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Abstract:

The study aimed to identify the concepts associated with academic advising from
the students' point of view at Taibah University, the actual practices, and the
obstacles facing this process. The study followed the descriptive analytical
approach, and the study tool used was a questionnaire that includes three axes, the
first axis to determine the availability of academic counseling concepts for students,
the second axis to describe the actual practice of academic advising, and the third
axis to identify academic advising problems.

The sample of the study was 300 students from the last year (in its two semesters)
in the faculties of Taibah University. The correct response rate was 65% of the
number of students surveyed, based on which statistical calculations were
performed using the SPSS program. Then the study data were analyzed, the results
and recommendations were accessed and discussed.

The results of the study showed a low level of students' knowledge of the concepts,
objectives, and benefits of academic advising. The results of the study also indicated
that there are problems in academic advising practices, such as: the student's lack
of attention to the dates of addition and deletion, the lack of more than one channel
to raise awareness of the importance and objectives of academic advising, and the
lack of clarity in some academic counseling concepts for some academic advisors.
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The study concluded with a set of recommendations to improve the performance
of the academic advising process.

Keywords: Educational administration, academic advising, academic advisor,
universities of the Kingdom of Saudi Arabia, Taibah University, students.
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Abstract:

Many companies face cybersecurity challenges related to state-of-the-art systems
like Blockchain. Blockchain is a relative novice technology rapidly increasing as a
next-generation solution for maintaining digital transactions and record-keeping
issues. Blockchain technology can be used in financial services, healthcare facilities
social services, the governmental sector, the Internet of Things (IoT), and so on.
Regularly any new technologies have some challenges like security risks (threats and
vulnerabilities). Among these blockchain challenges; is managing the large-scale
digital transactional system, which is potentially exposed to a multitude of threats.
Thus, this paper introduces the categories of blockchain technologies’ cybersecurity
vulnerabilities and some aspects of cybersecurity risk assessment.

Keywords: Cybersecurity; Blockchain; Risk Assessment; Technology; Record
keeping

1- Introduction

Incremental dependency on IT in many business domains leads to an increase in IT
solutions’ importance as a significant factor in business success and sustainability.
IT solutions must have the proper functionality, availability, usability, and security.
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Most IT solutions give the security factor little weight. So many researchers highlight
a security issue and the associated risks as an important concern. From this point, the
researchers should evaluate and assess the risks and threats associated with any
solutions.

Risk is a universal term, and it has a direct relation to day-to-day tasks ‘The term
risk is used in a variety of contexts and domains’ A risk assessment is the
examination of a business’s assets, the threats to those assets and the adequacy of the
controls in place to protect them from misuse or compromise. Risk assessments are
the foundation of every security best practice and are the first step in the formulation
of an effective risk management program (Turstwave Resource Library,2017).
However, the researcher can predict, prevent, and reduce its consequences by
applying analysis techniques and rational decision-making methods.

Risk analysis includes processes such as identification of activity, threat analysis,
vulnerability analysis, and guarantees. Risk analysis is one of the completed phases
in the information security risk assessment process. It required to do strategies as a
part of Information Security Risk Management (ISRM) (as shown in Fig.1) requires
wellsprings of exact information, measurable quantities of unforeseen occasions, and
so forth to assess and acquire precise outcomes.

Moreover, chances evaluation is a multifaceted activity requiring numerous
parameters, and many of those are hard to measure. The risk assessment process
consists of gathering relevant information, risk analysis, and evaluating, to obtain the
best possible decision basis regarding planned activities. One of the latest IT
solutions that requires information security risk management (ISRM) and is
considered not only as an innovative technology but as a potential revolution for the
world of business is Blockchain. The term “Blockchain” is especially used when
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talking about cryptocurrencies, of which bitcoin, the one which pioneered this
technology, is certainly the most known.

Step 1: Prepare for Assessment
Derived from Organizational Risk Frame

Step 2: Conduct Assessment
Epanced Task View

I Identify Threat Sources and Events I

v

identify Vulnerabilities and
Predisposing Condigons

v

|  Determine Magnitude of impace |

Step 4: Maintain Assessment

Step 3: Communicate Results

Figure 1: NIST Publication 800-30 Risk Assessment Process (Rebecca and Patrick, 2012)

Nowadays, however, the Blockchain has already become one of the most interesting
areas of research in academics, companies, and investors not only operating in the
finance area, but also in many other domains: e.g., scientific, social, humanitarian,
medical, and so on. However, with the increasing use of Blockchain, the number and
severity of security accidents will go hand in hand (Legal News & Analysis, Asia
Pacific, Banking & Finance, 2018).

To give an idea of the seriousness of the damage, the analysis published estimates
that, only in 2017, consumers in Blockchain sector lost nearly 490 million dollars.
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The cause of the incidents was multiple, from wallet theft to software vulnerabilities.
Similarly, Blockchain Graveyard1, which is a list of all massive security breaches or
thefts involving Blockchain, calculated from publicly available data that since 2011
there have been 58 incidents (Giacomo et al., 2018).

2- BACKGROUND ON BLOCKCHAIN

In this section, we introduce the basic Blockchain technological aspects constituting
the required background. The successful adoption and operation of any new
technology are dependent on the appropriate management of the risks associated with
that technology (Deloitte, 2018). Distributed ledger technologies (DLT) have the
potential to be the backbone of many core platforms soon.

Blockchains or distributed ledger technologies (DLT), were primarily designed to
facilitate distributed transactions by removing central management. As a result,
blockchains for example could help in addressing the challenges faced by
decentralized energy systems. (Merlinda et al. ,2019).

Blockchain/DLT technology has many attractive features (as shown in Fig.2), such
as decentralization, persistency, anonymity, and auditing. Consequently, these
features make Blockchain/DLT a promising solution for many application problems
(cryptocurrency and IoT) (Claudio, 2018). Any transfer of value between two parties
and the associated debits and credits are captured in the Blockchain ledger for all
parties to see. The cryptographic consensus protocol ensures the immutability and
irreversibility of all transactions posted on the ledger.

3- Quantitative and Qualitative Risk Assessment Methods

Any organization can use quantitative and /or qualitative analysis methods as
fundamental methods in risk analysis. But there are some Advantages and
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disadvantages of both information risk assessment methods (as shown in Table 1),
(Stroie, 2011).

N " 1 Nea eal time f ency
C) + near real-time settlement of recorded transactions
+ removes friction

1.Near | - !
‘Realtime' m * reduces risk
‘ pntemediayy + cryptographic proof instead of trust

+ two parties transact directly
+ no need for a trusted third party

Blockchain ',:‘ 3, Distributed ledger - Audit trail
. + peer-to-peer distributed network records a public histo
The Internet 7] gf transapctions ’ !
of Value” 3, Distributed + blockchain is distributed and highly available
ledger + preserve only the proof of the transaction existence

4, Irreversibility - Audit trail
+ contains certain, verifiable records of every transaction
+ helps prevent double spending, fraud, abuse, and
manipulation of transactions

+ daisy-chained cryptographic framework prevents past
blocks from being altered

Figure 2: Blockchain features (Merlinda et al. ,2019)

Quantitative, where estimation of chance esteem relates to the application of
numerical measures — esteem of resources is characterized in sums, the recurrence of
threat occurrence within the number of cases, and helplessness by the esteem of
likelihood of its loss, those strategies present results within the shape of markers.
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Qualitative description of assets’ value, determination of qualitative scales for the
frequency of threat occurrence and susceptibility for a given threat, or description of
so-called threat scenarios by prediction of the main risk factors.

Table 1. Advantages and disadvantages of quantitative and qualitative methods (Stroie, 2011)

Quantitative methods

Advantages |- It allow for definition of consequences of incidents occurrence in |
quantitative way.

The realizations of costs and benefits analysis during selection of
protections.

It obtain more accurate image of risk.

Disadvantages | - Quantitative measures must depending on the scope and accuracy of
defines measurement scale,

Analysis’s results may be not precise and event confusing.

[t must be enriched in qualitative description

Analysis conducted with application of those methods is generality
more expensive, demanding greater experience and advanced tools

Qualitative methods

Advantages |- It allows for determination of areas of greater risk in short time and
without bigger expenditures.

Analysis is relatively easy and cheap. ‘
Disadvantages | - It does not allow for determination of probabilities and results using
numerical measures.

Costs benefits analysis is more difficult during selection of protections
Achieved results have general character, approximates, ete

The researcher will explore information security risk assessment methods and pickup
one or more like (NIST, MCDA, Attack defense tree, ALE/SLE, CORAS, CIRA,,.)
and these methods can be used with quantitative, qualitative or both situations. (Table
2) will describe the pervious methods.
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Table 2 overview of a set of existing methods with categorization and description (Alireza et al, 2016)
Description
The Attack Tree method is constructed from a specific malictous scenanio (root node),

Vol. (2), No. (2)
Method Main Category  Procedure
Attack Trooz Model-based Qualitative
Risk Analysis  or
Quantitati
Altack-Defense Model-based Qualitative
Trees [ Risk Analysis  or
Quantitative
Loss Analysis (Can Quantitative
(ALE/SLE) be model
based)
Conflicting Standard Risk  Qualitative
Incentives Risk Analysls
Risk Analysis (CTRA)
CORAS Model-Based Qualitative
(53] Risk Analysis  or
Quantitat
[170) Analysis
Qualitative

NSMROS [113]

1SO/ IEC 27005
15]

NIST SP 800-30
rev.l [37]

MCDA

and allows the analyst to model ] actions (leaf nodes) the attacker(s) can perform

n order to realize the scenanio. The mwthod builds on Booloan logic with *and* "or*

gates, and Node values. The method allows for modeling of attacker capabilities and motivation.
Applicable in the design phase, or in analysis of major changes to existing systems.

The Attack-Defense tree is an extension upon e Scluwierds attack trees, and allow's the
analyst to add defense nodes into the amtack tree.

ALE/SLE are prevalent quantitative mwthods for ISRA. The SLE is calculated using asset value (2
tinwes exposure factor (EF). The anovsal rate of ocowuvence (ARO). The ALE is calculated using SLE
times the ARO. ALE/SLE are beneficial in the terms that the results can be used in cost/benefit
analysis. Applicabls in risk estioation of single and annual J0sses from secusity breaches.

In CIRA, risks are modelled in terms of conflicting incentives between stakeholders and focuses
is according to CIRA, when a Risk Analysis stakeholder is in the position to trigger the action an
&tx&hhuﬁdhhdmﬂun&ommn&odnbﬂmww

(stonilar to Game Theory). Applicable i ctions and incentives.
Munmdnmﬂymmmbwdhm

CORAS is a seven-step nwthod for ISRA. It uses its own Risk Modeling langunage based on UML.
both for modeting and conmanication. CORAS is based on modeling threat soenasios to assets.

The models are similar to trees, with an attacker/ threat, vul bilities, risks, ted incidents
and impacts to asset. The risk estimation uses qualitative values, but there is room for quantificat

The CCTA Risk Analysis and Management Method (CRAMM v.5)is a qualitative ISRA method [;

CRAMM is sequentially built, first identifying and evaluating assets. Second, assessing threats
and valnerabititios, before combining the sisk estimation and evaluation activities into a joint
analysis process. Lastly, CRAMM proposes a sisk manageoent process.

CRAMM is dependent on the software to utilize its full potential.

OCTAVE Allogro conters on threat profiling assets. Organizational drivers provide the basis
for developing risk oxasarement critonia. In coarse tenns, the cwthod is as follows: identify
and profide assets within their containers, identify threats to acsets, identify and ontigate
rizks based on threat information. The mathod uses threat trees as a part of the process.

FAIR is a nwthod that is the pred of the risk b vy by The Open Group
contains four well-defined factors for each of the loss and probability calculate on
Including ways to mwasure the different factors and to denive quantitative analysis results.

Qualitative  The NSMROS (Norwegian Security Authority Risk and Vidoerability A t) approach is a
or N w&mdﬁmm The goal of the owthod is to help organizations
Quantitaty d "dd:nd tncrability tz, and tvprove their capabulity to handle risk.
Qualitative  ISO/IEC 27005 is the cusrent ISRM standard and details the coarplete process of ISRM/RA, with
or activities, inputs, and outputs of each tazk. The approach is sequential with an extensive appendi
Quantitative  which supports the user in scoping, and asset, threat, and vulnerability assessaent.

It centers om assets, threats, controls, vulnerabilities, qt and likelihood.
Qualitative  NIST SP 800-30 is a sequential method and a Gweat-centric method, which suggests a threat-based
or approach to risk. instead of asset-based approach. SP 800-30 actively makes use of the risk framin
Quantitative components from NIST 800-39 [103). It supports both types of probability estimations or hybmid.

The method allows for different risk models, and the components of the estimation output are
dependent on the chosen model.

Quantitative Multi-Criteria Decisson Analysis, or MCDA, is a valuable tool that we can apply to many complex
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4- Multi-Criteria Decision Analysis/ Making (MCDA/MCDM)

MCDM and MCDA are often used interchangeably, set forth seven guidelines for
selecting a MCDM methodology (Guitouni & Martel, 1998). Multi-Criteria Decision
Analysis has had a lot of amounts of use over the last several decades. It is a role in
different application areas has increased significantly. MCDA methods are
concerned with the task of ranking a finite number of alternatives.

Applying MCDA techniques in information security includes the following

Advantages:

It can be used in the Information security domain of risk-based decision-making,
risk metrics associated with a triplet of threat, vulnerability, and consequences
(TVCs) (Alexander et al.,2017). TVC are quantified in their natural units or on a
constructed scale and integrated based on values associated with the importance
of these metrics to specific goals.

It has the capability to characterize risk in highly complex and uncertain situations
to move from the use of traditional risk assessment to risk-based decision-making
that utilizes multi-criteria decision analysis (MCDA).

Easier to compare alternatives whose overall scores are expressed as single
numbers (Linkov et al. 2006).

Choice of an alternative can be transparent if the highest scoring alternative is
chosen (Linkov et al. 2006)

Does not require the reduction of all criteria to a single unit.
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5- Related Work

The content of this section consists of several works that suggest the framework for
comparing information security risk analysis methodologies while assessing the way
risks are valued and prioritized.

In (JIN-HEE CHO et al. 2016), this survey particularly focuses on how a system
security state can evolve as an outcome of cyber-attack-defense interactions. This
survey concerns how to measure system-level security by proposing a security
metrics framework based on the following four sub-metrics: (1) metrics of system
vulnerabilities, (2) metrics of defense power, (3) metrics of attack or threat severity,
and (4) metrics of situations. To investigate the relationships among these four sub-
metrics, we propose a hierarchical ontology with four sub-ontologies corresponding
to the four sub-metrics and discuss how they are related to each other.

In (Alexander A. Ganin et al. 2017), this paper introduces a decision-analysis-based
methodology that measures risk, threat, vulnerability, and outcomes through a lot of
criteria intended to survey the general utility of cyber security the executives yet
there is a requirement for practical, contextual investigation representing the way
toward assessing and positioning five cyber security improvement systems options.
The proposed system conquers any hindrance between risk assessment and risk
management, enabling an investigator to guarantee an organized and straightforward
procedure of risk management alternatives.

In (Hamido Fujita et al. 2018), this paper exhibits a technique dependent on granular
processing to help leaders in investigating and support decision-makers in analyzing
and protecting large-scale infrastructures, or urban areas from external attacks by
identifying a suitable partition of the infrastructure or the area under analysis The
technique takes a shot at a very constrained arrangement of data identifying with the
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vulnerabilities of segments, and likelihood data in regards to how vulnerabilities can
affect the significant segments and probability information regarding how
vulnerabilities can impact the meaningful partitions.

In (Zeinab Amin. 2019), this paper introduces a handy guide for surveying digital
dangers, a guide that underlines the significance of building up an organization and
culture-explicit risk and resilience model. The analyst built up a structure for a
Bayesian system to demonstrate the financial loss as a function of the key drivers of
risk and resilience. The researcher used qualitative scorecard assessment to
determine the level of cyber risk exposure and evaluate the effectiveness of resilience
efforts in the organization. The researcher highlights the importance of capitalizing
on the knowledge of experts within the organization and discusses methods for
aggregating multiple assessments.

In (Thomas Llanso et al.2019), this paper looks at an approach to employ a set of
weighted criteria, where the security engineer design sets the weights based on the
organizational needs and constraints. The approach is based on a capability-based
representation of cyber security mitigations. The paper talks about a gathering of
artifacts that compose the approach through the focal point of Plan Science, inquire
about and reports execution comes about of an instantiation artifact. The doesn’t
investigate ways to join instability and affectability examination into the approach.

In (Marco Rocchetto et al. 2019), this research proposes the appropriation of an asset-
driven viewpoint and a model-based approach to SECRA, we distinguish current
holes. In specific, we examine (i) CPS (security) modeling languages and
methodologies, (ii) vulnerability cost models and the network of public repositories
of vulnerabilities, (ii1) attacker models and profiles, and (iv) complex cyber-physical
attack chains.
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In (Angel J. Varela-Vaca et al 2019), this research proposes a risk assessment
method to enable the analysis and evaluation of a set of activities combined in a
business process model to ascertain whether the model conforms to the security-risk
objectives. To achieve this objective, we use a business process extension with
security-risk information to 1) define an algorithm to verify the level of risk of
process models; 2) design an algorithm to diagnose the risk of the activities that fail
to conform to the level of risk established in security-risk objectives; and 3) the
implementation of a tool that supports the described proposal.

In (Justin Fanelli et al 2019), this paper proposes a strategy for deciding and
prioritizing the foremost fitting security controls or domestic computing. Using
Multi-Criteria Decision Making (MCDM) and subject matter expertise, we
recognize, analyze and prioritize security controls utilized by the government and
industry to decide which controls can substantively make strides in domestic
computing security. We apply our strategy utilizing cases to illustrate its benefits.

In (Tanweer Alam 2019), this research talks about a part of Blockchain (BC) within
the Internet of Things (IoT) that could be a novel innovation that acts with
decentralized, dispersed, free, and real-time record to store exchanges among IoT
hubs. The IoT hubs are distinctive kinds of physical, but keen gadgets with inserted
sensors, actuators, and programs and able to communicate with other IoT hubs. The

part of BC in 10T is to supply a method to handle secured records of information
through IoT hubs.

In (HONGFANG LU et. 2019), the researchers talk about a part of Blockchain
innovation that has been created more than ten a long time and has gotten to be a
drift in different businesses. As the oil and gas industry is steadily moving toward
insights and digitalization, numerous expansive oil and gas companies were working
on Blockchain innovation within the past two long time since it can altogether make
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strides in the administration level, effectiveness, and information security of the oil
and gas industry. This paper does a precise audit to talk about the application
prospects of Blockchain innovation within the oil and gas Industry.

In (Giacomo Morganti 2019), this research explores the number of threats to
Blockchains which may concretely lead to a significant risk of adverse impact (thus
Moderate or higher) is 76.47%. Fortunately, for some of the attacks, possible
mitigations already exist. Nevertheless, for all the threats, and especially for the
remaining 23.53%, it is imperative to examine continuously better approaches of
relief and, where conceivable, anticipation. The paper does not examine the
countermeasures of those vulnerabilities.

6- Blockchain cyber security attacks

In this section, we address threat events in Blockchain technology (BT) that exploit
weaknesses in their communication protocols, design, or implementation. Activities
associated with BT are classified into three categories from the viewpoint of the
organization and accessibility: (a) the first - generation public Blockchain
(Blockchain 1.0), (b) the second - generation public Blockchain (Blockchain 2.0),
(c) the third - generation private Blockchain (Blockchain 3.0) the BT vulnerabilities
classified as shown in figure 3 (Huru et al. 2019).

The following is a classification of Blockchain risks:

e Blockchain 1.0 And 2.0 General Risks
a) Double spending.
b) The 51% attack or Goldfinger.
c) Wallet security (private key security).
d) Specific flaw in PoS.
e) Network - level attack.
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f) Malleability attack.
g) Real DOS attack against the Ethereum network
h) Specific flaw in DPoS
i) Block producers collude
j) Exploit law voter turnout
k) Attacks at scale
e BLOCKCHAIN 2.0 VULNERABILITIES
a) Re - entrance vulnerability (DAO attack)
b) Parity multisig wallet
c) King of the ether throne
d) GovernMental
e BLOCKCHAIN 3.0 VULNERABILITIES
a) Attack against Hyper ledger Fabric
b) Generals risk on private Blockchain implementation

These vulnerabilities shown in figure.3 lead to the execution of various security
threats to the normal functionality of the Blockchain platforms.
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Blockchain vulnerabilities to cyber security

Public Blockchain 2.0

Public Blockchain 1.0

POW (Bitcoin)/POS (Ethereum) Smart contract (Ethereum)

Smart Contract vulnerabilities

General Ri

* Double Spending

= 51% attack or Goldfinger
= Private Key Security

= Nothing at stake

= Criminal Problem

Solidity Level

Call to the unknown
Exception disorders
Type casts

Reentry (DAO attack)
Gasless send

Keeping secrets

EVM bytecode level

= Immutable bugs
= Ether lost in transfer
* Stack size limit

Private Forking and Pool Attacks

= Selfish mining

= Time Based Attack
= Block withholding
= Bribery Attacks

Network Level Attacks

- DDoS/DOS beeain ]
= Transaction malleability

= Eclipse or Netsplit = Unpredictable state

= Sybil = Generating randomness

= Routing attack * Time constrain

= Tampering

= Time jacking

Under-optimized pattern

Useless-code related patterns

* Dead code
= Opaque predicate
= Expensive operations

Public Blockchain 1.0

DPOS (EOS, Bitshare)

Network Level Attacks

* DDoS/Flood attack
= Sybil attack
= Bribing attack

Loop related patterns

= Repeated computations

= Loop fusion

= Constant outcome

= Comparison with unilateral
outcome

Privacy issues

* Lack of trustworthy data feeds
‘Oracles’
* Lack of transactional privacy

Block Producers Collude/

Attack against to DPoS

Censorship attack

Changing system parameters
Double spending

Exploit law voter turnout
Attacks at scale

Community split attack

General Risk

* Criminal smart contract
* Private Key security
= Attack against to network

Break hash algorithms
Hack block producer node

Private Blockchain 3.0

Chaincode (Hyperledger)

Plugable programming language bug

* DOS security vulnerability
* DNS rebinding vulnerability
= Exec Code

Security Problem

* Code injection

= Loginjection

= Remote imports

= Chaincode sandboxing insufficient

General Problem ‘

= TLS and private key issues

= Docker container design flaw
= Design flaw on chaincode

= Attack against to network

Private Blockcha

= Poor network design

= Poor cryptography

= Consensus flaws

= Pooraccess management
on smart contract

Figure 3: Blockchain vulnerabilities (Huru et al. 2019)
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7- Conclusion and Future Work

This paper is trying to highlight the impact of Blockchain security function as well
as other functions that may lead to threats. This paper explores the real attacks on
blockchain systems. Also, it is crucial to understand the scope and impact of security
and privacy challenges in Blockchain to predict the possible damage. Future
Blockchain research still promising in different applications. One of the important
research topics is Bitcoin because it’s used on a daily base in cryptocurrency
transactions. Consequently, it will attract industry and academia to conduct more
research. But there other domains we can use Blockchain Technology like (IoT,
Healthcare, Voting mechanism) still has a remaining challenges and open research
issues needed to be solved .The suggested Blochian Technology future researches
is : Healthcare , public sector ,Blockchain as a Service (BaaS),loT, Energy-aware,
large-scale applications, Smart Contracts, Consensus mechanisms.
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Abstract:

Credit risk rating i1s a method of measuring the creditworthiness of enterprises and
banks by analyzing their historical data. The credit risk rating is one of the most
important problems in finance. Most Egyptian commercial banks are unable to
determine and predict credit risk rating and so far, there is no accurate model in Egypt
for determining and predicting for credit risk rating of these commercial banks. In
this paper, the researchers propose a fuzzy logic-based model that can be used to
assist in determining and predicting bank credit risk rating. Taking the rating scale
of Moody's as an output for the proposed model. The proposed model is based on
financial ratios used in Egyptian commercial banks i.e., profitability, debt-paying
ability, operation ability, and liquidity to determine their credit risk rating. This
model was implemented using fuzzy logic in MATLAB and applied to CIB Egyptian
commercial bank. This model could help the decision-makers in the Egyptian
commercial banks to determine accurately the credit risk rating of these banks.

Keywords:
Machine Learning; Fuzzy Logic; Defuzzification; Financial Indicators; Credit Risk
Rating.
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1- Introduction

Credit risk rating is one of the most important problems in finance. A credit risk
rating is an evaluation of the credit worthiness of a debtor. Credit ratings are issued
by credit rating agencies (CRA). Companies like Standard & Poor's, Moody's, and
Fitch are considered the most important ones. They assign ratings for several issuers
(e.g., firms, nations, local governments, and banks) of specific types of debt. In this
paper, the focus is on commercial banks [1, 2].

Commercial Banks (CBs) are profit-making organizations acting as intermediaries
between borrowers and lenders. CBs play a critical role in emergent economies like
Egypt. Bank lending is very critical for financing agricultural, industrial, and
commercial activities of the country. Well-functioning CBs accelerate economic
growth [3].

Credit rating agencies often classify credit rating of certain Egyptian banks such as
National Bank of Egypt (NBE), Banque Misr (BM), and Commercial International
Bank (CIB), and do not give a classification of all commercial banks in Egypt.
Additionally, there is no accurate model in Egypt for determining and predicting for
credit risk rating of these commercial banks.

Furthermore, the application of machine learning techniques has been very limited
in the context of economics and studies of finance. This paper highlights the
importance of incorporating machine learning techniques in the assessment of the
credit risk rating of commercial banks.

In this paper, the researcher proposes a fuzzy logic-based model that can be used to
assist in determining and predicting bank credit risk rating. Taking the rating scale
of Moody's as an output for the proposed model. This paper focuses on commercial
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banks in Egypt that have suffered from few models for credit risk rating in recent
years which led to loss of finance in these banks. This model could help the decision
makers to the right decisions to determine the credit risk rating of these banks.

The paper is organized as follows: Section 2 shows a background overview of credit
risk rating and fuzzy logic approach. Section 3 summarizes the most important
studies in this research field. Section 4 presents the proposed model for credit risk
rating. Section 5 introduces an algorithm of the proposed model. Section 6 presents
the implementation of the proposed model. The last section concludes the paper with
final remarks.

2- BACKBOARD OVERVIEW

This section provides an overview of the main concepts related to the research topic.
It consists of two parts. In the first part, a set of financial ratios that are used in the
assessment of bank credit risk rating is presented. In the second part, the basic
concept of fuzzy logic is discussed.

2-1 Financial Indicators for Credit Risk Rating

Credit risk rating consists of two parts, namely quantitative and qualitative
indicators. Our proposed model for credit risk rating focuses on quantitative factors.

The summary of financial indicators that were incorporated in the proposed model is
shown in Table 1 [4, 5].
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TABLE 1. THE SUMMARY OF FINANCIAL INDICATORS FOR CREDIT RISK RATING

Ratio Name Indicator Name
o Rate of return on capital ROC
Profitability - -
Net profit margin on sales NPM
Current ratio CTR
Quick ratio QKR
Debt-paying ability -
Currency ratio CYR
Debt asset ratio DTR
Operation ability Total assets turnover TAT
Securities to Assets SA
Liquidity Deposits to Assets DA
Loans to Deposits LD

These indicators are classified into four categories as follows:

e Profitability: the ability of banks to earn a profit under normal operation
situations reflects the degree of risk.

e Debt-paying ability: the ability of banks to repay the due short-term and long-
term debts, which is helpful to forecast the banks’ potential earnings and
reduces the risk of banks.

e Operation ability: the ability of banks to use various assets to gain profits.

e Liquidity: the bank’s ability to pay off its short-term debts obligations.

The proposed model for credit risk rating is based on the system of rating that was
originated by John Moody in 1909. The purpose of Moody's ratings is to provide
investors with a simple system of gradation. Gradations of creditworthiness are
indicated by nine group rating symbols as shown in Table 2. Additionally, Moody's
rating system appends numerical modifiers 1, 2, and 3 to each generic rating
classification from Aa through Caa [6].

a4

IJSR, VSRP Publishing, UK ISSN 2755-3418 (Online)
Website: https://ijsr.vsrp.co.uk




International Journal
for Scientific
Research (1JSR)

¢ gantt 48 gal) Adaall
dsalall

”»

Vol. (2), No. (2) February 2023 (2) 2421 ¢(2) )"'\‘9"3,"

2-2 Fuzzy Logic

Fuzzy logic was introduced by Lotfi Zadeh in 1965. The term fuzzy logic in a broader
sense can be defined as a set of mathematical principles for knowledge representation
based on degrees of membership rather than on crisp membership of classical binary
logic. As such, it is a multi-valued logic [7]. Following are some fuzzy basic
concepts:

TABLE 2 THE RATING CLASSES FROM MOODY'S RATING AGENCY

Symbol | Definition

Aaa Obligations rated Aaa are judged to be of the highest quality, subject to the lowest level of
credit risk

Aa Obligations rated Aa are judged to be of high quality and are subject to very low credit risk.

A Obligations rated A are judged to be upper-medium grade and are subject to low credit risk.

Baa Obligations rated Baa are judged to be medium-grade and subject to moderate credit risk
and as such may possess certain speculative characteristics.

Ba Obligations rated Ba are judged to be speculative and are subject to substantial credit risk

B Obligations rated B are considered speculative and are subject to high credit risk.

Caa Obligations rated Caa are judged to be speculative of poor standing and are subject to very
high credit risk.

Ca Obligations rated Ca are highly speculative and are likely in, or very near, default, with some
prospect of recovery of principal and interest.

C Obligations rated C are the lowest rated and are typically in default, with little prospect for
recovery of principal or interest.

Fuzzy Sets: A fuzzy set is a class of objects with a continuum of grades of
membership [8]. Let X be a space of points (objects) and its elements be denoted as
X. A fuzzy set A of X is defined by function f, (x)called the membership function of
set A:

fa(x):X = [0,1] (D
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Membership function: A membership function f, (x) associates with each point in
X a real number in the interval [0, 1], with the value of f,(x) at x representing the
“grade of membership” of x in A.

Basic operations of fuzzy sets: There are four basic fuzzy set operations:

Complement: The complement of a fuzzy set A is denoted by A’ and can be found
as follows:

far=1-1a (2)
Containment: A is contained in B if and only if f, < f5. In symbols:
AcBsfy<fp (3)

Union: The union of two fuzzy sets A and B with respective membership functions
fa(x) and f,(x) is a fuzzy set C, written as C = A U B, whose membership function
is related to those of A and B by:

fc(x) = Max|f,(x), fp(x)] x €X 4)

Intersection: The intersection of two fuzzy sets A and B with respective membership
functions f, (x) and f, (x) is a fuzzy set C, written as C = A N B, whose membership
function is related to those of A and B by:

fc(x) = Min[f,(x), fp(x)] x €X (5)

Fuzzy rules: A fuzzy rule is a conditional statement of the form I[F A THEN B,
where A and B are terms with a fuzzy meaning [9].
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3- RELATED WORK

In general, several approaches have been proposed in order to establish a model that
is capable of determining and predicting for credit risk rating. For example, L. Yijun,
C. Qiuru, L. Yeand Q. Jin [10] proposed a neural network model to make an effective
analysis for corporation credit rating. H. A. Abdou [11] conducted a study to
investigate the ability of genetic programming (GP) in the analysis of credit scoring
models in Egyptian public sector banks. W. Hongxia, L. Xueqin and L. Yanhui [12]
proposed a model based on fuzzy clustering and decision tree for assessing enterprise
credit rating.

C. Tsai and M. Chen [13] investigated credit rating by hybrid machine learning
techniques to help to decide whether to grant credit to consumers before issuing
loans. Y. Wei, S. Xu and F. Meng [14] proposed a company's credit rating model
based on logistic regression and non-financial factors. P. Hajek [15] conducted a
study to classify US municipalities (located in the State of Connecticut) into rating
classes by neural networks. V. H. Duc and N. D. Thien [16] proposed a new model
to determine credit ratings for Vietnamese companies by using fuzzy logic.

F. M. Rafiei, S. M. Manzari and M. Khashei [17] used Multilayer Perceptrons
(MLPs) and multiple statistics methods to carry out multi-class credit rating of listed
corporations in Tehran Stock Exchange (TSE). M. R. Gholamian, S. Jahanpour and
S. M. Sadatrasoul [18] presented a new method to analyze customer credit
worthiness. R. H. Abiyev [19] introduced credit rating model using type-2 fuzzy
neural networks (FNN). N. Shovgun [20] suggested a new method based on fuzzy
neural networks for evaluating the creditworthiness of the borrowers. F.
Abdulrahman, J. K. Panford and J. Hayfron [21] proposed a fuzzy logic approach to
credit scoring for Micro Finance.

47

IJSR, VSRP Publishing, UK ISSN 2755-3418 (Online)
Website: https://ijsr.vsrp.co.uk




[

International Journal
for Scientific
Research (1JSR)

saall 4 gal) dlaall
dralall

”»

Vol. (2), No. (2) February 2023 (2) 2aadl ¢(2) oYl

4- THE PROPOSED MODEL ARCHITECTURE

The main objective of proposed model is to predict credit risk rating for Egyptian
commercial banks in advance with a reasonable accuracy. The proposed model is a
method of measuring the creditworthiness for commercial banks that shows whether
commercial banks have a history of financial stability. This model is based on the
quantitative financial indicators that are presented in Table 1. As shown in Fig.1, the
proposed model consists of the following seven components:

Member function base

Fuzzy rule base

Fuzzy inference engine

Database Management System (DBMS)
Database (DB).

User interface

Nk L=

Defuzzification process

The main components of the proposed model are discussed briefly in the following
subsections.
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3
r
User Interface
3
r
DBMS ¢ , Fuzzy Inference |, > Defuzzification
I Engine Process
)
Y
Database 3

Fuzzy Rules Base |, o| Membership
(Knowledge Base) Function Base

Figurel. The Proposed Model Architecture

4-1 Membership Function Base

Membership function base is a mechanism that presents the membership functions
of linguistic variables terms. This section presents membership functions for each
financial indicator of the bank performance.

1. Profitability ratio: Fuzzy logic techniques use linguistic variables in profitability
evaluation to represent ROC indicator and NPM indicator. In this case, each
indicator value is assigned a degree of membership in relation to the linguistic
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descriptors “high”, “medium”, and “low” as presented in Tables 3, 4 and Fig.2,

3.

a. Membership functions for ROC indicator:

TABLE 3. FUZZY VALUES FORROC

Linguistic | Notation Numerical
range
Low L [0.2.63]
Medium M [0.78 .395]
High H [2.64.5.26]

L a L)

L

s 2483 20

~N

Figure 2. Membership functions for ROC

b. Membership functions for NPM indicator:

TABLE 4. Fuzzy VALUES FOR NPM

Linguistic | Notation Numerical range
Low L [0,43.08]
Medium M [12.92,64.62 ]
High H [43.09, 86.16 ]
50
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Figure 3. Membership Functions for NPM

2. Debt-paying ability ratio: Fuzzy logic techniques use linguistic variables in debt-
paying ability evaluation to represent CTR indicator, QKR indicator, CYR
indicator, and DTR indicator. In this case, each indicator value is assigned a
degree of membership in relation to the linguistic descriptors “high”, “medium”,
and “low” as presented in Tables 5, 6, 7, 8 and Fig. 4, 5, 6, 7.

a. Membership functions for CTR indicator:

TABLE 5. Fuzzy VALUES FOR CTR

Linguistic | Notation | Numerical range
Low L [0,102.28]
Medium M [51.14,15342]
High H [102.20 ,204.56 ]
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Figure 4. Membership Functions for CTR

b. Membership functions for QKR indicator:
TABLE 6. Fuzzy VALUES FOR QKR

Linguistic | Notation | Numerical range
Low L [0,106.75]
Medium M [33.38,160.13 ]

High H [106.76 ,213.52 ]

L > ”n

os

an

£3 .98 196.7% 10476 16013 201352

~N

Figure 5. Membership Functions for QKR
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c. Membership functions for CYR indicator:

TABLE 7. Fuzzy VALUES FOR CYR

Linguistic Notation Numerical range
Low L [0, 68.69]

Medium M [3435,103.04]

High H [68.70,137.38]

L
10

0s

o

3408

4549 A0 10304 313708

N

Figure 6. Membership Functions for CYR
d. Membership functions for DTR indicator:
TABLE 8. Fuzzy VALUES FOR DTR

Linguistic | Notation | Numerical range
Low L [0,9458]
Medium M [47.20,141.87]

High H [94.59 189.16 ]

L4LAT Iavas

N

Fig. 7. Membership Functions for DTR
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3. Operation ability ratio: Fuzzy logic techniques use linguistic variables in
operation ability evaluation to represent TAT indicator. In this case, each
indicator value is assigned a degree of membership in relation to the linguistic
descriptors “high”, “medium”, and “low” as presented in Table 9 and Fig. 8.

TABLE 9. FUZZY VALUES FOR TAT

Linguistic Notation Numerical range
Low L [0,2.18]
Medium M [1.09,327]
High H [2.10 436]

L a H

218 2.19

~N

Figure 8. Membership Functions for TAT indicator

4. Liquidity ability ratio: Fuzzy logic techniques use linguistic variables in liquidity
evaluation to represent SA indicator, DA indicator, and LD indicator. In this case,
each indicator value is assigned a degree of membership in relation to the
linguistic descriptors “high”, “medium”, and “low” as presented in Tables 10, 11,
12, and Fig. 9, 10, 11.
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a. Membership functions for SA indicator:

b. Membership functions for DA indicator:

IJSR, VSRP Publishing, UK

TABLE 10. FUzZZY VALUES FOR SA

Linguistic | Notation | Numerical range
Low L [0, 212]
Medium M [426,38.34]
High H [213,42.7]

L

|8

A1l

42e

P

21>

~N

Figure 9. Membership Functions for SA

TABLE 11. Fuzzy VALUES FOR DA

Linguistic | Notation | Numerical range
Low L [0, 70.6]
Medium M [145,127.8]
High H [70.8, 141.6]

on

>

145

Yos Yos

1278 1428

N

Figure 10. Membership Functions for DA
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c. Membership functions for LD indicator:

TABLE 12.Fuzzy VALUES FOR LD

Linguistic Notation Numerical range
Low L [ 0,400]
Medium M [133,90.3]
High H [50,100]

LN

~ H

"o ro oS J00

~N

Figure 11. Membership Functions for LD

4-2 Fuzzy Rules Base

Fuzzy rules base contains the expert knowledge of indicators relations and the
formation of a total judgment as if-then rules. All the fuzzy rules together compose
the so called “knowledge base”. The model allows for adding or updating these rules

in case of extending the rules base. Fuzzy rules are used to calculate financial ratios

including profitability, debt-paying ability, operation ability, and liquidity.

1. Profitability ratio: As shown in Table 13, this section presents samples of the

profitability ratio rules that are applied by the fuzzy inference engine. Profitability
ratio is based on calculating the following two indicators:
e ROC = (Net income - Dividends) / (Debt + Equity)

e NPM = Net Profit/Total Revenue

IJSR, VSRP Publishing, UK
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TABLE 13. PROFITABILITY RATIO RULES SAMPLES

Rule Fuzzy Rule
1 IF ROC is_low

AND NPM s low

THEN Profitability is low

2 IF ROC is_low

AND  NPM is high

THEN Profitability is medium

3 IF ROC is_high

AND  NPM is medium

THEN Profitability is high

2. Debt-paying ability ratio: As shown in Table 14, this section presents samples of
the dept-paying ability ratio rules that are applied by the fuzzy inference engine.
Dept-paying ability ratio is based on calculating the following four indicators:

e CTR = Current Assets / Current Liabilities

e QKR = (Current Asset — Inventories) / Current Liabilities
e CYR = Current Assets / Current Liabilities

e DTR = Total Debit / Total Assets
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TABLE 14. DEPT-PAYING ABILITY RATIO RULES SAMPLES

Rule # Fuzzy Rule
1 IF CTR is_low
AND QKRislow
AND QKRis low
AND DTRislow
THEN Dept-Paying Ability is low
2 IF CTR is_low
AND QKR is medium
AND QKR is medium
AND DTRis high
THEN Dept-Paving Ability is medium
3 IF CTR is_low
AND QKR is medium
AND QKRishigh
AND DTRislow
THEN Dept-Paying Ability is medium

3. Operation ability ratio: As shown in Table 15, this section presents samples of the
operation ability ratio rules that are applied by the fuzzy inference engine.
Operation ability ratio is based on calculating the following indicator:

e TAT = Sales or Revenues / Total Assets

TABLE 15. OPERATION ABILITY RATIO RULES SAMPLES

Rule # Fuzzy Rule
1 IF TAT 1s_low
THEN Operation Ability is low
2 IF TAT 1s_medium

THEN Operation Ability is medium

3 IF TAT 1s_high
THEN  Operation Ability is high
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4. Liquidity ratio: As shown in Table 16, this section presents samples of the
liquidity ratio rules that are applied by the fuzzy inference engine. Liquidity ratio
is based on calculating the following three indicators:

e SA = Securities / Assets
e DA = Deposits / Assets
e LD = Loans/ Deposits

TABLE 16. LIQUIDITY RATIO RULES SAMPLES

Rule # Fuzzy Rule
1 IF SA s low

AND DAishigh

AND LDislow

THEN Liquidity is medium

IF SA is medium

AND DAislow

AND DAislow

THEN Liquidity is low

3 IF SA is high

AND DAislow

AND MBGRis low

THEN Liquidity is medium

(o]

4-3 Other Components

1. Fuzzy Inference engine: The most important two types of fuzzy inference method
are Mamdani and Sugeno fuzzy inference methods [22]. This model is based on
Mamdani inference method as the core of the reasoning process. The Mamdani-
style fuzzy inference process is performed in four steps [23]:

a. Fuzzification of the input variables
b. Rule evaluation

c. Aggregation of the rule outputs

d. Defuzzification
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The inputs of the model include the indicators values for the profitability, debt-
paying ability, operation ability and liquidity ratios. The output includes fuzzy
values and defuzzified values. The role of fuzzy inference engine is to match the
fuzzy rules that are contained in the rules base with the entered values for the
indicators data that is stored in the database to identify which rules should be
applied and manage the reasoning process.

2. DBMS: The bank’s data is managed by the database management system
(DBMS). DBMS is used by the users to perform model's database managing
operations including storing, retrieving, adding, deleting and modifying.

3. Database (DB): Database is used to store the entire bank’s data including the
financial indicators data. It is managed by the DBMS that allows the users
(decision makers) to add, update and delete the bank's data.

4. User Interface (Ul): User interface facilitates communication between the user
(decision maker) and the implemented system of the model. It is also used to input
the bank’s data and show the results.

5. Defuzzification Process: Defuzzification is the process which transforms a fuzzy
output of the inference engine to crisp output [24]. The input for the
defuzzification process is the aggregate output fuzzy set and the output is a crisp
number [25]. There are several defuzzification methods. Each provides a means
to choose a single output based on the implied fuzzy sets [26]. Commonly used
defuzzifying methods are:

a. The mean of maximum method.
b. The maximizing decision.
c. The center of gravity method. [27]

In this paper, the center of gravity method is used as a defuzzification strategy.
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5- THE ALGORITHM OF THE PROPOSED MODEL

This section presents an algorithm of the proposed model for determining and
predicting the credit risk rating for Egyptian commercial banks. Fig.12 shows the
flow chart of the proposed model.

[—

. Login into the system.

2. Input the values of indicators for each financial ratio used in the credit risk
rating assessment.

3. Determine the membership function numerical range for each indicator

linguistic value.
4. If new bank

{

Input indicators values and data of the bank

§
Else

{

Retrieve indicators values and data of the bank.
b
Determine the bank indicator membership value.
6. Calculate the final value for each financial ratio by applying the appropriate
fuzzy rules.
7. Defuzzify the calculated financial ratios values by using the center of gravity
method.
Compare the output of the defuzzification process with Moody’s ratings.
9. Print the class of credit risk rating of the bank.

hd

o2¢]
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Figure 12 . Flow Chart of the Proposed Model
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6- THE IMPLEMENTATION OF THE PROPOSED MODEL

This section presents the major steps used in implementing the proposed model and
evaluating its effectiveness. The proposed model was implemented using fuzzy logic
in MATLAB since it is the most common tool that is used for fuzzy systems. It can
be used for defining the input, output, fuzzy rules, and the shape of membership
function for the fuzzy system.
Using MATLAB, financial ratios membership functions were calculated, including
profitability membership, debt-paying ability membership, operation ability
membership and liquidity membership. The proposed model provides a user
interface that allows decision makers to interact with it. The Visual Studio 2013 was
used to create the graphical user interface (GUI) that allows decision makers to
interact with electronic devices with images rather than text commands. The
proposed model was applied on CIB Egyptian commercial bank. The calculated
ratios by the model for the CIB bank are as follows:

1. Profitably ratio is low (2.60)

2. Debt-paying ability ratio is low (41.99)

3. Operation ability ratio is medium (9.86)

4. Liquidity ratio is low (25.7)
Calculation of CIB Bank credit rating percentage:

_ (2.60 x25) 4+ (41.99 x 25) + (9.86 x 50) + (25.7 x 25)

f 2.60 +41.99 +9.86 + 25.7

_ 65+1049.75 + 493 + 642.5
- 80.15
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225025

= 8015 — 28.07

Percentage of CIB bank credit rating by defuzzification process is (28.07), based on
profitably ratio is low (2.60), dept-paying ability ratio is low (41.99), operation
ability ratio is medium (9.86) and liquidity ratio is low (25.7). As a result, the
proposed model predicted the rating classification of the CIB bank according to
Moody's ratings as (Ba3).

7- CONCLUSION AND FUTURE WORK

The proposed model in this paper has proven its effectiveness in predicting the credit
risk rating of the commercial banks in advance with a reasonable accuracy. This
paper also provides a set of financial indicators which can be used in the assessment
of the bank credit risk rating. These indicators were classified into four categories:
profitability, debt-paying ability, operation ability and liquidity. By using the
proposed model, decision makers will be able to determine the class of credit risk
rating of commercial banks. The results showed that Fuzzy logic is one of the most
significant techniques in machine learning that are used to predict credit risk rating
of commercial banks. The results also indicated that fuzzy logic technique is more
scalable, reliable, stable, and different from classical methods. It is recommended as
a future work to integrate other machine learning techniques such as neural networks
with the proposed model in order to enhance the accuracy of the model results.
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Abstract:

Based on several applied models, this study attempts to dismantle the structure of
verbal interaction in its types: dialogues, conversations, discussions, interviews, in
imaginary models represented in Aisha Al-Basri’s novel titled “Ka Jothatin fi
riwayatin boulisyatin”, and a realistic one that took place between participants in the
period of horrific events of Corona (Covid19) that has spread all over the world and
shocked the entities of peoples. Contemporary man must do his self-reviews;
socially, scientifically, cognitively, religiously, and politicly. When dialogue was the
reliance on facing those challenges imposed by reality, the crisis became complicated
on the social, political, economic, and linguistic levels, because laws of discourse
were violated and didn’t consider the context of communication, which created a
disruption in misunderstanding and a failure in education, because of the need of
dialogue tools and etiquette of language, lexicon, style, and context, etc... This reality
necessitated a pragmatic treatment, somehow it did this study, to restore what was
lost and to remedy what the interventionists and mediators failed to solve the tension
in the interrelationships in human society and further consolidate the language of
dialogue, consensus, and harmony among human beings.

Keywords: Crisis discourse, Dialogue, Pragmatics, verbal interaction.
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Abstract:

It is well known that for any topological space the family of all @ —open sets is also
a topological space. In this paper, we introduce a new description of ii-open sets in a
topological space with proof that the family of ii-open sets is again a topological
space.
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1. Introduction and Preliminaries

A systematic study of ii-open sets in topological spaces are presented
recently in [8], [4] and [5]. The semi-open [6] and & —open sets [9] are considered
the start of the appearance of the new classes of open sets that they came after, see
for example [1], [3], [8] and [2].

Let (X, 7) be a topological space. Recall that, M € X is open, if M € t or for all
m € M there exists O € T such that m € 0 € M. Also, M is closed if M is open,
M is a —open if M S int(cl(int(M))), M is int-open [8] if there exists ¢, X #
O € 7 such that int(M) = O and M is i-open [7] if there exists ¢, X # O € 7 such
that M € cI(MNO).

In this paper, we denoted by 7°, €, 7t t™and 7% to be the family of open, closed,

i-open, int-open and a —open sets respectively. Finally, M € X is said to be to be
int

ii-open if M € T*NT™ and we denote by T to be the family of all ii-open sets.
2. Proving (X, 7") is a topological space.

We begin this section by the following theorem:

Theorem2.1. ([7], [8]) For any topological space, all open sets are int-open, i-open,
ii-open and @ —open. Further, all @ —open and ii-open sets are i-open.

Note that the converse of above theorem is not true in general.

Example2.2. Let X = {0,1,2, ... ..... },
T=1{¢{0,23,......},,{1,2,3, ... ... 1,{2,3,4,..... },{0}, X3,
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M = {0,2} is ii-open not @ —open because int(M) = {0}, so M € T,
Now, M < CI(M n {0,2,3, ...... D), thus, M € t¢ and therefore, M € t%.
But Cl(int(M)) = {0} and M = {0,2} & int(Cl(int(M))).

Example2.3. Let X = {0,1,2}and 7; = {¢, {0}, X}, 7, = {¢,{0},{1,2}, X}, 75 =
{¢,{0},{1},{0,1},{0,2},X}. Then, 7 = 1{* =1 = 71" = {¢,{0},{0,1},{0,2}, X}
and Ti" = {¢, {0}, {1,2},{0,1},{0,2}, X}, T} = {¢, {0}, {1,2}, {1}, {2}, X}. Therefore,
i = tiNedt = {¢, {0}, {1,2}, X} andt, = 1% = &, Finally, i =
{¢,{0},{1},{0,1},{0,2},{1,2}, X}, ©% = {¢, {0},{1},{0,1},{0,2}, {2}, X}. Therefore,
Tl = r3and T¢ = 7.

Now, from Theorem 2.1 and above examples we conclude the following diagram:

i-open sets

F inter-open sets

ii-open sets

a —open sets

Open sets

Fig.1.
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Now, we prove our main result:
Theorem2.4. (X, 7) is a topological space.

Proof. Let M € X be ii-open set. We will prove that M is open in (X, 7). That is,
for all m € M there exists 0* € % such that m € 0* € M. Since M is ii-open set,
it follows that there exists ¢, X # 0,K € tsuchthatint(M) = Oand M S Cl(M N
K). Now, for m € M we have the following two cases:

(i) meo.
(i) meo.

Case (i) m € 0. By Theorem 2.1, O is ii-open, so put O = 0" we have, m € 0* =
O = int(M) € M. Thus, M is open in 7. Case (ii) m & 0. Consider the following
sets, 0, ={m}U 0 and 0, = {m}u {m;}}L,U0,vn=12,. with m; € M Vi.
Put 0" = 0,, for some n € {0,1,2, ... ..... }. Therefore, it is enough to see that 0" is
ii-open. Clearly, 0* € Cl(0* N 0) and int(0*) = 0. This implies, m € 0* € M.
Now, since every set in 7 is open, it follows that 7" is closed under arbitrary union
and finite intersection. This complete the proof.

Remark2.5. Let M € X, then M is ii-open if M € Cl(M N 0) and int(M) = K. If
we take O = K, then every @ —open set is ii-open. Indeed, let M be a —open. If
int(M) = ¢, then there is nothing to proof. So, int(M) # ¢ say int(M) = K, that
is M € ™. Now, since M is a —open we have, M C int(Cl(int(M))), and
therefore, M S Cl(int(M)) C CI(M NK). Thus, M € . That is, M € 7. Note
that, the choosing O # K in the definition of ii-open sets has no effect as shown in
following example:

Let X = {0,1,2,3} and T = {¢, {0}, {0,1},{0,1,2},{0,1,3}, X}.

107

IJSR, VSRP Publishing, UK ISSN 2755-3418 (Online)
Website: https://ijsr.vsrp.co.uk




[

International Journal

saall 4 gal) dlaall

for Scientific doalal)
Research (1JSR)
Vol. (2), No. (2) February 2023 (2) suadt ¢(2) Hlua!

Tt = {¢,{0},{0,1},{0,1,2},{0,1,3},{0,2},{0,3},{0,2,3}, X}.

! = {$,{0},{0,1},{0,1,2},{0,1,3}, {1}, {2}, {3}, {0,2}, {0,3}, {1,2},
{1,3},{0,2,3},{1,2,3}, X}.

Ta — Tmt +* T, ,l.ll — ,L.mt.

Conclusions

From above we concluded that ii-open set is a generalization of @ —open set and it
has the same property that the family of i1-open sets is always a topological space
and there is no relation among the inter-open set and i-open set, while all ii-open sets
are i-open and int-open.
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Abstract:

Often we study Western philosophy and its theories with fascination about the extent
of knowledge and development of Western civilization. However, there should be
reasonable thinking about how the West would have reached such civilization after
having been in ignorance and darkness for more than ten centuries. This paper
addresses the relationship between the most applicable contemporary legal systems
in the world (the French Civil and English Common) with Islamic jurisprudence. The
paper aims to discuss the interaction of the West and Westerns, whether through the
cast (Abbasid Caliphate, the Ottoman Empire as well as the Crusades) or through the
west (the Umayyad Caliphate in Andalusia and Sicily). The question that the study
is trying to answer 1s whether the convergence between the borders of the Islamic
and European countries, and commercial contacts as well as wars between them had

111

IJSR, VSRP Publishing, UK ISSN 2755-3418 (Online)
Website: https://ijsr.vsrp.co.uk




International Journal
for Scientific
Research (1JSR)

Vol. (2), No. (2) February 2023 (2) 2aadl ¢(2) oYl

led to the knowledge exchange? Had the Islamic Knowledge transferred to the West
during ten centuries of the Islamic renaissance over ten centuries as it has transferred
from the West to the Islamic states during the contemporary European Renaissance?
However, some writers presume there is a correlation between both systems (Islamic
and Western) on the grounds that both are heavenly based. Some other assume that
the Western laws originated from Islamic jurisprudence, while and there are some
who deny any connection or correlation between both systems. This study seeks to
determine what and how this interaction started and grew up. It aims to focus on the
legal scope not social, political, or other fields of arts. The study also will provide
some specific examples that are required to answer the above questions.

Keywords:
Legislation, Islamic Jurisprudence, Legal Systems, French Civil Law, English
Common Law, Legal Philosophy.
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[The Legacy of Islam. That is of the Islamic world, describes what has been
bequeathed to Europe by the arts, thought, and the sciences which flourished
under Moslem rule, from Central Asia to Spain. The great names of Avicenna and
Averroes will occur to everyone, and the Arabic origin of world like ‘lilac’ and
‘admiral’ is well known; but the influences of Islamic world were far-reaching and

complex, and are to be found where they might be least expected in our commercial
vocabulary, which has taken ‘cheque’ [Suk], ‘tariff’ [price or rate], ‘ douane’ [Diwan
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= Customs], and many other terms from medieval trade with Arab

merchants...] (Arnold & Guillaume, 1931)
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