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Abstract. This research aims to determine the role of using the big data analytics in the process of
managing risks in the Saudi banks and to summarize the main dimensions of the process of risk
management in the Saudi banks as well as the main features of the big data analytics. This study is
based on collecting data through distributing a questionnaire to a sample who responsible for risks
management within the Saudi banks. In addition, the research made a desk study from literature
review to achieve the research’s objectives. According to the findings of the study, there is a
statistical significant relationship between using big data analytics and achieving positive results in
the risk management process in Saudi banks in general. There is a positive correlation, the value of
which is nearly 0.5. This study, also, reveals that there is a statistical significant relationship between
using the big data analytics and achieving positive effects in the process of risk reduction in the Saudi
banks. There is a positive correlation, the value of which is near to one (0.8 nearly). In addition, the
study reveals that there is a statistical significant relationship between using the big data analytics
and achieving positive effects in the process of risk avoidance in the Saudi banks. There is a positive
correlation, the value of which is near to one (0.9 nearly). Finally, the researchers recommend the
necessity of applying big data analytics in the Saudi banks properly in order to improve the quality
of risk management process more and more. Doing so will lead to positive changes in operating
processes in Saudi banks.
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1. Introduction

1.1 Preface

The form of big data analytics enforced in
several fields of the banking industry helps in
rationalizing the decision-making process and
risk management. It does not only save cost,
time and effort of the bank directors, but also
helps in developing a deep understanding of the
bank’s operations with its customers, detection
of frauds and risk management. In the Kingdom
of Saudi Arabia, growth in the banking sector
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has facilitated development of the financial
sector and has increased the number of business
transactions. This, consequently, requires the
need for techniques like adopting big data
analytics for risk management and other
purposes.

1.2 Research Problem

To optimally use the available resources
and achieve targets in banks in the Kingdom of
Saudi Arabia, it is key to use the big data
analytics in the process of risk management.
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Hence, the problem of this research is
determining how to reap the benefits of using
big data analytics in the risk management
process. In other words, this research is trying to
determine the impact or the role of using the big
data analytics in the process of risk management
in the Saudi banks.

1.3 Research Hypotheses

In terms of the research problem, this
research is based on the following hypotheses:

- “There is a significant relationship between
using the big data analytics and achieving
positive effects in the process of risk
management in the Saudi banks”.

- “There is a significant relationship between
using the big data analytics and achieving
positive effects in the process of risk reduction
in the Saudi banks”.

- “There is a significant relationship between
using the big data analytics and achieving
positive effects in the process of risk avoidance
in the Saudi banks”.

1.4 Research Questions

To test the research hypotheses, this
research includes the following questions:

A. What are the main dimensions of the
process of managing risks in the Saudi
banks?

B. What are the main features of the big
data analytics?

C. How to achieve the maximum benefits
from using the big data analytics in the
process of managing risks in the Saudi
banks?

1.5 Research Objectives and Importance

To explain how the research questions are
related to the research hypothesis, this research
aims to achieve two main objectives as follows:

» The first objective is concerned with
summarizing the main dimensions of
the process of risk management in the
Saudi banks and the main features of the
big data analytics.

» The second objective is concerned with
determining the relationship between
using the big data analytics and
achieving positive effects in the process
of managing risks in the Saudi banks.

Therefore, the significance of this
research lies in the necessity of achieving
positive effects in the process of risk
management in Saudi banks, and thus achieving
the optimum exploitation of Saudi Arabia's
available resources in accordance with the
Kingdom Vision 2030. This means that
applying big data analytics in the Saudi banks
properly will improve the quality of risk
management process more and more.

1.6 Research Methodology
This research was conducted in two parts:

Section One: A theoretical study of the
main dimensions of the process of managing
risks in the Saudi banks will be conducted with
the main features of the big data analytics. This
will be done by reviewing, analysing and
discussing the suggestions presented in the
literature related.

Section Two: An empirical study will be
conducted, based on testing the impact of using
the big data analytics and achieving positive
effects in the process of risk management in the
Saudi banks. This will be done by collecting
data through distributing a questionnaire to a
sample who responsible for risks management
within the Saudi banks.

1.7 Research Limitations
The research limitations are:

A. This research will concentrate on the
relationship between using the big data
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analytics and the process of risk
management in the Saudi banks.

B. The research will be applied to a sample
of Saudi banks during 2011 —2020G.

1.8 Research Structure

In order to achieve the research
objectives, this research is divided into the
following parts:

Part 1: Introduction
Part 2: The Literature Review
Part 3: The Empirical Study

Part 4: Summary, Conclusions, and
Recommendations.

2. The Literature Review
2.1 Pervious Studies

There are numerous studies that are
related to this issue due to the importance of
using big data analytics in achieving several
advantages and benefits in risk management in
the field of banks, such as Abu Hussain & Al-
Ajmi’s study "' aimed at reporting empirical
evidence regarding the risk management
practices of banks operating in Bahrain. A
sample of bankers was surveyed through a
questionnaire. This study reveals that banks in
Bahrain are found to have a clear understanding
of risk and risk management, and have efficient
risk identification, risk assessment, risk
monitoring, credit risk analysis and risk
management practices. In addition, credit,
liquidity and operational risk are found to be the
most important risks facing both conventional
and Islamic banks. The risk management
practices are determined by the extent to which
managers  understand risk and  risk
management, efficient risk identification, risk
assessment, risk monitoring and credit risk
analysis. Islamic banks are found to be
significantly different from their conventional
counterparts in understanding risk and risk

management. The levels of risks faced by
Islamic banks are found to be significantly
higher than those faced by conventional banks.
Similarly, country, liquidity, and operational,
residual, and settlement risks are found to be

higher in Islamic banks than in conventional
banks.

Furthermore, Ismail’s study [?! dealt with
the gap between theory and practice of risk
management in the field of banks in the
Kingdom of Saudi Arabia. The primary goal of
this study was to investigate the risk
management process in order to assess the level
of board involvement in risk management
practices. This study uses surveys in order to
collect opinions regarding the risk management
process. The study suggests that banks in the
Kingdom of Saudi Arabia have an efficient risk
management process and an adequate under-
standing of risk management. In addition, the
study reveals that there is a high level of board
involvement  in  assessing, analyzing,
monitoring and controlling risk efficiently,
where they are somewhat reasonably efficient
in managing risk.

In addition, Srivastava &
Gopalkrishnan’s study ! aims to capture how
big data analytics is being successfully used in
the banking sector. The data used is secondary
data from a bank. This study reveals some of
the best practices used by banks around the
world, which can be replicated by Indian banks
to improve their financial service offerings to
customers.

Cerchiello & Giudici’s study [ aimed to
develop a systemic risk model that, unlike
existing ones, employs not only the information
contained in financial market prices, but also
big data coming from financial tweets.
According to this paper, the estimation of
systemic risk models is using two different data
sources, financial markets and financial tweets,
and a proposal to combine them, using a
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Bayesian approach. The paper presents the first
systemic risk model based on big data, and
shows that such a model can shed further light
on the interrelationships between financial
institutions. The paper demonstrates how to
use tweet data to estimate systemic risk
networks.

Additionally®®!, intents to explore the
existing literature on the fundamental concepts
of'big data and predictive analytics to clarify the
evolution and definitions of big data and
predictive analytics to explore the upcoming
opportunities and challenges of big data and
predictive analytics, and to identify gaps in
existing research and identify further research
directions on the role of big data and predictive
analytics. This paper reveals that big data
analytics is an interdisciplinary field, which
combines knowledge of data science, statistics,
mathematics and computer science.

Moreoverl®, aims to examine the
opportunities in and possibilities arising from
big data in retailing, particularly along five
major data dimensions-data pertaining to
customers, products, time, location and
channel. This study reveals that a combination
of new data sources, smart statistical tool
application, and domain knowledge combined
with theoretical insights accounts for a large
portion of the increase in data quality and
application possibilities.

Also, Ref. [7] aims to understand the
impact of big data analytics in the decision-
making process in the banking sector in Saudi
Arabia. To this end, the researcher studied 5
commercial banks in Riyadh and included a
survey method with ten management / higher
level authority per bank via a questionnaire.
This study reveals that the big data analytics
helps in targeted marketing, which, in turn,
helps in better decision making in the banking
sector in the Kingdom of Saudi Arabia.

Ref. [8] aims to explain why banks need
to have the business information systems
application in order to cover any losses from
their activities. This paper covers the latest
amendments proposed by the Basel Committee
for managing the banking risks through the
process of risk management. All the necessary
steps in the process are explained in this paper.
This paper reveals that as a monetary authority,
the support and development of the Basel
applications in the banking industry is the most
effective option and is a critical necessity for
internationally serving banks around the world
to continue their activities in a well manner.

Likewise!®!, aims to investigate how small
banks are facing technological challenges,
showing the state of art about the actual use of
the techniques of big data analytics in
supporting the risk management process. This
study tries to identify the skills required of the
risk management in the digital age for using the
big data analytics. This study reveals that the
big data analytics has worth in the banking
sector in the field of risk management.

Meanwhile!'’] aims to investigate how

the big data analytics technologies can lead to
the development of intelligent industrial
Internet of Things systems. The paper presents
the frameworks and case studies of the various
enterprises that have benefited from big data
analytics. It also calculated the significant
opportunities presented by big data analytics in
the intelligent industrial Internet of Things. The
paper developed a taxonomy by classifying and
categorizing the literature on the basis of
important parameters (e.g. data
sources, analytics tools, analytics techniques,
requirements, industrial analytics applications
and analytics types). The paper, also, presents
several research opportunities, challenges, and
future technologies.

Based on the above-mentioned studies,
big data analytics have an important role in



The Role of Big Data Analytics in Risk Management in the Saudi Banks: Investigation Study 41

generally and in risk management in particular.
Each study focused on one or more aspects or
issues related to the research topic in a variety
of settings.

The shortcomings and gap in previous
work are that these studies do not cover the role
of using of big data analytics in risk
management in the Saudi banks. However, the
current study tries to measure the role of using
big data analytics in risk management in the
Saudi banks.

2.2 Risk Management in the Saudi Banks

According to ISO 31000, risk is the
effect of uncertainty on objectives. Risk is an
aspect of nearly every bank decision. Thus, it
is necessary to manage risk in every bank.

Enterprise risk management has received
extraordinary international attention. In
response to growing expectations for effective

risk management across the entire enterprise,
many leading organizations are deserting their
traditional approach to managing risks, where
risks areas are managed in isolation from one
another, and are adopting an enterprise risk
management approach (see for example: [11]
& [12]).

Risk management is an action that
avoids, reduces, transfers,  separates,
eliminates risk by using decision trees, expert
interviews, workshops, SWOT Analysis, and
probability and impact matrix. It is the
managerial process involving the executive
functions of planning, organising, leading, and
controlling activities in a bank relative to
specified risks. Risk management is important
as it assists banks in setting strategy, achieving
objectives and making rational decisions ['3}
(141 However, risk management methods can
be summarized as follows:

Risk Management Methods

§ ¥

Risk Prevention Risk
and Reduction Separation and

Transferring

: ¥ }

Risk Risk Risk
Retention Avoidance

Sharing

Fig. 1. Risk Management Methods.

Major risks for banks include credit,
operational, market, and liquidity risks.
Since banks are exposed to a variety of risks,
they have well-constructed risk management
infrastructures and are required to follow
government regulations.

Due to the large size of some banks in
Saudi Arabia, overexposure to risk can cause
bank failure and impact millions of people.
Governments can set better regulations to
encourage prudent management and decision-

making by better understanding the risks posed
to banks. The ability of a bank to manage risk
also affects investors’ decisions. Even if a
bank can generate large revenues, lack of risk
management can lower profits due to losses on
loans. Value investors are more likely to invest
in a bank that is able to provide profits and is
not at an excessive risk of losing money.

Saudi banks can use big data analytics
to identify risks that may affect the bank. In
addition, big data analytics provides fast and
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precise fraud identification and reduces
damage done by fraudulent activity. In the next
point, the role of big data analytics in risk
management will be explained.

2.3 The Main Features of Big Data Analytics

Big data analytics provides a variety of
features that aid in increased productivity and
improved services in the banking sector [} 3],
This leads to increased profitability and
delivers high rate of efficiency in the banking
operations.

Big Data refers to large and complex
data sets, and implies gathering, managing and
processing large quantities of data in different
formats to explore patterns and draw insights
that help in smart decision making. Big data
include big volume, Big Variety big analysis,
big Infrastructure and big value (see for
example: [16] & [17]).

Big Data analytics tools help users
collect and analyze large and varied data sets
to explore patterns and draw insights. This data
can be anything from customer preferences to
market trends, and is used to help the
decisions- making process like risk
management. The term "Big Data" refers to the
varied form of digital data made by firms whose
characteristics (large volume, different forms,
speed of processing) require specific and
increasingly sophisticated computer storage
and analysis tools. (see for example: [18] &
[19]). Big data analytics requirements should
be (see for example: [20] & [21]):

v" Data Processing including data mining,
data modelling, file exporting and data
file sources.

v’ Predictive applications
v" Analytics
v Reporting features

v' Security features and fraud

management

v' Technologies support
v real-time analytics and reporting
v Data management and governance

When banks implement big data
analytics into their risk management efforts,
they are better able to identify risks that could
potentially infect the bank. In the banking
industry, big data analytics identifies
opportunities for emerging technologies that
can provide efficient and sustainable financial
services. The major key to using big data
analytics in risk management is having a
powerful risk prediction model. When banks
use a powerful risk prediction model for their
risk management efforts, they will receive
faster response times, more extensive risk
coverage and extensive cost savings.

The role of big data analytics in risk
management can be summarized as follows:

A- Identify trends and potential risks: Big
data helps in comparing internal and external
data, enabling detecting and safeguarding from
threats

B- Make accurate forecasting and
decision-making: With the introduction of big
data, it is becoming easier than ever to create
detailed forecasts, enabling banks to make key
decisions decisively and confidently. Big data
enables managers to easily detect and analyze
patterns that could signal a crisis or a sudden
change in the markets or even individual
accounts. However, it is necessary to ensure
that the collected data is from primary sources
to allow for accurate forecasting.

C- Improving capital efficiency: By
identifying areas of risk in the bank, it is
possible to get rid of assets weighted down by
risk and free up capital reserves for added
growth.

The fundamental elements of risk
management are the identification, evaluation,
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and prioritization of risks, as well as steps
taken to minimize the negative aspects of risks,
such as monitoring and controlling. Each of
the elements in risk management has a direct
correlation with the application of big data.

The vast stores of historical data, as well
as real-time big data analytics, provide a
significant system to extract valuable
information instantly. When coupled with
strong predictive analytics that assess possible
risks, banks can decrease uncertain cases and
increase clarity in decision-making.

Big data analytics offers a global vision
of different sectors and areas where financial
risk may appear. However, big data analytics
have a great importance in risk management,
but there are many obstacles to overcome. As
long as banks continue to take small steps
towards implementing big data programs, they
will be able to identify any weakness or area
of risk within the bank.

Big data enhances the quality of risk
management models, especially predictive
models, by simulating many scenarios to
realize all the potential risks associated with all
financial transactions.

It offers a variety of features in terms of
risk management, fraud detection, customer
segmentation, credit scoring, text mining, bank
marketing and monitoring the behavior of the
clients 1?2],

To successfully use big data, banks
should first collect internal data. After internal
data has been collected, external data should
also be collected. While collecting a good
amount of data is beneficial, an integrated
process of analysis is more important to
effectively use big data, which will be done by
using integrated models for analyzing.

Applying big data analytics can offer
several solutions in the form of fraud detection
and risk management.

3. The Empirical Study
3.1 Outline

To achieve the second research objective
that is related to determining the relationship
between using the big data analytics and
achieving positive effects in the process of
managing risks in the Saudi banks, an
empirical study has been done. A
questionnaire was made and distributed to
those who are responsible for risks within the
Saudi banks.

The research population was the Saudi
banks, and the sample was the Saudi banks in
Riyadh city and nearby cities. 48 responses
were collected via google forms and
personally.

The research sample was chosen at
random, and Riyadh and its surrounding cities
were chosen as a source of data collection due
to the difficulty of collecting data from all over
the Kingdom, which would take a significant
amount of time, effort, and money. In addition,
the majority of banks headquarters that are
responsible for risk management are in Riyadh
city.

A questionnaire was designed after the
review of previous studies related to the
subject of the study. The questionnaire was
divided into four sections, the first section
dealing with demographic data in order to
obtain general data (5 items). The second
section deals with data regarding various
aspects of risk management practices. (8
items), while the third section is related to
using the big data analytics by the bank in
managing the various types of risks (9 items).
The fourth section deals with any suggestions
related to the research issue (1 item).

The researchers measured the degree of
validity of the questionnaire used based on the
scientific  judgment of some specialized
researchers (especially faculty members at
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universities) with regards to the clarity of the
measuring tool, and its ability to achieve its
purpose. According to the opinions of the selected
referees, the wording of some questions has been
amended, some questions have been cancelled
and others have been added, in order to achieve
the objectives of the research.

The researchers also measured the
reliability, using Cronbach's Alpha, and the
total reliability factor was 0.87 for 17 items
(section 2 and section 3 items).

The degree of wvalidity can also be
measured as follows:

The degree of validity = the square roots
for reliability coefficient, i.e. the degree of
validity = 0.93.

This means that the questionnaire items
can measure what they have already been
developed to measure, as well as the clarity of
the questionnaire questions, paragraphs and
vocabulary, and that they are understandable to
those who will be included in the sample, as
well as that the collected data is valid for
statistical analysis.

3.2. Presenting and Discussing the Results

3.2.1 Description of the research sample
(demographic data)

In this section, the researchers deal with a
description of the research sample. The
research sample, according to their gender, is
depicted in Table 1.

Table 1. The Distribution of the Research Sample
According to Their Gender

48%. However, there is no big gap between the
two types of respondents, and the majority of
respondents is females. This means that risk
directors or managers within Saudi banks
includes males and females.

The research sample, according to their
qualifications, is depicted in Table 2.

Table 2. The Distribution of the Research Sample
According to Their Qualifications.

Qualifications Frequency | Percentage
Bachelor Degree 37 77%
Master Degree 10 21%
Ph.D. Degree 1 2%
Total 48 100%

From Table 2, it can be seen that the
highest percentage of responses came from
those have bachelor degrees, representing 77%.
However, the percentage of respondents with a
Master Degree represents 21% and the
respondents with a Ph.D. represents only 2%.
This means that the survey concentrates on
people who have bachelor degree. This reflects
that there is direct relation between working in
the field of risk management the academic
degree.

The research sample, according to their
position, is depicted in Table 3.

Table 3. The Distribution of the Research Sample
According to Their Positions.

Positions Frequency | Percentage
Risk manager 38 79%
Risk analyst 6 12.5%
Employee in a risk 4 8.5%
management
Total 48 100%

Gender Frequency | Percentage
Male 23 48%
Female 25 52%
Total 48 100%

From Table 1, it can be seen that the
highest percentage of responses came from
representing
percentage of male respondents represents

females,

52%.

While

From Table 3, it can be seen that the
highest percentage of responses comes from
risk managers, representing 79%. The second
rank is risk analysts, representing 12.5%.
Whereas, employees in a risk management
come at the third rank, representing 8.5%. This
means that the survey concentrates on people
who employ in the risk management field in
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Saudi banks. This will help collect the required
data regarding the research objectives. Thus,
this will help in evaluating the current position
in risk management in the Saudi banks. So, this
will support the study results and achieving its
objectives.

The research sample, according to their
experiences, is depicted in Table 4.

Table 4. The Distribution of the Research Sample
According to Their Experiences.

Experience Period Frequency | Percentage
Less than 10 years 22 46%
10 — Less than 20 8 16.5%
years
More than 20 years 18 37.5%
Total 48 100%

From Table 4, it can be seen that
respondents have less than 10 years of
experience score the highest, representing 46%,
while the respondents who have 10 to less than
20 years of experience score the lowest,
representing 16.5%. Whereas, respondents who
have more than 20 years of experience come at
the second rank, representing 37.5%. This
means that the respondents have different
periods of experiences. This will reflect
different point of views regarding risk
management in the Saudi banks, and so will
support the study objectives.

3.2.2 Description of the Various Aspects of Risk
Management Practices

Respondents’ responses regarding the
various aspects of risk management in their
banks can be summarized in Table 5.

From Table 5, it can be seen that the Saudi
banks’ risks are assessed by using both
quantitative and qualitative methods. Other
people participate the bank risk staff for doing
risk identification. Some respondents (9%)
disagreed with that it is easy in the bank to do risk
identification. In addition, some respondents (9%
only) disagreed with that the bank effectively
monitors and controls its risks. This result agreed

with Ismail’s study (2013) that found that there is
a high level of board’s involvement in assessing,
analyzing, monitoring and controlling risk
efficiently within the Saudi banks. However, the
majority of respondent (82%) agreed that the
bank monitors and controls its risks based on a
clear plan. This result agreed with Abu Hussain
& Al-Ajmi’s study (2012) that found the banks in
Bahrain have a clear understanding of risk and
risk management.

Banks, generally, have been leaders in
risk management due to the emphasis on risk
management in global regulation as a way to

reduce a bank’s minimum capital requirements
[23]

3.2.3 Using the big data analytics by the bank
in managing the various types of risks

Using the big data analytics by the bank
in managing the various types of risks is
depicted in Table 6.

From Table 6, it can be seen that the
majority of respondents (73.5%) said that their
banks apply the big data analytics in risk
management for all kinds of risks. However,
44% said that it is not easy to apply the big data
analytics in risk management at the bank. In
addition, 26.5% of respondents said that their
banks face problems in applying the big data
analytics in risk management. Therefore, 26.5%
of respondents said that their banks apply other
techniques in risk management in the bank. 82%
of respondents think that applying the big data
analytics in risk management lead to reducing
risks, whereas 85% of respondents think that
applying the big data analytics in risk
management leads to avoiding risks. Finally,
97% of respondents think that applying the big
data analytics will help, in general, in risk
management at the bank.

3.2.4 Suggestions Related to the Research Issue

There are some suggestions from
respondents as follows:
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Some respondents said that it is best to
use new techniques for risk management, while
other respondents said that it is best to use better
and faster techniques for risk management. In
addition, some respondents said that it is best to
other techniques with the big data analytics.

3.2.5 Testing the research hypotheses

From Table 6, it can be seen that the
standard error of mean of question: “Do you
think that applying the big data analytics will
help, in general, in risk management at the
bank?” is less than 0.05 with confidence more

Table 5. the various aspects of risk management practices.

than 95%. Thus, the first hypothesis is
acceptable. Moreover, it can be seen that
standard error of mean of question: “Do you
think that applying the big data analytics in
risk management lead to reducing risks?” is
less than 0.05 with confidence more than 95%.
Thus, the second hypothesis is acceptable. In
addition, it can be seen that the standard error
of mean of question: “Do you think that
applying the big data analytics in risk
management lead to avoiding risks?” is less
than 0.05 with confidence more than 95%.
Thus, the third hypothesis is acceptable.

Statements Strongly Neutral

Disagree

Disagree

Agree

Mean S. Var.
Coef.

St. error
of mean

Strongly
Agree Dev.

Risk
Identification:

The bank applies 0 0 6%
techniques for risk
identification.

44% 50% 4.44 0.61 0.14 0.061

It is easy in the bank 0 9% 6%
to do risk
identification.

44% 41% 4.17 0.90 0.21 0.090

The bank risk staff 9% 2% 15%
who do only risk
identification.

62% 12% 3.67 1.03 0.28 0.103

Risk Assessment:

This bank’s risks are 0 6% 35%
assessed by using
quantitative
methods.

53% 6% 3.59 0.69 0.19 0.069

This bank’s risks are 0 9% 24%
assessed by using
qualitative methods.

62% 5% 3.63 0.72 0.20 0.072

It is easy to do risk 9% 12% 29%
assessment at the
bank.

21% 29% 3.49 1.27 0.36 0.127

Risk Controlling:

The bank effectively 0 9% 24%
monitors and
controls its risks.

38% 29% 3.87 0.93 0.24 0.093

The bank monitors 0 0 18%
and controls its risks
based on a clear
plan.

61% 21% 4.03 0.62 0.15 0.062
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Table 6. Using the big data analytics by the bank in managing the various types of risks.

Questions Yes No Mean S. Var. St. error
Dev. Coef. of mean

Do you have a full idea regarding the big data analytics? 73.5% | 26.5% 1.74 0.44 0.25 0.044
Do you apply the big data analytics in risk management? 88% 12% 1.88 0.32 0.17 0.032
Do you apply the big data analytics in risk management for all kinds 73.5% | 26.5% 1.74 0.44 0.25 0.044
of risks?
Is it easy to apply the big data analytics in risk management at the 56% 44% 1.56 0.50 0.32 0.050
bank?
Do you face problems in applying the big data analytics in risk 73.5% | 26.5% 1.74 0.44 0.25 0.044
management?
Do you apply other techniques in risk management in the bank? 73.5% | 26.5% 1.74 0.44 0.25 0.044
Do you think that applying the big data analytics in risk management 82% 18% 1.82 0.38 0.21 0.038
lead to reducing risks?
Do you think that applying the big data analytics in risk management 85% 15% 1.85 0.36 0.19 0.036
lead to avoiding risks?
Do you think that applying the big data analytics will help, in 97% 3% 1.97 0.17 0.09 0.017
general, in risk management at the bank?

Table 7. The Correlation value of using big data analytics in the Saudi banks and improving the quality of Risk Management

process.

Statement Correlation Value
applying the big data analytics in risk management lead to reducing risks 0.78817
applying the big data analytics in risk management lead to avoiding risks 0.879049
applying the big data analytics will help, in general, in risk management at the bank 0.47624

From Table 7, it can be seen that there is
a positive correlation between using big data
analytics in the Saudi banks in risk
management and reducing risks process. The
correlation value is near to one (0.8 nearly).
Moreover, it can be seen that there is a positive
correlation between using big data analytics in
the Saudi banks in risk management and
avoiding risks process. The correlation value is
near to one (0.9 nearly). In addition, it can be
seen that there is a positive correlation between

using big data analytics in the Saudi banks in
risk management and improving risks
management  process  generally. The
correlation value is 0.5 nearly.

4. Summary, Conclusions and
Recommendations

The core of this paper has involved an
examination of the role of big data analytics in
improving the efficiency of risk management
in general and in the Saudi banks in particular.
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This research aims, also, to summarize the
main dimensions of the process of risk
management in the Saudi banks and main
features of the big data analytics.

The study reveals that there is a
significant relationship between using the big
data analytics and achieving positive effects in
the process of risk management in the Saudi
banks generally. Moreover, there is a positive
correlation and the correlation value is nearly
0.5. Furthermore, this study reveals that there
is a significant relationship between using the
big data analytics and achieving positive
effects in the process of risk reduction in the
Saudi banks. Moreover, there is a positive
correlation and the correlation value is near to
one (0.8 nearly). In addition, the study reveals
that there is a significant relationship between
using the big data analytics and achieving
positive effects in the process of risk
avoidance in the Saudi banks. Moreover, there
is a positive correlation and the correlation
value is near to one (0.9 nearly).

Finally, the researchers recommend
using big data analytics in the risk
management process in general and in the
Saudi banks, in particular, in order to improve
the efficiency of this process.

References

[ 1] Abu Hussain, Hameeda and Al-Ajmi, Jasim (2012),
“Risk Management Practices of Conventional and
Islamic Banks in Bahrain”, The Journal of Risk Finance,
13(3): 215-239.

[2]Ismail, T.H. (2014), Board Involvement in Risk
Management Practices: Evidence from Saudi Arabia
Banks. In: Dincer H., Hacioglu U. (eds) Globalization of
Financial Institutions. Springer, Cham.
https://doi.org/10.1007/978-3-319-01125-7 18

[ 3] Srivastava, U. and Gopalkrishnan, S. (2015). Impact of
Big Data Analytics on Banking Sector: Learning for
Indian Banks. Procedia Computer Science, 50
(February), pp: 643-652.
https://doi.org/10.1016/j.procs.2015.04.098.

[ 4] Cerchiello, P. and Giudici, P. (2016), “Big Data
Analysis for Financial Risk Management”. Journal of Big
Data, 3(18). https://doi.org/10.1186/s40537-016-0053-4

[ 5] Jeble, Shirish, Kumari, Sneha and Patil, Yogesh
(2016), “Role of Big Data and Predictive Analytics”,
International Journal of Automation and Logistics, 2 (4):
307-331.

[ 6] Bradlow, Eric T. et al. (2017), The Role of Big Data and
Predictive Analytics in Retailing, Journal of Retailing,
93(1): 79-95.

[ 7] Alzaidi, Amer Awad (2018),” Impact of Use of Big Data
in Decision Making in Banking Sector of Saudi Arabia”,
International Journal of Computer Science and Network
Security, 18(12): 72-80.

[ 8] Tursoy, Turgut (2018), “Risk Management Process in
Banking Industry”, Munich Personal RePEc Archive
(MPRA), Paper No. 86427.

[ 9] Dicuonzo, Grazia et al. (2019), “Risk Management 4.0:
The Role of Big Data Analytics in the Bank Sector”,
International Journal of Economics and Financial, 9(6):
40:47.

[ 10] Habib ur Rehman, Muhammad et al. (2019), “The Role
of Big Data Analytics in Industrial Internet of Things”,
Future Generation Computer Systems, 99, October 2019:
247-259.

[ 11] Lam, J. (2000), Enterprise Wide Risk Management and
the Role of the Chief Risk Officer. ERisk, March 25, pp:
1-5.

[ 12] Liebenberg, A. and Hoyt, R. (2003), The Determinants
of Enterprise Risk Management: Evidence from the
Appointment of Chief Risk Officers. Risk Management
and Insurance Review, 6(1): 37-52.

[ 13] Committee of Sponsoring Organizations of Tread
Way Commission (COSO) (2004), “Enterprise Risk
Management — Integrated Framework”, COSO.

[ 14] Kot, Sebastian and Przemyslaw Dragon (2015), Business
Risk Management in International Corporations, Procedia
Economics and Finance, 27: 102- 108.

[ 15]ISO/IEC JTC 1 (2014), Information technology -Big
data - Preliminary Report 2014.

[ 16] Sun, Zhaohao (2018), “10 Bigs: Big Data and Its Ten
Big Characteristics”, Projects: Imaginational intelligence
and Imaginatics Big Data Analytics Intelligence.

[ 17]1 ISO/TEC 20546:-1 (2019), Information technology - Big
data - Definition and vocabulary.

[ 18] Riahi, Youssra and Riahi, Sara (2018), “Big Data and
Big Data Analytics: Concepts, Types and Technologies”,
International Journal of Research and Engineering, 5
(9): 524: 528 .

[ 19] Sun, Zhaohao and Huo, Yanxia (2019), “The Spectrum
of Big Data Analytics”, Journal of Computer Information
Systems.

[ 20] Jelonek, Dorota (2017), “Big Data Analytics in the
Management of Business”, MATEC Web of Conferences.



The Role of Big Data Analytics in Risk Management in the Saudi Banks: Investigation Study 49

[ 2171 ISO/IEC TR 20547:-5 (2018), Information technology - Computer Science, 87: 221-226.
Big data reference architecture - Part 5: Standards https://doi.org/10.1016/j.procs.2016.05.152.
dmap. . .
roacmap [ 23] Basel II (2004), International Convergence of Capital
[22] Ram, J., Zhang, C. and Koronios, A. (2016). The Measurement and Capital Standards: A Revised
Implications of Big Data Analytics on Business Framework, Bank for International Settlements.

Intelligence: A Qualitative Study in China. Procedia Available at: http://www.bis.org/press/p040626.htm.



50 Khalid H. Allehaibi and Nasser N. Albogami

Appendix A
QUESTIONNAIRE
Dear Sir/Madam,
I am going to study the role of big data analytics in risk management in banks in the Kingdom of Saudi Arabia.

I would appreciate your point of view regarding the risk management applications at your bank. Your specific response
to the questions here will help me in completing my paper. I assure you that all responses to this questionnaire will be
kept STRICTLY CONFIDENTIAL and used for academic research purpose only.

I thank you in advance for your valuable time and participation in this questionnaire. Your valuable contribution
to this questionnaire will open new horizons for the development of the banking sector in Saudi Arabia. For further
queries, please do not hesitate to contact the researcher.

Best regards,,,,,

Dr. Khalid H. Allehaibi
Email: kallhaibi@kau.edu.sa
Dr. Nasser N. Albogami
Email : Nalbugami@kau.edu.sa
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Part I
J¥) anadl)
The purpose of this section is to obtain general data related to you as a participant in this questionnaire

i) 138 8 LS ol Al il Al clily e Jgemal) s sl 138 i il

Gender: o

Age:

Qualifications: : yaall

Position: - eDlasal

Experience Period s hdasll Sl
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Part 11

i k)
This section has been designed to obtain data regarding various aspects of risk management practices.

) 51y il jleas dilaie A58 Culyas 3T Ul e Jpemall audll 138 aaia S5

Statements Strongly Disagree Neutral Agree Strongly
Blad) Disagree Agree
Gl G e | s gl | SO
Bad

sball maas Risk Identification:

The bank applies techniques for
risk identification

Dl pasl cales gaday elud)

It is easy in the bank to do risk
bl il 8 Jeddl e identification
bl sy

The bank Risk Staff who do only
risk identification

Osesiy ol o Glilly Hlalad) ik ge
bl sty Lk

bl andi Risk Assessment:

This bank’s risks are assessed by
using quantitative methods

EE ANt ARt
LSl

This bank’s risks are assessed by
a4 &% using qualitative methods
Lo sl @)kl alhadinly el Hlalae

It is easy to do risk assessment at
the bank

Glilly Hlalaall ity sl Jeudl (1

kil 4.8),s Risk Controlling:

The bank effectively monitors
and controls its risks.

JS L Sy 5 o e il il
e

The bank monitors and controls
its risks based on a clear plan.
e ol Lo pSay g o ylaliie clill il
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Part 111

GIU acadl)
This section is related to using the big data analytics by the bank in managing the various types of risks:
kil Qﬁ&ﬁg&\}si 5l A el J8 (e dedaal) Gkl OIaT AlaAtul andl) 18 Jas

448 Questions aiYes | ¥ No

Do you have a full idea regarding the big data analytics?

faacall bl 3l e LS5 S8 WSl s

Do you apply the big data analytics in risk management?

§ kil 5 )y A dedial) il caSllas ) gialas Ja

Do you apply the big data analytics in risk management for all kinds of risks?

§ hlaa) gl il aaad Hlalaall 5513 dedaall bl s o sk Ja

Is it easy to apply the big data analytics in risk management at the bank?

Selilly Hlalaall 5 Hla) (A dediiall bl Bllas aladiily Ll Jedl (0

Do you face problems in applying the big data analytics in risk management?

§ hlaall 5513 8 Aeducall bl eOllas gudad 8 JSLae ) seal 55 b

Do you apply other techniques in risk management in the bank?

Selil) 3 plalaall 5l & (o jAT ol () siat Ja

Do you think that applying the big data analytics in risk management lead to reducing
risks?

¢ shlaall Qi W 525 Dhlaall 503 8 dedal) il coOUlas gulad o aiies Ja

Do you think that applying the big data analytics in risk management lead to avoiding
risks?

¢ yhlaall cuind ) (g2 hlaall 5 510) g dedall cililpll cOUlag galai of a3 Ja

Do you think that applying the big data analytics will help, in general in risk

management at the bank?
felid) b Hlalal 51y b ale JS delugw dadall clild) cdldas gadas of Siias Ja

Part IV

Do you have any suggestions related to the research issue?
i) godaga Bl cladl gl cbal Ja
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