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Abstract

This study aimed to clarify the obstacles which faced the Libyan Agriculture
Bank to use AL- Salam formula. It relied on analyzing five variables that are
(bank dependency, lack of Banking awareness, the bank’s readiness to switch
to other formats, the market’s readiness to deal in AL- Salam financing
formula, and the degree of risk).This study followed the descriptive and
analytical approach in studying the variables. In order to collect data, the
study depended on the distribution of the questionnaire forms on 200
respondents which is followed Likert scale in purpose of analyzing them.
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This study used Statistical Packages for Statistical Sciences (SPSS) in order
to analyse the questionnaire. The study concluded that all the studied
variables represent obstacles for the bank in proposing it to be dealt in the
form of AL- Salam. The relative importance of these obstacles varied, as the
dependency of the bank was at the forefront of these obstacles and the lack of
banking awareness and then weakness The bank’s readiness to convert to
implement AL- Salam formula, followed by poor market readiness, and at the
end of which was the high risk that prevented the bank’s implementation for
AL- Salam Sale formula.

Kay words: AL- Salam, AL- Salam formula, Libyan Agriculture Bank.
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Abstract
This study aimed to explore the concept of organizational citizenship behavior
( OCB ) in organizations, and to shed lights on its determinants and
consequences. This is achieved through building a comprehensive perspective
that specify all the factors determining this behavior and its outcomes.it has
been revealed that OCM leads to improve organizational effectiveness and
efficiency, employee moral, organizational survival, and to reduce turnover. On
the other hand, number of factors was found to determine the existence of this
behavior including job satisfaction, commitment, fairness, leadership, tenure,
age, organizational culture, organizational politics, and intrinsic motivation.

Finally, this study ends up with a number of conclusions, and academic and
practical recommendations.
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Abstract:

A data mining technology was utilized to discover fraud trends in accounting dataset
that contained fraudulent transactions. The following method was used to achieve the
goal: first, inside data, fraudulent transactions were settled according to three fraud
patterns; then, using the Rapidminer program, the algorithms, Euclidian distance, and
local outlier factors were run. As a result, the deception was exposed. Patterns were
shown in a variety of ways depending on the visuals provided by the application.
Finally, using the k Means technique allowed for an effective group clustering of the
data by Euclidian distance. As a result of the distribution of values, the first and third
frauds were discovered. The outlier detection algorithm (LOF) correctly identified the
three fraud behaviors caused by isolated outliers in diverse situations.

Keywords: Accounting, Data Mining, Euclidian distance, Financial Fraud,
Transactions.

1. Introduction:

For fraud detection, accounting data analysis has become a necessary process.
The increase in interest in accounting studies is due to a monetary crisis (Seo,
Choi, Choi, Lee, & Lee, 2009). The importance of fraud detection and control
in the audit process has increased (Westhausen, 2017), with the informatics
program becoming more prominent as a tool capable of detecting dishonesty in
accounting data (Gottschalk & Solli-Saether, 2010).

One of the most important current models of intelligent business analysis and
decision support tools is data mining. The transcendental professional
accounting organizations recognize this significance.

Data mining is one of the top ten technologies for the future, according to the
American Institute of Certified Public Accountants (AICPA), and it is one of
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the top four research objectives for the Institute of Internal Auditors (11A) (Koh
& Low, 2004). N 50% of corporate leaders consider big data and data mining
among the top ten corporate initiatives that are crucial to the data-driven
business era, according to Chartered Global Management Accountants
(CGMA, 2013).

It is also known as the process of extracting information from large amounts of
data in order to improve the efficiency of decisions in a specific area (Han et
al., 2006). As a result, the key approach to data mining is to use an
organization's data assets for financial or non-financial gain. As a result, data
mining has been used in practically every commercial and non-commercial
field, including accounting.

Data mining has made it possible to examine large amounts of data in which
some aspects have been treated in an unusual way or have been managed as a
supplement to traditional decision-making (Mraovi, 2008). It has evolved into
a powerful tool for analyzing accounting data (Debreceny & Gray, 2010;
Joudaki et al., 2015; Qin, 2014; Wu, Ou, Lin, Chang, & Yen, 2012; Wu, Ou,
Lin, Chang, & Yen, 2012).

Data mining analysis embraces business knowledge, data interpretation, and
logical reasons for using analytic methods to build data (Jackson, 2002). Data
mining allows for a wide range of methods for various investigations (Wu et
al., 2008). Amani & Fadlalla (2017) summarized a broad range of accounting
science applications in the following statements:

1) Data classification and mapping to predefine qualitative qualities.

2) Data clustering in clusters with special significance

3) Concentrate on a predictive strategy to determining future numerical values
or a classification of no numerical values.

4) Detecting outliers, or values that are out of range

5) Optimization, the optimum solution choice for a given set of constraints

6) Visualization, suitable visual for best data comprehension

7) Regression is the estimation of a dependent variable from a group of
independent variables.

2021 yaiw — i ¢jolll Mol ———— 101 —————— awlwilo anlniayl polal dizo



Investigating Accounting Fraud Patterns Using Data Mining Techniques

Outliers were detected using two alternative algorithms:

1) Qutliers detection takes into account the distance between higher atypical
values in a data set that has not been labeled in order to obtain a subset of it.
This subset is referred to as the outliers solution set (Angiulli, Basta, & Pizzuti,
2006).

2) Detecting an outlier in a data collection is referred to as a Local Outlier Factor
(LOF).

El LOF focuses on local density, where the location is expressed for more than
K neighbors, the distance between which is utilized to estimate the density.
When the local density of an object is compared to the local density of its
neighbors, it is feasible to discover areas with similar density and points with
minor density.

Outliers are to blame (Breunig, Kriegel, Ng, & Sander, 2000). According to
Likas, Vlassis, and Verbeek, the first data categorization employed a common
clustering given by Abonyi and Feil (2007) and K intermediate algorithmic
considered of frequency usage for this goal (2003). The goal was to detect fraud
patterns in accounting data using outlier data mining algorithms.

2. Methods:

The dataset was created with the true assent of an enterprise accounting bank
for a month. It was inside settling transactions from the three-fraud pattern.

1) A small withdrawal (credit), generally in pennies, made several times.

2) Withdraws (credit), a fixed sum over a set length of time.

3) A large quantitative withdrawal (credit), with more account entries than
usual.

According to (Amer & Goldstein, 2012; Hofmann & Klinkenberg, 2013;
Jungermann, 2009), the RapidMiner application was utilized for data analysis.
As the first stage, the RapidMiner program downloads the dataset from Excel
and selects (filters) the true values to avoid null values in the characteristics
analyzed in the algorithmics. The algorithmic method, Euclidian distance, and
local outlier factors were continued, as seen in Figures 1 and 2.
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The outliers were identified by the operator using the LOF technique and local
density (Breunig et al., 2000).

Read Excel
Die;g G fil : r—q exa _.-'):C- exa[:} resG
s 5 r
| : Filter Dataset orif) resl
. exa Y exa D_J
ori | Distance Function:
unm | Euclidian Diatance
Missing Attributes
Figure 1. Clustering by Euclidian distance.
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Figure 2. Local outlier factors detection.

3. Discussion:
3.1.Bibliometrics Analysis of Fraud Detection in Accounts Using Data
Mining.

Using "detection of fraud and data mining” as search criteria in the title,
abstract, and keywords of scientific contributions in the internet. Between
Conference Paper, Article, and Review, 1034 results were found. This depicts
the tendency of the curve is growing. It is clear that the international scientific
community regards data mining fraud detection approaches as an effective and
useful strategy.

[
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This computational tool creates and visualizes bibliometric networks of
scientific activity in journals, researchers, and publications. In addition to
constructing maps of scientific activity based on citations, bibliographic
coupling, co-citations, or authorship links, among other things. The thermos
research restrictions density map depicts the concentration of the most recent
terms in a certain research area.

3.2.Detection of Fraud Pattern in Accounting Accounts Using Data
Mining Techniques

e Clustering

Number Of Publications per Year

300
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2014 2015 2016 2017 2018 2019 2020 2021

e Number Of Publication per Year

Figure 3. Number of scientific publications per year in the field of fraud detection using data
mining

Figure 4 illustrates cluster groups. They are the maximum values. An outlier
value is perceived in red, indicating a fraud pattern. Three outliers are colored
yellow and have account entries with a value of 0.05 attached. Dark hue around
the point indicated a high level of operation as proof of a fraud pattern.
Detection by amount

[
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Figure 5 was created using the same information as Figure 4. A large number
of transactions (high frequency) between 0 and 5000.00 were displayed. The
difference between Figure 4 and Figure 5 is that values around 0.05 are not
separated in a group. It does not detect the single pattern of fraud. An analogous
issue happened with fraud Pattern three, when outlier values were not isolated
since they were inside a range of large value transactions. The withdrawal
frequency distribution does not allow for the examination of fraud patterns.
Only data management techniques allow for this.

True cluster separated in a group high withdraw incorporating a pattern three
value These figures are strange and out of range. False cluster clustered in dark
yellow hue a number of minor transactions around cero, leading to the fraud
pattern Figure 6.

The yellow color represents a cluster of little values centered on cero. It is a
sign of fraud pattern one. Because they are high withdrew, the values made with
color that trend to blue are relevant. It must be treated in the universe of account
audits as a representative sample. It also includes a value that represented the
pattern fraud three Figure 7.

These figures revealed the most precise data. A number of modest account
entries per day in yellow around cero, indicative of the fraud pattern 1. Per day,
high-value transactions occur in the blue spectrum, and suspicions of irregular
entries settle in accounts.
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Figure 4. Clustering withdraw.
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Figure 5. Withdraw frequency distribution.

WITHDRAW 24.120 [ 39933.970

40,000 | s
37,500 |
35,000 |
32,500 |
30,000 |
27,500 1 ®
25,000 |
22,500 |

20,000 1

WITHDRAW

17,500 {
15,000 |
12,500 |
10,000 { 2
7500 1| é
5000 | @
2500 1
I

-2500 1{

false true
outlier

Figure 6. Detection using LOF algorithmic.
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The issue is that the available information each day provides a temporal
sequence in which the fraud occurred to the building architecture employed in
its commission. Figure 8 shows that clusters of transactions in bright yellow
concentrate on specific days. This showed a questionable regular performance
in time-related accounting processes.

It is a method for detecting the second pattern as a paradox: an irregular
proceeding committed as a shady regular accounting record that is associated
with time period.

4. Results and Findings:
No significant results were found nor a conflicting results with previous studies.
The Outlier detection opened up the following possibilities:

The cluster grouping revealed the distribution of feasible moves for auditors.
The use of the k Means algorithm (k = 4) allows for an accurate representation
of the distribution of values. It found the third pattern in cluster one and the first
pattern in cluster three “Figure 4”. The use of the outlier identification algorithm
“LOF” clearly detected, Figures 4 and 5, the first and third patterns as a result
of isolated outliers “true and false” or transaction density “high and low”
Figure6 depicts the Daily Outliers distribution, which discovered all of the
patterns.

5. Conclusion

The use of Data mining techniques namely the Distance Algorithm and the
Local Outliers Factor enabled the detection of fraudulent patterns put into an
accounting dataset that highlighted three types of fraud:

1. A small withdrawal, generally in pennies, made several times.
2. Withdraws of a fixed sum over a set length of time.
3. A large quantitative withdrawal, with more account entries than usual.

6. Research limitations:

e References availability, due to the lack of access to publication databases
such as Scopus.
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e Only manuscripts published in the English language were considered due
to the shortage or the lack of published manuscripts in the Arabic
language.

e The database was made using only historic data from foreign enterprise
banks- Data from local banks were not available to the public or
researchers.
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