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Abstract:

The study aims to Study and Test the effect of using neural networks as one of the data
mining methods on increasing the efficiency of internal audit as a value-adding activity, and
the researcher used the Case study method on the data received from the Arab Commercial
Bank of Egypt represented in the quarterly internal audit reports from January 2017 to
December 2022 The study found a set of results, the most important of which is the effect of
using neural networks as one of the data mining methods in increasing the efficiency of
internal auditing as a value-adding activity according to the terms: the extent to which the
facility adheres to the provisions of the law and rules governing its activity, the existence of
systems for evaluating the means and procedures for risk management in the facility, and
the existence of systems To evaluate the means and procedures for properly implementing
the rules of governance, the scientific and practical qualification of the internal auditor, the
continuous training and development of the internal auditor, the independence of the
internal audit department and the position of the audit committee in the organizational
structure of the enterprise, the assurance and advisory role of the internal auditor, tasks that
do not fall within the competencies of the internal audit , As the accuracy rate of the neural
network technology was 87.5%, which is explained by M. This is the accuracy and ability
of artificial neural networks in increasing the efficiency of the internal audit as a value-
adding activity for all parties inside and outside the establishment. There is accuracy in the
results related to the application of artificial neural networks technology in the internal audit
work and work to increase the efficiency of its outputs and improve the quality of
information, in addition to the ease of application and speed of obtaining The results and
simplicity of use may encourage commercial banks to rely on them in all internal audit
work and activities.

Key Words: Neural Networks, Data Mining, Internal Audit Efficiency.
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C B Jalal) 35 Lupenal) A el Alae N Yoems UL Lipenal) A 73l elid ¥
ULl sasly asaas daya s (A dayal)
Al yall 028 alaidl 39 Aastll Chacae Jalia Adalall Zaslyall 50US cilydige b Abiciall Ul gaead &
Pla o D lgisans pSAl ddlle cildsall e bl pes (A Glnlee o
- AAl cupal ((Training Set ) ) 458 -
AN Ladla (e (gaaall ( Test Set) jlaay) a8 -
Jalas (8 Ll 038 5eliS Ajaa dal e dwpaall Jaball (e 230 235 Adlpdic Bygems Apaal) dilec Cadls
b Lo sl @l e s3ealall cabillly calaaLaally <l yiigall

Glblanall Hlidfy Jalaill =80 1 J g

Analysis

Time series option

Period ]
Look ahead 24

Data Analysis Results

1 colunm and 24 rows analyzed

1 columns and 23 rows accepted for

neural network training

1 numeric columns MT

Data partition method

Random

Data partition results

18 records To Training Set ( 75 % ) AL
3 records To Validation Set ( 12.5% ) |4%) dalle Lo
[t el el

3 records To Validation Set ( 12.5% ) | A4Sl s

i gl

il alae) fa 1 jdaall

Neuro Intelligence Alyuda z=lx Sla s br Syl
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Gt ol e Al (e B2alie 3 (gl ¢yl ol ACAN e HLaaY £12.5 st s e
AN S el) i Canpl) Cilgg danase AN O (e

AN arand e Ll Jise LSS Agad) ol /12,5 sladiud S o

Preprocessing <ULyl dallas dls pa @ 4G Al yal)

ey (1= 1) dadadl) A8 Jiall of (160 ) A8l 5)gemy L) A<l b clbibal) Jdias Dlee 5 Ling

-l alaal JeadY) Lol e Apdadl) LS Sl

Clill) Aallae il 12 Jgan

Data preprocessing completed

Columns before preprocessing | 3

Columns after preprocessing |9

Input columns Scaling range |[-1.,1]

Out put columns Scaling | [0,1]

range

Numeric columns Scaling parameters

Min 5486590

Max 20102770
Mean 12224948.1566
Std deviation 2799619.08073
Scaling factor column #1 1,37E-07

Secaling factor column #1 next | 6,84E-08

Aalll slas): jauaal

Neuro Intelligence Alyuda g=bi» <la b & sl

: Design  4<udd) cuSy aaay ¢ A8IGEY Al yal)
IS 15 e adl dag Cam ¢ Ganid) o Gl e bl DLl Sl zisa Jlnal g La
¢ gt dLiasl)
- adiall BSIAN AUahy Aypae GlSu o
Cdage Gl Gl Al e

DAl Glah Gl Kl e
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i

Avrchitecture Design
Number of hidden layvers 1

Laver 1 Neurons 2

Network properties

Parameter Value

Input activation Fx Logistic
QOutput error Fx Sum of squares
Output activation Fx Logistic

5 network architecture verified

[2-1-1] fitness 4,06E-07
[2-71] fitness 3,75E 07
[241] fitness 4,29E 07
[2-5-1] fitness 3,89E-07
[221] fitness 4,38E 07
[3-9-1] fitness 4,76E-07

Analdl slas): saaall

Neuro Intelligence Alyuda g=tx <la b Ao aldeyl
Blidal) ASuad) & jlare 1 Al A yall
Ll ALIS ekl sdag (Clajiall Atk — £eal) daall — DA dik) Clide EDE e g
Ge 20 nd DA e dplend) s38 paat 5 V) dead ) Al cOlagll dauls Ly Led
e G (R) Lliyl delas Jie Llasy) julaall ey DA e Legin Alalially debisall oI5l
AN %Al Gl & dalleall yualic ceg dy (AIC) Cloglaall (SIST jlae 5 A< cilajiag
- ;ﬁ:‘ LS
Ry A0AN A e e el dadall sda Jd saaad g aalg dallas juale Loy @ cDAAA ddua
. %400 Jsiall saall ¢ (Aueliall Ll GlKal Hasiud 51) say dahall Jie) i) Jiss
layalic 3aad 2 um ¢ (AT I A8 (e by Aadall o388 Aalleall jalic sae : daadl) dGial)
Culidl 2]l paasl (AIC ) Jhey blia¥) Jalas Ao alaieV) g ¢ paiual) Gndly sl 3ayha oo
Jleel 5eli€ ¢ ) Jlael 5l yalic 3 gy (AgY) dadall Laa Ak 2 2ac Ln Lindgad (3 s ¢
gl 5Ly saladly dads U 8 5l enlie Les Al A5kl ¢ halaal 5)) Jlacl 80U ¢ daSoal)
Aaill Crcae Jalaa€ 2l Zaslyall 85US a8y sa9 aalill juiiall Jidi 2 ciladall ddida
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Neuro Intelligence Alyuda gl Slashsa Je dldeVl Jaldl dae i Jaad)
.Design da s Wiioun [ 1-9 — 3 ] as.o ¢ a8, g2

§)\:\Mn M\ :X:ULQM :6 ds.&
capil) Loajslsdg Juiail) Jlga ¢ Aewalil) s pal

dph 4 Gl 4sal) dadall 4 juan A function logistic dowasll) Al Ao slae¥) o

CGls Al
Al Al cu S Ao ) o il (£) Al Jsaa
Parameter Value
ID 5
Architecture [3-9-1]
# of weights 9
Fitness 3.57E-07
Test Exrror 173612225
Akaike s criterion 599.,7096506
R — squared 0.22559
Correlation 0.606487
Train Error 1817593.625
Stop Reason All iterations done

lalll Aas) - sdmail
Neuro Intelligence Alyudagslix <lasds o eyl
Training 4Suil) cudi @ daliad) dls jal)
ooSie IS8 Ge¥) ax canpll DA (e Wahaead o3 Al il bl iy AN s o
Jyemnll e W U i) (ra Aadlsie 438 o Jsean) (o AN (K dapysill lglaall fpaialy
Slallaall Slang 2oy 4G LS5 e il o) Cgig ¢ cDlal JS dglhal) cilajaall e
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1l Wt Joay Lovie oyl (e gl g alaill Jaaay ofysdl) 8liaad) Z805Y) osdlly coleadall sae
Lilas) Jsiall (gganad) )
oLl 22U 031y es91:(06) 3y S g LY Rl L) Ll 2(05) o3y Jeey

(Network Statistics) &2l oy e

B RN G D6 MU RUD GEN DT IR0 I 3 1 8 » 3 1 3 ¢ & 1

by ol e ol el by oz e sl

Neurolntelligence Alyuda Neurolntelligence Alyuda

A<l cwyal Algorithm Quick ayall HLia) dua) )lea 17 J<&

Al e alaeV) &8 Cus ASA) LS5 xe ulii gﬂ\ alaill daa)sled 2aad oy Al jall o3a <
pladicd g cclayiall dada 8 XSy dadll @ladall (8 uiss Al logistic function sl
Al cupal Quick  Algorithm: audl HLaasy) 4 lsa

ASual) )y Adee o Al Allaal) 05 Jgaa

Training Validation
Absolute error:| 2648291,644944 2421677,853389
Network error: 0,044654 0
Error improvement: 3,70E-07
Iteration: 501
Training speed, iter/sec: 2504,999963
Architecture: [2-2-1]
Training algorithm: Quick Propagation
Training stop reason: All iterations done

Neuro Intelligence Alyuda gl cilajia Ao sldeYh dald) dac): jaadl)
W) Jaussio dad B ) deasill g 45l adad o) (e 885l chall (e 23a) 3N Qs
b3 5 (53 S silly eyl salel Gk e Vg 0.044654 gl sl (MAE ) sladl)
538 o jiay ASedl) 3 aleil Adee Aha Ja) G ¢ Aell Chrme BLAS GIa0 daaball 56lS 2
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