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ABSTRACT

Today, knowledge is considered as a valuable and strategic resource and an asset
for evaluation and prediction. It leads to providing solutions in the field of detecting
frauds in the financial statements of companies, which increases accuracy and
reduces ineffective labor to investigate and detect fraudulent companies. By using
resolutions such as the full-time proposed solution, it is possible to identify and
investigate the companies accused of fraud. This does not require human labor, but
the system itself can smartly identify and inform. In the past, various solutions for
detecting fraud were presented, each of which had problems. Therefore, the present
research presents a method to detect fraud in the financial statements of companies
with the help of artificial intelligence methods including machine learning
algorithms. For this purpose, at first, after data preprocessing and data transfer,
features (independent variables? were selected using the combined algorithms of the
Ruff set and hierarchical analysis, and by training, calculating and testing the
weights of these features through the algorithm Machine learning models of these
algorithms were presented to predict the fraud of financial statements. Finally, the
prediction accuracy of the proposed method was checked with some of the previous
methods. The results demonstrated that the proposed method performs better than
the traditional ways.
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confusionMatrix:
[0,0]=18[0,1]=11
[1,0]=27[1,1]=124

Correct Prediction Percent =
78.8888888888889%
InCorrect Prediction Percent =

21.1111111111111%

MeanAbsoluteError(MAE) =
0.215093567412967

MeanSquaredError(MSE) =
0.450450314025597

RelativeAbsoluteError(REA) =
57.1003786873271

Correct Prediction Number = 142

InCorrect Prediction Number = 38

TP: 124

FP: 11

FN: 27

TN: 18

(1) Wl ¢y w4 it 1981 & g2 0 (9 5 1V E ICS

confusionMatrix:

[0,0]=18[0,1]=9

[1,0]=27[1,1]=126

Correct Prediction Percent = 80%

InCorrect Prediction Percent = 20%

MeanAbsoluteError(MAE) =
0.251683833684513

MeanSquaredError(MSE) =
0.390570453145535

RelativeAbsoluteError(REA)
66.813909805457

Correct Prediction Number = 144
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InCorrect Prediction Number = 36
TP: 126

FP: 9

FN: 27

TN: 18

Solgiy 9 p gl 4 bg o (29 5 110 Sh

1D3

confusionMatrix:

[0,0]1=7[0,1]=7

[1,0]=38[1,1]=128

Correct Prediction Percent = 75%

InCorrect Prediction Percent = 25%

MeanAbsoluteError(MAE)
0.343346480854847

MeanSquaredError(MSE)
0.430065588743028

RelativeAbsoluteError(REA)
91.147375133409

Correct Prediction Number = 135

InCorrect Prediction Number = 45

TP: 128

FP: 7

FN: 38

TN: 7

ID3 (i3 5901 4 b g o (> 9 5 1TSS

SVM
confusionMatrix:
[0,0]=2[0,1]=4
[1,0]=43[1,1]=131

Correct Prediction Percent
73.8888888888889%
InCorrect Prediction Percent

26.1111111111111%
MeanAbsoluteError(MAE)
0.261111111111111
MeanSquaredError(MSE)
0.510990323891863
RelativeAbsoluteError(REA)
69.3165467625899
Correct Prediction Number = 133
InCorrect Prediction Number = 47
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TP: 131
FP: 4
FN: 43
TN: 2

[10] 8o SVM i 3981 & Loy o 29 5 1Y K

LA ealgiin (.;i,,insc,w\ oalin LB = po5a ¢ L5 mls 4 g b

el oLz3l Ol e o 0SSl ol 7 Yo b g Cmno 33 2 5V (6yls 03 O

S Sl ot ol 0dd duslie ur:{)jiﬁxup@% RSP\ IANPNER
SO T CP A Wi PR PSEWPER|

b i Gl 9 B s o Ao )d Saws 1 Jgu

b st gl Ao s [COP - NP W uﬁ)}f\st
A\ A, @slgi ‘.:i);\sl

\ARRVA VAMY, i oS

\(YA Vo, ID3 42,8

\TARVA V¥ M, SVIM 25 S

Ao ys 4l gad gl Sl ol gy 5 caali ole T (sla s gos canlsl 3

Wl odalin BI5 VA IS 534S el Lo o 05051 (lresls Ol 53 e Sy

Correct Percent Per Algorithms

\:- Naive Baysian —m D3 o MyAlgorithm [ SVM
00—

80 |-

70 + B
60 +
50
40 + b

Correct Percent

30 + E
20 +
10

Algorithms
S50 9 ol w3991 Sl g 03T s3I Ule 1O Fuxe (S, A3 A SS
I3 2390 Sl 98!
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InCorrect Percent Per Algorithms
[=m Naive Baysian mm D3 o MyAlgorithm [ SVM
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25 1 - N
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g
B 15
E
o
E 10
5
0
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Algorithms
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2 LB ot sl € 30 4 ol 4 Ol e NS Sl sai 4 ar 7 L
5 ool oS ool @2 S 5 Sl 65555 5 i gmst 3550 Slap ) S
e 3 Shas 500U ol 525 el 5l BlE £ Bl iy G Sk 2
o F5 & 35 edalin Oly s Ve USKE s caslsl sl (golgiin S,
el oS s sla sy ool Sl esolgiieg sy 0> MSE) KL

MSE Per Algorithms

o MyAlgorithm [—— SVM
T - 1

[—=m Naive Baysian —=m D3
0.6 —

05 | ]
04 ]

03 | 9

MSE Percent

0.2

01 L 1

0.0 } t
0 1 2 3 4 5

Algorithms

=02 9390 4lio Sk 5981 558 9 (SSleriny 823991 Ol 38 MSE Hliae Ol e :¥ S5

sy s i, s s ©olginy B9y o by e Confusion Matrix aels! s
C,.w‘ ol oJ\J OL:»J ‘LS:.”B"J ui‘ ).5 s

Confusion Matrix of [IAEETOL

TP: 126 FP: 9 TP+FP: 135
FN: 27 TN: 18 FN+TN: 45
TP+FN: 153 FP+TN: 27

TP Rate(TPR):  0.824 FP Rate(FPR): 0333

Accuracy(ACC):  0.800

Sl w9 Confusion matrix _fgos ¥ s
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Confusion Matrix of [BE]

TP 128 FP: 7 TP +FP: 135
FN: 38 N 7 FN+TN: 45
TP+FN: 166 FP+TN: 14

TP Rate(TPR):  0.771 FP Rate(FPR): 0500

Accuracy(ACC):  0.750

ID3 95 Confusion matrix 9o :¥Y <o

Confusion Matrix of 5]

TP: 131 FP: 4 TR +FP: 135
FN- 43 N 2 FN+TN: 45
TP+FN- 174 FP+TN: 6

TP Rate(TPR):  0.753 FP Rale(FPR):  0.667

Accuracy(ACC):  0.739

[Vo] 4l SVM g, Confusion matrix 9o :¥Y <o

Confusion Matrix of [NENELEE men

TP: 124 FP: 11 TP-FP: 135
FN- 27 TN g FN+TN: 45
TP+FN: 151 FP+TN: 29

TP Rate(TPR):  0.821 FPRate(FPR):  0.379

Accuracy(ACC): 0.789

(V] Yo oy 3 9y Confusion matrix _fus :¥¢ <o

Jodm ol a1 el (6 5VL Cds (lyls (onlginy o) S 5 S edaline Oly o
FN 5 FP lyls 55 0T 58 55 5 ;Muﬂ,,fw 55 6 28w TN 3 TP i (l,ls
TN 5 TP (bl (25,8 & g n ol (o) 3590 Slapz s S s 51 (6 58
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