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Abstract:

This study aims to propose an analytical tax audit framework that enhances the
effectiveness of tax audits for companies by integrating Artificial Intelligence (Al)
techniques with analytical tax auditing methods, leveraging the strengths of both
approaches. Al technologies—particularly Data Mining—play a vital role in
collecting data from internal and external sources, analyzing it, and transforming it
into actionable information. This information feeds into a specialized database that
processes and analyzes the data to extract financial indicators. Subsequently, Al
algorithms present and interpret the evaluation results visually to support decision-
makers.

To achieve this objective, the researcher conducted an Applied study involving a
sample of 180 Egyptian companies, both tax-compliant and non-compliant. The study
utilized financial analysis techniques and key financial ratios (red flags) in
conjunction with Al tools by developing an intelligent tax audit system. This system
relies on Al-based inputs and compares its results with actual audit reports.

The findings revealed a significant positive impact of integrating Al techniques
with analytical tax auditing methods on the overall effectiveness of tax audits,
particularly in enhancing accuracy and reducing audit risks.
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Input

Features: (TLITA), (TLATL+SE)). {CA R} . (E), (LTDNTA), (@ R) , (CU R} (QITA). (EBIT M}, (ROE), (ROA), (GP M), (NP M),
(GP.LITA) (ARITA), (TIE), (CRIOAJNI), (MSITA), (NFLL {CATA), (AR), ([Inv+ARJTA), (QATA) (GPL), (Inv/TA), (TLISE),
(FATA), (TL). (TPE\TR), (TA), (TAISE), Year, (RE/TA) (tofal: 33 features)

Meta attributes: Name

Target: TabaT

Ranks

# Info.gain ReliefF
1 @icar) 0.850 0,102
2 [0 (TU(TL+SE)) 0814 0.268
3 [@I(TLTA) 0.814  0.282
4 @E 000 0.7
5 [ (TasE) 0.593 0048
6 [ LTDTA) 0557 0190
7 [ ROA) 0500  0.081
8 [ EBTM 0461 0.053
3 [ ROE) 0460 0.0
10 [0 (GPLTA) 0438 000
1 [@(TUSE) 0437 0.050
12 [@ cuTa) 0418 0050
13 @er) 0408 0025
14 [@ICUR) 0380  0.054
15 [ (TE) 0381 -0.003
16 [ (Inv+ARTTA) 0373 0118
17 [ (NSTA) 0358 0086
13 @ MPM) 0340 0.008
19 @ cPm 0324 0077
20 [0 (CFOATNI) 0288 0001
21 [@ (NPL) 0206 -0.003
22 @ (InwiTA) 0.197  0.109
23 [ cAaTA) 0131 0108
24 [@ (REMA) 0124 0049
25 [@IGPL) 0400 0003
26 [ (ARTA) 0100 0030
27 [ (oATA) 0068 0024
28 [@(AR) 0058 -0007
29 [ (FATA) 0043 0070
30 [@(TPETR) ooe 0025
31 @ 0008 -0.007
32 @A) 0005 -0017
33 [ veer oom 0118
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o) CaiSt Jlady 38y v z3gal by b sl Aallaall U8 L dlsye 3 slgw oz jidall
sl
Crkal) alipall (e A Adudl) il jauds -
:(Train Sample) cuail) die il juudli o
A anh 5 My . adaliiall aadll aladiul AV Al zila elal dalas (A) JSa ey
Gl A aladinls SVM ) aeall alas (NB Cigiais ¢ MLPAguasl) 4S8 7 3l
peal Gy e ol s 8 zilad) o) mball el Orangegelin b bl
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=Xy

Test and Score - Orange = (=] x
© Cross validation Evaluation results for target (None, show average over classes) b

Number of folds: 10~ Model AUC CA F1  Prec Recall MCC ~

@ stratified Neural Network  0.993 0.993 0.993 0993 0.993 0.985
e alidation by feature Naive Bayes

SsvM 1.000 1.000 1.000 1.000 1.000 1.000
in da
t dats

Compare models by: Area under ROC curve () Negligible diff.:

Neural Network Naive Bayes SVM
Neural Network 0.254 0254
T4
SVM 0.746 0.500
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sl @& 3 (Neural Network) Gawasll A<l o &l z3gaill of Joanll il
Recall, Precision, FI, CA, AUCaull cilyite aaes Glay dus s Ule
UGN aan G (e oS z3gaill o g Lae V.o e v Al Al ) MCC,
(error = Ak Uad Gos gy <yl Lo sanly Alls oLy Aals 38y LodY) die b
el aUail) e ey Lo ¢S gl 3l 8z 3sall e s ollh 540.068)
Chdgal 13 dle 8y oyl el (i€ e b i zisa sl b

alladd) dllal

Show probabilities for Classes in data ~ @ Show classification errors Restore Original Order
Neural Network  error Label Name X24 X6 X19 X33 X10 X26
21 LUV LU~ yes  uuuuY yes Z2) U.3/71034 0.309885 V418406 U.508/82 0.3815 027703
22 100:0.00 ~no 0000 |ing sl aill e Glewi 0.189958 0.74437 0.74437 0.525461 0.0537849 0.65486
23 000:100 ~yes 0.000 |iyes y11 0.271049 0.0925684 0.0925684 0558773 00855515 0117679
24 100:0.00 ~no 0000 |ine (55) 0.206441 0.69455 0.69455 0.525194 0.046914 0.616483
25 1.00:0.00 =no  0.000 |ng ool gaza 0175158 0.764514 0.764514 0.526127 0.0568364 0.590627
26 007:093 —yes 0068 |yes 17 0.245844 0.377493 0377493 0 00177952 0386128
27 000:1.00 —yes 0.000 |lyes z5 054187 0492087 0492087 0559048 00261533 0.446613
28 1.00:0.00 ~no_ 0.000 |ng A dslal &yl 0.119105 0.776841 0.776841 0.545799 0.0587904 0.100974
29 100:000 ~no 0001 (g sl e 3lowi 0191408 0.757888 0.727361 0.53411 00513363 0.581446
30 0.00:1.00 ~yes 0000 |yes z 0.330929 0633258 0633258 0.559196 0.736044 0409124
31 1.00:0.00 ~no  0.000 |ng By i 0.0725041 0.993014 0.993014 0.540028 0.10928 0.656822
32 1.00:0.00 —no 0.000 no Vgslo 0.161903 0.741316 0.741316 0.516007 0.0533369 0.586766
33 1.00:000~no 0002 (o il 1Sl 0187264 0.683644 0.683644 0526205 0.0455253 0603393
B show perfomance scores Target class: (Average over classes) 9
Model AUC CA F1  Prec Recall MCC e
Neural Network 1.000 1.000 1.000 1.000 1.000 1.000

=2 B | AE 3333313
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< Predictions out of sample - Orange = O X
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Show probabilities for  Classes in data ~ @ show classification errors IRestore Original Orde!
Neural Network  error TabeT Name Selected (B) (L-TD/TA)
100:0.00 ~no  0.000 |fno i i 110.524103 110.572536
0.00:100 —yes 0000 lyes o 59421 10317293
1.00:0.00 — no  0.000 ino o 21238 664517
1.00:0.00 -+ no 0.000 no o 16911 209725
0.00:1.00 — yes 0.000 iyes o 58757 0768355
1.00:0.00 = no  0.000 no o 29095 858111
1.00:0.00 - no  0.000 ino o 26437 741581
0.00:1.00 — yes 0.000 lyes o 60531 285867
1.00:0.00 - no  0.000 ino o 26124 955461
10 0.00:1.00 —yes 0001 | fyes o 20887 502453
11 1.00:0.00 = no 0.000 ino iNo 996999
12 1.00:0.00 ~no  0.000 |ino lio2l9all g9als  {iNo 26125 10977956
B show perfomance scores Target class: (Average over classes) ¥
Model AUC CA F1  Prec Recall MCC Y
Neural Network 1.000 1.000 1.000 1.000 1.000 1.000
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