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2 . Grey Wolf Optimization Algorithm

3 . Sine Cosine Optimization Algorithm
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1 . Deterrence Theory
2 . Attribution Theory
3 . Expectancy Theory
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% %

% Sine Cosine Algorithm (SCA) source code %
% %
%---Inputs

% feat : feature vector ( Instances x Features )
% label :label vector ( Instances x 1)

%N : Number of solutions

% max_lter: Maximum number of iterations

% alpha : Constant

%---Output
% sFeat : Selected features (instances x features)
% Sf  : Selected feature index

% Nf  : Number of selected features

% curve : Convergence curve

[
()

1 . Exploration
2 . Exploitation
3 .https://www.mathworks.com/matlabcentral/fileexchange/8067 1 -sine-cosine-algorithm-for-feature-selection
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% %

% Binary Grey Wolf Optimization (BGWO) demo version %
% %

%---Input

% feat : feature vector (instances x features)
% label :label vector (instances x 1)
% N : Number of wolves

% max_lIter: Maximum number of iterations

%---Output:

% sFeat : Selected features (instances x features)
% Sf  : Selected feature index
% Nf : Number of selected features

% curve : Convergence curve

0
(4

1.https://www.mathworks.com/matlabcentral/fileexchange/71484-binary-grey-wolf-optimization-for-feature-se-
lection


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

1OV - b iutlo gl s> 9 (liso wsbaisl slaodlgo g 5uSL L B98> (380 Ltdlo 1S ey

15l s S

6 daw VL b e A (S SIS 5 uginnS ugivw Slodisty SlaeisSl 5l ool L
3 S g 5 (sobaidl GMS sla o a5 daus oo 08l ¥ 9 ¥ oo 2ol yolwl 5 .08 ClBes] (6,38
bzt s 255 e Gl Sl S i SIooks ol 555 s IS 2,550 93
Olsis & 51 S s )3 o (oo b bayo sloailye 5 0350 Sy posians ot
Slosds Sl paelylS sl g

VP (g (6 3lwding ok yoN T b gi & pSeianl (S S529 -(F) Jgua

Sh15 Sh14 Sm25 Sm24 Sm20 Sm19  Sml3 Sm9 Al
SleMbl 5l ool SleMbl sl oslinl Sy o
e e Sy IS plsl  dgu Cud g Cana ) Sy Cums  Olgie
Vo abolo pusys aloloy yigyd oligpdy . st S .
w9 ' = Brae e
P pop-3 P Sl Sl

gieo slaaidly (auie

S5 55 0,550 bauwrgs o Sian! (SS9 - (F) Joi

sh17 shl6 sh14 shll sh4 sm25 sm24 sm9 aulis
S | ‘|o.)l.d'.'.,.,:|
7 ’ sl )
s Olapls syl C D wilabagse Swpoiy
o 05)S sl AllSSplel Slgecuns  Clgie
SWl sleles) bl g8 R slasl s Glaosgya g5
slles) (bl Vsl ST Sy gl O -
. . [l
(u..olJ)J.)L.wl R Et]

g (laadl txuie

e jl il lgl o e Slallas )3 Sl )8 o gy 3 03litsl 3)90 Sl og) 952 a2 95y
Nesl) paosi C)3 2 (itne Sy )bl Jo p5)l8 2 Crpgpo 2 ST 3 0 (o gian ogn o (St
(Mousavi et al. , 2019; Didimo et al. , 2018; Namazi and Sadeghzadeh Maharloi, 2018

Uygpo ,US 45 (Rahimi Kia et al. , 2015; Bagharpour et al. , 2012) couno ouac &8 4
O 4aldl 3 ¢ satan uac dS g preual CE e i 0,5 duslio ogas ;0 dllie Jlgw 4 fuwly
g g0 03l S Jue sl 13 a9 (yge3) 53 w9l 9


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

H‘:OPULu"Ju‘Uc(Ioﬁ L..Ldm)_m Sasd g 0Ly 6 jlauds/ Lo swoluindg fu 10A

S 2 {GWO) (S s S5 (SCA) (ogisaS ogiur (Sig Ll w28 93 oS5 L
St o35 Al 5 S 3 (NN) gt s 55 (DT) i 53 ot
oo B 3 gl Cigol gl Sag ol 3 (¥) Jgar o ke g et oS 555 oy Lieled 2
5 Ui9el dSgemme 93 A 1Y+ & LAY S 4 Waodls oolod Tl iy ol b orgis o0 40 UL J)\3
Sy OV (soled (Sl )3 (s ey yolaie 4 ol )3 30 o s (B2 Sy 4y s o]
8> gy Slp Jo Ml oo Cad 41 510)5) ool £33 0] degazzo (8 g Cusl 01 02y S 4,
eiio A 3l ool b s jtolo] oyl Wgis o dmole RMSE s MAE (glay)lno codal Cd 4y pyoni €54
S ol 35555 515 5y g i St sl s
LSS aye Yo o yiulej] cunl 0y munnds iologl 5 (9390 Comad 93 4y 33lal Cyguo s o] dcgamo
ol 0y diogd ¥ Jod 50 ol 1 SSleo g0

65518 (sl 91 31 ool Cuwd 4y gulis - (8) Jo>

RMSE Lo MAE lixo Lo S5g
YYO . ARTARE All Data+DT
SYYY L YD .- All Data+NN
<VFe . A SCA+DT
AT ceay L GWO+DT
“\VYY .. “yeq. SCA+NN
“YYA .- VY. GWO+NN

Uikgh sbadidl 1xie

oS slas Jlade Sl RMSE gMAE (gla)lxo (58,3 )15 15 boutel Cwd 4o golis b)) & goso 4
(g olya & (pagin poghaw Siltingg wi)g 0 (L VF e g/ VY i ) yigg ot 381
Slaadl oy oyl 3l ol 03,5 zlySeinl |y sy (SS9 5 3yl (5568 (slas. Jlade pusuas S > 0058
Foe (i Skl (ogas)d (lSe § (gS)S g UylSen g geatid sla gl gl oS A0l (3o
Didimo etal. , 2018;) 0l oo Sgiuan cmas a5 3)S0g) b dunlie 1 prowai C0 bawgs Sl I3
(Kerkus et al., 2007

1 .Train Set
2. Test Set
3. Regression Decision Tree


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

109 b oo gl s> 9 liso wsbaibl slaadlgo s 5uSL L LB9E> (380 Lo 1S ey

(S5 42 9 Sy
oS 5 435l3y; £ 9090 (w4 63kl oS0 ) Vyana o Lo 13 L by 53 005 plordl (sl gy
5o llie ) 3 iy el A1, (sl MY 5l o0lial b Lo )3 susypr s sibosy
(52,553 bl Ao 50l JS ool s > g ol oo WA & iy Sl
Lo gl Capms 3 03lsl ¢ VYANV-ATAA Lo el 3 55505 by ¢ i lalllas b duglie 5 ol
(5l Je 5 138 o8 I el ol 2,50 ) 9 8 Jio ) ooy My s syl 5 o
i 51 (65 00y dials eyl (Sllle )8 byl )3 (6 priin 83 (o guan (omas dSuls g paenl S5
Lol 53 35 Sl Gloplus 9 Gbdge solaidl KIS grdaw (glayiie IS 53 9 48)5 1,3 425 390
05 5 )3 b ool Cud 4y lis oyl Egere ) ol oas S iy UL ) IS Lelgs
s (/o VE+ g/« VY i) yiag doess 351 g 208 cllas e K3l RMSE s MAE (6l line
Sl Shg 9 21> gyieS (gllas Ao mreuds €83 018 (o sten oo &) (aginnsS (g (Gloding
5 O)San g goud (sl gl gl oaiiS b (393 (sladidl gyl 3 sl 03,8 el 1) (e
S 35S0y b gl )3 prenci 8 bawgs Sl 13 g i CeblB o gas > Ol Se 5 ogS S
Ui slaaidl 9 xbs (Didimo et al. , 2018; Kerkus et al. , 2007) Lol o  Souno mas

ol Coy B s 93 31 (slduolio bld 4y ol

s Sl S ol JaS 5 gl T 55501yl iy g st 5 ol Sl -y
eyt ool (sl 48] 4 25 L Ol oo Lo 1o ) slagS o 3 5 e 158 o
Canwl icamlio s0lo s cpo s

Ui 1y (i Cumals 0ol Cauwd 4y (slay a5 Lis g adlgo ol ,a5 5l oel Cawns 43 oSl oyl 1pgd
S G095 (oo &S Sl 00 dugllie ()5 9 (J31> sla gy 5l (S0 b g0 (ol a3
Cl 03905 slan g plolis a2 L g adlge (03105 ool glay sl g lnadlie ST 51 Lols gl
ol y2lo gy (8l (59 alai &S

Ll pshaio s (uplus alsls g Sl jloolinad L oS Cusl Cole) cwpluc jl (o (SUo (ol
s s ol SLLe Jsaiio 1ol s g 515, o) o b e o 5 lsB b bne Lo AL
2 Sy ¥ S allae) oginn’ oginw (ilodist Glae ol (2l el (la Sig Julos 5>
A 350 o o el o S g e L I Ao syl 5 e s e
ap.p .3V dlolo SleMbl 5l oalaiwl ¢ ossy Sduw) gy ( 598 @IS plodl (alls dgu s


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

H‘:OPULu"Ju‘Uc(Ioﬁ L..Ldm)_m Sasd g 0Ly 6 jlauds/ Lo swoluindg fu 160

lsa e gl sy 5 el s Jadlygins ol 2 15 ol a8 el g e
el a5l oy oo § U Sips ol sitans eleWle 05l Y14 03l £ 50 ] dab eyl (F1) 4 (Y2)
b oo gbdge (2Blg SUe (s St Ol L5 o

O U g gt 3 Sl Sl 3 Sl ;980 5 o2 iucam g &S s ) gl ol
Obdge 3l elas] (2503 puiite ol (LIS (il e g (SULo pllas e (2al381 5 (boge (SULo )3 2alS
yob gl g bl o (Boi> g (i polil ol Sllle (lage aSil & Jlas il 1353 WL
o Caggona by Sl siingiy 13 3900 o ol ol <ol Syae Boi ol sla Sig o
15 A0 3l ol a8 s bl Jlie ol 5 lbogyS (sl diges )Mol dnoly gy
@ > g b (s Wbl oo 990 cawe (Jlo Silae g bl b g 5lEs l 4 ilSe e legllle
Wl 3 byl RNBdb dnogs 55 S .95 olisl o (i 9 (Boi> ol iy (loj w0 50
g pa3V g s don sl pas s il gyt 58 4 Sl oo 50 (ol 9 gel] ey oo
& Ol o cymizmads Wilodits  plulid I8 (sl piie (ilgie 4 diges oyl 534S WS geil |y golazl (HMS
Obd5e (35 Ol o o3 Sl (53003 9 Sy sl Sl gy sl oLl b SUle (48 Ul yem £ 9290
1l (etized) iliso (LSS5 3] s 5 (Sizg Aol Ciliske (clbCSwiS5 ()5S0 b 158 Lo
9 gl gl 4 Ulgicon Ll (pl )3 9 3900 o3kl (o GladSuls g 4 i gy qoaend C5)
(Satuetal. , 2021) 5,5 axzly0 Ol )Sas

B9 o oalad o Slopgo )b 31 33 b Lo 93 3:Slia b Loy Lo slaosigyy 250l 4 a5
B2 oyid 3 O salad Slle e MLl VYA 3 Slas (claosigy sdos Loy Buios oyl plosl Gloj 13 5
o i jslate b Jls lsis 4 VFRA L 5 03655 s 1Sl VYA Lo 5 ey 4 6 0190 Ly (1Sl
(o Sy 3 oo il 331 23500 )l g 9y 0 )l 2 34855 () (S lgion aloy ) s
Sacudgizes oyl pizman g ploxl Jgol L Sllle Jgog U plox idg) (gl olad a8 Sllle (slmogyy
D9 Byl i iy plordl )3 g Ll


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

191

b Mo (s s> (350 530Sl (slaboilgo gy 3uSL L LB9E> (L350 Lo IS ey

10.

11.

. Agrawal, P. , Hattan F. A. , Talari Ga. , and Ali W. M. ,(2021). Metaheuristic

Algorithms on Feature Selection: A Survey of one Decade of Research (2009-
2019). “ IEEE Access 9 (2021): 26766-26791.

Al-Tashi, Q. , Helmi Md Rais, S. J. Abdulkadir, Seyedali Mirjalili, and Hitham
Alhussian. (2020). A Review of Grey Wolf Optimizer-based Feature Selection
Methods for Classification. Evolutionary Machine Learning Techniques (2020):
273-286.

. Appah, E. and Oyadonghan, J., K. (2011). The Chalenges of Tax Mobilization and

Management in the Nigerian Economy, Journal of Business Administration and
Management, Vol. 6, No. 2.

Beluri, Amin, Moradi, Mohammad, Yazdani, Hamidreza. (2021). Designing a
Tax Evasion Model based on Income Tax: a Foundational Data Theory Approach,
Government Accounting, 7(1), pp. 9-30. doi: 10. 30473/gaa. 2021. 56473. 1435.
(Persaian).

Chaman, T. , Mohajeri, P. , and Arab Mazar Yazdi, A. (2019). Investigating the
Impact of Financial Development on Tax Evasion in Iran. Journal of Economics,
19(72), 139-105. (Persian).

Chen, H. , Yang, D., Zhang, X. , and Zhou, N. (2020). The Moderating Role of
Internal Control in Tax Avoidance: Evidence from a COSO-Based Internal Control
Index in China. The Journal of the American Taxation Association, 42(1), 23-55.
Desai , M. and Dharmapala, S. (2009). Corporate Tax Avoidance and Firm Value.
The Review of Economics and Statices,(3) 91 , 537-546.

Didimo, W., Grilli, L., Liotta, G. , Menconi, L. , Montecchiani, F. , and Pagliuca,
D. (2020). Combining Network Visualization and Data Mining for Tax Risk
Assessment. IEEE Access, 8, 16073-16086.

Direct Taxes Law of the Islamic Republic of Iran approved in 2014.

Djajanti, A. (2020). Developing the Voluntary Taxpayer Compliance: the Scale of
the Tax Authority’s Power, Trust and the Fairness of the Tax System, Indonesian
Journal of Business and Entrepreneurship, Vol. 6, No. 1.

Drogalas, G. Anagnostopoulou, E. Pazarskis, M. Petkopoulos D. (2018). Tax
Ethics and Tax Evasion, Evidence from Greece. Journal Theoretical Economics
Letters, 8, 1018-1027.


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

H‘:OPULu"Ju‘Uc(Ioﬁ L..Ldm)_m Sasd g 0Ly 6 jlauds/ Lo swoluindg fu 15P

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gholizadeh, R. M. , Aghaei, M. , and Alemi, A. H. (2019). Analysis of tax evasion
in Iran using the Multiple IndexMultiple Causes (MIMIC) method. Journal of
Parliament and Strategy, 26(97), 191-126 ). Persian(.

Giovanni, D. De, Lamantia, F. and Pezzino, M. (2019). A Behavioral Model
of Evolutionary Dynamics and Optimal Regulation of Tax Evasion, Structural
Change and Economic Dynamics, 50. 79—89.

Hafez, A. Ibrahem, H. M. Zawbaa, E. E. , and Aboul Ella Hassanien. (2016).
Sine cosine optimization algorithm for feature selection. In 2016 international
symposium on innovations in intelligent systems and applications (INISTA), pp.
1-5. IEEE, 2016.

. Hashemi M, Etemadi H, Rezazadeh J. (2022). Modeling Tax Evasion in Value

Added Tax, A Game Theory Approach. J Tax Res 2022; 30 (55), 7-51. (Persian).
Islam, A. , UrRashid, Md. H. ZabidHossain, S. , and Hashmi, R. (2020). Public
policies and tax evasion: Evidence from SAARC countries. Heliyon, 6(11), 128-139.
Kenno,B. G. (2020). Factors Affecting Perception of Taxpayers towards the
Seriousness of Tax Evasion in Bale Robe Town Adminidtration, Oromia, Ethiopia.
International Journal of Finance and Accounting , (2),21-30.

Lari. Dashtbayaz, M. , (2015). Data Search and Discovery Process for Financial
Statement Fraud, Research Journal of Finance and Accounting, Vol. 6, No. 3.
Law of the Sixth Plan of Economic, Social and Cultural Development of the
Islamic Republic of Iran , (2016).

Liu, B., Xu, G., Xu, Q. , and Zhang, N. (2012). Outlier Detection Data Mining of
Tax based on Cluster. Physics Procedia, 33, 1689-1694.

Malekzadeh,Ali, (2022). The 9th Annual Resistance Economy Conference.

Nasl Mosavi,Seyed Hossein ,Hosseini Shirvani ,Mir Saeid , Nazarpour,Mahmoud,
(2020). A Model for Tax Evasion Forcasting based on ID3 Algorithm and Bayesian
Network. J Tax Res 2020; 28 (45): 59-87. (Persian).

Pistone P. , Roeleveld J. , Hattingh J. , Nogueira J. F. P. , and West C. (2019).
Fundamentals of Taxation. IBFD, Amsterdam, Netherlands, pp. 120-251.
Porfard, S. , Ghalibaf Assal, H,. (2019). Effects of Tax Evasion and Corruption on
the Level and Fluctuation of Private Investment and Public Spending as Factors of
Economic Growth, Development and Capital, 5(1), pp. 1-22. doi: 10. 22103/jdc.
2020. 13521. 1066. (Persaian).


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

19

b Mo (s s> (350 530Sl (slaboilgo gy 3uSL L LB9E> (L350 Lo IS ey

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Rahimikia E, Mohamadi S, Ghazanfari M. (2015). Tax Evasion Detection by
Using Combinatory Intelligent System. Journal of Tax Research; 23 (26): 136-
164. (Persian).

Rashid, M. H. U. (2020). Taxpayer’s Attitude towards Tax Evasion in a Developing
Country: do the Demographic Characteristics Matter? International Journal of
Applied Behavioral Economics, 9(1), 1-19.

Ruan, J. , Yan, Z. , Dong, B. , Zheng, Q. , and Qian, B. (2019). Identifying
Suspicious Groups of Affiliated-transaction-based Tax Evasion in Big Data.
Information Sciences, 477, 508-532.

Sadjiarto, A. , Susanto, A. N. , Yuniar E. , and Hartanto, M. G. (2019). Factors
Affecting Perception of Tax Evasion among Chindos. Advances in Economics,
Business and Management Research, 144(3), 487-493.

Samadi,A. H. and Tabandeh,R. (2013). Tax Evasion in Iran (Study of Causes
and Effects and Estimation of its Amount), Tax Research Journal,19,78-106 (In
Persian).

Sameti, M. ; Izadi, A. , and Fathi, S. (2021). Determining the Effective Factors on
Tax Evasion using Meta-analysis Method. Quarterly Journal of Stable Economics
and Sustainable Development, 2(2), 5-33. (Persian).

Santana,R., Tanno, A.and Misra, F. (2019). The Effect of Justice and Understanding
of Taxation on the Perception of the Personal Tax Obligation about Tax Evasion.
International Journal of Innovative Science and Research Technology, Vol.4,No. 12.
Satu, M. S., Abedin, M. Z. , Khanom, S. , Ouenniche, J. , and Kaiser, M. S. (2021).
Application of Feature Engineering with Classification Techniques to Enhance
Corporate Tax Default Detection Performance. In Proceedings of International
Conference on Trends in Computational and Cognitive Engineering, pp. 53-63.
Sanaeepour H. , (2020). Identifying and Prioritizing the Factors Influencing Tax
Evasion in Small & Medium Enterprises (SMEs) from the Perspective of Iranian
National Tax Administration Staff: A Mixed Method Study. Journal of Tax
Research, 2020; 28 (47): 7-30. (Persian).

Seyed Nourani, M. R. (2009). Tax Evasion and Economic Growth in Iran.
Parliamentary Research Center, 5(2), 27- 15. (Persian).

Vanhoeyveld J. , David M. , Bruno Peeters. (2020). Value-added Tax Fraud
Detection with Scalable Anomaly Detection Techniques. Applied Soft Computing


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html

[ Downloaded from taxjournal.ir on 2026-01-30 ]

[ DOI: 10.61186/taxjournal.32.58.6 ]

H‘:OPULu"Ju‘Uc(Ioﬁ L..Ldm)_m Sasd g 0Ly 6 jlauds/ Lo swoluindg fu 151

36.

37.

38.

Volume 86, January 2020.

Wu,R.,S.,0u,C.,S.,Lin,H., Y., Chang, S.,I.,and Yen, D., C. (2012). Using
Data Mining Technique to Enhance Tax Evasion Detection Performance. Expert
Systems with Applications, Vol. 39, No. 10.

Yarahmadi, H. , Taherinia, M. , Gyuki, E. , Talebnia, Q,. (2022). Presenting a
Model to Reduce the Gap between Declared Taxable Income and Diagnostic
Taxable Income, Accounting Knowledge and Management Audit, 11(44), pp.
411-430. (Persaian).

Zanganeh, M. , Ashouri Sheikhi, E. , and Abdollahi, A. (2018). Studying and
Identifying the Effective Factors on Tax Evasion by Fuzzy DEMATEL Method.
Journal of Optimization in Industrial Engineering, 11(2), 149-154. (Persian).


http://dx.doi.org/10.61186/taxjournal.32.58.6
http://taxjournal.ir/article-1-2312-fa.html
http://www.tcpdf.org

