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Objective: Long-term and continuous economic growth requires the optimal
mobilization and allocation of resources at the national economy level, and
this is not possible without the help of financial markets, especially a broad
and efficient capital market. One of the important issues that is raised in capital
markets and should be considered by investors, whether individuals or legal
entities, is the selection of an optimal investment portfolio. Investors try to
choose companies that are among the top companies and have high ratings.
The aim of this research is to analyze the ownership structure in forming an
optimal stock portfolio.

Method: For this purpose, a stock portfolio was formed using the financial
information of 119 listed companies and the frog algorithm, and the ownership
structure in the risk-taking and risk-averse stock portfolios was compared.

Results: The results demonstrate that the frog Al algorithm has the ability to
form an optimal stock portfolio, and, in general, the ownership structure in the
portfolio of risk-taking and risk-averse investors does not differ significantly.

Conclusion: As expected, the optimal stock portfolio is different for the
range of risk-taking and risk-averse individuals, and individuals can form
different optimal stock portfolios depending on their investment spirit in terms
of risk-taking and expect the desired return, and the structure of government,
family, institutional, and management ownership in the portfolio of risk-
averse and risk-taking investors does not have information content.
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Introduction

Long-term and continuous economic growth requires the provision and optimal allocation of
resources at the level of the national economy, and this is not possible without the help of financial
markets, especially the extensive and efficient capital market. One of the important topics that is
discussed in the capital markets and should be taken into consideration by investors, whether
natural or legal persons, is the topic of choosing the optimal investment portfolio. Investors try to
choose companies that are not top and have high ratings. The informational approach to stock
portfolio optimization has always been an exciting task, as many factors have to be considered.
Therefore, many methods based on artificial intelligence algorithms have been developed in the
past decades to solve the portfolio optimization problem (Chun-Hao et al., 2020). A stock portfolio
is a type of investment that consists of several stocks. The goal of a stock portfolio is to minimize
investment risk and maximize investment returns. To build an optimal stock portfolio, one needs
a stock selection strategy and must choose the percentage of investment in each stock (\Vassiani
et al., 2020). To choose an optimal and efficient portfolio, investors choose companies that are
among the top companies in the stock market and have a higher rating (Keighbadi and Ahmadi,
2015). The problem of stock optimization is a fundamental financial problem, and the topic of
choosing the optimal stock portfolio has occupied the minds of experts in the investment field
since the past. One of the basic assumptions in finance is that due to scarcity of resources, all
economic options face some kind of trade-off. The basic issue that a rational investor faces when
making a decision is choosing between the amount of return he wants to get and the amount of
risk he accepts according to that return; Therefore, the basic step in the investment process is to
determine how to allocate their financial resources in the best way (Bechis et al., 2020). Hence,
everyone is looking for better economic situations to invest. Financial markets create attractive
opportunities to earn money and generate wealth. Today, investing in these markets is freed from
the constraints of cumbersome and time-consuming issues and provides favorable conditions for
profitability. Therefore, these markets have been able to attract many people and funds; but the
other side of the coin is the high risk of investing in these markets. Operating in these markets
requires accepting a risk that cannot be controlled without the necessary knowledge and skills.
Until now, various methods have been presented for evaluating financial assets and choosing a
portfolio. However, this area is still not without the need to provide more complete models,
because the current models are far from the real market conditions and this issue has caused the
use of these models by investors not to be accompanied by promising results (Jasmi et al., 2011).
In fact, portfolio composition shows how capital is allocated to financial assets. Portfolio
management is one of the basic issues in financial management. This issue is necessary for
economic progress, especially for developing countries with emerging markets like Iran.
Considering the importance of predicting the optimal stock portfolio in the financial markets on
the one hand, as well as the discussion of investors' views from the perspective of capital risk, this
research has analyzed the long-term memory and ownership structure. Therefore, according to the
mentioned contents, the purpose of this research can be defined as the analysis of the ownership
structure in the formation of the optimal stock portfolio.

Method

For this purpose, a stock portfolio has been formed from the financial information of 119 stock
companies using the frog algorithm, and the ownership structure of risk-taking and risk-averse
stock portfolios has been compared. The current research is a type of applied research in terms
of classification based on the goal. In the current research, the systematic elimination method
is used for the sample. The companies of the Tehran Stock Exchange will be selected as the
statistical population of the research and the statistical sample of the companies whose financial
year end is the end of March and which are among the manufacturing companies will be
selected. For this purpose, the following 5 criteria are considered and if a company meets all
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the criteria, it is selected as a research sample and the rest are removed. 1- Companies must be
admitted to the Tehran Stock Exchange before 2013 and be active in the stock exchange until
the end of 2021. 2- In terms of increasing the comparability of the company from 2013 to 2021
financial years, they have not changed their type of activity and their financial period is March
29. 3- In terms of the separate reporting structure that insurance companies, banks, and
financial institutions have from the sample are removed. 4- Their financial information should
be available from 2013 to 2021. 5- There should be no interruption in the company's activity.
Finally, the financial information of 119 companies was used using the above conditions.

Results
The results show that, in general, the ownership structure in the portfolio of risk-taking
investors Escape has no significant difference.

Conclusions

Therefore, it is expected that the optimal stock portfolio is different for the range of risk-taking
and risk-averse people, and according to the investment spirit, people can form the optimal
stock portfolio differently and expect the desired return.

Portfolio composition shows how capital is allocated to financial assets. Portfolio management
is one of the basic issues in financial management. This issue is necessary for economic progress,
especially for developing countries with emerging markets like Iran. Considering the importance
of predicting the optimal portfolio of stocks in the financial markets on the one hand, and also
the discussion of investors' views from the perspective of capital risk, this research uses the
financial information of 119 companies admitted to the Tehran Stock Exchange with two goals,
using MATLAB software and the Marquise model. The frog artificial intelligence algorithm was
used to form the stock portfolio, as well as Evioz software to analyze the significant difference
in the behavior of the ownership structure in each of the proposed stock portfolios with different
risk tolerance levels. Three types of investors have been studied in this research. A) Risk-taking
investor: In this case, the value of o is considered equal to 0.2, and the investor pays 80% attention
to yield and 20% to risk reduction. b) Balanced investor: the value of a is equal to 0.5 and the
investor pays equal attention to risk and return. c) Non-risky investment: the value of o in this
case is equal to 0.8 and the investor pays 20% to return and 80% to reduce risk. finally, in
response to the first and second questions of the research, it can be stated that the frog algorithm
can be used to form the optimal stock portfolio, and the stock portfolios of investors with different
risk levels are different from each other, as expected, the optimal stock portfolio for a range of
people Risk-taking and risk-averse are different, which can be said, according to the spirit of
investment, from the aspect of risk-taking, people can create an optimal stock portfolio and
expect the desired return, and also the ownership structure in the portfolio of risk-taking and risk-
averse shareholders is different. It is not meaningful. Contrary to expectations, it seemed that
different ownership structures were seen in the portfolio of investors so that risk-averse people
are likely to be more interested in non-family or government companies, which is expressed in
the analysis of these results, shareholders or information in the field They do not have the
majority ownership of the companies, as these disclosures are not made available in any way, or
due to the excitement of investing in Iran, an analysis of the ownership structure of the companies
is not carried out, although the investors' view of the companies is probably not long-term. As a
result, their ownership structure is not considered. Also, according to the results, it can be said
that the results of the present research are related to the researches of Chihua et al. (2016) and
Khajezadeh et al. (2023).

Author Contributions
All authors contributed equally to the conceptualization of the article and writing of the original
and subsequent drafts.



4/ Analysis of the ownership structure in the stock portfolio of risk-taking and risk-averse investors

Data Availability Statement
Not applicable.

Acknowledgements
The authors thank all participants in this study.

Ethical Considerations
The authors avoided data fabrication, falsification, plagiarism, and misconduct.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors.

Conflict of Interest
The authors declare no conflict of interest.



- 7 &”&‘
YPRO-YPp xbo /UL voavevA ALIC Al
T *

v

Homepage: https:/jdc.uk.ac.ir

ﬁ;&J}ﬁ%é&)ﬂfﬁhfu(L‘w‘sﬁﬁjbs;?g‘.ﬁ)‘:&u‘j:‘aﬁ

ol Lo 5 7 gl ojlog 7 gtpua iy iy (959 LBy plucs e

vaghfi@pnu.ac.ir zasbll, .o\l !« 505 95 plo oKl ¢ g yllus 09,5 ¢ Jofune o g5 .)
znoorbakhsh@tvu.ac.ir :aeblbly .ol sl )l yas «)loe g (o oKl ¢ g bl 04,5 .¥
etrib@gmail.com :4abbly . )l pl « 565 55 ply oKl ¢ gyl 05,5 ¥
simahelmi@yah00.com :asbl, .yl pl ¢l 45 e jloe 5 (o olKitils ¢ g jlslu 09,5 ¥

a.l_sgg- e Sl
SaS 9t pree o2l 9 sl o a8l s )3 aslio digy LanasS g e wiojl (eolatdl polie g Citestly AD) :Bin g dlie :dllie g8
9 Cusl 2ylan doloyws (glayfil 3 o8 age Colo ) (S o il SaT)lS g 03508 dilogus 3l 0gr Jlo (sla il
sl gy SIS hlopw S QB oy 0y F (Seis b i ol | psl IS4l jw dagdie Ml agy,b
Ol Ban il 0,08 2V 632043 3l 9 5y GBCS 1 o oS LS bl ) b b A o omw NSl pus VeV aedly )6
o plags A (59853, oSt 13 CaiSlle il Jloxs ¢ gy VYN s )Sisk )6

VEYNVYE s gu b

odd 50 LS5 4y pladl 42l g8 u oSl 5 oslical L LS, A e Sledl 5] jalite oy 245
plows (5955 S5 & p 598 wizsgS 5 9 9 €S0 WA Jlo ciledbl 1 pgliaie cpy 3409 VEE s 5 g b

ol 8555 Augllio 3)90 525 S epy S plopw S985 5 Cele LS ls 5 o

Jslo (oot g )0 ]y plas disty o S5 QU155 a2lyygh (ogumn (g whyeSl) a3 ot gl slaaidly 1S slaodly

D)5 (g gloline oglis 535 Sy 9 ypdpSanyy M Aslopus S 5 CoSUlo cploww (5945
b oLl g ol cglisie )5 Sy g oSy Sl Lo (gl plaw diae daws 3900 ] 45" yobolan 16 55 o R
s g sioles Soglitio plaes dizgs S S5 4 P Sl55 g0 (2l live S I SN Geps 429 4 225 e s s

9 5205 Sy S aleps plogw duws )3 (e 9 S TP pd CasTlo Yt g 8l 4zl 1) Jlains o33

s SN Sl gl i) JEL il

G11, M41.
205 Sy 9 g Snny IS aylo o plow 985 )3 CeSle Yl Lo Julod (V1 F) Lo ol g 0,k e has Sy (g (15095 fplacs o (38 23Lizs]
https://doi.org/10.22103/jdc.2024.22424.1434 AVA-AA (M)« ctlo s g dragi” dlxo

oleyS yal s o8l 1,
BY NC Ol g (889 ©



mailto:vaghfi@pnu.ac.ir
mailto:znoorbakhsh@tvu.ac.ir
mailto:etrib@gmail.com
mailto:simahelmi@yahoo.com
https://doi.org/10.22103/jdc.2024.22424.1434
https://uk.ac.ir/
https://orcid.org/0000-0003-3493-7603
https://orcid.org/0000-0003-2015-3154
https://orcid.org/0009-0007-5485-2195

PSSty 9 Sy 3 asLo s plows (555 50 CeShle LSl Juloi /Y -

40dde —\
G 3l e g JRe o i A3 5 5 Aas e ST 1y 55287 3Ll 3l age Jide e st 03 SOMS e g 05l
Sl oz oo Sl uyp 3 Shee 51 She Stda o slasil 5 5p5 o sle Olgr plad 53 b (slasljl
P S g 4 Ll g5 Ll o e 53 G e SIS Ol 5o 350 p 502 (51 o2 5 OIS OIS e
ol eblos goi Bl (I e o O Olgieas ) sy 8 SIS wlo o 5l (b 515 ol (sl ol Oliabo
& 5 b el Oltcabsl e 2087 Jlis 4 ODIE e o 56 plad ns 5 5b (pl ol 60l Bl S g
2 sl ) (585 (S 3lmtingy Sl Dol pde 2alST (lasll 51 (SS il oS e e (3Lt
1 e K 35513 g0 (a3 jly ioman 13 5 o SelS K ) e 3 ol Coa K (gl o o g
el a7y Sy 5wt 1 033k o7 dins o 5 OIS e o L g s (6585 5 (G5latigs dline 53 La ke
Pl o (S5l GB350 05 (VW (0,000 5 0K13) 515 on W S s Vsona Y slaesl 5 g sl
2 e S 3l ol caninll 25 €38 a5 (e Jalge AL 15 el 03 G Sl SIS S aen
(VY DS 5" sa ) ledliann 5 (6 585 2 (53w s Jom 513 38 (Slaans 13 2 5mn s slanss 5 S
) A ng‘fv*“"‘ 5 SLLLL a5 ana s Shal) 5o (ol aliea (i3up 55 g plgw dow (Sl ealie
A 5 S e 4 03 50 3 K5 00 53 1y Ssl 3 (Slas gty 5 Dl Jibe (3,87 ime ) 35 Je S )le oS
3358 53 (VY O 5 66 o) i 43 8 IS 0 plg o (5 ltingy 512 1S ()50 Ol sty 53,5 sl g
S5 OBy ol 4 plgs (65585 52 50 3l ol sl 0kl S5 plgn ki 1457 SN ale 25 plew
gts;;\‘sj,:l;wl&_@;J;Q(.LP%@gya:m¢,>~u‘51ﬁ.¢,~16,|4?4iu,“>,~t,_o,uu,;§\.x>M@u\?wﬂ
S5 n s 53 (1Y LS 57 Sl s) S Olowil plgms 2 53 15 (6 S wbe o Ao p3 L 5 50 5L plgwr
i b5 Sl (S 585 Sy ) gume o (61 (6585 5 i 550 033 (3l STl Lol S5 (SN ale
ibue Gyl (68wl O 0 585 sl G o 51 5 St 35 90 033 31 gme prlaen (511 (5 585y Sy (5 Jil
S 53 ol ol oy 63 87 oS 5lsler Gl 6 585 3 31 (omiloly oy sty 1) &S0y 5 5 Ke oy sty | 0331 2575l
A by sbaie Olioms alo 30 (6355 (ol a8 o (oS S (3l Jildo 55 5 (55l S m O e
353k oI5 sadde 53 S L3 S e Oliises aen 4z 1.5 8 15 s slislsy ge | Jlo i 5 Js
3 eyl iy 5 s OSSOl Do) S st talasl by James 3 Logat 3e 5 S Lo
Oliies 31 5551023 8 3 a0 53 ) g0 (5385 1 JSC5 5 plan DBl 53 (5,1 Bl 5 SLaeSTSS 5 o e 2 (6,5 S 4
S35, G55 ep) oo i3 00 (6985 S 5 plg sl 1 536 )58 515 (S p 5 sk Shn
O o s bl i e 1 ou T o T ezt 5 Shas Wil 5 oo Sl sl o lpls 5wyl laosls &8 AS" 0 53
03U ¢ s Slidos 53 48 ol Jl 5 o.(1444 c‘c;)lfb'l:)M)@ﬁy)iﬁ;h)‘jl{rb%h?u)s Slans b

M sl Y gana (Y400 8 o 5y 5 ) Llosls 13 3Lisls s go 1y 5 oS sle Jke 55 OIS asle s Sloer 5 sl 3 5

! Dang 4 Tanaka and Guo
2 Chun-Hao 5 Ralph, Steuer and Yue Qi
3 Vasiani



ARRVAL 23 (A WE-¥ PEXRYPEY PHPSUAPP RIS BIE

’;,;{swu\.gﬁ@,\fq\)...,j.upxgi&ﬁ)@ggu&a@,wqmmujrﬁ,yqsﬁﬁgwﬂm,;
Ol 53 OIS Al sy e slalne A 3 SS Olsisa 1) gl SLes Ak (Yeor) oL
33 ol (8 o a0la o LAY (i gen! 5 o) 3 ST (3 me (6585 1 pilsls = SOk 3 lilil (6 jludigs
L;}Mf@Tqm)usuc\;,,uz;,?d,u%‘ef,ﬂ&T;L;w.mwﬁu;,,?u,?@b;@ucuwﬂgﬁ
w5 LY o Lo g3ty o)) 3,8 oo ol 5 a5y sm (gladl g gla_jtdu 53 6 wle  sla3L 5 9 jlas
Sl aiom ol 51 ol i M el 8 55 513 g3l )50 ple (5585 5 53 S 0 STl bl 0586 S|
plew Ssbp oS5 53 Ll g o oT@u,&_:..,;Cﬁ\,>¢:§5u)uuc\y\;|aam\w@\6),@;,;%
ﬁ)}iﬂﬁ Sl 5l plgan (5385 2 o g 53 (65 (Sls aslal 53 bl ke Sy (s 3 S5 95 b SN wle
A5 Ol baslgrig 5 (6,8 s Lulg 53 5 4l (LT (sla Jdoni 5 oo 5 BBl o codBOly Gl iy 5 2L 55
S (Gl =Y
plew o8 5 —V-Y

L (VA09) (65 S 3 suta 5 (V80Y) 295 sl ) sgin Allis 55 (6585 5 (6155 Fodlw Ol b (985 5 0 6 (5,55
I3 Olos Jool 53 o grnly 0T 4 LS oo rw (6555 ) 487 gl Ul sl 0k (65 50 (76 585 DBt O s
Sy &S Il gacambse u 1) 355 alow 4,80 S o Jsrin |y OIS 4o o 525 o)) 508 5 ol as S
Slabie 3l oslizal b1y o (sla g lls &Ky 5033k b i 51258 slo S ol 3,15 5 g 5 (S 1S o
Sy 5035k S ey &5 US o slgiiy 515 ST (S5l oS w033 shn ol il 5 5l 35 50 035k i (g T (5bT
S (6,8 s 3 5 e g i 51y AT Olsoy ESG (Sl 2 53,80 55 55 ol $3lsm 5 Dleen sy |
ooty |y (558 5 033l 5 Sy U5 0 45 s oo DL 51 Sl gl sl ) 2 BB g 5331 52558 )le LS Canl
65 (5 585 5 &Ky Ol o 45 Sl (] ool ookl ol (5 55 5 (S5l 50 Loomne sl 53 bl Jool 37 o551 (oS
K3 g o 3,15 b1 55 oS 1T (Sl b a6 Ja o (585 1 03,03 Jle (sl ol eSTeST L b
;\xs@al,\j\sg,\ﬂ.;),Td,,);‘gu%A:M;siidi.u,\)guéﬁfwu\gu‘\f@t@\k),{)b)t{
OBl Anl b il ails (6 1S S (e 235L (8l 45 UST e OBl ) e cSen S  der
olj:@(.};4>f)>};};@gua1wu¢@;\@ugj,\wf,gssﬁ@‘}gxwfjgjlctp‘;,sﬁ
LIS 5 age (5585 Dol sl (T COLSn 5 5 S6) 3,8 Cap o g a1 1y oS e JS7 s
L1355 5 6V (stuads 315 bl s 03 5 GBES S o S e Sl ) g S 8 O e
w238 jlag plen o Sl Emn 5 Sl Jlo il o &K plgr (g 5luatge JSCn (Y40 (sla| 5 (53LS)
sz:@f@\a\éb).swbl@&)ﬁjlé.@lasfdﬂsf@ljéjlfqbﬁajf)sow&mb
0T (68 pramss Ol 3 ilate S8 ey o7 ol i digorl o dolin 25 (5Ll slaay B dom cyli 35S

033b 0T 4 a0 L aS™ ol 3yglo Cewd 4 dal = &S Sl gl a35L Ol o Dl 3 6d e ds]
DA Al S 20 Ol e 9 209% d S et S P2O8 Ol O < I S

L Andrew W 4 Trade-off
2 Portfolio Selection 5 Thakur
3 Harry Markowitz



PSSty 9 Sy 3 asLo s plows (555 55 CeSle il Sl /Y - ¥

e e Mo ple 685 dins Gaints o Cool ol (eIl 1B bl dlo o 1L 63 0 o
VY Q0L 5 ) 23 amads
Sl st Lo —Y-Y

ST Js & 5 04l OIS wle o oo 5 28725 Slhae (glap 1318 0315 13 5T o L bl 5 o0 & oSUle 5L
S ¢ 53 CSle sl SoSle ST ST S5 Sl dn 5 4 5 310K 3T S8 55 ekdplonl S¥alas L
SWln )15 ol S S 0 5 1355 g0 5 gl o A SSle g (sl Sal b STl 5 Sy e
O a5 6S513) Sl 3Ll €313 5 g0 S 5 elae gy 5 ), STl (glajlsilu ) 5T )y 4 oS
Jsl o€ s a)ls 55 5 &S 5 5550 pedas Oljlelgw CSle 56 0L 53 sdtas o8 s 53 (6 a5 Slo sl (Y0¥
Ol ylalgen 3l ais ol &yl b s dal g5 el (3l Ol ylalgn O et Ol ylalgn 1o S ¢ CSle 57 5 &7 ol OT
DRI e IS (6l 5 Gl 8 G Ol s 3 5 ol 5 B ey 5y e e SIS 5 0 e s Sas
oo Ol 513 S S CoSUe S a5 o 5l Lol gl ol s oS 093 o3 350 0 S plew 25
Ol elgms 5 o 4 5 ,SGUSS Bl gpmar lily 53 s b (SES 8 Ol pda b OIS oo 1 s ool Sl
o) 03 eddipll Gl B gl e 358 0 OS0 plew 55)) RS el Sy 53 5 5 ol 5 o al o S
CS L (5ol Lails s o (3l OIS wle o sl0g S S oo o055 93 401 (3163 OIS Lo ¢ IS o
Sl 1 (5,low alaly (6l 5 3 0 DI e o 5l atns oo (SES5 5 STl dile (biylas 5 s arlo o
355y arle e S8 (ol dail g5 (63165 OIS arle s cps3 09 8 53 Lol i’ p Cslam oy il dlg s e
) 3y pte o 4 OIS b 5o 8 ol Setifh sladskie 5 IS wlom slacS b sl kil
et (g i ale oS a ki o s Sl dils (6 i ol pds e gladsly Ol e 3 Shas s (g,lou
G5 b iz A T 510 (6l alasly iz O Jldalgms 57 (87,5 L 5 ilsecge 41 plgw (o585 5 o ke
b oS g A 555 oy e pur (GOS8 Ol ke 5 Sas iy ar o Sl b LT bl ol 31 oS plgws 3L
9135w 51 SIss Jbe GL’.»@UMJ:M: s dyls 515 S gs gtilu@;.afu{ud,& Al s bl a
5 O mals (VYAY O 5 dgn ) 357 dalss iy ol 5150 53 T plen 2550 5 550 ol 5 o) 5 0 (6 e
b ‘gl.ac,ffi» 3 C\.\f@ 33 (a‘.@ﬂ o) 9 edes O el C,.:QLA Olos ylsline (glabal y Lsls Lz (Y ~9)YQ|)&QA
il SO S S8 odas Ol jldelgas o ja disls 0Lz (Y1) T beb Ol 5 ST Il 510,300 3 9m s o T
Sl Ol oo (slabasly ksl 18wl 0S5 S okoe slbelg ST 5 atae jlibalgen SSUle Dl it (slala
O3 393 (sladiy 1o Olo dlaly () 53 (YY) OLISGen 57 o b 3513 555 285 OT plg 3551 5 0ckas slubolgen
Wl a2l S5 L b sl 53 IS S ol plgw 50l 5 (e 3 Sdas Lisls S plgm
2y e o2 ST

o ﬁ)}g‘- Sl (3 &\Aﬁ)}g‘ 4 gazme 533 )5 5 5 oge duﬂ)jij‘ Slasl, 8 e r?i)}i”
skiad 8 plgll Laazly 5 olorl 5 1 4T ol (6,800 13 (g5 lwags Lgl.a(.:.l))@lj\ G odis b glius 4kl g

1 Bechis 3 Ruiz-Mallorqui and Santana-Martin
2 Thomsen 4 Firth



AR VAL €3 A WE-¥ PEXRYPRY PHPSUAP O PRI I E

3,8 1,5 (Memetic Algorithms) ¢Saas L;Lar:wjij\ b 5ok, slapns s S Obe s suail il 5 Sl
2SN S Stan 1) Sl i s nln Sten e 02, S 2y 8 (S 5 e o2y Sl
o2 Sl (ol ol 5,8 o 15 eslizals g 0855 5 ooy (Siltigy Bl ST 7 Sl om0
g (’K* L wuT 3 S 5 g (sl K5 ﬁ.)}g‘ Lo 0553 53 e (6 gt 255 65 6,5,y
P ashan Olse 02 S ol o KT kS o )18 05 15 adsl Sl ¢ pomen Il s ESCzme o2, S o
SFLAVQ)}QLA:.{@A?‘}S\)Ls.\i.\q-LgLag‘}e-jo.\;wl:u\)‘_;/.Ujlﬁcu&wb\ﬁbbg\ﬁﬂ&
o208 ol atgs (5588 B (s s ) 5338 (oo e e 2l 8 (Slae s S (SIS (6 gt 0
3 g o o3lial 4bl 8 (6 Sl 13

adsl Comer 2 e SR 13 5 ot (SFLA) el 4 48l 8 i (Smieor o225 S
e 03 2 b e Jis 4 slaaily 8 51 85 S b JolSS 5148 ol St L;Lag,;i,jin o5l gl
o3lial ESzan gai gy 5142l 8 (slaes 8 5 Do s (s (51 020 S ool 45 o1l ¢ s 6
Jls (iloaig i) Olgod (o kb o3litul @ gjluatg Sles ol SFLA V;)_,,iu o el S
3 ply dsle OGN 5 S e eslizal S35 (65512l 51 SFLA (Y14 Fol)Ses CEPRRE) NI JPOpTIg
Sp3 e aind OS o (Siludig 5 SKitee gl ;'-:-i)}i” bl ﬁ.)j@‘ el e gl B 1) (doee (6 i
Sy Jowe s gmur 53 54 SFLA ;3PSO ‘.;wa\ 4 Cond LS o S 5 1, (PSO) (V440 sl 5 gokiST)
5 35leer S 3131 Ola 1 (an Sl Ol (oms (6 gt Lish oo sl Waply 53 (6l o (2t 5o
2ol Laablyy 8 31 (5140 gormn 4 SFLA 3 1m0 0l b Cmes JS 0o 1 temr Uil OISl S35 5 51
3500 B )15 Jolod oa b oS ol bl g8 i ol a8 i g oo DUl 3Ll Oy gty dlm ey 55 457 315
35 Jeol dies 4t bl 5 il

o b S5 e pla Olos 31 s Slhas o) SN 51l o 2 3 iz Laee 31 (5140 pazmn o pSlhos
ool OISl b 55 oo 43S ST 280 4 LT Ol gy Bl 5 gl oo Dbl B3Lad &)yt (e gnShons
St 33§55 I SFLA 12, 580 cla oS 5 ao 3l o3lizal b 353 o8l 3 gt 3 5gs 5 "shUffling” Slles
#olad Slles dlasl 5 bags Ole SBela o505 aliwe (5La3 55 aigy LB (8L )5 (w5 25800 Jl2) 55 5 e
Qb)&b‘d}b—M;ﬁiﬂ((V.ai).u\.l.l{;:&»isb%Luﬁjd&fﬁsﬁﬁw&wﬂ&h&ﬁéb%yﬁw\éﬂ
r;i,}ix\ Omen o 59y 53 105 M bt ol 5l 1) Calides 5131 o ol bl o8 Sl JUis] L6
5 g Codtn s i35 5 Mg g5 45 0 NS i o L5 Ll o 3131 o 55 5 g0 oS5
(oS ol 53 sl on S i St JalSS 1 3 sy 8 s o lomlr kB anal 155 53 58 o e
oenl T o sae calins ool G Ol 5ot oa 131 48 samme 5 Lisd oo (A Lape sl SUL G Olsion el B
A ol SFLA Lol &85 2y S (sla 555 55 ool p35 30,5 Olod (il goe 5 05 Olos oo Bl 558 350

1 Shuffled Frog-Leaping Algorithm 3 Kennedy and Eberhart
2 Zhen, Wang 4 Memotype



RS Sy 9 iy Sy Tl s plos (59855 53 CaSle LSl Jelos 1Y+ F

Olo Loyl ol @ cobenel o 0 13 ol T e o2y 13 5 (g sl o LIS omn OLLST) juaie
Gl el )b (Yoo 8 FOSn 5 i ) ST o ke (6 ol s gy ($ g |y LT 5 ST o0 SSUS™ s O 5 gomiar
6Lz 03 gdoms ¥ 5 (Frn) (oSos a 53 adb iy 38 31w =Y (M) * s eSlas sl JS7 =) 51 1 jLe (.:U;u
Wi 3 sMde s dasdLis sl 53 bl ol NEMumpcXFin L il a6 Comasr IS 3185 (s ¢ gonter
Bl B a (sl O wl slie T3l Sl ol 0jles S5 (65108 wle o 035 oubias0lii € 0T 55 87 o
S35 Doty Bdn wl e el laazl )8 .ol (1) alasl) O wls 51ie  shaie byl 3 4873 35 0 dslone
AL il >y 4l B F eSlan 2 53 S 5) b 355 0 e S Mgy 1) SN Ul 55 0 5 e
)5 oM Slos 4 oM 42l 5 5 £ 55 oShas 4 033 42L) 5 (gl oShos 0 I3l 4558 skt o) (sl
2 sh o S T el 56 alie S ot Ly pl L g0 0315 S 5 5 et 4 5 Ul o Shias 4 M
ien DL O (g 5548 3 Al alin a3 L ol 8 1 JSKae (5140 pozme Ol 50 O oo 1) o Sime
n (S gty o s 5 ST sl SuSS L1y QLSBT Ole o O gty LaoSlhme 53 5 g 3o slasbL s 3
o3linl b 05 &S5 5wl uSas 2 53 48l 5 (B3l bl Sl eslinel b uSlaasls g o S OLEST 2
Sgb o onls Gl glaasl,y 5 5 eSS a4 (V) Slike Jlex>] OBl
2(g+1—-k)
q(q+1)
Sie b slaaely 5 ol oShooe 09,5 48L, 58 2 a5,k =120 5 bl bslas sladil, b slini o
13 (6 a8 st 208 Coda b e b slasbly 55 ol 5 0s el (s (s i el VL ot b

prob, = ()

3B =Y (o Camdge op e Sles s B =) 1S e Sasa a e an leslital L1 s s Cundge 4Bl B o S
wly B o Sl b sn s Comd g e Sl 565 seile SB Y 5 (6l e Combsn o e Sles s
Bah o SSao% ) DR
Unew = Py + R(01) * (P — Py/) ™
el 5 e o Sokas sde R(01) 5 laadly 8 oes Condgn o 5 5 e o5 5 4 P sPLp 0T 5o &S
4Bl Con e 3 (kS o ge S| i Ooa o8 Gl Con e STl 42l 8 e o ge Unewy
ol Csmd o 3 5t 33 (o Shoe il - (S gt 020 SN g0 ol b 03 5 s Ml o 4 S o i
36l 53 18 el o b g i SlsSas% S st on rle e o e A5 Iy i Cam e 5L S| e e
3531 o Sz 4 (F) O oty 3 5 Smdgn Sl yjast s Ol o g $SGST w 48L) 8 0 Sk
Unew = Pw + R(01) * (Pgp — Py,) )
S oo 25 S A2 iy o gy Combsn S Tods ol Laailyy 8 6yl o i go 0 e PpOT 3 S

Slosissn oo 4 Sogo al g 53 5 it o8 a A Iy eal ST sk e 85 oSS wlay

! Local Exploration 4 Eusuff
2 Global Exploration 5 Memeplex
3 Shuffling Procedures & Censorship



ARYATR L €3 A WE-¥ PRSPy PHPSUAPO PRI I E

5 S G 4l 3 i Cmdge S0 gl 5B 350 g0 50 4L o Sk Comd e 5 Sl oplanil oSne
355 Slosiost Papdls b o0 4l oo iy oSSl Aot (350l Comd e &S5 oSST s 551 0 b
@8 5 53 s 1§l Olsen 42ly B o e Cadge Salgns 5 3pdis e oS By LS
2SS L Ol o (S5 ks Oile Culb Slin Ly L5 0 0255 (5 slomn Y pama 13 55 00
0358 g0 plowl W ol n ples o oBT casuaTon 4y 45l 58 g 0255801 53350 bl jabutn sl & b

Wl g5t 4 Samdge Sl g oa aal e g3 56 s Lais
P g+ P
Upew = Py + R(Ol) * (% _ pW) (f)

om b S 93 a8 Sl opl gm0 ol el oSas 53 4By 8 o b 35kl wlaans &K Prep 0T 53 oS
By e 5 5 ) 3ok e s S S g 4bly 8 ¢ ($LaT wlaan K Camd a5 oes Sange o e
Unpew = Py + R(01) * (@ - PW) ®)

ST g 42l 8 ¢ 3Ll arlaan SO b go 5 (5 el o Db e o 2 O o g 53 4ELy B m S
e il

2351 sbrs 3l el LPSO (vb.ui“ plems o (Sl a5 Lisls QL (V) OSer 5 SHablisiarms
M e o (51w plom o &S5 Tulgins 5 0303 LSS 58 5l Jee 4y T iy ST L plemn o G rad
Koy S5y B3 55 58S Jle e 5 oo (6,8 3L Je 015 o5l & pBTOVF2 Y) 0K 5 o o AS 0 1 b
s 540 05 5 10 ST 51l 5 5t oslizal b 28 58 5le Joe 5 Goasr (6,8 5k It claosls (65575 8 51 g i S ol
033k (o35 (Sla ke Lo 57 plams gy (5585 1 JSES 53 ladoe 51K o U5 e 3 L3 8515 05057 5 50 05 5L
¢/PAY (65 o:jl{é&aﬁdﬁf;g Jde gagw 03 (668 5 )3 Ll ol ol pir ol 5 0 5 el (648
VPN o 5 e la o/ ON (6585 5 033L ¢ 55 8 Hle Jde s 03 (5585 5 33 9+ /FAY i asli g F/OFY 1 5 esls
S5 Groe (555 5k Uk oAb Juol o ol (585 1 o5 g 4 4 5 b ool 0l dpiboa =+ VDA (i 5L
3208 o & (VF01) (Bolo 5 (sitanly g ool plom diagr (558 5 S5 03 535Sl o 0 o 55V QUI5
b1y s 8l i plom gl tistls , OT 5 Shee L5515 plom o sl s Gl (sl 0d Ab (slaai
o ) e b OT s 5 s (Sluasly (gubad 5 (sl oy ol (o5 o s S0 5 (6 112 5 80 55 3 elinel
dlie § 500 b 5 f e (S5 53 A (Sl cdisel O 5 %305 0303 Sloj )33 93 Sl Sy S0 5 SLESSLBE
2l 3 0dd (S3le gsme Ao 38055 (55 5 UL (S5 Osd s3 pate b dew 3,805, (655 o30S ol LAl
GBS L5 Ola 1 (585 5 Bl 3 (656 e 28 5 Csattl gy p & (WFAY) o 5 )0 0bdeas . Cunlalle
S8y Slosand 53 0liS pon 1B (5,50 la ju 315 LS @Lﬁﬁx:;'-lsﬁ O, sl Blysl wys 53 odd ab s
s Shas 5 28 Uil 5 ewsp 4 (VFAY) (onleiS 5 sl 5,03 Ol Ll Bl s s Ol ldslgw (5188 e o
O 35 ol 5 (S gl 5 s plew o 5 (05855 S5 Hslite 4 o ols iy o 3,505, L S8 oo
sl a2ils Cnlin (63 Shas 5035 slowl 1y 550 033k Joms ga 31 g 233b S S (lamS i 5l e S5 (6585



TSy 9 Sy S drlo s plos (5951 50 CoSlle LSl Jelo 1) - 7

& i 53 (Y2Y0) 0,8 5 5 ool ok szl 5L ol 5 slome 31 e(5 985 > Shas fomin gl 293 a3
-r~\m)p¢bwwmUmawtg\,...u:sl;ﬂ.C@)ljwu@ﬂf,&;,;dsgjd&“&:éuw6;3,'\{
cdl§:‘.§5:ejjfm):aw&x):o:&;ﬂl:)ydh@.&;)‘}w)js)ydﬁibsﬂf;lidvusﬂf)lquY~~V
Lgba(,.:.l)jiil)a:ﬂ)lfdfj‘gj\o%)bﬁa&bjup};mwpL;\A&?&:\Aowcits.m;)\}@fj)é:g
r\wu;pcuﬂ,w:u&;;gw,ﬂ43(v-*r)‘m«f,;u.;Ml,u,y-jw)j;)yq,wmﬂ,;&;u@_fgu_
Miu.a)ﬂlé‘,stsh)\jl{rl.@wo:jlich.iadzxg;ﬁdlj\)wibL;,"f.sli;}l&uéhd#d&aa‘.mbﬁ)}&jdu)up
95 0 8 Ls ok BNl (655 (e 5 (i Sl ss & e (5 5t Sl 6T e 4 ST
ol s oo 552 3170l 5V (o ssutomn b Lo jo plgw ol 1) (VL (Gt Sl (s 5 ile S5k e
holoen 005l a5 56 oy 1 b ¢t (ol ool OLES ST ot b (sladida gl 3 ol s 0 O3S ol il
233k 4 Ol o 2555 plew b lgs SME le o Olgar 035 5 gdome 5 Saoli S 55 3 (Slays guboe sl (slacsy 5
3 ol OIS e o o 53 g0 bl 5 ol oo e (las15L 53 7 oge b S LTws (g 5 6 Ll
OINIE ayle s anlllan 5 oy calal sl 53 5 ol i (I8 Lo s deow ol oy 03,8 1 3 Sy b i jolin
L.V Ol 5 Sl ) 35 g0 plonil OT 033L 5 Sy Oljpe & 42 5 L S oo o 5 20 Sltl g 3
Wl 25 T MR Al pediOl B Sle x5

3413355 S bslan S5l S 5l OIS 4o o el 685 5 53 Sl oL
Geid gy ¥

S gy Sl el s 53 Lenl (63,8 Sl ia s 75 5l Ods e guakb b1 Sl R
s obsl zags bl ansls Ol gew Ol g ,lslg Glysl e LIS 5 555 e o3litul & a5 Gl ¢S et
s el g Ol ded sl 5 S 5 g5 503 il OLL LT Il Jlo OLL 457 S 5 (g,bT 4 4
$ 30 Ol il 03,57 51l 1 baslons S (8,5 ST )05 5 0ukdad B 03 5 slne 0 ) glite ol 61
Lpd o O le 5 ol O3l Guiss

A I ey g 53 VP Jlo OLL b g sl odbasd oy O Jloles Blysl Ly s 55 14 Jlo 51 S8 6 S 8-
0353 5 Bl o3l i 1) 35 CIb g s o Sl VF e B AYA Slejojl b oS b anlie CobB )31 Bl 4
S als Jle Sl 3o 5 KL 5 aey OS2 & 16 1o (6 Koy 5 ksl Blowd 4 Y Ltsly kil Y4 LT e
S o Clab 3 SValae 43550 il s 53 VP BV Sleso3l 5o LT Sl oMbl —F . 5i o Ol 4 g0
Wl ool YU Lol o5 3l oslizad b oS5 114 Jle Sledbl 51 Culgiys . Aib abll 5 40
(MVCCPO) Jly 3,8 oy gutoua by ol plg — :85ka Jta =V -F

el ) 53 (MVCCPO) Jliys 87 s o by il ol = 0 S05ke Joke 31 elplams s o) (5585 5 JSCE5 (51 5
Wl 5 S8 4 0T dslas 457 (V40Y o oS 5L) 358 oo 03lizul

min AXIL; X0, wiw;o-(1-A) X wiyj )

LNt 3 Mean-Variance Cardinality Constrained Portfolio
2 Hanauer & Kalsbach Optimization



VoVINEF O 5 /0m0 0590 [agle pus g daungs alomo

subjecttoy. ., z;=k %)

i—owi=1 W)
&§Z; <w; <6;Z; i=1..N )
i=1...N{0,1} € Z; O
0<A<1 QM)

S ol ) w3550 53 S N/ (N wle gl L5y 5e sla glyls sl N 0T H3 &
233l ol doal oS Ol LBL AZ0 &7 Sl s (V) el 3 Sl pll 211 (s I 4l sy sdiasLEs
A1 B148 S 3 el o033l 5ST1am b ola olls g digy Jomoly 5 ol (077 il 1555 sy 31 a5 o U
bl oSG A 15 52 5 L8LOSAST Ll g5 o A e .l o33, 28 55 0sd &Sy Jold> oSO sl
A e i b ol ol ol Sy 5 035l o 4 slne & 4T ol (plgw (5585 ) plew (518 4yl s o 5
S sph 0w S 53 pladew ) 5 o ol 535 sed g IS e e a4 L |y Slize sa g 015 o0
3348 358 0 e Pij = 0y SpSiakaly 3l eslinal LOyj e o gD dsled oo dinge 1) 035k 5 ESCsy 5 5S35 a
el gl 115 53 033k 53 slma 31 il Sj ¢ 5 Sy 5 (1S iy SHD) o ol ls 5 pll s o (Semn Py 0T
el ghls sl pde by i odias0li Z; € LoV 5l (55 0 53 Slome sla Tl sl K(Y) ol s
s 8 0 o3 g Ly getomn (1) sl 45,8 513 6,18 e w53 15 Kl s 5 ol ()18 0o o o
BTN ) i cplew dow odb bl gla s (535 )N ale fommn oS S o S Cadgdomn ol
ol (21 (sl Ll oo (Z1)=1 lesd 8515 s )3 87 gl 2l (5,18 Lo L3 &S Sl ol Kl (F) dlad
LaL ol b gl dan (5l g5 o Moo 0555 o puan SIS o juw Lo 5 8 5 uslie il STu> 8 5 J3lo
(sl Sy gdomn LS 0 2S5 5 slafoe 355 51 oIS a sl 0L 4 w358 s 4B 1 alils 2 sl L
il 0l I e 055 gsams cp35 Cysgdes el 43 8515 (651 b e 3 bl K T
2 alls S5 aab ;s o Ll 0T 055 5 ZFL Ll odsas S 515 A 55 ols ST 5T gy Cussdons
QWT‘.MA;L_,};&@?r;i),is\;mu;.ﬂ\uﬁ;w.wlpom,'“>ﬁm}>~:ozi csl e S50 A
3 o5 D508 5 (MVCCPO) Jlysyl87 Syssutoms b uilisls = S0ke (58 1 Jobe il 1) e o8°T
S e o a3 32 (5Ua g s (512 4577 iy 3lin b 615 5 it oo 0.3 55 0355753 Laab ) 5 ol o
.{...;5@@“,5,_;Q,}‘m;}&@o;m\u&bb,“u
X={xx.2,30<x,<1i=12..n AV
o A ey 30 DL SFLA (25 Sl 3 15 o &5 i o 5 Sl IS5 5ltad ol el o ) i sltss
42l 5 &S o pn outins DS ol smn 31 pl ol B smn G 3 otz 5 ol S5 S K0 s )
20 Lo ol Ol ) Bl g Ol ) o SN 3 s e (S5 Sl s Ol K Ol 5 S

S W 05963550 |l 25 e o35 3801 03 55 a1 ST o 53 U b yalie Sl 51 J3 b 5 50 SFLA

1 Correlation 2 Real value



RS Sy 9 iy Sy STl s plos (5985 5 53 CeSle LSl Jelos 1Y+ A

1SSt S Al o 055 smree A3 S (Sl1 e 5 A inl 5 43 8 a5 5 b il a8 kT
wi=——1=12..n ()

ARk sl e Slles iy a5 —Y-F

plew o3l

S shieay 4 Glale s Oln 5 SIS Al 31 ool (01 5) le JS7 Olie S 31 ol o jlee plgn 03

| au\.fbabu.:m‘ﬁj d}.ﬁjﬂ‘)‘ (:Lg,w o))'l{ 4....»:\>r.a Lg‘J'f Sl 0l Jf,a.a"xxﬁa‘)}.ﬁg‘_gijb L.;J':’.L‘;

Il 0L 53 &8 5 15k G550 = Jlo gl 53 S5 515k 550+ e pliw 35— Sldllas 5 64 03557 e 5l ale o 20151 -
\F

Jlo izl 55 87,8 5L 2500
CSle st L —¥-F

G S b SS90 ol 51K 5 Sl (S5 CanS e 5l sl g5l 51 (K g ke STl
plew oSl 4" o Ol (601350 3) (S islos e o (11 (655 55 1y (53 ConSTl ey 85l 353 8
onl ool Soglite b pite S8l a3 g g0 3 g DU Rl Bl 5 (kg eI 3 Solaladl baws EalS Eel Oy ke
1 S Ao s ¢ 3 e SO 3,8 o 515 e S0l 5 ke dlin 3UT (6,8 0 ST 6l (5 slone pelan sl
(1055 g 3030 ol o o i 4y 5ls a5 2alST Ol yloalgr 5 Oz oke Ble 035 gear o4 0l pide 5 Ol Melgwr
25 a0l sl (Slyeed 53 a3 g0 G jitmnbio 3 Shos & Ok 5 i IS Conr 43 Ol e 7
Glasl s 53 ESb daoys Sl G oty s oo EalS 1) o e 5 STl e SIS YU o e S
OF) (6 5 03l 5dams) Sl odioslizul oy e CuSle dewlons Cogar 0 ol in

Y gane LT .13 Oyltalgwr plo 4 o (6 gttty 6 18 alo 331 Sol sl 0L ; sl gl =Sl
S b iyl s gl Salglt 08l gyopllh S o itte da gla s 4 olls &S5 dilen 1) 0Lzl
S Hlie &S 58 o e a3 dlad O seows 03l 5l gliael L )ls ax g el 5 CS L5 555 4 cdesli S s
;}QML;LA;J‘U.M@Jkﬁ‘dﬁﬁb;;&-gbb?j T oS 3,05l oyl 5 CIVs o ga &S 55ls
Calidee (glaoj s 53 S 15 plaod g dor 55 o & 3557 o 5935 40 1) bilaw Solgls glacS 2 55 0L
Sl o> Ol e (S L S5 s onl gl ¢S slael S s el Oljoe Galiows (2l 53 Sl 0l Jhagsy
W5 (S3T 5 Sulin) ool 4 515 e Sl il

53 els S s s Shee s g 5 Jlo 85518 5 Sl p S e i ((Fps Sl 1 Fs Sl
M 55 28 55 Shas 3 b5 oo ol ol 5 o dal s 07 Sy lod oS Y pame (55 S8 Conds ) 50
Al s Sy pmo latab 5ol D) son Ll S e (Ddps upsme b (558 STl e B
Dloenss iy i & e Ul oo 28 85 i 55 g)sTosm el o Olgen (Aps Dbl wpilr
Al S8 a5 S e el pl e s o 350 Cnlil (OIS e o Slasens s 5 (1S e e

.(W"\?co\)&aﬁjd_)‘b43‘)1)@\ﬁéjfjlﬁjﬁj.udﬂﬁzC.:wa)bo\}&qsﬁjsdbq@émrl@«&k.m



ARR VAL €3 g WS-¥ PEXRYPRY PHPSWAPP PRI IE

Olbsplew Sl s b S s CSe 3l ide Sl Soglie calibes glACS 5 Olslsplm oS 5 ool S
Aot gas s 5> DA &y Tokae 08,5 01 e 3 Shas 5 )l 05 8 313 1 3 sl ol 52
sl ol)\g(.te,ﬂ)g.;\yuqs,:g;gsu;\ G503 a8 ol Jlo 55 ) kS o oSS 6 e Jlo Gl g
Solew slas ,aly 4 uJT L;Ua)'l.,\}\r..ig- o5l S,k Jsls Sledbl | J gl ¢ O‘)"(‘Lé—“’ a); OO 4S5 yls 1 3 edas
DI ale o (535 OIS wle jor 3 ;8 oa 513 OLaal 5Ll 53 S5 O e b tees BUSS1 3o b 51008 500 1
O ayle oy g 335 o 305 48 ol Lo g s (IS e o SAES 3 5 day slaS 0 aeSSL s o5,
ki) 53 el Ol e £ gamme A5 ol 531355 nte WS 5 5, 1ok & (Gl slac b 3 b Sl ol (S o35
OVAF (ol ol 5 sy 58) sl (63lg Sl Hlms Ol s A 33 0 51 oy Sl
bl Judous g4y 525 -0
o s LT V-0

oY b e & by e o 5 LT L QLT gl 585 Jowi sty 2 5 b it (on e Sliabelio (o) 0 ) shiany
a,ﬁu.lgW}:)uT..ugu.aow\,k;:baﬁa;m\;)y&uw@Jaﬁf&m;\;sa:_@:)uh\ Jyd> .l
Al (VP YA L VY e

o g JLT N Jgdm

Sls O3l A Jol Sl oS AT
A VA —/¥A e 0 plew 035l

AWl 41/ . WAty VAR o pde oSl

Va/0r% 44/09 . \id Ve/ang sslg eSSk

YY/PM AV ' OA/F+Y O+ /VF s Sl

VY/APY 2\ ‘ ‘ /A8 Sl oSk
IR dlons ne
bzl HLT-Y-0

31355 dslons 0 s =AY
S h e pr o7 ol I3 i 3 033 .S o (IS 4 le e 0351 conS” Cocaly OIS 4y le s ST ol _ans
ST Uzt 55 50 033 513055 b oy o (5585 Sl 55 g0 033 S e 3L s WSy s 5 4
S= @WQ)M‘\{J}«AJJJJL&élﬁ&b‘by@w03:9;}2.;)3‘{.Jﬁ@@f}"dT()}))éLﬁ&b‘b
S oo sl |y (6585 ST 5550 0350 5 daly ST{S1S; . Sp)

E(Rp) = inri (%)

i€s

cﬁb&,\.,s:qlit;}é}ﬁ.)s ril (213 059 X ol (985 Sl 55 50 033L 0 iasli E(Rp) calaly ol 5o
ol 55 g0 03 3L Ol ety cW.(OSxiSI)sﬁ@ngfqbfrii s 6oy Culazmsg IS 51 s
Sl s el pli ‘&b\m;pﬁtﬁ&ﬁﬁéﬁﬁgawﬁa&gt};‘g\)Rift.Mgw;,u“;\,(,iidi\,\;

6)\.«:4?& u:c)) °"L&k5"~'f'uf:"3’- Ls\.ha.!\b &J.ia leigbLAJ J.g&o GJ}S ol o-l.i:djb‘Ri S5 j‘T'ié\.:.w\:u Cg L;Lk’:ua



RS Sy 9 Sy Tl s plos 9855 53 CeSle LSl Sl VY ¢

OJJbT)J 6-»”)\3 Ls‘.ﬁeb‘b JL‘“‘I’%}WTL L")"ﬁuﬁ’.‘b C_,.w\ MBMJJG ‘:""""ui‘)‘ LSJi.'.b 6\#&))%1})\5@}6
.C;.w‘te)).ﬁjb C‘I ‘Lfl‘)b objle'ri @‘) O’.’.‘)b J}:‘LS‘ a"jg.fl'“;aﬂj 4.24‘) )‘ o.’u:.w”;.‘_}:.;
ZiT:N'it %)
T
)\A;QLGJM}AJﬁf‘)‘ﬁw)j:)}ﬁu\ib45;.«‘ngiiéC}.ﬂ}ﬂﬁg‘_gm.i)ca.:)b)l.{)}céﬂﬁé)ﬂb&u&
Fo95S sl 55 @Sy 2alS s 4 el S 35 wle 11y See 033b o e ol ble &) 0 se

ol 3 sl s e 0l ) (SaST Ol ¢ iy Sl T3l il 03,87 Can 5 033 (SASTT &) goots |y S

rn=ER;) =

S ot o S8 5 ilols b1y 6B Ky Ol ke ol ol 03 7 oalinl $Sw ) (6,5 05101 (gl lide
oSG b ol ol (Kals Olie piomas 5 (5585 5 53 39 g0 Sl olyls TG 035b Hlan U3l ol L OT ldie
&w..uL;j;aj|vU|)>v\i\{)au\.@)\gqbﬂ@‘ﬁ%)ﬁgw\&b)b@\-@mk)){)b.b)bﬁbm@b
8 31 sl 5y 50 033k 4 S gl b (6585 5 033b dal s oo SIS e o cnidn Sl 3 I e 555 Ll
dls SIS 4 Siay o LS (5wl olaglyls (55 el s Sl o3 5 Ll EKs 5 ekb s b
@sﬁdudﬁu‘;;\ijog}tﬁu,;}u\gé,ggjgwwwoujvﬁ@\O&%yw\,nﬁjemp
) 3yse 95 8 &Sl 34 dalgr pdasg ol éimi) ‘_g):fo)'l..ul Slp 58 p bsly S eslamal (o, plsl ol

355 n damlonn 3 bl 3l 5 odias § a5 53 6wy Ol ged (585 5 Swibols cod 5 opla das o RSy

2 _
O'p = Zinij'U V)

i€Es jes

Sob 5501 5 Calisee gl glyls S0l | 51 laale ol 5985 5 wills odiasolis 02 YU abaly s
033b (Kawls o o 07 calaly ol 53 ol dmlos BB 5 bl 51 0T Sl oS ol 51 sla g yls uiblssS
Ll gl ¢ g1 Slome O3l 05 5T sla gl

0ij = Dijoi0;j OA)

A 0535 658 0953 S alyls mlols Sl b 58 Sy S 0 0L 0F = Ties Xjes Xi%Xj0ij sl
S 985 5y Sy 53 Sl Coedl 35 (6585 5 03,55 Sl ils lolssS nl 2 osdle .l 6585 1 3 T 51 e
3 T Obe SuilolysS 4l s S 3T baalyls mlsls WS sy JSCa5 AT 5o conlply ol
(MVCCPO) Jlys,8" Cysgdomn b uilisls = Kke oo odaTmsts s gy 4y sl 53 ool 0SS
Gy (K=10) i a8 ka5 5 Ve Slalg skl 55 jlwe sla olyls slaw o VL (iloans 55 35 o0 s
Sl sl ol 0 = Timl, k= 0.01 cay clisg Vv 5) 5 4 omb 5 Y slad Wi plew a0
L;);)K‘LZ)‘}E;A".{ ‘L‘“r;ijjin L;u,m,go;;mw;\m.mgwm;;ﬁ,; sddoslinnl Jgame Cusgdoes
i Ol Y tdu 3 &S Hsbilen 25,8 515 ) g0 /A 50 /0 /Y Sl a3 A el e Calidee 3N
W5 agr Jomoly 5 ol (0 sl 58) gy 51 BiCs o b o3l (bl sl 2SOl sl A =0 oS b o
sl 033l 35 K 55 0s Sy Jile oSOl (ib A =151 oS by (sl 033l ST b ols o1l
S oS ol (ploms (5585 1) ploms (5518 e o i a5 )l S A 1903 5 LL0S AS 1 Wiy o Al

1 Monte Carlo Method



ARRVAL £3 (A WE-¥ PEXRYPRY PHPSUAPP RIS IE

W5 8wl o i 4 1y |y (Soline oy Ol 0 A e o5 L pl ol el 6y 5 033L o 4 3le
.C_,.w\o.\..':»o.s\;)‘}oJUa.«.s)}aé?bda\)sjlfqbﬂﬁjw)}bwq.sw

so3ba A NI ale w5 Sl odias § ka5 y3 /Y 1L O ldie Sl st S 1w le u (Ll
SR G SR AL

13 LS a5 035b 5 Sy 4 I o 5 Sl /0l 0 lkie i sbeze HIE wle (O

033k 4 Y NS ale e 5 Sl Al Sl 530 e 1 S K ) p Sy 1 S o (2
S ot 5 Sy A G VA

S obplnil adluaen (51,1 +/A 54/ /Y Ll A LMVCCPO Jus s, SFLA v;;_,,in ) (58

RPN REIENIEAAL S Jl 6l 5 4 g0 Oy s
VFoo dlu sl /Y s A L,MVCCPOJ.\.L;b,SFLA‘.;.’),ﬁudu.:nL;,sﬂ.v e

235L O 50 Sy Ol N37) oS s,
+/++YY44 YRRV (/4441 558l Olew \
I FASY g VP ASYA Ol ok 2 Y
/2 YAAD /o000 +/+AFAF Olginol &8 )le 5V 55 v
RRYNZN /e NBVY AR o5 ¥
“/+¥Vaq “/++ Q¥ VR\AN 2 AR e )
YA RN +/+814YY Ol 58 Oslas 4
“/+ VYA /e VE +/+A944¥ S ety v
VY “/+\FAV AR L3 asdis A
“/eFVYE eV +/)+FOB0 ol 4
VRRIN (-2 eNSY AR ALK Ve
/A PYRY /e earY

) Wi 305 5 (l.@,.,- G985 5> CS L0 Ve Sl VP db)bdﬁ:\i&)dt&ﬂ@'/* SN Y Jsu

s o OLES 1y 033b Ol jue FELUMN oyl )s 5 Ky O oo Fisk

Vet o sl /8 e ALMVCCPO Jua 1 SFLA 5, U st (55 5, ¥ S

033L Ol 500 S5 Olee 033 oS 3,
/e ARY /e YED </+AYVAY Ol Olesms \
“/+YYAY “/+raVAF A YEY 5585 Olesws Y
2R 781 /v FAR /\vaYa Ol ke s 2 ¥
AR L RRRY i “/+QFVF Olgio! & jle 5V 53 ¥
“/+AYOD “/+AYAY “/1+VATY o5 0
VARSIV YRRRYNG +/+40VF Sl s 4
YAy TN +/+AFFF Oyl 58 Oslas v
/e VYEY /reAYYS /NVYFAV L ety A
“/+FEYY EERYAns “/+AVASY kol 4
RIS RN WARZY &L K Ve

/[ FIAO +/+ 2 VAAY




RS Sy 9 Sy Tl s plows 9855 53 CeSle LSl Jolos VY

GQ)}W| J)‘J)?}¢L€,w6ﬂﬂ)3dj&\' g:,.w\\?" db)b&ﬂ%&aﬂ)d‘.ﬂ‘b'/a L;\.\NY‘J)J:-

VFe o Ul sty /Ay AbMVCCPO e st SFLA 5, S il 655 5, F s

a3 o OLES 1y 033b Ol jue FELUMN oyl )5 5 Ky O oo FisK

233b Oljze Sy Ol e 033 oSl Y
eeNerY e Yhe AN oz Sl Olesms \
Y 4at RRRYN\Y ALYV G ool s Y
«/0 FAAY /v AR AR Ol ke s 2 ¥
/4D /e YD C/+AY¥E0 Olginol &8 Lo 5V 53 ¥
“/+ 2 VAYA ey ARMARYZ e 5
“/+¥A] YRRRrALl C/RNVPY b s 4
/e NeYA JeeNg +/+AVBA ool v
e SNY /e ANY S/AAYAVF L ety A
A AN e FVY NPTV kel 4
“/e FASY VY /HAAITY & K Ve
C/FVYES VAR

O Wi 3,15 55 Cl@,« G385 53 OS5 Ve Sl VP du)séﬁi&éiﬁ)ét&»qdl\ Gl F Jsus

s o Ol 1y 033L Ol jee FEEUMM g ys 5 s O e Fisk

Sl el —Y-Y—0

93 el 0k ey 08 05057 57 & v il Ren s S 5 0503T Sl 2 50 S S

ol GKaal Sy g ol b 53 5 St 518 5 il sl (San Bl /00 1 2y (5l3bmn o S10 8 005
OLS gl &8 355 oo s 25 sl p33 e ezl Sl 4 (6 fokinn sl o (51 5 bl a5 3 52
SILY 55 amtip3 oy Sl po 0 51 56855 S SUle et b Jloz | e il sl (Koali 5 (oKon 4y 4 5 L 515

S 5kt 4y gy o doaler 95 o Kiloe dulin 09037 il B pulor

S W (gl 5 o e o S al gl ¢ Fas CoSle st o s sline

Y Y s ylstan Dogles s

O 05T

b wibiols Sl p s p 12

R

Sig Sl t &olatias clé.w Fo,lT
CIYYF bty Kea — /AN

YALY4 YNV o e &Sl
+/YAA ;)|.u;}>.-})l:t~o)u: — /v ¥
s oty Kea VAN

INEF VAL sslg oSk
/YO0 .:‘)‘-\3 )f})‘.)‘;su ;),LA: —+/4Y4
/209 bl Sen —1/40F

</AYA /00N s oSl
/¥4 Sy 3 g g sl o glis -1/44.
IASA Salis il g Kea \§F

CIPFF A Sl Sl
+/AVA 3,145 55 9 ylslime (VAT 4

1 Levene’s Test



ARAVAL £ g8 &/‘oﬁé A),G/QLA).J,AM,S Al.zu

0 05037
/0 Y s gylsblan Dogle o
bl Sl s 12 e

Sig t Solalinn pela Fo LT
YA Sl b yly Ken —V/en

AN Y04 o e S
+/YAY 3,1 3 g2 9 sl =\/+0A
/YA Sl il yly Ken — /N

A\at Y/\$Y sy oSk
+/78A 3,10 5 e g Hlsline —+/YAQ
AT Sl by Kes —1/FY4

Vil VA Hos oSl
NPV 3,140 5 92 9 ylaliae -1/v4)
+/A¥4 Sl by Kea — /e 9F _

+/4Y) /0 Sl oSl
+/4¥4 3,145 55 9 ylalime — /%0

04 0se5T
A GIBY 3 (g lslae Sl o
L mlols 2l 2 (e 2 )2 e

Sig t l3lne pelans Fo,lT
/10 bl (el —V/FYA

s 10/40F o e &Sl
VAR JJ‘J}A:::))‘}&&Q)UE =\/#¥\
VAV Sl el ly Kea </YVA

Ve WAL eslg eSSk
< INA® 551 3 5m g lsbias /XYY
C/AAF Sl by Kea —1/YYe

/A Y4 e oS
+/\AF 3,145 549 ylalime -V/¥YYV
Y Salis iy K /Y- _

AL ¥/0F4 Sl oSl
+/YYe 3,145 549 ylslime /N d

Wnslgidey 9 (68 4 =9
JUs 4 oS g )oplil AS S o LT 53 bl g onlite (6108 Lo s &S5 b 6™ ol (glo 3o g 55 e O]
4O g 5 T ss S (sl e slamse Jlo slalil b or (18 b o (51 (530l (Glal ol o
Sl el Loyl 1 5 0331 0l 5 S 5 Cows Jiln B 51050 ol 55 S e 035 0l 55T o 5 9m8
S Cl;a g oS 9 L yd ol .CM».”JJ;'-L’Q&A\ ‘5)\.1?4;'1/3.“ O3k solabl anu g LS o r.as\fe 913 g
Ol BLsl s oism (o L5l a5 oo (g0 308 0By SRl 31 5 Jiadl sloml ¢ o by 5 57 2l 531 sy
a3 53 (530l (Slac b 4 Jlo e i oSSl 0 5r s S5l S o Wil ain] ) 53 e 2B
ol 303 63k 5 ool a5kl 53 618 Ao o aige Sy ke 51z i ST (SIS 5 Sl 5 )3l 355 00 Sl
Gt g 53 e G ey a1y ol 5l 5 A dal g IS e 5l 3 g0 S gllan il 3 0 0
sy 4 B3 655 bl $LES 3 5 (6 gty 5 (6ol (Slatsloon 5 31 31 Ll il 5 L s3L l 50031 5,87 al g
@3Y Dolgr 5 SR Oa Tl ks iy Sl bk o e Sl Ll Lyl o SN ale pu VU
WJlmcpll sl 0 dadil | (6585 5 OBl 9 Jlo gl olols U5 (6l alkdes (o sl O 5STU s g dal i J 257 6

g3o 50 nl 5 Holoalol S5k Bl Lol 5 b b Glade ST (s 5L S S ladis 1) 5 da ol 5 58

1 Expected utility



5 Sty 5 iy Sy S asle s plos 55855 55 oSl LSl low NN F

(N OLISn 5 colr) 5555 ol o (GlocisS sl subeal sl b OIS e o Cilom 51 ladite sl 03litd ol ks o
e 7Mool b (5585 L e Ll o Sla 15 4 e o i S8 Sl (585 5 oS (i 3
SlasiS $lp o et ealadl Sty S padsn pl el Jlo Do pte 53 pulad fils 5SS (10 8
e Sk s plow gy o sty Lo Sl a7 b .Sl (69,8 D15l Jo 5 5B 58 )L L anm 5l 5o
S8 N Jle Dbl oslizl b 2agy nl e o Sy it 310118 wrle o o tys oy e 5 5SS |
F5an gm0y S 5 s S Sl e 5 e 3l 5 3l eslizal (Coda 53 b Olg8 sl Blosl wsp 53 s kb s
S s S8l L )l (5lskne sl Ll g Sl 1l et 5 ples o JSKE g 4L, 5
aalllaos s go Goioss ) 53 NS dle jr § 5w S 53 b plonil Sslite (63 S Ol b (o0lgiiy plo (sladkw
IA I ale g sl oiias & L 55 +/Y )y O ldie Sl cpl 30 S S e (Call sl okiiosls Sl 3
233 5 Sy 4 S e por 5 Sl +/0 pl 01 ke i3l S8 b (0 kST n o 55 Sy 2RS4 TY 0 5035k 4
A 5033k a ¥ I8 ale 5 ol VAl Il ol 530 SRy 1y 8 S e ()l LSS 4 5
gy o S5 g 5735 0L Ol o S5 95 9 ol SV g el 53 Calgins 5 ST o e 5 Sy RS
31 sl SouSS b eslize oy a3 b O il o ploms w5357 o3lizl 4l 8 02 ) S 31 01 or ple
(15 Oy Ol 5 g0 47 Sl oglize 53 S8y 5 sy 313 o (611 plom gy o 35 0 Wil 487 5 5bo00kes
Dl A Lad O gl plgus sy o JiSCET 4 p BT il 5 o (6 e sy Ol n s 31 (S il a5 4 o 5 L 5131
33 3,0 (g lskiae Sglis 5 Sy 5 e Hlialgw dow 53 SuSle kst b ioman 5 LB adls |y Jaide 030
313 S sbar 345 03 OIS e o dw 55 Fslite SSUe (slajlistlo o oy oo i 4 el Oy S
358 Ol gl ol ot )3 o sl il Jps b Solgls 12 oS5 4 (s 2 e Vol 5 Sy,
55,8 e )5 s 55 6145 4 Ll ol 6T (614 S I S 5 sdes CSTle din 3 53 SleNLI L O lbelges
A o 3 5 g5 ol DS 8 LSl il o s 53 oS (0l ) 53 (M e e iy Slan 4 5 L S
L oroman 13,8 oa 513 dom 53550 6T Sl Syl et ys S Sttty Yozl S 5 4 OIS ale jor 3
38l OYAY) elael 5 alide £ sans c(Y~\’F)‘pﬁ:lJ ‘ghu:a}}il{féb&ﬁd@lﬁsfdlﬁd\j@@quj
el L5 50 (VFY) O 5 05l jasl s 5 (Y4 V9) 0, e
U slslgdy V-7

3 SN Plp s ST le 5 sl 5 (o san Jhop ol 4355 b 348 o 405 Al I3k 1S el o
S S e 15l Jlab O lalgn 4 (658 e o plgs o JSCE5 53 00 gl (Sla 255 S o3l

Aoide ol o |25 5 55 S e ata 53 1) S 5 Sl ksl 358 0 40 5 OIS arle o &
sl I 5T w15 e Sl st Soadily 3 4 Sl bl 4 7 ge cal @ g 0305 13

.m;,\,;&g;,u,,,,buazs@JwTMwjggwjﬁﬂ;p@w;JTo\@,k4{

1 Radeerom



ARTATR L €3 A WE-¥ PO XS YPRY PR PSWAP O PRI I E

Sy Al
)jﬁdﬁﬁ}j‘»@' v\;‘ea;é)&m& Q‘f-\mﬁ};bé?s}d’d‘ rl:u‘).ﬁ 456.5‘)3‘ rw C)Lo:-))‘ Ali“"ju'.’.'b
Gt'
Glysl pwos s3> edda ydy oS 4 rLg,.» 331E) éﬂ.ﬁ\f@_b,« cos Sk L(VFay) c.ob' Cogrm 5 (Slge 39 03133l e ¢ e e b
https://www.sid.ir/paper/187985 NFA-VSY () s /dSa bo pou L iils sl

oS o b 35S sl bty SSle gy Sl eslizal L Pl dow (S5l 5 OBl (1YAY) ilaocas wsly s 5 Kus oS el (JB (s
https:/fwww.sid.ir/paper/200229 &Y~ &V (o Colelllas) 1l Glosl oo o 2l aliine S\ae 5 S5

db)lw)ﬁ):o.uA:AJJ_J\;T&LAJJ&Q\:»)‘;_,.&J%9\5&1):‘5;(5Ai\nﬂui&)@:aﬁ\lw)ﬁ.(\\"i\)M}g&l@@}qﬁ‘)xohw
.https:/fjak.uk.ac.ir/article_507.html A&+ A OV (bl il aloes .01 g ,lolg

g CLG..A A S pde > J;)LA ,1.1:3 E) d&fgﬁ J:la.’-' J,:)K (VFeY) S nc‘)@u-\m 3 6:\.'3 c@\f_:)‘}&u EJ:A‘ u},&dl: EO‘J,:AL» ccb‘jﬂt?‘}ﬁ-
NY=5F PANY cCupbs o plom 5 (olblam 2 (50015 o gnmn sn 3500, S wlm Sy Olpe » ST L ST
https://lwww.jmaak.ir/article_21937.html

$lapz SN OT dlin 5 )55 o2 sn SIS 02 ) SN (65 S 0 L plew o Dol (VFRR) (3ln el o 1855 5 o o 0 1o s 63 3ammn ¢ la
https://www.sid.ir/paper/951354 F5-¥\ (FONY /sl Lo/ ol Jlo iils 5o 550 5 <553

‘d’uubé_?)\:l@ é‘))‘ BoE B o,uwj_.\i L;LAC_,{JJ« Cl.@,.n sz'dj.’. C)b\,w}.rj::}.w Q‘J:::J C_,..GJ.»:J:SE (\F'\)C_,..‘:‘.b- ‘&)jo.\::.w ‘“3‘;‘;5’.")

https://jdc.uk.ac.ir/article_3351.html YOY-YYV «(Y)V carlo v g drew 57

%6%}7‘}:@"):};};)& d"\")g}:""dﬁ?"'l Juke O\): uﬁl‘-j)‘ (VFeY) Sl a&j}.»\.guedu\.w ¢dax| t)x@\b thazus (a2

DOI: 10.22034/IAAR.2023.172752 SA-FY (OVND ¢ pos plum 5 (5 ylbolucm R

f@@&iﬁ)}lﬂ_ﬁMheb‘sgiuiﬁM:ﬁjjhudﬁwsﬁkﬁ)uﬁb\sgk))‘(\VQ\>JWJAS_)JJL@AWu&?j&WLU§L?~
.https://jak.uk.ac.ir/article_506.html A\¥Y=\ 0 (V¥ (o /bl iils ales

33 G5 Opdel p O 4k e Catie (glaslae ¢SS 4 ‘5)‘..\?4;}#]»4 S, E LS L (AY) dels (gdes! g dllsl) ¢ b
https://jmem.dehaghan.iau.ir/article_526964.html A=Y (DY ¢ 4 Cu pole awnligs aolilias 01 5 5l5\gs Blysl oy s

Q\J«J )‘JL@.: éb)‘ oY JJ a.»\.ﬁti‘iéf_v_.:b‘ 6\.&&,& Jjg.l.‘.ﬁ BA @'J}J C,.:QLA L\Si.'r' (“‘qu?> J-F Au’.'w K} G‘Q’JA LC)L:J. $Q~«> tu;a.b 9(._3_}& AJ}LA‘JY
DOI: 20.1001.1.23830379.1396.9.36.8.9 A\V+=V0Y «(¥9)R ¢ v plom 5 Jlo (5 ylbolum (sla i s

t.‘;}:.J}Ej-l, Ol g dg.m._u P03 o)l s ;3 ARCH ;GARCH s by, gs‘-‘)ls s s L(VWA0) daes (o=l 9 Lo ) el (eslas
https:/iwww.sid.ir/paper/197917 AY=5Y Y « w slum 5 Jlo (6 )bl (sla_ing s aings

G e 5 Kot laussdons b o pite SoSle w LUl oS8 e g o3l Kb (25 (VF4)) slows (6w 5 el 03] jkosms
DOI: 10.22108/AMF.2022.128050.1648 Y=Y ()N + ¢ Jlo ol s lpls Cu pote

CLP Lew Lg‘)bv-t.:@; BE PSO ﬂ)}i}‘j M&)JZT}L—JA JJ{‘)L{ (Ve ')J’.g_)ﬁ: GGL:>[> 5 A gs...w\.o.g.la LGS ‘Lw)\.g: ¢ = “-;MLV‘_SM
DOI: 10.22103/JDC.2022.17949.1142 S0-F) carls e 5 s alons ,13lgs Glosl st S5 sons s sloS 3

Oy s sbasil 5 ool g o Mo lon 0 58 5o Jda ol plgs dow (5lntings L(IFAY) ima ¢ abiel 5 by ¢ alicdep puans
https://civilica.com/l/9066 YV-¥¥ (Y¥)IA cigie
s (g ool alilai ale g 5a 5 G O ple OS5 0oy (Salgls U s (IF49) et (ST 5 by ¢ Sulie

http:/iwww.jik-ifea.ir/article_10240.html AFE-\YA «(YV)$ ¢ g i8S Lo e


https://www.sid.ir/paper/187985
https://www.sid.ir/paper/200229
https://www.jmaak.ir/article_21937.html
https://www.sid.ir/paper/951354
https://jdc.uk.ac.ir/article_3351.html
file://///172.19.60.136/پوشه%20مشترک/10.22034/IAAR.2023.172752
https://jmem.dehaghan.iau.ir/article_526964.html
https://dorl.net/dor/20.1001.1.23830379.1396.9.36.8.9
https://www.sid.ir/paper/197917
file://///172.19.60.136/پوشه%20مشترک/10.22108/AMF.2022.128050.1648
file://///172.19.60.136/پوشه%20مشترک/10.22103/JDC.2022.17949.1142
https://civilica.com/l/9066
http://www.jik-ifea.ir/article_10240.html

TSy 9 Sy S hlo s plows (595 50 CoSlle LSl Jolos V1P

OO o Sl slazil 0T 5 Shes b5, s plom o Ol 53 T (glioe 0k L3 SaaSis 5,5 )8 L(VF ) Dl ¢ Bl 5 4l o Sutaly 5
.DOI: 10.30495/FED.2023.705588 .1 611

L;LAL;.UX.:)Q“.G‘_;)\.\3»‘_;&)@‘5&;}.»3;4&%\())&'L.01)\J.AL€..~b.,.;,?A.]@.b&:.:Jj&n)ﬂ.(\r/\\‘)dbcjzﬁwlﬁljGﬁlcui})}}

.DOI: 20.1001.1.26458020.1384.12.4.6.9 AYF-AY (FNY ¢ v plem 5 (5 )/blem

References
Andrew, W., Constantin, P., & Wierzbicki, M. (2003). It is 11 pm- do you know your liquidity is? The mean-variance
liquidity frontier. Journal of Investment Management, 1(1), 55-93. DOI: 10.1142/9789812700865_0003.

Bahri-Salth, J., Pakmaram, A., & Valizadeh, M. (2018). Selection and optimization of stock portfolio using the
Markowitz mean-variance method using different algorithms. Financial Knowledge of Securities Analysis
(Financial Studies), 37, 43-57. https://www.sid.ir/paper/200229 [In Persian].

Bani Mahd, B., Moradzadeh Fard, M., & Yaghoub, N. (2014). Ownership of investment companies and stock value of
companies listed on the stock exchange. Investment Knowledge, 157-168. https://www.sid.ir/paper/187985 [In
Persian].

Bechis, L., Cerri, F., & Vulpiani, M. (2020). Machine learning portfolio optimization: Hierarchical risk parity and
modern portfolio theory. Master’s Degree in Corporate Finance, Department of business and management -
chair of risk management. https://tesi.luiss.it/28022/1/709261 BECHIS_LUCA .pdf.

Chihua, L, Yijie, T., Tsung-Kang Ch. (2016). Top management team expertise and corporate real earnings
management activities. Advances in Accounting, 14(3), 117-132. doi.org/10.1016/j.adiac.2016.07.007.

Chun-Hao, Ch., Cheng-Yu, L., Cheng-Yu, L. (2020). An intelligence approach for group stock portfolio
optimization with a trading mechanism. Knowledge and Information Systems Volume, 62, 287-316.
doi.org/10.1007/s10115-019-01353-2.

Dang, V.A., Kim, M., & Shin, Y. (2013). Asymmetric adjustment towardoptimal capital structure: Evidence from
a crisis international review of financial analysis. Forthcoming. Available at, 10(26), 17-20.
http://ssrn.com/abstract=2399451.

Eusuff, M., Lansey K., & Pasha, F. (2006). Shuffled frog-leaping algorithm: A memetic meta-heuristic for discrete
optimizatio. Engineering Optimization, 38, 129-154. https://doi.org/10.1080/03052150500384759.

Fathi, Z., & Ahmadinia, H. (2012). Evaluating the efficiency of investment companies using selected criteria
based on modern and metamodern portfolio theory in Tehran Stock Exchange. Quarterly Journal of Modern
Management Engineering, 1(1), 1-18. https:/jmem.dehaghan.iau.ir/article_526964.html [In Persian].

Firth,M., Stephen X.G., & Liwei S. (2013). Cost of government and firm value. Journal of Corporate Finance,
21 136-152. DOI: 10.1016/j.jcorpfin.2013.01.008.

Hanauer, M.X., & Kalsbach, T. (2023). Machine learning and the cross-section of emerging market stock returns.
Emerging Markets Review Volume, 55(13), 30-33. https://ssrn.com/abstract=4287550.

Hibbert, A., Lawrence, E., & Prakash, A. (2013). Does knowledge of finance mitigate the gender difference in
financial risk-aversion? Global Finance Journal, 24(2), 140-152. doi.org/10.1016/j.gfj.2013.07.002.

Hamidiyanpour, F., & Neamatollahi, Z. (2013). Study on the importance and role of intellectual capital in portfolio
selection among companies listed in Tehran. Journal of Accounting Knowledge, 3(11), 133-160. DOI:
10.22103/jak.2013.507 [In Persian].

Jasemi, M., Kimiagari, A.M., Memariani, A. (2011). A conceptual model for portfolio management sensitive to
mass psychology of market. International Journal of Industrial Engineering, 18(1), 1-15.
https://www.researchgate.net/publication/285953509.

Keyghabadi, A.R., & Ahmadi, M. (2016). Comparing the efficiency of GARCH and ARCH methods in predicting
value at risk for optimal portfolio selection. Financial Accounting and Auditing Research, 32, 63-82.
https://www.sid.ir/paper/197917 [In Persian].


file://///172.19.60.136/پوشه%20مشترک/10.30495/FED.2023.705588
file://///172.19.60.136/پوشه%20مشترک/10.1142/9789812700865_0003
https://www.sid.ir/paper/200229
https://www.sid.ir/paper/187985
https://tesi.luiss.it/28022/1/709261_BECHIS_LUCA.pdf
file://///172.19.60.136/پوشه%20مشترک/doi.org/10.1016/j.adiac.2016.07.007
https://link.springer.com/journal/10115
file://///172.19.60.136/پوشه%20مشترک/doi.org/10.1007/s10115-019-01353-2
http://ssrn.com/abstract=2399451
https://doi.org/10.1080/03052150500384759
https://jmem.dehaghan.iau.ir/article_526964.html
file://///172.19.60.136/پوشه%20مشترک/10.1016/j.jcorpfin.2013.01.008
https://ssrn.com/abstract=4287550
file://///172.19.60.136/پوشه%20مشترک/doi.org/10.1016/j.gfj.2013.07.002
https://jak.uk.ac.ir/article_507.html?lang=en
https://www.researchgate.net/publication/285953509
https://www.sid.ir/paper/197917

VV/IEF &/pﬁé é),é/dgu)m,‘\m,s Al.zu

Khajehzadeh, S., Daneshvar, A., Shahvardiani, S., & Madanchizaj, M. (2023). Application of technical analysis
and Markov filter in managing optimal future stock portfolio with emphasis on investor risk using the meta-
heuristic artificial intelligence approach. Accounting and Auditing Management Science, 12(48), 63-72.
https://www.jmaak.ir/article_21937.html?lang=en [In Persian].

Lalehmajin, M., Zalghi, H., Bayat, M., & Sobhani, A. (2017). The effect of government ownership on the
performance of companies listed on the Tehran Stock Exchange. Financial Accounting and Auditing Research,
9(36), 151-170. DOI: 20.1001.1.23830379.1396.9.36.8.9 [In Persian].

Markowitz, H. (1952). Portfolio selection. Journal of Finance, 7(1), 77-91. https://www.jstor.org/stable/2975974.

Markowitz, H. (1959). Portfolio selection: Efficient diversification of investments. New York: John Wiley & Sons,
Inc, 23(9), 11-17. https://www.jstor.org/stable/j.ctt1bh4c8h.

Mashayekhi, B., & Azhang, A. (2017). Effect of family firms on information asymmetry and cost of capital.
Journal of Investment Knowledge, 6(21), 129-144. http://www.jik-ifea.ir/article_10240.html?lang=en [In
Persian].

Masoom Alishahi, P., & Azami, M. (2018). Stock portfolio optimization based on the Markowitz model.
International Conference on Management, Accounting and Knowledge-Based Economics, Mashhad, 18(23),
33-37. https://civilica.com/I/9066 [In Persian].

Mohamadzadeh, A., & Bahri, S. (2022). The moderating role of firm’s size and age in the relationship of
managerial ownership with liquidity and investment constraints. Journal of Asset Management and Financing,
10(4), 1-24. DOI: 10.22108/amf.2022.128050.1648 [In Persian].

Mohammadi Baghmolaei, H., Parsa, H., Tahmasebi, S., & Hajiani, P. (2021). Application of cumulative entropy
measure and PSO algorithm in Tehran Stock Exchange petrochemical companies portfolio optimization.
Journal of Development and Capital, 6(2), 41-55. DOI: 10.22103/jdc.2022.17949.1142 [In Persian].

Noorahmadi, M., & Sadeghi, H. (2013). Application of threshold-based filtered networks in stock portfolio selection
and performance evaluation. Financial Economics, 10(15), 111-115. DOI: 10.30495/FED.2023.705588 [In
Persian].

Norush, I., & Ebrahimi-Kardlar, A. (2005). Investigating and explaining the relationship between shareholder
composition, information asymmetry and the usefulness of performance accounting measures. Accounting and
Auditing Reviews, 12(4), 97-124. DOI: 20.1001.1.26458020.1384.12.4.6.9 [In Persian].

Nti, A.F., Adekoya, B.A., & Weyori, I.K. (2020). A systematic review of fundamental and technical analysis of
stock market predictions. Artificial Intelligence Review, 53(11), 3007-3057. DOI: 10.1007/s10462-019-
09754-z.

Rahmani, M., Khalili-lragi, M., & Nikomaram, H. (2019). Stock portfolio selection using artificial bee colony
algorithm and its comparison with genetic and ants algorithms. Financial Knowledge of Securities Analysis,
13(45), 31-46. https://www.sid.ir/paper/951354 [In Persian].

Rajizadeh, S., & Zeinali, H. (2022). The impact of profit changes speed on stock portfolio fluctuations companies
accepted in Tehran Stock Exchange. Journal of Development and Capital, 7(2), 233-252. DOI:
10.22103/jdc.2022.19038.1208 [In Persian].

Ralph, E.S., & Yue, Q. (2005). Suitable-portfolio investors, nondominated frontier sensitivity, and the effect of
multiple objectives on standard portfolio selection. TerryCollege of Business, University of GeorgiaAthens,
Georgia 30602-6253 USA. DOI: 10.1007/s10479-006-0137-1.

Ruiz-Mallorqu, M.V., & Santana-Martin, D.J. (2011). Dominant institutional ownersand firm value. Journal of
Banking & Finance, 35, 118-129. https://doi.org/10.1016/j.jbankfin.2010.07.020.

Sarchami, M., khodamipour, A., Mohammadi, M., & Zeinali, H. (2023). Evaluation of deep learning and
Markowitz models ability in optimal stock portfolio formation. Accounting and Auditing Research, 15(57),
47-68. DOI: 10.22034/iaar.2023.172752 [In Persian].


https://www.jmaak.ir/article_21937.html?lang=en
https://sanad.iau.ir/Journal/faar/Article/1073932
https://www.jstor.org/stable/2975974
https://www.jstor.org/stable/j.ctt1bh4c8h
http://www.jik-ifea.ir/article_10240.html?lang=en
https://civilica.com/l/9066
https://amf.ui.ac.ir/article_26605.html?lang=en
https://jdc.uk.ac.ir/article_3124.html?lang=en
https://journals.iau.ir/article_705588.html
https://acctgrev.ut.ac.ir/article_18452.html?lang=en
file://///172.19.60.136/پوشه%20مشترک/10.1007/s10462-019-09754-z
file://///172.19.60.136/پوشه%20مشترک/10.1007/s10462-019-09754-z
https://www.sid.ir/paper/951354
https://jdc.uk.ac.ir/article_3351.html?lang=en
file://///172.19.60.136/پوشه%20مشترک/10.1007/s10479-006-0137-1
https://doi.org/10.1016/j.jbankfin.2010.07.020
https://www.iaaaar.com/article_172752.html

RS Sty 5 iy Sy S asle s ploes (5988 5 55 CoeSlle Sl Jlwi 111A

Sinaei, H.A., & Goshtashi, R. (2013). Evaluating efficiency and relative performance of firms by data
envelopment analysis approach for making portfolio. Journal of Accounting Knowledge, 3(11), 105-132. DOI:
10.22103/jak.2013.506 [In Persian].

Tanaka, H., & Guo, P. (1999). Portfolio selection based on upper and lower exponential possibility distributions.
European Journal of Operational Research, 114(1), 115-126. DOI: 10.1016/S0377-2217(98)00033-2.

Thakur, G., Bhattacharyya, R., Sarkar, S. (2017). Stock portfolio selection using dempster-shafer evidence theory.
Journal of King Saud University Computer and Information Science,1-13. DOI: 10.1016/j.jksuci.2016.07.001.

Thomsen, S., Torben, P., & Hans, K.K. (2006). Blockholder ownership: Effects on firm value in market and
control based governance systems. Journal of Corporate Finance, 12, 246-269. https://doi.org/10.1016.

Vasiani, V.D., Handari, B.D., & Hertono, G.F. (2020). Stock portfolio optimization using priority index and
genetic algorithm. Conference Series Journal of Physics Conference Series, 1442, 012031. DOI:
10.1088/1742-6596/1442/1/012031.


https://jak.uk.ac.ir/article_506.html?lang=en
file://///172.19.60.136/پوشه%20مشترک/10.1016/S0377-2217(98)00033-2
file://///172.19.60.136/پوشه%20مشترک/10.1016/j.jksuci.2016.07.001
https://doi.org/10.1016/j.jcorpfin.2005.03.001
file://///172.19.60.136/پوشه%20مشترک/10.1088/1742-6596/1442/1/012031

