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With the introduction of mean-variance model Markowitz took a
Semi-variance risk model giant step in modeling and optimizing portfolio type problems. But
Metaheurisctic, ’ his model is based upon some assumptions that rarely they can hold
model comparison, in practice. For this reason, many researchers have taken steps both
t-test theoretical and practical to make some improvements to his
standard mean-variance model. Up to now different risk criteria
models such as semi-variance model, the absolute deviations mean
model, and the variance with skewness model are introduced by
various researchers. The most famous risk criterion is semi-variance
model studied well and took into consideration again in this article
as well. Here, authors have taken steps to optimize the semi-
variance model taking the number of the portfolio shares and the
ratio of portfolio in each share as the model constraints using
simulated annealing and Tabu-Search meta-heuristic approaches for
optimization purposes. The efficient frontier line of main constraint
is drawn and the capability of these algorithms in drawing these
lines using two-sampling t- test is investigated. The model uses the
historical data from DAX, Hang Seng, and S&P100 from years 2007
through2009 as its input for calculation purposes as well as model
analysis

Potfolio analysis,
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2 Downside risk

Vo )lod —YF aler SIYAY jo2 0 codgi o oo g @ollo (owiigen (ol (o 42 5


https://ijiepm.iust.ac.ir/article-1-398-fa.html

[ Downloaded from ijiegpm.iust.ac.ir on 2025-07-18 ]

\FY by w9 60,70 E5l5 (a e Sy lere S gl g yg1 (55w w6y INE (Sla gy dmm Lo

el J ale o a8 Bolai sae &S Dype ol 4 ol
ol cog b SBlie 05 o 13 (K +1=j=2K)
Bl g ,o a5 bxl 5l sl a5 I3 T —k alp o a8
35 (638 aylo s pll (o 30 by o sl 55y 51 (T
Sl a5 s oo plis 1) 5dedi e 5l (s 1- E_;I'EQ £; 13J
o Sl sadsity s Lily cadl ST (65 alep
Gl 031 (550985 590 Comnd 5l (g0, b i e 5 0 .[Y’]wb’
Gy Con 4 azg bl olas pll g 4 Slg o0 a5
o o3l LolaiS pll o ap oS 5uloi g 5l (S ) Wikonds

)5 dlre pj Ojge a4 Ol (o0 | (090

Wi =g+ si/Zsj legj

iQ iQ

et vy 8Ll 4y pll g S Bl ol Wy &l o
a ond odsi gl Dlez pled el o315l g Carnd |
oably des Jae sl Gad sls Ol Loyl (38 Bsed
b 9> @ Lo Codguze 4z ST(OY) alal,y 50 15 Ces
Sl oo (Y a4 bogs e Cudgases Lol conl J1 35 0 lgan
Sz g ond 3l aned il sle sl o il 8
Jol dl> 1o ;0 a5 ol adgl slo Clg plas oals osls 7,5 £oinn
@ s Gud sla Olyx 4 s dl> e 0 Wgd (oo Sl
WS e &5 )10 5ls )5 anlp Sy 4 ol pl g
A algd Lo (8)) ppes 2 YU 0> bgs e Cudgazme

e ooy L b Sl ()8 ey (SsSe Jle ol L
=Y N=V O g0 a0 gdoil e Ol Al 08 (258 0
o e opl sl > ol SO ol 0= 5 & =00V K
ol sl {Sv= g Sy = ~/&} Q={V5V} Syge 4 lg
o 5B 5058559 5V 5T eles o ool psgie ol 4y J
ol 1= Xjeq g = /ALl o5l sulisi gy s 5 03,5
IV s gl b JBlas slps 1 plaST o aS iy so 13
D3l g el e 5o

Dygo o2l 4 ol o LiSe= 135Sy = 10 > ol cnl e
Pl ¥ g 4 a5 bl (g5l yoy S| (S o5 05 s
3 s plpln g Se/(Sr+Sy) = +/FFYA L ol Wb e
S IPVEY L el il ol e ol T g 4 45 s e
85 dgiS yay 5l (s 05 (e 4y g Wem +/) ++/$FYAx+ /A
X Sy Iy +8) = *IYAOVL ply ol o (olaisl V pges &

o Wy =+/Y ++/A

2 Free portfolio proportion

(O 0) dlaly ol (8) alasl, las () alanly oy a5 4o
5ed58,50 50 00l (55 e p plows Slasd a5 WS (oo (e
4 Cusgase ()l b 0,LaI LS a5 jshailen il K L il b
Lol 9t 5edoi e (il ange Slasl o Lol Cusgas
23l sdsdiyg 0 pll g ST a5 WS e Gl (V) 4l
50 G oy i 00l 0 4 sdgi o 5l s = 1)(2
2 e ol Sy il 8y Sl g8 Blao b Wi 0sd
aal; ol yao gilgiyg o s = 0)(Z wsls odsis o
abal) g )z 0590 (Sloj o oyg0 o 15 g e 0oL (VYY)
o dole Gloj o)90 T o 1) sdsiiye e0jl (:Sile (OF)
O 0)alasl,y ploil s g sl IS Coogame Ky (VF) aba, . aiS
wiled WS (go i Sy She b e Djgo a4 14 E
P AL pd by Jae ol po byl — ke Joa
ol s Ll slcdly, palys caws 1S §r0 4 G g ya0 alold
L Geizmen 9 99 (o0 i (bl ded Joo sl LB 55
s ol Jae 5o (Vealal) (ol Codgae 3529 4 4255
Sensy Jhore o (CCEF) Lol cusgame SIS 5,0 d15
oG98 e 45 0Bl aLAs Az 39 h (oo S (il )ly e
J> & Sl o sue hlide (ot 18 55 eliy Altes
Slr opar 4 o2l sle S5l sl b ol 09,8
il 5 el 2K8y 5 S Sl S5 bie b Plewe
wlgs oo Bl 5l gg8 nl do sl Sl p b Sss
tslio 5 oolil 4y axl, dlie aslol o S Lyl ) (o ige A5
Bl sl oad il and ST 5 gsten gezt i )Sll
Eony uilly Ao Sy Jlre Cod Lol Codgaze 1S5 e

e

Sy 5l155 sl o 59510

b Clgar (5,135 3o, Se5z 6-)
oS (sl oad ile aed S 5 ggiee sy lo 058
Sy 4 a5 ola Olex 5l ail sl a8 3 15 & allis (] jo
OlF o 1y Dloz o oS (o0 odlial Wgd (oo (5515 50) 0
Coond g0 5l a5 cd 5 las o Wl oYK L glaw oy S
(Js‘ dJl)QH ) ule} Js‘ Comnd b){ » L§|JJ ol 00l J.&M..l
S oo Pl (ol ok |y g B oo N (e
0O ls (e o Glel QL) el asgorme ()
5 yoo alold o dolay job 4y sue K (sl poo )0 K
aS ouds adgi Bolay slacl pl 5l plas” o 0 o aded S

Ale Slyz Jsl ceand o gl Al b peps oo Sl 5 L

! Cardinality constrained efficient frontier
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Initiate the tabu status
Repeat
Search a set of neighbor solutions of the current solution
Evaluate function values of these solutions
Apply aspiration criterion
Choose the best one among non-tabu solutions
Replace the current solution by the best one

Update tabu status
Until a termination criterion has been met

! Tabu search

2 Local search hueristic
® Cycling

* Tabu moves

5 Aspiration criteria
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