
 

  ! " #$ %&$ '( $ )*+#! ,-./0 ,12 34 25 6728 " 95(7 :.12;<=7 (7 >5 ?.$7

@A12 'B+C >(7%D7  

 !"#$% &'(!) *+,-1
  

./012' '3-42
  

56'37' 5,8%3
  

9+:6; (!<324
  

56=) .>?5
  

 :@2!+6(29/1/1391        :A3+BC28/3/1391  

>%+EF  

*0$8" 5'3" &'6D E!7(4' FG+6=/H' 4' *H!I% 9+'  J !" #G+:=K6!% .+'6'( ,L) ."!+M4',N' &:!OG% 5!-6!$P% *" *Q=  RS+6 53$T

F$N 9$/N!$% UVN!+6': 9$/N!$% .0P+-   6'4!" 6( (=Q=% 5!8G+(:,W% 9$01X- : &!2'3WN' Y>Z% 6,[ 9$/N!$% : VN!+6':

 ,0N!% .P[':"E!8) (',PJ @"!\ M4',N'"  :",+3] @+(:,W%"  .@)' M(3K M(!OG)'  *" ^_!S% 9+' ^7 @$>"![ .)63" 5'3"

XKUFG+6=/H' 9+' R 4' M('( 5!-  .P[':186 3$J .N!%4 *>`!2 6(  '38J 6'(!8" a'6:' b6=" 6( @K3< 1385  !J

3$J 1390 M,< M(!OG)' .@)' FG+6=/H' Y2=% (3c>X? 4' .K!7 d-:eC 9+' 4' M,%; @)( *" f+!GN PSO  43% *L)!W% 6(

@)' RS+6 53$T M4',N' g>Gh% g+6!PJ 6( #G+:=K6!% 5'6!K.   

: !"#$ %&'()* *0$8" F$N 9$/N!$% UVN!+6': 9$/N!$% UE!8) ,L) U&'6D E!7(4' 54!)-  Y>Z% 6,[ 9$/N!$% UVN!+6':

&!2'3WN'  

  

  

                                                            

1 .i+!0` .),08% ,<6' .)!0<6!K 5=jkN'(- *%!N3" d+'3T UFGS$)  '38J 5(!lG[' E=>? M!/kN'( U5(!lG[' 5#+6 U(m=nS% M,0S+=N) U 

Email: hemizban@gmail.com 

2lG[' ,<6' .)!0<6!K 5=jkN'( .(!- *%!N3" d+'3T  U#K3%  '38J ('4; M!/kN'( U5(!lG[' 5!- FGS$) 5#+6Email: 

za.afchangi@gmail.com 

3U5(!lG[' 3/k-:eC . Email: meahrari@yahoo.com 

4 U !GS>/N' 9>c0$H M!/kN'( UE=>? M,ckN'( U3J=$o%!K E=>? 53GK( 5=jkN'( .Email: farvin@lincoln.ac.uk 

5!$- U6!+(!G)' .U '38J 5(!lG[' E=>? M!/kN'( .X>? & Email: Ali_souri@yahoo.com 



 

206                                                              5 G.H7 ";-I )0 *-GJ' K .A! 4 L:M5(;D >2 NO L:PO Q $ L1391 

1 .)0%R0  

 iXQ 9$P% 5!8<:6 : *p="3% &!S)=% q)=J *K '6 *P%!Q 5!-4',N' VC .H!% 5!-6'4!"

.% 6'3[ 9+3+!) 6!$G]' 6( .r'3IG)' &6=` *" UM,< 56:; ,0-( d+'#2' @)' sr': .

 ,<6  ; m!LN( *" : *G<'( F$IGS% t!LJ6' *+!%3) u$lhJ ,N:6 (=L8" !" !-6'4!" 9+' .+'6!K

 a'6:' b6=" U.H!% 5!-6'4!" F8% 5'#Q' 4' .c+ .@23T ,-'=] &6=` 6=kK 6( 5(!lG['

iXQ #K3% .+=) 4' 6'(!8" a'6:' b6=" .@)' 6'(!8" VC 56:; 4',N'  dh" ./0+,IN : !-

Mv:3C .H!% 9$%!J 6=w0% *" .`=l] *+!%3) 5!-  3/+( .+=) 4' : @)' &,% ,0>" 56'BT

VC  !T,N6'( *K @)' .0nXZ% : .X)6  !c% .% ,K'6 5!-4',N'  x)!0% ^W% 9+' 6( ,0N'=J

@K3< 6( 56'BT *+!%3) 5'3" '6 (=] ('4!% M=Q: U9X+' :  : 5,+=N) ,N4',0$" 6!K *" !-

U '6!cX-243U1388 .(*0$8" 6( .+'6'( *0$8" y!hGN' .>`' *>nS% E!8) ,L) 54!)  a'6:' : !-

.% *+!%3) .lhk% 6',I% !" *K @)' 56'(!8" U '6!cX- : .?'6) (3K *$8J  '=J1388U21 .(

A:6 M(4!" 3zK',7 : RS+6 ^[',7 !" *0$8" 5=OJ3C R+ ^$ckJ 5'3"  (=Q: 5(,PG% 5!-

' .(6'( A3/N M=$< 6( .N':'32 5!-(=L8" : &'3$${J #G+:=K6!% 5=OJ3C  6,% *+3wN 6!kGN

*+!%3) *" E(3%  5'3" '6!K 56'#"'  '=0? *" *+3wN 9+' : (3K (!j+' E!8) ,L) : 56'BT

*0$8" U '6!cX- : 5|) ,< *G23T 6!K *" E!8) ,L) 54!)2006U928 6!$P% :( 4' m,% 9+' .(

'3X- *" RS+6 : M(4!"*+!%3) *Q(=" @+(:,W% M *%!N3" xH![ 6( U56'BT E:( *Q6( 5#+6i1
 

*+!%3) *K @)' 6'=G)' }32 9+' 3" : ,+!XN .% M(!OG)'  M(4!" i+4=J #$N : #+3T RS+6 6'BT

.% m!%3N &6=` *" E!8) .+'6'( (',PJ #G+:=K6!% m,% *K !jN; 4' !%' .,<!"  9$01X- : !-

!C : |!" ,7 *" t="3% @+(:,W% @<',N 3" 6( '6 .+'6'( 3- 6( 56'BT *+!%3) @LSN 9$+

@+(:,W% .>`' ~#Q *K @+(:,W%  :( 9+' !" .XN @I"!Z% U,0GS- .P[': 6'4!" 5!-  .(3K

 : !$Q) (=< .% M(6:;3" ^X?6( &6,N *" q+'3< 9+' *K ,N('(  !kN 3+'(:!$Q

U '6!cX-1996U1691' @8Q 6( 5(!+4 5!8<�J #G+:=K6!% 4' ,P" .( m,% 9+'  ('( !IJ6

)   '3/+(: �N!� .@23T &6=`2009U10529)#%=T : 4,N!N32 : (2007U1177 m,% (

                                                            

1. Quadratic 
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*OH=% !" VN!+6': 9$/N!$% m,%  '=0? !" '6 #G+:=K6!% *G2!+ ��`' (:,W% 5!-1
(CCMV)  *"

.,0G23T 6!K  

*+!%3)  :#2' 4:6 @$X-' *" *Q=J !" U*H!I% 9+' 6( 6!K U.H!% 5!-,L) 6( 56'BT FG+6=/H' (3"

*0$8" *0$8" ^_!S% ^7 6( &'6D E!7(4' 54!)  : s$W` (,? @+(:,W% !" E!8) ,L) 54!)

*+!%3) @LSN 9$+!C : |!" ,7 *" t="3% @+(:,W% 9$01X-   !X- !+ .+'6'( 3- 6( 56'BT

M,< M('(  !kN '6!K 43% F)6 !" U,+3] @+(:,W%  *>nS% d-:eC 9+' 9+' 3" M:�? .@)'

#G+:=K6!% F$N UVN!+6': 9$/N!$% .0P+ RS+6 g>Gh% g+6!PJ 4' M(!OG)' !" '6-  : VN!+6':

 *" *Q=J !" *0$8" 5=OJ3C *S+!I%  !c%' 9+'3"!0" U@)' *G23T 6!K *" Y>Z% �'3WN' 9$/N!$%

.@)' M,< F-'32 RS+6 g>Gh% g+6!PJ  RXK *" ^_!S% 9+' ^7 @$>"![ .)63" 5'3"

D E!7(4' 54!) *0$8" FG+6=/H'U&'6 4' M('( 5!-  .P[':186  6'(!8" a'6:' b6=" 6( @K3<

3$J .N!%4 *>`!2 6(  '38J 1385 3$J !J 1390 M,< M(!OG)' .@)'   

 dh" 6( Ub!)' 9+'3"2   dh" 6( UY$IWJ *0$k$C3  *K RS+6 g>Gh% g+6!PJ 3" 56:3%

*0$8" 6( .% 6!K *" E!8) ,L) 54!)  dh" 6( U,N:64 FG+6=/H' .>`' y=�6!� PSO 6( U

 dh"5 5eJ'3G)' : *G26 6!c" FG+6=/H'  dh" 6( :  ; (=L8" 5'3" M,< M(!OG)' 5!-6 

*G2!+ .% *_'6' '6 Y$IWJ 5!- *j$GN .F$-(  dh" 6( 53$T7 .(=" ,-'=] *H!I% .N!+!C dh" #$N 

2S+RT4 )*+P+U B! '2VB0 .  

b6=" ^$ckJ 4' ,P" dIN @$X-' : &6:3r @>? *" 6'(!8" a'6:' 5!-  M!26 : (!lG[' 6(  ;

d-:eC U*P%!Q M(3GST : g>Gh% &!PH!Z% : !-  (=L8" 5'3" .J:!OG% 5!-(3c+:6 !" 5'

) �6!< ',G"' 6( .@)' *G23T &6=`  !%4!) 9+' .+'6!K d+'#2' : (3c>X?425U1964 (

*+!C '6 .H!% 5!-,L) .X>? @+3+,%  M(4!" �3N &!N!)=N *K '6 !G" @$)!S7 x+3r : 56'BT

) 3- *" *Q=J !" .(=XN .23P% U,-( .%  !kN 6'4!" M(4!" �3N &!N!)=N !" *S+!I% 6( '6 E!8

 dj0) 5'3" 56!$P%  '=0? *" !G" x+3r 4' 3$]' m!) ,0� 6( U9+3+!) : �6!< &!I$IWJ

M,< M(!OG)' RS+6 @)'.  *"  ,$)6 �,- !" 6!" 9$H:' 5'3" UE!8) ,L) y!hGN' *>nS%

                                                            

1. Cardinality Constrained Mean Variance 
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) .K'4!%!+ : =N=K .@23T &6=` m,% 9+'  ('( !IJ6' @8Q 6(1991 U519 9$/N!$% m,% (

Y>Z% �'3WN'1
)MAD( *0$8" 5'3" '6  E!8) ,L) 54!)*%!N3" R+ *" *K ,N('( *_'6' '6  5#+6

.% 3j0% .Z] .% .Z] m,% 9+' *K ,N(3K &!L\' !8N; .,< 56'=<( 3" ,N'=J  *Q6( m,% 5!-

 .kh" @)' 3KD *" E4| .,0K �O7 #$N '6  ; 5!+'#% m!7 9$? 6( : ,+; Y_!2 RS+6 E:(

eC 6( *K @)' #G+:=K6!% (=] *" t="3% m,% ��`' @8Q 6( !8<�J 4' .%  '=0? .k-:

 :,0K" U,0GS- .cG% VN!+6': *" *K .+!8N; *" @LSN VN!+6': F$N 3" .0GL% 5!8>$>WJ

.% (!j+' 53G8" 5!-,L) ,00K" U#G+:=K6!%)1995.(  

 m!7 6( : *G2!+ *P)=J 5!-6=kK 6( .H!% 5!-6'4!"  :#2' 4:6 &'3$${J : ,<6 !" M4:3%'

d$C ^"![ 3$� (3c>X? *" *Q=J !" : *P)=J *+!%3) .0$" M'6  '6'BT  5'3" �W% .r!+6 5!8>7

 6'3[ *Q=J (6=% 56!cG"' 5!- FG+6=/H' U!8N; ^7 5'3" 'BH : ,0GS$N .2!K ^_!S% *N=/0+' ^7

 @$PXQ R+ 5:6 3" *K ,0GS- .>%!cJ 54!) *0$8" 5!8<:6 U.>%!cJ 5!- FG+6=/H' .,0G23T

0K .% 6!K y'=Q *?=Xj% R+ 5:6 3" 3/+( &6!L? *" !+ i"!J *" *Q=J !" @+!8N 6( : ,0

 3" *K &'6D .PXQ A=- 6( M,+' 9$H:' .,00K .% ',$C @)( *0$8" y'=Q *" U*>nS% �,-

53$T(!+ U!-6!G26 4' .)!0kN':6  m,% R+ b!)'  : 5,0K q)=J @)' .?!XGQ' &�%!PJ : !-

  '=0? !" &6!-3"'2
(PSO) ) ,< �3Z%1997 U303) U(1995 U395!- FG+6=/H' .( 

*�6=% .N=H=K ^z% 53/+( 56!cG"''32 !-3
)ACO( U '6!cX- : �N!K)2010U238 5=jGSQ U(

="!J4
 U,H!N:6)1996R$GNv FG+6=/H' U(5

(GA) U '6!cX- : .1)'6=H)1995 U384*cL< U(  5!-

.Ll?6
(NN)  U '6!cX- :  =%;)1993 U597M,< 54!) *$L< 54!) @h) : (7

 )SA( 

*0$8" ^_!S% ^7 5'3" ,L) 54!) )9$H : �N(6!" 9$H:' .,< (!80k$C E!8)2010 U238 (

                                                            

1. Mean Absolute Deviation Model 

2. Particle Swarm Optimization 

3. Ants Colony Optimization 

4. Tabu Search 

5. Genetic Algorithm 

6. Neural Networks 

7. Simulated Annealing 
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1. Local Expansion 

2. Global Expansion 
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1. Cardinality Constraints Markowitz Portfolio Optimization 
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1. Reflection Strategy  
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1. Cardinality Constrained Efficient Frontier 
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