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�9,>)?(GA) @�A� 5�A� 'B�#�!#����C('�DE!�!� #��( �%� E=F*G ��! 8F�HID#*E 
&� �'�J �!�!�����)��! 'B� .��� ��&D�� ���$()H�, VaR �*�! 3'*4 #*9��K �+, �� .

���$( =�!#�K���C*� �*� �A@	 &)�*�� �'*L )!� �!/�*� �'*( C*( E'*@.�&�GA #*MFN /! O
89��%:;! �� #@�A� �/�� 	 '*,&� & C*$�BP )*�9,> /! #*E 3�%� ��'LQ5�*A;! �*$�BP �� R*(�
#9��K ',!.O�  89��%:;! =�! CMS! ��H( T�U$,! ����� RV��*( �*� ��%*"�� �� �*A,D �W�*� ����� 

& 3'�X��5'L /�*�, #*� Y9Z*( & C:9*�%�� '*@,�( [�*" C*G��� \�!�*4 ����*� �*�! ]*�!%	 .
#�B4 �/��!���(�A� 'B� CZ9( Q/! R0?�4E3'*4 5�*6,! I!�*A	 -�%� �!/�� �� ^M9_( �
��! .`��9,#���� �:,�Z, 3'(D!��E � )��� �/��;'( �&� C� �� �/�! #*��+, ��*@B( �*� �!/�

 #@�A� �&� & )��� .�$( �/��89��%:;! ��  �� )�9,>#����I/& I��&D ��  'B*� #*@�A�
&� �� ���&'�( =9��K �+, �� �� 5�A����� )��! .

'�( $��	 JEL:G1OG11.
*��+ �,�- :��� .�$( �� �/�! #��+, ))VaR(a�_9,! OO#*@�A� 5�A*� 'B� O5�A� 'B�
%:;!#@�A� 89�� �/���9,>).

__________________________________________________________________
∗3&�K �����9�! 'QZ,!� O��9@E3Oc�� C�'@A( C�%P =�';!��d, #N!%" C9$@S 3�:Z,!� 

h_khaloozadeh@kntu.ac.ir 
∗∗'AZ( C�&��� 3�:Z,!� Oc�� 3&�K O��9@E '4�! C��@4��E �%6Z,!� nasibeh_530@yahoo.com 

1- Value-at-Risk 
2- Genetic Algorithms 
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E���$( e!%,! i � ��  Rj( C;�('(D�� :@�'�, O� C��!� !� 3��k & #��(�� �/�! O.
��� e!%,!)N%( MFL �� �fg( & �%Q���� ;�(C3�%� e%@9( ����� E�A,D #MFN /! #

C( I!%	#����)��6	 �0�*�� O)�!/�*� ?�*�� O)��*B9L! �l�*�� O)C	�*�MFL m

)MFL *Q���(�**�� O)J%*�n Co�**�� O)	Q>%**;%@�p�*�� O)**���� Cq�**�� O)
:@�'�,Cr��� &)�'( s3��4! E��.�*�� ^*M9_( e!%,! =�� ��)��*  O�%*N%(

��	 ! t�B�E��� �� �u(�$( �j)��� e%, /! )'@9�  #N!%( �!/�� .&� I!H�(#�'*4�
��;�$� �� ��6	�	u(�$( OC�!'����, &��!/�� �� ;�(C#$*�%	 & `�&�*	 h*N%( 

&� '�'N ��$;�U(���� )/��, i�!H�! =�@XF  & 3'4 #*� ��Z*(E���*  ;�*(C
	 #$�%	 vL��Q�@)��  3/!',! =�%, ���K ��� )4��! 3' .��*� �� ��*  �*�"!

VaR #��)���/�! a%B�( ���$( C��� )��! 3'4 R�'B	 �!/�� #���%P #*E =*�! 
#��+,#�4Q$��& RC�4 & ����g( \�%	 E��� ;�(C!�*� #��(�� I!��'( &�

E��� ��9@)5�A� 'B� #�E��C(�&�0w . �'( � �VaR !HN! ��*�� ^M9_( )
� �� !� �F�J)���$( EFC]FN C(E'@.MS! R�;�C#N%	 #��*�� ��*�$( =�!)

��! =�!E#VaR ��� )E� �� �A@	 !� 5�A� 'B� R)I�*�� �'L C*( '*@E.VaR 
� �� ��+,)$��	 O5�A� 'B� C,�(/ Y�! �9(!��� &� /! C00)3/�*� =��9Z*�� �� �x�@9(

 #N%	 �� ��B���( #�ME & ��! 3'@�D C,�(/#�5�6,! �9(!��� =�! C(�%*4 (yU*� &

__________________________________________________________________
1- Business risk.
2- Market risk. 
3- Credit risk. 
4- Operational risk. 
5- Legal risk. 
6- Technological risk. 
7- Political risk. 
8- Liquidity risk. 
9- Model risk. 
10- Gregory, P. C. (ED.) (1959). 
11- Time horizon. 
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I�@�FP!0��!)#N%	 ��#�� ��G&�<(#;z�( 3��&D�� ��F9n! �:,�Z, �9(!��� =�! 
#9�!%" I'4 ��  ID#;z�( �%� ' !%" (&#���*G #@�Z�� ���$( =�! #Su" �%P

&� !� ��+9,! ��%(�,�(/ Y�! CI�Z, CS�" I�@�FP! yU� �� �+, ��%( C(' � .
8A( �	=��&� � ����(#BVaR '@	��BL /!:{,���!& �&�|E{,���!&%?O�&� 
#�B4 �/��3�!� �� _���	Cl�,%( �&� &E%;��m	 #9B;! OQ�@)�� �:���Rj( 
VaR U" C&VaR �9;� |H�, �(�K#�E��C('*,&�o.{,�*��!& �&�|E& {,�*��!&%

 �,%( �&�E3�/�� ��(�, ]�/%	 .�� #��� �� %;��p��! �!%9�! .
���'( � �E��u)a�_9,! �( I!�!�K #��(�� T'  O5�A� 'B� E8F�HEI��

 ��! 5�A� 'B� ��+9,! ��%( �%� I!H�( .O�%*� ]��*	 & 5�A� 'B� 3�/�� ]�/%	 �K!
 !�!� & }_Z(�S�" ���S%d" C'4�� C(�*( =*�! I!%*	E8F�H �/�*� !�*� !��

E#@�FE� I��)��� ��&D�� ���$( )=FG �!� 5�6,! O5�A� 'B� =*�! #*E �!'*�( 
( & }_Z(@�$C!�� ��*�! 3'4 =��$	 3�/�� =�:,��( .��*( ��*� =�*;&!EH9�%q&

=��%	r=�:,��( ���$( ��@B( �� !� �'( e%, =�! |�*��)!�*� & '*,�!� ��A@Z*�� �
3/!'**,! ��**�K�**�� )a�**_9,! !� {,�**��!& OE'**,�� .�&� -�**�! �**� ID /! {**�
#@�A� �/��=�:,��(|{,���!&E��*�/ ������	 & � ���'*4 5�*6,! ]oOp&q[.��
]N�(s]r[OVaR 3/!'*,! �*:�� 8*A( ���$( '@~ �� ��*�K �*�� )RV��*( '*�� /! 
#@�A� �/��#���%�	 ���S%d" ���;)	�B���( &C�*�! 3'*4 #����( .#*6�9,

 I��� #����( =�! C( E�%N& �� '@=�! #E#@�A� �/��VaR Z*( ����� t�	!� QR�*	 /!
 #@�A� �:�� e!%,! �/�� �� ���)��! ;&C=�:,��( 5�A� 'B� =9��� |VaR �)

#;z�( F( & Y��	 R��J Q=0w ��! .��P /!C���$( �:�� O�� 3/!',! ���K �*�� )O

__________________________________________________________________
1- Confidence level. 
2- Variance-Covariance. 
3- Historical simulation. 
4- Mont Carlo. 
5- Varcholova, T., Rimarcik. M., (1952). 
6- Return. 
7- Markowitz, H. M. 
8- Tobin, J., (1958). 
9- Gaivoronski, A., Pflug, G., (2001). 
10- Feasible. 
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B��@( =�Z,�NC!�� �VaR '@9��, ./��, =�!���@�#�����C�*� #*@�A� 5�A*� 'B� 
���$( VaR MFL Rn 3!� =9��� &C� h;�k �� )#�B4 �/�� OY�%(tu(�E -%��( 
��!.
�� 3'�! #;��( =�!VaR#@�A� �� �/���	 5�A� 'B�E5�A*� 'B*� & 3'*4 h*�

 89��%:;! /! 3��<9�! �� #@�A� �� �9,>)#���� ��! 3'(D#���%P #E!�!� =F*G 
�( I�%�E&� '�J O#MS�n 5�A� 'B� 3�/�� 8F�H�VaR 3��&D�*� H�, C*( �%*4 .��

i_� �� !'9�! #(!�!?/��, ��%( I%��W%(�� #;z�( #V!�! & =��B	 C(�%4 .{�*�
 i_� ��l�9,> 89��%:;! )#�I!%@L 4&� C%*J ����� �#*@�A� �� �/�*� RV��*(

 T��$9(��k & T��$9(03�!� ��4 t!�d9_( OC(�%4 ./! RS�n `��9, O�"D i_� ��
#�B4 �/�� �� /! 3��<9�! ���,�(/ C�%��( #*� �*4 3�/!&�EY*M$9( �#*� ]��@*S

 -�%� �!/�� �� ^M9_( �%��( I%��W%(�� /! 3��<9�! �� I!��! #*� #;z�*( :,%*:~ C
#@�A� 89��%:;! & #@�A� 5�A� 'B� a�_9,! �/���9,>)�*�! 3'4 3��&D .'*S��

� � )5�A� 'B� �� 8A� 3�/!&� /! #�,%K#�!=��$	 C(�%4 E&� '�J #���� )
5�A� 'B� '�J =�! �%N& �� t�@FG O�%4 3��&D��#��*�� '*��� 3'*(D!�!��3�/�*� 

�(E'4�� 8F�H.

0/
�� �� $ 1�� ���� 2�( ���� ��� 3�45�� VaR 
I�F  �%P EMS! T'  '4 #9<K #C#@�A� OY���	 =�! �� �/�� �*� 5�A*� 'B�

 ��� ��&D�� ���$( �%N&)VaR ��! #���%P #E=�:,��( #@�A� 5�A� 'B� |VaR 
#� ���'�D .@$�CW�� 'n =9��K �+, �� �� �R��J !�� �%BJ���� I!H�( )'B� O

�( 3�/�� �� �+, ��%( 5�A�E�%4 =��$	 8F�H .
!���=��B	 #;z�( *� c%� )#��(�*� �&'*�( #*L%F6( n,...,1i =�*+, �� !� 

(C���K 8E##�I!%@L ��j( C(;�*( #��(�*� e%*, �  R(�4 ',!%	Cc!�&! & 5�A*� O
'4�� #G�J .#��(�� =�! ��$G& � �A� 'B�5x}_Z( !� C(E'@.

__________________________________________________________________
0|a'*�	 & ����*� Y9Z*( OC:9�%�� \�!�4 #� /��, ��! '@F,%,�J C���d	 �%69�N #��� �� #E 89��%:;! =�!��

, YMU( #@�A� #U�, #� I'��� �!�����.
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�!/�� �� ;�(CRj( 5'L & 5�A� �F�J O�%� ��, ��$UJ ...^�S%	 !�C(E'@@.

)v,...,v(v n1=
! & �!'�( 5�A� 'B� �/�x!�� ��*� 3'4 3�!� �����( E�%9 ��*  �*��)v�*� 

)v,x(p3�!� I�Z, C(�%4 E�;�n �� #EMCF(*Q$��*	 �*�! =C*U"��k C&
9n �� 3'�X��C$��	 C/! #9��K x&v'4�� .;&C�B�, tW%F$( �#'B� ��$G&
 ����!'N 5�A�?��! #�& 3�%� )�Q<	 R��J #E C@$( =�!C(& CME �f! I!%	 '@�!�� 

!HN! )	 )	 �f! /! !�#������&D:

)0(∑
=

=
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i
ii )v,x(p)v,x(p
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9n �� &CF(Q#� �B�, ��! =xU" C'4�� .

)?|?(∑
=

=
n

i
ii )v(px)v,x(p

1

 �K &CC(�B�, ',!%	#��� H�, & 5�A� 'B� ��$G&E�%9 �� ���)"UCO'4�� 
��!%( Rj(�E5�A� R(�4 5�A� 'B� #C��  � ��$*G& & �*�$J%( �*� *Q,��C��

�� ��! #$;�U( e&�4=�! ��%S��E�%9 �� ���)'*@ !%" 5�A*� �*F�J I�F  
�%� .#�B4 �� �/�� �!E#*9��K �*+, �� �*;�n =*�! H�, 3'4 5�6,! #;��( =�! �� #

@$� O��! 3'4C:

)l(∑
=

=
n

i
iivx)v,x(p

1

�� �����( �K!E�%9 ��  ���)I�*(/ �� 5%M$( & }_Z( 0=t�*� 0vI�Z*, 
I�*(/ �� 5�A*� 'B� �!����	 =��$	 T'  #Mn�( =�! �� �%4 3�!�1=t�*�! .

,�(/ Y�! =�! #9B;!CC(�%*4 #9��K �+, �� H�, #9<  '@~ �� /&� '@~ ',!%	 .]��*	

__________________________________________________________________
1- Risk factor. 
2- Separable. 
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;�:~C��F9n! 0�� E�%9 �� ���)I�(/ �� 1=t!� C(5%M$( I!%	 .�� E�� ��
]J!& C( ;�:~ ]��	 I!%	CS�" C!�*� !� �&� /! !� �*A,D �*� & �*��K �*+, �� ID �
3�!� ��  #94�K#������&D .�	�%S ��Q��9�� #vI�(/ �� 1=t;�:~ ]��	 �� C

5%M$( ��F9n!)v(f�%4 I��� .5�A� 'B� �!'�( ��9��)v,x(pI�*(/ �� 1=t

�;�:~ ]��	 �C��9Z( ��F9n! )v,x(ϕ#� ��%SI��� ��/ C(�%4:

{ } ∫
∞

=≥
p

dy)y,x(p)v,x(pP ϕ

E##�EF)5�A� 'B� �!'�( ]��	 )v,x(p�*� ]�/%	 &E�%9 ��*  �*��))v(fO
#� ��%S��! I��� R��J ��/ :

)m(∫
=

=
y)v,x(p

dv)v(f)y,x(ϕ

!'�� RFL ��E]�/%	 ]��	 =�! I��EZ( ����� ��QMC��! .9J& t�S%d_(CE#
&�n 5�A� 'B�� 'S 5�A*� 'B*� �!'*�( ]��	 & ��! I%K�,%K 5�A� �)v,x(pO

U"��kC��! .�&� � �#�B4 & ��9(!��� �/�� ��*  *<M9_(C!�*� �=*�! R*n 
#;z�( ��! 3'4 ��A@Z�� ?./! 3��<9�! �� �&� � �H�, ��9(!����, C( ]*�!%	 I!%*	

 �%��( ��F9n! C;�:~#�i &�*� =�! �� O�/ =�F_	 !� 8A� �  I�*F  �%*P #*E 
!�'6(3�!� =94!� �� O'4 ' !%" 3��4! �� /���!%F  89��%:;! /! #94�K�ER,�l

��! 3'4 3��<9�!.
!���^��$	 VaR 5�A� 'B� xOC(I!%	 #*� R*FL �*�/ RQ*4 *E��.)x(p!� 

5�A� 'B� '�(! �!'�(x)5�A� 'B� =�:,��( (I�(/ ��1=t�� O#*9��K �*+, �� 
=�! ��%SC(�4%, I!%	:

)o(∫== dv)v(f)v,x(p)v,x(pE)x(p v

I�@�FP! yU�1c <EtW%F$( #so/w��ss/w.�� C(�%4 #9��K �+, �� !� 
__________________________________________________________________

1- Probability density function. 
2- Gaivoronski, A., Pflug, G., (2001). 
3- Kernel smoothing algorithm.  
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�B�, !� ��/ #;��$( &#�∗pRn C(E8�@.

)p(∫
∞

∗

=
P

cdy)y,x(ϕ

#U�!�)p(I��� C( E'@E*@�@( �*�/ yU*� #C)y,x(ϕ#*U�, /! ∗p�*	 ∞

��!��cC( �%4 .=�!���@�∗pU�, #�!��!E*4 �� 3��%*_, �%4�  yU� #Q�*�/ R
��!��c��! .@�@( I%~C�%��( #�;�:~ ]�/%	 ]��	C�*�/ yU*� O�*�! ��F9n! 
@�@(C� ��!�� )��!�� 3��%" �%4�  yU� !�; & 3�%� c1−��! .

6&7./8���� ∗p

#� 5�A� 'B� �/�! & �!'�( �:�� ���BLxI�(/ �� 1=t#� ��F9n!c&��*( �
/! �9Z�� ��)x(pp ∗∗ =�%� ' !%" .#*� =*�! h*�	�	 VaR =�*� Tu9*"! )x(p

)5�A� 'B� �/�! =�:,��(x(&)x(p∗��! .
)q()x(p)x(pVaR ∗−=

����n ��VaR ( =��9Z�� ,!H�C��! E##���F9n!c5�A*� 'B*� �!'�( Ox

C( ��+9,! ��%( �!'�( /! ',!%	E�%4 �9F .��*N �!'*�( ��*J&! hMk!�5�A*� 'B*� 
#� ^��$	 �� ID '�(! I!%@LVaR #�E��C(�&� .@$�C:
)r()x(p)v,x(pVaR ∗−= 0

!EI%@ C( ��%S I!%	#;z�( @�A� 5�A� 'B� a�_9,! '*�J �%*N& �*� #VaR !� 
#� 4QI��� ��/ RE��:5�A� 'B�x!� #*� *,%K#�!'*����� *E ��*+9,! ��%*( �%*� #
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�(E�%4 8F�H .@$�C:

)s(∫ dv)v(f)v,x(pmax 

#� ��%P #E&� '�J �VaR�%4 3��&D�� ��/ :
)0w(V)x(pdv)v(f)v,x(p ≤− ∗∫
)00(01

1
≥=∑

=
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i
i x,x

EID �� #)x(p∗#� �B�, ��/ #;��$( Rn ∗p��! .

)0?(cdydv)v(f
P y)v,x(p

=











∫ ∫
∞

=∗

=�!#;z�( YM$9( ����n �� #�(%FL #9��C#*@�A� RV��*( �/�*� ���d*	C0

��! .!���&� �9Z�� #$;�U( �RV��( /! #9�� =�! ���S%d" #�]N!�(]0w O00&
0?[#$N!�( E'�@ .<�z9( Tu" �� #,�#;z�(=�:,��( 5�A� 'B� a�_9,! |{,���!&
��(E=�! Rn OH9�&%#;z�( Z( ����� Q��! R.Z*(QRM*S!C#*L%F6( =9��*� �� 
(!QI�����?)0w(|)00(9n I%~ ��!C3��� �� =��	 F( #L%F6( =�! ��!%(Q=

a'�( ��k ��!l9n �� C#9_��K m'4�� .=*�! O#;��( =�! �� #;z�*( !� #*� E*F)
89��%:;! �� �9,>)E'@F,!%	 �!H�! #�C*U"��k & a'*�( �*�k RV��*( Rn �� 
Rn ��!C(E8�@.

9/:5���; � <$���5�, 
89��%:;! ��  # � ����� =�;&! )�9,>0spw '@;%  I�N \�%	 o��U( '*4',.

!=�!89��%:; 89��%:;! O�  �� #@�A� �/�� & C*$�BP )*�9,> /! #*E '@9�  ��'L
	 ',&�Q#9��K 5�A;! �$�BP �� R(� ',!p.89��%:;! =�! CMS! ��H( T�U$,! O�  ����� 

__________________________________________________________________
1- Stochastic optimization. 
2- Feasible set. 
3- Non-convex . 
4- Disjoint. 
5- John Holland. 
6- Coley, D. A., (2000). 
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�	 �� ���	 ���� ��� ����� %�* 

�� ��%"�� �� �A,D �W�� ����� & 3'�X�� RV��(5'L /��,#�[�*" C*G��� \�!�*4
 Y9Z( & C:9�%�� '@,�( ����� ��! .89��%:;! =�! � #�;&! ��$FN )� ��E�*  #

��$FN =�! %�L#�I!%@L�)��A@Z�� a!%N �!�*� �R*n #;z�*( #*@�A� �/�*�
 -'n /! C &�K �� ��! � e&�4 C(',%4 .-'n =�! � tW%F$(#����d	 ��%SC

�_9,!aC(',%4 %69�N ���� �� &�3'*@E!�� ���� '*,!.�*:MFL #*� /! {�*� 
a�_9,!0��� O?iAN &l):,%*:~ �*� � �B*4 -�*�! �� #EC	Q��*�,� �� R*(�

 '4 a�_9,! C$J!&3',!(R�, �%P �� ��$FN ��!'  �!�� ��  C;!%*9( #*� �F*�
3��<9�! O#@�A� #U�, �� C�!�:F  C(�%4.

( !� ���Z� Oa�_9,! �:MFL�Z#�89�*�� �� C*$�BP a�*_9,! ��*  CQ�>%*;%��
#� ��FL! ��$FN C( '@E .^�$*G ��*QMFL #E ��!��! ��*	 & 3'*4 T�*n '*,�!�

 �!�� ��9Z�� {,�4 O��! �9Z�� �A,D CK',/!�� & ',�!� ��9A� ��QMFL #E ��!��!
 �4!� '@ !%" ��� .!� I�Q(! =�! O��� �:MFL C( #d�d" & ��LuP! #E ' � ��* 

C9f!�& #��Z( C4&�#��<N =�� ORj( '�;%	 ��  �*:MFL & ',%*4 #*;��B( ��$FN
 �<n ��$FN �� e%@	 #E ��! ID �!�� H�, iAN�%4.

�9(!��� )�9,> 89��%:;! ��FL! �!�� ��  \*�%	 '*��� #*E ��!� �%*N& C	&�<9(
 �%4 =��$	 �!�P .CK',/!�� ]��	 O��$FN ���L! �!'$	m�:MFL e%, O��  Oa�_9,!

 iAN '@9�*  ��!%*( =*�! #MFN /! ��� &.�9(!��*� =*�! h*��@( a�*_9,! �*  ��
 89��%:;! =�! C�!�:F #��F� ���!�� #@�A� #U�, o, ��K &Q#@�A� ���, �� I��

C$G%(p��! ��F ! HV�n ����� O.#N%	 �� ��%( �  ��#�[�*" e%, #;z�*( '*��� 
�%F, =��$	 & 8�+@	 !� � �9(!��� =�!.

__________________________________________________________________
1- Selection. 
2- Crossover. 
3- Mutation. 
4- Fitness function. 
5- Global optimal point. 
6- Local optimal point. 
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� ���� /�������/����� ��� &'

./9/��	 =	�� >��
?
I�F  �%P O'4 3��4! #E #;z�( #*@�A� �/�*� =*�! �� �*+, ��%*( 5�A*� 'B*�
 i &��#�)� ��%S#;z�( #@�A� �/�� I��� ���&'�( �%N& �� C(�%4 .=*�!��

#;z�( T'  #���� {��	�( I��&D #�#U�!� #E ��! �%�,)s(�(E�� �%4 8F�H
C;�n #E�%*�J )0w(&)00('@*4�� �!�*J�� H*�, .��*@� I!%*9�( !� T'*  ]��*	 =�!�

#� ,!%	 e%F6( ��%SC�%*F, ^��$	 O�%�J a%MU( �����( �� Tu9"! /! .%�*L �* 
 ID �� T'  ]��	 �!'�( #E ��$FN)~%E �	'* !%" ��9Z*�� CK'*,/!�� O'*4�� 

R�, �%P �� %�L ID ���� {,�4 =�!���@� & �4!� �� �%� ' !%" �9Z�� C;!%9( .
)� ��#;z�( #@�A� �/�� ���&'�( O'�J �%N& �� � ��� & #�n�,��*��� =QF( 

^��$	 !� C( '@@E.89��%:;! ��  #@�A� RV��( �� ��E �!�� )�9,> �/�*� �%*N& �*�
 Tu" �� #E !�~ O'@9�  h��@( ����� '�J�&� � �� '*�J ��*�, 5/W C9@*�

Y9Z( & C:9�%�� '@,�( CS�" CG��� \�!�4 �����'@4�� !�!� !� 0.
�%F$( �	=�#*@�A� RV��( �� �&� �/�*� #*F��N ]*�!%	 /! 3��<9*�! O'*�J �*�

)C9;�@� (��! .�&� =�! ��#;z�( #@�A� �/�*� '*�J �*� #*� C9;�*@� ]*�!%	 )*FE
#� #;z�( #@�A� �/�� R�'B	 '�J I&'� C(�%4 .K',/!�� ]��	 =�!���@�C!�C*( I!%*	
#� 4Q�4%, ��/ R:

)0l(
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regionfeasiblex);x(penalty)x(f
regionfeasiblex);x(f)x(F

( e!%,! !� #F��N ]�!%	 /! C<M9_ C( ���K �+, �� I!%	 .=*�! #*�ME ���&� �*  
�!��5'L F��N O'�J ���L�#�!#9��K �+, �� C(�%4 .#F��N ]�!%	 O#;��( =�! ��
#� 8�+@	 h�	�	 =�! C(',%4 �  �!�� #E 5'L N&/ I!%	 O'�J ���L�C/!�*	 #MS��

 �G CB��G �� & #9��K �+, �� !� ���&'�( /�(aC*( #*F��N I!H*�( �*	 8�*@E
#� '�D ��� .���&'�( #E �%�L �  =�!���@� � , ���L� !�'@Q CK'*,/!�� I!H�( O

���� ' !%" i �E �! .#9��K �+, �� ���9( !� ���&'�( h��G#��*� #E �%�,

__________________________________________________________________
1- Coello, C., (2001). 
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�� ���� �����	 ����� ���	 ��
�	 �� ���	 ���� ��� ����� %%� 

Y�J� ���&'�( O�AM�, =9�� %MN �	�_�& �	��FL!�%4.��#;z�( � '*�J �G�n 
\�!&� I�F )0w(&)00('@9�  .

0/9/� -� @��"A .

��$FN %�L � #�#E ��! ��!��� ��%Sx}_Z( !� C('@E)'*S���/!
0? ��_9,! 5�A� C.(!� �&! R�*, �*� #*�;&! �*�$FN #*� ���d*	 ��%*SCa�*_9,! 
C( 8�@E .89��%:;! �� ��$FN ���L! �!'$	 =��$	 ��  ��! ��F ! HV�n )�9,> .

#~ �  ���J 89��%:;! O'4�� �9Z�� ��L! �!'$	 #�]��& �%69�N ��	 & �%� ' !%"
 '4 ' !%" RS�n ��9A� `��9, .�!�*N! �'*( O��*L! �!'*$	 i�!H*�! C��P /! �(!

 C,W%P !� 89��%:;! C( �/�� .=�! ��#;z�( #N%	 �� #�5�*6,! �*� & �* ���9( �!'*$	
 ��L! �!'$	 �U"& C$� =�'@~ow�K �+, �� �<, ��! 3'4 #9�.

9/9/3�45�� �;+"B 
=��$	 a�_9,! �:MFL C( '@E � 5!'E #E )#$(�N ���L! /! #*� =�'*;!& I!%*@L

 ',%4 #9��K �+, �� �'$� R�, .�*;&� ��*~ �*:MFL /! #*;��( =�! ��?#*� I!%*@L
 ��! 3'4 3��<9�! a�_9,! �:MFL .#�5%*A<( =*�! *E %�*L �*  #�*EK'*,/!�� #C

�9Z���	 {,�4 ��!� Q��j �9Z�� ��4!� ' !%" .a�*_9,! ��F9n! �:MFL =�! ��
 %�L )�#���! %�L ID CK',/!�� �� h��@9( O';!& I!%@L .&� =��*9A� =�@~ 8 

 #$(�N %�L)#B_, ���L! (����	 I&'� R�, �  ��#�!'�� 3!� '$� R�,C('@@E.

C/9/��	 �;+"B 
I�F  �%P !� I�*Q(! =*�! O��*� �*:MFL '4 3��4! #E C*( * � ��*LuP! #*E '

#� �Z( C4&�#��<N =�� ORj( '�;%	 ��  ',%*4 #;��B( ��$FN ./! #*;��( =*�! ��
9�! ��� �:MFLQ���l��! 3'4 3��<9�! I!',/�� ��6�! & %�L &� h�E�	 �!�� .��

��� #U�, )� �&� =�!#����d	 �%PCa�_9,! C(�%4 #94� {�� &��  '*;!&
__________________________________________________________________

1- Initial population . 
2- Roulette. 
3- Heuristic. 
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h�E�	 8  �� #U�, =�! �� C(,%4'#94� �	 ��  �*��� #*E I!'*,/�� ��*  '*�'N
#;z�(',%4 '�;%	 O'@9�  .

D/9/E�A �;+"B 
��$FN �� e%@	 ��6�! �!�� iAN �:MFL#���*E C*( �&� .i*�, �*:MFL =*�!

 ��!� %69�N ���� ��9�K �� C���! .C*M�" i*AN ��*F9n! #*E C	�%*S ��
 89��%:;! O�%4 a�_9,! ��H�#��( ��( C���d	 �%69�N �F�RC*( '*@E ./!

�� 89��%:;! O�9(!��� =�! I�%� )~%E ��%S �� �:�� T�P CM�( #@�A� ���, #M	
#� t�nuUS! & 3��9�! 5!�#�-��&/ �%M� C('�� .�� 3��<9*�! ��%*( i*AN �:MFL

 �"!%@Q� ]�/%	 �� iAN �:MFL #;��( =�!0& �*U" & C$� �� ID ��F9n! #E ��! 
�, �%P �� ��$FN ��9�� 3' �Z(R�� C;!%9(Owr0lso/w3'4 #9��K �+, �� 

��!.

C/��6 $
�� 
#�B4 5�6,! �� �/��?(�A*� 'B� Y���	 =�! C�*� 0?�*+, �� ^*M9_( 8A*� 
��! 3'4 #9��K .$�C�4 =�! 3'4 EI!H*�( �	 ',%4 a�_9,! ^M9_( ]��@S /! �A9

:9�BF C�A,D =�� E'��� i �l.�%��( ��LuP!#��*4 =�!E! ���*BL �A9 /! �*�
3�!� �� ���,�(/ C�F�J )closed price (I�(/ �� ��  ��*� /! #94�Krw�*	 
rl .3�!� =�! � ]N�( ��m]0p['@9�  �%N%( .

__________________________________________________________________
1- Uniform distribution. 

?|�!H�! 5�, \�%	 �A�/�� #�B4Matlab 79�! �� &�!H�! #B$N /! 3��<GA /! 3��<9*�! �*� RV��( Rn [%d_( #E 
��! 3'4 5�6,! ��! )�9,> 89��%:;!.

l|=�!0?#��+, YBP �� 3'4 �E� �&� 5�6,! �AN �E�4 VaR #*@�A� 89��%:;! &�/�*�GA tu(�*E RQ*4 #*� 
3'4 a�_9,! 3!%_;� ',! #� �A9E�4 �!'$	 CME �;�n �� !�; &',! ��A9E�4 5�F	 3/! I!�*�! -�%� �!/�� �� 3'4 #9����� 

O'@*4�� #9*4!', �! #*��UQ� C:9�*BF  3'*4 a�*_9,! ��A(�A� #Q,D �P�_� H�, & ��! i�!H�! R��J0?/! 8A*� 
3'4 a�_9,! C<M9_( ]��@S ',! . .5�A*� & �A9E�*4 /! �*�! =*QF( #*@�A� a�_9,! C$J!& �;�n �� #9B;! ��*  )*� 

'4 �E� �&� & ����� ��%S [�" �$@S �� 3'*4 #*V!�! �&� y�*G%	 �*AN ���*S & ��! CME tu(�E #;��( �� 3
5�A� Y���	 �� 3'4 a�_9,! �E�;! c%� ',!.

4- http://www.mofidbours.com 
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6&70/��$���
 ?�6*@$�<"�6-�5L?M����	N *����� M��% ��% @��K - @I �O>$�
����� ���P - ��I�	 ���� 

!'�� T' E�A,/& I���x�%��( #�5�A� ��  5�A*� 'B*� �� �%N%( ^M9_(
 O.&�<(#�,%K#�!��!EI�*(/ �� 5�A*� 'B*� /! RS�n �%� #01=t#@�Z*�� 

�%4#���%P #E��� 'n )���$( �� �+, ��%( VaR�%4 3��&D�� H�, .5�*K =�*;&!
 ! Rn �� =�#;z�( *E�%*(�� #�'*@� i*_� �� ID ?��*9�� =�*�$	 O'*4 ��*U( 

��E�%9 �� ���))E5�A� �F�J �6@�! �� #� '@9�  (I�(/ ��1=t��! .!���
#� ��� ;�*:~ ]��	 I��&DC��*F9n! )v(fI�*(/ �� 1=t3�!� =9*4!� �*� ��* 

 /���!%F  89��%:;! /! #94�K�ER,�?��! 3'4 3��<9�! .4QRl;�*:~ ]*�!%	 C
__________________________________________________________________

0|1=t C	D I�(/ �� C@�� i�� T�$( 03�*�k & 3'*@�D #9<  )� O3'@�D /&� )� T�$( ',!%	 C( )� �'L & ��! 
'4��.

2- Kernel smoothing algorithm  
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#� ���!�� 3'(D�4 �E�4 ��A~ QR?I�Z, !� C(' �0.

6&79/ �;% =	�� ?F�"5#� 	@�����"< :5���; � �	 ���N $
��*��	 7��$�6*@$�<
"�6-�5L?M����	N *����� M��% ��% @��K - @I $��O>����� ���P - ��I�	 ���� 

��#���� I'(D)v(f5�A*� 'B*� CG��� '�(!xI�*(/ �� 1=t/! �%*(��

)?|o(=��$	 C(�%4 .6,D /!���Q#E#∑
=

=
n

i
iivx)v,x(p
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�!'*�( ��! 3'4 .�� 

)x(p#� ��%S ��/ #����C('�D.

∑∑
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∆=
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jjii v)v(fvx)x(p

__________________________________________________________________
0|RQ4 & �E�4 ��A~ =�! ��  I�*�( /! ��j( I!%@$� �A,D ��F9n! C;�:~ ]��	 & C,�(/ ��� #� �%��( 0?�E�*4 

3'4 8�� & a�_9,! 'B� �� �%N%( ',!.
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'$� �%A6(�)x(p ∗��! E!�� #����( #BID#��!'�()y,x(ϕ��! /��, .
!���=��$	 )y,x(ϕ#� =�! 3'4 RFL h�	�	 E� �� #)����*�( /! #�;&! .�� ix

4e&� C( E8�@ .I%~)y,x(ϕ;�*:~ ]��	 ����n �� C�� 5�A*� 'B*� ��*F9n! 
I�(/1=t�� 8  /�� ��! EF)/���!%F  �&� �E;�:~ ]��	 =�! R,�C=�F_	 
3�/ C(�%4 .=�!E	 ��� �  �� ��Q*�9,> 89��%:;! �!�)�*+, �� �*�$FN �*  �*� &

5�6,! O3'4 #9��K C(�%4 .I'4 5%M$( �� ��n)y,x(ϕ'��� #���B,�  !� C!�*� �
=��$	)x(p ∗'�J �	 8�4�� )?|0w(���( R��J#B�'L��%4 .=9��*K �+, �� ��

 I�@�FP! yU�so/wC(I!%	)?|p(!�#���B$	 ��%S =�!E��E#*U�, /! #∗p

#� @�@( ��/ yU� '$�C)y,x(ϕ&��( �so/w�%4 .
I�F  �%P E	 �  �� '4 #9<K #Q�!�)y,x(ϕ#� ���C(W�*� ��B$	 �� {� O'�D C*( I!%*	

∗p	 �  �� H�, !� Q�!�#������&D .d*_Z( �%(�� I%~C!�*� �;�*:~ ]��*	 C
	 �  �� & ���, ��� �� 5�A� 'B�Q�'*L ����*�( H*�, 89��%:;! �!����*�, �� 
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