
 �zD (PX 3YN �?<[z\N :U�RA P<jU3YN �� )�?jEU� ?A(*�?r t4SrRl -:;?JA?I

)*?4 PsMr1*(?J;?0 +R<r� ?]� �2:_?<N (?U?U �1

1-t<X?r 3<u?5r PX�� :U?vX�?4 +zJYu�� (�Psx �?v<U :pdzA )?8Yu�� �+��*?Y4 +?x)D<2H69@J29@@.4@>(

2-�?<Yu�� )*R7�qEV<Uz<A :UPvyr)?8Yu��?v<U :pdzA�(�Psx

 
"���

3YN �Wx*2. t;� �� %�?u w;{ (PXP<jU �zD3YN 3; ��CiR7 ��Rl k<mMD ��zr :x?8Y;?r�� SrRl (*�?r t4 .3YN-

 +?r� wU �� &z\Mr (�R440 �55*70 wI���z<VpU�zx (?;RI CdRU 3; �� *+4/0 * w<u?G RA REr*�WA?D (�zD (*�?r

SrRl500*1000��*PX '?Ju�.3YN :vMvr 3; �?OEu� +�RA)��� wA (PX 3YN %�?u w;{ &Pr �?y0 �@U?vr (�R4 +?x

PX ���RA :x?8Y;?r�� .&Pr (?<r ��&Pr k<mMD ��zr :]?;� +?xM:5:==: ���
��3YN �?Ei� (��� �RX +�RA &Pr t;REyA -

��Pmr t;REY<A ?A �zD %�?u w;{ (PX :8EVBsx @;R])2	 ( wEi?; Wx?4 �?eARr t;REs4 *)
2

� ( t<8u?<r wY;� +?`N *

 �?eARr)RSME(PX �?OEu� .:U�RA H;?Eu3YN +�RA RGzr CAz_� WO. @;R] ��Pmr +?x ��� (?Yu S<u �zD %�?u 9;{ (PX

 +?r� w4CL70 WA?D (�zD *W1000r CAz_� WO. @;R] t;REY<A +����CU� RGz .


����"�*� ��/�3YN ��zD3YN �(�R4 �SrRl (*�?r t4 �%�?u w;{ &PrRGzr CAz_� WO. @;R]

.+"(+

 �zD CN�� �� �zD )z<r)M@CFD DA.( )��zu?N �� �M@C24626 * :o?sX )R4 q<u �� &PEer +�zx * �� ?A wm v̀r �� *

:r PX� :;�zEU� k_?vrPv4 .:r �zDU* k_?vr �� Pu�zD �� ^;�RX �� :e< PX� :i�R7z.zD * %?N �:;�zx *Pv4

)EC4:D=: 2?5 OC92?, 2007( .)��Pu� �� �zD )z<r +?x2 -3:Eu?UCU� "zvEr REr *:r �zD )?X w<BX Rx?a ��PX?A . �zD )z<r

 wA  &?4 Co?L ��z[:r 6u� ��� * SBU �P<jUPX?A . SrRl �(P<U� '?8vx �� *T/U<U C;?yu �� * WjvA:r )?�zX . )P<U� )z<r

:r )�?jEU� 3<4 * ?ARr CN?U �� )�REV7 �z_ wA �(� t;R<X qe_ ?A�zX)HF2?8 ���
�., 2011.(

3YN +�RA P<X�zN +-Ru� �� �wEXQ7 ��:r )�?jEU� :;�Qf ��zr * +��*?Y4 �{z\Mr "�zu� (�R4 �|5Yr ?r� PX

D�?Bd w4 ���� �zI* �*� t;� �� )�?jEU� �� +�?;��� Pv : �(�R4 3YN Pv;�Ri �� :i?4 &REv4 'Pd ��Qf C<j<4 �� @U?vr?u ��R<<gD

3YN (?r� (�zA :u{z_&z\Mr (�zA :EX�PyA R<f * (PX . 3YN Pv;�Ri �� P;PI +-zozv5D �� )�?jEU� n<Bl t;� �� :D|5Yr

��?U :r +�*R] �� (�R4 .3YNt4�*� wA CBVu :;?;�Sr :Eev[ +?xPu��� :EvU +?x�� PvD�?Bd w4 : clzr wA CX��RA
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 :;�Qf ��zr +����?Bu� �Pr W;�Si� �:;�zx * �� �zp`r?u ^;�RX �� CX��RA +�RA +S;� wr?uRA �wd�Sr �� �?jpD Wx?4 �&z\Mr

�{z\Mr *+��*?Y4C2<>2< 2?5  YP=5PK, 2011).(

3YN (�R4 ��z[ wAWA?D(*�?r�SrRl�*� 3; (�zvd wA+�RA )zmo?AwA�CU(��*�:;�Qf ��zr��wpsI ��?AzBL

��?J;SBU�zD ?x )z<r R;?U *{?A C<j<4 ?A:rPX?A. &z\Mr K`U wA #�R_� +�zx (�R4 'R7 (*PA SrRl (*�?r WA?D +-Ru�

:r njEvr�zX .:r nmEvr �� (� ���RL * )�R4 �zju (� nN�� wA &z\Mr wA WA?D ��zNRA ?A Pv4)K9:C ���
�., 2011(.

Pr&3YN :_ �� Pv;�Ri &REv4 +�RA P<jr * qyr �?<VA ��SA� 3; C<j<4 ��R<<gD * 'RI &?mEu� :]?;� +�?U (PX

CU� .:r )�?jEU� +��*?Y4 �{z\Mr +�RA )�REV7 �z_ wA C<j<4 ��R<<gD * CAz_� CBVu �:ARJD ws<u ?; :ARJD +?yoPr�zX .

W<. +�RA +�?<VA (�R8Yx*2.<<gD* CAz_� CBVu :v<A)�R4 )�?jEU� R8;� �{z\Mr �� :j<4 ��RPvu?r Pu�:

)(S9: ���
�., 2008; ACE?2D62H ���
�., 2010; P@?<92> ���
�., 2012; A>:C: C92J;2? 2?5 K2G69, 2013.

3YN :U�RA Wx*2. t;� �� #Px���RL wI�� �� SrRl (*�?r WA?D �� )�?jEU� ?A �zD %�?u w;{ (�R4 +?x40 �55 *

CL70�� +�zx CdRU4/0?G RA REr(�zD * w<u WA?D +?x500 �1000:r ��*PX?A .&Pr t<v1sx:vMvr :]?;� +�?U +?x

3YN:r w=��� (�R4&?ei +-Ru� * RGzr CAz_� WO. @;R] ��Pmr * �zX:r wBU?Mr �zD +�RA +�?U�zX.


�� � ��0+�/

W;?r�� '?Ju� +�RA * PX +��P;RN ���?A �� )�?D �zD?x +?r� ?A &?1O; ����1M3PX +��Py8u .)��Pu�wuzsu + ?x

qx * (?V5;PuPX �?OEu� )��Pu� .�zD+?xPuPX �PI :EU� ��z[ wA ��RN * ��?u . CU� wA (*� �� )�?jEU� ?A �zD w<o*� CAz_�

Pr� .*PL �40 +?r� �� (*� ��  �� wuzsu �� 'R7�L1M70 �Pr wA24PX )��� ��Rl Cd?U .Az_� �zD w<o*� C43/2 w;?. RA

Pr� CU� wA 3YN.

3YN 3; �� Wx*2. t;� �� (*�?r t4SrRl -:;?JA?I �zx CdRU 3; �� (� �� w4)4/0w<u?G RA REr( WA?D (�zD *� �

)500 *1000��* ( +?r� K`U wU *)40 �55  *70 wI���z<VpU (PX )�?jEU� . t4 3YNSrRl (*�?r:;?JA?I ��CsVl *��

:ve;wbjMr 3;(�R4 3YN+?xR8YA?D nr?X* SrRl (*�?r3;PL�*t<r?D'R7 +�zxCU� )PX n<5YD . '?Ju� +�RA

W;?r��?x� t<A @<DRD wA ^<Mr :BVu CAz_� * ?r�27 -32 wI���z<VpU *24 -33)��Pu� P[��PX +R<7.

�"+�&! �- -+ �'��� �	�$ ��#�

CAz_� CBVu(MR) Pv;�Ri &z_ �� �zDPX :r wBU?MrR;� wo�?er �� )�?jEU� ?A (�R4 3YN:
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�� ��� ,,0 (?r� �� &z\Mr CAz_� @<DRD wA ��PvX?A :r &z\Mr w<o*� CAz_� * :o�?eD :EAz_� �?;zEMr �.

 (PX 3YN :]?;� (�R4 &Pr +�RAP<jU �zD�?jEU� %�?u w;{ :]?;� +?x &Pr �� PX ))&*PI1 .( �?OEu� +�RA

RA &Pr t;REyA3YN %�?u w;{ �?Ei� (��� �RX +� (PX�zD )z<r:8EVBsx @;R] +?x�?<er ��)2	(wEi?; Wx?4 �?eARr �

)
2
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��	6IA, *�����	 ,PvX?A :r )PX :v<A W<. +?x CAz_� CBVu * :x?8Y;?r�� +?x CAz_� CBVu @<DRD wA .K ��PeD �

 ?yY;?r�� �� ��Px?Yr*NCA?G ��PeD3YN +?x &Pr �� ?x:r (�R4 PX?A)M@E2 ���
�., 2010(.

 ��"��-3YN +�RA )�?jEU� ��zr %�?u w;{ +?x &Pr)z<r (�R4P<jU �zD

��	��
��������

D6>:C ���
�. (2007)MR=26IA(-<E)?+3D6>:C ���
�.

M:5:==: ���
�. (2002)MR=1+2E+3E2M:5==: ���
�.

C:92? ���
�. (2007)MR=2/(1+36IA(<E))=@86DE:4

A>:C: C92J;2? 2?5 <2G69 (2013)MR=26IA(<0E)+36IA(-<1E)TH@-T6C>

<,<<,4,3,2, 10 ?,
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:r �?Yi (?;��R7 "zsJrN Pv;�Ri :o*Su wpLRr �� CAz_� &?mEu� Pu�zD3Y:r h<[zD �� (�R4 Pv4)CC2?<, 1975 .(  Ri ?A
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 qU� ?A=?(MR) @<X ?A :`N �(?r� wA CBVu0�:r CU� wA] ?A @<X t;� (��� ��Rl +*?Vr �� w4 P;� @;RE @;R] �
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n5X ��)1 (?r� W;�Si� R<G?D3YN (?r� RA (�R4�zD(*�?r WA?D �*� ��CU� )PX )��� (?Yu SrRl .(?sx ZOYr w4 �z_

+�zx (?;RI CdRU �� �CU�>/D4/0 WA?D (�zD *W500 �� �zx +?r� W;�Si� ?A �LC40 wALC703YN (?r� � &z\Mr (�R4

 �*PL ��700 �*PL wA wm<l�210Ci?; Wx?4 wm<l� .3YN (?r� �?r� W;�Si� ?A :ve; (PX) ��580 wA wm<l�180 +�RA wm<l�

WA?D (�zDW1000 (Ci?; Wx?4 .3YN (?r� �?r� W;�Si� ?ARL (?;��R7 W;�Si� Cpd wA (�R4 wJ<Eu �� * qVI nN�� �� :D��

Page 280Page 280

-٢١١٩-
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 )�%�-+�RA (?r� nA?mr �� CAz_� CBVu ���zsu3YN hpEOr +?x (�zD * ?r� (�R4 )z<r�zDP<jU

 CAz_� )z<r�zD3YN +�RA(*�?r t4 SrRl (PX 3YN "*RX ��)5.3.(43/2�zA . R;�?mr (��*� CUPA �� T.

�� CAz_� CBVu(�zD(*�?r WA?D +?x�SrRlCdRU * ?x?r�3YN hpEOr +?x3YN �*� wA (�R4(*�?r (PX �SrRl�?y0 &Pr

) * R<r� (��?5sx6v<U* 6u�* �(��?5sx * :oP<r �3<EVJo * ( &*PI �� �zIzr)1 (:vMvr RA3YN +?x �� n[?L (PX

)���RA :Y;?r�� +?x�PuPX )��� �� .&Pr T/U3YN +?x R;�?mr wA wIzD ?A hpEOr %�?u w;{ (PXR2 �Q2 *RMSE :A?;���

 REY<A R;�?mr �?U� RA REyA &Pr * PuPXR2 REs4 R;�?mr *Q2 *RMSEPX �?OEu�  .��� ���RA �� n[?L H;?Eu) +?x

&Pr ?A :x?8Y;?r��,?B;RmD w4 ��� (?Yu �)PX w=��� +?xwsx&Pr + &Pr n4 �� ?r� �PvBU?vr ?xM:5:==: ���
�3YN Pv;�Ri � (PX

 %�?u w;{�zD�*� �� ��(*�?rSrRl&Pr R;?U wA CBVu +REY<A Cl� ?A ��?xW<.�R4 :v<A .ZN?X * @;�R] !zARr +�?r� +?x

&Pr wA &*PI �� �zIzr +?x)2 (3YN �*� +�RA (PX3YN ?A(*�?r t4 SrRl )��*� 3<5jD wACU� )PX.
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 ��"�� -&Pr +�?r� H;?Eu3YN +?xwvA )z<r (�R4

M@56= T6>A6C2EFC6 (LC)-

M:4C@H2G6 A@H6C

(W)

	
� 2

� 	�
�

0.4 >/D 0.4 >/D 0.4 >/D

D6>:C ���
�� ZRR-YR XX[W/R RSV/R ST/R

ZRR-ZZ XXVR/R RSRT/R RX[[/R

ZRR-VR XXXT/R RRS/R RUXV/R

SRRR-YR XXWU/R RRWZ/R RWXZ/R

SRRR-ZZ XXW[/R RRYR/R R[R/R

SRRR-VR XXVW/R RRZ/R R[/R

M:5:=: ���
�� ZRR-YR XXXW/R RR/R RTZW/R

ZRR-ZZ XXWV/R RRYY/R R[UZ/R

ZRR-VR XXXV/R RRRV/R RTYW/R

SRRR-YR XXX[/R RRS/R RU[U/R

SRRR-ZZ XXXZ/R RRSZ/R RU[W/R

SRRR-VR XXXT/R RRS/R RUXY/R

L@86DE:4 ZRR-YR XXTR/R RYYY/R TR/R

ZRR-ZZ XXZT/R RS[/R STYU/R

ZRR-VR XXXZ/R RRSU/R RU/R

SRRR-YR XX[R/R RTRS/R SUWV/R

SRRR-ZZ XXVW/R RRVS/R RWR[/R

SRRR-VR XXXU/R RRSY/R RUZY/R

TH@- E6C> ZRR-YR XXV[/R RSTY/R SRW[/R

ZRR-ZZ XXYR/R RTRV/R SUVV/R

ZRR-VR XXXS/R RRTS/R RYT/R

SRRR-YR XXWV/R RR[[/R RVWW/R

SRRR-ZZ XXVR/ RRXY/R RXTU/R

SRRR-VR XXV[/R RRZS/R R[[Y/R

 n5X)2 ( ���zsuL?(MR) (?r� wA CBVu ��)Cd?U ((*�?r (�zD t<v1sx * �zx CdRU * ?r� hpEOr ^;�RX ��:r (?Yu SrRl-

Px� .3YN wbjMr �� +�zBd +�zx CdRU * ?r� ?A RGzr CAz_� WO. @;R] t<A :s<mEVr w`A�� w4 ��� (?Yu �?BU?Mr t4

 �zI*CX�� .n5X wA wIzD ?A)3(3YN wbjMr �� �zx CA?G CdRU �� � +?r� W;�Si� ?A RGzr CAz_� WO. @;R] (�S<r �t4

Ci?; W;�Si� �WA?D (�zD W;�Si� * �zx .t<;?. RGzr CAz_� WO. @;R] t;REs4 @BU SrRl (*�?r (�zD * �zx CdRU �?r� t;RD

 �� RGzr CAz_� WO. @;R] ��Pmr t;REY<A * )PX(*�?r (�zD t;REY<A * �zx CdRU * ?r� t;RD{?A�?Ei� $?jD� SrRl.
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 )�%�- ���zsu=? (MR� (?r� RA�RA ��)Cd?U(

 w4 wuz8u?sx�� n5X)3 (:r wbL|r��R7� �*� ��(*�?rSrRl?r� W;�Si� ?AWA?D (�zD �3YN Pv;�Ri �� �zx CdRU * (PX

�zD @;R] �WO.RGzr CAz_�i� Pu*� 3;CU� RD��?A Rr� t;� �� ?r� R<G?D w4 ���� :Y;�S .?r� ��?A R<G?D wp>Vr t;� "zl* n<o� *

r WBvI �?J;� �� �zx CdRUzPX?A :r �z4Qr @;R] W;�Si� * REY<A :M`U W5r * :oz5o . WA?D �PX W;�Si� W;�Si� Fd?A

w;{ * &z\Mr :M`U w;{ :D��RL (?;��R7� (?;RI CdRU * )PX (� t;R;� +:r W;�Si� �� &z\Mr nN�� CAz_Px�. wIzD ?A

 (�S<r wA RGzr CAz_� WO. @;R] (�S<r t;REY<A �H;?Eu wA>2/D9-10�40/1+�zx +?r� ���L70WA?D (�zD *W1000

Pr� CU� wA .(�S<r wA RGzr CAz_� WO. @;R] ��Pmr t;REs4 t<v1sx>2/D10-10�96/2 ��  +�zx +?r�CL40 * (�zD

 WA?DW500Pr� CU� wA . H;?Eu �{z\Mr +�RA :yA?Yr +��*?Y4wvA Pvu?r)A>:C: C92J;2? 2?5 K2G69, 2013 (

 * )?<U �zD)S9: ���
�., 2008 (Pr� CU� wA.

������ �&�#� �� ��'# ��'!� ��� ���  �
�'$%��������
C��� ����"�# ��& �
'� �
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3YN �?Ei�3YN �� P<jU �zD (�R4(*�?r :x?8Y;?r�� t4SrRl- +?x?r� �� :;?JA?I40�55 *��70 CdRU �>/D4/0 *
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