
[ ]^�4  C[� XE V~t�V~o6 �X;x{k |A{UH��V}� �@C .CA=X@�bH !���X4 0C��>w� �� .�CrI[� CE

�COIw� pAhw C~A[1*Fk �V0XrlN  CFlw�20XAb} 0V�z VA[ �2

1- ?F}CN j@C~a / X;_A} �l[�H !��z� / �CuAuRH �\[�z ?_�/84  C~^�C:D:?2=2E:7@8>2:=.4@>

2-�C@�CI[�-���XA^ .C>_}�� yI\A[�AE ?[V~�z ]UE

�(���

��bRz �X;x{k |A{UH?k��� � �� ?;@0C�XIz��C4 y�z0�XE0��/C_:�� jEC~z / �Ck�g� G@X@VzsAt�G[� . |@�

.�C�} 0�C[ �~A�E 0�XE �Ck�g��� �CA} ���z 0C�G_: 0C� 0VlE�XA= ?z ��Xt .�CrI[� ���z . |A{UH -C;z� XdCQ ]�/84 ��

V@�X= ?[�XE X@�bH !���X4 �� .�CrI[� CE V~t�V~o6 +�bRz �X;x{k . ]@Cz�� ,CO}� 0�XE C� �� G_: 0C� p@�� vbq ?g ��

0���} 0C� Z;k .Cz 9@ va��q CE / V^� �A�HV^ . YF[ ]^�4 ?uq� X@�bH�H�E C�V@�X= |AAlH .Cz X� 0C�I}� �� . -C@C4 ��

V^� vbq.Vn ��XUI[� �� Z4 /|Az� �� C� � .Vn -�/ CE .Cz X� �� V~t�V~o6 +�bRz YF[ ]^�4 Ph[ |AE ?>I\F{� D@Xd

 .V^ G^��XEV^ ?[�XE ?@C�} . �xaCQ M@CI} G@/� vECt Ph[ ��� -C_} YF[ ]^�4?z .CA= �V~o6 +�bRz �X;x{k X>}CAE V}��H

 V~t .YA@C4 G_: ��V^CE .�� |AAFH D@Xd |@XH�CE �.CA= YF[ ]^�4 Ph[ CE +�bRz �X;x{k �hE �[ G^��XE -Cz� �� vFt .Cz /

 CE XE�XE85/0Vz� G[VE. ��hE / G_: |Az� -C\;@ f@�X^ CE VlE ?k��� +C[ �� �xaCQ �w�Clz GRa -�YAz ?[�XE ��i~z �E

GqX@W4 ���a 0���XE .��� �EC_z ./ ?lt�/ 0C� .Vn -�/ -CAz �: ��� -C_} �xaCQ M@CI} +Vz �� .V^ �F[CRz 0C� .Vn -�/

 |AAFH D@Xd CE 0�t �hE�� �I^W= +C[94/0���� ��N/ . �/VQ ?F\} 0ChT CE �� �X;x{k ��Vuz G\}��H �hE�� |@�9 |A{UH Va��

V}YE .^��XE -Cz� �� vFt V~t�V~o6 +�bRz �X;x{k ?@�>_A4 0�XE �� 0���} 0���XE Z;k !/� �� .�CrI[� vA\}CI4 %�d�z |@� G

V�� ?z -C_}.

��G �����(�@�: �X@�bH !���X4 �.Vn ���V}� �@C[0���} 0���XF\;k�X;x{k �_u} �

FA(>A

 +XI~: /� |@� �� ���� .CA= V^� pxIUz vQ�Xz �� ?�N�H vECt XAKCH �?qXbz ��: ��Vuz / 0�CAE� �� -�YAz �;~@� �E �N�H CE

/ y�z �CA\E Ph[ VQ�/ �� vz��k |@� �� 9@X�G[� �N�H vECt .�� ?qXbz �� / ��: �~A�E ��Vuz |AAlH X>@� 0�[ �� �hu} X�

�k�Yz ��� DN�z ]�C: �iQ�z vECt�~@Y� V���T VAw�H 0C�V^.
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�wC[ �� DF[ |@VE �G[� �IqX= ��Xt ?aCT �N�H ���z ,�{[ / ��: / �� �� �~A�E .�CrI[� CE +�bRz �X;x{k ]@�Yq� XAT� 0�

 �_u} |AAlHG[� �����TXE ?@�Y\E GA{�� �� +�bRz �X;x{k .�_u} |AAlH / +�bRz �X;x{k �_u} �A�H CE vz��k �E $�EXz 0C�

?z )XlH / XAUFH -�YAz / ��: V~}Cz .CA= V^� XE XK�z +�bRz �X;x{k / �� / ��: (Xbz -�YAz |AE PARa �hE�� 9@ �E -��H

�X: �VA4 G[� ?k��� |Az� pxIUz $Cu} �� .0�XE -��H ?z +�bRz �X;x{k �_u} �A�H ��  C[� XE �X;x{k |A{UH 0C�X>\Q

 ?zXN ?E�+�bRz �� �� G^��XE +CQ .�CrI[� �Ph[ VQ�/��{}.(L@892G:, 2003)�� G^��XE �� Z4 �sAt� 0��/C_: JRFz

�_u} �\@Cuz / +�bRz -�YAz �E $�EXz 0C��X;x{k�_u} CE -�YAz 0C�GE�g�� �� -�YAz Xi} �� �: |Az� �� ?gCu} �.XAn / ��:

?I[C: 0���� ?}Vlz ���z /?z `U_z V~I\� ?@C�V}�^.�/� �� /?I[C: |@� |Az� 0�C[ .�Cz� vQ�Xz ?g 0VlE G_: 0C� C�

XE.�C�} �~A�E |AzCH / �X;x{k �_u}  C[�V}�X= ?z jrHXz .CA= �CA} ���z 0C�(*F8:FC2 6E 2=., 2005).

o6.Vn / �wC[ /� ?�CA= V~t�V~ 0� G[�?z �WE VAw�H ,/� +C[ �� / .�Az VAw�H +/� +C[ �� �:V@C{} . .CA= |@� !/� /� �E

 .YA@C4 / .�C�E?z G_:��^. �� .�C�E G_:?Q��}?z ���a ��_: ?E�~N sgC~z �� .YA@C4 G_: / ��_: 0Y:Xz / ?wC{^�X@W4 .

-�7{� ?@C���I:Cq V~t�V~o6 V^� ����: ����?z XK�z �CA\E ��� GE�g� -�YAz / Cz� ��/� +�gV^CE . X:� 0C���I:Cq �� 9@ X�

?z .V^V~@C{} Cr@� +�bRz �X;x{k XE V~z��[ C@ / �XUz 0XK� V~}��H(B52=9J2?NGB23 , 1992; K2C:>:, 1993;

KG=JG?5, 1995) .

 -�~:CH .�CrI[� ?rxIUz 0C� !/� �� V~t�V~o6 +�bRz �X;x{k |A{UH ��i~z �E.V^G[� .?z �hE�� |@� �� .�CrI[� �E -��H

yI\A[ ���wCu} �{\H 0C� C�}� X@� �� .V^ �AFlH 0/XA} 0C�X>\Q CE 0� ��{} .�C^� �� XI{: ?@ChT |A>}CAz X>}CAE �xaCQ M@CI} �:

4�� XI{: 0����z �� YA} / Va��3/2 Va�� G[� .��E(.2=E6C 6E 2=., 1996) .?z |A~7{� �E -��HyI\A[ �� .�CrI[� |AAlH 0C�

?l{OH .��H -C@XN1(G@5H:? 6E 2=., 1999; H2== 6E 2=., 2003) �yI\A[ �X;x{k |AAlH 0C�.��V}� �@C4 XE ?}� G:XQ 0XA=

.Vn XK� �� V~t�V~o6 0C� ���TXEv;^ ?~R~z �Rra 9@ CE(H6??6?D 6E 2=., 2003)c@Xk )�q V}CE �}CzC[ �� .�CrI[� �2

(K@?DE2?E:?@G:4 6E 2=., 2007)0���z �CRra .��H -C@XN 0C�X>\Q �� .�CrI[� /(KF>92=2 6E 2=., 2008)��{} .�C^�.

E �X;x{k |A{UH ��i~z �E YA} X@�bH !���X4 �� .�CrI[�.8@/ � �� ���zz �N�H vECt ?nCE ���bRz CI[�� |@� �� �: V^CE ?

?zbH !���X4 0C��XE�C: �E -��HC.�Az ��VlH !�C{^ �� X@/&CE ��0C� �CF:Xz��{} .�C^� �: ?>I\F{� D@Xd53/0|AE ��VlH

.�Az .V^ !�C{^ 0C����a �E?I[� G^��XE .V^ !�C{^ 0C� .�Az ��VlH CE�� .�CrI[� CEVz� G[VE X@/CbH !���X4

(A??2>2=2: 6E 2=., 2004) CH 0����z �� ?>I\F{� D@Xd |@� �:89/0G[� .V^ !��Y= y�(C9:?49F=FF? 6E 2=.,

2007) .0X>@� �}�{} ���V^ .�CrI[� �IT� +Cn� .�Az �X;x{k |A{UH ��i~z �E ?>}� X@/CbH !���X4 �� .Z;k %CrH�� �� 0���XE

5/1 ��d/ CE / 0XIz10/ |Az� Ph[ 0�CE �� v\;A4 C>z X� ��2/2GqX= ���a �A}CK GTC[ ��Ct �� 0���XE X@�bH �}CzC[ �:

1- CF>F=2E:G6 >2DD 56E6C>:?2E:@?
2- ,=EC2 H:56 32?5
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 GkX[ CE8/1XE XIz�xA: G:XQ GkC[V~: .]@Cz�� M@CI}C�Z;k GArA: �� ��} ��XAAoH �: ��� -C_}.��� ��XUI[� / C� �� C�

Z;kXAKCH ?E C�/ .��E�hE�� ?>I\F{� D@Xd CE 0�89/0v\;A4 -CAz +�bRz -�/ CE �IT� +Cn� +�bRz ?E� 0C� V^CE ��XtXE

(*H2:? 6E 2=., 2010) .

.Vn -�X: ��CT CE C�~H -�~:CH V~t�V~o6 +�bRz �X;x{k �_u} �A�H �.V^ ,CO}� �CuAuRH �E �N�H CE 0XA= .��V}� / |Az� �� C�

G[� .��E �/Vuz +CuI}� +CQ �� ���z ?zXN ?E� ..��V}� ��N ?E� 0XA= �C^ClH�� vAFt �� 0����z !/� |@� �E ?zX / �C@� �C}C[�}

.C>I[�-�/ X>\Q // |A~7{� |@��H 0��Vuz.Vn .�X{� *CT XE C�Gt�.��V}� 0XA=�W= XAKCH��E V���T �.

 ]^�4 Ph[ |AE -��IE �: ?H��a ����V}� �@C[�hE�� .Vn -�/ / V~t�V~o6 �H�ElzCN? -��H ?z ���{} �VA4 �X;x{k ��

 �k�Yz pxIUz $Cu}���� |A{UH?z |Az� �� C� .Vn ��XUI[� �E �CA} -/VE /��{} �A�H �� |Az� �X;x{k �_u} -��H . (V� |@�XEC~E

 sAuRH |@�|AAlH / �H�E V^� pxIUz 0C� .Cz �� V~t�V~o6 0C� .Vn -�/ / ?�CA= ]^�4 |AE �hE���CUI}� |AFz �hE�� |@XI�E

 V^CE ?z �X;x{k / G^��XE �� ]A4 -��IE �: ?x;^ �E ?IQ ?g ��.Cz 0C��X;x{k �_u} / �� |A{UH �� �k�Yz �X;x{k �V^�

+�bRz CE �� .V^ ��XUI[� fE�/� �� .�CrI[���{} �A�H .

�G ��
 � 	�HA

 V~t�V~o6 �X;x{k |A{UH -C;z� ?[�XE ��i~z �E %��Yz ��+�q�� �CE� ?ra �CuAuRH Y:Xz -CI[��T -CI[�.��� 0���XE ���a

GqX@W4.

1-(E= 
(E;�  0�

]�/84 ?k��� +C[ ��89-1388?ra 0��/C_: �CuAuRH Y:Xz ��+�q�� �CE� ) ?@CAq�XoN �CbIUz CE32 / �N��14  �'uAt�

 / ?wC{^ #Xk48 / �N��28 ?tX^ +�g �uAt� (V^ ,CO}� . |@�]�/84 �� v;_Iz9 / ��E �X: vzC^ �X: X�5 +�g �E fT

8 �xaCq CE / XIz60�H�E �xaCq / XIz ?I}C[ C�20?I}C[V^ ]~@Y= XIz .yt� ��+�[�3),�2�}�z �WE (   0�C'OH y't� -��~k �E �:

?z �uh~z +�{lzV@�X= .�CrI[� V^CE.-CI\ECH �� ]@Cz�� 0�XN� 0�XE1388  �� Z'4 / �CUI}� GT��~;@ / Ph\z |Az� �lht 9@

�Aw/� 0�CAE� ,CO}�� �CAx{k      ,C'O}� ��:W'z sgC'~z 0�C:�V'~o6 (X'k sEChz -� PAh\H / 9\@� �sA{k yU^ vzC^ |Az� �A�H

GqX@W4 . CH Xra )C{k� �� D:Xz �}�{} 9@ �Xg 0�XN� vRz *CT ��30/30 CH60?I}C[y�z / �A�H 0XIz   �CA'a�bT |@X'H

 -� ?@CA{A^ / ?;@YAq�x{N ��AH�EC � |AAlH yA[CI4 / Xr\q �?w� |EX:V@�X= .�� vaCQ M@CI}  C[� XEX@�Cuz *CT �@YOH100

,X=�xA:P2O5�v5@XH �Cr\q X4�[ jF~z ��150 ,X=�xA:K2O / yA[CI4 �Crw�[ jF~z ��180 .�/� jF~z �� `wCT -2/XIA} ,X=�xA:

V^ �qCd� *CT �E.}V^ (Xbz �@C4 ���a  �E -2/XIA} ��: pb} .�X{� �E CzC{H �[CI4 / .Xr\q 0C���:V  -2/X'IA} ��: ?uECz /

 �xQXz ��4 CH6 |AN/ / 9~H �CAx{k �� VlE ?=XE -�X:V@�X= (Xbz *X[ ���a �E .

3 - R2D@F=
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�C:�WE f[�H ?_@Cz�� �k�Yz�� ���@� ?_@Cz�� S@�CH15V^ G_: -CE�.   G'qX= ,C'O}� .V'^ +XI~:/ ?I_} ���bE 0�CAE� .

 0�XE�WE GT��~;@ -V^ YF[ / -�� �}��N �� -C~A{g�C� � �xaCq �E ,/� 0�CAE�4V@�X= ��X;H �/� .0�CAE� �z���    �C'A} �'E �'N�H CE C�

XE .CA= ?E� C[�100?xAzXIzV^ ,CO}� XAUFH 9I_H Ph[ �� ?Rh[ XAUFH ./� �xQXz ��.X_Q �� ?=XE]: 0�XE ��N�z 0C�

3XE �Cq� CE .��CFz�xQXz �� / ���T�C�6 CH /�A4 ]: pxk ,�{[ $�xUz �� ?=XE GF\} �E +C}CIE / |Az�X5,X=�xA: ��5/4  X'IAw

pxk CE .��CFz 0�XEV^ .�CrI[� �X� 0C� . �xQXz �� ]^ CH �C�6�H�E ?=XE �xaCq �E C�20?I}C[   -C'zY{� / 9'~H X>@V;@ �� XIz

pxk |AN/GqX= ,CO}� YA} �I_4 0/� �X� 0C� . ��CE� ?ra 0��/C_: �CuAuRH Y:Xz�� 0���XE .��� �CAx{k  ?'g5   �� �': �'xQXz

28 G^��XE �� vFt �/� 9@ CH ��Cz 9@ va��q CE / %/X^ |{�E)15���XT (GqX= ,CO}� �G^�� �z��� .  �'N�H CE �: G[� X:� vECt

   .��� /� |'@� �� ��X'= ?z .CA= V^� �� XATCH JkCE .�/� |@� / ��X= ?z �N��z CzX[ .�/� 9@ CE +�bRz .YA@C4 G_: �� �;~@� �E

�� 0���XEV@�X= �Cn� .Cz |{�E XT�/�.

2-���	)� � �
�	)� +�8 ��
+�8 ��
 )� F"<)� �
H1 ��G�G

Z;k �k�Yz �� 0���XE0�XE= ,CO}� �}C=�VN �xQXz /� �� ?x: ��g �E �X;x{k |A{UHGqX . 0���XF\;k +/� �xQXzfT -/XE4 /

Z;k ,/� �xQXz<}���E 0���XE5 0�XE �X;x{k �_u} �A�H��E. ]^�4 Ph[ |AE �hE�� ��N/ ?[�XE (V� �+/� �xQXz ��

 ?@C�} +�bRz �X;x{k -�YAz / ?�CA=��E (V� �: ?xa� |@�G[C_�/84 . 0�XE0� �hE�� |A~6 |AAlH ��60.��V}� CE �H�E 0C�

z�/CrI pxIUz $Cu} �� �: V~t�V~o6 �k�Yz �V}��E .V^ �CUI}�V^ .�CrI[�.Gz�k V^� vbq 0�VIE� �� Xi} ���z 0C� �H�E 0��W=

|Az� �� C� �H�E ��XUI[� / V^� vbq -C@C4 CH / .V^�Z;kV@�X= ,CO}� C� �H�E -C{� �� 0���XE) v;^1( .Z;k0���XEf[�H

+CIAO@� |AE�/� 9@C2?@? +VzI/,* 960I* ��d/ CE12C>z� v\;A4 ,CO}V^ . CE �E �N�H%CrH���H�EV~t�V~o6 0C� �xaCq �

150?I}C[Z;k 0�XE |Az� Ph[ �� 0XIz�H�E �� 0���XEV@�X= �CUI}� Xi} ���z 0C� .Z;k 0�XE 0���XE���k�Yz� 9@

|AE�/� .V}��V�>} ?[C^ %CrH�� �E150?I}C[V^ �ITC[ XIzZ;k �xaCq CHV}C{E ?tCE GECK 0���XE)v;^1(. ?}C�CA= ��

 y� V~t�V~o6 -�7{��H�E ?}C^�4%CrH�� YA} / X>@V;@ CE 0�C~: 0C��H�E �/CrIz 0C� Z;k �� ChT �CO@� JkCE |Az� Ph[ �� C�

 ��X= ?z 0���XE)v;^2 .(/ �AI;5[X4 XK� |A~7{�G[� XK�z �xaCQ 0C� Z;k XE |AE�/� �@/�� . vzCk �;~@� �E �N�H CE

|@� �� G[� 0��� ?~lz �hE�� 0���� %CrH�� CE �AI;5[X4�H�E %CrH�� �/CrH /� Ph[ GQC\z |AE �: ��X= ?z DF[ |Az� Ph[ �� C�

�H�E ?lt�/��X= �CO@� 0XK�z �/CrH ��^ ?z .��� ]@C{} |AE�/� f[�H �: ?Rh[ GQC\z / C� . v;^ ��)2 ( �AI;5[X4 XK�

G[� .V^ .��� ]@C{} . ?lt�/ XAn �hu} �: ��^ ?z DF[ �AI;5[X4 XK�A / ?lt�/ �hu} 0COEA��^ .V@� .|@� �� GQC\z /�

��E V���T ?lt�/ ��Vuz �� XI{: .Vz� G[VE . CE �Ct 9@ �� v;_z |@� vQ ��i~z �E100 / +�g XIz ?I}C[150 %CrH�� XIz ?I}C[

 va��q CE ?gCu} /10 -� 0/� XE XIz ?I}C[ ) v;^2 (V^ .�CrI[� . v;^ �� �: ��h}C{�2 !/� |@� �� .�CrI[� CE G[� `U_z

4 - O77=:?6
5 - R62= E:>6
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-:CEF2= DFC7246

A4EF2= DFC7246

+,*
4>

 GQC\z �E �� ?lt�/ GQC\z -��H ?z 0���XE Z;k 0C� ���} 0C~�4 ]�C: CE G[� (/Xlz 0���} 0���XE Z;k !/� �E �:

Z;k �� vaCQ��{} 9@�Y} 0���XE.

v;^1 -A :Z;k |AE�/� / |AE�/� .V}��V�>} �@C4�0���XEB :Gz�k�H�E 0��W=C�.��� ��i~z �E .V^ ]~@Y= 0 ?g �� 0���XE

5.Cz

4- ���� ��(D� F��,  &�-A C�� F6��
 C��9!
H2'A 	)�@B8 ��*�A ��

 .CA= �E $�EXz C�~H .V^ WT� X@/CbH �: G[� ,�� +�bRz �X;x{k -�YAz CE .CA= ��V}� �@C[ GQC\z �hE�� |AAlH ��  V'~t�V~o6

pxk vAw� |A{� �E V^CE �I^�V} ��N/ X@�bH �� �X� pxk / V~^CE X@/CbH �X� 0C�      X@�'bH �� �I'[��TC} �CA'^� X@C'[ |A'~7{� /

 ��Yq� ,X} �� .�CrI[� CE ?I[� ���bEA5@36 P9@E@D9@A (G6C. 5)V}V^ (WQ X@/CbH �� . yI\A[ 0�C[ .�CA4 �� �IFw�  <'}���E

 �X;x{k �_u} �A�H+�bRz�yI@��>w�pxk 0�C[�VN 0C�V~t�V~o6 �� �X� 0C�(J272C:, 2005) ��� V'~���T ,CO}� �� v{k |@�. ��

 YA} ?qC: Gt� �� / .��E v;_z �CA\E ?I[� ���bE .CA= (�Xg� *CT �~Az� �� V~t�V~o6 3XE 0C� �A^CQ vzC: 0�C[�VN �: CO}�

0�C[�VN 0�XE �G\A} �����TXE6*CT �� YF[ ]^�4���Cz ?>~@YF[ �� X@/CbH ��7V@�X= .�CrI[�.

 v;^2-�H�E ?}C^�5{� / �AI;5[X4 XK��H�E CE V~t�V~o6 0C�0�C~: 0C�

6 - *68>6?E2E:@?
7 - EI46DD:G6 8C66?

B A

A /

A
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 ���Cz ?>~@YF[ �hE�� �� .�CrI[� CE1 vECt �F[CRzG[�( L:F 2?5 P2EE6J, 2010).

)1(EI46DD:G6 8C66??6DD= 2G-R-B

��|@� �hE��G �YF[ �rw�zR / YzXt �rw�zB?z ?E� �rw�zV^CE .?z �B��� 0X@�bH �hE�� |@�YF[ $Cu} �: V�� �E -� �� <}�

��E V~���T `U_z |^/� <}� .CE |AAlH�}CI[�80��W= �}CI[� / X@�bH |@� ,�X=�I\A� 0/� XE0/� XEX@�bH�\H� !/� �E9�

CE 0X~@CE X@�bH 9@Xra X@�Cuz9@ /[VEG?z V@� X@�Cuz �:1v\;A4 X>}C@C{} V~t�V~o6 �E $�EXz 0C�v\;A4 X>}C_} Xra /

?z ?�CA= 0C@CuE / *CT �~Az� �E $�EXz 0C�V~^CE)v;^3.(v\;A4 !�C{^ CE ��Vuz CE 0C�1 ?>~@YF[ .V^ 0X~@CE X@�bH ��

V^ �F[CRz .CA= YF[ ]^�4 Ph[ ����Cz . V^� .�/� �� .Cz X� 0C�I}� �� / .V^ 0��W= .�C{^ 0C� �H�E �Ax: 0�XE �CAx{k |@�

 %�{Oz �� �: V@�X= ,CO}�V^� vbq +�g ���V~t �V~o65V^ ,CO}� ��Cz 9@ va��q CE 0���XE Z;k �CE . .�/� |@�)+�q�� ��(

  ��28 .Cz |{�E1388 CH / �Cn�28 ���XT1389GqX@W4 -C@C4. �� ]AE �Vz |@� �� �: G[� X:� vECt4000 ���z Z;k

GqX= ��Xt !���X4.

v;^3 -A : �V~t �V~o6 �H�E �Aw/� Z;kB : / �CA �̂ �� .V^ 0��W= .�C{^ �H�E ?I[� 0�C[�VN��/COz 0C� �H�E

C : ����Cz ?>~@YF[ X@�bHD : ����Cz ?>~@YF[ ,�X=�I\A�E : �H�E 0X~@CE X@�bH0�XE YF[ Ph[ �F[CRz

 ��0C�I}�.Vn V^� vbq .V^ 0��W= .�C{^ 0C� �H�E/ .V^ ��CT |Az� �� ?I[� ���bE   j'ht / C'� .Vn -�X: YA{H �� Z4

3XE C� )�t�g G{\t �� (.�CrI[� CE Gt� CE ?wCIAO@� 0/��XH 9@ ��1L,X=H��@V}V^ |.   �� ?}�A'[X=� 0C'� +Vz ?[�XE 0�XE

 ��Yq� ,X}>:?:E23 �U\}14V^ .�CrI[� . .�Cz� �� fE�/� |AE �\@Cuz 0�XEF /R2 .�Cz� / �hE�� X� �E $�EXzE  D@�X'd �E $�EXz

V^ .�CrI[� C�}� 0C�XAoIz .      .V'^ G'^��XE 0C'� .��� ,/� 0X'[ �� .�CrI'[� CE |A{UH �hE�� |@XH D[C~z |A~7{�)  ,/� +C'[ ��

8 - +9C6D9@=5
9 - OEDF

ABC

DE
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�lwChz ( |A~7{� / |A{UH 0ChT �ClEXz |A>}CAz ,/� �_@� �|AAFH D@Xd 0C� .�Cz� /Va�� 0C'hT |A>}CAz ?F'\}  �� v'aCQ

CE 9@ �E 9@ fT CE �\@Cuz �hE�� �� .�CrI[�)2 (V^ ?[�XE)A=:C6K26: 6E 2=., 2013( .

)2(

 �hE�� ��)2 (A / ,X= D\Q XE +�bRz ?lt�/ �X;x{k -�YAzA' G[VE �hE�� �� .�CrI[� CE .V^ ?~AE ]A4 �X;x{k -�YAz YA}

�V~o6 +�bRz �X;x{k |A{UH 0�XE +/� +C[ �� .Vz�V~tV^CE ?z .

 $��"D � #'�

1-�
�	)� �	�	 �
�	 �5 
	 ��"-�BG 4���
 �,
)�

 v;^ �� V^� .�/� ?g �� +�bRz V^� V}/� �� vaCQ M@CI}4G[� .V^ y[�. �� .CA= YF[ ]^�4 ��XAAoH V}/� -��IE �;}� 0�XE

 �� V^� vbq ?g�X: |AAlH.��� .�/VRz �� Ph[ �� .V^ +CzX} 0C�95 Va�� .�CrI[�V^.�;}C~6v;^ ��4 .V�C_z ?z^� �

�V~o6 .CA= YF[ ]^�4 ��XAAoH V}/� V^� vbq ?g �� V~t 0��la 1C{B��?{} 9@ �E -VA[� �� Z4 / �IqC@ ]@�Yq� �VIE� �;xE V^CE

I^�� ?_�C: V}/� �~A_AE ��VuzG[� �?r@X^ f[�H .Vz� G[VE M@CI} CE M@CI} |@� �: +C[ ��1375���� sEChH �zC:

(*92C:7:.,1996). �IqX= Xi} �� �xQXz /� V~t�V~o6 .CA= V^� 0�XE ?x: ��g �E?z��^ . G[� ?=XE V^� �Cq �E $�EXz +/� �xQXz

,�V}� vA;_H �E %/X^ .CA= �VIE� �:?@��� 0C�)3XFz� / 3XE (?z ��T ?@�Wn 0C��CA} |AzCH ��i~z �EV~: . vzC^ ,/� �xQXz

 -�YAz �xQXz |@� �� �: G[� .Vn -�/ ]@�Yq�]@�Yq� �Cq ���/ .CA= / .��� -C_} ?_�C: 0V}/� vFt �E GF\} ?@��� ,�V}� V^�

?z �_@� -�/��X=)K92;69A@FC, 2006(..Vn -�/ X@�Cuz -��� ��Xt y� vECuz �� CE V^� vbq 0C�I}� �� .V^ G^��XE 0C�

.��V}� YF[ Ph[ X@�Cuz.Cz �� .V^ 0XA= �� |AAFH D@�Xd -��H ?z �pxIUz 0C���{} �F[CRz .Cz X� 0�XE . D@�Xd  C[� XE

?z XI�E �V^� 0C� .Cz �� 9@ ,�V: �� �: ��{} �/Cet -��H ?z .Vz� G[� �E |AAFH |A{UH �� �k�Yz ?@C�} �X;x{k -�YAz -��H

��.

�H�E V^� vbq 0�VIE� �� �: G[� X:� �E ,��I^�V} ?}C^�5{� X>@V;@ CE C� / � V~I\� �YOz ���bE?IQ�XE / X� YF[ ]^�4

 ?w/ V^ .��� ��Xt �H�E -C{� .Vn -�/ XE�XE �� �H�E?}C^�5{� ]@�Yq� CE V^� vbq +�g ��3XE �X>@V;@ CE C� �H�E 0C� -C;z�

��F} X>@V;@ �� C�}� 9A;rH.  C[� |A{� XE / -�/ %�{Oz XE�XE �� y� �/COz �H�E V~6 YF[ ]^�4 %�{Oz�Vn V^ .��� ��Xt C�}�

 ) +/VN1 .(

 V^ ,CO}� V~t�V~o6 G_: �� ,�C�6 .Cz �� �: 0���XE .��� |Aw/� ��) +/VN1 ( �xQXz �� C� �H�E2 C@3V}��E ?=XE . D@Xd

G[� XI{: VlE .Cz CE �\@Cuz �� |[ |@� �� .Vz� G[VE |AAFH . |[ |@� �� C� �H�E .��V}� �: V^CE |@� X>}CAE V}��H ?z �wC\z |@�

n -�/ CE ?xzC: D[C~H���V} ?@C�} .V.
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V^� �Aw/� vQ�Xz ���.��E ?=XE V^� �Cq �� -C~7{� .CA=)K92;69A@FC, 2006(.Vn /96�: C�V~I\� . |A@C4D@Xd -��E

 |AAFH -��E 96�: �: G\A} ?~lz |@VE �xQXz |@� �� YF[ ]^�4�H�EG[� XI;6�: ?@C�} .Vn VAw�H ?~lz �E 1Cz�Yw� C� . �E

TXE X>@� ��CFk�H�E ?.Vn G@C�} �� �: V}� �I^�� ��N/ YA} 96�: 0C�V}� .�X:VAw�H ?=�YE 0C� . �\@Cuz �� |AAFH D@Xd |@�

�xQXz CE �xQXz �:V^� 0VlED@Xd|AAFH���� 0XI=�YE) +/VN1(?z 0XA= �OAI} |A~6�H�E �: ��^�� 96�: 0C� VlE .Cz

�I\}��H -�XFN�� ��T ?_@/� V^� -��E |A@C4 V}��H�E YF[ Ph[ �OAI} �� / V~~: .Cz �� C�yO~4 ?@C�} .Vn -�/ CE 0XI_AE D[C~H

V@C{} �CO@�.?z .CA= v: V^� ����� V^� vbq -C@C4 CH 0�C@� GaXq ��~� .CA= �: CO}� �� �X>@� ��CFk �E ��XAAoH !�UI[� V}��H

��^ XI_AE C@ XI{: YA} .Vn -�/ / .V^ 0�C@� .?z �CiI}� |@�XEC~E� |AE 0XI_AE D[C~H �V^� .�/� XT�/� �E -V^ XI;@�Y} CE �: �/

��^ vaCQ .Vn -�/ / ��V}� �@C[ X@�bH . G[� .V�C_z vECt ��d/ �E yO~4 .Cz �� Dxhz |@�) +/VN1 .( -� X>}CAE Dxhz |@�

�H�E -��E pAld �: G[�|I\E �x[ �D[C~zC} G_: s{k �x{N �� ?xz��k XK� �� �: V^� v@�/� �� C� -��E ?qC: C} C@ �*CT Ph[

 / �WE .XAT� ...�� ��E .Vz� V@V4.CzG[� �IqC@ ��F�E .CA= V^� �z��� CE VlE.

 .Cz |@� �� |AAFH D@Xd ��)yO~4 .Cz (?z XE |A~6�@C[ X@�bH �: V@�?z ��V}�V^CE ?@C�} .Vn -�/ �� ?F[C~z �CAlz V}��H . �6 X=�

?z �CiI}�.Cz M@CI} Gq�H� 0C� +/VN �� �;}C~6 |;Aw V�� G[VE �� .Vn / YF[ ]^�4 |AE 0XI_AE sEChH ?)1 ( ��^ ?z .V�C_z

G[� �IqC@ ]�C: D[C~H |@� .

 v;^4-�H�E YF[ ]^�4 ��XAAoH V}/�C�+�q�� �CE� ?ra �uh~z �� V^� vbq ?g ��

 |AAFH D@Xd ]�C: y_^ .Cz ���H�E Ph[ YA6C} V^� Gxk �EG[� .��E  C� . ?x: ��hE/��X: -CAE -� 0�XE -��H ?z Gxk�

�H�E ?}C^�5{� �;}� G\U}E C�C �E �: G[� .V^ .Vn -�/ ]@�Yq� �Cq ���/ .CA= |[ |@� �� �;}� ,/� / G[� �IqC@ ]@�Yq� X>@V;@

G[� �IqC@ ]�C: �~@YF[ V^� -� DN�z .= �N�H X>@� ��CFk �EG[� .V^ (�hlz .Vn VAw�H G{[ �E XI_AE .CA. vAw� |A{� �E

�H�E�I^�� 0XI{: V^� �: ?@C�.�CIq� Duk ?_@/� V^� �� / V}� YF[ Ph[ / V~I\� ��T ?_@/� V^� ]@�Yq� +CQ �� -C~7{� V}�

����

����

����

����

����
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��T�H�E X@C[ �E ��9@�Y} C�?z XHV~~:�?wCQ���H�E �:1�Ft �: ?@C��I^�� 0XI=�YE YF[ Ph[ YF[ Ph[ ]@�Yq�  0CN �E V}�

.Vn -�/ ]@�Yq� �E �� 0YI~[�Iq 0C� .��/�Xq "CbIT� C�.���V}� .

+/VN1- D@�Xd|AAFHV^� .�/� ?g �� V~t�V~o6 3XE Ph[ `TC^ / 3XE YF[ Ph[ ]^�4 -CAz 0��� ?~lz Ph[ /

0���XE .��� -Cz�

yI_� .CzyIr� .Czy_^ .CzyO~4 .Cz,�C�6 .Cz�hE�� %�}

R2FR2FR2FR2FR2F
67/062/40 **61/032/32 **71/040/50 **83/048/75 **66/087/100 **?hT
73/089/53 **63/069/33 **74/016/60 **79/089/60 **54/019/60 **?{I@�C>w
70/075/45 **62/081/34 **70/062/49 **68/073/33 **25/047/17 ** �;lz
70/024/22 **64/080/17 **75/066/29 **83/038/35 **66/090/49 **,/� �N��
76/048/19 **64/048/11 **75/080/18 **84/016/26 **66/063/32 **,�[ �N��
55/065/24 **60/014/30 **63/001/36 **79/086/60 **62/040/86 **?FA:XH
73/087/54 **64/023/37 **74/068/58 **85/023/91 **61/004/81 **?}��H
55/065/24 **60/014/30 **62/001/36 **79/086/60 **62/040/86 **0VkCbH
55/065/24 **60/014/30 **62/001/36 **79/086/60 **62/040/86 **?uh~z
55/065/24 **60/014/30 **62/001/36 **79/086/60 **62/040/86 **?@C{}

V^ DN�z �wC\z |@�. D[C~H V^� �� .�/� |@� �� CH(�T XE / .��F} -C\;@ C� �H�E ���z �� ?�CA= ]^�4 / .Vn -�/ |AE

�H�E �CiI}�mwCE 0C�-��N 0C� �H�E �E GF\} 0XI=�YE ?�CA= ]^�4 XH�I^�V} XH ]^�4 |AE |AAFH D@Xd vAw� |A{� �E / V}�

G[� .V^ y_^ .Cz �� XI{: ?IQ yIr� .Cz �� / G[� �IqCA} ]@�Yq� ?@C�} .Vn -�/ / ?�CA=.

 �|@� XE ./�k3XE V^� �� -Cz� G^W= CEXE / .V^ �I[C: C�3?z 9_T / .�Xz84 |\z 0C�V}�X= ..Cz �� .�/� ?@C�I}� 0C�

?_@/� V^� -��{} V~: ��i~z �E V^�)?@��� ,�V}� / �_@� ( �� .CA= �.V^ .XAT� V~t -�YAz ]@�Yq� YA} /

?z ��Xt ?IE�g� y@�z  XI[� GRHV~��.|@�.XAT� V~t Gixn ]@�Yq� / �_@� / ?@��� ,�V}� V^� ]�C: DN�z  XI[� �� .V^

.Vn?z C���X= .|@� ���E V^� .�/� v@�/� �� .CA= YF[ ]^�4 ����{} /�C@ ]@�Yq� �V^ �Iq�� Z4 / ���T XL:�VQ ��Vuz �E -VA[�

 ?g ?_�C: 0V}/� ?z �: V@C{} �� v;^4 V}/� |@� ?E�T �E YA}G[� .V�C_z vECt .

z �� yIr� .C?z .Vn -�/ ]@�Yq� �Cq �� .CA= �: / V^CE3XE X>@� 0�[ ��XA4 0C�?z -V^ .�Xz84 �E %/X^V~~:(K92;69A@FC,

2006)_@�Yq� C�~H �}�� ?G[� �I^�� .V~�C: 0V}/� YA} .CA= YF[ Ph[ �;xE G[� �IqX>} ���a YF[ Ph[ .

 �xQXz ���yI_� .Cz �� �?@C�}�H�E �:.V^ .�Xz84 C� G^��XE G�N ?@C�} 0�CAE� �CE 9@ CE V}�GQ�� XH+�bRz�3XE 0C�

 0V@VN.V^ �CO@�G[� .V^ XI{: .CA= YF[ ]^�4 %�{Oz �� �IFw� �: V}� .�H�E ?w/ V^CE ?z .CH�: �CA\E V^� |@� .�/� �6 X=�-

 V}��� 0XI@�t .Vn �: ?@C� GkX[ �E3XE?z VAw�H 0XI=�YE  1CIF\} 0C� .Vn -�/ / 3XE Ph[ |AE D[C~H vAw� |A{� �E V~~:
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G[� �IqC@ ?F\} ��F�E . �� .V^ G^��XE ?@C�} .Vn -�/ / .CA= YF[ ]^�4 |AE �hE�� |@XI�E -C~7{� Cz��yO~4 .Cz YF[ �� Z4

��XtXE .CA= -V^G[�.

2- ��*�A �,
)� =	�I	�9A ���)3

 +/VN �� �xaCQ M@CI} �E �N�H CE)1 ( v;^ /)5 (E G_: %/X^ �� yO~4 .Cz �� �: ��X= ?z .V�C_z |@XI� |AAFH D@Xd -CAz

 ��XtXE -� ?@C�} �X;x{k / .CA= YF[ ]^�4.V^G[� . D@Xd CE ,/� �N�� / ?hT �w�Clz ?x: ��hE |AAFH83/0 �N�� �w�Clz �

 D@Xd CE ,�[|AAFH84/0 /�w�Clz D@Xd CE ?}��H|AAFH85/0V~^CE ?z X@�Cuz |@XH�CE 0���� . |@� |AAFH D@�Xd �;~@� �E �N�H CE

zV^CE ?z GA{�� YBCQ �CA\E ���Clz D@�Xd GRa -�YAz ?[�XE /X~@� �� V^CE ?z y� �E 9@�Y} �CA\E ���Cl . �� �xaCQ �O@CI}

 +/�VN �� D@�Xd GRa ?[�XE)2 ( CH)5 (G[� .V^ -CAE  . +/VN �� ?hT �w�Clz ?[�XE �� �xaCQ M@CI})2 ( �: ���� ?z -CAE

 Gt� 0���� �w�Clz XAoIz D@Xd100 Gt� 0���� -� GECK D@Xd ?@�[ �� / .��E Va��3/70V^CE ?z Va�� . �w�Clz CE �hE�� ��

 Gt� CE 0XAoIz D@Xd 0���� �w�Clz |@� �: Gr= -��H ?z ,/� �N��9/88 Gt� CE ?IECK D@Xd /1/37G[� Va��. �� |@�XEC~E

 ,/� �N�� �w�Clz �E GF\} ?hT �w�Clz �: G^�� -CAE -��H ?z %�{OzV^CE ?z 0XH�CE Gt� 0����. �N�� �w�Clz CE �hE�� ��

 Gt� 0���� XAoIz D@Xd ,�[8/83 Gt� CE GECK D@Xd /53 XAoIz D@Xd 0�XE ?}��H �w�Clz CE �hE�� �� X@�Cuz |@� �: ��E Va��

 Gt�100 Gt� GECK D@Xd 0�XE / Va��5/53��E Va�� .z �: G^�� -CAE -��H ?z %�{Oz �� |@�XEC~E �w�Clz / ?hT �w�Cl

V~^CE ?z X>@� �w�Clz /� �E GF\} 0XH�CE Gt� 0���� ?}��H . �w�Clz �E GF\} ?}��H �w�Clz |AAFH D@Xd -�6 G[� X:� vECt �IFw�

V^CE ?z ���Clz X@C[ �E GF\} 0XH�CE Gt� �OAI}�� / 0XI{: 0ChT 0���� �w�Clz |@� /� |@� �� G[� XH�CE ?hT.

3-YAz ?[�XE.Vz� G[VE �w�Clz GRa -�

 ?k��� +C[ �� �xaCQ �w�Clz �� -C~A{g� ��i~z �E89 -1388 ?k��� +C[ �� +C[ -� CE �EC_z �lwChz �+�q�� �CE� ?ra �uh~z ��

91-1390GqX@W4 ,CO}�  �uh~z |A{� �� . ��VlH18V~IqX= ��Xt ?EC@��� ���z +C[ -C{� CE �EC_z / .V^ 0��W= .�C{^ �}�{} . Z4
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