
 �� U=�_F ����U1 �� )�ApGX� <X�UC ky^ U>IAF<p>7 �A>^�_Q UC (AG{�� * <~A[zF�v: SrAo (A{

<YDc <LA{ ��AX1 *<DPx EDPx2

1-+�M\{���+UG7�)*U:'�vi*h=A|^�<=�Tl)A;\{��<X*�UoS�\x�G5F5<4B5>=@M5<CC.7CA

2-�A>\{��)*U:'�vi*h=A|^�<=�Tl)A;\{��<X*�UoS�\x

�2#��

c }C }7 EX� <F��_Px z=UGy�x �� <8= 'S|: (A{<x $U_x (A�L UX�UX �� )�UGY: ����[� %A>vX }C �GDx ��Uo� <u* 6=

'��Ax tyPF 'SiUyju�S{��� 'S|: (A{ �� ��L�x zF�v: }C . �� �� +�A=� ��8\x zF�v: $TO(A{ S>u�F<x �AM=�S|7. z>C ��

<{�*Vo�X� ���x A~(A{ (�>X��xUo �� )�ApG)�UGY: A~S>?�v7*�S>~ �zF�v: SrAo +A~��� �� �UC�A7 z=UF{S. ky^ �� }juAdx z=� ��

(AG{�� +�AMF ky^ * <~A[ }{�� <x�C)1 %}GXA\{ * ��� (�* �AX�UC (S[ )�ApGX� zF�v: SrAo (A{ S>u�F +�UC . )A:S=� ��

$U_x)��S{� �9{� �(A:S||7*t8[<:5=*+A~ w�x <p>7 ��<=��{A{ ���_PxS|GY~ . AC��Sr Z=�Vo�7 +A~ * +UF�>2xA

'U{ �� h=UX ���PF��Vo� +A~ <=A|>C �� )�ApGX� � U=�_F ����U1+UF�>2xA7�� E>p>7 <CA=���<=�Tl ���xEX� }GoA= Z=�Vo�. UC

 �AX� z=� UC (AG{�� * <~A[ }{�� ky^ U>IAF(A{ +�AGQAX * +U~Af �A>^�_Q� U=�_F V>uA{� bX�F}{�y{ A~ �� W10�24 *72

 EiAXS[ <X�UC .AC(�*Vo� EoA= Z=�Vo� EC�c� (�V>x *  �_Rx wMO �A~S>?�v7*�S>~)P<0.05 (* UG�C epO HiAC

 S{S[ +��S�;{ <c <;{� �A>^�_Q)D<0.05 .(S{��� Z=�Vo� �� ��UpO NdX (�V>x 6= }C (AG{�� * <~A[ }{�� ky^.ky^

~A[ * ��UpO )���=� 'A8PGX� HiAC (AG{�� S|{Ay~ < �A: (S[ )S|7�U1 h{Ax<xS{�[�<x Z=�Vo� <=A�{ &�_Px wMO }M>G{��SCA=.

 <GoAC �A>^�_Q <X�UCbX�F NdX <{AxVy~ "�r* W=UFAx+UGY7AQ }7 ��� (A\{}{�y{ky^ +*AO +A~�EoACEQ��|8= * UF

z;y~UFS{��� + . K=AG{ }C }L�F ACO t^A ��U=�_F ����U1}{�y{A~ � S|{Ay~ +S>?�v7*�S>~ S=SL hD|x 6= (��|i }C <~A[ ky^

 EY{��F (AG{�� �� zF�v: (*SC <=��{A{ +A~ )��*�Uo (��|i }C��[ )�ApGX� zF�v: z=V;=AL.

��
��2#A� �$I:EoAC � �U=�_F ����U1<M|X 9{�� �zF�v: SrAo (A{S>?�v7*�S>~.

HC2>C

Dx ��Uo�}C �G%A>vX ���*A3 z>x�*U1 * 'S|: z=�A>v: }C Uyju� '��Ax tyPF 'Si 6=)z>uA8X( �L �)z>?���~ ( UX *� �L *

)z=S=*� (S[AC <x. }7 �EX� <:S{� �Sx &�c 'AyF �� zF�v: SrAo <=�Tl w=.� �� )�ApGX� �(��Ay>C z=� +�UC UI�x (Ax�� )�� A�|F

x * <|>uAC ��D�C �� <DXA|x }M>G{���� !AR)G5@@5;<9F ����� 2004(. �� <8= (A{$U_xU1<x zF�v: +*AO +A~�Tl z=UFS[AC .
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t8[ �� w�x <|>@F*U1 zF�v: S[AC <x ��� �AGQAX <~�<x U>yQ 6>GX�� �A>^�_Q &�@Yx * EoAC * U~Af (AyGQAX �� * S[AC

S{��� E7U[ <=��{A{ ���_Px +�A>YC <vQ��)G5@@5;<9F ������� 2004( .>Q� +A~ &AX �� z>ssPx U ���_Px ���x �� +�A=�

 zF�v: SrAo zF�v: SrAo (A{  �_Q }C<x E>uAjo }7 S||7<x UC �� �� <{�:A{�: +A~��*AGX� �A~ }GXA\{ �� )�ApGX� txA[ }7 �U>:

A~ ky^)A~S>?�v7*�S>~(�v: SrAo +A~ z>@F*U1 U=AX �<|Du ���_Px �+U1 �zFB>7UF * 6>F�=AC<x A�{�S[AC . �AD>7UF z=�

�A>^�_Q +Uy>v1<x S>vsF �� zF�v: 6>GX���8Y=* +�A:S{Ax �Sx * �U=T1 �<{A~� �AYO� ��AGQAX }v>X* z=SC * S||7

S|7 �S>1 Z=�Vo� zF�v: SrAo <=��{A{ ���_Px)G5@@5;<9F ������� 2004( .<{�*Vo� z>C ��A~+ )�ApGX� ���x E>p>7 ��D�C E�L

(A{A~zF�v: SrAo +)�UGY: A~S>?�v7*�S>~ * }GXA\{ ����� ��l }=A1 UC ���_Px �� �UC�A7 z=UF.

&�_Px �AC E>p>7 AC �U=� �EX� (�Sx <=�Tl h=A|^ +�UC +S>v7 txAi 6= E>p>7�EX� �*Ux� <GCAr� ���AC �� E>so�x �AX� . ��

 �S[ }C ��|~ E>p>7 <CA=��� �<=�Tl h=A|^<X��AC }C <;GYCUC�A7�����}7 <GO�� }C * �EX� }|=V~ U1 * EyO�U1 �)S||7 }GYQ

 ��Ur U>IAF EPF <8=.�u�=V>o tx��i bX�F<x�U>:. �A7��Q ��c }C E>p>7 <CA=��� U:��U>: ���^<CA=��� Er� Z=�Vo� UC )*�i � �

(��G>x)U�C * S>u�F EiUX �� +�*D�C V>{ ��}7 ���}|=V~ Z~A7 ACy~ S>u�F +A~EX� )�U.��VC� 6= (��|i }C<X��ACh=UX�

q>r� <GO * �A:�AX �+�A_Gr�wGY>X �<|>i * UF +A~}{A=�� <=A|>C+�)S|=�Vo ��c }C <CA=��� S^Asx +�UC <=�Tl h=A|^ �� +�

)�ApGX� E>p>7<xS{�[ . <=A|>C �� )�ApGX� t>Y{AG1}{A=�� +���)S[ }GQA|[ <{��c �Sx <=�Tl ���x Ej|^EX�)SIB, 2004.(

 <y�x txAi +U_C %UPx }7 EX� )��� (A\{ <vDr �As>sPF}7 EX�<=�Tl ���_Px )S||7 $U_x �*Aar UCEX� ��T:U>IAF.

 <v �̂ t>u� z=� 6>G2u�{A:��  ��Q q=Uc �� <=�Tl ���x }7 EX�<x %��S{�[ *�AYO <=A|>C WOWO z=UFEX� (AY{� .

�_Px 6= <v7 E>p>7 �z=�UCA|C[ <CA=��� <=A�|F }C +U_C +A~ <:5=* �AX� UC (��F <x �� <=�Tl &��)SIB, 2007.(

 Ax� �6DX ���_Px �ER1 Ej|^ �� ACS|GY~ )U>F 9{� ���_Px �� UF�AC +�AMF ���� �� EQ��|8= 9{�)M5FH=B, 1999 .(

<x ��D�C �� <=�Tl ���x U~Af 9{�S\RCA�G[� *EX� �*�. �u��A7 * ��C*�)1980 ( }7 S{�U7 n\7CA Z=�Vo��9{� �S[%��

 wjc * UdiV>{<x Z=�Vo�SCA=.�*� �� )�ApGX� AC 9{� <CA=���<x ���^ +��VC� * <YO +A~�U>: .z=� }C }L�FAC�*� }7 +A~

 <YO(Ax��*� �� )�ApGX� }C t=AyF �S|GY~ }|=V~U1 * UC �� }7 U=�_F ����U1 S|{Ax <~A;GX� +A~Gy7 (Ax� UG\>C Er� AC * U

)�Ax �A>^�_Q<x <CA=��� �� <=�Tl +S|7�EX� Z=�Vo� }C *� .,��yjx 9{� <CA=���wGY>X �� <8= �� )�ApGX� AC <;{� +A~

L*5*6* �RGB �123 *CM2K<x ���^ �U>:)P98F9G7<= �����., 2006.(

 )*�i UC�A>jx *� t8[ * )��S{� �9{�<p>7UC '�XUx +�UC�A7� +� +S|C }L� ���x+�Tl S|GY~)SIB, 2007.( �(A{ ���x ��

EX� !ADF�� �� V>{ (A{ U~Af AC }7 �EX� <v^� <p>7 �A>^�_Q �� <8= (A{ Vmx �AGQAX .  Ur wMO UC z>|4y~ (A{ Vmx �AGQAX

EX� UI�x (A{ .>1 +�UC V>{ (A{ Vmx �AGQAX (�x�U>1 �Ai�c� zG[�� }7 EoU: }M>G{ (��G>x z=�UCA|CZ * <p>7 �A>^�_Q <|>C

S[AC UI�x (A{ ts{ * tyO .V>uA{� �(A{ Vmx �� )S[ �AM=� ��UpO �AGQAX (�x�U>1 UG\>C �Ai�c� BY7 �� <CA=��� (A8x� U=�_F

 �Uo * tvQ <y7<x w~�Uo �� S|7)ON?C7 ������� 2009 .(
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}juAdx z=� ��� (AG{�� ky^ }7���� <{�*�Uo �UC�A7 <=��{A{ Ej|^ �� (�U=� <x�C * S=SL +S>?�v7*�S>~ hD|x }7 <~A[ }{�� ky^ *

EX�EoU: ��Ur )�ApGX� ���x .EX� <{�>{� +S=�A7AX <v1 (AG{�� ky^ . (�*� E>^AQ ky^ z=� +A~ <:5=* z=UGy�x �� <8=

SX� <x }>u*� }G=��8Y=* ��Ssx }C �UC $TO �� W1 }7 EX� �UC UI� �� (� (S[.

}{�� +A~ <~A[vi }C}=� ��L* E<v1 +A~<x )S{AY>Q �� �� }7 <{Ax� +S=�A7AX<x �TL �� �S{�[ +.�>X�x }=� 6= * S||7

<x S>u�F (� $�Uc� �� %A|DY3��[.ky^}{��<~A[  +n>jaF (A=UL �AGo� AC �UC AC )S{�[(�>X��xUo �� )�ApGX� +�UC <=A~

GoAC }7AC <��vdx <{A~� �AYO� A= UGy7 <LVuUF �EX� �A>{ ���x�UC�A7 tCArEX�. <u�8vx (�* bX�Gx +���� <~A[ }{�� ky^

 &�AjxKD5540 ZQU3 "Aj[ ��Ssx *BA75<x ZQU3 "Aj[ }C 6=�V{ }7 S[AC (AG{��)BA70-90 ( }CA\x <u�8vx (�* AC

 EX�)�����
���� 9H 5@., 2009( .

 }juAdx z=� �� $S~ �� U=�_F ����U1 �� )�ApGX�X�UC < <~A[ }{�� ky^ U>IAF *�EC�c� (�V>x �wMO UC (AG{�� Vmx * }GX�1 9{�

 ��UpO NdX �(A{ zF�v: SrAo (A{ Vmx EoAC *EX� .

C$I ��� � �
J

E'JA  2=$< �$F 2#@J' 2G"�3<

(A{ (�>X��xUo <xAyF �+��o UyRx �U8[ �6y{ ���� }GXA\{ ���� ��� �K{UC ��� �txA[ zF�v: SrAo +A~DA-EM � U>[ ���1

wRF )S>pX ���1 �6\QS|GY~ �� * zl*� �#Ux . Egvl �� <~A[ }{�� ky^ * (AG{�� +A~S>?�v7*�S>~1 % * ��� (�* �AX�UC

S{S[ )�*Vo� }GXA\{ .}{�� S[ }>�F S�\x �� +�Adi 6=  �� <~A[ +A~ (A=.��A7 �*� }C *)�����
���� 9H 5@., 2011 (

S[ ��URGX� .ky^[ �� (AG{�� Ay;>X E7U)A8=Ux� (S[ +��S=UQ .

  +Ax� �� U>yRF E�L * S[ )��� ��Ur <x�>|>x�u� $*Uf tQ�� �� U>yQO
C40 �Sx }C �AC EC�c� AC45S[ )��� ��Ur }s>r� .

 +Ax� �� ER1 �A>vyiO
C120 �Sx }C20EoU: 'AM{� }s>r� .)��S{�+U>: �� W1 (A{ +A~1Px +Ax� �� (S[ �UX EiAX b>

M{�EoU: 'A .:S{Ax <X�UC +�UC}{�y{ �+�A6>GX�1 tQ�� �� A~ �Sx }C ��� (*SC +A~24 *72 W2X * S{S[ +��S�;{ EiAX

EoU: 'AM{� }c�CUx +A~ (�x��.

�JC��$I

&%J8� �
4#C

}{�y{ EC�c� (�V>x +U>: )��S{�A~�AX�UC ���S{AGX�AACC)1986 ((*� �� A~ }{�y{ (�U7 6\Q ACOC105}C �Sx24 EiAX

EoU: 'AM{� ECAI (�* }C (S>X� AF .� (*� �� �*UQ �� W1 A~ }{�y{ � +A|Dx UC EC�c� (�V>x * �UX ��FA8>X� EX� �� (�* (�V>x

S=�U: }DXAPx }{�y{ }>u*� (�* UC }Go�.
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�J71C B,.

  �_Rx wMO <=AL }C AL �*� �� )�ApGX� AC}{��S[ +U>: )��S{�.C <oUf tQ�� (A{  Ur U1 ,�xA7 }{�� AC }7 ]R\x wMO A

EoU: ��Ur ��C )S[ .<x }GoU: Ug{ �� (A{  Ur wMO (��|i }C }7 S[ z=V;=AL (A{  Ur bX�F }{�� �� <yMO��[ . wMO

  �_Rx<x }DXAPx t=� }dC�� �AX�UC  Ur U~��[:

 �_Rx wMO (7A3/;) = (A{  Ur (�* /(A{  Ur wMO )1(

 ��
�3� � �3# 3"J7'3"�$7'

}{�y{ �+U>:U=�_F E�LS{S[ )S=UC EyYr *� }C +��yi ��c }C w>MO (A{  �_Rx +�rA3 bX�F (A{ +A~  . �� +���UC W8i

W=�X�EoU: ���^ (A{ BuAr EyX *� U~ �� )S[ }>�F +A~ . &AG>M=� z>C�*� �� �+U>:U=�_F +�UC(C5BCB EOS 1000D,

-5=K5B)S[ )�ApGX�.��>: U=�_F �*� z=� �EQ��|8= +���U1��{ E�L +U��8=�AF }gpPx EoU: 'AM{� < AC <C�3 <8rAF� }7

 9{� )A>X +A~ )���=�AC * ��C )S[ }>DjF z>C�*� * )S||7 E>DJF }=A1 � E|X��vo 0x���C . }v^Ao �� A~ 0x�45 +UGx <G{AX

 }=*�� AC ��{ ZCAF�AC �� +U>:�vL +�UC * }{�y{ +�AC45(� }C EDY{ }L��S{��C )S[ B_{ . ��Ur +S>pX }Pp^ +*� A~ }{�y{

S|GoU: .S[ }GoU: <GuAO �� U=*A_F <xAyFS{<{�{A7 }v^Ao AC �<GX� EuAO �� <XSi �Ay>g|F }7AA35 tvQ <X�UC +�UC *

 <{�{A7 }v^Ao �� �UoAA45 w:�UoA=� )��S{� �6/5 *=GC 100��C )S[ w>g|F .{ �� )�ApGX� AC U=�_F V>uA{���Vo� 'UKy=� <L

�
�	��)  ( }RY{G45.1S[ 'AM{�.�� S|F�ADi <X�UC ���x +A~ UGx��A1 :

�F�

 9{� (A{ Vmx * }GX�1 <;{� +Aao ��L*5*6* *RGB �� W11 EiAXEoU: ��Ur <X�UC ���x .� ��U>>mF �� W1 (A{ Vmx <;{

24 *72 +�A:S{Ax EiAX���xEoU: ��Ur <CA=���.

+Aao<;{�RGBt>8\F)S[��}X}pu�x<;{�R98�GF99B *B@I9EX�}7U~'�S7z>CU=�Asx0AF255U>>mF<xS|7 .U~

tY8>1<;{���U=*A_FRGB+������Ssx<_R\x���VxUr<C�*VDXEX� .U=�Asx0�0�0&�Ajx9{�)A>Xx *U=�As255 �255 �

255&�Ajx9{�S>pXEX�.

{� �<=�Tl �As>sPF �� <;{� b>Px �� Bvl� 9L*5*6*<x (A>C��[ .L* �� (� ��Ssx }7 EX� <=A|[*� U;{A>C0 AF100 * EX�

 UGx��A1*5)VxUr }C VDX �� ( *6*)��� }C <C��� ( �� }7 S|GY~ <;{� }pu�x *�120 - AF120 S|GY~ U>mGx)P5D585?=G �����.,

2000 .(&Sx AC }Y=Asx �� +Aao �� U;=� <;{� +A~L*5*6* <dQ 9{� +Aao �� 9{� *� z>C <|j= �EX� EQ��|8= 9{� %��

EX� A�{� z>C �*ApF %�� }C !�CUx . }G[�� qCAdF <{AY{� %�� K=AG{ AC S=AC Ax K=AG{ }7 EX� +�*U` (� �� )�ApGX� +����x ��

 S[AC)P98F9G7<= �����., 2006; S5B;K=B9, 2000.(
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�3< � ?A0

{ �Uo tvQ NdX <X�UC E�L}{�y'U{ �� U=*A_F �SGC� �(A{ +A~ }RY{ -A[�Go ��Vo�CS29���U1 SO w>g|F �� W1 * S{S[ �

�}{AGX� t7 NdX �� +UY7 (��|i }C �Uo * tvQ NdX �� W11 �24 *72 EiAX'U{ �� )�ApGX� ACKy=� ��Vo�<L) }RY{G45.1(

 +U>: )��S{�S[ .

 &<$%

<:5=*�� )�ApGX� AC <GoAC +A~Ax +UGY7AQ NdX <{AxVy~ "�r* W=UF)GF5ML9J9@ CC-C77IFF9B79 M5HF=L)GLCM(( ��

Ky=�S[ ��URGX� <L . +AGX�� �A�3 �� U=*A_FO0 �O90 �O180*O270 'A: )��S{� �� *1 * S|GoU: ��Ur <X�UC ���x tY8>1

 z>;{A>x>:5=*+A�'*� }gPu � }=*��)AB;I@5F S97CB8 MCA9BH( EX�UG|7 �)7CBHF5GH( �<;GYDy~)CCFF9@5H=CB( }gPu �

F��8jx �*Ap)IBJ9FG9 D=::9F9B79 MCA9BH(<1*UG{� *)EBHFCDM (S=�U: ���V:.

 (��|i }C }=*�� '*� }gPu<{AYy~+.U{� A= *V>{ }GQA|[<x��[. q=Uc �� <GQ��|8= �}=*�� '*� }gPu �� +�*�* �AjCUx "�yMx

 U=�_F)��S{�<x +U>:��[  .u }=*�� '*� }gP<{Ax� EX� �AC }7U=�_F|;y~ �A>YC< w>[AC }G[�� A=|=�tY8>1 }8 }CA\x <v>Q A~

|[ACS)MC<5B5=5< �����., 2013(.

AB;I@5F S97CB8 MCA9BH = )2(

 U;{A>C EX�UG|7 z>C EX�UG|7 �S[ 6= tY8>1 AC ��Q }=AYy~��U=�_F t7EX���U>>mF U;{A\{ * +UGY7AQ ��dX <vPx

EX� . ���� +UG\>C z;y~A{ !As{ <|j= UF�AC EX�UG|7 AC U=*A_F EX� }DXAPx tCAr t=� }dC�� qDc }7)-CIFB=9F �����.,

2012.(

CCBHF5GH= )3(

 <;GYDy~ (�V>x <dQ <;GYC�* AC tY8>1 6=tY8>1=AYy~ +A~<x (A\{ �� }S~�.�AC <;GYDy~ AC U=�_F�y~ !As{ <|j= (.

S{��� +UG\>C��[ <x }DXAPx t=� }dC�� q=Uc �� *.

CCFF9@5H=CB� )4(

<x (A\{ �� <j`�x <|;y~ (�V>x ��8jx �*ApF }gPuS~� . ��Ssx (� <{Ax� EX� �AC }7 NdXh`�x EQ��|8= +UGY7AQ EX�

)MC<5B5=5< �����., 2013(.

IBJ9FG9 D=::9F9B79 MCA9BH= )5(
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U=�_F �Ai�c� (�V>x <1*UG{��� �A>{ ���x U=�_F +�AX )�U\o +�UC }7 S~� <x (A\{EX�. (A>C �� U=�_F (��C <rApF� (�V>x

<x)��S{� �� U=�_F �Ai�c� z>|4y~ �S|7<x +U>:S|7EX� }DXAPx tCAr t=� }dC�� }C }L�F AC *)MC<5B5=5< �����., 2013(.

EBHFCDM= )6(

��$C� 4#@$F�

 +���UC U=�_F E�L (A{ +�X *� �� +��yi �UC 'AM{� �� W1 W=�X� *� (A{ U~ �� * S{S[ }>�F ��U8F }X �� (A{ +A~ }{�y{

S[ )�ApGX� .�U: )�ApGX� <o�A_F �xA7 �Uc �� K=AG{ +�Ax� t>vPF }=VMF +�UCS= .)���A=��* V>uA{� bX�F A~ W{(ANO/A) ��

'U{ ��Vo�M=B=H56 R15z>;{A>x z>C $�GQ� * S{S[ t>vPF'U{ �� )�ApGX� AC A~ ��Vo�MS-A- �*� }CLSD<|jx NdX �� +���

05/0S|GoU: ��Ur }Y=Asx ���x .

)/% � *"$(F

! �"� �$F �$I)�J71C B,. �&%J8� �
4#C(

C A~S>?�v7*�S>~ (�*Vo� Ac� (�V>x (�>X��xUo ��}{�y{ EC� <�L�F tCAr ��c }C A~)05/0D< (� Z=�Vo=A Z=�Vo� (�V>x }7 Eo

 ��C (�V>x 6= }C (AG{�� ky^ * <~A[ }{�� ky^ }{�y{ EC�c�) &*SL1 .( +A~ )*U: ��L* �(A{ Vmx EC�c� Z=�Vo� Evi

&A_F� (A8x� <{.*�S>~ S{�>1 q=Uc �� }7 S[AC <x A~S>?�v7*�S>~ �AGQAX +*� UC t>Y7*�S>~S|7 <x w~�Uo �� +�UC �� +UG\>C

)KC<5>8CJ5 5B8 K5FCJ=7CJ5, 2008 .()*�i }C� * S{�[ <x ��UpO )���=� 'A8PGX� HiAC A~S>?�v7*�S>~ h{Ax 6= (��|i }C

 &�_Px EC�c� Z=�Vo� BL�x z=�UCA|C * �S|7 <x �S>1 Z~A7 �� �ARC zGo� EX� �� �S|7 <x tyi �A: (S[ )S|7�U1 UC�UC ��

A�{<x <=��[)B5F79B5G9 5B8 RCG9@@, 2005.(

<|jx ��c }C A~S>?�v7*�S>~ (�*Vo� AC V>{ (A{  �_Rx wMO �U7 �S>1 Z=�Vo� +���)05/0D<(  �_Rx wMO Z=�Vo� z>C <u* �

E[�S{ ��L* +���A|jx �*ApF (AG{�� * <~A[ }{�� ky^ }{�y{ .}8D[+S>?�v7*�S>~&�vX }C<x 'A8PGX� U>yQ �A: +A~\RC�S ��

<x +*� !AYD{� ER1 <cS~��Q Z~A7 �A: zGo� EX� �� }M>G{ �� * S~�<x (A{ EoAC ��D�C HiAC  * EoA= ��[)B5F79B5G9

5B8 RCG9@@, 2007.(�� (�V>xV>{<|jx ��c }C��� Z~A7 �� (A{ Vmx <GpX * Z=�Vo� ��  Ur "ApF�� *  �_Rx wMO +���.

 ��2+1-<:5=* (A{ +A~)* EC�c� (�V>xwMO �_Rx(

 %6\Q (�* �AX�UC EC�c�  �_Rx wMO�
���
�

B455/0�70/35 B144/0�370/2 }{�y{S~A[

A006/1�28/43 A250/0�743/2 }{�y{<~A[ ky^ +*AO

A699/0�05/42 A363/0�623/2 }{�y{(AG{�� ky^ +*AO

� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UOEX� A~ ky^ "��{.
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�$F 4;C � H(5J� �F�

<;{� +Aao �� 9{� �<=�Tl ���x �As>sPF ��L*5*6* )��� (A\{<x[�� . }GoU: Ug{ �� EQ��|8= AD=UsF 9{� &Sx z=�<x ���[

<|j={� z>C )S[ %�� �*ApF }C !�CUx <dQ 9{� +Aao 6= �� 9{� *� z>C }v^AoEX� A�.~ 9{� Z=Ay{ )�AL� �z=�UCA|C +A

<|>i<x ��S~� +�UC (� �� )�ApGX� * +����xX� +�*U`E }7S=AC AC %�� K=AG{� <{AY{ S[AC }G[�� EsCAdx)S5B;K=B9,

2000(. )Sx� EXSC K=AG{ }C }L�F AC) t8[1 ( U=�Asx z>C <F*ApFL*5*6*}{�y{ * S~A[ }{�y{  }GX�1 9{� }C !�CUx +*AO +A~

���S{ ��L* ky^ .� <;{� +Aao EoU: ��Ur <X�UC ���x }7 +U;=RGB}{�y{ z>C +���A|jx �*ApF V>{ Aao z=� �� }7 ��C A~

S\{ S~A\x .

 ?�61-(A{ }GX�1 9{�

EX� A~ ky^ "��{� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UO.

}{�y{ }C (AG{�� * <~A[ }{�� ky^ (�*Vo� V>{ (A{ Vmx ���x ��A|jx U>>mF �AM=� HiAC A~ S\{ 9{� �� ���) t8[2( +��S=A1 UC Ax� �

 <c �� A�{� 9{�24 *72U>IAF +��S�;{ EiAX��C ��T:EoA= ��D�C S>?�v7*�S>~ (�*Vo� AC <;{� �A>^�_Q epO *) &*SL2 .(
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 ?�62-(A{ Vmx 9{�

EX� A~ ky^ "��{� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UO.

 U=�AsxL*mx }C !�CUx �� W1 Z~A7 z=� }7 EoA= Z~A7 +��S�;{ <c S~A[ }{�y{  (A{ V72 ��C ���A|jx EiAX)D<0.05 .( z=�

 U=�Asx �� Z~A7*5 *6* S=�U: S~A\x V>{)D<0.05 .( ��SsxL*}{�y{ �� W1 <~A[ }{�� ky^ (A{ +A~24 +��S�;{ EiAX

 �� W1 Ax� ��C ��S=A172 EoA= Z~A7 EiAX)D<0.05 .(� ky^ �� �� W1 V>{ (AG{�72 ��Ssx �� bso +��S�;{ EiAX6* (�

S[ )S~A\x ���A|jx Z~A7.

 U=�AsxRGB}{�y{ �� W1 S~A[24 �� W1 * EoA= Z~A7 EiAX72 +A~UGx��A1 �� Z~A7 z=� EiAXR *B��C ���A|jx . (A{

 �� W1 <~A[ }{�� ky^ +*AO zF�v: SrAo72 ��Ssx �� +��S�;{ EiAXR *G (�S[ )S~A\x ���A|jx Z~A7 . V>{ (AG{�� ky^ ��

 ��Ssx bsoR �� W1 (�72 EoA= Z~A7 EiAX) &*SL3.(
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 ��2+2-  (A{ Vmx 9{�)L*5*6* (+��S�;{ <c

0&:$524&:$572&:$5

L*5*6*L*5*6*L*5*6*

2I$6 HFJDF38/87

A 5

53/17-

A 5

39/33

A 5

83/85

A 5

14/17-

A 56

49/33

A 5

88/82

A 6

73/16-

A 6

01/31

A 6

 HFJDF6!I$84/84

A 5

14/17-

A 5

39/35

A 5

64/84

A 56

16/17-

A 5

76/34

A 5

24/83

A 6

63/16-

A 5

15/32

A 6

�$(F
� HFJDF86/86

A 5

37/17-

A 5

12/35

A 5

60/85

A 5

10/17-

A 5

49/34

A 56

21/84

A 5

99/16-

A 5

50/32

A 6

 A~ ky^ "��{� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UO)/�VC $*UO ( &�c �� * +��S�;{ (Ax�)63�7 $*UO(EX�)D<0.05.(

 ��2+3- (A{ Vmx 9{�)RGB ( <c+��S�;{

0&:$524&:$572&:$5

RGBRGBRGB

2I$6 HFJDF54/208

A 5

01/227

A 5

57/154

A 5

95/204

A 5

41/222

A 5

21/150

A 5

01/196

A 6

04/214

A 6

31/147

A 5

!I$6 HFJDF16/206

A 5

39/222

A 5

89/139

A 5

90/202

A 56

90/218

A 56

62/144

A 5

97/197

A 6

96/214

A 6

08/146

A 5

�$(F
� HFJDF36/208

A 5

41/225

A 5

71/149

A 5

98/204

A 56

70/221

A 5

59/147

A 5

12/200

A 6

85/217

A 5

88/147

A 5

 A~ ky^ "��{� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UO)/�VC $*UO ( +��S�;{ (Ax� &�c �� *)63�7 $*UO ( EX�)D<0.05.(

�3< � ?A0 -95

 �� U>>mF HiAC (A{ }C A~S>?�v7*�S>~ (�*Vo�NdX[ (A{ �Uo * tvQS) t8[3 .( SrAo (A{ (�>X��xUo }C S>?�v7*�S>~ (�*Vo� AC

 EoA= +���A|jx Z=�Vo� t7 NdX }C ��UpO NdX EDY{ zF�v:)D<0.05 .((Ay~S[ U7� }7 ��c}8D[+S>?�v7*�S>~ }C

&�vX<x 'A8PGX� U>yQ �A: +A~\RC�S<x +*� !AYD{� ER1 <c ����Q Z~A7 �A: zGo� EX� �� }M>G{ �� * S~� EoA= S~ �� *

<x Z=�Vo� �� ��UpO NdX }M>G{<x (A{  �_Rx wMO Z=�Vo� }C UM|x * S|~� &*SL �� }7 ��[1S=�U: )S~A\x . (AG{�� ky^

 +�AC +A~S^��U=�Asx �� }4{A|3 }7 ���� <y>R` <u�vX )���=� t>8\F E>vCAr3 % ��[ )�ApGX� zF�v: SrAo (A{ (�>X��xUo ��

pO NdX Z~A7 }C UM|x<x ��U��[ . (AG{�� ky^ +�UC�A7 ��Ssx }8|=� }C }L�F AC Ax�1 % * )�U7 �S>1 Z=�Vo� ��UpO +��S=A1 ���C

EX� }GoA= Z=�Vo� (A{ ��UpO NdX .��C }CA\x (AG{�� * <~A[ }{�� ky^ +*AO (A{ �� ��UpO NdX Z=�Vo� (�V>x .
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(A{ +��S�;{ ACy{ 'AyF �� +���A|jx ��c }C ��UpO NdX �A~}{� EoA= Z~A7 A~)P<0.05 .( <~A[ }{�� +*AO (A{ ��UpO NdX Ax�

 ��C UGy7 S~A[ }{�y{ }C EDY{ (� Z~A7 (�V>x * ��C UG\>C S~A[ }{�y{ (A{ ��UpO NdX ��Ssx �� +��S�;{ �� W1 <GO (AG{�� *

) t8[3 .(

 z>\>1 �AjuAdx �AX� UCx }F��S>~ ��� }7 <{Ax� (�U7 !�vRx &*� }vOUx <c �� ���[ <x t=SDF %A|DY3 U>yQ 6= }C * ��[ <

 �ADO +��S=A1 * S|=�Uo t7 �� A~ �ADO NdX t>8\F �}vOUx z=� �� * S{�[ <x )��*� �ADO +*� UC &�vPxA{ * &�vPx �AD>7UF

S{U>: <x ��Ur U>IAF EPF (A{ }>�F +SjC tO�Ux <c �� A~)ON?C7 ������� 2009 .(DO �U>yQ (Sx� �* <c �� )*�jC }7 <=A~ �A

S||7 <x �S>1 !AYD{� A~ UyRx bX�F �A: S>u�F UI� �� S{�[ <x S>u�F U>yQ tQ�� �� (�U7 !�vRx <c �� . �ADO +��S=A1 z=�UCA|C

S[AC <x �Up|x �A: +A~ &�vX (S[ t_Gx w~ }C A�{� +��S=A1A{ <v^� txAi }7 EX� "�`�x z=UGy�x A~ . +A~ }=� ��L*

AC A~ �ADO +*� UC w>R` ��[ <x A�{� z>C ho�� �AM=� Hi<x �S>1 Z~A7 <;GX�>1 w�C W{A[ *S|7)ON?C7 ������� 2009.(

?�63-t7 NdX }C ��UpO NdX EDY{

 A~ ky^ "��{� z>C ���A|jx �*ApF U;{A\{ nvGRx $*UO)/�VC $*UO ( +��S�;{ (Ax� &�c �� *)63�7 $*UO ( EX�)D<0.05.(

�$F 4;C &<$%

�r* W=UFAx NdX <{AxVy~ " ��DPx +�Ax� �*� 6= +UGY7AQ E�L<:5=* ��URGX�U=*A_F �� <GoAC +A~<x }7 EX� (��F

<:5=* (�3 +A~'*� }gPuEX�UG|7 �}=*�� � }gPu �<;GYDy~F��8jx �*Ap<1*UG{� *��� ��Ur }juAdx ���x ��.

 )Sx� EXSC K=AG{ }C }L�F AC) &*SL4 ({ �� EoAC <GQ��|8= (�V>x}{�y z>C <F*ApF Ax� ��C S~A[ }{�y{ �� UG\>C ky^ +��� +A~

* S\{ )S~A\x <~A[ }{�� ky^ * (AG{�� }{�y{EoA= Z~A7 (� (�V>x +��S�;{ <c . }C EDY{ S~A[ }{�y{ +�UC EX�UG|7 U=�Asx

��C UG\>C ky^ +*AO +A~ }{�y{ .}{�y{ z>C Ax�E[�S{ ��L* <F*ApF ky^ +*AO A~ .>x �� <F*ApF}{�y{ <;GYDy~ (�V <c * A~
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S=�U;{ )S~A\x +��S�;{ (Ax�.}{�y{ �� )S[ )S~A\x <|;y~��C S~A[ }{�y{ �� UF�AC ky^ +*AO +A~ . V>{ +��S�;{ (Ax� <c

}{�y{ <xAyFS=�U;{ )S~A\x (� �� +U>>mF * )�U7 epO �� ��Q <|;y~ A~ .

UG{�<x (A\{ U=�_F �Ai�c� (�V>x <1*o +�UC }7 S~�)�U\ �A>{ ���x U=�_F +�AXEX�. (A>C �� U=�_F (��C <rApF� (�V>x

<x)��S{� �� U=�_F �Ai�c� z>|4y~ �S|7<x +U>: S|7)MC<5B5=5< �����., 2013( . (Ax� <c * }{�y{ <1*UG{� (�V>x �� <F*ApF

S=�U;{ )S~A\x +��S�;{.

��2+4 -<:5=*<GoAC +A~

2I$6 HFJDF!I$6 HFJDFFJDF�$(F
� H

0 EiAX24EiAX72EiAX024EiAX72EiAX024EiAX72EiAX

'*� }gPu}=*��0063/00063/00061/00079/00078/00072/00076/00081/00074/0

EX�UG|726/2188/2153/1953/1902/1754/1895/1672/1703/17

<;GYDy~0027/00028/00024/02943/00025/00024/00023/00025/00023/0

 }gPuF��8jx �*Ap6970/06967/06879/07667/07372/07104/07385/00025/07242/0

<1*UG{�754/5735/5814/5920/4570/5671/0587/57293/0636/5

H,#(F�3# 

(A\{ }juAdx �� t^AO K=AG{C <~A[ * (AG{�� ky^ (�*Vo� AC }7 ���<x ��D�C (A{ <p>7 �A>^�_Q zF�v: SrAo (A{ }SCA= .

 }C EDY{ (A{ ��UpO NdX Z=�Vo� }C UM|x *� U~ }8=��c }C ��C (AG{�� }CA\x <~A[ ky^ +*AO (A{ +.�u�o��x �A>^�_Q

S{S[ t7 NdX .<x (A{ wMO Z=�Vo� }C UM|x ky^ (�*Vo� �� W1 (A{ ��UpO NdX Z=�Vo�S{� AC "�`�x z=� }7 ��U:)�� +U>:

<|jx Z=�Vo� )S~A\x *  �_Rx wMO(A{  �_Rx wMO ���S=�U: S>=AF ky^ +*AO +A~ . EC�c� (�V>x (AG{�� * <~A[ ky^

  B>FUF }C �� (A{21 *19 %S{��� Z=�Vo� UG\>C S~A[ }{�y{ }C EDY{ . "�r* W=UFAx �� )�ApGX� AC <GoAC �A>^�_Q <X�UC

 NdX <{AxVy~+UGY7AQ}7 ��� (A\{ky^EQ��|8= <GoAC <~A[ * (AG{��z;y~ * UFS{��y{ �AM=� UF .z=�UCA|C <X�UC

}7 ��� (A\{ U=�_F ����U1 bX�F (AG{�� * <~A[ }{�� ky^ +*AO zF�v: SrAo (A{ <GoAC * +U~Af �A>^�_Q <~A[ }{�� ky^

E�L zF�v: SrAo (A{ (�>X��xUo �� )�ApGX� E>vCAr (AG{�� +�AMF ky^ S|{Ay~ (Ax� Z=�Vo� * BXA|x EoAC * U~Af �AM=�

EX���� �� (A{ +�A:S{Ax.
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