
*B>Z WH[D  �H7�   � "�H2>tB7� ��3 . � � /B=BrD h=WZ X>t.W>1 !� <H[=! Foz U>t�G

<x>}�WD� <uiUxQw6>z1*/ U>P "Uq� �2C>EP �<[z�= |t�3

1- B=�BHZ� <ZU{~w -.W:/! .B^7 /B~{>]BwU8^z�� � -U~^w <Z.�Wn -B;^z�� �/! .B^7

E/>.5696-:67@A9..0.6>

2-U8^z�� �" Uw -U~^w <Z.�Wn -B;^z�� �F[=! c>Qw . <j>Ed hDB{w

3-" Uw F>DWG -B;^z�� � �z <=B= � +�ui . <j>Ed hDB{w -U8^z�� � B>^z��

�-!��

/ .B{n !� 6= h=WZ X>t.W>1 h=Bw FS�Z U>t�G /�WD ��VM /B})<H[=! Foz (F[=! !�/�B=! s>[zBH1 |7 FZ� -��G -�BoHZ� /�WD

sxP . Fj{`  �� �� srz. . � � �Bj=Bb)\u7 . ��3 (|D "�H2>tB7� ��3 .  � /�B=! <z�.�Wn !� �/Xt�uZ�{;>t hE{w .� ,��{i

 OeZU{H[}  �� �SWD ,B~M . /Bw� FQG -�Bw .� y=� h=WZ X>t.W>1 |jtBew y=�  �500<HzBZ |M � swBP !B: ,B=WM ���W:660

WH>t �� �FiBZ �� � -!�Uz2 -1<u>w |=VlG �Wz . WHw80 �90 .110FnW:  �Wq <Z WD � �w FiBZ  � +W: .\=Bw!�|D B} � �`

|HZ�>1U] +BNz� *B>Z WH[D  �H7�  6=  � .  � /X>t.W>1 �� BTD ,Bj>w3 <^=BwWZ |uPWw)15 �0 .40-<HzBZ |M ���W: (

|D<w � �` 6>GBHZ�.WH8t� �VM |uPWw |nBb�=V1FnW .��� ,B^z L=BHz IiBD �UHD� +BS -�Bw .� W}  � |=VlG �Wz \=�Xn� |7

 ,� \}B7 Y2Z . <H[=! Foz U>t�G \=�Xn�<w��].|D <H[=! Foz ,�X>w y=WH^>D ,�X>w4/72 �Wz  � "�H2>tB7� ��3 !� U` �

 |=VlG90|D FiBZ  � +W:FZ�Uw� .BrD h=WZ X>t.W>1 !� <H[=! Foz U>t�G <=� B7|D � � /B= "�H2>tB7� ��3 !� WHx7 cZ�Hw  �d

��D.\=Bw!� <wBxG  �|D Foz �B}-�~q 6>GBHZ�.WH8t� -U{tB;3 !� -Uw� FZ� �BD  B>[D |H=!�8[=. BD 9z W1 /���D.

�-!<� �"B ��	�:/0Wz� �W=V1U=UNG /B} �h=WZ X>t.W>1F[=!-��G|=VlG �Wz �

A=-9=

BwW: U{zBw <u@B[w |D |M�G/�  B^Hz� �<zB~M \= hDB{w !� -�BoHZ� �<u>[n FS�Z WHx7 (Waw . yAxew /0Wz� -W>S� �yDW7U>[7�

<w / .Wb �  U=UNG sDBq /0Wz� �!BZ)(@H072>, 2008( .F[=! muHTw hDB{w /B}UzBx[1 �<z��>P �Bj=Bb |uxM !� -��G

 . /! .B^7 /W~]� <w,��G|D,��{i -�BoHZ� <=B>x>] ���w . /0Wz� U>t�G /�WD +BS -�Bw��xz.F[=!-��G<w � ,��G 6x7 BD

 <=B>x>]�wWG /B}U{=�Wn /0Wz� hDB{w |D)<H[=! *Bk! . <H[=! Foz ( <=B>x>] ���w .)-W>k . *�{n �B}U>Z� �*Bjn yDW7 ( s=UEG

��xz)J.E.?6:452 .:1 H.C/;81@, 2012( .6>{8G !� <8= X>t.W>1 /B}|M�G � �w U>t�G /�WD |7 FZ� <=B>x>]�wWG U{=�Wn

F[=! !� *Bk! B= <H[=! Foz<w -�BoHZ� -��G��]  .X>t.W>1 U{=�Wn  � h=Bw !Bn |Z  � *�aQw h=WZ )�� + W>q +<t� �BE>7WG( �
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 UwBM)*Bk! ( !B: .)C%, C%2, H2, CH4 (|D<w FZ�U=� .F[=! h=WZ X>t.W>1 U{=�Wn h=Bw *�aQw<H[=! Foz �-��G1 -U>wBz

<w-�~q 9z  |D <j=Bw |7 ��],5>[7� �U] |D �BE>7WG !� . FZ� -W>G /�FZ� -U] s>8^G  �� . #! � y>D ,� <G �WP14 BG18

 FZ� +W:�u>7 WD *.0B;w)H2; ������, 2010( .|=XNG . yH[8] |u>Z�D <H[=! Fozt�uZ ,BwXx} . h=WZ ,U]<x} �X . Xt�uZ

 � ��M�w y>{;>tF[=!. �Bw� h=WZ \=�Xn� BD -��GcZ�. ���aQw h=WZ ,U] 6{S Y2Z<w s>8^G � ��])-5.:4 ������,

2007(.

 X>t.W>1 ���aQw �BE>7WG . <=� B7)<H[=! *Bk! . !B: �<H[=! Foz (� �� <;H[D X>t.W>1 c=�W] . +BS -�Bw %�z |D . UzBw ,Bw!

 �WP �Wz  � <z��d� |H[}� <}�)U{7 X>t.W>1 (BEtBk <H[=! *Bk!)*Bjn yDW7 (<w U>t�GU{7 .� �WP �Wz . v7 UzBw ,Bw! <}�

 h=WZ)h=WZ X>t.W>1 (<w U>t�G FozU{7 .FS�Z y=X;=BM FS�Z ,��{jD ��xjw *Bk! . <H[=! Foz /�WD +BS -�Bw . <u>[n /B}

<w -�BoHZ� <=B>x>] ���w U>t�G��].

�  <H[=! Foz<w��xz U>t�G <u;{M . /! .B^7 /Xt�uZ�{;>t �Bj=Bb %��z� !� ,��G . /�WD �+BS -�Bw B}U` �<}B;^=Bw!� "B>rw  �

 U>t�G<H[=! Foz-U] <Z WDUz� .\}.51 "BZ� WD|D �y>^>1 /B}F[=! <u7 �d�3 -��G �  <H[=! Foz F>o>7 y=WH~D <D

WDyDW7  �Urw C[P� �� -U]U>t�G �� . ,0. U>}<w �U]BD .F[=! %��z� *�aQw �BE>7WG WD |x} <uan (�HS� �&�uD OeZ �-��G

<w W>JBG -U]U>t�G <H[=! Foz <=B>x>] . <8=X>n F>o>7 |N>Hz  � . Uz �V:)BA@82> ������, 2011(.

/B}WHw� B1F[=! �� � -!�Uz� |uxM !� /�B=! ,0.WH>z ,B=WM �U] �-��G)F>tB>Z swBi !B:(F[=! %�z �|=VlG �Wz � WD Bw� . -��G

F[=! h=WZ X>t.W>1 !� s`BP <H[=! Foz <=B>x>] C>7WG . <=� B7 � �� W>JBG -��G)BA@82> ������, 2011; C56.>.9;:@6 ��

���, 2007; M;5.: ������, 2006; (.D2:. ������, 2009; -5.:4 ������, 2011; -5.:4 ������, 2007( .

 -�.UQw  � Bw� W>JBG530 -480*B>Z WH[D  �H7�   � |E{1 |qBZ X>t.W>1 !� s`BP <H[=! Foz <=� B7 WD ��W;>HzBZ |M �cZ�G

)-52:4 ������, 2008(  �Wq |jtBew � �wFnW: .  � <H[=! Foz <=� B7 y=WG�BD ��� ,B^z \=Bw!� L=BHz510 ��W;>HzBZ |M �

<w FZUDU=� .F[=! muHTw %��z� <D�3 -��G)�EwBD . #�  ��B7 ( cZ�G *B>Z WH[D  �H7�   �)+.:4 ������, 2005( X>t.W>1

-U]Uz� . -�.UQw  � Bw� W>JBG800-250U] |jtBew ���aQw <=� B7 WD ��W;>HzBZ |M � . <H[=! Foz vx=X7Bw65 % y>D /Bw�  �

450 .550Uw� FZUD ��W;>HzBZ |M �.

/0Wz� #W=V1 |7 <x~w /B} �H7Bn !� <8=<w F>t�Erw ,� |D . -�W7 h=W[G �  W=V1U=UNG /B}DBq  +Ui �U}� BD /0Wz� hE{w F

|D B= . <=�Vk hDB{wF[=! ,��Ez <z� �S �W;=� � BEi FZ� -�BoHZ� � �w -��G)%?.1. ������, 2012( .DBG| ,B[8= c=�W]  � *BP

 <H[=! Foz U>t�G <=� B7 �|=VlG �Wz . <=Bw� !�hE{w .�,�.�Wn /Xt�uZ�{;>t)"�H2>tB7� ��3 . � � /B=BrD (FZ� -U^z <Z WD .

1
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 "BZ�WD<w ��M�w hDB{w !� |4z� -�.UQw  � /Xt�uZ�{;>t ���w h=WZ X>t.W>1 CZB{w . *�xjw /Bw� �FnB= � ,��G500 |M �

<HzBZ FZ� ��W:),.:67 ��� ���, 2007( .�"BZ� y=� WD ��3 !� <H[=! Foz U>t�G <=� B7 |[=Brw �WbBP |jtBew !� (U}

 /Bw�  � � � . "�H2>tB7�500<HzBZ |M � |=VlG �Wz . ��W:80 �90 .110iBZ  � +W:<w FU]BD.

��� � �	C="B

 X>t.W>1 -B;^=Bw!�  � p>rQG y=� sP�Ww <wBxG  / .X>tB'GB7 �Br>rQG -.W:)IKF)
1 (    ,B'xt� |}.W'ZB7 / .B'{n �H>H'[>z�2  � �'`

FnW=V1 .� � /B=BrD ."�H2>tB7� ��3U] -�BoHZ� <H[=! Foz U>t�G /�WD +BS -�Bw ,��{jD . �B>Z� ���w y=� . �� � -!�Uz� |D2-1

<u>w6t� WHwU] 6^S )BG� /Bw�  � Y2Z ..

$1 � �"5,4= >!!7%��C%

W=! -�>] |D |z�xz FD�d   �Urw . #.  "BZ� WDA()M 2010.U] +BNz�. <{>3 |G�D �UHD� ,!. <tBS  U'])B(.  Y2'Z  |'G�D

 <{>3F[=! BD ,!. -��G U])C(. Y2ZF[=! BD <{>3 |G�D /Bw�  � ,.�  � -��G103 |M � �Uw |D ��W;>HzBZ3 -���  �Wq FiBZ

U] .F=B~z  ���] �WZ BG -���  �Wq  �GB8>Z�  � )BG� /Bw�  � |z�xz . -U] ,!. <{>3 |G�D BD |z�xz)D (  "B'Z� WD FD�d  U` � .

 |t�Bjw1U] y>>jG.

)1((CND)/(C-B)100 =FD�d  U` �

 #.  "BZ� WD WH[7BS  �UrwA()M 2010/U] +BNz� .�UHD� <{>3 |G�D ,!. <tBS U])B .( Y2Z <{>3 |G�DF[=! BD ,!. -��G

 U])C .( ,� !� UjD /Bw�  � - �7  �600 �Uw |D ��W;>HzBZ |M �3 -���  �Wq FiBZU] .|z�xz Y2Z   �GB8>'Z�  � )BG� /Bw�  �

 -���  �Wq��] �WZ BG U] . -U] ,!. <{>3 |G�D BD |z�xz WS�  �)D ( WH[7BS U` � . |t�Bjw "BZ� WD2U] y>>jG.

)2((D-B)/(C-B)100 =WH[7BS  �Urw

yDW7  �Urw3 !� WH[7BS  �Urw .  �Wn ���w  �Urw �FD�d   �Urw U` � ,�W7 v7 |u>Z�D FDBJ100U=�W: |EZBQw . -Uw� FZUD  �Urw

FZ� U` � C[P WD |z�xz  � WbBP FDBJ yDW7  �Urw .`� "BZ� WD |z�xz /Wa{i X>tBz�s"Bw.�4 . swB7 ,�>Z�U>[7� swB] |7

|D FZ� |z�xz h=WZ )�WHP� B= <z� -U{{7 X>tBz� |u>Z.CHN()*.>6; EL III (U] +BNz� .  �yDW'7 hxM ,�W7 v7 BD ,5>[7� U` �

 !�  �ot�Z . ,0.WH>z �,0. U>}100Uw� FZUD .

�"!0 .&1# 6 .0 /!;�.!� �"�&0�

1
I:?@6@A@2 3J> K.@.8E?23;>?05A:4 A:1-)205:;8;462

2
K.>8?>A52 I:?@6@A@2 ;3 )205:;8;4E

3
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4
DA9.?

Page 264

-٢٦٤-



D  �H7�   � h=WZ X>t.W>1 �B^=Bw!�U] +BNz� <}B;^=Bw!� "B>rw  � |HZ�>1 *B>Z WH[ .s8]1<[8i  �  h=W'Z X>t.W>1 -B;HZ� !�

<w ,B^zU}� .|=VlG vH[>Z swB] -B;HZ�|HZ�>1 -U{{7) - Bx]2W=�aG  �(   *B>'Z WH'[D  �'H7�  �)  - Bx']4(   ,X'Tw �,�u8>'Z �

hxM*Bk! / .�)- Bx]5(hxM vH[>Z �<H[=! Foz / .�)- Bx] /B}6 BG9(!B: ,B=WM -U{N{Z .)<xz -U=� s8]  ���](FZ� .

|=VlG vH[>ZF[=! -U{{7|=VlG �,Xx} �|H[D ,XTw 6= swB] -��G   |'t�t . FiW'Z v>'g{G F>uDBq BD <4>1 Bw -U{{7   ,B'=WM /B'}

FZ� ,0.WH>z .HSBZ 9z! Ub ���n !� *B>Z WH[D  �H7� |z��HZ� |t�t !� s8^Hw . -U] ||D /� Weq4<HzBZ *�d . WHw30<HzBZ

 |u>Z�D v>rH[w W>k  �d |D |7 FZ� WHw+W:-U{{7<w +W: <8=WH8t���] .B8>u>Z y]1 �� � -!�Uz� BD630-400.W8>wD WHw| ,��{i

U] -�BoHZ� WH[D ���w .D v} ,0.WH>z|*B>Z !B: ,��{i�W: -�BoHZ� -U{{7 BD |7 U=+W:-U{{7   U'] +W': W'gz � �w /Bw� BG <8=WH8t� .

U{7 (VP �  Uz �� ��M. !B: ,B=WM  � |7 *Bk! pujw �� � BG FZ� -U] <P�Wd / �d ,�u8>Z . 9z! Ub ���n !� ,�u8>Z Y{M

 ,� *�d . ��D11<HzBZ <w WHwU]BD .xM ,�  � *Bk! |7 FZ� |HnW:  �Wq ,�8u>Z y>=B1  � *Bk! ,XTwh<w / .���].

 vH[>Z /�WD |zB:�UM |uPWw  B~3 /� �� \=Bw!�  � -�BoHZ� � �w� �� <H[=! Foz FnB=!BD .  �� � .  B'TD �h=WZ X>t.W>1 Fr>rP  �

<w �BN=� <ouHTw pujw/5G�WHZ� B~z� yHnW: /�WD |7 U{7FZ� +!� <ouHTw /B} .|t�t  �[z�U{7 *.� |uPWw Ub ���n Y{M !� /�

9z!)] - Bx6(�W>;D �  y>=B1 v{E] |erz BD �BE>7WG BG FZ� -U] <P�Wd. /.  WD  �[z�U{7 y=� �� /Bw�14  <HzB'Z |'M �  ��W':

|;z FDBJ<w |H]����]..� |uPWw+|^>] <^=BwWZ |uG .� !�/�) - Bx]7 .8(   B'D �B'E>7WG BG UzU] <P�Wd |7 FZ� -U] s>8^G

z!�U{>D +�� |D �  �BD v{E] |erzU .  <'w -�BoH'Z� /X>t.W>1 �� BTD ,�W7 6{S /�WD �� . R= !� B}UP�. y=�  � ��'] .   +�'Z |'uPWw

��Z 6>GBHZ�.WH8t� -U{}�2) - Bx]9 (|t�t !� |7 FZ�|t�t . 9z! Ub ���n Y{M !� /�|^>] /B}  F'Z� -U'] s>8^G /� .  W'K7�

BD *Bk! 63�7 �� � . pujw �� � BD -�Wx} ,Bj>w sDBqW>k �� BTD<w |HnW: 6>GBHZ�.WH8t� /.W>zUz�] .

:�31-W=�aG*B>Z WH[D X>t.W>1 vH[>Z

1
(6860. (.:1

2
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,�H7 <SWD . U>@Ut?wWn U{zBw 6EZ  �Wn �BE>7WG . �� swB] |7 X>t.W>1 �� BTD (VP /�WD  B~3 |uPWw    #�'M |'erz B'D B}

 -�WD  B8D FZ� y>=B1U] .� !� <d�uTw cZ�G Fx[q y=� /Bw�  � h=Bw ,0.WH>z . *�zBG40- ��W;>HzBZ |M �z FDBJ|; |H']��

<w��] .  U'{7 �U'M X>t.W>1 !B: ,B=WM !� �  pujw �� � BG FZ� |HnW:  �Wq |^>] v^1 !� -�W^n ,�HZ �|uPWw  B~3 y=� !� UjD .

<w FEJ �  <M.WS !B: vNP |7 FZ� |HnW:  �Wq L{Z !B: X>t.W>1 vH[>Z !� \TD y=WS�7U{ .     ,0.W'H>z s'wBP !B': h'q�.  �

<w  �Ei L{Z !B: !� ,Bj>w sDBq W>k X>t.W>1 !B: BD -�Wx}U{7.

2 "=�� �"*?	 ���"B

  �H7�  /Bw� FQG *B>Z WH[D  �H7�   � h=WZ X>t.W>1500GC  s'wBP !B: ,B=WM �U] �660  FiB'Z  � W'H>t  �� � -!�U'z� �2-1

<u>w |=VlG �Wz .� . WHw80 �90 .110U] +BNz� FiBZ  � +W: . \=Bw!� W}  �90U] -���  �Wq  �H7�  ,. � B8>u>Z y] +W: . !B:

D ,0.WH>z|<w p= XG vH[>Z |D \=Bw!� <d  � <K{S Wo[xG� �BN=� /�WD swBP !B: ,��{i U'] .     .  �'H7�  �\=B'w!� %.W'] !� s'Eq

 �.UP �Uw |D ,0.WH>z5/1UzU] -��� � �WP FiBZ .H7�  |7 <zBw!U>Z  Wgz � �w /Bw� |D ,0.WH>z .  � <4>1 Bw -U{{7 |=VlG �Uz

<w y]. F[=! BG ��]�X=WD  �H7�  ,. � �  -��G .<w �U>1 |w��� FiBZ 6= �Uw |D \=Bw!� �W'7 .     B'D \=B'w!�  � vH'[>Z /B'w�

*WH{7 /.  WD Bw� -U{{7500<HzBZ |M �U] � Bgz s1�7�wWG BD . v>g{G ��W: .BZ�WD Bw� y=�|D hDB{w <Z WD " |{>~D /Bw� ,��{i

 U] �BTHz� *B>Z WH[D h=WZ X>t.W>1)MA882: ������, 2010; ,.:67 ������, 2007(.

<wWM |z!��w1/�. . |x} ,�W7 ,!. BD<M.WS . B} +BNz� X>t.W>1 vH[>Z ,. � |D B} U'] .      U'{zBw \=B'w!� vH'[>Z /�X'M� |'x}

� �H7� XTw|uG � �[z�U{7 �*Bk! ,��Z  . �WZ /B} ,!. \=Bw!� W} !� UjD . sEq �XNw  �d |D 6>GBHZ�.WH8t� -U{}�  �Urw BG U]

 y>>jG <H[=! Foz . *Bk!��] .U=�W: |EZBQw h=Bw . *Bk! *�aQw y>D <z!. (�HS� BD !B: *�aQw . BD *Bk! . h=Bw �!B: <=� B7

hxM ���w y>D FE[zF[=! . -U] / .� |EZBQw X>t.W>1 U{=�Wn  � -U] (Waw -��GU]. \=B'w!� /W=V1 �W8G !� ,B{>xd� /�WD  �B'}

 F[G W}3|D ,� y>;zB>w . U]  �W8G  BD*.UM � �`U] # �X:  ���xz B= .    !� W'Hx7 � ��'w <wB'xG  � L=BHz  B>jw (�WQz�7/4 %

��D .+Wz !� B} ���xz vZ  /�WDU] -�BoHZ� s[7�  �Xn�.

'+# � ( "&?

$1 � � "0"@3��C%

F[=! �B>`�aS-��G -�BoHZ� � �w /B}),� �BE>7WG . <E=WrG X>tBz� �<=B~z X>tBz� ( *.UM  �1FZ� -U] -� .� . .� W} FD�d 

 !� WHx7 -�Bw106^S |D !B>z ,.UD |7 FZ� U` � FZ� CZB{w *B>Z WH[D X>t.W>1 /�WD WH^>D ,�W7)A?.1A88.5 ������,

1
M.?? B.8.:02
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2008( .,B^z |7 WH[7BS ,�X>wUrw -U{}�F[=!  � ��M�w <zUjw ���w  � "�H2>tB7� ��3 !� WH^>D � � /B=BrD  � FZ� -��G

U] -��� _>T^G.

F[=! <u �̀ /�XM�<x} -��GFZ� y>{;>t . Xt�uZ �Xt�uZ .F[=! �BE>7WG W=BZ <M�WTHZ� ���w -��G)Y7�. sKwy=!  . B}B} ( .

FZ� WH[7BS .F[=! �BE>7WG y>D !�<x} �-��GHx7 Xt�uZ� �� �  <G �WP / �U=B1 y=WH^>D y>{;>t . <G �WP / �U=B1 y=W . y>{;>t

-U>4>1 |8E] -UzW>:WD �6>GBw. � �BE>7WG !� /�FZ� .F[=!  � WH^>D y>{;>t  �Urw <H[=! Foz . WH^>D *Bk! U>t�G |D WN{w -��G

<w �BD BHE[z <t�8uw ,!. BD ��])N;C.7;C?76 ������, 2010( . Xt�uZ "�H2>tB7� ��3 �BE>7WG -Uxi \TD)7/57U` � ( .

<x} Xt�uZ)6/27U` � (<w s=UEG  �Wn ���w |D X>t.W>1 U{=�Wn  � |7 FZ� Uz�])&.@@6E., 2011( .F[=! X>t.W>1 U{=�Wn  � �-��G

<w s=UEG <H[=! Foz |D ,Bj>w BD  �Wn ���wUz�] .

 *.UM1�.=:5<B}/��3F[=!6^S ,!. "BZ� WD -�BoHZ� � �w -��G

"�H2>tB7� ��3� � /B=BrD

 <E=WrG X>tBz�)<z!. U` �(

FD�d 7.96.3

WH[7BS0.552.1

 <=B~z X>tBz�)<z!. U` �(

yDW748.242.9

,0. U>}6.26.4

,0.WH>z<0.50.6

�W:�:<0.10.29

,5>[7�44.149.8

 �BE>7WG X>tBz�)<z!. U` �(

Xt�uZ57.731.7

y>{;>t15.231.7

<x}Xt�uZ27.63.4

 <G �WP #! �19.4218.05
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<w -U=� *.UM !� |D B~z� %�xNw . FZ� "�H2>tB7� ��3 !� WHx7 � � /B=BrD /Xt�uZ�{;>t ���w |7 ��]100<xz U` �UZ  . WDB{D

<w |H]V: �BjtBew |7 Fo: ,��G2/33<qBD U` � WH[7BS !� �-UzBw)1/2 (%�� U>}�DW7 ./WE>nW>k /B}1
 - ,.UD ���w swB]

y>H81 . W8] �|HZB^z U{zBw <t�uZ - ��=� - FZ� -U] s>8^G)MA882: ������, 2010(.

/!;�.!��C&�!;"�	 
C� 6 .0

 s`BP /U>t�G �BE>7WG h=!�G WD |=VlG �Wz W>JBG� /Bw�  � "�H2>tB7� ��3 h=WZ X>t.W>1 !500<HzBZ |M �  � ��W:s8]2 ,B^z

FZ� -U] -���. <H[=! Foz <=� B7|D cZ�Hw  �d65 |7 ��D U` �BD |[=Brw  � <t�Eq sDBq UP  � FZ� -Uw� hDB{w  � |7 |4z�

<wU]BD . # �X: "BZ�WD)A/:6?. ������, 2011; B2>@2>; ������, 2012; C.; ������, 2011; E>@.L .:1 H.77K A89.,

2010; G;E.8 ��� ���, 2008( Foz �BE>7WG <H[=! BGUxi swB]5-.W:U{H[}) :1 (<[7. U>} �B}U>}Ut�)2 (

<[7. U>},�H7 �B})3 (W8] . B}W8] �|G�WH>}� /B})4 ( �6>u>[7�DW7 /B}U>Z�)5 (<t�{n �BE>7WG . �BjtBew L=BHz)H261.>6 ��

���, 2013( -B;^=Bw!� y>x}  � . |DB^w BE=WrG c=�W]  � |7<w ,B^z FnW: � �` |7 U}�*�{n-Uxi B}  � ��M�w C>7WG y=WG

FZ� "�H2>tB7� ��3 X>t.W>1 !� -Uw� FZUD <H[=! Foz .*�{n <j=B{`  � -�BoHZ� � �w <=B>x>] ���w y=WG�WD B7W1 !� <8= B}

9z  �,�4x}y=!  �/!BZ} /!BZ. �� . /!BZ U{H[)A9A@6; ������, 2012; &.>7 ������, 2009(

:�32- /U>t�G �BE>7WG WD |=VlG �Wz W>JBG"�H2>tB7� ��3 !�)Bw�500�C(

1
N;:-36/2> 0.>/;5E1>.@2? (NFC)
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,Bx} |7 �d s8]  �2<w -U=���] <H[=! Foz <=� B7 |=VlG �Wz \=�Xn� BD<w \}B7 Y2Z . \=�Xn� �UHD�|D UDB=/ �d |7

 ,�X>w |D . <zB>w |=VlG �Wz  � <H[=! Foz U` � y=WH^>D4/72FZ�.!B: . *Bk! <=� B7<w <d �  <Z�8jw �wB7 Uz. 7 U{{7 |

 |>M�G +WM |z!��w yH]�� Wgz � BD F[Tz Ww� y=�<w�]� .�W;=� (Wd !� !B: ,B=WM �U] �,U] *B>Z /�;t� WD |=VlG �Wz

<:5=. �UwBM $�HS� �/X>t.W>1<w W>JBG !B: |=�zBJ yH[8] .  BTD UzBw ,Bw! �<G �WP *BrHz� /B}� �V:)'. L6A, 2009( .  � U{=�Wn

 h=WZ X>t.W>1)����( �<d� �WP,����h=WZ�� �F[=!-��G�UHD�|D |>zBJ 6= !� WHx7  �*Bk!)15-10U` �<z!. (.

�� BTDX>t.W>1|7/.BP/B}!B: �U=B1)/��yDW7U>[7��,BHwyDW7U>[7��z�w (.�Bj=BwsDBq,Bj>ww<|=XNG U{]BD<wUz�] .

\TDsDBq,Bj>w�� BTDX>t.W>1swB]\TD<t�)<H[=! Foz(�FD�d .��U>t�G-U] �<d|=XNGFZ� .<zBw! |M � |7

 |=�zBJ !Bn ,Bw! B= U]BD �B=! � �WP)  � <zB>w Fx[q���� (<z��d{7�. FnW^>1 ���] WG\/�zBJ F[8] /B}1<w WH^>D ��]

<w U>t�G /WH^>D !B: .��])';/2>@ C. B>;C:, 2011( .<w �UM pujw . *B;3 \TD .� |D �*B>Z WH[D 6= ��`���] . !�

<=BNz�<w \=�Xn� �  /U>t�G !B: ,B=WM �WH^>D |=VlG �Wz �FZ� WH^>D *B;3 \TD � �WP |M � |7U}� . !B: ,B=WM \=�Xn�

|D /U>t�Gw ,Bw! \}B7 <{jw  �H7�   � �� BTD UzB)<zB>w !Bn ,Bw! \}B7 (FZ� .|D Ww� y=� �� BTD /�zBJ F[8] !� /WJ�w  �d

<w /W>:�uM *B;3 WH[D  � /X>t.W>1y=UD . U{7<w <H[=! Foz U` � \=�Xn� IiBD C>GWG ��]) \=�Xn� BD U>t�G <=� B7 \=�Xn�

 !� |=VlG �Wz80 |D90FiBZ  � +W: ()&.>7 HJ, 2009( .<zBw! Bw�<w WH^>D v} !BD |=VlG �Wz |7 ,��D FDBJ |D |M�G BD ���]

F[=! swB7 |=XNG |D  �Bq  �H7�  W;=� �� �WP |M �F[>z -��G .|DF[=! |=VlG ,�X>w �W;=� � BEi WH^>D  �H7�  F>nWf !� �-��G

<w��] .F[=! !� /�B=!  �Urw �y=�WDB{D<xz |=XNG -��G� *Bk! U` � . ��]<w \=�XnUDB= . cZ�G /Uz.  y>{3)C5;6 ������,

2012(U] # �X: X>z . /Bw�  � .WZ ��3 h=WZ X>t.W>1 !� s`BP /U>t�G �BE>7WG WD |=VlG �Wz W>JBG <Z WD BD ,B^=�480 |M �

<HzBZ��W:� !� |=VlG �Wz \=�Xn� BD |7 U{HnW: |N>Hz480 |D840[=! Foz U` � �FiBZ  � +W: !� �UHD� �<H6/54 |D8/57 \=�Xn�

 |D Y2Z .3/57<w \}B7UDB=.

1"1�� �	/&	 �#�	.) F�/'# >5 ) �H+ �/�?�.�� �	� ,!�A ��H#-E3 ! .��H� �?H�@A �.&  ! .5 E9 F! �	� ,! C�	 �� !�� F�/'# .#)� � (

  � �HD % "1�3 	�?20;:1.>E 0>.076:4�A-E�H�.
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:�33- h=WZ X>t.W>1  � \{7�. W>[w 6>GBx]F[=!-��G/Xt�uZ�{;>t�
�'>14AC C. BA>F=, 2011�

/!;�.!���
 �" "9# 6 .0

 � � /B=BrD h=WZ X>t.W>1 !� s`BP L=BHz)\u7 . ��3 (  �s8]4FZ� -Uw�.<w -U=� |7  �ezBx}���] Uz.   � |4z� BD BE=WrG

FZ� ,B[8= U] -U=� "�H2>tB7� ��3 � �w. |=VlG �Wz \=�Xn� BD� � /B=BrD !� <H[=! Foz <=� B7 �49 BG58 <z!. U` �

<w \=�Xn� BG Y2Z . UDB=51B7 <z!. U` �<w \}UDB= .<w \=�Xn� Y2Z . \}B7 �UHD� !B: . *Bk! <=� B7UDB=. <GBQ>b�G WDB{D

<w <H[=! Foz U>t�G <=� B7 \=�Xn� IiBD /UP BG |=VlG �Wz \=�Xn� �Uw� �BD  � |7 � �H7�  F>nWf UP |D ,U>Z  !� Y1 . ��]

IiBD<w U>t�G \}B7��W: .<=BNz� !�w +WM /B{Ew WD |=VlG �Wz |7��D +BS -�BFZ� - ��3 X>t.W>1 BD |DB^w /Uz.  *�aP �

F[>z  BgHz� !�  .� "�H2>tB7�.

�
E��.; �� �H0 � ; ��HA �� (�6H#8�.0 /�?�.�� -:"<D�$1��� :�A�-3���7�.�+
���-A� A���DIH7"*#2E�	�� G�� �1!

)<;8E92>6F.@6;:(�	.=�A-D.��F��	.BG !F#-�?H# �"4D
����C!.�-�1�	"0	.

	�
+6,
�8*E�7*�

-CI
(0:)�

�+%

C$, C$2, CH4

KI+1 �+A)'

H0:$=+F*�+>

���-���'2
�
��7&*0I+9

�I+1*'>

�+?�+�+%+
(0:)� -CI

�+A'*E��

')84/ ;J#��

���-���'2
�
��7&*0I+9

�I+1*'<

�
+!:,

7C:G/�

'0C�+�/�+F+�

�+%

C$ , C$2, CH4

-:)�K/

�+?�
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:�34� !� /U>t�G �BE>7WG WD |=VlG �Wz W>JBG� � /B=BrD)Bw�500�C(

,Bx}  � |7 �ds8]4<w -U=�7 y=WH^>D ���] � � /B=BrD !� <H[=! Foz U>t�G <=� B58 %<tBP � FZ� |7)A?.1A88.5 ������,

2008(��M ��3 h=WZ X>t.W>1 BD |7 Uz�W7 # �X:1 /Bw�  �500<HzBZ |M �|D ���W:  C>GWG66/22 �73/66 .48/10 U` �

 U>t�G !B: . <H[=! Foz �*Bk!Uz�W7 .<w �  WH^>D *Bk! . <H[=! Foz WHx7 ,�X>w /B=BrD  � WH[7BS WH^>D  �Urw ��M. s>tUD ,��G

 � �)1/2 (% ��M |D FE[z)62/0 (% yDW7 WHx7  �Urw y>{4x} .)9/42 % WD�WD  �79/47 (%F[z�� . �W;=� <^}.51  �

)MA882: ������, 2010(|D �  ,� \u7 . � � ��3 h=WZ X>t.W>1 /Bw�  � |zB:�UM  �d500<HzBZ |M �  �Wq |jtBew � �w ��W:

Uz��� . �  <H[=! Foz ,�X>w ,B^=�61 % �  -Uw� FZUD *Bk! .9/18 %Uz�W7 # �X: .7�. /Bw� �+BS -�Bw %�z |8{=� |D |M�G BD \{

<w (�HS� y=� s>t� �FZ� ,B[8= WbBP |jtBew BD ,B^=� \=Bw!�  � �� � -!�Uz� .U]BD  �H7�  <P�Wd  � �.BoG Uz��G .  �H7� 

 Weq /� �� WbBP |jtBew  � -�BoHZ� � �w4 %BoG � .30<HzBZ,Bx} . FZ� WHw |7  �ds8]2 .s8]4<w -U=� F>nWf ���]

<xz ,� !� \>D Uz��G90 BG110U]BD FiBZ  � +W:.<tBP � |jtBew  � -�BoHZ� � �w  �H7�  |7)MA882: ������, 2010( /Weq

 WD�WD6/7<HzBZ UP BG |7 � �� WHw1600� �� F>nWf X>z FiBZ  � +W: .-.�i swBP !B: <D� �y=�WD),0.WH>z ��xjw ( %�z .

|uG � �� <z�.�Wn W>JBG <H[=! Foz U>t�G <=� B7 WD X>z /X>t.W>1 �� BTD ,Bj>w F~M -U] <P�Wd /B})E882:? .:1 B>;C:,

2012( |D |HEt� |7�B>@XMFZ� -U^z - B]� ,B^=� # �X:  � ,�.

 *.UM2[=! Foz ,�X>whxM <H  � -U] / .�4FZ� -� .� �  Foz |uG .,Bx}<w -U=� *.UM !� |7 �d Foz U` � y=WH^>D ���]

Uw� FZUD |M � Wo` <^=BwWZ |uG !� <H[=! .\=Bw!� <wBxG  � |7 FZ� O>b�G |D +!�|D Foz �B} -U{tB;3 !� -Uw� FZ�

-�~q 6>GBHZ�.WH8t� �BD <:U{E[3 . |H=!�8[=. BD 9z W1 /�|D ��D/ �dhxM |7��D s8^w (Wf !� ,� / .� . Foz �Y8jtBD

BwWZ |uG  � -Uw� FZUD 9z � ! . ,�.  <j=Bw <=B~z <^=-�~q |D s=Bw��D /� .hxM h=Bw +.� . *.� <^=BwWZ |uG .� !� -U] / .�

1
JA@2 ?@607
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-�~q 9z  |D|H=!�8[=. BD /���D sEq � �w .� y>DBw /� .t� -U{{7 �VM /�BD |H=!�8[=.<w 6>GBHZ�.WH8|D Uz��G |erz WdBS

hxM h=Bw /�BD #�MU]BD -U] / .� . . ,� 6EZ �BE>7WG ��� ,�X>w �+BS -�Bw �Bw� W>JBG FQG �U=U] <H[=! Foz |H=!�8[=.

<w ,� U>t�G !� -U] |H]V: ,Bw! U]BD)A?.1A88.5 ��� ���, 2008( .  � ,� CZB{w p= XG hzBw <H[=! Foz /�BD |H=!�8[=.

U] U}��S *�xjw /B} �G�w /B} �H75z� . ,�  � ��M�w �� W;=� (Wd !�)\{7�. . +BS -�Bw FD�d  !� <]BzX>t.W>1 /B} ( -�BoHZ�

,. � /B} �G�w  � �  ,� !�.WD.  \tB3 BD !�Z<w U{7)G;E.8 ������, 2008; (.D2:. ������, 2009(.

��-)2-hxM <H[=! Foz ,�X>w|uG !� -U] / .�D |zB: B~3 /B}U` � C[P WU>t�G s7 !�

         <H[=! Foz |uG %�z

-U{tB;3

(C.@2> .@ 14 GC)

 <^=BwWZ |uG1

(C.@2>+602)

6>GBHZ�.WH8t� |uG<=B~z <^=BwWZ |uG

(86=A61 N2 .@ -40

GC)

"�H2>tB7�110 4>.5>
-1

7.8523.1722.463.87

90 4>.5>
-1

19.5619.4414.127.02

80 4>.5>
-1

12.4517.7912.726.53

� � /B=BrD110 4>.5>
-1

9.5619.7413.716.31

90 4>.5>
-1

15.3722.5114.335.81

80 4>.5>
-1

6.0415.749.714.23

�C&�!;"�	 � ��
 �" "9# �	 �&1 � $8? -!;C% � 	�"� A1 "9=

\=Bw!� L=BHz |7 ��� ,B^z B}� W}  � U>t�G Uz.  |3W:� Bw� FZ� ,B[8= -�Bw . "�H2>tB7� ��3 !� <H[=! Foz U>t�G <=� B7

|Dy>;zB>w  �d43/12 %FZ� � � /B=BrD !� WH^>D . -��D "�H2>tB7� ��3 !� WH^>D � � /B=BrD !� !B: U>t�G ,�X>w Y8jtBD

FZ� .� � /B=BrD X>t.W>1 !� s`BP *Bk!45/7 %|D "�H2>tB7� ��3 !� WH^>DUw� FZ� .<w�G  � |7 FnW: �  |N>Hz y=� ,�

� �� <H[=! Foz U>t�G /�WD /WH^>D s>[zBH1 "�H2>tB7� ��3 �|DB^w c=�W].<w �  �.BoG y=� s>t�|D ,��G .  BHSBZ WdBS

F[z�� +BS -�Bw .� y=� �.BoHw �BE>7WG .,Bx} *.UM  � |7 �d1 -�Bw .� y=� / BHSBZ . /Wa{i �BE>7WG �FZ� -Uw�

�.BoGxi /B}-UUz �� v} BD /� .FZ� -U] -��� �W] U>t�G <=� B7 WD �BE>7WG  � �.BoG W>JBG |w���  �.

<w s=UEG *Bk! |D |7 <{DW7<w FDBJ yDW7 �  ��]|D |7 U{wBz<x} �y>{;>t ,�X>w !� WJBHw C>GWG FZ� Xt�uZ . Xt�uZ

)M;5.: ������, 2006; -5.:4 ������, 2007( .|Dv8QH[w  BHSBZ �X>t.W>1 U{=�Wn  � �W;=� � BEi ,� |=XNG !� �y>{;>t WG

<w ,Bj>w sDBq <t� �� BTD |D /WHx7 �BzBj>w �y=�WDB{D . U}B7<w s`BP ,�X>w |3W} |7 FZ� y=� WD <u7 -U>ri . ��]
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U] U}��S U>t�G /WH^>D *Bk! �U]BD WH^>D y>{;>t.),.:67 ������, 2007(<=BNz� !�  B>[D � � /B=BrD y>{;>t ,�X>w |7

 FZ� "�H2>tB7� ��3 !� WH^>D)7/31 % WD�WD  �2/15 (%|N>Hz y>{3F[>z  BgHz� !�  .� /�.

>uq . <=B>uq ��Xun |7 FZ� -U] FDBJ �W;=� (Wd !�F[=!  � ��M�w <7BS <=B sxi  .X>tBGB7 ,��{jD X>t.W>1 U{=�Wn  � -��G

<w |=XNG !B: . *Bk! |D �  /Xt�uZ�{;>t ���w �-�W7 U{{7)';/2>@ C. B>;C:, 2011( .|D ��Xun y=� ,�X>w sDBq  �d

|gP�w<w Ww� y=� |7 FZ� � � /B=BrD !� WH^>D "�H2>tB7� ��3  � /�z��GU B7 ,��D y>=B1 /�WD /W;=� s>t� U>t�G <=�

U]BD � � /B=BrD !� Foz.

 �Bw� FZ� � � /B=BrD !� WH^>D "�H2>tB7� ��3 !� <H[=! Foz U>t�G <=� B7 |3W:� |7 U]  .��B= �  |H8z y=� U=BD %�xNw  �

 |7 � �� �  F=Xw y=� � � /B=BrD /0Wz� . |{=X} /�. . |7 FZ� <EzBM *�aQw 6= hq�.  � . -��D /! .B^7 �Bj=Bb �XM

z� �U . "�H2>tB7� Y8jtBD/0Wz� ���aQw �XM1|7 FZ�-.�i |7 UDB= # .W1 . F^7 U=BD ��S �|{=X} . /0Wz� (W` WD

� �� FDBq  <7� �S ���aQw BD F^7 /�WD y>w! (WaG  �.

A*!&?�<� �.!�

 /Bw� FQG -�Bw .� y=� "�H2>tB7� ��3 . � � /B=BrD h=WZ X>t.W>1500<HzBZ |M �M ���W: swBP !B: ,B=W660
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