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��}Ä #� P�� Æ� ��#� �S"� ��
�KO"K O#w�P�X #��S"� O#5J#X � ,�6P6 
�XOP. #. �w ��}Ä ��

��X#�\�S"�  
,QWHUQDWLRQDO $QDWRPLFDO 7�

7HUPLQRORJLD $QDWRPLFD� f

dUb]Y^ec �WHU �P¬�QXV� >/�@
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dUbdYQbi �WHU �VKH�DU �H�

�8~#: 
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 �#�P> �w "P6 �"P. �}}�~"��. �5W�X LF"�

�¿.P�P5� ,WFP. 
�P.��Æ� #. P."P.
dUccU\\QdUT �WHV �DK�OÇDW�HG� 
¿.P� ��L�B �. �Wt��
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	L�#JPB��
4-9�� 4W6 �=�5�� 
L\#-�� K�>�� |�#w #� �>�6 |.#u O�e�.
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�KO"K �y5W. 3�#p5� �#�|~$ |�#F
FORPLSKHQH FLWUDWH FKDOOHQJH W�

HX#�2 Z�#�Q$ Q" �K#p5X" #. �Q �O�O#. |�W�#52 �P�z �Q"L�"
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�L��\�� |�Ç[6 ^I[� |¼"�q OK �O#wO#. �=�OL6

)$% W� IOXRUHVFHQW DQWLERG\ W� ��
)(

1D
W� �L\ ��p_6 ��LX �E\P6 PWw Z�#�Q$

�4X" ���}w �#��~�~ �}�X� �. ��LX +N> Q#. �P�z �Q"L�" �w
�{��Pq #.

����������������������������������������O"OK" ��LX � #�X�2 ����6" Pw

��� � #�X�2 ��LX � O"OK" ����6" Pw

�K�\�� �-X#E�
ILQJHU�QRVH W� �#��"L�" 3#wPF �y��#�� ���Ã6 ���Q$
O#���. �w �~#F OK �w K�\�� �#=�" 3O�¼ ��" �. �w ��#5E6
�5�X"�J �" Q" 4X" �KPw Q#. 4�X Æ� �. "O K�J ��#u�q �"L�"
�L�w V�~ Y"��#[� 4[y�" #. "O ���. v�� L�w �ÃX #6 K�\��
)LQQ FKDPEHU W� �w �SDWFK WHVW� �"�}¼� 4W6 �Ä��
�#��#=��q OK L�P��z O"Pu Z�#�Q$KO�� L�#. �w �K"�� �$ OK
�5�\"K ��y� �)LQQ &KDPEHUV� �t�Ä���w ����������~$
�5�W. 4X��2 ��. �O"�� #. Q�O L�B 3L� �. ���Ã� � L��\��

�L��\��
)LVKEHUJ FRQFHQWUDWLRQ W� ��#�"�6 ���Ã6
Z�#�w c��"P�\ 4E�6 
L�#�> K"�� D\P6 ��"K" �"P. #���}w
�O"OK" �#������� 
�$ OK ��w 
���6�P2 P2 ��SO � +$ 4q#�OK

�L��\�� Z�#�Q$ ]�_I� �Q� Ph� Q" � �O�$¿�>
IORFFXODWLRQ W� OK �w Æ�S�~�PX 4W6 j�� P�
�. 4W6 ��" ���Ã� �K�\�� |�Ç[6 �L��\ �5I~ 3"P��}z $ �$
4W6   �K�\�� �#=�" ��5�1�XP2 Z�w "� j"��" Q" �Ç� 3O�¼

��L\ �5I~
IOXRUHVFHQW DQWLERG\ W� �)$% W� ��
���6�P�2 Æ� Py�#��. �#�{�}�X ¿�Q��6 ���Ã6 �"P. ����Q$
� ���6�P�2 �¼#_5�J" �K#.�5�$ {#_6" s�Pe Q" �¼#_5J"
��. �K#.�5��$ �KP�w O"L�#[� �}�X� �. #�VÇ}1�w ��#X#�\

�4�XO���}q �}�X�
IOXRUHVFHQW WUHSRQHPDO DQWLERG\ DEVRUSWLRQ W�

)7$�$%6 W� � �S�5�$ KO"L�#5X" Æ�S�~�PX 4W6
O"L�#[� ������5�$ ��~�.�}z Q" �$ OK �w V�}�p�X {#���2P6
{#���2P6 �#��K#.�5�$ �K"K �#[� �"P. ���XO���}q #. �L\

�K�\�� �K#p5X" O#��. �PX OK �¼#_5J"
JHO GLIIXVLRQ W� LPPXQRGLIIXVLRQ� f

JOXFRVH WROHUDQFH W� �L. ��#�"�6 ���Ã6 4W6
Rw�}z DdX �P�z �Q"L�" �}�X� �. 
#�3"OL���.Pw nP_� �"P.
�L��O� s�OR6 #� �KO�J Q" V2 
^I[� |¼"�q OK #�X�2

�Rw�}z �K#�Q O"Lt�
JO\FRV\ODWHG KHPRJORELQ W�

L����2 ��w $ ��.�}z���� �#�{�Ç~��� L�¼OK �P��z �Q"L��"
�#��P�=�Q ����$L�X" ��#�5�" 4�Ãu����. �O"L�#2 ����$�5w
�Ã�-�e K"Pq" OK �L�"�K"K |�Ç[6 Rw�}z ��Pz Æ� � K�J �-�#>
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|w L¼OK ���� K�LF #��5.#�K OK � 
L¼OK � K�LF �"R�� ��"
�L�K�� |�Ç[6 "O

JXDLDF W� �v #�#z 4W6
�I�� Æ�5�X"L��X" �$ OK ��w �pI�� ���J ���Ã6 Z�#�Q$
Z�#��Q$ KO��� ����� #. v #�#z k�¼ Q" �~�}E� � �JODFLDO�
#�. ���J K�>� 
��T�Ww " +$ �K�Rq" P:" OK � L��\�� b�}I�

�K�\��^I[� �.$ x�O �6 K#=�"
+DP
V W� DFLGLILHG VHUXP W� f

KLVWDPLQH W� L¼OK ��� �L}>P�Q s�OR6 ��
��LÃ� D\P6 Æ�PE6 O�h�� �. ���#5W�� {�}E�

OK 3#pWq ���#5W�� ¿�PX s�OR6 Q"V2 
�$ OK �w �5W6 ��
���J O#�[q 3L� �#6�w 4q" O#BK �~#X K"Pq" 
L�O� |J"K
4q" Q" V2 ��5�X���Pw���q �. �5-� K"Pq" OK #�" L��\��

�K�\�� K#=�" �$ OK ��>�6 |.#u Z�"Rq" 
O#[q
KRUVH FHOO W� 4W6 �L\ |�LÃ6 j��
�#��K#.�5��$ ���Ã�6 �"P�. 3DXO�%XQQHO�'DYLGVRKQ
�. ,X" R�Pu �#�{�-}z Q" �$ OK �w ���pÄ Q��}w������ #. �"P��

�K�\�� �K#p5X" L�pX�z �#�4�X�P5�O" �#>
+XKQHU W� SRVWFRLWDO W� f

K\GURJHQ EUHDWK W� K�-�w ���Ã6 �"P. �[�#�Q$
OK #��P5w #. LF Q" Z�. L\O #� Py�K �#�Q��OL�� #� 
Q#5w�
R��=6 Q" V2 ��O�$¿�> O#��. ��KQ#. �"�� �$ OK �w 
��~�w
L�F Q" Z��. P��I�6 �K�\��� �P��z �Q"L���" 3"OL���.P��w
OK �S�OL�� K#�Q P�K#t� K#=�" �. P=�� ��~�w OK 3"OL���.Pw

�K�\�� ��KQ#. �"��
K\SR�RVPRWLF VZHOOLQJ W�

{�}E�� OK ������ �K"K O"P�u #�. �P1�X" 4W�Q 4�}.#u ���Ã6
�K �L��\ @�2O#��� � �O���6 ,>���� ���w Æ�6����X"�1����
�K�\�� �Ã�-e ��#�X�2 �#�#[m �"O"K �#�L���Q�6#�P1X"
LPPRELOL]DWLRQ W� �#�-� P. �K#.�5�$ ^�I[6

�P��Q�6�P2 {#�P5w #. {�}X vPE6 O#�� OK �$ ��#�"�6
LQNEORW W� 5RUVFKDFK W� f

LQWHOOLJHQFH W� �w #�O#w � 3�Ç[� Q" �"�Ä��=�
{�L5X" � v "OK" 
3�#`u �"P. KPq �6"M ��#�"�6 ���Ã6 �"P.

�Y��4W6   �L�"�L\ CPe
LQWUDFXWDQHRXV W� � LQWUDGHUPDO W� 4W6 �Ä��

�K�\�� s�OR6 4X�2 |J"K OK �S�5�$ 
�$ OK �w �5X�2
.YHLP W� �Q�L���wO#X ^�I[6 �5X�2 |J"K 4W6
ODWH[ DJOXWLQDWLRQ W� � ODWH[ IL[DWLRQ W�

Æ� ��. b�.P�� �S�5��$ �$ OK �w ���X#��6�}z $ 4W6 �Ä��
O�h��� ��. � +N> 
VÇ6� 3"OM ��O P. ^I[� �K#.�5�$
�K�\�� b�}I�4W6 {�}E� #. 
VÇ6� ���X#��6�}z $ �XOP.
OLPXOXV W� x�BPJ ���J �#�{�}X �O#_Ä 
4W6 ��" OK
O#��. ���J ����� #. �/LPXOXV SRO\SKHPXV� �-X" |Ã�

����� OK �p�� �Pz ��Ww�6�L�" �A�#�B �K�\�� �K"K ��>"��
�L�$ L�"�JOK ��6�S 4~#F �. �O#_Ä 
L\#. K�>��

/XQGK W� 4h}m 
�$ OK �w U"PÇ�#2 KPÇ}�Ä ���Ã6 4W6
� K�\�� �P�z �Q"L�" "Nm �KO�J Q" LÃ. 
��KQ"�K OK ��W1�P6

�4X" U"PÇ�#2 �w D\P6 �L��K�#[� 
��W1�P6 �w P�K#t�
OXSXV EDQG W� �"P. V�#XO���}q������" 4W6 �Ä��
|E� OK �#�}1�w +�XO � ��~�-}z������" �"R�� � K�>� ���Ã6
U�2�~ �. �5-� �"O#��. �5X�2 �#������ �OL�2" �. �OK {#_6"

�Æ��5W�X ��6#�5�O"
0F0XUUD\
V W� O�e�. O#��. �w �~#F OK 
4W6 ��" OK
�. "O #2 
�L��w ���#Ã� 
4X" �J ��#w �� ���"Q � �L�."�J Q#-u#6
�"L�¼ �L�w��� Q#. ��"O$ �. "O ��"Q � L�#JPB�� ;O#J 4�X
��#��� ÆW���� �zO#�2 �L��K�#�[� 
KOK #. �"P�� �Æ�}w �
#� �L�#JPB �#y�� OK O�.R� �"L¼ �A�#�B �4X" ��"Q |_p�

�4X" �>O#J ÆW��� OK �zO#2 
K�\ K#=�" |J"K 4�X �.
0DQWRX[ W� ��L}> |J"K ��~�wP.�6 4W6 ��5�#� 4W6
0DVWHU lWZR�VWHSy H[HUFLVH W� ���Lu YQO� 4W6
OK �"Pz��KO#w�P5�Ç~" 
�$ OK �w P��Pw ��#XO#� ^�I[6 �"P.

�L\�� 4-: �}2 �K Q" O#��. OPÇ� �5qO ���#2 � �#. ��F
0,) W� � PLJUDWLRQ LQKLELWRU\ IDFWRU W�

0,) L�~�6 �XOP. O�h�� �. � Z�#�Q$ �~�~ OK �w 4W6 �Ä��
�¼#_5�J" �#��S�5��$ ��. HX#2 OK 
#�4�X�p�~ �}�X� �.
4e#�X� #�. �����" �.#��QO" �"P. 4W6 ��" �KP�z�� 3O�¼
����" ^t� �#��O#��. �JP. OK0,) �K�\�� �#=�" �~�}X

�K�\��� L�~�6
0RORQH\ W� 4�X#WF K#�KQ" ^�I[6 4W6

��P5p�K L���Ww�6 �. 4-W� �P�J'6
PXOWLSOH�SXQFWXUH W� �$ OK �w �5X�2 4W6 �Ä��
L��B �K"K O#�[q s�Pe Q" 	��~�wP.�6 |9�
 �K#p5X"KO�� �K#�
4X��2 |J"K �. R�6v�� �#�Æy�B #� 
#���"L�K #� � 
�Q�X

�K�\�� s�OR6
QHRVWLJPLQH W� s�OR6 �A�#�B 
�$ OK �w �5W6
8Ä#. 
��2�P6$ 3#p~�X #. b�}I� 3#p~�X |�5� ���y�5X���
�O#���. K��>� Q" ��w #�F 
K��\ ��5X#�� �#���#[� Z�#w

�4X" �"Pz ��5X#��
QHXWUDOL]DWLRQ W� �Q#X�9�J 3OLu ���Ã6 Z�#�Q$
3#�¼�_J P. �$ P:" Z�#�Q$ s�Pe Q" 
Py�K �K#� #� �PX�5�$
#� S#q��P5w #. 
U�P�� 
��Ww�6 
�W��#zO"�PÇ�� ��"Q �O#��.

�Æ�Ww�6 �K#�
QRFWXUQDO SHQLOH WXPHVFHQFH W� ��#�f�Ã� Z�#2
�u"P5q" ^�I[6 �"P. 
K�\�� K#=�" ,\ +"�J {�e OK �w

���`Ä � ��"�O �W�> ��"�6#�
QRQVWUHVV W� �167� �#.Pa HX#2 Z�#2

��q"Pz�w�6��KO#w �}�X� �. 
���> 3#wPF �. ���> ,}u
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QRQWUHSRQHPDO DQWLJHQ W� �#�4W6 j"��" Q" Æ� P�
� ��1�~��KO#�w 
 nPÃ�� ��}�Ä �P�X �#��K#.�5�$ ^�I[6
^�I�[6 O�h��� �. �w 
�#.R�� �#�4q#. Q" s5[� 	��5�W~

�L��O�� O#w �. V�}�p�X ��L�~#2#���2P6 #. 4��pÄ
137 W� QRFWXUQDO SHQLOH WXPHVFHQFH W� f

RVPRWLF IUDJLOLW\ W� ���O#1� ��J 
Z�#�Q$ ��" OK
O"Pu ��LX O�P}w {�}E� o}5I� �#�4h}m OK "O ���P-�qK #�
�P�z �Q"L�" R�~��� 3O�¼ �. �w �zL��Ç\ Z�"Rq" �L��K��

�4X" Q�5�X�PpX" K�>� �L��K�#[� 
K�\��
R[\WRFLQ FKDOOHQJH W� �2&7� �XP5X" 4W6 �Ä��
���Q�p�" �K#p5X" #. 
��FO 3#a#-t�" 
�$ OK �w 4X" �a#-t�"
Æ�PE6 4W6   �K�\��Æ�PE6 ��X�6 �Ww " �L�O� |J"K

���X�6 �Ww "
3DS W�� 3DSDQLFRODRX W� �~�}X �R��$x�O Y�O
�T�� �. o}5I� 3��5J" ^�I[6 � ��#X#�\ �"P. �W}p6
�. �w 8��� �}X#�6 �#y5XK ��#ePXZ�2 � ��JL. 3��5J"
P�#�X ���JL�. ^�I�[6� ��Pw�L�" KPÇ}�Ä �.#�QO" O�h��

�KP�z�� O"Pu �K#p5X"KO�� �� #��"L�"
SDWFK W
V Q" �w 4�X#WF K#�KQ" ]�_I� �#�4W6
�Nm#w �#��q#¼ �K"KO"Pu Q"V2 �w �[�w "� �L�#[� s�Pe
K#=��" Z�#�Q$KO��� �K#�� �}��X� ��. �L�\ j#-\" �#�Q#z #�

�L�P�z�� 3O�¼ K�\��
3DWULFN
V W� "O �O#��. ���"Q � �"O 
Z�#�Q$ ��" OK
vQ��u V1�X � L��w�� �J 4X" �L�."�J Q#-u#6 4~#F �. �w
� L��K��� O"Pu |.#t� �#2 ÆÇ[w �"�I5X" ��O "O �>O#J
4�P6O$ K�>� Q" �w #F 
KOK K#=�" �L��K�� O#[q ���#2 �. "O ��"Q
�5p�z ��� IDEHUH 4���Ä 
4W6 ���" �. �4X" �"O |_p�
�w �6#wPF �. b�.P� 3#l~ nPF ��~�" �Ä��=� Q" �w K�\��

IOH[LRQ� 4X" �L�\ |��Ç[6 L��\��� �$ K#=���" 8Ä#��.

�	H[WHQVLRQ 
H[WHUQDO URWDWLRQ 
DEGXFWLRQ
3DXO�%XQQHOO W� 4uO ��P6�#. ���Ã6 Z�#�Q$
��" Q" �L�w�� ���6�}z $ "O L�pX�z R�Pu�#�{�-}z �w O#��. �PX
��. 
�P�X |�q�P5�� �#��K#.�5��$ ��#X#��\ �"P. Z�#�Q$

�K�\�� �K#p5X" ���pÄ Q��}w������^�I[6 O�h��
3DXO�%XQQHOO�'DYLGVRKQ W� 4W6 �L\ |�LÃ6 j��
Q" "O L�pX�z |�q�P5� ����6�}z $ j�� �X �w 3DXO�%XQQHOO
Q��}w������� #�. �"P��� �#�����6�}�z $
 L�K�� R��6 Py�LÇ�
�S�5��$ ��}�Ä �Ã�-�e �#��K#.�5�$ � �PX �O#��. 
���pÄ

�	)RUVVPDQ

SRVWFRLWDO W� 4�Ãa� � K"LÃ6 ���Ã6

VÇ��P�X {#�#�w Q" �L\ �P�1X$ U�w�� OK #�L���Q�6#�P1X"

�4.O#t� Q" LÃ. ��w
SUHFLSLWLQ W� �w �Ç�S�~�PX 4W6 P�

�L�K�� |�Ç[6 ��5�1�XP2 Z�w "� "O �$ U#X"

SURMHFWLYH W� OK �w �p}5I� �#�4W6 Q" Æ� P�
�. �5W. "O �DPELJXRXV� ��-� vPE� �#�4�Ãu�� 
KPq 
�$
s�P�e ���" Q" � L�w��� P�Wp�6 K��J �#z $K�J#� �#��zK#�$
�� �~#�5�F" �S�~�6#2�Ç��W2 � 4�_I\ KO�� OK �6#Ä�e"

���Çq"Pq 4W6   �K�\�� |¼#F
SV\FKRORJLFDO W� 
|�#Ç6 �L��w���Ã6 4W6 j�� P�
�KP�q OK �P��m � PÇp6 L��"Pq 
�O#�\�� 
4�_I\ 
4qP[�2

���"�O 4W6  
SV\FKRPRWRU W� ��#�"�6 �L��w�.#�QO" 4W6

�KPq OK �5wPF �#�Z�w "� �#=�" � #�|�Ã~"O�5XK vOK
4XHFNHQVWHGW
V W� VLJQ� f

4XLFN
V W� �#�-�P. L-w KPÇ}�Ä 4W6 ��
���LX 3"�R�. R��=6 Q" LÃ. Æ�O�1��L�X" ¿qK

SURWKURPELQ WLPH� f ��
UDGLRDOOHUJRVRUEHQW W� �5$67�

,J( �K#.�5��$ �P��z �Q"L��" �"P�. ��X"�������"��K" O 4W6
Æ� Q" �L\ ;"PI5X" �#��S�5�$ Q" �$ OK �w �PX �¼#_5J"
O"L�#�[� ������5�$ ,J( � L�#> VÇ�P6#� Æ� �. �w �SP~$

�K�\�� �K#p5X" 
4X" �L\ 4.#: ��5w "��K" O K"�� #. �L\
UDGLRLPPXQRVRUEHQW W� �5,67�

#�. 
�PX ,J( 4h}m �P�z �Q"L�" �"P. �X"������"��K" O Y�O
Æ� ��. �L�\ |_5�� ������5���$ ,J( � ,J( Q" �K#p5��X"

�{�}E�#� VÇ�P6#�
UDSLG SODVPD UHDJLQ W� �535 W��

�$ OK �w V�}�p�X �Py~#.Pm 	���X��w�}q
 �L\ �5I~ 4W6
�K�\�� �K#p5X" 9'5/ �L\ |�LÃ6 �S�5�$ Q"

5LQQH W� ��Q#2#�K �}�X� �. �w ��"��\ 4W6 �Ä��
�"L¼ vOK 3L� �W�#t� s�Pe Q" � R6P� ���� � ��� 
���
�#=�" ��"�� � ��"�I5X" 4�"L� �}�X� �. �$ Y#Ã6O" Q" �\#�

�K�\��
UROORYHU W� �}�#F �Q ��J O#[q �W�#t�
Z�"Rq" ��}�2 �. �L�."�J 4~#F #. 4[2 �. �L�."�J 4�Ãa� OK

4[2 �. �L�."�J 4~#F �.ZJPB �#y�� OK O#[q LF Q" Z�.

�4X" �W1��w " �P2 PdJ {#�5F" Y"Rq" �L��K�#[�
5RUVFKDFK W� Z�#�Q$ O�h�� �. 
�Ä"L6 Y�O
K#=�" �#�CPe �PX Æ� �. O#��. HX#2 �#�-� P. 4�_I\

�P��> �}�X� �. �L\
535 W� UDSLG SODVPD UHDJLQ WHVW ��
5XELQ
V W� �#��~�~ �K�. Q#. ���Ã6 �"P. �[�#�Q$
�#=��" �.P�w L��Ww "�K Q#�z �L���K Q" �K#p5X" #. �w ��FO

�K�\��
6FKLFN W�

��P5p�K �. 4-W� 4�X#WF ���Ã6 �"P. �5X�2 |J"K 4W6
6FKLOOHU
V W� ����XO#w UOK�Q ^�I[6 �"P. �[�#�Q$
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�. �td�� �R��$x�O s�Pe Q" �w 
VÇ��PX �\Ppy�X {�}X
O#�BK �F"�� �K�\�� �#=�" ��X#52 L�L� � 
L� {�}E� �}�X�

�L��\��O#Ç\$ �5qPy� x�O s�Pe Q" �O#��.
6FKLOOLQJ W� ���#5�� +N> ���Ã6 �"P. �[�#�Q$
�w &R��� #. �L\ O"K�#[� ����#.�w��#�X Q" �K#p5X" #. %

��

�W�~�.#5�� 3��5�J" P�#�X � Q��W��P�2 ����$ ^�I[6 OK
�K�O�� O#w �. %

��
���#5��

6FKLUPHU
V W� L�~�6 �"R�� ���Ã6 �"P. �[�#�Q$
Æ� �K"K O"P�u s�P�e Q" �w #Ç�X 4���5Ç�T�w�6" Pw OK Æ\"
��w ��E���. ���#�2 Æ}2 �"��E5}� v#X OK �Nm#w �q#¼
�P�z �Q"L�" V1X � 
L\#. �"R��$ ��P�. 4�Wu OK �$ �#�5�"
�K�\�� �#=�" O�.R� �q#¼ �}�X� �. �L\ +N> 4.�eO �"R��
6FKZDEDFK
V W� O"Pu s�Pe Q" �w ��"��\ ���Q$ �Ä��
L���5X#�� �L��"Q ��O P�. "L5." 
ZÃ6P� ��Q#2#�K �LÄ#u �K"K
�K�\��� �#=��" �L���w ���#Ã�� KP�q L���5X#�� V1X � O#��.

�L��w ���#Ã� KPq �. 4-W� O#��. ��"��\ 3L� �K�. P6����e
�K��. P6�����e� O#���. �5�"L� ��"��\ Z�#w �L��K�#[�
��WF ���"��\ Z�#w ��#[� 
�L��w ���#Ã� KPq ��"��\ 3L�

�4X" O#��. �-_Ä
6FUDWFK W� �$ OK �w �5X�2 4W6 �Ä��

�K�\�� �K"K O"Pu �EdX Y"PJÆ� ��O P. 
�S�5�$
VKHHS FHOO DJJOXWLQDWLRQ W �6&$7� 4W6 j�� P�
�K#p5�X" L�pX��z �#�4�X�P5��O" Q" �$ OK �w ���X#��6�}z $

�K�\��
VLFNOLQJ W� �K"K�#[� �"P. ����Q$
�R�Pu �#�{�-}z �L\ �X"K �L�L2 � �Ã�-eP�m ��.�}z���

VNLQ W� �S�5�$ 
�$ OK �w ���Q$ j�� P�
�K�\�� �K"K O"Pu4X�2 ��O P. O#��. Z�w "� �XOP. O�h�� �.
�#��O#��. P."P. OK ����" #� ��>"�� ���Ã6 �"P. ���Q$ ��"
� 
Æ�SP~$ �#�Z�w "� �L��wL�~�6 �#��SP~$ ��#X#�\ 
���pÄ
�~�}�X �����" Z��w "� K#=��" �"P. �S�5�$ ��#�"�6 �.#�QO"

�KP�z�� O"Pu �K#p5X"KO��
VSHUP DJJOXWLQDWLRQ W� �#�4W6 Q" Æ� P�
�"���Ä ��. �PX La �#��K#.�5�$ O�`F]�_I� o}5I�
�5�qP�i L��B �#�/�6�R�" ��#�"�6 P. ��5-� 
�O�O#.#� 4}Ä
�#�L���Q�6#�P1�X" �"P�. �E\P6 ,J$ #� ,J0 L��#� 
ÈOR.

�#��K#.�5�$ ��" #. �"P�� 3#��6�}z $ � ¿e#t5� �P�=�Q
VWUHVV W
 V �"P. �w o}5I� �#����Q$ Q" Æ� P�
UP5X" K#=�" {#-�K �. 
�u�PÄ �-}u KPÇ}�Ä �4��X ���Ã6

�L��\�� �#=�" 	YQO� Q" �\#� UP5X" ���Ã�
,}u �"P.
VZLQJLQJ IODVKOLJKW W� #. �$ OK �w ����Q$
�}¼#q �. O#��. �w �~#F OK � �~#X �[B �. ��u O�� �L��#.#6
#�. �L��\�� ¾-t�� �[B �K P� Æ�KP� 
L�w�� �#y� �O�K
¿W5� �#6�w 3L� �.Æ�KP� �K P� 
�5-� �[B �. O�� �L��#.#6

Æ�KP� �K P� 
�~#X �[B �. O�� �L��#.#6 #. �O#.�K � L��\��
����Q$ ��" �L��#��� �u#. 4~#F �#�� �. � L��\�� ¾-t��

�4X" ��Ç-\ #� ��#��. ,_Ä ��R> ,�X$ �L��K�#[�
7KHPDWLF $SSHUFHSWLRQ 7� �7$7�

U#�X"P�. "O ��#5�X"K 
KP�q 
�$ OK ��w ��Çq"P�q 4W6 �Ä��
�w ��E� �. L�w�� �#�. KO"L�#5X" ��-� P��#_6 Q" ��#��PX
�#��-��> �`Ã�. �L��KZ�#��� 
�L�\ ���"O" �#�Z���w "�

�4X" �� ��"�O �#�½O#Ã6 � ��"�O 3�#l5\" � 4�_I\
WK\URLG VXSSUHVVLRQ W� 
���Q$ ��" OK
L�� 4\"KP�. 
Q�O L��B 3L�� ��. ����P�6���~ R��=�6 Q" V2
�. �5-� K"Pq" OK �~� L.#��� Z�#w �Ã�-e K"Pq" OK ��5w "��K" O

�K�\��� K#=�" 4�Ãa� ��" �W�L���P�6P1��
WLQH W� #� ��"L�K O#�B 
���Q$ ��" OK
Æ[J 33' ��. �w �5XK Æ� �. |_5� �P5��}�� � �J#\
|�J"K ��. L��"�L\ �5[m$ ROG WXEHUFXOLQ �27� #� �L\
�� #�6 �� �L��\��� �KP�. �Pq LÄ#X �5XK ow DdX 4X�2
|E�� n"P�e" OK V�~ |.#�u �5pX Ph� Q" 4X�2 LÃ. 4Ä#X

�K�\�� �XOP. O�.R� s�OR6
WUHSRQHPDO DQWLJHQ W� o}5I� �#�4W6 Q" Æ� P�
�"P�. �w 
�PX OK K�>�� ��#���2P6La �#��K#.�5�$ ���Ã6
�K�O�� O#w �. V�}�p�X ��L�~#2#���2P6 #. 4��pÄ^�I[6

WXEHUFXOLQ W� Q" Æ� P� ���~�wP.�6 4W6
o}5I� j"��" Q" �K#p5X" #. �w |X^�I[6 �5X�2 �#�4W6

�L��\�� �#=�" KLÃ5� �#�Y�O � ��~�wP.�6
XQKHDWHG VHUXP UHDJLQ W� � 865 W� |�LÃ6 j��
�K#p5�X" �L�L�� 3O"PF �PX Q" �$ OK �w 9'5/ 4W6 �L\
�K�\�� �#=�" �Py~#.Pm O�h�� �. )6L�Ä 4W6 ��" �K�\��

9'5/ W� >9HQHUHDO 'LVHDVH 5HVHDUFK

/DERUDWRU\@ �L\ �5I~ 4W6 �Ä��
Q" �K#p5�X" #�. � V�}�p��X ^�I[6 �"P. �w 	���X��w�}q

{�P5W}w 
��1�~��KO#w ��#F � K�\�� �#=�" 9'5/ �S�5�$
�4X" 3O"PF #. �L\ {#ÃqP�m �PXZ�#�Q$ O�h���. ��5W~ �

:HEHU
V W ��Q#2#�K Æ� �LÄ#u 
4W6 ��" OK
�K�\�� �K"K O"Pu��#[�2 ��#�� cJ #� PX rPq��O P.ZÃ6P�
Z�#w�#�[� 
K��\ �L���\ P5��. �5-� Y�z OK "L¼ �A�#�B
��#[� 
K�\ �L��\ P5�. �Ã�-e Y�z OK Pz " � �5�"L� ��"��\

�4X" �-_Ä �WF ��"��\ Z�#w
:LGDO
V W� ����6�}z $ ���Ã6 �"P. ����Q$
�PX OK �p�6" O#2����~#X � �p�6����~#X + �2 �#��S�5�$

�����~#X #. 4��pÄ �. v�Ç[� �"O#��.
dUcdQ\WYQ �WHV�WDO �MDK� RUFKLDOJLD� f

dUcd SQbT �WHVW NDKUG� #� #�K#�� �$ ��O P. �w �6O#w
��#���. Z�#��Q$ �"P�. � 4X" �5�W. Zt�� o}5I�� 3#��l~

�KP�z�� O"Pu �K#p5X"KO��
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dUcdUc �WHV �WÇH]� >/�@

WHVWLV ¿�>
dUcdYS\U �WHV �W¬�N
O� WHVWLV� f

dUcdYSe\Qb �WHV�WLN �X�ODU� ��`�. �. b�.P�
dUcdYc �WHV �WLV� >/�@ �	WHVWHV �¿�>

ÅP��I6 �. ��-\ KLm 4p> Æ� Q" �"Lw P� �PwN� V�> K#�z
OK L���Q�6#�P1X" � L�"�5qPz O"Pu ��6�PÇX" OK �Ã�-e O�e�. �w
�5q#� ]#_5J" ���.#��. �#�{�}X �K�\�� K#=�" #��$ |J"K

�L��w�� D\P6 ��P5X�5W6 	x�L�~ �#�{�}X

DEGRPLQDO W� OK �w �"�5q#�� {�R� �`�.

���Ç\ �`�.   �KO"K O"Pu �Ç\ �PpF
HFWRSLF W� P�W� Q" ;O#J OK �w �"�`�.

�#=.#� �`�.   �KO"K O"Pu K�J �Ã�-e {�R�
REVWUXFWHG W� �$ �Ã�-e {�R� �w �"�`�.

�K�O�� ��-l� 4W. �. |J"K �. �=�5�OK � �L\ K�LW�
UHWDLQHG W� XQGHVFHQGHG W� f

UHWUDFWLOH W� |�#w O�e�. L�"�6�� �w �"�`�.
�. � �#. �. 
K"Q$ O�e�.V1X �~� L.#� {�R� ��6�PÇX" |J"K �.

�L�w�� 4wPF {#����y�" {#�#w |J"K
XQGHVFHQGHG W� ��6�PÇX" |J"K �. �w �"�`�.

�	�y`�. �#�� OK �9�
 4X" �5q#�� {�R�
dUcdYdYc �WHV�WL �WLV� RUFKLWLV� f

dUcd ]UQ\ �WHVW PÇHO� PHDO� f

dUcd_cdUb_^U �WHV�WRV �W¨�UÇRQ�� ���P5X�5W6
���.#���. �#�{�}�X �}��X� �. �w �}¼" Æ��S�OL�$ ���O��
���O��� �}��X� ��. Æ�PE�6 ��. HX#�2 OK � �`�. 	x�L�~

LXO��� Ph� �. �K�\�� L�~�6 ��"Lu R�q�1�� �L��w �R����6�~
� R�S�6#�P1X" 
��2�P6�K#�z D\P6 ��h�6 {��W� ���O�� ��"
|�L-6 Q" V2 ��P5X�5W6 ���A�� �4X" o~� �"P=� R�#�6
�Py�K ��"KP� 3#�¼�_J 4�~��W� 
��P5X�5W6�OL���K �.
�#��zT��� Q" ��P5X�5�W6 
���" P�. ����Ä �KO"K �L�ÄP. "O
��Ry�#�> �#�OK �"��Ä �. � 4X" O"KO�JP. ���6�P2 Æ�~�.#�$
�W�K#�z�1�� #� UOP�K Å�}. �#�OK � #�KP� �S�OL�$ K�-�w OK
|.#uP��m �#5�W2 �#��#eP�X ��JP. ��ÇW6 � PwN� V�>
#�� V��. 3O��¼ ��. ��P5X�5W6 �K�O��O#w �. �#�Q �F"P>
O#�w �. 	3#���2�P2 
3#5�#�" 
3#���1�X |9�
 o}5I� �#�P5X"

�K�O��
dUcd di`U �WHVW WÇLS� �#��Q"L�" �. �w �q�PF
�L��O�� O#w �. ��#��. 3LFZ�#�Q$ OK � L�"�L\ �5\�� o}5I�

D5D WUHDGPLOO H[HUFLVH WHVW� ��
WXEDO HPEU\R WUDQVIHU

dUdQ^YS �W¨�WDQ �LN� ��Q"Rw �Q"Rw �. b�.P�
dUdQ^YV_b] �W¨�WDQ �¬�IRUP� �Q"Rw �. ��-\
dUdQ^YWU^_ec �WHW�DK�QLM �̈ �QXV�

��Q"Rw �#��X#1X" �L��wK#=�"
dUdQ^YjU �WHW �DK�Q ÇL]� ��Q"Rw �#���#[� #� #�<�[6 �#t~"
dUdQ^_TU �WHW �DK�Q ÇRG�

Q"R�w Æ��#56 �#�½#-t�" ��. OK �w �P�N2#�Æ�PE6 �}FP�
�KO"K O"Pu

dUdQ^_YT �WHW �DK�QRLG� �Q"Rw �. ��-\
dUdQ^_\icY^ �WHW�DK�QRO �¬�VLQ� Æ�5�~��� ZI.
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dUdQ^_c`Qc]Y^ �WHW�DK�QR�VSD] �PLQ�

�}��X� ��. ��w 	Q"Rw ��Ww�6
 ��Ww�6�Rz " Æ�Ww�6�O�� �R>
Q"R�w Æ�1��6 �#��X#1�X" 8Ä#. � L�~�6 ��#56 ���L�P5X�}w

�K�\��
dUdQ^ec �WHW �DK�QXV� � K#F ���pÄ �O#��. ��
���X#1X��#5�6
 ��Ww�6�O��� P�:" OK ��w �"�L�[w )-~#m
���L�P5X�}�w �}��X� ��. �L�\ L�~�6 	WHWDQRVSDVPLQ

	L��\�� �L. KO"� �JQ s�Pe Q" �$ �#�O�1X" �w 
 ��#56
�Q"Rw   �L�$�� K�>� �.

|�#�\ �R��~"P��S Q"R�w �KO"K K��>� �O#���. ���" Q" |�Ç\ �K
��. P=��� ��w �WÇ}qOP1���� � Æ��#5��6 �#�½#-t���"
�X#1�X" 
3�}�z �X#1�X" 
	Æq �L�\ |p�u
 U��W�P6
� <�[6 
�Wp�6 �X#1X" 
U���6�5W�2" 
����Ä ���`Ä
� �X#1�X" |�#�\ 	�R�~#�w�~
 �Ãa�� Q"Rw � �K�\�� <}q

�K�\ |�L-6 �R�~"P�S j�� �. 4X" �Ç�� �w �y5qPz
�3�`Ä �}\ �#��O�K K�>� ��L. ���`Ä ½#-t�" ��

QHRQDWDO W�� W� QHRQDWRUXP

�K�\�� K#=�" n#� 4��pÄ P:" OK ���Ã� �w �"K"Q�� Q"Rw
dUdQ^i ��QH� ���#56
�X#1X"
 #2 � 4XK @� |¼#p� L�L\ �L\ �J |�#\ ��OL�X
3��F ��#z � <�[6 
0�"Pw 
���`Ä �y5qPz 
	{"L2�2O#w
3�`Ä � +#_Ä" �P�N2Æ�PE6 P:" OK �OL�X ��" �O�L�P5X"
�O#w��w OK �~�}�X ;O#�J �R����� ��W}�w Z�#�w Q" �\#�

�#�Æ��� �KO��J #�� Q�~#Ç~$ #� 
' ���#5�� K�-�w 
R�q�1��

�K�\�� K#=�" 	��#�}u
GXUDWLRQ W� ��#�P> �. HX#2 OK ��"L� Æ��#56 ½#-t�"
�K�\�� �L�K �P�SK 3�`Ä OK �T�� �. �w 3OLuP2 � �5X��2

JDVWULF W� �O#��. Q" �\#� 
��#56 L�L\ j��
v#�KOK Æ���6 �#��X#1X" � Vp�6 �L\ |Ç[� #. �w �LÃ�

�4X" �"P�� �5wPF �#��"L�"
K\SHUYHQWLODWLRQ W�

���#�Q �O�K Æ� OK L�L\ �#��KQ#. � �K Q" �\#� ��#56
ODWHQW W� ��Ç�P5Ç~" � �Ç��#Ç� Æ�PE6 Q" �\#� ��#56
QHRQDWDO W� � W� RI QHZERUQ

#�. ,}�m" ��w �zL��Q {�" Q�O L��B OK Æ��W}w�1��� ��#5�6
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dUdQbdQ^_`YQ �WHW�DKU�WDK�QR �SH�DK�
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dUdbQSX\_b_UdXi\U^U �WHW�UDK�NO ÇRU�R�HWK �¬�

OÇHQ� �. �w cX�5� 4��X �"O"K ���P}w �.Pw�OL�� �Ä��
O#�w ��. P�y�K �5Ã��¼ nO#_�� � ���\Æ[J {�F �"��Ä
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dUdbQSb_dYS ��NURW �LN�
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OK �L�\ K#=��" �#��#���O �K"K O"P�u V1�X �Z�#�Q$

Q" LÃ. 4Ä#X �� 
/�ÇX�O#2� Q" �K#p5X" #. /�~#q�#��~�~

�K�O�� O#w �. �O�O#.#� �#�OK OK �w 
#�4�X���" �5qPz

�/�~#q �#��~�~ �. �L\ L�=�� �#��#��O {#t5�" ��

]\JRWH LQWUDIDOORSLDQ W� �=,)7�



dbQ^cVUbQcU � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ���� ¤ � � � � � � � � � � � � � � � � � � � � � dbQ^c]U]RbQ^U

�~�~ OK #���$ 4[w � C#�t~ 
�"L�I�6 Q" #�4�X����" �5qPz

�#���~�~ OK �}¼#�F �#�3�y�Q �K"K O"Pu V1X � Z�#�Q$

�#��OK OK ��w #�4�X����" �5qP�z Q" LÃ�. 4Ä#�X �� 
/�~#q

�K�O�� O#w �. �O�O#.#�

dbQ^cVUbQcU �WUDQV �IHU�ÇDV� #���R�$ Q" ���Pz �Q" PpW�"P6

{#t5�" Py�K ,�wP6 �. ,�wP6 Æ� Q" "O ��#���\ ��Pz Æ� �w

�L��K��

dbQ^cVUbU^SU �WUDQV�IHU �HQV� 
��#�OK�"�O OK

�d�E� 3#X#WF" {#t5�" �. �#z $K�J#� |�#�6 Q" 4X" 3O#-Ä

��. KP�q �zL��Q |��"�" OK 4����" R�#�F �#�YP�y� � �}Ãq

OK KPq �#�YPy� � 3#X#WF" {#t5�" �T�� �. 
Py�K ]#I\"

��#>�.#�> �{#t5��"   �Py�#��OK KP�q ��. 
Z����L~"� KO����

�3#X#WF"

FRXQWHU W� FRXQWHUWUDQVIHUHQFH� f

dbQ^cVUbY^ ��IHU�LQ� ����6�P2�Ç�}z ���PpW�" P6

"O �$ � K�\�� |_5� ��$ �. � L�$�� K�>��. L-w OK )6L�Ä �w

�KO"K �K�O b#I� ��5�Pq�2$ #. �Ç�KR� b#-6O" � L�K�� {#t5�"

dbQ^cVYhY_^ ��ILN�VKXQ� 
;O#J �. |J"K Q" YP.

�K�\�� �#=�" 	���X#6�1�$
 �`Ä ¿du OK �w �A�$ P�h�

dbQ^cV_b]QdY_^ �WUDQV �IRU�PD �VKXQ�

|�Ç\ ��. |�Ç\ Æ� Q" |�L-6 ��#�5J#X #� |Ç\ P��l6 ��

�Py�K

�Ã�-e {�}X Æ� �w �P��l6 Q" 4X" 3O#-Ä 
�S�~�Ç�" OK ��

�L�w�� "L�2 �L\ ��JL. 3O�¼ �.

EDFWHULDO W� �#����X �#�� Æ�5�S �K#� {K#-6

Q" Z\�2 ��L. '1$ Q" �"�Ãdu {#t5�" s�Pe Q" 
#��P5w #.

OK �-�wP6�� K#=�" �$ {#-�K �. � 
�L�P�N2 {�}X �. �L��K {�}X

��L�P�N2 ��Q���Pw

dbQ^cVb_^dQ\ �WUDQV�IUXQ �WDO�

�	{#5��Pq
 ��#[�2 �"�I5X" �"O Q"

dbQ^cVecY_^ ��IX�]KXQ� |�#w ��J s�OR6 ��S��pW�" P6

{#t5�"   ���J �#�P> |J"K �. ��t5W� O�e�. ��J �"R>" #�

���J

GLUHFW W� LPPHGLDWH W� f

H[FKDQJH W� ��J Q" ��w P�K#t� OPÇ� �L�[w

Q" �zOR�. ���X ��w ��#�Q #6 �L��K KPq ��J #. �$ ¾��Ã6 �

�K�\ #>�.#> �}¼" �=F

LPPHGLDWH W� Æ� Q" ��t5W� O�e�. ��J {#t5�"

�O��q ���J {#t5��"   ��L�P��z KP�q ÈO ��. �L���K KPq ÈO

�	��t5W�


LQGLUHFW W� � PHGLDWH W� �w ���J s�OR6

�L\ �P�JM �-X#�� �hpE� OK 
�L��K KPq ÈO Q" �5qPz Q" V2

�	�dX"� #.
 ��t5W�P�m ��J {#t5�"   �4X"

SODFHQWDO W� 
4p> OK K�>����J �L�"KPz Q#.

�L~�6 Q" LÃ. �#�Q OK 
�~#X n#� L�. �"O Q" 
K"Q�� �.

UHSODFHPHQW W� � VXEVWLWXWLRQ W�

H[FKDQJH W� f

WZLQ�WR�WZLQ W� YKPz ��FO |J"K �O#=��#�

O�e��. ��J 
�$ OK �w 3�y�Q���� �#��}u�K OK ����> ��J

�K�\�� 4�#\ Py�K ���> �. ���> Æ� Q" ��t5W�

dbQ^cW\edQ]Y^QcU �WUDQV �JORR�WDP �LQ�ÇDV�

Q#���#6�}�z V�"P6�P�2 �L�\ {#Ã�q � ��R=6 P:" OK �w ���R�$

|�J"K �L��w4�-9�6 ��W��"���w �#�L���2 � K�\�� �5J#X

�L\ {#Ãq �Pq 
��R�$ ��" �L�K�� |�Ç[6 "O ��P-�q �#��5\O

�4X" ��J K#tÃ�" ;,,, �O#�\ O�5w #q

dbQ^cY\YQS �WUDQV�LO �H�DN� ��P¼#J �"�I5X" �K ��. Q"

dbQ^cY\\e]Y^QdY_^ �WUDQV �¬�ORR�P¬�QD �VKXQ�

�#�5J#�X Æ� Q" ���u O��� �K"K O�-Ä ����X#����}�" V�"P6

�|.#t� 4�X �L�#[� �#Ç�" �KO�$ ��"Pq O�h�� �. 
�L.

dbQ^cYdY_^ �WUDQV�]¬ �VKXQ�

�Py�K 4�Ãa� �. c�"P\ #� 4�Ãa� Æ� Q" P��l6 #� {#t5�" ��

�w K�\�� r�e" �"�dt� Z�> �. 
�~�Ç~�� Æ�5�S OK ��

#�� � K�\�� ��L���P�2Q#. ��[�#> 
��O�2Q#. Æ� �$ OK

�4p¼ 
 WUDQVLWLRQDO �{#t5�"   �VÇÄP.

dbQ^c\QdY_^ �WUDQV�OD �VKXQ� 3O#-Ä 
Æ�5�S OK

�L�512�}�2 �#��P�=��Q 
�$ s�P�e Q" ��w �L��"Pq Q" 4X"

�#�Q#. �~"�6 �}�X� �. ����$ �#�L�X" �~"�6 
K�\�� �5J#X

�.�� �. P�" ��" �w K�\��^I[� �P51$� P-�#l�2 51$

�$ ��O Q" �w ��S '1$ OK K�>���#�Q#. �~"�6 s�Pe Q" K�J

�K�\��� ^I�[� 4X" �L�\ �#=��" �O"KP.�I�W� |���Ä

���"KPzQ#. 
��>P6  

dbQ^c\_SQcU �WUDQV�OR �NÇDV� ��L��K {#t5�" ���6�P2

dbQ^c\_SQdY_^ �WUDQ �OR�ND �VKXQ� Q" �"�Ãdu {#_6"

�W ��O#_5J" 4��Ä �V�#=5�P�m ��Q���Pw�. ��Q���PwÆ�

UHFLSURFDO W� ��. OK ¿u"� 3#Ãdu |�#w {K#-6

Æ� Q" �[I. 
�$ OK �w �L\ �5WÇ\ V�#=5�P�m ��Q���Pw �K


K�\��� {K#-6 Py�K ��Q���Pw Q" �Py�K ZI. #. ��Q���Pw

|.#t5�� ��#>�.#�>   �L�#��. �u#�. �"�Ãd�u �Ç���" ��L��.

UFS ��O#_5J" 4��Ä �	���X�K


UREHUWVRQLDQ �w Æ�P5�X�Pw $ ��Q���Pw �K OK ��#>�.#>

W�

K�J �#6�w �#��Q#. � L��\�� sE}� �� �. P��P5�#X ��F#� OK

�L��K�� 4XK Q" "O

dbQ^c\e]Y^Q\ �WUDQV�ORR �¬�Q
O�

����J ÈO Æ� �T���. 
"P=�Æ� �#�� Q" #� ½PÄ OK

dbQ^c]Q^TYRe\Qb �WUDQV �PDQ�GLE �X�ODU�

����#2 Æq �#�� Q" #� ½PÄ OK

dbQ^c]U]RbQ^U �WUDQV�PHP �EUÇDQ� YP5Wz



dbQ^c]UdXi\QdY_^ � � � � � � � � � � � � � � � � � � � ¤ ���� ¤ � � � � � � � � � � � � � � � � � � � � � dbQ^ccUW]U^dQ\

K�\�� �5pz ����6�P2 LF"� P�Q �. ���Ã� �#[m Æ� ½PÄ OK

���#[m PX"PX   �KO"K O"Pu �~�}X �#[m nPe �K P� OK �w

dbQ^c]UdXi\QdY_^ �WUDQV �PHWK�¬�OD �VKXQ�

�Py�K ,�wP6 �. ,�wP6 Æ� Q" �&+
�
�� |�5� ��Pz Æ� {#t5�"

dbQ^c]YccYR\U �WUDQV�PLV �¬�E
O�

�4�"PX |.#u 
P�N2{#t5�"   �4�"PX � {#t5�" �. OK#u

dbQ^c]YccY_^ �WUDQV�PLVK �XQ� {#t5�"

�4�"PX 
4�"L� 
{#t5�"   �Py�K KPq �. KPqÆ� Q" �O#��.

dbQ^c]eS_cQ\ �WUDQV �PX�NR �V
O�

��e#I�"P6   ��$½PÄ OK #� �e#I� �#[m {�J Q" �L��\KO"�

dbQ^c]ebQ\ ��PX�UDO� ��`ÄÆ� �O"��K �#�� Q"

� �PpF #� �`ÄÆ� �O"��K 4�#Ia |w {�J Q" �L�.#�YP5Wz

��"�O"��K"P6   ��$ P. �L�O"NzP:" #�

dbQ^c]edQdY_^ �WUDQV �PX�WD �VKXQ�

�Z�>"P6   �Py�K ���z �. ���zÆ� �}�#Ç6 P��l6 ��

�Py�K P_�Ä �. ��#���\ P_�Ä Æ� P��l6 ��

dbQ^c^Ueb_^Q\ �WUDQV�QRRU �²�Q
O�

�#��$ ½PÄ OK #� #���O�� ��.

dbQ^c`QbU^d ��SDU �HQW� L�K�� �Q#>" �w �A�$

�$ �"O� Q" �#�\" �w ��E� �. 
L��w O�-Ä �$ Q" ��"O�� �#�j#Ã\

�#��"P6 
{�Q 
n#p\   �L��\�� �L�K

dbQ^c`X_c`X_bi\QdY_^ ��IRV�IRU�¬�OD�VKXQ�

Q" O�-Ä ��L. 
�~$ �#�3#pWq ��. OK 3#pWq �#���Pz {K#-6

��~$P�m Q#6#pWq �}FP�

dbQ^c`YbQdY_^ �WUDQ �VS¬�UD �VKXQ�

�4X�2 �"O Q" rPÄ #� O#I. 
"�� ¿qK

dbQ^c`\QSU^dQ\ ��SODK�VHQ �WDO� �4p> �"O Q"

��5p>" P6  

dbQ^c`\Q^d
�
�WUDQV �SODQW� #� �`Ä �	JUDIW f
 ��

Q" �Py�K 4�Wu �. L���2 �"P. KPq Æ� �L. Q" �w �5q#.

�L���2"P6 �L���2   �K�\�� �5\"KP. Py�K KPq #� YK�J�L.

��KPw L���2   �4q#. #� �`Ä�KPw L���2 ��5\"KP. L��"Pq ��

dbQ^c`\Q^d
�
�WUDQV�SODQW ��

�Py�K ZI. �.ZI. Æ� Q" 4q#. {#t5�"

dbQ^c`\Q^dQdY_^ �WUDQV �SODQ�WD �VKXQ�

�Py�K KPq #� O#��. K�J �L. Q" �L\ �5qPz 4q#. L���2

�4\#w " P6 ��KQ L���2  

DOORJHQHLF W� �DOORWUDQVSODQWDWLRQ� f

�L��Q �L��K KPq 
LW> Q" 4X" �Ç�� �w 4q"Pz�~$ �KQ L���2

�KP�z 3O�¼ �5W."�P�m #� �5W."�

ERQH PDUURZ W� �%07� �L�O� |J"K ���Q�p�"


È�~��6" �"�I5�X" Rl�� #� �VWHP FHOOV� �K#��. �#�{�}X

�Æ���S�~$ #� Æ���S ��X

KHWHURWRSLF W� Æ� Æ�1�6 4q#. L���2

��L�P�z KPq �L. Q" �6�#p5� |E� �. ��F#�

KRPRWRSLF W� � RUWKRWRSLF W� Q" 4q#. L���2

��L�P�z KPq �L. OK K�J �Ã�-e Æ���6#�$ |E� OK �L��K KPq

V\QJHQHLF W� 4q"Pz ��X Q" L���2

�	L�5W� �.#[� �Ç�5�S Ph� Q" �w �K"Pq" �#�� L���2


[HQRJHQHLF W� 4q"Pz��Rz Q" L���2

�	3�#p5� ���z �K �. s}Ã5� K�>�� �K �#�� L���2


dbQ^c`_bd �WUDQV �SRUW� �#��5W�X OK K"�� 4wPF

½P�Ä OK � #�{�}�X Q" ;O#�J � |�J"K �. �T�� �. 
Æ�S�~��.

���#>�.#> 
{#t5�"   �{#�}6�2" �#����

DFWLYH W� Æ�S�~��. �#��5W�X OK K"�� 4wPF

�K�\�� �#=�" Æ�~�.#5� �SP�" nP¼ P:" OK ��t5W� O�e�. �w

EXON W� {�}X �}�X� �. 3"OM � ¿�#� 4\"KP.

� 	���X#���S"��"
 �y5qO�6 #. �w {�}X Q" #��$ �L\ ;O#J #�

�KQ ��P�. � �y5[zP. #� 	XSWDNH 
4\"KP.
 |��w "� |�Ç[6


Q�5�X�L��" ��#>�.#�> j��� ���" �4X" �"P�� �H[WUXVLRQ�

�K�\�� |�#\ "O Q�5�X�Rz " � Q�5�X���2 
Q�5�X�z #q

dbQ^c`_cQR\U �WUDQV�SR] �DK�E
O� �~K#-� �. OK#u

���#>�.#> |.#u   �3�#p5� �t-e #� |E� Æ� OK �K"K O"Pu #�

dbQ^c`_cYdY_^ �WUDQV �SR�]LVK �XQ�

�|.#t� 4�X �. �#[F" Q" �Ç� �#Ç� P��l6 ��

|E� �. |E� Æ� Q" �5q#. 0}q Æ� {#t5�" �F"P> |�Ä ��

��. ��w ��#�Q #6 
�$ b#-6O" |�#w �KPw ¿du ��L. 
Py�K

�K�\ sE}� L�L> |E�

�{�Ç~��Æ� |J"K OK �6" �K 4�Ãu�� {K#-6 ��

W� RI JUHDW YHVVHOV �u�PÄ �-}u �O#=��#�

|.#t�� 4��X �. ,}u �}¼" ���J r�PÄ 
�$ OK �w �K"QOK#�

�#��� ���J �#�P�> �. K"Pq" ��" �L�#� �L�Q �L��\�� |t5��

��d�. �O"���K ^t�� �#��� Q" �9�� ,}u 0B � 4X"O 4�X

�KO"K �y5W.

dbQ^c`_c_^ �WUDQV�SR �]RQ�

K�J ���S n"Pe" OK �w �'1$� �Ç�5�S ÆB�w vPE5� P_�Ä

� L�w�� 4wPF {�}X �#�� |J"K OK K�>���#����S P�#X #�


Py�K |E� OK K�J Q" �O"KP.�IW� s�Pe Q" "O O#w ��" ���Ã�

�L\ KO"� ��}¼" |E� Q" ;O#J �. ��J�KPw |_5� #. ��#z �

�#���Q��2 V�"P�6 �L�K��� �#=��" L�L�> |E��� Æ� ���.

|.#u P¼#�Ä
 WUDQVSRVDEOH HOHPHQWV ��#z Æ�6��O#w��

�L��\�� �L��#� 	��#>�.#>

dbQ^c`eRYS ��SX�ELN� ½PÄ OK �w �A�$

�K�\�� �#=�" �$ Q" �"�Ãdu �5\"KP. Q" LÃ. 
��#Ä �"�I5X"

dbQ^ccQSbQ\ �WUDQ�VD �NUDO�

��$½PÄ OK #� �>#J �"�I5X" {�J Q"

dbQ^ccUW]U^dQ\ �WUDQV �VHJ�PHQ �WDO�

�#��#�yX ½PÄ OK �L�.#�YP5Wz



dbQ^ccU`dQ\ � � � � � � � � � � � � � � � � � � � � � � � � � � ¤ ���� ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � dbUQd]U^d

dbQ^ccU`dQ\ �WUDQV�VHS �WDO�

��O"��K Æ� ½PÄ OK �L\ �#=�" #� �L�.#�K"L5�"

dbQ^ccUheQ\Yc] ��VHN�VKRR�DO�L]P ��

��. 
��#WzOR. 4�W�> 4��� {�5J" P�#h6 ��P6L�L\ ��

Q" �L��[w 4XK �"P�. �����e � O"L�#�2 |�#��6 3O�¼

3#�¼�_J ,Ww � K�J ����#: � ��~�" �W�> 3#�¼�_J

�o~#I� V�> �W�>

��K�. {$�WÇXV�"P6 4�Ãa� ��

dbQ^cdXQ\Q]YS �WUDQV �WKDK�ODP �LN�

�U���#6 ½PÄ OK

dbQ^cdX_bQSYS ��WKDK�UDV �LN�

����X �Wpu ½PÄ OK #� Æ�X"O�6 �PpF {�J Q"

dbQ^cdYRYQ\ �WUDQV�WLE �H�DO� �"�I5X" {�J Q"

��$½PÄ OK #� �� 4\OK

dbQ^cdi]`Q^YS ��WLP�SDQ �LN�

�G#�¼ r�L�¼ #� G#�¼ �KP2 ½PÄ OK

dbQ^ceTQdU �WUDQ �VX�GÇDW� �"K�W�"P6

� K�\�� ¿qK 4q#. Æ� Q" #� L�w�� O�-Ä #[m Æ� Q" �w �Ã�#�

#� #�{�}X 
���6�P2 O"Lt� �4X" P6{#�X 
"K�Rz " #. �W�#t� OK

�4X" P5�w �$ �#�{�}X Q" s5[� L�#> K"��

dbQ^cebUdXbQ\ �WUDQV �X�UH �WKUDO�

�K�\�� �#=�" �"P.#[�2 P�W� Q" �w �A�$

dbQ^cfQWY^Q\ �WUDQV�YDM �¬�QDO� ��S"� {�J Q"

��}-��" P6  

dbQ^cfU^_ec �WUDQV�YH �QXV�

�KP. �Pq �$ |J"K �. #� � K�\�� �#=�" ÈP�#�X �"O Q" �w �A�$

��zP�#�X" P6   �K�\��

dbQ^cfUbcQ\Yc �WUDQV �YHU�VD �OLV� >/�@

WUDQVYHUVH� f

dbQ^cfUbcU �WUDQV�YHUV ��

��~�e O�E� P. K��Ä �Py�K nPe �. nPe Æ� Q" K"L5�"

dbQ^cfUbcUSd_]i �WUDQV �YHU�VHN �WDK�PH�
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SXOPRQDU\ Y� K�O� |E� OK �w �"�A�OK
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S\ORULF Y�

��LÃ� Æ�O�}�2 G"O�X |E� OK �e#I� �#[m �5W>P. ��B
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��#p�~ �Pz �~�.�~ � �P� �O�6
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�"P."� ÈO   �L��w�� O�KZI. #� �#�5J#X Æ�
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