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cX�5� �#����R� #� � �5q#�^�_I6 �#����R� Q" �K#_5u" 3#Ã~#d� OK ��KO"Nz�� P:" �L��$ P. �A�$ Py�L�#. "R=� �q#a" �O"Nz!��#�PX P� �K�\ �5qPz O#w!�. ��#�� �#����R� 4X" �Q� �Ç}. 
K�\ �K#p5X" �5W�#-��L\#. P�N2��>�6 #6 L�w K#=�" "O ���R� �$ #. ��#W� �q#a" �"�L�#q |u"LF�KKPz�� �K#_5u" |�}E6 n"PE�" ,>�� "P�Q 
KPw ,W5�� �O#�5J" �~�2 P�K#t� �5W�#-� #�X��}�P�m �. � 3L�#-� �K#_5u" |�}E6 
L\#. U��}�P�m |�"�Ä �#�-� P. �"�hF�� |.#u K�LF #6 ���_6 M#I6" Pz!" �5FQ" L\#. �L\ ��>�6 �K#_5u"P�m |�"�Ä �#�-� P. CPe �w ��#y�� �5W�#. �"P�z���_6 �K�\ �5qPz �L�K#��L�\#. �#z!$ � ¿}d� R�� CPe �#�qL� �. �.#�5XK �#����R�GP� �L��#����#�_J#\ �L��\�W�#t� x��#�� ��#-� �#�\�O��6#Ä�e" ��#-� �5qPzPh�OK #. L�#. #����Rz! � 7�L\#. �#WÇ� #��$ �#�6 �"P. �5W�#. ���R� LF"� 
|�}E6 �O�K 
|�R�6

�



�XL��� K#_5u" {�¼" ���

w +$ �#Ç5Ï" 
+$ 4\"KP. YwO �P«·Ï
 �sPÄ ©}ªRy #ª w 	CP´ ¨Q"LÏ" +#I5Ï" �9�
 �¡�" �#Ð©}ªRy ���#\ #Ð©}ªRy ���L}\#. 	���

#� ,I5�� ���Rz ^�I[6 � Py�LÇ� #. #��$ �W�#t� � �#����Rz 4J#X ����Ã6 �"P. ��#���"O�XL��� K#_5u" {�¼"

ÁLbÐ �4X" ¨L�$ 
LÏP«y�� O"PÈ P·ÏL� +$ m.#}� ©qX�6 �#�FP´ OK ���q� ©Ì �z��" ©s��=� ©ªP[Ï Îª" OK ���4W«Ï �XL}�� K#_5È" OK ©FwP³� �Ï#-� w ���" ©«¡Ì 4XP�Ä ©«�6

� �Q" L�6O#-Ä {�¼" ��" �4X#��$ �#�� Q" P6P.

�� (TXLYDOHQFH RI NLQG �� (TXLYDOHQFH RI WLPH

�j�� �Q#X�#W�� �����
#��L�#q L�#. Py�K 3O#-Ä�. �L\#. vP5[� YQO" �#�. �"P. �LF"� ���Ã6 L�#. �K#_5u" |�}E6 OK �}FP� ��5WI��~�2 LF"� Æ� ,WFP. 	��� � KPz|�� 
4J�X 
�#��X 
3�$��\#� 
PzO#w!
 #����R� � 	��� � �=��� 
,�X 
�L�z!
�L�\#. �5\"K �W�#t� 4�}.#u #6 
L��\ �#�.

���#�Q �Q#X�#W�� �����
�K�\ ^I[� 	�K P�
 �#�Q � k}-� #. �5W�#. �~�2 YQO" P� 
L\#. ��#��.¿u"� �O"Nz!��#�PX 3#���_6 �Ç�$ �"P.�Q� ��"P.#�. �L�5W�� ,�wP6 |.#u Py�LÇ� #. #� � �W�#t� |.#u �� #. )��t5W� o}5I� �#��#�Q OK �~�2 k~#-� ��B�}�R�6 �#�Ç��Ç6 Q" ��#�Q �Q#X�#W�� �"P. �4J#X �#W�� �#�Q f#E~ Q" "O Ph�KO�� �#uO" 
�XOP. Q" |-u 4X"� P5�w �Q� 
P6�#. |�R�6 GP� #. �6$�#����R� � #��L�#q �KO"K �K#�Q P:" CPe+#I5�" OK |�R�6 GP� �K�\�� �K#p5X"���#2 |�R�6 �#�JP� � P5�w ��~�" ��#�PX #. �#�FPe �#. |�R�6 �#�JP� �L�.#��� �P5[�. �Q� 
P6���#2 |�R�6 GP� #.�4X" ��P[� ��" �L�ÄnL� 
{#9� Pw!M #. |¼" ��" D�P[6 �KQ#X�� P5.�}d� "O P.��#�PX �#�FPe

#��#zPh� �����
�Ã~#d�� Æ� OK �#zPh� �X �}wO�e�. �KO"K ]#J �y5W. #�FPe �.#�QO" OK �>�6 KO�� �#�\Py� �. �~�2 YQO"�K�\ ¿u"� P:�� L�"�6���XL��� K#_5u"

�� 3ULYDWH

<�#5� �. ctq 
L�O"K �L�Ä P. "O CPe �"P>" �5XP2PX #� � �~#� ¿.#�� ���'6 �w ���Pz � ��¼�_J �#zPh� � o~"�L��K�� �#[� �L��u�Ä � L��w �>�6 K�J ��Pz�"P. |¼#F

�



�� /RFDO � 5HJLRQDO �� 1DWLRQDO

<�#5� ctq 
L��w�� �zL�Q�O�[w3#��Wt6 Q" �Ç� OK #� �]#J �td�� Æ� OK �w��KP� � ��"�td�� �#zPh� � +�L��K�� O"Pu Ph�L� "O K�J �zL�Q�. P:��Z�"Rq" P. 4WI� �#zPh� 4pz �"�6�� �KP�z�� Ph�OK "O 4}� K"Pq" �"P. |¼#F <�#5� �#�6 � ��}� �#zPh� � /4~�K |.#t� OK �4X" �¼�_J ZI. 4�~#Ãq #. s-d�� ��#zPh� �w �5qPz O"Pu �¼#J ��Pz�"P. �#qO DdX� L�#�� �P�z�}> �Ä#�5>" �5W�R�. P. �_I\ �#qO�K"KO"Pu P6P. Q" |¼#F ZI-�#�Q O#:$ Q" #6 KO"K �p�i�|�LÃ�6 �$ �R�O��#�P�. OK �td��� #� � ��Pz DdX OK �¼�_J ZI. s��[6 ��a 4~�K 4�> �����.�L�K�� �#=�" "O ���Ä ¿q#�� Q" 4�#�F � gpF �"P. �O�Pa
� 4J��X �|�#\ �"O"KP.�P�. �#zL�K Q" {#_E5X" �#����R� 
����QP�Q +$ ¿.#�� �ÃX�6 ���Rz OK 
{#9� �"��Ä �.3"��}�w P� �qP_� rP. � {#�O �» �P5�~ |���Q#z �9�
 �4X" ��"O#� #. �"P�� Y�Pq 4��u �. �L\ ���'6 �SP�"�qP_� rP. � {#�O�»» �P5�~ |���Q#z �9�
 ��"O#� ��L. L�#. �SP�" ���R� �}� �#zL�KQ" �w�~#F OK 
	{#�O � 4Ä#XR�P.$ �a�F Æ� 4XK�#. OK �EdX +$ ¿.#�� �ÃX�6 ���Rz OK #� �K�\ �-X#E� 	{#�O ��» 4Ä#X 3"��}�w P�3"P��l6 ,>�� 	�#5XQ�J OK�9�
 Py�K �td�� OK4X" �Ç�� 	�JPw R�P.$ �a�F +�BO#B OK �#[�#�Pw OK �9�
Z�#w ���B
 ��#����R� � 	3#.�XOZ�#w #� +$ P5�. ��h�6 ���B
 L�"�q �$ ¿-6 �. � +$ ¿.#�� OK �p�w � ��w!�K�\ 	+$�zK�~$#� �"R��

�� 6XQN &DVWV

��L\ �5I�O �#����R� �����
K#_5u" �XOP. 
L\ �O#\" �-u �w O�e�#�� ��B �4X" ��5[zP.#� ��~�" �#����R� 
�L\�5I�O �#����R� Q" O�h��� #����R�� ��}�w �4X" L��Q#��� #��$ Q" |¼#F <�#5� ��. �#�6�#p6 � #����Rz ��. n�5J" |�}E6 �. ctq �XL����K�\ �5qPz �L�K#� �5W�#. 
K�[� b�.P� �$ �. � L�L� O"Pu P�:'6 4E6 "O ,I5�� ���Rz �w ��#��L�#qP. 4}Ä �K �. #����R� ��" ,}m" 
L�L> �#��O"Nz!��#�PX #. �L\ �5I�O �#����R� �K#_5u" b#-6O" �"Ltq K�>� #.���"K" �. �u�tF �5F #� � �X#�X 
��"�O ��L�Ã6 4X" �Ç�� #��P�z���_6 �Ç�$ 4WI� �L�O"K P:" #��P�z���_6�O"L.#WF �#�6O�¼ K�>� )��#: �K�P. OL� �. �5\Nz �#�O#w � #�[\�w L��"�I� �w ��E��. �L\#. �5\Nz 4X#�XOK �K"Q$ L��"�6��� 
L��O"L���K#_5�u" YQO" Py�K �w ��#���"O"K �"P. �"�L[� Æ}�5W� �P5qK YQO" nPÃ� �w!� K�\ ��>�6 �6$ �#��L�#q #. L�"�6����5\Nz 3#�#-5\" �#z@�� {#FP��. �KQ#X K�LE� "O L�L> �#��O"Nz!��#�PX�L\ L�"�I� ����#u�5�O�NÃ�

�



���R� |w �w�.#uP. 3#W�X'6 K#=�" �"P. �w ���w�� ½Pq �4X" �L�KPz D�P[6 P�Q {#9� OK �L\ �5I�O ���R� |¼"
�uP. 3#W�X'6 K#=�" �. �Py�Q#. OK �L\#. �L\;PJ {#�O ���}�� �» k}-� 
4X" �L\ KO�$P. {#�O ���}�� �»» �$�4X" O"KO�JP. �SP�" �Q"L�"�#�� �aPÄ ��#�"�6 Q" � {#�O ���}�� �» �$ ���R� |w 
�w �L\ K#��[�2 �O#I. �#z�P�����R� �-u �.#uP. 3#W�X'6 KO�� OK �w �~#�O���}���»  L��\+#I5�" �5W�#. Æ��"Lw 3#W�X'6 �K ��" �#�� Q"���R� Q" P5�w �O#I. �#z�P�� ���R� ��B � KO"L� L�L> +#I5�" #. �e#-6O" "P�Q 
4X" �L\ �5I�O ���R� 
4X" �L\�K#_5u" 4E}_� �. 4WI� �S�P2 O#w ��"K"� K�\+#I5�" �5W�#. �#z�P�� ��" "N~ 
4X" �.#uP. 3#W�X'6 �L�#��u#.�4W�� �Ã�#> �"P.

�� ,QFUHPHQWDO &RVW �� 0DUJLQDO $QDO\VLV

��[�"Rq" ���R� �����
��Ã� "O �$ �y5W�#\ 
���_6 Æ� M#I6" Q" �\#� �#����R� � #��L�#q OK |¼#F 3"P��l6 �W�#t� 
|¼" ��" U#X"P.�Z=�X KO�� �$ Q" |¼#F �#�"R� �#�-� P. �5W�#. �S�P2Æ� Q" �[�"Rq" #� � �5�Wu P� 
Py�K 3O#-Ä�. �KQ#X��P�N2��>�6 
b�.P� ���R� Z�"Rq" Q" Z�. �L�#q K#�KQ" #. �5W�#. �S�P2 P� YP5Wz �"P. ���_6 � KP�y. O"Pu �O�"K�4W�"K CPe K#_5u" OK ����#�� |�}E6� KP.O#w "O �[�"Rq" ���R� |¼" �"�6�� �L\#.
�L\ K#��[�2 ,ÃÇ�P5� ��»»»»» Z�#=�z �. ��RI� 
�P�\ +$���'6 �"P. ���w�� ½Pq ,}d� �K"K�#[� �"P.Z�#=��z �w K�\�� ��"O" �L�L> CPe �#�5J#X Q#m$ Q" |-u �4X" �L�KPz KO�$P. {#�O ���}�� �»» �$ ���R� ���F"P�e P��l6 ��" #. �K�. L�"�J {#�O ���}�� �» {K#Ã� �$ Z�"Rq" ���R� � L�K�� Z�"Rq" P."P. �K �. "O �RI�OK �P�z���_6 OK 4XOK#� Y�O �L\ L���P�. R�� +��X {P5�wQ" �\#� �q#a" �L�#q {#�O ���}�� �» Q" �"�6��Q" ����Z�"Rq" 3O�¼��" OK "P�Q �4X" CPe �=F Z�"Rq" KO�$P. �"P. ��y�#�� ���R� Q" �K#p5X" L�L>CPe KO��� 4X" �q#a" �L�#q {#�O ���}�� �» Q" P5[�. �w 4X" {#�O ���}�� �� ��Ã� ���R� Q" ���� {K#Ã� �RI� Z�#=�z!�4X" �[�"Rq" �L�#q |.#t� OK �[�"Rq" ���R� �P�zO#w!�. 4XOK Y�O �w�~#F OK �4W�� P�N2��>�6 CPe ��"P.#�.�L��L�#�[� ��w L�$���4XK��. {#��O ���}�� �» {K#Ã� �L�$OK 
���R� {#�O ���}�� �» Z�"Rq" #. 4~#F ��" OK�4X" CPe �P�N2��>�6
�S�P2 OK �$ �KPw|J"K #. �5W�#-� 
KO"K �L�#q {#�O O"R� �»» ctq {#�O O"R� �»» ���R� #. �w �}�#Ä {"�O���� �.�L�#q P9w!"LF �-X#E� �Ç}. �K�\ ��>�6 4X" {#�O ���}�� �»» Y"�L�#q � {#�O ���}�� �»» Y"���R� �w �zOR.�L�$4XK�. �S�P2 Q" |�#Ä ��" �KPw;O#J #. �5W�#. ^~#J

�



�� ,QWDQJLEOH 9DOXHV �� 5RODQG�1�0DFNHDQ

�U��}�#� �#�\QO" �����
�#�. |.#u #�\QO" Q" �O#�W. �~� 
4X" �~�2LF"�,WFP. <�#5� �#�6 �.#�QO"��=5W> OK�K#_5u" �Ã~#d� �BPz!"�#�. OK ��"�6#� �K�\�� �L��#� U��}�#�YQO" 
K�\ �#�. �~�2 3O#-Ä�. L�"�5� �w �\QO" P� �L�5W�� 4��w ��" �.�KKPz��� Py�K �#�LF"� ,WFP. �$ �#�. � �.#�QO" Q" ¿�#� )6O�Pa {�2 #� �K#_5u" LF"� ,WFP. YQO" Æ�OK s�uKP�m �#�Ph�O#�i" � 3#�#�. �L��\ ��"O" ��w �#�. �. �#Ç�" LF #6 �4uK�. �5W�#. U��}�#� �#�\QO" �#�6�"�:K#F �A�� OK #��$ �5qO4XK Q" �w �K"Pq" K"LÃ6 s�uK �#�. �Q"L�" �. P[. 3#�F �"P. �:K#F Æ� PdJ KO��Æ� �. �L�XO �"P. �K#_5u" O#:$Z=�X OK P�z���_6 �PJ�#. � �K�. L�"�I� �L��wÆ�w � L�p� K�\�����.Z�2<�#5� 4��#� Q" 
KO"K �XP5XK Q#�� KO�� �K#_5u" 3#Ä�e" ��P5}�#w � ��P5�. �. �w �Q"L�" �#���. �5W�#. nL�U��}�#��#�\QO" s�K#_� Q" �Ã�-e Pi#�� Q" 3N~ � L�$OK ¿�Q�6 Q#. 
��#> 3#p}6 �L\#. ¿}d� � �#z!$ R�� U��}�#��L�5W�

���.Z�2 |.#u �#�����d�#� �����
�#�K"L��O���.Z�2 �#Ç�" �. �=�5� P� O#-5Ä" 
L�w�� �W�#t� "O�XL��� �#����Rz �6$<�#5� �K#_5u" |�}E6 ��B�LXP. Ph��. P�N2��>�6 �K#_5u" f#E~ Q"4XOK#� �#����.Z�2 4}Ä�. 4X" �Ç�� �S�P2Æ� �KO"K�y5W. �L��${#F P��. �~� 
KP�N2 3O�¼ s�Ã6 � 4uK #. �[��� 4X" �Q� �-X#E� �#�\�O � #�aPq ���Q$4�> �����.�4X" �P�N2P��l6 � {#�5F" #. �"P�� �L��$ ¿a� ���.Z�2 4��#�
�>�@4X" �L\ ��"O" P�Q ��#y=�2 �L�.�t-e OK ���wÆ� �}�X��. +$¿.#�� �. b�.P� �#�FPe �.#�QO" OK ����d�#��6$ �ÃX�64X" �Ç�� � KKPz �#�. ��\�O �. �5W�#. �R�O��#�P. �#�qL� � #�qL� KO�� OK����d�#� ��������L�K P��l6 "O �Ä#�5>" n"L�" 
�>�6 |.#u ��E��.�#�6 �#�R�� �R�O��#�P. OK ��B �4X�O�.�O #��$ #. �5W�X �w ���#�5�K�LE�� KO�� OK ����d�#� ��������#�O#[q +�BO#�B OK �5W�#. |�}E6 "N~ 
4X" �}�ÄP�m �-X#E� f#E~ Q" �K#_5u" 3#���_6�KP�N2 �#=�" �>O#J �#�K"L��O Q" |¼#F �}��E6"OCPe�"P>" Q" |¼#F 3#�LJ �. Q#�� 4X" �Ç���}�}E6 P� �BPz!" � ����ÄZ�w!"� OK����d�#� �������s��Ä � 3"L�Ã6 � YQ��$�. ;#�5F" � 4�LJ �K�.�� 4}Ä�. 4X" �Ç�� �~� 
L�K �#[� �.�J�.�K�\ ¿u"� P:�� CPe <�#5� KP.O#w OK �w KO�$K�>��. "O ��#�[�w!"� {�"L5� �#�\�O �. �KP��-X#�� 4��u �. � L\#. Q#�� KO�� �FPe �O#> L�~�6 Pz!" �5F � �Ç�S�~��Ç6 3"P��l6 OK ����d�#� �������

�



#�� � P6P�. ���#�w �KPw��Ry�#�> #. 4X" �Ç�� �Ç�S�~��Ç6 3"P��l6 � 3#Ä"P5J" 
K�\ �aPÄ�KQ#X G�W�� "O L�~�6 �$ Q" �K#p5X" P5�w ���R� #. �L��$Pq

�� 5HFXUULQJ HYHQWV

�#��K"L���O {#�5�F" ��w ��#y��� �5F �� �O"PÇ6 �#�K"L��O OK {#�5F" |�#Ä �O#.OK ����d�#� �������Q" RzP� L�#[�2 s�uK �#�Q 
KKPz ���Ã6 � �-X#E� {#�5F" ��Ph� � �O#�$ �#�\�OÆ�w �. �qK#_6KKPz���^I[� ��#dJ {#�5F" � ,�Pt6 #. O"Lt� �B � �#�Q �B ctq � KKPz���^I[� Z�2
�5W�X P� OK �qK#_6 |�"�Ä Q" �O#�W. ��" P. ���Ä �	#���#JK�O �#�le P9w!"LF �#�Q ������"P.
�L��K�� Z�"Rq" �5W�X |w OK �5\#-�" ��E� �. "O #�����d�#�
�R�O��#�P. sq" �����

sq" �5qPz 3O�¼�R�O��#�P. O�h���. �w�XL��� K#_5u" �XOP. #� |�}E6 P� OK Ph�KO�� �L��$ �#�Q ��P64XKO�K�4X" �R�O��#�P.
��. Q#�� �w�~#F OK �KQ#X�� P5[�. "O ���.Z�2 �O�K �KPw!�#6�w �. |�#�6 #����.Z�2 OK �6"M �#�����d�#� K�>��5J#X �O�Pa "O 3L�L�}. �#����.Z�2 �. |X�6 �6$ � �O#> 3#>#�5F" ���'6 �#���#�P. 3L�Q"OK O#:$ |�}E6�4X"� K�\�� �5qPz Ph�OK o}5I� ��#�Q �O�K O#�B �K#_5u" �XOP. #� |�}E6 P� OK

�K#_5u" P�Å �������
��[�"R�q" �#����R�� P�. �$ �5X���2 KP.O#�w Q" |¼#�F ��[�"Rq" �#��L�#q �$ �e �w K�\�� �5pz ��#�Q �O�K �.
������"P. �4W�� �#WÇ� �$ |�"�Ä � "R>" ��}w �K#_5u" P�Ä 
CPe Æ� OK �L�#�� Q�#=6 �$ Q" ��"L� �O"KP.�P�.�4X" +$¿.#�� Q" �O"KP.�P�. CPeÆ� OK3#W�X'6 |w P�Ä Q" P5�#6�w 0�2 Æ� P�Ä

�È�R�q P�Å �������
P�Ä �4X" �L\�#�6 �$�Ç�R�q P�Ä 
L�K �#=�" "O K�J �p�i� � ��"K" K�J O#w!�. �Ç�R�q f#E~ Q" L�"�5� �}�#Ä�5u��Ç�S�~��Ç6 P��l6 
�zK�XPq4}Ä�. 4X" �Ç�� �~� �L�#����� Q�#=6 �Ç�R�q P�Ä Q" RzP� 3O�¼P��. �K#_5u"�KKPz P5�#6�w #a#t6 P��l6#� �
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}�~E6 #� �XOP. �O�K �������
OK |�}E6 ��#�Q �O�K �K�\�� |J"K �T�� �"�Ã~#d� OK CPe �"P>" Q" |¼#F <�#5� �$ �e �w 4X" ��#�Q 3L�
�#��K"L���O �KPw;O#�J #�. 4X" �Ç�� �w CPe �K#_5u" P�Ä #. 4X" P."P. P9w!"LF CPe P� �#����Rz �W�#t��KPw P5�#6�w O#�5J" �. "O |�}E6 �O�K 
O�K �L��$ OK ���d�#�

4J#Xsq" �������
�. P5����e |�}E6 �O�K �L\#. �6$ �#�#a#t6 ��yIX#2 �L\ �5J#X 3#W�X'6 K�O���O#h5�" Py�K �w4X" ��#�Q4J#X sq" �BP� Py�K nPe Q" � L�#���� ��>�6 |.#u Æ�w 3L�Q"OK |F �"O OK �O#> 3#�"Lu" �KPw!�BO#1Ç�
�"�O�K ���Ry�#�>� �O"L��y� �L��"R�q"��� �L[� ���.Z�2 3"P��l6 #. �}.#t� OK �P�N2n#dÃ�" P. 
L\#. P5�#6�w!Q" ���Ã�� �~� �L�#��� L�L��6 K�LE�#�� O�e��. )-�Pt6 "O +$ ¿.#�� �S�P2 Æ� P�Ä 4X" �Ç�� �K�XPq �#�5�Wu��#�Q �O�K,}m" �S�P2 �K"Pp�" �"R>" �"P. 4J#X ����. sq" �K�\�� �K#p5X" �~#X �»» #6 �» |�}E6 �#��O�KZ�#=��z Z�"Rq" 
{#9� �"P. �K�\ ���Ã6 ��q �K#_5u" �#�}�}E6 � #��XOP. s�Pe Q" L�"�6�� � 4X" �P5�#6�w!
�K�\ P5zOR. {#X �» #� �» |F"P� OK �K#_5u" f#E~ Q" L�"�6�� #�~#�#w K#Ã." �w�~#F OK 
4W�� P�N1�#Ç�" #�}��6

#����Rz �`Ã. �K#_5u" P�Ä Pz!" �L\#. �#WÇ� |�}E6 #� �XOP. �O�K�w4\"K �>�6 �5W�#. #����Rz �W�#t� �#y��OK�5.#: |Ç�X OK ���R� P� �w4X" ��" O#wY�O��P5����Ä 
L\#. Q#�� #��$�"�O�K���Ry�#> �. �=�5� OK � �#6�w!��L. �Æ�6#��6" O�e�. �5W�#-� Y�O��" "N�¿� �LXP. PX�. CPe |w P�Ä #6 K�\ O"PÇ6 �K#_5u" P�Ä �PX Æ�L�~�6 L�L> �#�Ç��Ç6 �ÃX�6 
�}a#p6 �O�6 O#:$ 
���Ry�#> |Ç�X 4�.�}d� 
���R� #. b#-6O" OK �$ �5qPzPh�OKQ" Æ�P� OK����d�#� �K�\ �5qPz O#w!�. �#�Q �e #a#t6 P�l5� 4��#� �PJ�#. � �Ç�S�~��Ç6 �#�5qP[�2 Q" |¼#F�KQ#X�� P5[�. "O P5�#6�w P�Ä #. �#����Rz YP�N2 �. |�#�6 
|�"�Ä
��#W� �e#tX" YQO" #� �p�� ���Lt� �#�P> Q" �K#p5X" #. �5W�#. L\#-� "R>" P�Ä Q" �.P`� �5F |�}E6 �O�K Pz!"�L�$ |�Ä �. �Q� |�LÃ6 |�}E6 �O�K #. �#�#2 OK �R> �$YQO"
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�XL��� K#_5u" ���q ��
��Lt� ���

�KP�z�� O"Pu 8E. KO�� (O#_5J" P�Q OK �w4X" ����q L��Q#�� 
L\ �O#\" �$ �. � L�. OK �w �~�¼" �KPw!�K#�24~��X �"P. �w 4X" vP5[� YQO" �"P. �LF"� ���Ã6 P. ��5-� 
j�� �Q#X�#W�� 
L\ �O#\" �w�O�e�#�� ��O"Ny5��u 4X#�X �. b�.P� ,~#d� �L��w�� �O"Ny\QO" �~�2 LF"� ,WFP. "O #����R� � #��L�#q )���Ä O#w!+#I5�" �. b�.P� |�#W� �}�>�$ Q" �>�@4X" �XL��� K#_5u" �d�F Q" ;O#J �w4X" �"�L�A�2 |�#W� |�#\3"P�:'6 �W�#t� ���Ä �. �	�~#� � �K#_5u" |�}E6 OK
 #�5��u �Q#X{#�P� � 	�K#_5u" |�}E6 OK
 #�5��u �-\�XL���� K#_5�u" 3#Ã~#d�� +�BO#�B OK �w 4X" �¼#J �#�\�O L��Q#�� R�� �~�2 P�K#t� �. �#�. |.#uP�m

O"PÈ �XOP. w 8E. KO�� �Lq. 3#ªP[Ï OK �(FRQRPLF (YDOXDWLRQ� �K#_5È" �.#ªQO" +�BO#�B OK #�\wO Îª" ���4ÄPy LÐ"�J

��4W��

�«¡E6 3#qz#³� ©. ±�.P� ��}Ä ,z#È OK 	©ª#X �#�5�«È
 �K#_5È" �#�5�«È �P«yO#Ì!©. L}�Q#«Ï �¡� ¨#yP·Ï �"P>" ���«¡E6 ©. ±�.P� ��}Ä w 	O"Q#. �#�5�«È
 �z#� �#�5�«È �P«yO#Ì ©. L}�Q#«Ï ���_J ¨#yP·Ï �"P>" w 4X" �K#_5È"�P«yO#Ì ©. 4X" �Q� ©Ì K�\�� �#=Ï" O"Q#. �#�5�«È �P«yO#Ì!©. #. �K#_5È" �#�¡«¡E6 )6L�s P°#F �#F OK �4X" �z#��KKPy ©Ä#°" �$ ©. 4«X#WF �«¡E6 ,z#È OK �K#_5È" �#�5�«ÈK�\ ¹�>O
 KO"K �XL}�� K#_5È" OK ���q� 8F#-� Q" �P6¨KP5Wy ©}�"K �z#� �#�¡«¡E6 w �K#_5È" �#�¡«¡E6 ¹�°���	� L}. 8F#-� ©.

��KO"K �y5W."� �O"Ny\QO" �5W�X �. R�� #��#zPh� |¼"OKo}5I� ,5w OK �w K�\�� �K#p5X" ����q Q" {�¼" ��" �"P>" �"P. � �R�O��#�P. sq" � ��#�Q �Q#X�#W�� ��L�"�5qPz O"Pu �XOP. �8E. KO�� �}�R�6 �#�Ç��Ç6 ,~#u|�Ä O#�B Q" �K#p5X" #. � �K�-� �¼#J �q L��Q#�� �w L�5W� �~�¼" �[�"Rq" �#����R� � �L\ �5I�O �#����R� ��L�5W� ���'6 |.#u �}¼"#�" �4X" #�\QO" ��" �KPw4XP�q � �XOP. P. L�w!'6 
�L�$U��}�#��#�\QO" �. ¿>"O �XL��� K#_5u" OK �A�$ ��XOP. �4X" �L[� �"�O#\" #��$ �P�z!�Q"L�" #� #�\QO" Q" Æ�P� �. �K"K�Q� �y��yB �. �5\O ��" ��}Ä �t.#X#�. ��� � 4W�Q c�E�� 4�p�w 
�K#_5u" 4���" � 3#-: 
L�$OK KL=� ¿�Q�6 ��}�> Q" U��}�#� O#:$ Q" Æ�P�,~#�u OK ��w KP�N2�� �#=�" 	��� � �6�#�5F" #� ��"�"Pq �#�Ã�Q�6 #. � #�_J#\ Q" �K#p5X"
 ]#J ��#�\�O�4X" �XOP. �8E. |.#u �K#_5u" �.#�QO" 3#Ã~#d�
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� Q" L�6O#-Ä 
KO"K �"�"Pq KP.O#w #�����d�#� �XOP. OK �w ��#�\�O � ���.Z�2 |.#u �#�����d�#� �#��L�#q � #����R� Z�#w #� Z�"Rq" �"P. �}-u ,I5�� �#�L¼OK �P�zO#w!�. »#����.Z�2 �#�Q � |�}E6 �O�K�KPwK�LE� »|�R�6 GP� �. �P�N2PdJ ���-�� |�#Ä Æ� �K�Rq" »��. �"�6��� �#�� �$ Q" �w 4X" �5W."� �p}5I� �#�Ç��Ç6 � �KP5Wz 3#Ã~#d� �. |¼" ��" r�q �#�\�O P. ���Ä�KPw �O#\"P�Q �#�Ç��Ç6�K#_5u" �#����.Z�2 �#�Ç��Ç6 »4�X#WF |�}E6 �ÆW�O |�}E6 �#�Ç��Ç6 »�~#�5F" �O#�$ �#�Ã�Q�6 � {#�5F" ¿.#6 j�� ���Ã6 »��� � »
�XOP. ���"K ���

	��#�Q�Q#X�#W��
 ��K|¼" �"P>" #. b#-6O" OK �w4X" ����q �. b�.P� �5qPz O"Pu L�w!'6 KO��ZI. ��" OK �A�$�+�BO#B Q" ;O#J 	��� L�.
 ��Lt� OK �L\�O#\" KO"�� P�#X �K�\���5qPz O#w!�. 	�R�O��#�P. sq"
 �5[� |¼" ��$�#�-� P. �w4X" �XL��� K#_5u" {�¼"��P5��� Q" �Ç� ��#�Q�Q#X�#W�� |¼" �5-~" �4X" ��P[� ��" �}¼�F��"Pq 	 �}�R�6 �#�O#�Ã� #� #�_J#\ ��"O" ,~#u OK
 �K#_5u" L\OnL� Ph� Q" 	#��S�P2
 #����Rz �W�#t� �#Ç�"�4X" |�M CP\ �. ��#��K�O� L��Q#�� 
�K#_5u" Py}�}E6 ���q ��" Q" �K#p5X" �"P. �KKPz��O�[w�R�O��#�P. �#y5XK nPe Q" 	|�R�6 � �P�. GP� �P�h�
 �6#-X#E� �}� �#�P5�"O#2 �CPe �R�O��#�P. �#�P> OK �__I6 �#�5�~#Ãq P�#X 3#-X#E� <�#5� ��|�#�\ �L�F c��"P�\ 
o}5I�� �#����R�z ���q 3#_I�[� 
#��L�#�q 
#����R��
 ��#2 3#Ä�e" 4q#�OK Q" V2� #�w!�� U#X"P. �K#_5u" Py}�}E6 �w 4X" �Q� 
c.O�M �#�[I. Q" 	��� � �q"Pz�2�6 
v!#J � +$�#�5�K�LE�

©-X#Eb� 
Î«b�'6 w ©}ªRbÐ ¨K#5Ä"~¡È Q" �#ÈO" �KPÌ µ�E¡� �P«·Ï
 �¡Ç5W� 3#-X#E� #5X"O Îª" OK ©Ì 4X" ��ªL. ���4X" Q#«Ï KO�� �¡ªR}6 3#-X#E� ©. KwOw Q" �-È 	��� w QO"Â¡5I� �#�JPÏ ©-X#E� 
#ÐL«W.�X

�-u o�O#Ã6 � #�w!�� ��" Q" �[I. ��L�#�� |��Ç6 � ��h�6 
�XOP. "O Q#�� KO�� �#��K"K 
K�J O#wY�O �o�O#Ã6��R~ L�F OK R��� �[I�. � �L\ ��"O" ��QO�#[w+$ ���'6 �K#_5u" �#��XOP. ��#2 3#Ä�e" �#��Pq� ��P[� OK�. "O #�_J#\ �-X#E� �. b�.P� 3#-X#E� �"�6�� ��#2 �#��K"K �L\��#�� Q"V2 �L\ L�"�J ��"O" �6$3#�P[�OK�KPw {#-�K P�Q |Ç\
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�� &DVK )ORZ �� &DVK )ORZ GLDJUDP

� �Lt� �#�P> ���
��Lt� �#�P> O"K��� �����

P� OK �Lt� 3�K#-� �O"K���D�P[6 Æ� 
�O"Nz!��#�PX �#����Rz �K#_5u" O#:$ 4-: � ^�I[6 OK Æ�w �"P.�"P. �O�Pa3#Ä�e" 
L��#��� �Lt� �#�P> O"K��� "O �$ �w�P��_6 �#�. ��" �K�\ �5qPz O#w �.4X" �Ç�� ���Rz!�9�
 ��#�Q �O�KÆ� OK �L�XO �#�5q#�OK 
�Lt� �#�P> O"K���Æ� �L�K��4XK�. "O �O"Nz!��#�PX CPe |�}E6�#�[� �L�\ �K"K O"P�u �O�K �#�5�" OK �w 	�Lt� Z�"Rq" Æ�
 �#. ��X�. 4�> �"O"K �#Ç�2 Æ� #. "O 	{#X Æ��O�K P�� ��e �#�5J"KP2 �.#[� O�e�. �L\#. �O�K �e #��5q#�OK 4��w #. ,X#�5� L�"�6�� �#Ç�2 j#p6O" �L�K���w �#�Q O�E� #� �#�Q O#�Ã� P. #��#Ç�2 ��" 	�Lt�Z�#w!
 K�\�� ��"O" ���#2 ��X �. 4�> #. �#Ç�2 Æ� �}�X��.�>�@K�\�� �K"K O"Pu 
L�#\�2�� "O CPe �O�K�#��Q"L�" �#�6
#. �#�Q O�E� ��O �O�K �KPw ^I[� � 4X"O �. 0B Q" �$ 4�> � 4X" �#�Q O�E� #� �#�Q O#�Ã� �tq" cJO#w!�. �dt� ��Ã� �#�I�O#6 �"P. ctq �4X" s-d�� ��X �O�K{�" #. ��K �O�KPJ$ {#9� �"P. ��dt� #. �� 4X" �}¼#q� �L��L�"� �"P. {#9� �"P. �4X" �5W."� 4X" �w!#F �~'W� P. �w ��#zPh� �. �Lt� �#�P> O"K��� �>�@K�\�� �KP.�K�. L��"�J Py�LÇ� VÇÄ 	�#�Q O�E� �. 4-W�
 #�O"K��� �L�P�z�"�
OK ���#X �#����R� � #��L�#q 
K�\�� �hF�� �w�O�e�#�� �L�K�� �#[� "O �Lt� �#�P> O"K���Æ� P�Q |Ç\

�� 3UREDELOLVWLF

¿.#�6 3"P��l6 ��" �L��w�� P��l6 ��~#�5F" 3O�¼�. ��y�#�� P�K#t� {�F OK �~� �L�5W�� 4.#: {#X P� OK ¿u"��>�@4X" ���Ry�#> � �O"KP.�P�. � �O"L�y� �#����R� � {�_E� L�~�6 �"R��

�K�\�� ©5ÄPy P·ÏOK �$ �#�5Ï" OK #ª 3#W«X'6 4J#X ¨OwK �"L5." OK LÏ"�6�� w 4X" �K"KO"PÈ #}-� �#X ��

��4X" �L\½Pq "P>" �O�K�#�#2 O"K�����"OK 	Pp¼ {#X
 #�-� {#X
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#��L�#q � #����R� �#�P> ���6 |F"P� �����
#����R� �#�P> �o�"�"��#�PX �#����R� KO�$P. �"P>" �O�K OK �"��#�PX �#����R� ¿�Q�6 ��O"KP.�P�. �O�K OK �X#X" ���Ry�#> �#����R� KO�$P. ��O"KP.�P�. �#�~#X �e OK �$3"P��l6 ��E� � �O"KP.�P�. � �O"L�y� �#����R� KO�$P. ��p�� 3O�¼ �. #����R� ��5X OK 
4X" �L�#q j��Æ� CPe �"P. YQO" ��" �w��#=�$ Q"
 b#tX" YQO" KO�$P. ��	K�\�� �K"K �#[�

v!��5X" �KO"L��5���" �"L�B �L��$ OK #��#�P> ���.Z�2 |Ç[� �4��w �ÇB�w4}Ä �. b#tX" YQO"s�uK KO�$P.
; �$ OK � �L\ ��"O" P�Q O�5XK OK �w L\#.�� L�p� ��K#p5X"�. P�Ä� YQO" ¿�PX KO�$P. �"P. ��t5W� cJ Y�O�.�4X" b#tX" YQO" ��#W� 6 � Ph�KO�� |�#Ä #� �R> ��~�" YQO". � {#X �. P�Ä |w/ 
{#X �. �K#p5X"�. P�Ä
6  �� � BB� .;/
��w �F"Pe OK 0�2 ��" �4X" �L\ ���.Z�2 {#X �» P�OK ¾��Ã6 �. ;#�5F" #�1�2 Q" ]#J �Ä�� �"P. ���������~�" ���R�� P�z!" �4X" �K#p5�X" KO��� 
�5qP�z 3O��¼ �~#�X �#=��2 |�}E�6 �O�K �#�-� P. �$ �K#_5u" �Ã~#d��K�\����Ry�#> LÃ. {#X |�B �w ��X0�2  4X" �Q"L�" �B �$ �e#tX" YQO" �L\#. {#�O ���}�� ��»»»»»»� /  �» � ;  �» #�. ���"P.#��. �K��. L��"��J �L�#��u#�. L�p�� P��Ä {#�X�K �"O"K |�}E�6 �O�K �#�#2 OK�6  ��� ����
 ��»»»»»» � {#�O ��»»»»» �w K�\�� �=�5� 
�#. O�5XK Q".  ��»»»»»»�»�»

#��L�#q �#�P> �+CPe �#��L�#q KO�$P. ��O"KP.�P�. � 7"LF" �O�K{�e OK �L�#q3"P��l6 ��E� ���Ã6 �

��



�Lt� YKPz {�L> �����
�K�\��|�Ç[6 P�Q |Ç\ �. ����� L�. �. �>�6 #. �Lt�YKPz {�L>^~#J �L�#q #����R� ��5X #��L�#q ��5X {#�XBBBBBBBBB%�& BBBBBBBBBB& BBBBBBBBBB% BBBBBBBBB�� �� �� ���� �� �� ���� �� �� ��» » » »» » » »» » » »

{�L> #. �"P�� ���Rz P� �#�5J"KP2 � #�5q#�OK ���#X �L�-~�L> �K#_5u" 3#Ã~#d� Q" �O#�W. OK L�p� O"R." Æ�

��b2 ^z#bJ ©bÌ KO"K ©5buÏ Îbª" P. 4z�K �P«y~«�_6 OK #�5J"KP2 w #�5Ä#ªOK 3#Ä�5J" �LÇÏ �#ªP> Q" ¨K#Ã5X" ���LÏ�\ ©5ÄPy P·Ï OK "R=� O�´©. #�5J"KP2 w #�5Ä#ªOK �Ì ©Ì 4X" �P:" �#�Ð �"O"K �P«y~«�_6 OK �5J"KP2 w �5Ä#ªOK

�.#�[� ��B 
L�K���4XK �. "O �¼#J �5Ç� #�~�L> ��" OK P�K#t� ¿�> ��4X" r�q P�K#t� �#�q�5J" ���#X��}�w �5W�#�. �-�u 
�Lt�� YKPz {�L> |�Ç[6 �"P. �5-~" �>�@4X" L¼OK Pp¼ �P�. GP� Q" �K#p5X" #. �-X#E�� #��L�#�q KO�$P�. {#X �Q#X�#WÇ� 
�L\�5I�O �#����R� Æ�Çp6 �#����R� ^�_I6 �Q" �Ä" |t5W� 3#-X#E��KKPz VÇÃ�� {�L> ��" OK ��#�� <�#5� � K�\ �#=�" ��� � #����R�
�#�Q |�#Ä �5\"K f�E}� OK �6#-X#E� �#�P5�"O#2 ���

�� ,QWHUHVW DQG 'LVFRXQW UDWH

�|�R�6 � �P�. GP� �����
�� #. )��t5W� o}5I� �#��#�Q OK {�2 k~#-� 
L\ �K"K D�a�6 �XL��� K#_5u" {�¼" Q" ��K |¼" OK �w�O�e�#���#�\QO" �wL�5W� �-�"Pa 3#-X#E� U#X" 
|�R�6 � �P�. �#�JP� �L�5W�� ,�wP6 |.#u Py�LÇ� #. #� � �W�#t� |.#u�"P. ���Ã�+$¿.#�� �ÃX�6 �#�FPe OK #�JP� ��" �L��w�� |t5�� Ph�KO�� {#X L�B #� Æ� �. "Oo}5I� �#�~#X��P�[� ���"OK ��w L\#�. �5X��2 � ��"Q�O 
��#�#� 
�}_q 
��#� Z\ L�"�6�� �}wO�e�. #�" �K�\�� �K"K {#X Æ��L�5W�� Ph�KO��

��



�� ,QWHUHVW UDWH �� 'LVFRXQW UDWH

��P�. GP� �������
{#F Q" � {#F �. �5\Nz Q" #�\QO" {#t5�" �"P. �-�"Pa �$U#X"P. �w4X" �JP� 
8F#-� ��" OK �P�. GP� Q" O�h���K�\�� |¼#F �L��$ �#�Q �.�K�\�� �K#p5X"P�Q �d."O Q" �5J"KP2 P� KO�� OK^I[� � LF"� YQO" |�L-6 ,�Pa �-X#E� �"P. GP� ��" Q"
)  3��� L�Q

� �d."O ��" OK �w!�L��\|t5�� �~�2 P�K#t� L�#. �w �~#X K"LÃ6  Q�P�. GP�  Lj�u�{#X OK �~�2 P�K#t� YQO" 3	#�-�
 nL� {#X OK �~�2 P�K#t� YQO" )Ph� Q" P5�~�¼" O�e�. � K�\�� 4J"KP2 �"� Q" �K#p5X" �"Q" OK �w 4X" �~�2 
�P�. GP� Q" O�h�� nO#Ã5� O�e�.�4X" ��#�PX L~���O"Nz!��#�PX Q" UP5XK |.#u 4[zQ#. �K#_5u"
�}�R�6 GP� �������

#� {#F �. �L��$ �#�Q Q" #�\QO" {#t5�" �"P. �-�"Pa �$U#X"P. �w4X" �JP� 
8F#-� ��" OK |�R�6 GP� Q" O�h���K�\�� |¼#F �5\Nz!�K�\�� �K#p5X" P�Q �d."O Q" �5J"KP2 P� KO�� OK^I[� � LF"� YQO" |�L-6 ,�Pa �-X#E� �"P. GP� ��" Q"
3  BBBBBBB)�� � L�Q

� �d."O ��" OK �w!	#�-�
 nL� {#X OK �~�2 P�K#t� YQO" 3j�u�{#X OK �~�2 P�K#t� YQO" )�L��\|t5�� �~�2 P�K#t� L�#. �w �~#X K"LÃ6  Q|�R�6 GP�  L

��



�K�\�� �5qPz O#w!�. �O"Nz!��#�PX KO�� OK �P�z���_6 �"P. �w 4X" �JP� 
|�R�6 GP� Q" O�h�� nO#Ã5� O�e�.

�«¡Eb6 ©Ì 4X" �Ð#x}. ©ª#�PX �ª#�Ï ©}ªRÐ P."P. ���q� 
��-È �.#È GPÏ ÎªP5�Ì #ª �ªR}6 GPÏ 
�z#� �«¡E6 OK ���KP«x. �"w LÏ"�6�� ¨#x}. ©Ì �JPÏ #. 4X" P."P. GPÏ Îª" �K�\�� �#=Ï" �$ �"P. CP´��-È �.#È GPÏ ÎªP5uB�Ì #ª w �ªR}6 GPÏ ÎªP5�. Lª#\ 
K�\�� ¨K#Ã5X" �"©ª#X �#�5�«È Q" �$OK ©Ì �K#_5È" �«¡E6 OK©Ì Îu�� �#�ªO"Ny!©ª#�PX �#�6 Py!" ©Ì�O�´©. �L\#. ��¡� �K#_5È" ¨#yLªK Q" ©ª#�PX ©5ÄO4XK Q" �#�5�PÄ ©}ªRÐ�P5�"O#2 £ª GPÏÎª" �L\ LÐ"�J ¨K#Ã5X" �¡� K#_5È" ©ª#�PX �#�6 Q" LÏ�\ �#=Ï" 
L}5WÐ P5yOR. #ª w �$ P."P. �ÐKQ#. �"O"K�KKPy t�." �"Ow#[� ©. �RªO©�#ÏP. ¨#x5XK ©¡«Xw©. w ©-X#E� ±�.P� ��}Ä ©. ©>�6 #. ©Ì KO"K3OwP° w 4X" �¡�

��4X" 3�#p5� �"� �#dÄ" �#�JP� #. GP� ��" ���Ã� 	�K#_5u" |�}E6OK

}�R�6 GP� � �P�. GP� �d."O �������

�-X#E�� �"P. L�\#.�� {#F �. �L��$ Q" �#uO" {#t5�" �"P. |�R�6 GP� � �L��$ �. {#F Q" �#uO" {#t5�" �"P. �P�. GP�Q r�q�#�~��Pq OK K�\�� �K#p5X" ���������{��Pq Q" |�R�6 ,�"Pa �-X#E� �"P. � 	��L
Q {��Pq Q" �P�. ,�"Pa�	��L
Q �L\#.�� |�R�6 #� �P�. GP� L � Ph�KO�� {#X
|�R�6 � �P�. GP� O"Lt�^I[� �O"Nz!��#�PX �"P. �K�\�� �5qPz O#Ç. �6#�"Lu" �"P. Æ�P� |�R�6 GP� � �P�. GP��4X" P."P. 3#-X#E� �"P.
�~#9� ��"O" #. �K#X GP� #. GP� ��" 3�#p6 �K�\�� �K#p5X" ,wP� |�R�6 #� �P�. GP� Q" �XL��� K#_5u" 3#-X#E� OK

K�J �#�Q OK ©Ì 	��2 ��" ¨P�.
 ¹�Ï �"P. �ªR}6 #ª ¨L. ,ª"P° 3#-X#E� OK4z#F Îª" OK � ¨K#X �ªR}6 #ª ¨P�. GPÏ ���KKPy��Ï O�·}� �"¨P�. 
¨L[Ï 4J"KP2K�J �#�Q OK ©Ì 	��2 ��" ¨P�.
 ¹PÄ �"P. �ªR}6 #ª ¨P�. ,ª"P° 3#-X#E� OK 4z#F Îª"OK � ,ÌP� �ªR}6 #ª ¨P�. GPÏ�KKPy�� O�·}� ¨P�. 
¨L[Ï 4J"KP2

��4X" �L\ �K"K �#[� Æ� �O#�\4X��2 OK

�� 3HULRG RI $QDO\VLV

�|�}E6 �O�K �����
|J"K �T�� �"�Ã~#d� OK CPe �"P>" Q" |¼#F <�#5� �$ �e �w4X" ��#�Q 3L� |�}E6 �O�K 
�K#_5u" |�}E6 OK�O�K|�#\ � KKPz�� +#I5�" CPe �#�L�#�2 ���.Z�2 4�}.#u � 3#W�X'6 L�p� P�Ä �. �>�6 #. �O�K��" �K�\��

�K�\�� ©5ÄPy P·Ï OK �#X �k ���q� +$ m.#}� ©qX�6 vOR. �#�FP´ OK �O"KP.¨P�. ¨OwK ��

�K�\ �5qPz Ph�OK P�Q 3#hF�� 4X" �Q� 
|�}E6 �O�K{�e OK #����R� ��h�6 OK ��4X" �O"KP.�P�. � 7"LF"��. 
P5[��. L�p�� P��Ä �KO"K 3#W�X'6 L�p� P�Ä #. ���t5W� b#-6O" 3#W�X'6 �O"KP.�P�. � �O"L�y� ���R� ��KO"K Q#�� P5[�. �O"KP.�P�. � �O"L�y� �#����R�

��



�K�\ O�h�� 3#-X#E� OK4W�#.�� 
4X" |�}E6 �O�K Q" P5�w #��$ L�p� P�Ä �w �6#W�X'6 ���Ry�#> ���R� ��p�� ���R� 3O�¼�. 3#-X#E� OK L�#. 
4X" |�}E6 �O�K Q" P5[�. #��$ L�p� P�Ä �w �6#W�X'6 b#tX" YQO" �

�4X" ¨L\ ©`"O" ����� L}. OK �-È ±#ÇX" YQO" ©-X#E� QP´ ��

��K�\ O�h���K�\ �>�6 P�Q KO"�� �. 4X" �Q� |�}E6 �O�K{�e OK #��L�#q ��h�6 OK�LXO�� K�J ��#��LF �. <�OL6 �. �4W�� ��#�z!#� ���Ã�CPe �"P>" Q" V2 #��L�#qZ�"Rq" ��L.#� Z�"Rq" #� �Z�#w #��L�#q 4X" �Ç�� R�� "P>" 3L� {�e OK �

�QOw#[Ì L«z�6 �#Ð©}ªRÐ �9� ��

�KKPz PWw #�L�$OK Q" L�#. 
L�"�L�#�� +#WF �. �CPe �#����R� OK �w �6"O#WJ � #����R� �vP5[� �#�-� {#X �. #����R� � #��L�#q ��}w L�#. Py�LÇ� #. #��$ �W�#t� � #����R� � #��L�#q ��}w �KPw¿�> �"P.�L��\|t5��
��#WÇ� Y�O4X" �Q� 
#��$�L�.4��~�" �o}5I� 	�#����Rz!
 �#�FPe �W�#t� �"P. �4X" �K"KO"Pu #�-� {#X�"�Ä��=�� |�}E�6 Æ� OK #�� 
K��\ �5qPz O#w �. 	O�#[� Æ� o}5I� �#X#�\O#w #�
 o}5I� �"O�#[� nPe Q"�L��\ �#WÇ� b�.P� ���q Q" �K#p5X" #. #�\�O 
#�FPe

�}�R�6 �#�_J#\ �-X#E� Y�O ���
�KO"K K�>� �}�R�6 �#�_J#\ �-X#E� �"P. Y�O �K �}wO�e�.

�� 3UHVHQW :RUWK PHWKRG

�����w YQO" Y�O �����
o}5I�� �#��#�Q OK #��L�#q � #����R� ��u"
 #�\QO" ��}w {#t5�" � vP5[� �#�-� {#X �5qPzPh�OK #. Y�O ��"OK�L��w�� ,�wP6 #� �W�#t� "O #��$ 
#�-� {#X �. 	�Lt�YKPz {�L>OK�$ O"P�Ç6 Q" � 4X" �L�\ �K"K D�a�6 	����� L�. OK
 �-u #�-� {#X Q" LÃ. � |-u �#�~#X OK ��u" {#t5�" Y�OQ" #� #�-� {#X �. �L��$ Q" #�\QO" 4J"��Ç� �O�K{#t5�" �"P. �w4X" �O�Pa �5Ç� ��" Pw!M ctq �K�\���O"KK�J

Q" Lb�OK L ¨P�b. GPÏ #. ¨OwK Q Q" £ªPÐ PJ$ OK �$� P."P. �#�5J"KP2 ©s��=� £ª �3� �#F YQO" ©-X#E� �"P. ���K�\�� ¨K#Ã5X" PªQ ���PÄ
3  $ BBBBBBBB���L� Q��L���L� Q¾¡-� ©Ì!
 4.#: �#�5J"KP2Q#. ©=«5Ï OK 
L�OK L ¨P�. GPÏ #. �"Q ¨OwK PJ$ OK �)� �6$ ¨L\ ©5\#-Ï" YQO" ©-X#E� OK ��K�\�� ¨K#Ã5X" PªQ ���PÄ Q" ¨OwK Q Q"£ªPÐ PJ$ OK 	L\#. $ P."P. �"LÌPÐ
)  $BBBBBBBB���L� Q��L

��KP�z�� O"Pu �K#p5X" KO�� �Py�K �#�~��Pq 
#�-� {#X �. �5\Nz!

��



���#X {K#Ã�Y�O �����
���u" ��#��Q �Q#X�#W�� �. �"Lu" �"�6�� 	�Lt� YKPz {�L> |�Ç[6 ��L.
 �P6�K#X 3#�}�Ä #. Y�O ��" OK

�� &DSLWDO UHFRYHU\ IDFWRU

� ��#W� b#Wu" �. ���#�PX 4q#�Q#. ,�Pa Q" �K#p5X" #. "O �"��#�PX ���R� ��u" �w ,�6P6 ��L. �K��� #�\QO"OK �"L�u" ���" �KP�w �W�#t� ���#X �#��L�#q #. V1X � ¿�> �O"KP.�P�. � �O"L�y� �#����R� #. � |�L-6 ���#X4.#�: )-�Pt6 �O"KP.�P�. �O�K {�e OK CPe �#��L�#q � �O"KP.�P�. � �O"L�y� �#����R� �w 4X" L�p� �6O�¼

�«¡Eb6 ¨OwK �K�.�w#bW� L«È 4X" Îu�� �}qª �4X" 4ªKwLE� �"O"K 	#�FP´
 #Ð©}ªRy ©Wª#Ç� OK YwO Îª" ��"L5." 4X" �Q� 
~«}Ì 4ª#sO "O #�FP´ #ª #Ð©}ªRy �«¡E6 ¨OwK �K�.�w#W� L«È ~«Ð"�I. ©Ì�6O�� OK #�" �K�[Ï 4ª#sOQ" ¨K#Ã5X" #. "O #�Ï$ 	PÃ� �#X
 #}-� �#X ©. ¨L\ �O"Nx\QO" ��È" �#Ç5Ï" Q"V2 �}qª �~«ª#�Ï ��s �¡qÄ YQO"YwO ©.�~«}Ì ©Ï#«z#X �K#q� 
©ª#�PX 4Ä#ªQ#. ,ªP°

��L\#.
����#���� �K#p5X" P�Q �d."O Q" ��#�PX 4q#�Q#. ,�Pa �-X#E� �"P.

&�5�)  BBBBBBBBL���L� Q���L� Q�� � �$ OK �w!|�R�6 #� �P�. GP�  L�O"KP.�P�. �O�K Q��#�PX 4q#�Q#. ,�Pa  &�5�)
�.#�QO" c."�a ���Ã6 ���

�4X" �.#��\QO" c�."��a #. o}5I� �#����Rz �#�L�#�2 � O#:$ Z=�X 
�$ �R�O��#�P. �#�P> OK CPe �.#�QO"���" �L�~�6 �#�FPe OK ���Ã� �K�\�� ���Ã6 ��#�P. �#��T6"P5X" � #�5X#�X 
n"L�" U#X"P. �.#�\QO" c."�a���" <�#5�� �4X" ��� � ��~�" �O"Nz!��#�PX 
�QO" O#:$ 
{#l5\" K#=�" 
�K�Rq" YQO" L�~�6 3OLu P. �Ç5� c."�a�4X" �XOP. |.#u 	 ��� � �K#_5u" �Q"�6 
�K#_5u" 4���" � 3#-: 
�K#_5u" L\O
 �ÃX�6n"L�",~#u OKc."�aKO�� � L�. OK �K#_5u" L\O�#�_J#\ �L�#���� ��"O" ��#�� 3�#`u �"P. ��#�_J#\ 3O�¼�. "O �.#�QO" <�#5�

3#qz#³b� ,z#bÈ OK 	��� w �K#_5bÈ" �Q"�b6 
�K#_5È" 4«}�" w 3#-:
 ©qX�6 Á"LÐ" Pª#X ©. ±�.P� �#�_J#\ ���4ÄPy LÐ"�J O"PÈ �XOP. w 8E. KO�� �Lq. 3#ªP[Ï OK �K#_5È" �.#ªQO"

��KP�z�� O"Pu 8E.

��



#�FPe �.#�QO" �#�_J#\ ��
� �-X#E� |.#u �K#_5u" �ÃX�6 �#�qL�,~#u OK #�FPe �.#�QO" �#�_J#\ 
L\ �O#\" ��� L�. OK �w�O�e�#��O"P�u Z=�X KO�� �$ ��w��}¼" n"L�" �. �>�6 #. "O CPe Æ� �"P>" O#:$ �w �ÃX�6 n"L�" ��P5��� �L�"��"O"Q" �K#p5X" #. �4X" �K#_5u" ��#Ç6"K�J ��K#_5u" �Q"�6 
�K#_5u" 4���" �3#-: 
�K#_5u" L\O �|�#\ 
L�K��

�"�6�� CP´ �#ÐO�·}� ©. ©>�6 #. �K�\�� ��#F �"©Ç³}� w �¡� ^z#J#Ï L«z�6 Zª"RÄ" P:" OK �K#_5È" L\O ���K"K O"PÈ P·ÏL� "O PªQ �#Ð©-}>P5[«. w P5�. Î«�'6 Q" �\#Ï �QOw#[Ì 3"L«z�6 YQO"Zª"RÄ" P:" P. �QOw#[Ì +$ Î«�'6 ÁLÐ Q" �\#Ï �K#_5È" L\O �	�QOw#b[Ì ©qX�b6 CPb´ �"Pb>" 3O�� OK
 L«z�6 ��"�s w #Ð¨K#�Ï Q" $O#Ì ¨K#Ã5X" w É!#J C��" w 4¸#ÃF 
+$©. P=}� w L\#. P5[«. 4«q�> L\O Q" ©Ì L\�2�� ��s ©�#> ��#x}Ð �K#_5È" L\O 4ª#�Ï OK �K�\�� �P«y!¨Q"LÏ"�KKPy ©Ï"PX L�$OKZª"RÄ"ZÐ#Ì w 3#�LJ w �QOw#[Ì 
4q}� ��#�[I. OK L�$OK Zª"RÄ" O#:$ w �SPÏ" L«z�6 ÁLÐ Q" �\#Ï �K#_5È" L\O �	ÁP_� ;w" mÈ"�� OK]�_I.
 ÅP. K�-�Ì Q" �\#Ï �#�6O#WJ3"O#WJ ZÐ#Ì w �K#_5È" �#�5«z#qÄ L�$OKZª"RÄ" O#:$ w �#«¿´ �P5}Ì ÁLÐ Q" �\#Ï �K#_5È" L\O �

�#�_J#�\ ���"O" s�P�e Q" ��K#_5�u" L�\O nL�,~#u OK CPe �.#�QO" � Z=�X �#Ç�" 
�O"Ny5��u �5W�X

4[yPb. ¨OwK ��b´ 
�"©ª#�PbX �#Ð©}ªRbÐ �"ONby �XOPb. ���#\ �¡ªR}6 P«À ²."�° 
�¡ªR}6 ²."�° P. ¨w�s ��YQO" ©. 4-WÏ L�$OKÎ«xÏ#«� 
©ª#�PX LF"w PÐ �"Q" ©. ©Ï�#X L�$OKÎ«xÏ#«� 
©ª#�PX �#��6 PÐ �"Q" ©. L�$OK 
©ª#�PX+#I5Ï" OK 4X" Îu�� w 4W«Ï P-5q� �"L}B 	#�FP´
 #Ð©}ªRy ©Wª#Ç�OK #ÐO#«q� Îª" �KO"K K�>w ��� w ©ª#�PX �P5ÄK�>�� @L\#. ¨L}}Ì!¨"P�y!

�K�\�� ��"Pq 
L��\���qPÃ�ZI. ��"OK #��$ ��P5��� �w ��}�R�6
^~#J {#F YQO" ���

�L�$��4XK�. CPe |�}E6 �O�K�e #����R� �#��� #��L�#q |�R�6 �P-> ¿�> Q"
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�}�DdX��w K#_5u" �pW}q #. �#�R�� )-�Pt6 �w K�. �#�"KK#_5u" � �pX�qZ\�w �P�: �w�5W�R�. K#_5u" ��K �>�� @4J#X4X#�X �.#�QO" � KO�$�#�� �. "O �zL�QDdX 
L�$OK ¿�Q�6 
�Ä#�5>" 4~"LÄ ���B ����#p� 8E. �4qPz �[�O��. CPe �.#�QO" OK �=�5� OK � K��� �e�.P� �#�_J#\ � ���#p� ��" P. ��"P>" O#:$ KO�$P. �. �R}� "O �K#_5u"�ÃX�6 ��X �KKPz ��"O" �D�P[6 #�_J#\ ����#p� ��" P. ��5-� O#:$ L�#. O#B#� �. �K#_5u" 4X#�X Q" �}�#Ä �"��Ä�~� 
L�KPz Q#m$ {�" ��#�> x�> Q" LÃ. �BPz!" �w K�. �5q#� �ÃX�6 �w �#�O�[w �ÃX�6 �"P. �5I�y�"P. �K#_5u"4~�K PÇp6 ��" OK �4q#� +�}d� 4ÃX� s.#X �P�Ã5W� �#�O�[w {�t5X" #. �"P�� ��K ��#�> x�> Q" LÃ. ��Ä�#=�" K�J �. K�J �A�$ �. �Ä#�5>" � �K#_5u" �R�O��#�P. KL� �. #6 
K"K ]#_5J" K�J �. "O �ÃX�6 �P-�O Zt�� L�KPÇ� #p�" "O �ÃX�6 O�6��Zt� �¼�_J ZI. �"O"RzO#w Py�K +�BO#B ��" OK �L�#\�1. |�Ä ��#> 
K�. �L[��"��6 
��>O#�J QO" ,Ww �"��6 
�}�� L��$OK K#��KQ" 
L�$OK ¿�Q�6 
��"R~#l5\" 
L\O 4ÄPX �L��#�� ��#�O#�Ã�{�E6 ��" �2 OK �L��\ �K"K O"Pu �>�6 KO�� L�#. #�FPe �.#�QO" OK �w L�KPz CPd� 3"KO"� #� 4.#uO 
�6"OK#¼�5pz �Ç�#�B�� "O K�J �#> "N~ 
L\#. L�L> �#�Q#�� ��yIX#2 4W�"�6����XL��� K#_5u" �Ä�a�� {�¼" Py�K
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#. �"P�� ���R� � �L�#q |�}E6 Q" �K#p5X" #. �w K"K �#�FPe �K#_5u" �.#�QO"� �. #� � �#�FPe �K#_5u" |�}E6� �. L\4XK�. O�h�� ��" �"P. "O �6OLuP2 +�BO#B 
�=�XK#_5u" � �5W�R�. K#_5u" � �6#�}�Ä �#�[��T2 �#�\�O�4X" �K"K
�XL��� K#_5u" ��~�" �Ä�a�� {�¼" �. �w KO"K K�>� �-5w ��XL��� K#_5u"� �"��Ä 4E6 �Q�P�" �w L�#�� �5pz!#��}�W� K�J �w L�Q#X��CPd� �#XL��� �"P. K#_5u" YQ��$3O�¼�. "O �}�W� ,}m" � L�Q#X��� K�LE� "O K�JO�e�. #� � �¼�J O�e�. 
K�\�� �O#\" #��$ �. �#�FPe �K#_5u" �.#�QO"� OK �w ����#p� �. ,}m" �4X" �Py�K�KQ"KP2�� ��t5W�P�m

�}�R�6P�m �#�_J#\ ���6 ���
P�y�K 3O#-�Ä ��. #�� 
K�\ �#=�" �$ nO#Ã5� �#�Ã� �. �XL��� K#_5u" {��Ã� {"�O s-e 3#Ã~#d� �w�6O�¼ OK�q#a" 3#Ä�e"4X" �Q� 
L\#. �5qPy� 3O�¼CPe �K#_5u" �.#�QO" #� CPe �K#_5u" |�}E6 �. b�.P� 3#Ã~#d�Q" ��#��-�> ���-6 � |�}E6 #� 4�X#WF ���Q$ s�Pe Q" L�"�6��3#Ä�e" ��" �K�\ ��"Pq CPe �"P. �}��Ç6 #�KO�� "O #��$ �5XOK �. 4X" �5W�"�5� �O"Ny\QO" �#h� � #�5��u �w LXO�� Ph� �. �w �Ä#�5>" �#�L�$OK � #����R�� Q" L�6O#-Ä KO"�� ��" �K�\ ���'6 
L�K O"Pu Z=�X #� �>�6�>O#J QO" GP� »L�$OK ¿�Q�6 Q#. »��"R~#l5\" »�"�td�� �ÃX�6 »#�5��u �-W� 3"P��l6 »OK �P�z���_6 �"P. 4X" �Ç�� � K�\������Ã6 ��#��-Ãu"� O�e �. #�O�[w Q" �O#�W. OK �>O#J QO" ��XOGP�OK �L\#�. �L���w!�"P�z ���Rz +#I5�" �}FP� OK Q#�� KO�� 3"R��=6 j�� � "P>" �#�Q#X � �S�~��Ç6 +#I5�" KO��Q#�. �. �w �"���Rz +#I5�" �L\#. Ph�L� b#�5F" ,�"�> 4X" �Q� 
����Q ��" OK |t5W� �#��XOP. �K�-� 3O�¼

�"P. �4X" O�[Ì #ª ©Ç³}� �Ï#WÏ" �wP«Ï 3#Ï#u�" #. ,X#}5� w Lz�� �#¿5\" K#=ª" 
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#����Rz ���-6 �^�I[6 � {�" �#z!�>�6 � �__I6 �#�[I. P�#X #. �y��#�� #. O#w��" �4X#����Rz ���-6 �^�I[6 #�_J#\ ���Ã6 OK �#z ��~�"
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�XOP. KO�� �#����Rz OKo}5I� 3#W�X'6 �O"KP.�P�. � �O"L�y� �#����R� �� �O#�\ {�L>{#�O ���}�� � �#uO"���� � {#X|w ¿�> S#1�2 �#y5W�" �q"PE�" L�. �O#�.$ �Ç-\ ��RI� LX CP\���Rz!��� �� �� ��� ��� ���»� ��� �� ��� ��� ����� ��� �� ���� ��� ����� ��� �� ���� ��� ���»� ��» �� ���� ��� �
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