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�������Ep¼ �������"��Ä� ��Lt�� 4XO#w K#=�" �y��yB ��� 4XO#w o�PÃ6 ���� 4XO#w OK ����QP�Q +$ ���� �X#�\4I�O���Q ���� 4XO#w YP5Wz �"P. �Q� |�"�Ä ���� �5J#�\���Q 4�Ãa� ������ "�� � +$ ������ #��y5W> P. ������ Æ�$x�X �zKQ"�� ������� �Ç��#Ç� �zKQ"�� ������� �Ç�S�~��. �zKQ"�� ������� 4XO#w �#�5I�P��. ���� ÆB�w �#�5I�P��. ����� 	�O#w!
 ��2� ������� 4XO#w!#�z! ������� U#�t� cX�5� �#�5I�P��. ����� �$ �. �5W."� �#�K��� �Zw�Pq �#��PpF ������� {"�" ������� �5XO#w �P=�2 ������� �L�#� �#>�. 4XO#w! ������� U#�t� ÈOR. �#�5I�P��. ����� �T~�2 ����� �Ç�$�#�O#m ����� #�O#m YP5Wz! ������� #��5[�� O#m ������� #�O#m �X �����
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���w!#6 ��P�K �#���#�Q Q"�O#w!�L�w � �\#t� 
#��5\�� x�X �4X" �L\4q#� #�O#m OK R�� �P[. �L�6 ��5WI� �#��#y�#> Q" �Ç� � �K�.�"P�" �#�#5X�O Q" �JP. OK 
�Ã�-e �#�O#m Q" �#�~" #. �L�O"K �#W�" ��P�K O#zK#� Q" 4�#ÇF �#�> �#�O#m �O"��K�w �}��63#�F {#� P�Q OK �4X" n�PÃ�3#�F {#� �. �w �L\ �5J#X �~#J �#�#`q �#�#2O#B �O"L�y� �e�E� OK7"L�F" ����Q {K OK �E}X" 4\#-�" �"P. ��#h� �#��P�� "P�$ �.#[� �w L�"�KPw�� PpF 
�K�. n�PÃ� �m"Q �#� �.P:" OK �w �5XO#w �#��X "P�Q 
K�\�� �L�K �#�> PX"PX 
P�z!"Pq 3O�¼ �. 4XO#w � #�O#m #. P[. ��#�\$ �L��w��"O �#W�" �w 4X" �R�y�"P. �>�6 O#5I�O ��P6�}¼" 
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L�"�5qPz O"Pu P�N2{�E�" �#�y�X P�#X �Æ�$x�X ��OKKR�#.Q ����Q ��" OK O� LX R�� �"P�" OK � KO"K �K#�Q �#�~#9� �w �KO�$ K�>� �. "O �P�N2#� �"P-> 3O#WJ KO"���>�6 KO�� +$ O"Pq � �O"L�#2 Ph��dt� �K P� Q" #��Q#X ���z ��" �F"Pe �"P. 3#Ã~#d� �O ��" Q" �4X" �L\ ����4X" �5qPz O"Pu �5XO#w |�#W� �#X#�\O#w!
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OK "O �~�E��" �#��Pp�F �#��O#=��#� �K#�Q LF #6 �Ç�P5Ç~" ]�_I� 4��#t� Y�O �. �Ç�R�q��S 3#Ã~#d��Ä��=� �. Q#�� 4XO#w 4J#�\ �w KPw L�w!#6 L�#. �#�#2 OK �4X" �5J#X �\�O #Ç�P�$ �"L�O�}q �#�Ç�$ x�X�#��O#p�F �P�zO#�w ��. #�. ��w KO"K O#�$ � �S�~�OL�� 
�X#�\"�� 
����Ä �X#�\���Q 3#Ã~#d� Q" �"�KP5Wz!"O �5XO#�w ���2 �K#�Q K�LF #6 4X" �Ç�� 	�O#y��#B
 ��#��2�#B �#�O"K��� � Æ�R�q��S 3#Ã~#d� 
�q#[5w!"�KPw^I[� Ph�KO�� �Q#X 4J#X Q" Z�2

�



4XO#w K#=�" �y��yB ��
4XO#w o�PÃ6 ���
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�"�O#F �F"�� �PpW�6" c�"P\ P�:'6 4E6 (LÃ. � L��\���y5qO"� � �zL�\#2�� Q" O#BK "L5."
4�R6O"�w!� ����Q Dd�X ��. Æ�KR� #� DdX OK #�y�X �L\|F �=�5� OK 4XO#w �q"Pz�2�6 �KP�z�� �#=�" #��$ OK {�E�"n#Ç\ 
�L�.��� C�dX 
#�wP6 � QOK �5q#� {�E�" �#��O"��K �"O Q" ���QP�Q �. �Ã�-e �[Ç�Q �Ç-\ �L\ nPE��#���#JK�O � #���"P.$ �K�-� 
�O ��" Q" �L�K�� GO 
#�4���~�K �^~#J �w!"P5� �#�Ç�$ OK �T�� �. 
#�}Wz � #�y�X�#��L�L�2 �L�w��� ^I�[� "O �5XO#�w �#����QPX �zT�� ��>�6 |.#u O�e�. 
����Q�O �[Ç�Q �Ç-\ Æ� ��5XO#�w �#�5I�P��. �Ä��=� � ����Q �K"K 4-W� �qK#_6 �#�L��$Pq �. �"�6��� "O #��$ �XL�� j��6 � �5XO#w!�K�\��� K#=��" ��Ç�$ �#�y��X �Ç�R�q �#��zT�� OK j��6 � �#�#�z Z��O 
"�� � +$ ��. Z�w P:" OK )6L�Ä�K�O�� O#w!�. �5XO#w �#��L�L2 �ÃX�6 �"P. �w4X" ����ÄC�d¼" Æ� ���L\ �5XO#w!�
4XO#w OK ����QP�Q +$ ���

�K�\�� 4q#� Æ�$ x�X � x�X �X#� L��#� �.�XO �#�y�X � �5qP.$ 3#.�XO OK ����QP�Q �#�.$ ÈOR. �Q#I�O�e �. �O��" Q" �4X" 4XO#w YP5Wz � �ÃX�6 ��K#��. |�"�Ä Q" �Ç� K#�Q � �w �#qOS OK ����QP�Q �#�.$ 4wPF�4X" 4XO#w �Ã~#d� OK �"��#2 KO"�� Q" �Ç� �$ �~�E�" P:" �T�� �. � ����QP�Q +$4wPF �}w!
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�#��. L�"�KPw {#l\" "O Nq#�� "��#. �"P�� �w #�.$ ��"�L�w�� M�p� ���#2 �. 
L�"���"��"K ��.� |I}I6 �"O"K �w �te#����X�� K"Q$+$ �#� �. � K�\��x�X � v!#J �K�6 j#-\" ,>�� P6s��Ä �F"�� �. +$ M�p� �4X" ��X�� �}t: +$Q" ����QP�Q +$ �K�\�� �5pz ��.#5W�" DdX �$ �. �w L�P�z�� O"Pu �Q"P6 OK K"Q$�#�.$ 
�Ã�-e |�W�#52 P.#�. �4X"�K�6 ;Pq � |}J Q" +$4wPF �L�w�� ��Nl6 "O �$ � �5qO P5�w |�W�#52 �"O"K �F"�� ��X �. P5[�. |�W�#52 #. se#���5X#w 4wPF +#5\ �"R�� Q" 
v!#Çd¼" ��P�� P�:#6 � 4wPF P:" OK � 4X" �P.�O P�W� P��l6 �W��#Ç� #. v!#J
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Z�"O$��B �}�"�Ä ¿.#6 �w KO"K �¼#J �zL�A�2 +$4wPF �L�$�� K�>� �. ��O#[q 4q"� Py�K 3O#-Ä�. �K�\���4X" Py�LÇ� #. ;Pq � |}J �y5X��2 ��E� �
�L�w�� 4wPF #�Pz!��Nl6 � #�.#�"O |J"K Q" ��#u 3O�¼�. �}t: �td�� OK �"O#. +$ � #�.$ �"�O 
�5XO#w se#�� OK� x�X {�E�" �w��#> ��Ã� �L��\�� |�Ç[6 #�O#m �$ P�Q �w 4X" �Q"P6 ��#. OK ���Ã� �}t: �#�.$ �K�LE��-�#> 
�F"�� ��" OK +$4wPF �4X" �L�XO {K#Ã6 4~#F �. �.PwL�Ww!"�K �"O"K K"Q$+$ ��Q �PpW�6" O#[qO#�W. ��QÆ� K"Q$ � �}t: +$ ��. �~#t5�" �td�� �KP�z�� 3O�¼ K#�Q �zKO�J 
P6��2 �#�.#�"O OK P5[�. � 4X",>��� �"�O�K #6 � �}_q K"Q$ +$ c�"P\ 
��F#� ��" OK �L�$�� +#WF�. �5XO#w {�E�" 4�> Q" {#Ãq � P:��OK �L\ O�_E� Q"P6 L�B #� Æ� OK �5X��2 P�m 
|t5W� 3O�¼�. (P9w!" �5XO#w +$ �K�\�� ÈOR. �#��PpF K#=�"�#�~#�#w �#�P> �.#[� 
Y�[l� j�� Q" +$ �#�P> ��SO �KO"K K�>� Æ�$ x�X �L�.��� C�dX OK #�wP6 � QOK�K�\�� P�#i ��[B 3O�¼�. �5XO#w ����QP�Q +$ 
4X" �5W. �#��~�~ � Q#.�O
��Q OK�qK#_6 3O�¼�. � L�.#��� YP5Wz �5XO#w �.#5W�" DdX P�Q �w L�"�Ã�-e Pi#�� ��P6R�y�"+#=Ä" #�O#m3�#p5� #� �#WÇ� �5IX #. +$ �K �L\ b�}I� � �L�O�J�#�.$ ��=� |¼#F �L�L2 ��" �L��$��� K�>��. �}t: +$b�}I� "N~ 
	� |Ç\
 4W�� �dJ 3O�¼�. �.PwL�Ww!"�K �-W�O#[q �4�W}w {�E�" ��. �d."O �w #=�$ Q" �4X"j�� Q" �zKO�J � L�XO�� j#-\" P�Q 4~#F �. L�\#. 4�W}w Q" j#-\" +$ �K �w��#�Q �5F 
K"Q$ � �}t: +$ �L\�#�P> �. vP6 � QOKÆ� |J"K Q" +$ �w4X" �$ L��#� 
L\#. �"�dt� 3O�¼ �. b�5J" Pz!" �L�K�� ��O ��"�R��$

�� %OLQG 3RFNHW � � )RUG

K�>���. ��O�w �#�5w!#2� C�d¼" OK � L.#��� Z�#w �zKO�J � �L\ �L�w O#BK � LXP. ÈOR. �~�~ Æ� OK +$�LXO�� �� P5� #��K #6 4X" �Ç�� +$ Q" P2 �#��O#�w OK �L�L2 ��" 	���»
 �KO�q�#�Z��T2 ��#2P. �L��$��

�



	���� O��
��}.K ��> �Q" �5qPzP.
 3�#p5� �5IX #. b�}I� �#�.$ P:" �� |Ç\
� #��PpF �XL�� K#Ã." YP5Wz � �5XO#w L��$Pq L�L[6,>�� L\ �O#\" �$ �. �#. OK �A�$ P. ��Rq" ���z!#��z|�"�Ä��a �L�"�L\�5XO#wZ�#XPq O#BK �.��> QP-~" �#���w!�5\O � �"P5J#. 
UO#q �#��#5X" �"P�" OK �K�\�� #�O#m� �KPw P:" �"��F#� 3O�¼ �. |�"�Ä �JP. �~� K�\�� �L�K #��$ ��#�6 OK �W�� � vP5[� �#�P5�"O#2 �JP. �Ç�$�L\ K#� �$ Q" #���"O ��" OK ����� �"��Ä �. �w O� LX �#y5J#X OK �}�> Q" �L�"�K"K Z�"Rq" "O �L\ �5XO#w ���"K�L�"�KPw �Q#. "OZt� ��P5[�. #��}Wz � #��QOK 
4X"

�� *HRPRUSKRORJ\ �� &RROLQJ FRUURVLRQ

��X#�\4I�O���Q ���

�� 7KHUPDO FRUURVLRQ

�4X" �KP�w^I�[� "O ���#�P�z �zKO��J � 
��L\ KPX �zKO�J ��Ã� Py�K �zKO�J j�� �K 	���»
 �}z�.P� �L�K�� GO #�K � �}_q � ��"Q�O3"P��l6 P:"P. 
K"Q$+$��Q ���#. P5� �� #6 �» �#qOS OK 
�L\KPX �zKO�J��"Pq 
4X" �Q� x�X �K�6 {�E�" |�Ä �"P. �w �.PwL�Ww!"�K �"R�� 
K�\ ���#X ��y�#�� Q" P5�w #�K �w �#�QKO"K �P5�w 4���" �L\ KPX P:" OK �zKO�J�w L�K�� �#[� �"�R��$ �zKO�J #. �zKO�Jj�� ��" �W�#t� �K�\���#��K Z�#�w P�:" OK �6O"PF �zKO�J �KO"K �y5W. �}t: +$ 	�td��
 ��Q ���#. P5� L�B �. #��6 �$ P�:'6 "P�QZ�#w 
L��\ P�#i ���Q DdX OK �Pz+$�#���[B +$�w�$¾E� �. �L�K�� GOO#[q 4E6 �Pz +$�#���[B�w L�w�� �O#\" �#5XO#=� 4W2"K�. P�\ �#�O#m �. �}z�. �K�\�� �L�L\ {�E�" � �zKO�J,>�� O#[q � #�K

�



�� 'DUF\ � � +\GUDXOLF KHDG

�#���� OK +$ �#�P> 4ÄPX 	����
 ��XO"K �d."O s.#d� �4X" �K�. ��#�Pz �zKO�J 
#��$ |�Ç[6 �L�Ä|�#Ä

�� 0HVR� OHYHO �� ODPLQDU

� ��d�J �#��#�P�> �"P�. �"�d�."O ����B �KO"K �dJ �"�d."O ��Ç�~�OL�� O#[q #. 
�L\ j#-\" |�#w �"�X#�

�� WXUEXODQW �� +HDG

���p� 
�$ P. ��Rq" �KO"L� KP.O#w �5XO#w �#�.$ L��#� ��5p\$ � �dJ#� �#��#�P> �"P. �~� �L\ �5qP�N2 �cX�5�"P�Q �4W�� O#zQ#X4XO#w �5W�X �"P. �L\ �"��Ä ��Q�O P2 c�E� Æ� �"P. �w 	�.#5W�" DdX
 ����QP�Q +$ Q"P6� {�E�" 4�}.#u �Æ�$�#��_~#J#� 
#���� ,�\ 
#��zL�O#. �"R�� �. b�.P� x�X �K�6 OK �5XO#w +$�#��zT���5XO#�w �td��� �.#5�W�" Dd�X OK ����QP�Q +$ Q"P6 �4X" P�y.$ �a�F �#��y5W>P. ���A�� � #��$ Y�"P6�Ç�S�~�OL�� |�#W� #. )��R~ R�� �"�I.$ ���p� �K�\��^I[� ����QP�Q �[Ç�Q P9w!"LF #. �td�� Æ� �}�X��.�K�6 OK �5X��2 ���. �#�~#�#w �Ç-\ �. b�.P� 
	�LF #6
 j#-\" �#�Ç�$ OK ��"K �#��#�P> �4W�� Q#XO#w4XO#w!�O#[q �"O"K � L��K��� �#[� K�J Q" +$ P."P. OK ��"L�B 4��#t� �Ç�~�OL�� 4�> Q" #��$ P9w!" �w 4X" Æ�$P�h� �$ ��L.$O"Lt� ��K �[�O #. �5W. �#��~�~ � Q#.�O�#�~#�#w OK 
+$ �#�P> 4ÄPX �L�5W� ��wÆ�6#5X"�OL��OK P5�� � #�6 � Æ�~�OL�� ,�\ �"O"K � DdW� )5-W� 4XO#w ����QP�Q +$ DdX 
�=�5� OK �L�w�� P��l6 O#[q

�� :KLWH �� 5HHI

�	���� 
�4�"�
 4X" P5��}�w!
4XO#w YP5Wz �"P. �Q� |�"�Ä ���

4X" b�.P� #��y5W>P. � "�� � +$ 
�5J#�\���Q 4�Ãa� �. �>�6 #. �"�T�� c�"P\ �. 4XO#w P6|�#w YP5Wz!�4qPz L�"�J O"Pu �XOP. KO�� �p�w 3O�¼ �. �$ �#�L��Q#X �w!
�5J#�\���Q 4�Ãa� �����

|.#�u � ���� ��I�a )5-W� x�X �K�6 �w �te#�� OK �4X" 4XO#w YP5Wz OK P:�� L��Q#X ��P6�L�Ä �S�~�5�~LF ��" OK {�E�" |.#u �#�y�X �#�6 �5-~" �L.#��� YP5Wz 4XO#w 
L\#. �$ �. Æ�KR� #� ���Q DdX OK 
{�E�"�L�w�� 4~#JK ����Q ��" OK �Py�K |�"�Ä � L��\����5XO#w!
�"�O ¿�PX �[Ç�Q �+N> �#Ç�" � L�O"K�K#�Q 	�"��"K��.
 ��~�" |I}I6 
���#>P� �#�Ç�$ ���P-�Q�O �#�Ç�$�#�4���~�K Py�K ��X Q" �L�O"K ��w �#ÇE5X" #�y�X ��" ���Ä �. 
L�Q#X�� ��"Pq Æ�$ x�X �K�6 OK "O #�.$�y5W. �L�.��� �zT�� � #�wP6 � #�QOK �w!"P6 
|I}I6 �. #�y�X ��"�"P6 �L�O"K �w ��"�"P6 � �#. 4��#t� �"�K�6

�



OK +$ �zL�O�J P:" �L��$�� +#WF�. 4XO#w YP5Wz �"P. ��K#��. �#�L��Q#X �}�> Q" 3#_I[� ��" �w KO"K�#���� �L�.��� K"L5�" OK �tq" P.#Ã� 
K�\�� ��#u 4�> OK+$4wPF � {�E�" ,>�� 
#�wP6 � QOK �Ç-\ |J"K
�Ç�$ �#�y�X OK �L�",X#�� O#�W. �L\�5XO#w �"P. 
L�O"K ��#��zT�� ���B �w ��#�Ç�$ �L�$�� K�>��. �tq"� �QOK�w!"P6 � ��"�"Pq �"R�� 
V�}�X �UO �T�� �. 
#��_~#J#� 
{�E�" |.#uP�m K"�� �zT�� � j����A�� �}�"�Äse#�� �L�"P:�� �5XO#w 
#�K��� YP5Wz � {�E�" L��$Pq L�L[6 OK �P:�� O�e�. #���� 4�#Ia �,�\ 
#�q#Ç\�#��K�6 OK �L�.��� C�dX �L�"�5X��2 ���. �#�wP6 � QOK #. �"P�� ��Ia �L�.��� #. Æ�$ �"O"K )6L�Ä �5XO#w!�5XO#w P.#Ã� 
{�" P5��}�w ��� �"Q" OK �O ��" Q" �	���» �}z�.
L�w�� |�Ä4XO#w YP5Wz OK #��}Wz L��#���4X" �5qPz |Ç\ �L�.��� K"L5�" OK
"�� � +$ �����

�� 6ZHHWLQJ �� 5HVLGXDO .DUVW

L���$P�q �w 4X" �ÄL� 	����
 �x��5��X �KO"K �L�Ä�. �5XO#w �#��X YP5Wz OK "O P:" ��P6�L�Ä "�� � +$�+$ ��#2 P. �5XO#w �P5Wz ��y~" ��y�X �#��K�6 �L\ |F 
�O ��" Q" �4X" ��"�� �+$c�"P\ �. �5W."� {�E�"
4X" ��"�5X" +�eP� �"�� �+$�td�� OK #��6 ��L�#�#>�. 4XO#w �#��X 
������"P. �K�\�� �K"K^�I[6 "��

�� 'ROLQH �� 6PLWK DQG $WNLQVRQ

�}�}E6 �#��XOP. �4X" {L5Ã� �"�� � +$ #. �F"�� �T�� 
�$ �. �5W."� �#�K��� Py�K � �#���~�K �w�~#F OK4X" �5qPz �#=�" o}5I� �#���. OK � +$ �5IX �>OK �O#.OK 	����
 ���X ��Ç6$ � 4��X" cX�6 �w �O#�$c�"P\ �w��#�Q3L� �KO"L� K�>� {�}E� OK �.Pw L�Ww!" �K 4h}m �#�� �[F#q �"L�B n�5J" �w L�K�� �#[�4XO#�w �#��X ���yB �w L�K�� �#[� �.�J�. 
4X" �KPw�� {P5�w "O {�E�" L��$Pq � �K�. �w!#F ��"�� � +$�Py�K �#�O�5w!#q 
�O��" Q" �4X" vL�" O#�W. P6���#2 �#�O"L� OK �4X" ��"�5X" �F"�� �. K�LE� �L�#� �#>�.�. Q#�� ��X ��Ç6$ � 4��X" 3"Ph� �5-~" �L�O"Nz�� P:" 4XO#w �#�5I�P��. �ÃX�6 K�LF � LF P. 
"��� +$ R>�KO"K �P5[�. ��y5pz � 8E.
�"P. �K�\��� �L�K �¼" �Ç��" #� � L.#����YP5Wz �5XO#w �#��X 
�zL�O#. ��L. #� � R�B#� �zL�O#. #. �F"�� OK
j����" Q" O#m ��P5q�PÃ� �K�\�� O#m K#=�" � #�y�X {�E�" ,>�� 
Æ[J �F"�� OK ����QP�Q +$4wPF �����

�� &DUODVEDG

���" �#�O#�m Q" �JP. 
	����
 �O�.�P6 Ph�P.#�. 
4X" #Ç�P�$ +��> OK �Ç�RÇ���� 4~#�" OK �K#-W~O#w O#m�=�5� OK � L�w�� L\O �#�z �4X" ���#2 #�K �w �-du �F"�� OK L�"�5qPz |Ç\ L�L\�#��zL�O#. �#��O�K OK �F"��
3L��#6�w +�M 
�5W. H� �F"�� ��" OK �L�O"L� K�>� �5XO#w �#�K��� �K�\�� K"Q$ �K"Q4W�Q �.PwL�Ww!"�K�.PwL�Ww!"�K �L\ |F Q" +$Z=�X �=�5� OK �K�\��� ,>�� "O ��P�Q �#���� �. +$ M�p� �#Ç�" �"P. nP.

�



�5W. H�
 �zKQPW� � #�.$�"�O P:" P. #��OK ¿�PX YP5Wz #. 4XO#w �K#Ä 4�~#Ãq ��"P.#�. 
4X" PpW�6" OK K�>���	���� �}z�.
4X" 	���Q

�#. �#�K 
#X$|�X �O"�K" �#��"O#. �F"�� ��" OK �L�K����O4ÄPX�. ��"�5X" +�eP� �F"�� OKÆ�$ {�E�""O {�E��" ���"K �w 4X" �}�"�Ä �}�> Q" ����QP�Q +$YKPz � v!#J �K�6 s��Ä �zKQ"�� 
�"�"Pq ��#�z Z��O�L��K�� Z�"Rq" j#-\" �td�� OK �T���.
����QP�Q +$4wPF �zT�� �v!#J GP��� |�#Ç6 
#��P5w!#. 4�~#Ãq 
�#�#�z L\O �L��w{P5�w "�� �+$ �Ç��" �¼�J�4X" �5XO#w �#�5I�P��. ��#Ç� ��y~" �=�5� OK � {�E�" |�Ä ��"O#w!

�� 5HOLHI �� 5HVW � OHYHO

�#��y5W>P. �����
�#�K���� YP5Wz ��#�� �L�w �L��w{P5�w
�L[� 4IX �#�y�X OK K"Q$ +$ ��#. OK {�E�" |.#u �#�y�X j#p6O"OK 
K�\���^I�[� K"Q$ +$ ���}�2 Q"P�6 #�. ��#�u � �tq" 4�> OK �5XO#w �#��#zONz �#qOS �4X" �5XO#w!

�� &RQILQHG � � $WWDFN

�"Q"P�q {P5��w OK �$ Q"P�6 �w 4X" �"��F#� �L�L2 Æ� K"Q$ �.#5W�" DdX Q"P6 
�L�#� "L> � �K�LE� �#��"�I.$P��Q OK ¿�u"� P�N2{�E��" �#�y��X ��. �L��XO �5�qO �P�q �#��#�P�> #�� � ����"P��2 ����"K �Ed�X �#��#�P>�4X#��y5W> P.
Æ�$ x�X �zKQ"�� �����

{�E�" L��"Pq �K�\��� �L�K Py�K �#�y�X P9w!" OK �w4X" �Ç�$�#�y�X ^I[� �zT��Æ� Æ�$x�X {�E�"�K�\��� 4XO#�w |��Ç[6 �. P=�� � KO"K P:" R�� P6���#2 �#qOS OK 
4X" P:�� ���Q DdX OK �w �Q"L�" �#�� �.

� � $JJUHVVLRQ �� &RUURVLRQ

4���" �Ç��" #. �Ç��#Ç� �zKQ"�� 
Py�K ��X Q" �K�\�� {P5�w "�� � +$ j�� #. {�}E� ���"L�q$ �� �L��YO���KO"K P:" �5XO#w �#�4I�P��. {�E6 OK 
KO"K �_I[� O#�W. �~� P5�w!
��#���\ �zKQ"�� �������

�"O#. +$ P:" OK �6#�.Pw �#�y�X �4X" �Ç�$�#�y�X �"P. ��#���\ �zKQ"���K#��. � �"�6P2 L��"Pq Q" ��zKO�J

�



�L�\K"Q$,>��� #��w!#�J OK �~$ K"��� �L�\ �L��Ww!" 
L��\��� �dX�5�� �zKO��J O#�BK �L\ �L�X" nP. ��. 
��#�z Z\�2 #. �F"�� �v!#J OK�}t: +$�}�X��. �L\ K"Q$�K"Q4W�Q �.PwL�Ww!"�K �K�\���.PwL�Ww!"�K�"P. �$ �"�6 �L\ P5[�. ,>�� �w L.#��� Z�"Rq" {�}E� OK �$ O"Lt� P. 
4wPF ��" {�e OK � L�$��OK4wPFZ�"Rq" ,>�� Æ�$ x�X �K�6 Q" O�-Ä �#y�� �. ����QP�Q �#�.$ �#�P> 
�$ P. ��Rq" �K�\�� Æ�$x�X {�E�"L�~�6 �.PwL�Ww!"�K �"R�� 
K�O�� O#h5�" �w ���y�#�� �K�\�� ���Q ��OÆ�$ �#�y�X �. 4-W� #��$ {�E�" P5[�.
#�.$�"�O ��#���\ �zT�� �4X" �F"�� P�#X Q" Z�. ��"�5X" � +�eP� �F"�� OK #�y�X {�E�" � �~$K"�� Q" �L\P��l6 
��[B 3O�¼ �. ���Q DdX OK �$ �L\P�#i �O#.�K �����QP�Q +$ Q"P6 �. �L�XO #6 v!#J �K�6 Q" ONz��F{�}E� �#�K � ��R> O#[q cX�6 �w KO"K �y5W. �$ RwP�6 �"R�� �. �.PwL�Ww!"�K {�E�" 3OLu �	� |Ç\
 L�w��� �PpW�6" O#[q Q" Z�. 
��#�z Z\�2 �"O"K �F"�� v!#J P�Q OK �.PwL�Ww!"�K ��R> O#[q �K�\�� �P�z!�Q"L�"�4X" ��#�z Z\�2 ��L. �#�w!#J Q" Z�. ���A��
� 4��X" Ph� �. �K�\�� K"Q$ �P5[�. �.PwL�Ww!"�K 
P5W. x�X #. K�J �P-�� OK 	U����
 #�w!#J#�z ��#-6 Q"

�� 6PLWK 	 $WNLQVRQ �� 1HZVRQ

OK L¼OK ��� �. K"Py�5�#X �>OK Pp¼ �#�K OK L¼OK »�»� Q" �.PwL�Ww!"�K �"R�� �w��#�Q 	����
 ���W��Ç6"�L.#��� Z�"Rq" L¼OK ��� #6 
PpW�6" Æ� O#[q OK Æ�$ �P�N2{�E�" 
L.#� Z�"Rq" K"Py�5�#X �>OK �» �#�K�#[� 	����
 ��#X��� 3#t�tE6 �L��w�� K"Q$�P5[�. �.Pw L�Ww!" �K 
x�X �K�6 {�E�" �"P. 
O"KÆ�$ �#�w!#J

�� 0HQGLS +LOOV

�#�q#Ç\ � QOK Q" ��#u �#5X"O OK �w�M�p� �#�.$ �5IX �#5W}y�" �P5J#. +��> OK �|��0�K�� ��F#� OK �w K"KP��Q OK �zL�O��J L��$Pq 
�O��" Q" �4X" �#. ��#�95X" O�e�. 
L�ONz�� �Ç�$ �#�w!#J Q" � �"�K�6 Æ�$ x�X�Ç�S�~���. �L�\K"Q$ ��w KO"K �$ P�. 4~�K 3#Ã~#d�� �"�O#�2 �KO"K �P6�KP5Wz ���"K 
�L�X" +�eP� �#�w!#J�	������W��Ç6" � 4��X"
 4X" �Pw "�� OK �$ O"Lt� Q" Z�. O#. �»» #6 �» �.PwL�Ww!"�K

�





�� 7HUUD URVVD � � 1HZVRQ ������

|��Ç[6 ��. P=�� 
L�O"K {�E�" |.#uP�m �^~#J#� K"�� �w �Ç�$ �#�y�X {�E�" �K�\�� �#�XO�JPX |�Ç[6P2 "O #�y�X ÈOR. �~�E�" �#��PpF ���Ã�x�OR�Pu �#��5[�� ��" �L��\�� �UO�JPX� �#� �. x�OR�Pu �#�XOOK � ��"�5X" �F"�� OK �UO�JPX �KQ#X�� L�w "O ����QP�Q �O#=� OK #�.$4wPF �P:�� O#�W. O�e �. �w L��w���L�O"K �P�y�[B YP5Wz 
K�\�� {�E�" O#BK �"�KP5Wz 3O�¼ �. �Ç�$x�X �K�6 �w��#>
�Ç��#Ç� �zKQ"�� �����

P:" OK 
Æ[J���� �F"�� OK �Ç�$ �#�����JO �KO"K �P5�w 4���" �Ç��#Ç� �zKQ"�� 
�5XO#w �#��X |�#Ç6 OK�#�5XO#w �#�K��� Q" �"�O#2 �L��\�� ��z �}.$ � G"O�XG"O�XC�d¼" �. � �L\�zKO�JO#BK L�L\�#��zL�O#.��#X��� 3#Ã~#d� �4X" �K"K GO #�.$�"�O P:" OK #��$Z�#XPq �w4X#ÄL� ��" P. {"K ��"�5X" �F"�� OK �L�#� #>�.�}�¼" 4}�Ä �L��O�P�q � �5p�\$ �#��#�P�> �w 4X" �$ L��� �" ��#y[�#�Q$ �#�O#w � 0�L�� �#��16 ��F#� OK

� � 6DOWDWLRQ �� %LRJHQLF

�#���O"���#� ���"P�2 ����QP�Q �#��#�P> OK �X#� s}Ã� 3"OM � �X#� �#���"K ��5W> P:" OK Z�#X �L�"Z�#XOK �.PwL��Ww!"�K "P�Q L�O"K �P5�w ��#���\ �zL�O�J �5p\$ �#��#�P> 
�$ P. ��Rq" �L�K�� ��O �#�P> P5W.�KO"K O"Pq �. |�#�6 #�.$ �y5p\$
�Ç�S�~��. �zKQ"�� �����

�RJ �x�W}z �5W�R�� �zL�Q�KP�z�� �#=�" L��5W�Q �.PwL�Ww!"�K �L\K"Q$ P:" OK �X#X" O�e�. {�E�" L��"Pq�#z #�y�X ��O ��L��5W�Q �.PwL�Ww!"�K �~�E�" KPwO#w �K�\��x�X DdX �L\ +�eP� ,>�� #�y�X ��OC�dX�"O"K �w #�Ç�$ x�X OK �L\ �KO�J �#�Ç�#B � #�q#Ç\ � QOK 
���Ä�. �K�\�� #��$ �L\O"K�PpF ,>��

�� %U\RLGV �� 3K\WRNDUVW

���� � L\O �4X" �#��RJ ��Pz �#�#�z �#y[��O P�Q OK 4J"��Ç� � L�L\ �zKO�J |�~K �. 
L�\#. ��2 � n#¼L�w�� P6Q#XO#w "O ��#���\ {#Ãq �#�~�F 
��"�5X" �Pz �F"�� OKÆ�$x�X ��O �L�Q3"K�>�� P�#X � #�Ç-}>�K�\�� �$ �L\ O"K��"L�K � �O"���#� Q�P. �. P=�� � 
�L\ ��#u � �tq" 3#�> OK x�X 4��#t� Z�#w ,>�� �

�� +\GURSK\WHV � � 0DUVK

,>�� ��#�z K"�� K#Wq � �zL�X�2 � ��.$�#�#�z ��"�"Pq #. +$P2 �F"�� �L�"�K#�� �#� �4XO#w!#�z "O �K������B�#��."KP�� ��F"��� P��Q OK ��#����\ �L���"Rq Z�#XPq 
�O��" Q" �K�\�� +$ OK �.PwL�Ww!"�K �L\K"Q$ ��"L6�L�K�� ��O ��O"Q�6�.

��



4XO#w �#�5I�P��. ��
3�#p5�� �#��Q"L�" 
�=�5� OK �w �L��\�� {�E�" L��$Pq OK 3�#p5� P�:'6 ,>�� +$ �5IX � P�l5� �#�P5�"O#2�y5�W."� #���$ �Q"L��" U#�X"P. �5XO#w �#�5I�P��. �L�.�KO #. 
�O��" Q" �L�$�� K�>� �. �5XO#w �#�5I�P��.

�� %RJOL �� )RUG

�L�\ ;OK �L�.�KO ���B � �O#�\ {�L> OK �	���» �KO�q 
���» ��}z�.
 KPw �X#�\Q#. "O L��$Pq � O#5I�O�4X"
	���» 
KO�q
�5XO#w �#�5I�P��. �L�.�KO �� {�L>�y5W."� �}¼" 4I�P��. U#�t� �#Ç�

�� .DUUHQ �/DSL§� �� 'ROLQH

4I���O j����� �3�#p5����� 
�~�E�" �#��PpF 
	��2�
 ��O#w! �Q"L�" ��P5zOR. �ÆB�w!�5W�X �. b�.P�#� #� b�.P� O#�\ � {#�#w! ���Ã� 	"Q"OK {#9� �"P.
4X#��$ n"Pe"OKK�>��+$ P5� �» Q" P5ÇB�w!�5W��X K��>� ���. b�.P��� ���wZwVp� 
�5W. �#�5W[��Pq �Q"L�" ��P5zOR. �cX�5�

�� 8YDOD � � 3ROMH �3RO\H�

��}I�6 � ����QP��Q �#���.$ ��"��" #. #��$ �-�wP6 j"��" � P5� �»»» #6 �» ���Ã� ���Q DdX�e�PI� �#�5XO#w 
�5W>P. K����"�O"�;P. �Æ[J �#��OK � �#z�}z 
��T~�2 �Q"L�" ��P5zOR. �ÈOR.4X" P5� �»»» ���Ã�#��O#l� � O#m �5W�X #��Q"L�" �#�6 OK ���QP�Q

�� )HDWXUH

�4X" P�Q CP\ �. �¼�J O�e�. �5XO#w ��#�K��� #� � #�5I�P��. �#��zT��
ÆB�w �#�5I�P��. ���

	�O#w!
 ��2� �����
3O��¼ �. �"O#. +$ ONzo}5I� �#�K��� Q" �5X��2 ���. �"�Ç-\ ��#z 
^~#J �#�Ç�$ x�X ���P. DdX OK

��



3 �-~ �#��y5W> P. �w K�\�� �L�K ��� � n#Ç[.$ 
vO#�\�4X" n�PÃ� ��2� �#��. Æ�$x�X OK�[�#XPq ��y~" ���z��" �	�|Ç\
 L�w�� "L> Py�LÇ� Q" "O #��$Æ�O#. � R��L��\��� |��Ç[6 L�\#. ��#�z Z\�2 � n#Ç\ � QOK �"O"K �w �hF�� |.#u �#�����JO �"O"K �F"�� OK ��2�

�� 5XQQHO

�#�w�}. �L�$��K�>�. Æ�$x�X ��O+#�"�O ONzQ" �w4X" P5��5�#X �» �#qOS � P5� Æ� #6 ½PÄ �. �Æy}�\

w LÏ"¨L�$OK É�¡. 3O�� ©. JULNHV �#Ï©. �z�EÏ" ~`#È �#�Ä#u\ P:" OK ©Ì 
�ÇÄ" �uÐ$ �#Ð©ª� ©}ÐP. C�³X &OLQW ���4X" YPÃx}X

�K�\�� �L��#� �4��}w �#��. �#5W}y�" {#�\ OK 
L�"�L\ "L> Py�LÇ� Q" #�q#Ç\ � QOK K"L5�" OK �wÆ�$

�� &LYLMLF �� 6ZHHELQJ ������

	���� �@���X
 Æ�$ OK ��2� �� |Ç\
P6���2 	�\Ppy��X
 �w�}. �#�Ç�$ x�X OK ��#u �#�q#Ç\ �L�O"K s�Ä P5� Æ� #6 P5��5�#X L�B Q" #�q#Ç\ ��"�F"�� OK �x��-���X �L�XO�� K�J YP5Wz P9w!"LF �. 
L��w�� ¿du "O Py�LÇ� #�wP6 � QOK �w #>P� � L��\��

�� JULNH � � )OXWH

��� ��Ia �#�Ç�$ OK � P5� »�� �#��2 #. P5� Æ� Q" P5�w "O �#�Ç�Pz s�Ä 
��� vQ#��#�Ç�$ OK �#5W}y�" �~#�\Q" P5[��. 
��I�a � �"�K��6 �#�Ç�$ OK {�E�" L��"Pq �w KO"K �L�tÄ �� �4X" �KPw YO"Rz P5� ����� s�Ä#6�4X" H� P:" OK �L\KPJ ��Ç��#Ç� �zKQ"���L�Ä|�#Ä 
�\Ppy�X ���vQ#��#�Ç�$ OK �4X" ���vQ#��#�Ç�$
OK �K�\�� ��2� �#�~#�#w #� 
�n#Ç[.$ 
s��Ä �#�q#Ç\ K#=�" �. P=�� Æ�$ L�L\ �zKO�J 
��"�5X" �F"�� OK+#WF �. {�E�" �"P. +$ O�-Ä ¿�PX P-Ã� #�~#�#w ��" �LXO�� P5� �» �. ��2� �#�~#�#w s�Ä �\Ppy�X �#�Ç�$�L��w�� K�LW� "O ��#5E6 ZÇ�Q P�W� � �KPw +�XO #�~#�#w ��" P�W� OK {�E�" |.#uP�m K"�� �#z �~� L��$��

��



�� &LYLMLF �� 7KRUQE\U\

�w L�O"K �$ P. K#t5Ä" �"Py[��T2 �JP. �BPz �L�"K��Æ�$ OK 4XO#w YP5Wz Q#m$PX "O ��2� 	����
 �@���XQ" V2 #��6 �	���� ��P-�O�6
 L�w�� "L�2 �P5[�. YP5Wz ��#�z Z\�2 �"O"K � v!#J Q" �L�\�2 �F"�� OK ��2��KP�z�� K�J �. �P5[�. +#5\ Z�#XPq L��"Pq 
�#�� �#���2� �L\O#Ç\$ � �}y�> � ��#�z Z��O �5qO��.Q"

�� 3K\WRNDUVW �� � )RON HW DO

�4XO#w!#�z! �����
O�e�. #�K��� ���y��" �4X" ��"�5X" +�eP� �F"�� OKU#�t� ÆB�w �#�5I�P��. ��P5~�"L5� Q" �Ç� 4XO#w�5�q��"O#Ç�� � Æ~�qZ��T2 ��#2P. �L�K�� GO�"�RJ � �Ç-}> �#�[\�2 P�Q OK �L��W�Q �#�5�~#Ãq P:" P. �L�Ä�w �#�#�z �[�O �K�\�� |�Ç[6 
L�$�� K�>��. �#�#�z �[�O Q" �w �L�X" �~�E�" K"�� P:" OK4XO#w!#�z �	����
,>�� �#�#�z M�p� P�W� OK {�E�" |�Ä �L��w�� M�p�x�X |J"K P5��}�� »�� � »�� s�Ä #6 L���O��x�X ��O�L��\�� P5zOR. #��~#B 
#��$ �5X��2 ���. #. � �L\ �~�E�" �#��~#B YP5Wz!
�P�R�> O�|�� ��F#�� OK �4X" O"K�Py�w � �=�pX" 
O"K��"L�K |Ç\ �. 
�qK#_6 O�e �. #�5XO#w!#�z �}¼" |Ç\

�� +HOO� &D\PDQ �� 6LQNKROH DQG GROLQH

Q" �F"�� ��" �#��y5W> P. K�J �Ç�$ {#F � LXO�� R�� P5� � �. #��Py�w j#p6O" 
�#5W}y�" �P5J#. L�� ����#w|�#��$�L�X" �K#�YO�� � �#�#�z M�p� �y��yB �. 4XO#w!#�z �P�B O#5I�O 
�}wO�e�. �4W�� P5[�. P5� ��� #6 »���KO"K |�#w �y5W. #�y�X P.
U#�t� cX�5� �#�5I�P��. ���

�$ �. �5W."� �#�K��� �Zw�Pq �#��PpF �����
K"L5�" OK #��L�L2 ��" �L�5W� �5XO#w �#�O#5I�O ��P6�}¼" � ��P6�K#Ä ���w �#�[wVp� � Zw�Pq �#��PpF�L��$��� K�>���. 
L��\�� 4�"L� ��P�Q �F"�� �. #�.$�"�O �w��#> �#�Ç�$ �L�.��� 
#�wP6 � QOK 
#��y5WÇ\�. #��$ Pdu �w P5[�. #� P5� �» s�Ä �. �X P� Q" K�LW� O"K�Py�w � �K#5q"K�z �F"�� Q" L�6O#-Ä Zw�Pq �#��PpF�#�� ��. #���w OK Zw�Pq �#��PpF �KP�zP. OK "O �5XO#w �a"O" Q" O#5Ç� ��L�B L�"�6�� � LXO�� P5� ��L�B

��



�#b.Q OK ©bÌ L}ª�y�b� ¨�bÌ ZÌVÃÏ 
ÁOS �#Ð¨PÃF ©Ï�x}ª" ©. 
�RÌP� �"Pª" w �#X"PJ ���. �KP� 
#�Ð�Ì OK � �RªOwPÄ ¨PÃF �#Ï ©. L\#. #�5ÄP.$ OK Py!" ZÌwPÄ �#Ð¨PÃF �4X" � GROLQD � #ª � GROLQH  GROLQHQ �Î«zwK #Ð�ª#2wO"�LÏ"�u\�Ã«È �¡Ì 4z#F OK w 4W«Ï O"K¨Px}Ì w K�\�� ¨LÏ"�J

�5X��2 �� �. Q" L��"Pq ��" OK �L�.#��� YP5Wz �X ��� �. �tq" K"L5�" OK #��PpF ��" ��L��\�� �L��#� ��wZwVp��L�$�� K�>��. ,wP� �#�[w�Pq �PpF #��$
K�>���. 
L�ONz��+#5\ #. #�.$�"�O �w�"�F"�� OK )-�Pt6 �4X" P:�� O�5w!#q ��L�B ��w �#�[wVp� �ÃX�6 OK
#��$YP5Wz �"P. |E� ��P5�. �L��\��� �L�K R�� L�6 �#�-�\" PX �Æ[J ���� �"�� � +$ #. �F"�� OK �L��$���

�� /D YDOOH �� :LOOLDPV

�5XO#w �F"�� OKZw�Pq �#��PpF � ��w�#�[wVp� ��#Ç� ��y~" 	����
 �{�� �4X" ,�\�w � O"����F"���w #��}Wz K"L5�" 
#�wP6 � QOK�#5X"O OK #��L�L2 ��" �w4X" �5q#�OK � �K"K O"Pu �>�6 KO�� "O #Ç�P�$ �w!#5�w 4~#�"�{#9� �"P. �L�w�� P��l6 Æ�$]�}J �>OK #. #�[wVp� �w!"P6 �L�"�5q#� YP5Wz 
L�"{�E�" �+$ O�-Ä,X#�� |E���"�K�6 �Ç�$�#�����JO OK #6 L�"�5qPz |Ç\^~#J#� �#�Ç�$ OK P5[�. #Ç��#�#> OK
��" �4X" Æ�$x�X OK �_~#J#� � {�E�" |.#uP�m K"�� 4-W� �L��wVÇÃ�� 4WI� �}�� OK 
�w!"P6 OK n�5J"�O#t5�#� <�OL6�. �Ç�$�#���� ,�\ Z�"Rq" #. �~� L�"�O#t5� 3#u�" P9w!" 
�tq" �L�.��� #. �#�Ç�$ OK 
#��L�L2�L��$ K�>���. �Ç�$ ����JO �#���� OK ���}u" KPJ n�5J" P:" OK 4X" �Ç�� #��PpF �K�.�O#t5�#� �K�\��� �.��> ���"K �. 4-W� 
#�[wVp� �uP\ � �uP\ {#�\ �#�-�\" PX �w KO"K ,}d� ��" P. �O#\" 	���»
 �}z�.�L��w�� �zQ#. "O ��ÇX � {K#Ã6 �#�5~#F #�[wVp� �L�O"K �P6L�6 ,�\ #��$ �.Pm +��>

�� -HQQLQJV �� &UDLJPRUH

�F"�� ��" OK �w L�w�� {�u|t� 
L�}�Q��� �O��y�Pw�F"�� OK �Ry���> �#��5q#� Q" KO����" OK 	����
 �R�#�}���L�w��� P��l6 �#�Q 4\Nz #. #� � #��$ �Q"L�" #. #��PpF ���"K ,�\
R�O �O#l�ZwVp� �� �Q" L�6O#-Ä �w4X" �L\ �5J#�\ �5XO#w �#��PpF 3�#p5� �[�"Q K���<�2 
� |Ç\ s.#d��>P. � �~#B 4XO#w �� R�O��OK �PpF �� �5W[� �Pq �PpF 4XO#w �� �~�E�" ZwVp� ��
Q" �"�O �#�.$ �.#��O � ����QP�Q �#�O#m #� � #��O#l�otXYR�O�Pq Q" �\#� R�O�O#l�ZwVp� YP5Wz � �ÃX�6�Ç�� � KP�z�� 3O�¼ ,�\P2 �#��O"��K �zKQ"�� P:" OK YR�O �Pq �4X" �5XO#w �#�.$ Q"P6 �. �L�XO � �$#�[wVp� � L\#. ��w�#qOS OK �5XO#w �#�.$ �A�#�B �L.#� YP5Wz ����QP�Q �zKQ"���,�\ �L\���� #. 4X"

��



�� &HQRWH �L}}Ì�� �P«y!¨P�. #�Ï$ +$ Q" ©5ÄPy �#�.�#B �wOK OK �#«��. 
�<XFXWRQ� �#6�Ì�ª Î«�QPX OK � �

�~�E�" �#�[wVp� �	���» �}z�.
L��\�� �L�"�J � �5XO#w +�#B �#� �. L�XP. �$ Q" P6���#2 #� � �L�XO #��$ �.�Ed�X K���� �L�.#��� YP5Wz 
L�"�L\ {�E�" O#BK <�OL6 �. �w o�Ãa C�dX P�#X #� #�wP6 � QOK K"L5�" OK�O"��� P5W. 
�~�E�" �#��PpF ��" Q" �"�O#2 �4X" |Ç\ �p�u #� �[wK�K 
��`�. #6 �"�P�"K #��PpF ���z��"Q" P6�#. �w #��$ow OK+$ 
�=�5� OK 
L�"�L\ M�p� |.#uP�m �4X#��$ �. �L�XO"Pq �XO�#�.�XO Q" �L�\�2 �w L�O"K�L�K�� |�Ç[6 "O �5XO#w �#���. #� � #��B#�OK � K�\�� ¿�> 
4X" ��F#� ����QP�Q +$ Q"P6

�5XO#w �#��PpF j"��" �� |Ç\

��



� � 8QGHU JURXQG SLSH �� -HQQLQJV

��" �L��$�� K�>��. �~�E�" ��#�Ç��"K ��OK �. �[\�2 �#��5[�� �Rl~�Pq P:" P. �5W[��Pq �#��PpF 4XO#w!
L�O"K O"Pu U���� v!#J #� � �Ç�S�~��. 4�~#Ãq �"O"K �#�w!#J O�#=� �w �>O#J DdX OK �5W[� �Pq �#��PpF�L�.#��� YP5Wz!
�qPÃ� R�O�PpF ZwVp� �#� �. �w L�$�� K�>��. �"�L�L2 
KR�O �Pq �#��2 �~�E�" �#��PpF ��OK �. D~#_� Pz!"��	���� Ry���>
 4X" �L\
4XO#w �#� �. �w L.#��� YP5Wz 4XO#w Q" �"�T�� K���+�eP� ��"�5X" �F"�� �L\ ��O�}. � 4IX �#�Ç�$ OK

�� &RFNSLW �� 9HUVH\

�#��y5W> P. �. � L�Py�LÇ� Æ�KR� �h�� O�e�. Z�.#�w 
#��~#B 
�L�L2 ��" OK �4X" �L\ �qPÃ� ��>P. � �~#B�L�"�L\ K�LE� Æ�$x�X V�> Q" ���z;P. #� L��#� �16

4[��Pq #� �5I�O �Pq #. � L�$�� K�>��. {�E�" P:" OK #��6 
	����
 R�#�}�� �L�tÄ P. #�. �>P. � �~#B 4XO#w!��. �w L�5\"L�2�� ���B 
	���� R�#�}�� O#5\�� OK �L\ K#�
 ��XO � L��#� �"Py[��T2 Q" �JP. �KO"L� �L���2�R�O�Pq O#BK ��w �#�[wVp� ���"P�2 �y�X �#��K�6 
+�eP� �F"�� OK �5XO#w +$ Q"P6 K#�Q 3"P��l6 4}ÄP�:" �#��� � K"K 4XK Q" "O K�J O#-5Ä" �w�w ��Ph� ��" �~� L��w�� K#=�" ,�\P2 �#��O"��K #. ��#��~#B 
�L\

��� w 9HVWXSSHQ ������� 6ZHHWLQJ ������ �#ÐO#5\�Ï ��

��4qPz O"Pu ��#y��YP�N2 KO�� {�E�"
Q" �w �L�X" �"�O �#�.$ 4}Ä �. �x�X �K�6 �#�wP6 � #�QOK �#5X"O OK �5XO#w �#�����JO {�E�" � �Q#X���P.P6��2 � P6s��Ä � KP�z�� 3O�¼�5XO#w �#���. K#=�" Q" #� � L��\�� �"�O ���#2 �. ��#�z Z\�2 �"O"K �F"��

� � 6DSSLQJ � � 3RQRU  6ZDOORZ KROH

P6nOS #��~#B 
�5qPz 3O�¼ #��y5WÇ\ �#5X"O OK ��#�\R�O �O"L.$�#���� L��$Pq P:" � {�E�" ��"K" #. 
K�\���L.#��� YP5Wz �}�2 L�B 4XO#w #� �>P. � �~#B 4XO#w � L��\�� P6,�\P2 #�>P. �
����QP�Q +$Q"P6 Q" P6�#. �>P. � �~#B 4XO#w 4�Wu ��P6nOS �w 
K�\�P�z!�=�5� ���B 4X" �Ç�� 
�O��" Q"#� � �#�6 �w �O�e �. L�\#. �5\"K K�>� �5XO#w �#�5W[��Pq Q" ��#�5�Wu OK�5XO#w �#��PpF �A�#�B �KO"K O"Pu�O��#2 #� �L�Ã}. �PpF �#� �. "O #��$ 
L��#XP. �5XO#w �#�.#�"O �5W�X ��OK �. "O #�5W[��Pq ��" �#�.$ Q" �5�Wu�L���z��

��



�� 8YDOD �� .DUVW WURXJK

�{"�" �����
�L�L2 ��" |�Ç[6 �L�"�L��#� ��5XO#w {"K�z #� {"�" "O O"���#� �P5W. #. P5��}�w � #6 �"Q"OK #. 
�5XO#w �y5W[��Pq�L�"�K"K4-W� P�Q 4}Ä �K �. "O����QP�Q ONy.$Æ� O�#��2 otX �5I�O �Pq � o~"�#��5[�� Q" �L�\�2 O"���#�ow #. L5�� � ÈOR.�y5W[��Pq Æ� �P�z|Ç\ ��5XO#w �#��PpF �5X��2 ��. � +�4X" �y5W\ +$
K"L5��" OK#�{"�" �4X" �5XO#w �#�YR�O�Pq Q" �"�Ä��=� #� ����QP�Q K�>�� �#��#zONznPÃ� 
{"�" ��"P.#�.#���$ #�. P�Q �#��_I[� KO�� OK #�" 
L�5W� #��T~�2 P9w!" ����Ä �zT�� �"O"K �O ��" Q" L��\�� |�Ç[6 #����� L�O"K3�#p6�.��X �5XO#w ����QP�Q +$ Q"P6 �L�$�#. #� � ��F#� �K�. �.��X �#y�� �. � O"���#��#�P5W. 
P5ÇB�w �#��Q"L�"�L�$��� K�>�. �$ OK

�� .DUVW ZLQGRZ �� &RQH .DUVW� 7RZHU .DUVW

��5XO#w �P=�2 �����
#. {#Ãq �#�P> Æ� 4wPF �4X" ����QP�Q ZÇ�Q {#�#wÆ� �5I�O �PqotX�EdX K��� Q"3O#-Ä �5XO#w �P=�2�L�K �"�6�� �5XO#w �P=�2 OK"O {#ÃqP�m {#�#w Æ�

�L�#� �#>�. 4XO#w! �����
c��"P�\ ��P5��. �~� KP�z��� |Ç\ �"�O#F #6 �Pz j��5� �"�� � +$ c�"P\ OK �L�#� �#> �. 4XO#w �#�K���+�#�6 ��~�E�" L�L\4�~#Ãq 
��"�5X" �F"�� OK �4X" �q#w��#�zZ\�2 #. +�eP� ��"�5X" �F"�� OK 
YP5Wz!�K��� ;P.4XO#w � K��� b�PI� 4XO#w P5[�. YP5Wz �"P. "O �-X#�� �d�E� 4W�Q c�"P\ 
L�L\ �#��zL�O#.Q" cX�5� |Ç\ ��L�B 
�}¼" 4XO#w �K ��" ��. �L�"�L�#� �#>�. �#�4XO#w �}¼" |Ç\ �K �w KO�$��K�>��.L�#\ ��"�5X" �F"�� OK #�}Ç\ Py�K � �L�#� �#>�. �#�4XO#w ��#Ç� ��y~" �KO"K K�>� R�� �L�#� �#>�. 4XO#w!� +$ #. �F"�� OK �	���� ��W��Ç6" � 4��X"
 L�w�� {P5�w "O �}t: +$ �#�P> �w L\#. �S�~�5�~ P��l6 P. 4~�K

��



�� .HJHONDUVW � � &DYH

���� � �e�PI� �#��16 Q" 3O#-Ä �K��� b�PI� �#�4XO#w �4X" 4���" �w �L�#� �#> �. 4XO#w 
{L5Ã� �"��Æ�$x�X ���� ,�\ #. �#���� #� � �tq" �#���� OK #�4XO#w ���z��" �L�\#.�� #�4W[��Pq OK �L�w!"P2 ��Pw!4\K Q" <�OL6 �. �e�PI� �#��16 
{"�W�"P6 �O�#J ZI. 
�.��> �#t�Pq$ OK �L�O"K "OYP5Wz ��P5[�. �"�K�6�#����� ��O ��w ��Ç�$ �#����� {�E�" Q" #�5\K ��" 
���» PwO#� ��Ph� U#X"P. �4X" �KO�$P. PX �5XO#w!�L�#��u#. 
�e�PI� �O#t5�P�m �#��16 �L�"�L�$K�>��. �L\ �5\#-�" �#�.��X KPÇ}�Ä P:" OK L�"�K�.{�E�" |.#uP�mO"Pu ����QP�Q +$ Q"P6 ��#. OK �5XO#w 4\K ow �L�\#.�� #�.$�"�O �Ç��#Ç� Z�#XPq nPÃ� � �L��w|F Æ�$+�eP� �F"�� OK #����"K Z�#XPq �.#[� 
�"��#JK�O Z�#XPq P:" P. K��� b�PI� �#�4XO#w |�#Ç6 �KP�z��� ��t5W� #��}�2 OK 
 KPz �5XO#w b�PI� ��#u�qZI. OK #����"K �4X" �e�PI� �#��16 OK #���"K |�Ç[6 �4X"�#�P> 	�
 �K�\��|�#w �Ç�� �"O �X Q" �"��#JK�OZ�#XPq �w4X" Lt5Ã� 	����
 R�#�}�� �4X" ��#w ���#2 OK�#�.$ �#�P> {#F P� �. �����QP�Q �#��#�P> 	�
 
Z\�2 � �EdX �#��5[�� Q" �#�P> 	�
 
	����Q�O
 �.#�"�O�4X" �zKO�J �Z�#XPq L���P�� |�#Ä Æ� x�X �K�6 OK � �EdX 3#.�XO OK �L�X"

�� 7RZHUNDUVW �� 'D\

��B +��> OK4XO#w ���z��"�#��X ��P5�. �L�.#��� YP5Wz ��"�5X" �F"�� OK �L�ÄO�e�. �L��#� ;P.4XO#w!�P� �#��5[�� 
�5qP.$ �#�5\K Q" 
,�\P2 � L�6 �#����"K #. ^u#� b�PI� |Ç\ �. �#��16 �w ��#> 
K�\�� �L�K�."KP� �5qP.$ 4\K �#�� Q" P5���» #6 �» �L�}. �. �5XO#w �#�>P. 
#Ç��#�#> OK �L�"�KO�$P. PX DdW� �F"���L�"�>OK �» #6 �» ,�\ �"O"K �}y�> �#����"K �F"�� ��" OK �L�"�KO�$P.PX
�O#\" 	����
 x����X �L�"�5qP�N2 �"�L��"Rq O�e�. "O K���;P. 4XO#w YP5Wz � {�E�" ��Ph� #�5W�S�~�q����S3O�¼ �. #��16 ���"K OK 4XO#w �}t: ��Q �#�.$ � 4X" +��X Q" �\#� 
#�4XO#w ���z��" OK �zKO�J�w L�w��R�� �~#�\ ��Ç�O�6O�2 OK �P�y�[B 3O�¼�. K��� ;P. 4XO#w YP5Wz OK {�E�" Zt� �L��\�� P�#i ��[B#. QP� OK R-X x�X L�L\ {�E�" �. 
K��� ;P.4XO#w �#��16 �S�~�qP� 
�	���»
 �K ��Ph� ��#2P. �4X" O#Ç\$

�� %DOD]

L�w�� ��Ä" 	����
 ��X ��Ç6"� 4��X" Q" {�u |t� �. �Q�#. �4X" �L\ {P5�w �~$ K"�� �"O"K �5qP.$ �#��5[���Ç�4X" �Ç�� �#�Q 4\Nz #. �L�P�z�� |Ç\ �� #. 
�5XO#w ��F#� Æ�OK (P9w!" 
K���;P. �b�PI� �#�5XO#w �w!�K�\ |�L-6 �Py�K �.

��



U#�t� ÈOR. �#�5I�P��. ���
	 �OK O�w 
 O�w �OK 
 �OKÆ[J 
�5XO#w �#��OK

Q" <�OL6 �. 
L�XO�� 4XO#w �. #qOS OK �#=�"PX � L��w�� O�-Ä {�E�" |.#uP�m �#���� ��O Q" #�.$�"�O �w��#�Q

�� 6ZDOORZ KROH �� 1RWUDQMVND 5HQD

��#> 
4XK�#. ��L�Ã}. �#��PpF OK �L��\�� KO"� ����QP�Q P.#Ã� �. �~�E�" �#��PpF �ZwVp� Q" �"�Ç-\ �"OOK ��#�u �#�.#�"O 3#Ãdu �. 4-W� K�J P5W. �L�w �"P. �P5[�. �L���"�6 
+#�"�O 
4X" K#�Q �#�P> �=F �w!�PpF L�B #� Æ� OK ��#�z!#� O�e�. �OK 
�LÃ. |F"P� OK �L��w�� K#=�" s��Ä �#��OK 
�O ��" Q" � L�O"K4XK���#2� �L�XO #��PpF �. +$ 
+��X K"L��O �#�Q OK Pz!" �K�\�� L�L2#� ����QP�Q ��#JK�O �#W. � �L�XO �#�#2 �. �L�Ã}.|�F"P�� �#��6 OK ��w ��#��#�P> �A�#�B �	���� Ry���>
 L���z�� O�w ���� "O �OK 
K�P. ��P�Q Æ[J P5W. �.O�w!
 KO"K �#� O�w �OK #��$ P5W. 
L��\�� L�L2#� ��wZwVp� #� Zw�Pq �#��PpF Q" �"�Ä��=� #� Æ� OK 
�#�P>O��w �OK �L�P�z�� |Ç\ 
KO"K K�>� "�"P6 P�m �#���� � Æ�$ Q" �.�#�6 �w �te#�� OK ���Ã� O�w �#��OK �	�OK�5XO#�w ��F"��� O��w �#���OK Q" �O#�W. �LXO�� P5��}�w �» �"Q"OK �. ���Wz�� OK �#�O#Ç[��"P6�� ��#JK�O�L�O"K #qOS P5� �»» K�LF ��"P5�L�
+��> �w!#B �F"�� OK �L�"�L\�qPÃ� �OKÆ[J �#� �. 
KO"L� K�>� )-�Pt6 #� � 4W�� +#�"�O #��$ OK �w ��#��OK�w 4X" O"Pu ��" Q" O�.R� �#��OK P�Wp6 �4X" �L�$ K�>��. Æ[J �#��OK Q" �"�Ç-\ 
�W�"Pq {#�\ � �#5W}y�"�}�J �5\Nz OK +�eP� ��"�� � +$ ��SO #. �F"�� OK ����QP�Q +$ Q"P6 �w L�"�L�$ K�>��. ��#y�� #��L�L2 ��"�Ç�� L�.#��� YP5Wz ��#t� �#�Ç�$ OK �w O�w���� � O�w�#��OK �4X#��OK owQ" P6���#2 �#�Q ��" � �K�. P6�#.�L��[. �� Æ[J �OK4X"

"�P6#�� �#�����Q OK �L��$��� K�>��. {�E�" |.#u � "�P6#� �tq" �#���� Q" �.�#�6 �#�LF"� OK �5XO#w �#��OKL��w�� K#=�" ��#zONz���Q DdX OK 
K#�Q � �q#w ��~�" �#��#�P> �L�.#��� YP5Wz �.�J �. �EdX �#�ZÇ�Q
�KO"�� ���B OK �L�O�$�� K�>��. "O �5XO#w �~�E�" �#�~#�#w 
P�N2{�E�" �#���� OK � �L\ P6nOS �w�w �w!��w ��#y��� �L�XO��� ����QP��Q �#��#zON�z ��. ZwVp� #� Zw�Pq �PpF ��L�B s�Pe Q" �EdX �#�.$ �"�O�L��\�� ��PE� {#Ãq �#�P> Æ� �5\"K Q" �5XO#w �#��OK 
L�.#� YP5Wz ��#w ��#u �#�ZÇ�Q

��



�� 3ROMH �� 6ROXWLRQ SODQDWLRQ

��T~�2 ���
O�e�. #� �Æ[J 
n#¼ P5W. �4X" ¿.P� P5��}�w ��L�B 4F#W� �. ÈOR. �5XO#w4W[��Pq Æ� Q" 3O#-Ä �T~�2�K�\ �L�\�2 �zKO�J L��$Pq L�#�V2 #� � �$ �. �L�XO "Pq �#��5[�� #. 4X" �Ç�� 
+$ �"O"K �"�O�K � +�#�5��L�w�� R�#�5� 
�5W. �#��R�O�Pq #� �~�E�" j"��" P�#X Q" "O �$ 
�L�L2 ��" ÈOR. K#Ã."
�X#�\���Q O#5J#X {P5�w �Py�K � �{�E�" P:" OK �zL\O"����Ç� L�"�KP�\ P. "O Y�O �K �T~�2 |�Ç[6 �"P.Q#XO#w �~�E�" �zL\O"���L��$Pq 
4X" �#. ����QP�Q +$ Q"P6 �w��#�Q OK 4X" Lt5Ã� 	����
 x����X �4X"DdX �. �L�XO � ����QP�Q �}t: +$ �L�$�#. � +��X K"L��O �#�Q OK 
�[Ç�Q �L�O"KQ#. DdX �L.#��� YP5Wz!���Q �L\O"��� �$ �=�5� �w KO�$��K�>��. �KP5Wz {�E�" �"P. "O,X#�� c�"P\ 
+�eP� �#�Q OK �T�� �. 
���QPh� OK �"�6��� 
L�P5ÇB�w �~� #��T~�2 L��#� Z�.#�w �w #�{"�" |�Ç[6 �"P. "O �Ç�S�~�OL��4�Ãa� ���B �4X"

�� 7KRUQEXU\ ������ �� &DYHUQ

�#�w�}�. OK �T~��2 �w KO"K K#t5Ä" ��P-�O�6 �KP�z�� |Ç\ 
L�L\ �zKO�J��B #. �"P�� �F"�� OK �T~�2 �4qPz!O#5J#�X "O �T~��2 �P�z|�Ç\ ���"P.#�. �L.#��� YP5Wz 
�"�}Wz �K#5q" �Pq �#�w�}. #� � #��zKO�J��B �5qO�Pq�"�O#F ��"�� � +$ c�"P\ OK �T~�2 YP5Wz �4X" Q#XO#w �$ OK R�� {�E�" L��$Pq � L�w�� {P5�w �X#�\���QÆ� "O �$ � L�w�� ��Ä" "�� � +$ c�"P\ �. �5W."�"O �T~�2 
	���»
 �}z�. 
�O ��" Q" �4X" �F"�� P�#X Q" Z�.�L�#��� ��"�� � +$�5XO#w 4\K
L�B �$ �#�QP� OK � L�"�L��#� vPm�ÅK "O �$ �w KO"K K�>�^I[� �T~�2 
�O#�5I. x�P��w ��F#� 
+"OQ ��w OKKO"K4F#W� ¿.P� P5��}�w � � "Q"OK P5��}�w � Q"Z�. �T~�2 ��" �L��"�J�� �PmPm "O #��$ �w KO"K K�>� �L�Ã}. �PpF�4X" UPz!"Q L��O #. #5X"P�� �

�Ç�$ �#�O#m ���

�� &DYH�k���k� 
K�[. wO�K$ ©uÏ$ �"P. �5XO#Ì ¨O#¿� #ª w ©Ï�"K £ª �«u[6 �KwP. �$ �wOK ©. LÏ"�5. ��K$ ©Ì 4X" �"¨O#¿��	���� P�z#2 
 L[Ì�� "Q"OK ©. �#X

#��O#l�� �KO�$ +#�WF �. ����QP�Q �~#J �#`q � #��#zONz �#W. �"�6�� "O �O#m � ��O#l� 
�P-�O�6 Ph� ��#2P.�L�5W� ����QP�Q +$ Q"P6 OK {�E�" L��$Pq ;�"nPÃ� 
����QP�Q �5XO#w �L�L2 Æ� �"��Ä�.

��



#�O#mYP5Wz! �����
#��$ �O"L�#2 � 4��#t� � �w �#\{�E�" L��$Pq Q" �L�#� �u#. K"�� �w4X" �Ç�$�#���� OK #�O#m YP5Wz ��P5[�.
#�O#m Q" �JP. �K�\�� {P5�w ����QP�Q +$ Q"P6 #. 
O#m ��#�� �#qOS 
 �$ P. ��Rq" �4X" �#. O#motX |�E6 �"P.�L�"�5q#� YP5Wz #�OK +$ Q"P6 P�Q P5� #��K
�4X" #��$ YP5Wz Q#m$ �Z�"L�2 ��~�" 
Q"P6 ��P6�#. �L��$ K�>��. �q"Pz�2�6 Q"P6 ��L�B OK 4X" �Ç�� #�O#m�5XO#w ����QP�Q +$ Q"P6 nPÃ� 
v�P5� �#�O#m �L��w�� K#=�" "O v�P5� �Æ[J �#�O#m Q" �"�Ç-\ #�O#m ��"+$ Q"P6 �L�$�#. � |�X �L\ �O#> �O#.�K P:"P. 
�#�> b#t� Q" �O#�W. OK 
Æ[J �#�O#m �	� |Ç\
 L�"��[�2+$ Q"P6 #. �W�� � �tq" (P9w!" #��$ �#zONzL�"�5XO#w ����QP�Q +$ Q"P2 3L� �#�6 OK 
{#Ãq �#�O#m �L�"�L\ P2 #�OK�4X" �5XO#w ����QP�Q
3O��¼ 
�L�.���� C�dX � vP6 �QOK �5X��2 ���. �#��Ç-\ OK �L�Ä O�e�. #�O#m YP5Wz �Ç�$ �#���� OKGO 
��� vQ#� �#�Ç�$ OK �T�� �. #�wP6 �QOK L�L\ {�E�" � �zKO�J P:" OK #�O#m �tq" � ��#u �#��#zONz �KP�z����#�P�. ��L. ���Lu P�\ Æ� OK �h��#� �#��#.#�J � �"O Q" �"�Ç-\ ��-\ O#m Æ� �#��#zONz 
�O��" Q" �L�K���4X" �Q#XP�\

�� %DVH /HYHO �� 0RRUH

K�>��. Z�#XPq ���#2 Q"P6 �O"L�#2#� 4~#F OK � �5X��2 ���. �#�vP6 �QOK Q" �"�Ç-\ �}�X��. 
#�O#m ���Ã��. � ,wP� �#�O#m �L�O"K �Q"OK �#��#zONz 
L��\�� |�Ç[6 Æ�$ �K�6 �L�.��� K"L5�"OK �w ��#�O#m �L��$���L�"�tq"�#��#zONz�"O"K {�"L5� O�e�. 
Æ�$x�X {�E�" ���"K � O#5J#X OK j��6 Q" Ph�qP¼ 
�L�XO Å�}. �}FP�
+$ Q"P6 P�Q OK {�E�" c�"P\ 3L� ����e �K�.O#zL�#� |�~K�. #�O#m �tq" �#��#zONz ���z��" �w4X" Lt5Ã� �O���4X" �5\"K �O"L�#2 4�Ãu�� 3L� ��" OK �w �K�. �5XO#w ����QP�Q

�� :KLWH �� +ROORFK

�G�~��O#m �4X" Py�K �F"�� Q" P6Q"OK #�O#m {�e 
��"�5X" �Pz �"�� � +$ #. �F"�� OK 
�4�"� ��Ph� U#X"P.�#�> OK �L\ �5J#�\ O#m ��P6����e 
V���X �KO�J��B � ��#5W��w �F"�� OK P5��}�w �� Q" Z�. �"Q"OK #.�L�$��+#WF�.
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	���� �n�\�w�B �>�o~" Q" U#-5u"
 O#m �ÃX�6 OKZ�#XPq ��#2 Q"P6 {P5�w �� |Ç\
��y~" �4X" ,�6P6�. R�� ��#��6 �. O#m Æ� �#zONzYP5Wz �L�O"K �P�y�[B j��6 
�Q"L�" � |Ç\ Ph� Q" #�O#m#���$ P. �zKO�J P:" � Æ�$ �P�N2 {�E�" �"R�� � ,�wP6 
�S�~�5�~ n�5J" OK �[�O 
#�O#m YP5Wz �-�6P6�.�4X" �5p\$ 3O�¼�. �5XO#w ����QP�Q +$ �#�P> ��SO 
L\ �5pz Z�2 OK �w ���y�#�� �4X"
�L\#�O ,>�� 
#�5}Ä Py�K � O#m �#���� OK O#5J#X � �S�~�5�~ �#��P."P.#� K�>�4}Ä �. �}E� �y5p\$ K#�KQ"O#m �#`qZ�#w �. P=�� 4X" �Ç�� � L.#���Z�#w �zKO�J 
�=�5� OK �K�\�� {�}E� |J"K Q" �.Pw L�Ww!" �K�K�\

�� ,QGH[ RI ILVVXUH IUHTXHQF\ � � 2XWOHW

���"�"P�q �4X" ��#��y5�WÇ\ ���"�"P�q ^J#�\� �#� �. �w �KPw K#��[�2 O#m YP5Wz �"P. ���y~" �O�" � KO�q��w ��"�Pq �A�#�B �L�$�� +#WF �. #��y5WÇ\ � �L�.��� C�dX ���#: ��"�"P6 �~#yB �"��Ä �. 
#��y5WÇ\
�=�5� OK �L��w�� M�p� K#�Q �#qOS #6 P�Rz!#� 
�L�.#� �"O c�E� Q" ��P. �. � �L�XO �� �. �� Q" "L> �#��#�P> 
L\#.
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+$ Q"P6 �. Æ�KR� +$ 4wPF 
L\#. K#�Q #��y5WÇ\ ��"�"Pq �w �te#�� OK �4X" ,�\P2 � �#6�w 
#�O#m �#zONz!�	�tq"Z�. � �w �#�O#m
 K�\�� �w �#�K"Pz #. #�O#m �"Q"OKYP5Wz ,>�� �K�. �5XO#w ����QP�Q
#��5[�� O#m �����

�� 6SHOLRWKHP 	 ©5[�Ï O#À 
 �� +HOLFWLWH

�L�"�J ���6�}1X� #� �6O�"P6 �#� �. �w K�\�� �L�K �� P. �L\ �5\#-�" �#��5[�� Q" �Ä��5� �Ä��=� 
#�O#m P9w!" OK+$ �4X" 4�W}�w #���$ ��P6�}¼" �~� 
L��w�� 4wO#[� #���#w Q" �"�KP5Wz j��6 �6�}1X |�Ç[6 �"P. �K�\��	j#-\" LF
 �P��"Pq 4~#F �. �w��#���#w #��6 
{#FP� �. �4X" �$ OK �L\|F �#���#w Q" O#\PX 
#�O#m Q" �\�"P6�L�"Æ�$x�X �5IX �#�� �. #��5[�� ��" �L��w +�XO �6O�"P6 3O�¼ �. L��"�6�� L�\#. �L�XO
�4�#6 Æ�}� �#� �. �w��h��#� {#Ç\" 
4��z!�#5X" 
4�5w!�#5X" � Q" L�6O#-Ä �w �L\�5J#�\ �6�}1X �L�Äj��Z\

�� +HOLJPLWH �� *OREXOLWH
�� 'UDSH RU &XUWDLQ �� )ORZVWRQH
�� 5LPVWRQH

�#�� Q" �	� |Ç\
 �O"K�-~ �#�y�X � �#�y�X �"�O 
�#��O"��KP2 
L�"�L\ �qPÃ� 
�4���.�}z � 
�4�#� x�}� #��	L��\�� �
 L�"�L\|�Ç[6 #�O#m P5[�. OK �w L�"��P5~�"L5� � ��P6�"�"Pq 4��z!�#5X" � 4�5w!�#5X" 
#��$

@«Ð �zw 4X" ¨L\ ©5Ãy ��� w 
�ªL}È 
¨L}uB 
�}W5Ã¡Ì L}Ì�� �«u[6 ©. Q#À$ O#À ÂÇX Q" ©Ì ©5[�Ï O#À Îª" ©. ���L}5W«Ï #ª�y £ª

P6Q"OK � L�w�� L\O ���#2 ��X �. � 4X" �"R��$ O#m otX Q" ��#u �#�Ç��5X � #���5X 3O�¼ �. �4�5w!�#5X"#. � K�\�� Q#m$ O#motX Q" �ÇB�w �t}F 3O�¼ �. 
4�W}w Q" P�X"Pq +$�L�ÇB Q"4�5w!�#5X" |�Ç[6 �K�\��P:" P. �L�P5��}�� »���»�� Pdu �. �w L�P�z�� K�J �. �"�~�~ |Ç\ � L.#��� Y"Rq" #�.�XO4�#Ia �#�Q 4\Nz!R�P�z #��5[��� ���" |��Ç[6 4}�Ä �L��w��� L�\O ��#�u K"L5��" OK #�.��XO #��~�~ �#�5�" OK #���#w �L�#��#=.|J"K �"�� O#[q �K�. P6���#2 |�~K�. �4X" {�}E� �P�X"Pq 4~#F �=�5� OK � �L\ j#-\" +$ Q" �.PwL�Ww!"�K�L.#��� Z�"Rq" �.PwL�Ww!"�K �L\#�O 
O#m OK �»��»»� �-W� 4.�eO � {�}E� �. 4-W� O#m
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#��5[�� O#m ��� j"��" �� |Ç\
�#���� �#X �. � L��#� ��w�$ �XL�� |Ç\ 
L�w�� L\O��#u 3O�¼ �. �$otXnPe �. O#mow Q" 
4��z!�#5X"��" P. �}z�. �K�\��|�Ç[6 O#motX Q"+$�KPw!�ÇB P:" OK4��z!�#5X" �	���» �}z�.
4X" �L\�5\#-�" ��P.O#m otX Q" �w KO"K +$�#��Pdu �L�ÇB ��#�Q �}¼#q �. �y5W. �K#��. O�e�. #�4��z!�#5X" |Ç\ �w4X" O�#.Z�"Rq" #. �K�. L�"�J��#� �KPz #� S�w3O�¼ �. #�4��z!�#5X" |Ç\ 
L\#. �#6�w �}¼#q ��" �A�#�B �L�R�O�� �Pqx�X ��}2 L��#� O�.R� L\O L��O #. �w K�\�� DdW� ���#. ZI. OK 4��z!�#5X" 
#��Pdu �L�ÇB ��#�Q �}¼#q��5X Z�"L�2 �. P=�� 4��z!�#5X" � 4�5w!�#5X" L\O ��"K" �L�$��OK 	�5qPz O"Pu �� ��O O"K;����2 �#����
�K�\�� �y�X

�� +HOLFWLWH �� +HOLJPLWH

+�#��6 �#�X �. 
��O�"Pz ���#u n�JP. �4�#�y�}� � �4�#5Ç�}� ��B 
RwP�~"o}5I� {#Ç\" YP5Wz � L\O�L�w�� L\O�#. ��X�. O#mow Q"4�#�y�}� � O#m |J"K �. O#m O"��K ��O Q" 4�#5Ç�}� �4X" 3#.�XO Q" ��h��#�ow � O"��K ��O 
KO"Nz�� �#>P. +�XO � L�w�� Y�"P6 #��$ Q" +$ �w ������ �#��~�~ Q" O#=��#� �#�}Ç\ �#�6
Py�K �Pdu |�Ç[6 Q" Z�2 �w 4X" R�B#� �OLu �. ¿�#� �=F 
�#�Q P� OK 
#��~�~ v�� OK �L��$�� K�>��. O#m4X" �[�"Pz ��P�� Q" Z�. #��~�~ v�� OK +$ÆB�w �Pdu �EdX Z[w �"R�� 
�d�"P\ ���B OK �K�\�� P�I-6�L.#��� YP5Wz �qK#_6 �Æ�O#. �#��~�~ 3O�¼ �. RwP�~"o}5I� {#Ç\" 
�O��" Q" �	���» �}z�.
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|��Ç[6 �W��#�Ç� 	���»
 �}z��. �L��\��� �"R���$ #��O"��K � O#m O"K,�\ �#�otX Q" ��O#m �#�y�X �KP2�K�J P�W� OK � L.#��� �#�P> O"K,�\ C�dX ��O Q" ÆB�w �#��Pdu �4X" �K"K O"Pu 8E. KO�� "O #�y�X�KP2�#��5[�� Q" �"�5XK � L�$�� K�>��. ���2 �#zONz Q#m$ OK 
�O��" Q" �L�w�� �O�K �O"���#� ��P5ÇB�w Q" �5F� L.#���� Z�"R�q" �y5W."� ��L. #��5[�� �#��2 �K�\�� �K#�� �$ OK "O P5��5�#X � �#��2 �. ��LÃ� �#���[BK�>��. P5� ��L�B �"Q"OK 
P5� Æ� �#��2 
P5��5�#X »����� 4�#Ia �. ��LÃ��#���[B �#��5[�� Q" ��BP2Æ�P�� ��w 
x�O#�y�O �#��Ç�O#. Q" 4X" �Ä��6 �"O"K 
��LÃ� �#���[B +�XO Q" |¼#F �#��BP2 �KO�$��Z�"O$,>�� L�"�L\�"R��$ #��Py�w Q" �w4\OK s}Ã�3"Pdu �4X" #��$ �L�O�$K�>� �. {�}E� �_~#J#� nPÃ����" �L��K��� O"K���"L�K �#��X 
KPX +$ #� �Py.$ ��LÃ� �#���[B �#��5[�� �. #��$ �L��\�� #��BP2 ��\#F�L�.#��� ��"K" 4�5w!�#5X" 3O�¼ �. �Ç�$ #� � L��\�� �5J O#m �O"��K ��O #� #��5[��
#�4�5�w!�#5�X" Q" +$Y�"P�6 P�:" OK 
ÆB�w �#��y5W>P. |Ç\ �. 
O#m �O"��K �L�$P. ZI. OK �#�y�X�"�O�"�t}F 
L�w R�OPX +$ 
#�P�y.$ ��" Q" �w ��#y�� �L�P�z�� |Ç\ #��Aa�F #�y�X�"�O OK��#z �L��$�� K�>��.�KO"Nz���#> �. P�y.$ ��\#F OK "O �Ç�$�#��5[�� Q"

#�O#m �X �����
�X^�I[6 
|t5W� L�"�\ ��#2 P. 
�O��" Q" �KP. �2 #��$ �X �. �"�6��� L�"�KPw+�XO #�O#m |J"K �w �K"�� Q"�KQ UL�F �td�� OK "O #��$ �P�z|Ç\ H�O#6 4X" �Ç�� #�O#m �#zONz��O |�}E6 � ��R=6 #. �4W�� PW�� #��$#�O#m �X �L��K�� ���Q 4wPF Q" �"�L�QO"3#Ä�e" 
L�O"K O"Pu o}5I� �#�Q"P6 OK �w #�O#m O"K,�\ �#��#zONz!P5�w �. #�O#m �X 
��u L�"�\���B ��#2P. �KO�$4XK �. n"Pe" ��#zK#2 �L\ �5J#�\ �X �W�#t� #. 4X" �Ç�� "O�	���� O��
4X" �L\ �K"K 4-W� {#X �»»»»»» Q"

ÈOR. �#�O#mÆ�$ �#[�� �����
4XK ��. ��Ç�$ �#�O#�m 4�Ãa� Q" �"�L�QO" �#��K"K 
Æ[J �#�O#m � ����QP�Q +$ Q"P6 �#�� K�>�� �d."O
L�P�z�� |Ç\ 
KO"K �#�P> j#-\" DdX �� #. +$�w�"��F#� Q" P6�#. o}5I� �#�Q"P6 OKÆ[J �#�O#m �L�K��
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�Ç��" Q" �Ä" #�O#m �#[�� �L��$�� K�>��. ����QP�Q +$ P�Q #� Q"P6 OK {#Ãq �#�O#m � 	�Q�K� � �}t: +$ ��Q OK
�K�.8E. KO�� O#m �X#�\O#5I�O �"P. �5W�. �Pu |�"�" Q" 
L\#. K"Q$+$��Q OK #� ��.#5W�" DdX ��#. �#�.$ OK�4X"
#5�X"O ���" OK �� �K"K O"P�u �Py�Q#�. KO��� "O #�O#�m |��Ç[6 KO��� OK K�>��� ��Ph� �L���K 
���» {#X OKYP�N2 KO�� �"�KP5Wz O�e�. �.#5W�" DdX ��#. +$ ��Ph� 
�XOP. Q" V2 �w KPw CPd� "O �K#�Q �#���#XO#�

�� 'ULSVWRQH �� 3KUDWLF

,>�� L��"�6��� �#�R�� 
L��w�� �x�X�ÇB L�~�6 �w �.#5W�" DdX ��#. �#�.$ �w KPw �L�#[� L���K �4qPz O"Pu�w 4X" �$ Py�#�. O#m �#��O"��K ��O |Ç\ �=�pX" �#��5[�� � O�w�#��P~#z 
�$ P. ��Rq" �L��\ O#m �zKO�J�K"Q$+$��Q OK #�O#m �w L�w���P�z!�=�5� �" 
�O��" Q" �L�"�5\"L� �L��KZ�#XPq �#��#�P> �. �d.O #��5[�� ��"� �~#J ,>�� ����QP�Q +$ Q"P6 �5qO���#2 
�LÃ. |F"P� OK �L��$�� K�>��. ����QP�Q �#�.$ ZJPB �td��P�Q�4X" �L\ �5J#�\ ��#z�K |Ç�X ��Ph� �"��Ä �. 
��Ph� ��" �K�\�� O#m �L\Æ[J

�� %UHW] �� 6ZLQQHUWRQ

Q"P�6 P��Q OK #�O#�m L�Q���ULF � �5qPz O"Pu 4�#�F KO�� ���� �V6P. ��X Q" L���K ��#z�K |Ç�X ��Ph�
O#�m |�#Ç6 � 
��#�#2 |F"P� OK �L��$�� K�>�. 
Æ�6#5X"�OL�� O#[q �dX"� �. +$ YKPz P:" OK 
����QP�Q+$OK �L.#���� Z�#w 4XO#w ����QP�Q +$4wPF |�~K ����. �LXO�� |u"LF �. 4XO#w OK #��y5W>P. n�5J",>��� #���$ �KQ�#�. � �y5�W>P. �O#.�K �L\{#Ãq �4X" #>OK UO D~#_� Q" �L\ �5\#-�" O#m 
�d�"P\ ���B�#�P> j#-\" DdX ��#. �w�.$ �}�X� �. #>OKUOv!#J D~#_� �K�\������QP�Q +$Q"P6 Q" P6�#. O#m �5qPzO"Pu�L��\�� #>�.#> � �L�w #> Q" 
+$YKPz L�L> Æ�6#5X"�OL�� O#[q �L�$ K�>��. P:" OK 
KO"K

�� :DGRVH :DWHU

OK �j#-\" DdX ��#. +$�5q#� �#�P> P:" P. #�O#m �w4X" �$ P. 	���»
 ���6P����X ����QP�Q +$ Q"P6 ��Ph��. 4-W� 
�L\ Ph�L�L=6 ��Ph� ��" 
��}Ã� O"Pu Q" �L��$�� K�>��. �tq" �#5X"O OK � 
�5XO#w ����QP�Q +$ Q"P6�#�.$ 4wPF �w 4X" �$ P. �Ç5� 
�KPw ½Pq ��6P����X �w ��}W� |¼" �4X" P6P. ���» {#X Q" Z�2 ��Ph�K"L��O �#y�� �. �4X" #�O#m Z�"L�2 �L�Ä � �X#X" O�5w!#q 
�"�"Pq �#�q#Ç\ � #��QOK OK #� �O#=� OK �L�O�JL��"Pq �L�$���#. ����QP�Q +$ Q"P6 4u�� O�e�. � �L\ P2 �"O#. +$ #. 
Q#. �#�wP6 � �QOK �#�6 
L�L\ �#��zL�O#.
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OK ��#`�q �#��Ç-�\ Z�"L�2 ,>�� 
K�O�� �#. � ���#2 ����QP�Q +$ Q"P6 �w �F"�� ��" OK �zL�O�J �"�6P2�K�\�� +$ �#�P>

�� 0DORWW �� 'HYLG

��w #���QOK ��. #�.$�"�O n"PE�" ,~#m �[t� P. KO"K L�w!'6 	���� �P-�O�6 �. L��w �#y�
 �3�~#� ��>#�6 ��Ph�����QP��Q +$ Q"P�6 P��Q OK {�E�" L��"Pq �w L�w�� L��'6 3�~#� �L��\�� O#m �#�L�Q#X �KO�$ K�>��. ,>���O #�wP6 � #��QOK �. )5�#�� 
L�"�L\P2 #�.$�"�O #. 
#��#zONz��" 
�Ç�$ #. �K�\��x�6 �ÆB�w P.#Ã� YP5Wz ,>���KO�$��K�>��. �5\"K Ph� OK �L���K �A�$ #. �.#[� |��e �Ç-\ Æ� #�O#m �#zONz �L�O#1X��
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,�wP6 �. �y5W. � �5\"K �~�E�" �#��PpF |�#Ç6 OK ��>�6 |.#u Zt� �w 4X" �Ç��#Ç� |�"�Ä P:" OK�#���"K � �~�E�" �#��PpF ,�\"PX OK #�y�X ��O �KQ"�� K"�� �KO"K O#.�O D~#_� ��"�"Pq �x�X �K�6 �Ç��#Ç�L��. "O #��#�B �}��� ��" 
�}w 4~#F OK #�5qOK#. � #�5qOH� �L��\�� ��}I6 #��$ ��OK �. � �L�Rl~ #��~#B � ��"P.$�~� K�\��� 	#��~#�B � ���"P�.$
 #��Pp�F �L\ P6K#[z ,>�� ���Ã� 
{�E�" �dX"��.#��y5I�O�Pq �L�O�$��Q" �[I�. �~� L�$��� K�>���. {�E��" P�:" OK #�5W[��P�q ���y���" 
4W��� �O�Pa #��PpF ���"K OK �}Ç[���L\#. �K"K GO�y5I�O�Pq � ��#�z!#� 4W[��Pq P:" OK 4X" �Ç�� ��L. �#��-�\"PX
#. �EdX O"Lq#Ç\ ��Q 4X" �Ç�� ��P�Q �#�Ç�$ OK 
KP. ��. Q" "O �[\�2 D~#_� ��#w 
Z�#XPq �Ç�$ Q" V2�#��Pp�F ��. |�L-6 �L\ K#� ��"�dt� ��Nl6 �#[�� #. �~�E�" �#��PpF� � L.#� �ÃX�6 Y"�S�~�OL�� �#��zT���O#\" �$ �. �#. OK �w 
4X" ��L���Q 
���5�� OK ���O L�B 4XO#w 4~#F �#�� ��" �L��\ P5qOS � P5zOR. Zw�Pq�L\

��



�L��wO"L�#2 |�"�Ä ���

�� IHHG EDFN �� .LUNE\

�	�� |Ç\
 K�[. �$ P5[�. �ÃX�6 �. P=�� L�"�6��4-9� ��#�KO�JV2 
�~�E�" �#��PpF �L�$ K�>��. Q" V2�zKO�J���A�� � +$�#�P> "P�Q 
L�"�5q#� 4��t6 �K�J �. K�J O�e�. �Ç�S�~�OL��4�> Q" �5W. �#�O#5I�O�K�\�� |�#�5� RwP� ��X �.

�~�E�" �#��PpF �ÃX�6 OK KO�JV2 4-9� �#��t}F ��� |Ç\
GO L�#. �-�\"PX �S�~�OL�� �. b�.P� {�"L5� L��"Pq 
�~�E�" �#��PpF �-�\"PX ��O v!#J ��Ia Z\�2 OK
�-��\"P�X �S�~�OL��� �#�L���"Pq 
K�\�� #2P. �~�E�" �PpF �w��#y�� 
�O ��" Q" �	���� ��#. vP�w!
 L�K�K�\�� �$ P5[�. �ÃX�6 � �"�K �. P=�� �EdX �#��#�P> �#z � �}J"K �#�P> P. |�5[�
� �~#�B 4XO#�w!
 �"�O#F �F"�� OK �~�E�" �#��PpF ��#�� �q"Pz�2�6 �w 4X" 4XK OK �L�"�\ 
�$P. ��Rq"

�� 7KURXJKIDOO �� $XE

�	���� �+«"
 4X#��$ ���"P�2 �#��16 Q" Z�. �w #��PpF ow �. �+$��t5W� YO#. �. KO"K�y5W. 
	�>P.
� �5\"K |t: ��P�� P:" P. "O �~�E�" �#��PpF ,�\"PX OK4wPF �zK#�$ 
�~$D~#_� � �L\ KPJ �#�y�X 
v!#JOKv!#J �K�6 �	�� |Ç\
 K�\�� �5\#-�" ZI. ��" OK R�� nP. 
KPX �"�� �+$ OK �L��\�� �5\#-�" �PpF ow OK

��



�P�JM � K�\��Æ��.PwQ#z L�~�6 � ��#���\��. 4�~#Ãq Z�"Rq" �. P=�� �w �K�. P5[�. 4.�eO �"O"K P6K#�Q �#qOS�w�~#�F OK �K�\�� x�X � v!#J U#�6 DdX OK �zKO�J L��"Pq �L\ P6����e �. ��5�� v!#J 4.�eO P5[�.Z�#w R�� �zKO�J4X" �Ç�� �=�5� OK � L��\���~#J v!#J �K�6 Q" �X�WE� O�e�. �~�E�" �#��PpF �#��-~�p�� KO�JV2 ,�6P6 ��"�. � �L\��"�"P6 Z�#w ,>�� 4X" �Ç�� �PpF ��#2 OK v!#J �K�6 K#�Q 4�#Ia 
L.#��	�� |Ç\
 L�w�� P5�w "O RwP�5� ��Nl6 
�$

�Q"L�" ����X�z��+��> OK �"���O L�B 4XO#w �#����Q OK |�#� #� <w ��"�� P��_6 ��� |Ç\

�� *DPV �� 6SDOLDO &RPSHOLWLRQ

	�R�#z ��" �}�X��. P��_6
 4X" �L\ K�LE� ��O"KP.VÇÄ j��4}Ä �. Zw�Pq �#��PpF
YP5Wz �Ç�$ �#���� |J"K Zw�Pq �#��PpF ow OK #�q#Ç\ � #��#B �}�� 
�K��Ä �[Ç�Q 4~��X Z�"Rq" #.�#��#B �}�� OK �5p\$ �#�P> � �PpF �-�\"PX ��#2 OK�"�Ep¼ �#�P> �#�� �=�OL6 4~#F 
4�Ãa� ��" �L.#���,>�� � �K"KZ�"Rq" "Ox�X �v!#J D~#_� �Ç��#Ç� |�F 3OLu+$�#�P> 4ÄPX Z�"Rq" �4X" �5q#� YP5Wz!4q" P5[�. Æ�PE6 ,>�� 
LXO�� �#B �}�� �. ¿�#� ��L. �w+$�#�P> �K�\�����QP�Q Q" #��$ ��}I6 ���#>�.#>P=�� �=�5� OK � 4X#��$ ���"K Æ�KR� �Zw�Pq �#��PpF P�Q �w K�\�� #�q#Ç\ ��Q Q" �5�Wu OK �.#5W�" DdX�	�� |Ç\
 K�\�� �RwP� �[Ç�Q �5W�X OK P:" j#Ã\ �ÃX�6 �.

��



�~�E�" �#��PpF �ÃX�6 QP� ���
OK #��$ ��"�"P6 �w��#> OK 
4X" �#WÇ� �X P� Q" )-�Pt6 #���� ��Nl6 �w �L\ O"��� � +�eP� ���QPX Æ� P�Q OKU#X"P. �}E� O�e�. 
�EdX 4XO#w ����QP�Q +$ Q"P6 �#���E�� 
L\#. �EdX �#�q#Ç\ ��Q OK �tq" 4�>P�Q OK �KQ"��P�m Æ�$ x�X �K�6 ��X �. +$Y�"P6 ONz �#5X"O OK �K��Ä �Ç�~�OL�� 4�"L� �zOR. n�5J"���A��� � #��$ �#�Ä#Ã\ �Q"L�" 
�L�$ K�>��. #��$ OK �w ����QP�Q +$4q" �#�e�PI� ,�\ �L��\��^I[��L�w�� �zQ#. "O #��$Zw�Pq �#��PpF �Q"L�"
�P:" �. �5W."� �~�E�" �#��PpF L\O 
L��w�� �u�6 Py�LÇ� #. ����QP�Q +$ Q"P6 4q" �#�e�PI� �w��#�}E� OK�	�� |Ç\
 4\"K L��"�J �RwP� ��y~" #. �Æ�KR� �#�[Ç�Q �w4X"

4�"L� �L�w�� |�Ä ���h�6 �L��KY�"P6 �"��Ä �. �[w�Pq �#��y5qO�Pq ��O �w v!#J ��Ia Z\�2 ��� |Ç\V2 �4X" #�q#Ç\ ��Q OK ��P�Q Æ�$x�X �K�6 �K��Ä �Ç�~�OL�� 4�"L� Q" P5�w j#-\" v!#J �K�6 �Ç�~�OL���L�$ K�>��. s}Ã� �.$ �PpX �L\ j#-\" v!#J �K�6 Q" ZI. Æ� OK 
4X" �Ç�� L�L\ �zL�O#.Æ� Q"
��



+$ O"Lt� Æ� �"P. �L��$�� K�>��. �~�E�" �#�[Ç�Q ���z ��" �KP5Wz |.#t5� P�:'6 P:" OK ���OL�B �#�5XO#w!M�p� �#��#zONzU�ÇÃ� KPwO#w ��5XO#w O"Lq#Ç\ ��Q�Ç�~�OL�� 4�"L� ��t5W� KPÇ}�Ä �#�5F" 
^I[� K"Q#����OL�B 4XO#w �Ç-\ �#��Q"L�" OK �Ä��6 
L�"�L�XO �KQ"��P�m ��P�Q �#���� �. �w K#�Q O#�W. ��"�"P6 #. +$�L�.#���� YP5Wz ��O @�� �. P�Q �#�5~#F OK �~�E�" Zw�Pq �#��PpF 
Py�K ��X Q" �L�$�� K�>��.#� �3L��#6�w O"Lq#Ç\ ��Q �w�O�e�. L\#. K#�Q �}�J �}t: ��Q PX"PX OK �K��Ä�Ç�~�OL�� 4�"L� Pz!" � o~"

�� $HROLDQ &DOFDUHQLWH �� 'HQGULWLF SDWWHUQ

�	����� x����> �K#. �#�Ç�$ x�X {#9� �"P.
 L�$ K�>��. �ÇB�w!DdX 4q" �#��zK#5q"�Pq �w L\#. 4J"��Ç� LF �$#6 ��#`q 3#�> OK �K��Ä �Ç�~�OL�� 4�"L� �A�#�B � +OK �"���P-�Q�O Æ�$ x�X �"O"K �#����QPX ����� �"P.
 L.#�� YP5Wz �EdX O"Lq#Ç\ ��Q OK �.#5W�"�	��#>P� �5X#JP. �#�{�6$ Q" �JP. � �W�"Pq {#�\ � �#5W}y�")-�Pt6 O"Lq#Ç\ ��Q OK ,~#m �Ç�~�OL�� �#�K"Pz �w��#> 	�>OK �» Q" Z�.
 �"�16 ,�\P2 �#����"K OK �;�4X" �q"Pz�2�6 ,�\ #. �Q"��
�.#5W�" DdX OK 4q" �#�e�PI� 
4X" �O"K ,�\ O"Lq#Ç\ ��Q �"O"K �w cX�5� #6 ���� ,�\ #. �#����"K OK�w ��#��#B +$ Q"P6 OK �L�$ K�>��. �#�e�PI� |Ç\ U#X"P.
 L�5W�� ���Pu �w KPw ���.Z�2 �"�6�� "O ��Q ��"���"K ��P6,�\P2 � L�"�O#t5�#� R�� �O��#� �16 �F"�� OK �L�$K�>��. �~�E�" �#��PpF ���A�� �	L��\�� S#1�2Z�"R�q" #�����"K �����Ä,�\ �w ���y�#�� �	�� |Ç\
 4X" ���"K �#. ��X �. K�O�� O#h5�" �w�O�d�#�� #��$�Ed�X O"Lq#Ç\ ��Q OK ���"K �Q"�� �Ç�~�OL�� 4�"L� 3O�¼ ��" OK 
LXO�� �>OK �» Q" Z�. �. � L.#����4X" ���#2 �. �O �K��Ä �#��#�P> Q" P5zOR. �}�J
�5\"K �RwP� ��y~" �Ç�$�#>�. �EdX O"Lq#Ç\ ��Q OK |�W�#52 �� ����QP�Q +$ Q"P6 �#���E�� 
,�6P6 ��" �.Dd�X OK ��O#WJ#\ ��y~" 4X" �Ç�� �#�5F" �L��K�� �#[� #����"K �-�\"PX ��X �. "O +$ Z-�> 
L�\#.��"Py�� �4X" K"Q$��Q �"�I.$ OK �.#5W�" DdX �.#[� KO"�� �O#�W. OK �w L.#� YP5Wz �EdX 4XO#w �.#5W�"P5zOR. �#�Ç�$x�X �K�\�� �O#WJ#\ ��y~" #� #��#zONzK"L5�" OK�zKO�JZ�"Rq" ,>�� ����QP�Q �#��#�P>�. P=�� � �L\ P6L�L\ O#�W. �zKO�J �"R�� 
���Q DdX �-�\"PX Z�#w #. � L\ L��"�J �5\"KP. #�K"L5�" ��" Q"�Ç�� L��"Pq ��"
L�$�� K�>��. �[\�2 �#�y�XP�Q OKZÇ�Q �5W�X Æ� �w��#�Q �K�\��Æ[J �#��OK K#=�"

�� &KDON �� %DUEDGRV

��"���P-�Q�O Æ�$ x�X �#����QPX ���2 OK Æ[J �#��OK �ÃX�6 �. P=�� �w L\#. ��#�O#w�Q#X Q" �Ç� 4X"� �~#AI�� �O�K Q" Z��2 �#�L���"P�q 
����QP��Q K"Q$ ��Q +$ Q"P�6 �5�qO ���#2 �	+ 4~#F �� |Ç\
 K�\��K�\ Æ[J �#��OK �P�z|Ç\ K#=�" �. P=�� 4X" �Ç�� R�� �}-u ��y~" ��O ���� �EdX �[Ç�Q �P�z|Ç\�"�O#F ���� ��"�O#F �F"�� OKÆ[J �#��OK K#=�" �. P=�� L�"�6����~#AI� Q"Z�2 c�"P\ �	���� 4��X"


�� )HUPRU �� 'D\

�	���� ��K 
���� �O��Pq
 K�[. �U�K#. O#. �F"��

��



�L��$ K�>���. ��yIX#�2 
�}�¼" �.#5�W�" DdX �5qO ���#2 �� � ���� �[Ç�Q ��y~" �P�z|Ç\ �� 
�#=�"PX�	�� |Ç\
 L�5W�� 
�5W. ÈOR. �#��zK#5q"�Pq �#��}�2 OK �O#WJ#\ ��y~" #. �#��OKÆ[J

� � 6ZDOOHW  3RQRU  6LQQLQJ VWUHDP

�Ç-\ 3O�¼�. #��$ �w!"P6 � �Zw�Pq �PpF �Q"L�" OK j��6 ��� |Ç\� 	���� R�#�}�� Q"
 ���OL�B 4XO#w!

��



�� &ROODSVH GROLQH �� 7DNDND +LOO

��R�O�Pq �#��PpF ���
�	�» |Ç\
 KO"K K�>� �5qO���#2 #� �=�OL6 ���[��Pq Q" �P_�Ä 
Zw�Pq �#��PpF P9w!" �P�z|Ç\ �AI�O#6 OK

�w �y5I�O�Pq #� 4W[��Pq P�:'6 4E6 3L\�. �w P�P� OK L�6 ,�\ #. �~�E�" �PpF Æ� ��» |Ç\���L���Q�.��> v!"K" 
�#w!#w!#6 �16 OK �4X" �K"LJO {�E�" 
�zK#5q"�Pq ��~�" j�P\ Q" V2 �#�5F"

�� 3RLQW UHFKDUJH GROLQHV

�$ � KO"K K��>� #���$ |�#�Ç6 �"O�K �"P�. �Ç��#Ç� 4�~#Ãq Q" P5zOR. ��#[� Æ� 
��"�dt� ��Nl6 #. �#��PpF OK�4X" �K"K�� GO #��$+$Y�"P6 |E� #� #�.#�"�O �L\L�L2#� �#��dt� Q" P6�#. OK ��#�Q �w4X" ��#�z!#� �R�O�Pq
���B ���OL�B �#�5XO#w OK ����� �"P. 
L�"�5q#� |�Ç[6 �~�E�" �5W[��Pq �F"�� Q" )6L�Ä �w ��#����QPX OK��w ��#��Pp�F �L�K��� GO �#�A��� �KP5�Wz �#��y5I�O�P�q ��#y�#�z ��L����Q � 
�Ç�O�6O��2 
�����z 
$�2#2#. �"P�� 
KO"�� P9w!" OK�~� 
�[��� �� Pz!" �L�"|Ç\�"��"�5X" ��\P. �#��O"��K �"O"K L��$�� K�>��. ,�6P6��"�.#��y5I�O�P�q ���y���" (P9w!" �4X" �5I�O #��$ otX �w L�"��qL� �#���#JK�O ���Lu P�W� #� {#Ãq �#���#JK�O

��



�PpF ow3O�¼ ��" OK �L�w KO�JP. O#m #� �O#l� Æ� �. �~�E�" �zK#5q"�Pq ��X ���#2 |�#Ç6 �w �K"K GO��#�QQ" �$ ���#2 �#����"K � KO"K �~�E�" j�� Q" ���#. �#����"K ���� �L�L2 �=�5� OK � KR�O�� �O#l� ��OK �. Zw�Pq�L�"�R�O�Pq j��
�P�z!�=�5� ���

4�"L���
 ���"�"P�6 ��� �$ P�:" OK ��w 4X" �L���"Pq 
L�w�� �~�E�" Zw�Pq �#��PpF K#=�" �w �L\�5XO#w!�	�� |Ç\
 L�$�� K�>��. ��"�"P6 OK ��#`q 3"P��l6 �� � L.#��� Z�"Rq" 	�Ç�~�OL��

� �$ ��#`q 3"P��l6 
�Ç�~�OL�� 4�"L� ��. �Ç�O��6 b#-6O" ��� |Ç\�L�O�$��K�>��. "O �~�E�" �#��PpF �w �L\ �5XO#w!
��t. �. 4-W� �EdX O"Lq#Ç\ ��Q OK �Ç�~�OL�� 4�"L� �"R�� OK n�5J" ��L�B ���Ã�����QP�Q �K��ÄDdX+$ Q"P6 |E� OK �EdX O"Lq#Ç\ ��Q ��#2 OK ��"�"P6 3"P��l6 ��P6�L�Ä �tq" DdX OK �KO"K �}t: ��Q OK #�����	�� |Ç\
 4X" ^�I[6 |.#u ��#��O"���#� 3O�¼ �. Æ�5XO#w�2" ����QP�Q

��



��Q OK �.#5�W�" Dd�X �#��y5�W> P�. 	+
 
Zw�P�q �#��PpF �EdX �q"Pz�2�6 	o~"
 ��. �d."O ��� |Ç\O"Lq#Ç\ ��Q ��#2 �. Æ�KR� �K��Ä �Ç�~�OL�� 4�"L� 	/
 �EdX O"Lq#Ç\
�. b�.P� P5�w � �K�. �~�E�" �#��PpF Z�"L�2 ,>�� �EdX O"Lq#Ç\ ��Q �#�L��"Pq �w LXO�� Ph� �. ���B�4X" L�L\ O#�W. �q"Pz�2�6 P. �W��#Ç� 4-9� �KO�JV2� P:" "P�Q L��\���q"Pz�2�6 YP5Wz!

��



�� &RFNSLW

4X" �Ç�� ��"�5X" L�}. �#��y5W> P. #. ��>P. � �~#B 4XO#w � {L5Ã� �F"�� �#qOS �w �#��PpF ��. 3�#p6�K�\�� {#�Ä" ���}u" 3�#p5� c�"P\ OK �w L\#. KO�JV2 |�"�Ä 3�#p5� 4��#t� ��t5W� �=�5�
��X �. O"Lq#Ç\ ��Q �"�I.$ � K�O���.#5W�" DdX ��X �. �~�E�"Zw�Pq �#��PpF ow,X#�� �#�Q 4\Nz #.�	�� |Ç\
 K�O�� K"Q$ �"�I.$ ��Q

�L�#� �#> �. �#�>P. � #��16 |Ç\ � �#Ç� �K"Q$�#�.$ ��Q �. �L�XO � �>P. � �~#B 4XO#w YP5Wz ��� |Ç\OK 
�zKO�JP:" P. �L�$K�>� �. �#�5\K �KO"K �y5W. 	% �}FP�
 �5W. �a�F ���"P�2 �#��16 |Ç\ �. 	& �}FP�
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O� L�Q#X Æ�$ x�X OK 
��wR�6 ���"K OK�zOR. �#��PpF � #�q#Ç\ � �L\ Q#XO#w �P5[�. 3L\ #. 
Æ�$ x�X {�E�" L��$Pq #��$ �#5X"O OK �w KO"K K�>�� #��O#w L��#� {�E�" �#�O#�\ 3O�¼ �. +$ ONz�#���#[� #��$ ��� OK �4X" �O�K$ #��$ Q" �JP. �w �L�$ K�>��.�P�B �^I[� O#�W. �OK �5XK �K �4X" �X#�\Q#. |.#u #�Ç-}> #� � �O#m +�XO �. #��O"��K �y5[m$ ���A��
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� 	P5J#. � O�#J K�LF OK
4X" O� �OK O�E� �#5X"O OKZ�. � �w �Ç� �w KO"K K�>�|.#�u P5�� �K L��B �"Q"OK OK �5�XK �K P� � 	O� �OK O�E� P. K��Ä
 L�"�.��> � �~#�\ �#5X"O OK Py�K �5XK
	P5� ��� Q"Z�. �#��2 #6 ��#z!
 #��$ �L\ P5J"Pq � #��QOL����" �PX"PXYP5Wz �	�� �O#�\|Ç\
 L�"�P�y�2�>OK �» Q" Z�. �QOK �5XK �K P� ,�\ �4X#��y5X��2#� ��" �#5X"O OK Æ�$ x�X �L\ |F Q" �O#Ç\$ ��#[��4X"
��" �#zKO�JP. OK � 4X" ^I[� O#�W. {�E�" P:" OK �zL\G"Pq ,�6P6 ���� �. R�� �ÄPq �#��}Wz �#5X"O OK�w 4q#�OK � L�K "O �OK ���"K x�X �K�6 ��OK �. +$ ¿�PX M�p� �"�6�� "O#Ç\$ 
�B#�OK +$ #. 
�}Wz � #��QOL���KP�z 3O�¼ �B#�OK 4X"O 4XK ���"K ���2 PX"PX Q" L�"�6��+$ R�Pz!
� 4W�� 4J"��Ç� 
L�"P5� � �#��2 #6 �L\ KPJ �#���Q �"O"K #��$ P5[�. �w �ÄPq �#��}Wz �#��QOL���zL\G"Pq�L�"�L�$K�>��. R�� P5� � #6 Pdu �. �#��PpF � �5\"K �P5[�. 4qP[�2 R�� {�E�" 
L�"�L�P. "O Py�LÇ� #��QOK #>P�3O�¼ �. #��$^I[� ��y~" #� ��}wK��� 
��wR�6 ���"K �#��L�6 � #��O"��K OK �QOL��Æ� �P�y�2 #. ,�6P6��"�.#�>P�� 
��y~" ��" OK �KO"L� ��h� @�� Py�LÇ� Q" #��$ �}¼#q � L�"�L�[w H� �. �w 4X" �zOR. � ÆB�w �#���"Kj�� Q" {�E�" 
�}w O�e�. #�" 4X" �5\"K 4qP[�2 {�E�" R�� #���� �#5X"O OK 
L�"�K�. P6�~#X �Ç�$x�X �#�����Ç���5Ç6 �#��y5X��2#� �#5X"O OK 	#�O#m �
 #��PpF ��� �4X" �L\ �L�K �w O#�W. �QP� ��� #� � �"��� ��OK���"�"P�q 
�L�\ �K"K �#[� �� �O#�\ |Ç\ OK �w �O�e�. 
#��P~#z otX � #��O"��K 4\"KP. OK �L�"�L�$ K�>��.�4X" ^I[� O#�W. x�X �K�6 �zL\KPJ � #��PpF ���y��"

����QP�Q �#�.$ 4�Ãu�� ���
Q"P6 OK �.#5W�" DdX 
�OKow OK �w L\^I[� LX �P�y.$ Q" Z�2 
L\ �#=�" LX �5J#X �"P. �w ��#��XOP. OK���"K � LX4X"O 4XK �#���#�z OK #�" L�$ �#. �}�J #�P5��R�2 OK �.#5W�" DdX �$ Q" V2 �4X" �P5� ��»»�KO"K 4���" O#�W. �w L�K"K �#[� "O �Py�K 4�Ãu"� �B#�OK �.��>

�L\ �P�z!�Q"L�" �w O#. P� OK #��$ +$ DdX 
�L\ �KQ �XP5XK �K#> OK �B#�OK �.��> ���"K OK �w ��#���#�z OK�}Wz ��Q OK �w 4X" )� ��#�z OK #��$ ��P6���#2 � 4X" �K�. P6���#2 P5� ��»��» 
�B#�OK +$ DdX �. 4-W��4X"
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�L�"�L\ �KQ O� �OK4X"O ���"K OK �w s�OR6 �#��P~#z OK O� L�Q#Xx�X �K�6 �}wZ�#�� ��� |Ç\
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��X �. �B#�OK Q" �L\ O�K #. �w �L\�P�z!�=�5� �B#�OK +$DdX � ��#�z OK+$ Q"P6 
�q"Pz�2�6 �#��[t� ��#2 P.OK +$ DdX ,�\ 
L�"�}Wz Q" P6O�K �w ��#> OK �w �O�e�. K�O�� P6���#2 �L�6 �. �.#5W�" DdX 
	��wR�6
 ��w!O"Lt� �}Wz ��Q OK � K�. L�"�J �>OK �� Q"Z�. �P5� �� �}¼#q OK � �>OK �» K�LF �B#�OK Q" �P5� �» �}¼#q�LXO�� P5[�. #� � �>OK � �. ,�\ ��"
�~� L�K��� P��l6 �wL�" �P5� �» �}¼#q #6 #��6 "O ,�\ Z�"Rq" L��O ��" Z�. � �w �B#�OK +$ DdX �L�$�#.�K�. K#�Q �}�J R�� #qOS OK {�E�" L��"Pq 4qP[�2 �w L�#XO�� j�a�� ��" � 4X" �K"L� �#[� �P��l6 �$ Q" P6O�K�4X"
O#�W. 
L\#-� ��L\#� Pz!" ��wR�6 ��X Q" LX �B#�OK +$ ��OQP� Q" �P�z�}> �w L�K�� �#[� "O#Ç\$ #��zT�� ��"�K�. L�"�JP. �#�Q � ���R�P2
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NJ%� � ¿.#�� ��
�P��z!�Q"L��" � 3#Ä��e" |�}E�6 � ��R=6 
O� ��O�#[� P5qK 	���� 
 ��L�Pq 
��X#u ����$ n"Pe" � O� �td�� �P5��R�26LU $OH[DQGH U * LEE DQG 3DU WQH UV� 2 UJDQLF� ���� � /DU 'DP DQG 0D]DQGDUDQ��� ,UULJDWLRQ 3URMHFW� )LQDO 5HSRUW 9ROXPH ,9�9LWD�)LQ]L &RQWULEXWLRQ WR WKH 4XDWHUQDU\ *HRORJ\ ���� RI 6RXWKHUQ ,UDQ���� /HR� )� /DSRUWH $QFLHQW (QYLURQPHQW 3UHQWLFH +DOO� ���� ,QF���� (QJOHZRRG &OLIIV� 1HZ -HUVH\�9� %HORXVRY 6WUXFWXUDO *HRORJ\ ���� 0LU 3XEOLVKHUV� 0RVFRZ���� $8%� &�)� ������� 7KH QDWXUH RI FRFNSLWV DQG RWKHU GHSUH VVLRQV LQWKH NDUVW RI��� -DPDLFD�� 3URFH� � ,QWHUQ� 6SHOHRO� &RQJU� 6WXWWJDUW� S� 0�������%$.$/2:,&= � 0� � ����� � &RQ W U LEX W LRQ GH OD J§RFKLPLH GH V HDX[ � OD��� FRQQDLVVDQFH GH O
 DTXLI¦UH NDUVW LTXH HW GH OD NDUVW LILFDWLRQ � 7K¦VH GH 'RFWRUDWG
 ( WDW ¦ V 6FLHQFH V 1D WXUH OOH V� 8 QLY� 3 LH UUH H W 0DU LH &XULH � 3 DU LV �� ���S �%$.$/2:,&=� 0�� %O$928;�%�� 	 0$1*,1� $� ������� $SSURWV GH WUD¥DJH LVRWRSLTXH QDWXUDO � OD FRQQDLVVDQFH��� GX IRQFLRQQHPHQW G
XQ V\VW¦PH NDUVWLTXH� WHQHXUV HQ R[\JHQ � �� GH WURLV V\VW¦PHVGHV 3\UHQ§HV� )UDQFH�� -� +\GURORJ\ ��� ���� ����&9,-,&� -� ������� 'DV .DUVWSKDHQRPHQ � *HRJU� $EK� �� ����������� 'D\� 0�- � � ������ 7KH PRUSKRORJ\ DQG K\GUR ORJ\ RI VRPH -DPD LFDQ .DUVW���� GHSUHVVLRQV�� (DUWK 6XUI� 3URFHVV� �� �������������� 7KH K\GURORJ\ RI SRO\JRQDO NDUVW GHSUH VVLRQV LQ QRU WKH UQ -DPDLFD�� = ����� *HRPRUSK�� 6XSSO� ��� ������������� 'ROLQH PRUSKRORJ\ DQG GHYHORSPHQW LQ %DUEDGRV�� $QQ� $VVQ� $PHULFDQ���� *HRJU� ��� ��������6ZHHWLQJ� 0�0� ������� (URVLRQ F\FOHV DQG OLPHVWRQH���� � *HRJU� -� ���� ������������� .DUVW RI *UHDW %ULWDLQ �� >,Q�@ +(5$.� 0� 	 9�7� 675,1*),(/' �HGV������� .DUVW� LPSRUWDQW NDUVW UHJLRQV RI WKH 1RUWKHUQ +HPLVSKHUH� �������� 1HZ<RUN�(OVHYLHU��
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:,//,$06� 3�:� ������� ,OOXVWUDWLQJ PRUSKRPHWULF DQDO\VLV RI NDUVW ZLWK H[DPSOHV���� IURP *XLQHD�� =� *HRPRUSK� 1) �� ���� �����������D�� 0RUSKRPHWULF DQDO\VLV RI SRO\JRQDO NDUVW LQ 1HZ *XLQHD�� %XOO� *HRO� 6RF����� $PHULFD ��� �������������E�� 7KD DQDO\VLV RI W KH VSDW LD O FKDU DFWH U LVW LFV RI NDUVW W H U UD LQV�� >, Q �@���� &+25/(<� 5 �-� � HG��� 6SH WLDO DQDO\VLV LQ *HRPRUSKRORJ\� �������� /RQGRQ�0HWKHXQ��������� ,Q WH USUH WD W LRQV RI $XVWUDODVLDQ .DUVWV�� >,Q �@ '$9,(6� - �/ � 	 0�$�-����� :,//,$06 �HGV��� /DQGIRUP (YROXWLRQ LQ $XVWUDODVLD� �������� &DQEHUUD �$183UHVV��������� .DUVW ODQGIRUPV LQ 1HZ =HDODQG �� >,Q�@ 62216� -� 	 0�-� 6(/%< �HGV������� /DQGIRUPV RI 1HZ =HDODQG� �������� $XFNODQG �3DXO /RQJPDQ��������� 7KH UROH RI WKH VXEFXWDQHRXV ]RQH LQ NDUVW K\GURORJ\�� -� +\GURORJ\ ������� ������
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