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�" �. +�W�� ;#5~" +#5w �gF#>

(�PDLO� ND]HPU���#\DKRR�FRP �UOL� 4�.P6 �#y[�"K �P5wK ��=[�"K ��

��5�FO �i#w L°�E�

�L�ÇB
4J#��\ �"P�. �KO"�� OK #��$ 4 ¯���" � L�L> �dJ �#��IW� �L\ 4q#�
�5q#�� �"P. Y�6 � 4J#�\ ��R~ OK���L. 3#Ç� Q" �Ç� 
{��=� �P:" 4���
�. #� �X#�X �[�L�" �Q�F OK �L\ P[5�� O#:$ �#�� Q" �4X" L�L> �dJ �#��IW�
� ,�K" �. +�W�� v�}�~" r�J" �q ;#5~" +#5w 
�W�����#�4X#�X 
P6s�uK 3O#-Ä
�O#:$ ��P6��w Q" 	r ��� �q�5�
 gF#> �. O��[� PE. �. �P�Ä �~R5Ã� �~#Ä
#\#�2 �wQ L�F" ��#ttE� /#B �dX"� �. �$ #. 4X" ��#�Q P�K �#ttE� �w 4X"
4J#�\ 8Ä#. 
�Q#6 �#��IW� �JP. �L\ 4XP�q �L�O"K ��#�\$ 	���� �P�#u

�. 7O#F �#� �. ��X �Pu Q" ��~#Ä ���"K�� Æ��" �w L\ +#5w o~�� �}¼" 4���

�4X" ]�_J ��" OK �XOP. Pa#F O#5\�� �4X" �K�. �-}Ã: ��-}l6 L�̄E�


�#��#X#�X 
�-}Ã�: L�̄E� �. 7O#F 
��QO �. �}Ä 
��#�4X#�X 
gF#> ��S"�L�}w
��#�X# ¯-Ä

#���6 
L�"�KPw �O#\" �#ttE� �w ���y�#�� 
�#�X# ¯-Ä �. �#���" Q" ���X" 4~�K {#t5�"
OK ��w �qP�y\ 3"P��l�6 �4X" �K�-�� Py�K ��"L�#J �. �"L�#J Æ� Q" 4~�K {#t5�"
8Ä#. �L> ��E� �. L�$ L�L2 �#���" 4~�K 4-W� �. �#�X# ¯-Ä 4~�K ��L. � O#5J#X
�O#�\" R��� �#�Ww ��JP. �w ���z�#�� Py�K P�-Ã6 �. �K�. �#���" Q" 4~�K ��" R�#�6
�. �#Ç6" � �Ã�#> �O"K" �"P. �Q� �#�K#�� V�X'6 OK �#���" 4~�K ��"�6#� 
L�"�KPw
�4X" �K�. #��$ b�tX |��K Q" �Ç� Æ\�. 
�Ã�#> �O"K" OK K�J ��w �#����\ �#��
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�O"K" �"P. 
L�K�. �5q#� 4XK 4q�J �. �#X"PJ ��"P�" �#�#t�K Y�K P. �w �#�X#-Ä
�#��#X#X �#�K#�� Q" L�}t6 �. �Ã�#> �O"K" OK L�L> �5�X Q" �P�z�P�. ��R~ � �Ã�#>
��" ��L�K"K �#=�" �#��#X#X ��"P>" � �O"K" �#h� Q" �P�z�P�. #. "O O#w ��" � L�5J"KP2
��>P6 OK ���� 4wPF �Ç}. 
L[� �#=�" ��"P�" �"O"RzO#w �. O��" �KP1X #. #��6 {�E6
�E�� ��. 4wPF ��" �w �K�>� #. ��L\ Q#m$ o}5I� �#�����Q OK �#��#X#X 7"P��
K�. {�" �X#¯-Ä P_Ä OK #��6 #�" 
K�. �L\ Q#m$ R�� ���" P_Ä PJ"�" OK �5I�Pz � �5W>
#��$ Q" ��"�"Pq ��5� O#zQ�O �$ OK )Ãdu �w �#��#X#X P_Ä 7"P�� Q" ���hÄ �=F �w
P5[�. ��5� Q" �#�� ��" OK ��L\ ��>P6 �.PÄ �. ��"P�" ��#�>P5� cX�6 
�K�. K�>��
��"�"Pq ��5� Q" �K�.�O"KÆ}� 4X#�X +#. OK �L\ �5\#y� O#:$ 
�#�X#-Ä �u�Ä KO��
4X" �KO�$ �}_p� YO"Rz4XP�p~"OK ��L� �." 
�L\ ��>P6 �.PÄ �. P_Ä ��" OK �w
� �L�#� �u#. |t5W� �E� �. Q�P�" �. #6 ��5� ���z ��" Q" �K�LÃ� K"LÃ6 #��6 oX'6 #. #�"
#6 ��5� ���z ��" Q" ��hÄ" ZI. L�B P� 
4X" �5qPz O"Pu #� O#�5J" OK #��$ Q" �JP.
#��$ Q" v�}�~" +"K$ +#. OK �L\ �5\#y� O#:$ OK � �K�. K�>�� �5[� � �5p� �#��Pu

��4X" �L\ �K#p5X"
� � �

4¯��� 4J#�\ �LÄ �KO"�� OK 
�dJ ��5� D�E_6 �#��O"�\K ��P6�L̄> Q"
�KP�. 4XK 
{�" �Ep¼ �zK#5q" ��B �p}5I� |��K �. �w 4X" P:" �$ �Ãu"� o¯~��
OK �KKPz�� �}¼" o~�� 4J#�\ �LÄ 8Ä#. 
O��[� �p~�� �. +#5w +#W5�" � �#-6#w
�K"Pq" �. �w KO"K K�>� ��"�"Pq O#:$ 
�X#�X �[�L�" OK �L\ �5\#y� �#�+#5w �Q�F
�P:" � L�"�K�. +#. ��" OKYO#y� OK^J#\ �K"Pq" �Ç�$ R> �. �w L�"�L\ �K"K 4-W�

�L�O"L� �L\ �K"K 4-W� +#5w #. �Py�K b#-6O" 
L�"�5\#y� O��[�
�. L�E� �P�Ä�." �. +�W��v�}�~"r�J" �q ;#5~" O��[�+#5w O#:$ ��" �}�> Q"
�-��K" �"���Ä �. gF#> �"�"Pq 3P�\ �4X" 	r ��� �q�5�
 gF#> �. O��[� PE.
4J#��\ �LÄ �$ �=�5� �w �O#w 
L.#� 3P�\ �" �#� �. P:" ��" �w �L\ 8Ä#. �5W>P.
��#W�~" � �X#E�~" �#� �. �Py�K P:" �Ç��" #�w �4X" �L�KPz �$ �}¼" o¯~�� 4���

��4X" �L\ P[5�� gF#> �. 4XOK#� +#W5�" #. ��PWw �X�� �. �W�Ä o�~'6
��" �}¼" �"��Ä L�#\ �5F #� � ;#5~" +#5w o¯~�� �}¼" 4��� 4J#�\ �"P.Y�6
#\#2 �wQ L�F" �$ O"L�#� DE_� � stE� cX�6 +#5w ��" O#[5�" Q#m$ �#�� Q" +#5w
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�4X" �KPw 8E. j�a�� ��" Q" +#5w ��Lt� OK |�_p6 �. �w L\ Q#m$ 	� ���� �P�#u

P. ��Ç6 #. #��$ Q" �JP. #��6 L�XP. �L�L> ,}d� �. +#. ��" OK L�5W�"�5� �#ttE� #�"
+#5w o�~'6 �LÄ P. �t5� �}�~K "O ��" 
gF#> O#:$ Py�K Q" +#5w Æ-X �K�. 3�#p5�

��L�"�KPw PwM gF#> ��X Q"
� � �

�. � v�}�~" +"K$ +#. OK �WJPX +#5w� �"��Ä #. �"�~#t� OK {#5�Q�O V5�"Pq
+#5w #��$ Q" �Ç� OK �w 4X" �5J"KP2 v�}�~" +"K$ +#. OK �dJ �"�IW� �K �XOP.
�#5X"K 4t�tF OK ��4X" �L\ �K"K 4-W� �WJPX,�e �. L�F" O��[� n�W}�q �.
OK ����� �-5=� ��FP� �KKPz�� Q#. P5��w ��#�Q �. s�tE6 �~#Ä �. #��IW� ��" K�O�
4X�z$ OK �#y[�� 4~#�" O�.O$ �$ P�\ OK �w �#X#�\O�#J 4W[� ���5p� � 4W�.
,��e ��. L��F" Q" �"�IW� �L\4q#� Q" P-J �"�~#t� OK 
K�. �L\ O"RzP. � ����
�K��. �5q#���wP�6 �#���#I.#5w Q" �Ç� OK �� �w K�. �K"K v�}�~" +"K$ OK �WJPX
P. ���X" �pW}q �P�z|Ç\ OK �� �#y�#> � �L�w KPz#\ �"��Ä �. �WJPX 4���"
4W�"�5�� ������ ��FP� ��#pX'5� �K�Rq"�� �$ 4E¼ 3O�¼ OK o[w ��" 4���"
�5F (P�#i � L�#XP. �Ä��=� �$ �. /#B �"P. "O K�J ��"P�IX +�5Ç� 3O�¼ �5F
{#F ��" #. �L\#. �L�#�� �IW� ��" Q" YO"Rz OK �-}d� 
��FP� �$ O#:$ OK R�� �XO#q �.
��" ��4X" K�>�� 
�KPw �O�$KPz ����� �w �"�IW� �#�� OK �IW� ��" Q" �P��_6
oX�� �#� �. �KPq cX�6 �L\ �qPÃ�+#-~�" ��M �v�}�~"+"K$ �$ �"��Ä �w �IW�
�5Ç� �4X" �L\ 4.#5w � ���� UO#� �» � r ��� {#X �=E~" �M �» OK K#�Ä �.
+#5w #. �$ b#-6O" 
�IW� ��" OK �WJPX �. �$ +#W5�" �"�X +#5w ��" �>�6 ,~#>
+#5w ��" 
K�. �5q#�OK �IW� ��" Q" K�J �XOP. OK R�� ����� �w���y�#�� �4X" ;#5~"
� �L��$ +#5�w ���" OK ��w #�~�u|t� �JP. U#X"P. �4X" ;#5~" +#5w P. ��5-� ��Ä
;#5~" +#5w o¯~�� �w K"K�� �#[� 
K�. �L\ �$ �dp5� ��T2Z�"K �t6L�E� �"�OK#\
;#5~" o¯~��� "O ��� ��T2 Z�"K �w 4X" �-}l6 � �-}Ã: 7O#F �. L�̄E� �#� �. �KPq
�K�. {�l[� K�J +#5w o�~'6 �. � ��� � r��� K�LF OK �w �5pz �4X" �KPw �qPÃ�

��4X" v�}�~"r�J" �w ;#5~" �� �" +#5w �"��Ä �
��. ��~P�. ��#I.#5�w Q" �"�IW� �qPÃ� 
�"�~#t� OK P~�\ O�zPz � ���» {#X OK
cX�6 �IW� ��" �w 4X" �KPw P[5�� ,6#w ��OQ �. �}Ä �. +#W5�" #. ���� �O#�\

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§
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���4X" �L\ 4.#5w r ��» �#`�O OK �O#_�" L�̄E� �. P`J �. L�̄E� �#� �. �KPq
��" � �L�$ gF#> �. +�W�� ;#5~" +#5w Q" ��#�{�u|t� �$ OK �w �KPw �O#\" P~�\
�w �5qPz �=�5� �$ U#X"P. � �4X" �-}Ã: 7O#F �. L�̄E� �#� �. �KPq Q" |t� �. ,~#d�

���4X" �-}Ã: 3#p�~'6 Q" 
L\#.�� v�}�~" r�J" �$ 4XOK �"��Ä �w ;#5~" +#5w
#. ����� ��FP� �w �"�IW� �w �KPw �O#\" 
�IW� ��" Q" K�J �XOP. OK {#5�Q�O
��" #. �KPw �qPÃ� P~�\ �w 4X" �"�IW� �#�� �KPw �qPÃ� �WJPX Q" �p�~'6 �"��Ä
�K"K 4-W� ��QO �. �}Ä �WE~"�." �#� �. �_I\ �. +#5w 
��~P. �IW� OK �w 3�#p6
OK {#5�Q�O �w �A�$ �4X" ����� cX�6 �L\ �5J#�\ �IW� Q" P6��w �"�IW� � �L\
�. �}Ä 4��� 
L.#�. �$ �"P. �IX#2 #6 �KPw �ÃX �IW� �K ��" �O#.OK K�J s�tE6
���4X" �5q#�� +#. ��" OK �Ãdu HX#2 �" �5-~" �w 4X" �WJPX #. �$ b#-6O" � ��QO

� � �

�w 4X" �L�B �O#�P�\ ���$ #� v�}�~" +"K$ +#. OK Æ�X�w ��5� P[� � /#B
3"O#[5��" ��w �5qP�z O"P�u ��W�"Pq OK �w#X ��#�-~ stE� 
��dÄ |�}> 4�� ��>�
�. #6 stE� ��" �w �O#:$ �}�> Q" �L�"�L\ #��$ O#[5�" �L_5� �Ã�}d~"O"K � +Pl~"O"K
�. �}Ä �WE~"�." �#� �. �KPq o�~'6 v�}�~"+"K$ �#� �. 4X" �.#5w 
�KPw P[5�� {#F
��#I.#5�w OK +#5w ��" Q" KPq �. P_E�� ��dÄ �#�z �. �"�IW� U#X"P. ,6#w ��QO
+"K$ +#. OK �L\ �5\#y� 3#p�~'6 Q" K�J +#5w P. �#6�w �"��Lt� OK ��QO �." ���~P.
�4X" �KPw �O#\" O#:$ ���z ��" �. ��#Wq" �5q#� �"O �#z � |��d6 Q" � �5pz �IX v�}�~"
K�J �. P5[�. "O ��QO �." �>�6 � �5\#y� v�}�~" +"K$ +#. OK �w �P_5I� O#:$ Q"
�5\#y� �-}Ã: 7O#F �. L�̄E� �w �A�$ � P��>OR.+#5w �#� �. +#5w �K 
�KPw ,}>

�LW����� +#5w �K ��" �. �O#\" OK ��QO �." �4X" �K�.
7O#�E~" �. L�̄E� �Ãa� #� � P��> OR. +#5w Æ~M �q �#��" O #� P_J"�

�O���[�~" ��O#-�J" � �p~#�W~" v�}��~" r�J" �� ��> NJ" ��� 
�-}l5~"
PwM ��" �" PuL. ��q #�KQ � P_5I�~" "N� #�P_5J#q 
�.#5w �q #�Ã�=q �q�PÃ�~"
� j#�X�" ��Ä �-�6 #�. {"���" P�N-6 �}Ä 8F � v�}�~" ¿�#-e �~#�5X" ��

�+#5w �q Æ~M �XO �}9�~ �l-�� �#w #� � +�}t~" �PÇ�6

nNF #. � �-}Ã: +#5w U#X"P. 
K�J +#5w o�~'6 OK ��QO �." 
�5pz ��" U#X"P.
�P�PE6 
�#\K#2 ��X Q" {"��" +#WF � LF�. nP¼ �. �� ��¼�6 |9� ,~#d� �JP.
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�." �w �-}Ã: � �-}l6 +#5w L\ �O#\" �w ���y�#�� �4X" �KO�$ KPz �" +#5w Q" P_5I�
gF#> �. +�W�� ;#5~" �#� #. �L\ P[5�� O��[� �5� �#�� �KPw ^�I}6 "O �$ ��QO
8Ä#. ,~#d� ��" �4X" �5pz �IX�-}l6 �. �$ +#W5�" Q" 4F"P¼ �. ��QO �." �w 4X"
��Ã� �$ 4XOK �"��Ä #. "O �$ � L�K ��"O" ;#5~" +#5w Q" Py�K /#B ��dÄ |�}> #6 �L\

�L�w O"Q#. ��"�O �-}Ã: 7O#F �. L�̄E� �. 4XOK +#W5�" #. �v�}�~" r�J"
r�J" ��Ã� �� +#5w Q" �K�ÃW� �4X" �L�$ ¿.#�� OK �wL�" 3"O#\" �-}Ã: �O#.OK
�t��. ���4X" �KPw |t� �$ Q" �O#-J" � �KPw K#� K�J ¿.#�� Q" �Ç� �"��Ä �. v�}�~"
,~#d� #�" 
�KPÇ� �K#� +#5w ��" �#� Q" L�B P� R�� ��#W�~" � �X#E�~"+#5w o¯~��
+#5w 
4X" �L�$ �-}l6 {#F CP\ �w ��#> #��6 (P�#i �4X" �KPw |t� �$ Q" "O ��"�"Pq

�4X" �KPw K#� ���B �� Q" O#_5J" �. �w L\#. ��L� �." 4XP�p~"
�� �~� 
�#u#J �. D5p~" �}�> �q �#w � 
7O#E~" �. L�̄E� ��X" 
�-}Ã9~"

���a�P~" +#5�w 
�}�#�XO +#5�w 
	D5p�}~ �p~"
 v�}�~" r�J" +#5w ,5Ç~"

	��� ] 
4XP�p~" 


�}�> Q" �KP. �P�. �L�B �#��IW� Q" +#5w ��" Q" K�J L�L> /#B OK ��dÄ |�}>
OK �w ÈP. ��� OK ���� �O#�\ �. #�q�¼#�" ��#I.#5w OK v�}�~" r�J" Q" �"�IW�
�q ���;#5~"� 3O#-Ä �Ww #�LÃ. � �L\ PwMv�}�~"r�J" +#5w �5XOK �. +#5w �#� �$
#\#2 �wQ ��FP� �w +#5w ��" P��_6 OK �w �-}d� 
4X" �K�Rq" �$ P. "O ��X#�P~" O��"
�#> Py�K ,~#d� ��" �. �>�6 #. �4X" �#�#�� C�a� �. 
�KO�$ ;#5~" +#5w Q#m$ OK
+#5�w �#�� "O �$ L�#. � �K�-� gF#> Q" �P:" ;#5~" +#5w �w 4W�� ��" OK �L�KP6
�-}Ã�: � �-}l�6 7O#F �. L�̄E� ��"P�" �#�5F" ,�K" � �~#Ä o�~'6 v�}�~" r�J"

�4W�"K

�$ O#5J#X �. ��#y� �v�}�~" r�J"
3#t�tE�6 �w 4X" �Ä�a�� ���X" �O�K OK ��#X#X P_Ä ��5� ��>P6 4wPF
L�̄E� ��FP� �#��5\#y� Æ\�. #��$ �#�� Q" �w 4X" �L\ P[5�� �$ +#. OK �L�B
OK ��#�~#Ä �"�5\�� ��FP� �$ 3�#t� �}�> Q" �KO"K �"�T�� �#y�#> �P��� �L�E�
���4X" ��#X#�X P_�Ä �#���#�;#�6 +#5�w #. �$ b#-6O" � gF#> ;#5~" +#5w +#.
+"K$ #�� v�}�~" �E�_� �"���Ä #�. �O#:$ YO#y� �KPw �O#\" �L�E� �w ���y�#��
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� 4\"L� �"���[�2 +PÄ 3#�.K" OK 4q#� ;"�O �X#-Ä 4WI� P_Ä OK �w ���#d}W~"
��#X#X P_Ä ��5� ��>P6 Q" �5qPz �y~" 
���X" �O�K OK �O#:$ ���B YO#y� �#�-�
�$ OK R�� �6"P��l6 ���X" 3"K#t5Ä" Q" P:'5� #���>P6 ��" �#�P> OK �w K�. �.PÄ �.
��>P6 P_Ä Q" �L�#� �u#. ��5� K�LÃ� Q" �Ç� 
v�}�~" r�J" +#5w ���4X" �K"K GO
Q" "O �-~#d� �>P5� �w ��w ��5� O#5J#X �5F �$ OK �w 4X" �.PÄ �. ��#X#X ��5�
�w ���y�#�� "O v�}�~" r�J" +#5w 8F#-� �4X" ^�I[6 |.#u 
�K�Rq" �$ P. K�J
�}¼" ZI. �w �LÄ"�u � ���"�u �KPw ��Wt6 �"�6�� ZI. �X �. �KPw �O#\" �L�E�
�� V�~� 
�"Nw � "Nw Æ}�~" sF ��� ��B �#�3O#-Ä #� � �L�K�� |�Ç[6 "O +#5w
���\ � ��#X#X �O�K Q" �L�"�\ � #������ ��K ZI. �4X" �L\ �#�. �v�}�~" r�J"
�#�. P_Ä �$ Q" ��#��#5X"K � 3#�#ÇF �#�. #. �w 4X" �O�K �$ OK LÄ"�u ��" �"P>"
�#��. #�. �$ OK ��w 4X" ���X" P_Ä Q" ��#������ � L�"�\ ��X ZI. �4X" �L\
P_Ä �#��#5X"K OK �L\ PwM ,~#d� �#�� ���X" P_Ä Q" ��#��#5X"K � 3#�#ÇF

�KO"K�� �#�. "O ��#X#X
� �K�. c-6P� �� #. +#5w {�" ZI. �K �w L�K�� �#[� �.�J �. �L�.��Wt6 ��"
��" �L\#. ��#X#X �5� Æ� Q" �5pzP. ZI. �K ��" �w 4qP�N2 �"�6�� "O {#�5F" ��"
v�}�~" r�J" +#5w 4t�tF OK +#5w o¯~�� � �>P5� �-}Ã: 7O#F �. L�̄E� �w ,}d�
ZI�.
 �$ P. K�J Q" �-~#d� �K�Rq" #. ��#X#X P_Ä Q" ��5� ��>P6 U#X"P. "O K�J

�KKPz�� L��'6 R�� �Py�K L�"�\ #. 4X" �KO�$KPz 	��X
���B K�J +#5w o�~'6 4}Ä �#�. OK K�J +#5w Q#m$ OK ��#X#X �5� �}¼" o¯~��

�4X" �5\��
�hÄ�" Æ}�~" ��K �� �}Ä �� #��" ,~#t~" "N� �q #���w P9w " �#q LÃ. �
#��O �~ �~ ,=� #� ��#�� �Ä R=Ã� |. 
�u�J" o_� �" #�5Ä#d5X" �q �Ç� �~M"
� ��M O�m" �o}Ç6 �_u#. U#�~" �� #�LÃ. Æ~M o}Ç6 �� �#q #`�" � �#�FP\

�#�O"N5Ä" |9�. ON5Ã� �" �Ã}Ãq 
PÇq LF"
� 
PÇq #�. c�E� � � 
��� �q ��t6 ��#�� �hÄ�" Æ}�~" r�J� V�~ �
k}-�� ��" �i �� � ���#l~" �N� �~" #��L~" Æ}� Æ}� {�" N� L�"R56 #�"P6 4�"
��aO#Ã�� �W=~#�. � �9�� ��-[5~#�. {#�u ���w #�L�Ä ��q �L�~" "N� �_u"

�	�� ] 
v�}�~"r�J"
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�.P�Ä ��. "O ��#X#�X P_Ä Q" ��5� �-}l6 �w L�K�� �#[� �.�J �. 3"O#-Ä ��"
K#� ��hÄ�" Æ}�� ��B �.#t~" #. �p�}J Q" ���X" P_Ä ��5� OK �w "PB �KPw ��>P6
�"��Ä #. �� Q" �#u#J �. D5q o¼� OK +#5w Q#m$ OK K�J �-}l6 �w ���y�#�� K�\���
�"��Ä #. L�#. "O �p�}J �w L�w�� D�P_6 Py�K ��#> OK � �KPw K#� ������~"P��" �~��
�K ��" ��>P6 Q" LÃ. K�J �-}l6 �KPw K#� �������~"P��"� #� � ��"���"� #� ��"�p�}J�

�LW����� �6#E�P_6 OK 
L�.
v�}��~" r��J" ¾Ã�. "N� #�.#5w �q #��ÇF Lu #�$O "M" {�t� ��#u |Ã~�
��" �ÄQ M" +#5Ç~" "N� ¿a"� ¾u#� Lu � +PÃ~" v�}� � �#X#X {$ �� ��a#�~"
Æ�~�" � �{#t�~" �q �L5Ã� � gp}~" �q �}h�q ��#�� �hÄ�" Æ}�~" r�J� V�~
� #�#��Ä Æ~M L=6 4�" ��}Ä�" c��~" L�Ä �dX�~" �t-d~#w #�L�Ä �� v�}�~"
� �`� �� P�X �q Ph� �� #�~�t�� �~#t�~" �N� �" �}Ä � 
#�#�. Æ��Ä �L�[6

�s�q�5~" �#. � L�#\ �� P�X

� �KPw ��>P6 "O ��#X#X P_Ä Q" ��5� �-}l6 �w #ÄK" ��" P. �"�6�� �w �Py�K |�~K
P_�Ä ����K �#`q �L��w VÇÃ�� �w 4X" �-~#d� PwM 
�K�Rq" �$ P. �-~#d� K�J Q"
P�#Ã\ �JP.4�#ÄO ��R~ �$ � KO"L� ���X" �O�K #. �-X#�6 ���z@�� �w 4X" ��#X#X

�4X" P�Q 3O#-Ä 3#E�P_6 ���z��" Q" �"����� �4X" ��#X#X P_Ä
�Q�P��~" � �#>P��~" #�"L� Æ}�~" sF �� �


KP-~" |_q � �#5[~" {�JK �#>P��~#q ���W~" �_q #���" Æ~M �q �}Ã~" �

�#>P��~" �q 4W�~ �"�F" Q�P��~" �q �" �" �PE~" |_q {�JL. �M" Q�P��~"�
+P�a � {"L-5�X�" � {#��Ã~" ��~�6 � ;"PI~" C#55q" � ��W~" {#-t5X" #���q
�K#�\" � �#.Pt~" ,�Pt6 � �#�~" ,¼ � �"P��~" 3��. ��wR6 � P��#�L~" ��O"L~"

���Æ~M �-\" #� � �#��-~"

�#�4\���2
+#5�w �KP�w ���"O" �#�X# ¯-�Ä �L��XO 3OL�u ��. �#�P> Q" �~�" 4XK �#�YO"Rz �w ��5� ��P6��� ��
Q" ^u#� �"�IW� U#X"P. �-}d� O#-=~"L-Ä � �O�L~" R�RÃ~"L-Ä "O +#5w ��" �4X" ��X#-Ã~" �~�L~" O#-J"
P[5��� 	� ���� 
���� 3�P�.
 �L~� � U#-Ã~" O#-J" ��q +#5w ���X#-Ã~" �~�L~" O#-J" �"��Ä #. +#5w
�}=� 
���X#-Ã~" ��ÄL~" �}Ä L�L> ��a� �"��Ä #. �"�~#t� OK 
+#5w ��" O#[5�" Q" Z�2 �O�K �L�"�KPw

�K�. �KPw ��"O" +#5w ��" Q" �}_p� YO"Rz ����� ] 
	���� K"Ll.
 ��}Ã~" � +"K §�" � �̄}w
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�#� �. �#�X# ¯-Ä � �#���" H�O#6 OK {��=� �P:" Q" �[I. � ���» OK @��R�#�Pz UPd2 �K ��" Q" Z�2
H�O#6�"��Ä #. "O �$ |w � ���� OK � K�. �KPw P[5�� P[Ã~" �K#E~" �" Pt~" �� {��=�~" H�O#5~" +#5w �� �N-�
+#5�w OK ��O#�\ �\�� �4X" ��X#-Ã~" �~�L~" O#-J" +#5w Q" �_�I}6 4t�tF OK �w KPw P[5�� �#p}I~"
�#� �w �KPw �O#\" �L�$ �u H�O#6 OK �X#-Ã~" +#5w Q" �w ��#�~�u|t� �. �>�6 #. 
rP�\ Q" �#�X �#��}Ä
4X" �Ww �B +#5w ��" o¯~�� �w ,}d� ��" Q" L�B P� �4X" �X#-Ã~" 
��X#-Ã~" �~�L~" O#-J" +#5w 4XOK
4X" �Ç�� P:" ��" �~#�5F" o¯~�� �w �O�K R�RÃ~"L-Ä � P�Ä r�O#q ULF #��6 �4X" �5py� ��IX
�#ttE� ��X Q" �w K�. ��#�z #��6 L\#. 	r ��� �q�5�
 C#d� �." �. O��[� �"P�� �. D~#¼ �. L�̄E�
��5~" |��"K �w �Ph� �4X" �KPw o�~'6 �#�X# ¯-Ä 4~�K +#. OK "Oo�~'6 ��~�" �L\ �5pz �w K�. �L\ Q"P."
�}Ä �#u$ �4X" �KPw L�KP6 Q"P." R�� �Ç�X �." �. +#5w +#W5�" OK ���A�� ��5~"
 4X" �K��� KO "O �$
P:" �#�� "O +#5w ��" �L�"�\ #. 	���X" ÈOR. nO#Ã�~"�P�"K OK ��X#-Ã~" �~�L~" O#-J" |JL�
 �#��"P�.

�v�O �	4X" �5W�"K ���X �#> P> H�O#6+#5w OK �q�w �9Ä" �." �"P. �L\ PwM
0RVKH 6KDURQ� %ODFN %DQQHUV )URP 7KH (DVW� 7KH (VWDEOLVKPHQW RI WKH $EEDVLG 6WDWH

,QFXEDWLRQ RI D 5HYROW �(� -� %ULOO� /HLGHQ ������ SS��������� 'DQLHO (OWRQ� 7KH $QRQ\PRXV

+LVWRU\ RI WKH $EEDVLG )DPLO\ DQG LWV 3ODFH LQ ,VODPLF +LVWRULRJUDSK\� ,-0(6� [LY ������� SS�

��������

�}ÄL�X ��>P6 
�P=� ��5WI� �Pu �X Q" �Ã�\ +�5Ç� 7"P��+#5w OK ��#-e#-e �XOL� ��WF L�X
�}Ä�." "O +#5w o¯~�� ��� V���#2 ������» ] 
{�" P5qK 
	Y ���� �u
 �#�PpÃ> {�XO � ��"Pu
� �P�z|Ç\ Q" 8E. OK �L\ �5\#y� ��� O#:$ �"P. �4X" �5W�"K �Ç�X �." �. O��[�|�Ä#�X" �. L�F"
�q 3#X"OK � 7�E. �OK �L\ /#B 
��X#-Ã~" ��ÄL~" 
�O�L~" R�RÃ~"L-Ä ��. L�Py�. �#�X# ¯-Ä 4~�K ���Ç6

������ ] 
	� �»»» s[�K
 |u#Ä ��-� O�5wL~" M#5X�" �~" �"L�� +PÃ~" H�O#6
5� 6WHSKHQ +XPSKUH\V� ,VODPLF +LVWRU\� $ )UDPHZRUN )RU ,QTXLU\ �3ULQFHWRQ 8QLYHUVLW\

3UHVV� 3ULQFHWRQ� 1HZ -HUVH\� ������ SS� ��������

OK �#�#.Q+PÄ P:" L�B �. #��6 � 4X" �.Pm 3#t�tE6 �. Pi#� )���Ä �KPw ��"O" R�Pp�� �w �O#:$ 4XP�q

#�6"P�Wp6� ��X#-Ã~" �O�9~" 3#�>"�~ ��}�}E6 �X" OK ���X#-Ã~" ��ÄL~" �Ã�-e +#5w �4X" �L\ �O#\" ]�_J ��"
��I�O#�6 ��X" OK ���X#-�Ã~" �O�9~" �"��Ä #. �zQ#6 �. �P��l6 @�� �. 	� ���� K"Ll.
 P�Ä r�O#q o�~'6
�#u$ Q" U#1X #.
 4X" �L\ P[5�� 	� �»»� �#�Ä
 #�F#=� �q +PÃ~" O�L~ � ��X#�W~" � ����L~" #�6#�>"�~

�	,}d� ��" PwN6 Pe#J �. �K�Py�~ �K"Q #aO #aO P5wK
�#���>P6 � ��#��� O#:$ +#. OK �XOP. U#6�z �P5��K �#���>P6 ���B Æ�S�~��L�" 4¯���" ����Q OK ��
P_Ä O#:$ 4¯���" Q" K�J �L�w "P2 �#��5\#y� � 3�#t� OK R�� U#-Ä �#WF" 
�K"K �#=�" �.PÄ �. �$
���>P6 
�.PÄ x��Pq 
��#��� PÇp6 
U#6�z �P5��K �v�O �4X" �KPw 8E. �$ �#���>P6 � ��#X#X
Q" �X#�\+#5w #6 L�"�KPw �ÃX ��#Ww P�J" �#�~#X OK �	Y ���� �"P�6
 ��#\#w ��#�F L�ÃX L�̄E�
� P�:'6 �. |�#w ��>�6 �. 4X" K��[� �.�J �. �w �A�$ O#:$ ��" OK �L��K ��"O" �#�}W� �X#�X 7"P��
�4X" ��#X#X P_Ä ��5� 4¯���" � P�:'6 � �¯�~�" ��Pu OK ���X" �X#�X 7"P�� ���Ç6 �I�O#6 4¯���"
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�X#�W~" 7"P5~" OK#_� �q �"��Ä #. nO#Ä L�E� P_� +#5w �. �"�6�� #��X#�\+#5w ���z��" �}�> Q"
��w KP�. �#� 	� ���� � r ���� #���>P��
 |�¼#5~" � �"Pt5X�" |-u ���Ã5~" ��~#Ç\" �q �X" OK ����X�"
KLÃ5� KO"�� �KP�\P. "O P�Q KO"�� �"�6�� +#5w ��" 3�#Ç\" �}�> Q" �4X" �5XOK#� � #dJ Q" ��E[�
��}��> Q"
 �L��$ �X#�\+#5�w ���" OK 4W��� 4XK OK #���$ Q" �P�:" @��� Q�P���" ���w �O#��:$
�. �"�O#\" @�� 
�L\ �K"K 4-W� #��$ �#zL�W��� �. �w #�+#5w �JP. �KO"�� OK 	���
��»
�»�]
�. #�" �L�XO /#B �. 8E. KO�� P:" �KO"�� OK �	��� � ��� 
��� 
��� ]
 
4X" �L[� ,}d� ��"
]
 
���O#�� ,~#e�." ��#��" 4�-96 �q ��#ÄL~" +#5w �}�> Q" 4X" �L\ �K"K j#>O" �$ �dJ �IW�
cX��6 Y�P�e" P¼#� +#W5F�" +#5w � �WF �>#� cX�6 ��L�R~" ,�"N� �P_� �#��"��Ä #. 	���

�	��» ]
 
4�>PX
��Wt�6 �O�K O#��B �. "O #��$ 4q�J �O�K 
�#�X# ¯-Ä 4~�K H�O#6 Q" 8E. OK 4~��X O�h�� �. )���Ä ��
OK s�:"� ÈP�� #6 ��� OK C#pX U#-Ã~"�." cX�6 �#�X# ¯-Ä 4q�J V�X'6 Q" 4WI� P_Ä �L��w��
��� OK |w�5� 4q�J Q" 
4X" O��[� �#� ��" �. �#wP6 �L> M�p� |�~K �. �w ��K �O�K �4X" r���
c}W6 �O�K �X#-Ä ��X P_Ä �4X" �L��#=�" {�e �. r ��� OK K"Ll. �. ���. {$ K�O� #6 � K�\�� Q#m$
{$ c}W6 �. �K"K �#�#2 � �u�=}X x�. {Ple K�O� �#�Q 
r ��� {#X #6 ��� {#X Q" �w 4X" ���. {$

�K�\�� �t}6 �X#-Ä �O#�B P_Ä r ��� OK K"Ll. b�tX #6 ��� {#X Q" �4X" ���.
P5�JK Q" �� �O#y5�X"�J �#�P> � ��#X#X �#\K#2 Y�. +#. OK ��#5X"K �>�6 ,~#> �#������ Q" ��
�4X" �L�#� �u#. �.PÄ ��5� OK ��#X#X P_Ä �XO#q �5� Q" �$ Q" ��w ��>P6 �K �w 4X" L�� �#\K#2
�X�� �. �W�Ä ��>P6
 ������� ] 
gF#> �. +�W�� K"La�" � �X#E�~" +#5w OK �w ��"KPzP.
� UPp~" O#-J" �q +O�" ��#�� +#5w OK 
�L�#� �u#. ¿pt� �. �¯}~"L-Ä Q" �#�5F" Py�K ��"KPzP. � 	��PWw
+O�" ��#�� +#5w OK �#5X#. �"P�" O#-J" �O#.OK
 
	���� �"P�6
 ��T2 Z�"K �t6 L�E� s�tE6 
+PÃ~"

��K {#X 
�#5Wy��Pq ��#� 
�$ ��Lu �XO#q ��>P6 � +O�" ��#�� +#5w �. ��#y� 
�-�dJ |`p~"�." �v�O
K�LÃ� Q" L�5W� LF"� ��5� U#X" P. �w ��>P6 �K ��" �	������» ] 
���� �#5W�Q
 �O#�B �O#�\
�O#�.OK �KO"K O"Pu #� O#�5J" OK #��$ �5� Æ��" �w 4X" ��#X#X P_Ä �5� Æ� Q" KLÃ5� �#���>P6
v�}� ��X H�O#6 +#5w OK ��#�p¼" �WF �. �R�F �#��5pz 
��O"K O#�5J" OK �w ��̄�� ¿-�� ��PWw
�#���>P6 �5-~" � #���#� �"LJ Q" ��X" Q" Z�2 �"P�" � �#��#X#X H�O#6 |t� OK �w 4X" �#�-��" � ½O�"
��#�p¼" �5\�� P. #�. K�J +#5w Q#m$ OK ��PWw �4X" �KPw �K#p5X" ��PWw Q" �P:" �}�> Q" �$ �.PÄ
��XO#p~" �� |t� #�~ �N~" +#5Ç~" �� � 
��#� �"LI. ��W�~" +#5Ç~" �q 3Ph� ��"� �4X" �5\�� ���B
�#_t5X" 8E. #�59E. � +#5Ç~" "N� HW� �q Ph�~" 3OPÇq 
UPp~" v�}� H�O#6 +#5w ��X ��.PÃ~" �~"
+#5Ç~" "N�~ ��}u#�~" �~ P��" �#-5\� �#w Æ~M � ��5tp5� ��5IW�. #��� Ppi" �~ �5F 
�p}5I� #�6L>�q
OK �� ��» ] 
	� ���� �#�E~" �-5Ç� �3�P�.
 �#�-��" � ½O�" v�}� ��X H�O#6 ���#W~ �~" �#W~ ��
�w �5pz �IX �#uO ��"L�� �}Ä �. �WF �#� �. �KPq KR� OK K�J O�`F � �m"P� Q" K�J O"L�K Q" ��"K"
�. 
�KPw K#� �L�L� �#��"P�" H�O#6 �. �" Q" P6#�"K �w �KPq �. "O �" �w �m"P� V��O L�F" �. ��Ä KR� OK
�4X" �KP�w |t� "O �" YO"Rz |�#w O�e �. ��#�p¼" �w �5J"KP2 #��IW� ��" �#�� 3#q�5J" D�E_6
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��X" �.#[6 |�~K �. �#�>P5� ��#z �w �KPw �O#\" ,}d� ��" �. �IW� �#�� n�5J" +#. OK ��PWw
��" �#� �� �w L�"�KPw �O"KK�J �#�#\K#2 �JP. PwM Q" �IW� OK O"PÇ6 �#�z �. 
��#X#X �#�#\K#2

�4X" �KO�$ 
�KPw |t� ��PWw �w "O �-~#d� �#�6 ��#�p¼" �4X" �K�Rq" K�J 4XP�q �. "O K"Pq"
�IW� �O"L�PJ �"P. K"Pq" �>�6 ,}> 
O��[� �#p~�� �. O#:$ ���z��" +#W5�" OK |��K ��P5��� Q" �Ç� ��
Q" �4X" K�>�� �� �. +#W5�" #. �p}5I� O#:$ � KO"K K�>� �KO�#� �O#.OK |Ç[� ���� �4X" �K�.
s�uK �>�6 o}5I� /#B �K �mP�}Ä {#F �. #6 �w 4X" v�}�~" �E�_� ��� O#�W. +#5w O#:$ ��" �}�>
ÈOR. �#X"PJ �Q�F OK �#�5F" �w +#5w ��" �4X" �KPÇ� ,}> K�J �. "O �X#�X �[�L�" �Q�F �#ttE�
)����Ä �w K�J P_Ä OK {�"L5� ��5� Q" �w �6#Ä�¯e" ��"O" 8�F Q" 
�L\ o�~'6 �#��#�#X �O�K OK �
L�Ä Q" +#5w ��" OK ��"�"Pq �#�{�u|t� �KO"K ��"�"Pq 4¯���" 
L�"�K�. ��#X#X P_Ä ��5� Q" ��>P6
� �X#E�~"+#5w �4pz L�"�J �IX +#5w ��" 4¯���" Q" ��#z "L> �"�~#t� OK �L�O#y� �4X" �L�$ P�\KO"
�. 	� ���� 3�P�.
 ��dÄ �Q�q Z\�w �. gF#> #. +#W5�" #. �w ��PWw ®�X�� �. �W�Ä ��#W�~"
Q" �L��\QO" 3#Ç� ��#F +#5w ��" �4X" 4XOK#� 3#.#W5�" ���z ��" Q" Py�K �"����� �w �L�XO /#B
��PWw �W�Ä �. �X�� +#5w ��" o¯~�� �w ,}d� ��" �4X" L�Ä �$ {�"L5� ��XO � ��#X#X �O�K
���� �.#5w �w 4qPz O"Pu U�O U#�\O�#J o�W5�" P5X#��" ��5�#5W�#w �>̄�6 KO�� O#. ��5WI� 4X"
4XK OK P�Q �"��Ä #. �$ �W�}y�" ��>P6 �w �5\#y� �X�O �#.Q �. �.PÄ �#.Q P. �XO#q �#.Q +#.OK

�4X"
0� ,QRVWUDQ]HY� ,UDQLDQ ,QIOXHQFH RQ 0RVOHP /LWHUDWXUH� 75� %\ *�.� 1DULPDQ� �%RPED\� '�

%� 7DUDSRUHYDOV 6RQV DQG &R� �����

�i#w ��>P6 
�#��#X#X �O#. OK �6#t�tE6 
+#5w OK �w �#��#X#X O#�. L�Ä �"��Ä #. ��#z "L> �"�~#t� OK ��
���A�� �4X" �KPw �O#\" ��PWw �. +#5w 4XOK +#W5�" �. ����� ] 
	���� 
�"P�6
 �K"Q�i#w
��#�W�~" � �X#E��~" 3#�.K" �w �KPw �O#\" 	�� � �� ] 
�#��#X#�X �O#.OK �6#t�tE6
 o�W�"P5X#��"
P_�Ä ��5� ��>P6 �O�K OK �w �K�. �#�5[6OQ �#�� OK �O#:$ ���B YO#y� {�"L5� 4�X Q" �O#y�
+#5w +#W5�" 4E¼ P. �"�6�� �w �Py�K |��K Q" �4X" �L\ |t5�� ���X" �O�K �. �.PÄ �. ��#X#X
+#5�w OK �t��. L�E� �. ���"P." r#EX"�." �w 4X" �-~#d� 
KPw ��"O" ��PWw �. K"La�" � �X#E�~"
K�J ��Lt� OK ���"P." L�E� |`p~"�." �w ���y�#�� �4X" �KPw |t� ��PWw +#5w Q" ��#W�~" � �X#E�~"
��a OK "O K"La�" � �X#E�~" +#5w ,~#d� |�#w O�e �. )-�Pt6 �t��. 
4X" �L\ PwN5� �t��. +#5wP.
�. ��PWw Q" D�P_6 �. �t��. KO�� L�B OK �4X" �KPw |t� Py�K ¿.#�� Q" �-~#d� �K�Rq" #. K�J +#5w
����"P�." |`p~"�." L�E� s�tE6 
��#W�~" � �X#E�~" 
��� ��. L�Py�. �4X" �KPw K#� K�J ¿-�� �"��Ä
��XO#p~#. �"�P\��" ¿�u�6 �� ONF" ���PWÇ~" {#u �
 ��� ] 
� ; 
	� ���� � r ���» �P�#u

4X�K ��� ] 
� ; 	�� ] 
K"La�" � �X#E�~" ����L[�" � N�� � n#J N-WJ vP� MPJ M�O vP�
�. ��#W�~" � �X#E�~"+#5w o¯~�� �t��. {#F CP\ �w L�5\"K �#�. �PwN6 OK �#��"P�. �}Ä �#u$ ��"Pz
� ��� ] 
� ���� K#�.$OL�F 
���WF �"��}w L�X s�tE6
 rL�q �." o�~'6 s��. H�O#6 OK |�_p6
��� O#�W. O#:$ Q" Py�K �Ç� �L�"�K"K "O ]�_J ��" OK �"�~#t� YO#y� �LÄ� ��� � 4X" �L�$ 	���
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(P�#�i �p�}�J �>#F �4X" �����~"L�-� � ��}Ã~"L�p� �#� �. �qO#Ã�~"�P�"K 
�W�����#�4X#�X �Q�F OK
�5W�"K +Pl� �~#�" Q" �Ç� o�~'6 "O �$ �.Pl� �-6#w cX�6 +#5w ��" Q" �L\ 4.#5w �"�IW� U#X"P.
�. ��QO"�J PÇ.�." ��L~"{#�> �. +#W5�" #. O#. ��L�B +#5w ��" �	��PJ'5�~" �.O#l�~" ¾Ã-~
 4X"
+#5�w ���OK L�"�\ �w "PB 4X" 	r ��� �q�5�
 ��QO"�J PÇ.�." R> �KPq �5-~" �w �L�XO /#B
�3�P�.
 �#dÄ OK#t~"L-Ä L�̄E� cX�6 +#5w ��" P�J" /#B OK �KO"K �[\ �Pu OK �$ o�~'6 Q" 4�#ÇF
	r ��� �q�5�
 ����Ru K��E� �." L�̄E� �. #�PwQ �. +#5w 	� ���� � r ��»� ���}Ã~" ,5Ç~"O"K
�P�#u ,5Ç~"O"K OK f�pE� �"�IW� U#X"P. �w /#B ��" OK +#W5�" ��" 4}Ä �4X" �L\ �K"K 4-W�
+#5w o¯~�� �"��Ä �. ����Ru ,t~ �IW� ��" �"��Ä �Ep¼ OK �w �K�. ��" �5qPz 3O�¼ ���� ��>
�$ Q" �"�IW� U#X"P. +#5w o¯~�� �w �5pz � �5W�"K 4XOK#� "O +#W5�" ��" �#�}w�P. {O#w �4X" �L�$
�w ����Ru L�F" �." L�̄E� �"L-Ä�." ��L~"{#�> �#� �. 4X" �_I\ 	���� �O#�\
 V�O#2 ��#I.#5w OK
�.P�Ä 3#��.K" H�O#6 4WI� /#B OK �#�}w�P. �4X" �K�. {�l[� K�J +#5w o�~'6 �. r ��� OK
#. �w P��W6L}z C�¼" U#X"P. �LÃ. /#B OK #�" K�. �5pz �IX r ��� OK +#5w ��" o�~'6 Q" �*$6�

��" �5pz �IX {#X ��» 	�#�Q
 K�LF OK P-�#�2 4\NzOK Q" #> L�B OK �w o¯~�� K�J �5pz �. �O#\"
+#5w Q" K�J �XOP. OK OL}z �"� �#� 3Pz 	�� � �� 
�� ] 
��}Ã~"L�p�
 �4X" �KPw C�¼" "O H�O#6
�$ � �KP�w �O#\" ��� �"�5Ç� �. +#5w K�J � P:" ��" �~#�5F" o¯~�� Q" |_p� �9E. ��a ��}Ã~"L�p�
�L��#�� 4X" �XO#q ��5� �w L�"�p~"PE. +#5w �w 4X" L�"�p~"PE. +#5w � ��}Ã~"L�p� +#5w �#�� b#-6O"
�K �w L�O"K �L��#�� +#5w �K ��" Q" ��"�"Pq �#�ZI. Py�K 3O#-Ä �. � KO"K ��}Ã~"L�p� #. ��"�"Pq
K�J P:" o�~#6 OK Py�K P:" Q" #�.#5w ��" o¯~�� �K Q" �Ç� �Ç�$ 4WI� �L�w�� CPd� "OCPe |.#u {#�5F"
�K P� �w 4X" �$ Py�K P6��u {#�5F" �	��5W� �P.�O o¯~�� �K � +#5w �K #. #� ��Ã�
 4X" �5W> K�X
]
 OL}z �"� �L\#. �L\ o�~'6 �6 Æ� cX�6 4X" �.PÄ P�PE6 �Py�K � �XO#q P�PE6 �Ç� �w +#5w
��}Ã~"L�p� �L�W��� �w ���"K�� #��6 
L�w ��"O" �t�uK ,~#d� 4X" �5W�"�5� ��}Ã~"L�p� o¯~�� �O#.OK 	���
Py�K �	�� ] 
��}Ã~"L�p� �Æ�
 4X" �K�. 	r ��» �q�5�
 �X#�}X #�PwQ�." ���"P." �. ��E� #. P¼#Ã�
��� �q�5�
 �}Ã� �." �}Ä�." ��L~"{�> �#��" L�W~" 
4X" �L\ K#� �" Q" ��}Ã~"L�p�+#5w OK �w �_I\
OL}z �"� �}�_p6 YO"Rz �"P. �	��» ] 
��}Ã~"L�p�
 4X" �KPw |t� �9�LF o¯~�� �"P. �w 4X" 	r

�v�O
*HHUW -DQ 9DQ *HOGHU� 0LUURU IRU SULQFHV RU YL]RU IRU YL]LHUV� WKH WZHOIWK�FHQWXU\ $UDELF

SRSXODU HQF\FORSHGLD 0XILG DO�XOXP DQG LWV UHODWLRQVKLR ZLWK WKH DQRQ\PRXV 3HUVLRQ %DKU

DO�IDZDLG� %62$6 � ���� ������� SS� ��������

3�P�.
 �PÇq � �.K" � �6#�F �q gF#=~" 
P-> |��> �v�O gF#> �. +#5w ��" +#W5�" �LÄ Q" 8E. �"P. ��
��� ] 
	���� 
�"P�6
 gF#> O#:$ � �zL�Q 
�~Rz "Pu �6�#wM #aP�}Ä ��� � �� ] 
	����

�� )UDQ] 5RVHQWKDO� $V�6DUDNKVL �"� 2Q 7KH $SSURSULDWH %HKDYLRU IRU .LQJV� -RXUQDO RI WKH

$PHULFDQ 2ULHQWDO 6RFLHW\ ����� ������� SS� ��������

�#y[��T�2 �RwP�� ��#I.#5�w � ����� ��#I.#5w �O"�5XP�q 
	Z\�w �.
 O#[q" ;P�" � ��T2Z�"K �t6 L�̄E� ��

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

�L\ �5pz �IW� ��" �qPÃ� OK ���� 
��� ] 	���� �"P�6
 	#�5\"KK#� 
�}�q�PÇ�� 
�WÇÄ 
�dJ

�. L�F" Q" �p�~'6 "O �$ � 4X" 0XVWDSD &RQ �� "O#Ç�$ 3#�.K" �LÇ[�"K OK K�>�� �IW� Q" �WÇÄ �w

�L�"�5W�"K �WJPX ,�e
Q" �w 
r ��� OK �5[w 
�WJPX ,�d~" �." v�}�~" +"K$� �LW����� ,}d� ��" �. �O#\" OK ��T2Z�"K ��
�w 	��� � ��»
 gF#> �. +�W�� ;#5~" +#5w � 
4X" �5J#X +#. �» OK � P��zOR. v�}�~" +"K$ ��O
�. D5q �"P. "O �$ �-}l6 #� �-}l: 7O#F �. L�̄E� 	��� 
��� 
�� 
�� ]
 �WJPX �#�� ��"�z �.
� O"R� �tq �O"�5XP�q 
��� ��4X" �5J#X 
��}�2 �#��5\�� ��O Q" �#�z�. �� �$ 
r ��� OK �#u#J

���» ] 
	���� 
�y��Pq � ��}Ä 3"O#[5�" ��"P�6
 �XO#q �#.Q OK �~#X L¼O#�B
��� *UHJRU 6FKRHOHU� 9HUIDVVHU XQG 7LWHO GHV GHP *DKL] ]XJHVFKULHEHQHQ VRJ� .LWDE DW�7DJ�

=HLWVFKULIW GHU 'HXWVFKHQ 0RUJHQOlQGLVFKHQ *HVHOOVFKDIW� %DQG ��� +HIW � ������� VV�

��������

#�LÃ. �Ww �w 4X" ^I[� C�a� �. 
�KO�$ "O �$ P��_6 R�� #\#2 �wQ �w ��#��IW� Q" �Ç� OK ���
|�~K �4X" �K�Rq" �v�}�~" r�J"� �IW� �"��Ä �. "O ��q ;#5~"� 3O#-Ä � �K"K �P��l6 +#5w �"��ÄOK
+#5w ��" Q" �~�u|t� 
KPw ��"O" v�}�~"r�J" ��Ã� +#5w �"��Ä P. �L��'6 �"��Ä �. L�"�6�� �w �Py�K
+#5w �O#.OK �w �"�~#t� OK �P��� �L�E� ��FP� �w 4X" �"Pq �." v�}�~" |XO+#5w OK �"��Ä ���� #.
OK vL�" �P��l6 #. 3O�¼ �#�� �. 3O#-Ä ��" �w �5pz � �KPw �O#\" �$ �. 
4X" �5\#y� gF#> ;#5~"
�"P�6
 �~��" ����X�" ��Pt~" �q ��XO#p~" �Ä |t�~" � ��> P5~" 
��� ��. L�Py�. �4X" �L\ |t� ;#5~" +#5w
�. L�̄E� �. �$ +#W5�" #. ,�N~" ;�P� OK v�}�~"r�J" +#5w Q" �K�ÃW� ���� � ��� ] 
	����
+#5w OK �$ �XO#q ��>P6
 H�O#5~" |�" �M ��~ H�.�5~#. ��Ä" OK ��#IX �4X" �KPw K#� �-}l6 7O#F
	��� 
��� ] 
� ; 
	���� 
L�[�
 K"Q$ �"LX" ��>P6 
��X" OK �O#y�H�O#6 H�O#6 
{#5�Q�O V5�"Pq
o�~#6 O#:$ �P�Q OK +#5w ��" Q" �w "PB �L�L� "O +#5w �w 4X" ^I[� #�" �KPw K#� �-}Ã: +#5w ��" Q"
� �X#��X �[�L��" �Q��F OK +#5�w ��w �~#�F OK �KP�. �#�� ����X" �#��4~�K H�O#�6 OK �L�\

�KO"K s}Ã6 �W�����#�4X#�X
��QO �. �}Ä �O#.OK �6#Ä�e" 
v�}�~" +"K$ +#5w DE_� L��#�� 
�KPw �=5W> �w #=�$ #6 ¿.#�� OK ���
OK ��dÄ �}�}> �4q#� �"�5� K�>�� ¿.#�� OK ��QO ��" �O#.OK �-~#d� +#5w ���� R> (P�#i � �5q#��
	�� � �» ]
 �5pz �IX �5p� #� �[\ �Pu OK �" 3#�F Q" 
��QO �." v�}�~" +"K$ +#5w P. K�J ��Lt�
	r ��� �q�5�
 s:"� 4q�J � P5��w ��#�Q OK �$ o�~'6 Q" 4~�K +#5w OK K�>�� L�"�\ �w �~#F OK
	r ��» �q�5�
 �P�Q LÃX �. �"L�-Ä {�u Q" �P-J 
��P-J" gp~ #. �� �Ep¼ OK ,6#w ��QO �." �KO"K
��� �q�5�
 K"Ll. ��#X" �." �. 7O#F L�̄E��." �
 ��#X" �." �. 7O#F Q" ��» �Ep¼ OK � �KPw |t�
3�P��.
 n�PÃ�� K"��Ä O#�[. s�tE6 
��X�"���L� H�O#6 ��K"Ll. ,�dJ ��. L�Py�. �� �O#.OK �	r
����"L��~" �WE~"�." ��.O#-J�"H�\ 
L�q L�̄E� �OL. ���� � ��� ] 
� ; 
	� �»»� � r����
�4X" �KPw |t� �-~#d� ��P-J" gp}. ��� � ��� 3#Ep¼ OK � gp~ ���� #. 	��� ] �	� ���� 
o=�

OK ��QO �." K�J �5pz 
L��y. �IX �5p� #� �[\ �Pu OK ��QO �." 3#�F Q" ��dÄ #6 �L\ 8Ä#. �w �A�$

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§���



�"
�.
+
�W

��
;
#5~
"+

#5w
�
g
F#
>
�
Y

#Ç
�w

�." �w �6O#-Ä #�" �4X" Py�K P:" �K � �-}Ã:v�}�~" r�J" +#5w Q" �_�I}6 Z.#5w �w 4X" +#5w Q#m$
�>�6 ,~#> �5Ç� ��� ¿.#�� �#�6 �� 4X�" ¿.#�� ��P5��� �. �"�O#\" #��6 �KO�$ Z.#5w Q#m$ OK ��QO
�5� OK K"Pq" ��" s�Pe Q" �L\ |t� ,~#d� ��" Q" �JP. �w 4X" ��" �L\ �$ �dp5� R�� ��dÄ �w ���y�#��
^u#� K�>�� v�}�~" r�J" �#��IW� �w �5qPz �=�5� �" �w 4W�� K�>�� �-}Ã: v�}�~" r�J" +#5w
�. Py�K ¿.#�� Q" ��QO �." �#��K�Rq" 4t�tF OK ,~#d� ��" � 4X" 4XOK#� �#�z ��" �5-~" �w L�5W�
�-}Ã: #. �" �P_Ã�� 4WI� �4q#�OK "O �5Ç� �K �"�6�� R�� ��QO �." ��Q#m$ 3O#-Ä Q" �4X" Z.#5w
�#�Q #. �" �P_Ä �� Q" 4X" ��#[� �O"KÆ}� +#. OK �L\ o�~'6 ��5� 3P9w �. �" �O#\" Py�K � 4X"
s:"� #6 4XP�q ��" �w �L�$ �X#-Ä �#p}J Q" �5XP�q #> �K OK ���A�� ���X �Pu OK ��5� ��" ��>P6

��� 
�� ] 
v�}�~" +"K$ �. L�Py�. �4X" �L[� �K#� �� Q" LÃ. �#p}J Py�K Q" � 4X"
�5\�� �" +#. OK � �KPw K#� �-}l6 Q" �#y5\Nz O#-J" � H�O#6 OK �L\ �5\#y� O#:$ 4XP�q OK �K�ÃW� ���
� �#u#J �. D5p}~ o~��~" v�}�~" r�J�#. n�PÃ�~" +#5Ç~" ,F#¼ �-}l5~" 7O#E~" �. L�̄E� �� �4X"

��� � �� ] 
� ; 
	� ���� 3�P�.
 �2 {O#\ s�tE6 
P��=~" �K#Ã� � ,�N~";�P� 
��� ���P�m

��.K�" 3#X"OL~" 
��#X#W~" �XO#p~" +K�" �q ��#�>#6 ,5Ç. �5u�Ä � gF#=}~ ;#5~" +#5w 
�L�E� L�̄E� ���

��� � �� ] 
	Y ���� O#�. � ���� ¿�.O
 {��" KLÃ~"
� �KPw �O#\" 
L�w �#�. "O �p�}J #. 4XOK O#5qO ���\ �w ��5� K�-� �. v�}�~" r�J" +#5w Q#m$ OK �:O#F ���
4�#w �" � #��}Ä #�w�}�~ ,=6 �5~" �#Wu�" |�=6 4�#w #�~ 
�¼#I~" ¾Ã. � ��#Ã~" P9w " �" ���� �LW�����
Æ~M �q #�~ �#q #`�" � �#�.K#5~ #�#�" � ��Lu #�}Ã=�~ "N� #�.#5w �q #�."K$ #�P_F �Ä#d~" �}�=. �ÇW�5�
v�}�~" sF �� ,=� #�}q PJ§�" #�" � 
#�w�}� sF �qPÃ� �� ��#Ã~" ��}Ä #��-� #�}q #��LF" #�" ���P>"
|�}> s�tE6 
v�}�~" r�J" 
�-}Ã9~" 7O#F �. L�̄E� ��#��~" Pq#� |w KO � #��Ä |�#� |w ���t6 �� #��}Ä

��� �] �	� �»»� � r ���� P[�~" � �Ä#-d}~ �Ã�}d~"O"K �3�P�.
 ��dÃ~"
��5� �B�w �5pz �IX j�a�� ��" Q" K�J8E. ��"K" OK �L�E� ��FP� ���� � ��� ] 
v�}�~" r�J" ���
OK �#��5\#y� Q" ��#X#X P_Ä �5� �w 4X" Lt5Ã� �� �4X" �K�. �-}l6 ��>P6 �#�-� ��#X#X P_Ä Q"
� L�Ä"��u P. |�5[� ��#����$ �#�+#5w �w �L\ PwN5� �L�E� �4X" �K�. ��#��#z #� ��#����$ +#.
3"P� � �#y�#> o¼� P. |�5[� R�� ��#��#z � �K�. �O"KÆ}� �}�> Q" j�a�� P�OK ��X � #�O�5XK
�q ��#�>#6 ,5w �. �5u�Ä � gF#=~" ;#5~" +#5w 
�L�E� L�̄E� ��. L�Py�. �4X" �K�. ��#X#X O#.OK {#>O
OK ��� � �� ] 
Y ���� O#�. � � ���� ¿�.O 
{��" KLÃ~" 
��.K�" 3#X"OL~" 
��#X#W~" �XO#p~" +K�"
/#�B OK 3#�}w �JP. 4�"Pu � 3#E�a�6 �JP. +#. OK �6#hF�� �L�E� ��FP� �~#t� ��" ��"K"
�KPw {#�Ä" v�}�~" r�J" +#5w /#B �. "O KO"�� ��" Q" �JP. ��dÄ |�}> �4X" �KO�$ #\#2 �wQ L�F"
OKo¯~�� 	��� ]
 
v�}�~" r�J" +#5w Q" ��#> OK �4X" �K"K �#=�" �5py\ O#w �w KO��Æ� R>4X"
{R�� �}q� �LW����� ��#X#X �#\K#2 ��PJ$ KPzKR� O#zQ�O #6 P�\KO" L�Ä Q" {�"L5� 4�X �. �O#\"

PÇ.O#-~" VE-~" �� � 
��:�" KP>KR� ��Ç}� �5F"P> �}� �: Æ.#. �." P�\KO" L�Ä �� "N� �}Ä U#�~"
�Ç� 
L\#. ��X KPzKR� +#t~" Q" L�#. �w ��}w �K �K�. �dt��. ��½O�" �q 7#Ä � �#X#X {$ ��X P�lq
�. �>�6 #. 	�� ]
 �L�E� ��FP� �4X" �L�#�OK �$ D�E_6 Q" #\#2 �wQ �w 4X" �KO"�� K�LÃ� Q"

��� §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§



	�
�


�
�

�
2#�
2

��

��
�#
5W
.#6
�
O#
�.

�
�K

�
{�

"�
O#
�\


�
=
�2
{#
X
L�
L>

�O
�K

|�}> #�" 4X" �E>P� 4�"Pu �w �L�"�J Py�R. �[J "O ��}w �K ��" ��X KPzKR� �"P. {�L5� +#t~"
�4X" �KPw nNF �"�O#\" @�� ��L. "O 3#�}w ��" �#�6 �E�a�6 @���. 3O#-Ä ��" D�E_6 OK ��dÄ
����X�" ��Pt~" �q ��XO#p~" �Ä |t�~" � ��>P5~" �#� �. K�J ��� +#5w Q" �[I. OK 
�L�E� ��FP�
;#5~" +#5w �#� �. �Py�K |t5W� 8E. OK 
	���� � ���� �"P�6
 ��� §�" � ;#5~" ,5w {��" �R=~" �{��"
OK K�J �~#t� OK �L\ PwM 8F#-� �#�� )-�Pt6 ��� � �»� ] 
v�}�~" r�J" �q ;#5~" +#5w �}Ä ��. �N~"
��." �. O��[� �}W� �. �"L-Ä ��. L�Py�. KPzKR� �O#.OK �4X" �KPw O"PÇ6 "O ��.K�" 3#X"OL~" �}=�
�. �O#\" OK �-�5u �." ���» � ��� ] 
	���» ��P�#u
 �\#ÇÄ 3�P: �~ �Lu � �ttF 
nO#Ã�~" 
�-�5u

�O���" ��q O�#�[� �~ � 
c-J � oWÃq 
P-Ç~" L�L\ ,�#=~" �[J #hq �#w �� �4X" �5\�� KPzKR�

���}h~" � O�=~" �� ��q ��#� ��~" "�Ç\ � 
��}Ä �""�ÄK � "�Ã�5>#q

§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§���


