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�O"Ny�#� O�h�� �. �}�Ã~"O�5XK ���A�� � #��#B �L�.�t-e �"P. �"��#����$ ���L6 � ���6 �O ��" Q"P�X"PX OK �#B j"��" �#�5J#X |��Ç6 � �O#pF P. 3O#h� 
�O#pF �K"K �#=�" 
,X#�� �#y5XK +#I5�" 
�O#pF�O#p�F KO"L�#5�X" ��Pz O#w O�5XK OK Q#�� ��" �L�XO�� Ph��. �O�Pa �X#�\���Q o}5I� �#�L�Q#X #. O�[w!� �9F#-�� 
4�~#Ã�q �=�5�� �4qPz O"Pu O�[w +$ �XL��� �#�KO"L�#5X" ���6 CPe �� �O#�\ �5��w +$ �#��#B� {#Ã5� KR�" �O#� �. �}~"�#[�" �4X" �P5E� �#X#�\O#w � �"O#wOL�"4XK ��OZ�2 OK ��Pz ��" KLÃ5� �#�5W[�4t�t�F OK #�� �KP�w 4J"��Ç� � �y��#�� s�q�6 O�[w ����QP�Q +$ ¿.#�� 3#Ã~#d� �#X#�\O#w Æ�w � 4���#�#X ��� P�" ��" � L�$4XK�. #��$ |��Ç6 � �O#pF 
�O"Ny�#� |�Ã~"O�5XK � +$ �#��#B j"��" �KPwKO"L�#5X"���"�#[�" �KP�z!

�



+$�#��#B�L�.�t-e ��
+$
����QP�Q �#�.$ j#-\" �td�� OK #6 L��w�� PpF ���Q OK �w4X" ��#u ���Ã��|Ç\ �"��"�5X" �"�PpF +$�#B
0��2 �|9�� �}�#�X� #�. ;"PI5�X" |.#u +$ ��" �w �O�e �. 
L�w Y�"P6 �$ ��OK �. 3#.�XO � #�y�X Nq#�� Q"�K�\ �O#> � L.#� �"O ���Q DdX �. K�J �. K�J L�"�5. +$ �Ç�$ #� L\#. �~K � �5XK �#��-�}6
nPÃ� �#B �#� �w �O�e�. KP�N2 �#=�" ¿�#> O�e�. �O"Ny�#� �w K�\ �ÃX L�#. �#Ç��"�5F #��#B �L�.�t-e OK#. �O ��" Q" �L\#. �P�m � �O#pF n"L�" 
s�Ä 
PpF Y�O �|�-u Q" �$ 3#_I[� ��}w �#��z � �L�Ä3#�¼�_J�KPw �L�.��Wt6 P�Q 3O�¼ �. "O #��#B o}5I� j"��" �"�6�� �L�Ä�#��zT�� �. �>�6

�O#pFY�O Ph� Q" #��#B �L�.��Wt6 ���
� K"K O"Pu P�Q ��Pz �K OK �"�6�� "O #��#B ��}w �O#pF Y�O Ph� Q"

�� +DQG � GXJ ZHOO �� 0DFKLQH � GULOOHG ZHOO

� �5XK �#B �����
� K�\ PpF "�� �#�O�XP1�w #� � �A}�. �x�}w �|�-u Q" �5XK O"R." #. �w K�\�� r�6" ��#��#B ��}w �. �5XK �#BLu#q ���Ã� �4X" P5��5�#X �» Q"Z�. )���Ä #��#B ��" Pdu �KP�z 3O�¼@��� �PuPu � GPB Æ�w �. K"�� ��}I6OK �ÆB�w �O�6�� �#��-�}6 
�5XK �#��-�}6 j"��" 
�#B GPB #. �~K �}�X� �. #��#B ��" Q" �[Ç.$ �L�O"L> �~�~+$DdX s�Ä �. �y5W. #��#B ��" s�Ä �KP�z�� 3O�¼,X" � �#z 
P5\ �L��#� 3#�"��F Q" �K#p5X" #. KO"���`Ã.�KO"L� ��"K" +$DdX P�Q P5[�. P5� L�B #6 P9w!"LF � �5\"K �td�� ����QP�Q

����\#� �#B �����
#��$ OK � PpF o}5I� �#�\�O Q" �K#p5X" #. � �O�6�� �O#pF �#��#y5XK #. �w K�\�� ��#��#B |�#\ �5XK ��"�#�1�2 j"��" �}�X��. )���Ä #��$ Q" �[Ç.$ �4X" 3�#p5� #��#B ��" s�Ä � Pdu �L\#. �L\,_� "L> #��~�~ j"��"�K�\�� �#=�" 0�2�P5Ç~" � ���.O�6

�



s�Ä Ph� Q" #��#B �L�.��Wt6 ���
3#_I[� 
Q#�� KO��+$�"R�� 
�O#pF Q" O�h�� 
�td�� �.#5W�" DdX �L��#� �p}5I� |�"�Ä �. �y5W. #��#B s�ÄOK ��L. 
s�Ä U#X"P. "O #��$ �"�6�� � 4X" 3�#p5� O#�W. o}5I� �#��#B s�Ä4�> ��" �. �KO"K �P�m � �PpX�KPw �L�.��Wt6 P�Q 3O�¼ �. 
�O#pF Y�O�5qPz Ph�

�� 6KDOORZ ZHOO �� 'HHS ZHOO

s�Ä ���� #� �s�Ä�w �#B �����
�#�[I. Q" �$ +$ ���Ã� � K�\�� PpF �"�I.$ OK P5� L�B K�LF #��6 �w4X" ��#B 
s��Ä���� #� s�Ä �w �#B�L��\�� PpF �K#X |�#X� Æ�w �. #� 4XK #. )-~#m #��#B ��" �K�\�� ���'6 K"Q$ �#��"�I.$ ��#u�q

�s��Ä �#B �����
#�6 s��Ä �#B ��"P.#�. �K�\�� ���'6 �"�I.$ s��Ä #� s��Ä )5-W� �#�[I. Q" �$ +$ �w 4X" ��#B 
s��Ä �#B¿du "O O#[q 4E6 � K"Q$ �"�I.$ L�B #� Æ� 4X" �Ç�� � �L\ PpF j#-\" ZI. OK P5� ��L�B Q" Z�. ��#qOS�L�O"L> �~�~ �"O"K � L��\�� PpF ���\#� �O#pF �#��#y5XK #. )���Ä #��#B ��" �L�#��

#��$ PpF �R�y�" �. �>�6 #. #��#B �L�.��Wt6 ���
Q" ��Ç� OK � L��\��� ��Wt�6 R�� #��$ PpF �R�y�" U#X"P. �Ç�~� �L��\�� PpF �p}5I� �#�O�h�� �"P. #��#B�L�P�z�� O"Pu P�Q �#���Pz!

�� ([SORUDWLRQ RI SURGXFWLRQ ZHOO

��O"KP.�P�. �#B �����
�L��#� o}5I� L¼#t� �"P. �O"KP.�P�. ��" �4X" ����QP�Q +$ Q" �O"KP.�P�. 
#��#B |�-u ��" PpF Q" �}¼" O�h���K�\�� �L��#� �O"KP.�P�. �#B #��#B ���z��" �4X" �P�m � R-X �#`q 
�QO�#[w 
4Ã�¼ 
+P\ 
�y�#J nO#_��L\ L�"�I� r�6" �O"KP.�P�. �#B #��$ Q" +$vL�" O"Lt� 4\"KP. |�~K �. �y�#J �5XK �#��#B �. ��"P.#�.

�



�� ([SORUDWLRQ ZHOO �� 2EVHUYDWLRQ ZHOO

��q#[5w!" �#B �����
3#_I�[� � ��.$ �"��6 Ph�� Q" �td��� �X#�\���Q 3#�¼�_J Q" 3#Ä�e" ,Ww � ��#X#�\ �"P. #��#B ��"�L��\�� PpF �"�I.$ �p�w � ��w���Ã6 �owV�> � s�Ä ���A�� � #��"�I.$ �Ç��#��K�OL��

� �"�L�#[� �#B �����
Pp�F �td��� �"�L�#[� �#��#B �Ç-\ |��Ç6 � �.#5W�" DdX s�Ä 3"P��l6 P�5W� �P�z!�Q"L�" �"P. #��#B ��"�L��\��

�� %RUHKROH �� 3LH]RPHWHU

� ��#X#�\ ��#�z! �����
3O�¼ �. +$ �#��#B �O#pF 
4W�� 4XK OK �}�#w 4J#�\ �td�� �X#�\���Q 3#�¼�_J Q" �w �KO"�� OK����QP�Q +$ ¿-�� Ph�KO�� |E� OK �w L�K �#[� ��#�z �O#pF <�#5� �w �6O�¼OK �K�\�� �#=�" ��#X#�\ ��#�z!� �L[� ,_� O"L> �~�~ �$ OK 
4W�� �O"KP.�P�. |.#u �p�w � ��w Ph� Q" K�>�� ¿-�� #� � KO"L� K�>� �-X#���#B �"��Ä�. � K�\��,_� 	@��" �K K�LF )���Ä
 �w Pdu #. �#��~�~ �$ OK KO"�� �`Ã. OK #� � K�\�� P2 (KL=��KP�z�� O"Pu �K#p5X" KO�� �"�L�#[�

��#B O�#=� �#�P5��R�2 �����
P5��R�2 �#B �t}F L�B #� Æ� K�>� �. 
����QP�Q +$¿.#�� �Ç��#��K�OL�� ,�"Pa ���Ã6 O�h�� �. ¿u"�� P5[�. OK4X" �Q�L\#. �5\"L� K�>� ��#��#B ���B �w�6O�¼ OK 
4X" Q#�� �q#[5w!" #� �O"KP.�P�. �#��#B 3O�#=� OKO�#=� �#��#B Q" 4\"KP. P:" P. �.#5W�" DdX 3"P��l6 �P�z!�Q"L�" O�h�� �. ctq #��#B ���z ��" Q" �L��\ PpF�w Pdu #. #��#B ��" )���Ä �K�\�� �K#p5X" �"�I.$ �Ç��#��K�OL�� 3#�¼�_J ���Ã6 � P�:'6 j#Ã\ ���Ã6 �"P.�L�KPz�� R��=6 ÆB�w Pdu O"L> �#��~�~ #. � �O#pF

�



#��zT�� P�#X Ph� Q" #��#B �L�.��Wt6 ���
�"P�. ��w ��#���"L�u" � �"�I.$ �S�~��S�OL�� ]#J c�"P\ � KO�� ,WFP. 
�L\ K#� �L�Ä �zT�� �X P. ���Ä�KPw �L�.��Wt6 P�Q 3O�¼ �. �"�6�� "O #��#B 
L�$��|�Ä�. ��L.$Z�"Rq"

�� :HOO ZLWK JDOOHU\ �� &RQILQHG ZHOO

�O"L�P~#z �#B �����
PpF o}5I� r#�Ä" OK �#B �O"��K O#�w �owQ" �-�#> �#��P~#z #� �O�w
�#B ��L.$Z�"Rq" O�h�� �. KO"�� �`Ã. OK#��P~#z ��" �4X" 3�#p5� ��L.$Z�"Rq" �"R�� ,WFP. o}5I� �#��#B OK �-�#> �#��P~#z {�e � K"LÃ6 �K�\���L��\�� PpF ��\#� �}�X� �. #� �4XK #. #�

�O#[q 4E6 �#B �����
�.#5W�" DdX Q" P6�#. �EdX OK �#B +$DdX �=�5� OK � L�w�� ¿du "O �O#[q 4E6 ��� �#B 
KO"�� �`Ã. OK�K�\�� r�6" O#[q 4E6 �#��#B 
�5XK ��" �. �KP�z�� O"Pu +$ �. KO�JP. DdX #� � �td��

�� $UWHVLDQ ZHOO �� :HOOVsQRPHQFDOWXUH

	���R6O$
 �#�P> K�J �#B �����
�#�.$ ��� �. KO�JP. Q" V2 #��#B Q" �`Ã. 
]#J �S�~��S�OL�� � �Ã�-e c�"P\ |�~K �. se#�� Q" �"�O#2 OK�L��#��� ��R6O$ #� �#�P> K�J �#��#B "O #��#B ���z��" �L�K�J �. K�J �>�PJ +$�#�P> �"O"K O#[q 4E6

�#��#B �O"Ny�#� ���
�p}5I� �#��5XK �. #��zT�� P�#X � PpF �R�y�" 
s�Ä 
�O#pF Y�O Ph� Q" #��#B ��}w L\ �hF�� �w O�e �#��L�>"� ��w "O ��#��#B ,�6P6 ��" �. �L\ L�"�J �K#p5X" #��#B �O"Ny�#� �"P. #��L�.��Wt6 ��" Q" �L�L\ ��Wt6��Wt6 P�Q �#��5XK �. �O#pF Y�O�s�Ä Ph� Q" #��#B o�¼�6 ��" #. � ���K�� O"Pu ��PzÆ� OK L�LF"� �zT��� ���w�� �O"Ny�#� �

�� 6KDOORZ KDQG GXJ ZHOO

�s�Ä �w �5XK �#B �

�



�� 'HHS GXJ ZHOO �� 'ULOOHG VKDOORZ ZHOO

�s��Ä �5XK �#B ��s�Ä �w ���\#� �#B �

�� 'ULOOHG GHHS ZHOO �� 'HHS GULOOHG H[SORUDWLRQ DUWHVLDQ ZHOO

�s��Ä ���\#� �#B �
��. L\#. �B #��$ �#��zT�� P�#X � �L\ PpF O�h�� �B �. �Ç�$ ,WFP. O�wN� �}¼" �#���Pz OK ¿u"� �#��#B4XK �. �#B Q" �Ã�#> �O"Ny�#� 
�}�> Æ� OK 3#�¼�_J ��}w ¿�> #. )5�#�� � K�\�� ��Wt6 �ÄPq �#���Pz!�. �� �#�P> K�J s��Ä �q#[5w!" ���\#� �#B� {#9� �"P. �L\#. �$ 3#�¼�_J �3#_I[� ��}w nPÃ� �w �L�K��ZI. OK P5� ��L�B Q" Z�. ��#qOS #6 � O"KO�6�� �O#pF �#y5XK #. n#[5w!" O�h�� �. �w K�\�� r�6" ��#��#B

�� *DOOHU\ ZHOO VKDOORZ GULOOHG H[SORUDWLRQ �� )HKOPDQ

�#�B �. ��O"L�P~#z s�Ä �w �O"KP.�P�. ���\#� �#B� �Ç��" #� � 4X" 	��R6O$
 �#�P> K�J � K�\�� PpF j#-\"�#B )F�d¼"
 4X" �L\ PpF ���\#� O"R." �}�X� �. � �"�I.$ OK P5� L�B K�LF #��6 �w L�w�� �O#\" �O"KP.�P�.

�� 'HHS GXJ REVHUYDWLRQ ZHOO

�. j#-\" ZI. OK P5� ��L�B Q" Z�. ��#qOS #6 �w 4X" ��#B nPÃ� ���"�L�#[� s��Ä �5XK �#B� � 	���}q��}w �L\ ��"O"o�O#Ã6 Q" �K#p5X" #. ,�6P6 ��" �. �4X" �L\ PpF 4XK #. �����QP�Q +$DdX �P�z!�Q"L�" O�h���L\#. �#B �$ 3#�¼�_J ��}w nPÃ� �w KPw r�6" "O ��"��Ä �"LwP� �. � KPw �L�.�t-e �"�6�� "O #��#B

�



+$�#��#B�O#pF�#�\�O ��
#�. � �5\"K ��#�\$ #��$ #. ��Lu �#��#�Q Q" P[. �w KP�N2�� �#=�" ���z!#��z O"R." � |�#X� #. +$ �#��#B �O#pF�#�\�O �4X" �K"KZ�"Rq" "O �O#pF 4ÄPX �3OLu � �5\#�z 4�� O"R." ��" 4qP[�2 � |�#Ç6 �"P. �#�Q 4\Nz!L�P�z��� O"P�u P�Q ��Pz �X Q" �Ç� OK 
�O#pF |�#X� � #��#y5XK ���z!#��z �mO �}Ä +$ �#��#B PpF {�"L5��	� �O#�\ O"K���
�5XK �O#pF ����\#� �O#pF ����\#� � �5XK �O#pF �

�5XK �O#pF ���
Q" K"�� {#t5�" � PpF �"P. |�Ä OK �w L�BP� 
L�P�z�� O"Pu ��Pz ��" OK 4X" �#W�" �$ O#w ��P�� �w ��#��#B ��}w!����z ���" �L�Ä �zT�� �K�\�� �K#p5X" @��� �PuPu � +$0�2 
�K#. �#�[ÇB �L��#� �5qP[�2 � ���\#� |�#X��LXO�� �� P5� � K�LF #6 �#z �w4X#��$ P5��5�#X �» Q"Z�. Pdu #��#B

�5XK �#��#B �O#pF Y�O �����
�K�. {�"L5� �"P�" OK �$ �5qP[�2 j�� )¼�_J �#�> o}5I� b#t� OK O�K �#��#�Q Q" �w �#B PpF Y�O��P5���LuK"�� {#t5�" � PpF |�Ä K�\�� �KP. �#� P�Q OK �w ��#�O"R." Æ�w �. ��t� Y�O��" OK �4X" �5XK �O#pF Y�OO�h�� ��" �. R�� �5Ã�¼ �5qP[�2 O"R." � 3�$��\#� Q" Pa#F �#�Q OK �	� �O#�\ |Ç\
 L�K�� �#=�" "O �L\ �L�w!� KPw ��Wt6 P�Q �5XK �K �. �"�6�� "O {#t5�" � PpF �#�O"R." Ph� ��" Q" �L��w�� �K#p5X"
�PuP�u 
�#�B GPB 
ZÇB 
�}u 
�A}�. 
x�}w �|�#\ �5XK ��"OK {#t5�" � PpF |�#X� � ��"L5." �#�O"R." � o~"�P=p�� � �uP5E� K"�� Q" �K#p5X" �4X" �#B PÃu �. "�� �L��K �"P. �K �PJ�#. �gq#E� �#�P1X 
�~K 
+#�e�4X" �K�. {�"L5� ��Lu Q" R�� 4IX 3��Ç[6 OK �O#pF �"P.K"�� {#t5�" � �O#pF P�" OK |��W6 {#F ��Ä OK � �L�[I. 4ÄPX �"P. P�J" �#�~#X OK � �5qP[�2 �#�O"R." � +� Q" 4X" 3O#-Ä #��$ ��" �w �L�$OK �5XK �O#pF 3#�LJ OK �5qP[�2 3�$��\#� � #�O"R." 
�L\ �L�w!	|.#w #. @���
 P. �#. �. R�=� ��#2 O#�B #� ��#2 �X �]�_I� �#��Ç[. #� ÈOR. �#��~K �O�XP1�w � �[ÇB �#��5� ��O#pF ��"K" �"P. +$DdX 4q" K#=�" � +$ ��}I6 �"P. ZÇ}z o}5I� �#�1�2 �

�
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��"L5." �#�O"R." Q" �K#p5X" #. ��t� �}�X��. �5XK �O#pF �� |Ç\
OK ��Ç�~� �L��\��� #��O �}J"K Z\�2 ��L. #��#B 
L�O"KO�JP. �Q� �#ÇE5X" Q" #��#B �O"��K �w �te#�� OK� �O"���K 4i#p�F O�h��� ��. L\#�. ��6���\� )F�d¼" � �K�. �Q� ��#5W�" Lu#q �#B �}J"K �O"��K �w �te#��+�B #� ���BP>$ 
��Bx�X 
�~#pX #� ���#��X �#�~�w,_� #. ����" {�¼" 4�#ÄO � O"L>YR�O Q" �P�z�}>�K�\�� 4hq#E�

]�_I� �#�-~#u Q" �K#p5X" #. � ���5. 3#Ãdu Æ�w �. �O#pF ��F OK Q#�� 3O�¼ OK K#[z ��#�K �#��#B �O"��K�K�\��4hq#E� � �R�O��5. #>OK

��



�� +DQG RSHUDWHG DXJHU �� 5RG

� �5XK �#��5� #. �O#pF �����
#� � ���R}F ]�_I� �#��5� Q" L\#. �L\ |�Ç[6 �� � UO ��"KR�O K"�� Q" ���Q �#���� 4q#. �w �te#�� OK�#���Q"L��" � #�}Ç\ OK �5XK �#��5� �K�\�� �K#p5X" �w s�Ä � Pdu #. ��#���#�z �O#pF �"P. |Ç\ �A�2O#�ZA�2 #. �$ �#��l�6 � �5� v�� �K�\�� �5J �\P. �#��l�6 �. �K"O #� �}�� �#�5�" #��$ �#�6 OK �w 4X" ��z!#��z!L��\��� ¿�> �}�� �K �A�2O#� #� � ���R}F �~#J �#`q OK �L\ �L�w �#�w!#J � K�O�� �Pq ���Q OK �5� �5XK��P�. ���Q Q" �5� 
L\ P2 �P� v!#J Q" �5� ���P�. O"L> �5u� ���Q |J"K �. �}�� {�e �L\ �L�"O #. �	� �O#�\ |Ç\
�L.#��� ��"K" 3O�¼ �����. �L\ K#=�" ��#�z OK �O#pF 3#�}�Ä � K�\�� �~#J v!#J Q" � �L\ �L�[w!
OK �4X" 	3�q �»
 P5� �� K�LF �$ s�Ä P9w!"LF � 	@��" �� #6 �
 P5��}�� �»» #6 �» Q" #�Ç�#B ���z��" PduQ" � �KP�w |�¼� �5� �#�5�" �. "O |�F |.#u ÆB�w �#�O�6�� P5[�. ��"O#w O�h�� �. 
Y�O ��" �5qP[�2 |F"P�

�� $XJHU SRZHUKHDG �� *HRWHFKQLTXH

L��#���� �O"KO�6��� �5XK �5� #. �O#pF "O �$ �w L��w�� �K#p5X" �O#pF �K"K �#=�"� �5� �"O�K �"P. �$ ��P���4X" {�"L5� �Æ��Ç6��S � �X#�[w!#J 3#Ã~#d� OK P5[�. �O#pF Y�O ��" Q" �K#p5X" �	� �O#�\ |Ç\


O"KO�6�� �5XK �5� � � |Ç\ �5XK �5� � � |Ç\

��



�� 'ULYLQJ GULOOLQJ �� 'ULYLQJ SRLQW

	��P.�Pq �#B
 � R�6 v�� �~�~ #. �O#pF �����
�. Æ52 �.Pa Æ�w #. 4X" |_5� � R�6 v�� b�PI� �. #�5�" OK �w "O �5IX �K��q �~�~ 
�O#pF �t�Pe ��" OKK�LF #6 "O �"�I.$ |J"K �. �~�~ �L�"O |�Ä �P5� � �#��~�~ �K�Rq" � �O#pF ��"K" #. � L��K�� M�p� ���Q |J"K�4X" @��" � #6 P9w!"LF � @��" ��� |u"LF Y�O��" OK ��#�z Pdu �L��K�� ��"K" ����QP�Q +$DdX P�Q P5� ���»��#. �O"Nz!�~�~ 
P5[�. �#�Pdu �"P. �Ç�~� 
K�\�� �#=�" 4XK cX�6 ��#X$ �. @��" � Pdu #6 �#��#B OK �~�~,_�Z�#��� � �O#��\ |�Ç\ �L�w��� +#=�" "O �5XK �#�}�t:P> #� ��#2 �X �P�zO#w!�. � 4W�� �#X$ �"L�B 4XK�L�K�� �#[� "O R�6 v�� �~�~ #. �O#pF Æ�6#�\
�#�Pd�u OK � 	� �O#�\ |Ç\
 KP�z�� 3O�¼ �5XK �#��-�}6 cX�6 �w �#�Pdu OK #��#B ��" Q" �O"KP.�P�.

�� &HQWULIXJDO SXPS �� $XJHU

��" �P�zO#w!�. ��#X$ )-�Pt6 � �zK#X |�~K�. �KP�N2�� �#=�" � RwP� Q" R�Pz j�� )¼�_J 
�-�}6 � O�6�� #. P5[�.�"P. 
L\#. ,X#�� �td�� �Ã�-e c�"P\ �w �te#�� OK �5XK �#��#B �. 4-W� �$ �K�. �5\"L�. � �"QO" � Y�O�KPw �K#p5X" �"�6�� Y�O��" Q" #��#zO#w � #�1�w 
#��#z�KO" �P�h� ��#�}E� OK +$3L� �#6�w ���'6
#��$ ��"O#w LF #6 O"KO�6���5XK �5� #� � � �5XK �5� Q" �K#p5X" #. 4X" �Ç���O#pF �"L5."OK �w4X" Pw!M �#�#\�K"K ��"K" "O �O#pF R�6 v�� �~�~ �L�"O � �PpF ��" OK �O"Nz!�~�~ #. � KPw �#B PpF �. 3OK#-�

���\#� �O#pF ���
Q" �L\ KPJ K"�� �KPw ;O#JV1X � ���Q �L�w � �KPwKPJ Q"3O#-Ä �O#pF {�¼" �U#X" L\ Pw!M �w O�e �#���#qOS �. M�p� � O#w ��" �. �L�[I. 4ÄPX O�h�� �. �KP�N2�� �#=�" o}5I� �#�\�O �. {#�Ä" ��" �w 
�#B r#�Ä"�#�B� C�d�¼" ��w K�\��� Pp�F ��#��#B #��$ �}�X� �. � �L\ j"L." �O�6�� �O#pF �#��#y5XK 
���Q P5[�.

�� 'ULOOHG ZHOO �� 3HUFXVVLRQ GULOOLQJ PHWKRG

��#��#y5XK R�� Y�O P� OK �4X" {�"L5� �p}5I� �#�\�O ���\#� �O#pF OK �4X" �L\r�6" #��$ �. �����\#�|�Ä ��E� � �W��#Ç� Ph� Q" 
#���\#� j"��" OK O#�W. j��6 K�>� #. �w K�\�� �KP. O#w!�. 3�#p5� �#�6OLu � K#Ã." #.� 4W�� ;O#J P�Q Y�O �K Q" �}wO�e�. K"�� {#t5�"� PpF��"�.Pa �O#pF Y�O �

�� 5RWDU\ GULOOLQJ PHWKRG

���"O�K �O#pF Y�O �

��



�5XK �-�}6 #. �#B Q" �O"KP.�P�. �� |Ç\ R�6 v�� �~�~ #. �O#pF �� |Ç\
Pdu � s�Ä 
�X#�\���Q �#�L�Q#X j�� 
�O#pF n"L�" �|�-u Q" KLÃ5� |�"�Ä �. �y5W. Y�O P� KP.O#w � +#I5�"�-�#Ã� � #�"R� �"O"K R�� #�\�O ��" Q" �"LwP� 
,X#�6 �. � �5\"K ��� � �#�Q 
���R� 
O"L.$ �#���� 3#_I[� 
�#B�. �y5W. |E� P� OK ,X#�� �O#pF Y�O+#I5�" �w4X" ��5pz �4qO L�"�J �IX �$ Q" K�J �#>�. �w4X"�KO"K |E� �$ 3#�#Ç�" � #��#y5XK �. �XP5XK ���A�� � �5pz Z�2 |�"�Ä

�"�.Pa �O#pF Y�O �����
K�O�� ���#2 � �#. ,6P� O�e�. O�6�� Æ�w �. �w ���y�X �5� cX�6 Y�O ��" OK ���Q �L�w � �KPwKPJ |�Ä

�� 6WULQJ

Q" �K#p5X" #. �w L��\�� �L��#� � �L��wKPJ O"R." 
L��O�� O#w!�. |�Ä ��" �"P. �w �O"R." �Ä��=� �KP�z�� 3O�¼�P� � KPJ �5� b�tX |¼#F �2 OK �2 �#��.Pa P:" OK �#B owL�Q#X � K�\�� #�O V1X � �L�$�#. ��\#� ��P��

��



DdX �. KO�JP. Q" |-u #� ��� OK K�>�� +$ #. L�Q#X �L\ KPJ �"R>" o}5I� 3#�> OK �5� 4wPF P:" P. �K�\��"O ��.$ |�w � K�\�� b�}I� 
K�\�� �5I�O �#B |J"K �. 3�#p5� |�#X� #. � �Ä��_� O�e�. �w �.$ #. �.#5W�"�K�\�� ��}I6 �#B Q" ZÇ}z Æ�w �. ,X#�� �#��#�Q OK �w KQ#X��
�"�.Pa �O#pF �#���\#� �"R>" �

�L�"�L\ |�Ç[6 �}¼" 4�Wu �K Q" ��¼" �"�.Pa �O#pF �#���\#�� ����#w ��O P. ���Ã� �w �$ �"R>" � �O#pF |wK 
�wPE� ��P�� � �SP�" K#=�" �#y5XK �4.#: 3"R��=6 � o~""O �#y5XK 4.#: 3"R��=6 
L�5W� �L\¿�> |.#u {#t5�" �#y�� OK � ,_� 	ZwvL�
|�F |.#u �X#\ #�� Q" 4X" 3O#-Ä 4�Wu ��" �}Ç[5� �"R>" �L��K�� |�Ç[6

�� 'HUULFN �� 6SXGGLQJ DUP

��O#pF |wK ��K�\�� 	�L�wKPJ O"R."
 �Py�~ 4wPF ,>�� �w vPJ #� ��O#pF ��Q#. �

�� %XOO UHHO �� %DLOLQJ UHHO

��5� |.#w �PuPu ��ZÇ}z |.#w �PuPu �

�� &DVLQJ UHHO �� (QJLQH DQG WUDQVPLVWLRQ SRZHU XQLW

��O"Nz!�~�~ |.#w �PuPu ���P�� {#t5�" �#��#y5XK � �#y5XK O�6�� �

�� %DLOOHU �� %LW

P��Q 3#Ãdu Q" �#. �. ���#2 Q" �L��w KPJ O"R." 
4X" �ZÇ}z � �L��wKPJ O"R." |�#\ � vPE5� 3"R��=6 � +�K�\�� |�Ç[6�#�}�Ç\ OK �w K�\�� KO"� ���Q �. �$ s�Pe Q" #��.Pa � KO"K O"Pu �L��wKPJ O"R." �#�5�" OK �5� ���5� �Æ� 3O�¼ �. �5� �l�6 �$ �~��Ã� � {�"L5� j�� OK �K�\�� �5J#X 	O"K�\�z � P2 O#�B 
�"�l�6
 o}5I���. "O �#�B PpF |�Ä K�J O�K �. ZJPB � o}5I� 3#�> OK 4wPF #. �w 4X" R�6 v�� � Æ�O#. cJ�w �O�e�. �4X" 3�#p5� �O#pF �#y5XK 3OLu ,WFP. #��5� �Q� � {�e �L�K�� �#=�" O�L� 3O�¼�»» K�L�F 	@��" �� #� ��
 K#�Q Pdu #. �#��5� � �Pz�}�w ��» K�LF 	@��" � � �
 �w Pdu #. �#��5��4X" P�l5� 	3�q �»
 P5� � #6 	3�q �
 P5� »�� Q" ,X#�6 �. #��$ {�e � L�O"K �Q� �Pz�}�w!

�� 'ULOO VWHP

�KPw��y�X �$ |�Ä �K�\�� |_5� �5� ��#. �. �4X" P2�6 � �K��q �}�� ��" � �	�5X"
 �L��w��y�X �}�� �

��



Q" � L�K��� Z�"Rq" "O �L��wKPJ O"R." {�e �Ãdu ��" )��a 
4X" �$ 3#.Pa �KPw P:�� �=�5� OK � �5��3�#p5� Pdu ,WFP. �L��w��y�X �}�� �Q� �L�w�� �P�z�}> 4IX �#�L�Q#X OK )¼�_J �#B n"PE�"�4X" P�l5� �Pz�}�w �»»» #6 ��» ��. ���Ã�

�� -DUV �� 5RSH VRFNHW

���[w O�e�. �w �5W. |Ç\ �8��}�� �K {#_6" Q" � KP�z�� O"Pu �L��w ��y�X �}�� ��#. OK QO#> � �QO#> �K#=�" {"K�z Q" �5� �KPw ;O#J � �#. nPe�. �.Pa K#=�" #. �$ |�Ä �4X" �L\ |�Ç[6 
�L\ |J"L6 �� OK�L�w�� �P�z�}> R�� |.#w � #�O"R." �. 
���Q �. �KO"� �.Pa U#ÇÃ�" Q" ���A�� �4X" �$ cX�6 �L\�#�� ��. �$ ��#�5��" G"O��X Q" �w KO"K O"Pu |.#w �P�z �L��wKPJ O"R." 4�Wu ��P6��#�5�" OK � �|.#w �P�z! �

�� 6ZLYHO �� 0DQGUHO

K"Q$f#E~ �. �K�\�� |_5� � {OL�#� �#� �. �K��q �"�Ãdu �. � �L\n�=� �"�hpE� KO"� |.#w �KPzQP�� �L��wKPJ O"R." �5qO ���#2 � �#. 4wPF P� #. KPzQP� G"O�X Q" �K�. P5zOR. � 
�hpE� OK {OL�#� �K�.OK � L.#��� ��"O�K4wPF �5� 
O�wN�4wPF 4��"L� �=�5� OK � L�w�� P��l6 �$4�> 
���Q �. �5� U#�6�}�X� �. 	KPzQP� � QO#> 
�L��w��y�X �}�� 
�5�
 �Ãdu O#�B ��" �L�K�� �#=�" "O PpF |�Äo}5I� �#�"�Q�L��\�� |_5� Py�LÇ� �. �e�PI� �L�A�2 3�#_6"

�� &DEOH �� 'DUW YDOYH

Q" �$V�> �4X" �L��wKPJ O"R." �. vPJ s�Pe Q" O�6�� �wPE� ��P�� �L��K{#t5�" 
�O#pF |.#w � � |.#w! ��O"Ny�#� KPy5X"O �. � KPy1B �. �$4q#. ,WFP. �4X" o�w Q" �$ �Rl� 
�P�N2n#dÃ�" f#E~ �. � K��q�K�\��j"��" � #�}Ç\ �. �$ ��"O#w,WFP. �}�X� ��" �KP�z�� 3O�¼ZÇ}z cX�6 
�L\ �L�w K"�� ��}I6 �ZÇ}z! �OK �w3�#p5� �#��Q"L�" � #�Pdu �. 4X" �"�~�~ Q" 3O#-Ä �$ �~��Ã�� {�"L5� j�� �K�\�� �5J#X o}5I�Q#. �A�OK �#B ow�. KO�JP. �#y�� �w4X" ��E��. �$ �#�5J#X �K�\�� �5J � �"�R�� �"�A�OK �. #�5�"�#�B Q" �KPw;O#�J |��Ä 
P5� ��� � Æ� #6 Æ�P� PpF Q" V2 ���Ã� �K�\�� �5W. �L�$�#. ¾E� �. ��KP�N2�� 3O�¼
�KP�z�� 3O�¼ ���5W�2 ZÇ}z �}�X� �. �#B ��}I6 |�Ä 
L\#. �w O#�W. L�Q#X OKUO O"Lt� �w �"�X#� ���Q OK�L��w KPJ O"R." 3#Ãdu � �O#�\ |Ç\ � ZwvL� ��O P. �L\ �K"K O"Pu �"�.Pa �O#pF �#y5XK � �O#�\ |Ç\�L�K��Z�#�� "O �"�.Pa �O#pF �#y5XK �-�> 3"R��=6 P�#X � 	�5� � QO#> 
�L��w ��y�X �}��


��



ZwvL���O P. �5qPz O"Pu �"�.Pa �O#pF �#y5XK �� |Ç\

��



L�¼ O"R." � �L��w KPJ O"R." 3#Ãdu � � |Ç\

��



�"�}�X� Q" #��$ �KPw ;O#J �"P. 
L��\ #�O �#B s�Ä �. vPE5� 3"R��=6 �}}Ä �. �O#pF ��F OK �w �6O�¼ OK

�� ILVKLQJ �� 'ULOO IOXLG

|�Ç\ OK vPE5�� 3"R��=6 o}5I� �#�5�Wu �5J#X ;O#J �"P. �$ j"��" �w K�\�� �K#p5X" � L�¼ O"R." �#��.�4X" �L\ �K"K �#[� � �O#�\
��"O�K �O#pF Y�O �����

#. �#�R�� � KP�z�� 3O�¼ K�J O�K �. �5� ZJPB cX�6 ���Q PpF � �KPwKPJ |�Ä��"O�KY�O �. �O#pF OKcX��6 O�6��� �wPE�� ��P��� Y�O ���" OK �K�\��� ��}I�6 � �O#p�F ¿�#� �#�P> YKPz #. �L\ �L�w K"�� �$

�� 'ULOO SLSH �� )OH[LEOH +RVH

�5�P�X �. L��\�� @�2 Py�LÇ� �. �w � �O#pF �Q�X �#��. ]�_I� �K��q �#��~�~ � �P�� {#t5�" �#��#y5XK#�� ��t5�W�
 �#�P�> ,WFP�. � �Ç�5�X� �~�~ s�Pe Q" �L\ ��-Ã6 �#�1�2 Æ�w �. �O#pF ¿�#� �K�\�� |t5���O"��KYR�O Q" �P�z�}> � �5�PX �K��� Æ�J ��a � K�\��4�"L� �O#pF �Q�X ;O#J #� � |J"K �. 	U�ÇÃ��L\|�F K"�� #=�$ OK �w K�\��4�"L� |z �Aa�F �. �#B Q" �>�PJ ¿�#� �L�K�� �#=�" "O K"�� {#t5�" |�Ä �#B�. �O#.�K 0�2 cX�6 V1X �K�\�� KO"� Py�K �Aa�F �. KL=� �K#p5X" �"P. K"�� Q" �O#Ä �O#pF ¿�#� � ��[��6

�� 0XGFLUFXODWLRQ �� 5RWDU\ GULOOLQJ ZLWK GLUHFW FLUFXODWLRQ

|�Ç\ �L.#��� ��"K" �O#pF ��6#J #6 � �O#pF ¿�#� �#�P> �5W. �JPB ,�6P6 ��" �. � �5q#� �#�P> �#B |J"K�L�K��Z�#�� "O |z ��t5W� YKPz #. ��"O�K �O#pF �#y5XK � �O#�\
�. O�6�� �wPE� ��P�� {#t5�" ��E� ���A�� � �O#pF ¿�#� �#�P> P�W� � j��,WFP. ��"O�K�O#pF �#��#y5XK�#��\�O 
¿�#�� ZJP�B 4�> f#E~ �. j��6 ��" K�>� #. �Ç�~� 
L�5W� �p}5I� j"��" �"O"K �O#pF �#��Q�X� L�P�z�� O"Pu P�Q �}¼" �5W�X �K OK ��"O�K �O#pF���t5W� YKPz #. ��"O�K �O#pF �

�� 5RWDU\ GULOOLQJ ZLWK UHYHUVH FLUFXODWLRQ

�U�ÇÃ�YKPz #. ��"O�K �O#pF �
Q" � K�\�� �L�"O �#B �#�5�" �. �O#pF �#��Q�X |J"K Q" 0�2 cX�6 �O#pF ¿�#� ��t5W� YKPz #. �O#pF OK�K�\�� �#=�" |�Ä ��" VÇÄ U�ÇÃ�YKPz #. �O#pF OK �L�$���#. �O#pF �Q�X � �#B �O"��K ��. �#`q

��



¿�#� ��t5W� YKPz #. ��"O�K �O#pF �#y5XK �� |Ç\

��



��"O�K�O#pF �#���\#� �"R>" �������
#��$ �"�6�� 
L��K�� �#=�" O"R." ��" �w�~#�Ä" � 3�$��\#� � O"R." O"Pt5X" |E� �. �>�6 #. 
r�q �5W�X �K P� OK� KPw ��Wt6 P�Q �L�Ä4�Wu �K �. "O4.#: 3"R��=6 4�Wu �vPE5� 3"R��=6 4�Wu �
{#t5�" � L�~�6 "O �wPE� ��P�� )6L�Ä �w ��"O�K �O#pF ��\#� �#��#y5XK Q" 4�Wu �$ � 4.#: 3"R��=6 � o~"�"R>" ��" �w L��K�� |�Ç[6 "O 4.#: 3"R��=6 
L�"�L\ ,_� P}�P6 #� � ����#w ��O P. ���Ã� � L��K��� 4X" P�Q O"Pu �. �$

�� 'HUULFN �� 5RWDU\ WDEOH
�� 6ZLYHO �� .HOO\

� ��}w � �KPzQP� �L�O"L�y� 
L�O"K ���"O�K R�� �w ��#��#y5XK OK �w 4X" �L�}. ��5X � ��O#pF |wK �

�� 7RS GULYH SRZHUKHDG �� (QJLQH � 3RZHU XQLW

|wK |J"K OK �P�=�Q s�Pe Q" O�wN� �}�X� ��"KPz!�#. �. R�=� �#��#y5XK OK � 4X" �O#pF �#��Q�X�K�O�� ���#2 � �#.O�6��� Q" KO"��� �`Ã�. OK �KO"K �O#pF �#y5XK ��"O#w � �zOR. �. �y5W. O�6�� j�� � 3OLu � � O�6�� �)6L�Ä ÈOR. �O#pF �#��#y5XK �Ç�~� 
K�\�� �K#p5X" R�� 4X" �5q#� O"Pt5X" �$ ��O �#y5XK �w �����#w!�K�\�� �K#p5X" O�6�� L�B Q" �KO"�� OK �5F �4X" ��#z!"L> O�6�� �"O"K�w �E� ��" �. KP�z�� 3O�¼ ��"O�K R�� cX�6 �O#pF �Q�X � �}�� ZJPB Y�O ��" OK � ��"O�K R�� �|t5�� ��"O�K R�� �. 4X" �L�KGPB � O�E� L�B |�#\ �w �Ç��#Ç� �5W�X Æ� cX�6 O�6�� �wPE� ��P����P�� 
K�\�� �K#p5X" �"KPz!�#. �#��. �Py�K �}�X� Q" ��"O�K R�� �#>�. �5qP[�2 �#��#y5XK OK �K�\���K�O�� ���#2 � �#. �O#pF |wK |J"K OK � K�O�����'6 �Ç�~�OL�� �#�O�6�� Q" �"KPz!�#. �"P. �Q�

�� 3XPS �� 0XG FLUFXODWLRQ

]�_I� �#�1�2 Q" ��"O�K�O#pF �5W�X OK �|z �#�P> �JPB K#=�" � �KO�$OKYKPz �. �"P. � �0�2 ����B �L��\��� ,_� P}�P6 #� ����#w ��O P. #��$ �K P� #� Æ� � K�\�� �K#p5X" )�"�6 #� � O�XP1�w #��Ç� Q" �#y5XK j��,WFP. "N~ 
4X" 3�#p5� ��t5W� �U�ÇÃ� ��"O�K�5W�X �K OK0�2 |�Ä � �W��#Ç��K�\�� �K#p5X" P�Q �#�1�2 j"��" Q"

�� 0XG SXPS

� KP�z�� 3O�¼ ���5W�2 �#�1�2 cX�6 �O#pF ¿�#� YKPz ��t5W� ��"O�K �O#pF Y�O OK � � |z0�2 �

��



�#�1�2 Q" |z O#[q �5\"K�#y� 4.#: �"P. � KO"K �O#pF �#y5XK �zOR. � 3OLu �. �y5W. #��$ �Q"L�" � K#Ã."

�� 'XSOH[ PXG SXPS �� 6XFWLRQ SXPS

�K�\�� �K#p5X" �oÄ#`��#=�" "O �zL�Ç� |�Ä �w ��#�1�2 �}�X� �. U�ÇÃ� ��"O�K Y�O OK �O#pF ¿�#� YKPz � � �L�Ç� 0�2 ��Q�X |J"K OK �O#pF |z #� +$YKPz �}�X� �. �L\ �L�w K"�� �w ��Ã� ��" �. 
KP�z�� 3O�¼ L��K��

�� $LU OLIW �� &RPSUHVVRU

��KP�[q �"�� �5W�X Q" ZÇ� j#p6O" K#�KQ" �"P. �L��\�� |t5�� |z �Aa�F �. � �L�Ç� �#. �. �O#pFO�XP1��w �#y5�XK Æ� � �O"L�> �K �#��Q��X �Ä��=� Æ� Q" 4X" 3O#-Ä �5W�X ��" �K�\�� �K#p5X"�L�K��Z�"Rq" "OZÇ� j#p6O" �wÆB�w!

�� 'RZQ WKH KROH KDPPHU  '�7�+� �� )RDP

�. �w ÈOR. �#�O�XP1�w Q" 0�2 �#>�. #� � O"�> OK � �[ÇB �5� #. ��"O�K �#��O#pF OK � � O�XP1�w! �K#=�" � �	"Qow �K#�
 ��q YKPz �"P. � L�R�=� 	O#I. ,X" �»» K�LF ���Ã�
 ��u O#�W. �#�O�6���K�\�� �K#p5X" L��O�� O#w!�. �5� 3#.Pa�L�P�Q 3#Ãdu |�#\ �#. �. ���#2 Q" �L��w KPJ O"R." #� vPE5� 3"R��=6 � +

�� 'ULOO FROODU �� 5HJXODU ELWV

R��� cX�6 �$ ZJPB #. � K�\�� �5W. 4X" |_5� �O#pF �Q�X ��PJ$ �. K�J �w ���Q� �. �5� � �5� ��P�zO#�w!��. ��w KO"K K�>� #��5� �#Wu" � j"��" �L�K�� �#=�" "O K"�� �L�w |�Ä �O#pF �Q�X � �O#pF�#��5� j"��" Q" +$�#B �#��O#pF OK �KO"K L�Q#X 3#�¼�_J � �O#pF n"L�" �. �y5W. #��$ Q" �"LwP��#��5� 
x�X �O#pF OK � K�\�� �K#p5X" L�O"K�p}5I� �#��#� �w #�~#. � #��P2 K"LÃ6 ,WFP. �w ��~��Ã�

�� 5RFN ELWV ��� '�7�+�

�#[� "O �Ç[y�X � �~��Ã��#��5� j"��" � �O#�\ |Ç\ �K�O�� O#w!�. ���[ÇB �#��5� � ��Ç\ x�X

��� &RUH ��� 'LDPRQG ELWV

� ��U#�~" �#��5� Q" �X#�\���Q 3��Ç[6 Q" �KO�I�4XK ����� � �� �Rl� �KO�$4XK�. �"P. �L�K��

��� &RUH EDUUHO ��� 6LQJOH RU GRXEOH � WXEH FRUH EDUUHO

�L��w�� �K#p5X" L��\�� �L��#� �� �O"L> �K #� Æ� �O"L> K"LÃ6 ,WFP. �w ��P�z!����� ��"�5X"�4X" �O#pF nL� #. ��#�\$ �R}5W� #��$ �P�zO#w!�. � ��z!#��z O#�W. #��5� j"��" �V�>#6 � ��. #��$ {�e �w L��\�� �5W. ��Q� �#� �. �~#J�6 ��y�X �K��q �#��~�~ 
�5� Q" V2 �}¼#q�. � ��Q� �4J"��Ç� 4wPF OK {#F ��Ä OK �4X" �L\ ��-Ã6 �5� ��O P. �Q� O#[q ���'6 �"P. #��~�~ ��" �4X" P5���K�\�� �K#p5X" #��$ L�. L�B #� Æ� Q" ��R~ � KO�� ,WFP. � L�O"K ��"RW. Zt� �#B �O#pF ��t5W� �

��



�[ÇB �U�ÇÃ� 
��t5W� �#�\�O OK ��"O�K �O#pF �#��5� j"��" �� |Ç\

��



�� 'ULOO SLSH RU GULOO URG �� .HOO\ �*ULHI VWHP�

3�#_�6" #�. ��w L�5W� o}5I� �#��Q"L�" � K#Ã." �. �K��q �#��~�~ �O#pF �#��Q�X � ��O#pF �Q�X ��. 0�2 Q" �O#pF ¿�#� YKPz �L��w�� |t5�� �5� �. "O �O#pF R�� ZJPB � �L\ @�2 Py�LÇ� �. �e�PI��K�\�� �#=�" �O#pF �Q�X s�Pe Q" �5�PXO"Pu ��"O�K R�� |J"K OK � �L\ ��-Ã6 �O#pF �#��Q�X 4�Wu ��P6�#. OK �w 4X" �"�}�X� �}w � ��}w! ��KO"K�� "�ZJPB �. "O �O#pF �#��Q�X �$ZJPB � �5qPz!�L�5W� �}wLu#q L�R�=� �"KPz!�#. �5W�X �. �w ��"O�K �O#pF �#��#y5XK|�Ç[6 4�Wu �K Q" �}�X� ��" �4X" |_5� KPzQP� �#��. �"�}�X� �. �}w ��#u�q ��#�5�" 4�Wu � KPzQP� �#. � 4X" 4.#: �w �>O#J 4�Wu � L�#���� |t5�� �}w �. "O 4wPF � 4X" O"�K �w ���OK 4�Wu 
�L\�#�5�" �. �L�w��4wPF �#. � ���#2 �. �O#pF 4qP[�2 #. �#�R�� � KO"K b#-6O" |wK �. |.#w �}�X� �. �.�u

�� 0XG � PL[LQJ KRVH �� 'ULOOLQJ IOXLG

�O#p�F �#��Q��X |J"K �. �O#pF ¿�#� �$ s�Pe Q" �w 4X" |_5� � �O#pF |z �Ç�5X� �~�~ KPzQP��K�\�� 4�"L��$ Q" ,X#�� �#�L�Q#X OK �w 4X" +$ �$ ��P6�K#X �w KO"K �p}5I� j"��" �O#pF ¿�#� � � �O#pF ¿�#� � ;

�� 0XG �� %HQWRQLWH

|z �KP. �#� �"�6�� "O ��q � � �O#pF |z �$ Py�K j"��" Q" ��XO 3��Ç[6 OK )¼�_J 
K�\�� �K#p5X"

�� %DULWLQH �� 'HWHUJHQW

�#�pw �+$b�}I� Q" ��q � L�$��4XK �. +$ #. � 4�O#. KO"�� �`Ã. OK � � 4���5�. b�}I� Q" �O#pF

�� 9LVFRVLW\ ��� 'LUHFW FLUFXODWLRQ

j��� ,WFP. �O#pF ¿�#� � 4h}m �K�\�� |¼#F � ���[qPi ¿�#� L��#� �L��wv!#2 K"�� Q" �L\ K#=�"OK c�"P\ ���y��" �K�\�� ���'6 �Q�4h}m 
+$�KPw �q#a" � �w #. �w L�w�� P��l6 �X#�\���Q 3��Ç[6#�. O"L.$ �#���� OK VÇÃ~#. #� � K#�Q �P�N2M�p� #. Æ[J �#���� OK �O#pF �w K�\�� K#=�" �KO"��
L�w��Æ�J "O �5� 
�#B Q" �L\ �L�w K"�� �KPw ;O#J P. ���Ä�O#pF ¿�#� �L5q"�� r#p6" K#�Q �P�N2M�p�OK Z\�2 K#=�" #. � 4Ã�#�� �#B �O"��K YR�O Q" 
L�K�� Z�#w "O �O"��K � �O#pF �Q�X ��. v!#Çd¼"�L�w�� �P�z�}> �O#pF ¿�#� O"Pq Q" �#B �O"L>
��"O�K�O#pF �#��5W�X �������

�� ��t5W� YKPz �5W�X �
3#Ã~#d� OK �Ç}. 
+$�#��#B �O#pF OK #��6 �� �w 4X" ��t5W� YKPz �5W�X ��"O�K �O#pF �5W�X ��P5~�"L5��K�\�� �K#p5X" �5W�X ��" Q" )���Ä R�� 4p� �#��#B �O#pF �Æ��Ç6��S

��



�� 6XFWLRQ KRVH �� &UDYHO 3DFN

��-Ã6 �O#pF ��\#� Æ�KR� �w �"�Aa�F Q" � ���ePJ �"�~�~ �}�X� �. nPe Æ� Q" ���5W�2 0�2 Y�O��" OKQ" |z �L�w�� �O#pF �#��Q�X KO"� KPzQP� �"O Q" �Ç�5X� �~�~ s�Pe Q" O#[q #. � LÇ��� "O �O#pF |z4X" �L\K��J �"P�� � L�$�� �#. �O#pF �Q�X � �#B �O"��K ��. �#`q Q" V1X � K�\�� ;O#J �5� ��#�5�" �#�J"O�X�L�w�� ;O#J �#B Q" R�� "O �L\ �L�w 3#Ãdu
��F OK �#B YR�O Q" �P�z�}> 
s�Ä � Pdu OK �-W� 4�K�LE� �5\"L� 
�O#pF OK4ÄPX Y�O��" 3"Q#�5�" Q"<�#5� U#X"P. �L\ �F"Pe Z�2 Q" �O"Nz!�~�~ �#Ç�" 
O�\ �#��PpX �5W. � O#[q 4E6 �#��PpX O#�� 
�O#pFKO�JP. DdX s�Ä �$,�#Ã� Q" �4X" � O"L> �~�~ O�K �R�O�\ �K"K �#=�" � v!#J �#������ �Æ�P5Ç~" S#6�O#w!L�O"L��q#w4uK v!#J �#������ 
4W�� O�Lt�+$ �����4\"KP. 
K�\���^I[� )t�uK �O#pF �#�P> OK +$�.;Pq � |}J OK �O#pF |z M�p� 4}Ä �. )��a �K�\��� PW�� �#B �#�6" � �O"Nz!�~�~ Q" |-u �#B ��L.$Z�#�Q$ �K#�Q +$ DdX s�Ä �w �te#�� OK )¼�_J 
o�Ãa O"L.$ �#���� |�#w ��[5W\ OK 4uK �LÄ � O"L.$ �#�����K�\ P5�w �Ãu"� O"Lt� Q" �#B ��L.$4X" �Ç�� 
L\#.

�� 5HYHUVH FLUFXODWLRQ �� 6XFWLRQ SXPS

� U�ÇÃ� YKPz �5W�X �
���" OK �w ��Ã� ��" �. �4X" �O#pF ¿�#� YKPz P�W� 4�> OK #��6 ��t5W� YKPz �5W�X #. Y�O ��" 3�#p6��. Q" {#�#w Æ� �}�X� �. 4X" �L\ ��-Ã6 �#B Æ�KR� �w �"�Aa�F s�Pe Q" 	+$ #� |z!
 �O#pF ¿�#� 
�5W�XDdX �Ç�KR� #6 � K�\�� �O#pF �#��Q�X KO"� �5� �#�J"O�Xs�Pe Q" � K�\�� �#B KO"��O#pF �Q�X � O"L>�L�$�� �#. ���Q
�K#p5�X" � �L�Ç� �#�1�2 Q" 4X" s}Ã� R�� �$ OK �L\ �L�w K"�� �w �Q�X |J"K Q" �O#pF |z �KPw ;O#J �"P.

�� 'LVFKDUJH KRVH

�K�\�� ��}I6 � ���ePJ �~�~ s�Pe Q" �KP[q �"�� � �O"L> �K �#��Q�X cX�6 #� � K�\��
j#p6O" ��" �O#pF |z Q" �K#p5X" 3O�¼ OK �w 4X" P5� � #� � K�LF +$ ��5X �"P. �L�Ç� �#�1�2 Z[w j#p6O"�K�O�� ��. Q" 4�K�LE� ��" �KP[q �"�� �5W�X Q" �K#p5X" #. �~� 
L\ L�"�J P5�w ZÇ�#6 K#[z ��#�K �#��#B PpF �$ �L�Ä Q#�5�" � �K�. {�"L5� P5�w �"P�" OK U�ÇÃ� ��"O�K �O#pF �5W�X Q" �K#p5X"�4X" @��" �� Pdu

��



�� 'RZQ � WKH � KROH ZLWK DLU DQG IRDP GULOOLQJ PHWKRG

� ��q YKPz � �[ÇB �5� #. ��"O�K �O#pF �5W�X �
�#��5� Q" 4IX �#�L�Q#X OK �O#pF �. �L�[I. 4ÄPX �"P. �~��Ã� �#��5� Q" �K#p5X" �#>�. Y�O ��" OK

�� 3RZHU KHDG �� 3LW

� � �"KPz!�#. ��P�� �}�X� �. �w �[JPB |�Ä P. ���Ä #��5� ��" �K�\�� �K#p5X" �'�7�+�� �[ÇB ]�_I��}�X� �. 4wPF ��" ��P�� �L�O"K R�� 	�[ÇB
 �K��Ä3#�#X�� 
KP�z�� 3O�¼ �O#pF �#��Q�X s�Pe Q" {#t5�"�K�\�� ���'6 LXO�� �5� �. #��Q�X |J"K Q" �w �"�KP[q �"��
�K�\�� �K#p5X" �5� �KPw Æ�J � �L\ �L�w K"�� �KPw ;O#J �"P. owYKPz Q" 
|zYKPz �#>�. �5W�X ��" OK� K�\�� ���6 �L��wv!#2 K"�� �+$,�wP6 Q" 
KO"K O"Pu �$ O#�w OK #� � �#y5XK ��O P. �w � �¼�_I� �RI� OK ��qOK �K�\��� |t5�� �5� �. #��Q�X |J"K Q" � �L\ b�}I� �KP[q �"�� #. KPzQP� s�Pe Q" 
�ÇB�w 0�2 Æ�w #.
�#B Q" 4[zP. �"O OK � L��\�� ;O#J �5� �#�J"O�X Q" ��q � "�� 
L5q"�� O#w!�. "�� O#[q #. �5� ZÇB �w�~#F�L��w�� ;O#J �#B Q" K�J �"P�� "O �L\ �L�w K"��
O#�W. 	@��" � � �
 �w �#�Pdu OK �O#pF 4ÄPX "P�Q �4X" ,X#�� 4IX �#�L�Q#X OK �O#pF �"P. Y�O��"^I[� �K�LF #6 �q#[5w!" �}FP� OK+$�. KO�JP. DdX � �p�w ���wf#E~ Q" �#B 4�Ãa� ���Ä�. �4X" K#�Q� ��q �#�P> Q" �K#p5X" ��L. �"�6�� 4IX �#�L�Q#X Æ[J 3#t-e OK Y�O ��" #. �w 4X" Pw!M |.#u �K�\��

�� 'U\ GULOOLQJ �� &RUH GULOOLQJ

L��#��� R�� � Æ[J �O#pF "O Y�O ��" )F�d¼" �K"K ��"K" "O �O#pF �[Ç�Q �5� �}�X� �. �KP[q �"�� #. ctq�	�» �O#�\ |Ç\

� �P�z!�Rl� �O#pF �5W�X �

OK +$ ¿.#��� s���Ä �q#[5�w!" �#��O#p�F OK KO"�� �`Ã. OK � ��LÃ� � Æ��Ç6��S �#�O#w OK ���Ã� Y�O ��"�K�O�� O#w!�. 4IX �#�L�Q#X

��



Q" �K#p5X" #. U�ÇÃ�Y�O � ��q � |z #. �O#pF ��t5W� Y�O OK �O#pF ¿�#� �JPB �#�\ ��» |Ç\�KP[q �"�� � 0�2
��



�. �O#pF �L���z�� �Rl� #��$ �. �w K�\�� ;O#J ��#�z Q" ��"�5X" 3O�¼ �. v!#J � x�X �#������ Y�O ��" OK� P5Ç-�X �#y5XK �w 3�#p6 ��" #. L�w�� |�Ä ��t5W� |z YKPz #. ��"O�K �O#pF L��#� )-�Pt6 �P�z!�Rl� Y�O

�� &DUELGH �� 6LQJOH WXEH

�U#�~" �5� V�> Q" P5[�. � ��t}F 3O�¼ �. 4~#F ��" OK �O#pF �5� �L�P5ÇB�w �O#pF �. b�.P� 3"R��=6�K 
��O"L> Æ� j�� �X ���Ã� � L���z�� P�z!�Rl� ��"�5X" �$ �. �w KO"K O"Pu �5� ��#. OK �~#J�6 ��"�5X" �4X"

�� 'RXEOH WXEH �� :LUH OLQH

�KO�$�#. � �5�PX �KPwÆ�J �"P. +$ #�\�O ��" �y�� OK �4X" �$ {�"L5� j"��" � ���P�"� �5W�X � � �O"L>P5� � #6 ��� Q" #�P�z!�Rl� {�e �K�\�� s�OR6 ��#�z ��OK �. �O#pF �#��Q�X |J"K Q" O#[q #. x�X �#��KPJ�4X" 3�#p5�
��"P.#�. 
L�w�� O�-Ä ����� ��O Q" �4wPF �Q�X |J"K Q" ��t5W� O�e�. +$��B �O"L>Æ� P�z!�Rl� ��"�5X" OK�K P�z!�Rl� Q" �K#p5X" #. �~� 
4X" �L\ Pm� �Rl� L���z�� )F�d¼" �w K�\�� �Rl� �L\ �5W\ ,>�� �KO"�� OK�	�� �O#�\ |Ç\
 KP�z�� O"Pu P�z!�Rl� |J"K �KO�I� 4XK �Rl� � LXO�� �5�PX �. �>O#J O"L> Q" +$ �O"L>

��"O#w � 3OLu ,WFP. �O#pF �#��#y5XK �L�.�t-e �����
��"O#w �3OLu �w K�\�� �5J#X 3�#p5� �#��Q"L�" � #�}Ç\ OK �]#J c�"P\ #. +$�#��#B �O#pF �#��#y5XKOK �KO"K �$ ��. b�.P�� O"R." � �#y5XK �L��K |�Ç[6 3"R��=6 �Ä��=� �Q� � K#Ã." 
O�6�� 3OLu �. �y5W. #��$�KO"K ��t5W� 4-W� 3"R��=6 P�#X � �#y5XK �Q� j��=� #. �O#w �"�6 
�.#[� �O#pF �#���\#�

�"�.Pa �O#pF �#��#y5XK �L�.�t-e �������
Q" vPE5� � 4.#: �#�5�Wu Q" �Ä" 
L��K�� |�Ç[6 "O �"�.Pa �O#pF �#���\#� �w �O"R." � 3"R��=6 �Ä��=��wPE� ��P�� 3OLu � �#y5XK K#Ã." OK #��$ 3�#p6 #��6 � 4X" �.#[� #��$ O#w � 4J"��Ç� |�Ä ��E� � |Ç\ f#E~� �O#��\ {�L�> 
O#�w Ph�� Q" #��$ �-�Pt6 3OLu ���Ã6 � �"�.Pa �O#pF �#��#y5XK �L�.�t-e �"P. �4X#��$�L�\ ��h�6 �L��wKPJ O"R." � |.#w 
|wK �|�#\ �#y5XK �}¼" �#�5�Wu 3#_I[� P�#X � O�6�� 3OLu U#X"P.�K�\�� ��"O" 4X"

��



�$ 3#t}Ã5� � �P�z!�Rl� �O#pF �#y5XK ��� |Ç\
��



�"�.Pa �O#pF �#��#y5XK ��"O#w � �-�Pt6 3OLu ���Ã6 �� {�L>
�O#pF 3OLu �L��wKPJ O"R." 3#_I[� ZÇ}z � �5� |�#w 3#_I[� �O#pF|wK3#_I[� O�K #. O�6��3OLu 3#���_I[�Pdu P9w!"LF {�e �Q� {�e ZÇ}z ���5� 3OLu j#p6O" �t�uK OK ��»» 4.#: �#�O"R."�. �. �. Pdu {�e Pdu {�e ,WFP. P5� �. O#I. ,X" ,WFP. vPE5� � �L�.�t-e@��" P5��}�� P5��5�#X �Pz�}�w! P5� P5��}�� P5� P5��}�� P5� �6 #��#y5XK�» � �� ��» �»��» �»»���» � � � �» ��» �� � �� ��» �» � �� � � �� �» � �» Æ��-X�� � �» �»» �» � �»» �»»��»» � � �� �� ��» �� � �� ��» �� � �» ������� �» � �» c�X�5��� � �� ��» �» � ��» Q"Z�. Q" Z�. �� ��» �� � �� ��» Q"Z�. Q" Z�. �»» � ��» ���y�X�»»» �� �» ��

��



��"O�K�O#pF �#��#y5XK �L�.�t-e �������
0�2 O#[q � 4�qPi )¼�_J |wK4��#t� � j#p6O" 
O�6�� 3OLu �. R�� ��"O�K �O#pF �#��#y5XK ��"O#w � �"�64-W� �.#[� �O#pF �#��#y5XK �"P. � KO"K �y5W. �O#pF �#��Q�X {�e ���A�� � #�O�XP1�w #� �O#pF ¿�#���P5��� O�XP1�w #� � �O#pF ¿�#� 0�2 �KO"K �$ vPE5� �4.#: �#�O"R." � �O#pF ��\#� �Q� j��=� #. ��t5W��. �#�$ �}w3#_I[� � j"��" �w K�O�� O#�\ �. ��"O�K �O#pF �#��#y5XK ��"O#w � �O#pF 3OLu ���Ã6 ^J#\� 4X" P�Q O"Pu

�� 'RXEOH DFWLQJ SLVWRQH W\SH SXPS �� 'LVSODFHPHQW

�5W�X #. �w��"O�K�O#pF �#���\#� OK|z0�2 j����P5~�"L5� L\ Pw!M �w O�e �#�� � � ���5W�2 j��|z0�2 �

�� 3UHVVXUH �� *DO�PLQ

�K�\��^I[� � O#[q � � ��#> �.#> 4�qPi �zT�� �K #. �w4X" ���5W�2 j�� 
L�w�� O#w��t5W� |zYKPz!

�� /LW�PLQ �� 3RXQGV SHU VTXDUH LQFK

P5��5�#X P. �Pz�}�w #� � � 3�6�, ,WFP. O#[q � � �t�uK OK P5�~ #� � �t�uK OK �~#z LF"� #. ��#> �.#> 4�qPi

�� .J�FP� �� 6WURNH
�� ,QQHU VL]H GLDPHWHU ��� &RPSUHVVRU

���5W�2 �}J"K Pdu � �4[zP. �4qO ��Q#. {�e �. K�J |�#Ä �K ��" 3OLu � �Q"L�" �K�\��^I[� �¿.P�nPÃ� �w�K"LÄ" ��"O" #. #�1�2 4�qPi ��"P.#�. �K�\�� �L�#�#�� @��" ,WFP. #��$ �Q"L�" ���Ã� �w L�O"K �y5W.#� ÈOR. �#�1�2 � ��� �Q"L�" #. �w 4�qPi #� ÆB�w �#�1�2 �9� �K�\�� o�¼�6 
4X" r�q |�"�Ä �Q"L�"�}J"K Pdu nPÃ� �LÃ. KLÄ � �Q#. {�e �. b�.P� {�" �uO �w L��\�� �L�#�#�� ������ �Q"L�" �. K#�Q 4�qPi�4X" ��5W�2@��" P. L��2 O#[q LF"� �KO"K �L�ÄZt� 4�qPi � O#[q |�#Ä �K #�O�XP1�w 3OLu � �#�L�"O OK � ��O�XP1�w! �

��� 3�6�, ��� NJ�FP�
��� &�)�0 ��� P��PLQ

���t�uK P. ,ÃÇ� P5� #� � ���t�uK P. ,ÃÇ� 3�q,WFP. 4�qPi � ��¿.P� P5��5�#X P. �Pz�}�w #� � ��¿.P��K�\�� �#�.� ��» 3�6�,
 �w4�qPi � O#[q #. ÆB�w �#�O�XP1�w Q" Æ-X �[ÇB �5� #. ��"O�K �O#pF �#��#y5XK OK� ��» 3�6�, 
 P5[�. 4�qPi � O#[q #. ÈOR. �#�O�XP1�w Q" ��y�X �O#pF �#��#y5XK OK � 	 �»» &�)�0OK K�>�� �#�O�XP1�w 4�qPi � O#[q �K�-� �q#w,-X �. KO"�� �`Ã. OK �K�\�� �K#p5X" 	 ��»» &�)�0

��� 3RUWDEOH FRPSUHVVRU

�K�\�� �K#p5X" �� �Ç�w #� �-�> �#�O�XP1�w Q" 
�#y5XK�K#p5X" Æ�P� Q" ��R~ ,WFP. �w L�R�=� O�XP1�w � 0�2 �}�X� �K P� �. ÈOR. �O#pF �#��#y5XK Q" �`Ã. ��K�\��

��



|�u"LF #. � s�Ä P9w!"LF ,WF P. �L�Q#X �#�5wP\ ,}m" 
��"O�K �O#pF �#��#y5XK �Q"L�" � 3OLu KO�� OK�5W��X � #�L�F"� #�. � L��K��� �#=��" "O #���\#� �O"Ny�#� 
4X" PpF �. OK#u �#y5XK ��X" O�e�. �w �PduOK r�q D�a�6 �. �>�6 #. �L��w�� �#�. "O �O#pF �#y5XK �Q"L�" �3OLu 	P5� #� 3�q
 O�[w �$ {�"L5� �P�z!�Q"L�"#�6 �»» Q" ��#�~L� OK +$ �#��#B ��"O�K �O#pF �#��#y5XK �Q"L�" � ��"O#w ��#Ç�P�$ � �W�}y�" �#��5W�X�K"K �#> P�Q ��Pz �XOK "O #��$ �"�6�� �w L�"�L\ �O"Ny�#� �»»»�»»» #6 �»» �#�~L� OKÆ-X �O#pF �#��#y5XK ��Pz � o~"�»»» #6 �»»» �#�~L� OK cX�5� �O#pF �#��#y5XK ��Pz � +�#. �. �»»» �#�~L� OK ��y�X �O#pF �#��#y5XK ��Pz � ;

�� 'ULOOLQJ RI UDGLDO ZHOOV � FROOHFWRU ZHOOV

� ��RI� �#B � �Ä#Ã\�P~#z #. K#[z ��#�K �#��#B �O#pF �����
��w �#�5qP.$ OK �Ä#Ã\ �#��P~#z #. � P5� � #6 � K�LF Pdu �. ���Ã� �5qP[�2 �R��#Ç� |�#X� #. #��#B ���z ��"���"K �#�5qP�.$ 
����"K �#���#JK�O �O#�w �|�-u Q" K#�Q O#�W. ��L.$4�}.#u #. 
�P�JMP2 � ��m �Ç�~� 4�#Ia���z��" PpF Q"nL� �L�"�L\n�PÃ� ��}q�#��#B �#� �. �"P�" OK � L��\��PpF �#. M�p�4�}.#u � ��Nl6 #. 4\OK��" ��B �"P�" OK �4X" K#�Q ��t~#. ��L.$ �"O"K �"�I.$ Q" 	���#: P. P5�~ ��» Q" Z�.
 K#�Q �[Ç.$ ���Ã� #��#B�4W�� {�"L5� �"L�B �#B PpF Y�O��" Q" �K#p5X" |�~K ���� �. 
4W�� ��"Pq #> ��� OK c�"P\PpF 
Æ�R�q��S �#��XOP. �|�-u Q" �Q�3#Ã~#d� Q"V2 �w4X" O"Pu ��" �. �Ä#Ã\ K#[z ��#�K �#��#B PpF Y�O4�"L��
 �P�N2M�p�� � �L�.���"K 
j#-�\" ��� 4�#Ia � owx�X 4J#�\ �"P. �q#[5w!" �#B � ��#�z ��L�BÆ� OK ���Ã� �w�Ä#Ã\ �#��P~#z PpF 4�Ãu�� � �#B ��#�� s�Ä 
�"�I.$ ��L.$3OLu���Ã6 )5�#�� � 	�Ç�~�OL��� #��P~#z Q" Æ�P� {�e ���A�� � K�\��^I[� 
L\ L�"�J PpF �"�I.$ c�"P\ ��.$ Q#�� ,WFP. 
o�KO �K #�j�P\ �L\ ���Ã6 |E� OK ]�_I� �Ç��#Ç� |�. �}�X� �. �O#pF 3#�}�Ä �K�\�� ���.Z�2 R�� #��$ ��. ���"Q� P5� � K�LF Pdu �. �R}q �#�-~#u Q" �K#p5X" #. 
�#B �O"��K 7"LF" �"P. �O"KP-w!#J �O"Lt� Q" V2 � K�\��ou�6 ��R�O��5. �}FP� Æ� �#�6" Q"V2 �K�\�� �#=�" O�6#�O$ #. �R�O��5. 3#�}�Ä P5��5�#X�» #6 �» 4�#IaOK ��5. ,~#u Æ� {�e ��#�6 #6 �L.#��� ��"K" �Ç��#Ç� |�. �}�X� �. �O#pF 3#�}�Ä 
��5. �#ÇE5X" �"P. �q#w!���"K" �O"KP-w!#J �$ ��6#J Q" V2 � K�\�� j�P\ ��K �}FP� �R�O��5. 3#�}�Ä )-u#Ã5� �K�O ���#2 �#B |J"K�K#�$ #��P~#z PpF �"P. 
L\�R�O��5. R�� �#B ow�Ç�$ Q"V2 � L.#��� ��"K" �#B ��#�� s�Ä #6 3#�}�Ä ��" �L.#����R}q �#��\�. 
#��P~#z ���"Q �|E� 
s�Ä���.Z�2 #. 
�#B O"L> �R�O��5. �}FP� OK �w4X" Pw!M �#�#\ �K�\���K�\�� K�LW� �A�2 Y�2OK �}�X� �. #��$ ��#�K � L��\��,_� ��5. |J"K OK ,X#�� Pdu #.

��



OK ��Ia �K��q �#��~�~ � �5� 
 ��u O#�W. UP2 �#���\#� Q" �K#p5X" #. � L��\�� Q#. #��A�OK �P~#z PpF �"P.#6 ��P[�2 ��" �LÃ. �#��~�~ �KPw!�q#a" #. �L��O��Z�2 
4X" �L\ �KP[q � �L\ ��-Ã6 �-u �w �_I[� 4�>L¼OK �w ��#���PÇX" j"��" ,_� #. V1X �L.#��� ��"K" 
4X" 3�#p5� �$ {�e ��L.$,WFP. �w �P~#z �#�5�"�K�\�� �5W. #��$ Y�2OK � L��\�� ;O#J �R}q �#��~�~ 
�L\ PpF �P~#z |J"K OK 4X" K#�Q O#�W. #��$ �Ç-\
3#�}�Ä ��6#J OK �K�\ |��Ç6 �#B #6 L.#��� ��"K" 3O�¼ ���� �. 
�L\ ���.Z�2 K"LÃ6 �. �LÃ. �#��P~#z PpF)5-W� ��L.$ #. 0�2 �#y5XK L�B ,_� #. � K�\�� Q#. �tq" �#��P~#z ���Y�2OK 
�#B ��L.$���Ã6 �"P. �O#pFÆ� Q" Z�. �. KO"�� �`Ã. OK #��#B ���z��" ��L.$ �K�\��^I[� �#B �.K #�1�2 �#�R�� �5J"L�"O#w!�. � K#�Q�	�� �O#�\ |Ç\
 LXO�� ���#: OK ,ÃÇ� P5�

���\#� � �5XKY�O �. �O#pF ���
Q" ���\#� �O#pF 3"�K" �w ��Ã� ��" �. �L��w�� ��"P�� �R��#Ç� O"R." � |�#X� "O �#W�" O#w ��P�� Y�O ��" OK�P�zO#w!�. �K�\�� �#=�" �#B PpF Py�LÇ� KL� �. � KP�z�� O"Pu �#W�" O#w��P�� 4�LJ OK0�2 � �~�~ � �5� |�-u�4X" P�N2�#Ç�" 4X�#. #��$ OK �� ����QP�Q +$DdX )��a �w4WX � �P� �#�L�Q#X OK ���Ã�Y�O��" j"��"��"Pq #��$ PpF �"P. �X#�\���Q c�"P\ �w �K�LE� �F"�� R>�. 
4W�� {�"L5� �"P�" OK #��#B |�-u ��" 
��¼"�4X#��$ #. ��#�\$ |�~K �. P5[�. P�Q OK {��Ã�Y�O L�B �¼�J �#�. �4X"

�� -HW GULOOLQJ PHWKRG �� -HWWLQJ ZLWK GULOO ELWV

�+$ O#[q #. �O#pF �����
|J"K �. "O O#[qP2 +$ �#�P> 
+$ �>�PJ ��#�K �KPw x�6 � O#[q K#=�" �#�1�2 Æ�w �. 
�O#pF Y�O ��" OK�#���"K � �5qP.$ L�Q#X �L\ |\ � s~ ,>�� +$ L�6 � ¿�PX �#�P> Q" �\#� O#[q �L��w�� 4�"L� ���Q �PpF� L��\��;O#J �#B ��#�K Q" � L��$�� �#. +$�#�P> #. 
��"KR�O 3#.�XO #. �"P�� #���"K � K�\�� �$ �L��K |�Ç[6Y�O ��" OK �p}5I� �#�Ç��Ç6 
�5qO O#w!�. 3#�#Ç�" � |�#X� j"��" ,WFP. �L�.#��� {#t5�" P�y.�XO �Aa�F �.�K"K �#> P�Q ��Pz �X OK "O #��$ �}wO�e�.�}�Ä {�¼" Ph� Q" �"�6�� �w KO"K K�>� �O#pF��5� 3#.Pa #. �"P�� +$ O#[q #. �O#pF �

�� :DVKLQJ LQ FDVLQJ �� 6HOI MHWWLQJ ZHOO SRLQWV

��~�~ |J"K OK �[5W\ �+$ O#[q #. �O#pF ��R�6 v�� �~�~ �P�zO#w!�. #. �"P�� +$ O#[q #. �O#pF �

��



�Ä#Ã\ �#��P~#z #. K#[z ��#�K �#B �tq" � �K��Ä ¿e#t� ��� |Ç\
��



�4X" P�Q CP\ �. K�O�� O#w �. �O#pF Y�O��" OK �w �O"R." � |�#X�

�� +RLVW �� �� 3�6�,

OK �4X" |_5� �PuPu � ��#2 �X �. �KO"�� OK � 4X" �"R��$ P.�#. �. O"L> �~�~ � �O#pF �#��Q�X � � P.�#. ��$ 3#�#X��� #. �w K�\�� |¼� �"��Q� 
�5� � �O#pF �Q�X �. |_5� +#�e �#�5�" �. 
�5� Q" �K#p5X" ¿u"���K�\�� +$ O#[q #. �"P�� �#B �#�5�" �. �.Pa �L�$ KO"� ,>�� 4XK �}�X��.#. �O#pF �#��5� j"��" �� �O#�\ |Ç\ �K�O�� O#w!�. �5� 3�#p5� j"��" �$ �5IX � L�Q#X j�� ,WFP. � �5� ��L�K��Z�#�� "O +$ O#[q

P. |l. �5� �� 	�5W. 4~#F OK
 �KQ�uP. �5� ��|Ç\ 7 �5� �� 	Q#. 4~#F OK
 �KQ�uP. �5� ��|Ç\ = �5� �� ��t5W� 4> �5� ��4Wq" �5� �� ��t5W� �5� ��
+$ O#[q #. �O#pF �#��5� j"��" ��� |Ç\

3OLu �4�qPi �4X" �5� v���. ��u O#[q �~�~ s�Pe Q" �$ {#t5�" � +$ O#[q K#=�" #=��" OK0�2 |�Ä �0�2 �� �\ b�}I� �#�5qP.$ OK +$ O#[q Y�O #. �O#pF �"P. 0�2 4�qPi ���Ã� �KO"K L�Q#X j�� �. �y5W. 0�2��$ � U" � �2 �» O#[q � 	���#: OK P5�~ ��� #6 ��� K�LF
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P�K#t� KO�$P. � ��q 3#_I[� U#X"P.��#�2 �#�5���u 4XP��q +�BO#B OK �#Ç�"LF#6 #� � L\#. �¼�_J �#�O#w OK ��qPe sq"�6 U#X"P. L�"�6���KP�z 3O�¼ �6#Ã~#d� � ��"P�Ä �#�FPe OK �>K�.� ��#�P. �#�Q#X +�_�
O#w c�"P\ �5IX 
Py�LÇ� Q" #��#B �}¼#q 
RwP� Q" �td�� 4q#W� LÃ. Ph� Q" P�" ,�"�> �#�6 L�#. ���R� KO�$P. OK�K�\ �5qPz Ph�OK �P�m � �"�td�� ,�"Pa 
��#W�" ��P�� ���'6 � 3#�#Ç�" 
��> |�#W� � |_q

3O#h� ��#�P. ���.Z�2 �����
�O#�B |_q �. KO�� ��" OK �K�\ �L��#=�z � ���.Z�2 K"KO"Pu OK L�#. 3O#h� �#y5XK #� 3O#h� ��E� � ��#�P. ���Ã6�K�\ �Ã>"P� +$�#��#B �O#pF � �O"Ny�#� |�Ã~"�5XK
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�O#pF �dt� +#I5�" ���
OK �K�\�� PpF �dt� �$ OK (KPp�� Ph�KO�� �#B �w K�\�� r�6" �}E� �. �O#pF �td�� �K�LE� OK �O#pF �dt�,WFP. "O �"�T�� c�"P\ L�#. 
,X#�� �Ç�S�~��S�OL�� c�"P\ �5\"K f�E}� ��a �O#pF �dt� +#I5�" c."�a�. P�Q OK �w4\"K Ph� OK |�"�Ä P�#X �|E� �. �.#�5XK �#Ç�" � Ph�KO�� �#�qL� � �#B j�� 
�O#pF KO�� L�Q#X�K�\�� �O#\" #��$

�6#Ã~#d� �#��#B �O#pF �dt� +#I5�" �����
P5��R�2 
�"�L�#[� 
�q#[5w!" �Q" �Ä" 4IX L�Q#X � �5qP.$ L�Q#X OK PpF KO�� �#��#B |�#\ �6#Ã~#d� �#��#B�K�\�� �#�. P�Q CP\ �. �dt� P� +#I5�" c."�a �w4X" ��#X#�\ ��#�z � S#1�2 �#B O�#=�

�5qP.$ L�Q#X OK �q#[5w!" �#��#B �O#pF �dt� +#I5�" c."�a �������
�O#pF �dt� ���Ã6 OK P�Q {�¼" 4�#ÄO 
3#�}�Ä �td�� OK�6#Ã~#d� �#��O#pF Q" P:�� � L�p� 3#Ä�e" ,Ww �"P.�K�\�� ��¼�6 �5qP.$ L�Q#X OK �q#[5w!"�L\#. �"�I.$ Q" �Ã�X� 3#�¼�_J nPÃ� �#Ç�"LF#6 �O#pF �dt� �� L�#��� P��l6 �#6�w �}¼#q OK �dt� OK �w!#F c�"P\ �P��l�6 � �zL�"O�O 
|Wz �P�h� �X#�\���Q �#��L�L2 �. Æ�KR� ���A�� � �"�I.$ �K ��. v�Ç[� se#�� Q" ��	L\#. #��L�L2 ���z��" �Ã~#d� nL� �Ç�$ Py� 
K�\ Q"P5F" �O#WJO�K�\ �K#p5X" #��$ 3#Ä�e" Q" �#Ç�" 3O�¼ OK � K�\ �5qPz Ph� OK O�#=� 3"��u � #��#B ��PF ��K�\ +#�5>" �B#�OK #� � {#�#w 
��#JK�O #. ����QP�Q +$b#-6O" se#�� OK ��K�\ �O�K M�p� |.#uP�m �#�L�Q#X � #��16 3O�#=� � �"�I.$ j�� �K QP� �. �Ç�KR� Q" �� L\#-� �Q#X �K#> �. Q#�� O�Lt�~"�5F � L\#. �#X$ �dt� �. �.#�5XK �#Ç�" ��L\#. �#y5XK O"Pt5X" �"P. D�dW6 |.#u �dt� ��L\#-� #��K#> ��PF ���A�� �4p� � Q#z 
rP. 
+$ {#t5�" b�dJ �|�-u Q" �Ã�"�� ��PF OK ��L\#. ��"Pq O"L> �#��~�~ � K"�� ��}I6 
|z �#��Aa�F 7"LF" �"P. �q#w �e�E� ��L\#. �5\"K K�>� S#1�2 Z�#�Q$ �}FP� OK +$ ��}I6 �"P. �>�PJ �"O ��L��\ |¼#F <�#5� P9w!"LF ���R� |u"LF #. �w L\#. �6O�¼ �. +#I5�" KO�� b#t� �zL�w!"P2#� � �w!"P6 ��L\#. K�>�� Ph�KO�� Rw!"P� +$���'6 �"P. �O"KP.�P�. �#Ç�" 
3O�Pa 3O�¼ OK �
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4IX�#�L�Q#X OK �q#[5w!" �#��#B �O#pF �dt� +#I5�" c."�a �������
4�X#WF Q" #�L�Q#X ���z��"]#J 4Ã�-e f#E~ �. 4IX �#�L�Q#X OK �q#[5w!" �#��#B �O#pF �dt� +#I5�"
�X#�\����Q 3#�¼�_J 
�dt� +#I5�" OK �L\#.�� �P5t�uK c."�a 4�#ÄO �R}5W� � 4X" O"KO�JP. �P5[�.R�� "O P�Q c."�a �$ P. ���Ä� �L\�XOP. � �Ã~#d� L�#. )t�uK #�q#Ç\ � QOK�.#�KO � �td�� 4J#X ���Q �S�~�5�~� 4\"K Ph�OK�K�\ |¼#F �#���e" n#Ç\ � QOK � ���#: |I}I6 � #�O#m K�>� Q" L�Q#X ����JO OK �6#�.Pw �#�L�Q#X OK ��dt� +#I5�" �}E� OK 
#���� K"L5�" �,�\ �. �>�6 #. � K�\+#I5�" Ph�KO�� L�Q#X �#�� ��O P. �O#pF �dt� ��K�\ |�#\ "O ��� 4�#Ia P9w!"LF �w L�$ |�Ä �.� �R��O"� ��O P�. �dt�� +#I5��" Q" � K�\ ���Ã6 Ph�KO�� L�Q#X ����JO ��O P. O�Lt�~"�5F �O#pF �dt� ��K�\ Q"P5F" �"���"K 3#.�XO�KP�N1� 3O�¼�LÃ.��#> �.#> ���z@�� #6 K�\^I[� �5W>P. O�e �. ��O"Ny5��Ä )t�uK �L\���Ã6 �dt� ��K�\ ���Ã6 )t�uK L�Q#X �Ä��=� �. 4-W� �O#pF �dt� �-W� j#p6O" �P6K�Q n#[5w!" <�#5� � +$ �. KO�JP. s�Ä #6 K�\ +#I5�" L�Q#X �dt� ��P5���#2 OK �O#pF �dt� O�Lt�~"�5F ��K�\ |¼#F�K�\ ���Ã6 �5J#X���Q �#��L�L2 � �y5WÇ\ 
|WzÆ�KR� �O#pF �dt� �P:�� |�"�Ä Q" �Ç� �K#> 4IX �#�L�Q#X OK ��¼" �L\#. ��"Pq ��#X$ �. |E� �. �XP5XK �K#> 7"LF" �#Ç�" �4q#�OK ��a �w K�\ +#I5�" �dt� ��E� �. s�uK �XOP. #. L�#. �w 4X" �O#pF �dt� +#I5�" OK 4�K�LE��K�\ �K"K ^�_I6 �K#> 7"LF" �"P. �P5�w ���R� �#Ç�"LF#6 
�O#pF Q" 3#Ä�e" ��P5[�.

�"�L�#[� �#��#B �O#pF �dt� +#I5�" c."�a �������
Pp�F �"�I�.$ Æ� �K�LE� OK ����QP�Q +$ DdX 3#�#X�� ��#�#� � P�5W� �P�z!�Q"L�" �"P. �"�L�#[� �#��#B�#��XOP�. �#X#�\O#w nPe Q" �"�I.$ �Ç�S�~��S�OL�� 3#Ã~#d� �. �>�6 #. #��$ 3#_I[� � |E� �w L��\���Ç-\ �. �>�6 #. #��#B ���z��" |E� � ��q 3#_I[� � |¼"�q � K"LÃ6 �K�\�� Å�." � ���Ã6 ����QP�Q +$¿.#���#X#�\O#�w ��X Q" �L\ ���.Z�2 3"O#-5Ä" � 3#Ã~#d� 4uK 
�td�� 4ÃX� �5qPzPh� OK � �"�I.$ Æ�P5��R�2�K�\�� �#=�" �O#pF �$U#X"P. � K�\��^I[� �5pzZ�2
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	P�:'6 j#Ã\ P5��R�2
 �[Ç.$ �#B O�#=� P5��R�2 �dt� +#I5�" c."�a �������
�L��#� P�:'6 j#Ã\ P5��R�2 
L��\�� PpF ,X#�� |¼"�q �. S#1�2 {#F OK �#B 3O�#=� OK �w Pdu #. �w ��#��#B�P��z!�Q"L��" ��#��Q o}5I� |¼"�q OK #��$ Q" Æ�P� OK +$ DdX 4q" �"R�� 
Ph�KO�� �#B S#1�2 #. �w L��\���KO"K �L\ ���.Z�2 3"O#-5Ä" � 3#Ã~#d� 4uK 
�"�I.$ j�� �. �y5W. S#1�2 �#B O�#=� �#�P5��R�2 K"LÃ6 �K�\��L�F"� O#�5�J" OK � L��w��� ���Ã6 �S�~��S�OL�� �#X#�\O#w "O #�P5��R�2 ��" ��q 3#_I[� � |¼"�q � K"LÃ6�K�\ �#B PpF �. 3OK#-� �$U#X"P. #6 KP�z�� O"Pu �O#pF

�O"KP.�P�. �#��#B �O#pF �dt� +#I5�" c."�a �����
#�P�\ +�P[� +$���'6 � �5Ã�¼ #� �Ä"OQ O��" �ÃX�6 �"P. � ��"P�Ä �#�FPe ,~#u OK #� �O"KP.�P�. �#��#B�L�P�z�� 3O�¼ �#B �t}F L�B #� Æ� PpF s�Pe Q" � �¼�_J ZI. 4X"�JOK �. #� � L��\�� PpF

��"P�Ä�#�FPe �O"KP.�P�. �#��#B �O#pF �dt� c."�a �������
�L. ���Ã6 � �"�I.$ ��L.$4�qPi �-�#>��� � ¿�#> �XOP. Q"V2 ����QP�Q +$¿.#�� s�Pe Q" �ÃX�6 �#�FPe OK

�� 6DIH \LHOG

�#���#�P. #. �y��#�� #. � �Q#=� 4\"KP. 4�qPi )¼�_J �Ç��#��K�OL�� ,�"Pa �5\"K f�E}� #. � �$ ��t~#.�. 3OK#-� �L\ ���Ã6 Z�2 Q" �#�}E� OK �"R�O��#�P. � �#F"Pe ��X Q" #�Q#�� KO�$P. �. �>�6 #. � �td�� ��"P�Ä�#B P� �F"Pe OK �-u #��#B �#�5J#X � ��q 3#_I[� 
 K"LÃ6 
�O#pF �dt� +#I5�" c."�a �K�\�� �#B PpFOK �#B PpF �"P. �.#I5�" b#t� � K�\�� ^I[� �#F"Pe ��X Q" #�5W�S�~��S�OL�� ��#���"O #. � �L\ O�h���KP�z�� O"Pu �O#pF LF"� O#�5J"
�¼�_JZI.�O"KP.�P�. �#��#B �O#pF �dt� c."�a �������

� +$ ���K#�Ä ¿�Q��6 ���#�u s-�e �]#�J c�."��a � 3"OPt� +�BO#BOK �¼�_J ZI. �"P. �O#pF �dt�+#I5�" C�_�M�#X#�\O#w ��X Q" ��"�td�� +$�#��#�Q#X +$¿.#�� 4i#pF O��" s�Pe Q" b�.P� �#���#����$O"P�u �a#t5�� O#�5�J" OK ��q 3#_I[� ��#F �OK#¼ ��"�P2 OK �O#pF �dt� � |E� �w�Pw ;OK #. �w K�\��� 3O#h�� �L�w�� �"Lu" �L\ ���Ã6 �dt� OK �#B PpF �"P. Q#=� �O#pF �#�5wP\ �. �Ã>"P� #. �a#t5� �KP�z���4X" b�.P� �"�td�� +$�#�5wP\ +$¿.#�� 4i#pF O��" �L�Ä �. �L\ ���.Z�2 ��q 3#_I[� �"P>" {P5�w!
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3O#h� �#y5XK ��
#�� �]#I�\" #�� ^I\ 3O#h� 
�$ �#�5J#X ��6#J #6 j�P\ �"L5." Q" �#B P� �O#pF 3#�}�Ä �"P>" �WF#� �]#I\" �L�"�KO"Nz �#� �3O#h� �#y5XK� "O �$ )F�d¼" �w L�w�� +#=�" "O �d�"P\ L>"� {��W� �#��#�Q#X� Q" L�6O#-Ä L��w |�Ä �3O#h� �#y5XK� �"��Ä �. � L�\#. O"K�L�Ä "O 3O#h� 4�~��W� L��"�6�� �w ��#��#�Q#X�"�td�� +$�#��#�Q#X +$¿.#�� 3#Ã~#d� O��" ��P�� 3O"Q�+$ O��" P6#qK ��>K�. � ��#�P. �#�Q#X OK �L\ �L�.�-6O � �L�XO 4-: �. +$ ¿.#�� 3#Ã~#d� O�#[� �#XL��� ��#�Q#X �#X#�\O#w � L�"�KPw �#� 4-: �"O#Ç�#��2 � �"O�#[� O��" P5qK OK �w 	�T�� �#X#�\O#w!
 �t�tF �#X#�\O#w ��P�� 3O"Q� �O#pF 4�F�¼ �5��w OK �O#pF �#�5wP\ ��X Q" �L\ �qPÃ� �#X#�\O#w � �>K�. � ��#�P.
� ����ÄZI. OK �B � �¼�_J ZI. OK �B 
L\#. �w K"LÃ6 � O�h�� P� �. �#B ���zP� PpF 4X" �Q� ��¼"3O��¼ C�_�M �O#pF �"Pi#� ��q 3O#h� 4E6 
+P\ � 4Ã�¼ 
�QO�#[w +$ ���'6 �"P. ��"P�Ä �#�FPe�KP�N2
��}Ä Q" �K#p5X" �. #�\$ R�� ��O#pF P�" OK 	 {#X � |u"LF
 �q#w �.P=6 � �t.#X �"O"K L�#. 3O#h� �#y5XK �#XL���

�� +\GURJHRORJ\

��#��2 �#B 
��#���\��S 
�+$�X#�\���Q 
�5J#�\���Q 
Æ�R�q��S �#��XOP. �|�-u Q" �$ �. �5W."� �#�Ç��Ç6 ��L�\#. �5\"K ��#�\$ ��#w �O#pF OK #��$ KP.O#w �y��yB �. � L�\#. �P�m �K#Ã�." � �zKP5�Wz ���A��� � 	�P�m � �O"KP.�P�. 
�6#Ã~#d�
 �#B j�� ,WFP. �$ c�"P\ � 3O#h� {#�Ä" ��E��K�\�� �#�. P�Q CP\ �. �}w O�e �. �w 4X" 3�#p5� 3#�}�Ä
�6#Ã~#d� �#��#B �

�#��#�B 3O#h�� �L��\��� �"�L�#�[� �#��#�B � #�P5��R�2 j"��" 
�q#[5w!" �#��#B �|�#\ �6#Ã~#d� �#��#BÆ� OK �6#Ã~#d� �#B �t}F L�B �w �6O�¼ OK �KO"K Q#�� "O �#zO#w |E� OK Pi#� UL��� P�5W� O�`F 
�q#[5w!"OK 	O#w �t.#X {#X � #. |u"LF
 �.P=6 #. ��W�Ç6 Pp� Æ� �#zO#w P� OK K�\�� ��¼�6 
L�\#. �O#pF 4XK OK �#�Q�"P�. �L\ ���Ã6 o�#i� L\O" Pi#� UL��� ��t5W� �5XP2PX #. #���W�Ç6 ��}w � K�\ �KO#�z �O#pF 3L� �#�6�L��#XO �#=�" �. "O 3O#h�
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�5XP2PX 4E6 �.P=6 #. �#���W�Ç6 ��X Q" �L\ Pw!M c�"P\ OK L�"�6��3O#h� 3#�}�Ä R�� �P5��R�2 �#��#B OK�K�\ �#=�" Pi#� UL���
�O"KP.�P�. �#��#B �

�t}F Æ� K"LÃ6 �. �5F 
�5~�K ZI. #� � �¼�_J ZI. Q" �Ä" �O"KP.�P�. �#��#B �O#pF 3#�}�Ä P. 3O#h��K�\ �#=�" C�_�M Pi#� UL��� nPe Q" L�#. �#B
#. � L\O" Pi#� UL��� �5XP2PX #. o}5I� K#Ã." OK ��"P�Ä �#�FPe �. s}Ã5� �O"KP.�P�. �#��#B �#��O#pF OK3#Ä�e" � #��K"K ��}w 
O�wN�KO"�� ��� OK � {#F P� OK �K�\�� �#=�" �Q�3O#h� �K��Q$O#w �#���W�Ç6 �O#Ç��KO�� �#���� o�¼�6 � �X#�\���Q GP��� �$ U#X"P. #6 KP�z�� O"Pu Pi#� UL��� O#�5J" OK K�\�� �O�$¿�>�#�5J#X ��q#¼ �\3#_I[� ���Ã6 ��O"Nz!�~�~CPe ��"O" )5�#�� � K�\ �#=�" #�[�#�Q$ P�Wp6 � P�-Ã6 ��O#pF
L\#�. R��� �p�� �O#pF Q" �}¼#F <�#5� �w �KO"�� OK 4X" ���L. �K�\ "P>" � ���6 Pi#� UL��� ��X Q" �#B�L\ L�"�J M#I6" Pi#� UL��� nPe Q" �`5t� ���_6OK ��w ��#��Pq OK #�5�" #6 "L5." Q" "O �O#pF |F"P� |�#w YO"Rz �O#pF �#�#2 Q" V2 4X" oi�� Pi#� UL����L�w �#`�" � ��h�6 L\ L�"�J ��"O" �LÃ. 8F#-�

� 4X" P�Q 3#�}�Ä P. 3O#h� 
�#y5XK ��" o�#i� ��P5��� �}w O�e �.O#Ç�#��2 #� O#pF �. V}=�6O�¼ ��h�6 #. �$ |��E6 � �O#pF �dt� �KPw!�K#�2 � 4q#�OK ��O#pF �dt� D�dW6 � �XP5XK �K#> 7"LF" ��O#pF ¿�#� ���6 � 	��"O�K �O#pF Y�O OK
 |z �Aa�F 4J#X 
+$���'6 � vO"L6 
�#y5XK O"Pt5X" ��K#� �~�~,_� � �O#pF 3#�}�Ä j�P\ 
�#y5XK �K�.Q"P6 {P5�w 
3"R��=6 � 3�$��\#� ��}w �zK#�$ ��O#pF ��"Q�OYO"Rz ��h�6 � +$ � v!#J Q" �O"KP.����� ��$ �X#�\���Q GP��� ���6 � ��#�z �O#pF ou�6 �O#.OK �P�z���_6 ���#�z �O#pF �}FP� OK ��L.$�6#�Lt� Z�#�Q$ � ��#��2 �#B 3#�}�Ä �	��#�zY"P6 � ��Q�uP.
 �#B ��#�� Pdu � s�Ä ���Ã6 �+�}d�#� �#��"�I.$ �5W. � �Q#X"L> 
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��



�Q� �#��P�z!�Q"L�" #. �$ �K"K�#=�" � �#B �ÃX�6 � �[5W\ Y�O���Ã6 ��#B ��#�K K"LW�" Q" �#���e" � ��#��X v�}.4J#X 
O"L> �~�~ O#�� ��X#�\���Q GP��� � ��q 3#_I[� ��#�� �Pq ���6 �n"PE�" �LÄZ�#�Q$ � {P5�w Q" V2 V}=�6O�¼ ��h�6 #. �#B 4u�� |��E6 � 3#�}�Ä �#�#2 �

�� :HOO SRLQW WDNH RYHU

��O#pF �dt� |��E6 ���
��X |_q OK �w �d�"P\ �. �>�6 #. � �O"KP.�P�. #� 
�6#Ã~#d� �#�FPe OK �w +$ �#��#B �O#pF b#t� #� �dt��. �w �O�e �. 
K�\�� �O"Ny5��Ä ���Q ��O P. �+#I5�" 
b�.P� �#X#�\O#w �}�X� �. 
L\ �O#\" �O#pF �#���"O�L�P�z O"Pu �>�6 KO�� P�Q ,6"P� L�#. O#Ç�#��2 O#pF �. b#t� ��" |��E6 �"P. �L\#. 4J#�\ �4��O |.#u 4~��X8�7�0 �Ç-\ �"O"K �w ����������U#�t� #. �q"Pz�2�6 �[t� ��O P. )E�> P6 �O#pF �dt� ��#�q"Pl> 4�Ãu����»»»» �^I[� s�uK �}¼#q Pw!M #. O�#=� +$¿.#�� )¼�_I� �Ã�-e ½O"�Ä �. 4-W� "O �$4�Ãu�� � L��w �K#�2 L\#.�L��w!���" P��m OK �K�\ �K#p5X" K�>�� U#�t� #. �#��[t� Q" L\#-� O#�5J" OK O�wN�U#�t� #. �[t� �w �KO"�� OK ��O#pF �dt� #6 O�#=� +$¿.#�� s�uK �}¼#q Pw!M �L��w ^I[� �Q��w�Pw�XO #. "O �#B |E� 4�Ãu�� 3O�¼�4X" �O�Pa�qPÃ�3O#h� �#y5XK � #�PqO#w �. )-5w "O K�J �L��#�� �O#pF b#t� |��E6 Q" |-u 
4X" oi���O#pF O#Ç�#��2 ��L�w!|�Ä �. L�KQ#. O#Ç�#��2 � 3O#h� �#y5XK 
#�PqO#w �#zL��#�� 
L�"|��E6 �"P. �K#�$ �w �O#pF b#t� #� �dt� Q" ��dt�� |��E�6 �O#�.OK 
L\#. ,X#�� �O#pF �#y5XK O"Pt5X" � |�F �"P. O�wN� |E� �w �6O�¼ OK #6 L�O�$�L��w �"Lu" O#Ç�#��2 �L��#�� �. �O#pF4qPz L�"�J3O�¼|E�OK � �O#�\ �Pq s.#d� V}=�6O�¼ ��h�6 #. O#Ç�#��2 �L��#�� �. �O#pF �dt� |��E6 ��L�XO L�"�J R�� b�.P� �#zL��#�� �#`�" �. �w!O���" U#�\O#�w 3O#h� #. L�#. O#Ç�#��2 �. �O#pF �dt� |��E6 
L\#. �¼�_J ZI. #�PqO#w �w �KO"�� OK �)t�uK "O �#B 4X" oi��O#pF 4wP\ � KP�z 3O�¼ #�PqO#w �L��#�� � �"�td�� +$ �#�Q#X +$¿.#�� 4i#pF�L�w PpF �L\^I[� �O#pF ��"�P2 �. �`�� �w�Pw #� �[t� ��O P. �w �}E� OK

��





�� $FFHVV URDG DQG VLWH OHYHOLQJ

��O#pF |E� D�dW6 � �XP5XK �K#> 7"LF" ���
�XP5XK �K#> 7"LF" �����

�K"K �}E� �. 4��~�" 
L\#. �.#[� 
�dt� �. �XP5XK Ph� Q" �O#pF �dt� +#I5�" �"P. |�"�Ä ��� �w �d�"P\ OK{#t5�" �#Ç�" �P6K�LE� 3#�}�Ä � P5�w ���R� #. �Ç��" #� � L\#. �5\"L� �XP5XK �K#> 7"LF" �. Q#�� �w L\ L�"�J�L\#. O�Lt� |E� �. �#y5XK
�Q�^J�#. � �}¼" �K#> Q" �$ �}¼#q � �O#pF �"P. �L\ ���Ã6 �dt� �. �>�6 #. �XP5XK �K#> 7"LF" 3#�}�ÄPh�OK �w �6��Ç[6 � L�Q#X j��,WFP. �w L�w�� +#=�""O �6�#p5� c�"P\ �O#pF KO�� L�Q#X � �#y5XK �Q"L�"��K�\�� ��Wt6 P�Q ��Pz �X �. KP�z 3O�¼ �$ OK �O#pF 4X"

�5qP.$ �#�L�Q#X OK �O#pF �
4Ã�-e 
L\#. �XP5XK �K#> Lu#q Ph�KO�� �dt� Pz!" 
L\#. �5\"K O"Pu �5qP.$ L�Q#X OK �O#pF �dt� �w �6O�¼ OK��#�W�" ��P��� �P�zO#�w �. #� � �Q#W�"O Æ-X 3�$��\#� Q" �K#p5X" #. �w 4X" �6O�¼ �. 3��Ç[6 ���z ��"�4\"K L�"�I� K�>� �"�L�Ä |Ç[� � K�\�� O�Lt� �K#> 7"LF"

�u�6#. � �6��\ 
�"�X#� �#�L�Q#X OK �O#pF �
P��W� K#=�" � �R�O�\ Q" �K#p5X" #. �"�6�� � 4X" �O�Pa ��#w �K#> 7"LF" �6��\ � �"�X#� 3#.�XO OK�L.#��� 3O�PaUO�"P6 #� � ÈOR. �#�O"�~" �P�zO#w �. KO"�� �JP. OK �KPw "L�2 �XP5XK �O#pF �dt� �. ,X#��

4IX�#�L�Q#X OK �O#pF �
�w KO"K O"Pu 3#Ä#p6O" ���"K OK 
K�\�� �5qPz Ph� OK 4IX �#�L�Q#X OK �O#pF �"P. �w ��#��#B |E� ���Ã���}t� |�#X� #. �#B |E� �. �.#�5XK �#Ç�" � 4X" � �>OK �ÄPq �#��"O �5F �XP5XK �K#> ���zP� Lu#q )6L�Ä�L\#-� O�Lt� R�� �~��Ã���"PE¼

��



7"LF" Ph� ��" Q" KO"K K#�Q �Q� � K#Ã."#. ��y�X �#��#y5XK �. Q#�� 4IX �#�L�Q#X OK �O#pF �Ç��" �. �>�6 #.K�. L�"�J Q#�� KO�� �Q#X�K#> 3#�}�Ä �O#pF �dt� �. �.#�5XK �"P. �#�5F" �4X" �O�Pa |E� �. �XP5XK �"O�4\"K L�"�J 3O�Pa P�Q 3#�}�Ä �O#pF �dt� 4�Ãu�� ,WFP. �w!P�h� �w3#Ä#p6O" �y�X ���"K #6 	 �w!#J #� 4~#pX" 
 K�>�� �}¼" �K#> Q"+#Ã[�" |E� Q" �ÄPq �K#> 7"LF" �� 4X" PW�� �~��Ã��Q#W�"O 3�$��\#� #. �$ 7"LF" �#Ç�" � �>OK �#��K#>� L\#. �O�Pa �Q#W�"O ��y�X 3�$��\#� �P�zO#w �. �w �O#pF �dt� #6 �y�X ���"K Q" �XP5XK �"O7"LF" �� ���R� ,�6P6 ��" �. �4X" P�N2#�+#�5>" R�� x�X OK �O#Ç[6$ � ��O#� K"�� Q" �K#p5X" KO"�� Q" �O#�W. OK�Q� �4X" �"�X#� � �5qP.$ �#�L�Q#X Q"Z�. ,6"P� �. ��#5W��w �XP5XK �#��K#> 7"LF" �"P. �Q� �#�Q�Q� #��"O ���z ��" �F"Pe OK ���A�� � KP�z O"Pu Ph�L� O#-5Ä" ^�_I6 � �R�O��#�P. OK j�a�� ��" 4X"�K�\ 3#Ä"P� L�#. �#y5XK YKPz �"P. �Q� �"L�� � �#y5XK |�#F �}�P6 {�e � �#y5XK��a �O#pF �dt� |��E6 ¿u�� OK �w 4X#�PqO#w o�#i� Q" L�Q#X j�� P� OK �XP5XK �K#> 7"LF" ��¼"�K#> Q" �O"L�y� �. �R}� O#Ç�#��2 3#�}�Ä 3L� {�e OK � K�\�� �K"K |��E6 O#Ç�#��2 �. �W}=6O�¼ ��h�6�K�. L�"�J
�O#pF �dt� D�dW6 �����

�K�\�� ��Wt6 P�Q 4~#F �X �. �#y5XK 3#_I[� � �O#pF Y�O 
L�Q#X j�� �Ph� Q" �O#pF �dt� D�dW6
�6��\P�m �5qP.$ L�Q#X OK �O#pF �dt� �

�~��Ã��"�.Pa �#��#y5XK Q" �K#p5X" #. 3#�}�Ä � L\#. �5\"K O"Pu �5qP.$ L�Q#X OK �O#pF �dt� �w �6O�¼ OK�"P. �ÇB�w �e�E� D�dW6 "N~ 
4W�� K#�Q �"L�B #��#y5XK ���z��" �Q� � K#Ã." �Ç��" �. �>�6 #. �L\#. Ph�L��K�. L�"�J �q#w �#y5XK O"Pt5X"
�6��\ � �"�X#� �#�5qP.$ OK �O#pF �dt� �

�#��#y5XK �K#p5X" Q" P�Rz!#� � L\#. �5\"K O"Pu �6��\ � �"�X#� �#�L�Q#X ��O OK �O#pF �dt� �w �6O�¼ OK�"P. |E� D�dW6 � �#y5XK �#��Q"L�" #. ,X#�5� K#Ã." �. ���5. ��ÇX K#=�" 4~#F ��" OK 
L\#. ��"O�K �O#pF�4X" �O�Pa |z �#��Aa�F K#=�" �"P. ��#Ç� ���A�� � #��~�~ � �O#pF �#��Q�X ��}I6

��



4IXL�Q#X ��O P. �O#pF �dt� �
OK L�#. 
L\#. Ph�KO�� ��"O�K #� ��[ÇB ��y�X �#��#y5XK Q" �K#p5X" #. �4IX L�Q#X OK �O#pF �w �6O�¼OKKO�� K#Ã." �. �O#pF KO�� �dt� �L\#. �L\¿u"� Ph�KO�� L�Q#X ����JODdX ��O P. �L\+#I5�" |E� 4~#F ��"�K�\ D�dW6 ��O#� K"�� Q" �K#p5X" #. �#�5F" � ��y�X �Q#W�"O |�#X� Q" �K#p5X" #. Q#���#��R�O"� �}�X� �. |E� �K�. �L�\�2 4}Ä �. 4IX L�Q#X ����JO ��O OK �O#pF �dt� +#I5�" 
KO"��,}m" OK� ��[ÇB #�� � ��"O�K �O#pF �#��#y5XK #. #��R�O"� ��O OK �O#pF �#Ç�" �qPe Q" � �4W�� �Ç�� �"���"K�O�P�a x�X ��O �#��R�O"� �K�KQ �d�"P\ ���B OK �O ��" Q" �4W�� O�Lt� ow � �KP[q �"�� �P�zO#w!�.3O�¼ ����JO��O P. D�dW6 |�Äx�X ����JO �. KO�JP. s�Ä #6 #��R�O"� ��#> �.#> #. 3O�¼��" OK �4X"�KP�z��
4�#Ia �K#�Q |�~K �. �O#pF �#y5XK O"Pt5X" �"P. �Q� c�"P\ #��R�O"� Q" �5�Wu 4\"KP. Q" V2 �KO"�� OK�-�Pt6 �Q� � K#Ã." #. ,X#�5� ���5. ��ÇX K#=�" #. KO"�� ��" OK "N~ �K�\��� ��"Pq L�Q#X L�6 ,�\ #� � �R�O"�� �O#pF �#��Q�X ��}I6 �"P. ,X#�� |E� L�#. 3O�¼��" OK �K�\�� K#=�" �#y5XK O"Pt5X" �"P. c�"P\ �#y5XK�K�\ ���.Z�2 �P�m � PÇ�#6 �ow � +$ ���6 �Q#I� �L��#� R�� Py�K �-�#> 3"R��=6 � O"L> �#��~�~

�� 6HWWLQJ XS GULOOLQJ PDFKLQH

��O#pF �#y5XK O"Pt5X" ���
� L�$ K�Pq �O#pF �dt� OK �5� �w KPw Q"P6 � Pt5W� �"���z �. "O �$ L�#. "L5." �#B PpF |E� �. �#y5XK |�F Q"V2�K�\ PpF �L\ �O"Ny5��Ä � ���Ã6 �-u �w Ph� KO�� |E� OK )t�uK �#B�6O�¼ OK � KP�z O"Pu �.#�QO" KO�����Q �#ÇE5X" f#E~ �. O�wN�|E� "L5." 4X" �Q� �#y5XK Q"P6 � O"Pt5X" �"P.�O#pF {�e OK �$ Q"P6 �KO�J��. � �#y5XK 4W[� Q" �P�z�}> �"P. 
L\#. �6��\ #� � 4WX �.#I5�" |E� �w!�KP�z 3O�¼ �#y5XK O"Pt5X" �K�LE� OK �R�O��5. P�h� �6#�}�Ä ��R~ 3O�¼ OK � L�$ |�Ä �. �Q��#����.Z�2Q"P6 �#y�� ,�6P6 ��" �. #6 L��w �K#�$ "O �O#pF ��ÇX |E� ,X#�� ½PÄ #. �.�B �#�O"�~" Q" �K#p5X" #. #� ��K�\ �#y5XK Q"P6 � {K#Ã6 �KO�J ��. Q" ¿�#� � ¿�Q�6 �P5Ã�X� DdX OK �$ �Q� �#y5XK

�"�.Pa �O#pF �#��#y5XK O"Pt5X" �
L�5W� �A�2 #� � �Ç�~�OL�� ���Ã� �w |�F |.#u Æ> KLÄL�B �}�X� �. �#y5XK Q"P6 �"�.Pa Y�O #. �O#pF OK

��



�w K�\�� Pt5W� �5.#: 4~#F OK �#y5XK ZwO#�� �#�}.#w Q" �K#p5X" #. �O#pF ;P. �KPw!#2P. �"P. � KP�z�� 3O�¼�dt� OK �~�m#\4~#F OK �O#pF �5� � |.#w 4~#F ��" OK �L�w P��l6 L�#-� �#B |��Ç6 ��O#pF �#�#2 #6 c�"P\ ��"�L�$�� K�Pq �#B PpF �"P. �L\+#I5�"
,_� P}�P6 ��O P. �w �d�"P\ OK]�_J �.
 �$ �w �Q� � K#Ã." �K�. ÆB�w 4}Ä �. �"�.Pa �O#pF �#y5XK�KO"K Q#�� P5�w 4ÃX� #. �"�K�LE� �#y5XK Q"P6 � O"Pt5X" �"P. 	 L\#. �L\

��"O�K �O#pF �#��#y5XK O"Pt5X" �
P6K#�Q �Q� � P5zOR. K#Ã." Q" 	 U�ÇÃ� #� ��t5W� |zYKPz Q" �Ä"
 |zZJPB � ��"O�K Y�O #. �O#pF �#y5XK4ÃX� #. �e�E� �#y5XK O"Pt5X" � �O#pF 3"R��=6 ��}I6 � |z �Aa�F 4J#X �"P. ���Ä �. �4X" O"KO�JP.�K�. L�"�J Q#�� �P6K#�Q
4�"L�� �#y5�XK {P5��w �-Ã�> Q" ��w O#wK��J �Ç�~�OL�� �#�Ç> Q" �K#p5X" #. ��"O�K �O#pF �#��#y5XK Q"P6Q" ��w K��\ ��ÇE6 ��#t� �.�B �#�O"�~" Q" �K#p5X" #. #�Ç> �#z!��Ç6 L�#. ctq �K�\�� �#=�" ��#X$ �. 
L��\���L\#. O"KO�JP. �q#w �#ÇE5X"
� ,X#�� K#Ã." #. ���5. ��ÇX K#=�" 
L\#. �#. ����QP�Q +$ DdX �w ��#�}E� #� � �6��\ � �"�X#� se#�� OKO�h��� ��. �K�\��� �R�O��5�. �O#pF �#y5XK O"Pt5X" �K�LE� #��6 KO"�� ��" OK �4X" �O�Pa �q#w 4��#t��.�B �#�O"�~" Q" �K#p5X" #. O�h�� ��" �. �KP�z O"Pu �$ ��O P. )��t5W� L�#-� #�Ç> ��#2 ��5. ,�PI6 Q" �P�z�}>�½PÄ 
{�e �. �y5W. ���5. ��ÇX K#Ã." 4�#Ia �K�\�� O"�5X" #��$ ��OP. #�Ç> ��#2 ,X#�� K#Ã." #. ��#t��KO"K �O#pF �#y5XK �Q� ���A��

�'�7�+� ��qYKPz � �[ÇB �5� #. ��"O�K �#��#y5XK O"Pt5X" �

L�P�z��� O"P�u �K#p5X" KO�� 4IX �#�L�Q#X OK �O#pF �"P. �w ��q YKPz � �[ÇB �5� #. ��"O�K �O#pF OK�"P. �Q� �e�E� D�dW6 ��� �}�W� #��6 �=�5� OK �4X" O"KO�JP. �q#w �#ÇE5X" Q" �#y5XK O"Pt5X" |E� ���Ã��4X" b�.P� 3"R��=6 � �#y5XK O"Pt5X"
� L��\�� 4�"L� �#y5XK {P5�w �-Ã> s�Pe Q" �w L�"�Ç�~�OL�� O#wK�J �#�Ç> �. R�=� '�7�+ �#��#y5XK

��



��Q#. {�e ���Ä�. �L�#[� �-X#�� �dt� OK "O #��$ ��h�6 #. �"�6�� � L�O"K R�� �tq"4wPF 
�K��Ä4wPF P. ���Ä�KPw Q"P6 �"�6�� �.�J �. "O �#y5XK O"���#� �#����Q OK �O��" Q" �4X" ����e )5-W� #��$ �K��Ä
�P�z!�Rl� �#��#y5XK O"Pt5X" �

�4X" �q#w �ÇB�w �e�E� 
L�O"K ��w�Q� � K#Ã." #��#y5XK �Ç��" 4}Ä �. 
�P�z!�Rl� �#��#y5XK O"Pt5X" �"P.� @��� �PuPu Q" �K#p5X" #. O�-Ã~",Ã¼ 3#Ä#p6O" OK �K�\�� �#=�" �#X$ � ¿�PX O#�W. Ph�KO�� b#t� �. #��$ |�F�K�\�� �K"K {#t5�" �O#pF �dt� �. �#y5XK 
�L�[wO"R."
�#��X s�OR6 �#���#�z #� � ��#X#�\ ��#�z PpF O�h�� �. 
#�LX 4J#X � �Ã~#d� �}FP� OK Æ��Ç6��S �#��O#pF�}�X� �. |�F |.#u � Æ-X �P�z!�Rl� �O#pF �#��#y5XK Q" �K#p5X" #. #�}��6 |J"K OK #� � ��#5W��w se#�� OK�K�\�� �#=�" �5F"O �. PzO#w!
#�� � �KO�I� 4XK �#������ �. �.#�5XK �"P. �P�z!�Rl� �#��#y5XK 4IX �#�L�Q#X OK +$ ¿.#�� n#[5w!" OK�O#pF ��ÇX 7"LF" O"L-�\ � O"���#� se#�� OK �#y5XK Q"P6 � O"Pt5X" �"P. �K�\�� �K#p5X" s��Ä �#��O#pF�KO"K 3O�Pa
��O#pF 3#�}�Ä ��6#J #6 �w�O�e �. �K�\ �#=�" �q#w4uK #. L�#. �O#pF 3#�}�Ä j�P\�"P. �#y5XK Q"P6 �PwN6Q" |-u Q�O P� 4X" �Q� P5[�. �#���e" �"P. � K�[� ;O#J ��~�" Q"P6 4~#F Q" �#B |��Ç6 �}FP� #6 � �O"Nz!�~�~
�O#pF {�e OK �$ �KO�J��. � �#y5XK Q"P6 {P5�w �LÄ �K�\ {P5�w 4uK �. �#y5XK Q"P6 �O#pF 3#�}�Ä j�P\�L\ L�"�J �K#p5X" |.#uP�m �#B � K�\��� O�Lt� O"L> �~�~,_� �#Ç�" �=�5� OK � K�\�� �#B �L\<w,>��

�� :DWHU VXSSO\

�+$ ���#6 � vO"L6 �����
�"P. Q#�� KO��+$O"Lt� �4X" �O#pF 3#�}�Ä �}¼" �#wO" Q" �$�P�zO#w �. �+$���#6 
�#B PpF �#�\�O P9w!" OKOK �4X" ��"O�KY�O Q" P5�w ,6"P� �. +$ �. Q#�� �"�.Pa Y�O �. �O#pF OK �KO"K PpF Y�O �. �y5W. �O#pFDdX �. KO�JP. Q" |-u � nO#Ã5� c�"P\ OK +$ P5�~�»» #6 �»» K�LF �5Ä#X�» #6 � �O#w Q�OÆ� OKY�O��"� L�$��+#WF �. |�"�Ä ��P5��� Q" �Ç� Q#�� KO��+$���#6 ��"O�K�O#pF Y�OOK �4X" Q#��KO�� ����QP�Q +$M�p� �4[� �=�5� OK "P�Q �4W�� O#�5J" OK �#B Æ� PpF �"P. ��R~ KO��+$O"Lt� ���Ã6 �"P. �_I[� �LÄ#u @��
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�O#pF ¿�#� ���#6 �"P. �KO"K K�>� |z �Aa�F � �#B OK +$ ��"L� �K"K4XK Q" 
|I}I5� �#���� |J"K �. +$OK+$PÇ�#6 �#y5XK Æ� K�>�3O�¼��" OK �w4X" �O�Pa �q#w O"Lt� �. +$���6 � vO"L6 
3#�}�Ä ��"K" �"P.4Ä#X � �"Q"�. +$P5�~�»»» #6 �»»» K�LF L�K�� �#[� �.P=6 �K�. L�"�J �Q���"O�K�O#pF �#y5XK P� O#�w!�uO Q" Z�. ,6"P� �. Q#�� KO�� +$ �"R�� U�ÇÃ� ��"O�K �O#pF OK � 4X" �Q� ��t5W� ��"O�K �O#pF OK O#w!OK �K�. L�"�J ���#: OK P5�~�� 4�qPi �. +$ ���#6 �. Q#�� Y�O ��" OK �O#pF ��"K" �"P. �#z � 4X" PwN~"r�qOK �w �6O�¼ OK �L\ L�"�J �Q� �q#a" ��#XP.$ |�#X� 
+$ ¿.#�� � �O#pF �dt� ��. 4q#W� LÃ. K�>� 3O�¼K�\�� ��¼�6 
L\#. P5��}�wL_Ç� Q"Z�. CPe |E� #6 +$���#6 �}¼#q � �L\ ���.Z�2 ��"O�K �O#pF 
�F"Pe��" Q" L��\ PpF ��"O�K s�Pe �. L�#. �w "O ��#��#B P�#X +$ 
�$ R��=6 #. � K�\ PpF �"�.Pa Y�O �. ��~�" �#B	 ��P�\ 
 )F�d¼" � D}� �w �#Ç�"LF#6 �O#pF �"P. �K#p5X" KO�� +$4X" D}¼" �p�w Ph� Q" �KPw ���#6 s�Pe¿.#�� �K�-� UP5XK OK � �O"Pda" KO"�� OK �4W�� �O#pF 3#�}�Ä ¿�#� #� � �L��wK�LE� 
+$4�p�w ¿a� �L\#.� �O#pF �#y5XK OK �aO"�Ä O�\ +$ Q" �K#p5X" �Ç�~� 
KP�z O"Pu �K#p5X" KO�� L�"�6�� +$ ���zP� ��P�\ +$�#��~�~ � 3�$P�\ 
�Q#I� 
0�2 �zL�O�J8Ä#. O�\ +$ �L\ L�"�J ,>�� "O �O#pF ¿�#� OK �p�w 3"P��l6

�� )ORFFXODWH �� 0XG SLWV FRQVWUXFWLRQ

|�Ä ���Ä�. �L�w�� ���~K K#=�" � L�#-WB�� �� �. "O 4���5�. ��#F �O#pF |z3"OM � K�\�� �O#pF �#y5XK�L�#w�� �$ 4uK Q" � �KPw {#Ç\" #. �>"�� "O ��#��2 �#BO��\ +$ Q" �"�6�� #���� ���z ��" �L\ �L�w!"P2 � �O�6 Q" �P�z�}> �"P. �XO �#���� OK �"�.Pa �O#pF OK�KPw �K#p5X"
�|z�#��Aa�F 4J#X �����

OK � �#B �. |E� ��P5Ç�KR� OK KLÄ �K K"LÃ6 �. |z �Aa�F U�ÇÃ� � ��t5W� Q" �Ä" ��"O�K �O#pF �#�\�O OK�w K�\ �5J#X �O�e L�#. �Aa�F �� �O#�\ |Ç\ s-e ��t5W� ��"O�K �O#pF OK �K�\�� ��-Ã6 ,X#�� �#Ç�

�� 6HWWOLQJ 3LW �� 6WRUDJH 3LW

�L\ ��}I6 KO"K �#� ��O"Ny.�XO �Aa�F �w {�" �Aa�F �. �ÇB�w ��> �}�X� �. �#B Q" ��#X$ �. �O#pF ¿�#��O"Ny.�XO �Aa�F OK �K�\ 4�"L� KO"K �#� ��P�JM �Aa�F #� � �}¼" �Aa�F �w P5zOR. �Aa�F �. V1X �+�XO �P�JM �Aa�F OK |z OK s}Ã� � P6R�O 3#.�XO � K�\�� ��[��6 �O#pF |zcX�6 �L\|�F 4\OK K"���#�� �. L\#. P5[�. Pdu � s�Ä OLuP� � KO"K �O#pF KO�� �#B Pdu � s�Ä �. �y5W. #��Aa�F �Q"L�" �L��w��P5���» K�L�F s��Ä � @��"� Pdu �. ��#B PpF �"P. {#9� �"��Ä �. �K�. L�"�J P5Ã�X� #��Aa�F K#Ã." 4-W��"O"K |u"LF �O"Ny.�XO �Aa�F � P5�� s�Ä � ��� {�e 
��� ½PÄ �. �-�Pt6 K#Ã." �"O"K �P�JM �Aa�F��. �#�B Q" |�z �#�P�> 4�"L�� ���> �K��. L��"��J s��Ä P5�� »��� � {�e P5� � 
½PÄ »��� K�LF K#Ã."
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"O �O"Ny.�XO �Aa�F �w �� ��.#[� ��> � L\#. �5\"K s�Ä P5�»��» K�LF |u"LF L�#. �O"Ny.�XO �Aa�FOK |�z 0��2 ZÇ� ���eP�J �~�~ �L\#�. P5��»�� )-�Pt6 4X" �Ç�� �$ s�Ä L�w�� c-6P� �P�JM �Aa�F �.�K�\ZÇ� �~�~ KO"� s}Ã�3"OM |u"LF #6 KP�z�� O"Pu b#-6O" ��> ��O �.�O �o~#I� �#�5�" OK �P�JM �Aa�F#. �#z @�� �w L�$|�Ä �. �Q�4-u"P� � KP�z O"Pu |z OK O�#�\ � s}Ã�4~#F �. )�5F L�#. ZÇ� �~�~ ��#�5�" �q#¼� K�\�� ��-Ã6 ; |Ç\ �. ¿e#t5� �#�wP�K �Aa�F ow OK O�h�� ��" �"P. �L\#. �5\"L� U#�6 �Aa�F ow!�KP�z�� O"Pu 4X" 9 |Ç\ �. �w �$ ���#. 4�Wu OKZÇ� �~�~ �q#¼
#�6 L\#�. �L��#�X K"�� Q" �O#Ä �#Ç�"LF#6 � 4J"��Ç� 3L� �#�6 OK �O#pF |z �w K�\ O#�W. �>�6 4X" �Q�#6 L\#. ,�\�w �����e4[zP. �#���> P�W� K�\�ÃX )��a �L�#�� K�>� �. KPzQP� �0�2 OK3#Ãdu �zKO�J�K�\ |��W6 P�W� ��" OK �O#pF ¿�#� cX�6 �L\ |�F ��"KR�O K"�� 4W[� �6 �}�X� ��" �.
�Q��X s�Pe Q" � �#B |J"K �. �Aa�F Q" |z �#�P> �JPB �Ç��" �. �>�6 #. U�ÇÃ� ��"O�K �O#pF Y�O OK��"O�KY�OOK �O#pF Pdu Q"Z�. ���Ã� �w 
�#B Pdu �. �>�6 #. "N~ �KP�z�� 3O�¼ �L�Ç� 0�2 �}�X� �. �O#pF�L��\�� �5J#X �P5zOR. K#Ã." #. #��Aa�F 
4X" ��t5W�

�� 'ULOOLQJ IOXLG �� &DNH

��O#pF ¿�#� �����
YKP�z OK ��w ��Ã� ��" �. �KO"K "O |z YKPz �JPB OK ,}u �ÇF OK ��t5W� ��"O�K �O#pF Y�O OK |z 0�2�5� ��#�5�" �#�J"O�X �. �O#pF �Q�X � �}w� KPzQP� s�Pe Q" � �L�Ç� |z �}¼" �Aa�F Q" �O#pF |z ��t5W�R��6 � �[5W\ 3#->�� ���Q �#���� �L\ �L�w3#Ãdu �5J#X ;O#J � ��#> �.#> ��a �O#pF |z �K�\�� �L�"OOK �wQ#� P[u � L�K��Z�#w "O �#B �O"��K � �O#pF �Q�X ��. U#�6� L�w�� ��"Pq "O �5� �L\KPX ���A�� ��O#p�F �Æ��w "O �$ )F�d�¼" �w L�w�� �P�z�}> 3#t-e |J"K �. |z O"Pq Q" �w KO�$�� K�>� �. �#B �O"��K�L��#���
� V�> �. �y5W. +$ O"Lt� �K�\ �q#a" �O#pF |z �. +$4X" �Q� �$ 4qP[�2 #. ,X#�5� � �O#pF ��F OK

�� &RPSDFW

�q#w�O#pF P5� P� �"P. +$ P5�~�»» #6�» K�LF ��w!"P5� �#�L�Q#X OK �KO"K ���Q �#���� �P�N2M�p� � |I}I6�q#�w O"Lt�� �. +$ ���#6 Ph� ��" Q" � K�>�� �O#pF |z O"Pq �#Ç�" |I}I5� �#�L�Q#X OK �Ç�~� ��K�. L�"�J�4X" �Q� Q�O OK O#�w 4Ä#�X� �"P. +$ P5�~�»»» K�LF ���#6 ���.Z�2 nO#Ã5� c�"P\ �"P. �4X" �O�Pa�L�w�� ���Ã6 #�L�Q#X |I}I6 "O �O#pF |z4h}m
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V1X � K�\�� �K#�$ �O#pF |z "L5." 4X" �O�Pa 
L\#. P�N2M�p� � �"�X#� � �\ ���#. �#���� �w �6O�¼ OK�"�6�� 
L\#. �5q#� |�Ç[6 UO � �w!"P5� �#���� Q" ��#u�q �#���� �w �6O�¼ OKVÇÃ~#. �KP�N2 3O�¼�O#pFK��>� �. "O �O#pF ¿�#� K�J 
+$ #. �L\ b�}I� #. #���� OK K�>�� UO � KPw j�P\ ^~#J +$ #. "O �O#pFc�"P\ �. KO�JP. #. � L.#� ��"K" �O#pF L�"�6�� |I}I5� � P�N2M�p� �#���� �. �L�XO #6 ,�6P6 ��" �. 
KO�$��

�� $TXDJHO �� &ROORLGDO

��#w 4X" �"�K#� �w4���5�. �KPw �"Lu" 
4X" �4���5�. �$ ��P5~�"L5� �w �O#=6 �#�XO �KPw �q#a" �"P. L�L>Z�"R�q" ,>��� �O#pF ¿�#� �. 4���5�. �KPw �q#a" �K�\�� �aPÄ O"Q#. �. ���}�w!�� �#��W�w OK ��L���}w!�. �O#pF ¿�#� M�p� Q" �"�hF�� |.#u O�e �. �w KO�$��K�>� �. �#B O"L> OK 	Æ�w!
 vQ#� P[u � �L\ �$ 4h}mnP_�� OK ���>�qP¼ O�h�� �. ���Ã� �L�#XO�� |u"LF �. "O |z �L\�z � L�w�� �P�z�}> |I}I5� �#�����Pz�}�w!��» K�LF �w4X" Pw!M �#�#\ �KP. O#w �. |E� OK K�>�� UO|z #. b�}I� � �"P�� "O �$ �"�6�� 4���5�.UO O"Lt� �#�� �w�6O�¼ OK �L�K��4XK �. ,X#�� 4�p�w #. �O#pF ¿�#� P5�~ ��»» #6 �»»» K�LF 4���5�.�X �. Æ� UO #. 4���5�. �-�wP6 4-W� ���Ã� �L�#�� ���#6 �O#pF ¿�#� P5�~�»» #6 �»» K�. L�"�J OK#u �~��Ã�Æ� #. �$ Q"4�Wu �X 
���>�qP¼ O�h�� �. L\#. UP5XK OK �-X#�� UO |z �w�d�"P\ OK �w��Ã� ��" �. 
4X"�L�K 4XK �. "O �-X#�� �O#pF |z L�"�6��4���5�. 4�Wu
��� OK |z �Aa�F �w �6O�¼ OK �K�\�� ���6 |z �Aa�F OK �O#pF 3#�}�Ä j�P\ Q" |-u ���Ã� �O#pF |z!�$ P5�. �}w O�e �. � K�\ s�#Ä �-u �Aa�F DdX L�#. 
L\#. �L\ ��-Ã6 4WX v!#J #� � �"�X#� � �\ |I}I5�

�� 0L[HU

Q" |-u �K�\4�"L� |z �Aa�F |J"K �. V1X � ���6 ��R�� �#y5XK #� � �Ç[. |J"K OK (�L. �O#pF |z �w4X"�Aa�F �. |z �#�P> Q" �"�5W. �JPB 
�#B �. |z�#�P> P�\ K"LW�" �|z0�2 Q" �K#p5X" #. �#B |J"K �. |z�L�"O�#�B ��. |z �#�P> 4�"L� �"L5." OK �KP�N2 3O�¼ �P:�� �E� �. �L\ b�}I� |�Ä #6 ��Q#X�� O"PuP. 0�2 �+�}d� 4h}m �$ �.+$�K�Rq" #. 4X" �O�Pa �K�\�� K#�QÆ[J �#���� cX�6 +$+N>,-X �. �$4h}m#�. 3O�¼ ��" OK � �L\ �5X#w |z 4h}m Q" O"L.$ �#���� �. KO�JP. � �O#pF ��"K" OK VÇÄP. � K�\ |¼#F�K�\�� O"PuP. 4h}m {K#Ã6 UO �4���5�. �K�Rq"
O#[q n�5J" 
K�\ ;O#J �#B Q" �O#pF �#��Q�X 4X" �O�Pa �w Py�K Q#�� P� #� � �5� P��l6 |�~K �. �w�Ãu"�� OK��"O�KR�� � �O#pF |�XP2 U#-~ �zK�~$ � n"Pe" �. �O#pF |z �L\ �L�\#2 ,>�� 
#��Q�X ;O#J � |J"K ��.�O#p�F ¿�#� �Aa�F �. +$Z�"Rq" 3#�}�Ä ��" j�P\ Q" |-u 4X" �Q� �L�L2 ��" Q" Q"P5F" O�h�� �. �K�\���Q� #6 KP�N2 3O�¼�6L� �O#pF |�Ä j�� P� ��L. �#B Pdu � s�Ä,X#�6 �. �O#pF ¿�#� YKPz � K�\ou�5�|z �L\ �L�\#2 #��$ �KPwQ#. ¿u�� OK �=�5� OK � K�\ �#WÇ� s�Ä ��� OK #��Q�X ;O#J � |J"K OK ¿�#� ]�_I��KP�N1� 3O�¼
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��~�" 4~#F �. KL=� 4wPF P:" OK � L�$��OK4IX ���� 4~#F �. L\#-� YKPz OK4}Ä P� �. �O#pF |z �A�#�B¾E� �. � KO"K�� �#y� 4wPF OK "O |z 3"OM L�5W� 4wPF OK +$�#�~�Ç}� �w ��#�Q #6 "P�Q �K�\�� Q#. K�J��L.$�#_t� ,>�� #W. �B �K�\�� |�Ç[6 Æ�w � L��w�� +�XO4���5�. �UO3"OM�wPE6 �SP�" K�>� �LÄ� �#�� ��. ��#����\ �K#� Q" �O#pF |z �5\"L�#y� s�}Ã6 4~#F �. � �L�L2 ��"Q" �P�z�}> O�h�� �. �K�\�� �#B)5-�W� �#�Q 3L� L�#. �O"Nz!�~�~ 3#�}�Ä �"P>" L��#� �}}Ä �. �w �KO"�� OK � K�\�� �K#p5X" �3#pWq #5�"Ry��K�\ �K#p5X" L�#. O�wN� �K#� Q" L�#�. �u#. vPE6 ��L. �#B OK �O#pF |z����e
�O#pF |z j"��" �

]�_I� �Q� |u"LF �K�\�� ��Wt6 ��y�X � cX�5� 
Æ-X �5XK �X �. ]�_I� �Q� ,WFP. �O#pF |z!"O �$ 4���5�. O"Lt� 
�O#pF |z]�_I� �Q� Z�"Rq" �"P. �4X" ,ÃÇ� P5��5�#X P. �Pz!� �$ P9w!"LF � ��»�

�� %D62� �� 9LVFRVLW\

4XK ��. "O �}�z ����B �4�O#�. �O"Lt�� �K�Rq" #. L\#. Q#�� KO�� ��y�X |z �w �KO"�� OK � ���K�� Z�"Rq"�"R�� �BP� �4X" �O#pF |z Py�K �#��_I[� Q" ���P�"Pz #� 4>R~ 4�p�w ]�_I� �Q� P. ���Ä �L�O�$���#=�" P5}�X ���Q DdX �. �#B PÃu Q" �L\ �L�wK"�� |�F � KP�N2�� 3O�¼ P5�#X$ |zYKPz 
L\#. P5�w 4>R~�Q� L�#> �K#� Z�"Rq" #. 4X" �Q�3O�¼��" OK � L�K��4XK Q" "O K"�� |�F 3OLu Py�K �w #=�$ �. #6 K�\��

�� 3RLVH

�K�\�� �P�z!�Q"L�" YO#� o�u �}�X� �. �w4X" �Q"�2 ��P�"Pz �P�z!�Q"L�" LF"� �KPw ���#6 "O ,X#�� ��P�"Pz!
�4X" P�Q CP\ �. nO#Ã5� c�"P\ OK �O#pF |z3#_I[����#: ����� YO#� o�u #. ��P�"Pz! ��,ÃÇ� P5��5�#X P. �Pz ��������� ]�_I� �Q� ��L¼OK ����� +$ O"Lt� ��������� S+ ��P5� P. V���Q�XK � P9w!"LF �(&� �Ç�P5Ç~" 4�"L� ��

�O#pF 3#�}�Ä j�P\ ���
�. �L\ ���Ã6 |E� OK �#y5XK �w K�\ �ÃX L�#. �" �L��#�� #� O#Ç�#��2 �. �$ ��"O" � �O#pF s�uK |E� ���Ã6 Q" V2�. 
b�.P� K"Pq" � �Q�3�$��\#� L�$�4qO Ph� Q" )¼�_J 8�F P� Q" O#w �"P>" 3#�#Ç�" �w K�\ Pt5W� ��E�
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�L\#. ��"Pq �#y5XK �#�wO#w � K"Pq" ����" � K�\ O�Lt�4~��X�4X" �O�Pa P�Q CP\ �. �O#pF �#�\�O U#X" P. o}5I� |�#W� � c�"P\ 4�#ÄO 3#�}�Ä j�P\ �"P.
�"�.PaY�O �. �O#pF �

� �#B �L\ PpF ��#u �"P. O#w ��� |�"�Ä Q" 4.#: �#�O#�� � �#y5XK D�E¼ Q"P6 �K"K�#=�" �O#pF Y�O ��" OKP��l6 o}5I� |�"�Ä P:" OK � O#w ��a �w L��\ �5W. �e#t� OK #�O#�� 4X" �Q� � K�. L�"�J n"PE�" Q�P. �LÄ�L��Ç��4X" �O�Pa �"�.Pa Y�O OK �O#pF �#�Q �e �$ �. �>�6 � O#w Q�O P� Q#m$ OK �#y5XK Q"P6 P�5W� {P5�w! ��KPw �K#p5X" �"�6�� R�� vPE5� �#�Q"P6 Q" �#y5XK ��O OK �L\,_� �#�Q"P6 P. ���Ä�}�> Q" 3#�}�Ä j�P\ Q" Z�2 ^�#t� ¿qO � O#w Q#m$ Q" |-u �O#pF �#y5XK U#WF � ��� �#�5�Wu {P5�w! ��}wO��e ��. � ?��w � #��PuPu �XOQ#. 
�#y5XK R�P6 Q" �#���e" 
#�}.#w OK �zO#2 #� �zKQ K�>� �LÄ �XOP.�L�O#w �"P>" ��� |�"�Ä Q" �#y5XK {P5�w �5W�X�O"L�#�y� � 4\"KP�. �#��W��w #� �-Ã> 
#��5� ��}�> Q" O#w ��q 3#_I[� #. ,X#�� �#�O"R." �KPw �K#�$ ��#y5XK �KPw �K#�$ � �#B +$������5qPz �"P. �R�w!#2 �,X#�� �#��Pd. ���6 ���A�� �v!#J �x�X �#�������L\#. UP5XK OK O#w {�e OK L�#. �w4X" �6"R��=6 �}�> Q" �~#X � ,X#�� �Ç�P5Ç~" +#�s�Ä�#��~�~ ��}I6 �"P. �}E� ��-Ã6 � �O#pF |E� Q" �$ �KPwO�K � �L\ �L�w K"�� ��}I6 �"P. �"�e�E� ���.Z�2 ��KP�z O"Pu Ph�KO�� L�#. ��"P>" 3#�}�Ä j�P\ Q" |-u �#B O"L>
��"O�KY�O �. �O#pF �

Q" ����� L��. OK ;OL��� 3#_I�[� U#�X"P�. Q#��KO��� +$ ���#6 ¿-�� ���.Z�2 ��a �O#pF Y�O ��" OK���A��� �4X" �O�P�a �O#p�F |E� �. O�wN� �td�� Q" +$ {#t5�" �"P. ,X#�� PÇ�#6 ���6 � |E� ��P5Ç�KR��#B ,X#�� ��q 3#_I[� � �=F #. |�Ã~"O�5XK ���� ����� L�. OK ;OL��3#_I[� s.#d� |z�#��Aa�F�K�\�� �K#�$
KO��� �#��~�~ �O"L�y� �"P. �}E� � 3"R��=6 P�#X � �O#pF �#��Q�X ��}I6 �"P. ,X#�� �#`q D�dW6 ��K�\ ���.Z�2 L�#. 3#�}�Ä Q#m$ Q" |-u �#B OK ,_�
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��h��6 |.#u 
�#y5XK �#�Ç> �P�zO#w �. #. �w ��"O�K �O#pF �#y5XK ��O P. �L\ ,_� �#�Q"P6 Q" �K#p5X" ��O#pF �"P>" ��a � ��"Q�O O#w j�P\ OK �#y5XK Q"P6 ��"L� {P5�w � n"PE�" ��L. �#B PpF O�h�� �. L�5W��4X" �O�Pa L\ �5pz �"�.Pa Y�O OK �Ç�#�B ��� �"KPz!�#. 4�Wu P. �#. �#�P�=�Q 4��X Q" �#���e" �}�> Q" ��"O�K �O#pF �#y5XK ��� �#�5�Wu �XOQ#. �

�� 5RWDU\ 7DEOH �� )RDP

V��PX 
|z �L�Ç� ���ePJ �~�~ 
|z 0�2 
Æ�~�OL�� 0�2 
o}5I� �#�}.#w 
�#y5XK R�P6 
��"KPz R�� #��L�O#w j�P\ OK �#���e" {�_F �"P. U#WF � ��� |�"�Ä Q" �y�� O#w Q#m$ Q" |-u O�6��3#_I[� #. ,X#�5� �#��5� 
�wL��#��Q�X �L��#� Y�O��" OK O#w Q#��KO�� D~#_� � K"�� 
�-�#> 3"R��=6 �n�Pi� #�������O"L�y� �#��-Ã> �KPw!�K#�$ 
Q#��KO�� O"Lt� �.4���5�. ���#6 � ���6 
�O#pF �"P. �L\���Ã6�E~#_� � �Q"�~ �}�> Q" ,X#�� � �~#X +#�s�Ä �#y5XK Æ� ��-Ã6 � �#B +$ �O"L�y� � 4\"KP. �"P. �Q��K�\ ���.Z�2 L�#. �w 4X"
�'�7�+� �[ÇBY�O �. �O#pF �

�K�.Q"P6 �K�. L�"�J O#w j�P\ ��� |�#W� �}�> Q" �$ |�F PÇ�#6 � Q#��KO�� +$ ���#6 � ���6 R�� Y�O ��" OKQ" L\ �O#\" R�� |-u �#�\�O OK �w O�e �#�� 
n"PE�" ��L. � ��#u �#B PpF �"P. �$ ��"L� � ��"Q�O {P5�w � �#y5XK�4X" O"KO�JP. �"�T�� 4���"
Æ�~�OL��� �#�1��2 
"��� {#t5��" �#���~�~ 
O�XP1��w �L��#�� ��[ÇB �O#pF �#y5XK ��� �#�5�Wu L�KQ#. �{#t5��" �"P�. ��w KLÃ5�� �#�}.#w 
#��P�" 
�#y5XK R�P6 
�L��w {P5�w �#�5�Wu 
�5� �L��"KPz 
{#t5�" �#�y�}�\�4X" �O�Pa O#w j�P\ Q" |-u �#y5XK U#WF �#�[I. {P5�w �}w O�e �. � L��O��O#w �. �~�~,_� � #�O"R."
�wL�� �#��Q��X 
Q#�� 3O�¼ OK O�XP1�w �L��#� Y�O ��"OK nP_�KO�� D~#_� � K"�� � �-�#> 3"R��=6 �� �=�F #�. ,X#��6 ��. � �K#��$ |E� OK j�P\ Q" |-u L�#. �"Qow �K#� ���#6 
O#w c�"P\ #. ,X#�� �#��5��K�\ ��"Pq O#w 3#_I[�+$����� ���6 n�Pi #� �Pd. � v!#J �x�X �#������ �O"L�#y� �#��-Ã> � ���d� +#�s�Ä �#y5XK �KPw!�K#�$�	��� �O#�\ |�Ã~"O�5XK U#X"P.
 4X" Q#��KO�� Py�K �Q"�~ Q" �#B�K�\ �5qPz Ph�OK L�#. #��~�~ � #��Q�X ��}I6 �"P. �Q� �#`q R�� �O#pF Y�O��" OK3"R��=6 � |�#X� � OK#B O"Pt5X" �"P. �"�e�E� ���.Z�2 
PwN~"r�q �O#pF Y�O �X P� OK �w L�w�� �q#a"�4X" �O�Pa 4u�� 4��ÇX �"P. �#�wO#w!
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�� ,QVWDOODWLRQ RI FRQGXFWRU SLSH

��K#� �~�~,_� �
�EdX �P� �#�w!#J 
�K#.�X#� 
�QO�#[wv!#J �P�h� �5q#� Z�#XPq �4WX �K"�� Q" ���Q �EdX �#���� ,}m"�5� Y#Ã6O" #� � �O#pF ¿�#� #. U#�6 �=�5� OK ��#X$ �. �O#pF �#y�� OK ���Ã� �w4X" �5q#� |�Ç[6 #��R�O"� �O"Pt5X" |E� � n"Pe" OK �5F � �O#pF |E� OK "O �zOR. �#��PpF � L��\�� �5W\ #� � �KPw |¼#F ,�PI6�L�w�� "L�2 3O�Pa �K#� �~�~,_� �#B 4hq#E� �"P. 3O�¼ ��" OK �w L��w�� K#=�" �#y5XKPh�KO�� s�Ä #6 ���Q DdX Q" �w �#B Pdu Q" P5�w � O"L> �~�~ Pdu Q" Z�. Pdu#. 4X" �"�~�~ �Ãdu 
�K#� �~�~�K�\�� �ÇE� � K�LW� ��#w �#��X s�OR6 #� �5I�O #. �#B �O"��K � �~�~ ��. �}¼#q � K�\�� ,_�

�K#� �~�~,_� n"L�" �
�K�\��,_� P�Q �#�qL� �. �.#�5XK O�h�� �. �K#� �~�~�#B ��#�K ,�PI6 �YR�O Q" �P�z�}> ��#y5XK Q"P6 �KO�J �� �. Q" 4Ã�#�� �4.#: 4~#F �. �#y5XK O"Pt5X" � �O"L�y� ��#B n"PE�" Q" �P�z�}> � O�E� �K"KO"Pu ��t5W� cJ OK �VÇÃ~#. � �#B �. �Aa�F Q" �O#pF ¿�#� �#�P> �O"PuP. |��W6 ��#B |J"K �. #�.�a#q � �EdX �#�.$ M�p� Q" �P�z�}> �4hq#E� ��#B �. �$ �#�P> Q" �P�z�}> � �EdX O�\+$�#���� �KPw K�LW� ��.N> �#��#B �#�.�a#q �#�P> � M�p� Q" �P�z�}> ���R6O$ �#��#B OK +$�#�P> Q" �P�z�}> � �Ç}qP�\ ,_� �#Ç�" �

�K#� �~�~ ,_� KO"�� �
�4X" O"Pu ��" �. �$ ,_� �LÄ #� �,_� 3O�Pa ��K#� �~�~ Q" �K#p5X" KO"��� 4X" ��"R~" �K#� �~�~ ,_� �5qP.$ L�Q#X OK |zYKPz #. ��"O�K �#��O#pF OK ��L\ ��R=6 � �KQ"�� �#�y�X #� � �R�O"� ��O P. �O#pF �dt� �w �6O�¼ OK 
4IX �#�L�Q#X �#��O#pF OK �^�I�[6 ��. #��. �K#� �~�~ ,_� ��R~ 3O�¼ ��" P�m OK �4X" �O�Pa �K#� �~�~ ,_� L\#. �5\"K O"Pu�K�. L�"�J 3O#h� �#y5XK+$DdX �. KO�JP. s�Ä #6 |u"LF KO"K D�>P6 �4X" ��"R~" �K#� �~�~,_� +�P[� +$���#6 �#��#B OK �
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�L.#� ��"K" ����QP�QL�Q#X � O�\ +$ ��#F ��� ow #6 ���Q DdX Q" �K#� �~�~ 4X" �Q� �EdX O�\ +$ �#���� Æ�Çp6 OK ��K�\ ,_� M�p� |.#uP�mOK Py� 
KO"L� 3O�Pa �K#� �~�~ ,_� 4IX �#�L�Q#X � �w!"P5� �#�5qP.$ OK 
�"�.Pa Y�O �. �O#pF OK ��L�5W� �K#� �~�~ Q" �K#p5X" �. �R}� �w P�Q KO"���6��\ � �u�6#. �#����Q OK �#B PpF �+�P[� +$���#6 �#B ��EdX O�\ �#���� K"LW�" ���R6O$ � O#[q 4E6 �#��#B �
�K#� �~�~3#_I[�

�L\#. P�Q �T�� 3#_I[� �"O"K L�#. �K#� �~�~�L\#. @��"�� Q" Z�. �$ Pdu +$�#��#B �#��O#pF OK ��K�\ �5qPz Ph� OK P5��� #6 � ��. ���Q c�"P\ ,WF P. 
L\#-� +�P[� +$���#6 �#B �w �6O�¼ OK 
�$ {�e ��L\#. �#B Pdu Q" P5�w @��" � |u"LF �$ Pdu ��L\#. P5zOR. @��" � |u"LF O"L> �~�~ Pdu Q" ��L\#. P5��}��� |u"LF Pdu ,X#�6 �. �$�3�, KO"L�#5X" {�L>U#X"P. �$ 4�#Ia ��#�P5��R�2 #� �"�L�#[� �#��#B �L��#� 4W�� �P:" �#[�� �K#� �~�~ K�>� 
�#B �#�6" Q"V2 �w��#��O#pF OK �,X#�5� #��$ Pdu � P5�� #6 � K�LF KO"�� ��" OK �~�~ {�e �K�\�� �K#p5X" 4u�� �K#� �#��~�~ Q" 
�#B O�#=��#B Q" 4u�� �K#� �~�~ 3#�}�Ä ��6#J � �#B |��Ç6 Q" V2 �K�\�� +#I5�" O"L> �~�~ Pdu � �O#pF Pdu #.�K�\�� ;O#J�K#� �~�~ 
K�\ �#B n"Pe" OK ÈOR.�#��O#l� K#=�" �. <5�� �w L\#. ¿�X� �#B ��#�KYR�O ���"K �w�KO"�� OK �

�� &ODPS

�P�z Q" �#�A�� �#��X �#ÇE5X" #6 �R�O�#��X 3L� �#�6 OK � K�\��4.#: ��P�z �L��#� �L�O"L�y� O"R." cX�6�K�\�� �K#p5X"O"K��QO �\��. 
{P5��w P��\ ,_�� �#Ç�" O�h�� �. L\ L�"�J ��R6O$ 
�#B �w K�\ ���.Z�2 �w �KO"�� OK ��K�\�� ,_� �K#� �~�~ O"L> OK ,X#�5�

��



v!#J � +$ Q" �O"KP.����� ���
� |�}E�6 � ��R=�6 R�� � �$ ��6#J OK R�� � �O#pF ��F OK D�E¼ O�e �. +$ � ���Q �#���� Q" ����� �5qPz!+$�X#�\���Q �w �te#�� OK )¼�_J 
4X" �O#pF P. 3O#h� �>�6 |.#u � ��� |F"P� Q" O"L.$�#���� ��#X#�\4\"KP. P:" OK �w L5q"�� r#p6" O#�W. �L\#. �5\"K K�>� �$ �. 4-W� ��w��#X#�\ #� �5J#�\#� �$ 	�S�~��S�OL��
�L�"�L\ v�P5� � #�O 
L�\#. �5\"K ,X#�� ��L.$L��"�6�� �w ��#��#B 
����� �#-5\"
�#���� Q" �}w4J#�\ 
�q#w �.P=6 #. O#pF �w K�. L�"�J4�tq�� #. �&�6 �d�"P\ OK L\#. �w O�h�� P� �. �O#pFO#5qO �. �>�6 #. "O �O#pF 4E6 ���Q �X#�\���Q 3#�¼�_J ��"Q�OYO"Rz OK L\#. OK#u � L\#. �5\"K ���Q���"K 4�#�u" � O�`�F 
�5J#�\#�� se#��� OK )¼�_�J �q#[5w!" �#��#B �O#pF OK �L�w 4-: �O#pF �#y5XK�4X" �O�Pa �$ ��6#J #6 � �O#pF 3L� {�e OK �.P=6 #. U#�\���Q
�O#pF Y�O OK �O"KP.����� ��E� �K 
�P�z!����� P�" OK �$ Q" �\#� �#�6�#p6 � �O#pF �#�\�O j��6 �. �>�6 #.�L��\�� �K"K D�a�6 P�Q CP\ �. ��#z!"L> O�e �. ��"O�K � �"�.Pa

�"�.Pa �O#pF Y�O OK �O"KP.�����
KO�$4XK �. "O �L\ PpF �#���� nPÃ� +$ �v!#J ����� �"�6�� 4uK �wL�"{#�Ä" #. �"�.Pa Y�O #. �O#pF OKGP��� � ��"Q�OYO"Rz �Pq OK � KPw �P�z!�Q"L�" )t�uK "O �$ 3#�#X�� � ����QP�Q +$ �. KO�JP. DdX ���A�� �� ���K�� �#=�" "O P�Q �#��"Lu" O�h�� ��" �"P. �KPw 4-: �#B �X#�\���Q���P�z�� �Q"L�" 4uK �. "O �L��wKPJ O"R." {�e ��4X" �#B OK �L\ �L�"O |.#w �q#a" �. �L��wKPJ O"R." {�e #. P."P. 
����� �5qPz s�Ä �����w�� 4\"KP. �O#pF �}FP� P� Q" V2 ZÇ}z ��~�" �#�5�" Q" "O v!#J ����� ��L��wKP�J O"R�." #� � �5� �. �L�-WB �#������ 
L\#. �5qPz 3O�¼ ��"KR�O �#���� OK �O#pF �w �6O�¼ OK ��4X" �L\ �5qPz �#������ |�Ç��K�\�� �5qPz ZÇ}z �#�� Q" R�� +$ ����� 
L\#-� 4XK OK +$�P�z!����� ]�_I� O"R." �w �6O�¼ OK �
L\#. �L\ �5I�O �#B |J"K �. UO v!#J �Ã�_6 O�e �. �#B �O"��K YR�O Q" �P�z�}> �"P. �w �d�"P\ OK ��L\#. �#B �. �L\ �q#a" UO Q" �O#Ä ����� �#Ç�"LF#6 K�\ �ÃX � Pw!M �O#pF ��"Q�OYO"Rz OK j�a���}�Ä ���B r#p6" 3O�¼ OK � 4X" �5qPy� 3O�¼ �#B PÃu �. ���#. �#���� YR�O �w K�\ |¼#F �#���e" �

��



�K�\ �5qPz �O#pF KO�� ��� Q" �����V1X � ;O#J �#B Q" �\R�O �#������ ZÇ}z #. "L5."�L�$ |�Ä �. �P�z�}> �L�L2 ��" Q" 4u�� O"L> �~�~,_� #. ���#. �#���� OKYR�O 7�LF 3O�¼ OK �� V�> P��l6 #. ���A�� � �O#pF P5� � P� Q" �O"KP.�P�. �#��#B OK � P5� ��� P� Q" �q#[5w!" �#��#B OK ��K�\ �5qPz v!#J ����� ��� 3#�¼�_Jj�� Q" P�z!����� �#���5W�2 Q" �K#p5X" #. 
L\#. Ph�KO�� P5t�uK � �KO�I� 4XK �#������ 4q#�OK �w �6O�¼ OK �

�� 6WHP


4X" P�l5�� P5��5�#�X �» #6 �» ��. #��$ {�e � K�\�� �5W. ��L��w��y�X �}�� �#�5�" OK ���Ã� �w �L�Ç�� K�\�� ��}I6 �#B |J"K �� � |z "L5." Ph�KO�� s�Ä OK �w 4X" 3O�¼ ��" �. |�Ä ��E� �K�\�� �K#p5X"V1X �L.#��� ��"K" P�z!����� {�e �Q"L�" �. ��"O$ �. �O#pF 3#�}�Ä V1X 
K�\�� �P�z!�Q"L�" �$ s�uK s�Ä��}I�6 �L�\ �5qPz �#������ 
�L��w��y�X �}�� Q" P�z!����� �KPwQ#. #. � K�\�� ;O#J �#B Q" �L��wKPJ O"R."�K�\���O#�\ L�u #. ��Ia �Ç�5X�2 �#��W�w #� � P5��5�#X �������� K#Ã." �. �.�B �#��-Ã> OK v!#J �#������ ��#��-Ã> OK ��R~ KO�� �#�[�#�Q$ � �X#�\���Q GP��� �XO Q" V2 � K�\�� �5I�O 
����� s�Ä � �#B |E� ��O"L�y� 
L�P�z�� O"Pu P5��5�#X �»��»�� �Q"L�" �. ��#��-Ã> OK K�J �w P5��5�#X ����� K#Ã." �. ��"�t��L��\��
+$ �O"KP.����� �

�K�\ �5qPz P5� � P� Q" �O"KP.�P�. �#��#B OK � P5� � P� Q" �q#[5w!" �#��#B OK +$ ����� �O�5w!#q ��" ���Ã6 � �#zO#wOK�Ç�P5Ç~" 4�"L� 4�}.#u �P�z!�Q"L�" ��"PE¼ �#y5XK K�>��q#[5w!" �#��XOP. OK ��4X" �O�Pa |E� OK��}I6 �qPi OKZÇ}z Q" +$ � |z�O"Lt� 
�L\ �L�w K"�� ��}I6 ��a4X" P5�. +$P5t�uK �����4q#�OK �"P. �Q" �"�6��� s��uK ��#w +$ ����� 4\"KP. �"P. �K�\ 4\"KP. +$ ����� 
�$ s}Ã� K"�� +�XO Q" V2 � K�\�KPw �K#p5X" +$]�_I� �#�P�z!����������nPi �=F �K�\ �5qPz �Ç��#zO" #� � ��#���\ �zK�~$���zP� Q" �O#Ä � R��6 �#��Pd. OK +$�#������ ��L\#. Z�#�Q$ j�� #. ,X#�5� L�#. +$
b�.P� �#��#y[�#�Q$ �. �Ã>"P� #. 
L\#. Ph�KO�� �#B OK �Ç��#zO" � �.PÇ�� �zK�~$Z�#�Q$ �w �6O�¼ OK ��4qPz L�"�J 3O�¼ b�.P� U#�\O#w �}�X� �. �]�_I� n�Pi OK �P�z!�����

��



��"O�K �O#pF Y�O OK �O"KP.�����
�K�. P5�w ,6"P� �. �"�.Pa �O#pF Y�O�5XOK �4uK Q" ��"O�K�O#pF Y�OOK���Q �#���� Q" �����4\"KP.#� � ��P�\ � O�\ �#���� K�>� {#�5F" �w ��#�}E� OK �~� 
4W�� P�W� �O#pF ��F OK +$ ����� �5qPz ��Ä �OK �$3"P��l6 �XOP. � �O#pF ¿�#� �(&� �Ç�P5Ç~" 4�"L� �P�z!�Q"L�" #. 
KO"K K�>� +$4�p�w L�L\3"P��l6�#B �#���E�� P�Wp6 � P�-Ã6 OK � K�. L�"�J ��P�\ � O�\ �#���� ^�I[6 �"P. �.�J �#���"O �O#pF �#y���4qPz L�"�J O"Pu �K#p5X" KO�� ��#��2
� �O#pF �#y5XK O#5qO � |�Ä cX�6 ���Q ��� 3"P��l6 ��#X#�\ OK )¼�_J O#pF ��"KO#w � PE-6 Y�O ��" OK�#���� �XOP. � KO"K ��"RX �. Zt� �O#pF ¿�#� �p�w � ��w 3"P��l6 � �5� � �O#pF �Q�X � �#y5XK �"L¼�Aa��F � �O#p�F ¿�#�� 4[zP�. ��> OK �L\ ��[��6 3#.�XO � ����� 4\"KP. s�Pe Q" ��Ä �O#pF 4E6O#5qO #. ��#�R�� � ��"�I�� �4[zP. ��> Q" �L\ �5qPz �#������ s�Ä ���Ã6 �"P. �K�\�� �Ç�� �O"Ny.�XOQ#�� KO�� ���Q DdX �. �#B PÃu Q" �����4wPF �"P. �Q� 3L� � �#�Q n�5J" ���I6 � KO�$P. 
�O#pF �#y5XKOK #. �"�6�� �w KO"K �O#pF ¿�#� 0�2 �KQ#. �3OLu���A�� � �#B s�Ä � Pdu �. �y5W. �#�Q n�5J" ��" �4X"�KPw �"Lu" �$ �-X#E� �"P. |�"�Ä ��" �5\"K 4XK
P�Q OK �$ ��" �wY�O��" OK P:�� |�"�Ä {#�Ä" ���"O�K�O#pF Y�OOK���Q �#���� �P�z!����� OK �Q�4uK #.#������� s��Ä C��¼" � {P5�w �"P. )��a �KO�$ 4XK �. "O #���� nPÃ� v!#J �#������ �"�6�� 
K�\�� �O#\"�KPw s�-d6 )��R~ � �W�#t� ��#��2 �#B <�#5� #. "O #��$ �"�6��
�5qP�z P5�� � P� �O"KP.�P�. �#��#B �#��O#pF OK � P5� ��� P� ���Q �#���� Q" ����� �q#[5w!" �#��XOP. OKP5� ��� P� Q" V2 K�\�� ��¼�6 
KP�z�� 3O�¼ �$ OK �O#pF �w L\#. �t�Ä nPÃ� ����� �Ç�$ �"P. �K�\����" OK �w �~#F OK � K�\ �L�[w �#. �#B ow Q" P5��5�#X �» �Q"L�" �. 
KO"K O"Pu �5� �$ �#�5�" OK �w �Q�X �O#pF;�PJ #6 "O ¿�#� ZJPB |�Ä 
K�\ �5J"L�" O#w �. |�#w4�qPi #. "O �O#pF ¿�#� 0�2 
KO"K ��"K" �5� �"O�K4~#FQ" �O#pF |�Ä ��" Q" V2 �K�\ ���Q ��� 3"OM ���zP� Q" �O#Ä ¿�#� #6 �K"K ��"K" �#B PÃu Q" �L\ �L�w K"�� |�#w!�5pz Z�2 CP\ �. "O �O#pF ¿�#� � �5� ZJPB |�Ä V1X �L.#��� ��"K" Py�K P5� ��� �"P. � K�\�� �5qPzPX��" �. �K�\�� �O�$¿�> �#. �. �L\ |�F �#������ |z 4[zP. ��> OK �O�6 � {#.Pm ,_� #. � L.#��� ��"K"�Ã�u"� nPÃ�� ��w L�$ L�"�J 4XK �. ���Q �#���� Q" ��#������ 
�"�}FP� �O#pF � Y�O ��" ��"K" #. ,�6P6�K�. L�"�J �#B �X#�\���Q GP��� �XO �"P. �#���e" |.#u � 4X" �#B s�Ä � �O#pF �#����

��



�O#pF ��"Q�O YO"Rz ���6 �
�$ U#�X"P. �w 4X" �6#Ä�e" ��#F �Pq ��" "P�Q 
4X" O#�W. 4���" R�#F �O#pF ��"Q�OYO"Rz ��h�6 � ���6PW�� "O �#B �. ��#�z |�L-6 �O#.OK ���_6 M#I6" � L�w ���Ã6 "O �L\ �O#pF �#���� �p�w � ��w3#_5I� �"�6����"Q�OYO"Rz OK �KPw ��"O" O�wN��Pq OK K�>�� 3#Ä�e" �#�-� P. "O �#B �#�5J#X ��O"Nz!�~�~ CPe )5�#�� � KQ#X�K�\ ;OK L�#. )t�uK P�Q KO"�� 
4X" �L\ �KO�$� �O#�\ �Pq OK �$ ����� �w �O#pF�K�\ "P>" CPe ,~#u OK �O#pF �w �6O�¼ OK � CPe �#� ��t�tF ]#I\" #� � �WX�� �#� � #�PqO#w �#� ���� � �[ÇB 
�P�z!�Rl� 
U�ÇÃ� ��t5W� ��"O�K 
�"�.Pa � �O#pF Y�O ��L\#. �t}F Æ� Q" Z�. #��#B K"LÃ6 �w �6O�¼ OK � �#B �O#�\ ��$ ��#�q"Pl> 4�Ãu�� #. �#B PpF |E� �#� � �#B |E� ��"�L�#[� �#��#B KO�� OK �K�\�� Pw!M �$ ��uO L\#. �L\�P�z!�Q"L�" �#B ��#�K Q"P6 �w�6O�¼ OK � ���Q Q"P6 ��4X" ��"R~" �.#�Q"P6 �K"K �#=�"�K�\�� �5\�� �$ 3OLu � �#y5XK vO#� � �#y5XK {L� � j�� �O�Lt�����QP�Q +$DdX �P�z!�Q"L�" �#Ç�" �w��#��O#pF OK ��"Q�OO#w �#�#2 Q" LÃ. � |-u � ����QP�Q +$DdX ��K�\�� ;OK �L\4�"Pu �#uO" 
L\#.�K�\�� �5\�� �O#pF 4.�� P� �#�#2 OK �#B s�Ä � ��[�2 s�Ä ��K�\�� ;OK � �P�z!�Q"L�" �LÃ. �O#pF 4.�� P� �#�#2 OK �#B s�Ä � �}Ãqs�Ä �

�� 5XQ

�$4ÄPX � �#�Q 3L� �w K�\�� �L��#� ��O#pF 4ÄPX 
�Q�X {�eÆ� OK PpF |�Ä� M�p� � �O#pF 4ÄPX �� ���Q �#���� OK �Q�X M�p� 4ÄPX 4-: #. �"O#pF �KO"K �O#pF �#y5XK 3OLu � #���� �5IX �. �y5W.CP�e ��h��6 )5�#��� � |I}I5�� � O"L�.$ 3#t-�e 4J#��\ OK L��"�6�� 
3�#p5� �#�L�Q#X OK �#y5XK O#5qOOK 4Ä#X OK P5� ,WFP. �O#pF 4ÄPX �"�.Pa �O#pF Y�O OK �L�\#. �5\"K �L�p� �#���"O �O"Nz!�~�~�K�\�� ;OK ��5X ��"�"R��� � 3"OM �Q"L��" Ph�� Q" #���$ 	�2�ÇX�Pw!#�
 �P�#i CP\ 
�L\ �5qPz �#������ 4��O #. � #���� CP\ ��O#� �UO �|�-u Q" ��"KR�O 3#.�XO O"Lt� ���A�� � �K�. O"K���"Q #� �zL\KPz � #��$ �zL�-WB � �zL\KPJ�K�\�� ;OK )t�uK #��$x�O o�¼�6 ��K�\�� Pw!M o}5I� r#�Ä" OK �L\nP_� �#��5� Pdu � �L\ �5qPz O#w �. �#��5� �4XK #�� 	���"O�K � �"�.Pa �#�\�O
 �KO�J 4XK Q" �Ä" ����� j�� P� 4\"KP. 3O�¼ OK � �O"KP.����� �4�Wu OK �L\ ��"O" �#���"O Q" �K#p5X" #. ��� CP\ �s�Ä |.#t� OK+$ ����� #� � 	�P�z!�Rl� � ��"O�K
 �KO�I�4q#�Q#. L¼OK 
�Rl� 4\"KP. 3O�¼ OK �K�\�� �5\�� ����� j�� �. b�.P� 4��Ä #. �"P�� YO"Rz �Pq ���#2�K�\�� Pw!M �$

��



�O#pF ��"Q�OYO"Rz �� �Pq'DLO\ GULOLQJ UHSRQWCPe �#� #�PqO#w! �O#pF Y�O 3DJH �Ep¼3URMHFW &ODLQHW 'ULOOLQJ PHWKRG 'DWH H�O#6�#B �O#�\ �#B |E� ���Q Q"P6 �#y5XK {L� � j�� &DVLQJ �O"Nz!�~�~%RUHKROH 1R /RFDWLRQ 6XUIDFH HOHYDWLRQ 5LJ W\SH 6L]H Pdu )URP Q" 7R #6 P P5�3UHYLRXV GHSWK ��[�2 s�Ä :DWHU /HYO ����QP�Q +$DdX3UHVHQW GHSWK �}Ãq s�Ä %HIRUH VKLIW O#w j�P\ Q" |-u'DLO\ GULOOLQJ �O#pF O"Lt� $IWHU VKLIW O#w �#�#25XQ �O#pF 4ÄPX #���� CP\ Pdu �O"KP.����� 4q#�Q#. %LWV �L\ �5qPz O#w!�. �#��5�7LPH �#�Q 'HSWK s�Ä 'HVFULSWLRQ 6L]H 6DPSOLQJ 5HFRYHU\ 6L]H �Q"L�" 7\SH j�� )URP Q" 7R #6Q" 4�#l~ Q" #6 �O#�\ ����� j�� P5� L¼OK)URP 7R )URP 7R 1R OQV P �
7HVWLQJ 3#[�#�Q$

5RWDWLQJ YHORFLW\ 4ÄPX'ULOOLQJ SUHVVXUH �O#pF O#[q3UHVVXUH RI IOXVK �O#pF ¿�#� O#[q7\SH�FRORU�ORVVHV RI IOXVK�O#pF |z3#p}6 �x�O 
 j��5HPDUNV 3#hF��
,QVWUXFWLRQ #���"O )RUHPDQ �������������������O#pF �#`�"'LVWXUEHG 6DPSOH �KO�J4XK �����8QGLVWXUEHG 6DPSOH �KO�I�4XK ����� (QJLQHHU ����������������Pi#� UL��� �#`�":DWHU 6DPSOH +$�����

��



��#�z �O#pF �#�#2 ���
s�Ä #6 � �w Pdu #. �#B � KP�z�� 3O�¼�}-u 3#Ã~#d� ��L. � �5J#�\#� �td�� Æ� OK�O#pF �w��#�Q �}wO�e �.

�� 3LORW KROH

�L��#��� ���#�z "O �#B ���z��" 
K�\�� �O#pF Q#�� KO��
P��Q CP\ �. �O#pF Y�O � Q#�� KO�� 3#Ä�e" ,WFP. ��#�z �O#pF 3#�}�Ä �. �K"K �#�#2 �"P. �P�z���_6�K�\�� �#=�"

�"�.PaY�O �. �O#pF �
Y�O��" OK �4X" "P>" |.#u @��" �» |u"LF Pdu #. 
O#w ��q ]#J c�"P\ 4}Ä �. �"�.Pa Y�OOK ��#�z�O#pF|¼#F P�Q 3#Ä�e" �L\ PpF ��#�z Q" 
4X" P�N2�#Ç�" �\R�O � �6��\P�m � �5qP.$ �#�L�Q#X OK �w �O#pF� K�\���O#pF �e OK �$ 3"P��l6 {P5�w � +$ �. KO�JP. DdX s�Ä �L\^I[� �Æ�P� s�Ä �4�#Ia � #��"�I.$ K"LÃ6 
3#t-e �L�.��"K 
#���� V�> 4J#�\ ��"�I.$ owx�X s�Ä ���Ã6 �V�> 4J#�\ �Q" �P�z!�=�5� � +$ �#������ �p�w �XOP. � Q#��KO�� 3#Ä�e" P�#X �O�$¿�> � v!#J � +$ Q" �O"KP.����� �3#�}�Ä �. �K"K ��6#J � ��#�z ��#�� s�Ä ���Ã6 �"P. 3#�}�Ä ��"

��"O�KY�O �. �O#pF �
4}Ä �. �#B v!#J �x�X Q" �L\4\"KP. �#������ 
KP�z�� 3O�¼|z Q" �K#p5X" #. �w��"O�KY�O�. �O#pF OK�W�#t� � �}¼#F <�#5� P�Wp6 � P�-Ã6 ���#��2 �#B Z�#�Q$ Q"V2 "N~ 
4W�� K#�5Ä" |.#u s�uK O�e �. |z�P�zO#w!�.s�Ä 
#��"�I.$ #� �"�I.$ K"LÃ6 � s�Ä 
4�#Ia 4J#�\ KO�� OK �P5t�uK 3#Ä�e" �L\4\"KP. �#������ #. #��$�L�$��4XK �. �L\ �O#pF 3#t-e 4�Ãa� �}w O�e �. �owx�X
�. � �#y5XK 3OLu #. ,X#�5� �u#�Ä" #6 � @��" ��� �� Pdu �"O"K |u"LF 
L��\��PpF ��"O�KY�O#. �w��#���#�z!���L��\�� PpF �"�.Pa Y�O OK �O#pF KO�� s�Ä Q" P5[�. ,6"P�

��



�#������ {P5�w Q" �}¼#F <�#5� �XOP. Q" V2 L�"�6��Y�O��"OK ��#�z �O#pF �. �K"K �#�#2 �"P. ���_6 M#I6"�KP�z 3O�¼owx�X 4J#�\ � #��$ �W�#t� � ��#��2�#B Z�#�Q$ P�Wp6 � P�-Ã6 � v!#J �x�X
'�7�+ �[ÇB �5� � ��"O�KY�O #. �O#pF �

��#��2�#B �K"K �#=�" "P�Q �KP�z 3O�¼@��" ��� �~" � Pdu #. �#Ç�"LF#6 4X" �O�PaY�O��" OK ��#�z�O#pF���"R�� Ph� Q" ��#�z �w �6O�¼ OK ���Ä �. �L�K��� 4XK �. "O +�}d� �=�5� �L\ ��Ä" Pdu Q" P5[�. �#�Pdu OK#. ��#�z �O#pF 
K�\�� Ph�qP¼ �$ Q" (O#->" �w L\#-� �K#p5X" |.#u +$ 4�p�w �K�. ,X#��#� ���A�� � ��L.$DdX s�Ä �O#pF Y�O ��" OK �4W�� L��'6 KO�� � �qP¼ �. ��Pt� R�� �K#_5u" Ph� Q" @��" ��� Q" P5[�. �Pdu��|.#�u R�� ��#�z +$ 4�p�w ���Ã6 ���A�� �K�\�� ^I[� �K�LF #6 �#B ��L.$ �-�Pt6 �"R�� � +$ �. KO�JP.
Py�L�Ç� #. ��#��2�#B Z�#�Q$ <�#5� �W�#t� � �XOP. � v!#J � x�X �#������ �O�$¿�> ��a �4X" �XOP.�L\ �5XO#w �"R�� � �y5WÇ\ �n#Ç\ � QOK K�>� 
#��$4�#Ia � s�Ä 
#���� �X �V�> �|�-u Q" �6#Ä�e"�P�z���_�6 ��#��z �O#p�F �. �K"K �#�#2 )5�#�� � ��#�z �O#pF ��"K" #� ou�6 KO�� OK V1X �^I[� #�����K�\���L\���.Z�2 s�Ä � Pdu Ph� Q" O#w ��q 3#_I[� U#X"P. �K#p5X" KO�� �#y5XK ��q 3#_I[� 4X" �Q� � PwN6��Q�uP. �K"K �#=�" � ��#�z ��"K" )��#: � L\#. P�N2�#Ç�" �L\��Ã� Pdu |u"LF #. ��#�z�O#pF ��" #6 
K�\ +#I5�"�L��#� �-�> 3"R��=6 �P�zO#w �. #. 4X" �O�Pa 3O�¼ ��" P�m OK �L\#. "P>" |.#u Ph�KO�� Pdu #. � s�Ä #6 �$�KP�z �#=�" Q#�� KO�� Pdu #. � s�Ä #6 ��#�z �O#pF 
"�� O#[q � �=F K#�KQ" �"P. P5X�. � |.#6P2 O�XP1�w!
��#�z �X#�\���Q GP��� ���6 �

� �O�$¿��> ��a � K�\�� 4\"KP. v!#J � x�X �#������ 
�O#pF Y�O �X P� OK ��#�z �O#pF 3"Q"�� �.

�� 0DFURVFRS\

�-�Pt6 �X �V�> 
3"OM �y5WÇ\ ¿a� � �Pq 
�L�.��"K �Ph� Q" #��$ ��P�#i �XOP. �"P. #������ ��" �O"L�y��K�\�� �"Lu" 
4X" �L\4\"KP. �$ Q" ����� �w �u#�Ä" �. �>�6 #. #������
KO�� �#���� 4�#Ia ���Ã6 � #��$ ��[B ^�I[6 � �XOP. Q" V2 o}5I� r#�Ä" Q" �L\ 4\"KP. �#������#��$ s�Ä Pw!M � ,X#�� U#�t� #. �X#�\���Q GP��� 3O�¼ �. �#B �X#�\���Q ¿dt� �Pq OK ���5X OK �O#pF	� �O#�\ �Pq � �>K�. � ��#�P. �#�Q#X �#�O#�Ã� ���L6 � ��q O��" P5qK ��� �O#�\ ��P[� s.#d�
 L��\��P��_6�L��\�� �5\�� O�#=� ��5X OK #������ �X#�\���Q 3#_I[� �

��



��#�z �}FP� OK �X#�\���Q GP��� �� �Pq3UHOLPLQDU\ ERUHKROH ORJ
s�Ä �S�~�5�~ +$DdX +$�Ç�P5Ç~" 4�"L� 'HWDLO 'HVFULSWLRQ L�Q#X �}�_p6 CP\'HSWK �P� /LWKRORJ\ :�/� �P� (&��» ��

��



�#�BPX OK +$ �P�z!����� �w �d�"P\ OK 	P}w � �Ç�P5Ç~" 4�"L�
 �$ �p�w �XOP. <�#5� � +$ �. KO�JP. DdX�K�\�� Pw!M �X#�\���Q GP��� O�#=� ��5X OK �$ �~#�5F" 3"P��l6 � L\#. P�N2�#Ç�"���"Q�O 3#�#X��� ���" 
L\#�. PW��� �$ 3"P��l6 � ����QP�Q +$ DdX �P�z!�Q"L�" �#Ç�" �w �O#pF �#�\�O OK�L��\�� ;OK�X#�\���Q GP��� O�#=� OK b�.P� ��5X OK � �P�z!�Q"L�")��t5W� +$ �p�w 3"P��l6 � ����QP�Q +$ DdX �P�z!�Q"L�" 
|z YKPz #. ��"O�K Y�O �. �O#pF OK �w #=�$ Q"�K�\�� �K"K O"Pu ��#��2�#B �#���E�� �X#�\���Q ��5X O�#=� OK "N~ 
4W�� O�Lt�
��#��2�#B 3#�}�Ä ���

�#�KO"L�#5X" ���6 CPe � ���� �O#�\ ��P[� �. �}¼#F <�#5� P�Wp6 � P�-Ã6 � ��#��2�#B 3#�}�Ä P. 3O#h� �"P.�K�\ �Ã>"P� ��O#y��#B �#�\�O 4J#�\� �"��Ä 4E6 O�[w+$�XL���
�#B �. ��#�z |�L-6 �#�[�#�Q$ �

)5�#��� � �$ �p��w c��"P�\ ���Ã�6 � �#�B ��L�.$ 3OL�u 4J#��\ O�h�� �. 
��Q��#�z �O#pF 3#�}�Ä �#�#2 OK�6#�Lt�� �#��XOP�. � ��[Ç.$ Z�#�Q$ �K"K �#=�" �. 3OK#-� 
�#B �. ��#X#�\ ��#�z |�L-6 �O#.OK �P�z���_6�L�5W� P�Q CP\ �. #�[�#�Q$ ��" 
�#B PpF Y�O �. �>�6 #. �w K�\��
�"�.Pa �O#pF Y�O �

�#�B �. �$ |�L-6 
L�Ç� KO�JP. ����QP�Q +$ �. ��#�� s�Ä #6 ��#�z �w �6O�¼ OK �"�.Pa �O#pF Y�O OK ��K�\�� �O�$¿�> �O#pF �#y5XK �ou�5� ��Q��#�z3O�¼ ��" OK � KO"L� 3O�Pa�#B �L. �-�Pt6 KO�$P. � �"�I.$ ��L.$3OLu���Ã6 �"P. 
��#X#�\ ��#�z OK ����QP�Q +$�. KO�JP. 3O�¼ OK �

�� %DLOLQJ WHVW

�K�\�� P�Q CP\ �. �ZÇ}z cX�6 �[Ç.$Z�#�Q$ �. 3OK#-�
ZÇ}z #. ��L.$ Z�#�Q$ �

�#B OK+$DdX #6 L\#. �L\ �P1X �O#pF ou�6 Q" 4Ä#X �� |u"LF 4X" �Q�Z�#�Q$ j�P\ Q" |-u � "L5." ��	K�\ �#=�" Z�#�Q$ ��#�z �O#pF �#�#2 Q" LÃ. Q�OD-¼ )E�> P6
 K�\ 4.#:

��



�K�\ �-X#E� )t�uK �$ �=F � �L\ �P�z!�Q"L�" s�uK O�e �. ZÇ}z K#Ã." ��K�\ 4-: Z�#�Q$ ÈP. OK � �P�z!�Q"L�" 4uK #. �Ç�P5Ç~" +#�s�Ä �}�X� �. ��#�z OK +$DdX �#� � P5����Pw #. s�uK O�e �. �$ �K"K �#=�" �#�Q � L�$ |�Ä �. ZÇ}z #. ¿�PX � ,6P� O�e �. �#B Q" �[Ç.$ �s�Ä �. �#Ç�" LF #6 ZÇ}z �	L�$ |�Ä �. �[Ç.$ 4.�� �» #6 �» +$DdX s�Ä �. �>�6 #.
 K�\ 4-: 4Ä#XQ" ��#w �[Ç.$4.�� P� OK K�\4-u"P� � K�[� �L�"O P5[�. +$DdX P�Q #6 K�\ �ÃX � K�[� �K#5XPq +$ K#�Q�L\#. P2 +$DdX 4[zP. �$ Q"V2 � K�\ �P�z!�Q"L�" s�uK � ¿�PX O�e�. �#B OK+$DdX 
�[Ç.$ ��6#J Q"V2 �}¼#q�. ��K�\4-: � �P�z!�Q"L�" S#1�2 �#�[�#�Q$ OK 
4[zP. Z�#�Q$ |�Ä ��E� � c�"P\ s-e �$ �"P-> 4ÄPX �+$�L.#��� ��"K" ��~�" Q"P6 K�LF �. +$DdX �L�XO #6 
�P�z!�Q"L�" ��"�#�Q OK �=F {�"L5� �#�O#�Ã� ,WF P. ��#�z�"�hE~ ��L.$
ZÇ}z �=F ��[Ç.$3#ÃqK K"LÃ6 �. �>�6 #. �� K�\�� �-X#E� P�Q �d."O Q" �K#p5X" #. � ��Ã�������������������������������������������[Ç.$ 3#ÃqK K"LÃ6 � ZÇ}z �=F��}I6 �#�Q�K�\�� �-X#E� ���#: P. P5�~ ,WFP. ��#�z ��L.$���Ã� �K�\��^I[� ��#�z �"�hE~ ��L.$,�6P6 ��" �.�}��X� ��. �#B +$ ��}I6 Q" �\#� ����QP�Q +$ DdX 4q" �w �6O�¼ OK 
Z�#�Q$ Q" |¼#F <�#5� �XOP. #. �4�}.#u ��L.$Ph� Q" ��#�z 
KP�z �#=�" ¿�PX ��~�" DdX �. +$4[zP. � L\#. �w #� � L\#-� K#�Q �"L�B ZÇ}z!�4X" ¿�#��. �#B |��Ç6 3#�}�Ä ��"K" 3O�¼ ��" OK �w KO"K "O �#B �. |�L-6,WFP. 
KP�N1� 3O�¼4ÄPX #. �$ �"P-> #� � L\#. �>�6 |.#u � K#�Q ��#�z OK +$DdX 4q" �w �KO"�� OK �4uK �KPw �P�z���_6 �#B �. ��#�z |�L-6 �. 4-W� �"�6�� +$nP_� |E� � �td�� c�"P\ � Q#��KO�� +$�KO"K ZÇ}z �L�-.$ � ����QP�Q +$DdX �#qOS �. �y5W. ZÇ}z #. �[Ç.$Z�#�Q$
�"�.Pa �O#pF Y�O OK +$ �p�w �XOP. �

�. �4X" �#B �. ��#�z |�L-6 �"P. �P�z���_6 OK P:�� |�"�Ä Q" �#B +$�p�w c�"P\ �"�.Pa Y�O �. �O#pF OK�4\"KP. �O#pF {�e OK �w �.$�#������ P. ���Ä
��#X#�\ ��#�z4~#F OK �#B +$4�p�w ���Ã6 ��XOP. O�h��4\"KP. ��#���\ |�#w Z�#�Q$ �"P. +$ �����Æ� R�� �#B �. �L\ �L�"OZÇ}z ��PJ$ +$ Q" 
4X" �L\Z�#�Q$�"P. ZÇ}z #. ��L.$Z�#�Q$ Q" |¼#F <�#5� �5qPz Ph�OK #. 
+$ ��#���\ ��R=6 <�#5� 4q#�OK Q" V2 �K�\���K�\�� �P�z���_6 �#B �. ��#�z |�L-6
#. �"�6�� 
+$��#���\ |�#w ��R=6 <�#5� 4q#�OK #6 O#wou�6 Q" �P�z�}> � �O#pF 3#�}�Ä ��"K" OK ¿�PW6 �"P.�4qPz �Q� ���_6 
�$ P}w ��� � �Ç�P5Ç~" 4�"L� ���Ã6

��



��» �O#�\ KO"L�#5X" �. 
�#B �. ��#�z|�L-6 �"P. �P�z���_6 �o}5I� nO#_� OK,X#�� +$4�p�w ���Ã6 �"P.�K�\ �Ã>"P� O�[w+$�XL��� �#�KO"L�#5X" ���6 CPeo~"
|zYKPz #. ��"O�K �O#pF Y�O �

�O#pF ��F OK �#B +$�p�w � ��w�#�[�#�Q$ �K"K �#=�" �#Ç�" 
|z�P�zO#w �. ,-X �. ��"O�K�O#pF Y�OOK�K"K �#=�" #. ��#�z �O#pF �#�#2 Q" V2 4X" �Q� �#B �. ��#�z |�L-6 �"P. �O ��" Q" �4W�� O�Lt� ��t5W� O�e�.�. �#���E�� P�Wp6 � P�-Ã6 #. 
	O�[w+$�XL��� �#�KO"L�#5X" ���6 CPe � ���� �O#�\ ��P[� s-e
 ��#��2�#B�-W� O�e�. �p�w � ��w Ph� Q" #��"�I.$ � #���� 4�Ãa� 
�#B �X#�\���Q È�~ #. #��$ �W�#t� ��a 
�L�$4XK��#�z �}FP� OK3#�}�Ä ou�6 #� � ��Q�uP. Pdu � s�Ä � �#B �. ��#�z |�L-6 �"P. �$U#X"P. V1X � K�\^I[��4qPz ���_6
�'�7�+� ��qYKPz � �[ÇB �5� #. ��"O�K �O#pF Y�O �

� KO"L�� 3O�P�a ��#�z �KQ�uP. 
L�Ç� KO�JP. +$ �. ��#�� s�Ä #6 ��#�z �w �KO"�� 
�#B PpF Y�O ��" OK ��K�\��ou�5� �}FP� ��" OK �O#pF�hF�� |.#u � vL�" �O#pF ��FOK �$ Q" �L\ ;O#J +$ �"R�� �Ç�~� 
L�w KO�JP. +$ �. ��#�z �w �6O�¼ OK �

�� $LU OLIW

�K�\�� 3OK#-� ��KP[q �"�� #. ��L.$Z�#�Q$ �K"K �#=�" �. �#B �. ��#�z |�L-6 �"P. 4~#F ��" OK 
L\#-�OK Z�#�Q$ Q" |¼#F <�#5� �w �6O�¼ OK � K�\�� ���Ã6 +$ DdX �-�Pt6 4q" � ��L.$ �"R�� Z�#�Q$ ��"OK�K�\�� �5qPz ���_6 ��Q�uP. s�Ä � Pdu � �#B �. ��#�z |�L-6 �O#.OK 
L\#. {�-u |.#u LF�KP�z�� �#=�" P�Q 3O�¼ �K �. �KP[q �"�� �}�X� �. ��L.$Z�#�Q$
��t5W� Y�O �

� K�\�� �L��K 4X" �L\,_� Ph�KO�� s�Ä #6 �w �O#pF �#��Q�X |J"K �. )��t5W� �KP[q �"�� Y�O��" OK
��#�z OK +$ DdX ��. �y5W. �>�PJ +$ �"R�� �K�\�� ��#�z OK �Q�X n"Pe" Q" +$ ;�PJ ,>�� "�� O#[q�#B ��L.$�-X#E� OK |�"�Ä ��" L�#. �w KO"K 	O�XP1�w3OLu
 O�XP1�w �"�� �=F � O#[q 
�"�I.$ ��L.$3OLu�L�P�z O"Pu Ph�L�

��



�"�� �=F � O#[q #� 
L�\#. �"�"Pq n#Ç\ � QOK ��#F +$ DdX ��#. OK �L\ �O#pF �#���� �w �KO"�� OKY�O4X" �Ç�� 3O�¼ ��" OK 
L\#. s��Ä �}�J ��#�z OK +$ DdX #� � L\#-� �q#w +$ ;�PJ �"P. O�XP1�w!�K�\�� �K#p5X" ��t5W�P�m Y�O Q" �w L\#. �5\"L� ��"O#w ��t5W� O�e�. �KP[q �"�� #. �[Ç.$
��t5W�P�m Y�O �

�#��~�~ #� � �O#pF �#��Q�X |J"K OK "�� �#��~�~ �#� �. @��" � #6 �� Pdu �. �K��q �#��~�~ ,_� #. Y�O��" OK���K�\�� �[Ç.$ �. 3OK#-� P�Q CP\ �. �L.$�#��~�~ �#� �. @��" � #6 � Pdu �. �R}q�L.$ �#��~�~ |J"K OK "O "�� �#��~�~ V1X �K�\�� ,_� Ph�KO�� s�Ä #6 � +$DdX P�Q OK �L.$ �#��~�~ "L5."��. �}¼#q Q" +$ #6 K�\�� �L��K "�� �~�~ |J"K �. O�XP1�w �"�� �L��K�� O"Pu #��~�~ �$,_� s�Ä Q" P6�#. ��w!O"L.$�#���� �-W� 3OLu Q" �"�6�� �#B ��L.$�P�z!�Q"L�" #. s�Pe ��" �. �L.#� �#�P> ;O#J �. �L.$�~�~ � "�� �~�~�4qPz ���_6 ��Q�uP. Pdu � s�Ä�"P. � KPw |¼#F j�e" �"�I.$ �
Y�OOK �A�$ P�h� |�#Ä ��" �XOP. �"P. �w4X" �#B �. ��#�z |�L-6 OK P:�� |�"�Ä Q" R�� +$4�p�w Y�O��" OK�K�\�� |�Ä 
L\ �#�. �"�.Pa �O#pF
�#�KO"L�#5X" #. �#B +$��#���\ ��R=6 <�#5� �w �6O�¼ OK 
��q YKPz #. ��"O�K � �"�.Pa �O#pF �#�\�O OKZ�#��Q$ #�. +�}d�#�� +$ ��#�F ��� 4�#Ia � |E� ���Ã6 �"P. 
L\#. +�}d�#� 4�p�w #. +$nPÃ� 
K�>����#��2�#�B Q" �K#p5�X" �#Ç�" �LÄ 3O�¼ OK �K�\�� �"Lu" �$ K"LW�" KO�� OK �^I[� O�wN� ��� ��#��2�#B

�� :DWHU VDPSOHU �� 5HDPLQJ RI SLORW KROH

OK �+$ P��z!������ ��"�5X" Q" �K#p5X" #. � 4Ä#X �� |u"LF 3L� �. �[Ç.$ � �O#pF 3#�}�Ä ou�6 #. �"�6���KO�$|�Ä �. �O"KP.����� 
��#�zo}5I� r#�Ä" Q" �P5� � #6 � |¼"�q
;OK�#B ��[5W\ � �ÃX�6 �. b�.P�8E-� OK �L.$�~�~ Pdu �. "�� �~�~ Pdu 4-W� {�L> �Z�#�Q$ ��" |�#w CP\�4X" �L\

���#�z Y"P6 � ��Q�uP. ���
Z�#�Q$ Q"V2 � K�\�O#pF 
Ph�KO�� s�Ä #6 �w Pdu #. "L5." 4X" P5�. L\#. �w O�h�� P� �. � L�Q#X j�� P� OK �#B�KPw �"Lu" �$Y"P6 #� ��Q�uP. �O#.OK 
�$ Q" �O"KP.�P�. 4�}.#u L��'6 3O�¼ OK � �Q�

��



� 4X" 4���" L>"� Ph� �K Q" ��#�z3O�¼ �. � �w Pdu #. �O#pF��#�z �#�#2 � �O#pF �#�P> OK �Q�3#[�#�Q$ �#Ç�" � O#w 4qP[�2 4ÄPX �4u� � ���R� OK ���>�qP¼ �� K�\�� ��Wt6 ZI. �K �. �O#pF Y�O � �O#pF KO�� L�Q#X j��,WFP. ��#�z �KPwK#[z � ��Q�uP.
�"�.Pa �O#pF Y�O OK ��#�zY"P6 �

�w �6O�¼ OK �KP�z�� 3O�¼ Ph�KO�� s�Ä #6 @��" �»��� Pdu #. �O#pF ���Ã� �"�.Pa Y�O �. �O#pF OK�O#.OK 
L�w L��'6 Ph�KO�� �O"KP.�P�. �"P. "O ��#�z 4�}.#u ����� L�. |�Ã~"O�5XK U#X"P. ��~�" #�[�#�Q$ <�#5��K�\�� �"Lu" Ph�KO�� Pdu � s�Ä #. �#B �. �$ |�L-6 � ��#�zY"P6�K�. L�"�J O"L> �~�~ Pdu Q" Z�. @��" ��� �R�O�\ �. Q#�� �LÄ 3O�¼ OKY"P6 {�"L5� Pdu Y�O��" OK
4qP.$ OK ��"O�K �O#pF Y�O OK ��#�z ��Q�uP. �

�� 5HDPLQJ �� :HOO ORJLQJ

OK ��"O�KY�O �. �O#pF �L��#��� ���Q�uP. ��"O�K �O#pF Y�OOK "O K#�Q Pdu #. ��#�z |�L-6 #� �KPwK#[z |�Ä��#X#�\ �O#pF ��6#J Q" LÃ. �KP�z�� 3O�¼Ph�KO�� s�Ä #6 @��" ��� �~" ��� KO"L�#5X" �#�Pdu #. ���Ã�4qP.$�� ��s�Ä � Pdu #. ��#�z �KPwK#[z �. 3OK#-� 
�#B s�Ä � Pdu KO�� OK ���_6 M#I6" Q" V2 � ���#��2�#B Z�#�Q$ ��K #� Æ� OK ��Q�uP. s�Ä �O#pF �#y5XK 3OLu � �$ Pdu �. �>�6 #. �#B Æ� OK 4X" �Ç�� �K�\�� Ph�KO���KP�z �#=�" �~"�5� �}FP�
�~�~ Pdu Q" Z�. @��" � |u"LF L�#. �#B �. �$ |�L-6 � ��#�z��Q�uP. Pdu 
O"L> �~�~ O�K �R�O�\ �. Q#�� 3O�¼ OK�K�\ �5qPz Ph� OK O"L>

4IXL�Q#X OK �'�7�+� �[ÇB �O#pF Y�O OK ��#�z ��Q�uP. �
Q"V2 �K�\�� �#=�" @��" � |u"LF Pdu #. "L5." KP�z�� 3O�¼ �[ÇB Y�O #. �w 4IX L�Q#X OK ��#�z �O#pFs-�e 	0��2 #�. Z�#��Q$ #�� �KP�[q �"��� #. �[Ç.$ Q" �Ä"
 �#B ��L.$ ���Ã6 Z�#�Q$ � ��#��2�#B �#�[�#�Q$|�Ä �. �#B �. �$ |�L-6 � ��#�z ��Q�uP. s�Ä � Pdu KO�� OK ���_6 M#I6" 
r�q OK O�wN� ����� L�. |�Ã~"O�5XK�L�$��

��



�Pdu #. ��Q�uP. "N~ 
4W�� O"L> �~�~ O�K�R�O�\ �. �Q#�� 4IX L�Q#X OK �L\ PpF ��#�z��Q�uP. OK �w #=�$ Q"�. 4IX �#�L�Q#X OK O"L> �~�~ ,_� �L\#. O�Lt� ��#X$ �. �#B OK O"L> �~�~ ,_� �#Ç�" �w KP�z�� 3O�¼�KP�z�� 3O�¼0�2 ,_� |E� #6 ��Q�uP. ���Ã� Ph� ��" Q" �4X" 0�2 4i#pF O�h��

�� 6HSDUDWLQJ DQG VHDOLQJ RI DTXLIHUV

�#��"�I.$ �5W. � �Q#X"L> ���
+�}d�#� 4�p�w #. +$ ��#F ��#���� #� � ��� �. 4X" �Ç�� ��Q��#�z �}FP� OK +$ �#��#B �O#pF ��F OKr#��Ä" OK "O ,X#��#�� +$4�p��w #�. ��#��"�I.$ K�>� �}-u 3#Ã~#d� #� � K�\ KO�JP. 	nP_� j�� ,WFP.
4�p�w #. +$ M�p� Q" �P�z�}> �"P. 
L�w��+#=�" 3O�Pa3O�¼��" OK �w L\#. �KPw ���Ã6 � ���.Z�2 o}5I�+�}d�#�� +$ �#����� K"L�W�" � �Q#X"L> 
,X#�� +$ ��#F �#���� +$ �p�w ,�PI6 #� � �#B �. +�}d�#�s�Ä �4�#Ia 
��� �O#�\ZI. OK �L\ ��"O" |�Ã~"O�5XK �. �>�6 #. "L5." K�_t� ��" �. |�� �"P. �KP�z 3O�¼��w ��#���� �P�zO"Pu 4�Ãa� �KP�N2�� 3O�¼ #��"�I.$ �Q#X"L> 3#�}�Ä V1X � L��w�� ^I[� "O #����� L\#. P�Q C�P[� 4~#F �X �. 4X" �Ç�� 
4X" Ph�L� #��$ �Q#X"L>

	{�" ���
 L\#. �EdX+�}d�#� ��� � {�" 4~#F �
� K#�Q �$ 4�#Ia �Ç�$ #� � L\#. P5� L�B K�LF OK �4�#Ia �w,X#��#� +$ #. ��� KO"K {#�5F" 4~#F ��" OK����� ZI. OK ;OL�� CP\ �. �#��X s�OR6 � �K#� �~�~ ,_� #. 3O�¼ P� OK �w L\#. P5� �K L�B Q" Q�#=5��K�\�� K�LW� +�}d�#� +$��#F ���

	��#�� �#���� #� � ���
 L\#. �"��� ��. +�}d�#� ��� � ��K 4~#F �
��. 4-�W� �.�#�6 #. �Ç�$ #� � 4X" �L\ ¿u"� ,X#�� +$ ��� �K ��. OK 
,X#��#� +$ �"O"K ��� 
4~#F ��" OK+�}d�#� ��� ��P5t��Ä Q" �Q#X"L> � K"LW�" 3#�}�Ä 4~#F ��" OK �L\#. �5qPz O"Pu o}5I� r#�Ä" OK � Py�LÇ��K�\�� �5J ��� ��P6�#. �. � Q#m$
��#F ��� ow s�Ä #6 ��� �O#�\ 8E-� |�Ã~"O�5XK s.#d� ��#�z ��Q�uP. Q" V2 �w 4X" O"Pu ��" �. O#w Y�O���� |.#t� OK "L5." �L�$ L�"�J ���� �O#�\ ZI. OK �w �FP\ �. 
K�\�� �O"Nz!�~�~ �. 3OK#-� 
,X#�� +$

��



O"L�> �~�~ 
,X#��#�� +$ ��#�F �#����� |.#t� OK � K�\�� ,_� ��PÇX" #� Æ-[� �~�~ 
,X#�� +$ ��#F�~�~ O�K �R�O�\ �. 3OK#-� ���� �O#�\ ZI. K#p� 4�#ÄO #. �$ Q" V2 �KP�z�� O"Pu �q#w 4uK #. Æ-[�P�m�#���� |¼#q LF OK �K�\�� �$ otX #6 � ,X#�� +$ �"O"K ��� {�e � 4�#Ia �. ��PÇX" #� Æ-[� O"L>#. ���otX #6 �$ �L�"O � �~�~4[2 OK]�_I� � ��#t� �Ç�5X� �t}F Æ� ,_� #. ,X#��#� �,X#�� +$�"O"K�KP2 
^~#J UO�O"Lt� �5I�O #. 
L��\�� "R=� �Æ�Çp6 �� Q" ��� �K ��" 
�L\ �5I�O �\ ��#. � ,X#�� +$�,X#��#� +$��#F ���4�#Ia �{�e OK � K�\�� K#=�" ,X#��#� �,X#�� ��� �K|¼#q LF OK M�p� |.#uP�mK�\�� �5I�O ��#u�q,X#�� ���ow#6 � �O#Ç�#��X ZI. |�Ã~"O�5XK s-e �#��X +#m�K 
Æ-[�P�m O"L> �~�~�K�\�� |�Ä �#B ��#�K � ���Q DdX #6 ,X#��P�m �,X#�� �#���� P�#X KO�� OK ,�6P6 ��" �. �
	s��Ä ���
 L\#. #�5�" OK +�}d�#� ��� � ��X4~#F �

���z��" OK �KO"K O"Pu ,X#�� +$�"O"K �#���� P�Q � �#B ��#�5�" 4�Wu OK+�}d�#� +$��#F ���4~#F ��" OK,X#�� +$���ow #6 +�}d� +$Lu#q ��#�5�" 4�Wu 
�#B �KPwK#[z #� �KQ�uP. Q" |-u ��#�z �O#pF Q"V2 KO"���K�\�� �"Lu" �#B �. ��#�z |�L-6 �O#.OK V1X � �O#Ç�#��X 4uK �.

�� *URXWLQJ �� *URXW

��O#Ç�#��X
��#�z �#`q ��#�6 #� � �~�~ �>O#J DdX � �#B �O"��K ��. ��t}F �#`q �$ s-e �w 4X" �}�Ä �#B �O#Ç�#��X� �#��X +#m�K �}�X� �. ,X#��#� +$��#F �#���� K"LW�" #� � �zK�~$Q" ���#. �#���� 4i#pF �"P. �L\ PpF|J"K Q" #� � K"Q$ O�e �. "O �$ �"�6�� �w+$� �#��X Q"4X" �e�}I� ��#��X +#m�K �K�\�� K�LW� � P2 UO #��K"K {#t5�" Ph�KO�� ��� �. 0�2 cX�6 #� � |t: ��P�� #. �~�~

�#B �O#Ç�#��X �#�qL� �
� 4X" P�Q O"Pu �. �#B �O#Ç�#��X �L�Ä�#�qL��EdX �K�~$�#�.$ M�p� Q" ,X#�� +$��#F �#��"�I.$ � �EdX �#���� 4hq#E� ��#B +$�p�w ,�PI6 Q" �P�z�}> �,X#��#� ��#���\ ,�wP6 #. +$��#F �#���� K"LW�" ��K#� �~�~ �T�� �. 
O"L> �#��~�~ �KPw �ÇE� � �O"L�y� �

��



+#m�K 4J#X�y��yB � ,�wP6 �
Q" 4~��X �. �w L��w�� ��h�6 ��E� �. "O �$ 4h}m 
�#��X �}�w �» #6 �» Q" �K#p5X" #. �#��X +#m�K ���6 �"P.#��$ K"LW�" L_u �w��#���� #� � L\#-� UP5XK OK��P�\ +$�w�KO"�� OK �L\#. O�-Ä |.#u +#m�K s�OR6 �#��~�~�Pz�}�w � #6 � �KPw �q#a" �K�\�� ��¼�6 	3#p~�X La �#��X
 � j�� �#��X Q" �K#p5X" 
L�\#. O�\ O#�W. 4X"�L\ L�"�J +#m�K �p�w K�-�. ,>�� �#��X �W�w Æ� �. 4���5�.

�� 2UJDQLF �� &RQFUHWH PL[HU

�#w 
+�B �KPJ 
v!#\#J �ÈP. �L��#� ��~$K"�� ���zP� ��m�O Q" �O#Ä L�#. +#m�K ���6 �"P. �L\ �5qPz O#w �. +$�L\#. ��� �P�m �
��¼�6 �#��X +#m�K ���6 �#y�� 
+�P[� +$ ���'6 �#��#B )¼�_J 
K#�Q �=F OK �O#Ç�#��X 3#�}�Ä �"P.L_u #� � L�O"L� ��"L�B �O#Ç�#��X 3#�}�Ä �w ��#��#B OK �K�\ �K#p5X" ��5. �w!b�}I� �#���\#� Q" K�\���#���X +#�m�K ���6 �"P. �Ç�5X�2 #� � �R}q �P5�~ ��» R��6 �#��Ç[. Q" 4X" 4�#Ia �w �#���� K"LW�"

�� +\GUDWHG OLPH

�p�w K�-�. ���A�� � �$ 4wPF 4~��X ,>�� +#m�K �. �Æ�$ �wL�" L¼OK �KPw �q#a" �KPw �K#p5X" �"�6���K�\�� +#m�K
�#��W��w Q" �#�B ��#�5��" �#����� �5W. �"P. �"�6�� 
K�\ �K#p5X" �"�.Pa Y�O #. �O#pF Q" �w �KO"�� OK�5pz Z�2 K"�� Q" �L\P2 �#��W�w �w ,�6P6 ��" �. �KPw �K#p5X" 4���5�. � �X#� 
�#��X 
UO |z��5E� �"�BO#2,>��� #��$ ��O �. �L��w��y�X �}�� � �5� �L�"O #. V1X �L�P�z O"Pu �#B ow OK #6 L��w�� #�O �#B |J"K �. "O�L\ L�"�J �#=�" Ph�KO�� s�Ä #6 �#B ow OK K"LW�" 3#�}�Ä � �L\ �$ |J"K K"�� �L\�KP[q � #��W�w �L\�O#2

�Q� �#���¼�6 � �R�O+#m�K �#�\�O �
�KP�N2 3O�¼ �pu� ��L. � �5X��2 L�#. �#B OK �R�O+#m�K 3#�}�Ä �+#�m�K L�$ |�Ä �. 4uK 4X" �O�Pa 
L\#. �#B ��#�5�" 4�Wu K"LW�" �O#Ç�#��X Q" nL� �w �6O�¼ OK �Q" |-�u �L\#�. �5�\"L�� K�>� �$ OK �>� @�� �. �~#J �#`q � KP�z "Pq "O �#B ��t}F �#`q ��#�6 �#��X���zP� Q" �O#Ä � �L\ R��6 ��#w ZÇ}z #. �#B �#�5�" 
L\#. �"�.Pa �O#pF Y�O �w �6O�¼ OK �O#Ç�#��X�. |z �JPB � +$YKPz K#=�" #. L\#. ��q � |z YKPz #. ��"O�K �O#pF Y�O �#zP� � L\#. �L\ �L�w K"���K�\ |¼#F �#���e" �L\ �L�w K"�� Q" �#B ow �K�.v!#2 Q" ,X#�� 3L�

��



�6�#p5� �#�\�O �K�\ �#=�" ,X#�� �#�1�2 cX�6 #� � �}t: 3O�¼ �. 4X" �Ç�� �O#Ç�#��X � �R�O+#m�K� 4X" O"Pu �. #��$ ��P5~�"L5� {#F ��Ä OK � ��P6�K#X �w KO"K K�>� �#B OK +#m�K �5I�O �"P.|t: ��P�� 4E6 �R�O+#m�K Y�O �0�2 cX�6 � �~�~ |J"K �R�O+#m�K Y�O �
�#B O"L> �~�~ ��q 3#_I[� �»��

�� &DVLQJ �� 2XWVLGH GLDPHWHU

�K�\�� �L��#� �O"L> �~�~ #� � Z\�2 
K�\ ,_� �#B �O"��K �O"L�y� O�h�� �. �w �E~#_� ���zP� �}w O�e �.�K�\ �q#a" R�� �#B O"L> ��}w 
�~�~ �#� Pw!M ¿u�� OK K�\�� ��¼�6�L��\�� ��Wt6 ��Pz �K �. �}wO�e �. +$�#��#B OK ,_� �"P. O"L> �#��~�~�R}q O"L> �#��~�~ ���R}qP�m O"L> �#��~�~ ��
�R}q O"L> �#��~�~ �

P�#X L¼OK ,WFP. �w L�K�� |�Ç[6 K��q 
"O+$ �#��#B OK �K#p5X" KO�� �R}q �#��~�~ �L�Ä � �}¼" ,�wP6�K�\�� L�~�6 �p}5I� j"��" �P�m � KPz�z 
��R��� 
�.Pw �L��#� ��$ R}q �"P�� K"��,�Pa 
�P�N2n#dÃ�" 3OLu 
4��#t� ,�Pa �Ph� Q" "O #��~�~ �Ç�R�q 3#¼#_5J" 
�R}q o}5I� P¼#�Ä L¼OK�L�K�� P��l6 �P�m �]�_I� �Q� 
Z[w!
� 4X" P�Q O"Pu �. �#B O"L> �K��q �#��~�~ Pw!M |.#u �L�Ä3#_I[��L��\�� Pw!M Pdu �K 4E6 ���Ã�+$�#��#B OK nP_� KO�� �#��~�~ � Pdu �

�� ,QVLGH GLDPHWHU �� 1RPLQDO GLDPHWHU

^I[� �,'� 4��Ä #. ��}J"K Pdu � �2'� �O#_5J" 4��Ä #. � ��>O#J Pdu Pw!M #. �w � �Ãu"� Pdu ��L��\���L\#. P5[�. #� P5�w �Ãu"� Pdu Q" �wL�"4X" �Ç�� �4W�� �~�~ �t�tF �Q"L�" nPÃ� Pdu ��" � ���X" Pdu �R�� P5��}�� �. "O �$ s�uK �Q"L�" Pw!M �"P. KO"�� �JP. OK � K�\�� �K"KZ�#�� @��" #. ���Ã� �#B O"L> �~�~ Pdu�L��w�� |�L-6,WFP. �w �K P. ��Wt6 �~�~ �}J"K Pdu � �>O#J Pdu ��. |a#p6 Q" 4X" 3O#-Ä �~�~ 4�#Ia � 4�#Ia �

��



�� 7KLFNQHVV �� (OHFWULF UHVLVWRQFH � :HOGHG SLSH

�K�\�� �5\�� ��7� �O#_E�" 4��Ä #. � K�\�� Pw!M P5��}���Q� �}w O�e �. � �R}q K"�� L¼OK 3"P��l6 � �$ 4�#Ia � Pdu ,WF P. �#B O"L> �~�~ P5� P� �Q� � �Q� ��K�\�� ���Ã6 K��q]�_I��4X" ��� K�LF �~��Ã�c�"P\ OK K��q]�_I� �Q�� ��R~ 3O�¼ OK � L��\�� �5J#X P5� �� {�e �. ���Ã��Q#X�~�~ 3#=�#JO#w OK �#B O"L> �#��~�~ � {�e ��L��\�� |�L-6 �P5� � �#��J#\ �. |t� � |�F P�" OK 4~��X O�h�� �.� L��\�� ��Wt6 QOK ��L. � O"KQOK �5XK �K �. 4J#X Ph� Q" �}w O�e�. �K��q �#��~�~ � 4J#X ��E� �
�O"KQOK �#��~�~ �

��w �"�~�~ ����B ��" �K�\�� �5J#X o}5I� K#Ã." � 4�#Ia #. �K��q �#��uO� KO�� Q" O"KQOK O"L> �#��~�~�K�\�� �L��#� QOKÆ6 �~�~ �#� �. 4X" QOK cJ Æ� �"O"K
|_5� Py�LÇ� �. �uP. Y�> �}�X� �. KO�� Q"V2 �K��q rO� �-~ �K �w4X" 3O�¼��" �. #��~�~ j�� ��" 4J#X� ��t5�W� QOK Æ� 3O��¼ ���" OK �L�w��� |_5� Py�LÇ� �. "O rO� �-~ �K PX#6PX Y�> cJ Æ� � K�\���K�\�� �L�#[� �~�~ OK �PX#6PX

�� 6SLUDO �� =LQF

�L��#��� ��A�2O#� O"KQOK "O �~�~ ���z��" 3O�¼ ��" OK �w L\#. �A�2O#� O�e �. �~�~ QOK4X" �Ç��OK 4��#t� K#�KQ" �"P. Py�K K"�� #� x�O cX�6 4X" �Ç�� �K��q �#��~�~ �>O#J 4�Wu � #��~�~ Z\�2 ��L\ |�Ç[6 ���O ,�wP6 Q" �L��KZ\�2 �K#� �w �6O�¼ OK �K�\ �L�\�2 �zKO�J � �zKQx�Q|�"�Ä |.#t��L��#��� �R��"�~#z "O �~�~ ���z��" 
L\#.

�� &RDWHG SLSH �� &RQLF

�L��#� ��L\K�L�" �~�~ 
L\#. �zKO�J � x�QLa 4�¼#J �"O"K �w]#J �y�O K"�� Q" Pz!" �L��KZ\�2 �K#��K�\��Q" �JP. OK �~� 
K�\�� �5J#X ��e�PI� YP. 3O�¼ �. 3#=�#JO#w OK �#B O"L> �#��~�~ �-~ � #��~�~ �-~ ���-~ #�. �#��~�~
 L��\ �5W. Py�LÇ� �. �\�. Q" �K#p5X" #. � K�\ O"K��QO �~�~PX �K 4X" �Ç�� #��~�~ j"��"�5J#�X x�QLa K��q Q" #��~�~ �w �6O�¼ OK �	L��\�� |_5� Py�LÇ� �. �Ç�P5Ç~" Y�> cX�6 �e�PI�

��



�� 6WDLQOHVV VWHHO

�. +$ �#��#B OK #��$ nP_� #��~�~ ���z��" �"Pz 4��u �. �>�6 #. �L��#��� �x�QLa �#��~�~ "O #��$ 
L��\���#�95X" �]#J KO�� OK Py� 
KP�z�� 3O�¼3OL��w L��\�� L�~�6 �}}�~"��. �#�KO"L�#5X" 4E6 �.$�#�O#w OK �K#p5X" �"P. �K��q �#��~�~ � #��~�~ KO"L�#5X" ��L�P�Q CP\ �. �#�> OK K�>�� �#�KO"L�#5X" ��"� $3, � $PHULFDQ 3HWUROHXP ,QVWLWXWH�� $670 � $PHULFDQ 6RFLHW\ 7HVWLQJ DQG 0DWHULDOV�� $6 � $XVWUDOLDQ 6WDQGDUG�� $::$ � $PHULFDQ :DWHU :RUN $VVRFLDWLRQ�� %6 � %ULWLVK 6WDQGDUG�� '1 � 'HXWVFKH 1RNPHQ�� *267 � 8665 6SHFLILFDWLRQ�� ,62 � ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ�� -,6 � -DSDQHVH ,QGXVWULDO 6WDQGDUG�
�L�P�Q CP\ �. L�P�z�� O"Pu nP_� KO�� �#B O"L> �"��Ä �. �w O"KQOK �#��~�~ �#�KO"L�#5X"�L��\�� �5J#X P�Q �_I[� �K 4E6 $3, KO"L�#5X" �#��~�~ � $3, KO"L�#5X" ��#��~�~OK #��$4�#Ia �L��\�� �5J#X @��" �» #6 � ��X" Pdu Q" ���Ã� #��~�~ ���z��" � $3,�/ �#��~�~ ��#���~�~ �"P�. � 4X" �Pz�}��w �� �$ P5� P� cX�5� �Q� � @��" »���� 	�Ãu"� @��" ���
 ��X" �A��" ����Pz�}�w �� K�LF O�wN� @��" �� �~�~ Q" P5� P� �Q� �4X" @��" »��� 	�Ãu"� @��" �� ��
 ��X" �A��"���� �4X"�"P. �$ 4�#Ia �L��\�� �5J#X @��" �» Pdu #6 �w Pdu Q" R�� KO"L�#5X" ��" �#��~�~ � $3,�$ KO"L�#5X" ����X" @���" �� �~�~ �"P�. � 4X" �Pz�}��w �» �$ P5�� P� cX�5� �Q� � @��" »��� ��X" @��" � �#��~�~�4X" �Pz�}�w �� KO"L�#5X" ��" OK @��" �� �#��~�~ Q" P5� P� �Q� �4X" @��" »��� 4�#Ia�L�"j�� �K KO"L�#5X" ��" OK �L\ �5J#X �#��~�~ � $670 KO"L�#5X" �#��~�~ �$670 � $��� KO"L�#5X" �$670 � $�� KO"L�#5X" �Q" � QOK ��L. � O"KQOK 
L��\�� �KP. O#w �. �.$nO#_� �"P. ���Ã� �w$670 � $��� KO"L�#5X" �#��~�~ �@��" �� �~�~ �"P. �@��" »��� @��" � �~�~ �"P. #��$4�#Ia �L��\���5J#X @��" �� P9w!"LF Pdu #6 �w Pdu�4X" �Pz�}�w ����� ��. @��" �� �~�~ Q" P5� P� �"P. #��~�~ ���z��" �Q� �4X" �L\ ���Ã6 @��" »���

��



�"P. #��$ nP_� � L��\�� �5J#X QOK��L. � OQKÆ6 j�� Q" R�� #��~�~ ��" $670 � $�� KO"L�#5X" �#��~�~ �@��" � �~�~ �"P. #��$ 4�#Ia �L��\�� �5J#X @��" �» P9w!"LF #6 �w Pdu Q" � 4X" �L\ ��¼�6 +$�#��#B�4X" �Pz�}�w ����� @��" �� �~�~ Q" P5� P� �"P. cX�5� �Q� �4X" @��" »��� @��" �� �~�~ �"P. � »���

�� 6HDPOHVV 3LSH �� 6SHFLILFDWLRQ RI SHUIRUDWHG SLSH 	 VFUHHQ

�QOK ��L. �#��~�~ �
OK ,_� �"P. �$ �"Pz 4��u �. �>�6 #. �w L��\�� L�~�6 QOK ��L. � �BO#1Ç� O�e �. ��#JO#w OK #��~�~ ���z ��"�L�"�5pz Z�2 c�"P\ ¿.#6 KO"L�#5X" � 3#_I[� Ph� Q" �Ç�~ 
L�P�z�� O"Pu �K#p5X" KO�� P5�w +$�#��#B

�R}qP�m �#��~�~ �
�KP�[q � �~��Ã�� j"��" OK �~�~ 4�#Ia ,WFP. +$ �#��#B OK ,_� � �K#p5X" �"P. �R}qP�m O"L> �#��~�~�L��\�� �5J#X
� P5��R�2 �L��#� Pdu �w �#��#B OK ,_� �"P. �"�K#. � �ÇE� Æ�5X�2 #� � 3�9�& V�> Q" �~��Ã� �#��~�~�K�\�� �K#p5X" R�� +$�#��#B OK ,_� �"P. P5[�. 4�#Ia #. �$ �KP[q j�� � L��\�� �5qPz O#w �. �"�L�#[�
�4X" ,X#�� 
#��#B OK ,_� �"P. 
L�5W� 	��#�}u #� �L�X"
 �L�O�J�#�.$ �"O"K �w �te#�� OK #��~�~ ��" j"��"�4W�� O�Lt� #��$ Q" �K#p5X" 
KP�z�� 3O�¼ �.Pa #. �#�5F" � O#[q 4E6 �#B OK �~�~,_� �w �KO"�� OK�4X" ��#���\ �L�O�J|�"�Ä P."P. OK 4��#t� � |t�� |�F �,_� 4~��X 
�w �Q� #��~�~ ��" 3"Q#�5�" Q"

���PÇX" �Æ-[� �#��~�~ ��q 3#_I[� ���»��
� L��\�� �5J#X P�Q 3O�¼ �K �. ���Ã�+$�#��#B �"P. nP_� KO��Æ-[� �#��~�~��#zO#w � �5XK Æ-[� �#��~�~ �	��PÇX"
 �"��#JO#w Æ-[� �#��~�~ �� �q#¼ �\ K#Ã." Ph� Q" �#B OK ,_� c�"P\ � Q#�� ,WFP. "O �K��q �#��~�~ � ��#zO#w � �5XK Æ-[� �#��~�~�L��w�� Æ-[� �L\ �O#pF �#���� �L�.��"K

��



Q" �#B O"L> OK +$ DdX 4q" K#=�" Q" �P�z�}> � �#B ��L.$ �"R�� OK #��$ K"LÃ6 � #��Ç-\ ½PÄ � {�e �Q"L�"�4X" O"KO�JP. �"�T�� 4���"�K�\ �5qPz Ph� OK �~�~ Pdu � 4��#t� L�#. �Ç-\ K#Ã." � K"LÃ6 ���Ã6 OK�4X" P�Q CP\ �. �L\ �#=�" 3#�.P=6 �3"L�#[� U#X"P. �#B O"L> �#��~�~ OK ,X#�� K#Ã." � K"LÃ6
	@��"
O"L> �~�~ Pdu Æ� OK �Ç-\ K"LÃ6 Æ� OK �Ç-\ K"LÃ6 DdX OK �Ç-\ K"LÃ6�~�~ c�E� cJ �~�~ {�e P5� �~�~ {�e P5� Æ�� � � �»�» � � �»�� � � �»�� �» � �»�� �� � �»�� �� � �»�» �� � �»
4�.O#w � "�� Q" �K#p5X" #. �KPw Æ-[� Y�O � P5��}�� ��� ��. �$ ½PÄ � P5��}�� �»» ���Ã� �Ç-\ P� {�e�4X"

�4W�� Q#=� �>� @�� �. O"L> �#��~�~ �KPwÆ-[� �"P. Æ�P5Ç~" Y�> Q" �K#p5X"#. 
K�O�� O#w �. �"�L�#[� � P5��R�2 �#��#B OK nP_� �"P. ���Ã� �wÆB�w Pdu #. O"L> �#��~�~ �KPwÆ-[��KP�z�� 3O�¼ P5��}�� ��� K�LF Pdu #. ��#�J"O�X K#=�" � �uP. �5� �P�zO#w �.�K�\�� ��¼�6 �~�~ P5� P� OK G"O�X �»»��»» ��. @��" ��� Pdu #. �#��~�~ �"P. #��Ç-\ K"LÃ6

�� 6FUHHQ SLSH

���PÇX" �#��~�~ �
��P�ÇX" �~�~ L�$ K�>� �. �$ ���6 #. �#�R�� 
�~�~ �L�Q#X 3#=�#JO#w OK �$ �#��Ç-\ "L5." Q" �w �"�~�~ ���zP��$ �Ç-\ DdX L¼OK �"R�� � 4X" �h�� � 4J"��Ç� �L�.�Ç-\ �"O"K ���Ã� ��PÇX" �#��~�~ �K�\�� �L��#�

��



�. #� #��$ K"LÃ6 � #��Ç-\ K#Ã." ��PÇX" �#��~�~ OK �K�\�� ���6 �#B 3�#p5� c�"P\ U#X"P. �~�~ |wDdX �. 4-W�	���\ P5}�q
 nP_� KO�� �\ K#Ã." � O"L.$ �#���� �L�.��"K 3#_I[� U#X"P. �~�~ Q#. �#`q L¼OK �}wO�e�K�\�� +#I5�"
P� ���#2 � �#. P5��5�#X �» K�LF � K�\�� L�~�6 3#=�#JO#w OK �P5� � #� � {�e �. ��PÇX" �#��~�~ �#��J#\�4X" �Ç-\ ��L. �~�~ �J#\�L��\�� �5J#X P�Q j"��" OK �#�> o}5I� �#�O�[w OK � KLÃ5� 3#=�#JO#w OK ��PÇX" �#��~�~�R}q ��PÇX" �#��~�~ ��R}qP�m ��PÇX" �#��~�~ �

�R}q �#���PÇX" �
�L��\�� ��Wt6 P�Q j"��" �. 4J#X ��E� �V�> ,WFP. �w L��\�� �5J#X K��q Q" ���Ã� �R}q �#���PÇX"Y�2�O ��L. �K��q �#���PÇX" ��R��"�~#z �K��q �#���PÇX" �x�QLa �K��q �#���PÇX" ��4X" �L[� �K"K Z\�2 �¼#J �K#� ���z@�� �$ ��O �wY�2�O ��L. K��qV�> Q" �K#X �K��q �#���PÇX" �

�� =LQF �� 6WDLQOHVV VWHHO VFUHHQ

��PÇX" �~�~ ¿�PX �zKRy�Q Q" �K#� ��" � L��\�� �L�\�2 ���O �K#� Q" Y�2�O cX�6 �R��"�~#z �#���PÇX" ��L�w�� �P�z�}>���R� 4}Ä �. #��$ Q" �K#p5X" 
L��\�� �5J#X x�QLa K��q Q" ��PÇX" �#��~�~ ���z��" � �x�QLa ��PÇX" ��KP�z�� 3O�¼ �L�O�J�#�.$ P�h� �¼#J c�"P\ OK 
K#�Q
4J#X ��E� Ph� Q" �R}q ��PÇX" �#��~�~ j"��" �

�L��\�� ��Wt6 j�� L�B �. R�� #��Ç-\ 4�Ãa� � |Ç\ Ph� Q" ��PÇX" �#��~�~

�� %ULGJH VORWWHG VFUHHQ

��P�. L��#� |2 �zL�P. 3O�¼ �. #���PÇX" ���z ��" OK �Ç-\ �#�5J#X � �L��#� |2 �Ç-\ #. ��PÇX" �#��~�~ ��	�� �O#�\ |Ç\
 L���z�� L��#� |2 �Ç-\ #. ��PÇX" "O #��$ �O ��" Q" � 4X" �L\ �KQ

��



L��#�|2 �#��Ç-\ #. ��PÇX" �~�~ ��� |Ç\
cX�6 L��#� |2 �#��Ç-\ K#=�" Q"V2 �K��q �#��uO� �w4X" 3O�¼��" �. #���PÇX" ���z��" 4J#X ��E�K�LF #��~�~ ���z ��" OK #��Ç-\ L¼OK #� Q#. �#`q �L��$��OK �~�~ 3O�¼ �. � L��\�� KO�� ��u �#�XP2�4X" �~�~ |w DdX L¼OK���»�. #��~�~ ��" �Ç-\ ��#�K �L��\�� �L��#� )XO � )OR �~�~ �#� �. #��~�~ ��" � �qPdÇ� �zL�P. #. ��PÇX" �#��~�~ �� 3�#p5�� R�� #��~�~ ��" OK Q#. �#`q L¼OK �	�� �O#�\ |Ç\
 4X" �KQ ��P�. �L\ �L�P. b�dJ 3O�¼�4X" L¼OK �� #6 �» ��. ���Ã�

��



�� :LUH VFUHHQ

�R}q �#��}�� Q" �"��"�5X" O�K �. �w4X" 3O�¼��" �. #���PÇX" ���z��" 4J#X � ����X ��PÇX" �#��~�~ ��#��}�� �. |J"K Q" � �L�A�2 ^I[� �#��}¼#q #. �R}q �#���X 
L�"�5qPz O"Pu ��Ã� |¼"�q OK �w �w Pdu #.O�K {�5p� � �R}q �#��}�� Pdu �. �y5W. � 3�#p5� #���PÇX" j�� ��" Pdu �L��\�� �K"KY�> ��"�5X" �K��Ä�	�� �O#�\ |Ç\
 KO"K �$

���X ��PÇX" �~�~ ��� |Ç\

��



� L��\�� ��Wt6 j�� L�B �. �L\ �5J#X �$ Q" �~�~ �w �~�5p� �XL�� ¿dt� |Ç\ ,WFP. #���PÇX" ���z��"�P�"K |Ç\ �. {�5p� ¿dt� #. ��PÇX" �#��~�~ �|�d5W� #� ¿.P� |Ç\ �. {�5p� ¿dt� #. ��PÇX" �#��~�~ �8}9� |Ç\ �. {�5p� ¿dt� #. ��PÇX" �#��~�~ �
��" �w �L\|�Ç[6 �~�5p� �5\O Æ� Q" #���PÇX" ��" �#�5J#X � �P�"K |Ç\ �. {�5p� ¿dt� #. ��PÇX" �#��~�~ �Q" �K��Ä �K��q �#��}�� �K"LÃ6 cX�6 � 4X" �L\ �L�A�2 P�q |Ç\ �. � �"�P�"K � KPz ¿dt� �"O"K {�5p���. �~�~ |wDdX �.4-W� #���PÇX" ���z��" OK �Ç-\ #� Q#. �#`q L¼OK �L��\�� �K"KY�> Py�LÇ� �. |J"K�	�» �O#�\|Ç\
 4X" 3�#p5� �� �. 4-W� #�~�5p� Pdu � �zKP[q ,WFP. � L¼OK �»��»

�P�"K |Ç\ �. {�5p� ¿dt� #. ��PÇX" �~�~ ��» |Ç\
#� ¿.P� ¿dt� �"O"K #���PÇX" ���z ��" OK �5qO O#w �. {�5p� � |Ç\ |�d5W� #� ¿.P� ¿dt� #. ��PÇX" �#��~�~ �4�Ãa� 4}Ä �. �Ç�~ 
L�"{�-u |.#u � ,X#�� #��Ç-\ L¼OK Ph� Q" �Ç��" ��a #���PÇX" ��" �4X" |�d5W�|Ç\
 K�\��� ��¼�6 #��$ Q" �K#p5X" 
4X" K#�Q #��$ OK �L\K�LW� �#Ç�" �w {�5p� �-~ �K��. �tq" DdX K�>��	�� �O#�\

���



|Ç\ |�d5W� #� ¿.P� ¿dt� #. ��PÇX" �~�~ ��� |Ç\
j�� �K �. 4-W� ���#. 3"Q#�5�" �"O"K 4�> �K Q" #���PÇX" ���z ��" � |Ç\ �9}9� ¿dt� #. ��PÇX" �#��~�~ ��L�Py�K ��PÇX"4X" ,X#�� O#�W. �#B ��[5W\ �"P. +$s�OR6 �#Ç�" 
�~�~ |J"K Q" {�5p� ¿e#t� �5\"KO"Pu 4�Ãa� Ph� Q" �4X"O"K �#�B �ÃX��6 � �[5�W\ � +$ s�OR�6 �"P�. "O c��"P�\ ��P5��. �L�\ �#=��" �#�[�#��Q$ U#X"P. ��	���O#�\|Ç\


|Ç\ �9}9� ¿dt� #. ��PÇX" �~�~ ��� |Ç\
���



��. �$ �L\K�L�W� �#Ç�" ��PÇX" ��" OK 
Py�LÇ� 3O�#=� OK {�5p� �#��-~ �P�zO"Pu 4�Ãa� �. �>�6 #. ��	�� �O#�\ |Ç\
 4X" P6D>O" �$ Q" �K#p5X" �O ��" Q" � �L�XO �Ç�� |u"LF

|Ç\ �9}9� ¿dt� #. ��PÇX" �~�~ OK {�5p� �#��-~ �P�zO"Pu 4�Ãa� ��� |Ç\
�R}qP�m ��PÇX" �#��~�~ �

#� #��Ç-\ ��" K"LÃ6 � K#Ã." �L��\�� �5J#X �"�K#. � �ÇE� Æ�5X�2 #� � �KP[q 3�9�& �K#� Q" #���PÇX" ���z��"��" OK Q#. �#`q L¼OK �}wO�e�. �L��\�� ���6 o}5I� �#��Q"L�" #. nP_� KO"�� ,WFP. #��$ Q#. �#`q L¼OK�	�� �O#�\ |Ç\
 4X" 3�#p5� #���PÇX"

�R}qP�m ��PÇX" �~�~ ��� |Ç\
���



|��"�Ä |.#t�OK #��$ �K�. ��#t� )¼�_J � #��$ ,_� � |t� � |�F 4~��X � �w �Q� #���PÇX" ���z ��" Q#�5�"����6 ��#�JO#�w OK �5J#�X Z��2 {�"Pz #. �"P�� 3�9�& j�� �#���PÇX" KO"�� �JP. OK �4X#��#B +$ �L�O�J

�� 3UH SDFN VFUHHQ �� 3UH � &RDWHG VFUHHQ ZLWK JUDYHO

�L��#��� �{�"Pz #. �5J#X Z�2 ��PÇX" "O #���PÇX" ���z��" �L��\��
�#���~�~ �4X" �K��. {�"L5� Z�2 {#X �� K�LF Q" �"P�" OK #���PÇX" �P�zO#w �. � �K#p5X" � �"P�" OK ��PÇX"L��#� |2 j�� �#���PÇX" �L�"�K�. ���X � L��#� |2 j"��" Q" 
L�P�z�� O"Pu nP_� KO�� �"P�" OK )���Ä �w ���PÇX"�. �6��\ � R�O��"K �#�5qP.$ �"P. o�Pi �#��L�.�Ç-\ #. ���X �#���PÇX" �4\OK ��"K �5qP.$ �#�L�Q#X �"P.�L�"�5qPz O"Pu �K#p5X" KO�� ORJ �#�OK ��\#F se#�� �"P. �T��
��" ���6 K#�Q ���R� �Ç�~ 
KP�z�� 3O�¼ �O�Pa c�"P\ OK #��#B Q" �JP. �"P. ��PÇX" �P�zO#w �. � �K#p5X"�L�w�� K�LE� "O #��$ Q" �K#p5X" #���PÇX" ���z!
OK ct�q � L�$ |�Ä �. �q#w 4uK #��$ Q" �K#p5X" OK 4X" �Q� ��PÇX" �#��~�~ ���6 K#�Q )5-W� ���R� �. �>�6 #.�K�\ �K#p5X" K�LE� O"Lt� �. #��~�~ ��" Q" 
L\#-� #�Q#�� ��y."�> �~��Ã�Æ-[� �#��~�~ �w �d�"P\

��5J#XZ�2 ��\ �q#¼ #. ��PÇX" ���»��
¿�#� �$ nO#Ã5� 3O�¼ �. �R�O�\ 4X" �Ç�� 
L\#. ��"KR�OO#�W. � �6��\ �#���� |�#\ �"�I.$ �w �te#�� OKj�� ��" � L\#. �O�Pa �5J#XZ�2 �#��q#¼ Q" �K#p5X" P�Rz!#� � L\#-� �#B |J"K �. R�O �#���"K K�O� � 4wPF Q"�L��\�� ���6 P�Q 3O�¼ �K �. ���Ã� #���PÇX"��#JO#w OK �L\ �5J#XZ�2 ��\ �q#¼ #. ��PÇX" ��O#pF �#zO#w OK �L\ �5J#X ��\ �q#¼ #. ��PÇX" �

��#JO#w OK �L\ �5J#XZ�2 ��\ �q#¼ #. ��PÇX" �

�� :DWHU SURI

3O�¼ �. 
�+$|.#t� OK ��#t� ,WB cX�6 
b�.P� ��PÇX" Q#. �#`q #. ,X#�5� K#Ã." #. �W�}�X �#��\ ���Ã��K�\�� �L�#-WB |-u Q" ��PÇX" O�K �q�m

���



|J"K �. +$ �#�P> Q" ¿�#� � L�w |_5� �� �. "O #���"K Q" �wL�"ctq �w L\#. �6O�¼ �. L�#. #��\ �. ,WB 4-W��L�w |�Ä�~��Ã���\ �q#¼ �. ��-\ )-�Pt6 � K�[� �#B�"P�. ��w @���" � |�u"LF �#`q ]#_5J" Q" � 4X" @��" »��� K�LF �q#¼ ���z ��" ,_� �"P. �Q� �#`q�K�\�� Ph�qP¼ 
K�\�� �5qPz Ph� OK �~��Ã��R�O�\#� � ���6 �#Ç�" �w K�\�� ��¼�6 �KO"�� OK �$ �K�. 4��t�"Pz4}Ä �. �5J#XZ�2 �q#¼ #. �#���PÇX" Q" �K#p5X"��w ��#���"�I.$ �. KO�JP. #. K�\�� ��¼�6 3O�¼ ��" P�mOK � L\#-� PW�� P5�"QO" �#���PÇX" P�#X �P�zO#w!�.�K#p5X" �O#pF �#zO#w OK �L\ �5J#X ��\ �q#¼#. ��PÇX" Q" 4X" �O�Pa #��$ OK �5J#XZ�2 �q#¼ Q" �K#p5X"�K�\
�O#pF �#zO#w OK �L\ �5J#XZ�2 �q#¼ #. ��PÇX" �

�� 0HVK �� 'RXEOH JUDYHO SDFN

�,X#�5� ��q 3#_I[� #. ��O�6 �o}5I� j"��" #. �K��q�#���PÇX" Q" �5J#XZ�2 �q#¼ j����" 4J#X �"P.�K�\�� �K#p5X" �\ ��5X O#[q |�E6 4�}.#u �5\"K �x�QLa�K�\�� ���6 ��"�5X" 3O�¼ �. ��PÇX" Pdu Q" Z�. @��" ��� ��. �Pdu #. � ��PÇX" {�e #. ,X#�5� �O�6 "L5."O�K �. +O��3O�¼ �. �O�6 ��"�5X" ��#�5�" 4�Wu � ���K�� O"Pu �O�6 ��"�5X" |J"K OK "O ��PÇX" �~�~ V1X,X#�� �L�.��"K #. �\ �}�X� �. ��PÇX" � ���X �O�6 ��. �#`q �#y�$ �K�\�� K�LW� ��#w � �5W. ��PÇX" �~�~�. ���#2 4�Wu L��#� R�� �O�6 ��"�5X" ��#. V1X �K�\�� P2 �KP[q )-�Pt6 � 4J"��Ç� O�e �. 
�"�I.$ 3"OM #.�K�\�� K�LW� � �5W. �~�~ O�K
CP�e �. �y5W. #��$ {�e � K"LÃ6 � K�\�� �#B OK ,_� �K#�$ �5J#XZ�2 ��\ �q#¼ #. ��PÇX" ,�6P6 ��" �.Æ�P5�Ç~" Y��> �}��X� ��. #��$ {#_6" ���Ã� �w 4\"K L�"�J ��K�X#� �"O"K �#���� 4�#Ia � �O"Nz!�~�~�KP�z�� 3O�¼
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�P�z�}> �\YR�O ��O�6 �L\�O#2 Q" #6 L�$|�Ä �. �q#w4uK 4X" �Q� �5J#XZ�2 �#���PÇX" ,_� ¿u�� OK�	�� �O#�\ |Ç\
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�5J#XZ�2 �q#¼ #. ��PÇX" ��� |Ç\
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D�E¼ ,_� � �P�zO#w �. 
�$ L�p� P�ÄZ�"Rq" �#Ç�" � ��q 3#_I[� Ph� Q" �#B �#�5J#X OK ��� KO"�� Q" �Ç��w �6#_I[� �4X" �L\ PpF �#���� 3#_I[� � c�"P\ �5qPzPh� OK � �Q� c."�a 4�#ÄO #. ��PÇX" � �~�~� L�P�Q CP\ �. KP�z O"Pu �>�6 KO�� L�#. ,_� Q" |-u #���PÇX" � �~�~ �"P.�L�\#. ^t� Q" �O#Ä �}w O�e �. � #�E�" � �y5qO�Pq 
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K"LÃ6 �|�-u Q" ��PÇX" �Æ-[� �#��~�~ �"P. �L\���Ã6 3#_I[� �,_� Q" |-u 
�L\Æ-[� ��F OK �~�~ �L\�Pz �=�5� OKÆ-[� �#��~�~ OK #�E�" K�>� �LÄ � #��Ç-\ K#=�"�K�\ {P5�w!
� j�P\ �. 4-W� 
�L\ CPeZ�2 Q" �O"Nz!�~�~ CPe �. �>�6 #. 3#_I[� s�-d6 L��'6 � O�wN��#�~P5�w Q" V2|�Ä �. �Q�3O#h� � P�Q KO"��4�#ÄO #. L�#. ��PÇX" � O"L> �~�~,_� 3#�}�Ä �K�\ �"Lu" �O"Nz!�~�~ �K"K �#=�"� L�$�KP�z 3O�¼ �#y5XK �L�O"L�y��#�Çq #� P�z!�~�~ Q" �K#p5X" #. O�Lt�~"�5F L�#. ��PÇX" � �~�~,_� �
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�K�.P�N2#�+#�5�>" 3O��¼ OK �K��\ �O"KK��J �����$ �}�� cX�6 #��$ �5I��$ �"P. #��~�~ �KPwG"O�X Q" ��K�\ K�LW� �R}q ��W6 #. #�J"O�X |E� �w K�\ {P5�w )t�uK 
�}�� Q" �K#p5X"�J#\ ��~�" �#�5�" 
�6��\ )¼�_J �5qP.$ �#�L�Q#X OK �L\ �O#pF �#��#B OK K�\�� ��¼�6 �}wO�e �. ���a|�Ä��" �K�\ ¿�> � �L\ �K"KYP. �e�PI� #� �p�u 3O�¼ �. � KP�z�� O"Pu �#B owOK �w,_� KO���$ �L\P�2 )5�#��� � �#B |J"K �. R�O �#��\ � 4qP.$ �#���"K K�O� Q" 
L�w�� |��W6 "O #��~�~ ,_� �Ç��"�L�w�� �P�z�}>OK �#y5XK |.#w cX�6 �LÃ. �J#\ � K�\�� �5I��$ �#B OK P�z!�~�~ cX�6 �J#\ ��~�" 
,_� 3#�}�Ä j�P\ OK ��. 4-W� ��#u cJ OK � L\#. U#�� Py�LÇ� #. #��~�~ �-~ �K ��#w �w�O�e �. KP�z O"Pu ��E� �. �~�~ ��O � �#.�}�X� �. "L5." OKV1X � K�\�� {P5�w Py�LÇ� �. 4-W� #��~�~ �K�.��#u 
Q"P6 O"R." Q" �K#p5X" #. �L�P�z O"Pu ���O#Ç\�> �$ �K�.��#u Q" �#���e" � KL=� {P5�w Q" V2 � K�\�� |_5� Py�LÇ� �. Y�> {#J #� �dt� L�B�L�#�. �u#. L�#-� Y�> ��L. � �~#J �"�dt� @�� �O#Ç\�> 3#�}�Ä OK �KP�z�� 3O�¼ |�#w!
{��e � ��� ½P�Ä ��. ���W6 KL�Ä ��� K"LÃ�6 4X" �O�P�a 
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�K��q ��W6 �Æ�P5Ç~" Y�> �}�X� �. �#B O"L> �K��q �~�~ �K {#_6" ��E� ��� |Ç\
�#B �O"��K YR�O Q" #6 K�[� KO"� �"�.Pa �~�~ cX�6 
�#B �O"��K �. K�\ �ÃX 4X" P5�. #��~�~ ,_� �#�P> OK�6O�¼ OK �L��\,_� �#B OK �"�.Pa � O#[q ���z@�� ��L. � �5F"O �. L�#. ,_� KO�� �#��~�~ �K�\ �P�z�}>|�~K 4X" �Ç�� 
L��O�����#2 �5IX �. #� � L��\��ou�5� �"�dt� OK #��~�~ �w K�\ �hF�� ,_� ¿u�� OK �w!�. 4-W� � {P5�w (KL=� �#B � �O"KK�J �O"Nz!�~�~ Q" 4X" �Q� �5�Ãa� ���B OK �L\#. �#B OKn"PE�" K�>� P.OLuP� 
Py�LÇ� �. 4-W� �L\ �K"K Y�> �~�~ �J#\ �K 4�Ãa� OK n"PE�" �Ç��" �. �>�6 #. �K�\ �"Lu" �$ C�¼"�K�. ��t5W� {P5�w 4X" �O�Pa 
K�\�� K#�Q n"PE�" � ���"Q K#=�" ,>�� #��~�~,_� Q"V2 L\#. ��R> �w ���KP�z O"Pu Ph�L� )t�uK 
#��J#\ ,_� �#�Q �#�6 OK � 3�#F ��� OK #��~�~
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�q#¼ �\ 3#_I[� ���Ã6 � ��\ P5}�q K#=�" ����
O"Pu �#B �O"��K � O"L> �~�~ ��. OK ,I5�� �#��Q"L�" #. �#��\ �$ OK �w 4X" �Ç��Ç6 x��Ç2 {�"Pz #� ��\ P5}�q�. �P�z�}> �#B |J"K �. ��PÇX" #� �Ç-\ K#Ã." Q" P5ÇB�w 3"OM K�O� � 4wPF Q" �}�X� ��" �. #6 L��\�� �K"K�L�O�$|�Ä

�KO"KP. OKP�Q |}Ä �. �K#�Q ���R� "P�Q 
4W�� ��"R~" #��O#pF �#�6 OK ��\ �q#¼ K#=�"�#B �}¼" Pdu Q" P5zOR. @��" ���� Pdu #. �#B PpF �O�wN� Pdu PpF �"P. P5[�. 3OLu #. �O#pF �#y5XK �P�zO#w �. �Ph�KO�� �Q"L�" OK �L\ �L�.��"K �\ �5I�O � |�F � ���6 �
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��L��wRwP��� � ��R�O�\ �~�~ �P�h� 4u�� �Q"�~ �3"R��=6 �P�zO#w �. ��R�O�\ 3L� {�e OK �O#pF �#y5XK ou�6 ��#B ��[5W\ � �ÃX�6 �#�Q �L\ ����e �
OK �"�I.$ �S�~��S�OL�� � �5J#�\���Q c�"P\ �. �>�6 #. �#B |�q�P2 �XO � �O#pF �#�#2 Q" V2 �w 4X" �Q�K"�� Q" ��wL¼OK #. �X#� � �\ R�O �4\OK 3"OM ��#F 3#t-e �w �d�"P\ OK �K�\ �"Lu" �#B OK �R�O�\ KO���. �#B 
K"K �Q#>" 3O�¼��" OK � KPw+#�5>" �R�O�\ Q" �"�6�� ,X#�� �#��Ç-\ �P�zO#w!�. #. 
L�5W� ��"K R�OQ" �#B ��L.$3O�¼ ��" OK �}W� OLu �w L�$ K�>� �. �~�~ n"Pe" OK �Ã�-e P5}�q � K�\ �K"K �ÃX�6 �Ã�-e O�e�XOP�. #�. �"�6��� 
L\#-�� ���"P�q �L�.���"K Z�#�Q$ �#Ç�" �w �6O�¼ OK �K�. L�"�J O"KO�JP. �P5�. c�"P\L�Q#X 3"OM ��» K�LF �w �6O�¼ OK � KPw ���Ã6 "O �"�I.$ L�Q#X 3"OM L¼OK 
#������ �Ph� � �2�ÇX�Pw!#��K�\�� ��\ P5}�q K#=�" �. 3OK#-� 
L�\#. P5��}�� �K Q" P5�w � ��"KR�O �"�I.$
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Æ~" OK �L�#�� �#���"K L¼OK �» �Q"L�" �. Æ~" OK �L�#� �#���"K Q" L¼OK �» �Q"L�" 4-W� �Q" 4X" 3O#-Ä �w!3O�¼ ��" OK L\#. G�» � � � G�» � »�� �w �6O�¼ OK ��9� �4qPz ���_6 ��\ P5}�q K#=�" �. 4-W� �"�6���K�. L�"�J � {K#Ã� P�Q {��Pq s-e �5J"��Ç� ,�Pa
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�. �&8� �� L\#. � Q" P5ÇB�w 3#t-e ����� �#���"K �5J"��Ç� ,�Pa �w K�\�� ��¼�6 �5u� ��\ P5}�q K#=�"P:�� �#���"K #� �L�#��u#. �#���"K ��» � P5��}�� »�»� Q" P5�w 	G�»
 Æ~" OK �L�#� �#���"K ��» �w ,�6P6 ��",�P�a �#����e" {�_�F Pe#J �. �Ç�~� �L\#. �5\"K Pdu P5��}�� »��� Q" P5�w �HIIHFWLYH 6L]H  G�» ��"P�. ���_6 {#F P� �. �L\#. �#B �Ä��_� #� �Ã�-e �ÃX�6 O#�Ã� L�"�6�� �&8� �� � Q" P5ÇB�w �5J"��Ç��KQ#X P�N2#�+#�5>" "O �$ �~�L5X" � �S�~��S�OL�� c�"P\ �w4X" �6O�¼ OK ��\ P5}�q K#=�"
�Ç��#zO" � ��#���\ �#��_~#J#� Q" �O#Ä 
O�L���#w 
�5W\ �"��#JK�O �j�� Q" L�#. P5}�q K#=�" �"P. �.#I5�" �\� |u"LF �Q"L�" LF Q" ;O#J L�"�6�� �L\ ���Ã6 �\ �#���"K ��» P9w!"LF
 L\#. 4J"��Ç� � Z�#XPq |.#uP�m ��	L\#. P9w!"LF
Z�#�Q$ � L\#. �#���e" |.#u �O"KP.����� �w �5~#F OK ��\ P5}�q �"P. ,X#�� �Q"L�" #. �\ �#���"K +#I5�" �"P.� KPw �K#p5X" P�Q �d."O Q" �"�6�� 
L\#. �5qP�N2 �#=�" #������ �L�.��"K
���������������������������� ����\ �#���"K ��» Pdu������#���"K ��» Pdu
"O P5}��q �\ �#���"K Pdu L�#. L\#. P5��}�� ��� �L\ �O#pF 3#t-e �#������ Q" L¼OK �» Pdu Pz!" {#9� �"P.P5��}�� ���� K�LF �Pdu �q#¼ �\ �#���"K ��» |u"LF ���Ã� �4qPz Ph� OK ������������ PP K�LF�w �6O�¼ OK �KO"K O"L> �~�~ �Ç-\ �Q"L�" � ���Q 3#t-e 3"OM Pdu �. �y5W. ��\ P5}�q 4�#Ia �L\#. �5\"KK#=�" P5��Ia ��\ P5}�q 
L�w O�-Ä �� O"L> �~�~ �Ç-\ ��P5Ç�O#. Q" �w �O�e �. 
L\#. R�O O#�W. �"�I.$ 3"OM��" OK �w L�$ K�>� �. 3�#p5� �#�Pdu #. �q#¼ ��� �K ��\ P5}�q ��� Æ� �#> �. L�w�� +#=�" �#z � K�\��#. �5J#X Z�2 O�e �. �#B ;O#J OK ��\ P5}�q 3O�¼ ��" OK �LXO�� @��" ���� K�LF #6 P5}�q 4�#Ia 3O�¼Z�2 P5}�q ��. (KL=� � K�\��,_� �#B OKV1X � 	�������O#�\|Ç\
 �L\ �5J#X x�QLa �O�6 Q" �K#p5X"
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�K�\�� �L��#� �oÄ#`� �q#¼ K�\ K#=�" P5}�q ��� �K �$ OK �w �\�O �K�\�� �R�O�\ �#B O"L> � �5J#X�K�\�� �-X#E� P�Q {��Pq Q" �K#p5X" #. �#BP� �q#¼ �"P. �\ �=F
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P5� ,WFP. O"L> �~�~ �>O#J Pdu  GP5� ,WFP. �#B s�Ä  +
Q" �#���e" {�_F �"P. � �#B �O"��K Q" ��#�5�Wu OK YR�O K�>� {#�5F" ���A�� � �\Y#2 � 4I�O ,-X �.�K�\�� �K"K �\ ���'6 YO#pX 
�L\ �-X#E� �\ �=F Q" Z�. ��» K�LF 
�$ �K�.�q#w!
� �#B O"�> OK "O �$ L�#. � K�[� b�}I� v!#J � L�"Q K"�� #. �w K�\ {�N-� 4uK {#�w L�#. �\ ��}I6 � �P�zO#. OK4�QP. #� �Æ�5X�2 #. ��}I6 |E� ��R~ 3O�¼ OK � L\#. v!#J ��>O#J K"�� Q" �O#Ä �wL��w ��}I6 �"�e�E� OK�K�\ �L�#\�2

��\ P5}�q K#=�" �
�KP�N2�� �#=�" P�Q �#�6O�¼ �. �O#pF Y�O �. �>�6 #. O"L> �~�~ O�K �R�O�\�"�.Pa Y�O �Q"V2 
L\#-� �O"��K OK �\R�O ��#�� Pdu �s�Ä #6 �#B Y"P6 � PpF |F"P� OK �w �5~#F OK �#B PpF Y�O��" OK4�#Ia �w �#B �O"��K � O"L> �~�~ ��. �#`q OK �#B #. �~�~ �K�.RwP��� � ��t5W� Q" �#���e" {�_F ��O"Nz!�~�~#�. �"�6�� O�h�� ��" �. �K�\�� �R�O�\ �. 3OK#-� 
4X" �L\ ���Ã6 �"�I.$ L�Q#X 3"OM �Q"L�" �. �>�6 #. �$�w�6O�¼ OK 
4I�O �L\���Ã6 �#`q OKvL�" O"Lt� �. O#.P� ���"O$�. "O �\ �5XK |�#X� P�#X �|�. Q" �K#p5X"|2 �"O ��#�� OK 
o}5I� r#�Ä" OK �w K�O�� �$ {#�5F" 
K�\ �5I�O �#B |J"K �. �}FP� Æ� OK � �\ K#�Q �=FKP�N2 3O�¼�y5W�$ �. �R�O�\ K�\�� ��¼�6 ,-X ��" �. �L��[� �L�"O �#B �#�5�" #6 �\ �#���"K � K�\ �5W.KO"� �.Pa O"L> �~�~ �. �R�O�\ ��F OK Æ52 #. �"�6�� 
�\ �L\�L�"O 4~��X �"P. � �5W. |2 3O�¼ OK ���"K" ���Q DdX �. �$ �L�XO #6 ,�6P6 ���� �. �R�O�\ �K�[� ;O#J �#B 4�RwP� Q" �~�~ �w �6O�¼ �. 
4J#X�L.#���

�w �6O�¼ OK �L�\#. �Q"L�"Æ� )-�Pt6 �\ �#���"K �w 4X" �#���e" |.#u �6O�¼ OK �R�O�\ �"P. |�. Q" �K#p5X"��F OK 4\OK � R�O �#���"K �w L\ L�"�J ,>�� 
|�. cX�6 �#B |J"K �. �$YR�O 
L�\#. 3�#p5� #���"K �Q"L�"�w L�$ K�>� �. P5}�q OK "R=� 3O�¼ �. 4\OK � R�O �\ Q" ��#���� �=�5� OK � L��\Æ�Çp6 Py�LÇ� Q" b�tX�~�~ Q" �K#p5X" 4~#F ��" OK � 3O�¼ ��" OK �4X#w L�"�J �"�hF�� |.#u �"R�� �. ��\ �q#¼ ��$O#w Q" )�}W��L�w�� "L�2 3O�Pa �R�O�\ �~�~ #� ��P6

���



�L�"O �$ �#�5�" �. Æ�KR� #6 �#B �O"��K � O"L> �~�~ ��. �#`q OK �w @��" ��� Pdu �. 4X" �"�~�~ �R�O�\ �~�~�~�~ O"L> �~�~ O�K OK�\ DdX �L�$�#. ,X#�6 �. � K�\�� �5I�O �#B �. <�OL6 �. �$ s�Pe Q" �q#¼ �\ �K�\��OK �K�\�� ;O#J P5}�q �#`q Q" �~�~ ��� � KP�N2 �#�#2 �R�O�\ 3#�}�Ä �w��#> #6 K�\�� �L�[w �#. �. �R�O�\,_� 4u�� O"L> �~�~ 	@��" ���
 P5}�q �"P. �q#w �#`q �5qPz Ph�OK #. "L5." �#B 
�O"��K �K�. �\R�O c�"P\���"O$ ��. � 4uK #. ��"K � 4u�� O"L> �~�~ �K ��. �#`q � KP�z�� 3O�¼ R�� ��"K �O"Nz!�~�~ V1X � K�\��4uK #. 4~#F ��" OK �R�O�\ 4X" �O�Pa 
4u�� �~�~ ;�PJ �LÄ �#Ç�" Q" Q"P5F" O�h�� �. �K�\�� �R�O�\�KP�z 3O�¼4u�� �~�~ �L�[w!�#. #. �#�R�� �]#J
|zYKPz � ��"O�KY�O �

�#�B �O"���K YR�O Q" �P�z�}> 8Ä#. �O"Nz!�~�~ � �O#pF |F"P� ��� OK ��"O�K Y�O #. �O#pF OK |z K�>�#� � |�. #.
 �5pz Z�2 �#�\�O Q" �K#p5X" #. �R�O�\ �"P. �Q� �#`q ��-Ã6 � O"L> �~�~ ,_� Q"V2 "N~ �K�\���K�\�� ��\ P5}�q K#=�" �. 3OK#-� 	�R�O�\ �~�~
��6#�J OK ��w �O��e �. 
4X" �O#pF |z 4h}m �=�OL6 �K�.�w #. �&�6 �O#pF Y�O ��" OK �R�O�\ ��"L6OK �O#pF |z +�XO Q" �}�X� ��" �. #6 K�\�� �K#p5X" |z Q" �O#Ä +$YKPz Q" 
|z YKPz �#> �. �R�O�\�L�$ |�Ä �. �P�z�}> ��\ P5}�q ��.�
�Q� � �K�. O"KO�JP. �"�T�� 4���" Q" 
��\ P5}�q ��[5W\ � �#B ��L.$Z�#w Q" �P�z�}> P. ���Ä |�Ä ��"�L�$ |�Ä �. YKPz OK +$|�#w �L\n#¼ #6 s�uK � �q#w3O#h� 4X"
�\ �#���"K �5W. |2 Q" �P�z�}> �"P. 
4W�� �Q"L�" Æ� �. ,}m" ��\ �#���"K K#Ã." �Ç�$ �. �>�6 #. �}wO�e�.�K�\ �K#p5X" �R�O�\ �~�~ Q" ��\ P5}�q 4J#X 3#�}�Ä OK K�\�� ��¼�6
OK^~#J#� R�O 3"OM 4wPF ���A�� � �-�}6 � O�6�� O#w Q" �\#� �#�\QP~ 
S#1�2 Z�#�Q$ �K"K�#=�" �#�P> OK�\ Q" �O"Lt� �[��� 4X" �Q� �O ��" Q" �K�\�� ��\ P5}�q DdX 4q" ,>�� ,}m" 
�#B |J"K �. +$ #. �\� �ÃX�6 ��6#J Q"V2 L�$L�"�J ���� �O#�\ZI. OK �w�R�O�\ �~�~ s�Pe Q" #6 K�\ �P�JM �#B O#�w OK �q#¼�K�\ �"P-> |¼#F K�-�w 
�\ �K�Rq" #. S#1�2
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�� :HOO GHYHORSPHQW

��#B ��[5W\ � �ÃX�6 ����
� 4X" �#B ��[5W\ � �ÃX�6 
�O#pF 3#�}�Ä �}��Ç6 �}FP��w 4X" ��PÇX" #� Æ-[� �#��~�~ n"Pe" OK �Ã�-e �q#¼ #� �5q#� �ÃX�6 �td�� Æ� K#=�" 3#�}�Ä ��" Q" nL�Q" P6M�p� |.#u � 4\OK �L�.��"K #. �"�td�� � K�\ �P�z�}> S#1�2 �#y�� �#B |J"K �. R�O 3"OM K�O� Q" )5�#���K�\ K#=�" O"L> �~�~n"Pe" OK �"�I.$ K�JO"Pu �#\Pdu �Q"L�" ,�6P6 �. 3"OM 
�5q#� �ÃX�6 �td�� OK � K�\�� �#B ��L.$ P:�� j#Ã\ Z�"Rq" 8Ä#. �ÃX�6Z�"Rq" #. )=�OL6 � KP�z�� O"Pu ��\ �q#¼ #� O"L> �~�~3O�#=� OK3"OM ��P64\OK �w,�6P6 ��" �. 
L�P�z���K�\�� ��5�� �"�I.$ �#��5[�� �L�.��"K �. #6 
K�\�� P6R�O #���"K �~�~ Q" �}¼#q�w��#��#B OK � L�w�� P��l6 v!#J 4q#. ,WFP. P5��XK ��L�B #6 P5��5�#X ��L�B Q" �5q#� �ÃX�6 ��F#� 4�#IaK"�� �w�te#�� OK #� � L\#-� O"L.$�#���� �L�.��"K #. ,X#�5� �Ç-\ K#Ã." #� �L\#. �L[� �#=�" �.�J �. �O"Nz!�~�~�td�� 
 L\#. �L[����.Z�2 �#B �#�5J#X OK��\ P5}�q #� � L�\#. R�O ��"K �4J"��Ç� )-�Pt6 �"�I.$ �L��K |�Ç[6� 4\"K L�"�J ��K�X#� |Ç[� 
S#1�2 �#y�� #�~#X �#B �#�5F" � K�\��� O"L�#2 RzP� �5q#� �ÃX�6�4X" P:�� �#B n"Pe" �K�LE� OK O"L.$�#���� M�p�4�}.#u � L�p� |I}I6 Z�"Rq" Ph� Q" �#B ��[5W\ � �ÃX�6DdX 4q" � Z�"Rq" �#B ��L.$ �"R�� �=�5� OK � KP�z�� 3O�¼ P5�#X$ �#B nPe �. �"�I.$ Q" +$ �#�P> O�-Ä�L.#��� Z�"Rq" 	 BB4q" �. ��L.$4-W� 
 �#B �T�� 4�qPi �Z�#w +$46Q" R�O 3"OM �}�X� ��" �. �4X" VÇÃ~#. #� �#B �. �"�I.$Q" +�#�5� �#�P> K#=�" �#B ��[5W\ � �ÃX�6 U#X"�L��\��� ;O#�J �#B Q" � K"Q$ L��w 4��#t� �qPe Æ� �#�P> |.#t� OK 4X" �Ç�� �w P64\OK �#���"K ��.��K�KQ � �L\ PpF 3"OM �KPw ;O#J O�h�� �. 4IX �#���L. OK �L\ PpF �#��#B OK �[5W\ � �ÃX�6 3#�}�Ä�4X" �"�I.$ �#�q#Ç\ � QOK OK �5q#�� ��ÇE6 � �P� 3#.�XO�K�\�� �#=�" �}FP� �K OK ���Ã� �#B ��[5W\ � �ÃX�6��\P5}�q K#=�" � �O"Nz!�~�~ ��6#J Q" V2 �O#pF �}FP� OK ����.O�6 �-�}6 cX�6 �#B |��Ç6 � �O#pF �#�#2 Q" V2 S#1�2 Z�#�Q$ �#y�� OK �� KO"K �O#pF Y�O �. �y5W. �O#pF ��6#J OK �#B ��[5W\ � �ÃX�6

�"�.Pa �O#pF Y�O OK �[5W\ � �ÃX�6 �
� ���#2 � K#�Q )5-W� Pdu #. ZÇ}z Q" �K#p5X" #. ��\ P5}�q K#=�" 3O�¼ OK � �O"Nz!�~�~ ��6#J Q"V2 Y�O��" OKK#=�" 4wPF ��" �L��\�� OL�}�X Æ� |J"K OK ��5W�2 4wPF �. ��-\ �5wPF ,>�� �#B |J"K OK �$ �K"K �#.
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� ��\ �L�\ �L�w!"P2 8Ä#. �#�P> 4�> �5J#X U�ÇÃ� #. � L�w�� VÇÄP. � �#B |J"K �. �"�I.$ Q" ��#�P>Q"ZÇ}z �}�X� �. �w L��\���#B KO"� �Ç-\ s�Pe Q" ��"KR�O K"�� �K�\�� O"L> �~�~n"Pe" OK �L\¿�> �#��X#��L��\�� ;O#J �#BQ" �O#Ä �n#¼ ��#wZÇ}z �}�X� �. �L\;O#J+$� K�[� �#B KO"��� �|z Py�K #6 L.#��� ��"K" OLt�$|�Ä��"� L\#. {�Q )-�Pt6 � s}Ã� K"���P�zO#�w ��. #�. �O#p�F Y�O ���" OK "O �ÃX��6 � �[5W\ |�Ä 
R�� �KP[q �"�� Q" �K#p5X" #. �"�6�� ���A���K"K �#=�" R�� vPE5� �#�O�XP1�w!
|zYKPz #. ��"O�K �O#pF Y�O OK �[5W\ � �ÃX�6 �

�"�T�� 4���" Q" 
L��\�� PpF |zYKPz � ��"O�KY�O #. �w��#��#B �O#pF �}FP�OK �[5W\ � �ÃX�6 3#�}�Ä�K�\ {�N-� �q#w4uK L�#. �$ �K"K �#=�" OK �4X" O"KO�JP.#. �#�Q�� �K�\�� j�P\ O"L> �~�~n"Pe" �R�O�\ �}FP� OK|zYKPz #. ��"O�KY�OOK �#B ��[5W\ � �ÃX�6+$ �#�P> 
|zYKPz �#> �. 
�R�O�\ ��6#J OK �w �O�e �. �K"K Z�#w "O �O#pF |z4h}m ��\ P5}�q K#=�"�K�\ �$ ��Ry�#>�"P. � KP�N2��� �#�#2 �}FP� ��" OK �ÃX�6 3#�}�Ä �Ç�~� K�\�� ��}I6 ��#w �#B |J"K |z ��5X c�"P\ ��" OK�KO�$ ��P�. ���A�� � �#B O"L> OK �L�#��u#. �O#pF Æ�w �4X" �KPw M�p� �"�I.$ OK �w�O#pF |z �KPw ;O#JQ" �w KP�z�� 3O�¼�Py�K �#�\�O �. �#B ��[5W\ � �ÃX�6 
KO"K O"Pu P64\OK 3"OM ��.� OK �w R�O��"K K"��� KP. �#� �"�6�� "O �KP[q �"�� � ��Q��5W�2 �}�> �$

�� 6XUJLQJ

Q" #� � 4X" �qPdÇ� /#2�X �"O"K �w O"L> �~�~ �}J"K Pdu �. �Ç�5X� �#���"�5X" Q" ���Q��5W�2 Y�O OK ��~�~ |�J"K OK |z �L�#��u#. �Ç��"P. ���Ä 
�$ �KP. ���#2 � �#. #. �w K�\�� �K#p5X" |Ç\ �"��"�5X" �#�XP.U�ÇÃ� #. � K�\�� �#B |J"K OK;�� K#=�" 8Ä#. �$���5W�2 4wPF 
K�\�� R��6 ��#w �$�#��Ç-\ � O"L>�~�~ |J"K �. �O#pF |z �#�#t. � �K#. �X#� � 4}�X �P�h� R�O ��"K P¼#�Ä 
�"�I.$ �. �#B Q" +$ �#�P> �L\�L��\�� ;O#J �#B Q" <�OL6 �. � �L�Ç� O"L>
KP�z��� O"P�u �K#p5�X" KO��� |�z YKP�z #. ��"O�K �O#pF OK �#B �ÃX�6 � ��"KQ|z �"P. �w �Py�K Y�O ��4X" �KP[q �"�� �P�zO#w!�.� Q" L�6O#-Ä #��$ ��" �w4X" �L�B �#�"R� �"O"K �KP[q �"�� Q" �K#p5X" #. �#B ��[5W\ � �ÃX�6O�XP1��w �}��X� ��. ���Ã�� ��w �O#p�F �#�#�2 OK ��[Ç.$ �K"K �#=��" �}¼#q�. � 3"R��=6 ,_� 4~��X ��K�\�� �#=�" �O#pF �#��#y5XK

���



�ÃX�6 ��F OK �#B Q" �X#� � �\ �L\ ;O#J |.#t� OK �[Ç.$ 3"R��=6 �P�N2,�X$ �LÄ ��q#a" 3"R��=6 �. Q#�� �LÄ � �#y5XK �#�O�XP1�w Q" �wPE� ��P�� ��t5W� ���#6 �K#=�" Y�O��" Q" �K#p5X" OK "O ��#�5�K�LE� 	+$��5X
 j#-\" ��� 4�#Ia � 	Æ�6#5X" DdX 
+$DdX s�Ä� KO"K KP.O#w KO"�� P9w!" OK �L\ Pw!M Y�O #�5�K�LE� ��" �mO �}Ä �~� 
L�w��� K�\�� �#=�" P�Q Y�O �K #. ���Ã� �KP[q �"�� Q" �K#p5X" #. �#B ��[5W\ � �ÃX�6

�� (GXFWRU SLSH �� $LU SLSH

�w �KO"�� OK � K�\�� �K#p5X" ���}I6 �~�~ �"��Ä �. O"L> �~�~ Q" �,_� �#B OK )��t5W� "�� �~�~ � {�" Y�O �Y�O ���" 
L\#-� ��Ia �"L�B "�� �~�~ Pdu �. 4-W� O"L> �~�~ Pdu #� � L\#-� K#�Q �#B OK +$ DdX s�Ä� KO"K KP.O#w!,_� #. � ��}I6 �~�~ �"��Ä �. �Py�K � �"�� �~�~ �"��Ä �. �Ç� �~�~ �K Q" �K#p5X" #. 4~#F ��" OK � ��K Y�O �|u"LF 4~#F ��" OK �KP�z�� �#=�" �#B �ÃX�6 � �[5W\ �� �O#�\ |Ç\ s-e ��}I6 �~�~ |J"K OK "�� �~�~�KP�z O"Pu 	S#1�2 {#F OK +$DdX
 Æ��#��K DdX P�Q L�#. �~�~ �K P� {�e ��»� "�� �~�~ |J"K Q" +$��5X ��}I6 Q"V2 � K�\�� �L�"O ���#2 4�X �. "�� �~�~ |J"K Q" �KP[q �"�� Y�O��" OK��w,-X �. �w K�\�� K#=�" ��}I6 �~�~ |J"K OK +$ #. "�� �#�.#-F Q" �e�}I� +$ |J"K �. �KP[q �"�� K�O�� K�\��,>�� "O ��}I6 �~�~ Q" +$;�PJ � �L�$�#. 
+$ ��5X �. 4-W� b�}I� ��" ]�_I� �Q�� L�O"K4���" �#B ��[5W\� �ÃX�6 �"P. Y�O��" P:�� ��$O#w OK P�Q |�#Ä �K	Æ�6#5X" DdX P�Q "�� �~�~ L¼ OK
4X" rPl5W� +$ OK �w "�� �~�~ {�e O"Lt� �	������������������
 +$ ��}I6 �~�~ Pdu � "�� �~�~ Pdu ��. 4-W� �"�� �~�~ Pdu��}I6 �~�~ PduQ" L¼OK ��" �KP�y. O"Pu Æ��#��K DdX P�Q P5[�. #� L¼OK�» K�LF "�� �~�~ �w K�\�� |¼#F ��#�Q ����. 4~#F|E� Q" "�� �~�~ {�e |w!
 L�$��4XK �. "�� �~�~|wO"Lt� �. KP�z�� O"Pu Æ��#��K DdX P�Q �w "�� �~�~ {�e4-W��	K�\�� �-X#E� �#B |J"K OK "�� �~�~ �dt� ��P6���#2 #6 +$ ��}I63O�¼��" OK �L\#. �/�$� "�� |w{�e � �$� "�� �~�~ rPl5W� 4�Wu �� �O#�\ |Ç\ OK ���w ½Pq {#9� �"P.BBBBB � �»»$/�$ � Q" 4X" 3O#-Ä "�� �~�~ rPl5W� L¼OK�.#5W�" DdX s�Ä �4X" �L\ �5qPz Ph� OKÆ��#��K DdX P�Q Q" "�� �~�~ rPl5W� 4�Wu �Ç�$ Pw!M |.#u ��� �5Ç��KO"L� 4~#JK L¼OK ��" �-X#E� OKO#[q 3O�¼ ��" OK �w4X" S#1�2 j�P\ �"P. �Q� O#[q KO�$P. O�h�� �. �.#5W�" DdX P�Q OK "�� �~�~ {�e ���Ã6K�\ �L�=�X P5� ,WFP. +$ ��5X j#p6O" �A�#�B �L\#. +$��5X O#[q Q" Z�. L�#. "�� �~�~ |J"K �. �KO"��"��)-�Pt6 PpW�6$ Æ�
 L�$��4XK �. PpW�6$ ,WFP. O#w j�P\ �"P. �Q� �"�� O#[q�» KLÄ �. +$j#p6O" ��Wt6 #.�	4X" +$ ��5X P5� �K {K#Ã�
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�KP[q �"�� Q" �K#p5X" #. �#B ��[5W\ � �ÃX�6 ��� |Ç\
���



O#w j�P\ � +$ ��5X ��}I6 �"P. �Q� �"�� O#[q ���Ã6 �"P. 
K�\ �-X#E� 3�q ,WFP. +$ ��5X j#p6O" Pz!""�� �~�~ �#�5�" 4X" P5�. �[Ç.$ �#�L�"O Z�"Rq" �"P. ����w�� ��Wt6 ���� KLÄ �. "O {�e 3�6�, LF"� ,WFP.rPl5W� L¼OK #. ��t5W� 4-W� �KP[q �"�� #. �#B ��[5W\ � �ÃX�6 ��$O#w �L\#. O"LJ"O�X P5� � #6 � K�LFDdX �w �KO"�� OK �4qPz L�"�I� 3O�¼ ��}I6 
L\#. �w�}�J +$ P�Q OK rPl5W� �~�~ L¼OK Pz!" �KO"K "�� �~�~�#�L��"O #�. +$ ��}I�6 |��Ä � 4qPz L�"�J O"Pu +$ P�Q �P5�w �"R�� �. "�� �~�~ 
L\#. s��Ä )5-W� �#BOK +$�L\ L�"�J �#=�" �P6���#2�4X" �L\ ��"O" �[Ç.$ j#p6O" � "�� �~�~ rPl5W� L¼OK ,X#�� �#�5~#F � �O#�\ {�L> OK
�[Ç.$ j#p6O" � "�� �~�~ rPl5W� L¼OK,X#�� �#�5~#F �� {�L>�"R�� ,WFP. �#�L�"O O"Lt� �~�~ �}w {�e rPl5W� �"�� �~�~ O"Lt� j#p6O",ÃÇ� 3�q P� �"P. �~#z! 3�q �. "�� �. Æ��#��K DdXP�Q �[Ç.$"�� L¼OK 3�q 3�q �.|u"LF ���� �� ��� �� ��{�-u |.#uLF ���» �� ��� �� ��|u"LF ���� �»� ��� �� �»{�-u |.#uLF ���� ��� ��� �� �»|u"LF ���� ��� ��� �� �»»{�-u |.#uLF ���� ��» ��» ��» �»»|u"LF »��� ��� ��� ��� ��»{�-u |.#uLF ���� ��� ��� ��� ��»|u"LF »��� ��� ��� ��� �»{�-u |.#uLF ��»� ��� ��� ��� �»|u"LF »��� ��� ��� ��� �»»{�-u |.#uLF »��� ��� ��� ��� �»»|u"LF »��� ��� ��� ��� �»»{�-u |.#uLF »��� ��� ��� ��� �»»

v!#Çd¼" O"Lt� �L.$ �~�~ Pdu � "�� �~�~ Pdu �. �>�6 #. �w �L\ ��h�6 �5~#F �"P. �#uO" r�q {�L> OK � D�a�6
4X" �L\ �5qPz Ph� OK "��,ÃÇ� 3�q P� �"P. 	�~#z!
 �L\ ��}I6 +$ O"Lt�,WFP. �#�L�"O �"R�� � L\#. |u"LF�L\ L�"�I� |¼#F �#�L�"O O"Lt� ��" �#�5F" |�Ä OK �~�
���



KO���"�� O#[q ��=F 
KP�z O"Pu Ph�L� L�#. �KP[q �"�� #. �#B ��[5W\ � �ÃX�6Y�OOK (P9w!" �w ��� |�"�Ä Q"� j��� #. L�#. O�XP1�w 4�qPi "P�Q 
K�\ ���Ã6 c�"P\ L>"� O�XP1�w 3OLu |�#Ä �K ��" U#X"P. #6 4X" Q#���L\#. ,X#�5� O#w c�"P\�#�5-W� � KO"K �y5W. �.#5W�" DdX � �#B s�Ä 
+$DdX P�Q OK "�� �~�~ {�e �. �[Ç.$ j�P\�"P. �Q� O#[q ��L�"��¼�6 |.#u P�Q
K�\ ,_� +$ DdX P�Q �t�Ä P� OK "�� �~�~ � L\#. P5� ���� Q" P5�w �#B OK +$ ��5X 4�#Ia �A�#�B�L�w�� ���#6 O#w j�P\ �"P. "O �Q� O#[q 	PpW�6" ���
 ��� 3�6�, 3OLu #. �O�XP1�w!K�L�F 3OL�u #�. �O�XP1��w 3O��¼ ��" OK 
L\#. P5� ���� Q" Z�. �#B OK +$ ��5X 4�#Ia �A�#�BDdX P�Q P5������ s�Ä #6 "O "�� �~�~ �"�6�� 4~#F ��" OK �K�. L�"�J �Q� 	PpW�6$ ����
 ��» 3�6�,�KPw ,_� �.#5W�"�A�#�B ���Ã� �K�\�� b�.P� 
4X" Ph�KO�� �#B Q" �$ ��}I6 �w �.$ �=F �. )��t5W� Q#�� KO�� �"�� �=F ��~#zÆ� K�LF "��,ÃÇ� 3�qÆ� 
L\#. �5\"K O"Pu 	Æ��#��K DdX
 +$DdXP�Q S#1�2 �#y�� "�� �~�~ ��»� 4X" P�l5� ��}I6 j#p6O" P��l6 #. O"Lt� ��" �L�w�� ��}I6 "O+$
O�6��� ���.O�6 0�2 Q" �K#p5X" #. S#1�2 Z�#�Q$ �}FP� OK �#B��[5W\ � �ÃX�6 �

s�Ä �. �>�6 #.
 Ph�KO�� s�Ä OK ���.O�6 0�2 ,_� #. �O#pF �#�#2 Q" V2 S#1�2 �#�[�#�Q$ �K"K �#=�" �}FP�Q" �[Ç.$ O�6��4.#: � �w O�K #. "L5." 
3#�}�Ä j�P\ �"P. �Q�3#�Lt� �KPw �K#�$ � 	4q" �"R�� � �.#5W�" DdXn#p\ � R��6 ��#w O�K ��" OK �#B Q" �>�PJ +$ �#�P> #6 L.#��� ��"K" OLt�$ � j�P\ 0�2 ��L.$|u"LF #. �#B|J"K �. +$��5X 4[zP. 
S#1�2 ¿du � O�6�� �KQ ;�w#. c�"P\ ��" OK �K�\ s}Ã� K"�� P�#X � R�O �X#� Q" �O#Ä�

�� %DFN ZDVKLQJ

�K�\�� �#B �ÃX�6 � �[5W\ 4ÄPX �4~��X ,>�� 	�U�ÇÃ� ��[5W\
 �#B�n#p\ ��#w 0�2 Q" �>�PJ +$�#�P> L�#. 
�}FP� ��" ��6#J OK 
�KQ ;�w� O�K ���� #. �[Ç.$ �6L� Q"V2#. R�� �}FP� ��" OK �K�\ S#1�2 �P5[�. ��L.$ #. �#B #6 �L\ �K"KZ�"Rq" O�6�� O�KV1X �L\#. s}Ã� K"�� Q" �O#Ä�L.#��� ��"K" �[�#�Q$0�2 O�6�� �"�6 #. �#B ��L.$ P9w!"LF #6 |�Ä ��" � �5q#� ��"K" �[5W\ 
�KQ ;�w!YKPz ���"O�KY�O#. �w��#��#B KO�� OK � KO"K �"�I.$ �#�5J#X � �#B c�"P\ �. �y5W. �[5W\ ��ÃX�6 3L��KO"K O�XP1�w #. �}-u �ÃX�6 �. �y5W. L�"�L\�O#pF 
|z!�K�. L�"�J P:�� �#B �T�� 4�qPi K#�KQ" OK K�\ �#=�" �P5[�. �#�Q � 4uK #. �#B �ÃX�6 �Q"L�" P�Z�#�Q$ Y�O �. b�.P� KO"L�#5X" OK ���.O�6 0�2 #. �#B ��[5W\ � �ÃX�6 �"P>" ��E� � |�Ã~"O�5XK 3#��R>�K�\�� ��¼�6 �$ �. �Ã>"P� �w 4X" �L\ ��"O" �"�I.$ �Ç��#��K�OL�� ,�"Pa �-X#E� �+$�#��#B S#1�2

���



��#��X v�}. 4J#X � O"L> �~�~ O#�� ����
��Q�O ���.Z�2 � Y�2 OK ,_� � �#BPX ��#��X v�}.4J#X 
O"L> �~�~ O#�� �#B Æ� �#�5J#X �}FP� ��PJ$�4X" +$DdX �P�z!�Q"L�"�~�~ ��5X �Q� 
L��\�� �O"L�y� �O"Nz!�~�~ |.#w +�u �}�X� �. � L�K"Q$ #��~�~ �w �~#F OK �O"Nz!�~�~ ��6#J OK�KcX�6 �wL�P�z�� O"Pu �#B OK RwP��� � ��t5W� 3O�¼�. #��~�~4~#F ��" OK �K�\�� |�E6 O�wN�|.#w cX�6�~�~ ��5X �}�X� ��" �. � |_5� �$ �. Æ�P5Ç~" Y�> #. 
L�$ L�"�J (LÃ. �w �6#_I[� s-e ,X#�� ��$P�6 �Ãdu�K�\�� O#���4X" �$4[2 ��5. � �K#� �~�~ ��#. �-~ #���$P�6 �#z!��Ç6 
L\#. �L\���.Z�2 �K#� �~�~ 
�#B �"P. �w �KO"�� OK�.#�5XK �"P. 4X" �Q��d�"P\ ���B OK �L\#. O"KO�JP. �q#w �#ÇE5X" Q" ��$P�6 �#z!��Ç6 L�#. 3O�¼��" P�m OKs�Ä �$ OK O#�� �#���$P�6 � K�\�O"KP-w!#J ,X#�� c�"P\ �. �L�XO #6 O"L> �~�~n"Pe" 
4IX )5-W� �#z!��Ç6 �.#. 3O�¼��" OK 
L�#�� 4XK �. ,X#�� c�"P\ � L\#. P5� Æ� Q"Z�. �O"KP-w!#J s�Ä �w �6O�¼ OK �L��\,_���$P�6 ,_� �"P. ,X#�� c�"P\ L�#. ��� �P�m � ��#��X v�}.,_� #� � �KPw ��Bx�X �|�-u Q" �Q� 3"L���6�KO�$ K�>� �. "O O#��|J"K OK O#�� ��$P�6 �Ãdu �K �w4X" P5� ��������»�� �O"KP.�P�. ��q#[5w!" �#��#B OK ��#��X v�}. K#Ã."� #6 ��� �$ �Ãdu P� {�e � �� � �� �P�� �#B s�Ä � O"L> �~�~ Pdu ,WFP. �~�~ O#�� �#���$P�6 �KP�z�� O"Pu �$�$ ,ÃÇ� P5� P� �"P. �#��X �Pz�}�w!��» |u"LF L�#. ��#��X v�}. ��5. 4J#X �"P. �K�\�� �5qPz Ph� OK P5��#��X 3O�¼ ��" P�m OK �Æ� 0�6 �#��X 
L\#. �5\"K �w �O�\ ��5. �qP_� +$ �w �d�"P\ OK 
 K�\ �K#p5X"� �~$K"�� � v!#J Q" �O#Ä � �L\ �5W\ ��#w �X#� � �\ D~#_� #6 L�$|�Ä �. 4uK L�#. �	K�\ nP_� � #6 � 0�6�L\#. O"L> �~�~ �-~ Q" P5���#2 P5��5�#X�» |u"LF v�}.��#. DdX � L\#. +$ OK {�}E� �#���#w!OK �~�~ O�K �R�O��\ �"P. ���5. v�}. P�Q OK �>�PJ #. @��"� Pdu �. �Ç� |�#� �~�~ �K ,_� 
��5. |J"K OKOK+$DdX �P�z!�Q"L�" �"P. O"L> �~�~ �. {#_6" � �PpF K#=�" #. @��" ��� #� � Pdu �. �Py�K ��O"KP.�P�. �}FP��L��\ ��-Ã6 �O"KP.�P�. �}FP�OK � K�\ K�LW� ��#w Æ�P5Ç~" Y�> #. P5��}��� |u"LF 4�#Ia #. �K��q rO� Æ� �}�X� �. L�#. �#B ��#�K���.Z�2 0�2 ,_� Q" |-u +$DdX �P�z!�Q"L�" �"P. @��" �� Pdu �. Y�2OK #. Y�.Æ� � ��-Ã6 �"�PpF �$ RwP�����R~ 3O�¼ OK � K�\ ��-Ã6 L�#. ��R6O$ ��L.$ #. ,X#�5� �>�PJ �~�~Æ� 
L\#. ��R6O$ �#B �w �KO"�� OK �K�\�K�\ �K#p5X" +$ O#[q #. ,X#�5� �Ç}q P�\ Q" ��R6O$ �#�P> {P5�w � �5W. �"P.��" OK �w 3�#p6 ��" #. 
4X" �#. OK �L\ Pw!M �#��#B L��#� P5��R�2 �#��#B ��#��X v�}. � �~�~ O#�� 3#_I[�P5� ����»�� R�� ��#��X v�}. K#Ã." � K�\�� �K#p5X" P5�»�� �Ãdu P� {�e �. �» �P�� ��$P�6 �Ãdu �K Q" #��#B�KO"L� 3O�Pa ��#��X v�}. OK +$DdX �P�z!�Q"L�" � �\ �5I�O �"P. |�#� �#��~�~ ,_� )��a �4X"

���



P� �. ��#��X v�}.n"Pe" �w �6O�¼ OK �K�\ ;OK �#B Y�2OK #� �~�~ ��L. ��O OK �#B j�� � �O#�\ 
O#w ��6#J OK��#�K n"Pe" OK+$�L\¿�> �#Ç�" �w��E� �. 
K�\ �w!"P5� � P2 �~#J �#�5�Wu R�Pw!#J �}�X� �. L\#. �~#J4}Ä�K�[� �Ç�� �#B
�X#�\���Q GP��� � ��q 3#_I[� ÈP. ����

� 4X" P�Q CP\ �. �6#_I[� �3#Ä�e" ��#F � K�\�� �t}6 �#B P� ��#�X#�\ �"��Ä �. ÈP. ��"�P�h�� �P�y�K ,}d�� � 	��Pu 
�#5XP�\ 
�#5X"
 �O#pF �dt� ��#�q"Pl> 4�Ãu�� �|�#\ � ����Ä3#Ä�e" ���P�m � �O#pF H�O#6 
3O#h� �#y5XK 
#�PqO#w!� �#B ��q 3#�¼�_J P�#X � ��#�z s�Ä � Pdu 
�O#pF Y�O 
�#B j�� 
L�Q#X j�� �|�#\ � ��q 3#_I[� ���P�mPh�� ��. � �K"K GO �#B |��Ç6 �}FP� #6 �O"Nz!�~�~ � �O#pF 3#�}�Ä �#y�� OK �w �¼#J KO"�� � 3#hF�� �¿du #� � �p�w � ��w3"P��l6 � P�h� K�\��4\"KK#� 4�Wu ��" OK 
4X" P:�� �#B ��#X#�\ OK Pi#� UL�����P�m � ��#�z!#� �#�pu�6 
�#B n"PE�" 
�O#pF ¿�#�#. �td�� �L\8�7�0 �#��[t� �w �6O�¼ OK � �O#pF �dt� ��#�q"Pl> 4�Ãu�� �K"K�#[� �"P. � |E� �w�Pw! ����A�� � �Ã�-e ½O"�Ä �. 4-W� "O �#B |E� �$ Q" �K#p5X" #. 
L\#. �5\"K K�>� 	����������
 ,X#�� U#�t���»»»»�L��w�� ^I[� 
�L\ ���.Z�2 �K�LE� OK O�#=� O#��" � ����QP�Q +$¿.#���L\ PpF s�Ä #6 ���Q �#���� 3#_I[� P�#X � �L�.��"K 
�S�~�5�~ �#��zT�� Py�#�#�� � �X#�\���Q GP��� ��$ O#�w OK � L��w�� ��XP6 �-�> 3#Ä�e" P�#X Q" �K#p5X" #. � v!#J �#������ Z�#�Q$ � 4��O #. �w 4X"�L��K�� �#[� "O s�Ä �. 4-W� �#B +$�p�w 3"P��l6 ��E�� � �O"Nz!�~�~ ¿dt�
�#�L��. P�#�X �"P�. � K�\��� |���Ç6 �td�� ����Ä3#Ä�e" Q" �K#p5X" #. �$ {�" 4�Wu 
�Pq ��" ��h�6 �"P.��#F �w �O#pF ��"Q�OYO"Rz �#�zP. Q" 
4X" �#B ��q 3#_I[� �. b�.P� (P9w!" �w �Pq ��" OK �L\ ���.Z�2� �L[� ���.Z�2 �Pq ��" OK �w ��#�95X" KO"�� P�#X � 
4X" �K#p5X" L\#.�� �#B ��q 3#�¼�_J �3#Ä�e" ��}w!�K�\�� ;OK3#hF�� 4�Wu OK Pi#� UL��� Ph� s-e 
KO"K 3O�Pa �$ Pw!M�K�\ �>�6 |�M KO"�� �. L�#. 
L��w ��XP6 �P5[�. 4uK #. �Ç��" �"P. "O �X#�\���Q GP����-�Pt6 �}�J #� � �KO�J 4XK 
�KO�I�4XK j"��" � �5qO O#w �. 4uK �"R�� 
�O#pF Y�O �. �>�6 #. 
#������ ��L�P�z�� O"Pu ��#X#�\ � �XOP. KO�� 
�K�.���Ã�6 �"P�. P�Wp�6 � P�-Ã�6 Q" |¼#�F <�#5� Q" 
KP�z�� 3O�¼ #��$ OK ��#��2�#B 3#�}�Ä �w ��#��#B OK �|��Ç6 OK #���� 3#�¼�_J P�#X �n#Ç\ � QOK � �y5WÇ\ K�>� 
�w!"P6 �>OK 
�L�.��"K 
3#t-e 4�#Ia

���



�L��w �K#p5X" �X#�\���Q GP��� D�E_6 #� ���w!"P6 � �5IX �>OK 
�O#pF 4ÄPX �P�h� L��$�� 4XK �. �O#pF ��F OK �w �6#Ä�e" � 3#�¼�_J Q" ��L��w �K#p5X" #���� �K�. �\R�O � �6��\ #� � 3#t-e
�P�N2M�p�� � |I}I�6 �"R�� 
j#-\" ��� 4�#Ia 4J#�\ �"P. �td�� Æ�R�q��S 3#Ã~#d� <�#5� Q" �K#p5X" �owx�X s�Ä �V�>� L\ L�"�J �#=�" R�� �L�.��"K Z�#�Q$ )��R~ 
L�\#. �L\4\"KP. �q#w4uK #. v!#J �#������ �w �6O�¼ OK ��L��K�� �#[� �X#�\���Q GP��� OK � L��w�� ^I[� "O ����� �L��K|�Ç[6 �#���"K K#Ã." L¼OKQ" �K#p5X" #. 4IX �#�L�Q#X �O#pF OK x�X 3#�¼�_J P�#X � |I}I6 O"Lt� 
�S�~�5�~ 
�X ���Ã6 �"P. ��KP�z�� O"Pu GP��� |��Ç6 OK �}¼#F <�#5� �#y[�#�Q$ �. #��$ {#XO" � 	�Rl�
 �KO�I�4XK ������ ���q O���" P5qK ��� �O#�\ ��P[� KO"L�#5X" ���Ä Q" �X#�\���Q �#�L�Q#X �S�~�5�~ ���Ä +#I5�" �"P. ��K#p5X" �����QP�Q +$ ¿.#�� �#��[t� �#���#[� � ���Ä� �"��Ä 4E6 �>K�. � ��#�P. �#�Q#X �#�O#�Ã� ���L6�K�\�O#pF s�Ä #6 �#Ç�" LF OK �w K�\ +#I5�" L�#. �"���z �. $� Nm#w K#Ã." � �#B s�Ä,X#�6 �. GP��� U#�t� ����" OK 
L\#. K#�Q ���Q �#���� 3"P��l6 � L\#. s��Ä �}-u �#B �w �KO"�� OK �KP�z �#> ÈP. Æ� OK �L\�KPw �K#p5X" GP��� �XO �"P. ÈP. L�B #� �K Q" �"�6�� 3O�¼
�~�~ Pdu �$ OK �w K�\�� �XO |�#w3#_I[� #� �U#�t� �#�� #. �X#�\���Q GP��� O#�w OK �O"Nz!�~�~ ¿dt� �� ���X"L��q 
�K#� �~�~ ¿dt� �K�\�� �K"K �#[� #��$ �5qPz O"Pu |E� � ��PÇX" #� Æ-[�P�m �Æ-[� �"R���L��\�� ��XP6 
L\#. ¿dt� OKZ�#�� |.#u �w �#B 3#�¼�_J P�#XQ" �K#p5�X" ��L. �#��O#pF OK
 �Ç�P5Ç~" 4�"L� 3"P��l6 Z�#�� #. ���Ã� �w �#B +$ �p�w 3"P��l6 ��E�� �;OK �O"Nz!�~�~ ¿dt� O#�w OK 
K�\�� �P�z!�Q"L�" |.#6P2 �#y5XK �}�X� �. �#B |E� OK ,}m" �w 	|z YKPz!�	� � � �O#�\ �#��Pq
 K�\��

���



� �Pq�����������������������������������������������������"�.PaY�O �. +$ �#B�O#pF ��q 3#_I[� ÈP.7HFKQLFDO 6SHFLILFDWLRQ RI 3HUFXVVLRQ 'ULOOHG :DWHU :HOO �����������������3#�}w ���� *HQHUDOLWLHV
�O#pF �dt� Q"P6 ������ (OHYDWLRQ �#B �O#�\ ������ :HOO 1R #5X�O ������ 9LOODJH �#5XP�\ ������ 7RZQVKLS �#5X" ������ 3URYLQFH5LJ
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�#B 4u�� |��E6 � 3#�}�Ä �#�#2 ����
s-�e CP�e #�� ��#�P�. OK ���.Z��2 KO�� �#�O#w ��}w �w K�\�� �t}6 �5q#� �#�#2 �5u� �#B P� �O#pF 3#�}�Ä��"O" � �6#�Lt� �#�[�#�Q$ � �O"Nz!�~�~ 
�O#pF �Q" �Ä" 
K"KO"Pu �. �h�� K#�X" P�#X � #��[t� � ��q 3#_I[��L\#. �O"KP.�P�. |.#u �^t� �,�Ä ��L. Ph� P� Q" �#B � L\#. �5q#� ��6#J 
O#w ��#�� YO"Rz!�#���e" P�Q KO"�� �K"K �#=�" Q" 3#�}�Ä �#�#2 V}=�6O�¼ ��h�6 Q" |-u 3O#h� �#y5XK 4X" �Q� O�h�� ��" �.�L�w |¼#F�L\#. �L\ PpF �L\ ���Ã6 Z�2 Q" #� � Ph�KO�� s�Ä #6 �#B ��L\#. �5qPz �#=�" �L\ ��"O" CPe s-e �O"Nz!�~�~ ��K�\ {P5�w �\ DdX � KP�z �#=�" �L\ ���Ã6 3#_I[� #. ��\ P5}�q 
Q#�� 3O�¼ OK ��KP�N2 3O�¼ P�Q CP\ �. 	�K�. ��t5W� � �~�m#\
 �#B n"PE�" ���Ã6 Z�#�Q$ �P5� � |u"LF {�e �. �~�~ �J#\ Æ� �L�"O � �#y5XK |.#w Q" �K#p5X" #. 
L\#. �"�.Pa Y�O �. �O#pF �w �6O�¼ OKOK �K�\ {P5�w Q#=� LF OK O"L> �~�~ � �$ �K�.��t5W� 
�#B �#�5�" #6 O"L> �~�~ �}J"K Pdu Q" P5�w @��" � Pdu #.3#_I[� #. �~�~ �L�"O �"P. �q#w �Q"L�" �. |.#w Lu#q �#y5XK � L\#. �L\ PpF ��"O�K �#�\�O �. �#B �w �KO"����$rO� Q" �L\ �5J#X #� 3�9�& �������~$ L��#� �Q�Æ-X �~�~Æ� Q" �K#p5X" #. �"�6�� 
L\#. �#B �#�5�" #6 r�q�O#pF �#y5XK +�u �. #� � ��#2 �X Æ� �. �w �PuPu Æ� s�Pe Q" vQ#� |.#w �}�X� �. PwN~"r�q3#_I[� #. L�pX�L�"O #�5�" #6 "L5." Q" �#B |J"K �. K"Q$ O�e �. �~�~ ��" �w �6O�¼ OK �K"K �#=�" "O Z�#�Q$ ��" 
L\#. �L\ �5I��$� �#B n"PE�" �P�z!�Q"L�" ��}.#\ �P�h� �}�#X� �w�6O�¼ OK �4X" {�-u |.#u Q#=� LF OK �#B �K�.��t5W� 
K�\O�wN�� �#��#y5�XK cX��6 n"PE��" L�#�. 
L\#�. O#�5J" OK 
�#B n"PE�" �O"KP-WÇÄ ��.O�K �. R�=� L��X #��K�\ �P�z!�Q"L�"��#�K �"L5." OK �O#pF P5�L¼ Æ� P� �"P. P5��5�#X �
 DdX OK L¼OK »�»� #. 4X" P."P. Q#=� n"PE�" �"R��	�#B����QP�Q +$DdX �P�z!�Q"L�" � �R�O�\ �#��~�~ ��-Ã6 �T�� �. �#B PX ��#��X v�}. {P5�w ��KO�$OK ��~�" 4~#F �. �}wO�e �. � �#B �K�LE� OK �q#a" K"�� �KPw ;O#J � D�dW6 � �O#pF �#zO#w �KPwR��6 ��O#pF |E�
#. � K�\�� �5qP�N2 3O#h� �#y5XK s�Pe Q" 4u�� |��E6 �"P. O#Ç�#��2 4X"�JOK �d�"P\ ���B Q"PF" Q" V2�~#� �#y5XK ���.Z�2 3O�¼ OK � 3O#h� �#y5XK 
O#Ç�#��2 
#�PqO#w nPe Q" )���Ä �w b�.P� �#zL��#�� �qPÃ�� |��E�6 V}=�6O��¼ O�wN� �#zL��#�� O�`F #. � K�\�� ��Ä" 4u�� |��E6 ���W��w |�Ç[6 H�O#6 
4X"�LXO�� O�wN��#zL��#�� �#`�" �. � ��h�6 � �O#�\ �Pq s-e �#B 4u�� {�E6
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�#B |��E6V}=�6O�¼3URFHVV YHUEDO RI ZHOO WDNLQJ RYHU
������������������������� H�O#6'DWH ��������� ��������������������� �Pq)RUP 1R �������
3URFHVV 9HUEDO RI BBBBBBBBBB WDNLQJ RYHU ZHOO 1R)LQDO3URYLVLRQDO ���������������� �O#�\ �#B ��������|��E6 V}=�6O�¼4u���Ãdu3URYLQFH ����������7RZQVKLS�����������9LOODJH������������ ���������������� #5X�O ������������ �#5XP�\����������� �#5X"&RQWUDFW 1R ����������'DWH������������ ������������� K"KO"Pu H�O#6�������������� K"KO"Pu �O#�\'ULOOLQJ 6WDUWLQJ GDWH ������������� ����������������� �O#pF j�P\ H�O#6:RUNV &RPSOHWLRQ GDWH ����������� �������������������� 3#�}�Ä ��6#J H�O#6'ULOOHG 'LD�'HSWK�FRQG�SLSH �������� �������P P5��������� @��"�������� �K#� �~�~ �O#pF s�Ä � Pdu'LD�/HQJKW RI &RQG�SLSH ������� �������P P5�������� @��"������������ �K#� �~�~ {�e � Pdu'LD 	 'HSWK RI %RUKROH �������� ������P P5������������ @��"��������� ��#�z s�Ä � PduP5�������������� @��"����������� P5����������� @��"���������� P5���������� @��"������� P5�������� @��"������� ��Q�uP. s�Ä � Pdu'LD 	 'HSWK RI UHDPLQJ ������� �����P �������� ��������P�������� �������P���������������������PP5����������� @��"���������� P5������� @��"�������� 4u�� �~�~ {�e � Pdu'LD� OHQJKW RI WHPSRUDU\ SLSH ���������������P����������������������PP5����������� @��"����������� P5���������� @��"���������� P5����������� @��"��������� P5��������� @��"�������� O"L> �~�~ {�e � Pdu'LD� OHQJKWK RI &DVLQJ����������������P�������������������P�����������������������P����������������������PP5�������������� @��"������������ P5������������ @��"�������������� �����������~�~ {�e � Pdu��PÇX"Æ-[�'LD 	 OHQJKW RI BBBBBBBBBB�����������������P�����������������P6FUHHQ3HUIRUDWHG:HOO ORJJLQJ :RUNV 7 ¡ 11 ¡ ** ¡ * ¡ &/ ¡ 5 ¡ 6�3 ¡ � ��#��2 �#B*UDYHO 3DFNLQJ���������P � ,ÃÇ� P5���������� � ��\ �q#¼,ÃÇ� P5�������� 0�2 #. � ,ÃÇ� P5���������� �5XK � �R�O�#��X*URXWLQJ� E\ KDQG �������P�� E\ SXPS �������P�4Ä#X����������� O�XP1�w � 4Ä#X������� 0�2 � 4Ä#X������� ZÇ}z � �[Ç.$ � �[5W\:DVKLQJ� E\ EDLODU ���������KU � E\ SXPS �������KU � E\ DLU OLIW ������KUWR KDOWHU � &RQFULWH EORFN ������������������������P P5����������������������������������� � �#��X v�}. � O#��2WKHU :RUNV 3HUIRUPHG DQG 5HPDUNV� � 3#hF�� � �L\ �#=�" �#�O#w P�#X3O#h� �#y5XK �L��#�� Æ~#� #� #�PqO#w �L��#��5HVLGHQW 6XSHUYLVRU (PSOR\HU RU &OLHQW 5HSUHVHWDWLYH�~#� O��" �L��#�� O#Ç�#��2 �L��#��)LQDQFH GHSW� 5HSUHVHQWDWLYH &RQWUDFWRU UHSUHVHQWDWLYH
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