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� ¿�#> �R�O ��#�P. ��w K#_5u" � DdX �X OK�R�O ��#�P. 
 �K#_5u" �#��O"Nz4X#�X �. �>�6 #. ��"P.#�.�R�O ��#�P. �#��O�K ���A�� 
K�\��CPd� ����QPX Z�#�$ � �"�td�� �R�O��#�P.� � ��K#_5u" �#�[I. �R�OOK �w 4X" �ÃX�6 �#���#�P. n"L�" stE6 OK Q#�� KO�� 4}�� ��h�6 4�> 
�L\ ���Ã6 Z�2 Q" c�"P\ Q" �Ç�R�q

�� 6KRUW 7HUP 3ODQQLQJ �� 0HGLXP WHUP SODQQLQJ
�� /RQJ 7HUP 3ODQQLQJ �� :DWHU 5HVRXUFHV 0DQDJPHQW &\FOH

K#=�" 4�> OK 4wPF � �ÃX�6 �#Ç�" �~#X �» sq" #. � 3L� L�}. � � 3L� �#�� 
�3L� �#6�w �#���#�P. ,~#u���"P�q x��#��� O�e �. "O �Ã�#> �y��Pq � �Ä#�5>" 
�K#_5u" �#�[I. ��}w �ÃX�6 � L\O OK �Q� �#�5�qPi�KQ#X��
+$ ¿.#�� �R�O��#�P. ���

����6 ,~#�u OK �R��O ��#�P�. ��" � KO"K �t.#X {#X �» Q" Z�. +$ ¿.#�� 4�P�L�OK �R�O��#�P. ���q Q" �K#p5X"�}�¼" �#��t}F Q" �Ç� �"��Ä �. �R�O ��#�P. 
�Q�P�" �4X" �5qPz �#=�" #�FPe Q" �"�Ä��=�#� KPp�� �#�FPe�4X" �L\ �5J#�\ 4��XO �. �+$¿.#�� 4�P�L� �JPB

�� ,QYHVWPHQW 3ODQQLQJ �� 2SHUDWLRQDO 3ODQQLQJ


��O"Nz!��#�PX �"P. �R�O��#�P. P�h� 
o}5I� j"��" �"O"K #��R�O��#�P. j"��"P�#X P�h� R�� +$ ¿.#�� �R�O��#�P.

�� ,QGLYLGXDO 3URMHFW 3ODQQLQJ

� �"�td�� ¿�#> �#�FPe #� �KPp�� �#�FPe �R�O��#�P. 
�	�6#�}�Ä �R�O��#�P.
 �O"KP.�P�. �"P. �R�O��#�P.

�



�� 5HJLRQDO &RPSUHKHQVLYH�0DVWHU 3ODQQLQJ DQG 1DWLRQDO 0DVWHU 3ODQQLQJ

�4X" 3L�L�}. � 3L� �#�� 
3L� �#6�w �R�O��#�P. �#��O�K ,~#u OK �+$�}��. �>�6 #.
 ��w �#��O"Nz!��#�PX �#=�" �. Q#�� 
+${#t5�" � ���'6 OK #a#t6 DdX Z�"Rq" �. �>�6 #. Pa#F {#F OK+$ �aPÄ O�P� �. #6 K�\�� ,>�� 	4X" �L\ �R�O��#�P. �-u �"QO"�UP5XK |.#u ¿.#�� KO�� OK ���Ã� �w��"�"���z �. "O +$ ¿.#�� 4�P�L� �R�O ��#�P. 
����� ¿�#> �#��#zL�K OK ��"P.#�. �KKPz #�#a#t6 �t�p}6 �#�~L� ¿.#6#. c-6P� �#��R�y�" 
�Ç�R�q 3#�"Lu" |�#\
 #��T6"P5X" �qPÃ� � |�}E6 � ��R=6 
���L6 � ���6 �w L�Q#X�� CPd�Æ� OK � c��"P�\ ,WF P. #��R�O��#�P. o}5I� j"��" Q" �P�z!�P�. �KP�zP. OK "O 	�K#�� 3#-�6P6 � +$ �#a#t6�Ãu"� YQO" #. +$ 
Y�O ��" OK �KO"K +$ ¿.#�� �BO#1Ç� 4�P�L� {#�Ä" �"P. �K#�Q 4���" 
�=W�� �Ä��=�#�#a#t6 s�p}6 ��E� Q"4~#F ��P5�. ���Ã6 ��"P.#�. �KKPz�� �O"KP.�P�.� ���'6 
{#_E5X" OK O"P�5X" L�K#. � K�J��X ���Ã6 P. L�w!#6 #.
 �K#_5u" �#�_J#\ Q" �K#p5X" 
+$ ¿.#�� �R�O ��#�P. 3#Ã~#d� �-�#> ���� ¿�X� LÃ. ��L�#���� ,}e �}� �ÃX�6 �#���#�P. OK "OZI. {�t5X" )5�#�� � 	�}� K#_5u" OK +$ZI. �K�Rq" YQO"
Q�P�. P:"OK #�5.#uO L�L[6 � �5W."� 3#�LJ � +$nP_� �"P. #a#t6 Z�"Rq" #. �w K�O�� O#h5�" Pa#F {#F OK+$ ¿.#��� �R�O ��#�P. 
+$ ���'6 ��#�� ���R� Z�"Rq" � ,X#�� 4�p�w 
+$ ¿.#�� �ÃX�6 OK P5[�. �#�5�K�LE�� �3#W��X'6 P��m �#�}�F �"O �.P5[��. �>��6 
���.Z��2 |.#u 3��E6 �}�> Q" �KKPz �KLÃ5� 3��E6 O#BK��R> � �Ãdt� �#��R�O��#�P. �. �KPw �L�W. {#-u OK �}� � �"�td�� 3L�L�}. � �}�}E6 �#��R�O��#�P. 
�5�P�L����'6 Ph� Q" #��6 �� "O �p}5I� �#���O#�X � #����Rz L�#.#�FPe �R�O ��#�P. OK �}�>Q" � #��R�O ��#�P. ��"OK �4X"#�� L�L> 3#W�X'6 Q" P6"O#w �K#p5X"� nP_� {P5�w �#�\�O � KL=� ^�_I6 Ph� Q" �Ç}. 
+$ P5[�. �aPÄ ��K"K O"Pu �W�#t� � �XOP. KO�� �L> �}Ç\ �. K�>��P�:'6 �}� � �"�td�� �ÃX�6 �}w O��" 4�[�6 P. �"�L��"Rq QPe �. +$ ¿.#�� �ÃX�6 P�" 
��#�� �#����R� Z�"Rq"#.�K#_5u" �#�[I. � ��w �#���#�P. |�LÃ6 #� � ��h�6OK +$ �R�O ��#�P. � 4�P�L� Zt�� ��X ��Ã� 
KO"Nz��� P5[�. 
#�FPe � �"�td�� 
+$¿.#�� 4�P�L� 
��w �#���#�P. DdX OK o}5I� �#����Rz |�}E6 � ���6 � c-6P��KKPz�� P5���� P5��. 4�Ã�a� � |�Ç\ R�� #�FPe �R�O ��#�P. �w K�O�� O#h5�" +$ ¿.#�� 4�P�L� �R�O��#�P. �#h� 4��t6 #.LÄ"�u� c."�a � #�.�BO#�B Q" 
CPe �R�O ��#�P. ���Ç6 |F"P�� {�¼" 4�#ÄO ��a � �K��� "L�2 �P5�=W���L��#�� 4�Ã-6 �O#zQ#X �x��#�� �Ä#�5>" � �d�E� 4W�Q 
 �K#_5u" 
��q

�



�� 3URMHFW )RUPXODWLRQ 6WDJHV �� )HDVLELOLW\

� CPe ���Ç6 |F"P� ��
,~#u OK�K#_5u" �#��XOP. �w KKPz L�w!#6 4X" �Q� #��$ Q"Æ� P� �XOP. � CPe ���Ç6 |F"P��. �5J"KP2 Q" |-u�Ã�=�6 #�� KPp�� 3O�¼ �. L��"�6�� #�FPe �KO"K 3�#p5� 4~#F �K ¿�#> �#�FPe 3#Ã~#d�� KPp�� �#�FPeOK �KO"K �L�Ä � �}¼" Zt� � �K#_5u" 3#Ã~#d� )���Ä KPp�� �#�FPe �XOP. OK ���>�6 �}FP� OK �L�.#� ���Ç6� �P�z|Ç\ OK �X#X" ��X ��q �#��XOP. 
�}�_p6 CPe ���6 � ��#X#�\ ��Ã� 
CPe ���6 � �Ã~#d� |F"P� P�#X

�� 6WUXFWXUDO �� :DWHU 5HVRXUFHV $VVHVVPHQW

��"�Q#X �#��-�> P. �L�Ä ��Ç6 � ��aPÄ 4�P�L�� �#����\ �K�. CPd� �� �$ �}¼" 4}Ä �KO"K #��P�z���_6{�"L5�� �"L��B �#�> �#�O�[w ,}m" OK R�� �O"KP. �P�. �O�K �K#_5u" ��q 3#Ã~#d� )X#X" �w�$ ��a �4X"�4X" �t.#X�. R�� �"P�" O�[w OK � L\#.���
<�OL�6 ��. 	Py�L�Ç� #. c-6P�� �#�Q �� 3O�¼ �. #�FPe �t�p}6 �#��XOP. ��Ã�
 ¿�#> �#�FPe 3#Ã~#d� OKO"P�Ç6 �~"�5�� �#��O�K OK 3#Ã~#d� ��" ��B � �L��w�� "L�2 �K#�Q �Q� � ��X �Ä#�5>" 
�K#_5u" �#��XOP.3#hF�� � ��>� <�OL6 �. #�" 
L�\#. �5\"K �+$¿.#��Q" �.#�QO" �-�> P5[�. ��~�" |F"P� OK4X" �Ç�� 
L��\��4����" ��#�P�. �K#_5u" �#��XOP. � ��w �#��XOP. 3#Ã~#d� j�� ��" OK �K�\�� 4��t6 �Ä#�5>" � �K#_5u"�#���#�P�. OK �#�mK" � �O#zQ#�X 
�y��#��� �"P�. +$ ¿.#��� 4�P�L� �#���#�P. 
3#Ã~#d� ��" s�Pe Q" �L�O"K�L.#��� �P5�. 3#�#Ç�" � 4¼Pq �}� K#_5u" 3L�Q"OK
OK �5\Nz ��K �K OK �w�K#�Q �#��XOP. � Lt� � �KPw Q�P. ÈOR. �#�FPe �K#_5u" ��"O#w OK �w�6#�#�." �. �>�6 #.4����" R�#�F �O"KP.�P��. �O�K 3#Ã~#d�� ��w LXO��� Ph�� ��. �L\ ��"O" �}}�~" ��. |q#E� � #�O�[w Q" �`Ã.OK �K"K L��"�J O"Pu �O�"K � Z=�X KO��#��$ n"L�" �. 4-W� "O #�FPe �#�L�#�2 3#Ã~#d� ��" �L\#.���K#�QP�. R�� <�#5� � �L\ n�dÃ� c.O �M 3#Ã~#d� � #�FPe �K#_5u" n"L�" �. �P5[�. �>�6 P�" ��" stE6 3O�¼�4\"Nz L�"�J �"�L��w ���Ã6 O#:$ #�FPe ���6 �O�K3#Ã~#d�
P:" P. �L�$K�>��. �#�5¼Pq Q" L�$O#w �K#p5X" �"P. � ÈOR. �#�FPe 4�P�L� OK�K#_5u" c."�a �L\ P6�L> #.����6 �#�Q �}�> Q" #�FPe ���6 �#�Q OK �L�L> �~#� � �K#_5u" � ��q 3#Ã~#d� 
�L\ �#=�" �#��O"Nz ��#�PX4J"KP2Q#. 
�O"NzGP� 
#����R� ^�_I6 3#Ä�a�� �. � L\ L�"�J CPd� CPe �"P>" �O�K ��}�_p6 �#�FPe�5W�O�6 � �E�Pp6 �K#p5X" 
�#�R.$ YO�P2 
����Q ��"OK �KP� 4wO#[� � #�FPe 4�P�L� � ��K �#�Q#X 
#����R�

�



�� 3URJUDP $SSURDFK �� 3URMHFW $SSURDFK

� �FPe KPÇ��O ��Ry�#> 
��"��#�P. KPÇ��O ¿u"� OK �L\ L�"�J �P5[�. �>�6 +$ ¿.#�� �ÃX�6 �#�FPe OK�K�\�� �5\Nz Q" P5Ã�X� +$ ¿.#�� �#�FPe �. 4-W� L�K ���"Q,�6P6 ��L. � �KKPz���. �>�6 #. �w 4X" �L�KPz ��"O" CPe Q" �p�PÃ6 ���#�P. � CPe #. ��#�\$� 
�"��Ä 4E6 	� � ��
 �O#�\ ��P[�OK�K�\�� o�PÃ6 P�Q 3O�¼ �. CPe 
KPp�� 3O�¼ �. 3#Ã~#d� �#=�" P.Pi#� ��Lt�

�� 6FKHPH �� ,GHQWLILFDWLRQ

�. �td�� O�e �. �w ¿.#�� �O"Nz ��#�PX 4�> O#w ��#�P. Q" �[I.#� ���Ã� �O#w ��#�P. P� Q" 4X" 3O#-Ä CPe�#�#2 � Q#m$ ��#�Q �dt� �"O"K |t5W� LF"� ��" �L\#. �.#�\QO" � |�}E6 � ��R=6 |.#u 
|t5W� LF"� Æ� �"��Ä�KKPz�� �t}6^I[� �qL� �. �L�XO �$ �"P>" Q" O�h�� � L\#.��
�4X" |t5W� ��#w #� |t5W� )5-W� �5�P�L� �K�~#\ �"O"K CPe P� ��¼"���'6 
+��X {P5�w O�h�� �. �w 4X" �P�."L6 Q" �"�Ä��=� � 3#W�X'6K#=�" |�#\ +$ ¿.#�� �ÃX�6 �#�FPe�4X" �L\ �5qPz Ph�OK +$ {#_E5X" � 4�p�w {P5�w 
�QO�#[w � �P�\ +$�L\#.�� P�Q 3O�¼ �. ��S�P2 #� CPe �JPB� �"��Ä 4E6 
CPe ���Ç6 |F"P�

CPe ���Ç6 �}w�#�\ � �O#�\ O"K���

�� 3UHSUDWULRQ �� $SSURYDO�� ,PSOHPHQWDWLRQ �� 2SHUDWLRQ DQG 0DLQWHQDQFH
�� (YDOXDWLRQ

� � � � � �

�



CPe �"�O�#[� 3#�LJ |F"P� ���
O"Pu �. CPe �"�O�#[� 3#�LJ�}wO�e�. KO"L�#5X" CPe +�BO#�B OK �L\ �#=�"�#��XOP.� 3#Ã~#d� U#X"P.�4X"P�Q

�� 5HFRQQDLVVDQFH �� )HDVLELOUW\ 6WXG\

���#X#�\ �}FP��	���>�6
 Æ� �}FP�

�� 'HVLJQ �� )HDVLELOLW\

�	�E�P[6 � �F"Pe
 ��K �}FP�	��"P>"
 ��X �}FP�	�O"L�y� � �O"KP.�P�.
 �O#�B �}FP�
�"P. �$ Q" |¼#F <�#5� � K�\�� �L��#� ��Q��$ ��.#�QO"� �"��Ä #. 
�.#�QO" �}FP� 
CPe ���Ç6 �}w�#�\ U#X"P.3#Ã~#d� OK r�q ��#zO#�B |F"P� �4X" �K#p5X" |.#u �L��$ �#�FPe ���L6 � CPe K�J Q" �O"KP.�P�. ��E� C�¼"�Ä��=� ��"OK�Ç�~ 
4X" �L�KPz^I[� �"Lw P� O#w ���"K � �L\o�PÃ6 ��#z!"L> �Ä��=� Æ� OK KO"L�#5X" CPe�KKPz�� ���-6 � o�PÃ6 �K#_5u" �#zL�K Q" o}5I� |F"P� Q" Æ� P� �K�LE�

��#X#�\ �}FP� �����
� Q" 4X" 3O#-Ä �K#_5u" 3#Ã~#d� Q" nL���#X#�\ 3#Ã~#d�OK�#�_J#�\ ��. �>�6 #. �XOP. |.#u �#����Rz #� ���Rz �qPÃ� � �-�Pt6 O�e �. #����Rz �K#_5u" �W�#t� �o~"CPe �#��X ���Ã6 �"P. �}��Ç6 3#hF�� � �K#_5u"�Q� 3#Ä�e" ���'6 O�h�� �. ��~�" 3#Ä�e" �. �>�6 #. CPe �K#_5u" �P�N2 ��>�6 Q" �Q"L�"�[B ��"O" �+3#Ã~#d� ��"K" KO�� OK �P�z���_6 �"P.�	4�X#WF |�}E6 �#=�" s�Pe Q"
 3#a�Pp� � ��#2 3#Ä�e" �. 4-W� �.#�QO" <�#5� |�}E6 � ;�KPw ��"O" P�Q |Ç\ �. �"�6�� "O 3#Ã~#d� ��" 3#�LJ CP\ r�qn"L�" �. �>�6 #.

�



�XOP. KO�� �#����Rz ���Ã6 �^�I[6 �#��$ �XOP. � Lt� � 	��"PE¼ � �P5qK 3#Ã~#d� s�Pe Q"
 ��#2 3#Ä�e" � O#�$ �O�$¿�> �
|�R��6 �P��. GP�� 
4J#�X � �XOP. �O�K 
L�p� P�Ä L��#� �K#_5u" 3#-X#E� ��#-� �KPw ^I[� ���� � �O"KP.�P�. � �O"L�y� �#����R�#��XOP. � 3#-X#E� �#=�" �"P. ,X#�� Y�O+#I5�" �#����Rz �-W� �y5W�#\ ���Ã6 �"P. �Q� �#��XOP. � 3#-X#E� ��}w �#=�" ��KQ#. GP� 
��KK�X 4-W� 
���R� �. �L�#q 4-W�
 �K#_5u" L\O �#�_J#\ �. �>�6 #. #����Rz �W�#t� ����R�z ��¼��6 � 	��� � O"��#�J L��$OK 
3P>#��� 
{#l5\" ��OP. O#:$
 �ÃX�6 �#�_J#\ � 	��� � �}J"KP6P. 	�#����Rz!
� CP�e �#��L�#�q � #����R� KO�$P. OK o}5I� 3#a�Pp� �. �>�6 O�h�� �. 4�X#WF |�}E6 �#=�" �CPe Q" �O"KP.�P�. � "P>" c�"P\ OK |�5E� 3"P��l6 ���A��#���¼�6 � �P�z!�=�5� ��L\#. P�Q �}w3�"�X ��yIX#2 4W�#.�� ��#X#�\ 3#Ã~#d� �}FP� YO"Rz �}w O�e�. 4X" ��>�6 |.#u �LÃ. �}FP� OK 3#Ã~#d� ��"K" #�$ » 4X" Q#�� KO�� CPe ��>�6 4�Ãdu 4�> �q#a" 3#Ã~#d� j�� �B » 4X" OLtB CPe ���R� � 4�qPi �-�Pt6 KO�$P. »
	�P�N2�#Ç�" #�
 ���>�6�Æ� �}FP� �����

�q#�w 3#��R> #. � �Q� 3#Ã~#d� �#=�" #. �$ OK �w K�\�� r�e" �"�}FP� �. �.#��#Ç�" #� �P�N2 �#Ç�" �}FP�CPe �"P>" L��#6 3O�¼ OK � �KP�z�� O"Pu �XOP. KO�� �K#��[�2 CPe �#����Rz �"P>" �#Ç�" �LÄ #� �#Ç�"+�BO#�B OK �+#I5�" �Q��y��Pq � �Ä#�5>" 
��q 
 �K#_5u" ��>�6 � sd�� � |��K ��#2 P. P6P. � D>O" ���Rz!�KKPz�� �qPÃ� �}FP� ��" ��#�� YO"Rz!�Q" 4X" 3O#-Ä �K#_5u" n"L�" 
3#Ã~#d� Q" �}FP� �� "OKOK �����. ���R�z +#I5�" � 	�}��Ç6 3#hF�� � �K#_5u" �#�_J#\ U#X"P.
 #����Rz �K#_5u" �W�#t� �o~"+$ |�W�#5�2 �L�\ �\�O �|�-u Q"
 ��#X#�\ �}FP� 3#Ã~#d� �. 4-W� �F"Pe �#�P5�" O#2 P��l6 3O�¼nP�e Q" �F�Pd� �#�5X#�X 
LX j�� �W�#t� �#Ç�" � #��[t� s�uL6 
 �S�~�OL�� O#�$ |��Ç6 
����QP�Q	��� #�PqO#w!CPe �"P>" �#�Q � �K#_5u" �P�N2��>�6 KO�� OK �P�z���_6 �"P. �Q� � �pÇ� 3#Ä�e" ��"O" � +4�> ��#��. ¿u"� ��#�P. ���6 �"P. #���¼�6 ��"O" �3#a�Pp� � ��#2 3#Ä�e" �. 4-W� �.#�QO" <�#5� |�}E6 �;
�



��L\ ��"Pq �#�5¼Pq � 3#�#Ç�" Q" �K#_5u" �O"KP.�P�.CPd� 3O�¼ OK �K��� ��h�6 P�Q |Ç\ �. �"�6�� "O 3#Ã~#d� ��" 3#�LJ CP\ 
r�q n"L�" �. �>�6 #.OK �A�#�B �L\#.�� ��"O" |.#u R�� �}FP� ��"OK ��#X#�\ �}FP� 3#�LJ CP\ ��u" ��}w 	o~"
 nL� �K�.
L\#. Ph�L� ���>�6 �}FP� OK CPe �P�N2 ��>�6 )qP¼ � L\#. �L\^I[� CPe�#��X ��#X#�\ �}FP�� 4X" P�Q KO"�� |�#\ �K#_5u" 3#Ã~#d� 3#�LJ CP\�#��$ �XOP. � Lt� � 	��"PE¼ � �P5qK 3#Ã~#d� s�Pe Q"
 ��#2 3#Ä�e" � O#�$ �O�$¿�> �� �O"L�y� �#����R� 
|�R�6 �P�. GP� 
4J#X � �XOP. �O�K 
L�p� P�Ä L��#� �K#_5u" 3#-X#E� ��#-� ���Ã6 ���� � �O"KP.�P�.�#��XOP. �3#-X#E� �#=�" 4�> ,X#�� Y�O+#I5�" ���Q� �#��XOP. � 3#-X#E� ��}w �#=�" �
^~#JYQO" 
��KK�X 4-W� � ���R� �. �L�#q4-W�
 CPe �Ä#�5>" ��K#_5u" �#�_J#\ ��}w ��"O"� ��h�6 �

�RªO©�#ÏP. w 4ªPªL� �#�Q#X �� ¨O#�\ ©ªP[Ï �XL}�� K#_5È" �#�}Ð"O ©. L«}Ì ¹�>O P5[«. ¹�´" 4�> ��

�	��� � L�$OK DdX 
{#l5\" P. P�:'6���A�� � CPe �#��L�#q � #����R� KO�$P. OK o}5I� 3#a�Pp� �. �>�6 O�h�� �. 4�X#WF |�}E6 �#=�" ��CPe Q" �O"KP.�P�. � "P>" c�"P\ OK |�5E� 3"P��l6�#���¼�6 � �P�z!�=�5� ��L\#. P�Q 3�"�X ��yIX#2 L�#. ���>�6 3#Ã~#d� Q" |¼#F <�#5� �}w O�e�. KO"K ��"P>" YQO" CPe #�$ � L�XO�� Ph� �. �td�� �,X#�� "P>" �"P. ��#����Rz �B 
KO"K ��"P>" YQO" CPe �w �6O�¼ OK � 4X" �"Lw �td�� � ,X#�� �#����Rz ��. Q" ����. ���Rz! �
�E�P[6 � �F"Pe � ��K �}FP� �����

��"P. ½Pq �w "PB 
K�\��� ���.Z�2 �K#_5u" 3#Ã~#d� 
CPe 3#Ã~#d� ��K �}FP� 3#�LJ CP\ OK �}w O�e�.��aPq ��" �K�. 4XOK �mO �}Ä � K�O����F"Pe �}FP� �. L\#-� P�N2 ��>�6 �K#_5u" Ph� Q" CPe #6 �w 4X"�L\#. CPd� R�� ��K �}FP� 3#Ã~#d� OK L�"�6�� P�Q n"L�" #. �K#_5u" 3#Ã~#d�K�>�� ¿a� �#��X OK �hF�� |.#u 3"P��l6 �=�5� OK 
��K � {�" �}FP� 3#Ã~#d� ��. ����e��#�Q �}¼#q �o~"4~#F ��"OK ��� � 	�Ã�#> �K#_5u" P�l5� c�"P\ �. �>�6 #.
 CPe �#��L�#q � #����R� 
�td�� �QO�#[w!P:�� CPe �"P>" �LÄ #� "P>" KO�� OK ��#�� �#��P�z���_6 OK L�"�6�� �K#_5u" �#�_J#\ ��"O" � ���Ã6�L\#.

�



�	#����R� ��#�Q ¿�Q�6 Ph�Q" 
"P>" �#�Q Ph�Q"
 o}5I� �#����Rz �XOP. 
"P>" �O�K �#����R� �KPw ��w! � +KO�$P. �F"Pe c."�a � ��#-� #. �"P�� 3#Ã~#d� Q" �}¼#F <�#5� � 3#Ä�e" ��}w |�#\ ��K �}FP� YO"Rz!�K�. L�"�J CPe ��X �}FP� OK O#w �"P>" �L�-�#�Q � �~#� ��#�P. � O#w �=F
��"P>" � ��X �}FP� �����

�L��w ���`6� �X#X" |�"�Ä Q" �Ç� O#w �"P>" �WF 
��K �}FP� 3#Ã~#d� s�uK �#=�" Q" V2 �w��" �. �>�6 #.�e �w 4X" ��#�5�~#Ãq �#=�" P. P�5W� 3O#h� � {P5�w {#�Ä" �. �Ç5� P�" ��" � L�$�� O#�[. CPe n"L�" stE6CPe �#�5�~#Ãq 4qP[�2 � "P>" P. 3O#h� �}FP� ��" Q" nL� "N~ 
L�"�L\ o�PÃ6 � ^I[� 3#Ã~#d� ��K �}FP��4X" ��K �}FP� OK �L\ ���Ã6 4�p�w � {�¼" � #���#�P. s-e
�O"L�y� � �O"KP.�P�. � �O#�B �}FP� �����

stE6 � ���`6 ,>�� CPe3#W�X'6Q" �O"L�y� � �O"KP.�P�. 
"P>" 
�Ã~#d� |F"P� �Ä��=� �#=�" �w��" �. Ph�R��� �O"L�y� � �O"KP.�P�. �}FP� n"L�" 
Py�K |F"P� 3"Q"�� �. �w 4X" �O�Pa "N~ 
L\#.�� CPe �$ n"L�"3#W�X'6 Q" �O"L�y� ��O"KP.�P�. OK3O#h� {#�Ä" �Q" 4X" 3O#-Ä �}FP� ��" �#=�" Q"nL� �KKPz ^I[� )t�uK�#=�" 
3#W�X'6 Q" �O"L�y� � 3#W�X'6 C"Pe � O�#[� �#�}�Ã~"O�5XK � ��#�P. �. �>�6 #. �O"KP.�P�. |�#\ �.$� �O"KP.�P��. OK �Q� �#�}��Ã~"O�5�XK �K���� �#y�� �. 
3#Ãdu �Q#X�� � ���Ry�#> 
¿u�� �. � �Q� 3"P��Ã6��w ��� � ���. ���6 
+$ ¿�Q�6 � L�~�6 ��#�P. ���6 
��wP5[� � �#zL��wnP_� O��" �#=�" 
3#W�X'6 Q" �O"L�y��KKPz�� P�Q �#�����Q |�#\ #��L�#q � #����R� Ph��dt� Q" �}FP� ��" OK �Q� �#��XOP.
�#����R� �XOP. Ph� Q" � o~"��$ �#����R� � �O"L�y� � �O"KP.�P�. O��" �6��Ç[6 O"K��� ���$ �#����R� � �O"L�y� OK Q#��KO�� |�XP2 ��Æ�P� �#�5��u ��#F Q#�� KO��3"R��=6 ���O"KP.�P�. � �O"L�y� OK Q#��KO�� D~#_� � K"�� ��4�P�L� � �O"K" �#����R� ���qP_� �SP�" �#����R� ��CPe 4��#� �. �>�6 #. #����R� P�#X �

��L�#q �XOP. Ph� Q" � +

��



L«z�b6 �5q}b� +$ Î«b�'6 
�ª#5XwO w �P�\ +P\ +$ Î«�'6 
�QOw#[Ì +$ Î«�'6 ��#\ Â¡5I� �#ÐO�·}� ����� w �«X 3O#WJ Q" �P«y�¡> w �KPxÏ#�> w 3#EªPÃ6 
�#ªR.$ YOwP2 
�SPÏ"

�L\ �#=�" �R�O��#�P. �. �>�6 #. �o}5I� �#�O�h�� OK CPe �#��L�#q stE6 ��#zL��wnP_� � �"O"KP.�P�. s�-d6 �O�K OK CPe �L\ ���.Z�2 �#�qL� stE6 �CPe 3#W�X'6 Q" �O"KP.�P�. Q" �\#� �d�E� 4W�Q � �Ä#�5>" � �K#_5u" O#:$ Z=�X ��.#����Rz! ��
3#�}w! ���

�� 3URMHFW 3ODQQLQJ �� $OWHUQDWLYHV

^I�[� �CP�e �R�O��#�P�. ��. ��X��� �L��"Pq �#�P> OK +$ ¿.#�� �ÃX�6 �#�FPe �#��X � #��_I[�CPe Q" �P��_6 
�XL��� � �5�P�L� 3O#�� �. �>�6 #. � 3�Ç[� � |�#W� �XOP. #. L��"Pq ��" OK �K�\��#����Rz �K�\�� O"L�L2 #� �K��� "L�2 �}=6 �_I[� � �>� ��L�B 
�Ã�> �#�9E. j�P\ #. � KP�z�� |Ç\

�� $OWHUQDWLYH JHQHUDWLRQ

4�Ã�#> o�PÃ6 �^�I[6 Q" V2 
�#����Rz L�~�6 L��"Pq ,�6P6 ��" �. ��L��$�� K�>� �. s�Pe ��" Q" ���Ã��L\#. �5\"K K�>� L�"�6�� �Ã~#d� |F"P� ��#�6OK � Q#m$ CPe 4�}w �L�O#zQ#X#� Py�LÇ� #. � �K�. �LF"� Q#�� ���'6 �#[qL� �w ��#�FPe Q" L�6O#-Ä 
o�PÃ6 ��P6�}w OK 
#����Rz!

�KO"LÏ K�>w ~Ð #. ¨"P�Ð #�Ï$ �"P>" �#u�" ©Ì L}5WÐ �ª#Ð©}ªRy 
m�=z"§qÏ#� ©}ªRy Q" O�·}� ���� 6WUXFWXUDO �� 1RQ�6WUXFWXUDO

P��m � � �"�Q#�X 3#��"L�u" �Ä��=� ���Rz P� +$ ¿.#�� �ÃX�6 �#�FPe OK �>�@ 	L�\#.�� �¿�=~"�Ã�#� #�
Q" V2 
o}5I�� �#����Rz �>� � �@ L\#. Ph� KO�� nL� ���'6 �. OK#u �Ç�R�q O�e �. �w 4X" ���#�5J#X

�� &RQFHSWXDOL]DWLRQ

�,�wP6 � 3#-�6P6 � "R>" 
�Q"L�" ���Ã6 �"P. � CPe ��~�" ���p� � CPe �"P>" �td�� �-�Pt6 K�LF ^�I[6�>�6 KO�� �K#_5u" 3#Ã~#d� Ph� Q" O#w ��� �#��-�> 	�.#����Rz!
 8E-� ��"OK �L��\�� CPd� 
"P>" |Ç\�KP�z�� O"Pu
O#w 3O�Pa ���

����6 
CP�e �R�O��#�P�. 3#Ã~#d�#�� +$ ¿.#�� �ÃX�6 �#�FPe ���Ç6 � ���6 �#�P>OK ��� 3#�"Lu" Q" �Ç�+#I5�" Q" �#���e" ,Ww nL� #. �"Lu" ��" �4X" +#I5�" � �W�#t� �"P. o}5I� �#����Rz ���Ã6 � 4XP�q�KP�z�� �#=�" CPeÆ� �#��_I[� � K#Ã." ���Ã6 OK ,X#���#��_I[� �. b�.P� �L\ M#I6" 3#���_6 4uK �4E¼ 3#-:" �"P. �w KPw �>�6 L�#. r�q �}�> D�a�6 OK

��



� L\#. P5[�. �p�� O#:$ Q" �Ä#�5>" 4-9� O#:$ ��Ã� �K�\ ��>�6 �}¼#F <�#5� #� nL� �w4W�� �q#w 
CPeÆ��L\^I[� nL� �. �L�XO �"P.�"O ��P5�. 
3#�#Ç�" � c�"P\ �Ä��=� �. �>�6 #. �w K�\ ^I[� L�#. �Ç}.
L�w�� ��"O" �XL��� � �5�P�L� 3#�"Lu" ��}w OK "O �Q#X ����. 3#Ã~#d� �K#��. �pW}q �w |¼" ��" �>�@4X"�KQ#X�� O#Ç\$ "O Py�LÇ� #. #��$ �W�#t� � �.#�QO" �o}5I� �#����Rz ���Ã6 �"P. �}¼" |�~KP6P. �5F #� ,X#�� 4.#uO |.#u ���Rz #� |F�"O �w KO"K K�>� {#�5F" ��" �[��� 
 CPe �R�O��#�P. �#�P> OK��"O" �}��K �. #� �L[� �K"K ^�I[6 
�W�#t� � �.#�QO" �"P. �w L\#. �5\"K K�>� �L\+#I5�" ���Rz �. 4-W�� ���Ã6 �B Pz �L�K�� Z�#w "O {#�5F" ��" 
����Q ��"OK L���#h� 3#Ã~#d� �#=�" �"P. �q#w �>�6 �L\#. �L[��"�6�� {#F ��Ä OK #�" 
KO"K #Ç6" �5�P�L� ��XL��� �#�5�u�J �. �$ Q" �[I. �w4X" ��"Lu" 
#����Rz K#=�"���" �KP�w �K#p5�X" o}5I�� �#����R�z �#��� �}�¼" �#�6�#p�6 KO��� OK �}-u +O#=6 Q" �L�� �#h� O�e �.�X#�X � �d�E� 4W�Q 
 �Ä#�5>" 
�K#_5u" n"L�" ���'6OK #����Rz ��z!#��z �#�L�#�2 P. ��5-� ,}m"#�6�#p6Py�LÇ� #. R�� #�qL� � 4X" 3�#p5� #����Rz OK nL� P� ���'6 3#>OK KO"�� Q" �O#�W. OK ��B �>�@ L�5W�� �O�"K �W�#t� ��.#�QO" Q" V2 � O#Ç\$ 3#q�5J" ��" "L5." 
P5�. �P�z���_6 �"P. 4X" �Q� 
L�O"K3P�#l��KP�N2 �#=�" +#I5�"���'6 
o}5I� �#�}F �"O �#�� n�5J" �KPw O#Ç\$ �"P. ��~�" � �X#X" �#z 
#��$4XP�q ���6 � #����Rz ���Ã6�L�$��+#WF �. �5�P�L� 3�Ç[� � |�#W� o�pI6 R�� �n"L�"�#����Rz �Ä#�5>" � �K#_5u" O#:$ �.#�QO" � Z=�X ���q �w 4X" �$ �}¼" �5Ç� 
 r�q 3#�Lt� �. �>�6 #.�L\ �aPÄ � ���6 �p}5I� �#�__I6 �#zL�K Q" �W�#t� o}5I� r�t\ �w L�w�� "L�2 YQO" ��#y�� o}5I��q#�a" L�#. �>�@ K�\�� nL� � ��Ã� Lu#q �O"Nz!��#�PX �#�FPe ���6 �q 
o}5I� r�t\ ���6 ��L. �L\#.�#=��" �"P�. �-X#��#�� c�"P\ 
 ����Q ��"OK �Q� �#�K����O � #�w!�� � O#w ����Ä ���O ���Ã6 ��L. �wK����P�}u OK +$4�P�L� �O"Ny5X#�X ��� KO"�� Q" �Ç� �K�\�� K#=�" �K#_5u" �#��W�#t� � �.#�QO" 3#Ã~#d��4X" +$ ¿.#�� �ÃX�6 �#�FPe ���6 � �R�O��#�P. �#�P> OK ��� P�" ��" �. �>�6 
#�O#w x��#�� 4�"L�
�.#����Rz �#���[BPX � ��#-� ���

� �Ä#�5>" 
�K#_5u" o}5I� �#�L�#�2 K#=�" �#Ç�" �. �>�6 � �L\ �#=�" �#�}�}E6 
�}-u s."�X � +O#=6Æ�OK ��#-� ��" �L�5W� �$ZI. �#�~" |u"LF #� � L��K�� |�Ç[6 "O �.#����Rz �#���[BPX � ��#-� 
�X#�X�>�@ Q" L�6O#-Ä �}w�L�.�t-e|�"�Ä ,�wP6 
�K#p5X" KO�� D~#_� � K"�� 
 3�$��\#� 
"P>" #� L�~�6 �q |�#\ 
CPe 4J#X � L�~�6 L��"Pq ��3��_E� +#I5�" � L�~�6CPe K#Ã." � �Q"L�" �CPe Q" �"P.�P�. � D~#_� ���'6 4�Ãu�� �. �>�6#. 3#W�X'6 �.#� �#Ç� �CPe stE6 H�O#6 �
��



OK3#Ã~#d� P�#X #. #����Rz �W�#t�� ���Ã6 �#�P> OK L�"�6��CPe �K#_5u" �.#�QO" 
+$¿.#�� �ÃX�6�#�FPe OK�>�@ L\#. �5\"K 4�~#Ãq P�Q �#�����Q+$¿.#�� �ÃX�6 � ���'6 ��E� ��[Ç�Q � �O#�.$ Y�O���Ã6 ��Ä"OQ ��y~" ���Ã6 ������ �#z�P�� 4�qPi 
�O#�.$�Ç-\ |�-u Q" CPe 3"R��=6 �3#W�X'6 ����. K#Ã." �}w O�e �. � LX j#p6O" 
���Ã6 ��SP�" L�~�6 �"P. Q#�� KO��+$ � �QO�#[w+$ 
�5Ã�¼ +$ 
�P�\ +$ �"R�� ���Ã6 ��"�}FP� �ÃX�6 OK 4��~�" ���Ã6 �|�X {P5�w OK �Q� �#��_I[� ���Ã6 ��E�Pp6 3#W�X'6 �"P. �Q� �#��_I[� ���Ã6 �#���#��
4W�Qc�E�� 4i#p�F � �td��� OK ���h��6 �#��.$ 4�p��w {P5��w �"P�.�Q� �#��_I�[� ���Ã��6 �ZF�3#�F��P�m � +�XO 
Z�#XPq {P5�w � v!#J �+$�O�\ {P5�w 
�a"O" �ÃX�6 �Q� �#��_I[� ���Ã6 ��KP�z�� �#=�" �O�[w �Ä�a�� 3"OPt� � ���"�u 4�#ÄO #. �#. KO"��� ;O#I� Q" R��P2 �"P. 
L\ L�"�J �O#\" �LÃ. 8E-� OK �w �#�B 
��z!#��z �#����Rz �K#_5u" �W�#t� �}FP� OK�#����R�z K"LÃ�6 
�#6��w � P_5I� �#��.#�QO" � �Ã~#d� Z�2 �#�\�O Q" �K#p5X" #. 4X" �Q� 
K#�Q 4u� nP¼�LXP. |u"LF �. 
�Ã~#d� j�a��
���Rz +#I5�" � �.#����Rz �#�� �d."O 4���" ���

��Ã�� 
KO"K K��>� �}.#t5�� �d."O 
P6P.���Rz +#I5�" � o}5I� �#����Rz K#=�" � �5q#� �. b�.P� 3#�"Lu" �#��Z=��X �$ nL�� �w L\#. 3#Ä�e" L�~�6� YQ"KP2 � �O�$ ¿�> � �td�� L��"Pq �. �Ç5� L�#. #����Rz +#I5�"�K#p5X" ��#y�� �K#_5u" |�}E6 � Z=�X �#�O"R."� ���q Q" 
Py�K �#�. �. �4X#����Rz �#�� 3#q�5J" |�}E6�L��"Pq 
L�XP. ���Rz +#I5�" �}FP� �. � �XOP. o}5I� �#����Rz Pz!" � L\#. �L\ �.#����Rz �w L�$��|�Ä �. P5�.���6 � �R�O��#�P. �#�P> OK �K#_5u" 3#Ã~#d� Q" �_u#� |Ç\ #. 3O�¼��" P�m OK 
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