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�O"KP.�P�. � #�5�Ç~#� �����

��>"�� �Ä#�5>" 3�Ç[� #. )���Ä P�"�L. OK �O"KP.�P�. �#h� � 3#Ãdu |Ç\ P��l6 � #�5�Ç~#� ��#>�.#> ��BKPw+#I5�" O#5Ç� �»» #6 �» K�LF "O �ÄOR��#�LF"� 4F#W� �"�6�� �O#�.$ �Ç-\ �F"Pe OK��"P.#�. 
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KPw ���'6�L�w K#=�" �Q� �Ç�R�q c�"P\ P�#X KO��

KP�z O"Pu �K#p5X" KO�� L�"�6���6O�¼ OK O"����#����Q OK � #�[Ç�Q �F"Pe OK P�W� ��P5�#6�w 
{#9� �"��Ä�.c�"P\ �. �>�6 #. �w ��#�P�W� OK �L\#. ,X#�� R�� �$ n"Pe" �Ç�R�q 3#_I[� � P�W� �X#�\ ���Q c�"P\ �w!� �>�6 KO�� ���Rz �"��Ä�.R�� �Py�K �#�P�W� 4X" �Q� 
L��w�� CPd� "O �O"L�#2 Ph� Q" �}�#W� �X#�\���Q�L�P�z O"Pu �XOP.
KO��� OK �Q� �#��#����e" �"L�w @�� ZÇ�Q CPe OK �XOP. KO�� o}5I� �#�P�W� �w �6O�¼ OK 4X" ���L.+#I5�" OK �K�. L�"�J�O�Pa �F"Pe OK P�W� 4�-96 �#��#�5J#X ���. Z�2 
L�\#. �5\"L�P.OK "O P�W� �O"L�#2OK�~� 
LXP. |u"LF �. �� Q" "L> �#�5�Wu �. jO"R� ��Wt6 �w K�\�ÃX�#Ç�" LF OK L�#. �[Ç�QL�L>�#�P�W��ÃX L�#. )��a �K�\ jO"R� K�LF � QP� Q" P�W� s�uK 4�Ã-6 j#Ã[~" 4E6 L�#-� ,X#�� P�W� +#I5�" 3O�¼ P���w �KO"��� OK]�_�J ��. KP�z O"Pu �6#Ã~#d� �K�LE� �a"O" 4W2 �#�5�Wu OK P�W� {�e ��P5[�. �w K�\�L\#. �>�6 KO�� R�� jO"R� �t�Ä�[Ç�Q

�O#�.$ �#�~#�#w �F"Pe 4�qPi ���
"O �O#�.$ �Ç-\ �K�LE�o}5I� �#�5�Wu Q#��KO�� �#�P> O"Lt� �5W�#. "L5." ,X#�� �O#�.$ �5W�X CPe O�h�� �.�KP�z O"Pu �K#p5X" KO��+$¿�Q�6 � {#t5�" � �P�y.$ 3#W�X'6 4�qPi �F"Pe OK ��#2 �.K �"��Ä�. #6 
KPw ���Ã6
U#�X"P�. "O �.#Ã[�" �#�P�y.$ 3#>#�5F" �5W�#. "L5." 
�O#�.$ �#�~#�#w �F"Pe 4�qPi ���Ã6 �"P. �}w O�e �.�Ä"OQP�m 3#>#�5F" � #�Q#�� ��" �Ä��=� +#W5F" #. � KPw^I[� �O#�.$ 4E6 ^~#J 4F#W� ��O#�.$ {�L�

��




,X#��� �P�N2n#dÃ�" ,�"Pa � �O"KP.�P�. � {#t5�" 3#p}6 �KPw O�h�� � ��Nl6 ¿-�� Q" �P�y.$ |E� #6 CPe�KPw^I[� "O #�~#�#w �F"Pe 4�qPi
P9w!"LF �O�K OK "O {#�#w P�W� o}5I� �#�5�Wu �.$ Q#�� �w L\#. ��"R�� �. �5W�#. �O#�.$ �#�~#�#w �F"Pe 4�qPi

� � 3HDN 3HULRG :DWHU 5HTXLUHPHQWC � � 6DOLQH 6RLOV /HDFKLQJ 5HTXLUHPHQW


L�K |�Ç[6 "O {�_E� L\O �O�K Q" ��#6�w�#�Q 4X" �Ç�� �BPz ��O#�.$ Q#�� P9w!"LF �O�K
L�w ���'6 nP_�P�. �"�hF��� |.#�u 3"O#�WJ L�"�6�� #�~#�#w 4�qPi �5X#w Q" �\#� Q#�� KO�� +$ ���'6 OK K�-�w ���zP� �~��	K�\ CPe �QO�#[w3"L�~�6 Q" �5�Wu �5qO ��. Q" 8Ä#. �KO"�� OK #� � L�w KO"� {�_E� KPÇ}�Ä
4X" �Q� 
jO"R� �O#�.$ �}�Äc�"P\ #. #�~#�#w �#�P> O"Lt� s�-d6 � �Ä"OQ�O"KP.�P�. n"L�" ���'6 4�> OK "N~�KP�z O"Pu Ph�L� L�$L�"�J �w �FP\ �. #��$ �F"Pe 4�qPi +#I5�" OK,X#�� �P�N2n#dÃ�" ,�"Pa� K�\�����Ã6 P�Q |�"�Ä ��#2 P. )���Ä �O#�.$ �#�~#�#w �F"Pe 4�qPi{#�#w �O#�.$ 4E6 ^~#J 4F#W� ��O#�.$ �Ç-\ OK+$¿�Q�6 ��E� �O�h�� � ,X#�� LF OK �L��$ OK 4[w P��l6 �#Ç�" �5qPz Ph�OK #. �Ä"OQ ��y~" �.$ Q#�� U#X"P. �O#�.$ Q#�� �	�O#�.$ +$QP� � s��Ä M�p� 3#p}6 
� � � �>OK �#�~#�#w 3#p}6 �|�#\
 �ÄOR� �O#�.$ 3#p}6 �K����O�\�#�w!#J ���[.$3#>#�5F" �� � � �>OK �#�~#�#w P�W� OK 	P�I-6 �Y�"P6 3#p}6
 +${#t5�" 3#p}6 �� � � �>OK �O#�.$ �Ç-\ Q" �O"KP.�P�. 3#p}6 �CPe OK �L\���.Z�2 �O#�.$P�m nO#_� �

�O#�.$ 4E6^~#J4F#W� �����
Z\�2 4E6 jO"R� ^~#J 4F#W� j��=� U#X"P. P�W� 4�WuP� OK {#�#w �O#�.$ KO�� �a"O"^~#J 4F#W��K�\�� ���Ã6 4�Wu �$

��



�� ,UULJDWLRQ :DWHU 'HOLYHU\ 6\VWHP �� 2Q 'HPDQG 6FKHGXOH

��O#�.$ �Ç-\ OK +$ ¿�Q�6 ��E� �����
c��"P�\ � �}E�� c��"P�\ 
+$ ¿.#��� 3#�#�Ç�" #�. s-d�� �5W�#. �O#�.$ �#��Ç-\ OK +$ ¿�Q�6 Y�O+#I5�"�L\#. �Ä"OQ�O"KP.�P�.

�KP�z�� 3O�¼ #��$ Q" �-�wP6 #� � P�Q Y�O�X Q" �Ç� �. �O#�.$ �#��Ç-\ OK+${P5�w � ¿�Q�6 )���Ä
��#zL��wnP_��}-u �#a#t6U#X"P. ¿�Q�6 � o~"Q#�� �w �"R�� P� �. � �#�Q P� OK L��"�6�� #��$ �4X" �"QO�#[w � �#zL��wnP_� 4XK OK+${P5�w 
Y�O��" OK#���6 � L��w +#I5�" �"�I~L. "O �O#�.$ �#�Q � �5\"KP. +$ �"R�� 
�O#�.$ O�K � L��w �K#p5X" +$ Q" L�\#. �5\"KL�"�J +$ ���Rw!#� 4\"KP. �"R�� OK KP�z�� 3O�¼+$ �L��w���'6 � �L��wnP_� ��. Y�O ��" OK �w �tq"�6� �#zL��wnP_� ��. ��u �e#-6O" �5W�X �. � 4X" �5W. #� Q#. 3O�¼�. �P�y.$ �#��A�OK Y�O ��" OK 
K�.�"�6�� "O P�Q KO"�� 
+$|��E6 � ¿�Q�6Y�O��" �L\|�LÃ6�#�\�O �}�> Q" �4W�� Q#�� +$ �L��w���'6 �#�Q#X�KP. �#�

�� /LPLWHG UDWH GHPDQG VFKHGXOH �� $UUDQJHG )UHTXHQF\ GHPDQG 6FKXO

�K�LE��#a#t6U#X"P. |��E6 ��� o~"���R�w!#�� 4\"KP. OK �~� 
4X" �L��wnP_� Ph� s-e �O#�.$ �#�Q 3L� 
�O#�.$ O�K 
�.K �"R�� Y�O ��" OK�4X" �}�Ä � P�N2n#dÃ�" �"�hF�� |.#u O�e�. �#zL��wnP_� �"P. Y�O��" �KO"K K�>�4�K�LE� �#�P>
��L\ ��h�6 �#a#t6U#X"P. |��E6 ��� o~"�O#��.$ j�P�\ Q" V2 �~� 
L�w��� K#=��" �O#��.$ j�P\ � +$ |��E6 �#�Q OK "O �P5[�. 4�K�LE� Y�O ��"�KO"K �P5[�. KP.O#w O#[q 4E6 �O#�.$ �"P. Y�O��" �L�P�z�� 4XK OK "O +${P5�w �#zL��wnP_�

�� 5RWDWLRQ 6FKHGXOH

��L\���Ã6 |-u Q" ��#�P. U#X"P.+$ |��E6 � +U#X"P. �4.#: �O#�.$ �#�Q 
�O#�.$ O�K 
�5\"KP. +$�"R�� �$ OK �4X" +$|��E6 Y�O��P6K�LE� Y�O��"

��



�#�O�[w OKY�O��" �L�w��� �P��l6 ^I[� �O�KÆ� {�e OK � K�\�� ���Ã6 b�.P� +$ �#�Q#X �#�5X#�X{P5�w �"O"K �O"K" �5W�X �w �e#t� OK ���A�� � L�5W�� O"KO�JP. ���#. �O#�.$ Z�"K Q" �"QO�#[w�w ��X �#�>4X#�X U#X"P. "O K�J �O#�.$ � 4[w ��#�P. L�#. �"O"KP.�P�. Y�O ��" OK �KO"K �P5[�. KP.O#w 
4X" �p�Ãa�KP. �#� "O P�Q KO"�� �"�6�� �$ �#�\�O P�Q �}�> Q" �L��w ��h�6 �#�Q#X

�� &RQWLQXRXV )ORZ 6FKHGXOH �� 9DYLHG )UHTXHQF\ URWDWLRQ 6FKHGXOH

��Ç-\ OK���"K+$ ¿�Q�6 ��� +�#�P�> �"R��� �~� 
K�\��� ��h�6 {#X OK O#. Æ� �O#�.$ O�K � 4.#: |_q {�e OK �O#�.$ 3L� Y�O ��" OK�KO"K K�>� �Ç-\ OK ���"K +$ �w �5~#F OK 
KPw P��l6 L�"�6�� L\O �O�K OK3��_E� Q#�� U#X"P.
��Ç-\ OKYKPzO�e�. +$ ¿�Q�6 ��� +� 3L� �~� 
K�\�� ��h�6 3��_E� Q#�� �. �>�6 #. L\O �O�K {�e OK � 4X" P�l5� �O#�.$ O�K Y�O ��" OK
Z��O |_q �#�5�" � "L5." OK � K�\�� P."P. � �O#�.$ O�K 
Q#�� P9w!"LF �#�Q OK �9� 
K�. L�"�J4.#: +$�"R���K�\�� �5qPz Ph� OK �~��Ã�O�K

�� 6HPL GHPDQG 6FKHGXOH �$UUDQJHG� �� /LPLWHG UDWH DUUDQJHG 6FKHGXOH

�sq"�6 U#X"P.+$ |��E6 � ;� s�q"��6 KO�� b�.P� �#�Q#X � �#zL��wnP_� ��. �O#�.$ �#�Q � �O#�.$ O�K 
�5\"KP. +$ �"R�� Y�O ��" OK�"�6�� "O �$ �#�\�O P�Q �}�> Q" �KO"K �P5[�. KP.O#w K�LE� se#�� �"P. Y�O ��" �KP�z�� O"Pu �R�O��#�P.�KPw ��"O" P�Q 3O�¼�.
�+$ K�LE�4\"KP. �"R��U#X"P. |��E6 ��� ;K#=�" �#zL��wnP_� �"P. �5\"KP. +$ �"R�� OK 4�K�LE� #��6 
KO"K �.�J )5-W� n#dÃ�" 4�}.#u �w Y�O ��"�K�\���R�O��#�P. �#zL��wnP_� 3#>#�5F" U#X"P. �O#�.$ �#�Q � �O#�.$ O�K �w�O�e�. �L��w��

�� 5HVWULFWHG DUUDQJHG 6FKHGXOH

�P��l6 ��L.^I[� ��#�P. U#X"P. |��E6 ��� ;|.#uP�m �4.#: �O#�.$ �#�Q 3L� � �5\"KP. +$�"R�� �w4X" �E� ��L. KO"K �P5�w �P�N2n#dÃ�" �wY�O��"�4X" P��l6

��



�� )L[HG GXUDWLRQ DUUDQJHG 6FKHGXOH �� )L[HG UDWH DUUDQJHG 6FKHGXOH

��O#�.$ 4.#: �O�KU#X"P. |��E6 ��� ;�"�6�� #�P5�"O#2 P�#X ��O �~� 
L�w��� �P��l6 �#�z L\O �O�K {�e OK � 4X" 4.#: �O#�.$ �O�KY�O ��" OK�KPw �6#tq"�6
��O#�.$ 4.#: �"R��U#X"P. |��E6 ��� ;L�"�J sq"�6 � �R�O��#�P. |.#u #�P5�"O#2 P�#X � 4X" 4.#: �O#�.$�O�K {�e OK �5\"KP. +$ �"R�� Y�O��" OK�K�.

�� &HQWUDO 6\VWHP 6FKHGXOH �� 8�6 %XUHDX RI UHFODPDWLRQ

��RwP��R�O��#�P. �5W�X � KL�B "O �O#�.$ �#�Q#�� ���Ã6 OK �S�P2 4�}.#u ���.Z�2 
4X" �KPw ��"O" �#Ç�P�$ �"P�Ä ��q P5qK �w "O Y�O��"�#zL��wnP_�� � K�\��� �P�z�}�> +$n"PE�" OK �Ç�� �#�#dJ Q" ��"P.#�. �L�K�� �#=�" LÄ�� Q" |-u Q�OnP�e Q" D�E�¼ 3#Ä�e" ��"O" �. b��� Y�O ��" ��$O#w �L��w 4q#�OK ¿u�� �. "O K�J Q#�� KO�� +$ L��"�6��� 4X" ,X#��� �#�ÄO"Q �#����#Ã�6 #�� � ÈOR�. jO"R�� �"P�. Y�O ��" �4X" �RwP� �5W�X �. �#zL��wnP_��S�~��Ç6 �K�-� |�~K �. ��X �#�> �#�O�[w OK �}Ãq c�"P\ OK �KO"K ��"RX �. Zt� �$ OK �Ã�> �P�z���_6�KO"K �K�LE� KP.O#w ,X#��
��¼�6 KO��Y�O,X#�5� �#�P> �.K #. ��"K 3O�¼ �. +$¿�Q�6 � {#t5�" 3O�¼ �. cX�5� �O#�.$ �#��Ç-\ OK ��¼�6 KO��Y�O� � � �Ç-\ |J"K OK �.�#�6 3O�¼�. +$¿�Q�6 � � � � �>OK�#�~#�#w �Ç-\ OK�Ä"OQ�O"KP.�P�. �5W�X Q#�� #.�ÄOR� �O#�.$ �. Q#�� �w �#�Q P� OK � �ÄOR� P�y.$ P� �"P. ���h�6 �O"KP.�P�. ��#�P. s-e Y�O��" {#�Ä" #. �4X"P��y.$ s�P�e Q" �ÄOR� �. �L\ 4�"L� +$ �KP�z�� O"Pu UP5XK OK �L��w ��Nl6 {#�#w s�Pe Q" +$ 
L\#. b�.P��LXO���Ä"OQ3#Ãdu �O#�.$ nP_� �. � ¿�Q�6 � � � �>OK �#�~#�#w OK �.�#�6 3O�¼�.

�>�6 #. "O �5.�� ¿�Q�6Y�O�"�6�� +$¿.#�� 4�K�LE� 3O�¼OK 
ÆB�w 4F#W� #. �O#�.$ �#��Ç-\ KO�� OK�4qPz O#w �. �}E� c�"P\ �.

��



#��$,�#Ã� � �X#E� � +$|��E6 �#�\�O �y��yB �¼�J {�L>
#�\�O 4�K�LE� � #�pÃa #�\�O �#�"R� � ��$O#w! +$|��E6 �#�\�O P�Q +$|��E6 �#�\�O o�KO#��Ç-\ 7"LF" ��#. ���R� � �#. �P�N2n#dÃ�" � K�LE� �#a#t6 U#X"P. |��E6 � �#a#t6 U#X"P. +$|��E6 ��#zL��wnP_� ��#.3O#�� �.Q#�� � �#. �O#�.$ �#�L�"O � �L\��h�6�#a#t6 U#X"P. |��E6 � �#zL��wnP_�+$ Q" �K#p5X" f#E~ �. �#X$ �O"KP.�P�. ��#�5�#�O"� +#I5�" OK |�Ä �K"Q$ �4[w o}5I���.��u �e#-6O"�5W�X �.Q#���LÄ �+$���'6 4�P�L� � �#zL��wnP_��"P. �K�.n#dÃ�"|.#uP�m � #��Ç-\ 7"LF" ���#2 ���R� � �Ç-\ OK ���"K +$ ¿�Q�6 � |-u Q" ��#�P. U#X"P. +$|��E6 ��#zL��wnP_� ��#. Z�"K �. Q#�� �LÄ � �Ç-\OK �\KPz3O�¼�. +$¿�Q�6 � �L\ ���Ã6�#zL��wnP_��"P.|�Ä�K"Q$�LÄ� �#zL��wnP_�4[w o}5I� �#����Rz +#I5�" OK +$���'6 4�P�L� |�Ä �K"Q$ ��O#�.$�w �#�L�"O � ¿�Q�6 ��E� OK��.K#�Q b#-6O"� {P5�w �. Q#�� �LÄ �+$���'6 4�P�L� � �#zL��wnP_���. ��u �e#-6O" �5W�X �. Q#�� � �-W� �P�N2n#dÃ�" � 4\"KP. �"R�� U#X"P. |��E6 � sq"�6 U#X"P. +$|��E6 �+$���'6 4�P�L� � �#zL��wnP_� cX�5� �O#�.$ �#�L�"O � +$ K�LE��#����Rz +#I5�" OK 4�K�LE� � cX�5� �Ç-\ 7"LF" ���R� � ^I[� ��#�P. U#X"P. |��E6 ��"�I~K OK �#zL��wnP_� �-W� �K"Q$ � P��l6 ��L.|w�ÈOR. C�dX�"P. ��$O#w �LÄ � 4[w j��+#I5�" �O#�.$ 4.#: �O�KU#X"P. |��E6 ��S�P2 C�dX�"P. ,X#�� � �K#X |��E6 � �O#�.$ 4.#: �"R�� U#X"P. |��E6 �K�LE���X�#�> �#�O�[wOK ��$O#w�LÄ � � ÈOR. C�dX�"P. ,X#�� � � �RwP� �R�O��#�P. �5W�X ��#zL��wnP_� |.#t5� K#�5Ä"�.Q#�� � �#ÄO"Q �#����#Ã6+$���'6 4�P�L� � +�J )5-W� �P�N2n#dÃ�" �

��



�ÄOR� �#�LF"� �O#�.$ Q#�� �����
� K�\�� ���Ã6 P�Q KO"�� �. �>�6 #. �ÄOR� �#�LF"� �O#�.$ Q#��#�5�Ç~#� 
�q"Pz�2�6 c�"P\ �. �>�6 #. �w jO"R� �K�LE� � �O#�.$ �#�~#�#w P�W� 4�Ãu�� U#X"P. ^~#J DdX �CPe Q" LÃ. L�#. �O#�.$ 4E6 ^~#J 4F#W� �Ç��" D�a�6 �K�\�� �-X#E� �L\+#I5�" �a"O" �L�.�t-e �� K�\ �XO"� {P5�w O#��" P�W� ��#��

�L\ {#l\" 4F#W�
�ÄOR� �O#�.$ 4E6 ^~#J 4F#W� � 	�ÄOR� |w DdX
 � �>OK �#�~#�#w �}�X��. � 	vP�\ � �LÇ�K DdX
V��PX�#��K#>����7#:LE5W�P�#X �
�O#�.$ {�L� �����

3#p}6 �KPw O�h�� �nP_� P9w!"LF �O�K�.$Q#�� U#X"P. �O#�.$ 4E6 ^~#J DdX LF"� �.$Q#�� #� �O#�.$ {�L��K�\�� �-X#E� � ���Ã6 CPe {�" �}FP� 3#Ã~#d� <�#5� �. �>�6 #. �ÄOR� OK +$
K�LF ���Ã� 
L�K�� GOnP_� P9w!"LF �#� Q" ��#6�w �O�K {�e OK �w8S nP_� P9w!"LF �O�KcX�5� �.$ Q#��P9w!"LF �O�KOK jO"R� �.$Q#�� ���'6 O�h�� �. "N~ 
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K�\ �5J#X {#�#w ��Q#. ��OV��PX �K#> �w �6O�¼ OK ���2K #� ��5i#pF R�Pw!#J � �K#> R�Pw!#J ��\#2 #� �O"KP.v!#J �. �5W. nPe P� Q" ��PF Q#.�O�#�[Ç�Q �"P. ��K�\�� �5qPz Ph� OK CPe ��q Q#�� ,WFP. P5� � #6 � �q#a" v!#J4p� � Q#z 
+$ �#��~�~ 
��$ �"O 
����Ä�#��K#> ��PF 
4X" �O�Pa �[Ç�Q � �O#�.$ �#�~#�#w �F"Pe OK�3"OPt� �. �>�6 #. 
L�"��PF �"O"K �w �6#:LE5W� P�#X �n"Py}6 � �p}6 b�dJ 
��#XOrP. b�dJ � �P�m ��KP�z O"Pu |�#w �>�6 � �XOP. KO�� #��$ �. b�.P� c."�a
CPe �#�Q#�� � #�5�K�LE� �. �>�6 #. ���#:P. ,ÃÇ�P5� � Q"Z�. 4�qPi #. �#�~#�#w KO�� OK]#J c�"P\ OK ��KPw +#I5�" ��q ��>�6 #. "O KO"L�#5X" ��" OK �L\ K#��[�2 P�K#t� #. 3�#p5� ��PF ½PÄ �"�6���K�\ O�h�� L�#. ��PF Æ� 
L�5W� �� �Q"�� � O�#=� �w �[Ç�Q � �O#�.$ �#�~#�#w �"P. ��4X" �L\ ��"O" � �O#�\4X��2 OK 	��"K ��PF
 �O"L�y� � �O"KP.�P�. �O�K ��PF ½PÄ ����� �
��q ���." ��PF ���

� K�\�� �5qPz Ph� OK P�Q ,�6P6 �. �[Ç�Q � �O#�.$ �#�~#�#w ��q ���." ��PFQ" �P5� � �}¼#q �. ��PF 
���#: P. ,ÃÇ�P5� � ��#W� #� P5�w �F"Pe 4�qPi #. �Ç�~�OL�� �#��#�5J#X �"P. ��K�\�� ���.Z�2 �#�5J#X n"Pe" �O"KP-w!#J #� R�Pw!#J ��\#2 LF ��P6O�K�Ç�~�OL��� �#��#�5J#�X #� � ���#: P. ,ÃÇ�P5� � Q" Z�. �F"Pe 4�qPi #. �Ç�~�OL�� �#��#�5J#X �"P. ��}¼#q #6 ��PF 	S#1�2 �#y5W�" P�h�
 4�qPi P� #. ��� �Ç��#Ç��P5Ç~" #� � �Ç��#Ç��OL�� 3#W�X'6 �. R�=��K�\�� �5qPz Ph� OK �#�5J#X n"Pe" �O"KP-w!#J #� R�Pw!#J ��\#2 LF ��P6O�K �P5����PF 3O�¼ ��" OK 
L\#. �L\ �5qPz Ph�OK �Ç�~�OL�� �#�5J#X 3"Q"�� �. �O#�.$ {#�#w #� ZÇ�Q �w �KO"�� OK{#�#w R�Pw!#J ��\#2
 ZÇ�Q #� {#�#w ��PF LF �. �>�6 #. L�#. ZÇ�Q #� {#�#w3O�#=� OK�Ç�~�OL�� �#��#�5J#X�K�\ O�h�� 	ZÇ�Q �O"KP-w!#J #�
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��"PE¼ �#�5\"KP. � #�-� �#��[t� ��q c."�a ���
��" �K�\�� ��"O" P�Q c."�a �O#�.$ �#��Ç-\ �F"Pe �"P. #�-� �q"Pz�2�6 �#��[t� ���6 OK �y��#�� O�h�� �.
#����uO � 3#_5I�� 
�O"KP.�[t� ��E� 
�[t� YO#pX �#�Q 
Q"P6 b�dJ |¼"�q 
#��[t� U#�t� �|�#\ c."�a

�� %HQFKPDUNV

�4X" �Ã�-e |�"�Ä � ��}¼" �#���#[� � #�-� �#���#[�
Q"P6 b�dJ |¼"�q � #��[t�U#�t� �����

#. � ���»»» )���Ä 	�}¼" �Ç-\
 �O#�.$ � � � �>OK �#�~#�#w ��#�� �F"Pe �"P. #�-� �q"Pz�2�6 �#��[t� U#�t�#. �a"O" OK �P5��5�#X �� Q"P6 b�dJ #. � O"R� OK »�� Q" Z�. �#�-�\ OK P5��5�#X �» �}¼#q �. Q"P6 b�dJ�4X" O"R�OK »�� Q" P5�w #� � ��#W� ,�\
�#�~#�#�w �Ç-�\ �F"Pe � L\#. O#5Ç� �»»» Q" P5�w �F"Pe �"P. Ph�KO�� �O"KP.�[t� 4F#W� �w �KO"�� OK�[t� 
��q ��>�6 ��"O" #. Py�K KO"�� OK #� � L\#. Ph�KO�� �L��$ OK �S�P2 ,~#u OK R�� ����QP�Q �[Ç�Q #� � �ÄOR�Q"P�6 b�d�J � ���»»» U#�t�� #�. "O #�-�� �q"Pz�2�6 �#��[t� ���6 L�"�6�� C"Pe 
L\#. �Q� P5zOR. U#�t� #.�L�w K#��[�2 O"R� OKÆ� Q" P5�w �#�-�\ OK �P5��5�#X �� #� � O"R� OKÆ� Q" Z�. �#�-�\ �"P. �P5��5�#X�»
#. � ���#: P. ,ÃÇ� P5� �K Q" Z�. 4�qPi #. #�~#�#w P�W� OK 
���»»» U#�t� �. #�-� �q"Pz�2�6 �#��[t� P. ���Ä�[t� ���6 
�w!#J 3#�}�Ä s�uK 	�XO"�
{P5�w � ����. �K#_5u" � ��q P�W� ���Ã6 O�h�� �. P�W� K#�Q )5-W� ,�\#. ���»»» �[t� ��O P. �L\ �F"Pe {#�#w P�W� O�E� nPe P� Q" P5� �»» #6 �»» ½PÄ �. �O"�� �q"Pz�2�6�K�\�� ��¼�6 �P5��5�#X �� Q"P6 b�dJ � ���»»» U#�t�

#�-� �#��[t� YO#pX �#�Q �����
�w�6O�¼OK���>�6 �}FP� 3#Ã~#d� �#�#2 OK �w K�\�� ��¼�6 �O#�.$ �#�~#�#w �Ç-\ �F"Pe OK ¿�PW6 O�h�� �.�K�LE� Q" 	KO"L�#5X" ��" 3#_I[� s-e
 #�-� �#��[t� ���6 O�5XK 
L\#. �L\ ��>�6 �K#_5u" � ��q Ph� Q" CPe�K�\ �K"K YO#pX b�.P� ��"P>" �#y5XK ��X Q" � 4X"�JOK 
+�_� ���Rz s.#d� �O#�.$ CPe
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�O"KP.�[t� ��E� �����
�#�WÇÄ Q" �K#p5X" #. O#5Ç� �»»» Q"Z�. CPe �#��K�LE� �"P. #�-� �q"Pz�2�6 �#��[t� ���6 �w K�\�� ��¼�6�KP�N2 �#=�" �P5�"Pz�5q �t�Pe �. �q"Pz�2�6 �#��[t� ���6 � ����»» �-�Pt6 U#�t� �. ��"��
s�Pe �. L�"�6���O"KP.�[t� 
CPe 3#Ã~#d� � ��#�Q3O�Pa � KO��,WFP. O#5Ç� �»»» Q" P5�w �K�LE� �"P.�K�\ �#=�" ����Q 4\"KP.

3#_5I� �����
�#�Q#�X KO"L�#5�X" 3#_5I�� �Ç-�\ �"O"K L�#�. 	���»»» #�� � ���»»»
 U#�t�� #�. #�-� �q"Pz�2�6 �#��[t�

�� 8QLYHUVDO 7UDQVYHUVH 0HUFDWRU �� 0HDQ 6HD /HYHO

�#��Ç-�\ �"P. �w �6O�¼ OK 4X" ���L. �L\#. ���#�q"Pl> �}}�~"��. 3#_5I� �5W�X OK O�[w �O"KP.�[t�� L\#. O"KO�JP. �q#w ��>�6 Q" L�#. 
K�\ �K#p5X" 870 R> �Py�K �5W�X #� ��}E� 3#_5I� Q"ÆB�w �O#�.$�LXP. #�PqO#w L��'6 �. �-u
#���uO �����

Q" Æ�P� ��uO Q#=� �#dJ �K�\ ��"O" �P�V�O� �#�OK DdX cX�5� j#p6O" �. 4-W� � P5��5�#X � P5� �. L�#. #���uO#���#[� ��uO Q#=� �#dJ � P5��5�#X � #6 P9w!"LF 
�O"KP.�[t� �Ç-\ U��O �#���#[� �. 4-W� 
�L\4\"KP. b#t�{P5�w b#t� ��}w 4X" �Q� 
��"�� �O"KP.�[t� Y�O OK �L\#. P5��5�#X Æ� #6 P9w!"LF 
�L�.8}9� b#t� �. 4-W�R�� ����Q 4\"KP. #. �L\ ���6 �q"Pz�2�6 �#��[t� OK ���A�� �K�\ ��"O" �q"Pz�2�6 �[t� ��OP. ����Q 	�XO"�
�K�\ ��"O" b�.P� ��uO #. �L\4\"KP. b#t�
Æ� P5� �» P� K�LF ���»»» U#�t� �"P. 
����Q �t�Pe �. �q"Pz�2�6 �#��[t� ���6 Y�O OK4\"KP. b#t� �}¼#q4�> P� OK �dt� Æ� P5� �» P� K�LF b#t� ��uO4\"KP. b#t� �}¼#q ���»»» U#�t� �"P. � 4�> P� OK �dt�#. L�#. 
4\"KP. b#t� �}¼#q ����Q 	�XO"�
{P5�w OK 
��"�� �#�WÇÄ Q" �K#p5X" #. �[t� ���6 Y�O OK �K�. L�"�J�L\#. O�[w�O"KP.�[t� �#�Q#X KO"L�#5X" s.#d� � ���Q �q"Pz�2�6 c�"P\ �. �>�6
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�}¼" �#���#[� � #���#[� �����
� �L�.8}9� b#t� � o~"#�6 � |�¼"��q ��. 870 �5W�X OK �tq" 3#_5I� � ��uO �"O"K �5W�#. �O"KP.�[t� �K�LE� �L�.8}9� b#t�L�L�6½PÃ� OK �w��#�}E� �3#W�X'6 4��O |.#u �#��L�}. P�#X #� #��16 ��O OK �#Ç��"�5F � L�\#. P5��}�w!��L\#. O�[w�O"KP.�[t� �#�Q#X KO"L�#5X" #. s-d�� #��$ Q#=� �#dJ R�� � KP�z O"Pu L�\#-� ,�PI6

�O"KP.�[t� �Ç-\ U��O�#���#[� � +U���O ,~#�u OK � 4X" P5��}��w Æ� 4��> P�� OK Py�L�� Q" L�#. �O"KP.�[t� �Ç-\ U��O �#���#[� |¼"�q,_� 870 �5W�X OK �[t� �6#_5I� b�dJ ¿e#t6 U��O #. s-d�� 
�P5��}�w Æ� OKÆ� Y�zO#�B �#��Ç-\U#�X"P�. �$ K#Ã." � L�"�L\ �O"Nz!�O#�\ � �ÇE5W� ���Q OK �w ��5. v�}. 3O�¼ �. �5W�#. #���#[� ��" �K�\@z 4��Ä #. �w!#J �2K 
��#[� P� 3O�#=� OK �L�\#. �L\ K#=�" 
4X" O�[w �O"KP.�[t� �#�Q#X �#�KO"L�#5X"�L\#. 4��O |.#u ,X#�� |¼"�q Q" �td�� OK ����Q �#�O#w �#y�� �. #6 
K�\�� K#=�"
�O"KP.�[t� �Ç-\ �}¼"�#���#[� � ;��. �Ç-\ U��O P5��}�w � P� OK ��#���#[� L�#. 
�O"KP.�[t� �Ç-\ U��O �#���#[� 4�-96 Q" �#���e" O�h�� �.DdX Q" P5��5�#X �» |u"LF L�#. #���#[� ��" �K�\ K#=�" 
L\#-� �$ �5qO ��. Q" �#Ç�" �w �}¼" �#���#[� �"��Ä�K�\ �O"Nz!�O#�\ � �5J#X ,X#�� K#Ã." #. � ��5. D~#_� Q" �K#p5X" #. � L\#. P6�#. ���Q
�L\ �5J#X � �Ã�-e |�"�Ä �����

�P�h�� K�>��� �L�\ �5J#�X � �Ã�-�e |��"�Ä ��}w �5W�#. �O#�.$ �#��Ç-\ CPe �"P. #�-� �q"Pz�2�6 �#��[t�
K�>�� �w!#J � ��\ � �5~#pX$ �#��K#> 
�L\ �5J#X � �5�X O#��" 
�td�� �Ã�-e �#�[Ç�Q � #�}�W� 
#���#JK�O�K�LE�� Q" ;O#J KPp�� � ^I[� �#��#�5J#X P�#X � #��#zO#w � #���#JO#w �K�LE� 
#�#5X�O � #�m#. �K�LE�� #�u�6#�. �K�LE�� 
n"Py}6 � �p}6 b�dJ 
#���#2 |E� � �P�� {#t5�" b�dJ 
4p� 
Q#z 
+$ �#��~�~ 
#�#5X�O�L�K �#[� "O �P�m � �L\ �[wO#_F � �L\4i#pF �F"�� �K�LE� 
#�."L�#�
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�O#�.$ �#�~#�#w �aPÄ � �~�e �#�JP��� � #��[t� ��"O" ��E� ���
� K�\�� ���6 � � � �>OK �O#�.$ �#�~#�#w ��"P>" �#��[t� ��"O" � ���6 ��E� �KPw 4J"��Ç� O�h�� �. �d.#a ��"� 4X" P�Q KO"�� P. |�5[�

#��[t� ���6 ��E� ����Ä3#_I[� �����
� �$�� P5��}�� ������� YP. K#Ã." #. �w �#�zP. OK � L\#. �#WÇ� L�#. �S�P2 ��"P>" �#��[t� �#�6 �Q"L�" ��#���Q"L��" ]#J �"�S�P2 o}5I� �#��[t� �"P. �Ç�$ Py� 
K�\ ���6 P5��}�� �$�� �»����� L�p� OK#w!�L\#. �L\,��_6 #�PqO#w �}�X� �. �6�#p5��"P�. �~#�J �#> �q#w �Q"L�" �. �$ ��#. 4�Wu OK � K�\ O�h�� 4X"O 4�X ���#2 � �\�z OK �[t� �"��Ä ��K�\ ���.Z�2 
K�\�� �K"K j�>O #��$ �. �w ��#��[t� �O#�\ � P�� 
�dJ U#�t� 
3"PwN6 � #�5\"KK#��K�\ �5\�� �$ �"��Ä ��#. OK )E�> P6 �[t� �#���"O � �}��Ç6 3#E�a�6 ��K�\ ��"O" � �O#�\4X��2 �Pq s.#d� L�#. �[t� �"��Ä ��K�\ ��"O" D�E¼ �h� #. �$3#��R> � K�\ �O"KK�J ¿e#t� �3#��R> |J"L6 Q" � L\#. �K#X L�#. �[t� ,�wP6 ��K��. Å�}\ Q" �F"Pe 3#��R> �K"K �#[� ��a #6 K�\ ��"O" �q#w K"LÃ6 �. �[t� P� �#�zP. Py�K 3O#-Ä �.�K�\ +#�5>" #��[t�Q" �w K�\ �5\�� �O�e #��Q"L�" � #�5\"KK#� 
3#��R> �K�\ ���Ã6 �}¼" 4�> Æ� ¿e#t� � 3#��R> ��}w �"P. �{#�\ 4�> 4��Ä �w KKPz ��h�6 �O�e L�#. �[t� �K�\ �L�"�J ��#X$ �. �[t� 4X"O nPe #� ���#2 4�>�. b�.P�o}5I� �#���2 �KP�z O"Pu �[t�½PÄ K"L5�" �3"Q"�� �. 4X"O4�X OK � �Ep¼ ��#. �#Ç��"�5F�K�\ ��"O" 4�> Æ� OK � L\#. x��#�� �� #. L�#. �[t� Æ�#��$ {#_6" ��E� � s.#d6 b�dJ �5W�#. 
K�\�� �K"K �#[� ÈP. L�B OK �[t� Æ� ��2 #� ¿e#t� �w �KO"�� OK ��K�\^I[��w �6O�¼ OK �K�\ ;OK 
4X" �L\ �K"K]#_5J" O�h�� ��" �. �w �}E� OK �[t� �"��Ä OK L�#. �[t� U#�t� ��K�\ �5\�� �$ P�Q OK L�#. ¿dt� P�U#�t� 
L\#. o}5I� �[t�Æ� ��O �L\ �K"K �#[� 3#��R> � ¿e#t� U#�t��L\#. Æ�P5� �5W�X OK (P_E�� L�#. #��[t� OK �L\ �KP.O#w!�. �#�LF"� �P�#X Q" �K#p5X" �L\#. ��P[� ��" OK �L\ �K"K �#[� �#�P�� s.#d� L�#. #��[t� Q" �K#p5X" KO�� �#�P�� ��}w! ��4X" P�N2�#Ç�" L\#. �L\,��_6 �-u �w �6O�¼ OK #��6 
�L[� �O#\" �$ �. #=��" OK �w �KO"�� �"P. #�P��
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�O#�.$ �#��Ç-\ �#��[t� ��"O" ��E� �����
�[t�� �|�#�\ 
K��\ ��"O" � ���6 �5W�#. � � � �>OK �O#�.$ �#�~#�#w �"P. ��#�� �F"Pe �}FP� OK �w ��#��[t�#�~#�#w �aPÄ ¿e#t� 
#�~#�#w P�W� |�q�P2 � ��2 
�O#�.$ �Ç-\ CPe ��2 
CPe ����Ä ��2 �[t� 
CPe 4�Ãu���#��QOK 
	4X" O�_5� ����QP�Q +$ DdX �L�$ �#. {#�5F" �w �KO"�� OK
 {#�#w Z\�2 P�Q �[Ç�Q #. �"P���K�. L�"�J ¿dt� �. b�.P� 3#��R> P�#X � ����" �#.KP� � b#W-�"

� � /RFDWLRQ 0DS � � .H\ 0DS

�CPe4�Ãu�� �[t� �������
U#�t�� ��. �"P��" �[t� ��O P. �O�[w 3#��Wt6 �K�LE� OK "O CPe |E� ��#�q"Pl> 4�Ãu�� �5W�#. �[t� ��"�#��"O P�W� � |�#\ �#5X" �[t� ,~#u OK "O CPe �K�LE� 4�Ãu�� ���A�� � �#���"O �"��Ä �. ���»
»»»
»»»#�� � ���»»
»»» U#�t�� #�. #��S�P�2 |E�� O�#=�� �#��#5XP��\ � �#5�X" RwP� 
#��#zK�Pq 
�X�\ � �5~#pX"�L�K �#[� #���"O �[t� #. �"�6 � KO��,WFP. ����»»»»

� � *HQHUDO 3ODQ

�CPe����Ä��2 �������
�#��K#> 
Æ�P� �#� Pw!M #. �[Ç�Q � �O#�.$ �#�~#�#w ��}w P�W� 
�O#�.$ �Ç-\ �K�LE� � |�#\ CPe ����Ä ��2#�. � 4X" �Ç-\ �K�LE� OK ¿u"� ��� �L\ �5J#X 3#W�X'6 � �Ã�-e |�"�Ä 
�#� Pw!M #. CPe �#��K#> 
K�>���K�LE�� |w �w ��E� �. 	���»»»» � ����»»» 
���»
»»»
 �F"Pe KO�� �Ç-\ 4F#W� #. ,X#�5� U#�t�4X��2 s.#d� L�#. 
���XP6 ���Ä � #�~#�#w �O"Nz!�O#�\ � �#� �K�\�� ��"O" � ���6 
L�K �#[� ÈP. Æ� OK "O �Ç-\�L\#. ��P[� ��" Æ� �O#�\
P� Æ�Çp6 �. � � � �>OK �#�~#�#w {�e 
�#XP.$ {#�#w {�e � |�-u Q" CPe ��� 3#_I[� {�L> ��#F �[t� ��"
��� ��q ���." K"LÃ6 � j�� 
CPe �e#-6O" �V��PX �#��K#> {�e 
	^~#J#� �^~#J
 �Ç-\ |w4F#W� 
{#�#w!��" ��O P. �4X" �L\�F"Pe ��� 3#W�X'6 P�#X 3#_I[� �Æ�P� S#1�2 j#p6O" � 4�qPi � #���#J�-�}6 K"LÃ6�K�\ �K"K �#[� �5W�#. 3#_5I� �Ç-\ �[t�

��



� � 3URMHFW 3ODQ

��O#�.$ �Ç-\ CPe ��2 �������
�O"NzP5��}�w 
#�~#�#w P�W� {�e OK ��q ���." �#�}E� ��"O" #. �[Ç�Q � �O#�.$ �#�~#�#w P�W� � |�#\ L�#. ��2 ��"P�W� �O"NzP5��}�w � b�.P� ��q ���." |E� #. �e#-6O" � V��PX �#��K#> P�W� 
#�~#�#w �#�5�" P5��}�w � P�W��L�\ �5J#�X 3#W��X'6 
K�>��� �#��K#�> 
#�#5X�O � #�m#. �K�LE� � P�h� 3#:LE5W� ��}w �$ P. ���Ä �L\#.� #��#zO#w 
3#=�#JO#w 
n"Py}6 � �p}6 b�dJ 
�P�� {#t5�" cJ � Q#z �4p� �+$ �~�~ 
#���[B �3"��u 
#��#B
�#��[t� OK �w �P�m � �L\4i#pF �a"O" � �."KP� � P�z|�X �a"O" 
�Ã�-e �#�[Ç�Q 
#���#JK�O P�W� 	����P�m��#��K#> �3#W�X'6 ���A�� � L�"�L\ K#=�" CPe �K�LE� OK ��#�� �F"Pe �#�Q #6 #� � L�K�>�� #�-� �q"Pz�2�6�K�\ ��"O" L�#. R�� L�"�Ã~#d� 4XK OK CPe �K�LE� OK �w!
Q" Z��. �#�5F#�W� �"P. � ���»
»»» {K#Ã� O#5Ç� �»
»»» K�LF #6 �#�5F#W� �"P. CPe ��2 ��"O" U#�t�#� ���»»» U#�t� �. #�-� �q"Pz�2�6 �#��[t� ��O L�#. �Ç-\ ��2 �K�. L�"�J �� �»
»»» {K#Ã� O#5Ç� �»
»»»�K�\ ��"O" PwN~"r�q�#�X#�t� �. ��#�� CPe K#�X" ,~#u OK �K#p5X" �"P. V1X � K�\ �F"Pe ���»»»
|E�� � jO"R� |w �K�LE� L�#. CPe ��2 �K�\ �K"K �#[� 3#_5I� �5W�X �L�.�Ç-\ �5W�#. �[t� ��" ��O P.�K�LE�� OK Æ�P� ^~#J#� 4F#W� #. �"P�� � K�\ �O"Nz!�O#�\ L�#. jO"R� ��" �L�K �#[� "O b�.P� �#�P�y.$�K�\ ��"O" Ph�KO��

�O#�.$ �#�~#�#w |�q�P2 � ��2 ��"O" ��E� �������
� K�\ |�#\ L�#. "O P�Q 3#_I[� �O#�.$ �#�~#�#w |�q�P2 � ��2

�}w3#_I[� � o~"Q" P5��}�w ��� K�LF L�#. KO"L�#5X" �[t� ÈP. P� �K�\ ��"O" �[t� Æ� OK )�"�6 L�#. {#�#w P� P�W� |�q�P2 � ��2#. �"P�� �"�6�� "O �L�#��u#. P�W� 
L\#. P5��}�w ��� Q"Z�. {#�#w P�W� {�e �w�6O�¼ OK �KP�zP. OK "O {#�#w P�W��KPw ��"O" �"��#z!"L> �[t� OK Py�K {#�#w P�W� Q" �5�Wu
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P�W� ��2 � +,WFP. ���#: P. ,ÃÇ�P5� �» Q"Z�. 4�qPi #. �#�~#�#w KO�� OK ���»»» #� ���»»» U#�t� #. #�~#�#w P�W� ��2

� � 6WULSWRSR � � 3RLQWV RI ,QWHUVHFWLRQ � 3�, �

P5� �»» #6 �»» K�LF )Ã�> ½PÄ �. �P5��5�#X �� #� �P5� ��� Q"P6 b�dJ #. ��q"Pz�2�6 �O"�� �|�#\ � KO��P5��}�w 
{#�#w P�W� O�E� 
��2 ��O OK �L\#. 3#_5I� �Ç-\ �"O"K L�#. ��2 ��" �K�. L�"�J 3O�Pa ,WFP.�K�\ ��"O" P�W� �#�5�" P5��}�w � P�W� �O"NzP5��}�w 	� �>OK {#�#w #� �#XP.$ {#�#w Q"
 �$3#_5I� � �P�y.$ �dt�
�Ç�~�OL��� c�."�a KO"L�#5X" s-e ,X#�5� j#Ã\ #. P�W� �#�X�u L�#. �{#�#w P�W� O�E� K"L5�" P��l6 b#t� OKK"L5�" P��l6 �dt� 3#_5I� �|�#\ � K�\ ��"O" ��2 ��O|�#w3#_I[� #. P�W� �#�X�u �K�\ ��"O" � CPe #�~#�#w!P5��}�w 
�('� 
�7� U�u U#�� {�e 
�/� U�u {�e 
�'� P�W� n"PE�" ���"Q 
�5� U�u j#Ã\ 
�3,� P�W�
V��PX �K#> � ��q ���." s�uK |E� 
{#�#w P�W� ��2 ��O OK �L\#. �37� U�u �#�5�" P5��}�w � �3&� j�P\� v!#J Æ��#Ç� �#���#�z |E� 
#��$ �#� Pw!M #. 	�X�\ 
�w!#J 
�5~#pX"
 {#�#w #. ¿e#t5� �#��K#> � #�[Ç�Q O�E�b�dJ �P�� {#t5�" b�dJ 
Q#z 
4p� 
+$ �#��~�~ P�W� � �5�X O#��" 
3"��u 
#�#5X�O � #�m#. �K�LE� ���A���4X" �L\ ��"O" ��� 3#:LE5W� P�#X � n"Py}6 � �p}6
Pw!M #�~#�#w |�q�P2 � ��2 �[t� {�" ÈP. ��O P. #�~#�#w |�q�P2 � ��2 �. b�.P� ����Ä3"PwN6 � 3#E�a�6 ��}w!�K�. L�"�J R�� ¿>P� � ¿-�� �#��[t� �|�#\ 3#E�a�6 ��" �K�\

P�W� �~�e|�q�P2 � /	3#Ä#p6O"
 ��#u OK ���»» #� ���» � 	#��}¼#q
 sq" OK ���»»» #� ���»»» U#�t� #. {#�#w P�W� �~�e |�q�P2��" �L\#. {#�#w ��Q#. R�Pw!#J Q"P6 cJ 
{#�#w ow cJ 
�Ã�-e ���Q cJ �|�#\ �5W�#. |�q�P2 ��" �K�\�� ��"O"��"O" 	�#�5J#X P� �#�5�" � j�P\
 ��q ���." |E� � ,�\ P��l6 �#�}E� OK 
{#�#w �#�#2 � j�P\ OK L�#. #���uO�K�\
P�W� 4�Wu P� �"P. � P5� P. P5� 3O�¼ �. {#�#wow,�\ �L\#. P5��5�#X Æ� #6 �5W�#. {#�#wow3#Ä#p6O" 4uK�K�\�� �K"K �#[� {#�#w owcJ P�Q OK
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�5qPz O"Pu 4�X � #�.$ 0B 
#�P�y.$ �P�h� �KO"�� OK � K�\ �K"K �#[� |�q�P2 ��O OK ��q ���." s�uK |E� � �#��K�\ Pw!M |�q�P2 ��O OK 	0B #� 4X"O
 {#�#w O�E� �. 4-W� �$
�|�#\ 
o}5I� r#�Ä" OK v!#J �}w3#_I[� � 	73 � {#9�
 �O#�\ Pw!M #. v!#J Æ��#Ç� �#���#�z �t�Ä GP���3#_I[� � 	��� � �O#[q4��#t� 
v!#J �L�.�t-e 
�P��J LF ���"�OLF 
�L�.��"K
 v!#J �Ç��#Ç� 3#_I[��K�\ ��"O" #���#�z ��}w �"P. ��#z!"L> �"�[t� OK #� � {#�#w |�q�P2 ���#2 OK 	���� {#ÃqÆ�$ � @z L¼OK
 ��#���\
�K OK {#�#�w P��W� |�q�P2 ���#2 OK ���A�� �K�\�� ��"O" P�W� �O"NzP5��}�w {#�#w |�q�P2 P�Q �L�.{�L> OK�#[� {#�#w ¿dt� ��#�5J#X 3#_I[� �Py�K � {#�#w ¿dt� �Ç�~�OL�� CPe 3#_I[� �Ç� 
�6#Ä�e" {�L>�K�\ �K"K
��L.,�\ 
ow,�\ 
ow½PÄ 	{#�#w �.K
 {#�#w �F"Pe 4�qPi {#�#w ¿dt� �Ç�~�OL�� CPe 3#_I[� {�L>"O �BBB���"PE. s�Ä P�h� 4ÄPX �. �F"Pe 4ÄPX 4-W� � O"L> �P.Q ,�Pa 
�#�P> 4ÄPX 
+$s�Ä 
�}J"K99F �L�w�� ��"O" 
L�w P��l6 �w KO�� P� OK P�W� o}5I� 3#Ãdu �"P.

Z\�2 j#p6O" 
ow½PÄ 
V��PX �#��K#> � {#�#w �aPÄ ¿dt� 0�6 
{#�#w ¿dt� ��#�5J#X 3#_I[� {�L>"O �$ 4�X � {#�#w O�E� Q" �K#> O�E� �}¼#q �V��PX �K#> ½PÄ 
{#�#wZ\�2 4�#Ia 
�w!#J ��Q#. j#p6O"�L�K�� ��"O" {#�#w P�W� o}5I� |¼"�q OK

�aPÄ�#�JP��� ��"O" ��E� � 3� K�\ ��"O" 
L\#. P�Q 3#Ä�e" ��#F �w ��#��[t� OK �0�6 3O�¼ �. L�#. �O#�.$ �#�~#�#w �aPÄ �#�JP���{#�#w |w j#p6O" �Z\�2 �"O"K 4�Wu j#p6O" 
{#�#w OK +$s�Ä 
�}J"K �#���"�P�\ ,�\ 
{#�#w ow½PÄ ��w!#J O�[�� ow½PÄ � �ÇX½PÄ ��w!#J 4�Wu OK {#�#w K"Q$ j#p6O" ��K#> Lu#q #� � 
KO"K O"Pu �$ ��O P. V��PX �K#> �w �5~#F OK �R�Pw!#J 4�Wu OK {#�#w �w!#J ��Q#.½PÄ ��4X" V��PXR�Pw!#J �O#�w � {#�#w ��#. �-~ #6 �K#> nPe �K �}¼#q � {#�#w O#�w V��PX �K#> �R�O�\ 4�#Ia �½PÄ �#�R�Pw!#J �>O#J ��"�P�\ ,�\ �
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L\#. �O"KP.v!#J OK {#�#w ¿dt� �w �5~#F OK {#�#w ��#. 4�Wu OKZÇ�Q �BP�� K#Ã." �{#�#w Z\�2 4�#Ia ��L�w�� O�-Ä ��� � �y�X 
O"K@z 
4WX �#����Q Q" {#�#w �w �KO"�� OK ¿dt� 3#��R> �#��$ �L��wP2 D~#_� � |¼"�q 
K#Ã." � |�#\ �aPÄ � �~�e½#-t�" �#�QOK 3#��R> �O"K�Q �#����Q Q" {#�#w O�-Ä ¿e#t� OK {#�#w ow #� ��L.Z\�2P�Q ��\ P5}�q 3#_I[� �

�� :HHSKROH

{#�#w |J"K �. �+$�Q4�"L� �#�J"O�X |¼"�q � 3#_I[� �
#�[Ç�Q�aPÄ�#�JP��� ��"O" ��E� � 7P��W� o}5I� ¿e#t� 3O�¼ �. #� 
K�\ �F"Pe �#�[Ç�Q �"P. 0�6 3O�¼ �. L�#. #�[Ç�Q �aPÄ �#�JP����L\#. P�Q 3#Ä�e" ��#F � KKPz ��"O" �Ã�-e �#�[Ç�Q #� K�>�� �#�[Ç�Q ¿dt� C�¼" �"P.¿dt� |w j#p6O" 
{#�P� +$s�Ä 
�}J"K �#���"�P�\ ,�\ 
ow½PÄ ��5i#pF R�Pw!#J O�#=� ��ÇX � �O"KP-w!#J ��ÇX½PÄ ��$ �}w3#_I[� � �2K |E� 4�Ãu�� 
�5i#pF R�Pw!#J ��Q#.½PÄ ��$4�Ãu�� �V��PX �K#> ½PÄ ��5i#pF R�Pw!#J ,�\ �ZÇ�Q O�E� Q" �5i#pF R�Pw!#J �V��PX �K#> O�E� �}¼#q �
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�� 0DLQ )HHGHU &DQDO �0)&� �� 0DLQ &DQDO �0&�

��}¼" {#�#w � �O�$+${#�#w!

�� %UDQFK &DQDO �%&� �� 6HFRQGDU\ &DQDO �6&�

�Æ� �>OK {#�#w!��K �>OK {#�#w!

�� 7HUWLDU\ &DQDO �7&� �� 4XDUWHUQDU\ &DQDO �4&�

��X �>OK {#�#w!�O#�B �>OK {#�#w!
����������� #�[Ç�Q

�� 'LUHUVLRQ 'UDLQ �''� �� 0DLQ 'UDLQ �0'�

��}¼" ZÇ�Q � �''� ��q"PE�" ZÇ�Q #� �5i#pF ZÇ�Q

�� %UDQFK 'UDLQ �%'� ��� 6HFRQGDU\ 'UDLQ �6'�

�Æ� �>OKZÇ�Q���K �>OKZÇ�Q

��� 7HUWLDU\ 'UDLQ �7'� ��� 4XDUWHUQDU\ 'UDLQ �4'�

���X �>OKZÇ�Q��O#�B �>OKZÇ�Q
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#�~#�#w P�W� O�E� P��l6 |E� OKU�u 3"O#_5J" � ���Ä
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#�~#�#w U�u KO�� OK �L\ �KP. O#w �. 3#F�¼"1  1RUWKLQJ 	870 �5W�X OK
 �~#�\3#_5I�(  (DVWLQJ �uP\ 3#_5I�3,  3RLQW RI ,QWHUVHFWLRQ P�W� P��l6 �dt�5  5DGLXV U�u j#Ã\3&  3RLQW RI &XUYH U�u j�P\ �dt�37  3RLQW RI 7DQJHQF\ U�u�#�5�" �dt�/  /HQJWK RI &XUYH U�u {�e7  7DQJHQW U#�� {�e'  'HIOHFWLRQ $QJOH n"PE�" ���"Q('  ([WHUQDO 'LVWDQFH RI &XUYH U�ucX� #6 3, �}¼#q
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� K�\�� �K#p5X" P�Q KO"�� �"P. 
4X" �L\ ��"O" KO"L�#5X" ��" OK �w ��#�P��
� �O#�\P��{P5�w 3O#h� �#y5XK nPe Q" O#Ç�#��2 s�Pe Q" �L\ ��"O" ��#zO#w�#��[t� �w K�\�� �K#p5X" �KO"�� OK P�� ��"��#�� �[t� ���6 � |��Ç6 �"P. �L\ D�E_6 �[t� ��" �L\#. �5qPz 3O�¼ �$ OK �Q� 3#F�¼" � �L\ 	�XO"�
�K�\�� �K"K 4[zQ#. O#Ç�#��2 �. ��#zO#w!
� �O#�\P��L��'6 � �XOP. 3O#h� �#y5XK 
"O O#Ç�#��2 s�Pe Q" �L\ ��"O" ��#zO#w�#��[t� �w K�O�� O#w �. �KO"�� OK P�� ��"�#��[t� 4X" oi�� O#Ç�#��2 �w �L\ O�h�� �$ OK R�� 3O#h� �#y5XK Ph�KO�� ��R> 3#F�¼" "N� ¿� �L\#. �KPw!�L�w "P>" 3#F�¼" ��" �. �>�6 #. "O ��#zO#w!
� �O#�\P���#y5XK ,��_6 KO�� 
"P>" �"P. O#Ç�#��2 s�Pe Q" �L\ ��"O" ��#zO#w�#��[t� �w K�O�� O#w �. �KO"�� OK P�� ��"�4X" 3O#h�
� �O#�\P��#� �L\ "P>" �[t� �L\#. �L\ �5J#X |E� OKb�.P� 3#W�X'6 �$U#X"P. �w K�O��O#w!�. ��#��[t� KO�� OK P�� ��"�-5w L��'6 #. D~#_� � ���Q c�"P\ �. �>�6 #. "P>" ��F OK �w4X" ��#zO#w �[t� #� 
+�_� ��#zO#w �[t� �#���L\#. �5qPz 3O�¼ �$ OK �6#F�¼" 3O#h� �#y5XK
� �O#�\P��Å�." O#Ç�#��2 #� #�PqO#w �. 3O#h� �#y5XK nPe Q" �}-u �[t� �#>�. �Py�K ��"P>" �[t� �w �KO"�� OK P�� ��"�K�O�� O#w �. 
K�\��
� �O#�\P��#�PqO#w #� O#Ç�#��2 �. � ��Ä" |e#. 3O#h� �#y5XK nPe Q" ��Ã� ��#zO#w #� ��"P>" �[t�Æ� �w�KO"�� OK P�� ��"�K�O�� O#w!�. 
K�\�� Å�."
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� �O#�\P��K#��[�2 ��"O" �"P. #� � #�PqO#w Ph�O#�i" #� �XOP. �"P. ���Ã� ��"P>" �[t� �w K�O�� O#w �. �KO"�� OK P�� ��"�K�\�� Å�." 3O#h� �#y5XK nPe Q" 
O#Ç�#��2 ��X Q" 4��u
� �O#�\P��"N~ 
KO"L� ��"P>" �-�> � 4X" �L\ ���6 �_u#�� �K"K �#=�" �"P. #��6 �w K�O�� O#w �. ��#��[t� KO�� OK P�� ��"�L�w�� Å�." O#Ç�#��2 �. � ���6 "O b�.P� ��"P>" �[t� 
�_u#�� Q" V2 ��Ã� �#�Q OK O�#[� UL���
� �O#�\P��
4X" �Q� � KO"KV���Z�2 �-�> �wK�O��O#w!�. ��#��[t� KO�� OK O�#[� �#XL��� ���q P6#qK OK )���Ä P�� ��"�KP�z 3O�¼ #��$ KO�� OK ��#�� #� KL=� �#��XOP.

�» �O#�\P���K�O�� O#w!�. 
K�\ ��#y�#. L�#. �w ��#��[t� KO�� OK P�� ��"
�� �O#�\P����. Ph�O#��i" � �XOP�. �"P. �w ��"P>" �6#�Lt� �#��[t� #� � 	{�" �}FP�
 �6#�Lt� �#��[t� KO�� OK P�� ��"�K�O�� O#w!�. 
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