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 3O"PF �>OK�� � � � �� �� �» �» �» � �� � �� � �� �� �»�� � » � �» �� �� �� �� � �� � �� � �� �� ���» � �� � �� �� �� �� �� � �» � �� � �� �� ���� � �� � � �� �� �� � � �� � �� � �� �» ���� � �� � �� �� �� �� �� � �� � �� � �� �� ���� � �� � �� �� �� �� �� � �� � �� � �� �� ��� � �� � �� �� �� �� �� � �» � �» � �� �� ��� � �� � � �� � �� �� � �� � �� � �� �� ��� � �� � �� �» �� �� �� � �� � �� � �� �� ���� � �� � �� �� �� �� �� � �� � �� � �� �� ���� � �� � �� �� �� �� � � �� � �� � �� �� �»
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41�2 Z�#�Q$ |�#X� �� |Ç\
{�e #. �"�~�~ �. R�� � �L\ R�=� ��"O �X P�\ Æ� �. �P5�~�}�� �� 41�2 �K�\�� �hF�� |Ç\ OK �w O�d�#��L��O"K O"P�u ���[���6 �#���"�5X" �w �}E� �K�LE� OK "O 41�2 vPE5� ��#2 �"�5. �w �O�d. 
4X" |_5� �q#w!�KO�$OK 4wPE.
ZÇ� �K�\ Q#. ��J �"P=� �. �e�.P� {#_6" �~�~ s�Pe Q" ��"O �X P�\ �w K�\�� �#=�" �5u� �KPw 4\"KP. |�Ä�A�2�P�z Æ�	��"O �X P�\ Q" |-u
 41�2 ��#. 4XOK �Ç�5X� �~�~ ��O �L\#.�� PpW�6" �� K�LF ��J �Pd.���K"K �#=�" "O Ph�KO�� 4\"KP. �"R�� �"�6��	�zL\x�6 K#=�"
 �$ ��h�6 #. �wKO"K K�>� ��h�6 |.#u�L�#�. �#. ��"O �X P�\ #6 +$DdX �w K�\��ou�5� �5u� 4\"KP. |�Ä
s�Pe Q" �$ �O#=� Q" �Ç� �w4X" |_5� ��"O �X P�\ 4X"O �J#\ �. U�ÇÃ� O�d. |Ç\ < �"�[�\ �~�~ Æ�j#p�6O" �K�\�� |¼� Pdt� +$ �RI� �. �Ç�5X�2 �~�~ Æ� cX�6 Py�K �"O � �L\ |_5� O#[q +#-F �. �"�~�~Q" V2 �K�\�� {P5�w �K#X P�\ Æ� cX�6 Pdt� +$ �#�P> �L\#.�� P5� ����� 41�2 �. 4-W� �RI� ��" Z�"O����� #6 
K�\�� �L�#JPB �>OK ��» ��"O �X P�\ 
�K��� ;O#J ��"�5X" Q" "O 41�2 
L\ 41�2 KO"� ����� �Ç��"�"P. �K��� ¿�PW6 O#[q +#-F �KP[q #. �"�6�� "O |�Ä��" �K�\ �5I�O P�I-6 nPi ��OK �}t: O�d. �L\4\"KP.�[5W\ Pdt� +$cX�6 P�\ �KPw Q#. Q" V2 "O 41�2 �"�6�� 
�L\ ;O#J 41�2 Q" 3#.�XO �#�6 �Ç��" Q" �#���e"OK �K�\ ;O#J41�2 Q" R�� 3"Pdu ��PJ$ #6 K��� �KP[q "O O#[q +#-F (KL=� �"�6�� 
�[5W\ |�Ä ��6#J OK �K"K��"O �X P�\ Q" s}Ã� K"�� b�}I� Q" �Pdu L�B KO"K {#�5F" 
L\#.�L\ P2 Q#=� LF Q" P5[�. �-u 41�2 �w �6O�¼#6 K�\�� �L�Ç� �~#J 41�2 s�Pe Q" "�� ��w O"Lt� 3O�¼ ��"OK �w L\#. �L\ ¿�> ��J �~�~ P�W� OK � �L\ KO�K�\ Q#. ��J �~�~ P�W�

�



K"�� b�}I� �#�K 
K�\ j�P\ 4\"KP. �Ç��" Q" |-u � ���[��6 ��"�5X" Æ� �. �����UO 
�� ZI. {#t5�" Q" V2

�� 6XVSHQVLRQ �� 3LSHW $QDO\VLV

OK �$ ����� �w ��Pq ��O 
4\"KP. P� �"P. �L\ �O"Nz!�O#�\ nPi �Q� � 4\"KP. �#�Q 
4\"KP. s�Ä 
�s}Ã��KQ ��. �t�uK � 3L� �. �O��e�m j���5XK �R�� Æ� #. s}Ã� K"�� b�}I� �K�\��4-: �L\ �K"K �#[� � {�L>K�\�� P2 ���#: �» K�LF3L� OK41�2 
4\"KP. P� OK �K�\���\�O<�X�#�Q 
�R�� �5\"KP. Q"V2 � K�\���K�\�� �q#a" �$ �. R�� 41�2 ��[5W\ O#-Ç� +$ � K�\�� ��}I6 �e�.P� P�I-6 n�Pi ��OK �$ �"�5E� V1X ��$ �Q� � �L�KPz �Q� 
�L\ KPX O�6#Ç�XK Æ� OK 
�L�KPz Æ[J K"Py�5�#X �>OK ��» OK P�I-6 nPi P� )5�#���K�\�� KO"� �Pq ��O
P�Q Y�O �K cX�6 O#w ��" 4X" P5�. �KO"K Q#�� ����� +�XO |w �Q� �. 41�2 Y�O Q" Q#��KO�� <�#5� ;"PI5X"�K�\ �#=�"4h}m �K�\ ���Ã6 41�2 �L\ ��[��6 s}Ã� K"�� �=F � cX�5� 4h}m Q" L�"�6�� UO � ��ZI. �Q� � o~"�Q� V1X �K�\�� �#=�" b�5J" Q" V2 �}¼#q�. �5h}m �����Æ� 4\"KP. #. s}Ã� K"�� b�}I� cX�5�OK �X#� �K�. K�>�� 3O�¼ OK
 4X"�L\ ���Ã6 ��#z!"L> O�d. �w �X#� �Q� �. ���[��6 ��"�5X" +�XO�K�\�� �q#a" 	������"P. �L�KPz |�#w #�5\"KP. ��}w �Ç��" Q" V2 s}Ã� K"�� b�}I� OK +�XO �L�#��u#. |w Æ[J �Q� ���Ã6 � +
	L\#.�L\ "L> �-u Pz!"
 �X#� �R> Æ[J �Q� �. 41�2 cX�6 4\"KP. P� OKÆ[J +�XO �Q� 
O#Ç��"�Q� 
K�\+Pa �=F 4-W� OK �5u� 41�2 4\"KP. P� OK �L\Æ[J +�XO^~#J �Q� �K�\�� �q#a"Æ[J +�XO|w�Q� �. Pz!" P�J" O"Lt� �L�$��4XL. 4\"KP. �#�Q �s�Ä �. b�.P� �Q"L�" Q" P6R�O +�XO�L�K��4XL. "O �L\^I[� �Q"L�" Q" P6R�O +�XO |w L¼OK #� �R> 
K�\ ��Wt6 ����� OK �L\

�41�2 Z�#�Q$Y�O �����
�Q� L\#. ���Ã� LF Q" P5[�. UO ��� O"Lt� �Ç�6O�¼ OK �K�\�� "L> ����� Q" �X#� 3"OM 
Z�#�Q$ j�P\ Q" |-u�>�@ KKPz ��Wt6 UO � �� �����4X"OK �K�\��� �5\"KP. �Pd. ��O �q#a" +$ 
L�KPz ��[� �6 �Ç�� P9w!"LF#6 ����� �Pd. OK 3#.�XO �Ç�$ Q" LÃ.�#�[�#��Q$ �R�O��#�P. KO"L�#5X" OK �w �¼#J �#�\�O Q" L�#. KP�z 3O�¼ �L�w �. 3"OM ���[� �6 �Ç�6O�¼b�}I�� ��� #�. ¿dt�� Æ� ��. b�.P� �Pd. L�B �L\ ��[��6 3#.�XO �K��� �K#p5X" 4X" �L\ �#�. >�@+�XO�5\"K 3O�Pa �L\b�}I� ����� ��Wt6 4X" �Ç�� UO ��� O"Lt� �K�. K#�Q 4}Ã. L\ �O#\" �A�#�B �L�KPz���L\#.

�



��" �"P. �L�. ��"K Z�#�Q$ Æ� ctq R�� � L\#. UO � �� P5�w #� �Pz � �"O"K Ph� KO�� ,wP� #� �K#X ����� Pz!"OL�}��X OK �$ �#�6 L\#. K�>�� UO � �� �Pz ��� Pz!" {#9� �"P. �KO"L� �6O�Pa ��Wt6 
L\#. Q#��KO�� �����OK �K��� ��R=6 �P5�~�}�� �»» OL�}�X OK � ��Wt6 4�Wu �L. "O ����� L�#-� � KKPz�� ��R=6 �P5�~ �}�� �»»»�6 ��"�5X" OK �L\ ��Wt6 �#�4�Wu �Ç�O�d. 
K�\ ��Wt6 L�#. L\#. UO ��� �Pz � Q"Z�. �"O"K����� �Ç�6O�¼b�.P� �#������ ��Wt6 �"P. �L�\#. P5�~ P. �Pz�}�� �»»» � �»»» {K#Ã� �5h}m �"O"K �P5�~�}�� �»»» ���[�

�� -RQHV � 2WWR �� %: 7XEH

�>�» @K��� �K#p5X" �%: �~�~ �L��w ��Wt6 #� � �R��>�6�" �L��w ��Wt6 Q" �"�6�� UO � �� �.
P5�~ P. �Pz�}�� �»»» ���[� �6 ��"�5X" OK {�}E� C��"4h}m Pz!" �KP�z�� 3O�¼ +$ Q" �K#p5X" #. ��Wt6 |�Ä��#�� 4h}m#6 K�\ �q#a" Pdt� +$�$�#=. � �L�KPz�~#J �����+$ Q" �O"Lt� L�#. �4X" �#. 4h}m Q��� 
L\#.�LXP. P5�~ OK �Pz�}�� �»» �.

�L��\nNF K"�� ��" P�Q s�Pd. L�#. L\#. �~$ K"�� ��>�6 |.#u O"Lt� �"O"K ����� Pz!"

�� +\GURJHQ 3HUR[LGH �� 6RGLXP +H[DPHWDSKRVSKDWH

�K"K O"Pu +$ P5�~ �}�� �» OK �wÆ[J ����� �Pz P� �"Q" �. �L�Ww!"P2 �S�OL�� �� {�}E� Q" P5�~ �}�� � K�LF3"OM 
K�\�� �5\"Nz �\�2PX �$ ��O �t�uK �» #6 � 3L�. � �L\ �KQ ��. ��#w b�}I� �#y�$ �K�\�� �q#a" �L\Pz!" �L\#-� �L�-WB #��$ �. +�XO 3"OM �w �eP\ �. 
K��� "L> b�}I� ��O Q" �#�5F" �"�6�� "O �~$ K"�� ÈOR.�Ç�� �K�\�� �KQ ��. ��#y�#z � �L\ �K"K3O"PF K"Py�5�#X �>OK �� OK b�}I� 
L\#. L�w �~$K"�����X"L�Ww!"�#�6" �. ��#w ���X"L�Ww!" Z�w!"� �Ç�$ Q"LÃ. �L\#. �Q� �}FP� ��"OK L�Ww!" P2 �S�OL�� �O"Lt� �K��� �q#a" 4X"�L��\�� �5W\ Pdt� +$ #. �-6P� �X �K 3#.�XO 
L�XO
b�}I� P5�~ �}�� �»» P� �"P. �L��w ZI2 ��#���\ {�}E� P5�~ �}�� Æ� O"Lt� 
3"OM|�#wZI2 Q" �#���e" �"P.�Pz ���� � �3#pWq#5�"Ry� ��LX �Pz ���� �KPw |F Q" �"�6�� "O ��#���\ {�}E� ��" �K�\ �q#a" L�#. +�XO

�� 6RGLXP &DUERQDWH

��� #6 � ��. "O {�}E� 4��#�}u 
3#�.Pw ��LX �KO�$4XL. {�}E� P5�~ Æ� K#=�" � Pdt� +$ OK �3#�.Pw ��LX#�. �L�w�� �P�z�}> 3#pWq�6O�" �. 3#pWq#5�"Ry��OL�� |�L-6 Q" � L�w�� |�Ä ��#�}uPq #. �"��Ã. � �5\"K �y��KP�z O"Pu Ph�L� R�� P�Q 3#Ç� �. �>�6 #. �e�.P� {�}E� C��" D�E_6 L�#. �L��w ZI2 ��#���\ {�}E� �K�Rq"
�Q ��. #. � �L�KPz |t5�� ]�_I� nPi �. b�}I� 
���W�#1X�X �. �L��w ZI2 ��#���\ {�}E� �K�Rq" Q" LÃ.�$ �. Pdt� +$ �Q� �"R��. � �L\ |t5�� ���[��6 ��"�5X" �. b�}I� V1X �K�\�� �KQ ��. �t�uK � 3L�. �Ç�P5Ç~"�K�\�� �q#a"

�



�K Q" Æ� P� �. O�.R� �K#� Q" P5�~�}�� � 
�L��w ZI2 ��#���\ �K#� �K�Rq" Q" �\#� {�}E� C��" D�E_6 �"P.�"P���. ��"�5X" �L��" �K�\ K#=�" P5�~�}�� �»» {�}E�#6 KKPz�� �q#a" Pdt� +$ P5�~�}�� ��� ��5E� ��"�5X"��X 
�P5�~�}��� �� KO"L�#5�X" 41��2 Q" �K#p5�X"#. �K�\�� �K"K O"Pu 41�2 �#y5XK ��O +�XO ��5E� ��"�5X"K�\�� �5I�O P�I-6 nPi ��OK41�2 Q" �L\4\"KP. �#�e�}I� � �5qPz 3O�¼ ��"�5X" �K Q"Æ� P� Q" 4\"KP.�L�$��4XL. �e�.P� D�E_6 ,�Pa � �L�KPz ���Ã6 
�L�#��u#. �Q� ,�6P6 ��L. �KKPz�� P�I-6 �

Z�#�Q$ j�P\ Q" |-u �KP�z�� O"Pu ���[� �6 �#���"�5X" OK �Q#X �K#�$ |F"P� �e Q" LÃ.UO � ��+�XO �����	636��»� �Pq
 � {�L> OK 
4\"KP. ]�_I� P�I-6 n�Pi �Q� ����[��6 �#�Q 
4\"KP. s�Ä 
 b�}I� �#�K��. �5\"KP. Q" LÃ. � K�\�� �KQ ��. �5XK �Q ��. #. �t�uK Æ� 3L�. b�}I� Z�#�Q$ j�P\ Q" |-u �KKPz�� 4-:�L\#. 4.#: )-�Pt6 L�#. b�}I� �#�K 
Z�#�Q$ 3L� �#�6OK �L5q"�� O#Ç. 4Ä#X 
�Q

»�»�� �#��Q"L�" �. b�.P� �#uO" ��" �K�\�� ���Ã6 
b�}I� �#�K ,WF P. 
� {�L> Q" 4\"KP. s�Ä � �#�QR�� P5��}�� »�»»� � »�»�� �#��Q"L�" ���Ã6 
KO"�� Q" �`Ã.OK �L�\#.�� P5��}�� »�»»� � »�»»� 
 »�»���KKPz�� ��}I6 P�I-6 nPi OK �$ 3#��5E� V1X � �L\ P2 ���#: �� #6 � 3L�OK ���Ã�41�2 �4X" ��R~ KO��Q" P5�w �wL�"�#�K OK P�I-6 nPi P� +$�w,�6P6 ��L. �KKPz�� ��Q�6 �L\Æ[J Q" LÃ. P�I-6 nPi 3#��5E�

�� 2YHQ �� 'HVLFFDWRU

K"Py�5�#X �>OK ��» �#�K OK 4qO ��. Q" �$ K��[� 4.�eO �Ç�$ Q"LÃ. � 
K�\�� O#I. ���$ OK 
+$Y�> �dt��L\Æ�J r#e" �#�K #6 
�O�6#Ç�XK OK P�I-6 nPi V1X �K�\ Æ[J ��#w #6 �L\ �O"L�y� 4Ä#WÇ� 3L� �.�L\#. �L\ ���Ã6 )t�uK �K#p5X" O#. P� Q" |-u L�#. P�I-6 nPi �Q� �K�\�� ��Q�6 �Pz »�»»� �. Æ�KR� 4uK #6��K�\��4-: 	� {�L>
 636��»� �Pq OK �}¼#F <�#5�
3#-X#E� � <�#5� 4-: �����

"O |��Ä ��" �L\#. ��}Ã� ����� OK �L\Z�#�Q$ +�XO |w �Q� 4X" �Q� 
41�2 Z�#�Q$ �. b�.P� 3#-X#E� OK>�» @ �K"K �#=�" P�Q rPe Q" �Ç� #. �"�6�����Ã6 �Pz�}�� 4uK #. 3#.�XO �Q� � �L\ Æ[J ��$ OK Z�#�Q$ Q" |-u Pdt� +$ � UO � �� b�}I� �o~"�¼#J 3#�}�Ä �. Q#�� � K��� ZI2 4~��X �. �"�6��� (LÃ. "O �L\ Æ[J 3#.�XO �w!#=�$ Q" �KKPz��	�L\#. �5\"K UO�"�hF�� |.#u O"Lt� 3#.�XO �5u� �T��.
 K�\��� ��¼�6 Y�O��" 
KO"K

�



Æ� #�. �"�6�� "O |�Ä ��" �KKPz�� ���Ã6 ���[� �6 OL�}�X OK K�>�� b�}I� 4h}m Q" UO � �� �Q� �+�Q� ���" �. L�#. 
�L\ "L> �-u �w �"�X#� �Q� �K"K �#=�" �KQ ��. Q" LÃ. �}¼#q�. 41�2 cX�6 4\"KP.�>�@K�\ �q#a"�q#�a" ��. "O #������ �#�6 �Q� L�#. �K�\�� ���Ã6 41�2 �L�. ��"K Z�#�Q$ �#�6" Q" LÃ. UO � �� �Q� �;�KP�z O"Pu Ph�L� L�#. R�� �L\ "L> �-u �w �X#� �Q��K���Æ� �KKPz�� ��Wt6 ��#W� 4�Wu �K �. ,X#�� �}�X� Q" �K#p5X" #. � Pdt� +$ �K�Rq" #. UO � �� ����� �K�X#� �L�. ��"K � 41�2 Z�#�Q$ �"P. Py�K 4�Wu � K�\�� P�I-6 UO � �� �Q� ���Ã6 �"P. �$ 4�Wu�K�\��� ��¼�6 )���Ä � KO"K ��Wt6 4uK �. �y5W. Y�O��" 4uK �K�O�� O#Ç.�K�O O#Ç. �� #. �;� � �+�Y�O�K P� �w K�\�� ��¼�6 �4X" P6,X#�� ��� Q" �+�Y�O 
LXO�� Ph�.
#. �L\"L> �X#� �L�. ��"K <�#5� �Pq ��"OK �K�O�� O#Ç. 3#-X#E�� <�#5� 4-: �"P. � {�L> OK �L\ �K"K �#[� �Pq

�� 9ROXPH )DFWRU

,�Pa �KKPz��+Pa ��=F ,�Pa OK4\"KP. P� �. b�.P�UO���^~#J �Q� �KKPz��4-: R�� Æ~" Y�OOK 4\"KP. P� UO � ��^~#J �Q� �K��� +Pa #. �L\#.�� 	4\"KP.
 41�2 �=F �. |w �=F 4-W� �=F|w�Q� �. <�#5� ��" ��Wt6Q" �L�$��4XL. 
���W�#1X�X OK Ph�KO�� �Q"L�" Q" P5ÇB�w +�XO �Q� 
�=F ,�Pa�K�\�� ���Ã6 Ph�KO�� �Q"L�" Q" P5ÇB�w 3"OM ��Q�L¼OK 
b�}I� OKUO � ��
Z�#�Q$ �#��zP. �����

����� �#�[I. OK #��Pq ��" �KPw P2 Y�O	� {�L>
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 ��"K4\OK 3#.�XO �L�.��"K ���Ã6 �"P. 9$ �~�~ Z�#�Q$ 4X" �L�$ ��Lt� OK �w O�d�#���L�.�t-�e OK P5��}�� � Q" P5zOR. ��#� Pdu #. �.�XO 3"OM )X#X" �.�XO �#���"K �L�.��Wt6 OK L�BP� 
4X"�L�"�L\ �5J#�\ ���"K4\OK�
|9� ��"K4\OK 3#.�XO �L�.��"K �"P. 9$ �~�~Y�O� ��KPwÆ~" � �.�XOK"�� �L�.��"K �#�\�O �Ä��=� OK #�"

��



�� 6DQG �� *UDYHO
�� 3LSHW �� %RWWRP :LWKGUDZDO
�� 6LOW �� &OD\

"N~ �K�\�� �K#p5X" 	�UO� ���
 ��"KR�O 3#.�XO �L�.��"K �"P. �%: �~�~ � �41�2 �#�\�O Q" � ��\ � ��X#�3#�¼�_J ,WFP. 
+�XO �����3"OM �Q"L�" ¿�Q�6 ���Ã6 �"P. +�}d�4uK #. � ¿�PX |�#X� �}�> Q"9$ �~�~�L\#.�� b�tX Pdu #� b�tX4ÄPX �3"OM �Ç�~�OL��
Y�O #. �"P�� L�"�6��Y�O ��" 
K�\�� �K#p5X" �X#� 3"OM �L�.��"K ���Ã6 �"P. ]�_J �. 9$ �~�~Y�O Q"�KP�z O"Pu �K#p5X" KO��%:Y�O #� � 41�2
�L��\��[��6 +$OK KPp�� � K"Q$O�d. L��"�5. �w L�\#. �d�"P\ OK L�#. �X#� 3"OM 
9$ �~�~ #. Z�#�Q$ �#=�" �"P.�#=�" �"P. �L\#. �L�-WB #��$ �. "�� �#�.#-F #� UO3"OM L�#-� � L�\#. V�J ��#w �X#� 3"OM4X" �Q���"P.#�.#. K"Py�5�#X �>OK � P9w!"LF �$ �#�K �w +$ P5�~�}�� �» OK "O 	�Pz »��� #6 »�»�
 �X#� 3"OM 
"L5." Z�#�Q$�K�\�� �5I�O L\#. 3�#p5� 9$ �~�~+$�#�K
P�K#t� K�>� "P�Q 
>�@K�\nNF �~$K"��Z�#�Q$ Q"|-u L�#. 
L\#. �~$K"���"O"KZ�#�Q$ KO�� ����� �Ç�6O�¼ OKO�d. �~$ K"�� nNF "N~ 
L\#. �5\"K Z�#�Q$ <�#5� OK �"�hF�� |.#u 3"P�:#6 4X" �Ç�� �~$ K"�� ��R> O#�W.�4X" �O�Pa Z�#�Q$ 4uK �"P. |�#w!

�� 6WUDWLILHG 6\VWHP �� 'LVSHUVHG 6\VWHP

%: �~�~ #� � 41�2 �#�\�O OK �w �6O�¼ OK �K�\�� �K#p5X" ���� ��� �O"Ny.�XO �R��#Ç�Q" 9$ �~�~Y�O OK+�XO �. j�P\ ¿-�� #� �dt� Æ� Q" 3"OM 
��� ��� �O"Ny.�XO �R��#Ç� OK �K�O�� O#Ç. +�XO �ZI2 �R��#Ç�b�tX ��F ¿u"� OK 
3�#p5� ���[� �6 �#�5ÄPX �=�5� OK �o}5I� �#��Q"L�" �K�. "O"K4}Ã. � L��w�� 	���[��6
�-u �w L�5W� �6"OM Q" P5ÇB�w L�XO�� K�J b�tX P�W� �#�5�" �. �w �6"OM 
��Ã� �hE~ P� OK �L��\���L�.��"Ko}5I� b#t� Q" 3"OM 
+�XO ZI2 �R��#Ç�OK �L�XO L��"�J (LÃ. �w L�5W� �6"OM Q" P5zOR. � L�"�L�XO #=�$ �.�L�XO��� K�J b�tX P�W� �#�5�" �. �#�R�� )��R~ 
�#WÇ� �#��Q"L�" #. 3"OM �=�5� OK � L��w�� ���[��6 �. j�P\P5[�. �5ÄPX #. 9$ �~�~ OK b�tX ��F 
�"�K�6 3O�_. �� O#�w OK �5qPz O"Pu 3"OM �w4X" �L\ ��}Ã� �.P=6 �.

�� &DOLEUDWLRQ

�~�~��=�X"� OK 
Py�LÇ� ���[� �6 4ÄPX OK3"OM|.#t5� P�:#6 ��" �L��w�� 4wPF KPp�� 3"OMb�tX4ÄPX Q"�L�K �#[� "O KPp�� 3"OM 4ÄPX L�"�5. 
�L�$4XL. ��#�� �=�5� #6 
KKPz 4�#ÄO L�#. 9$

��



Pdu ,WF P. Z�#�Q$ ��" Q" |¼#F �L�.��"K "N~ 
4X" �L\ #�. 3"OM ���[��6 4ÄPX U#X"P. 9$ �~�~ �w #=�$ Q"

�� 6WDQGDUG )DOO 'LDPHWHU �� 7HUPLQDO 6HWWOLQJ 9HORFLW\

��w 4X" �}Ç\ ��Pw �OM Pdu 
�X#� �OM P� KO"L�#5X" b�tX Pdu Q" O�h�� �K�. L�"�J 3"OM �KO"L�#5X" b�tXPh� KO�� �OM ����[��6 ��#�� 4ÄPX ��#W� �$ ���[� �6 ��#�� 4ÄPX � �K�. ���� �-W� ]�_I� �Q� �"O"K�~�~ Z�#�Q$ �5u� {#9� �"P. �4X" �X#X" ���#p� Q" �Ç� 
���[��6 4ÄPX ���p� L��#� b�tX Pdu ���p� �4X"#. 3"OM �#�6 �#z P� �w4X" ��" b#-�5X" L�\#.�� P5��}�� »���� Q" P5ÇB�w 3"OM L¼OK �� �w L�K���#[� 9$P5��}�� »���� Pdu#. ��Pw �OM���[��6 4ÄPX Q" P5�w ���[��6 4ÄPX �"O"K #��$ L¼OK �� 
L��\ #�O+$ OK ���4X" c�"P\ �#��OK 
 ���� �-W� ]�_I� �Q� �
���[��6 4ÄPX #. 3"OM #�[�#�Q$ ��" OK �K�\�� �#=�" #��$ ��OZ�#�Q$ #�L¼ 9$ �#��~�~ �K��� ;OL��"P.K�LF OK ¿�=6 O#:$ �KKPz O�h�� �~�~�L�. �>OK OK R�� 3"OM ¿�=6 O#:$ #6 L��\�� #�O �~�~ OK ¿�5=� O�d. ��}Ã�3O�¼�Ã�-e �X#� 3"OM Q" �K#p5X" #. #�[�#�Q$ �L\#.�� R�O 3"OM �"P. L¼OK �» �4\OK 3"OM �"P. L¼OK �»�K�O�� O#Ç. #��$ �zOR. � 3"OM O"Lt� �. �5W. o}5I� K#Ã." #. �#��~�~ � �5qPz!�>OK L�#. KP�z O"Pu Z�#�Q$ KO�� ���� Q" P�m �-W� ]�_I� �Q� #� �]�_I� {#Ç\" #. 3"OM �Ç�6O�¼ OKQ"4W6O#-Ä �w�-�Pa OK �L�$4XL. �Q"L�"D�E_6 O�h��. �K���D�E_6 �$ #. Pi#�5� "O9$ �#��~�~ ��O�L�.�L�$4XL. �Ãu"� �Q"L�"#6 K�\��+Pa ��"K �Ãu"� �~#ÇB �. ���� 4-W��KO�$4XL. 9$ �~�~Y�O Q" �t�uK �#�."�> �"�6�� 
D�E¼ Z�#�Q$ #.

�� (TXLSPHQWV

�3"R��=6 � |�#X� �����
�"P. 
3"L�#[� 4-: �R��#Ç� Æ� � 9$ �~�~ Æ� 
�X#�\ +�XO �#y[�#�Q$ �~��Ã�3"R��=6 � |�#X� P. ���ÄP�Q �#�5�Wu |�#\ 9$ �~�~ �4X" �L\ �K"K �#[� � |Ç\ OK P5[�. 3#��R> � 4X" �Q�9$ �~�~Z�#�Q$ �#=�"�L\#.��P5��5�#X �� )-�Pt6 {�d. �"�[�\ o�u ���L�w�� |¼� ���[� �6 �}¼"�~�~ �. "O �"�[�\ o�u �#�5�" �w �Ç�5X� �~�~ ��OK� L�w��� |��Ä ¿�P�X |�¼�� ¿du �A�OK Æ� 3O�_. �w �Ç�5X� �~�~ ��O ]�_I� �R��#Ç� Æ� ���L�#���� 	Q#. #� �5W.
 |¼� �¿du "O O�-ÄP�W� �Ç�5X� �~�~��#�z!#� �KPw #�O #� ��#�z!#� �KP[q #. 4t�tF�o}5I� K#Ã." #. ���[� �6 �"�[�\ �~�~ ��

��



3"L�#[� 4-: �R��#Ç� �9$ �~�~ ¿dt� �� |Ç\
����O4J"��Ç� O�e �. �L\��[��6 3#.�XO �w KKPz��8Ä#. � K�\�� |¼� �~�~�#�5�" �. �w��R��#Ç� ���L��\ �5\#-�"4ÄPX#�. ��"�5X" ��"� �L\ �L�A�2 �$ ��O �¼�_I� Nm#w � 4X" ��"�5X" Æ� �"O"K �w 3#-: �#y5XK ���L�#��� 4wP�F Nm#�w ��O 4XK#�. �K���Ä O�d. L�"�6�� �w �"�~#t� ��O �}u Æ� � L�w�� �"O�K �5.#:�L\#.�� |_5� 3#-: �. �L\ ��[� �6 3#.�XO �.#�KO �"P. 	��[B^J#\ 
 �O�� �}�X� Æ� ���A����"�5X" ��O 
�L�KPz ;OL�b�tX Pdu ,WFP. �w �636 � �»� � 636 � �»� �#��Pq s.#d� 
4-: Nm#w! ���K�\�� �L�A�2 3#-:#6 � ��. �~�~ �#�5�" OK �L\ ��[� �6 3"OM j#p6O" �w L�$��4XL. �5u� 9$ �~�~Z�#�Q$ Q" <�#5� ��P5�.
L\#. �w 3"OM Pdu 3"P��l6 �K�LE� #� � �K�. 4\OK 3"OM �"O"K )6L�Ä �"����� Pz!" �L\#. P5��5�#X ���5J#X o}5I� �#��Q"L�" OK9$ �#��~�~ �Ç��" �5qPz Ph�OK #. �L\#. P5��5�#X �» Q" P5�wL�#. O�.R� j#p6O"���Ã6 �"P. #���"O �"��Ã. �"�6�� � {�L> Q" �K�. L�"�I� �}Ç[� �}�W� ,X#�� �~�~ +#I5�" "N~ L��\���K��� �K#p5X" 3"OM �Q"L�" � O"Lt� �. �5W. 9$ �~�~ �Q"L�"

��



>�� @ 9$ �~�~+#I5�" �#���"O �� {�L>
9$ �~�~ � 3"OM�Q"L�" P9w!"LF ����� O"Lt�Pdu {�e ���[��6Pdu Æ~"�Q"L�" �X#�3"OM�=F Æ[J3"OM�Q�	P5��}��
 	P5��}��
 	P5��}��
 	P5��}��
 	P5�~�}��
 	�P> �Pz!
��� ��» »��� »��� »��» � »�»� »�� � »�»���» ��» »��� »��» ��� � »�� ��» � �»�»��» ��» »��» »��» ��» � ��� ��» � »��»��» ��» »��» ��»» ��» � ��» ��» � ���»�»�» ��» �� ��»» ��» � ��» ���» � ��»�L�5W� P5ÇB�w �$ Q" 3"OM Q" �"�hF�� |.#u L¼OK �w4X" �"�Q"L�" 
3"OM �Q"L�" P9w!"LF Q" O�h�� �

�~�~ "O �~�~ ���" �K���� �K#p5�X" P5��5�#�X �» {�d. �Py�K �.#[� �~�~Q" �"�6�� 9$ �~�~ Z�#�Q$ j�P\ Q" |-u

�� ,QLWLDO %UHDN 7XEH

�Q" L�6O#-Ä �w KO�$4XL. "O �Q� ��~�" 3#Ä�e" �"�6�� �~�~ ��" Q" �K#p5X"#. �L��#��� ���~�" �L��w!"L>�#��$ ���[� �6 �#�Q �5qPz Ph�OK #. 3"OM ��P5zOR. Q" �K�LE� �K #� Æ� �Q"L�" ������� O"Lt� #� �~�~ �#�5�" OK �L\ ¿�> 3"OM O"Lt� �
s�P�e ��L�. � L��\��� ZI�2 +$OK UO � �� 3"OM "P��Q 
L�$��� 4XL. �X#� Q" �R��6 ����� ,�6P6 ��L.�5\"K vL�" �"R��. �~� 
R�� �-�#Ã� 4X" �Ç�� ��~�" �L��w!"L> �~�~ Q" �K#p5X" �L�KPz�� "L> �L\��[��6 �#��X#�Q"�=F OK R�O 3"OM �Ç��" �3"OM �5qO 4XK Q" �#Ç�" � |�Ä��" �"P. �Q��q#a" 3#�}�Ä �. �"�6�� �}�>Q" �L\#.�K��� �O#\" L��\��ZI2 +$ Q" �Py�K

9$ �~�~Z�#�Q$Y�O �����
����� OK P5� �}�� ��� Q" P5[�. Pdu#. �6"OM Pz!" �K�O��O#Ç. �X#� ��Ã� 4\OK 3"OM �"P. )6L�Ä9$ �~�~Z�#�Q$�}�X�. 4X" �Q� L\#. K�>�� �����OKUO ��� Pz!" �KKPz nNF �����Q"Æ~" �}�X�. 4X" �Q� L\#. �5\"K K�>������ Q" P5}�#w UO ��� �B P� �L��\ "L> >�@Py�K �#�\�O #� � ���[��6 �~�~OK��������[� �6 
+�eP� R�O Æ~"�L�KPz L�"�J �#=�" P5Ã�PX 9$ �~�~Z�#�Q$ 
L��\ "L>

��



�� 6SOLWWLQJ �� 6LJQDOV

Z�#�Q$ �"P. "P�Q 
�KKPz ��Wt6 �X#� 3"OM O"Lt� L�#. ��R~ 3O�¼ OK 
�X#� Q" UO ���3"OM �KPw "L> Q" LÃ.�. �X#� O"Lt� KO"��,}m" OK ���Ã� � 4X" �Q� 
3"OM �Q"L�" �. �>�6 #. �X#� �Pz �� #6 »�»� O"Lt� ctq9$ �~�~�"�6�� �w 4\"K �>�6 L�#. >�@	#������ �KQ��. � ��Wt6 �y��yB
 �L\#. �5\"K ��Wt6 �. Q#�� �w 4W�� �"�Q"L�"Z�#�Q$ �#=�" |F"P� �K"K �#=�" �t�uK �» Q" P5�w �#�Q 3L� OK P5��}�� »�»�� Q" P5zOR. 3"OM �"P. "O Z�#�Q$�4X" P�Q 3O�_.�Pq
 � O"K��� s.#d� �Nm#w �P5��5�#X ��» �~�~ �"P. �KKPz�� +#I5�" �~�~ {�e #. ,X#�5� ]�_I� Nm#w! �L��"�J O"Pu �K#p5X" KO�� 	636��»� �Pq
 � O"K��� s.#d� �Nm#w �P5��5�#X ��» �~�~ �"P. � 	636��»��4qPz!�K"K O"P�u ��E� �. 3#-: �#y5XK ��"�5X" ��O Nm#w V1X 
KKPz�� ;OK ����� 3#_I[� "L5." #�Nm#w ��"OK
�$ ��ÇX 4~#F OK 
�}u cX�6 �w �dJ 3O�¼ ��"OK 
L\#. ��"�5X" �6 �Q"�� Nm#w ���#2 �-~ cJ �w K�\���XO Nm#w Æ� ��OZ�#�Q$ �X #� �K <�#5� Pz!" �K�. L�"�J Nm#w ���#2 �-~ cJ KKPz�� �XO O"�K ��"�5X" ��O�K�\ �XO �}u Q" �K#p5X" #. L�#. �$ ��#. � K�\�� �XO Nm#w ���#2 �-~ cJ �Q"�� �p}5I� �#�-� b�dJ 
K�\¿�=6 cJ ��O 4XK #. L�#. �}u 
O�h�� ��" �"P. �KKPz�� ��h�6 Pp¼ �#�Q � Pp¼ ¿�=6 b�dJ ��O 
�}u ���" ��O �. ��"�5X" �"O�KcX�6 
Pp¼ �#�Q cJ4X"O4�X OK �"�dt� Q" j�P\ #. V1X � �L\ �K"K O"Pu Pp¼�K�\ �KO�$cJj�P�\ #=�$ Q" 3#.�XO ¿�=6 �w �~�~ Y�2 OK ��#. � �tq" ^J#\ �w K�\ ��h�6 �O�e L�#. 3#-: �#y5XK ��KKPz DdX �� 
K�\��Q" P6�#. �wL�"+$DdX �w K�\�� �5I�O �~�~ OKo�u Q" Pdt� +$ OLt�$ 
L\,_� �#y5XK �#�5�Wu ��}w �5u� �Z�#�Q$ P� Q" LÃ. ���Ã� �K�\�� �5W. �A�OK �#y�$ � �L\ 4-: � ���Ã6 +$ 3O"PF �>OK �KP�z O"Pu �A�OK�L\#.��� Pdt� +$¾��Ã6 �. �Q#���#�R��� O�d�. �Q� �����Ä #. ,X#�� �hE~ OK �"�6�� ,�6P6 ��L. 
L�w�� O#Ç. j�P\ �~�~ �#�5�" �R��#Ç� ��K��� Q#m$ "O 3#-: �#y5XK ��"�5X" �"O�K� �A�OK �KPwQ#.o��u ��O 4��Ä#6 � �5qPz O"Pu �5W. �A�OK ��O 
3"OM �Ç�O�d. 
K�\�� �5I�O o�u |J"K �. �X#� ����� ��KKPz�� b�}I�]�_I� �Q��. �}��#. ����� ���#: �» 3L� �. V1X �L��#�.�#.3#.�XO ���[� �6 � L�w�� �"O�K �. j�P\ R�� ��"�5X" �hE~ ����OK � K�\�� Q#. |�#w O�d. � �}¼#q�. �A�OK ��KKPz�� Q#m$nPd. "O �}u 4XK #. L�L�XO �~�~ �#�5�" �. 3"OM ��~�" �Ç��" ¾E� �. � L�w�� �#y� b�.P� �"P=� Q" �L_5� �O"Pu �~�~ �#�5�" OK �L\ ¿�> 3#.�XO ��#. �-~ #. DdW�� 
�tq" ^J#\ �O"��� �w L�K�� 4wPF �O�e �#.Pz!" �	P5� �}�� »�»�� Pdu �. b�.P� �#�Q 
 KKPz ou�5� Nm#w �"O�K �Ç��"#6L�w�� "L�2 ��"K" |�Ä ��" �KP�z!��"�5X" �5-~" �KP�z 3O�¼ L�KPz ��[� �6 3#.�XO �#�6 �w �"�hE~ #6 L�#. �}u �KP.�#. L.#� ��"K" ���[��6 Q���O�d. �"�6�� � 
L\#.�� �L\ ��[� �6 3#.�XO j#p6O" P9w!"LF ���Ã6 |�Ä ��" Q" O�h�� "N~ 
4X" ou�5� 3#-:�KP. �#. "O �}u �5X��2 P�m

��



��



��



K"Q$ ��"�5X" vPE� O�6�� ?�w �4qPz O"Pu �L\ ¿�> 3#.�XO j#p6O" ��P6�#. OK �}u �5u� 
|�Ä �#�6" Q" LÃ. �Nm#w ��O 
r�q j#p6O" P9w!"LF ��#W� � �tq" �dJ #6 K�\�� �L�#JPB 4�> n�JOK4XK#. ��"�5X" � �L\�	L�w ¿du "O Pp¼ �#�Q O�E� cJ ��" �w �5u�#6
 �L�w �XOQ" �\#�� ��P�� #� �Q� ��P�� P:" OK 
�L\ ¿�> 3#.�XO #6 K�\�� �5\"KP. �~�~ Y�2 OK � �L\ �5W. �A�OK �#6 K��� Q#. �wL�" "O �A�OK �"�6�� V1X �KKPz P�Q"PX �qPi �. ���[��6 �~�~ � �A�OK ��. �Ç�5X� �~�~ �KP[qK�J �#> �. (KL=� �~�~Y�2 OK �L�w ;O#J �~�~ �#�5�" Q" �[5W\ #. "O R�O 3"OM �T��. � �L�#��u#. 3"OM 
+$�K�\�� �K"K O"Pu�K�\�� �5\"KP. ��"�5X" ��O Q" Nm#w! �
3#-X#E� � <�#5� 4-: �����

�Ã.#6 3O�¼�. �L\ ��[��6 3#.�XO s�Ä Q" |¼#F ��E�� Æ� 3O�¼�.9$ �~�~Z�#�Q$ Q" �L�$4XK�. <�#5��t�q" O�E� � 3"OM L¼OK Py�#�. ��#u O�E� Nm#w ��" OK �	� O"K���
 K�\�� �XO ]�_I� Nm#w ��O �#�Q Q"OKo}5I� �#�Pdu #. 3"OM b�tX3�#p5� 4ÄPX �. �>�6 #. 
�tq" O�E� ��O 
��"P.���Ä �4X" �#�Q �L��K�#[�L�u 3"OM Pdu Q" Æ�P� �"P. �4X" �L\ L�u ��Ã� �#�K OK #��$ ���[��6 �#�Q #. ,X#�5� 3"OM Pdu 
��Ã� �#�K4X" �L\^I[� Nm#w��O P. �e�.P� b�tX ��#�Q �K�LE� K"Pz�5�#X �>OK �» #6 �» �#�K �K�LE� �"P. 
�L\��Ã� �#�K Æ� OK �w �L\ ��h�6 �"���z �. O"K�����#u O�E� �K�\�� �#=�" #�K �K�LE� ��" OK �L�.��"K Z�#�Q$ ��L\ �#=�" 3O�¼ ��L. P�" ��" �L�#����^I[� Z�#�Q$ KO�� ����� OK "O ��Ã� Pdu Æ� Q" P5ÇB�w 3"OM L¼OK��P6���#2 OK 3"OM Pp¼ ¿�=6 cJ �"P. � Pp¼ KLÄ O"K���4�Wu ��P6�#. OK3"OM |w ¿�=6 cJ �"P. �w4X"
��#u O�E� KLÄ ��E�� ��O P. ��Ã� Pdu P� � #�K P� �"P. ,�6P6��L. ��L\ �5qPz Ph� OK L¼ KLÄ O"K���4�Wu�L�w�� ��"O" "O Ph�KO�� Pdu Q" P6R�O 3"OM L¼OK
cJ �}¼#q �. L�#. �L\ "L> L¼OK ��" �	UO � �� ��» �9�
 L\#. �L\ "L> �-u ����� R�O 3"OM Q" �5�Wu �#zP�U#�t� �$ #. |¼"�q ��t. �K�\ �5qPz Ph� OK �»» �"��Ã. �=�5� � �L\ �q#a" Pp¼ ¿�=6 � ¿�=6 P9w!"LF ��t5W�OK �	������ ��. b�.P�� P5ÇB��w L¼OK ��5X
 KKPz�� ;OK Nm#w ��O �e�.P� ��5X OK <�#5� � K�\�� �L�=�X�K�\ �w ¿�=6 |w j#p6O" Q" (Pi#�5� L�#. #��$ L¼OK L�\#. �L\ "L> �-u 4\OK 3"OM Pz!" �w �6O�¼�K�\�� ;OKNm#w ��O �e�.P� {�L> OK 3#-X#E� <�#5�

Z�#�Q$ �#��zP. �����
�KPwP2 Y�O 
L\#.�� 	� O"K���
 636 ��»� �Pq � 	� O"K���
 636 ��»� �Pq s.#d� 9$ �~�~Z�#�Q$ �#��zP.�5qPz Ph� OK 	� O"K���
 �L\ Pw!M {#9� 3#��R> �L\ �\�O�"P. �4X" �L\ �K"K CP\ ����� ZI. OK #��Pq ��"�K�\��

��



��



P64\OK 3#.�XO �L�.��"K Y�O ���
��Lt� �����

+�BO#B OK "O �$ �"�6�� P5�w �w K�\��+�WE� �6#�}�Ä Q" 	�$ Q" P5zOR. � �\
 ��"K 4\OK 3#.�XO �L�.��"K
]#J �#��#y5XK #. � ��"PE¼ �#�[�#�Q$ #. 
�.�XO4\OK �#���"K Q" �"�O#2 �Q"L�" �K"K O"Pu �¼#J KO"L�#5X"��#�JK�O P5�W. Q" #���"K ��" KO"�� �`Ã. OK �K�\�� ���Ã6 
K�J �Ã�-e |E� Q" #���"K ��" �5\"KP. ��L. �5F#���"K ��" 
KO"�� �"�O#2 OK �PJ�#. �L�KPz�� �L�.��"K �#y[�#�Q$ �. {#XO" ��L. � |E� �#�� OK � �L\ �5\"KP.�"P. �¼#J � ��Ã� Y�O ��¼�6 
c�"P\ ��" 4E6 4X" ���L. �L��\�� {#XO" �#y[�#�Q$ �. �Q"L�" ���Ã6 4�>� ���"PE�¼ �K#�X �#��\�O Q" �"�Ä��=�� 
#����"O ���" OK �K��. L�"�I� �td�� 
4\OK �#���"K �Q"L�" ���Ã6��"K 4\OK 3#.�XO �Q"L�"���Ã6 O�h�� �.9$ �~�~Y�O � �#y[�#�Q$ OK �L�.��"K 
|E� OK �L�.��"K ��#y[�#�Q$|_p� � �T�� �#�\�O �#�. Q" � �5J"KP2 �K#X � ��}Ä �#�\�O �. ctq �w 4X" �K�. ��" P. �ÃX �4X" �L\ ��"O"�O#\" #��$ �. #���"O ��" OK �w ��#�}�}E6 � ��R=6 � 4\OK 3#.�XO �L�.��"K �#�\�O P�#X )Ã-e �KKPz +#�5>"�KKPz��� �p� K�J]#J c�"P\ OK 
4X" �L�KPy�
3#�}w! �����

#6 »�»��� �Q"L�" �. �X#� L��#� 4X" P5��}�� »�»��� Q"Z�. #��$ ��#� Pdu �w ��#���"K ��Ã� ��"K4\OK 3#.�XO

�� *UDYHO �� 3HEEOHV � &REEOHV
�� %RXOGHU

P5zOR. �"�Q"L�" #. �x�X �Ãdu � P5��}�� ��� #6 �� �Q"L�" #. �x�X ��}u 
P5��}�� �� #6 � �Q"L�" #. ��\ 
P5��}�� �3#.�XO OK ��#z #� � #�LX �Q#I� 
#���#JK�O P5W. OK �L\ ��[��6 �#������ j"��" OK �"�6�� "O P5��}�� ��� Q"�K��� �hF�� s}Ã�
��#JK�O P5W. Q" �O"KP.����� �����

4J#��\ 
K"��� L�¼OK ���Ã�6 O�h�� �. #�LX �Q#I� � #���#JK�O P5W. OK �L\��[��6 3#.�XO ����� �L�.��"K�}�> Q" KP�z�� 3O�¼ �5XK |�#X� #. ���Ã� �w {#t5�" OK P:�� |�"�Ä � �a�F DdX �P�N2Z�#XPq 4�Ãa��L\#.�� 4\OK ��"K 3#.�XO^�I[6 �#�\�O

��



� ���5W�2 O"KP.����� 
|�. Q" �K#p5X" #. +$ �w s�Ä #. #� � �$ �K�.Æ[J 3O�¼ OK ��#JK�O P5W. Q" �O"KP.�����

�� &ODPVKHOO RU 6SXG �� 5RWDS

L�"�6�� ��Çy�B |�. L��#� �O"KP.����� |�#X� j"��" Q" �K#p5X" #. #�LX �Q#I� Q" � 
�5XK O"KP.����� Py�K j"��"OK #��$ �L�.��"K 	�$ Q" P5zOR. � x�X��}u
 4\OK �}�J 3#.�XO �L�.��"K Y�O ��P5�. �}wO�d. �KP�z 3O�¼b#t� Q" �.�XO ��"K �»» ,�Pt6 O�d. 4X" �Q� KP�N2 3O�¼ �5XK 3O�_. �O"KP.����� �A�#�B �4X" |E��#y[�#�Q$ �. R�O �.�XO K"�� �"P�� �. 4\OK ��"K 3#.�XO �Ç�KO"�� OK �K�\ �5\"KP. ½�Pp� �Ç-\ Æ� o}5I��KPw "L> 	UO � �� 
�X#�
 R�O 3#.�XO Q" Æ~" #. #� 4XK #. "O P5zOR. � �\P�h� 4\OK K"�� L�#. K�\�� |t5��
@���" � Æ~" #�. ��\ Q" x�X��}u � 	P5��5�#X �
 @��" � Pdu �. Æ~" Q" 
��"KR�O 3#.�XO Q" �\ �KPw!"L> �"P.�K��� �K#p5X" �"�6�� O�h�� �K P� �"P. R�� �/#6�OÆ~" ��\#� Q" � K�\�� �K#p5X" 	P5��5�#X�»

�Ç�$ bP[. 
K"K �#=�" 	9$ �~�~ � Æ~" L��#�
 �X#� 3"OM �L�.��"K |�#X� �#�� #. �"�6�� "O �\ 3"OM �L�.��"K�"P. � �P5��5�#X ��» �~�~ Q" �"�6�� 
�X#� �L�.��"K �"P. 9$ �~�~ Y�O OK �9� �L\#. P5zOR. #��#y5XK K#Ã."��. ������ |��F �}��X� � Z�#�Q$ j�� 
4\OK �#���"K O"Lt� �}wO�d. �K��� �K#p5X" �P5��5�#X��» �~�~ Q" �\#. #��$ ��P5zOR. 4X" �Q� L\#. x�X��}u #6 R�O �\ ��5E� 
4\OK 3"OM Pz!" �9� �L�w�� ���Ã6 "O �#y[�#�Q$���B �K�\ �L�.��"K 9$ �~�~ #. Q#�� 3O�¼ OK 	��Wt6 Q" LÃ.
 �\ �Æ~" #. R�O x�X��}u V1X �K�\ "L> 4XK�L�O"L�UO � ��3"OM �#�5F" ��#������
O�d. 4X" �Q� 
K�\ �5\"KP. ��#JK�OÆ� P5W. o}5I� |E� �K Q" �4\OK� � �R�O� 3#.�XO��5E� ����� �K Pz!"��" OK �L�$|�Ã.�}E� 3#.�XO3"OM Q" �dX�5� �L�.��"K 4X" �O�Pa )-~#m {#F ��" #. �L��\�L�.��"K ��#z!"L>������ ���Ã�� �L��\ R�~#�$ � ��Wt6 �Q� �#��Q"L�" �. V1X � �K��� b�}I� "O o}5I� �#������ L�#. KO"�� ���z!�L\#. UP5XK OK L�#. R��>�6�" j�� Q" �L��w��Wt6 �#y5XK �K "N~ �KO"K ��Wt6 �. Q#�� 4\OK 3#.�XO

|E� OK �\ Q" P64\OK �#���"K ��R=6 �����
OK L�#. #��$�L�.��"K "N~ 
4W�� PW�� �#y[�#�Q$ �. x�X�Ãdu �x�X��}u |9� 4\OK ��"K 3#.�XO |�F �w #=�$ Q"Pz!" �K�\ �5\"KP. ½�Pp� �Ç-\ Æ� o}5I� b#t� Q" ��"K �»» K"LÃ6 4X" �Q� ,�Pt6 O�d. �KP�z 3O�¼ |E�
L\#�. P64J"��Ç� 3"OM �Q"L�" Pz!" � �P5[�. K"LÃ6 
L\#. ¿�X� 	x�X�Ãdu #6 �\
 3"OM �Q"L�" 3"P��l6 ���"K

�� )ORDWLQJ EROOLQV

^I[� ��O�#�\ �#���z!� s�Pe Q" #� � �O"KP.�[t� #. L�#. Ph�KO�� �Ç-\ �4X" Q#��KO�� ����� ��"K �P5�w K"LÃ6
L\#�. Ph� KO�� �.�XO �#���"K ��#� Pdu Pz!" �K�\ �O"KP.����� �Ç-\ U��O OK ¿u"� �.�XO �#���"K Q" � �L\

��



�� ,PPHUVLRQ

� �L\ O��e�m ;OL��"�[�\ ��"�5X" Æ� OK �.�XO ��"K 
Y�O ��" OK �K��� �K#p5X" ��O��e�mY�O Q" �"�6���.�XO ��"K ��#� Pdu P."P. �K Q" L�#-� ��"�5X" Pdu 
s�uK �=�5� NJ" �"P. �KKPz�� ���Ã6 �L\ #=.#> �=F O"Lt��P5��5�#X �� � ��
�
� �#���"�5X" �w 
4X" Q#�� KO��o}5I� �#��Q"L�" #. ��"�5X" �K"LÃ6 ��"P.#�. �L\#. P5zOR.�K�\�� ��¼�6
U#X"P. �	4X" �L\ #=.#> �=F 9
 K��� �K#p5X" D � ���� 9��� �d."O Q" �"�6�� #���"K ��#� Pdu ���Ã6 �"P.L�¼OK � �Q"L�" 
|¼"�q ,WFP. <�#5� �KPw �K#p5X" �$ Q" � �K"K |�Ç[6 Pdu ,WFP. �~�L> �"�6�� �d."O ��"�KO"K R�� ��#�5�K�LE� |�Ä OKY�O��" �KKPz�� �#�. Ph�KO�� |¼"�q OK �L\ ¿u"� �#���"K

�#y[�#�Q$ OK x�X��}u � �\�.�XO K"�� �L�.��"K �����
�K���� �L�.���"K �#y[�#��Q$ OK ,X#�� �#�\�O #. �"�6�� "O �#y[�#�Q$ �. |�F |.#u x�X��}u � �\ 3#.�XO�w "O �5\OK 3"OM �L�K�� �#[� "O #���#JK�O � �.�XO �#������ OK �X#� � �\ 3"OM ¿�Q�6 Q" �"����� � |Ç\�4X" ���Ã6 |.#u #��$ �Q"L�" P�Q Y�O �K #. �w 
KPw "L> ����� Q" 4XK #. L�#. 
L\#. |Ç[� #��$ �KPwÆ~"

�O��e�m s�Pe �. 3"OM ��#� Pdu �P�{!�Q"L�"Y�O ��#�\�O Q" �K#p5X" �KPwÆW�O �w ��#������ �"P. Y�O ��" �K�\�� ���Ã6 �O��e�m s�Pe �. 3"OM ��#� Pdu4\OK �#���"K K"LÃ6 #�" 4X" P�N2�#Ç�" �KPwÆ~" �w �� �KO"�� OK �K�O�� O#Ç. 4X" |Ç[� #��$ KO�� OK Py�K�L\#.�� �K#p5X" |.#u Y�O��" 4X" �w!
��"K }È\�P�{!�Q"L�"Y�O ��L\ �L��#� F � E� D,�6P6 �. �w �$ÆB�w �cX�5� 
ÈOR. Pdu �X �P�z!�Q"L�" #. �.�XO ��"K |Ç\ 
Y�O ��" OK�K�\�� �P�z!�Q"L�" 	� |Ç\
 KKPz��^I[� GP  �D�E�F��� 3O�_. �w �GP� �$ cX�5� Pdu � 4X"

�KKPz �L�.��"K Æ~" Y�O #. L�"�6��4X" R�O �#�y�X��}u � �\ |�#\ �w+�XO �L�#��u#.�» Q" Z�. �Q� ��" �A�#�B �KKPz�� ���Ã6 ����� �#�6 ^~#J �Q� "L5." 
L\#. Æ[J � �L�-WB P�m +�XO Pz!"V1X �K�\�� Æ�Çp6 �$ Q" �Pz�}�w �» #6 � �Q� �. �"����� 
R��> � �6�" �L��w��Wt6 Q" �K#p5X" #. L\#. �Pz�}�w!@���"� Pd�u ��. �#��Ç~" �Ä��=�� OK � �L�\ 4-�: R�~#��$ �P�q OK �L\ "L> 4�Wu �Q� � ����� |w^~#J �Q�O"Pu ����� �#y�$ �K�\�� Æ~" P5��}�� ��» � ��» 
»��» 
»���» 
»���� 
»�»�� �#���#�K #. 	P5��5�#X�»
�Pq OK � ���Ã6 Æ~" P� �Q� V1X �L�KPzÆ~" �t�uK �� 3L��. /#6�O Æ~" ��\#� OK #�Ç~" �Ä��=� OK �L\ �K"K�KKPz�� 4-: R�~#�$

��



�L�.��"K � Æ~" #. 	4\OK �}�J �\ �}�> Q"
 P64\OK 3"OM �L�.��"K 4X" �Ç�� L\#. �L�-WBP�m ����� Pz!"Pz!" �K�\��4-: � ���Ã6 ����� �#�6^~#J �Q� "L5." 4~#F ��" OK �KP�z 3O�¼9$ �~�~ #. 4\OK �\ #6 R�O�\Pdt. �#�Ç~" �Ä��=� OK "O ����� �"�6�� 
L\#. R�B#� 4\OK �}�J �#���"K L¼OK � �K�. P5�w #� �Pz �»» �Q� ��"�Q� 
�KP�wÆ~" Q" LÃ�. �K"K O"P�u P5��}�� ��» � ��» 
��» 
��� Pdu�. ��#���[B #. � 	P5��5�#X �»
 @��" ��� 4�Wu Æ� #6 K�\����Wt6 P5��}�� ��� Æ~" Q" �K���O�-Ä �#���"K �KKPz��4-: ����Ã6 Æ~" P� OK �L�#��u#.�hF�� |.#u �$4\OK 4�Wu �L\#. �Pz �»» Q"Z�. K�J 
��~�" �����Pz!" �L�$4XL. 9$ �~�~ #. R�~#�$ �"P. ��Pz!�KP�z 3O�¼ ����� ��Wt6 4X" �Q� �KPw Æ~" Q" |-u � �K�.
�~�~ R�~#�$ 4�> 3#.�XO �KPw!"L> �"P. P5��}�� Æ� ��#�K #. Æ~" �#> �. P5��}�� ��� ��#�K #. Æ~" Q" �K#p5X" |�~K�Ç�6O�¼ OK �K�\ �L�.��"K P5�w #� P5��}�� Æ� ���[��6 Pdu #. 3"OM ��}w 4X" P5�. R�~#�$ ��" OK �w4X" ��" 9$�.4-W�
 nO#Ã5�#� �#�}Ç\ #. ���� Q" P5�w �-W� ]�_I� �Q� #. 3"OM �`Ã. K�\ �KP. O#Ç. P5��}�� Æ� Æ~"O�-Ä �#���e" �>OK P5��}�� ��� Æ~" Q" �K#p5X" 3O�¼ ��" OK �L�#��� O�-Ä P5��}�� Æ� Æ~" Q" 4X" �Ç�� 	�Pw!�KP.�� �#. "O Ph� KO��3"OM �#�6

Æ~" R�~#�$ j�� �X P� 	�L�-WB �����
L\#. �"P�� ��"K 4\OK 3#.�XO #. 	UO���
 ��"KR�O 3#.�XO �Ç�6O�¼ OKÆ~" Q" �K���� O�-�Ä 3"OM �KP�w!"L�> �}�FP�� #�6 R�~#�$ Y�O �K�. L�"�J �Q� �L�.��"K �"P. 41�2 � 9$ �~�~� �� 3"OM L�#. 
Z�#�Q$ Q" |-u � 9$ �~�~ R�~#�$ Q" LÃ. �w 3�#p6 ��" #. 4X" PwN~"r�qY�O �.#[� P5��}������K�\ "L> ����� Q" UO
Æ�Çp6 �Q� � ��~�" �����^~#J �Q� ctq 4X" �Q� 
K�\ �K#p5X" 9$ �~�~ �Æ~" Y�O �K Q" 
�L�.��"K �"P. Pz!"R�~#��$ <�#5�� �4W�� 9$ �~�~ Z�#�Q$ �"P. �L\ "L> �Q� �. �Q#�� (KL=� � KKPz ���Ã6 Æ~" Z�#�Q$ �"P. �L\L¼OK �K"KO"Pu #. �KPw L�"�J ���Ã6 "O P5��}�� ��� Q" P5ÇB�w 3"OM L¼OK 
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