




�zP-5XP�q
#�O#�Ã� ���L6 � ��q O��" P5qK �O�[w �R�O��#�P. � 4�P�L� �#�Q#XO��" P5qK 
��q O��" 4��#Ã� �	Æ��Ç6��S 3#Ã~#d� OK
 �P5���XP2 �#�[�#�Q$ |�Ã~"O�5XK�XL���� KO"L�#5�X" P5�qK 
�"P�" +$ ¿.#�� 4�P�L� �#�Q#X 
�P�� 3O"Q� �#�O#�Ã� ���L6 � ��q� ��}Ä vO"L� RwP� 
��#-�5[2 O��" 4��#Ã� 
O�[w �R�O��#�P. � 4�P�L� �#�Q#X ��"P�6 ��+$����� 
3"O#[5�"��P[� �#�O#�Ã� ���L6 � ��q P5qK �O�[w �R�O��#�P. � 4�P�L� �#�Q#X
 ��O�_� ��] ��	 �������� �O�[w �R�O��#�P. � 4�P�L� �#�Q#X 3"O#[5�"
	��� �O#�\,6%1 ���������������������� GO�� ����������������� �O#�\ |�Ã~"O�5XK �. b�.P��� �] ���#�.#5w!

4�P�L� �#�Q#X�o~" �#���#�5XK � Æ��#Ç� � #�y�X �� �#���#�5XK � M�p� Z�#�Q$ � v!#J��RwP�� �O��[w �R�O��#�P�. � 4�P�L�� �#�Q#X �+ �+$ �XL��� KO"L�#5X" P5qK 
�"P�" +$ ¿.#���4X�Pq �K ��"��Ä �; �3"O#[5�" � ��}Ä vO"L�
7$ ����U�� ����Y ����

,6%1 ������������� ������������� Æ.#\
	Æ��Ç6��S 3#Ã~#d� OK
 �P5���XP2 Z�#�Q$ |�Ã~"O�5XK#�O#�Ã� ���L6 � ��q O��" P5qK ��L��w ���63"O#[5�" � ��}Ä vO"L� RwP� ���#-�5[2 O��" 4��#Ã� �O�[w �R�O��#�P. � 4�P�L� �#�Q#X�P\#����� 
�IW� ���� �{�" /#B{#�O ���� �4��u�}�X#u ��q"Pz�5�~/#B |FQ �WX�� ��q#E¼ � /#B�4X"f�pE� P\#� �"P. r�tF ���





�z#q6 ©�W. O#5py[�2w ©qz#³b� 	�=}bX �#bu�" 3#qz#³b�
 ©«�b6 �bF"P� OK #ÐKO"LÏ#5X" w #ÐO#«q� 
²."�° Q" ¨K#Ã5X"
#�bFPb´ �K#_5bÈ" w �}bÄ ©«>�b6 µ#E¡b. �bÏ"P�s �#�FP´ �O"L�xÏ w �O"KP.¨P�. 
"P>" 
�F"P´O"KO�bbJP. ¨Tbªw �b5«�Ð" Q" �O"KP.¨P�. w �O"L�xÏ �#Ð©}ªRÐ w 	L«Ã� P�s
 "P>" w �F"P´ 4«Ã«Ì!�L\#.��	�"PbªQw �P5Eb� 3'«bÐ �������� GO�b� ©.�_b�
 O�b[Ì �Ï"P�s �#ÐCP´ �ª"P>" w �}Ä �#·Ï©b. �Q� ©>�b6 R«bÏ w CPb´ �"Pb>" w ©«�b6 �bF"P� OK �}Ä ²."�° w #ÐKO"LÏ#5X" 
#ÐO#«q� �P«yO#u.�4X" ¨K"K O"PÈ �L> L«Ì!'6 KO�� "O #�FP´ ¨L\�#�6 4�«È OK �O"KP.¨P�. w �O"L�xÏ �#Ð©}ªRÐwP«Ï 3O"Qw +$ O��" 
�"Pª" OK +$ m.#}� 4ªKwLE� w ��«¡È" ²ª"P\ w ¨L\ K#ª ,6"P� ©. ©>�6 #.w 4ªPªLb� �#�Q#bX �}bÄ O�b�" 4Ïw#qb� �O#u�bÐ #. 	O�[Ì +$ �XL}�� �#ÐKO"LÏ#5X" ©«�6 CP´
©b. �"LÈ" ©>K�. w ©�#ÏP. ��Ï#È �� ¨K#� U#X"P. 	#ÐO#«q� ÎªwL6 w �}Ä O��" P5ÄK
 O�[Ì �RªO©�#ÏP.�4X" ¨K��Ï +$ �XL}�� �#ÐKO"LÏ#5X" ©«�6�4X" ¨L\ ÎªwL6 w ©«�6 PªQ KO"�� Î5\"K P·Ï OK #. +$ �XL}�� �#ÐKO"LÏ#5X"���_J w ����s ZI. OK �À#\ �"P·}-F#� w �#X#}\O#Ì �#Ð©.P=6 w #�__I6 Q" ¨K#Ã5X" ��¡¡�z"Î«. �#ÐKO"LÏ#5X" w P-5q� NJ%� w m.#}� Q" ¨K#Ã5X" �
©qz#³� �#ÐLF"w 
�5q}� �#ÐLF"w 
#ÐK#�Ï 
#�Ï#�Q#X 
�ª"P>" �#�Ð#x5XK +O#=6 Q" �P«y!¨P�. �4J#X w �F"P´O�[Ì �z#�P«À w �z#� m.#}� Á�6" w #�ªO#Ì!¨O#.wK Q" R«ÐP2 �3#WX�� Pª#X w �"Pª" �5q}� 3#Ç«ÇE6 w KO"LÏ#5X" ©WX�� ��s KO�� ÎªQ"�� w ���" ©. ©>�6 �KO"LÏ#5X" ¨L}}Ì!©«�64X" L«b�" 
KO"LÏ#5bX" Îbª" KO�� OK P·Ï O#�¸" w �XOP. �"P. �P5E� �#X#}\O#Ì Q" Pu[6 Î�°�ª#ÃÌK�J w4ÄP[«2 �"P. 
¨L\ K#ª �#ÐKO"LÏ#5X" �P«yO#u. #. 
+$ ZI. �"O#ÌOLÏ"4XK w �#ªP=�OK ¨LÏQ#X �#ÐP·Ï O#�¸" #. R«Ï �#__I5� w �"P·}-F#� w ¨K��Ï Y�6 O�[Ì �#�5«z#qÄ Q" ZI. Îª"�L}}Ì 4ÌO#[� #ÐKO"LÏ#5X" Îª" ��#u6��q O��" ��#Ã����� R��#2



�5��w �#`Ä",�wP6
� Q" L�6O#-Ä L�"�5\"K �L�ÄP. "O KO"L�#5X" ��" �XOP. �wÆ��Ç6��S �5��w �#`Ä"Æ��#�Ç� �"P5��wK � �Q#��X �"P5��wK �P�� +$ O�#[� ��XL��� 4wP\ Q" �~�> ��WF �#u$�#�5J#X�LÃ���� �XL������� V�#W�~r�����q �"Py\�#w O�#[� ��XL��� 4wP\ Q" #Ã�qO �"QPq �#u$	x�X Æ��#Ç�
Æ��Ç6��S �"P5wK ��q �LÇ[�"K � �"P�6 �#y[�"K Q" �P��5z Q�P�. �#u$v!#J Æ��#Ç� �"P5wK v!#JÆ��#Ç��XL���3#�LJ4wP\Q" ���Ç5�~ Y�#�X �#u$Æ��Ç6��S V�#W�~r�q �XL��� �#�KO"L�#5X" ���6 CPe Q" �O"Q#.P�2 ZI.O��O#�����#JO�[w+$�LÃ����� �XL������� V�#W�~r�����q P��#[� O�#[� �XL��� 4wP\ Q" �pX�� �}Ä �#u$	�XL��� �X#�\���Q


�#u$ Ph� P�Q �RÃ�P�� �L�� UL��� �#u$ cX�6 �K"KO"Pu �#=�" �e KO"L�#5X" ��" V���Z�2 ��~�" �5� ��a OK�4X" �L\ ���6 �P��5z Q�P�. P5wK



,~#d� 4XP�q
�������Ep¼ �������j�a�� �����o�KO� 3#�}w! ��� P5���XP2 j"��" ��� �3�'�3� �L\ �O#pF Z�2 �#�P5���XP2 ���� �6�%�3� O#pFK�J �#�P5���XP2 ���� �3�,�3� �[�"O�#�P5���XP2 ���� O#w O�5XK ��� O#w ���"K ���� Z�#�Q$ Y�O ����» KP.O#w! ����� �=�X�� ����� �O#pF ����� Z�#�Q$ Y�O ����� O#wYO"Rz! ����� PwN6 ����� <�#5� P�Wp6 ���� <�#5� D�E_6 ����� <�#5� ��XP6 ����� <�#5� |�}E6 ����� 3�K#Ã� ������� �.P=6 c."�O ������� #��2 �F"Pe OK �0�3�0� KO#�� P5���XP2 <�#5� KP.O#w! ����� �P.O#. 4�qPi ������� 4W[� ������� NJ%� � ¿.#�� ��



3#�}w! ��
KP.O#w �#y5XK ��" |��Ç6 #. KO#�� ���� {#X OK �L�5qPz O#w!�. x�L�\ � P}z�w ���» {#X OK "O P5���XP2 �#y5XK

�L\#.�� ¨K#Ã5X" KO�� m>P� ¨O#�\ ©\wPÌ �J"K KLs Q" O�·}� ��

Q" �Ç� �>��� @K�O�� O#�\ �. #>OK �#�[�#�Q$ OK ��� |�#X� Q" �Ç� ���w!" �w �"���z �. 
�>��� @L�[I. �ÃX�6 "O �$U#X" �>��� @4X" 4��#t� �|Ç\P��l6 �#�P5�" O#2 �&�6 �P�z!�Q"L�" 
�P5���XP2 Z�#�Q$ OK �>�6 ,~#> �#��5Ç�P��l6 �$P.#�. � �KO"� O#[q 3"P��l6 �"�6�� � �5qPz O"Pu ��#�z |J"K OK �w ��#[m L�}. ��"�5X" Æ� b#W-�" P. O#w!�4X" O"�5X" 
KPw �P�z!�Q"L�" Z�#�Q$ 4qP[�2 ��F OK "O #[m 	j#Ã\
 �=F
����z ��X {�"L5�� �#�P5���XP�2 �L\#.�� ��#�z OK #��$ �5qPzO"Pu ��E� P. #�P5���XP2 j"��" ��. �X#X" n�5J"�L�5W�

�� 3UHGULOOHG SUHVVXUHPHWHU �3�'�3� �� 6HOI�ERULQJ SUHVVXUHPHWHU �6�%�3�


��3�'�3� L��\�� Pt5W� �K#�$ �#���#�z |J"K OK �
��6�%�3� L�5W� O#pF K�J �

�� 3XVK�LQ SUHVVXUHPHWHU �3�,�3�

���3�,�3� 
L��O�� �Pq ���Q OK O#[q #. �
�4X" �}w4�Wu �X |�#\ �w L�K�� �#[� "O P5���XP2 �#y5XK �#�\ 	���
 |Ç\
L�w�� �P�z!�Q"L�" "O #[m O#[q � b#W-�" �w 
{P5�w LF"� �
L�w�� K#. 
�$ ��OK {#�X O#[q #. �w P�N2n#dÃ�" �"��"�5X" �hpE� ���hpE� � {P5�w LF"� ��. c."O �#��~�~ �

� 4X" P�Q O"Pu �. Z�#�Q$ ��" Q" ��5q#� 4XK �#�P5�" O#2|Ç\ P��l6 {�L� �o�Ãa �#�y�X � �&X� #�XO �"P. �L[� �[Ç�Q 4��#t� 	 o~" � 4��#t� �Is 
UO � �X#� OK P:�� �\P. 4��#t� ���"Q 	 +\ 
#��X#� OK b#W-�" ���"Q 	 /VKR 
#>OK �tq" |wZ�6 �&K 
�tq" ��ÇE6 ,�Pa �

�



�� 3UHVVXUH 9ROXPHWHU

�
P5���XP2 �#y5XK �#�\ � 	���
 �O#�\ |Ç\

�



O"Pu �K#p5X" KO�� #�y�X #� � 4IX O#�W. �#����Q �"P. � L��w�� O#w K#�Q O#[q #. �w #�P5���XP2 Q" �¼#J j��

�� 'LODWRPHWHU �� 6WDQGDUG 3HQHWUDWLRQ 7HVW

�4X" �~��Ã��#�P5���XP2 ���� ��#2 P. #��$ KPÇ}�Ä U#X" �w �K�. n�PÃ� �P5��6��K �. 
L�P�z��� Q" L�6O#-Ä �P5���XP2 Z�#�Q$ Æ� OK P:�� |�"�Ä
�O#pF Y�O �
	O"Pt5X" �#�\�O
 �P�z!�Q"L�" 	L��X
 �hpE� �K"KO"Pu Y�O �
Z�#�Q$ �#=�" Y�O ��<�#5� |�}E6 Y�O �
� KO"K Q#�� R�� �q#w �.P=6 �. ��" P. ���Ä��X KO�� 
4X" �XP5XK |.#u |�Ã~"O�5XK #� #���"OÆ�w �. {�" KO�� �X
Py�K �#�[�#�Q$ <�#5� Q" �K#p5X" � �XL��� 3�#`u #. �"P�� 
�L\ K#� 3#�¼�_J �5\"KP.OK ��a PJ$ KO���L�#���� KO�� ��" �. ��>�6 �#�#\ Æ�w �w4X" ��6�3�7� KO"L�#5X" M�p� Z�#�Q$ L��#�
��. ;#�5�F" �#y5�XK #�#d�J �`Ã�. nN�F O�h��� �. 
#>OK Z�#�Q$ �"P. P5���XP2 �#y5XK �P�zO#w!�. Q" Z�2

�� &DOLEUDWLRQ �� 5HVLGXDO

�QP� c�"P\ #. � �L\ �5J#�\ 4uK #. �w4X" �Ãu"�Z�#�Q$ �Q#X�.#[� Æ� ¿u"� OK �=�X�� �KO"K ��=�X���#y5XK �w �6O�¼ OK �KKPz�� {P5�w |.#u 
4-: �#y5XK �5W�X 
 �$ Q" V2 �w �O�e�. �KP�z�� 3O�¼^I[�� K��. L�"�J #dJ #. �"P�� <�#5� P�Wp6 
�K�. �Q� 4uK Lu#q �L\ 4�"Pu j#Ã\ #� �=F � O#[q 
KKPy� �=�X��>��� @�Q" L�6O#-Ä #�#dJ ��" �L�$L�L2 OK P:�� |�"�Ä �KKPz�� �t}6 YQO" ��L. �#=�"PX�hpE� � #��#[m �L�#�V2 |Ç\ P��l6 ��hpE� �. 4-W� �P�z!�Q"L�" �#y5XK �-W� 4�Ãa� �O"L.$ �PpX 4�Ãu�� � �d�E� c�"P\ ���� � �#y5XK �Ç�5X� �#��~�~ b#W-�" �
�hpE�� �K"KO"P�u ��E�� � ��#��z PpF Y�O 
KO"Nz�� P�:'6 �P5���XP2 Z�#�Q$ <�#5� P. �w �KO"�� ��P5��� Q"�4X" 4���" #. O#�W. ��#�z �#��O"��K �zKO�I5XK �L�#XO |u"LF �. �}w Ph� Q" �4X" �$ OK P�z!�Q"L�"
4-�: � �P�z!�Q"L�" #��$ Pi#�5� �#�Ä#Ã\ #� #��=F (Pi#�5� � #�O#[q 
�K#�$ ��#�z Æ� OK 
Z�#�Q$ �#=�" Q" V2#. ��B �Q�P�" �~� 
L�L\�� �XO ��#u O�E� ��O OK #��=F � �tq" O�E� ��O OK #�O#[q �5\Nz OK �L�KPz����" Q" �����Æ� 	���
 |Ç\ OK �>��� @L��\ #>�.#> #�O�E� ��" 4X" P5�. K�\�� KO�JP. �~'W� �. �O#5qO YPy��K�\�� �L�K^I[� �}FP� �X |Ç\ ��" OK �4X" �L\ �K"K �#[� #���E��

�



	�L\C�¼"
 O#[q ,WFP. �=F ��E�� ��"O" L�L> |Ç\ � 	���
 �O#�\ |Ç\
O�e�. �hpE� �#[m �w�O�e�. 
K�\�� O"PuP. ���Q � �hpE� 
�#y5XK �Ä��=� ��. {K#Ã6 	$ �dt� #6
 � �}FP� OK#6
 � �}FP� OK �LXO�� �Ã�-e ���Q OK �3x� �O#pF Q" |-u 4~#F �. O#[q O"Lt� � �L�-WB ��#�z �O"��K �. |�#w!�KPw o�PÃ6 "O ��P5���XP2 ,�Pa� #� �|Ç\P��l6 ,�Pa� �"�6�� � �K�. �dJ )-�Pt6 � �#W[w O#5qO 	% �dt��}�FP�� ��" OK � �K�. �P��J O#5qO j�P\ � �}FP� �K�\�� �L�"�J �3I� �YRJ O#[q� 
% �dt� OK O#[q O"Lt�O"Lt� �K�\�� |¼#F ��LF {K#Ã6� �}FP� �#=�"PX �w L�XO�� ��>�6 |.#u O"Lt� �. � �5q#� Z�"Rq" #�}Ç\P��l6|.#u ,�#=� cJ Æ� �"O"K �L\ �XO ��E�� �w �d�"P\ OK �K�\�� �L��#� �3 O� ��LF O#[q� �dt� ��" OK ,�#=�+#I5�" 
KKPz �PpF �=F �L\ P."P. �K �. P=�� �w�O#[q {K#Ã� 
�LF O#[q O"Lt��K"KO"Pu O�e�. 
L\#-� YP�N2�>��� @K�\��

P5���XP2 j"��" ��
�3�'�3� �L\ �O#pFZ�2 �#�P5���XP2 ���

���" j��� ��P�6{�"L5�� �L�P�z��� O"Pu �L\ �K#�$ �#���#�z OK �w L�5W� ��#��$ �L\ �O#pF Z�2 �#�P5���XP2

�� 0HQDUG SUHVVXUHPHWHU �� )RUPDWLRQ

�K#p5X" |.#u o�Ãa �#�y�X � #�w!#J �#�6 OK #�P5���XP2 ��" �4X" ��0�3�0� KO#�� �#�P5���XP2 
P5���XP2�K#p5X" �#�L�Q#X ��OK OK #��$ Q" �"�6�� 
O"KO#�\ n�m Æ� ��OK OK �$ 	L��X
 �hpE� �K"KO"Pu #. �L�\#.���L�K�� �#[� "O �"�5W��X � �"�5W� Æ6 �hpE� #. �L\ �O#pF Z�2 P5���XP2 j�� �K 	���
 |Ç\ �K���

�



�6�%�3� O#pFK�J �#�P5���XP2 ���
�"P�. ��w �#y5�XK ��" Q" �Ä�� �L�w�� PpF R�� "O ��#�z 
�#y5XK K�J �w L�5W� ��#��$ O#pF K�J �#�P5���XP2

�� 5RFN 6OHI %RULQJ 3UHVVXUHPHWHU

�	��� |Ç\
 4X" n�PÃ� 
�5�6�%�3 �. KO"K KP.O#w o�Ãa �#�y�X

�3�,�3� �[�"O �#�P5���XP2 ���
KO"��� �`Ã�. OK �L��\��� �L��"O ����Q |J"K �. O#[q #. �w K�\�� �5pz ��#�P5���XP2 �. �[�"O �#�P5���XP2

�



� j"���" �"O"K #��#y5XK ��" �KP�z��� O"Pu ��Pz ��" OK �~� 
K�\�� �L�"O ���Q |J"K �. O#[q #. KO#�� P5���XP2

�� )XOO GLVSODFHPHQW �� 6WUHVV SUREH

K�\�� �K#p5X" 4WX � �P� �#����Q OK #��#y5XK ��" Q" �}wO�e�. �L�5W� ��[�6 �hpE� �|�#w ���#=.#> 
�p�u�>	���
 �O#�\ |Ç\
@

�



�L�K�� �#[� �P�z!�Q"L�" �5W�X �,_� Ph� Q" "O #�P5���XP2 j"��" 	���
 �O#�\ {�L>
�P�z!�Q"L�" �5W�X �,_� �#zL�K Q" #�P5���XP2 j"��" >��� @ 	���
 �O#�\ {�L> j��0�3�0 �#� �. �"�5W� �X �hpE� � � �L\ �O#pF Z�2 P5���XP2 3�'�3�"�5W� Æ6 �hpE� ��"�5W� Æ6 �hpE� � � O#pF K�J P5���XP2 6�%�3�"�5W� Æ6 �hpE� � � �[�"O P5���XP2 3�,�3��#Ç� P��l6 �O#[q �5W�X�P�z!�Q"L�"�L\ �P�z!�Q"L�" �L\ �K"K K"L5�" �L\ �P�z!�Q"L�" �}�X��. �L\ KO"��6© � DdX Q" �9� �=F 3"P��l6 �6� DdX Q" �/� ¿�#�

	�KLs �u\ ©. ���q�
 #Ð¨K"K �>wPJ LF"w £ª 
K�\�� �P«y!¨Q"LÏ" �uªP5uz" 3O��©. �ª#=.#> ©Ì ��#x}Ð ���Lª$�� +#WF ©. Px[ª#�Ï LF"w wR> w KO"K K�>w

��PX"PX $� �Ç��#Ç� U#�6 �'� �PpF ���#2 Q" �*� Q#z!

�\R¿z �#Ð©¡«� ©¡«Xw©. #ª w 	$ ¹�Ï
 U#WF �#ÐwQ#. ©¡«Xw©. LÏ"�6�� �ª#=.#> Î5Ä#ª �"P. �u«Ï#u� U#�6 ���KP«y �#=Ï" 	&% ©. ÁwPq�


�	&% #�Z�Pw�#�P�����z!�Q"L�����" ��'�PduÆ�4�> OK�d�JPX��L�W�" P�6�6�*� �Q5� j#Ã\Q4�>OK<�X|�W�#5���2 �/�9�'�7�

�� 3RWHQWLRP¦WUH 	��WÏ"PÄ
 �� 2\R �(ODVWLPHWHU�

�+� P:" ���� ��327� � |Ç\ ��" OK �4X" �L\ �K"K �#[� 	���
 �O#�\ |Ç\ OK 6�%�3 � 3�'�3 j"��" Q" �`Ã.+$ �KPw cW-�� �"P. #��6 Q#zZJPB 
*% P5���XP2 OK � �*$� *&� *%� * j�� KO#�� �#�P5���XP2 	 o~"�KP�z�� 3O�¼ #��5W� |J"KO"KO#�\ /��6 #.0�3�0 	 +V�~�w �5W�X #. �»» �P5��5X�"���" 	 /

�� +LJK 3UHVVXUH 'LODWRPHWHU �� &DPNRPHWHU

<�P-�w �5�5W�" ��+�3�'� �P�z!�Q"L�" �5W�X 	 3K�\��4hq#E� �Ç�~�OL�� �#[m #. �w ��W�"Pq O#pF K�J P5���XP2 	 7�6�%�3� �P5��Ç�#w U#X" 	 ;

�� 3DOSHXU 	��WÏ"PÄ


<�P-�w O#pF K�J P5���XP2 OKU#WF ���Q#. 3#��R> 	 ?o�Ãa �#�y�X �"P. O#pF K�J P5���XP2 	 C

�



�



O#w O�5XK ��
O#w ���"K ���

Æ� 
�P5���XP�2 Z�#�Q$ �L�w�� D�P[6 "O #�w!#J OK �P5���XP2 Z�#�Q$ Y�O 
O#w O�5XK ��" �����Z�"R�q" �P�z!�Q"L�" P. ��5-� � KP�z�� 3O�¼ ��#�z ��OK �w 4X" #>OK Z�Pw � Z�6 Z�#�Q$|�u"LF �zKO�I5XK 
K#�5Ä" |.#u <�#5� �KO�$4XK�. �"P. �L\#.�� Z�#�Q$ �PpF �Ä#Ã\ �=F�4X" Z�#�Q$ ��" �L�}w �#�_J#\ Q" �Ç� ��#�z �O"��KOK "O �L\ PpF �#���#�z OK P5���XP2 4wPF #�� �K"KO"Pu ��E� 
��#�z PpF Y�O 
O#w O�5XK ��" �����

�K�\�� ©5J"KP2 �$ ©. ©Ï#y!"L> O�´©. ©Ì 4X" �P5��6�ªK 
�}X ©. ±�.P� Zª#�Q$ ��

�5W�"K �4W�� �#�y�X OKZ�#�Q$ �. b�.P� O#w O�5XK ��" �K�\�� |�#\ �L�-WB ��"��"K �#�w!#J� KO"K 3O�Pa O�h�� �K �. �P5���XP2 Z�#�Q$ OK v!#J j��

�� 3UREH

�	L��X
 P5���XP2 O#[q �hpE� O"Pt5X" |E� � ��#�z PpF Y�O���Ã6 ��Z�#�Q$ <�#5� P�Wp6 � �td�� <�#5� �KO�$4XK�. ��OK Pt5�W� �#�P5���XP�2 KP.O#w �. � �K�-� �6�%�3� O#pFK�J �#�P5���XP2 �"P. O#w O�5XK ��" �����O�5XK ��" �L�5W� �0�3�0� KO#�� j�� Q" )6L�Ä #�P5���XP2 ��" �K�\�� K�LE� �K#�$ �#���#�z!
L�"�L\ �L�.�w ���Q |J"K �. �$ �L�Q#X �#�}�Ã~"O�5XK 4�#ÄO #. �w "O ��#�P5���XP2 ���A�� O#w!�KP�z��P. OK� K�\�� ��¼�6 P�Q Y�O �K O#w O�5XK ��" OK �����	Z�6 {P5�w #. Z�#�Q$
 �#WÇ� O#[q �#z Z�"Rq" Y�O � 	o~"
Y�O �	|Ç\P��l6 {P5�w #. Z�#�Q$
 �#WÇ� �=F �#z Z�"Rq" Y�O � 	+
Y�O ��L�"�L\ �5qPz Ph� OKÆ�P5� �#y5XK OK #�LF"� �#�6 ������. Ph� �KP�z��P. OK "O �#y5XK o}5I� j"��" � "P>" ��z!#��z �#�\�O 
v!#J j"��" 
O#w O�5XK ��" �����4q#. �. L�#. "N~ 
L�#���� 4�K�LE� K#=�" Z�#�Q$ ��" KP.O#w OK ��"K 4\OK ZI. K�>� �w��"
Z�#�Q$ P� OK {#FP�. �KPw �>�6 Z�#�Q$ KO��v!#J OK �$ �Q"L�" � ��"K4\OK ZI. �"R�� �v!#J�Ä��=� �. "O �L�$4XL. <�#5� �"�5. #6 4X" �Q�v!#J 4}ÇX" ��O P. �O"NzO#. ��y�� Q" �#���e"�K"K ���Ã6 Ph�KO�� �w!#J �K�6�L�Ä �. 4�~��W� ��" �K��� |F �#���e" #. "O �}Ç[� P� �"�6��� O#w O�5XK ��" #. �w K�\�� O�$K#�"O <�#5� � �K"K �#=�" "OZ�#�Q$ 
���d� � ,X#�� Y�OÆ� +#I5�" #. �w4X" Æ��Ç6��S UL����L�#�� P�Wp6 � |�}E6 �td�� O�e�.

�



Z�#�Q$ Y�O ���
c�"P\ OK �KPw K#=�" #�P�z!����� Q" �JP. �}�X� �. �� ��O#pF s�Pe Q" �� �"�6�� "OZ�#�Q$ ��#�z! ������ o}5I�� O"R�." �K�\�� �L�.�w ���Q ��OK �. O"L> �~�~ Æ� |J"K OK P5���XP2 �hpE� 
�¼#J�K�\��3�#p5� �#��zKO�I5XK ,-X 
K�O��O#w!�.Z�#�Q$ �PpF K#=�" �"P. �w��z!#��z�#�\�O|�#X� ,X#�� +#I5�" �KO"K �}E� c�"P\ �v!#J j�� �. �y5W. 
|E� Æ� OK �L\ ��¼�6 �#�\�O�L\ L�"�J Pw!M O#w O�5XK ��" ��"K" OK 
Y�O �
#�6 K��\ �5qP�z O#�w!��. |E�� OK �O#pF Æ��Ç6 ��L�B �w K�\�� ��¼�6 � � �O#�\ D�a�6�L�$ 4XK�.Z�#�Q$ �hpE� PpFY�O ��P5-X#��
O"�5�X" �K#��$ ��#�z Æ� ��OK |Ç\ �"��"�5X" �hpE� Æ� �K"KO"Pu U#X"P. �P5���XP2 Z�#�Q$ ������hpE� �K�\�� �P�z!�Q"L�" O#[q � �=F 3"P��l6 
	�L\ cW-��
 �$ �=F Z�"Rq" ��F �w 4X"�#�WÇ� �#��#z Z�"Rq" #. 	+
 Y�O OK � O#[q �#WÇ� �#��#z Z�"Rq" #. 	o~"
 Y�O OK 	L��X
LF �KP�N2�� �#�#2 
ÈOR. �#�}Ç\P��l6� ��}W6 LF �. v!#J �L�XO #. Z�#�Q$ � �5qPz O"Pu 
�=F3"P��l�6 4�"Pu Q" �P5���XP2 ,�Pa � K�\�� �KQ ���I6 #�4�"Pu ��PJ$ ��O Q" O#[q ��#��K�\ �>�6 �$ �. L�#. �w�}�#W� ��P5��� Q" �Ç� �L\ L�"�J �-X#E� Z�#�Q$ ��F OK �=F � O#[q�"�6�� 3O�¼��" OK "P�Q 
L\#. �hpE� Pdu �. Æ�KR� O#�W. L�#. �L\ K#=�" �PpF Pdu �w4X" ��"Q" #� �#y5XK �P�z!�Q"L�" �5W�X �KP�z�� 3O�¼ �-X#�� O�e�. ��#�z �=F 3"P��l6 �w L\ ���d�#� � L�w���P�z!�Q"L�" �L\ K#=�" P�N2#��w!"P6 ¿�#� Æ� �}�X��. �w "O ��=F 3"P��l6 �w4X" �Ä��L�#. �=F �P�z!�Q"L�" �5W�X �KP�z�� �Q"L�" �X#WF O"R." "O ��"�5X" Pdu 3"P��l6 �w4X" �Ä�� Q"�L�$ |�Ä�. �P�z�}> �=F �P�z!�Q"L�" OK 4uK �LÄ Q" #6 KKPz �=�X�� � �L\4hq#E� �.�J �.��P5ÇB�w �. �q#w �Q"L�" �. L�#. 
�hpE� ��OKU#WF �"R>" 
Pdu �P�z!�Q"L�" �5W�X OK O�e�����L�\#. U#WF #��#Ç�P��l6
4-: "O Z�#�Q$ OK �=F 3"P��l6 �w 4X" ��#��#y5XK �"P. O#w O�5XK ��" � � �O#�\ D�a�6�O#�\3#E�a�6 OK �Py�K �.#�QO" �#�\�O 
�hpE� Pdu �P�z!�Q"L�" �5W�X �"P. �L��#�����L�"�L\ Pw!M �� �O#�\ � ��

KP.O#w! ���
,�"P�a �KQ#X��� ��\�O 
|E�� OK "O v!#�J Æ� �-�W� |Ç\P��l�6 � Z��6 HX#2 Z�#�Q$ ��" ������L�$��4XK �. R�� #��2 �F"Pe �Æ��Ç6��S �#�}�}E6 OK �K#p5X" �"P. 
�LF O#[q � �P5���XP2

��



�hpE� O"Pt5X" {�J OK � ��#�z �O#pF ��F OK �w v!#J �zKO�I5XK �>OK �. Z�#�Q$ ��" <�#5� �����
K�\nNF L�"�6���|�#w O�e�. �zKO�I5XK ��B �KO"K �y5W. 
K�\�� K#=�" �$ ��OK P5���XP2OK �T����. �zKO�I5�XK ���" 
KP�N�2 3O�¼ �O#pF c�"P\ �. �>�6#. L�#. <�#5� |�}E6 � P�Wp6�4X" O"KO�JP. �P5[�. 4���" Q" 4WX �#��X#� � �P� �}�J �#�XO
�=�X�� ���

�=F n�6" � �3F� O#[q n�6" �"P-> �"P. ��h�6 ��" �KKPz ��h�6 L�#. �KP.O#w P� Q" |-u �#y5XK�KP�z�� 3O�¼ �9F�
|Ç\ P��l6 P."P. OK #[m ��" "P�Q 
L�K�� GO �hpE� �#[m �5IX P:"P. O#[q n�6" �O#[q n�6" ������KO"K 3O�P�a O#[q D�E_6 
v!#J �. �L\ KO"� �Ãu"� O#[q �KO�$4XK�. �"P. �L�w�� 4��#t��P��z!�Q"L��" O"R�." Q"P6 OK � K"Q$ ��#w �#`q OK �hpE� �KPwK#. �}�X��. #[m 4��#t� �=�X���KP�z�� 3O�¼
�"P. L�"�6�� 
�#y5XK �=�X�� �T���. � �P5���XP2 Z�#�Q$ �K"K �#=�" � � �O#�\ D�a�6#�� � ����Q Dd�X ��O OK �hpE�� �L�wP6 �L\#. R��$�Pe#I� �� �"O#�5XK � �L��wZ�#�Q$P�:"P. ,�X$ ��" �K�\�� ,�X$ 8Ä#. 
KO"K O"Pu ��#�z ��OK ��w s�Ä OK �hpE� �w ��#y��Z\��2 L�#�. ,�X$ Q" �P�z�}> �"P. �L�$ K�>��. L�"�6�� #�y�X�Ç6 � #��~#I� �L\+#6P2��OK �hpE� 
�=�X�� �#y�� K�\�� ��¼�6 �K"K O"Pu K�J 3O�¼ � #��[B ��O "O �hq#E��KP�z O"Pu gq#E� OL�}�X Æ�

� 4X" P�Q CP\ �. #[m �=�X�� �#=�" |F"P�� K�\ �5\"L�y� 4.#: �t�uK � 3L� �. � �KP. �#. {#ÇX#2�}�w �» �#��#z OK "O O#[q 	o~"
Y�OOK ��������hpE� �=F 
K�\ �K#p5X" 	+
Y�O Q" �w �6O�¼ OK �K�\�� 4�"Pu �L\ K#=�" �=F �$ Q" V2Z�"R�q" �K�\�� �KP. �#. �9 x� �L[� K#. �hpE� ��#�� �5W� ��X" �=F �� P."P. ��#�[�"Rq" OKP� OK "O #��#z ��" �K�\�� �5\"L�y� 4.#: �t�uK Æ� 3L� �. � �L\ {#�Ä" ���#: �» 3L� OK �=F��XP�6 �=F � O#[q 3#_5I� OK <�#5� �LXP. K�J �Q"L�" ���[�. �. �w ��" #6 �K"K ��"K" Y�O �K4XK�. O#[qn�6" #. P."P. 
�E�E_6 O#[q �K�. L�"�J O#[q �=�X�� O"K��� 
��E�� ��" �KKPz���>	���
 �O#�\ |Ç\@ L\#.�� Z�#�Q$ ��F OK 4�"Pu P� �"P. O"K��� ��" Q" �L�$
��



3F O"Lt� ���[�. �KKPz PWw L�#. Z�#�Q$ {�J OK Pi#�5� O#[q 4�"Pu Q" �3F� �E�E_6 O#[q P� ��������L\#. P5�w �3 O� ��LF O#[q� ��» Q" L�#.� L��X |�#\
 �#y5XK �"R>" �P�N2�w!"P6 � #��~�~ b#W-�" P:"P. 	9F
 �=F n�6" � �=F n�6" ������K���q ��I�a �~�~ Æ� ��OK "O �hpE�� 
�=F �=�X�� �"P. �KKPz�� K#=�" 	�$ ��OK {#�X��" 
KKPz�� �XO O#[q � �=F 3#_5I� OK <�#5� �K�\�� KO"� O#[q �$ �. � �K"K O"Pu �ÇE5W�OK Pp¼ O#[q Q" �w �tq" ��t5W� cJ Æ� #. ��"L5." �=F �L\#.�� �=F �=�X�� O"K��� 
��E���"�T�� O#[q P� �"P. �#y5XK �9F� �q�6" �=F � �L�$4XK�. 
K�\�� j�P\ 	���
 �O#�\ |Ç\�>	���
 �O#�\ |Ç\@4X" �.#�5XK |.#u �=�X�� ��E�� Q" �K#p5X" #.

{��J OK 4�"P�u P�� �"P�. O"K���� ��" Q" �L�$4XK�. �9F� �=F n�6" P."P. �E�E_6 �=F#�w!#J OK D�E_6 ��" �KKPz PWwZ�#�Q$ ��F Pi#�5� 4�"Pu Q" L�#. �q�6" �=F P� �4X" Z�#�Q$�"Q" �. �9 x� �L[� K#. �hpE� ��#�� �5W� ��X" �=F �»�� Q" P5�w �w �6O�¼ OK � �K�. �w )5-W�#� 4IX �}�J �#�w!#J OK ��BBB � � »�� � 4X" �\�2�[B |.#u 
L\#. {#ÇX#2 �}�w �»» P�9F9x���" L�#-�� �5~#�F @�� OK �K�\ �5qPz Ph� OK L�#. � �K�. 4���" #. D�E_6 ��" 
4WX �#�y�X�BBB � �»�� � �K�\ P5[�. {#ÇX#2�}�w �»» P� �"Q" �. �»�� 9x Q" D�E_69F9x�K�.ÆB�w �[��� #�w!#J OK O#[q {#�X �#�P> ,-X �. 	j#p6O"
 O#.PX 4q" � #�K 3"P��l6 D�E_6 �����
��



P5�� �� Q" Z��. �#�qOS OK #�[�#��Q$ P�z!" �4X" �\�2��[B |.#�u �~��Ã�� �#�[�#��Q$ �"P. ��4X" �Q� O#.PX 4q" D�E_6 �"P. �"�T�� �#�\�O 
K�\ �#=�" 	3�q��»
OK �#y5XK ��OK {#�X ��5X j#p6O" Q" �\#� 
K�\�� KO"� �hpE� ��O�w �3G�Æ�6#5X"�OL�� O#[q �����¿�#� LF"� �Q� OK �$ +Pa � �+� Z�#�Q$ j#p6O" �P�z!�Q"L�" #. O#[q ��" �4X" Z�#�Q$ �#y���K"K �#[� 	���
 �O#�\ |Ç\ OK j#p6O" ��" ��3G  + � JO� L�$��4XK�. �JO� Z�#�Q$ {#�XK�>� �hpE� ��O O#[q ��" �K�\�� |�#\ "O �hpE� RwP� #6 O#[q P�z!�Q"L�" RwP� �}¼#q �4X" �L\4-�: �}�X� ��O Q" �L\ 4�"Pu O#[q �. O#[q ��" �KKPz��� 4-: O#[q �#�P�z!�Q"L�" #. �~� 
KO"K�K�\�� �K�Rq" 
�L��w!

��#�� �5W� OK �Ãu"� O#[q Q" P5�w L�#. �3*� gq#E� �#��5W� O#[q 
�"�5W� �X �#�P5���XP2 OK ������ L�$��4XK�. P�Q �d."O Q" O#[q ��" �K��� �P�y[�2 #�5�" �K 4�K�LE� P:" Q" �"�5. #6 L\#.
3*  35 � 3G � 3G 	���


� �~K#Ã� ��" OK{#ÇX#2�}�w ,WFP. 
{P5�w LF"� ��O �L\4�"Pu O#[q � 35{#ÇX#2�}�w ,WFP. 
{P5�w LF"� � �hpE� ��. Æ�6#5X"�OL�� O#[q � 3G
��



P."P. �K ���Ã�
 {#ÇX#2�}�w ,WFP. 
P�z!�Q"L�" �5W� � gq#E� �#��5W� ��. O#[q n�5J" � 3G	#[m �LF O#[qs�Ä P� OK 3G � {#ÇX#2�}�w �»» O#[q n�5J" Æ� �"P. ¿�#�� Q#z �#�O#[q Q" �5XP�q P�Q OK�>	���
 �O#�\ {�L>@4X" �L\ �K"K �#[� 
Z�#�Q$ KO��
>��� @Z�#�Q$ s�ÄU#X"P. gq#E� �#��5W� �"P. ��"P-> O#[q �	���
 �O#�\ {�L>

�Q#z O#[q Z�#w! ¿�#� O#[q Z�#�Q$ s�ÄP�z!�Q"L�" ��O �hpE� ��O ¿�#� j#p6O" Q" |¼#F �+�3G � �»» 	{#ÇX#2�}�w!
 3G 	{#ÇX#2�}�w!
 3�q P5���»» » » »��» �» �� �» �»» �� �»��» ��» �» ����»» �»» �� �»
��. "O #�O#�[q ���" 
��#��� �5�W� P�Q {#ÇX#2�}�w!�»» �Q"L�" �. gq#E� �5W� O#[q gpF �"P. ��K�\�� 	�
 �5X#w #��$ Q" #� 	�
 �K�Rq" gq#E� �#��5W�

�O#pF ���
��K � L\#. ^I[� �O"K"�O �"O"K �PpF Pdu {�" 
L\#. Ph�L� L�#. D�E¼ �O#pF �"P. bP\ �K ������L�w K#=�" ��#�z �O"��K OK "O �zKO�I5XK ��P5�w �O#pF Y�O � �#y5XK O"Pt5X" �w��"|�"�Ä 4J#�\ �4X" +�J �=�5� Æ� �KO�$4XK�. �"P. �"Lu" ��P5��� ,X#�� ��#�z �Q#X�K#�$ �����P�Q �#�6O�¼ �. 3"P:" ��" �K��� L�"�J P:" ��" �5X#w �. ��#�#\ Æ�w �zKO�I5XK Q�P. OK P:���L�KPz�� �#�#����#�z �O"��KYR�O ���#�z �O"��KZ�#XPq ���#�z �O"��K �zL\�P� ��L\#. ��Pq$|Ç[� L�"�6�� r�q KO"�� Q" �"LwP� �O#pF ��E� � ���Q j�� #. ,X#�5��Rl�� |9��
 L�w Æ�w ��#�z 4XOK PpF �. �w �O"R." Q" �K#p5X" {�" KO�� OK � ��#�z �O"��K YR�O �������OK P5[��. KO��� ��" ��B �L\#.�� L�p� 	��� � L��\�� ���Q |J"K O#[q #. �w ��#��~�~ #� �O#pF

��



OK �K�\ �#=�" Z�#�Q$ ��#�z PpF Q"V2 �}¼#q�. �w KKPz�� ��¼�6 
L5q"�� r#p6" �\R�O �#����Q�K�\�� ��¼�6 �O#pF |z |9� ��#��L�O"L�y� Q" �K#p5X" �\R�O O#�W. �#�w!#Jr#p6" P5[�. #�w!#J Q" �"�O#2 OK �w 
4X" ��#�z �O"��K Z�#XPq 
��K KO�� � ��#�z �O"��K Z�#XPq ��������#�Pz�" Q" �K#p5X" �L\#.�� �O#pF ��a �L\�O#pF 3"OM �KO�$ ��P�. � ��}I6 |�~K �. � L5q"��ctq �}�X� ��" �~� 
L\#. #���#�z �zKO�I5XK �L�#XO |u"LF �. �"P. Y�O��P5-X#�� L�#\ �5XK

�� )OXVKLQJ IOXLGV �� )RDP

L�"�J "O Z�#XPq O"Lt� ����[5W\ �#�~#�X Q" �K#p5X" �KQ#X�� #��� "O s�Ä �w �#�\�#w �#Ç�"�w K��� ;O#J �O�e "O �L\ �O#pF L�"Q K"�� �"�6�� {#�X 4>R~ � 4ÄPX {P5�w #. "P�Q 
4X#w!� �L\ P5�w �#�P> 4ÄPX 
L\#. P5[�. {#�X 4>R~ OLuP� �KKPy� KO"� �#B �O"��K �. ��"L�B ,�X$L��\�� �K#p5X" �O#pF {#�X �"��Ä �. �w �ow � �O#pF |z 
+$ 
"�� nO#Ã5� �#�5ÄPX �VÇÄP.��t�uK P. P5� �» � �» 
�» 
�»»» Q" L�6O#-Ä ,�6P6 �.�O"��K OK Z�6 �L\K"Q$4}Ä �. �w 4X" ��#�z �O"��K �zL\�P� 
��X KO�� � ��#�z �O"��K �zL\�P� ����������A�� �L5q"�� r#p6" �$ �O"��K OK ZÇ� Æ� K#=�" )5=�5� � �#B |J"K {#�X �. �$ {#�Ä" � ��#�z!�"O"K �w "�� Q" �K#p5X" �L�w�� L�L[6 "O KO�� ��" � �L\ v!#J �zKPwK#. 8Ä#. P:�� Z�6 Z�#w!�KO"K �P6P�. �O#p�F |z � KKPz��� ��¼�6 � �L\ ZÇ� ��" Z�"Rq" ,-X 
L\#.�� K#�Q 4ÄPXO#�:$ L��"�6��� K#��Q 3L�� �"P. �#B ��OK �O#pF |z �L�#��u#. �w 4X" �Q� �5Ç� ��" �O�$K#��L\#. �#6�w4X" �Ç�� �w ��#>�$ #6 L�#. �#�Q ��" �KO"Ny. �P5���XP2 Z�#�Q$ ��O �.�}d�#�
#� � �O#pF O"KO#�\ �#��~�~ #. L�#. �K�. �\R�O |�~K �. ��"K 4\OK �#�w!#J � � �O#�\ D�a�6�KO�I5�XK v!#�J 3O�¼ �K P� OK �K�\ �L�"O ���Q |J"K �. �L�"QP~ #� �K"KO#[q #. �hpE�L��"�I�� "O �Q� O#-5�Ä" �P5���XP2 <�#5� 
�zKO�I5XK ��" ��#. �>OK |�~K�. � L\ L�"�J��¼�6 � �K�. O"KO�JP. �P5�w 4uK Q" ��\ �#�w!#J OK �P5���XP2 Z�#�Q$ ��"P.#�. �4\"KP�y�K <�#5�� O#��w OK #� � �"�W�#t� ^J#\ �"��Ä �. Z�#�Q$ <�#5� Q" KO"�� ��" OK K�\���>��� @KKPz �K#p5X" #�[�#�Q$

Z�#�Q$ �PpF c�"P\ �����
Q" �#���e" 
4X" �zKO�I5XK �>OK �L��#XO |u"LF �. �$ nL���~�" �w ��#�z D�E¼ PpF Q" V2 ��������. 
'+ 
�PpF Pdu 4-W� �w K�\�� ��¼�6 �4X" �$ Pdu {P5�w )5�#�� � ��#�z ¿dt� �K�. �"�P�"K� >��� @L�w ��P�2 P�Q �P."P.#� Q" 
'30 
�hpE� Pdu
>��� @ ��»� � BBBBB � ���'+'30

��



�L�$��4XK�. �P5.�}d� �=�5� 
K��� ���'6 "O BBBBB � ��� �"�5. Pz!" �w 4X" �O�$K#� �. �Q�'+'30#. Z�#�Q$ �X <�#5� 	���
 �O#�\ |Ç\ �L\ L�"�J +�}d�#� Z�#�Q$ 4�p�w 3O�¼ ��" P�m OK�L�K�� �#[� "O �Q� LF Q" P5zOR. � P5ÇB�w �PpF Pdu #. 
,X#�� 4�p�w!

�O#pF �5� Pdu �������
� L�P�z O"Pu �>�6 KO�� P�Q KO"�� 4X" �Q� 
��#�z �O#pF �5� Pdu ���Ã6 �"P. ���������
P5���XP2 �hpE� Pdu �. �>�6 #. �PpF Pdu 	 o~"OK �O#pF |z �#�P> P:" OK �O"��K �L\ �5W\ � �O#pF O"R." YQP~ P:"P. ��#�z �O#pF Z�. 	 +
4\OK #6 cX�5� �"��"K �#�w!#J��#�z ¿dt� Z�#w �T�� �. ��#�z �O"��K 	�L\�P� �Z�#XPq 
YR�O
 �zKO�I5XK |�"�ÄZ�#w 	/Z�#�w �O#p�F |�z Q" �K#p5X" #. |Ç\ P��l6 ��" ��hpE� �O"Nz!#> � �O#pF O"R." ;�PJ Q" V2�L.#���#6 L\#. UP5XK OK L�#. o}5I� �#��Q"L�" #. �#��5�PX #� #��5� 
	P5���XP2
 �#y5XK +#I5�" Q" V2 ����������KKPz PpF �hpE� ,X#�� �PpF�n#¼ �#Ç�" LF #6 �PpF �O"��K �w KKPz +#I5�" ��#y5XK K��� �>�6 L�#. �O#pF O"R." +#I5�" OK ����������KKPz �O#pF �'+�4J"��Ç� Pdu #. ��#�z {�e PX"PX OK

P��m ��#��z #�� 
L\#�. �hF�� |.#u ��#�z {�e PX"PX OK '+ 3"P��l6 Pz!" � � �O#�\ D�a�6�4q#� L�"�JZ�#wZ�#�Q$ 4�p�w 
L\#. �L\ PpF �"��"�5X"
��



�Z�#�Q$ �PpF �Q#X�K#�$ OK �K#p5X" KO�� �#�\�O � O"R." �����
L�"�6�� 
L�w ���'6 "O 	�����
 #6 	�����
 �#�L�. c�"P\ L�"�5. �w �O"R." �Y�O P� �}wO�e�. ��������KP�z O"Pu �K#p5X" KO��

�Z�#�Q$ �PpF �Q#X�K#�$ �#�\�O �������

�� 5RWDU\ 'ULOOLQJ �� 5ROOHU ELW

Q" #��\ � #��X#� OK ��5[y�" j���#��5�PX Q" #�XO OK ���Ã���"O�K�O#pF OK � ���"O�K�O#pF ����������KKPz�� �K#p5X" ��Ç5}m j��	¿.P� @��" P. L��2 �»
 {#ÇX#2�}�w �»» {K#Ã� �w��#u O#[q �w KP�z�� 3O�¼s�Pe ��L. �O#pF� �K��� �"O�K �. j�P\ 	�t�uK OK O�K �» Q" P5�w!
 �5W�$ O�K #. �5� �L�$�� KO"� �O#pF O"R." ��O#. ��#�z ��OK �. 
>	�t�uK OK �~#z �
 �t�uK P. P5�~ �� Q" P5�w!@ ���#2 4ÄPX #. �O#pF {#�X Æ��K�\ ��#�z O"L> �zKO�I5XK |u"LF Q�P. 8Ä#. �w ��E� �. �L.#��� �#�P> ��#5E6 �O�E� ��}I6�L\#. �O#pF 3"OM �K���;O#J �"P. �q#w4>R~ �"O"K L�#. �O#pF {#�X

�� 7XEH 6DPSOLQJ �� &RQWLQXRXV )OLJKW $XJHULQJ

4E6 �PpF �w L\#. �"�Q"L�" �. �$ {�e � �K�. KO"L�#5X" L�#. vQ#� O"L> P�z!����� � �P�z!����� �~�~ ����������Py�K �#�\�O 
L\#-� R��$4�tq�� |�Ä #� � K�\ K�LW� �~�~ Pz!" �L�$ K�>��. �O#-Ç� Z�"O O#[q|�~K�. 3O�¼��" P�m OK "P�Q 
K�\�� �L�[w,tÄ �y5W�$ �. �~�~ �O��" Q" �K�\ �5qPz Ph� OK L�#.��Ia O"L> P�z!����� Q" Pz!" �L.#��� Z�"Rq" �O"L> �zKO�I5XK {#�5F" 
KKPz�� K#=�" �w �[Ç���F OK 3O�¼ ��" P�m OK "P�Q 
L\#. ��#�z �O"L> 4�X �. L�#. P�z!����� �L�P. �-~ 
K�\�� �K#p5X"�K�\�� �t}6 �KO�I5XK �O"L> � �L\ KO"�Z�6 ��#�z �O"L> P. 
�O#pFL�#. �5� �L�P. PX Pdu �K�O�� O#w!�. ��#��6 �. 	3�q �
 P5� ���� {�e �. Pz�" Æ� � ����\#� Pz�" ����������K�\�� ��#�z �O"��K #. U#�6 Q" �P�z�}> ,>�� P�" ��" "P�Q L\#. @�2O#� ��L. Pdu Q" P5zOR. ��w!�K�\��� �L�#�JP�B 4��> n��JP. �L�[w��P�. �#y�� �. Pz�" 
Ph�KO�� Q"P6 �. �L�XO Q" V2{#��Ä" �O#p�F |��Ä OK 	���������
 L�. L��#� �w L�5W� �}�"�Ä 
4J"��Ç� O#[q � ZJPB�L��\��

�� +DQG $XJHULQJ �� ,ZDQ

v�� Q" �O#pF |z s�OR6 �"P. �$ ��L. #� � �5XK 0�2 Æ� Æ�w #. ��"��" j�� Pz�" � ��5XK Pz�" ����������K�\�� �KP. O#w!�. s�Ä �w � �P� �#�d�E� OK Pz�"

��



�$ Q" � �K�. O"�\K 	3�q �»
 P5� � Q" P5���#2 r#�Ä" �"P. �5XK Pz�" KP.O#w � � �O#�\ D�a�6�KKPz�� �K#p5X" s�Ä�w�#�\�#w �"P.

�� 'ULYLQJ RU 9LEURGULYLQJ D 6DPSOHU �� &RUH 'ULOOLQJ

�L�"O v!#J ��OK �L�"QP~ #. �"�6�� "O �"�pw�K P�z!����� � �P�z!����� �L�"QP~ #� �L�"O ���������

�� &RUH EDUUHO �� 5RWDU\ SHUFXVVLRQ

3O��¼ 	�{O#.O��w!
 �~#J��6 �"��"�5X" P�z!����� Æ� Æ�w �. �O#pF ��" � ��P�z!�Rl� �O#pF ����������KO"K KP.O#w �w!"P5� � 4IX �#����Q OKY�O��" �KP�z��#�. Æ�~�OL��� O#�[q #� K#. O#[q Æ�w �. ��"O�K � �"�.Pa �O#pF � ���"O�K � �"�.Pa �O#pF ����������"�� Æ�w �. Æ[J �#�L�Q#X OK �O#pF L�"�Q �KPw;O#J �K�\�� �#=�" ��#5E6 ��}I6 �#��5�OK �"�6��� Y�O ��" Æ�w �. �4X" P�N2�#Ç�" �O#pF |z cX�6 +�eP� �#�L�Q#X OK � �KP[q�K��� �O#pF R�� 4IX D~#_�

�� 3LORW +ROH 'ULOOLQJ

V1X �K�\�� PpF P5���XP2 �hpE� Q" P5ÇB�w Pdu #. Q#5[�2 ��#�zÆ� � �Q#5[�2 ��#�z #. �O#pF ����������O#�\ L�. �. �>�6 #. �$ Pdu 
�PpF ��OK �. ,X#�� Pdu #. P�z!����� Æ� �L�"O #� �K"KO#[q s�Pe Q"�K�\�� C�¼" 	���������
PpF P5���XP2 �hpE� Q" P5ÇB�w Pdu #. Q#5[�2 ��#�zÆ� � �#�R�� C�¼" � Q#5[�2 ��#�z #. �O#pF ���������
KO"K O"Pu �5� Q" P6�#. �O#pF �}�� ��O �w�~#J�6 vQ#� ��"�5X" Æ� 
�5� 4wPF #. �#�R�� �K�\���>	���
 �O#�\ |Ç\@ L�K�� �#=�" "O �PpF Pdu C�¼" O#w!

�#�R�� C�¼" � Q#5[�2 ��#�z #. �O#pF Y�O #. Z�#�Q$ ��#�zÆ� �Q#X�K#�$ �	���
 �O#�\ |Ç\

��



�hpE�� Q" 4hq#E�� �"P. ���Ã� O"KO#�\ �~�~ � O"KO#�\ �~�~ Æ� �K"KO#[q #� �L�"QP~ 
�L�"O �»���������~�~ �KP�z�� O"Pu �K#p5X" KO�� v!#J ��OK �. �$ �K"KO#[q #� � �L�"QP~ 
�L�"O |�Ä �#y�� P5���XP2	KLÄ � ���Ã�
�~�e O#�\ �PX Æ� 
�w 4X" �K��q �~�~ Æ� >	+ ����
 �O#�\ |Ç\@ O"KO#�\�Ä��=� �"�6�� 4qPz O"Pu �$ ��OK �hpE� �w��" Q" V2 �L�w�� ��"Pq "O �$ �-�#> b#W-�" �#Ç�"� �K�. |�#w ��#=.#> Y�OÆ� Y�O ��" �K"K O"Pu Z�#�Q$ s�Ä OK O#[q #. #� �L�"QP~ 
�L�"O #. "Oj�P\ Q" |-u �~�~��" #. �L�5W�� �K#p5X" |.#u ��#=.#> P�m �#�\�O �w K�\ �K#p5X" L�#. ��#y�� #��6�K��� �=�X�� "O 	L��X
 �hpE� �"�6�� 
Z�#�Q$
� ��#�z �Q#X�K#�$ �#�\�O +#I5�" �����

P:�� |�"�Ä �KO"K Z�#�Q$ KO��v!#J j�� �. �y5W. �#. OK �L\ K#� �#�\�O Q" �Ç� ,X#�� +#I5�" �������� Q" L�6O#-Ä v!#J�L�.��"K ���������	�5�W�5X�2
 �P��J 4�¼#J ���������4��#t� ���������j#-\" �>OK ����������#��w!#�J j"���" OK ��#��z �Q#X�K#��$ Y�O +#I5�" �"P. �6#�Lt� �#���"O 	���
 �O#�\ {�L> ��������#��6 {�L�> ��" �Ç�~ L\#.�� 
	���������
 #6 	���������
 �#�L�. s-e �L\ �L�.�t-e+#I5��" �"P�. #���"O Æ� #��6 � 
L�K���Z\�2 "O �hpE� O"Pt5X" #� �Q#X�K#�$ �Ç�� �#�\�O�L\#.�� �O#pF �#�\�O
Z�#�Q$ Y�O ���

�K�\�� �#=�" 	���
 L�. s-e ��#�z �O#pF ������K�\�� �K�KQ �O#pF K"�� Q" � �5q#� ��"K" Ph�KO�� Q"P6 �. �L�XO #6 �O#pF �������w 4X" ��=F 9x �K�\�� ���Ã6 4uK #. 9x �=F 
KP�z O"Pu �PpF ��OK �hpE� �w��" Q" |-u �������w �5~#�F OK V1X �KO"K �> O#[q OK �L[� K#. 4~#F OK 	��#�� �5W�
 �hpE� P�z!�Q"L�" 4�Wu�K�\�� ��h�6 Pp¼ ��O #�P�z!�Q"L�" ��}w � �L\ �~#J "�� Q" #�O"L� 
KO"K O"Pu �> O#[q OK �#y5XK�hpE� �#y�$ �K�\�� �5W. �=F O"L� 
�P�z!�Q"L�" O"L� �=F OK �q#a" P��l6 P� Q" �P�z�}> ��a�K�\�� +#I5�" P5���XP2 �hpE� cX� #6 Z�#�Q$ s�Ä �K�\�� �KP. ���#2 �Q� s�Ä #6
��



>��� @�P5���XP2 Z�#�Q$ �"P. O"R." Z��Rz � ��#�z �Q#X�K#�$ �#�\�O +#I5�" �6#�Lt� �#���"O �	���
 �O#�\ {�L>
Pz�" �Q#5[�2 ��#�z! �Q#5[�2 ��#�z! �P�z!����� ��O#pF �P�z!����� �O#pF �O#pF �P�z!����� ��5XK Pz�" Pz�" �O#pF Y�O	�P.|l.
 O"L> C�¼" #. �"P�� #. �"P���� �O#[q +$ #. #. �O#[q �"�.Pa �P�z!�Rl� �O#pF |z!#. �"P�� �5XK�O#[q�P�z!����� O"KO#�\ �~�~ ��"O�K� �O#pF v!#J j��& % % %( %( & & & & $ & �P�$( % % $ $( & & & & $ $ 4pX #6 �ÇE� �XO�#�w!#J$( $ $ % $ & %( $( ' ' ' 4IX #6 4pX$ %( % %( $( & & & % % $ +$ Q"P6 ��#. O"K�� �#�w!#J& %( & & $( & & & & $ & +$Q"P6 P�Q% % & & $( & & ' % $ % +$Q"P6 ��#. �4WX& % & & $( & & ' & $ & +$ Q"P6 P�Q �4WX �"�X#� �#�w!#J$ % & & $( & %( & % $ $ �w!"P5� #6 cX�5�' ' ' ' % % % ' & ' ' 4WX �\ � O"K�\ �X#�& ' ' ' & $) % ' & ' ' �w!"P5� +$ Q"P6 P�Q OK O"K�X#�$ ' %( ' $ & % % $ ' ' �KQ"��x�X�Q#5[�2 ��#�z PpF #. � ) 
b�P[� � ( 
Q#=�P�m � ' 
��¼�6 |.#uP�m � & 
Q#=� � % 
��¼�6 |.#u � $�� 'ULOOLQJ ILVKWDLO �� 3XVKLQJ 6DPSOHU�� 'ULYHQ VORWWHG WXEH�� 'ULYHQ 6DPSOHU�� +DQG DXJHU ZLWK PXG �� 3LORW KROH � 6KDYLQJ�� 3LORW KROH � 3XVKLQJ 6DPSOHU

��



OK O#[q 
�hpE� O"Pt5X" Q" V2 
K�\�� �K#p5X" ��#WÇ� �#z #. O#[q Z�"Rq"� Y�O Q" �w ��#y�� ������=F �w 4X" �O#[q {K#Ã� O#[q Z�"Rq" P� �K�\�� �K"K Z�"Rq" �#WÇ� �#��#z OK {P5�w LF"����Ã� #�w!#J OKZ�#�Q$ �"P. Z�"Rq" �#��#z {��Ã� O�e�. �L.#��� Z�"Rq" ��9x K�LF #6 �hpE���"OZ�#�Q$ 3L� 
ÆB�w �}�J �#��#z �L�KPz�� +#I5�" {#ÇX#2�}�w �»» #� �»» 
�» 
�� P."P.�O�e L�#. O#[q �#��#z �K�\�� <�#5� 4uK Z�#w ,>�� ÈOR. �}�J �#��#z � L�w�� L�}. O#�W.�L�$4XK�. O#. Z�"Rq" �#z �» #6 � K�LF �w L��\ ���Ã6OK �=F 
�hpE� O"Pt5X" Q" V2 
K�\�� �K#p5X" ��#WÇ� �#z #. �=F Z�"Rq"� Y�O Q" �w ��#y�� �������" �L\#.�� 9x �=F »�� #6 »�»� {K#Ã� �=F Z�"Rq" P� �K�\�� �K"K Z�"Rq" ��#W� �#��#z!�L.#��� ��"K" �#y5XK �LF 4�qPi �. �L�XO #6 #�[�"Rq"�KP�z�� �#=�" �=F � O#[q Z�"Rq" �#��#z Q" V2 �t�uK � � ���#: �» #�5�" Pu 
Y�O �K P� �"P. ������KKPz 4-: L�#. �LF O#[q �� 4uK #. O#[q 4�"Pu � �»�� 9x4uK #. �=F 4�"PuZ�#w �hpE� ��OK O#[q 
>	�����
 � 	�����
 KO"��@ L�XO K�J �#z ��PJ$ �. Z�#�Q$ �w ���� ������KKPz�� ;O#J ��#�z Q" L��X �#=�"PX � K�\�� �L�#XO �9x� ��~�" �=F �. � �L\ �K"KPz!" �KPw "P>" �#W[w �K�LE� OK �O"KP.O#. � �O"NzO#. �JPB L�B #� Æ� OK �"�6�� "OZ�#�Q$ ��" �����)t�uK gq#E� �#��5W� ��OK O#[q 4X" �Q� 
K�\�� �K#p5X" �"�5W� �X �hpE� #. P5���XP2 Q"�K�\^I[� �L\ �5X#w �=F Py�#�. �#�5�" Pu #6 KKPz {P5�w!
�w ,�6P6 ��" �. �K�\ "P>" L�"�6�� R�� �-W� |Ç\P��l6 {P5�w #. Z�#�Q$ � � �O#�\ D�a�6Y�O ��" �K��� �P�z!�Q"L�" "O �$ Pi#�5� O#[q � �K"KZ�"Rq" 
4.#: GP� Æ� OK "O �hpE� �=F#�. Z�#��Q$ <�#5� �4W�� "P>" |.#u �$ KO�� OK O#w O�5XK ��" � KO"K KP.O#w �¼#J c�"P\ OK4X" �Ç��� O#�w O�5�XK ��" OK �L\ �K"K CP\ �#�\�O �. 4-W� 
�-W� |Ç\P��l6 {P5�w!�L\#. 3�#p5�

�Z�#�Q$ �~"�6 � �}¼#q �����
�hpE� �L\K#. |.#u 4�Wu {�e P."P. ��� Q" 	�hpE� RwP� �. RwP�
 O�#=� �#�[�#�Q$ �#�� �}¼#q ��������L�w�� P��l6 	3�q �» #6 �
 P5� � #6 »�� Q" �}¼#q ��" ���Ã� �L\#. P5�w L�#-�

�� 6HQVLWLYH

�L\#. Z�#�Q$ �"P. Ph�KO�� s�Ä Q" P5[�. ��wL�#. �O#pF s�Ä �U#WF �4WX 
�P� �#�w!#J OK ��������#=�" �"P. �5�F"R� ��#�z ow OK �L\ ��[��6 �O#pF 3"OM �w L\#. �"�Q"L�" �. L�#. n�5J" ��"�L�Ç� K#=�" Z�#�Q$�Ã�-e |�"�Ä½PÃ� OK �5qPzO"Pu ,-X �. #��$ �zKQ"�� �w�"�KQ"�� �#�y�X �4IX �#�w!#J OK ��������KKPz �O#pF Z�2 Q" Z�#�Q$ L�B �"P. L�"�6�� ��#�z s�Ä |w 
4X" 4���"�.

��



O�e�. 	�������
 KO�� �5qPz Ph�OK #. L��"�6�� #�[�#�Q$ 
v!#J ��OK OK �hpE� �5qPzO"Pu #. ��������4W�� �Q� #��$ ��. �"�pu� @�� � L�P�z �#=�" �5X��2
O#w YO"Rz! ���

� 4X" �Q� ��#�zP� �"P. P�Q 3#Ä�e"4-: �����
��#�z �O#�\ ���������#�z 	È�~
Z�#��2 �������#�-� j#p6O" �������Z�#�Q$ �K"K �#=�" �#�Q OK ��#�z OK +$s�Ä ���������#�z �Q#X�K#�$ � PpF Y�O �������6�3�7Z�#�Q$ OK1 O#�\ |9� #�[�#�Q$ Py�K <�#5� #� �O#pF �#y��OK v!#J 4��#t� |�-u Q" �6#Ç� �������3O"PF �>OK � "�� � +$4�Ãa� �������O#pF �#� �������

�KKPz 4-: L�#.Z�#�Q$ P� OK P�Q KO"�� �����
�K#p5X" KO�� �#y5XK j�� ��������$ H�O#6 � 	+ #� o~"
Z�#�Q$ Y�O ���������#�z �O#�\ ��������hpE� �Q"L�" ��������=�X�� ���A�� � �hpE� n�m � #[m �. ¿>"O D�a�6 ��������hpE� �RwP� �dt� s�Ä ��������=F #� O#[q Z�"Rq" �#��#z! �������OK O#[q 4�"Pu #� 	o~"
Y�O OK O#. Z�"Rq" �#z P� Q" V2 ���#: �» � �» �#��#�Q OK �=F 4�"Pu �������	+
Y�O OK ���#: �» � �» �#��#�Q

� PwN6 ���
OK �PpF ��" �4X" ,X#�� �PpF Æ� �Q#X�K#�$ 
�P5���XP2 Z�#�Q$ Æ� R��$4�tq�� �"P>" OK |�#Ä ��P5���
KO"L� ��"L�B b#-6O" �PpF 4�p�w #. �LF O#[q �K�\�� �K#�$ �5IX �. 4WX �}�J �#��X#� � �P� �}�J �#�XO�4X" U#WF �$ �. �K#�Q O#�W. �"R�� �. �P5���XP2 ,�Pa �~�

��



� <�#5� P�Wp6 ��
� <�#5� D�E_6 ���

�KKPz�� �-X#E� P�Q 3O�¼ �. K�\�� KO"� v!#J �. �hpE� Q" �w �O#[q �����
3  35 � 3G � 3F 	���


� �$ OK �w!{#ÇX#2�}�w ,WFP. v!#J �. �hpE� Q" �KO"� O#[q  3{#ÇX#2�}�w ,WFP. {P5�w LF"� OK �L\4�"Pu O#[q  35{#ÇX#2�}�w ,WFP. �hpE� � {P5�w LF"� ��.#� Æ�6#5X"�OL�� O#[q  3G	�����
 ZI. s.#d� �F�¼" O#[q  3F
� K�\�� �-X#E� P�Q �d."O Q"� �K�. Æ�6#5X"�OL�� O#[q 3G O#[q

3G  + � JO 	���

� �$ OK �w!P5� ,WFP. {P5�w LF"� �. 4-W� �hpE� �P�zO"Pu s�Ä  +,ÃÇ� P5� P. �6����}�w ,WFP. �#y5XK �P�z!�Q"L�" {#�X �=F LF"� �Q�  JO

� KKPz�� �-X#E� P�Q 3O�¼ �. �F�¼" �=FZ�"Rq" �����
9  95 � 9F 	���


� �$ OK �w!,ÃÇ� P5��5�#X ,WFP. �hpE� �P�z!�Q"L�" 4�Wu �F�¼" �=F Z�"Rq"  9,ÃÇ� P5��5�#X ,WFP. �L\4�"Pu �=F  95	�����
 ZI. s.#d� �F�¼" �=F  9F
��



<�#5� ��XP6 ���
�O"NzO#. Q" V2 �t�uK Æ� �w "O ��� L�. Q" |¼#F �3� �L\ D�E_6 O#[q � 9	�k
 �L\ D�E_6 �=F P�K#t�

�� 6PRRWK �� &UHHS FXUYH

{#_6" Py�LÇ� �. �O"�����E�� Æ� #. b#t� ��" V1X � �K��� �K#�2 3#_5I� �#y5XK Æ� OK 
L�"�L\�P�z!�Q"L�"KP�z O"Pu �K#p5X" KO��3#-X#E� �"P. L�"�6�� � �K�. �P5���XP2 �L\ C�¼" ��E�� 
|¼#F O"K��� �K�\�� �K"K� O#[q� O"K���{#9� �"P. 
�w L�5W� �XO |.#u R�� �Py�K �#�O"K��� �>	+ ����
 � 	o~" ����
 �O#�\ �#�}Ç\@�>	���
 �O#�\ |Ç\@ L\#.�� #��$ Q" �Ç� �hpE� �j#Ã\ �-W� Z�"Rq"

�

��



<�#5� |�}E6 ���
3�K#Ã� �����

�	o~" ����
 �#�}Ç\@ K���^I[� "O �dJ �K�LE� Æ� �"�6�� �P5���XP2 O"K��� �L�#[� #. ����������" �4X" �-X#E�� |.#u v!#J �"P. �5.#: �P5���XP2 ,�Pa Æ� �K�LE� ��" OK �>	+ ����
� L�$��4XK�. P�Q �d."O Q" ,�Pa
(S  ���� X��9x � 9P� BBBB'3'9 	���


� �$ OK �w!{#ÇX#2�}�w ,WFP. �P5���XP2 ,�Pa  (3��X"�2 4-W�  XOKZ�#�Q$ Q" |-u
 �KPÇ� "L�2 �=F Z�"Rq" Q��� �w ��#y�� �hpE� P�z!�Q"L�" 4�Wu �=F  9x
	K�\�� �P�z!�Q"L�" ���Q DdX	o~"����
 �#�}Ç\@'3 #. Pi#�5� 9�3 O"K��� �dJ 4�Wu OK �F�¼" �=F n�5J"  '9
>	+ ����
 �� 	o~"����
 �#�}Ç\@'9 #. Pi#�5� 9�3 O"K����dJ 4�Wu OK �F�¼" O#[qn�5J"  '3
>	+ ����
�>	+ ����
 � 	o~" ����
 �#�}Ç\@'9 �=F Z�"Rq" �K�LE� cX� OK�F�¼" �=F  9P
|�w �=�F 9x � 9 � �K�. 9 P."P. �F�¼" �=FZ�#�Q$ Q" �hE~ P� OK � � �O#�\ D�a�6�4X" �hE~ �$ OK �hpE�OK �KPw ½Pq »��� {K#Ã� "O �$ O"Lt� �"�6��X�P�z!�Q"L�" �LÄ3O�¼ OK � � �O#�\D�a�6�K�\ Pw!M YO"Rz OK �$ O"Lt� K�. ��}Ã� X O"Lt� �w �6O�¼
L�KP�z �L�#�[� �y5�WÇ\ 
�P5���XP�2 O"K��� �dJ �K�LE� OK Pz!" � �» �O#�\ D�a�6�K�\�#=�" ��#z!"L>cJ P� �"P. 3#-X#E�� �O"KP.O#. �JPBÆ� Q" �K#p5X" #. L�"�6�� ���A�� �P5���XP2 ,�Pa � �� �O#�\ D�a�64X" n�PÃ�� �P5���XP2KL=���O"NzO#.,�Pa� �.,�Pa ��"�KKPz!�-X#E� KL=� �O"NzO#.�	���
�O#�\|Ç\

��



Q" �K#p5X" #. �P5���XP2 ,�Pa 
K�\���P�z!�Q"L�" �hpE� j#Ã\ #� Pdu #��$ OK �w��#�[�#�Q$ �"P. ��������KKPz�� �-X#E� P�Q �d."O
(S  �� � X��5 S � '5P� '3�G'5 	���


� �$ OK �w!P5��}�� ,WFP. 	�KPÇ�K#.
 K"Q$4~#F OK �hpE� j#Ã\  5SP5��}�� ,WFP. >	���
 �O#�\ |Ç\@�dJ �K�LE� OK �hpE� cX�5� j#Ã\ Z�"Rq"  '5P>	���
 �O#�\ |Ç\@�dJ �K�LE� OK'3 O#[q Z�"Rq" �. Pi#�5� �hpE� j#Ã\Z�"Rq"  G'5P5��}�� ,WFP.
� �K�.'5 P."P. �L\ �P�z!�Q"L�" j#Ã\ Z�"Rq" Z�#�Q$ Q" �hE~ P� OK � �� �O#�\ D�a�6�4X"'5 � 53 P."P. �hE~ ��"OK �hpE� |w j#Ã\��" �. L�"�6�� D�E_6 ��" �L��\ D�E_6 L�#. #�Ä#Ã\ ��" 4X" ���L. � �� �O#�\ D�a�6�KKPz |�L-6 j#Ã\ �. �O#.�K �L\C�¼" �=F � �L\ �=F �. |�L-6 j#Ã\ P� �w L\#. ,�6P6
� 	o~" ����
 
	���
 �O#��\ �#�}�Ç\@ �P5���XP�2 O"K���� P�z!" � �L�F O#�[q ���Ã�6 ��E� ��������K�\�� �L��#� �LF O#[q ,�#=� ��" #. Pi#�5� O#[q 
L�L. "O,�#=� Æ� �XO �#Ç�" >	+ ����


��



�w �PpF ��~�" �=F P."P. �K �. "O �hpE� �=F �w4X" �O#[q �3 O� �LF O#[q 3O�¼��" P�m OK
�$ P:" P. �w 	9x �. 4-W�
 4X" ��=F �q#a" 9L 
L�#XP. KKPz�� o�PÃ6 9x � 9O3O�¼�.�=�F #�. Pi#�5�� O#�[q 
�LF O#[q ��"P.#�. �L�$ K�>�. ��#�z �O"��K � �hpE� ��. �}�#w U#�6"P�Q 
L�$���4XK�. Z�#�Q$ �#y�� OK ��t5W� �P�z!�Q"L�" #. ���Ã� O#[q ��" �4X" ��9x � 9O��L\#. �#. O#�W. LF ��" 4X" �Ç�� �� �4X" K�LE� P5���XP2 �hpE� b#W-�" ���=F #. Pi#�5� O#[q �	���
 |Ç\ L��#� 
K�\�� ��XP6 3 ,WFP. BB O"K��� 3O �-X#E� �"P.�9�K�. L�"�J �3 O� �LF O#[q P."P. ��9x � 9O�

OK �4X" �L�[� P�w!M �w L�O"K K�>� 3O ���Ã6 �"P. R�� �Py�K �#�\�O � �� �O#�\ D�a�6�KKPzYO"Rz L�#. b�.P�3#-X#E� 
K�\ �K#p5X" Py�K �#�\�O Q" �w �6O�¼O"K���� Q" �[I. ctq �=�5� OK 
K��� 4�#ÄO "O ������� L�. �"�5� Pz!" � �� �O#�\ D�a�6U#WF )5-W� �PpF Pdu �Q"L�" �. �LF O#[q 
4X",X#�� �XOP. � P�Wp6 �"P. �P5���XP2�4W��3#-X#E�� OK 4X" ����Q �y5I��Wz #�. b#-6O" OK �w 3O ��LF O#[q� � �� �O#�\ D�a�6�KP. O#w!�. #��2 4W[� 3#-X#E� OK (3 ��P5���XP2 ,�Pa� � �L\ �K#p5X" #��2 �O"L�#2�K�\��
��



YRJ O"K��� �������3#_5I�� OK O"K���� ���" �4X" ��XO |.#�u ���#�: �#�}�Ç\ P��l�6 #�. �d."O OK �Py�K O"K���R�� 9��k Pz!" #� �9�k � 9�k �=F n�5J" �. �YRJ� C�d¼" �K�\�� ��XP6 3 � �9�k � 9�k�#�. Pi#�5�� �#��=�F 9��k � 9�k � 9�k �KKPz��� r�e" 
9��k � 9�k L\#. �L\ �P�z!�Q"L�"�6�#p5� P�K#t� �"O"K Z�#�Q$ �"P>" L��O OKYRJ O"Lt� �L\#.�� ���#: ��» � �» � �» �#��#�QKO"� �hpE� �. �O#[q v!#J nPe Q" �w��" ��L. 
>	���
 �O#�\ |Ç\@ � �}FP� {�J OK �4X"O"Lt�� 	�#�W[w �}FP�
 � �}FP� 3L� {�J OK �KO"K YRJ �. |�� �hpE� �Ç�5X� �#[m 
L�$Z�"Rq" #�}Ç\ P��l6 
4X" �P��J �}FP� j�P\ �w � �}FP� �"L5." OK �LXO�� Ph� �. R�B#� YRJO#[q �KKPz�� �L�#[� YRJ U�WE� Z�"Rq" 
�}FP� ��" OK �L�ONz�� �P��J ��#5X$ Q" � �5q#�O"K���� 	���
 �O#��\ |Ç\ �>��� @K�\�� �L��#� �3 I� YRJ O#[q 
3"P��l6 ��" j�P\ �. b�.P��#�[� �$ YR�J O"K��� #. �"P�� "O �P5���XP2 Z�#�Q$ Æ� 	���
 �O#�\ |Ç\ � O#[q � YRJ�L��K��

4�p��w Q" �#����e" �"P. �~� 
KO"L� KP.O#w �F"Pe P5�"O#2 Æ� �"��Ä �. ��t5W� O�e�. 3I �BPz!"L��"�6�� 	4W�� ��}Ã� ��t5W� O�e�. �LF O#[q �w ��#y��
 �LF O#[q ���I6 �"P. #� Z�#�Q$Y�F � {�F OK KL=� �O"NzO#. � �O"KP.O#. �#��JPB �"P>" Q" K�\�� ��¼�6 �>���@L\#. L�p��>���@KPw L�"�J O"�\K "O <�#5� P�Wp6 "P�Q 
KKPz �O"KK�J 3I
��



�-W� O�e�. �"�6�� �3 O� �LF O#[q � �( S� �P5���XP2 ,�Pa�5\"K#. � �� �O#�\ D�a�6Æ� BBB4-W� �5q#� ��ÇE6Z�.�#�w!#J OK {#9� �"P. �K��� Ph�O#�i" v!#J�}wc�"P\ �O#.OK(S3O�K#�Q�O"Lt� �.4-W� ��"�.�XO�#�w!#J OK �L�w�� P��l6 �» #6 ��Q" � �K�.v!#J Q" �_I[��#�w!#J OK 4-W� ��" �LXO�� � Q" P5�w �. �KO�I5XK �#�w!#J OK � 	� #6 �
 �KPw "L�2 Z�#w!<�#5�� U#�X" P�. 	����
 � 	���
 �O#�\ �#�~�L> �>��� @L�w�� P��l6 �� #6 � ��. �~��Ã�� 4X" �L�KPz ��h�6 �L\ �#=�" ����Q ��" OK �w �K#�Q �#�[�#�Q$
>��� @��z!#��z �#�w!#J OK BBB4-W� �	���
 �O#�\ {�L>(S3O

�� 6LOW

�\ � �X#� �X#� ��� UO v!#J j�� �w!"P6 c�"P\! �» ! �� ! �� ! �� �5q#� ��ÇE6 Z�.�» #6 � �� #6 � �� #6 � �� #6 � �5q#� �K#Ä ��ÇE6� #6 � � #6 � � #6 � � #6 � �5q#���ÇE6 �w!� � � � � � � � 	�KO�I5XK
 �L\ ��zPzK
P�K#t�� �L�=��X "O Z�#��Q$ KO��� |E�� �K�.�Ã�-�e #� �zKO�I5XK �"R�� �"�6�� ,�6P6 ��L.�L�5W� �KO�I5XK �#�w!#J nPÃ� ���Ã� � #6 � Q" P5ÇB�w!P�Q �d."O 
�*� �\P. ��#W[w,�Pa � �( S� �P5���XP2 ,�Pa ��. 
��#W[w �O��6 Q" �K#p5X" #. ��������>��� @4X" O"PuP.
(S  ��� � X�* 	���


�L�$��4XK�. P�Q �d."O 	���
 �d."O � �d."O ��" ,�wP6 #.
*  �9x � 9P� BBBB'3'9 	���

�K��� �-X#E� "O �.x�v!#J ��ÇX {#F OK�-�#> O#[q ,�Pa �"�6�� �P5���XP2 Z�#�Q$ <�#5� Q" ��������L\#.�� �dt� Æ� OK ��#u P:�� Z�6 O"Lt� �. �tq" P:�� Z�6 O"Lt�4-W� ,�Pa ��" 
o�PÃ6 s-e

��



	+ ����
 � 	o~" ����
 �O#�\ �#�O"K��� ��O Q" �3 x� #>OK �tq" Z�6 �P5���XP2 Z�#�Q$ OK� ��"P.#�. �L�$��4XK�.
.x  BB3xV© 	���


� �$ OK �w!��ÇX {#F OK v!#J �-�#> O#[q ,�Pa  .x{#ÇX#2�}�w ,WFP. ��ÇX {#F OK v!#J �-�#> O#[q  3x{#ÇX#2�}�w ,WFP. ��#u P:�� Z�6  V©
�y5I��Wz LF #6 �O"NzO#. 
�P5���XP2 Z�#�Q$ OK � �P5���XP2 Z�#�Q$ �P��J �}FP� |�}E6 �������OK #�}Ç\P��l6 �KO�$|�Ä�.v!#J O#5qO Q" R�� �P��J |�}E6 Æ� �"�6�� ��"P.#�. 
L.#��� ��"K" v!#J�}FP� Q"V2 
4X" �L\ �K"K �#[� 	���
 |Ç\ OK �w�P5���XP2 Z�#�Q$ �#y�� v!#J Q" �R> Æ��L��\�� �P��J �}FP� KO"� ��#W[w!

�� 0RKU � &RXORPE

�

��



#�. �4X" �L\ �K"K �#[� 	���
 |Ç\ OK ,�~�w � P��� �y5I�Wz O#�Ã� Q" �K#p5X" #. �}FP� ��"�L��#� �3 I� YRJ O#[q 
o�PÃ6 �. #�. �w ��}W6 ��#5X$ OK v!#J ��OK O#[q 
O#�Ã� ��" Q" �K#p5X"� U#X" ��" P. �>���@4X" �-X#E� |.#u 
K�\��
3I  3x �� � VLQI� � &FRVI 	���


� �d."O ��" OK �w!� v!#J �}J"K v!#Çd¼" ���"Q  IL\#.�� v!#J �zL�-WB  &� L\#. �L�-WB ��#w v!#J �w �6O�¼ OK
3I  3x � &X 	�»��


� �$ OK �w!�4X" �L[� �[Ç�Q �zL�-WB  &XOK ,�6P6 �. �3 O� ��LF O#[q� O"Lt� 
,�~�w � P��� �y5I�Wz O#�Ã� � {K#Ã6 3�K#Ã� Æ�w �.4XK�. P�Q 3O�¼�. �L�-WB ��#w �#�w!#J � �I� v!#Çd¼" ���"Q � �&� �zL�-WB #. �#�w!#J�>���@L��$��
3O  �3I � &FRWJ I��BBBBBBBBBBBBBBB�VLQI����VLQ I� � &FRWJI*3x VLQI � &FRVI 	����
�3O  3I � &X OQ �BBB�*&X 	����
 3x � &X ���OQ BBB�*&X

�L�"�L\�qPÃ� �-u r�q c."�O |�"�Ä
>���@�tq" ��ÇE6 ,�Pa ���������#y�� �KQ ���I6 �XO�#����Q OK "O v!#J �tq" ��ÇE6 ,�Pa �"�6�� �P5���XP2 Q" �K#p5X" #.OK�"�PpF O#[qYP5Wz #� � �=F P��l6 �"P. �}�#�6 @�� "L5." OK 
L�w��b#W-�" �. j�P\ �PpF �w!��o~#I� � ��#W� P�K#t� #. �d�E� � �Ä#Ã\ �#�[�6 #��6 �KO"L� K�>� 	�#W[w O#5qO OK
 v!#J

��







�"O"K #�P5���XP2 �`Ã. �KO"K �y5W. �"�PpF O#[q 3"P��l6 �P�z!�Q"L�" 4uK �. r�q �d."O O#-5Ä"O#�[q ��t5�W� �P��z!�Q"L�" �. OK#u �"R>" ��" �w L�5W� K�J �hpE� �#[m ��O �X#WF �"R>"�L�\#.�� Z�#�Q$ {�J OK �"�PpF

�� 'LODWLRQ �� *LEVRQ 	 $QGHUVRQ

>���k@#��X#� OK ��e#W-�" � �\P. 4��#t� �#�"�Q �������#��$ |F U#X" �L�KP. O#w!�. �"�X#� �#����Q �"P. 	����
 ���XOL�" � ��W-�z "L5." "O |�}E6 ��"c�"P\ OK ��K ½Pq O#-5Ä" �4\"K O"Pu 
4.#: �=F #. �#�}Ç\P��l6 � ��#W[w O#5qO ½Pq ��#2 P.r#p�6" YP. {#�Ä" �#y�� OK 	b#W-�"
 �=F Z�"Rq" ���Ã� "P�Q 
LXO�� Ph� �. L�Ã. O#�W. �Ãu"�

�� +XJKHV� :RUWK 	 :LQGOH

�P�z!�Q"L�" OK �ÃX O#pFK�J P5���XP2 Æ� Q" �K#p5X" #. 	����
 �{L��� � 7O� 
Q��� �L5q"���L�K��� P�Q s�Pe �. v!#J |�"�Ä,WFP�. ORJHF O"K���� "L5�." �L\ �[Ç�Q 4~#F OK �P5���XP2 Z�#�Q$ <�#5� U#X"P. � o~"�KKPz�� �-X#E� HF  BBBBB �d."O Q" � �L\ �L��#� ��#�zZ�Pw 
HF �K�\�� �XO ORJ�3 � 8x�U � UxUx � �$ OK �w!|E� OK �"�PpF O#[q � 8x�L\ {#�Ä" O#[q � 3�4X" �O"NzO#. Q" V2 � ��~�" 4~#F OK ��#�z j#Ã\ � U � Ux�L�$��4XK�. P�Q �d."O Q" �$ ,�\ �w �K�. 4X"O cJ Æ� )-�Pt6 |Ç\ �. O"K��� ��"
6  BBBBBBBBBBBBBB�� � VLQ\� VLQI©� � VLQI© 	����


� �$ OK �w!b#W-�" ���"Q  \P:�� �}J"K v!#Çd¼" ���"Q  I©ORJ �3 � 8x� ,WFP. ORJHFcJ ,�\  6
OK 
��#��z �}�J"K v!#Çd¼" ���"Q ��Ã� I ©FY � \ 
 Ms ��. �d."O �5qPzPh�OK #. r�q �~K#Ã� � +���"PE. O"Lt� �. �H� �w�2 4-W�
 4X" �K#5q" r#p6" �=F Z�"Rq" |w �w ��#y�� Z�#�Q$ �#�5�"� 4X" O"PuP. P�Q �d."O 3O�¼ ��" OK �KKPz�� |F R�� 
	4X" �L�XO YK�J
BBBBBBBB  BBBBBBBBBB BBBBBBBB� � VLQI©� � VLQI© � � VLQI ©FY� � VLQI ©FY � � VLQ\� � VLQ\ 	����


��



OK ��t5W� O�e�. I ©FY O"Lt� 
#�|�}E6 OK �4X" �L\ �K"K �#[� 	����
 �O#�\ |Ç\ OK �P5�. |Ç\ �. �d."O ��"�"�6�� �XL��� {��Ã� �#�O#w OK �R6O"�w �#��X#� �"P. �w L��w�� K#��[�2 �"O#Ç�� � Q��� 
4W�� UP5XK�4qPz Ph� OK I ©FY  �� ­

�.P=6 c."�O �����
L�$��4XK�. 	P5���K"
 ��ÇE6 Z�#�Q$ Q" �w �( RHG� ��#W[w {�L� #. �( S� �P5���XP2 ,�Pa ��������>���@4X" P�Q 3O�¼�. ,X#�6 ��" �4X" ,X#�5�
(RHG  (3�D 	����

(RHG  BBBB BBBBBBBBBBBBBB��H&F 'V©ORJ ��� 'V©�V© Y� 	����

v!#J j�� �. �5W."� �$ O"Lt� �w4X" ,�Pa Æ� D ��w�24-W� H 
�w!"P6^J#\ &Fc."�O��" OK�L�K�� �#[� "O P�K#t� ��" 	���
 �O#�\ {�L> �KO"K O"Pu »��� �D� ��»» �K�LE� OK � �K�.

��



>���@�0HQDUG 	 5RXVVHDX� ����� o}5I� �#�w!#J OK D O"Lt� ���� �O#�\ {�L>
	�\
x�X ��}u �X#� �� UO v!#J j������ ���� ���� ���� D

�L\#. P5[�. Æ� Q" 4X" �Ç�� D O"Lt� �L\ �KP[q O#�W. �#�R�Pw!#J OK
3#-X#E� �"P. L�"�6�� �TF� 	�L�}� b�PI�
 <�XM�p� v��4��#t� � �3 O� �LF O#[q ��. b#-6O" ��������>	���
 �O#�\ {�L>@ >���@KP�z O"Pu �K#p5X" KO�� �Ç6 �#�Ã�\ �P.O#. 4�qPi

v!#J j�� � BB4-W� ��. b#-6O" �	���
 �O#�\ {�L>TF3O
�\ � �KP[q �X#� �X#� �� UO v!#J j��

�� � � � >���@BBTF3O� � � � � � � ��� � � >��� @BBTF3O
b#-6O" ��" �>���@KO"K K�>� b#-6O" R�� �3 O� �LF O#[q � �&X� #�XO OK �L[� �[Ç�Q4��#t� ��. �������� 4X" �L\ �KO�$ 	���
 �O#�\ {�L> OK

&X � 3O ���. b#-�6O" ���� �O#��\ {�L�>>���@�$PDU 	 -H]HTXHO� �����
&X 	{#ÇX#2�}�w!
 3O�VKx	{#ÇX#2�}�w!
BBBBBBB3O � VKx��� � �»»BBBBBBB � ��3O � VKx�» ! �»»

OK KO#�� �4X" K��[� 	����
 �d."O OK �I� v!#Çd¼" ���"Q � �3 O� �LF O#[q ��. �Ph� b#-6O" �������bP\��.
 >���@K��� �K#p5X" �"�6�� R�� P�Q �K#X �d."O Q" �w K"K �#[� �.P=6 O�e �. ���� {#X� 	���w Ph�nP¼ & Q" �w��"
{#ÇX#2�}�w! 	�»��


��



�>���@ K���� �K#p5X" �"�6�� #�P1X � �#-�y� �#�O"��K OK vPE� Z�"O O#[q ���I6 OK I ��" Q"�L�K�� �#[� P5�. "O b#-6O" ��" 	����
 �O#�\ |Ç\

#��2 �F"Pe OK �0�3�0� KO#�� P5���XP2 <�#5� KP.O#w! ���
<�#5�� �KO"K �"�KP5�Wz KP.O#w #��2 j"��" �F"Pe �"P. #>OK ��#X#�\ OK #�O�[w Q" �O#�W. OK KO#�� P5���XP2�L�B �#��~#t� � #�.#5w �4X" �5q#� YP5Wz #��2 O#5qO �L�#[� � #��O��6 Q" �K#p5X" U#X"P. �.P=6���� �F"Pe�K�\�� �#�. P�Q OK ����Ä � ��� �LÄ#u L�B O#_5J" �. �~� 
4X" �L\ P[5�� ����Q ��" OK

�P.O#. 4�qPi �����
O#[q� #. �$ �W�#t� � |Ç\ �"�Pw �PpF b#W-�" Q" �w ��LF O#[q� #. "O #�Ã�\ v��4��#t� ���� {#X OK KO#���K"K b#-6O" 
K�. �L�$4XK�. |Ç\ �"��"�5X" �PpF ��LF

��



�KO"K�� �#�. P�Q �#���aPq �#�-�P. "O ���"PE. s�Ä� ���p� 
KPw �K#p5X" �$ Q" KO#�� �w �P��J � ��#W[w �O��6P��l6 v!#J ]"�J �w��" bP\�. 
�"��"�5X" ��LF O#[q� � ��Pw ��LF O#[q� ��. 4-W� 
��"PE. s�Ä P�Q OK ��L�#��� 4.#: 
L�Ç�Y�O��" �LXO�� K�J O"Lt� ��P5ÇB�w �. ���Q DdX OK �w��" #6 �5q#� Z�#w r�q4-W� 
��"PE. s�Ä��#. OK �

�� 9HVLF �� 7RULQR
�� %HOORWWL HW DO �� 2YHUEXUGHQ

O#w!�. R�� 	����
 ��"O#Ç�� � �6�}�. |�#\ 
����O�6 OK �6#t�tE6 ��6 Æ� V1X � 	����
 �Æ�Q� ���A�� "O�L�$��4XK�. 	���
 �O#�\ {�L> Q" �K#p5X" #. ��"PE. s�Ä �L�"�KP.
� L�$��4XK�. ���� �~K#Ã� s-e ��#u �O"NzO#. j�� P� �"P. 
�TX� 
�P.O#. 4�qPi

TX � VY  NS �3O � VKx� 	����

� �$ OK �w!�K�~#\ ��#�� �P.O#. 4�qPi  TX�O"KP-w!#J Q" |-u �K�~#\ ow Q"P6 OK �O#.�OZ�6  VY	���
 �O#�\ {�L> OK �L\ �K"K0�3�0 KO#�� P5���XP2 �P.O#. ,�Pa  NS�3x�Z�#�Q$ Q"P6 OK ���Q �tq" Z�6  VKx�3 O�
^~#J �LF O#[q  3O � VKx

,�P�a L�#. O#.PX ��" �. �KKPz �y5I�Wz ,>�� �w K�\�� �O#.PX �. b�.P� �TX � VY� 
	����
 �~K#Ã� OK� >��� @KKPz�� O#�5J" � P."P. ,�Pa ��" ���Ã� �K�\ {#�Ä" �#���e"
��" OK �K�\�� �-X#E� ���� �~K#Ã� Q" �K#p5X" #. �EdX �#��2 �P.O#. 4�qPi � �EdX �#��2 ���������'� �K�~#\ s�Ä � v!#J j�� 
�K�~#\ |Ç\ �. P�K#t� ��" �L�$��4XK�. 	����
 �O#�\ |Ç\ Q" NS P�K#t� �d."O�L�5W� �5W."�
�K#p5X" L�#. �' H� �2 QO"�� s�Ä � �3 OH�
 ^~#J QO"�� �LF O#[q Q" 4X" �"��� 3O�¼ �. ���Q �w ��#y��� L�$��4XK�. P�Q �d."O Q" �w! >���w� @K�\
�3 OH�
  �3O� � 3O� � 3O�� 	����


��



�O"�� �K�~#\ � E �Ã.P� �K�~#\ � D
#��K�~#\ j"��" �"P. NS P�K#t� � 	����
 �O#�\ |Ç\

½PÄ
 % �}¼#q �. �"��� �. b�.P� 3O� O#[q �K�\�� �P�z!�Q"L�" �2owQ"P6 OK3O��LF O#[q 	����
 �~K#Ã� OK�K�\�� �P�z!�Q"L�" �K�~#\ DdX P�Q % �}¼#q �. �"��� OK 3O� O#[q � �K�~#\ ��#. OK 	�2
�5qP�z Ph�� OK ��2 Q"P6 � ���Q K"Q$ DdX ��. {"Py5�" ��" �4X" �-X#E� |.#u 	����
 �~K#Ã� Q" �2 QO"�� s�Ä� >��� @K�\��
'H  BBBBB 3O � = � G]��3OH�
 	����


�L\#.�� �LF O#[q 3O
�>	���
 � 	���
 �O#�\ �#�~�L>@ KO�$4XK�. #��$ Q" "O NS O"Lt� �"�6�� �w 4X" K�>�� R�� �Py�K �#�~�L>� >���@L��\ �5qPz O#w �. KO#�� �P5���XP2 Z�#�Q$ Q" |¼#F 3O P�K#t� #. L�#. P�K#t� ��"

��



v!#J j��,WFP. �LF O#[q O"Lt� � >���@	���
 �O#�\ {�L>
	{#ÇX#2#y�
 �LF O#[q v!#J j�� v!#J ��Pz!��� #6 Pp¼ UO ,»�� #6 Pp¼ ��� #6 ��� �O#� � 4IX UO� #6 ��� �w!"P5� �� «»�� #6 »�� �w!"P5�P�m �X#�� #6 � �P� x�X� #6 � �\ � �X#� ¬�» #6 � x�X� #6 � �w!"P5� O#�W. �\ � �X#� ¬ ©

NS ���[�. �P.O#. ,�Pa P�K#t� � >��� @	���
 �O#�\ {�L>�2 s�Ä � �2 |Ç\ ,WFP.�O"�� �2 NS �Ã.P� �2 NS '�%¬ © ¬ « , ¬ © ¬ « ,
»�� »�� »�� »�� »�� »�� »�� »

��� ��� ��� � ��� ��� ��� ��� »��
��� ��� ��� ��� ��� ��� ��� ��� �
��� ��� ��� ��� ��� � ��� ��� ���

|.#�u NS P�K#t�� �KO�$4XK�. �"P. 	���
 �O#�\ {�L> �"P�� �. 	���
 �O#�\ {�L> ���A��
� >���� @4X" �K#p5X"

��



>���� @v!#J j��,WFP. �LF O#[q � 	���
 �O#�\ {�L>
{#ÇX#2#y� 3O�LF O#[q v!#J j�� v!#J �L�.�t-e� »�� �� #� �P� UO $��� � ��» �� #� 4IX )5-W� UO % �� �UO! ��� �� #� 4IX UO &� »�� �\ #� |\ �X#� $��» � ��» �\ #� �w!"P5� )5-W� �X#� % �X#� � �\! ��� �\ #� �w!"P5� �X#� &� »�� �P� �Ç�$���Q $

�� &KDON

��» � ��� �KQ"�� �Ç�$���Q % ��Ç�$���Q! � 4IX �Ç�$���Q &��� � ��» �L��Ç\ �O#� $ �Ç�$ �O#� � �O#�! ��� 4IX �O#� %��� � ��» �KQ"��x�X $ o�Ãa x�X! ��� O"K�QOKx�X %
,WFP. NS ���[�. �P.O#. ,�Pa P�K#t� �	���
 �O#�\ {�L>�*DPELQ 	 )UDQN� ����� >���� @v!#J j��NS O"Lt� v!#J j��»�� >��»��� 	»���»�� %�/
 'H�%@ $�Ç�$���Q�$���UO»�� >��»��� 	»���»�� %�/
 'H�%@ % �� �UO»�� >��»��» 	»���»�� %�/
 'H�%@ & UO>��»��� 	»���»�� %�/
 'H�%@ $ �X#�>��»��» 	»���»�� %�/
 'H�%@ % �\ � �X#�>��»��» 	»���»�� %�/
 'H�%@ & �\ � �X#���� >��»��� 	»���»�� %�/
 'H�%@ & � % �Ç�$���Q>��»��� 	»���»�� %�/
 'H�%@ �Ç�$�#��O#� 
#��O#��KQ"�� �#�y�X �

��



v!#Çd¼" � �4SO� v���LF O#. �5W�"K #. �O�E�O#. #. ¿�\ �P.O#. 4�qPi � �O�E� O#. #. ¿�\ �������� L\ L�"�J �-X#E� �TV� ¿�\ �O"L> LF"�
4O  4SO � 4VO 	����

�L�\#.�� ¿�\ �w!#Çd¼" �LF O#. 4VO � ¿�\ v���LF O#. 4SO 
¿�\ �LF O#. 4O �~K#Ã� ��" OK

� >���@KKPz�� �W���Q#. P�Q |Ç\ �. 	����
 �~K#Ã� Q" �K#p5X" #. ¿�\ v���LF O#. ���������
4SO  $S>NS�3O � VKx� � VY@ 	����

OK ¿�\ 4J#X �#�\�O U#X"P. NS {�"L5� P�K#t� �4X" ¿�\ v��¿dt� DdX $S �~K#Ã� ��" OKP�K#t� P. 4�#�� OK � �5q#� Z�#w 
��"PE. s�Ä��#. �. b�.P� NS P�K#t� �4X" �L�$ 	���
 {�L>
�K#p5X" �#> �. �w L�w�� ��¼�6 �W�"Pq L�L> ��#����$ �K�\�� s-d�� �EdX �#��K�~#\ �. b�.P�� >���@ K�\ �K#p5X" O"K�Q� 3OH
 O"Lt� Q" 
4X" �KPw K#��[�2 KO#�� �w 		����
 �~K#Ã�
 3OH
 Q"
O"K�Q� 3OH
  BBBBBBB 3OH
�=�G]��D � E 	����


� �$ OK �w!
¿�\½PÄ o_� P."P. 
L\#. P5� � Q" P5zOR. ¿�\½PÄ Pz!" #� P5� »��  D

K � D O"Lt� �K ��P5ÇB�w  E
P.O#. ��� OK M�p� s�Ä �"R��  K

�P�z!�Q"L�" O"Lt� ��P5ÇB�w P."P. ��� �. P9w!"LF �w �L\C�¼"^~#J �LF O#[q O"Lt�  3OH

�L\ K�LE� �= S � �D � =S � E� s�Ä �Q#. OK �L\�4X" ¿�\ v�� ��uO  =S

��



>���@��"PE. s�Ä ���#2 OK #��2 �F"Pe �"P. �NS� KO#�� P5���XP2 �P.O#. ,�Pa � 	���
 �O#�\ {�L>
�NS� �P.O#. ,�Pa ���[�. ��"PE. s�Ä v!#J ��Pz!��L�.�w ¿�\ #>P. ¿�\ �O"�� �#��2 �Ç6 �#��2��� ��� �%H �%H �� �UO ,��� � ��� ��� �%H �%H �X#� � �\ «��� ��� �%H �%H �Ç�$���Q ¬��� � ��� ��� � ��� �%H �%H o�Ãa x�X ,9

�$ ���"P�2 3 � �K�~#\ ¿dt� DdX $ �$ OK �w%H  BBB #. 4X" P."P. �w L\#.�� {K#Ã�½PÄ 
%H {�L> ��" OK�$3�4X" �O"�� �K�~#\ Æ� ½PÄ P."P.�K #� � �Ç6 �"�P�"K �2 Æ� Pdu #� �Ç6 ¿.P� �2 Æ� �>� P."P. %H �4X"

�� 'LDSKUDJP :DOOV

�#��O"���K OK �K�O��� O#w �. ��L��w!"L> �#�O"��K �"P. Pa#F {#F OK #>P. �#�Ã�\ �P.O#. ,�Pa ���A��,�Pa 3O�¼ ��" OK �KO�$4XK�. "O NS R�� 	����
 �O#�\ |Ç\ Q" �"�6�� #>P. ���L�.�w �#�Ã�\ 
�L��w!"L>� >��� @K�\ �5qPz Ph� OK L�#. � {K#Ã� �#���e"

��



�� Q" �}w ��Pz �K {�L> ��"OK �4X" ;"PI5X" |.#u R�� 	�»��
 �O#�\ {�L> Q" �NS� #�Ã�\ v���P.O#. ,�Pa

�� 1RQGLVSODFHPHQW �� 'LVSODFHPHQW

��Pz � 	#>P. �#�Ã�\ #�
 ����#Ç� P��l6 P�m� �#�Ã�\ �. n�PÃ� ¿�\ ,_� Y�O4p� |�#\ , ��Pz �L�"�L\ "L>� >���@L�5W� 	��L�.�w�#�Ã�\ #�
 ����#Ç�P��l6� �#�Ã�\ �. n�PÃ� ¿�\ ,_� Y�O �KQ"�K |�#\ «
>���@�NS�v���P.O#. ,�Pa P�K#t� K�LF � 	�»��
 �O#�\ {�L>

¿�\ j�� v!#J j��« ��Pz! , ��Pz!��� � ��� ��� � ��� �� #� UO��� � ��� ��» � ��� �\ #� �X#���� � ��� ��� �Ç�$ �O#� #� �O#� 
�Ç�$��� � ��� ��» � ��� �KQ"��x�X
� >���@ L�$��4XK�. P�Q �d."O Q" #�Ã�\ �w!#Çd¼" �LF O#. ���������

4VO  6 $VL� TVL 	����

�L�5W� �" L ��� OK ¿�\ DdX LF"� v!#Çd¼" 
TVL � �" L ��� OK ¿�\ �O"L> DdX $VL �~K#Ã� ��" OK��XP6 ��E�� 4p� |Ç\ ��" OK �L�$��4XK�. 	����
 |Ç\ Q" �K#p5X" #. ��� P� �"P. TV O"Lt�Y�O �KQ��� �#���
 ¿�\ j�� � �3 O� �e�.P� ��LF O#[q� 
v!#J j�� �. #���E�� ��" �4X" �L\�L��$ 	����
 {�L�> OK #���E�� ��" �L�.�t-e �KO"K �y5W. 		�»��
 {�L> OK �L\^I[�� >���@4X"

��



>���@ 	K�\ �K#p5X" 	����
 |Ç\ #. �"P��
 KO#�� P5���XP2 �"P. �O"L> v!#Çd¼" �L�.�t-e � 	����
 �O#�\ {�L>

���" OK �5�XK �#�w!#J {#9� �"P.
 K�O�� O#w!�. L�"�L\ "P>" � �5J#X +�J O#�W. �w ��#�Ã�\ �"P. ctq R5�"P2 |J"K n�PF ��	KP�z��� O"Pu {�L>3O ! ��� {#ÇX#2#y� #. �#�w!#J �"P. #��6 ���L\#. ��L�.�w ¿�\ �"P>" �#Ç�" �w ��#y�� ���

��



4W[� �����
� #��K�~#\ OK 4W[� �Q"L�" �"�6�� ��"P.#�. 
L�$��4XK�. ��t5W� O�e�. �5��#t� {�L� �P5���XP2 Z�#�Q$ OK�K��� ���.Z�2 � �-X#E� 4uK #. "O #�Ã�\

�� 5RXVVHDX

�2 4W[� �"P. �"�d."O ��"O" �. P=�� ���� {#X OK ��X�O � KO#�� �#��XOP. � #��K�~#\ 4W[� �������|Ç\P��l�6 ��. b�.P�� 4W[� � �"���"Q |Ç\P��l6 �. b�.P� 4W[� |�#\ �d."O ��" �L\ ,}¼� >���� @w >���@ Q" 4X" 3O#-Ä �}w4W[� � >���@4X" ��=F
6  �T � VY� BBBB �OG BB�D � BBBBB D�%x�(G %%x OF� %T(F 	����


� Q" L�6O#-Ä �y�� v!#J Æ� OK |�"�Ä ��">���@�( F  BB(0� ��=F Z�6 #. �d."O OK0�3�0 �L\ �P�z!�Q"L�" {�L�  (F��>���@�BBB  ��� BBBB� �q"PE�" Z�6 #. �d."O OK0�3�0 �L\ �P�z!�Q"L�" {�L�  (G�(G �� X(0�L��$�� 4XK�. 	����
 �O#�\ {�L> Q" �w �K�~#\ |Ç\ ,�"Pa  OF � OG�L�$��4XK�. 	����
 {�L> Q" � 4X" BBB4-W� � v!#J j�� ¿.#6 �w �"�Q#X ,�Pa  D(03O ,}¼ �2 Q" KO"� cX�5� O#[q  TO#.�O O#[q  VY4X" P5��5�#X �» ���Ã� �w #�-� ½PÄ  %xL\#. %x Q" P5zOR. L�#. �w 
�K�~#\ Pdu #� ½PÄ  %Æ�P5���XP2 {�L�  (0
>���@#��2 4W[� �-X#E� �"P. OG � OF,�"Pa � 	����
 �O#�\ {�L>�» � � � � /�%¿.P� �P�"K |Ç\ ,�"Pa���� ���� ���� ���� ���� � OG���» ���» ���» ���» ���» � OF

��



>���@o}5I� �#�w!#J OK 4W[� �-X#E� �"P. D,�Pa � 	����
 �O#�\ {�L>�\ � �X#� �X#� �� UO �6#-� v!#J j��D (0�3O D (0�3O D (0�3O D (0�3O D (0�3O v!#J c�"P\���� ! �» ���� ! �� ���� ! �� � ! �� � � �5q#� ��ÇE6 Z�.���� ���» ���� ���� ���� ���� ���� ���� � � �5q#� ��ÇE6 �K#Ä���� � ���� � ���� � ���� ��� � � �KQ"��x�X

��» Q" Z�. 3�#p6 Pz!" 
4X" 3�#p5� �Q"P6 P� OK (0 �w ��#�w!#J OK � �y��P�m �#�w!#J OKQ" {K#Ã� {�L� ��" �K�\ ���Ã6 {K#Ã� {�L� Æ� Q" �K#p5X" #. r�q 4W[� �w K�\�� ��¼�6 L\#.� K�\�� ���Ã6 P�Q Y�O�" L ��� �K�\�� ��Wt6 
4X" 5  BB4�Wu P� 4�#Ia �w4�Wu �KR�#\ �. �2 Q"P6 P�Q v!#J%�Pz!"
 4X" (Ls�Ä�$ OK �L\�P�z!�Q"L�" �P5���XP2 {�L� � �5\"K O"Pu L5 � �L ���5 �#�t�Ä ��.(G � (F �#�~�L� �	4X" {�L� L�B ��" ��y�#�� (L L\#. �L\ �P�z!�Q"L�" ��� Æ� OK {�L� L�B�L��\�����Ã6 P�Q |Ç\�.
(F  (� 	����


� �=�5� OK � �K�. �2 ow �. |_5� � �O#�\ ��� OK (0 O"Lt� P."P. (F �w!
BBB  BB >BBB � BBBBBBBB � BBBBBBB � BBBBBBBBBB � BBBBBBBBBB@�(G �� �(� �»��� (� �( 	�
�
�
 ���� ( 	�
�
�
 ���� ( 	�
��
 	�»��
�4X" M #6 L�#���� cX�5� {�L�(�L�M� �~K#Ã� OK�-X#E� Q"Z�2 K�\�� ��¼�6 
L\#. �5\"K O"Pu 4IX ��� �K ��. �(0� �03D� �P� ���Æ� Pz!"4W[� ��" �4X" 4IX ��� �5IX ��#W� �$ �5IX � �K�. �y��v!#J |w K�\½Pq 
�$4W[�� >���@K�\ ¿�> L�#. P�Q 4W[� #.
:  6KL BBBBBBDL 'TL(L 	����


� �~K#Ã� ��" OK�P� v!#J P. ¿u"� P�N2n#dÃ�" �K�~#\ 4W[�  :
��



�P� ��� OK �L\ZI2 Z�6  'TL�P� ��� 4�#Ia  KL�P� ��� �P5���XP2 ,�Pa  (L�L�$��4XK�. 	����
 {�L> Q" �w �P� ��� OK KO#�� P5�"O#2  DL

�� *DPELQ �� )UDQN DQG =KDR

b#-6O" L�#. )��R~ �Ç6 ¿�\ Æ� 4W[� ���I6 �"P. �w K"K �#[� 	����
 ��-�#z � #�Ã�\ 4W[� ��������#��O"K���� �L\#�. ��}Ã�� ¿��\ O�E�� Q" ¿dt�� P�� OK � ¿��\ v�� P�Q OK �#Ç�P��l6 � Z�6
�5 ½PÄ #� Pdu �. 
#�Ã�\ j"��" �"P. �L�w�� P��l6 ¿�\ Pdu � j��U#X"P. �#Ç�P��l6 � Z�6�4X" �L\ �K"K �#[� 	����
 |Ç\ OK �KP.O#w �#��#Ç�P��l6 � Z�6 �#�O"K���� >���@ KKPz��o�PÃ6 P�Q 3O�¼�. 	����
 ���"S �Æ�"Pq O#wU#X"P. #�O"K��� ��" ,�\

,  �(0�5 � -  ��(0�5 ��"KR�O �#�w!#J #� 	O�#�\
 �w!#Çd¼" �#�Ã�\ �"P.,  »�� (0�5 � -  ��� (0�5 �"��"K �#�w!#J #� v�� P. �Ç5� �#�Ã�\ �"P.�4X" ¿�\ ��#�5�" �P.O#. 4�qPi TS � 	�L\<�W.
 �w!#Çd¼" �P.O#. 4�qPi TV #�O"K��� ��" OK

�� 6XEJUDGH UHDFWLRQ PRGXOXV

"O �-�#> O#. 4E6 �#�Ã�\ �"�6�� ��P5W. Z�w!"� {�L�� ���p� Q" �K#p5X" #. ��-�#> O#. #. ¿�\ �������|�Ã~"VÇÄ O"K��� �3 O� 3I� (0� 
�P5���XP2 Z�#�Q$ �#��K"K �. �>�6 #. O�h�� ��L. �KPw �XOP.�#Ç� P��l6 \
 4X" ��XP6 |.#u 	����
 |Ç\ U#X"P. ��Ã� s�ÄÆ� OK �Ç6 ¿�\Æ� �3 � \�� >���@ L�$��4XK�. P�Q c."�O Q" |Ç\ ��" OK �NV� P5W. Z�w!"� {�L� �	4X" �-�#>
NV  >BBBBB ����� BBB�D � BBBBB 5@ �� 5 ! »�� P5��5�(0 55x D�(0 	����


��



NV  >BBBBB ����� �D � BBBBB 5@ �� 5 � »�� P5��5�(0 D�(0 	����
 L
�L�$��4XK�. 	����
 {�L> Q" D � 5x  BB  »�� P5� 
¿�\ j#Ã\ 5 c."�O ��" OK%x�

KO"K ���Ç6 ��� Q" |t5�W� P��q �K"LÃ�6 P�. ��w K�\���½Pq P�6 Æ� �.#9� �. Y�O ��" OK ¿�\�K�\��|F K�LE� |a#p6 Y�O #. P�Q |�W�"Pp�K �~K#Ã� Y�O��" OK ���Ã� �	����|Ç\

(, BBB  T�[�\�  NV�\G�\G[� 	����


� �~K#Ã� ��" OK¿�\ �[�J 4�-}¼  (,�~�e O�E� Q" ¿dt� Æ� OK ¿�\ �#Ç� P��l6  \¿dt� �#�� OK ¿�\ {�e LF"� OK v!#J �-�#> O#[q  T�[�\�O�wN�¿dt� OK v!#J �tq" Z�w!"� ,�Pa  NV

��



��L. �K��� �F"Pe R�� "O 	�L��w!"L> �#�O"��K � #�P1X |9�
 �#-�y� �#��Q#X �"�6�� Y�O��" Q"L�K�\��o�PÃ6 P�Q �d."O #. NVZ�w!"� ,�Pa O�h��
NV  (0 >D BB � �� ��D � �����D@��D� 	����


�4X" ¿�\ �O"KP�z s�Ä K � D  BB K �d."O ��" OK��

��



� NJ%� � ¿.#�� ��
-�&RVWHW 	 *�6DQJOHUDW �&RXUV 3UDWLTXH GH P§FDQLTXH GHV VROV ����� 'XQRG� 3DULV���� )XQGDPHQWDO *HRWHFKQLFDO (QJLQHHULQJ %�0�'$6��� �6WDQGDUG 7HVW 0HWKRG IRU 3UHVVXUHPHWHU 7HVWLQJ LQ 6RLOV� $670 � ' ���� � ����� 0�*DPELQ� 5�)UDQN� �0HQDUG� 3UHVVXUHPHWHU WHVW�� )RXQGDWLRQ (QJLQHHULQJ� 9RO����� 5�-�0DLU� '�0�:RRG� �3UHVVXUHPHWHU 7HVWLQJ 0HWKRG DQG ,QWHUSUHWDWLRQ�� &,5,$��� *URXQG (QJLQHHULQJ 5HSRUW� ,Q � VLWX 7HVWLQJ ������6�$PDU� %�*�)�&ODUNH� 0�3�*DPELQ� 7�/�/�2UU� �7KH DSSOLFDWLRQ RI 3UHVVXUHPHWHU��� 7HVW UHVXOWV WR )RXQGDWLRQ 'HVLJQ LQ (XURSH�� 3DUW �� ,QWHUQDWLRQDO 6RFLHW\ IRU 6RLO0HFKDQLFV DQG )RXQGDWLRQ (QJLQHHULQJ � (XURSHDQ 5HJLRQDO 7HFKQLFDO &RPPLWWHH�������-�%DJXHOLQ� *�%XVWDPDQWV� $�)UDQN� �7KH 3UHVVXUHPHWHU IRU )RXQGDWLRQ� )UHQFK��� ([SHULHQFH�0�3�*DPELQ� �7KH KLVWRU\ RI 3UHVVXUHPHWHU 3UDFWLFH LQ )UDQFH���� 5�)UDQN� �5HFHQW 'HYHORSPHQWV LQ WKH SUHGLFWLRQ RI SLOH EHKDYLRXU IURP��� SUHVVXUHPHWHU UHVXOWV�� 6\PSRVLXP � )520 7+(25< 72 35$&7,&( 21 '((3)281'$7,21� ���� 2FWREHU ���� 3RUWR $OHJUH 56 %UD]LO0�&�(UYLQ� �7KH 3UHVVXUHPHWHU LQ *HRWHFKQLFDO ,QYHVWLJDWLRQV�� 3URFHHGLQJV RI DQ���� ([WHQWLRQ &RXUVH RQ ,Q�VLWX WHVWLQJ IRU *HR� ,QYHVWLJDWLRQV� 6\GQH\ 0D\ � -XQH ����0�3�*DPELQ 	 5�$�)UDQN �WKH 3UHVHQW GHVLJQ UXOHV IRU IRXQGDWLRQ EDVHG RQ���� 0§QDUG 307 UHVXOWV� WKH 3UHVVXUHPHWHU DQG LWV 1HZ $YHQXHV &RQIHUHQFH3URFHHGLQJ� �����

��



��




