
 
 

E
S

E
A

R
C

H
R

E
P

R
O

R
T

I
D

I
A

P

���������	��
����
�������������������
� 
��������! "��#$�%�&���(')�
�%� � �* $�+���
�,�%�!�-�.� � /0�-�- 1�324��5 67598:
-;=<">0?@2
�A�-�9�!� /B�DC�2�EF�-� �%� �$2�GBH�� �JI��1�K� �-�1L
#%MN
0�N��OQP"RTSVU%WXSYWDUBRZW1W[R1R
� ��; OQP"RTSVU%WXSYWDUBRZW1W[R�U
��\�]^�1� �`_Na-bdc%aDe%fDc"g�fDe%hBgji"g�fNk�lJb�m
� �d�n�D�*�D���Tm%e1eDk�onp1pdq1q1q�l
gji"g�fNk�lJb�m

 IDIAP 
Martigny - Valais - Suisse

r sut v wxwxy{z}|�~���s�� � z�t |�y����
� z�������� |���� v �{|�wx�{����s ��wxsxs�~��

� s�~}z��������{�^z��

���������� �Z¡£¢4��¤D¥)��¦�§ ¨©¥Aª¬«­�®�Q¯4°£±N¡x§
²³¥µ´���±d¯�¶	��·Y��� §
¸B¹º¸-»º¼4½Q¾¿¾�ÀXÁ�Â-ÀXÁ

ÃFÄµÅ7Æ7ÄµÇ�È�ÉÊÀFÀXÁ
Ë:ÌTÍÊÎ&ÏnÐ0ÑTÒ:ÓÔÏKÕÖØ×�Ù�Ú$Û�Ü-Ý0Þ£ß*ÛºàáÝ-â:ãDÚ$äFå�Û:ænç�ãNèéÚ$êdß*ç�Ûºë7ãNç�Ü%Ý0ÞNÞdßìÛ:í�îðï�Þ�êdÝ-è�Þ4ñBò:ó�Ý0×:ß9êNÝ0×¿ôðïöõ4÷ øé÷

ù Ý-Ý0ÛTó�õ4÷.úY÷�ûØßìÝ-ê�êdÝ0ãdß+ÜDüTó�Ú�Û�×þý=÷�õ`ãdÝBÞ�ÿ�ó�������ñ�ó�� åjõ ë7ãNÝ0ÞNÞ

§��
	��
������������� U � R � U����������� "!�#%$ �'&%(  �*),+,�*-.��#0/ �21436587 c%9DfDc1i�: 3 a<;>="g 5 :+q-a 3 aDc6?DhBgji"gNfNk�lJbdm





�����������
	��
	����
�����
	������
����� �����

!#"%$ &(')')*,+.-0/,12"43657+,$8-9*;:<3>=?+<@BA�3DC -�E2: &(:.-9'FCHG�I<"
J ')")"4/,1 =K"4/.+<LME0G CHG�+<E

N�	O�
PRQ	FST��UV�XWY���XZ [\��]F^.ST	�_V`�ab� cd�e�X�Xab_;fg	�h�	��

ikj ÕTÌ jmlOnporqsqut

Ë:ÌTÍÊÎ�ÏnÐ-ÑTÒ�Ó ÏKÕÖá×�Ù�Ú�Û�Ü%ÝBÞ ßìÛ àáÝ-â:ãDÚ$äFå�Û�ænç&ãdè�Ú$êdß*ç�Ûºë7ãNçðÜ-Ý0ÞNÞ�ß*Û:íéîðï�ÞjêNÝ-è�Þ@ñ0ò�óðÝ0×�ßìêdÝB×þôðï¿õ4÷ øé÷ ù Ý-Ý-Û�ó�õ4÷ úY÷�ûáß*Ý%êdêdÝ-ãNß+ÜDüTó:Ú$Û�×
ý=÷�õ�ãNÝ0ÞdÿTó����2�:ñ&ó �(åjõ ëµãdÝBÞdÞ

vxw�y{z{|�}�~XzX�H�b���������������r�����O�����O�����{���������X�����O���4���{�����������
� �������������X���������
� ���X�R�����������r���{���T���{�{�X�
��� �
�����X�%¡£¢¥¤ ¦¨§��s�������������������X�����������©� �{ª«�������­¬®���X�¯���O�D�������
°u�����O���X�
�±���{�{²´³��
�������r���{� µ�����°�° ¶��k�V�D����°�°
���
����ª
�������
���´·O������¸O¶��O����������·r���O���)����� ���¹�
�±������·��������´�X���­��° ��� �º�»�������
�H�
���´�D�O°����®¼�·��
���´¢¥¤«¦�²X½V�������
�
�O�O���¹�����O�{�V��¾«���{���´�����¨�»�±�����O���±�R������� �{�T³¿����À¹��ª����«�O��°�¡ÂÁ�³�³�§\·��
�����x�
�O�O���X�
�±�T·�¶R���������������©�������
������� � Ãs�����{���x¡Ä¬Å����Æ���������¶�§¨�±���
�O���{°������{� ���{���{�������������O�����r�{�{�±�Ç�����X���
°È�������O�����{�{�����{��·«¶�� ��Ãs�����{���T¡Â��� �
�O�{�r�����O���«��§xÉY��¾ �r��������Ê �Ë���
�±����¾ �r�����©¬Å���{�����������
�Ì�¿� ��Ãs�����{���­�±�����±�
�����������»�����R�
¬È���O�������X����°Â�m�
���
�������
�����©� ��Ãs�����{���Í�»�����{�
�<°���ÀX�{°����O���«�O�­¡Â�
�Í�r�X�»���������
���±§������©�{�
�D·����O�������¨���
����¡Ä���{���r�
�±��°Å§È�»�±�
�
�����´¶O���{°����
�X°��X·��
°k���{�{�X�
��� �����X�
�X� ����� ��²�¢����­¬Ä� ������������¾«���{�O�����
�����´�­��° ��� �b�»�����{�
�<¢¥¤«¦��«���©����°�°eµ�����°�° ¶T���«�����«� ���{�
�D�����,�����O���X�
�±�e�O����¬Ä�������{�����R�
��Á�³�³�Î«�O�������������O��Á�³�³Ï�{�����������
���O���
·��
·O��°�� �����{�¨�����©�{�»�����R�������Tª ���
�»�±���������r�{����µ��¥¬Ä�������O���©·���������Á¥³�³����������r�X������·O°���¬Å�
�Í�������X�������������»���������9���O¬Ä�����R�������X�¿�
���T���«�O�{°������
�����{� ���r�
������·O°������
�����{°��������
�e²



� ���������	��
�
 qut�
�qmt

� � �������������������� !�#"%$'&)(	 +*,*��-��./�-�103254
6 â�ãdãNÝ-Û�ê�Ú$â:êdç�è�Ú$êdß+Ü^Þ�ÿÊÝ-ÝBÜDü©ãNÝ0Ü-ç�í&Û:ß9êNßìç&Û©Þdï�ÞjêNÝ-è�ÞTÚ�ãdÝXô�Ú&Þ�ÝB×Øç&Û87JÜ%ç&Û�êdÝ:9ðê<;!×�Ý0ÿ�Ý0Û�×�Ý0Û&ê`ç�ãTÜ%ç&Û�êdÝ:9ðê<;
ß*Û�×�Ý0ÿ�Ý0Û�×�Ý-Û�ê�=
ÿ�ü:ç�Û:ÝYèéç�×�Ý-ä+Þ4×�Ý0ÞNÜ%ãNßìôÊÝ0×�ßìÛ�êdÝ0ãdè�Þ©ç$æ)Ú¿ÞdÝ?>�â:Ý-Û�Ü%ÝYç$æµü:ß+×:×�Ý0Û �(Ú�ã<@&ç�Ùþèéç�×�Ý0äA7CB � �D=ØÞ�êNÚ$êdÝBÞ-óFE ü:Ý0ãdÝYÝ0Ú&ÜDü
B � ��Þ�êNÚ$êdÝ ß+ÞµÚ�ÞNÞdâ:èéÝ0×Yêdç@ôÊÝØÜDü�Ú$ãDÚ�Ü1êNÝ-ãNßHG0Ý0×VôðïVÚ3Þ�êNÚ$êdß*ç�Û�Ú�ãdï3ÿ�ãdç&ô�Ú$ô:ß*ä*ß9êjïY×�Ý-Û�Þdßìêjï=ænâ:Û�Ü1êdß*ç�Û�÷�I�â:ãdêdü:Ý0ãdèéç�ãNÝ�ó
êNßìèéÝéÜ%ç&ãdãNÝ-ä+Ú�êNßìç&ÛTó�Ú$Û�× Ü%ç�Û�Þ�ÝJ>&â�Ý-Û�êdä*ïöêNü:ÝV×:ï�Û�Ú$èéß*Ü=ç$æXêdü�ÝVÞdßìí&Û�Ú$ä
ó�ß*Û�Þdß*×:Ý3Ý0Ú&ÜDüKB � ��ÞjêDÚ�êdÝ=ß*Þ©Ú$ä+Þ�ç�â�Þ�â�Ú�äìä*ï
×:ß*ÞdãdÝ0í&Ú�ãN×�ÝB×L7JÚ�ä9êNü:ç�â�í�üZêNü:Ýºâ�Þ�Ý¿ç$æáêdÝ-èéÿÊç�ãDÚ$ä ×�Ý0ä9êDÚ Ú�Û�× ×�Ý0ä9êDÚM;�×�Ý-äìêNÚ�ænÝ0Ú$êdâ:ãNÝ0ÞYÜ-Ú�Û Ü0Ú$ÿ�êNâ:ãdÝºÞdç�èéÝöç�æáêdü�ß*Þ
Ü-ç�ãNãdÝ0ä*Ú$êdß*ç�ÛN=%÷ 6 ç�Û�ÞdÝ?>�â:Ý0Û&êNäìï&ó)ç&Û:ä*ï�èéÝ0×�ß*â:èO;�êNÝ-ãNè�×�Ý0ÿ�Ý0Û�×�Ý0Û�Ü%ß*Ý0Þ Ú�ãdÝ Ü0Ú$ÿ�êNâ:ãdÝB× Ù�ß+Ú êdü:ÝºêNç�ÿÊç�ä*ç�í&ï�ç$æØêdü:Ý
B � �­èéçð×:Ý-ä
óPE ü:ßìä*Ý@Þ�ü�ç�ãdêQ;
êdÝ-ãNèxÚ$Û�× ä*ç�Û:íR;�êNÝ-ãNèx×�Ý-ÿÊÝ-Û�×:Ý-Û�Ü-ßìÝBÞ Ú$ãNÝØâ�Þdâ�Ú�äìä*ï Ù�Ý0ãdïéÿÊçðç�ãNäìï�èéç�×�Ý-ä*Ý0×T÷^åj×�Ý0Ú�äìä*ï�ó
EAÝSEAÚ�Û&ê)êdçé×�Ý0Þdß*í�ÛöÚ=ÿ�Ú$ãdêdß+Ü%â:ä+Ú$ãAB � �{Ú$ô�äìÝØêdçéÚ�Ü0Ü%ç�èéèéç�×:Ú�êNÝ�è=â�ä9êNßìÿ:ä*Ý©êdß*èéÝ:;�ÞdÜ0Ú$ä*ÝØÜDü�Ú�ãNÚ&Ü1êdÝ0ãdß+Þ�êdß+Ü-Þ7Þdç=êNü�Ú�ê
EAÝ3Ü-Ú�Û¿Ü0Ú$ÿ�êNâ:ãNÝ©ÿ�ü:ç�Û:Ý-êdß+Ü4ÿ:ãNç�ÿÊÝ-ãdêdß*Ý0Þ0ó:Ú�ÞAEAÝ-ä*äTÚ�Þ Þdï�ä*ä+Ú$ô:ä*Ý@ÞjêNãdâ�Ü%êdâ:ãNÝ0Þ Ú�Û�×T7nä*ç�Û:íéêNÝ-ãNè8=Aß*ÛðÙ�Ú$ãNß*Ú�Û&êDÞ)êdü�Ú$êáÚ$ãNÝ
èéç&ãdÝ ãNç�ô�â�Þjê@êNç�Û:ç&ß*ÞdÝ�÷ºå!êYß*Þ0ó`ü�çME)Ý0Ù�Ý-ãBó`Ü-äìÝBÚ$ã=êdü�Ú$ê3êdü:ç�Þ�Ýþ×�ßVU�Ý-ãNÝ-Û�ê3êNßìèéÝ-;!ÞNÜ-Ú�äìÝ�ænÝBÚ�êNâ:ãdÝBÞ�E ß*äìäAÚ$ä+Þ�ç Ý-9�ü:ßìô�ß9ê
×:ßVU�Ý-ãNÝ-Û�ê�ä*Ý-Ù�Ý0ä*Þ£ç�æQÞ�êNÚ$êdß*ç�Û�Ú�ãdßìêjïöÚ$Û�×5E ß*äìä�ãdÝJ>&â�ßìãNÝ©×:ßVU�Ý-ãNÝ-Û�ê!B � �{êNç�ÿÊç�ä*ç�í&ßìÝBÞµêNç Ü-Ú�ÿ�êdâ:ãNÝ©êdü:Ý0ßìã�×:ï�Û�Ú$èéß*Ü0Þ-÷

õ£ü�Ý-ãNÝ4Ú�ãdÝ4è�Ú$Ûðï ÿÊç$êNÝ-Û�êdß+Ú$äTÚ&×�Ù�Ú$Û�êNÚ�í�ÝBÞµêNç�Þ�â�ÜDü ÚYè=â�ä9êNßV;�ÞjêNãdÝBÚ$è Ú�ÿ:ÿ:ãNç&Ú&ÜDüTó&ß*Û�Ü-äìâ�×:ßìÛ:íNW
ñ�÷ õ£ü:ÝA×�Ý:X�Û�ß9êNßìç&Û=ç$æ�Úáÿ:ãNßìÛ�Ü-ßìÿ�äìÝB×�E£Ú"ïáêNçáèéÝ-ãNí�ÝA×�ßVU�Ý-ãNÝ-Û�ê`êdÝ-èéÿÊç�ãDÚ$äY@ðÛ:çME äìÝB×�í�Ý)Þ�ç&â:ãNÜ-Ý0Þ`Þ�â�ÜDüVÚ�ÞQÚ�Ü%ç&â�Þ�êdß+Ü
Ú$Û�×éÙ�ß+Þdâ�Ú$ä:ß*Û:ÿ:â:êNÞ0ó&Ý0Ù�Ý-Û�ßìæ�êdü:ÝáêdÝ0èYÿÊç�ãDÚ$ä�Þ�ÝJ>&â�Ý-Û�Ü-Ý0Þ7Ú�ãdÝ Û:ç�ê)Þdï�Û�ÜDü:ãdç&Û:ç�â�Þ^Ú$Û�×�×�ç@Û�ç$êµü�Ú"Ù&Ý£êdü:ÝØÞdÚ�èYÝ
×:Ú$êNÚYãNÚ$êdÝ[ZöÞ�Ý0Ý8\9ñBò�]Tænç�ã£ænâ�ã�êNü:Ý-ãá×:ß*ÞNÜ%â�ÞNÞdßìç&ÛþÚ$ôÊç�â:ê êdü:ß+Þ-÷

��÷ ëXç&ÞNÞdßìô:ß*ä*ß9êjï êNç(ß*Û�Ü%ç&ãdÿÊç�ãDÚ�êNÝ�è=â:äìêdß*ÿ:ä*Ý�êdß*èéÝöãNÝ0Þdç�ä*â�êdß*ç�Û�Þ57JÚ�Þ3ÿ�Ú$ãdê=ç$æ�Ú Þ�êdãNâ�Ü1êNâ:ãNÝ)E ß9êNü�è=â�ä9êNßìÿ:ä*Ý â:Û�ß9ê
ä*Ý-Û:í�êdü�Þ0ó:Þ�â�ÜDüºÚ&Þ£ÿ:ü:ç&Û:Ý@Ú$Û�×¿Þ�ïðä*ä*Ú�ô:ä*ÝJ=1÷

ò:÷ ÖáÞ`Ú�ÿ�Ú�ã�êNß*Ü-â:ä+Ú$ã�Ü0Ú�ÞdÝ^ç$æ:è=â�ä9êNßV;�ÞjêNãdÝBÚ$è ÿ:ãNçðÜ-Ý0ÞNÞ�ß*Û:í�ó-è=â�ä9êNßV;!ô�Ú$Û�×3ÖØîP^_\ �:óJ`�]!ó"ßìÛðÙ&ç�ä*Ù�ß*Û:í£êNü:Ýµß*Û�×�Ý0ÿ�Ý0Û�×�Ý-Û�ê
ÿ:ãNç�Ü%Ý0ÞNÞdßìÛ:íéÚ$Û�×þÜ-ç�è=ô�ßìÛ�Ú$êdß*ç�Ûþç$æ`ÿ�Ú$ãdêdß+Ú$ä�ænãNÝ?>�â:Ý-Û�Ü%ï ô�Ú�Û�×:Þ0ó�ü�Ú"Ù�Ý©è�Ú$Ûðï ÿÊç$êNÝ-Û�êdß+Ú$äTÚ&×�Ù�Ú$Û�êNÚ�í�Ý0Þ)ô:ãNßìÝ-a�ï
×�ß+ÞdÜ-â�ÞNÞ�ÝB×öôÊÝ-ä*çME@÷

å�Û êdü:Ýáænç�ä*äìçME ß*Û:í�óYEAÝ+E ßìä*äÊÛ:ç$ê£×�ß*ÞNÜ%â�ÞdÞµêdü:ÝØâ:Û�×�Ý0ãdä*ïðßìÛ�í=Ú$ä*í�ç&ãdßìêdü:è�Þ[7nèéç�ãNÝ�ç�ã)äìÝBÞdÞ�bdÜ-ç�èéÿ:ä*Ý:9dc4Ù�Ú$ãNß*Ú�Û�êNÞ7ç�æ
ýØß9êNÝ-ãNô:ß�×�ÝBÜ%ç�×�ß*Û:íY=%ó:Û:ç&ã�×�Ý%êDÚ$ß*äìÝB×þÝ-9�ÿ�Ý0ãdß*èéÝ-Û�êNÚ�äFãdÝBÞ�â:äìêNÞe7�Þ�Ý0Ý�ó:Ý&÷ í�÷ìó�\ fg]�ænç�ã ãNÝ0Ü%Ý0Û�ê£ãNÝ0Þdâ:äìêNÞ�=1÷^å�Û�Þ�êdÝBÚ�×FóPEAÝeE ß*äìä
è�Ú�ßìÛ:ä*ï�ænç�Ü%â�Þ£ç�Ûþêdü:Ý3Ü-ç�è=ô�ßìÛ�Ú$êdß*ç�Û¿ÞjêNãNÚ$êdÝ-í&ï Ú$Û�×¿×�ß+ÞdÜ-â�ÞNÞ ×�ßVU�Ý-ãNÝ-Û�ê Ù�Ú$ãNß*Ú�Û�êNÞ£Ú$ãNç�â:Û�×:Þ7êNü:Ý3ÞNÚ$èéÝ©ænç�ãNèéÚ�äìß+Þdè¿÷

h � �������?i�����jk��i��e*l +jm0n254
o	pQq rtsvu!s�wdx'y�z	{|w~}�x'yQ�<��}
ÖØÞ7ÚØÿ�Ú$ãdêdß+Ü%â:ä+Ú$ã^Ü0Ú�ÞdÝ)ç�æ�êdü�Ý è=â:äìêdßH;!Þ�êdãNÝ0Ú�è ÿ�Ú$ãDÚ�×:ßìí&è¿óMEAÝ£ü�Ú"Ù�ÝAôÊÝ-Ý-ÛYß*Û�Ù&Ý0Þ�êdß*í&Ú$êdß*Û:í©Ú�ÛVÖ©îP^ÔÚ$ÿ:ÿ:ãNç&Ú&ÜDü3ô�Ú&Þ�ÝB×
ç&Û�ß*Û�×�Ý0ÿ�Ý0Û�×�Ý-Û�ê@ÿ:ãNç�Ü%Ý0ÞNÞdßìÛ:íþÚ$Û�× Ü%ç�èVô:ß*Û�Ú�êNßìç&Û(ç$æ^ænãNÝ?>�â:Ý0Û�Ü%ï(Þdâ:ô:ô�Ú�Û�×:Þ0÷@õ£ü:ÝVí&Ý-Û:Ý0ãNÚ�ä�ß+×�Ý0Ú�óTÚ�ÞØßìä*ä*â�ÞjêNãNÚ$êdÝB×
ß*ÛtI`ß*í�÷ ñ&ó7ß+ÞYêdç®Þ�ÿ:ä*ßìêYêNü:Ý�E ü:ç�ä*Ý¿ænãdÝJ>�â:Ý-Û�Ü-ïZô�Ú$Û�×�7JãdÝ0ÿ:ãdÝBÞ�Ý0Û�êdÝ0×�ßìÛ êdÝ0ãdè�Þéç$æ©Ü%ãNß9êNß*Ü0Ú$ä£ô�Ú$Û�×:Þ�=Vß*Û�êdç®Ú�ænÝ?E
Þdâ:ô:ô�Ú$Û�×:ÞVç�Û�E ü�ß*ÜDü ×:ßVU�Ý-ãNÝ-Û�êVãNÝ0Ü-ç�í&Û:ßHG0Ý-ãDÞ@Ú$ãNÝ ß*Û�×�Ý-ÿÊÝ-Û�×�Ý-Û�êdä*ïZÚ$ÿ:ÿ�äìß*Ý0×F÷ õ£ü:ÝöãNÝ0Þdâ:äìêdß*Û:í(ÿ:ãNç�ô�Ú�ô:ß*äìßìêdß*Ý0ÞVÚ$ãNÝ
êNü:Ý-ÛÔÜ%ç&è=ô:ß*Û:ÝB×Zænç�ãYãNÝ0Ü%ç&í�Û:ßìêdß*ç�Û ä*Ú$êdÝ-ãéß*Û�êNü:Ýþÿ�ãdç�Ü%ÝBÞdÞYÚ�ê�Þdç�èéÝ¿ÞdÝ-í&èéÝ-Û�êNÚ�ä)ä*Ý-Ù&Ý-ä
÷ î�êNÚ�ã�êNßìÛ:í ænãNç�è�Ü%ãNß9êNß*Ü0Ú$ä
ô�Ú$Û�×:Þ0óðÚ�Ü%ç&â�Þ�êdß+Ü£ÿ:ãdç�Ü-Ý0ÞNÞ�ß*Û:í@ß+Þ7Û:çMEÔÿÊÝ-ãdænç�ãNèYÝB×éßìÛ�×�Ý-ÿÊÝ-Û�×:Ý-Û�êdä*ïYænç�ãµÝBÚ�ÜDüYænãNÝ?>�â:Ý-Û�Ü%ïYô�Ú$Û�×Tó&ïðß*Ý-ä+×�ßìÛ�í���ß*Û:ÿ:â�ê
Þ�êdãNÝ0Ú�è�Þ-ó�ÝBÚ�ÜDü¿ô�Ý0ßìÛ:í�Ú&ÞdÞdç�Ü%ß+Ú�êdÝB×5E ßìêdü ÚYÿ�Ú�ã�êNß*Ü-â:ä*Ú�ãAænãdÝJ>&â�Ý-Û�Ü-ï ô�Ú$Û�×F÷
å�Û3êdü:ß+ÞXÜ-Ú�ÞdÝ�ó"ÝBÚ�ÜDü@ç$æ�êdü:Ý�� Þdâ:ôP;!ãdÝBÜ%ç�í&Û:ß�G-Ý-ã�7JÜDü�Ú�Û:Û:Ý-ä�=�ß*Þ`Û:çMEZâ�ÞdßìÛ�í êdü:ÝAß*Û�ænç�ãNè�Ú�êdß*ç�ÛVÜ%ç�Û�êDÚ$ß*Û:Ý0×4ß*ÛVÚØÞ�ÿÊÝ:;

Ü-ßVXÊÜ4ænãdÝJ>�â:Ý-Û�Ü-ïöô�Ú�Û�×��D�����?����Y�Q���� �-�?�-�-�<���� �?�-�-�?�Q������ ó~E ü:Ý0ãdÝ4Ý0Ú&ÜDü����� ãdÝ0ÿ:ãNÝ0ÞdÝ-Û�êNÞAêNü:Ý=Ú�Ü-ç�â�Þ�êdß+Ü87JÞdÿÊÝ0Ü1êNãNÚ�ä�=Ù&Ý0Ü%êdç�ã�Ú$ê£êdß*èYÝe� ß*ÛþêNü:Ý��Y;
êdüºÞjêNãdÝBÚ$èº÷
å�Û êdü�ÝéÜ0Ú�ÞdÝéç$æ)üðïðô:ãNß*×DB � �T��ÖáàØà Þ�ï�Þ�êdÝ0èéÞ0óvB � ��ä*ç�Ü-Ú�ä^Ý-èéß*ÞNÞdßìç&Û�7nÿÊç&Þ�êdÝ0ãdß*ç�ã�=áÿ:ãdç&ô�Ú$ô�ßìä*ß9êNßìÝBÞ4Ú$ãNÝVÝBÞ�;

êNßìè�Ú$êdÝ0×(ô�ï Ú�Û(Ú$ãdêdßHX�Ü%ß+Ú$äTÛ�Ý-â:ãDÚ$ä`Û:Ý%ê�EAç�ã�@D7�ÖáàáàS=1óFÝBÞjêNßìè�Ú�êNßìÛ�í5 87¢¡�£Y¤ � � =1ó�E ü:Ý-ãNÝ�¡�£=ß*ÞØÚ$Û¥B � ��Þ�êNÚ�êNÝ=Ú$Û�×
� � ��7¢� �� �?�-�-�-�Q���� �-�-�?�:�Q��¦� =¨§µêdü:Ý4ænÝBÚ�êdâ�ãdÝ4Ù�ÝBÜ1êNç�ã Ú�ê êNßìèéÝe�^÷å�ÛéêNü:ÝáÜ0Ú�ÞdÝ ç$æFè=â:äìêdßH;�ÞjêNãdÝBÚ$è©7Jç�ãµÞdâ:ô:ô�Ú$Û�×�;!ô�Ú&Þ�ÝB×~=�B � �T��ÖáàØà�Þdï�ÞjêNÝ-è�Þ-ó�×�ßHUÊÝ0ãdÝ0Û&êAÖáàáàØÞªE ß*ä*ä�Ü%ç&èéÿ:â�êdÝ
Þ�êNÚ$êdÝ Þdÿ�ÝBÜ%ßHX�Ü ÞjêNãdÝBÚ$è ÿÊç&Þ�êdÝ0ãdß*ç�ãDÞl 87C¡ £ ¤ ���� =%÷ 6 ç�è=ô�ßìÛ�Ú$êdß*ç�ÛVç$æ�êNü:Ý0ÞdÝ£äìç�Ü0Ú$ä�ÿÊç&Þ�êdÝ-ãNß*ç�ãDÞ`Ü0Ú$ÛVêdü:Ý0ÛYôÊÝ£ÿ�Ý0ã�ænç&ãdèéÝB×Ú$êØ×�ßHUÊÝ0ãdÝ0Û�ê êdÝ-èéÿÊç�ãDÚ$äTä*Ý-Ù&Ý-ä+Þ-ó�Ú$Û�×¿ß*Û èéÚ�Ûðï)EAÚ"ï�Þ0ó:ß*Û�Ü%ä*â�×�ß*Û:íK\ ��]«W7â:Û�êdãDÚ$ß*Û:Ý0×¿ä*ßìÛ�Ý0Ú$ãáç�ã£êdãDÚ$ß*Û:ÝB×þä*ß*Û:Ý0Ú�ã�7nÝ&÷ í�÷ìó
Ú&Þ�ÚYænâ:Û�Ü%êdß*ç�Ûºç$æ7Ú�â�êdç&èéÚ$êdß+Ü-Ú�äìä*ï Ý0Þ�êdß*è�Ú�êNÝ0×¿äìç�Ü0Ú$ä`î�à[^!=Aænâ:Û�Ü1êdß*ç�Û�Þ-ó�Ú&Þ	EAÝ-ä*ä�Ú�ÞAêNãNÚ�ßìÛ:ÝB×¿Û:ç�Û:ä*ß*Û:Ý0Ú�ã£ænâ:Û�Ü1êNßìç&Û�Þ
7JÝ�÷ í�÷*óáôðï â�Þ�ß*Û:í Ú�Û:Ý0â:ãNÚ�äáÛ:Ý-ê�E)ç&ã<@d=%÷ å�Û[êNü:Ý Þdßìèéÿ:ä*Ý0Þ�ê Ü-Ú�ÞdÝ�ó£êNü:ß+ÞþÞdâ:ô:ô�Ú�Û�× ÿÊç&Þ�êdÝ0ãdß*ç�ãöãdÝBÜ%ç�èVô:ß*Û�Ú�êNßìç&Û[ß*Þ
ÿÊÝ-ãdænç�ãNèéÝ0× Ú�ê4êdü:Ý�B � ��Þ�êNÚ$êdÝYäìÝ0Ù�Ý-ä
óFE ü:ß+ÜDü�êNü:Ý-Û®Ú$èéç&â:Û�êNÞáêdçºÿ�Ý0ã�ænç&ãdèéß*Û:íþÚ¿Þ�êNÚ$Û�×:Ú$ãD× ýáßìêdÝ0ãdô�ß7×�Ý0Ü-çð×:ßìÛ:í
ß*Û¬E ü:ß*ÜDü ä*çðÜ0Ú$äe7nä*ç�í�=3ÿ�ãdç&ô�Ú$ô:ß*ä*ß9êNßìÝBÞYÚ�ãdÝ¿ç�ô:êNÚ$ß*Û:ÝB×ZænãNç�è�Ú äìß*Û:ÝBÚ$ãéç�ãYÛ:ç�Û�äìß*Û:Ý0Ú�ã�Ü%ç�èVô:ß*Û�Ú�êNßìç&Û ç$æáêdü:Ýºä*çðÜ0Ú$ä



���������	��
�
 qut�
�qmt ò

��� � ��� �	� 
 � ��
��� �
��� � ����� � ����	���	���	���� � ��� �	������ �
�����  !	" #%$

&'���)('� � ����� �
���  ! " #+* $
���  ! " #�, $��-.��/+0#�,

#%*

01��2 � � � � � �(3� 2 � � � ���	� � � �

��4�� � � 56��� ���	��7

��4�� � � � ��� � ��8
9:���	�6;
9:� ���
<

I`ß*í�â�ãdÝþñRW>=@?�ACBEDGFIHKJMLNH�OPBEQGFIRCSUT'QGF6VXWGSZY\[�]^FI_`DGa�B%O�WGD.OPLN_`W
bdc.ReJMLNH�OPB%T'QGFIRCS>VPAfWGW�DGag_`WGDGh`ijRfB%OPBEhIRfklO%afWnmG_`WGo.LfWXRCDX?
_`FIR�ipWqB�V\VPACH�B%OrB%RfO�hsVXW.tIW._�FIH)QGFIRuS6VGkvFIRCSwB%R�m.hI_xJwFIOPBEhIRgB%RyO%afWzQGFIRuS6VqB�V{L�VXWGSnm.hI_rA@afhIRCWXOPBEDnAu_`hjQGFjQXB%H�B%OP?|WxVxOPB%J}FUT
O1BEhUR~QX?zB%RCSpW:AfWXRCSjWXRfO�Jwh
SILNH�W.VXbM=ua@W.VXWvAC_`hpQGFjQXB%H�B%O1BEW.VqFU_`W{O%afW.RyDGhIJwQ.B%RuWGSrm.hU_�_`WGDGh�iUR�B%O1BEhUR>H�FUO:WX_�B%R�O%afWKAC_`h
DGWxVGV
FIOrV.hUJ}WzVXW:iUJwW.R�O:FUH�H�WXt6WXH�b

Þ�â:ô�ô�Ú$Û�× ÿ:ãdç&ô�Ú$ô�ßìä*ß9êNßìÝBÞ-÷'I�ç�ãµÝ-9:Ú$èéÿ:ä*Ý�ó�ßìÛöêdü:ÝØßìÛ:ßìêdß+Ú$äFÞdâ:ô:ô�Ú�Û�×�;!ô�Ú�ÞdÝ0×�Ö©îP^@óðä*çðÜ0Ú$äÊÿ�ç�ÞjêNÝ-ãNßìç&ãNÞª 87¢¡�£Y¤ � � =|EAÝ-ãNÝÝ0Þ�êdß*èéÚ$êdÝB×¿Ú&Ü-Ü-ç�ãD×�ßìÛ�í=êNç~W
 87¢¡�£Y¤ � � =|�

¦�
�x� ��� �

 87¢¡�£�¤ � �� �G� � = 7jñJ=

E ü:Ý-ãNÝ�óFß*Û�ç&â:ã©Ü0Ú�ÞdÝ�ó�Ý0Ú&ÜDüD 87C¡ £ ¤ ���� �x� � =�ß+Þ4Ü%ç�èéÿ:â:êdÝ0×DE ßìêdü Úþô�Ú�Û�×�;�Þ�ÿÊÝ0Ü-ßVX�ÜYÖáàØà ç$æµÿ�Ú�ãNÚ�èéÝ%êdÝ0ãNÞq� � Ú�Û�×E ß9êNü����� 7nÿÊç&ÞNÞ�ß*ô:ä*ïeE ß9êNü=êNÝ-èéÿÊç�ãDÚ$äðÜ%ç�Û�êNÝ:9ðê�=`Ú�êXß9êDÞQßìÛ:ÿ�â�ê0÷Xõ£ü:Ý�E)Ý0ßìí&ü&êNßìÛ�í�æJÚ�Ü%êdç&ãNÞQÜ-Ú�Û=ôÊÝAÚ&ÞdÞdßìí&Û:Ý0×=Úáâ:Û�ß9ænç&ãdè×�ß*Þ�êdãNß*ô:â�êdß*ç�ÛK7�Ú$ä*ãdÝBÚ�×�ïVÿ�Ý0ã�ænç&ãdèéß*Û:í3Ù&Ý-ãNï�EAÝ-ä*äl\ �J]�=7ç�ã7ôÊÝáÿ�ãdç&ÿ�ç&ã�êNßìç&Û�Ú$äðêNç@êdü:ÝØÝ0Þ�êdß*è�Ú�êdÝB× î�à!^3÷N�ØÙ&Ý-ãXêdü�Ýáä+Ú�Þ�ê
ænÝ-E[ï�ÝBÚ$ãDÞ-ó�Þ�Ý0Ù�Ý0ãNÚ�ä:ãdÝBÞ�â�ä9êDÞªEAÝ-ãNÝ�ãNÝ-ÿÊç�ãdêdÝ0×�Þdü:çME ß*Û:í4êdü�Ú�ê Þ�â�ÜDü ÚVÞ�ß*èéÿ:ä*ÝØÚ$ÿ�ÿ:ãdç�Ú�ÜDü�E£Ú�Þ7â�Þ�â�Ú�äìä*ïYèYç&ãdÝáãdç&ô:â�Þ�ê
êdç�ô�Ú�Û�×öä*ß*èYßìêdÝB×¿Û:ç�ß+Þ�Ý&÷

oApCo �n{��d����x��P�Q{ªu!� x'u{��� wdx����!x��@�	�
õ£ü:Ý@è=â:äìêdßH;!ô�Ú$Û�×þô:ãNßìÝ-a�ïþ×:ß*ÞNÜ%â�ÞNÞdÝ0×¿Ú$ôÊç�Ù�Ý©ü�Ú�Þ ÞdÝ-Ù&Ý-ãDÚ$ä�ÿ�ç�êdÝ0Û&êNß*Ú�äTÚ�×�Ù�Ú�Û&êDÚ$í&Ý0Þ£Þ�â�èYè�Ú�ãdß�G-ÝB×öü:Ý0ãdÝ&÷

�s���X�
�����I������ ���¡��� 
 ����¢��£f¡¥¤)¦�§1¨E©ª¨E����¤«¡���¨1 ��­¬ õ£ü:Ý Þ�ß*í�Û�Ú�äáè�Ú"ï ô�Ý ßìèéÿ�Ú�ßìãNÝ0× 7JÝ�÷ í�÷*ó�ôðï Û:ç&ß*ÞdÝ�ó
ÜDü�Ú$Û:Û�Ý-äTÜDü�Ú�ãNÚ&Ü1êdÝ0ãdß+Þ�êdß+Ü-Þ0ó&ãNÝ-Ù&Ý-ãNô�Ý0ãNÚ$êdß*ç�ÛTó*÷ì÷*÷ =@ç�Û�äìï ß*Û Þ�ç&èéÝ©Þdÿ�ÝBÜ%ßHX�Ü©ænãNÝ?>�â:Ý-Û�Ü%ï ô�Ú�Û�×:Þ0÷¯®[ü:Ý-ÛºãNÝ0Ü%ç&í�Û:ßìêdß*ç�Ûþß*Þ
ô�Ú�ÞdÝ0×éç&ÛéÞdÝ-Ù&Ý-ãDÚ$ä�ß*Û�×�Ý0ÿ�Ý0Û�×�Ý-Û�ê£×�Ý0Ü-ß*Þdßìç&Û�ÞXænãNç�è¬×�ßHUÊÝ0ãdÝ0Û&êµænãdÝJ>&â�Ý-Û�Ü-ïYÞdâ:ô:ô�Ú�Û�×:Þ0ó$êNü:ÝØ×�ÝBÜ%ç�×�ß*Û:í@ç$æTÚ@ä*ß*Û:í�â:ß+Þ�êdß+Ü
èYÝBÞdÞNÚ$í&ÝVÛ�Ý-Ý0× Û:ç�ê©ôÊÝ Þ�Ý0Ù�Ý0ãdÝ0äìïºß*èYÿ�Ú$ß*ãdÝB×Fó�Ú�Þ©ä*ç�Û:íºÚ�ÞØêNü:Ý�ãdÝ0è�Ú$ß*Û:ßìÛ�í¿Ü-äìÝBÚ$Û Þdâ:ô:ô�Ú$Û�×:Þ@Þdâ:ÿ:ÿ�äìï�ÞdâN° Ü%ß*Ý-Û�êNäìï
ãdÝ0äìß+Ú$ô:ä*Ý ß*Û�ænç�ãNè�Ú�êNßìç&ÛT÷�õ£ü:ß+Þ�E£Ú�ÞVÜ%ç�ÛdX�ãdèéÝB×®ô�ï®ÞdÝ-Ù�Ý0ãNÚ�ä7Ý:9�ÿÊÝ-ãNßìèéÝ0Û&êDÞk7�Þ�Ý0Ý�óXÝ�÷ í�÷*ó�\ ��] =1÷®îðâ:ãNÿ:ãNß*ÞdßìÛ�í�ä*ï�óQÝ-Ù�Ý0Û
E ü:Ý-Û�êNü:ÝØÜ-ç�èVô:ßìÛ�Ú�êdß*ç�Ûéß+ÞµÞdßìèéÿ:ä*ïéÿ�Ý0ã�ænç&ãdèéÝB×�Ú�ê7êNü:Ý[B � ��Þ�êNÚ�êNÝ�ä*Ý-Ù�Ý0ä�ó�ßìê)ß+Þ7ç�ô�Þ�Ý0ãdÙ&Ý0×Vêdü�Ú$êµêNü:ÝáèVâ:ä9êNßV;!ô�Ú�Û�×
Ú$ÿ:ÿ:ãNç&Ú&ÜDüöß+Þ£ïðßìÝ0ä*×�ß*Û:í�ôÊÝ%êdêdÝ-ãáÿ�Ý0ã�ænç&ãdè�Ú$Û�Ü%Ý4Ú$Û�×¿Û:ç&ß*ÞdÝ4ãdç&ô:â�Þ�êdÛ:ÝBÞdÞ)êdü�Ú$Û ÚYãdÝ0í�â:ä+Ú$ãAænâ:ä*äV;!ô�Ú�Û�×ºÞ�ï�Þ�êdÝ-èº÷

îðßìèéß*ä*Ú�ã^Ü%ç�Û�Ü%ä*â�Þ�ß*ç�Û�ÞlEAÝ-ãNÝ Ú$ä+Þ�ç©ç�ô�Þ�Ý0ãdÙ&Ý0×@ß*Û=êNü:Ý£ænãDÚ$èéÝ-EAç�ã�@4ç$æ�êNü:Ý èéß*ÞNÞdßìÛ:íØænÝ0Ú$êdâ:ãNÝAêdü:Ý0ç�ãNï)\ ±�óU²M]!÷`å�ÛVêdü�ß*Þ
Ü-Ú�ÞdÝ�ó"ßìêlE£Ú�ÞTÞdü:çME Û4êNü�Ú�êBóNB m³hURCWv´URChUµ¯VrO+a@W¥Afh6VxB%OPBEhIR|h3m³O+a@W³RuhIB�Vx?�m.W�FUO1LN_�WxV1ó�Þ�ß*í�Û�ßVX�Ü0Ú$Û�êdä*ï©ô�Ý-ê�êdÝ0ãQÜ-ä*Ú&ÞdÞdßHX�Ü-Ú$êdß*ç�Û
ÿ�Ý0ã�ænç&ãdè�Ú$Û�Ü%Ý Ü%ç&â:ä+× ôÊÝþÚ&ÜDü:ß*Ý-Ù�ÝB×�ôðï®×�ß+Þ�ãNÝ-í�Ú$ãD×�ßìÛ�íöêNü:ÝöÛ:ç&ß*Þdï ×�Ú�êNÚ�7Jâ�ÞdßìÛ:í�èéÚ�ãdí&ßìÛ�Ú$ä7×�ß+ÞjêNãdß*ô:â�êNßìç&Û�Þ�=4ç�ã3ôðï
ßìÛ�êdÝ0í�ãDÚ�êNßìÛ:í®ç�Ù&Ý-ã�Ú$ä*ä ÿ�ç�ÞdÞdß*ô:äìÝ Ù�Ú�äìâ:ÝBÞ�ç$æØêdü:Ý�èYß+ÞNÞ�ß*Û:íZ×:Ú�êDÚZÜ%ç&Û�×�ßìêdß*ç�Û�Ú�äìä*ï�ç�Û êdü�Ý�Ü%ä*Ý0Ú�Û ænÝBÚ�êdâ�ãdÝBÞ ¬ îðÝ0Ý
îðÝ0Ü%êdß*ç�Û òVænç�ã£ænâ:ãdêdü:Ý0ã�×�ß+ÞdÜ-â�ÞdÞdß*ç�ÛºÚ$ôÊç�â�ê êNü:ß*Þ0÷

�s���X�
���d©ª��¤���§E¨E¡�¶d¬ îðâ�ô:ô�Ú$Û�×�èéçð×:Ý-ä*ßìÛ:í�E ßìä*ä�â�Þdâ�Ú�äìä*ï=ôÊÝáèéç�ãNÝ ãNç�ô:â�Þ�ê0÷Qå�Û�×�Ý0Ý0×FóðÞdßìÛ�Ü-Ý êdü�ÝØ×�ß*èéÝ-Û�Þdßìç&Û
ç$æ Ý0Ú&ÜDüL7JÞdâ:ô:ô�Ú�Û�×~=©ænÝBÚ�êdâ�ãdÝöÞdÿ�Ú&Ü%Ý�ß+Þ=ÞdèéÚ�äìä*Ý-ãBóQß9êYß*Þ=Ý0Ú�Þdß*Ý-ã@êNç(Ý0Þ�êdß*è�Ú�êdÝöãdÝ0äìß+Ú$ô:ä*Ý Þ�êNÚ�êNß*Þ�êdß+Ü-Þk7nãNÝ0Þdâ:äìêdß*Û:í(ß*Û�Ú
èYç&ãdÝþãdç&ô:â�Þ�êVÿ�Ú�ãNÚ�èéÝ%êdãNß�G0Ú�êNßìç&ÛN=1÷ � ç&ãdÝ0ç�Ù�Ý0ã0ó`êdü:ÝºÚ$ä*äH;
ÿÊç�ä*Ýöèéç�×�Ý-ä*ß*Û:í â�Þ�â�Ú�äìä*ïZâ�ÞdÝ0×Zß*ÛÔÖØîP^ E ßìä*ä£ô�Ý¿èéç�ãNÝ
ãdç&ô:â�Þ�ê£ßìæXÿ�Ý0ã�ænç&ãdèéÝ0×þç�Û Þdâ:ô:ô�Ú�Û�×:Þ0ó�ß�÷ Ý�÷*ó:ß*ÛºäìçMEAÝ-ã ×�ß*èéÝ-Û�Þdßìç&Û�Ú$äTÞdÿ�Ú&Ü%Ý0Þ0ó�êdü�Ú�Ûºç�Ûþêdü:Ý4ænâ:ä*äH;
ô�Ú�Û�×ºÞ�ß*í�Û�Ú$ä|\ìñ �J]!÷

·d¸ £@¡�¡¥��§¹£@ �º�¡�» ¸ �I��¡uº¼¬ õ`ãNÚ�Û�Þ�ßìêdß*ç�Û�Þ@ô�Ý-ê�E)Ý0Ý-ÛZèéç�ãNÝ Þ�êNÚ�êNßìç&Û�Ú$ãNï�ÞdÝ-í&èYÝ0Û�êNÞ@ç�æ ÞdÿÊÝ-Ý0ÜDü�×:ç Û:ç$ê=Û�Ý0Ü�;
Ý0ÞNÞdÚ�ãdß*äìï ç�Ü0Ü%â:ã@Ú�ê4êNü:Ý�ÞdÚ�èYÝYêNßìèéÝ�Ú�Ü-ãdç�ÞdÞØêdü�Ýé×:ßVU�Ý-ãNÝ-Û�ê4ænãdÝJ>�â:Ý-Û�Ü-ï(ô�Ú�Û�×:Þ8\ ½�]
ólE ü:ß+ÜDü è�Úg@&Ý0ÞØêdü�ÝYÿ�ßìÝBÜ%Ý-E ß+ÞdÝ
ÞjêDÚ�êdß*ç�Û�Ú$ãNï�Ú�ÞNÞ�â�èYÿ:êdß*ç�Û èYç&ãdÝéænãDÚ$í&ßìä*Ý�÷ õ£ü�ÝöÞ�â�ô:ô�Ú$Û�× Ú�ÿ:ÿ:ãNç&Ú&ÜDü�è�Ú"ï�ü�Ú"Ù&ÝYêdü:Ý�ÿÊç$êNÝ-Û�êdß+Ú$ä7ç�æAãNÝ-ä+ÚM9�ß*Û:í¿êdü:Ý
Þ�ïðÛ�ÜDü:ãNç�Ûðï Ü-ç�Û�Þ�êdãDÚ$ß*Û�êAß*Û:ü:Ý0ãdÝ0Û&ê�ß*Û Ü%â:ãNãNÝ-Û�êAB � ��Þ�ï�Þ�êdÝ0èéÞ0÷



f ���������	��
�
 qut�
�qmt

·s¸ £@¡�¡¥��§C ��v��»p¨��¯»����I��»j�� 
 �¨1¡¥¶M£@¡�¤y©ª��¤���§E¨E¡�¶�¬ ûØßVU�Ý-ãNÝ-Û�ê�ãNÝ0Ü-ç�í&Û:ß9êNßìç&Û©Þ�êdãDÚ�êNÝ-í&ßìÝBÞFèéßìí&ü&êTâ�ä9êNßìè�Ú�êNÝ-ä*ï
ôÊÝ3Ú$ÿ�ÿ:äìß*Ý0×¿ß*Û ×�ßVU�Ý-ãNÝ-Û�êáÞdâ:ô:ô�Ú�Û�×:Þ0÷|I:ç&ã Ý:9:Ú$èéÿ:ä*Ý�ó:×�ßHU�Ý-ãNÝ-Û�ê êdß*èéÝ��BænãNÝ?>�â:Ý0Û�Ü%ïöãdÝBÞ�ç&äìâ�êNßìç&ÛöêNãNÚ&×�Ý-çRU�Þ Ü-ç�â:ä+×þô�Ý
ÜDü�ç&ÞdÝ-Û�7JÝ�÷ í�÷*ó^êdß*èéÝºãdÝBÞ�ç&äìâ�êNßìç&Û Ú$Û�×#E ß+×ðêdü ç$æ©Ú$Û�Ú�äìï�Þdß*Þ�E ßìÛ�×�çME ×�Ý0ÿ�Ý0Û�×�ß*Û:í®ç�Û�êNü:Ý¿ænãdÝJ>�â:Ý-Û�Ü-ï�Þ�â�ô:ô�Ú$Û�×~=1÷
IQß*Û�Ú$ä*ä*ï�ó�Þdç�èéÝ@Þ�â�ô:ô�Ú$Û�×:Þ£è�Ú"ï ô�Ý@ß*Û:ü:Ý0ãdÝ0Û�êdä*ï ô�Ý-ê�êNÝ-ã ænç&ãáÜ%Ý0ã�êDÚ$ß*ÛþÜ%ä+Ú�ÞNÞdÝ0Þ£ç$æXÞ�ÿÊÝ-ÝBÜDü Þ�ç&â:Û�×:ÞAêNü�Ú$Û¿ç$êNü:Ý-ãDÞ-÷
� £��
�f�|��������»j��¨E�C¡� w£@¡¥¤ ¤)�I£
	M�¯£@»��� z¬ �ØÛ:Ý4ç$æQêdü:Ý3Ü-ç�èéèéç�Û¿ç�ô�
jÝBÜ1êNßìç&Û�Þe\ ½g]TêdçéêNü:ß+Þ�Þ�Ý0ÿ�Ú$ãDÚ�êNÝØèéç�×�;

Ý0äìß*Û:íéç$æQÝ0Ú&ÜDüöænãNÝ?>�â:Ý0Û�Ü%ï�ô�Ú�Û�×þü�Ú�Þ£ôÊÝ-Ý0ÛöêNü�Ú�ê�ß*èéÿ�ç&ã�êDÚ$Û�ê ßìÛ�ænç&ãdè�Ú$êdß*ç�Ûöß*Ûþêdü:Ý4ænç&ãdèxç�æQÜ-ç�ãNãdÝ0ä*Ú$êdß*ç�Û ôÊÝ%ê�EAÝ-Ý0Û
ô�Ú$Û�×:Þ3èéÚ"ï ô�Ý�ä*ç&Þ�ê0÷¿Ö�äìêdü:ç&â:í�ü êNü:ß*Þ=è�Ú"ï(ô�Ý êdãNâ:Ý�óXÞ�Ý0Ù�Ý0ãNÚ�äXÞ�êdâ�×�ßìÝBÞ)\ ½M]!óQÚ&Þ E)Ý0äìäµÚ&Þ4êdü�Ý í�çðç�×�ãNÝ0Ü-ç�í&Û:ß9êNßìç&Û
ãDÚ�êNÝ0Þ4Ú�ÜDü�ßìÝ0Ù�Ý0×�ç�Û Þ�è�Ú$ä*äXænãNÝ?>�â:Ý-Û�Ü%ï ô�Ú�Û�×:Þ�\ ò�ó���]!óFêdÝ0Û�× êdçºÞ�ü:çME³êdü�Ú$ê4èéç�Þjê@ç$æµêdü:Ý�ÿ:ü�ç�Û:Ý-êdß+Ü=ß*Û�ænç�ãNè�Ú�êNßìç&Û
ß+Þ©ÿ:ãNÝ0ÞdÝ-ãNÙ�Ý0×¿ß*Û�ÝBÚ�ÜDü ænãNÝ?>�â:Ý0Û�Ü%ïºô�Ú�Û�× 7nÿÊç&ÞNÞdßìô:ä*ï ÿ:ãNç�Ùðß*×�ÝB×¿êdü�Ú$êSEAÝ=ü�Ú"Ù�Ý3Ý0Û:ç�â:í&ü êdÝ0èéÿ�ç&ãNÚ�ä`ß*Û�ænç�ãNè�Ú�êNßìç&ÛN=1÷
õ£ü�ß*Þ�×:ãNÚ�E ô�Ú&Ü�@�E ßìä*äTôÊÝ Xd9�Ý0×¿ôðï�êdü:Ý@èéÝ-êdü:ç�×¿ÿ:ãNÝ0ÞdÝ-Û�êdÝB×öÛ:Ý-9ðê0÷

� �����-�t��&�� i��-���S�'�:&�� 2k��i�i�����j 0n254
å!æ'EAÝ @�Û�çME_E ü:Ý0ãdÝ4êNü:Ý@Û:ç�ß+ÞdÝ©ß+Þ0ó�Ú$Û�×¿ô�Ú&Þ�ÝB×öç&Û¿êdü:Ý@ãNÝ0Þdâ:äìêNÞ ç&ô�êNÚ�ßìÛ:ÝB×5E ßìêdü èéß+ÞdÞdß*Û:í�×:Ú�êDÚ�\ ±�ó�²M]!ó:ßìèéÿ:ãNÝ0ÞNÞdßìÙ&Ý
Û�ç�ß+Þ�ÝYãdç&ô:â�Þ�êdÛ:ÝBÞdÞ4Ü0Ú$Û�ôÊÝ�Ú�ÜDü:ß*Ý-Ù&Ý0× ôðï â�Þdß*Û:íöêNü:Ýéè�Ú$ãNí�ß*Û�Ú$äX×�ß+ÞjêNãdß*ô:â�êNßìç&ÛTóTÝ0Þ�êdß*è�Ú�êNßìÛ:íþêdü�Ý�B � ��Ý-èéß*ÞNÞdßìç&Û
ÿ�ãdç&ô�Ú$ô:ß*ä*ß9êjï3ô�Ú�ÞdÝ0×Vç�ÛVêdü:Ý�Ü-äìÝBÚ$ÛVænãdÝJ>&â�Ý-Û�Ü-ï3ô�Ú$Û�×:ÞXç�Û:ä*ï�÷Qå�ÛYç�â:ã7Þdâ:ô:ô�Ú�Û�×YÚ$ÿ:ÿ:ãNç&Ú&ÜDüTóMEAÝ£×:ç©Û�ç$êµÚ�ÞNÞdâ:èéÝ)êNü�Ú�ê
EAÝ�@ðÛ:çME@ó:ç&ãá×�Ý-êdÝ0Ü%êØÝ-9ðÿ�äìß+Ü%ßìêdä*ï�óNE ü:Ý-ãNÝ@êdü�Ý3Û:ç�ß+ÞdÝ@ß*Þ0÷	I:ç�ä*ä*çME ßìÛ:íéêNü:Ý=Ú�ô�ç�Ù&Ý3×�Ý-Ù&Ý-ä*ç�ÿ:èéÝ-Û�êDÞ�Ú$Û�× ×:ß*ÞNÜ%â�ÞNÞdßìç&Û�Þ-ó
ßìêºêdüðâ�Þ¿Þ�Ý0Ý-è�Þ¿ãdÝBÚ�Þdç�Û�Ú�ô:ä*Ý êdç ßìÛ�êdÝ0í�ãDÚ�êNÝ�ç�Ù�Ý0ãþÚ�äìä4ÿÊç&ÞNÞ�ß*ô:ä*Ý�ÿÊç&Þdß9êNßìç&Û�Þöç�æ3êdü�Ý Û:ç&ß*Þdï[ô�Ú�Û�×:Þ0óáÚ$Û�× êdüðâ�Þþêdç
Þdß*è=â:äìêNÚ�Û:Ý-ç&â�Þ�ä*ï ×�Ý0Ú�ä�E ß9êNü Ú�äìäQêdü�Ý���� �g¦¬ÿÊç&ÞNÞdßìô:ä*ÝéÞ�â:ô�ô�Ú$Û�× Ü%ç&è=ô:ß*Û�Ú�êNßìç&Û�Þ����� 7 E ßìêdü���� ñ �-�?�-�:����óTÚ$Û�×
Ú�ä*Þdç ß*Û�Ü%ä*â�×�ß*Û:íþêdü:ÝVÝ-èéÿ�êjï ÞdÝ%ê�=áÝ:9ðêNãNÚ&Ü1êdÝB×¿ænãdç&è�êdü:Ý=ænÝ0Ú�êNâ:ãNÝ=Ù�ÝBÜ1êNç�ã!� � ÷áå�Û�êNãdç�×�â�Ü-ßìÛ�í êdü�Ý=ü:ß+×:×�Ý0Û�Ù�Ú$ãNß*Ú�ô:ä*Ý� �� ó:ãNÝ-ÿ:ãNÝ0ÞdÝ-Û�êdß*Û:íYêdü�Ý3ÞjêDÚ�êdß+Þ�êdß+Ü-Ú$ä�7nÝ:9:Ü-äìâ�Þdß*Ù�Ý3Ú$Û�×þèVâ�êdâ�Ú$ä*äìïþÝ:9�ü�Ú$â�ÞjêNßìÙ&ÝJ=)Ý-Ù&Ý-Û�ê êdü�Ú$ê êdü:Ý3ænÝ0Ú�êNâ:ãNÝ4Þdâ:ô�ÞdÝ%ê�����ß+ÞebNÜ%ä*Ý0Ú$ÛNc�7JãdÝ0äìß+Ú$ô:ä*ÝJ=%ó&Ú�Û�×=ß*Û�êdÝ0í�ãDÚ�êdß*Û:í4ç�Ù�Ý0ãQÚ�äìä�ß9êDÞ^ÿ�ç�ÞdÞdß*ô:äìÝ£Ù�Ú$ä*â:ÝBÞ-ógEAÝ�Ü-Ú�Û=êNü:Ý-ÛéãNÝ-E ãNß9êNÝAêdü:Ý ä*ç�Ü-Ú$ä�ÿÊç&Þ�êdÝ0ãdß*ç�ã
ÿ�ãdç&ô�Ú$ô:ß*ä*ß9êjïöÚ&Þ-W

 87C¡ £ ¤ � � �G� =|� ��
�:� �

 87¢¡ £ � � �� ¤ � � �x� = � ��
��� �

 87¢¡ £ ¤ � �� �Q� � �G� � =Q 87 � �� ¤ � � =

� ��
��� �

 87¢¡�£Y¤ � �� �G� � =Q 87 � �� ¤ � � = 7��R=

E ü�Ý-ãNÝ5 87 � �� ¤ � � =@ãNÝ-ÿ:ãNÝ0ÞdÝ-Û�êDÞ4êdü:ÝþãdÝ0ä*Ú$êdß*Ù�Ý�ãNÝ-ä*ß*Ú�ô:ß*äìßìêjï ç�æ�Ú(Þ�ÿÊÝ0Ü-ßVXÊÜ�ænÝ0Ú$êdâ:ãNÝöÞdÝ%êB÷e� ãdÝ0ÿ:ãdÝBÞ�Ý0Û�êNÞ4êNü:Ý5E ü:ç&äìÝ
ÿ�Ú$ãDÚ$èéÝ%êNÝ-ã£Þ�ÿ�Ú&Ü%Ý&óYE ü�ßìä*Ý¹� � ×�Ý0Û:ç$êNÝ0Þ)êdü:Ý4ÞdÝ%ê ç$æ�7�ÖáàØà[=)ÿ�Ú$ãDÚ$èéÝ-êdÝ-ãDÞ)â�Þ�ÝB×�êNçYÜ-ç�èéÿ:â�êNÝáêNü:Ý@Þ�â:ô�ô�Ú$Û�×öÿ�ç�ÞjêNÝ:;ãNß*ç�ãDÞ-÷

õ)ïðÿ:ß+Ü-Ú$ä*ä*ï�ó`êdãDÚ$ß*Û:ßìÛ�í(ç$æ£êdü�Ý!� Û:Ý0â:ãDÚ$äµÛ�Ý%êNÞ�E)ç&â:ä+×®ô�Ý¿×�ç�Û:Ýöç�Û�Ü-ÝöÚ$Û�× ænç&ãVÚ�äìä)ç�Û Ü-äìÝBÚ$Û�×:Ú$êNÚ:óXÚ$Û�× êdü:Ý
ãNÝ0Ü-ç�í&Û:ßHG0Ý-ã|EAç�â�ä*×Vêdü�Ý-Û ôÊÝMFpSjF�AuO:WGSáç�Û�ä*ßìÛ�ÝØÞdßìèéÿ:ä*ïVôðïéÚ�×"
jâ�ÞjêNßìÛ:í3êdü:Ý[E)Ý0ßìí&ü&êDÞ| 87 � �� ¤ � � =	7�ÞjêNßìä*ä�ãNÝ-ÿ�ãdÝBÞ�Ý0Û&êNßìÛ�íÚ=äìß*èéß9êNÝ0×þÞ�Ý-ê)ç$æ��Zÿ�Ú$ãDÚ$èéÝ-êdÝ-ãDÞ�=QêdçVßìÛ�Ü-ãdÝBÚ�ÞdÝ êdü�ÝØí&äìç&ô�Ú$ä�ÿ�ç�ÞjêNÝ-ãNßìç&ãNÞ0÷`õ£ü:ß+Þ£Ú�×:Ú�ÿ�êNÚ$êdß*ç�Û Ü0Ú$Û ôÊÝáÿÊÝ-ãdænç�ãNèéÝ0×�ôðï
ç&Û:ä*ßìÛ:Ý@ÝBÞjêNßìè�Ú$êdß*ç�Û¿ç$æQêdü:Ý3Þdßìí&Û�Ú$äH;
êdçg;!Û:ç&ß*ÞdÝáãDÚ�êNßìçYç�ã ôðï ç&Û:äìß*Û:Ý&ó:â:Û�Þdâ:ÿÊÝ-ãNÙ�ß+ÞdÝ0×Fó$# �­Ú&×:Ú$ÿ:êNÚ�êNßìç&ÛT÷

®[ü�ßìä*Ý3ßìêØß+Þ�ÿ:ãNÝ%êdêjïöÝ0Ú&Þ�ïöêdç5>�â:ß+Ü�@ðäìïþÝ0Þ�êdß*è�Ú�êdÝVÚ$Ûðï¿Þdâ:ô:ô�Ú$Û�×¿ä*ßH@&Ý-ä*ßìü:çðç�×ºç�ãáèéÚ�ãdí&ßìÛ�Ú$ä�×�ß+Þ�êdãNßìô:â:êdß*ç�Û�E ü:Ý0Û
EAç�ã�@ðßìÛ�í�E ßìêdü ú4Ú$â�ÞNÞ�ß+Ú$Û ç�ã=è=â:äìêdßH;�ú4Ú�â�ÞNÞ�ß+Ú$ÛZ×�Ý0Û�Þ�ßìêdß*Ý0Þk\ ±J]
ó^Þ�êdãDÚ$ß*í�ü ßìèéÿ:ä*Ý-èéÝ-Û�êDÚ�êdß*ç�ÛZç�æ�7��R=©ß+Þ3Û�ç$êVÚ�äHE£Ú"ï�Þ
êNãNÚ&Ü1êDÚ$ô:ä*ÝYÞdß*Û�Ü%ÝYß9ê4ãNÝ?>�â:ß*ãdÝBÞ�êNü:Ýéâ�Þ�Ý�7JÚ�Û�× êNãNÚ�ßìÛ�ßìÛ:í�=�ç�æ%� Û:Ý-â:ãDÚ$äQÛ:Ý-ê�E)ç&ã<@�Þáêdç¿Ý0Þ�êdß*èéÚ$êdÝéÚ$ä*äQêdü:ÝéÿÊç&Þ�êdÝ-ãNß*ç�ãDÞ
 87C¡ £ ¤ ���� �x� � =1÷,B�çMEAÝ-Ù�Ý0ã0ó0ß9êTü�Ú�Þ�êNü:ÝµÚ�×:Ù"Ú�Û�êNÚ$í&ÝXç$æðÛ:ç$ê�ãNÝ?>�â:ß*ãNßìÛ:íAêNü:ÝµÞdâ:ô:ô�Ú�Û�×©ßìÛ�×:Ý-ÿÊÝ-Û�×�Ý0Û�Ü%Ý)Ú�ÞNÞ�â:èéÿ�êNßìç&Û8\ òg]
÷ÖáÛéßìÛ�êdÝ0ãdÝBÞjêNßìÛ�í4Ú�ÿ:ÿ:ãNç�9�ßìè�Ú�êNßìç&Û3êNç4êdü:ß+Þeb�ç&ÿ�êdß*è�Ú$ä�cØÞdç�ä*â�êNßìç&ÛVêNü:ç�â�í�üéÜ%ç�Û�Þ�ß+ÞjêDÞXßìÛ�Þdßìèéÿ:ä*ï=â�Þ�ß*Û:í©êdü:ÝáÛ:Ý-â:ãDÚ$ä
Û�Ý%êNÞ�êdü�Ú$ê�Ú�ãdÝºÚ"Ù�Ú$ß*ä*Ú�ô:ä*ÝT7C� ç�æØêNü:Ý-è�ßìÛ êdü�Ý(Ü-Ú�ÞdÝ¿ç$æØô�Ú�ÞdÝ-ä*ßìÛ:Ý Þdâ:ô:ô�Ú�Û�× ÖØîP^!=éÚ�Û�×FóAãdÝ-;
ß*Û�êdãNç�×�â�Ü%ß*Û:í�êdü:Ý
ß*Û�×�Ý0ÿ�Ý0Û�×�Ý0Û�Ü%ÝYÚ�ÞNÞ�â:èéÿ�êNßìç&ÛTó:êNçöÚ$ÿ�ÿ:ãdç�9�ß*è�Ú�êdÝ3Ú�äìä�êdü:Ý=ç$êdü�Ý-ãØÞdâ:ô:ô�Ú$Û�× Ü-ç�è=ô�ßìÛ�Ú$êdß*ç�Ûºÿ:ãNç�ô�Ú�ô:ß*äìßìêdß*Ý0Þ ß*Û#7*�R=1óÊÚ�Þ
ænç&äìä*çME�Þe\ ò�ódfg]«W

 87¢¡ £ ¤ � �� �G� � =|�_ 87¢¡ £ ='&��(
)
*
 87C¡�£�¤ ���� �x� � = 87C¡�£�= 7Jò =

#|9�ÿ�Ý0ãdß*èéÝ-Û�êNÚ�ä�ãNÝ0Þdâ:ä9êDÞáç&ô�êNÚ�ßìÛ�Ý0×ºænãNç�è�êdü:ß+Þ I:â:ä*ä 6 ç�èVô:ßìÛ�Ú�êdß*ç�Û(Ú�ÿ:ÿ:ãNç&Ú&ÜDü¿ß*Û ×:ßVU�Ý-ãNÝ-Û�êØÛ�ç�ß+Þ�ïºÜ%ç&Û�×�ßìêdß*ç�Û�Þ
Ú�ãdÝ=ãdÝ0ÿ�ç&ã�êNÝ0×ºß*Û#\ ò�óNfg]
ó�E ü:Ý0ãdÝ@êNü:Ý=ÿÊÝ-ãdænç�ãNè�Ú$Û�Ü-Ý3ç$æXêNü:ß*Þ©Ú$ôÊç�Ù�ÝVÚ$ÿ:ÿ:ãNç�9�ßìè�Ú$êdß*ç�Û�EAÚ&ÞáÚ�ä*Þdç Ü%ç&èYÿ�Ú$ãNÝ0×¿êdç êdü:Ý
bdç�ÿ�êNßìè�Ú�ä�c®ÝBÞjêNßìè�Ú�êNç�ãDÞ�7�� =1÷�å�Û�êNÝ-ãNÝ0Þ�êdß*Û:í�ä*ï�ó£ßìê5EAÚ&Þ�Þ�ü�çME Û êNü�Ú�ê�êNü:ß+Þ ß*Û�×�Ý-ÿÊÝ-Û�×�Ý-Û�Ü-Ý�Ú�ÞNÞdâ:èéÿ�êdß*ç�Û[×�ß+×ÔÛ:ç$ê



���������	��
�
 qut�
�qmt `

ü�â�ã�ê@è=â�ÜDü Ú�Û�×(êNü�Ú�ê@êNü:Ý�ãNÝ0Þdâ:ä9êNßìÛ�íþãNÝ0Ü-ç�í�Û�ß9êNßìç&Û�ÿÊÝ-ãdænç�ãNèéÚ�Û�Ü%ÝOE£Ú�Þ4Þ�ß*èéßìä+Ú$ã4êNç¿êdü:Ý�ÿÊÝ-ãdænç�ãNè�Ú$Û�Ü-ÝVç&ô�êNÚ�ßìÛ:ÝB×
ô�ï(êdãDÚ$ß*Û:ßìÛ�íºÚ�Û�× ãdÝBÜ%ç&è=ô:ß*Û:ß*Û:í¿Ú�äìäµÿ�ç�ÞdÞdßìô�äìÝ � Û:Ý%êDÞ)7JÚ�Û�×®Þ�ß*í�Û�ßVX�Ü0Ú$Û�êdä*ï(ôÊÝ%êdêdÝ-ã3êdü�Ú�Û êNü:Ý�ç�ãNß*í�ß*Û�Ú$ä^Þdâ:ô:ô�Ú�Û�×
Ú$ÿ:ÿ:ãNç&Ú&ÜDüN=1÷`å�Ûéô�ç�êdü�Ü-Ú&Þ�ÝBÞ-ó�êNü:Ý�ãNÝ0Ü-ç�í�Û�ß9êNßìç&Û=ãDÚ�êdÝ Ú�Û�×Vêdü:Ý�ãNç�ô�â�ÞjêNÛ:Ý0ÞNÞQêdç4Û:ç&ß*ÞdÝ	EAÝ-ãNÝAí&ãdÝBÚ�êNäìï3ß*èéÿ:ãNç�Ù�Ý0×VÜ%ç&è�;
ÿ�Ú$ãNÝ0× êdçYêdü:Ý@ß*Û:ßìêdß+Ú$äTÞdâ:ô:ô�Ú�Û�×¿Ú$ÿ:ÿ:ãNç&Ú&ÜDüT÷Xõ£ü:ß*ÞAænâ�ã�êNü:Ý-ã�Ü-ç�ÛPX�ãNè�Þ)êdü�Ú$êAEAÝ@×�çYÛ:ç$ê�ÞdÝ-Ý-èxêdçéäìç�Þ�Ý�bdÜ-ãdßìêdß+Ü-Ú�äìä*ïPc
ßìèéÿÊç�ãdêNÚ$Û�ê ß*Û�ænç�ãNè�Ú�êdß*ç�Û�E ü:Ý0Û¿Û�Ý-í�ä*Ý0Ü%êdß*Û:íYêdü:Ý3Ü-ç�ãNãdÝ0ä*Ú$êdß*ç�Ûþô�Ý-ê�E)Ý0Ý-Û¿ô�Ú$Û�×�Þ-÷

å�Û�êdü:Ý©Û:Ý-9�ê£Þ�ÝBÜ1êNßìç&ÛTó�E)ÝØô:ßìÝ-a�ïéßìÛ�êNãdç�×�â�Ü-Ý0× Ú3ænâ:ãdêdü:Ý0ã)Ý-9�êNÝ-Û�Þdß*ç�Û ç�æFêdü:ß+Þ£Ú$ÿ:ÿ:ãNç&Ú&ÜDü8E ü:Ý-ãNÝ êNü:Ý©ÞdÝ-í&èéÝ-Û�êNÚg;
êdß*ç�Û¿ßìÛ�êdç�Þdâ:ô:ô�Ú�Û�×:Þ£ß+Þ£Û:çéäìç&Û:í�Ý0ãA×:ç�Û:Ý4Ý:9�ÿ:ä*ß+Ü%ßìêdä*ï�ó:ô:â:ê£ß+Þ Ú�ÜDü�ßìÝ0Ù�Ý0×þ×�ïðÛ�Ú$èéß+Ü-Ú�äìä*ï ç�Ù�Ý0ãµêNßìèéÝ&ó�Ú$Û�×kE ü:Ý0ãdÝØêdü:Ý
ßìÛ�êdÝ0í�ãDÚ�êNßìç&Ûöç�Ù�Ý0ã Ú$ä*äFÿ�ç�ÞdÞdßìô�äìÝ4ænãNÝ?>�â:Ý0Û�Ü%ïöÞdÝ-í&èéÝ-Û�êNÚ$êdß*ç�Ûöß+Þ ÿ�Ú�ã�ê ç�æ`êNü:Ý3ÞdÚ�èéÝØænç&ãdè�Ú�äìß+Þ�èº÷

� � � � h���� ���)�'��$' &�� � � � *
B � ��Ý-èéß+ÞdÞdß*ç�Û=ÿ�ãdç&ô�Ú$ô:ß*ä*ß9êNßìÝBÞQÚ�ãdÝ)êjïðÿ:ß+Ü-Ú$ä*ä*ï@èYç�×�Ý0äìÝB×Vêdü:ãNç�â:í&üYú4Ú�â�ÞdÞdß+Ú$Û=èéßH9ðêdâ:ãNÝ0ÞXç&ãQÛ�Ý-â:ãDÚ$äðÛ:Ý-ê�E)ç&ã<@�Þ0÷�® Ý
ÿ:ãdç&ÿ�ç�Þ�Ý©ü:Ý0ãdÝ4Ú$Û¿Ú$äìêdÝ-ãNÛ�Ú$êdß*Ù�ÝØÚ�ÿ:ÿ:ãNç&Ú&ÜDüTó&ãNÝ%ænÝ0ãdãNÝ0× êdçéÚ�ÞAB � � ��ó�ß*Û�êdÝ-í&ãNÚ$êdß*Û:íVÞ�êNÚ�Û�×:Ú�ãN×kB � �(Þe7JãdÝ-ænÝ-ãNãdÝB×�êNç
Ú�Þ�bjêNÝ-èéÿÊç�ãDÚ$ä'B � ��Þ<cY=SE ß9êNü Þ�êNÚ$êdÝ:;�×�Ý0ÿ�Ý0Û�×�Ý-Û�ê@ænÝBÚ�êdâ�ãdÝ-;
ô�Ú&Þ�ÝB×¥B � �(Þ)7JãdÝ-ænÝ-ãNãdÝB× êdç Ú&Þ�bjænÝ0Ú$êdâ:ãNÝ8B � ��Þ<cY=
ãdÝBÞ�ÿÊç�Û�Þdß*ô:äìÝéænç&ã@êdü�Ý Ý0Þ�êdß*è�Ú�êdß*ç�ÛZç�æ)êNü:Ý Ý0èYß+ÞNÞ�ß*ç�Û®ÿ:ãNç�ô�Ú�ô:ß*äìßìêdß*Ý0Þ0÷þå�Û êNü:ß*ÞVÜ-Ú&Þ�Ý&ó`ÝBÚ�ÜDü ænÝ0Ú$êdâ:ãNÝ�Ù�ÝBÜ1êdç&ãe� � Ú$êêdß*èYÝ�� ß+Þ�Ü-ç�Û�Þdß*×:Ý-ãNÝ0×ºÚ�Þ�ÚOX~9ðÝB×ºäìÝ0Û:í$êNü(Þ�ÝJ>�â:Ý-Û�Ü-Ý�ódE ü�ß*ÜDü ü�Ú&Þ�Þdâ:ÿ:ÿÊç&ÞdÝ0×�ä*ïöôÊÝ-Ý0Û í�Ý-Û�Ý-ãDÚ�êdÝB×¿ô�ï¿ÚYêdÝ0èYÿÊç�ãDÚ$ä
B � �	Þ�êNÚ$êdÝ¿Þ�ÿÊÝ0Ü-ßVX�Ü5B � ��ænç&ã�E ü:ß+ÜDü�ÝBÚ�ÜDü�Þ�êNÚ�êNÝ ß+Þ=Ý0èYßìê�êNßìÛ�í�ß*Û�×�ß*Ù�ß+×�â�Ú�ä7ænÝBÚ�êdâ�ãdÝ¿Ü%ç�èéÿÊç�Û:Ý0Û�êNÞ@êNü�Ú�êéÚ$ãNÝ
èYç�×�Ý0äìÝB×®ôðï�ó�Ý&÷ í�÷ìó`ç�Û:Ý ×:ßìèéÝ-Û�Þ�ß*ç�Û�Ú�ä)ú4Ú$â�ÞdÞdß*Ú�Û èéßH9ðêdâ:ãNÝ0Þ0÷þõ£ü:ÝéænÝBÚ�êNâ:ãdÝ)B � ��êdüðâ�Þ=äìçðç @ðÞ@Ú$ê=Ú$ä*ä7ÿÊç&ÞNÞ�ß*ô:ä*Ý
Þ�â:ô�ô�Ú$Û�×VÞ�Ý0í�èéÝ-Û�êDÚ�êdß*ç�Û�ÞQÚ�Û�×=Ú�â�êdç&è�Ú�êdß+Ü-Ú�äìä*ï4ÿ�Ý0ã�ænç&ãdè�Þ`êdü�Ý£Ü-ç�èVô:ßìÛ�Ú�êdß*ç�Û=ç$æ�êNü:Ý£äìß�@�Ý0äìß*ü:çðç�×:Þ�êdç4ïðßìÝ0ä*×VÚØÞdßìÛ�í�ä*Ý
Ý-èéß*ÞNÞdßìç&Ûþÿ:ãNç�ô�Ú$ô:ß*äìßìêjï�÷

õ£ü:Ý=ãNÝ0Þdâ:äìêdß*Û:íþÚ�ãNÜDü:ßìêdÝBÜ1êNâ:ãdÝVß*ÞØß*äìä*â�Þ�êdãDÚ�êdÝB×(ß*Û¥IQßìí&â:ãNÝ ��÷4å�Û�êdü:ß+Þ©Ý:9:Ú$èéÿ:ä*Ý�óÊêdü�ÝOB � � ��ß+Þ4Ü%ç&èYÿÊç&ÞdÝ0×(ç$æ
Ú$ÛDB � ��êdü�Ú$ê4ü�Ú$Û�×�ä*Ý�Þ�ÝJ>�â:Ý-Û�Ü-Ý0Þ©ç$æµænÝ0Ú�êNâ:ãNÝ0ÞØêdü:ãNç�â�í�ü(êNßìèéÝ&÷Võ£ü:ß+ÞeB � ��ß+Þ©Ü-ç�èéÿÊç&ÞdÝ0×(ç�æAògH�W1mGO1T�O�hIT�_xB�i6a�O
Ü%ç�Û�Û:Ý0Ü%êdÝ0× ÞjêDÚ�êdÝBÞk7C¡ � ó|¡ � Ú$Û�×#¡
	?=VÚ$Û�×ZÝ0Ú&ÜDü�ÞjêDÚ�êdÝ¿Ý-èéßìêNÞYÚ(Ù&Ý0Ü1êNç�ãVç$æ ænÝ0Ú$êdâ:ãNÝ0ÞYÚ�êYÝ0Ú&ÜDüZêdß*èéÝþÞ�êdÝ-ÿ�÷®õ£ü�Ýÿ�Ú$ãdêdß+Ü%â:ä+Ú$ãNßìêjï�ç$æ�Ú�Û B � � �ºß+Þ@êNü�Ú�êVÝ0Ú�ÜDüZÞ�êNÚ$êdÝ â�ÞdÝ0ÞVÚ$Û�B � ��êdç(Ý0èéß9ê3êNü:Ý ænÝBÚ�êNâ:ãdÝ�Ù&Ý0Ü%êdç�ãBó`Ú&Þ3ßìæ ß9êOEAÚ&Þ
Ú$ÛÔç�ãD×�Ý-ãNÝ0× Þ�ÝJ>�â:Ý-Û�Ü-Ý�7nß*Û�ÞjêNÝ0Ú&× ç�æ4Ú Ù&Ý0Ü1êNç�ã�=1÷Ôå�Û IQßìí&â:ãdÝ �:óAÞ�êNÚ$êdÝK¡ � Ü-ç�Û�êNÚ�ßìÛ�Þ�Ú�ænÝBÚ�êNâ:ãdÝ�B � �/E ß9êNütf
ÞjêDÚ�êdÝBÞ Ü%ç&Û:Û:Ý0Ü%êdÝB× O�h�AuT'SjhIµ�R�÷³�áæ^Ü%ç�â�ãNÞdÝ�ó�E ü:ß*äìÝ4êNü:Ý4êdÝ0èéÿ�ç&ãNÚ�ä�B � �­â�Þdâ�Ú$ä*ä*ï ü�Ú�Þ£Úéä*Ý%æKê<;�êNçg;!ãdß*í�ü�ê ÞjêNãdâ�Ü%êdâ:ãNÝ�ó
êdü:Ý@êNç�ÿÊç�ä*ç�í&ïöç$æXêNü:Ý@ænÝ0Ú$êdâ:ãNÝ�B � ��Ü-Ú�ÛþêDÚg@&Ý3è�Ú$Ûðï ænç&ãdè�Þ0ó~E ü:ß+ÜDü�E ßìä*äTêNü:Ý-Û(ãNÝ:a�Ý0Ü1ê êNü:ÝVÜ-ç�ãNãdÝ0ä*Ú$êdß*ç�Û¿ô�Ý0ßìÛ�í
Ü-Ú$ÿ:êdâ:ãNÝ0×¿ôðïöêNü:Ý3èéç�×�Ý-ä
÷£õ£ü:Ý4ænÝ0Ú$êdâ:ãNÝ�B � ��Ü%ç�â�ä*×¿Ý-Ù&Ý-Ûºü�Ú"Ù&Ý@èYç&ãdÝ3Þ�êNÚ$êdÝBÞ£êdü�Ú�ÛºænÝ0Ú$êdâ:ãNÝ3Ü%ç&èYÿÊç�Û�Ý-Û�êNÞ0ó:ß*Û
E ü:ß*ÜDü Ü0Ú�ÞdÝkbdü:ßìí&üP;!ç�ãD×�Ý-ã�c=Ü-ç�ãNãdÝ0ä*Ú$êdß*ç�Ûöß*Û�ænç&ãdè�Ú�êNßìç&Û¿Ü-ç�â:ä+×þô�Ý@Ý-9�êNãNÚ&Ü1êNÝ0×F÷

å�Û�\ìñ:]!óTÚ$Û�# ��Ú�äìí&ç�ãNß9êNü:è�êdç�
jç�ß*Û&êNäìïºêNãNÚ�ßìÛ Ú$ä*äQêdü:Ýéÿ�Ú�ãNÚ�èYÝ-êdÝ0ãNÞáç$æ)Þdâ�ÜDüDB � � �ößìÛ ç�ãD×�Ý0ãáêNçþè�ÚM9�ß*èéßHG0Ý
êdü:Ý�×:Ú$êNÚþäìß�@�Ý0äìß*ü:çðç�×(ü�Ú&ÞØôÊÝ-Ý0Û ×:Ý-ãNßìÙ&Ý0×F÷=õ£ü�ß*Þ@×�Ý0ãdß*Ù�Ú�êNßìç&Û¥E£Ú�ÞØô�Ú�ÞdÝ0×�ç�Û êdü:ÝYæJÚ�Ü%êØêNü�Ú�ê3Ú�ÛDB � � �¿Ü-Ú$Û ô�Ý
Ü%ç�Û�Þ�ß+×�Ý-ãNÝ0×¿Ú�Þ ÚYèéßH9�êNâ:ãNÝ©ç�æQèéßH9ðêdâ:ãNÝ0Þ£ç�æX×�ß+Þ�êdãNßìô:â:êdß*ç�Û�Þ0÷

® ÝYô�Ý0äìß*Ý-Ù&Ý3êNü�Ú�êeB � � �K7 E ü�ß*ÜDü ßìÛ�Ü-äìâ�×�Ý0ÞØêdü�ÝYÜ-ä*Ú&ÞdÞdß*Ü0Ú$ä`èYßH9ðêdâ:ãNÝ=ç�æAú4Ú$â�ÞdÞdß*Ú�ÛKB � ��Þ©Ú&ÞØÚöÿ�Ú$ãdêdß+Ü%â�ä*Ú�ã
Ü-Ú�ÞdÝJ=)ü�Ú&Þ Þ�Ý0Ù�Ý0ãNÚ�äÊÿÊç$êNÝ-Û�êdß+Ú$ä`Ú�×�Ù�Ú$Û�êDÚ$í�ÝBÞ-ó�ß*Û�Ü%ä*â�×�ß*Û:í~W
ñ�÷��AÝ%êdêdÝ0ã`ænÝBÚ�êNâ:ãdÝ£Ü%ç&ãdãNÝ-ä+Ú�êNßìç&Û3èéç�×�Ý-ä*ßìÛ�íØêNü:ãNç�â:í&ü3êdü�Ý)ænÝBÚ�êNâ:ãdÝ-;
ô�Ú�ÞdÝ0×)7nænãdÝJ>&â�Ý-Û�Ü-ïP=,B � �xêNç�ÿÊç�ä*ç�í&ï�÷`Öáä*Þdç�ó
êNü:Ý3Ü%ç&èYÿ�äìÝ-9ðßìêjï ç�æ`êNü:ß*Þ êdç�ÿÊç�ä*ç�í&ïöÚ$Û�×öêNü:Ý@ÿ:ãNç�ô�Ú�ô:ß*äìßìêjïö×�Ý0Û�Þ�ßìêjï�ænâ:Û�Ü1êdß*ç�Û(Ú&ÞdÞdç�Ü%ß+Ú�êNÝ0×)E ßìêdü ÝBÚ�ÜDüºÞjêDÚ�êNÝ
ÝBÚ�Þdßìä*ï Ü%ç&Û&êNãdç&ä�êdü:Ý@Ûðâ:èVô�Ý0ã ç$æXÿ�Ú$ãDÚ$èéÝ-êdÝ-ãDÞ0÷

��÷ Öáâ�êdç&èéÚ$êdß+ÜµÛ�ç�ÛP;!äìß*Û:ÝBÚ$ãXÞ�ÿÊÝ0Ü%êdãDÚ$äYEAÚ�ãdÿ:ß*Û:í�÷Tå�Û3êNü:Ý ÞdÚ�èYÝ�EAÚ"ï©êNü:ÝAÜ-ç�ÛðÙ�Ý0Û�êdß*ç�Û�Ú�ä B � ��×�çðÝBÞ�êNßìèéÝ�EAÚ�ãdÿd;
ß*Û:í�Ú�Û�× êdß*èéÝöß*Û&êNÝ-í&ãNÚ$êdß*ç�ÛTó�êdü:ÝöænÝ0Ú�êNâ:ãNÝ:;!ô�Ú�ÞdÝ0× B � ��ÿ�Ý0ã�ænç&ãdè�Þ4ænãNÝ?>�â:Ý0Û�Ü%ïTE£Ú$ãNÿ:ßìÛ�í(Ú$Û�× ænãNÝ?>�â:Ý0Û�Ü%ï
ß*Û�êdÝ-í&ãNÚ$êdß*ç�ÛT÷

ò:÷ ûØïðÛ�Ú$èéß+Ü=ænç&ãdè�Ú�Û&ê4êNãNÚ 
jÝ0Ü1êNç�ãNïºèYç�×�Ý0äìä*ß*Û:í�÷�ÖáÞ@ænâ:ã�êNü:Ý-ã3×:ß*ÞNÜ%â�ÞNÞdÝ0× ô�Ý0äìçME@óFêNü:Ý)B � � �¿ÞjêNãdâ�Ü%êdâ:ãNÝéü�Ú�Þ
êNü:Ý@ÿ�ç�êdÝ0Û&êNß*Ú�ä�êdç�Ý-9�êNãNÚ&Ü1ê�Þdç�èéÝ4ãdÝ0äìÝ0Ù"Ú�Û�êAænç&ãdè�Ú�Û&ê�Þ�êdãNâ�Ü1êNâ:ãNÝ©ß*Û�ænç&ãdè�Ú�êNßìç&ÛTóPE ü:ß+ÜDüþß+Þ ç�æKêdÝ-Û Ü-ç�Û�Þdß*×:Ý-ãNÝ0×
Ú&Þ£ßìèéÿÊç�ãdêNÚ$Û�ê£êdçéãNç�ô:â�Þjê�Þdÿ�Ý0Ý0ÜDüºãdÝBÜ%ç&í�Û:ßìêdß*ç�ÛT÷

õ�çVßìä*äìâ�ÞjêNãNÚ$êdÝ êNü:ÝØä+Ú�Þ�ê)ÿÊç�ß*Û�ê£Ú�Û�×�ßìêNÞ)ãdÝ0ä*Ú$êdß*ç�Û�Þdü:ß*ÿ)E ßìêdüö×�ïðÛ�Ú�èéß*Üáè=â:äìêdßH;
ô�Ú$Û�×þÖØîP^@ó�êNü:Ý[B � � �=èYç�×�Ý0ä*Þ
EAÚ&Þ�â�ÞdÝ0×=ßìÛ�\ìñ-fM]ðêdç©Ý:9ðêNãNÚ&Ü1êQænç�ãNèéÚ�Û�êQ;!äìß�@�Ý)ßìÛ�ænç&ãdè�Ú$êdß*ç�ÛT÷QÖ�ä*ä&êNü:Ý£ÿ�Ú$ãDÚ$èéÝ-êdÝ-ãDÞTç�æNB � � �ØèYç�×�Ý0ä*Þ,EAÝ-ãNÝ7êNãNÚ�ßìÛ:ÝB×
Ú�Ü-Ü-ç�ãD×�ß*Û:íéêdç�êNü:ÝVÚ�ô�ç�Ù&Ý # ��Ú�äìí&ç�ãNß9êNü:è ç&Û(×�Ý-äìêNÚg;�ænãNÝ?>�â:Ý0Û�Ü%ïþænÝ0Ú$êdâ:ãNÝ0Þ�7J×�ßHU�Ý-ãNÝ-Û�Ü-Ý0ÞØç$æXê�E)çþÜ%ç�Û�Þ�ÝBÜ%â�êNßìÙ&Ý@äìç&í
^�Ú�Þ�êNÚ ë ù ë Ü%çðÝ.° Ü%ß*Ý-Û�êDÞ�=%÷®õ£ü�Ý ænÝ0Ú$êdâ:ãNÝkB � �	ü�Ú�× Ú Þ�ß*èéÿ:ä*Ý êdç&ÿP;�×�çME ÛZêdç&ÿ�ç&äìç&í�ïTE ß9êNü#f ÞjêDÚ�êdÝBÞ-÷®Ö æKêNÝ-ã
êdãDÚ$ß*Û:ßìÛ�í�óPIQßìí&â:ãdÝ@òYÞ�ü�çME�ÞS7Jç�Û¿â:Û�ÞdÝ-Ý0Û êdÝBÞjêá×�Ú�êNÚY=^êNü:Ý4Ù�Ú$ä*â:Ý4ç$æ�êNü:Ý©ænÝ0Ú$êdâ:ãNÝ0Þ)ænç�ã£êNü:Ý4ÿ:ü:ç&Û:Ý-èéÝ}B%?ØÚ&ÞAE)Ý0äìäFÚ�Þ
êdü:ÝYÞ�Ý0í�èéÝ-Û�êNÚ$êdß*ç�Ûºænç&â:Û�× ôðïºÚ ýáßìêdÝ0ãdô�ßQ×�ÝBÜ%ç�×�ß*Û:íöÚ�äìç&Û:íéêdü:Ýé×�Ý0ä9êDÚM;
ænãdÝJ>&â�Ý-Û�Ü-ïþÚM9�ß+Þ�7nêdü:ÝVêdü:ß+Ü�@¿ô:ä*Ú&Ü�@þä*ß*Û:Ý0Þ�=1÷
ÖAêáÝ0Ú&ÜDüþêNßìèéÝ=Þ�êdÝ0ÿTó~EAÝe@�Ý0ÿ�ê êdü�Ý=òéÿ�ç�Þ�ßìêdß*ç�Û�Þ	E ü:Ý-ãNÝ4êdü�Ý=×�Ý-äìêNÚg;�ænãNÝ?>�â:Ý0Û�Ü%ï�B � ��ÜDü�Ú$Û:í&Ý0×þß9êDÞáÞ�êNÚ�êNÝ3×�â:ãNßìÛ�í



� ���������	��
�
 qut�
�qmt

×:Ý0Ü%ç�×�ß*Û:íK7nænç�ãáß*Û�Þ�êNÚ�Û�Ü%Ý&ó�Ú�ê êNü:ÝeX�ãDÞjê êNßìèéÝ@ænãDÚ$èéÝ&ó:êdü�Ý�B � ��í&ç�ÝBÞ£ænãNç�è�Þ�êNÚ$êdÝ�ñ4êNç ÞjêDÚ�êdÝ �éÚ�æKêdÝ0ã êdü�Ý@êdü:ß*ãD×
ænÝBÚ�êNâ:ãdÝ�=1÷�® ÝØôÊÝ-ä*ß*Ý-Ù�ÝØêdü�Ý-ï Ü%ç&Û�êNÚ$ß*Û�ænç&ãdè�Ú$Û�ê<;
ä*ßH@&Ýáß*Û�ænç�ãNè�Ú�êNßìç&ÛT÷`å�ÛT\9ñ?fg]!óðß9ê£ü�Ú�ÞAôÊÝ-Ý0ÛþÞdü:çME Û�êdü�Ú�ê£êdü:Ý©â�ÞdÝØç�æ
êNü�Ú�ê�ß*Û�ænç&ãdè�Ú�êNßìç&Û¿Ü-ç�â:ä+×ºÞ�ß*í�Û�ßVX�Ü0Ú$Û�êdä*ï�Ý-Û�ü�Ú$Û�Ü-Ý@ÞjêDÚ$Û�×:Ú�ãN×¿Þdÿ�Ý0Ý0ÜDü¿ãdÝBÜ%ç�í&Û:ßìêdß*ç�ÛºÞ�ï�Þ�êdÝ-è�Þ0÷

3

q q q
1 2 3

1

2

4

Time

Fe
at

ur
es

IQß*í�â:ãNÝ �PW3ÖáÛ B � � �PW4êdü�Ý Ý-èéß+ÞdÞdßìç&Û ×:ß*ÞQ;
êNãdß*ô:â�êNßìç&Û�Þ£ç$æ`êdü:Ý�B � �­Ú$ãNÝØÝBÞjêNßìè�Ú�êNÝ0×þôðï
Ú�Û:ç$êNü:Ý-ã+B � �Z÷

−0.2

0

0.2

0.4

0.6

0.8

1

2 4 6 8 10 12

2

4

6

8

10

12

14

2

1

4

3

IQßìí&â:ãNÝ�òdW�I:ãNÝ?>�â:Ý0Û�Ü%ïÔ×�Ý0ä9êDÚ�Þþç$æ3ä*ç�í#^�Ú&ÞjêDÚ�ë ù ëxÚ$Û�×
ÞdÝ-í�èéÝ0Û&êDÚ�êNßìç&Û ænç�ã�Ú�ÛºÝ:9:Ú$èéÿ:ä*Ý4ç$æ`ÿ�ü:ç�Û:Ý0èéÝwB%?�÷

� �f�	u+{¥��y�s)���ª}�svur�d�
õ£ü�Ý©Ü-ç�Û�êdÝ0Û&ê£Ú$Û�×�êdü:Ý0èYÝBÞ)×:ß*ÞNÜ%â�ÞNÞdÝ0×�ß*Û êNü:ß*Þ)ÿ�Ú�ÿ�Ý0ã)ä+Ú$ãNí�Ý0äìïYô�Ý0Û:Ý:X�êdÝ0× ænãdç&è êdü:Ý4Ü%ç&äìä+Ú$ôÊç�ãDÚ�êNßìç&ÛOE ßìêdüþç�â:ã£Ü%ç&äV;
ä*Ý0Ú�í�â:ÝBÞ^Ö�Û�×:ãdÝ?E � ç&ãdãNß*Þ0ó$ÖáÞ�êdãNß+×�BØÚ$í�Ý0ÛYÚ�Û�×OB�Ý-ãNÙ��Ý ú©äìç�êdß*ÛT÷^õ£ü:ß*Þ�EAç�ã�@eE£Ú�ÞQÿ�Ú$ãdêdä*ï=Þdâ:ÿ:ÿÊç�ãdêdÝB×=ôðï@êNü:Ýáî�E ß+ÞdÞ
I�Ý0×�Ý0ãNÚ�är��° Ü%ÝVænç�ã #µ×:â�Ü-Ú$êdß*ç�Û Ú�Û�×®î�Ü%ß*Ý-Û�Ü-Ý�7¢I�� #Aîd=�êdü:ãNç�â:í&ü(êNü:Ý'#7â:ãNç�ÿÊÝ0Ú�Û î�ë�B #µÖ[^©7�õ��K^@ó�õ`ãDÚ$ß*Û:ßìÛ�í
Ú�Û�× � ç�ô�ßìä*ß9êjïþç$æ'^ Ý0ÞdÝ0Ú�ãNÜDü�Ý-ãDÞ�=AÚ$Û�×�^ #)î�ëµåjõ # 7 #)î�ë�^ åjõ ù ç�Û:íéêNÝ-ãNè©^ ÝBÞ�ÝBÚ$ãDÜDüN=)ÿ:ãNç 
jÝ0Ü%êNÞ0÷7Öá×:×:ß9êNßìç&Û:Û�Ú$ä*ä*ï�ó
ø@Ú$êdãNßìÛ�® Ý-ôÊÝ-ã�ß+Þ Þ�â�ÿ:ÿ�ç&ã�êNÝ0×¿ôðïöÚVêdü:Ý=îPE ß*ÞNÞ�àáÚ$êdß*ç�Û�Ú�ä�î�Ü%ß*Ý-Û�Ü%ÝeI:ç&â:Û�×:Ú$êdß*ç�Ûºÿ:ãNç 
jÝ0Ü%ê ��� ù õ£å 6 BáÖØà3÷

4  �g +$' !��(	 +*
\9ñ-] �)Ý0Û:í�ß*ç�ó�î�÷*ó �)ç&â:ãNä*Ú�ãN×FóYB3÷*ó�Ú$Û�×w® Ý-ôÊÝ-ãBó�øé÷ìó�bNÖ�Û # ��Ö�ä*í�ç&ãdßìêdü:è ænç&ã�B � �(Þ�E ß9êNü!#µèYß+ÞNÞ�ß*ç�ÛöûØß+ÞjêNãdß*ô:âP;
êdß*ç�Û�ÞA^ Ý0ÿ:ãdÝBÞ�Ý0Û�êdÝ0×öôðï)B � �(Þ0ó c}c��{c�Y�	�]�W.VXWGFI_`DGaw]�W�AfhI_xO
ó�åjûáåjÖØë';¨^+^ ���g;Nñ&ñ�ó �(Ú$ãdêdß*í�Ûðï&óðî�E ßìê<G0Ý-ãNä*Ú�Û�×Fó
�����2�:÷

\ �M] �)ç&â:ãNä*Ú�ãN×Fó�B3÷$Ú�Û�×Yûáâ:ÿÊç�Û�êBó�î�÷ìólbdÖ Û:Ý-E ÖØîP^ Ú$ÿ�ÿ:ãdç�Ú�ÜDü3ô�Ú�ÞdÝ0×Vç�Û=ß*Û�×�Ý0ÿ�Ý0Û�×�Ý0Û&ê7ÿ�ãdç�Ü%ÝBÞdÞdß*Û:íØÚ�Û�×VÜ-ç�èVô:ßV;
Û�Ú�êNßìç&ÛVç�æ�ÿ�Ú�ã�êNß*Ú�äðænãdÝJ>&â�Ý-Û�Ü-ï@ô�Ú$Û�×�Þ-ó c
	³_`h
D�b)h3mKcxR�O1H	b���hUR�m.b�hURZ[jA@h
´jWXR�
¥FIR�iULfF�ipW�	³_`h
DGWxVGVxB%R�ie7�ë7ü:ß*ä+Ú�×�Ý0äV;
ÿ:ü:ß+Ú =1ó�ÿ:ÿT÷df ����;«f � `�óN�©Ü1êdç&ô�Ý0ã@ñ�²p²��:÷

\ òg]�BáÚ$í&Ý-ÛTó$Ö=÷ìó � ç�ãNãNß*Þ0ó�Ö3÷*ó �Aç�â�ãdä+Ú$ãD×FóMB3÷*óvbDîðâ:ô:ô�Ú�Û�×�;!ô�Ú�ÞdÝ0×VÞ�ÿÊÝ-ÝBÜDüéãdÝBÜ%ç�í&Û:ßìêdß*ç�Û=ß*ÛéÛ:ç�ß+Þdï=Ü%ç&Û�×�ßìêdß*ç�Û�Þ?W`õ£ü:Ý
ænâ:äìä`Ü%ç�èVô:ß*Û�Ú�êNßìç&Û¿Ú�ÿ:ÿ:ãNç&Ú�ÜDü�ó cMc��\c`Y�	 ]�W.V.WGFU_`D�a|]�W�A@hU_xOvRuhjb�c��\c`Y�	³TE]�]qT����UT�����óTñ
²j²j½�÷

\ fR]�BáÚ$í&Ý-ÛTóFÖ=÷ìó �(ç�ãNãdß+Þ-ó�Ö3÷*ó �Aç�â�ãdä+Ú$ãD×Fó�B3÷*ó+bdûØßVU�Ý-ãNÝ-Û�ê E)Ý0ßìí&ü�êdß*Û:í¿ÞNÜDü:Ý0èYÝBÞ©ßìÛ�êdü:ÝYænâ:ä*ä7Ü%ç&è=ô:ß*Û�Ú�êNßìç&Û Þdâ:ôP;
ô�Ú$Û�×�ÞöÚ$ÿ�ÿ:ãdç�Ú�ÜDü ænç�ãþÛ:ç�ß+ÞdÝ ãdç&ô:â�Þ�êþÖØîP^3ó c�	³_`h
D�WGWGSIB%R�iIVgh'm O+a@W��~hU_`´6V`afh�A¢hIR ]�hpQ.L�VxO�� WXO+a@h
S6Vsm.hU_
[UAfW�WGDGaZ]{W�DGh�iUR�B%O1BEhUR B%R�Y{SItIWX_GV.W��KhIRuSIB%OPBEhIRfV 7�õ`Ú�èYÿÊÝ-ãNÝ�ódIQß*Û:ä+Ú$Û�×~=%ó �(Ú"ï � `�;,� ��óÊñ
²j²p²:÷

\ `M]�B�Ý-ãNè�Ú$Û�Þ<@ðï�ó~B=÷ìó�ë^Ú"Ù�Ý0ä�ó���÷ìóÊÚ$Û�× õ`ãdß*ôÊÝ-E£Ú$ä+Ú:ó�î�÷*óªbNõ�çME£Ú$ãD×:Þ Ö©îP^ â�ÞdßìÛ:íöÿ�Ú$ãdêdß+Ú$ä*äìïþÜ%ç�ãNãNâ:ÿ�êdÝB×ºÞ�ÿÊÝ-ÝBÜDüTó c
	³_`h
D�bKh'm�cxR�O1H�b��KhUR�m.bKhUR [UAfh�´pWXR�
¥FIR�ijLfFXi�W 	³_`h
D�W.VGVxB%R�i87�ë7ü:ß*ä*Ú&×�Ý-ä*ÿ:ü:ß+Ú =%ó:ÿ:ÿT÷~fY`U½g; f �:ñ&ó��©Ü1êNç�ôÊÝ-ã@ñ
²j²���÷



���������	��
�
 qut�
�qmt ±

\ �M]�B�Ý0ãdè�Ú$Û�ÞQ@ðï�ó�B=÷�Ú$Û�×®î�ü�Ú$ãNè�Ú:ó�î�÷*ó!bNõ�Ý0èYÿÊç�ãDÚ$ä^ÿ�Ú�ê�êNÝ-ãNÛ�Þ87Jõ	^áÖáë)î~=4ßìÛZÖ©îP^ Û:ç�ß+Þ�ï Þ�ÿÊÝ-ÝBÜDüTó c�	³_`h
D�b�h'm
O%afWsc������ cxRfOPH�b �KhIR
m.b�hUR Y{D�hUL�VxO1BED.VGk�[UAfWGWGD�a�kqFIRuSy[CB�iURuFIH 	³_`h
D�W.VGVxB%R�iK7�ë7ü:çðÝ0Û:ßV9FóXÖ��F=%ó�ÿ:ÿ�÷��U½p²M;,�U² ��ó
�(Ú$ãDÜDü�ñ
²j²p²:÷

\�±J] ù ß*ÿ:ÿ:è�Ú$Û�ÛTóJ^3÷ ëX÷*ó 6 Ú$ãNä*Þdç�ÛTó �Ø÷ Ö3÷*óFb��ØÞ�ß*Û:í�èéß+ÞdÞdß*Û:í ænÝ0Ú$êdâ:ãNÝ^êNü:Ý-ç&ãdïØêdç©Ú�Ü1êNßìÙ&Ý-ä*ïØÞdÝ-ä*Ý0Ü%ê�ænÝ0Ú$êdâ:ãNÝ0ÞTænç�ã`ãdç&ô:â�Þ�ê
Þ�ÿÊÝ-ÝBÜDü ãNÝ0Ü%ç&í�Û:ßìêdß*ç�Û�E ßìêdüþßìÛ�êdÝ0ãdãNâ:ÿ�êNßìç&Û�Þ0óRX�äìêdÝ0ãdß*Û:í=Ú�Û�×�Û:ç&ß*ÞdÝ�ó c 	n_`h�D
b��³LN_`h6VPAfWGW�DGa�� �	�e7¢^ ü:ç�×�ÝBÞ-ó:ú©ãNÝ-ÝBÜ%Ý�ó
îðÝ-ÿ:êdÝ-èVô�Ý0ã@ñ�²p²�±g=%ó�ÿ:ÿT÷�ø@àØò�±�; f �:÷

\ ½M] � ß*ãdí&ü�Ú�ænç&ãdß
óQà=÷7Ú$Û�× � ç&ãdí�Ú$ÛTóXà3÷*ó�bNõ�ãDÚ$Û�Þdèéß*ÞNÞdßìç&Û�ÞVÚ�Û�×ZêNãNÚ�Û�Þdß9êNßìç&Û�Þ-WºÖ�ÞjêNâ�×�ï�ç�æ�ê�EAç Ü-ç�èéèéç�ÛÔÚ�ÞQ;
Þ�â�èYÿ:êdß*ç�Û�Þ4ß*Û®è=â:äìêdßH;
ô�Ú$Û�× ÖØîP^3ó cycxR�O1H	b�c������ �KhUR�m.b�hUReY�DGhUL�VGOPBED.V�kl[jA@WGWGDGa�k\FURCS�[CB�iURuFIH�	³_�h�DGW.V�VxB%R�i$ó
7�îðÝBÚ�êdêdä*Ý�ó@®�Ö=ó��(Ú"ï(ñ
²j²�±g=1óðÿ:ÿ�÷C±ðñBòM;'±ðñ ��÷

\ ²M] � ç�ãNãNß*Þ0ó�Ö=÷ 6 ÷*ó 6 çðçR@&Ý�ó��Z÷ ëX÷ìó:Ú�Û�×þú©ãNÝ-Ý0ÛTó:ëX÷ û=÷*ó'bNîðç&èéÝ4Þdç�ä*â�êNßìç&Û�Þ)êdçYêdü:Ý4èéß+ÞdÞdßìÛ�íVænÝBÚ�êNâ:ãdÝBÞAÿ:ãdç&ô:ä*Ý-è ß*Û
×:Ú�êDÚ3Ü%ä+Ú�ÞNÞdßVX�Ü0Ú�êNßìç&ÛTó E ßìêdüþÚ$ÿ:ÿ:ä*ß+Ü-Ú�êNßìç&Û�êdçVÛ:ç�ß+ÞdÝ�ãdç&ô:â�Þ�êAÖ©îP^@ó c 	³_`h
D
b�c.RfOPH�b �KhUR�mqhIR>Y{D�hUL�VxO1BED.VGk¥[jA@WGWGD�a�k
FIRuS}[�B�ijRCFUH 	³_`h
DGWxVGVxB%R�i�ó�ÿ�ÿT÷C±�ò�±J;'±�f �:ó�ñ
²j²p½:÷

\9ñ �M] � ç�ãNãNß*Þ0ó�Ö3÷ 6 ÷*ó�BØÚ$í&Ý-ÛTó�Ö3÷*ó �Aç&â:ãdä+Ú$ãD×FóRB=÷ìó�bNõ£ü:Ý ænâ:ä*äÊÜ-ç�èVô:ßìÛ�Ú�êdß*ç�Û Þdâ:ô:ô�Ú$Û�×:ÞAÚ$ÿ�ÿ:ãdç�Ú�ÜDüVêdçVÛ:ç�ß+Þ�Ýáãdç&ô:â�Þ�ê
B � �T��ÖáàØà	;!ô�Ú�ÞdÝ0×¿ÖØîd^@ó c 	n_`h�D
bKh'm
�³LN_`h6VPAfWGW�DGa�� ���57 �)â�×:Ú$ÿÊÝ0Þ�ê0ó�î�Ý-ÿT÷f²p² =%÷

\9ñ&ñ:]s�[@�Ú�EAÚ�ó�îF÷ìó �AçðÜ0ÜDü:ß*Ý-ãNß�ó #á÷ìó�ëXç$êNÚ�èéß*Ú�Û:ç&Þ0ó�Ö3÷*óvb8�(â:ä9êNßV;!ô�Ú�Û�×éÞ�ÿÊÝ-ÝBÜDüYãNÝ0Ü-ç�í&Û:ß9êNßìç&ÛVß*ÛéÛ:ç�ß+Þdï=Ý-ÛðÙðß*ãdç&Û:èéÝ-Û�ê0ó c
	³_`h
D�b�c������ cxRfOPH�b��KhIR
m.bKhIRyY�DGhUL�VGOPBED.V�k¯[jA@WGWGD�a�k³FIRuS}[CB�iURuFIH 	³_�h�DGW.V�VxB%R�i$ó`ñ�²j²p½:÷

\9ñ0��]�^�Ú$ç�ó�î�÷&Ú�Û�×éëXÝ0Ú�ãdä*è�Ú$ÛTó6® ÷ Ö3÷*ólbNÖ�Û�Ú�äìï�Þdß*ÞXç�æÊä*ßìÛ�Ý0Ú$ãµÿ:ãdÝB×�ß+Ü1êdß*ç�Û�ó&Ü%ç�×�ß*Û:í�ó�Ú$Û�×éÞdÿ�ÝBÜ1êNãNÚ�ä:Ý0Þ�êdß*è�Ú�êdß*ç�ÛYænãNç�è
Þ�â�ô:ô�Ú$Û�×:Þ-ó cwc������«=N_�FIR@VXb�hUR�cxR
m.hI_xJwFIOPBEhIR =ua@WGhI_x?�ó�Ù�ç�ä
÷Pf �:ó�ÿ:ÿT÷Tñ&ñ �2��ZÊñ&ñ6±U½:ó�
&â:ä*ï(ñ�²p²��:÷

\9ñBòM]3õ�ç&èéäìß*Û�Þdç�ÛTó �Z÷ 
�÷*óP^ â�ÞNÞ�Ý0ä�ó��Z÷ 
�÷*ó�� çðç�ãNÝ�ó�^@÷ øé÷ìó �Aâ�Ü�@ðä*Ú�ÛTóðÖ3÷ ëX÷ìó�Ú$Û�×5I�Ú�E ä*Ý-ï&ó ��÷ Ö=÷ìó'b<� ç�×�Ý-ä*äìß*Û:íYÚ�Þdï�Ûd;
ÜDü:ãNç�Ûðï ß*Û Þdÿ�Ý0Ý0ÜDü�â�Þ�ß*Û:í Ý-ä*Ý-èéÝ-Û�êNÚ�ãdï®ÞdßìÛ:í&äìÝ-;!Þdß*í�Û�Ú�äµ×�Ý0Ü-ç�èéÿÊç&Þdß9êNßìç&ÛTó c 	³_�h�D
b{h'msc������¢cxR�O1H�b �KhIR�m.b\hIR
Y�DGhUL�VGOPBED.V�k¯[jA@WGWGD�a�k³FIRuS}[CB�iURuFIH 	n_`h�DGW.VGVGB%R�i87 �(â:Û:ß+ÜDüN=1ó:ÿ�ÿT÷Tñ �gf�±�;Nñ0�R`���ó&Öáÿ:ãdß*ä7ñ
²j²�±�÷

\9ñ?fg]¹® Ý0ô�Ý0ã0óðøé÷*ó �AÝ0Û:í�ß*ç�óðî�÷ìó�Ú�Û�× �Aç�â:ãNä+Ú$ãD×FóRB3÷*ó'b<B � � ��Z #'9ðêNãNÚ&Ü1êdß*ç�ÛYç$æ,I:ç�ãNè�Ú$Û�ê�I�Ý0Ú�êNâ:ãNÝ0ÞµÚ�Û�×éêNü:Ý-ß*ã �áÞdÝ
ænç�ã+^ ç&ô:â�Þ�ê�ÖØîP^@ó cZc��\c`Y�	¼]�W.VXWGFI_`DGaZ]{W:AfhI_xO
ó�åjûáåjÖØë';¨^+^ �2�M;«f ��ó �(Ú�ã�êNßìí&Û�ï&ó�î�E ßìê<G-Ý0ãdä+Ú$Û�×Fó����2���:÷


