
HAL Id: hal-00258681
https://hal.science/hal-00258681

Submitted on 24 Feb 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Sur les possibilités de reconstitutions
paléo-environnementales offertes par les andosols des
hautes terres tropicales. Exemple des Nilgiri (Inde du

Sud) On the possibilities of palaeoenvironmental
reconstitution offered by tropical highlands andisols.

Example of Nilgiri andisols (South India)
Laurent Caner, G. Bourgeon

To cite this version:
Laurent Caner, G. Bourgeon. Sur les possibilités de reconstitutions paléo-environnementales offertes
par les andosols des hautes terres tropicales. Exemple des Nilgiri (Inde du Sud) On the possibilities of
palaeoenvironmental reconstitution offered by tropical highlands andisols. Example of Nilgiri andisols
(South India). Comptes rendus de l’Académie des sciences. Série IIa, Sciences de la terre et des
planètes, 2001, 333, pp.725-731. �hal-00258681�

https://hal.science/hal-00258681
https://hal.archives-ouvertes.fr


� � �

�������
	���
��������
���
���
�
������	���	�� ��!������
�
�����
�"!��#
%$&���'��()	*!�+��
����!�!,	.-/	*!��0$��
	��1�32
24	�����	*�#
5$����
	*�
$4!&�����6���7�8�&	��#9�$&���
	��:�
	 ����	��:�����;
��
�.$&��	*��<.=?>&	.-?
@��	A��	*�5B/�
�DCE�����GFIHJ!���	A���K���L�NM

OP!Q�79,	R
@�"�����������
���
�
	��S�32T
%$&��$�	���	*!�+��
����!�-/	*!��
$��U��	����"!����
���
���
�
�"!V�W232L	 ��	6�X��YZ�
���;
��
�.$&�
9��[C,9,�\$L!��L�]$L!��&�7�����^��< =?>�$�-?
��
	U�32]B/�
�DCG�
���,$L!����0�6���7�_F^�������\9_HJ!&���0$;M

`Eacb�dfehg�i&jlkGm�nporq0s tfu�v%w;dfaJdfx%y{z{|5o{v{n}zGm�~

�Z�G�����]�������A�G�����J�#���K���5�R�����E�r���G���]� �¡�¢�¤£�¥ ¦¨§G©��#ª��V«)�¨�¢�p�

¬A§?«­�G�¢§G�p�S�#�®£N©°¯]�l±�±&�²���8�#�E�r³�£N©@�¢´��­�p�lµ5¶#¶�¶Aµ�·@¸]¹�º6·�»�¼

½�¾6¿LÀhÁhÂ�Ã�Ä{Å@Æ5Ç�È5É
Ê3ËfÊ
qLÌ g Í
i
ÎÏi0b6iLÐ0dfahg�ÑhahÎ\Í,x6e�Ò�Ó6g6x6ÎÕÔhÖ6wJd3×_�6�;u4Ø*ifÙh`�Ó*b�Î0ÍGØ*i0dfeÚeci
u*Ò�Ù y@Ù*Û6ÛÜu�Ò�Ó.g�x.ÎÝÔÞÖ�e;d3d3×#ß6à á@à6à��;u Ì g�x.ÎÕahu
t jGehg�i
dâe?x6e}Ò&whx6Ó6ã[Ó.ä6ÎÕe�y{Î[Ó ã[Ó6ä ÎÝå�b'e � j,m�o@Ø�u�y@Ù ÒEÙ*áÜu.á�æ�áÜà��Gç�a;g6x*è?b é�dfe � `Eê*Í � m]aJg�ÔJ×�u*ëLdfahg6Ô�e

ì]í ÀJ¾�ÀJîAï?ð#ñ%È ì Ç�ð#Æ%ò
~ j Ì o{k ó � k?ô Ì Ø ��õ köæ�à ÷4à��Nu�Û*æ�Û6ø ù�ôúÓ6g�i
û�eJã[ãÕÎ^e;d�j�eÚx6eÚü:áÜu�ëLdâaJg6Ôhe
õ eÞã�ýÜà*æ]ß6þ@ß���þ���ùÜß6u�ë�acü_ý*à*æ8ß6þ#ß��?áÜß%æ6ÿ�u6jGÓ�b�d3d3Î[ehd�wJãÝe�ÔNi
d3Ó6g6Î[å�b'e#ý��.Ó�b�d3ä�eÚÓ.g��TÔÞÎ[dfaÚx�ÙÏÐ0d

Å����fÃfÀ;¾	�JÃ

ð]Â/Ã�
LÁ
���	�������������DÃ��^Á��������L¾��Õ¾6Á��6ÁhÂ����0À �6Â"!UÁhÂ�Ãf¾���À;Á��#�6Â��fÃ��DÃâ¿"Ã����6Â$���%�WÁ�ÀJÁÚî&��'KÃâÀ(�	�����Ú¾��)
���*	
+�Õ¾6ÂLî"�
¾6ÂLî�����������,"Ç.-6¾/!0���ÕÁ
�1��Æ2����*	�0À ��¾6ÂLî��������3�.465��6¿"Ã�
87�ÂLî��Õ¾�9�,�k?gAeJü'a�:�û�ã^eÚu4Ð0dfÓ�: Ø Ó*b6i
Ö Ì g6x6Î^aÚu&ÍfÖ�Ó�;8Í
i
Ö6e�û�Ó�iWeJg�i
Î[ahã^ÎÏiWÎÕe�Í�Ó Ð
Ð3e;dfehx<�6×Ai
Ö6e]Í�i0b'x*×UÓ ÐEÖ6ÎDä�ÖUahãÏiWÎÏi0b'x6e�g6Ó6g � ahã^ãÝÓ.û�Ö6ahg6ÎÕÔ#aÞg�x.Î0ÍâÓ ã0Íli
Ó dfeÚÔJÓ6g Í
i3ÎÏi0bÜiWe
i
Ö6e�ã[Ó�ÔhahãLû�ahã^aÚehÓ ehg*é�ÎIdâÓ.g	:8ehg�iWahã�Ö6Î0Í
iWÓ*d�×'Ù Ì g#i
Ö6Î\Íli
×Üû�e#Ó.ÐGÍfÓ Î[ã0ÍfuLÓ6d3ä�aJg6ÎÕÔ
:8aci0iWeJdlÎ0Í?Í�iWa=��ÎDãÕÎ0Í­ehxPÎ[g]i
Ö�e
Ð
Ó6d6: Ó ÐGÓ6d3ä�aJg�Ó�:#eciWahã[ã^ÎÕÔ]ÔÚÓ�:�û�ã^eJü'e�Í�;#Ö6ÎÕÔhÖ$:¢Î[ä6dfaNiWe]x6Ó�;�g#;#aJdâx Í�é�eJd3×�Ífã[Ó�;#ãD×"ÙLj�Ó/:�û�aJdfehxAiWÓPi
Ö6e
�6dâÓ ahxTÍfÎIä�g6ahãldfehÔÚÓ.dfx6eÚx8�6×�û�ehaci.��Ó6ä�Ífu,i
Ö�e ÍâÓ.Î[ãGÓ6d3ä�aJg6ÎÕÔ0:8aci0iWeJd#Í3Î ä g�aÞã}aJû6û�ehaJdNÍ?i
Ó>�.e0:#Ó6dfe ÍfÎ iWe �
Í3û�eÚÔÞÎ[Ð3ÎÕÔ¢i
Ö�aci{eJg6a(��ãÕe*Í?û6dfehÔhÎ0Ífe]û�ahãÕa�ehÓ e;g*é�ÎIdfÓ6g	:]ehg�iWaÞãGÍ�i0b'x*ÎÝe�Í�Ù õ Ö6Î0Í5aJû6û�ã^ÎÕÔhaciWÎ[Ó6g/ÔhÓ�:�e�Í@?âbLÍ
i�;�Ö�e�g
û6dfehÔhÎ^Í­e�û�ahã[a�ehÓ�Ôhã[Î�:8aciWÎÕÔ�dfehÔhÓ6g Í
i
ÎÏi0b6i
Î[Ó6g Í�a;dfe�g�ehÔhe�ÍNÍâaJd3×%iWÓ
�*b'Î[ã^x�dfehã[ÎÕa(��ã^e?Ôhã[Î�:8aciWÎÕÔA:�Ó x6ehã^Í�Ù
B#C=D�E F=C�G#C=H3IJH�KMLNGMD�IJH3E=OPK#QRL(S�TUE=G�KMBMLNOVL=C�E=C�G�W IJS�E=G#XYC�G�Z�K�X.E=GMH[H%E E=G�K�\�E=]�Z3^._%GMD�IJL



� ÿ �

È í �)¿�! í
|@g#eJü'e�:#û�ãÕehu.û6dfÎ^ÍEehg Ì g�x e?x�b_Ø*b'x6u�:#Ó6g�i
dâe ã[e*Í�û�Ó*iWeJg�i
Î[ahã^ÎÏiWw�Í,Ó Ð�ÐWeJd�iWe�Í�û�aJd�ã��Õwci0b'x6e?x��Õahg6x6Ó�ÍfÓ6ã\Í�g�Ó.g �
ahã[ã[Ó.û�Ö6ahg6ÎÕå�b'e*Í5x��0ahãÏiWÎÏi0b'x6e]û�Ó*b�d?dfehÔ;Ó.g�Í�i
ÎÏi0b'eJd5ã��^Ö6Î0Í�iWÓ6Î[dfe]û�ahã[whÓ � eJg*é�Î[dfÓ6g6g6e�:8eÞg�iWahã[ePãÝÓ ÔhahãÕe*Ù�ó#ahg�Í5ÔÚe
i0×Üû�e]x6eAÍfÓ6ã[u�ãÕa<:]aNi3Î[ê;dfe#Ó.d3ä�a;g6Î^å�b'e8e�Í�i�Í�iWa=��Î^ã^Î0Íâw�e]ÍâÓ�bLÍ�Ð
Ó.d�:#e8x6e#ÔhÓ�:�û�ãÕeÚü'e�Í?Ó6d3ä�aJg�Ó � :�wciWahãDãÕÎÕå�b'e�Í
å�b'Î�g6e
:]Î[ä6dfe;g�i�å�b'e�i
dfê�ÍEãÕeÞg�iWe�:#ehg�i­Ù6jGÓ	:�û�aJdfw�aNb/ÍfÎDä6g�ahã�ä�whg�wJdfahãLehg*dfe;ä Î0Í�i
dâw û�aJdEã^e�Ípi
Ó*b�d%��Î[ê;dfe�Ífu�ã7e
ÍfÎIä�g�ahã6dfeciWeJg�b]û�a;dpãÕa�:]aNi
Î^ê;dfe?Ó.dWä�aJg6Î[å�b'e�û�aJdfa��Di��'ehaNb'Ô�Ó*b�û#û6ãÏbLÍ�û�Ó6g6Ôci0b'ehã�eci&ÔheÚÔÞÎ6û�e;d6:8eci&x6e�Í,wci0b'x6e�Í
û�ahã[whÓ � eJg*é�Î[dfÓ6g6g6e�:8ehg�iWahã[e�Í¨û ãIbLÍ²û6dâwhÔhÎ\Íâe*ÍNÙTjGeci0iWeVaJû6û�ãDÎÕÔhaNi3Î[Ó6g é�ÎÕehg�i�� b'g :#Ó�:8ehg�i Ó	� x6e�Í
dfehÔÚÓ.g�Í�i
ÎÏi0b6i
Î[Ó6g Í&û�ahãÕwhÓ � ÔJã[Î�:8aciWÎ[å�b'e*Í�û6dfwhÔhÎ0Í­e�ÍGÍfÓ6g�i�g�whÔ�e�Í)ÍâaÞÎ[dfe�Ípû�Ó*b�d"��
Ni
ÎId�x6e*Í :�Ó x6êhãÕe�ÍEÔhãDÎ�:8aci3ÎÝå�bLe�Í
Ð3ÎÕa(��ãÕe�ÍNÙ
B
�=D�E F=C�G
�=H3C6KML=GMD�E H E=OPKMQRL(S�TUE=G#C�K#BMLNO���E=C�G�W I S6E=G#G#C�XYC�G�Z�KMXYE=]�H%H3E=G�K�_ GMD�C@D ] \�]MD

Å��4À �^î�*6ÁhîAÇ�Â�*����3��
 �'ÁÚÀ������6Â

�#,	7NÂ�ÃfÀ �6î4¿��JÃ����6Â
Ø Î[g�Ôhe�Û6à ×�e�aJd­Ífu�i
Ö6e�Ö6Î[ä�Ö6ãÕaÞg�x ÍUÓ6ÐAØ�Ó�b6i
Ö Ì g6x6ÎÕa�Ö6aJé�eTaNi^i
dfahÔ)iWehx�a�ãÝÓ�i�Ó.Ð�aci0iWeJg�i
ÎÝÓ.g�Î[g�é�ÎÕeN; i\Ó
x6ehÔhÎIû�Ö6eJd5dfeJä�Î[Ó6g�ahãpû�ahãÕahehÓ � eJg*é�Î[dfÓ6g	:8eÞg�iWahãlecé.Ó ãÏb6iWÎ[Ó6g��)�Næ��fÙ õ Ö6Î0Í�Î0Í@x�b'e:i\Ó i3;@ÓRdfeha�ÍfÓ6g Í;ý��3Î��?i
Ö6eJ×
Ö6a;d��.Ó�b�döÍfeNé�eJdfahãUû�ehaci ��Ó6ä�Í ;@Ö6ÎÕÔhÖ ÔÚÓ.g�Í�iWÎÏi0b6iWe¡i
ÖÜe :#a[?fÓ6d�ÔhÓ6g�i
Î[g�eÞg�iWahã û�ahãÕahe � Ó�eJg*é�ÎIdâÓ.g	:8ehg�iWa�ã
dfehÔÚÓ.dfx Í@Î[g�Ø�Ó�b6i
Ö Ì g6x6ÎÕahuGahg6x��3Î^Î��8a�Í#Î[göÍfeJé�e;dfahã�Ó*i
Ö6e;d�dfeJä�Î[Ó6g Í#Ó�Ð�i
Ö6e0;#Ó6d3ã[x6upi
Ö�e_é.eJä'eciWaci
Î[Ó6gTaci
ehã[eJé�aciWÎ[Ó6g�Í�aN�.Ó�é'e�ÿ�à6à6à
: Î\Í,a Ð
Ó6dfe�Í
i � ä6dfa�Í­Ífã[ahg6x :�Ó"Í­ahÎ[Ô?Ó6Ð�b�g�ÔÞãÕeha;d�Ó.d3Î ä Î[g�Ù
õ Ö6e�Í�i0b'x*×8Ó Ð4i
Ö�e¢ÍfÓ�ÎDã0ÍEÐ0dfÓ�:�i
Ö6e�m]Î[ã[ä�ÎDdfÎ���Î^ã^ã0Í��3Ó6d�m8ÎDã[ä�ÎIdfÎ0Í���� � ��!#"%$�&('
�pÖ�a�Í�dfehÔhehg�i3ãI×Uahã[ã[Ó�;8ehx�bLÍ,iWÓ
ÎÕx6ehg�iWÎDÐ0×Ag�Ó g � aÞã[ã[Ó6û�Ö�aÞg6ÎÕÔ5ahg6x6Î\ÍâÓ ã0Í)��áÜu�ß �)Ù�ë'b�d�i
Ö6eJd�:#Ó6dfehu�Î\ÍâÓ�i\Ó.û6ÎÝÔ%Î[g*é'e�Í
i
ÎIä'aci
Î[Ó6g�Í*�,+.-fjGu/+.0fj*�EÓ.gAÍâÓ.Î[ã
Ó6d3ä�aJg6Î[Ô�:#aci0iWeJd1�)Ø�z{ô2��aJã^ÍâÓ]eJg�a ��ãÕehx%iWÓ#x*Î^Í­ÔcbLÍNÍ�i
Ö6e?ÔhÓ6g6ÔhãÏb�ÍfÎ[Ó6g�Í�Ó��ÜiWaJÎ[g�ehx¢Ð0dâÓ1:�û�ehaNi��.Ó.äAÍ0i0b'x*Î[e*ÍNÙ

3/,%4�¾	�^ÂAÀ;Á��)¿��[Ã�� �	��Ãf¾	�^ÂLÁhî �WÀ(�/! �LÁh¾*Ã@���	*	� �fÃf¿Lî��ÕÁ��
k ÐWeN; û�ehaci���Ó6ä�Ífu):#ahÎ[g ã[×�Ð0dâÓ�: i
Ö6eAÔhe;g�i
dfahã�û�aJd�i�Ó.ÐEm]Î[ãDä�ÎIdfÎ0Í5� � ��!#"%$�&6'
�fu�Ö6acé.e]û6dfÓ*é�Î[x6ehx/Ó.dWä�aJg6ÎÕÔ
:8aciWeJdfÎ[ahãKÐ
Ó6d �.Ó�i
Ö¨û�aÞãI×�g6Ó ã[Ó6ä�Î^ÔÚaÞã aÞg�x®Î0ÍfÓ*i
Ó6û6Î[Ô�Î[g.é.e�Í
i
ÎIä'aci
Î[Ó6g�ÍNÙ�o?e*Í
b�ãÏifÍúÖ�aÚé'e ��eÚeÞg¤dfeÚÔhehg�iWãD×
Í3×6g�i
Ö�e�ÍfÎ0Í­ehx �6× Ø�b�7*b�:#aJd8&
9;:�<8�­�Næ��KaJg6x ÔhÓ	:�û�aJd­ehx i
Ó¡i
Ö�e ä�e;g6eJdfahã :#Ó g�ÍfÓ�Ó6g x�×6g6a�:8Î^Ô*Í�a�Í
x6ehx�b'ÔheÚx¡Ð0dfÓ�: Í
i0b'x.ÎÝe�ÍUÓ Ð :]a;d Î[g�e Í­ehx.ÎJ:8ehg�ifÍ8�­�;ß6uP�;þ �)Ù õ Ö*dâehe�û�eJdfÎ[Ó�x ÍAÖ6aJé'e>�'ehehgöÔhÓ6g ÍfÎÕx6eJdâehx
x�b�dfÎ[g*ä�i
Ö6e�ãÕa�Í
i�ÿ�à6u[à6à6à ×.ehaJd)Ícý
• 

i
Ö�e¢Ð
ÎIdNÍ�iEû�eJd3Î[Ó�x6u4Ð0dâÓ�:¤ÿ�à=76×AiWÓ �;ß>7*×Ay@Ù ÒlÙ u�Í3Ö6Ó�;@ÎDg6ä_a%é�eJä�eNiWaci
Î[Ó6gUx6Ó�:#ÎDg�aNiWehx �6×Uä6dâa�ÍNÍfãÕaÞg�x"Í
�Wj}æAû�ã[ahg�ifÍ?�Gahg6xUaci^i
dWÎ �Üb6iWehx¢i
ÓUa%dfehã[aNi3ÎIé�ehã[×_x*dâ×PÔhã^ÎJ:AaciWe5dfeJãÕaciWehx¢i\Ó¢i
Ö6eA;�eha@7�g�e�Í)Í�Ó�Ð�i
Ö6e]ÍfÓ*b6i
Ö �
;�e�Í
i":�Ó.g�ÍfÓ�Ó.g�A



� Û �

• 
i
Ö�e ÍâehÔhÓ6g6x/û�eJdfÎ[Ó x6u�Ð0dfÓ1: �;ß 76×KiWÓ �;à67*×Ky@Ù ÒEÙÏu�Î\Í :8aJd�7�eÚx>�6×�ahg�eJü�û�aÞg�ÍfÎÝÓ g�Ó.Ð?Ð
Ó6dfe�Í
ifÍ �Wj�Û
û�ã[ahg�ifÍ?�#aciÕi
d3Î �*b6iWehxRi\Ó a0:�Ó.dfeUÖ�b�:]ÎÕxTÔhã^Î�:8aciWeÚuEi
Ö�e0:8aJü�Î�:�b+:°Ó Ð�i
Ö�e :#Ó g ÍâÓ Ó6g>�'ehÎ[g6äúaciU�6� �
�Nÿ(7*×5y@Ù ÒEÙ�A

• 
i
Ö�e1ãÕa�Í
i8û�eJdfÎ[Ó x6u5Ð0dfÓ1: �;à�7.×riWÓ i
Ö6e�û6dâe�Ífehg�iWu5Î^Í_ÔÞÖ�aJdfahÔNiWeJdfÎ^Ífehx �6×�Ð3ãIb'Ôci0b'aNi
Î[Ó.g�Í_Ó ÐAÍ�:]ahãÕã^e;d
a�:�û�ã^Î i0b'x6e	A�:#Ó x6e;d3g]ÍfeÚx.Î�:]ehg�ifÍ�ahã^ÍfÓ#dfehÔhÓ6dfx�i
Ö6e?aJg�i
Ö*dfÓ6û6Ó6ä�eJg6Î[Ô?Î[g6Ð3ãIb'eÞg�ÔÚe?Ó.g%é.eJä�eciWaci
ÎÝÓ.g'Ù

�/,*Å#ÂLî����������@�fÀ(�	!��#Á#�fÃfÁ�ÀJÂAÆ
�J��*	�0À(���
õ Ö6eA;�e�Í�iWe;d3g]dfahgÜä�e�ÍGÓ Ð�i
Ö�e�m]ÎÕãDä�ÎIdfÎ0Ífu�;#Ö�eJdfe i
Ö�e�Ð
Ó6dfe�Í
i � ä6dfa�Í­Ífã[ahg6x :#Ó�ÍfahÎÕÔ�Î0Í}aÞã�:#Ó4Í
i�û6dfe�Ífe;d�é�ehx6�7Û6u
�;à �3uLdfehÔheJÎIé.e¢a :8ehahgKahg6g�b'ahãLdfahÎ[g ÐWahã^ã�dfahg*ä�ÎDgÜä0��eNi3;#e�eJgAÿ�à6à6àUahg6xKáÜà6à6à0:<: �[:8aÞÎ[g�ãD×_Ð0dfÓ�:XÍfÓ*b6i
Ö
;�e�Í�i :#Ó6g ÍâÓ Ó6g%�fu�i
Ö�eA:�ehahg#ahg6g�b'ahã*iWe�:�û�eJdfaci0b�dâe ��ehÎ[g6äR�há��­j?Ù
õ Ö6e¢ÍâÓ Î[ã\Í�Ó���Í­e;d�é�ehxUÎDg]i
Ö�e�Í­e�aJdâeha*Ílû6dfe�Íâehg�iGÍ�b�dfÐ
a�Ôhe�Ö6Ó6dfÎ���Ó6g ÍEd ÎÕÔhÖAÎ[gUÓ.dWä�aJg6ÎÕÔ :8aci0iWeJdGa=��Ó*é�e�a%dâehx
Í�b	�LÍâÓ Î[ã :8aciWeJdfÎ[ahã A�i
Ö6e]i
dfaJg�ÍfÎÏiWÎ[Ó g�Î0Í2:#aJd�7�ehx>�6×Ra	��
 9
����&���< ����& ����Ð
e;d3d�b�ä�ÎDg�Ó�bLÍ@g6Ó�x�b�ãÕe�Í��NÙ õ Ö�e0:#Ó�Í�i
Ö�b�:]Î[ÐWeJdfÓ*bLÍ�ÍfÓ�ÎDã0Í@aJdfeAÔhãÕa*Í)ÍfÎÕÐ3ÎÕehx/a�Í5g�Ó.g � ahãDãÝÓ.û�Ö6ahg6ÎÕÔKaJg�x.Î0ÍfÓ�ã\Íâupahg�x>:#Ó6dfeAeJü�ahÔNi3ãI×�a*Í5ahãIb'ahg6x6Ó�ÍfÓ ã^Í
�)�6� �3u�ÎDg ;#Ö6ÎÕÔhÖ�ahg6x6Î^ÔAû6dfÓ6û�eJd�i
Î[e�Í�a;dfe x�b"e]i
ÓTa ã[a;d3ä�e ÔÚÓ.g�iWeJg�i{ÎDg�Ó6d3ä�aJg�Ó�:#eciWahã[ã^ÎÕÔUÔhÓ�:�û�ãÕeÚü'e�Í>�7ø �
��9�:��%<.& �NÙ õ Ö�e�ÍfeAÍfÓ Î[ã0Í�;#eJdâe¢û6dfecé�ÎÝÓ�bLÍfã[×/ÔhãÕa�ÍNÍfÎ[Ð3ÎÕe�xKa�Í�Ö�b�:]Î[Ð3e;dfÓ�bLÍ{ã[Ó�; ahÔNi
ÎÝé�Î i�×_ÔhãÕaÞ×�ÍfÓ6Î[ã\Í �)�;Û6u��há �
x�b'e%i
Ó]i
Ö6ehÎId�ã^a;d3ä�e#ÔhÓ.g�iWeJg�ifÍ�Î[gKahãÏb�:]Î[g�ÎIb+: aÞg�x Î[dfÓ6gKÓ*ü�Î[x6e*ÍNÙ õ Ö�e¢Ó6d3ä�aJg6ÎÕÔ%iWÓ6û�Í3Ó6Î[ã�ÔhÓ6g�Í�i
Î i0b6iWe�Íli
Ö6e
aJg�x.Î0ÍfÓ�ã ;#Ö6e;dfeha�Í5i
Ö6eKÍ�b/�LÍfÓ Î[ãpb'g6x6eJd?i
Ö6e���
 9�����&���< ����&���:�bLÍ
iY�'eUÔhÓ6g ÍfÎÕx6eJdfehxTa�Í#aAû�aÞãÕaheÚÓ"ÍâÓ ã0Ù õ ;#Ó
dfeJû6dâe�ÍfeJg�iWaci
ÎIé�e?û6dfÓ6Ð�ÎÕã^e�Í ;�eJdfe�ÍfehãÕehÔciWeÚx¢Ð
Ó6d�i
Ö6Î\ÍGÍ
i0b'x�× � � � !#"%$ & '
�;ýJm]Î[ã[ä�à*æ]ãÝÓ ÔhaNiWehx¢Î[g�ÍfÎÕx6e%a?Ð
Ó6dfe�Í�i&aci
a Ð
eN;Zx6e�Ôha�:8eci
dfe�Í�Ð0dfÓ	:Qi
Ö�eUãDÎ�:]ÎÏi.;#ÎÏiWÖ�aPä6dfa*Í­Ífã^ahg�x6ula;g6x m8Î^ã[ä��;ß b'g6x6eJd@aAdfehÔhehg�i{û ãÝaÞg�iWaci
Î[Ó6g�Ó Ð
k5Ôha�ÔhÎÕa?aJg6x%n�b'ÔhahãD×6û*i0bLÍ&ÎDg�a�ä6dfa�Í)ÍfãÕahg6x#aJdâeha ��á �)Ù

�	,	7=���*Ã��	������4����fÄ����
�­Ä�9@� ÃW¿Lî�' ��� ���	�����6À *6¾6Â�����! ¾*ÃWÃfÁhÀ
+.0fjXx6aNi
ÎDgÜäöahg6x

δ
+.-fjXx6eciWe;d6:#Î[g�aciWÎ[Ó6g Í ;#eJdâe�ÔhaJdWd ÎÕehxöÓ*b*i�Ó.gTi
Ö6e �RáÜà �"! : Ð0dfahÔNi3Î[Ó6g�Î[göÓ6dfx6eJd�i
Ó

x6eciWeJd :¢Î[g�e#ÔhÓ6g*é�ehg�iWÎ[Ó6g6ahã*+ 0fj aJä�e �)�;u4ÿ�u�ù �GaJg6x]i
ÓKxÜÓ ÔNb/:#ehg�i�é�eJä'eciWaci
Î[Ó6gUÔhÖ6ahg*ä�e*Í5�^æ�u�þ6u��Nÿ��)Ù#+.0âj
aJä�e%ÍWÖ6Ó�;]Í�a�dâaJû ÎÝx¢Î[g6ÔJdâeha*Ífe ;#ÎÏi
Ö�x6eJû*i
Ö(��9�:��%<.& �NÙ
ë�Ó6d �.Ó�i
Ö û6dfÓ6Ð
ÎDãÕe*Ífu4i
Ö�e

δ
+.-fj�ÍfÎ[ä g�aci0b�dfe#Ó6Ðpi
Ö6eAÍ�b�dfÐ3aÚÔ�e#Ö6Ó6dfÎ���Ó6gKÎ0Í?Î[g/aJä6dfehe�:8ehg�i ;�ÎÏi
ÖPi
Ö�e]Ôcb�dWdfeJg�i

é�e;ä�eciWaci
Î[Ó6g��3Ð
Ó.dfe�Í�i/Ð
Ó6dUm]Î[ãIä�à*æ¤ahg6x :8ÎIü'ehx�Ó6dfÎIä�ÎDg dfehã[aciWeÚxSi\ÓSi
Ö�e dâehÔhehg�iUi0dfeÚe û�ã[ahg�iWaNi
Î[Ó.g Ð
Ó6d
m]Î[ã[ä��;ß%�NÙ

δ
+.- jTé'aÞã bLe�Í,Ó��ÜiWaÞÎ[g�ehx#Ó6g �.Ó�i^i
Ó	:²Ö�Ó.d3Î#��Ó.g�Í�Ð
Ó6d �.Ó�i
Ö@û6dfÓ.Ð
Î[ãÕe�Í�Î[g�x6Î^ÔÚaciWe�i
Ö6aciEØ�z�ô°x6eJdfÎIé'e�Í

Ð0dfÓ�:VjlæKû�ãÕahg�ifÍfu�;�Ö6eJdfeÚa�Í5a<:]ÎIü'ehx_Ó.dfÎIä�Î[g8�3jlæ $�j�Û%�?Î^Í5g6Ó*i
Î[ÔhehxKÐ
Ó6d�Ø�z{ô Ó.Ðli
Ö6e]Î[g�iWeJd�:]eÚx.ÎÕaciWe
Ö6Ó6dfÎ���Ó6g#Ó6Ð m8ÎDã[ä�à*æLÙ
õ Ó¢Ð
ahÔhÎ^ãÕÎÏiWaciWe�i
Ö6e5ÔhÓ	:�û�aJdfÎ0ÍfÓ6g]Ó6Ð�Ó*b�dEx6a�iWaY;�Î i
Ö�i
Ö�Ó"Íâe%Ó��*iWa;ÎDg�ehx]Ð0dfÓ�: û�ehaciEÍ�i0b'x*Î[e�Í �­�Næ��3u�i
Ö�eJ×]Ö�aJé'e
��eÚeÞg_dfeJû6dfe�Íâehg�iWehx/Ó6g/aAÔhÓ	: :�Ó.gKä6dâaJû Ö � � � !#"%$ &&% �3u/7�ehe;û Î[g*ä�Î[g>:8Î[g�x_i
Ö�acili
Ö�eAÔhÓ.g�é'ehg�i
Î[Ó6g�ahã�+.0fj
aJä�e?Ó6Ð�Ø z�ô°Î^Í�g6Ó*i�Í0i
d3Î[ÔciWãI×8ehå�b'ÎIé'aÞãÕehg�i'i
Ó%i
Ö6e�dfaÚx*Î[Ó ÔÚaJd%��Ó6g#aJä�e?Ó6ÐLû�ehaci­Ù



� æ �

�	,��
�����h¿��������6Â

�	, �#,�Å *6Á?¾6ÂLî �6À ��*	�ÕÂ0����Ã�
LÁ��6À(*6¾6Â�����!U¾*Ã3ÃfÁÚÀY����Ã�
4Á�Æ2����*	�0À ���l¾6ÂLî������1���
z�b�d�x6a�iWa?ÔJãÝehaJdfãD×AÍfÖ�Ó�;öi
Ö�aci�ý
�  Ð
Ó6dLm]Î[ãDä��;ß6u�ahÔhÔNb+:%b'ãÕaciWÎ[Ó.g�Ó.Ð�Ó6d3ä�aJg6ÎÕÔA:8aciÕiWeJd�ã[a�Í
ifÍlÍfÎ^g�Ôhe?aJû6û6dfÓ*ü�Î�:8aciWehãI×�Û6à 76×8ahg6x%i\Ó6Ó 7#û6ã[ahÔÚe

b�g6x6e;d�ä6dâa�Í)ÍfãÕahg�x:é'e;ä�eciWaci
Î[Ó6g�A i
Ö6Î0Í?ÍfÎÏi0b'aciWÎ[Ó6gKÍfe�e�:AÍliWÓ Ö6acé.e�û�eJd)ÍfÎ0Í�iWehxUa�Í�g6ÓKÐ
Ó6dfe�Í�iEû�eJd3ÎÝÓ xAÖ6a�Í
��eÚeÞg_dfehÔhÓ6dfx6ehx�Ù��@Ó�;#eNé�eJdfu��.eci3;�ehehgRáÜàKahg�xKß6à#Ô�:�u ;�e<:%b�Í�iGg�Ó�i
Î[ÔÚe]a Í�iWeÚeJû/ÎDg�ÔJdfe�a�Íâe]ÎDgUi
Ö�e
:8ehahg#aJä�e*Ù

�  Ð
Ó6d�m]Î[ã[ä�à*æ�u'i
Ö�e�Ôcb�d3dâeJg�i&Ð
Ó.dfe�Í�iEaJû6û�eha;d)Í �.eci3;#eÚeJg]æ��;à6àAaJg�x��6�Næ�à:×�eha;d)Ípy@Ù ÒEÙ ��� &���b�g6x6Ó*b	�*iWeÚx*ãD×
ahÐ^iWeJd4i
Ö�eA:�aÚü�ÎJ:�b�:²Ó Ð�i
Ö�eY:#Ó.g�ÍâÓ Ó6g�Ù��)�;ß �)Ù

õ Ö6e/jlæ Î0ÍfÓ*i
Ó6û6Î[Ô�ÍfÎ[ä g�aci0b�dfeKÓ6Ð#Ø�z ô Ó�Ð�i
Ö6e8�.Ó�iÕi
Ó�:°Ö6Ó6d Î#��Ó.g�Ó Ð�m]Î[ãDä�à*æ ;�a�Í#g�Ó�i :�Ó x6Î[Ð3ÎÕehx �6×
�^Ð
Ó6dfe�Í
i?Ó*dWä�aJg6Î[Ô :]aNi0iWeJd��lehÎÏi
Ö�eJd��6×�x6Ó�;@gU;�aJdfx i
dfa;g ÍfÐfeJd5�WÓ*d3ä�aJg6Î[Ô :8aci0iWeJd?Î0Í5Î�: :#Ó1��ÎÕã^Î0Í­ehx i
Ö*dfÓ*b�ä6Ö
i
Ö6e�Ð
Ó6d�:#aciWÎ[Ó.g:Ó Ð�Ó6d3ä�aJg6Ó/:#eciWahã[ã^ÎÕÔ�ÔhÓ�:@û ãÕeJü�e*Í �7ø ���fuLÓ*d �6× � � 
 � 9 "Ux6e�ÔÚÓ1:�û�Ó�ÍfÎÏiWÎ[Ó g:Ó Ð�i
dfehe%dâÓ6Ó�ifÍfu�Ó6d
�6×
��Î[Ó*i0b�d%�.aci3ÎÝÓ.g �
ù �)Ù
z�b�d�x6aciWaAxÜÓ�g6Ó�i{û*dfehÔhãÏb'x6e]i
Ö6eUecü�Î0Í�iWehg�Ôhe Ó�Ð?a Ð
Ó6dfe�Í
i?g6eÚaJd �6� 7*×/y�Ù ÒEÙ��.ehÔhacbLÍâe g6Ó ÍâÓ.Î[ã�Íâa�:#û�ãÕe
ÔhÓ6d�dâe�Í3û�Ó6g6x Í�iWÓ¢i
Ö6Î^Ílû�eJdfÎ[Ó�x6u�û�aJd�i
Î[ÔNb�ãÕaJdfãD×UÐ
Ó6d�m]ÎÕã[ä��;ß ;@Ö6eJdâe@i
Ö�e¢Í�iWeÚeJû Î[g�ÔJdâeha�Ífe#Î[g]i
Ö6e�aJä�e#Ôhahg<�.e
aciÕi
d3Î �*b6iWehxUehÎÏi
Ö6eJdliWÓ]i
Ö6e#ã[aJd3ä�e%i
Ö6ÎÕÔ@7�g6e*Í)Í�Ó Ð�i
Ö6e#x6aciWeÚxPÖ�Ó.dfÎ���Ó6g Íâu�Ó6dli
ÓKa
:#Ó�x6eJdfaciWe#eJdWÓ�Í3Î[Ó6gKÓ6Ð�i
Ö�e
ÍfÓ6Î[ã4Í
b�dfÐ3ahÔÚe?x�b�d Î[gÜä¢û6dâÓ.Ð
Î^ãÕe?x6ecé'ehã[Ó6û�:8ehg�i­Ù
m8ecé�eJd
i
Ö6ehãÕe�Í­Ífu.i
Ö�e �.Ó�iÕi
Ó	:²Ö6Ó6d3Î��ÞÓ.g8Ó Ð'm]Î^ã[ä�à*æ�u û6dfe�ÍfeJg�ifÍla5Ôhã[e�aJdEj}æAÎÕÍfÓ*i
Ó6û6Î[Ô¢ÍfÎ[ä g�aci0b�dfe5aJg6x8aJg8aJä'e
Ó6ã[x6eJd�i
Ö6ahg#æ��;à6à¢×�ehaJd­Ípy@Ù ÒlÙ u1;@Ö6Î[ÔhÖ8x6Ó]g6Ó*i�aJä6dâehe ;�ÎÝi
Ö�i
Ö�e Ö*×�û�Ó�i
Ö�e�ÍfÎ0ÍlÓ�Ð4i
Ö6e?û6dfe�Íâehg6Ô�e%Ó6Ð�aY;#ehã^ã �
x6ecé.eÞãÝÓ.û�ehx#Ð
Ó.dâe�Í�i&a)i��6��7*×%yGÒEÙ

�	,�3/,�5�Ãf¾	�������DÃ%' ���&Á��������	*	���h¾������6ÂLî��DÃ����6Â�� �^Â �#Á � ÃfÁhÀ;ÂAÆ
�J��*	�0À ��� ���^Â��hÁ 3�������� ''Áh¾�À �	�
z�b�dlx6a)iWa�Í
b�ä6ä�e�Í�iLi
Ö�e�Í
iWaN��Î[ã^ÎÏi
×8Ó Ð�ä6dfa�Í)ÍfãÕahg6x8ÔhÓ6g6x6ÎÏi3ÎÝÓ g Í�ÍfÎDg�ÔÚe%Û6à(7.×�y@Ù ÒEÙ*Ð
Ó6d�m#Î[ãDä��;ß8ahg6x]a5Ð
Ó.dfe�Í�i
ÔhÓ6ã[Ó6g6Î\Í­aNi
Î[Ó.g ÔÞãÕeha;d ãI×/ãÕaciWe;d�i
Ö6a;g �6�(76× y@Ù ÒEÙ�Ð
Ó.dEm]Î[ã^ä�à*æ A�i
Ö6eJ× aJdfe�i
Ö�eJdfehÐ
Ó6dfe¢g�Ó�i�Ô;Ó6g ÍfÎ0Í�iWeJg�i ;#ÎÏi
Ö
i
Ö6eUeJé�Ó6ãÏb6iWÎ[Ó.g�x6e�ÍfÔ;d Î �'ehx>�6× Ø*b�7*b+:8aJd5&
9 :�<3Ù*�­�Næ��%ahg6x�ÎÕã^ãIbLÍ�i
dâaciWehxRÎ[gTÐ
Î[ä*b�dfe ÿLÙ ��Ó�;Xi\ÓTecü6û�ã[ahÎ[g
i
Ö6e�Ífe?x6Î\ÍâÔJdfeJû�ahg�ÔÞÎÕe�Í�

z?g¢ÐWÎDä*b�dâe�ÿ�u�i
Ö�eA:8aJü�Î�:�b�:²Ó Ð�i
Ö�e Ð
Ó6dfe�Í
i�eJü�û�aÞg�ÍfÎ[Ó g8aci&aN�.Ó�bÜi��6��76×�y@Ù ÒlÙ�Î0Í�é�eJdfÎ^Ð
ÎÕe�x¢Ó6g6ãD×¢Ó.g�û�e�aci
Ífa�:#û�ã^e�ÍKÔÚÓ ã[ã^eÚÔciWehx Î[g�i
Ö6eúÔhehg�i
dfahã5û�aJd�iUÓ6Ð¢i
Ö�eRm8ÎDãÕä Î d Î0Í ;#Ö�eJdfeha*ÍUg6Ó�Íâa�:#û�ãÕe Ð0dfÓ�: i
Ö6e�|�û6û�e;d
y�Ö�aN;�aÞg6ÎGû�ehaNi���Ó6ä �7i
Ö�eKÓ.g6ãI×1Ó.g�e ãÝÓ Ô�aciWehx�Î[g$;8e�Í�iWe;d3gKm]ÎÕã[ä ÎIdfÎ0Ífu � ��!#"%$�& '
�fuGÔhÓ*dWdfe�Í3û�Ó.g�x Í%iWÓRi
ÖÜÎ\Í
û�eJdfÎ[Ó�x�ÙÞyG×�ÔhÓ6g�i
dfa�Í
iWu�i
Ö6e�û�Ó6Î[g�ifÍ�ÔhÓ6d
dfe�Í3û�Ó6g6x6Î[g*ä�iWÓ%i
ÖÜe�|�û6û�eJd�y�Ö�aN;8ahg6Î6û�eÚaci���Ó6ä]a;dfe�é�eJd3×�Ôhã[Ó4Ífe�i\Ó
i
Ö6Ó�Ífe�dâeJû6dfe�ÍâeJg�i
Î[g*ä�i
Ö�e%ÍfÓ Î[ã�Ö6Ó6d3Î ��Ó.g�ÍlÍ�i0b'x6Î[ehx#Î[g%i
Ö6e%Í­a�:#e?aJdâeha*Ù



� á �

ó5b'e{iWÓ�i
Ö6e%ã[a�Ô@7:Ó Ð�x6aNiWa%ÔhÓ6g6ÔÚeJdfg6ÎDg6ä#i
Ö6e �6�)7.×8y@Ù ÒEÙ*û�e;d ÎÝÓ x6u1;�e5aJdfe�b�g�a ��ãÕe�iWÓAx6e�ÍfÔ;d Î �.e%û6dfehÔhÎ0Ífehã^×
i
Ö6e?eNé�Ó ãÏb6i
ÎÝÓ.g#Ó�Ð"i
Ö�e�é�eJä�eNiWaci
Î[Ó6g :�Ó"ÍâaÞÎÕÔ?Î[g%i
Ö6e ;�e�Í�iWe;d3g?m]Î[ã[ä Î[dfÎ0Í�x�b�dfÎ[g*ä�i
Ö6Î0Í�û�eJdfÎ[Ó�x�Ù
yGb6iWu.Î[g#Ó6dfx6eJd�i\ÓPÍ
b�û6û�Ó.d0i�Ó*b�d�Ö*×*û�Ó*i
Ö6e�ÍfÎ\ÍEÓ6g#ÎÏifÍGÍ�iWaN��ÎÕã^ÎÏi
×�u1;#e5Ôhahg�dfeÚÔhahã^ã6i
Ö�aciLy?ã[a*ÍfÔÚÓ �0Û ��aciÕi
d3Î �*b6iWehx
i
Ö6e�x.Î[Ð
Ð3ÎÕÔcb'ãÏi3ÎÕe*Í:Ó Ð%i
Ö6e�Ð
Ó6dfe�Í
i8ecü�û�aÞg�ÍfÎÝÓ.göÎ[g i
Ö6e ;8e�Í
iWeJd3gúdfaJg*ä'e�Í8û6dfÎDg�ÔhÎ[û�ahã^ã[× iWÓ �ÕaJg�eJü.Ôhe*Í)Í:Ó Ð
dfahÎ[g6Ð3ahã[ã�Ó�é.eJd#aRÍfÖ�Ó.d
i?û�eJd3ÎÝÓ x���ahg6xRi
Ó �Ïi
Ö6e/Í�i
dfeJgÜä*i
ÖTÓ6Ð�i
Ö6e :#Ó6g ÍâÓ Ó6g>;#Î[g�x Í ��Ù�k@ÔhÔhÓ6dfx*Î[g*ä�ãD×�upi
Ö�e
û6dfe�ÍâeJg�Ôhe?Ó6ÐLä6dfa�Í)ÍfãÕahg6x�Í�Î[g%i
Ö6e ;�e�Í�iWe;d3g?m]Î[ã[ä Î[dfÎ0Í@:]aJ×#g�Ó�i���e?aciÕi
d3Î �*b6iWehx i\Ó]a�:#Ó.g�ÍâÓ Ó6g#x6eJÐ
ÎÕÔhÎÏi­Ù
õ Ö6e :�Ó g�ÍfÓ�Ó.gUÓ�ÍfÔ;ÎDãÕãÕaci3ÎÝÓ.g�Íâu�a�Í{x6e�Í­ÔJdfÎ ��ehxKÎ[g�ÍâeÚé.eJdfahã";�Ó.d�7�Í5�­�;ß6u��;þ �3u�aJdfe�g6Ó*iGå�b'e�Í�i
Î[Ó6g6ehx �6×_Ó�b�d
;�Ó.d�7'Ù yG×_ÔhÓ.g�i
dfa�Í
iWu"i
Ö6e#ä�eJg6e;dfahã�ÔhÓ.dWdfe�Í3û�Ó6g6x6e;g6Ôhe ��� � & ��Ð
Ó6dli
Ö6e]ehg�i
ÎIdfe%m8Î^ã[ä Î d Î0Í :8a�Í)ÍfÎÕÐ����'eci3;�eheJg_a
;�eci8û�eJd3Î[Ó�xöaJg6x i
Ö6eTeNü6û�ahg ÍfÎ[Ó�göÓ.Ð8Ð
Ó.dâe�Í�ifÍ �
Ó6dAÔ;Ó.g�é�eJd)ÍâehãD× ��eci3;�eheJg aÞg aJdfÎ[x�û�eJdfÎ[Ó xöaJg�x i
Ö6ehÎ[d
ÔhÓ6g�i
dfaÚÔ�i
Î[Ó6g%���­�Næ���Î^Í�x6Î\ÍWû*b6iWehx�Ù

�	,��/,6Ä �	! �+�ÕÁU!UÁhÂ�Ãf¾�À(�[Ã%':¾6ÂLî���������� � �LÁh¾*Ã@���	*	�
k5g6x6Î\ÍâÓ ã0Ífu8a�Í ;#ehãÕãAa�Í/û'ehaci ��Ó6ä�Ífu8aJû6û�ehaJd�a�Í�ehÐ
Ð3Î0ÔhÎ[ehg�iUi
Ó6Ó6ã^ÍKiWÓ b�g�x6eJd)Í
iWaJg6xöm]Î[ã[ä Î[dfÎ0Í/û�aÞãÕa�ehÓ �
eJg*é�Î[dfÓ6g	:8eÞg�iWahã�ÔhÓ.g�x.Î i3Î[Ó�g ÍNÙ õ Ö�e?ÔhÓ�:�û�ãÕe�:8ehg�iWa;d Î i�×
�'eNi3;#ehe;g��.Ó�i
Ö5i
Ó6Ó6ã^Í :%b�Í�i��.e%Ö6Î[ä Ö6ã[Î[ä Ö�iWehx¢Ö�eJdfe6ý
Î^Ð?û�eÚaciY�.Ó.ä�Í5û6dfÓ*é�Î[x6eUaÞg �^aJé.eJdfaJä�e ��Í3û�aNi3Î[ahã?ÍfÎ[ä g�ahã��%:]ÎIü'Î[g6äTÓ6Ð?ÎDg6û*b6ifÍ �6×úÍfehx6Î�:8ehg�iWaci
ÎÝÓ.g �fu�Ø�z{ô
û6dfÓ*é�Î[x6e�Í a �[û*b�g�Ôci0b'ahã��öÍ3û�aciWÎ[ahã ÍfÎ[ä�g6ahã���� � & ��i
Ö6e ä6dâa�Í)ÍfãÕahg6x Ø�z{ô Î0Í²g�Ó�iSaJÐ�ÐWehÔciWeÚx �6×Zi
Ö�e
g6ehÎ[ä�Ö���Ó*b�d Î[gÜäAÐ
Ó.dfe�Í�i��NÙ6jEÓ1:�û�a;dfehx�iWÓ]û�eÚa�i,aJg6x8Ó�i
Ö6eJdEÓ.dWä�aJg6Î[Ô5x6eJû�Ó"ÍfÎ ifÍlÓ6Ð4i
Ö�e%ã[Ó�; � ã[×�ÎDg6ä:aJdfeha*Íâu.i
Ö6e
ÍfÓ6Î[ã�:]aNiWeJdfÎ[ahã\Í�û6dfe*ÍâeÞg�i�ahã^ÍâÓ¢i
Ö6e5ahx�é�ahg�iWa;ä�e%Ó6Ð�a%ãÕaJdWä�e%ä�ehÓ6ä6dfaJû6Ö6Î[ÔhahãLx6Î0Í�i
dfÎ �*b6i
Î[Ó6g�Ù õ Ö�ahg%7�Í�iWÓUØ z�ô
Î0ÍfÓ*i
Ó6û6Î[Ô¢Í
i0b'x.Î[e�Ífu�ÎÏi�Î0Ípi
Ö�eJdfehÐ
Ó.dâe û�Ó�Í)ÍfÎ ��ãÕe iWÓ¢b�g6x6e;d)Í�iWaNg6x�i
Ö6e�eJé�Ó�ãÏb6i
Î[Ó6gAÓ6Ð�i
Ö6e é.eJä�eciWaci
Î[Ó6gAÐ
Ó6dlehaÚÔÞÖ
û�Ó6ÎDg�i�Ó6Ð�a ;�aciWeJd­Í3Ö6eÚx=�7þ �)Ù

�	,�Ä �6Â��(�Õ¿������6Â��
õ ;#Ó
:#ahÎ[g8ÔhÓ.g�ÔhãÝbLÍfÎÝÓ g�Í�Ôhahg �.e?x*dfaN;#g#Ð0dfÓ	: i
Ö6Î0ÍlÍ�i0b'x�×'Ù
�  õ Ö6e?Ð�Î[d)Í
i�Ó6g6e?Î0Í�Ó6Ð�ã[Ó�Ôhahã�Î[g�iWeJdâe�Í�i�ýÞi
Ö�e?ÔhÓ	:���Î[g�aciWÎ[Ó6g#Ó6Ð�dfe�Í
b�ã ifÍ�Ó��ÜiWahÎDg�ehx#Ó.g@û�ehaci���Ó6ä�Í��)�Næ���aJg�x

Ó6gTØ�z{ô Í
i0b'x*ÎÕe�Í5�\i
Ö6Î0ÍY;�Ó.d?7 �?Ö6a�Í�ÍfÖ�Ó�;@g i
Ö�aciGi
Ö6e ;�e�Í�iWeJdWgKû�aJd�i{aJg�x_i
Ö�eAÔhehg�i
dfa;ã�û�aJd�i{Ó.Ðli
Ö�e
m]Î[ã[ä Î d Î0Í�x6Ó#g6Ó*iLû6dfe�ÍâeJg�i'i
Ö6e%Ífa�:#e�é�e;ä�eciWaci
Î[Ó6g�Ö6Î0Í�iWÓ6d�× �)�Næ��­Ù

�  õ Ö6ePÍâehÔhÓ6g6xKÓ6g6e#Î0Í?Ó Ð :#Ó.dâe�ä'eJg�eJdâaÞã�Î[g�iWeJdfe�Í
i�ý"Î[Ð
u�a*Í ;�ePÍ
b�ä6ä�e�Í�iWeÚx ehã0Í­eN;#Ö�eJdfe ��áÜu�ß �Wu,ÍfÎ�:8Î[ã^a;d
aJg�x6Ó"ÍâÓ ã[Î\ÍâaciWÎ[Ó.grû6dfÓ ÔÚe�Í)Í]i\Ó6Ó 7öû6ã[a�ÔheTÎ[göÓ*i
Ö6eJd]i
dWÓ.û6ÎÕÔhahã5Ö6Î[ä Ö6ãÕahg6x�Ífu�i
Ö6eJg a1ãÕaJd3ä�eTx6Ó/:#ahÎDg�Ó6Ð
aJû6û�ã[Î^ÔÚaci3ÎÝÓ.g²Ð
Ó6dRi
Ö�e�Ífa�:8e i
×Üû�e Ó Ð/Î[g*é'e*Í�iWÎIä�aciWÎ[Ó.g�ÍúÎ\Í�Ó6û�eJg iWÓ ÍWû�ehÔhÎDÐ
×�i
Ö�e eJé�Ó ã b6i3Î[Ó6g¨Ó Ð
û�ahã[ahehÓ�Ôhã[Î�:8aciWe�Í_ahg6xöÓ Ð#é�eJä�eciWaNi
Î[Ó.g�ÔhÓ*é�e;dAû�aJd�i
ÎÕÔcb'ã^ahdfãI×�ÎDg�k%Ð
dfÎÕÔhahu�ôúahx6aJä'a�ÍâÔhaJdfu%k5g6x6e*Íâu%Ó6d
��aN;#ahÎ[Î
Ù

ë�Î[g�aÞãÕãD×�u ;�e e�:#û�Ö6a*ÍfÎ0Ífe]i
Ö6eAdfÓ.ãÝe Ó Ð�û�ehx6Ó ã[Ó6ä�Î[ÔhahãGÎDg*é.e*Í�i
ÎIä'aci
Î[Ó6g�Í�Ð
Ó6d�aAû6dfehÔ;Î\Íâe:b'g6x6e;d)Í�iWaJg�x.Î[g6ä�Ó Ð
û�ahã[ahehÓ � eJg*é�Î[dfÓ6g	:8ehg�iWahã�eJé�Ó6ãÏb6i3ÎÝÓ.g'Ù



� ß �

�#,	7NÂ�ÃfÀ �6î4¿��JÃ����6Â
`Ee�ÍAÖ�acb6iWe�Í#iWeJd3dfe�ÍAx�b�Í
b'x�x6e�ã�� Ì g6x6eTÔNb�ãJ:]Î[g�ehg�i;��û ãÏbLÍPx6eRÿ�áÜà6à : eNiAÍfÓ6g�i#û6dWÎDg�ÔhÎIû'ahãÕe�:8ehg�i

ÔhÓ6g Í
i
ÎÏi0b'whe�Í?û�a;d?x6ecb�ü :]a�ÍNÍfÎDÐfÍ5x6eAÔhÖ6a;d g�Ó Ô 7 ÎÏiWeÚu,ã[e�Í�m8ÎDã[ä�ÎIdfÎ � � � !#"%$ & '
�5eci�ã[e*ÍGÒ&aÞã[g�Î0Ù�nGã[ã^e*Í{Ó.g�i�wciWw
i
dfê�Í wci0b'x*Î[whe�Í x6eJû*b�Î0Í²b'g6e i
dfeJg�iWaJÎ[g6e x#�^ahg6g6wÚe�Í x6a;g�Í¤ã^e ÔhaÚx*dfe�x�e dfehÔhÓ6g�Í�i
Î i0b6i
Î[Ó.g�Í¤û�ahã^wÚÓ �
eJg*é�Î[dfÓ6g6g6e�:8ehg�iWahã[e*Í �)�Næ��WuRÔÚaJd ��� ��û ã bLÍfÎ^eNb�d)Í iWÓ*b�d%�6ÎÕêJdâe�Í¡×Qa(�6dfÎÏiWehg�irã[e�Íöû6dfÎ[g6ÔhÎ[û�ahã^e*Í aJdfÔhÖ6ÎIé'e�Í
ÔhÓ6g�i
Î[g6ehg�iWaÞãÝe�Í{ÔhÓ6g6g�b"e�Í{x ahg Í{ã^e Í
b'x/x6e]ã�� Ì g�x6e A�eNi)���.� � �8x6e�Í5ahãÏiWÎÏi0b'x6e�Í�Í
b�û�wJdfÎ^eNb�dfe�Í �]ÿ�à6à6à :#u�ãÕa
é�w;ä�wciWaci
Î[Ó6g�e�Í�i{ÔhÓ6g Í
i3ÎÏi0b'wÚe]û�aJd�b�g�e :�Ó"Íâa��7å�b"ePÐ
Ó6d��ci � ÍfaJé.aÞg�e*Ù�` �^Ö6Î0Í
iWÓ.ÎIdâeAx6e ÔheNi0iWe<:#Ó"Íâa��0å�b'eAaUwciWw
x6wN�.aci0i0b'e�e)iWu?ÔJÓ	: :8e�x6ahg Í<�.ehacb"ÔhÓ*b�ûöx��^aNb6i
dfe�Í8dfwJä6ÎÕÓ.g�ÍAx�b :#Ó6g6x6eÚu ã��^Ö*×�û�Ó�i
Ö�ê�Ífe�x��Ýb'g6e�Ó.dfÎIä�Î[g�e
aJg�i
Ö*dfÓ6û ÎÝå�b'e?x6e�ÍlÍfaJé.aÞg�e*Í�a�û�aJdfÐ
Ó.Î0Í�wNiWw?acé�ahg6ÔÚwhe*ÙhnGã[ã^e5e�Í
i�aNb ?fÓ�b�dâx��DÖ�b�Î�a(�'ahg6x6Ó6g6g6wheÜÙ

`�� wci0b'x6e#x6e�Í5ÍfÓ ã^Í{x�b$:8a�ÍNÍfÎ[Ð�x6e*Í�m]Î^ã[ä�ÎIdfÎ�a�dâwhÔ�e�: :8e�g�ilû�e;d6:#Î0Í{x��^ÎÕx ehg�i
Î[Ð3ÎÕeJd�x6e*Í�ahg6x6Ó�ÍfÓ ãÕÍ?g6Ó6g �
ahã[ã[Ó.û�Ö6ahg6ÎÕå�b'e*Í5��áÜu�ß �­Ù k�b � x6ehã �]x6e8Ôheci^iWe�û6dfÓ6û6Ó�Í3Î i3Î[Ó6g_x6e¢ÔhãÕa*Í)ÍfÎÕÐ3ÎÕÔhaciWÎ[Ó.g�u�å�b'Î�e*Í�i�b�g6e8ÔhÓ6g ÍfwÚå�bLehg6ÔÚe
x6ÎIdfehÔciWe/x6e�Í#û6dâÓ.ä6dfê�Í#dfwhahã[Î\Í­w�ÍAÔhe*Í8x6eJdfg6ÎÕêJdfe�ÍAahg6g6wÚe�ÍAe;g1iWacü.Ó.g�Ó�:#ÎÕe û�wÚx6Ó ã[Ó6ä Î[å�b'eÚu�Ôheci0iWe/wci0b'x6e/a
acbLÍ­ÍfÎ?û�eJd�:¢Î0Í:x6eRû6dfwÚÔÞÎ0Í­eJdAã �^Ö6Î0Í�iWÓ6ÎIdfeRû�ahãÕwhÓ � eJg*é�Î[dfÓ6g6g6e�:8ehg�iWahã[e�x�b :8a�ÍNÍfÎ[Ð#ä6d 
hÔhe ��x6e�Í :]e�Í�b�dfe�Í
x�� 
Jä�e?acb8dfahx6Î[Ó�ÔhaJd%�.Ó.g�e?eci1�?x6e�Í�x6w)iWeJd[:#Î[g�aci3ÎÝÓ.g�Í�x�b

δ
+.- júx6e�ã[aA:8aci
ÎÝêJdfe?Ó6d3ä�aJg6ÎÕå�b'e?x6e�ÍlÍâÓ ã^ÍNÙ

`Ee �*b6i x6eöÔheci^iWe�g�Ó�iWe¡e�Í\i x6e :#Ó6g�i
dfeJd�Ôheöå�b �ÕaJû6û'Ó.d0iWeJu#û6Ó*b�d/ã[aöÔhÓ.g6g�ahÎ\ÍNÍâahg6Ôheöx�e�Í/û�ahã^wÚÓ �
eJg*é�Î[dfÓ6g6g6e�:8ehg�ifÍfu b�g�e�wci0b'x6e%û�whx6Ó6ã[Ó6ä ÎÝå�b'e%û�a;dldfaJû6û�Ó*d�i��@ÔheJã[ãÕehu�û ãIbLÍpi
dâahx.Î i
Î[Ó.g6g�ehã[ãÕehuLx6e iWÓ*b�d%��Î[êJdfe�ÍNÙ
Ò&Ó�b�d�Ôhehã[ahu ãÕe�ÍGÍâÓ ã^Í�x�e ãÕa ��Ó6g6e�ÍfÎÏi0b'whe5�?ã�� Ó*b'e�Í�i&x�b :]a*Í­ÍfÎDÐ�x6e�Í�m8ÎDã[ä�Î[d ÎLÍ­eJdfÓ6g�i�û6d3ÎÕÍlÔÚÓ�: :]e?eJü.e�:#û�ãÕe
eci�ã[e�ÍGx6Ó6g6g6whe*Ípi
Î dfwhe*ÍGx6e�ã��^wNi0b'x6e�x6e�ã[ecb�d�:8aci
Î[êJdfe@Ó.d3ä�a;g6Î^å�b'e#Í­eJdfÓ6g�iEÔ;Ó1:�û�a;dfwhe*Í���ÔÚeÞã[ãÕe*ÍGÎ0ÍNÍ�b'e�Í}x6e
ã��0wci0b'x6e?x6e�ÍLi
Ó*b�d%��Î[ê;dfe�ÍNÙ
3/,
	�À;¾U�'¾6¿+-#¾6Â�Ã í À(�ÕÁh¿�À � �­¿�À �7Á��pÃ��6¿LÀ ������ÀhÁ��

ó�e�ÍEx6wJû
�*ifÍEÓ*d3ä�aJg6Î[å�b'e*Ífu�û�aJdfÐ
Ó Î^ÍEx e�Í,iWÓ*b�d%�.e�Ífu4Íâe�ÍâÓ.g*i&Ð
Ó.d :#w*Ílx6ahg�ÍEÔheJd
iWaÞÎ[g�Ípé�ahãÕã[Ó g�ÍEx�b :8a�ÍNÍfÎ^Ð
x6e�Í8m]ÎÕãDä�Î[dfÎ#eciUã[ecb�d wJû�ahÎ\ÍNÍâecb�d_e�Í
iUÐ0dfwhå�b'e�: :8eÞg�iUx�e1û�ãIbLÍfÎÕecb�d)Í$:8êci
dfe�Í_eci:û�ecb6i :
��:8e û�a;d Ð
Ó�Î\Í
aciÕiWeJÎ[g6x*dfe]û6dfê�Í5x6e��;à>:#êNi
dfe�ÍNÙ�`Ee�Í?û6dfÎ[g6ÔhÎ[û'aÞãÕe�Í�iWÓ�b�d%�6ÎÕêJdfe�Í5wci0b'x6Î[whe*Í�ÍfÓ6g�i{ã[Ó�ÔhahãDÎ0Íâw�e�Í5acb�Ôhehg�i
dfeAx�b
:8a*Í)ÍfÎ^Ð1� � � !#"%$ &;'
��Ù�ó#e?g6Ó	:
�6dfeNb�Íâe�ÍEx6Ó.g6g�w�e�ÍlÓ6g�i,wciWw?Ó��*iWeJg�b'e�Í�û�aJdlã[ecb�d­ÍGahg6ahãD×'Ífe*Í�û�ahãD×6g�Ó ã[Ó6ä ÎÝå�bLe�Í
acé.e�ÔUÓ*b�Ífahg�Í#x6aciWaci
ÎÝÓ.g�uleci5x6wNiWeJd[:#Î[g�aci3ÎÝÓ.g�x6e ãÕaKÔhÓ	:#û�Ó"ÍfÎ i3Î[Ó6g�Î0ÍâÓ�iWÓ6û6Î[å�b'eUx�búÔ�aJd%�.Ó.g�e �)�Næ��)Ù�jGe�Í
x6Ó6g*g6wÚe�Í@Ó6g�i{û�eJd[:#Î0Í ���.�@x6e x6whÔ;d Î dfe ã�� wJé�Ó�ãÏb6i
Î[Ó6g�x6eUã0a0:#Ó�Ífa��Õå�b"e Ð
Ó6d��ci � Ífacé.ahg6eUx�b :]a*Í­ÍfÎ^Ð
uleci ���.� �
x��ÕwciWaN��ã^Î d�x6e�Í,ÔhÓ.dWdfwJã[aciWÎ[Ó6g Í�aJé.ehÔ ãÕa?x*×6g�a�:]ÎÕå�b'e�ä�whg6w;dfahã[e?x6e ãÕa�:#Ó*bLÍ)ÍfÓ6g �)�Næ�u��;þ �"iWe;ãDãÕe?å�b �Õehã^ãÕe?a�û*b
�ci
dfe_x6whx�b�ÎÏiWeKx6eKã��^wNi0b'x6eKx6eRÍfwÚx.Î�:]ehg�ifÍ :#aJdfÎ[g�Í �)�;ß �NÙ�ó#a;g Í#ãÕecb�dAÍ3×6g�i
Ö�ê�Ífehu?Ø*b�7*b�:]a;d &
9 :�<WÙ��)�Næ��
Í��ÕaJû6û*b�×�ahg�i�Í�b�d�x6e#g6Ó�:
�6dâecbLÍfe*Í�x6Ó6g6g6whe*ÍGdfeJä6dâÓ�b�û�whe�Í�x6aÞg�Ílb�gUx6ÎÕaJä6dfa�:<:8e�dfaJû6û�ehãÕw¢ÎÕÔhÎ�� � � !#"%$�& % �
ÔhÓ6g ÍfÎÕx6êJdfehg�i�i0dWÓ.Î0Í�û�w;d ÎÝÓ x6e�Í,acb:ÔhÓ�b�d­Í�x6e�Í�é�Î[g*ä*i&x6eJdWg6Î^e;d)Í@:¢Î[ãÕã^whg�ahÎIdfe*Í�Ù
•

nEg�i
dâePÿ�à�à6à6à�e�i:�;ß�à6à6à�a;g Í?y@Ù ÒEÙ u�b�g6eAû6dfe�:¢ÎÕêJdâePû�wJdfÎ[Ó�x6eAÓ%�Tã[aPé.wJä�wciWaci
ÎÝÓ.g�x6e�Í�m]ÎÕãDä�ÎIdfÎGwciWahÎÏi
x6Ó	:¢Î[g�whe�û�a;d�x6e�Í�ä6dfa�:#Î[g�whe*Í�eJg#jlæ � ÍfaJé.aÞg�e*Í��*A�Ôheci^iWe�x6Ó1:#Î[g�ahg6Ôhe?e�Í�i&aci^i7d3Î �*b"whe ��b�g#Ôhã[Î�:8aci



� � �

�������
	���
��������
����������� ��!"!#�$�&%('&)&�*�����+�,� �*!.-/'��102�+���435-6!7�98:�4%<;&�=� �,>@?5�2AB0/%����#0C������D1-6!7�5�E� ��3 �=%��F0BD60@%<���G�B�F-20�D&�
A@!#�90B�H���4AB%*!I!#�J�,�/'&��K&��LM��!B�F�#�N'
-����B!7�5�E0@�FO6'6P�'6�10@�5!��90/%Q>ER S+T U#>
�������
	���
��6V�%=!M)60C������D10BD6-��W0@�(D63,0@%�%E�63J81��%<;X�=�W�EYX�<;6Y&%=0BD&-6�B>/?���AB0C������D1�63J�NY&!Z�E� ��3,��%�!B�F0BD60@%<���G!B-[�=D\�QY&���5]���� P
0BD6-^�
!M0C�$KE�@;&�Z�,�Q'&-6��!B-^K6�_O6'6P�'E�`0/��!��90/%,>&R S+T U+>

a+b�c�d�e�f=ghb�ijb�k�e�e a+l�mjd/a+f�nJbpohd/aja+d/oJohqJa�esrtcHu d�v�e,wxb�c1bBeyv�qJa a+b�m#ohqJkJnJd@k�esd�w{z qJaWe_a�dXc<bXk6e#fHmMmCb�ijbXk6eynJb|cHd
iyqEw�mBm+qJkyn�w}mWwxn � qEwxb�m,e~b/kEa�b/�$fHmWe a+�[ohd/aZc<b�m"m+�2n�fHi�b�k6e+mZijd/a+f*k9m7�
• � kJb�m�b�v�qJkJnJbpoh�/a+f�qhnJb���nJb��@�y�J�J��r��@�y�J�J��d/k9m��s� �I���"iyd@a+��wx�6b�ohd/a�wxkJbpdBwh�$ijb�k�e�d�e f<q�k�nJb
m
ohc�d�k�e�b�m\b/k������#z q�a���e+m#�.�9v2b�eNe�b_bB�Ee�b/khm+f�q�k�nJbEm�z q�a+�Be+m"b6mWeIdMeNe a#f=�Ewx�2b_d�w�v�c�fNijd�eInJb�g�bXk6w}o$c=w�m��6w9iyfHn$b2�
cHb:ijd/�hf�i_w9i�nJb:cHd1iyqEw�mMm+qJky��e�d@k�e~d7eHe�b/f�k�e�ghb@aMm1�J� � �B j�J�J�yd/k$m¡�_� �I�
• ¢ dyoh�/a+f�qhnJb£a+��v2b/k�e�bjv�q�iyijb�kJ¤�d�k6e"ghb/aCm��@�y�J�J�pd/khm[�¥� �"��v2d/a+d�vMe��/a#fNm��6b£ohd/a`nJb�m1z c(w�vBe,wxd�e f�qJk$m`nJb
ohc(w�m[z�d�f=�9cHbyd�i£ohcNf¦e,wxnJb§�$e�q
w&e�nJu d���q�a�n�whk}ijd2�hfHi_w9i¨a+b�c�dBe#f�zInJb
m�ohcHd�k�e�b�m�b�k}�"©pf�k�e�b/a�oJa+��e��yv/qJiyijb
whkªa+b�e qEwha_ghb/aCm�ohc(w¡m�n9«Hd/a+f�nJf(e���b�k�e a�bt©�¬&�J��bMey y�J�&���_� �I���[oEwhfNm�cNdpe�b/kJnJd@khv�b­m7«Nf�kEgxb/aBm+b�dBgxb�v�cHd
a+b�v@aWwxnJb�m+v2bXk
v�b|nJbpo$cHd�k�e�b�mjb@kª�^�9� ¢ bEmj��v��Jd�k�e�f�cNc�q$k9mjiyqhnJb/a#k
b
myohqJa,e�b/k�e¥zWf�k
dXcHb�ijb�k�eycHu b�i£oJa�bXf�k6e�b
n9«Hd�v�e�f<ghf¦e���m.��wxi�d�f�khb�m7�
®h¯J°[±2²"³J´�µ5¶J²C¶E·H²"µ�±[·N³y¸�³J¹Bº+»N±1¶J¼�¼2»Nµ�±�´9º+³E·H±1µ�±�²¾½¥»N·N¿J»H¹/»

¢ b6m1À6qJkJb�m�qhv�v�f�nJb�k�e�d�c�bEm`nJbEm"Á�fHc��$f=a+f�m+qJk�e1m�q
wxiyf,m+bEm�r�cHd�iyqEw�mBm+qJkpn�wªmWwxn � q
wxb�m e�bMe�a+b�¤�qJf=ghb�k�e
whkJb_ohc=w$ghf�qhi��Be a#f�b£isq�Âhb�kJkhbyd�kJk�wxb�cNcHbyv�q$i_oJa+f,m+byb�k�e a�b_ h�J�J��bBe[¬&�J�J��iyiÃ��ijd/�hf�i_w9iÃbXk}�Be��/�"��cHd
e�b/i_oh�@a+d�e,wha+b�iyqJÂJb�kJk
b�dXkJk6wxb�cNcHbtÂÄb�m ejnJb�c «NqJa+nEa+bÅnJbÆ��¬¥ÇM�1� ¢ d�iyqÈmCd/ÉQ��wxbtgh�@�h��e�d�cNbÅb�mWe£dXc<q�aMm
v�qJk$m e f(e,wx��b1nJb1z q�a+�Me+m"m�bXi¥ohb/a#ghf=a+b�k�e�b�mÊnJu d�c(e�f(e,wxnJb[ohc=w�m"qEwyiyqhf*k9m¡ghd�cNcHfNv2q$c�bEm+�hq
wÌË ÍMÎhÏJÐ�ÑJÍZÒ �JbMe~nJb



���&�

�������
	����&���hS��	�|!MD_3 �/D&A+�,�*��D¥-6!^%�

�/;&!"0��6�&0@�W!+D@�F-6!�%=0[�10C�,�*LC�W!���� ;60�D&�
�@'J![-6!�%=0�3,�W0@A+�,�=��D����	���6�Ä-6!B�.�G�6%��
!#�9-6!@�9�,�/'&�,KE��LC�W!7�Ê-6!B�981��%=;&�=�W����-�
=0B�&�WL7�¾O�'6P�'&�10@�5!��90/%Q>�R S+T U+>
�������
	����&���$S��	�­)6!C�#�W'
�^�,0@-�����AB0@��K&�/D�-�0M�,!���3I���6��%����W;60BD&��A��10C����!C�"�(D¥��Y&!����	����� 3,�W0@A+�,�=��D�0BD&-_�J!M0C� �^��3
81��%(;&�=�W�6���*%�%����60/3��,!M�ZO�'6P�'&�10@�5!��90/%Q>ER S+T U#>

m+d/g�dXk
b�m�q$v2v�whohd�k�e}c�b�m�v/a�q
whohb�m! ,�J�}�@��"Ê��nJb�kJq$i_�ha+bBw�m+b�m}ohcNd�k6e�d�e f�qJk$mpz qJa+b�m e#f<l/a+b�m�b�e§��wxbXc<��wxb
m
À6qJkJb�mÊnJb1v�w9c¦e,wha+b�mFghfHb�kJkJb�k�e¡ohb/a,e,whaW��b/a.v�bMeNe�b1nEfNm e aGf=�&wJe f�q$k9�

# qEw�m�Ë ÍCÎhÏJÐ*ÑJÍZÒ2d�w�mCm+f$�hfHbXkj��wxb_m+qEw�m�m+d�g�dXkhb2�$cHb�m�m+q$cNmIoJa+��m�b/k�e�b�k�eÊnJb�m.�JqJa#f=À6qJk$mInJb_mWwha+z d6v�b1kJq$f=aCm+�
e a+l�m`��wxi£f�z�l/a+bEm+�"mWwhohb@a#ohqÈm���m�r£whk|iyd�e��@a#fHd�wÅoh��nJq�c<q��JfH��wxb�nJb�v�qEwhcHb�wha1a#qEwh�hb$ W¬X�¾�%"¾�Fc�d£e a�d/k$m+f(e�f�q$k
b�m e¾m�q
whc�f��hkJ�6b[ohd/aFwxkhb�Ë Í'&�Ï�(*)�Ð,+-(*)"Ò@�#�JqJa#f=ÀXq�kjnJb1kJqhn�whcNbEm.z�b/a#aWwh�hf�kJb�wh�J�B� ¢ d�Ë Í'&�Ï�(*)�Ð,+-(*)"Ò@ijd/a+��wxb1b�k
z�dXf¦e¾wxkJb_gx�/a+f(e�d��hcHbyn�f,mCv�qJk�e�f�k�wxf(e��£ijf*kh�@a+d�c�q��hfH��wxbynJdXk9m�cHb_oJa+q�z fNc/.9cNd_�hf=�J��m+f(e�b�b�e\c�bEm�q
�JÂ�nJb�m1nJbyz#b@a
nJqJi£f�khb�k�e.c<d�i�f�kh�/a+d�c�qJ�hfNb�n�w}ijd�e��/a+f�d�w�a+qEwh�hb�f�kJz#�/a+f�b/wha+�xd/c�qJaMmI��wxb�cHb�m"�
q�a+f=À6qJk9m.a+f�v��hb�mIbXk�ijd�e fHl/a�b
qJa#�hd/kJf���wxb�v�qJk�e�f�b�kJkhbXk6e.n9«Nf�iyohqJaWe�d/k�e�b6m"��wxd@k�e�f(e���mIn$u dEmMm�q$v�f�dBe#f�qJk$m\q�a��hd/kJq � d/c(wxi�f�khb�w¡m+b6m�b�e.z b/a�aGf<��wxb
m
b��&e a+d�v�e f=�hcHb�mZohd/a.c «NqE�hd�cHd�e�b1n9«Hd�i£isq$kJf=w9i�b�e¡c�b[oJÂEa�q�oJ�
qÈm�oJ�hd�e�b1nJb�m�q$nEf(wxi0 21�"Z�3&<Ñ54EÐ,)/Ñ*6J�C�
7 w�z d�f(e^n�wÅnJ�/ghb�c�qJoJohbXijb�k�e�f�iyohq�a,e�d/k6e�nJb�m��JqJaGf4À6q�khm1��wxi�f�z�l/a+bEm`b�e�n�wÅnJb/�Ja���n9«HdXc¦e��/a+d�e f�qJk}ohq
w�mCmC�
nJb�mI�JqJaGf4À6q�khm1m+qEw�m �
8 d�v2bXk6e+m+��v�b�m�m+qJc,m�zNwha+b�k�e.c�qJkE�Ee�b�iyo9m�v�qJk$m+fHnJ�/a���m�v�qhi£ijb_nJb6m[m+qhc�m�z b@a#a+d�c�cNf(e�fH��wxb
m
��wxi�f�z�l/a+bEm9 C��¬%" qEw nJb�m � c(e�f,m+qJc�m ��wxi�fHz#l/a�b�m �;:<6�=�6JÐ�&<ÍB�> M�@��"G� ��b�wJ� ohq
wha cHb�m+��wxb�c,m cHb
nJ��g�bXc<q�oJohb�ijb�k�eÄnJb�mÄ�JqJa+f=À6qJk$m �6w9ijf�z#l/a�b
m b�m e{cHb oJc(wFm i�d@a+��wx����b/k6e a+b �J�_v�i b�e whk iyl�e a+b
n9«H�/ohd�f�mBm�b�wha+�¾ohbBwJgxbXk6e�d�w 8 qEwha+n9«���wxf���e a+b}v�c�d�mBm+�6m�oxd/a#ijf�cNb6myd�kJnJq9m+qJcNm_k
q�k � d�cNc�qJoh�Jd�kJfH��wxb
m��"b�e`oJc(wFm
oJa+��v�fNmC��ijb�k�e¡ohd/a#iyfhcHb
mÊdXc¦wxdXk
nJqÈm�q$cNm� C�J�'"#��c<b
m~oJa+q�o&a#f��/e���m.d@kJnJf���wxbEm.��e�d/k6eFc<d1v�q�khm+����wxb�khv�b1nJb



� 1 �

��³��9·N±2³�� ¢ qhv�d�c*f,mCd�e�f�qJk nJb�m{oJa+qJzWf�c,m+�pe�b/kJbBwha b�k v�qJi_ohcHb2��bEmÄq�a#�hd@kJq � iy��e�d�c�c�fN��wÈb�mÄb�k v�d/a �hqJkhb
qJa#�hd/kJf���wxb��hb�e9g�d�cNbBwhaMm.f�m�q
e�q�oJf<��wxb�m.n�w�v�d/aW��q�k
b1nJb:cHd[ijd�e�f�l/a+b1qJa#�hd/kJf<��wxb1nJb:cHd1z,a+d�v�e f�qJk��|¬&���9i
��³��9·N± �¡a+qJz fNcHb­c<q$v�dBe#f�qJkJ��v�qJk�e�b/k6e+m�f�k{qJa#�hd/kJqJiyb�e�d�c�cNfHv�v�qhi_o$cHb/�hb6m+��q�a#�hd@kJfNv�v2d/aW�hqJk{d�kJn{v�d@a���q�k
f,m+qEe qJohb�m~q�zZm+qhf*chqJa#�hd/kJfHv1ijd�eNe�b/aZf�k�e �
b��t¬&���hi z,a+d2v�e f�q$k
	�

��������� �������������
������� � 	�

���"! #$� %&� ' # (

δ )�* # ∆ )�+ # , %&-/.102�43/.��
56��087 -:9;- < ) -=9>- < ) 56?@7 56?A7 56�����;B�.4�DC&! 	E! 7

F:����-�G/H
I�I�JKIML�N O P;N NQF G R IQG IQL/L SUT4VXW I�IQY R Y�H>Z[Y O P I�O�\^]_Y�G
L�P>JQ\/O N O L;N Na` I�O R \bG IQH;c SUdeTQW P>O R I�f�ZUc R I�\ Y I�IMH�G=]_H�Y
����.Qg R h��U� H�G R P/G P�P S�V
i"W H�P R IQH>Z[H R H/G�G HjIMG�G=]kO Y

%ml;�������>��n>. P>O R L;O Y Y R IQY>ZUO �;h �;h
F:����-jIMP

I�I�JeY/H�N O L;N NQF G R IQG IQL/G SUdeoQW IQY�L R IQL>ZUO c L IMG>c^]kf
L�P>JQ\bH�N O G;N N ` Y�G R \/O Y�Y;O S�i
pQW f G R IQY>ZUO R f�c cbY�P=]k\�f
����.Qg R h��U� H�G R ObG YjI�\ SUTeoQW P>c R I�I�ZXI R Y;f�O Y>cqIQH=]_H�Y

rsg/9�g�
X���;h �40 P�G R L;O IQP/Y SUdetQW \�c R IQY>Z[H R fqIQH I�fbLjI�Ou]vIMP G
L>O R fbG I�O/f SUdetQW \�O R I�I�ZUc R fbP>\ Y�P/YjI�\u]kY;f f

' #w� %&��x&yE.a�;.Qg;
z.��{��� 0}|>��.�~/.4��� 

-/���;��R�08BM�������U��� g>.���h�.�������.�
X

.������;.��������Qg>��B�.4�v�
.���� �������X� 

0}g���.�BQ���a�;����.�|���

	���g;��.��>��

h�.Q�&�:.�
��;������� ����f �
!E����l;�4��.Qg;
8��� 



.4��|>� �;h����U�s02��3;.��;�>.�.��/��

.���.��8n 3b|�����n;�4��.4�}�;�K�"�
.4��.M��n;��g ��.4�2.Q�:��.
�;� 0:�;

.�.a�/��

.w|>��

.Q�b��n;�4�
.����&��N B�����
X��.�� ��

.�����08��3�.��;�;.�.Q����.���l;����.Mg>
e�E���/��.��/g>.4�D|>��
���.4�Eh�.Qg;~:n 3b|>����n;�4�
.4�M!
(�#E��
��;� �;.1� 

-/�������bg>.mh/.1�U����

���Q�����4�}��O G���0
,�%&�Q����l;�U��B4� )�+ #��>��
X08�4�U���
B�.4�D|;��g>
�g��

δ )�* #�h/.uR6Y>O^?���.���� �}������� 

0}g;��.
∆ )6+ #��

δ )�+ #�Rw��5�Y
δ )�* #���O G�7q~�5QIQ�q5

δ )6+ #D�aIQG/G�G/7�7��q�Ql;.�� δ )6+ #�

.Q|>

B��
.��b����� ����N ���Q����l;�U��B )�+ #�08.4��g�

B�. !
�;h_x�%&-�.��>���8h/BQ��.a
X08�U�>B�|>��g�
E���Qg��
.�h�.���.Q�;.Qg�
E.a�8#���

��|}���4���;��.

 

cHu d/�hqJkJnJd�k
v�b nJb�m|v�qhi_o$cHb/�hbEm q�a#�hd@kJq � d/c(wxi�f�khfN��wxbEmÅ�3&=Ñ54EÐ;)/Ñ*6J�7� ¢ «Hb/khmCbXi_�hcHbÆ�6w9iyfHz#l/a�b v�qJk9mWe f(e,wxb
c «,d�kJnJq9m+qJchb�e¡c�b�m+qhcJa+q
wh�hb2�$m+qEw�mZc�d�Ë Í &*Ï�(*)1Ð;+ (*)"Ò �hnEqJf(e~�7e a�b[v@q�khm+fNnJ�@a+�1v�qJi£ijb^wxk_ohd�cH��qÈm�q�cQ�

�~qEwJa.f�cNc=w�mWe a+b@a.v�b�m"m�q$c,m+�hnJb�w$�soJa+q$z f*c,mI� ��+�  6q¡ )�¢6�ZohqEwhaZcNbEm���wxbXc,m.kJqEw�mZohq9mMm���nJq�k9m.cHbEm.nJqJkJkJ�6b�m.cHb
m
ohc(w�mÅv�qJi_o$cHl�e�b6m�mCb/a+qJk�e}oJa�fNm|v�qhi£ijb b/�xb�iyo$cHb�m7� ¢ b�oJa�bXiyfHb/a+�1Á�f�c��h�E©h�yb�mWe|m+f¦e,wx�Æm+qEw�m|z q�a���e�r
��wxb�c���wxbEm1nJf�À6d�f�khb�m1nJb�ijl�e a�b�m1nJb�c<d�cNf,m+fHl/a+b�d/gxb�v_w9khb�m+d/ghd�k
b��FcHb�m+b2v�q�k
nJ�9Á�f�c��Z�@�J�Zb�mWe1m+f¦e,wx�§m+qEw�m
whkJb[ohcHd�k�e�d�e f�qJk_a+�2v�b/k�e�b1n9«�£�v�d�v�fHd1b�e~n9«�¤.wxv�d�c=ÂJoEe,w�m.b/kyÀ6qJkJb1nJb�m�d�ghd�k
b� W¬%"M�
¥J¯�¦^ºM�5µ�±�»N²M¶Eº�¶J¸5»�§m�5±_¨Q©
ª�«�¬�©
­4«�®.µ�±^·H³�¯�³Eº+»�°�¹�±1¶J¹@¿J³$´�»�§���±

¢ b6m}nJb�wh� m+�/a+fHb�m}nJb�ijbEmWwha�b�m+�1nJd�e�dBe f�q�kÌd�w VXT �¨khd�eHwha+b�c1b�ejnJ�Be�b/a+i£f�khd�e f<q�k{n�w δ
VXd ���1q�k6ej��e��

a+��d�c�f,m+�6b�m�mWwha�cNdyzWa�d�v�e�f�q�k��|¬&� µ i �#n�f¦e�b£ijd�e�f�l/a+byqJa#�hd/kJfH��wxb���wxiyfNz#fH��b/����wxfFa+b@oJa+�Em+b�k�e�b���ohq
w
a¾e qEw�m
cHbEm"�JqJa+f=À6qJk$m\q�a#�hd@kJfN��wxbEm\nJb�m�d�kJnJq9m+qJc,m���e,wxnJf���m���bXk6e a#b¥�$¬jb�e � ��± nJb1cHdsisd�e#f<l/a+b_qJa#�hd/kJfH��wxb:e�q�e�d/c<b
 W¬%"M� ¢ «Nd/oJohc�fHv�d�e�f�q�kjnJb�v�bEmInJb�wJ��ij��e �
q$nJb�mIr�c «H��e,wxnJb�nJb�c�d�ijd�e�f�l/a+b�qJa#�hd/kJf���wxb�nJbEm^m�q$cNm.ohb/a+ijb�e��9b/k
i�fHcNfHb�w{f�k6e�b/aWe a�q�oJf�v2dXcH��nJbtv2q�kJk
db²�e a+btc «,�/ghqhc(wJe f�qJk�c�qxv�d�c�b|nhbtcHd g��/�h��e�d�e f<q�kªd�wÌv�qEwhaMmjnJb�mjnhb/a#kJfHb/aMm
i�fHcNcH��kJd�f=aCb�m� H©h� � �F�B *"+�
• ¢ d|ijb�mWwha+bÅn�w V�T � dpohb/a+i�f,mjnhu b
m e#f�ijb/a_wxk´³/�hbti�q
Â
b�k  N h� � "y��wxf[a+�6mWwxc(e�b|nJb�cNu d�v�e�f=ghf(e�� VXT �
a+��m+f<n�wxbXcHcHb�nJb�m�i_w9c(e�f�o$cHb�m�m+qEwha+v�b6m���w9f~v�q�k6e a#f=�EwÈb�k�e\r£z qJa#ijb/a[c�d�ijd�e�f�l/a�b£qJa#�hd/kJf<��w�byn�«<wxk��
q�a�f=À6qJk9�
¢ b�m}gxdXcHb�whaCmpqE�Ee�b@k�wxbEmpiyqhk�e a+b/k6e}�3&=Ñ54EÐ;)/Ñ*6J��whkJbªd�wh�hiyb�k�e�d�e f<q�k{a+d/ohfHnJb�nJb c «�³/�hb iyq�Âhb�kÄnJb�cQd



� �@� �

ijd�e�f�l/a+b1qJa#�hd/kJfH��wxb�d2g�b�v1cNd1oJa+qJz q�k
nJb�whaB� ¢ bEm¾�
q�a�f*ÀXq�k9m.nJb_mWwha+z d�v6b1qJk�e~nJb�mZghd�cHb�whaMm ∆
VXT ��ohqÈm+f(e�f=ghb�m

��wxf¾a+b@kJnhbXk6e�v@q�i¥oEe�b�n9«=whkhb��BghfNnJb�k6e�b�v�qJk�e a�f<�&wJe#f<q�kÅn�w V�T � oJa�q$n�whf(e`ohd/a1c «Nb/�
o$c�q9m+f�q$kÅnJbEm1�hq$i_��b
m
d�e�q�iyfH��wxb�m nJd�k9m c «Hd�e#isqÈm�oJ�hl/a+bE��¤Ic*cHbEm f�kJnJfH��wxbXk6e�nJq�k
v whk e,wha�kJqEghb/a a�d/oJf�nJb nJbEm iyd�e�f�l/a�b
m
qJa#�hd/kJf���wxb�m7��¤�kªmWwhoJohq9m+d/k6e���wxb�cHbEms³/�9b6m_nhb}v�bEm_i�dBe f�l/a+b�msq�a��hd/kJfH��wxb�m�m w9f=gxb�k�e�whkhb�nJf,mWe a+f=�EwJe�f�q�k
b��
ohq�k
bXk6e#f<bXcHcHb��_z q�a+iyd�k�ejwhk ij��cHdXk&�hb­ohd@aGz d�f(e��1whk iyqhnJl�cNbªnJbªv�d�cNvBw9c� C�'"�c�b�wha�d�e,e,a�f<�&w�b�whk ³/�xb
iyq�Â�b�ky�#qEw_e�b/i_o9m.iyq�Â�b�kynJb[a+��m+f�nJb�k
v�b@�.nJb��@� � bMe��@¬&�£d@k$m.r"Á�f�c��Z�@�yb�exÁ£f�c��h�E©ya+b�m�ohb�v�e�f<g�b�i�b�k6eC�
• ¢ b δ

VXd ��f�k
n�fH��wxb1cNb^e Â&ohb1nJb^gh�/�h�Be�d�e f�qJky�#���yq
w��"©J�.nEqJk�e¡c�d1iyd�e�f�l/a+b1qJa#�hd/kJf<��w�b1n�w}m+qJchb�m eZfNmBm wxb
 N©*"M���¡q
w
a�c<b
m�nJb�wh� m+q$c,m���e,wxnJf���m��scHb�m}ghd�cHb/whaMm�n�w δ

VXd � nJb�mp�
q�a+f=À6qJk$m�nJbÆm wha+z d�v6b­a+b�z cHl�e�b/k�e}c<d
gh�@�h��e�d�e f�qJk|d�v�e,wxb�c�cHb�.Fz q�a+�Be[o
q
w
a1c�b�oJa+qJzWfHcFÁjfNc��h�E©Åb�e`qEa#f=�hf*khb�i�f=�&e�b�ohq
wha1c�b�oJa�q�z fNc¡Á�fNc��Z�@�|q � c<d
ohc�d�k�e�d�e f�qJk}n9«Hd/a#�Ja+b�m�b�k}���}b�mWeIa+��v�b@k�e�bE� ¢ dsijd�e fHl/a�b£qJa#�hd/kJf<��wxb£nJb6m[�
q�a#f4À6q�k9m�qJa#�hd/kJf<��wxb
m�cHb�m�ohc(wFm
oJa+qJz q�k
n$mjnJ�/a+f=ghb���ohq
wha_cHb�mjnJbBw$�ªoJa+qJz f*c,m��[nJbpo$cHd�k�e�b6mjb/kª�"© �Gm�d/ghd�kJbEm#�7� ¢ b δ

VXd � nJbpcHdtiyd�e�f�l/a�b
qJa#�hd/kJf���wxb1nJb1cHu �JqJa+f=À6qJkyf*k6e�b/a+iy��nJfHdXf4aMb1�@��¬ � �J�yv/i_�.n�wjoJa#qJz fNc6Á�fHc*�h�E©jf�kJnJfN��wxb^wxkJb1qJa#f=�hf�khb:iyf=�Ee�bE�

�~qEwJaªz d6vXf�cHf(e�b/a cHd v�qhi_ohd/a+d�f,m+qJk nJb k
qÈm nJqJkEk
��b6m{d�gxb�v v�b�cNcHbEm q
�&e�b/k�wxbEmªohd/a c «,�Be,wxnJb nJb�m
e qEwhaW�
fNl@a+b�m� M�B©*"��¾kJqEw�m�cNb6m_d/g�q�khm�a�b/�Ja+qEwhoh��b�m_m wha�cHb�ij��ijb�n�fHd/�Ja+d�iji�b�� ��+U  6q¡ )��J�[e�qEwEe`b/k ��e�d/k�e
�hfHb�k v�qJk$m�vXfHb�k�e+m���wxb c «
³/�hb�isq�Âhb�k nJbªcNd ijd�e�f�l/a+b q�a#�hd@kJf���wxb nhu wxk �
q�a+f=ÀXq�kÄnhbÌm�q$cyk9«,b�m e�ohd�m
mWe a�f�v�e�b�iyb�k�e~nJb[iy��ijb:k
d�e,wha+b1��wxb[cHu ³/�hb1d/oJohd/a�bXk6e~n9«<whk
b^e�q
w
aW�hbE�
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¢ u f�k6e�b/a#oJa+��e�dMe f�qJk f�i�ij��nJfHd�e�b ��wxb c «NqJk ohb�wJe�z d�f=aCb nJb v�b6m nJqJkEkh�2b�m�e#f�b�k6eªb/k nJb�wJ� ohq$f�k�e+m
oJa+f�kJv�f�ohd�w$� .
� r"Á�f�c=�Z�@�J�$c «Hd6v�v�wxiswxcHd�e�f�q�ksnJb:ijd�e fHl/a+b1qJa#�hd/kJf<��wxb1n
wha+b1nJb@oEw9fNmÊ�J�£�J�J�yd�k$m¡�_� �I�J�Jb�c�cHb1d1��e��:c<b:z�d�f(e
nJu w9k
b:gh�@�h��e�d�e f�qJk�m+d/gxd�kJfNv2q$c�b�b�e.v�bBeNe�b�m+f(e,wxd�e f<q�k�m+b�i_�xcNb1ohb/a+n�wha�b/a¾oEwxfNm���wxb�c «Nq$kyk�«Hb�kEa+b/�hf,mWe a+b�d�wxv�whk
�/ohf,m+qhnJb�z q�a+b6mWe fHb/a}d�w kJf<gxb2d�w n�w oJa�q�z fNc¥��w9f¥iyq$k�e a�b�v�b/ohb�k
nJdXk6e��:k
q�e qJk$m}cHb��[whkhb�d�wh�$ijb�k�e�dBe f�q�k
ohd/aWe f<v�w9cHfHl/a+b�ijbXk6e��JaWwJe�d/c<b1nJb:c «�³/�hb:isq�Âhb�kyb/k6e a+b�¬&�yb7e5�J�£v@i �
� rÆÁyf�c*�h�E©h�pc «Nf�k9mWe�d�c�cHd�e�f�q�k nJb cHd z qJa+��e­d�vMe,wxb/c�cNb m+b m+f(e,wxb b�k6e a+b ©|�@�J� b�eÄ�y�B©h�:�¥� �.�¦�pnEqJkJv
ohq9m�e��@a#f�b�wha+b�ijb�k�e~d�wjiyd/�hfNi_wxi �6w9ijfHnJb1nJb��J�[�J�J���¥� �I�
¢ d§m+f4�$khd�e,wha�b£fNm�q
e�q�oJf���wxbynJb�c «N�
q�a+f=À6qJk}nJb£oJa�q�z qJkJnJb/wha�n�wpoJa�q�z f�c�Á�fNc��h�E©p�
�/a+f(e���bynJb�cHd§m+d/g�dXk
b£khu d
b/kyqEwJe,a�b[ohd�m.�Me��[iyq$nJf�zWfH��b�.
� m+qJf(e~ohd/a.n9«N�Bghb�k�e,wxb�c,mZe a+d/k$m+z b@aWe+mInJb:ijd�e fHl/a+b�qJa#�hd/kJf��Ewxb�b@k£oJa�q
g�b/kJd�khv�b�nJb�m"c�f(e�fHl/a+bEm"z qJa+b�m e f�l/a+b6m^�hf�c
v�qJk�ghfHb�k�e�nJqJkJv fNv�f�n$u f�k9m+f�m e�b/a mWwha{mWe�dB�hfNc�f,mCd�e#f<q�k nJb c�d ijd�e�f�l/a+b qJa#�hd/kJfH��wxb b�kE�hd/�x��b nJd�k9mªcHb
m
v�qJi_ohcNb/��b
m q�a#�hd@kJq � iy��e�d�c�cNfH��wxb�m � kJqEe�d/iyi�b�k6e qEa��Jd/k
q � d�c(wxi�f�khfH��wxb�m+��&<Ñ54EÐ,)/Ñ*6J� ��whf�cHf�i�f(e�b¨cHb
m
e a+d/khm+z b/aWe+m.qEa��hd/kJf���wxbEmFgxb/aWe f<v�d�wh�  21�"#�
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� m+qJf(e�b@kJv�qJa+b£ohd@a1cNu d/oJohqJa�e��Zb/k}oJa+qJz q�k
n$bBwha+�ZnJb�ijd�e#fHl/a�b�qJa#�hd/kJf���wxb�f,mBmWwxb�nJb�cHd�nJ��v�q$i¥ohqÈm+f(e�f�qJk + (
Í +�&-6�nJb�m�a+d�v�f�kJbEm¥nJb�c�d§g��/�h��e�d�e f�qJk�z qJa+b�m e f�l/a+b}qEwªnJb�cNd��hf�qEe,whaW�hdBe#f�qJk|ohd/a_c�d�oh��nJqJz d�wxkhb��¾cHu d/oJohq�a,e
a+��m w9c¦e�d/k�e�nJb�c<d�nh��v�q$i_ohq9m+f(e�f�qJkpn�«<whk�a+��m+b2d�w|a+d�v�f�khd�fNa+b�z qJa+b�m e f�b/a`nJ�2g�b�c�q�oJoh�jb�e�nJb�c�d£�hf<q
e,whaW��d�e�f�q�k
��wxf9m+qJk�e~nJb�mZoJa+qhv�b�mCmWw�m.bB�JohcNfH��wxd�k�e¡ohd/a+z q�f,m� � "Êc�b^�
a+qEw9f�cNcHd/�hb1nJb6m^m+f��hkJd�e,wha�b�m.fNm+qEe qJoJf���wxb�m��$khu d1nJq�k
v
ohd�m 8 qEwx�:f<vXfQ�
ÁjqÈmsnEqJkEkh��b�myk
b�ohb/a+ijb�e,e�b/k6e�ohd�myn9«H��v�d/a e�b/aynJ�/z f�kJf(e#f�ghb�ijb�k�e¥cW«H�EÂJohq�e �Jl6m+bpn�«<wxk��@o$f,m+qhnJbpz q�a�b�mWe f�b@a
ghb@aMmy�J���J�J�£�_� �I�¦��v�d/a"k
q
w�mIk�«Nd/ghqJk9m"ohd6m�n9«,��v��Jd�k�e�f�c�c,qJk�v�qJa#a+b�m�oJqJkJnJd�k�e.oJa���v�fNm+��ijb�k�eIr_v�bBe,e�b_nJd�e�b@�
kJqEe�d/iyijb�k�eIohq
w
a¾Áyf�c��Z�@��q � c «Hd�wh�hi�b�k6e�d�e f�qJk�a+d/ohfNnJbjnJb£c,«�³/�xbyd2g�b�v£cHd_oJa+qJz q�k
nJb�wha�ohb�wJe\�7e a+byn�� r
cHd:e a+qJo��Ja+d/k
nJb_�/ohd�f,mBm+b�wha��@�@� � ��¬¥vXi¥��nJbEm��JqJaGf4À6q�khm1nJdBe���m+�9ijd�f�m�dBw�mMm+fZr1w9k
b¥e a�qJkJv�d�e,wha�b_n�w}oJa+qJzWf�c
ohd/a.�/a�q9m+f�q�kx�
£ Ájf*c��h�E©h�¾cHu �JqJaGf�À6qJk|nJb�oJa+qJz q�k
nJb�wha��#�$¬ � � ¬�v�iy�1ohqÈmCm+l�nJb�k
��d�kJiyq$f�k9m1w9k
b m+f4�$khd�e,wha�b§fNm�q
e�q�oJf<��wxb
�"©|khb�eNe�b�b�e�whk�³@�hb�d/oJohd/a+b�k�e�m whoh�/a+f�b�wha�r�©|�@�J���_���I�5a+b@kJnJd/k6e[ohbBw�oJa�q
��d2�hcHb�cHd�oJa+��mCb�kJv�b�n�«=w9k
b
z qJa+��e��hf�b�kynJ�/ghb�c�qJoJoh��b[ghb/aMm`�J�[�J�J���¥� �.�
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Ájq9m¾a���mWwxc(e�d�e+m�m+b�i_�hcHb�k�e.nJqJkJv�f*k
n�fH��wxb/aZwxkJb1a+b�cNdBe#f=ghbymWe�d��hf�cNf¦e���nhb�cHd�iyq9m+d/ÉQ��w�b1gh�/�h��e�d�c�b�nhdXkhm"cQd

ohd/aWe f<b_q
wxb6mWeInJb�m~Á£f�c��$f�a+f¡d/ghb�v_kJqEe�d/iyijb�k�eInJb�mIÀ6q�k
b�m�nJb£m�d2g�d�kJb�m\d2Â�d�k�eIb��hf,mWe��¥nJb/oEw9f,m\�J�£�J�J�yd/k9m
�NÁ�f�c��Z�@�E�B���[wxd/kJn�whkJb�v2q$c�qJkJf�m�d�e�f�q�k�z q�a+b6mWe fHl/a+bjb�mWe�bBkEa�b/�$f,m e a+��b��HÁ£f�c��h�E©J�+�Zb�c�cNb�m+b�i_�9cHbyohqÈm e��/a#f�b�wha�b
d�w�iyd/�hfNi_wxi nhu �6w9ijfHn�f(e���a+b�cNb/g��sghb@aMm_�J���J�J���¥� �I�JoJd@a�nJb�kJqhis�
a+b�wh��d�wJe�b�whaMm���b�e.c�d_z q�a���e.k9«,d�ohd
m
b/k9m w9f(e�b�a+�/�Ja�b�mMm��pr�v2b�e�b/k
nEa+q$f(eC�~�"q�iyijb�k�e:b��JohcNfH��wxb�a_v2b�eNe�bpm#f(e,wxdBe f�q�kÅqJa+f=�$f�khd�cHb§ohd@a�a+d@oJohq�a,e�r�cHd
e�b/k
nJd/kJv6bp�h��kJ�/a+d�cHb|nJ��n�wxf(e�b|nJbtcHu ��e,wxnJb|nJb|v�f�kJ��e�q
w
aW�hfHl/a+b�m  M�B©*"	��¤"kªb/�xd�iyf*khd�k6ey� ��+�  6q¡ ) �J�_cHb�m
ohqJf*k6e+m"a+b@oJa+��m+b�k6e�d/k�eIc�d�e�q
w
aW�hfHl/a+b_nhu � oJohb@a\�`�Jd��sd�kJf��Êm�b�wxcNb�e�qEwJaW�hf<l/a+by��e,wxnJf���b�m+f(e,wx��b_nhd�k$m�cHd�À6qJkhb
qhv�v/f�nJb�k�e�d�cHb_nJb�m~Á�fNc��hf�aGfÈ� ��+U  6q¡ )�¢6�+�9f*c¡b�m eId�f�m��_nJb_v�qJk$m e�d�e�b/a���wxu d�wxvBw9kjkhb_v�qJa#a+b�m�ohq�k
n�rsc<d�oh�/a+f�qhnJb
�@�y�J�J� � � �J�J�:�¥� �"�y� c�d�v�wxkhb mWe a+dMe f=�Ja+d@o$�JfH��wxb����B� ¢ b i�d/�hf�i_w9i nhu b/�&e�b/k9m+f�q$k nJb6m�z qJa+��e+mÅghb/aMm
�J���J�J���_� �.��kJu b�mWe�nJqJkJv�d�eHe�b�mWe�����wxb�ohd@a�c�b6m§e�qEwJa �JfHl/a+b�m}oJa+qEghb@khdXk6e�n�w v2b/k�e a+b�nJb6myÁ�fNc��hf�aGfQ� ¤�k
a+b�g�d�kJv��Jb��hcNbEmZohqhf*k6e+mZa+b/oJa���m+b�k�e�d@k�eZcHd^e�qEwhaW�hf�l/a�b1n5« � ohohb/aF�`�Jd��sd�kJf9qJk�e~nJb�m.ohq9m+f(e#f<q�khmÊe a�l�mFghqhf�m+f�khb�m
nJb1v�b�c�cHb
mÊnJb�m.�JqJa#f=À6qJk9mZoh��nJq$c<q��Jf���wÈb�m.��wxb1kJqEw�m.d�g�q�k9mÊ��e,wxnEf��Em.r"Á�f�c��h�E©jb�exÁ�f�c=�Z�@�9�X�~qEwha.v/qJkJv�c(wha�b
nJ��zWf�khf(e�f<gxb�ijb�k�eÅmWwhaÅcW«H�/ghq$c¦wJe#f�qJk nJbÆcHdÄv�q
wJg�b/aWe,wha+b�gh�/�x��e�d�c�b{r c «NqEwxb�mWe n�w iydEmCm+fNzpohb�kJnJd�k6e|cHb
ijd/�hfNi_w9i�nJb1cNd1iyqEw�mMm�q�k_ghb@aMm1�J���J�J���_� �I�¦�Ef�c9kJqEw�mZijd�kJ��wxb1cNbEm.nJqJkEkh�2b�m.v�qJkJv6b/a#k
d�k�e�whky�JqJa#f�À6q�k
nJqJk�eZc «�³/�hb_iyq�Â�bXk�v�qJa#a+b�m�ohq�k
nEa+d/f(eIr_v2b�e.�/oJf,m�q$nJbE�E�¡q�wha\v/qJkJz q�a e�b�a"ohd@aÊwhk�d/a#�Ewxiyb�k�eI��v�qJc�qJ�Jf���wxb_cHd
mWe�dB�hf*cHf(e��1nhb:cHd1iyqÈmCd/ÉQ��wxb[gh�/�h��e�d�c�b�nJd�k$mIv�b�e,e�b[ohd@a�e f�b�n�w�isd
mCm+fNz �Ja+b�ijd/a+��wxqJk$mId/ghb�v[�1cHd�m�v�q  ,��"��$��wxb
cHbEmjn�f�z#z fHv2wxc(e���mjd2v�e,wxb�c*cHbEmj��wxbpa+b/khv�qJk�e a�b/k�e¥c�bEm�c�f��hkJb/wJ�ªohq
wha�m7«*ÂªnJ�/gxb�c�qJoJohb/a�m+qJk�esv�b/a,e�d/f�khbXijb�k�e
oJa+f�kJv�f�ohdXcHb�ijb�k�e¥n�wxb�msr��<wxk�b/��v�l�m_ohc=w$ghf<q$ij��e a#f���wÈbpv�qJkJv�b�k6e a+�tmWwha�whkJbpv�qEwha,e�b�oh��a�f�q$nJb&«[b�e¥r��NcHd
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ghf�q$cHb�kJv2b�nJb�m�g�b�k�e+mj��wxf1cW«Hd�v6v�q$i¥ohd/�$k
b�k�eC« � # b�c�q�k v6b�eNe�b|b��
o$c�fHv6d�e�f�q�k
�[c�dtoJa���m+b�kJv6b|nhu wxkJb�m+d/ghd�k
b
nJd/k9msv�b�eNe�b}À�qJkJb�k
bpnJq$f(e¥n&q�k
v�ohd�msd�eNeQa#f=�Ewx�6bpr§whkÅi�f�k$fHi_w9i a�bXcHd�e�f�z�q
w dB�9m+qhc(w nJbpc�dpiyq
w�mCm+q$k
nJu ��e��E� ¢ b�m}q9m+v�f�cNcHd�e�f�qJk$m}nJb�cHd­iyqEw�mBm+qJk�e�b/c�cHbEm}��wÈu b�cHcNb6m}q�k6e���e���nJ��v/a#f¦e�b�m� M�@�J��� � "£k
b�m+qJk�ejohd�m
a+b�iyf,m+bEmIbXkjv�dBwFm�b�fHvXfQ� ¤�kya+b/ghd�kJv��
b��9cNd1ghd�cNfHnJd�e f�qJk�r�cNu b�k9m+b�i_�xcNb�nJb�m¡Á�fHc*�hf�a+f�nJb�cHd�v2q�a#a�b�m#ohqJkJnJd/k
v6b
b/k6e a+b:whkJb�o$�
d
m�b_��wxi�fHnJbyb�e.c «Nb/�Ee�b@k9m+f�q$k�nJb_cHd_z q�a���eIq
w��9f*kEgxb@aMm+b�ijb�k�eIb/k6e a+b:whkJb�o$�hd�m�b_d/a+fHnJbyb�e�m+d
a+��eQa+d�v�e f<q�k� C�B©*"Zb�m,eZv@qJk�e�b�m,e���bE�
	&���&��� 
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¢ b6m.d�kJnJq9m+q$cNm.k
q�kjd�c�c�q�oh�hd�kJfH��wxb�mZa+fHvX�
bEm.b�k£ijd�e�f�l/a�b�qJa#�hd/kJf���wxb1nJbEm�ÁjfNc��$f4aGfxv�qJk9mWe�f(e,wxb/k6eZnJqJkJv2�$r
c «Nf�k9mWe�d/a nJb�m e�qEwhaW�hf�l/a+b6m ghqJf�m+f�khb�m�� nJbEm bXk&a+b/�hf,m#e a+b�wJaCm b�z zWfHv6d�v�bEm nJb�m v�q�k
n�f¦e#f�qJk9m ohd�cN�2q �
b/kEghf�a+qJkJkJb�ijb�k�e�d�c�bEmB� ¢ bpm+f��$k
d�c��Wm+qhc,«�bEmWe�v2b/ohb/kJnJd�k6e�iyq$f�k$m�a+fHvX�
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