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�M~7Þ;w-ÐY}��owc�a} Ò u=wc}^{t� }xñ�}xwB}���ÔÕ}��cs�v^r��c�c}gÝ ~�Ð Ò y¸wa�=~�s�u=�c�a~��Qw
�;y;Íb{"wc�M~��c}^�2±c±���( & ´�±�!¥´ Z � R ´@p­r"�MÐ�}xw�ÐY~�s��c~Krt�c~��-{"wa�=~��c�
Î�}��c~tÖ�T��2wc�=~-{"wa�=~����Mrt�MÐOpbwc�=~-Î�~�}^Ót�Qw${"|�r"v^vN�cuM�cÍ=}^s�}x{�uM�
~�Þ=r"ÔÕÍ=v^~���!KG X 	 ±8�Y±�!b´'���Q´�Î�}^vxvb}x�M~�v^uMs@w(r Ò v^yÏÐY~�s��c~Krt�c~R�

5 & ] % ±�!b´pZ
5 &7±�!b´Y~7ÞYÍD± " &3�Y±�!b´c´ V Q%&'*
×Ñ~/Î�}xv^v��c~�~/}^� wc�=~/�=~�ÞQwÏ�c~�s@wa}x{�� wc� r�w-�cuMs(�îrt�îu=Í¥Ð=r"wc~
�au=v^~�}xÔÕÍ=�a{��t~K�ÚhOá=T�\�âR� � Ò ~��MrF�;}x{���ÖNÙ­�=~#v�rt�owÚu=�=Ü;�={�Î���p " & p
}��­{ Ò war"}^�=~KÐØ|��a{tÔ5s7{t� �zwa�art}x�Qw6±���´­r���wc�=~��c{tv^uYwa}x{��Øwa{��

������ ±!5 &Ei<&z´7±�!¥´;~7ÞYÍN±�� " &�i<&@±�!b´c´ Z ��* ±ÿ®"´

�${"wa}^s�~Õwc�Mr"w6wc�=}��6}���r"v��o{2�owar"wc}^�=Ó ± A Q%& V A " &�´CZ �MÖØn;}x� s7~Q{&�}���rïs7{t�;��~7Þ |�u=�Ms7wc}^{t�Æ{"| " &@p­�o{�vx�;}^�=Ó�±��Q´-u=vxwc}^ÔÏr�wa~�v^y
�a~7wau=�a�M��wa{Ïwc�=~BÍ=�a{ Ò v^~�Ô {"|ÚÔÕ}^�=}xÔÕ}^í�}^�=ÓSQ{&(Ö$Ù�{��o~�~�Î��;y
�c{tv^�;}x�MÓ/±��Q´k}^���c{Õ}xÔÕÍb{t�cwart��wKpYvx~�w�uM��wc~�Ô-Íb{t�(r"�a}^vxy��c�=}x|dw�wc{
wa�=~6~��a�a{t��s7{�Ô-ÔÕ}xwowa~�Ð Ò y 021ÚÖ



�k9;À»À»:�� � ±QX 	 h
0 1 ´��ð±&� V � X 	 � ´�� &�� 1 Q & I�©C�J�J	�.� ¬�~�s�r"uM�c~ �u! G X 	 p��Y±&!b´ � �=p Î�~
� rF�t~,|�{t�¶rt�;y��cuMs(� ~7Þ=r"ÔÕÍ=v^~ � � 021k±�!b´ �Z �O±�!b´ � � �
~�ÞYÍ�±��
�Y±&!b´~�O±&!b´ � &�� 1 " &k(�&@±�!¥´c´7Ö T��òwa�=~�{twc�=~��»�Mr"� ÐOp5 1 ] % ±�!b´ Z 5 1k±�!b´Y~7ÞYÍD±N�
�Y±�!b´��O±�!b´ " 1{(�1k±�!¥´o´ V Q{1kÖ5j$�Y�
�(rF�t~�vx}^�=Ó©wa�=~$u=Í¥Ð=r"wc~$�au=v^~tp�Îk~�Ót~7w�� ! G�X 	 ��5 1 ] % ±&!b´YZ5 = ±�!¥´;~7ÞYÍ�±N�
�Y±�!b´��O±�!b´ � &���1 " &k(�&@±�!b´a´ V ± � &�� 1 Q{&z´@p
�M~��Ms�~ � � 0 1 ±&!b´ �Z �O±�!¥´ � � � �
5 1p] %t±�!¥´7±�� &�� 1 Q & ´7Ö
nYu=ÔÕÔ-}^�=Ó²{���~��»r"v^v4! G X 	 pØÎk~ Ó�~7w � ±QX 	 h
0 1 ´
�
±&� V � X 	 � ´7± � &���1 Q & ´�±M� �P��� � 5 1 ] %"±&!b´c´@ÖÚj$�c}^�=Ó�wa�=~#|�r�s@wwa�Mr�w � ����� � 5 1 ] % ±�!b´�� R pMÎk~©Ót~�w­wc�=~�P�~�ÔÕÔÏr=Ö

nY}x�Ms�~�wc�M~�wc~��cÔ¶|�rts@wa{t�a}x�MÓ©wc�=~#ÍM�c{YÐYuMs7wÚ{"|¥wc�M~#�={t�aÔÏr"v^}xíKr��
wa}x{��Ìs�{Q~/��s7}^~��Qwa��}^��s7{��M�owar"�Qw�Ót}^�t~�� X�r"� Ð X 	 p#P�~�ÔÕÔÏr
R Ô-~Kr"�M�#wc�Mr"w$}^�1{t�(ÐY~��#wc{ØÐY�a}^�t~�ÐY{�Î��
wa�=~�~��a�a{t�#{�� X 	
wa{�í�~��a{MptÎ�~��c�={�u=v^ÐÏs�{t�Ms�~��Qwc�(r�wa~#{t�ØÔ-}^�=}^ÔÕ}xí�}x�=ÓB~�r�s(�(Q%&(Ö
Ù­�M}^�©ÔÏr"Ü�~���uM�6Ü;}^vxv	wzÎ�{ Ò }x�(Ð=�©}^�ï{t�=~Ï�c�={"w �©�c{tv^�;}x�MÓÑ±ÿ®"´
y;}^~�v�Ð=� Ò {twc� wa�=~Ì�c{tv^uYwc}^{t��wc{ð±��Q´7p$r"�MÐ¶±��={�Í ~�|�u=vxv^y=´Ïwa�=~
ÔÕ}^�=}^Ô-}^í�r"wc}^{t�/{"|Dwc�=~©~��a�a{t��{t��X 	 rts�s7{t�(ÐY}^�=ÓBwc{nP�~�ÔÕÔÏr
R Ö>P�~7w¡u �¡s7{��Ms7~��Qwc�(r�wc~�{��-wc�=~��o{�vxuYwa}x{��-wc{Ø±ÿ®"´@pQu=�MÐ=~��Úwa�=~
r��c�cu=ÔÕÍYwa}x{��3�#� )
�ì�,h���� & �Æ�-rÕs�{t�M�owart��w#�cuMs(��wc�Mr"w��

������ � ±!5 & �q��(�&�´�±�!¥´ V ��P��� � ±<5 & �"´�±�!¥´YZ��	&<* ±�S�´

qM{tv^vx{�Î�}^�=Ó Ò {;{��owc}^�=Ó p¡Î�~��a~7|�~���wa{Æ±�S�´Brt�ÕrÌÎk~Kr"Üïvx~Kr"�a�Y�
}^�=Ó
rt�a�ouMÔ-Í=wc}^{t�ì±�× P���´@pO}^�ÌÍMrt�owa}^s�u=v�r"�©�o}^�Ms7~-}x| (�&�Îk~��c~
�(r"� ÐY{tÔ
pKÎk~ÚÎ�{tuMv^Ð��MrF��~��<&`Z��MÖ�m��6{"wa�=~���Îk{��aÐ=��p;±QS�´¥wc�(r��
Ð=uMs7~K��wc�M~�|�rts7wÚwc�Mr"w (�&DÔBuM�zwk{tuYwaÍ ~��o|�{��cÔò�art�MÐY{tÔòÓtu=~K�c�o�
}^�=Ó Ò y
{��=vxy
rØ�cÔÏr"v^vNrtÔÕ{tu=�Qw#|�{�� Ò ~�}^�=Ó�s�{t�M�c}�ÐY~��a~�Ð2r��$r
Î�~�rtÜ
�Qy;Íb{"wa�=~��c}^��Ö T�u=�©× P��,�Mr��#wzÎ�{
ÐY}gñ¥~��a~�� s7~���Î�}xwc�
s�v^r��c�c}�s�r"v Ò {;{��owc}^�=Ó ±<+©~�rt�c� �OU 9Úr"í�}x�(r"�=} p R ¯t¯t�Q´@Ö�qN}x�(�zwKp
}xwÏ}^�-v^{Ys�r"v��Ø}xwÏÍ=uYw(�Õ~�ÔÕÍ=�Mr��o}��-{t�ìrÑ�cu Ò �c~7wÕ{"| X�Öìn;~�s7�
{��MÐOp�}gw¡�a~�v^}^~��	{t�Ïr6ÐY}��owc�a} Ò u=wc}^{t�ÕÎ��=}�s(�-}����={twÚ~7Þ=rts7wcv^yL$ & p
Ò uYwØrïÐY}^�owc�a} Ò uYwc}^{t� $���� & G $ & Î��=}�s(�ì}��Ïv^~��t~��artÓt~KÐ Ò y>	p�r���|�{�vxv^{�Î#�/�L�u! G Xch 5���� & ±�!¥´^Z � �Y±�!¥´+� 5 & ±�!b´ V 7 & pOÎ�}xwc�
7 & Z � �P��� � �Y±�!¥´+� 5 & ±�!b´�wa�=~Õ�={t�aÔÏr"v^}xíKr�wa}x{��¸s7{;~P��s�}x~���wKÖ�${"wa}^s�~Õwc�Mr"w*� $�&0G $�&Bp 7c&,�Z � Ò ~�s�rtuM�c~Ï~��t~��cy¸~7Þ=r"Ô-�
ÍMvx~B�Mrt���Y±�* ´ �Z²�MÖ$×Ñ~�~7Þ;wa~��MÐ1wc�=}���Ð=~7ÝM�=}xwc}^{t�¸wc{Øwc�Mr"w�{"|� ��� &7±�X��d´ Z � �P����� $ ��� &@±�!¥´�|�{t�#rtvxv.X��`J XÏÖ
ÙD{ïs7{tÔÕÍ=v^~7wa~
{tu=�ÏÐY}��cs�uM�a�o}^{t�ì{t�ìs�{t�M�owc�(r"}^�Qw
±H��´7pkÐY~�ÝM�=~
X ]	 � & Z el!LG X 	 �	±&��(�&z´7±&!b´CZ � R mÕrt�MÐ X a	 � & Z el!LG
X 	 �M±���(�&z´7±�!¥´�Z�� R m�Ö�Ù­�=~6× PD�Û}^�­~K³Qu=}x��rtvx~���w�wa{��

� ��� &7±�X ]	 � & ´ ��� ��� &7±�X a	 � & ´ Z��	&�� ��� &7±QX 	 ´'* ±H¯�´

nY{ Îk~ s�r"�=�M{"w s(�={;{��c~ (�& ] % Z (�& u=�MÐY~��
wa�=~ × PD��p �o}^�Ms�~ {"wa�=~��aÎ�}��o~ ±H��´ Îk{�u=v^Ð }^ÔÕÍ=v^y� ��� & ] % ±�X ]	 � & ´0� � ��� & ] % ±�X a	 � & ´ � �=p6Î��=}^vx~ð±�¯�´2Îk{�u=v^Ð
}^ÔÕÍ=v^y!� ��� & ] % ±�X ]	 � & ´�� � ��� & ] % ±QX a	 � & ´ �&�=Ö Ù­�;uM��wa�=~
× PD�Û~��Y|�{��as�~��U(�& ] % wc{Õv^~�rt�c�
�o{�ÔÕ~7wc�M}x�=Ó'�t�=~�ÎU�MÖ

�k9;À»À»: �#" �,H � ��� 1�L r ��� Ly��$�%'& r0� 1,� r)( 1�H ��� � � L�� r M'L7���
-�� ��r L r)c H+*�� �Cr L � �1L r0� /�H �+,

R
� � vx� R �-� ��� &7±QX a	 � & ´� ��� &7±QX a	 � & ´ � " &.� R

�P� vx� R �-� ��� &7±QX a	 � & ´� ��� &7±QX a	 � & ´ h


`r L � � Z�Ô-}^� ����� � �Y±&!b´F� ��� � �bZ�ÔÏr�Þ �P��� � �Y±�!b´F� I�©C�J�J	�.� ×Ì~�Ð=~7ÝM�=~

/ ± " ´ Z ��P��� ±<5 &Ei�&z´�±�!b´Y~7ÞYÍD±N� " i<&(±&!b´c´w* ± R ��´

/ � ± " ´�Z � � �P��� ±<5 &Ei (& ´7±&!b´;~�Þ;ÍN±�� " i<&@±�!¥´o´ � �=Ö�Ù­�;uM��p/ ± " ´�}��¡�owc�a}^s7wcv^y-ÐY~Ks7�a~�r��o}^�=Ó6{t��0�Ö$n;}^�Ms�~$v^}xÔ�132C]54 / ± " ´ Z
�76 ±�Í=�a{��;}^Ð=~�Ð �o{�ÔÕ~�!�G X �Mrt� i�&@±&!b´ � ��´»r"�MÐ
v^}^Ô8132na94 / ± " ´ Z �:6 ±�Í=�c{��;}�ÐY~�Ð �c{tÔÕ~�! G X�� rt�
i & ±�!¥´��Æ��´@pY~K³bÖ#± ®"´�� rt��rÕ�o}^�=Ó�vx~6�c{tv^uYwc}^{t��Ö�×Ñ~©�MrF�t~��/ ±H��´
7c& Z �;��� & ±�X ]	 � & ´ ���;��� & ±�X a	 � & ´`�<�;��� & ±�X 	 ´

Z �	&�� ��� &7±QX 	 ´`�=� ��� &7±QX;	�´
Z �	& ��± R �>�	&z´'� ��� &�±�X
	�´w* ± R5R ´

×Ñ~Ø{ Ò wart}x� / ±��Q´ � �=pNÎ��=}�s(�»y;}x~�v^Ð=� " & � �1}x�»~K³bÖ»± ®"´7Ö
�1{t�a~�{��t~���p/ ± " &z´
7 & Z �DZ � ����� D�@? v�A � � 5 ��� &7±�!¥´;~7ÞYÍ�±�� " &'� �Y±�!¥´+� ´

� � �P���CB�5? v 5 ��� &7±�!¥´;~7ÞYÍ�± " &w� �Y±&!b´F� ´F*
���
� �M� �Y±�!b´F�.� ��|�{��#r"v^v�! G�XÏp=Î�~�Ó�~7w

�;��� & ±�X ]	 � & _ X 	 ´�D a91 v � ���;��� & ±�X a	 � & ´�D 1 v � ��� r"�MÐ� ��� &7±QX ]	 � & _*X;	�´'D a@1 v � �-� ��� &7±QX a	 � & ´'D 1 v � �ì� *
nY{tv^�Q}^�=Ó-|�{t� " &¡y;}x~�v^ÐM��wc�=~6}^�=~�³QuMrtvx}xwc}^~��­Î�~�s7v�r"}^ÔÕ~�ÐOÖ
Ù­�;uM� " & Z#ENv^��±c± R �F�G��� & ±QX a	 � & ´o´ V �;��� & ±�X a	 � & ´o´�}^�Õ�c{tv^uY�
wa}x{��
wc{Ï~K³ Ö�± ®t´@p=|�{��$�c{tÔÕ~:E G�� R2V � ��h RqV ��� � Ö­Ù­�=}^� Ò {�u=�MÐ
}���wc}^Ót�Qwc~���wc�Mrt�1wc�M~-{��=~�{t|­nYs(� r"Í=}^�c~-r"�MÐÑn;}^�=Ót~��-± R ¯t¯�¯�´
±�|�{t�©Î��={�Ô " & G-0�´@pkr"�MÐ¸yQ}^~�v�Ð=�©r���~��ayQ�H|�r��zw©ÐY}^s(�M{"wc{�ÔÕ}^s
rtÍ=Í=�a{FÞY}xÔÏr�wa}x{��Ïwc{ " & Ö¡n;u=ÍMÍ {Q�o~�Îk~�Î­r"�Qw­rt��rtÍ=Í=�a{FÞ;}^ÔÏr��
wa}x{��IH" & �ouMs(�/wa�Mr�w��JH" & � " & � V � " & � �LK�|�{��$�o{�ÔÕ~����FKM� R Ö
Ù­�M~���pY}xw#}^��}��­~��={�u=Ót�Øwc{ÕÔÏr"Ü�~:NØ±�v^�D± � V � ´��Ñv^�D± R2V K@´o´kÐY}x�
s(�M{"wc{�ÔÕ}^s��c{�u=�MÐ=��ÖNmÿw­}����t~��cyÏs7{��;�t~��M}x~���wKp;Ót}^�t~���wc�Mr"w�wa�=~
s�{tÔÕÍ=uYw(r�wa}x{���{t|7H" &k}^�­�a~�Íb~�r"wc~KÐ �ðwc}^ÔÕ~���Ö�k9;À»À»:>O � )P��� *

Q%&P� Q R � 0 � �<&� 2 ( ��~7ÞYÍGR � R� 0 � �<&� 2 (TS *



�©C�J�J	�.� ×Ì~6� rF�t~ ���TG � � R h R�� h ���4G 0 �
~7ÞYÍ�±N�����=´ � R ���

� ~7ÞYÍ�±����=´`� R ���
� ~7ÞYÍ�±��=´�h ± R �t´

�c}^�Ms7~6|�uM�Ms@wa}x{��	��
 D ~�ÞYÍ�±������=´�}��$s7{��;�t~7Þ
r"�MÐ/wa�=~��a}xÓ��Qwo�
� r"�MÐ1�c}�ÐY~B}��$wc�=~-~�³QuMr"wc}^{t�1{t|Úwc�=~-v^}x�=~-s7�a{��a�o}^�=ÓÏwa�=~BwzÎk{
Íb{t}^�Qwa�2±N� R ho~�ÞYÍ�±��=´o´Õrt�MÐÛ± R ho~7ÞYÍ�±N���Y´c´@Ö �¡vxuMÓtÓt}^�=Ó
�\Z" & �-r"� Ð��dZ i<&@±�!¥´ V �,h3� ! G�XÏp=y;}^~�v�Ð=�

~�Þ;ÍD±�� " &�i<&@±�!b´c´����� i<&@±�!¥´
� � ~7ÞYÍ�±N� " & �"´ � ��� i<&(±&!b´

� � ~7ÞYÍ�± " & �"´w*1± R ��´
P�~7w#uM�#�Mr"ÔÕ~��t±�!<h " &z´kwa�=~��a}xÓ���wc� � r"�MÐ/�o}�ÐY~©{"|	}^�=~�³bÖ$± R ��´7Ö
×Ñ~6�MrF��~

Q%& � }^�Y|1 ��� ������ 5 &7±&!b´��t±�! h " ´+* ± R �Q´

Ù­�M~6�c~Kr"v " Ô-}^�=}^ÔÕ}xí�}x�=ÓÕwa�=~6�a}xÓ���wc� � r"�MÐ��o}�ÐY~6{"|­± R �Q´�}��
" Z R

� � v^� �A�?� ����� ±!5 & i & ´7±&!b´��� � ����� ±!5 &Ei<&o´7±&!b´ h
|��a{tÔ�Î��=}^s(�
Î�~©Ót~7w

Q%& � Q
R � 0 / ±H��´� 2 ( h ± R °t´

Î�}xwc� / ±�* ´©ÐY~�ÝM�=~�Ð r��©}x� ~K³bÖ¸± R ��´@Ö�j$�c}x�=Ó
wa�=~Ï|�r�s@w6wc� r�w/ ±��Q´ � �<&�7c&-±d|��a{tÔ�~�³bÖ1± R5R ´o´7pNrt�MÐy7c&�� � pDÎk~Õ{ Ò wart}x�
wa�=~��owar�wa~�ÔÕ~��Qw#{t|�wc�M~�P�~�ÔÕÔÏr=Ö

�¡�c{��;}�ÐY~�Ð�� r"�MÐ �2r"�a~�s7{��M�owar"�Qw(��±�}gwÏ�o� r"v^v Ò ~�wc�=~
s�r��o~
}^�/{tu=�­~7ÞYÍb~��a}xÔÕ~���w(�a´7pQwc�=~©ÔÏr�ÞY}^ÔÕrtv¥�FrtvxuM~�{t| Q%&¡}^�­r"v��c{Br
s�{t�M�owart�Qw�� R uM�MÐY~��­wa�=~©× P���pYwc�;uM�­y;}^~�v�ÐY}x�MÓ�wa�=~6~7ÞYÍb{"�
�M~��Qwc}�r"v�s�{t�;�t~��cÓ�~��Ms�~�{t| � ±QX 	 h
0 1 ´kwc{�Î­r"�(Ð=���=Ö
�$ä Ä æE� É=Ê�Ë�� �
	 ê � é��oÊNÈYêoç æ
×Ñ~ ÐY~K�cs��c} Ò ~ }x�,wc�M}^�ì�o~Ks@wc}^{t� r"� ~�Ô-ÍM}x�a}^s�r"vØrtÍ=Í=�a{�r�s(�
|�{��Ø�c}xÔBu=v^r"wc}^�=Ó r"�Æ{t�(rts�vx~�p¡Î��=}�s(�ÆÔ�uM�owØ�ar�wc}��o|�yìr�w Ò ~��ow
wa�=~1wa�=~�{��c~�wc}�s�rtv Ò ~��MrF�;}x{���Í=�a~��;}^{tuM�cvxyìÔÕ~��Qwc}^{t�=~KÐOÖ²Ù­�=~
ÔÏrt}x�5{ Ò ëz~Ks@wc}^�t~ß}���wc{,~��M�cu=�a~ wa�Mr�w�ròÍ {Q�o}xwc}^�t~Ûs7{��YÝ=�
Ð=~��Ms�~ÏÓt}^�t~�� Ò y2wc�M~Ï{t�(rts7v^~-Ô-~Kr"�M�6wc�Mr"w6wc�=~Ï~�ÞYrtÔÕÍ=vx~Õ}��
±��t~��cy2Í=�a{ Ò r Ò v^y=´#s7{��c�a~�s7wcv^y
v^r Ò ~�vx~KÐOÖ�×Ñ~-ÍM�c{��;}�ÐY~B�M~��a~Br
�M~�}^Ót� Ò {��c�M{Q{YÐ;� Ò r��o~KÐ��owc�(r�wa~�Óty�r"v^vx{�Î�}^�=Ó­wa{$Ót~�{tÔÕ~7wa�c}�s�rtvxv^y
Ð=}^�owc}^�=ÓtuM}^�c�2�ouM�cÍ=}�s7}^{tuM��Î�{t�(Ð=��|��a{tÔ wa�=~6{"wa�=~��(��Ö

��� � � �29;E � A¥¹¡J C�ADJ�J�P�>a¹N:MG�9;P ?�Jb<��NPN9;<D��9
×Ñ~1wa�=}^�=Üîwa�Mr�w�wc�=~��Æ�=~�rt�c~K�zw��M~�}^Ót� Ò {���Ót�(r"ÍM�Û±��Y�$��´
±ÿ�k{��t~��OU N�r"�cw�p R ¯R�;®"´©}��Õ�ou=}xwar Ò v^~Ø|�{��Bwa�c~Kr�wa}x�=Óï�cuMs(�îr
ÍM�c{ Ò vx~�Ô
Ö �Y���:� �Ïs7v�rt�a�o}xÝ s�r"wc}^{t�»�au=v^~/r��c�c~��a�c~���wc�=~2s7v�rt�a�
{t|	rt�
u=�=Ü;�={�Î��
~7Þ=r"ÔÕÍ=v^~�! Ò y�s�{tÔÕÍ=uYwa}x�=ÓÕwa�=~6ÔÏr�ëz{��c}xwzy

s�v^r��c�Nr"ÔÕ{��=Ó#wa�=~A��~7Þ=r"ÔÕÍ=v^~��D{"| X wc� r�w�r"�a~Úwc�M~�s�vx{Q�o~K�zwDwc{
!DÖÚÙ­�=}��¡ÔÕ~7wa�={YÐOp Ò ~�yt{��MÐÕwc�M~$|�r�s@w�wc�Mr"wk}xwa��vx}^ÔÕ}gw­~��a�a{t�Ú}��
Ò {tuM�MÐY~�Ð Ò y�wzÎ�}�s7~6wa�=~B¬­rFyt~K�o}�r"�/~��a�a{t�Kp=}^�$�t~��cyØwc{tv^~��(r"�Qw
wa{Ñwc�=~
Í=�a~��c~��Ms�~�{t|��={�}^�cyîÐ=r"warMÖì�$s7wcuMrtvxv^ytp­r"��}��o{�v^r"wc~�Ð
{�uYwcv^}^~��Ïs�rt�»{t�=v^y �MrF��~�r1v^}^Ô-}xwc~KÐî}^ÔÕÍMrts7wÏ}x�îwc�=~
s7v�rt�a�o}x�
Ýbs�r�wa}x{��¸�au=v^~tÖBÙ­�M~ÕÐ=uMr"v�Í=�a{tÍb~��cwzytpbwa�Mr�w6Î�~Õs�r"�ÑÐY~�ÐYu s7~
|��a{tÔ wc�=~6Í=�a~��;}^{tuM���a~�ÔÏr"�aÜ¥pY}^��wa�Mr�w$r-�={�}^�cyØÐ=r"warÕs�rt� Ò ~
ÍM�c{ Ò r Ò v^yÏÐY~7wa~�s7wc~�Ð Ò y�r"�Mrtvxy;í�}x�=Ó�}gw(�­�=~�}^Ót� Ò {t�a�={;{;Ð�Ö>P�~7w
u �¡ÐY~�ÝM�=~�wa�=~$ÔÏr"�aÓt}^�-|�u=�Ms7wc}^{t�4�ï±�!b´Ú{"|�r"�Ï~�Þ=r"ÔÕÍ=v^~�!�{"|
s�v^r��c�A�O±&!b´@p s7{tÔÕÍ=u=war Ò vx~�|��a{tÔ5r4�Y���ÛÓt�(r"Í=�W�

�Ñ±&!b´YZ ±������ ��� ��� ��� ��� ´ V ±������ ��� � � ��� ��� ´�h
Î��M~��a~!����� ��� ±��a~��cÍ�Ö�� ��� ��� ´�Ð=~��={twc~���wa�=~Ï�;u=Ô Ò ~��©{"|�~7Þ;�rtÔÕÍ=vx~K��rtÔÕ{t�=Ó ! � ���
�=~Kr"�a~��ow��=~�}xÓ�� Ò {��a�­|��a{tÔ wa�=~-�ar"ÔÕ~
s�v^r��c�0�¥±&!b´�±��a~��cÍ�Ö/wc�=~�{tÍ=Íb{��c}xwc~Øs�v^r��c� �b±&!b´o´7Ö N$~��Ms�~Ør"�
~�Þ=r"ÔÕÍ=v^~ÏÎ�}gwa�»{t�=v^y¸�M~�}^Ót� Ò {��a��|��a{tÔ�wc�M~�{tÍ=Íb{��c}xwc~�s7v�rt�a�
±��c~K�oÍ�Ö�|��a{tÔ wa�=~Ï�crtÔÕ~Õs�v^r��c�(´$Î�}xv^v��c~Ks7~�}x��~"� R ±��a~��cÍ�Ö R ´
r��ØÔÏrt�cÓ�}x��Ö iÚ��~�� }x|@�ï±�!b´/�c~�~�ÔÕ�Øwc{�rt�a�o~K�c�Ø}x�ßr»Î­rFy
wa�=~»s7{��YÝ ÐY~��Ms7~ï��r"v^u=~��Y±�!¥´/uM�c~�Ðð}x�ßwc�M~ Í=�c~��;}x{�uM�
�o~Ks@�
wa}x{���p#�c~7wowa}x�MÓ»~7Þ=rts7wcv^y �Y±&!b´ Z �ï±�!¥´ÏÎ�{tu=v�Ð��={"w Ò ~ØëzuY�
Ð=}^s�}x{�uM��Ö©�$s7wcuMrtvxv^ytp¥wa�=~4�Y�$�,s7v�rt�a�o}xÝM~���r"v^v^{�Î#� � {��=v^y	�Ïwc{
~��M�cu=�c~Õwa�Mr�w�wc�=~�v^}^Ô-}xwB~��c�a{t�6Î�}^v^v Ò ~ Ò {�u=�MÐY~KÐ Ò y1wzÎ�}�s7~
wa�=~�¬­rFyt~K�o}�r"�Ì~��a�c{���p¥wa�Mr�w�}��6�={tw�}x�Ñ|�rts7w�{tu=�6ÔÏrt}x� s7{��Y�
s�~��a��Ö¡×Ñ~�rt}xÔ5�=~��a~�r�w#Í=�a{��;}^Ð=}x�=ÓÏrÕ�a~�v^~���r"�Qw#ÔÕ~�r��ouM�c~©{"|
s�{t�YÝbÐY~��Ms�~tp	~�� �ou=�a}^�=Ó2wc� r�w-r1Í {Q�o}xwc}^�t~,�Y±&!b´�ÔÕ~�r"� �6wc� r�w
!¸�Mrt��rÏs7{t�a�a~�s@w#v�r Ò ~�vD}x�»± R �����3K(´kÍb~��(s7~���w�{"|Ús�r��o~K�6±�Î�}xwc�K-�cÔÕrtvxvd´@Ö2mÿ|��ï±�!¥´6}��B�cv^}xÓ���wavxyÌ�=}^Ót�=~���wc� r"�»�=pNwa�=}^�-s7{��Y�
Ð=}gwa}x{�� }^�Õ|�rt�Ï|��a{tÔ Ò ~�}^�=Óî�ar�wa}^�oÝM~KÐOÖðÙD{»{��t~��as�{tÔÕ~�wc�=}��
Ð=�arFÎ Ò r�s(Ü¥p�Î�~ïÝ=ÞßrÆÍ r"�(r"ÔÕ~7wa~��	" G � �,h R �#r"� Ðßs�{tÔ-�
ÍMuYwc~O�Y±�!¥´ïrt�Ì|�{tv^v^{�Î#�/� �Y±�!b´ Z+±��ï±�!¥´@�#"D´ V ± R �$"D´��!¶�cuMs(�ðwc�Mr"w%" � �Ñ±&!b´F� R ±dwa�;uM��p4�Y±&!b´ �4�Æ}xñ
�ï±�!¥´��&"D´P� �Y±�!¥´qZ ±&�Ñ±&!b´ �'"D´ V ± R �("N´�� !ï�cuMs(�2wc� r�w
� R �M�Ñ±&!b´ �)"ÚÖ6l�{�u=Ót�=v^y2�oÍb~�rtÜ;}x�=Ó p¥�=}xÓ��Ìs�{t�YÝ Ð=~��Ms�~��
rt�c~©{��=vxy�Ót}^�t~���wa{Ï~7Þ=r"ÔÕÍ=v^~��#�MrF�;}x�=ÓÏrÕv�r"�aÓt~©ÔÏr�ëz{��c}xwzy�{"|
�M~�}^Ót� Ò {��a�#|��c{�Ô�wa�=~Õ�crtÔ-~Bs7v�rt�a��Ö#× �M}xv^~B�c{tÔÕ~�~�Þ=r"ÔÕÍ=v^~��
rt�c~-Í=�a{ Ò r Ò v^yî±�Î�~�rtÜQv^y=´��c~�vx~��Frt�Qw�p r I�H!I � rF�Q}^�=Ó
r/ÔÕrt�cÓ�}x�
ëzu �zw­�ov^}xÓ��Qwcv^y��=}^Ót�=~��Úwa�Mr"���Mptwa�=~�y-Î�}xv^vM�a~�s�~�}^�t~#r6�M~�Ó�r"wc}^�t~
s�{t�YÝbÐY~��Ms�~tÖ�Ù­�=}^��s(�={�}^s�~�Î�}^vxv Ò ~-uM�c~7|�u=vN}^�¸Ót�(r"ÔÕÔÏr�wa}^s�r"v
}^�Y|�~��c~��Ms7~�p Î��=~��c~6�a~�Ð=uMs7}^�=ÓÏwa�=~�}^Ô-Í rts@w�{"|��a~�v^~���r"�Qw�Ð=r"war
}�� Ò ~7wowa~���wa�Mr"�
}^�Y|�~��a�a}x�=ÓÏrÏV�f�SÌ|��c{�Ô �={t}��cy�Îk{��aÐM��Ö

��� � � � �©C�J ¹N:Y¹	E � E�I+*¥>-,-:=GK9;P/.�EHG�IK:=<D��910�ÁN<N�"I�EHJ <
¬�~�|�{t�a~Ìs7{�ÔÕÍ=uYwc}^�=Ó�s7{t�=Ý ÐY~�� s7~Ñ�FrtvxuM~���p$Î�~¸Ô�u �zw
uM�c~Ìr
�a~�v^~���rt��w�ÐY}^�owart�Ms7~­|�uM�Ms@wa}x{�� Ò ~�wzÎk~�~��ÏÎ�{t�(Ð=��ÖDm��Õwa�=}^��s7{��Y�
wa~7Þ;w�pÕ��r"�a}^{tuM�ÌÐY}^�owart�Ms7~K�¸� rF�t~ Ò ~�~��ò�owcuMÐ=}x~KÐOp-rt�MÐ²wa�=~
ÔÕ{Q�zw$Íb{tÍMu=v^rt�#{t�M~�}^�$Í=�a{ Ò r Ò vxy�wc�=~ H ��r L �1r0� L���� M$H ÖqN#{�Î­�
~��t~���p=Î�~6{ Ò �o~��c��~�Ð�}x�
Í=�a~�v^}xÔÕ}^�Mr"�ayØ~�ÞYÍ ~��c}^ÔÕ~��Qwa�­wa�Mr�w#Î�~
s�{tu=v�Ð�{ Ò w(r"}^� Ò ~7wcwc~����c~K�ouMvgw(� Ò y»uM�c}x�=Ó � Ð=r�w(r��ÿ{t�a}x~��Qwc~�Ð��
Ð=}^�owart�Ms7~K��p Ò u=}^vgw­r�|dwc~��kr�wa�art�M�z|�{��cÔÏr"wc}^{t�-{"|¥wc�=~��c~�Í=�a~��c~��Y�
w(r�wa}x{��B�cÍMrts�~tÖ�×Ñ~�Ð=~�s7}�ÐY~KÐ6wc{�uM�c~ Ò }^Ót�(r"ÔÛv�r"�=Ó�uMr"Ó�~ÚÔÕ{YÐ;�
~�v^�N|�{���ÐY~��as7�a} Ò }x�=Ó�Î�{t�(Ð=�Dr��	�t~Ks@wc{��a��Ö�¬�}^Ót�(r"ÔÏ�Drt�c~­r�Îk~�vxvx�
�owc�auMs7wcu=�a~�ÐïÜ;�={�Î�v^~�ÐYÓ�~Ï�c~�Í=�a~��c~��Qwar"wc}^{t�Ìwc�Mr"wB�Mr���Í=�a{��t~��
u �o~�|�u=v¡}^�ïwc�=~Ø�c~Ks7{tÓ��=}xwc}^{t�Ñ{"|­wc~�ÞQwauMr"v�ÐY{Ys7u=ÔÕ~���w(��Ö
Ù­�=}��



�������	})~!��� ÷�÷E=�÷Ú÷oökAzõ$G =!B5Aoö�øúùQõ�7O=�ù M M 7Qö'Aoö'G�õjAEG �ÚøzAE@
	�2 M 9�2 M 	�ö�ùo7O8�9��f=+^Où�=�ø G�õ�;

�� �����

������������� ��� ���  "!#! $&%�!�� $&%�!#�(' )"*�*��+� %���$&,  "!#! $&%�!#� $&%�!#�(' )"*�*��+� %���$&,
-�. ��$&� /�0�� 
21�3�3 �#4 ��� 5"4 6�� 5&4 6�� 3&4 7�� �#4 ��� �#4 ��� ��3&4 ��� ���#4 ��� 1&4 8�� �#4 ���9:� /&9��#/&9�*�� ; ��8 8#4 6�� 7�8&4 
�� 7�3#4 
�� 6 ; 4 7�� 3#4 8�� ��1#4 ��� 3#��4 8�� 3��#4 5�� 7�3&4 
�� ���#4 
��<>=&? � ; 5"� ��1#4 
�� 7�7&4 1�� 7&��4 6�� 621&4 �@� 621#4 3�� ��1#4 ; � 7�
"4 5�� 7�7#4 ��� 7&��4 6�� 7&��4 5��AB? � ;�; 5 ��1#4 3�� 628&4 7�� 6�
&4 7�� 6"��4 3�� 62�#4 1�� ��8#4 7�� 6�8&4 ; � 7&��4 6�� 6�6"4 5�� 621#4 ���
CD���+� � 6�
�3�� 623#4 ; � 3�1&4 3�� 3&��4 
�� 3&��4 �@� 7�
&4 1�� 6�5&4 ; � 
�6"4 ��� 3�3#4 ; � 3�7&4 5�� 7�1#4 6��CD���+� 6 ��
���
 8#4 1�� 3 ; 4 8�� 6"��4 8�� ��8&4 8�� ��3#4 7�� 8#4 1�� 7�8&4 6�� ��7#4 1�� 7��&4 
�� ��6&4 7��CD���+� 7 ��
�7�6 ���#4 3�� 3�7&4 8�� 6�5&4 ��� 621&4 5�� ��7#4 ��� ����4 ��� 7�8&4 ��� 7�8#4 ��� ��6"4 5�� ��6&4 5��CD���+� 3 628�1�8 �#4 
�� 7�8&4 5�� 6&4 ��� ���&4 ��� �#4 ��� ��4 ��� 3�
"4 5�� 628#4 6�� 627&4 3�� �#4 ���CD���+� 
 6"�@528 �#4 8�� 7�1&4 5�� 7�1#4 5�� 6�6"4 6�� ��8#4 6�� ��4 7�� 3�
"4 8�� � ; 4 1�� 6�
"4 ��� ��1#4 6��CD���+� 1 62����3 ��5&4 5�� 3�6"4 8�� 5&4 ��� ��7&4 ��� 6&4 ��� 6"��4 1�� 3�
"4 8�� 3�6&4 8�� 6�
"4 1�� ��4 6��CD���+� 5 ��������� 627#4 ��� 3�1&4 �@� 7�8#4 5�� 7�5"4 6�� 7�8#4 5�� 6�
&4 �@� 3�8&4 3�� 3�6&4 5�� 3�7&4 5�� 7�8#4 3��-FE ��$"� . � 628�8�3&4 
 ����4 5�� 7�5"4 5G� 623#4 8�� 6�6"4 5�� ��1#4 ��� ��7#4 1�� 7�8&4 8�� 7&��4 3�� 6�5"4 7�� ��1#4 8��

��
�� 62���-�. ��$&� /�0�� 
21�3�3 ��4 ��� ��3&4 ��� ���#4 ��� 1&4 �@� �#4 ��� 6&4 ��� 6�7&4 6�� � ; 4 6�� ����4 8�� �#4 ���9:� /&9��#/&9�*�� ; ��8 ��
&4 3�� 3�3&4 ��� 3��#4 5�� 3��&4 5�� 8#4 ; � ��5&4 8�� 3��&4 ��� 3��#4 ��� 7 ; 4 ; � ����4 5��<>=&? � ; 5"� 62�#4 
�� 7�3&4 8�� 7�6&4 ��� 6�5"4 5�� 6�5&4 5�� 627#4 5�� 3 ; 4 ; � 7�6&4 6�� 7��&4 1�� 6 ; 4 ; �AB? � ;�; 5 62�#4 3�� 7�6"4 
�� 7�1#4 6�� 623&4 1�� 623#4 1�� 6�6&4 6�� 7�
"4 3�� 7�6&4 ��� 7&��4 5�� 6�6&4 5��
CD���+� � 6�
�3�� 6 ; 4 6�� 3�5"4 ��� 3�6&4 8�� 3�6"4 7�� 7 ; 4 
�� 7&��4 �@� 
&��4 6�� 3�
&4 5�� 3�
"4 6�� 7�
&4 6��CD���+� 6 ��
���
 ��6&4 8�� 7�8&4 ; � 7�8#4 ; � 7�5"4 
�� ���#4 1�� ��1#4 8�� 3�1&4 ; � 3�1#4 ; � 3�
"4 �@� ��6&4 1��CD���+� 7 ��
�7�6 ��6&4 5�� 3�5"4 ��� 7�8#4 3�� 7�
"4 
�� ��3#4 8�� � ; 4 
�� 3�8&4 
�� 3�8#4 
�� 3&��4 1�� 62�#4 
��CD���+� 3 628�1�8 ��4 
�� 3�3&4 6�� ��1#4 ��� 621&4 8�� �#4 ��� 7#4 7�� 3�7&4 3�� 7�
&4 ��� 7��&4 3�� �#4 ���CD���+� 
 6"�@528 6&4 ��� 3�3&4 
�� 3�7#4 ; � 7&��4 3�� ��
&4 ��� 6&4 6�� 3#��4 ��� 7�8#4 3�� 7�3&4 1�� 8#4 3��CD���+� 1 62����3 623#4 8�� 
2�&4 1�� 3�6&4 8�� 7�7&4 �@� ��4 5�� 6 ; 4 8�� 3�1&4 1�� 3&��4 8�� 7�8&4 6�� ��4 ���CD���+� 5 ��������� 6�5&4 �@� 3 ; 4 ��� 3��#4 5�� 3�7&4 6�� 3��#4 5�� 628#4 6�� 3 ; 4 ��� 3�3#4 7�� 3&��4 ; � 3��#4 
��-FE ��$"� . � 628�8�3&4 
 ��
&4 �@� 3��&4 1�� 7�3#4 8�� 7&��4 5�� ��1#4 5�� ��5&4 ; � 3�7&4 ��� 7 ; 4 1�� 7�
"4 
�� ��1#4 1��

ÔÏrtÜt~��¡}gw�Í {Q�c�c} Ò vx~$wc{�rtÍ=Í=v^yÕÓt~�{�ÔÕ~7wc�a}�s"p�rt�MÐÏ{twc�=~��¡ÔÏr�wa�Y�
~�ÔÏr�wc}�s�rtvtwa~�s(�=�M}^³Qu=~K��p�Î��=}�s(�Brt�c~kÎk~�vxv;ÐY~�ÝM�=~�Ð�|�{t�	�t~Ks@wa{t�(��p
Ò uYw��={tw�|�{t��Î�{t�(Ð=�¥}^�6Ót~��=~��(r"v Ö�Ù­�=~ÚÍM�c{ Ò r Ò }^v^}gwzy#{t|=r­vx~�wowc~��
{t|ÚrÕÎk{��aÐ
ÐY~�Í ~��MÐ=�#{��=v^yØ{t�
wa�=~�}�ÐY~��Qwa}gwzy/{"|	wc�M~�Í=�a~�s7~KÐ;�
}^�=Ó©v^~7wowa~��KÖ	«�}^�t~��-r�Î�{t�(Ð�Î�}xwc�IHØv^~7wcwc~��(� ! ZR# % # ( #KJ�*+*+*,# - p
L ±�!¥´qZ
� -M  % L ±8# M V # M a %�´@Ö©Ù�{�ÔÏr"Üt~ L ±&#&% V # =F´�ÔÕ~�rt�=}x�MÓ"|�u=v prÑÐY}��zwa}x�MÓtu=}��o�M~�Ðîwc{tÜ�~����$½bU� 
��±d|�{t�Ø½M~�Ó�}x�M�=}x�MÓ»UO|$wa�=~
 Õ{��aÐM´$}���r�Ð=ÐY~KÐÌrt�MÐ1Î�~�w(r"Ü�~ # =Ïrt���$½¥U  S�6Ö�N#~��a~tpOÎ�~
rt}xÔ r�w-s7{tÔÕÍ=u=wc}^�=Ó¸r"�ï~�uMs7v^}^Ð=~�r"�»Ð=}^�owart�Ms7~Ï|��a{tÔ r/wzÎ�{"�
Ð=}xÔÕ~�� �o}^{t�ï�;u=ÔÕ~��a}^s�r"v��a~�Í=�a~��c~��Qw(r�wc}^{t�Ì{"|�Îk{��aÐ=��ÖcP�~�w�uM�
Ð=~7ÝM�=~ON ] ±�!¥´krt�MÐPN a ±&!b´@pQNSRK±�!¥´�ÐY~��={twc}^�=ÓBwc�=~�Í=�a{ Ò r Ò }xvx�
}xwzyî{t|�! �c~�v^r"wc}^�t~�v^y wa{ïwc�=~¸�cu Ò �c~7w X R ÖßÙ�{»rtvxv^{�Î5s�{tÔ-�
Í r"�a}^�c{t�M� Ò ~7wzÎ�~�~���Î�{t�(Ð=��{t|�ÐY}xñb~��c~��QwÕv^~��MÓ"wc� ��pkÎk~/�={t�c�
ÔÏrtvx}^í�~KÐÕ~�rts(�ÕÍ=�a{ Ò r Ò }^vx}xwzy-uM�o}^�=Ó©wa�=~$Ó�~�{tÔÕ~�wc�a}^s­ÔÕ~�rt��p;rt�
|�{�vxv^{�Î#���TN �R ±&!b´ ZVU DIFW N R ±�!b´�Ö#«�}x��~��XN �] ±�!¥´#r"� ÐYN �a ±&!b´7p
Î�~�s�r"�2�={�Î ±�}d´#�c~�~0!Ñrt�#r�Í {�}x�Qw$}^�¸r"�2~�uMs7v^}�ÐY~�rt�1�oÍMr�s7~
Î�}xwc�ìs7{;{t�(ÐY}^�Mr�wa~��BN �] ±�!¥´�r"� ÐZN �a ±&!b´7p#±�}^}�´�s7{tÔÕÍ=u=wc~�wa�=~
~�uMs7v^}�ÐY~�rt�/ÐY}��owar"� s7~tp r"�MÐÑ±�}^}x}d´��c{ Ò u=}^v^Ð�wc�M~@�Y�$�ÛÓ��artÍ=��Ö

[�ä]\_^a`U� ÉMê ����æ ÈYÇïÊ æ ècb � ÇQé ��È=Ç
Ù­�M~1ÔÕ{"wc}^��r�wa}x{�� {"|6{tu=��~7ÞYÍb~��a}xÔÕ~��Qw(�ÏÎ�r��Ï�={twØ{t�=v^yìwc{
��rtvx}�Ð=r�wa~Ï{tu=�©wa�=~�{��c~�wc}�s�rtv��c~K�ou=vxwa� Ò uYw�r"v��c{�wa{1rt�a�o~K�c��wa�=~
Íb~��c|�{t�aÔÏr"�Ms�~��¥{t|Qwa�=~ �Y��� Ót�(r"ÍM��r���r­Ót{;{YÐ©s�r"� ÐY}^ÐMr�wc~Ú|�{t�
�c}^Ô�u=v�r�wa}x�=Ó�r"�2{t�(rts�vx~�Ö�ÙD{Ør�s(�=}x~��t~©wa�=~��c~6war��oÜY��pMÎ�~�uM�c~�Ð
wa�=�a~�~/wzy;Í ~K�Õ{"|�ÐMr�war��o~�wa��Ö�Ù­�M~�Ý �a�owÏ{t�=~
s7{��Ms7~��c�M�-Î�~�v^v
Ü;�={�Î�� Ò ~��Ms(�MÔÕrt�cÜY��{"|­wc�=~/[��b\¡�a~�Íb{��c}xwc{t�ay��BS�§�S�hO\��b[�`
rt�MÐed6\��>d¡S��>d�U�WOÖÛÙ­�M~¸�o~Ks7{��MÐî�a~�ÍM�c~K�o~���w(�Õ�c~Kr"vx� Î�{t�av�Ð
ÐMr�war��o~�wa����r�Ý �a�ow�{t�=~Õ±�f�¼>g­´­s7{�Ô-~K�k|��c{�Ô wc�=~�j�n
n;{Ys7}�r"v
nY~�s7uM�c}xwzy»�$ÐYÔÕ}^�=}��zwa�ar"wc}^{t�ìrt�MÐ w(r"Ü�~��Bwc�=~
s7~��M�cuM�-{"|$wa�=~
Ý �a�ow�wc�={�uM�ar"�MÐBÝM�(�zw��MrtÔÕ~��	wa�=~�ÔÕ{t�a~­|��c~K³�uM~��Qwcv^y�Ó�}x��~��-}x�

wa�=~�j�nY�²}^�2�t�t�Q�,�=rÕ�o~Ks7{��MÐ/{t�=~�±�hig­´�s7{��Qwar"}^�M��rtvxvOwa�=~
Î�{t�av�ÐYÎ�}^Ð=~�ÝM�(�zw��Mr"ÔÕ~K�#wa�Mr�w Ò ~�Ót}^�¸Î�}xwc�Ìwc�=~-v^~7wowa~�� � r��=Ö
qM{t� Ò {"wa�Ñ{t|kwa�=~�Ô
p�wc�=~�s�{t�Ms�~�ÍYw6wa{/v^~�rt�c�Ñ}��©wc�=~ÏÓ�~��MÐ=~��
{t|	wc�=~B}x�MÐ=}x�;}�ÐYuMr"v���Ö­Ù­�M~�v^r��zw$wzyQÍb~�{t|�ÐMr�war��o~�wa�#s�{t�Ms�~��a�M�
rt�owa}gÝbs7}�r"v�{t�=~K��Ö ×Ñ~ÌÓ�~��=~��ar"wc~KÐð®»�cy;�Qwc�=~�wc}�sÌÐ=r"war Ò rt�c~��
±�j�SD`�Wlk;p *F*+*^p j�SD`�W>mQ´$ÔÏrtÐY~�{"|Ú�(r"�MÐY{�Ô�Î�{t�(Ð=�#Î�}xwc�¸�Frt�c}x�
r Ò v^~¸v^~��=Ótwc�ðrt�MÐ v�r Ò ~�v^~�Ððrts�s�{t�(ÐY}^�=Ó»}x|�wc�=~�y�s7{���w(r"}^� �
-/� r �1� r©Ý=ÞY~KÐïÍMr�wcwc~��a�M��{t���M{"w�ÖÌÙ�{2wa~��owB{�u=��ÔÕ~7wa�={YÐ {t�
r�v^rt�cÓ�~�Ð=r�w(rt�c~7wKpnj�SD`�W>m�s�{t�Qwart}x�M� R ���t�t�-Î�{t�(Ð=��Ö#q={t��r"v^v
wa�=~ R�R Ð=r"war Ò rt�c~���pÚÎk~/}^��wa�c{YÐYu s7~�Ðì�={�}^�c~tp Ò yì�oÎ�}xwas(�=}^�=Ó
wa�=~1s7v�rt�a�-{"|6rÑÓt}^�t~��ìÍ ~��as�~��QwartÓt~/{"|©Îk{��aÐM�-rt�MÐìÎk~2rt�o�
�c~��a�c~�ÐØwc�=~6~��c�a{t���ar"wc~©uM�c}x�MÓ�rB�M{t}��o~��H|��a~�~�wc~K�zw$�c~7wKÖ
ÙNr Ò vx~ R s7{�ÔÕÍMr"�a~��-hOá=T�\ pkhOá=T�\ â rt�MÐ {�u=� Ò {;{��owc}^�=ÓÌrtÍY�
ÍM�c{Qrts(��±H½¥UNUD`�XO´Br"|dwc~��Õ�t�t�1}xwc~��ar"wc}^{t�M��|�{t�-wa�=~/Ð=}gñ¥~��a~��Qw
v^~���~�v��6{"|��={�}^�c~tÖ
Ù­Î�{2{"wc�M~���s�{tv^u=ÔÕ�M�6�MrF��~ Ò ~�~��»rtÐMÐY~�Ð
}^�Ñwc�=}���ÙNr Ò v^~tÖÏÙ­�=~-ÝM�(�ow�{t�=~2±8�MT�T�´©ÐY~K�cs��c} Ò ~K��wc�=~ÕÍb~��c�
|�{��cÔÏrt�Ms7~K�­{"|Nwc�=~ �=�$�²Ó��artÍ=�/r��#rÕ�o}^�=Ó�vx~�s�v^r��c�c}gÝ ~���±Er I�H!I
Î�}xwc�M{tuYw Ò {Q{Q�zwa}x�MÓMp;Î�}gwa�={tu=w�VDf7S�´7ÖÚÙ­�=~�}^�Qwc~��c~K�zw­{"|�wa�=~��c~
�a~��cu=vxwa�¡}^�k�={"w�{t�=v^yBwc{B�c�={�ÎÆ�={�ÎÆÎ�~�v^v r �=�$��Ó��artÍ=�Ï�o}^Ô-�
uMv^r"wc~���wc�=~Ñ{t�(rts�vx~�p Ò uYw/rtv^�c{ wa{î~��owc}^ÔÏr�wa~2wc�=~ÑÓ�rt}x� { Ò �
w(r"}^�Mr Ò vx~©uM�c}x�MÓ-}xw#}^�
r Ò {;{��owc}^�=ÓÕÍ=�c{Ys�~�ÐYu=�a~tÖ�Ù­�=~��c~�s�{t�MÐ
s�{tv^u=ÔÕ�²±Há=W=hOf;´�Í=�c~K�o~��Qwa�-wc�M~2�c~K�ou=vxwa�Õ{ Ò wart}x�M~�Ðì|��c{�Ô r
Íb~��c|�~�s7wÏ{t�(rts7v^~tp^r I�H�I {��=~/wc�Mr"w�r"v^Î�rFyY�BÜQ�M{�Î#�B}x|�rïÐ=r"war
}��6�={�}^�cy¸{��6�={"wKÖ/Ù­�M~ÏÓt{�rtv�{"|�wc�=}���s�{tv^u=ÔÕ�ï}^��wc{2~��owar Ò �
v^}��o�Õwa�=~${�ÍYwc}^ÔÏr"vD± Ò uYw­u=�={ Ò wart}x�Mr Ò v^~K´	~��c�a{t���(r�wa~�|�{t�k~�rts(�
ÐMr�war Ò rt�c~tÖ�Ù­�=}���~�Þ;Íb~��a}^Ô-~��Qwar"v��owcu ÐYyØÎ­rt��r�s(�=}x~��t~KÐØÎ�}xwc�
°=p R �Mp R °�rt�MÐï�"�<��{t|k�={�}^�c~tÖ�×Ñ~Bwc�a}x~KÐÌÐY}xñ¥~��a~��Qw���rtvxu=~K�
{t|��»±�|�{t��wc�M~ �Y���¶Ó��artÍ=� ´$r"�MÐ¸Üt~�Í=w�wa�=~B{�ÍYwc}^ÔÏr"v	��r"v^u=~
±Hrt�a�o~K�c�c~�Ð Ò y�s7�a{��a�o� ��r"v^}�Ð=r�wa}x{�� ´	|�{���~�rts(�
Ð=r"war Ò rt�c~tÖ
Ù­�M~�|�{�vxv^{�Î�}x�MÓ��a~�ÔÏr"�aÜY�$s�r"� Ò ~ÕÔÏrtÐY~�Ö�qN}x�(�zw©{"|­r"v^vHp¥wa�=~



~�Þ=s7~�v^v^~��Qw��a~��cu=vgw(��{ Ò wart}x�=~KÐÑ}x� wa�=~Øs�{tv^u=ÔÕ�L�Y�$�²ëzuM�zwa}g|�y
wa�=~#uM�c~­{"|¥wc�M~��Y�$� Ó��artÍ=�Õrt��r6�c}xÔBu=v^r"wc~KÐB{��ar�s7v^~tÖD× �=}xv^~
hOáMT�\�â6s�{t�M�owc}xwcuYwa~�Ð2rÕÝ �a�ow#~P��s7}^~��Qw��c{tv^uYwa}x{���|�{��#}^Ô-ÍM�c{��Q�
}^�=Ó hOá=T�\�±����=Ö °<���t~��a�cuM�B���=Ö �<��{��ìrF��~��(r"Ót~Ø{t�ìrtvxv­wa�=~
�M{t}��o~ìvx~��t~�v��(´@p-{tu=�Ñ�=~�Î {t�(rts7v^~7� Ò r��o~KÐ Ò {;{��owc}^�=ÓðÍ=�c{Ys�~7�
Ð=u=�c~Ì�c~K�ouMvgw(��}^� rîÐY�(r"ÔÏr"wc}�s2}xÔÕÍ=�a{��t~�ÔÕ~��Qw�{"|6wa�=~¸Íb~��c�
|�{��cÔÏrt�Ms7~K��ÖØ��s@wauMr"v^vxy�p�wa�=~Ør�Ð=ÐY}xwc}^{t�Mrtv�}x�Y|�{��cÔÏr"wc}^{t�ïÍ=�a{"�
�;}�ÐY~�Ð Ò yìwc�=~��Y�$�àÓt�(r"Í=��p�rt�MÐÆuM�c~�ÐÆ}^� {tu=� Ò {;{��owc}^�=Ó
ÔÕ~�wc�={YÐOp	Íb~��aÔ-}xwa��wc{¸�c}^Ót�=}xÝ s�rt�Qwcv^yÌÐY~Ks7�a~�rt�c~ØhOá=T�\�â�� ��~��c�
�a{t���(r�wc~Õ±H�t¯=Ö �<�¶�t~��a�cuM�����=Ö °<�ò{t��rF��~��(r"Ó�~K´@ÖNÙ­�=}���Ð=}gñ¥~��c�
~��Ms7~�}����owar"wc}��zwa}^s�r"v^vxy��c}^Ót�=}xÝ s�rt�QwkuM�c}x�MÓ-r-nQwcuMÐ=~��Qw�ÍMr"}^�c~KÐ;�)�wc~K�zwKÖ/�$�={"wa�=~���}x�Qwc~��c~K�zwa}x�MÓ2�c~�ÔÕrt�cÜ2}��6wa�Mr�w6wa�=~�uM�c~Ï{"|
{�u=�#�c}xÔBu=v^r"wc~KÐØ{��ar�s7v^~��a~��cu=vxwa�­}^��Ý �Mr"v��;y;Íb{"wc�M~��c~��­Î��={Q�o~
Íb~��c|�{t�aÔÏr"�Ms�~���r"�a~��M{"w#�o{B|�r"�Kp=r�|dwa~��#�"����}xwc~��ar"wc}^{t�M��pQ|��c{�Ô
wa�=~-{t�=~K�#}��c�cu=~�Ð2|��c{�Ô5wa�=~-Í ~��o|�~Ks@w�{��ar�s7v^~Ø±H�t¯=Ö �<� �t~��a�cuM�
R �=Ö °�� {�� rF�t~��(r"Ó�~K´7ÖÕqN}^�Mr"v^v^ytpN�={"wa~Õwc�Mr"w�wc�=~ÏÍM�c~��Q}^{tu �ov^y
Ð=~��as7�a} Ò ~�Ð Ò ~��MrF�;}x{��a�N�a~�ÔÏr"}^�Õr"v^Ô-{Q�zw	wa�=~#�crtÔÕ~�~��t~��BÎ�}xwc�
wa�=~6}^�Ms7�a~�r��o~�{"|Nwc�=~6�M{t}��o~©v^~��t~�vHÖ
m��ì{t�(ÐY~���wc{ï�o�M{�Î wc�=~/~7ÞYÍb{t�=~���wa}^rtv�s�{t�;�t~��cÓ�~��Ms�~Ï{"|#wa�=~
Ó�~��=~��artvx}^í�r"wc}^{t�Ì~��a�c{��©rtvxvkr"v^{t�=Ó/wc�M~Ï}gwa~��(r�wc}^{t� ��pNqD}^ÓtuM�c~Õ�
Ð=~��as7�a} Ò ~���wc�=~ Ò ~�� rF�Q}^{t��{"|­wc�=~/r"v^Ót{��c}xwc�=Ô�{t�ï�¸s(�Mrt�ar�s@�
wa~��a}^�owc}�s�Ð=r"war Ò rt�c~���±�|�{t�Õ°�� {"|��={t}��c~K´@Ö
mÿw Ò �c}^�=Ó���wc{2wa�=~
|�{��c~-wa�=~Õ�artÍ=}^ÐÌ~7ñ¥~�s7w6{"| Ò {;{��owc}^�=Ó
{t�Ìwc�=~ÕÍb~��c|�{t�aÔÏr"�Ms�~��
±�{"|dwa~�� Ò ~�|�{t�a~�wc�=~��t� &�� }xwc~��(r�wa}x{�� ´@Ö

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0.35

 0.4

 0.45

 0.5

 0  50  100  150  200

E
rr

or

T

Agaricus
WF

USF
Base7

w/xzy�{!|&}������ õ(ù�õa÷oö z ø��@ö'Azøz=�ùÏõa÷�÷E=�÷køúù ^0F�ù|�jAzøz=�ùn=F^OøKAzõa÷oökAzøz=Kù�G$;

��ä �Ñç æ Ë��cé$Ç;êzç æ
×Ñ~�}x�Qwc�a{YÐYuMs�~�Ð�r��=~�Î Ò {;{��owc}^�=ÓB�as(�=~�ÔÕ~$wc�Mr"w�r"v^v^{�Îk~KÐ-wc{
}^ÔÕÍ=�a{��t~6wa�=~BÍb~��c|�{t�aÔÏr"�Ms�~���{"|¡rØÓt�(r"ÔÕÔÏr�wc}�s�rtv�}^�Y|�~��a~�� s7~
rtvxÓ�{t�a}gwa�=Ô�}^�2wa�=~�Í=�a~��c~�� s7~6{"|Ú�M{t}��oy/Ð=r�w(r=Ö#�$�$|�r"��rt��Î�~
Ü;�={�Î6pM{tu=�$rtÍ=Í=�a{�r�s(��{��/u �o}^�=Ó�rÕ�a~�r"vx�ÿ�FrtvxuM~�Ð/s7{t�=Ý ÐY~�� s7~
{��ar�s7v^~-|�{t� Ò {Q{Q�zwa}x�MÓ2}^�6�M~�Î6pN~��t~��ï{tuYw(�o}�ÐY~ÏÓt�(r"ÔÕÔÏr�wa}^s�r"v
}^�Y|�~��c~��Ms7~�pMr"�MÐ/ÐY~K�o~��c��~���wc{ Ò ~�r"ÍMÍ=vx}^~�Ð/Î�}xwc�
{"wa�=~���Î�~�rtÜ
v^~�rt�c�M~��(��Ö��2{��c~�{��t~��Kp=Î�~�Í=�a{tÍb{��c~�Ð2rÏ�M~�u=�a}^�owc}�s Ò r��o~KÐ
{t�
�M~�}^Ót� Ò {��c�M{Q{YÐ=�¡|�{t�­~/�Ïs�}x~��Qwcv^y Ò u=}^v^Ð=}x�=Ó-wa�=}^�­{��ar�s7v^~tÖ	Ù­�=~
�owcu ÐYyB{t|b{twc�=~���wzy;Í ~K��{"|O{��ar�s7v^~���p"�ouMs(��r��	�=}�Ð=ÐY~����¸r"�aÜt{��
ÔÕ{YÐY~�v^��pMr"v��c{-ÐY~K�o~��c��~��k|�u=�cwc�=~��#}^�Q��~��owc}^Ó�r"wc}^{t�M��Ö

b �
	<� É ��æ Ë � Ç
¬�v^u=Ô
pD��Öxp>U5�2}xwas(�M~�v^vHpNÙ©Ö¡± R ¯t¯�SQ´@Ö��k{tÔ Ò }x�M}x�=Ó
v�r Ò ~�v^~�Ð
r"� Ð�u=�Mv^r Ò ~�vx~KÐBÐ=r"war�Î�}gwa�Ïs7{"� wc�(r"}^�=}^�=ÓMÖ R � &���� ��L�I�
{���.-kI
����
F�2.)- 1�L��1L r ��� �����<H$�1��� r �oJ " ��H.����� ±�Í=Í�Ö ¯���� R ����´@Ö

�k{���~��KpKÙ©Ö^p�U\N$rt�owKp��	ÖQ± R ¯R�;®"´7Ö��#~Kr"�a~��ow��=~�}xÓ�� Ò {t�DÍMr�wcwc~��c�
s7v�rt�a�c}gÝ s�r�wa}x{���Ö ������� " �&��� � I{��� � �.-P���'.n��L r ��� " �,H �1��� p
��� pb� R �Y�Q®;Ö

Ð=~Øv�r N#}^Ótu=~��arMp¡��Ö�± �"�t�t�Q´7Ö1� Ò } Ò v^}x{�Ót�(r"Í=�=}�s��cu=�a�t~�yÌ{t�
Ót�(r"ÔÕÔÏr�wa}^s�r"v }x�Y|�~��c~��Ms7~�Ö�� �1L�L�H'�����^H$M �&JR� r L r ��� ÖDÙD{-rtÍY�
Íb~�r"�KÖ

¨�{tÔÕ}^�=Ót{ p¥��Ö^p U,×ïr�w(r"�Mr Ò ~�p#TBÖN±H�"���t�Q´@Ö­�1rtÐ=r Ò {;{Q�zw �kr
ÔÕ{YÐY}gÝbs�r�wa}x{��î{t|�rtÐMr Ò {Q{Q�zwKÖ
" � r � ��� ��� 1���� 
F��� -kIc���

F�2.)- 1�L��1L r ���/�����<H$�1��� r ��J " ��H �1��� ±�Í=Í�Ö R S��!� R St¯Q´@Ö

qM�c~�u=�MÐOp!"-ÖY±H�"��� R ´@Ö��$�Br�Ð=r"ÍYwa}x��~¡��~��(�o}^{t�6{t|=wc�=~ Ò {Q{Q�zw Ò y
ÔÏr�ëz{��c}xwzy�rtvxÓ�{t�a}gwa�=Ô
Ö$# ��M$� r �/H%�<H$�1��� r ��J p�& � pQ�"¯t�'�;� R S=Ö

qM�c~�u=�MÐOp("BÖ^p�UànYs(�MrtÍ=}x�a~tp�l6ÖÚi#Ö#± R ¯�¯R��´7ÖìiÚÞ;Íb~��a}^Ô-~��Qwa�
Î�}xwc�²r��=~�Î Ò {;{Q�zwa}x�=Ó rtvxÓ�{t�a}gwa�=ÔÏ��Ö " � r ��L�H$H/��L � � �pL�I

F��� -kIF��� # �5Mj� r � H��<H$�1��� r �oJ ±�Í=Í�Ö R ��S!� R °��Q´@Ö

qM�c~�u=�MÐOp)"BÖ^p^U&nYs(�Mr"ÍM}x�a~tp�l6Ö­i#Ö�± R ¯�¯Q®t´@Ö²�à¨�~�s�}^�c}x{��Y�
Ù­�=~�{t�a~7wc}�s-Ót~��=~��(r"v^}xíKr�wa}x{��1{"|�{t�Y�ÿvx}^�=~Õv^~�r"�a�=}^�=Ó
r"�MÐÑr"�
r"ÍMÍ=vx}�s�r"wc}^{t�¸wc{2¬�{Q{Q�zwa}x�MÓMÖ+* �b1���� ���{� -+
F�2.)- 1�L�Hk�d��� �
, � � L�Hw. , M r HP�/M$H �@p.-/-�p R5R ¯'� R ��¯=Ö

qM�c}^~�Ð=ÔÕrt��p;�MÖ^p�N�rt�owc}^~tp;Ù©Öxp�UÛÙ­} Ò �o�M}x�(r"�=} p;l6Öb± R ¯�¯�S�´7Ö0� � 6
�1r L r)c H����&J r0� L r Mc�&H�J��&H �$��r ��� , � � L��1L r0� L r M$��� c�r H 
 � - � � � � L 6
r ��J ±�ÙD~�s(�=�=}�s�rtv�l�~�Íb{t�cw(´7Ö+©~Kr"�a�M��pÚ� Ö��MÖ^pYU/9Úr"í�}x�(r"�M}HpÚj�Ö 9�Ö�± R ¯t¯"�;´@Ö1� � � ��L��
� 6
� 1�M'L r ��� Ly�2
F�2.)- 1�L��1L r ���/���.�<Hj����� r �oJ " ��H.����� Ö��»Ö m@Ö Ù©Ö
�Ú�a~��a��Ö

+©}^�;}x�M~���pO� Öxp.U ×ïr"�aÔ�uYwa��p�� Ö�± R ¯t¯�¯�´@Ö©¬�{;{��owc}^�=Ó�r��$~��Y�
wc�a{tÍ;yÑÍ=�a{"ëz~�s7wc}^{t��Ö!"W
 H/� -$L�� � ��L�I3
F��� -kI)���4
F�2.)- 1�L�� 6
L r ��� �����<H$�1��� r �oJ " �,H ����� ±�Í=Í�Ö R �"��� R �t�Q´7Ö

PDr"�=Ó p%+ÕÖ^pk�	~�rt�cv^Ô�u=wowc~���pk¬�Ö^p�U��Ú�a}^s�~tp¡l�Ö#± R ¯�¯�SQ´@Öîl�~��
�cu=vgw(��{t|Qwa�=~kr Ò=Ò r�ÐY}x�MÓt{�{t�M~kV�f�SÕvx~Kr"�a�=}x�MÓ#s7{tÔÕÍb~7wa}gwa}x{���Ö
5 �21���L � � �pL�I6
{���H��� ( 1 r 1j. ���87��&�2.�.c�1L r Mj��� � �.-kH'�&H/� M$H
±�ÍMÍ�Ö R � R ��´@Ö

T�� s7}^�Mr=p;�MÖ^p�U «©r"�(stªW r=p��	Öb± R ¯t¯Q�t´7Ö � �.-kH'��� r ��Jc�&H�Jb1,� ��� �	��� 6
J�1��'J�H � r �L-���� ��� �2. r ���`1 - � �1L�HbL r .cH p���{tv Ö R {t|�# ��M$� r � H
� H'�&M$Hy-/L r ��� ��� �9� ��L r /�M r ��� � �pL�H/�H� r J�HP�/M$H pY�Q¯!�	� R Ö¥×Ñ{t�av^Ð
nYs�}x~���wa}gÝbs"Ö

n=s(�Mr"Í=}^�a~tp;l6ÖQi$Öxp�U n;}^�=Ó�~��Kp:"-Ö¥± R ¯�¯t¯�´7ÖOm�ÔÕÍ=�c{���~�Ð Ò {;{��owo�
}^�=Ó�r"v^Ót{��c}xwc�=ÔÏ�/uM�c}x�MÓ�s7{t�=Ý ÐY~�� s7~7�ÿ�(r�wc~KÐ ÍM�c~KÐY}^s7wc}^{t�M��Ö
# ��M$� r �/H�� H$�1��� r ��J p � % p �"¯;®;�Y�t�R�MÖ

nY~ Ò=Ò rt��p�� Ö^p.U �Qr"�={YÐY~�w�p�� ÖN± �"�t����´7Ö�T��Ñ�zw(r�wa~BÔÕ~��aÓt}^�=Ó
}^�ìÓ��artÔ-ÔÏr"wc}�s�r"v��
rÌ�owar"wc}��zwa}^s�r"v#r"ÍMÍ=�c{Qrts(� |�{���ÐY~�rtvx}^�=Ó
Î�}xwc�Ñ�={t}��oy1ÐMr�warMÖ;"W
 HP�pL r H'L � � �pL�I<
F���.-kI ��� # ��M$� r � H
�<Hj����� r �oJ ±�Í=Í�Ö���S5S!�	��¯�°�´@Ö


