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�D�wkmlo�6l�i���rí�mpu�6tvk��qi6xDx6l Úf{|{�� E �°��rQy�rLnqt�rK�6i6lzx�l �qlzn�nqlz{|p�³Ikmx�rKx6l��mrf{|lzx6k�yzk��pu�����4lonqpQ��i6�
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E �&��rLn��wk�yzi6�mrunz�?lz��³upv���wr±��l<ru�6�mk�y�rux�p�ru� �wnqru�6��x6i6yo�qpvn�lz�
�m� � =Í� ��ô|¸ 
 � á � á Ûv�

� �6punwr+�6k�lz���Ix6lÓÞ��6km{|pv���¢r<}�i��6yzk��pv��x6lªnqlz���6i6lo����r�lo��}�nqlzyoi6lz��yzk¢r {|lzx�kmx�r<lz���wn�ljlz�¤³vpv�´��r±��lªx6lj�mr
}�i6lo���ql<���¢r �6n�lz�qk��pv��{slox6kmx�r �®pvn�lo�"{sk�yzn��pL}�pv�6p�yzpu{sp¦ B =� � á � ávå �
ÝFpvn�pu�qnqp��¢rLx6p6�6�qru�4lo{spu���Ii�l 
����E= � á � á ©��
ÿ?k"�qi����wk´�wi6k�{spu���¢r lzyoi�ruyok��pv�&ru���wlonqkmpun�lz���¢r E yzi�rLyzk��pu�Q� á � á Ûv�Ó�?�6pv��x��r

�m� ��� � ��ô3¸ � � = � á �çË�æ��
ÿ?k��wnqru��r±�qrL{spv��rL�mtvlo�6nwruk�y�ru{|lz���qlj�m��lzt�ru{|pv�	r���i6l¦l� =� � ¸� � ��ô|¸ � � á �çË ¸ �
Fpu{�ru��x6p�lz��yzi6lo���wrs��i6l ��� ¸ô|¸ ¸ �6�¸ �7� � á �çË�Ìv�
f]�qi6�°�wk��qi��vlo�6x6ps�¢r lzyoi�ruyok��pv�&ru���wlonqkmpun�lz���¢r E yzi�rLyzk��pu�Q� á �äË ¸ �Ó���qlz�6lo{spu����i6l¦ � ¸ �F�� � ¸ �7� � � �G� ¸ �6� � � á �çË á �
f]�¢r+}�i6�6yok��pv�x6l<nqlo�q�6i�lz���wrs{|lzx6k�x�r ��i6lzx6rsx6l��¢r ��kmtvi�kmlz���ql�{�ru��lznwr¦l� ¸ �F�

��� � ��� � ��� � ��� � � á �çËvË��
� �6punwr+��l¨�6n�p?yolzx6lon��r r<pv���wlo�6lzn��¢r�}�i6�6yzk��pv��x�l¨nqlo�q�6i�lz���wr ��r±��p x�k�}�lzn�lz���wlo�	yopv�6x6k�yzkmpu�6lz��r�Þ��sx6l

lz��km{|km��rLn���pv����run6�ru{slÓ�wn�pv��x6l��wnqru�6�qx�i6yzyok��pv� � �·¨����i6l��6p|�ql�yzpv��p?yolz��x6kmn�lzyo�wru{|lz���wlL�

Ë�æ



² ÆFÁ$Ç�È�ÉÄ4Á Å$Õ�Ã±ÕIÒzìFÆ$ÕIÒoÂ�ÔíÅ¯ÕIÖ	Ô�ÇvÄ¤ì²Ö�Ô�Å¯Ä¤Ã�Â�Ô6ì$Ô�Å¯Ä
Ý²runqr|lo�"y�ru��psx�l<i���ruyopv�6�mrux6pvn	�wru��rux�p��qlz�6lo{spu���mru���qk�tvi6k�lz���wlo��yopv�6x6k�yzk�pv�6lz�
 � æD�p � � ¸ ��lÓàI�wn�lz{|psyolznqnqrux6p|�qk��ß6i×��p��Ó�
ÿ?k"�qi����wk´�wi6k�{spu��lz���wru��yzpv��x6kmyokmpv�6lo��lz���¢r E yzi�rLyzk��pu�Q� á �äË ¸ �¡�wlo�6lz{|pv�¦ ¶ � ¸ � ¸

��� � ��� � ��� � ��� � ÌÌ^� � á �çË�Ïv�
lz��x6lzyokmno�6��i6l��mr+}�i6�6yok��pv�x6l�nqlo�q�6i�lz���wr�{|lzx6k�x�r yzpv��lz�¯rLyzpv�6�mrux6pvn���ru��rLx6p�lz�¦ ¶ � ¸� � á �çË�Ú��² ÆFÁ$Ç�È�ÉÄ4Á Å$Õ�Ã±ÕIÒzìFÆ$ÕIÒoÂ�ÔíÅ¯ÕIÖ�Â±Æ¯÷#ÄXÖ~Ô�Ã°�¤Ä
� �6punwr�����rLnwr�lz�"yzru�qp|x6l�i6��wi6�®p��¢run�tvp��~yopv�6�qk�x6lznqru�6x6p �i6�6k�y�ru{|lz���ql��¢r��ql�¶�6ru��km��yzkmx�lz���wl��� � æ��ú�wi6�®p�km��Þ���k��wp��E �ªx6loyzk�nz�6��i6l<lz�"�6i��m�qp�k��6yzk�x6lz���wl�x6l��mr nqlz���6i6lo����rsr|k�{s��i6�m��p {slox6kmx6r�lo�&lo���wi6�®p��¢run�tvp�lz�¦ ¸ � ¸� � � � á �çË�Ûv�³ ÕIÖ�Ô�Ç�È~Ä®Á¯ÕIÒ Õ?Á®Â�Ã±Õ �E´/� ø ¦ ¸x´ ¦ ¶
«jl¨�mr E yzi�rLyzk��pu�K� á �çË�Ú��(��x�l¨�¢r E yzi�ruyok��pv�K� á �çË�Ûv�#�qlj�6i�lzx6lo��pu���wlo�6lzn��mru�¡�qkmtui6kmlo���qlz��n�lz�mruyzk�pv�6lz�

yzpu�&x6lo�6pv{|km��rLx6pvn�yopv{ �i6� ¦ ¸ ¦ ¶XF
� � ¦ ¸¦ ¸ ¦ ¶ � á �çË å �

� � ¦ ¶ �6¦ ¸¦ ¸ ¦ ¶ � á �çË¨©��
� � � � ¦ ¶¦ ¸ ¦ ¶ � á �ÍÏuæ��

� � � � Ì ¦ ¸ �6¦ ¶¦ ¸ ¦ ¶ � á �ÍÏ ¸ �
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² ÆFÁ$Ç�È�ÉÄ4Á Å$Õ�Ã±ÕIÒzìFÆ$ÕIÒoÂ�ÔíÅ¯Õ Ö�Ô¬ïFÔ�Æ"Â�Ô
� �6punwr�����rLnwr�lz�"yzru�qp|x6l��¢r+ß¤rLi���r����mr+}�i6�6yok��pv�x6l�nqlo�q�6i�lz���wr�lz�¦l� ¸ �F�

��� � ��� � ��� � ��� � � á �ÍÏvÌv�
ÿ?i6�°�wk��qi��vlo�6x6ps�¢r E yzi�ruyok��pv�f� á �ÜÏLæ����G�¢r E yoi�ruyzk��pv�í� á �ÍÏ ¸ �	lo�&�mr lzyzi6ruyzk��pv��rL���qlzn�kmpvn��6pu��x��r¦l� ¸ �F�µl¶µ¸·�µl¶ � �   µ¹· Ä µl¶µ¹·�µl¶ � � � á �ÍÏ á �
è&i6�´�wkm���mkmyzru�6x6p+�Ii�{slonwrux6pun���x6lz�6pu{sk���rux6pvn	�4pvn ¦ ¸ ¦ ¶�F¦ � � ¸ �7� �o� ¦ ¸ ¦ ¶��¦ ¶ � �OÌ ¦ ¸ �6¦ ¶�� � � á �ÍÏLË��
ÿ?k"��ru�qru{|pv��lz�"x6lo�6pv{|km��rLx6pvn�ru���mrux6p�k��z��i6kmlonqx6p¦ Q ¦ ¶ � �AÌ ¦ ¸ ��¦ ¶q� � R � � ¸ �F� �z� ¦ ¸ ¦ ¶�� � á �ÍÏvÏv�
è&i6�´�wkm���mkmyzru�6x6p ¦ �®pvn���pv��lz��lz{|lz���wpv��lo���qnql<yzpvn�y��6lo�qlz�¦º¦ ¶ �7¦ �OÌ ¦ ¸ �6¦ ¶�� � � ¦ ¸ ¦ ¶ �7¦ ¸ ¦ ¶ � � á �ÍÏuÚ��
Ý²ru�qru�6x6pslz���?�lznq{|km��p ¦ �AÌ ¦ ¸ �6¦ ¶�� � x6l��¢rLx6p�x6lzn�lzy��6p¦º¦ ¶ ��¦ ¸ ¦ ¶ � ¦ ¸ ¦ ¶ �Ù�6¦ �OÌ ¦ ¸ �6¦ ¶°� � � á �ÍÏvÛv�
£¤ruyo�qpvnqk���ru�6x�p � ¦ ¶o� ¦ �6¦ ¸)� ��� Q ¦ ¸ ¦ ¶ �6¦ �OÌ ¦ ¸ �»¦ ¶°� R � á �ÍÏ å �
ÿ?k"x6lo�q�®l �qru{|pv� � � � Q ¦ ¸ ¦ ¶ �6¦ �AÌ ¦ ¸ �6¦ ¶�� R¦ ¶o� ¦û��¦ ¸Ó� � á �ÍÏ½©��
E ����r¬lzyoi�ruyok��pv�9lz�°�¤�r lz�9lo��x6pv{|km�6k�p�x6lG�mr&}�nqloyzi6lo�6yzkmr��#�qk���i6lonqlo{spv����rL�wrun��¢r ru��x6pv{|km�6k�p�x6lo�

�wk�lz{|�4p �qlz�6lo{spu����i6l�x6loyzpv��³upv�mi6yokmpv�6runz�
ÿ?k�x6loyzkm{|pv�(��i6l1� ��¦ ¶z� ¦��¼¦ ¸)�F��� �	¦ ¸ ¦ ¶ �½¦ �AÌ ¦ ¸ �½¦ ¶°�²�6pv�#x��r��¢rj��kmtvi�kmlz���ql�lzyzi6ruyzk��pv�� � � � � á �äÚvæ��
ps��kmlz�
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i � M\C�Õ � á �äÚ ¸ �

«jlzyopv��³vpv��i6yzk�pv��ru�6x�p|�Gx�lz�q�®l �qrL�6x6p;M
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ruyon��§ ��kmyop+�Gx6k�y��6p|ruyzpv���¢rux6pun��ql�i6�6l<r��¢r+ß¤rui?��r&�~�qk���¢r �qloyzyok��pv��x6l��¢r�lz{+�4pIy�rux�i6nwr��)�E �({9�lÓ�wpIx6p�yopv�6��km���ql�lz� {|lzx6k�n¨�mru�¨��lI¶��ru��lz�jx6l+�6nqlo�qk��pu� �qpv�6punwr�y�rL����rux6ru�j�®pvn¨��pv�¨{|kmyon��pu}�pv��pv�z�
lz�°��ru����lI¶��ru��lz���ql��pv{slÓ�wlo� r i6�9�6n�p?yolz�wrL{sk�lz���wp¬x6k�tvk��wru����i6l�®lzn�{sk´�wlGx6k����wk��6tvi6k�n+lo���qnql�¢r���l�¶��ru�
km��yzkmx�lz���wl��|�¢r��ql�¶��rL��nqloß6l �qrux�r?� E �®yzpIyzkmlo���wl�x6l¨�mru�¡ru{s���mk��qi6x6lo�¡x�lª�mr<��lI¶��ru�¤nqlÓß�l �qrLx�r+yzpu��nqlo�q�®lzyÓ�wp
r+�mr+�ql�¶�6ru�4k��6yzk�x6lz���qljlz�Glo� x6pv{|km��kmp<x6l��¢r�}�nqlzyoi6lz��yzk¢r ��l�yzpv��p?yoljyzpv{|p lo� yzpIloÞ6yzkmlo���wljx6l�n�loß�l)à?k��pv���J r��qnwru����}�pvn�{�rux6r�k���³vlzn��wr<x6l¨£�pvi�nqkmlon#�4lonq{|k��ql�yzpv�6pIyzlon��mrj}�i6�6yzk��pv�|x6lªn�loß�l)à?k��pv�|lz�slz�¤x6pv{|km�6k�pjx6lo�
�wk�lz{|�4p��
ÿ?i6�®pv�6t�rL{spv�¨�Ii�l �wlz��lz{|pv��x6pv��pv��x�ru�z�4i6��r�³Ik¢r±�qrL�6x6pG��ruyok¢r��mr�x6lonqlzy��6rí��pv�6x�r � �ª���mr�pu�wnqr

��ruyok¢r��¢r�km�o�Ii�kmlzn�x�rs�~pv�6x6r+·��)�Ix�lz���wn�p+x6lo�¤�qi6�®p6���¢ru��yzi6ru�mlo���®p?x�lz{|pv��n�lz�6n�lz��lz����run��4pun��mr���kmtvi�kmlz���ql
lzyoi�ruyok��pv�

�$��� ¡ Ì � � �DÃ Ä^Å�ÆÈÇ � ��Ã Å�ÆÈÇ � á �äÚ á �
ÿ?k¯ru�6punwr�r�lz���wrs{|km��{�r+loyzi�rLyzk��pu�&�mr ��ru�wrL{spv��rL�"x6pv{|km�6k�p x6lz���qkmlo{s�®p �Gpv���qlz�6lo{spu����i&�6run��ql

nqlzru�A�?�wlz��lz{|pv�
Ë á



£²kmtvi�nwr á � ©�F E �q��i6lo{�r|x6lz�¯rLnqnqlotv�mp�x�l<x�pv��{sk�yzn��pL}�pv�6pv�o�
�$��� ¡ O�� ��� Ãy¾É�$��� ¡ Ì ��Ã � Å¹Ê°ËO¿ � á �äÚuË��

�$��� ¡ O�� �	� Ãy¾�8ÃÉÅ t Ê°Ë ÄÖÆÈÇ v � ��ÃÉÅ t Ê°Ë � ÆÈÇ v ¿ � á �äÚ�Ïv�
ÿ?k�yopv�6�qk�x6lznqru{|pv��æ ru���6i����qp¬{slox6kmp lo���qnql�mpu� x6pv��{|kmyon��pu}�pv��pv�z� � �fr �¢r�x6k����wru�6yzkmr�{slox6kmx6r

x6lo�qx6l¬æQ��rL����r = ¶��ü�X�mríx6km�°��ru��yzk¢rfx6l æí��rL����r =   ���ú³vlon£²kmtvi�nwr�� á � ©��q�����qi����wk´�wi6k�{spu�slo�ü�¯��wlo�6lz{|pv����i6l
��runqr'� ��� � = ¶ � �8Ã � ÅdÆ � � ��Ã Ä^Å�Æ � � á �äÚvÚ��
�G��runqr'� � � =   � �8Ã Ä^ÅdÆ � � ��Ã � Å�Æ � � á �äÚ�Ûv�
ÿ?k"yzpu�&lo����rL�ªloyzi�ruyokmpv��lz��}�pvnq{sru{|pv��i6�6r�loyzi�rLyzk��pu�&yopv�&{srL�qnqkmyolz�o���wlo�6lz{|pv�W

Ã � Å�Æ � Ã Ä^ÅdÆ �Ã Ä^Å�Æ � Ã � ÅdÆ � X
W
�� X �

W = ¶=   X � á �äÚ å �
ÿ?k"x6lo�q�®l �qru{|pv���¢r yopv�mi6{|��r � �6·W

��ÀX � ¸Ã   ÅdÆ � � Ã Ä   Å�Æ �
W
Ã ÅdÆ � � Ã Ä^Å�Æ �� Ã Ä^ÅdÆ � Ã ÅdÆ � X

W = ¶=   X � á �äÚ
©��
� �6punwr���x6lo�q�®l �qru��x6pN�

� � = ¶¹Ã ÅdÆ � �6=   Ã Ä^Å�Æ �Ã   ÅdÆ � � Ã Ä   ÅdÆ � � á �ÍÛuæ��
ËvË



�qk"{ i����wk��6�mk�y�ru{|pv�¡��i6{slonwrux�pvn��Gx6lo�6pv{|km��rux�pvn��4punpÃ Ä   ÅdÆ � �6pv����i6lzx6r
� � = ¶¹Ã Ä^ÅdÆ � ��=   Ã Ä + Å�Æ �¸ � Ã Ä ( Å�Æ � � á �ÍÛ ¸ �

ÿ?k"nqloyzpvn�x�ru{|pv����i6lJG?��O � K¤���qkmlo�6lj�wnqru�6��}�punq{srux�r x6l<£�pvi6n�kmlzn²Ã Ä^Å¹ÊQÁ �G��i6l ¤'�ÙÌ ¯ µ ��lo���qpv�6yolz�
� � = ¶dÃ Ä^ÅÎÊ ��¾ON ��=   Ã Ä + ÅÎÊ �d¾ON¸ � Ã Ä ( Å¹Ê ��¾ON � á �ÍÛvÌv�

ÝFpvn¯yopv{s�6runwruyok��pv� �o³vlo{spu�$��i6l�K � �Ö¯ µ �¨�qk���i6���qk��wi�km{|pv�"lz�°�wp�lz�<�¢r�lzyoi�ruyok��pv�<ru���wlonqk�pvnz�z�qlz�6lo{spu�
� � = ¶dÃ Ä^Å¹ÊQÁ ��=   Ã Ä + ÅÎÊQÁ¸ � Ã Ä ( ÅÎÊwÁ � á �ÍÛ á �

�G��ruyokmlo�6x6p|i6���qnwrL�wru{|kmlz���qp��qkm{|km�mrun¡��runwr'������pv���Ii�lzx�r
� � =   Ã Ä^Å¹ÊQÁ ��= ¶dÃ Ä + Å¹ÊQÁ¸ � Ã Ä ( Å¹ÊQÁ � á �ÍÛLË��

E ���6nqpIyzlo�qp�yzpu�6�qk����wl�lo�{slox6kmn��mru����lI¶��ru��lz��x6l���nqlz��k��pv�G��pv�6pvnqr�y�ru���wrux�ru���®pvn���pv��{|kmyon��pu}�pv��pv���
�®pv���qlznqk�pvnq{|lz���ql�lz���wru���ql�¶�6ru�mlo���ql��qpu{slÓ�wlz��r�i6��6n�p?yolz�wrL{sk�lz���wp�x6k�tvk��wru�4�6runwr �®p?x�lzn�x6k����wk��6tvi6k�n	�mr
�ql�¶��ru��k��6yzk�x6lz���wl�x6l��mr nqloß6l �qrux�r�i��qkm�mk���ru��x6p��¢r E yzi6ruyzk��pv�Q� á �ÍÛ á �¡�G�mr E yoi�ruyok��pv�f� á �ÜÛLË��E �(yzpIyzk�lz���wl x�l �¢ru�jru{s���mk��qi6x6lo�ªx6l��mrs��lI¶��ru�Fnqloß6l �qrux�r�yopv� nqlo�q�®lzyÓ�wp�r��¢r���l�¶��ru�Fkm�6yokmx6lo���wl �6pu�
x��r�lz�"yop?lÓÞ�yzk�lz���wl<x6l�nqlÓß�lÓà?k��pv�&lo�&lo�"x6pv{|km�6k�p x6l��¢r+}�n�lzyoi6lz�6yok¢r���lo���qpslo�� � Ì � � � � � =   �6= ¶�Ã Ä   ÅÎÊQÁ= ¶ �6=   Ã Ä   ÅÎÊQÁ � á �ÍÛvÏv�
ÿ?k�r � � Ì �¡��l�ru�6��kmy�rL{spv���mr��wnqru�6��}�punq{srux�r+k���³ulzn��wr�x6l�£�pvi6n�kmlon	pv���qlz�6lo{spu���¢r�}�i��6yzk��pv��x6l�n�loß�lXK

à?k��pv�lo�&lo�"x6pv{|km�6k�p x6lz���qkmlo{s�®p6�

Ë�Ï



� W � ¹! c#" ½Fe Â
Ã V?" [ÅÄ W g Æ VQ[]gÚ" ½"cíWZY e�g [	� � [âVD^#` [ba�cíW'½F[]g

E ��lo���wl�yzru�"�§ �qi6�mp���l�lÓà?�6�mk�y�r�lo���6nqpIyzlox6km{|kmlo���qp�lÓà?�®lzn�km{|lz����ru�u��runwr����mlo³Lrun�r�y�ru�®p��¢ru�"{|lzx6k�yzk�pv�6lz�x6lj�mr<}�i6��yzk��pu��x6ljn�loß�l)à?k��pv���I��ru�®yzpu{sp��qljx6lo�qyonqkm�®ljlo���¢r+ÿ?lzyoyzk��pu� á �äË��?i��qkm��km��rL�6x6p<i6��r�ß¤rLi���r+x�i6�myol
�qpu�6nwru��p6�uFru{ �6kÓ�lz� ��l��6n�lz�qlo����ru���mpu�²nqlo�qi6�´��rux�pv�(x6l�i���y"�ru��yzi6��p¨��i6{9�lznqk�yzpjx�l��¢ru�F{sk��q{sru�¯}�i6�6yzk�pv�6lo�
x6l�nqlÓß�lÓà?k��pv���
ÿ?kmtui6kmlo�6x6plz�°�wl|�6nqpIyzlox6km{|kmlo���qpG�ql�pv���qkmlo�6l��¢r�}�i6�6yok��pv�Kx6l�nqlÓß�lÓà?k��pv�fx�l|�mru���6pu�wru��x6p6��n�lu�¯{|kA�

}~r�����pv�A� �¢r��4�qkA� x6l��¢r��6n�km{|lznwr�pIyo�wr�³ur�x�l|�mr�ß¤rui��wrí��nqlotvkm�°�wnqpGtunwr�³vl��Ó��� x6px6l��mr��qlztui6�6x�rp?yÓ��r�³Lr
�~n�lztvk����qnqp|rutvi6x�p��Ó�¤Ý$pv���qlznqk�pv{|lz���wl<�ql�yzpu{s��rLnwru���¢ru��}�i��6yzk�pv�6lz��x6l�nqlÓß�lÓà?k��pv��{|lzx6k�x�ru��yopv���mru����i6l
�ql�pv�?�wi�³Ikmlonqpv�&r �wnqr�³#�lo�ªx6lo�"{spIx6lo�¢rux6p�Q ¸ Ë R �íQ ¸ Û R �J pv�+{9�lo�qp?x6pu��x6l�{slox6kmyok��pv�Kx6lz��yzn�k��wpu�+lz�í�¢ru�<�qloyzyzk�pv�6lo� x6l��mr á � ¸ r&�¢r á � á �6p���l�nqlzru�mk���run�pv���
�®pvn#}~ru���wrjx6lz��lo�Ii�km�®p�yopvnqn�lz�q�®pv�6x�kmlz���ql ��{sk�yzn��pL}�pv�6pj��}�i6lo���ql¨rLi6x6kmpu���pvtvk�y�r��Lruyopv�6�¢rLx6pvn(l)à��®pv�6lo�6yzkmru�A�
lo�qyu�Í�Ó�¤ÿIljnqlzru�mk��"�p+i���k����wlz���qp�x6lj�qi����wk´�wi6k�n	�mr+�qpv��x�r�rui6x6k�pv���putvkmyzr����6lzyolz�qrunqkmr lz��mpv��{9�lÓ�wpIx6pv��x6l��¢ru�
�qloyzyokmpv�6lo� á � ¸ � á � á ���®lzn�p+�mpu��n�lz�qi�����rLx6pv�¡�6p�}�i6lonqpv�s�wrL�qkm�°}~ruyo�qpvnqk�pv�#�s�®pvn��mp���rL���qp+�6p��qlªnqlz�®pvn°��ru���

SZ&(%'& T 9¢< *-=IB <Z9 < * U n : .12 9;: *-, < * 03*�âa*�ãe2879;: * : n : B âaB n >/B
E ��lz�°��rs��lzyoyzk��pu���ql�x6lz��yznqk��4l�lz�¯{|p?x6lo�¢rux�p|x�lz�$km�6�°�wnqi�{slo���qps��i6l��ql�i��wk��mkm���p6�6��i6l�lz��lo���ql y�ru��p

�ql��qnwrL�wr�x�l<i���r�ß�rui���r�x6i��myzl���pv�6nwrL�6p6�¤£²k�tvi6nwr��Ë6� ¸ �
«jkmy���r+ß�rui���r��®pv�qlol�i6��r��mpu�6tvk��qi6xGru��nqp�à?km{srux�r x6l ává yo{&��ÿ?k�yzpu�6�qk�x6lznqru{spu����i6l�lz��mpv�	lÓà?�4lXK

nqk�{slo���wpv��lz�<�6loyzlz�qrunqk�p���i6k´��run��¢r�qloyzyok��pv�fx6lz���qk��m��r×�wpf�~��i6l|�wkmlo�6l�}�pvnq{srGyzk�� �§ ��x6nqk�y�r��)� lz���qpv�6yzlo� lz��wi��4psnqlz�°��ru���ql+�wk�lz�6l�i6��r���pv�6tvk´�wi6x�ru�6n�p�à�k�{�rLx�rsx6l ÌvÌ|yo{&�®Ý#nqloyzk��wru{|lz���wl+lz���wr��qloyzyok��pv��x�lz�¯�wi6�®p
x6l��¢r¨ß�rui���r?�u�wk�lz�6l��¢r¨}�punq{srjx6l�i6�|yzpv�6p��wn�i6�6yzrux6p���i6lªyokmlonqnwrj�6ruyzkmr��mrjx6lzn�lzy���r��~��rLyzk¢rjlo��lÓàI�wn�lz{|p
pv�6i�lz���qp�rL�"�qkm����rL�qp��Ó�
� ��kmtv���rL�6x6pv��lGi6�ù�¨�i�{slonqp¬r �mpv��rLtvi×��lzn�pv��x6lx6kmtuk���rLyzk��pu�íyzpu{sp¬{ i6lo���qnwr¬�¢r £²k�tvi6nwr9��Ë6�ÍÌv�Ó�(��l

pv���qkmlo�6lz���mru��{slox6kmx�rL�ªx6l��qi6�¨x6k��ru{|lo�qnqpv�o�¤�¢r��4pv��kmyok��pv���¤lo�Ftvn�pv�qpunªx6l��¢r|��runqlox���lz�¯³vpv��i6{|lz���®��i6l
�ql�{ i�lz���qnwru��lz��lz�$©	i6rux6nqp��~Ë�� ¸ �)�

Ë�Ú



£²kmtvi�nwr Ë6� ¸ F�£²�mrui��wr x6i6�myol��qpv�6nqru�6p

£²kmtvi�nwr Ë6�ÍÌ�F�«jkmrutvnwrL{�r<x6l��mr+ß¤rui��wr�x6i6�myol��qpv�6nqru�6p
Ë�Û



� tvi×��lonqp «jk��ru{|lo�qnqp Ý$pv�qk�yzk��pu� ��nqpv��pvn ��pv��i6{|lz�£ �'����{s{�� �k�&�~{|{�� ~����~{|{�� � ���~{|{�+)�
¸ Ï ¡ Ï ¸ Ì ¡ ÌLæ Ë ©�Ï ¡ æ ává�Çí¸ æ Ä �Ì Ë ¡ Ï ¸ Ì ¡ ÌLæ Ë ©�Ï ¡ æ ává�Çí¸ æ Ä �á Ú ¡ æ ¸u¸ ¡ å æ Ë ¸v¸�á ¡ æ
© Çí¸ æ Ä �Ë Ï ¡ Û ¸u¸ ¡ ÛLæ Ë ¸v¸�á ¡ æ
© Çí¸ æ Ä �Ï Ë ¡ © ¸u¸ ¡ ÌLæ Ë á æ ¡ Û å�Çí¸ æ Ä *Ú Ï ¡ © ¸ æ ¡ á æ Ë á Û ¡ æ�Û Çí¸ æ Ä *Û Ë ¡ á © ¡ æuæ Ë Ï å ¡ æ å�Çí¸ æ Ä �å Ì ¡ ÌvÏ © ¡ æuæ Ë ¸ Ï ¡ ©væ Çí¸ æ Ä �© Ë ¡ Ë�æ å ¡ ©vÏ Ï ¡ ©�Ï ©væ ¡ Ë�Û Çí¸ æ Ä �¸ æ Ì ¡ Ï å ¡ ©vÏ Ï ¡ ©�Ï Ì½© ¡ Ìuæ Çí¸ æ Ä �

©	i�rLx6nqp�Ë6� ¸ F¤«jkm{|lz���qkmpu�6lz��x�l<��pv��rutvi±��lznqpu��x�l<x�kmtvk´��ruyok��pv�sx6l�i6��r�ß¤rui��wr|x6i��myzl���pv�6nqru�6p6�
E �?{9�lo�qp?x6p�x6l�{�r×�wnqk�yzlo�$x�l¡�qnwru�6�°}�lzn�lz�6yok¢rªx�lz�qyonqk´�wp¨�®pvní\�lzlÓ}�l��AÿIlzyzyok��pv� Ì?�çË����ql	��nqpvtvnqru{ �p�yopv{|p

i6�|yzpv�±��i6���wp<x6l�}�i6�6yzk�pv�6lo�¡�6runwr<è�rL�q�¢ru�eQ ¸ Ë R ��Q ¸ Û R ����lªi?�wkm��km���pj��runqr�tulz�6lonwrun��¢rL�#�6pu��rL�#{spIx6lz�mrux�ru�
��i6l���l�{|lz�6yokmpv�6runqpv�ùru���wlonqk�pvnq{|lz���wlL����lzn � ���lz��x6kmyol � � ¸ � J pv�|nqlz��i6���wrux6pv�|�ql&{ i6lo���wnqru��lo���¢ru�
Þ�tvi�nwru��x6l��¢r�ÿIlzyzyok��pv��Ë6� á �

SZ&XWT& T * < 25.12879;: < * U n : .�2 9N: *D, < * 0|*8âa*�ãe2879;: * : n : B âaB n >@B
©	pv{|pX�4pIx6lz{|pv��pu�6�qlon�³Lrun�x6l �mrQ£²k�tvi6nwr��~Ë6� á �slo�¨lz���wru{ ���ml lz�°�¤�rQyopv{s��nqlz��x6kmx6pX�®pvn�³Lrun�kmpv�

lz��lz{|lz���wpu�z����ru��lz�yzpu{spDi6� rLi6x"�§ }�pu�6p9x6lfk��6�qlonqyok��pv�b���qkm�®p?�	ru� Ý {sru�¤�)��x6pv��{sk�yzn��pL}�pv�6pv�K�Oè�runqyzr·	nwÈi�lz�ÊÉ \��qrulonz���wk��4p�Ë ¸�á Ë��Ó�vi���ru{|�6�mk´Þ�y�rLx6pvn��Oè�runqyzr+·	nwÈi6lz�ÊÉ \��qrulonz�v�qkm�®p Ì å æ�Ûv�Ó�ui6��r+Ý¡©D��i���r
ß¤rui?��r��E ��rui6x"�§ }�pv�6p��Q��pv� {|kmyon��pu}�pv��pv� �qlk��6�qlon���rL�Dlo�9i6�Druyzpv���¢rux6pun ��i6l�qlx6km��l�¶���p lo�q�®lzyzkmru�m{|lz���ql��runqr�lo���ql�{9�lo�wpIx6p6� E �¡ruyopv�6�¢rLx6pvn�yzpv���qkm�°�wl|lz�fi6�Q�®lz��i6l�¶�6p�wi��4p&x6l�rLyznz�§ �mk�yzpK�~yoi���r&�mpv�6tuk��wi�xKlo�x6l�ru�6nqp�à?km{srux�rL{slo���ql ¸ æ�yz{�����i6l�lz�X�qií��runqloxQ�wk�lz�6lsx6pv�+punqk�Þ6yzkmpu���®pvn<x6pv�6x6l��ql�k��6�qlon���rL�Q�mpv�
{|kmyzn6�pu}�pv�6pu�z�Iÿ?lª�6nqpIyzi6n6�p+��i6lª�qi�x6k��ru{|lo�wn�p�yopvkm��yzkmx6r<yopv��lo�4x6lª�¢r��qloyzyzk��pv��x6l�lz���qnwrux�r�x6l¨�mr�ß¤rLi���r��
yzpu{sp���l�{+i6lz�°�wnwr�lz���mr�£²kmtvi�nwr��~Ë��äË��)��ÿ?l�i6��l��mr¨ß¤rui��wr�yzpv�|lz��rLyzpv�6�mrux6pvnF��lz��lz��l)àI�wnqlo{sp�pv��i6lz�°�wp
x6l�lz�°�wl9�i6���qkm{|p �ql�k��6�qlon���r�lo�¯rui6x"�§ }�pv�6p6�ÝFpvnªyzpv{|��rL�qkm�6k��mk�x�rux�yopv��lz�$�6n�p?yolz�wrL{sk�lz���wpsx6kmtvk´��ru� x6l+�mru�ª��l�¶��ru��lz�o�®��l+x6loyzk�x6k��p|��i6l lz�¯�wk�lz{|�4p
��i6l��ml<�wpv{sr�ru�$�qpu�6kmx6pGn�lzyopvnqn�lznj�mr�x6km�°��ru��yzk¢rN��x�lz�®l yzpvn�nqlo�q�®pv�6x6lon�r�i6� { �i6�´�wk��6�mp�lz���qlznqp2Ë x6l
�®lznz�§ p?x�pv��x6l�{ i6lo���wn�lzp6��p���l�r��Ii�l Ë ¦�� K ��Ë6� ¸ �

Ë å



£²kmtui6nwr Ë6� á F¤è�pv����r±��l<x6l��6nqi�lz��r�yzpv��x6pv��{|kmyon��pu}�pv��pv�z�
Ë ¦�� � µ ��Ë6�ÜÌu�Ë
õ ¡ � � µ ��Ë6� á �

lz� x6pv�6x6l õ ¡ lz���mr¬}�n�lzyoi6lz�6yok¢ríx�l�{ i6lo���wn�lzp6�¡��i6l�lo��lz�°�wl�yzru�qpQyopvnqn�lz���4pv��x6l ríË åVÝ [ª�u�	Ý²runqrx6lÓ�wlzn�{sk���runp���6yopv�&i���}~ruyÓ�wpvn�x�l<��pv�6n�l�K¦{+i6lz�°�wnqlopsx�lLË � Ë��6lz���wpu�6yzlo�
� � Ë µõ ¡ � ��Ë��z� á Ë á {Â¯L���Ë å^Ý [�� � æ ¡ æ�Ì å Úu{ ��Ë6�äË��

ÿ?k"yopv�6�qk�x6lznqru{|pv����i6lk� � Ì^�¤��lz���wpv��yzlz�
� � Ì6�Oæ ¡ æ�Ì å ÚL{�� � æ ¡ ævÏvÛvÌL{ ��Ë6�ÜÏu�

hª��r�³ulz� pu���wlo�6kmx6p�lz���qp��ql+i6�6l �mr|ß¤rui?��r ���qkm���¢rs��lzyoyzk��pu� x6lz�$�qk��m��rL�qp���yzpv��lo�(ruyopv�6�mrux6pvn���lz�
lz�4lÓàI�wn�lz{|p�pv�6i6lo���qp|x�ljlz�°�wlí�i6�´�wkm{|p<�qljk��6�qlon���r lo��rui�x"�§ }�pv��p6�?yopv{|p �qlj{+i6lz�°�wnwr lo��¢r+£Fkmtvi6nqr���Ë6�ÜÏu�hª�qru�6x6p��mrsÝ¡©¨�®�i6���qk����qlz{srsx6l��6nqpIyzlo�wru{|kmlo���qp�x6k�tvk��wru��x6l��ql�¶�6ru�mlo�ª��rL�wrux6pslz��lo�F{|kmyonqpv��nqp^K
yzlo�wrux�pvn+$lÓà�ru��¥¦�6���qnqi6{|lz���w���è�ÿ á ÌLæ�©	Ë�æ�� Q ¸�å°R ��Q ¸ © R �·QçÌuæ R �¯�qls{sk�x6l��¢r�}�i6�6yok��pv�fx6lsn�lz���6i6lz�°��r
rGkm{|�6i6���qp�lo���wnql��mr��ql�¶��rL�(ru��km{|lz����rux6r�r��¢r�}�i6lo���wl�x6l��qpu�6kmx6p����¢r���lI¶��ru�(yzru���wrux�rG�4punjy�rux6ri��6p
x6lG��pv� {|kmyzn6�pu}�pv�6pu�z� E �°��r {slox6kmyok��pv�í�qlnqlzru�mk��"�p�i6�qru�6x6p¬i6�9�6n�pvtvnqru{�r&��ru�wrLx6p¬lz�Dlz��{9�lo�qp?x6p�x6l
�qloyzi6lo�6yzkmru��è J ÿ �Oÿ?lzyoi6lz�6yok¢ru�	x6l�è �r±à�k�{�r J pv�6tvk´�wi6x��s�p x�l¨�6��lzi6x6p°K¦nqi�kmx6p¢QçÌ ¸�R � E ���wl¨�6nqpvtunwru{sr<��l
yzpu���qnqpv�mr�r���i�³ulz�<{slox6k¢rL���ql�i6���6nqpvtunwru{sr x6l�è�rL�q�¢ru���

Ë¨©



£²k�tvi6nqr Ë6�äË�F�«jkm{|lz�6��kmpv��lz��x6lo�¯ruyzpu�6�¢rux�pvn�x6l<ruyznz�§ ��kmyzp��

£²kmtvi�nwr Ë6�ÍÏ�F E �6�qru{ �6��l�x6l��6nqi6lo��rsyopv��ruyzpu�6�¢rux�pvn
Ïuæ



�ªpL��r ¸ Ì á Ë Ï Ú Û å © ¸ æ
©�Ï�~x6p�� ¸ ¸ ¸ ¸ ¸ ¸ ¸ ¸ ¸ ¸
«�ÏG�~n�l�� ¸ ¸ ¸ ¸ ¸ ¸ ¸ ¸ æ æE Ï�~{|kú� ¸ ¸ ¸ ¸ ¸ ¸ æ æ æ æ
£#Ï��}~rv� ¸ ¸ ¸ ¸ ¸ æ ¸ ¸ ¸ ¸�<ÏG�~�qpu�ú� ¸ ¸ ¸ ¸ æ æ æ æ æ æ
� Ï���¢r�� ¸ ¸ ¸ æ æ æ æ æ æ æ
·�Ï�~��kú� ¸ ¸ æ æ æ æ æ æ æ æ
©�Ú��~x6p�� ¸ æ ¸ æ æ æ æ æ æ æ

©	i�rux6n�psË��ÜÌ�F¤«jk�tvk��wruyzk�pv�6lo��x6l<�¢rL���6pu�wru��{ i6�qk�y�ru��lz�o�
E �f�wlopvnz�§ r���rL{ �4pu��{sk�yzn��pL}�pv�6pv�jx�lz�®lznz�§ ru�K�qlzn�k�x	�lz���wk�yzpv�o�"�4lonqplz�fnqlzru�mk�x�rux��wk�lz�6lo�¬x6k�}�lonqlz��yzk¢rL�x6l�ru{|�6��k��wi�x&��x�l }~ru�qlL� ��i6l|rL}�lzyÓ��ru� lo�(x6lo�qlz{|�®lI¶�6pGx6lo�({9�lÓ�wpIx6p6� ÝFpvnjlo���wrnqru�"�pu�����ql�n�l�ru��km�zrunqpv�

�wpIx�ru�<�¢rL�<{|lzx�kmyzk�pv�6lo�<��pv�¢rL{slo���ql�yzpv�Qi��6p�x6l|�mpu�<x�pv�+{|kmyon��pu}�pv��pv�|�~yzru{ �6kmru�6x6p�x6l|�4pv��kmyok��pv�K�mpv�
{|kmyzn6�pu}�pv�6pu�+��runqr�y�rLx�r�{slox6kmyok��pv���Ó�F«jl�lz�°��r�{sru�6lznqr��qlGlÓ³?k´��r�lo���6n�pv�6�mlo{�r&x6l��¢r&x6k�}�lonqlz��yzk¢r&x6l
nqlo�q�6i�lz���wr��$rG�¢r�³vlo�s��i6l���l|{sru���wk�lz�6lo�¬yzpv�6x�kmyzk�pv�6lo��} �§ �qk�y�ru�jlo��i6k�³Lru��lz���wlo����yzpv�¬i6�K{|kmyzn6�pu}�pv�6p�lz�y�rLx�r|�®pv��kmyzk��pv�¤�)�
ÿ?l�yzpv��p?y��pGi6��rru�6nqru��rLx6lznqr�6runwr�i6��kmn�lz�(ruyzpv���¢rux6punjyzpv�¬�mr�ß¤rui��wr���lz�°�wpyzpu�flo�²Þ��¬x6l��mpvtunwrun

i6����i6lz�ruyopv�6�mru{sk�lz���wp<ruyF�i6���qkmyzp�l¨k�{s�®lzx6k�n�lz����p��®pv�qk��6�ml��¢r<lz���wnqrux�r+x�l¨nqi�kmx6p�x6lz�®lÓàI�wlonqk�pvnz�?Ý²runqr
yzpu��Þ�tvi6nqrun¨�mrsx6k�tvk��wruyzk��pv��x6l+�mru�¨�6pL��ru�ª{ i6�qk�y�ru��lz�ª�ql x6l¦�qru� ru��kmlzn°�wpv�ªp���rL��rux6pv�ªyzk�lzn��qpv�jrLtvi×��lzn�pv�z�
�mp�yoi��ru�"��l�n�l�ru��km��r i?�wkm��km�zru�6x6p i���r�{�ru��km���¢r rux��6lz��k�³Lr����&�l�ru��l ©	i�rLx6nqp��~Ë6�ÍÌv�)�
©	pv��Þ�tui6nwru��x6p��¢r<x6kmtvk´��ruyok��pv��x6l¨�¢ru�¡�6pu�wru��{ i6��kmyzru�mlo��pv�?�wlz��lz{|pv���¢r�}�i6�6yok��pv��x6ljnqlÓß�lÓà?k��pv����runqr

y�rLx�r�i6��r�x6l�lz���¢ru�o� E ��{9�lo�qp?x6p+��runwr�yzru�myoi6�¢run��¢r+}�i6��yzk��pu�Gx6l�nqlÓß�lÓà?k��pu��x�lz�qyonqk´�wp�lz��¢r ��lzyoyzk��pu� á �äË6�
�ql��6n�pvtvnqru{��p�lo��è&rL�w�mru��� E �"y"�pux6kmtvp���l<{+i6lz�°�wnwr�lz��lz� � ���lz��x6kmyol � �äË��
SZ&;:¢& Ì : 7Bk=525,/25, < * U n : .12 9;: *-, < * 0|*8âa*�ãe2�79N:
E � lz�°��r¨��lzyzyok��pv� �L��l�{ i6lo���wnqru� �mru�"}�i6�6yzk�pv�6lo�²x6l�nqloß6lÓà?k��pv�+{spIx6lz�mrux�ru�"�<{|lzx6k�x�ru�$lz� lo�?x6pu{sk��6kmp

x6lo�4�wk�lz{|�4p��?rL���§ yopv{|p���rL{ �6kÓ�lo���¢rL��tvn6�rLÞ�yzru��x6lj{srutv��k��wi�xs�|}~ru�qljlo�Glz�®x6pv{|km�6k�p�x�lj�¢r�}�nqlzyoi6lz��yzk¢r?�E ��lo����rL��Þ�tvi�nwru�¡�qlª{ i6lz�°�wnqr�lz�¤�6n�p?x�i6yo�qp+x6l��¢rj}�i6�6yok��pv�sx6l�nqloß6lÓà?k��pv�s�4pun¡lo�4�®lznz�§ pIx6p�x6l�{ i6lz�°�wn�lzpM���O�� ¦ �~p���ilz��i6k�³Lru��lz���wl¨lz�lz��x�pv{sk��6kmp<x6l��mr�}�nqloyzi6lo�6yzkmr � �Oõ�� ¦ �)����i6l�lz��i���r y�ru���qkmx�rux�rux�km{|lz��K
�qk�pv��ru�O� E ���qp��ql�³vl<x6l��¢r n�lz�mruyzk��pv�Glz���wn�l��¢r �6n�lz�qk��pv��km�6yokmx6lo���ql¬Õ®��O����G�mr nqloß6l �qrux�r�i×��O���r �wnqr�³��lo��x6l
�¢r k����wlztunwru��x�l<yopv��³vpv��i6yzk��pv�GF i×��O�� �?> @¸ Õ®��O � O � �¹M6�PO � �d�
O � H ��Ë6�ÍÚv�

Ï ¸



£²kmtvi�nwr Ë6�äÚ�FM�jk����wr�ru{s���mk¢rLx�r
yzi?��rsl)à?�6nqlo�qk��pu�&lo���qkmlz{|�®p�x6km��yznqlÓ�wp|lz�iL� £ � ÁÎÍ Ä ¶Ï�cÐ�Ñ�¸ Õ®� £T�#£ � �CQ M�� £ � � ¦ R � ��Ë6�ÜÛu�
ÿ?k�Õ®� £��¢£´� �(�©iL� £ ��nqlz��nqlz��lz����rL���¢r��6nqlo�qk��pv��lo����ru��y�ru��lz�o�Ilo���wpv�6yolz��M�� £�� � ¦ x6lz�®lª��lzn	rux6km{|lz���qkmpu��ru�
���cM6� £ � ��x6lo�4l��qlz�6lon�i��6kmx�rLx6lz��x6l ¸ ¯ ¡ �)���sÿþôsdtus Ò é wDç]Ó ø w Ñ {·y ÑmÒSÑ¥ö¬ÑG÷ Ó¥Ðø w Ñ w Ñ ~'y ø æ�Ódw-Ó ø y Ñ ~�êSÓ Ñ æ } ø sJ ru��}�i6�6yzk�pv�6lo��x�l<n�loß�l)à?k��pv��{spIx6lo�¢rux�rL�	�G{|lzx6k�x�ru��lo�&lo�"x6pv{|km�6k�p x6lz���qkmlo{s�®p��ql�{ i6lo���qnwru�&r
��run°�wk�n¨x6l �mr�£²k�tvi6nwr��~Ë6�ÍÛv���6ru���wr��¢r�£²k�tvi6nqr �~Ë6� ¸ Ë��)� E �Fy"�pvx6k�tvp�x6lo�(�6n�pvtvnwrL{�r|��runwr�pu���wlo�6lzn��¢ru�j��l
{ i6lo���qnwr�lz��lz�¯ru���lo�6x6k�yzl � �ÍÏ?�
ÿ?k²pu�6�qlon�³Lru{|pv�¨�mru�ªtun��rLÞ�yzru�jyopvnqn�lz�q�®pv�6x�kmlz���qlz��r��mrs�6pL��rc��Ï?�®�4pIx6lz{|pv��pv�6��lzn�³Lrun¨�Ii�l lz�F�6kmyop

�6lot�rL�wk´³vp lo� lz����i6l��6nqlox6pv{|km��r�lo�X�¢r���l�¶��ru�O� E �°�wp lz����p���i6lG�ql�lz�q�®lznqr��(x6lo�6kmx�p¬r���i6lG�¢r���l�¶��ru�
nqlÓß�l �qrLx�r<x�lz�qx�lªlo��lÓàI�wn�lz{|p�pv��i6lz�°�wp���ru�6k�lzn��qp�x6lz�6�qi6�4p�x�r�yzpu{sp�n�lz�qi�����rLx6p�i���r�pv�6x�r�x6l��6nqlo�qk��pv�
�6lot�rL�wk´³Lr���ÿ?k��|lo{ ��run�tvp6�vlo���mrjtvn��rLÞ6y�r�pv���wlo�6kmx6r�l)à?�4lonqkm{|lz���wru�m{|lz���wl��qlz�6lo{spu��rL�mtvi6��pv��_�nqk��zpv�d`�lz�
�¢r���run°�wl�km�6k�yzk¢rL��x6l+�mr|tun��rLÞ�yzr���lz���wn�l æ|� ¸ {s�o�4rL�6nqp�à?km{srux�ru{|lz���ql��Ó�¤��i6l��ql+x�lz�®lz�¬rsn�loß�l)à?kmpv�6lo�
{ i��í�wlz{|�6nqru��ru�o�#pvnqk�tvkm��rLx�ru� ��i6k��"�ru��lz�ùlz��ruyopv�6�mrux6pvn �Xlo�ùlo��lz{|��ru�m{|lu� J pv��pu�wn�pv���6kmyopv��{��rL�

ÏvÌ



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr Ë��ÜÛ�F¤£�i6��yzk��pu��x�l�n�loß�l)à�k��pv��lz��lo�"x6pv{|km�6k�p x6lo�¯�qkmlo{s�®p���runqr|�mr���pu��r|©�Ï�F�{|p?x�lz�¢rLx�r��~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

�®lz��i6l�¶�6pu�z�v��i6l���l�lz�6yoi6lz���wnqru�|i6���4pIyzp�rL���qlz�(�+x6lz���6i��lz��x6lo�6�6k�yzp��6lot�rL�wk´³vp6�L�qpv��i���r�yzpv���wn�km�6i�yzk��pu�
x6l��¢rL��nqloß6lÓà?kmpv��lz��{ �i6�´�wkm���mlz�¡�6n�p±³up?yzrux�ru���®pvn��mpv��rutvi×��lonqpv��x6l�x6k�tvk��wruyzk��pv��yzlonqnqrux6pv�o�
©�ru�®l��ql�¶�6ru�¢run<��i6l�yopv��}�pvn�{sls�ql�³Lr�rui�{slo���wru�6x6p �mr�ru�´�wi6nqr&x6lo���qpv�6p9��x6lz�°��ru��rL�6x6p¬rutvi±��lznqpu�

x6l¬x6k�tvk��wruyzk��pv�¤�|lo���6kmyop9�6lzt�r×�wk�³upù��l ³urDruyolznqyzru�6x6pD��ruyok¢rQ�wk�lz{|�4pu�G{slo�6pvnqlo�z� E ���qpù��lfl)à?�6�mk�y�r��
x6lo�6kmx6pùrX��i6lf��lK³Lru� x6lo����rL��ru�6x6p rutvi×��lonqpv�G�é�mrQ�mpv�6tuk��wi�x rLy²�i6���qkmyzr9lÓ}�lzyÓ�wk�³LrXx6lo���qi6�®pùx6l¬�mr
ß¤rui?��r+³Lr�x6km��{sk��Ii?�vlz��x6p6��Ý$pvn�pu�wnqr ��run°�wlu��lz��n�lo��rLnqx6p�x6lj�qkmlo{s�®p km��kmyzkmru�¤�6p�lz��n�lz�6n�lz�qlo����rL�qk�³vp|x6lo�
}�i6�6yokmpv�6ru{sk�lz���wp��6pvnq{sru�$x6lz�²km�6�°�wnqi�{slo���qp6�4�vrG�Ii�l��6pGkm�6yo�mi��ul �¢rs�qlzyoyzk��pv�¬x6l �wi6�®pG��i6l�yzpu���qkmlo�6l
�¢r lo{ �®p?yzrux6i6nqr&���qk��m��rL�qp��Ó�J ru�<}�i��6yzk�pv�6lz�<x6l|nqlÓß�lÓà?k��pu�í{|p?x6lo�¢rux6ru�j�¬{slox6kmx6ru��lz�íi���r�ß¤rLi���rx6i6��yzl|�qpv�6nqru�6p&{ i6lz�°�wnqru�
i6��rs�6i6lz�6r�yzpvn�nqlz���4pu�6x6lz��yzk¢r�lo���?�lonq{|km�6pv�ªtvlz��lznwrL�mlz�o��ÿIkm��lo{ ��run�tvp6�4ru�mtvi��6pv��lo}�lzyÓ�wpv��x�l�ru{|pvn��qkýK
tvi�rL{sk�lz���wps�6p���l x6lz��yzn�km�®lz�¬rux6loyzi�rLx�ru{|lz���wl lo��lz�F{spIx6lo�mp6�¤Ý$pvn¨pu�qnwr��6run��qlu�®�¢rsx�k�}�lzn�lz�6yok¢r|lz���mr
lz��y�ru�mr�³vlon��wk�y�ru�²�ql�x6lo�4l�rGx6k��qyzn�lz��rL�6yzkmru�jlz�¬�mr�lz�°�wkm{sruyok��pv��x�l�lo}�lzyÓ�wpv��x6l ru{spun��wk�tvi�ru{|kmlo���wp6� E �
lz�°�wl��qlo���wkmx�p�lo�#{spIx6lo�mp��6n�lzx6k�yzl�i6��rGn�lz�q��i6lz�°��ryzpv�K{slo�6pv��ru{|pvn°�wkmtui�ru{|kmlz���qps��i6l��¢r�n�lz���6i6lz�°��r
{|lzx6k�x�r��

Ï á



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr Ë�� å F6£¤i��6yzk��pv�x6l�n�loß�l)à?k��pv��lz��lz�"x6pu{sk��6kmp x�lz���wk�lz{|�4p��6runwr��¢r �6pL��r|«�Ï�F6{|p?x6lo�¢rux6r�~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

ÏLË



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr�Ë6� ©�F¤£�i6�6yok��pv�x6l<nqlÓß�lÓà?k��pv�&lo��lo�$x�pv{sk��6kmp+x6lz�"�wk�lz{|�4p���rLnwr��¢r��6pu�wr E Ï�F�{|p?x�lz�¢rLx�r��~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

ÏvÏ



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr<Ë6� ¸ æ�FI£�i6�6yzk��pv��x6lªnqlÓß�lÓà?k��pu�Glz�Glz�®x6pv{|km��kmp<x6lz�¤�wk�lz{|�4p���runwr��¢r���pu��r £(Ï�F�{spIx6lz�mrux�r��~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

ÏuÚ



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr�Ë6� ¸v¸ F�£�i6�6yok��pv�sx6l¨n�loß�l)à?k��pv��lo��lo�4x6pu{sk��6kmp�x6lo�®�qkmlz{|�®p<�6runwr<�¢r��6pu��rk��ÏÖFI{|pIx6lz�mrux�rs�~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wrvrv�Ó�

ÏvÛ



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr�Ë6� ¸ Ì�FI£�i6�6yok��pv�sx6l¨n�loß�l)à�k��pv��lo��lz�®x6pv{|km�6k�p�x6lz�¤�wk�lz{|�4p<��runqr��¢r��6pu�wr � Ï�F?{|pIx6lz�mrux�rs�~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

Ï å



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr�Ë6� ¸�á FI£�i6�6yok��pv��x�l¨nqlÓß�lÓà?k��pv��lz��lz� x�pv{sk��6kmp�x6lo�®�qkmlo{s�®p��6runwr+�mr<��pu��r ·�Ï�F?{|pIx6lz�mrux�rs�~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

Ï½©



0 1 2 3 4 5
−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

t [ms]

r(
t)

T
 [L

in
]

£²k�tvi6nwr�Ë6� ¸ Ë�FI£�i6�6yok��pv�sx6ljnqlÓß�lÓà?k��pv��lz��lz�®x6pv{|km�6k�p<x�lz�¤�wkmlo{s�®p<��runwr��¢r��6pu��r ©�Ú�F?{|pIx6lz�mrux�rs�~�A�§ �6l�rx6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

Úvæ



��sÿþôsÎr�s Ò é wDç]Ó ø w Ñ {·y ÑmÒSÑ¥ö¬ÑG÷ Ó¥Ðø w Ñ w Ñ ~'y ø æ�Ódw-Ó ø y Ñ ~¹zÓ� ÒSÑ ç é Ñ wDç]Ó¹zpsJ ru�Ftun��rLÞ�yzru�¯x6l¡{�rutu�6k��qi6xj��}~ru�ql¡lz�<lz��x6pu{sk��6kmp�x6l��mr�}�n�lzyoi6lz�6yok¢r��±x6l¡�¢rL��}�i6�6yzk�pv�6lo�Fx6l¡nqlÓß�lÓà?k��pv�
{|p?x6lo�¢rux6ru�<�K{|lzx6k�x�ru�o�F��l�{ i6lo���wnqru�Xr��6run��qkmn<x6l��¢r&£²kmtui6nwrf�~Ë6� ¸ Ïv����ru�°��r��mr�£²k�tvi6nwrf�~Ë��ÜÌvÌu�Ó� E �
y"�pux6kmtvp�x�lz�¯�6nqputvnwru{sr ��runqr�pv���wlo�6lzn��¢ru����l�{+i6lz�°�wnwr�lz��lz�¯rL�	�lz�6x�kmyzl � �ÜÏ?�
Ý²runqr ru��ru��km�zrun��mru��}�i��6yzk�pv�6lz��x�l�nqlÓß�lÓà?k��pu�Dlo�Xlz��x6pv{|km�6k�p�x6l��mr&}�nqloyzi6lo�6yzkmr��²i?�wkm��km�zrunqlo{spv�<lz�

�qk�tvi6k�lz���wljl¦��lz{|�6�mp+kmx6lzru�mk���rux6p+x6lji6��qk�{s���ml¨n�lo�wrunqx6pYKlo�lz��x6pu{sk��6kmp�x6lz� �qkmlo{s�®p�~yopv�ru{|�6�mk´�wi6x
�6lot�rL�wk´³Lr��6yzpu{sp��mr�x�l<i����qi6�4p�yopv�&l)àI�wnqlo{sp|ru��kmlzn°�wp��

M6�PO�� � � G?��O � K¤�X� ��Ë6� å �
� ��pvnwr�����ru���rL�6x6pv��psrL�"x6pv{|km�6k�p x6l��¢r+}�n�lzyzi�lz�6yok¢r� �Aõ � � � Ã^Ä^Å  OÔ ¥ Á
H ��Ë6�ª©v�
�¢rªyzi�ru�I�wk�lz�6l�i6��rj{srutv�6k´�wi6x�{�rut®� � � � ¸ �×yzpv������rL���ql�yzpv���mrª}�nqloyzi6lo�6yzkmr��L�<}~ru��l�runqt¤� � � � � ÌÕ"$õ¸K��
��i6lKnqlz��nqlz��lz����r�i���rDn�lzyÓ��rùlo� }�i6��yzk��pu� x6lK�¢rX}�nqloyzi6lo�6yzkmrDyopv�_�®lz��x6kmlo���qlfx�l � ÌQ"ÖK � E ��x6lzyokmnz�
�¢r �®lz�6x�kmlz���ql&x6l��¢r }~ru��l�k��6x6k�y�r lz��nqlÓ��run�x6p6� � �qiD³vlz�L���mr�}�nqlzyoi6lz��yzk¢r¬}�i6�6x�rL{slo���wru��x6l��¢r �6pu�wr
�6n�p?x6i�yzkmx6r�lo��lz�"km��³ulznq��p�x6lo�"nqlÓ��run�x6psõ¨¶ � ¸ ¯QK �E � �¢ru�|tvn��r×Þ�y�ru�sx6l��mru��}�i6�6yzk�pv�6lo��x6l&nqloß6lÓà?k��pv� lz��lo�ªx6pu{sk��6kmpKx6l��mr¬}�n�lzyoi6lz�6yok¢r����4pIx6lo{spv�
pv�6��lzn°³urLn²��i6l	�mr�{srutv��k��wi�x<{|pIx6lz�mrux�r�lz�²{sr��vpvn$��i6l	�mr�{|lzx�kmx�r����<��i6l��¢r�x6k�}�lonqlz��yzk¢r��ql�km�6yonqlo{slo���wr
yzpu��}�pvnq{|l�ql³Lrfrui�{slo���wru�6x6pKlz�ù�¢r lz��y�ru�mr ����runqrK�mru���6pu�wru��rLtvi6x�ru�w�Ó� E ���qpí�6n�pv��ru���mlz{|lz���ql�lo�
x6lo�6kmx6p�r|i���³Lru�mpvn�x�lz�$ru{|pvn��qkmtvi�rL{sk�lz���wp���i6l�lz��x6lz{sru�qkmrux6p|�4lo��i6l�¶�6pslz��lo�${|pIx6lz��p|lo��n�lz�¢rLyzk��pu�
yzpu�+lz�I{|lzx6k�x6p6�×µ¨�wn�p�}~ruyÓ�wpvn$km{|�®pvn��wru���wlu��lo�F��i6l	�¢r�}�i6�6yok��pv��x6l	n�loß�l)à�k��pv�+x�l	�¢r�ß¤rui?��r��ql	yopv����ru{|km�6r
y�rLx�r ³vlz�<{ �ru��yzpu���mru��nqlÓß�lÓà?k�pv�6lz���6n�pv�6kmru��x6lo�¯ruyzpv���¢rux6punz�6Ý$pvn�l ��lo{s���mp6��r��6run��qkmn�x6l��mr �6pu�wrN�<Ï?�
ru��rLnqlzyol¨i6��{��§ �6km{|p<ru�mn�lzx6lox6pvn¡x6l�Ì ¸ ævæk[��u� E �°�wlj{&�§ ��km{|p<��l¨x6lo�4lL�6ru�¤��rLnqlzyolzno�6r�i���r+nqlo�qpv�6ru�6yzkmrlz���qnqllz���®pvn�x6l�x6lo��rui6x��§ }�pv�6p��ílz���6i����qp¬x6lruyzpu�6�¢ru{|kmlo���wp�x�lz���6n�km{|lzn+{|kmyon��pu}�pu�6p6� E ���qnqlGlz���mpv���r��Ki6��r�x�km���wru�6yok¢rx6l�ru��nqp�à?km{srux�ru{|lz���wl|Ë�yo{&�¯��k���i6�4pu�6lz{|pv�+��i6l�lz���qp�nqlo�6nqlo�qlo���wr ¸Õ× Ë&x6l��mr
�mpu�6tvk��qi6xGx6l�pv�6x6r��6lz���qpv�6yzlo�-³ Á ¸ Ú�yo{ ��õ � µ ¯
³ Á Ì ¸ ËuËN[��u�E �X�¢r&n�lz���6i6lz�°��r x6l�}~rL�qlu�F�ql�pu�6�qlon�³Lr�i6��r�x6k��q{|km��i6yokmpv�K�6nqputvnqlo�qk�³Lr�x�l��¢r��4lo�6x6kmlo���wl¬�~r&}�nqlXK
yzi�lz�6yok¢ru�ªru��r±��p|x6l�Ì Ý [����)�®��i6l<km��x6kmyzr �Ii�l��mr���pu��r|rui6{|lz����r?���mp�yzi��rL�"�ql��wnwrLx6i6yzl<lz��i6��r��6i6lo��r
yzpunqnqlo�q�®pv�6x6lo�6yzkmr|x�l<�mr }�nqlzyoi6lz��yzk¢r�}�i6�6x6ru{slo����ru��lo���wnql<�¢r ��pu��r�{|lzx6k�x�r �G�¢r �6pL��r�{spIx6lo�¢rux�r?�

Ú ¸



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6� ¸ Ï�FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wrs©�ÏÖF�{spIx6lz�mrux�rG��� �§ �6l�r x6lo�mt�rLx�r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi�lz�wrv�Ó�

Ú�Ì



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr<Ë6� ¸ Ú�F�è�rutv�6k´�wi6x �Or��#�s}~ru��l��~���°lz�Glo�4x�pv{sk��6kmp<x6lj�mr�}�nqloyzi6lo�6yzkmr+x6lj�mr�}�i6�6yok��pv��x6ljnqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wr|«�ÏÖF6{spIx6lo�¢rux�r��~�A�§ �6l�r x�lz�mtvrux�r����G{|lzx�kmx�r��� �§ ��l�r tvn�i6lz�qr��Ó�

Ú á



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr<Ë6� ¸ Û�F�è�rutv�6k´�wi6x �Or��#�s}~ru��l��~���°lz�Glo�4x�pv{sk��6kmp<x6lj�mr�}�nqloyzi6lo�6yzkmr+x6lj�mr�}�i6�6yok��pv��x6ljnqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wr E Ï�F�{|pIx6lz�mrux�rG��� �§ ��l�r x6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

ÚuË



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6� ¸�å FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wr|£(Ï�F6{|p?x6lo�¢rux6r�~�A�§ �6l�r�x6lz��t�rux�r�����{slox6kmx�r���� �§ ��l�r tvn�i6lz�qr��Ó�

Ú�Ï



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6� ¸ ©�FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wrN�<Ï�F6{|pIx6lz�mrux�rG��� �§ ��l�r x6lo�mt�rux6r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi6lo�wr��)�

ÚvÚ



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6�ÍÌuæ�FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wr � Ï�F6{|p?x�lz�¢rLx�r�~�A�§ �6lzr x6lz��t�rux�r�����{slox6kmx�r��� �§ �6l�r tvn�i6lz�qr��Ó�

Ú�Û



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6�ÍÌ ¸ FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wr|·�Ï�F6{|p?x6lo�¢rux6r�~�A�§ �6l�r x�lz�mtvrux�r����G{|lzx�kmx�r��� �§ ��l�r tvn�i6lz�qr��Ó�

Ú å



0 0.5 1 1.5 2 2.5 3 3.5 4
−30

−20

−10

0

10

m
ag

(R
)T

 [d
B

]

(a)

0 0.5 1 1.5 2 2.5 3 3.5 4
−50

−40

−30

−20

−10

0

f [kHz]

ar
g(

R
)T

 [r
ad

]

(b)

£²k�tvi6nwr�Ë6�ÍÌvÌ�FIè&rutv�6k´�wi6x��Or��(��}~ru��l ���¤�(lz��lo�®x�pv{sk��6kmp�x�lª�mr�}�n�lzyoi6lz�6yok¢r+x�lª�mr�}�i��6yzk��pv�sx�l¨nqlÓß�lÓà?k��pv�
��runqr��¢r��6pu�wrs©�Ú�F�{spIx6lz�mrux�rG��� �§ �6l�r x6lo�mt�rLx�r����G{|lzx6k�x�r�~�A�§ �6lzr tvnqi�lz�wrv�Ó�

Ú
©



� W � ¹! c#" ½Fe Ø
� eda \_½|" gf^Fe a [bg

ÙT&(%'& Ì 4 9 0/>/Bk.�2 9N: *D, < * =IB >@*-,/25,
E � lo���wl¬�wnqru��r±��p����ql¬nqlzru�mk��"�pXi6�6r9k���³vlz�°�wk�t�ruyzk��pv�éx6pIyzi6{|lz����rL�jx6l¬�¢rQ��k��wlonwrL�qi6nwrQn�lz�mruyzk�pv��rux�r

ru���wlo{�r��¯��rL��yopv{sp��mpv�+run����§ yzi��mpv�<x6lT\�lzlÓ}�laQ Ë R �fx6l�ófpv�´}�l�lo� ru�A�²QçÏ R �$Fru{ �6kÓ�lz�Q��l�yzpv���qi6�´��run�pv�ru��tvi6�6pv����km�6n�pv�z�vlo�s��pv��yzi�rL�mlz����l¨nqlÓ³Ikm�wrLnqpv�|�mpv��yopv�6yzlo���wpu�����rL�qkmyopv�¡x6l�ruyF�i6�°�wkmyzr���yzpu{sp��®pvn�l ��lz{|�6��p
lz�¤yopv{s�®pvn°��ru{|kmlo���qpjx6l��¢ru�#pu�6x�ru��ruyF�i6�°�wk�y�ru�#lo�s�wi��4pv��y��pv�6kmyopv�s�p�yokm�A�§ �6x6n�kmyopv�z�×���¢ru�����lonqx6k�x�ru��lz�s�¢ru���run�lzx6lo�ªk����wlzn���ru��x6l�lz�°�wpv���wi��4pv�o��²rL{ �6kÓ�lo���6��pv��yzpv��yzlz�?�wpv��x6l<km{|�4lox�ru�6yok¢r ruyF�i6���qkmy�r?�6yzpIloÞ�yokmlo���ql
x6lsnqloß6lÓà?k��pv� �¯}�i��6yzk��pv�íx6l|nqlÓß�lÓà?k��pv���¯�wnwrL�6�q{|km��k��pv�¬lz���qnql�x�pv�+{|lzx6k�pv�z�"lo��{X�lo�qp?x�p&x6l|{srL�wn�kmyzlo��x6l
�wnqru�6�°}�lznqlo�6yzkmr��Gru���ru��km�qk��	x6l��mr�yopv�6x6i�yo��r|ruyF�i����wk�y�r x6l<�mpu��km�6�°�wn�i6{slo���wpv��x6l�³Ikmlo���qp6�
ÝFpvn+pu�wnqr���run°�wlu�F�ql���nqlz�6runwrun�pv�Q�f�ql�n�l�ru��km��rLnqpv�flÓà?�4lonqk�{slo���qpv� ��rLnwr�pv�?�wlz��lzn �mr�}�i6�6yok��pv�íx6l

nqlÓß�lÓà?k��pv����yopv�Glz�®{9�lo�wpIx6p x�ljx6pv��{sk�yzn��pL}�pv�6pv�¡��i6l��qljx�lz�qyonqk��4ljlo�G�¢r+ÿ?lzyoyzk��pu� á �äË���Ý$pv���qlznqk�pvnq{|lz���ql
�ql&�6km�opfi���rfyopv{s�6runwruyok��pv�Dyzpu� �¢rL�|}�i6��yzkmpu�6lz�|x6l�n�loß�l)à?k��pv�ùpv���wlo�6kmx6ru��r¬�wnqr�³#�lo��x6l�i6��{|p?x�lz�mp
��i6{9�lznqk�yzp6� � ��n�l�ru��km��rLn �¢r�yopv{s�6runwruyok��pv�ílz���wn�l&�mru�+}�i6�6yokmpv��lz��{spIx6lo�¢rux�rL�+�Q�mru��lÓà?�®lznqk�{slo����ru��lz�z�
pv�6��lzn°³urL{spv�²�Ii�l�lo��{|p?x�lz�mp¨�6nqlox6kmyol�i6�|ru{|pvn��qkmtvi�rL{sk�lz���wp�{slo�6pvnF�Ii�l�lo��{|lzx6k�x6p6� E �°�wp���l�pv�6�qlon�³Lr
lz�¬i6�6rGru{s���mk��qi6x�{|lz��pvn¨x6l��mru�ª}�i��6yzk�pv�6lz��{|lzx�kmx�ru�o�®�wru���wpGlo�Klo�(x6pv{|km��kmp|x6lz�²�qkmlo{s�®p�yopv{sp�lz�
lz� x6l��¢r+}�n�lzyzi�lz�6yok¢r�� E �°�wp��qlj�qnwrux6i�yzkmnz�§ r+lo�i6��r�x6k�}�lonqlo�6yzkmr lz��¢r yzru�mk�x�rux�x6l��mru���6pL��ru��{+i6�qk�y�ru��lz�z�ÝFpun�pL�wnwr �6run��qlu��lÓà?k����wl�i6�6r���i6lz��r�yzpunqnqlo�q�®pv�6x6lo�6yzkmr|lo�lz���wk�lz{|�4p+x6l�nqlo�wrunqx�p����4lo�6x6k�lz���wl�km��kmyzkmru�
x6lj�mr<}~ru��l��)����i6l��qlª�wnwrLx6i6yzk�n��§ r�lz�G��i6l��mru�¡�6pu��rL���6nqpIx6i6yokmx�rL���wlo�6x6nz�§ ru�G�mr�{|km�q{sr�}�nqlzyoi6lz��yzk¢r?�?�slz�yzpu�6�qloyzi6lo�6yzkmr&�¢rG{|km��{�rGru�´�wi6nqr�p&lo���wpv��rLyzk��pu���"ÝFpun���p���ru���wp��"�4pIx6lz{|pv��yopv�6yz��i6kmn���i6l|lz�#{X�lo�qp?x�p
lÓà?�®lzn�km{|lz����ru�¯rLnqnqp±�qr�n�lz��i6���wrux6pv��yopv��Þ¤ru���mlz�o�

ÙT&XWT& Ú nºÛ *D03* : .�2IBk,l4ZBk0|B >/03B q BuÜ 9 ,�U n > n 0 9 ,
Ý²runqr��6nqp��vloyo�qpv���®pv�°�wlzn�kmpvn�lz�(��i6lox�r��¢rª�wrunqlzr�x�l�nqlo³Ik��qk��pu��l�km{|�6�mlo{slo���wruyzk��pv�+x�l��mpv�(pL�wnqpu�({9�lÓ�wp^K

x6pv����i6l���l��6n�pv�4pu�6lz�Qlo�Qlz�°��r&�qlz��km�z�"�K��i6km���r&��lznz�§ r&yopv��³vlz��kmlz���qlG��ruyzlon+i6�6r&yzpu{s��rLnwruyok��pv�Klz���wn�l

Ûuæ



lz���mpv�	��runwr�pv�6��lzn°³urLn��mru����lz{|l �qru�6�zru���Gx6k�}�lonqlo�6yzkmru��lÓà?km�°�wlo���qlz�o�hª��r+³ulz����rL�6kmlo�6x6p�yzpu{s��rLnwrux6p��mpv��nqlo�qi6�´��rux6pu��lz���®pv��km�6��lª³Lru�mk�x�run¡�mpv��{9�lÓ�wpIx6pv�¡�s�qlz�6k�lz�6x6p���r
i6�K{9�lÓ�wpIx6pyzpv�?Þ¤ru�6��l���runwrpv���qlz�6lon��¢r�}�i6�6yok��pv�¬x6l�nqlÓß�lÓà?k��pv���"� i��qkm�mk���run��¢r|lz�fru�6�mk�y�ruyokmpv��lz�¨�wru�mlo�
yzpu{sp��¢r �z�§ ���wlo�qk���x�l<��pv�6k�x6p6�6lÓ³urL�mi�ruyok��pv�Gx�l<k��6���qnqi6{|lz���qpv��{ i6�qk�y�ru��lz�o�6lo�qyu�

Û ¸



Ý ^VÄ ½#^Fe»U,VXWÞ�¹! W
Q ¸IR «jpvi6tv�mru��[<��\�lzlo}�lL�#óípIp?x���km�6xruk�n�yzpu�mi6{|�6��{|p?x6lo�m�o�oßkàQá�âHã¸äyåVà�æzçéèkêìëîí;àQáðïñç�ò§íqäyåÖóÖàôíñò§êñç#õ¼à�æëìö½êñâHò§íqäu� åvå � ¸ ��F á Ïô÷?Ï ¸ �Sbui���� ¸ ©
©væ��
QçÌ R «jpvi6tv�mru��[��´\�lolo}�lL����6lzpvn°��pL}#�w�6l ��km�6tu�ml���pIp?x���k��6x��qpv�6lz��pv�mlL�EßkàQá�âHã¸äyå�à�æEçéèkêJëìí;àQáøïñç�ò§íqäyåóÖàôíñò§êñç#õ¼à�æ\ëìö½êñâHò§íqäu�¤ÛvÌÖFÍÚ�ÛLÚÕ÷?Ú å ÛI� ¸ © å Ì?�
Q á^R «jpvi6tv�mru��[���\�lolo}�lu� E à��®lzn�km{|lz���w�	pv���w�6l¨�qkm��tv�ml1�	pIp?x���km�6x���pv�mlL�ùßkàQá/âñã¸äyålà�æîçéèkêbëìí;àQáøïñç�ò§íqäyåóÖàôíñò§êñç#õ¼à�æ\ëìö½êñâHò§íqäu�¤Û á FÍÚ
©LËQ÷?Ú
©uË�� ¸ © åvá �
Q Ë R «jpvi6tv�mru��[��¥\�lzlÓ}�lu�<óékm�6x�K km�6�°�wn�i6{slo���jnqlÓß�lzyÓ�wk�pv� }�i6�6yo�qkmpv� {|l�rL�qi6n�lz{|lz���w��k����w�6l+�qkm{|l x6p^K
{�rLkm���ùßÊàQá/âHã¸äyåVà�æuçmèkêbëîí;àQáðïñç#ò§íqäyåÖóÖàôíñò§êñç�õ�à�æ\ëìö½êñâñò§íqäu��©
©���Ë���FÍÌ á Ûuæô÷�Ì ávå�¸ � � �6nqk�� ¸ ©
©vÚ?�

QçÏ R ²rL�6�jb|ófpv�´}�lkbupIlu�4ÿ?{|k��q�Zbupu�6��ru��x�£²��lo�wy���lzn���� [�� � yopvi6�°�wkmy<km{|�®lzx�ru��yzl<�q�®lzyo�qnwr|pu}#yz�mru��K
�qk�y�ru�¯ru��x�{|p?x6lonq�ß�i��qlz�z�\ßÊàQá/âHã¸äyå�à�æLçéèkêìëìí;àQáøïñç�ò§íqäyåúóÖàôíñò§êñç#õ2à�æîëìö½êñâHò§íqäu�¤Ì×Ë á � ¸ ��F ¸ ÌvÛô÷ ¸ ËvË6�
ÿ?lz�?�wlz{+�4lon¨ÌLævæ ¸ �

Q Ú R ��6pv{sru��ã�pu�q�qk��6t6��ûÖèkêJóÖíñò§êñãüí;êYà�æîïôàQá�ã¸ýu� � x6x�km�qpu��óflz���mlo�&Ý#i6�6��km���6km�6ts©	pv{|��ru���u�®��lzyopv�6x
lzx6k´�wk�pv��� ¸ ©
©væ��

QçÛ R �ªlÓ³?k��m��l�[<�×£²�mlÓ�wy��6lon(ru�6x���6pv{sru�(ã�pv���qkm��t6�ùûÖèkê�þ�è/õôïñò§í;ïìà�æ�ÿºáðïñò§íqäyå��Hã�ïñç#âHá/ö½êñãkçmïÓ��ÿ?�6n�km�6tulzn�K��lzn��¢rut6�?�qloyzpv�6x&lzx6k´�wk�pv��� ¸ ©
© å �
Q å^R J pvnqx�ã�r��I��lzkmtu���(��6l��w�6lopvn���pu}²��pvi6�6x ��ÿdä/íñö9òéåéå äyã����làQã¸ý/àQã�� ¸ ©LË å �
Q © R ÝF�Íèf�®è&pvn��qlL���¨km�6nqrL�wk�pv�6��rL�6x&��pvi6�6x �oëìí;àQáðïñç#ò§íqäyåÖóÖàôíñò§êñç�õ2à�æ]ëìö½êñâñò§íqäu� ¸ ©uË å �
Q ¸ æ R [��ä£	�¤µj�m��pv��� � yzpvi6�°�wk�y�ru��lo�6tvk��6lzlonqkm��t6�oþ âñòéãüí;êñç)àQã�� ¸ ©vÏvÛ?�
Q ¸v¸IR [ J lo³Ikm��l�ru�6xã��ä��¤ÿIy��§��k��6tvlonz��µj�G�w�6l�nqrux6kmrL�wk�pv��pu}$��pvi6�6xG}�nqpu{ ru�Gi���ß¤rutvlox�6km�®lu��þùè/õôï��

� ê
	��m� ¸ ©uË å �
Q ¸ Ì R ã<�ç���ÿIy��Ii�{�ruy���lznz� � �ék��6k��qkmpKy�ru��yzi6�mrL�wk�pv�6�|pu}��w�6l�pu�qyzk��m�mrL�wk�pv�6�|pu}<rQyz�mrunqk��6lo�z�Åëîí�áðïñç#ò§íqäu�
Ë å FÍÛ ¸ ÷ å Ï?� ¸ © å�¸ �

ÛvÌ



Q ¸�á^R ã<�ä« � � �ulznq�o�²¥¦{|�6i6���ql¨n�lz���4pv���qlz��}�pun�}�lzlox6��ruy Ý �wp+�q�6l¨x�nqk�³ulzn�pL}¯r+{ i6��kmyzru����k��6x�k��6���qnqi6{|lz�����ßkàQá�âHã¸äyå®à�æuçéèkêìëîí;àQáðïñç�ò§íqäyåÖóÖàôíñò§êñç#õ¼à�æ\ëìö½êñâHò§íqäu� ¸ ævæ�F ¸v¸ ©væÕ÷ ¸v¸ © å � ¸ ©
©vÚ��
Q ¸ Ë R µjnqx6i$¶��r�£	�¯ru��x E �mk���ru��x6l|ã<�G«jlo�wrun�nqpv���mpx6l|i6�í��km{ i��¢rux6pun<x�lsk��6���qnqi6{|lz���wpu��{ i��qkmyzru�mlo��x6l
³Ikmlz���qp6� E �Xè�lz{|pvnqkmru��ÿ6µ�è&¥��j¥O�'©	pv�6tvn�lz��p�x6l|¥¦�6���qnqi6{|lz���wruyzk��pv���¯Fpu��ru���w�okm���w�mr&Ý#i6lo�6�¢r��
èé�lÓà?k�yzp6�®©	lo���qnqp|x6l�©	kmlo�6yzkmru� � �6��kmyzrux�ru���«jlo�wrun�nqpv���mp $lzyo�6pv���pvtvkmyop;h8� � èf� ¸ ©
©½©��

Q ¸ Ï R ÝFpv�mruy Ý b��ä« ��è&lz�6kmru��� �1\�lzn�tvpv{srunqx b��ª©	pv�qi�rLnqx2©¨�ªru�6x_·	nqi��6l�rui èf� ßkàQá�âHã¸äyåLà�æPçéèkêëîí;àQáðïñç�ò§íqäyåüóÖàôíñò§êñç#õ�à�æ\ëìö½êñâHò§íqäu�¤ÌvÌ6� ává�¸ �)� ¸ © å Û?�
Q ¸ Ú R ©�runqx�pv��r�ÿ®�¤�e\�lzlÓ}�l+« � [�� � nqtvi6�����pÂb����km{|l�x6pv{srukm�x6loyzpv��³vpu�mi��qkmpv���qps{|l�rL�qi6n�l+nqlÓß�lzyÓ�wk�pv�
}�i6�6yÓ�wkmpu�6�$}�pun$x�km�qyopv���wk��Ii�k��wk�lz�¯km����r�³ulztvi6k�x6lz�o�üßkàQá�âHã¸äyåkà�æùçmèkê�ëîí;àQáðïñç#ò§íqäyåøóÖàôíñò§êñç�õLà�æ�ëìö½êñâHò§íqäu�©�Û�F ¸ ©�Ïuæô÷ ¸ ©�ÏvÛI�6è�rLnq�zp ¸ ©½©�Ï?�

Q ¸ Û R µjnqx6i$¶��r�£	�Iru��xGÿ?i��rLnqlz� � �"è&p?x�lz�¢rLx6p���i6{X�lzn�kmyop���y�rLnwruyÓ�wlzn�km�zruyzk��pv�sl)à?�4lonqkm{|lz���wru��x6l¨k��6���qnqi�K
{slÓ�w�6pu��{ i6��kmy�rL�mlz��x�l�ru�mk�lz���wp6� E ��è&lo{spunqk¢rL��ÿ6µ�è&¥��ì�j¥�¥q¥�©	pv�6tvn�lz�qp�x6l�¥¦�6�°�wn�i6{slo����ruyok��pv���
èé�lÓà?k�yzp|« �Í£����¤©	lo���wnqpsx6l�©	kmlo�6yzkmru� � �6��kmyzrux�ru���«jlo�wrun�nqpv���mp $lzyo�6pv���pvtvkmyop;h8� � èf�®Ìuævæ á �

Q ¸�å^R ÿ?�®lzyo�qnqi6{'ÿ?kmtv�6ru�"Ý#nqpIyzlo�q�qk��6t|¥¦�6yu��ó��kê;íñç�âñá/ö��¤ÿ?lo���wk�lz{ ��nql ¸ ©
©uË��
Q ¸ © R ÿ?�®lzyo�qnqi6{'ÿ?kmtv�6ru�"Ý#nqpIyzlo�q�qk��6t|¥¦�6yu��ó��kê;íñç�âñá/ö�� � tvpv���qp ¸ ©
©uË6�
QçÌuæ R ÿ?�®lzyo�qnqi6{'ÿ?kmtv�6ru�"Ý#nqpIyzlo�q�qk��6t|¥¦�6yu��ó��kê;íñç�âñá/ö���«jk�yzkmlo{ �6n�l ¸ ©
©uË��
QçÌ ¸IR �¡ru�6lo�wr¢��runqn�kmx6pÂ[ªlzn����ru�6x�lz�u�+è&lox6kmyok��pv����y"�ru��yzi6��p�x6lG�§ �6x6k�yzlz�jruyF�i6�°�wkmyopv�¨lo� nqloyzkm���qpv�z��$lz�qk��x6l J kmyzlo�6yzkmrL�wi�nwr���£®rLyzi6�´��ruxx6l�¥¦�6tvlo�6kmlon��§ r�h8� � èf� ¸ ©
©
©?�

Û á



T � ¹[ba Y ^(\é[ T

� ¹e�Y ^FU»e Y [ W cX½²W Ä
�

Ì &(%;& Y 7B�=5. n = 9 < * =IB U n : .�2879;: < * 0|*8âa*�ãe2879;: &
� yzpv���wk���i�ruyzk��pv�¬�ql�{ i6lo���qnwrlz�#y"�pux6kmtvpGx�lz�#�6n�pvtvnwrL{�r���rLnwrGpv���qlz�6lon<�mru��tvn6�rLÞ�y�rL�<x�l|�mru�¨}�i6�ÖK

yzk�pv�6lo��x6l|nqlÓß�lÓà?k��pv�f{|pIx6lz�mrux�r�� E �°�wl���nqpvtvnqru{sr��ql��6ru�wrlz�f�¢rG}�i6�6yzk��pv�����§�^	����(��	¬��i6l�lo���6run��ql
x6l<i6����rL�Ii�lo�wl�x6lz�qrunqn�pv�m�mrux6p��®pvnªlo�$«jnz�®£�lz�mk��4l<µjn�x6iF¶��reQ ¸ Û R �¤Fru{ �6kÓ�lz��lz�¨��lzyzlo�wrun�k¢r|�¢r���ru�6�mr�x6l
x6k�tvk��wruyzk��pv��ru�m{sruyolz��rux6r<lo��lz�®run�y��6k�³up��¨�������^���/�Î	����¤�6�¢r�yzi6ru�4��l¨{ i�lz���qnwr<lz���mr���kmtvi�kmlz���qlª��lzyzyok��pv� �
� ����� �"!#�3���%$'&��^	����§�Ù	�������� �"!#�)(*�
�§���"+��,�§�������^���.-#�°�*� /#�u� 0�1�0)!��¨��!20#130

+¨�
�"�
�
�54 ����!��½�6+Ö� � �^�"!����7�����#8§�¨���"�:9�	��)(��^�§	������5�#���;�.(��^�§	�� �5�´�<+Ö� ����=Ù�^�?>��§�#@#A#B�C<C"C
� �"D>ECGF"H3�EC<IJB<B]�EK<L2MNB]�EC<IGMNB]�EF"I7M<M3�OF"C7MNBí�OK"CGMNB]�EH<C7M<Hu�EI<C;P<P��EH�K<@�QRA#B�C"C<C�S
� �"D>ECGF<F<Fu�OF7H3�OK"LTB�I3�OKTB�I3�EIJBULTB�H3�VPWB�H3�EI70<Mu�EM<IGMNB]�OK20<M3�EL;P<P²�OK;@XQRA#B�C<C"C�S�"DX>YCZP<P²�EC�[<F<F��OF"C2H3�OK"LTB�I3�OKTB�I3�EIJBULTB�H3�VPWB�H3�EI70<Mu�EM<IGMNB]�OK20<M3�EL;P<P²�OK;@XQRA#B�C<C"C�S

�54 �]\�°�S��!Ö���Ù	��G�����#8§�¨���"���^�?>��§��@#A^9_M�1�B�C"C<C#=o�
(�DX>YC5I3�YIZP��YI5HGI3�OL5P��E`GI3�E`;P��OF7M3�EM<I5P��OP7M3�YI5C�@XQRA�M<C<C"C�S

�5a �U�����§�^� 	��;�����#8§�
�������^�b>��§��@#A#B�C<C<C3�
!�DX>YCZPGP;PGP;PGP5P5P7Iu�E`<IGI3�E`<IGC�@�QRA*B�C<C<C�S

�54 �]\�°�S��!Ö���Ù	�������� �"!#� �½�c>��§�#@#Ad9_M�1#B�C<C<C#=@�
��DX>
B�M3�EMTB�M3�YMeB�Mu�EMTB<B]�OKTB<B]�OLTB<B]�YMJB�C3�OF7`5`;Ku�E`<IGKu�E`"I;Ku�YH<I�@�QRA�M<C<C<C�S
�"D#+��¨�f�U�¨�g9��"["M�1�� (6�]9�>YC�SV(X9�Bd$d�¨�^����!</X9E(h= 0NB�=�@N=<=dS

ÛLË



�§���¨	i�¨�������^���|�ÿ	������	����GDj>kBlF5I5LeB�CJB�MJB�IeB�L�@�S����!#�;Dj>�QYm"InQ<S7Q 4 I�Q<SGQ a InQ<S7QEo�I�Q<S7QYp�I�Q<SGQEq�I�Q<S7QEr�I�Q<SGQYm"H�QE@XS

���^���,DeBs$U�
�^����!�/X9Î��	����N=
	����7Dt>EC,�¨�������^���d9Î��	����n9Î�h=]u�$R=7C�@�Q<S	����7DeBv0;M�1°	�����S
�*� D�P"K�C<C<C�S
w D�P�C<`"H�S
>Ex�uzyXu���uU�§���<{nu|!��I�S��@7D;�S�§�^	��´�5��	n9��Xu|( �_1x	�����u|!Xu}��ue�*�du w =]S
x<C�D�PfB�I�Ad9O�´�<13�~9�B�=���M#=]S�5D��n9�B]$kB�C<M�PN=]S�3�����d9#>�Q��3�3����QT����!#�~9Î�u�$�=�Q��°���^	²�ÿ	��3!m�70<���<+Ö�Ö�]QE@N=]S�^��	

Ì &XW¢& �?B q =IB < * < 2 Û 2C>@B�.12879;: &
J r��wru�6�¢r�x6l�x6k�tvk��wruyzk��pv����i6l<�ql<{ i6lo���wnqrsrL��r±��psru�m{sruyzlo��rux�r�lo�&lo�FrLnqy��6k´³vp'�§�������^���/�ÿ	����&�6pu�

km��x6kmyzr���i6lGlz���¨�i�{slonqp æ�yopvnqn�lz�q�®pv�6x�lr�i6�9rutvi×��lonqp¬ru��kmlzn°�wp�lo�9�qiX�wpu�wru�mk�x�rux��¯lo���j�i6{|lznqp�æ��ÜÌuÏ
km��x6kmyzr i6��rLtvi×��lzn�p���ru��rLx6p|r|�mr {sk´��rux��Glo� ¸ km�6x6k�y�r i6�&rutvi±��lznqp�yopv{s���mlo�wru{|lz���wlj�wru��rux6p��E � �6n�km{|lzn�x"�§ tuk��wp<�mlu�§ x6p<x6lªkm�z��i6k�lzn�x�r+r+x�lznqloy���r yzpunqnqlo�q�®pv�6x6ljru� rLtvi×��lzn�p+�6pu{ �6nwrLx6p+yopv{spk�ªp6�¸ �qlot��i6�&�mr�£²kmtui6nwr��Ë6�ÜÌu���Glz��lz��l�pvn�x6lz���qk�tvi6lo�&��pv��x6lo{��ru��rutui×��lzn�pv�z�

B;BGB;BGB5B5B5B5B5B
B;BGB;BGB5B5B5B5BlC
B;BGB;BGB5B5B5BlC5C
B;BGB;BGB5B5BlC5C5C
B;BGB;BGB5BlC5C5C5C
B;BGB;BGBlC5C5C5C5C
B;BGB;BGBlCeB5B5B5B
B;BGB;BvCeB5B5B5B5B
B;BGB;BvCeB5B5BlC5C
B;BGB;BvC5C5C5C5C5C
B;BGB�CJB5B5BlC5C5C
B;BGB�CGC5C5C5C5C5C

ÛvÏ



B;BvCiBGBlC5C5C5C5C
B�CJB;BGBlC5C5C5C5C
B;BvC;CGC5C5C5C5C5C
B�CJB;BvC5C5C5C5C5C
B�CJB�CGC5C5C5C5C5C
CiBGB�CGC5C5C5C5C5C
B�CGC;CGC5C5C5C5C5C
C;CJB�CGC5C5C5C5C5C
C;CJB;BGB5B5B5BlC5C
C3�EM<IJBGB;BGB;BvC;CGC;C
C3�EM<IJBGB;BGB�CGC;CGC;C
C3�EM<IJBGB;BGB�CJB;BvC;C
C3�EM<IJBGB;BvCiBvC;CJB;B
C3�EM<IJBGB;BvCiBGB�CGC;C
C3�EM<IJBGB;BvCiBvC;CGC;C
C3�EM<IJBGB;BvC;CGC;CGC;C
C3�EM<IJBGB;BvCiBGB;BGB;B
C3�EM<IJBGB�CJB�CGC;CGC;C
C3�EM<IJBGB�CGC;CGC;CGC;C
C3�EM<IJBGB�CJB;BGB;BvC;C
C3�EM<IJBGB�CJB;BvC;CGC;C
C3�EM<IJBvC;CJB;BvC;CGC;C
C3�EM<IJBvC3�EM<IJB5BlCeB5B5B5B
C3�EM<IJBvCiBGB�CJB;BGB�C

Ì &;:�& � 0 9 Û 03BkA B �������X�l���

E ����kmtvi6k�lz���wl��6n�pvtvnqru{�rlz�<i��qkm�mk���rux�p�x�i6nwru���ql��¢rGn�l�ru��km��rLyzk��pu�Kx�ls�mru��{|lzx�kmyzk�pv�6lo�<��i6ls�ql|x6lz�¹K
yzn�km�®lz��lo���¢r�ÿ?lzyoyzk��pv��Ë6�ÍÌ?� E ���wl+�6nqpvtunwru{srs��l+��ru�qr�lz� lo�F��nqpvtvnqru{sr'+�P�C°�´�"���Ii�l lz�ª��run��ql+x6l+i6�
��ru��i6lÓ�wl<x6lz�qrunqn�pv�m�mrux6p��®pvn��¢r ¥¦��t6�M�¡ru�6lo�wrN�<run�nqk�x6p �Glz�¯«jno��£�lz��km�®l�µjnqx6i$¶��r¢QçÌ ¸IR ����Ö�6+�!��
�°��>�/uO!"@�D^�S�
	��°�n9����
�¨�^�#�°�S�*=
� ���Ö�6+�!��
�°��>�/uO!"@�D^�S�
	��°�n9����
�¨�^�#�°�S�*=��ß�
������!�9����
�¨�^�#�°�S�nu,Q¹���
�¨��Qk=�
�§���½�n9�>�Q a �G�
�*+U/´���S��Q����
�¨�^�#�°�S��Qz��� �
������!��3��QE@N=�^��		��"�d9"Q�+�P�C^���"�50 w B�C<C70��"K6B�`6Bv0<p6B��'���"�<+§�^�§�,�./ô�ÿ	��3!XQ
=]S�§���¨	Z/��Î	��3!
!�D�9RC�$d�
�^����!�/X9O/h= 0NB�=]Qk1�B�C<C<C�A P�K"C"C<CnS

ÛuÚ



���§� !�9E!�9�Bd$EM�P�C<C*=]uV/X9�Bd$EM�P�C<C*=<=
�§���°	�3�����d9�>�Q����3����QU���
�
�^�*�°�S�tQ'/G!XQE@N=dS

Ì &�Sj& � 0 9 Û 03BkA B ���������%���%� ;���

hª��r<³vlz�¨�Ii�lj�qlj�6r�nqlzru�mk���rux�p��mr�{|lzx6k�yzk��pu�sx6lª�¢ru�¡�6pu�wru�	���¢ru{sru{|pv�#r+lo���ql¨�6n�pvtvnwrL{�r<��runwr<��i6l
�6pv��run�nqp×��l��mr }�i6�6yzk��pv�x6l�nqlÓß�lÓà?k��pu������Ö�6+�!��
�°��>¡yXu¹��u��<@2DÙ���
�S�
�
���
�°�X9_�
�*+�/¢B¢u£�¨�*+U/#M#=dS
� ���Ö�6+�!��
�°��>¡yXu¹��u��<@2DÙ���
�S�
�
���
�°�X9_�
�*+�/¢B¢u£�¨�*+U/#M#=dS
�3�����d9�>�Q �Ö���
	cQ}�
�*+U/¢BU@N=]S
¤ BUD§�§��!�9�>¡/S�C�@N=dS�3�����d9�>�Q �Ö���
	cQ}�
�*+U/#M�@N=]S
¤ M�D§�§��!�9�>¡/S�C�@N=dS
� �§���
	J+3����(S
� ¤ M<D#+3����(ô�_1 ¤ M�S
w D��¨�^����!�/9 ¤ B�=]S�*�)DZP"K�C<C<C�S�"DX>YC�$ w 0NBU@�Q�1]9��N��A w =]S�½�*�¨�"D"I<C<C"C�S�¨�*�¨�"D¨�����Ö��	n9 w 1^�½�*�
�#A½�*�"=]S�^�§	��^��D<KnS
��D"M#1U�´��1°�XS	"D"Cu�ECNB�P"F�S
+ D<F<P<P�S
¥ D¨	*A"+dS
q"D�9"9 ¤ B]�_1
�
���X9_0"8�1��N1 ¥ =<= 0~9 ¤ M3�R1½�¨���9_0<F*138�1��61 ¥ ="="=]S �<� ��Ad9�B�0Ö�
���X9_0�P*138�1��61 ¥ =<=]S
r"D�9"9 ¤ M3�_1
�
���X9_0"8�1��N1 ¥ =<= 0~9 ¤ B]�R1½�¨���9_0<F*138�1��61 ¥ ="="=]S �<� ��Ad9�B�0Ö�
���X9_0�P*138�1��61 ¥ =<=]S
y2DZr���A3q�S
y2DÙ�§��!6�U/´���!X9Ey6=]S
y2Dt>'y�9�B�=sSZ9EyX9_M�$ w =Z[��������"��	n9k+¨�°�#8~9Ey�9RM�$ w =<="=<=,A;M)@XS
��¦ Dt>V§��
���"�]9 w A�M<0^�§�*�
��u¨B�=]S�/*�^�§�´�5���n9_M�1(�§�*�
�"[6B�=]S©§��¨���"�]9 w A�M<0^�¨�N�
��0NB¢u�B�=�@�S
¦ DeB ��Ad9�BU[n9<9���0
�N��A�M#=�A½�½�*�
�N=@���¢9_M�1§�½�§	��½�h=<=]S
y2D ¦ �_1�yXS

ÛvÛ



y2Dm��§�<!N�U/´��<!�9Ey6=]S
�"D¨���<���d9��°�§��!�9Eyf=<=]S�7DÙ�n9�Bd$kB�C<M�P6=]S�3�����d9�>�Q����3����Q}�
�*+U/¢BªQ��§�¨�����ÿ	���!m�70<�#�<+Ö�§�]QY@N=]S
Ì &HÙ¢& « 067B�áV.pB�, < * =IB U n : .12879;: < * 0|*8âa*1ãe2879;: &
E ���wl���nqpvtvnqru{sr+�ql�i��qkm��km�"�p<��runqr pv���qlz�6lon��¢ru�	tvn��rLÞ6y�ru��x�l��¢r�{srutv��k��wi�x��s}~rL�ql�x6lj�mr�}�i6�6yok��pv��x6l

nqlÓß�lÓà?k��pv�&lo�&lo�"x6pv{|km�6k�p x6lo���wkmlo{s�®p6����Ö�6+�!��
�°�i�§���
���<+3�~9Î��� !��#=
� ���Ö�6+�!��
�°�i�§���
���<+3�~9Î��� !��#=
���°�´�^	2D �§���¨	n9�>�QV¬��^	#A^QZ����!��Q��°���^	²�ÿ	��3!XQY@N=]S���§�¨���¢BvD �§���
	n9�>�Q a ���#0NB3A^QZ����!#�QO(¢B��§�
�����ÿ	��3!QE@N=]S���§�¨���#MGD �§���
	n9�>�Q a ���#0NB3A^QZ����!#�QO(#M<�§�
�����ÿ	��3!QE@N=]S���§�¨���iD�9����Ö�
���¢Bv[����§�
���*M#=5A)M�S

y��°�´�^	2DÙ�§��!X9����°���½	N=]S
y��§�¨���iDÙ�§��!X9����§�
���f=]S
y��°�´�^	��°�*���,D5M<C�1§�§� �fB�C�9_� (6�]9Yy��°���^	6=<=]S
y��§�¨���#�°�*���,D5M<C�1§�§� �fB�C�9_� (6�]9Yy��§�
���h=<=]S
y��°�´�^	��<�
�"�,D50 �</*���½�~9Ey#�°���^	�Q
=]Q<S
y��§�¨���#�<�
�"�,D50 �</*���½�~9Ey#�§�
���Q
=]Q<S
w D �
�^����!�/X9����°���^	N=dS�*�)DZP"K�C<C<C�S
!2D�9_C�$ w 0NB�=]Qk1�B�C<C<C�A^�*�dS�7D�9_C�$ w 0NB�=]Qk1°�*��A w A#B�C<C<CnS
+¨�^�XS
���§� !�9E!XuZ���°�´�^	�u7Q�0�Q<uGQE���(��� ¦ �	<!�/Q<ulB�=]S
�
���<�]9�>EC7IG0<C3�EM5["C3�EM�@N=]Sz/��§�^	���S
���§� !�9E!XuZ���§�¨���u7Q�0�Q<uGQE���(��� ¦ �	<!�/Q<u®M*=]S
�§���°	�S
�½�3!X9Y�*+3��u7QE���5��� ¦ �°	�!�/Q<u£M�u5QYo���"!�¯S��§���Q<u�BUPN=]S�����3(����d9"QE!°>��f��@�Q"uGQYo���"!�¯S��§���Q<u�BUPN=]S

Û å



�����3(����d9"Q��n9E!6= ¥ >V���5��@XQ<u7QEo���"!#¯���§���Q"u�B�PN=]S�3�����d9�>�QV�����5�"!e0
	�� �6��Q¢����!��Q��
��!²��� �6�dQE@6=]S
� �#�3�6�½��S
+¨�^�XS
�U�<("���§��!�9RM�u¨B¢u¨B�=
���§� !�9���u|y��°�´�^	��°�*����u2Q�0�Q<uGQE���(��� ¦ �	<!�/Q<ulB�=]S
�
���<�]9�>EC5P20�F"C5[6B�C�@N=dS±/��§�^	���S
���§� !�9���u|y��§�¨���#�°�*����u2Q�0�Q<uGQE���(��� ¦ �	<!�/Q<u®M*=]S
�§���°	�S
�½�3!X9Y�*+3��u7QE���5��� ¦ �°	�!�/Q<u£M�u5QYo���"!�¯S��§���Q<u�BUPN=]S
� ����� (����d9�Q¹�?>¡²<³"§"@�Q<u7QEo����!�¯���§��nQ<u�B�PN=]S
�����3(����d9"Qÿ�*���n9Eyf= ¥ >ÿ	<r"@�Q<u7QEo����!�¯���§��nQ<u�B�PN=]S
!��U!��
�~9"Q�9R�#=]Q<u2QEoS��"!�¯���§���Q<ulBUPN=]S
�U�<("���§��!�9RM�u¨B¢u�M*=
���§� !�9���u|y��°�´�^	��<�
�"��u2Q�0�Q<uGQE���(��� ¦ �	<!�/Q<ulB�=]S
�
���<�]9�>EC5P20<I<CGC�@N=]S±/��§�^	���S
���§� !�9���u|y��§�¨���#�<�
�"��u2Q�0�Q<uGQE���(��� ¦ �	<!�/Q<u®M*=]S
�§���°	�S
�½�3!X9Y�*+3��u7QE���5��� ¦ �°	�!�/Q<u£M�u5QYo���"!�¯S��§���Q<u�BUPN=]S�����3(����d9"Q��?>¡²<³"§<@XQ<u7QEo���"!#¯���§���Q"u�B�PN=]S
�����3(����d9"Q_�
�<�n9Eyf= ¥ >ÿ���¨	<@�Q<u7QEo��°�"!�¯���§���Q<ulB�P6=]S
!��U!��
�~9"Q�9E(f=]Q<u2QEoS��"!�¯���§���Q<ulBUPN=]S�3�����d9�>�QV�����5�"!e0
	�� �6��Q¢����!��Q��
�§����� �6�dQE@6=]S
� �#�3�6�½��S
+¨�§���½��S

Û½©


