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�) ]_\G]jgF\Gim] n gh]_iqs{yd]_ghpq]_i e=� wG� wG� c>e \Giq]imw,\ � s{|hghiq]_pmpq] � ]jg � ]_g5| f3a g#�d]jiq|�s{�Opmpz| ]_w \ ade ]jgF\G]_w � iqwG\Gg �,c � ]_g � ] c �d]jw � a pmsHsh]_i imw f ]�� � �ad� �T\Giq]Apm]_iz|��[} e im�O]jw�nT�Op � ^ ]jgh] a pmpq]_s e imwGg{]_i c>e ]_wG\ �O]_w ad� ]jg �Ip }~g{| � wG\yO]jghs5| a wG\,]_w �

� ]_s e3a p f sh�Opqp e iq]_gH]_ghs5|�]_iqwG^ a pb]_imw,]%�Ipm]jimwG] � iqwGs{|him^l^ � wG� ad� � \ a s � a |h]_g{i a p�sh]jp f s5|]_g � �Opm�d]_w � f ]jyO�dgRshi c>e \Giq]��xg f ]_iq|�i e gh]j^ ]jim�O]jw0| pmi c>e ]_w�"vw e3a pz| � \G]jg | e ]_�Og{]j|hims c>e ]_w �J]Uts c>e gh]_i fG� wG� sh]_iqwG]_go�Or,|hims c>e ]_w � iq�O]_wGs c>e3a � |h]_w � � �0� ]_wG\G] | � �x]_wGw�iqw \,im]_s{]_^ �A] f iq]j|xims{|]_sAw,i c>e |Ash� � \ a � \Gim] � a | ]jghi a pmiq]_w;\ a s ` ]_iq�O]_w f p a |h|x]_iqwG]_gYs c>eG� wG]jw ��e ]_�Og{im] a~f �O] f ]_w �] e ]_g7im^ �A]_�d]_w0| ]jimp � � ]_s e3a p f � �Opq�d| � � w3} c>e s5|F]_iqwG] � imw�� � e g � wG�Xiqwl\,im] ](' r�]_ghiq^ ]jw0| ]_pqpm]jw
� im�O]jwGs c>eGa � | ]jw �
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� s e3a w,\G]_pz|�shi c>e)e im]jg f ]_i � ^ � a | ]jghi a pmim]jw!^liq| shr�]��jim]_pqpm]jw&]_pq]��0| g{� �Or | ims c>e ]_w � iq�O]_w ts c>eGa � | ]jw 	 � iq] �_]jim�O]jw)\ a s � ]jiq| �[} e im� �d]_iz| s5yO]_g e3a pz| ]_w	yO�Ow 
 a p f pq]_iz| ]_g{w!�=\G]_g � wG�O]j�Ogh\=twG] | ]_w&� ]j| a pmpq]_w s{� � iq] �dpm]_i c>e �_]jiq|him� n e �d|h�~t � wG\ � pm]��I|hgh�Op � ^limwG]js �_]jw�����3?:X5 �xpmpF\Giq]_s{]
� im�O]jwGs c>eGa � | ]jw � wG\G]jw�shi c>e�f ]_i \G]_w;sh�O�O]jw a wGw0|h]_w � t �d�Ow � � �Oim]jg{|h]_w�n2�Op � ^l]_g{]_w � \Giq] iqwa pqpm]_gJ�o]j�O]_p �O]_^l]_iqwI|Fshimw,\ � � ]_wGwyO�Ow pm]jiq| �[} e im�d]_w�n2�Op � ^l]_g{]_w\Gim]Y�o]j\G]Xims{|
� � a~f ]ji�ims{|
� � f ] a~c>e |h]_w � \ a ��\Giq] ��]_iz|��[} e iq� �d]jiq|xshi c>e w � gYw adc>e � �~| im]jg � w,� � � ' im\ a | im�dw;�=\G]_g �o]Ut
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2e,3c-BindungHyperkonjugation

� f,f impq\ � wG�X� �z� 	�� c>e ]j^ a | ims c>e ] � a ghs5| ]jpmp � wG��yO�Ow �x�Ow � � � a | iq�Ow � wG\ 
 � r�]_g �~�Ow � � � a | iq�Ow
\ � �0|him�Ow�\G]jgo� �Opq]�� �Gpm] � ]jimwGs5| ]_pqpq|
� � im]_pq] \G]jg�]_pq]��0| g{� �Or | ims c>e ]_w � iq�O]_wGs c>e3a � |h]_w � � wGw,]_wad�Gc>e \ � g c>e \Gim] � imw f ] |h| � wG� a �0| izyO]jgX� �Opq]�� �Gpm]Rimw�]jimwG] iqw a �0| izyO]RnT�Op � ^l]_g{^ a | ghi�' ]_g+tgh]ji c>e | � ]_g{\G]_w � ^ �Opq]�� � p a g \G�d| iq]_g5| ]Yn2�Op � ^l]_g{] � � yO�dw�\G]_wG]jw adf ]_g e im]_gHwGi c>e |�\,im]x�o]j\G]sh]jimw sh�Opqp �

� im] � a ^l]_w,sh�O] fG� wG� \,]_g ���1�	��
��� 0��1.2��� .�
��������X& .2� . � �Opm�d| c>e ]j^ iqs c>e ]jw �x�Ow��_]_r=t| ]jw 3 9�5 � \Giq] f ]jgh]_iz| sYy=im]jp?yO�dw \G]jgX]_pm]��0| gh�dwGims c>e ]_w �=| g � �0| � g f ]_s c>e gh]ji f ]_w � \Giq]�� �GgA\Giq]r e � shi � a pmims c>e ]_w � im�O]jwGs c>eGa � | ]jw yO]jg a w0| � �Og{|hpmi c>e �O]j^ a~c>e | � iqgh\ 	
��� ��
����0 ��� ����
 iqs{| \ adf ]jiH\,]_g �j]_w0| g a pm] �J]_�dghi � � \G]_g a ^ f ]js{| ]jw ^ iz|�\G]_gR� ] � ims+ts c>e gh]ji f0� ]jims{] yO�dw � �Opq]�� �Gpq]_w ]_g#�=pm}dg{| � ]_g{\G]_w � a w,w �  ]jwGw � ]_s{�Ow a w��_s{|hg � �0| � tg{]_w yd�Ow � �Opm]�� �,pm]_w � iqw \,]_wG]jw � �OrGr�]_p f imw,\ � wG�O]jw yd]_g{s c>e � f ]_w � ]_g{\G]_w � � �Gg \Giq]]jpm]��0|hgh�OwGiqs c>e ] � iz| �3a |him�Ow f ]_s5| im^l^l]_wG\XshiqwG\ � shr,ghi c>e |T^ a w�yd�Ow � ��
����0 ��� ����
 � 
 � tr�]_g#�d�Ow � � � a | iq�Ow e imwG�d]_�O]jw f ]��_iq] e |Tshi c>eRad� �b� ]_s{�Ow a w��_s{|hg � �0| � gh]jw � iqw \G]jwG]_wR]_imw,]� imw�� adc>eIf imwG\ � wG� ad� � �O]jp � s5| � img{\ � � '=| g{]_^ � a pmp \G]_g �o�Ow � � � a | im�dw�ims{|F\Gim] � ]jpm� � a tpqimshiq]_g � wG� ^l] e gh]_g{]_g a pq| ]jghwGiq]_g{]_wG\G]jg�� �drGr ]jp f iqwG\ � w,�O]_w f iqs e iqw � � g!� gh�d^ a |hi �jizt| }~| � � '=| g{]_^ � a pmp \G]_g 
 � r�]_g#�d�Ow � � � a |him�Ow ims5| \Giq] � � ]jizt � pq]��0| g{�OwG]_w=tv\Gg{]_izt � ]_w0| g{]_w t
�JiqwG\ � w,� � y=�Op � � fGf � �+� �q� � � �

� � ]jg�� �,c>e s{| adf ] � f ]_\G] � | ] | s{|hgh]_w,�O�O]_w,�O^ ^l]_w � \ a �;]js ]_iqwG] �=rGim]j�O]_pq] f ]_wG] im^� �dpm]�� �Gp �Oi f | � � � \G]jg \,im] a w!\G]jg��o�Ow � � � a | iq�Ow f ] | ]_iqpmiq�d| ]jw � a shiqs � � w��0|him�OwG]jwa w0|hims � ^l^ ] | g{ims c>e s{imwG\ � ` �Gg � a s{ims � � w��0| iq�OwG]_w e iqwG�O]_�d]_w � \,im] imw \Giq]_s{]_g � rGiq]_�O]jpm] tf ]_wG]Rpmim]j�O]_w � � imgh\;\G]_g � �Gc>e s5| adf ]�� yd]_g � ]_w,\G]j|
� � im] �x� e pq]_wGs5| ���bt��o� e pq]_wGs5| ���� �drGr ]jp f iqwG\ � w,� iqw � | e ]_w f ]js{|h] e | a pmsh� ad� sl]jimwG]jg�� t � wG\ ]_iqwG]_g � t �JimwG\ � wG� �
"vs5|X^ a w � ]_w,im�O]jgAs{| g{]_wG� � sh� � a wGw \Giq]_s{] � f ]_w,]lpq� � a p f ]j�Ogh]jw��j|�sh]jimw � w,\ ^ � �wGi c>e |X]_imw,]_g�� �Opq]�� �Gpq] f ]_wG] ]jwI|hshrGg{] c>e ]jw � � s e3a wG\G]_pz|Ashi c>e a pmsh� � �dgh^ a p � ^ ]_iqw
� � ^l^ ] | g{im]��Ig{iq| ]jghi � ^ � \ a s ad�Gc>e a wG\G]jgh] � a s{ims � � w��0| iq�OwG]_w a pms� "!$#+t � g f iz| a pq]x\G]js�o� e pm]jwGs{|h��� so]jg � �Gpqpm]jw � � wGw,]_w �
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� � ]jgH\,ghiq|{| ] � a ^ ]jwGs{|h]_imp � �������X& .2� . � f ]��_iq] e |Hshi c>e ad� �2� a �Igh�O^l�Opm]�� �Gpm]�\G]jgH�dgh� a twGiqs c>e ]jw kJe ]_^lim] � sh� \ a � ]js�shi c>e f ]_i � t �d�Ow � � �Oim]jg{|h]_wnT�dp � ^ ]jgh]jw � ^ � �Opq]�� �Gpq]^liq| a pz| ]_g{wGim]jgh]jwG\G]_w � �~�Ow � � �Oiq]_g5| ]_w �o� e pq]_wGs5| ���bt��o� e pm]jwGs{|h��� � �OrGr�]_p f imw,\ � wG�O]jwe3a wG\G]_pz| � s{im] e ]�� fGf � �+� � � � �
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� f,f impq\ � wG�)� � ��	 � iqwGim�d] � t �~�Ow � � �dim]_g5| ] n2�Op � ^l]_g{] � wG\M\G]_g{]_w � f � �,g � � wG�O]_w 	xn � �nT�dp �0a~c ]j| � pq]_w � n n � � nT�dp � r e ]jw � pq]_w t y iqw � pq]_w � n n n � nT�Op � tvr t r e ]_w � pm]jw � n � � nT�Op � t| e im�Or e ]_w��3� � �	� f ]��_]ji c>e wG]jw;] yO]_w0| � ]_pqp yd�Og eGa wG\G]jwG] � �Gf s{|hiq| � ]_w0| ]jw �
� im]Rim^ � t � � s{| ]j^ f ]j|h]_impqim�d|h]_w;� �Opq]�� �Gpzt � g f iz| a pq] � \Giq] � wG�d]_s } |h| iq�d| ] � \,]_pm� � a pmims{im]jg5t| ] �JiqwG\ � wG�d]_w f ]_s c>e gh]ji f ]_w � f iqpm\G]jw�\,]_w �7a pm]_w�� f ]_gh]ji c>e \G]_s�� �Opm]�� �Gpms � wG\Dpmiq]_�O]jw]_w,]_gh�d]j| iqs c>e sh��w ade � � s a ^l^ ]jw � \ a � � � ims c>e ]_w i e wG]jw � pq]��0| g{�OwG]jw � f ]jgh�0}dw,�O] a wG�O]jgh]_�~|� ]_gh\,]_w � � wGwG]jw � � �Og ad� s2shi c>e � � ^ �J]_iqshrGiq]_pO\,im] `ba g f iq� �d]jiq|�\,im]_s{]_g?� �Opq]�� �Gpm] � kJe gh�d^ �~tr e �dgh] ��]_g#�Ip }dg5| ��� im]jsxiqs{| ad� s c>e ]_^lims c>e ]_g � i c>e |x\Gim] �J]_s{�OwG\G]jg e ]jiq| � \,im]�\Gim]�shr�]��jim]_pqpm]jw]_pq]��0| g{� �dr,| iqs c>e ]jw � im�d]_wGs c>e3a � | ]jw f ]_\,imwG�d|
�
� im] �O]jw ad� ] �J]j�Oghi � s#�Ip }dg � wG�A\G]jg �xa ^l]_wGs{�O] fG� wG� iqs{| ad�,c>e � i c>e |him� � � ^�shi c>e wGi c>e |yO�dw&]_iqwG]_g �=| g � �0| � g � �Ogh^l]_p�|>} � s c>e ]jw � � p a shs{]_w ��� im] e | ^ a w!s{i c>e � � ^ �J]_iqshrGiq]_p \Giq]

�=|hg � �0| � g � �Og{^ ]jp yO�dw nT�Op �0adc ]j| � pm]jw � \G]j^  � � f ]_pmr,gh]_iqs5tvnT�Op � ^l]_g � � a w � s{� � a wGw \Gim] � gh]UteI� wG� � ^ ]_iqwG]��o� e pq]_wGs5| ���bt��o� e pm]jwGs{|h��� � imw�� adc>eIf imwG\ � wG�;\,im] � a w��j] �x] � wGiz| iq�Ow yd�Ow
�)�=\G]_g � e iqw��[}dpqpmim��^ adc>e ]jw � wG\ \,im]��x�Ow � � � a | iq�Ow � wI|h]_g f imwG\,]_w � � ]_g "vwG\G]('  w)�)iqw\G]jw �I| g � �I| � g � �dgh^l]_pmw;s{| ] e | a~�Gc>e wGi c>e |X\ a � �,g � ]jimw � � wG]_w,\Gpmi c>e �xp a wG�O]_sA� �Opm]�� �Gp?yO�dgshi c>e � �le3adf ]_w � s{�OwG\G]jghw � �Gg ]_iqwG] f gh]jiq|h] � ]_g5| ]_iqp � w,�YyO�Ow � �Opq]�� �Gpm]jw � w0| ]_g{s c>e iq]_\Gpqi c>e ]jg� }dwG�O] � � ]jwGw ]js ims{| s c>e im]jg � wG^ � �Opqi c>e � ^ �Ow,� \Giqshr�]_g{sh]�n2�Op � ^l]_gh] e ]_g � � s{|h]_pqpm]_w � � �Gg \Giq]�{]_\,]_s � �Opm]�� �Gp�im^l^l]_gF�Opq]_i c>e y=iq]_pm]A� �OwG�O^l]_g{]_iqw e ]_iz| ]jw  w � ]jwI| e }dpz| �� ]_g c>e ]_^lims c>e ] �Hpmi c � � iqw��d]jp7pm}��d| � wGs a pqsh� .2� 
 .2� 
�
�.���
 .�  ��� .$��� ��nT�dp �0a~c ]j| � pq]_wa pqs � � s{|h]_^ a pq|h]_ghw,im]_g{]_wG\,]_g �x�OrGr�]_p f imwG\ � wG�O]_w s{] e ]jw � \Giq]J\ � g c>e �x�Ow � � � a |him�Ow ^ iz| ]_iqw ta wG\,]_g yd]_g fG� wG\G]jw shiqwG\ � � iqw ` ]_s5| � � ghr�]_g{r e � s{i �~]_g � \G]_g�shi c>e \Gim] �=|hg � �0| � g � �Og{^ ]jp yd�OwnT�dp �0a~c ]j| � pq]_w a w,shim] e | � � a wGw;s{i c>e .2� 
 .�
*0 ��
�
�.�
�� � � & nT�Op �0adc ]j| � pm]jwGs a pqs �X] |h|h]Rg a \Gizt
� a pmiqs c>e ]jg � k 
!�vt � iqw e ]_iz| ]jw yd�Oghs5| ]jpmpm]jw � \Giq]�\ � g c>e nT]jim]jghpms+t � ]jg �_]jghg � wG� � � \G]_g �=|hg � �0| � g
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\G]jg a pz| ]_g{wGim]jgh]jwG\G]_w � �Or,r ]jp f iqwG\ � wG�d]_w � � e g{| � � � ��\Giq]_sh]jw  ] c>e s{]_pJ\,]_g � i c>e | � ]_ims{]_w� img{\�Opm]ji c>e wG� c>e �O]jw ad� ]jg ]_imw,�O]_� a wG�O]_w � ]_g{\G]_w �ux^ � f ]_g e3ad� r,|J]_w0| s c>e ]_iq\G]_w � � � � wGwG]_w � � ]_p c>e ] \G]jg f ]_im\,]_w �H]j| g adc>e | � w,�Os � ]_iqsh]_wad�Gc>e iq^ ` ]_s{| � � g{r ]jg � � ^ � iq]_pq] � � e g{| � ^ � ��^ a w shi c>e ]_g{s{|R]_imw,^ a p iq^ �=p a gh]jw sh]jimw ��Ja s � �Gg ]_imw � a | ]_g{i a p ^ a w�yd�Og�shi c>e e3a | ��� iq]_s � � e g5| � � g w3} c>e s{| ]jw ` g a �O]�	

E

α

AFP

S

� f,f impq\ � wG� � �B:�	 � iqw � c>e ]j^ a \,]_g �dr,| iqs c>e ]jw�� f s{�Oghr,|him�Ow � � \G]_g ` p � �dgh]_s#�_]jw�� ` � wG\n e �Os{r e �Og{]_s �j]_w�� n�]jimwG]js � �dpm]�� �GpqsT^liq|�y=i f gh�Ow,ims c>e ]_g � � � s{r a pq| � wG� ���ims5|?\Giq] �{] � ]_impqim�O]
"vw0| ]jwGshiz|>}~| �=\G]_g � f s{�Oghr,|him�Ow \,]_g �O]jw a wGw0| ]jwln g{� �_]jshs{] � wG\ � \Giq]�� � �d] eG� g{im�O] � w,]_gh�dim]��
� f ]��_]_i c>e wG] |x\,im] �=| � �d]_s � ]_g{s c>e iq] fG� wG� �
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� ]jgl]jghs5| ] � wG\ � i c>e | iq�Os{|h] � c>e ghiz|h| ims5| sh]jp f s5|hyO]jghs5|>}dwG\,pmi c>e \Gim] c>e ]_^lims c>e ] � � w0| e ]_sh] �
� iq]_sh]�^ � � ^ iz| ^ � �Opmi c>e s{| e � e ]_w � � s f ] � | ]jw adf p ad� � ]_w � wG\;n gh�=\ � �0| ] �Ogh� �d]_go�o]jimw te ]jiq|Y]jg �jim]_pq]_w � sh� � iq] ]_iqwG] s c>e ^ a pq] � ]jg{| ]jimp � wG� \,]_gY]jwI|hs{|h] e ]jwG\G]_w��A]j|{| ]_w,p }dwG�d]_w ad� � t� ]_ims{]_w � � ]jwGw � ^�� �=\G]_pqpqyd�Oghs5| ]_pqp � w,�O]_w � \,]_g%�=| g � �0| � g+t  Mimg#� � wG�Os f ]��_im] eI� wG�O]jw�rGg��=t
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�\�H9�R� BÈ@� wB¡ *E NPHY\RQ½QRHYIa�^ILK[Ii�n�R\RI2O`IL\&cw]�Ii�*O`K[Ii\ QRIiK�g J	J	J N�XJHYhFZFUWILKPI�jLk¸N[Ii�RIL\ B�� HJI�CHY�RKPZF\RHJN[�n�RIi\ m9�^ILKPh*mV\RhFI¬N[HJ\RQM\RHJ�n�*O:�^ILKPIL�n�R\RI2O�V�ZFK[QRIi\SkR\RQ ��Ii�RXYIi\ NPZFU�H�OÈTVkR�n�MHJ\ QRIiK� TVKPNPO[ILXYXJkR\Rh B^� ZC�n� jiILHYhVIL\ºQbHYIahFILUWILNPN[IL\bIL\ cw]^IL�*O`KPIL\ QRIiK9�VILK[NP�n�RHYIiQRIL\bIL\ NÎXJHYhFZVU�IiK[IHYU ¯oIiK[hFXJILHJ�n�pQ£TVjik"��k£TVXYH�OnT_O[HJ�SQRTVN[NPILXY�^I¢¯oIiK[�£TVX�O`Ii\�e V�HJI¢IiN�TVkR�n�pjikRU [ ILHJN[]RHJILX^HY\ � �Í ��^ILN[�n�bK[HYIi��Ii\ HYNlO B¬� Ii\ g HY\RHJIL\��RKPILHJO[IL\ HY\ H¢�R� B�@8 bB¡ FE NPZFXYX�O`I�Q£T_��IiH9�_ILHY\bI¸hFKPZUFFI2H¢kw���UWILK[��N[TVU��_ILH�O�hFIiN[�n�RIi\R�*O V�ILK[QbIL\�eRQRT N[HJI9QbkRK[�n�pQbHYIOH¢\R]£T_N[N[kb\RhM�FZF\ E TVk�FV��kR\R�*O`HJZF\RIi\TV\ÏILHJ\�g HJ\RHYIi\RN[]^IL�*O`KPkRU�IiK[�£T_XJO`Ii\ V�ZFKPQRIL\½N[HJ\RQ�e8V�HYIÎHJ\2H¢�RNP�n�R\RHJOPOOH By �^ILNP�n�RK[HJIL�^IL\ BH¢XJXYIWZF]bO`HJN[�n�RIi\ m9�^ILK[hFmV\RhFI�N[HY\bQ�e�V�HJI�ILK V0T_KPO`I2Oxe¶HJ\?��HY�n�*O`kR\bh QRILK X�TV\RhVIL\ ·¸ZVXYI2���°RX�T_�n�RN[I ]^ZFX�TVKPHYNPHYILKlO B�� Ii\ cC]�Ii��O[K[Ii\¸HJNPO�IiHY\�NPO`TVK[�_ILK � ��� � � m<��IiK[h*T_\RhShFILUWILHJ\RN`T_U¸eQRIiK UWHJO jikR\RIi�RU�Ii\RQRIiK¶cCdCNlO`ILUWhFK
�UFFI¬jLka�CXJILHJ\RILKPIL\ fo\bILK[hVHYIL\ �FIiK[NP�n�RHYIi�bO BlS HYIoILK V0T_KPO`I2OHYNlO:�^ILHJU � ��l�µkRNlOnTV\bQMTVkR�n�SQbHYI0Ñ<ZF\b~£hVkRK`T_O[HYZF\bNP��kR\R�*O[HYZF\aU�H�O:QbILK¶G�N · NNM"g \�· N H¢\C�K[IihFkR\RhWQRHJIÎ��IiNPO`HJU�UWIL\bQRI B£� HYILNPIafoHJ\*O`ILHJXY�n�RIi\£TV\RKPILhFkb\Rh²��IiNPO`HJU�U O�TV�^ILKLe"V�HYI \RZC�n�¸HJ\H¢�bN[�n�R\RH�O[O RB`!FBy hFILjiILHJhVO�V�ILK[QbIL\TV�HJK[Q�e_\RHY�n�*O¬TVXJXYIiHY\ QbHYI0]R�*dCN[HJ��TVXYHJN[�n�RIi\�fgHJhFIL\RNP�n�£T_��O[IL\QRIiN��µkRNlOnTV\bQRN BfgHY\&j/V�ILH�O`IiN cCHYhF\£T_XÈ��TV\R\ ��°bK�N�XYHYhVZFU�IiK[IaU�H�O�UWIL�RK¢TVXYN9��°R\b���<HJ\RhFIi\&��IiZF�£TV�n�*O`I2OV�ILK[QbIL\ B fgN0HJNPO�QRILK m9�^ILK[hFTV\Rh �VZFU � � �l�µkRNlOnTV\bQpjLk�IiHY\RIiU��µkbNPOnT_\RQ�eCQRILK �POÈ�l�µkbNPOnT_\RQhFIi\£TV\R\*O1V�ILK[QbIL\WN[ZFXJX B G9HJILK¶NPHY\RQSQRHJI0QRZFUWHY\RT_O`Ii\SÑ9ZF\w~£hFkRK[T_O`HJZF\RNP��kb\R�*O`HYZV\RIL\MQbkRK[�n�²QRHJIfgK[NPIiO`jikR\RhWQRILN�G�N · N � � QRkbK[�n�½Q£TVN+g \�·�Na� � kR\bQ½QbkRK[�n�ÏQRHJIÎfgK[N[I2O`jikR\Rh²QRILN<G�N¢�· N�QRkbK[�n� QRTVN g \¢· N � u jLkbNPOnT_\RQRI�hVIL�VZVU�UWIL\ B H9kR�n�MQRHJI¬fo\bILK[hVHYIoQRHYIiN[IiN�m9�^ILKPh*TV\RhVN�FIiK[NP�n�RHYIi�bO NPHY�n� U�H�O�jLkb\RIL�RUWIL\bQRILKMcCdCNPO`IiU�hVK��UFFISjik ��XYIiHY\RIiK[Ii\ fg\RIiK[hFHJIL\�e T_XYXYIiK[QRHJ\RhFNHYNlO�ILK V�ILhVIL\ÏQRILK�hVILK[HJ\RhFIi\ NÎNPjLHJXYX�T�O`ZFKPNPOnm_K[�VI9\RHY�n�*O�HJU¥Iv»w]�IiK[HYUWIL\*O[ILXYXJIL\½cw]^IL�*O[K[kRU�jLkN[Ii�RIL\ B ÑÎXJILHY\bILK[IScwHYhF\RTVXYIMHJ\&QRHYIiN[IiU [ ILKPILHJ�n� �£T_��Ii\
QbZFKPOaTV\bQRILKPIT\<K[N[TV�n�RIL\ B � �A �g� T
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H¢�b�RHYXJQRkR\Rh  bB®  0 [ ILKPIL�n�R\RI2O`IIH9�RN[ZFKP]bO`HJZF\RNPN[]^IL�*O`KPIL\ÏTVXJN�±£kR\b��O[HYZF\�QRILK N�XYHYhVZFU�IiK[XYmV\RhFI B�½HYNPO�QbHYIIH¢\bjxTV�RX QbILKOJg�RIL\*dCXYKPHY\RhFI
QRHJILN[IiK0�µkbNPOnT_\RQ�HJ\�IiHY\RIiU [ ILKPILHY�n��XYHYIihVOxeVHY\WQRILU QRIiK Jg�RZVO[ZFNPO[K[ZFU NlOnTVKP�²TV\RNlO`ILHJhVO � V�� eHYNlO jik °R�^ILKPXYIihFIL\�e ZF� ILK ��°RK QbHYILNPILNa¯oILK[�RTVXJO[IL\ �VILK[TV\*O V�ZFKlO`XJHY�n�;HJNPO B �  *A ��� HJILN[I�±£K`TVhFI��TV\R\¸TVXYXJILKPQRHY\RhVN�ILKPNPO<\£TV�n�¸QRILK �\*O`IiK[]RKPIiO`T_O`HJZF\ÏHY\2H¢�RNP�n�R\RH�O[O RB¡AwBDA hFIihFIL�^IL\2V�ILK[QbIL\ Bcw�n�RXJHYI�FVXYHY�n�¾jiILHYhVIL\
��IiK[IL�n�b\RIiO[ITV�HYI²hFIiU�IiN[NPIL\RIpcw]�Ii�*O`K[Ii\ IiHY\RIi\ NPO`TVK[�_IL\)H¢\RNlO`HYIihQRIiK H¢�RNPZFK[]wO`HYZV\��^ILH �C> � r I�¯ B�� HYIº�<Ii�n�R\�kR\RhFIi\6IiK[hFIi��Ii\ ��°RK��PIiQRILNDNÎXJHYhFZVU�IiKSILHY\bIQRZFUWHY\bHYILKPIL\RQbI�H¢\RKPILhFkb\Rh�jik¸IiHY\RIiUÆ�µkRNlOnTV\bQ¸�^ILH kR\bhFIi�8mV�bK �w> � � I�¯ B�� HYIiN[IiK¢�µkbNPOnT_\RQV�HYKPQ ���*�l�µkRNlOnTV\RQ¾hFIi\£TV\R\*O B G<HYIiKÎhFHY�bO�ILN �wHJILXJI V�HY�n�*O`HJhFI²Ñ9ZF\w~£hFkRK[T_O`HJZF\RNP��kb\R�*O`HYZV\RIL\�eQRIiK[IL\²IiHY\RjiHYhFI E IiU�IiHY\RN[TVUW�VILH�O:HJNPOLeVQ£TGF9O`HYI��£HYIihFIL\bQRI��^ILNPIiO`j2O`I9· N�N¶QRkbK[�n�²IL\RIiK[hFI2O`HJN[�n��RZC�n�RXYHJILhFIi\RQRI �CHYKPO[kRILXJXYI · N�N¢IiK[NPIiO`j2O�V�ZFK[QRIi\ N[HJ\RQ B � �ve ��O�kR\RQ����ÏNPHY\RQ¸\�kRK&�9TVU�Ii\kRU QbHYIÎQRKPILH V�HY�n�*O[HYhFNlO`IL\º·¸IiK[��U�T_XYIÎHY\ÏQRIi\ cC]�Ii��O[K[Ii\ºjLk½kR\*O`IiK[NP�n�RILHJQRIL\ B�\)H9�R� Bo@8 bBy�E N[HJ\RQ¾QRHYI²fg\RIiK[hFHJIL\
TVkRN�fÈTV��IiXYXJI  bB®  TVXYXJILK�QRKPILH¶ZV]bO`HJN[�n�
K[ILXJIi�_TV\*O`Ii\m9�^ILKPh*mV\RhVI�TVXYN ±£kR\R�*O`HJZF\;QRIiNSK[IijLHY]bK[ZF�_IL\ H¢\bjxTV�RX�QRILK Jo�bIL\*dCXYK[HJ\RhFIpIiHY\RIiN²·¸ZFXJIL��°RXJNTV\RhVILhFIi��Ii\ B�� HYIm9�^ILKPh*mV\RhVI¬jik QRIi\ � ��µkb\RQ �POÈ�l�µkbNPOnm_\RQRIL\ jLIiHYhFIi\ IiHY\RIoNPO`TVK[�_I�XJHY\RILTVK[IH¢�b�£mV\RhFHJhF�VIiHJOLe V0mV�bK[IL\bQ;QRHYI�fg\RILKPhFHYI²QRIiN ����� � � N[HY�n� m9�^ILKPh*TV\RhFNa��TVkRU UWHJOaQRIiKcCdCNPO[ILUWhFK��GFFI�mV\RQRIiKPO B*� HYIiN[IiNo¯oIiK[�£T_XJO`Ii\²HYNPOgTVkR�n�WHYU foHJ\R��X�TV\bhÎU�H�O¶QRIiU f:»b]^ILKPHYUWIL\*O BfgHY\ ��k£TV\*O`H�OnT_O[HJ�VILK:¯oIiK[hFXJILHY�n�²UWHJO:QRILU Iv»w]�IiK[HYUWIL\*O[ILXYXJIL\ � T�O`IL\µe*jLkRU [ ILHYNP]RHYIiXw��°RKgQbIL\S ILKPO<QRIiK�I ��IL�*O`H��FIi\ Ñ9ZV\ �PkRh*T_O[HYZF\bN[X�m_\RhFI � �Í � HYNPO�\bHY�n�*O�U �VhFXYHJ�n��ebQ£TSQRHJIÎ��IiK[Ii�n�R\RIiO[IL\S ILKPO[I jLk½ILHY\bILU \RIih*T_O[HJ�FIi\ S ILKlO���°R�RK[Ii\�e8V�TVN�]R�*dwNPHY��TVXJHYN[�n�½kR\RNPHY\R\bHYhSHYNlO B � Í_��� ILK9G¢T_kR]bO`hVK[kR\RQÏ��°RK�QRHJILNPIcH9� V�IiHY�n��kR\RhpHJNPO�QRHJI�¯oILKP\£TV�n�RXYmVN[NPHYhFkR\bh�QRIiKOJÈZFXYTVK[HJN`T��O`HJZF\RNPIL\RIiK[hFHJIpHY\;QbIL\ �<Ii�n�R\�kR\RhFIi\�eoQRHYI�QRHYI�T_\RhFILKPILhVO[IL\��µkRNlOnmV\RQbI�HY\;�_ZF\RQRIi\RN[HJILKPO[IL\Jg�£TVNPIL\sHJ\ QbIL\ f¶»w]^ILKPHYUWIL\*O`Ii\sNPO`TV�RHJXYHYNPHYIiKPO B H¢k�FFILKPQRILU NP�n�R\RILHJQRIL\sN[HY�n�6QRHJI
Iv»CO`K`T#�]^ZFXYHJILKPO[IL\ E ILK[TVQRIL\ ��°RK�QbHYI m<��IiK[h*mV\bhFI¾jLk QRIL\6QRIi\ � ���WkR\RQ ��O:���µkRNPO`mV\RQRIi\�e V�TVN�VIiHY\RIiN V�ILhFN9QRILK<��IxTVXJHJO`m_O0Ii\�O[N[]RKPIL�n�RIi\&UMk8F BH¢XJXYILKPQRHY\bhFN¢��TV\R\¾U�TV\¾TVkR�n�
TVkbNÎQRIL\
ILXJIL�*O`KPZF\RHYNP�n�RIL\ m<��IiK[h*TV\bhFN[QRHJ]�ZVXYUWZFU�Ii\*O`IL\
� ��°RK:QRHJI!� ��� � � m9�^ILK[hFmV\RhFI�ILHY\bI H¢�RNP�n�£m_O[jLkR\Rh QRIiK1g IL�^IL\RNPQ£TVkRIiKgQRILKÈNPO[K`TV�RXJIL\RQbIL\
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H¢�b�RHYXJQRkR\Rh  wBDÍ 0 [ ILKPIL�n�R\bIiO`IW±:XJkRZFKPILN[jiIL\Rj%g Ii��Ii\RN[Q£T_kRILKP\ TVXJN�±£kR\R�*O[HYZF\&QRIiK�HY\*�VILK[NPIL\cCdCNPO[ILUWhFK��GFFIVe � $ H9\RjxTV�bX QRILKOJg�RIL\*dCXYKPHY\RhVIVeR�FIiK[hFXJILHJ�n�RI�f:TV�bXYXYI  bB¡ wB±:XJkRZFK[IiN[jiIL\Rj � ILKP�£TVXJO[IL\10
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� � 4 � , � , 3 > @� wBDAFE� TV�^ILH�HJNPO � QRHJI�fgXYILUWIL\*O`TVK[XYTVQRkR\Rhbe ÇÉ43 HYNlO�QbILK NÎKlO`Nl�FIL�*O[ZFK�QbILN¬�8��O[IL\:fÈIiHYXJ�n�RIL\RN¬UWHJOoQRIiKg TVQRkR\bh � 3 � e { HYNlO9QRTVNOJoXYTV\R�n� *®N[�n�RI S HYK[��kR\bhFN���k£TV\*O[kRU¸e ª QbHYI�g HY�n�*O`hVILN[�n� V�HJ\RQRHYhV�VILH�OkR\RQ&z{ 4 HYNlO�QRHYI fg\RIiK[hFHJIÎQRILNOm<��IiK[h*TV\bhFN B H9XYXJI E K
�UFFIi\�N[HY\bQ½HJU��ihFNl�fgHY\R�RIiHJO[IL\RNldwNlO`IiUTV\RhVILhFIi��Ii\ B£� HJI�Q£TVUWHJO���IiK[IL�n�b\RIiO[IL\ g Ii��Ii\RN[Q£T_kRILKP\¸QRIiK��FIiK[NP�n�RHYIiQRIL\RIi\ N�XYHJhFZFUWILK[jikw�NPO`mV\RQRI NPHY\RQ½HY\2fÈTV��IiXYXJI  bB®  Ii\*O`�£TVX�O`Ii\ BH¢kR�n�?QbHYITg Ii��Ii\RN[QRTVkRILK � jLIiHYhVO ILHJ\RI�XJHY\RILTVK[I%H9�R�£mV\RhVHYhF�_ILHJOa�FZV\;QRILK K[IijLHY]bK[ZF�_IL\·¸ZFXJIL��°RXJhFK��UFVIVe�V�HJI¬HJ\�H¢�R� BC@8 bB¡ÍFE jLkaN[IL�bIL\MHJNPO B cw�n�RZF\ QRHYI S ILKPO[IoQRILK hFK[ZGFFIL\ ·¸ZFXJIL��°RXJI
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fÈTV��IiXYXJI  bB¡  0 [ ILK[Ii�n�R\RI2O`IMIi\RILKPhFIiO[HYN[�n�bI g TVhFI QRIiK�m9�^ILKPh*mV\RhVI �VZFU E KPkR\RQRjikRNPO`TV\RQ¸jLkQRIi\Ï�µkRNPO`mV\RQRIi\ � �ve���O kR\RQ	���²HY\���� # � TV�b�£mV\RhFHJha�VZF\pQRIiK0c�dwNlO`IiU�hFK
�UFFI B H9k8FFILKPQRILUQRHJI ±:XYkRZVK[ILNPjLIi\RjLXJIL�^IL\RNPQ£TVkRIiK¢HY\2H9�R�£mV\RhVHYhF�_ILHJO�QbILK9cCdCNPO[ILUWhFK��UFVI B�� HJIaIv»w]�IiK[HYUWIL\*O[ILX��XYIi\ S IiKPO`IÎ��°RK�QRIi\ � ��� � � m<��IiK[h*T_\Rh²NPOnT_U�UWIL\½TVkRN.� �Í���B�FZV\�ILHY\bHYhFIi\pG9kb\RQRILKlO4JgHY�iZFN[Ii�Ckb\RQRIL\ÏXJHYILhVIL\�HJU [ ILKPILHJ�n��QRILN0Iv»w]�IiK[HYUWIL\*O[ILXYXJIL\ S IiKPO`IiN�FZV\ � À ��� � $ �FrVr���� ��°RKaQ£TVN JÈZVXJdCU�IiKLe hFIiU�IiN[N[Ii\;HY\
ILHJ\RILKaZFKPh*TV\RHJN[�n�RIi\?·ºT_O[K[H¼» B � Í"!4�\9\*O[ILK�QbILKH¢\R\£T_�RU�I_e�Q£TGF QbHYI�XYHJ\RIxTVKPI4H¢�R�£m_\RhFHYhV�VILH�O¬j/V�HYNP�n�RIL\ � kR\RQ�QRILK¬K[IijLHY]bK[ZF�_IL\·¸ZFXJIL��°RXJhFK��UFVIWhVHYXJOLeµ~£\RQbIiO U�TV\¾��°RKaQRHYIW�^ILK[Ii�n�R\RI2O`IL\ � T_O`Ii\ @ fÈTV�^ILXYXJI  bB® *E e Q£TGF½ILHJ\S ILKPO��FZF\ � À ��� � $ �FrFr���� ILHY\bILK�I �µIi�*O`HJ�VIL\½Ñ9ZV\ �PkRh*T_O[HYZF\bN[X�m_\RhFI��FZF\�kR\bhFIi�8mV�bK uVr Jg�RIv�\*dCXYK[HJ\RhFIi\ IL\*O[N[]RKPHY�n�*O Bg� TVU�H�OaHYNPO HYUW]RXJHYjLHJILKlOxeµQRTGF QRHJI�±:XJkRZFKPILN[jiIL\Rj'��k£TV\*O`Ii\£TVkRNP��IikbO`I\£TV�bILjLk !baUa�� �^IiO[K`mVhVOLe8V0T_N�TV�^ILK���°RK�g �VN[kR\RhVIL\ QRIiK9XJILH�O`ILK[TVKPO[HYhFIi\ JÈZFX�d���]w�]b�RIL\*dCXYIi\RITVkR�n��jLkbO[K[H �^O B � ÍFÍ ��� HJILN¬HYNlO�HJ\ ��k£TVXJHJO`T_O`H��FILK	m<��IiK[IiHY\RNlO`HYUWUMkR\bhaUWHJO¬QRIiU S IiKPO¬�FZF\ � u�RHJN ��� Jo�bIL\*dCXYK[HJ\RhFIi\ºTVkbN<ZV]bO`HJN[�n�RIi\ºf:»w]�IiK[HJU�Ii\�O[IL\ � �Í e �A���BH¢�RNP�n�RXYHJI�FFIi\RQW�_T_\R\²U�TV\SN[TVhFIi\�e*Q£TGF QRHJI�O`�RIiZFK[I2O`HJN[�n�RIi\ S ILKPO[I�ILHY\bI���I2��K[HYIiQRHYhVIL\RQRIm9�^ILKPILHJ\RNPO[HYUWUMkR\Rh U�H�O�QRIi\ÏI2»w]�IiK[HJU�Ii\�O[ILXJXYIL\ � T_O`Ii\�kR\RQ�QRIi\�¯oILK[hVXYILHJ�n�RN[KPIL�n�R\�kR\bhFIL\XYHJIi��IiK[\ B � TVNa¯oIiK[�£T_XJO`Ii\¾QRILKcH¢\RKPILhFkb\RhFN[Ii\RILKPhFHYIi\ HJ\ H9�R�£mV\bhFHYhF�_ILH�Oa�VZF\
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TVkb� ILH��\RIiU ���F�RIiK[Ii\ O[�RILZVK[IiO[HYNP�n�RIL\ �9HJ�VIxTVk TV\bhFILNPHYILQbILXJOMN[HY\bQ�T_XYN ����N � �Fc�e¶NP�n�RZF\ hFILjiILHYh_OV�ILK[QbIL\¾���F\b\RIL\ B � ÍUX��g� ZFKlOÎ�£TV�^IL\ TV\RQRIiK[I �\*O`IiK[]RKPIiOnT�O`HYZV\RN[NP�n�RILU�T_OnT �  F �� �RHYNP�RILK9\�kRKV�HYQbILK[NP]RK[°b�n�RXYHJ�n�RIÎfgK[hFIi�R\RHJN[N[I¢hFILXJHYIi��IiKPO B foKPNPO�UWHJO¬QRIiK�\RIikRIL\2H9\£TVXJdCNPILUWIiO`�bZwQRI9QRHYIiN[IiKH¢KP��IiHJO��£T_��Ii\¸QRHJILNPI S HJQRILKPN[]RKP°R�n�RI TVkRNPhFILK[mVkRU O+V�ILKPQRIL\¸���F\R\bIL\ B� TV�RIiK�HYNlO¢IiN�K[IiHYj2�FZFXJXÈhFI-V�IiN[Ii\
jikº�FIiK[NPkR�n�RIL\µe QRHYI H¢\£TVX�dCN[IMT_kb�oILHJ\RI V�ILH�O`ILKPI²·¸Iv�O`�bZwQRI0TVkb�^U �VhFXYHJ�n�RNPOÈ�RZF�RIiU �<HJ�FILTVk²TV\Rjik V�Ii\RQRIL\ Bw� HYILNPILU ¯oILK[NPkR�n�WHYNPO:Q£TVN:��ZVXYhFIi\RQRIVeXYI2O`j2O`I Ñ TV]RH�O`ILXµhFI/V�HJQRU�I2O B
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QRHYIiN[ILU Ñ TV]bHJO`IiX V�ILK[QbIL\ IiHY\RQbHYUWIL\RNPHYZF\£T_XYI ��k£TV\*O[IL\RUWIL�n�£T_\RHYNP�n�RI�¯¢HYILX�O`IiHYXY�n�bIL\RUWZ_�QRIiXYXYI kR\*O[ILK[NPkR�n�*O B �\hH¢�RNP�n�R\RH�O[O ÍCB ! V�HYKPQºjLkb\£mV�n�RNlOÎQ£TVN<ILK V�IiHJO`IiKPO[I JÈIiHYIiK[XYN���G<kR�R�£TVKPQ·¸ZCQRILXJX:IiHY\RhFI2��°R�RKlOxeµQRTVN TVXYN �UWHY\RHJU�TVXJILN<·¸ZCQRIiXYX ! ��°RK � ��_ZF\ �PkRhFHJILKlO`I²cCdCNlO`ILUWIShFIiXJO`Ii\��TV\R\ B �  �� �µkRK+H¢\ V�IL\RQRkb\Rh�QRIiN+H¢\£T_XJdCN[IiN[�n�RIiU�TVN<HY\DH9�RN[�n�b\RHJOPO ÍCBDA V�HJK[QÏQRHYI¢\CkbU�IiK[H��N[�n�bI�·½IiO`�bZwQRI²QRIiK � HY�n�*O[ILU�T_O`KPH�» �<Ii\RZFK[UWHYIiK[kR\bhFN[hFKPkR]R]^I @�� ·º� E E ILHY\bhFILNPIiO`j2O B � ÍG]��cwHJI¸HJNPO�ILHY\��VT_K[H�T�O`HYZV\RILXJXYILN ¯oILKP�8T_�RK[Ii\ kR\RQ XJHYIi��IiKPO E K[kR\RQbjLkRNlOnTV\RQbN[IL\bILK[hVHYIL\ kb\RQ QRHJIjLkbhFIL���VK[HYhVIL\ S ILXJXYIL\w��kR\R�*O`HJZF\RIL\ B cCHYI¢HJNPO�\�kRU�IiK[HJN[�n��I2»bTV�*O�HJ\�QRIiU cCHY\R\RI_ewQRTGFMN[HJI¢UWHJOILHJ\RILU �VZF\*O`KPZFXYXJHYIiKPO`Ii\ ±�Ii�RXYIiKS��Ii�£T_��O[IiO�HYNPOLe¶kR\RQ�N[HJI2V�HJK[Q ZV��O�TVXJN²�<I2��ILK[Ii\RjLUWIiO[�RZCQRIILHJ\RhFIiN[IiO[jiOLe V�IL\R\ºI2»bTV�*O`ISfgKPhFIL�R\bHYN[NPI \RHJ�n�*O9�VZFK[XJHYILhVIL\ B � ÍG_�� �9Ii��Ii\ QRILK<�RZF�bIL\ JgK`m_jLH��N[HJZF\WjLILHJ�n�R\RI2O�NPHYI�N[HJ�n��hFIiK`TVQRI<�^ILH£ILHJ\RQRHJU�Ii\RN[HJZF\£TVXJIL\WcCdCNPO[ILUWIL\pQbkRK[�n��ILHY\bIL\WhFILKPHY\RhFIi\\�kRUWILK[HJN[�n�RIi\�H9kb� V0T_\RQºT_kRN @ �ChFX B H¢�RNP�n�R\RHJOPOOH B® *E2B� TVN��£T_O�ILNWILK[NlOpIiK[U��FhFXYHJ�n�*Oxe¶NPIL�RK�hFK[ZUFVI cCdCNlO`ILUWIºjik�kR\*O[ILK[NPkR�n�RIi\�e0kRU NPZ QRHJIH¢kbN[QRIi�R\�kR\RhWQRILK�fgXYIi�*O`K[ZV\w��g ZC�n�2J:TFTVKPI�jLkÏ�^ILNP�n�RK[IiHY�^IL\ÏkR\RQÏ\RIikRI fgHY\RNPHY�n�*O`Ii\½HJ\pQRHJII ��IL�*O[HJ�FIi\WÑ9ZF\ �Pkbh*T_O`HJZF\RNPX�mV\RhVI�jikShFI/V�HJ\R\RIL\ BF� HJILN[I�fgKPhFIL�R\bHYN[NPI�N[HJ\RQMHY\ H¢�RNP�n�R\RHJOPO ÍwB® jLkbN`TVUWU�Ii\RhFI2�8TGFVO B �\�H9�RN[�n�b\RHJOPO ÍwBy V�HYKPQ QRIiKMfgHY\��Rk8F QRIiK X�T_\RhFK[IiHY�n� V�ILHJO[HYhFIi\ ��ZFkC�XYZVUM��V�IL�n�RNPILX V�HJK[��kR\RhÎNlO`kRQbHYILKlO B �\bN[�^ILN[ZV\RQRILKPI+V�HYK[Q QRHYI�±£K[TVhFI0T_\RhFILhFTV\RhFIi\�eVHJ\ V�HJI/V�ILH�OQRHJI
cCO �FKPkR\RhFNlO`�RIiZFK[HJI&\RHYIiQRK[HJhFNPO[ILK N�K[Qb\Ckb\Rh�hVIL\�°RhVOLe�kRU QRHJI¾TV\RhFIiK[IihVO`Ii\��µkRNlOnmV\bQRI��k£TV\*O`H�OnT_O[HJ��jLk½��IiN[�n�RKPILHY�^IL\ B
�%$�� � ) � (+*@? ( )�? ( ! � (+*-( ) ,'! 5�� A   % ) C � 9:CD(+,/,
�\�QRHJILN[IiU H9�RN[�n�R\bHJO[O V�HYK[Q�QRTVN0ILK V�IiHJO[ILKPO[I�JÈIiHYILKPXYN���G9kb�R�£TVKPQ½·¸ZwQbILXYX^ILHJ\RhFI2��°R�RKPO BR� T#�UWHJOo�VZVU�U O¬IiHY\RI [ ILNP�n�RK[IiHY�Rkb\RhMjLkbU foHJ\RN`T�O`jVe�QRHJI9jikR\£mV�n�bNPO0\RTV�n�pILHJ\RILU ��°R�n��N[�n�bK[HJOPOTVkRNPN[HJIL�*O B1S HYI�QbILK�cRcbG��G¢TVUWHYX�O`ZF\bZF]�IiK`T_O[ZFK E X B�@ !VB®�E �^ILNP�n�RK[IiHY�bO�ILN²ILHJ\�IiHY\RQbHYUWIL\w�N[HJZF\£TVXJILN cCdCNPO[ILU½eÈkb\RQ)V�HJI��^ILH¬QRIL\ N[IiU�HJILUW]RHYKPHYN[�n�bIL\ ·¸IiO[�RZwQbIL\;hFHJ�bOaILN ILHY\bIL\ IiHY\w�hFIiN[�n�RK[mV\R�*O`Ii\ cbT_O[j �FZF\ J:TVK[TVUWIiO`IiK[\�e�QbILKÏTV\6I2»w]^ILK[HJU�Ii\*O`ILXJXYI � T_O`Ii\ ZCQRILKÏT_\RQRILKPI��IL�n�R\�kR\RhVIL\&TV\bhFIL]£T FVO+V�IiK[QRIi\ºUMk�F @ �ChFX B H9�RN[�n�b\RHJOPO�H BDAVE2B _
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foXJIL�*O`KPZF\w�foXJIL�*O`KPZF\ S Ii�n�RN[IiX V�HJK[��kR\Rh Iv»w]RXYHJjLHJOLeRV�TVN½ILHY\bIV�ILN[Ii\*O`XYHJ�n�RI�H9\b��ZFK[QbILK[kb\RhMTV\�QRHYI<jLk���Ii\CkwO`jLIi\RQRIi\Df��RILZFKPHYIi\phFI/V�ILNPIL\�HJNPO B H9k8FFILKPQRILUHYNlO0QRHJI ·¸I2O`�RZCQRIÎTVXJN �9mV�RILKPkR\RhSjikRU�Iv»RT_��O[IL\�¯�HJILX�O`ILHJXY�n�RIi\R]RKPZF�RXYIiU jLk�NPIL�RIi\½kb\RQÏHYNPOQRIiN V�ILhFIi\ÏTVkR�n�p�_ZF\RN[HJNPO[IL\*O0�FIiK[�^ILNPN[ILKP�£TVKie"V�TVN��^ILH^N[IiU�HJILUW]RHYKPHYN[�n�bIL\�·¸IiO[�RZwQbIL\p\RHJ�n�*OQRIiK²±^T_XYX¬HYNPO B fgNSHYNlOSQ£TV�bILKS]RKPHY\RjiHY]RHJILXYXoU��FhFXJHY�n��e �PILQ"V�IiQRI½foHJ\RN[�n�bK`mV\R��kR\bhReoTVkR�n� QRHJITVkb�ÈILHJ\RQRHJU�Ii\RN[HJZF\£TVXJIÎcCdCNPO[ILUWIVe�jLkÏ°R�^ILK V�HY\RQbIL\ B Ð�k£TV\*O`Ii\RUWIL�n�£TV\bHYN[�n�bIa¯¢HYILX�O`IiHYXY�n�bIL\w�UWZwQRIiXYXJIS�RHYI2O`IiO ILHJ\RIL\ ILHY\w�8TV�n�RIL\;cCOnT_KPO`]bkR\R�*Oxe QRILK ILN ILK[XYTVkR�bOLe N[IL�bK hFIi\£TVk;QRIi\?fgHY\w�

�£k8F<�FZF\ hFILZFUWIiO[K[HJN[�n�RIiK ¯oIiK[jLIiK[KPkR\Rh�kR\bQSfgXYIL�*O[K[ZF\w�fgXYIL�*O[K[ZF\ S Ii�n�RN[IiX V�HJK[��kR\Rh TVkw�RQRHJIILXJIL�*O`KPZF\RHJN[�n�RIWcCO[K[kR�*O[kRKÎjLk&kR\*O[ILK[NPkR�n�RIi\ B cwZFUWHJO����F\R\RIi\¾�RHYIiK�]RK[HJ\RjLHJ]RHYIiXYXJI JgKPZF�RXYIiU�IhFkbO<T_\RhFILhFTV\RhFIi\ V�ILKPQRIL\ B� TVN ·½ZwQRIiXYX �^ILN[�n�bK[ILHJ�bOÎIiHY\RI Z��µIi\RIVe^ILHJ\RQRHJU�Ii\RN[HJZF\£TVXJI Ñ I2O[O[I UWHJO�� JgXYm_O`jiIL\�e�QRHJIILHJ\½foXJIL�*O`KPZF\½]RK[Z E HJO[O[ILKP]RX�T_O[j�IL\*O[�£mVXJO @ �£TVXJ��I [ T_\RQb��°RXJXYkR\Rh E e��	��
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��TVU E H�O[O`IiK[]RXYT_O`j	* B �" � § ¤ $ �ª «� § ¤ �ª � § ¤ HYNlOÎILHJ\;��mV�bXYZF]^ILK[T_O`ZFK<��°RK fgXYIi��O[K[ZF\bIL\TVU N�KlO+*:U�H�O0QRIiU cw]RHJ\½�¾kR\bQ(�" � $ �" � § ! � �" � § # B� ILK�IiK[NlO`I f ILKPU N[]bHYILhVILXJO�QRHYI¸��HY\RI2O`HYNP�n�RI&fg\RIiK[hFHJI QRILKpfoXJIL�*O`KPZF\RIi\ V�HYILQbILKLeV�Z���^ILH Q£TVN�f K`T_\RNP��IiK[U�T_O`KPH�»wILXJILUWIL\*O � \�kRK¢j/V�HYNP�n�RIL\&\RmV�n�RNPO[IL\ �¢T_�n�C�RTVK[\�V�HJK[�*O B H¢k�FFILK��QRIiU �_TVKPHYHJILKPO�IiN�QRkRKP�n� ILHJ\RIaILHY\b�RILH�O`XYHJ�n�RI hFILZVU�I2O`K[HJN[�n�RI ¯oILKPjLIiK[K[kb\Rhp�FZF\ [ HY\RQbkR\RhWjLk[ HJ\RQRkR\Rh&kbU QRIi\ [ IiO`K[TVh ( Bg� HYIiNMHYNlO²TV\£T_XYZFh jikRK²fgXYIi��O[K[ZF\C��Jg�RZF\RZV\�Ñ<ZF]R]RXJkR\Rh&HJ\E X B9@ !FBy�E eV�IL\R\ U�TV\ Q£Tx�VZF\ TVkRNPhFIL�*Oxe�Q£TGF;NPHY�n� QRHJIºZF]bO[HYU�TVXYI�¯oIiK[jLIiK[KPkR\Rh?�^ILK[IiHJO[NILHJ\RhFIiNPO`IiXYX�O �£TV�^I B � HYIW\£mV�n�bNPO`Ii\;�^ILHYQbIL\ f ILKPU�IW�^ILN[�n�bK[ILHJ��Ii\;QRHJI�fgXJIL�*O`KPZF\w��fgXJIL�*O`KPZF\S IL�n�RNPILX V�HJK[��kR\Rh B fgHY\RI � ZF]R]^ILXJ��IiN[IiO[jLkR\bhÎILHY\bILNgÑÎIiOPO`Ii\R]RX�T�O`jLIiN¶HYNlO:UWHJOÈQRIiK���ZFkRXJZFUM�w�IL\bILK[hVHYI  jik �^ILjLTV�RXJIL\�e�kb\RQ¾QRHYI [ ILN[I2O`jikR\Rhº�^IL\RTV�n���£TVKPO[ILKcJgX�m_O[jLISUWHJO¢QRILK fg\RIiK[hFHJI: B H�QRQRH�O`H��FI½Ñ9ZF\bNPOnT_\�O[IL\ NPHY\RQ�N[Z hFI/V�mV�RX�OTV�ZFK[QbIL\�e¬Q£TGF Q£TVNW�n�RILUWHYNP�n�RI J ZVO`Ii\�O[H�TVX, 5.-�= $ r ��°RKWTVXYXJIDfÈIiU�]^ILK[T_O`kbK[IL\ - QRHJI½�RTVXY�^I [ TV\RQb��°bXYXYkb\Rh¾hFI/V�mV�RKPXYILHJNPO[IiOxeoNPHYIL�bIH¢�bN[�n�R\RH�O[OOH B¡AwB¡AwB� T¾Q£TVN f K`TV\RNl��ILKPU�T_O[K[H¼»bIiXYIiU�Ii\�OSTVXYN²fg\RIiK[hFHJILILHJ\R�RIiHJOSQRHJIL\*Oxe � $/� e¶�RXJILHJ��Ii\?QRK[IiHJ:T_K`TVUWIiO[ILK¬°R�RK[HJhRe�kRU ILHJ\ @ K[IxT_XYILN E c�dwNlO`IiU�jikp��IiN[�n�RKPILHJ��Ii\  e : kR\RQ ( Bw� T_��°RK¬N[HJ\RQ�^ILHYNP]RHYIiXY�£T���O�QRK[IiH J:TVK[TVUWIiO`KPHYNPHYILKPkR\RhFIi\�kR\*O`IiK[N[kb�n��O�V�ZVK[QRIi\ @ fÈTV�^ILXJXYI ÍwB`!#EvB� HYIiN[I J:TVK[TVU�I2O`KPHYN[HJILKPkR\RhFIi\cV�ILKPQRIL\SQRIiK�H9\£TVX�dwNPI�HJU���ZFXYhVIL\RQRIi\ H9�RN[�n�b\RHJOPO¶jLkbhFK[kR\C�QRI hFIiXYILh_O B
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KM>$XiXi�,� AJ���8X ) + HC n 45� 4�46464�464 45� 4�464�46464 4�� 46464�464�45 n 45� 4�46464�464 45� 4�464�46464 C6� 9�5���464�4E n C���C ;6464�464 45� 4�464�46464 x:45�87"5UE�46464
9 n x C�� E�<>7�4�464 45� 4�464�46464 x:45� 9>�64�46464
= n xz5�� 5�9�464�464 45� 4�464�46464 4�� �6<6��464�4
� n x C�� ;�56=�4�464 45� 4�464�46464 x C��87UE6��46464
7 n x C�� 9�C�E64�464 45� 4�464�46464 C6� ;�9�56464�4
< @ C���C <>7�4�464 45� 4�464�46464 x C�� <�5"5646464
; n 5�� E�7��64�464 45� 4�464�46464 x:45� 4�485646464C 4 n C���C <6�64�464 45� 4�464�46464 5?�.C-9�<�464�4C8C @ x C�� 5>7��64�464 45� 4�464�46464 xz5�� ��5UE�46464Cy5 n 5�� E�7��64�464 45� 4�464�46464 C6� 9�56=6464�4CfE n x E5� �)C-9�4�464 45� 4�464�46464 4��8=UE>7�464�4C�9 @ x C�� �)C�<64�464 45� ;�46;�46464 5?�8=��"E�464�4C�= @ x C�� �)C�<64�464 x:45� ;�46;�46464 5?�8=��"E�464�4C � n E5�87�<6;64�464 45� 4�464�46464 x:45� =$C�<�46464C�7 @ C���C <6;64�464 45� 4�464�46464 E�� 5�9���464�4C < n x E5� E�5�464�464 45� 4�464�46464 x C�� <�7���46464C ; n E5�87��"E64�464 45� 4�464�46464 C6� <6<�=6464�4564 n 9A� �)C��64�464 45� 4�464�46464 4��E7�E6<�464�45$C n xB9A��C�=�464�464 45� 4�464�46464 x:45�876=�;�46464585 @ xB9A� 5>7�;64�464 45� 4�464�46464 C6� 9)Cf56464�45"E @ x E5�87��6464�464 45� 4�464�46464 xz5�� <�<�9>464645�9 @ E5� ;�;�9�4�464 45� ;�46;�46464 x C���CfE6;�464645�= @ E5� ;�;�9�4�464 x:45� ;�46;�46464 x C���CfE6;�4646456� n 9A� E�4$C�4�464 45� 4�464�46464 E��.C��$C 464�45>7 n =�� ;�;6464�464 45� 4�464�46464 4�� <6<>7�464�4
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9�; @ �5� 56<�=�4�464 x:45� ;�46<�46464 =?�.C�<>=�464�4
=�4 n x:;5� <)C�E64�464 x:45� 4�4$C 46464 x:95� E>7���464�4
=�C n xC�45��C�969>46464 x:45� 4�4$C 46464 xC6� ;�9)C 464�4
="5 @ x:;5� =856=�4�464 x:45� ;�46<�46464 x 4�� 46�"E�464�4
=UE @ x:;5� =856=�4�464 4�� ;646;�464�4 x 4�� 46��9>464�4
=�9 n ;5� 4�;$C�4�464 4�� 464$C 464�4 95�E767UE6464�4
=6= n C 4�� 5�<$C 464�4 4�� 464$C 464�4 5?� �85"E6464�4
=�� @ ;5� 4�;85�4�464 4�� 464$C 464�4 4�� <648E6464�4
=�7 n xC"C���C ;�=646464 x:45� 4�4$C 46464 x:95�8=�46��464�4
=�< n xC"C�� =85���46464 x:45� 4�4$C 46464 x 5?� 4>7PC 464�4
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KM>$XiXi�,� AJ���8X ) + H
=�; @ x:;5��C�=�9�4�464 x:45� 4�485646464 x =?� 56=�9>464�4
�64 n C 4�� 5�<$C 464�4 4�� 464$C 464�4 95� 4�=646464�4
�$C n C8C6� �6;�=6464�4 4�� 464$C 464�4 5?�.C�4�<6464�4
�85 @ ;5� 4�;�9�4�464 4�� 464$C 464�4 =?� <>7�C�464�4
�"E n xCf5�� 4�5�C 46464 x:45� 4�485646464 x =?�E7��"E�464�4
��9 n xCf5�� 469�<�46464 x:45� 4�4$C 46464 xzE�� E6�"E�464�4
��= @ xCf5���C <6��46464 4�� 46464�464�4 xC6�.C�;"E�464�4
�6� n C8C6� �6�>7�464�4 4�� 464$C 464�4 95�8=�C 46464�4
�>7 n Cy5?�8="5�C 464�4 4�� 464$C 464�4 E�� E6�69�464�4
�6< @ C8C6� ;6464�464�4 x:45� ;�4>7�46464 C6� 9�<�7�464�4
�6; @ C8C6� <6;6;�464�4 4�� ;$C�4�464�4 C6� 9�<�7�464�4
7�4 n xC�E5� 9�E�9>46464 x:45� 4�485646464 x =?� 5�9�;�464�4
7PC n xC�E5� 9�E�9>46464 x:45� 4�4$C 46464 xzE�� <85UE�464�4
7U5 @ xC"C�� <)C =646464 4�� ;64>7�464�4 x ��� E6<�9>464�4
7�E @ xC"C�� <)C =646464 x:45� ;)C"C 46464 x ��� E6<"E�464�4
7�9 n Cy5?� 5�46��464�4 4�� 464$C 464�4 =?�E7�<��6464�4
7�= n CfE�� <6;�=6464�4 4�� 464$C 464�4 E��8=�CfE6464�4
7�� n xC-9A� ��5�4�46464 x:45� 4�485646464 x =?� ;>7PC 464�4
767 n xC-9A� ��56=646464 x:45� 4�4$C 46464 xzE��.C�464�464�4
7�< n CfE�� �6464�464�4 4�� 464$C 464�4 =?� ;856�6464�4
7�; n C�95� 98E$C 464�4 4�� 464$C 464�4 95� <$C 46464�4
<64 @ C8C6�8=6=���464�4 4�� 464$C 464�4 ��� �>7UE6464�4
<$C @ C�95�8=��64�464�4 4�� 464$C 464�4 5?� �"E�;6464�4
<85 n xC =�� <)C�4�46464 x:45� 4�4$C 46464 x =?� 5�9�<�464�4
<"E n xC =�� <)C�4�46464 x:45� 4�4$C 46464 xzE�� <85"56464�4
<�9 @ xC-9A� ��5UE�46464 x:45� 4�485646464 x07�� 4>7�4�464�4
<�= @ xC-9A� ��5"5646464 4�� 46464�464�4 x 5?� 464$C 464�4
<6� @ C�95� 4�9�4�464�4 4�� 464$C 464�4 ��� ;"E>=�464�4
<>7 @ C�=?�8="5UE�464�4 4�� 464$C 464�4 95� ;�9>46464�4
<6< n xC�7?��C ;>7�46464 x:45� 4�4$C 46464 x =?�E7�46<�464�4
<6; n xC�7?� 585�9>46464 4�� 46464�464�4 xzE�� E646��464�4
;64 n xC�7?�87UE�=646464 x:45� 4�485646464 x ��� ;6<�=6464�4
;$C n xC�<5� 4>=�4�46464 x:45� 4�4$C 46464 x:95�8=��856464�4
;85 @ xC�7?� 9P5�;�46464 4�� ;646<�464�4 x 5?� �6<�=6464�4
;"E @ xC�7?� 9P5�;�46464 x:45� ;�46;�46464 x 5?� �6<�=6464�4
;�9 n xC�;5��Cy5�;�46464 x:45� 4�4$C 46464 x07��.Cf56=6464�4
;�= n xC�;5� 9P5�9>46464 x:45� 4�4$C 46464 x:95�E7PC"C 464�4
;6� @ xC�7?� 4�<�=646464 x:45� 4�485646464 x07�� <>7PC 464�4
;>7 n xC�;5� ;��64�46464 x:45� 4�4$C 46464 x ��� 4646<�464�4
;6< @ x 5�45� 4�<6;�46464 4�� 46464�464�4 xzE�� <"E>7�464�4
;6; @ xC�;5� =6�6;�46464 x:45� 4�485646464 x <��.C�E"E�464�4C�4�4 @ x 5�C�� 4>="5646464 x:45� 4�4$C 46464 x ���.C�E6<�464�4
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KM>$XiXi�,� AJ���8X ) + HC n 45� 4�46464�464 4�� 46464�464�4 4�� 464�46464�45 n 45� 4�46464�464 4�� 46464�464�4 C6� 9�56�6464�4E n C���C ;$C�4�464 4�� 46464�464�4 x 4��E7U5UE�464�4
9 n x C�� E�<6�64�464 4�� 46464�464�4 x 4�� 9��64�464�4
= n xz5�� 5"E6;64�464 4�� 46464�464�4 4�� �6<8E6464�4
� n x C�� ;�46<64�464 4�� 46464�464�4 xC6�E7�="56464�4
7 n x C�� 9�C-9�4�464 4�� 46464�464�4 C6� ;�9>46464�4
< @ C���C <>7�4�464 4�� 46464�464�4 xC6� <85�C 464�4
; n 5�� E�7��64�464 4�� 46464�464�4 x 4�� 464$C 464�4C�4 n C���C <�=�4�464 4�� 46464�464�4 5?�.C-9>;6464�4C"C @ x C�� 5�9�;64�464 4�� 46464�464�4 x 5?� �"E64�464�4Cf5 n 5�� E�7��64�464 4�� 46464�464�4 C6� 9�5�=�464�4C�E n x E5� ��5�C�4�464 4�� 46464�464�4 4��8=6="E6464�4C-9 @ x C�� ��5�464�464 4�� ;646;�464�4 5?�8=��)C�464�4C = @ x C�� ��5�464�464 x:45� ;�46;�46464 5?�8=��)C�464�4C�� n E5�87�;6464�464 4�� 46464�464�4 x 4��8=�C =6464�4C�7 @ C���C <6<64�464 4�� 46464�464�4 E�� 5�9?7�464�4C�< n x E5� 56;6464�464 4�� 46464�464�4 xC6� <6<856464�4C�; n E5�87��85�4�464 4�� 46464�464�4 C6� <6<��6464�45�4 n 9A� �)C =�4�464 4�� 46464�464�4 4��E7�9P5�464�45�C n xB9A��C�98E64�464 4�� 46464�464�4 x 4��E7�E6;�464�45"5 @ xB9A� 56<$C�4�464 4�� 46464�464�4 C6� 98E)C�464�45UE n xB9A��C8C��64�464 4�� 46464�464�4 xzE��.C�E6;�464�45�9 @ E5� ;�;�=�4�464 4�� ;646;�464�4 xC6�.C�E�=6464�456= @ E5� ;�;�=�4�464 x:45� ;�46;�46464 xC6�.C�E�=6464�45�� n 9A� 56<�9�4�464 4�� 46464�464�4 E��.C�7�7�464�45�7 n =�� ;�;>7�4�464 4�� 46464�464�4 4�� <>7"5�464�45�< @ x E5� ;)C�464�464 4�� ;646;�464�4 xzE��E7��64�464�45�; n x =�� =85�;64�464 4�� 46464�464�4 x 5?� �856=6464�4E64 n x =�� =85�;64�464 4�� 46464�464�4 xC6�.C�;6;�464�4E$C @ x E5� ;)C�464�464 x:45� ;�46;�46464 xzE��E7��64�464�4E85 @ E5� ��5�9�4�464 4�� 46464�464�4 95� 4�=6�6464�4E"E n �5� =$C�;64�464 4�� 46464�464�4 5?�.C��69�464�4E�9 @ �5� �>=��64�464 4�� 46464�464�4 x 4�� 4646��464�4E�= n =�� ���6�64�464 4�� 46464�464�4 E�� E64�7�464�4E6� n x:�5�87�C-9�4�464 4�� 46464�464�4 xzE�� E�9�7�464�4E>7 n x:�5�87"5�464�464 4�� 46464�464�4 x 4�� 9�7���464�4E6< n �5� 9>;$C�4�464 4�� 46464�464�4 95�8=��>=�464�4E6; n x 7?� ;�4�=�4�464 4�� 46464�464�4 x 5?� �85�9>464�4
9�4 n x 7?� ;�4�=�4�464 4�� 46464�464�4 xC6�.C�;6<�464�4
9)C @ x:�5�87�C�<64�464 4�� 46464�464�4 x:95� 969���464�4
9�5 @ x:�5�87�C�7�4�464 4�� 46464�464�4 4�� �85"E6464�4
98E n 7?� ;�4�=�4�464 4�� 46464�464�4 5?� �85�9�464�4
969 @ �5� 56<�=�4�464 4�� ;646;�464�4 =?�.C�<>=�464�4
9>= n x:;5� 56;$C�4�464 4�� 46464�464�4 xzE�� 46<�9>464�4
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KM>$XiXi�,� AJ���8X ) + H
9�� n x:;5� E)C�;64�464 4�� 46464�464�4 x 4�� �6<�9>464�4
9�7 n 7?� ;�4�=�4�464 4�� 46464�464�4 95� 4�=$C�464�4
9�< n ;5� 4�;6�64�464 4�� 46464�464�4 C6� ;64)C�464�4
9�; @ �5� 56<�=�4�464 x:45� ;�46;�46464 =?�.C�<>=�464�4
=�4 n x:;5� <)C�E64�464 4�� 46464�464�4 x:95� E>7���464�4
=�C n xC�45��C�969>46464 4�� 46464�464�4 xC6� ;�9)C 464�4
="5 @ x:;5� =856=�4�464 x:45� ;�46;�46464 x 4�� 46�"E�464�4
=UE @ x:;5� =856=�4�464 4�� ;646;�464�4 x 4�� 46�"E�464�4
=�9 n ;5� 4�;6464�464 4�� 46464�464�4 95�E767UE6464�4
=6= n C 4�� 5�<$C 464�4 4�� 46464�464�4 5?� �85"E6464�4
=�� @ ;5� 4�;85�4�464 4�� 46464�464�4 4�� <648E6464�4
=�7 n xC"C���C ;�=646464 4�� 46464�464�4 x:95�8=�46��464�4
=�< n xC"C�� =85���46464 4�� 46464�464�4 x 5?� 4>7PC 464�4
=�; @ x:;5��C�=�9�4�464 4�� 46464�464�4 x =?� 56=�9>464�4
�64 n C 4�� 5�<$C 464�4 4�� 46464�464�4 95� 4�=646464�4
�$C n C8C6� �6;�=6464�4 4�� 46464�464�4 5?�.C�4�;6464�4
�85 @ ;5� 4�;"E64�464 4�� 46464�464�4 =?� <>7�C�464�4
�"E n xCf5�� 4�5�C 46464 4�� 46464�464�4 x =?�E7��"E�464�4
��9 n xCf5�� 469�<�46464 4�� 46464�464�4 xzE�� E6�"E�464�4
��= @ xCf5���C <6��46464 4�� 46464�464�4 xC6�.C�;"E�464�4
�6� n C8C6� �6�>7�464�4 4�� 46464�464�4 95�8=�C 46464�4
�>7 n Cy5?�8="5�4�464�4 4�� 46464�464�4 E�� E6��7�464�4
�6< @ C8C6� ;64$C 464�4 x:45� ;�46;�46464 C6� 9�<�;6464�4
�6; @ C8C6� ;64$C 464�4 4�� ;646;�464�4 C6� 9�<�;6464�4
7�4 n xC�E5� 9�E�9>46464 4�� 46464�464�4 x =?� 5�9�;�464�4
7PC n xC�E5� 9�E�9>46464 4�� 46464�464�4 xzE�� <85UE�464�4
7U5 @ xC"C�� <)C =646464 4�� ;646;�464�4 x ��� E6<�9>464�4
7�E @ xC"C�� <)C =646464 x:45� ;�46;�46464 x ��� E6<�9>464�4
7�9 n Cy5?�.C�<6;�464�4 4�� 46464�464�4 =?� <64�5�464�4
7�= n CfE�� ;64856464�4 4�� 46464�464�4 E�� 9�;�7�464�4
7�� n xC-9A� ��5�4�46464 4�� 46464�464�4 x =?� ;>7PC 464�4
767 n xC-9A� ��56=646464 4�� 46464�464�4 xzE��.C�464�464�4
7�< n CfE��8=�7PC 464�4 4�� 46464�464�4 =?� ;"E�5�464�4
7�; n C�95� 9�5�9>464�4 4�� 46464�464�4 95�E7�<�<6464�4
<64 @ C8C6�8=UE64�464�4 4�� 46464�464�4 ��� �6<�46464�4
<$C @ C�95�8=��$C 464�4 4�� 46464�464�4 5?� �$C <6464�4
<85 n xC =�� <)C�4�46464 4�� 46464�464�4 x =?� 5�9�<�464�4
<"E n xC =�� <)C�4�46464 4�� 46464�464�4 xzE�� <85"56464�4
<�9 @ xC-9A� ��5UE�46464 4�� 46464�464�4 x07�� 4>7�4�464�4
<�= @ xC-9A� ��5"5646464 4�� 46464�464�4 x 5?� 464856464�4
<6� n C�95� E6;6��464�4 4�� 46464�464�4 7��.C�<�;6464�4
<>7 n C�=?� <$C�4�464�4 4�� 46464�464�4 =?� 5�9>;6464�4
<6< @ C�95�.C�;$C 464�4 x:45� ;�46;�46464 7�� <64�;6464�4
<6; n xC�7?��C ;>7�46464 4�� 46464�464�4 x =?�E7�46<�464�4
;64 n xC�7?� 585�9>46464 4�� 46464�464�4 xzE�� E646��464�4
;$C n C�=?� <$C�4�464�4 4�� 46464�464�4 ��� �>76=�464�4
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KM>$XiXi�,� AJ���8X ) + H
;85 n C�7�� 464$C 464�4 4�� 46464�464�4 95�8="5�=�464�4
;"E @ C�95�.C�;$C 464�4 4�� ;646<�464�4 7�� <64�;6464�4
;�9 n xC�7?�87UE�=646464 4�� 46464�464�4 x ��� ;6<�=6464�4
;�= n xC�<5� 4>=�4�46464 4�� 46464�464�4 x:95�8=��856464�4
;6� @ xC�7?� 9P5�;�46464 4�� ;646;�464�4 x 5?� �6<�=6464�4
;>7 @ xC�7?� 9P5�;�46464 x:45� ;�46;�46464 x 5?� �6<�=6464�4
;6< n C ��� ;6;6��464�4 4�� 46464�464�4 7�� E6;�7�464�4
;6; n C <��.C�<6��464�4 4�� 46464�464�4 =?� 5�9?7�464�4C�4�4 @ C ��� ;6;6<�464�4 4�� 46464�464�4 E�� 9�5>7�464�4C�4)C n xC�;5��Cy5�;�46464 4�� 46464�464�4 x07��.Cf56=6464�4C�4�5 n xC�;5� 9P5�9>46464 4�� 46464�464�4 x:95�E7PCf56464�4C�48E @ xC�7?� 4�<�=646464 4�� 46464�464�4 x07�� <>7PC 464�4C�469 n C <��.C�<6��464�4 4�� 46464�464�4 ��� �>7�9�464�4C�4>= n C ;�� �6464�464�4 4�� 46464�464�4 95�E7�E�5�464�4C�4�� @ C ��� ;6;6;�464�4 4�� 46464�464�4 <�� 9�;>=�464�4C�4�7 n xC�;5� ;��64�46464 4�� 46464�464�4 x ��� 4646<�464�4C�4�< @ x 5�45� 4�<6;�46464 4�� 46464�464�4 xzE�� <"E>7�464�4C�4�; @ xC�;5� =6�6;�46464 4�� 46464�464�4 x <��.C�E"E�464�4C"C 4 n C ;��8=�7U56464�4 4�� 46464�464�4 7��.C�E69�464�4C"C8C n 564�� 9�5���464�4 4�� 46464�464�4 =?� ;6<�<6464�4C"Cy5 @ C ;�� <64�=6464�4 x:45� ;�46;�46464 95�.C"C8C�464�4C"CfE @ C ;�� <64�=6464�4 4�� ;646<�464�4 95�.C"C8C�464�4C"C�9 @ x 5�C�� 4>="5646464 4�� 46464�464�4 x ���.C�E6;�464�4C"C�= n 564��.C"C"C 464�4 4�� 46464�464�4 <�� 9)C 46464�4C"C � n 5$C6� <6464�464�4 4�� 46464�464�4 ���.C�E�7�464�4C"C�7 n 5$C6�8=�4�=6464�4 4�� 46464�464�4 <��8=6=646464�4C"C < @ C ;�� 9��$C 464�4 4�� 46464�464�4 ;�� 5�;�7�464�4C"C ; n 585?� E"E6��464�4 4�� 46464�464�4 7�� 98E69�464�4Cf564 @ 585?� 9���=6464�4 4�� 46464�464�4 =?� 5���5�464�4Cf5$C @ 5$C6� ;�9>=6464�4 4�� 46464�464�4 ;��8=6=6;6464�4Cf585 @ 5"E�� 9�5�<�464�4 4�� 46464�464�4 7��8=��69�464�4
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