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qAr�qAo�zEtv y h oVr iB� rQ� hj� �Qn;yuquo � � r � z � r fB� � � r|r i3k raÉBn¥�Qn;z h yu�bn;yAquoVo�� f3h w¯n k o fBh n;zOrQy k rTr i3k tn ¤?hj¤ o !
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� rZw �uh yuquoOn i qur � y h �� lo�r i qun i r��� ln;o�npy k r f3h o f �Ar i�k n;�+rQ�jrQ�Zr1� i r � n f n�r i3k r^r Ç rQz � �Po�n f rZ�±n��� ln;o�qur
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o � � r f r �uf r i rQy k n�o } n k oOqur � � r � z{n{z � qbn;y���Qn{rQz a , 1;6 � o�qur¥n;�Qn fBf r k n f|� z{n�z � qbn;yª��mn{rZz
c 2;.�,/8^eA2;8+:?6 �. kFh � hP� n;yuquo{n f r i3kFf3h �� ln;o�qur�qAo�zEtv y h o " ¡A� ¡ # r�n f rQ�±n+�� ln;o�qAr h yA² �&³rQyu� h n�np� h z{n{r�n � � h �mn;yAquo�o
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o � � r�r i�k tn�qur�n;�Qo f quo��Zo�z�n h y kF�uh �� ln;o{n;o�r Ç��uf r iBi n f � � r�o } n k o�qur�a , 1;6 qur hÈÇ n f qur ¤ np�Pr f } n �
�Zo�z � � r h z{rZq h n k n;zOrQy k r c 2;.�,/8^eA2;8+:?6 qur hÈÇ rVqAr ¤ np�Pr f¦k n;z��¦trQz��ArQz � � n;� � � r f � hjf � � y i3k9³n;yu� h n �

, o�y iBh qAr f npyuquou�Wn;w;o f nA�Ao � n f h y h � h np�
" )�� .%& � # * " , a , 1;6 . & c 2;.�,/8^eA2;8+:?6�1 . , 1 # .

o � � n;�¨�Qo�y k trZz�o«r i3k n;quo h y h � h n;� , a , 1;6 . & c 2;.�,/8^eA2;8+:?6 1 ��n;o i r°n � � h �mn f n��Pr h qAr�n��� ln;o " ¡A�^� #-��un i3k n � � r i r�qur k r f z h yur�o�r } r hjk o�q hjf r k o�&ba , 1;6 �bo�� k rQyuqAop� i r;�Wn i3iBh z��uo � n f
" ) � .%& � # * " , &$a , 1;6 . & c 2;.�,/8^eA2;8+:?6 1 . , &ba , 1;6�1 # '

� tn i r o�r i�k n;quo h y h � h n;� } o f , a , 1;6 . c 2;.�,/8^eA2;8+:?6 1 �Ên�r Ç rZ� � �� ln;o�qbn^n��� ln;o 2;[],/*32;* } n f tnV�Qo�z � � ro � r f3� zOo f3f n_r;�¯qAr|np�Qo f quo��Qo�z$n f r i�kFfBh �� ln;o�qur#qAo�zEtv y h o " ¡u�M¡ #�n;� h z{nA��qur ¤ r f rQzOo i �Qo;yu�Q� �uhPf � � r
o�n;y h z{n;�AÉutn�y ln;o�r i3k n f tn�z{n hji �Qn;z h yu�bn;yAquo � Ì i3i oxtr�o�� kBh quo�z{rZq h n;y k r�n°n � � h �Qn��� ln;o{qbn f rQ�±n+�� ln;o
�Qn �ui n;� " ¡u� Ò ##n;� h z{n�n;o�r i3k n;quo h y k r f zOrQq h tn fBh o , &ba , 1;6 . c 2;.�,/8^eA2;8+:?6 1 ��e n;� f rZ�±n��� ln;o��mn ��kF�uf nOo} n k o�qAr;� i rQyuquo�&ba , 1;6 � z
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f r i3� � k n;yuquo�yuoOr i�k n;quo � ybnp� , &$a , 1;6 . & c 2;.�,/8^eA2;8+:?6 1 �u�Zo�y } o f z{rVqur i raÉBn;quo �
� n�zOr i z�n } o f z{nA� i r��Qo�y i3h qur f n f z{o i n°n � � h �mn+�� ln;o{qbn��Pr h qur�n��� ln;o " ¡u� � #`n;o°r i�k n;qAo h y h � h n;�
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o � � n;� k n;z��¦trZz ¤?h o��Pn�n f r i�kFf3h �� lnpoOqAr^qAo�zEtv y h o �
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r } r hJk o��Qn �ui n;quo � s iBiBh zE� � rQ�Pn¥qur � y h �� ln;o ¡u� Ñ � Æ �?�Qo�yu�Z� �uh � i r � � r_y ln;o�r ÇAhji3k r � z�r i�k n;quo
i3� �Qr iBi o f �Wo � � r^qAr k r f z h ybn � z{n � � n;� hJ� �mn+�� ln;o h z � �Ítv � hjk n " � }©�ui r?�� ln;o Ñ � ¡ #\qbn�n��� ln;o 2;[ *32;,/* �

� r iBi r i rQy kFh quou�Wo } o f z{n;� hji zOo�qur � to i �aqur fBhj¤ n��� ln;o�quo i r } r hjk o i qbn i n��� lo�r i|� r f z hJk rp� � n f nOr iBi r
r Ç rQz � �Pou�Wn�o�� k rQy��� ln;oOquo�r } r hjk o h yuq hjf r k o�qbnOn��� ln;o 2;[ ,/*B2;* �+rQzÃ�Zo�zOo{n�qur k r f z h ybn��� ln;o�qur � z�n
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e o�qun ¤ r � rZz � � r«y ln;o } o f�� o iBi tv ¤ rZ�|qAr k r f z h ybn f�� z r i3k n;quo iB� �Zr iBi o f � i3h w�y hj� �Qn � � r } o h

�Qn �AkB�uf n;qun � z�n � � n;� hj� �Qn��� ln;o h z � �Ítv � hjk n�qbnOn��� lnpoOrZz �Qo;y iBh qur f n��� ln;o �
� o f o �AkFf o��Pn;quou�gn°o?�Qo f3fQ³rQyA� h n@quo��mn i oEo � o i�k ou� hji3k oxtr;�gn �uf r i rZy���mn«qArOz{n hji qur � z r i�k n9�

qAo iB� �Zr iBi o f �¨�mn f n;� k r f3hP� n � z{nKn��� lnpo y ln;op� qur k r f z h y´tv i3kBh �Qn � " r Ç rZz � �jo n i rZw �uhjf�h � �ui3kBf n � z�n
h y i3k9³n;yu� h n�qur i3k r�t� � kBh zOo��Qn i o �
RTS9��	VU � �!� � ����� � � � � � � � � � 	 � ���� 	VU ��� � WZY���] � , o�y iBh qur f r � z �QrQy#tn fBh o��Zo�z � z{n�� ³n;z��
� n;qbn " $ N;I # �Qo�yArQ� k n;qbn°n�qAo hPi|h y k r fBfB�A�Ak o f r i " � 8b[a01*-*1ND)+[a69* � r�� 8b[©01*-*-ND)+[©69* ) #|rZz � n f n;�jrQ�Po � sf r i�kFfBh �� ln;o�qur�quo;z«tv y h ou� � n f n�r i3k r¥�Qn i oA�Ttr^qun;qbn � o f

$ N�I & � 8b[a01*1*-ND)+[©69* � F � 8b[a01*-*-N£)+[a69* ) ' " ¡u� � #
s h q¦tr h n � o f qAr kFf tn i qur i3k r��QrZy tn fBh o��Qo;y iBhji3k r�rQz h y kFf o�q �A�QhPf|� z{n{yuo ¤ n°n��� lnpou� 2?47018+:?01* " rZz

npq h �� ln;o^n 21)b01*-[Í2;* � r 21)b01*1[Í2;* ) #1� � � r f r �Af r i rQy k n¥o } n k o�qur i r�n;�QrZyuqur f q hPf r k n;z{rZy k r n�� ³n;z � n;qbn �
� r i3i r��mn i ou�¦o r } r hjk o q hPf r k o�o�� i r f�¤ tn ¤ rZ�@tr°qur � � rEn � ³n;z � n;qbn i r�n;�QrZyuqur;�¦rQy � � npy k o � � r�n i
np� k r f n��� lo�r i qAo i h y k r fBfB�A�Ak o f r i iQlnpo ¤?hPi�k n i �Zo�z{o�r } r hJk o i h yAq hPf r k o iQ�

� rZyuquo{n iBi3h z��uzOo�qurZ�±n;yAquo�r i�k r^�QrQy#tn fBh ou� k rZz�� i r�n��Pr h qur^n��� lnpo
 , &0$ N�I(1 . 2?47018+:?01* . , $ N;I(1 ( . " ¡u� � #

r^n f rZ�±n��� ln;o�qur h yA² �&³rQyu� h n�qbn;qun � o f
� *8, " $ N;I . � 8b[©01*-*-N£)+[a69* � # . " $ N�I . � 8b[a01*-*-N£)+[a69* ) # 13'
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$ N�I 	��������� � 8b[©01*-*-N£)+[a69* � � � < " ¡u� � � #
$ N�I 	��������� � 8b[©01*-*-N£)+[a69* ) � � < " ¡u� ��� #

� �A� o�yAquo�n i3hjkF� n��� ln;o h y h � h n;�
" )�� .'& � # * " , &�� 8b[a01*-*1ND)+[a69* � . &�� 8b[©01*-*-N£)+[a69* )�. &0$ N�I(1 . , 1 # .

n � to i n�n � � h �mn��� ln;o�qbn��Pr h qur^n��� ln;o " ¡u� � #1�Ao�� k trZz�� i r
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� � r y ln;o i n kBhPi�} n � n f r i3kFf3h �� ln;oÂqur quo�zEtv y h o " ¡u� � #{n;� h z{n � , o�zOoÎn f rQ�Pn��� lnpo �mn �Ai n;� " ¡u� � � #Îtr
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qun;qur_qur � z�n�yAo ¤ n�n � � h �Qn��� lnpo�qur � z{n f rQ�±n+�� ln;o��Qn �ui n;� �~Ï y kFf r k n;y k ou�bo�� i r f�¤ n;yuquo�o � n f " ¡u� �£Æ #-�
� r f �QrZ��rZz{o i � � rKtr � o iBi tv ¤ rZ� k npz��¦trQz�P�Ar_n � � h �Qn f n f rQ�Pn��� lnpo��mn �ui n;� " ¡u� ��� #-��o � � r f r i3� � k n f tn�rZz

" ) ) .%& ) # * " , &�� 8b[©01*-*-N£)+[a69* � . � 8b[a01*-*1ND)+[a69* ) . $ N;IG1 . , $ N�I . � 8b[a01*-*-N£)+[a69* ) 1 # .
�Zo�zOo f r iB� � k n;quo h y k r f z{rZq h tn fBh o ��� n�zOr i z�n } o f z{nA�?o�r i3k n;quo�qur i3k rÂt� � kFh z{o � n f\i n kBhPi3} n � n f r i �
kBfBh �� ln;o^qur_quo;z«tv y h o " ¡A� � #~r;� k n;� � � n;� " ¡A��� Ñ #1� k n;z��¦trQz��Qo�y i3kFhJkF�uh+� z�r i�k n;qAo iB� �Zr i3i o f qur " ¡u� �£Æ # �
Ï y kFf r k npy k ou�Wo�� i r f3¤ r � � r tr � o iBi tv ¤ rZ��n h yuqun � z k r f �Qr hPf oOr i3k n;quo iB� �Zr iBi o f �
" ) + .%& + # * " , � 8b[a01*-*1ND)+[a69* � . � 8b[a01*1*-ND)+[©69* ) . $ N;I(1 . , $ N;I . � 8b[a01*-*1ND)+[a69* � . � 8b[a01*1*-ND)+[©69* ) 1 # .

h y k r f3�uf r k n;qAo��Zo�zOo f r i3� � k n;quo qbn�n;� k r f n+�� ln;o#quo i qAo hPi&h y k r f3fB�u�Ak o f r i n;o z{r i zOo k rQz � o#r � � r¨y ln;o
tr�o�� kFh qAo��Qo�zÃn�n;�+o f qbn;w�rZzÃn � �uh n �uf r i rQy k n;qun �q� o f o �AkBf o��±npquou�u�Zo�zÃn�r Ç?k rZy iQlnpo�quo�zÎtr k o?quo
qAr^z h y h z hP� n+�� ln;o^qbn��mn �ui n;� h qbn;qur�n �uf r i rQy k n;quo�rZz � Ñ�� ¢ � k n;�Yr i3k n;quo � o?qur i r f �mn �AkB�uf npquo �

� n �uf to Ç�h z�n i r��� ln;ou� k rQ�Qr f rZz{o i np�Pw � y i �Qo;z{rZy k tn fBh o iTi o�� f rVo�zÂtr k o�qAo�n � �uh npybn;� hji n;qAou� h � �ui �
kBf n;yAquo i r �Ai|� o�y k o i � o iBhJkFhJ¤ o i r^n i#�uf3h yu� hP� n hPi\} n;�j�bn i qur i �Zo���r f3k n i rZz r i�kF� qAo i|i3� � i r �e�� rQy k r iQ�
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. z � o;y k o � o iBhJkFhJ¤ oOqbn�n;�+o f qbn;w�rZz�n;ybn;� hPi npqbn�yur i�k r��Qn � tv kF� �jou� i rZw � yuquo�n � o;y k n;quo{rQz �M���£¢ � tr
o } n k o°qur � o iBi3h � h � hJk n f n°w�r f n��� lnpo@n �Ak o;zÐtn kBh �Qn{qur k o�qbn i n iVf rZ�±n��� lo�r i �Qn �ui n hPi n;qAr � � n;qbn i^� n f n



¡ �
� z qun;quo�quo;z«tv y h o � � rQw � yuquo i r � n �Ak o f � hPi3i o��Zo�y i�kFhjkB�uhg� z�nOw f npyuqur ¤ n;y k n;w�rQz i o�� f r¥o �AkBf o i
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yun;qbn@n;q h n;y k n°r Ç o�yur f n f o �uf o£É3r kFhji3k n@qun k n f r } n@qArOr i3k n;��rZ�PrZ�Qr f n iVf rQ�±n+�� lo�r i �Qn �ui n hPi�i rOn h yuqbn
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" zÎtr k o�quo_n �uf r i rZy k n;quoVyur i3k r#�mn � tv kF� �jou� � o fªi r f �bn i rQn;quo_y � z{n iBh y k n Ç rTrZy Ç��Ak nA�¯y � z{n i rQz ³n;y��
kBh �Qn y lnpop� h yur f � h np� " �Zo�y kFf n fBh npyuquo'n � h yu�bn£�aw �uh nKqbn iO� r i � �uhji n i rQz f np� h o?�;tv y h o i o�� f rKn��� lo�r i #�r
� o f¨i r f¦}=� yuqun;z{rZy k n;quo�y � z�n h z � �PrZz{rZy k n��� lnpo^r � � h rQy k r`r`�±n f w¯n;zOrQy k r ��kFh � hP� n;qbnA�Ên �Af r i rQy k n£� i r
�Zo�zOo � z�n�n;� k r f ybn kBhj¤ n f rQn;�PzOrQy k r ¤�h tn ¤ rZ��n;o i zÎtr k o�quo i y ln;op�azOo�yuo kp³o�y h �Qo iZ�

, o�z f rQ�±n+�� ln;o �n �Zo�z � �Pr ÇAh qbn;qur@quo } o f z{n;� hPi zOou� k rZz{o i � � rEo n � z{rZy k oqur��Qo;z � �jr Ç�h qun9�
qAr f r i3� � k n;y k r�qbn�n Ç�h o�z{n kFhj� n��� ln;o�qbn � r fBi3hPi�km³rQyA� h n°rZzËn Ç�h o�z{n i qur } rZ�7�uo«qur�r ÇA� � h �Qn��� lnpo tr�yuo
zStn Ç�h zOo�� h yurQn f yuo�y_t� zOr f o�qur^n Ç�h o�z�n i qur�r } r hJk o � ���Q¢]�s, o;y } o f zOr^n � o�y k n;quo�yuo f r } r f3h quo kFf n9�
�un;�P�uoA��w f o iBi o�z{o?quou��n�n;q h �� ln;o�qur�n Ç�h o�z{n i qur } rQ�7�AoOqAr_r Ç�� � h �mn+�� ln;o��Zo�y i3hPi3k rVrQz iB� � i�kFhJkF�uhjf o i
¬ i r�rQy kmlnpo�® � o f ¬ i r{r i o;z{rZy k r i rQ® ��� r iBi r��mn i ou�ªnEnpq h �� ln;o@qur�n ÇAh o�z{n i_f r �uf r i rZy k n;yuquo«�mn;qbn
¬ i o�zOrQy k r i rQ®{n � zOrQy k n�n��Qo�z � �Pr Ç�h qbn;qArVn � rQybn i � o f#� z } n k o f �Zo�y i3k n;y k r �
Ï y kFf r k npy k ou��r iBi n tr�n � rZybn i^� z�n ¤?hPiZln;o i3h z � � hJ� �mnpqbn�quo �uf o?�Qr iBi oA� � o hPi n�n;��o f qbn;w;rQz qur

} rZ�7�uo�qur^r Ç�� � h �Qn��� ln;oOy ln;o i r¥�bn i r h n�rQz iBh z � �Pr i � h �Qo�yAq h � h o�ybnp� hP� n��� lo;r i quo i n Ç�h o;z�n i qAr�r } r hjk o �
� n ¤ r f qbn;qAr;� k n;� iBh z � � hj� �mn��� ln;o�trT�Zo��Po?�mnpqbn_n � rQybn i¼� n f n h � �Ai3kFf n f oV� h z hjk r iB�u� r f3h o f qAo�n � zOrQy k o
qAr^�Zo�z � �Pr ÇAh qbn;qur �Af o?q �u�Qh quo � rQ�Po i n ÇAh o�z{n i qur } rQ�7�Ao{qur�r ÇA� � h �Qn��� lnpo �
s h q\tr h n w�r f n;�_quo i n Ç�h o�z�n i qur } rQ�7�uo�qur�r Ç�� � h �Qn��� ln;o } o h_� o i3k r fBh o f zOrQy k r ��kFh � hP� n;qbn � o f
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n ÇAh o�z{n i qur } rZ�7�uo�qur_r Ç�� � h �mn��� ln;o¥yun } o f z{n�qur �Q,Í47698+:;,Í41,Í698+2;,PC �Ên;o¥�Qo�y kBf tn f3h o�qun h q¦tr h n�o f3h w h ybn;�Í�
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� o kBf n;�un;�P�uo�qur � r hjk r f �´o i n Ç�h o�z{n i qur } rZ�7�uo�qur�r Ç�� � h �mn+�� ln;o iZln;o@qur f3hj¤ n;quo i n �Ak o�z{n kBh �mn£�
zOrQy k r@n � n f3kBhPf qbn i �jr hji qur°r } r hjk o�qbn i n+�� lo�r i r°�Zo�z�� h ybn;quo i �Qo�z�r i3k n i rQz � h �Qo�yAq h � h o�ybn hPi �
�Zo�zo�o��?É3r kFhj¤ o�qur f rQq �u�ZhPf n i3h zOr i z{o i n�r Ç�� � h �mn+�� ln;o�qAr [©6Q:¯29C n iT� o iBiBh � h � h qbnpqur i �Qo�z � � r�n i
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rZz qur k r f z h ybn;qbn i � hPf � � y i�kp³n;yu� h n i � � o?qurQz y lnpoE�Zo�yuq hj� r f �Qo;zËn f rQn;� h qbn;qur � , o;z{o�r Ç rQz � �jou�
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Ï y kFf r k n;y k ou�ª�Qo�y } o f zOr�n � o;y k n;quo�rQz � ���Q¢ �ª�un i3k n�o�� i r f�¤ n f � � rOo i n Ç�h o;z�n i qAr } rZ�7�uo«qurOr Ç �
� � h �Qn��� lnpo�r Ç��uf r iBi n;z y lnpop�az � qbn;y���Qn�rQz k r f z{o i qur 8#>2?6 �B6D4769*-* �018Y41, 2 qArV�Qr f�k n i n+�� lo�r i �brVy ln;o�rZz
k r f z{o i qAr 6D4769*-* �018Y41, 2 �A�Zo�z{o } n � rQz�o i n Ç�h o�z{n i qur � r f3iBhPi�km³rZyu� h n �
Ï z o ��kFf o i¼k r f z{o i �¯rQy � � n;y k o � z n Ç�h o�z�n|qur � r fBiBhji3km³rQyu� h n_rQy � yA� h n � � r � z{n_qbn;qbn �uf o �ufBh �

rZqbn;qur�y ln;o i r|n;� k r f n¥n � to i n 0���0741N�<4+>2?6 qur � z{n^qbnpqbn¥n+�� ln;ou�?n^�Qo�y kFf n � o iBhJkFhj¤ nVqur � z�n Ç�h o;z�nVqur
} rZ�7�uo_qur¦r Ç�� � h �mn+�� ln;o k rQz � o f o��?É3r kBhj¤ o � r f z hjkBhPf n|qArQq � �� ln;o_qbn � r fBiBhji3km³rQyu� h n|qAr k np� �Af o �uf3h rZqbn;qur
qAr ¤?h quo �n 8#>2?6{0���0741NA<4+>2?6 qAr k n;��n��� lnpo � s�q hJ} r f rZy���mn��bn � r i n f qur iB��kFh �]��tr`z �uhjk o h z � o f3k n;y k r � n f n
i r � o?qur f rQy Ç r f w¯n f o i n Ç�h o�z{n i qur } rQ�7�uo¥qur`r ÇA� � h �Qn��� lnpo¥�Zo�z{o i o;� � �� ln;o¥r } r kBhj¤ n�n;o �uf o��u�PrZz�nVqbn
� r f3iBhji3km³rZyu� h n �

, o�y } o f zOr�qur i3k n;�mn;qAo°rQz �M�¯Æ£¢ �Yn �AkFh � hj� n��� ln;o{qAr�n Ç�h o�z{n i qur } rZ�7�uo°qur�r ÇA� � h �Qn��� lnpou� � o f`i r f
�un i3k n;y k r iB� � h y k nA�¯o } r f rQ�Zr � z�nVnp� k r f ybn kFhj¤ n ¤�h tn ¤ rZ�un;o i zÎtr k o?quo i qAr#� hPf � � y i � f3h �� ln;oVr �n i n;�+o f qbn9�
w;rQy i y ln;op� z{o;yuo kp³o;y h �Qn i rQz$w�r f n;� ��Ï y kBf r k n;y k ou�?rQz ��� Ñ ¢ tr �uf o � o i3k n � z{n ¤ r fBiQlnpo�� hjf � � y i � fBhJkFhj¤ n
qAr } rQ�7�Ao�qur`r Ç�� � h �mn��� ln;ou�Ê�bn i rmn;qbn¥y � z�n^z{o?q hj� �mn��� ln;o¥qAr �q� " ���^�l� � ¢ � � � r;�unp�1trQz qAr_n �uf r i rQy��
k n fV� z zÂtr k o�qAo�qAr �uf o ¤ n°r � � h rQy k rO�bn i rmn;quoErQz � hPf � � y i � f3h �� lnpo � n f n°�Qr f3k n i �Z�±n i3i r i�f r i3kBfBhJk n i
qAr �Af o��u�jrQz{n i � � r f z hjk r_n h yuqunOn�w�r f n��� ln;oOn �Ak o�zÐtn kFh �Qn�quo i n Ç�h o�z�n i qur } rQ�7�uoOqur�r Ç�� � h �mn+�� ln;o �

� r iBi r kBf n;�un;�P�uoA�&o i n �Ak o f r i n �bf z{n;z � � r�o i n f w � zOrQy k o i �Qo�y kFf n�zÂtr k o�qAo i y ln;op� z{o;yuo kp³o9�
y h �Qo i y lnpo iZln;o }=� yAqbn;zOrQy k n;qAo i � � z{n ¤ r � � � rp� i rQw � yuquo�rZ�Pr i �Yn h yuqbn�y ln;oOr i�kmln;o{��rZz��Q�±n f n i n i
}=f o�y k r hPf n i#f rmn hPi rQy kBf r^n;�+o f qbnpw�rQy i zOo�yuo k9³o�y h �mn i r�y lnpop�azOo�yuo k9³o�y h �mn iZ��� oOrQy k n;y k ou�bo�zÎtr k o?quo
� hPf � � y i � f3hjkFhJ¤ o �Af o � o i3k oÂn h yuqbn� fBh n �uf o��A�PrQz{n i{iB�AkBhPi q �Af n;y k rKn } n i rKqAr f r �uf r i rQy k n��� ln;oÎquo
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n�n;��o f qbn;w;rQzrQz � �¯ÆD¢´�AkBh � hj� n � z�n ¤ r f3iQln;o � z � o � �Qo�z{n hji\f rZ�±n Ç n;qun�qbn�� hj� to k r i rVqur } rQ�7�uo�qur
n+�� lo�r i qAo � � r^n h z � � h � hJk n;zOrQy k r�qur � y h qunOrZz �M���Q¢ r�rQz o �AkFf o i#} o f z{n;� hji zOo iQ�

, n;�+r;�ªn;w�o f nA� � z{n � r � � rQybn�q hPi � �ui3iQln;o � �Po i to � �Qn@n f r iB� r hJk o@quo�zÎtr k o?quo�n;ybn;� hPi n;quo°yur i3k r
�Qn � tv kF� �jo ��" �P�bnpyuquo���rZz � n f nOn�r i�kFf3�AkF�uf nOqAr � z n Ç�h o�z{n�qur } rQ�7�uo{qur�r Ç�� � h �mn+�� ln;ou� � �mn��Q�Pn f o
� � r|o f n;� h o��;tv y h o i3� �?ÉBn;�ZrQy k r«tr�z �uhJk o �uf to ÇAh z{o^qur � z�n h y } r fQ³rZyu� h n�n;�+q �AkBhj¤ n ��, o�z{o¥r Ç rQz � �jou�
n � n f3kFhjf quo{n Ç�h o�z{n�qur } rQ�7�Ao{qur�r ÇA� � h �Qn��� lnpo
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rp�bo�� i r f3¤ n;yAquop� i r � � r¥ybn i3hjkF� n��� ln;o ��tr�r Ç rZ� �Ak n;qbn{nOn+�� ln;o 4B2;*-*F0ÍL¯2;* �b�Zo�yu�Z� �uh � i r
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� o k r|n i rQzOrQ�P�un;y���mn " n;� h qurZy k n;���K#^rQy kFf r`o�n ÇAh o�z{n�qAr } rQ�7�Ao�qur|r Ç�� � h �mn��� ln;o " ��� Æ�� #¼r_n f rZw f n
" y ln;op� ¤ tn;� h qbn�#¨qAr¥np��q � �� ln;o ! ?IH A . A?

� r i�k nA�Ên i3iBh zE� � z�n � r f w � y k n ! n k tr � � r � o�y k o k n;� } o f z�n_qAr f n;� h o?��tv y h o�tr f rmn;�jz{rZy k r ¤ tn;� h qbn��
s f r iB� o i3k nA��n;� f rQq hJk n;zOo i �¯r i3k tn¥ybn^� hP� to k r i r|qAr } rZ�7�uo�qur`n��� lo;r i � � � r�w¯n f npy k r � � r i r i n;�+r kF� quo
i o�� f r¥n i z � qbn;y���Qn i � � r � o?qurQz�o��Zo fBf r f rQz � z qbn;quo��Zo�y k r Ç?k o �

� n i �bzOr i zOoOn iBi3h z��un k tr � � r � o�y k o k n;�´� hj� to k r i r f r iBhji3k r �n�r ÇAhji3km³rQyu� h n�qurVo �AkBf n i � o iBi3h � h � h �
qun;qur i qur`z � qbn;y���Qn i yAo�quo�zEtv y h ou� � z{n ¤ r � � � r`o �uf to �ufBh o � �7� � �+r f�k �Qo;y iBh qur f n�n i n;��o f qbn;w;rQy i
y ln;op�azOo�yuo kp³o�y h �mn i z �uhjk o } o f3k r i r|�Q�Pn;z�n � o f�� z{n^z{n h o f ²br Ç�h � h � h qbn;qur#qAr f r �uf r i rZy k n��� lnpo��«s k tr
� � r � o;y k o hPi3i o � o?qur h yA² � rQyu� h n f rQz�� hjf � � y i3k9³n;yu� h n i ybn i � � n hPi o�n �uf rQyuq hP� npquo�qur|yuo ¤ n i n��� lo�r i
� o?qur i r f|h y k r f r iBi n;y k r�� s|o � � r kB� quo h yuq h �mn�� k n hji � � r i�kmlo�r i �Zo�y kFh y � npzÃn h yAqbn�rQz�n;�+r f�k o �

"_�AkBf n � � r i3kQln;o }=� yAqbn;zOrQy k n;� i r f3h n ! n k tr � � r � o�y k o�n{n;��o f qbn;w;rQz qur } rQ�7�Ao�qur^r Ç�� � h �mn+�� ln;o
� o?qur f rmnp�PzOrQy k r i r f �Zo�y i3h qur f n;qbn��Qo;z{o^z{o;yuo kp³o;y h �Qn�� � n;qbn h z � rQqur � � r�o i n Ç�h o�z{n i qur } rQ�7�uo
qAr\r Ç�� � h �Qn��� ln;o i raÉBn;z h y k r fB�uf r k npquo i �Zo�zOo � z{n�r iB� trZ� h rTqur\yArQw¯n��� ln;o � o f�} n;�P�bn �����Q¢]��� r iBi rT�mn i ou�
r i3k n;yuquo�r i3i n h q¦tr h n¥rQz�� ��kFh qun�ybn �uf to �ufBh n��Dto�w h �mn^qur_�bn i r;� �Af o � npw¯n;yuquo9� i r h yuq hjf r k n;zOrQy k r � rZ�Po
zÂtr k o�qAo`qur �Af o ¤ nA���Qo;yu�Q� �uh � i r � � r\o } o f z{n;� hPi zOo�n � �uh n �uf r i rQy k n;quo�y ln;oEtr¦qur k o�quo`z{o�yAo kp³o�y h �QoA�
npoOzOrQyAo i y ln;oOybn�n;�Qr � �� lnpo{quo k r f zOo �

� raÉBn �Qo�zOo } o f �¨rZy kFf r k n;y k ou� � �7� � ��r f3kO�uf o�� �uf n qur hJÇ n f �Z�±n f o � � r@y ln;o �uf r iBi3�u�´lo�r � � r°o i
zÂtr k o�qAo i zOo�yuo k9³o�y h �Zo i�iZln;o kF� quo qur � � r i r �uf rQ� hPi n � n f n f r i o�� ¤ r f�k o�quo i o i��uf o;�u�PrZz�n i rZz
f n;� h o��;tv y h o i o�� f r^n��� lo�r iZ��e n;y k ou� � � r;�b�Zo�z{o��Qn;z h yu�uo�n i r f#kFf3h �P�un;quo � n f n�n�o�� k rZy��� lnpoOqAr � z�n
i o�� � �� ln;oOn;o �uf o��u�PrZz�n�qun � � np� hj� �mn��� ln;ou� i3� w�r f r¥o �ui o{qAr � z�n�n;�+o f qun;w�rQz �uf o;�bn;� h � tv i�kFh �mn � �¯Æ9¢]�

� n ¤ r f qbn;qurp���Zo�y } o f z{r �Zo��Po?�mnpquoSyuo h y&tv � h o�qur i3i n i r?�� ln;oA��oxn ��k o f quo } rQ�7�uoxqArÂr Ç�� � h �
�Qn��� lnpo �uf o�� �uf nÎn � rQyun i zOo i�kFf n f � � r'o i@�uf3h yu� hP� n hPi��uf o��u�jrQz{n i°� n f n�o i � � n hji o i zÎtr k o?quo i
y ln;op�azOo�yuo kp³o�y h �Qo i n �uf r i rZy k n;zÃq hJ� � � �Pqbn;qAr i � o?qurZz i r f�f r i o�� ¤?h qAo i z{o;yuo k o;y h �Qn;z{rZy k r �



� �
. z�n°� f tv kBh �mn��un i3k n;y k r h z � o f�k n;y k r��Qo�z � z{rZy k r } r hJk n°n;o �ui oEqur } rZ�7�uo«qur�r ÇA� � h �Qn��� lnpo�q hP�

f r i3� r hjk o �n{yurZ�Qr iBiBh qbn;qur�qur i r�rZy � yu� h n f ¬3yun{z ln;o�® k o?quo i o i n ÇAh o�z{n i qur } rZ�7�uo�qur¥r Ç�� � h �mn+�� ln;o
qAoOqAo�zEtv y h o � � rZyuquo{n iBi3h z��bn;�Pw � z�n iT�uf o � o i�k n i �uf o�� �uf npz n �Ak o�z{n kFhj� n f r iBi n k n f r } n �l�;� � � Ñ ¢]�
Ï y kFf r k npy k ou� � � n;� � � r f�k rQy k n kFhj¤ nTqur�w�r f n f n Ç�h o�z{n i qur } rZ�7�uo qur�r Ç�� � h �mn��� ln;o#qur � z{nTz�npyur hjf n

�Zo�z � �Pr k n;zOrQy k r�n ��k o�zStn kFh �mn � o�qur|n;�Qn;�bn f �Pr ¤ n;yuquo�n f r iB� � k npquo i y ln;op� h y kF�uhJkFhj¤ o iQ� Ì iBi o i r|qur ¤ r;�
rZz � n f�k r;�Tn;o } n k o qur«n�qur k r f z h ybn��� ln;o'qAo i n ÇAh o�z{n i qur } rQ�7�uo'qurEr Ç�� � h �mn��� ln;o i r f �bn i�k n;y k r
qAr � rQyuqurZy k r@qbn i rZz ³npy kBh �Qn«qur°�bn i r�quo quo;z«tv y h oErQz �Qo�y i3h qur f n��� ln;ou�~o � � r } n � �Qo�z � � r iB� n
�Zo�q hj� �Qn��� ln;o k rQyA�bn_qur i r f~iB�u� r f�¤?hPiBh o�ybn;qun � � r k o f ybn f rQzOo iZ�n � � r i3kQln;o�qbn_w�r f n��� ln;o_qur#qur i � fBh �� lo�r i
qAoOqAo�zEtv y h o�yuo{qArQ�Qo fBf r f qur i�k r kFf np�bn;�P�Ao �

� o �uf to ÇAh z{o|�mn � tv kF� �Pou�pn;ybn;� hPi n f rZz{o i o ��kFf n`n;��o f qbn;w;rQz§z{o;yuo kp³o;y h �Qn � n f n f n;� h o�� h ybn fgi o;� f r
n+�� lo�r i � � ÉBn��bn i r i rZz ³n;y kBh �mn{�PrQz�� f n�rQz z �uhJk oOo i n Ç�h o;z�n i qur } rQ�7�uo�qAr�r Ç�� � h �mn+�� ln;ou��n �uf r i rQy��
k n;yuquoA� � o f trQz�� � z{n�yuoY�� ln;o��mn �ui n;���bn i rmn;qbn�rQz k r f z{o i qur�qur � rQyuq ³rQyu� h n �
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d �~f o ¤ tr f � h oÐtn f n;�+r

� r i3k r��mn � tv kB� �Pou��n;ybn;� hPi n f rZz{o i nEn;��o f qbn;w;rQz n �uf r i rZy k n;qbn � o f�, n i3kBh �P�Ao«r��Zo��PrZw¯n i�� Ò ¢ �~n
� � np� k n;z��¦trQz �Zo�y iBhji3k r^rZz � z } o f z{n;� hji zOo�zOo�yuo k9³o�y h �Zo � n f n i r f n;� h o?� h yun f\i o�� f r¥n��� lo�r iZ�
e n;� �Af o � o i3k n h � �ui3kBf n|z �uhjk o_��rZz$nVn � � h �mn��� ln;o`qur\�Dto�w h �mn i y ln;o9�a�Q�mtn iBi3h �Qn i rZz f np� h o?�;tv y h o i o;� f r

n+�� lo�r i r i r_�mn f n;� k r f3hP� n � rZ�±n�qAr � y h �� ln;o�qur � z{n¥yAoY�� ln;o��mn �ui n;�Yr Ç�� � tv � hjk n f r �uf r i rQy k n;qun � o f z{r h o
qAr � z�n f rZ�±n��� ln;o�qur�qur � rZyuq ³rQyA� h nOrQy kFf r^n��� lo�r i rV� hjk r f n hPiQ�. kFh � hP� n;yuquo f rQ�Pn��� lo;r i qAr�qur � rQyuq ³rQyu� h nA� � o?qur1� i r f r i o;� ¤ r f �Qr f3k n i �Q�Pn iBi r i qur �Af o��u�jrQz{n i � � r
y ln;o iQln;o��Qo fBf r k n;zOrQy k r kBf n k n;qbn i~� o f o ��kFf n i np��o f qbn;w�rZy i~�uf r i rZy k r i ybnV� hJk r f n kF�Af n � s`�1trQz$q hPiBi ou�
o } o f z�np� hPi z{o'n � �uh n �uf r i rQy k n;quo � r f z hJk r«n h yuqun�n qAr � y h �� ln;oÎqur � z zÎtr k o?quoÂqur �uf o ¤ nÂqur
h z � �PrQzOrQy k n��� ln;o ¤�h tn ¤ rZ� �

�@¶D· � � K �K¾ � �LK�º¼¾'¿À�Á¾¥¹
s h q¦tr h n�r i3i rQyA� h np�ªqur i3k n°n;��o f qbn;w;rQz tr�qAr � y hjf`� z{n{�mto�w h �mn�qur��un i r }=� yuqbn;zOrQy k npqbn{rZz �mto�w h �mn
zOo?qbn;�Í�Tn;� f r i �ZrQy k npyuquo�n r i�k n � z{nyuoY�� ln;o qur«�mn �ui n;� h qbn;qurEr Ç�� �Ítv � hJk n rK�P�ur«n;qbn ��k n;yuqAo � z
zÂtr k o�qAo_qur �uf o ¤ nVn;qAr � � n;quo�r#�Zo�z � �Pr k o ��� o f r i3k n;y k r qur i�k r#�Qn � tv kB� �PoA� iB�A� o f rQzOo i � � r#oV�Pr hjk o f
�Zo�yu�urZ�Qr^o i fB� q h zOrQy k o i qun��mto�w h �mn�zOo�qbnp� � Ñ Æ � � � � Ñ�Ñ ¢ r�quo i i3hPi3k rQz{n i qur k np�u�PrQn �'� � � � Æ��9¢]�

""} o f z�np� hPi z{o�qAr��bn i r �AkBh � hj� n;qAo � rQ�Pn{np��o f qbn;w�rZz��bn i rQn;qbn�rZz f rQ�Pn��� lo;r i qur�qur � rZyuq ³rZyu� h n
trOn G¯R6QL;,Í4B2K:?0�2�<4+>6¯07C�0V)+GJ2;8Y6DC	��
� � � � rO�bn iBh �mn;zOrQy k r{�Zo�y iBhji3k r{qur � z{n°�Dto�w h �mn°z � � kFh z{o?qbn;�
�Af o � o iBh � h o�ybn;� � � r^qArQzOo�y i3kBf n � o iBiB�AhPf#� z � o?qur f qur f r �uf r i rZy k n��� lnpo��bn i�k n;y k r^r Ç��uf r iBiBhJ¤ o � ¡;¢]�
s � r i n f qur i r fV� r f�} r hjk n;zOrQy k r � o i3i tv ¤ rQ��n �AkBh � hP� n+�� ln;o{quo°�&tn;�j� � �jo�qur i3hjkF� n��� lo�r i �Qo�zOo i3� � i �

kBf n k oÂ�Dto�w h �Qo � n f n r i3k n�np��o f qbn;w�rZzE� �uf r } r f3h zOo i�i rQw �uhjf n } o f z � �±n��� ln;o o f3h w h ybn;� quo f r } r f3h quo
kBf n;�un;�P�uo � s i^¤ n;y k npw�rQy i qur i r �uf r } r f3hPf �Dto�w h �mn�zOo?qbn;��n;o��&tn;�j� � �jo@qur i3hjkB� n��� lo;r iV� �mn fQln;oEz�n hji
r ¤?h qurZy k r i n;o��Po�yAw�o�qur i�k r^r�quo i �uf to ÇAh z{o i �mn � tv kF� �Po iZ�

���



�¯Æ
s yAoY�� ln;oÂqAr �mn �ui n;� h qbn;qur �AkFh � hj� n;qbn yur i�k r } o f z�np� hPi z{o tr f r �uf r i rZy k n;qbnÎn kBf n ¤ tr i qur � z�n*F01GJ2�< 4+>2?6E:?0�:?0a)b018+: �018Y41, 2 rZy ¤ o�� ¤ rQyuqAo n��� lo;r i rO� hjk r f n hPi �´n � � n;��r iB� rQ� hJ� �mn � � n hPi n��� lo�r i^� o�qurZz

n } r k n f qAr k r f z h ybnpquo i � hJk r f n hPiZ� � rQyuqAo�n i3iBh z��br i�k n{n;��o f qbn;w;rQzÃ�mn �ui n;� k n;z��¦trZz i r¥�mn f n;� k r fBhj� n
� o f )b01*-.�,/[],/* z � qbn;y���QnA�Tr�y ln;o � o f Xm69*1< 4¨R2��aGJ2 � , o�z hjiBi ou�#n f rQ�Pn��� ln;o qur�qur � rQyAq ³rQyu� h n n iBiBh z
qAr � y h qbn��Qo�y i3kFhJkF�uh&� z�n 47698Y0��¼>2?6�4B2;N¯CQ2;G�X-*32?4B2 rZy kFf r^n��� lo�r i rV� hJk r f n hjiQ�
�_hj� r f � � r � z��Qr f3k oO� hjk r f np� 4 :?0a)b018+:?0 qAr � z�n�qun;qbn�n��� lnpo $ iBh w;y hj� �Qn � � r $ )b6Q:?0�4B2;N¯CQ2;*4#�Wo �Ei r©ÉBn���n � to i nOr Ç rZ� � �� ln;o�qur $ ��4 )b6Q:?0 i r k o f ybn f#¤ r f qbn;qAr hPf o �_� o f o �AkFf o{�Pn;quou�bq hj� r f � � r

4�tr ,/8+:?0a)b018+:?018b[©0 qAr $ i3h w�y hj� �Qn � � r;�Yr Ç rQ� �Ak n;yAquop� i r $ � i r �K¤ np�Po f )b01*-.O2;8Y07470 o�zOr i z{o � � ry ln;o�r i3kBhj¤ r f r Ç�� �Ítv � hJk o � � r 4Squr � rZyuqur^qur $ �urZy kQln;oO�Qo�y i3h qur f n9� i r � � r 4
tr h yuqAr � rQyuqurZy k r^qur $ �tÏ r Ç n k n;zOrQy k r^qAr iBi n{z{n;yur hPf n � � r � o�qAr1� i r�o�� k r f#� z{n i o�� � �� ln;o � n f n�o �Af o��u�jrQz{n�qbn � r f �
i3hPi�km³rQyA� h n ��, o�zOou� � rZ�±n|� hP� to k r i r\qbn h y¦tr f � h nA�;npo i r¦r Ç rQ� �Ak n f¼� z{n|qur k r f z h ybn;qbn|n��� lnpou��n`z{n h o fBh n
qAo i � hJk r f n hPi¦� r f z{n;yurZ�Qr h ybnp� k r f n;qunA�A�Zo�yu�Q� �uh � i r � � r¥n�w f npyuqurVz{n h o f3h n^quo i � hJk r f n hPi tr h yuqur � rZy��
qArQy k r�qbn�n��� ln;o�rQz � � r i3kQln;o � Ì iBi o i3h w�y hJ� �mn � � rp�Wn;o h y ¤ tr i qur i r^r i � f r ¤ r f rQz k o?quo i o i n ÇAh o�z{n i
qAr � r fBi3hPi�km³rQyA� h n'yurQ�Zr iBi tn fBh o i rZy ¤ o�� ¤ rQyuqAo k n hji � hjk r f n hji �¨�bn i�k nrZy � yu� h n f � � rKo i zOr i zOo iOiQln;o
h yuqur � rZyuqurQy k r i �+o � � r�r � �uhj¤ n;�jr�nOq hP� r f � � r¥o i � hjk r f n hPiTf r i�k n;y k r i|iZln;o�qur � rQyAqurQy k r iQ�. kFh � hP� n;yuquoOo f n;� h o��;tv y h o�n;� h z{nOr i �+oY��mnpquou�Yo i zOo�qurZ�Po i�� o iBi tv ¤ r hPi qbn��Dto;w h �QnOqur��bn i r ��
�
iZln;o f r i3kBfBhjk o i�� o f zOr h oqur � z{n�Zo�yuq h �� ln;ou���bn i rmn;qun ybn qur � rQyAq ³rQyu� h nA� � � r r i�k n;�+rQ�jrQ�Qr � � r
k o�qun ¤ r � � � r � z�qbn;quo{� hjk r f n;� 4 } o f�h yuqur � rZyuqurZy k r�qur � z�nOn��� ln;o $ ��o i r �E¤ np�Po f qur ¤ r f qbn;qur� r f z�npyurQ�Zr h ybn;� k r f n;quoKn � to i nKr Ç rZ� � �� ln;o qur $ �~o � � r } n � �Qo;z � � r iB� n y lnpop�az � qbn;y���Qn i r©ÉBnqAr fBhJ¤ n;qbn_q hjf r k n;zOrQy k rp� i rQz n�yArQ�Qr iBi3h qbn;qAr|qur n ÇAh o�z{n i qur � r f3iBhPi�km³rZyu� h n ��� n h o f r i¼h y } o f z{n��� lo;r i
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� iQln;o�qur � y h qbn i qbn�z�npyur hjf n
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�Af o ¤ n;yuquop� i rp� f r i3� rZ� kBhj¤ n;zOrQy k rp�Wn i i rQw �uh y k r i�} to f z � �Pn i�!

" $ � ���JD � c � # H  $	( � c ) " �A� Ñ #
" $ � ���JD� $	( � c ) # H � c � " �A�M¡ #
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s } to f z � �±n " �A� Ñ # f r �uf r i rZy k n � � rp�\qbn;qAo i�� z �Qo;y9É � y k o qur@�Pr hPi r � z r i3k n;quo quo�z � yuquo� c � �Wn � to i n�r Ç rQ� � �� lnpo�qur $ k r f rQzOo i � zÃr i�k n;qAo{quoOz � yAquo � c ) � s } to f z � �Pn " �A�M¡ #\r Ç��uf r iBi n� � r{qbn;quo i¥� z �Zo�y9É � y k o«qurO�Pr hPi r{o } n k o@qur � � r�n � to i r Ç rQ� �Ak n f � i r $ o�� k r ¤ r-� i r � z r i�k n;quoqAo�z � yuqAo � c ) �´rZy kmln;o@n;y k r i qbn�r Ç rQ� � �� ln;o@qur $ o�r i�k n;qAo°quo°z � yuqAo�r f n�qbn;quo � o f � c � � s} to f z � �Pn " ���^� #-� � o f�iB� n ¤ r � � f r �uf r i rQy k n � � rp�¦qbnpquo i�� z��Qo�y9É � y k o�qur@�Pr hji r � z�r i�k n;quo�quo
z � yuquo � c � �\tr � o i3i tv ¤ rQ��o�� k r f � i r � z�r i3k n;quoOquoOz � yuquo��Zo fBf r iB� o�yuqArQy k r�n � c ) �
Ì z � o f3k npy k r f r i3i n;� k n f ��rQy kBf r k n;y k ou� � � r{rQz ��
� o �uf o��u�jrQz{n�qbn � r fBi3hPi3km³rQyu� h n«y ln;o«r i3k tn

f r i o�� ¤?h qAou�Aqur�z{n;yur hPf n � � r¥n h yuqbn i r } n � yurQ�Zr i3i tn f3h oOo�rQy � yu� h n;quoOqur�n Ç�h o�z�n i qur � r fBi3hPi�km³rQyA� h n
� n f n'n f r �uf r i rZy k n��� ln;oÂ�Qo f3f r k nqur � z qbn;qAoquo�zEtv y h o � � n �Af to Ç�h z{n i r?�� ln;ou�#qAr i � f r ¤ rQzOo i o
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� z�n ¤ r � � � r^o i qurQz{n hji } o f z{n;� hji zOo i¦�Af r i rQy k r i ybn�� hJk r f n kF�Af n�y ln;o i r �AkBh � hj� n;zqur iBi r kFhj� o�qur
n ÇAh o�z{n � n f n f r i o;� ¤ r f o �Af o��u�jrQz{n�qbn � r fBiBhji3km³rQyu� h n �
Ï y kFf r k npy k ou� i rZw � yuquo�n � o�y k n;quo�rZz � Ò ¢ �bo i n Ç�h o�z�n i qur � r fBiBhji3km³rQyu� h n��Qo�yAq h � h o�ybn hPi �Zo�y iBhji �

k rQz��Aybn f rmn;� h qbnpqur;��qur � z{n��Qo�y i r ����´³rZyu� h n�qun �AkFh � hP� n��� lnpo�qbn�� hj� to k r i rVqAr } rQ�7�uo�qurVr ÇA� � h �Qn��� lnpou�
k n;� � � n;� �ui npqbn{rZz �A�;�9¢Í� s�q hJ} r f rZy���mn }=� yuqbnpz{rZy k n;��qbn�np��o f qbn;w�rZz �Qo;z � 
� � rQz f rQ�±n+�� ln;o
nKr i3k nA��yuo rQy k npy k ou� f r iBh qAr�yuo } n k o qur;� k np�\�Qo;z{oKrZz � ���Q¢ �~qur hÈÇ n f nK�mn f w�o quo �Af o9É3r kFhPi�k n n
k n f r } n�qur�n;q h � h o�ybn f k n hji n Ç�h o;z�n i �n��bn i r;��n;o h y ¤ tr i qur�w�r f tn9�a�jo i qAr�z�n;yAr hPf n��Qo;z � �jr k n;z{rZy k r
n �Ak o�zStn kBh �mn �(, o�z hjiBi ou� k rZz�� i r�n ¤ n;y k n;w�rZz qur�z{n;y k r f n��Dto;w h �Qn�qur��bn i r h ybn;� k r f n;qbn �. z r Ç rQz � �PoE�bn i�k n;y k rOz{n f �Qn;y k rOqbn i^h z � � h �mn��� lo�r i qur i r �AkBh � hj� n fV� z�n@o � o �AkFf nEqur k n hPi
np��o f qbn;w�rZy i trVqbn;quo � rQ�Po��ZrQy tn fBh oOn i rZw �uhPf !
RTS9��	VU � �VY9� [�������� � � � ��^� 
 � ��� � 
 � � � 	 � �\� � �\� � � W ����] � � raÉBn�n i rQw �uh y k r iBhJkF� n+�� ln;ou� i r1�
zOrQ�j�bn;y k r �n�quo �QrQy#tn fBh o'quo kFhjf o�rQz _¦n;�jr � Æ Ò ¢ �\ybn � � np�Í� � o f trQz�� k rZz�� i r � z f r ¤ to�� ¤ r f � � É3o
� h � h yuq f o��Zo�y k trQz
yuo�zStn Ç�h zOo i r hPi �un;�±n iZ� � rVo�� h � h yuq f o¥r i3kFhJ¤ r f �Qo�z � �Pr k ou��rQy kmlnpo�n�n��� ln;o 2;[],/*32;*
�Af o?q �u� oEr } r hjk oEqur k r f z h y&tv i�kFh �ZoEqAr�z{n k n f o � r f3�´� � r�oK� h � h yuq f o@r i3kBhj¤ r f�k o k n;�jz{rZy k r ¤ n �Qh ou�
rZy kmln;o 2;[ ,/*B2;* y ln;o°z{n k n{o � r f3�´���V� n;� � � r f o �AkFf n iBhJkF� n��� ln;ou�´o � i r©ÉBn���n°n f z{n�r i�k tn°�mn fBf rZw¯n;qbn
z{n i y ln;o i r i n;�+r i r�n��bn;�Pn�r i�k tn�ybn�n;w � �j�bn�o � y ln;ou� � o?qurVo � y ln;o�z{n k n f o � r fB�´��e n;�´�ZrQy tn f3h o
tr f r �uf r i rZy k n;quo{rQz � 
� � qbn i rZw �uh y k r^z{n;yur hPf n !
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Ï~i3k r@�QrQy#tn fBh ou� k n;� � � np�#n �uf r i rZy k n;quoA��Éutn � r f z hjk r°n qurQq � �� ln;o qbn i �Zo�yu�Z� �uiZlo�r i r i3� r f n;qun i �
y ln;o��bn ¤ rZyuquou� � o f�k n;y k ou�´n�yArQ�Qr iBi3h qbn;qAr�qur h yu�Q� �uiQln;o�qur�n Ç�h o�z�nOqur � r f3iBhji3km³rZyu� h n°n;�Pw � z ��Ï y��
kBf r k n;y k oA�un �AkBh � hj� n��� ln;o �A�uf n�r i3h z � �Pr i qbn�� hP� to k r i r_qur } rQ�7�AoOqAr_r Ç�� � h �mn+�� ln;o k n;�Y�Zo�zOo�qur � y h qbn
rZz �l�;�p¢ �jr ¤ n fBh n �n�o�� k rZy��� lnpo{quo i rQw �uh y k r¥n Ç�h o�z{n�qur � r fBi3hPi�km³rQyA� h n��Qo;yuq h � h o�yun;� !
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r Ç��uf r iBi n fBh n � � rVa , 1;6 i r k o f ybn } np� i o CD69.�018b[a0_CD0 c eb01,Í6 tr ¤ r f qbn;qAr hPf o �g, o�zOoOyun{n;�+o f qbn;w�rZz
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n � �Ah n;ybn;� hPi n;qbn�n�� hP� to k r i rVqur } rQ�7�AoOqArVr Ç�� � h �mn��� ln;o�y ln;o�r i3k tn�rQz�� ��kFh qun�ybn��Dto�w h �mn^qurV�bn i r;� k n;�
n ÇAh o�z{n�ÉBn;z�n hPi\i r f3h n�n;� f r i �QrQy k n;quo �n k rZo fBh n �

� n i rQy kmlnpo f r i�k n � z{n � r f w � y k n ! �Zo�z{o i n;�+r f � � npyuquo i r�qur ¤ r°o � y ln;o npq h � h o�ybn f n Ç�h op�
z{n i qur � r fBi3hPi3km³rQyu� h n��Zo�yuq h � h o�ybn hji��n f r �uf r i rZy k n��� ln;oEqAo°quo�zEtv y h o�� s f r iB� o i3k nÐtr�qbn;qbn�rZz � ¡ �
i r��� ln;o Ò � Æ9¢ �\o�yAqur tr�n �Af r i rQy k npquo � z n;�jw�o f3hjk zOo h y k r f n kFhJ¤ o � n f n o�� k rQyª�� ln;o'quo i n Ç�h o�z{n i qur
� r f3iBhji3km³rZyu� h n��Qo�yuq h � h o�ybn hji � � ÉBn �uf r i rQy���Qn{ybn k rZo fBh n � o?qur i r f �Zo�y i3h qur f n;qbn f n � o�tn ¤ rQ� �
� n zOr i z�n } o f z�nA� rZz � ¡ � i r?�� ln;o Ò � �Q¢ tr n �Af r i rQy k npquo � z n;�jw�o fBhJk zOo � n f nÂw�r f n f°i rZz h �

n �Ak o�z{n kBh �mnpz{rZy k r#n f rZ�±n��� ln;oVqur qur � rQyAq ³rQyu� h nA�?rQy � � n;y k o � � r|rZz � ¡ � i r��� ln;o Ò � Ñ ¢ tr �Af o � o i3k o � z
np�Pw�o f3hjk z{o � n f n�o�� k rQy��� ln;o�qbn i �jr hPi qur�r Ç rZ� �Ak n;� h � h qbnpqur;�Êqur � z{n^z{n;yur hPf n i3h z h �±n fP�n^�Zo�z � �Pr?�� ln;o
qAr , �Pn f Å � � �Q¢ �Ay � z�n k rZy k n kFhJ¤ n�qAr i o�� f r �u� ÉBn f o i��Af o��u�jrQz{n iTf rQ�±n k n;quo i yuo{r Ç rQz � �Po �A�M¡u� Æ��

. z�n � � r i3kmlnpo h y k r f r iBi n;y k r rQz f rZ�±n��� ln;o �nVn;�+o f qbnpw�rQz"n � �uh n �uf r i rQy k n;qun tr i r rQ�±n f rmn;�jz{rZy k r
�Zo�y k n��Qo�zOo � z�n i o;� � �� ln;o � n f n�o �uf o��A�PrQz{nVqbn f n;z hj� �Qn��� ln;oA� � z{n ¤ r � � � r��Qo;z rQ�±n��Ên � r i n f qur
y ln;o �uf rQ� hPi n f zOo i rZy � yu� h n f yun��Dto�w h �mnVqur|�bn i r`�Pr hPi rQy ¤ o;� ¤ rZyuquo�r } r hjk o i¨h yuq hjf r k o i ��yurZ�Qr iBiBhJk n;zOo i
r Ç�� � h � hjk n f n i qAr � rQyuq ³rZyu� h n i�h yuq hjf r k n i quo�quo;z«tv y h o �. z�n f w � zOrQy k o } n ¤ o f tn ¤ rQ�Tn@r i3i r�zÂtr k o�qAo�trOo } n k oEqur � � r;� �uf o?�QrZqurQyuqAoKqur i3i nKz{n;yur hPf n��
w�n f n;y k r1� i r@n n � � h �mnp� h � h qbn;qArOqAo } o f z{n;� hji zOo«n � z{nKw¯n;z{n«z �Ahjk o«z�n h o f qAr �uf o��A�PrQz{n i �~rQy��
� � npy k o � � r�n i qurZz�n hji np��o f qbn;w�rZy i`�Af r i rQy k r i ybn{� hjk r f n kF�uf n iZln;o f r i3kBfBhJk n i n�n � rQybn i n;�jw � z{n i
�Z�±n i3i r i qur k rQo fBh n i qur«n��� lo;r iQ� . z r Ç rZz � �Po�un i3k n;y k r«yAo k to f3h o h � �ui3kBf n;yuqAo k n;��n f w � z{rZy k o�tr
o��QrZy tn f3h o�qbn � o f3k n��A�Po � � rmn;qbn�� f r �uf r i rQy k n;qAo yuoEr Ç rQz � �Po �A�M¡u� Æ �ªo � � n;� kFf n �O� z�n i tr fBh rOqur
�Af o��u�jrQz{n i n;o i qArQz{n hPi zÎtr k o�quo i �u�Zo�y } o f z{r ¤?h zOo i npo{�jo�yuw�o�qur i3k r kBf n;�un;�P�uo �
s|�1trQz�q hPi3i ou�&o�zÎtr k o?quo@n � �uh n;yun;� hji n;quo°y ln;o tr�o t� y h �Qo�n°rQy � yu� h n f qur � rZyuq ³rZyu� h n i �Qn �ui n hPi

h yuq hjf r k n iQ� " � i r f�¤ n;yuquo'n k rZy k n;zOrQy k rp� � r f �QrZ��r-� i r � � r@o � n iBi o Ñ qbn z h y h z hj� n��� ln;oEqun��Qn � �
i n;� h qbn;qurp�¼n;yun;� hji n;qbn�ybn i r��� lnpo Ñ � Ñ r�z�n hji �Z�±n f n;zOrQy k r ¤�hji tv ¤ rQ�¦yuoKr Ç rZz � �Po Ñ �M¡u� � �¼qur k r f z h ybn
� � r i r�rZy � yu� h rQz k o?qbn i n i�f rZw f n i �mn �ui n hji�� o iBi tv ¤ r hPi¥� n f n«oKquo�zEtv y h ou��o � � r�rQz r iBiQ³rQyu� h n tr
n@zOr i z{n k n f r } n@rQz �uf rZrQyuq h qbn@�Qo�z o �ui oEqur f rZ�±n��� lo�r i qurOqur � rZyuq ³rQyA� h n �°� n°z{r i z{n } o f z�n��
�Zo�y } o f z{r ¤�h z{o i yuo�r Ç rZz � �jo ���M¡u� Æ ��o^n Ç�h o�z{n|qur } rZ�7�uo^qur#r Ç�� � h �mn+�� ln;o " ��� � Ò # k n;z��¦trZz$�Qo?q hJ� �mn
r Ç�� � h � hjk n;zOrQy k r_yunO�mto�w h �Qn�qur��bn i r � z r } r hjk o h yuq hjf r k o �
Ï y kFf r k npy k ou�¨nKq hj} r f rZy���mn }=� yAqbn;zOrQy k n;�\n i r f yuo k npqbn n � �uh tr�o } n k oKqur@n i qur � rQyAq ³rQyu� h n i

h yuq hjf r k n i�i r f rZz rQy � yA� h npqbn i yuo�y&tv ¤ rQ�\qbn z{r k n;� h yuw � n;w�rQz���r°y ln;o�yuo qbn � h yuw � n;w;rQz��ao��?É3r k ou�
�Zo�zOo¥ybn i¦�uf o � o i3k n i¦i3�u�uf n;� hJk n;qbn iQ��Ï~iBi n�q hj} r f rZy���mnA�?n � r i n f qur i3�AkFh �Í�~tr f rmnp�PzOrQy k r h z � o f3k npy k r
npo i rE�Qo�y iBh qAr f n f n�²br Ç�h � h � h qbn;qur°qAo } o f z{n;� hPi zOo � � r iBi r i rQy kBh quou�\�Qo�z nnp��o f qbn;w�rZz n � �uh
h y ¤ r i�kFh w¯n;qbnA� � z{n ¤ r ��f r �uf r i rQy k n;quoÎoÂquo�zEtv y h ou�Tz{n;y k trZz�� i rKn �mto�w h �mn'qArK�bn i r h ybn;� k r f n;qbn��
�Af o�zOo ¤ rQyAquop� i r^n;� k r f n+�� lo�r i r ¤ rZy kB� n;�jz{rZy k r�yurQ�Zr iBi tn fBh n i n � rZybn i ybn f rZ�±n��� ln;o�qur�qur � rQyAq ³rQyu� h n �
Ï z k r f zOo i qur }=� yuqbnpz{rZy k o i �_n5n;�+o f qbn;w�rZz n;ybn;� hPi n;qbn yur i3k r �mn � tv kB� �Po � o�qurp�`qur } n k ou�

i r f �Qo�y i3h qur f n;qun��Qo�zOo � z�n�np��o f qbn;w�rZzÃz{o;yuo kp³o;y h �Qn ��Ï y kBf r k n;y k ou��o �uf o��Zr iBi o°qur f n;� h o��;tv y h o
qAr � y h quo �AkFh � hj� n � z{nVr i3� trQ� h r qur yurQw�n��� ln;o � o f¼} n;�j�bnA���bn i rmnpqbn^yun�y ln;o � r f3kFh y ³rQyA� h n�n;o��Zo�y9É � y k o
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� � r\qurQyuo k n_n`qAr � rQyuq ³rZyu� h nA��o � � r } n � �Zo�z � � rp��qur � rZyuqurQyAquo�quo � o�y k o_qur ¤�hji3k nA��n i3� n f rQ�±n+�� ln;o
qAr h y } r fQ³rQyu� h n � o i3i n i r f rQy Ç r f w¯n;qun¥�Qo;z{o^y ln;op� z{o;yuo kp³o;y h �QnA���Qo;z f r i3� r hjk o�n�qur � rQyuq ³rQyu� h n i_� Ò ¢]�
s|y k r i qAr � ybn;� hP� n f zOo i r i�k n i r��� lnpou� � � r f rQzOo i\k o��Qn f y � z � o�y k o }=� yuqbn;zOrQy k np��qbn �uf r i rQy k r

np��o f qbn;w�rZz �q� o kBf n;�bnp�P�uo f rQn;� hj� n;qAo�rQz � Ò ¢ � i3�u�´lo�r-� i r � � r k o?quo i o i n Ç�h o�z{n i qur � r fBi3hPi�km³rQyA� h n
i r f r } r f rZz�n�� hjk r f n hPi � hPi�k oÂtr;�brZy � yu� h n;zÃn�y ln;op� z � qbn;yª��mn�qur�� hJk r f n hPi �Anpo h y ¤ tr i qunOqur } to f z � �Pn i
�Zo�z � �Pr Ç n i qbn{�Dto�w h �mn � s f n �pln;o � n f n k n;� iB�u� o i3h �� lnpou�Y�Zo�y } o f z{rTÉ �ui3kBhj� �Qn;quou� i r�qur ¤ r �n�q hJ� � � �È�
qun;qur�qur�rQyu�Zo�y kFf n f r Ç rQz � �Po i yAo i � � n hPi n Ç�h o;z�n i qur � r fBiBhji3km³rQyu� h n�rQy ¤ o�� ¤ rZyuquo��Zo�y9É � yª�� lo�r i o �
q hPi É � y��� lo�r i n � n f r���mnpz qur�z�npyur hjf n�ybn kB�uf np� �

�^ln;o � � r f rZz{o i np� fBhjfT� z qurZ�bn k r¥n � �Ah �uz{n i n �bf z�npz{o i � � r � rQ�jo�z{rZyuo i n Ç�h o;z�n i qur � r f �
i3hPi�km³rQyA� h n i o�� f r��Zo�y9É � yª�� lo�r i n � n f rQ�ZrQzËqur } o f z{n��bn i3k npy k r�ybn kF�uf n;� � . z r Ç rQz � �Po k tv �Ah �Qo�qur
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� �Zo�z n�yAo ¤ n°yuoY�� ln;o°qur
qAr � rQyuq ³rZyu� h nE�Qn �ui np�~�Qo�y k r Ç?kF� n;� hP� n;qbn �@��o�� k rZyuquou�ªn i3iBh z���n°�Dto�w h �mn � 
� � ��� r iBi r i rQy kFh quou�
o i ��
� �azOo�qArQ�Po i qur ¤ r fQln;o i n kFhPi�} n � r f n��Zo�yuq h �� ln;o�qAr � � r i rZz �uf r � � r k o�quo i o i �Zo�y k r Ç?k o i yuo i
� � n hPi � z{n{n��� ln;o � o?qur��mn �ui n f�� zÃqbn;quo{� hJk r f n;� 4 } o f rQz } np� i o i �WrQy kmlnpo�o ¤ np�Po f qur ¤ r f qbn;qAr�qur
45qur ¤ r f tn i r f��Af r i r f�¤ npquo�n � to i n�r Ç rQ� � �� ln;o�qur k n;�&n+�� ln;o �

, o�zOo�r Ç rQz � �Pou�+�Qo;y iBh qur f r�n�n��� ln;o 2;[ ,/*32;* r�o�� hjk r f n;�1&ba , 1;6 yuo��QrZy tn f3h o�qAo kFhjf o{rQz _¦n;�Pr �
� r i�k r��mn i ou� k rZz{o i � � rOn t� y h �mn�z{n;yur hjf n�qur 2;[ ,/*32;* �mn �Ai n f &ba , 1;6 tr � � n;yuquo c 2;*-*F0ÍL¯2¯:¯2 } o f
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¤ r f qbn;qur hPf o � s iBi3h z��ªy � z{nE� hPf � � y i�kp³n;yu� h n�rQz � � r i r k rZyu�bn & c 2;*-*F0ÍL¯2¯:¯2 ��n � r f3iBhPi�km³rZyu� h nEqura , 1;6 i r f tnOw¯n f n;y kFh qbn � rZ�±n } n;� iBh qbn;qurVquo��Zo�y k r Ç?k o c 2;*-*F0ÍL¯2¯:¯2 �
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� ���
	������� & c 2;*-*70ÍL¯2¯:¯2 � � "�� � � n;� � � r f � � r i r©ÉBn�o��Zo�y k r Ç�k o " � � rZyuquo`n iBi3h z��9w�n f n;y k r1�i r^n � r f z�npy ³rQyu� h n�qur c 2;*-*F0ÍL¯2¯:¯2 n � to i 07Ca)b01*32;* �

, o�z�r iBi n��Zo�yuq h �� ln;o�qur`qur � rZyuq ³rZyu� h nA�Ao i ��
� �azOo�qurZ�Po i yuo i � � n hji z � qun;y���mn i y ln;o h y kF�uhJkFh �
¤ n i o?�Qo fBf rZz iZln;o�rQ� h z h ybn;qAo i qun i rQw �Ah y k r#z{n;yur hPf n !gi3�u� o�yu�bn;zOo i � � r r i3k npz{o i y � z{n iBhJkF� n+�� ln;o
� n f3kBh � � �±n f " � z
z � yuqAo � o i3i tv ¤ rQ�$# ��o;yuqurVo�� hJk r f n;��4�tr } n;� i o �(�~fBh z{r hPf oA� h z�npw h yur � � rVoSt� y h �Qo
rZ�PrZz{rZy k o{qAr �ÃrZy ¤ o�� ¤ rQyAquo°n;z��+o i $ r�4 i r©ÉBn $�� ���
	������� 4 � � " �#Ï y kQln;ou� i r " } o f#¤ r f qbn9�qAr hPf ou��n¥r Ç rZ� � �� ln;o�qur $ � o?qur��mn �ui n f ��o � y lnpou� � z�n�z � qbn;y���Qn¥yuo ¤ np�Po f qur ¤ r f qbn;qurVqurC4 ��� o f
o �AkFf oV�±n;quoA���Qr f3k npz{rZy k r $ y ln;o^n;� k r f n f tn`o ¤ n;�jo f qur ¤ r f qun;qur�qur 4 i r " } o f¼} n;� i o � � �u� o;yu�bn;zOo i
npw�o f n � � r¥y ln;oOr Ç�hPi�k r " : � %�� �§k n;� � � r $ � ���
	������� 4 � � " : � �TÏ y kmlnpou�+n{r Ç rZ� � �� ln;o�qur
$ ÉBnpz�n hji\k o f ybn f tn�4 ¤ r f qbnpqur hjf ou�br^n i3iBh z 4S�Qo�y kBh y � n f tn i rQyuqAo } n;� i o�n � to i�i r�r Ç rQ� �Ak n f $ �
�����	��
������� 	 ������� � r©ÉBn � � z{n f rQ�Pn��� ln;o�qur¥qur � rQyAq ³rQyu� h n k r f y tn f3h n � . zÃzOo�qArQ�Po�qur ��
� � tr
� z ��
� � z{o?qurZ�Po � *  �� . , ��� ! $ : ( c < >��� � 1 . ��� .�� ( � k n;� � � r � n f n $ : ( c < >��� �\� 4;: $ � �
r�� . � � : � � i rQz �uf r � � r � ��� � � � i r y ln;oSr Ç�hPi3k r�" : � � � � � � �$k n;� � � r � 6 * " r
$ � ���
	������� 4 � � "O�ArQy kmln;o � 3: � " 4q# i r^r i o�zOrQy k r i r	� � 3: � " 4q# �
� � � � ����� ������� 	 ���9��� � o��mn i o�rQz � � r � n f n@n;�jw � z $ : ( c < >��� �xr � z qun;quo54 :I$ � � y ln;o
�#tn�yArQyu� � z{n r Ç��uf r iBiZln;o $	� ���
	������� 4 � � "�rZz �@� � � n;� � � r f � � r i r©ÉBn!" : � � � � � � � �
r iBi n�qur � y h �� ln;o k n;z��¦trZz�n � � h �mn��¯�Qo�y } o f zOr�r iB� r f n;quo � s�r Ç�� � h �mn+�� ln;o�tr|qun;qbn � rZ�Po } n k o^qur;�?yur i3k r
�Qn i oA�bo{npy k rQ�ZrQqurZy k r�qbn�qur � y h �� ln;o Ò � Æ�����i r f#¤ r f qbn;qAr hPf o �
s � w �uf n Ò � ��h � �ui�kFf n{n i rQz ³n;y kFh �mnOqur � 
� �Ãqun;qbn{yun{qur � y h �� ln;o Ò � Æ�� ��� Ò � � � " n�#Tr Ò � � � " �d#

f r �uf r i rQy k n;zÃq � n i � hjf � � y i3k9³n;yu� h n i rQz � � r i r k rQz $ � ���
	������� 4 � � " ybn�qur � rQyAq ³rQyu� h n �¦Ï zÒ ��� � " n�#-�?qAr ¤?h quo �n ¤ n;� h qbn;qur quo��Zo�y k r Ç�k o "O��4 � o?qur i r k o f ybn f¨¤ r f qun;qur hjf o�o � �Qo�y kBh y � n f¨} n;� i o �
Ï z Ò ��� � " �d#-�&o ¤ n;�jo f qur�&=4�tr �uf r i r f3¤ n;quo«n � to i n°r Ç rQ� � �� lnpo«qur $ qur ¤?h quo �n } n;� iBh qbn;qur�qAr " �Ò ��� � " �W# f r �uf r i rQy k n � z��Qn i o rZz � � r � z{n«qbnpqbnKn��� ln;o $ y � yA�mn�n } r k n � z qbn;quo � hjk r f np�q&�4#�
�Af r i r f�¤ npyuquop� o�n � to i iB� n�r Ç rQ� � �� lnpo �
� n;qun � z{n f rZ�±n��� ln;o«qur�qur � rQyuq ³rQyu� h n �@� � z{n } to f z � �±n ? tr ¤ r f qbn;qur hPf nKrZz � z ��
� ���

zOo?qurQ�jo � *  � . , ��� ! $ : ( c < >��� � 1 . ��� .�� ( i r � 6 * ? � n f n k o?quo � : � � ? tr ��
� ���
¤ tn;� h qbn " qurQyAo k n;qAo 6 * ��� ��� ? # i r#? } o fT¤ r f qbn;qur hPf n�rQz k o?quo i o i ��
� ���azOo�qArQ�Po iQ�
� � � � ����� ������� 	 ���9��� � o@�Qn i o�rQz � � r � * ( c < >��� � � $ � � � � � � � � � � ��o@�Qo;y9É � y k o�quo i
� 
� ��� z{o?qurZ�Po i tr«r Ç n k n;zOrQy k r«o�Zo�y9É � y k o quo i ��
� �azOo�qurZ�Po iZ� � o f o �AkBf o'�±n;quoA� � � n;yuquo
� *�� �Wn i n��� lo;r i quo{qAo�zEtv y h o f r �Af r i rQy k npquo�y ln;o � o iBi3� rQzÃr } r hjk o�np�Pw � z
r�o i z{o?qurQ�jo i#� o�qurZz
i r f f r i3kBfBh yAw h quo i �Qo�zOo � o i3iB�uh yuquoOn � rQybn i�� z t� y h �Zo�z � yuqAo � o iBi tv ¤ rQ� �
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� h w �uf n Ò ����! Ì � �ui�kFf n+�� ln;o'qur kBf n;y i3h �� ln;o'rZy kFf r«z � yuquo i �Zo�y iBh qur f n;yuquo n i rZz ³npy kBh �Qn'qur ��
� �qun;qbn�ybn�qur � y h �� lnpo Ò � Æ�� ���
� ¶�� �9K�������» K �K¹ ¾.NE»Q¹ � ¾�� ��� � � �q��» �ªº �� K À »Q¾ À ¹dK � » À »Q¹$KK¾�» �
. z�n ¤ r � qur � y h qunKnEqur � rZyuq ³rZyu� h n«rQz }=� y��� ln;oKqurO�Qo;y k r Ç?k o i ��n �Ak o�z{n kFh �mn;zOrQy k r k rQzOo i¥� z�n
i o�� � �� ln;o � n f nOo i n Ç�h o;z�n i qur � r fBi3hPi�km³rQyA� h nO�Qo�yAq h � h o�ybn hPiQ� Ì iBi o i r f tnOqurQzOo�y i�kFf npquo�yuoOqurZ�Qo f3f r f
qun �Af r i rQy k r i r?�� ln;o �
�����	��
������� 	 ������� � r©ÉBn $ : ( c < >��� �\� 4;: $ � � r � � z{n f rQ�±n+�� ln;o|qurTqur � rZyuq ³rQyA� h n �¼� r � y h zOo i

� *F0 � " $0. 4q# * �
� �	��
����
���������� ����� � �

"

Ï z�o �AkFf n iT� n;�Pn ¤�f n i � � *F0 � " $0. 4g#�trVn�q hPi É � y��� ln;o�qur k o?quo i o i �Qo�y k r Ç?k o i yuo i � � n hPi $ � o?qur�Qn �ui n f�� z�n#z � qbn;y���Qn yAo ¤ n;�jo f qur ¤ r f qbnpqur¦qAo|� hjk r f n;� 4#�pqbnpqbn � z�n f rQ�±n+�� ln;o qur�qur � rZyuq ³rQyA� h n � �
, o;z hPi3i ou� k rQzOo i o i rQw �uh y k r k rQo f rQz{n }=� yuqbn;zOrQy k np� !



� �
� � ��� ��	 � 	 � ����� 6 * ��� ��� � "5" & � *F0 � " $0. 4q# D &=4q#�H � $ ¢ &=4g# �
� � � � ��� � �u� o�yu�bn � � r � "5" & � *F0 � " $ . 4q#�D &=4q# H � $ ¢ &=4g# i raÉBn } np� i oA� hPi�k o tr;�Êr Ç�hji3k r � z$z � yuquo
� o i3i tv ¤ rQ� � k n;� � � r � 6 * & � *F0 � " $0. 4q#�r � 6 * &=4#�#rEy ln;o�trEo�mn i o � � r � 6 * � $ ¢ &�4#�#o �
i r©ÉBnA� � 6 *  $ ( 4 � � �A� o�yA�bn � � r $ tr�r Ç rQ� �Ak tn ¤ rQ�]�¼n;o@zOrQyuo i � � npyuquo & � *F0 � " $0. 4q#`r�&=4 iQln;o
¤ r f qbn;qur hPf o i rQz � ��Ï y kmln;o°r ÇAhji3k r � z z � yuquo � o iBi tv ¤ rQ� � � k np� � � r � ��� � � r � � 6 * 4 � , o;z{o
� 6 * & � *F0 � " $0. 4q#-� k rZz{o i � � r � n f n k o?qbn�r ÇA�Af r i3iQln;o $ � ��� 	������� 4 � � "�rZz �@� � 36 * "O�&r
�Zo�zOo � 6 * &�4#� � rQ�±n�qAr � y h �� ln;oOqur��°�bqur ¤ rZz{o i k r f � � 6 * &=4#�Wo � � r tr � zÃn;� iB�uf quo �

, o�z r iBi r f r iB� � k npquou� k rZz{o i � � r�y � z�n qur i � fBh �� ln;o qur@quo�zEtv y h o �ui npyuquo � z�n f rQ�±n+�� ln;o�qur
qAr � rQyuq ³rZyu� h n!��y ln;o¥� tn�n^yurQ�Zr iBi3h qbnpqurVqur`rZy � yu� h n f\� z�Zo�y9É � y k o�qur_n Ç�h o�z�n i qAr � r fBi3hPi�km³rQyA� h n
�Zo�yuq h � h o�ybn hji � � z{n ¤ r � � � r k o?qbn i n i �Zo�yu�Z� �uiZlo�r i � � r iQlnpo`o�� kBh qbn i �Zo�z o_n �?Ç tv � h o�qAr i3k r i t� � kFh z{o i
� o?qurQz k n;z��¦trZz i r f h y } r fBh qbn i#� o f z{r h o�qur�� �

, o�zOo � z r Ç rZz � �jou�Ê�Qo�y iBh qAr f r|n^n��� ln;o 2;[ ,/*B2;* r�o i � hJk r f n hji a , 1;6 rP& c 2;*-*F0ÍL¯2¯:¯2 �Êr iB�u� o�yu�bn
� *-, 2;[ ,/*B2;*

� ���
	������� &ba , 1;6 � � c 2;*-*F0ÍL¯2¯:¯2�1

Ï y kmlnpo{oOn Ç�h o;z�n�qur � r f3iBhPi�km³rZyu� h n��Zo�yuq h � h o�ybn;�
� "H" & c 2;*-*F0ÍL¯2¯:¯2 D a , 1;6 #�H � 2;[ ,/*32;* ¢ a , 1;6 # " Ò � � #

tr ��
� ��� ¤ tn;� h quo �¦Ï zÃo ��kFf o i k r f z{o i �+n � r f3iBhPi�km³rZyu� h nOqurVa , 1;6 � � n;yuquo & c 2;*-*F0ÍL¯2¯:¯2 tr ¤ r f qbn9�
qAr hPf o i rQw � rVqun h y } o f z{n��� ln;o^qur_qAr � rQyuq ³rZyu� h n�rQz �°� k o f yun;yuquo��Zo�z � �Pr k n;zOrQy k r�qur i yurZ�Qr i3i tn f3h ou�
n iBiBh zE�AoOrZy � yu� h n;quoOquoOn Ç�h o�z{n�qur � r fBi3hPi�km³rQyA� h n��Qo;yuq h � h o�yun;� " Ò ��� # �

� n i r �e��´³rQyu� h nA�ªqur � y h zOo i¥� z�n�n Ç�h o�zStn kBh �mn � n f n � 
� ���mn � n � qur f r �Af r i rQy k n f n�yAoY�� ln;o
�Qn �ui n;�&qbn�qur � rQyAq ³rQyu� h nO�Qo�y k r Ç?kF� n;� hP� n;qbn��§É � y k o�npo i n Ç�h o�z{n i qur � y h quo i � n f n � 
� �
� ¶�µ � NE»Q¹ � �¾¥º~» À ¾ ��� �������

� npqbn � z�n f rZ�±n��� ln;o|qAr¦qur � rZyuq ³rZyu� h n k r f y tn f3h n �°��n ÇAh o�z{n kFhj� n;zOo i n �Q�Pn iBi r\quo i ��
� ���azOo?qurQ�jo i
qun�zOr i z�n } o f z{n`�Qo�zOo } r hJk o � n f n ��
� � ¡;¢ �Ên;� f r i �ZrQy k npyuquo � z$r i � � rQz{n^qAr|n ÇAh o�z{n`�bn i rmn;quo
yun��Zo�yuq h �� ln;o�qur�qur � rZyuq ³rZyu� h n !

� � 01*FC1,PC1[B" � $ ¢ # ! &=4 H � $ ¢ &=4#� i r & � *F0 � " $0. 4q# �
s � z§qurTzOo i3kBf n f n_n;qAr � � n��� ln;o_r#n��Qo�z � �Pr kF� qAr\qbn|n Ç�h o�zStn kFh �mn n � �uh qur � y h qbn � n f n ��
� �

rZz f rZ�±n��� ln;o �n iB� n i rZz ³n;y kBh �mn�� k rZz{o i o i rZw �uh y k r k rQo f rQz{n !
� � ��� ��	 � 	 � ����� � n f n k o?qbn f rZ�±n��� ln;o qur@qur � rZyuq ³rQyA� h n k r f y tn fBh n � i o�� f r ( c < >��� � � $ � � �� � � � � � � �¨n n Ç�h o�zStn kBh �mn�qur ��
� � tr�n;qur � � npqbn r°�Zo�z � �Pr k n«�Zo�z f r iB� r hJk o �n �Q�Pn iBi r°quo i
� 
� ��� z{o?qurZ�Po iZ�
� � � � ��� � r©ÉBn�n �´³rQyuq h �Qr�s �



� Æ
� n �uf to Ç�h z{n i r��� ln;ou� ¤ r f rQzOo i � � r�o{n;� f tr i � h zOoOqbn f rQ�Pn��� ln;oOqur^qur � rQyAq ³rQyu� h n � �n��Dto�w h �mn�qur

�un i r�y ln;o��Zo�y i3kBhjkB�uh&� zÃn � z{rZy k o�ybn i3� n��Qo�z � �Pr Ç�h qbn;qAr �

� ¶�� J¹"� �QPB�TNE» �K¾���� ��� � ��� �

"§i rZw �uh y k r k rQo f rQz{n�r i3k n;�+rQ�PrZ�Qr � � r^nO�Zo�z � �Pr Ç�h qbn;qur_qAr � 
� � tr�n�zOr i z�n�qur ��
� �
� � ��� ��	 � 	 �F[���� Ï z ��
� �°�bo �uf o;�u�PrZz�n�qbn i n kFhPi�} n kFh � h � h qbnpqur@tr Ï � �~e Ì �«Ï �a�Zo�z � �Pr k o �
� � � � ��� ��
� tr kQln;o i o�z{rZy k r ��
� � �Qo�z�� * ( c < >��� � � $ � � � � � � � � � ��� , o�z hPiBi ou�
n��Zo�z � �Pr ÇAh qbn;qur�qAr ��
� � tr�yuo@zEtv y h z{o Ï � �~e Ì �«Ï|��� n f n@r i3k n;��rZ�PrZ�Qr f o@� h z hJk r iB�u� r f3h o f �
�un i3k n�qAr � y hjf � z�n kBf n;y i�} o f z{n��� ln;o � o;� h yAo�z h n;� �\qAr � 
� �
rQz ��
� �
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