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HJILKJM5N OGP2IRQ�QTS
U&V�W
VYX[Z]\^\`_badcfeRghadije$glk^Z]m

n�o gjghaqp�rsk^\^\utJvxw y$zR{$z�|d}�~Ry$zRy

��� Z]����gle��>Z]mjmlk����Bm � a���Z�k^����eRgj�Badijk^e$����Z]gjk^�$Zq����gle$��a���e$k^mjp�mle o g���Z�m o � � adm-a���k^�$k^i�a�\�mh�Ta�����ZTg�tGk�i
k^m
e���ijZ]� o mlZ�� o \=ije���e$��mlijg o ��i���e$\^p��$e$��a�\9e$g�� o gj�RZ���e o il\�k^��ZTm-i � adi-�Badih� � i � Z�k^��� o i-ije��sk^i � k^��a�ml�fZq��k��fZ��
ijeR\^Z]ghad�f��Z ad�f����aq��k^��k^�]Z&mjeR��Zsk^��i o k^ilk��RZ���e$ijk^eR��e��bmj��e�e$i � ��Z]mjm=a��f�(mjk^����\^k���k^iup���V � Z
e o il\�k^��Z���Z]mh��glk^��ijk^e$�
m � e o \��.a�\^mje
cfZ���eR�f��k^mjZsZT��e o � � ile�cfZ���eR����Z]ijk^ilk��RZ&�sk^i � c�k^�fa�glp�k���a��RZ���e$����gjZTmjmjk^eR�-mh� � Z]��Z]m��&�
i � Z]gj�sk^mlZ$t
i � Z]gjZ-�sk^\^\�cfZ-a�mjijgle$���.ijZT����i�a�ijk^eR��ije�\^e$mlZ�i � Z2aR���$a���i�a��$ZTm�ed�`i � Z e o ij\^k^��Z
gjZ]��glZ]mjZT�Ji�a�ilk�eR��c�p���e$���RZ]gjilk����
cfaR�j �ije�c�k^�fadgjp�k^�Bad�$Z=��eRgj��a�i��
V � k^m��fa���Z]g-��gle$��e$mlZ]m@a�iu�=e�}umji�a��$Z.��k^��Z]\^k���Z�i � a�i���gle��Jk���ZTm mlZ]�fadgha�ilZB��eR��ijgjeR\&e��$ZTg i � Z�iu�sk^���$e�a�\^m�e��

mj��e�e$i � ��Z]mjm�a��f�5��e$�f�>k�mlZ]��Z]mlm�¡�i � Z-��gjmji�mliha��RZ���gje�� o ��ZTm�a�ml�fZ��>k¢���]a�ilk�eR����e$g a(mjZ]i�ed�£��\^e$mlZ���� o gl�$Z]m�i � adi
��k^��k^��k^�]Z-i � Z�� o ��c�Z]g-e��sk^��¤fZ��>ijk^e$��m�m o c$¥�Zq��i�ije¦a�ml�fZ��>k¢��Z���Z]gjgle$g.cfe o �f��§9i � Z�mlZ���e$���¨mji�a��RZ���gje�� o �>Z]m
��e$\^p��$e$��a�\be o ij\^k^��Z]m
i � adi�e$c�Z]p�i � Z�ml�fZ��>k¢���]a�ilk�eR��m�t � aq�RZ��RZ]gjilk©�>Z]m-e$��a��$k^�RZ]�¦�Rgjk���t�a���� � aq�$Z.��Z�adgj\^p�i � Z
��k^��k^� o �ª��e$mlmjk^c�\^Z-� o ��c�Z]gse��&�RZ]gjilk©�>Z]m���X&eRi � ad\^�$e$glk^i � ��m�a�glZ-gjZ�admjeR�fa�c�\^p��«admjisk^����g�a$��ilk©�>Z$t�a��f���]ad��cfZ
k^����\^Z]��Z]��ijZ��.\�adgj�$ZT\�p��sk^i � \^e��=}«��gjZ���k^mlk�eR��k^��ijZ]�RZ]g adgjk^i � ��Z]ilk©�d�

¬ )*���&#&%�A­�B�s�=��%(�

® �¨��Z]\���m�m o � � adm�k^��a��$Z���gje���Z]mlmjk^���ft[��eR��i��RZ]��Z]g�a�ijk^eR�bt�ad�f�¨eR��ijk��]ad\�� � a�ghaR��ijZTg�gjZq��e$�R��k^ijk^e$�bt[k^i�k^m.e���ilZ]�
o mlZ�� o \&ile�Z���ijghaR��i-e o ij\^k^��Z]m
��gle$��a���k^�$k^ihad\bk^�Bad�$Z$� ® ��i � Z��]admjZ�ed��c�k^�fa�glp�k^�Bad�$Z]mqtfa��fa�k^�RZ�a�����gjeJaR� � ile
i � k�m=��gle$c�\^Z]�¯p�k�ZT\©��m°¥]ad�$�RZ�����e$\^p��$eR�fa�\�e o ij\^k^��Z]msi � a�i � aq�RZ�\�a�gl�$Z�� o ��c�Z]glm�ed�`�$ZTgjp�m � e$glisZ����RZ]m�a�msm � e��s�
k^�@±Gk^� o gjZ�²�a��9³ o � � e o ij\^k^��Z]m&a�glZ o �f��ZTmjk^ghadc�\^Z�c�Z��]a o mjZ
i � Zb¥]ad�$�RZ���ad����Z�a�g�a��f��Z
k^m*� o Zsije���eRk�mlZ�k^��ijgle�� o ��Z��
c�p�i � Z-m��]a�����k^������gle���Z]mjmq��U´m o k^i�a�c�\^Z-��e$\^p��$eR�fa�\bad����gjeq��k^�Badijk^e$��m o � � a�m
k^�¦±Gk�� o gjZ�²Tc � a�m�a.mj��eJeRi � ZTg
a����fZ�adghad�f��Z-a��f��ad�f�.��Z]��ZTg��RZ]gjilk©�>Z]m��=±bk^\^ijZTgjk^���-e o i�i � Z���e$k^mjZ�a��f�(gjZ�� o ��k^����i � Z��RZ]gjilZ��µ�>e o ��i=�Ba� RZ]m9i � Z
e o ij\^k^��Z]ms��eRgjZ o mjZ�� o \`ad�f��ml�fZ]Zq��m�m o c�mlZ�¶ o Z]��i���gje���ZTmjmjk^�����

·«¸�¹ ·uº]¹

±Gk^� o glZ@²R¡ · a ¹ U»mjk^� o \�a�ilZ���� � a�g�a$��ilZ]g�m � ad�fZ�e o ij\^k^��Z-a�ms��k^� � i[cfZ�e$c�iha�k^��Zq����gje$�¯a���k^�$k^ihad\fk^�Bad�$Z$§ · c ¹ a
��e$\^p��$e$��a�\�a�����gleq��k���a�ilk�eR���sk^i � a�mj��e�e$i � Z]g£ad����Z�a�g�a��f��ZR�

V � Z]glZ@adgjZ.�Ba���p���e$\^p��$eR�fa�\bad����gjeq��k^�Badijk^e$��ad\^�$e$glk^i � ��m�i � a�i���e$���$ZTgji�k^��� o i
m o � � a�m ±Gk^� o gjZ�²qa�k^��ije
e o ij� o i
gjZ]��k^��k^mh��Z]��ised�[±Gk^� o gjZ�²]cb�[V � k^m�k^ms��gle$cfadc�\^pB� o Z�ije�i � Z-k^\�\�}j��Z��f��Z����fa�i o gjZ-ed�&i � Z-��gje$c�\�ZT�¼ad�f�
i � Z ��eR����Z]ijk^���-�ReJad\�m[e��bmj��Z]Z��½t��$ZTgjijZ>�B��k^��k^��k���a�ilk�eR�bt�ad�f�.�ua�k^i � � o \^��Z]mjm[ije.i � Z
k���� o i��&�x��ilZ]����Z]�$\^Z���ilZ���k^m
i � Z-�$e�a�\bed�&mj��e�eRi � k^���-e o i�i � Z�¾^¥]a��R�$k^Z]mj¿��]a o mjZ��5c�p���eRk^mjZ���gle$�¯i � Z�mh�]ad����k^������gje���Z]mlm��
V � Z�a�\^�Re$gjk^i � �
a$�>i o ad\�\^p o mjZ��2ije��RZ]��Z]g�a�ilZ£±Gk^� o glZ�²]c.a$� � k^Z]�$ZTmbm o � � mj��e�eRi � ��ZTmjmbc�p���k^��k^��k^�]k^���9i � Z&� o ��cfZTg�e��fk^��¤fZq��ijk^e$��m
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k^� i � Z�e o il� o iFE G*Hj§
ku� ZR��t=�RZ]gjilk©�>Z]m��]a���c�Z¦��\�admjmjk��fZq�Yadm�\�Z>��i�i o gj��m�eRg�gjk^� � i�i o gj��mBa���� i � Z5� o ��cfZ]g�e��
a�\^ilZ]gj�fadijk^e$��mscfZ]iu�=Z]Z]�5i � Z-iu�=e�k^ms��k^��k^��k¢�TZ��.m o c$¥>Z���i�ije�a.c�e o ����eR��i � Z-a�����gjeq��k^�Badijk^e$�.Z]gjgle$gq� · ³�Z]Z5EIG*H
��eRg�a���e$����\^Z]ijZ���Z]mh�>gjk^��ijk^eR��e��&i � k�m�ad\^�$e$glk^i � � ad�f����k^mh� o mjmjk^eR��m�ed�*��eR����Z]ijk^������e$\^p��$eR�fa�\�a�����gjeq��k^�Ba�ilk^e$�
a�\^�Re$gjk^i � ��mq� ¹
V � Zse$��\�p�eRi � Z]g=a�����gleJaR� � i � a�i9��k^��k^��k^�]Z]m�k^��¤fZq��ijk^e$��m`k^m n eR�Ji�a��fadgjk�J mbk���Z�a
ed�f��k^��k^��k��]k^���=i � Zs��Z]gjk^��Z�}

ijZTg-m o c$¥>Z���i.ije�i � Z�ZTgjgjeRg�c�e o �f��m5E z*Hj� · ³�Z]Z�ad\^mje�³� �\�a���ml JpKE�²q~�t&²;L�t9²]|CHj� ¹NM ����eRgji o �fa�ilZ]\^pJt�i � k^m-ijZT�f��m-ile
�BaL��k���k^�]Z=i � Z�Z]glgje$gsg�a�i � Z]gsi � a�����k^��k^��k¢�]Z=k^i�tRmjk^�f��Z���k^��k^��k^�]k^���si � Z��fZ]glk^��Z]ilZ]g£��Z]�Bad�f��m&i�a� �k^���-i � Z Z>�J}
ijglZ]��Z
k^��mjk���Z�ijg�a$�l �� � Z]���$e$k^���.a�gje o �f��a�� o gj�$ZR��±Gk^� o glZ2~�k^\^\ o mjijg�a�ilZ]msi � k^m=c�p���e$���fa�glk����-i � Z���k���k�� o �
��Z]gjk^��ZTijZ]g�� o gj�RZ-�sk^i � i � Z-gjZ]m o \^i�ed�*i � Z�ad\��Re$glk�i � �´��gjeR�OEIG*Hj��±�e$gsglZ�a�mle$��m
i � adi��sk^\^\fc�Z���eR��Z��>\�Zqa�gs\�a�ilZ]g�t
�=Z glZ���Z]g
ije�i � a�i�ad\��Re$glk�i � �Fa�msi � ZQP�RTSVU%WQX�ad\^�$e$glk^i � ���

·u¸J¹ ·uº]¹ ·ZY]¹

±Gk^� o glZ2~�¡ · a ¹![ a�gli�e���ad�Be o ij\^k^��Z�Z���ijg�a$��ilZ��µ��gjeR� a.c�k^�fa�glp�k^�Bad�$Z$§ · c ¹ ��eRgjgjZTmj��e$�f��k^����e o il� o ix��gjeR�Fi � Z
³�i�a��$Z�²�a�\^�$eRgjk^i � ���sk^i � i � Z�c�Z]mji.��e$\^p��$e$��a�\&a�����gjeq��k^�Ba�ilk^e$���Badgj $Zq��c�p¨aB��a�m � Z��¨\^k^��Z$§ · � ¹ i � Z�mhad��Z
e o ij� o is�sk^i � i � Z���k^��k^� o �ª��Z]gjk^��Z]ijZ]gs��a�i � m � e��s��a�m�a � Z�aq��p�\^k^��Z$�

±Gk�� o gjZ�~�k^\^\ o mjilghadijZ]m�i � Z���a�i�a�mjilg o ��i o gjZTmB��gje�� o ��Zq� c�p�³�ihad�$Z¦²R��V � Z]mjZ���e$��mlk^mji�e�� a5mjZq¶ o Z]�f��Z�e��
ijg�a���Z]�]eRk©��m�i � adiB��Z>�f��Z�a��>\©admjm�e��.��k^��k^� o �.}«k���¤fZ���ilk^e$��� o gl�$Z]m�i � a�i�mji�aqp��sk^i � k^�Ya ije$\^Z]g�a��f�>Z¦ed��i � Z
e$glk^�$k^�fa�\�k���� o i��GV � Z
�feR\�p��Re$�fad\fa�����gjeq��k^�Ba�ilk^e$�-m � e��s��k^�B±Gk^� o glZ-²]c�k^m9��e$gj��Z��.c�p�i�a� �k^���-i � Z ��ZT�JilZ]gs\^k^��Z
i � gje o � � Z�a$� � ijg�a���Z]�]eRk©�5a�msk^�f��k��]adijZ���c�p�i � Z-��a�m � Z���\^k^��Z�k^��±Gk^� o glZ2~��9U���pB� o gj�RZ-i � adis�fa�mlmjZ]m
i � gle o � �
i � Z Zqa$� � ijghad�fZT�]e$k���k^��i � Z2�>e$gjglZ���i
mjZ�¶ o Z]����Z�a���� � a�m=��e���e$glZ�k^��¤fZ��>ijk^e$��m=i � a���i � Z-��adm � Zq��\^k^��Z � a�m=i � Z
��k^��k^� o �»��e$mjmlk^c�\^Z � o ��c�Z]g&ed�`k^��¤fZq��ijk^e$��m��&rsZT�f��Z-i � Z�ijghad�fZT�]e$k���mjZ�¶ o ZT�f��Z���e$��ihadk^��m£ad\^\fi � Z�k�����e$gl�Ba�ilk^e$�
��Z]Zq��Z�����eRg�a�a.ml��\^k^��Z-a�����gleq��k���a�ilk�eR��eRg�a-��e$glZ ��eR�f��k^mjZ-��e$\^p��$eR�fa�\�a�����gjeq��k^�Badijk^e$�b�
V � k^msijg�a���Z]�]e$k���mlZ�¶ o Z]�f�>Z-�«aR��k^\^k�i�a�ilZ]m£a�iu�=e�}umjihad�$Z���gle��>Z]mjmqtf� � Z]gjZ]c�p�³�i�a��$Z�²-adijijZT����ilm�ile.�f�f��mj��Z���k�}

�°�]adijk^e$��ms��eRgsi � Z�¾lcfZTmji��feRmjmlk�c�\�ZT¿��feR\�p��Re$�fad\ba�����gleq��k���a�ilk�eR�bt�a��f��³�i�a��$Z.~���e$��mlk���Z]gjm-��eR����gle$��k�mlZ]m=i � adi
gjZq� o ��Z�i � Z��RZ]gjilZ�� ��e o �Ji.a��f�5�Bad $Z-k^i�Z�a�mlk^Z]g-ije5mjijeRgjZ�i � Z�e o il� o i��>e$�f��k^mlZ]\^p°§9ku� Z$�^t�i � Z��$Z]glijk���Z]m�a�glZ�glZ�}
mjilgjk���ilZ���ile�a
�$gjk��.� � eRmjZsml�fa$��k^����k�m&a���a�ghad��Z]ilZ]g9e��b³�ihad�$Z�~��bV � ZsglZ]m o \�i=k^m&a���a�\^�Re$gjk^i � �»i � adi&��k^��k^��k^�]Z]m
i � Z�� o ��cfZ]g�ed�£k^��¤fZq��ijk^e$��m-m o c$¥>Z���i.ije�i � Z�� � eRk���Z�e��sZ]gjgle$g.cfe o �f�5k^�­³�i�a��RZ�²@ad�f��a���eR���Bad\^\`m o � � a���}
��gleq��k^��a�ijk^eR��m�t�� � e�e$mlZ]m-e$��Z�i � adi-e$c�Z]p�m�i � Z��$glk��¦��eR��mjilghadk���ilm�k^����e$mlZ��5k��¨³�i�a��$Z�~�ad�f� � a�m���Z�a�gl\^p�i � Z
��k^��k^� o �ª� o ��c�Z]g=e��9�$Z]glijk���Z]m�a�\^\^e���Z��(c�p�i � Z]mjZ��>e$��mlijghadk^�Jilm��
V � k^m���k^��Z]\^k^��Z¦a�����gje�a$� � a�\^\^e��sm�mjZT�fa�g�a�ijZ¨��eR�JilgjeR\�e��$ZTg�i � Z­ad����gjeq��k^�Badijk^e$�¨ZTgjgjeRg�k���³�i�a��RZ�²¦ad�f�

i � Z��$gjk��5mj�faR��k^����k^�­³�i�a��RZ�~�� ® i�a�\^mleµad\^\�e��sm�a$����k�ilk^e$�fad\`��eR��mjilgha�k^��ijm�ije�c�Z�k^����e$mjZq����k©a�ad�­aR����k^ijk^e$��a�\
��k^��Z]\^k���Z�mji�a��RZ$��±�e$g.k���mjihad�f��Z$t=k^i-k^m���e$mjmlk^c�\^Z�ije�k^����e$mlZ�a�mlZ���e$����a�glp�Z]glgje$g�ile$\^Z]g�a��f��Z�i � a�i�\^k^��k^ijm
i � Z
a���e o ��i
cJp�� � k�� � i � Z����fa�\&e o ij� o i��]ad����Z]��k�a�ijZ(��gjeR�1³�i�a��RZ�²\J m���k���\^k^��Z�a�����gjeq��k^�Badijk^e$� · i � Z���adm � Z��
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\^k^��Z�k^�¦±Gk^� o gjZ�~�c ¹ ��V � k�m�k^m�mlk^����\^pBa���a�ijilZ]g�ed�£Z>��ad��k^��k^����i � Z�ilghad�fZ]�Te$k���m-��gle�� o ��Z���c�p¦³�iha��RZB²�ad�f�
��e���k���p�k^����i � Z]� mle�i � adisi � Z��fadghad\�\^Z]\�mlk���Z]m ��e���eRis�$Z]isile�e.�«a�g�ad�fa�gli��
U���eRi � ZTg���e$mjmlk^c�k^\�k^iup¨k^m�ije¨��e���k���p¦i � Z�k^��� o i�ije�³�i�a��$Z�²$� V � Z�g�aq� k^��� o i��]a�� c�Z¦a���p�mje o gh��Z�e��

��e$\^p��$e$��a�\�e o ij\^k^��Z]m�� � Z]glZ&��eRk�mlZ��]ad� c�Z&Z]\^k^��k^�fadijZ��xc�ps�f�f��k�����a�����gleq��k���a�ilk�eR��m�i � a�i���k���k���k^�]Z�k^��¤�Z���ijk^eR��m��
� o ij\^k^��Z]m=�]a���cfZ���ZTgjk^�$Z��@��gjeR�ªZ����$Z ��Z]ijZ��>ijk^e$��k���a
�RghaqpR}«\^Z]�RZ]\�k^�Bad�$Z�adm�k^m&��eR��Z�c�p��se$mlk^�@ad�f� � Z]mji-E�²qy*Hj�
³ o � � e o il\^k���Z]mb��aqp�c�Z£��eR��mjk���ZTgha�c�\�p�\�ZTmjm9��e$k^mlp i � a���±Gk^� o glZ�²�a�t�c o iGZ����$Z���Z]ijZ��>ijk^e$�.k^m`mlijk^\^\Jax\�e��]ad\���gje���Z]mlm
i � a�is��gle��Jk���ZTmsgjZ]\�a�ilk^�$Z]\^p�\^k^ijij\^Z���e$��ijgle$\Ge��$Z]g=��Zqa�i o gjZ]m
\�k^ RZ�k^��¤fZ��>ijk^e$��mq�
� Z-��e���e$i���e$��mjk���Z]g
mj��\^k^��Z-a�����gjeq��k^�Ba�ilk^e$��m&c�Z��]a o mjZ.i � Z]p�a�gjZ�e o ilmjk���Z�i � Z�mh��eR�fZ.e��&i � k�ms��a���Z]g ad�f�

i � Z]gjZ�k�m�Z]��k©��Z]�f��Z�i � adi-i � ZTp¦�=e o \��5cfZ�e��s�Badgj�$k^�fad\ o ilk^\�k^iup���eRg-i � Z�ad����\^k��]a�ilk^e$��ije�mh�]ad����Z�����e�� o ��Z]��i
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a�����i � Z]p���e.��e$isilZ]�f��ile � aq�$Z�c�k^��ml��Z]ZT��k^����� o gl�$Z]mq�£±Gk^� o gjZ�²]c�k^m�a���Z���ijglZ]��Z-�]admjZ$t�c o i�Z]�RZ]��i � Z]glZ$t�k^i
k^m � a�g���ije.mjZ]Z � e��Ya.mlk����$\^Z � o gj�$Z�mjZ]�R��Z]��is��e o \���gjZT��\�a$��Z-��e$glZ�i � a���a�c�e o i=���$Z�Z����RZ]m��
³�Z���ilk^e$��~
��k^mh� o mlmjZ]m=��e�� o ��ZT�Ji���gje���Z]mlmjk^���-a��f�
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-ad\^ZAE^²>H � aq�RZ



���������	��

�������	�����������������	�! �"�#%$'&�$(�*)+�-,.�/���102�3�54��	"2�3�	6(7�������$8��9%�:����#2�8�;��<(=!">�?<A@B#C�D�;��"*�;������� |
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t�u�v�w�x�w7y{z0|�}{z�~D|���~	��v�w�x���xOy�� � y�����zO�Ow��:�O~Dv�|\����}{w ��y�����w�x���w�xOy����0����|	��x�|��
�2�2~\������|\xOy{w�z"� �hu�v�y{z7��xOy�� � y����C��|\�h�TwN��~\��wC��~
�\��|\x�|\����w"w2��~\}{w�x�|�����wRx�w"���O|\���\}{w"z	y�� ��v�wA��~\xO��~\�2�������������Ry{�Ry{zR�:~\x�w2��|	����x�|\}	�O~0|\}�}{~\�/��xOy�� � y����d|	�2|\xO��y{��x�|\x��7�\xOy{�D��~�~\x���y���|	�Ow�z��
��� ������|\}�}{����y{�'y{z7�	 ���v�|��2��w�w"��z'��~N�2w0|C�?��}{��y���}{w�~\�T¡	¢�£H�'¤¥w7��zOw7��v�w¦�:~\x�w�zO��xOy����	w����2��~\����y{��y{~\�C�Tw"��|\��zOw�y{�'|\}�}{~\�7z��Tw"���Ow�x

��x�y�� � y����Ny��l��v�wC��~\���Ow�§��'~\�'��v�wN��x�w��"w���y����N��~	�Ow	�
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±�eRgh��k^����i � Z���e$gl��Z]gjmsed�bi � Z
ijeR\�ZTgha�����Z�gjZ���i�a����R\^Z]m · ~ ¹ ije-c�Z��Rgjk��.��e$k^��ijms�]a o mlZ]msi � Z ³�i�a��$Z-²�a�\^�Re$gjk^i � �
ije�c�Z]�Rk����sk^i � a.ijg�a���Z]�]e$k���mjZq¶ o Z]�f��Z

� J � P��DP���J
L � P � S�� S��DPRL � S ��� � � �CSTL�U�UVU"L

� � Z]glZ�i � Z�ijghad�fZT�]e$k����>e$gj��Z]gjm �?J t �DP t UVU�U a���� � J t � P t U�UVU adgjZ��Rgjk�����e$k^��ijm��5V � Z���i � ilgha���Z]�]eRk�� � adm
�fadgha�\^\^Z]\sZ����$Z]m � ^ � ^
	NJ ad�f� �C^
	NJ�� ^ tsa�m�m � e��s� k^� ±Gk^� o gjZ L�� · ³�eR��Z�e���i � Z�ilghad�fZ]�Te$k�� Z����RZ]mB�Ta�� cfZ
��Z]�RZ]��Z]g�a�ilZ�m o � � adm �
���
� ad�f� ����� � � � k�� � ��ZT�$Z]��ZTgha�ilZ�ile��feRk^�Jilms\�a�c�Z]\^Z�� �
��� a��f� � � � k^��i � Z��f� o gjZ$� ¹
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±Gk^� o glZ L�¡ [ a�gji
e��&a.iupJ��k©�Ta�\�ijg�a���Z]�]eRk©�µmjZ�¶ o Z]����Z@adm���Z]glk��RZ�����gle$�Fi � Z�ijeR\�ZTgha�����Z-gjZq��ihad���$\^Z]m o mlZ���c�p�i � Z
³�i�a��$Z�²-ad\��Re$glk�i � �¦���=e$��mlZ�� o ilk��RZ-ijg�a���Z]�]eRk©��m�ije o � � a�i���eRijijZq��\^k���Z]m�a��f��adgjZ�cfe o �f��Zq��c�p��fadgha�\^\^Z]\�Z����$Z]m
m � e��s�µadmsmjeR\�k��(\�k^��ZTm��

V � Z�³�ihad�$Z�².a�\^�$eRgjk^i � � � a�m�iu�=e�e$��Z]ghadijk^e$��m�i � a�i�� � a����RZ-i � Z.ijg�a���Z]�]eRk©�5mjZq¶ o Z]�f��Z$¡�a¨¾lgjZ]��\©aR��Z]��Z]��i
mjilZ]��¿�i � a�i�Z]\^k^��k^�fadijZ]msmle$��Z-ijg�a���Z]�]e$k����RZ]gjilk©�>Z]m-�sk^i � e o i�k^�Jilgje�� o �>k����µad��pB��Z]� e$��Z]mqtba����¦a���gle��>Z]mjm.e��
Z����RZ�Z���ijZ]��mlk^e$��i � adisk^m�k^\^\ o mjilgha�ilZ���k^��±bk^� o gjZ
|f��&&���RZ�Z���ijZ]��mlk^e$��k^�Jilgje�� o �>Z]msijg�a���Z]�]e$k����$ZTgjijk���ZTm�i � a�i�a�glZ
�$ZT��Z]ghad\^\�p���eRi-�$glk©����e$k^��ijmqtbc o i�i � Z���Z]�"�$Z]glijk���Z]m�adgjZ�a�\^�saqp�me� IdM(' W � R���S��+W�) I ��
 ' W��	R����	W\�]��UFijg�a���Z]�]eRk©�
�$ZTgjijZ>�+*Fk�m.a���e$���RZ��­ilghad�fZ]�Te$k��¨�RZ]gjilZ���k��£i � Z�ilgha���Z]�]eRk���m�i � a�i���Z]Z]i-adi,* � aq�RZ�\^Z]mjm-i � a���² �$y.-�ijeRihad\
k^��ijZ]glk�eRg�a����$\^Z�a�i/*���V � Z�e$���feRmjk^ijZ�e�� a���eR���$Z���ilgha���Z]�]eRk��¨�$ZTgjijZ>��k�m�af� I�M ��S ' WAR��	S\��W�) I �O
 ' W	� RTW � � ® �
±Gk^� o glZ |�t � P t � S t � � t�a��f� ��� adgjZ-��eR�J�RZ���ijg�a���Z]�]e$k����$ZTgjijk���ZTm2ad�f� � � � t � P t � S � t�ad�f� ����� � adgjZ-��eR�f�]aq�$Z
ijg�a���Z]�]eRk©�5�$ZTgjijk���ZTm��.V � Z���e$\^\^e��sk^����\^Z]���Ba�k^m�aB�>e$��mlZ�¶ o Z]�f��Z�e���i � Z��«a$��i
i � adi-³�ihad�$Z�²-k^��ijgje�� o ��Z]m-eR��\^p
��eR�J�RZ��Bilghad�fZ]�Te$k����$ZTgjijk���ZTm��
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±Gk^� o glZs|f¡GU���Z>��ad����\^Z&ed� � e�� i � Z�³�ihad�$Z-²sZq���$Z
Z���ijZ]��mlk^e$��mjilZ]���]a���ad\^ijZ]g&i � Z�ilghad�fZ]�Te$k���mlZ�¶ o Z]�f��ZR��vsZT�
ijg�a���Z]�]eRk©���RZ]gjilk©�>Z]m �$5 P"S � ad�f� �$5��� � gjZ]��\©aR��Z � P t � S t � � � t � � t�ad�f� ��� �

6�798:8:;=<?>
@BADC Gh��� S �FE � R���� � W IGC R K W U��	��
i����S���� M U S M 
 S M 
-R K Wi� M �HE\R ' W��	R����	W\� C�I � R K W P�R�S2U\W!XQS � U I ����R K �
S��	W�U��	��
h� I � M R���IBR K W M¦I E\R��JE�R IGC PDRTSVU%WQX K S�� S ��� � I�M �	S ' W R���S\��W�) I ��
 ' W��	R��O��W�� SVR U��	��
h� I � M R�� O
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U���eRi � ZTgµ�>e$��mlZ�¶ o Z]�f��Z¨ed��i � Z�Z����RZ¦Z���ilZ]��mjk^eR��mjilZ]�Yk^m�i � adiBa�\^\s��eR��ijgjk^��k�a�\silgha���Z]�]eRk���Z����$Z]m�\^k^ZBeR�
\^k^��Z]m�i � a�is��a�mjm�i � gje o � � �$glk����feRk^�Jilm��s³�Z]�R��Z]��ilms��gje�� o �>Z���c�p�i � Z-Z����RZ-Z���ijZ]��mjk^e$��mjilZ]�­�>e$��ihadk�����eR���$Z��
ijg�a���Z]�]eRk©���RZ]gjilk©�>Z]m�m o � � a�ms��e$k^��i � � � k���±Gk�� o gjZ�|�§�e$i � Z]gsmjZ]�R��Z]��ilmsmjihadgji�a��f�(Z]�f��adi��Rgjk����feRk���ilm��$&&���$Z
Z���ijZT��mjk^e$�¨�]ad��gjZ]��e$mlk^ijk^e$��i � Z.Z]�f�5�feRk���ilm�e��=Z���k�mlijk^����mlZ]�$��Z]��ijm�c o i
i � Z.gjZ]m o \^ijk^����mjZ]�R��Z]��ijm
mjilk�\^\9\^k^Z eR�
i � Z m�a���Z�\^k^��Z$�9V � k^ms��gle��$Z]msi � Z���eR\�\^e��sk^����\^Z]����a�¡

6�798:8:;=<?>�� ADC Gh��� S �FE � R���� � W IGC R K W U��	��
i����S���� M U S M 
 S M 
-R K Wi� M �HE\R ' W��	R����	W\� C�I � R K W P�R�S2U\W!XQS � U I ����R K �
S��	W�U��	��
h� I � M R���IBR K W M S ����MfI�M R��	� ' �3S � R���S��+W�) I ��
1W\
2U\W�� � �3W I�M*� � M W�� R K SVR���S��\��R K � I E�U K U
�	�O
h� I � M RO� O

� ��E � <:328h$'&�<hB 1��:.N$'. &"3 @ #%$'&�(����j.N3�1'$'&
	�1'.0( ) @N1�� 1��:$�+D8:B�� 1��:.
�;$'@C,/.��7+-&�(:3

V � Z.ijg�a���Z]�]e$k���mlZ�¶ o Z]�f�>Z���gle�� o ��Z��5c�pµ³�iha��RZ�²���Z��f��Z]m.a���\�a�mlm�ed��k^��¤fZ���ilk^e$��}u��k^��k^��k^�]k¢���-�fa�i � m�t½c o i EIG*H
��e�Z]m&��e$i&� o a�g�a���ijZ]Z=i � a�i�ad�Jp�m o � � �fadi � m � aq�$Z=�$Z]glijk���Z]m=gjZ]mlijglk©�>ijZ��(ije-�Rgjk��-��e$k^��ijm&adm&gjZ�¶ o k^glZ��.c�p�³�ihad�$Z�~��
V � k^m&i o gj��mse o i&ile�c�Z ¶ o k^ijZ
mjk^����\�Z=k��b��Z�ad\^\�e�� a���Z]� ��k^��e$g&� � ad���$Z]m=k^� � e��Y³�i�a��RZ-² � ad�f��\^Z]m&c�e$g���Z]gl\�k^��Z
�]admjZ]mq�&V � Z-k���Zqa-k^msije���a� RZ n e$��ihad�fa�glk�J m=��k^��k^� o �ª��Z]glk���Z]ijZTgs�fa�i � m�a�ilk�m���p�i � Z-gjZ�¶ o k^glZ]��Z]��ilm��
±Gk�� o gjZ�~µk�\^\ o mlijghadijZ]m�i � Z�mlk�i o a�ilk^e$�b��±�gjeR�1_½Z]����a1L��^²$t�i � ZB�>e$�f�]aq�RZ�ijg�a���Z]�]e$k����RZ]gjilk©�>Z]m�\^k^Z�a�i��Rgjk��

��e$k^��ijm��(V � Z���k���k�� o �F��Z]glk���Z]ijZTg-�fa�i � i � gle o � � i � Z�ilghad�fZ]�Te$k���mjZ�¶ o ZT�f��Z�� o mji � aq�RZ��RZ]gjilk���Z]m.e$��\^p¦adi
��eR�f�]aq�$Z�ilgha���Z]�]eRk����$Z]glijk���Z]m
mjk^�f��Z-ad�Jp�e$i � Z]gsiup��fZ�e��`�RZ]gjilZ��B�=e o \©��a�\^\^e���\^e��]a�\�� � a����RZ]m�i � a�isglZ�� o �>Z-i � Z
��Z]gjk^��ZTijZ]gq�
V � Z�e$��\^p.��gjeRc�\^Z]� k^m�i � a�i�EIG*H o mlZ]msmjilgjk���isk^��Z�¶ o ad\^k�ilk^Z]m&k^� · ² ¹ ad�f� · ~ ¹ a��f�.ilgjZ�adijmsi � Z ilghad�fZ]�Te$k���Z����$Z]m

m � e��s�Ba�m=mjeR\^k©�.\^k^��Z]m[k���±Gk^� o gjZ]m�~��J|�adm&e o i=e��bc�e o �f��m��9V ��o m=�=Z���Z]Zq��ile���e���k���p�i � Z�³�ihad�$Z�²�a�\^�Re$gjk^i � �
ije�ad\^\�e�� Z]glgjeRg a G=k���mjijZqa$��ed� `%G��
V9e$\^Z]ghad�f��Z-m�¶ o a�glZ]m-a��f��ile$\^Z]g�a��f��Z.gjZq��ihad���$\^Z]m�� o mliscfZ-ilgjZ�adijZ���a�m
k^�f��\ o ��k^����i � Z]k^g�c�e o ����a�glk�ZTm�� � k^\^Z

ijglk^����k^����ile¦glZ]��e��RZ o ����Zq��Z]mjm�a�glp Z ad�f� [ Z���ilgjZ]��a���V � k�m.k^���$e$\^�RZ]m�� � a����$k^���¨a���Z]� a ad�f���¯ijZ]mlijm
ije ` ad�f��� ijZTmjijm�a�����cfZ]k^�����]a�glZ�� o \=ije���eR�fZ��sk�i � ¶ o aR��ghad��i-cfe o �f��adgjk^Z]m-� � Z]gjZ�ije$\^Z]g�a��f�>Z�gjZq��ihad���$\^Z]m
� aq�RZ � ZTk�� � i y�e$g
�sk©��i � y���V � Z�eRi � Z]g-� � ad���$Z.k^m ileBad\�\^e�� i � Z�glZ]��\�a$�>Z]��Z]��i�mjilZ]��ije���gjZqa�ijZ���Z]�$Z]��Z]ghadijZ
ijg�a���Z]�]eRk©��m�� � eRmjZ-�fadghad\�\^Z]\�mlk���Z]m�a�glZ���eR\�\^k^��Z�adg��9V � k^msk^m=�Ba�ilijZ]gsed�*� � ad���$k^����eR��Z�k���Z�¶ o a�\^k^iup�a��f�(�Bad Jk^���
m o gjZ�i � a�i�i � Z�Z����$Z�Z���ijZT��mjk^e$�¨mlijZ]��k^\�\ o mlijg�a�ijZq��k^�¨±bk^� o gjZ�|�k^m-k^����\^Z]��ZT�JilZ����]adgjZ�� o \^\�p5Z]��e o � � ije���eR�fZ
�sk^i � i � Z2��Z]�$Z]��Z]ghaR��k^Z]m�� � Z � aq�$Z
i � Z2��e$\^\^e��sk^����\�ZT���Ba�¡

���$7���� 7 8 < > < A
C R K W P�R�S2U\W5XFS � U I ����R K � ���p� I 
�� � W\
�R I S ����I�� W	�	� I � a G�S��AW � � � S�� M W\
 S QhI ' W�S M 
�R K W
� I�M 
���R�� I�M � I C � W	�;�1S"! O X S���Wi�;S2R����#� W\
�I R K W M R K W���W ��� S/�;� M ��� E2�/��� M%$ W\� R�� I�M � I���S U IdM S � ��S2R K R K � I E�U K R K W
R���S\��W�) I ��
;�;W'&�E+W M �	W � ��R K S ��� ' W��	R����	W\�.S2R U
�	�O
h� I � M RO� O

( ��� �*) ���G� 67���[�,+����7CD#=��A.-Y%����.� ���/+��5#&%0+­���-'

V � Z¦³�iha��RZ�~¨a�\^�$eRgjk^i � �Di�a� $ZTmBa�ijg�a���Z]�]eRk©� mjZ�¶ o Z]����Z­admB��ZTmh��glk�c�Z�� k^� ³�Z��>ijk^e$� L¨ad�f��ijglk�ZTm�ije����f� a
�$glk��R}«glZ]mjilgjk���ilZ�����k^��k^� o � �RZ]gjilZ����feR\�p��Re$�fad\��fa�i � i � adi��fadmjmlZ]m�i � gle o � � i � Z�ijghad�fZT�]e$k���m�k^��e$gh��Z]g���X&ZT�$k^�
c�p���e$��mlk���Z]gjk^����i � Z�mlk^����\^Z��]admjZ.� � Z]glZ���e�k^��¤fZq��ijk^e$��m2adgjZ.k^�J�Re$\^�$Zq��a��f�µ��Z�a�glZ��Rk��RZ]��ml�fZ��>k¢���.mjihadgjilk����
a�����Z]����k^�����feRk���ilm2143.a��f�5176'8:9
;�� � k^i � e o i
i � Z��Rgjk��¦�>e$��mlijghadk^�Jilm�tG��Z.�=e o \��-¥ o mji-mliha�gli-a�i"143$t����f�¦ad�
¾jeR��ijk^��a�\^¿��Jk^mlk�c�\�Z
�feRk^�Ji 1 J a�m=m � e��s��k^�B±Gk^� o glZ ��t�a���� o mjZ�i � Z�mha���Zsmjilgha�ilZ]�$p�ile��RZ]��Z]g�a�ijZ<1 P t�1 S t�Z]i����
o ��ijk^\½�f�f��k^����a=1 ^ ��gle$�F� � k©� � 176'8%9
;fk^ms��k^mjk^c�\^Z$�&U
\^\bm o � � e$��ilk���a�\��feRk^�Jilm>1 ^ \^k�Z�eR�Bi � Z-e o ijZ]g
cfe o �f��adgjp
e��=i � Z.ijg�a���Z]�]e$k��5mjZ�¶ o ZT�f��ZBadm-��e�Z]m"1 8'?%@J k^��i � Z��f� o gjZ$� · ¾�� o ijZ]gl¿µad�f� ¾jk^����Z]gl¿BadgjZ���Z��f��Zq��gjZ]\�a�ilk^�$Z-ile
i � Z2� o gj�$adi o glZ-k^����\^k^Z��.c�p�i � Z�mjZ�¶ o Z]����Z�ed�`ilgha���Z]�]eRk�����k^gjZ��>ijk^e$��mq� ¹
V � Z�gjZT�$k^e$����k�mlk^c�\^Z-��gle$�A1 3 k^m-��Z]\^k^��k^ilZ���c�p¦a�ihad���$Z]��i-\^k^��Z.i � gle o � � mjeR��Z-��e$k^��i"B�C�eR�¨i � Z�k^����ZTg

c�e o �f��a�gjp��9³�k^�f��Z�m o � � ihad���$ZT�Ji=\^k^��Z]ms�]a���cfZ�e$g���Z]glZ���a$�]��eRgh��k^���.ije.i � Z]k^g���e$k^��i�ed�bihad���$Z]����pJt���e$k^��ijm=m o � �
a�m 1 3 �]a���cfZ
ghad�� $Z���a$�]�>e$gh��k�����ile-i � Z
\^k���k^ibe��b��k^mjk^c�k^\^k^iup
��gjeR�8i � Z]glZ$� ��� Z]��iu�=e-ihad���$ZT�Ji=\^k^��Z]m � aq�RZsi � Z
mhad��Z
�feRk���i=e��&ihad���$ZT�f��p�t�i � Z]k^g���k^glZ���ijk^eR�¦a����R\^Z]m£�Ta���cfZ o mjZ��µije.c�gjZ�ad �i � Z�ijk^Z$�
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±Gk^� o glZ ��¡ ® ��� o i-ijg�a���Z]�]e$k���m���eRg�³�ihad�$Z�~�a�����i � Z�glZ]�$k^e$�¨ile�mjZ�adgh� � � � ZT�¨�f�f��k����Bi � Z�c�Z]mji.�$glk©�5��e$k^��i
��k^mjk^c�\^Zs��gle$� 143R�9U�\^\���e$k^��ijm=e$��a.mjk^���R\�Z
� � k^ijZ�mjilgjk^��Z�a�glZ Zq¶ o a�\^\^p���Z]mjk^g�a�c�\^Z$�

V � Z�mha���Z�gha��� Jk^���¨m�� � Z]��Z¨a�����\^k�ZTm�� � Z]� �feRk���ilm/1 ^ a�glZ¦glZ]mjilgjk���ilZ�� ije�cfZ��Rgjk�� ��e$k^��ijmqtsc o i�k�i�k^m
��Z��>Z]mjm�a�gjp5ije�mjZqa�gh� � ��e$gsi � Z c�Z]mli��$glk�����e$k^��i=�Jk^mlk�c�\�Z
��gle$�Fi � Z���gjZT�Jk^e o m 1 ^ �9V � Z�gjZ]�Rk�eR��ije.mjZ�adgh� � k^m=i � Z
a�glZ�a���Z]\^k^��k^ijZq��c�p�i � Z�iha����$Z]��i�\^k���Z$� [ a�gji�ed��i � k^m
gjZ]�Rk�eR�¦k^m
m � aR��Z���k^�¦±Gk^� o glZ ��a��f�5i � Z.ghad�� �k^���$m-a�glZ
m o �$�$ZTmjijZq��c�p�� � k^ijZ�mlijgjk^��Z]m��
V � Z�mjk^����\^Z]mji
��Z]i � e�����e$g
�f����k^����i � Z�cfZTmji-�Rgjk�����e$k^��i���k^mjk^c�\^Z���gjeR��a��feRk���i
m o � � a�m"1 3 k^m�ileBm��]a��

Z�aR� � gje��´e����$glk�����e$k^��ijm-k^�¨i � Z�m � aR��Z�� gjZ]�Rk�eR��a��f��mlijeR�¨� � Z]��i � Z�mh�Ta�����k^���5��gje���Z]mlm � a�m.��e��$Z]glZ���ad\^\
��e$k^��ijm�a�m.i � adi@adgjZBadm��Re�e���a�m.i � Z�� o glgjZ]��i�c�Z]mli��$gjk�����e$k^��i��¨³�Z��>ijk^e$� |f�^².m � e��sm � e�� m o k^ihadc�\^ZBa r ��Z
ijg�a���m���e$gl�Badijk^e$��m=�]a����Bad $Z
i � k^msmjk^����\^Zsmh�]ad����k^������gle��>Z]mjm�gjZqa�mjeR�fa�c�\�p�Z r ��k^Z]��i��
³�k^�f��Z
i � k^m=mh�]ad����k^���.��gje���Z]mlmsk^m�k^��Z r �>k�ZT�Ji[� � Z]��i � Z
�$glk©�.k^m[�f��Z$t�³�Z��>ijk^e$��|f� ~
��glZ]mjZ]��ilm a���ad\^ijZ]gl�fa�ilk��RZ

a�����gje�a$� � cfa�mlZ���e$����e$��ilk�� o Zq����gha$�>ijk^e$��mq�&³�Z���ilk^e$��|�� L��$ZT��Z]ghad\^k��TZ]m�i � k^msije���e��$Z]g�a-m o c���gle$c�\^Z]�¯i � a�is�sk^\^\
c�Z o mjZ>� o \�� � Z]����Z�a�\^k^���.�sk^i � k^��¤�Z���ijk^eR��m��

� �"! = 	7@�<h<:&"<:B @ = &�
 ,h9�.j) +D9��:BD+D<�6	+D$ # + + ( # $�&�( ) +-&�<-1A3

�
��Z��£aqp�ile-���f��i � Z�c�Z]mjis�Rgjk�����e$k^��i���k^mjk^c�\^Zx��gjeR� a-��e$k^��i=m o � � a�m>1 3 k^��±bk^� o gjZ ��k�msile�m��]a���a��feR\^pJ�Re$�
m o � � a�msi � Z-m � aR��Z���glZ]�$k^eR��k^��i � Z��f� o gjZ$� ® �&i � Z��feR\�p��Re$�B�>e$��ihadk���m��$glk�����e$k^��ijm�t�i � ZTpµ�Ta���c�Z-ghad�� $Zq��c�p
�f�f��k�����iha����$Z]��i�\^k^��Z]mq� ® ����e��$gjk�����e$k^��ijm�a�glZ���e o �f��t�i � Z-��gje���Z]mlm mlihadgjijm�e��RZ]gs�sk^i � a.��ZT�»�feR\�p��Re$�b�[V � Z
��Z]� ��e$\^p��$e$���]a���c�Z�i � Z�Z]��ijk^glZ-gjZ]�Rk^e$�B��Z]\^k���k^ijZ��.c�p�i � Z�\^k���Z ��eR�Ji�a�k^��k^���.mjZ]�R��Z]��i 1 3 B�C]t�e$gsk^is�]a���c�Z-a
m o c�mjZ]i���Z]\^k^��k^ijZq�.cJp�a.ihad���$Z]��is\^k^��Z�i � gje o � � B P t�B C eRgsi � Z��$Z]glijZ���cfZ]iu�=Z]Z]��B P a����/B C �
V � Z�k����feRgji�a���i��fa�gli�e���i � k^m���gje���Z]mlm¦k^m�m��]a�����k^��� i � Z¨�Rgjk�� ��e$k^��ijm�k^�Ya���\^eRmjZ��»��eR���$Z�����e$\^p��$e$�G�

³�k^�f��Z5i � Z���e$\^p��$eR� ��e o \���cfZ��RZ]gjp \^e$���­ad�f���fa�glgje���a�����gle$i�a�ijZq� c�p a���p a����R\�ZRt&�=Z��fgjmli�ilgha���mu��eRgj�
i � ZB��e�e$g���k^�fa�ilZ�mjp�mjilZ]� ile�gjZ�� o ��Z�ile�mjk^����\^Z]g-�]a�mlZ]m��5V � Z�k���Z�a�k^m-ileµ� � e�eRmjZBad��a r ��Z�ilghad��mu��eRgj��a�ijk^eR�
i � a�i��Bad��ms�$glk©�µ�feRk���ilm�ije��$glk©�µ�feRk���ilm2ad�f���]a o mjZTm-i � Z.��e$\^p��$e$��ileBe��]� o ��p¦a�mlk��R��k��°�]ad�Jix��ghaR��ijk^eR��e���k^ilm
c�e o �f��k�����c�eq�b�
³�ihadgji
�sk�i � a.��e$\^p��$e$��� a�����a���k^glZ���ijk^eR�����.k^��� � k�� � mh�]ad����k^����m � e o \©�µ��gje���Z]Zq��� · ±�eRg�i � Z-m � a$��Z��

gjZT�$k^e$��k^��±Gk^� o glZ ��t�� � m � e o \���cfZ��fZ]gl�fZT�f��k�� o \�a�g�ije�i � Z�� � k^ilZ-mjilgjk^�fZTm-��Z�adg 1 8'?%@J a��f�µ�feRk���ilZ���ije��sa�g��
i � Z¦glZ]mji�e��-i � Z¦��e$\^p��$eR�b§
k«� Z$�^t=k^i�m � e o \�� c�Z 1 8'?%@J _ B"3�gle$i�a�ijZq��{$y.-¦��e o ��ijZ]g���\^e��j ��sk^mjZR� ¹ �=e$��mjijg o ��i
m o ���feRgjilk�����\^k^��Z]ms��e$g�� ��Z]gj��Z]�f��k©� o \�a�g�ije�� � a��f�5��e$����\^Z]ijZ-a��>k�g�� o ��mh��glk�c�k������fa�g�a�\^\^Z]\^e$�$g�a�� adm�m � e��s�
k^�B±Gk^� o glZ G��bV � k^m=k^m���e$��Z
c�p�iha� �k^���-i � Z��feRk^�Jilm�ed�bm o ���feRgji��ªa�������t�a��f�@�f�f��k^����a��fa�k^g&ed�`m o ���feRgjilk����
\^k^��Z]m-�fadghad\�\^Z]\=ije5i � Z���a�m � Z��¨\^k^��Z������¦³�k^�f�>Z�i � Z�gjZTm o \^ijk^�����fadgha�\^\^Z]\^e$�Rghad� � a�m.iu�sk���Z�i � ZBadgjZ�a�ed��i � Z
��eR�J�RZ��µ¶ o aR��gjk^\�a�ilZ]ghad\��� ��!��tfk^i � adm�a�is��e$mji=iu�sk���Z�i � Z.a�gjZqa.e��"��� · ³�e$��ZT� � a�i=cfZTijijZTg g�a�ilk�eRm£�>e o \���cfZ
e$c�iha�k^��Zq����k�a�i � Z���eRgjZ
mje$� � k^mjijk��]adijZ��µijZ�� � ��k�¶ o Z]m
e��&³�� � �sa�gl��Z]i���a�\u�!E^²$²>Hj� ¹
® ��i � Z���k^gh� o ��mh�>gjk^c�k^�����fa�g�a�\^\^Z]\^e$�Rgha���k^m,*$#�%�*&%"' *('�)
*$#�)Fa�m-m � e��s��k^�¨±bk^� o gjZ�G�tGi � Z�a�gjZqa�e��si � Z

c�e o �f��k�����c�eq�Bk^m
·�] Z¦J
]	c ] ZdP�] ¹>·�] [RJ�]�c ] [�P2] ¹	L · L ¹
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±Gk^� o glZ G�¡sV � Z���e$��mjijg o ��ilk�eR����e$g a(�fa�g�a�\^\^Z]\^e$�Rgha��"i � adi ��k^gh� o ��m���gjk^c�Z]m �(t � a�m
iu��e�Z����$ZTm ��Z]gl�fZ]����k�� o \�a�g
ije��!��tfa���� � adm a�glZ�a.��e.��eRgjZ�i � a���iu�sk���Z�i � Z�a�glZ�a.e�� �(�

� � Z]glZ ·�Z J L\[ J ¹�� * #�% _ * #�) ad�f� ·�Z P L\[ P ¹�� * '�) _ * #�) ��V � Z���e$\^\^e��sk����µad\^�$e$glk^i � � �>e$��mlijg o ��ijm�a
ijg�a���m���e$gl�Badijk^e$���Ba�ilgjk�����i � adi��Ba���m�i � Z�mjZTiBed�-k���ilZ]�$Z]g��Rgjk����feRk^�Jilm�� P ile�k^ijmlZ]\���ad�f��ijglk�ZTm�ije��Bad�
·�Z J L\[ J ¹ ad�f� ·�Z P L\[ P ¹ mle@admsije�gjZq� o ��Z · L ¹ a�ms� o � � a�ms��e$mlmjk^c�\^Z$�

����� �������,�$8�� >
@

²R�s³�Z]i�� J�J�� � P�P�� ²�a��f� � J�P�� � P	J�� y�mje�� k�msi � Z-~"!�~-k���Z]��ilk�iup��Badijgjk��b�
~��
� � e�e$mjZ$#&%'��ile���k���k���k¢�]Z ] Z7J	c # [RJ�]\c ] ZdP�c # [�PT] � ® ���]a�mlZ�e��`ilk^Z]m�t���gjZ���Z]g(# � y�k��`��e$mlmjk^c�\^Z$�9V � Z]�
mjZ]i Z7J)� Z¦J�c # [RJ t ZdP*� ZdPDc # [RJ t�� J�J�� � J\J�c #�� P�J t�a��f� � J�P�� � J�P�c #�� P\P �

L��
� � e�e$mjZ�+,%-��ile���k���k���k¢�]Z ] [ J c + Z J ]�c ] [ P c + Z P ] � ® �¦�]a�mlZ�ed��ijk^Z]mqt���glZ���Z]g$+ � y(k¢�=�feRmjmjk^c�\^Z$�
V � Z]�
mjZ]i [ J � [ J c # Z J t [ P � [ P c # Z J t�� P�J � � P�J c +.� J\J tfad�f� � P\P � � P\P c +/� J�P �

|��s³�ijeR�Bk��)# � + � y�§�e$i � Z]gj�sk^mlZ �Re�ije�³�ilZ]��~��

V � Z-� o gj��e$mjZ�e��&U�\^�$eRgjk^i � �F|f�^²
k�msile��f���Ba.ilghad��mu��eRgj��a�ijk^eR���Ba�ilgjk���� i � adisgjZ�� o ��Z]m-i � Z-��gle$c�\^Z]�¯e��
mh�Ta�����k^���.�$glk�����e$k^��ijm&i � Z��feR\�p��Re$� �ªije.i � Z2�Ta�mjZ
� � Z]���ªe��]� o ��k�ZTm�a���eR��mji�a���i=��g�a$��ilk�eR��e��9k�ilm&c�e o �f��k����
c�eq�½��V � k�m.� o a�ghad��ijZ]Z]m.i � a�i�a��¨e$g���k^�fa�glp¦m��]a���}���eR���$Z]glmjk^e$� a�\^�$eRgjk^i � �D�]a������f�¨i � Z��Rgjk����feRk^�Jilm-k^�¨i � Z
ijg�a���m���e$gl��Z����Y�sk^i � e o i`��eR��mjk���ZTgjk^������eRgjZ&i � a���0 ·21 a�glZ�a · � ¹j¹ mh�Ta��.\�k^��ZTm��GV � ZsZ r ��k^Z]�f�>p-e��fi � k^m9��gje���Z]mlm
k^m�a���Z]��eR��mjilgha�ilZ���c�pB_�ZT���Badm9U��^²-a��f�(U�� ~.k^��U
���fZT�f��k��BU.�
� Z���ZTZ���ije.m � e���i � adisi � k^m=mh�]ad��}j��e$���$ZTgjmjk^eR�¦�]a���cfZ-��eR��Z�k^��e$g���Z]gsed�`k^�f��glZ�a�mlk������ � �>e$����e$��Z]��i�� ® i

i o gj��m-e o i-��eRi�ije�cfZ�ad\^\&i � adi�k����feRgji�a���i�ileB�RZ]i-i � Z�e$g���Z]gjk^����Z��faR��ij\^p�gjk^� � i�� ® �¨��g�a$��ilk���Z$tG��Z��]ad��¥ o mli
��e���k���p��Yile���ZT�Ja�ilZ Z a��f�43�e$g [ mje�admsije.�Bad�����.ije.cfZ-adm���e$���fa�ilk�c�\�Z�adms�feRmjmlk�c�\�p��sk^i � e$g���k^�fa�glp�\^Z���iu}
ijed}«glk^� � i�t�ijeR��}uije�}uc�e$ijile$��m��]a�����k����f� ® ��i � Z�e$g���Z]gjk^����c�p �����>e$����e$��Z]��i � adm ile�cfZ.Z��fa$��iqt�i � Z.��e$\^\^e��sk^���
a�\^�Re$gjk^i � �8��e�Z]msi � Z`¥>e$cb� ® i£admjm o ��Z]m=i � a�i=i � Z��!�2�>e$����e$��Z]��i&e�� · � L65$¹ k^m�7$� c98:5 ��eRg9����Z��(��e$��}u��Z]��a�ilk��RZ
�fadgha���Z]ijZTgjm;7¨a���� 8 �

����� �������,�$8�� >��

²R� M mjZ�e$gh��k���a�gjp�m��]a���}j��eR�J�RZ]gjmlk^e$��ile��$ZT��Z]ghadijZ�a.\^k�mlise�� · � L�¸ ^ L�º ^ ¹ ilgjk^��\^Z]ilm�t�� � Z]glZ-i � Z���Z]mlk^gjZ��5k^�JilZ]�$ZTg
�$gjk��(�feRk���ilmse��`i � Z���eRgj� · � L<5$¹ a�gjZ�i � eRmjZ�� � Z]glZ ¸ ^ a=5;a º ^ �

~��s³�e$gli i � Z · � Lh¸R^\Lhº\^�¹ ilgjk^��\^Z]ilm-c�p>7$� c?8b¸R^ tba�����mlZ]i-��e$k^��ijZ]glmA@¨ad�f�-B.ile�i � Z�c�Z]�$k^����k�����e��=i � Z�\^k^mjiq�
_�Z]i;C � ·«¹ c�Z-i � Z
� o �f��ijk^eR�Bi � a�isZT�$a�\ o a�ilZ]m;7$� c�8b¸ ^ ��e$gsa.�$k^�RZ]��ilgjk^��\^Z$�
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L��=U ���$ad�f��Z$B-ile�i � Z�\�a�mlisijglk���\�Z�i � a�i � adm;C � · B ¹ `»² c C � · @ ¹ �
|��s� o ij� o i · @�� � L @�� ¸ ^ ¹ a����¦aR���$a��f�>Z(@�� ¸ ^ ���
Z]\^Z]ijZ.ijglk���\�Z @�k�� @�� ¸ ^ � @�� º ^ §Ge$i � Z]gl�sk�mlZ�k^��mlZ]gji @
aq��ilZ]g;B�ad�f��aR���$a�����Z$B�� n a� RZ m o gjZ @��feRk���ilmsije�i � Z � Z�a$��e��9i � Z�\�k^mli��

��� ® �`i � Z-\^k�mli�k^ms��eRisZ]����iupJtR�$e.ije�³�ilZ]�(L��

U�����Z]�f��k¢��U ��gje��RZ]m�i � Z
��e$\^\^e��sk^���-i � Z]e$glZ]�¦¡

���$7���� 7 8 � >
@ PJE���� I �;W�� � U I �	��R K ��� O X ���2E��;W\
QR I U%W M W���SVRTWQS R��	S M � C�I �	� SVR�� I�M � C�I �.SX� IdM(' W � � I��¢S U I�M
� S M 
(S 
����	W\�	R�� I�M �!� I S M 
 R K W M � � U I �	��R K �	� O�
 �V�	S M �;� · � ¹ S M 
 ��R�� I E\R��JE�R ���H�1S\����W\
 Q]S �
� J O��GK ���
I E�R��JE�RO� R K W U��	��
 � I � M R��/� M � I ��
�W	�	W�
 QTS �!��� I �:� I�M W M R S M 
QR�S��\W�� R����1W

0	��\^e$��� � %��� ��� c 1 ����\^e$� · ��� ¹7c��Hc # � L · | ¹

�9K W	�	W � %�� ���!R K W S���W	S I C ��� � Q�I E M 
�� M U QhI
� I���� ����R K W.S���W	S IGC �,I � ���!R K W M E2� Q W�� I C ���O
\W��l� M �,I S M 

# ���-R K W M ET� Q W	� IGC U��	��
h� I � M R�� �d� I 
 E'��W\
 O

� ��E 4%32&"<:B	��+-<D1'&�<?8:.N( � $'@4	�1'&�+-<:3 1'+��p&�<:(�1��h."! .N3�1$#%&"3T&&%:9". #%$'&�(�) +-&�<-1

V � Z.�feR\^pJ�Re$��mlZ�a�g�� � k^���¦a�\^�Re$gjk^i � � k^�¨³�Z���ilk^e$��|f�^²-k^m-a o mjZ�� o \&ije�eR\«t�c o i-k^i�k^m���e$i�k���Z�ad\�\^p�m o k�ilZ��5ije�i � Z
��gle$c�\^Z]��e��&�f����k^����i � Z.cfZTmji.�Jk^mlk�c�\�Z��$gjk��5�feRk^�Ji�a�m�k^\^\ o mjijg�a�ilZ���k^�¨±Gk�� o gjZ�����V � Z.�f� o gjZ���e$��i�a�k^��m-��\ o Z]m
ije�i � Z��fa�i o gjZ-ed�&i � Z-ilgje o c�\^Z$¡=i � Z�m � aR��Z��5�feR\�p��Re$� � a�m ad�¦a�glc�k^ijg�a�gjp�cfe o �f��adgjp�tfad�f��i � Z-� � k^ijZ-mlijglk���Z]m
a�glZ���e$is�fadghad\�\^Z]\u� n e$glZ���gjZ��>k�mlZ]\^pJt�k^i�k^ms��eRi���\^Z�a�g � e�� c�k^��ile��Ba� RZsi � Z�mjZ�adgh� � ��e$\^p��$e$�GtJad�f��i � Z]gjZ.k^m���e
o ��k�¶ o Z�� � i � a�i=k^m�a�\^�saqpJm=��e$��mlk^mjijZT�Jis�sk^i � i � Z ��e$ijk^eR��e��`g�a��� �k^���.�$glk©�.��e$k^��ijm�aR�]��eRgh��k^���.ije.i � Z�i�a����RZ]��i
\^k^��Z�i � Z]p�\^k�Z
e$�b�

�=e$��ijk^� o Z��B��ghaR��ijk^e$��m a�glZ o mlZ�� o \G��eRgs�f�f��k������$gjk�����e$k^��ijm
cfZq�]a o mlZ�i � Z]p���a� RZ�k^i�Z r �>k�ZT�Ji
ije�mh�]ad��i � Z
ghadijk^e$��a�\b��k^gjZq��ijk^e$��mscfZ]iu�=Z]Z]�5iu��e��Rk��RZ]�B��k�glZ���ilk�eR��m��=±Gk�� o gjZ-zRa-m � e��sm ad��Z��fa�����\^Zs��eRg �<3 � ·�_ ² L z ¹ ad�f�
� S � ·"_ ²R² L L ¹ �bV � Z�g�a�ijk^eR�fa�\f��k�glZ���ilk�eR��m�a�glZ�i � Z��$Z���ile$glm=��gjeR� · y L y ¹ ile�i � Z�k^��ijZT�$Z]g=�$glk©�(�feRk^�Jilm�i � a�isa�glZ
�Badgj RZ��.c�p���e$ilm�a�\^e$����i � Z��<3 � J t(� J � P t�a��f��� P � S mlZ]�$��Z]��ijmq�9U» $Z]p���gle$��Z]gjiup�e��9i � Z-��eR��mjilg o ��ilk^e$��k^m
i � a�i�i � Z.ghadijk^e$��a�\`��k�glZ���ilk�eR�¦�RZ���ile$gjm-adgjZ�¾ha�m
m � eRgji-a�m���e$mlmjk^c�\^Z]¿�k^��i � Z.mjZT��mjZ�i � Z�m � a$��Z���glZ]�$k^eR��k^��i � Z
�f� o gjZ���eR��iha�k^��mG��e��$glk©����e$k^��ijm��GV � Z=�Badk���k���Z�a
k^m9ije o mlZ�i � k^m���e$��mjijg o ��ilk�eR��� � Z]glZ � 3 k^m&as� o \^ilk���\�Z9ed�fi � Z
e$��ijk^�Bad\Ji�a����RZ]��is\^k���Z���k^gjZ���ilk^e$�/1 8 ? @J _ B 3 t�a��f�(i � Z���k^gjZ��>ijk^e$����gle$� 1 8'?%@J ije 1 3 k^m � m ��e$g&mle$��Z�k^�f��Z�� #½��
k^gjZ���ilk^e$��m��>\�eRmjZ]mli�ile � 3 a�gjZ��>e$��mlk©��Z]gjZ��´¾lcfZ]mli�� ¿FV � Z�k���Zqa�k^m-ije�mji�a�gli@adi2B 3 k���±Gk^� o gjZ�z�c¨a�����iha� RZ
e$��Z�mjijZT��k^�¨i � Z�cfZTmji.�feRmjmjk^c�\^Z�g�a�ijk^eR�fa�\���k�glZ���ilk�eR�bt&a�����gjZ]��Z�a�i.i � k�m���gje���Z]mlm o ��ijk^\&glZ�a$� � k^���(' · 1 8'?%@J 1 3 ¹ t
� � Z]glZ�' · �� ¹ k^m�i � Z�\^k^��Z���Z>�f��Z��(cJp.mjZT�$��ZT�Ji �� a��f����k�glZ���ilZ��(��gjeR� � ije  ��9V � Zs�fglmji=mjijZT�B�Re�Z]m�ile � J
c�Z��]a o mjZ � 5 J k^m�e o i�e��&cfe o �f��mq��V � Z.��Z���i�mlijZ]�¨�ReJZTm�ije � P t�a�����i � Z.��gle��>Z]mjm-ilZ]gj��k^�fa�ilZ]m�i � Z]gjZ.c�Z��]a o mjZ
� P k^m
e$��i � Z���e$glgjZ��>i-mjk���Z.e��)' · 1 8'?%@J 1 3 ¹ ��V � Z@adgj� o ��Z]��i
i � adi � P � o mji�c�Z.i � Z.cfZTmji-�Rgjk�����e$k^��i ��k^mjk^c�\^Z
��gle$� 1 3 k^mscfa�mlZ���e$��i � Z2�«a$��isi � a�i=i � Z]gjZ�a�glZ ��e��$gjk��(�feRk���ilmsk���i � Z�k���ilZ]gjk^e$g=e��&i � Z�m � aR��Z���glZ]�$k^e$�G�
V � ZB�>e$��ijk^� o Z��5��g�a$��ilk^e$�¨a�\^�$eRgjk^i � �D�]a��¨c�Z�i � e o � � i�e��sk��¨ilZ]gj��m-e��sghadijk^e$��a�\���k^glZ���ijk^eR��m-c�p¦�sglk^ijk^���

· B L @ ¹ k^�¦��\�aR��Z�ed��Z�aR� � ��g�a$��ilk�eR� B�s @b�2&G����glZ]mjmlZ��¨k^��i � k^m
��eRgj�¦t�i � Z�a�\^�Re$gjk^i � ���$Z]��Z]ghadijZ]m�a�mlZ�¶ o Z]�f��Z�e��
a�����gjeq��k^�Badijk^e$��m+*� 3 t�*� J t�*� P t U�UVU t�*� m ile�a.ghadijk^e$�fad\b��k^gjZ��>ijk^e$�,*��t�� � Z]glZ-*� 3 �´· ² L y ¹ t�*� JA�´· y L ² ¹ t�ad�f�*� m-� *���¦V � Zµad\^�$e$glk^i � �Da�\^mje��RZ]��Z]g�a�ilZ]m�k^��ijZ]�RZ]g���e�Z r ��k^Z]��ijm Y\^ t&� � Z]gjZ *� ^ � *� ^ � P:c Y\^ *� ^ � J � V � Za�����gjeq��k^�Badijk^e$�.mjZ�¶ o ZT�f��Z]m *� 3 L *� P�L *� � L�U�UVU\L *� P/.10�m � J32�4\P65 L *� m · � ¹
a���� *� J
L *� STL *� � LVU�UVU\L *� P/.�m�4\P75 � J L *� m · G ¹
a�����gje�a$� � *� ��gle$�FeR����e$mjk^ilZ mlk���Z]m��[U ����k�����k���ilZ]gj��Z���k�a�ilZ ��k^gjZq��ijk^e$��m*� ^ � P-c *� ^ � J
L *� ^ � PDc ~ *� ^ � JVL *� ^ � PDc L *� ^ � JVL�U�UVU\L *� ^ � PCc ·ZY�^7_ ² ¹ *� ^ � J · z ¹
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±Gk^� o glZ�z�¡ · a ¹ ��a�ilk^e$�fad\*��k�glZ���ilk�eR��m-c�Z]iu�=Z]Z]� � 3 �¯·"_ ² L z ¹ a��f� � S��¼·�_ ²$² L L ¹ �sk^i � a��$glk��R}«��e$k^��iu}���glZ]Z
gjZT�$k^e$��m � a$��Z��½���
e$ijms��a�gl �i � Z-ZT�f��m�ed�&i � Z���k�glZ���ilk�eR���$Zq��ijeRgjm�� · c ¹ rxe��»ije o mlZ-i � Z�gha�ilk^e$�fad\b��k^gjZ���ilk^e$��m
ije(�f�f�5i � Z.c�Z]mji-�Rgjk�����e$k^��i � P i � adi k^m
�Jk^mlk�c�\�Z2��gjeR� 1 3d� ·Z[ e$k^��i 143�m � e o \���c�Z�mle$��Z���k^mji�a��f��Z�aq�saqp�k^�
i � Z2��k�glZ���ilk�eR��e��9i � Z-adgjgje��-� ¹(· � ¹ Uª��\^e$mlZ�} o �Bed�`i � Z-gjZT�$k^e$����Z�adg � J ad�f� � P �

c�Z]iu��ZTZ]��Z�aR� � *� ^ � P ad�f�	*� ^ � � Z]glZ�~ a � a #�glZ��f��Z]m · � ¹ ad�f� · G ¹ mje.i � adi���e$��mlZ�� o ilk^�$Z-a�����gjeq��k^�Ba�ilZ]m$*� 5
a����	*� 5 5 adgjZ
	��C� M W���U K�Q�I ���>§�ku� Z$�^tRi � Z-mlZ]ise��&g�a�ijk^eR�fa�\���k^gjZ��>ijk^e$��m
cfZTiu��Z]ZT� *� 5 ad�f� *� 5 5 k�m

Y�
 *� 5 c � *� 5 5 ]�
 � y L � ��y gTU
V � Z adcfe��RZs��gjeR�fZTgjijk^Z]m�ad\^\�e��¨i � Zs��e$\^\^e��sk���� a�\^�Re$gjk^i � �»ije��>e$��mlijg o ��i�a�mjZq¶ o Z]�f��Z-ed�°g�a�ilk�eR�fa�\���k^gjZ���ilk^e$��m

c�Z]iu��ZTZ]�¨�$k^�$ZT�¦k^��k^ijk�ad\`a������f��a�\&��k^gjZ��>ijk^e$��m ���#@�a��f� ������� ® ��mlZ]gjilk�����k^�JilZ]gj��Z���k�a�ilZ���k^gjZq��ijk^e$��m���gjeR� · z ¹
�=e o \��5��gje�� o �>ZBa�mlZ�¶ o Z]�f��Z�ed� �s±½}u��Z]k^� � c�e$gjmq��V � Z�a�\^�Re$gjk^i � ��a�mlm o ��Z]m-i � a�i ���#@-c�Z]\^e$���Rm-ije5i � Z.�fglmji
¶ o a$��gha���iq§�i � k^m�a�mlm o ����ijk^eR�B�]ad�Bc�Z�gjZ]��e��$Z��(��k©a�gjeRihadijk^e$��msc�p�a-� o \^ilk���\�Zsed�*{Ry -R�

����� �������,�$8�� > <

²R� M mjZ�i � Z-��eR�Jilk^� o Z��(��ghaR��ijk^e$��ad\��Re$glk�i � � ije�ad����gjeq��k^�BadijZ � �#@ �
~�� ® � � ��� k�m&��\^e��l ��sk�mlZs��gle$� � �#@ tRe o ij� o i[i � Z
Z]��ijgjk^Z]m=e�� · � ¹ k^��glZ]�$ZTgjmjZ�eRgh��Z]gqt�mjile$����k^����� � ZT��mjeR��Z *� ^
k�m
��e$i��>\�e��l ��sk^mjZ���gjeR� � ��� �sV � k^m���aqp�gjZ�¶ o k^glZ�Z���ilZ]�f��k^��� · � ¹ c�pB��gjZ]��Z]�f��k^��� · y L�_ ² ¹ e$g ·�_ ² L y ¹ t
· y L�_ ² ¹ �

L�� ® � �����.k^m���e o ��ilZ]gu}j��\^e��j ��sk^mjZ2��gjeR� ��� @�t e o il� o i=i � Z�Z]��ilgjk^Z]m�ed� · G ¹ k^��glZ]�$Z]glmjZ.e$g���Z]g�t�mjile$����k^���.� � Z]�
mje$��Z *� ^ k^m-��eRi2�>e o ��ijZTgu}j��\^e��l ��sk^mjZ(��gjeR� ��������V � k^m-�Baqp�gjZ�¶ o k^glZ�Z���ijZT�f��k^��� · G ¹ c�p���glZ]��Z]�f��k^���
·�_ ² L y ¹ e$g · y L�_ ² ¹ t ·"_ ² L y ¹ �

|��s_�Z]i *� k c�Z�i � Z.\�a�mli2��k�glZ���ilk�eR�¦k^��i � Z.e o ij� o i�mje��«a�gqt�a��f�µ�f�f� ¸�Lhº m o � � i � adi������ � ¸ *� k c º *� ^ �
V � Z]� o mjZ�i � Z���eR�Jilk^� o Z��.��g�a$��ilk^e$��a�\^�$eRgjk^i � �8ile@ad����gleq��k^��a�ijZ ·u¸�Lhº]¹ a�����e o ij� o isi � Z�Z]��ijglk�ZTm�e�� · � ¹
ijghad��mu��e$gj��Z���c�p�i � Z��Badijglk¢��� i � adis�Ba���m · ² L y ¹ ije�*� k a���� · y L ² ¹ ije�*� ^ �

V � Z�g o ����k^����ijk^��Z2��e$g�U�\^�Re$gjk^i � ��|�� L(k^m2��e$��k^�fadijZ��µcJp5i � Z���eR��ijk^� o Z��5��g�a$��ilk�eR�¦Z>����a���mlk�eR��m-ed� ��� @
a���� �������9V � k^msk�ms ���e��s��ije�c�Z

0���\^e$� ·�� ���#@ �q¹7c \^eR� ·�� ����� �]¹��'L
� � Z]glZ ����� ��Z]��eRijZ]m�a���p�mji�a��f��a�gh�µ�$Z���ile$gs��eRgj���
V � Z�e o il� o i=e��bU
\��Re$glk�i � � |f�IL�k^m o mlZ���a�ms��Z]m���gjk^c�Z���a�c�e��$Z
ije-��a� RZsm o �]�>Z]mjmlk��RZ-mjilZ]��m=��gle$�Fa�mjihadgjilk����

��e$k^��i>B 3 ije��sa�g���a���k^��k^ijk�ad\��$eJad\ 1 8'?%@J t�i o gj��k����Ba�m
��Z���ZTmjmhadgjp�ije�aq�Re$k�����gjeRmjmjk^����i � Z�e o ilZ]g�cfe o �f��adgjp�e��
i � Z ilghad�fZ]�Te$k���m�� �sa�\^\�i � k^m=e o ilZ]gscfe o �f��adgjp�i � Z C S��?��S2R K �9V � Z-��k^gjZq��ijZ��µ\�k^��Zx��gjeR� 1 8'?%@J ije��sa�g��=1 3 k^m=i � Z
M W	S�� � � M WR§�k^i���Z�����Z]m a.\^k^��k^i9e��9��k�mlk^c�k^\�k^iup���gjeR� 1 3 i � adisi � Z�mjilZ]����k^������gje���ZTmjm�� o mji=gjZ�aR� � �
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_�Z]i��<3Rt � J t � P t U�U�U t ����c�Z�i � Z�e o il� o i.e���U
\��Re$glk�i � �D|f�IL��sk^i � ��� @ � 1 8'?%@J _ B"3�ad�f� ����� �
143 _ 1 8 ? @J �9V � Z-��eR��ijk^� o Z��(��ghaR��ijk^eR�µad\^�$e$glk^i � � ��gle�� o ��Z]m�a$����k^ilk�eR�fa�\�k^��ijZ]�RZ]g��fadghad��Z]ilZ]gjm Y 3Rt Y J t Y P t U�UVU t
Y � � J i � adi���Z]ilZ]gj��k���Z i � Z�mjZ�¶ o ZT�f��Z��s±�}u��Z]k^� � c�e$glm · z ¹ cfZ]iu�=Z]Z]��a���p � ^ a���� � ^
	NJ �9V � Z]pBadgjZ

� ^
	NJ c 5J· � ^N_ � ^
	NJ]¹Y\^ L ��eRg�y a�5Ha Y ^ U · � ¹

M mlk^����i � Z]mlZ ile-���f��i � Z���Z>��ismlijZ]�(��gjeR�FmjeR��Z�� o gjgjZT�Jis�Rgjk��.��e$k^��i 1 � gjZ�¶ o k^gjZTm�a1R�W\�	R ��RO� ·«¹ � o �f�>ijk^e$��i � adiihad $Z]m�a o ��k���e$gl��\^pR}«ml�fa$�>Z���mlZ�¶ o Z]�f�>Z¦ed��k���ilZ]�$Z]g.�$Zq��ijeRgjm�tsad�f���f����m�i � Z�\�a�mji.m o � � �$Z��>ije$g *"��e$g.� � k�� �
1 � c *ªk^m���e$ise o ijmjk���Z�e��&i � Z2�«a�g
�fa�i � �=V � Z�� o ����ijk^e$��m � e o \���gjZTi o gl�­a��«adk^\ o gjZ-��e���Z.k¢�9i � ZTgjZ.k�m
��e�m o � �
�$Zq��ijeRg���rxZ]gjZ�k�msi � Z-a�\^�$eRgjk^i � �8i � a�i o mjZ]m RTW��	R �DR�� ·u¹ ije.���f��i � Z�c�Z]mji
�$gjk�����e$k^��i���k^mjk^c�\^Zs��gje$� 1 3 �

����� �������,�$8�� > �
²R� M mjZ.U�\^�Re$gjk^i � �F|f�IL(�sk�i � � �#@ � 1 8 ? @J _ B 3 a��f� � ��� � 1 3 _ 1 8'?%@J ije���gje�� o �>Z@��k^glZ���ijk^eR��m�� k ��eRg
y a 5pa � a�����k^��ijZ]�RZ]g��fadghad��Z]ilZ]gjm Y�k ��e$g�y a=5 ` � �9V � ZT��mjZ]i
� � y�t�1 � � B 3 t ' ; � � � ' · B 3 B Jh¹ ta��f�(�$k^�$Z"1��sa.� o \^\f�$ad\ o Z$�

~��=U�����\^p�i � Z.R�W\�	R ��RO� ·«¹ � o �f��ijk^eR��ije · � ¹ � ® �9k�i*�«a�k^\^m�tRk^�f��gjZT��Z]��i �`ad�f��gjZ]��Z�adisi � k^m=mjijZT�b§�eRi � Z]gl�sk^mjZ$t�\�ZTi
�Fc�Z-i � Z�� o �f��ilk�eR��gjZ]m o \^i�a��f��\^Z]i � 5�� � c · � ^ _ � ^
	NJ ¹ s Y ^ �

L�� ® � 1 � c �¯a��f� 1 8'?%@J adgjZ�e$��eR���feRmjk^ijZ�mlk©��Z]m�ed��'%; � �-t�mlijeR�b�9V � Z�cfZTmji���k^mjk^c�\^Z��$glk�����e$k^��i�k^m>1 � �
|�� ® �*��Z���Z]mlmha�glpJt�mlZ�a�g�� � ��e$gs��e$k^��ijm>1 � c 5 � c #(� 5 i � a�i
\�k^Z
e$��e$g
cfZ]iu�=Z]Z]�5i � Z-��Z�a�g
\�k^��Z�a��f��i � Z��«adg
�fa�i � a��f�5��eRi�e$��i � Z��sgle$����mjk���Z.e�� ':; � �-� ® �£m o �]��Z]mlmu� o \«tG\^Z]i"1 � c�Z.i � Z.cfZTmji-��e$k^��is��e o �f��ad�f�5\�ZTi':; � � � ' · B"3 1 � ¹ �

���s±bk^�f�.i � Z�mj��a�\^\^Z]mji9k^��ijZ]�RZ]g;+���e$g=� � k�� � 1 � c + � k�msa$�>gje$mlmsi � Z
��Z�adg�\^k^��Z$�9V � ZT�Ba�����\^p�i � Z.R�W\�	R ��RO� ·«¹
� o �f��ilk^e$��ile�i � Z�mjZ�¶ o Z]����Z ��t�~ ��t�L ��t U�UVU t + ���&_�Z]i
i � Z�gjZTm o \^i�c�Z�� 5 5 ad�f��mjZ]i>1 � � 1 � c � 5 5 �

G�� ® � 1 � ad�f�=1
8'?%@J a�glZ�e$��e$����e$mlk^ijZ�mjk���Z]msed� ' ; � � t�mjijeR�b�&V � Z c�Z]mli���k^mjk^c�\^Z��Rgjk����feRk���i=k^m>1��T�

z�� ® � � 5 5�� + ��t � a�\^i	��i � Z c�Z]mli���k^mjk^c�\^Z��Rgjk����feRk���i=k^m>1 � �&�
i � Z]gl�sk^mjZ$t��$e�c�a$�l �ije�³�ilZ]�¦~
U�\^�$eRgjk^i � � |f� |¨k^��k^ijk�a�\^k^�]Z]m.i � Z(' ; � � \^k���Z�ije�' · B 3 B J>¹ k^� e$g���Z]g�ile¨Z]��m o gjZ�i � adi/B 3 k�m�i � Z���e$k^��i�e��

ihad���$ZT�f��p���eRg�i � Z�iha����$Z]��i.\�k^��ZTm-i � adi@��Z]ijZ]gl��k^��Z�� � k�� � �$glk©����e$k^��i.k�m.c�Z]mjiq�¨V � k^m@�>e$gjglZ]mj��e$����m�ile�i � Z
� Z�aq��p���a�m � Z���\^k���Z�k^��±bk^� o gjZ����9V � Z�Z�
�Z���i�e$��U�\^�$eRgjk^i � �F|f� |-k^msije.\^k^��k^i9i � Z-mlZ�a�g�� � gjZ]�Rk^e$��ile�i � Z-��adgj 
m � a$��Z���glZ]�$k^e$��k^��i � Z���� o glZ$� ® �`��e.�$glk�����e$k^��ijm�a�glZs��e o �f�(i � Z]glZ$t�U
\^�$e$glk^i � �F|�� |-�sk^\�\�gjZTi o gl�µa�� o \^\��$a�\ o Z
a�����k^i��sk^\�\ � aq�RZ�ile�cfZ�glZ]mji�a�gjilZ��¨�sk^i � B J ��\©aqp�k^����i � Z�gle$\^Z�ed��B 3.mje�a�m�ije5mjZ�adgh� � i � Z�\^k^� � il\�pR}um � aR��Z��
gjZT�$k^e$��k^��±Gk^� o glZ ���=V � Z�ad\^�$e$glk^i � ����e o \©��c�Z��RZ]��Z]g�a�\^k^�]Z���ileBaq�Re$k���mliha�glijk^����e��$Z]gx��gjeR� m���ghadih� � k^��m o � �
�]admjZ]mqtfc o isi � k^msi o gj��m
e o i=ije�c�Z-glZ]\�a�ijk^�RZ]\^p o ��k^����e$gliha���i&k^����ghaR��ijk���Z$�
vseRijZ�i � a�i ³�ijZ]�¨|�mhaqp�m�ije�mjZ�adgh� � a���Z]gliha�k^���feR\^pJ�Re$��¾lk�����Z���ZTmjmhadgjp�� ¿8±Gk^� o glZ@{Ra�m � e��sm�a���Z>��ad����\^Z

� � Z]glZ�m o � � a-mlZ�a�g�� � k^m=��Z���ZTmjmhadgjp�� ® ��i � k^ms�]a�mlZ$tfa�� 5 mlijZ]����gle$� 1 � ihad $Z]mseR��Z aR��gjeRmjmsi � Zs�«adg��fadi � c o isa� c � 5 mjijZT���$e�Z]m9ije01 5 � � k©� � k^m`eR��i � Z=�«adgb�fadi � a��f� � Z]�f�>Z�¾jk^�.cfe o �f��ml¿f� ® �°i � Z=�«adgb�fadi � k�m[��e$i&��k^gjZq��ijZ��
k^��ije�i � Z���}�� 5 mlZ���ijeRg-� � Z]�¨k^i-��gle$mjmlZ]m.i � Z�� 5 g�aqp���gle$� 1 � t��feRk^�Jilm�m o � � a�m"1 5 k^�¨±bk^� o gjZ�{�c�� o mji
cfZa$�>gje$mlmsi � Zx�«a�g=�fadi � �GV � Z]glZ2adgjZ�iu�=e-gjZ�admjeR��m=��e$g[i � k^m�¡&³�ijZ]��~�ed�bi � Z-a�\^�Re$gjk^i � �ª� o a�g�a���ijZ]ZTmsi � adi 1 � c � 5k^m aR��gjeRmjm�i � Z��«adg��fadi � §bad�f��i � Z-�ua�g���a�i � ��k^gjZ���ilk^e$�¦adi i � Z � 5 g�aqp���gjeR� 1 � a��f�µi � Z.\�a$�l �e���k^��¤fZq��ijk^e$��m��glZ]�$Z]��i�i � Z��«a�g
�fa�i � ��gjeR����gjeRmjmjk^����i � Z ��}���k^glZ���ijZq��ghaqp���gje$� 1 � c � 5 ��rxZ]�f��Z.i � Z¦¾lk¢�9��Z���ZTmjmhadgjp�¿�ilZ]mjik^�B³�ilZ]��|�m � e o \��(cfZ�a�ijZTmji�ed�&i � Z
�«adgs�fa�i � ��k^gjZq��ijk^e$��a�i=i � Z�admsk^i£��gle$mlmjZ]m�i � Z � 5 g�aqp.��gjeR� 1 � �
³�k^�f��Z�Z>����Z]glk���Z]��ihad\�Z]��k���Z]�f�>Z�m � e��sm�k^i�k�m��RZ]gjp mlZ]\���e$�7��Z���ZTmjmhadgjp�ile¨mjZ�adgh� � i � Z¦�>e$���$Z�� �feR\^pJ�Re$�

��Z]m���gjk^c�Z�� k^��³�ilZ]� |ft9k^i-k^m���e$i.��eRgji � ��Z]�$Z]\^eR��k^���­aµmj��Z���k�a�\�ad\��Re$glk�i � ����e$g.i � k^m.� o gj��e$mlZ$�¨U
\��Re$glk�i � ��m
|f�^²�a��f��|�� ~��]a��¦��e�i � Z�¥�eRcb�

� o �.ijk^��Z&cfe o �f��m*��e$g9U�\^�Re$gjk^i � �»|f� |��=e o \©�2��e$i9c�Zs�fa�glijk�� o \�a�gl\^p-k^����e$gl�Badijk^�$ZGcfZ��Ta o mlZ�e�� o ��\^k^ $ZT\�p�c o i
i � Z]e$glZ]ijk��]ad\�\^p.Z����fZT��mjk^�$Z�eR�fZ]g�a�ilk�eR��m=m o � � adm�i � Z�mlZ�a�g�� � k^��³�ilZ]��|�� �sZ���Z]g�ile�_�ZT���BaxU��IL�k^��U����fZ]����k���U
��eRg�a-��gle�e��&i � adisU�\^�$eRgjk^i � �8|�� |-�f����msi � Z.��e$glgjZ���i��Rgjk�����e$k^��i��
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±Gk^� o glZ	��¡ ® ��� o i=ijghad�fZT�]e$k���m=��eRg£³�iha��RZ-~�ad�f��i � Z�gjZ]�Rk�eR��m=mjZ�adgh� � Z���c�p�U
\��Re$glk�i � � |f� |-� � ZT�Bk^i=k^m�mliha�glijZ��
a�i>B 3 · ��a�gl �glZ]�$k^e$� ¹ a��f� B J · \^k^� � ilZ]g�glZ]�$k^eR� ¹ �

���

� �,0
�

��0

·u¸J¹
���

�� 0

�

��0

·uº]¹

±Gk^� o glZ {�¡ · a ¹ Uª�]a�mlZ�� � Z]gjZ�i � Z
�«a�g=�fa�i � ��k^glZ���ijk^eR�µ�>gje$mlmjZ]m
i � Z�� 5 ghaqp.��gle$� 1 � �sk�i � a.��k^gjZ��>ijk^e$��k���i � Z��}�� 5 mjZ��>ije$gqt`ad\^\�e��sk^���.i � Z�m � a$��Zq��glZ]�$k^e$�5ijeB�>e$��ihadk���a��$glk����feRk^�Ji�1 5 � · c ¹ a��]admjZ.� � Z]glZ�i � Z��«a�g
�fa�i �
��k^gjZq��ijk^e$��aq�Re$k���m=i � Z���}�� 5 mlZ���ile$g ad�f���$glk©�(�feRk^�Jilmsm o � � adm>1 5 ��Z]Zq����e$isc�Z���e$��mjk���Z]glZ����



���������	��

�������	�����������������	�! �"�#%$'&�$(�*)+�-,.�/���102�3�54��	"2�3�	6(7�������$8��9%�:����#2�8�;��<(=!">�?<A@B#C�D�;��"*�;������� ²2L

� �O� �5�:. �H$�@�(h. ��+�� %¥.71���.N.0< � +D$��5@�$�( @C<:( ! @4	�����@C$'( #%&�32&3%h&�9�&�1 �
V � Z.��gjZT�Jk^e o m ��k^m�� o mjmlk^e$� � a�m-��Z]��ilZ]gjZ���eR���f�f��k����Ba��Rgjk�����e$k^��i 1 J i � adi�k^m���k^mjk^c�\^Z���gle$� 143�ad�f��a�\^\^e��sm
i � Z ��Z���is�feRk���i 1 P ije.c�Z���\�a$�>Z���a�m[�«a�g[��gjeR� 1 3�adm���e$mlmjk^c�\^Z$� � Z���e����$Z]��Z]ghad\�k^�]Z�i � k^m�mlk�i o a�ilk^e$��ije.�Bad $Z
i � Z2adcfe��RZ�a�\^�$eRgjk^i � ��m9��eRgj .k^��i � Z���glZ]mjZ]����Z�ed�bk^��¤fZ���ilk^e$��mq�9V � Z���gle$c�\^Z]�"k�m=ije.mjZqa�gh� � ��eRg&�$glk©�(�feRk^�Jilm&k^�
a�glZ]�$k^eR�¦��Z��f��Z���c�pµa(ihad���$Z]��i
\�k^��Z�m o � � a�m�i � Z.\^k^��Z
' · B C 3%1 8'?%@J ¹ i � a�i
k^m i�a����RZ]��i adi B C 3�k^��±bk^� o gjZ�²�y��
³�k^�f��ZsU
\^�$e$glk^i � �´|f� |-��e�Z]m&��eRi�a�\^\^e��¨k^��¤fZ���ilk^e$��m=k^��i � Z=�«a�g[�fa�i � t$k^i9�Baqp�c�Zs��Z���ZTmjmhadgjp�ije-ilgjk^�ªi � Z�mlZ�a�g�� �
gjZT�$k^e$��c�p�Z���ijZ]����k^����i � Z�k���¤fZ���ilk�eR��Z����$Z-admsk�����k��]a�ilZ���cJp�i � Z � Zqaq�Jp���a�m � Z���\^k^��Z
k���±Gk^� o glZ�²�y��

� ������

	 �
	 �

	 �
	�
 �	 
 �

±Gk^� o glZ�²�y�¡ ® ��� o isijg�a���Z]�]eRk©��m&��eRg£³�iha��RZ ~.a��f�(i � Z�glZ]�$k^e$��ile�mlZ�a�g�� � � � Z]���f�f��k^���-i � Z�ijg�a$��Z�}ue 
�cfZ]iu�=Z]Z]�
��eRgj�sa�gh��ad�f��c�a$�l ��£adgh����k^mjk^c�k^\^k^iupJ��U
\�\���e$k^��ijm=e$�Ba2mjk^���$\^Z
� � k^ijZ�mlijglk���Z-a�glZ�Z�¶ o ad\�\^p���Z]mlk�g�a�c�\^Z
��eRg&i � Z�eR��Z
��k^gjZq��ijk^e$��eRgsi � Z�e$i � Z]gq�

V � k^m�ijk^��ZRt9iu��e¨mlZ]ijm�e�� i�a����RZ]��i�\^k���Z]m�a�glZ o mjZ�� ��eRg�gha��� Jk^����i � ZB�Rgjk����feRk^�Jilm���V � Z�� � k^ilZBmlijglk���Z]m
gje o � � \�p.�fadgha�\^\^Z]\�ije ' · B�C 3 1 8'?%@J ¹ adgjZ�ihad���$ZT�Ji=\^k^��Z]m=�sk�i � ��e$k^��ijm=e��9iha����$Z]�f�>pBa�i B�C 3 e$gsa�i=k^ijm=��gjZ���Z���Z]mlmje$g
B�C J �£³ o � � ihad���$Z]��i
\�k^��ZTms��Z�adm o glZ-��k�mlk^c�k^\�k^iup.cfa$�l �ije��sa�g���m B2C J tfad�f��i � ZTpµadgjZ-g�a��� RZ���aR�]��e$g���k^����ile�i � Z
��k^gjZq��ijk^e$�5e��&i � Z.ihad���$ZT�Ji
\^k���Z$�sV � Z-eRi � ZTg�� � k^ijZ�mjijglk^�fZ]m�k���i � Z-��� o glZ�a�glZ-ihad���$Z]��i
\�k^��ZTm��sk^i � ��e$k^��ijm
e��
ihad���$ZT�f��p¨a�i-m o �]��Z]mlmjeRgjm�e��>B�C 3 ��V � Z�m o �]��Z]mlmje$g���e$k^��i��Badgj $Zq� B 3 k^m�i � Z���e$k^��i ed�£i�a����RZ]�f��p5��eRg21 8 ? @J �
V&a����RZ]��i�\^k^��Z]msi � gje o � � ��e$k^��ijm
m o � � a�m�B 3 �>e$gjglZ]mj��e$����ile�i � Z�c�Z]mji���k^mjk^c�k^\^k^iup�k���i � Z-��e$gj�sa�g�����k^gjZ���ilk^e$�b�
V � Z]p�adgjZ�ad\�mle�ghad�� $Zq�¨a$�]��eRgh��k^���5ije�i � Z]k^g@��k�glZ���ilk�eR�b��U�m.i � Z�ihad���$ZT�Ji�\�k^��Z���k�glZ���ilk�eR��a�����gjeJaR� � Z]m.i � adi
e�� ' · B C 3,1 8 ? @J ¹ t�i � Z���e$k^��ise��&ihad���$ZT�f��p���e��RZ]mscfa$�l �ije/B 3CJ m���glZ���Z���ZTmjmjeRgjm B J t B P t U�UVU ad�f��i � Z���e$gj�sa�g��
��k^mjk^c�k^\^k�iup.�$ZTijms�=e$gjmlZ$�
� Z¦�]ad� �f�f��i � Z¦ilgha$��Z�}«e 
 c�Z]iu�=Z]Z]� ��e$gl�£adgh� a���� cfa$�l ��sa�gh� �Jk^mlk�c�k�\^k^iup�cJp mlk�����\^p¦g o ����k^����U�\^�$ed}

gjk^i � �D|f� |���eRgjZ�i � a��¨eR�f��Z$� &[a$� � m o c�mjZq¶ o Z]��i��]a�\^\=ije�U�\^�$eRgjk^i � ��|f� | o mlZ]m�a���Zqa�g.\�k^��Z�c�a�mjZq��eR�¨i � Z
��glZ]��k�e o m�gjZTm o \^i�a�m.m � e��s� k^� ±bk^� o gjZ�²$²$��±bk^glmji�t[U�\^�$eRgjk^i � �1|�� |��f����m�a��Rgjk�����e$k^��i 1 J i � adi � a�m�c�Z]mji
��eRgj�sa�gh����k^mjk^e$��k^��i � Z�gjZ]�Rk�eR�¦��Z]\^k^��k^ilZ���c�p�i � Z-\^k^��Z
' · B C 3%1 8'?%@J ¹ ��vxZ���i��=Z-gjZTmjijglk���i�i � Z-glZ]�$k^eR��c�p o mlk����' · B�C 3 1 J>¹ a�m�i � Z-��Zqa�g�\^k^��Z$t�ad�f� o mjZ.U�\^�$eRgjk^i � � |�� |�ile.�f�f��a(�$glk©����e$k^��i 1 P i � a�i � a�m
i � Z-c�Z]mli���e$gj�sa�g��
��k^mjk^e$��k^��i � Z�gjZ]mlijglk©�>ijZ���glZ]�$k^eR�b� � Z ��e o \���i � Z]���f�f��a���eRi � Z]gs�Rgjk�����e$k^��i&c�p o mlk�����' · B2C J 1 P]¹ a�msi � Z���Z�a�g
\^k^��Z$� ® ��eRgh��ZTg���e$gsU�\^�Re$gjk^i � � |�� |�ijeB� � e�eRmjZ 1 J tfi � Z���adgj �m � a$��Z��5gjZT�$k^e$��k^�¦±Gk^� o gjZ�²R²�� o mjisc�Z-��gjZ]Z.e��
�$glk��.�feRk���ilm`mlk^�f��Z ad��p��Rgjk��-��e$k^��ijm[i � Z]glZ���e o \�� � aq�RZscfZTijijZTg&��eRgj�sa�g��.�Jk^mlk�eR��i � a��=1 J �9³�k^��k^\�a�gl\^pJtTi � Zs\^k^� � i
m � a$��Z��µgjZ]�Rk�eR��� o mli�c�Z���glZ]Z�e��&�$glk�����e$k^��ijmsk^��eRgh��Z]gx��e$g 1 P ije�c�Z�� � e$mlZ]�b�

&&a$� � 1 ^ � a�m
i � Z.c�Z]mji���e$mjmlk^c�\^Z-��eRgj�sa�g�����k^mjk^eR�Bm o c$¥�Z��>i-ije�i � Z���e$��mjijg�a�k^��i�i � a�i
k�i
cfZ�e o ilmjk���Z.e��&i � Z
ihad���$ZT�Jis\^k^��Z
i � gle o � � 1 ^ � J �9V � k^msk�m=Z��fa$�>ij\^p�i � Z�mha���Z admsgjZ�¶ o k^gjk^���=1 J ije � aq�RZ c�Z]ilijZ]g
cfa$�l ��£adgh����k^mjk^e$�i � a���1 ^ � J �-V � k^m��$ZT��Z]ghadijZ]m.i � Z�ilgha$��Z�}«e 
 c�Z]iu�=Z]Z]����eRgj�sa�gh��a�����cfa$�l ��sa�gh�5��k^mjk^e$��k����=Z�a�glZ@�Ta�gjZ>� o \&ilegjZq¶ o k�glZ01 ^ ije�c�Z mlijglk©�>ij\^p�e o ijmlk©��Z-e��9i � Z�ihad���$ZT�Ji
\^k���Z�i � gje o � � 1 ^ � J �
³�\^k^� � i���e���k��°�]adijk^e$��msile�U�\^�$eRgjk^i � ��|�� |µadgjZ���ZTZ���Z�� k���e$g���Z]g-ile��$Z]i-k^i�ije�ilgjZ�adi-�$glk©�5��e$k^��ijm�e$��i � Z

��Z�adg�\^k^��Z�adm o �faR�]��Z]��i�a�c�\^Z$�[V � k^m���e o \���c�Z ��eR��Zsc�p�gjZ]�RZ]gjmlk����@a
��Z]��k^��Z�¶ o ad\�k^ilk�ZTm�t�c o i�k^i&k^m&��e$gjZ=Z r ��k^Z]��i
ije5iha� RZ@aR���$a���i�a��$Z.e���i � Z�\�a$�l �ed�£�Rgjk����feRk^�Jilm�cfZ]ilijZ]g�i � a�i<1 ^ � J c�p�k���k�ilk�a�\^k^�]k^���=1 � � 1 ^ � J k^��mjilZ�a$� e��1 � � B 3 k^��³�ilZ]�»²�e�� U
\^�$e$glk^i � � |�� |­ad�f� o mjk^��� 1 ^ � J k�� ��\�aR��Z�e��01 8'?%@J � � ZT� k^��k^ilk©ad\^k��Tk������ � @ ad�f�
� ��� ��V ��o m.k^��±bk^� o gjZ�²R²$tGi � Z�mjZ�adgh� � ��eRg01 P mji�a�gjilm@adi01 J ad�f��k^����Z���k�adijZ]\^pB� � e�eRmjZ]m�a 1 � k^�f�>gjZ]��Z]��i
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±Gk^� o glZ¦²$²R¡ · a ¹ ® ��� o i�ilgha���Z]�]eRk���m.��e$g�³�i�a��$Z�~�a����¨i � Z���Z�adg�\^k���Z]m-ije o mlZB� � Z]�¨�f����k^����i � Z���gjmji.iu�=e
��e$k^��ijm 1 J ad�f� 1 P eR��ijg�a$��Z�}ue 
�c�Z]iu�=Z]Z]�5��e$gl�£adgh��ad�f��cfaR�l J�sa�g�����k^mjk^c�k^\^k�iup�� · c ¹ U ��\^e$mlZ�} o �¦ed�*i � Z�a�gjZqa
��Z�adg>1 J ad�f� 1 P �9V � Z-k^��ijZ]glk^e$gjmsed�`i � Z-m � a$��Z���glZ]�$k^e$��m�a�gjZ2��gjZ]Z�ed�`�$glk�����e$k^��ijmq�

i � a�is $ZTZ]��m 1 � adcfe��RZ ' · B�C 3 1 Jh¹ �9V � k^ms��gje�� o �>Z]m�i � Z���eRgjgjZq��i�glZ]m o \^ilm�c�Z��]a o mjZ-k^isk^msZ�¶ o k^�$a�\^Z]��i=ije.g o ����k����U�\^�Re$gjk^i � �F|f� |��sk^i � i � Z-��Z�adg�\^k^��Z�k^���f��k^ijZTmjk^�Bad\�\^p���k^mj��\�aR��Z��(��gjeR� ' · B�C 3 1 J]¹ a��f��i � Z��«adgs�fa�i � ��e���k��fZ��
ije�g o �­ad\^e$����i � Z�cfe o �f��adgjp�ed��i � Z@��adgj �m � a$��Z���glZ]�$k^eR�¦ile/1 J §½k«� Z$�^t�i � Z���e���k¢��Z��(�«a�g��fadi � g o ��m-ad\�eR���' · B 3 1 Jh¹ o ��ijk^\ � k^ijilk�����i � Zse$gjk^�Rk���a�\��ua�g9�fa�i � t�i � Z]�.k�i&��eR��ijk^� o Z]m�ad\�eR���si � Zse$gjk^�Rk���a�\��ua�g9�fa�i � ��
�Z]��Z]g�a�\^k^�]k^���
i � Z2adcfe��RZ-a�gj� o ��ZT�Ji=�$k^�RZ]msi � Z
��eR\^\�e��sk^����i � Z]e$glZ]�¦¡
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 QTS S RTS M U%W M R � � M W�' · B C 3%1 8'?%@J ¹ S
�p� K�I �[M � M �D��U E2��W1X�X O �GK W M ��E M�M � M U� � U I ����R K �"� O � 5D_ ²;� I ��W R���� W�� � ��R K P�R�W��AXp� I 
�� � W\
1S�� W � � � S�� M W\
1S Q�I ' W-U\W M W	�	S2R�W\� S �;W'&�E�W M �	W IGC U
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� I � M RO� 1 P I�1 S I 1 � I U�UVU I 1 k I �*K W���W�W	SR� K 1 ^ K S
�!R K W Q W��	R�� I �\�	� Q�� W C�I � � S��\
 ' ���	� I�M ��E Q�� W\�	R
R I R K W � I�M 
���R�� I�M
R K S2R ��R K S ' W Q W	R?RTW�� Q S�� � � S���
 ' ���	� I�M R K S M 1 ^ � J O
� EF%('+�����=���B, � � � � #&��A��
	b��� �����@� )9���¦���s�=��%��

��� ZT�¨i � Z]glZ�k�m�k���¤fZ���ilk�eR�¨k^�¨i � Z�mjZ�¶ o Z]����Z�e���ijg�a���Z]�]eRk©�¨��k�glZ���ilk�eR��m�t9i � Z���gjmji.mjilZ]��k^m-ile��f�f��a��¨k^����ZTg
��eR����eR��iha����$Z]��i9\^k���Z�m o � � a�m&i � Zs\^k���Z ' · B 5C B�C ¹ k���±Gk^� o glZ ²q~��GV � Z]gjZ
k^m*a o ��k©¶ o Z=k^����Z]g=��e$����e$��i�a����RZ]��i
\^k^��Z=��e$g[Z�a$� � k^��¤fZ��>ijk^e$�b� ® i � a�m&eR��Z���e$k^��i&ed�°i�a����RZ]�f��p=B�C&adi�a�ijg�a���Z]�]eRk©�.�RZ]gjilZ�����e$\^\^e��sk����si � Z
k���¤fZ���ilk�eR�
ijg�a���Z]�]eRk©�5a��f��a���e$i � Z]gs�feRk^�Jised�`i�a����RZ]�f��p B 5C a�i�a���gjZq��Z���k^����ijg�a���Z]�]eRk©���RZ]gjilZ��b��V � Z2�>e$����e$��i�a����RZ]��i
\^k^��Z���k^�Jk���ZTm�i � Z�glZ]�$k^eR�Y��e��$ZTgjZ�� c�p�i � Z�ilghad�fZ]�Te$k���m���Z�adg�k^��¤fZ��>ijk^e$� k^��ije�a5��eRgj�sa�gh��glZ]�$k^e$���+ad�f� a
cfaR�j ��sa�g��.gjZ]�Rk�eR�	� 5 �GV � Z�eRc$¥�Z���i=k^m�ile��f�f��a��fa�k^g&ed�b� o i o a�\^\^p$}u��k^mjk^c�\¢Z[�$gjk��.��e$k^��ijm 1 %�� a��f� 1 5 %
� 5 �

[ e$k^��ijm&k^� 1 ^ %�� a�glZsgha��� $Z���aR�]��e$g���k^���-ile-i � ZTk�g*��e$gl�£adgh���Jk^mlk�c�k�\^k^iup�c�p��f�f��k^���2��e$g9Z�aR� � 1 ^ t$a�i�a����RZ]��i
\^k^��Z�i � gje o � � i � a�i��feRk���i-a�����mje$��Z�m o �]��ZTmjmjeRg�e�� B�C�a��f��g�a�ilk���� 1 ^ aR�]��e$g���k^����ile�i � Z���k�glZ���ilk�eR�¨e��si � Z
ihad���$ZT�Ji�\�k^��Z�adm-Z�����\�a�k^��Zq��k^��³�Z��>ijk^e$�¨|���UFmlk^��k^\�a�g�g�a��� �k^����mh� � ZT��Z�ghadijZ]m.��e$k^��ijm-k^��� 5 aR�]��e$g���k^����ile
i � Z]k^g�cfaR�j ��sa�g�����k^mjk^eR�Bc�p(�f�f��k^����i�a����RZ]��i�\^k^��Z]msi � gje o � � mle$��Z���glZ���Z��>Z]mjmle$g-ed� B 5C � ® �¦±Gk^� o glZ�²�~�t�1 J k^m
i � Z c�Z]mli �Rgjk�����e$k^��i=k�����a��f� 1 5J k^m�i � Z-c�Z]mji
�$gjk��(�feRk���isk^�	� 5 �
® �&i � Z-c�Z]mli��$glk�����e$k^��i>1 J %
�1�]a���mlZ]Z�i � Z�cfZTmji��$glk©����e$k^��i 1 5J %
� 5 t�i � Z]��k^isk^ms�fadi o g�a�\bile���e$��mjk���Z]g

mjZT�$��ZT�Ji 1 5J 1 J ije�cfZ�i � Z�c�Z]mji��£aqp5��e$g�a5�$gjk��R}ugjZTmjijglk���ijZ�� �feR\�p��Re$�fad\&�fa�i � ile¨�$Z]i.�fa�mli�i � Z�k^��¤fZ���ilk^e$�b�
M ����e$gli o �fadijZ]\^p�t�1 J a��f� 1 5J ��k^� � i&��e$isc�Z�a�c�\^Z�ije�mlZ]Z-Z�aR� � e$i � Z]g�t�k^�B� � k©� � �]admjZ-��e$gjZ
��eRgj �k�msglZ�¶ o k^gjZ��
ije5�f�f��a��¨eR��ijk^�Bad\9�fa�k^g.e���� o i o a�\^\^pR}«��k¢mlk^c�\^Z-�$glk©����e$k^��ijm 1 %��0a��f� 1 5 %�� 5 ��V � Z]glZ��]a���i � Z]��cfZ
ijg�a$��Z>}«e 
­c�Z]iu�=Z]Z]��i � Z-c�Z]mjix��e$gl�£adgh����k�mlk^c�k^\�k^iup���gjeR� 1 a��f��i � Z-c�Z]mji
cfa$�l ��£adgh����k^mjk^c�k^\^k�iup���gle$� 1 5 �[V � Z
� o gl�feRmjZ�e��bi � k^m�mlZ���ilk�eR��k^m=ije-mlZ]Z � e�� ije��f�f��adi&\^Z�a�mli�eR��Z���e$k^��i&eR��i � k�m=ijg�a$��Z>}«e 
5ad�f�.ije.��gle��Jk���Z�a��saqp
e��G�f�f��k^����i � Z�� � e$\^Z�ijg�a$��Z>}«e 
¦k��*��Z]mlk^gjZ����
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±Gk^� o glZB²q~�¡srse��»ile o mjZ.i � Z.ijZ�� � ��k©¶ o ZTm-e���³�Z��>ijk^e$��|f�IL�ile��f���¦a(�$e�e����fa�k^g
e��&� o i o a�\^\^p��Jk^mlk�c�\�Z��feRk���ilm
a�i�ad��k^��¤fZ��>ijk^e$�b�[V � Z
' · B 5C B C ¹ \^k���Z k^msi � Z�k^����Z]g���e$����eR��iha����$Z]��i�t�a��f�µi � Z-m � a$��Z���gjZT�$k^e$��m�adgjZ���gjZ]Z.e��
�$glk�����e$k^��ijm��

� �"! �p&"<:(:&"<:B @ ) @C&"$b+ 6*#%$'&�(�) +D&"<D1'3j+D<�1��:. #%&�32&3%h&�9"&�1 � �H$�@�(h. ��� �

® ��e$gh��Z]g-ije�mjZ�adgh� � ��eRg ��a�k^gjm�e��=� o i o ad\^\�pR}u��k�mlk^c�\¢Z���e$k^��ijm�t½��Z.��Z]Z���ile� ���e��´� � a�i-�]ad�¦��glZ]�$ZT�Ji.a���e$k^��i
1 % � ��gje$�0mlZ]Z]k^����a¨��e$k^��i/1 5 % � 5 ¡¨mlZ]�$��Z]��i 1 5 1 ��e o \�����gle$mjm�a¨ijg�a���Z]�]eRk©� Z����RZ¦��Z�a�g B 5C §�eRg
k^i���e o \©����gjeRmjm�a�� Z����RZ���Z�adg=B�Ch� V � Z���e$gl��Z]g��]admjZ�k^���$eR\��RZ]m.Z����$ZTm�k^�f��k���Z]��i�eR� B 5C B 5� t&� � Z]gjZ B 5� k^m
i � Z�\©admji��>e$�f�]aq�RZ�ijg�a���Z]�]e$k����RZ]gjilZ�� ad��eR����i � Z�k^����Zq��k�a�ijZ�m o �]��Z]mlmjeRgjm�e��>B 5C � ® �¨i � Z�\�a�ilijZ]g��Ta�mjZRt�1 5 1
��gle$mjmlZ]m�a���Zq���$Zsk^�f��k���ZT�Ji[e$�=B � B�Cb� � Z]gjZ�B � k^m&i � Zs�fglmji&ed�bi � Z��>e$�f�]aq�RZ�ilgha���Z]�]eRk��.�$Z]glijk���Z]m=k^����Zq��k�a�ijZT\�p
��glZ���Z���k^��� B�C�� ® isk�ms��e$is��e$mjmlk^c�\^Z���e$g 1 5 1»ije��>gje$mlm�c�e$i � i � Z"B 5C B 5� e$c�mjihaR��\^Z�a�����i � Z0B � B�C&e$c�mjihaR��\^Z$�
±Gk�� o gjZ-²q~sm o �$�RZ]mjilm o mlk^����i � ZsijZ�� � ��k©¶ o ZTm�ed�°³�Z���ilk^e$��|f�ILxije
�f�f��i � Zsc�Z]mli9��Z]���$gjk����feRk^�Jilm9k�� � � � eRmjZ]�

a$�T��e$g���k^����ije�V � ZTe$gjZT�1|�� ~�t�a��f��i � Z]���f���¦a�mlk^��k^\�a�gs\^k^mji�e��s�feRk^�Jilm"1 5J t 1 5P t UVU�U k^��� 5 � ® �­a�mlk^i o adijk^e$�
mjk^��k�\�adg`ile�±Gk�� o gjZ�²q~�t��=Z ��k^� � i&��gle��>Z]Z���adm=��e$\^\^e��sm�� S

±Gk�glmjiqtq�f�f�"1 J %��ª�sk^i � c�Z]mjiG��eRgj�sa�g�����k�mlk^c�k^\�k^iup�ad�f��1 5J %�� 5 �sk^i � c�Z]mji9cfaR�l J�sa�g�����k^mjk^c�k^\^k�iup��f³ o ����e$mjZ
1 5J 1 J ��gle$mlmjZ]msi � Z B 5C B 5� e$c�mjihaR��\^Z ad�f� 1 5P 1 J ��gle$mjmlZ]m�i � Z B � B C e$c�mlihaR��\^Z$�&vseRijZ�i � a�i 1 5P k^m�� � e$mlZ]��ije � aq�RZ
i � Z�cfZTmji�cfa$�l ��sa�gh����k^mjk^c�k^\^k^iup­ad��e$���¦a�\^\��Rgjk����feRk^�Jilm�� � e$mlZ���k^mjk^c�k^\^k�iup¨a�gle o ��� i � Z5B 5C B 5� e$c�mlihaR��\^Z�k^m
m oAr ��k^Z]��isije�a�\^\^e�� ad��p � e$��Z�e��bmjZTZ]k^���=1 J �9V ��o m=��e.�$gjk��(�feRk���i=k^���
	�� · 1 5P ¹ �]ad�BmlZ]Z01 J t�� � ZTgjZ
�
	�� ·u¹ k^m
i � Z�� o �f�>ijk^e$��i � adis�f�f��msi � Z-glZ]�$k^eR�Bed� � 5 � � Z]gjZ�i � Z-c�a$�l ��£adgh����k�mlk^c�k^\�k^iup.k^m�a�i=\�Zqa�mji�a�ms�ReJe���a�m�a��$k^�RZ]�
��e$k^��i��9³�k^�f��Z"1 J k^msi � Z
e$��\^p��Rgjk�����e$k^��i&k^��i � Z�gjZ]�Rk�eR��� 	 · 1 Jh¹ e��b��e$k^��ijm=k^�	� �sk^i � ��e$gl�£adgh�(�Jk^mlk�c�k�\^k^iup�adi
\^Z�a�mli�a�ms�ReJe���a�m 1 J t���e��$gjk��(�feRk���isk^��� 	 � · 1 5P ¹ �]a���mlZ]Z�a���p��Rgjk����feRk���i=k^��� 	 · 1 J]¹ �
V � Z�\^e$�Rk©�Ta�\b��Z���i mlijZ]�¨k^m
ije�Z��fa���k���Z01 P t�1 S t U�UVU t�\^e�e$ �k^���.��eRg a��$glk����feRk^�Ji��sk^i � Z]��e o � � �Jk^mlk�c�k�\^k^iup

a�gle o ����i � Z2B � B�C&eRc�mji�a$��\^Z�ile���a� RZsk�i[�feRmjmjk^c�\^Z
ije.mjZ]Z01 5P �&³ o ����e$mjZ�1 P ��eJZTm���eRi�m�a�ilk�m���p�i � k�ms��eR�f��k^ijk^e$�Gt
c o i>1 S ��e�Z]mq�&Usisi � k�ms��e$k^��i 1 5P ad�f� 1 S ��k�� � i&cfZ�� o i o ad\^\�p��Jk^mlk�c�\�ZRt�e$g=i � Z]glZ���k^� � i9cfZ-mle$��Z�e$i � Z]gs�fadk^g
e��9� o i o a�\^\^p$}u��k^mjk^c�\¢Zs��e$k^��ijm>1 5 %�� 	 � · 1 5P ¹ ad�f� 1 %�� 	 · 1 Sq¹ �
® ��i � Z�a�c�e��$Z.��gje���Zq� o gjZTm��«adk�\9ile��f�f�¨ad�Jp�� o i o a�\^\^pR}«��k^mjk�c�\^Z-�$glk©�5��e$k^��ijm�tG�=Z � aq�RZ�a�mlk^i o adijk^e$�¨�RZ]gjp

mjk^��k�\�adg�i � a�i�c�Z���e$glZ�i � Z.Z��fa���k^�fadijk^e$��e�� 1 P a��f�51 S t�Z��f��Z]��i�i � adi � a��f� � 5 ��\�aqp�eR���feRmjk^ijZ.gjeR\^Z]m���V � Z
iu�=e�mlk�i o a�ilk^e$��m�adgjZ-a�m=��eR\^\�e��smqt$� � Z]gjZ #�ad�f� # 5 a�glZ k^��ijZT�$Z]g
�fa�g�a���ZTijZ]glmsije.cfZ���Z]ijZ]gl��k^��Z���\�a�ilZ]g�¡

²R� &9k^i � Z]g)# 5:� yxe$gbi � Z[��e$\^\^e��sk^��� � e$\���¡���e
�$glk©�2�feRk���i�k^��� 	 · 1 m�¹ �Ta��.mjZ]Zsa���p��$glk©�2�feRk���iGk���� 	 � · 1 5m � ¹ §
�feRk���i�1 m �]a�����e$i&mlZ]Z 1 5m � cfZ��Ta o mlZ�e���i � Z B 5C B 5� eRc�mji�a$��\^Z$§�ad�f��e$i � Z]g��Rgjk����feRk���ilm&k^��� 	 · 1 m�¹ �]ad����eRi
mjZ]Z01 5m � c�Z��]a o mjZ.e��9i � Z"B � B�C=e$c�mliha$�>\�ZR�

~�� &9k^i � Z]g*# � y
e$g9i � Z[��eR\�\^e��sk^��� � eR\���¡���e��$glk����feRk^�Ji9k^���
	 · 1 m ¹ �]a��.mjZTZ�a���p-�$glk��-��e$k^��ibk^����	�� · 1 5m � ¹ §
�feRk���i41 5m � �]a�����e$i9mjZTZ>1 m c�Z��]a o mjZ
e���i � Z B � B C eRc�mji�a$��\^Z$§�a��f�2e$i � Z]g9�$gjk�����e$k^��ijm9k^���
	 � · 1 5m � ¹ �]ad����eRi
mjZ]Z01 m cfZq�]a o mlZ-e��&i � Z"B 5C B 5� e$c�mlihaR��\^Z$�

��� y{�\��x�w�¡	��v�|	z��'~\y����Oz�� t ��� � ��� � |������ �t x�w��2~	z�y{��y{~\��w"���O~N�:|"!Vw7��v�w7�\xOy{��#��2~\y����$# �{x�w�wRx�w"�\y{~\��z2�:~�x�w&%	y{z�y���}{w	�Ru�v�w��?�d~\��}{�v�|"%	w���~N�Tw��?���Ov ��}{~	zOw�x2��~C��v�w�'\�)( �* ( * �R}�y���w�y�� ~\x���w�x2��~\x'��v�w+( �* ( �, |\��� ( , ( * ~\��zO��|	��}{w�zR��~Ny�����w�x���w�x�w'��y{��v-� ������|\}�%	y{z�y���y�}�y{���
|	z7z������T~	zOw��?y�� ��v�wN��~\}�}{~\��y����D��y{z�����z�z�y{~\�'�
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X&Z>��e$glZ�Z��fa���k^��k^��� 1 P a����01 S t$�=Z � aq�$Zs³�k^i o a�ijk^eR�@~��sk^i � # � ²sa��f��# 5:� ~�§JaL��ijZ]g[mjZ�adgh� � k^�����
	 � · 1 5P ¹
a������
	 · 1 S ¹ t���Z � aq�RZ ³�k^i o a�ilk�eR�¦²��sk^i � # � L.a���� # 5 � ~��9V � k^m�m o �$�RZ]mjilm�i � Z���eR\�\^e��sk^���-a�\^�Re$gjk^i � �¦¡

����� �������,�$8�� >
@

²R� M mjZ�U�\^�$eRgjk^i � � |�� |.ije.���f��i � Z�c�Z]mji
�$gjk�����e$k^��i 1 J %��¦�9V � Z]��mlZ]i(# � ²�a���� # 5 � y��
~�� M mjZ�U�\^�$eRgjk^i � �"|f� |�ile.�f�f��i � Z���Z���i�c�Z]mli �Rgjk�����e$k^��ijm>1 5m � 	NJ t�1 5m � 	7P t 1 5m � 	�S k^��� 5 admsZ�����\�a�k^��Z���k^�
³�Z���ilk�eR��|f�IL�tRmjile$����k^����adisi � Z
�fglmji�1 5n � ��eRgs� � k�� � 1 5n � 1 m ��e�Z]m���e$i���gle$mjm
i � Z"B 5C B 5� eRc�mji�a$��\^Z$�

L�� ® �,# �ª²Rt o mjZ.U�\^�Re$gjk^i � ��m&|��^² ad�f��|f� ~�ije.�f�����$glk©����e$k^��ijmsk^��i � Z��feRgjijk^eR�Bed� �
	 � · 1 5n � ¹�� �
	 � · 1 5m � ¹
��e$g&� � k©� � i � Z�B � B2C`eRc�mji�a$��\^Z-��e�Z]m=��e$i=c�\^e��l ���k^mjk^e$��ile 1 m � J �&_�ZTi$*1 5 c�Z�i � Z c�Z]mlism o � � �Rgjk��.��e$k^��ii � adi �]ad�¦mlZ]Z��Rgjk�����e$k^��ijm
k�� � 	 · 1 m�¹ §�\^Z]i *1´cfZ.i � Z�c�Z]mji��Rgjk�����e$k^��i�k^��� 	 · 1 m�¹ i � adi �]ad�¦mlZ]Z�*1 5 �
· ® � *1 5 a��f��3de$g *1 �«a�k^\�ije�Z���k^mjiqt��$e.e$��ile�³�ijZ]��|�� ¹

|�� ® �[³�ijZ]� L � a�ms��e o �f��a.�fadk^g · *1 5OL *1 ¹ t � a�\^i�ad�f��gjZ]i o gj� · *1 5OL *1 ¹ � ® � 1 5n � �]a��5mjZ]Z 1 m t � ad\�i�ad�f��gjZ]i o gj�
· 1 5n � L 1 m ¹ �&�
i � Z]gl�sk^mjZ.mjZ]i;# 5:� + 5 �

��� M mjZ�U�\^�$eRgjk^i � ��|f� |�ije��f����i � Z���Z>��i�cfZ]mli��Rgjk�����e$k^��ijm"1 m�	NJ t�1 m�	7P t41 m�	�S k^� � adm-Z�����\�a�k^��Z��5k^�
³�Z���ilk�eR��|f�IL�tRmjile$����k^����adisi � Z
�fglmji�1 n ��e$gs� � k©� � 1 5m � 1 n ��eJZTm���eRi£��gle$mlm�i � Z0B � B�C&e$c�mjihaR��\^Z$�

G�� ® �A# 5 � ²$t o mlZ�U�\^�$eRgjk^i � ��ms|f�^².a��f�5|f� ~�ile��f�f�5�$gjk��5�feRk^�Jilm�k��5i � Z���e$glijk^e$��e���� 	 · 1 n�¹�� � 	 · 1 m�¹
��e$g&� � k©� � i � Z�B 5C B 5� eRc�mji�a$��\^Z-��e�Z]m=��e$i=c�\^e��l ���k^mjk^e$��ile 1 5m � � J �`_½Z]i *1 c�Z�i � Z c�Z]mlism o � � �Rgjk��.��e$k^��ii � adi£�]ad��mlZ]Z��$gjk��.��e$k^��ijm=k^���
	�� · 1 5m � ¹ §�\�ZTi$*1 5 c�Z�i � Z c�Z]mlis�$gjk��.��e$k^��i�k^���
	�� · 1 5m � ¹ i � a�is�]ad��mjZTZ *1.�
· ® � *1 ad�f��3�eRg$*1 5 �«a�k^\�ije�Z���k^mjiqt��$e.e$��ile�³�ijZ]��z�� ¹

z�� ® �[³�ijZ]� G � a�ms��e o �f��a.�fadk^g · *1 5OL *1 ¹ t � a�\^i�ad�f��gjZ]i o gj� · *1 5OL *1 ¹ � ® � 1 n �Ta���mlZ]Z01 5m � t � ad\�i�ad�f��gjZ]i o gj�
· 1 5m � L 1 n�¹ �&�
i � Z]gl�sk^mjZ.mjZ]i;# � +9a��f�(�$e�ije�³�ilZ]�¦~��

V � Z�a�\^�$eRgjk^i � �¯�=e$gj �m�c�p�Z]��m o gjk^����i � adi-³�k^i o adijk^e$�¨² � e$\���m�a�i
i � Z�mliha�gli�e��£³�ilZ]�¨~�a����¦³�k^i o a�ilk�eR��~
� eR\©��m�a�i&i � Zsmji�a�gli�ed�`³�ijZ]� ��� �sZ]�Rk^e$��m � 	 � · 1 5m � ¹ a��f��� 	 · 1 m�¹ Z����fad�f� o ��ijk^\�glZ�a$� � k^����a
�fa�k^g&ed�b� o i o ad\^\�p
��k^mjk^c�\^Z��$gjk�����e$k^��ijmq�=V � Z@ad\^�$e$glk^i � � admjm o ��Z]m
i � adi �
	 � · 1 53 ¹ a��f���
	 · 143 ¹ adgjZ���Z��f��Z��5ije�cfZ.i � Z-Z]����iup
mjZTi��

���$7���� 7 8�� >
@ � � U I �	��R K ��� O X � M 

�X� E\RGE�S ����S � ' ����� Q	� W/� I � M R��-*1 5 % �
	 � · 1 5m � ¹ S M 
 *1 % �
	 · 1 m ¹ ��E'� K
R K S2R MfI�I R K W��p�FE�RGE+S ���¢S � ' ���	� Q�� W � I � M RO�21 5 % �
	 � · 1 5m � ¹ S M 
 1 % ��	 · 1 m ¹ �	S M K S ' W<1 5 Q W	R?RTW�� R K S M *1 5
S M 
01 Q W R3R�W	�-R K S M *1 O
[ gleJed�h�s³�ijZT��²���a� RZ]m£³�k�i o a�ilk^e$��²��$a$� o e o ml\^p�ijg o Z$��³�ilZ]��~.i � ZT�BZT��m o glZ]m�i � adi>1 5n � k^msi � Z�e$��\^p��$glk�����e$k^��i
k^� �
	 � · 1 5n � ¹ i � a�i � adm-Z]��e o � � ��k^mjk^c�k^\^k^iup�a�gje o �f��i � Z/B 5C B 5� e$c�mliha$�>\�Z�ile�mjZTZ/1 m �B³�ijZ]��| � a�\^ijm-k��>1 5n � 1 m
��e�Z]m
��e$i���gjeRmjm�i � Z0B � B C e$c�mlihaR��\^Z-e$g
k¢�&³�ijZT� L � adm=��e o �f��a.�fa�k^g · *1 5�L *1 ¹ � ® �&��Z-�]ad��m � e��»i � adi�³�ijZ]�FL
�f�f��m�m o � � a��fadk^g&� � Z]��ZT�$Z]g�ad�Jp.�$glk��.�feRk���i&k^���
	 � · 1 5n � ¹ �]a���mlZ]Z-a��$glk��.�feRk���i&k^���
	 · 1 m ¹ tRk�i*��e$\^\^e��sm9i � adi
³�k^i o a�ijk^eR�µ~(�sk^\�\ � e$\���a�i�³�ijZT���(k¢�&i � Z@ad\^�$e$glk^i � �F�RZ]ijm�i � Z]gjZR�-³�k^��k^\�a�gj\^p$t�³�k^i o a�ijk^eR��²�� o mjisc�Z.gjZ]mlije$glZ��
c�Z���e$glZ-gjZTi o gl��k^����ije�³�ilZ]�¦~�k��&�=Z��]a���m � e��»i � adi ³�ilZ]� G��f����m-a.�fa�k^g · *1 5�L *1 ¹ � � Z]��ZT�$Z]g-a���p��$gjk�����e$k^��i
k^��� 	 · 1 n�¹ �]a���mlZ]Z�a.�$glk�����e$k^��i�k^��� 	 � · 1 5m � ¹ �
³�k^�f��Z�³�k�i o a�ilk^e$�¦² � eR\©��m�a�i�³�ilZ]�¦~�t�³�ijZ]� L.�]ad�Bm�aq��ZT\�p�Z��f��\ o ��Z��
	�� · 1 5m � ¹ a�����mjilk^\�\�c�Z-� o a�g�a���ijZ]Zq��e��

�f�f��k�����i � Z�cfZ]mli-�$glk�����e$k^��i *1 5 % �
	�� · 1 5n � ¹ i � a�i-�]ad�¦mlZ]Z�a���p���e$k^��i�k^� ��	 · 1 m ¹ ��V ��o m-³�ijZ]�NL(�f����m-a
�fadk�g · *1 5OL *1 ¹ k��5i � Z��]a�mlZ]m�gjZ�¶ o k^glZ��¨a�c�e��$Z$��X[pB��a� �k^��� *1ªc�Z.i � Z.cfZTmji-�Rgjk����feRk���i
k�� ��	 · 1 m ¹ i � a�i-�]ad�
mjZTZ *1 5 tGk�i�� o adgha���ilZ]Z]m�i � a�i-i � Z�glZ]m o \^i · *1 5�L *1 ¹ k^��³�ijZ]��|�mhadijk^mu��Z]m�i � Z�i � Z]eRgjZ]����UFmlk���k^\©adg adgj� o ��Z]��i
m � e��sm�i � a�i�³�ilZ]�(G
�f�f��m�a-�fadk^g · *1 5�L *1 ¹ � � ZT�BglZ�¶ o k^gjZ���ad�f��ad�Jp.gjZTm o \^isgjZTi o gl��Z���k^�B³�ijZ]��z-ad\�mle�m�a�ilk�m��fZ]m
i � Z i � Z]eRgjZ]���
V � Z ad\^�$e$glk^i � �»� o mli9gjZ]i o gj��mjeR��Z=gjZ]m o \^i�c�Z��]a o mjZ
gjZ]��Z�adijZ��(�«adk�\ o glZ��sk^\^\�Z]�RZ]��i o ad\^\�p��]a o mjZ�1 m ad�f� 1 5m �

ije�glZ�a$� � ��e$k^��ijmsm o � � a�m>B 5� a����/B � � � Z]glZ-i � Z"B � B�Csa��f� B 5C B 5� e$c�mjihaR��\^Z]m �Ta�����eRisk^�JilZ]gu��Z]gjZ$� �
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X&Z>��e$glZ �Re$k^���-eR�bt��=Z���Z]Zq��ile@�>\©adgjk���p�³�ijZT��m�L�ad�f�5G2e��`U
\^�$e$glk^i � � ���^²R� ® �B³�ilZ]�(L�tRgjZ�¶ o k^glk�����i � a�i=i � Z
B � B C eRc�mji�a$��\^Z���eRi�c�\^e��l ���k�mlk^e$��ile 1 m � J k^m-Z�¶ o k^�$ad\�ZT�Ji
ije�glZ]mjilgjk���ilk�����ije¦a � ad\��£��\�ad��Z@��Z��f��Z�� c�p�i � Zihad���$ZT�Ji9\^k^��Z9��gle$� 1 m � J ile�i � Z B � B C eRc�mji�a$��\^Z$�GV � Z � a�g��-�fadgji9k^mbmlZ�a�g�� � k�������e$g`ax�$glk©����e$k^��i *1 % �
	 · 1 m ¹i � a�i��]ad�BmlZ]Z *1 5 �
V � Z�ihad���$ZT�Ji�\^k^��Z]m
��gle$� *1 5 ije�i � Z=B 5C B 5� a��f�5B � B�Cse$c�mjihaR��\^Z]m���Z>�f��Z�a���e$��Z�k��5� � k�� � *1 � o mli�\^k^Z

k^��e$g���Z]g�ije�mjZ]Z *1 5 �	�sad\�\Gi � k^m
i � Z ' ����� Q � � ��R S � IdM W2��e$g *1 5 �
&9k^i � Z]g�i � Z.��k�mlk^c�k^\�k^iup���eR��Z���e$��ihadk^��m�mle$��Z"1 ^ t
1 ^
	NJ t 1 ^
	7P t U�UVU t�1 k � J ��e$g.² a ��` 5 a #�adm�m � e��s��k^��±bk^� o gjZ�²2L�t�e$g�k^ix�«a�\^\^mscfZTiu��Z]ZT� 1 k � J a��f� 1 k ��eRgmjeR��Z 5pa #�a�m�m � e��s��k^��±Gk�� o gjZ�²T|f� ® ��i � Z���e$gl��Z]gs�]admjZ$t�i � Z�c�Z]mji
�$glk©����e$k^��is��k�mlk^c�\^Z���gje$� *1 5 � o mji=cfZ
1 ^ c�Z��]a o mjZ�V � Z]eRgjZ]��|�� ~.� o adgha���ilZ]Z]m�i � a�i�1 ^ k^m�i � Z-cfZTmji��$glk©����e$k^��i�k^����� � e$mlZ-��k^mjk^c�k^\^k�iup�adgje o �f��i � Z
B � B�C&eRc�mji�a$��\^Z�Z��f��Z]Z���m i � a�ised� 1 ^ � J �
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±Gk^� o glZ-²;L�¡ · a ¹ V � ZsmjZ�adgh� � a�glZ�a
��eRg *1�k^��³�ijZ]��L
e���U�\^�$eRgjk^i � � ���^² · m � aR��Z�� ¹ �sk�i � �$glk©�J}«��e$k^��iu}���gjZTZ�glZ]�$k^e$��m
m � a$��Z��µ\�k^� � il\^p°§ · c ¹ Uª��\^eRmjZ�} o ��m � e��sk^����i � a�i>1 J k^msi � Z�c�Z]mji
�$glk©����e$k^��i�k^��i � Z2�>e$��Z$�

V � Z�eRi � ZTg@�]admjZ�k�m.� � Z]�¨i � Z���k^mjk^c�k^\^k^iup¦��eR��Z���eRg *1 5 �ua�\^\^m c�Z]iu�=Z]Z]� 1 k � J a��f��1 k ��V � ZTgjZ�k^m-i � Z]� a��eR�J�RZ��¦¶ o a$��glk^\©adijZ]g�a�\Gi � adi���Z]Zq��m�ije�c�Z.mjZ�adgh� � Z��5��eRgs�$glk©�µ�feRk���ilm�� ® ��i � Z-Z��fad����\^Z�e���±Gk^� o glZB²T|ft 5�� ~
a�����i � Z�¶ o aR��gjk^\�a�ilZ]ghad\&k^m-i � Z���a�gj �m � a$��Z�� gjZ]�Rk^e$�b� ® �¨�RZ]��Z]g�a�\ut9k^i�k�m�i � Z�k^��ijZ]glmjZ��>ijk^e$��e���i � Z��Jk^mlk�c�k�\^k^iup
��eR��Z-�sk^i �

��	 · 1 m ¹ � �
	 · 1 k ¹�U · { ¹
V � Z���e$\^\^e��sk�����a�\^�$eRgjk^i � �Fm o ���Badgjk^�]Z]msi � Z-��gle��>Z]mjm-ed�9�f�f��k^����i � Z-c�Z]mji��$glk�����e$k^��i�k^���
	 · 1 m ¹ i � adi �]ad�
mjZTZ"*1 5 �
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±Gk^� o glZ-²]|f¡ · a ¹ V � ZsmjZ�adgh� � a�glZ�a
��eRg *1�k^��³�ijZ]��L
e���U�\^�$eRgjk^i � � ���^² · m � aR��Z�� ¹ �sk�i � �$glk©�J}«��e$k^��iu}���gjZTZ�glZ]�$k^e$��m
m � a$��Z��µ\�k^� � il\^p°§ · c ¹ Uª��\^eRmjZ�} o ��m � e��sk^��� � e���i � Z��Jk^mlk�c�k�\^k^iup���e$��Z
�«ad\^\�m=c�Z]iu��ZTZ]� 1 J a��f� 1 P �
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²R� M mjZ�c�k^�fa�glpBmlZ�a�g�� � ije�\�e��]adijZ-i � Z-��k^mjk^c�k^\^k^iup���e$��Z2��e$g�*1 5 gjZ]\�adijk^�$Z-ile=1 J t 1 P t 1 S t UVU�U t 1 m �s_½Z]i��[cfZ
i � Z.mj��a�\^\^Z]mji
k�����Z�����eRg�� � k�� � ��e�Z]m-��e$i � k^i *1 5 1 ^ i � Z=B � B C eRc�mji�a$��\^Z$tbad�f�5\�ZTi 5 cfZ�i � Z.mj�Bad\^\�ZTmji
k�����Z�����e$g=� � k�� � *1 5 1 k � k^ijmsi � Z"B 5C B 5� eRc�mji�a$��\^Z$�

~�� ® ���;` 5 gjZTi o gl� 1 ^ ����i � Z]gl�sk�mlZ$t o mjZ�U�\^�$eRgjk^i � ��m�|f�^²�ad�f�¨|�� ~µije�mjZ�adgh� � ��e$g.�$glk©����e$k^��ijm.k^�¨i � Z
k���ilZ]gjmlZ���ijk^eR��e�� · { ¹ �sk^i � i � Z-��k�mlk^c�k^\�k^iup���e$��Z2ad�f��gjZ]i o gj�5i � Z�c�Z]mji
m o � � �Rgjk����feRk���iq�

U���a�\^��eRmjibk���ZT�Jilk��]a�\�a�\^�$eRgjk^i � �ª�]a���cfZ o mjZ��(ije����f�.i � Z
cfZTmjis�$glk��.�feRk���i9k^���
	 � · 1 5m � ¹ i � adi£�]ad��mjZ]Z *1
a�msglZ�¶ o k^gjZ��µcJp�³�ijZ]� G.ed�`U
\��Re$glk�i � � ���^²$�
V � Z���eR��ijgjk^c o ijk^e$��ed�&U�\^�$eRgjk^i � � ��� ~�ad�f��k^ijm
�$a�glk©ad��i�ile�i � Z-g o �5ijk^��Z
e��&U�\^�$eRgjk^i � � ���^²-��Z]��Z]�f��m eR�

i � Z���k^mjilgjk^c o ilk�eR��ed�,#�ad�f� +9�$a�\ o Z]m�� o gjk^����³�ijZT��m.L�a��f��G.e��9i � Z.a�\^�$eRgjk^i � �Fad�f��e$��i � Z�� o ��cfZ]gsed�`�Rgjk��
��e$k^��ijm.k���i � Z��fadghad\�\^Z]\^eR�$ghad��m
��gle$� � � k�� � ad�fZ>��ZTm�e���i � Z���k^mjk^c�k^\^k^iup¦��e$��Z]m�a�glZµ� � eRmjZ]�G� U i � Z]e$glZ]ijk��]ad\
a���a�\^p�mjk^mse���i � Z]mlZ@¶ o ad�Jilk^ijk^Z]m��=e o \©����gle$cfadc�\^p�cfZ o ��k^����eRgj��a�ijk^�RZsmjk^�f��Z.k^i�k^m ��k r � o \�isile��RZ]i�ilk�� � i o ����Z]g
c�e o �f��m�a��f��³�Z��>ijk^e$���.�sk^\^\fm � e��Yi � a�isi � Z]p�a�glZ�mj�Bad\^\�k^�B��gha$�>ijk���Z$�
V � ZsgjZTmji&ed�fi � Z=g o ��ilk���Z9��eRgbU�\^�Re$gjk^i � � ���^²&k^m&��eR��k^�fa�ilZ��
c�p i � Z��]ad\�\^mGije�U�\^�$eRgjk^i � �Y|�� |
k^�@³�ilZ]��m�²Rt�~

a��������9V � k^m&k^msa�\^mje���k r � o \^i&ije-c�e o �f��i � Z]e$glZ]ijk��]ad\^\�p�tRc o i=i � Z�aq�$Z]g�a��$Z
� o ��cfZTg&e��`�]ad\^\�m[ije.U�\^�$eRgjk^i � �´|f� |
��Z]g�k^���$e��]adijk^e$��e���U�\^�$eRgjk^i � � ���^²�iup���k��]ad\^\�p�g�a����RZ]m9��gle$� L2ije�|f���
k^����g�a$��ilk���Z$� · ³�Z]Z ³�Zq��ijk^e$� �x��eRg&��Z]ihadk^\�mq� ¹

� ��E �p&"<:(:&"<:BF1 �h. �j.N3�1f+ 6 1��:. #%&�32&3%h&�9�&�1 � �H$'@C(h. ��� �

V � Z]eRgjZ]� ����²�� o adghad�JilZ]Z]m.i � adi�U�\^�$eRgjk^i � � ��� ~����f��m-� o i o a�\^\^pR}«��k^mjk�c�\^Z��feRk���ilm"*1 5 % �
	�� · 1 5m � ¹ ad�f�,*1 %
�
	 · 1 m ¹ ��e$g�� � k�� � i � ZBc�a$�l ��£adgh� ��k^mjk^c�k^\^k^iup���gle$� *1 5 a�����i � Z���eRgj�sa�g�����k^mjk^c�k^\^k^iup���gje$� *11�Ta�����eRi�cfZ
mjk^� o \^i�a���Z]e o mj\^p.k^����gle��$Z����Grse��»�]a����=Z Z>��ilZ]�f��i � Z�a�\^�$eRgjk^i � �8ile.�f�f��i � Z2�>e$����\�ZTijZ�ilghaR��Z�}ue 
¨cfZ]iu�=Z]Z]�
cfaR�j ��sa�g�����k^mjk^c�k^\^k^iup���gle$� *1 5 a��f�@��e$gl�£adgh����k^mjk^c�k^\^k�iup2��gjeR� *1 �
³�ijZT� L e���U
\��Re$glk�i � � ����²5mjZ]\^Z��>ijm *1 5 ��gjeR� a�¶ o a$��glk^\©adijZ]g�a�\
\�k^ RZBi � Z¨��a�gl  m � a$��Z���glZ]�$k^eR��k^�Y±Gk��d}

o glZ�² �$a�ad�f� ² �dcb� ® i-i � ZT� o mjZ]m.U�\^�Re$gjk^i � � ��� ~�ije���Z��>k©��Z�� � Z]i � Z]g.Z�a$� � *1 5 ��e$k^��i-�]a��¨mlZ]ZBad�Jp5�feRk���ilm*1 % � 	 · 1 m$¹ ��U"mjk^����\^Z-�saqp�ileBZ>��ilZ]�f��i � Z�mjZ�adgh� � �=e o \©�5c�Z�ije�ijglp­ad\�\G��Zqa�mjk^c�\^Z *1 5 �feRk^�Jilm�a�����g�a��� 
i � Z]� a$�T��e$g���k^����ile-��e$gj�sa�g�����k^mjk^c�k^\^k^iup���gjeR� i � Z���e$k^��i$*1»glZ]i o gl��Z���c�p.U�\^�$eRgjk^i � � ��� ~��GV � k^m��=e o \��.��Z�a��
mjZqa�gh� � i � Z���adgj �m � aR��Z���glZ]�$k^e$�¨k^��i � Z.��� o glZ$t&a�m��=Z]\^\�a�m-i � Z�\^k^� � ij\^pR}«m � a$��Z��¦�>e$��Z$§9ku� Z$�^t�mlZ�a�g�� � k�����i � Z
gjZT�$k^e$��cfZ]iu�=Z]Z]�5i � Z-��eR����eR�-ihad���$ZT�Ji)' · B 5C B�C ¹ a��f�(i � Z�ihad���$ZT�Jis\^k^��Zx��gjeR� 1 m � J ije.i � Z"B � B�C&eRc�mji�a$��\^Z$�V � Z]eRgjZ]� ���^²s�sa�m=cfadmjZ��(e$��i � Z-a�gl� o ��Z]��i&i � adi *1 5 � o mli&\^k^Z�k^��i � k^m=gjZ]�Rk^e$��k^��e$gh��Z]gsije � aq�$Z ad��p�� � a��f��Z
e��9mjZ]ZTk����Ba��$gjk�����e$k^��i *1 % � 	 · 1 m�¹ i � adisk^mscfZ]ilijZ]g�i � a�� 1 m �
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±Gk^� o glZ�² ��¡ · a ¹ V � Z.��e$��Z�k�� � 5 ije�mjZ�adgh� � ��e$gs�Rgjk�����e$k^��ijmsi � a�i �Ta���mlZ]Z��Rgjk����feRk^�Jilm�k^���
	 · 1 m ¹ � Y 1 m g �
· c ¹ Uª��\^e$mjZ>} o �5e��`i � Z-a$��i o a�\GmjZ�adgh� � glZ]�$k^e$�G�

±�eRg-a���p��$k^�RZ]� 5 t o mjk^��� 1 k � J k�����\�a$�>Z�ed��1 m � J ��e���k��fZ]m
i � Z�adcfe��RZ���gje���Z�� o gjZ�ije�mjZ�adgh� � ��e$g��fa�k^glme��=�$gjk��5�feRk^�Jilm · *1 5�L *1 ¹ �sk^i � *1 5 % � 5 a��f� *1 % �1c�Z]ijilZ]g�i � a���1 k ��³�k^��k^\�a�gl\^p$t�mjZ�adgh� � k^����a���e$��Z�cfadmjZ��
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e$�5i � Z.ihad���$Z]��i
��gle$� 1 5k � J ile�i � Z B 5C B 5� eRc�mji�a$��\^Z�a��f�B�f�f��k^����i � Z.cfZTmji-��k^mjk^c�\^Z-�Rgjk�����e$k^��i�k^��� 5	 � · 1 5k ¹��eRg�Z�aR� � �$gjk�����e$k^��isk^��i � Z@��eR��Z-p�k^Z]\���m��Rgjk�����e$k^��ijm · *1 5OL *1 ¹ �sk^i � *1 %��1a��f� *1 5 % � 5 cfZTijijZTg i � a��51 5k �
rsZT�f��Z��=Z � aq�RZ@a(��gje���Zq� o gjZ(��e$gx�f�f��k^�����fadk^gjm�ed�£��k^mjk^c�\^Z-�Rgjk�����e$k^��ijm · *1 5�L *1 ¹ � � ZTgjZ *1Fk^����gje��$ZTm o �feR�
i � Z-gjZ]m o \^i�ed�`U�\^�Re$gjk^i � � ���^²�a�isi � Z-Z�����Z]��mjZ.e��+*1 5 t�a��f��i � Z]gjZ.k^m�a-mlk^��k^\�a�g&��gle���Z�� o glZ�i � a�isk^����gje��RZ]m$*1 5
a�isi � Z�Z����fZT��mjZ.e��+*1��9V � k^m��Rk^�$Z]msi � Z-gjZq¶ o k�glZ���ijg�a$��Z�}ue 
&�
� ��� �4; �.��� � ��,�%.#=�]� � ' !$%.# �(�*��,�� �

V � Z
�Ba�k^��a�\^�$eRgjk^i � �ª��e$g�³�i�a��RZ ~.��Z]��Z]�f��mseR� � ad�f��\^k^���-k^��¤fZ��>ijk^e$��msa�m=Z�����\�a�k^��Zq��k^��³�Z���ilk^e$���-a���� o mlk����
i � Z�k©��Z�a�m�e��s³�Z���ilk�eR�¦|�ile����f����k^��k^� o �.}u�$ZTgjijZ>�B�$glk��R}«glZ]mjilgjk���ilZ����feR\^pJ�Re$�fad\b�fadi � m�cfZ]iu�=Z]Z]�¨k^��¤�Z���ijk^eR��m��
V � Z���a]¥�e$g���e$����\^k��]a�ilk�eR��k�m�i � a�i-k^��¤�Z���ijk^eR��m��]ad����e$i-ad\��saqp�m�cfZ���eR��mjk���ZTgjZ�� k���k^mjeR\©adijk^e$�G� � Z�mhaqp5i � adi
��eR����eR��i�a����RZ]��ijm ' · B k � J B k$¹ ad�f� ' · B k�	NJ B k�	7P]¹ � M R�W�� C W���W
k��&i � Z]p���gjeRmjm�Z�aR� � e$i � Z]gsk^��mjk���Z-a.ijg�a���Z]�]eRk©�i � a�isk^mscfe o �f��Zq��c�p�a-mlZ]�$��Z]��ise��`i � Z-�fadi � ��gle$� B k e$g>B k�	NJ a�msm � e��s�Bk^��±bk^� o gjZ�²;G��
® �­±Gk^� o gjZ�²2G�t�k^�JilZ]gu��Z]gjk^����iha����$Z]��i�\^k^��Z]m�' · B J B PT¹ a����(' · B S B � ¹ ��gle$mjm�Z�a$� � e$i � Z]g�ile���e$gj�¯i � Z�\^k^� � i

m � a$��Z���glZ]�$k^eR�¦a��f�5k^��ijZ]g���Z]gjk^����i�a����RZ]��i \^k^��Z]m�' · B S B � ¹ a��f� ' · B � B � ¹ ��ZT\�k^��k�i=i � Z���a�gl �m � aR��Z���glZ]�$k^e$�G�
�=e$��mjk���Z]glk���� i � Z�k^��¤�Z���ijk^eR��m9k���k^mle$\�a�ilk�eR�-�=e o \���\^Z�aR�.ije-a��.e o il� o i&��a�i � �sk^i � iu�=e��$Z]glijk���Z]m=�fZTg&k^��¤fZ���ilk^e$�bt
Z]�RZ]��i � e o � � k^is�=e o \���c�Z-cfZTijijZTg ile.�f�f��a.��e$\^p��$eR�fa�\��fadi � ed�`i � Z���e$gl� 1 J 1 P 1 S 1 � � � Z]glZ01 J 1 P ��gjeRmjmlZ]m' · B J B P ¹ t�1 P 1 S ��gjeRmjmlZ]m�' · B S B � ¹ t�a��f� 1 S 1 � ��gjeRmjmlZ]m�' · B � B � ¹ � ® ��e$i � Z]g��=e$g���m�t�i � Z-�$e�a�\�k^m=ije.�f�f���Rgjk��
��e$k^��ijm 1 J %�� 5 t�1 P k^��i � Z�\�k^� � i[m � aR��Z���gjZ]�Rk^e$�bt�1 S k^��i � Z-��adgj �gjZT�$k^e$�bt�ad�f�=1 � %��¼mle�i � a�i 1 J � a�m=i � Z
c�Z]mjis��e$mlmjk^c�\^Z�cfaR�l J�sa�g�����k^mjk^c�k^\^k^iupJt 1 �
� a�m=i � Z�c�Z]mjis��e$mlmjk^c�\^Zs��e$gj�sa�g�����k^mjk^c�k^\^k^iupJt�a����=1 ^ �]ad��mjZ]Z"1 ^
	NJ ��eRg
² a � ` |��

� 0

�	 �

	 � 	 � 	 � 	  	 !

±Gk^� o gjZ�²;G�¡ �sZ]�Rk�eR��m=ije�mjZqa�gh� � � � Z]����e$����e$�.ihad���$ZT�Jilm adism o �]�>Z]mjmlk��RZ�k^��¤�Z���ijk^eR��msk^�JilZ]gu��Z]gjZ$�

UF��p��fa���k©�
��gle$�Rgha�����k^����ad����gleJa$� � ��e o \©�µcfZ o mjZq��k��5i � Z��]a�mlZ�e��£±Gk^� o gjZ�²;G�ile��f����i � Z�ijg�a$��Z�}ue 

c�Z]iu��ZTZ]��cfa$�l ��£adgh�.��k^mjk^c�k^\^k^iup���gje$� 1 J %
� 5 ad�f����e$gl�£adgh�.��k^mjk^c�k^\^k^iup���gje$� 1 � %
�¦�bV � k^m&i o gj��mse o i&��e$i&ile
c�Z �=e$gli � � � k^\^ZscfZq�]a o mlZ-i � Z mlk^����\^Zs�$glZ]Z���p�a�����gjeJaR� � Z�����\�a�k^��Zq��k^�B³�Zq��ijk^e$��G��^²s��Z]gu��e$gj��m£ad\^��e$mli&a�ms�=Z]\^\
k^�¦��gha$�>ijk���Z$��³�Z���ijk^eR�NG�� ~���gjZ]mlZ]��ijm.mjeR��Z���eR����Z]��ijm adcfe o i�i � Z���pJ��a���k�����gje$�Rghad����k�����a�����gje�a$� � tbad�f�
³�Z��>ijk^e$�1G��IL=Z�����\�a�k^��mGi � Z=Z]����k^gjk��]a�\R\^e���Z]gGcfe o �f��eR��i � Z=�$Z]glijZ��@�>e o ��i9i � adibm � e��sm&��p��fa���k©�G��gle$�Rgha�����k����
k^m o ����Zq��Z]mjm�a�glp�k^����g�a$��ilk©�>Z$�

� �"! �5�:.F# $�.0.0( ���b9"BD+D$'&�1�� 


rse��¨m � e o \©�
i � Z��RgjZ]Zq��p-a�\^�$eRgjk^i � � � ad�f��\^Z9i � Z=mjk^i o a�ijk^eR� m � e��s�-k^�-±Gk�� o gjZ
²;G���³�ihadgji9c�p o mlk^����U
\��Re$glk�i � ��m
|f�^²-ad�f��|f� ~�ije(�f�f��a(�$gjk�����e$k^��i>1 P k��5i � Z-\^k^� � ism � a$��Zq��gjZ]�Rk^e$����Zqa�g�i � Z.k���ilZ]gjmlZ���ijk^eR�¦ed� ' · B J B P ¹ ad�f�' · B S B � ¹ �9V � Z]� o mjZ�i � Z�mhad��Z�ad\��Re$glk�i � ��mGije.mh�]ad��i � Z ��adgj �m � a$��Zq��gjZT�$k^e$�(��e$g�a��$glk��.�feRk���i 1 S i � adi£�]ad�
mjZTZ 1 P ad�f��\�k^Z]m���\^e$mlZ-ije�' · B � B � ¹ �s±Gk^�fa�\^\^p�t�U�\^�$eRgjk^i � �"|f� |��]a���c�Z o mjZ���ile��f�����$glk©����e$k^��ijm>1 J ad�f� 1 �
m o � � i � a�i 1 � �]ad��mjZTZ 1 S a���� � adm�i � Z�c�Z]mji��feRmjmlk�c�\�Z(��e$gl�£adgh����k^mjk^c�k^\^k^iup¦a��f� 1 J �]ad��mjZTZ 1 P a���� � adm
e$��ijk^�Bad\�cfa$�l ��sa�gh����k^mjk^c�k^\^k^iupJ�
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® �-�$ZT��Z]ghad\ut�i � ZTgjZ���e o \���cfZ=a���p�� o ��cfZ]g�ed�fk^��¤fZ��>ijk^e$��m9� � ZTgjZ=i � Z ��i � ��eR����eR��i�a����RZ]��ib\^k^��Z ' · B ^ B ^ � J ¹k^��ijZ]g���Z]gjZTmB�sk^i � ' · B ^
	7P B ^
	�S ¹ ��V � k^m���gje�� o �>Z]mBa�� � eR\^ZBmlZ]gjk^Z]m�ed� gjZT�$k^e$��m�\^k� RZ�i � Z�m � a$��Z�� gjZ]�Rk�eR��m�k^�
±Gk^� o glZ-²;G��GV � Zs�RgjZ]Z���p�a�\^�$eRgjk^i � � � a��f��\^Z]m[i � k^m��]admjZ
cJp��f�f��k�����a
�$gjk��.��e$k^��i�1 P k^��i � Z=�fgjmli�m o � � glZ]�$k^e$�Gt
i � Z]�.�f�f��k^����1 ^ 	NJ k^�-i � Z3� i � gjZ]�Rk�eR�-��e$g � � ~ L L L | LVU�U�U � ® i9k^m9�$glZ]Z���p.k^�-i � ZsmlZ]��mlZ�i � a�i9k^ib��Z]�RZ]g&cfaR�l JilghaR�j �m
a����.k�i[mjZ]\^Z���ilmsZ�a$� � �feRk���i&k^��a���a�����Z]g9k���ilZ]�f��Z��(ije.�BaL��k^��k^�]Z&i � Z � � ad�f��Z
e����f�f��k�����a���k^mjk^c�\^Zs�$glk©����e$k^��i
k^��i � Z-��Z���isglZ]�$k^e$�G�
��� Z]��mjZ�adgh� � k^������e$g-mle$��Z=1 ^ t9i � ZBad\^�$e$glk^i � ����k�� � is�f�f� i � adi-��e��Rgjk�����e$k^��ijm-k^�¨i � ZBa�����gjeR��gjk�a�ilZ

gjZT�$k^e$���]ad��mlZ]Z"1 ^ � J �bV � k�ms�]ad��c�Z � ad�f��\^Z��.c�p�mjk^����\�p�k^�$��e$gjk^����i � Z
�«a$��i[i � adi ' · B ^ B ^
	NJ]¹ k^��ijZ]g���Z]gjZTms�sk�i �' · B ^
	7P B ^
	�SL¹ ��±�e$g
k���mjihad�f��Z$tGi � k�m � ad����Z]��m���eRg�� � L�k^��i � Z��]admjZ�e��s±bk^� o gjZ�²;G(k¢�=��e��$gjk��5�feRk^�Ji
k^��i � Z
��adgj �m � aR��Z��¨glZ]�$k^eR�­�]ad��mlZ]Z/1 P � ® �$��eRgjk^����i � Z�k^��ijZ]g���Z]gjZT�f��Z�cfZTiu��Z]ZT�$' · B S B � ¹ a���� ' · B � B � ¹ k^���$eR\��RZ]m
o mlk�����U�\^�Re$gjk^i � ��|f� |�ije�mlZ]\^Z���i-i � Z�c�Z]mli-�$glk©�µ�feRk���i
�Jk^mlk�c�\�Z2��gjeR� 1 P a��f�5i � ZT� o mlk^����i � Z�ijZ�� � ��k©¶ o ZTm-e��
³�Z��>ijk^e$���.ije.���f��a-�fadk^gse��`� o i o ad\�\^pR}u�Jk^mlk�c�\¢Z=�$gjk�����e$k^��ijmsi � a�ismj��a���i � Z"B � B � k^��¤fZ��>ijk^e$�b�
V � Z�adcfe��RZ�k���Z�adms\�Zqa$��ije�i � Z
��e$\^\^e��sk^���-a�\^�$eRgjk^i � ��� ® i o mlZ]m�i � Z�ijZ]gl� � M R�W	� C W	�	W M �	W �	WTU
� IdM ile�gjZ���Z]g�ile

��eR�J�RZ��¨gjZ]�Rk�eR��m-m o � � a�m�i � Z�m � a$��Zq��gjZ]�Rk�eR��m-k^��±Gk^� o glZ�²;G�� � Z]glZ�i � Z���e$��Z���Z��f��Z��¨c�p�i � Z�k^��ijZ]g���Z]glk����
ihad���$ZT�Ji�\^k^��Z]m
k���ilZ]gjmlZ���ijm.i � Z�ilgha���Z]�]eRk���m��.± o ����ijk^e$��k^�f� mR· � ¹ k^m�i � Z�� o �f�>ijk^e$��i � a�i�glZ]i o gl��mF� c ²�k�� �?` #
a����¦²
k���� � #��9V � Z ��e$ihadijk^e$� 1��¦glZ���Z]glm�ije�a.� o ����p-��e$k^��i�i � a�i��]ad����eRise��T� o g�k^��i � Z k^��� o i��

����� �������,�$8�� >
@

²R�s_�Z]i;#�c�Z-i � Z�� o ��cfZ]gsed�`k^��¤fZq��ijk^e$��m a��������f���feRk���ilm>B J t�B P t�B S t U�UVU t B P\m i � a�i ��Z��f��Z-i � Z-k^����ZTg
��e$����e$�.ihad���$ZT�Jilm��9U
\�mle�k^��k^ijk�a�\^k^�]Z�� E ��H � 1 � ��eRg3� a � a #½�

~�� ® �A#5�ªy�t��Re�eR�¦ileµ³�ijZ]� L��.��i � Z]gl�sk�mlZ$t9\^Z]i"1 3 c�Z@ad��p¦��e$���]aq�$Z.ijg�a���Z]�]e$k����RZ]gjilZ��­a���� o mlZ�U�\^�$ed}
gjk^i � �´|f� |�ije����f��a��f��e o ij� o i[�$gjk��.��e$k^��ijm�1 J t 1 P t 1 S t UVU�U t$Zqa$� � ��k�mlk^c�\^Z&��gle$�´k�ilm&��glZ���Z���ZTmjmjeRg��sr�ad\^i
aq��ilZ]gsi � Z
�fglmji
�4��~���eRgs� � k�� � 1 ^ �]ad�BmlZ]Z01 J �

L��=V`glp ije¨���f� i � Z��fglmji'+2��e$g�� � k�� � ' · B P\n � J B P\n ¹ ��e�Z]m���eRi�k^��ijZ]g���Z]gjZ¨�sk^i � ' · B P\n � � J B P�n � ¹ t
� � Z]gjZ+ 5 � k���� m · + ¹ �
|�� ® �£i � Z]gjZ�m o � � ad� +ut½mjZ]i *1 � 1��9§beRi � Z]gl�sk^mjZ�mjZTi + � #�t + 5 � ²$t9a��f� o mjZ�U
\^�$e$glk^i � ��ms|f�^²�a��f�5|f� ~
ije��f�f� a��Rgjk��¨��e$k^��i *1�k^� i � Z�k^��ijZ]g���Z]glZ]�f��Z¨glZ]�$k^e$� ��e$g�' · B P\m � J B P\m ¹ a��f��' · B J B P ¹ � V � Z]� mjZ]i
� E #:H � *1ªad�f� � � ²$�

���s³�Z]i�� 5�� k^�f� m · � ¹ ad�f� � � Z��l �� � Z]i � Z]g(' · B P�^ � J L B P�^ ¹ ad�f� ' · B P�^ � � J L B P"^ � ¹ k^��ijZ]g���Z]glZ$� ® ��mleft o mjZ
U�\^�$eRgjk^i � ��m9|f�^²�a�����|�� ~�ije��f�f��a��$gjk��.��e$k^��i *1 5 k���i � Z�k^�JilZ]gu��Z]gjZ]����Z�glZ]�$k^eR��i � a�is�]a���mjZTZ"*1´a��f�(k^m
a�m �>\�eRmjZ-ile ' · B P�^ � � J L B P"^ � ¹ a�m
�feRmjmjk^c�\^Z$� ® �&m o �T��Z]mjm�� o \=mjZ]i *1 � *1 5 ad�f��� E � H � *1 5 §feRi � ZTgj�sk^mjZ$t½mjZ]i*1 � 1��`�

G�� ® ��� 5��� +ut�mjZTi�� � � 5 a��f���$e.cfaR�j �ije�³�ilZ]�����`�
i � Z]gj�sk^mjZRtfmlZ]i�� � ²R�
z��s_�Z]i � 5�� k^�f� m�· � ¹ � ® �	� E � 5 H � 1 � ad�f�
� E ��H �� 1 � t o mlZ�U�\^�Re$gjk^i � � |�� |¨ije���a� RZ����BE � 5 H�i � Z
�$gjk��5�feRk^�Ji
��k�mlk^c�\^Z-��gle$��� E � H&�sk^i � cfZ]mli���eRgj�sa�gh�5��k^mjk^c�k^\^k�iup�� ® ��� E � H � 1 � a��f�
� E � 5 H �� 1 � t o mjZ
U�\^�$eRgjk^i � �´|f� |�ije-��a� RZ�� 	 E ��H�i � Z
�$gjk��.��e$k^��i9�Jk^mlk�c�\�Zsc�Z � k^�f��� E � 5 H��sk^i � c�Z]mji=cfa$�l ��sa�gh�.��k^mjk^c�k^\^k^iupJ�
® ��� E ��H � � E � 5 H � 1��`t o mjZ�U�\^�Re$gjk^i � � ���^²
ije�mlZ]i�� 	 E ��H`ad�f����� E � 5 Hj�

��� ® ��� �� #�t�mlZ]i�� � � 5 a��f���Re�cfa$�l �ije�³�ijZ]�¦z��`�
i � Z]gj�sk^mlZ$t�mjZ]i
� � ²$�
{�� ® ��� E ��H �� 1 � t
e o il� o i�� E ��Hj� �
i � Z]gl�sk^mjZ o mlZ¨U�\^�$eRgjk^i � �7|f� |�ije¨���f�Yad�f� e o ij� o iµa ��k^��k^�Baq\
mjZ�¶ o Z]����Z�e��b�$glk��-��e$k^��ijm&mlihadgjijk^���.a�i���� E � H½ad�f�.Z]�f��k�����a�i�� 	 E � H°� � ZTgjZ�Zqa$� � ��e$k^��i9k�m[�Jk^mlk�c�\�Z=��gje$�
k�ilms��gjZq��Z���Z]mlmjeRg��

²�y�� ® ��� �� #�t�mlZ]i�� � � c ²�a��f���Re�cfaR�l �ije�³�ijZ]�¦{��`�
i � Z]gj�sk^mlZ$t � a�\^i��
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³�ijZT�­~ � ad�f��\^Z]m
i � Z��Ta�mjZ.� � Z]glZ�i � Z]glZ�a�glZ���e�k^��¤�Z���ijk^eR��m�§�³�ilZ]��m�| ��G-m��]a��5��e$gsk^��ijZTgu��Z]glk^����k^��¤fZq��ijk^e$��m
a�����mlZ]i o �¨a��¨a�glghaqp � � � e$mlZ ��i � Z]��ijgjp��$k^�RZ]m-a�m o k^ihadc�\^Z��Rgjk�����e$k^��i k^��i � Z�k^��ijZTgu��Z]glZ]�f��Z�gjZ]�Rk^e$��i � adi
��eR\�\^e��sm&i � Z2��i � k^��¤fZq��ijk^e$�G�&v o \^\��$a�\ o ZTm�k^��i � k�m�adgjg�aqp���Z�ad��i � adi�i � Z
�f�fa�\�e o ij� o i��sk^\^\ � aq�$Z�a�i=\�Zqa�mji=iu�=e
�$ZTgjijk���ZTmscfZ]iu�=Z]Z]��i � Z�k^��¤fZq��ijk^e$��m �9a����.k���� m · � ¹ �=vsZ���i�t�³�ilZ]��m�z-ad�f� �-� � e�eRmjZ�e o ij� o i��RZ]gjilk���Z]msc�Z���e$glZ ad�f�
aq��ijZ]g
Z�a$� � k���¤fZ���ilk�eR�¦a�����mjZ]i o ��a�gjg�aqp�m ��� ad�f��� 	 ije�mjijeRgjZ.e o il� o i
�$Z]glijk���Z]m���eRi a�\^glZ�a$��p�k^��i � Z	�
a�glghaqp��B±Gk^�fad\�\^p�t�³�ijZ]��m@{�ad�f� ²�y�e o ij� o i�i � Z��$Z]glijk���Z]m�mlijeRgjZ�� k���i � Z � t ���Ya��f� � 	 a�glghaqp�m�t&aR����k^���
k^��ijZ]gl��Z���k�adijZ��RZ]gjilk���Z]m�k��9��Z���Z]mlmhadgjp��
® ��³�ijZT��|ft�U
\��Re$glk�i � ��m�|��^²£ad�f��|f� ~s��ZTZ���a
�$e�a�\���k^gjZq��ijk^e$���!���9V � k^m`m � e o \©��c�Z�� � e$mjZT��ije��«aq�Re$gG�feRk���ilm

��\^e$mlZ�ile�� � Z]gjZ ' · B P\m � J B P�m�¹ a��f� ' · B J B P]¹ k^��ijZ]glmjZ��>i���³�ijZT����a�\^mje o mjZ]m�U�\^�$eRgjk^i � ��m�|��^²�a�����|f� ~�� ® i�k^mc�Z]mji=ije���glZ���e$��� o ilZsi � Zsi�a����RZ]��i&\^k���Z]m&i � a�i&��Z]\^k^��k^ibi � Z���eR��Zs� � Z]glZ *1 k�m9��k^mjk^c�\^Z=mje-i � a�i&i � Zsk^��ijZ]g���Z]gjZT�f��Z
gjZT�$k^e$���]ad�Bc�Z�k^�JilZ]gjmlZ���ilZ����sk^i � i � Z-��e$��Z-cfZ>��e$glZ-mji�a�gjilk^����U
\^�$e$glk^i � ��m&|f�^²�a��f��|f� ~��
vseRijZ�i � adisU�\^�$eRgjk^i � � G��^²�k^���$eR $Z]m=U�\^�$eRgjk^i � ��m&|���²Rt$|�� ~�t�a���� ���^²�a�i=��eRmji=e$�f��Z���Z]g�k^��¤�Z���ijk^eR�bt�a��f�(k^i

k^���$e$ RZ]m=U�\^�$eRgjk^i � � |�� |�a�i=��eRmji=e$�f�>Z ��Z]gse o ij� o is�$Z]glijZ��b��³�Z���ijk^eR��ms|f� ~.a��f� ���^²�Z>����\©adk^��i � adis��eRgjmji��Ta�mjZ
c�e o �f��m9��e$g[U�\^�$eRgjk^i � ��mb|�� |�a��f�����^²��=e o \©����eRi&cfZs�RZ]gjp o mlZ�� o \utRc o i&i � a�i&i � Z]p.ihad $Zs��Z�adgj\^p���e$��mlihad�Ji[ijk^��Z
k^����g�a$��ilk���Z$�
_�Z]ilijk^���=# � ²�k^��V � ZTe$gjZT� |���²���e�Z]m��$k^�$Z�ijk^��Z�c�e o �f��m.��eRg�U
\��Re$glk�i � ��m�|���²�a��f��|f� ~�� ® ��k^i��=Z]gjZ

��eRi���e$g�i � ZB��ZT�fZ]����Z]�f��Z5e$��i � Z��feR\�p��Re$�¨a��f��c�e o ����k^����cfeq��a�glZ�a�m�� � a��f� � %�� tbi � Z�ijeRihad\�ilk���Z���eRg
a�\^\Gk����Re��Ta�ijk^eR��m�ed��U�\^�Re$gjk^i � ��m=|f�^²�a��f��|�� ~.��e o \���c�Z-��gle$��e$glijk^e$�fad\bile�i � Z-� o ��cfZTgse��&k^��� o i
ijghad�fZT�]e$k���m
��\ o m
i � Z.� o ��cfZTg�e��&e o ij� o i �RZ]gjilk���Z]m���V � Z � � a��f� � %�� ijZTgj��m���e o \©�µi � Z]eRgjZ]ilk��]a�\^\^p���glZ���e$��k^�fa�ilZ$t�c o i
mh¶ o adgjZ.gje�e$ilm�a�����\^e$�Jadgjk^i � ��m=k�� · | ¹ ��a� $Z�i � k^m o ��\^k� RZ]\^p�k��5��ghaR��ijk���Z$� ® i���e�Z]m-��eRi�mjZTZ]�D��eRgji � � � k^\^Z-ile
�$k^�RZ ��Z]i�a�k^\^Z���adgj� o ��Z]��ilm&e$��i � Z�mjk^�]Z�ed�`i � Z���� ad�f��� %�� ijZ]gl��msa��f� � e���ile���e���k¢��p-i � Z-ad\��Re$glk�i � ��m9ile
\^k^��k^i9i � Z]�"k¢�b��Z���Z]mlmha�glpJ�=V � Z�glZ]m o \^ilmsk���³�Z���ilk^e$� ���sk^\^\fm o ����e$gjisi � Z-��\�a�k^� i � adisU�\^�$eRgjk^i � � G��^²sk^m���Zqa�gj\^p
\^k^��Z�a�g=k^����ghaR��ijk���Z$�

� ��E � �:<h@"
 & 	 )*$'+DBD$�@�
 
 &�<hB

³�k^�f��ZsU
\^�$e$glk^i � � G���² o mlZ]m�a��RgjZ]Zq��p � Z o gjk^mlijk��=i � adi&k^m9��e$i9� o a�ghad��ijZ]Z��(ije���k^��k^��k^�]Z9i � Zs� o ��cfZ]g9ed�°e o ij� o i
�$ZTgjijk���ZTm�t9k^i�k�m��=e$gli � ��eR��mjk���Z]glk^��� � e��ªk^i���e o \���c�Z���e���k��fZq��ije��$k^�RZ�m o � � a�� o a�g�a���ijZTZ$��V � k�m�k^���$eR\��RZ]m
�f�f��k����Bi � Z�� o \^\`ilghaR��Z�}ue 
�cfZTiu��Z]ZT�¨��eRgj�sa�gh��a�����cfa$�l ��£adgh����k^mjk^c�k^\^k^iupµadi-a��¨k^��¤fZ��>ijk^e$��adm-Z�����\�a�k^��Z��5k^�
³�Z��>ijk^e$� ��� ~�a���� o mjk^������p��fad��k��s��gje$�Rghad����k^����ije����f�¦a(mjk^��k^\�a�g=ijg�a$��Z>}«e 
¨��e$g
mjZ�¶ o Z]����Z]m.e���k^��¤fZq��ijk^e$��m
� � Z]glZ���eR����eR��i�a����RZ]��is\^k���Z]msk^�JilZ]gu��Z]gjZ�admsm � e��s��k^�B±Gk^� o gjZ�²;G��
³ o ����e$mlZs��Z � aq�RZ£axmjZ�¶ o Z]����Z�ed� #-k^��¤�Z���ijk^eR��m9� � Z]gjZsi � Zs��e$����e$�
ihad���$Z]��i9\^k^��Z�a�i9i � Z � i � k^��¤fZ��>ijk^e$�.k^m' · B P"^ � J B P"^ ¹ a��f�(i � Z-��eR����e$�-i�a����RZ]��ijm=��eRg�m o �]��Z]mlmjk^�$Z�k���¤fZ���ilk�eR��msk^��ijZ]g���Z]gjZR�&V � Z�e$c$¥>Z���isk^m�ile-���f���Rgjk����e$k^��ijm&k^� � 5 �sk�i � �BaL��k^��a�\�cfaR�j ��sa�g�����k^mjk^c�k^\^k�iup-ad�f�.�$glk©�.��e$k^��ijm=k^� �¯�sk�i � �BaL��k^��ad\���eRgj�sa�gh�.��k^mjk^c�k^\^k^iupJt

� � Z]glZ � 5 ad�f� �¼a�glZ�i � Z�glZ]�$k^e$��m���Z]ilZ]gj��k���Z���c�p ' · B J B P ¹ a��f� ' · B P�m � J B P\m ¹ a�m=k^�f��k��]a�ilZ��.k^��±Gk�� o gjZ.²;G��
V � Z���p��fad��k��=��gle$�$g�a�����k^���-a�\^�$eRgjk^i � �8��Z]Z���m
ije��Badk^�Ji�a�k^��iu�=e���k^Z��>Z]m�ed�*k^����e$gj��a�ilk�eR�-��e$gsZ�aR� � �Rgjk��

��e$k^��i�k^��Z�aR� � k^��ijZ]g���Z]gjZT�f��Z�glZ]�$k^eR�b¡s� � k�� � �$glk����feRk^�Ji
k^��i � Z���gjZ]��k^e o m
k^�JilZ]gu��Z]gjZ]����Z�glZ]�$k^e$�5\�Zqa$��m�ije�i � Z
c�Z]mji���e$k^��i�k^�
� 5 t�a��f�5i � Z�iha����$Z]��i�\^k���Z���k^gjZ��>ijk^e$��i � a�i�k^m o mjZ��5ije�ghad�� �i � Z.��e$k^��i�k^�
� 5 � n a�k^��iha�k^��k^���
i � k�m[k�����e$gl�Ba�ilk^e$��gjZ�¶ o k^glZ]m=�f�f��k^���-ad\�\��$gjk��.��e$k^��ijm&k^��Z�aR� � k���ilZ]gu��ZTgjZ]�f�>Z-gjZ]�Rk^e$��k^��mjilZ�a$�.ed�bmjile$����k^���-adi&i � Z
�fglmji�eR��Z�i � adi���Z]Z]ilmsi � Z���k^mjk^c�k^\^k�iup.gjZq¶ o k�glZ]��ZT�Jiq� ® isk^m�a�\^mje.��Z���ZTmjmhadgjp�ije�m��]a���i � Z-��glZ]��k�e o msk^��ijZ]g���Z]gjZT�f��Z
gjZT�$k^e$��Z�aR� � ijk^��Z�a���Z]�»�Rgjk����feRk^�Jisk^m=��e o �f���[V � Z-��ZTi�Z�
�Z���i-k^msile�gjZ]��\�aR��Z@³�ijZ]��m
| ��G.e��&U�\^�$eRgjk^i � � G��^²
c�p¦a���p��fa���k�����gje$�Rghad����k^������gje���Z]mlm�i � a�i�gjZ�¶ o k^gjZTm�a$����k�ilk^e$�fad\bijk^��Z�a��f��a$����k^ijk^e$�fad\bml�fa$��ZR��V � Z.ijk^��Z
a�����mj��a$��Zx��e$gs³�ijZT��ms| ��G-a�glZ�� o \^ijk^��\^k^Z���c�p�a��ua$��ile$g=gje o � � \^p.��gjeR�feRgjijk^eR�fa�\�ije-i � Z�mh¶ o adgjZ�ed�bi � Z�� o ��c�Z]g
e��9�$glk©����e$k^��ijm=k^�µa.iup���k��]ad\�k^�JilZ]gu��Z]gjZ]����Z-gjZT�$k^e$�b�
V � Z���gle��>Z]mjm-e o ij\^k^��Z���a�c�e��$Z���gje�� o �>Z]m���a�k^gjm�e��=�$gjk�����e$k^��ijm · 1 5^ L 1 ^ ¹ � � Z]gjZ=1 5^ % � 5 t�1 ^ % �¦tbad�f�

i � Z]gjZ�k�m.a'#�\^k��� ��$glk©�J}«glZ]mjilgjk���ijZq����a�i � ��gje$�A1 5^ ile 1 ^ ��eRg-Z�a$� � �l��V � Z]p¨m � e o \���c�Z�mjeRgjijZq��mle�i � a�i�adm
�[k�����gjZ�admjZ]mqt�i � Z-c�a$�l ��£adgh����k�mlk^c�k^\�k^iup���e$g>1 5^ ��Z���\^k^��Z]m�a��f��i � Z���e$gl�£adgh����k^mjk^c�k^\^k�iup���eRg>1 ^ k�����gje��RZ]m��9³�k^�f��Z
��eR����eR��ihad���$Z]��ilm a�i���e$��mjZ�� o ijk^�$Z.k^��¤fZ���ilk^e$��m-��e���eRi���Zq��Z]mjm�a�glk�\^p�k^��ijZTgu��Z]glZ$t�i � Z]gjZ�a�glZ�a�� � e$\^Z�mjZ]glk�ZTm-e��
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m o � � ijghaR��Z�}ue 
�ms� � Z]glZ-i � Z 5 i � ilghaR��Z�}ue 

� k � � · 1 5J�� k L 1 J�� k ¹	L
· 1 5P�� k L 1 P�� k ¹�LVU�U�U�L
· 1 5��� � k L 1 � � � k ¹ �

� adm # k \^k^�� ��fa�i � m-c�Z]iu��ZTZ]� Z�a$� � �fadk�g�e����$glk�����e$k^��ijm01 5^�� k a��f��1 ^�� k ��V � Z�gjZ]��a�k^��k^����iha�ml ¨k^m-ije�mlZ]\^Z���i
mjeR��Z
k�����Z�� � k ��e$gsZ�aR� � � k i � adis��k^��k^��k¢�TZ]m&i � Z-ijeRiha�\�� o ��c�Z]g=e��9k���ilZ]gj��Z���k�a�ilZ��$ZTgjijk���ZTm���Z]Zq��Z��5cfZ]iu�=Z]Z]�
a�\^\��fadk^gjm=e��&�feRk^�Jilm>1 ^ � � k a��f� 1 5^ � � � k � t�� � Z]gjZ�� k �Gk^m�i � Z-ijg�a$��Z>}«e 
¦i � adi=��e$\^\^e��sm�� k �
vseRijZ�i � a�i�k����Re$ �k^����U
\��Re$glk�i � ��|f� |�e$����Z���Z]g.k���ilZ]gj��Z���k�a�ilZ��RZ]gjilZ��¨�f�f��m�i � Z���k^��k^� o �F� o ��cfZTg-e��

k^��ijZ]gl��Z���k�adijZs�$ZTgjijk���ZTmscfZ]iu�=Z]Z]� 1 ^ � � k ad�f�=1 5^ � � � k � � � � a����Rk^���2� k e$g � k �G�]a���� � ad���$Z
i � Z��$ZTgjijZ>�B��e o ��i=c�p@adi
��eRmji�²$t�ad�f��k�����gjZ�admjk^��� � k eRg���Z���glZ�a�mlk���� � k �9�]a�����e$isk^�f��glZ�a�mlZ-i � Z-�$Z]glijZ�����e o �Jiq�
V � k^m-m o �$�$ZTmjijm.a���eRi � Z]g.��p��fa���k©�2��gjeR�$ghad����k¢������gle���Z]mjm.� � Z]glZ�i � Z�a o ��k^\�k�adgjp�k^����e$gl�Badijk^e$�(��e$g�Z�aR� �

�fadk�gsk^�	� k k^msi � Z�eR��ijk^��a�\
� k � J k^�f��Z�� � k � J t�i � Z���k���k�� o �´� o ��cfZ]gsed��k^��ijZ]gl��Z���k�adijZ��$Z]glijk���Z]m�eR�µa(�fa�i ���gle$��� J t�a��f�(i � Z���k^��k^� o �»k^�f��Z���� J ��eRg�� � k©� � i � Z��fadi � �]a���mji�a�gji=��gje$� 1 5^��
��J �9V � Z���gjk^��a�gjp.�$e�a�\�k^m�ile
��k^��k^��k^�]Z&i � Z�� o ��c�Z]g&ed�bk^�JilZ]gj��Z���k�a�ilZ��RZ]gjilk���Z]m�t�a��f�.i � Z�mlZ���eR�f��a�glp��ReJa�\�k�m[ije.��k^��k^��k¢�]Z � J ���=e$��� o ijk^���
i � Z ��k^��k^� o �»�RZ]gjilZ��µ�>e o ��i�a�����i � Z2�>e$gjglZ]mj��e$����k^��� � J ��e$gsa-��a�k^g�k^��� k�	NJ gjZ�¶ o k^gjZTm o mlk�����U
\��Re$glk�i � � |f� |
ijeµ�f�f��k^��ijZ]gl��Z���k�adijZ.�$Z]glijk���Z]m�a�\^e$���Ba��fadi � cfaR�l �ije 1 ��� � k ad�f��i � Z]� o mjk^����c�k^�fadgjp�mjZ�adgh� � ile����f��i � Z
��k^��k^� o � �`��e$g=� � k�� � 1 ^�� k �Ta���cfZ�glZ�a$� � Z��µ�sk�i � i � Z�mhad��Z
k���ilZ]gj��Z���k�a�ilZ �RZ]gjilk���Z]m��
V � k^m£��pJ��a���k��[��gjeR�$g�a�����k^��� ad\��Re$glk�i � �ªglZ]��\�a$�>Z]m�³�ijZT��m�z�ad�f����e��bU�\^�Re$gjk^i � �'G��^²sc�p�a���gle��>Z]mjm
i � adi

k^���$e$ RZ]m-U
\��Re$glk�i � ��|�� |�gje o � � \^p *� \�eR� · *��¹ ijk^��ZTm�a�m-ed��ijZT�bt&� � ZTgjZ *� k�m�i � Z�aq�$Z]g�a��$Z��$a�\ o Z�ed� �2k ��e$g�ad\^\
ijg�a$��Z>}«e 
°m�� k �
U�� o \^\�e$��ilk^��k^�]k^�����RZ]gjmlk^e$��e��bU
\^�$e$glk^i � � G��^²s�=e o \��.a�\^mje-��Z]Z���a��$ZTgjmjk^eR��e��`³�ilZ]�B~�i � adi&ijglk^Z]m�� o \�ilk^��\^Z

��e$mjmlk^c�k^\�k^ilk�ZTm9��e$g 1 J ad�f��mlZ]\^Z���ijm
i � Z
e$��Z�i � a�i=��k^��k^��k¢�TZ]m&i � Z��$ZTgjijZ>�µ��e o ��i��9V � k^m=� o \^ijk^��\^k^Z]m9i � Z
g o ����k����
ijk^��Z�c�p�i � Z�� o ��cfZ]g�ed��mjihadgjilk������feRk^�Jilm���rxZ]�f��Z$t=a�� o \^\&eR��ijk^��k��Tk������$ZTgjmjk^eR�¨e���U�\^�Re$gjk^i � �OG���²��]ad�¨cfZ
��eR��mjilg o ��ilZ���c�p�glZ]��\�a$��k^�����$adgjk^e o msmjijZT��m��sk^i � ��p��fa���k©�=��gje$�Rghad����k^�����RZ]gjmlk�eR��m�i � a�i�adgjZ-ml\^e���Z]g
�$a�glk�e o m
�«aR��ijeRgjm��&�
��Z�ed�bi � Z]mlZ
�«a$��ile$glm�k^ms¶ o a$��g�a�ijk��xk���i � Z�� o ��cfZTg&e��b�Rgjk��.�feRk^�Jilm�k^��ad��k^��ijZ]g���Z]gjZT�f��Z-glZ]�$k^e$�GtJad�f�
i � Z eRi � ZTg�iu�=e-�«aR��ijeRgjm�a�gjZ�\^k^��Z�adg�eRg�a�\^��eRmji&\^k^��Z�adgsk���i � Z�� o ��cfZ]g=e��9�$glk©�(�feRk^�Jilmsk^�µ�>Z]gji�a�k^��gjZ]�Rk�eR��m��

� �O� ���H+ ��.0$�! +D8h<:( +D<�1��:. #*.0$21'.�� ��+D8:<-1
³�Z��>ijk^e$�NG�� ~(�$k^�$ZTm2aµgje o � � k©��Z�a�e�� � e��ªile����f���$glk©�J}«glZ]mjilgjk���ijZq�¨��e$\^p��$e$��a�\b��a�i � m-i � adi�gjZ�ad\�\^p���k^��k^��k¢�TZ
i � Z��RZ]gjilZ��­��e o ��i a���� � e��»ije�Z]mjilk^�Ba�ilZ-i � Z-ijk^��Z���Z]�fad\�iup���eRg ��eRk^����mje�� �
��Z.�£aqp�ile�ijZT\�\G� � Z]i � Z]g-i � k^m
ijk^��Z���Z]�fa�\^iup�k^ms�=e$gji � � � k^\�Z
k^msije���eR��� o ilZ a.\^e��=Z]g�c�e o �f��e$��i � Z��RZ]gjilZ��¦��e o ��iq�
� Z��]ad�-�f���-as\^e��=Z]gbc�e o ����e$�-i � Z=�$Z]glijZ��@�>e o ��i9c�p*¥ o mjiGk��R��e$glk^���si � Z=�$glk��-��e$��mjijg�a�k^��mq�bV � k^mG��gje�� o �>Z]m

a���ad\��Re$glk�i � � mjk^��k^\�a�g[ije.i � adise�� 
�e�e���gjk�� � EIL2Hj��
 o k^cfadm�t�rsZTgjm � c�Z]gj�RZ]g�t n k^ih� � Z]\^\`ad�f��³���e�Z]p�k��� Ba�\^mle��$k^�$Z
a�\^�Re$gjk^i � ��m
��eRg���k���k���k^�]k^����i � Z��RZ]gjilZ�� ��e o ��i o �f��Z]g�a��$adgjk^Z]iup�e��2�>e$�f��k^ilk�eR��m�E �*Hj�¨V � Z]p�m � e��Fi � a�i�a
��p��fad��k�����gle$�$g�a�����k¢���@ad����gje�a$� � ije��f����k^����i � Z.Z��fa$��i���k^��k^� o �F�RZ]gjilZ�� �>e o ��i�ihad $Z]m�¶ o aR��ghadijk���ijk^��Z
Z]�RZ]���sk^i � e o i=�$gjk�����eR��mjilgha�k^��ijmq�

¾ ® �R��e$glk����B�Rgjk��¨��eR��mjilgha�k^��ijml¿�k^�¨U�\^�$eRgjk^i � �OG��^²�a���e o ��ilm ile�gjZT��\�a$��k^����k^ilm��]a�\^\^m�ije�U
\^�$e$glk^i � ��m�|f�^²Rt
|f� ~�t�|�� |ft&a���� ���^²��sk�i � mjk^����\^Z]g�gle o ilk^��Z]m�� ® � i � Z�ijZTgj��k^��eR\^e$�$p�e���³�Zq��ijk^e$� |f� ~�t=i � Z¦glZ]��\�a$��ZT��Z]��i.��eRg
U�\^�Re$gjk^i � �D|f� |�e$��\�p � adm�ile¦k^��ijZ]glmjZ��>i�i � ZB��Z�a�g.\^k���Z��sk^i � i � Z(�«a�g.�fa�i � ile��f���¨i � ZB��e$k^��i 1 8'?%@J � V � Z
gjZT��\�a$��Z]��Z]��i9��eRg`U
\^�$e$glk^i � � ����²s�]ad��¥ o mli9�f�f�.i � Z���e$����eR� i�a����RZ]��i&\^k^��Z£ad�f��iha� RZsi � ZsmlZ]�$��Z]��i&e���k^i9i � adi
\^k^Z]ms�sk^i � k^��eRgse$��i � Z c�e o �f��a�glp�ed�`i � Z-ijg�a���Z]�]e$k���m�a�gle o �f��i � Z�k���¤fZ���ilk�eR�b� ® ��mlijZ�aR��e�� o mjk^����U
\��Re$glk�i � ��m
|f�^².a��f��|�� ~.ije��f�f�5�$glk©�µ�feRk���ilm�k^�¦a���k^��ijZ]g���Z]gjZT�f��Z�gjZT�$k^e$�bt�i � Z���e���k��fZ���U
\��Re$glk�i � � G��^²�¥ o mjis���f��m�i � Z
k^��ijZ]glmjZ���ilk^e$��ed�`i � Z-k^�JilZ]gu��Z]gjk^������eR����e$�.iha����$Z]��is\^k^��Z]m��
V � Z��$Z]glmjk^e$� ed� U�\^�Re$gjk^i � � G��^²�i � a�i�k^�$��eRgjZ]m.�$glk�����eR��mjilgha�k^��ijm��Ta�� gjZ�aR��k^\^p¨cfZ�k^����\^Z]��Z]��ijZ�� o mlk����

¤fe�a�ijk^�����feRk^�Ji�a�glk�i � ��ZTijk���t�c o i�mje$��Z��]adgjZ.k�m���ZTZ���Z���ile�Z]��m o gjZ�i � a�i�gle o �f��k�����Z]glgje$g.��e�Z]m���e$i-�]a o mjZ.k^i
ije�e��$Z]g�}«ZTmjijk^��a�ijZ�i � Z-�$ZTgjijZ>�­��e o �Jiq��³�k^�f��Z.i � Z-� o gl�feRmjZ.k�m
ije.�f����a�\^e��=Z]gscfe o �f��t o ����Z]gu}uZ]mlijk^�BadijZ]m-a�glZ
� adgj��\^Z]mlm��
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® ����Z.�sa���i�a�\^e���Z]g�c�e o ����i � Z]eRgjZ]�Dk^��mlijZ�aR��e���a�\^e���Z]g�c�e o ���¦ad\��Re$glk�i � �¦t�i � Z]gjZ�a�glZ�iu��e��saqpJm�ile
��gle��>Z]Z���¡��=Z¦��e o \©��ilgjp ��Z��f��Z���a�ghad��Z]ilZ]gjm�i � a�i�� � a�g�a$��ilZ]gjk^�]Z�i � Z�k^��� o i���Z]\^\
Z]��e o � � ije�ad\�\^e��´��eRg�a
gjZqa�mjeR�fa�c�\�p¨ilk^� � i���\^e$mlZ�}���e$gl� Z�����gjZTmjmjk^eR�b§se$g.�=ZB��e o \��¨ijglp¨ije��$Z]i�a5cfe o �f�¨eR��i � ZBad��e o �Ji�c�p¨� � k�� �
i � Z-�$Z]glijZ��¦��e o ��i=��gjeR�FU�\^�Re$gjk^i � � G��^²
Z��f��Z]Z���m i � a�i
e��9i � Z-��e���k��fZ��.�$ZTgjmjk^eR��e o il\^k���Z���adcfe��RZ$�&V � Z
�fglmji
e$��ijk^e$��mjZTZ]��m-¶ o k^ijZ���k r � o \^i�a��f��k^is�=e o \�����e$i�glZ�a$��k�\^p���gje���k���Z�ad�¦a���ml��ZTg�ije�i � Z�¶ o Z]mlijk^e$��ed��� � Z]i � Z]g
e$g=��eRi�ile o mjZ-��p��fad��k��[��gjeR�$ghad����k����f��V � Z mlZ���eR�f��e$��ilk�eR����k^� � i9�=e$gj �tRc o i=k^i��=e o \��.��gle$cfadc�\^p���gje���k���Z
a.c�e o �f��i � a�isk^m=ije�e���Zqa� �ile�c�Z-�RZ]gjp o mjZ�� o \bk^����ghaR��ijk���ZR��rsZT�f��Z$t��=Z eR��\^p�mji�a�ijZ�k^i�a�m�a��>e$��¥�Zq��i o glZ$¡
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U¯��gjeRc�\^Z]�D�sk�i � i � Z�k^��ijZ]g��«a$�>ZBc�Z]iu�=Z]Z]��³�i�a��$Z�²�a�����³�i�a��$Z�~�k^m-i � a�i.i � Z�Z]glgje$g�ile$\^Z]g�a��f��Z�k^m.��\�aqpJk^���
iu�=e�gle$\^Z]m�¡9k^��³�i�a��$Z.²$t�k^i�a�\^\^e��sm9��eRg���e$k^mjZ�k^��ijgje�� o ��Z���� o gjk^���.i � Z���glk���ilk����@ad�f��mh�]ad����k^���.��gje���Z]mlm�§�� � k^\^Z
³�i�a��$Z-~ o mlZ]m�i � Z-Z]glgjeRg�ijeR\^Z]ghad�f��Z-ile���Z���k���Z � e���� o � � i � Z-e o ij\^k^��Z]m��]ad�Bc�Z�ad\�ilZ]gjZq��k^��e$g���Z]g
ije�a$� � k^Z]�RZ
mjk^����\^k©�>k�iup�ad�f����e$���fa$��il��Z]mlm��-V � k�m�� o gj��e$mjZ�ed��i � k�m�mlZ���ijk^eR�¦k^m�ije���gle��Jk���Z�mjZ]�fadghadijZ���eR�JilgjeR\&e��$Z]g�i � Z]mjZ
iu�=e�iup���Z]m�ed�`Z]glgje$gq�
V � Z.k©��Z�a�c�Z � k^�f��³�iha��RZ�²-ZTgjgjeRg�ije$\^Z]g�a��f�>Z�k^m�i � a�i-a.glZ]\�a�ijk^�RZ]\^pBml��e�e$i ��o �f��Z]gl\^pJk^����m � a���Z.�$k^�$Z]m
gjk^mjZ

ije�¥Ta��$�RZ���e o ij\^k^��Z]mqtfa�����i � Z]��i � Z.a�\^�$eRgjk^i � �¯a�ijilZ]����ijmsije�gjZ��>e$��mlijg o ��i-i � Z-e$glk��Rk^�fa�\�m � a���Z-c�pBadmjm o ��k^���
k^i � adm�i � Z-��k^��k^� o � � o ��cfZTgse���k^��¤fZq��ijk^e$��m a�\^\^e��=Z���cJp�i � Z.Z]glgje$g�ile$\^Z]ghad�f��Z$��±�e$g�Z>��ad����\^Z$t�i � Z]glZ�k^m ad�
o �f��Z]gj\^p�k^����a����fZ]glmhad�f��m � ad�fZ-i � a�is��aq�$Z�gjk^mlZ-ije�±bk^� o gjZ�²�a�t�a��f�µi � Z-e o ij� o ise���³�i�a��$Z�²�k���±Gk�� o gjZ�²]c�k^m
� o � � ��\^eRmjZ]g-ile�i � adi o �f��Z]gl\�p�k^����m � ad�fZ$� � Z��]a�\^\9i � k�m.a�����gleq��k���a�ilk�e��FP�R�S2U\W1X �H��
 � � M W8S\�R�d� I
� ��� SVR�� IdM
c�Z��]a o mjZ.k�i=k^m=��e$gl��Z��.c�p�iha� �k^���.i � Z���k���\^k^��Z�i � gje o � � Z�aR� � ijg�a���Z]�]e$k���a�msm � e��s��k^�B±Gk^� o glZ2~��
V � Z]glZ���ZTZ���m-ile�c�Z�a�mlZ���e$����a�glp�Z]gjgle$g�ijeR\^Z]ghad�f��ZpG P i � adi \^k^��k^ilm � e�� �«adg�i � Z-e o il� o i
e��£³�i�a��RZ�~��]ad�

��Z]��k�a�ilZs��gle$� i � Z ³�i�a��$Z-²
��k���\^k^��Z�ad����gleq��k^��a�ijk^eR�b��V � k^m&ijeR\�ZTgha�����Z ad����\^k^Z]m�ile-i � ZlW }«��e$gj�F��k^mliha�����Z(C��
c�Z]iu��ZTZ]���fa�g�a�\^\^Z]\$\^k^��Z]mq� ® ���feRmjk^���=k^ibgjZq¶ o k�glZ]m&��e���k¢��pJk^���[i � Z=ijg�a���Z]�]e$k���mjZ�¶ o ZT�f��Z�c�Z���eRgjZ=g o ����k^��� ³�i�a��RZ£~�¡
ijg�a���m���e$gl� Zqa$� � ijghad�fZT�]e$k�� � ^ � ^
	NJ � ^
	NJ � ^ mje�i � a�isi � Z-��e���k¢��Z��.�$Z]glmjk^e$� � 5^ � 5^
	NJ ��5^ 	NJ �$5^ m�a�ilk�m��fZ]m

C � · ' · � 5^ � 5^
	NJ ¹	L ' · � ^ � ^ 	NJ ¹j¹
� C � · ' · � 5^ � 5^ 	NJ ¹	L ' ·G� ^ � ^
	NJ ¹l¹
C�� · ' · � 5^ � 5^
	NJ ¹	L ' · � 5^ � 5^ 	NJ ¹j¹
� ��k^� � ~RG P�L C�� · ' · � ^ � ^
	NJh¹�L ' · � ^ �C^
	NJ]¹j¹ � L · ²�y ¹

� � Z]glZ(' · �� ¹ k^m.i � Z���k^gjZq��ijZ�� \�k^��Z���e$��i�a�k^��k^����mjZ]�R��Z]��i �� �� ±Gk�� o gjZ¨²qz�k^\^\ o mjilgha�ilZ]m � e��Fi � k^m��]a���cfZ
��eR��Z$� �xZ]��\�a$�>k�����ilgha���Z]�]eRk���m � J � P � P � J t � P � S � S � P t�a��f� � S � � � � � S �sk^i � ��e���k��fZ��.�$ZTgjmjk^eR��m�k^���$eR\��RZ]m
gjZT��\�a$��k^����i � Z�mje$\^k���\^k^��Z]m��sk^i � i � Z � Z�aq��p¦��a�m � Z���\^k���Z]m�mje�a�m�ije�Z]\^k^��k^�fadijZ�i � Z�m � aR��Z����fadgjijm�ed�£i � Z�e��
i � Z eRgjk^�$k^�fad\�ijg�a���Z]�]e$k���mq�
V9gha���Z]�]eRk���m9\�k^ RZ � J � P � P � J k^�-±bk^� o gjZ�²�zsadgjZ o ��a�\^ijZ]glZ���cfZ��Ta o mlZ)' · � J � P ¹ a��f��' ·G� P � J ¹ a�gjZ[�sk�i � k^�HW }

��eRgj�F��k^mji�a��f��Z G P e��bi � Z���k���\^k^��Z&a�����gjeq��k^�Badijk^e$�b� ��� Z]��i � k^m � a�����Z]��mqt��fa�glijm=e��b��Z]k^� � c�e$glk^����ijghad�fZT�]e$k���m
�]ad�¨cfZ��sk^i � k�� W }«��e$gj�D��k^mji�a��f��Z G P ed�£i � Z���k���\^k^��Z�ad����gjeq��k^�Badijk^e$��Z]�$ZT��i � e o � � i � Z]p¨��e���eRi c�Z]\^e$���
ije�i � Z-��e���k¢��Z����RZ]gjmlk�eR��e��&i � Z���ZTk�� � cfeRgjk^����ijg�a���Z]�]eRk©�½��±�e$gsk^��mji�a��f�>Z$t�i � Z�\^k^� � ij\^p�m � a$��Z��µgjZ]�Rk�eR��k���i � Z
�f� o gjZ�k^m���\^e$mlZ-ije.i � Z � J � P��DP���J ��k���\^k^��Z=c o ise o ijmjk���Z�e��`i � Z�ijeR\�ZTgha�����Z���eRg � P � S��CS��-P �

� �"! �5�:.F=�& 
 ,:9".��2<�� .�	�1'&�+D<�� � $�.0. ��@C32.
_�ZTi o msmjZ]Z � e�� ije���eR��mjilg o ��i�a-glZ��f��Zq��ilghad�fZ]�Te$k���mjZ�¶ o Z]����Z�k^��a-mlk�����\^Z��]a�mlZ$��³ o ����e$mjZ��=Z-�]a���� � eJeRmjZ 5
a���� #(mje�i � a�isi � Z���k^gjZq��ijk^e$��mlZ�¶ o Z]�f��Z

� ^ 	NJ-_ � ^dc � ^ 	NJ?_ � ^�L ��e$g � � 5l_ ² L,5�L*5�c ² L�UVU�U�L # · ²$² ¹
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±Gk^� o glZ-²�z�¡ [ a�gli�ed�`a�ijg�a���Z]�]e$k��(mjZ�¶ o Z]����Z��sk�i � gjZ]�Rk^e$��m=i � adi&��k^e$\�a�ilZ�i � Z�mlZ���e$����a�glp�ijeR\^Z]ghad�f��ZlG P m � aR��Z����
V � Z � Zqaq�Jp���a�m � Z��¨\^k^��Z]m-adgjZ�a�i/W }u��e$gl�1��k^mji�a��f�>Z G P ��gje$��i � Z���k���\^k���Z2ad����gleq��k^��a�ijk^eR� · \^k�� � i ��adm � Z��
\^k^��Z ¹ �

� adm���e.k^��¤fZ��>ijk^e$��m�ad�f��k^ms��e$���f��Z���ije�² �Ry -
mjZq��ijeRg��&V ��o msa�m3�Gk^�f��glZ�a�mlZ]m�t�i � Z-��k^gjZ���ilk^e$��msa�\^�saqpJm[i o gl�B\^Z���i
e$g&ad\��saqp�mbi o gj��glk�� � i��$&9k^i � Z]g[�£aqp � k � J t � k t � k�	NJ t UVU�U t � m�	NJ a��f� � k � J t � 5k t � k�	NJ t U�U�U t � m�	NJ ��Z�����Zsi � Zc�e o �f��a�gjk^Z]m�ed��iu��e���e$���RZ��¦gjZT�$k^e$��mq�2&G��ijZ]����k^����mjZ]�R��Z]��ijm � k � J � k t � k � J � k t � m � m�	NJ t�a��f� � m � m�	NJ ilek^���f��k^iup���gje�� o �>Z]m�mjZ]��k¢}uk^���f��k^ilZsgjZ]�Rk�eR��m�� kVm a����	� k�m t�eR��Z-e��&� � k�� � k^m���e$��ihadk^��Z���k^��i � Z�e$i � Z]g��
�sZT�$k^e$�
� kVm k^m�i � Z�k^��ijZ]glmjZ��>ijk^e$��e�� � a�\��b��\�a���ZTm�c�e o ����Z���c�p���k^glZ���ijZq��\^k^��Z]m ' · �C^G�C^
	NJ]¹ ��eRg 5 _ ² a � a #�t�a��f� � kVm
k^msi � Z�k^��ijZ]glmjZ��>ijk^e$��ed�`mlk���k^\©adg � ad\¢�9��\�a���ZTmscfe o �f��Z���c�p ' · � ^ � ^
	NJh¹ �
V � Z-�fadi o g�a�\��saqp�ije���eR��mjilg o �>i a.gjZ>�f��Z���ilghad�fZ]�Te$k���mjZq¶ o Z]�f��Z.k^m�ile.�f�f����k^gjZ��>ijZ���\^k^��Z]m' · � 5k � J � 5k ¹	L ' · � 5k � 5k�	NJ ¹�LVU�U�U�L ' · � 5 m � 5 m�	NJ ¹

a���� ' · � 5k � J � 5k ¹	L ' ·G� 5k � 5k�	NJ ¹�LVU�UVU\L ' · � 5 m � 5 m�	NJ ¹
mhadijk^mu��pJk^��� · ²qy ¹ t�ad�f� o mlZ�i � Z]��ileB��Z>�f��Z � ad\¢�&��\�ad��Z]m�i � adi�k^��ijZ]glmjZ��>i-ije���eRgj�¯mjZ]��k¢}uk^���f��k^ilZ glZ]�$k^eR��m � 5kVm
a������ 5k�m a��fad\^e$�$e o msije � kVm a��f��� kVm ��V � k^m ad\^��e$mli��=e$gl �m�t�c o i��=Z�� o mlisgjZ]\�aL�µeR��Z.e���i � Z]mjZ�glZ]�$k^eR��m�ile
Z]��m o gjZ�i � a�i��>e$�f�]aq�RZ�ijg�a���Z]�]e$k�� �$Z]glijk���Z]m�\^k^Z@adi-�$glk����feRk���ilm�����i � Z]gl�sk�mlZ$t&i � Z�Z>���>\ o mjk^e$�¨ed��gjZ]�Rk�eR��m-\^k^ $Z
i � Z \^k^� � il\�p�m � aR��Z�����a�ghad\^\�ZT\�eR�$g�a��ªk^��±bk^� o gjZ.²�z��=e o \��.��a� $Zsk^i���k r � o \^i&ije.� o adghad�JilZ]Z�i � Z
Z���k^mjijZT�f��Z-ed�`a
m o k�i�a�c�\^Z��$glk��R}«glZ]mjilgjk���ilZ�����e$\^p��$e$��a�\�a�����gleq��k���a�ilk�eR�b�
® ��a�m�k^��±Gk^� o glZ�²�z�t�i � Z���k^gjZ��>ijk^e$��m · ²R² ¹ i o gj��gjk^� � i�a�m3�[k^�f��glZ�a�mlZ]m�t � 5k�m k^m���e$��ihadk^��Z���k^��� 5k�m ad�f��i � Z

��e���k��fZq�.ijghad�fZT�]e$k���mjZ�¶ o ZT�f��Z.�sk�\^\ � aq�$Z�a-\^Z���i�c�e o ����a�glp�cfadmjZ���e$��� 5k�m a�����a.gjk^� � i=c�e o �f��a�gjp�c�a�mjZq��eR�
i � Z2�>e$���$Z�� ��o \^\�e��9i � Z��$glk�����e$k^��ijm=k�� � 5k�m �9V � Z-a�\^ijZTgj�fadijk^�$Z
� � Z]� · ²R² ¹ i o gl��msgjk^� � i&k^m=ije � aq�RZ�i � Z�glk�� � i
c�e o �f��a�gjp�cfa�mlZ���e$��� 5kVm a�����i � Z�\^Z���isc�e o �f��a�gjp�cfa�mlZ���e$��i � Z2�>e$���$Z�� ��o \^\�e��&i � Z��Rgjk����feRk���ilm�k^��� 5k�m �
U�\^�$eRgjk^i � �1z��^².�$k^�RZ]m�a�mjk^����\�Z.k^ijZ]g�a�ilk��RZ�gje o ijk^��Z�i � a�i��>e$��mlijg o ��ijm�i � Z�c�e o ����a�glp¦ed��� 5kVm e$g � 5k�m c�p

ijglZ�a�ilk^������k^gjZq��ijZ���\^k^��Z]m ' k � J t ' k t/' k � J t U�UVU t ' m a�m=i � Z
cfe o �f��adgjk^Z]m&ed� � a�\�����\�a���ZTm�ile-cfZ
k^�JilZ]gjmlZ���ilZ���� � k^i �' ^A� ' · � 5^ L � 5^
	NJ ¹ t�k^i
�$k^�$Z]m�i � Z�c�e o �f��a�glp�e�� � 5kVm tbad�f��mjZTijijk^��� ' ^�� ' ·G�$5^ L4��5^ 	NJ ¹ �Rk^�$Z]m
i � Z�c�e o ����a�glp�e��
� 5kVm �

����� �������,�$8��H>
@
²R� ® ��k^ijk�a�\^k^�]Z�� � 5 a��f�(mjZ]i
i � Z-c�e o �f��a�glp� ije�' k � J �
~�� ® � ' ^ k^�JilZ]gjmlZ���ilm�i � Z�\�a�mli-mjZT�$��ZT�Ji�e��� �tGijZ]gl��k^�fadijZ�i � a�i-mlZ]�$��Z]��i�a�i-i � Z�k^��ijZ]glmjZ���ilk^e$� �feRk^�Ji-ad�f�
a�����Z]�f��a���Z]� mjZ]�R��Z]��i=�sk�i � ' ^ J ms��k^gjZq��ijk^e$�G� ® �`i � Z]gjZ-k^m=��e.k���ilZ]gjmlZ���ijk^eR�bt�glZ]��e��RZsi � Z�\�a�mli�mlZ]�$��Z]��i
a��f�(gjZ]��Z�a�i�i � k^msmjijZT�b�
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L��=U ���$ad�f��Z2�&a�����ilZ]gj��k^�fa�ilZ�k���� � #��&�
i � Z]gj�sk^mlZ-�$e�cfaR�l �ije�³�ilZ]�¦~��

� Z ad\�mle-��Z]Zq��a���ad\��Re$glk�i � � i � adi£�>e$��� o ijZ]m=i � Z2�>e$���$Z�� ��o \^\�e��9i � Z
�$gjk��(�feRk���ilm�k^� � 5kVm eRg � 5k�m �9V � k^m
�]ad��cfZ.��e$��Z��sk�i � i � Z � Z]\^��ed�[a(m o c�gje o ijk^��Z-i � a�i
iha� RZ]m ��k�glZ���ilZ���\^k^��Z]m *'�a��f� ' ^ ad�f��a.�Rgjk�����e$k^��i>1ªeR�*'@ad�f�����f��m�i � Z�c�e o �f��a�glp�e��si � Z���e$���RZ�� ��o \^\9e���i � Z�mjZ]i�ed�£�Rgjk�����e$k^��ijm�ije�i � Z�glk�� � i�e��sc�e$i � ��k^gjZq��ijZ��
\^k^��Z]m����sa�\^\�i � k^m i � Z1U��	��
 K E ��� ��E Q � I E�R�� M WT��±Gk�� o gjZ�² �.�Rk^�$Z]m�a���Z��fad����\^Z�� � Z]glZ��Rgjk�����e$k^��ijm adgjZ-��a�gl $Z��
c�p���e$ilm�a��f�(i � Z-��ZTmjk^gjZ�����eR���$Z�� ��o \^\�c�e o �f��a�gjp�m � e��s�Badm�a � Z�aq��p�\�k^��ZR�bV � Z��fadgji=cfZ>��e$glZ21 e$��\�k^��Z *'�k^m
m � e��s�µ��a�m � Z���c�Z��]a o mjZ-k^isk^m���e$i o mlZ���c�p�i � Z-a�\^�$eRgjk^i � � c�Z]\^e��-�

�

��

�
�

±Gk^� o glZ�² ��¡ �
k^gjZq��ijZ��5\^k^��Z]m *'�a��f� ' ^ a��f�µi � Z��>e$���$Z�� �Jo \�\Ge��&i � Z��Rgjk�����e$k^��ijm�k^��i � Z�glZ]�$k^e$�5ije�i � Z-glk�� � i
e��9cfeRi � \^k^��Z]m��9V � Z���k^gjZ��>ijZ���\^k^��Z]m�adgjZ�m � e��s�µadm�a�glgje��sm�a�����i � Z-��e$���RZ�� ��o \^\�c�e o �f��a�gjp�k^ms�Ba�gl $Z��(c�p�a
� Z�aq��p�\�k^��ZR�

U�\^�$eRgjk^i � �8|�� |��]a���c�Z o mjZ���ile�k^����\�ZT��Z]��ibi � Z��$glk©� ��o \^\fm o c�gje o ijk^��Z�k��bk^i�k^m=�$k^�$ZT��mj��Z���k�ad\�k���� o is��a�i�a
mjilg o �>i o glZ]m�a��f��i � Z�a�\^�Re$gjk^i � ��k^m-��e���k��fZ��µije�e o ij� o i-Z�a$� � ��ZT�8�$ad\ o Z�ed��1 � a�m-a���eR���$Z�� ��o \^\&�$Z]glijZ��b�M mlZ"1»a�m>B 3 § o mjZ�' ^ adm�c�e$i � i � Z���Z�a�gs\^k^��Z�ad�f��i � Z
�«a�g=�fa�i � §�a�������\�a$�>Z B J a���p�� � Z]gjZ�mle�i � a�i)' · B 3 B J]¹
k^m���a�ghad\^\�ZT\�ije *'$�9V � k^m&�Bad $Z]m 1 8 ? @J i � Z���e$k^��i&� � ZTgjZ *' a��f� ' ^ ��gle$mjmq�&V � ZTmjZ�k^��� o ilm�� o a�g�a���ijZ]Z
i � adi£³�ijZ]��|
�sk^\^\f��ZT�$Z]g
��Z]Z���ile���e�a.mjZ�adgh� � �

���$7���� 7 8 �H>
@+A
C R K W U
����
 K E ��� ��E Q � I E�R�� M Wh��� ���:� � W�� W M R�W\
.S��:
\W��V�	�	� Q W\
.S Q�I ' W�IC��R0��E'�\��W��\� C E ���¢S � I �h�JE�R�W\�
R K W;� IdM(' W ��K E ���bIGC R K W U
����
 � I � M R��/� M R K W ��WTU
� I�M¦Q�I E M 
�W\
 QTS *'AS M 
 ' ^ O
[ gleJed�h�
�sZ���Z]gsije �=eRgje$\^\�a�glp�U�� |.k���U�����Z]�f��k¢��U.� �

� Z£�Ta�� o mjZ=i � Z=�$glk�� ��o \^\$m o c�gle o ilk���Zsije��RZ]��Z]g�a�\^k^�]Z�³�ilZ]�@~xe���U�\^�$eRgjk^i � � z���²=a��f�2e$c�i�a�k^��a���a�\^�Re$gjk^i � �
��eRg�i � Z�cfe o �f��adgjp�ed��i � Z���eR�J�RZ�� ��o \^\9e���i � Z��$glk����feRk^�Jilm�ije�i � Z�gjk^� � i
e��£��k�glZ���ilZ���\^k���Z]m�' k � J t ' k t�' k�	NJ tU�UVU t ' m �.V � k^m�a�\^�$eRgjk^i � ��a�mjm o ��ZTm i � a�i�Z�aR� � \�k^��Z ' ^ � adm-a�ghadijk^e$�fad\&��k^gjZ���ilk^e$��a�����i � a�i�i � Z���k^gjZ���ilk^e$��m
i o gj��gjk^� � i�adm3�9k^�f��gjZqa�mjZTm��=V � Z�\^Z���iu}ui o gj��k^�����]a�mlZ��]ad�Bc�Z � ad�f��\^Z���a���a�\^e$�Re o ml\�p��

����� �������,�$8��H>��

²R�s³ � k���i ' k � J ije�k^ilm`glk^� � i o ��ilk�\�i � Z�glZ]m o \�ilk^����\�k^��Z[�fa�mlmjZ]m&i � gje o � � �$glk����feRk^�Jilm��GV � Z]�.mjZ]i[i � Z=cfe o �f��adgjp ªile�i � k^ms\^k^��Z ad�f��k^��k^ijk�a�\^k^�]Z3� � 5 �
~�� ��� k^\^Z�' ^ ��eJZTm���eRi-k^��ijZ]glmjZ���i.i � Z�\�a�mli mlZ]�$��Z]��i-e��  �t9glZ]��e��RZ�i � Z�\�a�mli�mjZ]�R��Z]��i�ad�f��gjZ]��Z�adi�i � k^m
mjijZT�b�

L��
�sa�\^\�i � Z��$gjk�� ��o \^\�m o c�gje o ijk^��Z-�sk^i � *'-Z�¶ o ad\bije�i � Z-\^k^��Z-��e$��i�a�k^��k^���.i � Z-\�admjismjZT�$��ZT�Jised�  8ad�f� 1
Z�¶ o a�\�ile�i � Z�mji�a�glijk^������e$k^��i�ed�`i � a�ismjZT�$��ZT�Jiq� · ® � *' k^msi � Z�eR��\^p�mjZ]�R��Z]��isk^�  �t 1ª�]ad��cfZ-a���p��Rgjk��
�feRk���iseR� *'-ile�i � Z-gjk^� � i
e�� ' ^ � ¹ V � Z]�¦glZ]��e��RZ�i � Z���e$glijk^e$��ed�  cfZ���e$gjZ 1 a��f�5a�����Z]�f��i � Z-glZ]m o \^i
e��`i � Z-�Rgjk�� ��o \^\�m o c�gje o ijk^��Z$�
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|��=U ���$ad�f��Z2�&a�����ilZ]gj��k^�fa�ilZ�k���� � #��&�
i � Z]gj�sk^mlZ-�$e�cfaR�l �ije�³�ilZ]�¦~��

� Z��]ad����e��»m o ���Badgjk^�]Z
i � Z-��gje���Z]mlm-e��9�f�f��k����Ba.��e���k��fZq��ilghad�fZ]�Te$k���mlZ�¶ o Z]�f�>Z.��e$gsi � Z � ^ ad�f� �C^
i � a�i�ad���fZqa�g9k^� · ²$² ¹ a�mjm o ��k^���
��e�k^��¤fZ���ilk^e$��m�ad�f�.��k^gjZ���ilk^e$��m��>e$���f��Z��.ije�a.² �$y -=mlZ���ile$g�� ® ��i � Z���k^gjZ���ilk^e$��m
i o gj��glk�� � i�a�m3�[k�����gjZ�admjZ]mqt o mlZ-i � Z ' ·G�$5^ L4�$5^
	NJ ¹ \^k^��Z]m=��gle$� · ²�y ¹ a�msk^��� o i=��e$gsU
\^�$e$glk^i � � z��^²-a��f� o mlZ-i � Z
e o ij� o i=ije�gjZ]��\�aR��Z �C^ ��e$g 5 _ ² a � a # c ²R�9V � Z]� o mjZ�i � Z ' · � 5^ L � 5^
	NJ ¹ \^k^��Z]msa�m=k^��� o i9��e$g=U�\^�$eRgjk^i � � z�� ~
a���� o mjZ-i � Z�e o ij� o isije�glZ]��\�a$��Z � ^ ��e$g 5 _ ² a � a # c ²R��³�k^�f��Z�U�\^�$eRgjk^i � �¯z�� ~��]a�����gle�� o ��Z.mjZ]�R��Z]��ilm
� � eRmjZ���k^gjZ��>ijk^e$��m���e���e$i�c�Z]\^e$����ije · ²R² ¹ t�i � Z�iu��e�\^k^mjijm�ed� e o ij� o i�mjZ]�R��Z]��ijm.��Z]Zq� ije¨c�Z�k���ilZ]gj\^Z�aq�RZ��
a$�T��e$g���k^����ile�i � Z]k^gs��k^gjZ���ilk^e$��a����R\^Z]m£ad�f��� o \^\�mjZ]�R��Z]��ilm���ZTZ���ije.cfZ
k���mjZ]glijZ���� � Z]gjZ�e$��Z�\^k^mji=mj �k^��m�e��RZ]gsa
mjZT�$��ZT�Ji���k^gjZ��>ijk^e$����gje$�¯i � Z�eRi � Z]g�\^k^mjiq�sV � k^m���gle�� o ��Z]m�mjZ�¶ o Z]����Z]m.e��&�Badih� � k^���.mjZ]�R��Z]��ijm � 5 5^ � 5 5^
	NJ ad�f�
�$5 5^ �$5 5^
	NJ i � a�i.��Z��f��Z�i � Z���e���k��fZ��5ijg�a���Z]�]eRk©��m�� ® ��i � Z���k^gjZq��ijk^e$��m�k^� · ²R² ¹ i o gj�¨\^Z���i�a�m,�sk^�f��glZ�a�mlZ]m�t[i � Z
��gle��>Z�� o glZ�k^msi � Z m�a���Z�Z��f��Z]��i�i � a�isU�\^�Re$gjk^i � � z�� ~�k^m o mlZ���k^����\�a$��Z�ed�`U�\^�Re$gjk^i � � z��^²�a��f�(��k©�>Z �RZ]gjm�a��
_�Z]���Ba�X
��²
k^��U
���fZT�f��k��µX m � e��sm=i � adisi � Z�ijg�a���Z]�]eRk©��ms��gje�� o �>Z���c�p�i � k^m=��gje���ZTmjm-a�glZ2a�gjZ>�f��Z]��Z]��i

e��9i � Z�k���� o i=ijghad�fZT�]e$k���m�a��f��i � Z]pB��eR��iha�k^��i � Z2³�iha��RZ�²���k���\^k^��Z�a�����gjeq��k^�Ba�ilk^e��b�

� ��E �p&"<:&�3��h&�<:BF1��:. �b.��l<h.0( �H$'@C,/.7�7+D&�( =�.�� 8:.N<>	7.

X[Z���e$glZ��=Z �]ad��Z���ijZ]����i � Z�ijZq� � ��k�¶ o Z]mse���i � Z
��gjZT�Jk^e o m�mlZ���ilk�eR��ile � a�����\^Zsi � Z
Z]��ijk^gjZsilgha���Z]�]eRk���mjZq¶ o Z]�f��Z$t
�=Z � aq�RZ&ije-��Zqa�\��sk^i � i � Z�glZ]mjilgjk���ilk�eR��i � adibi � Z���k^gjZ��>ijk^e$�-mlZ�¶ o Z]�f�>Z · ²R² ¹ k�m&��eR���f��Zq�-ile2a�² �Ry - mjZ���ile$gq�9V � k^m
gjZTmjijglk���ijk^e$��k^m&�fa�glij\^p.k�\^\ o mlk�eR�fa�glp�cfZ��Ta o mlZ2ad\^�$e$glk^i � ��m`z��^²sa�����z�� ~
e$��\^p.e$��Z]ghadijZ�eR��i � Z
\�a�mji*��Z]� mjZ]�R��Z]��ilm
k^�¦i � Z�c�e o �f��a�gjp��fadi � cfZ]k^���5c o k^\^i��.V � Z��Badk^��� o gl�feRmjZ�e��si � Z�² �$y.-.\^k���k^iha�ilk^e$��k^m-ile�a�\^\^e��»gjZ�admje$��k����
a�c�e o i�i � Z�a�\^�$eRgjk^i � ��m o mjk^����eR�¦i � Z.cfa�mlk©����gle$��Z]gjilk�ZTm-e��£�>e$���$Z���mlZ]ijm-g�a�i � Z]g-i � a��¦a���e$gjZ-��eR����\^k��]adijZ��
i � Z]e$glp�m o � � i � Z 
 o k^cfa�m�} �
a���m � aq�=}«³�ile$\���i � Z]eRgjp�e��&�feR\^pJ�Re$�fad\filghaR��k^���$m.E |2Hj�
® �¨��ghaR��ijk���ZRt9i � Z��saqp¦a�gle o ����i � Z�² �Ry - \^k^��k^ihadijk^e$��k�m�mjk^����\^p�ije�k^�$��e$gjZ.k^i�� ® ��mjijZqa$��e��s�$ZT��Z]ghad\^k��Tk����

_�ZT���Ba.X
��²�ije���e��$Z]g�i � k^m mlk^i o adijk^e$�bt�k^i�k^m
��e$glZ���eR�J�RZ]��k^Z]��i�ije�m o c���k^��k©��Z�i � Z�ilghad�fZ]�Te$k���mlZ�¶ o Z]�f�>Z�k^��ije
m o c�mjZ�¶ o ZT�f��Z]m�� � ZTgjZ�i � Z�mlZ]�$��Z]��i ��k^gjZq��ijk^e$��m ml�fa�����e���eRgjZ�i � a�� ² �$y.-�� ® �5i � Z�ilgha���Z]�]eRk���mlZ�¶ o Z]�f��Z�e��
±Gk^� o glZ@²q{$a�t�m o c���k^��k©��k����@adi �
���
� � � � � p�k^Z]\���msm o c�mjZq¶ o Z]�f��Z]m

� J � P��DP��?J�LVU�U�U�L � � � � � � � � a���� � � � � � � � � LVU�U�U�L ����� J 3 �?J 3 � �

i � a�ibeRcfZTp�i � Z�² �Ry -9\^k^��k^ihadijk^e$�G� �sZ��f��k����sZ�a$� � m o c�mjZq¶ o Z]�f��Z�admbm o �$�$ZTmjijZq�-k^�-³�Z���ilk^e$��z���²G�$k^�RZ]mb±Gk�� o gjZ
²�{�cG�
±Gk�� o gjZ=~$y[k�\^\ o mlijghadijZ]mGi � Z[��gje���Z]mlm9e��J��Z]gj�Rk^����ilghad�fZ]�Te$k���m o c�mjZ�¶ o ZT�f��Z]m�aL��ijZTgbm o c°��k^��k���k^���sa�i � ^ � ^
	NJ��C^
	NJ��C^

a�����glZ��f��k^����mjZ]�fadghadijZ]\^p��-U�m�k^�¨±bk^� o gjZ�²q{�t�i � Z.mjZ]�R��Z]��i ��k�glZ���ilk�eR��m�i o gl�¨gjk^� � i�a�m�i � Z.k^�f��Z���k�����gjZ�admjZ]mq�
±Gk^� o glZ�~$yRa.k�m
cfa�mlZ���eR��i � Z.m o c�mjZ�¶ o ZT�f��Z�i � a�i�ZT�f��Z���a�i � ^ � ^
	NJ4� ^ 	NJ�� ^ �sU
m�Z�����\�adk���Z���k^��³�Z���ilk�eR�¦z��^²Rt
i � k�m�ilghad�fZ]�Te$k�� � a�m�c�Z]Z]��Z>��ilZ]�f��Zq��ile¦k^���f��k�iup¨k^� i � Zµ��k�glZ���ilk�eR� k�����\^k^Z���c�p¨i � Z¦adgjgle��sm�� V � Z � Z�aq��p
��adm � Z���\^k^��Z]msa�glZ�i � Z mlZ]�$��Z]��ijm=e��9i � Z
gjZ��f��Z���ijg�a���Z]�]eRk©�(cfe o �f��adgjk^Z]msi � a�is��gjeRmjmsi � Z-��e$ilijZ���\^k^��Z � ^ �C^ eRg
\^k^Z�c�Z � k^�f��k^i��
±Gk�� o gjZs~$ydc�k^m9a��fad\�eR�$e o mbile ±Gk^� o glZ£~Ry$a�tdZ��f��Z]��i&k^iGm � e��sm9i � Zsk���k�ilk�a�\$mlZ]�$��Z]��ijmGe���i � Z=gjZ]m o \^i&e���gjZ��f��k����

i � Z m o c�mlZ�¶ o Z]�f��Z�mjihadgjilk����@adi � ^ � ^
	NJ4� ^ 	NJ��C^ �9V � Z�k���Zqa-c�Z � k^�f��i � Z���ZTgj�$k^������gje���Z]mlm�k^m&i � a�i�±Gk^� o glZ ~Ry$a
m � e��sm � � a�i � a�����Z]��m-c�Z���eRgjZ.gjZ�aR� � k^����i � Z � ^ 	NJ-_ � ^�c �C^
	NJ _ �C^ ��k^gjZq��ijk^e$�Gtb±Gk�� o gjZ.~$y�c5m � e��sm�� � adi
� ad���fZT��m�aq��ilZ]g��fadmjmjk^����i � a�i���k^gjZ���ilk^e$�bt=a��f� i � Z�k^��ijZ]glmjZ���ilk^e$� e���i � Z�iu��e�k^m@a5�$e�e��¨�saqp¦ile¦ilgjZ�adi�i � Z
� ^ � ^
	NJ � ^
	NJ � ^ k^��i � Z-��Z]gj�RZ���mlZ�¶ o Z]�f��ZR�
V � Z���adm � Zq�-\^k^��Z]m�k^��±Gk^� o glZ�~$yR�9a�gjZ=��e$��� o ijZq��c�ps�f�f��k����si � Z=m � aR��Z���glZ]�$k^eR��mbk^�-±Gk�� o gjZTm`~$yRasa��f��~$y�cGt

k^��ijZ]glmjZ���ilk^����i � Z�\^k^� � il\�pR}um � aR��Z���gjZ]�Rk^e$��mqt�a��f���f����k^���-i � Z���e$���$Z>� �Jo \�\�e��bi � Z��$glk��.�feRk���ilm&k^��i � Z
k���ilZ]gjmlZ��l}
ijk^eR��e���i � Z���a�gl $Z]g�gjZT�$k^e$��mq��V � Z.\�k^� � il\^p�m � a$��Z��5gjZT�$k^e$��m�k^�¦±Gk^� o glZ]m-~$yRa ��~Ry$�
c�Z]\^e$����ije�i � Z � ad\¢�&��\�ad��Z
� n^ e$��e$gsile�i � Z-\^Z���i�ed�`i � Z-��k���\^k^��Z

'�� � ^ c � ^
~

� ^
	NJ L � ^
	NJ
~ � · ²�~ ¹
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±Gk^� o glZ2~Ry�¡ · a ¹ V � Z�\©admji=ijg�a���Z]�]e$k���mx��gjeR�FmjZT�fa�g�a�ijZT\�p�gjZ�����k^����a-m o c�mlZ�¶ o Z]�f��Z�ZT�f��k^����a�i � ^ � ^
	NJ4�C^
	NJ�� ^ §
· c ¹ i � Z��fgjmli�ilgha���Z]�]eRk���m�gjZ]m o \^ijk^���.��gle$�¯mjZ]�fadghadijZ.gjZ��f��Z]��Z]��i
mjihadgjilk�����a�i � ^ � ^
	NJ4�C^
	NJ��C^ § · � ¹ i � Z-glZ]m o \^i
e��9��Z]gl�$k^���.i � Z�iu�=e�glZ��f��Zq��m o c�mjZq¶ o Z]�f��Z]mq�
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a�����i � Z-��a�gl $Z]g
gjZ]�Rk^e$��msc�Z]\^e$���.ije�i � Z � a�\��9��\�a���Z����^ e$��eRgsije�i � Z \^Z���ise��`i � Z���k^glZ���ijZq��\^k���Z ' · � ^ � ^
	NJ ¹ �
V � Z]mlZB��Z�����k^ijk^e$��m�e�� � n^ a��f� ���^ adgjZ�a�����gjeR��gjk�a�ilZ�� � Z]�¨i � Z�mlZ]�$��Z]��i2��k�glZ���ilk�eR��m-i o gj�¨glk�� � i�a�m�p$e o

a$���$a��f��Z
i � gle o � � i � Z
ijg�a���Z]�]e$k��(mjZ�¶ o Z]����Z$� ® �bi � ZTp�i o gl��\^Z���iqt$�=Z � aq�RZ�i � Z � W C R
RGE2� M �	S��;W[� � Z]glZ � n^ k^m&i � Z
gjZT�$k^e$��e$��e$g=ije�i � Z�gjk^� � i=e���' ·G�C^1�C^
	NJ>¹ ad�f� ���^ k^msi � Z�gjZ]�Rk�eR��e$��eRgsije.i � Z�glk�� � ise�� · ²�~ ¹ � ® �Ji o k^ijk^�$ZT\�p�t � n^
k^m�i � Z�glZ]�$k^eR���«adg�Z]��e o � � ��gjeR��i � Z�¾jk^��mlk���Z-Z����RZ]¿�ije��$k^�$Z-��e$mlmjk^c�\^Z.\�e��]adijk^e$��ms��eRg�i � Z�glZ��f��Z��5ijg�a���Z]�]eRk©�
c�e o �f��a�gjp �$5^ �$5^
	NJ t�ad�f� ���^ k^m[�«a�g9Z]��e o � � ��gjeR�ªi � Z�¾lk���mjk���ZsZ����RZ]¿.ije-�Rk��RZs�feRmjmlk�c�\�Zs\^e��]adijk^e$��m*��e$g � 5^ � 5^
	NJ �
V � Z���e$\^\^e��sk^����a�\^�Re$gjk^i � �¼admjm o ��Z]m
i � adi�i � Z�g o ����k^����U
\^�$e$glk^i � ��m�z��^²-a��f�5z�� ~.�sk^i � k^��� o iscfa�mlZ���eR�

a�mjZ�¶ o Z]����Z�ed�bijg�a���Z]�]e$k���m
Z]�f��k^����a�i � ^ � ^
	NJ � ^
	NJ � ^ ��gje�� o ��Z���e o ij� o i=��e$g=� � k�� � �$5 5^ k^m=i � Z�\�a�mli�\^Z���i�}«mlk���Z
�$ZTgjijZ>�µ��e$i�k^� � n^ a���� � 5 5^ k�msi � Z-\�a�mli�glk�� � iu}umjk���Z��$Z]glijZ�����eRi�k^� ���^ �
� o ����k^����i � Z�a�\^�$eRgjk^i � ��m&�sk^i � k^��� o i
��gle$�Fa�ijg�a���Z]�]eRk©�(mjZ�¶ o ZT�f��Z-mliha�glijk^����a�i � ^ � ^
	NJ � ^
	NJ � ^ k^m£admjm o ��Z��.ile � aq�RZs��gje�� o ��Z�� *�$5 5^
	NJ a��f� *� 5 5^
	NJ adm
i � Z���gjmji
\^Z���iu}umjk���Z��RZ]gjilZ�����e$isk^� � n^ ad�f��i � Z
�fglmji
gjk^� � iu}umjk���Z
�$Z]glijZ�����eRisk^� ���^ �

����� �������,�$8��H> <

²R� ® ��i � k^m.k�m�i � Z�\�Z>��i�i o gj� �]a�mlZ$t�ad����\^p�U�\^�$eRgjk^i � �Dz�� ~�ile�i � Z�\^k�mli���eRgj��Zq��cJp�ihad �k�����i � Z�mjZ]�R��Z]��ilm
��e$\^\^e��sk^��� ��5 5^ k^�-eRgh��ZTgb��e$\^\^e���Z��
c�p�i � Z=mjZT�$��ZT�Jilmb��glZ���Z���k���� �$5 5^
	NJ �9�
i � ZTgj�sk^mjZ$t�a�����\^p U
\^�$e$glk^i � �»z��^²
ije�i � Z m�a���Z�\^k^mji��

~�� M mjZ�i � Z�mjZT�$��ZT�Jilmb¥ o mli���e$��� o ijZq��ije�glZ]��\�a$�>Z-Z]�$ZTgjp�i � k^����aL��ijZTg �$5 5^ ad�f��Z]�RZ]gjp�i � k^����c�Z���eRgjZ �$5 5^
	NJ �
L�� ® ��i � k^m.k�m�i � Z�\�Z>��i�i o gj� �]a�mlZ$t�ad����\^p�U�\^�$eRgjk^i � �Dz��^²�ile�i � Z�\^k�mli���eRgj��Zq��cJp�ihad �k�����i � Z�mjZ]�R��Z]��ilm
��e$\^\^e��sk^��� � 5 5^ k^��e$g���Z]gG��e$\^\^e��=Z��sc�p�i � Z=mjZT�$��ZT�Jilm���gjZq��Z���k^��� � 5 5^
	NJ �b�
i � Z]gj�sk^mlZ$tJad����\^p�U
\^�$e$glk^i � �»z�� ~
ije�i � Z m�a���Z�\^k^mji��

|�� M mjZ�i � Z�mjZT�$��ZT�Jilmb¥ o mli���e$��� o ijZq��ije�glZ]��\�a$�>Z-Z]�$ZTgjp�i � k^����aL��ijZTg � 5 5^ ad�f��Z]�$ZTgjp�i � k^����c�Z���eRgjZ � 5 5^
	NJ �
���s³��]a��5i � Z.�$Z]glijk���Z]m�cfZ]iu�=Z]Z]� �$5 5^ a���� �$5 5^
	NJ t�ad�f����eR��mjilg o ��i�ijghad�fZT�]e$k���m�c�p��fa�k^gjk^����i � Z]���sk^i � �sk�i �
�$Z]glijk���Z]m�c�Z]iu�=Z]Z]� � 5 5^ ad�f� � 5 5^
	NJ � � � e�e$mlZBi � Z�k^��ijZTgj\^Z�aq��k^����mje�i � a�i.i � Z�i � Z�mjZT�$��ZT�Ji.��k^gjZ���ilk^e$��m
� � a����RZ ��e$��eRijeR��k��]a�\^\^p$�

U�\^�$eRgjk^i � � z��IL�Z]��� � a�mlk��TZ]m@�>\©adgjk^iup�e��$Z]g.Z r ��k^Z]�f�>pJ�¨³�ilZ]��m�²�a��f� L5cfZT�$k^��c�p�g o ����k����¦U
\��Re$glk�i � ��m
z��^²-ad�f��z�� ~.eR��i � Z.\�a�mlis��Z]�»mlZ]�$��Z]��ijm
e��&i � ZTk�g�e��s��e o ij� o i��
V � Z-��a�k^��Z�
�Z���i�e��&i � k^m�k^m�ile�gjZTmjijeRgjZ.i � Z
mjZT�$��ZT�Jilm@adm-e$glk^�$k^�fa�\^\^p���e$��� o ilZ���c o i.� o i.i � ZT� adi�glk^mj 5��e$g.gjZ]��e��$a�\9k^��³�ijZT� ~�ed��U�\^�$eRgjk^i � �Dz��^²�eRg
³�ilZ]� L�ed��U�\^�$eRgjk^i � �¼z�� ~���U���eRi � ZTg ��e$mlmjk^c�\^Z.k�����gje��RZ]��ZT�Ji=k^m�ijeB¶ o k^i�Z�adgj\^p�k��5U�\^�$eRgjk^i � ��z��^²�e$g-z�� ~�k��
k^iscfZq��e$��Z]m ��\^Z�adg�i � adi�i � Z-gjZ]mli�e��&i � Z�e o il� o i��sk^\^\bc�Z-i � Z�m�a���Z2admsi � Z.k^��� o iq� ® i��Baqp�ad\^mje�c�Z���e$mlmjk^c�\^Z
ije�eR��ijk^��k��TZ�³�ijZ]����e��9U�\^�$eRgjk^i � �¯z��IL-c�p���a� �k^��� o mjZ-ed�`i � Z��fa�k^gjk^���Rm�k^��i � Z-ilghad�fZ]�Te$k���mjZ�¶ o Z]����Z]m�cfZTk����
��ZTgj�$Zq���
� ZBad\�mle¦��Z]Z���a5�$Z]glmjk^e$� ed� U�\^�Re$gjk^i � � z��IL�i � a�i.�=e$gj �m�� � ZT� i � Z]glZ�k^m@ad��k^��¤fZ��>ijk^e$��a�i.ijg�a���Z]�]eRk©�

� ^ � ^
	NJ��C^
	NJ��C^ adm�k^\^\ o mjijg�a�ilZ���k���±Gk^� o glZ�~�²$� V � k^m�a�\^\^e��sm@ad��p�ijg�a���Z]�]eRk©� mjZ�¶ o Z]����Z¦ile�c�Z�gjZ>�f��Z�� c�p
c�glZ�a� �k^����k^i�k^��ije.k^��¤fZ��>ijk^e$��}���glZ]Z-m o c�mjZ�¶ o ZT�f��Z]m�ad�f��i � Z]����Z]gj�Rk^���-i � Z]� ile$�RZ]i � ZTg��
V � Z�m � aR��Z�� gjZ]�Rk�eR��m�k^�Y±Gk�� o gjZTmB~�²qa�ad�f��~�²TcYa�glZ­ad�fa�\^eR�$e o m�ije�i � Z�m � aR��Z�� gjZ]�Rk�eR��m�k^� ±Gk^� o gjZ]m

~$yRa�a��f��~Ry�cb� ® ��mjijZqa$��ed�*k^��ijZTgjmjZq��ijk^����i � Z]�¦t���Z���ZTgj�$Z�i � Z]��c�p(�f�f��k^����k^����ZTg ��eR����eR��ihad���$Z]��ilm�¡=i � Z
��Z]� \^Z���i�}«mlk���Zscfe o �f��adgjp.��eR\^\�e��smGi � Z � Z�aq��p���adm � Zq��c�e o �f��a�gjk^Z]m=e���i � Z�\^k^� � ij\^pR}«m � a$��Z��-glZ]�$k^eR��m�a����.�fa�mlmjZ]m
c�Z]iu��ZTZ]��i � Z]�¼ad\^e$���-i � Z]k^g���eR����eR��i�a����RZ]��i�§�i � Z���Z]� gjk^� � i=mjk���Z�cfe o �f��adgjp��fa�mlmjZ]msc�Z]iu�=Z]Z]��i � Z-��a�gl $Z]g
gjZT�$k^e$��m�ad\^e$���.i � ZTk�g��>e$����e$�.ihad���$Z]��iq�
® � i � Z���eR\�\^e��sk^����a�\^�Re$gjk^i � �¦t  �

�
ad�f�  �

�
adgjZ�i � ZB\^Z���iu}�a��f� gjk^� � i�}«mlk©��ZBc�e o �f��a�glk^Z]m.��gjeR�Dg o ����k����

U�\^�Re$gjk^i � ��m�z��^²�a���� z�� ~��sk�i � k���� o i�c�a�mjZq� e$�Ya�mlZ�¶ o Z]�f�>Z¨e���ilgha���Z]�]eRk���m�Z]����k^��� adi � ^ � ^
	NJ � ^
	NJ � ^ §
mjk^��k�\�adgj\^pJt� 	

�
a��f�  	

�
a�glZsi � Zs\^Z���iu}*ad�f��gjk^� � iu}umjk���Zsc�e o �f��a�glk^Z]m9��gle$�ªg o ����k^����i � Z�a�\^�$eRgjk^i � ��mb�sk^i � k^��� o i

cfadmjZ��5e$�¨a�mlZ�¶ o Z]�f��Z�e���ilghad�fZ]�Te$k���m�mji�a�gjilk^����a�i � ^ � ^ 	NJ��C^
	NJ��C^ ��±�e$g
Z�a$� � �$Z]glijZ�� *Fk��  �
�
t�i � Z]gjZ�k^m�a

o ��k�¶ o Z-�RZ]gjilZ���� · * ¹ k��  �
�
i � a�isc�Z]\^e$���Rm�ije�i � Z�mha���Z��fa�k^gse��&ilgha���Z]�]eRk���m�§�mlk^��k^\�a�gj\^p$tRZ�aR� � �$Z]glijZ�� * 5 k^�

 �
�
� adm�a o ��k�¶ o Z��fa�glij��Z]g�� · * 5^¹ k��  �

�
tfa�����i � Z�mhad��Z��Re�Z]m=��e$g  	

�
ad�f�� 	

�
�
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±Gk^� o glZ2~�²$¡ · a ¹ V � Z�\©admji=ijg�a���Z]�]e$k���mx��gjeR�FmjZT�fa�g�a�ijZT\�p�gjZ�����k^����a-m o c�mlZ�¶ o Z]�f��Z�ZT�f��k^����a�i � ^ � ^
	NJ4�C^
	NJ�� ^ §
· c ¹ i � Z.�fgjmli�ijg�a���Z]�]e$k���m.gjZTm o \^ijk^���µ��gjeR�1mlZ]�fadgha�ilZ�glZ��f��Z]��Z]��i�mlihadgjijk^����a�i � ^ � ^
	NJ4� ^ 	NJ��C^ § · � ¹ i � Z�iu�=e
gjZ>�f��Z���m o c�mlZ�¶ o Z]�f��ZTm�¥ o mlis��gjk^e$gsile���Z]gl�$k^�����

����� �������,�$8��H> �
²R�s³��]a���cfa$�l ��sa�gh�­��gjeR� i � Z�Z]�f��ed�  �

�
a��f�­��e$gl�£adgh����gje$�Di � Z�cfZ]�Rk^����k^����e��� 	

�
o ��ijk^\=�f�f��k^����a

��e$����e$��iha����$Z]��i * J * P �9V � Z]��glZ]��\�a$�>Z�Z]�RZ]gjp�i � k����@aL��ijZ]g�* J k^�� �
�
a��f�.ZT�$Z]glpJi � k^����aq��ilZ]g3* P k^�� 	

��sk�i � i � Z-mjZT�$��ZT�Ji�* J * P �
~��s³��]a���cfa$�l ��sa�gh�­��gjeR� i � Z�Z]�f��ed�  �

�
a��f�­��e$gl�£adgh����gje$�Di � Z�cfZ]�Rk^����k^����e��� 	

�
o ��ijk^\=�f�f��k^����a

��e$����e$��iha����$Z]��i * S * � �9V � Z]��glZ]��\�a$�>Z�Z]�RZ]gjp�i � k����@aL��ijZ]g�* S k^�� �
�
a��f�.ZT�$Z]glpJi � k^����aq��ilZ]g3* � k^�� 	

��sk�i � i � Z-mjZT�$��ZT�Ji�* S * � �
L�� ® � * J	�� * P t * S��� * � t�ad�f��mjZ]�R��Z]��ijm
* J * P a�����* S * � a�glZ-�fadgha�\^\^Z]\utRmjijeR�b�
|�� ® � � · * J ¹ ��gjZ���Zq��Z]m,* S t�\^Z]i * n J � * J ad�f� *

�
J � � · * J ¹ §�e$i � Z]gj�sk^mlZ-\^Z]i
*

�
J � * S a��f� * n J � � · * S ¹ � ® �

� · * Pq¹ ��e$\^\^e��sm * � t�\�ZTi
* n�P � * P a��f� *
�
P;� � · * P�¹ §�eRi � ZTgj�sk^mjZ-\^Z]i
*

�
P � * � a��f� * n�P;� � · * � ¹ �

���=U�mjmlk^�$� � · * ¹ � *
�
J ��e$g-a�\^\9�$Z]glijk���Z]m/* mjijglk���ij\^p�cfZ]iu�=Z]Z]� * n J a��f� * n�P a������ · * ¹(� * n�P ��e$g-a�\^\�* 5

mjijglk���ij\^p�c�Z]iu�=Z]Z]�:*
�
J a��f� *

�
P �

U���k^����e$gj��a�\�glZ]mji�a�ijZT��Z]��i�ed�£³�ilZ]��m.L � �.e���U
\��Re$glk�i � ��z�� |���k^� � i=cfZ5¾j�fadk�g o �¦ad\�\Gi � Z��$Z]glijk���Z]m-mleBadm
ije���Z��f��Z�a�ijg�a���Z]�]eRk©�µmjZ�¶ o Z]����Z��sk^i � a.mjk^���R\^Z�k^��¤fZ��>ijk^e$��a�i
* J * P eRg3* S * � � ¿
_�Z]���Badm�X�� ~.a��f��X�� |.k^��U����fZ]����k��µX m � e��Yi � a�isU
\^�$e$glk^i � ��m*z��IL�ad�f��z�� |.��glZ]mjZ]gl�$Z-i � Z- RZ]p���gjeR�fZTgu}

ijk^Z]m�ed��i � Z�glZ��f��Zq��ijghad�fZT�]e$k��5mjZ�¶ o Z]����Z]m.cfZ]k^������Z]gj�RZ���¡si � Z�glZ]�$k^eR�­��e��RZ]gjZq��c�p�i � Z�glZ��f��Zq��ijghad�fZT�]e$k���m
k^m�a�m o c�mlZ]i�ed� i � ZBmlk^��k^\�a�g�gjZ]�Rk^e$����e$g.i � ZBeRgjk^�$k^�fad\�ilghad�fZ]�Te$k���m�t
a��f� k�i���eR�Ji�a�k^��m�i � Z�³�ihad�$Z¨²���k���\^k���Z
a�����gjeq��k^�Badijk^e$�b��U
���fZT�f��k��µX o mjZ]m�i � Z]mjZ-\^Z]���Badm`ile���gje��RZ�i � Z
��eR\�\^e��sk^���-i � Z]eRgjZ]���

���$7���� 7 8 �H>�� PJE���� I �;W5S R���S\��W�) I ��
;�;W'&�E+W M �	W ��� I 
 E'�	W\
 QTS PDRTSVU%WQX ��� Q � I �\W M � M R I � M%$ W\�	R�� IdM � C ��W	W ��E Q �
�;W'&�E�W M �	W\� �9K�I �*W¥
����	W�� R�� I�M � S���W � I�M � M W\
QR I �;W\�	R I ��� IGC a ² �$y.-�I S M 
QR K SVR R K W��;W.S��	Wh��W � M W\
¥�;W���S��	S2R�W ��S S��
W � � � S�� M W\
p� M P W\� R�� IdM��]O XAS M 
QR K W M � W���U\W\
 ER��� M U � � U I �	��R K �¥� �]O !5S M 
 �TO � O ADC R K W¥��WTU�� I�M � I ' W���W\
 Q]S R K W
I ����U
� M S � S M 
 �	W#� M W\
1R���S��+W�) I ��

� S���W � � S M 
 ��� I R K W M R K W P�R�S2U\WQX �H��
 � � M WQS\�R�d� I�� ��� SVR�� I�M ��� Se��E Q �;W	R
IGC���� S M 
 �����+� � O �GK W �;S�� W¥��W � SVR�� IdM�K�I�� 
�� C�I � S M�S�M E2� Q W�� I C � I�M R���U E I ER�/��E Q �;W'&�E�W M �	W\�/� C R K W � �
S M 
 ��� S��	W/� I 
�� � W\
 Q]S.K S ' � M UQR K W	��� �D�\�	R S M 
 � S��	RBR���S��+W�) I ��

� W � R�W M 
\W\
 R I � M � M � R S S
� � M � W��;� S	� O X O

� �O� � �h+ +D32&�<:BF1��:. =�.7	7+D<:(h@C$$� �;+D9�.N$'@C<>	7.

³�Z��>ijk^e$��m-z���².a��f�5z�� ~�Z�����\�adk�� � e��»ije���e�gjZ��f��Z]��Z]��i�e$�5k���¤fZ���ilk�eR��}���gjZ]Z�m o c�mlZ�¶ o Z]�f��ZTm�ed��i � Z.ijg�a���Z]�]eRk©�
mjZq¶ o Z]�f��Z-a����.i � Z]����Z]gj�RZ�i � Z]� ijeR�$Z]i � Z]g=ije��>gjZ�adijZ a2gjZ��f��Z����RZ]gjmlk�eR��e���i � Z
e$glk��Rk^�fa�\���adiha��GV � Zs� o gj��e$mjZ
e��bi � Z�gjZ�����Z]��ZT�Ji=k^m�ile-��e$gh�>Z�i � Z e o ij� o i�ed�`³�ihad�$Z-~�ile�mlihaqp��sk^i � k^��a�mj��Z���k��fZ���ile$\^Z]ghad�f��Z�e��9i � Z�³�ihad�$Z.²
��k���\^k^��Z�a�����gleq��k���a�ilk�eR�b��&&¶ o adijk^e$� · ²�y ¹ \^k^��k^ijm&i � ZpW¨}u��eRgj����Z]��k�a�ijk^eR�BileXG P t�c o i�i � k^m�k^m�m o c�mjZq¶ o Z]��ij\^p
gjZT\©aL��Z���cJp o ��ije�²
�$glk©� o ��k�i=mje�adms��e$isile���Z]mlijgje�p�i � Z��$gjk��(�feRk���is��gle$��Z]gjiup(��gjeR�¼_½Z]����a�L��^²$¡
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���$7���� 7 8 �H> < A
C S �	W#� M W�
 R���S\��W�) I ��
e�;W &�E�W M ��WK��� � I �h�JE�R�W�
 S�� � M �GK W I ��W�� �]O�
 I�R K We��W���E � R � � ���½K S ' W
S ��� � IdM �	S ' W R��	S\��W�) I ��
 ' W	� R����	W�� SVR U��	��
h� I � M R�� O

[ gleJed�h�s³�Z���ilk^e$�Bz��^²sk^�Jilgje�� o �>Z]m£�>e$�f�]aq�RZ�ilgha���Z]�]eRk����RZ]gjilk���Z]m=e$��\^p.�Jk�a�U
\^�$e$glk^i � � z�� ~�t�a��f�.i � a�isa�\^�Re$gjk^i � �
��eRgh��Z]m�a�\^\s�$ZTgjijk���ZTmBile¨cfZ�a�i��$glk�����e$k^��ijmq��U
\��Re$glk�i � ��m�z��IL�a��f� z�� |���e¨��e$i���glZ�a�ilZ­ad��p���Z]����eR�f�]aq�$Z
ijg�a���Z]�]eRk©���RZ]gjilk©�>Z]m�� �

® i9�Baqpsc�Z£ax�$e�e���k���Z�asile�ilgjp�ije�a$�]¥ o mjiDG P a��f�2i � Z=�$glk©�2mj�faR��k^����mle i � a�iGi � Z ' · � 5^ � 5^
	NJ ¹ a��f� ' ·G�$5^ �$5^
	NJ ¹
\^k^��Z]m=��gle$� · ²�y ¹ adgjZ-\^k^ $Z]\^p�ile��fa�mlm�i � gje o � � �Rgjk����feRk���ilm��=V � k^m �]ad��cfZ���e$��Z c�p�g o ����k^����³�i�a��$Z�²��sk�i � a
�$glk���iu��e
ijk^��ZTmb��eJadgjmjZTg&i � ad�-i � Z�i�a�gj�RZ]i9�$glk©��a��f�-� � e�eRmjk^���lG P ije
cfZsas� o \^ilk���\�ZGe��fi � Z=iha�gl�$Z]i9�Rgjk��
mj�faR��k^���f�
V � Z]�¨_�ZT���Ba L�� ~.� o adghad�JilZ]Z]m-i � a�i
k�� � ^ �� � ^
	NJ a��f� � ^ �� � ^
	NJ t�\�k^��ZTm ' · � ^ � ^
	NJ ¹ a��f� ' · � ^ � ^
	NJ ¹ �sk^\^\
�fadmjm�i � gje o � � �feRk���ilmse$��i � Z���e o gjmlZ��Rgjk���a��f��i � Z]gjZ���e$gjZ.i � Z]k^g�c�k^mjZq��ijeRg �sk^\^\��fadmjm�i � gje o � � �feRk���ilmse$��i � Z
�f��Z��Rgjk���� n a� �k^���HG P a-� o \�ilk^��\^Z&e��9i � Z
�f��Z
�$glk©�(mj�faR��k^���.i � Z]����eRgh��ZTm)' · � 5^ � 5^
	NJ ¹ a�����' · �$5^ �$5^
	NJ ¹ ile��fadmjm
i � gje o � � �$glk©�(�feRk^�Jilm��

� ��:��¨� #£��'+�����&�.��
����[���]�&�

V � Z�³�i�a��$Z¨²�a��f��³�ihad�$Z�~�a�\^�$eRgjk^i � ��m���Z]glZ�k^����\^Z]��ZT�JilZ���k^� � c c ad�f�¨ilZ]mjilZ�� eR� c�k���a�gjp¨k^��a��$ZTm-e��
�fad�$Z]m
e��`m��]a�����Z��5ijZ���i=��gle$�¯mjihad�f��adgh����adihadcfa�mlZ ed�&ijZ]mli ��e�� o ��Z]��ijm.E {*Hj��³�i�a��RZ@²-�>e$���$Z]glijm�e o ij\^k^��Z]msk^��ije
ijg�a���Z]�]eRk©�(mjZ�¶ o ZT�f��Z]mqt°ad�f��³�i�a��$Z�~-��eR�J�RZ]gjilmsi � ZT�Fk^�Jile��$gjk��R}ugjZTmjijglk���ijZ���e o ij\^k^��Z]mq�9V*adc�\^Z-²s�$k^�RZ]m&mji�a�ilk�mlijk���m
i � a�i.m � e�� � e��Fi � Z�ad\��Re$glk�i � ��m���Z]gu��e$gj� e$� aµ�«adk�gl\^p�iup���k��]a�\sm�a�����\�Z.k^�Bad�$Z$� � V � Z�ihadc�\^Z�m � e��sm�i � adi
³�i�a��$Z-~.glZ�� o ��Zq��i � Z-�$ZTgjijZ>�5�>e o ��i=��gle$�Fi � Z�³�i�a��$Z�²���k©��\�k^��Z�ad����gleq��k^��a�ijk^eR��c�pBa��ua$��ile$gse��s²$� |.ije�~��IL�t
��Z]��Z]�f��k�����e$��i � Z�Z]gjgle$gsile$\^Z]ghad�f��Z-a������$glk��.mj�faR��k^���f�9V � k^m=� o mji[cfZ-��\^e$mlZ�ije.i � Z�c�Z]mjis��e$mlmjk^c�\^Z$t�c�Z��]a o mjZ
� o ��c�Z]g�ed�`e o ij� o i��$ZTgjijk���ZTm�ghad���$ZTm=��gjeR� ~�� y�� ije�|f�����ª��e$glZ�i � a���i � Z�\^e��=Z]gscfe o �f�(��gle$� ³�Zq��ijk^e$�(G�� L��

�  � � � � � �
�$glk���mj��a$��k^��� ² y���� y���� y��IL\L y�� ~ � y�� ~ � y�� ~ � y�� ~ �
³�i�a��$Z�²�ile$\^Z]ghad�f��Z ² ² ² y��IG$z y�� z � y�� z � y�� z � y����
mjZq��e$�f��a�gjp�ile$\^Z]ghad�f��Z � � y���� y��IL\L � y���� y�� ~ � y�� ~ �
k^��� o is�RZ]gjilk���Z]m LR{�|/L � |JyR~\G�² |�y$~\G�² | ��L$y\L | �d|$|R| | ��|R|$| | ��|$|R| |/L �R~$z
e o ij� o is�RZ]gjilk���Z]m ²qz$zRz$z ²�zd|f²qz ²q{\G\GR~ ~\GR~\G � ~�² �$yRy ~$~ �Ry � ~ �$y�²2G LR~�|�y�²
��G�� L�\^e���ZTgscfe o �f� ²2G${�G�² ²;GR{ �R{ ²q{�²�y�G ~ ��²�z�| ~$yR{$~R{ ~�²�{Ry\G ~Rz\L�|R| L�²�z �${
k^��¤fZ��>ijk^e$��m L�|/G�² L�|/G\G L�|:G�G ��G${�² �R~\L�L �$~�L\L �R~\L\L G\LR~ �
k^��ijZ]g���Z]gjk^����k^��¤�Z���ijk^eR��m ²;GRy$z ²;GR~ � ²;L\GR~ ~�L$y\G ~�L${d| ~$~Rz$~ ² � �$y ~$~�G$y
� Z]��ijgjk^Z]m
k^��U�\^����G��^² ²;GRy$y ²;GR~$y ²;L\GRy ~R~${�² ~�L$zRy ~$~ ��| ² �\G$z ~$~ �${
U�\^����|f� |�k^���$e��]adijk^e$��m ²qz�²q{�| ²�z�²;GRz ²q{�|JzRz ~ � �\L$y ~\LR{ ��² ~�|Jy�G\L ~ �$z�|�~ L�²]|�z �
� o ��c�Z]g&��gje$�"U�\^�f� ����² z � �\L z �Rz�| ��²�{R{ ²$²2G$z � ²;L ��|�² ²�~$z�G�² ²q~\L�²q{ ²q~ �R~$~
gjZTmjihadgjilm ²�~�² � ��L$~ �\LRz ²qy$~�| � �d| G ��| G${ � |�² �
��e$\^p��$e$��mjZ�adgh� � Z]m ��²;L |�~\L |Jy � L�G � G�²qy �d|:G |Jy$y |:G
��k^mjk^c�k^\^k�iup���eR��Z�mjZ�adgh� � Z]m ²T| ²]| z ~$y LR{ ²q~ ²�y ~$y
e o ij\^k^��Z�c�p�ijZ]m ~R{�²qy$y L\L�²$²R² L �\G\G�² |JzR~\G${ |:L �$z � |$| � �${ ��²�{\G � �Rz �Rz$~
�
� ® VsV=}u�$|.cJp�ilZ]m |�z$yRz$~ |JzRy$zR~ |�z$y$zR~ |JzRy$z$~ |JzRy$zR~ |Jz$yRz$~ |�z$y$zR~ |�z$yRz$~

V&a�c�\^Z�²R¡@³�iha�ilk^mjijk���m���eRg-i � Z�³�ihad�$Z�~�a�\^�$eRgjk^i � ��e$��k^��� o i���gle$� a(L$yRy�����ksc�k^�fadgjp�k���a��RZ-e�� a���a��$Z�e��
ijZ>��i[��gle$� E {*Hj� �=eR\ o ����m"�x}	� �$k^�$Zsmliha�ilk^mjijk���m=��e$g&�$adgjk^e o m=mjZTijijk^���Rm�ed�bi � Z��Rgjk��.mj�faR��k^���ft�i � Z ³�iha��RZ�²
Z]gjgle$g
ijeR\^Z]ghad�f��Z$t�a��f��i � Z2³�Z���ijk^eR�¦z-mlZ���eR�f��a�glp�ije$\^Z]g�a��f�>Z$�

 u�v�wD��|���}{w0y{z¦��|	zOw��:~����O~\��xO��|\}���|	�	wNy��:|	�	w�
������C� x�~���� ���������7y{z0|?��|\y�xO}{� ��}{w�|��:y��:|	�	wCzO��|\����w"� |	������� ��~���z¦�Tw�x7y����Ov'�

����y�����}�����w�z���w"§V��|\��� �:|���v�w��:|	��y���|�}	��~\xO�?��}{|	z��"��������~?��x�|\��y����	z�~\x7v�|\}�����~\��w¦y��:|	�	w"z��
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U mjk^����\^Z�c�k^�fadgjp��f\^Z���e$gj��a�is�sa�m-��Z]�RZ]\^e$��Z��5k��5e$gh��Z]g-ije�Z]mjilk^�Ba�ilZ-i � Z�mj�faR��Z�gjZ�¶ o k^glZ���ile�mjijeRgjZ.i � Z
e o ij\^k^��Z]m��$&&aR� � e o ij\^k^��Z=�£adm9Z]�f��e���Z���a�m&a
�fa�k^g9e���mji�a�glijk^������e�eRgh��k^�fadijZ]m9��e$\^\^e���Z��2cJp.a��RZ]gjilZ�����e o ��i�ad�f�.a
\^k^mji9e�� ·��pZ0L��p[$¹ �fadk�glm��GU�\^\�� o ��c�Z]gjm[��Z]glZ�Z]����e���Z�� o mjk^���-a�mh� � ZT��Zs� � Z]glZ�ml�Ba�\^\�� o ��c�Z]gjm9gjZq¶ o k�glZ�|-ile �
c�k^ijmqtba�����gle o � � \^pBiu�=e�a$����k�ilk^e$�fad\bc�k^ijm-adgjZ.gjZ�¶ o k^gjZq��Z�a$� � ijk^��Z i � Z��Bad�$��k^i o ��Z-��e o c�\^Z]m��.V&a�c�\^Z�².\^k^mjilm
i � Z�� o ��c�Z]g9cJp�ilZ]m&��e$g&i � k^m�m�� � Z]��Zsk^��i � Z�¾je o ij\^k^��Z=c�pJilZ]mj¿.gje��-� ® i=gha����$Z]m[��gjeR� GR~��»ileB²q~\L��»e���i � Z�mjk^�]Z
e��bi � Z-��e$����gjZTmjmjZq��c�k���a�gjp.k^�Bad�$Z[�f\^Z�i � a�i=mjZ]gl�$Z���a�m=k^��� o i=ije�³�i�a��$Z.²$�GV � k^m�k^��� o i&�sa�m=k���V ® ±9±5��e$gl�Ba�i
�sk^i � i � Z�c�Z]mji���eR����glZ]mjmlk�eR�¨mh� � Z]��Z�gjZ�aR��k^\^p­aq�$adk�\�adc�\^Z���e$g�c�k^�fa�glp�k^�Ba��RZ]m�¡ �
� ® VsV 
�gle o �¨|µ�«a$��mlk^��k^\^Z
��eR����glZ]mjmlk�eR�b�9U»mjk^����\^Zsc�k^ij�Bad����e o \�� � aq�RZ�gjZ�¶ o k^gjZq����eRgjZsi � a���a.��Z]��a�c�p�ijZ$�
V&a�c�\^Z¦²�a�\^mle��$k^�$ZTm�mliha�ilk^mjijk���m�i � a�i�a�glZ�gjZ]\^Z]�$ad�Ji.ije�i � Zµ��Z]mjk^�$��e���U
\��Re$glk�i � ��m�|f� |¦a����NG��^²R�¦³�k^�f��Z

U�\^�Re$gjk^i � �OG���²���glZ�a�ilZ]m�e$��Z � ZT�Jilgjp�Z�a$� � ijk^��Z.k^i k^m�adc�\^Z�ije o mjZBa�mlk����$\^Z��$glk©����e$k^��i�cfZTiu��Z]ZT� a��fadk^g
e��&k^��ijZ]g���Z]glk�����k���¤fZ���ilk�eR��m�t�i � Z.��\^e$mjZ�glZ]\�a�ijk^eR��m � k^��c�Z]iu��ZTZ]� � Z]��ijglk^Z]m ad�f��k���ilZ]gu��ZTgjk^����k^��¤fZ��>ijk^e$��m
��Z�ad��m
i � a�isi � Z2ad\^�$e$glk^i � �FmlZ]\���e$� o mjZ]m
iu��e��RZ]gjilk���Z]m�� � Z]gjZ-eR��Z���k^� � i���ef�
³�Z���ilk^e$��|f� ~-Z>����\©adk^��Z���i � a�i
U�\^�$eRgjk^i � �¯|f� | � a�m
ije�cfZ.gjZ]mlihadgjijZq���sk^i � a.��Z]� B 3 �$Z]glijZ���k¢�&k^i=�«adk�\^msile

�f�f��a��$glk��¨��e$k^��i���V � k�m�k�m.gjZT\©adijk^�$ZT\�p � adgj��\^Z]mlm-k^�¨i � Z�i�a�c o \�adijZ��¨�]admjZ]m�c�Z��]a o mjZ5i � Z�� o ��cfZ]g�e���m o � �
gjZTmjihadgjilm�k^m-��ZT�$Z]g-��e$glZ�i � a��¨z��^²��¯ed�£i � Z�ijeRihad\&k^�J�Re��]a�ilk�eR��m��.V � Z�i�a�c�\^Z�ad\�mle�m � e��sm-i � a�i-i � Z��feR\^pJ�Re$�
mjZqa�gh� � ZTm�k^��³�ijZT��|-ed�bU�\^�$eRgjk^i � �´|f� |�adgjZ ad\^mje-��eRi���glk�ilk��]a�\�cfZq�]a o mlZ-i � Z]p�a�glZ a���ZT�$Z]��mj�Bad\^\�ZTg`��Z]g���Z]��ihad�$Z
e��=i � Z.ijeRiha�\9k^���$e��]adijk^e$��mq��V � Z���Z>��i�gje��»e��=i � Z.ihadc�\^Z�m � e��sm�i � adi�i � Z��Jk^mlk�c�k�\^k^iup���eR��Z�mlZ�a�g�� � Z]m o mjZ��5k^�
³�ilZ]��m L�a����.G
e��fU
\��Re$glk�i � � ���^²=a��f�.��Z��f��Z��.k^�-U�\^�$eRgjk^i � � ��� ~�adgjZ=Z���ijgjZT��Z]\^p-g�a�gjZR�9V � Z���gha$�>ijk��]a�\���e$mli&e��
U�\^�Re$gjk^i � � ���^²sk^m�i � a�isk^isa$�]�>e o ��ijm=��e$g=|Jy��´ile �Rz�� ed�bi � Z�U�\^�Re$gjk^i � � |f� |�k^���$e��]adijk^e$��m&i � adi£adgjZ�\^k^mjijZq��k^�
i � Z i�a�c�\^Z$�GV � Z-aq�$ZTgha��RZ�� o ��c�Z]g&ed�`U�\^�Re$gjk^i � � |f� |-k^���$e��]a�ilk^e$��m&��Z]gsk^���$e��]adijk^e$��ed�bU�\^�$eRgjk^i � � ����²xgha����$Z]m
��gle$� L���²x��eRg �=e$\ o ����r ije�|�������eRg �=eR\ o ��� &s�
V � Z��Rgjk��¨ml�fa$�>k����¦a��f� ijeR\�ZTgha�����Z��$ad\ o Z]m�k^�¨V&a�c�\�Z�²(gjZ]��glZ]mjZT�Ji�a�ijg�a$��Z>}«e 
YcfZTiu��Z]ZT� k^��a��$Z.¶ o a�\^k^iup

a�����i � Z���e$���fa$�>ij��Z]mlm-e��si � Z�e o il\�k^��Z.gjZT��gjZ]mlZ]��ihadijk^e$�b��V � Z�i�a�c�\^Z.m � e��sm � e��ªgjZq� o ��k^����i � Z�³�i�a��$Z�².eRg
mjZq��e$�f��a�gjp�ile$\^Z]g�a��f��ZseRg9gjZ�� o ��k^����i � Zs�$glk��-ml�fa$��k^����k^�f��glZ�a�mlZ]m=i � Z
e o il\�k^��Z=c�p�ijZs��e o ��iqtJad�f��±Gk�� o gjZTm�~$~dc����
m � e�� � e���glZ�� o ��k^����i � Z�ijeR\�ZTgha�����Z]msk^����gle��$Z]m[k���a��RZ�¶ o a�\^k^iupJ�b�
��i � Z�e$i � Z]g � ad�f��t�glZ�� o ��k^����i � Z-³�ihad�$Z.²
ijeR\^Z]ghad�f��Z-c�Z]\^e��Yy�������k���Z]\^ms��e o \�����glZ]�$Z]��i
i � Z�¾�¥Ta��$�Rk^Z]mj¿.k^�B±Gk^� o glZ2~R~$a2��gjeR� c�Z]k^���.Z]\^k^��k^�fa�ilZ����
V9Z]mjilk����¦i � Z�a�\^�$eRgjk^i � ��e$� a�\^\£{Rz${-¥>e o gl�fa�\=�fa��RZ�k^�Bad�$Z]m2��gjeR� E {*H���gle�� o ��Z���i � Z�ijk^��k^����a��f����a�i�a

��eR����glZ]mjmlk�eR� mjihadijk^mjilk���m�k^��V&adc�\^Zµ~�� U�\^\�ed� i � Z�ijZTmji�k^��a��$ZTm � aR��i � Z�m�a���Z�mh�Ta�����k^���¨glZ]mjeR\ o ijk^e$��ad�f�
mjk^��k�\�adg��fad�$Z���k���Z]��mlk�eR��m�t�c o i�mje$��Z��fa��RZ]m��=Z]gjZ.� o � � ��eRgjZ-��e$����\^k��]a�ilZ���i � ad��e$i � Z]gjmq�-rsZ]����Z$tbad\�\Gi � Z
mji�a�ilk�mlijk���m��=Z]gjZ-��e$gj��a�\^k^�]Z���c�pB��k^��k���k^���.cJp�i � Z-� o ��c�Z]gse���k^��� o is�$Z]glijk���Z]m�� � ��gje�� o ��Z��5cJp�i � Z�³�i�a��$Z�²
a�\^�Re$gjk^i � �¦��V � k^m�� o ��c�Z]g�ijZ]�f��m�ileBc�Z � k^� � ��eRg k^��a��$ZTm��sk^i � \�a�gj�RZ@��a�gj �mj��Z�a�glm�e$g � a�\���ile$��Z.��k���i o gjZ]mq�
V � Z-i�a�c�\^Z�adijilZ]����ilm�ile�\�k^mli�mji�a�ilk�mlijk���m
��eRgsm o � � k���a��RZ]m�mlZ]�fadgha�ilZ]\^pJt�mlk�����Z�i � Z]p�a�glZ���a�gjilk�� o \�a�gl\�p���k r � o \^i
�]admjZ]mx��e$gse o ij\^k^��Z�}ucfa�mlZ���a�\^�$eRgjk^i � ��m��
V � Z-g o ��ijk^��Z��sa�m���eR��mjk^mjilZ]��ij\^p���gjeR�feRgjilk�eR�fa�\�ile�� � t�Z��f��Z]��i�i � a�isk^isk^�f��glZ�a�mlZ���ml\^k�� � ij\^p�� � Z]��� � �£adm

� k^� � e$g � a�\���ile$��Z���k���i o gjZTm��=Z]gjZ���gjZTmjZ]��i���³�ihad�$Z�~��sa�m�ad����gjeq��k^�BadijZ]\^p�iu�sk���Z�a�m�Z����fZ]��mjk^�$Z�a�m�³�i�a��RZ�²
a�������eR��c�k^��k^����³�ihad�$ZB~5�sk^i � e$��ilk�eR�fa�\=gjZ>�f��Z]��Z]��i�k�����gjZ�admjZ���i � k^m�ije¨a��«aR��ijeRg�ed� L��¨V � Z]mlZB� o ��c�Z]glm
�Baqp�c�Z.mje$��Z]� � adi � k^� � Z]g�i � a�����Z���ZTmjmhadgjp�cfZq�]a o mlZ���e�Z 
°eRgji � a�m�c�Z]Z]���BaR��Z-ije�e$��ilk^��k^�]Z�i � Z�³�i�a��$Z.~
k^����\^Z]��Z]��ihadijk^e��b�
V&a�c�\^Z�~(m � e��sm
i � adi i � Z.e o il\�k^��Z�c�p�ijZ���e o �Ji��RZ]��Z]g�a�\^\^pµ�>e$����a�gjZTm=�«aq�$eRgha�c�\�p�ije�V ® ±`± c�k^ij�Bad��m=�sk�i �

�
� ® VsV=}u�$|B�>e$����gjZ]mlmjk^e$��� � Z]�¨i � Z�³�ihad�$Z�².ije$\^Z]g�a��f�>Z�k�m�².��k���Z]\�ad�f��i � Z��$glk���ml�fa$��k^����ad�f��mlZ���eR�f��a�glp
ijeR\^Z]ghad�f��Zsk^m JP ��k���Z]\u�`³���a�\^\^Z]g�ijeR\^Z]ghad�f��Z]m=��e o \���k^�f��glZ�a�mlZ�i � Zsgha�ilk^e�e���e o ij\^k^��Z�c�p�ijZTm&ije�c�p�ijZ]m&k^�.i � ZsV ® ±9±
�f\^Z]m�admsm o �R�$Z]mlijZ���c�p�V&a�c�\�Z.²$� �xZ���Z]gsile@±Gk^� o glZ-~\L2��e$gsa�� o \^\�a$�]��e o ��ijk^���.e�� � e��Yi � k^m£�>e$����gjZ]mlmjk^e$��ghadijk^e
��Z]��Z]�f��mse$��i � Z �>e$����\�Z>��k^iup-ed�bi � Z�ilZ]mji=�fa��RZ]ms�sk^i � ad�f���sk^i � e o i � a�\���ijeR��Zs��k���i o gjZ]mq��³�k^�f�>Z�i � Z2��a�ihadcfa�mlZ
��gle$� E {2H � a�m.mjZ]��a�ghadijZ�¤�a��$m2��e$g.i � Z���glZ]mjZT�f��Z�ed�2��g�aq�sk����$m�ad�f� � ad\���ijeR��Z�k^�Bad�$Z]mqt`±Gk^� o gjZB~�L��Bad $Z]m.a
mjk^��k�\�adg���k^mjilk�����ijk^e$�G� V � Z¦a�\^�Re$gjk^i � � ��e�Z]m��fa�glijk�� o \�a�gl\^p¨��Z]\^\
e$� mjk^����\�Z�\^k^��Z���g�aq�sk����$m�t=c o i���ghaq�sk^���Rm
��eR�Ji�a�k^��k^���.m � aR��Z���a�glZ�a�m�a�glZ2a���k r � o \^i£�]admjZ$�
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±Gk^� o glZ�~$~�¡
UF��a��$��k¢��Z����feRgjijk^eR�¨e���ilZ]mji���e�� o ��Z]��i���������gjZ]��gle�� o ��Z���c�p��$adgjk^e o m���Z]i � e���mq� · a ¹ ��k���ZT\
gjZT��\^k©�Ta�ijk^eR����gje$�¯i � Z�g�aq�Yk^�Bad�$Z$§ · c ¹ ��gje$�¯e o ij\^k^��Z]m��RZ]��Z]g�a�ilZ����sk^i � �$glk©��ml�fa$��k^����a��f�µije$\^Z]g�a��f�>Z]m-a�msk^�
��eR\ o �����´e��9V*adc�\^Z�²R§ · �
��� ¹ i � Z�mha���Zs��eRg���e$\ o ����m ��ad�f� �¨t�gjZ]ml�fZq��ijk^�$ZT\�p��

�sk^i � e o i � a�\���ijeR��Z]m �sk^i ��� a�\���ile$��ZTm
k���� o i=�$Z]glijk���Z]m�� � `�~$yd  ~Ryq}�G$yd  G$yq}j~$yRy�  �x~Ry$yd  `�G$yd  G$yL}�~Ry$yd  ��~$yRy� 
�fa��RZ]m ~�| ~$~Rz G$y � � ²;G ��| ²�~
e o il� o is�$ZTgjijk���ZTmls � � y�� | �${ y�� | �$z y�� |J{R~ y����$~$~ y����$y$~ y�����²�y y����$~�G
��G��IL�\�e��=Z]gsc�e o ���Xs � � y�� |Jz � y�� |�z\L y�� |JzR{ y�����²;G y�� |J{�² y�� |�{${ y����$~�²
³�ihad�$Z�²���mlZ���s � � G � Gd| G\L |Jz G$~ �\G | �
gjZ��f��Z]��Z]��i	��mlZ��Vs � � G � G � G${ ��² z\L z � �$z
³�ihad�$Z-~
��mlZ���s � � ²;L\G ²;L � ²;L�G ² �\L ²2L\G ²T|$| ² ��²
ije$i�a�\���mlZ��Vs � � ~${$y ~ ��G ~ � � LRy$z ~R{�| LRy$y L�²$²
e o il\�k^��Z
c�pJilZ]mls � � y����${\L y�����G$z y����$z�G y�� {$z � y�� {$~�| y�� {R~�| y�� {$zd|
�
� ® VsV=}«�R|�c�p�ijZ]m:s � � ²R�IL${ � ²$� y ��² y�� { �R{ y�� z�²�z ²R� y ��| y���� �$~ y��IG$zR~

V&a�c�\^Z�~�¡�³�ihadijk^mjilk���m-��e$g.g o ��m�ed��i � Z�a�\^�$eRgjk^i � �1eR�¨k^�Ba��RZ]m-ed�`¥�e o gl�fa�\=�fad�$Z]m���gjeR� E {VHj��U�\^\=g o ��m o mjZ��
ijeR\^Z]ghad�f��Z�²
��k���Z]\ut��$gjk���mj��a$��k^����ad�f��mjZ���eR�f��adgjp�ijeR\�ZTgha�����Z JP ��k���Z]\u� ® �Bad�$Z]m=��ZTgjZ���\�admjmjk��fZq�BaR�]��eRgh��k^����ile
i � Z�� o ��c�Z]g�ed�bk^��� o i&�RZ]gjilk���Z]m � � ad�f�.� � Z]i � Z]gse$g=��eRi�i � Z]p�k^�f��\ o ��Z � a�\���ile$��Z=��� o glZ]m�� · V � k^m=k�����e$gl�Ba�ilk^e$�
a����fZ�adgjm.k^�ª¾j��a��$Z�adijilgjk^c o ilZ��f\^Z]ml¿¦i � a�i��>e$��Z��sk^i � i � Z�ijZ]mli�k���a��RZ]m�� ¹ Vsk���k^���$m
��Z]glZ��Ba$��Z�eR��a�² �$y
��ZT�Ja � Z]gjil� nµ® [ ³��s|R|JyRy���gje���ZTmjmjeRg-a��f����e$gj��a�\^k^�]Z��.c�pB��k���k���k^���.c�p � � �&V � Z-ile$i�a�\�ijk^��Z�k^�f��\ o ��ZTm�mjeR��Z
e��$ZTg � Z�aR��� o Z-ile@��adiha.mlijg o ��i o glZ@�>e$���$Z]glmjk^e$��msk���i � Z�k���ilZ]gu�«aR��Z-c�Z]iu�=Z]Z]�¦³�i�a��RZ]m�²�a��f��~��
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±Gk^� o glZB~\L�¡�U
�$Z]g�a��RZBg�a�ilk�e�e���e o ij\^k^��Z�cJp�ilZ]m�ije¨\^Z]���Ri � e�� i � Z��
� ® VsV=}«�R|�}j��e$����gjZTmjmjZq�¨V ® ±9± �f\^Z�a�m�a
� o ����ijk^e$��ed�`i � Z V ® ±9±­�f\^Z mlk^�]Z$�

5 EF%(�B�������&��%(�

��� k^\^Z���e$mli�ed�*i � Z-a�\^�$eRgjk^i � ��m&��glZ]mjZT�JilZ�� � Z]gjZ.a�gjZ���e$isZ���ilgjZ]��Z]\^p���e$����\^k©�Ta�ijZq��t�i � ZTk�gsk^����\^Z]��Z]��i�a�ijk^eR��m
��e a$��� o ��ile adcfe o i �\GRy$y�\^k^��Z]m�ed� � clc ts��e$i�k^�f�>\ o ��k^����³�ihad�$Z�²R� ® ��mj��k^ilZ�e��-i � k�mqtsi � Z�gjZ]m o \^ijm�k^�
³�Z��>ijk^e$� �
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a�����\^k©�Ta�ijk^eR��m-� � Z]glZ�k�i o mjZ�� o \sije�Z���ijg�a$��i��ReJe���e o ij\^k^��Z]m���gjeR�Dk���a��RZ���a�i�a¦ad�f�¨glZ]��glZ]mjZ]��i�i � Z�e o il\�k^��ZTm
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 o k^cfa�mqt�rsZ]glm � cfZTgj�$ZTg�tGZ]i���a�\u� E �*H&Z]����e o ��ilZ]gjZ���k^����Z��>k©��k������ � adi
e$g���Z]g
i � Z�e o ij� o is��a�i ��� k^ilmsi � Z�k^��� o i���a�iha.��e$k^��ijmq�
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[ gleJed�h�=V � Z���eR��mjilg o �>ijk^e$��ed� *&#�%�*&%"'�*('�)2*$#�) k�m
cfa�mlZ���eR�Bm o ����e$gli���e$k^��ijm���t  �t���t�a���� � adm�m � e��s�
k^�Y±Gk^� o glZ G��»V � k�m���Z��f��Z]m�a�¶ o a$��gjk^\�a�ijZTgha�\ �� ��!� � � � � eRmjZ¨a�glZ�a¨k^m � a�\��-e�� *$#�% *$%�'�* ' )
*&#�)-�
³�k^�f��Z�a r ��Z�ijg�a���m���e$gl�Badijk^e$��m���e¨��eRiB� � ad���$Z¦adgjZ�a�g�a�ilk�eRm�t=k^i�m o2r ��Z]m�ije�m � e��¯i � adi�i � Z�ijg�a���m���e$gl��Z��
�fadgha�\^\^Z]\^e$�Rghad� � a�m�a�is\^Z�admji � ad\��`i � Z2adgjZ�a.ed�`k^ijmsc�e o �f��k^����c�eq�½§�ku� Z$�^t

] Z¦J�[�P�_ Z�PV[RJ�] · ²;L ¹

� o mli�c�Z-a�is\^Z�a�mli � a�\��9e��
·�] Z¦J�]	c ] Z�P�] ¹>·�] [RJ�]	c ] [�P2] ¹	U · ²]| ¹

��� Z]��U
\��Re$glk�i � �F|���²
ijZTgj��k^�fadijZ]mqt���Z�� o mli � aq�$Z

��k�� � ] Z J cb[ J ]	c ] Z P cj[ P ]�L�] Z J _ [ J ]�c ] Z P _f[ P ] � � �BaL� � ] Z J ]	c ] Z P ]�L0] [ J ]\c ] [ P ] � · ² � ¹

k^��e$gh��Z]gs��eRg�³�ijZT��m-~�a��f��L�ile�mjZ]\^Z��>i # � y�ad�f�'+ � y�� � Z��sk^\^\ o mjZ�i � k^m�ile�m � e��»i � a�i · ²]| ¹ k�m
��e���eRgjZ
i � a���iu�sk���Z · ²;L ¹ �
V � Z]glZ£adgjZ=mje$��Z9mjp�����Z]ijglpsijghad��mu��e$gj��m�i � adi`��e
��e$i9a 
�Z���i · ²2L ¹ t · ²]| ¹ tqe$gGZ]k^i � Z]g9mlk©��Z&e�� · ² � ¹ ¡�ml�£ad����k^���

·�Z¦JVL\[RJ>¹ a���� ·�Z�P�L\[�P�¹ e$g=��Z]��a�ilk�����Z]k^i � Z]g=e$��Z$t�eRg�ml�£ad����k^��� ·�Z¦JVL\ZdP]¹ a���� ·�[RJ�L\[�P�¹ e$g=��Z]��a�ijk^����Z]k^i � Z]gseR��Z$�
V � Z]mlZ�a�\^\^e�� o m�ile@admjm o ��Z��sk^i � e o i=\�eRmjmsed�*�RZ]��Z]g�a�\^k^iup

Z�P � Z¦J ��y L Z7J�cjZ�P � ] [RJ�]�c ] [�P2]\L a��f� [RJDcf[�P a y U · ²;G ¹

� Z��]ad��a�\^mle a�mlm o ��Z&i � a�i [RJ�cH[�P �� yxmjk^�f��Z · ²2L ¹ k�m9Z�¶ o ad\�ije � a�\���e�� · ²]| ¹ � � Z]� · ²2G ¹ � e$\���m`ad�f� [RJ�cH[�P � y��
V � Z]mlZBadmjm o ����ilk�eR��m�glZ]mjilgjk���i ·�[RJ�L�[�PT¹ ije�i � Z���a�gl �m � aR��Z���glZ]�$k^e$��k^�­±Gk^� o gjZ�~�|Ja(mjk^�f��Z�k^i��=e o \��5�Jk^eR\©adijZ
· ² � ¹ ile � aq�RZ ·�[RJ�L�[�Pq¹ k^��i � Z-\^k�� � ij\^p�m � a$��Z���gjZ]�Rk�eR�b�
� k^i � i � Z]mjZ�admjm o ����ilk^e$��mqt ] Z¦J�c [RJ�]"cb] Z�PCcb[�P2] � ] Z¦J
]	c ] ZdP2] ��gjeR� · ² � ¹ �]ad��cfZ��sgjk^ilijZ]�

�BaL��� o ·�Z J cf[ J ¹ o ·�Z P cf[ P ¹�� � Z J cbZ P L
� � Z]glZ�i � Z.�BaL��k�� o �8k^m�e��$ZTg i � Z���e o g-� � eRk©�>Z]m-e��=mjk^�$��mq�-V � Z.e$��\�p�� � eRk©�>Z�i � adi2��eJZTm ��e$i-��e$��¤fk���i��sk�i �
· ²2G ¹ eRg [ J cf[ P �� y�k^m _ ·�Z J cf[ J ¹0c ·�Z P cf[ P ¹ � Z J cjZ P � �=eR��c�k^��k^����i � k^ms�sk^i � · ²;G ¹ �$k^�RZ]m

~ Z J a [ P _ [ J a%Z J cfZ P
_ Z J _ Z P a [ J cb[ P a y U · ²�z ¹

� � k�� � ��e$glgjZ]ml�feR�f��m�ije.i � Z.��a�gl Ba�glZ�a.k^�B±Gk^� o glZ-~�|Ja��bV ��o m

Z J [ P _fZ P [ J � ·�Z7J�cjZ�P]¹�·�[�P _ [RJ>¹7c ·�Z7JD_ ZdPT¹�·�[RJDcf[�Pq¹
~ � ~ Z¦J]·�Z¦J�c ZdPq¹7c y

~ ��y · ² � ¹

mje�i � a�isi � Z-a�c�mle$\ o ilZ �$ad\ o Z�k�� · ²2L ¹ k^m o ����Z���ZTmjmhadgjp��
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±Gk^� o glZ£~d|f¡ ® \^\ o mjilghadijk^e$��mG��eRg9i � Zs��gle�e���e��°_½Z]����a=U��^²$��V � Z���a�gl -m � aR��Z��.glZ]�$k^e$�.k^� · a ¹ �$k^�RZ]m9i � Zs��e$mlmjk^c�\^Z
·�[RJ�L\[�P�¹ �$ad\ o Z]m���&&¶ o adijk^e$� · ²2G ¹ gjZTmjijglk���ijm�k^isije�i � Z�\�Z>��ismjk���Z�e��&i � Z-��a�m � Z�����k�ad��e$����tJad�f� · ² � ¹ ��k^mha�\^\^e��sm
i � Z \^k^� � il\�p�m � aR��Z�����k�a���e$�f��mq� ��eRijilZ���\�k^��ZTm�k^� · c ¹ adgjZ ·�[RJ�L�[�PT¹ �$ad\ o Z]m&��e$g=�fa�glijk�� o \�a�g[�$a�\ o Z]m=e��)7�§ � Z�aq��p
mjeR\^k©�(\^k���Z]msk^��i � Z���a�gl BadgjZ�a.m � e��Y� � Z]gjZ · ²]| ¹ aR� � k�ZT�$Z]m
�fa�glijk�� o \�a�g=�$a�\ o ZTm��

V9gjZ�adi ·�Z¦J
L\Z�Ph¹ a�m9����Z���ad�f����eR��mjk���Z]g[i � Z
mjZ]i����(e�� ·�[RJ�L�[�Pq¹ ��e$k^��ijm9i � a�i&eRcfZ]p · ² � ¹ ad�f� · ²;G ¹ a���� � aq�RZ
· ²2L ¹ Z�¶ o ad\�ije�mle$��Z
�$a�\ o Z 7�t�� � Z]gjZ

Z7Jq·�Z¦J0cjZdP]¹�a 7 a ·�Z¦J�c ZdP]¹ P
~ U · ²�{ ¹

V � Z-mlZ]i	� � k�msi � Z-mlZ]�$��Z]��ise��&i � Z�\�k^��Z Z J [ P _fZ P [ J � 7 i � adismha�ilk^mu�fZ]m · ²�z ¹ � �sad\�\�k^i � � � ® i � adm�a���Z]�f�
��e$k^��i£adi � _ 7

Z J cjZ P L
7

Z J cbZ P � · ~$y ¹

a�m��Ta���Z�a�mlk^\�p�c�Z-�RZ]gjk��fZ���c�p�m o c�mlijk^i o ilk^����i � k^m=��eRg ·�[RJ�L�[�PT¹ k�� Z¦J�[�P?_fZ�P	[RJ�� 7�a��f� · ²�z ¹ �
±Gk�� o gjZ�~�|Rc�m o �$�$ZTmjijm�i � adi i � Z.�Baq��k^� o � e�� · ²]| ¹ eR� �
�5e��]� o glm�a�i-a���Z]�f�5��e$k^��i�� � Z]glZ [RJ(� _:[�P �

® ��mleft · ~Ry ¹ � o mjisc�Z�i � a�i
Z]�f�5�feRk���iqtfa�����Z]�$a�\ o adijk^��� · ²]| ¹ i � ZTgjZ.�$k^�$Z]m�~ 7=�sV ��o m · ²T| ¹ k�m�a�i
��e$mlisiu�sk���Z
· ²2L ¹ k��A7 eRcfZ]p�m · ²�{ ¹ � ® i-�]a�����e$i-��k^e$\�a�ilZ-i � Z�\�e��=Z]g�c�e o �f�5k^� · ²�{ ¹ c�Z��]a o mjZ�e�� · ² � ¹ ��³�k^�f�>Z · ²;G ¹ \^k^��k^ijm
] [RJ�]�c ]�[�PT] ije�adi&��eRmji Z¦J'cXZ�P t · ²]| ¹ �]ad����eRi�c�Zs��eRgjZ=i � ad��iu�sk©�>Zsi � Z
�Baq��k^� o � 75a�\^\^e���Z���c�p · ²�{ ¹ �GV �Jo m
i � Z \^Z]���Ba
k^msijg o Z-k�� · ~$y ¹ k^msi � Z�Z]�f���feRk^�Ji=e�� � � � � Z]glZ · ²T| ¹ k^ms�BaL��k���k^�]Zq���
V � Z�adgj� o ��Z]��i&i � a�i · ²]| ¹ k^ms��aq��k^��k��TZ���adi · ~Ry ¹ k^m�c�a�mjZq��e$��i � Z ��e$k^��ijm

*1 J�� � _ Z J cjZ P~ L Z J cfZ P~ � a���� *1 P�� � _ L Z J cfZ P~ L Z J _ Z P~ �
i � a�i`adgjZ=m � e��s��k��.±bk^� o gjZ�~d|$cb�9³�k^�f��Z Z J [ P _/Z P [ J � adm9i � Z=mhad��Z9�$a�\ o Z�adi ·�[ J L\[ P ¹)� *1 J a��f� ·�[ J L�[ P ¹
� *1 P t
k^i � adm�i � Z�m�a���Zs�$ad\ o Z£adi�� *1 J ad�f�
� *1 P td��e$g=a���p�� o \�ilk^��\^k�ZTg��G� � � e�e$mlk^����� � ~ 7 ·�Z J c�Z P ¹ � P �Bad $Z]m�� *1 J
Z�¶ o ad\file · ~Ry ¹ mje.i � adi�� *1 P k^m&i � Zs��e$k^��i&eR��i � Zs\^k^��Z���eR�Ji�a�k^��k^����� � � � Z]gjZ
i � Z
�$a�\ o Z=e�� · ²]| ¹ �Badih� � Z]m[i � adi
a�i · ~Ry ¹ �
rsZ]�f�>Z�k^i�m o2r ��Z]m�ile�m � e��»i � a�i � � \^k^Z]m�ZT�Jilk^gjZ]\^p�cfZTiu��Z]ZT��� *1 J ad�f��� *1 P �sV � k^m
k�msilg o Z.c�Z��]a o mjZ
� � k^m�a�m o c�mjZ]i.e��sgjZ]�Rk^e$�¨��Z��f��Zq�¨c�p · ²qz ¹ tba��f��i � k^m�gjZ]�Rk�eR�¦c�Z]\^e$���$m-ileBi � ZB�>e$��Z���Z>�f��Z���c�p�0 *1 J ad�f�
0 *1 P � � Z]glZ 0´k�m=i � Z-e$glk��Rk^�b� �
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a�i _:Z J s [ J eRg _:Z P s [ P t&eRg�k^i.k�m.��k^��k^��ad\���eRg�i � Z�Z]��ijk^gjZ�k^��ijZ]gl�$a�\ _iZ J s [ J a # a _:Z P s [ P �¨V ��o m.i � Z
��k^��k^� o � e��$Z]g=i � Z
k^�JilZ]�$ZTgjms�]a���cfZx��e o ���.k����>e$��mliha���i=ijk^��ZRt$a��f��a2mjk^��k^\�a�g9a�gj� o ��ZT�Ji&ad����\^k^Z]m&ije�³�ilZ]�AL��
® ��³�ijZ]��~���e�Z]m
��e$i=\^Z�aq�$Z ��I � J ` ��M � J t��=Z � aq�$Z

��k^� ·��	I c M�� J L �\I�_�M�� J ¹ � �\I � J � ��M � J
mje.i � a�i�³�ilZ]�AL��sk^\^\��f�f�.i � a�i �	M%c + I � J k^m&��k^��k^��k^�]Z���+ � y��bV ��o m=i � Z
��Z���i=k�ilZ]ghadijk^e$��ed�`³�ijZT��m�~-a����1L
�sk^\^\��f�f�'# � + � y�a��f�µi � Z�ad\^�$e$glk^i � �F�sk^\^\bilZ]gj��k^�fa�ilZ$�s³�k^��k^\�a�gj\^p$tRi � Z�a�\^�$eRgjk^i � �FijZ]gl��k^�fadijZ]m�aq��ilZ]g�eR��Z
��eRgjZ
k�ilZ]ghadijk^e$��k��*³�ilZ]� L.\^Z�aq�$ZTm �\M � J � �	I � J �
Us��ilZ]g ³�ijZ]��~�t��=Z�ad\��saqp�m � aq�RZ

��k^� ·���I c M � J L �	I�_5M � J ¹ � ��I � J U
V ��o m�k��£³�ijZT�NL����f��m$+ � o ²$t½i � Z.��Z]� M �sk�\^\ � aq�$Z �	M � J � ��I � J ad�f�5i � Z�ad\��Re$glk�i � �¯�sk�\^\9ijZTgj��k^�fadijZ
aq��ijZ]g
e$��Z-��e$glZ k^ilZ]ghadijk^e$�b�xUªmjk^��k�\�adg£adgj� o ��Z]��i=m � e��sm�i � a�i�i � Z�ad\��Re$glk�i � �¯�sk�\^\�ilZ]gj��k���a�ijZ�k^��eR��Z-��eRgjZ
k^ijZ]g�a�ilk�eR��k���³�ijZT�µ~����f��m;# � o ²-aq��ijZ]g�³�ilZ]� L � a�m
Z���Z�� o ilZ���adis\�Zqa�mjiseR�f��Z$�
vse�����eR��mjk���Z]gsa���k^ilZ]ghadijk^e$��ed�`³�ijZ]��m£~-ad�f�1L�i � a�i&k^m&��e$i&i � Zs�fglmjisa��f�.��e$i&i � Z�\�a�mli&e$g[mjZ���eR�f�R}uijed}«\�a�mli��

® � I 3 ad�f� M 3�adgjZ�i � Z��$a�\ o ZTm&e�� I a��f� M c�Z���e$glZ ³�ilZ]��~-a���� I J ad�f� M J adgjZ
i � Z
�$a�\ o Z]msaq��ilZ]gs³�ijZ]��L�t��=Z
� aq�RZ mlZ]Z]��i � a�i

] # ] ��~ L ] + ] � ~ L ad�f� ��M J � J ` �\I J � J U · ~�² ¹
³�k^�f��Z M 3 �jMNJD_ + IKJ a���� I 3 � I JD_ # M 3 t���Z � aq�RZ

I 3 � · ² c #4+ ¹�IKJ _ # MNJ
U · ~$~ ¹
V ��o m
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	NJ��C^
	NJ��C^
C�I � 5/_ ² a � a # S C R�W��.R K W1W ��IdM U%SVR�� I�M S M 
 � W	R ���FQ W R K We��WTU�� I�M �	���H� � S�� �¢S � I ' W	�	W\
 QTS R K W R��	S\��W�) I ��
��
C � I � R K W I E�R��JE�R I C � � U I �	��R K �¥� �TO X5S M 
 �]O�
 S
� I E�R � � M W�
1SVR
R K W.W M 
 IGC P W\�	R�� IdM �TO X O �GK W M,��� �+� � S M 

R K W¥�H��
 � � M WQS\�R�d� I�� ��� SVR�� I�M2C � I � · � k � J0c �7k � J>¹ s$~8R I · � m�	NJ0c �-m�	NJ]¹ sR~ ��� S;��E Q �;W R I C3����O

[ gleJed�h�s³�Z���ilk^e$��z��^².��Z��f��Zq��mjZ]��k¢}uk^���f��k^ilZ glZ]�$k^eR��m � 5k�m a����
� 5k�m a�m�k^��ijZ]glmjZ��>ijk^e$��m�e�� � a�\�����\�ad��Z]m�t½� � Z]gjZ
� 5kVm o mlZ]m � a�\��9��\�a���Z]msc�e o �f��Z���c�p ' ·G�$5^ �$5^
	NJ ¹ ��eRg 5l_ ² a � a #�tfad�f� � 5kVm o mjZ]m � a�\��9��\�a���Z]msc�e o �f��Z���c�p' · � 5^ � 5^
	NJ ¹ �
U�mlm o ��Z �sk^i � e o is\^eRmjmse��9�$Z]��Z]ghad\�k^iup�i � adisi � Z-��k^gjZq��ijk^e$��m · ²R² ¹ i o gl��gjk^� � isa�m3�[k^�f��glZ�a�mlZ]m�� · V � k�msk^m=i � Z

mjk^i o a�ilk�eR��k^��±Gk�� o gjZ�²qz�� ¹ X[pB��eR��mjilg o ��ilk^e$�bt ��� k^msi � Z-mjZ]i���k 
�Z]glZ]�f��Z

� 5k�m � 	�� � · � 5kVm ¹�L · ~$z ¹

� � Z]glZ
	��(� · � ¹ ��Z]��eRijZ]m
i � Z�k^��ijZ]glk�eRgse��9i � Z��>e$���$Z�� ��o \^\�e��`i � Z��$glk©����e$k^��ijm���eR��iha�k^��Zq��k^��a���p�gjZ]�Rk^e$� � �
® �£i � Z.gjZ]\^Z]�$ad�Ji���e$glijk^e$��e���i � Z.��k���\^k^��Z-a�����gleq��k���a�ilk�eR��k^m�� k�m t��=Z@�]ad�¦m � e��ªi � a�i�� k�m % � 5kVm c�p

Z�� � k^c�k^ijk^���.a-mlZ]ise�� � a�\��b��\�a���Z]msi � adi£�>e$��ihadk��	� kVm a���� � aq�RZ � 5kVm adm�i � Z]k^gsk^�JilZ]gjmlZ���ilk�eR�b�&V � Z � a�\��b��\�a���ZTm
�sk^\^\�cfZsi � Z�glZ]�$k^eR��m&ije�i � Z
gjk^� � i9e��`��k^glZ���ijZq��\^k^��Z]m ' · ��5^ �$5^
	NJ ¹ ��e$g 5D_ ² a � a #½�bV � ZTk�g=k^��ijZ]glmjZ���ilk^e$��k^m � 5kVm
c�p���Z��f��k^ilk�eR�bt�a��f� · ²qy ¹ � o adgha���ilZ]Z]m�i � adi�mjZ]�R��Z]��i��=ed�
� kVm k^m��fadgha�\^\^Z]\Gije ' ·G�$5^ �$5^
	NJ ¹ ad�f��ije�k^ijm�gjk^� � iq�
³�k^�f��Z�i � Z�mjZT�$��ZT�Ji.��k^gjZ���ilk^e$��m-k^��� kVm i o gl�¨��e$��e$ijeR��k��]a�\^\^pBad�f����e��$Z]g.a�i-��e$mji.² �Ry -�t9a���p�mlZ]�$��Z]��i-e��
� kVm k^m-a�m o ���feRgjilk�����\^k���Z$��rsZT�f��Z�� kVm cfZ]\^eR���$m-ile�i � Z�' ·G�$5^ �$5^
	NJ ¹ � a�\��s��\�a���Z���eRg-Z�a$� � �
a��f��i �Jo m-k^i
c�Z]\^e$���Rmsije � 5kVm t�i � Z k^��ijZTgjmjZq��ijk^e$�5e��*ad\^\�m o � ��� a�\��9��\�a���Z]mq�
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vsZ���iqtb�=Z���Z]Z���ile�m � e��´i � adi�� kVm a��f� 	�� � · � 5k�m ¹ a�glZ���k^m�¥�eRk���iq�-U���p���e$k^��i�k^� � k�m c�Z]\^e$���Rm ile�a
mjZT�$��ZT�Ji"�� � � Z]gjZ � � · � ^ c � ^ ¹ s$~�a��f�� � · � ^
	NJ c/� ^
	NJ ¹ s$~
��eRg9mje$��Z �l�&³�k^�f��Z � 5kVm �£adm���eR��mjilg o ��ilZ��
ije
\^k�Z[ije�i � Z=gjk^� � ibed�°��k^gjZq��ijZ��.\^k^��Z]mGm o � � a�m ' · � 5^ � 5^
	NJ ¹ t · ²�y ¹ � o adgha���ilZ]Z]m9i � adi � 5k�m \^k^Z]mbile�i � Z�glk�� � ibe�� �� ��
rsZT�f��Z$t"�� �k^m-��k^m�¥�eRk���i
��gle$� 	�� � · � 5kVm ¹ ad�f��i � Z]gjZ���e$gjZ	� kVm a��f� 	�� � · � 5kVm ¹ adgjZ���k^m�¥>e$k^��i2adm�gjZ�¶ o k^gjZq���
V ��o m � kVm � � � a�msglZ�¶ o k^gjZ��µcJp�i � Z-\^Z]���Ba��
® ��e$gh��Z]g�ile�m � e���i � a�i � � � � � t�\^Z]i

� � � � kVm � � kVm2L · ~ � ¹
� � Z]glZ � kVm k^msi � Z.gjZT�$k^e$��e$�5e$gsije�i � Z�gjk^� � ise�����k^glZ���ijZq��\^k^��Z]m ' ·G� ^ � ^
	NJ ¹ t���e$g 5 _ ² a � a #�a����	� k�m k^m
i � Z-gjZ]�Rk^e$��ije�i � Z-gjk^� � i=e�� ' · � ^ � ^ 	NJ�¹ t���e$g 5 _ ² a � a #��=±�gle$� · ²�y ¹ t��=Z�k^����Zq��k�a�ijZT\�p � aq�$Z � 5kVm � � kVm
a����	� k�m � � 5kVm �9V ��o m

	�� � · � kVm�¹ � 	��(� · � 5k�m ¹	U
±�gje$�¯_�Z]���Ba�L��^²$t��=Z � aq�$Z � kVm � 	�� � · � kVm ¹ a��f�(i ��o m

� kVm � 	�� � · � 5kVm ¹ a��f� � 5k�m � � k�m U
M mlk^��� · ~Rz ¹ ��e$g ��� ad�f����e$��c�k���k����-i � k^ms�sk^i � · ~ � ¹ �$k^�RZ]m ��� �+� � admsgjZ�¶ o k^glZ���c�p�i � Z�\�ZT���Ba�� �

V � Z���Z���i�i � gjZ]Z�\^Z]����a�m�m � e��Fi � adi o mjk^����U�\^�$eRgjk^i � � z�� Lµe$g.U�\^�$eRgjk^i � � z�� |�ije���ZTgj�$Z�mlZ]�fadgha�ilZ]\^p
gjZ>�f��Z���ilghad�fZ]�Te$k���m o c�mjZ�¶ o ZT�f��Z]m-��gjZ]mlZ]gj�RZ]m�gjZ]\�a�ilk^e$��m � k^��msmjk^��k^\�a�g9ile�i � adisk���_�Z]���Ba�X
��²R�

6�798:8:;��,>�� PHEV�R� I �;W R��	S\��W�) I �O
;�;W'&�E�W M �	W\�
� k � J � k � k � k � J L�UVU�U�L � ^ � ^
	NJ � ^
	NJ � ^ ad�f� � ^ � ^
	NJ � ^
	NJ � ^ LVU�UVU\L � m � m�	NJ � m�	NJ � m · ~${ ¹

S��	Wh��W � M W\
 S
� W � � � S�� M W\
;� M P�W�� R�� I�M �]O X I S M 
 � X\X � K S�� MfI � M%$ W\�	R�� IdM �:� I R K S2R�� � U I �	� R K � �]O ! ��S MBQ W
ER�;W\

R I � W���U\W�R K W ��W���E � R�� O � W R � ^ � ���^ � � n^ S M 
 � W	R � 3� S M 
 � 3� Q W�R K W¥��WTU�� I�M � � I ' W	�	W\
 Q]S R K W I �	��U�� M S � S M 

R���S\��W�) I ��
�� S M 
QR K W¥� W���U\W\
p�	W#� M W	�1W M R�� O �GK W M

· � kVm�� � ^«¹ � · � 3� � � ^«¹ � · � 3� � � ^u¹	L · L$y ¹
�9K W	�	W � kVm ���-R K W/�;��
 � � M WQS\�R�d� I
� ��� SVR�� IdM � I �	�	W\��� I�M 
�� M UQR I � � O

[ gleJed�h�
�sZ��Ta�\^\���gjeR� ³�Z��>ijk^e$��z�� ~�i � adi ���^ � � n^ k^msa � a�\��b��\�a���Z c�e o �f��Z���c�p�' · �C^1�C^
	NJ]¹ e$g ' · � ^ � ^
	NJh¹ ad�f�
��Z�����Z���mle�i � adi�a�\^\��feRk^�Jilm�k^� � 3� � � ^ \�k^Z�e$��e$gsc�Z]iu�=Z]Z]��i � Z]mjZ.\^k^��Z]m��
U�mlm o ��Z��sk^i � e o i=\�eRmjm=e��b�RZ]��Z]g�a�\^k^iup�i � adi�i � Z ��k^glZ���ijk^eR��m · ²R² ¹ i o gj��gjk^� � i=a�m=i � Z�k^�f��k���Z]m=k^�f��glZ�a�mlZ$tfad�f�

a�����\^p�_�Z]���Ba�X��^²�ile�i � Z�iu�=e�m o c���gle$c�\^Z]��m��9V � Z�gjZTm o \^ijm��]a��5cfZ��sgjk^ilijZ]�
� k	^ � 	�� � · � 5k�^ ¹����s· � k�^�¹ � � 5k	^ � � k	^�L
� ^�m � 	��(� · � 5^�m ¹����s· � ^�m�¹ � � 5^�m � � ^�mRL

� � Z]glZ �x· � k�^ ¹ ad�f� �s· � ^�m ¹ a�glZ-i � Z@��eR���$Z���gjZT�$k^e$��m
cfe o �f��Zq��c�p�i � Z.��k���\^k^��Z�ad����gjeq��k^�Badijk^e$��m&��eRgsi � Z
m o c���gjeRc�\^Z]��mqt � k	^ � � k	^ ad�f� � ^�m � � ^�m adgjZ�i � Z�gjZ]�Rk^e$��m-��e��RZ]gjZ���c�p�i � Z�k^��� o i�ilgha���Z]�]eRk���m-��e$g�i � Z.iu�=e
m o c���gjeRc�\^Z]��mqt$a���� � 5k	^ � 	�� � · � 5k	^ ¹ a��f� � 5^�m � 	�� � · � 5^�m ¹ a�gjZsi � Z���eRgjgjZTmj��e$�f��k^����gjZ]�Rk�eR��m&aq��ilZ]g&glZ��f��Z]��Z]��i��

�=e$��c�k^��k^����i � k^ms�sk�i �
� ^�m�� � ^ � � k�^	� � ^�m
� � ^

	�� � · � 5^�m ¹�� � ^ � 	�� � · � 5k�^ ¹�� 	�� � · � 5^�m ¹
� � ^
�x· � ^�mq¹�� � ^ ���x· � k�^�¹����s· � ����� ¹�� ���

� 5^�m � � ^ � � 5k	^ � � 5^�m � � ^
� ^�m � � ^ � � k	^ � � ^�m � � ^

�$k^�RZ]m � kVm � 	�� � · � 5kVm ¹����s· � kVm�¹ � � 5kVm � � kVm � � k�� � k^msZ�¶ o k^�$a�\^Z]��i=ije · L$y ¹ � �



���������	��

�������	�����������������	�! �"�#%$'&�$(�*)+�-,.�/���102�3�54��	"2�3�	6(7�������$8��9%�:����#2�8�;��<(=!">�?<A@B#C�D�;��"*�;������� |�y

V � Z���eRgjglZ���ij��Z]mjm.\^Z]����as��e$g�U
\^�$e$glk^i � � z�� | o mjZ]m
��gjeR�fZTgjijk^Z]m�ed�[a@� o �f�>ijk^e$��� · � L  ¹ e$��mlZ]��k�}uk����f��k^ijZ
��\^e$mlZ�����eR���$Z���mjZTijm��8ad�f�� F�sk^i � eRgjk^Z]��ijZ��µcfe o �f��adgjk^Z]m�� ® i�gjZq¶ o k�glZ]m-a���k^����Z]g���e$����eR��iha����$Z]��i 1 # 1 %
e���� a��f�  ¯�sk�i � 1 # % � a���� 1 % %  ¯� � e$mlZ]�¨mje�i � a�i"1 # k^m-a�m�Z�a�gl\^p¦a�m���e$mjmlk^c�\^Z�eR�¦i � Z�cfe o �f��adgjp
e��"�ªa��f� 1 % k^m�adms\©adijZ�a�ms��e$mjmlk^c�\^Z eR��i � Z�c�e o �f��a�gjp�e��  ��9V � Z�gjZ]m o \^i�ed��� · � L  ¹ k�msi � Z-��\^e$mlZ���gjZ]�Rk�eR�
i � a�i���eR�Ji�a�k^��m�� a��f� � adm�a�msk^ijm
cfe o �f��adgjp�i � Z-c�e o ����a�glp�e�� � o ��ile=1 # t�i � Z-mlZ]�$��Z]��i>1 # 1 % tfad�f��i � Z
�fadgji�ed�  1J m
cfe o �f��adgjp�i � adi=��e$\^\^e��sm 1 %
�&V � k^m�k^msi � Z-\^k^� � ij\^p.m � aR��Z��5gjZ]�Rk�eR��k���±Gk^� o glZ-~\G.ijeR�$Z]i � Z]g
�sk�i �
i � Z ��adgj $ZTg�glZ]�$k^e$��\�adcfZ]\^Z�� ¾��.� ¿5V � Z ��Z>�f��k^ijk^e$���Ta���c�Z�Z>��ilZ]�f��Zq��ile � ad�f��\^Z�c�e$g���Z]gj\^k^��Z��]a�mlZ]m£adm&��e$\^\^e��sm�¡
k���� �  k^msa.�feRk���i=e$g�a.\^k^��Z�mlZ]�$��Z]��i�t o mlZ-i � a�i�a�m>1 #41 %�§�k���� �  � admsk^�JilZ]gjk^eRg���e$k^��ijmsi � Z�� o ����ijk^e$��k^m
o �f��Z��f��Z��½�

�

�

� � � � � �

� �
� �

� �

±bk^� o gjZ-~\G�¡9U���k^\^\ o mjijg�a�ilk�eR��e���� · � L  ¹ ��e$g=i � Z���gje�e��9e��&_�Z]���Ba-X
�IL��

6�798:8:;��,> < � W R�� Q WQR K W C E M � R�� I�M 
�W#� M W�
 S Q�I ' W5S M 
(S��\��E2� W�� · � J  J�¹ S M 
�� · � P  P�¹ S��	Wp
\W � M W\
 O
A
C � J � � P S M 
  P �  J R K W M � · � J  J>¹ � � · � P  Pq¹ O

[ gleJed�h�s_�Z]i � % c�Z�i � Z.�feRk���ilm�e$��i � Z�c�e o ����a�glpBed�  ��gjeR� 1 % e$���£adgh��a��f�5��e$��mlk���Z]g�i � Z o ��k^eR��e��£ad\^\
\^k^��Z]m=iha����$Z]��i=ije� ªa�i=��e$k^��ijm=k��
� %-�GV � k^m=gjZ]�Rk�eR�B��eR��iha�k^��m��»a��f� � a�msa�m=k^ijm=cfe o �f��adgjp�i � Z o ��k^eR��e���� %
a����.i � Zsg�aqp-��gle$� 1 %�i � gle o � � 1 #��9V � k^m&k^m9i � Z
mhad��Zsa�m�� · � L  ¹ Z>���>Z]��i=i � adi&k^i���e$��i�a�k^��m&��e$k^��ijm&e o ijmlk���Z
e�� � ��e$g9� � k�� � i � Z
ihad���$Z]��i&\^k^��Zs�fadmjmlZ]msi � gle o � � ��c�Z���e$glZ�glZ�a$� � k^���  (� · V � k^m&glZ]�$k^e$��k^m���Z]\^k���k^ijZ���c�p.i � Z
��eRijijZq��\^k^��Z�k^�B±Gk^� o glZ-~\G�� ¹ &9\^k^��k^�fa�ilk^����i � k^m=gjZ]�Rk�eR����gje�� o �>Z]m-a��Bad\^ijZ]gl�fa�ilk��RZ-��Z��f��k^ilk�eR����eRg	� · � L  ¹ ¡9k^i
k^m�i � Z o ��k^e$��ed�£a�\^\bg�aqp�m�i � a�i�mji�a�gji
k^� �Fa��f��adgjZ.ihad���$Z]��i
ije  ¯a�i
mjeR��Z-��e$k^��i�k^� � %�� X[Z��]a o mjZ=1 #�1 %
k^m-aB�>e$����e$��ihad���$ZT�Jiqt�ghaqp�m���gje$� � i�a����RZ]��i-ije  � aq�RZ���e$k^��ijm�e��sihad���$ZT�f��p�k�� � %»k��£a�����eR��\^p�k���i � Z
��k^gjZq��ijk^e$��ed�°i � Z�g�aqp-�Badih� � Z]m� 1J m&cfe o �f��adgjp.e$glk�ZT�Ji�a�ilk�eR�@adi&i � Zs�feRk���i9e��bi�a����RZ]�f��p��GV � k^m&�Bad $Z]m�� · � L  ¹
k^m�i � Z o ��k^e$��ed�`a�\^\�ghaqp�m�i�a����RZ]��i�ile  i � adi�mlihadgjisk^��� ad�f��ad�$glZ]Z��sk^i �  1J m�c�e o �f��a�glp�e$glk�ZT�Ji�a�ilk�eR�Badi&i � Z
��e$k^��i�ed�*i�a����RZ]�f��p��

&9��\�a�gl�$k^��� �¯��gle��Jk���ZTm���e$glZ�mji�a�gjilk^���¦��e$k^��ijm���eRg-i � Z�i�a����RZ]��i�g�aqpJmqt&mle¦k^i��]a���e$��\^p¨a$��� �feRk���ilm�ile
� · � L  ¹ �&³�k^�f��Z	� ·  L � ¹ k^m&i � Z ��eR����\^Z]��Z]��i�e��bi � Zsk^�JilZ]gjk^eRg&e��
� · � L  ¹ t$i � Z�m�a���Z£adgj� o ��Z]��i9m � e��sm[i � adi
gjZT��e���k^���-��e$k^��ijm=��gle$�  a�\^mle�a$����msile�� · � L  ¹ � �

6�798:8:;��,> � PHEV�R� I �;W�R���S��+W�) I ��
 �;W &�E�W M ��W�� �&

� � S��	Wh��W � M W\
1S�� W � � � S�� M W\
;� M P W\�	R�� IdM �]O X I S M 
 � X�X � K S��
S M � M%$ W\� R�� I�M � I R K S2R � � U I �	� R K � �]O �f�	S M�Q W ER�*W\
8R I �1W	�TU%W R K We��W���E � R�� O A
C2� 3� S M 
 � 3� Q W R K We��WTU
� I�M �
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c�g�a�gjp.mjp�mlijZ]��� ® � ATM RTW�� M SVR�� I�M S � 	 IdM�C W���W M �	W I�M � SVR3R�W�� M�� W\� I U M ��R�� I�M�� A 	�� � �dtd�fa��RZ]m�~\GRy ��~\G\L�tqV � Z
r�ad� o ZRtf³�Z]��ijZ]��c�Z]g-²�{R{$~��
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