
��� �����	��

��������������������������

� �!
#" $��&%'���)(*��" ��+,�-%.�,
#� 

�
/ 

����0��1�2�,���43��,%5� 6 �1�5�

728�9;:=<?>=@�A�BC@ED,FHGJI;8LK;BM9N:
OQPLISRTF;UVBM>=8LK;8�9;:�WX>=9;:�Y=FH>=9;K[Z\P]>_^a`Mb,<Scdb�<fegBM9SD

hjidk,lTmon]p=l

qr9js?P;BC<\<fP;8�^fsut]>=tvb�^�FLw\b�tN^ab�<fb�9xsys?PN^ab�b�KNBM<fsaBM9;z{s\9gI;@
b�^fBMz�>=`vsa^ab�>_s?@
b�9xs?<�|}8�^uBM@
@
b�^a<fb�K#~�8�IN9;K��
>=^fBMb�<dw�BCs?P�KNBC��b�^ab,9xs	@�>=<f<.K;b�9N<aBCsr�1s?P]>=9�saP;by<aIN^a^a8=I;9;K;BC9;:��]I;BMKQ�dW�by<fs�>_^fs.w�BCsaP�<a8�@
by~]>=z�eg:�^f8�I;9;K
BM9�|}8�^a@#>_s?BC8�9�8�91saP;b\BC@#@
b�^f<ab�K-~�8=I;9;K]>=^��1@
b,saP;8LK�>=9;K�B�s?<d>=t;t;`CBMz�>_s?BC8�9-BC9-saP;b\@
8�KNb�`MBC9;:S8=|H~;BM8=`M8�:_�
BMz�>=`]�]I;BCK;<��5�yPNb�<ab,`Mb,z,s?b,K�9gI;@#b,^aBCz�>=`Hb{�N>=@
t;`CbSKNb�@
8�9;<fsa^?>_sab�<2s?P;b�t�8=sab�9xs?BM>=`HBM9
@#8LK;b,`MBM9N:�z,8�@
t;`Mb��
~;BC8�`M8�:=BMz�>_`=�]I;BCK;<'BC9g�=8�`C�LBC9;:�z�P;>=^a:�b,K�t]>=^�s?BMz,`Mb,<dI;9NK;b�^d~�8=saP1�LBM<fz�8�I;<d�]I;BMK1>=9;K�b,`Mb,z,s?^f8�egBM9;b{s?BCz2|}8�^fz�b,<��

D����{�o�������\��� �}�¢¡£�¢�T�¥¤���¦'§����¢¨o¤�©y���¢¡«ªf��¬®­Tª�¡¯¤f� ª°¤a��±v²³¤�´¶µH�,�¥·�¸³�o¡¯¹,¤����º¡¯�}»{±v¼,½T¾�§�¤���ª°¤f�u­��¢�¥¤f¤°�a±v²®¤f´¶µH�{�¢·�±H²Jµ
¾f¿,¿o¾?¼
RÁÀd¤�Â_���¥�¥©u¤����®��¦H���{©uÂo�T�¢¤��d­oª°¡«¤�� ª�¤{±o¸®� ¡¯¹,¤����º¡¯�}»���¦H�Q��¬«¡£¦Ã�,�¥� ¡«�u���³­T�{���¢�uÄÅ���¢Æ �����o±T­T�������\ÄÅ�{�¥Æ �{�¢� ± �QÇ�È{Éo¾a¿{Ê

Y Àd¤�Â �{�º�¢©u¤����2��¦J§�¤aª�¨ ���o¡Ëª��{¬HÌH�oÍ,¡¯� ¤�¤��¢¡«�oÍ ±LÎ;�,¬¯»��¢¤fª�¨o�o¡Ëªu¸®�o¡«¹{¤f�¢�¥¡¯�}»{±N­T¡£Ï�§�¤°�¢�¥��ÐL¤aª�¨Ñ��¤f���¥¤��a±�ÄQ�¢���{·�¬¯»��g±�²Jµ
¾{¾?¼�¿ ¾{±,�¥¨o¤	ª��{�¢�¥¤a�ºÂ=�{� Òo¡¯�oÍu���o�¥¨o�,�f±�ÏT´Å���oÍTÓdÂ_�,¬¯»,Ô ¤aÒT�

Õ I;~;@
BCsasab�KÅÖ.×_9;K&Ø[qr�ÙZ\8�9N|}b,^ab,9;z�b�8�9[Z\8�@
t;INs�> s?BM8=9]>=`ÅÚd`MI;BCK*>=9;K Õ 8�`MBCKÛØ[b�z�P;>=9;BMz,<

Ü�Ý{Þ ß\à áaâ ã�ä�å\BC8�`M8�:=BMz�>_`dÚd`MI;BCKÅæJqr@#@
b�^f<ab,KXå\8=I;9;K]>=^��çØ[b{s?P;8LKÅæ'Z\8�@#tNINs?b,^�Ø[8�KNb�`MBC9;:;ædZ\8�@
t;INs?> �
s?BC8�9]>=`ÅØ[b�z�P;>=9;BMz,<�ævc'>_^fs?BCz�I;`M>_s?bV�;8ow��

è é ��%5�.
*0�����%5��

�

�yP;b-z�8�I;tN`MBM9N:
8_|5�]I;BCK;<�>_9;K&<f8�`MBCK;<�BM<ys?P;b�z�b,9xs?^?>_`³|}b�>_s?I;^fb-BC9ÛsaP;b1<�s?I;K��[8_|'s?PNb1@
b�z�P]>=9NBMz�<S8=|ds?P;b
P;b�>=^fs�F®>=^fsab�^aBCb�<,FQ��b,BM9;<,FJ@#BCz�^a8Lz�BC^az,I;`ê>_saBM8�9QFH>=9;KÁt;I;`C@#8�9;>=^f�Û~;`C8�8LK&�]8Tw���ëSb,�=b�^fsaP;b�`Cb�<f<�FJs?P;b�@
8LK��
b�`CBM9;:�8_|u<fsa^a8�9N:[P;b,@#8LKN�L9]>=@
BMz1BM9xs?b,^?>=z{s?BM8=9Áw�B�s?P��]b��NBC~;`MbÑ<�s?^aINz,s?IN^ab�<-BM<�8=|�sab�9ç`MBC@#B�s?b�K&~g�Á<fb,�=b�^ab
�]I;BCKÁ@#b,<aPÁK;BM<�s?8�^�s?BC8�9;<�>=^f8�I;9;KÁ<�s?^aINz,s?IN^ab�<�b{��tvb�^fBMb�9Nz�BM9N:Û`M>=^a:=b�K;b,|}8=^a@#>_s?BC8�9;<����yP;b,<ab
z�8�@
t;INs?> �
s?BC8�9;<58_|�s?b�9
^ab,ìgI;BM^fb�>=K]>=tNsaBC�=by@#b,<aP;BC9;:Vw�P;BMz�P
BM<.BC@#tN^?>=z{s?BMz�>=`LBM9�s?PNby@#8LK;b�`CBM9;:�8=|QKNb,|}8�^f@�>=~N`Mb\z,b�`C`M<
BM9xsab�^?>_z,s?BC9;:�w�BCsaPÛ�LBC<az�8=I;<y�]I;BMKÛ>=9NKÛ�]b���BM~;`CbV��b�<f<ab,`M<��

í



�yP;b�BM@
@
b�^a<fb�K[~�8�IN9;K]>=^��&@
b,saP;8�KÛwu>_<�8�^aBC:�BM9]>_`M`C�#K;b{��b�`C8�tvb�KÁ~x��c³b�<aegBC9 ����� |}8�^�saP;b1z,8�@
t;I��
s�> s?BM8=9 8=|�~;`C8�8LKX�]8Tw�<�BM9xsab�^?>_z,s?BC9;:&w�B�s?P s?PNb�P;b�>=^�sÑ>=9;K¶PNb�>=^�s��_>=`C�=b�<��çq�s�P]>_<�<aBM9Nz�b�saP;b�9 ~vb�b�9
b{�Lsab�9;K;b,K¶s?8[saP;^ab,b{��K;BM@
b�9;<fBM8�9;>=`.P;b�>_^fsf�¢�]8Tw BM9xs?b,^?>=z{s?BC8�9;<->=9;K¶>*�=>_^aBMb{sr�ç8=|y8=saP;b�^�~;BM8=@#b,z�P]>=9;BCz�<
t;^f8�~;`Mb,@#<,F=w�P;BCz�P
BC9;z�`CI;K;b,KÑsaP;byK;b,<aBM:=9
8_|�tN^a8�<�s?P;b{s?BMzyz�>=^aKNBê>=z\�_>=`���b,<��¢Ø[z���INb�b�9�>=9;KÑc³b�<aegBC9ÅF í�	�
 �
�
����� F�<�w�BM@
@#BC9;:Ñ@#8_s?BM8=9;<y8=|.@#>=^aBC9;b�w\8=^a@
<��¥ÚH>=INz�B³>=9;K&cdb�<fegBM9ÅF í�	�
�
 � × ��� FHw�8�8LK&t;IN`Mt��;~�b,^�KN�x�
9]>=@
BMz,<�� Õ s?8Lz�egBMb�>_9;K�WXb{sasa8�9ÅF í�	�	�	 � 	 ��� FQw\>���b�t;^f8�t]>=:x> s?BM8=9&BM9&z�8Lz�P;`Mb�>��¥å\b{��b�^,F í�	�	 × � 
 ��� FJ>=9;K
~;BC8��]`M@)t;^a8Lz�b,<a<fb�<��ºÚH8=:�b�`C<a8�9 Ý��������MF í�	�	�� � í ��� � ��b�z�b,9xs?`C�=Fus?P;bÛb{�Lsab�9;K;b,KEBM@
@#b,^a<fb�K ~�8=I;9;K]>=^��
@
b,s?PN8�K!�#".q°åyØ � w\>=<�>=`C<a8-t;^a8�tv8�<fb�Kjs?8-@#8LK;b,`vsaP;b
Ý�$%�'&�á?Ý2<aI;~;@
b�^f:�b�K�b,`ê>=<�s?BCz�<�s?^aINz,s?IN^ab�>=<\>1z�8�`Ã�
`Mb,z,saBM8�9�8=|H9;8LK]>=`gtv8�BM9xs?<dz�8�9N9;b�z{s?b�K�saP;^a8=I;:�P�>S^ab�:=I;`ê>=^(�]9;B�s?b�b�`Mb,@#b,9xs'@
b,saP;8�K)�¥Ú*"2Ø � 8�^d@
b�<fP;`Mb,<a<
^ab,t;^a8LK;I;z,BM9;:Ñe_b�^a9Nb�`®t]>=^�s?BMz,`Mb�@
b,saP;8�K+�'��A�c2Ø � �}WX>=9;:#>=9;KÛGJBMIQFH×�,�,x× � í , ��� �

- . �	
0/�+��V" 1 ���'���	��$&%5��

�

Z\8�9;<fBMK;b,^j>=9 BM@
@#b,^a<fb�K �]b{��BM~N`Mb&<�s?^fI;z,saI;^ab[z�8�9xs�>_BM9;b,K BM9 >��LBM<fz�8�I;<#BM9;z,8�@
t;^ab,<a<aBC~;`Mb��]INBMK w�B�s?P
tvb�^aBC8�KNBMzV~v8�I;9;K;>=^f�*z,8�9;K;B�s?BM8=9;<��.�yP;b�BM@
@
b�^a<fb�K*b�`M>=<fsaBMz�<�s?^aINz,s?IN^ab�BM<S>=<a<fI;@
b�K*s?8
P]>���b->
K;b,9;<aB�sr�

2 saP]>_s�BC<us?P;b�<?>_@#b�>=<usaP;b��]I;BMKQ�
GJb,s435� m7698 � >=9;K;:7�=< 698 � <fs�>_9;K-|}8�^ÅsaP;b2b�`ê>_<fs?BCz*�]~vb�^®t�8=BM9xs®|}8�^az,b�>_9;K�saP;b2z�8�^f^ab�<ft�8=9;K;BM9N:�b{�Qb,z,s?B���b

~v8�KN�[|}8�^az,b�BM9�saP;b��]I;BCKçKN8�@�>_BM9�>_s�s?BM@
b 8 w�P;b�^fb�s?P;b�<fI;~;@
b�^a:=b�Kçt�8�BC9xs�>=9;K�s?PNb��]I;BMK�KN8�@�>_BM9
>=^fb�^ab,t;^ab,<ab�9xsab�K ~g� > G®>=:�^a>=9;:�BM>=9 t]>_^?>=@
b,sa^aBMz[z�8L8�^aKNBM9]>_sab m?> �'@BA 6 @�C 6 @ED � >=9;K saP;bF".I;`Cb�^aBM>=9
z�8L8�^fK;BM9]> s?bG<.Fu^ab,<atvb�z{s?BC�=b�`����IHVb,9;8=sabKJ�>=<
s?P;b[K;8�@#>=BM9�8=|�BC9N�]I;b,9;z�b&8�^#<fI;t;tv8�^fsj>_sas?>=z�P;b,K s?8
b,�=b�^��#BC@#@
b�^f<ab,K
b,`ê>=<�s?BCzu9;8LK]>=`]tv8�BM9xsMLN� m7698 � Fg>=`M8=9;:�>�<fBM9;:=`Mby<a@
8L8=s?PÑ<aIN~;@#b,^a:�b,K�b,`ê>=<�s?BMzO�;~�b,^QP(R�F
s?PNb�b,`ê>=<�s?BCzS�]~�b,^yt�8=BM9xsy|}8�^az,b;35� m7698 � BM<�b{�=>_`MI]>_sab�KÛ>=<

35� m7698 � >UT ��V l �
TXW
6 � í �

w�P;b,^ab�V ^fb�t;^fb�<fb�9xs?<�s?PNb�s?b�9N<aBM8=9Áw�B�s?P;BC9&s?PNb��]~�b,^�F l BC<�s?PNb�I;9;BCs�s�>=9;:=b�9xs���b,z,s?8=^�F®>=9;K W <fs?>=9;K;<
|}8�^usaP;b�>=^az�`Mb,9;:=saPÅ�
ë�8=saBMz,b-s?P;>_sV> s�>#sr�Lt;BCz�>=`³t�8=BM9xsZY-F�saP;b1^fb�<aIN`Cs�>_9gs�|}8�^az,b�3O[çBM<�K;b,sab�^a@
BM9Nb�K�~x�*s?P;b\�]~�b,^�z,8�9��

×



�]:�IN^?>_saBM8�9�>=9;Kj@#>_s?b,^aBM>=`Ht;^a8�tvb�^�sr���	Ú]I;^�s?P;b,^a@
8�^ab_F�B�|Ås?P;b,^ab�>_^ab��
>=^fz�<ut]>_<a<aBC9;:1saP;^a8�IN:�P�s?PNbVt�8=BM9xs
Y1FH>_<a<aIN@#BC9;:�s?P]> s�b�>=z�P �]~�b,^�P]>=<�>�z�8�9N<fs�>_9gsSs?b,9;<aBC8�9)V�FNs?P;b�9;8LK]>=`�|}8�^az,b\3O[4�=< 698 � BM<yz�>_`Mz�IN`ê>_sab�K
>=<

3O[*��< 698 � > ��� � A 3
�
[ � m7698 � > ��� � A T

�=V l
�
[ �

TXW
6 �¥× �

w�P;b,^ab l
�
[ ^ab,t;^ab,<ab,9gsa<�saP;b�I;9;BCsys?>=9;:�b,9xsS�=b�z{s?8�^�8=|ds?P;b��	��
1>=^az�> sys?P;b�tv8�BM9xs Y1�

�yP;b�^fb,|}8�^fb=FJs?PNb�:�8T��b,^a9;BC9;:�b�ìgI]>_saBM8�9N<�8=|	s?P;b1�;I;BMK���<fsa^aI;z{s?I;^fb�BM9xs?b,^?>=z{s?BM8=9�<f�L<fsab�@ BC9x��8�`���BC9;:�>
<aBC9;:�`CbV<a@
8�8_s?P*<aI;~N@#b,^a:�b,K[b,`ê>=<�s?BMzS�;~�b,^ P(R\z�>=9Û~�b�<fs?>_s?b,K&>_<

2 � T
�
T 8���������� � > � ���������

C ��� : 6 ��� �
� �!� > , 6 � �7�
:7��< 698 � > "$#&% 35� m7698 �(' �=< � LN� m7698 � �() W 6 � ���

� �'LN� m7698 � 698 � > "!* � ��< 698 �+' ��< � LN� m7698 �9�+) < 6 � � �

w�P;b,^ab � �=< 698 � F � �=< 698 � F 2 F³>=9;K � ^ab,t;^ab,<ab,9gs�s?PNb��]I;BMK��=b�`M8Lz�B�sr��FJt;^fb�<f<aI;^fb=F³K;b�9;<fBCsr�=Fd>_9;KÁKN�L9]>=@
BMz
�LBM<fz�8�<fBCsr��8=|³s?PNb��;I;BMKÅ�
ë�8=sab
saP]>_s�s?P;b
`MBC9;b�BM9xsab�:�^a>=`M<�>=^fb
tvb�^�|}8�^a@
b�Kç|}8�^�>=`M`ds?P;b#<aI;~;@
b�^f:�b�K�b�`M>=<fsaBMz��]~vb�^�`MBM9Nb�<�>=9;K

s?PNbVz�8�^f^ab,<atv8�9;K;BC9;:�9;8LK]>=`H|}8�^az,b�<y>_^ab�KNBM<fsa^aBC~;INs?b,K�>=<�~�8LKN�
|}8�^az,b�<\BC9�s?PNb��]I;BCK�K;8�@#>=BC9Å�-,�`�s?P;8=I;:�P
".ìg<��4�	� � >=9;K � � � z�>=9&~vb�<a8�`���b,K[w�BCsaPÛ�_>=^fBM8�IN<�ë�>���BCb�^°� Õ sa8�e=b,<�<a8=`C��b,^a<,FvB�|dsaP;b��]I;BMKÛb�ìgI]> s?BM8=9;<�>_^ab
K;BC<az�^fb,saB/.�b,K�8�9Á>j^ab,:�I;`M>=^Z".I;`Cb�^fBê>=9�`M>_sasaBMz,b=FÅ>#K;BM<fz�^ab{s?B0.�b�KÁÚH>=<�s�Ú]8�I;^fBMb�^��d^a>=9;<�|}8�^a@�BM<�b�@
t;`M8T��b,KÅF
w�P;BCz�P z�>=9 :�^ab�>_s?`�� BM@
t;^f8o�=bjs?P;b�z,8�@
t;INs�> s?BM8=9¶b21
z�BCb�9;z{��� q�sÑBM<�z,`Mb�>_^1s?P]> s0"	ìH��� � � ^ab,t;^ab,<ab�9xsa<
s?PNb�b�ìgI]>_saBM8�9&8=|	@#8_s?BM8=9[|}8�^�BM@
@#b,^a<ab,K&~v8�I;9;K;>=^f�[t�8=BM9xs?<,FÅ>=9;KÁ>_`M<a8#BM@
t;`MBCb�<�s?P]> s�s?PNb�BM@
@#b,^a<fb�K
~v8�I;9;K]>_^f�[t�8�BC9xs?<�@
8T��b�> s�s?PNb�`M8Lz�>=`J�]INBMK&�=b�`M8Lz�B�sr�&BC9xs?b�^ft�8=`ê>_sab�K[saP;^a8=I;:�P&saP;b�<?>_@#b-K;BM<fz�^ab{s?B0.�b�K
K;b,`Cs�>V|}I;9Nz,s?BC8�9ÅF�w�P;BCz�P#BC<	b�ìgI;BC�_>=`Cb�9xs.s?8�s?PNbS9N8_�r<f`MBMt�z,8�9;K;B�s?BC8�9Ñ>=`M8=9;:Vs?P;b��]I;BCK��r<�s?^fI;z,saI;^ab�BM9xsab�^f|º>_z�b
� � � �43B� �

�



� � ��" �V�2���S�1+ . �.
*�S��0����.���

Z\8�9;<fBMK;b,^�srw\8�sr�Lt;BCz�>=` �]~�b,^a<�� � í >=9;K��Xz�8=9;9;b�z{s?b,K >_s1s?P;b�tv8�BM9xs���F5s?P;b�9N8�K]>_`�|}8�^fz�b�>_s1s?P;b
tv8�BM9xs���BC<\K;b{s?b,^a@
BM9;b,K�~g�#s?b,9;<aBC8�9;<\w�B�s?P;BC9�s?P;bVsrw�8Ñ>=K��a>_z�b�9xs �]~vb�^f<	� � í >=9NK
�#s?P]>_sy>=^abV`CBM9;e_b�K
s?8jsaP;BM<�t�8�BC9xs����yP;bÑ<aI;~N@#b,^a:�b,Kçb,`ê>=<�s?BCz1tv8�BM9xs��&BC<V<aI;~��fb�z,sab�Kçs?8js?PNb��]I;BMK�|}8=^az�b�
��=FQw�PNBMz�P�w�BM`C`
~]>=`M>=9;z,b�saP;b1^fb�<aIN`Cs�>_9gs�b�`M>=<fsaBMz�9;8LK]>=`J|}8�^az,b 3��_���yP;b-�]INBMK[|}8=^az�b�
���BM<�b�9xs?BC^ab,`C�*K;b,t�b,9;K;b�9xs�I;tv8�9
s?PNbVs?b�9N<aBM8=9GV����%A\>=9;K)V��=F;B�|®s?P;b�b,`ê>=<�s?BMz�<fs?^fI;z,saI;^ab�P]>_<us?P;b�<a>=@#b�KNb�9;<fBCsr�*>=<usaP;bV�]I;BCKÅ����8Tw�b,�=b�^�F
BC|Qs?P;b�b,`ê>=<�s?BMzS<fsa^aI;z{s?I;^fb�P]>=<y>�KNBC��b�^ab,9xsyK;b�9N<aBCsr�=FNs?PNbV<aI;^f^a8�IN9;K;BM9N:1�]I;BCKj|}8�^az,b�
���@�I;<fsy>=z�P;BMb{��b�>
KN�L9]>=@
BMzSb�ìgI;BC`MBC~;^aBCI;@ w�BCsaP#saP;bVK;B��Qb,^ab�9Nz�b�8_|Js?P;b�^ab�<fI;`Cs?>=9xsu9;8LK]>=`H|}8�^fz�bS3���>=9;K�saP;bSH��4,�`Cb�@�~vb�^�s
|}8�^fz�b���� � q�|�saP;b*`MI;@
t�b,K @�>=<f<Ñ>=9;K s?P;bÛ>=z,z�b,`Mb�^a>_s?BC8�9 8=|Ss?P;b*tv8�BM9xs�� >=^ab*K;b,9;8=s?b,K >_<�� >=9;K
n �_F³^fb�<ft�b,z,s?B���b,`C��F®s?PNb H��4,�`Cb�@�~vb�^�sV|}8�^fz�b ����z�>=9ç~�bÑb{��t;^fb�<f<ab�K >=< � � n ���Ñ�yP;b�^fb,|}8�^fb=F®s?P;b�|}8�^fz�b
b{��b,^fs?b,Kj8�9
s?P;b��]I;BCK#~x�Ñs?P;bS<aIN~;@#b,^a:�b,K�<�s?^aINz,s?IN^abV> s�saP;b�tv8�BC9gs!��BM<	b�ìgI]>_`vsa8�saP;b�9N8�K]>_`H|}8=^az�b 3��
BC|³s?PNb�<�s?^fI;z,saI;^ab-P]>=<ys?P;b�<?>_@#b�K;b,9;<aB�sr�Û>=<�s?P;b��]I;BCKÅF]8�^�3�� � �"��B�|dsaP;b�<fsa^aI;z{s?I;^fb-P]>_<�>ÑK;BC��b�^fb�9xs
K;b,9;<aB�sr���yë�>_s?I;^a>=`M`���F;saP;b-KNBM<fsa^aBC~;INs?BC8�9*8=|'saP;b�9;8�K;>=`Å|}8�^az,b-BC9K".ìH� � ��� ^ab,t;^ab,<ab,9gsa<�s?PNb-K;BC<fsa^aBM~NINs?BC8�9
8=|³s?P;b�^fb�<aIN`Cs�>_9gs��]INBMK�|}8�^az,b�<S>_s�9;8LK]>=`Jtv8�BC9gsa<�>=<ys?P;b�b,ìLINBC�_>=`Mb,9xs�~�8LKN�j|}8�^fz�b,<��
�yP;b�^fb�>=^fb�s?P;^fb�b1KNBC��b�^ab,9xsSsa^ab�>_s?@
b�9xs?<S8=|ds?P;b�BM9;b,^fsaBê>�b,��b�z{s?<�8_|'s?PNb-<fI;~;@
b�^a:=b�K&tv8�BC9gsa<�BC|³s?P;b

BM@
@
b�^a<fb�K ~v8�I;9NK]>=^f�XP]>=<�K;B��Qb,^ab,9gs�K;b�9;<fBCsr� |}^f8�@ s?P;bj<fI;^a^f8�I;9;KNBM9;:��]I;BCKÅ�$#&%]Ý('	á?ã��*)�Ý��+%]à�â�BM<
s?PNb
<�s?^a>=BM:�Pxsf|}8�^fw\>=^aKçb�@
t;`C8o�L@
b�9xs�8=|�s?P;b0H��4,�`Mb,@�~vb�^fs�|}8=^az�b � � n F³w�P;b�^fb,� >=9;K n <fs?>=9;KÁ|}8�^
s?PNb1z�8=9;z�b,9gsa^?>_sab�K�@#>=<f<V>_sSs?P]> s�<fI;~;@
b�^a:=b�K�tv8�BM9xs�>=9;KÛs?P;b-z�8�^f^ab,<atv8�9;K;BC9;:j>=z,z�b,`Mb�^a>_s?BC8�9Å�yqr9Ûs?P;b
>=z{s?I]>=`v9gI;@
b�^aBCz�>=`vBM@
t;`Cb�@
b�9xs�>_saBM8�9QF�s?P;b.- ��
�<fsab�t*>=z,z�b�`Cb�^a>_s?BC8�9j>_s�s?P;b�BM@
@#b,^a<ab,K�~v8�I;9;K;>=^f�#t�8=BM9xs
��BM<yK;b,9;8=s?b,K&>_<

n0/� > � /� � � / �%A�1 8 6 � 3��
w�P;b,^ab � /� ^ab,t;^ab,<ab�9xsa<[s?PNb�BM@
@#b,^a<ab,KE~�8=I;9;K]>=^��Etv8�BM9xsj�=b�`M8Lz�B�sr�E>_s�saP;b�s?BC@#b&<fs?b,t2- w�P;BCz�P BM<
K;BC^ab�z{s?`��jz�>_`Mz�IN`ê>_sab�K�w�BCsaP�".ìH� � FH>=9NK 1 8 BM<us?PNb�saBM@
b�<fsab�tÅ�
#&%]Ý�ãTÝ43�àB$vâ�)�Ý��5%]à�â�BM9ÛK;b�>=`MBC9;:�w�BCs?P*s?PNb-@#>=<a<�8=|'BM@
@#b,^a<fb�K*~�8=I;9;K]>=^fBMb,<Sb,@#tN`M8T�L<�>Ñt�b,9]>=`�sr�

�



BMKNb�> � � � ���d8
K;8#saP;BM<,F;w\b5�]^f<fs�BM9xs?^f8�K;INz�b�����8=|5>Ñ@#>=<a<fBC��b�~v8�I;9;K]>_^f�Û>=<S>Ñz�8�tx�*8=|4L,�->_9;KÛsaP;b�9
>=<f<aI;@
b�s?P]>_s�saP;b�^fb
BC<�9;8Û>=K;K;B�s?BM8=9]>=`'@#>=<f<-> sas�>_z�P;b�KÁs?8 L,�_�Ñqr9�>=K;K;B�s?BC8�9ÅFÅw�b#>_<a<aIN@#bÑs?P]> s�s?P;b
@#>=<a<fBC��b�~v8�I;9;K;>=^f������P;>=<S>
@#>=<a<.� w�P;BMz�P[P]>=<�9;8
K;BM^fb�z{s�BM9xs?b,^?>=z{s?BM8=9*w�B�s?P�s?PNb��]INBMKÅ���V9*s?P;b
8=saP;b�^�P]>_9;KÅFÅs?PNb
@#>=<f<a`Mb,<a<�~v8�I;9;K;>=^f�KL,��K;8Lb�<�BM9xsab�^?>_z,s�w�BCsaP�s?P;b��]INBMKÅFÅ9;>=@#b,`C�=FJBCsV@
8T��b,<�w�B�s?P
s?PNb�`C8�z�>=`Q�]INBMK*��b�`C8�z,BCsr�j>=9;KÛb{��b�^�s?<�|}8=^az�b�`C8�z�>=`M`��#8=9ÛsaP;b��]I;BMKQ���yP;b�z�8=I;t;`Mb�8_|'s?PNb�@#>=<f<a`Mb,<a<�>=9;K
@#>=<a<fBC��b�~�8�IN9;K]>=^��jtv8�BM9xs?<\8�z,z�I;tx�jsaP;bVb{�N>=z{s?`��j<?>_@#bVtv8�<fBCs?BC8�9;<�BM9;B�s?Bê>_`M`C��>=9;KÛ>=^fbV`MBC9;e=b,Kjs?P;^f8�I;:�P
<fsaBC�Û<atN^aBM9N:�<��.�yP;b,^ab{|}8�^ab_F;BC|®>-t]>=BM^28=|®z,8�^a^fb�<atv8�9;KNBM9;:�tv8�BC9gsa<�@
8T��b�>_t]>=^fs�FLsaP;b�|}8�`C`M8Tw�BM9N:�^fb�<�s?8�^fBM9;:
|}8�^fz�b���b�9;<fI;b�<

�,� >�� �	��� � L,� � 6 � 
 �

w�P;b,^ab � <fs?>=9;K;<�|}8�^�>�`ê>=^f:�b�<atN^aBM9N:
z,8�9;<�s�>=9xs��
Õ BM9Nz�b�saP;b�<aI;~N@#b,^a:�b,K�b�`ê>_<fs?BCz�~v8�I;9;K;>=^f� L,��BM<�9;b�I�s?^?>_`M`C�
~;IN8o��>=9xs�F � n ��P]>=<u9;8�@
b�>_9;BM9;:�|}8�^

L,� ��qr9;<fsab�>=KQF®saP;bÑ@�>_<a<aB���b�~v8�I;9;K;>=^f�
���1@#8T��b,<�~g�&s?P;b�b,ìLI;>_s?BC8�9 � n � > � �,�����Sb�^fb n ��z�>=9
~vb�z�>=`Cz�I;`M>_s?b,K�~x�&saP;b1��b,`M8Lz�B�s?BMb,<�8=|����-BM9&srw�8�s?BM@
b1<�s?b,t;<�Ö n � > � � /� � � / �%A� �
� 1 8 FQw�P;b,^ab � �1BM<
s?PNb��=b�`M8Lz�B�sr�j8=|����_Fv>=9NK[K;B��Qb,^ab,9gs�|}^f8�@ s?PNb1>=~v8T��b�K;b �;9;BCsaBM8�9Å�	�yP;b�@#>=<a<�b,��b�z{s�BC<�9;8Tw :�BC�=b�9*s?8
s?PNb��;I;BMK*b�ìgI]> s?BM8=9Û~x�*z�P]>_9;:�BM9N:ÑsaP;b�^ab,<aI;`�s�>=9xsS9;8LK]>=`Q|}8�^fz�b;3���BM9xsa8 3�� � �,� �
ë�8=sab�s?P]>_s�saP;b�^ab�<�s?8�^fBM9;:�|}8�^fz�b � �,��>=z,saBM9;:�8=9ÛsaP;b�@�>=<f<aB���b�~�8=I;9;K]>=^���BM<�>_`M<a8
>=z{s?BC9;:Ñ8�9�s?P;b

�]I;BCKXBC9çsaP;b�8�tNt�8�<fBCsab
KNBM^ab,z,saBM8�9ÅFd>=9;Kçs?P]> s-saP;b�@#>=<a<fBC�=b#~v8�I;9;K;>=^f�çK;8Lb�<-9;8=s-BM9xs?b,^?>=z{s-w�B�s?PÁs?P;b
�]I;BCKXK;BC^ab,z,s?`����*Z\8=9;<aBCK;b�^�s?P;b#z�>=<fb�BM9Áw�P;BCz�PXs?P;b#z�8Lb21
z�BCb�9xs � :�8Lb�<�s?8Ûs?P;b
BM9 �]9;BCsr�=���yP;b�9�s?P;b
@#>=<a<f`Mb�<f<�~�8�IN9;K]>=^��GL,��>=9;K*s?P;b�@�>_<a<aB���b�~v8�I;9;K]>_^f������<aPN8�I;`MKÛ~vb�saP;b�<?>=@
b�>=9;K*s?P;b�^ab,<aI;`�s�>=9xs
|}8�^fz�b*8=|�saP;bÛ<aI;^f^a8�I;9NK;BM9;:Á�]I;BCK 
���~�b,z�8�@
b�<
b{�N>=z{s?`C� 3�� � � n �=����|�z,8�I;^f<ab=F\BM9�t;^?>=z{s?BCz�b=F �
z�>_9;9;8=sÑ~vb�BM9 �;9;BCsabj~;INsÑw�bÛz�>=9 <fsaBM`M`�e=b,b�t L,�*>=9;K����jz�`C8�<ab�~x�¶z�PN8�8�<fBM9;:Á>�<fI 1
z�BMb,9xs?`C� `ê>=^f:�b
z�8=9;<fs?>=9xs � �
#&%]Ý �5% &�áfâ�)�Ý��5%]à�âyBM9Ñs?^fb�>_saBM9;:�BC@#@
b�^f<ab�KÑ~v8�I;9;K;>=^f��w�B�s?P
@�>=<f<	BM<.s?8�I;<ab�s?PNb�z,8�9x��b�9xsaBM8�9]>_`�q°å

@
b,s?PN8�Kjw�B�s?P�BM9NP;8�@
8�:�b�9Nb�8�I;<��]I;BMK�@#>=<f<yK;b�9;<fBCsr� � í�í � � � �M�43B� F�w�P;b�^fb�saP;b�@#>=<a<y8=|®saP;b�BM@
@#b,^a<fb�K
~v8�I;9;K]>_^f�
BM<\>=<a<fBM:�9;b,K�s?8-s?P;b�9;b�>=^f~x��<fI;^a^f8�I;9;K;BC9;:1�]INBMKj~x�
s?P;bZHVBM^?>_z ' |}I;9;z{s?BM8=9ÅF�BC9�b��;>_z,s?`��Ñs?P;b

�



<?>_@#b�w\>T��saP;b�G®>=:�^?>_9;:�Bê>_9j|}8�^az,b�KNb �]9;b,K�>_s�saP;b�BM@
@#b,^a<ab,K�~�8=I;9;K]>=^��*BM<y<ft;^ab�>=K[sa8ÑsaP;b�>=@�~;BCb�9xs
�]I;BCKÅ�.�yP;b\".I;`Mb,^aBê>_9�@�>=<f<�K;b�9;<fBCsr��BC<yK;b �;9;b�K[~g�

2 ��< 698 � > 2 � � " � % � 2 R � 2 � �(' �=< � LN� m7698 � �()�� 6 � 	 �

w�P;b,^ab 2 � BC<2saP;b��;I;BMK
@�>_<a<\KNb�9;<fBCsr��F 2 R	BM<.s?P;b�@�>_<a<2K;b�9;<fBCsr�
8=|ÅsaP;b�BC@#@
b�^f<ab,K#~v8�I;9;K;>=^f�=F <�BC<.s?P;b
".I;`Mb,^aBM>=9Ñz�8L8�^aK;BC9]>_sab=F � R ^fb�t;^fb�<ab,9xs?<\saP;b�<f8�`MBCKÑK;8�@#>=BM9ÅFg>_9;K L BM<.s?PNb�t]>_^?>=@
b,sa^aBMzy^fb�t;^fb�<fb�9xs�>_saBM8�9
8=|³s?P;b�BC@#@
b�^f<ab�K*~v8�I;9;K;>=^f��`C8�z�>_s?BC8�9Å�
�yP;b�K;BM<fz�^ab{s?b�|}8�^f@ 8=|³s?P;b�>=~v8T��b�b{��t;^fb�<a<fBM8�9[BM<�>=<y|}8�`C`M8Tw�<�F

2 / �=< � > 2 � � � � � 2 R � 2 � �(' 
 �=< � L / � � 1 � R 6 � í , �

w�P;b,^ab ' 
 BC<�saP;b
<?>=@
bÑK;BM<fz�^ab{s?B0.�b�K�K;b�`�s�>j|}I;9;z{s?BC8�9�b,@#tN`M8T��b,K�|}8�^�s?PNb#K;BC<fsa^aBM~NINs?BC8�9�8=|\saP;b
9;8�K;>=`
|}8�^fz�bÛ>_s�s?PNbÛBC@#@
b�^f<ab,K¶~�8�IN9;K]>=^���F � <�s�>=9;KN<
|}8�^�saP;b*K;BM<fz�^fb,s?B0.�b,K <f8�`MBCK¶9;8�K;>=`utv8�BM9xs?<,F\>_9;K¶s?P;b
BM9Nz�^ab,@#b,9xs�>=`Q�=8�`MIN@#b 1 � R BC<�8=|�s?b,9ÛKNb�9;8=sab�K&>=<�� D �
ë�8=sab1s?P;>_s�>_|�sab�^�saP;b�>_K;K;BCsaBM8�9;>=`®@�>=<f<V8=|.saP;b�BM@
@
b�^a<fb�K[~�8�IN9;K]>=^��&BC<�s?^a>=9;<�|}b�^ab,K�s?8�saP;b�<aIN^��

^a8=I;9;K;BC9;:S�;I;BMKÅF s?P;b2z�8=@#tv8�<aB�s?b	@#>_s?b,^aBê>_`X�}�]I;BCK-tN`MI;<³BM@
@#b,^a<fb�K�~�8�IN9;K]>=^�� � BM<®<fsaBM`C`xBM9;z,8�@#tN^ab�<f<aBC~;`Mb_F
b,�=b�9&saP;8�I;:=PÛsaP;b ".I;`Cb�^fBê>=9Û@�>_<a<�K;b�9N<aBCsr� 2 ��< 698 � BM<�9;8#`M8�9;:=b�^�>Ñz�8�9;<�s�>=9xs�� ��8Tw�b,��b,^�F�~�b,z�>=I;<fb18=|
s?PNBM<S9;8�9gI;9;B�|}8�^a@4@#>=<a<�K;b�9;<fBCsr�=F�w�b�z�>=9&9;8j`M8=9;:�b�^Sb�@
t;`C8o��saP;b1KNBM<az,^ab{s?B/.,b�K�ÚH>=<�s�Ú]8�I;^fBMb,^��³^?>=9N<��
|}8�^f@ <a8=`C��b,^��¶�yP;b,^ab{|}8�^ab_F\BM9 saP;b�s?P;BC^aK @
b,s?PN8�KÅF.w�b*b�@
t;`M8T�¶>_9�B�s?b,^?>_saBC��b�tN^a8Lz�b�KNI;^ab_F�b_�¯:;��F	s?P;b
@�I;`�s?BC:�^aBCK�@#b{s?P;8LK�|}8�^	s?P;b�<a8�`CINs?BC8�9
8=|Ås?PNb�K;BC<az�^fb,saB/.�b,KjBM9Nz�8�@
t;^ab,<a<fBM~;`Cb�ë�>T�LBCb�^�� Õ s?8=e=b�<�b�ìgI]>_saBM8�9N<��
qr9#saP;bS@�I;`CsaBM:�^fBMK�@
b,saP;8�KQF�>�z�8�^f^ab,z,s2wu>��Ñs?8-<at;^fb�>=K�saP;bS@�>=<f<�8_|ÅBM@
@
b�^a<fb�K
~�8=I;9;K]>=^���s?81>�<fb�^aBCb�<
8=|d:�^?>_K;I]>=`C`C�#z�8x>=^f<ab,9;b�K[@#b,<aP;b,<SBC<S>=<u|}8�`M`C8Tw�<�Ö

2 / � 
 �=< � > 2 � � " � % � 2 R � 2 � �(' � 
 ��< � L / �()�� 6 � í�í �

P;b,^ab��	�*<�s�>=9NK;<u|}8�^�saP;bV:�^fBMK�w�PN8�<ab�@
b�<fPgw�BCKNs?P�BC<
���
�ÅF�w�P;b,^ab���BM<�saP;b�@
b�<aPxw�BCKNs?P�8=|JsaP;bS�]9;b,<fs
:�^fBMKÅF ' � 
 @
b�>=9N<us?P;b�K;BC<az,^ab,saB/.,b�KÛK;b�`�s�>1|}I;9;z{s?BC8�9*8�9*>�:�^aBCKjw�BCs?P*<ft]>=z�BC9;:������ÅFH>=9;K 2 / � 
 ��< � BM<�s?P;b

�



V
0.0035
0.0030
0.0025
0.0020
0.0015
0.0010
0.0005
0.0000

-0.0005
-0.0010
-0.0015
-0.0020
-0.0025
-0.0030
-0.0035

Vertical Velocity
U
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