
���������
	�����
�	�����	��
��	������������ ��� �"!��#�$�&%���	���'(���)� *+��
���,�	���-.�0/
��� �1!�� 23�)�1��! *4�1��	��#����-�5

687:9�;=<?>A@=BC9ED�FG7:HIBJ9LKMBJN�O�P�QSRTBCNUH#V?WYXJXCWZKM[\>A@=]T^AWY<=@_R_>A`a[b<?>cXJX

D�9�;=>A`a7bd&9�@I7MWce�f
>A`g7:<�Q?hi7bd&WY[a;=<=9�`bBJNE>A@G]Tj1XJ>A@=9�7:>A`ak�6lN�BC9�@=N�9�[
RT>A[b[b>ANU<IF=[b9L7b7:[nmo@=[a7bBC7:Fl7:9pWAerqr9�NU<=@=WYXCWYsAk
tcucvUwZtlwYw Q=xYx�R_>A[b[b>ANU<IF=[b9L7b7b[�hzyA9
{i>Ad�|=`aBJ]=sA9AQ}RTh�~�� wZ�Y�

� >c7b[bWY@ � �S� `a9�sYs

� h06lh � Wl]=]=>A`b]T6l;?>cN�9�V$XJBCsY<�7M{�9�@�7b9�`
� >A|SWY`b>c7:WY`gk(e�WY`M�Mk8]=`bWY[a;=<=9�`bBJN�j1`bW8N�9�[b[b9�[

� `b9�9�@I|S9�XC7�QSR_D��A~�xYx w

���U�o�S�����b���M�U�Z�b�A�:�U�8� >AN�N�9�;l7:9�]�e�WY`\;=F=|GXJBJN�>c7:BCWY@���^Y>c@8F=>A`ak��c~Y~Y~��

 �¡$¢Z£g£¥¤§¦o¨=¢ª©I«I¬­©I®n¯Z°�±¥²I¢Z£§³´¤:µ·¶p¯Z¬­¸º¹I¦¥±o¤U¨8²I«l»�¨l¸­°I¶0¤Z¼½¶p¬­±U¼¾¤§«I°?¿A¨8²�¢ª©�¤Z¹IÀYÁLÂLµÄÃZÅZÆ�µÄÀ�ÇÈÆ�ÉY¿}ÊË¯�ÌG¹GÀYÁLÂLµÄÃZÅZÆ�µ�ÇZÇÈÀ�Ç

w



*3ÍÏÎTÐÒÑÓ*ÕÔÖÐ

h×e�`b>Ad&9LK�WA`bH�BC[$]=9LyY9�XJWY;S9�]Øe�WY`�9§ÙG>Ad&BC@=BJ@Gs�[b;?>È7:BË>cXl;?>È7b7:9�`b@=[1WceÚBC@�7:9�`b>A@=@IF?>AX8yc>A`bBJ>A|=BJXCBC7ok0BC@Ø[b;=`aBJ@=s v
7:BCd&9�NU<=XJWA`bWY;=<�k8XJX$N�WY@=N�9�@�7:`b>c7:BCWY@=[p>A[p>�`a9�[a;ÚWY@G[b9�7:W#;=<�k8[bBCN�>AX1NU<?>c@=sY9�[ � h�[bBCd&;GXJBCÛ=9�]�QS7oK�W v XË>�kY9�`
|=BCW v ;=<�k8[bBCN�>AX8d)Wl]=9�Xl`a9�yA9�>AXC[1`b9�sABJWY@?>cX8`a9�[a;ÚWY@G[b9�[17bW�BJ@�7:9�`:>A@G@8F=>AXlyc>A`aBË>A|=BCXJBÜ7ok0WAe}N�WA@IyA9�NL7:BCyA9Md&B­ÙGBC@=s �
Ý 9�`g7:BCN�>AX´d)BÜÙlBJ@Gs)N�>A@_;G`bWYd)WA7:90;G`bW8]=F=N�7bBCy8BC7ok�BC@#7:<=9�[bF=`ge·>AN�9pKi>È7:9�`a[z7b<=`bWYFGsY<T9�@=<?>A@GN�9�]�@IFG7b`bBC9�@�7
[bFG;=;=XCkAQ=|=FG7iN�>A@�>AXC[bW�`a9�7:>A`b]#;=`aWl]GF=N�7bBCy8BC7ok&]=F=9n7bW�7:<=9z7:`:>c@=[b;SWY`a7iWAe�;=<�kI7:WY;=XJ>A@=H�7:WA@�|S9�XCWZKÞ68yY9�` v
]=`aF=;�ßà[ØN�`bBÜ7:BCN�>AX
]=9�;G7:< � q\<=9(|?>AXË>c@=N�9�Wce\7:<=9�[b9#;=`aWlN�9�[b[a9�[�]=9L7:9�`ad&BC@=9�[E7:<=9(`b9�sABJd)9�[�Wcez`a9�[a;ÚWY@G[b9
BJ@á7:<=9�7oK�W v XË>�kA9�`�d)Wl]G9�X � q\<G9�`b9�sYBJd)9�[)d(>�ká|S9_BJ]G9�@�7:BÜÛ?9�]â|�kã7:<G9�`:>c7bBJW�WAe�7b<=9_7:<GBJNUHI@=9�[a[�WAe
68yA9�`b]G`bF=;�ßà[nN�`bBÜ7:BJN�>AXäXJ>�kY9�`M]=FG`bBJ@Gs)[a;=`bBC@=s)>A@=]�7:<=9p9�@=]TWcerKMBC@I7b9�`Md)BÜÙl9�]�XË>�kA9�`�Q?å?ægçAå=è �
q\<=9�`a9�[b;SWY@=[a9�[M;=`a9�]=BCN�7:9�]�|�k&7b<=9�[aBJd);=XJBÜÛ?9�])d&W8]=9�Xä>A`a9ze�WYFG@=]�BJ@(>�d)WY`b9z[bWY;=<GBJ[a7bBJN�>c7:9�](e�WYF=` v

N�WAd&;?>c`a7:d)9�@�7�Qé@GBC7:`aWYsY9�@á|=>A[b9�]ê9�N�WY[gkl[g7:9�d d)W8]=9�XÄQé]G`bBCyA9�@á|�kã>�sY9�@=9�`:>AX\N�BJ`aN�F=XJ>c7:BCWY@�d&W8]=9�X�WAe
7:<G9 � WY`a7b<ëhi7bXË>A@�7:BCN � hn@=WYd&>AXCWYF=[bXÜk_[g7:`aWY@=s_N�WY@�yY9�N�7:BÜyY9&d&B­ÙGBC@=s�XJ9�>A]=[07:W�9�@=<=>A@=N�9�]ìNU<=XCWY`bWY;G<Ik8XCX
N�WA@=N�9�@I7b`:>c7bBJWY@G[EBC@�`b9�sYBJWY@G[0WAeé[b<?>AXCXJWZK�d&B­Ùl9�]íXË>�kY9�`b[)�Äå?ægçAå=èïî w �LQ´[bFGNU<ð>A[07b<=9Ø[bF=|l7:`bWA;=BJN�[ � mo@
N�WA@I7b`:>A[g7�QSBJ@�7:<=9E[bFG|=;ÚWAXË>A`M`b9�sYBJWA@=[\KM<=9�`a9�d)BÜÙl9�]�XË>�kY9�`b[z>A`b9E]=9�9�;S9�`Ø�Äå=æ¥çYåGè×ñ w �LQ=7b<=9�[a9�@=[aBC7bBCy v
BC7ok�7:W�N�WY@�yY9�NL7:BÜyY9)d&B­ÙGBC@=s(BC[�K�9�>AHA9�`�Qò>A@=]íBC@=N�`a9�>A[a9�]�d&B­ÙGBC@=s(N�>A@íXJ9�>A]�7:W�XJWZKó9�`�;G<IkI7bWY;=XË>c@=H�7:WY@
>A|=FG@=]?>A@=N�9�[ � q\<=9�@IF=d)9�`aBJN�>AXzd)W8]=9�Xz>AXJ[aWì`b9LyY9�>AXJ[�`a9�sYBCWY@=[�Wcepd&WY`a9_N�WYd&;GXJ9LÙ×|S9�<?>�y8BJWY`�QM[bF=NU<
>A[�7b<=9�BJ@�7b9�` v sAk8`b9Ø|SWYF=@=]=>A`akAQäKM<=9�`a9)>A]GyY9�N�7bBCyY9�[aF=;=;=XÜk�WAeé@IFG7:`aBJ9�@I7b[0;=XË>�k8[p>�[bBCsY@=BÜÛ?N�>A@�70`aWYXJ9�WY@
BJ@�7b9�`:>c@=@IF?>AX�7:BCd&9�[bN�>AXJ9�[ �
j1`b9�XCBJd)BJ@?>c`akê>A@?>AXÜk8[b9�[�WAe)ôºõ � ôºöÄ÷ã>A@G]ø`a9�d)WA7:9�WA|=[b9�`ayc>c7:BCWY@=[�e�`aWYd 7b<=9�ù�9�`ad�F=]?>�hi7:XJ>A@�7:BCN

q\BJd)9 v 6l9�`aBJ9�[�Q8ú�N�9�>A@ � 9�>c7b<=9�`�687:>c7:BCWY@ëûamo@=]=BJ>AüE>A@=]�7:<=9n{�W�>A[g7U>AXSýäWY@G9n{�WAXJWY`é6lN�>A@=@=9�`i>AXC[bWp[b<GWªK
þ F?>AXCBC7U>È7:BCyA9�>csY`b9�9�d)9�@�7 � q\<G9\N�WY@=N�9�;G7bF?>AXGe�`b>Ad)9�KóWY`bHE;=`bWZy8BJ]G9�[1>n7bWlWYXIe�WY`ò7:<=9M>A@=>AXCk8[bBC[$WAe}WA@=sYWYBC@=s
`b9�d&Wc7:90W8N�9�>c@TN�WYXJWY`�WY|=[b9�`ayc>c7bBJWY@=[ �

�



ÿ ���������
	���
��������

� WY@=s#7:9�`bd�Q�ôºõ � ôºö·÷�7bBJd)9�[a9�`bBC9�[pWY|=[a9�`gyA>È7:BJWA@=[0[b<=WZK"[bBJsA@=BCÛ?N�>A@�7pBJ@�7:9�`:>A@G@8F=>AX$yc>A`bBJ>A|=BCXJBC7ok�BC@�[bF=` v
e·>AN�9.@IFG7b`bBC9�@�7i>c@=]&NU<GXJWY`aWY;=<�k8XJX?N�WA@=N�9�@I7b`:>c7bBJWY@G[ � V?WY`19LÙG>Ad);=XC9AQI]?>c7:>E[a9�7:[éN�WAXJXJ9�N�7b9�])|Ú9L7oK�9�9�@ wZ�A� ~
>A@=] wZ�Y��� >c7p7:<G9(ù�9�`bd�FG]?>Thi7bXË>A@�7:BCN�q\BJd)9(689�`bBC9�[(�Äù�h1q.6G�p[aBC7:9)BJ@í7:<G9&[aF=|G7:`aWY;=BCN�>AX
sAk8`b9)[b<GWªK
7:<=>c7�[a;=`bBC@=sA7:BCd&9�@IFG7:`aBJ9�@I7#>A@=] NU<=XCWY`bWY;G<Ik8XCXzN�WY@=N�9�@�7:`:>È7:BJWA@=[�BJ@GN�`b9�>A[b9TKMBC7:<×N�WY@�yY9�N�7bBCyY9íd)BÜÙlBJ@Gs
��R�BJNU<?>A9�XJ[.>A@=]��0@?>A;�Q wZ�A��� � � mo@TN�WY@�7:`b>A[a7�Q}BJ@�yY9�[a7:BCs�>c7bBJWY@=[\|�kT687b`:>Ad)[bHÈ>�9�7z>AXé� wZ�Y��t �)WAe�NU<=XCWY`bW v
;=<�k8XJXó>A@=]ìd)BÜÙlBC@=s�9�yY9�@�7:[ØN�XCWY[b9)7:W�ú � 6 ûamo@=]GBË>Aü=QòBJ@�7:<=9&[bF=|G;ÚWYXJ>A`EsAk8`b9AQ$[b<=WZK 7:<?>È7Ø>T[g7:`aWY@=s
d)BÜÙlBJ@=sí9LyY9�@�7(BJ@ã7:<=9T[b;=`aBJ@=s�WAe w��Y�Gw Ki>A[(>A[b[aWlN�BË>c7b9�]áKMBC7:<áXJWZKó9�`)NU<=XJWA`bWY;=<�k8XJX\N�WY@=N�9�@�7:`b>c7:BCWY@=[
7:<=>A@êBC@ wZ���Y� KM<=9�@ê7b<=9#Ki>c7b9�`a[)Kó9�`a9Td)WY`b9([a7:`b>c7:BÜÛ?9�] � 689�yY9�`:>AXM[g7:F=]=BC9�[�<?>�yY9�[bFGsYsY9�[g7:9�]ê7:<=>c7
XJW8N�>cX�;=XJ>A@=H�7:WY@ìyc>A`aBË>A|GBJXJBÜ7ok�BJ[Ø`a9�XJ>c7:9�]ì7:W�NU<?>A@GsY9�[)BJ@�`a9�sYBCWY@?>AXéN�XCBJd&>c7:9(>A@=]ã;?>c7a7:9�`a@=[ØWAezd&9L7:9 v
WY`aWYXJWYsABJN�>cXie�WY`bN�BJ@=s � hz9�|=BC[bNU<=9�`#9�7�>AX�� w��Y� ~��§QMV}`aWYd)d&9�@I7bBJ@×>A@=] j1XË>c@ þ F=9á� wZ�A��� �LQ\qr>�k8XJWY`(>A@=]
687b9�;=<=9�@=[)� w���� ~��§Q
�M9�BJ]T9�7p>cXi� wZ�Y��� �(<=>ZyA9�]=9�[bN�`aBJ|S9�]�7:<G9�yc>A`bBJ>A|=BJXCBC7ok&e�WYF=@=]�BC@T7:<G9�{�WY@�7:BC@8FGWYF=[
j1XË>A@GHI7bWY@��.9�N�WY`a]=9�`���{ij��z�.D0>c7:>)BC@#7:<=9 � WY`g7:<=9�`b@ � WY`g7:< v fé>c[a7.hi7:XJ>A@�7:BJNE>A@G] � WA`a7:<_6l9�> � {�WY` v
`b9�XË>c7bBJWY@G[
>A`b9\e�WYF=@G]&|S9�7oKó9�9�@�;=XË>c@=H�7:WY@�yc>A`bBJ>A|=BJXCBC7ok�>A@=])BJ@G]=BJN�>c7:WY`a[1WAe�XCWlN�>AXGKó9�>c7b<=9�`ó>A@=])N�XCBJd&>c7:9
[b<GBCeº7:[�Q=[bFGNU<_>A[i7b<=9 � WA`a7:<�hi7bXË>A@�7:BCNpú�[bN�BJXJXJ>c7:BCWY@&>A@=]#7:<=90;SWY[aBC7:BCWY@�WAeò7:<G90@=WY`a7b<�Ki>cXJX�WAe�7b<=9 � FGXCe
687b`b9�>cd �
ú�|=[b9�`ayc>c7:BCWY@=[�Q�7:<=9�@�Q´[bF=sAsY9�[g7E7b<?>c7�7b<=9�`a9�>A`b9ØN�WYd);=XJ9§Ù�`a9�XË>È7:BJWA@=[b<=BC;=[n|S9�7oKó9�9�@ë;G<Ik8[aBJN�>cX
>A@=]

|=BCWYXJWYsABJN�>cX�;?>c7a7:9�`a@=[_KM<=BCNU< >A;=;S9�>A`�7:Wâ|S9ì]=B��ä9�`b9�@I7_BJ@ï;G<Ik8[aBJN�>cXJXCkø]=BC[a7bBJ@=NL7_`a9�sYBCWY@=[ � mo@ 7:<=BC[
d&>A@IF=[bN�`bBJ;l7ØK�9�]=9LyY9�XCWY;ê>�e�`b>Ad)9�KóWY`bH�KMBC7:<GBJ@ìKM<=BCNU<áKó9�N�>A@ã|S9�sYBC@ã7bWí>A]=]=`a9�[a[)7b<=9 þ F=9�[g7:BJWA@ �
�zWZK�]GWT`a9�sYBCWY@?>AXr;?>c7b7b9�`a@=[�WceiBJ@�7b9�`:>c@=@IF?>AX�yc>A`bBJ>A|=BCXJBC7ok�BC@�NU<GXJWY`aWY;=<�k8XJX1]=BC[a7:`aBJ|=Fl7:BJWA@=[�`b9��?9�NL7�7b<=9
yc>A`bBJ>A|=BCXJBC7ok�BC@#7:<=9pF=@=]G9�`bXÜk8BJ@=s�;=<�k8[bBCN�>AX�9�@�y8BJ`aWY@=d)9�@�7��
� 9nBJ@�yY9�[a7:BCs�>c7b9z7:<G9nBJ@�7b9�`b;GXË>�k)|Ú9L7oK�9�9�@�;=<�k8[bBJN�>AX�>c@=]�|=BCWYXJWYsABJN�>cX=]Gk8@?>Ad)BJN�[i>A@=]�7b<=9�BC`ó`a9�[a;Ú9�N v

7:BÜyY9�`aWYXJ9�[�BJ@ð[b9�7a7:BC@=sí>A@=]�d)Wl]GF=XË>c7bBJ@=s�[b;=>c7:BJ>AXi>A@G]�BJ@�7:9�`:>A@=@IF?>cX�yc>A`bBJ>A|=BJXCBC7ok_WAeM7:<=9#[a;=`bBC@=sA7:BCd&9
NU<=XCWY`bWY;G<Ik8XCXS[aBJsY@=>AX � mo@�6l9�NL7:BCWY@��lQIK�9n]=9�yA9�XJWA;#>�[bBCd&;GXJ9\7oK�W v XË>�kA9�`�d)W8]=9�X?7:W�[a7bF=]Gk)7:<=9zBJ@�7:9�`b;=XJ>Zk
WAe
@IFG7b`bBJ9�@�7�N�k8N�XJBJ@Gs#>A@=]_yA9�`g7:BJN�>AXòd&B­ÙGBC@=s)BJ@�N�WY@�7:`bWAXJXJBC@=s�[b;=`aBJ@=sc7:BJd)9E;=<�k87bWY;=XJ>A@=H�7:WY@_N�WY@=N�9�@�7:`b> v
7:BCWY@=[ �Þ� 9�BJ]=9�@�7:BCeºká>ë@=WY@ v ]=BJd)9�@=[aBJWY@=>AXM;?>A`:>cd&9L7:9�`�Q.å=ægçYåGè! �7:<=9�`b>c7:BCWðWAe07b<=9_XCWlN�>AXMN�`aBC7:BCN�>AX
]=9�;G7:<#"§Q}å=æé>A@=]#9�@=]�WAe´KMBJ@�7b9�`id)BÜÙl9�]#XJ>�kY9�`�]=9�;G7b<�Q}åGè$ )KM<GBJNU<�NU<?>A`b>AN�7b9�`bBCO�9�[\`b9�sABJWY@?>cXÚ`a9�sYBCd&9�[
%'&)(�*,+.-,+0/21�3�4�576'-,8�9:+0;<-=8�+?>�>@-=AB4'CD+?>E4'57F�;�5G4H1�>I-,8�5�4'526'-=8J1�K�LNM�5
OP8�+?/)8RQS+0;<-=8�5�1�K�>=57;B/T5PL�UV;�A'-,*=+057;�-W30+YX<+Y-,1�-=+0L�;RQ

-=8�57*,5ZO[L�A�304\K�5�1D;�5T-^]�*,LNO
-=8J+Y;_6�8�C�-=LS6�3?1�;�`�-=LS;Ra

w



WAeé7:<=9Ø[a;=`bBC@=s�NU<=XJWA`bWY;=<�k8XJXr`b9�[b;SWY@=[b9�7:W#BC@�7:9�`b>A@=@IF?>AXryA>c`bBË>c|=BJXCBC7ok�BJ@�[a;=`bBC@=sA7bBJd)9�d&B­ÙlBJ@=s#>cN�7:BÜy8BC7ok �
mo@�689�N�7bBJWY@ � Kó9�]G9�[bN�`bBC|Ú9�>&d)WY`b9pN�WAd&;=XC9LÙ#7b<=`b9�9 v ]=BJd)9�@=[aBJWY@=>AX � WY`g7:<Thi7:XË>c@I7bBJNp|=BCWYsY9�W8NU<=9�d&BCN�>AX
d)Wl]=9�X�QS>A@=]_BJ@_[a9�NL7:BJWA@ u 7:<G9�BJ@�7:9�`:>A@G@8F=>AXòyc>A`aBË>A|GBJXJBÜ7ok�WAe�NU<=XJWY`aWY;=<�k8XJXòBJ@�7:<=BC[z7:<G`b9�9 v ]=BCd&9�@=[bBCWY@?>AX
|=BCWYsY9�W8NU<=9�d&BCN�>AX´d)Wl]G9�X�BJ[.[b<=WZKM@�7bW(|S9�<?>�yY9�|=`bW�>c]=XCk�>A[z;=`b9�]=BJNL7:9�]�|�kT7b<=9�7oKóW v XJ>�kY9�`zd&W8]=9�X � mo@
6l9�N�7:BCWY@ t QlF=[aBJ@=s�`b9�d)WA7b9n>A@G]_ôºõ � ôºöÄ÷�WA|=[b9�`ayc>c7:BCWY@=[�QlKó9n|=`aBJ9S�Gk&BCXJXCF=[a7b`:>c7b9i7:<=9n>A;=;=XCBJN�>È7:BJWA@)Wce�7:<=BC[
N�WA@=N�9�;G7:F?>cX�7bWlWAXä7:WØ7:<G9�>c@?>AXCk8[aBJ[\WAerWY|=[a9�`ayA9�]T]?>c7U> �

b cedgfh�IiNj�kVlWmn�poD��qWr��skt��	vuw�P�'���@mn���sox�=yz���'mn	|{}
��Wj@�EqW�@
�ktjD~��P	^mnj

ú�@ê[a9�>A[aWY@?>AXi7bBJd)9�[bN�>AXJ9�[�BC7�BJ[ØsA9�@=9�`:>AXCXCkì`a9�>A[aWY@?>A|GXJ9�7:Wë>A[a[bF=d)9#7:<?>c7�@IFG7b`bBC9�@�7)[bF=;=;GXCkì7bW�7b<=9
9�FG;=<=WA7bBJN�O�WY@G9)BC[0N�WY@�7b`bWYXCXJ9�]�;G`bBJd&>A`aBJXCk�|�k�yA9�`a7bBJN�>AX1;=`bW8N�9�[b[a9�[�Qr[bF=NU<ð>A[pN�WY@�yA9�N�7bBCyA9&d)BÜÙlBJ@Gs�>A@=]
yY9�`a7bBJN�>cXi>A]GyA9�NL7:BJWA@ ��9 � s � 687:9�9�XC9�>A@=]ã�z9�@=]=9�`b[bWA@�Q w��Y�Y��� � BJXCXJBJ>Ad&[E>A@G]ãV}WAXJXJWZKM[�Q wZ�Y��� � ��� BJ@ v
7:9�`a7bBJd)9�N�WY@�yA9�N�7bBCyA9(d)BÜÙlBJ@=s([b9�7b[07:<=9)>�yc>ABJXJ>A|=XJ9�@IFG7:`aBJ9�@�7b[pe�WA`0@=9�K";=`bW8]=F=NL7:BJWA@í>A@=]�BJ@�7:9�`:>A@=@IF?>cX
yc>A`bBJ>c7:BCWY@=[iWcerKMBC@I7b9�`MN�WA@IyA9�NL7:BJWA@Td&>�k#d&W8]=F=XJ>c7:9z[b;=`aBJ@=sc7:BJd)9�;=`aWl]GF=N�7bBCy8BC7ok �
q\<=9i[aF=|=[b9 þ F=9�@�7éWY@=[a9�7�Wce=7:<=9ó[b;=`aBJ@=sn|=XJW8WYdïBC@�7:<G9 � WA`a7:<�hi7:XË>c@I7bBJNéBJ[�QcBC@�;?>A`g7�Q�>.N�WY@G[b9 þ F=9�@=N�9

WAe.7:<=9�`b9 v [g7:`:>È7:BCÛ=N�>c7bBJWY@�WAe.7:<G9�K�>c7b9�`)N�WYXCF=d&@ìe�WAXJXJWZKMBC@=s�`b9�XË>c7bBCyY9�XCkë]=9�9�;êKMBC@I7b9�`�d)BÜÙlBJ@=s � �.9 v
[a7b`:>c7bBCÛ?N�>c7:BCWY@�QÈ<=WZK�9LyY9�`�Q�BJ[r@=WA7rBJ@=[g7U>A@�7:>A@=9�WAF=[�Q�>c@=]�d&>Zkp|S9i>c@�BJ@�7b9�`bd)BC7a7:9�@I7r;=`aWlN�9�[b[$;=F=@=NL7:F?>c7b9�]
|�k_7b<=9Ø;?>A[a[:>AsY9�WAeé[ak8@=WY;G7bBJN�Kó9�>c7b<=9�`0[gk8[a7:9�d&[E>A[nBJXJXCF=[a7b`:>c7b9�]T[bNU<=9�d(>c7bBJN�>AXJXÜkTBC@�V$BCs � w �·[a9�9cQ�e�WY`
9LÙG>Ad);=XC9AQ?6I7:`:>cd&[aHc>�9L7.>AX�Q wZ�Y�Yt � � hz@=WYd&>AXJWAF=[óyA9�`a7bBJN�>AX�d)BÜÙlBJ@=s�]=F=`aBJ@=s�7b<=9�[b;G`bBJ@GsØd(>�k�9�@=<?>A@GN�9
NU<=XCWY`bWY;G<Ik8XCXéN�WY@=N�9�@�7:`b>c7:BCWY@=[�7b<=`bWAF=sY<ðN�WY@�7:BC@8FG9�]ì@IFG7b`bBJ9�@�7�[bFG;=;=XCk � {�WY@�yY9�`a[b9�XCkYQ1;G<IkI7bWY;=XË>c@=H�7:WY@
sY`aWªK\7b<�d&>Zk�|S9�N�WYd)9Ø�·WA`óN�WY@�7:BJ@IF=9.7:W�|S9Z�1XJBCsY<�7éXJBJd)BC7b9�]�QYKMBÜ7:<&d&9L7U>A|SWYXJBCN\;=`bW8N�9�[b[a9�[\WYFG7oKó9�BCsY<=BC@=s
@=9L7ØsY`bWZK\7b<ãKMBÜ7:<=BC@ð7:<G9�d&B­Ùl9�]ìXJ>ZkA9�`�Qó>c[�BJ]=9�@�7:BCÛ=9�]�|�kð7b<=9�68yA9�`b]G`bF=; � wZ�YtA� �ìûaN�`bBÜ7:BJN�>AX
]=9�;l7:<=ü
7:<G9�WY`gk �×� <?>È7(BC[�7b<=9�9S�Ú9�N�7&WAez7:<=BC[&N�WYd&;S9�7bBC7bBJWY@�WAenXJBCsY<�7)>A@=]×@IFG7b`bBC9�@�7:[)WY@ê7b<=9�BJ@�7:9�`:>A@=@IF?>cX
yc>A`bBJ>c7:BCWY@ìWAez[b;G`bBJ@Gsë[aF=`ae·>AN�9�NU<=XJWY`aWY;=<�k8XJX�� qòWë]=9�[bN�`bBJ|S9#7:<=9�BC@I7b9�`a;=XË>�k�|S9�7oKó9�9�@ê7:<G9�[aF=;=;=XÜk�WAe
@IFG7:`aBJ9�@I7b[z|�k�N�WA@IyA9�NL7:BJWA@�>A@=]�7:<=9�>�yc>ABJXJ>A|=BJXCBC7ok�WAe$XJBCsY<�7M]=F=`bBC@=s�7:<=9p[b;G`bBJ@Gs(|=XCWlWYd�QlKó9�e�WA`bd�F=XJ>c7:9
>�<=BJsA<=XCk�BJ]G9�>AXCBJO�9�]�Q�7oKóWëXJ>ZkA9�`Ø;=<�k8[bBCN�>AX v 9�N�WYXCWYsYBJN�>AXéd&W8]=9�XÄQ1]=9�;GBJN�7b9�]ã[bNU<G9�d&>c7:BCN�>AXCXCkëBJ@ãV$BCs � � �
q\<=9�[ak8[g7:9�d�Qó>�7bWlWAXóe�WY`�9§Ùl;=XJWY`b>c7:BCWY@�Q1N�WY@�7U>ABC@=[�7:<=9#9�[b[a9�@�7:BJ>AX\BJ@=sA`b9�]GBJ9�@�7b[ � @IFG7b`bBJ9�@�7(>c@=]ãXJBJsA<I7
XJBCd&BÜ7:9�]�sA`bWZK\7:<�Wce1;=<�kI7:WY;=XJ>A@=H�7:WA@�Qäd)WY`a7:>AXJBÜ7ok�>A@=]_sY`:>AO�BJ@=sGQÚ>c@=]�>ANL7:BCyA9�yA9�`a7bBJN�>AXrd)BÜÙlBC@=s)KMBÜ7:<=BC@
7:<G9E[a9�>A[aWY@?>AX�|SWYF=@=]=>A`ak#XJ>�kY9�` � qiKóW)XË>�kY9�`b[.`b9�;G`b9�[a9�@�7n7b<=9p9�@=]�WAerKMBJ@�7:9�`.d)BÜÙl9�]�XJ>�kY9�`��Äå=èi� � 7b<=9
]=9�;G7:<�7:W#KM<=BJNU<�BJ@�7b9�`bd)BC7a7:9�@I7pd)BÜÙlBC@=s�d)BJsY<�70W8N�N�F=` � q\<=9�F=;=;S9�`pXË>�kA9�`pBJ[07:<G9)N�`bBÜ7:BJN�>AX$XJ>�kY9�`&�·>A[

�



]=9LÛ?@=9�]�BC@&7:<G9�;=`b9Ly8BJWYF=[�[b9�NL7:BCWY@}�LQ=å=æUQ8KMBÜ7:<�;=<�kI7:WA;=XË>A@GHI7bWY@�>A|=FG@=]?>A@=N�9AQt��Q=>c@=]�d&>AN�`aW v @IFG7b`bBJ9�@�7
N�WA@=N�9�@I7b`:>c7bBJWY@äQZ� � q\<=9&`b9�d&>ABC@=]=9�`0Wce�7:<G9&d)BÜÙl9�]�XË>�kA9�`&��åGè��âå=æg�pBC[0]=BJ[a;=<=WA7bBJN �)� 9�]=9�[bN�`bBJ|S9
7:<G9E[gk8[a7:9�d >A[ie�WYXJXCWZKM[ �

� �
��� � ��� �

�@���$���§� �v���ò� w �
å=æ
å=è ���=�g�������

� �
��� � �_� �

�@�������:� ���������$��� w � å=æåGè �7�
�}� � �����P� �7� � �
�P� � ~�� � w �

q\<=9#sY`aWZK\7:<ãWAe.;=XË>c@=H�7:WY@ìBC[�]=9�[bN�`aBJ|S9�]ã|�k�>íRTBCNU<?>A9�XJBJ[ v RT9�@�7:WY@�;?>c`:>Ad)9�7b9�`bBCO�>c7bBJWY@äQ$KMBC7b<�<?>AXCe v
[:>È7:F=`b>c7:BCWY@ë@IFG7b`bBC9�@�7�N�WY@=N�9�@�7:`b>c7:BCWY@ëWceH����>A@=]ë>Td&>ÈÙlBJd�FGdÓsY`aWªK\7b<ð`b>c7:9�WAe�� ��� WY[b[a9�[�]=F=9�7:W
d)9�7U>c|ÚWYXCBJ[adÓ>A@G]ðsY`b>AO�BC@=s�>A`b9�`b9�;=`b9�[b9�@I7b9�]�[aBJd);=XCk�>A[g��� �ºKM<=9�`a9 �×BJ[07:<=9)XJWA[b[p`:>c7b9Z�§Q$>A@G]ð>A`a9
>A[a[bF=d)9�]�7bW0@=WA71|S9i`b9 v >�yc>ABJXJ>A|=XC9
e�WA`$|=BCWYXJWYsABJN�>cX�;=`bW8]=F=NL7:BJWA@�]=F=`aBJ@=sn7b<=9i[a;=`bBC@=sA7:BCd&9 � ýäWlWY;GXË>A@=H�7bWY@
>A@=]#]GBJ[b[aWYXCyA9�]#WY`as�>A@=BCNnd&>c7b7b9�`�>A`b9z@=WA7\9§ÙG;GXJBJN�BC7bXCk�`b9�;=`b9�[b9�@I7b9�] ��� `bWZK\7:<#`b>c7:9_�_BJ[i<=9�XJ]�N�WY@=[g7U>A@�7
e�WY`0d)9�>A@�[b;G`bBJ@Gs v 7bBJd)9�N�WY@G]=BC7bBJWY@=[ � q\<=9)XJWZK�9�`pXË>�kY9�`E@IFG7b`bBC9�@�7�N�WY@=N�9�@�7:`b>c7:BCWY@â�@�g�ä��BJ[�ÛlÙG9�]ì>A[ v
[bFGd&BC@=s�>E`b9�XJ>c7:BÜyY9�XCkØXJ>A`bsY9.`b9�[b9�`ayYWABJ`�Ql>A@=](;=<�k87bWY;=XJ>A@=H�7:WY@(N�WY@=N�9�@�7:`b>c7:BCWY@í�@�^�ä�1BJ[éO�9�`aW=Q=>c[b[bFGd&BC@=s
7:<=>c7$d)WY`g7U>AXCBC7okn>A@=]�sY`b>AO�BC@=s.[a7:`aWY@=sYXÜk0]=WYd)BJ@=>c7:9 ��Ý 9�`a7bBJN�>cXJXCk0>ZyA9�`b>AsY9�]äQYd&9�>A@E[b;=`aBJ@=s v 7:BCd&91d)BÜÙlBJ@Gs
KMBC7b<=BJ@�7:<G9�[a9�>A[aWY@?>AXò|ÚWAF=@=]?>A`gk�XË>�kY9�`zBC[M`b9�;G`b9�[a9�@�7:9�]í|Ik�7b<=9�`b>c7:9EN�WA@=[a7:>A@�7}��QÚ>A@=]_BÜ7:[MBJ@��?F=9�@GN�9
BJ[\[aN�>AXC9�]�|�k�7:<=9p`a9�XË>È7:BCyA9�7:<=BCNUHI@=9�[a[nWAeò7:<=9pXJ>ZkA9�`a[�� w �ãå=ægçYåGè\� �
ú�F=`óe�W8N�F=[ó<=9�`a9nBC[óWY@&7:<=9zBJ@��?FG9�@=N�9nWAe�BC@I7b9�`b>A@=@IF?>AX?yc>A`bBJ>A|=BCXJBC7ok�WAe´[a;=`bBC@=s�d)BÜÙlBJ@GsEKM<=BCNU<�BJ[�QlBC@

7:FG`b@�QcBJ@=]=FGN�9�]�|�k�BC@�7:9�`b>A@=@IF?>AXYyc>A`aBË>A|GBJXJBÜ7oknBC@�>cBJ` v [b9�>MBC@�7:9�`b>AN�7bBJWY@G[ ��� 9éBJ@�yY9�[a7bBJs�>c7b9é7b<=9é[b9�@G[bBC7bBCy8BC7ok
WAe\[a;=`bBC@=s v 7:BJd)9�;=<�kI7:WY;=XJ>A@=H�7:WA@ì7:WT7b<=9(;G<Ik8[aBJN�>cX�;?>A`b>Ad)9�7:9�`b[h�ã>c@=]ãå=ægçYåGè�|IkëBJ@�7b9�sY`b>c7:BC@=sT7b<=9
9 þ F?>È7:BJWA@=[�� w ��WZyY9�`
7:<G9z[a;=`bBC@=s�;S9�`aBJW8])BC@(>c;=;=`bWA;=`bBJ>c7:9\`b>A@=sY9�[óWAe´å=ægçYåGèá>A@=]¡� �$� 9.BJ@=BÜ7:BË>cXJBJO�9ó7b<=9
BJ@�7b9�sY`b>c7:BCWY@�KMBC7:<�`b9�>A[bWA@?>A|=XC9�yc>AXCF=9�[pWAe<� >c@=]z� e�WA`E9�@=]ðWce�KMBJ@�7b9�`EN�WY@=]GBC7:BCWY@=[p>A@G]ð;=XJ>AF=[bBC|=XJ9
NU<=WYBCN�9�[.Wce¢��Qt�£��QE�}��>A@G]�� �
V$BJsAF=`b9 � [b<=WZKM[ó7b<=9.[b;=`aBJ@=sA7bBJd)9E��7oKóW�d)WY@�7:<}�1>�yY9�`:>AsA9n@IFG7:`aBJ9�@I7�>A@=]);=<�kI7:WY;GXË>A@=H�7bWY@(N�WY@=N�9�@ v

7:`b>c7:BCWY@=[�@GWY`bd&>AXJBCO�9�]�|Ik¤�g�ëe�WY`0[b9LyY9�`b>AX
WAeé7:<=9�[b9�BJ@�7:9�sY`:>È7:BJWA@=[ � � � 9Ø9§ÙG>Ad&BC@=9�]�7b<=9�[b9�@G[bBC7bBCy8BC7ok
7:W�BC@=BC7bBË>AXòN�WY@G]=BC7bBJWY@=[�>A@=]�BJ@�7:9�sY`:>c7bBJWY@_;Ú9�`bBJW8]�>A@=]�Û?@=]í7:<=>c707:<=9�`a9�[bFGXC7:[p]=9�;=BJNL7:9�]ð>A`a9 þ F?>AXJBÜ7U> v
7:BÜyY9�XCk&`bWY|=FG[a7iKM<=9�@�WA7:<=9�`\`b9�>A[bWY@=>A|=XJ9nBJ@=BÜ7:BË>cX?N�WY@=]GBC7:BCWY@=[�>A@=]#;?>A`b>Ad)9�7:9�`b[\>c`b9�F=[a9�] � � � 90]=9�;=BJNL7
N�FG`ayY9�[ée�WA`�7oK�Wp`b9�sYBJd)9�[$WAe´å=ægçYåGè.QÚ�·[aF=|G7:`aWY;=BCN�>AX=å?ægçAå=èêîï~�� ��� >c@=]�[bF=|=;SWYXJ>A`�Q8å=ægçYåGèáîï~�� �Y�§QI>A@=]

�



<=BCsY<=XJBCsY<�7
[bWYXCFG7:BCWY@=[éBJ@);?>A`b>Ad&9L7:9�`ó[a;?>AN�9�>A;=;=`aWY;=`bBJ>c7:9Me�WY`
7:<=WA[b9n`a9�sYBCd&9�[ � q\<G9zÛ?sYFG`b9n[a<=WZKM[�7:<=>c7
d)WY`b9#>cN�7:BÜyY9#d)BÜÙlBJ@Gs�>AXÜKi>�k8[ØBJ@=N�`b9�>A[b9�[�7b<=9�@IFG7b`bBJ9�@�7�N�WY@=N�9�@�7:`b>c7:BCWY@ãBJ@ì7b<=9#N�`aBC7:BCN�>AXéXË>�kA9�`��·V$BJs �
� >��0|=FG7Ø>A@=WYd&>AXJWAF=[bXÜk�BJ@GN�`b9�>A[b9�]�d&B­ÙlBJ@=s�d(>�k�XJ9�>A]ë7bW_BC@=N�`a9�>A[a9�]�WY`�]=9�N�`b9�>c[b9�]�;G<IkI7bWY;=XË>c@=H�7:WY@
N�WA@=N�9�@I7b`:>c7bBJWY@G[�Q=>c@=]&7b<=BJ[é|Ú9�<?>�y8BJWY`éBJ[ésYWZyY9�`b@=9�]#|Ik�7b<=9n`b>c7:BCWEWce�7:<=9zN�`aBC7:BCN�>AX?]G9�;G7b<(7:WE7:<=9zd&B­ÙG9�]
XË>�kA9�`M]=9�;l7:<T>A@=]�ylBCsYWY`iWcer7b<=9�d)BÜÙlBC@=s �
mo@ë7b<=9([aF=|G7:`aWY;=BCN�>AX1`a9�sYBCd&9cQòKM<=9�`b9�å?æoçYåGè�BC[pN�XJWA[b9�7:W w >A@=]�d)BÜÙlBJ@=s�`b>c7:9�[�>A`a9&FG[bF?>AXCXCk�`a9�X v

>c7bBCyY9�XCk�XCWªKpQÚ>A@�BC@=N�`a9�>A[a9�BC@_d)BÜÙlBJ@=s)9�@G<?>A@=N�9�[n7b<=9�;=<�kI7:WY;GXË>A@=H�7bWY@�N�WA@=N�9�@I7b`:>c7bBJWY@_|Ik�[aF=;=;=XÜklBC@=s
BJ@GN�`b9�>A[b9�]_@IFG7b`bBJ9�@�7:[M7:W&7b<=9EF=;=;S9�`.XË>�kY9�`���[bWYXCBJ]�XJBC@=90BJ@TV$BCs � � |}� � mo@T7:<G9E[aF=|=;SWYXË>c`.`a9�sYBCd&9cQ?<=WZK v
9�yA9�`�Q$7:<=9)d)BÜÙl9�]ëXË>�kY9�`�]=9�;G7:<ëN�>A@ð|Ú9)N�WY@G[bBJ]G9�`:>c|=XCk�]G9�9�;S9�`E7:<?>c@ë7:<G9(N�`aBC7bBJN�>cX�]=9�;l7:<ì[aF=NU<ð7:<=>c7
KMBC7b<_[aF�¥)N�BJ9�@�7�7:F=`a|=F=XC9�@�7�d)BÜÙlBJ@Gs)KMBÜ7:<=BC@T7:<G9�|SWYF=@=]?>c`ak�XË>�kY9�`�Q�� w �×å=ægçYåGè��G��BC[zXJ>A`bsY9 � mo@�[bF=NU<
`b9�sYBJWA@=[�QS[b;=`aBJ@=sc7:BJd)9pd&B­ÙlBJ@=s�d&>Zk�[g7:BCXJX�|Ú9py8BJsYWA`bWYF=[���687b`:>Ad)[bHÈ>�9�7�>AX�Q wZ�Y�Yt � � hnN�N�WY`a]=BJ@Gs&7:W)7:<=BC[
[bBCd&;GXJ9�d&W8]=9�X�Qò>A@=]ð>A[�BCXJXJFG[a7:`b>c7:9�]í|Ikí7b<=9(]?>c[b<=9�]ìN�F=`gyY9�BC@ìV$BCsYF=`a9 � �·|}�§Q�>c7�XJWZK d)BÜÙlBC@=sT`b>c7:9�[
;=XJ>A@=H�7:WY@×N�WY@=N�9�@�7:`b>c7:BCWY@=[)KMBJXJXMBC@=N�`a9�>A[a9AQM|=FG7�>È7(<=BCsY<=9�`(`:>È7:9�[��·d)WY`b9�7ok8;=BJN�>AXzWce07:<=9�[aF=|=;SWYXË>c`
`b9�sYBJWA@}��;=<�k87bWY;=XJ>A@=H�7:WY@ðN�WY@=N�9�@�7:`b>c7:BCWY@=[E]=BJd)BJ@GBJ[b<�KMBÜ7:<ð9�@=<?>A@GN�9�]�d)BÜÙlBC@=s � mo@�7:<=9&XË>c7a7:9�`EN�>A[b9cQ
;=XJ>A@=H�7:WY@(>A`b9zd&B­Ùl9�]&7bW�]=9�;G7:<G[�KM<=9�`a9z7b<=9�`a9�BJ[éBJ@=[aF�¥)N�BC9�@�7iXCBJsY<�7
e�WY`ésY`bWZK\7:< �$� BC7b<(<=BCsY<(d)BÜÙlBJ@Gs
`:>È7:9�[p7:<GWYF=sY<�Q´7b<=9&]=>A[b<=9�]ìN�FG`ayY9)[bFGsYsY9�[g7:[E7:<?>c7E;=<�kI7:WA;=XË>A@GHI7bWY@ðN�WY@=N�9�@�7:`b>c7:BCWY@=[E|Ú9�N�WYd)9�XJWZK�9�`
>A@=]�>A`b9zBJ@=N�`b9�>c[bBJ@GsYXCk�XC9�[b[ó[b9�@=[bBÜ7:BCyA9n7:W�7:<=9z9�@=<?>c@=N�9�]�d)BÜÙlBC@=s � {�WY@=N�9�@�7:`:>È7:BJWA@=[�KMBJXCX}|Ú9z<=BJsY<G9�`�BC@
kY9�>A`b[
WAeSKó9�>AHc9�`éd&B­ÙGBC@=s�|S9�N�>AF=[b9M7:<G9\;=<�k87bWY;=XJ>A@=H�7:WY@)[b;S9�@G]&d)WY`b9i7bBJd)9isY`aWªKMBC@=s0BJ@�7b<=9M9�F=;G<=WA7:BCN
O�WA@=9 �
V?WY`EyA9�`gkð<=BCsY<ðd)BÜÙlBC@=s�BJ@ðXCWZK å=ægçYåGè�`a9�sYBCWY@=[(�·B � 9 � ]=>A[b<=9�]ìN�FG`ayY9(BJ@ìVrBJs � � |?�LQr7b<=9([g7:`aWY@=s

@=9�s�>c7:BÜyY9\sY`b>A]=BC9�@�7
BJ@¦�.ç��}�&Kó9�>cHA9�@G[ � h [bN�>cXJ9\>A@=>AXCk8[bBC[1WAeÚf þ F=>c7:BCWY@ w [aF=sYsY9�[a7b[ó>c@&>c;=;=`bW�ÙlBJd&>c7b9
9 v e�WYXJ]GBJ@=s�7bBJd)9�[aN�>AXC9�e�WY`i7:<=9p]=9LyY9�XJWY;=d)9�@�7.WAe¢��KM<=9�`a9�å=æ¥çAå=è BC[\[bd&>AXJX �n§ � w ç=�@�¨�©���$�S� � V}WA`
`b9�XË>c7bBCyA9�XCk�Kó9�>AH(d&B­ÙGBC@=s=Qn��BJ[iXJ>A`bsA9�N�WYd);?>A`a9�]�7bW_���s�|�S�i>c@=]#7:<=BC[�7:BCd&9�[bN�>cXJ9nBC[iWY@#7:<G90WY`b]=9�`iWAe
]?>�k8[ � 7b<=9�d)9�>c@�WAe�7b<=9�[a;=`bBC@=sA7:BCd&907b`:>A@=[aBJ9�@I7n[bWYXCFG7:BCWY@�>c;=;=`bWY>ANU<=9�[z7:<=9�XJWY@=s)7:9�`bd4[a7b9�>A]Gk v [a7U>È7:9
[bWAXJFG7bBJWY@ � �zWZKó9�yA9�`�Q�>c[Ø�@�ª�v�}�.>A;=;=`aW�>ANU<=9�[_� �·[g7:`aWY@=sY9�`nd)BÜÙlBJ@=s��LQW� 9LyYWYXÜyY9�[�`b9�XË>c7bBCyY9�XCk�[aXJWZKMXCk �
�z9�`b9cQé7b<=9�7:BCd&9�[bN�>cXJ9(7bWí>A;=;=`aW�>ANU<á[a7:9�>A]Gk�[g7U>c7b9#BJ[�d�F=NU<êXCWY@=sY9�`�7:<=>A@�7:<=9#[a;=`bBC@=s�;Ú9�`bBCWl]�Q17b<=9
[b;G`bBJ@GsA7:BCd&9E>�yY9�`:>AsY9�WAex��]=Wl9�[n@=Wc70>A;=;G`bW�>ANU<T7:<=9�XCWY@=s�7:9�`bd [a7:9�>A]GkT[a7:>c7:9cQ�>A@=]T7:<=9�[b9�@G[bBC7bBCy8BC7ok
WAe��.ç��g�T7:Ws��BJ[iKó9�>AHc9�` � hi7\yA9�`ak�<=BJsY<#d)BÜÙlBC@=s�`:>È7:9�[\BC@�7:<=9�[b9EXJWZK å=ægçYåGèâ`b9�sYBJWA@=[E�@� �|��«v���§Q
@=9L7zsA`bWZK\7:<�N�>A@G@=WA7.WlN�N�F=` � �.ç��g� � ~GQ}>A@G] � �@�zçS�g�Ú�aç � � � ~ �

u



q\<=BJ[�d)Wl]G9�XA9§Ùl;=`b9�[b[b9�[r7b<=91HA9Lkp9�XJ9�d&9�@�7:[´WAe=68yY9�`b]=`aF=;�ßà[i� wZ��tA� �ÚN�`aBC7:BCN�>AXc]=9�;l7:<p7:<=9�WY`aknBJ@p>ie�WY`bd
7:<=>c7�N�>A@ã>A]=]=`a9�[a[�BJ@�7:9�`:>A@G@8F=>AXóyc>A`aBË>A|=BCXJBÜ7ok�WAeM[a;=`bBC@=s v 7bBJd)9�d&B­ÙGBC@=s � ù�9�N�>AF=[a9#BC7�d(>cHA9�[�[b;S9�N�BÜÛ?N
;=`a9�]=BCN�7:BCWY@=[p>A|SWYFG7E`a9�sYBCWY@?>AXò7:`b9�@=]=[EBJ@í;=<�kI7:WY;GXË>A@=H�7bWY@�yc>A`aBË>A|GBJXJBÜ7okT>A[E>#e�FG@=N�7bBJWY@íWAe�NU<?>A@=sY9�[�BC@
d)BÜÙlBJ@=sp`b>c7:9�[�>A@G](>�yc>ABJXJ>A|=BCXJBC7okEWAeäXJBCsY<�7�Q�BC7é;=`aWZylBC]=9�[ó>�[aBJd);=XJ9ie�`b>Ad)9�KóWY`bH�e�`aWYd KM<=BCNU<&7:WEN�WA@I7b9�d v
;=XJ>c7:9\WY|G[b9�`gyc>c7:BCWY@=[é>A@=]�d)WY`b9\N�WYd&;GXJ9LÙ�d&W8]=9�XJ[ � �zWZKó9�yY9�`�Ql|Ú9�N�>AF=[a9.7b<=9Md&W8]=9�X=@=9�sAXJ9�NL7:[
d�F=NU<)WAe
7:<G90N�WYd);=XJ9§ÙlBC7ok&`b9 þ F=BC`b9�]�7bW�>AN�N�F=`:>c7b9�XÜk�`b9�;=`b9�[b9�@I7zd&>A`bBC@=9n9�N�WY[gkl[g7:9�d&[�Q}Kó9p@=WZKï;=`a9�[a9�@�7z>�d)WY`a9
]=9L7U>ABCXJ9�]�;=<�k8[bBCN�>AX�>A@=]ð9�N�WYXCWYsYBCN�>AX1d)Wl]G9�X
WAei7b<=9 � WY`a7b<ðhi7:XJ>A@�7:BCN&>c@=]ì9LÙG>Ad)BJ@G9&BÜ7:[EBJ@�7:9�`:>A@=@IF?>cX
yc>A`bBJ>A|=BCXJBC7okØe�`aWYd 7b<=9p;Ú9�`b[b;S9�NL7:BÜyY9E;=`bWZy8BJ]=9�]T|�k�7b<=BJ[\[aBJd);=XJBÜÛ?9�]#d)W8]=9�X �

¬ ce~��P	^mnj­�E®J�S���'mR��kt���
��kIj<{}
��W¯Sl^¯S�'mny °£kI����kI±Z�@j@����l��@����r^m#uª�E���'r�c¦�'j@kt�W���=


� 9.N�WYd�|=BC@=9.>�e�WYF=`
N�WYd);?>A`g7:d)9�@�7
@=BÜ7:`bWAsY9�@�|?>A[a9�]&9�N�WA[ak8[a7b9�d >A@=]&> � WY`a7b<�hi7:XË>c@I7bBJN\N�BJ`bN�F=XË>È7:BJWA@
d)Wl]=9�XäKMBC7b<#7:BJd)9 v yc>A`ak8BJ@Gs�e�WY`bN�BJ@=s � q\<=9EBJ@=]=BÜy8BJ]=F?>cXäN�WAd&;SWY@=9�@I7b[MWAer7b<=9pd&W8]=9�X´>A`b90]GBJ[bN�F=[b[a9�]�BC@
7:<GBJ[\[b9�N�7bBJWY@ �

²�³2´ {}
��W¯Sl^¯S��m�y ~��P	^mnj

q\<=9.9�N�WY[ak8[a7b9�d d&W8]=9�X=`b9�;=`b9�[b9�@�7b[�7:<=9��?WZK Wce�@=BÜ7:`bWAsY9�@�|S9�7oKó9�9�@&e�WYF=`
N�WYd);?>A`g7:d)9�@�7:[ � BC@=WY`bsY>A@=BJN
@=BÜ7:`bWAsY9�@��=���§Ql;G<IkI7bWY;=XË>c@=H�7:WY@í�@���§QIO�W8WY;=XË>c@=H�7:WY@��,µ��
>A@=]&]=BJ[a[bWYXÜyY9�](WY`bs�>c@=BJNMd&>c7b7b9�`n�=¶#� � 6lF=NU<
N�WAd&;?>c`a7:d)9�@�7:>AXi9�N�WY[ak8[g7:9�d d)W8]=9�XC[Ø<?>�yY9�XJWY@Gs�|S9�9�@êFG[b9�]áBJ@ã[g7:F=]=BC9�[�WAezd(>c`bBJ@G9�9�N�WYXJWYsck �·9 � s �
�MBJXJ9LkYQ wZ�Au x � 687b9�9�XJ9AQ wZ��t�� �
>A@=]#|S9�9�@#[bF=N�N�9�[b[ae�FGXJXCk�>A;=;=XCBJ9�]�BJ@�9�N�WY[gk8[a7:9�d [a7bF=]=BC9�[iWY@�7b<=9�[aN�>AXC9nWAe
W8N�9�>c@ësAk8`a9�[(�ÄV}>A[b<=>Ad 9�7�>AXÄQ w��Y�Y��� 6G>A`ad&BC9�@�7:W�9�7�>AXÄQ wZ�Y�Y��� RTN�{�`b9�>c`ak�9�7�>AXÄQ wZ�Y��� � �(� BC7b`bWYsY9�@
BJ[ó7:<=WYFGsY<�7\7:W�|Ú9�7b<=90XJBCd&BÜ7:BC@=sp@8Fl7:`bBC9�@�7Me�WY`id&>A@�k�W8N�9�>A@=BJNnN�WYd)d�F=@=BÜ7:BC9�[�Ql>A@=]�BC[i7:<=9�`b9�e�WA`b90WAeº7b9�@
F=[a9�]�>c[
>p;G`bBJd&>A`gk�yc>A`aBË>A|=XC9p�ÄV}>A[a<?>Ad�9�7ó>AX�Q wZ�Y� ~ � D�WY@G9�k�9L7ó>AX�Q w��Y����� RTN � BCXJXCBJN�FG]=]Gk�9�7é>AXÄQ wZ�Y��t��
R_>A`a`:>�>A@=]T�zWGQ wZ�Y�Y� � � q\<=9Ed&W8]=9�XäN�>c@T|S90KM`bBC7a7:9�@_>A[E��[ak8d�|SWYXJ[.>A`a90]=9�Û=@=9�]TBJ@�q$>c|=XJ9 w � �

� �
��� � �J�[� ·� · � · �U�

�
�@�������:� �v�$¸º¹'�v�$¸�»�µ$�|¼�¶½�$¾

� �
�V� � �_�
� ·� · � · �§�

�
�=�����£�U� �¿�|¸º¹'�¿��ÀÁ¹����©Â �

�@���$���U� µ

� µ
��� � �\Â �

�@�Ã�$���:� µ��|¸�»�µ���À¡»7ÄNµ
Ä

t



� ¶
��� � � � ��ÀÁ¹'�v�|À¡»7ÄNµ Ä �Z��¼B¶w� �Ä�Y�

Kó9�`b9vÅÅÇÆ `b9�;=`b9�[b9�@I7b[n7:<G9E7bBJd)9�`:>c7b9�Wce$NU<?>c@=sY9pe�WYXJXCWªKMBC@=s�7:<G9�d)WA7:BCWY@#WAe$>¦�=F=BJ]�;?>A`aN�9�X � q\<G9�;=<�k v
7:WA;=XË>A@GHI7bWY@�sY`bWZK\7:<ë`:>c7b9&BC[p]=9�7b9�`bd)BJ@G9�]ð|�k�7b<=9(>�yc>ABCXË>A|=BCXJBÜ7okTWceiXJBCsY<�7E>A@=]ë@8Fl7:`bBC9�@�7:[��·BC@=WY`bsY>A@=BJN
@=BÜ7:`bWAsY9�@�Q��_� � q\<G9�RTBJNU<?>c9�XJBC[ v RT9�@�7:WA@ãe�WA`bdÕBJ[�F=[a9�]ã7:W�;?>c`:>Ad)9�7b9�`bBCO�9cQé[a9�;?>c`:>c7b9�XCkAQ17:<=9#9��ä9�N�7
WAe�@8Fl7:`bBC9�@�7�N�WY@=N�9�@�7:`b>c7:BCWY@ðWA@ë@IFG7b`bBJ9�@�7�F=;l7U>AHc9��@��ç=�=�È�É���§�a�0>A@=]ðXCBJsY<�7p>�yc>ABCXË>A|=BCXJBÜ7okTWA@ë;=<GW v
7:WA[ak8@�7:<=9L7:BJN#`b>c7:9�� · ç=� · � · �U�b� � q\<=9#9S�Ú9�NL7�WAeM|SWA7:<ìWA@ì7:<=9�sA`bWZK\7:<�`b>c7:9�WceM;=<�k87bWY;=XJ>A@=H�7:WY@�BC[
d�F=XÜ7:BC;=XJBCN�>c7bBCyY9 � RT9�7:>A|ÚWAXJBJ[ad"WAeä;=<�kI7:WY;=XJ>A@=H�7:WA@&N�WY@=[bBC[a7b[óWAeä9LÙlN�`a9�7bBJWY@=[n�=¸º¹È�§Q�KM<=BJNU<&`b9�7bF=`b@&@=BC7b`bW v
sY9�@&7:WE7:<=9zBJ@=WA`bs�>A@GBJN\;SWlWYXÄQI>A@=]&d&WY`g7U>AXCBC7ok#�@ÀÁ¹È� � hÞe�`:>cN�7:BCWY@�Q � Q8WAe�7:<G9zd)WY`a7:>AXJBÜ7ok�7b9�`bd |S9�N�WYd&9�[
@=BÜ7:`bWAsY9�@�BJ@ë>�[a9�d)B v XË>A|=BCXJ9�;ÚW8WYX1WAe�]=BJ[a[bWYXÜyY9�]ëWY`bsY>A@=BJNØd&>c7a7:9�`&�@¶#�n7:<?>c7EBC[E`a9�d)BJ@=9�`:>AXCBJO�9�]�7:WT>A@
BJ@GWY`bs�>c@=BJNne�WA`bdÒKMBÜ7:<=BC@#K�9�9�HI[ � q\<=9p`b9�d&>ABC@=]=9�`�Q�� w � � �LQGBJ[\[bBC@=HIBJ@=s�;?>c`a7:BCN�F=XJ>c7:90d&>c7b9�`bBJ>AX}KM<=BJNU<
BJ[M>c[b[bFGd&9�]�7bW�BJ@=[g7U>A@�7:XÜk�`a9�d)BJ@=9�`:>AXCBJO�9.7:W�>A@�BC@=WY`bsY>A@=BJNze�WY`bdÒ>c7M]=9�;G7:< � q\<=9}�?F8Ù�WAeZ��Ê��Ïe�`bWYd
9�>cNU<TXJ>ZkA9�`\BC[\>A[b[aF=d)9�]#7:W�<?>�yY9E>A@#9§Ùl;ÚWY@G9�@�7:BJ>AX´;=`bWcÛ?XJ9cQG[bBCd&BCXË>A`
7:W�7b<?>c7\[aF=sYsY9�[a7b9�]_|�k � >�ËÌËb>A`\9L7
>AX
� wZ�Y� �A� � q\<=BC[H�=FlÙª¾ >c7Md)W8]=9�X�XC9�yA9�X�Í�BJ[\]=9�[bN�`aBJ|S9�]_>A[ �

¾ �
Î�Ï "Ð
Ñ'Ò "
� w � � ���@ÀÁ¹�� Ñ �$À¡»TÄ�µ

Ä
Ñ �7¸�Ó.ÔGÓÖÕº×ÙØ�ÔGÓ.Ú)×?×Ô)Û

KM<=9�`b9#å�� � ��BJ[07:<G9&]=9�;G7:<ëWAe�7b<=9 � v 7b<ðXC9�yY9�X � j1<IkI7bWY;=XË>c@=H�7:WY@ð>A`b9)sY`:>cO�9�]â��ÂG�n|�k�O�W8WY;=XË>c@=H�7:WY@�Q
µ�Ql>c7\>E`:>c7b9n;?>c`:>Ad)9�7b9�`bBCO�9�](|�k&>ØRTBJNU<=>A9�XCBJ[ v RT9�@�7bWY@([aNU<=9�d)9 � h þ F?>c]=`:>c7bBJN.d&WA`a7U>cXJBC7ok�e·>AN�7bWY`
e�WY`
O�W8WY;=XJ>A@=H�7:WA@��@À¡»TÄL�MBJ[.NU<=WY[b9�@�7:W(BC@=N�XCF=]=9�9S�Ú9�N�7b[�WAe
BC@I7b9�`a@?>AXòsY`:>AO�BJ@=s&BJ@�7:<=9�O�W8WY;=XË>c@=H�7:WY@�;SW8WYX �
6lF=NU<�> þ F?>A]=`b>c7:BCN.e�WY`ad >AXJ[aW�;=`aWZylBC]=9�[�>�d)WY`b9.[a7:>A|=XC9z9�N�WY[gkl[g7:9�dÒ7:<=>A@�>EXJBJ@G9�>A`17:9�`bdÏ��6I7:9�9�XJ9n>A@=]
�z9�@=]=9�`b[bWA@�Q wZ�Y� � � ù�`bWY[g7:`�ÜWYdÖ>A@=]�D�`b>A@=sY9cQ wZ�Y�Y� � �
q\<=9_yc>AXCF=9�[&WAe�7:<G9�9�N�WY[ak8[a7b9�d d&W8]=9�XM;?>c`:>Ad)9�7b9�`b[��·qr>A|=XC9 w ��>A`b9TN�WY@G[a7:`b>ABJ@G9�] |�káWlN�9�>A@=BCN

WY|=[a9�`gyA>È7:BJWA@=[Ø>A@=]�XJ>A|SWY`:>c7bWY`akí[g7:F=]GBJ9�[�KM<G9�`b9�7b<=9�[a9�>A`b9�>Zyc>ABCXË>A|GXJ9 � ún7:<=9�`aKMBJ[a9AQ�7b<=9�;?>A`b>Ad)9�7:9�`
NU<=WYBCN�9�[�>A`a9)KMBÜ7:<=BC@ë7:<G9&`b>A@=sY9)9�d);=XJWZkA9�]ìBC@ë[aBJd)BJXË>c`�d&W8]=9�XJ[(�ÄV}>A[b<=>Ad 9�7�>AX�Q wZ�Y� ~ � R_>A`a`:>T>A@=]
�zWGQ wZ�Y�A��� D�WA@=9�k&9�7M>cX�Q wZ�Y����� RTN � BJXCXJBCN�F=]=]lkØ9�7M>cX�Q wZ�Y��t � � 6l9�@=[bBÜ7:BCy8BÜ7ok)7bW�7:<=9n;?>A`:>cd&9L7:9�`éyc>AXJF=9�[
K�>A[�9LÙG>Ad)BJ@=9�]ì7:<=`aWYF=sY<á>�[bF=BÜ7:9�Wcen9§ÙG;S9�`aBJd)9�@�7:[ØBC@ìKM<=BJNU<ãBC@=]=BCy8BC]=F?>AXó;?>A`:>cd&9L7:9�`�yA>cXJF=9�[�K�9�`b9
NU<?>A@GsY9�] � m�7�BC[E[aF�¥)N�BC9�@�7�7bWT[g7U>c7b9&<G9�`b9)7:<?>È7�Qò>AXC7b<=WYF=sA<ë[aWYd&9Øe�9�>c7:F=`a9�[EWAe�7b<=9)d&9�>A@�Û=9�XJ]G[�>A`a9
[b9�@=[bBÜ7:BÜyY9�7:WT7:<=9#;?>c`:>Ad)9�7b9�`�NU<GWYBJN�9�[�Q17b<=9#N�WY@GN�XJFG[bBJWA@=[�Kó9#]=`:>�KÒBJ@ð7b<=BJ[�;=>A;Ú9�`�KMBC7b<ì`b9�s�>A`a]ì7:W
BJ@�7b9�`:>c@=@IF?>AX=yc>A`bBJ>A|=BCXJBC7okE>c`b9\@=WA7
N�WYd);=`bWYd)BJ[a9�]�QA;=`bWZy8BJ]=9�])7b<?>c7
;=XJ>AF=[aBJ|=XC9i;?>A`b>Ad&9L7:9�`b[
>A`a9\NU<=WY[b9�@ �

�



²�³ÇÝ oD��qWr�� ~��P	�mnj

6lF=`ge·>AN�9_BJ`b`b>A]=BJ>A@=N�9�KMBC7b< � t @Gd [a;Ú9�N�7b`:>AX�`a9�[aWYXJFG7bBJWY@ê`b9 þ FGBJ`b9�]âe�WY`);=<�k87bWY;=XJ>A@=H�7:WY@ sA`bWZK\7:< >A`a9
N�WAd&;=Fl7:9�])F=[aBJ@=sp]=9L7U>ABCXJ9�]Ø`b>A]=BJ>c7:BÜyY9i7:`b>A@=[ge�9�`é>A@?>AXÜk8[b9�[1KM<=BCNU<&BC@=N�XCF=]=9i7b<=9M9S�Ú9�N�7b[óWce�>c7bd&WA[b;=<=9�`bBCN
WY;G7bBJN�>AX
N�WY@=[g7:BÜ7:F=9�@I7b[ � RTWY@�7:<=XÜk�N�XJBCd(>È7:WYXCWYsYBJ9�[�WAeM>È7:d)WY[b;=<G9�`bBCN&;G`b9�[a[bF=`a9AQ�KMBC@=]ì[b;S9�9�]�Q1`b9�XË>c7bBCyA9
<IF=d)BJ]=BÜ7okYQS>A@=]�;G`b9�N�BJ;=BÜ7U>A|GXJ9pKi>c7b9�`nKó9�`a9�WY|G7:>ABJ@G9�]Te�`aWYdÖ7:<=9 � úMhnh 6lFG`ae·>AN�9ØR_>A`aBJ@=9�hi7:XJ>A[���]?>
6lBCXCyc>.9L71>AXÄQ w��Y�Au �§QcWYO�WY@=9�e�`aWYdï7:<G9�qòWA7U>AXGú�O�WY@G9\R_>A;G;=BJ@=s�6l;S9�N�7b`bWYd)9�7b9�`òe�WY` wZ���Y�ÈvUw��Y� ~ie�`bWYd 7b<=9
� Wl]=]=>A`b]&6l;?>cN�9zV$XJBCsY<�7é{�9�@�7:9�`iD�BC[a7:`aBJ|=Fl7:9�]ØhzN�7bBCyY9.hn`aNU<=BCyA9�{�9�@�7:9�`�� � 6GVò{ v DMhnh.{ � � `b9�9�@I|Ú9�XC7�Q
R_Dp�§Q1>A@=]áN�XCWYF=]ãBJ@Ge�WA`bd&>c7:BCWY@ëK�>A[�WY|G7:>ABJ@=9�]�e�`bWYd37b<=9#mo@�7:9�`b@?>c7bBJWY@=>AXM6G>c7b9�XCXJBC7b9�{�XJWAF=]ê{�XJBJd&> v
7:WAXJWYsAkTj1`bW�Ëa9�N�7��·mg6={\{ijòQ�e�`bWYdÖ7:<G9 � 6GVò{ v D.hzh.{\�n>AXJ[aW(e�WY`.7:<=9�kA9�>A`a[ wZ���Y�Èv:wZ�Y� ~ �_Þ @G]=9�`�N�XJ9�>A`
N�WA@=]=BC7bBJWY@G[�Q´[bFG`ae·>AN�9&BC`b`:>c]=BË>A@GN�9Ø>A`a9�N�WYd);=FG7b9�]ë>A[p>�e�FG@=N�7bBJWY@íWAeóN�XCBJd&>c7:WYXCWYsYBCN�>AX´;=`a9�[a[bF=`a9AQrKMBC@=]
[b;S9�9�]�Q0`b9�XË>c7bBCyA9�<IF=d)BJ]GBC7okYQz;=`b9�N�BC;=BC7:>A|=XJ9TKi>c7b9�`�Qp>A@=]øWYO�WY@G9ð>AN�N�WY`a]=BJ@Gsã7bW � `b9�sYsá>A@=] {i>A`b]G9�`
� w��Y� ~�� ��� <G9�@ðN�XJWYFG]GkYQòN�XCWYF=]íWY;G7bBJN�>cX�7:<=BCNUH8@G9�[b[�>A@=]�XJB þ FGBJ]�K�>c7:9�`�;?>È7:<�BJ@Ge�WY`ad(>È7:BJWA@_e�`bWYdÓmg6 v
{\{ijâ>A`a90F=[b9�]T7bWØN�WYd);=FG7b90XJWZK [a;Ú9�N�7b`:>AX´[aF=`ae·>AN�9pBJ`b`b>A]=BJ>A@=N�9nF=[bBC@=s�7:<=9pd)Wl]G9�XäWce16lXCBJ@=sAW�� wZ���Y� � �
6l;S9�NL7:`:>cX$� ��t ~J �xA~Y~p@=d��$BC`b`b>A]=BË>c@=N�9iKMBÜ7:<(� t @=d `a9�[aWYXJFG7bBJWY@\ËaF=[g7�|S9�XCWZK×7:<G9z[aF=`ae·>AN�9zWceä7:<G9MK�>c7b9�`
>A`a9�7:<IF=[p[b;S9�N�BCÛ?9�]�e�WY`09�>ANU<�]=9�sY`a9�9)>A`a9�>#BJ@�7b<=9 � WY`g7:<íhi7:XJ>A@�7:BJN � RTWA@I7b<=XCk_N�XCBJd&>c7:WYXCWYsYBC9�[\e�`bWYd
7:<GBJ[i;S9�`aBJW8]�>A`b90>c;=;=XJBC9�]�BC@�7:<=9 � WY`a7b<�hi7:XË>c@I7bBJNzd&W8]=9�X �1� BJsY<�7�BJ[\>c7a7:9�@8F=>c7:9�]�7b<=`bWYFGsY<�7:<=9�K�>c7b9�`
N�WAXJF=d)@ì|�kðN�Wl9�¥)N�BJ9�@�7:[Øe�WY`�K�>c7b9�`�d)WYXJ9�N�F=XC9�[àßsárQ1;=<�k87bWY;=XJ>A@=H�7:WY@$ÍYæTâ >A@=]�N�WYXJWY`a9�]�]=BC[b[aWYXCyA9�]
WY`as�>A@=BCN�d(>È7b7:9�`Hßsãze�WYXJXCWªKMBC@=s � `b9�sYs)>A@=] � >cXJ[b<ë� wZ�Y� �Y� �

ß Å �,äPå§å}� � ßsá$�,äS�P� ÎÐ
Ñ�Ò "
�,ÍYæ§�,äS�b� Ñ â Ñ ��ßsãc�=äÚ�

KM<=9�`b9¦ä�BJ[.Ki>�yY9�XJ9�@=sA7:<äQPâ Ñ BJ[z7b<=9�NU<GXJWY`aWY;=<�k8XJXòN�WY@=N�9�@�7:`b>c7:BCWY@�BC@�>&sY`aBJ]TN�9�XCX$>È7�XJ9LyY9�X � FG[bBJ@Gs�>
;=<�kI7:WY;GXË>A@=H�7bWY@�@=BÜ7:`bWAsY9�@EæÈNU<=XJWY`aWY;=<�k8XJX�`:>È7:BJW)WAe w � tA� ��R �·d)s)d Ïnç � Ï " >A[z[bF=sYsA9�[a7b9�]�|�k_VS>c[b<?>Ad
9�7.>cX
� wZ�A� ~�� � q\<=9p[b;S9�N�7b`:>AX´[a9�>�K�>c7:9�`z>c@=]�NU<=XJWY`aWY;=<�k8XJX v [b;S9�N�BCÛ?N�>A|=[bWA`b;G7bBJWY@�>A@=]#7bWA7U>AXÚ[bN�>c7b7b9�`bBC@=s
N�W89S¥)N�BJ9�@�7b[óKó9�`b9z]=9�`aBCyA9�](e�`aWYd�ùi>AHc9�`�>A@=]#68d&BÜ7:<_� wZ��� �Y� � q\<=9z7bWA7U>AX?XCBJsY<�7é>�yc>ABJXJ>A|=XC9�e�WY`ésY`bWZK\7:<äQ
· Q=BJ@�9�>ANU<_d)Wl]G9�X�sY`aBJ]#N�9�XJX´BC[\N�WYd);=FG7b9�]�e�`bWYd 7:<=9p[a;Ú9�N�7:`b>AX´BJ`a`:>A]GBË>A@=N�90>c7.9�>cNU<T]=9�;G7:< �

²�³)² è 
�mRkt�¿éà�@��
V��j@k��'�@�W�|kt��	vdD��kI
�mn�pd­��kt��¯�ê:�E���

� 9#F=[b9�7b<=9�RTmoq WlN�9�>A@�sY9�@=9�`b>AXiN�BJ`bN�F=XË>È7:BJWA@ðd)Wl]=9�X�]=9�[bN�`bBJ|S9�]ãBC@ãR_>A`a[b<?>AXCX�9L7)>AX0� wZ�Y� xY�&>A@=]
R_>A`a[b<?>cXJX}9�7i>AX�� wZ�Y�Y� �&BJ@(>�sYXCWY|?>AX?N�WY@GÛ?sYFG`:>c7bBJWY@(>c7 w�ë�ìøw�ë `b9�[bWYXCFG7:BCWY@�Q�KMBC7b<(`b9�>AXJBC[a7bBJNMsY9�WAd&9L7:`ak

x



>A@=]ê7:WY;SWYsY`b>A;=<�k � q\<=9�`a9�>A`a9�� w XJ9LyY9�XC[�QiKM<=WA[b9_7b<=BJNUHI@=9�[b[#`:>c@=sY9�]êe�`bWYd � t d BJ@ê7b<=9_[aF=`ae·>cN�9
9�FG;=<=WA7bBJNíO�WY@G9í7bW t ~Y~�d @=9�>A`�7:<=9íW8N�9�>A@Þ|SWA7a7:WYd � q\<=9�d&W8]=9�XzK�>A[�e�WA`bN�9�]Þ|�kâ7oKMBCN�9 v ]?>ABCXCk
� {if
jì>c@?>AXCk8O�9�]�KMBJ@=]�[a7b`b9�[b[b9�[�>c@=]&]=>ABJXÜk � {iféjë<=9�>c7:�=FlÙl9�[n�=�p>AXJ@=>Zk�9�7é>AXÄQ wZ�Y��� �òe�WY`�7b<=9\kY9�>c`b[
wZ��� x�7:W w��Y��t � q\<=9�d)Wl]=9�Xn>c]=WY;G7b[#>ë7:`b>A@=[ge�WY`bd)9�] f1F=XC9�`aBË>A@âd)9�>c@â`b9�;=`b9�[b9�@�7:>c7:BCWY@ WAe07:`b>AN�9�`
7:`b>A@=[a;ÚWY`g7n��e�WYXCXJWZKMBJ@=s � 9�@�7�>A@=](RTN � BCXJXCBË>Ad)[�Q w��Y� ~���>A@G]�>p[bBJd);=XC9\`b9�;G`b9�[a9�@�7U>È7:BJWA@(WAeäN�WY@�yY9�N�7bBJWY@
>A[
]=9�[bN�`aBJ|S9�])|�k&R_>A`b[a<?>AXCX?>A@=](6lNU<=WA7a70� wZ�Y�Y� � � q\<=9zd)WY@�7:<GXCk v d)9�>A@ØN�BJ`aN�F=XJ>c7:BCWY@�Û?9�XC]=[é>A`b9\[g7:WY`a9�]
>A@=]�F=[a9�]TBJ@�>A@êûaW�� v XCBJ@=9�ü�d)Wl]=9�XÚ7bW�7b`:>A@G[b;SWY`a7\7b<=90|=BJWAsY9�W8NU<=9�d)BJN�>AXÚ7b`:>AN�9�`a[��¥ô@í � íx�ªåN��å�µJåN¶��éWAe
7:<G9E9�N�WY[gk8[a7:9�d4d&W8]=9�XäBJ@#7:<=9 � WY`a7b<�hi7bXË>A@�7bBJN0[b9�N�7bWY` � V?WY`M>A`a|=BC7b`:>A`gk(7:`b>AN�9�`�QIî �

ï î
ï � � �_ðòñI�^óô P î0�P��ð!ñ��=õ#ð¦î0�P�vö��$â£�

ù�BCWYsY9�W8NU<=9�d&BCN�>AX1yc>A`bBJ>A|=XC9�[�>A`b9#>c]GyY9�N�7:9�]ã|Ikë7:<=9&7:`:>c@=[ae�WY`ad&9�]�f1F=XJ9�`bBJ>A@ðd)9�>A@�N�BJ`aN�F=XJ>c7:BCWY@�Q÷óô P �
f1]=]Gká[a7bBJ`a`bBJ@GsëBC[)N�WY@=[g7:`:>cBJ@=9�]×7:Wë>AN�7(>AXCWY@=s�BJ[bWA;Ik8N�@?>AXJ[�7:<G`bWYF=sA<ê7:<G9_d)BÜÙlBJ@=s�7b9�@=[aWY`põ � q\<=9
>A]GyA9�NL7:BJWA@â[bNU<=9�d&9_BJ[ � `b]âWA`b]=9�`&F=;�KMBC@=] >A@=]×>ë7:BCd&9 v [a7b9�;áWAe � <GWYF=`b[&BJ[)F=[b9�] � q\<G9_7:9�`bd ö
`b9�;=`b9�[b9�@I7b[E7b<=9�|=BJWAXJWYsYBCN�>AX�[aWYF=`bN�9�[E>A@=]�[bBC@=HI[�Q´]=BC[bN�F=[b[a9�]ðBC@�6l9�NL7:BCWY@ � � w Q�>A@=]÷â `b9�;=`b9�[b9�@I7b[�7b<=9
yY9�`a7bBJN�>cXÚd)BÜÙlBJ@Gs�]=FG9n7:W�N�WY@�yY9�N�7:BCWY@ � {�WY@�yA9�N�7bBCyA9Ed)BÜÙlBC@=s�BC[ó;=>A`:>Ad)9�7b9�`aBJO�9�]�BJ@)7:<=9nW�� v XJBC@=9Md&W8]=9�X
|�k�>AXJXCWZKMBJ@=s�yA9�`a7bBJN�>AXJXÜk#>A]�Ëb>cN�9�@�7.sY`aBJ]�N�9�XJXJ[\7bW)<GWYd&WAsY9�@=BCO�907:`b>AN�9�`MN�WY@=N�9�@�7:`b>c7:BCWY@=[z>A[\e�`b9 þ FG9�@�7:XÜk
>A[�[g7U>c7bBJN�>AXJXÜk#F=@=[g7U>A|=XC9�N�WY@=]=BÜ7:BJWA@=[zKó9�`a9�e�WYF=@=]�BC@T7b<=WY[b9�N�WYXCF=d&@G[nWAe
sY`aBJ]TN�9�XCXJ[zBJ@T7b<=9íûaWA@ v XCBJ@=9�ü
d)Wl]=9�X �
V$BJsAF=`b9 u [b<=WZKM[í7:<=9ãd)Wl]G9�X wZ�Y� � [a;=`bBC@=s [b9�>ø[aF=`ae·>AN�9á7b9�d);Ú9�`:>c7bF=`b9á>A@G]�7b<=9á>A[b[aWlN�BË>c7b9�]

sY9�WY[a7b`bWY;=<GBJN([g7:`a9�>Ad�e�F=@=NL7:BJWA@ � q\<G9�d&W8]=9�Xé`a9�;=`aWl]GF=N�9�[�7:<=9&XË>A`asY9&[aN�>AXC9&e�9�>c7:F=`a9�[�Wcei7:<=9(`b9�sABJWY@�Q
KMBC7b<T[aF=|=;SWYXË>c`M>A@=]�[bF=|G7b`bWY;GBJN�>cX´sAk8`b9�[.[b9�;?>A`b>c7:9�]_|�k�7:<G9 � WY`a7b<Thi7bXË>A@�7:BCNE{�F=`b`a9�@�7�Q?7b<=9p[b9�>�K�>A`b]
9LÙ87b9�@=[aBJWY@�WAeS7:<=9 � F=XÜeÚ687:`a9�>Ad � q\<=9M[aBJd);=XJBÜÛ?9�]�d&W8]=9�XlBJ@)6l9�N�7bBJWY@&�nBJ@G]=BJN�>c7:9�]�7:<=9\BCd&;SWY`a7:>A@=N�9�WAe
7:<G9.]G9�;G7b<(WAeSKMBJ@�7:9�`
N�WY@�yY9�N�7bBCyY9zd&B­ÙlBJ@=sp>A@G])7b<=9\ylBCsYWY`1WAeÚN�WA@IyA9�NL7:BCyA9nd)BÜÙlBJ@Gs0BJ@�7:W07:<G9.[a;=`bBC@=sp;Ú9 v
`bBCWl] � BC71BC[$7:<=9�`b9Le�WY`b9MBJd);SWY`a7:>A@�7$7:<=>c7�7:<G9.sA9�@=9�`:>AX=N�BJ`aN�F=XJ>c7:BCWY@�d)Wl]=9�XG<?>c[ó>�;GXË>AF=[aBJ|=XC9i]=BC[a7:`aBJ|=Fl7:BJWA@
WAeód&B­Ùl9�] v XË>�kY9�`�]=9�;l7:<=[ � mo@�V$BCsYF=`a9 t K�9)[b<=WZK"N�WYd);?>A`aBJ[bWA@=[0WAeéd&B­Ùl9�] v XË>�kY9�`0]=9�;G7b<=[p]=BË>csY@=WY[a9�]
e�`bWAdÏ7:<G9)d)W8]=9�X�[aF=|G7b`bWY;=BCN�>AX
>c@=]í[bF=|=;SWYXJ>A`0`b9�sYBJWY@G[)�·[b9�9(VrBJs � u �LQò>A@=]�e�`bWAd ù�h1q.6í>A@=]ëú � 6
ûamo@=]GBË>Aü0WY|G[b9�`gyc>c7:BCWY@=[ � q\<=9Md&W8]=9�XG;=`bW8]=F=N�9�[17:<=9Md&>AsY@=BÜ7:F=]G9\>A@=]�7:BCd&BC@=snWAeS7:<G9.`a9 v [a7:`b>c7:BÜÛ?N�>È7:BJWA@
WAe
7:<G9�Ki>È7:9�`0N�WYXJFGd&@T`b9�XJ>c7:BÜyY9�XCk�K�9�XJX � RTBÜÙl9�] v XË>�kA9�`0]=9�;G7:<í>A@G]�N�WY@�yY9�N�7bBCyY9)d)BÜÙlBJ@=s(>AN�7bBCy8BC7okT>A`a9
N�XCWY[b9�XCk�`a9�XJ>c7:9�]ë7:W�[bFG`ae·>AN�9s�?F8ÙG9�[�WAe�<=9�>c7 � V?WY`p9LÙG>Ad);=XJ9Ø7b<=9(>c@=WYd&>AXCk_WAe�7b<=9&[aF=`ae·>cN�9([a9�@=[aBJ|=XC9
<=9�>c7<�?FlÙí�ÄV$BCs � � �§QGF=[a9�]T>A[i;?>c`a7\WAe�7b<=9ne�WY`aN�BJ@Gs=QG]=W89�[�<?>�yY9p[bBCd&BCXË>A`
;?>c7a7:9�`b@=[M>A[ó7:<=9p>A@GWYd(>cXCk�WAe

�



7:<G9Ed)W8]=9�X�N�WY@�yY9�N�7:BÜyY9�d&B­ÙGBC@=s��·V$BJs � xY� �
q\<=9ØW�ø)BJ@G9�d&W8]=9�Xr]=WAd(>ABC@_BC[�BJ@=BÜ7:BJ>AXJBCO�9�]#KMBÜ7:<�>A@�BC@=WY`as�>A@=BCN�@=BÜ7:`aWYsY9�@_N�WY@=N�9�@�7:`b>c7:BCWY@�N�WA`b`b9 v

[b;SWY@=]GBJ@=s07:W�7b<=9\@=BÜ7:`:>È7:9\N�XCBJd&>c7:WAXJWYsAkne�`bWYd {�WY@=HI`bBCsY<�7
9�7é>AX�� wZ�Y�Au � �r� BC7b`bWYsA9�@ØBJ@Ø;G<IkI7bWY;=XË>c@=H�7:WY@
>A@=]TO�W8WY;=XJ>A@=H�7:WY@_>A`b9EBJ@GBC7:BJ>AXJBCO�9�]#>A[z>)e�`:>cN�7:BCWY@�WAe�7:<G9�BC@=WY`bsY>A@=BJN�yc>AXCF=9�[ � q\<=9�d)Wl]G9�X´]=WYd&>ABC@�BC[
7:<G9 � WY`a7b<×hi7:XJ>A@�7:BCN�e�`aWYd vgt � � 7:W � ~ � � >A@=] wYw ~ � � 7bWì�Y� � f � qò`:>cN�9�`)N�WA@=N�9�@I7b`:>c7bBJWY@G[(@=9�>A`
WY;S9�@á|ÚWAF=@=]?>A`aBJ9�[&>c`b9�`b9�[a7:WA`b9�]á7:WZK�>A`b]=[&BJ@=BÜ7:BJ>AXóN�WY@=]=BÜ7:BCWY@=[ØWY@ê>�[a<=WY`g7)7bBJd)9�[aN�>AXC9 � 6lBJ@GN�9�|=BJW v
XJWAsYBJN�>AX�>ANL7:BÜylBÜ7ok�BJ[0e�WY`07b<=9&d)WY[g7�;=>A`a7�XJBCd&BÜ7:9�]T7:W�7:<=9)F=;=;S9�`pe�9�K�<IF=@G]=`b9�]ìd&9L7:9�`b[EBJ@í7:<=9)WY;S9�@
W8N�9�>c@�Q1BJ@=WA`bs�>A@GBJN�@=BC7b`bWYsA9�@ìN�WY@=N�9�@�7:`:>È7:BJWA@=[Ø>A`a9�`b9�[a7:WA`b9�]ì7bWZKi>A`a]=[ØN�XCBJd&>c7:WAXJWYsAk_|Ú9�XJWZK w ~Y~A~_dTQ
>A@=]#7b<=9�WY`as�>A@=BCN�N�WYd);SWY@=9�@�7b[M>A`b9�[a9�7\7bW)O�9�`aW�7:<=9�`b9 � q\<=9pd)Wl]G9�XÚK�>A[\`aF=@#e�WY` wªt ~EkY9�>c`b[�Q?]G`bBCyA9�@
|�k#`b9�;Ú9�>c7:9�]=XCk�N�k8N�XCBJ@=sØ7:<G`bWYF=sA<�7b<=9 � kA9�>A`M[a9 þ F=9�@GN�9�WAer;=<�k8[bBCN�>AX�Û?9�XJ]=[ �

ù °�k��B��kI±��=j@�Ì��l©�=�Ã~ú�
	�mnj�m�	Ãuw�P�'���@mn���¦kt��	ûéàr�j��E���Wê�r�l^j@j­ü¨�@¯S�'����±Z�P��������¯

ú�F=`�>cBJd4BJ[M7:W�N�>A;G7bF=`b9�sA`bWY[a[ne�9�>c7bF=`b9�[�WAe�7b<=9�`a9�sYBCWY@?>AX´yc>A`bBJ>c7:BCWY@=[z>A@=]_7b<=9Ø>A@G@8F=>AXrNLk8N�XJ9�BJ@_7b<=9
� WA`a7:<#hi7bXË>A@�7bBJNMKMBC7:<&7:<=9�[aBJd);=XJ9�[a7óylBJ>A|=XC9z`a9�;=`a9�[b9�@�7U>c7bBJWY@�WAe´7b<=9�<=BCsY<=XCk�N�WYd);=XJ9§Ù(9�N�WY[gk8[a7:9�d � mo@
XË>È7:9�`p[a9�N�7bBJWY@G[�Kó9(9LÙG>Ad)BJ@G9&>c@=]ðNU<?>c`:>ANL7:9�`aBJO�9&7:<G9&`a9�[b;SWY@=[a9(WAeid&W8]=9�XC9�]�;=<�kI7:WY;=XJ>A@=H�7:WA@ì>A|=FG@ v
]?>A@GN�9�[é7:WEBJ@�7:9�`:>A@G@8F=>AX?yA>c`bBË>c|=BJXCBC7ok�BJ@�7:<=9.;=<�k8[bBJN�>AX}9�@�y8BJ`aWY@=d)9�@�7 � ù�Fl7�N�>A@&7b<=9zd)W8]=9�X?`a9�;=`aWl]=FGN�9
7:<G90|=`bW�>c]�NU<=>A`:>ANL7:9�`bBJ[g7:BCN�[iWAeò7:<G9 � WY`g7:<#hi7:XJ>A@�7:BCN�NU<=XJWA`bWY;=<�k8XJXÚ]=BJ[g7:`aBJ|=FG7bBJWY@t� � 90|Ú9�sYBJ@#|�k�N�WYd v
;?>A`aBJ@=sz7:<=9\d)Wl]G9�X�ßà[0ûgN�XJBCd(>È7:WYXCWYsYBJN�>AXJü�]=BJ[g7:`bBC|=FG7bBJWY@Ø>c@=]Ø[b9�>A[bWY@=>AX=N�k8N�XJ9\WAeSNU<=XCWY`bWY;G<Ik8XCXlKMBC7b<�7:<=WA[b9
BJ@le�9�`b`a9�]#e�`bWAd `b9�d&WA7b9p>A@=]�ôºõ � ôºö·÷ØWY|=[b9�`ayc>c7bBJWY@=[ �

ý ³2´ ~�mnkI�ÿþ[mRkt¯��W�^ktjJé£l^
Vj@m��àé��Wyzê�kI���=¯��W����� è ±�¯�mR���Ik������W��¯

V$BCsYF=`b9 � [a<=WZKM[�KMBC7b<_[bWAXJBJ]�XJBC@=9�[M7:<G9�d)WY@�7:<=XÜk�>ZyA9�`b>AsY9�]á�ºe�WY`M7:<=9 � kY9�>A`b[:�zNU<=XJWA`bWY;=<�k8XJX�N�WY@=N�9�@ v
7:`b>c7:BCWY@=[iBC@(7:<G90F=;=;S9�`.� t d WAe�7:<=90d)Wl]G9�XÚe�WA`�7:<=9�7b<=`b9�9p`b9�sABJWY@=[ v ûa[bFG|=;ÚWAXË>A`aü=Q�ûgBJ@�7:9�`bsAk8`b9�ü)>A@=]
ûa[aF=|G7:`aWY;=BCN�>AXCü��·`a9�sYBCWY@=[E]=9�;GBJN�7b9�]�BC@�V$BJs � u � � q\<=9�>A`b9�> v >�yY9�`:>AsA9�]ìNU<=XCWY`bWA;=<�klXCXóN�WY@=N�9�@�7:`b>c7:BCWY@=[
e�`bWAdÓd)WY@�7:<=XÜk�N�WAd&;SWY[bBÜ7:9�[0WAe w��Y��� 6l9�> � BËV16ã�Ä6l9�> v y8BJ9�KMBC@=s � BJ]=9�VrBJ9�XC] v Wce v y8BJ9LK�6l9�@=[aWY`U��]?>È7U>
e�WY`07:<G9&[b>Ad&9�`a9�sYBCWY@=[E>A`b9)[b<GWªKM@ëe�WY`pN�WYd);?>A`aBJ[bWA@ � q\<G9&|=`aW�>A]ë;?>c7b7b9�`a@ëWAe�XJWZK ;G<IkI7bWY;=XË>c@=H�7:WY@
|=BCWYd(>c[b[.BJ@_7b<=9�[bFG|G7:`aWY;=BJN�[0>A@=]_[b9�>c[bWY@?>cXJXCk�<=BCsY<�|=BCWYd&>A[b[.BJ@_7b<=9�[aF=|=;SWYXË>A`.`b9�sYBJWA@=[nBC[nN�>c;G7:F=`a9�]
|�kT7b<=9�d)Wl]G9�X � q\<=9�d)W8]=9�Xr>AXJ[aW(N�>A;G7:FG`b9�[�7b<=9�[a9�>A[aWY@?>AX$N�k8N�XC9�[0>A@G]�[b9�>A[bWY@=>AX�;S9�>AH�>Ad);=XJBÜ7:F=]G9�[ �
�zWZKó9�yA9�`�QésYBÜyY9�@ë7:<?>c7�[bWYd)9�;SWA7:9�@�7:BË>cXJXCk�BJd);ÚWY`g7U>A@�7E;=`aWlN�9�[b[a9�[)>A`a9(@=9�sYXJ9�N�7:9�]�[bF=NU<á>A[�@=BC7b`bWYsY9�@

�



ÛGÙG>c7bBJWY@�Q
9§ÙG;GXJBJN�BC7ØsA9�WY[g7:`bWA;=<=BJN�9�]=]=BJ9�[�Qéd�F=XÜ7:BJ;GXJ9(;G<IkI7bWY;=XË>c@=H�7:WY@á[b;S9�N�BJ9�[�Q�d)BJN�`bW v @8Fl7:`bBC9�@�7ØXCBJd)B v
7U>È7:BJWA@ì>A@=]ã>�N�WY@=[g7U>A@�7){�<=X � � `:>c7bBJW_BC[�>A[a[bF=d)9�]äQ
7b<=9�d)Wl]G9�XéN�>A@=@GWA7Ø|S9�9LÙl;S9�N�7b9�]ã7:W�;S9�`ge�WY`bd
F=@=BÜe�WY`bd)XCk�Kó9�XCX´WªyA9�`\7:<G9E9�@�7:BJ`a90d&W8]=9�X�]=WYd&>ABJ@ � mo@#7:<=9p[bFG|G7:`aWY;=BJN�[\7:<=9p[b;G`bBJ@GsØ[b9�>c[bWY@?>cXò;S9�>cH(WAe
d)Wl]=9�XJ9�]TNU<=XCWY`bWA;=<�klXCXò>A;=;S9�>A`a[z[aXJBJsA<I7bXCk(XË>c7b9�`\7:<?>c@_BJ@�7:<G9�WY@=9pkY9�>A`nWce
6l9�> � BËV16�]?>c7:>)d)9�>A[aF=`b9 v
d)9�@�7:[�Q8|GFG7
KMBC7:<GBJ@Ø7:<=9M9�@IyA9�XCWY;Ú9.WAeä;Ú9�>AH�d)WY@�7:<=[
WY|=[a9�`gyY9�](BJ@�ôºõ � ôºöÄ÷pùóh1q.6�]?>È7U>&�Ä>AXC[bWp[b<=WZKM@}� �
q\<=9�`b9(BC[�>cXJ[bWT>#7:9�@G]=9�@=NLkëe�WA`�;=XJ>A@=H�7:WA@ð>A|GF=@=]?>A@GN�9�[�7:W�|Ú9�N�WYd)9)7bWlW�XJWZK�]GF=`bBC@=s�7b<=9)[bF=d)d&9�`
>A@=]ëe·>AXJX1d)WY@�7:<=[ � �zWZK�9LyY9�`#ôºõ � ôºöÄ÷�d&9�>A[bFG`b9�d)9�@�7b[�>c7�ù�h1q.6â��R�BJNU<?>A9�XJ[�>A@=]z�p@=>A;�Q wZ�A��� ��]=W
[b<GWªKï[bBJd)BJXJ>A`bXÜkØXJWZKøyc>AXJF=9�[.>A[MWYF=`\d)Wl]=9�X�BJ@#[aF=d)d&9�`\d&WY@�7b<=[��·]=WA7a7:9�]TXCBJ@=9�BC@�V$BJs � � � � ú�[bNU<GXJBJ9�[
>A@=] � >c` �N�WA@ð� wZ�Y��� �(<?>�yY9pe�WYF=@=]�7:<?>c7.BC@=N�XCF=[bBCWY@�WAe$7b`:>A@=[ge�9�`.WY@�7:<=9E[bN�>AXJ9pWAe$sY9�WY[g7:`aWY;=<=BCNE9�]=]=BC9�[
BJd);=`aWªyA9�[$7b<=9iÛ?]=9�XJBÜ7ok�WceÚ9�N�WY[gk8[a7:9�d d)Wl]=9�XJ[r;?>A`a7bBJN�F=XË>A`aXCkpBC@�7:<=9i[aF=|G7b`bWY;=BCN�>AXlsAk8`b9cQI>�;=`bW8N�9�[b[�7:<=>c7
BJ[1WA@=XCk�`b9�;=`b9�[b9�@�7b9�]�;?>c`:>Ad)9�7b`bBJN�>AXJXÜkpBJ@�WYF=`1d)W8]=9�X � mo@�sY9�@=9�`b>AX�QY7b<=WYF=sY<äQ�WYF=`1d)Wl]=9�X=]=W89�[1N�>A;G7:FG`b9
7:<G90XË>A`asY9 v [bN�>cXJ9n[a;?>c7bBË>AXä>A@=]�7:9�d&;SWY`b>AXÚyc>A`aBË>A|=BCXJBÜ7okØ[b9�9�@�BJ@�[b>c7:9�XJXJBÜ7:9z]?>c7U>lQG[bFGsYsY9�[g7:BC@=sØ7:<?>c7iBC7iBC[\>
F=[a9�e�F=XóûaXJ>A|ÚWA`:>c7bWY`ak8ü0BJ@�KM<=BCNU<&7:Wp[g7:F=]Gk)d)9�NU<?>c@=BJ[ad&[
WAeäBJ@�7:9�`:>A@=@IF?>cX=yA>c`bBË>c|=BJXCBC7okEBJ@Ø7:<G9z@IFG7b`bBJ9�@�7:[
>A@=]�NU<=XCWY`bWY;G<Ik8XCX�N�WY@GN�9�@�7b`:>c7bBJWY@=[ �

ý ³ÇÝ ���W�'mR��kI���
�^ktj­°£kI����kI±Z�@j@����l

���	�
��� è ��m�iº	��@yzmn��¯��@�W�^ktj�
_mR��¯�ê:mn
������Wm

�Y�S� ôºõ����n÷lö � ô � õ?ö �
� FG7b`bBC9�@�7�N�WY@=N�9�@�7:`:>È7:BJWA@=[$>c`b9éBJ@�d)WY[g7$>c`b9�>c[$[a7b`bWY@GsYXCkp`a9�XË>È7:9�]p7:W.7:<=9ó[a7b`b9�@GsA7:<�Wce=XJW8N�>cX�N�WY@�yY9�N v

7:BÜyY9éd&B­ÙlBJ@=s � VrBJsYF=`a9óxz>A@=]�V$BJsAF=`b9 � [b<=WZK�7:<G9�[b;G`bBJ@GsRæÈKMBJ@�7b9�`ò>A@=WYd&>AXÜk0WAe=N�WY@�yY9�N�7:BÜyY9id)BÜÙlBC@=s.>A@=]
BJ@GWY`bs�>c@=BJN0@=BÜ7:`aWYsY9�@�N�WA@=N�9�@I7b`:>c7bBJWY@TBJ@�7:<=9EF=;=;S9�` t ~�d e�WY`\kY9�>A`b[ wZ���Y� >A@=] wZ�Y�Gw � hn@=WAd(>AXCWYF=[aXCk
Kó9�>AHëN�WY@�yY9�N�7bBJWY@áWZyY9�`�7b<=9#[bFG|G7:`aWY;=BJN�[�BJ@ w����Y� <?>c[�N�WY`a`b9�[b;SWY@=]=BC@=s�XJWZKó9�`Ø@IFG7:`aBJ9�@I7�N�WY@=N�9�@�7:`b> v
7:BCWY@=[�QéKM<=BCXJ9#<=BCsY<=9�`�7b<?>A@á@=WY`ad(>AX�@8Fl7:`bBC9�@�7:[&>A@=]áN�WA@IyA9�NL7:BCyA9_d)BÜÙlBJ@Gsí>A`b9#e�WYF=@G]áe�WY`Ø7b<=9�[:>Ad)9
kY9�>A`\BJ@�7b<=9�@=WA`a7:<G9�`b@�;SWY`a7bBJWY@(WAe´7:<=90d)W8]=9�XÚ]=WYd&>ABJ@ � mo@�V$BJsYFG`b9 w ~?�Ä>��1K�9p9§Ù=>cd&BC@=9z7b<=90d&W8]=9�X�ßà[
BJ@GWY`bs�>c@=BJN.@=BC7b`bWYsA9�@(|S9�<=>Zy8BCWY`�BC@(7:<=9ze�`:>Ad)9�KóWY`bH�[aF=sYsY9�[a7:9�]�|Ik)7:<G9�BJ]=9�>AXJBCO�9�]&7oKóW v XJ>ZkA9�`id)W8]=9�X}WAe
6l9�N�7:BCWY@(� � 7b<=9zd)W8]=9�X?[a;=`bBC@=s�BC@=WY`as�>A@=BCNi@=BC7b`bWYsA9�@)N�WY@=N�9�@�7:`b>c7:BCWY@&>ZyA9�`b>AsY9�](WªyA9�`
7:<=9.F=;=;S9�` t ~pdTQ
@=WY`ad(>cXJBJO�9�]�|�k�KMBJ@�7b9�`E@8Fl7:`bBC9�@�7:[�Q$>c`b9�;=XJWc7b7:9�]ð>cs�>ABJ@G[a7p[b;G`bBJ@GsTN�WY@�yY9�NL7:BÜyY9�d)BÜÙlBJ@Gs#`:>c7b9�[�Qò]=9L7:9�` v
d)BJ@=9�]&e�`bWAd�d&W8]=9�XSN�WA@IyA9�NL7:BCyA90d&B­ÙlBJ@=sp[a7:>c7:BC[a7bBJN�[ �$Ý >A`aBË>A|=BCXJBÜ7ok�BJ@&d&B­ÙlBJ@=sE`:>c7b9�[óBJ[ó>�N�WY@G[b9 þ F=9�@=N�9
WAeiyc>A`aBË>A|GBJXJBÜ7ok�BJ@ë7b<=9)[b;=`aBJ@=s�e�WY`bN�BJ@=s�BJ@�9�>ANU<ðWAei7:<G9 � kY9�>c`b[ � V?WY`E9�>ANU<ð`b9�sABJWY@ë>T[gkld�|ÚWYX
BC@=]=B v

w ~



N�>È7:9�[�7b<=9�BC@=]=BCy8BC]=F?>AXò[b;=`aBJ@=s v >�yY9�`:>AsY9�d&B­ÙGBC@=s(`b>c7:9�>A@=]�7:<G9Ød&9�>A@�[b;G`bBJ@Gs#@=WY`bd&>AXCBJO�9�]_BC@=WY`bsY>A@=BJN
@=BÜ7:`bWAsY9�@íN�WA@=N�9�@I7b`:>c7bBJWY@ ��� 9ØÛ?@=]í7:<=>c7pBJ@=N�`b9�>A[b9�]ëd)BÜÙlBJ@Gs(KMBJXCX$9�@G<?>A@=N�9(>�yc>ABJXJ>A|=XC9�@IFG7:`aBJ9�@I7b[E>c7
7:<G9�[bFG`ae·>AN�9�BJ@_>AXJX´`a9�sYBCWY@=[�QÚBC@�>AN�N�WY`a]_KMBC7b<T7:<G9�;=`a9�]=BCN�7:BCWY@=[.WAe�7b<=9�[aBJd);=XJBÜÛ?9�]�d)Wl]=9�X�WAeé6l9�N�7:BCWY@
�lQ=[a<=WZKM@_BC@TVrBJs � � �·>�� �

�Y�S� ôºõ���� ��� ö�� ���Ü� õ��Èö��Èõ
q\<=9�7oKóW v XJ>�kY9�`rd&W8]=9�X8WceS6l9�NL7:BCWY@Ø�z[aF=sYsY9�[a7b[$7:<?>È7r7b<=9�F=@G]=9�`aXCk8BJ@=szd&9�NU<?>A@=BC[bd)[$WAe=BJ@�7:9�`:>A@=@IF?>cX

;=XJ>A@=H�7:WY@êyA>c`bBË>c|=BJXCBC7ok�>c`b9�d)WY`b9�N�WAd&;=XCBJN�>c7:9�]ê7:<=>A@â7:<?>È7�WAep@IFG7b`bBJ9�@�7#[bF=;G;=XCk � j1<IkI7bWY;=XË>c@=H�7:WY@
yc>A`bBJ>A|=BCXJBC7ok�BC[&>��ä9�N�7:9�]â|�kã|ÚWc7:<á@8Fl7:`bBC9�@�7(>A@=]×XCBJsY<�7�XCBJd)BC7U>È7:BJWA@ �ë� 9TBC]=9�@�7bBCÛ?9�]×>A@êBJd);ÚWA`a7U>c@I7
@=WY@ v ]=BCd&9�@=[bBCWY@?>AXi;=>A`:>Ad)9�7b9�`�Q\å=ægçYåGè  �7b<=9T`b>c7:BCWíWAe�7:<G9TXCWlN�>AXiN�`aBC7bBJN�>cX\]=9�;G7b<�QMå=æØ>A@G]×9�@G]×WAe
KMBJ@�7b9�`òd&B­ÙG9�]�XJ>�kY9�`ò]=9�;G7:<�Q�å=èw �KM<=BJNU<�NU<?>A`b>AN�7b9�`bBCO�9�[$`b9�sYBJWA@?>AX�`b9�sYBJd)9�[�WAel7:<=9ó[b;=`aBJ@=s.NU<=XCWY`bWY;G<Ik8XCX
`b9�[b;SWY@=[a9�7:WØBJ@�7b9�`:>c@=@IF?>AXÚyc>A`aBË>A|GBJXJBÜ7okØBJ@(d&B­ÙGBC@=s�>cN�7:BÜy8BC7ok � q\<=90`b9�sYBJWY@=>AXSyc>A`aBË>c7bBJWY@)WAe�7:<G9�d&W8]=9�X�ßà[
� kA9�>A`zd&9�>A@_å?ægçAå=èø`b>c7:BCW)BC[z[a<=WZKM@�BJ@TV$BJsAF=`b9 wYw � �.9�`a9�å=æiBC[.7:>AHA9�@�>A[M7:<=9�[b;=`aBJ@=sA7bBJd)90N�`aBC7:BCN�>AX
]=9�;G7:<à E7:<G9\]=9�;G7b<Ø7:W�KM<=BCNU<)d)W8]=9�X8@=9�7
;G<IkI7bWY;=XË>c@=H�7:WY@�sY`aWªK\7b<���KMBÜ7:<Ø@=W0@IFG7b`bBJ9�@�7
XJBJd)BC7:>c7:BCWY@}�ÚBC[
sY`a9�>c7b9�`i7:<=>A@�7:<=90XCWY[b[\]GF=9�7:WØ9§ÙGN�`b9L7:BJWA@T>c@=]�d&WY`g7U>AXCBC7okT�����! Î Ò " �
� "# "%$&" Û�'

� Î � ���( Î Ò " �@¸º¹x��ÀÁ¹È�7� Î Q
[b9�9�f þ @ � �Y� � q\<=9�9�@G] WAe0KMBJ@�7:9�`(d)BÜÙl9�]×XË>�kY9�`(]=9�;G7:<�QnåGè.Q.BC[(]=9LÛ?@=9�] >A[(7:<G9�]=9�;l7:<âKM<=9�`b9
7:<G9�]=B �Ú9�`a9�@=N�9�|S9�7oKó9�9�@#7b<=9n7:9�d&;S9�`b>c7:FG`b9�>È7i]=9�;G7:<�>A@G]�7:<=9�[a9�> v [bF=`ge·>AN�9z7:9�d);S9�`:>È7:F=`a9nBJ[ósY`b9�>c7:9�`
7:<=>A@#~ � t � { �I� 9nÛ?@=](7b<?>c7ó7:<=9z[bF=|G7b`bWY;GBJN�[i>A`b9zNU<?>A`:>cN�7:9�`bBCO�9�]#|�k&<=BJsA<&yc>AXJFG9�[�Wce�7:<=BC[�`b>c7:BCW=Q�KM<=BJXC9
[bFG|=;ÚWAXË>A`�`a9�sYBCWY@=[�<=>ZyA9zd�F=NU<�XJWZK�9�`�yc>AXJF=9�[ � q\<=9\7:<=`a9�9M`b9�sYBJWY@G[�WAeÚV$BJsAF=`b9 u <?>�yA9.]GB �Ú9�`b9�@�7óå?ægçAå=è
`:>È7:BJWA[ � >A|ÚWAFG7ó~ � � BJ@�7:<G9.[aF=|G7b`bWY;=BCN�[�QG~ � u BJ@�7:<=9MBJ@�7b9�`bsckl`a9z`a9�sYBCWY@)>A@=](>A|ÚWAFG7ó~ � ��BC@)7b<=9z[aF=|=;SWYXË>c`
`b9�sYBJWA@ �1� 9p9LÙl;S9�NL7z7b<=9�[a9�`a9�sYBCWY@=[\7:W�9LÙl<=BC|=BC7M]GB �Ú9�`b9�@�7z7b`b9�@G]=[zBC@�NU<=XJWY`aWY;=<�k8XJX�N�WY@=N�9�@�7:`b>c7:BCWY@=[z>A[
d)BÜÙlBJ@=s�`:>c7b9�[\yc>A`ak�e�`aWYd kA9�>A`\7:WØkA9�>A` �
q\<=9i[a9�>A[aWY@?>AXlN�k8N�XC9�WAe?;G<IkI7bWY;=XË>c@=H�7:WY@Ø>c|=F=@=]?>c@=N�9iBC[rXJ>A`bsA9�XCk�N�WY@�7:`aWYXJXC9�]�|IkE7:<G9i>�yc>ABJXJ>A|=BJXCBC7ok.WAe

@IFG7:`aBJ9�@I7b[0��9�BC7b<=9�`é[bFG;=;=XJBC9�]�e�`bWYd�|S9�XCWZK WY`éXË>c7b9�`:>cXJXCk�|�k)N�F=`a`b9�@�7b[U��>A@G](WAeä[bF=@=XCBJsY<�7n��e�`aWYd >A|SWZyY9Z� �
mo@(7b<=BJ[ód&W8]=9�X}7:<G9nsY`aWªK\7b<#`:>c7b9nWAe�;=XË>A@GHI7bWY@�BC[�]=9L7:9�`ad&BC@=9�]&|�k&7b<=9�d�F=XÜ7:BC;=XJBCN�>c7bBCyY9\9��ä9�N�7\Wce´|ÚWc7:<
7:<G9�[b9�;=`bW8N�9�[b[b9�[ � V$BJsAF=`b9 w ��;=XJWA7b[�QS>A[z[bF=sYsA9�[a7b9�]�|�kTf þ F?>c7:BCWY@í�lQ · ç=� · � · �:�.>c@=]¤��ç=�@�����£�U�§Q
>A@=]ë7:<=9�BJ`E;=`bW8]=F=NL7Ø>�yY9�`:>AsY9�]�WZyY9�`E7:<=9)7:WY; t ~Td WAe\9�>ANU<�`b9�sYBJWA@ëe�WY`p7:<=`a9�9&N�WY@=[a9�N�FG7:BÜyY9�kY9�>A`b[ �
q\<=9ØsY`aWZK\7:<í`:>c7b9�BJ[zXJBCd&BÜ7:9�]Td&WA`b9�|�k_XJBJsA<I7nBJ@_7b<=9�7oKóW�@GWY`a7b<=9�`a@�`b9�sABJWY@=[nWAe
7:<=9�d)W8]=9�Xi��KM<=9�`b9
å=ægçYåGè BC[#XJWZKz�&7:<?>c@øBC@ 7:<=9�[aF=|G7:`aWY;=BCN�[ë��KM<=9�`b9ëå=ægçYåGèÖBJ[(N�XJWA[b9�7:W w � � mo@ø[bF=|=;SWYXJ>A`�`b9�sYBJWA@=[
@IFG7:`aBJ9�@I7b[�d&>Zk�|S9�[a7bBJ`a`b9�] �·WY`�>A]GyY9�N�7b9�]}��7bW_7:<=9(F=;=;S9�`�XJ>ZkA9�`a[�Q1|=FG7�BC7�BJ[�WA@=XCk�KM<=9�@ã[bF�¥)N�BC9�@�7

wAw



[bFG@=XJBCsY<�7�|S9�N�WAd&9�[p>Zyc>ABCXË>A|GXJ907:<?>È70[bBCsY@=BCÛ=N�>A@�70sY`aWZK\7:<�W8N�N�FG`b[ � RTWY`a9�WZyY9�`�Q´N�WY@�yY9�NL7:BÜyY9)d&B­ÙGBC@=s(BC@
7:<G9�[bF=|G;ÚWYXJ>A`�`a9�sYBCWY@=[óWlN�N�F=`a[�7:W�sA`b9�>È7:9�`�]=9�;G7b<=[i7:<=>A@(7:<G9�[bF=|l7:`bWA;=BJN�[\|Ú9�N�>AF=[a9�7:<=9n[a7:`b>c7:BÜÛ?N�>È7:BJWA@
BJ[EK�9�>AHA9�`)>A@=]ì7:<G9(e�WY`bN�BJ@=sT[a7b`bWY@=sA9�`��·<G9�@=N�9�7:<=9�[ad(>cXJXJ9�`�å?ægçAå=è"`:>c7bBJWY[:� � V$BJsYFG`b9 w ~?�·|}�p[b<=WZKM[
7:<G9�@=WY`ad(>AXCBJO�9�]ì[a;=`bBC@=s�;=<�kI7:WY;GXË>A@=H�7bWY@ãN�WY@=N�9�@�7:`b>c7:BCWY@ã>�yY9�`:>AsY9�]ãWªyA9�`�7b<=9#F=;=;S9�` t ~�d+WAeM7b<=9
d)Wl]=9�X � q\<G9�`b9EBJ[MN�XJ9�>c`bXCk(>A@�BJ@=N�`b9�>A[b9pBJ@�[a;=`bBC@=s&;G<IkI7bWY;=XË>c@=H�7:WY@�N�WY@GN�9�@�7b`:>c7bBJWY@=[���`b9�XJ>c7:BÜyY9�7bW)7b<=9
>�yc>ABJXJ>A|=XJ9)@IFG7:`aBJ9�@I7b[U��KMBC7b<�9�@=<=>A@=N�9�]×[a;=`bBC@=sA7:BCd&9&d&B­ÙlBJ@=sTBJ@ì7:<G9�[aF=|G7b`bWY;=BCN�>AX�`b9�sABJWY@ ��N�WYd);?>A`a9
7:W#7b<=9�[bWYXCBJ]�N�F=`ayA9&BC@ëVrBJsYF=`a9 � |}� � hn@�BJ@GN�`b9�>A[b9�BC@�7:<=9�d)BÜÙlBJ@=s(|=`bBC@=sY[p>A]=]GBC7:BCWY@?>AXò@IFG7:`aBJ9�@I7b[07:W
7:<G9TsY`aWZKMBJ@=s�`b9�sYBJWY@ê>A@=]ã7:<G9�`b9�|�k×BC@=N�`a9�>A[a9�[);=XË>A@GHI7bWY@×N�WY@=N�9�@�7:`b>c7:BCWY@=[ � �zWZK�9LyY9�`�Q\e�WY`�sY`b9�>c7:9�`
d)BÜÙl9�]áXË>�kY9�`�]=9�;G7b<=[���[bd&>AXJXC9�`�å=ægçYåGè `b>c7:BCWY[U�§Qé7b<=9TN�WYd);Ú9L7:BC7bBJWY@�|S9�7oKó9�9�@â7:<=9�9LÙ87b`:>í[bF=;=;GXCkãWAe
@IFG7:`aBJ9�@I7b[Ø>A@=]ë7:<=9�XC9�@=sc7:<ðWce\7:BJd)9);=<�k87bWY;=XJ>A@=H�7:WY@ð[b;S9�@=]�BC@ð7:<=9&N�`aBC7:BCN�>AX
XJ>ZkA9�`�|Ú9�N�WYd)9�[�d)WY`a9
N�`aF=N�BJ>AX � m�e$d&B­ÙGBC@=sØ`:>È7:9�[.>A`a9p9�@=<?>c@=N�9�]�d(>c`bHA9�]=XCkAQ=7:<=9p;=<�kI7:WA;=XË>A@GHI7bWY@_N�WY@=N�9�@�7:`b>c7:BCWY@=[M]=9�N�`b9�>A[b9
9�yA9�@�7:<=WYFGsY<�@8Fl7:`bBC9�@�7.N�WY@GN�9�@�7b`:>c7bBJWY@=[MBC@=N�`a9�>A[a9 � q\<=907:`a9�@=]=[MBC@�7b<=90d)9�>A@�[b;G`bBJ@GsA7:BCd&9nyc>AXCF=9�[\BC@
7:<G9i[bF=|G;ÚWYXJ>A`ò`b9�sABJWY@�WAe?7:<=9ód&W8]=9�XlN�>A@�|S9iN�WYd);?>A`a9�]E7:Wn7b<=9iXJWZKáå=ægçYåGèëN�F=`gyY9E��]?>A[b<G9�]}�rBC@�V$BCsYF=`a9
� ��|}� � q\<=9�`b9�sYBJWA@?>AX�]=B��ä9�`b9�@=N�9�[�BC@�7:<=9)9S�Ú9�NL7�Wce�[a;=`bBC@=sTd)BÜÙlBC@=s�WY@�;=<�kI7:WY;=XJ>A@=H�7:WA@ð>A|GF=@=]?>A@GN�9
yc>A`bBJ>A|=BCXJBC7ok�BC@#7:<=BC[\d&WY`a90N�WYd);=XC9LÙ#|GBJW v ;=<�kl[aBJN�>AX�d)Wl]=9�X�QlBJ[M>A[M;=`a9�]=BCN�7:9�]T|�k#7b<=907oK�W v XË>�kY9�`Md&W8]=9�X
WAeä6l9�N�7:BCWY@)� � �zWZK�9LyY9�`�QI7:<=9\@IF=d)9�`aBJN�>cXGd)Wl]=9�Xl`a9�[aF=XC7b[1[b<=WZKM@)BJ@ØV$BCsYF=`a9 w ~�]=W0[a<=WZKâd)WY`b9ó[bN�>c7b7b9�`
7:<=>A@ð;=`a9�]=BCN�7b9�]ì|�k�7:<G9(WY@=9 v ]=BCd&9�@=[bBCWY@?>AX$d&W8]=9�XÄQ�[bF=sYsA9�[a7bBJ@=s�7:<?>È7�7b<=9)7b<=9�`a9�>A`a9&Wc7:<=9�`Ee·>ANL7:WY`a[
|S9�kYWA@=]T7b<=BJ[\WY@G9 v ]GBJd)9�@=[aBJWY@?>cXä;S9�`b[a;Ú9�N�7bBCyY9p7:<=>c7MN�>A@T>B�Ú9�NL7zBC@�7:9�`b>A@=@IF?>AX�yc>A`aBË>A|GBJXJBÜ7ok �

���	�
�	� ������mn��qtlP��m*)pmnqW���W�Ãkt��	Ã��r�m*)��Wj@mª�E®\c¡	
�Wm�
��'�@�W�

q\<=9.[bBCd&;=XC9id)Wl]=9�X=]=9LyY9�XCWY;S9�]�>c|ÚWZyY9.;=`a9�]=BCN�7:[
;?>c`a7:BCN�F=XJ>A`�|S9�<?>�y8BJWA`éBC@�`b9�sABJWY@=[
WAeÚ9LÙ87b`b9�d)9nå?ægçAå=è
>AN�N�WY`a]=BJ@=sØ7bW�>�[aBJd);=XJ9nWY@=90]=BCd&9�@=[bBCWY@?>AXSylBC9�K � mo@#7:<=9pBC@I7b9�`asAk8`b90`b9�sYBJWA@�Q=<=WZKó9�yY9�`�Q}BJ@�7b9�`bd)9�]GBË>c7b9
å=ægçYåGèí`b9�@=]=9�`a[$7:<GBJ[´y8BJ9�KãXCBJd)BC7b9�]0BJ@EBC7b[�F=[b9Le�F=XJ@=9�[b[�Q�N�WY@GÛ=`bd)9�]�|�k�V$BCs � w ~MKM<G9�`b9é7:<=9�`b9óBJ[ò@=WzN�XJ9�>A`
7:`a9�@=]�BJ@�7b<=9ØBJ@�7b9�`bsckl`a9�yc>A`bBJ>A|=BJXCBC7ok � mo@�7b<=BJ[�`a9�sYBCWY@�Ki>c`bd�Q�@IFG7:`aBJ9�@�7E;SWlWY`zKi>c7b9�`�e�`aWYdÏ7b<=9 � FGXCe
687b`b9�>cd d)9�9L7:[nKMBÜ7:<TN�WYXC]=9�`�Qä@IFG7:`aBJ9�@I7n`bBCNU<_Ki>È7:9�`ze�`bWYd 7b<=9 � >A|=`b>A]=WY`n{�F=`b`a9�@�7 � q\<=9�]=BJ>AsY@=WY[g7:BCN
[a7bF=]GkØWce � BCXJXCBË>Ad)[�>A@=])V?WYXJXCWZKM[\� w��Y��� �&]G9�d)WY@=[a7b`:>c7b9�[�7b<?>c7�7b<=BJ[1`a9�sYBCWY@�BJ[�>AXJ[aW0[bF=|nËa9�N�7
7:W0[g7:`aWY@=s
>A]GyA9�NL7:BCyA9�BC@��?F=9�@=N�9EWY@�@IFG7:`aBJ9�@I7.[aF=;=;=XÜk �
V$BJsAF=`b9 wZ� �Ä>��$[a<=WZKM[é7b<=9Md&W8]=9�XC9�]�d)WY@�7:<=XÜk�BJ@GWY`bs�>c@=BJNi@GBC7:`aWYsY9�@);G`bWAÛ?XC9ie�WY`�kY9�>A` wZ��� xn7:W wZ�A��t

BJ@�7:<=9&BJ@�7:9�`bsAk8`a9(`b9�sYBJWA@ � q\<=9�<=BCsY<=9�`p7:<=>A@ì@=WY`ad(>cX
KMBC@�7:9�`�@IFG7:`aBJ9�@�7�[bBJsA@?>AX
BJ@ wZ�Y�Gw >A@=] wZ�A� �

w �



N�>c@=@=WA7E|S9)9§Ùl;=XË>ABC@=9�]í|�kíBJ@GN�`b9�>A[b9�]ëN�WY@�yY9�N�7:BÜyY9&d&B­ÙGBC@=sí�·V$BJs � xA� � D�F=`aBJ@=s�7b<=9�[a9)kA9�>A`a[E7b<=9�`a9)BC[
>AXC[bW�N�WAXJ]=9�`�Ki>c7b9�`)BJ@ì7b<=9�`b9�sABJWY@ì7b<?>A@áBJ@�;=`a9�N�9�]=BJ@Gs�kA9�>A`a[��·V$BJs � wZ� |}�LQé[bFGsYsY9�[g7:BC@=s�7:<?>c7�7b<=9
`b9�sYBJWA@�BJ[�]GWYd&BC@?>c7b9�]�|�k�>�]=B��ä9�`b9�@I7ØK�>c7b9�`Ød&>A[b[�]GF=`bBC@=s�7:<=BC[�;S9�`bBCWl] � mo@ãWYFG`�d&W8]=9�Xó7:<G9�`b9#BC[
>A@â9�@=<?>A@GN�9�] BC@��?FlÙêWAepBC@=WY`as�>A@=BCN�@GBC7:`aWYsY9�@×BJ@�7bWë7:<G9�`b9�sYBJWY@ê|Ú9�sYBJ@G@=BJ@=s�BJ@ wZ�Y� ~ë>A[(BC@=]=BJN�>c7:9�]
|�kê7b<=9_BC@=N�`a9�>A[aBJ@=sAXCkã;SWY[bBÜ7:BCyA9��?F8Ù×WA|=[b9�`ayY9�]ÞBC@â>AXCXM|=FG7(7b<=9TKMBC@�7:9�`(d&WY@�7b<=[(BC@âV$BCsYF=`b9 wZ� ��NZ� �
V$BCsYF=`b9 wZ� ��]}�1[b<=WZKM[�7b<=9nd)9�`aBJ]=BCWY@?>AXG7b`:>A@G[b;SWY`a7óWAe�BJ@GWY`bs�>c@=BJN\@=BÜ7:`aWYsY9�@��·BC@(d)WYXÌæc[:��BJ@�7:<=9.7:WY; w ~Y~
dÓWceó7b<=9Ød&W8]=9�X � >A|=`:>c]=WY`p{�F=`a`b9�@I7�>AN�`bWY[a[ tlw � � �º7:`:>c@=[b9�N�7E[b<=WZKM@�BJ@íV$BCs � u � � q\<G9)BC@=N�`a9�>A[a9�]
[bFG;=;=XCkE7:W�7b<=9iBC@I7b9�`asAk8`b9\`b9�sYBJWA@�N�WY`a`b9�[b;SWY@=]=[�7bWn7:<=9\BC@=N�`a9�>A[a9�]Ø[aWYFG7:<�K�>A`b]�7:`b>A@=[a;ÚWY`g7�WAeSBC@=WY`bsY>A@=BJN
@=BÜ7:`bWAsY9�@�WYFG7zWAe$7b<=9 � >A|G`:>A]=WA`n689�>&|�k�7:<G9�N�FG`b`b9�@�7 � mo@�7:9�`:>A@=@IF?>cXryc>A`bBJ>A|=BCXJBC7ok)BC@�7b<=9�[g7:`b9�@=sA7b<_WAe
7:<G9 � >A|=`:>c]=WY`\{�FG`b`b9�@�7M>A@=]#BÜ7:[éBJ@=WY`as�>A@=BCNz@GBC7:`aWYsY9�@�N�WY@GN�9�@�7b`:>c7bBJWY@(KMBCXJX?7:<G9�`b9Le�WY`b9�>B�ä9�N�7\@IFG7b`bBC9�@�7
N�WA@=N�9�@I7b`:>c7bBJWY@G[�BC@í7b<=9�BJ@�7:9�`bsAk8`a9)`a9�sYBCWY@ � q\<=9)[bBCd&;=XC9ØXJW8N�>AXr|?>AXJ>A@=N�9�]=9�[bN�`bBJ|S9�]ëBJ@ë6l9�N�7:BCWY@ð�#BC[
BJ@G[bF�¥)N�BC9�@�7M7:W�]=9�[bN�`aBJ|S907:<=BC[.`a9�sYBCWY@ �

+ üª�@¯�
V��¯�¯����W�Ãkt��	ûéà�Wyzê�kI���@¯��W��f ����r è ±�¯�mR�,��k������W��¯

� 9Ø<?>�yY9Ø9�d);=XCWªkA9�]�>�[bBCd&;GXJ9�7oKóW�XË>�kY9�`�9�N�WY[ak8[g7:9�d d)W8]=9�X�7:W#BC[bWYXJ>c7:9E7:<=9Ø9��ä9�N�7:[0WceóNU<=>A@=sY9�[EBC@
|SWYF=@=]?>c`ak�XË>�kA9�`éd&B­ÙGBC@=s0`:>È7:9�[éWY@);=<�kI7:WY;=XJ>A@=H�7:WA@�>A|=FG@=]?>A@=N�9�[ � �M9�sABJd)9�[
>A`a9zBC]=9�@�7:BÜÛ?9�])BJ@�7:9�`bd)[
WAeM7:<G9#@=WY@ v ]=BJd)9�@=[aBJWY@=>AX
;?>A`:>cd&9L7:9�`Øå?ægçAå=èzQ�7:<G9#`:>c7bBJW�WAeM7b<=9(7:<GBJNUHI@=9�[a[&Wce.7b<=9�[a;=`bBC@=s�N�`aBC7:BCN�>AX
XË>�kA9�`(]G9�;G7b<×7:W�7:<=9T9�@=]âWcenKMBJ@�7b9�`(d)BÜÙl9�]×XË>�kA9�`)]=9�;G7b< � � 9�Û?@=]×7b<?>c7)e�WY`&`a9�>AXCBJ[g7:BJN#XC9�yA9�XJ[)WAe
d)BÜÙlBJ@=s �
- mo@Ø`b9�sYBJWY@G[$KM<=9�`a9zå?æoçYåGèìBJ[$`b9�XJ>c7:BÜyY9�XCkEXË>A`asY90��[bF=NU<)>A[�7b<=9i[aF=|G7:`aWY;=BCN�[U��>c@=WYd&>AXJWYFG[bXCkp<GBJsY<�[a;=`bBC@=s
d)BÜÙlBJ@=s�XJ9�>c]=[\7:W�9�@=<=>A@=N�9�]_NU<=XCWY`bWA;=<�klXCX
- mo@�`b9�sYBJWA@=[zKM<=9�`b9)å=ægçYåGèÞBJ[n`a9�XJ>c7:BÜyY9�XÜk�[bd&>AXJXó��[bF=NU<�>A[n7b<=9�[aF=|=;SWYXË>A`.sAk8`b9��n>A@=WAd(>AXCWYF=[aXCk�<=BCsY<
[b;G`bBJ@GsEd)BÜÙlBC@=s�]=9�N�`b9�>A[b9�[ó[aF=`ae·>cN�9MNU<=XJWA`bWY;=<�k8XJXGN�WY@=N�9�@�7:`b>c7:BCWY@=[�QI>AXC7b<=WYF=sY<�7b<=9M`b9�[b;SWY@=[b9MBC[�K�9�>AHA9�` �

q\<=9�7b<=9�WY`gk_BC[n|SWY`b@G9�WYFG70BC@�>(d)WY`b9�N�WYd);=XC9LÙT7:<=`a9�9 v ]=BJd)9�@G[bBJWA@?>AX�;=<�k8[bBJN�>AX v |=BJWAXJWYsYBCN�>AXäd&W8]=9�XòWAe
7:<G9 � WA`a7:<)hi7:XJ>A@�7:BCNAQ�KMBC7b<�>Ee�WAF=`óN�WYd);?>A`a7bd&9�@�7�QI@=BC7b`bWYsA9�@)|?>A[b9�]�9�N�WY[ak8[g7:9�dÒd&W8]=9�X � q\<=BJ[ód&W8]=9�X
BJ[
>c|=XJ9i7bWE`a9�;=`aWl]GF=N�9M7:<=9MsY`aWY[b[
`a9�sYBCWY@?>AXG>A@=])[b9�>c[bWY@?>cXS]GBJ[a7b`bBC|=FG7:BCWY@=[�WceäNU<=XCWY`bWA;=<�klXCX=BJ@Ø7b<=9 � WY`g7:<
hi7:XJ>A@�7:BCN ��� <=9�@�e�WY`aN�9�]ìKMBC7:<�BC@�7:9�`b>A@=@IF?>AXCXCkíyc>A`ak8BC@=s�d&9L7:9�WY`bWYXCWYsYBCN�>AX1Û?9�XJ]=[�Q�K�9#Û?@=]ì7b<?>c7Ø7b<=9
þ F?>AXCBC7U>È7:BCyA9Ø`b9�[b;SWY@=[b9)BJ@íNU<=XCWY`bWA;=<�klXCX1WAe�7b<=BJ[pd)WY`b9ØN�WYd);=XJ9§Ùíd&W8]=9�X�BJ[p|=`aW�>A]=XÜk�N�WA@=[bBC[a7:9�@�7�KMBÜ7:<

w��



7:<=>c7M;=`b9�]=BJNL7:9�]T|�k#7:<G9E[aBJd);=XJBÜÛ?9�]&7oK�W v XË>�kY9�`zd)W8]=9�X �
q\<=9�[a9Ø`b9�[bF=XÜ7:[�d�FG[a7�|S9�BC@�7:9�`a;=`b9L7:9�]�KMBC7:<GBJ@T7b<=9�XCBJd)BC7:>c7:BCWY@=[iWAe17b<=9�9�N�WY[gk8[a7:9�d >A@=]_;=<�kl[aBJN�>AX

d)Wl]=9�XJ[�>A]=WY;G7b9�] � q\<G9�;=<�k8[bBJN�>AX�d)Wl]G9�XS<?>A[\>�N�W�>A`a[b90`b9�[bWYXCFG7:BCWY@(BC@�|SWA7:<�7b<=9�<=WY`aBJO�WY@�7U>AXÚ>A@=]�7b<=9
yY9�`a7bBJN�>cX � mo@�7b<=9Ø[bF=|l7:`bWA;=BJN�[EBC@�;?>A`g7:BJN�F=XË>c`�Qä9�]=]=BC9�[0d&>Zk_|Ú9ØN�`bF=N�BË>AXre�WY`n7:<G9Ø[bF=;=;GXCk�WAeé@IFG7b`bBJ9�@�7:[
7:W�7b<=9�[aF=`ae·>AN�90XË>�kY9�`b[\BC@�@=WY@ v KMBJ@�7:9�`id)WY@�7:<=[p�ÄRTN � BJXCXJBCN�F=]=]lk&9L7M>AXÄQ wZ�A����� ú�[aNU<=XJBC9�[\>A@G] � >A` �N�WY@äQ
wZ�Y��� �ä>A@=]p@=BÜ7:`aWYsY9�@0ÛGÙG>c7bBJWY@0d&>�k�|S9é>i[bBJsA@=BCÛ?N�>A@�7�[bWYFG`bN�9
WAel@=9LKì@=BÜ7:`bWAsY9�@)�ÄRTBJNU<?>c9�XJ[´9L7r>AX�Q wZ�A��� � �
q\<=9�9�N�WY[ak8[a7b9�d d&W8]=9�X\BJ[Ø@=9�N�9�[a[:>A`aBJXÜkã[bBJd);=XC9AQé9�d);=XJWZk8BJ@=s�7b<=9�d&BC@=BJd�FGd+@IF=d�|S9�`)WAen@=BC7b`bWYsY9�@
N�WAd&;?>c`a7:d)9�@�7b[\>A@=]#;?>c`:>Ad)9�7b9�`b[ó7:WØ`b9�[bWYXÜyY9n7b<=9�Û?`a[a7\WY`a]=9�`�[bBJsA@?>AXäWce�;=XË>A@GHI7bWY@�>A|=FG@=]?>A@=N�9�[ �é� 9
y8BJ9LK�7b<=9Ø7oK�W v XË>�kY9�`p>A@=]í@IF=d)9�`bBCN�>AX$d&W8]=9�XC[�>A[E>�XJ>A|ÚWA`:>c7bWY`ak�e�WY`n7b<=9Ø]=9�yA9�XCWY;=d)9�@�7�>A@=]�7:9�[a7:BC@=s
WAerBJ]=9�>A[.>A|SWYFG7.>ØN�WYd);=XC9LÙ#[gk8[a7:9�dTQ}`b>c7:<=9�`i7:<?>c@_>A[.>Ø[bBCd�F=XJ>c7:BCWY@(7:W8WYX �
� 9�<?>�yY9TF=[b9�]ê7b<=9�å=ægçYåGè `b>c7:BCW�7:W�BJ]=9�@I7bBCeºk�|G`bW�>A]á`b9�sYBJWA@=[�BJ@ã7:<=9 � WA`a7:<áhi7:XJ>A@�7:BCN�W8N�9�>A@

KM<=9�`b9p7:<=90|=BCWYXJWAsYBJN�>AXÚ`a9�[a;ÚWY@G[b907:W�NU<?>A@GsY9�[.BJ@�XË>c`bsY9�[aN�>AXC90;=<�k8[bBJN�>AX�e�WY`aN�BJ@GsØd(>�k#|S909LÙl;S9�N�7b9�]�7:W
|S9 þ F?>AXJBÜ7U>c7bBCyA9�XCkp]GB �Ú9�`b9�@�7 � q\<G9Mù�9�`ad�F=]?>�hi7bXË>A@�7:BCN�q\BCd&9 v 6l9�`bBJ9�[1687:>c7:BCWY@�e·>cXJXJ[rBJ@Ø>z`b9�sABJd)9óKM<=9�`b9
N�XCBJd&>c7:WAXJWYsYBCN�>AXCXÜk�å?ægçAå=è BC[MN�XJWA[b907:W w �ó� 9pK�WYFGXJ]�9LÙl;Ú9�N�7�>);SWY[bBÜ7:BÜyY9p`b9�[b;SWY@=[b9�BJ@�NU<=XCWY`bWY;G<Ik8XCX�7:W
9�@G<?>A@=N�9�]�[a;=`bBC@=szd)BÜÙlBC@=s � j1XJWA7a7:BC@=s\[b;=`aBJ@=sM7:BCd&91NU<GXJWY`aWY;=<�k8XJXI>As�>cBJ@=[g7 � {if
j�[bF=`ge·>AN�9é<=9�>c7$XCWY[b[ó�·>A[
>�;=`aWZÙ8k&e�WY`id)BÜÙlBJ@=s�>AN�7bBCy8BC7okG�
BJ@�V$BCsYF=`b9 w�u �Ä>Y�LQlKó90]=WØBC@=]=9�9�]#Û?@=]�>�N�XC9�>A`�;ÚWY[aBC7bBCyY9nN�WY`a`b9�XJ>c7:BCWY@�Q
[b<GWªKMBC@=s�sYW8Wl] þ F?>AXCBC7:>c7:BÜyY90>AsA`b9�9�d&9�@�7\KMBC7:<#|SWA7b<�7b<=907oK�W v XË>�kA9�`\d)Wl]=9�X�>A@G]�7b<=9 � WY`g7:<�hi7:XJ>A@�7:BCN
d)Wl]=9�X´BJ@T>A[.d�F=NU<�>c[.7b<=9�<G9�>c7��?FlÙ�`a9S�?9�N�7:[zd&B­ÙlBJ@=s�`:>È7:9�[ � ú�N�9�>A@ � 9�>c7b<=9�`n687:>c7:BCWY@âûgmo@=]=BË>cü)BC[
BJ@�7b<=9p[bF=|G;ÚWYXJ>A`isAk8`a9pKM<G9�`b907b<=9�å?ægçAå=è×`:>c7bBJWØBC[\[bd&>AXJXC9�`�QI7ok8;=BJN�>AXJXÜk(XC9�[a[i7:<?>A@�~ � � t � ú�F=`\d)W8]=9�XC[
;=`a9�]=BCN�7p>(@G9�s�>c7bBCyA9�`b9�XË>c7bBJWY@=[a<=BJ;�|S9�7oKó9�9�@�<=BCsY<�[b;G`bBJ@Gs�d&B­ÙlBJ@=s&>A@=]�NU<=XCWY`bWA;=<�klXCXrN�WY@=N�9�@�7:`b>c7:BCWY@=[
BJ@�7b<=BJ[p`b9�sYBJd)9 � D0>È7U>(e�`bWAdÓ7:<=9ØKó9�>c7b<=9�`E[a7:>c7:BCWY@�>A`b9cQ�<=WZK�9LyY9�`�Q�BJ@GN�WY@=N�XJF=[aBCyA9_��[b9�9(V$BCs � w�u |}� �
7:<G9EWA|=[b9�`ayc>c7:BCWY@?>AXä`b9�N�WY`b]T>c7zú � 6êûamoü)BJ[i7bWlWØ[a<=WY`g7.7bW�]=`:>�K >A@�k�Û=`bd N�WY@=N�XCF=[bBCWY@=[ �

�.9�d&Wc7:9�WY|G[b9�`gyc>c7:BCWY@=[�N�>A@ísYBCyA9�[bBCsY@=BCÛ=N�>A@�7:XÜk�|Ú9L7b7:9�`0[b;?>È7:BË>cX$>A@G]í7b9�d);ÚWA`:>AXò`b9�[bWYXCFG7:BCWY@ � mod v
>AsY9�[ze�`aWYdÖ7:<=9�{�WY>A[a7:>AX�ýäWA@=9Ø{�WYXCWY`n6lN�>A@G@=9�`��Ä{\ý´{\6=�.[a<=WZK�BJ@�7:9�`:>A@=@IF?>cX$]=B��ä9�`b9�@GN�9�[nWªyA9�`�XJ>A`bsA9
>A`a9�>A[EBJ@�7:<G9&[aF=`ae·>AN�9(N�WY@=N�9�@�7:`:>È7:BJWA@=[�WceiNU<=XCWY`bWY;G<Ik8XCX1BJ@í7:<=9 � WY`g7:<�hi7:XJ>A@�7:BJN � 68BJ@=N�9)7b<=9&[a9�@=[aWY`
[b<=>A`b9�]×7:<=9T[:>c7b9�XCXJBC7b9�;=XË>c7ae�WY`bd+KMBC7:<ê[b9LyY9�`b>AX�WA7b<=9�`)BJ@G[a7:`aF=d)9�@�7:[�Q\BC7)Ki>A[&@=WA7(WY;Ú9�`:>c7bBJ@=së>c7(>AXJX
7:BCd&9�[ � 7b<=9�BCd(>csY9�[\d&>�k(7:<G9�`b9Le�WY`b9EsYBÜyY9E>)]GBJ[a7bWY`a7b9�]#y8BJ9LK WAeò7:<=9pyc>A`bBJ>A|=BJXCBC7ok �1� BCyY9�@�7b<=BJ[MN�>ZyA9�>c7�Q
Kó9EN�WY@=[aBJ]=9�`.]=>c7U>�e�`bWAdÖx�kY9�>A`b[�� w�� x � 7:W wZ����t �óWAeò7:<G9�{\ý´{\6#]?>c7:> ��� 90N�>AXCN�F=XJ>c7:90d)9�>A@#[a;=`bBC@=s
NU<=XCWY`bWY;G<Ik8XCX�N�WA@=N�9�@I7b`:>c7bBJWY@G[�e�WY`�|GBJ@=[�7b<?>c7�N�WYd);?>A`a9(7:W_7b<=9(7b<=`b9�9#`b9�sABJWY@=[�[b<=WZKM@ãBJ@ìV$BJsYFG`b9 u �

w�u



mo@TV$BJsYFG`b9 wªt �·>��éKó9�;GXJWA7\7b<=9�[a9�[a;=`bBC@=sA7:BCd&9�>ZyA9�`b>AsY9pNU<=XJWA`bWY;=<�k8XJX´N�WY@=N�9�@�7:`b>c7:BCWY@=[.>As�>ABC@=[a7 � {if
j
>A@?>cXCk8O�9�]ðd)9�>A@ë[bF=`ge·>AN�9)[b9�@=[bBC|=XJ9&<=9�>c7£�?FlÙ�e�WY`07b<=9)kA9�>A`a[�KMBC7b<ë[aF�¥)N�BC9�@�7�N�WYXJWY`p]?>È7U> �(� 9(N�>A@
[b9�9�[bFGsYsY9�[g7:BCWY@=[�WAe\>_;ÚWA[bBC7bBCyA9(N�WA`b`b9�XË>c7bBJWY@�|S9�7oKó9�9�@ãBC@=N�`a9�>A[aBJ@=sT<=9�>c7à�?FlÙ �·WY@=9&d&9�NU<?>A@=BC[bd BJ@ v
]=BCN�>c7bBCyY90WcerN�WY@�yY9�N�7:BÜyY9�d&B­ÙGBC@=sI�é>A@=]�NU<=XJWA`bWY;=<�k8XJXäN�WY@=N�9�@�7:`b>c7:BCWY@=[MBJ@�7b<=9p[bF=|l7:`bWA;=BJN�>AX�`b9�sYBJWA@�>A@=]
>(@=9�s�>c7bBCyY9E7:`a9�@=]�BC@T7:<G9�[bFG|=;ÚWAXË>A`z`b9�sABJWY@ � hn[z9LÙl;S9�N�7b9�]�Q�7b<=9�`a9�BJ[z>(d)WY`b9�>Ad�|GBJsYF=WAF=[z[aBJsY@=>AXrBC@
7:<G9�BJ@�7b9�`bsckl`a9�`a9�sYBCWY@ � VrBJsYF=`a9 wªt �·|?�M[a<=WZKM[nd)Wl]=9�X�`b9�[aF=XC7b[n>�yA9�`:>csY9�]�7bW t ~)d e�WY`M7:<=9�[b9�`a9�sYBCWY@=[ �
q\<=9�{\ý´{\6(7:`a9�@=]=[\e�WYXCXJWZKøWYF=`i9§Ùl;Ú9�N�7U>È7:BJWA@=[\e�`bWYdÒ|ÚWA7b<#WYF=`\[aBJd);=XJ9n>A@=]�d&WA`b90N�WAd&;=XC9LÙ(d&W8]=9�XJ[�Q
[bFGsYsY9�[g7:BC@=sT7b<?>c7�>�d)WY`b9�]=9L7U>ABCXJ9�]ë[g7:F=]Gk�F=[aBJ@=s�6l9�> � BËV16�]?>c7:>_>A@=]ëd&WA`b9�[bWY;G<=BJ[g7:BJN�>c7:9�]ðBC@I7b9�` v
;=`a9�7U>È7:BJWA@�WAen<G9�>c7¦�?FlÙl9�[&BC@ì7:9�`ad&[�WAezd)BÜÙlBJ@=s_`:>c7b9�[ØKMBJXCX�|S9#BJ@=[g7:`bFGN�7:BÜyY9 � q\<=9T]=>c7U>�]=9�d(>A@G]=[
>_N�XJWY[a9�`�Q$d&WY`a9&d)9�NU<=>A@=BJ[g7:BCN(BJ@�7b9�`b;G`b9�7:>c7:BCWY@ðWceM`b9�XJ>c7:BCWY@=[a<=BJ;=[p|S9�7oKó9�9�@ê;=<�k8[bBCN�>AX�>A@=]ì|GBJWYXCWYsYBJN�>AX
;?>A`b>Ad)9�7:9�`b[ � 6lF=NU<�>�[a7bF=]Gk#BC[i7:<=90e�W8N�F=[MWAeòe�FG7bF=`b90KóWY`bH �
mo@T[aF=d)d(>A`gkYQ8K�9p<?>�yY9pN�WY@=[bBC]=9�`a9�]T>Ød&9�NU<?>A@=BC[a7:BCN�>AXCXCk)|?>A[a9�]�9LÙG>Ad)BJ@?>È7:BJWA@�WAe�7:<=9p[a;=`bBC@=sA7:BCd&9

|=BCWYXJWYsABJN�>cXò`a9�[a;ÚWY@G[b9�7:W#;=<�k8[bBCN�>AX�e�WY`aN�BC@=s � q\<=9�BC@I7b9�`b>A@=@IF?>AX$yc>A`aBË>A|GBJXJBÜ7ok�WAeó@8Fl7:`bBC9�@�7p[bFG;=;=XCk�>A@=]
;=<�kI7:WY;GXË>A@=H�7bWY@�>A|=FG@=]?>A@=N�9�[�<=>ZyA9(|S9�9�@ìBJ@�yY9�[a7bBJs�>c7b9�]ìBC@ì>�[bBJd);=XC9�7oK�W�XJ>�kY9�`�N�WY@G[a7:`aF=N�7�>A@=]ìBC@
>Td)WY`a9&N�WYd&;GXJ9LÙ�@IF=d)9�`aBJN�>AX1d&W8]=9�XéBC@ðWY`a]=9�`p7:WTBJ]=9�@�7:BCeºkí`a9�sYBCWY@?>AX1;=>c7b7b9�`b@G[�WAei`a9�[a;ÚWY@G[b9(7bW_BJ@ v
7:9�`:>A@G@8F=>AX�yc>A`bBJ>A|=BCXJBC7ok_BJ@ð7b<=9�|SWYF=@=]=>A`akðXË>�kY9�`�d&B­ÙlBJ@=s ��� 9�>AXJ[aW�9LÙG>Ad)BJ@=9&`b9�d&WA7b9#>A@=]×ôºõ � ôºö·÷
WY|=[a9�`gyY9�]ì7bBJd)9�[b9�`aBJ9�[�WAe�NU<=XJWY`aWY;=<�k8XJX
BJ@�7:<=BC[�@GWªyA9�X
Ki>�kAQ1>A@=]�Û?@=]ð7b<=9([aBJd);=XJ9�e�`b>Ad&9LK�WA`bHí;=`bW v
y8BJ]=9�[�>_N�WY@=[aBJ[a7b9�@�7�>A@G]ìF=[b9Le�F=X�]GBË>AsY@GWY[a7bBJNØ7:W8WYX �#� 9(;=XJ>A@ë7bW�F=[a9(7:<=9�[b9�N�WY@=N�9�;G7b[�7:W�BC@�7:9�`a;=`b9L7
N�>cF=[b9�[.Wceòyc>A`aBË>A|GBJXJBÜ7okØBJ@�7b<=9�WY@GsYWYBJ@Gs�6l9�> v y8BJ9LKMBJ@=s � BC]=90V$BC9�XJ] v WAe v ylBC9�Kø689�@=[aWY`E��6l9�> � BËV�6=�LQG>A@=]
e�WY`g7:<=N�WYd&BC@=s)RTW8]=9�`b>c7:9£�M9�[aWYXJFG7bBJWY@#mod&>AsYBC@=s�6l;S9�NL7:`aWY`:>A]GBJWYd)9�7b9�`E��R_úpD�mg6G�LQ?]?>c7:>Ø[b9�7b[ �

wZt



.0/21436587 9�:*;=<>:*? :@3=ACB

q\<=9z>AFG7b<=WY`b[17b<?>A@=H�{�<G`bBJ[é�.BJXJXG>A@=])hnXCBJ[a7:>ABJ`rhn]=N�`bWAeº7
e�WY`17b<=9�BC`1N�WY@�7:`aBJ|=Fl7:BJWA@�7bW07:<=9M]=9LyY9�XCWY;=d)9�@�7
WAeó|ÚWc7:<�7:<G9(R�moq\sYN�d >c@=]�7:<=9�W�� v XCBJ@=9Ed&W8]=9�X�Q´>A@G]ëD�9L7:XC9�e�687U>cd&d)9�`ne�WA`�;=`bWZy8BJ]GBJ@=s�7b<=9�d&W8]=9�X
Û?9�XJ]=[ØF=[a9�]áBJ@ì7b<=BJ[�[g7:F=]lk � q\<=9�@IF=d)9�`aBJN�>cX�9LÙl;S9�`aBJd)9�@�7:[Ø]=9�[bN�`bBJ|S9�]á<=9�`b9�Kó9�`b9�N�>A`b`aBJ9�]ãWYFl7ØWY@
>A@ð6=R_j N�XJF=[g7:9�`EN�>AXJXC9�]Þûbj1XJ9�BË>A]G9�[bü  �]=WY@=>c7:9�]ë|�kíD�BCsYBC7:>AX�{�WA`b;SWY`:>c7bBJWY@�>A@G]�<GWYF=[b9�]ì>c7�R�moq0ß [
� >A|SWY`:>c7bWY`ak(e�WY`.{�WYd);=FG7:9�`�68N�BJ9�@=N�9 � 6l9�> � BËV�6�>A@G]�{\ý´{\6�]?>c7U>�F=[a9�]�|�k#7:<G9�>AFl7:<=WY`a[\Ki>A[z;=`bW v
y8BJ]=9�]�|Ik�7:<=9Mf
>A`g7:<&ú�|=[b9�`ay8BJ@=s�68k8[g7:9�d D0>c7U>0>A@G])mo@le�WY`bd&>c7:BCWY@�68k8[g7:9�dÖ�Äféúp6GD�mg6=�LQYD�BJ[a7b`bBC|=FG7:9�]
hnNL7:BÜyY9Øhn`aNU<=BCyA9){�9�@�7:9�`p>c7 � Wl]G]?>A`b]�6l;?>AN�9�V$XJBCsY<�70{�9�@I7b9�` � q\<=9�>AFl7:<=WY`a[0>AXC[bW�F=[a9�]�]?>c7:>&e�`bWYd
7:<G9pù�9�`ad�F=]?>�hi7bXË>A@�7:BCN�q\BJd)9 v [b9�`bBJ9�[\687:>c7:BCWY@í�·ù�h1q.6=�i>A@=]��Mkl]G`bWY[g7U>c7bBJWY@�6(;=`aWYsY`b>Ad&[ó7:<?>c7�K�9�`b9
e�F=@=]G9�]_|�k#sA`:>A@�7:[Me�`bWAdÒ7:<G9 � >c7:BCWY@?>AX´6lN�BC9�@=N�9�V?WYFG@=]?>c7bBJWY@#7:WØ7b<=9�ùó9�`bd�F=]?>�ù�BJWAXJWYsYBCN�>AXä687:>c7:BCWY@
e�WY`£�M9�[b9�>A`bNU<äQ$mo@=N � Qr>A@=]ë]?>c7U>�e�`aWYd ú�N�9�>A@ � 9�>c7b<=9�`�687:>c7:BCWY@Þûamo@=]=BJ>Aü�H8BC@=]=XÜk�;=`bWZy8BJ]G9�]�|Ikí7b<=9
j��.mgRTfø;=`aWYsY`b>Ad � {�WYd)d&9�@I7b[ze�`aWYd D0>ZyA9�6lBC9�sY9�X$>A@G]�7oK�W�>A@GWY@�kld)WYF=[z`b9LylBC9�Kó9�`a[0<?>�yY9Ø<=9�XJ;S9�]
7:W�N�XJ>A`bBÜeºk_7b<=9�BJ]=9�>A[p9LÙl;=`b9�[b[a9�]�BJ@í7:<GBJ[0;?>A;S9�` � q\<=BC[p[a7:FG]Gk�BJ[�e�F=@=]G9�]ð|�kë>#sY`:>c@I7pe�`aWYd � h�6lh
�·@IF=d�|Ú9�` � {\{ tªv � uYu � �

w��



D0EGF!E�HIEGJLK
E�M

hn9�|=BJ[aNU<=9�`�Q ��� ^ � Qò^ � { � {�WYF=XC[bWY@í>c@=]ë^ � R � {�WYXJ9�|=`bW8WYH}Q wZ�Y� ~ � j$>A`b>AXJXC9�XòXJWY@=s v 7:9�`bd47:`a9�@=]=[p>cN�`bWA[b[
e�WYFG`\d(>A`aBJ@=9z7:`bWA;=<=BJN0XC9�yA9�XJ[.>A@G]�Kó9�>c7b<=9�` � � � ö·÷ �:� �cu xlQ}x tc�  #x tAt �

hn`aNU<=9�`�Q?D � QGf � q � jr9�XC7bO�9�`i>A@=]#D � �1� �0BJNU<Gd(>A@äQ wZ�A� x � hø7:BJd)9�[aN�>AXC9.e�WA`ó]=BC[b[aWYXCyA9�]#WY`as�>A@=BCNzN�>A`b|SWY@
;=`aWl]GF=N�7bBJWY@&BJ@(9 þ F?>c7:WA`bBË>cXÚjr>AN�BÜÛ?Nn[aF=`ae·>cN�9nK�>c7:9�`b[ �ONP� �RQ �R�&S ôT�U� � � �U�?�WV ô �b�R��XY���W�J�U� wYw Q u��Yt  
uIt � �

ùi>AHc9�`�QI� � 6 � >A@G]¡� � { � 68d&BÜ7:<�Q wZ��� � � ù�BCW v WY;l7:BJN�>AX=N�XË>A[a[bBCÛ=N�>c7bBJWY@&>A@=]�d)W8]=9�XSWAe´@?>È7:F=`b>AXSK�>c7b9�` � � �
Z ô V õ[� � �U� �&� õ�\*] �U�b� õ[�U� �a�L�?��� �Yx8Q t ~Y~£ t ~ � �

ù�`aWY[a7b`'ÜWYd�Q ��� >A@=]E� � D�`b>A@=sY9cQ wZ�Y�Y� � ú�@07:<=91d&>c7b<=9�d&>c7:BCN�>AXªe�WY`ad�F=XË>È7:BJWA@nWAeI7:<G9éd&>A`aBJ@=9r;=XË>A@GHI7bWY@
[gkl[g7:9�d �\�Ú�A�:� ô � Q=[bFG|=d&BÜ7b7b9�] �

{�WY@=HI`aBJsY<�7�QÚR � QÚ6 �S� 9�y8BC7bF=[�QS>A@=]Tq � ù�WZkY9�`�Q w��Y�Au �_^ � �!� \`] �U�b� õbanö �Ü�È�dcfefehgji � � ÷ V(�kcfl ��÷8ö � ô �
� õ?ö �L�
� úMhnh hi7:XJ>A[ � fé6GD�mg6 w Q Þ�� 6 � D�9�;?>A`a7bd&9�@�7MWAe1{�WAd&d)9�`aN�9AQ � >A[a<=BJ@=sc7:WY@�Q=D � { �

]?>068BJXCyc>GQªh � R � QI{ � { �nm WYFG@=s=QY>c@=]�6 �c� 9�y8BC7bF=[�Q w��Y�Au � anö �Ü�È� �po � ÷ � o �8�U�PV)�A� ôºõ � \ � ö �Ocfefehg2i � � ÷ V(�
cflz�R� ��� � ôºö ��V���� õ�\ �S� � �U� \A÷ �:�U�L��� ú.hnhÞhi7:XJ>A[ � fé6GD�mg6 � Q ÞE� 6 � D�9�;=>A`a7bd&9�@I7óWAe´{�WYd&d)9�`aN�9cQ
� >A[b<GBJ@=sA7bWY@�Q?D � { � Q �Y� ;=; �

D�WY@=9LkYQc6 � { � QcD � R �ª� XJWZyY9�`´>A@=]£� � �Ø��� >�ËÌËb>A`�Q wZ�A��� � hì@=9LKìN�WAF=;=XJ9�]�QªWY@=9 v ]=BCd&9�@=[bBCWY@?>AXÈ|=BJWAXJWYsYBCN�>AX v
;=<�k8[bBCN�>AXGd&W8]=9�XIe�WY`ò7:<=9iFG;=;Ú9�`�W8N�9�>c@ � hz;=;=XCBJN�>È7:BJWA@=[ò7bW�7:<=9\^ � ú0V16�ùó9�`bd�F=]?>�hi7:XJ>A@�7:BCNé7bBJd)9
[a9�`bBC9�[��Äùóh1q.6=�i[bBC7b9 �i���U�o�S�����b���.�U�Z�b�A�:�U� u�� Q tc�Gw  � � u �

f1;=;=XC9�kYQ
� �½� � Q wZ� xY� � qò9�d);S9�`:>È7:F=`a9Ø>A@=]í;=<�kI7:WY;GXË>A@=H�7bWY@�sY`bWZK\7b<�BJ@_7b<=9Ø[b9�> �rq ô �U�?�L�!�sS ÷ ���J� öÄôºõ
xA~lQ w Q ~ �Y�  w Q ~ ��t �

f1;=;=XC9�kYQà� �½� � >c@=] f � R � �.9�@=sY9�`�Q wZ� x u � � BÜ7:`aWYsY9�@ï>A[b[aBJd)BJXË>È7:BJWA@øWce)>A@ WlN�9�>A@GBJNì]=BJ>c7:WAd BC@
@=BÜ7:`aWYsY9�@ v XJBCd&BÜ7:9�]&N�WY@�7:BJ@IF=WAF=[zN�F=XC7bF=`b9 �Pt �È÷ � õ �R� �pou� ����� � � �U� � w'� Q tA�cu  tYt8w �

V}>A[b<=>AdTQnR � ^ � � � Q0� �½� � D�F=NUHIXJWZK >A@=]Þ6 � R � RTN��09�XCy8BJ9cQ wZ�Y� ~ � h @=BÜ7:`bWAsY9�@ v |?>A[a9�] d&W8]=9�XnWAe
;=XJ>A@=H�7:WA@�]Gk8@?>Ad)BJN�[zBJ@_7b<=9ØW8N�9�>c@=BJN�d&B­ÙG9�]�XË>�kY9�` �rt �È÷ � õ �R� �poOv �A� ôºõ ���M�U�Z�b�A�:�U� uV� Q tc�Gw  
�Y�A� �

V}>A[b<=>AdTQóR � ^ � � � Q\^ � �1� 6G>A`ad&BC9�@�7:W=Qx� � D � 6lXË>c7b9�`�Q�� �à� � D�F=NUHIXCWªK >A@=]�� �$� BJXCXJBË>cd&[�Q wZ�Y�Y� � h
[a9�>A[aWY@?>AX$7b<=`b9�9 v ]=BJd)9�@=[aBJWY@=>AXr9�N�WY[gk8[a7:9�d d)Wl]=9�X$WAe
@GBC7:`aWYsY9�@�N�k8N�XCBJ@=s�BC@_7:<G9 � WY`g7:<�hi7:XJ>A@�7:BCN
9�F=;=<=WA7bBJN�O�WY@G9 � h N�WAd&;?>c`bBJ[aWY@áWAen7b<=9Td)W8]=9�X\`a9�[bFGXC7:[�KMBC7b<×WY|G[b9�`gyc>c7:BCWY@=[Øe�`bWYd ùó9�`bd�F=]?>
687:>c7:BCWY@áû:6lü&>A@=]Tú � 6êûamo@G]=BË>Aü �wNP� �RQ �R�xS ôT�U� � � �U�?�WV ô �b�R�YXY���W�J�U� xlQ � x �  u=wªt �

w x



V?`bWYd)d)9�@�7:BC@�QI^ � R � >A@=]�ù � j
XJ>A@ þ F=9cQ wZ�A��� ��� WY`a7b<&hi7bXË>A@�7bBJNMWY[bN�BJXCXË>c7bBJWY@Ø>c@=])kA9�>A` v 7bW v kA9�>A`é;=XË>c@=H v
7bWY@¡�?F=N�7bF?>c7bBJWY@=[ � <I7a7:; � æ�æÈK\K\K � @=;=d � >AN � F=H�æc[:>c<Ge�WY[NæÈ[a7U>��Pæc@=>AW � <I7bd&X �

� 9�@�7�Qäj � >A@=]í^ � RTN � BCXJXCBË>Ad)[�Q wZ�A� ~ � mo[bWY;�k8N�@=>AX�d)BÜÙlBJ@=s)BJ@TWlN�9�>A@_N�BJ`aN�F=XJ>c7:BCWY@�d&W8]=9�XC[ �yt �È÷ � õ �R�
�poL� ���Z� ô �b�R� ] �U�b� õ[�U� �a�L�?��� �A~GQ wªt ~� wªtYt �

� `b9�sAs=Q � �½� � >A@=]�^ � ^ �È� >AXC[b<�Q wZ�Y� � � 6lBCd�F=XJ>c7:BCWY@pWAe=7:<G9 wZ� x � [a;=`bBC@=sn|=XCWlWAdïBJ@E7:<=9iRTBJ] v hi7:XJ>A@�7:BJN
ù�BCsY<�7 � h�N�WYF=;=XC9�]�;=<�kl[aBJN�>AXÌæc|GBJWYXCWYsYBJN�>AXÌæÈWY;G7:BCN�>AXäd&W8]=9�X �_t �È÷ � õ �R� �po Nz� � �?���ª� ô �b�R�r�M�U�Z�b�A�:�U�
� x8Q t Q xY� �  t Q x u�� �

� `b9�sAs=Q � �à� � >A@=]¡� � �1� {i>c`b]=9�`�Q w��Y� ~ � h [bBCd&;GXJ9M[b;S9�NL7:`:>cXÚ[aWYXË>A`
BC`b`:>c]=BË>A@GN�9Md&W8]=9�X}e�WA`óN�XJWYF=]GXJ9�[a[
d&>A`bBÜ7:BCd&9z>c7:d)WY[a;=<=9�`a9�[ �zZ ô V õ[� � �U� �(� õ�\*] �U�b� õ[�U� �a�L�?��� ��t Q w Q ��t x£ w Q � x t �

�n>c@=[b9�XJX�Q}D � h � >c@=]_q �{mØ�?� >c7:9�`b<=WYFG[b9AQ wZ�Y� x � {�WY@�7b`bWYXC[.WA@T7:<G9E]GBJ[a7b`bBC|=FG7:BCWY@=[MWAe$WY`bs�>c@=BJN0N�>A`b|SWY@
>A@G]T@=BÜ7:`aWYsY9�@#BC@#7:<=9p9�>c[a7:9�`b@_j$>AN�BCÛ?N�ú�N�9�>A@ �i���U�o�S�����b�Ø�M�U�Z�b�A�:�U� uYu Q �AuY�  ��t x �

�p>AXJ@G9�kYQ�f � QòR � �p>A@=>Ad&BÜ7:[aF�Q
� � �0BJ[g7:XJ9�`�Q � � {�WYXJXCBJ@=[�QäD � D�9�>�yY9�@�Q �1��� >c@=]=BJ@äQ´R � R � {�<=9�XJXJBJ>A<�Q
� � f1|=BC[bF=O�>AHIB�Q � � �.BJsYsABJ@=[�Q�^ � ^Y>A@=WZKMBJ>AH}Q^� � { � RTWGQò{ � �.WY;S9�XC9�KM[aH8BÄQ�^ �ä� >A@=s=Q^� � ^A9�@=@=9
>A@G]ãD � ^AWY[a9�;=<äQ wZ�A��� � q\<=9 � {if
jDæ � {�h_� u ~ v kA9�>A`�`b9�>c@?>AXCk8[aBJ[�;=`aW�Ëa9�NL7 �2S ÷ ���J� öÄôºõ0�po&ö �?�
a V(�L� ô �b� õ@v � ö � � � � � �U�Aô �b�R�ä� � � ô � ö � xYx8Q u�� x£ u xY� �

� WY<=`a9�@=OcQS6 � f � Q ��� h � �0@?>cF=9�`�Q Ý�� �
� hz[b;S9�`�QSR � qrFG9�X�QSR � RTBJNU<?>c9�XJ[.>A@G]�h � V � �p@=>A;�Q wZ�Y� � � 6l9�> v
[aWY@?>AX�yc>A`bBJ>A|=BJXCBC7ok(BJ@_;G`bBJd&>A`gk#;=`bW8]=F=NL7:BCWY@�>A@G]�;?>A`g7:BJN�XJ9g�?FlÙTBJ@�7:<=9�@=WY`a7b<�K�9�[a7:9�`b@ë6G>A`as�>A[a[bW
6l9�> ��Þ�� 6 � ^ � ú0V16�ù�9�`bd�F=]=>�hi7:XË>c@I7bBJN�q\BCd&9 v [a9�`bBC9�[M6I7:F=]Gk �i���U�o�S�����b���M�U�Z�b�A�:�U� �Y� Q w Q � x �  
w Q �Y�Gw �

R_>A`a`:>GQS^ � >c@=]�{ � �.W=Q wZ�Y�Y� � mo@=BÜ7:BJ>c7:BCWY@�WAer7:<=9E[b;=`aBJ@=s�|=XCWlWAd BJ@�7:<G9E@GWY`a7b<=9�>A[g7nhi7bXË>A@�7bBJN)� u x � � Q
�A~ � � � � h @IF=d)9�`aBJN�>AX�[bBCd�F=XJ>c7:BCWY@ �é���U�o�S�����b�Ø�M�U�Z�b�A�:�U� u ~lQ tYt  #x � �

R_>A`a[b<?>cXJX�Qz^ � { � >A@=] V � 6lNU<=WA7a7�Q w��Y�Y� � ú�;Ú9�@ v W8N�9�>A@ N�WY@�yY9�N�7bBJWY@ � ú�|=[a9�`gyA>È7:BJWA@=[�QM7:<=9�WY`ak >A@=]
d)Wl]G9�XJ[ �ó�M�W| ô �W}$� �po Nz� � �?���Z� ô �U� � x8Q w  �Au �

R_>A`a[b<?>cXJX�Q�^ � { � Qò{ � �.BJXCX�Q �1� jr9�`b9�XCd(>c@�>A@=]�h � hn]=N�`bWAeº7�Q wZ�Y� x � �.k8]=`aWY[a7:>c7:BCNAQ þ F?>A[aB v <Ik8]=`aWY[a7:>c7:BCN
>A@G]â@=WY@ v <�kl]G`bWY[g7U>c7bBJN_W8N�9�>A@âd)Wl]G9�XJBC@=s ��t �È÷ � õ �R� �po Nz� � �?���Z� ô �b�R���M�U�Z�b�A�U�U� w ~��lQ t Q x �A�  
t Q x t � �

R_>A`a[b<?>cXJX�QA^ � QYD � ^Y>Ad)WYF=[r>A@=]Ø^ �c� BCXJ[a[bWY@�Q wZ�Y�A� � �M9�N�WY@=N�BJXJBC@=s&ûg7:<G9�`bd)W8]Gk8@?>Ad)BJN�üz>A@=]�ûa]Gk8@?>Ad)BJN�ü
d)9�7b<=Wl]G[�WAeiN�WYd);=FG7:>c7:BCWY@íWAeiK�>c7:9�` v d&>A[a[E7b`:>A@=[ge�WY`bd&>c7bBJWY@í`:>È7:9�[ �����U�o�S�����b���M�U�Z�b�A�:�U� Q uV� Q
tcu�t  t xA� �

w��



R_>A`g7:BC@�Qz^ � � � Q �Ø� h � �0@?>AF=9�`�Q.D � R � �p>A`aX�>A@=] � �½� � ùó`bW89�@=HcWªKpQ wZ��� x � Ý f��$qMfY~ � {i>A`b|SWY@
NLklN�XJBC@=s�BJ@#7:<=9p@=WA`a7:<G9�>A[g7:9�`a@_jr>AN�BÜÛ?N �i���U�o�S�����b���M�U�Z�b�A�U�U� �Au Q?� � x£ #� ��t �

RTN�{�`b9�>c`akYQä^ � j � Q[� � f � �0WY<=XC9�`�QE� � � � �.WlW8]T>A@=]�D � ù � ú�XJ[aWY@�Q wZ�A��� � h e�WYF=` v N�WYd&;SWY@=9�@�7z9�N�WY[gk8[ v
7b9�d d)Wl]G9�X�WAer|=BCWYXJWYsABJN�>cXä>ANL7:BÜylBÜ7ok�BC@�7b<=9phn`b>A|=BË>c@�6l9�> � � � �U� �:�U�U� ôºõ�] �U�b� õ[�U� �a�L�?��� � xlQ w��Y�
 #� u ~ �

RTN � BCXJXJBCN�F=]G]GkYQlD � ^ � Q=h � � � �MWY|=BC@=[bWY@äQ?D � h � 6lBC9�s�>cX�Q=� �à� � ^Y>A@=@?>A[aNU<�QE� � ^AWY<=@=[aWY@�Q=q � D � D�BCNUHA9�kAQ
^ � RTN � 9�BCX�QSh � V � R�BJNU<?>A9�XJ[n>A@=]�h � � � �0@?>A;�Q wZ�Y��� � mo@��=F=9�@=N�9ØWAe1d)9�[aWY[bN�>AXJ9�9�]=]=BC9�[�WA@�@=9�K
;=`aWl]GF=N�7bBJWY@�BJ@#7b<=9�6G>A`bsY>A[b[aW(689�> � � � öÄ÷ �:� �Y�Au Q=� �Y�  �� ��� �

RTN � BCXJXJBCN�F=]G]GkYQ8D � ^ � QG^ � ^ � RTNZ{i>c`a7:<�k�>A@=]#h � � � �MWY|=BC@=[bWY@äQ wZ�Y�Yt � {�WYFG;=XJ9�]#;=<�kl[aBJN�>AX�>A@G]#|=BJWYXCWYs v
BCN�>AX?d)Wl]G9�XJBC@=s0WAeÚ7:<=9.[b;=`aBJ@=s�|=XJW8WYd�BJ@�7:<=9 � WY`g7:<&hi7:XË>c@I7bBJNE��mg� � RTW8]=9�X?e�WY`ad�F=XË>È7:BJWA@�>A@=](WA@=9
]=BCd&9�@=[bBCWY@?>AXÚ|=XJW8WYd ;=`bW8N�9�[b[a9�[ �M���U�o�S�����b�Ø�M�U�Z�b�A�:�U� u �lQ w Q �GwZ�  wZ��t x �

RTBCNU<?>A9�XC[�Q.h � V � >c@=] h � � � �0@?>A;äQ wZ�A��� � únyY9�`gy8BJ9�KÓWAep7:<=9 ÞE� 6 � ^ � ú0V16êù�9�`ad�F=]?>�hi7:XJ>A@�7:BCN
7bBJd)9 v [a9�`aBJ9�[�[a7:FG]Gk�>A@=]T�.k8]=`aWY[a7:>c7:BCWY@êû:6lü�;=`bWAsY`:>Ad �ó���U�o�S�����b�Ø�.�U�Z�b�A�:�U� u�� Q wZt xg wZ��� �

RTBCNU<?>A9�XC[�Q�h � V � QòD � ú�XJ[bWA@�Qò^ � � 6G>A`bd)BJ9�@�7:W=Qò^ �½� � hnd)d&9�`bd&>A@�QP� � V}>A@G@=BJ@=sGQ^� � ^Y>c<=@=HA9cQ$h � � �
�0@?>A;äQ
V �$� BC;=[bNU<IF=XÜ7:O#>A@G]ã^ � R � j1`bWY[a;Ú9�`bW=Q wZ�A��� � mo@G;=FG7:[�Q
XJWY[a[b9�[�>A@=]ì7:`b>A@=[ge�WY`bd&>c7:BCWY@=[pWAe
@=BÜ7:`aWYsY9�@�>A@G]�;G<=WY[b;G<=WY`bFG[zBC@�7b<=9p;Ú9�XË>AsABJN � WY`a7b<Thi7bXË>A@�7:BCN �
mo@��zWZK�>A`a7b<�Qt� �à� � �Äf1] � �LQx�nôºö � �U� � õ XY���W� ôºõ��)ôºõTö �?� �O� � ö � anö �Ü� õ?ö·ô � ] �U�b� õ � õ�\k�Lö �@^�� ö �L�§�
�U�?� \ � Qt�0XCFIKó9�`MhzN�>A]=9�d&BCNpj1F=|=XJBC[b<=9�`b[�Q}ù�WY[a7bWY@�QSRTh�Q?;=; � w'�GwLv �Y� � �

� >'ËÌËb>A`�QH� � �Ø� Q.^ � �1� 6l>A`bd)BJ9�@I7bWì>A@G] ^ � � � qrWYsAsAK�9�BJXC9�`�Q w��Y� � � D�WZKM@IK�>A`a] 7b`:>A@G[b;SWY`a7�>A@=]×e·>c7b9
WAeóWY`as�>A@=BCNØd(>c7a7:9�`�BJ@�7:<G9)W8N�9�>A@ � 6lBCd�F=XË>È7:BJWA@=[zKMBÜ7:<�>�sA9�@=9�`:>AX1N�BJ`bN�F=XË>È7:BJWA@�d&W8]=9�X �`NP� �RQ �R�
S ôT�U� � � �U�?�WV ô �b�R��XY���W�J�U� � Q u�t  #x � �

ú�[bNU<=XCBJ9�[�QSh � >A@=] Ý��ä� >A` �N�WY@�Q wZ�Y��� � f
]G]Gk v BJ@G]=F=N�9�]�9�@G<?>A@=N�9�d)9�@�70WAe1;G`bBJd&>A`gk�;=`bW8]=F=NL7:BJWA@TBC@�>
d)Wl]G9�X�WAeò7:<G9 � WY`a7b<Thi7bXË>A@�7bBJN�W8N�9�>A@ � � � ö·÷ �U� �Y�Au Q?� ���  #� �Y� �

j$>c`b[bWA@�Qóq � � � Q�R � qr>AHÈ>A<?>A[a<=B\>A@=]áù � �n>A`asY`:>�yY9cQ wZ�A� ~ ��S ôT� � �U�Aô �b�R� ] �U�b� õ[�U� ���G�È� ô � � � � �U�U�U�Z�U�L�
jò9�`bsY>Ad&WA@Tj1`a9�[b[�QÚúnÙ8e�WY`a] ÞE� � � Q �Y� ~A;G; �

�M9�BJ]äQäj � { � Q´R � f1]GKi>c`b]=[�Q´� � ��� �zFG@I7�>A@=]�h � ^ �S� >c`b@=9�`�Q wZ�Y��� � j1<�k87bWY;=XJ>A@=H�7:WY@�NU<=>A@=sY9�BJ@_7b<=9
� WY`a7b<�hi7bXË>A@�7bBJN � � � ö·÷ �:� �A�Gw Q �

�M<=9�9cQ � v m >A@=]&m � ^ �G� Wc7:<?>Ad�Q wZ���lw � q\<=9z9S�Ú9�N�7�WAe�9�@�ylBC`bWYd)9�@�7:>AXSe·>cN�7:WA`b[éWY@&7b<=9z;G<IkI7bWY;=XË>c@=H�7:WY@
sY`aWZK\7:< �ë� BJsY<�7#>c@=]×7:<G9�BJ@�7:9�`:>ANL7:BCWY@=[(Wce�XCBJsY<�7)KMBC7b<â@=BC7b`:>c7b9_XCBJd)BC7U>È7:BJWA@ ��Z ô V õ[� � �U� ��� õ�\

w��



] �U�b� õ[�U� �a�L�?��� � � Q �Au��  ��tA� �
�MBJXJ9LkYQ �Ø� h � Q wZ�Au x � h 7:<=9�WY`b9L7:BCN�>AX$>A@?>AXÜkl[aBJ[0WAe
7b<=9�O�W8WY;=XË>c@=H�7:WY@�;SWY;=F=XJ>c7:BCWY@�WAe � 9�WY`asY9�[pù�>A@=H �

t �È÷ � õ �R� �po�v �A� ôºõ �0�M�U�Z�b�A�:�U� � Q w ~ u  wYwZ� �
6G>AHI[a<?>AF=s=Q.f � >A@=] D � 6lXË>csY[a7:>A]�Q wZ�A�Gw �ø� BJsY<�7(>A@=]â;=`aWl]GF=N�7bBCy8BC7okáWAe0;G<IkI7bWY;=XË>c@=H�7:WY@âBC@â;SWYXË>A`
d&>A`bBC@=9�9�N�WY[gkl[g7:9�d&[ � >Ø;=<�k8[bBJWAXJWYsYBCN�>AXSy8BJ9�K � ��� �Ü�A�n�M�U�Z�b�A�:�U� w ~lQ t x �  tA�Gw �

6G>A`ad&BC9�@�7:WGQ1^ � �
� Q:� � D � 6lXJ>c7:9�`�Q�R � ^ � � � V}>A[b<=>AdTQ$� �½� � D�FGNUH8XCWZKpQ
^ � � � qrWYsAsY9�Kó9�BCXJ9�`�>A@=] �Ø� q �
f�yc>A@=[�Q wZ�A�Y� � h�[a9�>A[aWY@?>AX�7:<G`b9�9 v ]=BCd&9�@=[bBCWY@?>AXä9�N�WA[ak8[a7b9�d d&W8]=9�XäWAe�@=BÜ7:`aWYsY9�@�N�k8N�XJBJ@Gs&BC@�7b<=9
� WY`a7b<�hi7bXË>A@�7bBJN09�FG;=<=WA7bBJNpO�WY@G9 ��NP� �RQ �R�xS ôT�U� � � �U�?�WV ô �b�R��XY�I�W�J�U� xlQ u=w x� uIt ~ �

6lXCBJ@=sYWGQ=h � Q w����Y� � h � {\R+;?>A`b>Ad)9�7:9�`bBCO�>c7bBJWY@�e�WY`M7:<G9�[a<=WY`a7oK�>�yY9�`b>A]=BJ>c7:BÜyY9p;=`bWA;Ú9�`a7:BC9�[.WAe$K�>c7b9�`
N�XJWYF=]G[ �zt �È÷ � õ �R� �po�anö V � �o�?�?�L� ô �0��� ô � õ �U�U� uV� Q w Q u=wZ�  w Q u �Yx �

687b9�9�XC9AQI^ � � � Q wZ��tB� � j1XJ>A@�7�;=`aWl]=FGN�7:BCWY@�BC@�7:<G9i@=WY`g7:<=9�`b@ � WA`a7:<Ø6l9�> � 6lN�WA7a7:BC[b<Ø�.WYd&9�D�9�;?>c`a7:d)9�@�7�Q
R_>c`bBJ@G9g�.9�[b9�>c`bNU<_`a9�;SWY`a7nx � �nR�6=ú�Q}f1]=BJ@I|=FG`bsY< �

687b9�9�XC9AQ}^ � � � >A@=]�f �à� � �z9�@G]=9�`a[bWY@�Q w��Y� � � q\<G9E`aWYXJ9zWAeò;=`b9�]?>c7bBJWY@#BC@�;=XË>c@=H�7:WY@#d)Wl]G9�XJ[ ��t �È÷ � õ �R�
�poL� �Ü� õ��Èö��Èõ �M�U�Z�b�A�U�U� w�u Q wªt x£ w xY� �

687b`:>Ad)[bHÈ>GQ$RëQ�q � D � D�BCNUHA9�kAQ�h � j1XJFG9�]=]=9�d(>c@=@�Q¢� �´� 9�XJXC9�`�Qr{ �ò� >A@=sY]GWY@ì>A@G]�^ � R_>A`a`:>GQ wZ�Y��t �
ù�BCW v WA;G7:BCN�>AX�yc>A`bBJ>A|=BJXCBC7ok�>A[a[bW8N�BJ>c7:9�]íKMBÜ7:<í;=<�kI7:WY;GXË>A@=H�7bWY@ë]lkl@=>Ad&BCN�[0BC@í7b<=9 � WY`g7:<íhi7:XJ>A@�7:BCN
W8N�9�>A@�]=F=`aBJ@=s([b;=`aBJ@=s#>c@=]�[bFGd&d)9�`zWAe wZ�Y�Gw ��t �È÷ � õ �R� �po Nz� � �?���ª� ô �b�R�´�M�U�Z�b�A�U�U� w ~Y~GQ � Q � � w
 � Q �Y� � �

68yA9�`b]G`bF=;�Qä� �YÞ�� Q wZ��tA� � ú�@TN�WY@=]=BÜ7:BCWY@=[MWAe$7b<=9pyY9�`a@?>AX�|=XCWlWYd)BJ@GsØWAe�;=<�kI7:WA;=XË>A@GHI7bWY@ ��t �È÷ � õ �R� \A÷
� �Èõ �Z� ô � ôºõ?ö �L� õ � öÄôT�Èõ �R�8� �È÷ �w�U�¾������� � �a� öÄôT�Èõ�\ ���Ü�_V(�L� w'� Q}� � x£ #� ��t �

qr>Zk8XCWY`�QÚh � � � >c@=]í^ � h � 6I7:9�;G<=9�@=[�Q wZ��� ~ ��� >c7:BÜ7:F=]GBJ@?>AX´]GBJ[b;GXË>AN�9�d)9�@�7�WAe17b<=9 � F=XCe
687:`a9�>Ad3� wZ�����
7bW wZ� xAxY�\>A@=]_7b<=9�BC`.`a9�XJ>c7:BCWY@�7bW(NU<?>c@=sY9�[zBJ@�7:9�d);S9�`:>È7:F=`a9�>A@G]_O�W8WY;=XJ>A@=H�7:WA@�>A|=FG@=]?>A@=N�9�[�BC@
7b<=9 � f×hi7bXË>A@�7:BCN � ] �U�b� õ[� � �U� � a � ö � � Q w�uIt  w�u�� �

� BJXCXJBJ>Ad&[�Qn� � ��� >c@=]�R � ^ � V?WYXCXJWZKM[�Q w��Y��� � q\<=9�f1HId(>A@�7:`b>A@=[ge�9�`MWAer@8Fl7:`bBC9�@�7:[z>A@=]�d&>ABJ@�7:9�@?>A@=N�9
WAer@=9LK ;=`bW8]=F=NL7:BCWY@#WZyY9�`M7:<G9 � WY`a7b<Thi7bXË>A@�7bBJN �é���U�o�S�����b�Ø�M�U�Z�b�A�:�U� u�t Q uV�Gw  uV�Y� �

m >Ad&>A@?>AHÈ>GQ mØ� >A@=]�f � q$>'ËaBJHÈ>GQ w��Y� x � q\<G9E`aWYXJ9zWAeò]=BJ[a[bWYXÜyY9�]�WA`bs�>A@GBJN�d&>c7b7b9�`óBJ@�7:<G90d(>A`aBJ@=9z|=BJW v
sY9�WlNU<G9�d)BJN�>cXrNLklN�XJ9 � 687bF=]=BC9�[nFG[bBJ@Gs�>A@=]�W8N�9�>A@�|=BJWAsY9�W8NU<=9�d)BJN�>AX´sY9�@=9�`b>AX$N�BJ`bN�F=XË>È7:BJWA@Td)Wl]G9�X �
NP� �RQ �R�[S ôT�U� � � �U�?�WV ô �b�R��XY���W�J�U� wYw Q tA�Y� �

�c~



����/r�Ï�)�4�â�h�)
��
��/

w 6lNU<=9�d(>c7bBJN�Wceód)BÜÙl9�]�XË>�kY9�`0]=9�;G7b<â��[bWYXCBJ]�XCBJ@=9��z>A@G]�N�`bBÜ7:BJN�>AXò]=9�;G7b<â��]?>A[a<=9�]�XJBC@=9Z�
e�`bWYdÒd&BC]#KMBJ@�7:9�`i7:W)[bF=d)d&9�` � q\<=9E[b;G`bBJ@Gs&;S9�`aBJW8]#WAe�BC@I7b9�`a9�[a7M7bW�7b<=BJ[M[g7:F=]Gkë��B � 9 �
7:BCd&BC@=s�WAeò7:<=9pWY@G[b9�7.WAeò7:<G9E[a;=`bBC@=s�|=XJW8WYd(�óBJ[\BC@=]=BCN�>c7b9�] �����E�p���E���E�E���E���E� � t

� 6lNU<=9�d(>c7bBJN)WAe\7oKóW�XË>�kY9�`�[gkl[g7:9�d3F=[a9�]�BJ@ðf þ F=>c7:BCWY@ w Qr`b9�;G`b9�[a9�@�7:BC@=s�7:<G9(9�@G]�WAe
KMBJ@�7:9�`�d)BÜÙl9�]�XJ>�kY9�`0å=è [b9�;?>A`:>È7:9�]íBC@I7bW(7:<G9�N�`aBC7:BCN�>AXòXË>�kA9�`på=æ.>A@=]�7b<=9�]=BC[b;=<=Wc7:BJN
;ÚWA`a7:BCWY@#WAer7:<=9Ed&B­Ùl9�]�XË>�kY9�` � � >A@=]w� ]G9�@=WA7b9�FG;=;Ú9�`zXJ>�kY9�`M;=<�kI7:WA;=XË>A@GHI7bWY@�>c@=]
@IFG7:`aBJ9�@�7�N�WY@GN�9�@�7b`:>c7bBJWY@=[E`b9�[b;S9�NL7:BCyA9�XÜk � �}�ãBJ[07b<=9&XCWZK�9�`�XJ>ZkA9�`p@IFG7:`aBJ9�@I7�N�WY@GN�9�@ v
7:`b>c7:BCWY@=[ � �TBJ[i7b<=9pd&B­ÙlBJ@=sØN�Wl9�¥&N�BJ9�@I7 �T�E�p���E�E���E���E�E���E�p���E���E�E���E���E� � �

� qiK�WTd&WA@I7b<ðd)9�>A@G[pe�WA`�F=;G;Ú9�`�XJ>ZkA9�`(�Ä>���@IFG7b`bBJ9�@�7:[#��|}��;=<�kI7:WY;=XJ>A@=H�7:WA@ìN�WY@GN�9�@ v
7:`b>c7:BCWY@=[Me�`bWYd4BJ@�7b9�sY`b>c7:BCWY@_WAe1f þ @=[ w �·@=WY`ad(>cXJBJO�9�]�|�k_XCWªKó9�`nXË>�kY9�`n@IFG7:`aBJ9�@I7b[U�n>c[
>)e�F=@GN�7:BCWY@�WAe�d&B­ÙGBC@=s)`:>c7b9AQ[� � qiK�W(]=B �Ú9�`a9�@�7�N�`bBC7bBJN�>AX�XË>�kY9�`Næcd)BÜÙl9�]TXË>�kY9�`n`b>c7:BCWY[ �
[bWYXCBJ]ãXJBC@=9�e�WY`&å=ægçYåGè � ~ � � >A@=]ê]?>A[b<G9�]×e�WY`&å=æ¥çYåGè � ~ � �í>A`a9�]G9�;=BCN�7:9�] � {�`aWY[b[a9�[
BJ@=]GBJN�>È7:9_BC@=]=BÜylBC]=F?>AX.9LÙl;S9�`aBJd)9�@�7:[ � D�WA7a7:9�] |ÚW�Ùl9�[#e�WY`(7b<=9�[bFG|G7:`aWY;=BJN�>AXn`a9�sYBCWY@�Q
å=ægçYåGè � ~ � � QS>A@=]�[bFG|=;ÚWAXË>A`M`b9�sYBJWA@�Q `a9�sYBCWY@Tå=ægçYåGè � ~ � �lQ?BJ@G]=BJN�>c7:9p9LÙl;S9�NL7:9�]TyA>cXJF=9�[
WAe�d)BÜÙlBJ@=sE`:>È7:9�[ée�WY`ó7b<=WY[a9�`b9�sYBJWY@G[ � q\<=9�yc>AXCF=9�[ée�WY`­�$Q��£�\>A@=]���>A`a9 w � t ] Ï "LQG~ � w
��� >A@=]�~ � t ] Ï " Q?`b9�[a;Ú9�N�7bBCyY9�XCk�e�WA`i7:<=9�[b9E;=XJWA7b[ �z���E���E�E���E�p���E���E�E���E���E� �Yx

u RTW8]=9�XS[b9�>�[bF=`ge·>AN�9z7:9�d);S9�`:>È7:F=`a9Ø�·[a<?>A]=BC@=sI�
>A@=]�d)W8]=9�XSsY9�WA[a7:`aWY;=<=BCNz[g7:`a9�>Ad�e�F=@=N v
7:BCWY@)>ZyA9�`b>AsY9�](WªyA9�` w ~Y~Ad ��N�WY@�7:WAF=`b[:�1e�WY`
7:<G9z[a;=`bBC@=s��ÄR_>A`aNU<�QGhz;=`bBCX}>A@=]#RT>ZkG�
WAe
wZ�Y� � � q\<=9�|ÚW�Ùl9�[zBJ@=]GBJN�>È7:9 � w � ûa[bFG|G7:`aWY;=BJN�>AX�`b9�sYBJWY@Gü � � � ûgBJ@�7:9�`bsAk8`b9p`a9�sYBCWY@=ü �
>A@=] � � ûa[bFG|=;ÚWAXË>A`\`a9�sYBCWY@=ü � hzXJ[bW�[a<=WZKM@_BJ[\7b<=907:`:>c@=[b9�N�7n>c7 tlw

� � ]=9�[aN�`bBC|Ú9�]_BC@
6l9�NL7:BCWY@ u � � � � � �E���p�E���E���E�E���E���E�p���E�E���E���E�E���E�p���E���E�E���E���E� � �

t RTW8]=9�XSd&B­Ùl9�]�XJ>ZkA9�`i]G9�;G7b<��·WI�1e�WY`�ûg[bF=|G7b`bWY;GBJN�>cXJü#��F=;=;S9�`i;=>A@=9�XË�ó>A@G]ãûa[bFG|=;ÚWAXË>A`aü
�·XCWªKó9�`0;=>A@=9�XË�z`b9�sYBJWA@=[)�·[a9�9)V$BJs � u �nN�WYd);?>A`b9�]�7:W�ôºõ � ôºö·÷í�   �nd&9�>A[bF=`a9�d)9�@�7:[E>c7
ù�h1q.6�� � � � � Q ��t � � �n>A@=]�ú � 6 ûamoü�� tc� � � Q wZ� � � � � RTBÜÙl9�]�XJ>�kY9�`nBJ[�]=9LÛ?@=9�]ë>c[
7:<=9p]=9�;G7:<TKM<=9�`a9E7b<=9�]GB �Ú9�`b9�@=N�9E|S9�7oKó9�9�@T7:<=9p7:9�d&;S9�`b>c7:F=`a9E>A@=]T7b<=9p[b9�> v [aF=`ae·>AN�9
7:9�d&;S9�`b>c7:F=`a90|Ú9�N�WYd)9�[.sY`a9�>c7b9�`\7:<?>c@ � t � { � D�Wc7b7:9�]TN�F=`ayA9�[.BJ@=]GBJN�>È7:909�>cNU<TkY9�>A`.WAe
7:<=9Ød)W8]=9�Xr`bF=@�Q´]=>A[b<=9�]ëN�F=`ayA9�[EBJ@=]GBJN�>È7:9�9�>ANU<�kY9�>c`pe�WA`nKM<=BJNU<ãôºõ � ôºö·÷�]?>È7U>(K�>A[
>�yA>cBJXË>c|=XJ9 �E���E�E���p�E���E���E�E���E���E�p���E�E���E���E�E���E�p���E���E�E���E���E� � �

� w



� hn@=WAd(>AXÜk×Wce � {if
j [b9�@G[bBJ|GXJ9�<=9�>c7¡�?FlÙ�� � æcd Ä �&e�WY`�KMBJ@�7b9�`NæÈ[b;=`aBJ@=sÞ��^Y>c@8F=>A`ak
7:<=`aWYF=sY< ^AF=@=9Z� wZ���Y� >A@=] w��Y�Gw ��d&9�>A@ê7:>AHA9�@ WªyA9�` w���� xí7bW wZ�Y�Yt � � {�WYd);?>A`a9
;?>c7a7:9�`a@=[MWAe$>A@=WYd&>AXCk)7:WØ7b<=WY[b9pe�WY`\d)Wl]G9�XäN�WY@�yY9�N�7:BCWY@��·V$BJs � xY� �ä���E���E�E���E���E� � ~

x hn@=WAd(>AXÜkìWAe�N�WY@�yY9�N�7bBCyY9_d&B­ÙGBC@=sí`:>c7b9ì��] Ï " �ØWZyY9�`)7:WY; t ~íd e�WY`)KMBC@�7:9�`ºæc[b;G`bBJ@Gs
��^Y>A@IF?>c`ak�7b<=`bWYFGsY<T^AF=@=9Z� wZ���A� >A@=] wZ�Y�Gw �·d)9�>c@�7:>AHA9�@TWZyA9�` wZ��� x�7:W wZ�A��t � �r���E� � ~

� {�<=XJWA`bWY;=<�k8XJXz��d&sRæÈd ç �EBJ@�7:<=9(`b9�sABJWY@=[E[b<GWªKM@ãBC@ìV$BCs � u � �·WI�pXË>�kY9�` w WAeMd)W8]=9�X
>�yY9�`b>AsY9�]Ø|Ik�d&WA@I7b<�e�WY`ò7:<=9 � kY9�>c`�[b9 þ FG9�@=N�9 � 6l9�> � BJV16�d)WY@�7:<=XÜkEd&9�>A@=[re�WA` wZ�Y���
� ì � � >A@=]áôºõ � ôºöÄ÷#]?>È7U>ë�   �� �ù�h1q.6ë>�yY9�`:>AsA9�]ëe�WA` w��Y� ~�7:W wZ�Y��� BC@�[aF=|G7b`bWY;=BCN�>AX
`b9�sYBJWY@�>c@=]�ú � 6êûgmoü&>�yA9�`:>csY9�]�e�WY` wZ� xA~�7bW w�� x t BJ@#[aF=|=;SWYXË>A`\`a9�sYBCWY@ �p�E���E���E� �Gw

� hn@=WAd(>AXÜk_Wce�BC@=WY`bsY>A@=BJN�@=BC7b`bWYsY9�@íN�WY@=N�9�@�7:`b>c7:BCWY@×�@�êR���WZyY9�`07bWY; t ~�dÏe�WY`�KMBJ@ v
7:9�`Næc[a;=`bBC@=s��Ä^Y>A@IF?>A`gk#7:<=`aWYF=sY<_^AF=@=9�� wZ���Y� >A@=] wZ�Y�Gw �·d)9�>A@�7U>cHA9�@TWZyY9�` wZ��� xØ7bW
wZ�Y��t � � ���E���E�E���p�E���E���E�E���E���E�p���E�E���E���E�E���E�p���E���E�E���E���E� � �

w ~ RT9�>c@�F=;=;S9�` t ~Md �Ä>���@IFG7b`bBJ9�@�7�>A@G]#�·|?�´;G<IkI7bWY;=XË>c@=H�7:WY@�N�WY@=N�9�@�7:`b>c7:BCWY@=[��·@=WY`ad(>cX v
BJO�9�]�|�k�d)9�>A@ t ~ vUw ~Y~)dÓWAeé9�@=]íWAe
KMBJ@�7:9�`0@8Fl7:`bBC9�@�7:[:�n]=F=`aBJ@=s�7b<=9Ø[b;=`aBJ@=s���hn;=`aBJX
>A@=]âR_>�k=�ØWAe�7b<=9 � kA9�>A`a[(WAe�7b<=9�d&W8]=9�X\`a9�[aF=XC7b[)e�WY`�7:<G9�7b<=`b9�9_`b9�sYBJWA@=[�[b<=WZKM@
BJ@ðV$BJs � u � Wã��[bF=|G7b`bWY;GBJN�>cXº� �   �·BJ@�7b9�`bsckl`a9Z� ��ì �·[aF=|=;SWYXË>A`:� � {�WY@�yY9�NL7:BCWY@�`:>c7b9�BJ[
]=9�7b9�`ad&BC@=9�]#e�`bWAdÒ7:<G9EsA9�@=9�`:>AX´N�BJ`bN�F=XË>È7:BJWA@#d&W8]=9�XÄß [�N�WY@�yY9�N�7bBCyY9�d&B­ÙlBJ@=sØ[g7U>c7bBJ[a7bBJN�[ � � �

wYw RTW8]=9�Xòd&9�>A@�[b;=`aBJ@=s&N�`bBÜ7:BCN�>AX´]=9�;G7:<á��hn;=`aBJX�>A@G]íR_>�kG�z>A@=]T9�@=]_WAe�KMBJ@�7b9�`nd)BÜÙl9�]
XË>�kY9�`\]=9�;l7:<��·V?9�|=`aF?>A`ak#>A@=]TR_>A`aNU<}�M`b>c7:BCW���å=ægçYåGè�� � �E�E���E�p���E���E�E���E���E� �Y�

w � RTW8]=9�X1>�yA9�`:>csY9Øe�WY`n7:WA; t ~�dÏe�WY`�7b<=9�7:<=`a9�9Ø`a9�sYBCWY@=[0BJ@íVrBJs � u � �� $ � Û
��WI� � ""%$&" Û�,�p� � >A@=] �� $ � Û

""%$&" Û
��[bWYXCBJ]#XJBC@=9Z�n�·WY@=XÜk(kA9�>A`a[ wZ��� x�7:W wZ���Y� >c`b9p[b<=WZKM@}� �ã���E���E� �Au

wZ� j1`bWAÛ?XC9�WAez�·>��.d)W8]=9�Xòd&WA@I7b<=XCk�d)9�>c@�BJ@=WY`as�>A@=BCNp@=BC7b`bWYsY9�@ã�@��R��zN�WA@=N�9�@I7b`:>c7bBJWY@G[
>A@=]ð�·|}��7b9�d);Ú9�`:>c7bF=`b9&� � {\�iBJ@#7:<=9EBJ@�7b9�`bsckl`a9p`b9�sABJWY@#e�WY`i7b<=9�@GBJ@=90kY9�>A`M[b9 þ FG9�@=N�9 �
�·N��07bWA7U>AX�7b`:>A@G[b;SWY`a7EWAe�BJ@=WY`as�>A@=BCNØ@=BC7b`bWYsA9�@�BJ@�7:W�7:WY; w ~Y~�d WAe�BJ@�7:9�`bsAk8`b9)`b9�sYBJWA@
�·d)WYXÌæÈ[U� � ��]}�ä7:`:>c@=[b;SWY`a7�Wce=BJ@GWY`bs�>c@=BJNr@=BC7b`bWYsY9�@pWªyA9�`�7:WY; w ~Y~\d ��d&WAXÌæc[:�Ú[bWYFl7:<�Ki>c`b]
|�k � >c|=`:>A]GWY`.{�F=`b`a9�@�7n>c7 tlw � � �º7:`b>A@=[b9�N�7zXJW8N�>c7bBJWY@([b<=WZKM@�BC@TVrBJs � u � � {�WY@�7:WYF=`a[
BJ@��·>��\>A`b9 � w Q � t >c@=]�7b<=9�@�9�yA9�`gk w �ëR � N�WY@�7:WYF=`MBC@I7b9�`gyA>cX�BJ@ë�·|?�\BC[ w � { �â�E���E� ��t

�A�



w�u �Lõ � ôºö·÷í[bF=`ge·>AN�9�{�<=XJWA`bWY;=<�k8XJXie�WA`&9�>ANU<×[a;=`bBC@=sð;=XCWA7b7b9�]ê>As�>ABC@=[a7 � {iféj�[a9�@=[aBJ|=XC9
<=9�>È7\�?FlÙ�e�WY`M7:<G9 w � ì�w � `b9�sYBJWY@T>A`aWYF=@=]ã�·>��Mù�h1q.6�� � � � � Q ��t � � �Me�WA` wZ�A� ~)7bW
wZ�Y����� �·|}�0ú � 6øûgmoüð� tA� � � Q wZ� � � �ze�WY` w�� xA~(7:W w�� x t ��KM<G9�@í7:<=9�`b9�BJ[�[aF�¥)N�BC9�@�7
]?>c7:>�� �Ï���E���E�E���p�E���E���E�E���E���E�p���E�E���E���E�E���E�p���E���E�E���E���E� ���

wªt �Ä>���RT9�>c@á[a;=`bBC@=s�{\ý´{\6ìNU<=XJWA`bWY;=<�k8XJX v >�N�WY@=N�9�@�7:`b>c7:BCWY@=[Ø;=XCWA7b7b9�]ã>AsY>ABJ@=[g7 � {iféj
[b9�@=[bBC|=XJ9�<=9�>c7}�?FlÙíe�WY` w�� x � 7:W wZ������� >A@=]×�·|}�pRTW8]=9�X1[a;=`bBC@=s�d&9�>A@íNU<=XJWA`bWY;=<�k8XJX
N�WY@GN�9�@�7b`:>c7bBJWY@ã;=XCWA7b7b9�]á>As�>ABC@=[a7�N�WY@�yY9�N�7bBCyY9�d)BÜÙlBJ@=s_`:>c7b9AQ
e�WY`�7:<G9�7b<=`b9�9�`b9�sABJWY@=[
[b<=WZKM@�BC@_VrBJs � u �M� WA7b9E7b<?>c7.7:<=9�d&W8]=9�X´NU<GXJWY`aWY;=<�k8XJX�]?>c7:>&BJ[.>�yY9�`:>AsA9�]�7:W t ~)dTQ
[bW�d&>AsY@=BÜ7:F=]=9�[\[b<=WAF=XJ]�@=WA7M|S9p9LÙl;Ú9�N�7b9�]T7bW&d&>c7bNU<_{\ý´{\6#NU<=XCWY`bWY;G<Ik8XCX � ���E���E� � x

� �



BJ@GWY`bs�>c@=BJN�@GBC7:`aWYsY9�@ � �ëR
@=BÜ7:`bWAsY9�@�BJ@�;=<�kI7:WA;=XË>A@GHI7bWY@ � �ëR
@=BÜ7:`bWAsY9�@�BJ@�O�WlWY;GXË>A@=H�7bWY@ µ �ëR
]=BC[b[bWAXCyY9�]TWA`bs�>A@GBJN0@=BÜ7:`bWAsY9�@ ¶ �ëR
>�yc>ABJXJ>A|=XJ9zXJBCsY<�7 · � d Ï Ä
;?>A`g7:BCN�XJ9_�=FlÙ ¾ �ëR ] Ï "
;=<�kI7:WY;GXË>A@=H�7bWY@Td&>ÈÙlBJd�F=d sY`aWZK\7:<�`:>c7b9 �
� w æc~ � � ] Ï "
<?>AXÜe$[b>c7:FG`:>c7bBJWY@#XCBJsY<�7\BC@I7b9�@=[aBC7ok · � � ~ � d Ï Ä
<?>AXÜe$[b>c7:FG`:>c7bBJWY@#BC@=WY`bsY>A@=BJNn@=BC7b`bWYsY9�@ ��� ~ � w �ëR
;=<�kI7:WY;GXË>A@=H�7bWY@T9§ÙlN�`b9L7:BCWY@T`b>c7:9 ¸º¹ w æY�A~ ] Ï "
O�W8WY;=XJ>A@=H�7:WA@�9§ÙlN�`b9L7:BCWY@T`b>c7:9 ¸�» w æ � ~ ] Ï "
Dpú � `b9�d&BC@=9�`b>AXJBCO�>c7bBJWY@&`:>c7b9 ¼ w æ uIt ] Ï "
;=<�kI7:WY;GXË>A@=H�7bWY@Td)WY`g7U>AXCBC7ok&`:>c7b9 ÀÁ¹ w æ w ~ ] Ï "
O�W8WY;=XJ>A@=H�7:WA@�sA`:>AO�BJ@=s�`:>È7:9 Â w æ w � � ] Ï "
<?>AXÜe$[b>c7:FG`:>c7bBJWY@#;=<�kI7:WA;=XË>A@GHI7bWY@ ��� ~ � � �ëR
O�W8WY;=XJ>A@=H�7:WA@ þ F?>c]=`:>c7bBJN0d)WY`a7:>AXJBÜ7ok(`b>c7:9 À¡»TÄ ~ � � �@�ëR ]}� Ï "
e�`:>cN�7:BCWY@�jéú � |S9�N�WYd&BC@=s�Dpú � ] ~ � t
9 v e�WYXJ]GBJ@=s�e·>AXCXJWYFl7i]=9�;G7:< åt� u ~Y~ d

qr>A|=XJ9 w � þ�l^y¤±:��j@¯wkt��	6
_k���kIyzmV�'mR�B¯#�E®Á{}
��W¯SlP¯S�'mny ~��P	^m�j � f1[g7:BJd&>c7b9�[�Wce\d(>ªÙGBCd�F=d
;=<�kI7:WY;GXË>A@=H�7bWY@�sY`bWZK\7:<�`b>c7:9�[.�@�
�:�rXJBC9�|S9�7oKó9�9�@ "Ä >c@=] u � Ï " �·f1;=;=XJ9LkYQ wZ� xA� � f1;=;=XJ9LkØ>A@G] �M9�@GsY9�`�Q
wZ� x u � � q\<=9E<?>AXÜe v [:>È7:F=`b>c7:BCWY@#XJBCsY<�7\N�WY@G[a7U>c@I7�� · �U�iyc>A`bBC9�[\|S9�7oKó9�9�@_[b;S9�N�BC9�[zWAe$;G<IkI7bWY;=XË>c@=H�7:WY@_>A@=]<?>A[ò|S9�9�@�d&9�>A[bF=`a9�]E7:Wn`b>A@=sY9
e�`bWAd t 7bW w ~Y~ � æcd Ä �·j$>A`a[bWY@�9�7$>AX�Q wZ�Y� ~ � 6G>AHI[a<?>AF=s0>c@=]Ø6lXJ>AsY[g7U>A]�Q
wZ�Y�lw�� �M<=9�9�>A@=] � WA7:<?>cdTQ w����Gw � � q\<=9�<?>cXCe0[b>c7:F=`b>c7:BCWY@âWAep@GBC7:`b>c7:9TF=;G7:>AHA9í>AXC[bW�yA>c`bBJ9�[&KMBÜ7:<
[b;S9�N�BJ9�[�QG|GFG7óKó9nNU<GWlWY[a9à� w ��R >A[éd&WY`a9M`b9�;G`b9�[a9�@�7U>È7:BCyA9�WAeäWlN�9�>A@=BCNz[a;Ú9�N�BC9�[0�·f1;=;=XJ9Lk)>A@=]¡�M9�@GsY9�`�Q
wZ� x u � � j1<�kI7:WY;=XJ>A@=H�7:WA@ë9§ÙGN�`b9L7:BJWA@ì>A@=]�d)WY`a7:>AXJBÜ7okT`b>c7:9�[E>A`b9�]=B�¥&N�F=XC707bW�]=9�7b9�`bd)BJ@G9)9§Ùl;Ú9�`bBJd)9�@ v
7U>cXJXCk � V}>A[a<?>Ad�9�7�>AXr� w��Y� ~��&FG[b9�](;=<�k87bWY;=XJ>A@=H�7:WY@(d&WY`g7U>AXCBC7ok�>A[�>pe�`b9�9z;?>c`:>Ad)9�7b9�`éBJ@�7:<=9�BJ`éd&W8]=9�X
>A@=]ìe�WAF=@=]�yc>AXJF=9�[�WAe ""Ç" � Ï " >A;=;S9�>A`a9�]�7:W�sYBÜyY9(7b<=9#|S9�[a7�`b9�[aF=XC7b[ � ýäWlWA;=XË>A@GHI7bWY@ìsY`b>AO�BC@=s�`b>c7:9cQ;=XJ>A@=H�7:WY@á<?>AXÜen[b>c7:FG`:>c7bBJWY@ãyc>AXJF=9�[)>A@=]×O�WlWA;=XË>A@GHI7bWY@á9LÙlN�`a9�7:BCWY@×`b>c7:9�[(>c`b9�>AXJ[aWë[aF=sYsY9�[a7b9�]â|�ká>
N�WAd�|=BJ@=>c7:BCWY@ WAeØWY|G[b9�`gyc>c7:BCWY@=[�>A@=]Þ;=`b9LylBCWYF=[�9�N�WY[ak8[a7b9�d d&W8]=9�XJ[��·9 � s � �.BCXJ9LkYQ w��Au x � VS>c[b<?>Ad
9�7�>AX�Q wZ�Y� ~�� � q\<=9 þ F?>c]=`:>c7bBJN)O�W8WY;=XJ>A@=H�7:WY@ëd&WA`a7U>cXJBC7okTyc>AXJF=9�K�>A[�NU<=WY[a9�@ìe�WYXCXJWZKMBJ@Gs_6I7:9�9�XJ9(>A@=]�z9�@=]=9�`b[bWA@�� w��Y� �Y��>A@G](ù�`aWY[a7b`'ÜWYd >A@=]&D�`:>A@=sA9E� wZ�Y�A� � � �.9�N�9�@�7óWY|=[a9�`ayc>c7bBJWY@G[n�·�n>A@G[b9�XCX}>A@=] � > v
7:9�`b<=WAF=[b9cQ w��Y� xY��[bF=sYsA9�[a7
7b<?>c7
>�[aBJsY@=BÜÛ?N�>c@I7$e�`:>ANL7:BJWA@��Ä>A|SWYFG7�<?>AXCe:�òWceÚ@G9�7
N�WAd&d�FG@=BC7ok�;=`bW8]=F=NL7:BCWY@
e�WY`ad&[(ûa[b9�d&B v XJ>A|=BJXC9�üÁ¶pÊr� � RTW8]=9�XJBJ@Gs&[g7:F=]=BC9�[z[bF=sYsA9�[a7z7:<?>È7z7b<=9�`a9�d)BJ@=9�`:>AXCBJO�>È7:BJWA@�`:>c7b9�Wce�7:<=BC[¶�Êk� BJ[�WAeéWY`a]=9�`zK�9�9�HI[E7bW#d&WA@I7b<=[���9 � s � hz`bNU<=9�`p9�7p>AXÄQ wZ�Y� x � m >Ad&>A@?>AHÈ>�>c@=]�q$>'ËaBJHÈ>GQ wZ�A� xY� �
Ý >AXCF=9�[MWAer7:<=9E;?>A`g7:BJN�F=XË>È7:90`b9�d&BC@=9�`b>AXJBCO�>c7bBJWY@([bN�>cXJ9pXJ9�@=sA7:<ð��åI�§�\>A`a9p[bF=sYsA9�[a7b9�]�|�k�[b9�]=BJd)9�@�7M7:`b>A;
d)9�>A[aF=`b9�d&9�@I7b[�� � WY<=`a9�@=OE9�7.>AXÄQ wZ�Y� � � R_>A`g7:BC@�9L7.>AX�Q wZ��� xY� �

� u



h

h

m

c

mixed layer depth

critical depth

time

z

     spring

V$BCsYF=`b9 w � 68NU<=9�d&>c7:BCNpWAe�d)BÜÙl9�]�XJ>ZkA9�`M]=9�;G7:<ì�·[bWAXJBJ]�XCBJ@=9��i>A@=]�N�`bBÜ7:BCN�>AXÚ]=9�;G7b<���]?>A[b<G9�]�XCBJ@=9��ée�`bWYd
d)BJ]�KMBJ@�7b9�`\7:W�[bFGd&d)9�` � q\<=9p[b;=`aBJ@=s�;S9�`bBCWl]�WAerBJ@�7b9�`b9�[a7M7:WØ7b<=BJ[\[g7:F=]Gkë��B � 9 � 7bBJd)BJ@=s�WAer7b<=9pWY@=[a9�7
WAeò7:<=9p[a;=`bBC@=s�|=XJW8WYd(�óBJ[\BC@=]=BJN�>c7:9�] �

� t



h m

P     N

NT

h c

k

V$BCsYF=`b9�� � 6lNU<=9�d(>È7:BJNnWAe�7oK�WØXJ>ZkA9�`\[gkl[g7:9�d F=[b9�]�BJ@�f þ F?>c7:BCWY@ w Ql`b9�;G`b9�[a9�@�7:BC@=sØ7:<=909�@=]�WAe�KMBJ@�7:9�`d)BÜÙl9�]�XJ>�kY9�`0å=èÞ[b9�;?>A`b>c7:9�]�BC@�7:W(7b<=9�N�`aBC7bBJN�>cXòXJ>�kY9�`0å?æ.>A@G]�7:<=9�]GBJ[b;G<=WA7:BCN�;SWY`a7bBJWY@TWAe17:<G9Ød&B­ÙG9�]
XË>�kA9�` � ��>c@=]p� ]=9�@GWA7:9.F=;=;S9�`éXË>�kY9�`ó;G<IkI7bWY;=XË>c@=H�7:WY@(>A@=](@IFG7b`bBC9�@�7�N�WY@=N�9�@�7:`b>c7:BCWY@=[�`a9�[a;Ú9�N�7:BÜyY9�XCk �
�g��BJ[i7b<=9pXJWZK�9�`\XË>�kY9�`M@8Fl7:`bBC9�@�7.N�WY@GN�9�@�7b`:>c7bBJWY@=[ � �TBJ[i7b<=9pd&B­ÙlBJ@=sØN�Wl9�¥&N�BJ9�@I7 �

� �



0 1 2 3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

h
c
/h

m
 = 0.8 

h
c
/h

m
 = 0.2 

up
pe

r 
la

ye
r 

nu
tr

ie
nt

s/
lo

w
er

 la
ye

r 
nu

tr
ie

nt
s

mixing rate (d−1)
0 1 2 3

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

h
c
/h

m
 = 0.8 

h
c
/h

m
 = 0.2 

up
pe

r 
la

ye
r 

ph
yt

op
la

nk
to

n/
lo

w
er

 la
ye

r 
nu

tr
ie

nt
s

mixing rate (d−1)

V$BCsYF=`b9 � � qiK�W�d&WY@�7b<(d)9�>A@=[
e�WY`
F=;=;S9�`óXË>�kY9�`��·>���@IFG7:`aBJ9�@�7b[0�·|?�
;=<�kI7:WA;=XË>A@GHI7bWY@(N�WY@=N�9�@�7:`b>c7:BCWY@=[
e�`bWAd+BC@I7b9�sY`b>c7:BCWY@ðWce.f þ @=[ w ��@=WY`ad(>AXCBJO�9�]ð|�këXJWZKó9�`�XJ>ZkA9�`�@IFG7b`bBC9�@�7:[:��>A[Ø>Te�F=@GN�7:BCWY@�WAeMd)BÜÙlBJ@Gs`:>È7:9AQ�� � qiK�W�]=B �Ú9�`a9�@�7iN�`bBC7bBJN�>AX?XË>�kY9�`Næcd)BÜÙl9�]&XJ>ZkA9�`ó`:>c7bBJWY[ � [bWAXJBJ])XJBC@=9\e�WY`�å?ægçAå=è � ~ � � >A@G]�]?>A[a<=9�]e�WY`.å=ægçYåGè � ~ � �Ø>A`a90]=9�;GBJN�7b9�] � {�`bWA[b[b9�[zBC@=]=BCN�>c7b9�BJ@=]GBCy8BJ]=F=>AXä9§ÙG;S9�`aBJd)9�@�7:[ � D�WA7b7b9�]�|ÚW�Ùl9�[Me�WY`i7b<=9[bFG|G7:`aWY;=BJN�>AX\`b9�sYBJWA@�Qiå=ægçYåGè � ~ � � Q�>A@G]×[bFG|=;ÚWAXË>A`Ø`a9�sYBCWY@�Qà`b9�sABJWY@êå=ægçYåGè � ~ � �lQóBJ@=]GBJN�>È7:9#9LÙl;S9�NL7:9�]yc>AXJFG9�[0WAeód&B­ÙlBJ@=s#`b>c7:9�[�e�WY`�7:<=WA[b9�`b9�sYBJWY@G[ � q\<=9Øyc>AXJFG9�[0e�WY`_��Q��£��>c@=] �â>A`a9 w � t ] Ï " Qò~ � w ���
>A@=]T~ � t ] Ï " Q?`b9�[b;S9�NL7:BCyA9�XÜk#e�WY`i7:<=9�[b9p;=XCWA7:[ �

�Ax



5

10

15

20

25

30

−80 −70 −60 −50 −40 −30 −20 −10 0 10
10

20

30

40

50

60

70
1992 Model Spring SST and Streamfunction averaged to 100 m

1

2

3

���	���&�U�O�&�L�b�����h����� �¡���&��¢��R£¤�r¥¦�¤§s¨��h�U�©¥¦�&���bª«��¬I�R�&�	­&��®��R­&�`§¯���&�¤���R�h���%¥¦�U�R¨&¬&�°£k��¥¦��� �R§�¢«�&­&£W¥¦�	��­
� ±��¤�¦�R���¤�`��±��h�k²�³�³R§´ª«£¤��­f¥¦�����U�!®z¢«����¥U¬&�r��¨&�U�	­&�µªT�b�R�U£(¬·¶x¸u¨&���°���R­&�µ�b��¹&®��©¢�²�º�º¼»�½�¾z¬&�r¿�� À��h�
�°­��&�°£h�©¥¦�©�Á²LÂÄÃ%���&¿�¥U�U��¨&�	£ �R�I���h���	��­&Å&Æ�»wÂÇÃ%�	­f¥¦�h���R¹��U���U�¤���°�R­&Å&Æ¼�R­&�sÈkÂÇÃ%�U��¿&¨x�R�É�R�Ê���h���	��­&Å&½�¸u�°���
�U¬��,Ë�­@�°�P¥U¬&�y¥¦�¦�©­&�U�¤£¤¥��©¥LÌ�² ÍUÎÏ�&�h��£h�U�	¿x�¤�@�	­*Ð��h£W¥¦�°�R­@�&½Ñ»�½Ñ»�½

»nÒ



2 4 6 8 10 12

0

100

200

300

400

m
ix

ed
 la

ye
r 

de
pt

h 
(m

)

BATS

2 4 6 8 10 12

0

200

400

600

800

month

m
ix

ed
 la

ye
r 

de
pt

h 
(m

)

OWS I

V$BCsYF=`b9 t � RTWl]G9�X�d)BÜÙl9�]pXË>�kA9�`�]=9�;l7:<#��WI�Úe�WY`zûa[aF=|G7:`aWY;=BCN�>AXCüE�·F=;=;S9�`�;?>c@=9�XË��>A@=]_ûa[bF=|G;ÚWYXJ>A`bü���XJWZK�9�`
;?>A@G9�Xº�´`b9�sYBJWA@=[ó�·[b9�9\V$BCs � u ��N�WYd);?>A`a9�]�7bW�ôºõ � ôºöÄ÷��   ��d)9�>c[bF=`a9�d)9�@�7:[$>c7�ùóh1q.6�� � � � � Q ��t � � ��>A@=]
ú � 6 ûgmoü�� tA� � � Q wZ� � � � � RTB­Ùl9�]�XË>�kA9�`�BC[n]=9LÛ?@=9�]ë>A[n7b<=9�]=9�;G7:<�KM<=9�`b9�7b<=9�]=B��ä9�`b9�@GN�9Ø|S9�7oKó9�9�@
7:<G9.7b9�d);Ú9�`:>c7bF=`b9z>A@=])7:<=9z[b9�> v [bFG`ae·>AN�9z7:9�d&;S9�`b>c7:FG`b9M|Ú9�N�WYd)9�[ósY`b9�>c7:9�`é7b<?>A@ � t � { � D�WA7b7b9�](N�F=`ayA9�[
BJ@G]=BJN�>c7:9M9�>cNU<�kY9�>c`�WAe�7b<=9nd)W8]=9�X}`bFG@�Ql]=>A[b<=9�]#N�F=`gyY9�[\BJ@=]=BCN�>c7b9M9�>ANU<(kA9�>A`óe�WY`éKM<GBJNU<�ôºõ � ôºö·÷�]?>È7U>
K�>A[n>�yc>ABCXË>A|=XC9

� �



−80 −60 −40 −20 0
20

30

40

50

60

70
89

89

−80 −60 −40 −20 0
20

30

40

50

60

70
91

91

−40

−20

0

20

40

−40

−20

0

20

40

V$BCsYF=`b9 � � hn@=WAd(>AXÜk�WAe � {if
j�[b9�@G[bBJ|GXJ9M<=9�>È7D�?F8Ù�� � æcd Ä �$e�WY`1KMBJ@�7:9�`Næc[a;=`bBC@=s#�Ä^Y>A@IF?>A`akØ7b<=`bWAF=sY<
^AF=@=9�� wZ���Y� >c@=] wZ�Y�Gw �·d)9�>A@ì7:>AHA9�@êWZyY9�` wZ��� xT7bW wZ�Y��t � � {�WYd);?>A`a9#;?>c7b7b9�`a@=[ØWAez>A@=WYd&>AXÜk�7:W
7:<GWY[b90e�WY`\d)Wl]G9�X�N�WY@�yY9�NL7:BCWY@��·V$BJs � xY� �

−80 −60 −40 −20 0
20

30

40

50

60

70
89

89

−80 −60 −40 −20 0
20

30

40

50

60

70
91

91
−2

−1

0

1

2

−2

−1

0

1

2

V$BCsYF=`b9�x � hn@=WAd(>AXÜkpWAe}N�WA@IyA9�NL7:BCyA9Md&B­ÙGBC@=s.`:>c7b9p�·] Ï " �rWZyY9�`r7:WY; t ~zd e�WA`rKMBJ@�7b9�`NæÈ[b;=`aBJ@=s��Ä^Y>A@IF?>A`gk
7:<G`bWYF=sA<�^AF=@G9Z� wZ���Y� >c@=] w��Y�Gw �·d)9�>A@#7:>AHA9�@TWZyY9�` w���� x�7:W wZ�Y�Yt � �

� ~



2 4 6 8 10 12
0

0.1

0.2

0.3

0.4

subtropical region

m
g/

m
3

2 4 6 8 10 12
0

1

2

3

intergyre region

m
g/

m
3

2 4 6 8 10 12
0

1

2

3

4

subpolar region

m
g/

m
3

V$BCsYF=`b9 � � {�<=XJWY`aWY;=<�k8XJX��·d)sRæcd ç �rBC@�7:<=9\`a9�sYBCWY@=[�[a<=WZKM@�BJ@�V$BCs � u � ��WI�rXË>�kA9�` w WAeSd)Wl]G9�X=>�yA9�`:>csY9�]
|�k�d&WA@I7b<�e�WA`i7:<=9 � kY9�>c`z[a9 þ F=9�@GN�9 � 6l9�> � BËV16#d&WA@I7b<=XCk(d&9�>A@=[\e�WY` wZ�Y��� � ì � � >A@=]�ôºõ � ôºöÄ÷Ø]?>È7U>�   �Z Øù�h1q.6(>�yY9�`:>AsA9�](e�WY` wZ�Y� ~p7bW wZ�A��� BC@&[aF=|G7:`aWY;=BCN�>AX}`b9�sYBJWA@(>A@G]#ú � 6ðûamoü�>�yA9�`:>csY9�](e�WA` wZ� xA~
7:W wZ� x t BJ@�[bF=|G;ÚWYXJ>A`\`b9�sYBJWA@ �

�lw



−80 −60 −40 −20 0
20

30

40

50

60

70
89

89

−80 −60 −40 −20 0
20

30

40

50

60

70
91

91
−2

−1

0

1

2

−2

−1

0

1

2

V$BCsYF=`b9 � � hn@=WAd(>AXÜknWceGBC@=WY`bsY>A@=BJNr@=BC7b`bWYsA9�@pN�WY@GN�9�@�7b`:>c7bBJWY@&�@�&R��äWZyA9�`´7:WY; t ~\d e�WA`äKMBJ@�7:9�`Næc[a;=`bBC@=s
��^Y>c@8F=>A`ak�7b<=`bWAF=sY<_^AF=@=9Z� wZ���Y� >A@=] wZ�Y�Gw ��d&9�>A@#7U>AHc9�@_WZyA9�` wZ��� x�7bW w��Y��t � �

0 1 2 3
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

o − subtropical

* − intergyre

x − subpolar

convection rate (d−1)

sp
rin

g 
nu

tr
ie

nt
 / 

w
in

te
r 

nu
tr

ie
nt

(a)

0 1 2 3
0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

o − subtropical

* − intergyre

x − subpolar

convection rate (d−1)

sp
rin

g 
ph

yt
op

la
nk

to
n 

/ w
in

te
r 

nu
tr

ie
nt

(b)

V$BCsYF=`b9 w ~ � RT9�>A@ØF=;=;S9�` t ~nd �·>��ò@IFG7b`bBC9�@�7
>A@=]#�·|}�r;G<IkI7bWY;=XË>c@=H�7:WY@ØN�WY@=N�9�@�7:`:>È7:BJWA@=[M�·@GWY`bd&>AXJBCO�9�]
|�k�d)9�>A@ t ~ vUw ~A~(dÏWceó9�@=]íWAe
KMBJ@�7:9�`�@IFG7:`aBJ9�@I7b[U�n]=FG`bBJ@Gs�7:<=9Ø[a;=`bBC@=s��·hz;=`bBCX$>A@G]ðRT>ZkG�nWAe
7b<=9 �
kY9�>A`b[òWAe87:<=9
d)Wl]G9�XY`a9�[bFGXC7:[´e�WY`�7b<=9
7:<=`a9�9
`b9�sYBJWY@G[´[b<=WZKM@�BC@EV$BJs � u � W���[bF=|G7b`bWY;GBJN�>cXº� �   �·BJ@�7b9�`bsckl`a9Z� �
ì ��[bF=|G;ÚWYXJ>A`U� � {�WA@IyA9�NL7:BJWA@)`b>c7:9�BJ[$]G9�7:9�`bd)BJ@=9�]�e�`bWAd�7b<=9isY9�@=9�`b>AXGN�BJ`bN�F=XË>È7:BJWA@�d)Wl]G9�X�ßà[$N�WY@�yY9�N�7:BÜyY9
d)BÜÙlBJ@=s�[a7U>È7:BJ[g7:BCN�[ �

� �



−80 −60 −40 −20 0
20

30

40

50

60

70

0.1

0.3

0.9

0.3

0.5 0.7

longitude

la
tit

ud
e

Ó�Ô	Õ�Ö&×UØyÙRÙ�ÚYÛbÜ�Ý&Ø¤ÞIßsØhàRá¯âUã&×�Ô°á&Õwäh×�Ô	åUÔ°ä à©Þ�Ý&Ø¤ã�å¦æ�ç�èuã�×UÔ°Þ&àRá&Ý_Û*à é&êÊàRá�ÝsØ¤á&Ý_ÜRë�ì�Ô°áfåUØh×íßsÔïî�ØhÝ�ÞÉà é�Ø¤×
Ý&Ø¤ã�å¦æðç�ÓIØhñ�×UÖIàR×%éòàRá&Ý*Û*àR×�ä(æ�êP×¦à©åUÔ°Übç�óIô%õRó&öPêW÷

øRø



   12      87/ 6         12      88/ 6         12      89/ 6         12
0

0.5

1

un
its

Area weighted growth

subtropical region

   12      87/ 6         12      88/ 6         12      89/ 6         12
0

0.5

1

un
its

intergyre region

   12      87/ 6         12      88/ 6         12      89/ 6         12
0

0.5

1

un
its

subpolar region

Ó�Ô	Õ�Ö&×UØdÙ�ù�ÚÁÛ@Ü�Ý�ØhÞGà ú�Øh×UàRÕ�Øwë«Ü�×På¦ÜRã�ûRü�ßÄë«Ü�×zåUæ&Øyå¦æ&×�ØhØ�×UØhÕRÔ°Ü�á&â�Ô	á@Ó�Ô°Õ&÷Êý&Ú ���þI�&ÿ ç�Ü¼ê�����%þ��«ÿ ç��wê��àRá&Ý ���þI�&ÿ ��%þ���ÿ ç�âUÜRÞ°Ô°Ý Þ	Ô°á&Ø êLç�ÜRá&Þ	ésé�Ø à©×Uâ�Ù��
	��OåUÜ@Ù��
	
�dàR×UØwâ�æ&Ü�ì�á�êW÷

ø ý



  12
    87/6

      12
    88/6

      12
    89/6

      12
    90/6

      12
    91/6

      12
    92/6

      12
    93/6

      12
    94/6

      12
    95/6

      12

050

100

150

1
1

1
1

1
1

1
1

1

3
3

3
3

3
3

3
3

3
3

5
5

5
5

5

5

5
5

5
5

7
7

7

7

7

depth (m)
(a) M

ean N
itrate (µ M

) in intergyre region

  12
    87/6

      12
    88/6

      12
    89/6

      12
    90/6

      12
    91/6

      12
    92/6

      12
    93/6

      12
    94/6

      12
    95/6

      12

050

100

150
6 6

6
6

6

6
6

6
6

6

6
6

6

6
6

8
8

8
8

8
8

8
8

8

8

10
10

10
10

10
10

10
10

10
12

12
12

12
12

12
12

12
12

14
14

14

depth (m)

(b) M
ean T

em
perature ( oC

) in intergyre region

  12
    87/6

      12
    88/6

      12
    89/6

      12
    90/6

      12
    91/6

      12
    92/6

      12
    93/6

      12
    94/6

      12
    95/6

      12
−

1.5

−
1

−
0.5 0

0.5

(c) T
otal N

itrate T
ransport into intergyre region

104 mol/s

  12
    87/6

      12
    88/6

      12
    89/6

      12
    90/6

      12
    91/6

      12
    92/6

      12
    93/6

      12
    94/6

      12
    95/6

      12

−
2

−
1 0

(d) N
utrient T

ransport by Labrador C
urrent

year

104 mol/s

Ó�Ô	Õ�Ö&×UØOÙ ø Ú��Ê×UÜ��IÞ°Ø�ÜRë�ç�àfêÁß¯Ü�Ý&ØhÞxßsÜ�áfåUæ&Þ	é¯ß¯Ø àRá Ô	á&Ü�×UÕ�àRá&Ô°ä�á&Ô å¦×UÜRÕ�Øháµç��µÛ�êÁähÜRá&ähØ¤á¼åU×¦à©åUÔ°Ü�á�â�àRá&Ý
ç�ñIêÁå¦Øhß¯ã�Øh×¦ànå¦Ö&×�Ø_ç����zêPÔ°á¡åUæ&ØwÔ°áfå¦Ø¤×UÕRé�×�Ø�×�ØhÕ�Ô	Ü�á¡ë«Ü�×PåUæ&Øwá&Ô°á&ØLéRØ àR×�â�Ø��¼Ö&Øhá�ähØ
�Yç�ä êÁå¦ÜRå¦àRÞ[å¦×UàRá&â�ãxÜ�×%å
ÜRë�Ô°á&ÜR×UÕfàRá�Ô°äLá&Ô å¦×�Ü�Õ�ØháòÔ	á¼åUÜdå¦Ü�ã Ù�ü�üdßÇÜ©ë�Ô	á¼åUØh×�ÕRé�×UØw×UØ¤Õ�Ô°Ü�á8ç«ßsÜ�Þ��©â(ê��
ç«Ý�êÁå¦×UàRá&âUã�Ü�×%å�Ü©ë�Ô	á&Ü�×UÕ�àRá&Ô°ä
á&Ô å¦×UÜRÕ�Øhá�Ü�ú�Ø¤×íåUÜ�ãòÙ�ü�üyß ç«ßsÜ�Þ��©â(ê�âUÜ�Ö�å¦æfìPà©×UÝ_ñfé���àRñ�×¦àRÝ&ÜR×���Ö&×U×�ØháfåPànåÁû�Ù ��� ç�å¦×UàRá&âUØ¤ä¤å Þ°Ü�ä ànå¦Ô°ÜRá
âUæ�Ü,ì�á`Ô	á`Ó�Ô	Õ&÷�ý¼êW÷ ��Ü�áfå¦Ü�Ö&×�âLÔ°á2ç�àfê�àR×�Ø¡÷	Ù
!�÷ û_àRá&Ý@å¦æ&Ø¤á`Ø¤ú�Ø¤×�éðÙ"� Û#�xähÜ�áfåUÜ�Ö&×uÔ	áfå¦Øh×%ú©àRÞ�Ô	á�ç«ñ�ê
Ô°âyÙ$���u÷

ø û



10 15 20 25
0.08

0.1

0.12

0.14

0.16

0.18

sensible (W/m2)

ch
l (

m
g/

m
3 )

(a) BATS/NCEP

%'&)(

10 20 30 40 50
0.1

0.2

0.3

0.4

0.5

0.6

0.7

sensible (W/m2)

ch
l (

m
g/

m
3 )

(b) OWSI/NCEP

%+*,(
Ó�Ô	Õ�Ö&×UØ¯Ù ý&Ú.-�/10325476sâ�Ö&×�ë�à©ähØ8��æ&Þ	Ü�×UÜ�ã�æ¼é�Þ	Þ�ë«ÜR×uØ à©ä(æµâ�ã&×UÔ	á&Õ_ã�Þ°ÜRå�å¦ØhÝ�àRÕfàRÔ	á&â�å � �:9��jâ�Øhá&â�Ô°ñ&Þ	Øræ&Øhà©å
; Ö�îbë«Ü�×zåUæ&ØsÙ �)< Ù � ×UØhÕRÔ°Ü�á@àR×UÜRÖ&á&Ý�ç�àfê>=�è@?BA2ç ø ù �C� !EDfû �GF êzë«Ü�×�Ù��
�Rü�åUÜ@Ù��
�
D+��ç�ñ�êBH F AJICKML
çTû�� ��� !·Ù�� �GF êPë«ÜR×yÙ����Rürå¦ÜòÙ��
��û ç«ì�æ&Ø¤á@åUæ&Øh×�Ø�Ô	â�âUÖ+N¯ähÔ	Øháfå�ÝIà©å¦àfêW÷

ø D



10 20 30 40
0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

sensible (W/m2)

ch
l (

m
g/

m
3 )

CZCS: subtropical

20 30 40 50
0.4

0.6

0.8

1

1.2

1.4

1.6

sensible (W/m2)

ch
l (

m
g/

m
3 )

CZCS: intergyre

20 30 40 50
0

0.5

1

1.5

2

sensible (W/m2)

ch
l (

m
g/

m
3 )

CZCS: subpolar

%'&O(

0 0.2 0.4
0.05

0.1

0.15

0.2

0.25

0.3

0.35
MODEL: subtropical 

convection rate (d−1)

sp
rin

g 
ch

l (
m

g/
m

3 )

0 0.5 1 1.5
0.7

0.8

0.9

1

1.1

1.2

1.3

1.4
MODEL: intergyre 

convection rate (d−1)

sp
rin

g 
ch

l (
m

g/
m

3 )

1 2 3
1.1

1.2

1.3

1.4

1.5

1.6
MODEL: subpolar 

convection rate (d−1)

sp
rin

g 
ch

l (
m

g/
m

3 )

%+*,(
Ó�Ô	Õ�Ö&×UØuÙ,û�Úzç�àfêÊÛ@ØhàRásâ�ã&×UÔ	á&ÕP�>QR�>A�ä(æ�Þ°Ü�×�Ü�ã&æfé�Þ°ÞTS�àLähÜ�á�ähØháfåU×¦à©åUÔ°Ü�á&âíã&Þ	ÜRåUåUØhÝ¯àRÕfà©Ô°á&â%å � �:9��2âUØ¤á&âUÔUS
ñ&Þ	Ø�æ�Ø à©å ; Ö�î�ë«ÜR×�ÙV���
�Lå¦Ü�Ù��
	
D+��àRá&Ý*ç�ñ�ê Û@Ü�Ý&ØhÞIâ�ã&×UÔ	á&ÕOß¯Ø à©á¯ä(æ�Þ°Ü�×�Ü�ã&æfé�Þ°ÞIähÜRá&ähØ¤á¼åU×¦à©åUÔ°Ü�ásã&Þ°Ü©åUå¦Ø¤Ý
àRÕfà©Ô°á&â%å�ähÜ�áfú�Ø¤ä¤åUÔ	ú�ØOßsÔïî�Ô°á&Õd×Uà©å¦Ø�!�ë«ÜR×På¦æ&Øwå¦æ&×�ØhØw×UØ¤Õ�Ô°ÜRá&â�âUæ&Ü�ì�á*Ô	á*Ó�Ô°Õ&÷Êý&÷ � Ü©å¦Øyå¦æIànå�åUæ&Ø�ßsÜ�Ý&ØhÞ
ä(æ&Þ	Ü�×UÜ�ã�æ¼é�Þ	Þ&ÝIà©å¦à�Ô	âíà�úRØh×UàRÕ�ØhÝ�å¦ÜkûRüyßW!fâUÜ�ß_àRÕRá&Ô	åUÖ&Ý&Øhâ�âUæ&Ü�Ö�Þ°Ý¯á&ÜRåíñ�Ø�Ø!î�ãxØ¤ä¤å¦Ø¤Ý_å¦Üwßsà©å¦ä(æO�>QR�>A
ä(æ&Þ	Ü�×UÜ�ã�æ¼é�Þ	ÞT÷

ø �


