
����������	
����
�������������������������� ��� !"�#�$� ����% !��
&(' � ��� ������	*)���+-,/.0��12�3�4� ��5

6�798;:=<>7@?BADC�7@EGFIHKJLEBMON�PQ8=RTSUFVHBP�:=WU8=<><>8YX Z[EB\U8;7@M*FIHB]�:Y?BAD^_8=?BA`FVHUP�:=WK8;<><>abX
cd<>Me8;? f�8=XBghWU8=WGFiHKjkab:=MlA=aL]�:=?Umb8;AYRT798=nIHUoY:Yp�?B?Ba3]�:qmer=abMln;HUP�79meWU8;abR�s�a
R9gh:=?Un=H

tu7@RTR@798;<wvY:=?Qx�yza
?BWUa
7@< n HU]�79meWU8;MeX{C�EUm
ab|;HKoY8Ym
}~EBa
R@7@?BaL�`Nl8=merq|=HU�BMe8;?Um
abg�JL?`EUXBgh:=?U|=H
�4a
NhWQjk:=R9XBgh<>7�NlW | HBcdMl<D8>��:=RTNhrV8=<�� | HUP�7@Ml7@8=<w��R@8=r=a | HUoY8Ymer���8;MhNhabM | HKPQ8;Ml7TabRTR98���7
jk798=m
:=<>: | HBP�8V��:=M�oYa
Ml:=<>aLs�EqNhNhabMh�~HU�`EUgl8;?���Mh:V��?U�;HB]�:=?�P�:Y?~Nh\BMe8;?UXB�;HK�q8=RTR@S

C_8;?UXqab?`\KabMhAYa
Me�VHUJ38VNlW`S(f�7@a
MegO:Y?U�VHB��7T?Um
a���EUMl8=?U�VHU8=?UX �4a
NhW P�:Ygha
Me�
�(���������b�3���~���i�����~���I�h �¡d��¢¤£V¥
¦ �b d§@�i��¨q©~ª4�� �«b���~��¬=©~��­Y®

¯ ¦ ®�­Y®±°G¬b�Y«i���l£�²4�l¡d�³¬
 �´Oµ(¶��e�V¢��l ³©
· ¬
�3¸Y¢��i�U©;ª��¹ �«i���Y�T¬;©`��­Y®

º °U�i¡�®4��¬b�3�b¡ ¦ ¬
¢����b�`¬b�K°G¬
»q�b O¬*¢��b d£V©
°K�b¡4®���¬b�3�i¡e© ¦ �h¼¾½��h¿Y��´e�=©`��­Y®

À{®��� �ÁY�b �´e��²��e¡d�³¬* �´hµD°K¬b»q�
 O¬
¢��b d£DÂkÃ�µ~��������¸Y¡�²��e¡d�³¬* �´hµD­=�¹¢��i©YÄ��� d¢���¬
�`�>®4ÁÆÅ4©
¦ �l¼Ç½��l¿=��´e�=©~��­Y®

È ­Y¬b�~�Y��¬ ¦ ¬
¢����i�~¬b�K°G¬b»q�
 O¬
¢��
 d£V©
®���»~É`ÊVÉY�l OÊVÉ~�i© ¦ �l¼�½��l¿=��´e�Y©~��­Y®

Ë�ÌÆÍeÎeÏ*Ð`ÑbÎiÒ3Ó µY� Ó �e´Oµ~�~��´³¬
��²��e¸q�b d¢�ÔÕ�V¢��l �´Oµ`¬
�~«b�"¸= ��
ÖÕ�e´l¢���¡k¬D´e�V�b¸q�l O¬
¢����I�
�l¿=¸q�l ����3�e�V¢O¬
�i�l×B�
 d¢G»q�l¢¤¼��e�l� ¦ ®�­=® °G¬
�~«i���l£�²4�l¡d�³¬
 �´Oµ�¶��e�V¢��l ³©*°K�b¡[®��T¬
�3�i¡
¦ ¬
¢����i�~¬b��°G¬
»q�b O¬
¢��
 d£V©Ø®4�¹ �Á~�
 �´e��²��e¡d�³¬* �´hµÙ°G¬
»q�b O¬*¢��b d£V©�­Y¬
�`�Y��¬ ¦ ¬*¢����b�`¬
�
°K¬b»q�b O¬*¢��b d£Ù¬b�~�Ú�����Q���i�3���~���b���4�~���I�l �¡d�¹¢¤£�¢��{¬
�����³¼Û§9�
 "¢�µY�����V¢��e«b O¬*¢����i�
�
§_¢��e´Oµ~�Y��´³¬b�[ ��e¸q�
 d¢�¡e¥ Ó µ~��¡���¡�¬
´e´e�b�3¸~����¡dµ~�³�DÉ~¡d���Y«�¢�µY�L��¸q�l�(®� �´Oµ~���I�e¡�ÔÕ�Y��Ü
¢���¬
¢����I�LÃ� ��
¢��V´e�i��§9�
 �½��l¢O¬i�Y¬
¢O¬ · ¬
 ��I�e¡Ý¢����Y«�Þß��®4Ô¤Ü¤Ã_½ ·�à ¬b�`�(µ`¬³�;���~«"�³¬b´Oµ
¡d�¹¢���´³¬b´Oµ~��¢�µ~���3�l¢O¬b�~¬
¢O¬�§T ��i�á¢�µ~���b¢�µY�l _¸`¬
 d¢���´e��¸~¬
¢����~«�¡d�¹¢��e¡e¥=âØ¬b´Oµ3¡d��¢��4¬b��¡d�
���3¸~���e�3�l�;¢�¡Ø¬b�~�Y�¹¢����i�~¬b�q¡d�
§@¢Õ¼�¬
 ���¢������Y«i�e¡Ý¢�¢�µY�4�4®4ÔßÜ¤Ã�½ · µ~¬
 ��I�l¡Ý¢��³�3�3�l¢O¬
Ü
�Y¬
¢O¬k���V¢���¢�µY�e�¹ ��`¬
¢����I���Y��«i�¹¢O¬
�G����»Y O¬
 d£ãÞä��° à ¥ Ó µ~��¡�¬b�����³¼�¡�¢�µY��É~¡d�l �¡�¬*¢��³¬b´Oµ
¡d�¹¢��k¢��"¡d�e�L¬
�����Y´l ��³¬b¡d�e�ã¢��e´Oµ~�Y��´e¬b�[ ��e¸q�
 d¢�´e�i�����e´l¢����i�ã¢�µY ��bÉ~«iµ(¢�µ~��§ä¬
�3������¬* 
��°ã���;¢��h d§ä¬b´l�e¡�¬b�`�3¢O¬b¨i��¬i�=�i¬
�V¢O¬b«i���b§[¼�µ~¬
¢��e�I�h ��i¬
��É~�³�"¬i�Y�Y�³�"¡d�l ��;��´l�e¡�¬
 ��
¸= ��
�;���Y�e��»V£�¢�µ~���~¬
¢����I����°�¥

å æ~ç�èqéBê�ë�ì�íGèBî�ê�ç

tÙa��UMhaigOab?YN�NlWBa"^_abmeWB?U7@mb8;R�]�ab�K:YMON�cd?~Nla
MemeWU8;?BAYaDïß^�]�cOð��UMh:=��abm³NiHB��WB79meW�8;R@RT:V��g�7@?~Nha*ñ
A=Me8VNh7@:=?�:;y�NhaimeWB?B79m
8=R�Mhab�K:YMON�Xq7@A=7TNl8=R�R@7T\BMe8;Ml7@abg38VN"s�p��qpòCØ8=?BA=R@a
S�]�abghab8;MemeW��4a
?~NhabM
ïßCØ8Y]���ð³H4CØ:YgDp�R@8=<�:~g(s�8;Nh7@:=?U8=R�CØ8=\K:YMl8;Nh:YMhSóï¤CØp�s�C_ð*H4p�7TM{�B:=Mem*aQ]�abghab8;MemeW¾CØ8;\Bñ
:=Me8VNh:YMhSÇïßp���]�C_ð³H�8=?UX��B8;?UXq798�s�8VNl7T:Y?U8;R�CØ8=\K:YMl8;Nh:=MlS=ô_CØ8=]���H�CØp�s�C�H��q8=?UXq798�8=?UX
p���]�C$8;R@R3WU8Iv=a�NhWB:YEUgl8;?UXBg{:=yÙõOEU?Um*R98=glgO7TöUaiXÆH�EB?BR@7T<>7TNhabXU÷±NlabmeWB?U7@mb8;RLMhab�K:YMONeg�NhWU8;N
WU8Iv=aQ\Ga
ab?óglm
8;?U?BabXÇyzMl:=<#�U8;�Ga
M Xq:qm*EU<�ab?~Nlg(:YM±õh\K:YMh?áXq7@A=7TNl8=R@÷Uô4p�R�NlWB:=EBAYWuNhWUabgha
Mhab�K:YMONegLyzMhai}~EBa
?~NhR@SÙm
:Vv=abM�m*:=<>�BR@a
<>ab?YNe8;MlSQ:=M�m*:=R@R98;\G:=Me8VNh7@v=a>Mlabghab8=MlmeW�8;Mlab8=gbHÆ7TN�WU8Yg
?B:;Nã8=RT��8ISqg�\Ga
ab?¾ab8=ghSøyz:YMD:=?Ba R98;\G:=Me8VNh:YMhSÚNl:øWU8Iv=a�yzEBR@R�8Ym
m*aighg�Nl:�8;?B:=NhWBabMDR@8=\K:=ñ
Ml8;Nh:=MlS[ù g�Mla
�G:=MhNlgbô[^�WUaDR@8=\K:YMl8;Nh:=Ml7@abg���:=EUR@XÙRT7@r=a�Nl: ghWU8=Mha>8=mbm*abglg�Nh: <>a*Ne8=XB8;Nl8���7�NlW



ú û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

RT7@?Brqg�Nh:(yzEBRTRØNha
ü~NkXq:qm*EB<>a
?~N�7@?B7TNh798;R@RTSYHU8;?KX a
v=ab?~NhEU8=RTR@S(Mla
�BR@7@mb8VNlaLNhWBa"XB:`m
EB<>a
?~N�m
:=RTñ
RTaim³Nh7@:=?Kg
ôGý�8=meW�R98;\G:=Me8VNl:=MlS(WU8Yg�7TNlg�:V��?�Mhab�K:YMON��UEB\BR@7@mb8VNh7@:=?QNhMe8=mer`7T?UAUHB<D8;?K8;A=ab<>a
?~N
8;?UXøghab8=MlmeWGþVMha
NhMl7TabvV8;R�ghS`gONhab<Dg
H_��7�NlW�vV8;MlS~7@?BA�R@a
vYa
R9g�:;y�7@?~NhabMh:Y�KabMl8=\B7TR@7TN�S���7TNhW�ai8=meW
:;NhWUa
MiôU�`7T?Km*akNhWBaLR@7T\UMl8=Mh7@abg�8VN�NlWBabghaLR@8=\K:YMl8;Nh:=Ml7@abg�WK8Iv=aka
v=:YRTvYabXã7T?UXBa
�Ga
?UXqab?~NhR@S=HqNlWBa
S
Xq7�ÿ[a
M�7@?øNhWBa{gOS`?~Nl8;üÚ8=?UX�gha
<D8;?~Nl7@mbg�:;y�NlWBaã<>a
Nl8=XU8VNl8�NhWBabS�EKgOaYô_cd?±8YXBXq7TNh7@:=?�H_NhWUa
XB8VNe8;\U8YgOa(<D8=?U8;AYa
<>a
?~N�ghSqg�Nla
<Dg�EUgOaiXÚNh:�7@<��URTab<�ab?~N�NlWBabghaãR@7T\UMl8=Mh7@abg�8;Mla�Xq7TÿGabMhab?~N
ïß^�8;\BR@a��ið*ô

� Ð~Ì������`Ò ¦ ¬*¢����i��½��l¢O¬i�Y¬
¢O¬3Á~�
 ���¬
¢�¡�¬
�`�>°U��»= O¬
 d£�­;£=¡Ý¢��e�3¡
°K¬b»q�
 O¬
¢��b d£ ¦ ¬*¢����i� ¦ ¬
¢����I��°U��»= O¬
 d£ ¦ ¬
¢����I��°U��»= O¬
 d£

½��l¢O¬i�Y¬
¢O¬3Á~�
 ���¬
¢ ­V£Y¡Ý¢��l� Ü�­=�iÉ= �´e� ­V£Y¡Ý¢��l� ÜØ���e¡Ý¢����`¬*¢����b�
°K¬b²�¶ ½>®4²�¶ Å�®�­=ÔÝ­
	 Ó Å��
°K® ¦ ° ��­Y½>®4²�¶�	¾°K�V´e¬b�[Á[���e���=¡
���³¬
´�®4��ªÆ® ¦ ¶�â ­;´e���e�~´e��­;�l ��I�l 
®4Á[²�° ¶���­Y® Ó Ô ­;�� �¡d�G­ Ó ÔÕ°G®�­ ­;�� �¡d�G­ Ó ÔÕ°G®�­
­=¬b�~�Y��¬ ½>®4²�¶ · �b ����e�i� ªØ�l ��¹¢Õ£

x�?BaD<D8V��:=M3a
ÿG:YMON3NlWU8VN"8YXBXqMlabglgOaigL7T?~Nla
Ml:=�Ga
Me8;\B7@RT7TN�S�gONl8=MONlabX���7�NlW�NhWBa��B8;?~Nl8��Ua
�4:=?`v=ab?YNl7T:Y?��������Ýô�^�WBa�:Y\q��abm*Nh7@v=a�:=y>NhWBa¾�q8;?~Nl8ó�BaÇ�4:Y?~vYa
?~Nh7@:=?ØH�?B:V� NhWBaux��Kab?
p�MemeWB7TvYa�cd?B7TNh798VNl7TvYa�ïÝx�p�cOð�� ���Æ7@g�Nh:�Xqa
vYa
R@:=�ã8�yzMl8=<>a
��:=Mlr"Nl:�yß8=m
7TR@7TNl8VNla�NlWBakXB7@glm*:VvYa
MlS
:;y�m*:=?~Nla
?~N�g�Nl:=MlabX{7@? XB7@gONhMl7T\UEqNhaiX�8;MemeWB7TvYabgbôKx�p�c479g�\Gabm
:=<>7T?UAD��7@XqabRTS{8=mbm*a
�BNhabX 8=?UX
<>8=?`S�8;MemeWB7@v=aig�8=Mha3m
EBMhMla
?~NlRTS(:YM�gh:~:Y?qñÕNh:;ñÝ\Ga�x�p�cÝñdm*:Y<>�BRT798;?~NiôqtuWB7TR@a"�kCÚ7T?~Nla
Ml:=�Ga
Mhñ
8;\B7@RT7TN�S�WK8=g3\Ga
ab?ø�4abRTR�gONhEKXq7TaiXÚ7T?øsL���q^�]�C������ÝH_�q^�p�]�^���� ���48=?UXÚ:;NlWBa
M�ghSqg�Nla
<Dg
H
x�p�c�7@g�gh7@A=?B7TöKm
8=?~NhR@S�Xq7�ÿ[a
Mla
?~N�7@?�gha
vYa
Me8;R`8=gh�Kaim³NlgbôVP�:YgON�gO7@A=?U7�öKmb8;?~NhR@S=H=x�p�c��UMh:Y<�:=Nhaig
7T?~NhabMh:Y�KabMl8=\B7@RT7TN�SQNlWBMh:YEBA=W�NlWBa�m
:=?Um
a
�qN":=y�<�a
Nl8YXB8VNe8�WU8;Mlv=aig�Nl7T?UAUôØ^�WBa x�p�c�yzMe8;<>a
ñ
�4:YMhr�ghEB�B�G:=MhNlg3�k8VNe8�f�Ml:Vv`7@XqabMlg�ïß8=MlmeWU7TvYabgk:=M3Mla
�G:Ygh7�Nl:=Ml7Taiglðk8=?UX��qa
Mlv~79m*a(f�Mh:Vv`79Xqa
Meg
ïzWU8=MhvYabgONha
Megeð³ô;p¾N�S`�B79m
8=RUXB8VNe8L�BMl:Vv~79XqabM��4:YEBR@X�\Ga�83Xq7@A=7TNl8=RBRT7@\BMe8;MlS���7TNhWB:YEqN48;?`S�m*:=?Bñ
g�NlMl8=7T?~Nlg�:=?�WB:V� 7TN�7@<>�BRTab<>a
?~NhaiX�7�Neg�gha
Mlv`7@m
abg���7TNhWQ7TNlg�:V��?Qgha*N�:=y��BEB\BR@7@ghWB7@?BA(Nl:`:=R9g
8;?UX �G:=R@7@m
7Taig
ôK��:V��a
v=abMbH`Nl:(\Ga��U8;MhN�:;y�NlWBa�x�p�c4yzMl8=<�ab�4:YMhr[HB8(XU8VNl8>�UMh:Vv`79Xqa
M�?BababXBg
Nh:�\Ka>ù :=�Ga
?�ùq7@?�8Yg�yß8=M�8=g47�N�?BababXBg4Nh:DghEB�B�G:=MhN4NlWBa�x�p�c��BMl:;Nh:qm
:=RGyz:=M�<>a*Nl8YXB8VNe8"WK8;Mhñ
v=abgONh7@?BA�ïÕx�p�cÝñdf�PQ�kð³ô;�`a
Mlv`7@m
a��BMl:Vv`7@XBa
MegØXqabv=a
R@:=�"vI8=RTEUa*ñd8=XBXqaiX�gha
Mlv~79m*aigØ\K8=ghabX3:Y?�NhWUa
7T?qyz:YMh<D8;Nh7@:=?(m*:YRTR@abm*NhaiX�yzMh:Y<2m
:~:Y�KabMl8;Nh7@?BA�8;MemeWB7@v=aig
ô=^�WUabgha�vV8;R@EBa*ñd8=XBXBabXDgha
Mlv~79m*aig�m
8=?
Nl8;rYa�NlWBa"yz:YMh<�:=y�m*Ml:Yglg�ñd8;MemeWB7@v=a3ghab8;MemeWQab?BA=7@?BabgbHGRT7@?Br`7T?UA�ghS`gONhab<Dg
HÆ8;?KX��Kaba
MhñÕMla
v`7@a
�
gOSqgONha
<Dgbô
x�p�cÝñÝf4PQ�/�BMl:Vv`7@Xqaig"8�vYa
MlSÙ�G:V��a
MhyzEBR�yzMe8;<>ab�4:YMhr�yz:=M�\BEB7@R@Xq7@?BAÙEB?B7@:=?qñdm
8;Nl8;R@:=A=ñ

N�S~�GaLXB8VNe8;\U8YgOaig�yz:YM�m
:=R@RTaim³Nh7@:=?Kg�:=yØMhaigO:YEBMem*abg�\`S(8;EqNl:=<D8VNl7T?BA�8;?UX�g�Ne8;?UXU8;MeXq7��b7T?UA�NhWUa
m*:=R@R@abm³Nl7T:Y?�:=y4m*:Y?YNlMh7@\BEqNl7T:Y?Ug�yzMh:Y< NhWBa>�U8=MONl7@m
7T�K8VNh7@?BA gO7TNhaig
H[��WB79meW�WU8=g�NhMe8=XB7�Nl7T:Y?U8;R@RTS
\Kaba
?Ù8=?�:=�Ga
Me8VNl7T:Y?U8;R_WBab8YXB8=meWBa"7T?Q\UEB7TR9Xq7@?BA 8;?UX <D8;?K8;A=7@?BA(EU?B7T:Y?�m
8;Nl8=RT:YAYg�� �!�ÝôG��S
7T<>�BR@a
<>a
?~Nl7T?BA�NlWBa3x�p�cÝñdf�P���H~NhWBa3^�]�c4gOSqgONha
</ab?U8;\URTaig�NlWBa3gOWK8;Ml7T?BA�:;y_XB:`m
EB<>a
?~Nlg
WB:=EUghabX�7@?DXq7@gh�U8=Ml8;Nha�Xq7@A=7TNl8;RURT7@\BMe8;Ml7Taig�NhWU8;N�WU8Iv=a�EB?U7@}~EBa�7@?~Nha
Mhyß8=m
abg�8=?UXDgOai8;MemeW�mb8;�U8;ñ
\B7TR@7TNh7@abg�Xqabgh7@A=?BaiXLyz:=MØNhWBab7TM�EUgha
M�m*:=<><�EB?B7TNh7@abgbôi^�WB79g�8;R@RT:V��g_8�?U8;Nh7@v=a4XB7TAY7�Ne8;R~RT7@\BMe8;MlS�Nl:
a*üq�K:YMON�8;?UX(7T?BAYabgON�7@?qyz:YMh<D8VNl7T:Y?DyzMl:=<$:;NlWBa
M�Xq7@A=7TNl8;RGR@7T\BMe8;Ml7@abg�7@?�8"<D8;?B?BabM�NlMl8=?Ugh�U8;Mhñ
a
?~NØNl:�7�NegØEKgOabM_m*:Y<><"EB?B7TN�S=ôi^�WU8VN�7@gbH*NlWBa�EKgOabMlg_8=m
m
abglgÆ7@?qyz:=Ml<D8VNh7@:=?LyzMl:=< :;NlWBa
M�Xq7@A=7TNl8;R
RT7@\BMe8;Ml7Taig�NhWUMh:YEBA=W NlWBa�gl8;<>a�?U8VNl7TvYa"R@7T\BMe8;MlS{7T?~NhabMOyß8Ym*a3NlWBa�EUgOabMlg�8;Mla�8Ym
m*EKg�Nl:=<>abX{Nl:



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� "

�e¸Y¡Ý§@¿=¡d���e��# ú%$%$ ¸=¢

H arvest

U sers from  a ll labora tories

C entra lized
D atabase

La R C LA N L S and ia A FR L
 

&('*) Ò+�~Ò ¶��e�V¢d O¬b�����e�³�D®4¸Y¸Y ��i¬b´Oµ

EUgO7@?BAKô�^�WBa>7T<>�G:=MhNl8;?Km*a�:;y�NlWB79g38;�B�BMl:Y8YmeWQ79gkNhWU8;NL7TN�?B:=NL:Y?BR@SQ8;R@RT:V��g�yz:=ML:Y?Ba*ñÕNh7@<>a
WB7@gONh:YMh79m
8=RUghWU8;Ml7T?UAk:=y�83m*:=Ml�BEUg�8;<>:=?BA~g�N��U8=MONl7@m
7T�K8VNh7@?BA3R@7T\UMl8=Mh7@abgbH;7TN48;R9gO:L�BMl:Vv`7@XBabg�yz:YM
m*:=?~Nl7T?`EB:YEUgkEB�GXU8VNh7@?BA :;y�8�?K8VNh7@v=a�R@7T\BMe8;MlS[ù gkm*:YRTR@abm*Nh7@:=?Ù��7�NlWÙ?Bab� Xq:qm
EB<>a
?~NlgL��WBab?
:;NhWUa
Mãx�p�cÝñÝm
:=<>�BR@7@8=?~N�Mla
�G:Ygh7�Nl:=Ml7Taig�8YXBX±Nh:�NhWBab7TM(m
:=R@RTaim³Nl7T:Y?Ug
ô�p�XBXq7TNh7@:=?U8=RTR@S=H�8=RTR�R@7�ñ
\BMl8=Mh7@abg���7TR@R�8;R@��8IS`g�ïz��7TNhW�gO:Y<�a�NhEU?U8;\BR@a�Nh7@<�a>XqabR@8ISBð�\Ka>m*:Y?UgO79gONha
?~NL7T?ÙWU8Iv`7T?UA(NhWUa
Nh:;Ne8;R@7�N�Sã:;y�8;R@RÆWB:=R9Xq7@?BAYg�8IvV8;7@R98;\BR@a���7TNhWU7T? NlWBa
7@M�:V��?�R@7@\BMl8=MhSYô
��8YgOaiX�:Y?øx�p�cÝñdf�P���HÆNlWBa
Mla(8;Mla�N��4:�8;�U�BMh:~8=meWBaig�Nh: \BEB7@R@Xø8{yzaiXqa
Me8VNlabX�Xq7@A=7TNl8;R

RT7@\BMe8;MlS�NlWU8VN�8;R@RT:V�ÚEUgha
MegÆNl:�8=mbm*abglg�Mla
�G:=MhNlgØ7T?�8;R@R=NlWBa�R@7T\UMl8=Mh7@abg�NhWBMl:=EBAYW�8�gh7T?BAYRTa47T?~Nla
Mhñ
yß8=m*a�,Ym
a
?~NhMe8;R@7��babXD8=?UXDMla
�BR@7@mb8VNlabXÆôYtÙa�WU8=X�Nl:�Xqa
Nha
Ml<>7T?Ua���WB79meW(:;yÆNlWBabgha�8;�U�BMh:~8=meWBaig
�4:YEBR@X��4:YMhr{\Ga*NONla
Mkyz:=MkNlWBa�^�]�c��BMl:;��abm*Nbô[cd?QNlWBa>m*a
?~NlMl8=RT7*�
aiXQ8;�B�UMh:~8=meW�ïß��7@AUô��Ið³H[8
yzabXqabMl8;Nh7@:=?±gha
Mlv`7@m
a(WU8;Mlv=aig�Neg3<>a*Ne8=XB8;Nl8�yzMl:=< NlWBaãyz:YEBM>x�p�c3ab?U8;\URTaiXøRT7@\BMe8;Ml7Taig"8=?UX
�BMh:Vv`79Xqabg48�EB?U7�öUaiX(7@?~Nha
Mhyß8=m
a�Nl:�ghab8=MlmeW(8=RTRKNhWBaLm*:YRTR@abm*Nh7@:=?UgbôY^�WU7@g�8;�U�BMh:~8=meWDWU8Yg�\Ga
ab?
8=Xq:Y�qNhaiX>\~SDp�Mlm�� -��ÝH;NlWBa�öKMlgON�x�p�c�gha
Mlv~79m*a��BMh:Vv`79Xqa
M��BMh:=Nh:=N�S~�Ga=HY8;?UXD:=NhWBabM�x�p�c�gha
Mhñ
v~79m*aL�BMl:Vv`7@XBa
Meg.� /+�0� 1+�0���%2��Õôq��:V��a
vYa
MiH~8>m
a
?~NhMe8;R@7��babX�gOai8;MemeWãgOabMhv`79m*ak7@g�?U:;N�8>gOEB7TNl8=\BR@a
8;�B�BMl:Y8YmeW>yz:=M�NhWUak^�]�c4�BMl:;��abm*N4AY7TvYa
?(NlWU8VN�NhWUa��BMl7@<>8=MhS>:Y\q��abm*N�:=yØNhWUa��BMl:;��aim³N�7@g�yz:YM
�U8;MhNh79m*7@�U8VNl7T?UAãR98;\G:=Me8VNh:YMh7@abg�Nh:{�BMh:Vv`79Xqa�8Ym
m
abglg�Nh:�NhaimeWB?B79m
8=R�Mla
�G:=MhNlg�EUgh7T?BA�NhWUa
7@Mka
ü`ñ
7@gONh7@?BA"R@7@\BMl8=MhS>7@?~Nha
Mhyß8=m
abgbôY��abgh79Xqabg�NhWB79g�RT7@<>7�Ne8VNl7T:Y?�H~NhWBaLm*ab?YNlMl8=RT7*�
aiX(8;�U�BMh:~8=meWDghEqÿGabMlg
yzMh:Y<$NhWBa3:YMhA~8;?B7*�b8;Nh7@:=?U8=RBRT:YA=79g�Nl7@mbg�:;y_<D8=7T?~Nl8=7T?U7T?BA>8�m*a
?~NlMl8=RT7*�
aiXDyzabXBa
Me8VNh7@:=?{gOabMhv`79m*aYH
8;?UX�WU8Iv`7@?BAQ8�gO7@?BAYRTaD�G:=7@?~N":;y�yß8;7@RTEUMhaYôØ^�WBaã^�]�c3ghSqg�Nla
< 79g3\U8YgOaiX�:=?ø8�Mla
�BR@7@mb8VNlabX
8;�B�BMl:Y8YmeW�HI��WB79meW�8YXBXqMlabglgOaig�NhWBaigOa��BMl:=\BR@a
<Dg�ï¤�_7@AUô
�=ð³ôY^�WB7@g�8=�B�BMl:Y8YmeW�m
8=?�\Ga�v`7Tab�4aiX
8=g�<>7@MhMl:=MlabX(x�p�c�Mla
�G:Ygh7�Nl:=Ml7Taig
H=��WBa
Mla�a
vYa
MlS"R98;\G:=Me8VNl:=MlS"WU8Yg�7TNlg4:V��?>yzabXqabMl8;Nh7@:=?(gha
Mhñ
v~79m*aYôi^�WUa�m
:=?Ugh7@gONhab?Um*SL\Ga*N���a
ab?3NhWBaigOa�gha
Mlv~79m*aig�79g�<>8=7T?~Ne8;7@?BabX3EKgO7@?BALx�p�cÝñdf�P���ôIp�g�8
yzabXqabMl8;Nh7@:=?(gha
Mlv~79m*a�79g�R@:qm
8=RTR@S�8IvV8;7@R98;\BR@a=H;7TN4\Gabm
:=<>abg�ab8YgOS"Nh:��BEKgOW(:=NhWBabM�R98;\G:=Me8VNh:YMhS[ù g
<�a
Nl8YXB8VNe8�7@?~Nh:LNlWBa�?U8VNl7TvYa�RT7@\BMe8;MlS=ôVcd?D8=XBXB7�Nl7T:Y?�HVNhWU7@g�8=�B�BMl:Y8YmeW�ghEB�B�G:=MhNlg�gha
v=abMl8=R`RTabvYñ
a
R9gL:;y4MlabXBEB?UXB8=?Um*SYHKNlWBa
Mla
\`SQ7@<>�BMl:Vv~7@?BA�NhWBaD8IvV8;7@R98;\B7@RT7TN�S�:;y4NhWBa>��WB:YRTaDghSqg�Nla
< ô��B:YM
a*üB8;<>�BR@a=Hq83yß8=7TR@EBMla�:=y_8�^�]�c�ghS`gONhab</8VN�:=?BakR@8=\K:YMl8;Nh:YMhS��4:YEBR9XD?B:;N�gha
v=abMhabRTS>7@<>�U8=m*N
EUgOabMlg�8VN�:=NhWBabM�R98;\G:=Me8VNh:YMh7@abgbôVcd?>yß8=m*NbHYEUgOabMlg48VN�NlWBa�8;ÿGaim³NhaiX>R@8=\K:YMl8;Nh:YMhS���7@R@RGm
:=?~Nh7@?`EBa



3 û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

LA N L O A I
R eposito ry

S and ia  O A I
R eposito ry

A FR L  O A I
R eposito ry

LaR C  O A I
R eposito ry

S ynch ron ized  by O A I-P M H

LaR C
N ative  L ibra ry

LA N L
N a tive  L ibra ry

S and ia
N a tive  L ibra ry

A FR L
N a tive  L ibra ry

T rans la tion  p rocess
be tw een na tive  lib rary

and O A I repos ito ry

LaR C  U ser LA N L U se r S and ia  U se r A FR L  U ser

 

&0'�) Ò%4UÒ ²��e¸~����´³¬
¢��e�>®4¸Y¸Y ��I¬
´hµ

Nh:DgOai8;MemeWã8;?KX�Xq79glm*:Vv=abM4Mla
�G:=MhNlg4yzMl:=< :=NhWBabM�R@8=\K:YMl8;Nh:YMh7@abgbH;NlWB:=EBAYWãNlWBa
Sã<>8ISã?B:;N�\Ga
8;\BR@a�Nh:�gOaba�Mhab�K:YMONeg�NhWK8VN48=Mha�8YXBXqabX�Nl:3NhWUa�ghS`gONhab<28;N�:;NlWBa
M�R@8=\K:YMl8;Nh:=Ml7@abg�XqEBMl7@?BA3NhWUa
Xq:V��?ãNl7T<>aYô
p�gO7@?BA=R@a ?B:qXqa�7@?�NlWBaQ^�]�c>gOSqgONhab< 79g>\U8=ghabXÇ:=?¾p�MemøïzW~NhNh�5,�þ=þ;8;Mem;ô m
gbô :qXqE�ô abXBEKð

� -+�ÕH�NlWBa öUMeg�N{x�p�c�gOabMhv`79m*a �BMl:Vv~79XqabM�NlWU8VN(WK8=g>\Ga
a
?¾7@?¾EUgOa{yz:YMD?Bab8=MhR@SøN���:�SYab8=Mlgbô
tuWB7TR@a3p�MemkWU8=g�8�\BEB7@R�NhñÕ7@?�7@?qyzMe8=gONhMlEUm³NlEBMla�yz:YM�x�p�c4WU8;Mlv=aig�Nl7T?UAUHYNhWBabMhaL8;Mla�<D8=?~SD?Ua
�
meWU8;R@RTab?BA=aig�7T?�^�]�c6,

7�8:9%;=<?>�@A9%BDCE8�F�BG9!HI8J@K9!BGLE;NMPORQ��`7T?Km*akab8=meWãR@8=\K:YMl8;Nh:=MlS�WU8=g47�Neg�:V��?ã��C�<D8;?K8;A=a
ñ
<>a
?~NLghSqg�Nla
<�8;?KX�?U8VNl7TvYa"ghab8;MemeW�7@?YNla
Mhyß8=m
a=HBNlWBa>^�]�c�<"EUgONL\Ka�gOai8;<>RTaighghR@S�7@?~Nha*ñ
A=Me8VNlabX�7T?~Nh:>?U8;Nh7@v=a3�kCøgOSqgONha
< ô

S�;
9%@ATU@K9%@V9%>�@W8JX!YD@K9!BDCE80QL��abmb8;EUgha�ai8=meWÚ��C¾EKgOaig3Xq7�ÿ[a
Mla
?~N3?U8;Nh7@v=a><>a*Nl8YXB8VNe8�yz:=Mhñ
<D8VNbH�Nh:Úa
?U8=\BR@a{7@?~NhabMh:Y�KabMl8=\B7TR@7TN�S=H��4a ?BababXÇEUgha�8�gONl8=?UXB8=MlX�<>a*Nl8YXB8VNe8Ùyz:=Ml<>8;N
8;?UX�NlWBa
Mla(<�EUg�N�\KaãNhMe8;?UghR@8;Nh7@:=?Ú\Ga*N���a
a
?ÚNlWBaã?K8VNh7@v=a(8=?UXøgONl8;?KXB8;MeXÚ<>a*Nl8YXB8VNe8
yz:=Ml<D8VNlgbô

Z ;=@A[\Y];=X%X!YG^_X!`baUa0C?>!9�8U;
FcaU@K>�9!BDdeBDaU@W8:9%X�QL^�WUa�ghS`gONhab<ò<�EUgONkghEB�B�G:=MhN�?Ba
� �K8;Mhñ
Nh79m*7@�U8;?~Neg���7TNhWÙRT7@<>7�NlabXQa
ÿG:YMONiHG8=?UXQ8=?~S ?Bab� �U8;MhNh79m*7@�U8=?YNLgOWU:=EBR9X�?B:=Nk8=XBv=a
Megha
R@S
7T<>�U8Ym³N�NlWBa3a*üq79g�Nl7T?BA>7@?UgONl8;R@R98VNh7@:=?Kg
ô

f HU@A8U<?;=XgaU>�CE<E@A<?@A9%BDCE8hQkP�a
Nl8YXB8VNe8�79g�XqEU�BRT79m
8;NhaiX�7@? ab8YmeW{�kC�HUgh:>��WBa
? 8=XUXÆHBEB�qñ
XB8VNla�8;?UX{XqabRTa
Nha3:=�Ga
Me8VNl7T:Y?Ug�:qm
m
EBM�7T? :Y?BaL?U8VNl7TvYakR@7@\BMl8=MhSYH~NhWBa"meWK8;?BAYabg�<"EUgON�\Ga
�BMl:=�U8=AY8VNlabX(Nh:>:;NlWBa
M�R@7T\UMl8=Mh7@abgbô

^�WBa�MlabgON4:=yÆNhWBa��U8;�Ga
M�7@g4:=MlAY8=?B7*�
abX>8Yg�yz:YRTR@:V��g
ô`�`abm*Nh7@:=?P���BMlabgha
?~Nlg�NhWBak8;MemeWB7�Nlabm*NhEBMla
:;y�^�]�ckghSqg�Nla
< ôÆcd?��`abm*Nh7@:=?_1 ��a>XB7@glm*EUglgkNhWUa{x�p�c�7@<>�BRTab<>a
?~Nl8;Nh7@:=?ø8;?UXÚm
:=<><>:=?
<�:qXqEURTaig�8Ym*Ml:Yglg�8;R@R4�K8;MhNh79m*7@�U8VNl7T?BA�R@8=\K:YMl8;Nh:=Ml7@abgbô_�`abm*Nh7@:=?\�ÙXq7@glm*EKghghabg�NhWBa{7@glghEBabg":;y
7T?~NhabA=Me8VNl7T?BAD^�]�c�ghSqg�Nla
<w��7TNhW�?K8VNh7@v=a3R@7@\BMl8=MhSYôqcd?��`abm*Nh7@:=?N-���a�Xq7@glm*EKghg�Mlabm
:=MeXBg�EB�qñ
XB8VNla=HKXBa
R@a*Nh7@:=?Ù8;?UX�XqEU�BRT79m
8;Nha"XBa*Nhaim³Nl7T:Y?�ôKcd?��`abm*Nh7@:=?NiD��a"8;?K8;R@S
�baLNhWBa�a*üq�Ga
Ml7Tab?Um*aig
Nh:(XB8;Nha38;?UX�:=EBNhR@7T?BaLyzEBNhEBMla3�4:YMhr[ô



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� j

LaR C
LaR C  na tive

L ib ra ry
LaR C  file

expo rt
---
---
---

LaR C   na tive  do cum en t
(M A R C )

T ransla to r O racle
D a ta base

O A I Laye r

LA N L LA N L N a tive
S earch

In te rfa ce

F ile
Loade r

---
---
---

T ransla to r M ysql
D a ta base

H arves te r

LA N L  na tive  file
fo rm a t(XM L)

N a tive  and
ge nera l
m odu les
in te rface

 

&('*) Ò%kUÒ ® Ó £=¸~��´³¬
�?l �
 �¨+m`�³¼�Ü_°G® ¦ °ã¡dµ~¬
 ��e¡4�Y�V´lÉ~�3�e�V¢�¡�§T ��i� °G¬
²�¶

n oqpsrYèKtbu v¾éKíWw�î�èKtØíGèBì�éAt

cd?�NhWUa�^�]�c"ghSqg�Nla
< H�ab8=meW±�U8;MhNh79m*7@�U8;?~N"WK8=g�7�Neg�:V��?±EUgOabM�m
:=<><"EB?U7�N�Sø8;?KX±8QR@:qm
8=R
gOai8;MemeWø7T?~NhabMOyß8Ym*a 8;R@RT:V��7@?BAQEKgOabMlg"Nh:�Mha
NhMl7Tabv=aãXU8VNl8�yzMl:=< :;NlWBa
M>R@7T\BMe8;MlSÚgOSqgONha
<Dgbô�p
NhMe8;?UghR@8;Nh7@:=?��BMh:qm
abglg�7@?¾ab8YmeW��kC 7@g>Mlabgh�K:Y?Ugh7T\BR@a�yz:=M>NhMe8;?KgOR98VNl7T?BA�?U8;Nh7@v=a <>a*Nl8YXB8VNe8
yz:=Ml<>8;N4Nl:�8�gONl8;?KXB8;MeXD<>a*Ne8=XB8;Nl83yz:YMh<D8;N�8=?UX(v`79m*akv=a
Megl8BH=7Õô a=ô@HBPQp�]���Ne8;AYg�8=Mhakm*:=?Bñ
v=a
MhNhaiX>7T?~Nl:���EB\BR@7T?{�4:YMha�ïß�3��ðR���!�+�G8;?KXD�L�Ç7@?~Nh:"P�p�]���ô~^�WUa�gONl8;?KXB8;MeX><>a*Nl8YXB8VNe8
yz:=Ml<>8;N_79g_gl8Iv=aiX37@?"8;?Dx�p�c�m*:=<>�BR@798;?~N_Mla
�G:Ygh7�Nl:=MlS=Hb��WB7@meW�m
8;?�gOabRTaim³Nh7@v=abRTS3gha
Mlv=a�<>a
Nl8Vñ
XB8VNe8 ��WBa
?ø8;?Úa
ü~Nla
Ml?U8;R�x�p�c�WU8=MhvYabgONh7@?BA{Mhai}YEUabgON"8;MlMh7@v=aig
ôÆp/WU8=MhvYabgONhabMkR@:qm
8;NhabXÚ8;N
ab8=meW �kCÚ�KabMh7@:qXq7@mb8;R@RTSãWU8;Mlv=aig�Neg4<>a
Nl8=XU8VNl8�yzMl:=< :=NhWBabM���C_g�ïß��7@AUôW1~ð³ô
�`7T?Km*a�ai8=meWDR@7T\UMl8=MhS�WU8=g�7�Neg4XB8;Nl8Lyz:YMh<D8;N�8;?KX><>8=?U8;AYa
<>a
?~N4ghSqg�Nla
<2NhWK8VN479g�<D8=7T?qñ

Nl8;7@?BaiX3\`S�R@:qm
8;RYRT7@\BMe8;Ml7@8=?Ug³þI7@?qyz:=Ml<D8VNh7@:=?Lgh�Kaim*798;R@7@gONlgbHb8�öKRTa
ñÝghSqg�Nla
< \U8=ghabX3gh:=R@EqNl7T:Y?37@g_8
gO7@<>�BRTa38=?UX�xUa
üq7T\BR@aL��8IS�yz:YM�ai8=meW�RT7@\BMe8;MlS�Nl:�7@<>�K:YMON*þIa
ü`�G:=MhN�?U8VNl7TvYa�<>a*Ne8=XB8;Nl8Uô`^�WUa
R@8Yg�N�<�:qXq7TöKmb8VNh7@:=?�Nh7@<�a{:;y�Mlabm
:=MeXBg3�BMl:Vv`7@XBabg"8�\U8=gh79m(<>abmeWU8=?B79gO< Nh:�Xqa*Nlabm³N>?Bab��RTS
8=XBXqaiXø:=M�meWU8;?BAYabXÚ<>a*Ne8=XB8;Nl8Uô_^�WBa�a*üq�K:YMONlabXÚ?U8;Nh7@v=a�<�a
Nl8YXB8VNe8�7@g�NhMe8;?UghR98VNhaiXÚ7T?~Nl:
EB?U}~EU8;R@7TöUabXø�3� yz:=Ml<D8VNbHØ��WB7@meWø79g3NlWBaãXqa
yß8;EBRTN�EKgOaiXÚ\~Søx�p�ckNh:�ghEB�B�G:=MhN"<>7T?U7T<D8;R
7T?~NhabMh:Y�KabMl8=\B7@RT7TN�S=ôBp�R�NlWB:=EBAYW Mh79meWBa
M�<>a
Nl8=XU8VNl8�yz:YMh<D8VNeg�ghEUmeW�8=g�PQp�]��á:=M.y�EK8;R@7�öUaiX
�L�±��:=EBR9X��BMh:Vv`79Xqa�Ml7@meWBabM�gOab<D8;?~Nh79m
g�8=?UXDghEB�B�G:=MhN�A=Mlab8VNla
M3õh�BMhaim*79gO7@:=?K÷�7@?(ghab8;MemeW�Mha
ñ
gOEBRTNlgbHINhWUa�vV8=Mh798VNl7T:Y?"7@?�NlabmeWB?U7@mb8;R`Mhab�K:YMON�<>a*Ne8=XB8;Nl8�yz:=Ml<D8VNlg�ïß7T?Um
RTEKXq7T?UAk<D8=?~S"EB?B79}YEUa
Nh:�8�A=7@v=a
?3R98;\G:=Me8VNl:=MlSBð[gOEBAYA=aig�NlabXkNhWK8VN_EU?U}~EU8;R@7�öKabX3�3���4:YEBR9XL\Ka�NhWBa4\Kaig�N�<>a*Nl8YXB8VNe8
yz:=Ml<>8;N4yz:YM�NlWBaL7T?U7�Nl7@8=RG�UWU8=gha�:=y�^�]�c³ôqp�g���7@A=EBMla.1�7TR@R@EUg�NlMl8;Nhaig
H~NhWUa�?U8;Nh7@v=ak<>a*Nl8YXB8VNe8
7@g�m*:=?`vYa
MhNhabXÙ7@?YNl:�x�p�cÝñdm*:=<>�BR@798;?~N��L��H�8;?UXÚ�3� <>a*Nl8YXB8VNe8 7@g"WU8;Mlv=aig�NlabXÙ\`SÙ:=NhWBabM
RT7@\BMe8;Ml7Taig
ôØx�?Um
a�WK8;Mlv=abgONhaiXÆH[<>a*Nl8YXB8VNe8{7@g�m
:=?`v=abMONlabXQyzMh:Y< �L�Û7@?YNl: RT:qm
8=R�<>a*Nl8YXB8VNe8
yz:=Ml<>8;N�8;?UX{gONh:=MlabX{7@?�8;? 7T<>�G:=MhN�Xq7@Mhaim³Nh:YMhSYôB^�WBa3R@:`mb8;RÆR@7T\UMl8=Mh7@abg�NlWBa
?�7@?~Nha
AYMl8;NhakNhWUa
?Ba
��R@SãWU8=MhvYabgONhaiX(<>a*Ne8=XB8;Nl8�7T?~Nl:�NlWBa
7@M�R@:qm
8;R�ghSqg�Nla
<Dgbô



z û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

O A I R e po s ito ry

H arve s te r

Lo ca l D L

T ra ns la to r T ra ns la to r

Lo ca l D L

O A I R e po s ito ry

H arve s te r

LA N L La R C

S e le ctive ly  h a rve s t
LA N L  rep o rts

S e le ctive ly  h a rve s t
La R C  rep o rts

 

&0'�) Ò6{GÒ �4®�Ô_²��e¸q�b¡d��¢��
 d£>¬
�`� · ¬
 ��I�l¡Ý¢��l 

^�WBa�Xqabv=abRT:Y�KaiXøgO:=yäN���8=Mha(79g�WB7TAYWBR@S�<>:qXqEBR98;Ml7*�
abXø8=?UX�mb8;?�ai8=gh7TR@S�ghEB�B�G:=MhN�?Ua
�
�U8;MhNh79m*7@�U8;?~Neg���7�NlW{<>7@?B7@<>8=R�a*ÿ[:=MhNbôB^�WUa�gO:=yäN���8=Mhak<>:`XBEBRTaig�8;Mlae,
Z d�HU;
TU`UYD;
>=Qkp Nl:~:YR�<D8;?U8=A=aig�8=?UX{ghmeWBaiXqEBR@abg�vV8;Ml7@:=EUg�Ne8=ghr`g�7@?�^�]�c�ghSqg�Nla
< ô
|~} 7~>+;
a0CEX%BD9%C?>�^�Qkp¾XB8;Nl8;\K8=gha*ñÝ\U8=ghabX�ghSqg�Nla
<Û<D8=r=abg�ai8=meW"R@7@\BMl8=MhS�x�p�cÝñdm*:Y<>�BRT798;?~Niô
��@K>�L?;=X�9!;
>
Q3p�? 8=�B�BR@7@mb8VNl7T:Y?�79ghghEBaig�x�p�c�Mlab}~EBabgON�8;?UX{m*:YRTR@abm*Nlg�<>a
Nl8=XU8VNl8Uô
� >+@A8UX%Y]@K9%B]C?8�9!C5CEY�Q�^_Me8;?UghR@8;Nhaig_?K8VNh7@v=a�<>a*Ne8=XB8;Nl8�yz:=Ml<D8VN�7@?�ai8=meW�RT7@\BMe8;MlSLNh:383gONl8;?Bñ
XB8;MeX�<�a
Nl8YXB8VNe8�8=?UX{v`7@m
akvYa
Megh8Uô

^�WBabgha(<>:qXqEBR@abg�8;Mla>NhWBa{gh8=<�a(yz:=M�8=RTR4Mhab�K:~gO7TNh:YMh7@abgbô�^�WBaãNhMe8;?UghR@8;Nh7@:=?�Nh:`:YR�Mlab}~EB7@Mhaig
gO:Y<�a(m
EUgONh:=<>7*�b8;Nh7@:=?Úyz:=M�8 �U8;MhNh79m*EBR98;M"RT7@\BMe8;MlSQ\Kaim
8=EUgOaã7�Neg�R@:`mb8;R�<>a
Nl8=XU8VNl8�yz:=Ml<>8;N
��7TR@R�?BababXÙNh:�\Ga(<D8;�U�KaiXÙ7@?~Nh:Q8�gONl8=?UXB8;MeX�yz:=Ml<>8;NbôØ^�WU7@g�mb8;?Ú\Gaã8=mbm*:=<>�BR@79gOWBaiX�\`S
m*Mlab8VNl7T?UA>8�<D8;�U�B7T?UA�Ne8;\BR@a3\Ga*N���a
a
?�NhWUa3<�a
Nl8YXB8VNe8�8=?UX�NhWBa�gONl8=?UXB8=MlXÆô

� ����éK�0tbrYèKt�é���ç�ë��Vv¾æV��t5�3ê0r`îdèqê�éKp

^�WBa�WU8=MhvYabgONha
M�8=?UX(x�p�c�Mhab�K:~gO7TNh:YMhS"XBabgh7TAY?Ug�8;?KX�m
:=?qöKA=EBMe8VNl7T:Y?Ug�8;Mla�\U8=ghabX�:Y?>p�Mlm=ù g
7T<>�BR@a
<>a
?~Ne8VNh7@:=?�Xqabgh7TAY?�ôYp�Mlm�EUgOaig�8=?�x�p�c�R98IS=abM�:Vv=abM�WU8=MhvYabgONhabX�<>a*Ne8=XB8;Nl8UH=<D8;r`7@?BA
WB7TabMl8=MlmeWU7@mb8;R[WU8;Mlv=aig�Nl7T?UA��G:Yglgh7T\BR@a=ôK�_7@A=EUMha��D:=EBNhR@7T?Baig�NhWUa�<D8V��:=M�m
:=<>�G:=?Bab?YNeg�:;y�NhWUa
gOSqgONha
<ò8;?UX{WB:V�óNhWBabSã7@?YNla
Me8=m*N���7TNhW ai8=meWã:=NhWBabMbô

�5�]� ��@K>�LE;
X%9%;
>
�`7T<>7@R@8=M"Nl:�8Qt�a
\Çm*Me8I��RTabMbH�NhWBa{^�]�c3WU8;Mlv=aig�Nla
M3NlMl8IvYa
MegOaigLNhWUa�XB8;Nl8Q�UMh:Vv`79Xqa
Meg�8;EBñ
Nh:=<D8;Nh79m
8;R@R@S¾8=?UXua
ü~NlMl8Ym³Negã<>a*Ne8=XB8;Nl8UH4\BEBN{7TN{a
üq�BRT:Y7�Neg�NhWBa�7T?Km*Mla
<>a
?~Nl8=R¤H�gha
R@abm³Nl7TvYa
WU8;Mlv=aig�Nl7T?BA(XBa*öU?BaiX�\`S{NhWBaDx�p�cÝñÝf4PQ��ôG��79g�Nl:=Ml7@mb8;RØ8=?UX�?Bab��RTS �BEB\URT79gOWUabXQXB8;Nl8DWK8;Mhñ
v=abgONh7@?BAÚWU8IvYa{Xq7Tÿ[a
Mla
?~N(Mhai}~EB7TMla
<>ab?YNeg
ô�tuWBab?u8�gha
Mlv`7@m
a �BMh:Vv`79Xqa
M�WU8=MhvYabgONlg>8ÚXB8VNe8



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� �

�BMh:Vv`79Xqa
M4yz:=M�NlWBaköUMeg�N�Nh7@<>a=HB8=RTRÆ�U8Yg�N�XB8;Nl8 ïzWB79gONh:=Ml79m
8;RÆXB8;Nl8~ð�?BababXBg�Nl:>\KaLWU8=MhvYabgONhabX�H
yz:=R@RT:V��abX>\`SD�Ga
Ml7T:qXq79m�WU8=MhvYabgONh7@?BA3Nl:"r=aba
�DNlWBaLXB8VNe8"m*EUMhMla
?~Nbô~^Ø:�WU8;Mlv=aig�N�?Ba
��R@S>�BEB\qñ
RT79gOWUabX�XB8;Nl8BHGXB8VNe8(gh7��ba�7@g�?B:;N�NhWBa"<>8;��:=M��UMh:Y\BRTab<ò\UEqN�NlWBa�glmeWBabXBEBRTabM�<"EKg�Nk\Ka"8=\BR@a
Nh:QWU8=MhvYabgON�?Ba
� XU8VNl8�8Yg"gh:`:=?�8=g��K:~ghgh7T\URTaã8=?UXÚA=EK8;Me8;?~Nhaba(m*:=<>�BR@a*Nla
?Baighg�ñ�abv=a
?Ú7Ty
XB8VNe8L�BMh:Vv`79Xqa
Meg��BMl:Vv~79Xqa�7@?Um*:Y<��URTa
Nha�XB8;Nl8kyz:YM�NhWBa�m
EBMlMhab?YN�XB8;NhaYH;NhWU7@g�79g�7@<>�BRTab<>a
?~NhaiX
\~S�8DgO<D8;R@RÆ:Vv=abMhR98;�ã\Ka
N��4aba
? ab8YmeW�WU8=MhvYabgONbô
^�WBa�WB7@a
Me8;MemeWB79m
8=R;WU8;Mlv=aig�Nl7T?UA�m*:=?Km*a
�BN_7@?YNlMh:qXqEKm*abX�7T?"p�Mlm�WU8=g_8�AYMhai8VN_Xqai8;RY:;yKxUa
ü~ñ

7T\B7@R@7�N�S�7T?{WB:V�ó7@?qyz:YMh<D8VNl7T:Y?ã79g�öURTNhabMhaiX�8=?UXã7@?~NhabMlm
:=?B?Baim³NlabX�\Ka
N��4aba
? XB8VNe8��UMh:Vv`79Xqa
Meg
8;?UX�gha
Mlv`7@m
ak�UMh:Vv`79Xqa
Meg
ôqcd?Q^�]�c³HUab8YmeW Mhab�K:~gO7TNh:YMhS(WK8;Mlv=abgONlg�yzMl:=<�:;NlWBa
M��U8;MhNh79m*7@�U8;?~Neg
8;?UX 79g�WK8;Mlv=abgONhaiX{\~S :=NhWBabM��U8=MONl7@m
7T�U8=?~NlgbôBcd?�NhWUa�m
8YgOa":;y�CØ8Y]���HUNhWBabMha�7@g�8(m*ab?~NhMe8;RTñ
7��babX�Mhab�K:~gO7TNh:YMhSLWU8=MhvYabgONh7@?BA�yzMl:=< :=NhWBabM�s�p��Bpux�p�cÝñdm*:Y<>�BRT798;?~N�Mhab�K:~gO7TNh:YMh7@abgØNh:k\BEB7@R9X
EB�D7�Neg4m
:=R@RTaim³Nl7T:Y?�yz:YM�NlWBa�^�]�c��BMl:;��aim³Nbô~^�WBa�gONhMlEUm³NlEBMla�7@g48;R9gO:Lyß8=EBR�Nhñ¤Nl:=R@a
Me8;?~N�\Gabm
8=EUgha
m*:=<>�BR@a*Nla4<>a
Nl8=XU8VNl8kgha*Nlg�8=Mha�m
8=meWUabX�7@?"ai8=meW�RT7@\BMe8;MlS=HbNhWBabMhab\~S3XqEU�BRT79m
8;Nh7@?BA3XB8VNe8�yzMl:=<
NhWBa(:YMh7@A=7@?U8=R�gO:YEBMem*a=ôÆcÝy�8 R@7@\BMl8=MhSÙgOSqgONha
< m*Me8=ghWBaig38;?UXÚ79g�?B:�R@:=?UA=a
M�8=m
m
abglgO7@\BR@a=H�7TNlg
<�a
Nl8YXB8VNe8>Mhaim*:=MeXBg�Mlabgh79Xqa37T?�:=NhWBabM�R@7T\BMe8;MlSãMla
�G:Ygh7TNh:=Ml7@abgbH`NhWBabMhab\~S�a
?UghEBMl7T?UA>NhWU8;N�NhWUa
Mhaim*:=MeXBg�8;Mla3g�Nl7TR@R�8IvV8;7@R@8=\BR@a�yz:YM�gOai8;MemeW�H`Mha
NhMl7TabvV8;R�8;?KX�gha
Mlv`7T?BA(x�p�c�Mhai}YEUabgONlgbô

�5��� Z d�HJ;=TU`JY];�>P@A8JT � @AX%��S�@A8J@W<?;=[\;=8:9

^�WBa�glmeWBabXBEBRTabM�<D8=?U8;AYabg3vV8;Ml7@:=EUg�Nl8=ghrqg"7@?øNlWBa{^�]�c3Mhab�K:~gO7TNh:YMh7@abgbô�cd?±ai8=meWøR@7T\UMl8=MhSYH
NhWBabMha38;Mla3gOabv=abMl8=RKN�S`�B79m
8=R[Nl8YgOrqg%,

O0C5d�@AYq>�;=@AThQLcÝN�<D8;rYabg�?U8;Nh7@v=a��kCÙx�p�cÝñÝm
:=<>�BR@7@8=?~N�8;?UX�WU8=MhvYabgONl8;\URTa�\`S�:=NhWBabM��U8=MONhñ
?Ba
Meg%�

��;=[\C?9%;�HJ@K>�LE;
X%9eQ3cÝN�79ghghEBaig�Mhai}YEUabgONlg�Nh:�x�p�c�m*:Y<��URT798;?~N�Mhab�K:~gO7TNh:YMh7@abg%�
O0C5d�@AYqFg>+BD9%;EQ�cÝN���Ml7TNhabg�WK8;Mlv=abgONhaiX(Mlabm
:=MeXBg�7T?~Nh:>7TNlg�R@:qm
8=RÆRT7@\BMe8;MlS(gOSqgONha
< ô
^�WBa�ghmeWBaiXqEBR@a
Miù g"yzEB?Um*Nh7@:=?Ug>7@?Um
RTEUXBae,�8;EBNh:=<D8;Nh79m
8;R@R@SøR@8=EB?UmeWB7@?BAÙNhWBaigOa�Nl8YgOrqgbH�<>:Y?B7�ñ
Nh:=Ml7@?BA�m*EUMhMla
?~N�gONl8;NhEUgbH�8;?UX�8YXBXqMlabglgO7@?BA�?Ba
N��4:YMhrÚ8;?KXø:;NlWBa
M>gOSqgONhab< abMhMl:=Megbô�cÝy�NhWUa
WU8;Mlv=aig�Nl7T?BA 79g�ghEUm
m
abglg�yzEBRÕHÆNlWBa(ghmeWUabXqEBR@a
M�NhMe8=merqg�NhWBa(R98=gON�WU8=MhvYabgONkNl7T<>aãgh:{NhWU8;N�NhWUa
?Ba*ü`N�WU8=MhvYabgON���7@RTR_g�Ne8;MhN�yzMl:=< NhWBa3<>:YgON�Mlabm*ab?~N�WK8;Mlv=abgONbô
ý�8=meWQNl8=ghr�WU8Yg�7TNlgLm
:=?qöUAYEBMe8;\BR@a"�U8=Ml8=<>a*NhabMlgkgh:ãNlWU8VNkNhWBa>�U8=MONl7@m
7T�K8VNh7@?BA{R@8=\K:YMl8;ñ

Nh:=Ml7@abg�WU8Iv=aDNlWBaPxUa*üq7@\B7TR@7TN�Sø7T?Çm*:=?~NlMh:YRTR@7T?UA�NhWBa ghS`gONhab< ô�^�8=ghrqg"mb8;?±\Ga gOa
N�EB�Ç8=g�8
WB7@gONh:YMh79m
8=R�:=M�yzMhaigOW��BMl:`m
abglg�8=?UXÙ7�N�8;R@R@:V��g�m
:=<"\U7T?B7@?BA <"EUR�Nl7T�BR@a>Mhab�K:~gO7TNh:YMh7@abg�Nh:{:=?Ua
gO7@?BA=R@aDv`7TMhNhEK8;R�Mla
�G:Ygh7�Nl:=MlS�ïß7T?ÚNlWBaãm
8YgOaD:=y�CØ8=]���ð*ôØ^�WBa(7@?~Nha
MlvV8;R�\Ga*N���a
ab?øWU8;Mlv=aig�Nhñ
7T?BA{79g�8=R@gh:�m
:=?qöUAYEBMe8;\BR@a"8;R@R@:V��7T?BA{gOSqgONhab< 8YXq<>7T?U7@gONhMe8VNl:=Meg�Nh: m*EKg�Nl:=<>7��ba�WU:V� :;yäNhab?
NhWBaLXB8VNe8"��7@R@RG\GakWU8;Mlv=aig�NlabX�,~<>:=Mla�yzMlab}~EBa
?~N�WU8;Mlv=aig�Neg�Mlab}~EB7@Mhak8=XBXB7�Nl7T:Y?U8;R[gOSqgONhab</Mha
ñ
gO:YEBMlm
abgk\BEqN3�BMl:Vv`7@XBa�<>:=Mla>m*EBMlMhab?~NLXB8;Nl8Uô���:V��a
v=abMbHKNhWUa���WU:=R@a>ghSqg�Nla
<0��:=Mlrqg�7@?Ú8
m*:`:=MeXq7@?U8VNlabX���8ISYôU�B:YM�a*üB8;<>�BR@a=HK8�N�S~�U7@mb8;R���:=Mlr`7T?BADghab}~EBab?Um*a379g�R@:`mb8;R�Mlab8YXÆHBMla
<>:;Nla
WU8;Mlv=aig�N�8;?UX{R@:qm
8;RÆ��Ml7TNha=ô
^�WBa�^�]�c�ghmeWUabXqEBR@a
M�mb8;? \Ga"m*:Y?qöUA=EUMhaiX{8Yg�8DXB8;ab<>:=? ��7�NlW�7�Neg�:V��?{Nh7@<>a
M�:YM�\Ga

m*:=?~NlMh:YRTR@abXÚ\`SÚ8�ghS`gONhab< Nl7T<>abM{ïßa=ô AUô�m*Ml:=?~Nl8=\ÙöKRTaig"7@?���?U7�üUð³ô�p�N�NhWBa�7T?B7TNh798;R@7*�b8VNl7T:Y?
g�Ne8;A=aYHÆ7�N�Mhai8=XBg�NhWUaãgOSqgONhab< m*:Y?qöUA=EUMl8;Nh7@:=?ÙöURTaYH���WB79meWÚ7T?Um
RTEKXqabg3�UMh:Y�KabMONl7Taig3gOEUmeWø8Yg
EUgOabMOñd8;AYa
?~N4?K8;<>a=H`7@?YNla
MlvV8;R[\Ka
N��4aba
?{WU8;Mlv=aig�Neg
H`XB8;Nl8��BMh:Vv`79Xqa
M���]�C�HB8;?KXãWU8=MhvYabgONh7@?BA
<�a
NhWB:qXÆôY^�WBa�ghmeWUabXqEBR@a
M��Ga
Ml7@:`XB7@mb8;R@RTS"meWUabmerqg�8;?UX�gONl8;MhNlg�NlWBa�8;�U�BMh:Y�BMl7@8;Nha4Nl8=ghr"\K8=ghabX
:=? m*:=?BöUA=EBMe8VNl7T:Y?(öUR@a=ô



� û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

�  "ê�í:��¡g��t5�3ê0r`îdèqê�éAp

tuWB7TR@a3ab8YmeW�gh7�Nla�gOWK8;Mlabg�gO7@<>7TR98;M�Mla
�G:Ygh7�Nl:=MlS(8;?UX�WU8=MhvYabgONha
M�<>:qXqEBR@abgbHqNhWBabSã8;R9gh:�WU8IvYa
gO�Gabm
7�öKm4��Cã<D8;?U8=A=a
<>ab?YN�gOSqgONha
<Dg_8;?UX3?K8VNh7@v=a�<�a
Nl8YXB8VNe8�yz:=Ml<D8VNlgbôitÙa�yz:=R@RT:V�øgha
v=abMl8=R
A=EB79Xqa
R@7@?Babg"7T?�XqaigO7@A=?U7T?BAQNhWBa(R@:qm
8=R�Mla
�G:Ygh7�Nl:=MlSQ<D8;?U8=A=a
<>ab?YN�7T?�^�]�c3ghSqg�Nla
<�,_ý48=meW
RT7@\BMe8;MlS±gOWU:=EBR9X¾<D8;7@?YNe8;7@?¾7�Neg(:V��?¾<D8;?U8=A=a
<>ab?YN(ghSqg�Nla
< H48=?Ç79Xqab?YNl7@mb8;R�:Y?BaQ79gD?B:=N
yzab8=gh7@\BRTa�:=M��G:Yglgh7T\BR@ae�q�4:=?Ugh79Xqa
Ml7T?UALNhWBakXq7�ÿ[a
Mla
?~N4gh:;yäN���8;MlaIþVWU8;MeXq��8;Mla�ab?~v`7@Mh:Y?B<>a
?~N�7@?
ab8=meW±RT7@\BMe8;MlS=H_NhWBa 7@?YNla
Mhyß8=m
a�\Ga*N���a
ab?�NhWUa�?U8;Nh7@v=a{RT7@\BMe8;MlSø8;?UX�^�]�c"ghS`gONhab< gOWU:=EBR9X
\KaQ�G:=MhNl8=\BR@a 8Ym*Ml:Yglg��BR@8;NOyz:YMh<Dg(8=?UX¾gOWB:YEBR9X�\GaQgh7T<>�BR@ae��^�WUaQa*ÿ[:=MhN>Nh:�8=XUXÇ8Ú?Ua
�
�U8;MhNh79m*7@�U8;?~N�ghWB:=EBR9X�\Ka3<>7@?B7T<D8=R¤ô
��8YgOaiX�:Y?"NlWBabgha�Mhai}~EB7TMla
<>ab?YNeg��4a�Xqa
öU?BabX>8�öUR@a�gOSqgONhab<Û\U8=ghabX�7@?YNla
Mhyß8=m
a�\Ga*N���a
ab?

?U8VNl7TvYa�R@7T\BMe8;MlS>8;?UX(^�]�c�A=ab?Ba
Me8;RK<�:qXqEURTaigkï¤��7TAKô
1~ð³ôqý�8YmeWDRT7@\BMe8;MlS�a
ü`�G:=MhNlg47TNlg�?U8VNl7TvYa
yz:=Ml<>8;N�Nh:Ù8Qm*:Y?qöUA=EUMl8=\BRTa(XB7TMlabm*Nh:=MlS=H_8;?UX�NlWBa�meWU8=?BA=aiXKþV8YXBXqaiXÙXq:qm
EB<>a
?~N�79g"8=EqNh:=ñ
<>8;Nh79m
8=RTR@SD<D8;Mlr=abX>\`SDR98=gON�<>:qXq7TöUabX(Nh7@<>a=ôB^�WBaL^�]�c�R@:qm
8;RGMlab8=XBa
M��KabMh7@:qXq7@mb8;R@RTS>�G:=R@R@g
NhWB79g>Xq7TMlabm*Nh:YMhSø8;?KX±8;?`S�öUR@a���WU:Yghaã<>:qXq7�öKabX±XU8VNha{79g�?Ua
��a
M�NhWU8=?±R98=gON�WU8=MhvYabgONh7@?BA
Nh7@<�aL79g�NhMe8;?UghR98VNhaiXD7@?YNl:>EB?U}~EU8;R@7TöUabX{�L�¾yz:=Ml<D8VN�8;?UXã7T?Ugha
MhNhaiX(7@?~Nh:�NhWBa"x�p�c�Mla
�G:Ygh7Tñ
Nh:=MlS=ôVp�XBXq7TNh7@:=?U8=RTR@S=HiNhWUa
Mla�79g�8;R9gO:k8;?�7T<>�G:=MhN�XB7TMlabm*Nh:=MlSL7T?�ab8YmeW�R@7T\BMe8;MlS:�
NlWBa�^�]�cØR@:qm
8=R
��Mh7TNhabM��KabMh7@:qXq7@mb8;R@RTS�meWBabmerqg���WBa*NlWBa
M48;?`S�?Bab��þVmeWU8=?BA=aiX�<>a*Ne8=XB8;Nl8k7@g�WK8;Mlv=abgONhaiX3yzMl:=<
Mhab<�:=Nha�Mhab�K:~gO7TNh:YMhSYHqNhMe8;?UghR98VNhaig�7TNk7@?~Nh:(R@:qm
8=RØyz:YMh<D8VNk8;?UX���Ml7TNhabg�7TN�Nl:ã7@<��G:=MhNkXB7TMlabm*ñ
Nh:=MlS=ô4ý�8=meW¾gh7�Nla�<>8IS±WU8Iv=a 7TNlg(:V��?Ç�BMl:=AYMl8=< NhWU8;Nãa*üq�G:=MhNlg><>a*Ne8=XB8;Nl8�yzMl:=< R@:qm
8=R
RT7@\BMe8;MlS>ghSqg�Nla
< H`8;?UX�8"R@:Y8YXqa
M�NhWU8;N�Mlab8YXBg�NlWBak7T<>�G:=MhN�Xq7@Mlabm³Nl:=MlS=ôq�`EUmeW{8�<>abmeWU8=?B79gO<
7@g�WB7@A=WBR@SD7@?YNla
AYMl8;NhabX(��7�NlW�8�A=7@v=a
?ãRT:qm
8=R[Mhab�K:~gO7TNh:YMhS>gO:�7TNlg�7T<>�BR@a
<>ab?YNe8VNl7T:Y?ã79g4:YEqN�:;y
NhWBa�m
:=?~NhMl:=R[:;y�NhWUa�^�]�c�m
:=<><>:=?{<>:`XBEBRTaig
ô
�B:=M�WB79g�Nl:=Ml7@mb8;R�Mlab8YgO:Y?Ug
HØab8=meW�XB7TAY7�Ne8;R�R@7@\BMl8=MhS�<D8ISÙEKgOaãXB7�ÿ[a
Mla
?~N�<>a
Nl8=XU8VNl8�yz:=Mhñ

<>8;Nlgbô=tuWB7@R@a�7�N47@g��K:~ghgh7T\URTa�Nl:�7T<>�BR@a
<>ab?YN�8L:=?Ba
ñ¤Nl:;ñÝ:=?Ba�<D8;�B�U7T?BA�yz:=M�ai8=meW><>a*Nl8YXB8VNe8
�U8;7@MbH_NhWUaã<D8;�B�U7T?BA�m*:Y<��URTa
ü`7TN�SøXqMe8;<D8VNl7@mb8;R@RTSÙ7T?Um
Mhai8=ghabg"��7�NlW�NhWUaã?`EB<"\Ga
M�:;y��K8;Mhñ
Nh79m*7@�U8;?~Nlg�ïG¢óR98;\G:=Me8VNl:=Ml7Taig��4:YEBR@X�Mlab}~EB7@Mha�¢�ïG¢_£¤�Ið"<D8=�B�B7@?BAYgeð³ô�tu7TNhWu8øm
:=<><>:=?
7T?~NhabMh<>aiXq7@8;Nha�<>a
Nl8=XU8VNl8kyz:YMh<D8;NbH=:Y?BR@S¥��¢{<D8=�B�B7@?BAYg�8=Mha�?Babm
abglgh8=MhSYô=�`:���a�meWB:Ygha�EB?qñ
}YEK8;R@7�öUaiX��3� 8Yg�NlWBaDm*:Y<�<>:Y?�7@?YNla
Ml<>abXq798VNla�<>a*Ne8=XB8;Nl8ãyz:=Ml<D8VNbHÆ8=?UXQ<D8;�U�KaiX�ai8=meW
?U8VNl7TvYak<>a
Nl8=XU8VNl8�yz:YMh<D8;N�Nl:>EB?U}~EU8;R@7TöUabX �3��ôK��:V��a
vYa
MiH`��7�NlW 8>m
:=<><>:=? <>a*Nl8YXB8VNe8
yz:=Ml<>8;NbHGNhWUa�Ml79meW�<>a*Ne8=XB8;Nl8�a
R@a
<>a
?~N37T?�ab8YmeW�R@7T\UMl8=MhS <D8IS�\Ka>R@:YgONL8Yg�NhWBa(m
:=<><>:=?
<�a
Nl8YXB8VNe8�yz:=Ml<>8;Nã79gDNhWUaQ<>7T?B7@<D8;RkgOEB\KgOa
Nã:;y�8;R@R�R@7@\BMl8=Mh7@abgbô�^�WB79g(�UMh:Y\BRTab< mb8;?u\Ga
8;R@RTabv~798VNlabX�7�y���aL8YXq:=�BN�8�Ml79meWBa
M�m*:Y<><�:Y?�<>a
Nl8=XU8VNl8�yz:YMh<D8VN�7@?{NhWBaLyzEqNlEBMla=ô

¦b�]� S�@AaJa§BD8U<¨S�;
9%@ATU@K9%@¨©JCW>+[\@K9!X

CØp�s�C�H�CØ8Y]�� 8=?UX±�q8=?UXq798�EUgha�PQp�]�� 7@?øNlWBa
7@M"R@:qm
8;R�R@7T\BMe8;Ml7@abgbH�\BEqN�ab8=meWøR@7@\BMl8=MhS
WU8=g>7TNlgD:V��?¾a
ü~Nla
?Ugh7@:=?Ug>:YMD�BMh:=öUR@abgbô�p���]�C ghEB�B�G:=MhNlgD7TNlgD:V��?Ç<>a*Ne8=XB8;Nl8Ùyz:=Ml<D8VNbô
ý�8=meW�R@7T\BMe8;MlS�a*üq�G:=MhNlgL7TNlg3<>a
Nl8=XU8VNl8{7@?Ú7�Neg�m*:Y?~vYa
?B7@a
?~NL��8ISÙ8;?UX�8;R9gO:�Xqa
öU?Baig�8{\B7�ñ
Xq7TMlabm*Nh7@:=?U8=RÆ<D8;�B�B7@?BA�Nl8=\BR@a(ï¤�`aba�gh8=<��URTaig47@?�^_8=\BR@a~�«ª¬1Yð*ô
cd?{^�8;\BR@a~�qH`NlWBa3<D8;�B�U7T?BA>Ne8;\BR@akyz:=R@RT:V��g�NlWBa�gONhMlEUm³NlEBMha3:=y�CØ7T\BMe8;MlSD:;y��4:=?UA=Mlabglg
ù g

PQp�]��uNh:(�3�ám
Mh:~ghgh��8=RTr�� i+�Ø��7TNhW�8YXBXq7TNh7@:=?U8=RÆyzab8;NhEBMlabg�yzMl:=<wC_8=]���ôBcd?{NhWUa�PQp�]��
Nh:ã�3� <D8;�B�B7@?BAKHBNhWUa�PQp�]��óöKRTa�79g��U8;MegOaiX 8;?UX�m
:=MlMhaigO�G:=?UXB7T?BA>öKa
R9XBg�8=Mha�<D8=�B�KaiX
Nh:"�3�.�Ygh:=<>a�7@?qyz:=Ml<D8VNh7@:=?D<D8IS�\Ka�R@:YgONbH=yz:=M�a
üB8;<>�BR@a=H;NlWBa�79Xqa
?~Nl7�öUabM�öUabR@X><D8IS�\Ka�8=?
cO�B�qsu?`EB<�\KabMbH=NhabmeWU?B7@mb8;RBMla
�G:=MhN�?`EB<"\Ga
M�:=M0��]�C�ôYcd?qyz:=Ml<D8VNh7@:=?>R@7TrYa�cO�B�qsá8=?UX���]�C



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� ­

� Ð~Ì�����4UÒ °G¬
²�¶±½>®�²�¶�¢��k��¶�½>¬b¸Y¸~���~«YÞä�l¿=´e�l �¸=¢ à
°G¬
²�¶�½>®4²�¶ø½��l¢O¬b�~¬
¢O¬�­;�l¢ ��ÉY»~�����D¶��b ��
� ú 3 jb¬;©`� ú 3 j
�U©Y� ú 3 j
�i©~� ú 3 j
�K©~� ú 3 j
¸U©~� ú 3 j*¡ ¢��¹¢����
��j+®6"i¬;©`��j+®6"
» ´e�*�I�l O¬
«i�
��j ú%$ » �Y�l¡d´l ���¸Y¢����i�
� $ � ú ¬;© � $ � ú »GÞ $%$ ® à ©B� z j $ ¬=© � z j%­b¬ ¡dÉ~»;ÖÝ�l´l¢
� $ ­ $ ¬=Þ $!$%$ à ©q� $ ®6"b¬=©`� $Iú%$ ¬=©~� $!�%� ¬=©~� � j z Ê`© � j z ¼ ���Y�e�V¢�� ¯`�h 

� Ð~Ì:�*��kUÒ ��¶Ù¢���­=¬b�`�=��¬3½>¬b¸Y¸~���~«
��ÉY»~�����D¶��
 ����e���e�3�e�V¢ ­Y¬b�~�Y��¬3½��l¢O¬b�~¬*¢O¬LÁ[���e���
���Y�l�;¢�� ¯~�l   ��e¸q�b d¢��;É~��»q�l �¡
���Y�l�;¢�� ¯~�l §°���²�Ô ��²4°
¡dÉY»=ÖÕ�e´l¢ ¡dÉ~»;ÖÝ�e´l¢�´³¬*¢��e«i�
 d£>´e�;�=�e¡
¢��¹¢���� ¢���¢����
¡dÉY»=ÖÕ�e´l¢ ¨I�l£;¼��
 O�Y¡
´l ��e¬
¢��b  ¸q�l �¡d�i�~¬b�G�~¬b�3�e¡
´l ��e¬
¢��b  ´e�b �¸q�
 O¬
¢����`¬
�3�e¡
�Y¬
¢�� �~¬
¢��
§@�b ���¬
¢�°��h¿=¢��l�;¢ �l¿;¢��e�V¢
�=�e¡d´l ���¸Y¢����i� �~�b¢��l¡
 ���«iµV¢�¡ ´e��¬b¡d¡d� ¯`´³¬*¢����i��±u�Y��¡d¡d�e�3���`¬*¢����i�

7@g�m*R@ab8;MlR@S{Xqa
öU?BaiX 7T?�P�p�]���HK\UEqN�7TN���7@RTR�<D8;� Nh:ãNhWBa"EB?UXq79g�Nl7T?UA=EB79gOWUabXuõh7@Xqab?~Nh7TöUa
Me÷
öUa
R9X{7T? EB?U}~EU8=RT7TöUaiX��3��HUR@:Ygh7T?UA"NlWBa�Xq79g�Nl7T?Um*Nh7@:=?Ug�\Ka
N��4aba
?{<�a
Nl8YXB8VNe8"öKa
R9XBg
ô

¦b��� Z `b²�³!;=d�9�S�@KaUaUB]8J<
ý�8=meWDR@7@\BMl8=MhS><D8IS>EUgha�8"XB7�ÿ[a
Mla
?~N�gOEB\B��abm³N�NhWUabgl8;EBMlEUg�8=?UXKþV:=M4m
R@8Yghgh7TöKm
8;Nh7@:=?(glmeWBa
<>a=ô
�B:=M�a
üq8=<>�BRTaYH;CØp�s�C{EUghabg�8Lm*:Y<"\B7@?U8VNl7T:Y?":=yGC�7@\BMe8;MlSL:;yÆ�4:Y?BA=Mlabglg��`EB\q��aim³N���ai8=Xq7@?BA~g
ïßC����B��ð48;?UXDghEB\q��aim³N�Nla
Ml<Dg�yzMl:=<$:;NlWBa
M4MhabRTabvV8;?~N�NhWUabgl8;EBMl7_ïß7T?Um
RTEKXq7T?UA¥´�µW¶¸·�¹6µ:º+¶¼»D½+µEº�¾
¿qµE·�¹]ÀeÁeÂEÃ?ÄWÅDÆ�·ÈÇ�¶sÉEÊW·6Ë�º�ÄK¹6Ä=Ë�ÌD¿�ÉEÍ�¿JÎKÏgÐ�Ñ�Ò¸Ó�Ô�8=?UX"7TNlg�Mla
v`79gO7@:=?Kglð*ôI^�WUa�<>a
Nl8=XU8VNl8�yz:YM
8�A=7@v=ab?ãCØp�s�CÙNhaimeWB?B79m
8=RKMla
�G:=MhN4<D8ISD8;R9gO:�7T?Km*R@EUXqak?~EU<�abMh79m
8=RGghEB\q��aim³N�m
8;Nha
AY:=Ml7Taig�:YM
8;R@�BWU8VñÝ?`EB<>a
Ml7@mb8;RKMhab�K:YMON�Xq7@gONhMl7@\BEqNh7@:=?�m*:qXqabg�Mla
�BMlabgha
?~Nl7T?BA�8�\BMl:Y8YXDgOEB\B��abm³N�m*:Y?Um*ab�qNbô
�`EB\q��aim³N�mb8VNla
A=:YMhS�m*:qXqa�gh:=EBMem*aigÆEUghabXL\`S�C_p�s�Cã7T?Km*R@EUXqae,R¿qµ:·�¹¼À�Á�Í«º�¶ÕºsÑ.º�Ë�·%ÂAÃ?ÄWÅDÆ�·ÈÇ�¶
Ö º�¶Õ·ÕÀ
½+¹6»D·�Ë«º+µ:×¥Ã:ÇÈ½ÈØA·�ÌGÍÚÙ0¿JÎ(É?´ Ö ÒGÛ?Ü�Ý%ÛAÒDÞ�ß�Ô�8=?UXã7TNlg�ghEUmbm*a
aiXq7@?BA>�BEB\BR@7@mb8VNl7T:Y?{8=?UX
Mhabv~79gh7T:Y?Ug
HE´6µW¶¸·�¹6µEº+¶¼»D½+µ:º+¾5¿qµE·�¹]ÀeÁeÂ§ÃEÄWÅGÆ�·ÈÇ�¶ Ö º�¶Õ·ÕÀ
½+¹6»D·�Ë¥º+µ:×�Ã�ÇÈ½àØW·�ÌG¿~É?Í�¿JÎAÏ«Ð�Ñ�ÒâáÈÔVô
]�a
�G:=MhNkXq79gONhMl7T\BEBNh7@:=?Ùmb8VNla
A=:YMhS{m*:qXqa>gO:YEBMem*abg�7T?Km*R@EUXqa�vI8=Mh7@:=EKg�Mla
v`7@gh7@:=?Ug�:;yqÏq¹ã½àÀe¹ãº+ä
Í�»åË6¶¼¹6»DÅ�ÄK¶¼»D½+µ�æ�½+¹çÐJµ:Ç�¾�º+ËÈËÈ» èq·È×ÚÃ�Ç�»D·�µW¶¼» èhÇ�º�µE×_É?·àÇÈÊ=µ?»DÇÈº+¾5ÞR·¸ØA½�¹6¶DË�ÂJ´6µAË6¶¼¹6ÄWÇ�¶¼»D½+µWË~º+µE×
Ö º�¶Õ·ÕÀ
½+¹6Á�Ã�ÇÈ½àØW·.é«½+¶¸·6Ë�ÌGÍÚÙ0¿JÎUÙqÃ�ÉE´6ÒGÛEÜeêeê6ÔVô
CØ8=]��ÙEUghabg�7TNlg�:V��?"ghEB\q��aim³N�NhWBaigh8=EBMlEUg_8=?UX3NlWBa�s�p��Bp�ñ��U��p�sughSqg�Nla
< ôi^�WUa�R@:qm
8=R

RT7@\BMe8;MlS�<D8IS":=MlAY8=?B7*�
a4NhWBa�7@?qyz:YMh<D8VNl7T:Y?>\~S�gOEU\q��abm*N�m*R98=glgO7TöKm
8;Nh7@:=?>8;?UX>7TN�79g�?Baim*abglgl8;MlS
Nh:±Xq:Ç8�ghEB\q��abm*N�m*R98=glgh7�öKmb8VNl7T:Y?u<>8=�B�B7@?BAUH�yz:=M�a*üB8;<>�BR@a=H4<>8=�B�B7@?BA±s�p��qp gOEU\q��abm*N
m*:qXqa±ïÕ�e��f�W`Sqgh7@mbg>:;y�ý�R@a
<>a
?~Ne8;MlS�f�8;MhNh79m*R@abgeð"Nh:±C_p�s�C Mhab�K:YMONãXB7@gONhMl7T\UEqNh7@:=?ám
:`XBa
ïD�k��ñÕ�W�%�~ð�ï¤^_8=\BR@a��~ð*ô~�`EB\B��abm³N�<>a*Nl8YXB8VNe8379g48=?(8;Mlab8L��WBabMha�NlWBa�AYa
?BabMh79m
8=RTR@S�AYMh:YEB�B7@?BA



® $ û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

LC S H

LA N L S ub ject

LaR C  S ubject

S and ia  S ub ject

A FR L S ubject

LA N L S ub ject

LaR C  S ubject

S and ia  S ub ject

A FR L S ubject

T wo-S tep  M app ing

LA N L S ub ject

LaR C  S ubject

S and ia  S ub ject

A FR L S ubject

LA N L S ub ject

LaR C  S ubject

S and ia  S ub ject

A FR L S ubject

O ne  S tep  M apping
 

&('*) Ò�ëUÒ ­;É~»;ÖÝ�e´l¢4½>¬
¸~¸Y���Y«>Þz®4¡d¡dÉY�3��¢�µ~��É~�~��ÊVÉ~��¡dÉ~»;ÖÝ�e´l¢�¡d´Oµ~�e��¬���¡4°G¶�­ ·�à

� Ð~Ì�����{GÒ ­=ÉY»=ÖÕ�e´l¢�½>¬b¸Y¸~���~«eì`°K® ¦ °ã��¶_Ü 3 ® 3 ��¬b¸Y¡�¢�� ¦ ®�­Y®�­~¶�® ¦ �!�
����«i�¹¢O¬
�[°K��»= O¬
 d£ ­;É~»;ÖÝ�e´h¢4­=´Oµ~�e��¬ ­=¬b�3¸Y����­=ÉY»=ÖÕ�e´l¢4Á~�b ���¬*¢
°G® ¦ ° ��¶�²4�l¸q�b d¢�����¡Ý¢d ���¶�¬
¢��l«i�b d£ ��¶_Ü 3 ® 3 ¡��~�Y�V�lÉY 

â Ó ��â�­=É~»;ÖÝ�l´l¢4¶�¬
¢��e«b�b d£ 3 " $ ® $!$ �³�=»~¡d´
Ô ¦ ÔÝ­�­;É~»;ÖÝ�e´l¢4¶�¬*¢��e«i�
 d£ Þä�b�T� à â�® z ® $ ���~��¡d¡d´
Ô ¦ ÔÝ­�­;É~»;ÖÝ�e´l¢4¶�¬*¢��e«i�
 d£ Þä�Y�l¼ à ­ 3 "k���Y��¡d¡d´
Ó �l¿;¢�Þz°[¶�­ ·�à ¶��b�V¢d ��i�����³��§9�
 ���¬
¢d¢��³�"¢��l¿;¢
Ó �l¿;¢�Þä�b¢�µ~�h �¢�µ~�e¡�¬
ÉY �� à ¶��b�V¢d ��i�����³��§9�
 ���¬
¢d¢��³�"¢��l¿;¢
Ó �l¿;¢�Þä���V´e¬b�G¡dÉY»=ÖÕ�e´l¢�µ~�e¬i�Y���Y« à °U�V´³¬b���¹£�´e�i�V¢d ��i�����³��¢��l¿;¢

¦ ®�­Y® ­Y¶�® ¦ �%�
Ó �l¿;¢ Ã ·hí ­=ÔÝ¶�­"âØ°Gâ_½>â ¦ Ó ®4² í

ÃB®�² Ó ÔÝ¶�°Gâ_­"® ¦ �uÁ[ÔÕâ_°U��­

NhWBa�vV8=Mh7@:=EUg�ghEB\q��aim³N�Mla
R98VNlabX�<�a
Nl8YXB8VNe8>7T?~Nh:D8Dgh7T?UA=R@a3EB?U}~EU8;R@7TöUabX �3�áXB8;Nl8>abRTab<�ab?~N
MhaigOEBRTNlg�7T?øR@:Yglg3:;y�NlWBaãgh:=EBMem*aD7@?qyz:=Ml<D8VNl7T:Y?Ùyz:YM"8�AY7TvYa
?�NhWBaigh8=EBMlEUgL:=M"m
R@8Yghgh7TöKm
8;Nh7@:=?
ghmeWBab<>a�NlWBa
Mla
\`Sãm
:=<>�BR@7@mb8VNl7T?BA�NlWBa�gOEU\q��abm*N�<�a
Nl8YXB8VNe8�<D8=�B�B7@?BAUô
^�WBa
Mla(8;Mla(gOabv=abMl8=R�8;�B�BMl:Y8YmeWBabgkNl:�8=XUXqMhaighg3NhWBa(R98=merÙ:;y�EB?B7TöUaiX�gOEU\q��abm*N�8=mbm*abglgbô

x�?Ba ��8ISø79g>Nh:ÚEUgha�8Úg�Ne8;?UXB8=MlX±NhabMh<>7@?B:=R@:=AYS�8;?UX�<D8;�¾ab8YmeW±R@7T\UMl8=MhS[ù g�m
:=?~NhMl:=R@R@abX
<�a
Nl8YXB8VNe8�Nh:>NhWUa"g�Ne8;?UXU8;MeXV� î+�ÝôU��:V�4abv=a
MiH`NhWUa�A=Me8;?`EBR98;Ml7�N�SD:=y�ghEB\q��aim³NegeþVr=a
S`��:=MeXBg�7@g
gO7@A=?B7TöKmb8;?~NhR@S�Xq7TÿGabMhab?~N�8;<>:=?UA{�K8;MhNh79m*7@�U8VNl7T?BA�R@7@\BMl8=Mh7@abg%��8{EB?B7TöUabXøgONl8=?UXB8=MlX�79g�Xq7�ï�ñ
m*EBRTN3Nh:QXqa
öU?Baã8=?UX�N��4:=ñÝgONhab�Ù<D8;�U�B7T?UA�<>8ISÙm
8;EKgOaD<>:=Mla>7T?Km*:=?KgO79g�Nla
?Um
7Taig
ô�p�?B:;NlWBa
M
��8ISÙ7@gLNl:Q�Ga
Mhyz:=Ml< 8;?ø7@?UXq7@v`7@XBEU8;R4<>8=�B�B7@?BA�yz:YM�ab8YmeWÚghEB\q��aim³N�mb8VNla
A=:YMhS��U8;7@Mbô_^�WB7@g
8;RTNha
Ml?U8;Nh7@v=aD8;�B�UMh:~8=meW�7@g3<>:YMha(8Ym
m*EUMl8;Nha>\Kaim
8=EUgOaD:Y?BR@S�:=?Ua*ñdg�Nla
�Ú<D8;�B�B7@?BA�79g3EUghabXÆô
��:V��a
v=abMbHG\G:;NhWø8=�B�BMl:Y8=meWUabg�<>8IS�7@?~NhMl:qXqEUm*aDgh7TAY?B7TöKm
8=?YNLW`EB<D8;?�a*ÿ[:=MhNLNh: <D8;7@?YNe8;7@?
NhWBakMhabR@8;Nh7@:=?UghWB7@�Ugkïß��7TAKôA-=ð³ôqpóNhWB7@MeXã8;�U�BMh:~8=meWD79g�Nl:�EKgOaL8;?ã8=EqNh:Y<D8VNh79m�m
R@8Yghgh7TöKm
8;Nh7@:=?
8;R@A=:=Ml7TNhWB< HqWB:V��a
vYa
MiHYNlWBa��BMlabm
7@gh7@:=?{:;y�NhWB79g�<D8;�U�B7T?UAD7@g�R@:V� 8Yg���a�8;MlaLXBab8;R@7@?BA>��7�NlW
RT7@<>7�NlabXD<>a*Ne8=XB8;Nl8UôY^�WBa�ab8=gh7@abgON�8;�B�BMl:Y8YmeW>7@g�Nh:�<D8;��8;R@RU?`EB<>a
Ml7@m�gOEB\B��abm³N�m*:qXqabg�7T?~Nl:
Nha*ü`N"gONhMl7T?UAYgLEUgh7T?UA NhWBaD<D8;�U�B7T?UA{�UMh:Vv`79XqabXÙ\`SQNhWUa(m*:=?~NlMh7@\BEqNl7T?BA :YMhA~8;?B7*�b8;Nh7@:=?�ô[t�a
WU8Iv=a37@<>�BRTab<>a
?~NhaiXQ8;R@R�NlWBa"<>a*NlWB:qXBg�a
üBm*a
�BN�NhWUa�EB?B7TöUabX�gOEB\B��abm³Neg
HG8;?UX ��a"8=Mha"m
EBMhñ
Mhab?YNlRTSãa
vV8;R@EU8VNl7T?UA�NlWBa�Xq7TÿGabMhab?~N�8;�B�BMl:Y8YmeWBabg47@?�Nla
Ml<Dg�:;y�vI8=RT79Xq7TN�Sã8;?KX{m
:YgONbô



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� ®%®

¦b�å� 7�8:9!;=<W>+@K9!BDCE8�F¥BD9%H�9%HU;NY]C5de@AYqYDBD²J>+@K>�^
^�WBa4�UMh:qm*aiXqEBMla�:;yK7T?~NhabA=Me8VNl7T?BA���7�NlW�NhWUa4R@:qm
8;RYRT7@\BMe8;MlSL7@g_WB7@A=WBR@S3Xqa
�Ga
?UXBa
?~N�:Y?�NlWBa4a
ü`ñ
7@gONh7@?BAkRT7@\BMe8;MlS�gOSqgONha
< ôV��abMha���a�Xqaighm
Mh7@\Ga�NlWBa�a*üq�KabMh7@a
?Km*a�7T?>CØp�s�C�ô;C_p�s�C�Xq79glm*EUglgOaiX
vI8=Mh7@:=EKg�:Y�qNh7@:=?Kgkyz:=ML<D8;r`7T?UA ^�]�c�<>a*Ne8=XB8;Nl8 8IvV8;7@R@8=\BRTa"Nh:�R@:qm
8;R�R@7T\UMl8=MhS�EUgha
Megbô�x�?Ua
:;yÆNhWUa�öUMeg�N�gOEBAYA=aig�Nl7T:Y?Ug
H=7T<>�G:=MhNh7@?BA"^�]�c�<>a*Ne8=XB8;Nl83Mlabm
:=MeXBg�yzMl:=<2:;NlWBa
M�7T?Kg�Nl7�NlEqNh7@:=?Ug
7T?~Nh:�NhWBa�RT7@\BMe8;MlSGù g�:Y?BRT7@?Bakm
8VNe8;R@:=A(ïzNhWBa�:=Ml7TAY7T?U8=RUgh:=EBMem*a�:=yÆa*üq�K:YMONlabXDC_p�s�CQNhaimeWB?B79m
8;R
Mhab�K:YMONeg4<>a
Nl8=XU8VNl8~ð���8=g4EBRTNh7@<D8VNhabRTSãMhaO��abm³NlabX{XqEBakNh:>m*:Y?Um*abMh?Kg�8=\K:YEqN�XB8VNe8"<D8;�U�B7T?UA
yzMh:Y<wNlWBaQõOR@:V��abgON�m
:=<><>:=?QXqab?B:=<>7@?U8VNl:=Me÷>��EB\URT7@?��4:=MlaLyz:=Ml<D8VN�:=y�^�]�c�Mhaim*:=MeXBg�Nl:
NhWBa"P�p�]��áyz:=Ml<>8;N�Mlab}~EB7@MhaiXãyz:YM�NhWUa�:=?BR@7@?Ba"m
8;Nl8=RT:YAUôqcÝN���8=g�XBabm*79XqaiX{Nh:(<D8;rYa�^�]�c
<�a
Nl8YXB8VNe8�Mlabm
:=MeXBg"8IvV8;7@R98;\BR@aãNlWBMl:=EBAYWøNhWBa R@7T\UMl8=MhS[ù g��qm
7Tab?Um*a��`abMhvYa
M>gO:=yäN���8=Mha{8=g�8
�BMh:`:=yäñÕ:=yäñÝm
:=?Um
a
�qN�Nhaig�Niô
�qm*7@a
?Um
aQ�`a
Mlv=abMbH�8ÙRT:qm
8=RTR@S�<>:qXq7TöUabXÇv=abMlgh7@:=?�:=ykgh:;yäN���8;Mla��BMl:Vv`7@XBabX�\`S��Bm*7@a
?Um
a

�`a
Mlv=abM_CØC���HIa
?U8=\BRTaig�gO7@<>�BRTa�m*:Y?~Nha
?~N�<>8=?U8;AYa
<>a
?~N���WB7TR@a�Xqa
R@7TvYa
Ml7T?UA�a
R@abm*NhMl:=?B79mÆ��:YEBMhñ
?U8;R9g�8=?UXøc�ý4ý�ý �4:Y?qyza
Mla
?Um
a�8=?UX±�~Ne8;?UXB8=MlXUg�Mlabm*:YMlXUg"Xq7@Mhaim³NlRTS�Nh:�NhWBa XqaigOr~Nh:Y��ô�p�N
CØp�s�C�H��qm*7@a
?Um
a��`abMhvYa
M3��8=gLEBRTNh7@<D8VNhabRTSÚgha
R@abm³NlabX�yz:YM�7T?~Nla
A=Me8VNl7T:Y?Ù:=y�8=?UXø8=mbm*aighgkNl:
^�]�c4Mlabm
:=MeXBg4yz:=M�NlWBaLyz:=R@RT:V��7@?BA�Mhai8=gh:=?Ug%,
�=ô�f�Ml:Vv`7@Xqaig�8�EU?B7�öKabXÆHqyß8=<>7TR@7@8=M�gOai8;MemeWã7@?~Nha
Mhyß8=m
akNh:DR@7T\BMe8;MlSDEUgha
Meg��
�qô�x�ÿGabMlg�Ml:=\BEUgON�7@?UXqa
üq7T?BA 8;?KX�ghab8;MemeWB7@?BAãmb8;�U8=\B7TR@7TNh7@abg���7�NlWÙghEB�B�G:=MhN�yz:YM�yzEBR@R�Nha
ü`N
RT7@?Brqg�ïßW~S`�Ga
MlRT7@?Brqg�Nh:�NlabmeWB?B79m
8=R�Mla
�G:=MhNlgeð6�

1Bô�f�a
Ml<>7�Neg�NhWBa�Xqa
öU?B7TNh7@:=?>:;y�õhm
:=R@RTaim³Nl7T:Y?Ugh÷�yz:=M�ai8=meW�WU8;Mlv=aig�NlabX�gO7TNhaYH;��7�NlWD8;�B�BMl:=�UMh7Tñ
8VNla�8=mbm*aighg4Mhaig�NlMh79m³Nl7T:Y?Ug�yz:YM�NlWBaLm*:=R@R@abm³Nl7T:Y?Ug�8Yg�?Ua
abXBabXÆôB�`7@?Um*a�NhWBa3�qm
7Tab?Um*aL�`a
Mlv=abM
�BMl:`XBEUm³N"��8=g�:=Ml7TAY7T?U8=RTR@S�XqaigO7@A=?UabXÙyz:=M�8=m
m
abglgkNh:D��:YEBMl?U8;R�R@7TNha
Me8VNlEBMla=HÆNlWBa�õz��:YEBMhñ
?U8;R4�U8;Me8=XB7TAY<>÷{��8=g�8YXB8;�BNhabXÙyz:YM�NhaimeWB?B79m
8=R�Mhab�K:YMONegLñ���7TNhWÚNlWBaã^�]�c3XB8;Nl8=\U8=gha
\Kaim*:Y<�7@?BA>:=?Uakm
:=R@RTaim³Nh7@:=?{��7TNhWB7@? �Bm*7@a
?Um
a3�qa
Mlv=a
MiH`ab8YmeW�^�]�c�8;MemeWB7TvYa�7@?UgONh7TNhEqNl7T:Y?
NhMlab8;NhabX 8Yg�8øõ�Nl7�NlRTai÷BHB7@?UXq7@v`7@XBEU8;R_Mhab�K:YMON�SYab8;Meg�WU8=?UXqR@abX 8=g�vY:=R@EB<>abg³þI79ghghEBaig
HB8=?UX
NhWBa37@?UXq7@v`7@XBEU8;R�Mla
�G:=MhNlg�WU8=?UXqR@abX 8=g>õl8;MhNh79m*R@abgl÷Bô

tu7�NlWãNlWBak8=\K:VvYa��U8=Ml8YXq7TAY< 7@?ã<>7@?UXÆHq7TN���8=g48�gh7@<��URTak<D8VNONla
M4Nh:>Xqabgh7@A=?ã8"RT:~8=XqabM�yz:YM
�qm*7@a
?Um
a��`abMhvYa
MØNhWU8;N�<D8;�U�KaiXLNhWBa�^�]�c���EB\BR@7T?D�4:=Mla�öUabR@XUgØ7@?~Nh:k�Bm*7@a
?Um
a��`abMhvYa
M�öKa
R9XBg
ô
^�]�c³ù g�m
:=?qöUAYEBMe8VNh7@:=?�Nl8;\URTaigØ��a
Mla4EU�GXB8;NhaiX3Nh:k�Ga
Mhyz:=Ml<�õOR@:`mb8;R~��Mh7TNhaigh÷UHba
üq�K:YMONl7T?BA�NhWUa
Mhaim*:=MeXBg�yzMl:=< ai8=meWÚ8;MemeWB7@v=a�Nh:Q��EB\BR@7T?��4:YMha>6kPQC�xK8VNhñ¤öKRTa>yz:YMh<D8VNiôØ^�WBaigOaDMlabm
:=MeXBg
�4abMha>NlWBa
?�m
:=�B7@abXÙNh:QNhabgON�v=abMlgh7@:=?Ú:;y�NhWBa{�qm*7@a
?Um
a��`abMhvYa
M�ghS`gONhab< HØm*:Y?~vYa
MhNhaiXQyzMl:=<
�L�0ïzR@:Y8=XBabXUð�8;?UX�7@?UXqa*üqaiXÆô�p�N�NlWB79g>�K:Y7T?~NbH�8=�B�BMl:Iü`7@<D8VNla
R@S\�e��2�2e2Q^�]�c�<>a*Nl8YXB8VNe8
Mhaim*:=MeXBg�8;MlaLRT:qmb8;R@RTS(ghab8=MlmeWU8=\BR@a�NlWBMh:YEBA=W�NhWUaLNhabgON��qm
7Tab?Um*a��`abMhvYa
M�ghS`gONhab< ô

¦b�*¦ Z ;=de`J>�BD9È^
^�WBa
Mla�8;Mla�yz:YEBM�N�S`�Gabg_:;yB7@?YNla
Me8=m*Nh7@:=?UgÆ7@?"8=?�x�p�c[\U8=ghabX3XB8;Nl8`þVgha
Mlv~79m*a��UMh:Vv`79Xqa
MÆyzMe8;<>a
ñ
�4:YMhr[ô
ðPX!;
>�ñ Z ;=@K>+d�H Z ;�>�L5B]de;EQk8�EUgha
Mk7T?~Nla
Me8=m³Negk��7�NlWÙ8{gOabMhv`79m*a"�UMh:Vv`79Xqa
MiHUyz:YM�a
üB8;<>�BR@a
8;?{7T?~Nla
Me8=m³Nl7T:Y?�:=y�8>ghab8=MlmeW�EUgOabM���7�NlW�8�m
Mh:~ghgOñd8;MemeWB7TvYa�ghab8;MemeW�gha
Mlv`7@m
a=ô

MP@K9!@¨ò�>�C=L5B]TJ;
>�ñ Z ;
>!L5B]de;Nò�>+C=L5B]TJ;
>=Q38�gha
Mlv`7@m
aL�BMh:Vv`79Xqa
M�7@?~Nha
Me8=m*Nlg���7TNhW�8>XB8VNe8
�BMl:Vv~79XqabM�EUgh7T?BA�NhWBa3x�p�cÝñÝf4PQ��H=yz:=M�a
üB8;<>�BR@a=H=��WUa
?(8�gha
Mlv`7@m
a��BMl:Vv~79XqabM�WU8;Mlv=aig�Neg
<>a*Nl8YXB8VNe8�yzMh:Y<w8DXB8VNe8��BMh:Vv`79Xqa
Miô



® ú û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

òó`b²§YDB]X%HU;
>¥ñóM�@K9!@Vò�>+C=L5B]TJ;
>=Qk8=?Ç8=EqNhWU:=M>�BEB\BR@79gOWBaig>8�XB7TAY7�Ne8;R�:=\q��aim³N>7T?¾8�XB8VNe8
�BMl:Vv~79XqabMbHIyz:YM�a*üB8;<>�BR@a=HV��WBab?(8kMhaigOai8;MemeWBa
M�gOEU\B<>7�Neg�WBabM��BMha
ñÕ�UMh7@?~N�7@?D8L�BMla*ñÝ�BMh7@?~N
m*:YRTR@abm*Nh7@:=?�ô

ðPX!;
>%ñ�M�@K9%@¨ò�>+C=L5BDTU;
>=QL8�gOai8;MemeW(EUgha
M�WU8=g4yz:YEB?UX(<>a
Nl8=XU8VNl8�Mlabm*:YMlXD8=?UX(��8;?~Neg�Nl:
Mha
NhMl7Tabv=aL8;?�8=glgh:`m
7@8;NhaiX(:=\B��abm³Niô

x�?BaÙ8=�B�BMl:Y8=meW¾Nl:±<D8;rYaQNlWBabgha�7@?~Nha
Me8=m*Nh7@:=?Ug{ghabm*EUMhaQ79g�NhWBa�EUgha�:=y��`abm
EBMla��`:qmer=a
N
CØ8IS=abM�ï¤�B�BC_ð³H[8;?KX{NhWBa�:;NhWUa
M�8=�B�BMl:Y8=meW{79g�\U8YgOaiX :=?�c�fu8=XUXqMhaighgOñÝ\U8=ghabX�Mhaig�NlMh79m³Nl7T:Y?Ugbô
cd?QNhWUa�m
EBMhMla
?~NL^�]�c�ghS`gONhab< HG��a�Ne8;rYa�NhWUa�R98VNhNhabMk8=�B�BMl:Y8=meWQgh7@?Um*a�7�NL79gkgh7@<��URTabMk8=?UX
7@g�ghEKï(m*7@a
?~N�yz:=M�NhWUaLghabm
EBMl7�N�SD?BababXBg�:=y�8=RTRÆ�U8=MONl?Ba
Megbô~^�W`EUgbHBm*R@ab8=M4Nla*ü`N�7@g�EKgOaiX(yz:YM�8=RTR
yz:=EBM�N�S`�Gabg�:=y�:Y�KabMl8;Nh7@:=?Ug�8=?UX 8;EqNlWBa
?~Nh79m
8;Nh7@:=? 79g��BMl:Vv~79XqaiXã\`S�meWUabmer`7T?UA�NlWU8VN�8>EKgOabM
ïz:=M��BMh:YA=Me8;<(ð�m*:Y<�aig�:=?URTS�yzMh:Y< 8L�BMla*ñdXqa
öU?BabXDgha*N4:;yÆ8=m
m
a
�qNe8;\BR@a�<D8=meWB7@?Baig
ôY�U�qCQm
8=?
\KaD8=XB:=�qNlabXÙ7T?ÙNhWBa�yzEqNlEBMla�7Ty�NhWBaD^�]�c�<�ab<"\Ga
MegL��7@ghWQNl: a*üBmeWU8;?UA=a�<�:YMha>gha
?Ugh7�Nl7TvYa
<�a
Nl8YXB8VNe8Bô

ô õItJ¡�tÆèBî�ê4ç�ö.÷ø��ë���èKtù��ç�ëúõáì��û¡Oîhí:�_èBîOê�çüõIt�è=t_íGèqîOê�ç

^�WBa�^�]�cØgOSqgONhab< 7@g�8�yzEURTR@S"Xq79g�NlMh7@\BEqNlabX�gOSqgONha
< ��7TNhW�MhaiXqEB?UXU8;?~N�XU8VNl8�7T?�ab8YmeW��U8=MONl7@m*ñ
7T�U8;Nh7@?BAkRT7@\BMe8;MlSE�bNhW`EUg�meWU8=?BA=aigØ7@?�:=?Ba�RT7@\BMe8;MlSL?Ba
aiX�\Ga��UMh:Y�U8;A~8VNhaiXkNh:L:;NlWBa
M�R@7T\BMe8;Ml7@abgbô
�BEBMhNhWBabMh<>:YMhaYHYai8=meWDR@7T\BMe8;MlS>7T?~Nla
A=Me8VNlabg4XB8VNe83yzMl:=<$<D8;?`SDXq7�ÿ[a
Mla
?~N�gO:YEBMem*abgbH=7@?Ugh7@XBa�:YM
:=EqNegO79Xqa�:=yÆ^�]�c��UMh:=��abm³NiH=��WB79meW(gh:=<>a*Nl7T<>abg�<>8IS�R@ab8=X�Nl:3NhWBa�a*üq79g�Nla
?Um
a�:;yÆ<>:=Mla�NhWU8=?
:=?Ba�R@a
AY7�Nl7T<D8VNla�m*:=�U7Taig�:;yÆ8;?>8;MhNh79m*R@a=ô=^�WUa
Mla*yz:=Mla��4a�?BababX�Nh:�m
:=?Ugh79Xqa
M�NlWBa�XqEB�BR@79m
8VNl7T:Y?
Xqa*Nlabm³Nl7T:Y? �BMh:Y\BR@a
< ô

ý��]� M�;=YD;
9%B]C?8

�`7T?Km*a�NlWBa"R@:qm
8=RØR@7T\BMe8;MlSãMla
�G:Ygh7TNh:=MlS{7@g�?B:;NLm*:=?~NlMh:YRTR@abX{\`S�^�]�c�gOSqgONha
< HKNhWBa�Xqa
R@a*Nl7T:Y?
7@g�XB:=?Ba37@?Q8;?�8=XBv~79gh:=MlS(��8ISYôB^�WBa"XqabRTa
Nh7@:=? 79g�7T?U7�Nl7@8;NhabX \`SãNhWBa�:YMh7@A=7@?U8;Nh7@?BAD��C�HBNhWUa
Nl8;MlA=a
N�^�]�c4XB8;Nl8=\U8=ghakXBa
R@a*Nhaig�NhWUakMlabm
:=MeXBg�XqEBMl7T?UA�NlWBa3�BMl:=�U8=AY8;Nh7@:=?(:=yØNhWUa37T?qyz:YMh<D8;ñ
Nh7@:=?>:;yÆ8=m*Nh7@:=?�Nl8=r=a
?ØHIöU?U8;R@R@S�8;?D8=RTabMON�<>abmeWK8;?B79gO< 7@g��UMh:Vv`79XqabX"Nh:3R@7T\UMl8=Mh7@abg�NlWU8VN�WU8IvYa
7T<>�G:=MhNhabX�NhWBa XB8;Nl8�Nl:�NlWBa
7@M>RT:qmb8;R�XB8VNe8;\U8YgOaig
H�8;?UXøNhWBa Xqa
R@a*Nl7T:Y?±7@?�8ÙRT:qmb8;R���C 7@g
Xqab8=R�N���7TNhW \`S(7TNlg�:V��?{<D8;?U8=A=a
<>ab?YN�ghS`gONhab< ô
^�WBa"x�p�cÝñÝf4PQ� XBa*öU?Baig�8�\U8=gh7@mk<>abmeWK8;?B79gO<w7T? Xqab8=RT7@?BA>��7TNhW Xqa
R@a*NlabX{Mhaim*:YMlXBg%,`8

Mhaim*:=MeX�NhWU8;N"7@g�Xqa
R@a*NlabXømb8;?Ú\Kaã7T?UXB7@mb8VNhaiXÚ\`SÙ8�gONl8VNlEUg�:=y�õlXqa
R@a*NlabXB÷ 7@?ø7TNlg�WUab8=XBa
Miô
^�WB7@g"g�Ne8VNhEKg3<>ab8;?KgLNhWU8;N�8;?Ú7TNhab< WU8Yg3\Ga
a
?øXqabRTa
NhaiXø8;?UXÙNhWUa
Mla*yz:=MlaD?B:�Mlabm
:=MeX�m
8=?
\KakXq7@glgha
<>7T?K8VNhaiX�yzMh:Y< 7TNbô`^�WB79g�<>abmeWU8=?B79gO< 7@g�7T?~NhabA=Me8VNlabX���7�NlW(R@:`mb8;RGXB8VNe8;\U8YgOa�<D8;?qñ
8;A=ab<>a
?~N(7T?u:YEBMD7@<��URTab<�ab?~Nl8VNl7T:Y?�ô4^_:ø7@?B7�Nl7@8;Nha�NlWBa�Xq:qm
EB<>a
?~N�XqabRTa
Nh7@:=?�H�NhWBaQR@:qm
8=R
8=Xq<>7@?B7@gONhMe8VNl:=Meg"<D8=Mhr�8�Mlabm*:YMlX�8=g�õhXBa
R@a*NhaiXB÷�7T?�NhWUa
7@M(8=Xq<>7@?B7@gONhMe8VNl7TvYa��K8;A=aYô�^�WB7@g
7T?qyz:YMh<D8;Nh7@:=?±79g�r=ab�qND7T?ÇRT:qmb8;R�^�]�c�Mla
�G:Ygh7�Nl:=MlSø8;?UX���WBa
?¾8ÙMhab<�:=Nha gO7TNha gONl8;MhNlg�Nl:
WU8;Mlv=aig�N�yzMl:=< NhWB79g4Mhab�K:~gO7TNh:YMhSYHV7�N�?B:;Nl7@m
abg�NlWBaãõlXqa
R@a*NlabXB÷3gONl8;NhEUg�\U8=ghabX>:Y?>NhWBa�<>abmeWU8;ñ
?B7@gh<wXqa
öU?BaiXã\`S�x�p�cÝñdf�PQ�"H`8=?UXãXBa
R@a*NhakNlWBaLMhaim*:=MeX>yzMl:=</7TNlg�R@:qm
8;RÆ^�]�c�Mhab�K:~gO7TNh:YMhSYô
p�N�NhWUa"gh8=<>a3Nh7@<>a�NhWUa"Xqa
R@a*NlabX�Mlabm
:=MeXBg�79g�<D8;Mlr=aiX{7T?�7TNlg�RT:qmb8;R_8YXq<>7T?QghSqg�Nla
< ôK^�WUa
gOSqgONha
<28=Xq<>7@?B79g�NlMl8;Nh:=M�mb8;?�öU?UX>XqabRTa
NhaiX>Mhaim*:=MeXBg�7@?>RT:qm
8=RU8=XB<�7@?>�U8;AYa�8;?UX>8=�B�BR@S�NhWUa
8;�B�BMl:=�UMh798VNla�:Y�KabMl8;Nh7@:=?Ugbô



Ó �e´hµY�~��´³¬
�G²��e¸q�b d¢�Ô¤�;¢��h �´hµ~¬b�~«b� ®È"

ý���� þ ;
Fú@A8UTIð�ahTJ@K9!;=TI��;=deC?>+TJX

cd? x�p�cÝñdf�PQ�"H~EU�GXB8;NhaiXã:YM4?Bab��RTS(8YXBXqaiX(Mlabm*:YMlXUg48=Mha�7@Xqab?~Nh7TöUabXã\~S(8ÙõhXU8VNhaig�Ne8;<>�U÷UH
��WB7@meW{79g�Xqa*öU?UabX{8=g�NhWUaLXU8VNhaL:=y�m*Mlab8;Nh7@:=?�HqXqabRTa
Nh7@:=?�Hq:YM�R@8;NhabgON�XB8VNlaL:;y_<>:qXq7TöKm
8;Nh7@:=?�ô
�`7T<>7@R@8=M(Nl:±Xqa
R@a*NlabX¾Mlabm
:=MeXBg
H�EU�GXB8;NhaiXuMhaim*:YMlXBg>?Ua
abXuNh:�\GaQ7@?YNla
AYMl8;NhabXÇ��7TNhWáR@:qm
8=R
XB8VNe8;\U8YgOa4<>8=?U8;AYa
<>a
?~NiôituWUa
?>8�öUR@a�7@g�meWK8;?BAYabX3:YM�8YXBXqaiX3Nh:LR@:qm
8;R`a
ü`�G:=MhN�Xq7TMlabm*Nh:YMhSYH
NhWBa�R98=gON(<>:`XB7�öKmb8VNl7T:Y?ÇXB8;Nha�:=y�NlWB7@gDöURTa�79g(meWU8=?BA=aiX�Nl:`:Uô���EBMh7@?BAøai8=meWÇ:=�Ga
Me8VNh7@:=?ØH
NhWBa�XB8;Nha :;y�NlWBa�R98=gON�WU8=MhvYabgONh7@?BA�79gDgl8Iv=abX�H�8=?UX±7TND7@g>m
:=<>�U8;MlabX±��7�NlW±NlWBa�XB8VNla :;y
ab8=meWÙöUR@aDEB?UXqabM3RT:qmb8;R�a
ü`�G:=MhN�Xq7@Mhaim³Nh:YMhSYôÆp�?`SQöUR@aD��WB:~gOa>R98=gONL<>:qXq7TöKm
8;Nh7@:=?�Nh7@<>aD7@g
?Ba
��a
M"NhWU8=?�NhWUaãR98=gON�WU8=MhvYabgONhabX�Nl7T<>a{7@g�7@<��G:=MhNhaiXø7@?YNl:QNlWBaãR@:qm
8;R�x�p�c3Mla
�G:Ygh7�Nl:=MlS
8;?UX>7TNlg4XB8VNlabgONl8;<>�>79g�8;R9gh:�meWU8;?BAYabXÆôYCØ8VNla
M���WUa
?(8LMla
<>:;Nla�Mhab�K:~gO7TNh:YMhS�7@glgOEUabg�8kyzMlabghW
WU8;Mlv=aig�Nl7T?BAkMlab}~EBabgONbHV:Y?BR@S3NhWBa�EU�GXB8;NhaiX�8=?UX�?Ba
��<�a
Nl8YXB8VNe8�79g�Mla*NlEBMh?UabXÆô;^�WB79g�XB8;Nl8k7@g
��Mh7TNONla
?ã7@?~Nh:�NhWBak7@<��G:=MhN�Xq7TMlabm*Nh:YMhS>8;?UXãR@8;NhabM�m
:=EBR9X(\Ga�7@?~NhabA=Me8VNhaiXD7@?YNl:"R@:qm
8;RÆghab8=MlmeW
7T?~NhabMOyß8Ym*aYô

ý��å� M�`ba§YDB]de@K9!BDCE8�MP;
9%;=de9%BDCE8

^�WBa
Mla"8;Mla3<D8;?`S�mb8=ghabg�7T?���WB79meWQXqEB�URT79m
8;Nh7@:=?�<D8IS�:qmbm*EBMiôU�B:YM�a
üq8=<>�BRTaYHU:Y?Ba3�U8;�Ga
M
<>8IS>\Gakm
:;ñd8;EqNlWB:=MlabX>\`SD8;EBNhWB:YMlg�8VN�<"EBRTNh7@�BR@aL^�]�c�gO7TNhaig48=?UXDNlWBakMhab�K:YMON�7@?UXqa
üqabX(\`S
NhWBa�Mlabgh�Kaim³Nh7@v=a��kCØgbô;ý�gh�Kaim*798;R@RTS37@?DCØ8Y]���HiNlWBa
Mla�8;Mla4<�EBR�Nl7T�URTa�x�p�c�Mla
�G:Ygh7TNh:=Ml7@abg_��7�NlW
:Vv=a
MlR98;�B�B7@?BA{m*:=R@R@abm³Nl7T:Y?Ugbô�^Ø:�8=mbm*:Y<�<>:qXB8;Nha�ab8=meW�R@7T\BMe8;MlS[ù gk�G:=R@7@m
S�8;\G:=EBN"XqEB�BR@7@mb8VNla
Mhaim*:=MeXBgbH`NhWBa�^�]�c�gOSqgONha
<��BMl:Vv`7@Xqaig�8><>abmeWU8=?B7@gh<òNhWU8;N�Xqa*Nlabm*Nlg��G:Yglgh7T\BR@a�XqEB�URT79m
8;Nhabg
\~SDgh7T<>7@R@8=Mh7TN�S>:;yØrYa
S><>a*Ne8=XB8;Nl83öKa
R9XBg�RT7@r=a�Nh7TNhR@aL8=?UX(8=EqNhWB:YMbô~cÝN�NhWBab?{8=RTabMONeg�NhWUakR@:qm
8=R
gOSqgONha
<ò8=Xq<>7@?B7@gONhMe8VNl:=M�:=y_�G:YglgO7@\BR@aLXBEB�BR@7@mb8VNha3Mlabm
:=MeXBg4Nh:>v=abMh7TyzSã8=?UX Xqa
R@a*Nla=ô

ÿ �Ùê4ç�í�¡Oì.r`î�ê�ç.r

cd?"NlWBa�öUMlgON�g�Ne8;A=a�:;yKNhWBa�^�]�c_�BMl:;��abm*NbHVCØ8Y]��Ú8;?UX�CØp�s�C{7T?Kg�Ne8;R@RTaiX�^�]�c�gOSqgONhab<>g�8=?UX
ab8=meW�gO7TNhakWU8=g�ghWU8;MlabX(8=�B�BMl:Iüq7T<D8VNla
R@Sg1�2=J NlabmeWB?B79m
8=RKMla
�G:=MhNlg4��7TNhW{ab8=meWã:;NhWUa
Miô~��:;NlW
�4abMha{8;\BR@a(Nl:Ù8;EBNh:=<D8;Nh79m
8;R@R@S�WK8;Mlv=abgON"?Bab��RTSø�UEB\BR@7@ghWBabX±<>a*Nl8YXB8VNe8�yzMl:=< :;NlWBa
M>gh7�Nla
:=?�8�XB8=7TR@SD\U8=gh79g
ôqCØp�s�C�8;R9gO:�R@:Y8=XBabX>NlWBaLWU8;Mlv=aig�NlabXDMlabm
:=MeXBg�7@?~Nh:�7�Neg�?U8VNl7TvYa�R@7T\UMl8=MhSYH
NhWBa"�qm
7Tab?Um*a��`abMhvYa
MiHq8�ghSqg�Nla
< a
ü~Nla
Ml?U8;R[Nl:�NhWBa�^�]�c4�BMl:;��abm*N�Mla
�G:Ygh7TNh:=Ml7@abgbôBxk�û� WU8Yg
öU?B79gOWBaiX�NhWBa(p���]�Cá8;?KXÚ�B8;?UXq798{NhMe8;?KgOR98VNl7T:Y?�<>:qXqEBR@abg"8;?UXÙNhWUa
S���7TR@R�\GaãXqa
�URT:VSYabX
gO:`:=?Øô�tÙa�8;Mla>8=R@gh: �4:YMhr`7@?BA :=?Ú7@<��URTab<�ab?~Nl8VNl7T:Y?ø:;y�8 EUgha
Mhñ¤yzMl7Tab?UXqR@S�8=XB<�7@?B79g�NlMl8;Nh:YM
�U8;AYa�yz:YM�Xqa
R@a*Nl7T:Y?{8=?UX{:;NlWBa
M�ghSqg�Nla
< <D8;?K8;A=ab<>a
?~N��4:YMhr[ô
��EBMl7@?BA"NlWBaL7T<>�BR@a
<>ab?YNe8VNl7T:Y?�Hq:=?BaL:=y�NhWBa3<>:~g�N�gO7@A=?U7�öKmb8;?~N��BMh:Y\BR@a
<Dg�7@g�NlWU8VN�EB?qñ

}YEK8;R@7�öUaiX(�3�¾Xq:`abg4?B:;N�<D8VNemeW(�4abRTR[��7TNhWãNhWBakgO:Y�BWB79g�Nl7@mb8VNhaiXD<>a*Ne8=XB8;Nl83yz:YMh<D8;Nlg4EUgOaiX
\~S>NlWBaL�U8;MhNh79m*7@�U8=?YNeg
ô`^�WBaL<D8;�B�U7T?BA~g
H`aigO�Gabm
7@8=RTR@S>NhWBa3ghEB\q��aim³N�<>8=�B�B7@?BAUH`79g�8;R9gO:�Xq7�ï�ñ
m*EBRTNbH;8=?UX"7@?�<>8=?`S"m*7@Mlm
EB<Dg�Ne8;?Um
abg_NhWUa�gha
<D8=?YNl7@mbg�:;yK:YMh7@A=7@?U8=R~XB8;Nl8k79g�RT:~g�NiôI^�WU7@g�m
:=EBR9X
\KaL�U8=MONl7@8=RTR@S(gO:YRTvYabXã\~S�Xqa*öU?U7T?BAD8�}~EU8;R@7�öKabX{�L�u�BMh:=öUR@a�yz:YM�NhabmeWU?B7@mb8;R[Mla
�G:=MhNlg%�~WU:V��ñ
a
v=abMbH=NhWBaLgONl8;?KXB8;MeX(Xqa
öU?B7TNh7@:=?ã7TNlgha
RTyØ79g�Nl7T<>a
ñÝm
:=?UghEB<>7T?UA�8;?KXD7@g�:YEqNlgh7@XBa�NhWUakglm*:Y�Ka�:;y
^�]�c³ô;t�a�7T?~Nhab?UX�Nh:�gh:=R@7@m
7�N�8YXBXq7TNh7@:=?U8=Rq�U8;MhNh79m*7@�U8;?~Neg�yz:=M�^�]�c�8VyäNla
M�NlWBa�m*EBMlMla
?~N�Mh:YEB?UX
:;y�NhabgONh7@?BA�m*:Y?Um*R@EUXqaig
ô_^�WBaD7T?U7�Nl7@8=R�MhaigOEUR�N3:;y�EUgh7T?UAQx�p�cÝñdf�P��28Yg38{<�aimeWU8;?U7@gh<0yz:YM
gOWU8=Mh7@?BAkXB8VNe8�7@?UXq79m
8;Nhabg_NlWU8VN4x�p�cÝñdf�PQ�±7@g�8RxUa*üq7@\BRTa�8=?UX��G:V�4abMOyzEURY��8ISkNh:38;EqNl:=<D8VNla
8;?UX{g�Ne8;?UXU8;MeXq7��baL<�a
Nl8YXB8VNe8�a
üBmeWU8;?BAYa=ô



® 3 û ��¬b�i�3���Y«3°K��É>�l¢�¬
�ä¥

��t��àtØéAtØç�í:tJr

®b¥���¬³�;��¡e©q²�¥�©`¬b�~�>°G¬
«i�!�l�i©K¶4¥[Þ ú�$!$!$ à��Õ¦ ¶�­ Ó ²4°bìB���e¡d��«b�(¬b�`�>���e¸~���³£=�3�e�V¢��b§Ø¬~�����i»`¬
����£
����¡Ý¢d ���»~É=¢��³������«b�¹¢O¬b�K°K��»Y O¬* d£��=¥��b�iÉY ��~¬b�U�b§�®��3�l ���´³¬b��­=�V´l���h¢Õ£�§9�
 4Ô¤�Y§@�b ���¬
¢����b�D­=´l���l�~´e�i©
j+®i© ú �%"*Ü ú��!$ ¥

ú ¥��4 O¬³�b¬b�~�=©�°Ø¥�©ø¶�µ`¬b�Y«Y©øÄL¥�©_��¬
 �´e��¬
ÜÕ½��b�����~¬=© · ¥�©Ú°G¬b«b�!�e�b©�¶4¥ø¬b�~� ÃÆ¬b�e¸q´O¨I�i©Ú®�¥
ÞÕ®È­!­�� à�� ­ Ó ®4² Ó ­Aì ­V¢O¬b�Y§@�b O�D¸Y ��b¸q�i¡�¬
�G§9�
 ����V¢��l ��~�l¢4�3�l¢O¬*Ü¤¡d�e¬
 �´Oµ~���~«	�Y¥`Ô¤�(Ã� ��V´l�e�³�Y���Y«i¡��
§
¢�µY��®�¶�½$­=ÔÕ��½D���ÇÔÕ�V¢��l ��~¬
¢����i�~¬b�K¶��i�=§9�l ��l�~´e���b�D½>¬b�~¬b«b�e�3�e�V¢��b§[��¬
¢O¬;©Y¸Y¸K¥ ú�$ �*Ü ú ® �

";¥ · ¬
 ��`¬b�U©$­B¥2¬b�~� ¶�¬
 d ³©$°Ø¥ Þ ú�$!$%$ à
� ÔÕ�V¢��e«
 O¬
¢����~«=© ¦ ¬*�;��«I¬*¢����~« ¬b�~� ®4�~¬b�¹£e�lÜ
���~«2âØ¸= ����;¢u®� �´Oµ~���I�e¡ Ó µ= ��iÉY«iµ���¸q�l��¶��¹¢O¬*¢����b��°K���Y¨=���Y«òÞ9¢�µY� ��¸q¶��¹¢óÃÆ ��
ÖÕ�e´l¢ à �=¥
¶�É= d ��e�V¢ ­;´e���e�~´e� Þä¡d¸q�e´l�T¬
�$��¡d¡dÉ~� µ~�b�~�bÉY  �b§òâØÉY«i�e�Y� ��¬
 ¸¯`�l�T� à ��­=© ziú ­*Ü z " � ¥
µV¢d¢�¸?ì ÂbÂ
´e�b«i¸Y ����V¢�¡e¥ ¡d�b¢��b�K¥ ¬b´i¥ ÉY¨~Â
�Y�V´eÉY�3�e�V¢�¡OÂb�=��¡d¨ $ Â $!$ Â $%$ Â�® z Â�­+�iÂ

3 ¥�°K¬b«i�%�e�i©U¶4¥~¬b�~��ª_¬b�>�=��­=�b�3¸q�e�ä© · ¥GÞ ú�$!$ ® à�� Ó µ~����¸q�e��®� �´Oµ~���I�e¡�Ô¤�~�¹¢���¬
¢����I�!ì~Å�ÉY�����=���Y«
¬L���³¼�Üß»`¬
 d ����l 4���V¢��l ��i¸q�l O¬
»~�����¹¢Õ£�§T O¬b�3�l¼��b �¨��Y¥~ÔÕ�DÃÆ ��V´e�e�e�Y���~«b¡4�
§Æ¢�µ~��®�¶�½DÂ
ÔÕâ_âØâ
�i�b���V¢
¶��b�Y§9�h ��e�~´e���b�>����«i�¹¢O¬b�G°K��»Y O¬* ����e¡e©`²��I¬
�~�i¨i��ªÆ®�©��iÉY�~� ú 3 Ü ú%� © ú%$%$ ®i©~¸~¸U¥=j 3 Ü zIú ¥

jV¥�°U��ÉU© û ¥�© ½>¬b�¹£V©óÄL¥�©��BÉY»`¬
�� ³© ½�¥ ¬
�`� ¦ �e��¡d�b�K© ½�¥ó°Ø¥ÛÞ ú�$!$ ® à�� ®� �´ Üw®4�
��®4Ô�­=�h ��=��´e��ÃÆ ��
�;���Y�h Ú§9�
 ø����«i�¹¢O¬b�(°U��»Y O¬
 d£ Á~�³�Y�h O¬
¢����i���Y¥���Ü¤°K��» ½>¬b«i¬%�e���Y�i©g�=Þ 3Và ¥
µV¢d¢�¸?ì ÂbÂ*¼�¼�¼�¥ �Y����»K¥ �b �«IÂb�=����»`Âb¬b¸= ���� $ ®*Â*����ÉqÂ $ 3 �T��ÉK¥ µV¢��3�

z ¥�°G��¶�Þ ú%$!$ ® à�� ½>®�²�¶ã¢�����É~»~�����k¶��b ���¶_ ��i¡d¡Ý¼�¬b��¨��Y¥ ¦ �l¢¤¼��b �¨����e�I�e���i¸Y�3�e�V¢Æ¬
�`��½>®4²�¶
­V¢O¬b�`�Y¬
 O�=¡����L´e�i©Y°K��»Y O¬* d£��
§_¶��i�Y«b ��e¡d¡e¥~µ;¢d¢�¸Wì ÂiÂ*¼�¼�¼�¥ ���V´i¥ «i�*�YÂ
��¬* �´*Â
��¬* �´ ú �=´i¥ µV¢��3�

�V¥�°B£Y�Y´hµU©Æ¶4¥�Þ ú%$!$ ® à�� ½��l¢O¬b�~¬
¢O¬ · ¬
 ��I�e¡Ý¢����Y«(¬b�`�ã¢�µ~�"��¸q�e��®� �´hµY���I�e¡�ÔÕ�Y��¢���¬*¢����i���Y¥�®�²�°
½��b�;¢�µY�¹£�²��e¸q�b d¢ ú ®��V©q®4ÉY«iÉY¡Ý¢ ú%$!$ ®i¥qµV¢d¢�¸Wì ÂbÂ*¼�¼�¼�¥ ¬
 ��ä¥ �b �«IÂ
�Y�l¼�¡d�¹¢d hÂ ú ®6�iÂb�3µY¸K¥ µV¢��3�

� ¥�½�´*¶����e����¬b�~�U©Ø½�¥�©[½�´³®� d¢�µ;É= ³©B�k¥�©������l �¡d´OµK©[­B¥K¬b�~�����e��¡d���l ���¥ØÞ ú%$!$iú à�� ¶�µ~¬b�����e�~«b�e¡�§@�b 
­;�l ��;��´l��Ã� ��*�;���Y�l �¡�løµY�e��Ô¤�3¸q�b d¢����~«�½��l¢O¬i�Y¬
¢O¬����k����«b�¹¢O¬b�`°U��»Y O¬
 ����e¡��=¥I��Ü¤°U��»L½>¬b«i¬%�e���~�b©
� Þ 3Và ¥`µV¢d¢�¸Wì ÂbÂ*¼�¼�¼�¥ �Y����»K¥ �
 �«VÂb�=����»`Âb¬
¸Y ���� $Iú Â*�3´e´e���e����¬b�~�`Â $ 3 �3´e´e���e����¬i�~�U¥ µV¢��3�

­;¥�Ä��V´OµK© Ó ¥�© ¦ �eÉY ��
¢�µK© · ¥�¬
�`� ��¬e£V©�½�¥�Þ ú%$!$ ® à�� ²��e�`¬* O�YÉ~¡Èì�¶_ ��i¡d¡ÝÜß»Y ��³¼�¡d���~«{âØÉ= ��i¸q�³¬
�
¡dÉY»=ÖÕ�e´l¢�«I¬*¢��l¼�¬e£=¡��;��¬k¬�´e�i�3�3�b�"´l�T¬
¡d¡d� ¯`´³¬*¢����b�>¡Ý£=¡Ý¢��e�2Þä����¶ à �Y¥=ÔÝÁÆ°K®ø¡�¬
¢��e�����¹¢����3�e�l¢dÜ
���~«eìB­;É~»;ÖÝ�e´l¢�²��l¢d ����e�b¬b�U���>¬ ¦ �l¢Õ¼��b �¨I�³��âØ�;�;�¹ ��i�Y�3�e�V¢³©`��¶�°G¶4©~��É~»~�����K©~��µY���=©~��­Y®

® $ ¥�­;É~���e��¬
�K© · ¥ ¬
�`� Á~�³¿B© â�¥ ®�¥ Þ ú�$!$ ® à � ® ÁY O¬b�3�h¼��b �¨ §@�b 
Å�ÉY���T�=���~« ��¸q�e� ����«b�¹¢O¬b� °U��»Y O¬
 ����e¡��=¥ ��Ü¤°K��» ½>¬
«I¬��e���~�i© �;ÞÕ® ú à ¥
µV¢d¢�¸?ì ÂbÂ*¼�¼�¼�¥ �Y����»K¥ �b �«IÂb�=����»`Âb�Y�l´e�e�k»q�h  $ ®*Â*¡dÉ~���e��¬
�qÂ�® ú ¡dÉY���l��¬b�K¥ µV¢��3�

®%®i¥�ª_¬b� �=� ­;�i�3¸q�e�ä© · ¥ ¬b�`� °K¬b«i�%�e�i© ¶4¥ Þ ú%$%$!$ à�� Ó µ~� ­=¬b�V¢O¬ Á~� ¶��b�YÜ
�I�l�;¢����b� �b§ ¢�µ~� ��¸q�l� ®� �´Oµ~���I�l¡ ÔÕ�~�¹¢���¬
¢����I���Y¥ ��Ü¤°K��» ½>¬
«I¬��e���~�i© z Þ ú à ¥
µV¢d¢�¸?ì ÂbÂ*¼�¼�¼�¥ �Y����»K¥ �b �«IÂb�=����»`Â*§9�l»Y �É`¬* d£ $!$ Â*�i¬
�`�=�e¡d�i�3¸q�e�¹Üß�I¬
�TÂ $Iú �i¬
�`�=�e¡d�i�3¸q�e�¹Üß�I¬
�ä¥ µV¢��3�

® ú ¥�l{�e��»q�e�ä©;­q¥�©IÄ�É~�
�l�i©��Y¥�©;°K¬b«b�!�e�i©Y¶4¥V¬b�`�ûl{�i�¹§9�b©=½�¥qÞÕ®6­%­ � à�� ��É~»~�����"¶��b ����3�l¢O¬b�~¬
¢O¬�§@�b 
 ��e¡d�bÉY �´e���=��¡d´l�
�i�l d£��Y¥YÔÕ�V¢��l ��~�h¢�²�ÁG¶_Ü ú 3 ®È"=©`§T¢�¸?ì ÂiÂ³§@¢�¸U¥ ��¡d�ä¥ �³�YÉ`Â
���YÜß�Y�b¢��e¡OÂ³ d§9´ ú 3 ®6";¥ ¢d¿=¢


