
���������
	����������� �����������������������! "�$#����$%&�$')(*�+(,��-�'
-/.0(,���214365�������798:��%;(,��'����=<�5�'��>(,��-�'

?�@BA,CEDFDHG)IEJKJMLONQPR@QS;T�CVUQCVWYXBZFT[X\T�]$LONQ?�@�^�_QI`Cba
LdceJBZfDHghDHi\DjT/C`k,l+TmCEG)T�DH]jnVN\o$gYT�JKJQIbp�JKgYqETm]HZjghDfn4C`k*r&Tmst_BJKCEWYCEuVnEN
o$gYT�JKJQIKNBv$iBZfDH]jgwI
a�x$TmUBI`]jDjG)TmJVD�CEk*yMI`Dj_KTmGbIzDjgws�ZmNKp�JBg{qVT�]tZFg{Dfn|C`k�}>I`WYg{k~CE]HJKgYIBN
ce]jq
gYJKTENKp/@ PR@ v�@

�����t�t�����[�
�,�V���E�j�~�e�f�t���m���V�f�t�e�H�`�f�t�����)�f�������
���\�H���h���m�b�z�j�e�f�t�$�����F�d���e�f���H�f�E�f���������j�b���f���f�t���h��� �m�F�b�m¡

�¢�f���t�H£h£����$£h�z�t�m£Q¤`���[�`�F���f�����m�V�V�f� ¥E��¦��m�z�,��¡��f�����f¤z�
���f�t���V�����F�����t�>¡Y���V�H�f���[�/�m¡;�$§[�t�m¦��H�e�f���>�[¨`©��H�H�
ª¬«��,�����+�m�����V�f��O�������F�����e�f���j�f�V�f���
����£{���f§[�/�t�t£�£��d���®�f�V�¯¡°���d±��t£h�®�m¡��f�V��§[�t�m¦��H�e�f�����[¨`©��t�H�¯ª
���V�H�f� �����e¦��m£�£`�t�t£�£��&���f�,���e�t�$���d�f�V�*�V� ����±��t£h�$��¡Bª²���
�$�m£��e�����¯���f� �m�R���V�H�f�*�f�V�,�f¤z�
���f�t�d�E�h���F�����t�
¡Y���V�H�f���[����¡&ª=�����������V�¢³K�H�f�t�z�f�h�m¨V£h�m´
�°« �[«�´\�����f�V��¦�� �V�h��£Q��¥E�h���m¡;ªµ«
¶ �E���E�f�[�\�m�e� �������F�����e�f�V�H�f�V�f�;�V�f��O�H�Q�f��¨\�;O�H�e·��j¸��t���t�z�R����§[�H�[¦��H�e�f���*�m�V�f��¦���¹ ���f���m�$�E�f�[¨V£h�H¦��t´

£���ºO���f�t§m�����e�F���f���[�4�m�>�m�H�f��O���e�E�e¡°�m�H�+�����V�f� ¥E��¦����f���[�B´V���V�H�f���f�����e�[£��E�f�h�m�)�f�¯�f�����E�f�[¨�£��t¦»����¡Y�[�V�
�
�¢�f�H�F���f��O�t£¢·����¢�f�$��¼��H���f�[�E�½�¾·E�\�¿¦��j�f���`�B«�À����j¥���¦���£���¡w���;�m�H�f��O�&�e�V�e¡w�m�t�*�m���E�f� ¥V��¦����f�h�m�����R¨V�f���HÁV·
�E�f�t�e�t�z�f� �K«

Â Ã ')(*��-|7M5��>(���-�'

r�_KT4XKgYZFDHIEJBs�T)k~iKJQs DjgYCEJC`k�IMs�iK]HqET)CV]/ZFiB]Fk½IVs�T4ÄÅIEZHZFgYuEJBZ�DjC�TmIVst_ÆUQCVg{J�D4Ç¬C`k�DH_KT|T�G�ÈQT[XKX\gYJKuÉZjUBIEs�T
Dj_BT¯Zj_KCV]FDHTmZFD�X\gwZFDHI`JQs�T¯ÊQËFÇ&Ì�C`k�ÇÉDjCbÄÍ@�P
g{JQs�T¯Ê)gYZ�JKCED�XKghÎRT�]HT�J�DjgwI`ÈBW{T�IzD�ÄÏCVJKT¯C`k°DjTmJ4iBZjTmZ>DH_KT�ZFgYuEJBTmX
X\gwZfDtI`JBs�T�k~iKJQs DjgYCEJ¿N`Ð�_Kgwst_/I`uV]jTmTmZ;Ð�g{Dj_�Ê+iKU�DHC�Dj_BT>Zjg{uVJ;@¿c�D,gwZ¿Ð>T�WYW\X\T�ÑBJBTmX¯k~CV]*I+s�WYCVZjTmX¯CVÈ\ÒfTms�D,IEJBX¯DHIEÓET[Z
CEJbX\g{ÎRT�]HT�J�D�Zjg{uVJBZ,g{JQZFgwX\T$IEJBX�CEi\DtZFgwX\T�Dj_BT�CEÈ\ÒfT[s D[NE]HTmZjUQT[s DjgYqETmW{nV@&ceJ�DH_KT�k~CEWYWYCzÐ�g{JKuQNEÐ>T�Ð�g{WYWzÒfiBZFD�ZjUQT[I`Ó�C`k
Dj_BT>X\gwZFDHI`JQs�T�k~iKJBs DHg{CVJ�k~CV]&È�C`DH_/DH_KT>ZjgYuEJKT[X�I`JBX�Dj_KT>iKJBZjgYuEJKT[X�qETm]HZjgYCEJ;@¿vÔqzI`]Hg{T�Dfn¯C`kQs�CEJ�Dj]Hg{ÈBi\DjgYCEJBZ*X\T[I`WwZ
Ð�g{Dj_®Dj_KT�s�CEG)UKi\DtIzDHg{CVJ6CEk&DH_KgYZ�k~iKJBs DHg{CVJ�I`JBX6ghDtZ�iBZjT�g{J�qzI`]HgYCEiBZ�I`WYuECV]jg{Dj_BG)Z>CEk*uVT�CEG)T�Dj]HnbUK]jC\s�TmZHZFgYJKuB@
ceJGbIEJ�nÕsmIEZjTmZ/Dj_KT�s�CVG�UBi\DHI`DjgYCEJIEg{GbZ�DjCzÐ�I`]tXKZ�DH_KT�ZFgYJKuEiBWYIE]�ZjT�D)C`k�DH_KT4k~iBJBs DHg{CVJ;N�gÖ@ TV@{N�DjCzÐ�I`]tXKZ

U�CEgYJVDtZ>Ð�_KT�]HT$DH_KTdk~iKJBs DHg{CVJ6gwZ>JKC`D�ZjG�C
CEDj_;@�r�_KC�ZFTdUQCVg{J�DtZ�WYgYT+CVJbDj_BT¯s�i\D�W{C\s�iBZ¯Ë~G)TmX\gwI`W�I`×
gwZmN
ZjÓETmW{T�DjCVJQÌ
C`k*Dj_BT�g{JKUBi\D$ZF_QI`U�TE@�Ø�T[s�T�J�DHW{nVNKI�ZjiK]HqETmn|C`k&Dj_KgwZ�DjCVUKgws¯_BIEZ�È�T�TmJ®uVg{qVT�J®È
n®}�_KCEg;IEJBX�?$IEJÚÙ ÛzÜ�@
r�_KT�X\gYZFDHIEJBs�T/k~iKJBs�DjgYCEJÉgwZ¯I`WwZFC|Dj_KT�q
gYZHs�C�ZFg{Dfn®ZjCEWYi\DHg{CVJMC`k�DH_KT�Tmg{ÓVCEJBIEW¿T[ÝViQIzDjgYCEJ!Þ�ß)à,ËfÇ¿ÌmÞ�á�âE@+c�DHZ

J
iKG)T�]HgYsmI`W,s�CVG�UBi\DHI`DjgYCEJMgwZ+JKC`D+Dj]Hg{q
gwI`W*ÈQT[s�IEiBZFT�ghD�gwZdI6_
n
UQTm]jÈ�CEWYgYs/TmÝ�iBI`DjgYCEJÉIEJBXÉIEJMg{JBghDHgYIEW{WYnMZFG)C
C`DH_
k~]HCEJ�D�G)IOnMXKT�qETmW{CVUãZjg{JBuEiKWwI`]HghDHg{T[Z)Ë½Zj_KC\stÓ
ZtÌ+IEZ+g{D�UK]jCVUBI`u�IzDHTmZm@/A�]HTms�gYZjT�WYn®Dj_KTbWwIzDjDjT�]�È�T�WYCEJBu4DHC6DH_KT|s�iKD
WYC
s�iBZm@Ær�_BT®s�CEG)UKi\DtIzDjgYCEJC`k$q
gwZjs�CVZjghDfnÆZFCVW{iKDjgYCEJBZ�Ð�ghDH_äDH_KT6WYT�qVT�W�ZFT�D�G)T�Dj_KC\XäCEk¯å+Zj_KT�]�I`JBX!P
T�DH_KgYIEJ
Ù{â � N¯âmæzÜ+UK]HCzqET[X!DjCÔÈQTÆIäqVT�]HnÔU�CzÐ�Tm]Fk~iBW+IEUKUK]HCVIEst_¿@�çµ_KTm]jT[IEZ|T[I`]HW{gYT�]6g{G)UKWYT�G)TmJVDtIzDHg{CVJBZ4_QIOqETÉÈ�T�TmJ
C`k$s�CEG)UKWYT�×\g{DfnÕè)Ë¾éêWYCEu�éÉÌ�N�gYJÕDj_KT®J
iKG/È�T�]béëCEk�uE]HgYXäJKC\X\TmZmN�?�@�^�_BIECÔÙ � â Ü�]HTms�T�J�DjWYnãUB]jT[ZFTmJVDHTmXäIEJ
I`WYuECV]jg{Dj_BGìC`k�s�CEG)UKWYT�×\g{Dfn6è)Ë½éãÌ @�r�_KgwZ�IEW{uVCE]HghDH_KGìgYZ�_BTmIOq
g{WYn|iBZjTmX®gYJ®Dj_KT�UK]HTmZjT�J�D�Ð�CV]jÓR@
r�_KTãW{TmqET�W+ZFT�DHZ6C`k�DH_KTÚXKgYZFDHIEJBs�T�k~iBJBs DHg{CVJíC`k/yîI`]HTMDj_BTÉC`Î�ZjT�DHZ6C`k/yäN�Ð�_Kgwst_íIE]jTMCEk�UBI`]jDjgws�iBWYIE]

gYG�U�CE]jDHIEJBs�T>gYJ)}�CEG)UKiKDjT�]�v$gYX\T[X�xdTmZjgYuEJ6Ë¾ZFTmT�TV@ uQ@>Ù{âmÛzÜ°Ì&I`JBX�I`WwZFC+I`UKU�TmIE],g{J�G)I`Dj_KTmGbIzDjgws�IEW
G�CV]jUB_KCEWYCEuVn
Ù{âmïOÜ�@�Ø�TmZjiKW{DHZ+CEJÉDj_KT)X\gwZfDtI`JBs�T�k~iKJBs�DjgYCEJÚI`JBXÉghDtZ+IEUKUKWYgYsmIzDHg{CVJ�DjC®ZF_BIEUQT�gYJVDHT�]H]jCVuVI`DjgYCEJ®k~CE]/}>v$x�ðE}>vdy
GbIOn4I`WwZjC�È�T¯k~CEiKJQX6gYJ®Dj_KT�]HTms�T�J�D�ÈQC
CVÓ|È
n6A�IzDH]jgYÓzI`WwI`Ó
gwZ�IEJBX6yÉI`T�ÓzIOÐ�I6Ù{âmÛzÜÖ@
r�_KT/XKgYZFDHIEJBs�T�k~iBJBs DHg{CVJMCE]dC`Dj_BT�]�k~iKJQs DjgYCEJQZ�NRÐ�_Kgwst_�qzI`JKgwZF_�T�×KIEs DHW{n�IzD$Dj_KT�CEÈ\ÒfT[s D$CEk�g{J�DjTm]jT[ZfD[NB_BIOqVT

I`WwZjCb]jT[s�T�gYqET[X�uE]HTmI`D$IzDFDHT�J�DjgYCEJ�Ð�g{Dj_Bg{JÚ}�CVG)UKi\DjTm]+l+]tI`UK_BgYsmZ/Ë½ZjT�TVNQTV@ uQ@�Ù ñ\N�ò�N*âmózÜ°Ì�ceJ�UBI`]jDjgws�iKWwI`][NQIVXKI`UKô
DjgYqETmW{n6ZFgYuEJKT[X4X\gwZFDHI`JQs�T+ÑBT�WwXKZ�Ë¾v$x+õ�ö ZtÌ�Ù ñOÜ¿UK]HCzqETmXbDjC)ÈQT�I�qETm]HZHIzDHg{WYT¯I`JBX6iKJKg{k~n
g{JKu)]HT�UK]HTmZjT�J�DtIzDjgYCEJ6Ð�ghDH_
GbI`J
n4IEUKUKWYgYsmIzDjgYCEJQZ�@�v$x+õ>ö Z$I`]HT¯s�W{C�ZFTmW{n4]jTmWYI`DjTmX4DjC�DH_KT�UK]HTmZjT�J�D�Ð�CV]jÓR@

ådiK]�Ð>CE]HÓMCE]HgYuEgYJBIzDHTmZ+k~]HCEG÷DH_KT4ZjCEWYi\DjgYCEJÚC`k�qzI`]HgYCEiBZ¯uVT�CEG)T�Dj]HgYs�CEUKDjgYG�gYømI`DjgYCEJÆUK]HCEÈKWYT�GbZm@�ådJKTbT�×
ô
I`G)UKWYT�I`]HT�]HT�uEgwZFDj]tIzDjgYCEJ®UK]HCEÈKWYT�GbZm@>l+gYqETmJ;NKk~CV]�g{JQZfDtI`JBs�TENBI|s�W{CViBX®C`k,G)TmIEZjiK]HT�G)T�J�D�U�CEgYJ�DHZ$IEJBX�I4}>v$x
G)C\X\T�W�Ä9CEk�I`JãCEÈ\ÒfT[s DmN�CVJKT�IEg{GbZ¯IzD¯G)Czq
g{JKu4Dj_KT�U�CEgYJVD�s�W{CViBX�N�q
g{TmÐ�T[XMIEZ+TmW{TmG�TmJ�DHZ+C`k�I4]jgYuEgwXMÈ�C\X\nEN
IEZ¯s�W{C�ZFT�IEZdUQC�ZjZjg{ÈBW{T�DjC�ÄÍ@/r�n�UBgYsmI`WYW{nVN�CVJKT)s�CEG)UKiKDjTmZ¯I4ÑBJBIEW*U�CVZjg{DjgYCEJÉCEk�Dj_BT�U�CEgYJ�D¯s�W{CViBXÉZjiBst_ÉDj_BI`D
Dj_BT)ZjiKG"CEk�ZjÝ�iBIE]jT[XMX\gwZfDtI`JBs�TmZ+C`k�UQCVg{J�DHZ+gYJMDH_KTbs�WYCEiBXMDjC�Ä9gYZ+G)gYJKg{G)gwI`WÖ@/r�_KT�GbI`gYJãZjCEWYi\DjgYCEJãgYZdDj_BT
Ð>T�WYWhô�Ó
JKCzÐ�Jãg{DjTm]HI`DjgYqETbs�WYCVZjTmZFD�UQCVg{J�D6Ë½cj}>A�Ì¯IEW{uVCE]HghDH_KG=Ù{â ÜÖ@6ceJÆTmIEst_Úg{DjT�]tIzDHg{CVJ;N¿cj}>AùG)CzqVTmZ+Dj_BTbUQCVg{J�DHZ
DjCzÐ�I`]tXKZ�Dj_BT�gY]$s�WYCVZjTmZFD�UQCVg{J�DHZ�CEJ6Dj_KT�}>vdxêG)C\X\T�WÖúBU�T�]$ZFDjTmU�CEJKT¯_BIVZ>DjC|ZjCEWYqET�I`J�T�gYuETmJ
qOIEW{iBT+UB]jCVÈKW{TmG�@
r�_KTm]jTbI`]HT)GbI`J
nMT�×
DHT�JBZjg{CVJBZ+C`k>Dj_KgwZ�IEW{uVCE]HghDH_KG�N;Ð�_Kgwst_ÚZFDjgYW{W�s�CEG)UKiKDjT|s�CV]j]HTmZjU�CEJBX\gYJKu6UQCVg{J�DHZ�g{JÕZjCEG)T

â



Ð�IOnÚÙ{âEN,âOò[ÜÖ@�Ø�T[s�T�J�DHW{nVN�Ð>T�ZjiKuVuETmZFDjT[X�DjC6W{T�DdDH_KT�UQCVg{J�D�s�WYCEiBX)ÒfiQZfD+ûBCzÐêgYJMDj_BT�ZHÝ�iBI`]HTmX�X\gwZFDHI`JQs�T�ÑBT�WwX
C`k�Dj_KT|}>v$xüG�C\X\TmW¾@�p$Zjg{JBu6Ó
gYJKT�GbIzDHgYsmZ¯I`JBXãW{C\smI`W�Ý�iBIEX\]tIzDHgYs�I`UKUB]jCO×\gYG)IEJ�DHZdC`k�DH_KTbZjÝ�iBIE]jT[XMX\gwZfDtI`JBs�T
k~iKJBs�DjgYCEJÆC`k�ÄÍN;Ð>T)Zj_KCzÐ>TmXMDj_BI`D�Dj_KgwZ¯]jT[Ý�iKg{]HTmZ�ÒfiBZFD�Dj_BT|ZFCVW{i\DHg{CVJÉCEk>I®W{gYJKT[I`]�Zjn
ZFDjTmG÷gYJãT[IEst_ÆZfDHT�UÚC`k
I`J4ghDHT�]tIzDjgYqETdI`WYuECE]Hg{Dj_KG�@,y�CE]HT�CzqVT�][N`ghD�_BIVZ�È�T�T�J®ZF_BCzÐ�Jb_KCzÐ¬DjC�T�×
DjTmJBX)Dj_BT+IEW{uVCE]HghDH_KG�DHC�Zjg{G�iKW{DHI`JBT�CEiQZ
s�CV]j]HTmZjU�CEJBX\TmJBs�T�ô¾k~]HT�T�]HT�uVgYZFDj]tIzDHg{CVJ�C`k�é=ZFn\ZFDjT�GbZ�Ë~U�CEgYJ�D�s�W{CViBXKZdCE]¯ZFiB]Fk½IVs�TmZtÌ�IEJBX�_KCzÐùDHC6gYJBs�CE]HUQCV]HI`DjT
ZjCEG)T�s�CE]H]HTmZjUQCVJBX\T�JQs�TmZmN
ghk*Dj_BT�n6IE]jT+Ó
JKCzÐ�JÆÙhâ[ýOÜÖ@
r�_KT�G)Czq
gYJKu|U�CEgYJVD¯s�WYCEiBXÉs�I`JMIEWYZjC|iKJQX\T�]HuEC4ZjCEG)T/XKT�k~CE]HGbIzDHg{CVJ;@�ceJMUBIE]FDHgYs�iKWwI`][NBg{D+s�IEJMÈ�T�I|s�W{CViBX

C`k�UQCVg{J�DHZdCEJÚI4X\T�k~CE]HG)g{JKu®þ�ô�ZjUKWYg{JKT�ZFiB]Fk½IVs�TE@�r�_KgwZ+]jT[ZFiBWhDtZ$gYJãIEJÉIEs�DjgYqET�s�CEJ�DjCViK]¯I`UKUK]HCVIVst_®DjC�ZFiK]jk½IEs�T
I`UBUK]jCO×\gYGbIzDjgYCEJ¿N¿Ð�_Kgwst_äÐ�gYW{W�ÈQT®X\gYZHs�iQZjZjTmXÆgYJZjTms DHg{CVJÕÿB@Mv$uVI`gYJ;N,iKJKWYgYÓET|UK]HT�q
gYCEiBZ�I`UKUB]jC�IEst_KT[Z�N&Ð�_KT�]HT
s�CV]j]HTmZjU�CEJBX\TmJBs�T[Z�I`]HT�iBZjTmX6DjC4XK]jgYqET¯DH_KT/IEs�DjgYqET�G)C\X\TmW�Ù æOÜÖNQÐ�T�ÒfiBZfDdiBZFT/W{C\s�IEW¿Ý�iBIEXK]HI`Djgws�I`UKUK]HCO×\g{GbIEJVDtZ
C`k*Dj_BT�ZjÝ�iBIE]jT[X4X\gwZfDtI`JBs�T+ÑBT�WwX®C`k*Dj_KT�G)C\X\T�W;Zj_BIEUQT/ÄÍN\Ð�_Kgwst_�ZF_QI`WYW�ÈQT�IEUKUK]HCO×
gYGbIzDHTmX�@
ceJÚCEiK]¯Ð>CE]HÓ�Ð�T)_BIOqVT�ZjC4k½IE]�iBZjTmXÚX\ghÎRT�]HT�J�DHgYIEW�uET�CVG)T�Dj]Hgws/Ó
JKCzÐ�WYTmX\uVTEN�Ð�_Kgwst_ãDjgYTmZ�WYC\s�I`W�Ý�iBIVX\]HI`Djgws

I`UBUK]jCO×\gYGbI`J�DHZ>C`k&Dj_KT�ZHÝ�iBI`]HTmX®X\gwZfDtI`JBs�T+k~iKJBs DHg{CVJ�ÊVa�ËfÇ¿Ì>CEk,I)ZjiK]Fk½IVs�T�ÄÏDHC)Dj_KT�s�iK]HqOI`DjiK]HT¯ÈQTm_BIOq
g{CV]�C`k
Ä Ù{â�ÿzÜ�@$çÚT/_BIOqVT�È�T�T�JÉG�gwZHZFgYJKu4IEJÉI`UKUB]jCVUK]jgwIzDHT�ZfDH]jiQs DjiB]jTVNBk~]HCEG Ð�_Kgwst_MÐ>T/s�IEJÉÝ�iKgYstÓ
WYn6]HT�DH]jgYT�qVT�Dj_BT
JKT[s�TmZHZHI`]Hnbg{J\k~CV]jGbI`DjgYCEJ�I`È�CEi\D�Ê�aVËFÇ¿Ì @�r�_KgwZ�uVIEU®Zj_BIEW{W�È�T¯ÑBWYW{T[X6gYJ®Dj_KT�UB]jT[ZFTmJVD�UBIEUQTm]m@
çÚT/UK]HTmZjT�J�DdIEJ�T � s�gYT�J�D+IEW{uVCE]HghDH_KGük~CV]�DH_KT�s�CEG)UKi\DtIzDjgYCEJ�CEk�I`J�C\s DH]jTmTENRX\T�JBC`DjT[XMIEZdÊ a ô¾DH]jTmTE@���IEst_

C`k,g{DHZ�s�TmW{WwZ�smI`]H]jgYTmZ>IbÝ�iBIEX\]tIzDHgYs$k~iKJBs�DjgYCEJ

à,ËfÇ¿Ì�á»Ç�����Ç	��
 � Ç	������êZjn
G)G�T�Dj]HgYs���Ç�������� ËfâOÌ

Ð�_Kgwst_�gYZ$I`JMI`UBUK]jCVUK]HgYI`DjT�I`UKUB]jCO×\gYG)I`DjgYCEJ6DjC)DH_KT/ZHÝViQI`]HTmX�X\gwZfDtI`JBs�T¯k~iKJBs DHg{CVJÉÊ�aEËfÇ*Ì>k~CE]$IEW{W¿UQCVg{J�DHZ/ÇÆC`k
Dj_BT/s�TmW{WÖ@�c�D$gwZ�gYG�U�CE]jDHIEJ�D�Dj_BI`D�Dj_KT/Ý�iBIVX\]tIzDjgwsdk~iKJBs�DjgYCEJÉà,ËfÇ¿Ì>gwZ�JKCED$]HTmZFDj]HgYs�DjTmX4DjC)DH_KT�U�CEgYJ�DHZ�ÇÚÐ�ghDH_KgYJ
Dj_BT¯s�T�WYW�ÈKi\D�g{D�gYZ�I�k~iKJBs�DjgYCEJ®CEJ6Dj_KT�Ð�_BCEWYTdTmG/È�TmXKX\gYJKubZjUBIEs�T�� � NKZFTmT�õ&gYuB@\ÿ�k~CE]�IEJ4gYW{WYiBZFDj]tIzDHg{CVJ6CEk¿Dj_BT
UKWwI`JBIE]�s�IVZFTV@
ceJ�q
g{TmÐêC`k�CViK]dIEUKUKWYgYsmIzDjgYCEJQZ�NQW{T[ZjZdIEs�s�iK]tIEs�n®I`JBX�Dj_
iBZdWYIE]juVT�]�s�TmW{WwZ+I`]HT�iBZjTmX�gYJ�Dj_KT/k½I`]dÑBT�WwX�CEk�ÄÍN

Ð�_KTm]jT[IEZ�Ð�T®_BIOqET®ZFGbIEW{WYT�])s�TmW{WwZ)s�WYCVZjT4DHCÆÄÍ@är�_KgwZ�gYZ)IÚs�WYCVZjT6]HT�WwIzDHg{CVJÕDjCÆv$x+õ>ö Z�Ù ñOÜ�N�ÈKiKD)Ð�g{Dj_ÔDj_BT
X\g{Î�Tm]jTmJBs�T4Dj_BI`D�Ð>T6XKCÉJKCED�ZFDjCE]HT�ÒfiQZfD�Dj_KT6qzI`WYiKTmZ�C`k�DH_KT|k~iBJBs DHg{CVJÔÊ�aEN�ÈKiKD)s�C�T � s�gYT�J�DHZ�C`k$Ý�iBIVX\]HI`Djgws
I`UBUK]jCO×\gYGbIzDjgYJKuÉk~iKJBs DHg{CVJBZm@µçãT�ZFDjCE]HT�G)CE]HT6gYJ\k~CE]HGbIzDHg{CVJÔgYJÔT[IEst_¬s�TmW{W�ÈKiKDbDj_KgwZbgwZ)JKC`DbgYJKT � s�gYT�J�D|gYJ
DjTm]jGbZ�CEk>ZFDjCV]HIEuET�]jT[ÝViBg{]HT�G)T�J�D�È�Tms�IEiBZjTbÐ�T)JKTmTmXÚG/iBst_ÆWYTmZHZ�s�TmW{WwZ¯DjCMZFDjCV]jT�DH_KT|ZjIEG)T�gYJ\k~CV]jGbIzDHg{CVJãCVJ
Dj_BT�W{C\s�IEW�ÈQTm_BIOq
g{CV]�C`k�ÊVaE@

å$k&s�CEiK]tZFTdDj_BT¯s�CEG)UKi\DtIzDHg{CVJ6CEk¿Dj_BT¯s�C
T � s�gYT�J�DHZ�����������CEk,à,ËfÇ¿Ì�gwZ�I`J®T�×
Dj]tI�T�ÎRCE]jD�s�CEG)UBI`]HTmX|DjC�Dj_BT
uETmJKT�]tIzDHg{CVJ/CEk�I`J)v$x+õ>@`ceJ)I`J)I`UKUKWYgws�IzDHg{CVJ�Ð�_BT�]HT>CVJKT>gYZ�ZHIzDHgYZFÑBTmX/DjC¯_BIOqVT�k½IVZfD�IVs�s�TmZHZ¿DHC+Dj_KT�X\gwZfDtI`JBs�T�C`k
s�Tm]FDtI`gYJ/ZHI`G)UKWYT�U�CEgYJ�DHZ¿DjCdDj_KT>uETmCEG)T�DH]jgws�CVÈ\ÒfTms�DmN`I`J�v$x+õ�gYZ&ÑBJBTE@*ceJ/uETmCEG)T�DH]jgws�CVU\DjgYG)g{ø[IzDjgYCEJ�UK]HCEÈKWYT�GbZmN
_KCzÐ>T�qVT�][NKÐ�_Kgwst_MI`]HT/ZFCVW{qVTmX®Ð�g{Dj_ÉI ��T�Ð�DHCEJ\ôÖDfn
UQT/G�T�Dj_KC\X�Ð>T�JKTmTmX�gYJMT[IEst_�ghDHT�]tIzDHg{CVJ�W{C\s�IEW&Ý�iBIVX\]HI`Djgws
I`UBUK]jCO×\gYGbI`J�DHZ�à,ËFÇ¿Ì,k~CE]>I�WwI`]HuET�J
iKG/È�T�]�C`k¿ZHI`G)UKWYT�UQCVg{J�DtZ�@,r�_KT�]HT�g{D�gwZ�k½IOqVCE]tI`ÈKWYT>DjC�UK]HTms�CEG)UKi\DHT�Dj_BTmZjT
WYC
smI`W;Ý�iBIVX\]HI`Djgws¯I`UKUK]HCO×\g{GbIEJVDtZ�I`JBX6]jT�Dj]Hg{TmqET+Dj_BT�G Ý�iKgwstÓ
W{n|k~]jCVGìDj_KT�Ê�a�ô¾DH]jTmT¯XKiK]jgYJKu�Dj_BT�CEU\DHg{G)gYømIzDHg{CVJ
UK]HC\s�TmXKiK]jTV@
v�JBC`Dj_BT�]�X\g{Î�Tm]jTmJBs�T�CEk�CViK]�Ê�a ôÖDj]HT�T�DHC¯IEJbIEXKIEU\DjgYqETmW{n/ZHI`G)UKWYTmX)X\gwZFDHI`JQs�T�ÑBTmWYX�Ë½vdxdõ�Ì�gYZ,DH_BIzD�DH_KT�Zjg{ømT

C`k*Dj_BT¯s�T�WYWYZ�gYZ�JKCED�CEJKWYn|uViKgYXKTmX6È�n4Dj_KT�XKgYZFDHIEJBs�T+DjC|Ä CE]�Dj_BT�W{C\s�IEW�uETmCEG)T�DH]jnbCEk�ÄÍ@,c�D�gwZ�I`WwZFC�uEiBgYX\T[X
È
n4DH_KT�IEUKUK]HCO×\g{GbIzDHg{CVJ6Tm]j]HCE]�È�T�DfÐ>T�TmJ�Dj_BT/Ý�iBIEX\]tIzDHgYs+k~iBJBs DHg{CVJMg{JãI|s�TmW{W*I`JBX®DH_KT�k~iKJQs DjgYCEJãÊVaE@�v>D$Dj_BT
G)TmX\gwI`W�Iz×\gwZ/CEk+ÄÍN�TE@ uB@YN,Dj_BT4k~iKJQs DjgYCEJ!ÊVa6gwZ�JBC`D�XKghÎRT�]HT�J�DjgwI`ÈBW{T�I`JBXÕDj_KTm]jT6gYZ�JKCÚÝViQIEX\]tIzDHgYs|k~iKJBs DHg{CVJ
Ð�_Kgwst_ãÐ�gYWYW*WYC\s�IEW{WYnMI`UKUB]jCO×\gYG)I`DjT�Ê a Ð>T�WYW¾@�r�_�iQZ¯Ð�T�CEÈ\DtI`gYJãZjGbI`WYW{Tm]¯s�T�WYWYZ¯JBTmI`]dDj_BT�G)T[X\gYIEW�Iz×\gwZdCEk>Ä
Ð�_Kgwst_�gYZ�I�qETm]jn4g{G)U�CE]jDHI`J�D�UK]HCEU�T�]jDfnbg{J®DH_KT�I`UKUBW{gws�I`DjgYCEJBZ�Ð>T¯_BIOqET¯gYJ6G)gYJBX�@

! " �$'��������$# 56(,���m'��

r�_KT�IEW{uVCE]HghDH_KGìÐ�g{WYW;UK]HC\s�TmTmX4Dj_K]HCEiKuV_4DH_KT¯k~CEWYWYCzÐ�g{JKubZFDjTmUBZ�Ð�_Kgwst_�IE]jT¯T�×
UBWYIEg{JKT[X4gYJ�G)CE]HT¯XKT�DHIEg{W¿g{J®Dj_BT
JKT�×�D/ZjTms�DjgYCEJ;@)ceJãDj_KT)k~CVW{WYCzÐ�gYJKu�Ð�Tbs�CVJBZjgYX\Tm]+Dj_KT|Û`ô�X\gYG)T�JBZjgYCEJBIEW,ZjT�DjDjgYJKuB@|r�_BT � ô�XKg{G)T�JQZFgYCEJBIEW�s�IVZFT�gYZ
s�CVG)UKW{T�DjTmW{n4IEJBI`WYCEuVCEiBZm@

âV@$P�DHIE]FD�Ð�g{Dj_4I�s�iKÈ�T$Ð�_Kgwst_)T�JBs�W{C�ZFT[Z,Dj_KTduETmCEG)T�DH]jgws>CEÈ\ÒfT[s D>Ä I`JQX�Dj_KC�ZFT�UBIE]FDtZ�C`kRDH_KTdZjiK]H]jCViKJBX\gYJKu
ÛzôeZFUBIVs�T6Ð�_KT�]HT6Ð>T�I`]HT6gYJ�DjT�]HTmZFDjT[XägYJDH_KT�X\gwZfDtI`JBs�T4k~iKJQs DjgYCEJ!C`k�ÄÍ@!P
iBÈ�X\gYq
gYXKT6DH_KT�s�iKÈ�T�g{J�DHC
ghDtZ�T�gYuE_�D/ZjiKÈ\ôes�iKÈ�TmZm@%��IVst_ÚCEk�Dj_KT[ZFT4st_Bg{WwX\]HT�JµË°DHCEuET�Dj_KTm]/Ð�g{Dj_ÕJKTmg{uV_
ÈQCV]jgYJKuMs�iBÈQT[Z�N�IEZ/ZFU�Tms�ghÑBT[X
g{JÆP
TmsE@ ÛB@{âbÌdgYZ�ZjiKÈRX\g{q
gwX\TmXÚI`u�I`gYJMg{k>g{D�s�CEJ�DtI`gYJBZ$UQI`]jD+CEk�Dj_BT�uVT�CVG�T�Dj]HgYs�CEÈKÒfTms D�ÄÍ@/c�DHT�]tIzDHT/DH_KgYZ

�



UK]jC\s�TmX\iK]HT�iKJ�DjgYW�Dj_KT|s�T�WYW�ZFgYø�T|I`D¯Dj_KT)ÑBJBTmZFD�W{TmqET�W�gwZ�ZjG)IEW{W�TmJKCEiBuE_;@)çÚTbCEÈ\DtI`gYJÚIEJÚC\s�Dj]HT�TbXKIzDtI
ZfDH]jiBs�DjiK]HT�&('*)*+*,.-*-�Ð�g{Dj_MZjGbI`WYW;s�T�WYWwZ�JKTmIE]$Ä I`JQX6WwI`]HuETm]>s�T�WYWYZ�k~iK]FDH_KT�]�IOÐ�IOn)k~]HCEG ÄÍ@

� @�çãT+IEZHZFgYuEJ)DHC�Dj_BT+s�CE]HJKT�]�UQCVg{J�DHZ�C`k�DH_KT+]jT[ZFiKW{DjgYJKu/s�iKÈ�TmZ>C`k�&('/)*+(,.-*-+DH_KT�gY]>XKgYZFDHIEJBs�TdqOIEW{iBTmZ�DjC�ÄÍ@
õKCE]/G�TmG)CE]HnM]jT[IEZjCEJBZ¯Ð>T4ZFDjCV]jT�DjCVuET�Dj_KTm]�Ð�ghDH_ÕTmIVst_Æs�iKÈ�T|CEJKWYnMDH_KT4X\gwZFDHI`JQs�T|CEk>g{DHZ4ö WYCzÐ�Tm]�W{T�k°Dmö
s�CE]HJKTm]�UQCVg{J�D$DHC6ÄÍ@�p�JBXKT�]�DH_KT4ö WYCzÐ�Tm]�W{T�k°DmöRs�CE]HJKTm]�UQCVg{J�D$Ð>T�iKJQX\T�]tZfDtI`JBX®DH_KT�CVJKT/s�CV]jJBT�]�U�CEgYJ�D
C`k¿DH_KT�s�iBÈQT�Ð�_Kgwst_�_BIEZ�G)gYJKgYG)IEW�×
ôHN\n�ôtNKI`JBX6ø�ôes�C
CV]HX\gYJBI`DjTmZm@
P
g{JQs�T�ghD|gwZ)DHC�CÚDHg{G)T�ôes�CVJBZjiKG)g{JKuÚDHCÚTmqzI`WYiBIzDHT®T�×KIEs D|X\gwZFDHI`JQs�TmZ)Ð>T�iBZjTMI`J¬IEXKIEU\DjT[XqVT�]tZFgYCEJÔC`k
^�_BI`CQö Z�ZjÐ�TmT�UKgYJKuÆI`WYuECE]Hg{Dj_KG�Ù � âtÜ10®çÚTMZFDHI`]jD)Ð�ghDH_ÔDH_KT�s�iKÈ�TmZbI`D)Dj_KT®ÑBJKT[ZfD|]HT�ÑQJKT�G)T�J�DbWYT�qETmW�C`k&2'/)*+*,.-(-Q@*ådJBW{n)k~CV]�DH_KCVZjT+s�iKÈ�TmZ�Dj_BI`D�s�CEJ�DtI`gYJ|UBI`]jD�C`k*Ä Ð>T+s�CEG)UKi\DHT$DH_KT¯T�×KIEs�D>X\gwZFDHI`JQs�T+qOIEW{iBT
C`k¿DH_KT�gY]¯ö WYCzÐ>T�]�W{T�k°DmöBs�CE]HJKT�]>U�CEgYJVD�DHCbÄÍ@3�$C`DHTdDH_BIzD�gYJ®smIEZjTdCEk,Ä ÈQTmg{JKubI�Dj]HgwI`JKuViKWYI`DjT[X4ZjiK]Fk½IVs�TVN
Ð�Tb]HTmIEW{WYn�DHIEÓET)DH_KT|T�×KIVs D/X\gwZfDtI`JBs�T|qzI`WYiKTmZmN*g¾@ TE@YN¿DH_KT4Zj_KCE]jDjT[ZfD/XKgYZFDHIEJBs�T)DHC�Dj_KT|Dj]HgYIEJKuEiKWwI`]¯k½IVs�T[Z
C`k>ÄÍ@)r�_KTmZjT)T�×KIEs�D¯XKgYZFDHIEJBs�T[Z�I`]HT 465�7�I`UKUB]jCO×\gYG)I`DjT[XÉZjg{G)UKWYnMÈ
n�Dj_BT)Zj_KCV]FDHTmZFD¯X\gwZFDHI`JQs�T�DjC®Dj_BT
qET�]jDjgws�T[Z>C`k*Dj_KT¯DH]jgwI`JKuViKWwIzDjT[X4ZjiK]jk½IEs�T�ÄÍ@
P
Ð�TmT�UKgYJKu®Dj_B]jCViKuE_ÉDj_KT|s�iKÈQT[Z�IzD¯DH_KT)ÑBJKT[ZfD�]HT�ÑBJBT�G)T�J�D�WYT�qETmW¾N;Dj_KTmg{]�X\gwZFDHI`JQs�TbqzI`WYiKT)gYZ�iKU�XBIzDjT[X
q�gwIb^�_BI`CQö Z�G)T�DH_KC\X�@�v�k°DHT�]�ÑBJBgYZj_KgYJKu/DH_KT+ÑBJKT[ZfD�WYT�qETmW�C`k&s�T�WYWYZ>DH_KT�ZFÐ>T�TmUKgYJKu�IEW{uVCE]HghDH_KG�gYZ�IEUKUKWYg{T[X
DjC®Dj_KTbJBT�×
D/s�C�I`]tZFTm]dWYT�qVT�W�C`k�s�iKÈ�TmZm@|r�_KT)gYJKghDHgYIEW{gYømI`DjgYCEJÆC`k�Dj_KT|XKgYZFDHIEJBs�T)qzI`WYiKTmZ¯CVJÚDj_KTbs�C�I`]tZFTm]
W{TmqET�W�gwZ�CEÈKDHI`gYJKT[X|k~]HCEG Dj_KT¯ÑBJBT�]�WYT�qETmW¾@
v�k°DjTm]�g{DjTm]HI`DjgYJKu�DH_K]jCViKuE_|IEW{W�]HT�ÑBJKTmG)T�J�D�WYT�qVT�WwZ�Ð>T�_BIOqETdI`J4IEUKUK]HCO×
gYGbIzDHT�X\gYZFDHIEJBs�T$qOIEW{iBTdÊ�Ë98�Ì�k~CV]
Dj_KT)ö W{CzÐ>T�]>W{T�k°DmöBs�CE]HJKT�]:8ÕC`k*TmIVst_6s�TmW{W�CEk;&('/)*+(,.-*-Q@¿çÚT�ZjÝ�iBIE]jT$Dj_KgwZ�qzI`WYiKT¯I`JBX6CEÈ\DtI`gYJ®I�ZHÝViQI`]HTmX
X\gYZFDHIEJBs�T+k~iKJQs DjgYCEJ�Ê�a¯Ð�_Kgwst_®gwZ�X\T�ÑBJKTmX®CVJ4DH_KT�G/iKW{Djg{ô�W{TmqET�W¿uE]HgYX6C`k&Dj_KT�s�iKÈQT[Z�öQs�CE]HJKTm]>U�CEgYJ�DHZm@

ÛB@�õ&gYJBIEW{WYnENzÐ>T�uVT�JKTm]HI`DjT�Dj_KT�Ê�a�ôÖDj]HT�TVN`X\T�JKCEDjT[X�È
n=<.>?+*,.-*-QNmÐ�_Kgwst_�gYZ&Dj_BT>C\s�Dj]HT�T�XBIzDHI+ZFDj]HiBs DHiK]jT>Ð�_Kgwst_
Ð�g{WYW�s�CEJ�DtI`gYJ�Dj_KT)Ý�iBIEXK]HI`Djgws/I`UBUK]jCO×\gYGbI`J�DHZmN�ZjT�T@��Ý�i;@|ËFâ[Ì�N�C`k�DH_KT�ZHÝ�iBI`]HTmXÉX\gYZFDHIEJBs�T�k~iKJBs�DjgYCEJãC`k
ÄÍ@�çãT�ÈQTmuEgYJMÐ�ghDH_ÉI|s�iKÈQT�IzDdDj_KT�s�CVIE]HZjTmZFD�W{TmqETmW*IEJBX�s�CVG�UBi\DjT�IbW{T[IEZFDdZHÝViQI`]HT¯ÑKD+CEk�I`WYW¿qzI`WYiKTmZ
ÊVaVË98�Ì�DHC6XKI`DHIbU�CEgYJ�DHZA8DH_BIzD¯W{gYT/gYJ�DH_KgYZ¯s�iKÈQTV@$c�k�DH_KT/]HTmZjgwX\iBI`WwZ�CEk�Dj_KgwZdÑKD�I`]HT�JKC`D¯ZjI`DjgwZfk½IVs DHCE]Hn
Ð�T�ZjiKÈ�XKg{q
gwX\T¯Dj_KT�s�iKÈ�T�I`JBX6ghDHT�]tIzDHg{qVT�WYn4s�CVG�UBi\DjT�I�WYTmIEZFD�ZjÝ�iBIE]jTdÑKD�k~CV]�TmIEst_®C`k*Dj_BT�ZFiKÈRs�iBÈQT[Z�@

B ���������DC/-/��� (,�%E
ceJ®Dj_KT¯k~CVW{WYCzÐ�gYJKu)Ð�T�IEZHZjiKG)TdDH_BIzD�DH_KT�uETmCEG)T�DH]jgws+CEÈ\ÒfT[s D$ÄîgYZ�I�Dj]HgwI`JKuViKWYI`DjT[X6ZjiK]jk½IEs�TVNKZFTmT¯TE@ uB@Bõ*gYuB@�âEN

õ*g{uViK]HTbâ?0 P
iK]jk½IEs�T/Ä IEJBX�IbUKWwI`JBIE]�ZFWYgws�T�DH_K]jCViKuE_®DH_KT�C\s DH]jTmT�XKIzDtIbZfDH]jiBs�DjiK]HT=<.>2+(,.-*-�Ð�_KTm]jT�WYC\s�IEW
Ý�iBIEXK]HI`Djgws+IEUKUK]HCO×\g{GbI`J�DtZ�CEk&DH_KT�ZjÝ�iBIE]jT[X4X\gwZFDHI`JQs�T+k~iKJBs�DjgYCEJMÊ�a¯C`k,Ä I`]HT¯ZfDHCE]HTmX�@

Ð�_Kgwst_ÔZj_KCzÐ�Z�IãX\T�DHIEg{W�CEkdI`J!I`]tst_KghDHTms�DjiK]tI`W�X\TmZjgYuEJG)C\X\TmW¾N�ZjT�T�õ*g{uQ@�ò
N�WYT�k°D[N�CEkdZFT[s DHg{CVJÿB@YâE@ÕçÚT�I`]HT

Û



gYJVDHT�]HTmZFDjT[XÆg{JÕWYC\s�I`W�ÝViQIEX\]tIzDHgYsbIEUKUK]HCO×
gYGbI`J�DHZ�à,ËFÇ¿Ì N�ZjT�T	��ÝVi¿@�ËfâOÌ N,C`k�Dj_BT4ZjÝ�iBIE]jT[XÆX\gYZFDHIEJBs�T|k~iKJBs DHg{CVJ
Ê�aEËfÇ*Ì�CEk*ÄÍ@�õKCV]�UKiB]jU�CVZjTmZ�C`k*g{JBZFDj]HiBs�DjgYCEJ|Ð>TdÐ�gYWYW�g{J4Dj_KT+k~CEWYWYCzÐ�g{JKu�q
gYZjiBI`WYgYø�T$CVJKWYnbUKWYIEJBI`]�ZjW{gws�T[Z�CEk;Dj_BT
C\s�s�iK]j]HgYJKu�C\s�Dj]HT�T�XKIzDtI)ZfDH]jiBs�DjiK]HTmZF&('/)*+*,/-*-�I`JQX	<.>2+*,/-*-Q@
GFHJI K�L�MON�PRQ*STM�MUP6M;VJVXW?Q/STYZPRQ.Y�S.M\[6];^`_�acb�b
õ*g{]tZFDdÐ>T/s�CVJBZfDH]jiQs DdIEJ�C
s�Dj]HT�T�s�T�WYW&ZFDj]HiBs�DjiK]HTd&('/)(+*,.-*-Q@F��IEst_�s�TmW{W*Ð�gYW{W,ZfDHCE]HT�Dj_BT�ZHÝViQI`]HTmX�X\gwZfDtI`JBs�T�Ê�a
C`k�g{DHZdö WYCzÐ>T�]�WYT�k°Dmö
s�CV]jJBT�]�U�CEgYJ�Dm@�r�_KT�JBIEG)T$C`kRDH_KgYZ�ZfDH]jiQs DjiB]jT�gwZ�G)CEDjgYqOI`DjT[XbÈ
n/DH_KT�k½IEs�D�DH_BIzD�DH_KgwZ�C\s DH]jTmT
gwZdIEJãI`iK×
gYWYgYIE]jn�XKIzDtI4ZFDj]HiBs DHiK]HT�k~CE]dDj_BT�s�CEJBZFDj]HiBs DHg{CVJMC`k�DH_KT�C
s�Dj]HT�T�s�T�WYW�ZfDH]jiQs DjiB]jTA</>2+*,.-*-bÐ�_Kgwst_ÉÐ�gYW{W
ZFDjCE]HT�Ý�iBIEX\]tIzDHgYs$k~iKJBs�DjgYCEJBZdà,ËfÇ¿Ì�IEZ�XKTmZHs�]Hg{È�TmX®I`È�CzqETV@
v>D+Dj_KT)s�C�I`]tZFT[ZfD$WYT�qVT�W�Ë~WYT�qVT�W�óVÌ�C`k�DH_KTbZfDH]jiQs DjiB]jTA&2'/)*+*,.-(-|Ð�T�gYJKghDHgYIEW{gYø�T�Dj_BT�WwI`]HuET[ZfD¯s�iKÈ�T@e:f�@�c�DHZ

Zjg{ømT�gwZ�st_KC�ZFTmJãZjiBst_ÉDH_BIzD�DH_KTbs�iKÈ�TbT�JQs�WYCVZjTmZ�Ä IEJBXMDH_KTbs�CVG�UBW{T�DjTb]HT�uEgYCEJÉC`k�� � Ð�_BT�]HT�DH_KTbX\gwZfDtI`JBs�T
k~iKJBs�DjgYCEJ�C`k�Ä gwZ�C`k,gYJVDHT�]HTmZFDm@
çÚT�ZjiKÈRX\g{q
gwX\Tge f IEJBXÉIEuVIEg{JÉZjiKÈRX\gYq�gwX\T)g{DHZ+T�gYuE_�D�st_Kg{WwX\]HT�Jhe�Li �Jj�á�ó.�DklkDkm� ò|IEJBXMCVÈ\DHIEg{JÚïEa�s�iKÈ�TmZe¯an I`D�W{TmqETmW � @F��CEDjT�DH_BIzD+ghk�Ð>T/X\T[s�gwX\T�DjC|ZjiKÈRX\gYq�gwX\T�Ibs�iKÈ�T/CEk�&('/)*+*,/-*-)I`D$W{TmqETmW�oµÐ>T�Ð�g{WYW¿gYJBZFDHI`J�DHW{nZjiKÈ�XKg{q
gwX\T�g{D$g{J�DHCbghDtZ$ïEa�ZjiKÈRs�iKÈ�TmZdIzD�WYT�qVT�W�op� � @rqEiBG�UBg{JKu|k~]jCVG WYT�qETmW�oµX\gY]jT[s DHW{n4DjCbWYT�qETmW�op� � _BIVZ

I`JÆIEXKqOIEJ�DHI`uVT/WwIzDHT�]HCEJÉÐ�g{Dj_ÚDH_KTbIEXKIEU\DjT[XãZjÐ�TmT�UKgYJKu�I`WYuECV]jg{Dj_KG"CEk�^�_QI`CBN;ZjT�TbZjTms�DjgYCEJÆÛK@ � @�r�_BT�]HT�g{D�gYZ
G)CE]HTdT � s�gYT�J�D�DHC)_BIOqETdWYIE]juVT�]>ÈKW{C\stÓ\Z>C`k&s�T�WYWYZ>CEk¿Dj_BT¯ZHI`G)T¯ZFgYø�TVN
g¾@ TE@YN\Ð�T¯UK]HT�k~Tm]�WYIE]juVT�]�ÈBW{C\stÓ\Z>C`k*s�T�WYWYZ>gYJ
Dj_BT�ZjIEG�T�WYT�qVT�WÖ@�r�_KT¯ÑBJKT[ZfD�WYT�qVT�W�Ð�gYW{W&ÈQT�XKT�JKCEDjTmX®È
n	otsFumvK@�r�_KT�WYT�qVT�W�otsFumv�gwZ�st_KC�ZFTmJ®ZjiBst_®Dj_QIzD�Dj_BT
Zjg{ømT+CEk*g{DHZ$s�iKÈ�TmZ�G)T�T�D�Dj_KT�UB]jT[s�gwZFgYCEJ®]jT[Ý�iKg{]HT�G)TmJVD�CEk¿Dj_BT�I`UKUKWYgws�IzDHg{CVJ;@
ceJ�CE]tX\T�]�DHC4X\T[s�gwX\T�Ð�_Kgwst_Ms�iKÈ�TmZ�CEkw&2'/)*+*,.-(-�IE]jT�_Kg{D$È
n6I`D�W{T[IEZFD�CEJKT¯DH]jgwI`JBuEWYT�C`k*Dj_KT�DH]jgwI`JBuEiKWwIzDHTmX

ZjiK]Fk½IVs�T�Ä Ð>T®]HiKJDj_K]HCEiKuV_äDH_KT�W{gwZfDbCEk$Dj]HgwI`JKuVW{T[Z�CVJBs�TV@ÔõBCE])TmIVst_äDj]HgwI`JKuVW{T6Ð�T�UK]HC\s�T�T[XIVZ/k~CVW{WYCzÐ�Zl0
þ>T�uVg{JKJBg{JKu)Ð�g{Dj_�WYT�qETmW�oá � N\Ð>T�G)IE]jÓ|Dj_KT�s�T�WYWYZ�I`D�W{TmqET�W;oDH_BIzD$IE]jT¯_Kg{D�È
n|DH_KT�s�iK]H]HT�J�D�Dj]HgYIEJKuEWYTENKIEJBX
Ð>T�ZjiKÈRX\g{q
gwX\T�Dj_KTmG"DjC®W{TmqETmWcox� � @�ådJKWYn®Dj_KT[ZFT�]HTmZjiKWhDHg{JBu®s�T�WYWYZ+C`k�W{TmqET�W�ox� � JKTmTmXÉDjC®ÈQT�DjT[ZfDHTmXMCVJ
gYJVDHT�]tZFT[s DHg{CVJ®Ð�g{Dj_MDj_KT/s�iK]H]jTmJVD$Dj]HgYIEJKuEWYT�Ð�_Kgwst_�Dj_KTmJ�]jT[ZFiKW{DHZ$g{J�k~iB]FDH_KT�]+ZFiKÈRX\gYq
gYZjg{CVJ�DjC|WYT�qVT�Wcop�ÿB@�ceJ
Dj_BgYZ�Ð�IOnbÐ�T�s�CEJ�DjgYJ
iKT+DjC�Dj_KT+ÑBJBTmZFD�W{TmqET�W`o sFumv NKI`JQX6s�CEJ�DjgYJ
iKT¯Ð�ghDH_4DH_KT�ZjIEG)T+UB]jC\s�T[X\iK]HT$k~CV]>Dj_KT�JKT�×
D
Dj]HgwI`JKuVW{T¯C`k�ÄÍ@
v�k°DHT�]�DH]HIVs�gYJKubI`WYWRDj]HgYIEJKuEWYTmZ>C`k�Ä Ð>T¯CEÈ\DtI`gYJ®IEJ6C\s�Dj]HT�T�&('*)*+*,.-*-/Ð�_BT�]HTdDH_KT�s�TmW{WwZ�gYJ�I�qVT�]HnbJBI`]H]jCzÐ

ÈBIEJBXMI`]HCEiBJBXMÄ9I`]HT/ZjiKÈ�XKg{q
gwX\TmXMDjC|ÑQJKT�]¯s�TmW{WwZ�@���CzÐ DH_KgYZ+JBIE]j]HCzÐ ÈBI`JBXMÐ�g{WYW,ÈQT�T�×
DjTmJBX\TmXÉCEi\DfÐ�I`]tXKZl0
õKCV]$T[IEst_�WYT�qETmW;o s�T�]jDHIEg{JMs�T�WYWYZ:e�yn I`]HT/I`WY]HTmIEXKn6ZjiKÈ�XKg{q
gwX\TmXMDjC|WYT�qVT�W�op� � @z�$CzÐêI`WYW;Dj_BT/JKTmg{uV_�È�CE]HgYJKu
s�TmW{WwZ�C`kwe�yn IE]jT¯I`WwZFC)ZjiKÈ�XKg{q
gwX\TmX6DjC�WYT�qETmW�o{� � @�xdghÎRT�]HT�J�D�JKTmg{uV_
ÈQCV]j_KC
C\X|X\T�ÑBJKg{DjgYCEJBZ$I`]HTdU�CVZHZFgYÈKWYTEN
k~CV]gYJBZfDtI`JBs�T/DH_KT®â�ô�]jgYJKu|CEk�X\gY]jT[s D¯JKT�gYuE_
È�CE]tZ�N�g¾@ TE@YNRDj_BT � ý4s�iBÈQT[Z$DH_BIzD�Zj_BI`]HT/I`D+WYTmIVZfD�I4s�CE]HJKT�]+UQCVg{J�D¯Ð�ghDH_
Dj_BT�s�T�J�DH]HIEW;s�iKÈ�TE@�v$WhDHT�]HJBIzDHg{qVT�WYn|CEJKT�s�CEiKWwX6DHI`ÓVT$DH_KT � ô�CV]�Ûzô�JKT�gYuE_
È�CE]H_KC
C\X|C`k&Dj_KT�s�iKÈ�TmZze�yn @P
TmT$õ*g{uQ@ � k~CV]�I`JbgYWYW{iBZFDj]tIzDHg{CVJbC`k;I�UKWwI`JQI`]�ZjW{gws�T�Dj_K]HCEiKuV_)Dj_KT$C
s�Dj]HT�T�&('/)*+*,/-*-+DH_BIzD�Ð>IVZ�s�CVJBZFDj]HiBs DHTmX
k~CE]$Dj_KT/Dj]HgYIEJKuEiBWYI`DjTmX�ZjiK]jk½IEs�T�CEk�õ*g{uQ@¿âE@�r�_BT�UQC�ZFg{DjgYCEJ�CEk�Dj_KT/UKWYIEJBI`]+ZFWYgws�T�gwZ�gYJBX\gws�I`DjTmX�gYJÉõ*gYuB@¿â�I`WwZFCQ@
vêÛzô�JKTmg{uV_�È�CE]H_KC
C\X4X\T�ÑBJKg{DjgYCEJ�Ð�IEZ�st_KCVZjT�J6k~CE]�DH_KgwZ�T�×KI`G)UKWYTE@

−150 −100 −50 0 50 100 150

−100

−50

0

50

100

õ*g{uViK]HT � 0 A�WwI`JBIE]�ZjWYgYs�TdDH_K]HCEiKuV_6C\s DH]jTmTZ&('/)*+*,/-*-Q@*P\G)IEW{W,}�T�WYWYZ�IEUKUQT[I`]�gYJ6DH_KT¯JKT�gYuE_
È�CE]H_KC
C\X|C`k*Dj_BT
ZjiK]Fk½IVs�T�ÄÍ@

ÿ



GFH}| ~�YZV�Q.�JVJM`��M�Vd��M�STW*�9Nt��N����=Lz��N���W�W?�hM�M��:�J�z���wVJ�3N3ST�9Q/LZ�
õKCV]�TmIEst_6s�iKÈ�TdeêgYJ	&('/)(+*,.-*-�Ð>T+Ð>IEJVD�DjC�CEÈ\DtI`gYJ6I�X\gwZfDtI`JBs�TdqzI`WYiKT+C`k*ghDtZdö WYCzÐ�Tm]�WYT�k°D[öKs�CE]HJKTm]�U�CEgYJ�D:8��
DjC)ÄÍ@*v$J|T�×KIVs D>XKgYZFDHIEJBs�T$s�CEG)UKi\DtIzDHg{CVJ|Ð�g{WYW�ÈQTdUQTm]Fk~CV]jG)TmX)CVJKWYn/k~CV]�Dj_BT+s�T�WYWYZ�C`k�Dj_BT�ÑBJKT[ZfD>W{TmqETmWBÐ�_Kgwst_
I`]HT¯s�WYCVZjT$DHC)ÄÍ@�r�_KgwZ�T�×KIEs�D�XKgYZFDHIEJBs�T¯gYJ\k~CE]HGbIzDjgYCEJ6Ð�g{WYW�È�T+T�×
DjT�JQX\TmX6CEi\DfÐ�I`]tXKZ�CEJ4Dj_KT¯]HT�GbI`gYJKgYJKu�uV]jgwX
U�CEgYJVDtZ�8 � q
gYI�^�_BIECBö Z�ZFÐ>T�TmUKgYJKu4I`WYuECV]jg{Dj_BG:Ù � â Ü�@dr�_BgYZ+I`WYuECV]jg{Dj_KG T�×\UKWYCEg{DHZ�Dj_KT�k½IEs�D)Þmß�Ê�ËfÇ¿ÌmÞ=�Íâ�k~CV]
Dj_BT�X\gYZFDHIEJBs�T+k~iKJQs DjgYCEJ�Ê�ËfÇ&Ì>CEk�ÄÍ@
r�_KT�X\gwZFDHI`JQs�T�qzI`WYiKT[Z�C`k;I`WYW\DH_KT$s�iBÈQT[Z�C`k`&('/)*+(,.-*-¯I`]HT�UK]HT�ôeZFT�D�DjC�gYJ\ÑBJKg{DfnE@�õBCE]�DH_KT�G)CEG)T�J�D�Ð>T�CEJBW{n

WYC�CVÓMIzD+Dj_KTbs�iKÈQT[Z¯C`k�DH_KT�ÑBJKT[ZfD�WYT�qETmW¾@�õKCE]¯I`JÚgYJKghDHgYIEW{gYømI`DjgYCEJãC`k�X\gwZFDHI`JQs�T�qOIEW{iBTmZ¯Ð>T�]HiKJMDH_K]HCEiKuV_MDj_BT
WYgYZFD+CEk�Dj]HgwI`JKuVW{T[Z$CEk>ÄÍ@�c�k�I4Dj]HgYIEJKuEWYT/_Kg{DHZ¯I6s�iKÈ�T�Dj_KTmJMDj_BT)XKgYZFDHIEJBs�T[Z$CEk�Dj_KTbs�iKÈQT[Z�ö�s�CE]HJKT�]dUQCVg{J�DHZdDHC
Dj_BgYZ�Dj]HgwI`JKuVW{T+I`]HTds�CVG)UKi\DjT[X�@�r�_KT+JKT�Ð X\gYZFDHIEJBs�TdqzI`WYiKT$k~CV]>Dj_KT[ZFT¯s�CV]jJKTm]�U�CEgYJ�DHZ>gYZ�DH_KTdG)gYJKgYG/iKGüCEk;Dj_BT
s�iB]j]HT�J�DjWYn4ZFDjCV]jT[X4X\gwZfDtI`JBs�T�I`JBX4Dj_BT�X\gYZFDHIEJBs�T+DHC)Dj_KT¯DH]jgwI`JKuVW{TV@
r�_KT�s�iBÈQT[Z�g{J@&('/)*+(,.-*-+IzD�DH_KT�ÑBJKT[ZfD�WYT�qVT�W
k~CE]HG�I¯]HT�uViKWYIE],uE]HgYX�@�^�_BIECBö Z�ZFÐ>T�TmUKg{JBu¯IEW{uVCE]HghDH_KG»X\T�ÑBJKTmZ

T�gYuE_�D�ZjÐ�TmT�UKgYJKubX\gY]jT[s DjgYCEJQZ�g{J®Dj_B]jTmT�ôeZFUBIVs�TVN\JBI`G)T�WYnMö ×��dn.�dø���ö{NRö ×��dn.�dø�ôHöYN�ö ×T�dn�ô�ø���öYN6kDkDkYN;ö ×
ôÖn�ô�ø�ôtö{@,çÚT
T�×\UKWwI`gYJÔDj_KT�JKCEDHI`DjgYCEJ!C`k+Dj_KTMZjÐ�TmT�UKgYJKuÕX\gY]jT[s DHg{CVJBZbIzDb_BIEJBX!C`kdCVJKT�T�×KI`G)UKWYTEN�ZHIOn0ö ×��dnT�dø���öY@¬r�_KgYZ
X\TmJKC`DHTmZ�I)ZFÐ>T�TmU6gYJ�UQC�ZFg{DjgYqET+×
ôtN\Dj_KTmJ�UQC�ZFg{DjgYqET¯n�ôHN
DH_KT�J�U�CVZjghDHg{qVT�ø�ôeX\gY]jT[s DjgYCEJ¿N�gÖ@ TE@YNBI`J®ghDHT�]tIzDHg{CVJ�/� ,��*�(�.���;����� � �.�l�6�2)�*� ,��/�(�T��������� � �T���6�2)�/� ,�)/�()T�l�;��� � � )T���R�2)

iKURXKIzDHT�X\gYZFDHIEJBs�T�gYJ\k~CV]jGbIzDHg{CVJ6CEkt8Úá�¡¢)�£J��£J�R¤-?�.¥-��.¥-?�.¥
r�_KT$XKgYZFDHIEJBs�T�qzIEW{iKT[Z�I`]HT�iKURXKIzDHTmXbgYJbTmIVst_bC`kRDj_BTmZjT$ZFÐ>T�TmUKgYJKu�UK]HC
s�TmX\iB]jT[Z,ghk�DH_KT�]HT$I`]HT�I`WY]HTmIEXKn/X\gwZfDtI`JBs�T
qzI`WYiKTmZ�CEk&DH_KT�JKTmg{uV_�È�CE]HgYJKu�uV]jgwX6UQCVg{J�DHZ�IOqzIEg{WwI`ÈKWYTE@
ceJãDj_KT�ÑB]tZfD�ZFDjTmUãÐ>T)_BIOqET�JKCzÐ�ZjiKUKUKWYgYTmXãTmIEst_Æs�iBÈQT)C`k�Dj_KT�ÑBJBTmZFD�W{TmqET�WwotsFumv4gYJh&2'/)*+*,.-(-4Ð�g{Dj_ÆI

X\gwZfDtI`JBs�T6qzIEW{iKT4DjCÕÄÍ@ÕceJäDH_KT6JBT�×
D)ZFDjTmUÐ>T®IEuVIEg{JIEUKUKWYn^�_BI`CQö Z�I`WYuECV]jg{Dj_BG k~CV]/DH_KT�s�iKÈ�TmZ�CEk$W{TmqETmWo�s�u¦v�§ � @�P
CEG)T+C`k;DH_KT¯s�iKÈ�TmZ>C`k¿Dj_KgwZ�s�C�I`]tZFTm]�W{TmqETmWRIE]jT+ZFiBÈ�X\gYq
gYXKTmX|gYJ�DjC)s�iKÈ�TmZ>CEk¿W{TmqETmW6ots�u¦v\N
JBI`G)TmW{n
Dj_BCVZjT�Dj_QIzD�I`]HT/s�WYCVZjT�DHC�ÄÍ@�r�_KC�ZFT)s�iBÈQT[ZdCVÈ\DHIEg{JMDj_KTmg{]�X\gwZfDtI`JBs�T/qzI`WYiKT�k~]jCVG Dj_KTmg{]¯ZjiKÈ�XKg{q
gwX\TmXÚs�iKÈ�TmZ
Ð�_KC�ZFT)X\gwZfDtI`JBs�T�qzI`WYiKT�_BIEZdÈ�T�T�JÚUK]HT�q
gYCEiBZjW{n�s�CEG)UKi\DHTmX�@�çÚTbI`u�I`gYJÉI`UKUBW{nã^�_QI`CBö Z+I`WYuECE]Hg{Dj_KG�NRJKCzÐêk~CV]
Dj_BT/s�iKÈ�TmZ$C`k�WYT�qETmW;otsFumv�§ � IEJBX�CEÈKDHI`gYJMX\gwZfDtI`JBs�T�qzI`WYiKTmZ�k~CE]$IEW{W*s�iKÈ�TmZ$C`k,Dj_KgwZ�WYT�qVT�WÖ@�çÚT�g{DjTm]HI`DjT�DH_KgYZ
UK]HC\s�TmXKiK]jT�DHg{WYW�Ð�T�]HTmIVst_)Dj_KTdZFgYJKuEWYT$s�iKÈQT�e f gYJ|WYT�qETmWQóB@c�$CzÐ!Ð>T�_BIOqVT�ÑBJKgwZF_BTmX)DH_KTds�CEJBZFDj]HiBs DHg{CVJ)C`k�Dj_BT
C\s DH]jTmTZ&('/)*+(,.-*-QNEZjg{JBs�TdÐ>T+_BIOqETdCEÈ\DtI`gYJKTmX6I�X\gwZFDHI`JQs�T+qOIEW{iBT$DHC�CViK]�uET�CVG)T�Dj]Hgws�CEÈKÒfTms D�Ä k~CV]�T[IEst_6s�iKÈ�T
IzD�IEJ®TmqETmJ6WYT�qVT�W�o�@
S;T�D�iBZ>s�CVJBs�WYiBX\T$Dj_KgwZ>ZFT[s DjgYCEJ4Ð�ghDH_6I¯k~C\s�iQZ�CVJ4I`J|gYG)UQCV]FDtI`J�D>XKT�DHIEg{W�CEJ|Dj_KTdg{G)UKWYT�G)T�J�DtIzDjgYCEJ6C`k�DH_KgYZ

IEXBI`U\DtIzDjgYCEJ®C`k�^�_BIECBö Z>ZjÐ>T�T�UBg{JKubIEW{uVCE]HghDH_KG�0,P
gYJBs�T�CEiK]�s�iKÈQT[Z�g{J�&('/)*+(,.-*-�I`]HTdCV]ju�I`JKgYø�T[X|gYJ®IEJ�C
s�Dj]HT�TVN
ZjÐ�TmT�UKgYJKu�gYJÕDj_KT4×
ôHN*n�ôHN�I`JQXÆø�ôes�C
CE]tX\gYJBIzDHT|X\g{]HTms�DjgYCEJBZ�G)IOnÚÈ�Tms�CVG)T|]HI`Dj_KTm]/ZjW{CzÐ�@�r�_
iBZ�Ð>T4ZjCE]jD/CEiB]
s�iBÈQT[Z/gYJÆDj_KT6T�gYuE_�D/]HTmÝ�iKgY]jT[XÆZFÐ>T�TmUKg{JBuMCE]tX\T�]tZbö ×��dn.�dø���ö{N�ö ×��dnT�dø�ôtöYNtklkDkYN*Ð�_BgYst_äIE]jT4XKT�ÑBJKT[XÕI`È�CzqETV@
r�_KT�ZjCE]jDjgYJKu�gYZ�U�T�]jk~CE]HG)TmX6g{J�I�DHCEU\ôeX\CzÐ�J®UK]jC\s�TmX\iK]HTdk~CE]$IEW{W�WYT�qVT�WwZ � �Fÿ��DklkDkm��o�s�u¦v�ÈQT�k~CE]HT¯Ð�T�ZFDHI`]jD�Dj_BT
ZjÐ�TmT�UKgYJKu)I`WYuECE]Hg{Dj_KG�@,çãT¯T�×
UBWYIEg{J6Dj_KgwZ�UK]HC\s�TmXKiK]jT+gYJ6G)CE]HT¯X\T�DtI`gYW;IzD�_BI`JQX4CEk¿Dj_BTbö ×��dnT�dø���ö
ZFÐ>T�TmUKgYJKu
X\gY]jT[s DHg{CVJ;@�r�_KT�C`DH_KT�]�ZjT�qVT�J�ZFÐ>T�TmUKg{JBu)XKg{]HTms�DjgYCEJBZ�IE]jT¯s�CVG�UBW{T�DjT�WYn6IEJBI`WYCEuVCEiBZm@
þ>T�uVg{JKJBg{JKu�Ð�ghDH_4WYT�qVT�W`oäá � Ð�T¯IEZHZFiBG�T$Dj_BI`D�IEW{W�s�T�WYWYZ>C`k&W{TmqET�W6oIE]jT+I`WY]jT[IEX\nbZjCE]jDjT[Xbg{J4Dj_KT¯s�CV]j]HTms�D

CE]tX\Tm]�I`JBX)I`]HT�ZfDHCE]HTmX�g{JbI�ZjCE]jDjT[X/WYgYZFDre yn 0*r�_KCVZjT�s�TmW{WwZ�C`kRWYT�qETmW.oÆÐ�ghDH_bG)g{JKgYGbI`WT¨Eôes�C
CE]tX\gYJBIzDHTr¨/á�¨�s iª©
Ð�gYW{W�I`UBUQT[I`]¯IzD+Dj_KT�ÈQTmuEgYJKJKgYJKu4CEk�Dj_BT�WYgYZFDde yn N;ZFCV]FDHTmX�gYJö ×��dn.��ö�CE]tX\Tm]m@¯r�_KT�W{gwZfDde yn s�CEJ�DjgYJ
iKTmZdÐ�ghDH_¨EôÖUBIE]HIEW{WYT�W�WwIOnET�]tZ>C`k�s�TmW{WwZ�N\T[IEst_�ZFCV]FDHTmX4g{JÆö ×T�dnT��ö\CV]HX\Tm]mN
iKU®DHC)Dj_KT�WwIEZFD�WYIOnVT�]�C`k,s�T�WYWwZ�Ð�ghDH_%¨/á�¨�s�u¦v\@��CzÐùÐ>T�Ð�I`J�D�DjC®ZFCV]FD$Dj_KT�s�T�WYWwZ$CEk�W{TmqET�Wcop� � gYJ�Dj_BT�ZHI`G)T/ZjÐ�TmT�UKgYJKu|CV]HXKT�]�ö ×��dn.�dø���öBI`JQXMZfDHCE]HT
Dj_BT�G g{JäIMW{gwZfD@e y.«;a¬ @Mõ*gY]HZFD�Ð>T4X\T�WYT�DHT6IEW{W�s�T�WYWYZ�k~]jCVG²DH_KT|WYgYZFD@e�yn DH_BIzD�IE]jTbJBC`D�k~iK]jDj_BT�]�ZjiKÈRX\gYq�gwX\T[X
DjC6W{TmqETmWcoh� � @¯r�_KT/]HT�GbI`gYJKgYJKu6s�T�WYWYZdgYJ�e�yn I`]HT/ZFDjgYW{W,gYJMDH_KT�s�CE]H]jT[s D/ö ×��dnT�dø���öKCV]HX\Tm]dIEJBX�DH_KgYZdCE]tX\Tm]
_KTmW{UBZ¯iQZ+DjC�ZFCV]FD+Dj_KTmg{]�uV]HIEJBXKst_KgYWwX\]jTmJMC`k>W{TmqETmW�ox� � @/çÚT�DH]jT[IzD�TmIVst_p¨EôÖUQI`]tI`WYW{TmW¿WwIOnET�]¯CEk�s�TmW{WwZ¯g{Jxe yn
ZjT�UBIE]HI`DjT�WYnEN&I`JBXÚTmIVst_ãCEk�DH_KCVZjTbWwIOnET�]tZ+C`k>W{TmqET�WtoùW{T[IEXKZ+DHC�k~CEiK]d¨EôÖUQI`]tI`WYW{TmW*WwIOnETm]HZ+gYJÚDj_KT|WYgwZfDAe y.«¿a¬ C`k
WYT�qETmW�op� � @�v�u�I`gYJ;NKTmIVst_�C`k*Dj_KC�ZFTd¨EôÖUQI`]tI`WYW{TmW�WYIOnVT�]tZ�Ð�g{Dj_Bg{J�DH_KT�WYgYZFDZe y.«;a¬ G/iBZFD$È�T/ZFCV]FDHTmX6g{JÕö ×��dnT��ö
CE]tX\Tm]mN�Ð�_Kgwst_6gwZ>TmIEZjn)ÈQT[s�IEiBZFTdDj_BT�gY]�s�CE]H]jT[ZFU�CEJQX\g{JBu�s�TmW{WwZ>g{J�e�yn IE]jT+I`WY]jT[IEX\nbZjCE]jDjTmX|g{J6Dj_KT�ZHI`G)T$CV]HXKT�][@

ñ



GFH}G ®Y��w¯�ST�;Q.�¢P����z�ZS.N;°��¢�����tQ.WxN3�gQ/LzM±W(²FYz�cSTM�¯³¯z�¢W?Q/�w�zP6MO�¦Yz�ZPRQ.�9N��
v>D>Dj_KT+s�iK]H]jTmJ�D�G)CEG)T�J�D>Ð�Td_BIOqET$IEJ|C\s DH]jTmTds�TmW{WRZFDj]HiBs DHiK]jTZ&('*)*+*,.-*-¯Ð�_Kgwst_|gYZ>s�CVG)UQC�ZFT[XbC`k¿s�iKÈQT[Z�Dj_BI`D
I`]HTbC`k�ZjGbI`WYW�Zjg{ømTbJKTmIE]�Dj_BT|uETmCEG)T�DH]jgws)CEÈ\ÒfT[s D�ÄÅI`JQXÆC`k�WYIE]juVT�]�Zjg{ømTbk½I`]jDj_BT�]/IOÐ�IOn�k~]HCEG�ÄÍ@�õBCE]/IEW{W
s�iBÈQT[Z�eüCEkt&('/)*+(,.-*-4Dj_KTm]jTbgwZ�ZFDjCE]HTmXÚI�X\gwZfDtI`JBs�TbqOIEW{iBT)Ê � Ð�_Kgwst_ÚgwZ+Dj_BT|X\gYZFDHIEJBs�TbCEk�DH_KT�ö WYCzÐ>T�]¯W{T�k°Dmö
s�CV]jJBT�]�UQCVg{J�Dd8 � CEkwe»DjC|ÄÍ@�çÚT�ZjÝ�iBIE]jT¯I`WYWRDj_BTmZjT�X\gYZFDHIEJBs�T[Z�I`JBX®ZFDjCE]HT�ÊVa � k~CV]�TmIEst_�s�TmW{W�e�@
çÚT+IE]jTdJKCzÐ0s�CVJBZfDH]jiQs DjgYJKu�I/JKTmÐ0C\s DH]jTmTdZFDj]HiBs DHiK]jTdJBI`G)T[Xg<.>2+(,.-*-Q@&r�_KgwZ�ZfDH]jiQs DjiB]jTdÐ�g{WYW�ÈQT¯Zjg{G)gYWYIE]

DjC@&('/)*+(,.-*-�ÈKi\D�Ð�gYW{W&ZfDHCE]HT¯I)Ý�iBIVX\]HI`Djgwsdk~iKJBs DHg{CVJ
à�´$ËfÇ¿Ì�áêÇ��;�/Çµ��
 � Ç	������êZjn
G)G�T�Dj]HgYs?��Çh�¶���

k~CE]�TmIVst_äs�iKÈKgws�IEW�s�T�WYWF· CEk�</>2+*,.-*-B@®çµg{Dj_KgYJäDH_KT4WYg{G)g{DHZ�C`k�Dj_BT6s�iBÈQT�· Dj_KT4k~iKJBs DHg{CVJ!à�´êZj_BIEW{W>ÈQT6I
Zji � s�gYT�J�DjWYnãs�W{C�ZFTbI`UBUK]jCO×\gYGbIzDjgYCEJãDjC�DH_KT|ZHÝViQI`]HTmXÚX\gYZFDHIEJBs�T)k~iBJBs DHg{CVJÕC`k�ÄÍ@4r�_KT)k~iKJBs�DjgYCEJà�´ gwZ�JKCED
]HTmZFDj]HgYs�DjTmX4DjC�DH_KT�s�iKÈ�T�·)NK_BCzÐ�TmqET�][N�ÈKi\D$gwZ�X\T�ÑQJKTmX®CEJ6Dj_BT�Ð�_KCEWYT¯T�G/È�TmXBX\g{JBu|ZFUBIVs�T=� � @
çÚT�ZFDHI`]jD$Ð�g{Dj_ÉDj_KT�WYIE]juVTmZFDds�TmW{Ww· f CEk3</>2+*,.-*-bÐ�_Kgwst_M_BIVZ�Dj_BT�ZHI`G)T�Zjg{ømT/IEZ$Dj_BT/WwI`]HuETmZFDds�T�WYW�e f C`k&('/)(+*,.-*-Q@¿r�_KT¯s�T�WYW�e f s�CEJ�DHIEg{JQZ�I/WYIE]juVT�J
iKG/È�T�]>C`k&ZjiKÈRs�TmW{WwZ�CEk&X\g{Î�Tm]jTmJ�D�Zjg{ømTmZm@c��IEst_|CEk�Dj_KT[ZFT¯ZjiKÈ�s�T�WYWYZ

_BIVZbIÚXBIzDHIÚU�CEgYJ�D�8 Ë~g{DHZ�ö W{CzÐ>T�]�WYT�k°Dmö>s�CV]jJKTm])UQCVg{J�DtÌ�Ð�g{Dj_µIÆs�CV]j]HTmZjUQCVJBX\gYJKuÆZjÝ�iBIE]jT[XX\gwZfDtI`JBs�T�qOIEW{iBT
Ê�aEË98�Ì�@��CzÐ!Ð>T$s�CVG�UBi\DjT+I�Ð�Tmg{uV_�DjTmX)WYTmIVZfD>ZjÝ�iBIE]jT�ÑKD�à ´�¸ ËfÇ&Ì,CEk¿I`WYWKDH_KTdXKI`DHI�Ê�aVËJ8,Ì�NVÐ�_BT�]HTd8ÉgwZ�s�CEJ�DHIEg{JBTmX
gYJp· f @dc�k�Dj_BT/]HTmZjgYX\iQI`WwZ$I`]HT/Zji � s�gYT�J�DjWYn�ZFGbIEW{W*Ð�T�IEsms�T�UKD�Dj_KgwZ¯Ý�iBIEX\]tIzDHgYs+k~iBJBs DHg{CVJÚà ´;¸ N�C`Dj_BT�]HÐ�gYZjT�Ð>T
ZjiKÈ�XKg{q
gwX\T�· f gYJ�DjC/g{DHZ>Tmg{uV_VD�ZFiBÈ�s�iKÈQT[Z�·/Li �¢j*á0óT�DklkDkm� ò¯C`k&W{TmqET�W*âE@�õBCE]>TmIEst_bCEk;Dj_BT+s�iKÈQT[Z�·/Li Ð>TdIEuVI`gYJs�CVG)UKi\DjT�I�Ð�Tmg{uV_�DjTmX4W{T[IEZFD�ZHÝ�iBI`]HT�ÑBD�à ´c¹º ËFÇ¿Ì�C`k¿DH_KT¯XKIzDtI�Ê a ËJ8,Ì�N\Ð�_KT�]HTX8ÕgYZ�s�CVJ�DHI`gYJKT[X|gYJ4DH_KT�ZFiKÈRs�TmW{W· Li @,r�_BgYZ�UK]jC\s�TmX\iK]HT�gwZ�g{DjT�]tIzDHTmX�iKJ�DjgYW�Ð�T�_QIOqET�I`J|IVX\TmÝ�iBI`DjT$Ý�iBIVX\]HI`Djgws>k~iKJBs�DjgYCEJ4à ´c» ËFÇ¿Ì,k~CE]�TmIEst_|s�iKÈ�T·=yÕCEkt<.>2+*,/-*-Q@¯c�k�DH_KT�]HT�IE]jT�JKCED+TmJKCEiKuV_ãXKI`DHI6UQCVg{J�DtZ@8!Ð�g{Dj_Bg{JÕI®s�T�]jDHIEg{JÚs�iKÈ�Tg·=yäI`D+WYT�qVT�Wwo0k~CV]�I
]HCEÈKiBZFDdT[ZfDHg{GbI`DjgYCEJMCEk>à ´ » ËfÇ&Ì$Ð>T�DHIEÓET/Dj_KT)Ý�iBIEX\]tIzDHgYs�k~iKJBs DHg{CVJÚà ´ »2¼ ¹ ËfÇ*Ì�C`k�ghDtZdUQI`]HT�J�Dds�iBÈQT)IzD¯W{TmqETmWoh§!âE@

å$k�s�CViK]HZjT�DH_KT�]HT/I`]HT/IbWYC`DdC`k�XKI`DHIbU�CEgYJ�DHZd8!gYJÉI|s�C�I`]tZFT�s�T�WYW¾N�TE@ uB@�gYJp· f @�c�D+gYZdqETm]jn6iKJKWYg{ÓVT�WYn®Dj_BI`D
I`WYWRDj_BT�XKIzDtI�Ê�aVËJ8,Ì>GbIOnbÈ�T¯ÑKDFDHTmX®Ð�g{Dj_�CEJKT�Zjg{JBuEWYT+Ý�iBIVX\]HI`Djgwsdk~iKJBs DHg{CVJÚË½iKJKWYTmZHZ$Ä gwZ�I)ZFgYJKuVW{T¯U�CEgYJVD�CV]
I�UKWYIEJKT[Ì�@�ceJ6CV]HXKT�]>DjCbZjUQTmTmX6iKU4DH_KT�s�CVG�UBi\DHI`DjgYCEJ;NKZHIOn)k~CE]�à ´;¸ N\CEJBTdÐ�gYW{WRÑQ]HZFD�Dj]HnbDjC�ÑKD�CEJBW{n)DH_KT�XKIzDtI
Ê�aEË98�ÌdDHC�Dj_KTbU�CEgYJ�DHZµ80CEk�DH_KT4s�C�I`]tZFT�WYT�qETmW � C`kF&('*)*+*,.-*-B@bP
_KCViKWwXãJBC�IVX\TmÝ�iBI`DjT|Ý�iBIVX\]HI`Djgws�k~iKJBs DHg{CVJ
à ´;¸ T�×
gwZFDdDHC4DH_KgYZ¯]HTmXKiBs�T[XÉXKI`DHI4ZjT�D[N�Ð�T�GbIOnMI`WY]jT[IEX\n�ZjiKÈRX\g{q
gwX\Tµ·�f�DjC6Dj_KT�JKT�×
D�WYT�qETmW�âE@�å$Dj_BT�]HÐ�gYZjT
Ð>T$Ð�gYW{W�uE]tIEX\iQI`WYW{n)IEXKX|UQCVg{J�DHZZ8ÆC`k�ÑBJBT�]>W{TmqET�WwZ�ÿT�DklkDkm��o�s�u¦v�CEk�&('*)*+*,.-*-¯DjgYWYW�TmghDH_KT�]�Dj_BTdWYTmIVZfD�ZjÝ�iBIE]jT�ÑBD
à ´ ¸ k½IEg{WwZ�CV]>Ð>T�T�JQX4Ð�g{Dj_�I`J�IVX\TmÝ�iBI`DjT+k~iKJBs�DjgYCEJMà ´ ¸ IEUKUK]HCO×
gYGbIzDHg{JKu)I`WYWRDj_BT�XKIzDtIK@
õ*g{uViK]HT>Û¯X\TmUKgYs�DHZ�I+UKWwI`JBIE]�ZFWYgYs�T>Dj_K]HCEiKuV_/DH_KT�s�TmW{WKZFDj]HiBs�DjiK]HTF</>2+*,.-*-BNzs�CE]H]jT[ZFU�CEJBXKg{JKu$DjC¯CEiB]�T�×KI`G)UKWYT

−150 −100 −50 0 50 100 150

−100

−50

0

50

100

−80 −60 −40 −20 0 20 40 60 80

−60

−40

−20

0

20

40

60

õ*g{uViK]HT�ÛT0 S;T�k°Dl0,A�WwI`JBIE]�ZFWYgYs�T�Dj_K]HCEiBuE_X</>2+*,.-*-BN`Ø�g{uV_VD�0&xdT�DtI`gYW¾@�P
GbI`WYW�}�TmW{WwZ�I`UBUQT[I`]�JKT[I`],Dj_BT�ZFiK]jk½IEs�T
Ä IEJBX®g{J®DH_KT�I`]HTmI�C`k&Dj_KT�G)TmXKgYIEW¿Iz×\gwZ�C`k,ÄÍ@

G)C\X\T�W�Ä C`k�õ*gYuB@,âE@�P
GbI`WYW�s�TmW{WwZdIEUKU�TmI`]dJKTmIE]¯Ä9IEJBXMgYJ�DH_KT�IE]jT[IbC`k�Dj_KT�G)TmX\gwI`W,Iz×\gwZ$CEk�ÄÍ@¯v>D+Dj_BT
G)TmX\gwI`W�I`×
gwZ�Dj_KT�ZHÝ�iBI`]HTmX|XKgYZFDHIEJBs�Tdk~iKJBs�DjgYCEJ�ÊVadDjC|ÄÏgwZ>JKC`D�X\g{ÎRT�]HT�J�DjgwI`ÈKWYTEN�DH_�iQZ>Dj_KTm]jT+T�×\gwZfD�JKC�ö uVC
C
X;ö
WYC
smI`W;Ý�iBIVX\]HI`Djgws¯I`UKUK]HCO×\g{GbIEJVDtZ�CEk,Ê�a`@

ý



õ*g{uViK]HT�ÿQN¿WYT�k°D�IEJBXÚ]jgYuE_�D[N¿ZF_BCzÐ»Dj_BT|W{TmqETmWYZ�ZjT�DtZ�C`k>Dj_KT|Ý�iBIVX\]tIzDjgws�k~iKJBs�DjgYCEJBZ/à�´ º ËFÇ¿Ì¦�Jj¯á â?� � Dj_BI`D

õ*g{uViK]HT�ÿ�0 A�WwI`JQI`]�ZFWYgws�T�Dj_K]HCEiBuE_½<.>2+*,.-(-Q@/r�_BT�WYC\s�IEW�ÝViQIEX\]tIzDHgYs�I`UKUB]jCO×\gYG)I`DjgYCEJBZ¯à�´ ¹ ËfÇ¿Ì�N*à�´;¾`ËfÇ*Ì
ZFDjCE]HTmXÉg{JãDj_BT�GbIE]jÓVTmXMs�T�WYWYZd· L Ë~WYT�k°D Ì¯I`JBXh· a Ë~]HgYuE_�DtÌdI`]HT�q
gwZFiQI`WYg{ømTmXMÈ
nMZjCEG)T�C`k�g{DHZ¯WYT�qVT�W�ZjT�DHZm@�r�_BTWYC
s�iBZ�C`k,G)g{JBg{G�iKG qzI`WYiKT[Z�C`k�à ´ º ËFÇ&Ì¯Ë½I�U�CEgYJVD�k~CV]$à ´ ¹ IEJBX�I�WYgYJKT¯k~CE]$à ´ ¾�Ì�I`]HT�I`WwZFC)X\TmUKgYs�DjT[X�@
I`]HT|ZFDjCE]HTmXÚgYJÕDj_BT|GbI`]HÓETmXÆs�T�WYWYZX· i CEkF<.>2+*,.-(-Q@®r�_KT|gYW{WYiBZFDj]tIzDjgYCEJQZ/I`]HT|I`u�I`gYJÚk~]jCVG I�UKWwI`JQI`]/ZjW{gws�T4C`k
Dj_BT¯Û`ô�XKg{G)T�JQZFgYCEJBIEWQC\s�Dj]HT�T¯ZfDH]jiBs�DjiK]HT:</>2+*,.-*-B@*r�_KT¯W{C\s�iBZ+ÇÉÐ�_KTm]jTdDj_KT+k~iKJQs DjgYCEJ�à ´ ¹ ËfÇ¿Ì�CEk&õ*g{uQ@\ÿBN
W{T�k°DmN
DHIEÓET[Z�g{DHZ�G)g{JKgYG/iBG:qzIEW{iKT®gwZ�IEWYZjCMGbI`]HÓET[XÕI`JBXÆDH_KgwZ/U�CEgYJ�DHZ�W{gYTmZ�s�WYCVZjT|DHCMDj_BT®ZjiK]jk½IEs�T®ÄÍ@Éc�k+à ´ ¹ ËfÇ*Ì
Ð>T�]HT�JKCED�X\T�DHT�]HG�gYJKT[XÉJ
iKG)T�]Hgws�I`WYWYnEN�ÈKi\D�Ð>T�]HT�Dj_KT)T�×KIVs D¯W{C\s�IEW�Ý�iBIEX\]tIzDHgYs�r*IOn�WYCE]¯I`UBUK]jCO×\gYGbI`J�DdCEk�Dj_BT
ZHÝViQI`]HTmXÉXKgYZFDHIEJBs�T�k~iKJBs�DjgYCEJÆC`k�Ä gYJÉDH_KTbG)gYXKUQCVg{J�Dg¿ CEk�Dj_BTbG)IE]jÓVTmXãs�T�WYWÖN�Dj_KTmJäà�´ ¹ ËfÇ¿Ì+Ð>CEiKWwXM_BIOqVT
g{DHZ¯G)g{JBg{G�iKG÷qzI`WYiKT)T�×KIEs�DjWYnMIzD+Dj_KT)JKCV]jGbIEW&k~C
CEDjU�CEgYJVD�CEkZ¿ëDHC�ÄÍN¿IEJBX�DH_KgwZ¯G�gYJKgYG/iKG²qOIEW{iBT�CEk�à�´ ¹
Ð>CEiKWwX4È�T�ø�Tm]jCQ@

ådJKWYn|JKCVJ\ôÖJBT�uVI`DjgYqET�Ý�iBIEXK]HI`Djgws$k~iBJBs DHg{CVJBZ$à�´�ËFÇ¿Ì�I`]HT¯iBZjT�k~iKW�k~CV]�Dj_BT�I`UKUKWYgws�IzDHg{CVJBZ�Ð>T¯_BIOqET¯gYJ®G)gYJBX�@
r�_
iBZmNBg{k*DH_KT�]HT�I`]HT�JKTmuVIzDHg{qVT¯T�gYuET�J
qzI`WYiKT[Z�C`k,Dj_BT/ZFn
G)G)T�DH]jgws¯GbIzDj]Hg{×¶�êgYJ�TmÝ�iBI`DjgYCEJÕËfâOÌ�Ð�T�]HT�UBWYIVs�T¯Dj_BT
k~iKJBs�DjgYCEJ¬à�´$ËFÇ¿Ì�È
näI�k~iBJBs DHg{CVJÁÀà�´$ËfÇ¿Ì/Ð�_KT�]HT4DH_KT®JKT�u�IzDjgYqET6T�gYuETmJ�qzIEW{iKT[Z/CEkz� I`]HT4]HT�UKWwIEs�TmXÕÈ
nÆø�Tm]jCQ@
õ*g{uViK]HT�ÿBN�]jgYuE_�D[NVZj_KCzÐ�Z,Dj_BT$WYT�qETmWYZ�ZFT�DHZ�C`k;ZFiQst_4I�Ý�iBIEXK]HI`Djgws>k~iKJBs DHg{CVJ�Àà�´;¾`ËfÇ&Ì�@,c�k;CEJKT�CEkRDj_KTdT�gYuET�J
qzI`WYiKT[Z
gwZ�]HT�UBWYIVs�TmX|È�n)ømT�]HCBN�Dj_KT+G)g{JBg{G�iKGìqzI`WYiKTdCEk�Àà�´�ËFÇ&Ì�Ð�g{WYWRÈQT+CEÈ\DtI`gYJKTmX6IzD>Dj_KT+U�CEgYJVDtZ>C`k&I/W{gYJKTE@�c�k¿DfÐ�C�C`k
Dj_BT/T�gYuETmJ
qOIEW{iBTmZ�IE]jT�]HT�UKWwIEs�TmX®È
n6ømT�]HCBNBDj_KT�G�gYJKgYG/iKG qzI`WYiKT�CEk Àà ´ ËfÇ*Ì�Ð�g{WYW*ÈQT�CVÈ\DHIEg{JBTmX�IzD$Dj_KT�UQCVg{J�DHZ
C`k�I�UKWwI`JKTV@
õ*g{uQ@
ñ/uEgYqET[Z�DH_KT¯W{TmqET�WRZjT�DHZ>CEk¿X\ghÎRT�]HT�J�D�Ý�iBIEX\]tIzDHgYs�k~iKJBs�DjgYCEJBZ�à ´ ËFÇ&Ì�Ð�_KT�]HT$T[IEst_|k~iBJBs DHg{CVJ4gwZ�UBW{CEDFDjT[X

CEJBW{nMÐ�g{Dj_Bg{JÚDj_BT)s�T�WYW�·üÐ�_BT�]HT�g{D�gYZ�ZFDjCV]jT[X�@@��IEst_ãC`k�Dj_KT|Ý�iBIVX\]HI`Djgws�k~iBJBs DHg{CVJBZ¯gYZ�ZjG)C
C`Dj_ÚgYJh� � N;ÈKi\D
Dj_BT4s�CVW{WYTms�DjgYCEJÆC`k>Dj_KT|k~iKJBs DHg{CVJBZ�à ´ ËfÇ¿Ì�N*T[IEst_Æ]HTmZFDj]HgYs�DjTmXÉDjCÉghDtZ�s�TmW{WF·)N&gwZ�JKCED�ZjG�C
CEDj_ÕI`WYCEJKu®DH_KT4s�TmW{W
È�CEiKJBXBI`]Hg{T[Z�@,r�_KgwZ�smI`JbÈ�T+IEWYZjC�ZFTmT�J|gYJ4õ*gYuB@
ý�Ð�_KT�]HT�DH_KT+Ý�iBIVX\]tIzDjgws>k~iKJBs�DjgYCEJBZ�à,ËfÇ¿Ì�N
]jT[ZfDH]jgws DHTmX�DjC/Dj_KTmg{]
s�TmW{WwZmN*IE]jT)UKWYC`DjDjTmXÆCzqVT�]¯DH_KT|UKWwI`JBIE]�X\CEGbIEg{J;@®r�_KgwZ/Iz×\CVJKCEG)T�DH]jgws�q
g{TmÐÍZj_KCzÐ�Z¯CEJBW{nÚI�ZFGbI`WYW�UBIE]FD4Ë~Dj_KT
WYCzÐ�Tm]>WYT�k°D�]HT�uVg{CVJQÌ�C`k,õ&gYuB@�ñ\@

Â � #�#��������+(,��-�'�%

Ã�HJI Ä$�z�ZS.N;°��¢���;Q.�JN��Å����Q.LÆ�wPRQ.���tMUÇpÈ�W2�:VJ�¢��M\W*YzS.�É��P6M;W
v�J�T � s�g{TmJVD�IEUKUK]HCVIEst_�DjC+qOIE]jgYCEiQZ&IEUKUK]HCO×
gYGbIzDHg{CVJ�UK]HCEÈKWYT�GbZ&k~CE]�s�iB]jqVTmZ,I`JBX�ZFiB]Fk½IVs�TmZ*I`]HT=Ê?ËD7}ÌÎÍ�ÏZËÉ5�4T7�5�Ð/ÑÒ 5lÓ2ÏmÔÖÕ N
Ð�_Kgwst_|I`]HT�GbI`gYJKWYn�iBZjTmX|g{J6}�CVG�UBi\DjTm]�o$gwZjg{CVJ4I`JBX)ceGbIEuET$A�]jC\s�T[ZjZjgYJKuB@¿r�_BT$CE]HgYuEgYJ�CEk�Dj_KgwZ�DHTmst_\ô
JKgwÝ�iKT�gYZ,DH_KT�ZjT�G)g{JQI`W\UBIEUQTm]�È�nA×�IEZHZ�Nzçµg{DjÓ
gYJ)IEJBX�r¿Tm]jømCEU�CEiKWYCVZ�Ù ïOÜÖNVÐ�_KT�]HT�I+qOIE]jgwIzDHg{CVJBI`W�k~CV]jG�iKWYI`DjgYCEJ�C`k
UBIE]HIEG�T�Dj]HgYs+s�iB]jqVTmZmN
smI`WYW{T[X%Õ¦4RÊ�Ø?ÏmÕ NKgwZ�UK]jT[ZFTmJ�DjTmX|k~CE]�X\T�DjT[s DjgYJKubs�CVJ�DjCEiB]HZ>gYJ6gYGbI`uET[Z�@�r�_KTm]jT¯I`]HT+qOIE]jgYCEiQZ

ò



−80 −60 −40 −20 0 20 40 60 80

−60

−40

−20

0

20

40

60

õ*g{uViK]HT/ñ/0 A�WYIEJBI`]�ZjW{gws�T�Dj_K]HCEiKuV_�</>2+*,.-*-)I`JBX�WYT�qVT�W¿ZjT�DtZ�C`k,DH_KT�WYC
smI`W*ÝViQIEX\]tIzDHgYs¯I`UBUK]jCO×\gYGbIzDjgYCEJQZ�C`k
ZHÝViQI`]HTmX4XKgYZFDHIEJBs�T¯k~iKJQs DjgYCEJ�CEk¿Dj_BT�ZFiK]jk½IEs�T�ÄÍ@

õ*g{uViK]HT�ý.0 A�WwI`JBIE]dZjW{gws�T�Dj_K]HCEiBuE_{<.>2+*,/-*-4I`JBXMDj_KT�uE]tI`UK_�CEk�Dj_BT�WYC\s�I`W�Ý�iBIVX\]HI`Djgws�I`UBUK]jCO×\gYGbI`J�DHZ$C`k
Dj_BT�ZjÝ�iBIE]jT[X4X\gwZfDtI`JBs�T¯k~iKJBs�DjgYCEJ�C`k&Dj_KT�ZjiK]jk½IEs�T�ÄÍ@

C`DH_KT�]¯I`UBUKW{gws�I`DjgYCEJBZdI`JBXãI|qzI`]HgYT�Dfn®C`k�T�×�DHT�JBZjgYCEJBZ$C`k�DH_KT�ZjJBIEÓET�G)C\X\T�W�Ë¾ZFTmT/TE@ uB@)Ù � N*âEâ Ü~Ì @�Ø�T[s�T�J�DHW{n�Ð>T
_BIOqVT¯XKT�qETmW{CVUQT[X�I`J�IEs�DjgYqET�s�CEJ�DjCViK]�Dfn
UQT/ZFDj]tIzDHT�uVnÉÙhâOñ[Ü¿k~CV]$I`UBUK]jCO×\gYGbIzDjgYJKubI)U�CEgYJVD+s�WYCEiBX®CE]dIbZFiK]jk½IEs�T
gYJ�IEJ
n|]jTmUK]HTmZjT�J�DHI`DjgYCEJãËFö G)C\X\TmW&Zj_BI`U�TEö¢Ì�È�n®I)þ�ôeZjUKW{gYJKT�ZjiK]jk½IEs�T¯CV]�I`JKCEDj_KTm]�ZFiK]jk½IEs�T$Dfn
U�T�Ð�_Kgwst_�smI`J�È�T
Ð�]HghDjDjT�J�IVZ�W{gYJKTmIE]�s�CVG/ÈKgYJBIzDHg{CVJ4CEk*ÈKgYqzI`]HgYI`DjT¯ÈBIVZFgwZ>k~iKJBs�DjgYCEJBZ

Ç�Ë�Ù;�¢Ú
Ì�á ©Û
iªÜ L;Ý i

ËÞÙc�JÚ\Ìmß i k Ë � Ì

r�_KgwZdDjTmst_BJKgYÝ�iKT)gwZ+ÈBIEZjTmXãCEJãW{C\s�IEW�ÝViQIEX\]tIzDHgYs�I`UKUB]jCO×\gYG)IEJ�DHZ�CEk�DH_KTbZjÝ�iBIE]jT[XÉX\gwZfDtI`JBs�T/k~iBJBs DHg{CVJÉDHC
s�iB]jqVTmZ�IEJBX4ZjiK]jk½IEs�TmZ�IVZ�Ð>T$_QIOqETdXKTmZHs�]Hg{È�TmX)DH_KT�GìgYJ®P\Tms`@
ÛK@�õBCE]�I/X\g{Î�Tm]jTmJ�DjgwI`W�uET�CVG)T�Dj]Hgws�Dj]HTmI`DjG)T�J�D>C`k
Dj_BgYZ�DHCEUKgws`NQZFTmT)Ù{â�ÿ`ÜÖ@�r�_KT�ZjiK]jk½IEs�T�IEUKUK]HCO×
gYGbIzDHg{CVJ4G)T�DH_KC\X6UB]jC\s�TmTmXKZ�gYJ®Dj_KT¯k~CVW{WYCzÐ�gYJKu�ZFDjTmUBZl0
âV@�ceJKghDHgYIEW{gYø�T$Dj_KT�ö IVs DHg{qVTEöVþ�ôeZFUBW{gYJKTdZjiK]jk½IEs�T$I`JBX4X\T�DHT�]HG�gYJKT$Dj_KT+ÈQCViKJBXKIE]jn)s�CVJBX\g{DjgYCEJBZm@,r�_KgYZ�]HTmÝ�iKgY]jT[Z
Dj_KT�s�CVG)UKi\DHI`DjgYCEJ®C`k�I`J®g{JBghDHgYIEW;ZFT�D�C`k*s�CEJ�Dj]HCEWRU�CEgYJ�DHZmN
Dj_KT�UK]HCEU�T�]>DH]jT[IzDjG)TmJVD�CEk*È�CEiKJQXKI`]Hg{T[Z¯Ë~TE@ uB@
È�nÆÑB×
gYJKuÆqETm]FDHgYs�TmZ�C`k¯IÉUQIzDHst_�Ì�IEJBXDj_KT�IOqECVgYXBI`JBs�T4C`k+G)C
XKT�W�Zj_K]jgYJKÓ
gYJKuÚXKiK]jgYJKuÚDj_BT6k~CVW{WYCzÐ�gYJKu
ZfDHT�UBZm@

ï



� @�Ø�T�U�TmI`DjTmXKW{nÚI`UKUKWYnMDH_KTbk~CVW{WYCzÐ�g{JBu�ZFDjTmUBZ�IB@ à\s`@�iKJ�DjgYW�DH_KT4IEUKUK]HCO×
gYGbIzDHg{CVJÉT�]H]HCE]�CE]�st_QI`JKuVT�gYJÆDj_BT
I`UKUK]HCO×\g{GbI`DjgYCEJ|Tm]j]HCE]>k½I`WYWwZ�ÈQTmW{CzÐùI�iBZFTm]�X\T�ÑQJKTmX6Dj_B]jT[ZF_KCVWYX�0

IB@�çµghDH_äDj_BT®s�iK]j]HT�J�D)s�CEJ�DH]jCVW�U�CEgYJVDtZ�ß i N�s�CVG�UBi\DjT�IÉZjT�D)C`k$U�CEgYJ�DHZ¶á ¬ áâáEË�Ù ¬ �JÚ ¬ Ì/C`k�DH_KT�IEs DHg{qVT
ZFiK]jk½IEs�TEN
ZFiQst_|Dj_QIzD�Dj_KT¯Zj_BI`U�TdCEk;Dj_BT¯IVs DHg{qVTdZjiK]Fk½IVs�T+gYZ>Ð>T�WYW�s�I`UKDjiK]HTmX�@�õBCE]>TmIEst_6C`k;DH_KT¯UQCVg{J�DtZZá ¬
X\T�DHT�]HG�gYJKT/I|W{C\s�IEW&Ý�iBIVX\]HI`Djgws�I`UKUB]jCO×\gYG)IEJ�Ddà*ã9ä�áA0Kà ¬ C`k,Dj_BT�ZHÝViQI`]HTmX�X\gwZfDtI`JBs�T�k~iKJBs�DjgYCEJ�DHC|Dj_BT
G�C\X\TmWBZj_BI`U�T�IzD�DH_KT�U�CEgYJVDzá ¬ @,çãT�DH]HIVs�T�CViK]�C\s Dj]HT�T�s�T�WYWBZFDj]HiBs DHiK]jTF<.>2+*,/-*-¯IEJBX�ÑBJBX�Dj_BT�ZFGbI`WYWYTmZFD
s�T�WYW�Ð�_KTm]jTµá ¬ gwZ�WYn�gYJKu)gYJ;@�r�_KT�Ý�iBIEXK]HI`Djgws�k~iKJQs DjgYCEJ�ZFDjCV]jT[X4gYJ®Dj_KgwZ�s�TmW{W�Ð�gYWYW;ÈQT¯DtI`ÓVT�J�IEZ�à ¬ @

È¿@d}�CEG)UKi\DHT¯XKgYZjUKWwIEs�TmG)T�J�D�qET[s DjCV]HZ:å i k~CE]�Dj_BT�s�CEJ�DH]jCVW�U�CEgYJ�DHZdß i È
n|G)g{JBg{G)gYø�gYJKu)Dj_KT¯k~iBJBs DHg{CVJBI`W
æêáèçÛ¬ Ü L

à ¬ Ë¢á�é¬ Ì;�®ê�æcë�� Ë½Û�Ì

Ð�_KT�]HTµá é¬ X\TmJKC`DHT¯Dj_KT�X\gYZjUKWwIEs�TmX�ZFiB]Fk½IVs�T�U�CEgYJVDtZdá é¬ á±ì ©iªÜ L Ý i
Ë�Ù ¬ �¢Ú ¬ Ì�Ë¢ß i �\å i Ì�Ë~Ð�_Kgwst_�X\T�U�T�JQX

W{gYJKTmIE]jWYn�CEJ�Dj_BT�iKJKÓ
JKCzÐ�J)X\gYZjUKWwIEs�T�G)T�J�D�qET[s DjCV]HZ&C`k�Dj_BT�s�CEJ�Dj]HCEW
U�CEgYJ�DHZtÌ @wæcë�X\TmJKC`DHTmZ�I¯ZFG)C
C`DH_KgYJKu
k~iKJBs DHg{CVJBI`W�Ð�_Kgwst_6Zj_BI`WYW�ÈQT¯Ý�iBIEX\]tIzDHgYs�g{J4Dj_KT+iKJKÓ
JKCzÐ�J4XKgYZjUKWwIEs�TmG)T�J�D�qVTms DHCE]tZzå i @�r�_
iBZmN�CViK]�uVCVIEWgYZ&DjC¯ÈK]HgYJKu$DH_KT�JKT�Ð!ZFiB]Fk½IVs�T>UQCVg{J�DHZFá é¬ s�W{C�ZFTm]¿DHC+Dj_KT�G)C\X\T�WKZj_BI`U�T>Dj_BIEJ�DH_KT�CEWwX/ZjiK]jk½IEs�T>U�CEgYJVDtZFá ¬ @P
g{JQs�T�DH_KT/U�CEgYJ�DHZXá é¬ X\TmUQTmJBX�WYg{JBTmI`]HWYn6CVJ�Dj_KT�iKJKÓ
JKCzÐ�JMX\gwZFUBWYIVs�T�G)TmJVDdqETms�DjCV]HZdå i CEk,Dj_KT�s�CEJ�DH]jCVWUQCVg{J�DHZmN\È�C`Dj_Mà ¬ I`JBX�æ I`]HT¯Ý�iBIVX\]tIzDjgwsdg{J®Dj_BT�iKJKÓ
JKCzÐ�JBZ=å i @
çãTbZjT�T)Dj_QIzD¯Dj_KgwZ�ZFDjTmUÚ]HTmÝ�iKgY]HTmZdDj_KTbG)gYJKgYG�gYømI`DjgYCEJÆC`k�I6k~iKJBs DHg{CVJxæ Ð�_Kgwst_ÚgYZ�Ý�iBIVX\]HI`Djgws�g{JÚDj_BT
X\gYZjUKWwIEs�T�G)T�J�D�qET[s DHCE]tZ�C`k*Dj_KT/s�CEJ�Dj]HCEW�U�CEgYJ�DHZm@>r�_BgYZdI`G)CEiKJ�DtZ>DjCbDH_KT/ZjCEWYi\DjgYCEJ�C`k�IbWYg{JBTmI`]�Zjn\ZfDHT�G
C`k&T[Ý�iBIzDHg{CVJBZ�@

sE@�çµghDH_/DH_KT>XKgYZjUKWwIEs�TmG)T�J�D*qVTms�DjCE]tZ¿k~]jCVGùDj_KT�UK]HT�q
gYCEiBZ*ZfDHT�U;NziBU�XKI`DjT>Dj_BT�s�CEJ�Dj]HCEW�U�CEgYJVDtZ*C`kKDH_KT�IEs DHg{qVT
ZFiK]jk½IEs�TE@

v�J¬gYG)UQCV]FDtI`J�D4IEX\qzIEJVDtI`uVT®CEkdDH_KTMJKTmÐ DjTmst_BJKgYÝ�iKT�gwZ)DH_BIzD4g{D|gwZ|JKCED|JKTms�TmZHZjIE]jnÕDHCäX\TmIEW�Ð�g{Dj_¬Dj_BT
s�CV]j]HTmZjU�CEJBX\TmJBs�T6ÈQT�DfÐ�TmT�J!UQCVg{J�DtZ)g{JÔDj_KT�UBIE]HIEG)T�DjTm]�XKCEGbI`gYJ!IEJBXÕDH_KT�XKIzDtIÚUQCVg{J�DHZm@Ôr�_
iBZ)UB]jCVÈKW{TmGbZ
Ð�_KTm]jT+Dj_BgYZ�s�CE]H]jT[ZFU�CEJQX\T�JBs�TdgwZ�s�]HiBs�gYIEW;s�I`J®JKCzÐ ÈQT�T[IEZjg{Tm]>_QI`JBX\WYTmX;@
v$Z�IEJ�T�×KI`G)UKWYTENBõ*gYuB@Qò\NKW{T�k°DmN�ZF_KCzÐ�Z�I�DH]jgwI`JKuViKWwIzDjT[X4U�CEgYJ�D$s�WYCEiBX�Ä IEZ>Dj_BT�uET�CVG)T�Dj]HgwsdG)C\X\TmW¾@�r�_BT

XKI`DHIb_BIVZ$È�T�TmJMCEÈKDHI`gYJKT[X�È�n�ZHs�IEJKJKgYJKu4I`JMIE]Hst_BghDHTms DHiK]tI`W&XKTmZjg{uVJ;NQJQI`G)T�WYn®I6s�WwIOn6G)C\X\TmW&CEk�I|DjCzÐ>T�][@�ceJ
Dj_BT�WYCzÐ�Tm]$WYT�k°D�UBIE]FD+C`k�Dj_BT�G)C\X\TmW&nVCEiMGbIOn�JKC`DHT�I6ZFGbIEW{W,uVIEU�g{JÉDj_KT)G)C\X\T�WÖ@�r�_KgwZdgwZ+I|WYC
smI`W�I`]jDjg{k½IEs�D
Ð�_KTm]jT�Dj_KTbWwIEZjT�]+ÈBIVZFT[XÉXKI`DHI�s�IEU\DjiK]HgYJKu4k½IEg{WYTmX;@�r&CEU�CEWYCEuVgYsmI`WYW{n6Dj_KT|ZjiK]jk½IEs�T)Ä9gwZ�I®s�n
W{gYJBX\]Hgws�I`W,UBI`DHst_;@
r�_KgwZ�ZjiK]jk½IEs�T$ZF_QI`WYWBÈ�TdI`UBUK]jCO×\gYGbIzDjT[X�È�n)I/þ�ôeZFUBW{gYJKT$ZjiK]jk½IEs�T$Ð�_KgYst_bgwZ>s�WYCVZjTmX)gYJgÙBô�UBIE]HIEG�T�DjTm]�X\g{]HTms�DjgYCEJ;N
ZjT�T�õ*gYuB@¿ò
NR]Hg{uV_�Dm@¯r�_KT�gYJKg{DjgwI`W,U�CVZjghDHg{CVJÉC`k�DH_KT)IEs DHg{qVT�þ�ôeZFUKWYgYJKT�ZjiK]jk½IEs�T�Ð>IVZdst_BCVZjT�JÉIVZ$gYJãõ*gYuB@RïKNRW{T�k°Dm@
r�_KT�þ�ôeZFUKWYgYJKT�ZFiK]jk½IEs�T¯gYZ�st_KC�ZFTmJ6ÈBgYs�iKÈKgws`NKgÖ@ TV@{NQX\T�uV]jTmT�Ë¾Û.�jÛ�Ì N\Ð�g{Dj_ � ÿµí�ý)s�CVJVDH]jCVWRUQCVg{J�DHZm@
r�_KT�s�CVJVDH]jCVW
UQCVg{J�DHZ�ß i C`kQDj_KT�IEs�DjgYqET�þ�ô�ZjUKWYg{JBT>ZjiK]jk½IEs�TVNzÐ�_Kgwst_�IE]jT>JKC`D�X\TmUKgws DjT[X/gYJbõ*g{uQ@`òdIEJBX�õ*gYuB@zïKNI`]HT�g{DjT�]tIzDHg{qVT�WYn6]HTms�CEG)UKi\DHTmX�IVZ�X\TmZHs�]HgYÈQT[X�I`È�CzqETEN�ZFiQst_�Dj_BI`D$Dj_BT/þ�ô�ZjUKWYg{JKT�ZFiK]jk½IEs�T|ö ûBCzÐ�Z�öKDjCzÐ�I`]tXKZ�Dj_BT

DHIE]juVT�D�Zj_BI`U�TE@�õ*g{uQ@BïKN\]HgYuE_�DmNKZj_KCzÐ�Z�Dj_KT¯ÑQJBI`W;]HTmZjiKW{D�IEZ�I`J�CzqVT�]HWYIOn�C`k�õ*g{uQ@Qò
NKWYT�k°D$IEJBX4]HgYuE_�Dm@
v$Z+I|È�CEiBJBXKI`]Hn�s�CEJQX\ghDHg{CVJ;N�DfÐ�C4UKWYIEJKTmZzî f IEJBX%î L _QIOqET�È�T�TmJãst_KC�ZFTmJ�Ð�_KT�]HT�DH_KT�s�W{C�ZFT[X�ÈQCViKJBXKIE]jns�iB]jqVTmZ�ÚãáïÚ f I`JBX�ÚãáïÚ L CEk�DH_KT4IVs DjgYqETbZjiK]jk½IEs�T)UBI`DHst_ÕI`]HT)W{n
gYJKu�gYJ;@4xdiK]jgYJKu�DH_KT|g{DjT�]tIzDHg{qVTbZFiK]jk½IEs�TI`UBUK]jCO×\gYGbIzDjgYCEJ)UK]HC\s�T[X\iK]HTEN`DH_KTds�CEJ�Dj]HCEWBUQCVg{J�DHZ>s�CV]j]HTmZjU�CEJBX\gYJKu¯DHC�Dj_KT[ZFT$DfÐ�C/ÈQCViKJBXKIE]jn�s�iK]HqET[Z�I`]HT�CEJBW{n

I`WYWYCzÐ�T[XäDHCÕG�CzqVT�Ð�ghDH_Kg{J$î f IEJBXðî L N�]jT[ZFU�Tms�DjgYqET�WYnE@ r�_KgYZ6ZFgwX\TMs�CEJBX\g{DjgYCEJ¬gwZbWYg{JKT[I`]bgYJ¬Dj_KTÉiKJKÓ
JKCzÐ�JX\gwZFUBWYIVs�T�G)TmJVD¯qET[s DHCE]tZ�C`k�Dj_KTbs�CVJ�Dj]HCEW¿U�CEgYJ�DHZm@�v�WYW�C`DH_KT�]¯s�CVJVDH]jCVW&U�CEgYJ�DHZ+_BIOqVT�Dj_BT�gY]dk~iBW{W,DH_K]jTmT�X\TmuE]HT�T[Z
C`k*k~]HT�TmXKCEG�@

ñ ò -�'����m5�%*��-�'9��'�7 <�56(,5����� "��%*���������

çÚT�_BIOqET+UK]HTmZjT�J�DjT[XbDj_BT�ÊVa�ô¾DH]jTmTEN\Ð�_Kgwst_6gwZ�I`J®C\s DH]jTmT+Ð�_BCVZjT¯s�T�WYWYZ�smI`]H]jn)WYC\s�I`W;Ý�iBIVX\]tIzDjgws+I`UKUK]HCO×\g{GbIEJVDtZ
C`k¿Dj_KT¯ZjÝ�iBIE]jT[XbX\gwZfDtI`JBs�T$k~iKJQs DjgYCEJ®ÊVadDHC�I�uET�CVG)T�Dj]Hgws�CEÈ\ÒfT[s D[@,v>D�_BIEJBX|CEk&ZFiB]Fk½IVs�TdIEUKUK]HCO×\g{GbIzDHg{CVJbÐ�ghDH_
IEs�DjgYqET4þ�ôeZFUBW{gYJKT6s�iK]HqETmZ�ghD)_BIEZ/ÈQTmT�JZj_KCzÐ�JÆDH_BIzD�Dj_KgwZ)XKIzDtIMZfDH]jiQs DjiB]jT|gwZ�qET�]HnÚÐ�TmW{W�ZFiBghDHTmXÆk~CV]/iBZjT4gYJ
uETmCEG)T�DH]jgwsdCEU\DHg{G)gYømIzDHg{CVJ®IEW{uVCE]HghDH_KGbZ>C`k¿DH_KT=��TmÐ�DjCEJ®Dfn
U�TEN\Ð�_KTm]jT¯WYC
smI`W�Ý�iBIEXK]HI`DjgwsdIEUKUK]HCO×
gYGbI`J�DHZ�C`k�Ê�a
I`]HT¯JKTms�TmZHZjIE]jnV@*v$JKC`DH_KT�]�IEUKUKWYgYsmIzDHg{CVJ;N\Ð�_KT�]HT+Dj_KgwZ�gwZ�iBZjT�k~iKWÖNKgwZ�]jTmuEgwZfDH]HI`DjgYCEJ;@
r�_KTm]jT�I`]HT+G)IEJ
n4X\gY]jT[s DjgYCEJQZ>k~CE]�k~i\DHiK]jT�]HTmZjTmIE]Hst_¿@&çÚT�CEi\DHW{gYJKT�I�k~T�Ð C`k&Dj_KTmG�@

æ



õ*g{uViK]HT�ò*0 v$UKUK]HCO×
gYGbIzDHg{CVJ�C`k�IbG)C\X\T�W�ZjiK]jk½IEs�T�Ä Ë°Dj]HgwI`JKuViKWYI`DjT[X�UQCVg{J�D+s�W{CViBX�NRWYT�k°DtÌ$Ð�g{Dj_ÉI6s�WYCVZjTmX
DjTmJBZjCE]�UK]HC\X\iBs D�þ�ôeZFUKWYgYJKT�ZFiK]jk½IEs�TbË~]Hg{uV_VD Ì @

ó vìZFiK]jk½IEs�Tbs�CEG)UKiKDjTmXÚÐ�g{Dj_ÆDH_KTbW{TmqETmW�ZFT�D�G)T�Dj_BC
XÆCVJÚI�uV]jgwXÚs�I`JÆÈ�T|s�CVJ�qVT�]jDjT[XÉgYJ�DjCMI��$pdØ�þ�P
ZFiK]jk½IEs�T4CV]�IãZFiKÈRX\gYq
gYZjg{CVJÔZjiK]jk½IEs�T6È
nÆÑB]HZFDbs�CEJ
qVT�]jDjgYJKu�Dj_BT6WYT�qVT�W�ZFT�D�k~iBJBs DHg{CVJgYJVDHCÉDH_KT�ÊVa�ô¾DH]jTmT
I`JBXÉDj_KTmJÕI`UKUKWYn
g{JBu4DH_KT|IEs�DjgYqET)þ�ôeZjUKW{gYJKT)G)C\X\T�WÖ@)çãT|smI`JÚiBZFT)]tIzDHg{CVJBI`W�þ�ô�ZjUKWYg{JBTmZ�I`JQXÉCVU\DjgYG)g{ømT
Dj_KT�Ð>T�gYuE_�DHZ�IVZ�Ð>T�WYW¾@>r�_KT�]HTEN\DH_KT�iKJKÓ
JKCzÐ�J�X\gwZjUKWYIVs�TmG�TmJ�D�qETms�DjCV]HZ�IE]jT¯gYJ��cô®I`JBX®Ð>T�iBZFT�I)WYC\s�IEW
W{gYJKTmIE]jgYømI`DjgYCEJ!C`k¯Dj_BTÉs�IEJKCEJKgws�IEW�UK]HC`ÒfTms�DjgYCEJêËÞõ L �¢õ a �Jõ � �Jõ ô Ì%ö÷ ËÞõ Llø õ ô �Jõ a�ø õ ô �¢õ � ø õ ô Ì)gYJVDHC®� � @v�UBIE]FD�k~]HCEG�Dj_KgwZ�G�C\X\g{ÑQsmIzDjgYCEJ¿NEDH_KT�]HT�GbI`gYJKgYJKu�UK]HC\s�TmXKiK]jT�gwZ�DH_KTdZHI`G)T�IVZ�CEiKDjWYg{JKT[X)g{J|Dj_KgwZ�UBIEUQTm]m@

ó P
T�qVT�]tI`W`gYG)UK]jCzqVT�G)T�J�DtZ¿I`]HT�U�CVZHZFgYÈKWYT�k~CV]¿DH_KT�ÈQIEZjgYs�IVs DHg{qVT�þ�ô�ZjUKWYg{JBT�ZjiK]Fk½IVs�T�IEUKUK]HCO×\g{GbIzDHg{CVJ�Zjst_BT�G)T
UK]jT[ZFTmJ�DjTmX6_KTm]jTV@>r�_KgwZ�gYJBs�WYiBX\T[Z�k~CV]�g{JQZfDtI`JBs�T¯Dj_KT4Ë¾ZFTmG)ghôfÌfIEi\DjCVG)I`Djgws�st_KCEgws�T�CEk&DH_KT/ZFDHIE]FD�U�CVZjghDHg{CVJ
C`k�DH_KTbIEs DHg{qVT�þ�ôeZFUBW{gYJKT)ZFiK]jk½IEs�TEN�CV]¯IEJãIEi\DjCVG)I`DjT[XÉÓ
JKCED+gYJBZjT�]jDjgYCEJãIEJBXã]jTmG�CzqzIEW&UK]HC\s�T[ZjZ¯X\iK]HgYJKu
Dj_KTdCEU\DHg{G)gYømIzDHg{CVJbUK]HC
s�TmZHZ�@,r�_KTdWYI`DFDjTm]�gYG)UK]jCzqVT�G)T�J�D�_BIVZ�È�T�TmJ4UK]HTmZjT�J�DjT[X)È
n�ù�IEJKu�T�D�I`WÖ@�Ù � ózÜQk~CV]
Dj_KT�s�iK]jqVT+smIEZjT¯ÈKi\D�Dj_BT�gY]�G)T�Dj_BC
X�smI`J®JKC`D�È�T�I`UKUBW{gYTmX4DjC)DH_KT�ZFiB]Fk½IVs�T¯s�IEZjT�ZfDH]HIEg{uV_�DFk~CE]HÐ�I`]tX\W{nV@

ó c�D*G)gYuE_�D&È�T>Zji � s�gYT�J�D*DjC+ZfDHCE]HT�WYC
smI`W
Ý�iBIEX\]tIzDHgYs�I`UKUB]jCO×\gYG)IEJ�DHZ�CEkQI�k~iKJQs DjgYCEJ¿N`Ð�_Kgwst_/gwZ¿JKCED*T�×KIEs DHW{n
ÊVaE@dr�_KTm]jT�k~CE]HTEN�CEJKT/s�CEiKWwX�DH]jn®DjC6iBZjT�Dj_KT)Ý�iBIEXK]jgws�T�]H]HCE]�G)T�DH]jgws�ZdC`k�l¯IE]jWwI`JQX�I`JBXM?$TmstÓ
È�T�]jD�Ù ý`ÜÖN
Ð�_KgYst_�I`]HT¯CEÈ\DtI`gYJKTmX6È
n4ZjiKG)G�gYJKubiKU�ZHÝ�iBI`]HTmX6X\gYZFDHIEJBs�T[Z>DjCbUKWwI`JQI`]>k½IEs�TmZ�C`k*Dj_BT�G�C\X\TmW&ÄÍ@

ó v�WwZFCbgYJ�_KgYuE_KTm]$X\gYG�TmJBZjg{CVJBZ�úxû0ÛKNQI|ÊVa�ô¾DH]jTmT�GbI`ÓET[Z�ZjT�JBZjTE@r��×KI`G)UKWYTmZ�k~CV]$I`UBUKW{gws�I`DjgYCEJBZ$s�CEJQs�T�]HJ
ZFUBIVs�T[Z�N,Ð�_KC�ZFT6UQCVg{J�DHZ�]HT�UK]HTmZjT�J�D)ZF_BIEUQT[Z6Ë~k~]jCVG��,aãCV]A� � Ì @Õv s�WwIEZHZ/CEk$W{T[I`]HJKTmXZF_BIEUQT[Z�s�CE]H]jT�ô
ZFU�CEJBXBZ+DjCMI®GbI`JKg{k~CEWwXÕÄýüþ� © @|r�_KT|ZHÝ�iBI`]HTmXÚX\gwZfDtI`JBs�T�k~iBJBs DHg{CVJãDHCÉÄÍN¿gYJÕI`JÆI`UKUK]HCEUB]jgwIzDHT�WYn
g{J�Dj]HC\X\iBs�TmX%��iQs�WYgYX\T[I`J�G)T�DH]jgws`NRs�IEJMÈ�T/iBZjTmX®DHC4gYJBs�CV]jU�CE]tIzDHT�ZF_BIEUQT�Ó
JKCzÐ�W{T[X\uET�gYJ�DjC4XBIzDHI|ÑKDFDHg{JBu
CE]$ZjT�uVG�TmJ�DHIzDHg{CVJMI`WYuECV]jg{Dj_KGbZm@�r�_KgwZ$Ð>CEiKWwX�È�T�IEJ�T�×
DjTmJBZFgYCEJÉC`k�Ð>CE]HÓ4È
nÉ}�]jTmG�Tm]HZmN�PKst_KJ�ÿCE]H]$IEJBX
çãTmgYstÓVT�]jD¯Ù ÿ`Ü�@

�÷���4'�-�� ����7%C��zE �d'�(*%

r�_KgwZ$Ð>CE]HÓ4_QIEZdÈQTmT�JÉsmI`]H]jgYTmX�CVi\D+IVZ�UBIE]FD$CEk�Dj_KT�UK]HC`ÒfTms�D+A$âmýEóVó � ô1�dóVñ/C`k�Dj_BT�v�iQZfDH]jgwI`JÉP\s�g{TmJBs�T�õKiKJQX
Ë½õ*ç0õ�Ì @

â[ó



õ*g{uViK]HT�ïT0 v�UKUK]HCO×\g{GbI`DjgYCEJÉCEk>I®G)C\X\T�W�ZjiK]jk½IEs�T�Ë°DH]jgwI`JBuEiKWwIzDHTmXMU�CEgYJ�D/s�WYCEiBXQÌ$Ð�g{Dj_ÆI�s�WYCVZjTmXMDjT�JQZFCV]
UK]HC\X\iBs D�þ�ô�ZjUKWYg{JBT�ZjiK]Fk½IVs�TV@+S¿T�k°Dl0dg{JBghDHgYIEW*U�CVZjg{DjgYCEJMCEk�IEs�DjgYqET�þ�ôeZFUBW{gYJKTE@¯Ø�gYuE_�Dl0�ÑBJBI`W,U�CVZjghDHg{CVJMC`k>IEs DHg{qVT
þ�ô�ZjUKWYg{JBT¯I`k°DjTm] � ó�ghDHT�]tIzDHg{CVJBZ�@

 "��.`�$���$'�����%

Ù{â�Ü�A,@ qB@Kþ>T[ZFWÖN��/@ x�@QyMsl×�IOnENKvêG)T�Dj_KC\X®k~CE]$]jTmuEgwZfDH]HI`DjgYCEJ4CEk�ÛEx»Zj_BI`U�TmZmN��������
	/Ñ¢Ê�4.Õ����Ê�7}7�ÏmÑ¦4��Z4RÊ�Ô��Ê�4RÓ��½Ê2Ë��/ÌÎ4RÏ��¦4�71ÏDÔÎÔ������&N\UKU;@ � ÛEæ�à � ñ`ý|ËFâmæEæ � Ì
Ù � Ü�v/@Bþ>WYIEÓETEN\yÕ@BcfZjIE]HX�N��ZËD7}ÌÎÍ�Ï��35�4�715�Ð/ÑÉÕ NQP
UK]Hg{JBuET�][N�âmæVæEïB@
Ù ÛzÜ�?/@ ô�c @B}�_KCEgÖNB}d@ ô ù�@K?dI`J;N\r�_KT¯G)TmX\gwI`W�I`×
gwZ�Dj]tI`JBZFk~CE]HG�N�gYJ�0�l�@KõBIE]jgYJ;N/qQ@
?$CVZHst_KT�ÓRN
yÕ@ ôePR@.×¯gYG�N
TmXKZm@{N

�AÊ�4RÓ��É5l5�Ø	5 ���35 Ò�! Ð/7�ÏmÑ"�ZÌ�Ó2Ï�Ó$#�ÏÉ5 Ò Ïm7 Ñ¦Ì�Ë"%XÏmÕÉÌ'&?4BN���CE]jDj_�?$CEWYWYIEJBX�N\UKU;@Bÿ�ñ\âmà�ÿ\ò
â/Ë � óEó � Ì�@
Ù ÿ`Ü�x�@
}�]HT�G)T�]tZmN�}d@VP\st_KJ;ÿCE]H]mN?qQ@`çÚT�gwstÓETm]FD[NVxdghÎRiBZjg{CVJ|ZFJBIEÓET[ZD0¿s�CEG�ÈKg{JBg{JKu�ZFDHI`DjgwZfDHgYsmI`WBZj_BIEUQT�Ó
JKCzÐ�WYTmX\uVT
IEJBX4gYGbI`uVT+gYJ\k~CV]jGbIzDHg{CVJ6gYJ�I�qzIE]jgwIzDHg{CVJBI`W�k~]tI`G)T�Ð>CE]HÓRN�ceJ�0�yÕ@Bõ*g{uViKT�gY]HTmX\CQN*qQ@Q^�Tm]jiKÈBgYIBNKv�@ ×)@TqVIEg{J¿N
T[XKZ�@YN�(;Ï�ËD7 Ð/Ñ¢Ï�)A5�7�Ï¦Õ=ÌÎ4*�35 Ò�! Ð/7�ÏDÑ,+6ËDÌ�Ïm46ËÉÏ�NKc9�t���µ}�CEG)UKi\DHT�]$P
C\s�g{T�DfnENKUKU¿@�âmÛ�ò�à�âmÿEÿ6Ë � óVóKâ[Ì�@

Ù ñOÜ/PR@�õB]jgwZFÓVT�J;N�Ø�@�A,Tm]j]HnEN�v�@�Ø�C\stÓ
Ð�C
C\X�N�r¯@`qECVJKTmZmN�vdXKI`UKDjgYqET�WYnMZHI`G)UKWYTmXMX\gwZFDHI`JQs�T�ÑBT�WwXKZl0$I|uVT�JKTm]HIEW
]HT�UK]HTmZjT�J�DtIzDjgYCEJ�C`k�ZF_QI`U�T�k~CE]�s�CVG)UKi\DjTm]�uE]tI`UB_KgYsmZ�N
}�CEG)UKi\DHT�]�l+]tI`UK_Kgws�Z$Ë¾P
cFl�l¯Ø�vdA�?0óVó¯A�]HC
s�T�T[X
ô
gYJKuVZtÌ N\UBU;@ � ÿ�æ�à � ñzÿ6Ë � óVóEó�Ì @

Ù ýzÜ�yÕ@zl¯I`]HWwI`JBX�NzA,@O?�T[stÓ�È�T�]jDmNEP\iK]Fk½IVs�T>ZFgYG)UKW{g{ÑQsmIzDjgYCEJ/iBZFgYJKu+ÝViQIEX\]HgYs�T�]H]jCV];G)T�DH]jgws�Zm@��35 Ò-! Ð/71ÏDÑ�#rÑ�Ê ! �/.Ì�ËmÕ�01+/�2#�#�3�����54768rÑ¢5�ËÉÏ�ÏÉÓ�ÌÎ4�&�Õ:9zNKUBU;@ � óVæ�à � âmý4ËfâmæVæ�òEÌ @
Ù¢ò[Ü/PR@El+gYÈBZjCEJ;NVp$Zjg{JKu¯X\gwZfDtI`JBs�T�G)IEUBZ&k~CE]�IVs�s�iB]HI`DjT�ZjiK]jk½IEs�T�]HT�UK]HTmZjT�J�DtIzDjgYCEJ/g{J)ZjIEG)UKW{T[X/qVCEWYiKG)TmZmN;�<�����

+>= Ò-! 5�Õ¦ÌÎÐ Ò 5�4@?R5�Ô Ð Ò ÏA?;Ì ÕÉÐTÊ�Ô Ì�B�Ê�7 Ì�5�4QNBUKU;@ �E� à\ÛEó6ËfâmæVæEï�Ì @
Ù ïzÜ�yÕ@R×�IEZHZ�NQv�@�çµghDHÓ�gYJ;NRx/@Rr&T�]Hø�CEU�CEiBW{C�Z�N�â[æEïEïB@QP
JBIEÓET[ZD0�vds DHg{qVT�s�CVJ�DjCEiB]�G�C\X\TmWYZmNC�¦4T7�ÏDÑ¦4>�ED/�F�35 Ò .

! Ð/71ÏDÑG?�Ì Õ¦Ì�5�4H�QN\UKU¿@BÛ � â¦à
ÛVÛ � ËfâmæVïEï�Ì @
Ù æzÜ�S�@�×¯CEÈKÈ�T�W{DmN�qQ@¿o�CE]tZHIzDjøVN&p/@¿S¿IEÈBZFgYÓRN*?/@ ôeA,@&P
TmgYXKT�WÖN*v P\_K]jgYJKÓÚçã]tI`UBUKg{JBuMv�UKUK]HCVIVst_ÉDHCMØ�T�G)T[ZF_\ô
gYJKu|A,CEWYn
uECVJBI`W¿P
iB]Fk½IVs�TmZmN��35 Ò�! Ð/7�ÏDÑI#FÑ¢Ê ! �*Ì�ËmÕ,J;5�Ñ¦Ð Ò 0K�rÐ/Ñ¢5�&�Ñ¢Ê ! �/Ì�Ë¦ÕML 4;4¶Ì ÕÉÕÉÐTÏN9O�/P¿NR}dâEâ[æ�àB}dâmÛEó
ËFâmæEæVæVÌ�@

âVâ



Ù{âmózÜ�S�@?×¯CEÈKÈ�T�W{DmNVyÕ@Vþ>C`DtZjst_¿NEp�@VPKst_�Ð�I`JBTmstÓETVN`?�@ ô�A,@EP\T�gwX\T�WÖN�õBTmI`DjiK]HT�ZFTmJBZFg{DjgYqET�ZjiK]jk½IEs�T�T�×
Dj]tIEs DHg{CVJ�k~]HCEG
qVCEWYiKG)T¯XBIzDHIBNQ+R�S#T#�3��"U�WV�XYrÑ�5lËÉÏÉÏÉÓ�ÌÎ4�&�Õ NKUKU;@�ñVòlà\ýEý6Ë � óVóKâOÌ @

Ù{âEâ�Ü�Ø�@RyMIEW{WwIEX\gÖN`qB@ v�@�P
T�Dj_KgwI`J;N;þ+@�}d@Qo�TmG/iK]HgÖN�P\_BI`U�T/G)C\X\T�WYgYJKu6Ð�g{Dj_Mk~]jCVJVD+UK]HCEUBIEuVIzDHg{CVJ�0�v»WYT�qVT�W,ZFT�D
IEUKUK]HCVIEst_¿NR�������Z	.Ñ¢Ê�4.Õ����Ê�7 7�ÏmÑ¦4A�Z4RÊ�Ô[�wÊ�4RÓ��½Ê?Ë\�*ÌÎ4RÏ��m4T7�ÏmÔÎÔ����7]�N\UBU;@;â[ñEï�àRâOò`ñ|ËfâmæVæVñVÌ @

Ù{â � Ü/PR@Bå+Zj_KT�][N
Ø�@\õKTmXKÓ�gYÐ�N^(�ÏDÍ�ÏmÔQ+`Ïm7E�½ÏD7_�T5lÓ�Õ=Ê�4RÓ8%`=�4RÊ Ò Ì�Ë-� Ò-! Ô Ì�ËDÌÎ7�+�Ð/Ña�mÊ2ËÉÏ¦Õ NBP
UK]HgYJKuETm]mN*��TmÐ ù�CE]HÓRN
� óEóEÛB@

Ù{âmÛzÜd�/@ yÕ@QA�IzDj]HgYÓOIEWYIEÓ
gYZmN\r¯@ByMI`TmÓzIOÐ>IBN�+7�.Ê ! Ï��¦4�71ÏDÑ¦Ñ¢5�&2Ê�7}Ì�5�4b�m5�Ñc�35 Ò�! Ð/7�ÏmÑT�ZÌ�Ó2ÏÉÓ`%XÏ¦Õ¦Ì'&?4hÊ�4RÓ��½Ê�4TÐ/.
�mÊ2Ëm7 Ð/Ñ¦ÌÎ4�&ENQP
UK]HgYJKuETm]mN � óEó � @

Ù{â�ÿ`Ü�?/@RA,CEDFDHG)IEJKJ;N�yÕ@;?$C`k~T�][N;l+T�CVG�T�Dj]Hn�C`k�DH_KT)ZjÝ�iBIE]jT[XMX\gwZfDtI`JBs�T/k~iKJQs DjgYCEJÉDjC�s�iK]HqET[ZdIEJBXÉZjiK]jk½IEs�TmZmN
gYJ�0�?�@ ôf}d@R?�TmuETVNR×)@�A,CEW{Dj_KgYT�][NBT[XKZ�@YNT?�Ì Õ¦ÐTÊ�Ô Ì�B�Ê�7}Ì�5�4®Ê�4RÓI�½Ê�7a�.Ï Ò Ê�7 Ì�Ë¦Õ,� � ��NRP\UK]jgYJKuVT�][NBUKU;@ �E� Ûzô � ÿVÿBN
� óEóEÛB@

Ù{â[ñOÜ�?/@�A,C`DFDHGbI`JKJ;N�PR@�S¿T�CEU�CEWwXKZjTmX\Tm]mN>yÕ@�?$C`k~T�][N�v$UKUK]HCO×\g{GbIzDHg{CVJÐ�g{Dj_µIEs�DjgYqET�þ�ô�ZjUKWYg{JBT�s�iK]HqETmZ)IEJBX
ZjiK]jk½IEs�T[Z�N\A�]jC\s`@\CEk*A�IVs�g{ÑQs�l+]HIEUK_Kgws�Z � óVó � N\þ>T�g ÒfgYJKuBN��������d�35 Ò-! Ð/71ÏDÑ,+65�ËDÌ�Ïm7:=zNKUKU;@Qï�à � ñ4Ë � óVó � Ì�@

Ù{âmýzÜ�?/@*A,CEDFDjGbIEJKJ;N�PR@�S;TmCEU�CEWwXKZFT[X\T�][N,yÕ@�?�C`k~Tm]mN�P
gYG/iBWhDtI`JKTmCEiBZ�]jTmuEgwZfDH]HI`DjgYCEJÆC`k�G�iKW{DjgYUKW{T®q
g{TmÐ�Z�CEk$I
ÛVxüCEÈKÒfTms D[NE�m4T7 Ô����ZÑ¢Ë\�*ÌÎÍ�Ï¦Õ 5 �g7a�.Ï���.5�715�&?Ñ¢Ê ÒXÒ ÏD7 Ñe=gf-3ZÏ Ò 5�7�Ïc+6ÏD4.Õ¦ÌÎ4�&�Ê�46ÓA+ ! Ê�7}Ì�Ê�ÔE�m4h�m5�Ñ Ò Ê�7 Ì�5�4
+`ËmÌ�ÏD4RËÉÏmÕtNBo�CEWÖ@/i�i�idceo/N�A�I`]jD�ÛVv�N�}�CVG�G)gwZjZjgYCEJ®cFcFc NBUKU;@ � ýVñ�à � ò`ó|Ë � óEó � Ì @

Ù{âOò[Ü/PR@�Ø�iQZFgYJKÓ
g{TmÐ�gYs�øEN¿yä@RS¿T�qVCznEN`� � s�gYT�J�D¯qzI`]HgYIEJVDtZ+C`k�DH_KT)cj}>A IEW{uVCE]HghDH_KG�N�FÑ¢5lËj�lk�Ñ¢ÓI�¦4T7m���w5�4h�n��5�4
kj%o%�Ì'&�ÌÎ7�Ê�ÔQ� Ò Ê�&?ÌÎ4�&�Ê�46Ó��½5lÓ2ÏmÔ ÌÎ4�&ENCpdiKTmÈQT[s`NBP
UB]jgYJKuETm]Fô�o�T�]HWwI`uBN � óVóKâV@

Ù{âmïzÜdqQ@BP
T�]H]tIKN7� Ò Ê�&(Ï,�Z4RÊ�Ô'=�ÕÉÌ Õ�Ê�4RÓ��½Ê�7_�TÏ Ò Ê�7 Ì�ËÉÊ�Ô��{5�Ñ ! �T5�Ô 5�&S=zN�vds�IEXKT�G)gYs¯A�]jT[ZjZmNKS;CVJBX\CEJ¿N�âmæEï � @
Ù{âmæzÜdqQ@ v/@*P
T�Dj_KgwI`J¿Nq(�ÏDÍ�ÏDÔ�+`Ïm7T�½ÏD7_�T5lÓ�Õ¶Ê�46ÓrJ;Ê�Õ¦7T�½Ê�Ñ¢Ë\�*ÌÎ4R&s�½Ïm7a�.5�Ó�Õ N�}>I`G�ÈK]HgYX\uVT|p�JKgYqETm]HZjg{DfnÚA�]jT[ZjZmN

â[æEæEæB@
Ù � ózÜ�ù�IEJKuBNB?/@{N�çÆI`JKuQNKçê@{N�P
iKJ¿NRqQ@{N��w5�4T7 Ñ¢5�Ô��5�ÌÎ4T7��zÓNt¦Ð*Õ¦7 Ò Ïm4�7��m5�Ñ�u-.v+ ! Ô ÌÎ4RÏr��Ð/Ñ¦Í�Ï,� !;! Ñ�5�w2Ì Ò Ê�7}Ì�5�4BN

ZjiKÈKG)g{DFDjT[X6DjC6}>v$x�@
Ù � â�Ü�?/@ ×)@&^�_QI`CBN&õBIEZFD�P
Ð>T�TmUKg{JBu�yMT�Dj_BC
Xãk~CV]d��gYÓECEJQI`Ww��Ý�iBI`DjgYCEJBZ¯c N;ZjiKÈKG)g{DFDjT[XÚDjCs+R���T�x)=Ð Ò ÏDÑ¦Ì�Ë�Ê�Ô

�Z46Ê�Ôy=�Õ¦Ì ÕE@

â �


