
��� ����� �
	��
����	���� ��������������������������� ��� � �!����"��#�$� %'&(�)���*� �

+-,/.1032547684:9 ;<4>=<4:9@?*AB,/CD4:6FEG?8H84
I)JLKNM�OQPSRTJLU�PWVYX[Z\V�RTK^]>PSJLO
_>`LabJcUN`dJ�M�UNe*fW]>PSV�RgMhPSabViU
jkUNe^alM�UmjkU7noPSapPS]>PqJrV�X3_>`LabJcUN`dJisNtuMYU^v�MYwlV�OSJ$x�y�z�zN{F|^sijo})I
jof

~c� ]^RgMYO�MYU�s �NM�OqabPSnSM>�Y�$`LnSM^� aba�nS`Y� JLOSU^JdPF� alU

�'�$���>�^�/�:�
���h�k�����8�L���L�������:�d�-�h�q�-�[�L�����Q���d� �p�Y�<�S�*¡d¢Y�B� �k¢h� �
�����£�Y�:�!¤<�q¢c¥��d���������'�k�q¦i�g���h�k�£���8�L���£¢h�(§¨�h�©���
�L¥d� � ¤<�G�Lª[«W¬>�<���T�­¢F���Y®°¯ �±�Y�l¢����h��²F�����b�L��� ³3���h�k�����h�d�d�
�q´^¢Y¬>�b�'�G�����Y����®'� ¬F¤�¤N¢h� �¶µ�¬>���©����������¬N�h���k�q¦i�·���Y�­�
��¸d¬N�Y����®¹�»º'¥d�G�L�N�©��®�ª ¼g´>���b�½¥L¬>� �q�d�7�#�i�h�k�����8�L�
� ®8� �­�Lµ¾�1��¢�� ¬F¤i¤^¢Y� �¾µg�h�:�c�i�Lµg�d�7�¿¢o¡mµ�¬>���»���p���N�
��¬N�h�@���h�k�8³3�[���h�S�
�<¢h�À�h�[�Y�q��¢o¡��h�7®u¤:� �G¢Y�
� �©¬N�h�
�G�d���Á´^�h�!¥�¢YµW¤N�h�q�(�h�:��¸L¬N�h�7�»� ¡�®Â�Á´^�L���B¤N�d�Á¡d¢Y� �
µg�h�:¥��D���'��´>���¶�q�­�i�Y�q��ª#Ãd���Á´�����¤N�S¤N�L��³��[��Ä[��� �
¥�¢hµ
¤^�Y�q�Å��´N�Åµ¿¬>���©���������Y¬N�Y�¿¡�¬>�:¥L�©�G¢h�:�Y�����©®�¤:�S¢h�
²F�G�����!�L®!�m� ¬>���­�D¢o¡)¤N¢S¤<¬>�b�h�·�i�h�k�����8�L�·� ®8���k�Lµ¾�Lª
¼1�)Ä[�:�B��´N�h���¨´����b�1��´N�¶� ®8� �k�dµ¿�T��¬F¤i¤^¢Y� ��µT¢h���
Æ¨Ç §/�Q���»ÄÀ�:����µ�¬>���©����������¬N�h��¡�¬>�<¥d�©�G¢h�<�h�����©®8³��d¢YµT�
�:����������¡d���h�©¬>�q�d���h�S���:¢h�È®��L�W��µ
¤:�b�Lµg�d�7�­����ª�¼*�
�Á´^�L��¤:�q¢QÄÀ�b�)�Á´^�L���±¤^�L�Á¡d¢h� µg�h�<¥��
���g´^�Y�:���������¿�­�S¦i�
���Y�­�¾����Ã Æ¨ÉWÊ�Ë�Ë�ÌYÍ ³±�Á´^�
� �­�Y�:�i�h�q�����Y�­�i�S�h�L�$¥�´^�Y� �
��¥L�k�d���L�d�»³#�Y�:�Â���ÏÎ¨�7�G¥S¢F���d³#��´N�'µ¿¬>�p�»���������Y¬N�Y�
¥�´^�h�S��¥L�­�L�T�L�d�kª É ¬>�g�q¦d¤N�d� ��µg�L�N�k�h�À�q�d� ¬>���»�¿���:�Y���
¥��h�k�È� �p���N� ÄÐ¥S�Y�N�N¤^�L�Á¡d¢h� µg�h�<¥������­�Y�S�����Y�»�G¢Y�*�¨´����b�
´^�Y�:���p�����5µ�¬>���»���p������¬N�h�$�i�h�k�����Ñ�Á´^�d�L���i�h�k�����8�L�
� ®8� �­�Lµ¾�Lª�¼1¢h���L� ³W�[�
ÄÀ�<�m��´N�h�W�Á´^�D¸d¬N�L� ®*¢�¤:�©���
µ��bÒc�L�^¯ ���i¥�¥d¬>�q�i¥d®T���$�Y� Ó
�L�q�d�7�\���d�©�[���d�m� �k�h�:�i�h�q�
�h�<��µ�¬>���©����������¬N�h�$���h�k�Ô�»®S¤N� �Lª½Õ��B�DÄÀ��� �¾���k�k¤
�k¢h�[�h�S�8���Y���b�L²c�G�Y�»�����Ö�Á´^�½�i�S¢Y²8�5¤:�q¢i�d�b�Lµ¿�S³×�[�
¤:�S¢S¤N¢8�L�#Ø3¬>�N� ¡d¢Y� µ¾³¿��¥�¢hµ
¤:�S� ���L���¿¡d¢Y� µT�Y�r�Á´^�h�
���B�©� ��²c�G�Y����®5¥�¢h�7²8�L� �©�G�d�b���k¢�Î±�N�G¥�¢F���Fª É ¬>�1���N���
�©�G�h�Ð�S¦d¤^�L� ��µg�d�7�­�Y�\�q�d� ¬>���»���/���Á´(Ø±¬>�7� ¡d¢h� µÙ���:�Y���
¥��h�k�$��´N�h�À���/�l�h�»���d�p®g�L����µ����:�Y�­�d�)�Á´^�\¤N�L�Á¡d¢h� µg�h�:¥��
���­���q���i�h�©�G¢h��¡d¢h�)µ¿¬>�p�»���������Y¬N�Y�^�L¥L� � ¤:�»�W�/����´g� µT�Y���
�q�k¤^�L� �k¢h���q�d�Lª\Ú°¬>� ��´N�d��³°�Á´^�rØ±¬>�7� ¡d¢h� µ5¡d¢h� µg�h�±¥��Y�
�L�b�­�i�Y�N�©��®�� ¬F¤�¤N¢h� �À�S¦��k�L�^� �G¢h�N�u�k¢ Æ±Ç §g¡d¢h�)µ¿¬>�p�»���
�b�S¦i�G¥S�Y���k�q¦i�<¤<�q¢F¥S�d��� ������ª

Û�ÜQÝkÞÐßpà­à­ßbá âmã�á¿ä­ákå�æ¾çNßbãbèFá éFã<êkÜ­Ü�ë ìbì°á Ý\åFë Ýkã[á»ê)ãbècßbàÈÞÐëdã�ÜqÝkßbëdì°ßpà
í ÝGë âhã�Ü­î3åYÝGá ïSßbîdÜ­îÈãbèFëdã7ãbèFÜÀä­ákå�ßbÜqà±ë Ý»ÜÀâYá ã7ÞÐëdîLÜ[á Ý/î ßbà©ã�Ýkß�ðoéFã�Ü©î�êoá Ýî ßbÝGÜ­äQã[ä­á ÞÐÞuÜQÝGäqßbëdì¨ëdî ï�ë âhã�ë í ÜkñuãbèFÜ·ò�ó>ô3õ5ä­ákå�æ Ýkß í ècã[âYá ã�ßlä©Ü�ëdâYîãbèFÜ�ã�ßpã�ì Ü�á»ê)ãbèFÜuåYéhðoì ßbä­ë ã�ßlá â1ë âYîTßpã�à)îLë ã�ÜrëkådåFÜ©ëdÝ©ñÈë âYîTâYádãlßlä­Ü�ßpà
í ßpï�ÜQâÈãbèFë ã>ä­ákåYæ ßbâ í ßpà°ðoæ@åFÜQÝkÞÐßpà­à­ßbádâ
á»ê°ãpè8Üuò�ÜQÝkæ¨ó�ëdÝ í Ü�ô[ë ã�ë±õ¨ë àkÜö°âYîdá çNÞuÜqâhã�÷røYá)ä­ákå�æ$á ãbèFÜqÝkçNßbàkÜkñ¨á ÝÐã�á
Ý»ÜGåYéhðQì ßbàGèLñ¨ÝGÜ­ùQéFßpÝ»ÜQàÐë3êoÜ©Üë âYîkúiá Ý[à�åcÜ­äqßbë ìhåFÜQÝkÞÐßpà­à­ßbádâuê­Ý»á Þ£ãbèFÜ3ö°âYîdá ç7ÞÐÜqâhãÁ÷
ûuüdýNþFÿYÿ�����������ý
	���
:ÿ��
����
����������
ý���	GÿYüdÿ��:þFÿ��
�)ÿYü��������! ¾ÿYü#"%$
�'&
�(�*)
)
+

, -�. �>�'/1032
�:�'45/ .
I$MhPSM76NM�nqJgJLUNv�alU^Jcn¾�NM98�J:6:JLJLU�e>JcnqabviU^Jce#M�UNe�;NU^JgPS]^U^JFe
XÁV�O1nQPqViOqalU^v'MYUNe(K^OqV>`LJcnSnQalU^v�PqJ=<�PBe^MYPSM�abU?>�MYPqalU�@A67M�nqJce
nS`dOSabK>P�nLsÂJLU7`dV�RTKNMinqnqalU^v w�MYUNv�]NM�v�Jcn¹nq]N`�� MinCBÀU^viwba�nQ��s
D^OSJLU7`��¾MYUNeFE$JLOSRTM�U°�¨tÐ]>PFshabUrPqV>e^M9GIH n¨v�wlV767MYw78�alwbw�MYviJ�sFPq�NJ
JLUNv�alU^Jcn°nq�^Vi]^wle�a�e>JFMYwlwJGK67JÀJ#L�]NMYwlwJG)J=M¶`dalJLU�P�alUrnq]^K^K:V�OqPqalU^v
MYwbPqJcOqU7MhPqaN8�J�nS`dOSabK^PSnWnq]N`��BM�n
fWO�MO6^a�`Ys^jkU7e>al`¾MYUNe!Z\�^alU^JFnQJ�@
P�MYKNM�U^JcnqJ=@RQ�V�OSJcM�U�S­ZTP�QVUds8Min¨Pq�^JÐjkU�PqJLOSU^JLP3e>JcRTV�v�O�MYKN�^al`cn
MYOSJ�Pq]NOqU^alU^vmnoPSJcM�e^abwNGDR¿]^wbPqalwbalU^v�]7MYwXWZY#[­�ÈjkU1XGMi` Pcs<MgOSJc`LJLU�P
nq]^O\8iJ�G1alUNe>a�`LMYPqJcn$PS�NMhPr]7nQJcOSn�MYOSJm���J]��L��®B�k¢m� �k�h®*�»�/�G¥��m�8�
�b¢Y���m�h�:�)¡d¢h¬>���©��µg� ��µg¢h�q�¾���J]i�d��®·�­¢D�d¬>®g� ¡��Á´^�¾���c¡d¢Y� µT�Y�
�©�G¢h�����W¤<�q�d�d�L�N�k���*�����Á´^�L���¿�<�h�©��²8�¶�b�h���Y¬N�c�i�^Wb{=[­s@RgM � alU^v
R¾]NwpPSabwlabUNv�]NM�wba�nQRÅM$`LOqabPqa�`LM�w�XGM�` PSV�O3alU¿viwbV�6NMYw°�L� Ø/¢Yµ¿µg�L�q¥��d�
_�alRTabw�MYOSwJGisYPS�^JWalR�K:V�OqPSM�UN`dJÈV�X:R¿]^wbPqalwbalU^v�]7MYwNnq]^K^K:V�OqPÀabU!�L�
_ ¢h²h�d� �<�h�<¥S�¿nqV�wl]>PqalV�UNnu�7M�n`6:JLJLUbaÐJLwlw°e>V>`d]^RTJcUiPSJcecW |9[­�
d£�^alwbJ\PqV>e^M9GIH n¨`LV�RTRTJLO�`da�MYw�e^MhP�MO6NMinQJÐn5G>nQPqJLRgn±e>V)nq]^K�@
K:V�OqP±nQPqV�O�MYviJÀMYUNe�RgM�U^abKN]^wlMYPqalV�UrV�X^R¾]^wbPqalwlabU^vi]NMYw�e^MhP�M^s9aÐJ
MYOSJ�U^V�P)M9aÐM�OqJ$VYXÀM�U*GDabU'@­e>JcK>Pq�-noPS]Ne�GDPqV·`LV�RTKNMYOSJ$Pq�^JcabO
nq]^K^K:V�OqPcs�ViO�PqV^L�]NMYU�PSapXeG!Pq�^JcabOrK:JLOqXÁV�OSRgMYUN`LJ�s(aÈabPq�#R¿]^wf@
PqalwlabU^vi]NMYwÀeNMhPSM*Min$`LV�RTKNM�OqJFe1PqVmPS�^J¶noP�MYUNeNMYO�eBjQ_hgFi j7j�xOk
SÁK:V�KN]^wlM�OqwNG � U^VlaÈU!Min�Õ Æ Ø°ÃQÃ�U)e^MYPSM^��jkU!Pq�^a�n�KNM�K7JcOcsIaÐJ
PSM � JTMm;NO�nQP�nQPqJcKBPSVlaÐM�OSe^n)M�e^e^OqJFnqnqabUNv¶Pq�Naln�w�M�`L]^UNM^�Vnu�NJ
6NMinQa�`:Li]NJcnQPqalV�Uca\JgMie^e>OSJcnSn��^JLOSJTalng�¨´N�h����¢F� �D¢Y�:��¤^�Y®8³
���g¡�¬>�:¥L�»�G¢Y�:�Y�����»®B¢Y�È¤N�d�Á¡d¢Y� µT�Y�:¥�� ³�¡d¢Y�T¥�´^¢F¢8� �����1�k¢¶� �k¢h�q�
���Y�­�·���B�<�h�©��²8�¿�b�Y����¬N�L��� �¾¢o¡r�:¢h�7�»§��Y�»���B�d¥L� � ¤:�»�
o
d£abPq�#OqJcviM�OSe*PSVmXÁ]^UN` PSabViUNMYwlabPpG�s(aÐJ�`LV�RTKNM�OqJFe!M*nQ]NapPSJ
VYX)K7ViK^]^w�MYOge^MhP�MO6NMinQJmn5G>nQPqJcRTnFaÈabPq�5OqJFnQK:Jc`dP¿PSV�nQPqViOSM�v�J
XÁV�OSRgMhP�nBMYUNeÂXGMi`dalwbabPqalJcnBXÁV�OB]7nQJcOBabU�PSJLOqXGM�`dJis¾M�`c`dJFnqn1M�UNe
RgMYU^alK^]^w�MhPSabViU°�qd-J�XÁV�]NUNe�PS�NMhPcaÈ�^alwbJ�Pq�^JFnQJ'n\G�nQPqJcRgn
nq]^K^K:V�OqPrR�V�noPT_hrs>t@ke>J=;7U^Jce�R¾]NwpPSabwlabUNv�]NM�wÀXÁ]^UN`dPqalV�UNM�wbabPpG�s
nqV�RTJgU^JLJFe>Jce�XÁJFMhPS]^OqJFnLs3nq]N`���M�ng¬��L�L� �Q���»ÄÀ�:���-¥S¢Y���b�h�©�G¢h�N�
MYOSJuG�JLPÐPSV:67J�alRTK^wbJcRTJLU�PqJFe@�
d£abPq�1OSJLviM�OSe·PqV·K7JcOQXÁViOqRgMYU7`dJ�s^Pq�^J¾eNMhPSM76NM�nqJrn\G�nQPqJcRgn

aÐJLOSJÀnQ]'6'voJc` PSJce�PSV
MÈ`dViRTR�ViU�PqJFnoPSabU^vWXÁOSM�R�Jwa\ViO � PqVWJw8hMYwJ@
]NMYPqJBPS�^J!K:JLOqXÁV�OSRgMYUN`LJBalR�K7M�` PDV�U£PS�^Jx6NMinQa�`Be^MYPSM76NM�nqJ
V�K:JLO�MhPSV�O�nySÁJi� v7�[�L¥��h�7s9zL¢h���Ns�JLPS`Y�ZU¾VYX�nQPqV�OSalU^v�R¾]^wbPqalwlabU^vi]NMYw
e^MYPSMualU�Pq�^J\K7ViK^]^w�MYO°R¿]^wpPSabwlalU^v�]NM�w�`��NM�OSMi` PqJcO°nQJLPcsl{WUNal`LV�e^J
M�n[V�K^K:VinqJce¿PSV�Pq�^J$noP�MYUNeNMYO�e�f$_NZ\jQj ��fWU·V76
8�abVi]Nn/K:JLOqXÁV�O\@
RgMYUN`LJ*�^apPga�n�Pq�NMYP|{WU^a�`dV>e>J*P�M � JFn�R�ViOqJ*nQPqV�O�MYviJDnqKNM�`LJ
Pq�7MYU f$_NZ\jQj s$Pq�NJLOSJdXÁV�OSJ�OSJwL�]^alOqalU^v×RTViOqJÔe^aln � M�`L`LJcnSnQJFn
PqV1OSJdPSOqalJ�8iJ�Pq�^J·nSMYRTJ¶nqJLRgMYU�PSal`T`dViU�PqJLU�PF��}WVlaÐJ�8iJLOFs@Pq�NJ
U^Vl8iJLwhalUNnQalv���P@XÁOSV�RÂV�]^O@J�<>K7JcOqalRTJLU�PSn@a�n@PS�NMhP@PS�^JLOSJ[M�OqJ/nqabv7@
U^aJ;7`LM�U�P$���7�kµT�LµT¢Y� ®TK7JcOQXÁViOqRgMYU7`dJ)e^JLv�O�M�eNMhPqalV�U7n\Min�aÐJLwlw»s



wlJcM�e^abU^v!PqV#MYU�Vl8�JLO�MYwlw[nqapPS]NMhPSabViU aÈ�^JcOqJcabU {WU^a�`dV>e>JmK7JcO5@
XÁV�OSRgMYUN`LJualnÀnqJLOSalV�]NnqwJG¿`dV�RTK^OSV�RTa�nQJFe aÈabPq�gOSJLv�MYO�e�PSVD��¢h�Á´
nQPqV�O�MYviJWMYUNe¶K^OqV>`LJcnSnQalU^vN�!d�V�O�nQJis�aÐJ1;NUNe¶Pq�NMYP[PS�^JsL�]^JcO\G
V�K^PqalR�a � JcOwH n/M�`c`d]^O�M�`�G�aln/e^a��<JLOSJLU�P 67JLPpa\JcJLUgnQPSMYU7e^MYO�e¾M�UNeR¾]NwpPSabwlabUNv�]NM�w�PSJ=<�P3eNMhPSMNshMYUNe�alU¾nqV�RTJ\`cM�nqJcn°Pq�^J\V�K>PSabRTa � JLOa�nralR�K:JLO 8�abVi]Nn�PSV*Pq�^J·e^a��<JLOSJLUN`LJcn 67JLPpa\JcJLU�Pq�^JcR*�1_>]N`��
alU^JwL�]^abPpG¿`LV�]^w�e�OqJFnQ]^wbPÀalU¶`��^V�a�`dJuVYX@nq]'6�@­V�K>PSabRgMYwNK^wlM�UNn3XÁViO
L�]^JLO G¶J�<�JF`d]>PSabViU°�
nu�^JWM767Vl8iJÈOqJFnQ]^wbPSnÀOSM�alnqJÈ`dV�U7`dJLOSUNnÀM767Vi]>P/Pq�NJ
nQ]NapP�MO6^alwf@
abPpG5V�X¾`d]^OSOSJLU�PDe^MYPSMO67M�nqJ!n5G>nQPqJcRTn¶XÁV�ODR¾]^wbPqalwbalU^vi]NMYw�e>J=@
K^wlVlG�R�JcU�Pc��fWU�V76
8�abVi]Nn
nqV�wl]>PSabViUxaÐV�]^w�e^6:J¾PSV·PSOSM�UNnQw�MhPSJ
MYwlw[R¿]^wbPqalwbalU^v�]7MYw\eNMhPSM*alU�PqV!f$_NZ\jQjrM�UNe�PqV-e>VBM1OSJ�8�JcOSnqJ
PqO�MYU7nQw�MhPSabViU aÈ�^JLU¿K^OqVl8�a�e>alU^vÈPq�NJ[OSJcnq]^wpP�n°PSVWPS�^J\]7nQJcOc�±t\]^P
PqO�MYU7nQw�MhPSabViU°s:M�KNMYOqPWXÁOSV�R 6:JLalU^vDabPSnqJLwbX\nqwbVla�s<`LM�U 6:J�MDnQJ�@
RgMYU�Pqa�`LM�wbwNG�wlVinSn5G�K^OSV>`dJFnqnbW �l[
MYU7e aÐV�]^w�e�PS�^JLOSJdXÁViOqJmU^V�P
nqJLO 8�J�M�nÈM�8�alM76^wbJ�viJLU^JcOSM�w<OqJcR�JFe�G��
d�J£V�]>PSwbalU^J×�^JcOqJ×M�UÖMYwbPqJLOSUNMYPqaN8�J£nQViwb]^PqalV�U�aÈ�^JLOSJLalU
R¾]NwpPSabwlabUNv�]NM�w°e^MhP�M¾a�nunoPSV�OSJce¶alU*M¾U^Jwa(`dViRTK^OqJFnqnqJce·abU�PSJLO\@
UNM�wunQPqViOSM�v�J·XÁV�OSRTMYPcsÐ`LMYwlwlJce����
	���
������£s aÈ�^a�`��5aln�PSOqaN8*@
a�MYwlwJG�`LV�U
8�JcOQPSaJ6^wlJ¶PSV�{
U^a�`dV>e>JmXÁV�OSRgMhPc� g)]NO�alRTK^wlJLRTJLU�@
PSMYPqalV�U1V�X[Z\]NU^apXÁViOqR a�n
MYw�nqVTPqJcnQPqJFe*]^UNe>JcOWPS�^J¾nSMYRTJ�K7JcO5@
XÁV�OSRgMYUN`LJ�XÁOSM�RTJ�aÐV�O � MYUNeDPq�NJrOqJFnQ]NwpP�nÈabU7e>al`cMhPSJ�Pq�NMYPWPq�NJ
e^MYPSMO67M�nqJ$K:JLOqXÁV�OSRgMYUN`LJr`LM�U 6:JrRgM�e^J·�h��µg¢8� �W�8�)��¢c¢F�*�8�
�Á´^�h��¢Q¡±Õ Æ Ø°ÃQÃ
XÁV�O¨nq`LOqalK>PSn(aÈapPS��OqJcK7JcOQPSV�alOqJFn<wbJFnqn°Pq�NM�U�|ixYyNs
`dVl8iJLOSabUNv�M�RgMlvoViOqabPpG�VYX)Pq�^J {WU^a�`dV>e>J�@­nqK7JF`daJ;NJce'nS`dOSabK^PSnc�
D^]NOQPS�^JLOFs�Pq�^J�nS`dOSabK^PÐV�X�Pq�NJ$]NUNe>JLOSwNG�alU^vge^MYPSM¿alnua�e>JLU�PSaf;NJFe
J=<>K^wla�`dabPqwNGgabUBZ\]^U^abXÁV�OSR*s*aÈ�Nal`��m`LMYU�67J�J�<�PSJLUNe^JcegPSV�nq]^K�@
K:V�OqP/nqV�RTJÐVYX7Pq�^JuR¾]NwpPSabwlabUNv�]NM�w>OqJ#Li]NabOSJLRTJLU�P�n±nqK:Jc`daJ;NJFe¾alU
_hrs>�ib{#k7k7kN�5f)e^e>abPqalV�UNM�wbwNG�sunq]N`��'ale>JcU�PqaJ;7`LMYPqalV�U5�^JLwlKNngalU
alR�KNwbJcR�JcU�PqalU^v-R¿]^wbPqalwbJ�<�a�`LM�wuV�K:JLO�MhPqViOSnrPq�NMYPT`cMYU�J=<�PqJcUNe
Pq�NJr`d]^OSOqJcU�PÈ`cMYKNM76^alwbabPqalJcnuV�X3_hrs>[�

����� � ������	
�����! "����	
nu�^JmOqJcRgMYalUNe>JLOTV�XWPq�^a�nTKNM�K7JcO�a�n�V�OSviM�U^a � Jce�Min¾XÁViwbwlVlaWnwi_�JF` PqalV�U�|mV�]^PqwlabU^JFn�M*nqM�R�KNwbJB�L� Ø/¢Yµ¿µg�L�q¥��·M�K^K^wlal`cMhPqalV�U�s
]^UNe^JLO�nq`LV�OSabU^vÑPq�NJ£R¾]^wbPqalwbalU^vi]NMYw·nq]^K^K:V�OqP�U^JLJFe>JceÅXÁOSV�R
e^MYPSMO67M�nqJ×n5G>nQPqJLRgnc� _�JF` PSabViU#��OqJw8�alJ�aWn�Pq�^J×OSJwL�]^alOSJce
6NMi` � viOqVi]^UNe�MYUNe#OSJLw�MhPSJce�OSJcnqJcMYO�`��°�D_>Jc` PSabViU%$BK^OSVl8�ale>JFn
MYU£Vl8iJLO 8�abJwa VYX�PS�^JBR¾]NwpPSabwlabUNv�]NM�w$nq]^K^K:V�OqP·nQK:Jc`Laf;7Jce£alU
Pq�NJ�_hrs>�nQPSM�UNe^M�OSe^n)MYUNe1Pq�NMYP)K^OSVl8�ale>JFe 6*GmPS�^J¾K:V�K^]NwlM�O
e^MYPSMO67M�nqJun\G>noPSJLRgnc�3_�JF` PSabViUgx�e^JcnS`dOSaJ6:JcnÀM)XÁO�MYRTJ�aÐV�O � XÁViO
RTJcMinQ]^OSalU^v�Pq�^J
R¾]^wbPqalwbalU^vi]NMYw^K:JLOqXÁV�OSRgMYUN`LJWMYUNe¶_>Jc` PSabViUgy
K^OSJcnqJLU�PSnÈPq�^J�J�<�K:JLOSalR�JcU�PSMYw�OqJFnQ]^wbPSnc�Ð_>Jc` PSabViU Y�e>JcnS`dOSaN67JFn
MYU7e-Jw8hMYwl]NMhPSJcn�V�]NO�U^J�a Z\]^U^abXÁV�OSR nQPqV�O�MYviJ¾XÁViOqRgMYPc�|D±af@
UNM�wbwNG�s>_�Jc`dPqalV�U|jrnq]^RTRgMYOSa � Jcn3PS�^J
K7MYK:JLO\M�UNeTV�]^PqwlabU^JFn/XÁ]�@Pq]NOqJ�OSJcnqJcMYO�`��DM98iJLU�]^JFnL�

& ')( �+*-,/.1032 2/.k�'41.\4 .54 2W�+.6087�9 2
�
4 . 0����
jkU*Pq�Naln$nQJF` PSabViU aÐJr�^alv��Nwbalv���PWPS�^JrU^JcJce*XÁViOWJ=M¶`dalJLU�P)nq]^K�@
K:V�OqPrXÁOqViRÏeNMhPSM76NM�nqJcn�XÁV�O¾R¿]^wbPqalwbalU^v�]7MYw[KNOqV>`dJFnqnqalU^v^aÈapPS�
MTnqM�RTK^wbJ$v�wlV767MYwÀ�d�»«W¬�� ���:�d�����[_>abRTalwlM�OÐUNJLJce·XÁOSV�R M¿wlM�OqviJ
nS`LMYwlJ¶�d� _ ¢Y²8�L� �:�Y�:¥��¾M�K^K^wlal`cMhPSabViUDa�nÈe>JdP�MYalwbJFemabUcWp{"$O[­�
Z\V�U7nQa�e>JLOÀM��
G�K:VYPq�NJdPqa�`LM�w<«)¢c¢#]8�Lª�¥�¢hµ PS�NMhPÐnQJcwbw�n 6:V�V � n
MYOSV�]NUNe-Pq�^J¶viwbV�67Jis¨KNOqJFnQ]^RgM76^wJG-abU�e^a��<JLOSJLU�P¾w�MYU^vi]NMYviJcnc�
nu�^J�K^OSV�e^]N` P�`LMhP�MYwlV�v¶V�X\nq]N`��!MYU5�d�»«W¬�� ���:�d�S�¿RTM9G*�NM98iJ
OSJc`dViOSeNn�abU�e>a��<JLOSJLU�P�wlM�U^v�]NM�v�JFnLs3M�n¿nQ�^VlaÈU�alU D±alv�]^OSJB{��

j­PrnQ�NV�]^w�ex6:JTU^VYPSJce!Pq�NMYPrnQ]N`��#MmU^JLJFe!a�n�e>a:�:JcOqJcUiP�XÁOSV�R
Pq�NJu_hrs>�ib{#k7k�kÈOqJF`dViR�RTJcUNe>JcerV�K>PSabViU¾VYX7OqJFnoPSOqa�` PSabU^v)M)`LV�wJ@
]^RTU5PqV 6:JBVYX�M#nQK:Jc`Laf;7Jce5wlM�U^v�]7MYv�JmPpG�K:J�� DN]^OQPS�^JLOFsuM
v�aN8�JcU�MhPQPSOqaN6^]>PSJ 8hMYwl]^J�apP�nQJcwpXgRgM9GÑnQPqViOqJ�M£nQPqOSabUNv'Pq�NMYP
`dViU�PSMYalUNn�`��NMYO�M�`dPqJcOSnrXÁOqViR�e>a��<JLOSJLU�PTwlM�U^v�]7MYv�JFnLsÀMin�apPTaln
`d]7noPSV�RgMYO G�PqV¾OqJcK^OqJFnQJcU�P[`dV�RTRTV�UgM76'6^OSJ�8�alMYPqalV�UNn/nq]N`��¶Min
;=<?>�s�alU�B[U^v�wla�nQ�°�|gK8�JcOSM�wbw©s<Pq�NJgOqJ#Li]NabOSJLRTJLU�P$XÁV�O�R¿]^wpPSaf@
wlabU^vi]NMYw3nQPqV�O�MYviJ�RgM9G 6:J¿MYP)PS�^J¿MYPQPSOqaN6^]>PSJ�s@OSJc`dViOSe°s^PSM76^wlJ
V�OWnS`��^JcRTM¿wlJ�8�Jcw»�3jkU1nqK7JF`da�MYw°`LMinQJFn\Pq�^J�OSJwL�]^alOqJcRTJLU�PÈRTM9G
J�8iJLUF67JWMYP±PS�^JÈ`LMYPSMYwlV�v)wbJw8�Jcw»sYabXNPS�^JWe^MYPSMO67M�nqJ\V�6�voJc`dPSn3MYOSJ
PqV:6:J�ale^JLU�PqaJ;NJcebaÈabPq�*R¿]^wpPSabwlalU^v�]NM�w@UNMYRTJFnL�

D±abvi]^OSJ�{�i@�A�� "��B����%��
DCE�
BF G��B���	����
��BIHKJLJ�M=N�O�PQJ�R

d�J¿J�<�K:Jc`dP�Pq�NMYP�alU#e>]^JT`dV�]NOSnqJ�L�]^JcO\G�alU^vDMi`dOSVinSn
w�MYU'@
v�]7MYv�JFn1aÐV�]^w�e^6:J�MTXÁJFMhPS]^OqJ�e>JcnqalOqJFeb6*G*jkU�PqJcOqUNJdP$nqJLO 8�al`LJ
K^OSVl8�ale>JcOSn�wla � J!«
¢F¢w]h�Lª�¥S¢Yµ¿��f
n|aÈabwlwy6:JBnQ�^VlaÈU5alU'nq]'6�@
nqJwL�]^JLU�P-nqJc`dPqalV�UNncs�PS�^JÔK:JLOqXÁV�OSRgMYUN`LJ�VYX·nq]N`���R¾]^wbPqalwlabU�@
v�]7MYwÈMYK^KNwba�`LMYPqalV�UNn�a�nTJ=<>K7JF` PSJceÔPqV�67J1U^V�Pqa�`dJFMO6^wNG a\ViOSnqJ
aÈabPq�½`d]NOqOSJLU�P!e^MYPSMO67M�nqJ�n5G>nQPqJLRgncs�OSM�alnqalU^v£nQJcOqalV�]Nn!`dV�U'@
`dJcOqU7nrMO6:V�]>P¿Pq�^J�Li]7MYwlapPpG�VYXWnqJLO 8�a�`dJgOSJLU7e>JLOSJce-PqV!v�wlV76NM�w
`d]7noPSV�RTJLO�nL� }WJLU7`dJ�s/abP¿a�n¿abRTK:JLO�MhPqaN8�J¶Pq�NMYPTnqV�wl]>PqalV�U7nV6:J
XÁV�]NUNeDPqVTabRTK^OSVl8�J�R¿]^wpPSabwlalU^v�]NM�w°e^MhP�MO6NMinQJ$K:JLOqXÁV�OSRTM�UN`dJi�

ST��� CU��B� "��B���	
���
��BWVYX
X
B���Z[�� "����	]\_^=`a�
�F��^=�b^=	8 "c

jkU-MDU�]>PSnq�^Jcwbw©s@v�wlV76NM�w�R¿]^wpPSabwlalU^v�]NM�w/MYK^K^wla�`LMhPSabViUNn)abRTK:VinqJ
Pq�NJ[XÁViwbwlVlaÈabUNvWPpaÐV
RgMlvoViO¨OSJwL�]^alOqJcRTJLU�PSn°XÁV�O3e^MhP�MO6NMinQJÐn5G>n5@
PqJcRgn�i

d  "��	
e����QefCE��B� "��B���	
������BWgh	8 "^L��ZQi���	���^�junu�NJ R¿]^wpPSaf@
wlabUNv�]NM�w*eNMhPSMÅR¾]7noP 6:JÂalU�PqJcOS`��NM�U^v�JFeÖalU M nQPSMYU'@
e^M�OSe�XÁV�OSRTMYP�PS�NMhP3aln¨OSJc`dViv�U^a � M76^wlJ 6*G�V�Pq�^JcO±n\G>noPSJLRgnc�
}
JLUN`LJ�apPWa�nuK^OSJdXÁJLO�MO6NwbJ$PqVgnQPqViOqJ�e^MYPSM�abU*MYU*alU�PqJLOSUNM�w
XÁViOqRgMhP/PS�NMhP\aln\`dwlVinqJLO3PqVrPq�^JWalU�PqJcOS`��NM�U^v�JÐXÁViOqRgMhPFs�alU
ViOSe>JcOÀPSV¿RTalU^abRTa � J�`dViU*8iJLO�nQalV�Ug`LVinQPSn[MYP`L�]^JcO\G�PSabRTJ��

k@��	���������^lgm	�e
^LX@^=	�e
^=	8 YnY��^L�Qoqpr���TZ�^=c"cG��	
�sjsnu�^J
e^MYPSM76NM�nqJ¿n\G>noPSJLR R¾]7noPu67JTJ#Li]7MYwlwJG*J=M¶`LabJcUiP�alU�M�U*G
V�X[Pq�NJ�w�MYUNv�]NM�v�Jcn$`��^V�nQJcU 6
G*Pq�NJg]NnQJcO"t°Pq�NMYPralncs@Pq�NJ
e^MYPSM76NM�nqJ�K7JcOQXÁViOqRgM�UN`dJ�XÁViOÈPpa\Vgw�MYUNv�]NM�v�JcnWR¾]NnQP36:J
a�e>JLU�PSal`cMYw©s>apX3Pq�NJLalOÈOqJcK7JcOQPSV�alOqJ�nQa � JFnÈMYOSJ�nQalRTabw�MYOF�

d�J[J=<>K^wlV�OSJ�s8alUrPS�^J[OSJLRgMYalUNe>JcO�V�X^Pq�^a�n¨KNMYK:JLOFsh�^Vlaca\Jcwbw
`d]NOqOSJLU�PmeNMhPSM76NM�nqJ-n\G>noPSJLRgnm�NMYU7e>wbJ-Pq�NJ#M767Vl8iJBOSJwL�]^alOqJ�@
RTJLU�PSncsNM�UNeDMie^e>OSJcnSn\Pq�^JcabOWwlalR�abPSMYPqalV�UNnWabUDPq�^a�nÈOSJLv�MYO�e@�



� 9#�3��� 4 �'/�2 . 0
jkU-Pq�^a�nrnqJc` PSabViU°s(aÐJTOqJw8�alJ�a 6NM�nqal`T`LV�UN`LJLK>P�n�abU�JLUN`LV>e>abUNv
R¾]NwpPSabwlabUNv�]NM�wÀe^MhP�MmM�UNe#nQ]NO\8iJ�G1K^OSabViO�OqJFnQJFMYO�`��BabU#R¿]^wpPSaf@
wlabU^vi]NMYw°eNMhPSM76NM�nqJ�K^OSV�`LJcnSnQalU^v7�

�s��� ��i
�!����Z  G^L� d ^L ��	�e�� 	�Z��Te
��	
�

f��	��

��
��������*a�n�Pq�NJ·nQRgM�wbwlJcnQP¿`dViRTK7ViU^JLU�PrVYXWM^aÈOSabPQPqJcU
w�MYU^vi]NMYviJ*Pq�NMYPD�NMin·MÔnqJLRgM�UiPSal` 88M�wb]NJ�� nu�^J�nQJLPDV�X�M�wbw
Pq�NJ!`��NMYO�M�`dPqJcOSnTalU×M#wlM�U^v�]7MYv�J*a�n¶`LM�wbwlJce£M��������������������i�
f Ø�´N�h�q�i¥d�k�d� �Ð�<¥�¢c�Y�����1MinqnqabviUNnWM·]^U^a�Li]NJ 8hMYwl]^JrPSV·JFM�`��
VYX�PS�^J!`��NM�OSMi` PqJcOSnTalU×M�OSJLK:JLOqPqViabOSJ�� nu�^JLOSJ!MYOSJBnqJ�8�JcOSM�w
aÐJLwlwf@ � U^VlaÈU�JLU7`dV>e>alU^vincs\nq]N`���MingÃ Æ¨ÉWÊ�ËiËiÌYÍ Wp{Fzl[VSe6NMinQJFe
V�UÂf)_NZ\jqj5U s1ÎÐØ Æ �"! W kl[¾MYU7e Î¨�7�G¥�¢c�i� W |�x#[­s
PS�NMhP*XÁViOqR
Pq�NJ 67M�nqaln�XÁViO#nQPqViOSM�v�J'MYUNeÅalUiPSJLO�`��NMYUNv�JÔV�X·PSJ=<�PÔe^MhP�M
MYRTViU^v�`LV�RTK^]>PSJLOgn\G�nQPqJcRgnL�$#ÈJLviabViUNMYwuJLU7`dV>e>alU^vincs[nq]N`��
M�nÐÃ Æ Ø@ÃqÃbW x9[7XÁViO[jkUNe>a�`Èw�MYU^vi]NMYviJcncsiM�wlnqV�J=<>a�noPFs�`cMhPqJcOqalU^v�PSV
nqK7JF`daJ;7`rOSJLviabViUNMYw¨OqJ#Li]NabOSJLRTJLU�P�nL�yd£�NabwlJ¿jQ_ gFi j�jixOk:67M�nqJce
`��NM�OSMi` PqJcO±nqJdP�n/MYOSJÐPq�^JuRTVinQP aÈale^JLwNGr]NnqJce�`d]^OSOqJcU�PqwNG�s7{
U^af@
`dV>e>J�a�n16:Jc`LV�RTabUNv¶Mge>J=@©XGM�`dPqVgnoP�MYUNeNMYO�e¶XÁViOWv�wlV76NM�w@abU�PSJLO\@
`��NM�U^v�J$VYX3abU^XÁV�OSRTMYPqalV�U°�

D±alv�]^OSJr|�i d ���%X B�^%�/	
Z[�se���	�� ��	'&6�!�������
c)(s���Q� �! "c
* 	���Z[�Te
^ W |�x#[$aln·M#]^U^abXÁV�OSR |l@A6
G�PqJ*JLU7`dV>e>alU^vÔnQPSMYU'@
e^M�OSe¾Pq�NMYP\MYwlwlVlaWn/noPSV�O�MYv�JÐVYX@`��NM�OSMi` PqJcOSn¨XÁOSV�R M�U
G � U^VlaÈU
MYwlK^�NM767JLPmViODa�e>JcV�v�O�MYKN�^al`!n5G>nQPqJLR alOSOqJFnQK:Jc`dPqaN8�J!V�XrK^w�MhP5@
XÁV�OSR(ViO°K^OSV�viOSM�R�RTalU^vuJLU
8�abOSV�UNR�JcU�PSnc�({WU^a�`dV>e>JÀa�n�`LwbV�nQJcwJG
MYwlalv�U^JFe*PqVDPq�^JTjQ_hgFil{cziy $�y^W kO[/nQPSM�UNe^M�OSe@s@`cMYwlwbJFe�Î¨�7��²8�L� �
�L�h�)Ø°´N�h�q�i¥d�k�L� Æ �L��V�O�ÎÐØ Æ �"!��bnu�^J|{WUNal`LV�e^J·`dV>e>JFnrMYOSJ
MYOSO�MYU^viJceBalU�Ø�´^�Y�q��¥L�­�L�T«W�b¢F¥ ]h� s aÈ�^al`���JcUN`dV>e>J¶`LV�U�Pqalv�]'@
V�]7nQwNG1Pq�NJ¶`��NMYO�M�`dPqJLO�n)VYXÐMmviaJ8iJLU#nq`LOqalK>Pcs�PpG�K^al`cMYwlwJG-`��NMYO\@
M�`dPqJcOSn�alU�MmnqalU^v�wlJTOqJcK7JcOQPSV�alOqJi�:{
U^a�`dV>e>Jg�NMin�nQK:Jc`Laf;NJFe �
e>a:�:JcOqJcU�PV6*G�PSJ�JcUN`dV>e>alU^v�nmShÎ,+<Ú[� Ë s¿Î,+<Ú[�.-0/�MYUNe Î,+<Ú[�
1 !tUÐPSVTnQPqViOqJ$PS�^JrnqM�RTJ�`��7MYO�M�` PSJLOÈ`dV>e>JFnuabU1M�6
G�PqJ�s�aÐV�O�e
V�OÐe>V�]h6^wbJ�@AaÐV�O�e�XÁV�OSRgMhP�nL� {3n1D�@�{cyrnqK7JF`daJ;NJcn[Pq�NJ36NMinQa�`)|l@
6
G�PqJ$OqJcK^OqJFnQJcU�PSMhPSabViUTXÁV�OuJcMi`��·MYU7e¶J�8iJLO Gg`��NMYO�M�`dPqJLOFsinqalRF@
alwlM�O�PqVx{�Zu_*@k|^�%{3n1D�@Rj*K^OSVl8�a�e>JFn�Mb88M�Oqa�MO6NwbJTwlJLU^v�Pq�#JLU�@
`dV>e>alU^vÔPq�NMYPmK^OSJcnqJLO 8�JFnTPq�NJ-JcUN`dV>e>alU^vÔV�X�Pq�^J�jQ_hgFi j7j�xOk
6NMinQJFeB`��NMYO�M�`dPqJcO
nQJLPSn:So{�@A6
G�PqJ¿K7JcO$`��7MYO�M�` PSJLO�U s�aÈ�^alwbJ¿]Nnp@
alU^v#|^sW�-V�O $ 6
G�PqJFn�XÁV�OTVYPS�^JLOg`��NM�OSMi` PSJLO¿nqJdP�nL� {WUNe>JcO5@
nQPSMYU7e^MO6^wNG�s°nq]N`��BKNOqJLXÁJLOSJLUN`LJ¾XÁViO)jQ_hgFi j7j�xOkga�n�e>]^J�PqVDPq�NJ
J=<>a�noPSJLUN`LJuVYX7w�MYOSv�J\wbJcviMi`=Gre^MYPSM^� B[Mi`��¾V�XNPq�NJcnqJÐJcUN`dV>e>alU^v�n
MYOSJ$JwL�]^aN88M�wbJcU�PuM�UNeD`cMYU�67J$PqO�MYU7noXÁViOqRTJce¶abU�PqV�PS�^J�VYPq�NJLO�n
6
G�nqalR�KNwbJis¨XGMinoP�6^abP5@ aÈalnqJ¶V�K:JLO�MhPSabViUNnc�*f 8�JcUNe>V�O¾alnrXÁOqJcJ
PqV�`��^V�VinqJWXÁOSV�RÖMYU
GTVYX@PS�^J�MO6:Vl8�JÈPS�^OqJcJ
JcUN`dV>e>alU^vin[PqV�6:J
XÁ]^wlwJGm`dViR�KNwba�MYU�P1aÈapPS�^{WU^a�`dV>e>J|W |�$l[­�

D±abvi]^OSJ-|�nq�^VlaWn¶nqV�RTJ!nSMYRTK^wlJ!noPSOqalU^v�n¶alU'Pq�^OSJLJ�e>apX @
XÁJLOSJLU�PDnS`dOSalK>PSn S >�MYPqalU×nq`LOqalK>P32 B[U^v�wlalnq�°sujkUNe>a�`BnS`dOSabK^P)2
n±MYRTabw©s^MYU7emZTP*Q�nq`LOqalK>P42mQ�M�Ulvoa�Ud� B[Mi`��·noPSOqalU^v�alnunq�^VlaÈU
alU {3n1D�@S{Fy¶MYU7e^{3n1D�@ j¶JLUN`LV�e^abU^v�nL�1nu�^JFBÀU^viwba�nQ�BnQPqOSalU^v
Pq�7MhP/U^JLJFe^nÐ{�6
G�PqJ�5h`��NM�OSMi` PqJcO�alU¿f$_NZ\jQj¨U^JLJFe^n/e>V�]h6^wbJ\Pq�NJ
nqKNM�`LJ
alU {Kn1D�@�{cy 6^]>PÈK^OSJcnqJLO 8�JFn/Pq�NJ�f$_NZ\jQj\JLUN`LV>e>abUNv¿alU
{3n1D�@Rj^� nu�^J 6
GiPSJcn�K:JLOg`��NMYO�M�`dPqJcOrXÁV�O�jkUNe>a�`mMYUNe'ZTP�Q
nS`dOSabK>P�nrMYOSJ·|malU {3n1D�@S{Fy^s!6^]>P��BabU {Kn1D�@Rj^�mjkU�KNM�OQPSal`=@
]^w�MYOFs<Pq�^J¶nQPqViOSM�v�J¾XÁV�O�jkUNe>a�`gnoPSOqalU^v�n$e^V�]'6^wlJcn�alUc{3n1D�@S{Fy
MYU7e�PqOSabK^wlJcn[abU|{Kn1D�@ jNs�XÁOSV�RÅPq�^JcabO\K^OSV�K^OSabJLPSM�O\GrjQ_7Z\jQj3JLU�@
`dV>e>alU^v7�Ðj­P�nQ�NV�]^w�eb67J¾U^VYPSJce*�^JcOqJ�PS�NMhP�e>]^J�PSVgPq�NJrwlM�OqviJ
OSJLK:JLOqPqV�alOSJrnQa � J¿VYXÐZTP*QÅw�MYUNv�]NM�v�Jcncs¨�Y�N®rK^OSV�KNOqalJdP�MYO G¶JLU�@`dV>e>alU^v�VYX°PS�^JcnqJ$wlM�U^v�]NM�v�JFn aÐV�]^w�e¶U^JcJceDM¾RTalU^abR¿]^RÖVYX3|
6
G�PqJcnÀK7JcO[`��NMYO�M�`dPqJcOcshJ#Li]7MYw>PSV�Pq�^JWnQPqViOSM�v�JuU^JcJce>JFe¿]NUNe>JLO
{WUNal`LV�e^J��
�s� S \)^=B��! G^Le \)^=c"^=�!��ZQi
d£�^alwbJÐMWOSal`�� 6:V>e�G�VYX>wlapPSJLO�MhPq]NOqJÀViUrR¾]NwpPSabwlabUNv�]NM�wie^MYPSMWJ�<
@
a�noP�nuXÁOqViR PS�^J¾}
MYPq]^O�MYw�>�MYUNv�]NM�v�J�6ÀOSV�`LJcnSnQalU^vgMYU7eDjkU^XÁV�O\@
RgMhPSabViU%#WJdPqOSalJ�8hMYw�`LV�RTR¾]NU^apPSabJFnLs^Pq�^JcOqJ�a�nW`dViRTKNMYO�MhPSaJ8iJLwNG
8�JcO\G$wlapPqPqwlJÐalUrPS�^Jue^MhP�MO6NMinQJ[`LV�U�PqJ�<�Pc��nu�NJ\ViU^wJG�KNM�K7JcOSn�aÐJ
MYOSJ¶M9auMYOSJ�V�XuM�OqJTPS�^J·alRTK^wlJLRTJLU�PSMYPqalV�UNnrVYXÈR¾]^wbPqalwlabU^vi]NMYw
e^MYPSMO67M�nqJrn5G>nQPqJLRgnWXÁV�O
f
OSM76^al`¾MYUNe!ZTP*Q¹wlM�U^v�]NM�v�JFnÐPq�NMYP
MYOSJTe>JdP�MYalwbJFe!alU Wb{F|9[/M�UNe Wp{8x#[©�:nu�^JFnQJ¿Ppa\VmKNM�K7JcOSn)XÁV>`d]Nn
V�U'alRTK^wbJcRTJLU�PSMYPqalV�UNnTV�X)XÁJFMhPq]NOqJFngabU£e^MYPSM76NM�nqJcn¿PqV�nq]^K�@
K:V�OqPÐnqK7JF`daJ;7`
OSJwL�]^alOSJLRTJLU�PSn[VYX@PS�^J)OSJcnqK:Jc` PSaJ8iJ
w�MYU^vi]NMYviJcncs
nq]N`��-Min)nQPqViOSM�v�JrV�X\`dViR�K:VinqabPqJT`��NMYO�M�`dPqJLO�ncs:M�UNe1XÁJFMhPq]NOqJFn
XÁV�O)`dV�RTK^wlJ=<*nQ]h6�@­nQPqOSalU^vgnQJFMYO�`��^Jcncs�6^]>P
e>VgUNVYP
J�<�PSJLUNeDPSV
v�JcU^JLO�MYw<K^]NOqK:VinqJ�nQViwb]>PSabViUNnc�
nu�^JÐK7JcOQXÁViOqRgM�UN`dJ\VYXh8hMYOSalV�]Nn±MYwlv�ViOqabPq�^Rgn�abUT`dViR�KNOqJFnqn5@
alU^v'wlM�OqviJ�{
U^al`LV>e>J�;NwbJFn1MYOSJ�e>alnS`d]7nqnqJce(abUCW $l[©smW jl[¾M�UNe
W |Yy9[­� }
Vla\Jw8�JcOcs$Pq�NJcnqJÔMYwlv�ViOqabPq�^Rgn1M�OqJ�U^V�P-nq]^apPSJceÂXÁViO
`dViRTK^OqJFnqnqalU^v�MhPQPSOqaN6^]>PSJ-e^MYPSMN�Âtyg�ZT{ W |�|#[�MYUNe�7B]^wpPSaf@
`dV>e>JuWb{wk9[Ne>a�nS`d]NnSn�JcUN`dV>e>alU^v�n�PS�NMhP/OSJce>]7`dJ\Pq�^JunQa � JÐVYX:J�8iJLUnqRTM�wbw {
U^al`LV>e>J�nQPqOSalU^vincs36^]^PmU^JcapPS�^JLO1V�XrPq�NJLR nq]^K^K:V�OqP
O�MYUNe>ViR M�`c`dJFnqn�VYX�nq]'6�@knoPSOqalU^vincs�aÈ�Nal`��5aln¶U^Jc`LJcnSnqM�O\G#XÁViO
RTVinQP·e^MhP�MO6NMinQJ1ViK7JcOSMYPqalV�UNnc�(f XÁO�MYRTJwa\ViO � XÁViO·nQPqV�OSalU^v
nq�NMYOSJce#wlJ=<>a�`LMYwÐOSJcnqV�]^O�`dJFn�XÁV�OTe^MhP�MO6NMinQJFnra�n¿e^alnS`d]NnSnqJce�alU
W |�Yw[­s16^]>P¶PS�^JBXÁV>`L]Nnga�n¶V�U£alRTK^OSVl8�alU^v�Pq�NJBJ=M¶`dalJLU7`=G5VYX
M�e^R�alU^a�noPSOSMYPqalV�U*MYUNeDU^V�P3Li]NJLO G¶K7JcOQXÁViOqRgM�UN`dJi�
8 9 2D,/, /À�>�$: /[��2 2/.k�'41.\4 .54 2W�+. ;×�¨�>�
jkUTPq�Naln\nQJF` PqalV�U�s7aÐJÈV�]>PSwbalU^Jy6^OSalJ=<hG¿Pq�^J
R¾]^wbPqalwbalU^vi]NMYwNnq]^K�@
K:V�OqPgnqK:Jc`daJ;NJFe 6
G#Pq�NJ!_hrs>ÑnQPSM�UNe^M�OSe^nTM�UNe�PS�^J*abRTK^wlJ=@
RTJLU�PSMYPqalV�U�MYK^K^OSViMi`��^Jcn°PSM � JLU 6*Gre^a��<JLOSJLU�P/e^MhP�MO6NMinQJX8�JLU'@
e>ViOSnc�
>���� d nKk d  "��	
e
�!��e�c
_hrs>(@ k�||Wb{cy9[(auM�n\Pq�NJu;NOSnQPÈnoP�MYUNe^M�OSe¶Pq�NMYPWnQK:Jc`Laf;NJFem_ rs>
XÁJcMYPq]^OSJcn�XÁViO£R¾]^wbPqalwbalU^vi]NMYw1nq]^K^K:V�OqPcs!M�UNe PS�^J�`d]^OSOSJLU�P
_hrs>�ib{#k7k7k£_�P�MYUNeNMYO�e�Wb{�{=[ Wb{9Yw[��NM�n!wlM�OqviJLwNG×wbJLX�P-abP!]^U�@
RTV>e>af;7Jce@�×Z\]^OSOqJcUiPSwJGis\_hrs>ÂnQK:Jc`Laf;7JcngM-U^J�a e^MhP�MBPpG�K:J
2@?)Õ +7Ã É ?)Õ
§ÅØBA$ÕDC SÁOSJdXÁJcOqOSJce!PqVBMinE?gØ�´^�Y�5UF2BwlM�OqviJ
JLUNV�]^vi��PqV�noPSV�OSJ\`��NM�OSMi` PSJLO�n<XÁOqViR½MYU
G�UNMhPSabViUNMYw�`��NM�OSMi` PqJcO
nqJdPc� }WVlaÐJ�8iJLOFs<Pq�^J·}�Z\�NMYO¿e^MhP�M·PpG�K:J¶a�n�U^VYP¾M1`LV�OSJTOqJ�@
L�]^alOqJcR�JcU�PÀabU¶_hrs>�ib{#k7k7kN��nu�^J
}�Z\�NMYOÀeNMhPSM$PpG�K:JÈRgM9G 6:J



e>J�;NU^JceTM�UNe¾RgM�U^abKN]^wlMYPqJFe¿nqabRTalwlM�O3PqV$Pq�NJÈU^V�OSRgMYw>`��NMYO�M�`=@
PqJcO)e^MYPSM�PpG�K:J¾MYUNe*RgM9G�67J¿]NnQJFe*abUBM�wbw±`��NMYO�M�`dPqJcOÈK^OqJFe>aJ@
`LMYPqJFnL� nu�^JWnQPqV�O�MYviJ[XÁViOqRgMYP3V�X<}�Z\�NMYO[aln/wlJdX�P\]^UNnqK7JF`daJ;NJce@s
Pq�NV�]^vi� {WUNal`LV�e^J�a�n�`dViUNnQa�e>JcOqJFe*PqV 67J�PS�^JTK^OqalRgMYO G1`LMYU'@
e>a�e^MhPSJÈXÁV�OÀXÁ]>Pq]^OSJ)_hrs>!nQK:Jc`Laf;7`cMhPSabViU°�3_ rs>1MYw�nQVrnqK7JF`daJ;NJcn
Pq�7MhP
U^JwaÑOSJLK:JLOqPqViabOSJcnÐRgM9G%6:J¾e>J�;NU^JFe�6
G·Pq�^Jr]7nQJcOSnÈM�UNe
Pq�7MhP$M·`dV�wl]^RTUBRgM9G 67J¿OqJFnoPSOqa�` PSJcemPqV·�^V�w�e1V�UNwJG*`��NMYO�M�`=@
PqJcOSn/XÁOqViR¹M�nqK7JF`daJ;7`ÈOSJLK:JLOqPqViabOSJ�sOaÈ�NJdPq�NJLO[n\G>noPSJLR�@­e^J=;NU^JFe
V�O·]NnQJcO5@ke>J�;NU^Jce°� D±alUNMYwlwJGisÐPq�^J!nQPSM�UNe^M�OSe'nqK7JF`daJ;NJcn¶Pq�NMYP
`dViRTKNMYOSalnqV�U¶M�UNe·nqV�OqPqalU^v¿VYX¨nQPqOSabUNvinÐMYOSJ
RTJcM�U^abUNvYXÁ]^w<V�UNwJG
�/���Á´����¶MTOSJLK:JLOqPqV�alOSJ��

>�� S � �! G���
��c"^ d oTc" "^=�bc

n±MO6^wlJ¾{)K^OqVl8�a�e>JcnÐM¾`LV�RTKNM�Oqa�nQViUgVYX@PS�^J)R¿]^wbPqalwbalU^v�]7MYw:XÁJcMO@
Pq]NOqJFn¶nQ]NK^K7ViOQPSJce 6
G�M�nq]^apPSJ1VYX�K7ViK^]^w�MYO¶e^MYPSM76NM�nqJ1n5G>n5@
PqJcRgn·alUN`dwl]Ne>alU^v g)OSMi`dwlJ k �bS kN� zN�b{9U sWjot 7 I$tÈ| {WUNaJ8iJLO\@
nSMYwr_�JLO 8�JcO�S Y��l{�� z�UdsF71a�`dOSVinqVYX�PB_hrs> _�JLO 8�JcO�S j^� z�zN�b{#k $*Uds
7^G^_hrs> SF$N� z^� ��� ����

Ud� nu�^J�abU>XÁViOqRgMYPqalV�U×K^OSVl8�ale^Jce£alU
Pq�Naln$`dViR�K7MYOSalnqV�U*a�n
v�MhPq�NJLOSJcemXÁOSV�R aÈ�^abPqJ¾K7MYK:JLO�nLs:K^OSV�e�@
]N`dP[wbabPqJcOSMYPq]^OSJWMYU7e¿V�Pq�^JcOÀalU>XÁV�OSRgMhPqalV�UTK^]h6^wba�nq�^JceTalUTPq�^JcabO
OSJcnqK7JF` PqaN8�JKa\Jw6�@knQabPqJFnKWb{"�9[ Wb{wj9[ W |Yz9[ W |>{�[­�/I
]NJ
PSV¿wlJLv�MYw:OqJ�@
nQPqOSal`dPqalV�UNncsNPS�^JTe^MhP�MO6NMinQJFn
MYOSJrO�MYUNe^V�RTwJG*a�e>JLU�PSaf;NJFe1V�UNwJG
M�n����
	��
�-M�UNe����
fWwlwÐPq�^JFnQJ1e^MYPSM76NM�nqJDn\G>noPSJLRgnLs[J=<^`dJcK>PTXÁV�O���s\nq]^K^K:V�OqP
R¾]NwpPSabwlabUNv�]NM�winQPqV�O�MYviJ/]NnqabU^v
JLabPq�^JcO!{
U^al`LV>e>JÀV�O!{$Zu_*@o|>�¨jkU
��s<R¾]^wbPqalwlabU^vi]NMYw/e^MYPSM·RTM9G 6:J�nQPqViOqJFe1V�U^wNG*]NnqabU^v�� ���B

���
e^MYPSM¾PpG�K:J��Àf
wbw¨n5G>nQPqJLRgnunq]^K^K:V�OqPuR¿]^wbPqalwbalU^v�]7MYw°nqK7JF`daJ;7`LMO@
PqalV�U¶MYP\MYwlw^wlJ�8iJLw�n 2�nS`��^JLRgM^sYPSMO6NwbJisiOSJc`LV�O�e¿M�UNegMhPqPqOSaJ6^]^PqJ�s
aÈ�^alwbJ�	¶K^OSVl8�ale>JFn@R¾]NwpPSabwlabUNv�]NM�winq]^K^K:V�OqP°XÁV�O±e^MhP�MO6NMinQJ[`cMhP\@
MYwlV�v�n¾Min aÐJLwlw»��}
V-n\G�nQPqJcR �NM�n�nq]^K^K:V�OqP¾XÁV�O�OSJcnQPqOSal`dPqalU^v
Pq�NJBe^MhP�M!alU£M�`LV�wl]^RTUÔPSVc67J*XÁOSV�R M#nqabUNv�wlJDOSJLK:JLOqPqViabOSJ
M�nDU^V5J=<>K^wlal`LapP1w�MYU^vi]NMYviJBa�e>JLU�PqaJ;7`cMhPqalV�UÑaln*M98hMYalw�MO6^wlJ-MYP
Pq�NJ¶MhPQPSOqaN6^]>PSJgwbJw8�Jcw»�gfWwlwÀV�X[Pq�NJLR KNOqJ�@­e>J�;NU^JB¥�¢h���b�Y�»�G¢Y�^� s
Pq�NJ¿wlJ=<>a�`LMYw±OSJcnqV�]^O�`dJ�OSJwL�]^alOqJFe*PqVmnQViOQP)Pq�^JTe^MYPSMgXÁViO)]7nQJcO
K^OSJcnqJLU�PSMYPqalV�U�MYU7eÂXÁV�OBalU�PqJLOSUNM�wrabU7e>J=<>Jcnc� nu�^V�]Nv���Pq�NJ
_hrs>½nQPSM�UNe^M�OSe'nqK7JF`daJ;NJcn·]NnQJcO5@ke>J�;NU^Jce£`LV�wlwlMYPqalV�UNncsuRTVinQP
e^MYPSMO67M�nqJ$n\G>noPSJLRgnÐ�NM98�JcU(H PualR�KNwbJcR�JcU�PqJceDPS�^alnÐXÁJFMhPS]^OqJ�Min
G�JLPc� {)nQJcO¶e>J=;NUNJce'`dViwbw�MhPSabViUNn�RTM9G 67JBMie^e>Jce�PSV-PS�^J��
n\G�nQPqJcR 6
G�nQVi]^OS`LJ�`��NMYU^viJcnc� nu�^J�R¿]^wbPqalwbalU^v�]7MYwFL�]^JcO\G
K^OSV>`dJcnSnqabU^v!aln�nQ]NK^K7ViOQPSJce�M�wbViU^v1Pq�NJmnSMYRTJ¶wlabUNJcn�M�n¾Pq�NMYP
XÁV�OunQPSMYU7e^MYO�ege^MhP�MO6NMinQJ$`��NMYO�M�`dPqJcO[nQJLPSncs�]NnQalU^vT_hrs>BK^OSJce�@
a�`LMhPSJcnc� nu�^Vi]^v���RTabU^ViOge>a��<JLOSJLU7`dJcnTJ�<>alnQP�alU�Pq�^J1e>a:�:JcO5@
JLU�P)eNMhPSM76NM�nqJ�n5G>nQPqJcRTncs^JFM�`��b8�JcUNe>V�OÈ�7M�nWMTOSViMie·RgMYKmPSV
nq]^K^K:V�OqPÐPS�^J�R¾]^wbPqalwlabU^vi]NMYw<OSJwL�]^alOqJcRTJLU�PSnunqK7JF`daJ;NJceDabUDPq�NJ
_hrs>#nQPSMYU7e^MYO�e^nc�
g)U^wNG|6^alUNMYO G¶`dViRTKNMYOSalnqV�UDalnu]7nQJFe¶PSVT`LV�RTKNM�OqJ�noPSOqalU^v�n
alUme>a:�<JLOSJLU�PWnq`LOqalK>PSnÐalU1MYwlw<eNMhPSM76NM�nqJ�n5G>nQPqJLRgnc�[Z\]^OqOSJLU�PSwJGis
U^V·eNMhPSM76NM�nqJrn\G�nQPqJcR nq]^K^K:V�OqPSn)`dOSVinSnp@­w�MYU^vi]NMYviJsL�]^JcO\G�alU^v
VYX[eNMhPSM32DPS�NMhP�alncs@nQJFMYO�`��^alU^v·M�`LOqV�nqn
e>a��<JLOSJLU�P�wlM�U^v�]7MYv�JFn
XÁV�OWMTviaJ8iJLUbL�]^JLO G·nQPqOSabU^v7�\_�]^KNK7ViOQPÈXÁViOÈwbalU^v�]NalnQPqa�` L�]^JLO G*@
alU^v1VYXÐPqJ�<�P�e^MhP�MDa�n�U^V�P¾]^U^abXÁV�OSR M�RTV�U^vmPq�NJ·e^MhP�MO6NMinQJFn
e>]^J!PqV�PS�^JBXGMi` PDPq�NMYP¶Pq�^J#_hrs>½nQPSM�UNe^MYO�e'�NMin¶U^V�P%G�JLP
nqK7JF`daJ;NJce¿v�]^a�e>JcwbalU^Jcn±XÁViOÀnQ]7`���`LV�U�PqJcUiP\@A67M�nqJcerOSJdPSOqalJ�8hM�w»�±f
8hMYOSabJLPpGBVYXÈnQPSMhPSalnQPqa�`LM�wÀMYUNe-UNMYPq]^O�MYw/w�MYU^vi]NMYviJTK^OqV>`LJcnSnQalU^v
PqJF`��^U^a�L�]^JcnWM�OqJ�JcR�KNwbVlGiJce@s�PS�^V�]^vi�mnq]N`��1`LM�KNMO6NabwlapPSabJFnÈMYOSJ
`d]NOqOSJLU�PqwNG¶OSJcnQPqOSal`dPqJFe¶PSVTM��NM�UNe�XÁ]^w�VYX3wlM�U^v�]NM�v�JFnL�

� 2 25.o��4 .54 .D4 2
� .�� 0�� :�/À��*¹� . �80 9 �'230��
jkUmPq�^a�nÈnqJc` PSabViU°s�aÐJre>JcnS`dOSaJ6:J�M¿PqJcnQPuXÁOSM�RTJ�aÐV�O � XÁV�OÈRTJcMO@
nq]^OqalU^v�Pq�NJ Li]NJLO G�K7JcOQXÁViOqRgMYU7`dJ*VYX)Pq�^JBMYXÁV�OSJLRTJLU�PqalV�UNJce
e^MYPSMO67M�nqJ$n\G>noPSJLRgn`aÈapPS�1OqJFnQK:Jc`dPuPqVTR¾]^wbPqalwlabU^vi]NMYw¨e^MhP�M^�

�T��� ���aX@^L�����b^=	8 G��B d ^L "��X
�T�������  ���Qe"!A�!��^ �/	$#T���Q��	
�b^=	8 
f�noP�MYUNe�@­M�wbViU^J)jkU�PSJLw 63JLU�Pqal]^R#$bSo{i�ZY�Eu} � UÐn5G>nQPqJcR aÈapPS�x>{8| 7Bt¹RTJLRTViO\Gis+$iz E�t e>aln � s[MYU7e�OS]^U^U^alU^vxd£alUNe>VlaWn
|Yziz�z 6ÀOSVYXÁJFnqnqalV�UNM�wÈV�K:JLO�MhPqalU^vÔn\G>noPSJLR aÐMing]NnqJce£MingPq�NJ
PqJFnoP'RgM�`��^alU^JÑXÁV�O5Pq�NJÑK:JLOqXÁV�OSRgMYUN`LJÑnQPq]Ne�Gi� fWwlw*Pq�NJ
e^MYPSMO67M�nqJ\n\G�nQPqJcRgn�aÐJLOSJ[alUNnQPSM�wbwlJce¿MYUNerPqJcnQPqJFe¾ViUrPS�^aln3RgMO@
`��^alU^JuPqV�UNV�OSRTM�wba � JÐPS�^JWJh�<Jc`dPSn[VYX:Pq�^JÈ�NM�OSe'aÐM�OqJuJLU
8�alOqViU�@RTJLU�Pc�TtÐJdXÁViOqJ¿JcM�`��-J=<>K:JLOSabRTJLU�PFs@Pq�^JTRgM�`��NabU^J:auM�nsL�]^af@
JcnS`dJFeBMYU7e1V�U^wNGmPq�^JTe^MYPSMO67M�nqJ¾n5G>nQPqJcR 6:JLalU^vDPqJFnoPSJceBM�UNe
MYwlwlabJFe-KNOqV>`dJFnqnqJcnsaÐJLOSJ¶MYwlwbVlaÐJceBPqV1OS]^U#abU�ViOSe^JLO$PqV1�NM98iJ
RTJcMinQ]^OSJLRTJcUiPÈKNM�OqabPpGm6:JdPpaÐJLJLUmPS�^Jrn5G>nQPqJcRTnc�

�T����� S � �! G���
��c"^ �/	$#T���Q��	
�b^=	8 
nu�^OSJLJBV�X�Pq�^J�MhXÁViOqJcR�JcU�PqalV�U^JFe5eNMhPSM76NM�nqJ!n\G>noPSJLRgn|aÐJLOSJ
J�8hM�wb]NMYPqJFeBalU-Vi]^O)K:JLOqXÁV�OSRgMYUN`LJ�nQPq]7e�G��¾I)]^J�PqVmwlJLviM�w3OqJ�@
nQPqOSal`dPqalV�UNncsIa\J¿ale>JcU�PqabXeG*Pq�^JcR OSM�UNe>V�RTwNG1M�n�Õ�s°« M�UNe×Ø
alU¶Pq�NJ)OSJLRgMYalUNe>JcO\V�X@Pq�^a�nue>a�nq`L]NnqnqalV�U°� nu�^J�e^MhP�MO6NMinQJ)n5G>n5@
PqJcRgn aÐJLOSJÈabUNnQPSM�wbwlJce�aÈabPq�·e^JdXGMY]NwpP\`LV�U�;7v�]^O�MhPSabViUNn/M�nÀnq]^v7@
v�JFnoPSJce:6
G�Pq�^JK8�JcUNe>V�O\@­K^OqVl8�a�e>Jce¿alUNnoP�MYwlwlMYPqalV�U¶nS`dOSabK^PSnc�3f
wbw
Pq�NOqJcJ�n\G>noPSJLRgnua\JcOqJ�`dViU�;Nv�]NOqJFe1PqVm]NnqJTV�U^wNGBy $%7Bt�XÁViO
Pq�NJ¾e^MhP�MO6NMinQJ 6N]!�:JcO
K:V�V�w©s7MTK:V�K^]^w�MYO)`��^V�a�`dJrM�R�ViU^vTPq�NJ
n\G�nQPqJcRgnL�×}
V�V�K>PSabRTa � MhPSabViU�V�X)PS�^J1KNM�OSM�R�JLPqJcOTnqJdPqPqalU^vin
auM�ngMhPqPqJcR�K^PqJce'Min�Pq�^J1XÁV>`L]NngVYX$V�]^O¶nQPq]7e�G auM�n�PSV�OqJ�@
K:V�OqPrPq�^JDK7JcOQXÁViOqRgM�UN`dJ¶V�XÈPq�^Jme^MhP�MO6NMinQJ¶n\G>noPSJLRgnr]NUNe>JLO
e>JLXGMY]^wbPW`dV�U7e>apPSabViUNnuMYUNe·U^VYPÐPqV�V�K^PqalR�a � J�alUNe>aN8�ale>]7MYw<K7JcO5@XÁV�OSRgMYUN`LJ��3j­PÈalnya\ViOQPS�·U^V�PqalU^vT�^JLOSJ$Pq�NMYPÈM�KNMYOqPuXÁOqViRÖPq�NJ
XÁV�OSRgMhPWnqK7JF`daJ;7`LMYPqalV�UmVYX/}$Z\�NM�OWe^MhP�M¾PpG�K:J�s'aÐJ$XÁV�]^U7eDUNV
VYPS�^JLOÀeNMhPSM76NM�nqJÈn5G>nQPqJcR½KNMYO�MYRTJLPqJLO�n¨Pq�NMYP[MYOSJÐnqK:Jc`daJ;7`cMYwlwJG
e>JFnQalv�UNMYPqJFe¶XÁViOÈR¾]^wbPqalwbalU^vi]NMYw�`��7MYO�M�` PSJLOunQJLPSnc�
nu�^J�% pA��&  �@^=	
ZQi��b����' W | �9[3e^MhP�MTv�JLUNJLO�MhPqViO`aÐMin
]NnqJceTPSV¾viJLU^JcOSMYPqJ
M¾wlM�OqviJ
e^MhP�MO6NMinQJWXÁV�O\Pq�^J)Pq�^J$noPS]Ne�Gi�Àf
nqK7JF`daJ;7`¿PSMO6NwbJbS�¤N�h� �»� ¬F¤�¤tU)PS�NMhPrnQPqViOqJFnWPS�^JTKNMYOqP5@knQ]NK^K^wlabJcO
OSJLw�MhPqalV�U7nQ�^alK auM�nmRTV>e>af;7Jce£XÁ]NOQPS�^JLOFs$Min*nQ�^VlaÈU(abU?D±abv7@
]^OSJ �Ns<XÁV�O�V�]NO$J�<>K7JcOqalRTJLU�PSnc�¿_�K:Jc`Laf;7`cMYwlwJGis<Ppa\V*e>a:�:JcOqJcU�P
PSM76^wlJcn 2�¤N�h� �»� ¬F¤�¤±Ø�´N�h��MYUNe�¤N�h� �»� ¬F¤�¤ ?gØ�´^�Y� syaÈapPS�×MhP\@
PqOSaN6^]>PqJFnuabUBZ\�NM�OuM�UNem}$Z\�NM�OuSGabUÑÎ,+<Ú[�.-0/
XÁViOqRgMYP�UÐe^MhP�M
PpG�K7JFnLs�OSJcnqK7JF` PSaJ8iJLwNG�s*a\JcOqJ$`dOSJcMhPSJce@� nu�^J�Z\�NMYOuMhPqPqOSaJ6^]^PqJcn
MYOSJ·alU BÀU^viwba�nQ� aÈ�^alwbJbn¨M�RTabw©s\M-K^OSV�RTabUNJLU�P�jkU7e>alM�U�w�MYU'@
v�]7MYv�Jis
aÐMinu]NnQJFe¶XÁViOÈPq�NJ�}�Z\�NMYO)MhPQPSOqaN6^]>PSJcnc�
nu�^JFnQJ P�MO6^wlJcn a\JcOqJ K:V�K^]NwlMYPqJceqaÈabPq� M RTV�e^af;NJFe

n,6ÐZ�@R} v�JcU^JLO�MhPSV�O�Pq�NMYP�JLRF67JFe^n�alUiPSJLviJLO � JwG>n#abU¹Pq�NJ
KNM�OQP M�UNe nQ]^KNK^wbalJLO UNMYRTJ�MhPqPqOSaJ6N]>PqJFnLs OqJFnQ]^wbPqalU^v alU
~ Æ ¬F¤�¤ ?¾�hµg�d³)(È�h� � ?¾�YµT�d� 67JF`dViR�alU^vÖM `LM�UNe>a�e^MhPSJ � J�Gi�
fÈX�PSJLOWK:V�KN]^wlMYPqalV�U°sNJcM�`��DVYX±Pq�^J�P�MO6^wlJcnu�NJLw�e·PS�^JrnSMYRTJ�abU�@
XÁV�OSRgMhPSabViU¿M�n±PS�^JuV�OSabviabU7MYwi¤^�Y� �G� ¬F¤i¤¶PSMO6NwbJis76^]>P aÈabPq� � JwG>n
Pq�7MhPÈMYOSJWabU1Z\�NMYOÐV�OÐ}$Z\�NM�OÐeNMhPSMrPpG�K7JFnLs�OSJcnqK7JF` PqaN8�JcwJGi�3j­P
nq�^V�]^w�e 6:JTU^VYPSJce!Pq�NMYPs6:VYPS�!PS�^J�PSM76^wbJFn�`dV�U�P�MYalU-e^MYPSMDVYX
Pq�NJÐnSMYRTJÐwbViv�a�`LMYw�wlJLU^v�Pq�°sl6^]^P±PS�^Ju}$Z\�NM�O3MYPQPSOqaN6^]>PSJcn±U^JLJFe
RTV�OSJu¤^´>®8� �G¥S�Y�inQPqViOSM�v�JuPq�7MYUTPq�NJ�Z\�NM�O\MhPqPqOSaJ6N]>PqJFnL� nu��]NnLs



� $*��$��I$
��ÿ �h&����Sÿ*"�� �'&�����ÿ�"�� �h& ����ÿ�"�� �'&�����ÿ�"���h�Sý�ü=$*��ÿ 	�

���������������
�������� "!�# $�% 	�

�������������'&�	)(+* 	�
��
�������������
�������� ,!�# $�% -��.�/���������� "��
��
���0���1:ý�ü#"%$*� �"2�34(65.78%�9 	�

�������������"2�34(65;:<����='>@? �"2�34(65A78%�9�CBCDED°ý�ü=� F��G���IH� �JLK�M��NK�O�PQ FG�R���NH
 �JLK�M��NK0O
P� SM��� ����0�N� FG�R���IH� �JLK�M��NK�O�P� FG��	��IH� �JLK�M��NK�O�P� 
��ÿ�T>ÿ7� �� ������N�UK��V�WK0�����XP� �YZ �P�� K0�V�@K[�����RP� �YZ �P���\ �� ����0�N�@K��
�UK0�����XP� �YZ ]PQ� �� ]�����N�@K0�V�WK0�����XP� �YZ �P��	�

�������������^K[�NK�P��S_
�
ý
���N$*���lý�� `a�� ](6�� ]bV�� ^�c\ `d�� ](6�� IbV�
 �� `a�� I(+�� ]bV�� ^� `d�� ](6�� IbV�
 ��c\��/�� ]��Nÿ�ecB:ÿ7�<þFÿ FXP����A

�� ���f'	U&g��P�PhK[�����S�
��# �� ]bV�
K�O�PQ /Y��QK����
����� '�NHVK0�
_� ��i\�I�:ÿ�j��N��� �/�����
_;���� ](6�� IbV�
 �� �������
_.���� ](6�� ]b
�
 ^� �/�����
_k���� ](6�� IbV�
 �� �������
_.���� ](6�� ]b
�
 ^�&g�SP�PQK0�����S����\��/�� �� &g��P�PhK[�����S�
��\l���� �� &g�SP�PQK0�����S����\l�/�� �� mn
��� ]��(6�� ]b
�
 ^��/�
�������� 'F�P�_������o��H
JA� ���
�������� ,F�P�_S�0������H�JA� �/���Q�]���� ,F�P�_������o��H
JA� &g��P�PhK[�����S�
�p B:ÿYü=& -'&gHVK[�R�^K��U

�� ,K�P�P -"&gHVK[����K��@
��� ,K�P�P -'&gH
K0�X�^K��U

�� 'K0PQP ?c��JA���� ��8���
ûuüdýNþFÿ7��������� &gHVK0�X���� ^�����^K[�� �� &gH
K0�X���� ������^K0�� ]� &gHVK[������ ^�����^K[�� �� q,rtslu�v0wL���� ^�����^K0�� ��
��ý7þw$
�lÿ F�O��S
��Xx�$A?c�)�^K�P� �� ���� ��XK�P�PE?c�)�^K�P� F�O���
��RyZ$k?C�)�^K0PQ FXO��S
���*�!.?c�)�^K�P� ���� ](z���� ����ob
 ^� ���� ]���obV ^�U���{f'	 ���� ](z���� ��]��b
 ^� ���� ](z���� ����obV ��

n¨M76^wlJ�{�i@�A���%X �!����cG��	���
 � �� "��� ��cG^ d oTcm G^L� c #T��c & � & #T��c CU��B� "��B���	
���
��B d ��X�X@���Q 

Pq�NJrK7JcOQXÁViOqRgM�UN`dJ�VYXÀMTviaJ8iJLU^L�]^JLO G¶V�U1JFM�`��mVYX3Pq�NJcnqJ�PSMO@
6^wlJcn¿aln¿alUNe>a�`LMhPSaJ8iJ¶VYXWK:JLOqXÁV�OSRgMYUN`LJ¶VYXÈPS�^J·ViK7JcOSMYPqViOSn�ViU
JcMi`��DV�X�PS�^Jre^MhP�M¿PpG�K:Jcnc�
D±abU7MYwlwJGis�M)`LV�RTRTV�U¿PSM76^wbJis8¤N�h� �»��¬F¤i¤±ØÀ¢hµ�s*aÐMin±`LOqJFMhPSJce

6
G·M�elvoV�alU^abUNv�M�wbw<PS�^JrMhPqPqOSaJ6^]^PqJcnuV�X�PS�^J�MO6:Vl8�J$abUNe^aJ8�a�e>]NMYw
PSM76^wlJcnc�Xd£�^alwlJrPq�NJ L�]^JLOSabJFnÈV�UmPS�^JTZ\�NM�O
MYU7em}�Z\�NMYO
PSMO@
6^wlJcn/KNOqVl8�a�e>JÈe>a��<JLOSJLU�PSalM�w>K7JcOQXÁViOqRgMYU7`dJ`67JLPpa\JcJLU�Pq�NJ
e^MhP�M
PpG�K7JFnuabU7`dwl]Ne>alU^v�Pq�^J�j 57g�`dVinQPSncs'L�]^JLOSalJcnÐV�U·Pq�^Jr`LV�RTRTV�U
PSM76^wlJ)a�nQViwlMYPqJ)Pq�^J�e>a:�:JcOqJcU�Pqa�MYw<K7JcOQXÁViOqRgM�UN`dJ$nQViwbJcwJG¶e>]NJ
PSV
���N�kµg�LµT¢Y� ®È¤:�S¢c¥��d�S� �����Ys�nQalUN`LJÈPq�^JKLi]NJLOSabJFn/U^JLJFeTPqVrMi`L`LJcnSn
Pq�NJ)nSMYRTJWe^MhP�MO6NMinQJ16NwbV>` � nÀalOqOSJcnqK:Jc` PSaJ8iJÈVYX<Pq�NJ)e^MYPSM�PpG�K:J
V�UbaÈ�^a�`��mPq�^JVL�]^JcO\G�aÐMinualnSnq]^Jce@�X}WJLU7`dJ�s�L�]^JLOSabJFnuV�UmPq�NJ
`dViRTR�ViUÔP�MO6^wlJ1K^OSVl8�ale>J*M�wbVlaÐJLO:6:V�]^U7e�ViU5e^a��<JLOSJLU�Pqa�MYw
K:JLOqXÁV�OSRTM�UN`dJu6:JdPpaÐJLJcU·PS�^Jre^MhP�M¿PpG�K:Jcnc�

D¨alv�]NOqJ6�'i � �! "� d ^L "��X 
 ���_p/^���
����Q� ��	�Z�^ d  "�
eso

nu�^J3P�MO6^wlJcn�a\JcOqJ3K:V�K^]^w�MhPSJceuaÈabPq��XÁVi]^O°RTabwlwlabViU�OqJF`dV�O�e^ncs
PSM � abU^v
]^K�PqV¿{�� |yE�t-abU�PS�^Ju`dV�RTRTV�U�P�MO6^wlJ��±fWK^KNOqViK^Oqa�MhPSJ
`dViRTRTM�UNe^n�a\JcOqJ/a�nqnq]^JFe�PqVWJcUNnq]^OqJÀPq�NMYP�Pq�NJ\n\G�nQPqJcRgn�`dViR�@
K^]>PSJce�PS�^JÀP�MO6^wlJ\nQPSMYPqa�noPSal`cn°U^JF`dJFnqnSMYO GWXÁViO°Pq�NJ[V�K^PqalR�a � JcO°PSVRgM � JWRTV�OSJÈK^OqJF`da�nQJ
JcnQPqalRTMYPqJFnÀVYX°ViK7JcOSMYPqViOÀ`dVinQPSnc� >�MinoPSwJGis
alUNe>J=<>JFnKaÐJLOSJT`dOSJcMhPSJceBMin�MYUNexaÈ�^JLU�U^Jc`LJcnSnqM�O\G*ViU#Z\�NM�O
MYU7eD}�Z\�NMYO`;NJcwleNnuPqVgRTJcMinQ]NOqJ$abU7e>J=<mK7JcOQXÁViOqRgMYU7`dJ��

�T����� � nY��^L����^=c 
����_p/^L�Q
������b��	
Z[^lCE^=��cG���Q^=�b^=	8 
nu�^JrKNOqalRTJrV76�voJF` PSaJ8iJ�VYX/V�]^O
K7JcOQXÁViOqRgMYU7`dJrnQPq]Ne�G auM�nuPSV
RTJcMinQ]^OSJ)Pq�^J�K:JLOqXÁV�OSRTM�UN`dJ$VYX!6NM�nqa�`)e^MYPSM76NM�nqJ)ViK7JcOSMYPqViOSn"t
�^JcUN`dJisNnQalRTK^wlJuL�]^JcOqalJcnÈMinÈe>JcnS`dOSaN67JFe%6:JLwlVla aÐJLOSJ$]NnQJFe@�
n¨V£R�V>e>Jcw�Pq�NJ +N�i�d�l�d�­�L¥��h�¹V�K:JLO�MhPSV�OFs$M L�]^JcO\G(Pq�NMYP
nS`LMYU7n
PS�^J¶MYKNK^OqViK^OSalMYPqJrP�MO6^wlJ�XÁV�O�MYwlw3Pq�NJ�K7MYOqPSn�nq]^K^K^wlabJFe
6
G·M�v�aN8�JcU·RgMYU�]>XGMi` Pq]NOqJcOTauM�nu]7nQJFe@� n�VTRTV>e>JLw@PS�^J�K7JcO5@
XÁV�OSRgMYUN`LJ¶V�U£Z\�NMYO�MYUNeÔ}$Z\�NM�O�e^MYPSMBPpG�K:Jcncs3Pq�NJmnqJLwlJc`dP
`dViUNe>abPqalV�U auM�nrnqK:Jc`daJ;NJFe#V�U#Pq�NJDMYKNK^OqViK^OSalMYPqJgMhPqPqOSaJ6^]^PqJ��
D^ViOÀJ=<^M�R�KNwbJishPq�^JWPSMO6NwbJWnS`LM�U:L�]^JcO\G¾V�U¿¤^�Y� �G� ¬F¤i¤±ØÀ¢hµÑPSMO@
6^wlJ�alnÈMinÐXÁV�wlwbVlaWnwi
|�})~�}��0�U�S�0�Z�Z�d�������Z�)���������S��|[�Z�Z�)�)����Z��}��)}c� |[�S�Z�Z������}Z�������|[�S�Z�Z������}��������0�;�W� ����� �Z�Z��~)�0}S���Z�S�Z�4����' R¡�¢8£¤�¤¦¥ £§ �Z�S�S�E�d�
nu�^J�Ã �:�i�q¦i�­�L¥��h� V�K:JLO�MhPSV�O�K7JcOQXÁViOqRgMYU7`dJ auM�n�RTJcMO@
nq]^OqJFe 6*G5OS]^U^U^alU^v�M�alUNe>J�<*@knS`LMYU L�]^JcO\GisTaÈ�Nal`��£OSJdPS]^OqU7n
|YzV¨ VYXrPS�^J!PS]^K^wlJcnmalU×Pq�NJ!P�MO6^wlJ SGa»� J�� jiz�zNs ziz�z#OSVlaWn Uds
RgM � alU^v¾PS�^J�OS]^U¶PSabRTJ�w�MYOSv�J
JcU^V�]Nv��¶PSVTU�]NwbwlapXeGmMYU
GgRTJcMO@
nq]^OqJcRTJLU�P¿JcOqOSV�O�nL� D^V�O¿J=<^MYRTK^wlJ�s3PS�^JmabUNe^J=<�nq`cMYU L�]^JcO\G
V�U·¤N�h� �»��¬F¤i¤±ØÀ¢hµ PSM76^wbJ�a�nÈM�nÐXÁViwbwlVlaWnwi
|�})~�}��0���S�[�Z�)�d���)���Z�����©���0�Z��|[�Z�S���)����Z��}��)}c� |[�S�Z�Z������}Z�������|[�S�Z�Z������}��������0�;�;ªS« � �z¬ ���Z���S�S�Z�Z�Z�E�� ¤ ¡)­®£¯�°±¤  W£§ ���Z�Z�Z�Z�4�d�
nu�^JU²�¢Y��� L�]^JcO\GF;NUNeNn[PS�^VinqJ
nq]^K^K^wlalJLO�n�aÈ�^V¿nQ]^KNK^wJGgMYP
wlJcM�nQPuPpa\Vge>a�nQPqalUN` PWKNM�OQP�nLs>RTV>e>JcwbalU^v¶Mmµ¿¬>�p�»���­�L¥��h�1ViK7JcOSMO@
PqalV�U��·fWU#J=<^M�R�KNwbJuvoViabU L�]^JLO G1PS�NMhP¾nqJLwbX @JvoViabU7n�Pq�^J�¤N�h� �©�
� ¬F¤�¤3Ø/¢YµÔP�MO6^wlJÀa�n°viaJ8iJLUu67JcwbVla���nu�^JtvoV�alUVL�]^JLO G3auM�n°]NnQJFe
XÁV�OÈRTJFM�nq]^OqalU^vTK:JLOqXÁV�OSRTM�UN`dJ$VYX±Pq�NJ`voV�alUmViK7JcOSMYPqViOcs�]NnqabUNv
V�UNJ-V�X�Pq�^OSJLJ#e>a:�:JcOqJcUiP�voV�alU×PSJc`��^UNaNL�]^JFn i Æ ¢h� �©��³!�d�©�i�d³
A¾�h�q´*V�OD?¿� � �k�S�Y�»§�¢F¢S¤<�
|�})~�}��0���S�[�Z�)�d���)���Z�����©���0�Z��|[�Z�S���)��� ¬�´Vµ���0�Z��|[�Z�S���)��� ¬ ��Z��}��)} ¬�´l¶ � |[�Z�Z�S�����
}Z�0�����|[�Z�Z�S�����
}��)�������;�,«·¬ � ¶ � |[�S�Z�Z������}Z�������|[�S�Z�Z������}��������0�;��0�)¸ ¬�´l¶ � �����Z�S�����
}Z������������Z�S���]�
}����������¹�;ªSº·¬ � ¶ � ���0�Z�S������}Z������������S�S�����
}0���������;�



fWwlwKL�]^JcOqalJcn|a\JcOqJ*XÁ]^OqPq�NJLODnqalR�KNwbaJ;NJce 6
G5JLwlabRTalUNMhPSabUNv
Pq�NJ$K:VinQP5@­K^OSV>`dJcnSnqabU^v¿VYX±V�]>PSK^]>PWe^MhP�M^�/f
nÐPS�^J L�]^JLOSabJFnÐOqJ�@
Pq]NOqU�M*w�MYOSv�JTU�]^R 6:JLO¾VYXÈOqJF`dViOSe^nmSG]^K#PqVÔ{F| 7 OSJc`dViOSeNn Uds
MYU1M�v�v�OSJLv�MhPSJ
XÁ]^U7` PqalV�U�s��=��� � �=S��7U s^a�nÈ]NnqJcemPSVgU�]NwbwlapXeGDPq�NJ
V�]^PqK^]>P�PSabRTJ��:nu�^JmL�]^JLO G1K^w�MYUNn�V�6>PSM�abUNJce1XÁOSV�R Pq�^JTV�K'@
PqalRTa � JLO�nu`dV�U';NOqRTJFegPq�7MhPuR�V�noPuVYX¨Pq�^JsaÐV�O � e^V�U^J)XÁV�OÐPq�NJ
L�]^JLOSalJcnVauM�n¾J=<>Jc`L]>PqJFe#abU�Pq�^J·PSMYOSv�JLPqJFec6NM�nqal`¶OqJcwlMYPqalV�UNM�w
V�K:JLO�MhPSV�O�nL��nu�^J%L�]^JLO G!OS]^U�PqalRTJ|auM�n�RTJcMinQ]NOqJFe�Min�Pq�NJ
auMYwlwf@k`dwlV>` � PqalRTJ�sN]7nQalU^v¶e^MYPSMO67M�nqJ)PSabRTJ�@­nQPSM�R�K7nL�Tnu�^JrM98*@
JLO�MYviJ1VYX�PS�^J!OS]^U'PqalRTJcn·XÁOqViR nQJw8�JLO�MYw
Oq]^U7n|auM�ngP�M � JLU
M�n¿PS�^J ;NUNMYwÈOS]^UÔPqalR�J1V�X)McL�]^JLO G��ÔtÐJLXÁV�OSJDJFM�`�� L�]^JcO\G
auM�n)J=<>Jc`L]>PqJFe@s°M¶w�MYOSv�J¿]^U^OSJLw�MhPqJFe*PSM76^wlJFauM�n$nq`cMYU^UNJce*PSV
<N]Nnq�5Pq�^JBeNMhPSM76NM�nqJb6^]!�<JLO�n¶MYU7e�M#w�MYOSv�Jm]^U^OSJLw�MhPSJce ;NwlJ
auM�n�OSJcMieBPSV <N]Nnq�#Pq�^Jbg�_x6N]!�:JcOSncs±Pq�^JcOqJw6
G!JLU7nQ]^OSalU^v1M� `LV�w�e���noP�MYOqPc�
�T� S p/^L�Q
������b��	
Z[^lCE^L "�Q��Z[c
d�JgR�JFM�nq]^OSJce!Pq�^OSJLJ¶e>a:�<JLOSJLU�PrK7JcOQXÁViOqRgM�UN`dJTRTJdPSOqa�`Lncs°PSV
L�]NMYU�PSapXeG!Pq�^J¶e>a:�<JLOSJLU�Pqa�MYwÀK:JLOqXÁV�OSRgMYUN`LJTVYXÐPq�^J¶e^MYPSM76NM�nqJ
V�K:JLO�MhPSV�O�nuMYUNe·Pq�^J�ViK>PqalRTa � JLOFs^M�nuVi]>PqwlabUNJce 67JcwbVla��
�T� ST��� � X@^L���! "���_p5^L��
������b��	�Z�^
nu�^J'V�K:JLO�MhPSV�O-K7JcOQXÁViOqRgMYU7`dJ5aln�RTJcMinQ]^OSJce 6
G�Pq�^J'OS]^U
PqalRTJcnÂXÁViOÑPS�^J MO6:Vl8�J¹nQalRTK^wlJ L�]^JcOqalJcnÑPS�NMhP½MYKNK^OqV9<>aJ@
RgMhPSJÈPq�^J)e^MhP�MO6NMinQJÈViK7JcOSMYPqV�O�n3]^UNe^JLO\e^JdXGMY]NwpP\`LV�UNe^apPSabViUNnL�
d�J�e>J�;NU^J'M£RTJdPqOSa�` ³1¬>���©����������¬N�h�	C)¬>�N�©��µT� É ²8�L�q´^�����
S�� �6>
	���
��9U sNMin�i

� �6>
	���
���������������� �!������������"���#�
aÈ�^JcOqJ%$�&('�)*�BMYU7e+$�,-&('.)/�BMYOSJ1Pq�NJ-OS]^U£PSabRTJcn·XÁV�ODPq�NJ
Z\�NM�O\MYU7eg}$Z\�NM�O\e^MYPSM�PpG�K:JcncsiOSJcnqK7JF` PSaJ8iJLwNG�� nu�^aln[RTJdPqOSa�`
RTJcMinQ]^OSJcn¶Pq�^J�K:JLOqXÁV�OSRTM�UN`dJ!Vl8�JLOS�^JFM�e'VYXrViK7JcOSMYPqViOSngViU
R¾]NwpPSabwlabUNv�]NM�wÐe^MYPSM1alU {
U^a�`dV>e>J%aÈabPq�ÔOqJFnQK:Jc`dP¾PqV�e>JdXGM�]^wbP
`��NM�OSMi` PqJcOre^MhP�M*abU�f$_NZ\jQj �±f ;Nvi]^OqJ¶`LwbV�nQJTPSV�ÒF�d�S¢*abU7e>af@
`LMYPqJFn/JwL�]^abPSM76^wbJ
K7JcOQXÁViOqRgMYU7`dJ`67JLPpa\JcJLUDZ\�NM�O[MYU7eg}$Z\�NM�O
e^MYPSM¿PpG�K7JFnL�
�T� ST� S CU��B� "��B���	
���
��B �
0bZ[��^=	�Z[o
d�J)MYw�nqV¾e>J=;7U^J
MYUDMYv�viOqJcviMYPqJuRTJdPqOSa�`uXÁV�OÐM¾e^MYPSMO67M�nqJWn5G>n5@
PqJcR*sd³1¬>���»���p������¬N�h� �@º5¥L�G�d�<¥d® S��21436587:9IU sNMin�i

�21436587:9;�=< �"���#�< ���"���#�
aÈ�^JcOqJ?> ,@&('�)*� a�n[Pq�^J�v�JcV�RTJdPSOqa�`ÈRTJcM�U·V�X°Pq�^J$OS]^U¶PSabRTJcn
VYX¿V�K:JLO�MhPqViOSn·V�UÂ}$Z\�NM�O*eNMhPSM�MYUNeA> &B'�)*� alnDPS�^J-viJLV7@
RTJdPSOqa�`¶RTJcM�U!C�V�XÈPq�^JDOq]^U#PSabRTJFn¾V�XWV�K:JLO�MhPqViOSnrV�U�Z\�NM�O
e^MYPSM^�Td£�^alwbJrPq�^JrOS]^U*PSabRTJcnWXÁOqViR M¶`LV�RTK^wlJdPSJrnQJLP
VYX/V�K'@
JLO�MhPSV�O�nuaÈabwlw[RTV>e>JcwÀPq�Naln¾R�JLPqOSal`·M�`L`L]^O�MhPqJcwJGis�aÐJ¶]NnqJgPq�NJ
OS]^U1PqalRTJV;Nvi]^OSJcnuXÁViO
PS�^JrXÁViwbwlVlaÈabUNvgV�K:JLO�MhPqViOSnWR�JFM�nq]^OSJce
alU!PS�^J�nQPq]7e�G%2 +7���L�b�L� Æ ¥��h�7s Æ ¢Y� �»s�Ãd�:�i�q¦i� Ø3�q���h�k�ds�Ãd�:�i�q¦i�
Æ ¥��Y�ÔMYUNe�PS�^Jm8hMYOSalMYPqalV�UNn�V�X.²>¢Y���ÔV�K:JLO�MhPSV�OFs@PqV1KNOqVl8�a�e>J
MYUDJcnQPqalRgMhPqJ$VYX�Pq�^a�nuJ=M¶`dalJLU7`=G�� nu�^JD�21436587:9mRTJcM�nq]^OSJ

EGF�HJIKHJLNM�O�P�Q4Q�P�R�S�O8T�MUP�M�V�M�W�SXVYS�Z�[�R�I4M�O�\ WX]^S*_ `�_8a�b�[�\ ced fUg^h�ikj�Sb�W�SlP�R�S�`*S�Q*IKS�P�O�HJ[!IKS#M�Z8P�QBS�Z�W�b�O�SlP�R�MUPmM�LJL n�b�S�O�HJS#W�M�O�S!O�S#o.O�S�W�S�Z/P�S�THJZKP�R.S8p�Z�M�LYIKS�P�O�HJ[*i�HJZ�T�S�okS�Z�T�S�Z PBQ�q�P�R�S8W�[GM�LJS�WrQ�q�P�R�S�HJOrO�b�ZKP�HJIKS#W#_

alUNe>a�`LMhPSJcn¾�^Vla aÐJLwlw/PS�^J·e^MYPSMO67M�nqJg�NMYUNe^wbJFn�R¾]^wbPqalwlabU^vi]NMYw
`��NM�OSMi` PqJcOÀnQJLPSn aÈabPq�·OqJFnQK:Jc`dPÀPqV�PS�^J36NMinQa�`Èe^MYPSMO67M�nqJW`��NMYO\@
M�`dPqJcO$nqJdPFstaÈapPS�-M�88M�wb]NJ¿`dwlVinqJrPSV-{�alUNe>a�`LMhPSabUNv·JwL�]^abPSM76^wlJ
K:JLOqXÁV�OSRTM�UN`dJ�Mi`dOSVinSnÀPS�^JrnQJLPSnc�
�T� ST� � � X� G���b���[^L�Kpr��^Le
��Z[ "����	]V_Z�Z[������Z o
jkU-Mie^e>abPqalV�U!PqV·RTJFM�nq]^OqalU^vDV�K:JLO�MhPqViO
OS]^UBPSabRTJFnLstaÐJ¿M�wlnqV
OSJc`dViOSe^Jce(Pq�^J�ViK>PqalRTa � JLO-JcnQPqalRTMYPqJ�V�X�PS�^JÔ`LVinQPcs�PqVÑM�n5@nqJcnSnmPq�^J�OSJLw�MhPSaJ8iJ�Mi`L`d]NOSMi`=G£VYX�Pq�NJ�V�K>PSabRTa � JLO^6:JdPpaÐJLJcUZ\�NM�OWMYUNe*}$Z\�7MYOWe^MYPSM¿PpG�K7JFnL� d�Jre>J�;NU^J�Pq�NJ�V�K>PSabRTa � JLORTJdPSOqa�`)XÁV�OWMYUDV�K:JLO�MhPSV�OFsC³1¬>���©���������Y¬N�Y� (Ð�q���h�G¥L�©�G¢h� �È¸d¬>���©®
S��2sD1 	���
�� U sNMin�i

�2sD14	���
��t�vu.w ���������w ���U�#�yx
u.z ���������z ������� x

aÈ�^JcOqJW>
&B'�)*�\MYUNe{$�&('.)/�ÀMYOSJ/Pq�NJ[V�K^PqalR�a � JcO�JFnoPSabRgMhPSJ\M�UNePq�NJ*Mi` PS]NMYwÐOq]NUÔPSabRTJmVYX
PS�^JmV�K:JLO�MhPqViO¾XÁViO �	��

��s�aÈ�^alwlJ
>
,@&('�)*�DM�UNe|$�,-&('.)/�·MYOSJDPq�^J1`dViOqOSJcnqK:V�UNe>alU^v-U�]NR 6:JLO�n
XÁV�O4} �	��

���
nu�^J·³ ( � RTJdPSOqa�`¶RTJcMinQ]NOqJFn��^VlaÖJwL�]^abPSM76^wlJgPq�^JmV�K'@
PqalRTa � JLO¶a�n:6:JdPpaÐJLJLU5PS�^J*Ppa\V�`��NM�OSMi` PSJLOTe^MhP�M!PpG�K:JcncsX6
G`dViRTKNMYOSabUNv¾PS�^J�OSMYPqalVTVYX¨ViK>PqalRTa � JLOWKNOqJFe>al`dPqalV�UDPqV�Pq�NJ�OSMO@PqalV#VYX�M�` PS]NMYwuK:JLOqXÁV�OSRgMYUN`LJ���f ³�( � 8hMYwl]^J*`dwlVinqJmPqV5{
alUNe>a�`LMhPSJcn
JwL�]^abPSMO6NwbJ¿K^OqJFe>a�` PqalV�UBMi`L`L]^OSMi`=G|6:JdPpaÐJLJcU�Z\�NM�O
MYU7er}$Z\�NM�O±eNMhPSMWPpG�K7JFnLslaÈ�^alwlJ[U�]^R 6:JLO�n±nQalv�U^aJ;7`cMYU�PqwNG�e>apX @
XÁJLOSJLU�PWXÁOSV�R {�abU7e>al`cMhPSJrU^V�U'@©]^UNapXÁViOqR K^OqJFe>a�` PqalV�UBMi`L`L]^OSMO@
`dalJcnc�
~ � 0�� :�/À��*¹� . �80���0¨�*2/.k�^�
jkU�PS�^a�ngnQJF` PqalV�U�s a\JDK^OSJcnqJLU�P¿PS�^JmOqJFnQ]^wbPSn�V�XWPq�^J*J�<�K:JLOSaJ@
RTJLU�PSn)PS�NMhPua\J�`dViUNe>]N`dPqJce!abU!Pq�^JTMO6:Vl8�J¾XÁOSM�RTJ�aÐV�O � XÁViO
Pq�NJ 88M�OqalV�]7nÐeNMhPSM76NM�nqJ�n5G>nQPqJcRTnc�
�s��� d X ��Z[^ � #�^L��i
^L��e�c
d�J¾XÁVi]^UNe@s@M�n)J=<>K:Jc`dPqJce°s<MDnQK7M�`dJ¾Vl8�JLOS�^JFM�emVYX
{Fz�zV¨ XÁViO
R¾]NwpPSabwlabUNv�]NM�w3eNMhPSMNs°nQalUN`LJ¿JFM�`��-f$_NZ\jQj$`��NMYO�M�`dPqJcO
PS�NMhP�aln
`dV>e>JFeÂabUÖ{�@A6
G�PqJ#alU½Z\�7MYOBMhPqPqOSaJ6N]>PqJ�UNJLJceNn!|9@ 6
GiPSJcn*alU
{WUNal`LV�e^J S {3n1D�@S{Fy�UgXÁV�OSRTMYPc�ÖZ\]^OqalV�]7nQwNG�sW�NVla\Jw8�JLOFsuPq�NJ
e^MYPSMO67M�nqJÐn\G>noPSJLRgn/nQJcJLR�PSV�nQPqViOqJuJw8�JLU�}$Z\�NM�OÀe^MhP�M)nqK:Jc`�@
aJ;NJce*alU*Pq�^JF{3n1D�@ j�XÁViOqRgMYPr���N�k�d� �<�h����®D�h�1Î,+<Ú[�.-0/ SGM�UNe
`dViU
8�JLOqP@apP�PqV3{Kn1D�@RjÐXÁV�OSRgMhP�MYP°Pq�^J[abU�PqJcOQXGMi`dJ/w�M9G�JcO�U 2
PS�^aln
auM�nÀalUNe>a�`LMYPqJFem6
G¿PS�^J
RTalU^alRTM�w:e^a��<JLOSJLUN`LJ
alU¶PS�^J)nQPqViOSM�v�J
nqa � Jy67JLPpa\JcJLUTPS�^JWPpaÐV�XÁV�OSRgMhPSn3S��Â{Z¨�UÀM�UNegMu8�JcO\GTnQwlalv���P
L�]^JLO G¶K:JLOqXÁV�OSRgMYUN`LJ$e>Jcv�O�M�e^MYPqalV�U�S�� $V¨�U �
�s� S d ^LX
���Q�� "^ % ��� B�^lpr���TZ�^=c"cG��	
�
d£�^JcU PS�^J Z\�NMYO£MYU7e }$Z\�7MYO£e^MhP�M½PpG�K:Jcn aÐJLOSJÂ`LOqJ�@
MhPSJce-MYUNe L�]^JcOqalJce!abU�nQJcKNMYO�MhPSJ�PSM76^wlJcncs@UNMYRTJLwNG�s7¤N�h� �»� ¬F¤:�
¤±Ø�´N�h�ÔM�UNe'¤N�h� �»� ¬F¤�¤ ?¶Ø�´^�h� s)Pq�NJ +7���L�b�L�­�d¥��Y��V�K:JLO�MhPqViO
auM�n¾nqwlVla\JcO¾V�U�Pq�^J*}$Z\�NM�O¾P�MO6^wlJ%6
G#]^KÔPqV $�YYx
¨ XÁOSV�R
Pq�NJ
`dViOqOSJcnqK7ViUNe>alU^v¾Z\�NMYO[K7JcOQXÁViOqRgMYU7`dJ�siMYUNe�PS�^J zL¢h���mV�K'@
JLO�MhPSV�O�n3aÐJLOSJ¿nqwlVla\JcOK6
G1]^K-PqV1|�Y�x�¨ S�XÁViOrx�x¶`��7MYO�M�` PSJLO�n
wlV�U^v-Z\�NM�OrMYUNe#}�Z\�NMYO¾MYPQPSOqaN6^]>PSJcn�U �*fÐPV;NO�noPrviwlM�UN`dJis�abP
RTabvi��PV67JTPS�^V�]^vi��P$PS�NMhP�PS�^JcnqJgJh�<Jc`dPSnrM�OqJTnqV�wlJLwNG!e>]^JTPSV
Pq�NJBabU7`dOSJcM�nqJce5nQPqV�O�MYviJ*OqJ#Li]NabOSJce 6
G�}$Z\�7MYOF� }WVlaÐJ�8iJLOFs



M�n%a\J^aÈalwlw$nq�^Vla U^J=<�Pcs
J�8�JcU'apXVaÐJBOS]^U×MYwlwKL�]^JcOqalJcngViU
M¶`LV�RTRTV�U1P�MO6^wlJ�s7Pq�^JcOqJw6
GDJcUNnQ]NOqalU^vgPS�NMhP)Pq�^J¿PqV�PSMYw±e>a�n �
j 57g�aln��G�i�d�7�»�G¥��Y�¨XÁViO167V�Pq�^L�]^JLO G·nqJdP�nLs�PS�^JLOSJrnoPSabwlw°OSJLRgMYalU
`dViRTK^]>PSMYPqalV�UNM�w^XGMi` PqViOSn/Pq�NMYPÐ`dViRTJ
alUiPSVrK^w�M9G¿OSJcnq]^wbPqalU^vralU
e>a:�:JcOqJcU�Pqa�MYw@K:JLOqXÁV�OSRTM�UN`dJi�
�s� � �����b�b��	�% ��� B�^lpr���TZ�^LcGcG��	
�
jkU^n¨M76^wlJ�|^s'aÐJ$KNOqJFnQJcUiPÈPS�^J�K:JLOqXÁV�OSRTM�UN`dJ$VYX±Pq�NJ 88M�OqalV�]7n
V�K:JLO�MhPSV�O�nTaÈ�^JLUmPq�NJ L�]^JLOSabJFn`a\JcOqJ�OS]^U*V�UmPq�NJ�¤^�Y� �G� ¬F¤i¤:�
ØÀ¢hµ `LV�RTRTV�UgP�MO6^wlJ�s�XÁViOS`LabU^v¾Pq�^J�nSMYRTJ)e^MYPSM76NM�nqJ36^wlV>` � n
PqVm6:JrM�`c`dJFnqnqJce@s>alOSOqJFnQK:Jc`dPqaN8�J�VYX±Pq�^J¿e^MhP�M¾PpG�K:J�V�UbaÈ�^a�`��
Pq�NJ�L�]^JcO\G aÐMin·a�nSnQ]^JFe@� nu�^alnDRTJcM�UNn¶PS�NMhPDPq�^J�K:JLOqXÁV�O\@
RgMYUN`LJDe>a:�<JLOSJLU�Pqa�MYw�n¾M�OqJ·nqV�wlJLwNG�e>]^J·PqV!alU�@­RTJLRTV�O G-KNOqV7@
`dJFnqnqalU^vN�

&gHVK0� -"&gHVK[�
�F$���$
��$
��ÿ �/

 ]��� �/

 ]��� �����	��

��� ��������

����'&�����ÿ�" 2G��JA 2G��JA 

��������� �������
� �����
� $
�I�lÿ �7þ#$*�! kD�ÿYü=$*�Sý�üF x�$ %�!S9 %�"�* $�# !#"

$ %�%^9 %^x0y !Z*)# 5 $�# "�x& *0!Z* *[yZ9 x�# %S$ $�# %0y�Ný�ü=�& kD°ÿYü=$*��ý�üF "�5 %]y)* 5S$�# " %S# !�$
$ %^x'% *0!Zx y(")# 5 $�# 9�5& !SxS* yS!�% *S*)# y %S# $�%i ���:ÿ�jc�WüLÿO$���ÿ) kD�ÿYü=$*�Sý�üF *)%�y *�x'% *�%�#Q% *,+
$ yZx#" x-%�% *0y�# % *,+& !�5S5 x0!S5 !S5�# " *,+i ���:ÿ�j �Nþ#$
�! kD°ÿYü=$*��ý�üF *�# "�! y�# "�5 "Sx)#Q% $�# !�5
$ 5�# x�% %S%S# y !Zx)# ! %S# x�x& !�# !S! 9�# x0y %S9�# " $�# !�%

.Ný����0/��Ný�ü=�21435ÿYü=��ÿ657 kD°ÿ�ü=$���ý�üF %�%[x09 *)%�%S5 %�%�# x $�# 5'%
$ 50y�% %�!S$�y xSx)# $ %S# *0$& 5SxS* %�%�yZ! !�y�# * $�# %Sx

.Ný����0/98�$
��
:5; .D°ÿYü=$*��ý�üF yZxSx05 %S%�5�yS5 %[x-%�# % %S# *09
$ x'"�9 "'"�5 !Zx)#Q% $�# "�x& "�x0y %#"�% *�5�# 5 %S# *�*

.Ný����0/9<�ÿ7����ÿ7�=1p�¨ý^ýVD:57 .D°ÿYü=$*��ý�üF "-%#% 5S*�! !�#�% $�# %#"
$ !S*�! !�!�y !�# y $�# %#"& %]ySy *0!S$ x'%�# ! %S#�%�9

n±MO6^wlJr|�i+p5^L��
������b��	�Z�^l��
?>���cG��Z � X@^L�Q�� "���Qc

% ���
B�^ d Z[��	 � X@^L���! "���=jsDNV�O�PS�^J +N�i�d�b�L� Æ ¥��Y� ViK7JcOSMO@
PSV�OFsl8�JLO G�nQalRTabw�MYO3K:JLOqXÁV�OSRgMYUN`LJÀXÁV�O[Z\�NM�O±M�UNe�}$Z\�NM�O
nq�^V�]Nwle 6:J½J=<>K:Jc`dPqJce°s#nqalUN`dJ�PS�^JÅnSMYRTJ½e^MYPSM76NM�nqJ
6^wlV>` � n�MYOSJTMi`L`LJcnSnQJFeBXÁViO 67V�Pq�#Pq�NJ|Li]NJLOSabJFn�MYUNe-Pq�NJ
nqJLwlJc`dPqalV�U×a�n*e>V�U^J-V�U(Pq�^J <hG�� d£�^alwlJ aÐJ-V�6NnqJLO 8�J
PS�NMhP¶n\G�nQPqJcRgn¿t M�UNe5ZÖe>V-J�<>�^aJ6NapPTPq�Naln�6:JL�NM98�alV�OFs

XÁViOÐn\G>noPSJLRÖfrs��^VlaÐJ�8iJLOFsYPq�NJLOSJ)a�n\M 8�JcO\Ggnq]'6NnQPSMYU�PSalM�w
e>a:�<JLOSJLUN`LJ��

d ���Q � X@^L���! G���=junu�^J�`LVinQPmV�XrPq�Naln*ViK7JcOSMYPqV�ODabU7`dwl]Ne>Jcn
PS�^JD`LVinQP�XÁV�OrPS�^J·OSJwL�]^alOSJce�abUNapPSalM�w[P�MO6^wlJ·nS`LMYU��bnu�NJ
e>a:�<JLOSJLU�Pqa�MYw:nQViOQP[`LVinQPÀaln[V�U^wNG¿M767Vi]>PÐ|YzV¨�alU·n\G�nQPqJcRgn
tÑMYUNe1Z)s'6^]>PWabPWa�nÈMT�^abvi� jiz
¨¹alU1n5G>nQPqJcR fr�

gh	
e�^ � � ��^=�! G^ � X@^L���! G���=j�fWwlw#Pq�^OSJLJ eNMhPSM76NM�nqJ n5G>n5@
PSJLRgn3aÐJLOSJrnqwbVlaÐJLOÈalU 6^]^alw�e>abUNv¶abU7e>J=<1V�UB}�Z\�NMYO$MhP\@
PSOqaN6^]>PSJ�6
G�MO6:V�]>P¶|Yz1PqV $iz1K:JLO�`dJcUiPF� nu�^V�]^vi��Pq�NJ
nqwbVlaWe^VlaÈUBabU#alUNe>J�<-`dOSJcMYPqalV�UBRgM9GBU^V�Ps6:J¶MmnQVi]^OS`LJ
V�X@`LV�UN`LJLOSU¶M�n[apPÐalnÀPpG�KNal`cMYwlwJGTMYUgV[� @­wbalU^J
Mi` PSaJ8�abPpG�s�abU�@
e>J�<$RgM�abU�PqJcUNMYU7`dJ�sFJcnqK:Jc`da�MYwlwNG)alU¾MA@CBEDGFWViK7JcOSMYPqalV�U
RgM9GmaÐJLwlw 6:J�M��<Jc` PSJceDM�e�8iJLO�nQJcwJGis�6
GTPq�NalnÈnqwbVlaWe^VlaÈU°�

gh	
e�^ � d Z���	 � XW^����! G���=junu�^J Ã �<���S¦�� Æ ¥��h� K:JLOqXÁV�O\@
RgMYU7`dJ`;Nvi]^OqJFn3abU7e>al`cMhPSJuPq�NMYP\MYwlw>Pq�NOqJcJWn5G>nQPqJLRgn3�NM98iJ
nqabviU^aJ;7`LM�UiP1e>JLPqJLOSalV�O�MhPqalV�UÑabU�}$Z\�7MYO*K7JcOQXÁViOqRgM�UN`dJis
aÈabPq� n\G�nQPqJcRgn5f�M�UNe Zq6:JLalU^v JcnqK7JF`da�MYwlwJG nqwlVla��
_�alUN`LJ¾PS�^JFL�]^JcO\G*a�n)M�UNn5aÐJLOSJceb6
G1M�`c`dJFnqnqabUNv·M¶nqRTM�wbw
U�]^RF67JcO-V�X¶abUNe^J=< 6^wlV�` � ncsrPS��]7n!alUN`d]NOqOSabUNv×V�U^wNG�M
nqRgMYwlw¿j 5�g `LVinQPcs¾Pq�^J�abUNe^J=<½nq`cMYU�K:JLOqXÁV�OSRgMYUN`LJ�aln
M5v�V�V>eÂabU7e>al`cMhPSV�O1VYX¿Pq�^JÂ���d�d¢Y��¬>�k�*RgMYalUÂRTJcR�ViO\G
K^OSV>`dJFnqnqabUNv
J=M¶`LabJcUN`=GrV�X^Pq�NJueNMhPSM76NM�nqJcn�aÈabPq��OqJFnQK:Jc`dP
PSVgR¾]^wbPqalwbalU^vi]NMYw°e^MYPSMN�

HT����	 � X@^L���! "���=j D^V�O
Pq�^J3voV�alU!ViK7JcOSMYPqV�OFshaÐJrJw88M�wb]7MhPqJFe
PS�^OqJcJ¿nQPSM�UNe^MYO�e*alR�KNwbJcR�JcU�PSMhPSabViU1PqJF`��^U^a�L�]^Jcnwi Æ ¢Y� �»�³!�L�»�i�Ls�A¿�8�q´*MYU7e ?¿� � �k�S�Y�»§�¢F¢S¤<�Tg)U^wNG¶MTnQRgMYwlw@K:V�O\@
PSabViU·VYX@PS�^J$V�OSabviabUNM�w^P�MO6^wlJKauM�n[]NnqJcegXÁViO[PS�^JF?¿� � �k���h�
§¨¢c¢�¤�abRTK^wlJLRTJLU�P�MhPqalV�U�s<nqalUN`dJKvoV�alU^alU^v¶PS�^J¾XÁ]Nwbw±PSM76^wlJ
K^OSVl8�JFegPSVm67J�K^OSV��NaJ6^abPqaN8�JcwJGgJ�<>K7JcUNnQaN8�Jis>PqalRTJ=@ aÈalnqJ��
jkU n¨M76^wbJ�|>sbaÐJÑnqJLJ×PS�NMhP5XÁV�O'MYwlwDPq�^JFnQJ 88M�OqalV�]7n
voViabU'alR�KNwbJcR�JcU�PSMhPSabViUNncs[PS�^JLOSJ1MYOSJ*nq]'6NnQPSM�U�Pqa�MYwuK7JcO5@
XÁViOqRgMYU7`dJ-e^a��<JLOSJLUN`LJcn 6:JdPpaÐJLJLUÂ}$Z\�NM�OmM�UNeÂZ\�7MYOF�
_�K:Jc`Laf;:`LMYwlwNG�s1PS�^J voV�alU L�]^JcOqalJcn'MYOSJ �ix�¨�PSVCk�z
¨
nqwbVlaÐJLO±XÁViO Æ ¢h� �©��³!�d�»���Ls�|�x
¨ÑPqVT{Fy�z
¨(XÁViO A¾�h�Q´>siM�UNe
]^K'PSV�y�zV¨ÏXÁV�O ?¾�d���k���h�»§¨¢c¢�¤�Mi`dOSVinSn¾PS�^J!e^MYPSM76NM�nqJ
n\G>noPSJLRgnL�

n¨VWnQ]^RTRgMYOSa � J3Pq�NJ[MO6:Vl8�J3OSJcnq]^wpP�nLswa\J\`dV�RTK^]^PqJce)PS�^J'³1¬>����©����������¬N�h�D�<º'¥d�G�L�:¥L®£VYX¾JFM�`��×V�X�Pq�^J#e^MYPSMO67M�nqJ-n\G�nQPqJcRgn
]NnqabUNv·PS�^J¿OS]^U!PqalR�J�;Nvi]^OSJcn
XÁV�O)Pq�^JgnqJ�8�JcU!e^MYPSMO67M�nqJ¾V�K'@
JLO�MhPSV�O�n 2TPS�^J�OSJcnq]^wpP�nÈMYOSJ)KNOqJFnQJcUiPSJceDabU^n±MO6^wlJ �^�

�F$���$
��$
��ÿ �h& ����ÿ�" �!�	IKJMLON	P������ �J F $�# x'"	P������ �JQ$ $�# "09	P������ �J & $�# "0$
n±MO6NwbJ6�'i?CU��B� "��B���	
���
��B �
0bZ[��^=	�Z[o

d�JDnqJLJ¶�^JcOqJ·Pq�NMYP�M�wbw[Pq�^Jme^MhP�MO6NMinQJ·n\G>noPSJLRgn¾M�OqJ·abU�@
JwL�]^abPSM76^wlJ aÈabPq� M aÈa�e>J 88M�Oqa�MhPSabViUÖabU OqJcwlMYPqaN8�J£K:JLOqXÁV�O\@
RgMYUN`LJ�s�abU7e>al`cMhPSJcem6
G¿Pq�^J{�21?88M�wb]NJcnÀO�MYUNv�alU^v�XÁOqViR¹zN� x*Y
PqV*z^� YhyNs<abRTK^wNG�abU^vDPq�7MhP$Pq�^JTn5G>nQPqJcRTn�M�OqJ �[�
¨ PSVDU^JFMYOSwJG
{cziz
¨¹nqwbVlaÐJLOualU*�NMYUNe^wbalU^vTR¾]^wbPqalwlabU^vi]NMYw¨e^MhP�M^�



�s� > � X� G���b���[^L�Kpr��^Le
��Z[ "����	 V)Z[Z[������Z o
nu�^JTM�`c`d]^O�M�`�GDV�XÀPq�^JTViK>PqalRTa � JLO$aln�MYU-abRTK:V�OqPSM�UiP$XGM�`dPqViOalU�e^MhP�MO6NMinQJgn\G�nQPqJcR K:JLOqXÁV�OSRgMYUN`LJ�s±nQalUN`dJgJcOqOSV�O�n$abU�JFnoPSaf@
RgMhPSabViUm`LV�]^w�emwbJFM�e·PqV¶M���]^v�J�K:JLOqXÁV�OSRTM�UN`dJ�e>Jcv�O�M�e^MYPqalV�U
M�n$viOqV�nqnqwJG1alU^J�Mg`LabJcU�P�KNwlM�UNn�`dVi]^wle 6:JT`��NVinqJLU°�:n¨M76^wlJ |
MYw�nqVBK^OSVl8�a�e>JFn�Pq�^JDV�K>PSabRTa � JcO¾RTJdPSOqa�`Ys"³1¬>���©����������¬N�h� (Ð�q�L��h�G¥L�©�G¢h� �È¸L¬>���©®hsiXÁViO\JFM�`��¶V�X@Pq�^J�e^MYPSMO67M�nqJWV�K:JLO�MhPSV�O�nySÁJ�<*@
`dJcK>PWjkUNe>J�<
@oZ\OSJcMYPqJ�s
aÈ�^a�`��*alnÈMgI$Is>�noP�MhPqJcRTJLU�P�Ud�
D^ViO3R�V�noP3VYX7Pq�^JuViK7JcOSMYPqV�O�ncscPS�^JuV�K>PSabRTa � JcO/K^OqJFe>a�` PqalV�U7n

aÐJLOSJÈabU^J#L�]^apP�MO6^wlJ SGabUNe^al`cMhPqJFem6
G¾PS�^J
�2sD1 ;Nvi]^OSJcn/R¿]N`��
e>a:�:JcOqJcU�P¿XÁOSV�R {9U � nu�^J*M�`c`d]^O�M�`LabJFnrVYX
Pq�^J +N�i�d�l�d� Æ ¥S�Y�Ns
Æ ¢Y� �»sÐÃ �:�i�q¦i� Æ ¥S�Y�Ns Æ ¢h� �©��³!�d�»���uzL¢Y����MYUNe$A¾�8�q´�zL¢Y����Jcn5@
PqalRgMhPSJcnTV�U'}$Z\�7MYOgMYOSJ1e>a��<JLOSJLU�Pm6
G�]^K�PqV�y�zV¨·sW��zV¨·s
y�zV¨·s/|�z
¨ MYUNe�|�x�¨·s aÈabPq��OSJcnqK7JF` P¿PqVBPS�^JD`LV�OSOqJFnQK:V�U7e
@
alU^vDZ\�NMYOÈJFnoPSabRgMYPqJcnc�[jkU1Mie^e>abPqalV�U°s'aÐJu;NUNemPS�NMhPWalUBnqV�RTJ
`LMinQJFnLsiPq�NJ$ViK>PqalRTa � JLO�n\M�OqJ)abRTK:JLO 8�abVi]NnÀPSV¾PS�^J�e>a��<JLOSJLU7`dJcn
6:JdPpaÐJLJLU�Pq�^Jme^MhP�M*PpG�K7JFnmt/PS�^J�G#JFnoPSabRgMhPSJgPq�NJ·V�K:JLO�MhPSV�O�n
PqVmK:JLOqXÁV�OSR J#L�]NMYwlwJGis<Pq�^Vi]^v��BPq�^JgM�`dPq]NM�w¨OS]^U!PqalR�JFns88M�O\G
6
G¾RTV�OSJÐPq�NM�U*{cz�zV¨·�±_�]N`��TalU^JwL�]^abPqalJcnÀabUTK^OSJce>a�` PSabViUTRTM9G
alUNe>a�`LMhPSJ¿MgUNV�U�@­]^U^abXÁV�OSR `LVinQP
RTV>e>JLw!67JLPpa\JcJLU-Z\�NM�O)M�UNe
}$Z\�7MYOF�ÔjkU'`dV�UOvo]^UN` PSabViU aÈabPq��Pq�NJmw�MYOSv�J*nqwbVlaWe>VlaÈU7n¾alU
L�]^JLO G·K:JLOqXÁV�OSRgMYUN`LJ�s^nq]N`��1RTaln5@­JcnQPqalRTMYPqalV�U*RgM9G¶�NM98iJrnQJ�@
OSabVi]NnralRTKNM�`dP�ViUÔe^MhP�MO6NMinQJ·K7JcOQXÁViOqRgMYU7`dJ�sÀe^]^J·PSV-nqJLwlJc`=@
PqalV�U7nuVYX3abU^J�M¶`dalJLU�PWK^w�MYUNnÐXÁViOW`dV�RTK^wlJ=< Li]NJLOSabJFnL�
�s� � � #�^L����B�B p/^���
����Q� ��	�Z�^lV_	
��B�oTc"��c
E$aN8�JLUDPq�7MhP
MYwlw<Pq�NJre^MhP�MO6NMinQJ�n5G>nQPqJcRTn`aÐJLOSJ�nQwlVla(alUDKNOqV7@
`dJFnqnqalU^vrR¾]NwpPSabwlabUNv�]NM�w<eNMhPSMNs�aÐJ)`LV�UNe^]N` PSJce·M¿nQJcOqalJcn[VYX�J�<
@
K:JLOSabRTJLU�P�nWPSV·]^UNe^JLO�noP�MYUNemPS�^J¾PSOqJcUNe1V�X[MYUNe*OSJcMinQViUNnÈXÁViO
Pq�NJ$nqwbVlaWe^VlaÈU°s�alU¶V�O�e>JcOÀPqV¿K^alU^K7ViabU�PÐPq�^J$nQVi]^O�`dJcn[VYX°alU^JdX @
;7`LabJcUN`=Gi��d�J¾nQJcwbJF` PSJceDPq�^J¿e^MhP�MO6NMinQJ�n\G�nQPqJcR PS�NMhPWJ�<��NaJ6�@
abPqJcemPS�^J�RTVinQP
alU^JwL�]^abPqVi]NnÈK:JLOqXÁV�OSRTM�UN`dJis�Pq�NMYP
a�nLsNn\G>noPSJLR
� s^XÁV�OuPq�NalnWnQPq]7e�G��
�s� �T��� d B�� !Ke
� !K	 #Tc � d  "����	
�%k@^=	��� "i
f
n*M ;NO�noP1noPSJLK(PqVlauMYO�e^nD`cMYwlaJ6NOSMYPqalU^v�PS�^J-K:JLOqXÁV�OSRgMYUN`LJ
aÈabPq��OqJFnQK:Jc`dP¨PSV)R¿]^wpPSabwlalU^v�]NM�w^e^MhP�M^slaÐJÐnQPq]7e>abJFerPS�^JuJh�<Jc`dP
VYX�PS�^J!nQPqOSabU^v�wlJLUNvYPq�£ViU5Pq�^J�e>a��<JLOSJLU�PSalM�wWK7JcOQXÁViOqRgM�UN`dJi�
_�K:Jc`Laf;7`cMYwlwJGis9a\JÀO�MYU�PS�^JÀP�MO6^wlJ[nS`LM�UrMYUNeTvoViabU%S Æ ¢Y� �»��³!�L�»�i�
MYU7e A¾�h�q´OU!L�]^JLOSabJFn�ViU�Pq�NJÐ`LV�RTRTV�UrP�MO6^wlJTaÈapPS�TZ\�NM�O±M�UNe
}$Z\�7MYOuMhPQPSOqaN6^]>PSJcn\VYX°J#Li]7MYw:wbViv�a�`LMYw7wbJcU^vYPS�°s*88M�O\G�alU^v�XÁOSV�R
{Fx!PSV kix�`��NMYO�M�`dPqJcOSn¿wbViU^vN� SG}WV�PqJ*PS�NMhPFsuMinTRTJLU�PqalV�U^JFe
6:JdXÁV�OSJ�scPq�NV�]^vi��Pq�^J[nQPqOSalU^vin<wlJLU^v�Pq�Nn¨MYOSJ/JwL�]NM�w»scPq�^J\}$Z\�NM�O
nQPqOSabU^v�n�U^JLJFe�PpaÈal`LJ¶M�n�RgMYU
G 6*G�PSJcn�M�n�Z\�NMYOrnQPqOSabUNvin�XÁViO
nQPqV�O�MYviJ��ZU

nu�^JDOqJFnQ]^wbPSn¾XÁV�O¾Pq�^a�n�J=<>K:JLOSabRTJLU�PTMYOSJ·nQ�NVlaÈU�abU D±abv7@
]^OSJ $Ns aÈ�^a�`��Â`cMYK>PS]^OSJcn*�^Vla Pq�^J�}�Z\�NMYO1K:JLOqXÁV�OSRgMYUN`LJ
nqwbVlaWe>VlaÈU�aÈapPS�1OqJFnQK:Jc`dPuPqVDZ\�NM�O188M�OqalJcn`aÈabPq�mPS�^J�wbJcU^vYPS�
VYXgM5PqJ�<�P!noPSOqalU^vN� nu�NJ�PSM76^wbJ�nS`LM�U�nqwlVlaWe>VlaÈU(a�n^8�JcO\G
�^alv���MhP±nqRgMYwlw�nQPqOSalU^v)wlJLUNvYPq�7n�6^]^P3e>JF`dOSJcMinQJFn(aÈabPq��abUN`LOqJFM�n5@
alU^vDwlJLUNvYPq�#MYU7e!M�n\G�RTK>PqV�Pqa�`LMYwlwNGBnQJLPQPqwlJcn�MYP�M767Vi]>PT{F|�x
¨·�
fÐPgnQRgMYwlwÈnoPSOqalU^v-wbJcU^vYPS�NnLsÀPq�^J*w�MYOSv�J·e>a:�<JLOSJLU�Pqa�MYwuK:JLOqXÁV�O\@
RgMYUN`LJ*abU£}$Z\�7MYO¶e^MYPSM-abUNe^al`cMhPqJFnm8�JcO\G��Nabvi� ;'<>JFe5`LVinQP
SGnq]N`��!MinÈXÁ]^U7` PqalV�U-`LMYwlw±Vl8�JLOS�^JFM�e^n�UÐabU!R¾]^wbPqalwbalU^vi]NMYw3e^MhP�M
Vl8�JcO�f)_NZ\jqj$e^MYPSMN�¶f
n$Pq�NJ·noPSOqalU^vmwbJcU^vYPS�#abUN`LOqJFM�nqJcncs@Pq�NJ

0

50

100

150

200

250

300

10 20 30 40 50 60 70 80 90 100

%
 S

lo
w

do
w

n

String Length

Query Slowdown (with String Length)

Table Scan
Join (Sort Merge)

Join (Hash)

D±abvi]^OSJ $ i@nK�
^��Qo d B�� ! e
� !K	 !K�F "i d  m����	
� d ���[^
8hMYOSalM76^wlJW`dVinQPÀVYX°nQPqOSabUNvr`dV�RTKNM�Oqa�nqV�U�67JF`dV�RTJFn[nqabviU^af;:`LMYU�PFs
e>ViR�alUNMYPqalU^vrPS�^JWXÁ]^U7` PqalV�U·Vl8�JLOS�^JFM�e^ncsiM�UNeT�^JLU7`dJWPS�^J�e>apX @
XÁJLOSJLU�PSalM�w@K7JcOQXÁViOqRgMYU7`dJ�OqJFe>]N`LJcnc�
nu�^J A¾�h�q´xvoV�alU(PSJc`��^U^a�L�]^J�J=<>�^aN6^abPSn1M�XGMYalOSwJG(nQPqJFM�e�G
PqOSJLU7erVYX^alUN`LOqJFM�nqabU^v)e>a��<JLOSJLU�PSalM�wiK:JLOqXÁV�OSRgMYUN`LJ�aÈabPq�¿nQPqOSalU^v
wlJLU^v�Pq�°shalUNe>a�`LMYPqalU^vWPS�NMhP¨Pq�^JÐV�K:JLO�MhPSV�O°a�n3M��<Jc` PSJce�RTViOqJ 6
G
Pq�NJÐnQPqOSabUNv
K^OSV>`dJcnSnqabU^v
Vl8�JLOS�^JFM�e^n@alU¾}�Z\�NMYO¨Pq�NM�UrPS�^VinqJ[alU
Z\�NM�Oc� Æ ¢Y� �»��³!�L�»�i�Ls�V�UgPS�^J
V�Pq�^JcO[�NM�UNe@s�J=<>�^aN6^abPSnÐM�XGM�abOSwJG
`dViUNnQPSMYU�PDnqwlVlaWe>VlaÈU°sÈalUNe>a�`LMhPSabUNv�Pq�7MhP·PS�^J#nQwlVlaWe>VlaÈU'aln
6NM�wlM�UN`dJFe%6:JdPpaÐJLJcUmnQPqOSabUNv�KNOqV>`dJFnqnqalU^vgMYUNeme>a�n � Mi`L`LJcnSnL�
gK8�JcOSM�wbw©s@V�UNJT`cMYU#V767nQJcO\8iJ¾PS�NMhP�PS�^J¶nQwlVlaWe>VlaÈUNn$J�<�a�nQP
XÁV�OWM�wbw@ViK7JcOSMYPqViOSnÐMYUNemMhPWM�wbw°nQPqOSabUNv¿wlJLU^v�Pq�Nncs>PS�^V�]^vi�DabPÈaln
RTV�OSJ¶nQJcOqalV�]7n$XÁV�O¾nq�^V�OqPrnoPSOqalU^v�n�XÁV�O¾nS`LM�U#V�K:JLO�MhPqViOSn�M�UNe
XÁV�OÈwlV�UNvTnQPqOSalU^vinÐXÁViO voV�alUDViK7JcOSMYPqV�O�nc�

�s� �T� S �����%X@��	�^=	8 GcA��
I "i
^ d B�� !Ke�� !K	
d�JÀPqV�V � PS�^JÐe^JdXGMY]NwpP3nQa � JÀV�XN`��NMYO�M�`dPqJcO�MhPqPqOSaJ6^]^PqJ[alU n,6uZ�@
} e^MYPSM76NM�nqJ S»x�x#`��7MYO�M�` PSJLO�n U¿MYU7e5`LV�UNe^]N` PSJce£M�nqJc`dViUNe
nqJdP·V�X$J�<�K:JLOSalR�JcU�PSnTPSVÔe>JdPSJLOSRTabU^J*PS�^J!nqK7JF`daJ;7`1OSJcMinQViUNn
XÁV�O$PS�^JgnQwlVlaWe>VlaÈU°�rjkU#e^MYPSMO67M�nqJ¿n\G�nQPqJcRgnLs@PpG�K^a�`LM�wbwNG*Pq�NJ
V�K:JLO�MhPSV�O�nWMYOSJ�alR�KNwbJcR�JcU�PqJce-M�n)`dV�RTRTV�U*XÁ]NUN` PSabViUNnLs�6^]>P
alU*8iV � Jce�aÈapPS�!e>a:�:JcOqJcUiP
PpG�K:JrKNM�OSM�RTJdPqJcOSnc�X}
JLUN`LJVaÐJrM�n5@
nq]^RTJce·Pq�NMYPÐPS�^JrnSMYRTJ$`LV>e>J�KNMhPS��aÈalwbwt6:J$PSM � JLU·XÁV�OÈJFM�`��
VYX/PS�^J¿M767Vl8iJ L�]^JLOSalJcnWalOSOqJFnQK:Jc`dPqaN8�JrV�X/Pq�^JTe^MhP�MTPpG�K7JFn
ViU
aÈ�^a�`��£Pq�NJ L�]^JLOSalJcn|aÐJLOSJBa�nqnq]^JFe@s
M�n·wbViU^vÔMingPq�NJ!K^w�MYUNn
MYOSJ�Pq�NJ¾nqM�RTJ��X{
UNe>JcOWPq�NJ¾MO6:Vl8�J�M�nSnq]^RTK>PqalV�U°s^Pq�^J¾nqwlVla`@
e>VlaÈU 6:JdPpaÐJLJcUÂZ\�NMYOmMYUNe£}�Z\�NMYO*e^MYPSM#PpG�K:JcnDRTM9G 6:J
MhPqPqOSaJ6N]>PSM76^wbJ$PSVTPq�^J�XÁViwbwlVlaÈabUNv¾PS�^OqJcJr`dViR�K:V�UNJLU�PSnwi

� $ � � $���� 	�� � $ �	� ��
 � � $r9�
 �
�������r���
��
����������
aÈ�^JcOqJ � $���� 	 alnDPS�^J�e>a:�:JcOqJcUiPSalM�w�`dVinQPBe>]^J�PqV5PS�^J#abU�@
`dOSJcMinQJFeDe^aln � Mi`L`dJFnqn\XÁViO
}$Z\�NM�O
nQPqV�O�MYviJ)Vl8iJLO
Z\�NM�OWnoPSV�O\@
MYviJ�s � $ �	� ��
 aln°Pq�^J[e^a��<JLOSJLU�Pqa�MYwi`dVinQP°alU��NMYUNe^wbalU^vWe>a:�:JcOqJcU�Pe^MYPSM�PpG�K:J�S­Z\�NMYOT8>nL�/}�Z\�NMYO�U[M�UNe � $ 9�
 �
�������r���
��
���������� aln
Pq�NJ\e>a:�:JcOqJcUN`dJ\abU�PS�^J\`LVinQP±e>]NJ/PqV)K^OqV>`LJcnSnQalU^vÈVYX>PS�^J\nQPqOSalU^v
2¿e>]^JuPSVV6:VYPq��PS�^JÈXÁ]^UN`dPqalV�U¶`cMYwlw^Vl8�JcOq�^JFM�e^n±alU
8�V � JceFaÈapPS�
e>a:�:JcOqJcU�P 6
G�PqJ�wbJcU^vYPS�NnmMYUNe×Pq�^J#M�`dPq]NM�w$`LV�RTKNMYOSa�nQViU£VYX
e>a:�:JcOqJcU�P%6
GiPSJ!nQPqOSabU^v�nL� g
X�Pq�^JBPq�^OSJLJisuPq�^J^;7OSnQP¶XGM�`dPqViO
`dViOqOSJcnqK:V�UNe^nÐPSV·nqwbVlaWe>VlaÈU*e>]^JrPqV¶alUN`dOSJcMinQJFe*e>aln � Mi`L`LJcnSn
MYU7erPS�^JuU^J=<�P3Ppa\V�`LV�OSOqJFnQK:V�UNe�PqV$Pq�NMYPÀe>]^JÐPqV�alU�@©RTJcR�ViO\G
`dViRTK^]>PSMYPqalV�U°�
nu�^J'nQwlVlaWe>VlaÈU½e>]NJ�PSV(PS�^J5abUN`LOqJFM�nqJce½e^aln � M�`c`dJcnSncs
UNM�R�JcwJG � $���� 	 s�a�n��
� ����s±M�n�MYwlw3Pq�NJgK7JcOQXÁViOqRgMYU7`dJcnsaÐJLOSJ



V767nQJcO\8iJceK6*G$OS]^U^U^alU^vuPq�NJ�L�]^JLOSabJFn@V�U$¤N�h� �»� ¬F¤�¤3Ø/¢YµÔP�MO6^wlJ�s
Pq�NJLOSJ�6
GgXÁV�O�`dalU^v�Pq�NJrnqM�R�J�e>a�n � 6^wlV�` � nÐPSV�6:JrM�`c`dJFnqnqJce@�
}WJ�<�PcsTPqVÂa�nQViwlMYPqJ�Pq�^J£`dV�noP�e>]NJ�PSV(PS�^J×e^MYPSM(PpG�K:J�s
UNM�R�JcwJG � $ � � ��
Fs1aÐJ!`dOSJcMYPqJFe5Pq�^J � 

��� � �
� � ����� PSM76^wlJaÈabPq��Z\�NM�OrMhPQPSOqaN6^]>PSJgVYXÈnQa � J1{i{czmMYUNe#}�Z\�NMYO¾MYPQPSOqaN6^]>PSJVYX�nqa � J�x�x>siXÁV�O�`dalU^vrJFM�`��·MYPQPSOqaN6^]>PSJWPqVTnQPqV�OSJÈPS�^J$MYPQPSOqaN6^]>PSJ
8hMYwl]^JcnÐalU·J#Li]7MYw<U�]^R 6:JLOuVYX!6
GiPSJcnc� d-J$OSM�U¶PS�^J�nq`cMYU·M�UNe
voV�alU L�]^JcOqalJcn¿V�UÔJcM�`���e^MhP�M1PpG�K7J*M�nF6:JdXÁV�OSJ¶PSVx;7UNeÔM�U*G
8hMYOSalMYPqalV�U�alUÔK:JLOqXÁV�OSRgMYUN`LJ%aÈ�^a�`��Ô`LM�U 6:JmMYPQPqOSaN6^]>PqJFe�PSV
e^MYPSMgPpG�K:J¿nqK7JF`daJ;7`rKNOqV>`dJFnqnqalU^vN�ynu�^J�}$Z\�NM�OsL�]^JcOqalJcn)MYOSJ
nqwbVlaÐJLO`6
GDM767Vi]>Pr{czV¨ alUNe>a�`LMhPSabUNvTPq�NMYP � $ �	� ��
 alnWnqRgMYwlw»s6^]>PWUNVYPWalUNnQalv�UNaf;7`cMYU�Pc�

0

50

100

150

200

250

300

350

1 1.5 2 2.5 3

%
 S

lo
w

do
w

n

Scale Factor

Query Slowdown (with Scaling)

Table-scan (Max Comparison)
Table-scan (Min Comparison)

Sort-merge Join (Max Comparison)
Sort-merge Join (Min Comparison)

Hash Join (Max Comparison)
Hash Join (Min Comparison)

D±abvi]^OqJrx'i?nY��^L�Qo d B�� !Ke
� !K	 ! �� "i d Z[��B���	
�
D±abU7MYwlwJGis\PSV�alnqV�w�MhPSJmPq�^J!`LVinQP¶e>]^J1PSV#Pq�^J!nqa � J1VYX$Pq�NJe^MYPSM^s/U7MYRTJLwNG � $r9�
 � �������r��� ��
����������>s aÐJD`dOSJcMYPqJFe�M!nqJdP�VYX
PSM76^wlJcn aÈabPq�½}�Z\�NMYO�MhPqPqOSaJ6^]^PqJcn!OqJcK^w�M�`dJFe 6*G�Z\�NMYO�MhP\@
PqOSaN6^]>PqJFnLs*6^]>PXaÈapPS�¶e>a��<JLOSJLU�P\nqa � JcnÀOSM�U^v�alU^v$XÁOqViR¹xix�`��NMYO\@M�`dPqJcOSn¿PqV£{Fyix-`��NMYO�M�`dPqJcOSncs[`dViOqOSJcnqK:V�UNe>alU^v!PqV�nS`LMYwlJmXGM�`=@
PqViOSn�67JLPpa\JcJLUB{$MYUNe_�^� nu�^J � J�G>n aÐJLOSJWJcR 6:Jce^e>JFe·MYP[Pq�NJ
JLU7e�VYXÈPS�^Jm`��7MYO�M�` PSJLOrnQPqOSabUNvin¾XÁV�O�`dalU^vBJcMi`���`dViR�K7MYOSalnqV�U
PqV�nS`LM�U5Pq�^JBJcU�PqalOqJ1wlJLU^v�Pq�£V�X$PS�^J!nQPqOSabUNv#PqV�e>JLPqJLOSRTabUNJ
W abU�[�JwL�]NM�wbabPpG��?nu�^JBnqwbVlaWe^VlaÈUNnTVYX +7���L�b�d�­�L¥��h�ÂMYUNe ²>¢Y���
L�]^JLOSalJcnrViU�nS`LM�wbJFe#]^K'Z\�NM�O¿MYPQPqOSaN6^]>PqJisÀOSJLw�MhPqaN8�J¶PqV!UNV�O\@
RgMYw$Z\�7MYO·MYPQPqOSaN6^]>PqJisÈMYOSJ*nq�^VlaÈU'alU D±alv�]^OSJ!x>suM�n¶wbalU^Jcn
RgMYO � JFen³!�L¦£ØÀ¢YµW¤N�h� ���L¢h�7� nu�^JmOSJLw�MhPqaN8�JDnQwlVlaWe>VlaÈU�alU
MBnqabUNv�wlJ=@knq`cMYU +N�i�d�l�d� Æ ¥S�Y�'V�K:JLO�MhPqViOra�n 8iJLO G!wlVla�aÈabPq��M
RgMl<>alR¾]^R nQwlVlaWe>VlaÈU·V�XÐ{Fz
¨ÅXÁViOWMgnq`cMYwlJ�]^KmXGM�` PSV�OÈV�X
�^�
_�]N`��£UNJLv�wlalv�aN6^wbJ!OqJcwlMYPqaN8�JBnqwbVlaWe>VlaÈU5alUNe>a�`LMhPSJcn¶Pq�NMYP·Pq�NJ
Vl8�JcOSM�wbw<`dV�noPÈV�X¨PS�^J�V�K:JLO�MhPSV�OualnÈe^V�RTabU7MhPqJFe%6
Gme>aln � j 5�g¿s
aÈ�^a�`��Ba�n
J#Li]7MYw°XÁViOWPS�^J¾PpaÐV·MYPQPqOSaN6^]>PqJFn)e^]^JrPSVgPq�^JT`dViR�@
RTV�U*P�MO6^wlJ¾e>JFnQalv�U°�`nu�^JrK:JLOqXÁV�OSRgMYUN`LJ�VYX±Pq�^J¿R¾]^wbPqaJ@knq`cMYU
Æ ¢Y� �»��³!�L�»���BMYU7e$A¿�8�q´�voViabU'V�K:JLO�MhPSV�O�nLs[�^Vla\Jw8�JcOcs[nq�^Vla
Pq�7MhP±Pq�^JÐOqJcwlMYPqaN8�JÐnQwlVlaWe>VlaÈUNn�abUN`LOqJFM�nqJ\nq]'6NnQPSM�UiPSalM�wbwNGuaÈapPS�
nS`LMYwlJ=@­]^K°s±alUNe>a�`LMhPSabUNv1Pq�NMYPrPq�NJVvoV�alU�MYU7e�noPSOqalU^vBK^OSV>`dJFnqn5@
alU^v$`LVinQPSn±e>V�RTalUNMhPSJÐe^aln � j 57g5`dV�noP±XÁV�O±wlV�U^v�noPSOqalU^v�nL��f
wlnqVNs
Pq�NJrnQwlVlaWe>VlaÈUNn\XÁV�OuPS�^J Æ ¢Y� �»��³!�L�»���rMYU7e A¿�8�q´�voViabUNncs>XÁViO
M·nS`LM�wbJ¾]^KBXGMi` PqViO)V�X\|galU D±alv�]^OSJ¿x>s<RgMhP�`��!`dwlVinqJLwNGbaÈapPS�
Pq�NVinqJ[OSJLK:V�OqPqJcerJcMYOSwlabJcOcs8alUFn±MO6^wlJu|^s8XÁV�O3}$Z\�NM�O�PS�NMhP±PSM � JFn
PpaÈa�`dJ$Pq�^JrnqKNMi`dJ�M�n
Z\�NM�Oc�
d�J�MYw�nQV5alnqV�w�MhPSJce(Pq�^J�nqK:Jc`daJ;7`�`LVinQPSn1e>]^J#PSV×M�`dPq]NM�w
nQPqOSabU^vW`LV�RTKNM�Oqa�nQViU)abPSnqJLwbXosl6
G
OSJ=@­Oq]NU^U^alU^vuPq�^J[J=<>K7JcOqalRTJLU�PSn
aÈabPq�-Z\�NM�OWe^MhP�M�nQPqOSalU^vinuPS�NMhPW�7M98�J�abU�PSJLv�JcO � JwG�nuJcR 6:Jce
@
e>JFe¶alU¶Pq�NJT���­�Y���7�N�����gVYX�Pq�^J�noPSOqalU^v7s�PS��]7nÐ`cMY]NnqalU^v¾U^JFMYOSwJG
kix
¨ V�XuPq�^Jm`dV�RTKNM�Oqa�nqV�UNn$PSVBXGMYalw[alU�PS�^J|;NO�nQPrXÁJ�a 6
G�PqJcn

VYXÀe^MYPSMTabPSnqJLwbXo�ynu�^J¾MinqnqV>`da�MhPqJFemK7JcOQXÁViOqRgMYU7`dJ�v�O�MYK^�7nWMYOSJ
RgMYO � JFe-alU D±alv�]^OSJDx1Min ³1����Ø/¢YµW¤N�h� ���L¢Y�N�cnu�^J·e>a:�:JcO5@
JLU7`dJ 67JLPpa\JcJLU�Pq�^J*V�K:JLO�MhPSV�O¿K7JcOQXÁViOqRgMYU7`dJDXÁV�OTRgMl<>abRgM�w
MYU7e!RTalU^abRgM�w[`dViR�K7MYOSalnqV�U-K^OqVl8�a�e>J¿Pq�^J¶e>a:�<JLOSJLU�Pqa�MYw[`LVinQP
e>]^J¾PqV�6*G�PSJ¿`dViRTKNMYOSalnqV�U*abPSnqJLwbXo�Kd�J¿XÁV�]^UNe!nQ]N`��-`dVinQPWPSV
6:J¶U^JLviwbalv�aN6^wlJTXÁV�O@+7���L�b�L�­�L¥S�Y��ViK7JcOSMYPqViOcs±`dV�U';NOqRTalU^v1V�]NO
alU^apPSalM�wWV767nQJcO\8hMhPSabViU�PS�NMhP¶e>a�n � j 57g PSabRTJ1a�nge>V�RTalUNMhPSabUNv
Pq�NJDnQPqOSabU^v!K^OqV>`LJcnSnQalU^v*PqalRTJ��xDNV�O ²�¢Y���!ViK7JcOSMYPqV�O�ncs¨nq]N`��
`dV�noP�n¶MYOSJ1U^V�P·U^JLviwbalv�aN6^wlJ�sÈMYU7e 67JF`dV�RTJFn¶nQalv�UNaf;7`cMYU�P¶XÁViO
wlV�U^vgnQPqOSabU^v�n SÁ]^KmPSVm{8x�¨�U �
f
n¿M*OqJFnQ]NwpP¾V�XuPq�^J·M767Vl8iJTJ=<>K7JcOqalRTJLU�PSn a\J¶`LV�]^w�e#JdX @
XÁJc`dPqaN8�JcwJG�a�nqV�w�MhPqJ·Pq�^J1RgM�abU�OqJFM�nqV�UNn¾XÁV�O�Pq�NJ*e^a��<JLOSJLU�Pqa�MYw
K:JLOqXÁV�OSRTM�UN`dJ:6:JdPpaÐJLJcU�Z\�7MYOrMYU7e-}�Z\�NMYO¾eNMhPSMDPpG�K:Jcn�alU
n\G�nQPqJcR � Min�Pq�NJTXÁV�wlwbVlaÈalU^vhi¾K^OqalRgMYOSabwNG�s�Pq�^J¶e^a��<JLOSJLU�Pqa�MYw
`dV�noP�n3M�nSnQV>`da�MhPSJce aÈabPq�¿Pq�NJunqa � JÐVYXNPS�^JÈe^MhP�MFS�� jiz
¨�U¨MYUNe@s
nqJc`dViUNe^M�OqalwJGis�PS�NMhPÈe>]^J
PqV¿Pq�^J�e^MYPSM�PpG�K:J�� d£�^alwlJKaÐJ
�NM98iJ
JcnQPSM76^wlalnq�^JcemPS�NMhP)Pq�^J�`dViR�K7MYOSalnqV�U*VYXÀnQPqOSabUNvinWabPSnqJLwbXÀK^w�M9G>n
MrOSV�wlJ
alU¶PS�^J�nQwlVlaWe>VlaÈU°s�a\J$alv�U^ViOqJÈPS�^a�nÐeNMhPSMO@­e^JLK:JLUNe>JcU�P
nqwbVlaWe>VlaÈU!XÁV�O�J=M¶`LabJcUN`=GBalRTK^OSVl8�JLRTJcUiP�nL��}WJcUN`dJis@PqV*alRF@
K^OSVl8�J$Pq�NJ¾K:JLOqXÁV�OSRTM�UN`dJ�V�XÀ}$Z\�NM�OWapP)aln
abRTK:JLO�MhPqaN8�JrPq�NMYP
aÐJ1;NUNegRTJLPq�^V>e^nÀPqVrOSJce>]7`dJÈPS�^J)nQPqViOSM�v�JuOqJ#L�]^abOSJce°s7aÈ�^a�`��
a�nuJ=<>K^wlV�OSJceDabUmPq�NJ�U^J=<�P
nqJc` PSabViU°�
� �	� 0�
c2 . 4.:�/À��* 9 ��/À�N� 4 0
�y/À��*¹�±�
jkUrPS�^a�n/nQJF` PqalV�U�sla\JÐK^OSV�K:VinqJ\M$nQalRTK^wbJisY`dViR�KNOqJFnqnqJce�OSJLKNOqJ�@
nqJLU�PSMYPqalV�UmXÁV�Oy{
U^al`LV>e>J�PqVgOSJce^]N`dJ�PS�^J�R¾]^wbPqalwlabU^vi]NMYw¨noPSV�O\@
MYviJ·nqa � J�s3ale^JLU�PqaJ;NJce�M�nrPq�^JDK^OqalRTJ·OSJcMinQViU#XÁV�OrPS�^JDnqwlVla`@e>VlaÈU°��g)]^OÈKNOqViK7V�nqM�w<nQPqJcRgnuXÁOqViRÖPq�NJ�XÁV�wlwbVlaÈalU^v¿Ppa\VTV76'@
nqJLO 88MYPqalV�UNnwi
��i����Q��Z  "^L� >�B��TZ�' gh	

������b�! G����	@js{WU^a�`dV>e>J `��NMYO�M�`=@
PSJLO�n¾MYOSJ¶ViOqv�MYU^a � JFe#abU5Z\�7MYO�M�` PSJLO¾tÐwlV>` � n�Se8hMYOSa�MO6^wlJalU wbJcU^vYPS�°sÅ`LV�OSOqJFnQK:V�U7e>abUNv PSV Pq�NJ nqa � J VYX�Pq�NJnS`dOSabK^P·]NnqJce£alU£Pq�7MhPDw�MYUNv�]NM�v�J#Ud�ÅZ\�NMYO�M�`dPqJcO|6^wlV�` �
alU>XÁV�OSRgMhPSabViU£XÁV�OSRgnDM�KNMYOqPDV�X�Pq�^J�`��NM�OSMi` PSJLO·`LV�e^J
alU {
U^al`LV>e>JÂ`��7MYO�M�` PSJLO�nL� _�abU7`dJÂR�V�noP'nq`LOqalK>P�nÔalU
{
U^al`LV>e>Jg�NM98�JTwlJcnSn�Pq�7MYU�|�x�ym`��7MYO�M�` PSJLO�nLs<XÁViO�Pq�NJcnqJ
nS`dOSabK^PSnuMO6:V�]>PÈ�NM�wpX±VYX¨Pq�^JV{
U^al`LV>e>J�`dV>e>J�alnu]7nQJFe¶XÁViO
OSJLK^OSJcnqJLU�PSabU^v¿Pq�NJr`��NMYO�M�`dPqJLO`6^wlV>` � alU>XÁV�OSRgMhPqalV�U��

k@��	���������^l��
D��	 V  " m��� � �s G^ &6��B���^�jsd-J)J=<>K7JF` P\Pq�NMYP
Jw8�JLU·abU·M¾�^alv��^wNG¿R¿]^wbPqalwbalU^v�]7MYw:JLU
8�abOSV�U^RTJcUiPFs�M¿e^MhP�M
abPqJcR nQPqViOqJFeTabUD}$Z\�NM�O�;NJcwle¶aln\wba � JcwJG¿PqV¿�NM98�JWM�wbw7Pq�NJ
`��NM�OSMi` PSJLO�n$XÁOqViR PS�^JDnSMYRTJ·nS`dOSalK>Pc�x}
JLUN`LJ�s/nQPqV�OSalU^v
PS�^JÐ`��7MYO�M�` PSJLO�6^wbV>` � alU>XÁV�OSRgMhPSabViU�XÁV�O3JcMi`��¾`��NM�OSMi` PqJcO
aÐV�]^w�e 6:JcaÐMinoPSJdXÁ]^w�V�X¾OqJFnQVi]^O�`dJcn·abUÑPq�NJ�e^MYPSM76NM�nqJ
`LV�U�PqJ�<�PF�
tuM�nqJce#ViU�Pq�NJDMO6:Vl8�J·Ppa\V!V76NnqJLO 8hMhPqalV�U7nLs aÐJ·K^OSV�K:VinqJ
MmU^J�a `dViRTK^OqJFnqnqJce-alUiPSJLOSUNMYw/OSJLKNOqJFnQJcUiP�MhPSabViU!VYX1{WUNal`LV�e^J
`LM�wbwlJce ����	
��
����Q� S��¾V�RTK^OSJcnSnQJFe *)	
�G`LV>e>J (�������MYP�Uds
aÈ�^a�`��1nQK^wlabPSnWJFM�`��^{WUNal`LV�e^JrnoPSOqalU^vgalUiPSVTPpa\VgKNabJF`dJcnc�Xnu�NJ
;NO�noP�K^alJc`dJ*nQPqV�OSJcn¾Pq�NJDalU>XÁV�OSRgMhPSabViUÔMO6:V�]>P¿Pq�^J1`LV�RTRTV�U
`��NM�OSMi` PqJcO 6^wlV�` � XÁOqViR aÈ�NJLOSJ�Pq�^J `��7MYO�M�` PSJLO�n'VYX#Pq�NJ
nQPqOSabU^v�nrV>`L`L]^OF� nu�^a�n¾alU>XÁViOqRgMhPSabViU�RgM9G 6:J¶PS�^J*noP�MYOqPqalU^v
`dV>e>J
VYX:Pq�NMYP\`��NMYO�M�`dPqJcO 6^wbV>` � V�O[M Æ ¥d� � ¤<��ÃL���L�N�©� Ä\�L�)Pq�NMYP
RgM9G 6:J1PqO�MYU7nQw�MhPSJce�PqV#PS�^J!nQPSMYOqPqalU^v�`LV�e^J1VYX�Pq�^J-`��NMYO\@
M�`dPqJcO 6NwbV>` � � nu�^J�nQJF`dV�U7e×K^alJc`LJ�noPSV�OSJcnDPq�^J#V[�<nqJdP�n*VYX



JcMi`��Ô`��NM�OSMi` PqJcO¾alU�Pq�NJmViOqalv�alUNM�wX{WUNal`LV�e^JmnQPqOSabUNvNs/alU�Pq�NJ
`dViRTR�ViU�`��NM�OSMi` PSJLO 6NwbV>` � � d�JmPqJLOSR�nq]N`���nqK^wlapPqPqalU^v#VYX
M {
U^al`LV>e>J!nQPqOSabU^vÔabU�PqV�M�KNMYalO¶V�X¾Z\]NU^apXÁViOqR nQPqOSabU^v�n·Min� n � abUNU^abUNv �^�!d£�^JcU·PS�^J�noPSOqalU^vT`dV�U�P�MYalUNn\`��7MYO�M�` PSJLO�n/XÁOSV�R
R¾]NwpPSabK^wlJ�`LV>e>J 6^wlV>` � nLs¾n � abUNU^abUNv×aln-U^V�P-K:VinSnQaN6^wlJ�s¾M�UNe
�^JcUN`dJ)Pq�^J$V�OSalv�alUNMYw:noPSOqalU^v¾a�nunoPSV�OSJcemaÈabPq�NV�]>PÈMYU
GTRTV�e^af;'@
`LMYPqalV�U°�[_ � alU^U^alU^vgMYwlwlVlaWnÐPq�^Jr`LV�e^Js6NwbV>` � alU>XÁV�OSRgMhPSabViU·PSV
6:J[noPSV�OSJce�M�n¨MuRTJdPSMO@­eNMhPSMuViU^wNG)ViUN`dJ3XÁViO°Pq�NJÀJLU�PqalOSJ[noPSOqalU^v7s
Jh�<Jc`dPqaN8�JcwJG�OqJFe>]N`LabU^v�PS�^J)nQPqViOSM�v�JuVYX({
U^al`LV>e>J
nQPqOSabU^v�nLs�G�JLP
JLU7nQ]^OSalU^v�Pq�7MhPÐPq�^J)V�OSabviabUNM�w7nQPqOSabUNvraln\OSJLK^OSV>e>]N`daN6^wlJy6
GgM�n5@
nqJLR 6NwbalU^v�Pq�^J$PpaÐV¿KNabJF`dJcnc� nu�^J�K^OSV�K:VinqJce¶XÁV�OSRTMYPÈalnÐPSOqaN8*@
a�MYwlwJGm`dV�U
8iJLOqPqaN6^wbJ$PSVTPq�^JV{
U^al`LV>e>J�XÁV�OSRgMhPcs7nQalUN`dJ�Vi]^OWK^OSaJ@
RgMYO GDe>JFnQalv�U*viViMYw@a�nuPSV:;NUNe1MgnqV�wl]>PqalV�UbaÈabPq�^alU°s<MYUNemU^V�P
V�]^PSnqale>Jis�Pq�^J�XÁO�MYRTJwa\ViO � V�X {
U^al`LV>e>J��

D±alv�]^OSJ�y'i d 'T��	
	���	�� ��
D*)	
��Z��Te
^ d  "����	
��c
B <^M�R�KNwbJFn¾V�XK{WU^a�`dV>e>JmPSV�Z\]^UNapXÁViOqR PSOSM�UNnQXÁV�OSRTMYPqalV�U
MYOSJ¶nq�^VlaÈU-alU D±abvi]^OSJ¶y^�bnu�^Jm;NO�noP�PpaÐVBnQPqOSabU^v�n|SÁalU BÀU'@
v�wla�nQ�£MYU7e n±MYRTalw�Ug�NM98�J*V�UNwJG5`��NMYO�M�`dPqJLO�n¿XÁOqViR M�nqalU^v�wlJ
`��NM�OSMi` PqJcOu6^wbV>` � JFM�`���MYUNe��^JcUN`dJgRgM9G^6:J¶n � alU^U^Jce°s¨nqJdP5@
PqalU^vTPS�^Jrnq`LOqalK>PÈa�e>JLU�PqaJ;NJcOVS�<+;��%UuM�nÐPS�^J�OSJcnqK7JF` PqaN8�J�`LV�e^J
6^wlV>` � a�e>JLU�PSaf;NJcOcs�MYUNe�PS�^J)n � abUNU^JcegnQPqOSabUNvrM�n3PS�^J)nQPqOSabUNv�VYX
V �@nqJdPSnualU�PqVTPS�^Jr`dV>e>J 6^wlV>` � � nu�NJrnQa � JFnuVYX±Pq�^J¿Z\]^UNapXÁViOqRnQPqOSabU^v�ngPS��]7n¶OSJce>]N`LJ1PqV5MO6:V�]>PD�NMYwbX�Pq�NMYPDV�X$PS�^J-`LV�OSOqJ�@
nqK7ViUNe>alU^vm{WU^a�`dV>e>JrnQPqOSabUNvinc� nu�NJ�Pq�^alOSe*nQPqOSabUNv�aÈ�Nal`��*�NMin
RTaf<>JFe�nq`LOqalK>PSnraln¾U^VYP¾n � abU^U7MO6^wlJ�s!6^]>P�a\JgJ�<�K:Jc`dP¾V�UNwJG�M
nqRTM�wbw°XÁOSMi` PqalV�U*V�X3nQPqOSabUNvinuPSVg�NM98�Jrnq]N`��1Mg`��NMYO�M�`dPqJcOqa�noPSal`��
nu�^J¾XÁV�]^OqPq�!nQPqOSalU^v¶alUxQ�MYUlvoa¨RgM9G�6:J�n � abUNU^Jce@s�6^]>P�nQalUN`LJ
JcMi`���VYX
Pq�^JmV �@nQJLPSn�aÐV�]^w�e�U^JcJceÔM767Vi]>P¶| 6
G�PqJFn¿e>]NJ·PSV
Pq�NJ�w�MYOSv�JTnqa � J�V�X[PS�^Jg`��NMYO�M�`dPqJLOs6^wlV>` � s�apPrRgM9G1U^V�P�KNOqV7@
8�ale^J¶MYU
G!nSM98�alU^v*Vl8�JcO$Pq�^J¶nQPqViOSM�v�J�U^JLJFe>Jce-XÁV�OrPq�^J|{
U^af@
`dV>e>JWXÁV�OSRTMYPÀapP�nQJcwpXo� }
JLUN`LJÈXÁV�O[nq]N`��Tw�MYU^vi]NMYviJcn±Pq�7MhP[�NM98iJ
M�wlM�OqviJ)OSJLK:JLOqPqViabOSJ�s�aÐJ�noPSV�OSJ
PS�^JV{WUNal`LV�e^JrnoPSOqalU^vinr�h� �k�����
� ��� ��i
��	
��^=c  "� � �! G���
��c"^lV_��ZGi
�F G^=Z  "����^
nu�^J�nqK7JF`daJ;7`�e^MYPSMO67M�nqJ�M�OS`��^abPqJF` PS]^OqJ�`LV�RTK7ViU^JLU�P�nmPq�NMYP
MYOSJ)PqV:67J�RTV>e>aJ;NJce·PqVT�NM�UNe>wlJ)PS�^J¾Z\]^U^abXÁV�OSRÖXÁV�OSRgMhPÈMYOSJ
�^alv��^wlalv���PqJFe·alU^D¨alv�]NOqJ Y��

nu�^JgI$MhPSM*M�UNe #WJc`dViOSe@7BM�UNMYviJLRTJLU�P�R�V>e>]NwbJTVYXÐPq�NJ
nqJLO 8�JLO�R¾]7noPm6:JmJcU^�NM�UN`dJFe aÈabPq�5Pq�^JmXÁ]^U7` PqalV�U7n�PqV#�NMYU'@
e>wlJ�Pq�^J1Ø3¬>�7� ¡d¢h� µ OSJLKNOqJFnQJcUiP�MhPSabViUDMYU7eDJ�M¶`dalJLU�P16^apP\@AaÈa�nqJ
V�K:JLO�MhPSabViUNn�PqV½`LV�U
8�JcOQP�nQPqOSabUNvinc6:JdPpaÐJLJLU¹PS�^J {WUNal`LV�e^J
MYU7e Z\]^U^abXÁV�OSR
XÁViOqRgMhP�nL� nu�^J�K7MYO�nQJcO�5Y`dV>e>J�v�JLUNJLO�MhPqViO

Parse

Data (Records)
Manager

Query Processing System

Optimize

Execution

Code Gen.

Tra
nsa

cti
on

 
Ma

na
ge

r

Processing
Cuniform

Resources
Lexical

DB FilesCatalog

D±alv�]^OSJ Y
iW��i
��	���^=c  "� � �! "��� ��cG^ V_�QZQi
�F G^LZ[ "����^
RTV>e>]^wlJcn¿VYXÈPq�NJ�L�]^JLO G�K^OqV>`LJcnSnQalU^v!`LV�e^J·R¾]7noP�RTM�K�Pq�NJ
]NnqJLO L�]^JLOSalJcn
PqO�MYUNnqKNMYOSJLU�PSwJGDPqVDPq�^V�nQJ¿Pq�7MhP�PSM � J¾alU�PqV*M�`=@
`dVi]^U�PuPq�^JrnqK^wlapPÈalRTM�v�J�VYXÀZ\]^U^abXÁV�OSR*� 7BVinQPualRTK7ViOQP�MYU�PqwNG�s
`��NM�U^v�JFn[R¿]NnoP16:J�RgM�e>J$abUDPq�NJ�V�K>PSabRTa � JLOuRTV>e>]^wlJ$PqVgM�`=@`d]NOSMYPqJLwNGrRTV>e>JLw�PS�^JW`dV�noP�n/M�nSnQV>`LalMYPqJce aÈapPS��Pq�^J)Z\]^UNapXÁViOqR
OSJLK^OSJcnqJLU�PSMYPqalV�U°��nu�^JÐnqJLRgM�UiPSal`cn�V�X7`dViU
8�JLO�nqabViU$V�X^Pq�NJÈZ\]�@
U^abXÁV�OSR XÁViOqRgMhPÈPSVgVYPS�^JLO
nQPSM�UNe^M�OSe·PpG�K7JFnÈR¾]NnQP36:JrnQK:Jc`Laf@
;NJFe@sNPS�^V�]Nv��^aÐJrJ=<>K:Jc` P)Pq�^JcR PqV|6:J¿nqabRTalwlM�OWPSVgPq�^V�nQJ¾VYX
}$Z\�7MYOTe^MhP�M1PpG�K7Ji� D¨alUNM�wbwNG�sÀwlJ=<>a�`LM�w\OSJcnqV�]^O�`dJFnLs3nq]N`���Min
{WUNal`LV�e^J¶`��NMYO�M�`dPqJLOu6^wlV>` � alU>XÁV�OSRgMhPqalV�U�s°R¾]NnQPV6:J¶noPSV�OSJce
alUmRgM�abUmRTJLRTV�O GgXÁV�OÈJ�M¶`dalJLU�PWK^OSV�`LJcnSnQalU^v7�

� � S V)	������ N
	���
�����
���
�����
�� gm�%X
B�^=�b^=	8 "�! G����	

_�alUN`dJ?aÐJÑw�M�` � Jce Mi`L`LJcnSn�PSV PS�^J�nQVi]^OS`LJÑ`LV�e^JÑV�X!Pq�NJ
e^MYPSMO67M�nqJ[n5G>nQPqJcR � sla\J\abRTK^wlJLRTJcUiPSJce¿MÈK^OSVYPqV�PpG�K7J\VYX>Pq�NJ
Z\]^U^abXÁV�OSR OSJLKNOqJFnQJcUiP�MhPSabViU�]NnqalU^v�MYU½¢h¬>�»� �G���!��´N�*�L�L� ²8�L�
MYKNK^OqV�M�`��°�^B\M�`���}$Z\�7MYO¿MYPQPSOqaN6^]>PSJ|aÐMin¾`LV�U
8�JcOQPSJce�abU�PSV
MmKNMYalO�VYXÈMhPqPqOSaJ6N]>PqJFnF2 �?� � � ����� MYU7e �?� � � � 
 � ����� s!aÈ�^JLOSJ
�?� � � ����� a�n�PS�^J Æ ¥L� � ¤:�uÃL���L�N�©� Ä\�L�¶PS�NMhP¾nQPqViOqJFn)Pq�^J¶nQPSM�OQP\@
alU^vg`dV>e>J�VYX¨Pq�^Jr`��NM�OSMi` PSJLOT6^wbV>` � s^MYU7e �?� � � � 
 �
����� nQPqViOqJFn
Pq�NJmV[�<nqJdP�nTabU�PSV-PS�^JB`dViRTR�ViU�`��NM�OSMi` PSJLO�6^wbV>` � V�X)JFM�`��
`��NM�OSMi` PqJcOuabUDPq�^J�ViOqalv�alUNM�wI{
U^a�`dV>e>JrnQPqOSabU^v7�
I)]^OqalU^v·eNMhPSM¶abU^KN]>Pcs7Pq�^J�`dViR�RTViUB`��NMYO�M�`dPqJLO16NwbV>` � VYX
Pq�NJX{WUNal`LV�e^J[noPSOqalU^vyauM�n°ale>JcU�PqaJ;NJcerM�UNe�nQPqV�OSJce�alU �?� � � �����
MYU7e$Pq�^J\V �@nQJLPSn¨VYX>JcMi`��r`��NMYO�M�`dPqJLO�abU�PS�^J[alU^K^]^P±nQPqOSabU^v3aÐMin
nQPqV�OSJce¿alU �?� � ��� 
 � �����i�±j­X°M)RTaJ<�V�X<`LV>e>J16^wlV�` � n3J�<�a�nQPqJce�alU
Pq�NJWabUNK^]>PÐnQPqOSalU^vNs�Pq�^JcUTPq�^JWalU^K^]^PÐnQPqOSabU^v auM�n[noPSV�OSJce�aÈapPS�
U^VTRTV>e>af;:`LMhPSabViU·alU �?� � ��� 
 � �����rMYUNemM ��������aÐMinÐabUNnqJLOqPqJFe
alUiPSV �?� � ��������� D^ViO¶V�]>PSK^]>PFs\PS�^J �?� � ������� aÐMinB�d®h�k�d�Q�L®h�
�L®h�­�mRTJLOSv�JFecaÈapPS�$�?� � ��� 
 �
������s/Pq�NJLOSJ�6
G-OSJc`LV�UNnQPqOS]N`dPqalU^v
Pq�NJ�V�OSabviabUNM�wt{WU^a�`dV>e>JrnQPqOSabUNvN�
fWwlw�_hrs>cL�]^JLOSalJcnTa\JcOqJ$OSJc`LMinoPÐPqVT�NM�UNe>wlJ$Pq�^JrnqK^wlapPÈalRF@
MYviJWVYX±Z\]NU^apXÁViOqRÖMYPQPqOSaN6^]>PqJFnL�!d£�^alwbJ$J=<>K^wla�`dabP\OSJLK^OSJcnqJLU�PSMO@
PqalV�UTV�XI{
U^al`LV>e>JWnoPSOqalU^v�n¨alUg}$Z\�NM�O[MhPqPqOSaJ6N]>PqJFn3abU��� "!� "#�$<s
%'& �� )()$DM�UNe+*�,)-).)$� *nQPSMhPSJLRTJLU�P�n)M�OqJ¿�NMYUNe^wbJFeBJcMinQalwNG 6
G
n � alU^U^alU^vÈPS�^JLRÂalUiPSV$Z\]^U^abXÁV�OSRÑXÁV�OSRTMYPcscPq�^J\K^OSJce>a�`LMYPqJcn°abU�@
8�ViwJ8�alU^v·}�Z\�NMYO$MhPQPSOqaN6^]>PSJcn)abU0/)1) )() D`LwlM�]NnQJ a\JcOqJrOSJc`cM�nQP
alUiPSV*R�ViOqJg`LV�RTK^wlJ=<!K^OSJce^al`cMhPqJFnL�gf
U�J#L�]NMYwlapPpG!K^OqJFe>a�`LMhPSJ
6:JdPpaÐJLJLU×}�Z\�NMYODMhPQPSOqaN6^]>PSJcn%aÐMinTOqJcK^wlMi`dJFe aÈabPq�×MÔ`dV�U'@
vo]^UN`dPqalV�UmVYX±JwL�]NMYwlabPqalJcnuV�U�67V�Pq� �?� � � ����� M�UNe �?� � � � 
 � �����
`dViRTK7ViU^JLU�PSnÐV�X�Pq�NJ�OqJFnQK:Jc`dPqaN8�J�MhPQPSOqaN6^]>PSJcnc�[_�alR�alw�MYOSwJGis�M�U
alU^JwL�]NM�wbabPpG!K^OSJce^al`cMhPqJ:auM�n�OSJLK^w�M�`LJce�6
G-M*e>a�nevo]NUN` PSabViU�VYX
alU^JwL�]NM�wbabPqalJcnÐV�U �?� � � ����� MYUNe �?� � � � 
 � ����� `dV�RTK:V�U^JcU�PSn\VYX



Pq�NJ�OqJFnQK:Jc`dPqaN8�J�MhPQPSOqaN6^]>PSJcnc�\Z\V�OSOqJcwlMYPqJFe¶nQ]h6�@ L�]^JcOqalJcnTaÐJLOSJ
OSJLK^w�M�`LJcesaÈapPS��Pq�NJ[`dViUlvo]^UN`dPqalV�U�V�O¨e>aln vo]^UN`dPqalV�UrV�XiPS�^J[K7MYalO
VYX7Z\]^UNapXÁViOqR�MhPqPqOSaJ6N]>PqJFnLshM�n¨MYK^KNOqViK^Oqa�MhPSJ��(nu�^JÐe>JdP�MYalwln¨MYOSJ
V�RTabPQPSJce¾e^]^JÐPqV�nQKNMi`dJ\wbalRTapP�MhPqalV�U7nL� gK8�JcOSM�wbw©sLXÁViO3R�V�noP3V�K'@
JLO�MhPSabViUNn3PS�^J�Z\]^UNapXÁViOqR MhPqPqOSaJ6^]^PqJcnXaÐJLOSJÈ]NnQJFe!�8� �k��� s
aÈapPS�
U^Vg`dViU
8�JLO�nqabViU¶PqVm{
U^al`LV>e>J��

� � ST��� p/^L�Q
������b��	
Z[^l��
5����	
��
����Q� (s�����b�! 

nu�^JÐ`dV�RTRTV�U,� 

��� � �
� � ����� P�MO6^wlJ/Pq�7MhP�auM�n�]NnqJce�XÁViO°Pq�NJJ=<>K:JLOSabRTJcUiP�nÀe>JLPSMYalwlJceTalU·_�Jc`dPqalV�U·xsauM�n/MY]Nv�RTJLU�PqJFe:aÈapPS�s	

���TM�UNe <8�
� � � �"� �1U7MYRTJcngalU(Z\]^U^abXÁV�OSR�XÁViOqRgMhPF� d�J
M�nSnq]^RTJceTPS�NMhPWMYwlw7Pq�^J�}$Z\�NM�O`88M�wb]NJcnÐMYOSJWXÁOSV�R M¾e^alnQPqalUN` P
R¾]NwpPSabwlabUNv�]NM�w^nq`LOqalK>PÀMYUNe¿�^JcUN`dJÈJFM�`�� 8hM�wb]^J`auM�n/n � abU^U7MO6^wlJ
alUiPSV-Z\]^U^abXÁV�OSR*�DfWwlwÀPS�^JgK^OSJ�8�alV�]Nn L�]^JcOqalJcn aÐJLOSJTOq]NU�ViU
Pq�NalngUNJ�a PSMO6NwbJ1MYU7eÔPS�^J1K:JLOqXÁV�OSRTM�UN`dJmVYX�V�K:JLO�MhPSV�O�n¾ViU
JcMi`���VYX�Pq�^JÔMYPQPSOqaN6^]>PSJcnBM�OqJ#K^OSVl8�ale>JFe(alU n±MO6^wlJ%$N� j­P
nq�^V�]^w�em6:J)UNVYPqJFeTPq�7MhP[PS�^JK;Nv�]^OSJcn\MYOSJ
e>a:�:JcOqJcU�P\XÁOSV�R¹Pq�NJ
K^OSJ�8�alV�]Nn�OqJFnQ]^wbPSncs8nQalUN`dJ[Pq�^J\U^J�a#P�MO6^wlJÀ�NMin°PpaÐV
Mie^e>abPqalV�UNM�w
MhPqPqOSaJ6N]>PqJFnVSÁalU!Z\]^U^abXÁV�OSRÖXÁV�OSRgMhP�Ud�

�F�;3 � &gH
K0� -'&gH
K0� &g
��
� �!��� �����
 kD�ÿYü=$C1 2G��JA 2G��JA 2G�QJA � �������	� � � ��

��� �
1 ��ý�ü ���:���
� ��������� ��������� ����� �����2g(+	��^K0� x�*�# % %^!Sx xSx)# x %^x�9 x)#Q%�$
�z(�	��^K�� *)# 5#% x�# yS9 x�# 9S$ 5S5�# ! %'%�# !	
>����S��� %S%�5S5 *�!#"�% %�! "0$ %#%�# 9 %^x�# !
���S�S��� y)x'"Sx %[*Sx0!�y x�x'%�% %�"0y *�*�# *-/?��S���Q� 5�$Zx 5S!0y 5Z*#" !�# 9S$ *)# "[y
n±MO6NwbJr$hi?p/^L�Q
������b��	
Z[^l��
5����	
��
����Q� � �� "�  oaX@^

f
nT`cMYU 6:J*nQJcJLU�XÁOSV�R n±MO6NwbJ $Ns/PS�^J*K7JcOQXÁViOqRgM�UN`dJDVYX
Pq�NJ-ViK7JcOSMYPqV�O�ngViU×R¾]^wbPqalwlabU^vi]NMYw�e^MYPSM�alU×PS�^J#Z\]^UNapXÁViOqR
XÁV�OSRgMhPmaln 8hM�nQPqwNG 67JLPQPSJLOmPq�NM�U×PS�^J�`dV�OSOSJcnqK7ViUNe>alU^v�K7JcO5@
XÁV�OSRgMYUN`LJ�abU½Pq�^J {WU^a�`dV>e>J�XÁViOqRgMYPcsrJ�<>`LJLK>P-XÁV�O-Ãd�:�i�q¦i�
Æ ¥��Y�N� nu�^JBK:JLOqXÁV�OSRgMYUN`LJBVYX +7���L�b�L� Æ ¥��h�ÂV�UÑZ\]^UNapXÁViOqR
a�n¿M�wbRTVinQP¾a�e>JLU�PSal`cMYwÀPSV-f$_NZ\jQj¾M�UNe�Pq�NJ·K:JLOqXÁV�OSRTM�UN`dJ·VYX
voV�alU'V�K:JLO�MhPSV�O�n¿M�OqJmV�U^wNG�RTV>e>JLO�MhPSJLwNGÔnqwbVlaÐJLO¿Pq�NM�U5Pq�NMYP
V�UÂf)_NZ\jqj �y}WVlaÐJ�8iJLOFsÈPq�^J�K:JLOqXÁV�OSRTM�UN`dJ�VYXTÃ �:�i�q¦i� Æ ¥S�Y�
V�U#Z\]^U^abXÁV�OSR MYPQPSOqaN6^]>PSJ¿a�n)nqwlVla\JcOWPq�7MYU1PS�^J�`LV�OSOqJFnQK:V�U7e
@
alU^v {WU^a�`dV>e>JWe^MYPSM$PpG�K:J�sYK^OSalRTM�OqalwNG¾e>]^JuPSV�Pq�^JWMie^e>abPqalV�UNM�w
Vl8�JcOq�NJcM�eNn<VYX�Pq�^J\`dV�RTK:VinqapPSJÀalUNe>J=<�V�UrMWKNMYalO°VYX7Z\]^UNapXÁViOqR
MhPqPqOSaJ6N]>PqJFnL�)_>abviU^af;:`LMYU�PSwJGisNPS�^JTZ\]^UNapXÁViOqR OSJLK^OSJcnqJLU�PSMYPqalV�U
alUN`d]^OSOSJceÂV�U^wNG�M£U^JLviwbalv�aN6^wlJ�nQK7M�`dJÔVl8�JLOS�^JFM�e�SGMYKNK^OqV9<>aJ@
RgMhPSJLwNG·|�¨�U s>M¾PqOSJLRTJLUNe^V�]Nn\abRTK^OSVl8�JcRTJLU�P\Vl8iJLO\}�Z\�NMYO#H n
{cziz
¨·�
D±abU7MYwlwJGis*aÐJ)`LV�RTK^]>PSJce¶M¾U^J�a ³*¬>�p�»���������Y¬N�Y���<º5¥L�G�L�:¥L®
XÁV�Ogn\G>noPSJLR � ]NnqabUNv!PS�^J!Z\]^U^abXÁV�OSR�K7JcOQXÁViOqRgM�UN`dJDU�]NRF@
6:JLO�nLs�aÈ�^a�`��BJ�8hMYwl]NMYPqJce1PqV��iª Ë -Y��Z\ViR�K7MYOSJcemPqV·Pq�^J:�21
;Nvi]^OqJ¾VYX���ª Ì�� KNOqJFnQJcUiPSJce*alUxn±MO6^wlJ��NsNPS�^J¿}�Z\�NMYO$noPSV�OSJce
]NnqabUNv$Z\]^U^abXÁV�OSRÑalRTK^OSVl8�Jcn:PS�^J[R¿]^wbPqalwbalU^v�]7MYw�K:JLOqXÁV�OSRgMYUN`LJ
VYX � nQ]h6NnoP�MYU�Pqa�MYwlwNG�s96^OSabU^viabUNv
abP�PqVKaÈapPS�^alU�|YzV¨£V�X>Pq�^J\K7JcO5@
XÁV�OSRgMYUN`LJuV�Ugf)_NZ\jqj �i}
VYPqJWXÁ]^OQPS�^JLOÀPq�NMYP/Pq�^a�nÀa�nÀM¶¥�¢h�N�d�L� �
²h�h�©��²8��alRTK^OqVl8iJLRTJLU�P·nqabU7`dJBabP·�NMin|6:JLJLUÑM�`��^alJ�8iJce aÈapPS�
MYU!¢Y¬>�G� �G�i�d�k�Á´^�L�­�L�d� ²h�d�[abRTK^wlJLRTJLU�P�MhPqalV�U��3f
U¶alUiPSJLOSUNMYw7JLU�@
v�alU^JTalR�KNwbJcR�JcUNMhPSabViU�`dV�]Nwle�6:JgJ=<>K7JF` PSJce-PqV*UNM�OqOSVla�Pq�NJ
viM�KDJw8�JcU·XÁ]^OqPq�NJLOF�

jkUrnq]^RTRTM�O\Gis�Z\]^U^abXÁV�OSRÂnq�^VlaWn<PS�NMhP±R¾]^wbPqalwbalU^vi]NMYw�e^MhP�M
RgM9Gu67JÈnQPqV�OSJce¾MYUNe¾RTM�U^alK^]^w�MhPqJFe¿M�wbRTV�noP3M�n±J=M¶`dalJLU�PSwJGrMin
Pq�NJ·e>JdXGM�]^wbP�`��NM�OSMi` PqJcOre^MhP�M*abU�f)_NZ\jqjs6
G�]NnqabU^v-MYU�MYK'@
K^OSV�K^OSa�MhPqJ·abU�PqJcOqU7MYwunoPSV�O�MYv�J¶XÁV�OSRTMYPc�cD^]^OqPq�NJLOTapPTOSJdPSM�abU7n
O�MYUNe>ViR¹Mi`L`LJcnSn/abU�PSV¿nQPqOSabU^v�n/PS�NMhPÐaln[U^JLJFe>JceTXÁViO\e^MYPSM76NM�nqJ
K^OSV>`dJcnSnqabU^vDMYUNe1a�n
PqOSaJ8�a�MYwlwJG*`dViU*8iJLOqPqaN6^wlJ�PqV {WU^a�`dV>e>J¾XÁV�O\@
RgMhPÈXÁViOWe^MhP�M¿alU�PqJcOS`��NM�U^v�Ji�

� � ST� S (��s�Q Gi�^L�_p/^���
����Q� ��	�Z�^lgh�%X
��� #�^=�b^=	8 
fWU1alRTK7ViOQP�MYU�Py6
G*@©K^OSV>e>]N`dPWVYXÀn � alU^U^alU^v|{WUNal`LV�e^J¾noPSOqalU^v�n
alUiPSV�Z\]NU^apXÁViOqR nQPqOSalU^vin�a�n!PS�^J'J=<>K^wlal`LapP�M98hMYalwlM76^alwbabPpG�VYX
`��NM�OSMi` PqJcO 6NwbV>` � alU>XÁV�OSRgMhPqalV�UÅVYXDPq�^J£R¿]^wpPSabwlalU^v�]NM�w¶MhP\@
PqOSaN6^]>PqJFnL�`nu�^a�n
Mie^e>abPqalV�UNM�w°K^alJc`dJ�V�X/abU>XÁViOqRgMYPqalV�U*RgM9G%6:J
]NnqJce$XÁViO�KNM�OQPSapPSabViU^abUNvÈPq�^J\R¾]^wbPqalwlabU^vi]NMYw�e^MhP�M^shMYU7e$XÁ]^OQPS�^JLO
]NnqJce*M�nÈM1¸L¬N�d� ®$¤<�q���h�G¥��h�k�uPSVTabRTK^OSVl8�J$Pq�NJrnQJcwbJF` PqaN8�apPpG·VYX
Pq�NJ%L�]^JLO G��1_�]N`���KNM�OQPSapPSabViU^alU^vBVYXÈe^MYPSM^aÐV�]^w�e�RgM � J¶M�wbw
Pq�NJÈV�K:JLO�MhPqViOSn3RTViOqJuJ=M¶`LabJcUiPFsiMin±Pq�^JwG¿U^JcJce¿PqV aÐV�O � V�UNwJG
V�U-M·nq]'6NnqJdP)V�XÀPq�NJrPq]NK^wbJFnL��jkU!nq]N`��!M�U!JcU*8�alOqViU^RTJLU�Pcs:abP
RgM9GF6:J�M�e�8hMYU�P�MYv�JcV�]Nn±PSV¿nQPqViOqJWalU>XÁViOqRgMhPSabViUgabUDR¾]^wbPqalwlabU�@
v�]7MYw°nS`dOSabK>P�nLs>O�MhPS�^JLOuPS�NMYUmalU*MTnqabUNv�wlJ�nS`dOSalK>Pc�

� � � kW���b�� "�! G����	�c ��
/����	
��
����Q� (s���Q� �! 
d£�^alwbJ\Pq�NJLOSJÐM�OqJÀalRTK7ViOQP�MYU�P/M�e�8hMYU�P�MYv�JFn@PSVWPq�NJÈZ\]^UNapXÁViOqR
OSJLK^OSJcnqJLU�PSMYPqalV�U°shMin±e^alnS`d]NnSnqJce¾M767Vl8iJ�s8PS�^JLOSJÐM�OqJunqV�RTJ\wlalRF@
abPSMhPSabViUNnÈM�n`aÐJLwlw©�
D±abO�nQPqwNG�s<apX\JcM�`��!VYX/Pq�NJ�e^MYPSM·apPSJLRgn�noPSV�OSJce1alU1Pq�NJgZ\]�@
U^abXÁV�OSR MhPqPqOSaJ6^]^PqJ�aln$M!µ��p¦-VYX\`��7MYO�M�` PSJLO�nÈXÁOSV�R e>a:�:JcOqJcU�P
`dV>e>J36^wbV>` � ncs�PS�^J)nqKNM�`LJ
`dViRTK^OqJFnqnqalV�UgMYUNe�PS�^J)MinqnqV>`da�MhPSJce
K:JLOqXÁV�OSRTM�UN`dJmalR�KNOqVl8iJLRTJLU�PSn¿RgM9G�U^VYPgRgMhPSJLOSalM�wba � Ji�Ôf
n
{WUNal`LV�e^JÈ�NM�n3MYwlwlV�`cMhPSJce�nQK:Jc`LalM�w�6^wbV>` � n¨XÁV�OÀ`LV�RTRTV�UT`��NMYO\@
M�`dPqJcOSn SGJ�� vN�ls�7!MhPq�rn\G�R 6:V�w�n Uds8R�aJ<�VYX^`��NMYO�M�`dPqJcOSn7XÁOSV�R�e>apX @
XÁJLOSJLU�P16^wlV>` � nuRgM9G¶V>`c`d]^OuXÁOSJwL�]^JcUiPSwJG·abU1nqV�RTJ�e>V�RgMYalUNnc�
_�JF`dV�U7e>wJGis>wlM�U^v�]7MYv�JFn�aÈabPq�1`��NM�OSMi` PSJLO`6^wlV�` � nQa � J�RTV�OSJPq�7MYU�|�x�yDRgM9G 67J¶M76^wbJTPSVBnoPSV�OSJ�Pq�^J¶V[�<nqJdP�n�alU#M1nQPqOSalU^v
VYX 6NapP�nWPS�NMhP$aln)wbViviM�OqabPq�^RTa�`�abUBPq�^JTnQa � J¾VYX/Pq�NJ¿`��NM�OSMi` PqJcO
6^wlV>` � s7MYUNem�^JcUN`dJ�RgM9GDnQPqalwlw(67JcU^J=;NPWXÁOqViR Z\]^UNapXÁViOqR XÁV�O\@
RgMhPF�s}
Vla\Jw8�JLOFsNe>]NJ¾PSV¶Pq�NJ¾U^ViU�@A6
G�PqJ�MYwlabviU^Jce*U7MhPq]NOqJ¿VYX
Pq�NJÈV �@nQJLPSncsYPq�NJWK7JcOQXÁViOqRgM�UN`dJualR�KNOqVl8iJLRTJLU�PSn±RgM9G¾UNVYP 6:J
JcMinQalwNG¶OqJFMYwla � MO6^wlJ��

� 
 / . �a.\2
�
4p/ . ��� . 0 �32È�'2W��02�]0��L0°�3�N� �
jkU£PS�^alnmKNM�K7JcOcs1aÐJ!Vi]>PqwlalU^Jce×Pq�^J!XÁJcMhPS]^OSJcn¶OSJwL�]^alOSJce'XÁViO
nq]^K^K:V�OqPqalU^v£R¾]^wbPqalwlabU^vi]NMYwrPqJ=<�PBalU�OqJcwlMYPqalV�UNM�wre^MhP�MO6NMinQJFn
MYU7e�`dV�RTKNM�OqJFeÑM(nQ]^abPqJÔVYXgK7ViK^]^w�MYO!eNMhPSM76NM�nqJ�n\G�nQPqJcRgn
alU#Pq�^a�nrOSJLv�MYO�e@�%d£�^alwlJDMYwlw/PS�^JDn\G>noPSJLRgnrnq]^K^K:V�OqP¾JwL�]^aN8*@
MYwlJLU�PgR¾]NwpPSabwlabUNv�]NM�wÈXÁ]^UN`dPqalV�UNM�wbabPpG�sTa\J*XÁVi]^UNe�Pq�7MhP·nqV�RTJ
XÁJcMYPq]^OSJcn�PS�NMhPmMYOSJDU^JcJce>JFe@sÈnQ]7`��'MinT]NnqJLO\@­e>J�;NU^JFe�`LV�wlwlMO@
PqalV�U7n¿M�UNe�R¾]NwpPSabwlJ=<>a�`LMYwÈnQPqOSabUNv!`dViR�K7MYOSalnqV�UNncs/MYOSJ|G�JLP¾PSV
6:JrnQ]^KNK7ViOQPSJce@�
fWU(J=<>K7JcOqalRTJLU�PSM�w
XÁO�MYRTJwa\ViO � PqVÔRTJFM�nq]^OqJBPq�^J�noPSV�O\@
MYviJ�M�UNe�Li]NJLO G1K^OqV>`LJcnSnQalU^vmJ=M¶`dalJLUN`�GBVYXT6NM�nqa�`¿e^MYPSM76NM�nqJ
V�K:JLO�MhPSV�O�nuV�U1R¿]^wpPSabwlalU^v�]NM�w¨e^MYPSMmauM�n
e>JcnS`dOSaJ6:Jce1M�UNemPq�NJ
K:JLOqXÁV�OSRTM�UN`dJ/V�X>Pq�^JÐe^MhP�MO6NMinQJÀn\G>noPSJLRgn°alU�Pq�Naln�XÁOSM�RTJ�aÐV�O �
aÐJLOSJÀK^OSJcnqJLU�PqJFe@�!g)]^O¨J=<>K7JcOqalRTJLU�PSM�w�OSJcnq]^wbPSn°alUNe>a�`LMYPqJ[Pq�NMYP
R¾]NwpPSabwlabUNv�]NM�wie^MYPSMWnQPqViOqJFe)alU�Pq�NJ[K:V�K^]^w�MYO�{WU^a�`dV>e>JÀJcUN`dV>e
@



alU^vmnq]!�<JLO�n)XÁOqViR MDnqJLOSabVi]Nn
nqKNMi`dJTMYUNe Li]NJLO G1K^OqV>`LJcnSnQalU^v
Vl8�JcOq�NJcM�e¶abU1MYwlw@PS�^Jre^MhP�MO6NMinQJ�n\G�nQPqJcRgnL�
d�J¶K^OSV�K:VinqJce�Z\]^U^abXÁV�OSRms3M1`dViRTK^OqJFnqnqJce�nQPqV�O�MYviJ�XÁV�O\@
RgMhPrPS�NMhP¿alnrPqOSaJ8�a�MYwlwJG#`dViU*8iJLOqPqaN6^wlJ¿PSVx{WUNal`LV�e^J�s±PqVBVl8iJLO\@
`dViRTJ�nq]N`��!K:JLOqXÁV�OSRgMYUN`LJ¿Vl8iJLOS�^JcMie^nc��7B]^wpPSabwlalU^v�]NM�wÀe^MhP�M
alUTZ\]^U^abXÁV�OSR�XÁV�OSRgMhP3J=<>�^aN6^abPqJce¾RgMYOSv�alUNMYw�nQK7M�`dJ\Vl8�JcOq�^JFM�e
MYU7e¾`dViOqOSJcnqK:V�UNe>alU^viwJG�nqRTM�wbw�L�]^JcO\G�Vl8iJLOS�^JcMie^nLsFalR�KNOqVl8�alU^v
nqabviU^af;:`LMYU�PSwJG(Pq�^JÔ`LV�OSOqJFnQK:V�U7e>abUNv�K:JLOqXÁV�OSRgMYUN`LJ�abU {
U^af@
`dV>e>JrXÁV�OSRTMYPc�Td£�^alwbJrVi]^O¿¢Y¬>�G� �G���¿�Á´^�¾�L�d� ²h�L��alRTK^wlJLRTJLU�@
PSMYPqalV�U G�alJLw�e>Jce£nq]N`��£K:JLOqXÁV�OSRTM�UN`dJ^6:JLUNJ=;^P�nLs1aÐJBJ=<>K:Jc`dP
PqV¶nqJLJ$XÁ]^OqPq�NJLOWalRTK^OqVl8iJLRTJLU�P�nXaÈabPq�1M�U-���N���G�i�¿��´N���L�L� ²8�L�
alR�KNwbJcR�JcU�PSMhPSabViU°s�wbJFM�e>alU^v�PSV¾J�Mg`LabJcUN`=GTPS�NMhPÐalnÐMYwlRTVinQPÐMin
v�V�V>eTM�n±PS�NMhP[V�X<f$_NZ\jQj �*D^]^OqPq�NJLOFs�K:JLOqXÁV�OSRTM�UN`dJuV�X:ViK7JcOSMO@
PqViOSnuViU1Z\]NU^apXÁViOqR `dV�]NwleDXÁ]^OqPq�^JcO167J�alRTK^OSVl8�Jce·abU*�^alv��NwJG
R¾]NwpPSabwlabUNv�]NM�w¨JcU*8�alOqViU^RTJLU�PSny6*G*KNM�OQPSapPSabViU^alU^v¶VYX[eNMhPSM¶]Nnp@
alU^v�Pq�^J�J�<�KNwba�`dabP
nq`LOqalK>PW�NM�UNe>wlJ�M988M�abw�MO6NwbJ$abU!Z\]^UNapXÁViOqR*�
nu�^J)K^OqViK7V�nQJFeDZ\]^U^abXÁV�OSR OqJcK^OSJcnqJLU�PSMYPqalV�UgJLU7`dV>e>Jcn[Pq�NJ
nS`dOSabK>PTVYX
Pq�^J*R¾]NwpPSabwlabUNv�]NM�wueNMhPSM-J=<>K^wla�`dabPqwNG�s�aÈ�Nal`���RTM9G
6:J-J�<�PSJLUNe^Jce'XÁ]^OqPq�NJLODPqVÔalRTK^wlJLRTJLU�PmPq�^J�`��NMYO�M�`dPqJLODnQJLP
OSJcnQPqOSal`dPqalV�U*nQK:Jc`Laf;7`cMhPSabViUmV�X/_ rs> il{wk7k�k¿M�UNe·PqVgOSal`��^wNG·J�<
@
PqJcUNe1_hrs>�aÈapPS�*R¾]^wbPqalwbJ�<>al`cMYw°ViK7JcOSMYPqV�O�nc�

�s��� (��s�Q Gi�^L�)\)^=c"^=�!��ZQi VY��^=��c

nu�^J�_hrs> il{wk�k7kmWb{�{�[<OqJ#L�]^abOSJLRTJcUiP[Pq�NMYPÐM¾`LV�wl]^RTU¶VYX�MrPSMO@
6^wlJ[RgM9G36:J[OSJcnQPqOSa�` PqJFe$PqV
`LV�U�PSM�abUreNMhPSMWV�U^wNG
XÁOSV�R�MWnqalU^v�wlJ
`��NM�OSMi` PqJcO\nqJdPFs>�NM�nÐU^V�PT6:JLJcUDalRTK^wbJcRTJLU�PqJFe¶alUmM�U*GTV�X�Pq�NJ
e^MYPSMO67M�nqJcnÐe>]^J$PqV�Pq�NJ$w�M�` � V�X�J=<>K^wla�`dabPuw�MYUNv�]NM�v�J
�7MYUNe>wlJcn
XÁV�O)noPSV�OSJceDR¾]^wbPqalwbalU^vi]NMYw±noPSOqalU^vinc� d�J¾MYOSJua\ViO � alU^vTabU1J�<
@
PqJcUNe>alU^v#Z\]NU^apXÁViOqRÏXÁViOqRgMhP¾XÁV�OrPS�^a�n¾K^]NOqK:VinqJ�s3]NnqabUNvBPq�NJ
Æ ¥L� � ¤:�rÃc���L�N�©� Ä\�L�¿PS�NMhPmalnDM98hMYalwlM76^wbJ1J�<>K^wba�`dabPqwNG'abUÑZ\]NU^af@
XÁV�OSR*�
d£�^alwbJ-Pq�NJ#_hrs>�ib{#k7k�k�nQK:Jc`Laf;7Jcn·Pq�NMYP*`LV�RTKNMYOSa�nQViU£VYX
R¾]NwpPSabwlabUNv�]NM�w\nQPqOSabU^v�n¾Mi`dOSVinSn�nq`LOqalK>PSnrPqV 6:J·RTJFMYU^alU^v�wlJcnSncs
`dViUNnqale>JcO±Pq�^Ju]NnqJLO3OSJwL�]^alOqJcR�JcU�P±alUg«)¢F¢w]h�dª�¥�¢YµÅPSV)OSJdPSOqalJ�8iJ
MYwlw a\ViO � n)VYXuMDnqK7JF`daJ;7`TMY]>PS�^V�OFs@alOqOSJcnqK7JF` PSaJ8iJ¿V�X[Pq�NJ�w�MYU'@
v�]7MYv�J�VYXÐK^]'6^wla�`LMhPSabViU°�¶Z\]^OqOSJLU�PSwJGis�MbLi]NJLO G^aÈapPS�#M�U-J�<
@
�NM�]NnoPSaJ8iJ�wlalnQP-V�XgPq�^J5MY]>PS�^V�O#H n!UNMYRTJ�abU e^a��<JLOSJLU�P-w�MYU'@
v�]7MYv�JFnyaÐV�]^w�e^6:J¾U^JcJce>JFe@�sd-J¿Pq�^JcOqJLXÁV�OSJ¾nqJLJ¿M·U^JLJFe1XÁViO
MYU!V�K:JLO�MhPqViOWPS�NMhP�`LMYU-`dV�RTKNM�OqJ¾R¾]^wbPqalwbalU^vi]NMYw3MhPqPqOSaJ6^]^PqJcn
M�`LOqV�nqnWwlM�U^v�]NM�v�JFnL�W_�]N`��-MYU1V�K:JLO�MhPSV�OWRgM9G*MYw�nQV%67J¿]NnQJFe
XÁV�OÈnqV�OqPqalU^v¾V�X�R¾]NwpPSabwlabUNv�]NM�w°MhPQPSOqaN6^]>PSJcncs�PqVT`dOSJcMhPSJ$M�`dViR�@
RTV�U�abU7e>J=<BPSOqJcJ�s@XÁViOrM�`c`dJcnSnqabU^v*nQPqOSabU^v�n$abU#e>a:�:JcOqJcUiPrw�MYU'@
v�]7MYv�JFnL�cd�JmM�OqJm`d]^OSOSJLU�PqwNG#abRTK^wlJLRTJLU�PSabU^v#nq]N`���M�UÔV�K'@
JLO�MhPSV�O�PSV!nQViwJ8iJ�Pq�^J¶OSJcM�wf@­wlapXÁJ!�L� _ ¢h²h�d� �<�h�:¥��¿MYK^KNwba�`LMYPqalV�U
V�]^PqwlabU^JFe�abU^Wb{m$l[>XÁViO/OqJLPqOSabJw88M�w�67JLPpa\JcJLUmBÀUNv�wlalnq�¿M�UNe�jkUNe>a�`
w�MYU^vi]NMYviJcnc�
_�alUN`dJ�e^MYPSM76NM�nqJÑnqJLO 8�JcOSn5MYOSJ(PS�^J?6NM�` � 6:V�U^JFn5VYX'�L�
ØÀ¢hµ�µT�L�q¥��#MYU7e �d� _ ¢Y²8�L� �:�Y�:¥��#MYK^KNwba�`LMYPqalV�UNncsÈR¾]^wbPqalwlabU�@
v�]7MYw<PqJ�<�PWaln16:Jc`LV�RTalU^v¶M�RTMOvoV�OW`LV�RTK7ViU^JLU�PÈVYX±Pq�NJrnoPSV�O\@
MYviJ/PqV>e^M9Gi��tÐ]>P�aÐJ[M�OqJÀUNVYP¨M9auMYOSJ/VYX^MYU
Gs67JcUN`��^RgMYO � n@XÁViO
`dViRTKNMYOSabUNv·e>a:�:JcOqJcUiP�e^MhP�MO6NMinQJrn\G>noPSJLRgnKaÈapPS�BOqJFnQK:Jc`dP
PSV
R¾]NwpPSabwlabUNv�]NM�w7XÁ]NUN` PSabViUNMYwlapPpG¶M�UNe¶K:JLOqXÁV�OSRgMYUN`LJ�s>nqabRTalwlM�O[PSV
Pq�NJXn,6ÐZ W | �l[�nqJdP�V�X'67JcUN`��^RgMYO � nL��d-JÐnQ]Nv�v�JFnoP�Pq�NMYP±nQPSMYU'@
e^M�OSe:6:JLUN`��NRTM�O � nq]^apPSJcnX67J�e>Jw8�JLwlV�K:JcegM�wbViU^v�PS�^J
wlabUNJcn\VYX
J=<>K:JLOSabRTJcUiP�nuV�]>PSwbalU^JFeDalUmPq�^a�nÈKNM�K7JcOc�

�]0B: 0°��0 . �80��
� %��L2GH
 F�O� ]�N�� � ���������

��?c�N�l#QM	$g�������S�CM'>@K�����K0�IH�

�� I������#H)������� 7S7	�
�
�'# K0O� ]�N�� ] ��C# ����J87�#
� *	�8&�#�F�P� ���K��
�� ]�gK��
�L?±#�F,#�`dK�P #�
 ���	��� ����
������	� � �������
� ���"!

�#��� �	�%$&�'��� ��� �#��( � �)� �*�)+ � �,�-$.+/�	���0$�#Rf1��: �0�N�U�/����YZ ]��(���o�9�W`a�� ]����Mlf1��: �0�N�cM��/�
�o�� ^�32'���
_Z���SJ@Ml%�%'%S5�#
� !4� ��#�FXP�PQ ]�C# � �5� 

� ���76��	�8�	
��9�8�): �%$8� �;(;� � �<$	� �8�>= *[�V�@?±���o(�����S�BA^#¦F/���������S��(#C® ���P� 2�)M�%
%#%Zx)#
� yD�8	l#±FG�,E�����K��V�GF,#¦	��NK������o:  ]�^#·�/���������� U24 ����L&g��JA���� ���(�����S�C#H� �I�	�4JK�ML/N�N �<$PO �*�#��J3: ���#�,�	$8� �Q�	�	L	J0R�S �	�UT��5(���R

� ��� � L9� � ��� ��M
*�$�$Z*�#
� x	� $g
��� �K�
 ��: �6�V���QK0� 	��NK0�V�
K[�N����# ��	 %^!�%�%0y*��%�%'%�% 5	V)O
�o�&g���� ^�@&gHVK0�/	� ]��: �0� �6��: �0��JLK0�����S� �+�)�� ]���NHVK0�
_S �#�%�%#%�%S#
� 94�8> # ��#�&GK[�� 2�W��� ��� # 2GH
 $g�"&X2ZY f/O�[� ��I��(\FX �PQK0�������VK�P

$g ����IH�JLK0�,E�#]� �-�	�4J
�IL_^ �a`bScODdQ`Gef
gO �*�#��J �Q�	�	L	Jh� �
` �	� �	�8���]� �*�'�IL1
 �5� �DRji�
*��(��	�*R�^ � ��k	�	� �0MC%
%#% ")#

� "	�L2GH
 &g�SJA��
��� ]� 	������� ?l�N�c#�Mml"
�O
P����CM �6�� �PQK��
�c#H)������� 7S7	�
�
�'# -��"F,# �� [7�	�
���YZ 2����#
� 54�L`E#l3
 ��8�R����E@K��V� 	l# $¦���� ]��P� 2�)#¹&g�SJA���� ��������S� ��:¦�/�
�������� 3E��PQ ]��#U� �-�	�4JZ�IL�
 �5� � �Q�5�1n �,��(,( �#�	� �Q� �	L	J�RKS��<�5ofp � �I$5R

:�� � ��MC%
%#%�5�#
� %4� ��	�f;# ��	
f'7 �I?¦& %�$S90yZ90(�%5�Q%
%#%�!�M ���
��YZ ]����K0P{>U

Po�����
P� ](f/�]�� ]��&g���� ^� &gHVK[�NK��]�� I�'	� ]� � �'&�	 � #�%�%#%�!�#
� %^$4� ��	�f;#���	
f'7 �M?g& 5S5Sx'% �6��:<����JLK0������� `d���)�� ���������_)V®50(zO
�o�	����
_�P� ](zOP���� Z���NK��
H����k&g���� ^� &gH
K0�NK��I�� ]�/	� ]����#R%�%'%#%�#
� %S%�� ��	�f;# ��	�f'7 �I?¦& %�$ "Sx^(�%](+x���%�%'%#%�M �6��:<����JLK0������� 24 ]�IH��
�SPo(�S_-��V_l'K[�NK�OVK0�� X?4K���_S

K�_S ]�QVk	6�"? � `dK0������%hVkx � #E%�%'%#%�#
� %[*	��F¹#'2'����_ K0�V� F¹#�>U�0��:  	qV# $GK
��K��7� FX�©FR�NK�O��Q� 24 ����

l'K0�NK0OVK0�� L>@K��
K�_S ]JA ��)�;	P������ �J@#r� �I�	�4J
�IL_^ �a`sScODd
!
`Gef
tO �B�#��J �Q�	�	L	J'�	�G` �	� �9�8���]� �B���IL�
 �5� �5Rj^ �#� � �B� �#�
�����u�DR��K��ovTc� �;(�����M4%�%#%�$�#

� %^!4� ��$�> &g�0�������NK0�������CM FR��JA�S�BE�M -/ �� Y¦���,E�#
���u�"n7� w�wBo�oQoXJ �up��]Jx�,�5�;#

� %�yD�LF¹#D2'

JLK[�NK��kK��V����#�F,# �"K[��������K�#lf/��l'K0�NK0OVK��� �	�

�
���0���: �0�W>U

Po����PQ����_S
VK0P ?±��Y��o���S�
JA ]������#yOIzQzQz|{'O-
 z}+/�	�-~5!
( �*��nH�	�G` 
c� � �u� � �8�	
��5��O �	L��	��� �5� �#�	�G` �	� �	�8���]� �*�uR��j�5!
$8� � ��p ��$5RQO �%$	� ��M
*�$�$S!�#

� %[x	�8&�#G?c
 K0�V��2.#g?C ] S#�F >U
�P�����P����
_�
VK�Pjl'K0�NK0OVK��� >@K0��(K�_� �JA ��)��	P������ �J :<��� ���� ]�S_��NK0�
H��Q�¹?CK��
_�
VK0_S ���#����
� ����(��
: �����5� �;( �x�u�3�IL1�K�	�8�����	�8�)i��-� �BJ7{'�\n7JQMc%�%'%Z*�#

� %^94� ��#c>U �Po����� K0�V�{F¹#<F,#c	��QJA���C#�: �<$8� �;(,� �	�<$	� ���@� �B� �_��o
Sa�Q6f�7^ �Q�5�jn%�����\�]d 

�#$8�I#g>U�0��_ZK���2,K0
�:<JLK��
�cMl%�%#%�!�#

� %�"	� ��#V>U �Po���S�{K��
�@F¹#cF,#�	���JA�S�C#
S��Q6H����������: �%$8� ��(,� �	�%$�!
� ���r{ ��� �D� �#�	� �5��6��	�8�	
��9�8� �Q�5�jnc�	�<� �B�u(�#�>U����_SK���2,K�
�:<(JLK����CM�	�K0� 3��NK0�
����������Ml&GK�P��o: �0���
�QK�Ml*�$S$�%S#

� %^54�8>U���]���S���0:<� &g�0�������NK0�������CM�FX ^��JA�S�V�lM�C K0��H
���
_0���S�C#
���u�"n7� w�wBo�oQoXJ����#� �-�D(��ML��\Jx�,�5�k#

� %�%4�8> #C>U
V��K	�
�GK0�^#;>U
�P����������� ��/F >U

Po����PQ����_S
VK0Pg2C ����Z?a��(����������_�#hOIzfzQz �Q�5�1n 
��\� �Z` �	� �	k � �<�IMVFX������P±%
%#%#"�#
� *�$4�8> �
	6�"? F�$�# ���u�"n7� w�wBo�oQoXJ����5(��9��Jx�,�5�;#
� *�%��8f��NK���P� &g���������NK[�����S�CMHFX ^���G�)��� 	�H
�0�� ���M &GK0P���:<�������hK�#

���u�"n7� w�wBo�oQoXJx� � ���9���	Jx�,�5�;#
� *S*	�8> #�	��IH� ]�� ]��K��
� > #*l'K^Y�����# $�f'&g��(�%5�G>U��JA ¹&g��JA�VK0���o(O
P� "���
�������� ¹&g��JA���� ����������C#]: ���#�,�	$8� ���5�\��(����0M�*0$S$S*�#
� *�!4�L2GH
 82C�NK0�
��K��I���Q���·`a���)�� ]�����Q��_ &g��

�
�]�QP Mg	�K0��3��NK�������������M&GK�P��o: �0���
�QK�# ���u�"n7� w�w*oQo�oXJ��"nc�4Jx� �#��#
� *0yD�L2GH
 ±�/���Q�]���� g&g�S�
���0������

J@MS>U�S
����NK0���_���� ��'M)&GK0P���:<�������hK�#

���u�"n7� w�wBo�oQoXJ 

���#�,�	$8�	Jx�	�u��#
� *Sx	�L2GH
 ���
�������� &g���
����������
�J@#�i �B�W: ���#�,�	$8��SB� �	�%$ �	�-$0#F/���������S��(�C  ���P� 2�)M�*�$�$S$�#
� *�94�8> #�C®��Po:+#C	��NK0�V��K0�N�L&g�SJA���� ��������S�W	��NH
 ]JA g: �0���/���Q�]���� S#

i��-� �
���u� �5��SB� � �<$ �	�I$@���0M
���
�������� ¹&g�S�
���0������

J@MV*�$S$S*�#
� *#"	�8&�#�Y"���C# F 3��NK�JA ��g���,E®:<���L��H
 @	�

���������k��:,>U
�Po���QP�����(_S

K�PC&g�SJA��
������
__?a��Y��o���S��JA ��)�^#ji<�,� �*J�{'�\n7JXi�{j!\���D!M�DN�R

: �����5� �;( �x�u�3�IL1�K�	�8�����	�8��MC%
%#%#"�#


