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@5A BDCFEHGJILKNMPO>BDGJCRQTSRBDUJBWVXMPYDQTZX[RQ]\^BDQ>CRQ_Q>Y`MPabGJIcMdVXMeSfM+gRCNUJQ>CRQ>ILBDZ>GihRILG^Z>Q>jLjLGJILQlkQ]BDC!K!GJYWVcBRZmMPjLB
jLgRZ>Z>Q>jLjLBW\PMPK!Q>CnVcQ!Z>GJCn\JQ>IoVcBWVXM-BDC9gRC	jLQ>UJCfMPYDQpMPCfMPYDGJUJBDZ>GRqsrtgfMPYDQpY`M3Z>GJILILQ>CnVcQpZX[RQ!MPYDBDK!Q>CnVXM
YDQiabGJaRBDCRQiSRBugRC9MPYWVcGJhfMPILY`MPCnVcQPqfrtgRQ>YDY`M!ZX[RQvMPZ>Z>Q>CRSRQwSRQ>B%@1xzywq{Y`MpVcQ>CRjLBDGJCRQlZX[RQwZ>GJCnVcILGJYDY`M
gRC;Z>GJCRSRBDO>BDGJCfMdVcGJILQ+S|A MPILB`M!Q}VcZP~��^gRYDY�A MPYWVcILGv\JQ>ILjcMPCnVcQPq|jLQwMPaRaRB`MPK!G!Y`MpCRQ>Z>Q>jLjLBWVdkM3SRB�MPCfMPYDBDO��
OmMPILQpY�A MPCRSfMPK!Q>CnVcG�SRB5gRC�EHQ>CRGJK!Q>CRGRq�rtgfMPYDQ!MPS�Q>jLQ>K!hRBDG-Y�A MPCRSfMPK!Q>CnVcG�SRQ>YDY`M3Z>GJILILQ>CnVcQ!SRB
Z>GJYDYDQ}VLVcGJILQpBDC�gRC�VcIcMPCRjLBDjoVcGJIwMPY5\PMPILB`MPILQ!SRQ>YDY`M-Z>GJILILQ>CnVcQ3SRB�afMPjLQPq%Y`M�Z>GJILILQ>CnVcQ3MPCRG^SRBDZmM�BDC
gRC�EHGPVcGJK!GJYWVcBDhRYDBDZmMdVcGJILQpMPY�\PMPILB`MPILQ3SRQ>YDY`M�VcQ>CRjLBDGJCRQ�S|A MPYDBDK!Q>CnVXMPO>BDGJCRQPq5Y`M;hRILQ>jLjLBDGJCRQ-BDC�gRC
Z>Q>IoVcG9\JGJYDgRK!Q3SRB�UnMPjpMPY�\PMPILB`MPILQNSRQ>YDY`M�VcQ>K!hbQ>IcMdVcgRIcM;Q}VcZP~WqzBDCRZ>GJCnVcILB`MPK!G�Y`M;CRQ>Z>Q>jLjLBWVdkM9SRB
Z>GJCn\JQ>IoVcBDILQ!gRC	jLQ>UJCfMPYDQ��P�b�P�D�c�P���X�	�HBDC�UJQ>CRQ>ILQPq�gRCfM�Z>GJILILQ>CnVcQ!G-gRCfM-VcQ>CRjLBDGJCRQvEHGJILCRBWVXM3SfM
gRCRG!joVcILgRK!Q>CnVcGNGpSfMpgRC�VcIcMPjLSRgFVLVcGJILQ.�TBDC�gRC�jLQ>UJCfMPYDQN�P�W�P�����P�D�}qfG.\t\JQ>ILGNBDC�gRCfMpjoVcILBDCRUnMvSRB
aRBWVcj>~

�|Z>BDILZ>gRBWVcBnZX[RQ�Q}�sQ}VLVcgfMPCRG=Y`M]Z>GJCn\JQ>ILjLBDGJCRQ�SRBtgRCljLQ>UJCfMPYDQ�MPCfMPYDGJUJBDZ>G]BDC+gRCRG=SRBDUJBWVXMPYDQ%jLGJCRG
CRGPVcBbMPhRhRgRCnVcGwZ>GJK!Q]�JZ>GJCn\JQ>IoVcBWVcGJILBb�=CfMPYDGJUJBDZ>Gd��y�BDUJBWVXMPYWQ>�=GiaRILQ}\JQ>K!Q>CnVcQ��J��y+���R~F��BDILZ>gRBWVcB
SRB�rtgRQ>joVcGNUJQ>CRQ>ILQ+jLGJCRG!SRBDjLhbGJCRBDaRBDYDBbBDC�Z>GJK!K!Q>ILZ>BDGvBDC-gRC|A MPK!hRB`Ml\PMPILBDQ}VdkMwSRB|VcBDhRB|SRBW\JQ>ILjLB�~

�_C|A MPhRhRYDBDZmMPO>BDGJCRQNZX[RQ�jLB�BDCRZ>GJCnVcIcM�jLhbQ>jLjLG	BDC��fjLBDZmM kQ3rtgRQ>YDY`M�SRB�EHGJILCRBDILQ!gRCfM;IcMPhRhRILQ��
jLQ>CnVXMPO>BDGJCRQ3CtgRK!Q>ILBDZmM�SRB�gRC jLQ>UJCfMPYDQNSRBDhbQ>CRSRQ>CnVcQNSfMPYzVcQ>K!hbGR~��¡C�VXMPYDQNMPhRhRYDBDZmMPO>BDGJCRQPq1Y`M
EHGJILKNMpS|A GJCRSfMNZX[RQlZmMPIcMdVLVcQ>ILBDO>OmM!BDY1jLQ>UJCfMPYDQ+\^BDQ>CRQl�JZmMPK!hRBDGJCfMdVXMP�!MPS�BDCnVcQ>Io\PMPYDYDB|SRB1VcQ>K!hbG
Q>joVcILQ>KNMPK!Q>CnVcQNIcMm\t\^BDZ>BDCfMdVcB����fCRG9M�rtgfMPYDZX[RQ3hRBDZ>GJjLQ>Z>GJCRSRGt�+QNY�A MPK!hRBDQ>O>OmM�SRQ>Y�jLQ>UJCfMPYDQNBDC
Z>B`MPjLZ>gRCRG3SRB1VXMPYDB�BDCnVcQ>Io\PMPYDYDB�SRB1VcQ>K!hbGp\^BDQ>CRQlZ>GJCn\JQ>IoVcBWVXMNBDC�gRC;CtgRK!Q>ILG3aRBDCfMPILBDGR~_�^B�hfMPILY`M
BDC VXMPY�ZmMPjLG�SRBT�JSRBDUJBWVcBDO>OmMdVcGJILB5SRB�EHGJILK!Q3S|A GJCRSfMP����¢TMm\JQ}EHGJILK£SRBDUJBWVcBDO>Q>ILjX��~��¡C�VXMPYDQNZmMdVcQ��
UJGJILB`M�ILBDQ>CnVcIcMPCRG�UJYDB�GJjLZ>BDYDYDGJjLZ>GJhRB�SRBDUJBWVXMPYDB�q�ZX[RQ�joVXMPCRCRG�IcMPhRBDSfMPK!Q>CnVcQ3jLGJjoVcBWVcgRQ>CRSRG	rtgRQ>YDYDB
MPCfMPYDGJUJBDZ>B�~

�_C|A MPYWVcIcM�MPhRhRYDBDZmMPO>BDGJCRQlSRQ>UJYDB%��y+�¤ZX[RQ![fM�Mm\^gFVcG�gRC|A MPK!hRB`MNSRBW�sgRjLBDGJCRQwCRQ>UJYDB%gRYWVcBDK!B
MPCRCRB5kQ+CRQ>YDYDQ=EHGPVcG^ZmMPK!Q>ILQeSRBDUJBWVXMPYDB�~
�vZ>BDILZ>gRBWVcB¥ZX[RQ�Q}�sQ}VLVcgfMPCRG�Y`M�Z>GJCn\JQ>ILjLBDGJCRQ;GJhRhbGJjoVXMFqTSRB]gRC¦jLQ>UJCfMPYDQ�SRBDUJBWVXMPYDQ�BDC�gRCRG

MPCfMPYDGJUJBDZ>GwjLGJCRG!CRGPVcB|Z>GJK!Q+�ny]�_���R~
§_Q>Y¥jLQ>UJgRBWVcG9Z>BTG^Z>Z>gRhbQ>ILQ>K!G�SRBTgRCfM9IcMPjLjLQ>UJCfM�SRQ>BThRILBDCRZ>BDhRB�ZX[RQ-jLGJCRG	MPYDY`M�afMPjLQ-SRQ>Y

EHgRCRO>BDGJCfMPK!Q>CnVcG¨SRB+Q>CnVcIcMPKwaRBertgRQ>joVcB+VcBDhRB�SRBeZ>GJCn\JQ>IoVcBWVcGJILB�~�©5ILQ>K!Q}VLVcQ>ILQ>K!G�gRCfM¨aRILQ}\JQ
SRBDjLZ>gRjLjLBDGJCRQ-SRQ>B¥Z>BDILZ>gRBWVcB�ZX[RQ�Q}�sQ}VLVcgfMPCRG�BDYT�JZmMPK!hRBDGJCfMPK!Q>CnVcGJ�;SRQ>Y¥jLQ>UJCfMPYDQ	�HZ>BDILZ>gRBWVcB�SRB
ª �P«=¬b�D�}­o�P�b�P­�®f�d�W�f��~
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©�Q>IiZ>GJCn\JQ>IoVcBDILQ!gRC�jLQ>UJCfMPYDQ!MPCfMPYDGJUJBDZ>G�BDC�gRCRG�SRBDUJBWVXMPYDQwG^Z>Z>GJILILQpSRBDjLhbGJILILQpSRB5gRC�Z>BDILZ>gRBWVcG
ZX[RQ��JZmMPK!hRBDGJCRBD�!�HjcMPK!hRYDQ.�5BDYfjLQ>UJCfMPYDQ=MPCfMPYDGJUJBDZ>GiMPYDY�A BDjoVXMPCnVcQ¥\JGJYDgFVcGlQ_CRQ_VcIcMdVLVcQ>CRUnM3�H[RGJYDS{�
BDY1\PMPYDGJILQPqsBDC9MdVLVcQ>jcM3ZX[RQvBDY�jLgRZ>Z>Q>jLjLBW\JG�Z>BDILZ>gRBWVcG�MPaRaRB`MNY`M!hbGJjLjLBDaRBDYDBWVdkMpSRBu�JYDQ>UJUJQ>ILQ>�3QwZ>GJC^�
\JQ>IoVcBDILQ+BDY|jLQ>UJCfMPYDQiMPCfMPYDGJUJBDZ>GwBDC-gRCfMpjLQ>rtgRQ>CROmMNSRB�aRBWVmqRZ>BDGRkQeBDC-gRC�CtgRK!Q>ILGR~z��Z>BDILZ>gRBWVcB|ZX[RQ
ILQmMPYDBDO>OmMPCRG=VXMPYDQ�EHgRCRO>BDGJCRQ�\PMPCRCRG�jLGPVLVcGeBDY^CRGJK!QTSRBFZ>BDILZ>gRBWVcB^SRBF�JjcMPK!hRYDQTMPCRSv[RGJYDSR�p��� �"!9��~
�¡Y|hRBckg�jLQ>K!hRYDBDZ>Q�Z>BDILZ>gRBWVcGvSRB#� �"! kQegRC-Z>GJCRSRQ>CRjcMdVcGJILQiY`MlZ>gRB�ZmMPILBDZmM�kQeZ>GJKNMPCRSfMdVXMwSfMvgRC
BDCnVcQ>ILILgFVLVcGJILQPqRZ>GJK!Q+K!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~ ± ~

@1M�ZX[RBDgRjLgRIcM�SRQ>YDY�A BDCnVcQ>ILILgFVLVcGJILQpMPS�gRC SfMdVcG�BDjoVXMPCnVcQ!Z>GJCRjLQ>CnVcQ�MPYzZ>GJCRSRQ>CRjcMdVcGJILQ-��SRB
ZmMPILBDZmMPILjLBfMPYDY`M_VcQ>CRjLBDGJCRQ]SRQ>YfjLQ>UJCfMPYDQ¥SfM+ZmMPK!hRBDGJCfMPILQ%$'&�qtMPhRhRYDBDZmMdVcG+MPYDY�A BDCRUJILQ>jLjLGR~u@1MeZmMPILBDZmM
SRQ>Y{Z>GJCRSRQ>CRjcMdVcGJILQ=CRGJCNjcMPI kM+G.\t\^B`MPK!Q>CnVcQ_BDjoVXMPCnVXMPCRQmMFqtKNM+SRBDhbQ>CRSRQ>I kM+SfMPYDY`MeZ>GJILILQ>CnVcQ_�%ZX[RQ
Y`M3jLGJILUJQ>CnVcQ($'&_kQvBDC�UJIcMPSRG-SRB5Q>ILGJUnMPILQPq�GJYWVcILQvZX[RQ!SfMPYu\PMPYDGJILQvSRB��=~1�_CfM3\JGJYWVXM�ZmMPILBDZ>GRq�BDY
Z>GJCRSRQ>CRjcMdVcGJILQTKNMPCnVcQ>ILI kM]BDYthbGPVcQ>CRO>B`MPYDQ)$'&RMPCRZX[RQTSRGJhbG=ZX[RQ�Y�A BDCnVcQ>ILILgFVLVcGJILQ�jLB`M]joVXMdVcGeMPhbQ>IoVcGR~
*�gFVLVXMm\^B`MFqthbQ>ILSRBWVcQ]MdVLVcIcMm\JQ>ILjLGlBDYRSRBDQ>YDQ}VLVcILBDZ>GeZmMPgRjLQ>IcMPCRCRGlgRCfM+SRBDK!BDCtgRO>BDGJCRQTSRQ>YDY`M�VcQ>CRjLBDGJCRQ
MPB�ZmMPhRB�SRQ>Y1Z>GJCRSRQ>CRjcMdVcGJILQlBDC�VcQ>K!hRB�ILQ>Y`MdVcBW\PMPK!Q>CnVcQeaRILQ}\^B�~T�^QihbGJB|BDY�Z>GJCRSRQ>CRjcMdVcGJILQ!kQiZ>GJY �
YDQ>UnMdVcGRq�Z>GJK!QpjLQ>K!hRILQNMm\t\^BDQ>CRQPq%MPS	gRC	ZmMPILBDZ>GRq�VXMPYDQwVcQ>K!hbG�jcMPI kM-gRYWVcQ>ILBDGJILK!Q>CnVcQvILBDSRGPVLVcGR~
@5A BDCnVcQ>ILILgFVLVcGJILQ+hRg�kGNQ>jLjLQ>I=ILQmMPYDBDO>OmMdVcGvE MPZ>Q>CRSRGNgRjLGNSRB1gRC-VcIcMPCRjLBDjoVcGJI_MPS�Q}�sQ}VLVcG!SRB1ZmMPK!hbG
�+�%x *_�lG�SRBTgRCfM9hbGJIoVXM9M9SRBDG^SRB�~	y�B�CRGJILKNMFqzjLB`M;Y`M�jLGJILUJQ>CnVcQ,$'&]ZX[RQ-Y�A gRjLZ>BWVXM;hRILQ>YDQ}\PM �
VXM-MPB%ZmMPhRB5SRQ>Y5Z>GJCRSRQ>CRjcMdVcGJILQ!jLGJCRG�MPZ>Z>GJhRhRB`MdVcQwVcIcMPK!BWVcQwGJhbQ>IcMPO>BDGJCfMPYDBuBDC9Z>GJCF�fUJgRIcMPO>BDGJCRQ
�JBDCRjLQ>UJgRBWVcGJILQ�SRB|VcQ>CRjLBDGJCRQ>�R~��_C�Q>jLQ>K!hRBDG-kQ+rtgRQ>YDYDGvK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~��^~

§_Q>YDY�A Q>jLQ>K!hRBDG�Y�A BDCnVcQ>ILILgFVLVcGJILQ-kQvILQmMPYDBDO>OmMdVcG�VcIcMPK!BWVcQwgRC-�%x *e~��^Q!BDYujLQ>UJCfMPYDQpSRB5UnMdVcQ-kQ
MPhRhRYDBDZmMdVcG3MPS�gRC9Z>Q>IoVcG-BDjoVXMPCnVcQ/.10.q|Y`MNZ>GJCRjLQ>UJgRQ>CnVcQ!ZX[RBDgRjLgRIcM�SRQ>YDY�A BDCnVcQ>ILILgFVLVcGJILQiS�kM�BDCRBDO>BDG
MPY¥hRILG^Z>Q>jLjLG�SRB¥ZmMPILBDZmM9SRQ>Y]Z>GJCRSRQ>CRjcMdVcGJILQP~¦�=YDY�A BDCnVcQ>Io\PMPYDYDG�SRBTVcQ>K!hbG�ZX[RQ�BDCnVcQ>ILZ>GJILILQ�VcIcM
Y`M�ZX[RBDgRjLgRIcM9SRQ>YDY�A BDCnVcQ>ILILgFVLVcGJILQNQ�Y`M�ZmMPILBDZmM;SRQ>YTZ>GJCRSRQ>CRjcMdVcGJILQ�MPYDY`M-VcQ>CRjLBDGJCRQ�23&��4.10}�ijLBTS�kM
BDY�CRGJK!QlSRBu�PVcQ>K!hbGNSRB%MPZ>rtgRBDjLBDO>BDGJCRQ>�R~��=Y�VcQ>ILK!BDCRQlSRQ>YujLQ>UJCfMPYDQlSRBuUnMdVcQPq|Y�A MPhbQ>IoVcgRIcM!SRQ>Y �
Y�A BDCnVcQ>ILILgFVLVcGJILQiCRGJC�kQwBDjoVXMPCnVXMPCRQmMFqsKNM![fM3YDgRGJUJGNZ>GJC9gRC;Z>Q>IoVcG�ILBWVXMPILSRGRqbSRQ}VLVcG��PVcQ>K!hbGNSRB
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MPhbQ>IoVcgRIcMP�R~+�¡YuVcQ>K!hbG3SRB5MPhbQ>IoVcgRIcM;kQvSRQ>YDY�A GJILSRBDCRQiSRB���� � ± ���!CRjejLQvjLBuE M3gRjLG-SRBugRC�BDCnVcQ>I��
ILgFVLVcGJILQNM,�%x *eq�K!Q>CnVcILQ!hRg�kG�Q>jLjLQ>ILQ3BDCFEHQ>ILBDGJILQ!MPS ± CRjljLQNjLBzE M-gRjLG;SRBzgRC�BDCnVcQ>ILILgFVLVcGJILQ
ILQmMPYDBDO>OmMdVcGNZ>GJC9SRBDG^SRB1\JQ>YDG^Z>B�~e@1MN�fUJgRIcM ±�� ~ �NK!GJjoVcIcMNY�A Q}�sQ}VLVcG3SRQ>Y�VcQ>K!hbG3SRB%MPhbQ>IoVcgRIcM3Q
SRB�rtgRQ>YDYDGvSRB1MPZ>rtgRBDjLBDO>BDGJCRQejLgRY�jLQ>UJCfMPYDQ+YDQ}VLVcGR~

x5jcMPK!BDCRB`MPK!GRqPZ>GJC!ILBWEHQ>ILBDK!Q>CnVcG+MPYDY`M_�fUJgRIcMFqtY�A Q}�sQ}VLVcG+SRBfrtgRQ>joVcB{ILBWVXMPILSRB�~u§_Q>YDY�A BDCnVcQ>Io\PMPYDYDG
SRB5VcQ>K!hbG�� BDY5UnMdVcQ!Q>IcM�MPYWVcG��HBDCnVcQ>ILILgFVLVcGJILQ!ZX[RBDgRjLGt��~3�¡Y5jLQ>UJCfMPYDQ!ZmMPK!hRBDGJCfMdVcG-SRG.\^ILQ>aRabQ
Q>jLjLQ>ILQ�rtgRQ>YDYDG]hRILQ>jLQ>CnVcQ�MPYDY�A BDjoVXMPCnVcQ%SRQ>YDY�A MPhbQ>IoVcgRIcM¥SRQ>YnUnMdVcQPqdZ>BDGRkQzMPYDY�A BDCRBDO>BDG�SRQ>YDY�A BDCnVcQ>Io\PMPYDYDG�SRB
VcQ>K!hbG��=qJZX[RQekQ 2	��~u�¡YRILBWVXMPILSRG�CRQ>YDY�A MPhbQ>IoVcgRIcM_SRQ>YDY�A BDCnVcQ>ILILgFVLVcGJILQ�E M�jLBRZX[RQ¥rtgRQ>joVcG+jLB`M�BDCn\JQ>Z>Q
2�
.~
��gfMPCRSRG�CRGJBuZX[RBDgRSRB`MPK!GNY�A BDCnVcQ>ILILgFVLVcGJILQPqsY`M!VcQ>CRjLBDGJCRQvMPBuZmMPhRB%SRQ>YuZ>GJCRSRQ>CRjcMdVcGJILQpjcMPYDQPq
Z>GJK!Q+K!GJjoVcIcMdVcGpBDC��fUJgRIcMFqfZ>GJC�YDQ>UJUJQeQ>jLhbGJCRQ>CRO>B`MPYDQ+Q+IcMPUJUJBDgRCRUJQeBDY|jLgRG!\PMPYDGJILQ+MPjLBDCnVcGPVcBDZ>G
rtgfMPCRSRG3Y`MpVcQ>CRjLBDGJCRQiSRQ>YujLQ>UJCfMPYDQiBDC�BDCRUJILQ>jLjLG;kQihfMPjLjcMdVXMNSfMPY1\PMPYDGJILQ"2��eZX[RQlQ>jLjcM�Mm\JQ}\PM3MPY
K!GJK!Q>CnVcGvSRQ>YDY`MwZX[RBDgRjLgRIcMpSRQ>YDY�A BDCnVcQ>ILILgFVLVcGJILQPqfMPS-gRC�CtgRG.\JG!\PMPYDGJILQ 2��.~

��GJK!Q=MPZ>Z>Q>CRCfMdVcGRq^gRCNBDCnVcQ>ILILgFVLVcGJILQ¥\JQ>YDG^Z>Q_hRg�kGiQ>jLjLQ>I�GPVLVcQ>CtgFVcGlSfMigRCfM+hbGJIoVXMiM+SRBDG^SRB�~
�_C�jLQ>K!hRYDBDZ>QeQ>jLQ>K!hRBDG-kQ+rtgRQ>YDYDGvSRB|�fUJgRIcM ±�� ~ ¯ ~
�¡Y�jLQ>UJCfMPYDQlSfMNZmMPK!hRBDGJCfMPILQ!kQ 23&TqsK!Q>CnVcILQlB�jLQ>UJCfMPYDB��"$ Q�� $ Z>GJjoVcBWVcgRBDjLZ>GJCRGNBDY1UnMdVcQP~

�^Q $ kQ=hbGJjoVcGwMPS3gRC!\PMPYDGJILQ_hbGJjLBWVcBW\JGiSRBsMPK!hRBDQ>O>OmMijLg��!Z>BDQ>CnVcQPqFQ>CnVcIcMPKwaRBbBbSRBDG^SRB����zQ���

jcMPIcMPCRCRG�BDC	Z>GJCRSRgRO>BDGJCRQP~N�¡C�VXMPYDB%Z>GJCRSRBDO>BDGJCRB5hbGJjLjLB`MPK!G3\JQ>ILBW�fZmMPILQ!ZX[RQ 2���� 23&�~!�¡CFE MdVLVcB�q
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Q>jLjLQ>CRSRG-BDC�VXMPYDB�Z>GJCRSRBDO>BDGJCRB1BDY1IcMPK!G!a^�¡Z��¡S;Q>jLjLQ>CRO>B`MPYDK!Q>CnVcQlgRC;Z>GJIoVcG3Z>BDILZ>gRBWVcGRq{BDY1Z>BDILZ>gRBWVcG
Q>rtgRBW\PMPYDQ>CnVcQpkQ+rtgRQ>YDYDGvK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~ � �

SRG.\JQijLB|\JQ>SRQlZX[RQ!kQ �
2�� � 23& �����+��� 
����J�

� � �	�
��� �	�����e��� 
����J� � 23& ������� 
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 ����� 
 � �����R�>��� � ��� �c�

CRGPVcB`MPK!G;ZX[RQ-hbQ>I�23&�� ��kQ(2�� � �FqzZ>BDGRkQ3CRGJC&kQ�hRILQ>jLQ>CnVcQ�MPYDZ>gRC¨GP�sjLQ}Vm~��^Q�BDCn\JQ>Z>Q
BDY]jLQ>UJCfMPYDQ�SRB]Z>GJCnVcILGJYDYDG $"kQ�CRQ>UnMdVcBW\JGRqTQ>CnVcIcMPKwaRB_B_SRBDG^SRB¥jcMPIcMPCRCRG BDCnVcQ>ILSRQ}VLVcB�~&�¡C¦VXMPYDB
Z>GJCRSRBDO>BDGJCRB%kQeE MPZ>BDYDQ=\JQ>SRQ>ILQiZX[RQ 2�� � �F~

�¡Y5VcQ>K!hbG-SRB�MPZ>rtgRBDjLBDO>BDGJCRQ�kQ!YDBDK!BWVXMdVcGNSfMPYDY`M3KNMPjLjLBDKNM3Z>GJILILQ>CnVcQNZX[RQ!Y�A GJhbQ>IcMPO>BDGJCfMPYDQ3kQ
BDC9UJIcMPSRG3SRB%Q>ILGJUnMPILQP~3����� �������e��~w�^Q!� kQwY`MNZmMPhfMPZ>BWVdkMFqsVXMPYDQlVcQ>K!hbG3jcMPI kM�MPYDY�A BDCRZ>BDILZmM �
.�� � �/$����{~ ��gRQ>joVXMFq_Z>GJC gRCfM ZmMPhfMPZ>BWVdkM�SRB ± ����C �(Q>S gRCfM�VcQ>CRjLBDGJCRQ;SRB ±�� q�S�kM
.���� ¯ �"! ~¥�¡Y1VcQ>K!hbG!SRBuMPZ>rtgRBDjLBDO>BDGJCRQ+hRg�kGNQ>jLjLQ>I�ILBDSRGPVLVcG!SRBDK!BDCtgRQ>CRSRG3� G3MPgRK!Q>CnVXMPCRSRG
�X~$#�IcMFqsgRCfMNSRBDK!BDCtgRO>BDGJCRQiSRB5�¤hRILG.\JG^ZX[RQ>ILQ>aRabQpgRCfMNSRBDK!BDCtgRO>BDGJCRQiSRQ>Y�VcQ>K!hbG3SRBujLZmMPILBDZmM
SRQ>Y�Z>GJCRSRQ>CRjcMdVcGJILQPqzYDQ>UnMdVcG;MPYDYDQphbQ>ILSRBWVcQNSRBDQ>YDQ}VLVcILBDZX[RQNSRQ>YDYDG�joVcQ>jLjLGR~&%]BDKNMPCRQ!rtgRBDCRSRB�jLGJYDG
Y�A MPYWVcQ>ILCfMdVcBW\PMwSRB�MPgRK!Q>CnVXMPILQiY`MpZ>GJILILQ>CnVcQl�X~|��B�kG!hRg�kGNQ>jLjLQ>I�GPVLVcQ>CtgFVcGNBDCRjLQ>ILQ>CRSRG3MPYDY�A gRjLZ>BWVXM
SRQ>YDY�A GJhbQ>IcMPO>BDGJCfMPYDQ=gRC�Q>K!BWVLVcQ>I���EHGJYDYDG.¢�Q>I�Z>GJK!hRYDQ>K!Q>CnVXMPILQPqRZ>GJK!Q+K!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~ � ~

�=hRILB`MPK!G!MprtgRQ>joVcGNhRgRCnVcGNgRCfMpaRILQ}\JQlhfMPILQ>CnVcQ>jLB1hbQ>I_Z>GJK!hRILQ>CRSRQ>ILQiBDYsEHgRCRO>BDGJCfMPK!Q>CnVcG
SRQ>YDY�A Q>K!BWVLVcQ>I���EHGJYDYDG.¢�Q>I�Z>GJK!hRYDQ>K!Q>CnVXMPILQ�BDCRSRBDZmMdVcGvBDC��fUJgRIcMF~
' YDB�MPK!hRYDBW�fZmMdVcGJILB=M VcIcMPCRjLBDjoVcGJI�hbGJjLjLGJCRG¨Q>jLjLQ>ILQ	Z>Y`MPjLjLBW�fZmMdVcB�Z>GJK!Q�MPK!hRYDBW�fZmMdVcGJILB_SRB

Z>Y`MPjLjLQv�lq|SRB%Z>Y`MPjLjLQ �=q|SRB%Z>Y`MPjLjLQv��� QvSRB5Z>Y`MPjLjLQ!�=~��_C	MPK!hRYDBW�fZmMdVcGJILQNkQvSRB%Z>Y`MPjLjLQp��jLQ
Q>jLjLGlY`Mm\JGJIcM+MdVLVcGJILCRGlMPS!gRC!hRgRCnVcGlhbGJjoVcGiMPYDY�A BDCRZ>BDILZmM�MPYfZ>Q>CnVcILGlSRQ>YDYDQ¥Z>gRIo\JQ_ZmMPIcMdVLVcQ>ILBDjoVcBDZX[RQ
SRQ>Y%VcIcMPCRjLBDjoVcGJI>q�QvrtgRBDCRSRB%rtgRQ>joVcG�GJhbQ>IcM-MPYDY�A BDCRZ>BDILZmM!BDC9K!G^SRG�YDBDCRQmMPILQP~l�¡C9VXMPYDBuZ>GJCRSRBDO>BDGJCRB
gRC jLQ>UJCfMPYDQNjLBDCtgRjLGJBDSfMPYDQNMPhRhRYDBDZmMdVcG�BDC BDCRUJILQ>jLjLG;SfMPI kM�MPCRZ>GJIcM�gRC jLQ>UJCfMPYDQNjLBDCtgRjLGJBDSfMPYDQ!BDC
gRjLZ>BWVXMFqtZ>GJCpaRgRGJCfM+YDBDCRQmMPILBWVdkMF~��_CNMPK!hRYDBW�fZmMdVcGJILQTY`Mm\JGJIcMeBDCvZ>Y`MPjLjLQ ��jLQ_BDY^VcIcMPCRjLBDjoVcGJIzGJhbQ>IcM
MdVLVcGJILCRG�MPS	gRC	hRgRCnVcG�ZX[RQ�kQpK!GJYWVcG3\^BDZ>BDCRG�MPS	gRC�Q>joVcILQ>K!G�SRQ>YDYDQpZ>gRIo\JQ!ZmMPIcMdVLVcQ>ILBDjoVcBDZX[RQP~
�¡C�rtgRQ>joVcQlZ>GJCRSRBDO>BDGJCRB�qFgRC�jLQ>UJCfMPYDQ+jLBDCtgRjLGJBDSfMPYDQ+MPhRhRYDBDZmMdVcGvBDC-BDCRUJILQ>jLjLG!jcMPI kM!MPK!hRYDBW�fZmMdVcGwQ
hRILQ>jLQ>CnVcQNBDC�gRjLZ>BWVXM-jLGJYDG-SRgRIcMPCnVcQpgRC	jLQ>K!BDZ>BDZ>YDGR~p©�Q>I+gRC MPK!hRYDBW�fZmMdVcGJILQlZX[RQpEHgRCRO>BDGJCRQpBDC
Z>Y`MPjLjLQl�lqbY`MpZ>GJILILQ>CnVcQ)(fgRBDjLZ>QlCRQ>Y�Z>BDILZ>gRBWVcG!BDC�GJUJCRB1BDjoVXMPCnVcQPqsMPCRZX[RQwBDC;MPjLjLQ>CROmM3SRB1jLQ>UJCfMPYDQ
MPhRhRYDBDZmMdVcG�BDC�BDCRUJILQ>jLjLGRq�K!Q>CnVcILQ�hbQ>I!gRCRG�ZX[RQ-EHgRCRO>BDGJCRB]BDC�Z>Y`MPjLjLQ � Y`M�Z>GJILILQ>CnVcQ*(fgRBDjLZ>Q
jLGJYDG3SRgRIcMPCnVcQwgRCfMNjLQ>K!BDGJCRSfMF~e�_C�MPK!hRYDBW�fZmMdVcGJILQpkQlSRBuZ>Y`MPjLjLQw���¤jLQwY`Mm\JGJIcMNBDC;gRCfMNO>GJCfM
BDCnVcQ>ILK!Q>SRB`M-VcIcM�Y`M�Z>Y`MPjLjLQ3� Q3rtgRQ>YDY`M �=~�+x BDCF�fCRQ3SRB�Z>Y`MPjLjLQ���jLQ3BDY�hRgRCnVcG9SRB�Y`Mm\JGJILG kQ
jLZ>Q>YWVcG;BDC	K!G^SRG�VXMPYDQ!ZX[RQNY`M�Z>GJILILQ>CnVcQ��HG�VcQ>CRjLBDGJCRQ.�+BDC�gRjLZ>BWVXM�jLB`M�CtgRYDY`M-hbQ>IlhRBckg	SRB�gRCfM
jLQ>K!BDGJCRSfMF~u�¡YF\PMPCnVXMPUJUJBDG�SRBRgRCNMPK!hRYDBW�fZmMdVcGJILQ�ZX[RQ_Y`Mm\JGJILBFBDCvZ>Y`MPjLjLQ �=qJILBDjLhbQ}VLVcG+MPSpgRCRG+ZX[RQ
GJhbQ>ILB%BDC�Z>Y`MPjLjLQp�lq5kQpZX[RQpBDC	MPjLjLQ>CROmM�SRB%jLQ>UJCfMPYDQpCRGJC�ZPAWkQ!SRBDjLjLBDhfMPO>BDGJCRQwSRB5hbGPVcQ>CROmMF~p©�Q>I
rtgRQ>joVcGwK!GPVcBW\JGiUJYDB{MPK!hRYDBW�fZmMdVcGJILBFSRB{Z>Y`MPjLjLQ���jLGJCRGwMPSRGJhbQ>IcMdVcB{BDCpVcgFVLVcQ_rtgRQ>YDYDQ_Z>BDILZ>GJjoVXMPCRO>Q
BDC�Z>gRBzjLBzSRQ}\JQpE MPILQ!MdVLVcQ>CRO>BDGJCRQ!M-SRBDjLjLBDhfMPILQphbG^ZmM�hbGPVcQ>CROmM��HBDK!hRB`MPCnVcBuhbGJjoVcBzjLg	jcMdVcQ>YDYDBWVcB�q
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�uBDUJgRIcM ±�� ~ ° �

IcMPSRBDGJYDBDCRQlMNafMdVLVcQ>ILB`MNQ}VcZP~ ��~l@�G�jo\PMPCnVXMPUJUJBDG;kQwgRCfM�KNMPUJUJBDGJILQ+SRBDjoVcGJILjLBDGJCRQvMPILK!GJCRBDZmMF~e�_C
VcBDhRBDZ>GpMPK!hRYDBW�fZmMdVcGJILQv�HSRB�Z>GJILILQ>CnVcQ.�¥ZX[RQ+GJhbQ>IcMpBDC�Z>Y`MPjLjLQ�� kQ+gRC�Q>K!BWVLVcQ>I�EHGJYDYDG.¢�Q>I �

©�Q>I]Mm\JQ>ILQ+MPK!hRYDBW�fZmMPO>BDGJCRQ_SRgRIcMPCnVcQeQ>CnVcIcMPKwabQ�YDQ=jLQ>K!BDGJCRSRQPqFjLBsILBDZ>GJILILQeMPS�gRC�SRBDjLhbGJjLB �
VcBW\JG�Z>GJjoVcBWVcgRBWVcG�SfM3SRgRQpQ>K!BWVLVcQ>I���EHGJYDYDG.¢�Q>I_BDC9jLQ>ILBDQPq�gRCRG�SRQ>B5rtgfMPYDBugFVcBDYDBDO>OmMNgRC9VcIcMPCRjLBDjoVcGJI
§=©z§¤Q�Y�A MPYWVcILGw©z§=©�~ ��gRQ>joVcGphRILQ>CRSRQeBDYbCRGJK!Q�SRB|MPK!hRYDBW�fZmMdVcGJILQ_SRBsZ>Y`MPjLjLQ�� hRgRjL[^�¡hRgRYDYz�HG
Q>K!BWVLVcQ>I�EHGJYDYDG.¢�Q>I¥Z>GJK!hRYDQ>K!Q>CnVXMPILQ.��Z>GJK!Q+jLZX[RQ>KNMdVcBDZmMPK!Q>CnVcQ+BDCRSRBDZmMdVcGvBDC3�fUJgRIcM ±�� ~ ° ~

�^B%\JQ>SRQpE MPZ>BDYDK!Q>CnVcQwZX[RQprtgfMPCRSRG�23&_kQphbGJjLBWVcBW\JGRq�� ��Z>GJCRSRgRZ>Q!Q�� 
!kQpBDCnVcQ>ILSRQ}VLVcGR~p@1M
Z>GJILILQ>CnVcQ¨kQ�� �NQ;\^BDQ>CRQ9SfM�� �}~(y�gRIcMPCnVcQ9Y�A MPYWVcILG jLQ>K!BDZ>BDZ>YDGRq�� ��kQ9BDCnVcQ>ILSRQ}VLVcG¨Q�� 
-BDC
Z>GJCRSRgRO>BDGJCRQP~�@1MvZ>GJILILQ>CnVcQiBDC*����jcMPI kMvGJIcM �	� 
.qfSRG.\JQ
� 
ikQ+Y`MwZ>GJILILQ>CnVcQiBDC�� 
m~
� Q>SRB`MPK!G�GJIcM	Z>GJK!Q�gRC MPK!hRYDBW�fZmMdVcGJILQ-SRB_rtgRQ>joVcG VcBDhbG	hbGJjLjcM Q>jLjLQ>ILQ;gFVcBDYDBDO>OmMdVcG	Z>Gd�

K!Q!UJQ>CRQ>IcMdVcGJILQNSRB�Z>GJILILQ>CnVcQ3BDC�gRC jLBDjoVcQ>KNM�SRB�jcMPK!hRYDQ���MPCRS^�¡[RGJYDS�MPS�GJhbQ>IcMPO>BDGJCfMPYDB_��\JQ>SRB
�fUJgRIcM ±�� ~ � � �

��gfMPCRSRG+gRCpjLQ>UJCfMPYDQ¥hbGJjLBWVcBW\JGwkQ¥hRILQ>jLQ>CnVcQ_jLgRYRUnMdVcQPqnBDY �%x *¦Z>GJCRSRgRZ>Q¥VcgFVLVcQ¥YDQ�\JGJYWVcQTZX[RQ
23&
� �FqbMNZ>GJCRSRBDO>BDGJCRQ+ZX[RQwjLB`M�23&
� 2��m~_§_GPVcB`MPK!GpZX[RQlBDY1jLQ>Z>GJCRSRG3�l~ #w~�kQlZ>GJCRCRQ>jLjLG�Z>GJK!Q
BDCRjLQ>UJgRBWVcGJILQvSRBuVcQ>CRjLBDGJCRQPq1Z>GJC 2��+gRCRBWVcG�MPYDY�A BDCRUJILQ>jLjLG3BDCn\JQ>IoVcQ>CnVcQ!SRQ>Y5hRILBDK!G��l~ #w~ ��gRBDCRSRB
2��!kQpEHGJILOmMdVcG�M-jLQ>UJgRBDILQ�23&�SRgRIcMPCnVcQNBDY%�JjcMPK!hRYDBDCRU�VcBDK!Q>�R~N§_GPVcB`MPK!G�ZX[RQNY`M�Z>GJILILQ>CnVcQNZX[RQ
ZmMPILBDZmMvBDY|Z>GJCRSRQ>CRjcMdVcGJILQ!kQeQ>ILGJUnMdVXMvSfMPY�hRgRjL[^�¡hRgRYDY|Q+CRGJC�SfMPYDY�A �l~ #w~W~

��gfMPCRSRG�BDY%UnMdVcQ-kQpafMPjLjLG �HBDCnVcQ>Io\PMPYDYDG�SRB5[RGJYDS{� 2��+ILBDKNMPCRQvgRUJgfMPYDQpMPYu\PMPYDGJILQvZX[RQ!Q>jLjLG
Mm\JQ}\PM3IcMPUJUJBDgRCnVcGNSRgRIcMPCnVcQwY�A BDCnVcQ>Io\PMPYDYDG!SRB�jcMPK!hRYDQPqsMNhfMPIoVcQwgRC;hRBDZ>Z>GJYDGNSRILBWE�V�SRG.\^gFVcG-MPYDY`M
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�uBDUJgRIcM ±�� ~ � �
Z>GJILILQ>CnVcQNSRB5aRB`MPj+SRQ>YDY�A �l~ #w~�SRBzgRjLZ>BWVXM-Q>S MPYDYDQvZ>GJILILQ>CnVcBzSRBzYDQmM��dMPUJQvSRQ>YDY�A Q>K!BWVLVcQ>I=EHGJYDYDG.¢�Q>I
Q!SRQ>Y)�%x *e~���MPUJUJBDGJILQvBDY%\PMPYDGJILQpSRQ>YDY`M�ZmMPhfMPZ>BWVdkM;�=q1K!BDCRGJILQvjcMPI kM�BDY5SRILBWE�ViSRQ>YDY`M3VcQ>CRjLBDGJCRQ
SRgRIcMPCnVcQ!Y`M3E MPjLQ!SRBz[RGJYDS|~�*�gFVLVXMm\^B`MFq�MPYDY�A MPgRK!Q>CnVXMPILQvSRB��=q1Z>GJK!QpjLB]kQv\^BDjoVcGRquMPgRK!Q>CnVXM-BDY
VcQ>K!hbGpSRB�MPZ>rtgRBDjLBDO>BDGJCRQP~�@1MpjLGJYDgRO>BDGJCRQejcMPI kMprtgRBDCRSRB1gRC�Z>GJK!hRILGJK!Q>jLjLGpVcIcMpYDQeSRgRQiSRBW\JQ>ILjLQ
Q>jLBDUJQ>CRO>QP~

)+*-,�� 	 6!0��!?e4%25<}2%6!4z<	� <�
!<}2 ���>?��
� 0 ���>6�
!< 
]6
�uZ>GJCn\JQ>IoVcBWVcGJILBby�BDUJBWVXMPYDQ��¡�=CfMPYDGJUJBDZ>Gl� y]�_�¥�%jLGJCNSRBDjLhbGJjLBWVcBW\^BfMdVLVcIcMm\JQ>ILjLGlBfrtgfMPYDBRgRCNjLBDjoVcQ>KNM
SRBDUJBWVXMPYDQihRg�kG�Z>GJKwgRCRBDZmMPILQwZ>GJC	BDYuK!GJCRSRG-MPCfMPYDGJUJBDZ>GR~i�=CRZX[RQpjLQpY�A gRjLG-hRBckg;SRBW�sgRjLG-SRBuVXMPYDB
Z>GJCn\JQ>IoVcBWVcGJILB�Z>GJCRjLBDjoVcQPqzZ>GJK!QN\JQ>SRILQ>K!GRq5CRQ>YDY`M�ILQmMPYDBDO>OmMPO>BDGJCRQ!SRB�Z>GJCn\JQ>IoVcBWVcGJILBT�=CfMPYDGJUJBDZ>Gd�
y�BDUJBWVXMPYDQPq¥Q>jLjLB+[fMPCRCRG¨gRC|A MPK!hRB`M UnMPK!KNM SRBeMPhRhRYDBDZmMPO>BDGJCRB�q]ZX[RQ9\PM�SfMPYDY`M ILQmMPYDBDO>OmMPO>BDGJCRQ
SRB�jLBDjoVcQ>K!B�SRB�SRBDjLhRY`M��	hbQ>IiVcgRaRBTM�IcMPUJUJBzZmMdVcG^SRBDZ>B�M�jLBDCnVcQ}VcBDO>OmMdVcGJILBzKwgRjLBDZmMPYDB�q�UJQ>CRQ>IcMdVcGJILB
SRB%EHGJILK!QvS|A GJCRSfMFquMdVLVcQ>CtgfMdVcGJILB�q�QvVcIcMPjLK!Q}VLVcBWVcGJILBuSRBDUJBWVXMPYDB�rtgfMPYDB5rtgRQ>YDYDB5MPSRGJhbQ>IcMdVcB%CRQ>BzhRBckg
ILQ>Z>Q>CnVcB1jLBDjoVcQ>K!B|SRB�Z>GJKwgRCRBDZmMPO>BDGJCRQP~

�¡K!KNMPUJBDCRB`MPK!G�SRB=\JGJYDQ>I3Z>GJCn\JQ>IoVcBDILQ9BDC gRC&jLQ>UJCfMPYDQ9MPCfMPYDGJUJBDZ>GRq¥MPS&Q>jLQ>K!hRBDG�BDC gRCfM
VcQ>CRjLBDGJCRQPqdgRC|A BDCFEHGJILKNMPO>BDGJCRQuaRBDCfMPILB`MFqmQ5ZX[RQzrtgRQ>joVXM]jLB`M¥SRBDjLhbGJCRBDaRBDYDQuMPYDY�A gRjLZ>BWVXM�SRBJgRCiZ>BDILZ>gRBWVcG
SRBDUJBWVXMPYDQP~u©�GJjLjLB`MPK!GlMPSNQ>jLQ>K!hRBDGlhbQ>CRjcMPILQ=ZX[RQ=Y�A BDCFEHGJILKNMPO>BDGJCRQTSRBDUJBWVXMPYDQTZ>GJCRjLBDjoVXMiCRQ>BbYDBW\JQ>YDYDB
S|A gRjLZ>BWVXM9SRB�gRC¨ILQ>UJBDjoVcILG9Z>GJjoVcBWVcgRBWVcG;SfM9§ �uYDBDh^�1�uYDGJhRj>~9�^Q�BDCRSRBDZX[RB`MPK!G�BDC�UJQ>CRQ>IcMPYDQ3Z>GJC
� 0_Y�A gRjLZ>BWVXMwSRQ>Y#� � ���HZ>GJILILBDjLhbGJCRSRQ>CnVcQiMPY|aRBWV]K!Q>CRGpjLBDUJCRBW�fZmMdVcBW\JGt��qFZ>GJC � �TrtgRQ>YDY`MwSRB#� � ± qQ!\^B`M-SRB�jLQ>UJgRBWVcG��fCRG9MPY � �¥� §¥� ± ��Z>gRB�MPjLjLG^Z>B`MPK!G�BDY5aRBWV ����� �}q�\JGJUJYDB`MPK!G-ILQmMPYDBDO>OmMPILQpgRCZ>BDILZ>gRBWVcGvZX[RQ+EHGJILCRBDjLZmMvBDC-gRjLZ>BWVXMvgRC�YDBW\JQ>YDYDGwSRB|VcQ>CRjLBDGJCRQ $ 0_SfMdVcG!SfM �

$ 0 � $�� � 0 � � � � � � � 
 � 
 ��������� � ��� � ����� ���
SRG.\JQ � kQ]gRCNZ>G^Q �!Z>BDQ>CnVcQ_SRBfhRILGJhbGJILO>BDGJCfMPYDBWVdkMFqPYDQ>UnMdVcG+MPYfIcMPCRUJQ]SRBR\PMPYDGJILBfMPCfMPYDGJUJBDZ>BFZX[RQ

jLB�SRQ>jLBDSRQ>IcMNMm\JQ>ILQlBDC�gRjLZ>BWVXMFq{Q>S�B1Z>G^Q �!Z>BDQ>CnVcB � 0�� � ����������� ����� �T\PMPYDUJGJCRG �!G ± M!jLQ>Z>GJCRSfMZX[RQpY�A gRjLZ>BWVXM�SRQ>Y%Z>GJILILBDjLhbGJCRSRQ>CnVcQ�� � jLB`M3afMPjLjcM-G�MPYWVXMF~w�_C�K!Q}VcG^SRG-hbQ>IeILQmMPYDBDO>OmMPILQlVXMPYDQ
EHgRCRO>BDGJCRQwkQ�jLgRUJUJQ>ILBWVcGlSfMPYsjLGJK!KNMdVcGJILQ_hbQ>ITjLQ>UJCfMPYDBsMPCfMPYDGJUJBDZ>B�qnGPVLVcQ>CtgFVcGvZ>GJC�gRC|A GJhbQ>IcMPO>BDGd�
CfMPYDQp�HBDC�Z>GJCF�fUJgRIcMPO>BDGJCRQeBDCn\JQ>IoVcQ>CnVcQ.�¥Z>GJK!Q�CRQ>YDY�A Q>jLQ>K!hRBDGwSRBs�fUJgRIcM ±�� ~ �FqRILQ>Y`MdVcBW\JGvMPY|ZmMPjLG
SRB�SRgRQ+jLGJYDB|aRBWV �

�^Q+BDC�VXMPYDQeZ>BDILZ>gRBWVcGvjLZ>Q>UJYDB`MPK!G � 0 � � Q � ��� �
���vMm\^ILQ>K!G �
$ �! �" � �w��$ 0 � ��$ �L�
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R1
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V1 outV

�uBDUJgRIcM ±�� ~ � �
Q+jLQ+GJIcMvBDK!KNMPUJBDCRB`MPK!G+ZX[RQ�$ 0_Q/$ ��jLB`MPCRGpYDQegRjLZ>BWVcQ+SRB�gRC�ILQ>UJBDjoVcILG!M��waRBWV �

$'& � ����� ��2��������
	 � ! ! �
����
 ��������	 ��� � � �����
$'& � ± ��� ��2�������� � � .�������
 ��������	 ��� � � ��� ±

\JQ>SRB`MPK!G�ZX[RQ�MPaRaRB`MPK!G�ILQmMPYDBDO>OmMdVcG¨gRC Z>GJCn\JQ>IoVcBWVcGJILQ	SRBDUJBWVXMPYDQ���MPCfMPYDGJUJBDZ>G	M¨SRgRQ	aRBWVm~
�¡CFE MdVLVcB�qRjLQpkQ �

$ 0 � ± ��$ ��� �

Mm\^ILQ>K!G
$ �! �" � � ±

�^QpkQ �
$ 0 � � ��$ ��� ±

Mm\^ILQ>K!G �
$ �! �" � � �

Q+Z>GJj¡k �|\^B`MF~
@5A Q>joVcQ>CRjLBDGJCRQ]MPSwgRCwCtgRK!Q>ILGeKNMPUJUJBDGJILQ5SRBFaRBWVTkQ�BDK!K!Q>SRB`MdVXMF~1�_CRG�jLZX[RQ>KNM�SRB^KNMPjLjLBDKNM

hbQ>IwBDY�ZmMPjLG�SRBT§�aRBWV�kQ3K!GJjoVcIcMdVcG;BDC��fUJgRIcM ±�� ~ ± �Fq%SRG.\JQ�hbGPVcILQ>aRabQ-MPS�Q>jLQ>K!hRBDG;Q>jLjLQ>ILQ �
$�� � � ± �/$pq � � ±�� q ��� � � � ~
�¡Y�Z>BDILZ>gRBWVcG-kQegRC�jLGJK!KNMdVcGJILQ�SRG.\JQ �
$ � � �! � �� ����� � � � �

��� ����� 
 ������� � � �
� ��� � � � 0#"�$�� �

� �%$ ����� � � ±
� ����� 
���������� ±

� ��� � � 0'&
�^QvBDYuZ>G^Q �!Z>BDQ>CnVcQ � &]kQwO>Q>ILGRq�BDY�Z>GJILILBDjLhbGJCRSRQ>CnVcQvBDCnVcQ>ILILgFVLVcGJILQ � &]kQwZ>GJYDYDQ>UnMdVcG3M�KNMPjLjcMQ>S�BDY�VcQ>ILK!BDCRQ�Z>GJILILBDjLhbGJCRSRQ>CnVcQ	CRQ>YDY�A Q>jLhRILQ>jLjLBDGJCRQ	GJIcM¨jLZ>ILBWVLVXM¨jcMPI kM �F~ ' YDBeBDCnVcQ>ILILgFVLVcGJILB

��0���� � ������� ��� ��� �=[fMPCRCRG-BDYuILgRGJYDG�SRB%Z>GJYDYDQ>UnMPILQlY�A gRjLZ>BWVXM�M3KNMPjLjcM�G-M�$���q1M3jLQ>Z>GJCRSfM-ZX[RQjLgRY|UnMdVcQeSRB|BDCRUJILQ>jLjLGpjLB`MwhRILQ>jLQ>CnVcQ+gRCRG �vGJhRhRgRILQegRC ± ~ *uMPYDBsBDCnVcQ>ILILgFVLVcGJILBshbGJjLjLGJCRGpQ>jLjLQ>ILQ
ILQmMPYDBDO>OmMdVcB%BDC�K!GJYWVcB%K!G^SRB%SRBW\JQ>ILjLB�~N�_CfM-hbGJjLjLBDaRBDYDBWVdkM�kQ!rtgRQ>YDY`M�K!GJjoVcIcMdVXM�BDC9�fUJgRIcM ±�� ~ ±J± q
ZX[RQiIcMPhRhRILQ>jLQ>CnVXM!gRC��PVcGPVcQ>K�hbGJYDQ ��#+� �%x *�SRILBW\JQ>�
' YDB_BDCRhRgFV � Q � MPY ��#+� �%x *�\JQ>CRUJGJCRG¨SfM gRC ILQ>UJBDjoVcILG SRG.\JQ¨kQ;joVXMdVXM hRILQ}\JQ>CnVcB �

\PMPK!Q>CnVcQ!BDK!KNMPUnMPO>O>BDCfMdVXMNY�A BDCFEHGJILKNMPO>BDGJCRQlSRBDUJBWVXMPYDQwSfM-Z>GJCn\JQ>IoVcBDILQ!BDC	jLQ>UJCfMPYDQNMPCfMPYDGJUJBDZ>GR~
�=jLjLgRK!B`MPK!G+SRBfY`Mm\JGJIcMPILQ]BDC!gRCfM+YDGJUJBDZmM�CRQ>UnMdVcBW\PMFqnSRG.\JQ=YDG��pkQ_IcMPhRhRILQ>jLQ>CnVXMdVcGlSfM�� � Q]Y�A ±
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�uBDUJgRIcM ±�� ~ ± � �

SfM!� ± � � ~|�_C ± BDC;BDCRUJILQ>jLjLG-MPS9gRC�GJhRhbGJIoVcgRCRG��%@���©u�1�%@ #e©&ZX[RQvhRILQ>Z>Q>SRQpBDY ��#+� �%x *
KNMPCRSfM ��� ± Q ��� �F~z��GJCpZ>B�kG+BDY ��#+� �%x * � �%jcMPI kM #e§i~t@1M�ILQ>jLBDjoVcQ>CROmM)� �ujcMPI kM+Z>GJj¡k �
Z>GJYDYDQ>UnMdVXMiMPYDY`MeVcQ>CRjLBDGJCRQ
� $���qFK!Q>CnVcILQ � 
¥jcMPI kM # � ��~t�=CfMPYDGJUnMPK!Q>CnVcQPqtZ>GJC�gRC3jLQ>UJCfMPYDQ=BDC
BDCRUJILQ>jLjLGvgRUJgfMPYDQeM��FqRMm\^ILQ>K!G � � �wQ � � ± qFZ>GJC-ZX[RQ � ��jcMPI kM # � � Q � 
�#e§i~{��BDGRkQ=Y`M
ILQ>jLBDjoVcQ>CROmM � �T\JQ>ILI kM!MPS-Q>jLjLQ>ILQlZ>GJYDYDQ>UnMdVXMwMpKNMPjLjcMF~

@5A MPZ>Z>gRIcMdVcQ>O>OmM�QljoVXMPaRBDYDBWVdkMpSRQ>B%y]�_�¤GJIcMNBDYDYDgRjoVcIcMdVcB�SRBDhbQ>CRSRQlBDC;hRILBDK!G!YDgRGJUJGNSfMPYDY�A MPZ��
Z>gRIcMdVcQ>O>OmM�SRQ>B¥\PMPYDGJILB¥SRQ>YDYDQ-ILQ>jLBDjoVcQ>CRO>QPq¥CRGJCRZX[|kQ�SfMPYDY`M;\PMPILB`MPO>BDGJCRQ�ZX[RQ�Z>B`MPjLZ>gRCfM	SRB]Q>jLjLQ
jLgRaRBDjLZ>QeZ>GJC�Y`MiVcQ>K!hbQ>IcMdVcgRIcMF~5�_C�YDBDK!BWVcQ]BDK!hbGJIoVXMPCnVcQ_SRBsrtgRQ>joVcGpVcBDhbGlSRB|y]�_� kQ�Z>GJjoVcBWVcgRB �
VcG�SfMPY%UJIcMPCRSRQpIcMPCRUJQpSRB%\PMPYDGJILB%SRB5ILQ>jLBDjoVcQ>CROmM�CRQ>Z>Q>jLjcMPILBDGR~N©�Q>IigRC�y]�_��M ± ��aRBWVmq1jLQpY`M
hRBckg9hRBDZ>Z>GJY`MNSRQ>YDYDQwILQ>jLBDjoVcQ>CRO>Q�kQ ± � ��� q1Y`M3hRBckg;UJIcMPCRSRQvSRG.\^I kM-Q>jLjLQ>ILQ ��� ± ��� � �HZ>BDGRkQ � ��� �
\JGJYWVcQNY`M�hRBckg	hRBDZ>Z>GJY`MFq%Z>GJC�§�� ± �n��q%ZX[RQ�Z>GJK!BDCRZ>B`M�MPS�Q>jLjLQ>ILQ�gRC \PMPYDGJILQpVcILGJhRhbG;UJIcMPCRSRQP~
�¡CRGJYWVcILQPq�Y`MNVcGJYDYDQ>IcMPCROmM3jLgRYDY`M3ILQ>jLBDjoVcQ>CROmM-SfM ± � ��� q1ZX[RQ!CRQ>YDY`MNjLGJK!KNM3[fM-gRC�hbQ>jLG�hfMPILBzM
�	�!\JGJYWVcQ-rtgRQ>YDYDG	SRQ>YDY`M9ILQ>jLBDjoVcQ>CROmM�hRBckg¨UJIcMPCRSRQPqTSRG.\^I kM	Q>jLjLQ>ILQ �	�p\JGJYWVcQ�hRBckg¨hRBDZ>Z>GJY`M�
 �^Q
rtgRBDCRSRB1Y`MvILQ>jLBDjoVcQ>CROmM!SfM���� ± ��� � kQiMPY ± ���3q{rtgRQ>YDY`MvSfM ± � ��� SRG.\^I kMpQ>jLjLQ>ILQvMPYDYDG ��� ��� ���3q
ZX[RQ�kQwhRIcMdVcBDZmMPK!Q>CnVcQlBDK!hbGJjLjLBDaRBDYDQ+SfMNILQmMPYDBDO>OmMPILQP~e©�Q>IertgRQ>joVcG-K!GPVcBW\JGRqbBuZ>BDILZ>gRBWVcB1SRQ>YuVcBDhbG
K!GJjoVcIcMdVcG-jLGJCRG�hbG^Z>G�MPSRGJhbQ>IcMdVcB5Q!jLGJCRG�BDCn\JQ>Z>QNjLGJjoVcBWVcgRBWVcB%SfMPB�y]�_�(M-�JY`MPSRSRQ>IL� �HZ>BDGRkQ!M
jLZmMPY`Mn��ZX[RQiGJIcMvQ>jcMPK!BDCRQ>ILQ>K!GR~

��gRQ>joVcG_Z>BDILZ>gRBWVcGRq SRBJZ>gRBnK!GJjoVcILB`MPK!GTBDC��fUJgRIcM ±�� ~ ± ��Y`MTZ>GJCF�fUJgRIcMPO>BDGJCRQzCRGJC^�¡BDCn\JQ>IoVcQ>CnVcQPq
gRjcMpjLGJYDGpSRgRQe\PMPYDGJILBsSRB�ILQ>jLBDjoVcQ>CROmM � ��Q/���w~

@5A Q>jLQ>K!hRBDG3SRB1�fUJgRIcM�kQlILQ>Y`MdVcBW\JG3MPS;gRC9Z>GJCn\JQ>IoVcBWVcGJILQwM ¯ aRBWVm~���GJK!BDCRZ>B`MPK!GpZ>GJC;Y�A GJj��
jLQ>Io\PMPILQeZX[RQPqfSfMwgRC-UJQ>CRQ>ILBDZ>GvCRG^SRGRqRjLBs�P\JQ>SRQ>�!Y`MlK!Q>SRQ>jLBDKNMlILQ>jLBDjoVcQ>CROmMpjLB`MlZX[RQ+�JUJgfMPILSRBD�
\JQ>ILjLG9jLBDCRBDjoVcIcMFq�jLB`M�ZX[RQ3jLB��JUJgfMPILSRBD�-\JQ>ILjLG9SRQ>joVcIcM�G�\JQ>ILjLG;BDYzafMPjLjLGR~;��GJj¡k ��q%SfMPYzCRG^SRG �Fq
UJgfMPILSfMPCRSRG;\JQ>ILjLG	jLBDCRBDjoVcIcM;jLB�\JQ>SRQ-gRCfM;ILQ>jLBDjoVcQ>CROmM-��%+q�\JQ>ILjLG	BDY�afMPjLjLG	jLB�\JQ>SRQ-jLQ>K!hRILQ
��%+q�jLB`M�ZX[RQ�Y�A BDCnVcQ>ILILgFVLVcGJILQ � 0vjLB`M�Z>GJYDYDQ>UnMdVcG;M�KNMPjLjcMFq%jLB`M�ZX[RQ�Q>jLjLG9jLB`M�Z>GJYDYDQ>UnMdVcG�M $���HILBDZ>GJILSRB`MPK!G-ZX[RQ3gRC UJQ>CRQ>IcMdVcGJILQ3SRBzVcQ>CRjLBDGJCRQNBDSRQmMPYDQ![fM�gRCfM�ILQ>jLBDjoVcQ>CROmM;BDCnVcQ>ILCfM�CtgRYDY`Mn��~
' gfMPILSfMPCRSRGNSfMPY1CRG^SRG��p\JQ>ILjLG�SRQ>joVcIcM!jLB1\JQ>SRQwgRCfM!ILQ>jLBDjoVcQ>CROmM % BDC�jLQ>ILBDQiZ>GJC9MPYWVcILQ+ILQ>jLB �
joVcQ>CRO>Q!ZX[RQPq1Z>GJK!Q�kQwE MPZ>BDYDQi\JQ>ILBW�fZmMPILQPq�\PMPYDUJGJCRG-MPCRZ>GJIcM�%+q|Z>GJKwgRCRrtgRQpjLB`MPCRG�SRBDjLhbGJjoVcB%UJYDB
BDCnVcQ>ILILgFVLVcGJILB � � � � 
���������� � �m~ � Q>ILBW�fZX[RB`MPK!GJYDG � Y`MpILQ>jLBDjoVcQ>CROmMN\^BDjoVXM!SfMPY�CRG^SRG �!UJgfMPILSfMPCRSRGMNSRQ>joVcIcM9kQ ��%+q{\JQ>ILjLG-BDY1afMPjLjLG�kQwMPCRZ>GJIcM ��%�
bSRB�Z>GJCRjLQ>UJgRQ>CROmM-Y`M!ILQ>jLBDjoVcQ>CROmMNVcGPVXMPYDQi\^BDjoVXM
SfMPYsCRG^SRG��lUJgfMPILSfMPCRSRGw\JQ>ILjLGpSRQ>joVcIcMwQ=\JQ>ILjLGpBDYbafMPjLjLG-kQ=BDYbhfMPIcMPYDYDQ>YDGiSRB ��%&Z>GJC�jLQejoVcQ>jLjcMFq
Z>BDGRkQ %+~$#�IcMFq|UJgfMPILSfMPCRSRG-SfMPYuCRG^SRG��N\JQ>ILjLG-SRQ>joVcIcM3\JQ>SRB`MPK!G�gRCfM�ILQ>jLBDjoVcQ>CROmM�%�BDC9jLQ>ILBDQ
Z>GJC rtgRQ>joVXMFq5Z>BDGRkQNgRCfM�ILQ>jLBDjoVcQ>CROmM���%+~u©�GJBDZX[|kQNSfMPY�CRG^SRG �-\JQ>ILjLG9BDYzafMPjLjLG;ZPAWkQ3gRCfM�ILQ>jLB �
joVcQ>CROmM,��%+qukQvZX[RB`MPILG�ZX[RQvSfMPY%CRG^SRG��N\JQ>ILjLG-BDYuafMPjLjLG � SRQ>joVcIcM�ZPAWkQvgRCfM�ILQ>jLBDjoVcQ>CROmM*%+~s�¡Y
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�uBDUJgRIcM ±�� ~ ± � �
IcMPUJBDGJCfMPK!Q>CnVcG�kQeE MPZ>BDYDK!Q>CnVcQ�Q>joVcQ>CRSRBDaRBDYDQ+MwVcgFVLVcB|B�CRG^SRB�Y`MPabQ>YDY`MdVcB �Fq ± q��^q �F~

�^Q�GJIcM gRC UJQ>CRQ>ILBDZ>G¨BDCnVcQ>ILILgFVLVcGJILQ�kQ9Z>GJCRCRQ>jLjLG¦M $��¤Q;VcgFVLVcB�UJYDB�MPYWVcILB�M�KNMPjLjcMFq_Y`M
VcQ>CRjLBDGJCRQ_CRQ>YbCRG^SRGlZ>GJILILBDjLhbGJCRSRQ>CnVcQ_jcMPI kM�$��-K!Q>CRGiY`M+ZmMPSRgFVXMlMPB{ZmMPhRB{SRQ>YDY`M+ILQ>jLBDjoVcQ>CROmM ��%
ZX[RQiZ>GJYDYDQ>UnMlBDY|CRG^SRG!MPYDY�A BDCnVcQ>ILILgFVLVcGJILQP~z��BDGRkQ �

$'& � $�� � ��� �

SRG.\JQTY`M]Z>GJILILQ>CnVcQ�kQ�rtgRQ>YDY`M_ZX[RQ=kQ�Q>ILGJUnMdVXM]SfMPY^UJQ>CRQ>IcMdVcGJILQ $��v\JQ>ILjLGeBDYnCRG^SRGR~%@�G=jLZX[RQ>KNM
Q>rtgRBW\PMPYDQ>CnVcQ+gFVcBDYDBDO>OmMPaRBDYDQ_hbQ>I]ZmMPYDZ>GJY`MPILQ=VXMPYDQ�Z>GJILILQ>CnVcQ!kQ+K!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~ ± �F~

yeMPYDY`Mi�fUJgRIcM-kQeBDK!K!Q>SRB`MdVcGl\JQ>SRQ>ILQiZX[RQ �
� � $��

� �
hbQ>I]Z>gRB �

$'& � $�� � ���
� � $�� � ±

� $��
��gRBDCRSRB�gRC9UJQ>CRQ>ILBDZ>G3CRG^SRG3BDY�Z>gRBuBDCnVcQ>ILILgFVLVcGJILQljLB`MNZX[RBDgRjLG�jLg $���kQwMPS9gRC;hbGPVcQ>CRO>B`MPYDQ

$�� ���F~��^Q+rtgRQ>joVcGpEHGJjLjLQiBDY|CRG^SRG �FqfMm\^ILQ>K!K!G �
$'& � $ � � ±

� $�� � $�� � $ �
SRG.\JQ¨jLB�kQ�E MdVLVcG gRjLG SRQ>YwhRILBDCRZ>BDhRBDG SRQ>YwZ>GJIoVcGd�¡Z>BDILZ>gRBWVcGd��\^BDIoVcgfMPYDQ	MPYDY�A BDCRUJILQ>jLjLG SRQ>YDY�A GJhbQ��
IcMPO>BDGJCfMPYDQP~ §_Q�jLQ>UJgRBDILQ>aRabQPqwSfMPYDY�A gRUJgfMPUJYDB`MPCROmM¨SRQ>YDYDQ Z>GJILILQ>CnVcBvCRQ>YDYDQ ILQ>jLBDjoVcQ>CRO>Q	� �;Q>S
� 
 �

$ $ � � $��
� & ±

� 
 � $��
� � �

SfMvZ>gRB1jLQ>UJgRQ �
$ � � $��

�
� � �	� 

� � �

$

�^QpBDCn\JQ>Z>QvEHGJjLjLQpZ>GJYDYDQ>UnMdVcG3M�$���Y�A BDCnVcQ>ILILgFVLVcGJILQ � 
.q�QwVcgFVLVcB%UJYDB%MPYWVcILB�EHGJjLjLQ>ILG-Z>GJYDYDQ>UnMdVcBM!KNMPjLjcMFqbY`MpVcQ>CRjLBDGJCRQwMPY1VcQ>ILK!BDCfMPYDQeCRGJC;BDCn\JQ>IoVcQ>CnVcQwSRQ>YDY�A �l~ #w~{jcMPILQ>aRabQwSRQ}VcQ>ILK!BDCfMdVXMpSfMPY
hfMPIoVcBWVcGJILQTZ>GJjoVcBWVcgRBWVcGeSfMPYDY`M=ILQ>jLBDjoVcQ>CROmM)%¦hbGJjoVXM�VcIcMeBRCRG^SRB���Q �eQ]SfMertgRQ>YDY`M�Z>GJjoVcBWVcgRBWVXM�SfMPY
hfMPIcMPYDYDQ>YDGNSRQ>YDYDQwSRgRQvILQ>jLBDjoVcQ>CRO>Q!hfMPILB5M ��%(hbGJjoVcQwVcIcM3BDYuCRG^SRG �3QvKNMPjLjcMF~�*uMPYDQlVcQ>CRjLBDGJCRQ
jcMPILQ>aRabQwrtgRBDCRSRBuY`M!K!Q}VdkM!SRBurtgRQ>YDY`M!hRILQ>jLQ>CnVcQ!MPY�CRG^SRG �F~�@1M!VcQ>CRjLBDGJCRQwBDC�gRjLZ>BWVXMNjcMPILQ>aRabQ
rtgRBDCRSRB�Y`MwK!Q}VdkMvSRB�rtgRQ>YDY`MwZmMPYDZ>GJY`MdVXMwBDC-hRILQ>Z>Q>SRQ>CROmM �

$ � � ±
�
$��
�
� � � � 

� � � ±

� $
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�uBDUJgRIcM ±�� ~ ±m¯'�
�¡C�K!G^SRG�MPCfMPYDGJUJGRq%jLQ�M $��¦EHGJjLjLQ�Z>GJYDYDQ>UnMdVcG;Y�A BDCnVcQ>ILILgFVLVcGJILQ � �lQ�VcgFVLVcBTUJYDBTMPYWVcILB�EHGJj��jLQ>ILG�Z>GJYDYDQ>UnMdVcBuM�KNMPjLjcMFq|VcILG.\JQ>ILQ>K!K!G-gRCfM3VcQ>CRjLBDGJCRQpBDC9gRjLZ>BWVXM�hfMPILB5MPYDY`MNK!Q}VdkM�SRB%rtgRQ>YDY`M

hRILQ>Z>Q>SRQ>CnVcQPqbQ+Z>GJj¡k �|\^B`MF~
�{MPZ>Q>CRSRG!GJIcMvgRjcMpSRQ>Y�hRILBDCRZ>BDhRBDGvSRB|jLG.\^IcMPhRhbGJjLBDO>BDGJCRQPqRVcILG.\JQ>ILQ>K!G!CRQ>Y�ZmMPjLG!UJQ>CRQ>IcMPYDQ �
$ � � $ $ � � � ±

� � 
 �
±
¯ � � �

±
� � 0#& �

� ±
� $�� � � � � � � 
 � 
 � � � � � � � 0��

Z>BDGRkQPq1Z>GJC�gRCfM�E MdVLVcGJILQpK!GJYWVcBDhRYDBDZmMdVcBW\JG $)� � q�Y`M3IcMPhRhRILQ>jLQ>CnVXMPO>BDGJCRQ3MPCfMPYDGJUJBDZmMNSRQ>YzCtg^�
K!Q>ILG;aRBDCfMPILBDG � � ��� � 
�� � � � � 0m~��_C�hRILGJaRYDQ>KNM�ZX[RQ9kQ3hRILQ>jLQ>CnVcQ-CRQ>Y�VcBDhbG;SRBTy]�_� MPhRhbQ>CfM
SRBDjLZ>gRjLjLG�kQ_rtgRQ>YDYDGiYDQ>UnMdVcGlMPY{ILBWVXMPILSRGiCRQ>YDY`M+hRILGJhfMPUnMPO>BDGJCRQ]SRQ>YbjLQ>UJCfMPYDQ=MPjLjLG^Z>B`MdVcGwMPYDY`MeZX[RBDg^�
jLgRIcMpSRQ>UJYDBsBDCnVcQ>ILILgFVLVcGJILB�~z�^Q+BDCFE MdVLVcBsUJYDBsBDCRUJILQ>jLjLB � ��������� � 0]\PMPYDUJGJCRG ± �����wQ+jLB|Z>GJK!KwgFVXMPCRGVcgFVLVcB�jLBDKwgRYWVXMPCRQmMPK!Q>CnVcQ!BDC � ±J±J± �HILBDZ>GJILSRB`MPK!G�ZX[RQ3BDYzaRBWVlhRBckg�jLBDUJCRBW�fZmMdVcBW\JG�kQNrtgRQ>YDYDG�hRBckg
\^BDZ>BDCRG MPYDY�A BDCRUJILQ>jLjLG�CRGJC^�¡BDCn\JQ>IoVcQ>CnVcQ;SRQ>YDY�A �l~ #w~ �vY�A Q}�sQ}VLVcG�SRQ>Y_ZmMPKwaRB`MPK!Q>CnVcG�SRQ>Y_aRBWVNhRBckg
jLBDUJCRBW�fZmMdVcBW\JGwjLBsE MPI kMwjLQ>CnVcBDILQehbQ>IThRILBDK!GwQ>S-BDYbjLBDjoVcQ>KNMwhfMPjLjLQ>I kMpCRQ>YDYDGljoVXMdVcG �������F~z�^gRZ>Z>Q>j��
jLBW\PMPK!Q>CnVcQijLB�jLQ>CnVcBDI kM!Y�A Q}�sQ}VLVcGNSRQ>Y�ZmMPKwaRB`MPK!Q>CnVcG!SRQ>Y�jLQ>Z>GJCRSRG�aRBWV_Q>S;BDY1jLBDjoVcQ>KNMphfMPjLjLQ>I kM
CRQ>YDYDG9joVXMdVcG � ± ���FqzQ}VcZP~¦��GJj¡k ��q�hbQ>IpgRC�aRILQ}\JQ�BDCnVcQ>Io\PMPYDYDG;SRB�VcQ>K!hbGRq�Y�A gRjLZ>BWVXM;SRQ>YDY�A GJhbQ>IcM �
O>BDGJCfMPYDQpMPZ>rtgRBDjoVcQ>I kM�Y`M-jLgRZ>Z>Q>jLjLBDGJCRQNSRB5\PMPYDGJILB_�HSRQ>Z>BDKNMPYDB�� � q ¯ q �Fq ° ~3©�Q>IlG.\t\^B`MPILQNM-rtgRQ>joVcG
BDCRZ>GJCn\JQ>CRBDQ>CnVcQ]Z>GJCn\^BDQ>CRQ]MPSRGPVLVXMPILQTgRCRG+jLZX[RQ>KNMeBDCvZ>gRBRUJYDB^BDCnVcQ>ILILgFVLVcGJILBFjLGJCRG+Z>GJYDYDQ>UnMdVcBtVcgFVo�
VcB�SRBDILQ}VLVXMPK!Q>CnVcQlMPYDY�A BDCRUJILQ>jLjLG!SRQ>YDY�A GJhbQ>IcMPO>BDGJCfMPYDQP~¥�_CRG3jLZX[RQ>KNM9�HBDCn\JQ>IoVcQ>CnVcQ.�=ZX[RQwILQmMPYDBDO>OmM
rtgRQ>joVcGNjLZ>GJhbG�kQertgRQ>YDYDGpK!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~ ±m¯ ~

§_GPVcB`MPK!G�ZX[RQ�UJYDBzBDCnVcQ>ILILgFVLVcGJILB � ��� � 
�� � � � � 0wjLGJCRG9Z>GJYDYDQ>UnMdVcBzG9M�KNMPjLjcM�G;Z>GJKwgRCRrtgRQMPYDY`M+KNMPjLjcMi\^BDIoVcgfMPYDQ=SRQ>YDY�A GJhbQ>IcMPO>BDGJCfMPYDQP~u@1MlILQ>jLBDjoVcQ>CROmMl\^BDjoVXMwSfMlgRC�UJQ>CRQ>ILBDZ>GwCRG^SRG-� � � �n��q
UJgfMPILSfMPCRSRG9\JQ>ILjLG�SRQ>joVcIcM�G9\JQ>ILjLG	BDYTafMPjLjLG�kQ�jLQ>K!hRILQ-hfMPILB]M ��%+~5@1M9Z>GJILILQ>CnVcQ-Q>ILGJUnMdVXM
SfMPY{UJQ>CRQ>IcMdVcGJILQ=jcMPI kMirtgRBDCRSRB{rtgRQ>YDY`MiZX[RQ�MdVLVcIcMm\JQ>ILjcMlSRgRQ=ILQ>jLBDjoVcQ>CRO>Q�BDC!hfMPIcMPYDYDQ>YDGRqJZ>B`MPjLZ>gRCfM
gRUJgfMPYDQpM,��%+~ *uMPYDQvZ>GJILILQ>CnVcQ�kQprtgRBDCRSRB � � � $�� ���w~N�^Q!GJIcM � �NkQpZ>GJYDYDQ>UnMdVcG-MPYDY�A BDCRUJILQ>jLjLGBDCn\JQ>IoVcQ>CnVcQiSRQ>YDY�A �l~ #w~RQ+UJYDB|MPYWVcILB|BDCnVcQ>ILILgFVLVcGJILB|jLGJCRGpZ>GJYDYDQ>UnMdVcB|MpKNMPjLjcMFqRgRCfMpZ>GJILILQ>CnVcQ+hfMPILB
MPS��
���)(fgRBDI kMvCRQ>YDY`MwILQ>jLBDjoVcQ>CROmM!SRBsEHQ>Q>SRafMPZ�������%=��Q+rtgRBDCRSRB�Mm\^ILQ>K!G �

$ � � � ��� � � � ��� � � � $��
¯ �F±



�^Q�MPS+Q>jLjLQ>I�Z>GJYDYDQ>UnMdVcG]MPYDY�A BDCRUJILQ>jLjLG¥BDCn\JQ>IoVcQ>CnVcQ=kQ5BDCn\JQ>Z>Q � 
mqdY`MTZ>GJILILQ>CnVcQ�CRQ>YDY`MTK!Q>SRQ>jLBDKNMILQ>jLBDjoVcQ>CROmMpjcMPI kMpY`MwK!Q}VdkMvSRB�rtgRQ>YDY`MvhRILQ>Z>Q>SRQ>CnVcQPqbQ+rtgRBDCRSRB �

$ � � � ±� $��
Q¥Z>GJj¡k �F\^B`M=hbQ>I � � � � 0m~u�¡YFEHgRCRO>BDGJCfMPK!Q>CnVcG�SRBFrtgRQ>joVcGiZ>BDILZ>gRBWVcGwkQTrtgRBDCRSRBRMPCfMPYDGJUJG�M�rtgRQ>YDYDGSRBDjLZ>gRjLjLGNBDC�hRILQ>Z>Q>SRQ>CROmMFqbKNMvGJIcMvBDYshRILGJaRYDQ>KNMwSRQ>B1ILBWVXMPILSRBukQ+Q>YDBDK!BDCfMdVcGR~
�_CRG�SRQ>Bu\PMPCnVXMPUJUJB%SRB5gRC�Z>BDILZ>gRBWVcG�SRB5Z>GJCn\JQ>ILjLBDGJCRQ!M��JY`MPSRSRQ>IL��SRQ>Y%VcBDhbG�Q>jcMPK!BDCfMdVcG9kQ

Z>GJjoVcBWVcgRBWVcG9SfMPY�E MdVLVcG�ZX[RQ-gRCfM��JjLZmMPY`MP�9SRB¥ILQ>jLBDjoVcQ>CRO>Q�%T� ��% hRg�kG�Q>jLjLQ>I!ILQmMPYDBDO>OmMdVXM;BDCRSRg^�
joVcILB`MPYDK!Q>CnVcQ¥Z>GJCpVcQ>Z>CRBDZX[RQ_SRBfSRQ>hbGJjLBDO>BDGJCRQ]SRBR�fYDK�jLGPVLVcBDYDBFjLgNSRBfgRC!jLBDCRUJGJYDGejLgRaRjoVcIcMdVcGR~���B�kG
E MNjLBuZX[RQwYDQi\PMPILB`MPO>BDGJCRB�SRB�VcQ>K!hbQ>IcMdVcgRIcMNjLB`MPCRGNYDQljoVcQ>jLjLQvhbQ>I=VcgFVLVcQlYDQlILQ>jLBDjoVcQ>CRO>QvSRQ>YuY`MPS^�
SRQ>I 
^jLBfGPVLVcQ>CRUJGJCRG+BDCwVXMPYRK!G^SRG�\PMPILB`MPO>BDGJCRBFSRQ>YDYDQTILQ>jLBDjoVcQ>CRO>Q_ILQ>Y`MdVcBW\JQPqnZ>GJC!Y`M=VcQ>K!hbQ>IcMdVcgRIcMFq
BDCFEHQ>ILBDGJILB|MPS-gRCfMphfMPIoVcQ+hbQ>I¥K!BDYDYDQ=hbQ>I � �p~

�NZ>GJCn\JQ>IoVcBWVcGJILB+y��d��Q>jcMPK!BDCfMdVcB�ILBDQ>CnVcIcMPCRG�CRQ>YDY`M ZmMdVcQ>UJGJILB`M SRQ>Y�VcBDhbG «N�d� � � ¬b� ���c�P�¡���c�
�!��gRYWVcBDhRY �^BDCRU¥y��d�¨Z>GJCn\JQ>IoVcQ>IuG ��y]�_�¥��~P�_C ��y]�_��kQzgRClZ>GJCn\JQ>IoVcBWVcGJILQ�y��d�¨ZX[RQ�MPZ>Z>Q}VLVXM
gRCfM"$�����VcQ>CRjLBDGJCRQTSRBFILBWEHQ>ILBDK!Q>CnVcGt�s\PMPILB`MPaRBDYDQzCRQ>Y^VcQ>K!hbGR~u@5A GJgRhRgFV¥kQTrtgRBDCRSRB^hRILGJhbGJILO>BDGJCfMPYDQ
MPYDY`M�$��%�4.L�]jLQ>Z>GJCRSRG�gRCfMNZ>GJjoVXMPCnVcQlSRB�hRILGJhbGJILO>BDGJCfMPYDBWVdkMvZX[RQwSRBDhbQ>CRSRQlSfMPY1CtgRK!Q>ILG3aRBDCfMPILBDG
BDK!hbGJjoVXMdVcG�jLgRYDY�A BDCRUJILQ>jLjLG-SRBDUJBWVXMPYDQP~p�_C	SRBDjLhbGJjLBWVcBW\JG-SRB5rtgRQ>joVcG�VcBDhbG-hRg�kG�Q>jLjLQ>IlgFVcBDYDBDO>OmMdVcG
rtgRBDCRSRB|hbQ>I]K!GJYWVcBDhRYDBDZmMPILQ]SRgRQ+jLQ>UJCfMPYDB�qFgRCRGpSRQ>B�rtgfMPYDBsjLB`MvSRBDjLhbGJCRBDaRBDYDQ_BDC�EHGJILKNMwSRBDUJBWVXMPYDQ_Q
Y�A MPYWVcILGvBDC�EHGJILKNMpMPCfMPYDGJUJBDZmMF~%�=S�Q>jLQ>K!hRBDGRqfQ>jLjLB1hbGJjLjLGJCRGNQ>jLjLQ>ILQwMPSRGJhbQ>IcMdVcB|hbQ>I_Q}�sQ}VLVcgfMPILQ
gRCfM9Z>GJCn\JQ>ILjLBDGJCRQ�SfM�Z>G^GJILSRBDCfMdVcQ3hbGJY`MdVcBe��� ���J�wM9Z>G^GJILSRBDCfMdVcQ�ZmMPIoVcQ>jLB`MPCRQ�ILQmMPYDBDO>OmMPCRSRG9Y`M
K!GJYWVcBDhRYDBDZmMPO>BDGJCRQ � �%Z>GJj��^~&x5jLBDjoVcGJCRG�\JQ>ILjLBDGJCRB]gRYWVcIcMm\JQ>YDG^Z>B]SRB ��y]�_�=q�rtgfMPYDB]BDY¥K!G^SRQ>YDYDG
��y � � � �H�=CfMPYDGJU!y�Q}\^BDZ>Q>jX�TZX[RQ!kQeQ>joVcILQ>KNMPK!Q>CnVcQe\JQ>YDG^Z>Q+Q>S	kQ+SRBDjLhbGJCRBDaRBDYDQ=jLGPVLVcGpY`MwEHGJILKNM
SRB�Z>BDILZ>gRBWVcGvBDCnVcQ>UJIcMdVcGR~
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�=y]�_� ZX[RQ!MPaRaRB`MPK!G3Q>jcMPK!BDCfMdVcG�[fMPCRCRG�Y�A BDCRZ>GJCn\JQ>CRBDQ>CnVcQpSRBuE MPI�gRjLG-SRB%BDCnVcQ>ILILgFVLVcGJILB%afM �
jcMdVcB�jLg�VcIcMPCRjLBDjoVcGJIiaRBDhbGJY`MPILB�q�ZX[RQN\JQ>CRUJGJCRG9hbGJIoVXMdVcBzSfMPYDY�A BDCnVcQ>ILSRBDO>BDGJCRQvMPYDY`M-jcMdVcgRIcMPO>BDGJCRQ!Q
\^BDZ>Q}\JQ>ILjcMF~ ��gRQ>joVcG;IcMPhRhRILQ>jLQ>CnVXM;gRC�YDBDK!BWVcQvMPYDY`M�\JQ>YDG^Z>BWVdkM-SRB�Z>GJCn\JQ>ILjLBDGJCRQ3hbGJBDZX[|kQPq%Z>GJK!Q
jcMPhRhRB`MPK!GRqtgRCNVcIcMPCRjLBDjoVcGJI�BDK!hRBDQ>UnM�VcQ>K!hRBbILQ>Y`MdVcBW\PMPK!Q>CnVcQ]YDgRCRUJ[RB{hbQ>I�gRjLZ>BDILQ=SfMPYDY`M+jcMdVcgRIcM �
O>BDGJCRQP~5@5A MPYWVcQ>ILCfMdVcBW\PM+SRB{E MPI�gRjLGwSRBbBDCnVcQ>ILILgFVLVcGJILBbafMPjcMdVcBbjLg��%x * hRILQ>jLQ>CnVXMpMPYWVcILBfhRILGJaRYDQ>K!B�q
YDQ>UnMdVcB�MPYDY�A BDK!hbQ>SRQ>CROmMlSRQ>B#�%x *�Q+SRQ>YDYDQ�ILQ>jLBDjoVcQ>CRO>QiCRQ>Z>Q>jLjcMPILBDQihbQ>I]hbGJY`MPILBDO>OmMPILYDB�~

�_C¨VcBDhbG�SRB]y]�_� ZX[RQ�CRGJC�ILBDjLQ>CnVcQ-SRB¥rtgRQ>joVcB]hRILGJaRYDQ>K!B�kQ-rtgRQ>YDYDG�ZX[RQ�jLGJjoVcBWVcgRBDjLZ>Q-BDY
UJQ>CRQ>IcMdVcGJILQ=SRB{VcQ>CRjLBDGJCRQ $���Z>GJC3UJQ>CRQ>IcMdVcGJILBbSRBbZ>GJILILQ>CnVcQ�hbGJjoVcBbBDCNZ>B`MPjLZ>gRCRGwSRQ>BbIcMPK!B{SRQ>YDY`M
ILQ}VcQ %T� ��%+q1Q3ZX[RQ�MPSRGJhbQ>IcM�BDCnVcQ>ILILgFVLVcGJILB�BDC�YDGJUJBDZmM�x��T@5q%MdVLVcIcMm\JQ>ILjLG9B�rtgfMPYDBzYDQ!Z>GJILILQ>CnVcB
hbGJjLjLGJCRG¨Q>jLjLQ>ILQ�BDCRSRBDILBDO>OmMdVcQ-\JQ>ILjLG�Y�A GJhRhbGJIoVcgRCRG CRG^SRG SRQ>YDY`M�ILQ}VcQPq_G \JQ>ILjLG�KNMPjLjcMF~�@�G
jLZX[RQ>KNMpSRB�hRILBDCRZ>BDhRBDGvSRBsVXMPYDQeZ>BDILZ>gRBWVcG-kQeK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~ ± �^~

��GJK!Q=jLB{\JQ>SRQPqRZ>B`MPjLZ>gRCRGwSRQ>UJYDB{BDCnVcQ>ILILgFVLVcGJILB{hRg�kGwQ>jLjLQ>ITZX[RBDgRjLGwjLgRYbCRG^SRG �
	 � SRQ>YDY`M+ILQ}VcQ
%T� ��% G3jLg�SRBugRCfM3ILQ>jLBDjoVcQ>CROmM�SRB�\PMPYDGJILQ � ��� �w~ +x&E MPZ>BDYDQ+\JQ>SRQ>ILQpZX[RQvY`MNILQ>jLBDjoVcQ>CROmM3\^BDjoVXM
UJgfMPILSfMPCRSRG=SfMPYDY�A BDCnVcQ>ILILgFVLVcGJILQ5\JQ>ILjLG�BDYtCRG^SRG � 	 � kQ�MPCRZX[|A Q>jLjcMehfMPILB^M ������%+~ �¡CFE MdVLVcB�qdZ>GJK!Q_kQ
E MPZ>BDYDQ¥\JQ>ILBW�fZmMPILQ=ILQ>Y`MdVcBW\PMPK!Q>CnVcQPqtMPSNQ>jLQ>K!hRBDGRqFMPY{CRG^SRG � 0TBDYfZ>BDILZ>gRBWVcGiQ>rtgRBW\PMPYDQ>CnVcQlkQ_rtgRQ>YDYDGSRB|�fUJgRIcM ±�� ~ ± �F~

�^BT\JQ>SRQ�SfM;VXMPYDQ3�fUJgRIcM�ZX[RQ�Y`M9ILQ>jLBDjoVcQ>CROmM��P\^BDjoVXMP��SfMPY¥UJQ>CRQ>IcMdVcGJILQ-SRB¥Z>GJILILQ>CnVcQ�ZX[RQ
MPYDBDK!Q>CnVXMiVXMPYDQ�CRG^SRG-kQ � � ��� �w~5@�GpjoVcQ>jLjLG�kQ�\JQ>ILGphbQ>I¥UJYDB|MPYWVcILBsCRG^SRB�~z�^QeGJIcMpMPK!K!Q}VLVcB`MPK!G
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�uBDUJgRIcM ±�� ~ ± � �
ZX[RQ�Y�A BDCnVcQ>ILILgFVLVcGJILQ;ZX[RQ�kQ9Z>GJYDYDQ>UnMdVcG�MPY�CRG^SRG � ��jLB`M BDC hbGJjLBDO>BDGJCRQ�VXMPYDQ9SfM�Z>GJYDYDQ>UnMPILQ�BDYUJQ>CRQ>IcMdVcGJILQiMPYDY`MlILQ}VcQPqfY`MvZ>GJILILQ>CnVcQ+CRQ>YDY`MwILQ>jLBDjoVcQ>CROmM�� �TjcMPI kMpgRUJgfMPYDQ+M �

��� � ±
� �

Q+Y`MlVcQ>CRjLBDGJCRQiMPYDY�A gRjLZ>BWVXMwSRQ>YDY�A GJhbQ>IcMPO>BDGJCfMPYDQ �
$ � � ��� 
 ��� � � � 
� �

�^Q!BDCn\JQ>Z>Q!Y�A BDCnVcQ>ILILgFVLVcGJILQ � �NkQpZX[RBDgRjLG�jLgRYDY`M�ILQ>jLBDjoVcQ>CROmM � ��� � QNMPS	Q>jLjLQ>ILQNZ>GJYDYDQ>UnMdVcG-MPYDY`MILQ}VcQvkQ�BDCn\JQ>Z>Q+BDYbUJQ>CRQ>IcMdVcGJILQeZX[RQ+MPYDBDK!Q>CnVXM � 
.qskQ�E MPZ>BDYDQ]\JQ>SRQ>ILQ+ZX[RQ+Y`MlZ>GJILILQ>CnVcQeBDC�� ��jcMPI kMY`MwK!Q}VdkMvSRB�rtgRQ>YDY`MvhRILQ>Z>Q>SRQ>CnVcQPqbQ+rtgRBDCRSRB|Y`MwVcQ>CRjLBDGJCRQ+BDC�gRjLZ>BWVXMpjcMPI kM �
$ � � ��� 
 ��� � � � 
� � �

±
�

� Q>SRB`MPK!G�Z>GJj¡k ��ZX[RQ�B�UJQ>CRQ>IcMdVcGJILB�Z>GJYDYDQ>UnMdVcB�MPB�CRG^SRB � 
�� � ��� � 0vZ>GJK!hfMPBDGJCRG�CRQ>YDY`M-VcQ>CRjLBDGJCRQS|A gRjLZ>BWVXM�Z>GJCphbQ>jLBRZX[RQ+kQTZ>B`MPjLZ>gRCRG+Y`M=K!Q}VdkM�SRBRrtgRQ>YDYDG�SRQ>YRCRG^SRGeSRBFBDCRSRBDZ>QTBDK!K!Q>SRB`MdVXMPK!Q>CnVcQ
hRBckg�Q>YDQ}\PMdVcGR~5�¡Y�Z>BDILZ>gRBWVcG�kQ+rtgRBDCRSRB�gRC-Z>GJCn\JQ>IoVcBWVcGJILQiSRBDUJBWVXMPYDQ���MPCfMPYDGJUJBDZ>GiM ¯ aRBWVm~

��GJK!QvMPZ>Z>Q>CRCfMdVcGRq|UJYDB1BDCnVcQ>ILILgFVLVcGJILB�BDC�VXMPYDQlZ>BDILZ>gRBWVcGNjLGJCRG�ILQmMPYDBDO>OmMdVcB1Z>GJC9hbGJIoVcQwx��T@5q
Z>B`MPjLZ>gRCfM�SRQ>YDYDQ!rtgfMPYDB]kQ!Z>GJjoVcBWVcgRBWVXM�SfM�gRCfM�Z>GJhRhRB`M-SRBzVcIcMPCRjLBDjoVcGJIiMPZ>Z>GJhRhRB`MdVcB�q�Z>GJK!Q!K!Gd�
joVcIcMdVcG�BDC��fUJgRIcM ±�� ~ ± ° ~N�¡YzjLQ>UJCfMPYDQ!SRB5VcQ>CRjLBDGJCRQNMPhRhRYDBDZmMdVcG-MPYDY`M�afMPjLQ!SRQ>YzVcIcMPCRjLBDjoVcGJI"* �
SRBs�fUJgRIcMwE MFARjLB�ZX[RQ+Y`MwZ>GJILILQ>CnVcQ (fgRBDjLZmMvCRQ>YDYDGvjoVcQ>jLjLG!VcIcMPCRjLBDjoVcGJI>qFQ+rtgRBDCRSRBs\JQ>ILjLG!KNMPjLjcMFqfG
CRQ>Y{VcIcMPCRjLBDjoVcGJI)*��lq^ZX[RQeMPYDBDK!Q>CnVXM+BDY{ILQ>Y`MdVcBW\JGiCRG^SRGlSRQ>YDY`MiILQ}VcQ %T� ��%+~ +x�ZX[RB`MPILGlZX[RQ�BDC!VXMPYDQ
Z>BDILZ>gRBWVcG3Y`MNZ>GJILILQ>CnVcQvCRGJC9\^BDQ>CRQwKNMPBuBDCnVcQ>ILILGPVLVXMFqsKNMNjLQ>K!hRYDBDZ>Q>K!Q>CnVcQwBDCRZmMPCfMPY`MdVXM!jLg�gRCRG
GpY�A MPYWVcILGvSRQ>B�SRgRQ+IcMPK!B�~

©�Q>I_gRC|A MPCfMPYDBDjLBsSRQ}VLVXMPUJYDB`MdVXMlSRB|VXMPYDQejo¢]BWVcZX[|qfjLB�Z>GJCRjLgRYWVcB�YDQeILQ}EHQ>ILQ>CRO>Q�� ���1G�� ° ��~
¯ � �



TB TA

VRVi

Re

-VEE

verso il nodo i-mo 
della rete R-2R
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�^Q]BDYRjLQ>UJCfMPYDQ_MPCfMPYDGJUJBDZ>G�SfM+Z>GJCn\JQ>IoVcBDILQikQ¥SRBDjLhbGJCRBDaRBDYDQTMPYDY�A gRjLZ>BWVXM�SRBfgRC!jLBDjoVcQ>KNMeSRBb�FMPK!hRYDQ��
�=CRS^�/._GJYDS|q Y`M¥Z>GJCn\JQ>ILjLBDGJCRQ�hRg�kG_Q>jLjLQ>ILQ�ILQmMPYDBDO>OmMdVXMTBDCe\PMPILBnK!G^SRB�~1y�BJrtgRQ>joVcB�qPBDYJhRBckgejLQ>K!hRYDBDZ>Q
Q>SiQ>Z>GJCRGJK!BDZ>Gi� MPCRZX[RQzjLQzhRILGJafMPaRBDYDK!Q>CnVcQ%BDYPhRBckg�YDQ>CnVcGt�ukQ5rtgRQ>YDYDG]ZX[RQ5E M¥gRjLG]SRBJgRCiZ>GJCnVXMdVcGJILQPq
gRC y]�_��Q>S gRC¦Z>GJK!hfMPIcMdVcGJILQP~ �¡Y]hRILBDCRZ>BDhRBDG�jLg Z>gRB¥VXMPYDQ�Z>BDILZ>gRBWVcG	jLB]afMPjcM¦kQ�rtgRQ>YDYDG	SRB
UJQ>CRQ>IcMPILQPqdE MPZ>Q>CRSRG�gRjLG=SRQ>YtZ>GJCnVXMdVcGJILQPqPgRCfM_jLQ>rtgRQ>CROmM�SRBtCtgRK!Q>ILB^aRBDCfMPILB�q SRQ>YtCtgRK!Q>ILG=SRBtaRBWV
ZX[RQ]jLBRBDCnVcQ>CRSRQ]MPSRGJhbQ>IcMPILQ¥hbQ>I5Y`M�Z>GJCn\JQ>ILjLBDGJCRQPqthfMPIoVcQ>CRSRG+SfMeO>Q>ILGRqJ�fCRGiMPYFKNMPjLjLBDK!G=\PMPYDGJILQ
ZX[RQiBDY�CtgRK!Q>ILG!SRQ>B1aRBWV]Z>GJCRjLQ>CnVcQP~ *uMPYDQeCtgRK!Q>ILG!\^BDQ>CRQ+Z>GJCn\JQ>IoVcBWVcGNSfMPY1y]�_� BDC-gRC�YDBW\JQ>YDYDG
SRB{VcQ>CRjLBDGJCRQ=Q=rtgRQ>joVcG�kQ=hbGJBbZ>GJCFEHILGJCnVXMdVcGlSfMPYbZ>GJK!hfMPIcMdVcGJILQ_Z>GJC3BDY{jLQ>UJCfMPYDQ=ZX[RQ�jLBbSRQ>jLBDSRQ>IcM
Z>GJCn\JQ>IoVcBDILQP~z�=K!K!Q}VLVcQ>CRSRGvZX[RQ+rtgRQ>joVcGpjLB`MwhbGJjLBWVcBW\JGvQ�ZX[RQ+Q>jLjLG!jLB`MwMPhRhRYDBDZmMdVcGvMPYDY�A BDCRUJILQ>jLjLG
CRGJC^�¡BDCn\JQ>IoVcQ>CnVcQ¥SRQ>YFZ>GJK!hfMPIcMdVcGJILQPqnMPY^Z>gRBFBDCRUJILQ>jLjLGeBDCn\JQ>IoVcQ>CnVcQ+kQ�BDCn\^B`MdVXM=Y�A gRjLZ>BWVXM_SRQ>Yfy]�_�=q
BDY5jLQ>UJCfMPYDQpBDC�gRjLZ>BWVXM�SfMPY5Z>GJK!hfMPIcMdVcGJILQvjcMPI kM�hbGJjLBWVcBW\JG��fCRG�M-rtgfMPCRSRG�BDY5CtgRK!Q>ILG�aRBDCfMPILBDG
UJQ>CRQ>IcMdVcG=SfMPYtZ>GJCnVXMdVcGJILQ�CRGJCljLB`M¥VXMPYDQ�SfM]E MPI1jLB^ZX[RQ�BDYnjLQ>UJCfMPYDQTMPYDY�A gRjLZ>BWVXM¥SRQ>Y^y]�_��jLgRhbQ>ILB^BDC
MPK!hRBDQ>O>OmM_BDY^jLQ>UJCfMPYDQ�SfM=Z>GJCn\JQ>IoVcBDILQP~���gfMPYDGJIcM_BDCn\JQ>Z>Q¥BDYtZ>GJCFEHILGJCnVcG�SRB`M=gRC|A gRjLZ>BWVXM=CRQ>UnMdVcBW\PMFq
gRC�GJhRhbGJIoVcgRCRG!jLQ>UJCfMPYDQiaRYDG^Z>ZmMvBDY�Z>GJCnVXMdVcGJILQP~T�¡Y1CtgRK!Q>ILG!YDQ}VLVcGNMPYDY�A gRjLZ>BWVXMwSRQ>Y�Z>GJCnVXMdVcGJILQlM
rtgRQ>joVcG3hRgRCnVcG;kQigRCfM!joVcBDKNM�� MPhRhRILGJjLjLBDKNMdVXMphbQ>I_Q>Z>Z>Q>jLjLGt�_SRQ>Y�jLQ>UJCfMPYDQiSfM!Z>GJCn\JQ>IoVcBDILQP~_@�G
jLZX[RQ>KNMpSRB|EHgRCRO>BDGJCfMPK!Q>CnVcG-kQ+rtgRQ>YDYDGvK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~ ±�� ~

�_ClBDK!hRgRYDjLG¥SRBnZ>YDQmMPI�ILQ>jLQ}VLVXM_BDYJZ>GJCnVXMdVcGJILQzaRBDCfMPILBDGRq.ZX[RQ�Z>GJCnVXM_BDYJCtgRK!Q>ILG_SRBnBDK!hRgRYDjLBPZX[RQ
\JQ>CRUJGJCRG3SfMPY1Z>YDG^Z��{~_@5A gRjLZ>BWVXM!SRQ>Y�Z>GJCnVXMdVcGJILQNkQirtgRBDCRSRB�gRC�CtgRK!Q>ILG3aRBDCfMPILBDGpZX[RQwMPgRK!Q>CnVXM
YDBDCRQmMPILK!Q>CnVcQ-�HCRQ>Y%CRGJjoVcILG-ZmMPjLGRq1BDC9Z>gRBzMPaRaRB`MPK!G3BDhbGPVcBDO>OmMdVcG ¯ aRBWVmq�Y�A gRjLZ>BWVXMN\PMPILBDQ>I kM3SfM �
M ± �J��~ ��gRQ>joVcG�CtgRK!Q>ILG�aRBDCfMPILBDGN\^BDQ>CRQpZ>GJCn\JQ>IoVcBWVcG�SfMPYzy]�_� BDC�gRC	jLQ>UJCfMPYDQvSRB%VcQ>CRjLBDGJCRQ
� q{hRILGJhbGJILO>BDGJCfMPYDQeMPY1CtgRK!Q>ILG!aRBDCfMPILBDGpjoVcQ>jLjLGRqbjLQ>Z>GJCRSRG3gRCfMpZ>GJjoVXMPCnVcQlSRB1hRILGJhbGJILO>BDGJCfMPYDBWVdkM
CRGPVXMFqnSRBDhbQ>CRSRQ>CnVcQ¥SfMPYDYDQ�ZmMPIcMdVLVcQ>ILBDjoVcBDZX[RQ¥SRQ>Yfy]�_�=~n@1M=VcQ>CRjLBDGJCRQ � \^BDQ>CRQ¥hbGJBFZ>GJCFEHILGJCnVXMdVXMFq
VcIcMPK!BWVcQlBDY�Z>GJK!hfMPIcMdVcGJILQp�=q|Z>GJC9Y`M!VcQ>CRjLBDGJCRQvSfM�Z>GJCn\JQ>IoVcBDILQPq $!0 ~/�uBDCRG-M3ZX[RQ�kQ�$!0 � $pq
Y�A gRjLZ>BWVXM!SRQ>YuZ>GJK!hfMPIcMdVcGJILQijcMPI kM3MPYWVXMF~_y�B�Z>GJCRjLQ>UJgRQ>CROmM�Y�A BDCRhRgFV=a;SRQ>YDY`MphbGJIoVXMN��§=y(jcMPI kM
MPYWVcG!Q>S;B1jLQ>UJCfMPYDB1SRB�Z>YDG^Z���Z>GJCnVcBDCtgRQ>IcMPCRCRG�MpE MPILQlMm\PMPCROmMPILQlBDY�Z>GJCnVXMdVcGJILQP~=�^B�CRGPVcB1ZX[RQ $!0
CRGJC!hbGPVcI kM+jLgRhbQ>IcMPILQ_BDYfKNMPjLjLBDK!G�\PMPYDGJILQ¥ZX[RQ � hRg�kGlMPjLjLgRK!Q>ILQPqFZX[RQ_CRQ>Y{CRGJjoVcILGiQ>jLQ>K!hRBDGiSRB
gRC�Z>GJCnVXMdVcGJILQ�MlrtgfMdVLVcILGvaRBWV�\PMPYDQ ± ��$��1qFSRG.\JQ $��	kQ=Y`M+VcQ>CRjLBDGJCRQ�SRBbEHGJCRSRGwjLZmMPY`MlSRQ>Y|y]�_�=~

��gfMPCRSRG � jLgRhbQ>IcM $!0 qFY�A gRjLZ>BWVXMiSRQ>YsZ>GJK!hfMPIcMdVcGJILQ]\PMwMPYbYDBW\JQ>YDYDGiafMPjLjLGwQ>S�BDYbUnMdVcQ=��§=y
\^BDQ>CRQeMPS�Q>jLjLQ>ILQ+SRBDjcMPaRBDYDBWVXMdVcGR~ #�IcMlBDYbZ>YDG^Z��!jLB�MPILILQ>joVXMwQ>S�BDYsCtgRK!Q>ILGwaRBDCfMPILBDGwhRILQ>jLQ>CnVcQ+jLgRB
ZmMPCfMPYDB1SRB1GJgFVchRgFV�Z>GJILILBDjLhbGJCRSRQlMPY�CtgRK!Q>ILGNaRBDCfMPILBDG!BDK!K!Q>SRB`MdVXMPK!Q>CnVcQ�hRBckg�MPYWVcG;�HSRB ± aRBWV��
SRQ>Y|\PMPYDGJILQeaRBDCfMPILBDGwSRB $!0d~

¯ �P¯
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�uBDUJgRIcM ±�� ~ ±�� �
§_GPVcB`MPK!GNZX[RQwVXMPYDQlZ>GJCn\JQ>IoVcBWVcGJILQ�kQvMd�sQ}VLVcG3SfM3gRC��JQ>ILILGJILQwSRBurtgfMPCnVcBDO>OmMPO>BDGJCRQ>��YDQ>UnMdVcG

MPY]CtgRK!Q>ILG SRB_aRBWVNMPSRGJhbQ>IcMdVcGR~ @5A Q>ILILGJILQ�kQ�VcBDhRBDZmMPK!Q>CnVcQ-gRUJgfMPYDQ�M	K!Q}VdkM	SRQ>Y_aRBWVNK!Q>CRG
jLBDUJCRBW�fZmMdVcBW\JGR~���GJj¡k �eMPS&Q>jLQ>K!hRBDGRq=MPK!K!Q}VLVcQ>CRSRG�SRBeMm\JQ>ILQ�gRC&��y+�#M ¯ aRBWVmq_Z>GJC&gRCfM
ILBDjLGJYDgRO>BDGJCRQ�SRB ± aRBWV � ± ���wK � qRY�A Q>ILILGJILQejcMPI kMvSRB������ ��$!~

��gRQ>joVcGiVcBDhbGeSRB{��y+�&kQ]BDCnVcILBDCRjLQ>ZmMPK!Q>CnVcQ]YDQ>CnVcGR~5�^Q_BDCFE MdVLVcBFY�A BDK!hRgRYDjLG"$!0¥BDCpBDCRUJILQ>jLjLG!kQ
\^BDZ>BDCRGwMPY{EHGJCRSRGwjLZmMPY`MFq^G^Z>Z>GJILILQ>IcMPCRCRGwrtgfMPjLB ± �+BDK!hRgRYDjLB{SRBbZ>YDG^Z��pQ>S-MPYWVcILQ}VLVXMPCnVcB{Z>GJCFEHILGJCnVcB
hbQ>I_ILQmMPYDBDO>OmMPILQeY`MvZ>GJCn\JQ>ILjLBDGJCRQP~]�^QiBDY�CtgRK!Q>ILG!SRB1aRBWV¥EHGJjLjLQ ± �wQ�$!0�EHGJjLjLQ+\^BDZ>BDCRG!MPY�EHGJCRSRG
jLZmMPY`MFq5SRG.\^ILQ>K!K!G�MPjLhbQ}VLVXMPILQ ¯ � �	��BDK!hRgRYDjLB�SRBTZ>YDG^Z��{~ �^Q�Y`M�EHILQ>rtgRQ>CROmM�SRQ>YTZ>YDG^Z���EHGJjLjLQ
���vCRj>qfSRG.\^ILQ>K!K!G!MPjLhbQ}VLVXMPILQ+Z>BDILZmM������ �"! hbQ>I]GPVLVcQ>CRQ>ILQ+gRCfMpZ>GJCn\JQ>ILjLBDGJCRQP~
�_C�Z>BDILZ>gRBWVcGlZX[RQPqRhRgRI�afMPjcMPCRSRGJjLB�qFZ>GJK!Q=BDY{hRILQ>Z>Q>SRQ>CnVcQPqfjLgRYDY�A BDSRQmMiSRQ>YsZ>GJCFEHILGJCnVcGwSRQ>YsYDB �

\JQ>YDYDG_SRBnVcQ>CRjLBDGJCRQ�Z>GJCiVcgFVLVXM_gRCfM_jLQ>ILBDQ�SRBtYDBW\JQ>YDYDBJSRBnVcQ>CRjLBDGJCRQ�UJQ>CRQ>IcMdVcB^SfM_gRCwy]�_�=qdILQmMPYDBDO>OmM
YDG]joVcQ>jLjLG�jLZ>GJhbG=BDC+VcQ>K!hRBnK!GJYWVcG¥BDCFEHQ>ILBDGJILB�qnkQ�rtgRQ>YDYDG]CRGPVcG_Z>GJK!Qz�J��y+�	MPSwMPhRhRILGJjLjLBDKNMPO>BDGJCRB
jLgRZ>Z>Q>jLjLBW\JQ>�RqbSRBDjLZ>gRjLjLGNCRQ>YDY`MwhRILGJjLjLBDKNMwjLQ>O>BDGJCRQP~
���
	��
	�� ��������� �����*�!�
	�	�(
� ��� (/���'(�	�&*���� �	�	�(��� 
©�Q>I�Z>GJK!hRILQ>CRSRQ>ILQ;BDY_hRILBDCRZ>BDhRBDG�jLg Z>gRBlkQ;afMPjcMdVcG�rtgRQ>joVcG���y+�=qTMPK!K!Q}VLVcB`MPK!G�SRB_\JGJYDQ>I
Z>GJCn\JQ>IoVcBDILQeBDC3aRBDCfMPILBDGlgRC�CtgRK!Q>ILGvZ>GJK!hRILQ>jLGwVcIcM �wQ ± �^qRMPS�Q>jLQ>K!hRBDGwBDYbCtgRK!Q>ILG � ~ �^~z§_Q>Y
K!Q}VcG^SRGvSRQ>jLZ>ILBWVLVcGvBDC�hRILQ>Z>Q>SRQ>CROmM!CRGJBsE MPZ>Z>B`MPK!GwMm\PMPCROmMPILQ+gRC-Z>GJCnVXMdVcGJILQPqRhfMPIoVcQ>CRSRGpSfM��Fq
Z>GJCFEHILGJCnVXMPCRSRG�Y�A gRjLZ>BWVXM-MPCfMPYDGJUJBDZmMNZ>GJC	BDY%CtgRK!Q>ILGR~!�¡Y5Z>GJCFEHILGJCnVcG-\^BDQ>CRQphRILBDKNM3Q}�sQ}VLVcgfMdVcG
Z>GJC�BDY|CtgRK!Q>ILG��Fq{hbGJB�Z>GJC�Y�A ± Qe\^B`MpSRBDZ>Q>CRSRGp�fCRG3M �F~��¡Y1CtgRK!Q>ILG!SRB1Z>GJCFEHILGJCnVcB�qRQirtgRBDCRSRB
SRB�Z>BDZ>YDB|SRB�Z>YDG^Z��{q�kQ ± �F~z�=K!K!Q}VLVcB`MPK!GlSRB|E MPILQ+BDY|Z>GJCFEHILGJCnVcG!BDC-K!G^SRGvSRBW\JQ>ILjLGRq{hbGJCRQ>CRSRG^Z>B
Z>BDGRkQeYDQejLQ>UJgRQ>CnVcB1SRGJKNMPCRSRQ �

��� kQzBDYJCtgRK!Q>ILG_KNMPUJUJBDGJILQuG_gRUJgfMPYDQ_�����|SRQ>YDY`MTK!Q}VdkM]SRQ>YnIcMPCRUJQ5VcGPVXMPYDQ��9�HZ>BDGRkQ5SRB � ��~%�^QzY`M
ILBDjLhbGJjoVXM!kQ=hbGJjLBWVcBW\PMFqtBDYf\PMPYDGJILQikQ=Z>GJK!hRILQ>jLGiVcIcM � Q ± �3�HQ>joVcILQ>K!GwjLgRhbQ>ILBDGJILQ=Q>jLZ>YDgRjLGt� 

MPYWVcILBDK!Q>CnVcBfQ>jLjLG-kQ=Z>GJK!hRILQ>jLGwVcIcM �lQ � ~5§_Q>YshRILBDK!GlZmMPjLGvBDY{aRBWVThRBckgNjLBDUJCRBW�fZmMdVcBW\JGlSRQ>Y
CtgRK!Q>ILGpZ>Q>ILZmMdVcG�kQ ± qfCRQ>Y�jLQ>Z>GJCRSRG �

� � §_Q>Y5ZmMPjLG�BDC9Z>gRB5BDY%hRILBDK!G3aRBWV+jLB`M�ILBDjLgRYWVXMdVcG3Q>jLjLQ>ILQ ± q���kQvBDY%CRGJjoVcILG-ZmMPjLGRq1hbGJBDZX[|kQvBDY
CRGJjoVcILG�CtgRK!Q>ILG�kQ � ~ �J�_Z>GJCFEHILGJCnVcB`MPK!G3BDY�CtgRK!Q>ILG-Z>GJC�BDY1\PMPYDGJILQlZX[RQpSRBW\^BDSRQvM3K!Q}VdkM
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�uBDUJgRIcM ±�� ~ ± � �
BDY5IcMPCRUJQ;� � � ± �n��q1Z>BDGRkQpZ>GJC ± �^~-�^Q!BDY5ILBDjLgRYWVXMdVcG-SRQ>Y�Z>GJCFEHILGJCnVcG�kQ!hbGJjLBWVcBW\JG��HCtgRK!Q>ILG
� ± �J�_BDY�jLQ>Z>GJCRSRG�aRBWV�SRQ>Y%CtgRK!Q>ILG-Z>Q>ILZmMdVcG�kQ ± q�MPYWVcILBDK!Q>CnVcB�kQ��F~i�¡CFE MdVLVcBuCRGPVcB`MPK!G
ZX[RQ ± �	�+0�� ±J± ����
>~��=K!K!Q}VLVcB`MPK!G�ZX[RQ3BDYzILBDjLgRYWVXMdVcG-SRQ>Y�Z>GJCFEHILGJCnVcG;jLB`M�CRQ>UnMdVcBW\JG�Q
ZX[RQirtgRBDCRSRB|BDY|jLQ>Z>GJCRSRGNaRBWV¥jLB`M �Fq{MPYDYDGJIcM �

� � ��GJCFEHILGJCnVcB`MPK!G3BDYuCtgRK!Q>ILG-Z>GJC�rtgRQ>YDYDG�ZX[RQpSRBW\^BDSRQvM3K!Q}VdkM3BDYuIcMPCRUJQ � � ± �^q|Z>BDGRkQwZ>GJC
± �F~��^QeBDY|ILBDjLgRYWVXMdVcGwSRQ>Y�Z>GJCFEHILGJCnVcG�kQehbGJjLBWVcBW\JG��HZ>BDGRkQeBDYsCtgRK!Q>ILG-kQ � ± �n��BDYsVcQ>ILO>GpaRBWV
kQ ± qfMPYWVcILBDK!Q>CnVcB{Q>jLjLG-kQ �F~%�¡CFE MdVLVcB ± � �+0 � ± � ± ��
m~z§_Q>YsCRGJjoVcILGpZmMPjLGwVcILG.\JQ>ILQ>K!GpZX[RQeBDY
VcQ>ILO>G!aRBWV+kQ �

� � ��GJCFEHILGJCnVcB`MPK!G�BDCF�fCRQ�BDY�CtgRK!Q>ILG9Z>GJC¨rtgRQ>YDYDG;ZX[RQ�SRBW\^BDSRQ�M�K!Q}VdkM;BDY�IcMPCRUJQ�� � � ± �n��q
Z>BDGRkQ_Z>GJC �F~z�^Q�BDY{ILBDjLgRYWVXMdVcGiSRQ>YsZ>GJCFEHILGJCnVcG3kQ=hbGJjLBWVcBW\JGRq^BDY{rtgfMPIoVcGwaRBWV�SRG.\^I kMlQ>jLjLQ>ILQ ± q
MPYWVcILBDK!Q>CnVcBbQ>jLjLG�kQ��F~z§_Q>Y�CRGJjoVcILG!Q>jLQ>K!hRBDGpBDY|aRBWV+kQ �

� rtgRQ>joVcGvhRgRCnVcGlY`M+Z>GJCn\JQ>ILjLBDGJCRQwkQ]VcQ>ILK!BDCfMdVXMF~u�¡Y{CtgRK!Q>ILGlSRBbZ>GJCFEHILGJCnVcB1kQ_joVXMdVcGljLGJYDG ¯ q
MPCRO>BDZX[|kQ ± �F~5��B`MPjLZ>gRCNZ>GJCFEHILGJCnVcGiQ}�sQ}VLVcgfMdVcGlSRQ}VcQ>ILK!BDCfMeBDYF\PMPYDGJILQ¥SRB{gRCRGiSRQ>B{aRBWVmqtM+Z>GJK!BDC^�
Z>B`MPILQlSfMNrtgRQ>YDYDGNhRBckg�jLBDUJCRBW�fZmMdVcBW\JG!�fCRG�MNrtgRQ>YDYDGNK!Q>CRGNjLBDUJCRBW�fZmMdVcBW\JGR~��^B�hRg�kG�SRBDK!GJjoVcIcMPILQ
BDCpUJQ>CRQ>IcMPYDQ¥ZX[RQ]Y`M�Z>GJCn\JQ>ILjLBDGJCRQ_SRBRgRC!CtgRK!Q>ILG+SRB{§ aRBWV5Z>GJC!rtgRQ>joVcGijLBDjoVcQ>KNMeILBDZX[RBDQ>SRQ¥jLGJYDG
§�Z>GJCFEHILGJCnVcBsQ�CRGJC�hRBckg � � qFZ>GJK!Q�CRQ>YsZmMPjLGvhRILQ>Z>Q>SRQ>CnVcQP~��=S�Q>jLQ>K!hRBDGRqFhbQ>ITgRC�CtgRK!Q>ILGvSRB
± �NaRBWV�BDY�CtgRK!Q>ILG�SRQ>B%Z>GJCFEHILGJCnVcBTkQ ± �3MPCRO>BDZX[|kQ � � 
 � ¯ � � �F~+@�G�jLZX[RQ>KNM�SRBuKNMPjLjLBDKNMNSRQ>Y
Z>BDILZ>gRBWVcG-kQeK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~ ± �F~

�^B�BDCRBDO>B`M�Z>GJC�Y�A BDK!hbGJjoVXMPILQvB�aRBWVlMPYDY�A BDCRUJILQ>jLjLG�SRQ>Y�y]�_��BDC�K!G^SRG�ZX[RQNjLGJYDG�BDY5aRBWVlhRBckg
jLBDUJCRBW�fZmMdVcBW\JG�� �NjLB`M ± ~�@5A gRjLZ>BWVXM�SRQ>Y]y]�_��kQ-rtgRBDCRSRB¥gRCfM9VcQ>CRjLBDGJCRQ-Z>GJILILBDjLhbGJCRSRQ>CnVcQ�MPY
CtgRK!Q>ILG ± ������� � �+0.~z�^B{Z>GJCFEHILGJCnVXM�$��uZ>GJC�$!0 ~z�^Q $!0 � $��uY`M+YDGJUJBDZmM�SRB{Z>GJCnVcILGJYDYDG+Y`MPjLZ>B`MiM
± BDYbaRBWV¥hRBckg3jLBDUJCRBW�fZmMdVcBW\JGRqFMPYWVcILBDK!Q>CnVcB{YDGwK!Q}VLVcQeM��F~5�¡YsjLgRZ>Z>Q>jLjLBW\JGNBDK!hRgRYDjLGlSRQ>Y|Z>GJCnVXMdVcGJILQ
MPS�MPCRQ>YDYDG��HILBDCRUd�¡Z>GJgRCnVcQ>IX��hbGJCRQ
� 
 � ± K!Q>CnVcILQ+Y`MPjLZ>B`MwBDCn\PMPILB`MdVcBsUJYDB|MPYWVcILB|aRBWVm~

§_Q>Y�CRGJjoVcILG�Q>jLQ>K!hRBDGRq�BDC	Z>gRB�BDY5CtgRK!Q>ILG���VcQ>CRjLBDGJCRQ!BDC	BDCRUJILQ>jLjLGt�eQ>IcM � ~ � � q1BDY5hRILBDK!G
Z>GJCFEHILGJCnVcGNMm\^ILQ>aRabQ+hbGJjoVcG � � � ± ~ #�IcMvY`MwZ>GJCF�fUJgRIcMPO>BDGJCRQ+hRILQ>jLQ>CnVcQiCRQ>Y1ILQ>UJBDjoVcILG-kQ �

� � � 
 � � � 0
± ± � �

¯ � �
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�uBDUJgRIcM ±�� ~���� �
��gRBDCRSRBtY`M]VcQ>CRjLBDGJCRQ $���MPYDY�A gRjLZ>BWVXM]SRQ>YRy]�_�¦kQ ± � � ~P�_CwgRYWVcQ>ILBDGJILQ�Z>GJCFEHILGJCnVcG_VcILG.\JQ>I kM�rtgRBDCRSRB
$!0�� � � � $ Q $�� � ± � $pqbhbQ>I=Z>gRB�Y�A gRjLZ>BWVXM!SRQ>Y�Z>GJK!hfMPIcMdVcGJILQijcMPI kMNafMPjLjcMF~ #�IcM!Y`MpYDGJUJBDZmM
SRB�Z>GJCnVcILGJYDYDGvhbGJCRQ+M �vBDY|aRBWV � 
_QiMPS ± BDY|aRBWV � ��~ ��gRBDCRSRB|GJIcMpMm\^ILQ>K!G �

� � � 
 � � � 0
± � ± �

��GJILILBDjLhbGJCRSRQ>CnVcQ9M ± � �+0m~��¡Y=jLgRZ>Z>Q>jLjLBW\JG¨Z>GJCFEHILGJCnVcG�VcILG.\PM MPCRZ>GJIcM�gRCfM	\JGJYWVXM�gRC YDBW\JQ>YDYDG
afMPjLjLGNMPYDY�A gRjLZ>BWVXMwSRQ>Y�Z>GJK!hfMPIcMdVcGJILQP~ #�IcMvY`MvYDGJUJBDZmMlSRB�Z>GJCnVcILGJYDYDGvhbGJCRQ
� ��� �pQ � 0 � ±��

� � � 
 � � � 0
± � � ±

Z>GJILILBDjLhbGJCRSRQ>CnVcQeM � �+0.~%�¡YbjLgRZ>Z>Q>jLjLBW\JGpBDK!hRgRYDjLGiSRBsZ>YDG^Z��vhbGJCRQ�� 0 � �Fq^Y`MPjLZ>B`MPCRSRGlBDCn\PMPILB`MdVcB
� ��� � 
�� � � �

� � � 
 � � � 0
± � � �

Z>GJILILBDjLhbGJCRSRQ>CnVcQpM $�� � � ~ #�IcM3BDY�Z>BDZ>YDG3SRB5MPILILQ>joVXMF~l@1M3Z>GJCn\JQ>ILjLBDGJCRQ-kQwVcQ>ILK!BDCfMdVXMF~+�_CfM
hbGJjLjLBDaRBDYDQ3BDK!hRYDQ>K!Q>CnVXMPO>BDGJCRQNSRBTgRC�Z>GJCn\JQ>IoVcBWVcGJILQ-SRB¥rtgRQ>joVcG�VcBDhbGRqzYDBDK!BWVXMdVcGRquhbQ>IvQ}\^BWVXMPILQ
Q>Z>Z>Q>jLjLBW\JQ!Z>GJK!hRYDBDZmMPO>BDGJCRB�qbM ��aRBWVmq%kQwK!GJjoVcIcMdVXM3BDC��fUJgRIcM ±�� ~����F~+�_Z>BDCRrtgRQ � � SRBuVcBDhbG�y
��� ��� � � � � ���w��jLGJCRGNZ>GJCRCRQ>jLjLBuBDC�K!G^SRG!SfMpILQmMPYDBDO>OmMPILQ+gRC;MPCRQ>YDYDGpK!G^SRgRYDG��^~¥@�QlZ>BDCRrtgRQ
gRjLZ>BWVcQ�\JQ>CRUJGJCRG+M_VcILG.\PMPILjLB^gRCfMeMPYDY`MT\JGJYWVXM�MPY^YDBW\JQ>YDYDG]YDGJUJBDZ>G ± ~u�|VcILQ � ��������� ����� ± �����/�J�
jLQ>Io\JGJCRG=M¥ILQ>UJBDjoVcIcMPILQ5BnaRBWVmq.Z>GJC������TZX[RQzILQ>UJBDjoVcIcM¥BDYPaRBWV1K!Q>CRG¥jLBDUJCRBW�fZmMdVcBW\JG¥Q>S����/��rtgRQ>YDYDG
hRBckg�jLBDUJCRBW�fZmMdVcBW\JGR~

¯ �n°
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�uBDUJgRIcM ±�� ~�� ±��

�^B�BDCRBDO>B`M�Z>GJC �
� � ± � ��� � � � ��� � � � ��� � � � ��� � �F~-�¡Y ���/��kQ!rtgRBDCRSRB
CRQ>YDYDG�joVXMdVcG	SRB=�Fx * K!Q>CnVcILQ �����Fq ��� ± jLGJCRG	BDC�rtgRQ>YDYDG�SRB %_x��Fx *e~��_\^ILQ>K!G	rtgRBDCRSRB
� 
 � ± � � � � �"0 � �F~]�¡C�VXMPY1K!G^SRG!BDY1CtgRK!Q>ILGNaRBDCfMPILBDG ± ���p\^BDQ>CRQlSfMdVcGNBDC�BDCRUJILQ>jLjLG3MPY
y]�_�=~F@5A gRjLZ>BWVXMlSRQ>YbZ>GJK!hfMPIcMdVcGJILQ_jcMPI kM)� 0 � �ijLQ"$!0 � $ 0mq^jcMPI kM � 0 � ± jLQ $!0�� $ 0m~z§_Q>Y
jLgRZ>Z>Q>jLjLBW\JG�Z>BDZ>YDG���� jcMPI kM�gRUJgfMPYDQ!MPS ± q�K!Q>CnVcILQ!VcgFVLVcBzUJYDB�MPYWVcILB5jcMPIcMPCRCRG �F~���GJC Z>B�kG�Y`M
hbGJIoVXM�� 
TILBDjLgRYWVcQ>I kM+MPaRBDYDBWVXMdVXM�Q>S�� � ��\JQ>ILI kMlM+VcILG.\PMPILjLB{CRQ>YDYDGijoVXMdVcGlSRB %_x��Fx * jLQ � 0 � ± q
SRBb�Fx *¦jLQ � 0 � �F~5��B�kG+ZX[RQ_BDCpjLGJjoVXMPCROmMiMPaRaRB`MPK!G=E MdVLVcGpkQ]joVXMdVcG+SRBfhRILG.\PMPILQ_MPS!MPjLjLQ>UJCfMPILQ
BDY1\PMPYDGJILQ ± MPYuaRBWV�hRBckg�jLBDUJCRBW�fZmMdVcBW\JG 
|Y�A MPaRaRB`MPK!G!Y`MPjLZ>B`MdVcGNgRUJgfMPYDQvMPS ± jLQvBDY�ILBDjLgRYWVXMdVcG3SRQ>Y
Z>GJCFEHILGJCnVcGlSfMm\PMigRCN\PMPYDGJILQ]SRB � 0 � �3�HZ>BDGRkQ_jLQ $!0 � $ 0��5K!Q>CnVcILQ=Y�A MPaRaRB`MPK!GehbGJjoVcGlgRUJgfMPYDQ
M �pCRQ>YDY�A MPYWVcILGvZmMPjLGR~¥��GJC�BDY�jLgRZ>Z>Q>jLjLBW\JG3BDK!hRgRYDjLGpSRB�Z>YDG^Z��{q{BDY|YDBW\JQ>YDYDG ± jLB1jLhbGJjoVXMpSfM�����M
���u~���GJC�Z>B�kGpjcMPI kMvGJIcMpMPaRBDYDBWVXMdVXM	� �}~
� 
eILBDKNMPCRQlMPY1\PMPYDGJILQiZX[RQvMm\JQ}\PM3BDC;hRILQ>Z>Q>SRQ>CROmMF~e�¡Y�CtgRG.\JG-CtgRK!Q>ILG3aRBDCfMPILBDG!hRILQ>jLQ>CnVcQ

jLgRB"� �#� � 
�� � � � �"0��!\^BDQ>CRQ9GJIcM Z>GJCn\JQ>IoVcBWVcG¨SfMPYey]�_�#Q;EHGJILCRBWVcG�MPY�Z>GJK!hfMPIcMdVcGJILQP~��^Q
$ 0�
 $!0 q � 0 � ��QNYDQ!hbGJIoVcQ9���
� �
��� �
�����eILBDKNMPCRUJGJCRG�SRBDjcMPaRBDYDBWVXMdVcQP~ ��gRBDCRSRB � �+CRGJC
jcMPI kM3ILQ>jLQ}VLVXMdVcGR~i�^QwBDCn\JQ>Z>Q � 0�� ± qsY`MNhbGJIoVXM�� �_jcMPI kM�MPaRBDYDBWVXMdVXMvQ � �_jcMPI kM3ILQ>jLQ}VLVXMdVcGR~e�¡Y
Z>GJCFEHILGJCnVcGehRILGJjLQ>UJgRQ��fCRG+M=rtgfMPCRSRG
����CRGJCvSRBW\JQ>CnVcBFgRUJgfMPYDQTMPS ± ~u� rtgRQ>YFhRgRCnVcG�\JQ>CRUJGJCRG
MPaRBDYDBWVXMdVcQ=YDQehbGJIoVcQ��
� �
��� �
����Q+Y�A gRjLZ>BWVXMwSRBDUJBWVXMPYDQ=jcMPI kMvSRBDjLhbGJCRBDaRBDYDQ=hbQ>I]Y`MvYDQ}VLVcgRIcMF~

���
	��
	�� �%��� �� � �!(������! ���������!��� �*� 	�(��*)����/�
�¡C9VXMPYDQlZ>GJCn\JQ>IoVcBWVcGJILQvjLB%K!BDjLgRIcMNBDY1VcQ>K!hbG�CRQ>Z>Q>jLjcMPILBDG�M��!CRZX[|kQpgRCfM3jLGJILUJQ>CnVcQpSRBuZ>GJILILQ>CnVcQ
Z>GJjoVXMPCnVcQ+ZmMPILBDZX[RB|gRC-Z>GJCRSRQ>CRjcMdVcGJILQiSRB|ZmMPhfMPZ>BWVdkMwCRGPVXMvMPS-gRCfMwVcQ>CRjLBDGJCRQ+hfMPILB�MwrtgRQ>YDY`MwZX[RQ
jLB|\^gRGJY�SRBDUJBWVcBDO>OmMPILQP~%�¡Y|ILQ>Y`MdVcBW\JGpjLZX[RQ>KNM-kQ+K!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~�� ±��

�=K!K!Q}VLVcB`MPK!G3ZX[RQ3��jLB`M�BDCRBDO>B`MPYDK!Q>CnVcQljLZmMPILBDZ>G�QpZX[RQ�$!0wjLB`M-gRCfM�VcQ>CRjLBDGJCRQphbGJjLBWVcBW\PMF~
@5A gRjLZ>BWVXM�SRQ>Y=Z>GJK!hfMPIcMdVcGJILQ�jcMPI kM�afMPjLjcMF~¤�¡Y_jLQ>UJCfMPYDQ�SRB=BDCRBDO>BDG�Z>GJCn\JQ>ILjLBDGJCRQ9hbGJILI kM�MPS ±
Y�A gRjLZ>BWVXM ��SRQ>Y � ��q�Z>GJC	ZX[RQNY`M�hbGJIoVXM-��§=y jcMPI kM�MPaRBDYDBWVXMdVXMNQ>S�BDY5Z>GJCnVXMdVcGJILQpZ>GJCnVcQ>I kM�UJYDB
BDK!hRgRYDjLB�SRBTZ>YDG^Z��{~ §_Q>Y�EHIcMdVLVcQ>K!hbG9Y`M�Z>GJILILQ>CnVcQ-Z>GJjoVXMPCnVcQ �eZmMPILBDZmM;BDY�Z>GJCRSRQ>CRjcMdVcGJILQ�� Q

¯ ���
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�uBDUJgRIcM ±�� ~���� �
SRGJhbGpgRC-VcQ>K!hbGvVXMPYDQeZX[RQ �

$�� � �

��� . � $!0
Y�A gRjLZ>BWVXMvSRQ>Y1Z>GJK!hfMPIcMdVcGJILQejLB1hbGJIoVcQ>I kM!MPY�jLgRG!YDBW\JQ>YDYDGpMPYWVcGRqRILQ>jLQ}VLVXMPCRSRGNZ>GJC�Z>B�kGpBDY#��~ ��~W~

#�IcM �#hfMPjLjLQ>I kM;MPYzYDBW\JQ>YDYDG�MPYWVcG�Q ��M�rtgRQ>YDYDG�afMPjLjLGR~�@1M�hbGJIoVXM���§=y�jcMPI kM�SRBDjcMPaRBDYDBWVXMdVXM
Q>S�BDY�ILQ>UJBDjoVcILG�BDCRSRBDZX[RQ>I kM3gRC�Z>GJCnVcQ>UJUJBDG�§�hRILGJhbGJILO>BDGJCfMPYDQlM � ._QvrtgRBDCRSRB5M $!0 ~i�¡Y%YDBW\JQ>YDYDGMPYWVcG�SRB �#ILQ>jLQ}VLVcQ>I kM;Z>GJCnVXMdVcGJILQNQ3ILQ>UJBDjoVcILGRquGJYWVcILQNM�ZX[RBDgRSRQ>ILQ3Y�A BDCnVcQ>ILILgFVLVcGJILQPqujLZmMPILBDZmMPCRSRG
Z>GJj¡k �eBDY=Z>GJCRSRQ>CRjcMdVcGJILQP~��¡YejLBDjoVcQ>KNM kQ9Z>GJj¡k �ehRILGJCnVcG�MPS&gRC&CtgRG.\JG�Z>BDZ>YDG SRBeZ>GJCn\JQ>ILjLBDGJCRQP~
��gRQ>joVcGwVcBDhbGiSRBb��y+�=q^hRgRITK!GJYWVcG+jLQ>K!hRYDBDZ>QPq^CRGJC9kQ�MPYWVcILQ}VLVXMPCnVcGlMPZ>Z>gRIcMdVcGR~z@5A MPZ>Z>gRIcMdVcQ>O>OmM
kQ�SRQ}VcQ>ILK!BDCfMdVXM_SfMPYDY�A MPZ>Z>gRIcMdVcQ>O>OmM_Q�joVXMPaRBDYDBWVdkM¥SRQ>YDY`M]ZmMPhfMPZ>BWVdkM��=qPSRQ>Y^UJQ>CRQ>IcMdVcGJILQ�SRB^Z>GJILILQ>CnVcQ
Q�SRQ>YtZ>GJK!hfMPIcMdVcGJILQP~u©�Q>IurtgRQ>joVcG�K!GPVcBW\JG]jLBthRILQ}EHQ>ILBDjLZ>Q�ILBDZ>GJILILQ>ILQ�MPYDY�A ��y+��M]SRGJhRhRB`M]IcMPK!hfMFq
SRQ>jLZ>ILBWVLVcG!CRQ>Y�hfMPIcMPUJIcMdEHGvjLgRZ>Z>Q>jLjLBW\JGR~
���
	��
	�� ��� ������� �'� ���'(/���!��� �*�
�¡C;rtgRQ>joVcG3VcBDhbG!SRB���y+��Y�A BDSRQmM!afMPjLQNkQlY`M!jLQ>UJgRQ>CnVcQP~e�_C;Z>GJCn\JQ>IoVcBWVcGJILQiVcQ>CRjLBDGJCRQ��¡Z>GJILILQ>CnVcQ
\^BDQ>CRQigFVcBDYDBDO>OmMdVcGvhbQ>I¥EHGJILCRBDILQiMPS�gRC�Z>GJCRSRQ>CRjcMdVcGJILQlgRCfMpZ>GJILILQ>CnVcQlILBDUJGJILGJjcMPK!Q>CnVcQehRILGJhbGJI��
O>BDGJCfMPYDQ+MPYDY`MiVcQ>CRjLBDGJCRQ�$!0eMPhRhRYDBDZmMdVXMvMPYDY�A BDCRUJILQ>jLjLG���VcQ>CRjLBDGJCRQ+ZX[RQijLB�\^gRGJY�SRBDUJBWVcBDO>OmMPILQ.��~���B�kG
\^BDQ>CvE MdVLVcG+hbQ>I5gRCpBDCnVcQ>Io\PMPYDYDG�SRBFVcQ>K!hbG�� ���fjLjLGiQ]abQ>CpSRQ}�fCRBWVcGR~%�¡YRZ>GJCRSRQ>CRjcMdVcGJILQ]jLBfZmMPILBDZmM
�fCRGNMvIcMPUJUJBDgRCRUJQ>ILQegRCfMwVcQ>CRjLBDGJCRQ $�Z>GJK!Q+BDCRSRBDZmMdVcGvBDC3�fUJgRIcM ±�� ~����^~

�^gRZ>Z>Q>jLjLBW\PMPK!Q>CnVcQPqsBDY|Z>GJCRSRQ>CRjcMdVcGJILQ+\^BDQ>CRQijLZmMPILBDZmMdVcGNMpZ>GJILILQ>CnVcQiZ>GJjoVXMPCnVcQPq{�fCRGNMpZX[RQPq
SRGJhbG-gRC�VcQ>K!hbG�� 
.q1CRGJC�jLBzMPCRCtgRYDYDB%Y`MNVcQ>CRjLBDGJCRQ!MPB5jLgRGJB5ZmMPhRB�~p�_C	Z>GJCnVXMdVcGJILQpK!BDjLgRIcM3BDY
CtgRK!Q>ILGvSRBbBDK!hRgRYDjLBfEHGJILCRBWVcBbSfMPYbZ>YDG^Z��!CRQ>YbVcQ>K!hbG	� 
m~z@5A gRjLZ>BWVXMwSRQ>YsZ>GJCnVXMdVcGJILQ�jcMPI kMlrtgRBDCRSRB
hRILGJhbGJILO>BDGJCfMPYDQ_M	� 
mqFZX[RQ+MljLgfMi\JGJYWVXMNkQ�hRILGJhbGJILO>BDGJCfMPYDQ_M $ �HQ>jLjLQ>CRSRGpY`MlhbQ>CRSRQ>CROmM�
�gRCfM
Z>GJjoVXMPCnVcQ.�¥SRQ}VcQ>ILK!BDCfMdVXMwSfM�$!0d~

©5ILBDKNMlSRB|Q>jcMPK!BDCfMPILQ=B|SRQ}VLVXMPUJYDBbSRB|gRC3VcBDhRBDZ>GwZ>BDILZ>gRBWVcGwSRB|rtgRQ>joVcGvVcBDhbGRqFCRGPVcB`MPK!GlZX[RQeBDY
ILBDjLgRYWVXMdVcG+GJIcMiCRGJCNSRBDhbQ>CRSRQ_SfMPY{hRILQ>Z>BDjLGi\PMPYDGJILQ=�¦SRQ>YDY`MeZmMPhfMPZ>BWVdkMF~%�¡CFE MdVLVcB�qnjLQe�¦MPgRK!Q>CnVXMFq
CRQ>YDY�A BDCnVcQ>Io\PMPYDYDG]SRBFVcQ>K!hbG�� ��Y`M=Z>GJILILQ>CnVcQ �|ZmMPILBDZX[RQ>I kM�BDY^Z>GJCRSRQ>CRjcMdVcGJILQ_MPSwgRCfM�VcQ>CRjLBDGJCRQThRBckg
afMPjLjcMF~ ��gRQ>joVXMljcMPI kMiZ>GJKwgRCRrtgRQ=VXMPYDQ]ZX[RQ�BDYfhRILG^SRGPVLVcG � $ jLB`M+Z>GJjoVXMPCnVcQP~�§_Q>YDY`M+jLgRZ>Z>Q>jLjLBW\PM
jLZmMPILBDZmM!SRQ>Y�Z>GJCRSRQ>CRjcMdVcGJILQ-� M!Z>GJILILQ>CnVcQlZ>GJjoVXMPCnVcQ �¡�]BDY|VcQ>K!hbG
� 
�jcMPI kM!SRQ}VcQ>ILK!BDCfMdVcG!SfMPYDY`M
Z>GJCRSRBDO>BDGJCRQ �

� 
 � � . �
� $
�
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�uBDUJgRIcM ±�� ~���� �

QvjcMPI kM3rtgRBDCRSRBuBDY�K!Q>SRQ>jLBDK!G3SRBuhRILBDKNMFqsQ>jLjLQ>CRSRG $ SRBDK!BDCtgRBWVcG!BDC9K!G^SRG!VXMPYDQwZX[RQ � $
ILBDKNMPCRQ>jLjLQeZ>GJjoVXMPCnVcQP~

§_GPVcB`MPK!GiBDCRGJYWVcILQ_ZX[RQPqRQ>jLjLQ>CRSRGvBDYbZ>GJCnVcQ>UJUJBDGlQ>jLhRILQ>jLjLGpBDC3CtgRK!Q>ILGwSRBbBDK!hRgRYDjLB{SRBbZ>YDG^Z��{q
BDY]ILBDjLgRYWVXMdVcG�CRGJC SRBDhbQ>CRSRQ�SfMPY]\PMPYDGJILQ-Q>jcMdVLVcG SRQ>YDY`M9EHILQ>rtgRQ>CROmM�SRQ>Y_Z>YDG^Z��{~&�¡CFE MdVLVcB�q¥MPKv�
K!Q}VLVcB`MPK!G-ZX[RQNBDYzZ>YDG^Z��9jLB`M�gRC hbGRA1hRBckg	YDQ>CnVcG�SRQ>Y��JCRGJILKNMPYDQ>�R~3x5jLjLQ>CRSRG � �+Q>jLhRILQ>jLjLG9BDC
CtgRK!Q>ILG�SRB%Z>BDZ>YDB%SRB5Z>YDG^Z��{q1Y�A BDCnVcQ>Io\PMPYDYDG
� ��jcMPI kM��fjLBDZmMPK!Q>CnVcQphRBckg9YDgRCRUJG�SRQ>Y5�JCRGJILKNMPYDQ>��Q
SRBsZ>GJCRjLQ>UJgRQ>CROmM $�jcMPI kMwKNMPUJUJBDGJILQP~��¡YshRILG^Z>Q>jLjLGpSRBbjLZmMPILBDZmMwBDK!hRBDQ>UJ[RQ>I kM+rtgRBDCRSRBsgRC3VcQ>K!hbG
Z>GJILILBDjLhbGJCRSRQ>CnVcQ>K!Q>CnVcQwhRBckg�YDgRCRUJGR~ ��MFqsQ>jLjLQ>CRSRG�MPYDY`Mv�fCRQlVXMPYDQiVcQ>K!hbGNQ>jLhRILQ>jLjLG�BDC�gRCRBWVdkM
SRB=Z>BDZ>YDB_SRB=Z>YDG^Z��{q]ZX[RQ9jLGJCRG�hRBckg¦YDQ>CnVcB=SRQ>Y��JCRGJILKNMPYDQ>�RqTBDY_CtgRK!Q>ILG ILBDjLgRYWVXMPCnVcQ;ILBDjLgRYWVcQ>I kM
BDCn\PMPILB`MdVcGR~
� Q>CRB`MPK!G�GJIcMeMPSvgRC|A BDK!hRYDQ>K!Q>CnVXMPO>BDGJCRQ�jLZX[RQ>KNMdVcBDZmM�SRBFVXMPYDQ�Z>GJCn\JQ>IoVcBWVcGJILQPqnZ>GJK!QTrtgRQ>YDY`M

SRB|�fUJgRIcM ±�� ~����F~
�=K!K!Q}VLVcB`MPK!G-ZX[RQ�$!0!jLB`M � ��Q $�� � �F~9@5A BDCnVcQ>ILILgFVLVcGJILQ�� �!kQNBDCRBDO>B`MPYDK!Q>CnVcQ!MPhbQ>I��

VcGRq � 
3kQ!ZX[RBDgRjLG;Q>S BDY5Z>GJCnVXMdVcGJILQ�kQNMPO>O>Q>IcMdVcGR~-�=K!K!Q}VLVcB`MPK!G-GJIcM-ZX[RQ�MPYDY�A BDjoVXMPCnVcQ�.
� . �
� �_jLB`M3hbGJIoVXMdVcG3BDC;hbGJjLBDO>BDGJCRQ $!0iQ>S-� 
�\JQ>CRUnM-MPhbQ>IoVcGR~+@5A GJhbQ>IcMPO>BDGJCfMPYDQiSfMPI kM3gRC9jLQ>UJCfMPYDQ
SRB�VcQ>CRjLBDGJCRQ � BDC9gRjLZ>BWVXM3hRILGJhbGJILO>BDGJCfMPYDQlMPYDY�A BDCnVcQ>UJIcMPYDQ+SRB�$!03�HZX[RQ!MPK!K!Q}VLVcB`MPK!GpILBDKNMPCRUnM
Z>GJjoVXMPCnVcQwSRgRIcMPCnVcQwBDY1VcQ>K!hbGNSRBuZ>GJCn\JQ>ILjLBDGJCRQ.��~e�¡CRGJYWVcILQ+VXMPYDQljLQ>UJCfMPYDQljcMPI kMNCRQ>UnMdVcBW\JGR~=�=Kv�
K!Q}VLVcQ>CRSRG3ZX[RQwBDY�Z>GJCnVXMdVcGJILQljLB`M!Z>GJCRUJQ>UJCfMdVcG3BDC;K!G^SRGNSfM3MPO>O>Q>IcMPILjLBuSRGJhbG�� � BDK!hRgRYDjLB�SRB
Z>YDG^Z����HSRG.\JQ�§ kQ]BDYfCtgRK!Q>ILGlSRBfaRBWV�BDC!gRjLZ>BWVXMn�%Q_ZX[RQ=SRGJhbG+VXMPYDQ¥VcQ>K!hbGiQ>jLjLGwSRB`MegRCNjLQ>UJCfMPYDQ
SRBuZ>YDQmMPI=ZX[RQpMPUJBDjLZ>QwjLg � �_hbGJIoVXMPCRSRGJYDGNBDC;hbGJjLBDO>BDGJCRQ $��1q�Mm\^ILQ>K!G3ZX[RQPq1M3hfMPIoVcBDILQlSfM!VXMPYDQ
BDjoVXMPCnVcQeBDY|Z>GJCRSRQ>CRjcMdVcGJILQ+Z>GJK!BDCRZ>B`MwMvjLZmMPILBDZmMPILjLB�Q � Z>GJK!BDCRZ>B`MwMvILBDjcMPYDBDILQPq^Z>GJK!QeK!GJjoVcIcMdVcG
BDC��fUJgRIcM ±�� ~�� ¯ ~
� Q>SRB`MPK!G3SfMPYDY`Mv�fUJgRIcM3ZX[RQ � hRILBDKNM!SRQ>Z>ILQ>jLZ>QpQwhbGJB�Z>ILQ>jLZ>QpYDBDCRQmMPILK!Q>CnVcQlCRQ>Y�VcQ>K!hbGR~

�=YsVcQ>K!hbG . � . �_Y�A gRjLZ>BWVXM � SRQ>YDY�A BDCnVcQ>UJIcMdVcGJILQ=ILBDhfMPjLjcMvhbQ>I¥YDGvO>Q>ILGR~ �uBDCRGvMvZX[RQ � ILBDKNMPCRQ
CRQ>UnMdVcBW\JGRqnY�A gRjLZ>BWVXMeSRQ>YfZ>GJK!hfMPIcMdVcGJILQTjcMPI kM+MPYRjLgRGiYDBW\JQ>YDYDGeMPYWVcGeQ]Y`M�hbGJIoVXM���§=y hbQ>ILK!Q}VLVcQ>I kM
BDY�Z>GJCnVcQ>UJUJBDG�SRQ>UJYDBuBDK!hRgRYDjLB1SRB%Z>YDG^Z��{~+�¡C�. � . � � SRBW\^BDQ>CRQwgRUJgfMPYDQvM3O>Q>ILGRq|BDYuUnMdVcQw��§=y
kQ�SRBDjcMPaRBDYDBWVXMdVcG Q>S�BDY�Z>GJCnVcQ>UJUJBDG¨jLBiMPILILQ>joVXMF~�©�GJjLjLB`MPK!G�GJIcM E MPI�\JQ>SRQ>ILQ�ZX[RQ	Y`M�YDQ}VLVcgRIcM
SRQ>Y�Z>GJCnVXMdVcGJILQ3MPYzVcQ>K!hbG,.
� . ��kQNhRILGJhbGJILO>BDGJCfMPYDQ!MPY�jLQ>UJCfMPYDQ3BDC�BDCRUJILQ>jLjLGR~ ��gRQ>joVcG9hRg�kG
Q>jLjLQ>ILQTZ>GJK!hRILQ>jLG=BDCnVcgRBWVcBW\PMPK!Q>CnVcQPq jLQ�jLB^hbQ>CRjcM=ZX[RQ�Y`M]hbQ>CRSRQ>CROmM=SRQ>Y^jLQ>UJK!Q>CnVcG�SRBtILQ}VLVXM_ZX[RQ
IcMPhRhRILQ>jLQ>CnVXM � CRQ>YDY�A BDCnVcQ>Io\PMPYDYDG¥SRBnVcQ>K!hbG�. ���". 
¥kQ�hRILGJhbGJILO>BDGJCfMPYDQ�MPYDY�A MPK!hRBDQ>O>OmMTSRQ>Y^jLQ>UJCfMPYDQ
BDC�BDCRUJILQ>jLjLGR~�y�BzZ>GJCRjLQ>UJgRQ>CROmMFqzY�A MPYWVcQ>O>OmM-KNMPjLjLBDKNM-IcMPUJUJBDgRCnVXM-SfM � kQNhRILGJhbGJILO>BDGJCfMPYDQpMPY
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�uBDUJgRIcM ±�� ~�� ¯'�
jLQ>UJCfMPYDQpBDC�BDCRUJILQ>jLjLGR~3ywA MPYWVcILGJCRSRQPq�BDYuVcQ>K!hbG�ZX[RQ!BDY%jLQ>UJCfMPYDQpBDK!hRBDQ>UnM�M-ILBWVcGJILCfMPILQpM-O>Q>ILG
kQihRILGJhbGJILO>BDGJCfMPYDQeMPYDY�A MPYWVcQ>O>OmMwKNMPjLjLBDKNMvZX[RQiQ>jLjLG�Mm\JQ}\PM!IcMPUJUJBDgRCnVcGRqfQeVXMPYDQeVcQ>K!hbG�kQ+rtgRQ>YDYDG
ZX[RQlBDY�Z>GJCnVXMdVcGJILQ+[fM!jLgRYDY`MvhRILGJhRILB`MpgRjLZ>BWVXMpSRBDUJBWVXMPYDQeMPYDY`Ml�fCRQPqbZ>BDGRkQiMPY�VcQ>K!hbG . �.~T�¡C�K!G^SRG
hRBckg3EHGJILKNMPYDQ 
FBDYb\PMPYDGJILQeSRB � hbQ>I .�� . �lkQ+SfMdVcGpSfM �

$ � � ±
� �

� "��"�� $!0���. � ±
� �

� "��"�� $��	��. � �

SfMvZ>gRB �
$!0P�4. 
 � . �L� � $��%�4. � �-. 
}� � �

Q+rtgRBDCRSRB �
$!0 � � � � $���� � 
 � �

�^QTBDY^CtgRK!Q>ILG�SRB^BDK!hRgRYDjLBtCRQ>Y^VcQ>K!hbG�. 
 �/. �]kQ � 
mqnMPYDYDGJIcM � 
 � � 
 � 
nBDCRGJYWVcILQ � � ��� � � � 

hbQ>I]Z>gRB �

$!0 � � � � $���� 
 � � �

$!0 � � 
�
 $�� 
� � � � � 

���
	��
	�� � �/��	�
 �����
�_C VcBDhbG�SRB_��y+� Q>joVcILQ>KNMPK!Q>CnVcQ�\JQ>YDG^Z>Q kQ�rtgRQ>YDYDG M Z>GJK!hfMPIcMdVcGJILB]hfMPIcMPYDYDQ>YDB�q�CRGPVcG�MPC^�
ZX[RQvZ>GJK!Q �uY`MPjL[;��y+�=~|@5A BDSRQmM3afMPjLQwSRB%rtgRQ>joVcG-Z>GJCn\JQ>IoVcBWVcGJILQ�kQwrtgRQ>YDY`MNSRBuZ>GJCFEHILGJCnVXMPILQwY`M
VcQ>CRjLBDGJCRQ�SfM	Z>GJCn\JQ>IoVcBDILQ�Z>GJC gRC BDCRjLBDQ>K!Q��fCRBWVcG�SRB]YDBW\JQ>YDYDBTSRB]VcQ>CRjLBDGJCRQ�hRILQ>SRQ}VcQ>ILK!BDCfMdVcB�q
Z>GJILILBDjLhbGJCRSRQ>CnVcB�Z>B`MPjLZ>gRCRG;MPS�gRC SRBW\JQ>ILjLG�CtgRK!Q>ILG;aRBDCfMPILBDG-BDC	gRjLZ>BWVXMF~-�¡YzZ>GJCFEHILGJCnVcG�\^BDQ>C
E MdVLVcG!Z>GJCnVcQ>K!hbGJIcMPCRQmMPK!Q>CnVcQiZ>GJC�VcgFVLVcB�VXMPYDB|YDBW\JQ>YDYDB|SRB�VcQ>CRjLBDGJCRQ 
bZ>B�kG!ZX[RQwILQ>CRSRQiBDY1Z>BDILZ>gRBWVcG
Q>joVcILQ>KNMPK!Q>CnVcQT\JQ>YDG^Z>QP~5x5jcMPK!BDCRB`MPK!G=Y`M�joVcILgFVLVcgRIcMeafMPjLQ¥SRBRgRC!Z>GJCn\JQ>IoVcBWVcGJILQ]M ��aRBWVmqJrtgfMPYDQ
rtgRQ>YDYDGpK!GJjoVcIcMdVcGvBDC��fUJgRIcM ±�� ~����^~

$!0NkQvY`M!VcQ>CRjLBDGJCRQvSfM3Z>GJCn\JQ>IoVcBDILQPq $ �egRCfMNVcQ>CRjLBDGJCRQw�fjLjcM�SRB%ILBWEHQ>ILBDK!Q>CnVcGR~e�¡YuhfMPIoVcBWVcGJILQ
Z>GJjoVcBWVcgRBWVcGeSfMPYDYDQ¥ILQ>jLBDjoVcQ>CRO>Q��
��� � �wqJE MejLB{ZX[RQ_Y�A BDCRUJILQ>jLjLG+CRGJCpBDCn\JQ>IoVcQ>CnVcQ=SRQ>YfZ>GJK!hfMPIcMdVcGJILQ
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�uBDUJgRIcM ±�� ~���� �

���=jLB`MNMPS;gRCfM!VcQ>CRjLBDGJCRQlhfMPILB�M ± � $ � � ±m¯ q{rtgRQ>YDYDGNSRB ���eM ±J± $ � � ±m¯ qbQl\^B`M!SRBDZ>Q>CRSRGRq{�fCRG
M�� �]ZX[RQl[fMNY�A BDCRUJILQ>jLjLG!CRGJC;BDCn\JQ>IoVcQ>CnVcQvM($ � � ±m¯ ~]@5A gRjLZ>BWVXM!SRQ>B�Z>GJK!hfMPIcMdVcGJILBzkQiZ>GJYDYDQ>UnMdVXM
MPYDY�A BDCRUJILQ>jLjLG�SRB{MPYWVcILQ}VLVXMPCnVcB (fBDh^� (fGJhpSRBFVcBDhbG+ywqJZX[RQ_MeYDGJILG�\JGJYWVXMejLGJCRG+Z>GJYDYDQ>UnMdVcBFMPYDY`M=YDGJUJBDZmM
SRB�SRQ>Z>G^SRBW�fZmM��HZ>GJjoVcBWVcgRBWVXMwSRB�hbGJIoVcQ+��§=y+��ZX[RQiUJQ>CRQ>IcMvB�aRBWV � 0�� � � � � 
m~

�=K!K!Q}VLVcB`MPK!G+ZX[RQ $!0]jLB`MiZ>GJK!hRILQ>jcM+VcIcM � � ±m¯ $ ��Q ° � ±m¯ $ �}~5@5A gRjLZ>BWVXMiSRQ>BbZ>GJK!hfMPIcMdVcGJILB
� ��� � 
�� � �5jcMPI kMeMPYDYDGJIcM_MPYFYDBW\JQ>YDYDG �FqJK!Q>CnVcILQTrtgRQ>YDY`M=SRQ>BRILQ>joVXMPCnVcBRjcMPI kMeMPY^YDBW\JQ>YDYDG ± ~%§_GPVcB`MPK!G
ZX[RQ ���^� � �!B_Z>GJK!hfMPIcMdVcGJILB �)&�Z>GJC � � ��[fMPCRCRG YDQ�gRjLZ>BWVcQ9MPY_YDBW\JQ>YDYDG ± q]K!Q>CnVcILQ�VcgFVLVcB_B
Z>GJK!hfMPIcMdVcGJILB��)&eZ>GJC � 
 � [fMPCRCRG�YDQ;gRjLZ>BWVcQ9MPY=YDBW\JQ>YDYDG �F~(�^Q9GJIcM $!0;MPgRK!Q>CnVXMPjLjLQ9Q
jcMPYDBDjLjLQNMPS Q>jLQ>K!hRBDG;MPYzSRB�jLGJhRIcM�SRB ° � ±m¯ $ �}q%BDY5CtgRK!Q>ILG;SRQ>YDYDQpgRjLZ>BWVcQNZX[RQ3jLGJCRG9MPYzYDBW\JQ>YDYDG
��MPgRK!Q>CnVcQ>ILQ>aRabQPq�Z>BDGRkQwY`M!Z>GJYDGJCRCfM3SRQ>UJYDB��3jcMPYDBDILQ>aRabQP~���gRBDCRSRBuY�A MPYWVcQ>O>OmMNSRB�VXMPYDQlZ>GJYDGJCRCfM
kQ9gRCfM�K!BDjLgRIcM SRQ>YDY`M	VcQ>CRjLBDGJCRQ $!0;MPhRhRYDBDZmMdVXM�BDC BDCRUJILQ>jLjLGR~�©�Q>I�VXMPYDQ;K!GPVcBW\JG kQ9BDCn\PMPYDjLG
Y�A gRjLGlSRBbILBWEHQ>ILBDILjLB{MPYDY�A GJgFVchRgFV�SRQ>YDY`M+Z>GJYDGJCRCfMiSRQ>BbZ>GJK!hfMPIcMdVcGJILB{Z>GJK!Q_�PVc[RQ>ILK!GJK!Q}VcQ>I�Z>G^SRQ>�Rq
hbGJBDZX[|kQijcMPYDQiQijLZ>Q>CRSRQwZ>GJK!QiY`MpZ>GJYDGJCRCRBDCfMvSRB1K!Q>ILZ>gRILBDG!BDC�gRC�VcQ>ILK!GJK!Q}VcILGR~T@1M!YDGJUJBDZmMvSRB
Z>GJCnVcILGJYDYDGRqJY`M�Z>gRBRjoVcILgFVLVcgRIcM+BDCnVcQ>ILCfMeCRGJC-kQ]BDCRSRBDZmMdVXMFqRkQ¥Q>jLjLQ>CRO>B`MPYDK!Q>CnVcQ]gRCpSRQ>Z>G^SRBW�fZmMdVcGJILQP~
�=YDY`M3Z>GJCF�fUJgRIcMPO>BDGJCRQvSRQ>YzCRGJjoVcILG-Q>jLQ>K!hRBDG�SRG.\^IcMPCRCRG�Z>GJILILBDjLhbGJCRSRQ>ILQpBDC�gRjLZ>BWVXM�B5aRBWV�� ±J± ~
*uMPYDQv��y+� ILBDZX[RBDQ>SRQ�� ��� � Z>GJK!hfMPIcMdVcGJILBuhbQ>IeZ>GJCn\JQ>IoVcBDILQpgRCfM3VcQ>CRjLBDGJCRQvBDC�gRC�CtgRK!Q>ILG-SRB
§ aRBWVcj 
RZ>BDGRkQ ¯ � �	�wZ>GJK!hfMPIcMdVcGJILBshbQ>I]gRC�CtgRK!Q>ILGpSRB ± �waRBWVm~

)+*-,�� 	 �w4 �i2u2%?e4z<	��25< 
�
;? 7;?e< � � 	 ?e7 � � 	 
]6���� ?e4 �

_< ���m<

�¡C9rtgRQ>joVXM�jLQ>O>BDGJCRQpMPZ>Z>Q>CRCRQ>ILQ>K!G-aRILQ}\JQ>K!Q>CnVcQ!MPYDYDQiZmMPIcMdVLVcQ>ILBDjoVcBDZX[RQwSRQ>B%y]�_� SRBDjLhbGJCRBDaRBDYDB
BDC-Z>GJK!K!Q>ILZ>BDGRq^SRBDjLZ>gFVcQ>CRSRG!rtgRQ>YDYDB|ZX[RQijLGJCRGpB�hfMPIcMPK!Q}VcILBshRBckg�BDK!hbGJIoVXMPCnVcBbVcIcMvrtgRQ>YDYDBsrtgRGd�
VXMdVcBuSfMPBuhRILG^SRgFVLVcGJILB�~ *uMPYDQlVcQ>ILK!BDCRGJYDGJUJB`MvjLB5MPhRhRYDBDZmMFqsZ>GJC9YDQwSRG.\^gFVcQvhRILQ>Z>BDjcMPO>BDGJCRB�q|MPCRZX[RQ
MPB�Z>GJCn\JQ>IoVcBWVcGJILB�MPCfMPYDGJUJBDZ>Gd�¡SRBDUJBWVXMPYDQP~N©�Q>IwgRYWVcQ>ILBDGJILB5SRQ}VLVXMPUJYDBzjLB�Z>GJCRjLBDUJYDB`M�SRB�Z>GJCRjLgRYWVXMPILQNB
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�uBDUJgRIcM ±�� ~�� � �
KNMPCtgfMPYDB�EHGJILCRBWVcB�SfMPBuhRILG^SRgFVLVcGJILB�~��=S9Q>jLQ>K!hRBDGRqsjLBuZ>GJCRjLgRYWVcBuBDY�jLBWVcG�� x��¤SRQ>YDY`M3§=MdVcBDGJCfMPY
�^Q>K!BDZ>GJCRSRgRZ}VcGJI � � �
� %]BDjLGJYDgRO>BDGJCRQ
��gRQ>joVXM�kQ-SRQ}VcQ>ILK!BDCfMdVXM9SfMPY¥CtgRK!Q>ILG�SRB¥aRBWVcjpSRQ>Y]Z>GJCn\JQ>IoVcBWVcGJILQP~ �_C¦Z>GJCn\JQ>IoVcBWVcGJILQ
M � aRBWV+hRg�kG-�JSRBDjoVcBDCRUJgRQ>ILQ>�,��� �3CtgRK!Q>ILB5SRBW\JQ>ILjLB5Q>S	[fM�rtgRBDCRSRB5gRCfM�ILBDjLGJYDgRO>BDGJCRQwSRB
± ����� ��� ¯ �3~;�_C Z>GJCn\JQ>IoVcBWVcGJILQ3M ± �-aRBWVlhRg�kG;SRBDjoVcBDCRUJgRQ>ILQ ¯ � � ��YDBW\JQ>YDYDB]�HCtgRK!Q>ILB��
SRBW\JQ>ILjLB�Q>S�[fMpgRCfMpILBDjLGJYDgRO>BDGJCRQ=SRB�Z>BDILZmMvYDG � ��� ¯ �3~

� @�BDCRQmMPILBWVdkM
�^Q�MPhRhRYDBDZX[RB`MPK!GiMPYDY�A BDCRUJILQ>jLjLG+SRBbgRC�y]�_�¦gRCfMljLQ>ILBDQ=SRB{CtgRK!Q>ILBbaRBDCfMPILB{SfM
�wM�� ��� � q
SRG.\JQ�§�kQ!BDYzCtgRK!Q>ILG�SRB�aRBWVmquY`M�VcQ>CRjLBDGJCRQNBDC	gRjLZ>BWVXM;Mm\^I kM�gRC�MPCRSfMPK!Q>CnVcG9M�jLZmMPY`MFq
Z>GJK!QeK!GJjoVcIcMdVcGpBDC3�fUJgRIcM ±�� ~�� �F~
�^Q¥Q}�sQ}VLVcgRB`MPK!GegRCv�RVzZ>GJC!gRCfMeILQ}VLVXM+M=VXMPYDQ¥MPCRSfMPK!Q>CnVcG+QT\PMPYDgFVcB`MPK!G=hbGJBRYDGejLZ>GJjoVXM �
K!Q>CnVcGpSRB|Z>B`MPjLZ>gRC�UJIcMPSRBDCRGwSfMwVXMPYDQ�ILQ}VLVXMFqfjLB|SRQ}�fCRBDjLZ>Q+SRB�jLGJYDBWVcGw�JCRGJC^�¡YDBDCRQmMPILBWVdkMP�iY`M
KNMPjLjLBDKNMvSRQ}\^B`MPO>BDGJCRQ+VcILG.\PMdVXMF~]�¡SRQmMPYDK!Q>CnVcQirtgRQ>joVXM3SRG.\^ILQ>aRabQlQ>jLjLQ>ILQvBDCFEHQ>ILBDGJILQiMPYDY`M
\PMPILB`MPO>BDGJCRQeSRB�VcQ>CRjLBDGJCRQiZ>GJILILBDjLhbGJCRSRQ>CnVcQwMPS�gRCfMp\PMPILB`MPO>BDGJCRQeSRB1K!Q}VdkMpSRQ>Y�aRBWV_K!Q>CRG
jLBDUJCRBW�fZmMdVcBW\JGR~=�=S9Q>jLQ>K!hRBDGRq|jLQwBDY�Z>GJCn\JQ>IoVcBWVcGJILQ�kQwM ± �!aRBWV�QwrtgRBDCRSRBuBDY�CtgRK!Q>ILG�SRQ>B
YDBW\JQ>YDYDBRhbGJjLjLBDaRBDYDB�kQ ¯ � � �Fq^Y`M+SRQ}\^B`MPO>BDGJCRQ_SfMPYDY`MeYDBDCRQmMPILBWVdkMeSRG.\^ILQ>aRabQ�BDSRQmMPYDK!Q>CnVcQ]Q>jLjLQ>ILQ
BDCFEHQ>ILBDGJILQeM �
 �

�10 � � � ± ��� ± � � � ~
� @�BDCRQmMPILBWVdkMwSRBW�sQ>ILQ>CRO>B`MPYDQ
+x�BDCNUJQ>CRQ>ILQ�rtgRGPVXMdVXMlgRCfMiCRGJC^�¡YDBDCRQmMPILBWVdkMeSRBW�sQ>ILQ>CRO>B`MPYDQPqtSRQ}�fCRBWVXMlZ>GJK!Q_Y`MiSRBW�sQ>ILQ>CROmM
VcIcM]Y`M¥\PMPILB`MPO>BDGJCRQ5SRBnVcQ>CRjLBDGJCRQ�YDQ}VLVXM]BDCigRjLZ>BWVXM]Q�rtgRQ>YDY`M]BDSRQmMPYDQPq Z>BDGRkQzrtgRQ>YDY`M]Z>GJILILBDjLhbGJC^�
SRQ>CnVcQ¥MPYDY`M¥\PMPILB`MPO>BDGJCRQzSRB ± @���� �HaRBWVuK!Q>CRG=jLBDUJCRBW�fZmMdVcBW\JGt�|BDCwBDCRUJILQ>jLjLGR~u�=SwQ>jLQ>K!hRBDGRq
gRC¨y]�_� hbQ>IwBDY�rtgfMPYDQPq%\PMPILB`MPCRSRG;Y�A BDCRUJILQ>jLjLG;SRB�gRC�@�����jLB�GJjLjLQ>Io\^B¥gRCfM�\PMPILB`MPO>BDGd�
CRQpSRQ>YDY`M!VcQ>CRjLBDGJCRQpBDC�gRjLZ>BWVXM�ZX[RQpZ>GJILILBDjLhbGJCRSfM-MPS ± ~ ��@����=q�[fM�gRCfM�CRGJC^�¡YDBDCRQmMPILBWVdkM
SRBW�sQ>ILQ>CRO>B`MPYDQ�SRB ± ���v@����=~

� ��GJCRGPVcGJCRBDZ>BWVdkM
�=YDY�A MPgRK!Q>CnVXMPILQ+SRQ>YuCtgRK!Q>ILGNaRBDCfMPILBDG!BDK!hbGJjoVXMdVcG!jLgRYDY�A BDCRUJILQ>jLjLGNSRB�gRC9y]�_�=qsY`MvVcQ>C^�
jLBDGJCRQ�BDC gRjLZ>BWVXM¨SRQ}\JQ�jcMPYDBDILQ9BDC Z>GJILILBDjLhbGJCRSRQ>CROmMF~��^Q	hbQ>I-gRC�Z>Q>IoVcG¦BDCRZ>ILQ>K!Q>CnVcG

¯ ���



SRQ>YDY�A BDCRhRgFVmq=Y�A gRjLZ>BWVXM¨jLgRaRBDjLZ>Q�gRCfM�SRBDK!BDCtgRO>BDGJCRQPq=BDY+y]�_��CRGJC(kQ	K!GJCRGPVcGJCRGR~ @1M
CRGJC^�¡K!GJCRGPVcGJCRBDZ>BWVdkMNkQertgRBDCRSRB�YDQ>UnMdVXMvMPYDY`MlCRGJC^�¡YDBDCRQmMPILBWVdkMF~

� #=�sjLQ}V
��gRQ>joVcG�kQvBDYujLQ>UJCfMPYDQwZX[RQ-kQvhRILQ>jLQ>CnVcQ!BDC9gRjLZ>BWVXM3rtgfMPCRSRG-Y�A BDCRUJILQ>jLjLG�SRBDUJBWVXMPYDQ!kQvO>Q>ILGR~
��gRQ>joVcG kQ9BDC&UJQ>CRQ>ILQ�jLhbQ>Z>BW�fZmMdVcG�BDC ��$£G � $£G¨Z>GJK!Q;EHIcMPO>BDGJCRQ;SRQ>YeaRBWV-K!Q>CRG
jLBDUJCRBW�fZmMdVcBW\JGR~

� ©5ILQ>Z>BDjLBDGJCRQ!���^ZmMPYDQ+Q>ILILGJIX�
��gRQ>joVXM�kQ+Y`MvSRBW�sQ>ILQ>CROmMvVcIcMpY`MwVcQ>CRjLBDGJCRQlMPCfMPYDGJUJBDZmMwILQmMPYDQeBDC�gRjLZ>BWVXMpQ+rtgRQ>YDY`MvBDSRQmMPYDQP~
@1MwKNMPCRZmMPCROmMwSRB|YDBDCRQmMPILBWVdkM+Z>GJCnVcILBDaRgRBDjLZ>Q+MwSRBDK!BDCtgRBDILQ_Y`MlhRILQ>Z>BDjLBDGJCRQP~z@1MwhRILQ>Z>BDjLBDGJCRQ
kQ!BDC�UJQ>CRQ>ILQNrtgRGPVXMdVXM�MPS	Q>jLQ>K!hRBDG�Z>GJK!Qp�	�F~ ± ��SRB5EHGJCRSRG�jLZmMPY`M � �
 SRQ>YzaRBWViK!Q>CRGjLBDUJCRBW�fZmMdVcBW\JGJ�R~

� x5ILILGJILQ+SRB�GP�sjLQ}V
+x�Y`M VcQ>CRjLBDGJCRQ�MPYDY�A gRjLZ>BWVXM SRQ>Yiy]�_�#rtgfMPCRSRG�VcgFVLVcBeUJYDBeBDCRUJILQ>jLjLBeO>Q>ILGR~ ��gRQ>joVcG kM
ZmMPgRjcMdVcG]BDCeUJQ>CRQ>ILQ5SfMPYDY`M�VcQ>CRjLBDGJCRQ5G]Z>GJILILQ>CnVcQ5SRBJGP�sjLQ}V�SRQ>UJYDBPGJhbQ>IcMPO>BDGJCfMPYDBdBDK!hRBDQ>UnMdVcB�~
�¡CiUJQ>CRQ>ILQ]kQ�MPUJUJBDgRjoVXMPaRBDYDQuILQ>UJGJY`MPCRSRG¥gRC+VcILBDK!K!Q>IsG]hbGPVcQ>CRO>BDGJK!Q}VcILG¥Q>joVcQ>ILCRG=MPYty]�_�=~

� *�Q>K!hbGpSRB1MPjLjLQ>joVXMPK!Q>CnVcG
��gRQ>joVcG¦kQ�SRQ}�fCRBWVcG	Z>GJK!Q�Y�A BDCnVcQ>Io\PMPYDYDG;SRBTVcQ>K!hbG�CRQ>Z>Q>jLjcMPILBDGRq�SRGJhbG	Y�A MPhRhRYDBDZmMPO>BDGJCRQ
SRQ>YDY�A BDCRhRgFVmqFhbQ>ILZX[|kQiY�A gRjLZ>BWVXMwjLB1MPjLjLQ>joVcB�jLgRY�jLgRGp\PMPYDGJILQeMPjLBDCnVcGPVcBDZ>GR~
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