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2_\\NX^�<N^RYM]�OY\�3J^J�BRJ\SXQ�JXM�0XJVc]S] ���
3J^J�B^JXMJ\M] ���
0XJVc]S]�<N^RYM] ���
3J^J�;SWS^J^SYX]�JXM�>ZZY\^_XS^SN] ���

3J^J�?\S`JLc�JXM�ANVJ^NM�2RJVVNXQN] �
�
<YKSVS^c�3J^J�JXM�?N\]YXJV�8XOY\WJ^SYX �
�
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$Q�,QWURGXFWLRQ�WR�0RELOLW\�'DWDb

0]�Z\S`J^N�]RJ\NM�WYKSVS^c�]N\`SLN]�]_LR�J]�DKN\˳�;cO^˳�]RJ\NM�NVNL^\SL�]LYY^N\]˳�JXM�
MNVS`N\c�YO�OYYM�JXM�QYYM]�LYX^SX_N�^Y�Z\YVSON\J^N˳�S^�S]�LVNJ\�^RJ^�^RN]N�]N\`SLN]�
\NZ\N]NX^�JX�N`N\�SXL\NJ]SXQ�ZY\^SYX�YO�^\J`NV�SX�^RN�Z_KVSL�\SQR^�YO�aJc˰�0LLN]]�^Y�MJ^J�
O\YW�WYKSVS^c�]N\`SLN]�S]�N]]NX^SJV�OY\�Z_KVSL�JQNXLSN]�^Y�WJUN�SXOY\WNM�ZYVSLc�JXM�
ZVJXXSXQ�MNLS]SYX]�^RJ^�\NM_LN�LYXQN]^SYX˳�NbZJXM�N[_S^JKVN�JLLN]]˳�JXM�VSWS^�^RN�
NX`S\YXWNX^JV�SWZJL^]�YO�^\JX]ZY\^J^SYX�SX�LS^SN]˰ �FRSVN�Z\S`J^N�WYKSVS^c�YZN\J^Y\]�WJc��

JV]Y�MN]S\N�^Y�]N\`N�]YLSN^JV�QYJV]˳�S^�S]�Z_KVSL�JQNXLSN]�^RJ^�J\N�RNVM�JLLY_X^JKVN�̐�JXM�
^RNc�\N[_S\N�SXOY\WJ^SYX�^Y�LRJ\^�^RN�ZJ^R�OY\aJ\M˰�
�
8X�	���˳�aRNX�MYLUVN]]�]RJ\NM�KSUN]�JXM�]LYY^N\]�KNQJX�^Y�\JZSMVc�NbZJXM�JL\Y]]�^RN�
QVYKN˳�WJXc�LS^SN]�KNQJX�^Y�\N[_S\N�^RJ^�^RN]N�̀WSL\YWYKSVS^ć�LYWZJXSN]�Z\Y`SMN�JLLN]]�
^Y�MJ^J�QNXN\J^NM�Kc�^RN]N�`NRSLVN]˰�8XS^SJVVc�]^J\^NM�SX�BNJ^^VN�JXM�FJ]RSXQ^YX˳�3˰2˰˳�
^RN]N�MJ^J̐]RJ\SXQ�\N[_S\NWNX^]�YO^NX�^YYU�^RN�OY\W�YO�]NVO̐\NZY\^NM�]^J^SL�MJ^J�aS^R�
YLLJ]SYXJV�\N[_N]^]�OY\�McXJWSL�\NJV̐^SWN�MJ^J�]^\NJW]˰�6S`NX�^RN�NJ]N�J^�aRSLR�VYLJV�
W_XSLSZJVS^SN]�LJX�\N[_S\N�^RJ^�WSL\YWYKSVS^c�YZN\J^Y\]�Z\Y`SMN�MJ^J˳�WYKSVS^c�
MJ^J̐]RJ\SXQ�\N[_S\NWNX^]�RJ`N�NbZJXMNM�]SQXSOSLJX^Vc�JXM�RJ`N�KNLYWN�LYWWYX�
Z\JL^SLN˰�
�
CRN�OYVVYaSXQ�J\N�J�ONa�KJ]SL�MNOSXS^SYX]�\NVJ^NM�^Y�WYKSVS^c�MJ^J�J\N�_]NM�SX�^RS]�\NZY\^˲�
�

Ɣ 6?B˲��CRN�WJTY\S^c�YO�]RJ\NM�WYKSVS^c�`NRSLVN]�RJ`N�NS^RN\�J�QVYKJV�ZY]S^SYXSXQ�
]c]^NW�˟6?Bˠ�MN`SLN�NWKNMMNM�YX�^RN�`NRSLVN�S^]NVO�˟N˰Q˰˳�MYLUVN]]�]LYY^N\]ˠ�Y\�
YXKYJ\M�^RN�`NRSLVN�^R\Y_QR�^RN�OY\W�YO�J�M\S`N\̄]�Y\�\SMN\̄]�6?B̐NXJKVNM�
]WJ\^ZRYXN˰��

�
Ɣ 0?8˲� �0X�JZZVSLJ^SYX�Z\YQ\JWWSXQ�SX^N\OJLN�˟0?8ˠ�S]�J�LYWW_XSLJ^SYX�Z\Y^YLYV�

KN^aNNX�LYWZ_^N\�]c]^NW]�^RJ^�NXJKVN]�WYKSVS^c�MJ^J�^Y�KN�McXJWSLJVVc�]RJ\NM˳�
SXLV_MSXQ�SX�\NJV�^SWN˰�
�

Ɣ ENRSLVN�MJ^J˲��6?B̐NXJKVNM�`NRSLVN]�LJX�MNVS`N\�J�RY]^�YO�WYKSVS^c�MJ^J�SXLV_MSXQ�J�
VS`N�_ZMJ^N�˟Y\�RS]^Y\cˠ�YO�^RNS\�]^J^_]�˟N˰Q˰˳�J`JSVJKVN�OY\�\NX^ˠ�JXM�VYLJ^SYX˰�
�

Ɣ 8XMS`SM_JV�^\SZ�MJ^J˲��<Y]^�WYKSVS^c�YZN\J^Y\]�L\NJ^N�J�6?B�^\JLN�\NLY\M�OY\�NJLR�
_XS[_N�^\SZ˳�SXLV_MSXQ�^RN�]^J\^̾�NXM�VYLJ^SYX]˳�^SWN]^JWZ]˳�JXM�O_VV�\Y_^N˳�aS^R�
`J\cSXQ�VN`NV]�YO�MN^JSV˰�

��BJX�5\JXLS]LY�2Y_X^c�C\JX]ZY\^J^SYX�0_^RY\S^c˰�˟	���ˠ˰��4WN\QSXQ�<YKSVS^c�4`JV_J^SYX�ANZY\ �̂˰�
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Ɣ CRN�JKSVS^c�OY\�LS^SN]�^Y�\NLNS`N�MJ^J�O\YW�Z\S`J^N�OVNN^]�YO�`NRSLVN]�RJ]�KNNX�Q\NJ^Vc�
JLLNVN\J^NM�Kc�^RN�SX^\YM_L^SYX�YO�WSL\YWYKSVS^c�˟S˰N˰�]RJ\NM�KSUN]�JXM�]LYY^N\]ˠ˳�
VJ\QNVc�M_N�^Y�^RN�NJ]N�aS^R�aRSLR�LS^SN]�LJX�\NQ_VJ^N�^RNW˰�
�

Ɣ ?_KVSL�JQNXLSN]�RJ`N�]N`N\JV�UNc�^\JX]ZY\^J^SYX�ZYVSLc�JXM�ZVJXXSXQ�_]N�LJ]N]�
^RJ^�XNLN]]S^J^N�`NRSLVN�JXM�^\SZ�MJ^J�O\YW�Z\S`J^N�WYKSVS^c�YZN\J^Y\]˳�SXLV_MSXQ�
ZVJXXSXQ�NbZJXMNM�KSUN̾]LYY^N\�VJXN�SXO\J]^\_L^_\N˳�ZJ\USXQ�J\NJ]˳�Y\�ZSLU̐_Z�JXM�
M\YZ̐YOO�J\NJ]�˟SX�^RN�LJ]N�YO�DKN\˳�;cO^˳�JXM�MNVS`N\c�]N\`SLN]ˠ˰�FS^RY_^�JLLN]]�^Y�
^RS]�^cZN�YO�MJ^J˳�^\JX]ZY\^J^SYX�ZVJXXN\]�J\N�VN]]�JKVN�^Y�NOONL^S`NVc�SX^NQ\J^N�XNa�
WYKSVS^c�]N\`SLN]�SX^Y�^RN�OJK\SL�YO�LS^SN]˰�
�

Ɣ 6NYVYLJ^SYX�MJ^J˳�]_LR�J]�^RJ^�LYX^JSXNM�aS^RSX�^\SZ�MJ^J˳�S]�MNOSXNM�J]�̀ZN\]YXJV́�
SXOY\WJ^SYX�Kc�XNaN\�Z\S`JLc�ZYVSLSN]�SXLV_MSXQ�^RN�6NXN\JV�3J^J�?\Y^NL^SYX�
ANQ_VJ^SYX�˟63?Aˠ�JXM�2JVSOY\XSJ�2YX]_WN\�?\S`JLc�0L^�˟22?0ˠ˰�1Y^R�Z_KVSL�
JQNXLSN]�JXM�Z\S`J^N�LYWZJXSN]�^RJ^�WJXJQN�^RS]�MJ^J�aSVV�XNNM�^Y�MN`NVYZ�
\YK_]^�SXOY\WJ^SYX�JXM�]NL_\S^c�ZYVSLSN]�^Y�WJXJQN�S^˰�

�
Ɣ 2_\\NX^�WYKSVS^c�MJ^J�]^JXMJ\M]�SX^NXMNM�OY\�^RN�]RJ\SXQ�YO�`NRSLVN�JXM�^\SZ�MJ^J�^Y�

Z_KVSL�JQNXLSN]�J\N�[_S^N�XJ]LNX^˰�8X�JMMS^SYX�^Y�JMJZ^SXQ�^Y�^RN�LRJXQSXQ�
VJXM]LJZN�YO�Z\S`JLc�ZYVSLSN]˳�XNa�JXM�NbS]^SXQ�]^JXMJ\M]�aSVV�XNNM�^Y�LYX^SX_N�^Y�
N`YV`N�^Y�KN^^N\�JMM\N]]�^RN�WY\N�LYWWYX�_]N�LJ]N]�OY\�MJ^J�^RJ^�J\N�\N[_S\NM�
Kc�Z_KVSL�JQNXLSN]˰�
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0RELOLW\�'DWD�1HHGV�DQG�8VH�&DVHVb

1N]^�Z\JL^SLN�]_QQN]^]�^RJ^�^RN�WYKSVS^c�MJ^J�\N[_N]^NM�]N\`N]�J�ZJ\^SL_VJ\�_]N�LJ]N�Y\�
Z_\ZY]N˰�CRN\N�J\N�J�X_WKN\�YO�L\S^SLJV�_]N�LJ]N]�^RJ^�Z_KVSL�JQNXLSN]�RJ`N�OY\�\N[_S\SXQ�
JLLN]]�^Y�MJ^J˳�SXLV_MSXQ�^RN�UNc�YZN\J^SYXJV�JXM�ZVJXXSXQ�XNNM]�MN]L\SKNM�KNVYa˰�
�
02%,/,7<�352*5$0�0$1$*(0(17�$1'�(9$/8$7,21b

?_KVSL�JQNXLSN]�RJ`N�`J\cSXQ�VN`NV]�YO�\NQ_VJ^Y\c�J_^RY\S^c�Y`N\�WYKSVS^c�]N\`SLN]˰�<Y\N�
\NLNX^Vc˳�S^�RJ]�KNLYWN�LYWWYX�OY\�LS^SN]�^Y�N]^JKVS]R�ZSVY^]�^R\Y_QR�aRSLR�J�VSWS^NM�
X_WKN\�YO�YZN\J^Y\]�J\N�ZN\WS^^NM�^Y�MNVS`N\�JX�NWN\QSXQ�WYKSVS^c�]N\`SLN˳�Z\Y`SMSXQ�JX�
YZZY\^_XS^c�^Y�N`JV_J^N�^RN]N�]N\`SLN]�KNOY\N�J�VJ\QN\�]LJVN�\YVVY_^˰ �2YX`N\]NVc˳�^RN\N�	

J\N�JV]Y�LS^SN]�^RJ^�RJ`N�YZ^NM�^Y�JVVYa�J�VJ\QN\�X_WKN\�YO�WYKSVS^c�LYWZJXSN]�^Y�YZN\J^N�
aS^R�\NVJ^S`NVc�ONa�\N]^\SL^SYX]˰�1Y^R�LS\L_W]^JXLN]�RJ`N�]SWSVJ\�WYKSVS^c�Z\YQ\JW�
N`JV_J^SYX�XNNM]�^RJ^�\N[_S\N�JLLN]]�^Y�WYKSVS^c�MJ^J˰�
�
<YXS^Y\SXQ�5VNN^�BSdN�
<JXc�WSL\YWYKSVS^c�ZSVY^]�\N[_S\N�^RJ^�YZN\J^Y\]�JMRN\N�^Y�J�WJbSW_W�\N]^\SL^SYX�˟Y\�J�
̀LJŹˠ�YX�^RN�X_WKN\�YO�`NRSLVN]�JVVYaNM�SX�J�]N\`SLN�J\NJ�̐�^cZSLJVVc�^RN�W_XSLSZJV�
KY_XMJ\c˳�Y\�J�VJ\QN\�KY_XMJ\c�SO�^RN�WYKSVS^c�Z\YQ\JW�S]�\NQ_VJ^NM�Kc�J�\NQSYXJV�
^\JX]ZY\^J^SYX�J_^RY\S^c�]_LR�J]�J�WN^\YZYVS^JX�ZVJXXSXQ�Y\QJXSdJ^SYX˰�ENRSLVN�LY_X^]�
YK^JSXNM�O\YW�WSL\YWYKSVS^c�`NRSLVN�MJ^J�J\N�_^SVSdNM�^Y�MN^N\WSXN�RYa�WJXc�`NRSLVN]�J\N�
YZN\J^SXQ�SX�\NJV̐^SWN˳�JXM�RS]^Y\SLJVVc˳�SX�^RN�ZN\WS^^NM�]N\`SLN�J\NJ˰�2S^SN]�WJc�^RNX�_]N�
^RS]�SXOY\WJ^SYX�^Y�MN^N\WSXN�aRN^RN\�Y\�XY^�YZN\J^Y\]�J\N�SX�LYWZVSJXLN�aS^R�^RNS\�
Z\YQ\JW�Y\�ZSVY^�\N[_S\NWNX^]�˟]NN�5SQ��ˠ˰�
��

�
5SQ_\N��˰�ENRSLVN�OVNN^�]SdN�Kc�YZN\J^Y\�Y`N\�^SWN�LYWZJ\NM�^Y�J�`NRSLVN�LJZ˰�

	�=J^SYXJV�;NJQ_N�YO�2S^SN]˰�˟	���ˠ˰��<SL\YWYKSVS^c�SX�2S^SN]˲�0�7S]^Y\c�JXM�?YVSLc�AN`SNa˰�

�
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BN\`SLN�0\NJ]�
3NZNXMSXQ�YX�^RNS\�\NQSYXJV�^\JX]ZY\^J^SYX�XNNM]˳�LS^SN]�WJc�\N]^\SL^�WYKSVS^c�]N\`SLN�
YZN\J^Y\]�^Y�J�]WJVVN\˳�]ZNLSOSL�]N\`SLN�J\NJ�aS^RSX�^RNS\�W_XSLSZJV�KY_XMJ\c˰�5Y\�
NbJWZVN˳�SX�2RSLJQȲ]�]LYY^N\�ZSVY^˳�^RN�]N\`SLN�J\NJ�aJ]�MN]SQXNM�^Y�^N]^�]LYY^N\]�SX�J�
MS`N\]N�]N^�YO�QNYQ\JZRSN]˳�SXLV_MSXQ�XNSQRKY\RYYM]�aS^R�VSWS^NM�JLLN]]�^Y�Z_KVSL�^\JX]S^�
Y\�^RN�LS^c̐WJXJQNM�MYLUNM�KSUN]RJ\N�]c]^NW�˟]NN˰�5SQ˰�	ˠ˰��
�

�
5SQ_\N�	˰�;S`N�WJZ�YO�`NRSLVN]�aS^RSX�J�MN]SQXJ^NM�]N\`SLN�J\NJ�SX�2RSLJQY˳�8;˰�

�
CR\Y_QR�JLLN]]�^Y�\NJV̐^SWN�MJ^J�O\YW�WYKSVS^c�YZN\J^Y\]˳�LS^c�]^JOO�WJXJQSXQ�WYKSVS^c�
Z\YQ\JW]�J\N�JKVN�^Y�WY\N�NJ]SVc�JX]aN\�[_N]^SYX]�O\YW�^RN�QNXN\JV�Z_KVSL�JXM�NVNL^NM�
YOOSLSJV]�JKY_^�aRN^RN\�WYKSVS^c�]N\`SLN]�J\N�JMRN\SXQ�^Y�]N\`SLN�J\NJ�\N[_S\NWNX^]˰�8^�S]�
JV]Y�LYWWYX�OY\�J�LS^c�^Y�_]N�J�VS`N�WJZ�YO�`NRSLVN]�KJ]NM�YX�\NJV̐^SWN�MJ^J�^Y�
^\Y_KVN]RYY^�S]]_N]�]_LR�J]�SXLYWSXQ�LYWZVJSX^]�O\YW�LS^SN]�JKY_^�`NRSLVN]�ZJ\UNM�OY\�
^YY�VYXQ�YX�^RNS\�Z\YZN\^c�Y\�YXN]�^RJ^�WJc�\N[_S\N�WJSX^NXJXLN˰�
�
4[_S^c�0XJVc]S]�
0]�XNa�^\JX]ZY\^J^SYX�]YV_^SYX]�J\\S`N�SX�LS^SN]˳�J�UNc�LYXLN\X�OY\�WJXc�Z_KVSL�JQNXLSN]�S]�
NX]_\SXQ�^RJ^�^RN]N�]N\`SLN]�J\N�J`JSVJKVN�^Y�^RY]N�^RJ^�RJ`N�KNNX�]c]^NWJ^SLJVVc�
NbLV_MNM�O\YW�^RN�^\JX]ZY\^J^SYX�ZVJXXSXQ�Z\YLN]]˰ �?YVSLSN]�^RJ^�WJXc�LS^SN]�RJ`N�


JMYZ^NM�SXLV_MN�\N[_S\SXQ�^RJ^�J�]ZNLSOSL�X_WKN\�Y\�ZY\^SYX�YO�J�WSL\YWYKSVS^c�`NRSLVN�


�C\JX]ZY\^J^SYX�OY\�0WN\SLJ˰�˟	���ˠ˰��BRJ\NM�<SL\YWYKSVS^c�?VJcKYYU�˰�
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OVNN^�KN�MNZVYcNM�SX�VYa�SXLYWN�XNSQRKY\RYYM]˳�SXLV_MSXQ�SX�1JV^SWY\N ˳�?Y\^VJXM ˳�JXM�� �

BJX�5\JXLS]LY ˳�JWYXQ�WJXc�Y^RN\]�˟]NN�5SQ˰�
ˠ�


�

�
5SQ_\N�
˰�BSWZVN�JXJVc]S]�YO�`NRSLVN�MS]^\SK_^SYX�Kc�aJ\M�SX�FJ]RSXQ^YX˳�32˰�

�
0LLN]]�^Y�WYKSVS^c�MJ^J�LJX�RNVZ�Z_KVSL�JQNXLc�]^JOO�NX]_\N�^RJ^�^RN]N�N[_S^c�
\N[_S\NWNX^]�J\N�KNSXQ�WN^�Kc�YZN\J^Y\]˳�N`JV_J^N�aRN^RN\�^RN]N�\N[_S\NWNX^]�\N]_V^�SX�
NbZJXMNM�_^SVSdJ^SYX�SX�N[_S^c�Z\SY\S^c�J\NJ]˳�JXM�SXOY\W�XNa�ZYVSLSN]˳�]_LR�J]�]_K]SMSdNM�
\SMN]˳�^Y�JLRSN`N�^RNS\�MN]S\NM�QYJV]˰�
�
?N\OY\WJXLN�1J]NM�<JXJQNWNX^�
?_KVSL�JQNXLSN]�\N[_S\N�JLLN]]�^Y�MJ^J�^Y�N`JV_J^N�^RN�]_LLN]]�YO�WYKSVS^c�Z\YQ\JW]�
_]SXQ�ZN\OY\WJXLN̐KJ]NM�WN^\SL]˰�5Y\�NbJWZVN˳�WJXc�LS^SN]�NbJWSXN�J�_^SVSdJ^SYX�\J^N�
˟N˰Q˰�\SMN]�ZN\�YZN\J^SYXJV�`NRSLVNˠ�^Y�MN^N\WSXN�aRN^RN\�^RN�Z\YQ\JW�S]�MNVS`N\SXQ�J�
`JV_JKVN�]N\`SLN�^Y�^RNS\�LS^SdNX]˰�?N\OY\WJXLN̐KJ]NM�WNJ]_\N]�]_LR�J]�J�_^SVSdJ^SYX�\J^N�
LJX�RNVZ�J�LS^c�MNLSMN�aRN^RN\�^Y�SXL\NJ]N�J�LS^caSMN�LJZ�YX�^RN�X_WKN\�YO�`NRSLVN]�
YZN\J^SXQ�JXM̾Y\�\NaJ\M�WYKSVS^c�YZN\J^Y\]�^RJ^�J\N�ZN\OY\WSXQ�aNVV�˟]NN˰�5SQ��ˠ˰�

��1JV^SWY\N�2S^c�3NZJ\^WNX^�YO�C\JX]ZY\^J^SYX˰�˟	���ˠ˰��3YLUVN]]�ENRSLVN�?SVY^�?\YQ\JW˲�4`JV_J^SYX�ANZY\^˰� �
��?Y\^VJXM�1_\NJ_�YO�C\JX]ZY\^J^SYX˰�˟	���ˠ˰��4̐BLYY^N\�5SXMSXQ]�ANZY\ �˰̂ �

�BJX�5\JXLS]LY�<_XSLSZJV�C\JX]ZY\^J^SYX�0_^RY\S^c˰�˟	���ˠ˰��?YaN\NM�BLYY^N\�BRJ\N�?N\WS^�JXM�?SVY^�
?\YQ\JW˰�

�
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�
5SQ_\N��˰�2YWZJ\S]YX�YO�_^SVSdJ^SYX�\J^N]�J]�ZN\OY\WJXLN�WN^\SL]˰�

�

75$163257$7,21�3/$11,1*b

CRN\N�S]�LYX]SMN\JKVN�`JV_N�^Y�WYKSVS^c�MJ^J�OY\�KY^R�]RY\^̐�JXM�VYXQ̐\JXQN�^\JX]ZY\^J^SYX�
ZVJXXSXQ�XNNM]˰�5\YW�WJUSXQ�MNLS]SYX]�JKY_^�XNa�WYKSVS^c�ZJ\USXQ�^Y�WS^SQJ^SXQ�K\YJMN\�
^\JOOSL�LYXQN]^SYX�LRJVVNXQN]˳�JLLN]]�^Y�XNa�]Y_\LN]�YO�MJ^J�J]�LS^SN]�S]�N]]NX^SJV�OY\�
^\JX]ZY\^J^SYX�ZVJXXN\]�^Y�ZVJX�JXM�WJXJQN�^RN�O_^_\N�YO�WYKSVS^c˰�
�
8MNX^SOcSXQ�JXM�<NJ]_\SXQ�=Na�<YKSVS^c�?J\USXQ�
FRSVN�]N\`SLN]�]_LR�J]�\SMNRJSVSXQ�˟N˰Q˰�DKN\�JXM�;cO^ˠ�Q\Na�[_SLUVc�JXM�aS^R�VSWS^NM�
SXOY\WJ^SYX�J`JSVJKVN�^Y�LS^SN]˳�]RJ\NM�]LYY^N\]�aN\N�NJ]SVc�\NQ_VJ^NM�JXM�[_SLUVc�KNQJX�
Z\Y`SMSXQ�MJ^J�^Y�Z_KVSL�JQNXLSN]˰�0]�J�\N]_V^˳�WJXc�LS^SN]�aN\N�JKVN�^Y�XSWKVc�\N]ZYXM�
aS^R�MNMSLJ^NM�ZJ\USXQ�OY\�^RN]N�XNa�WYKSVS^c�YZ^SYX]˰�
�

�
5SQ_\N��˰�7NJ^WJZ�YO�O\N[_NX^�ZJ\USXQ�N`NX^]�SX�0\VSXQ^YX�2Y_X^c˳�E0˰�

�
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5Y\�NbJWZVN˳�SX�0\VSXQ^YX�2Y_X^c˳�aRSLR�RJ]�KNNX�\NLNS`SXQ�WSL\YWYKSVS^c�MJ^J�^R\Y_QR�
?YZ_V_]�]SXLN�VJ^N�	���˳�RNJ^�WJZ]�YO�RS]^Y\SL�]LYY^N\�ZJ\USXQ�N`NX^]�SXMSLJ^N�aRN\N�
XNa�WSL\YWYKSVS^c�̀LY\\JV]́�Y\�̀M\YZ�dYXN]́�WSQR^�KN�XNNMNM�˟]NN�5SQ˰��ˠ˰�CRN�LY_X^c�
[_SLUVc�MN`NVYZNM�XNa�ZJ\USXQ�J\NJ]�OY\�KSUN]�JXM�]LYY^N\]˳�JXM�LJX�NJ]SVc�N`JV_J^N�^RN�
NOONL^S`NXN]]�YO�^RS]�XNa�SXO\J]^\_L^_\N�Kc�RJ\XN]]SXQ�MJ^J�˟]NN�5SQ˰�
ˠ˰�
�
�
�
�
�
�
�
�
�
�

5SQ_\N�
˰�<SL\YWYKSVS^c�LY\\JV]�SX]^JVVNM�SX�0\VSXQ^YX�2Y_X^c˰�

�
�
4bZJXMSXQ�1SUN�Y\�̀<SL\YWYKSVS^ć�;JXN]�
0X�SX^N\N]^SXQ�LYX^\SK_^SYX�YO�]RJ\NM�NVNL^\SL�]LYY^N\]�S]�^RJ^�^RNc�J^^\JL^NM�XNa�_]N\�
Q\Y_Z]�^Y�̀WSL\YWYKSVS^ć�˟S˰N˰�KSUN]�JXM�]LYY^N\]ˠ�SX�LS^SN]˰�8X�T_]^�YXN�cNJ\˳�^RN�X_WKN\�YO�
WSL\YWYKSVS^c�^\SZ]�WY\N�^RJX�MY_KVNM�˟O\YW�

˰��WSVVSYX�^\SZ]�^Y����WSVVSYX�^\SZ]ˠ�
JLLY\MSXQ�^Y�J�\NLNX^�\NZY\^�Kc�^RN�=J^SYXJV�0]]YLSJ^SYX�YO�2S^c�C\JX]ZY\^J^SYX�>OOSLSJV]˰ ��

0�VYXQ]^JXMSXQ�LYXLN\X�OY\�LS^SN]˳�aRSLR�KNJ\�W_LR�YO�^RN�\N]ZYX]SKSVS^c�OY\�SWZ\Y`SXQ�^RN�
]JON^c�YO�Y_\�]^\NN^]˳�RJ]�KNNX�J�]^NJMc�SXL\NJ]N�SX�^\JOOSL�OJ^JVS^SN]�SX�WJXc�WJTY\�
WN^\YZYVS^JX�J\NJ]˳�ZJ\^SL_VJ\Vc�OY\�`_VXN\JKVN�\YJM�_]N\]�]_LR�J]�LcLVS]^]�JXM�
ZNMN]^\SJX]˰�0LLY\MSXQ�^Y�^RN�=J^SYXJV�7SQRaJc�C\JOOSL�BJON^c�0MWSXS]^\J^SYX˳�	����aJ]�
^RN�MNJMVSN]^�YX�\NLY\M�OY\�LcLVS]^]˳�aS^R�MNJ^R]�\S]SXQ�Kc�
˰
�ZN\LNX^˳�N`NX�aRSVN�Y`N\JVV�
^\JOOSL�MNJ^R]�˟OY\�XYX̐`_VXN\JKVN�\YJM�_]N\]˳�S˰N˰˳�ZNYZVN�SX�LJ\]ˠ�aNX^�MYaX˰ ��

�
<YKSVS^c�MJ^J˳�ZJ\^SL_VJ\Vc�aRNX�KJ]NM�YX�WY\N�MN^JSVNM�6?B�^\JLN�MJ^J˳�LJX�Z\Y`SMN�\SLR�
SXOY\WJ^SYX�JKY_^�aRN\N�`_VXN\JKVN�\YJM�_]N\]˳�]_LR�J]�LcLVS]^]�JXM�]LYY^N\�\SMN\]˳�J\N�
WJUSXQ�^\SZ]�]Y�^RJ^�^\JX]ZY\^J^SYX�ZVJXXN\]�LJX�NbZJXM�]JON�WSL\YWYKSVS^c�SXO\J]^\_L^_\N�
˟]NN�5SQ˰��ˠ˰�<JXc�\NQSYXJV�JQNXLSN]˳�SXLV_MSXQ�0\VSXQ^YX�2Y_X^c˳�>WJRJ˳�JXM�>JUVJXM˳�
aRSLR�RJ`N�JLLN]]�^Y�WYKSVS^c�MJ^J˳�J\N�XYa�RJ\XN]]SXQ�S^�^Y�_ZMJ^N�KSUN�WJ]^N\�ZVJX]˳�
JXM�^Y�SXOY\W�MNLS]SYX]�JKY_^�aRN\N�^Y�ZVJLN�̀]VYa�]^\NN^́�Y\�̀YZNX�]^\NN^́�ZYVSLSN]˰�

��=J^SYXJV�0]]YLSJ^SYX�YO�2S^c�C\JX]ZY\^J^SYX�>OOSLSJV]˰�˟	���ˠ˰��BRJ\NM�<SL\YWYKSVS^c�SX�^RN�D˰B˰˲�	���˰�
��=J^SYXJV�7SQRaJc�C\JOOSL�BJON^c�0MWSXS]^\J^SYX˰�˟	���ˠ˰��C\JOOSL�BJON^c�5JL^]˲�AN]NJ\LR�XY^N˰��

�
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�
5SQ_\N��˰�6?B�^\JLN�MJ^J�JQQ\NQJ^NM�SX^Y�\Y_^N]�SX�>JUVJXM˳�20˰�

�
2_\K�<JXJQNWNX^�
1NcYXM�KSUN]�JXM�]LYY^N\]˳�WJXc�LS^SN]�J\N�VYYUSXQ�^Y�WYKSVS^c�MJ^J�^Y�SXOY\W�L_\K�
WJXJQNWNX^�]^\J^NQSN]�^RJ^�LJX�RNVZ�^RNW�WS^SQJ^N�^RN�]JON^c�JXM�LYXQN]^SYX�SWZJL^]�YO�
Q\YaSXQ�MNWJXM�OY\�L_\K�]ZJLN˰�8X�VJ^N�	���˳�;SWN�JXM�?YZ_V_]�ZJ\^XN\NM�^Y�NbZJXM�^RN�
<YKSVS^c�3J^J�BZNLSOSLJ^SYX�˟<3Bˠ�^Y�LJ\]RJ\SXQ˳�_^SVSdSXQ�`NRSLVN�MJ^J�^Y�`JVSMJ^N�^RNS\�_]N�
YO�L_\K]SMN�ZJ\USXQ˰ ��

�
1c�JLLN]]SXQ�WYKSVS^c�MJ^J�JKY_^�ZSLU̐_Z�JXM�M\YZ̐YOO�JL^S`S^c˳�SXLV_MSXQ�^NWZY\JV�MJ^J˳�
LS^SN]�LJX�KN^^N\�MN`NVYZ�OVNbSKVN�L_\K�ZYVSLSN]�SX�LYXQN]^NM�MYaX^YaX�J\NJ]˰�?N\RJZ]�
WY\N�SWZY\^JX^Vc˳�JLLN]]�^Y�MJ^J�RNVZ]�^\JX]ZY\^J^SYX�ZVJXXN\]�Z\N]NX^�N`SMNXLN�^RJ^�LJX�
]RJZN�^RN�ZYVS^SLJV�aSVV�\N[_S\NM�^Y�JLLNZ^�LRJXQN]�SX�ZJ\USXQ�ZYVSLSN]�^RJ^�J\N�YO^NX�
ZYVS^SLJVVc�LRJVVNXQSXQ˰�
�

�

b b

��7Ya�?YZ_V_]�8]�8WZ\Y`SXQ�D]N�YO�2S^c�2_\K]�FS^R�;SWN˰�˟	���ˠ˰�?YZ_V_]�1VYQ˰��

�
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&XUUHQW�0HWKRGV�IRU�'DWD�6KDULQJ�DQG�$QDO\VLVb

'$7$�67$1'$5'6b

CRN�OYVVYaSXQ�S]�J�K\SNO�Y`N\`SNa�YO�^\JX]ZY\^J^SYX�MJ^J�]^JXMJ\M]�^RJ^�LS^SN]�RJ`N�KNQ_X�
^Y�JMYZ^�^Y�\N[_S\N�MJ^J�O\YW�Z\S`J^N�WYKSVS^c�YZN\J^Y\]˳�SXLV_MSXQ�Z\SWJ\SVc�MYLUVN]]�
KSUN]�JXM�]LYY^N\]˰�
�
6NXN\JV�1SUN]RJ\N�5NNM�BZNLSOSLJ^SYX�
CRN�6NXN\JV�1SUN]RJ\N�5NNM�BZNLSOSLJ^SYX�˟615Bˠ �aJ]�MN`NVYZNM�Kc�^RN�=Y\^R���

0WN\SLJX�1SUN]RJ\N�0]]YLSJ^SYX�SX�	���˰�:Nc�LRJ\JL^N\S]^SL]˲�
Ɣ 615B�Z\Y`SMN]�\NJV̐^SWN�SXOY\WJ^SYX�JKY_^�MYLUNM�JXM�MYLUVN]]�KSUN̾]LYY^N\�

]c]^NW]�JXM�^RNS\�J`JSVJKVN�`NRSLVN]˰�˟=Y^N˲�^RN�MJ^J�MYN]�XY^�SXLV_MN�`NRSLVN]�^RJ^�
J\N�SX�_]N�Kc�\SMN\]�Y\�\NWY`NM�Kc�YZN\J^Y\]�OY\�\NKJVJXLSXQ˳�WJSX^NXJXLN˳�Y\�
Y^RN\�\NJ]YX]ˠ˰�

Ɣ 615B�MNVS`N\]�L_\\NX^�]c]^NW�]^J^_]˳�VYLJ^SYX�YO�`NRSLVN]�˟S˰N˰�VJ^S^_MSXJV�JXM�
VYXQS^_MSXJV�LYY\MSXJ^N]ˠ˳�JXM�J`JSVJKSVS^c˰�

Ɣ 5Y\�NVNL^\SL�KSUN]�JXM�]LYY^N\]˳�615B�MJ^J�WJc�JV]Y�SXLV_MN�`NRSLVN�KJ^^N\c�
LRJ\QN�VN`NV˰�

�
615B�\NLNX^Vc�_XMN\aNX^�J�WJTY\�_ZMJ^N�^RJ^�OYL_]NM�YX�NXJKVSXQ�XNa�ONJ^_\N]�SX�
KSUN]RJ\N�]c]^NW]�^R\Y_QR�MJ^J�]^JXMJ\MSdJ^SYX�JXM�^Y�JV]Y�KN^^N\�Z\Y^NL^�_]N\�Z\S`JLc˰�
0V^RY_QR�SX�^RN�NJ\VSN\�MJc]�YO�]LYY^N\�]RJ\SXQ�˟N˰Q˰�VJ^N�	����^Y�NJ\Vc�	���ˠ˳�615B�aJ]�
YO^NX�_^SVSdNM�Kc�LS^SN]�OY\�\NQ_VJ^Y\c�Z_\ZY]N]˳�S^]�XNa�OYL_]�S]�Y\SNX^NM�^YaJ\M�MNVS`N\SXQ�
\NJV̐^SWN�MJ^J�OY\�^RN�NXM�_]N\]�YO�KSUN�JXM�]LYY^N\�]N\`SLN]�˟N˰Q˰�`NRSLVN�VYLJ^SYX�
SXOY\WJ^SYX�SX�WYKSVN�JZZ]ˠ˳�XY^�OY\�\NQ_VJ^Y\]�ZN\�]N˰�
�
>XN�YO�^RN�UNc�LRJXQN]�^RJ^�aSVV�LRJXQN�^RN�_^SVS^c�YO�615B�OY\�^\JX]ZY\^J^SYX�ZVJXXSXQ�
Z_\ZY]N]�S]�^RJ^�^RN�`NRSLVN�83]�aS^RSX�^RN�MJ^J�ONNM]�aSVV�KN�\Y^J^NM�Y\�\NWY`NM�]Y�^RJ^�
Y\SQSX�JXM�MN]^SXJ^SYX�ZJS\]�LJXXY^�KN�SMNX^SOSNM˰�6S`NX�^RN�\SMN\̐Y\SNX^NM�JZZ\YJLR�YO�
615B˳�^RS]�LRJXQN�S]�JX�SWZ\Y`NWNX^�^Y�Z\Y^NL^�^RN�ZN\]YXJV�Z\S`JLc�YO�^RN�_]N\]�YO�
^RN]N�]c]^NW]˰�7YaN`N\˳�SO�JQNXLSN]�SX�^RN�DXS^NM�B^J^N]�Y\�NV]NaRN\N�_]N�^RS]�MJ^J�^Y�
MN^N\WSXN�RYa�VYXQ�J�`NRSLVN�RJ]�KNNX�ZJ\UNM�Y\�^Y�\NLYX]^\_L^�^\SZ�ZJ^^N\X]˳�^RNc�J\N�
VSUNVc�^Y�OSXM�^RJ^�^RN�XNa�MJ^J�ONNM]�J\N�XY^�LYWZJ^SKVN�aS^R�^RN]N�^\JX]ZY\^J^SYX�
JXJVc]S]�_]N�LJ]N]˰�
�
�

���=Y\^R�0WN\SLJX�1SUN]RJ\N�0]]YLSJ^SYX�˟=01B0ˠ˰�˟	�	�ˠ˰�6NXN\JV�1SUN]RJ\N�5NNM�BZNLSOSLJ^SYX˰�AN^\SN`NM�
O\YW˲��R^^Z]˲̾̾QS^R_K˰LYW̾=01B0̾QKO]̾KVYK̾WJ]^N\̾QKO]˰WM�

�
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�
<YKSVS^c�3J^J�BZNLSOSLJ^SYX�˟<3Bˠ�
CRN�<YKSVS^c�3J^J�BZNLSOSLJ^SYX�˟<3Bˠ �aJ]�SX^\YM_LNM�SX�BNZ^NWKN\�	����Kc�^RN�;Y]���

0XQNVN]�3NZJ\^WNX^�YO�C\JX]ZY\^J^SYX�˟;03>Cˠ�JXM�J�LYX]_V^SXQ�ZJ\^XN\�^Y�]^JXMJ\MSdN�
MJ^J�OVYa]�^Y̾O\YW�LS^SN]�JXM�WYKSVS^c�YZN\J^Y\]˳�]_LR�J]�]RJ\NM�]LYY^N\]˳�OY\�^RN�
Z_\ZY]N]�YO�JL^S`NVc�WJXJQSXQ�^RN�Z_KVSL�\SQR^�YO�aJc˰�8^]�WJXJQNWNX^�aJ]�]RSO^NM�^Y�^RN�
>ZNX�<YKSVS^c�5Y_XMJ^SYX�SX�VJ^N�	���˰�:Nc�LRJ\JL^N\S]^SL]˲�

Ɣ 8X�JMMS^SYX�^Y�^RN�]^J^_]�YO�J`JSVJKVN�`NRSLVN]˳�<3B�JV]Y�]ZNLSOSN]�^RJ^�`NRSLVN]�
\NZY\^�aRNX�^RNS\�ZY]S^SYX�JXM�̀`NRSLVN�]^J^Ń�LRJXQN�M_N�^Y�\NKJVJXLSXQ˳�
WJSX^NXJXLN˳�VYa�KJ^^N\c�Y\�Y^RN\�\NJ]YX]�^R\Y_QR��ŦŰÒŰŸŦȲîĔÒĸčú��_ZMJ^N]�˟]NN�
KNVYaˠ˰�

Ɣ <3B�SX^\YM_LNM�J�]ZNLSOSLJ^SYX�OY\�]RJ\SXQ�SXOY\WJ^SYX�JKY_^�RS]^Y\SLJV�^\SZ]˳�
SXLV_MSXQ�]^J\^]˳�NXM]˳�JXM�O_VV�6?B�^\SZ�^\JTNL^Y\SN]̾�\Y_^N]˰�

Ɣ <3B�S]�L_\\NX^Vc�Z\SWJ\SVc�_]NM�OY\�]RJ\NM�KSUN]�JXM�]LYY^N\]˰�
�
<3B�SXLV_MN]�^R\NN�MS]^SXL^�^cZN]�YO�MJ^J�]ZNLSOSLJ^SYX]˲�

Ɣ �şłƐęôúş��]ZNLSOSLJ^SYX]�J\N�MN]SQXNM�OY\�WYKSVS^c�LYWZJXSN]�^Y�MNVS`N\�MJ^J�^Y�
\NQ_VJ^SXQ�J_^RY\S^SN]�JXM̾Y\�LYWZJXSN]�aY\USXQ�YX�KNRJVO�YO�LS^SN]˰�

Ɣ �łĭęîƗ��]ZNLSOSLJ^SYX]�J\N�MN]SQXNM�^Y�]^JXMJ\MSdN�RYa�\NQ_VJ^SXQ�J_^RY\S^SN]�
MNVS`N\�MJ^J�JKY_^�ZYVSLSN]˳�]_LR�J]�J�\N]^\SL^NM�ZJ\USXQ�J\NJ˳�^Y�YZN\J^Y\]˰�

Ɣ �čúĸîƗ��S]�MN]SQXNM�OY\�\NQ_VJ^SXQ�J_^RY\S^SN]�^Y�MNVS`N\�MJ^J�JXM�SX]^\_L^SYX]�
MN]SQXNM�^Y�JL^S`NVc�WJXJQN�^RN]N�`NRSLVN]�YZN\J^SXQ�SX�^RN�Z_KVSL�\SQR^�YO�aJc˰�
CRS]�ZY\^SYX�YO�^RN�MJ^J�]ZNLSOSLJ^SYX]�JVSQX]�aS^R�J�`S]SYX�^RJ^�aY_VM�NXJKVN�LS^SN]�
^Y�WY\N�MS\NL^Vc�LYX^\YV�^RN�`NRSLVN]�YZN\J^SXQ�SX�^RN�Z_KVSL�\SQR^�YO�aJc˳�SX�\NJV�
^SWN˰�

�
0�UNc�LYX^\SK_^SYX�YO�<3B�S]�^RN�]^JXMJ\MSdJ^SYX�YO�^\SZ�MJ^J˳�aRSLR�SX�^RN�LYX^Nb^�YO�KSUN]�
JXM�]LYY^N\]�SX�ZJ\^SL_VJ\˳�LJX�KN�`JV_JKVN�OY\�SMNX^SOcSXQ�aRN\N�^Y�ZVJLN�XNa�Z\Y^NL^NM�
VJXN]˰�7S]^Y\SL�^\SZ�MJ^J�S]�\NVJ^S`NVc�]^\JSQR^OY\aJ\M˴�RYaN`N\˳�^RN\N�J\N�]YWN�UNc�S]]_N]�
^RJ^�RJ`N�KNNX�\JS]NM�JWYXQ�Z\Y`SMN\]�JXM�_]N\]�YO�<3B�MJ^J�J\Y_XM�^RN�VJ^NXLc�JXM�
Q\JX_VJ\S^c�J^�aRSLR�S^�LJX�\NJ]YXJKVc�KN�MNVS`N\NM�O\YW�J�Z\S`JLc�ZN\]ZNL^S`N˳�J]�aNVV�J]�
O\YW�JX�NXQSXNN\SXQ�ONJ]SKSVS^c�ZN\]ZNL^S`N˰��
�
ENRSLVN�MJ^J�MNVS`N\NM�^Y�Z_KVSL�JQNXLSN]�SX�\NJV̐^SWN�˟?\Y`SMN\�̀B^J^_]�2RJXQN]́ˠ�S]�
W_LR�VN]]�]^\JSQR^OY\aJ\M�JXM�RJ]�Z\N]NX^NM�LS^SN]�aS^R�`J\SY_]�LRJVVNXQN]˳�J]�aJ]�
MN]L\SKNM�SX�^RN�\NLNX^�2RSLJQY��4̐BLYY^N\�?SVY^�4`JV_J^SYX�˰ �CRN��ŦŰÒŰŸŦȲîĔÒĸčúŦ ��MJ^J��	

���>ZNX�<YKSVS^c�5Y_XMJ^SYX�˟><5ˠ˰�˟	�	�ˠ˰�<YKSVS^c�3J^J�BZNLSOSLJ^SYX˰�AN^\SN`NM�O\YW˲�
R^^Z]˲̾̾QS^R_K˰LYW̾YZNXWYKSVS^cOY_XMJ^SYX̾WYKSVS^c̐MJ^J̐]ZNLSOSLJ^SYX�
�	�2RSLJQY�3NZJ\^WNX^�YO�C\JX]ZY\^J^SYX˰�˟	�	�ˠ˰��4̐BLYY^N\�?SVY^�4`JV_J^SYX˰�

�
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]ZNLSOSLJ^SYX�\N[_S\N]�^RJ^�YZN\J^Y\]�MNVS`N\�MJ^J�YXVc�aRNX�J�`NRSLVN�NbZN\SNXLN]�J�
LRJXQN�SX�]^J^_]˳�J]�YZZY]NM�^Y�]SWZVc�Z\Y`SMSXQ�J�L_\\NX^�]XJZ]RY^�YO�JVV�`NRSLVN]�
˟YZN\J^SYXJV�Y\�XY^ˠ�^RJ^�J\N�SX�^RN�Z_KVSL�\SQR^�YO�aJc˰�0]�J�\N]_V^˳�WJXc�LS^SN]�RJ`N�
NbZN\SNXLNM�J�̀VJLU�YO�LN\^JSX^c�aS^R�^RN�_XMN\VcSXQ�MJ^J�ˣaRSLR�RJ]ˤ�LJ_]NM�MSOOSL_V^c�SX�
N]^JKVS]RSXQ�WN^\SL]�^RJ^�aN\N�JQ\NNM�_ZYX�Kc�JVV�]^JUNRYVMN\]�SX`YV`NM˰́ǧ

�
�5Y\�NbJWZVN˳�J�`NRSLVN�WSQR^�RJ`N�^RN�OYVVYaSXQ�]N[_NXLN�YO�N`NX^]˲�

�˲��0<��ENRSLVN�S]�J`JSVJKVN�
�˲�	0<���ENRSLVN�KNQSX]�J�^\SZ�
�˲��0<���ENRSLVN�RJ]�J�VYa�KJ^^N\c�
�˲	
0<��ENRSLVN�NXM]�J�^\SZ�
�˲��0<��ENRSLVN�aJ]�M\YZZNM�YOO�Kc�JX�NWZVYcNN�SX�J�XNa�VYLJ^SYX�

�
1J]NM�YX�J�]N[_NXLN�YO�N`NX^]˳�J�\NQ_VJ^Y\c�J_^RY\S^c�aY_VM�RJ`N�^Y�\NLYX]^\_L^�^RN�
]N\SN]�YO�N`NX^]�^Y�LJVL_VJ^N�J^�JXc�QS`NX�ZYSX^�SX�^SWN�Y\�SX�JXc�QNYQ\JZRc�YO�SX^N\N]^˳�
RYa�WJXc�`NRSLVN]�aN\N�SX�^RN�Z_KVSL�\SQR^�YO�aJc˰�>O^NX^SWN]˳�^RN\N�J\N�]N[_NXLN]�YO�
N`NX^]�^RJ^�J\N�SVVYQSLJV�OY\�]N`N\JV�\NJ]YX]��	�˳�SXLV_MSXQ˲�

Ɣ CRN�WJTY\S^c�YO�YZN\J^Y\]�SX^N\XJV�MJ^J�ONNM]�MY�XY^�XJ^_\JVVc�Y\�LYX]S]^NX^Vc�WJZ�
^Y�^RN�<3B�`NRSLVN��ŦŰÒŰŸŦȲîĔÒĸčúŦ��]ZNLSOSLJ^SYX˴�

Ɣ CRN�<3B�`NRSLVN� �ŦŰÒŰŸŦȲîĔÒĸčúŦ��]ZNLSOSLJ^SYX�MNOSXS^SYX]�J\N�SX^N\XJVVc�
SXLYX]S]^NX^˴�

Ɣ 6?B�S]�SXLYX]S]^NX^˳�]Y�J�`NRSLVN�]^J^_]�LRJXQN�WJc�XY^�KN�\NLY\MNM˴�JXM�
Ɣ >ZN\J^SYXJV�]^JOO�WY`SXQ�]LYY^N\]�Y\�KSUN]�WJc�XY^�\NQS]^N\�N`NX^]�˟N˰Q˰�^RN�]^J\^�

N`NX^�JXM�NXM�N`NX^�OY\�WY`SXQ�J�`NRSLVNˠ˰�
�
CRN�WJTY\S^c�YO�LS^SN]�Z\SWJ\SVc�aJX^�^Y��LY_X^��RYa�WJXc�`NRSLVN]�J\N�SX�^RN�Z_KVSL�\SQR^�YO�
aJc˳�NS^RN\�SX�\NJV̐^SWN�Y\�RS]^Y\SLJVVc˳�OY\�JXJVc]S]�Z_\ZY]N]˰�<JXc�LS^SN]�JXM�YZN\J^Y\]�
RJ`N�OY_XM�^RJ^�S^�S]�MSOOSL_V^�^Y�JX]aN\�^RS]�[_N]^SYX�QS`NX�^RN�aJc�^RJ^�^RN�<3B�?\Y`SMN\�
`NRSLVN�̀]^J^_]�LRJXQN]́�aJ]�Y\SQSXJVVc�MN]SQXNM�KNLJ_]N�YO�S^]�JVSQXWNX^�aS^R�J�LYX^\YV�
]c]^NW]�J\LRS^NL^_\N˳�J]�YZZY]NM�^Y�^RN�MJ^J�_]N�LJ]N]�^RJ^�WY]^�LS^SN]�MN]S\N˰�
�
ANLYWWNXMJ^SYX]�^Y�Y`N\RJ_V�^RS]�NVNWNX^�YO�^RN�]ZNLSOSLJ^SYX�]Y�^RJ^�LS^SN]�\NLNS`N�
WY\N�JLL_\J^N�MJ^J�aN\N�OS\]^�SX^\YM_LNM�SX�]Z\SXQ�	���˳�JXM�aN\N�_V^SWJ^NVc�MN`NVYZNM�
JXM�JZZ\Y`NM�SX�<Jc�	�	�˰�<Y]^�WYKSVS^c�YZN\J^Y\]�J\N�_XVSUNVc�^Y�KN�JKVN�^Y�MNVS`N\�
MJ^J�SX�^RS]�`N\c�\NLNX^Vc�JZZ\Y`NM�OY\WJ^�_X^SV�^RN�OJVV�YO�	�	�˰�CRN�OY\WJV�^\JX]S^SYX�^Y�
^RS]�XNa�WN^RYM�YO�Z\Y`SMSXQ�`NRSLVN�MJ^J�aSVV�VSUNVc�]SQXSOSLJX^Vc�SWZ\Y`N�LS^SN]�JKSVS^SN]�^Y�
WJXJQN�JXM�ZVJX�OY\�WSL\YWYKSVS^c�]N\`SLN]˰�
�

�
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$1$/<6,6�0(7+2'6b

CRN�JXJVc]S]�YO�MJ^J�MNVS`N\NM�^R\Y_QR�0?8]�Y\�MJ^J�]^\NJW]�LJX�KN�YXN\Y_]˳�ZJ\^SL_VJ\Vc�
SO�^RN�MJ^J�]ZNLSOSLJ^SYX]�LRJXQN�Y`N\�^SWN�Y\�YZN\J^Y\]̄�WN^RYM]�YO�MNVS`N\SXQ�MJ^J�
LRJXQN�Y`N\�^SWN˰�CRN�MJ^J�JV]Y�\N[_S\N]�]SQXSOSLJX^�LVNJXSXQ�JXM�Z\YLN]]SXQ�SX�Y\MN\�^Y�
^_\X�S^�SX^Y�SXOY\WJ^SYX�^RJ^�LJX�KN�_]NM�SX�J�^\JX]ZY\^J^SYX�ZVJXXSXQ�JXM�YZN\J^SYXJV�
LYX^Nb^˰�
�
0X�JZZ\YJLR�^Y�NX]_\SXQ�LS^SN]�YXVc�JLLN]]�SXOY\WJ^SYX�^RNc�XNNM�aS^RY_^�SXL_\\SXQ�^RN�
\S]U]�YO�RYVMSXQ�]NX]S^S`N�QNYVYLJ^SYX�MJ^J�S]�^RN�_]N�YO�^RS\M�ZJ\^c�MJ^J�JQQ\NQJ^Y\]�]_LR�
J]�?YZ_V_]˰�C\_]^NM�^RS\M�ZJ\^SN]�LJX�`N\SOc�^RN�[_JVS^c�JXM�LYWZVN^NXN]]�YO�^RN�MJ^J�JXM�
MNVS`N\�MN̐SMNX^SOSNM�JQQ\NQJ^N�^\SZ�JXM�`NRSLVN�MJ^J�OY\�LS^SN]˰�0�\NLNX^�]_\`Nc�OY_XM�^RJ^�
WY\N�^RJX���˛�YO�LS^SN]�_]SXQ�<3B�_]N�J�^RS\M̐ZJ\^c�MJ^J�ZVJ^OY\W�^Y�WJXJQN�^RNS\�MJ^J˰�
�
5Y\�NbJWZVN˳�?YZ_V_]�Z\YLN]]N]�\Y_^N�MJ^J�OY\�SXMS`SM_JV�^\SZ]�SX^Y�SX]SQR^]�JKY_^�^RN�
WY]^�LYWWYX�\Y_^N]�^RJ^�ZNYZVN�^JUN�YX�]LYY^N\]�aS^RY_^�\N`NJVSXQ�^RN�NbJL^�^\JLN]�YO�
SXMS`SM_JV�^\SZ]˰�7YVMSXQ�SXMS`SM_JV̐VN`NV˳�]NX]S^S`N�SXOY\WJ^SYX�LJX�KN�WY\N�MSOOSL_V^�Y\�
NbZNX]S`N�OY\�LS^SN]�^RJ^�WJc�XY^�RJ`N�^RN�MJ^J�WJXJQNWNX^�Z\Y^YLYV]�^Y�Z\Y^NL^�^RS]�
MJ^J�JXM�^Y�VSWS^�JLLN]]�^Y�S^˰�?N\RJZ]�WY\N�SWZY\^JX^Vc˳�^RS\M�ZJ\^SN]�LJX�JV]Y�JLRSN`N�
NLYXYWSN]�YO�]LJVN�Kc�K_SVMSXQ�]c]^NW]�^RJ^�aY\U�OY\�W_V^SZVN�T_\S]MSL^SYX]˳�Z\Y`SMSXQ�
JLLN]]�^Y�YXVc�^RY]N�SXMS`SM_JV]�aS^R�J_^RY\SdNM�JLLN]]�O\YW�J�\NQ_VJ^Y\c�JQNXLc˰�
�
0XY^RN\�UNc�S]]_N�^RJ^�RJ]�NWN\QNM�aS^R�^RN�Z\YVSON\J^SYX�YO�WYKSVS^c�MJ^J�]RJ\SXQ�J\N�^RN�
VJLU�YO�LYWWYX�MNOSXS^SYX]�OY\�UNc�ZN\OY\WJXLN�WN^\SL]˰�5Y\�SX]^JXLN˳�WJXc�LS^c�ZN\WS^]�
OY\�MYLUVN]]�]LYY^N\�Z\YQ\JW]�SXLV_MSXQ�WN^\SL]�J]]YLSJ^NM�aS^R�`J\SY_]�^N\W]˳�SXLV_MSXQ�
̀MNZVYcWNX^]˳́�cN^�KY^R�LS^SN]�JXM�YZN\J^Y\]�RJM�MSOON\NX^�_XMN\]^JXMSXQ]�YO�^RN]N�
^N\W]˰�CRN�B04�<YKSVS^c�3J^J�2YVVJKY\J^S`N�\NLNX^Vc�\NVNJ]NM�J�KN]^�Z\JL^SLN�KJ]NM�YX�
ONNMKJLU�O\YW�J�K\YJM�\JXQN�YO�Z_KVSL�JQNXLSN]�JXM�Z\S`J^N�YZN\J^Y\]˳��<N^\SL]�OY\�
BRJ\NM�<SL\YWYKSVS^c�˳ �^Y�MN`NVYZ�LYX]S]^NX^�JXM�LVNJ\�MNOSXS^SYX]�OY\�UNc�WSL\YWYKSVS^c��


WN^\SL]˰�
�
'$7$�/,0,7$7,216�$1'�23325781,7,(6b

<JXc�YO�^RN�UNc�[_N]^SYX]�^RJ^�LS^SN]�RJ`N�JKY_^�XNa�WYKSVS^c�]N\`SLN]�LJXXY^�KN�
JX]aN\NM�Kc�JLLN]]�^Y�`NRSLVN�Y\�^\SZ�MJ^J�JVYXN˰�?_KVSL�JQNXLSN]�JV]Y�XNNM�^Y�UXYa�RYa�
XNa�]N\`SLN]˳�]_LR�J]�]RJ\NM�]LYY^N\]�Y\�DKN\̾;cO^˳�SWZJL^�LS^SdNX]̄�`NRSLVN�YaXN\]RSZ�

�
�B04�8X^N\XJ^SYXJV�<YKSVS^c�3J^J�2YVVJKY\J^S`N�ANLYWWNXMNM�?\JL^SLN˳�̀3J^J�BRJ\SXQ�6VY]]J\c�JXM�
<N^\SL]�OY\�BRJ\NM�<SL\YWYKSVS^c˳́�B04�<32���		�	���˳�AN`˰�<Jc�	�	�˰�

�
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MNLS]SYX]˳�^RNS\�LRYSLN]�^Y�_]N�Y\�XY^�_]N�Z_KVSL�^\JX]ZY\^J^SYX˳�JXM�^Y�_XMN\]^JXM�^RN�
MNWYQ\JZRSL]�YO�_]N\]�^Y�NX]_\N�^RJ^�^RN]N�XNa�]N\`SLN]�Z\Y`SMN�N[_S^JKVN�JLLN]]˰��
�
2YXM_L^SXQ�J�]_\`Nc�J]�ZJ\^�YO�J�WYKSVS^c�ZSVY^�Y\�WYKSVS^c�Z\YQ\JW�S]�YXN�UNc�NbJWZVN�YO�
RYa�J�X_WKN\�YO�LS^SN]�QJ^RN\�JMMS^SYXJV�MJ^J�YX�WYKSVS^c�]N\`SLN�JMYZ^SYX�JXM�SWZJL^]˰�
8X�1\YYUVSXN˳�^RN�]YVN�W_XSLSZJVS^c�SX�^RN�]^J^N�YO�<J]]JLR_]N^^]�^Y�LYXM_L^�JX�N̐]LYY^N\�
ZSVY^�SX�	���˳�?YZ_V_]�LYXM_L^NM�J�LYWW_XS^c̐aSMN�]_\`Nc�J]�aNVV�J]�J�]LYY^N\�\SMN\�
]_\`Nc�^Y�QJ^RN\�MJ^J�OY\�J�WY\N�LYWZ\NRNX]S`N�N`JV_J^SYX�YO�^RN�Z\YQ\JW˰ ���

�
8X�1\YYUVSXN�JXM�Y^RN\�W_XSLSZJVS^SN]˳�?YZ_V_]�RJ]�LYXM_L^NM�WYKSVS^c�N`JV_J^SYX�]_\`Nc]�
MN]SQXNM�^Y�JX]aN\�^RN�WJXc�[_N]^SYX]�_XJX]aN\NM�Kc�YZN\J^SYXJV�MJ^J˳�SXLV_MSXQ˲�

Ɣ FRJ^�^\JX]ZY\^J^SYX�YZ^SYX]�aY_VM�ZNYZVN�RJ`N�_]NM�SO�^RN�XNa�WYKSVS^c�]N\`SLN�
˟N˰Q˰�]LYY^N\]ˠ�aN\N�XY^�J`JSVJKVN˺�

Ɣ 3Y�ZNYZVN�ONNV�]JON�_]SXQ�^RN]N�XNa�]N\`SLN]˺�
Ɣ FRJ^�J\N�^RN�\NJ]YX]�^RJ^�LS^SdNX]�MY�XY^�_]N�^RN]N�]N\`SLN]˺�
Ɣ 7Ya�MYN]�^RN�_]N�YO�^RN]N�]N\`SLN]�SWZJL^�K\YJMN\�^\JX]ZY\^J^SYX�LRYSLN]˳�]_LR�

J]�`NRSLVN�YaXN\]RSZ�JXM�_]N�YO�Y^RN\�^\JX]ZY\^�WYMN]˺��
�
�

�
5SQ_\N��˰�8WZJL^�YX�Y^RN\�^\JX]ZY\^J^SYX�WYMN]�JO^N\�^RN�_]N�YO�]RJ\NM�]LYY^N\]�SX�1\YYUVSXN˳�<0˰�

�
�
�
�

���B_\`NcSXQ�WN^RYM]�OY\�WYKSVS^c�N`JV_J^SYX˳�?YZ_V_]˳�AN^\SN`NM�O\YW˲�
R^^Z]˲̾̾aaa˰ZYZ_V_]˰JS̾]YV_^SYX]̾WYKSVS^c̐N`JV_J^SYX�

�
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'DWD�3ULYDF\�DQG�5HODWHG�&KDOOHQJHVb

0RELOLW\�'DWD�DQG�3HUVRQDO�,QIRUPDWLRQb

0�Q\YaSXQ�KYMc�YO�\N]NJ\LR�MNWYX]^\J^N]�^RJ^�̀JXYXcWY_]́�WYKSVS^c�MJ^J�˟MJ^J�^RJ^�
MYN]�XY^�]ZNLSOSLJVVc�\NON\NXLN�J�ZN\]YX̄]�XJWN˳�NWJSV˳�Y\�JMM\N]]�OY\�NbJWZVNˠ�LJX�]^SVV�
KN�_]NM�^Y�\N̐SMNX^SOc�]ZNLSOSL�SXMS`SM_JV]˳�^RNS\�aRN\NJKY_^]˳�JXM�JL^S`S^SN]˰�CR_]˳�6?B�
JXM�VYLJ^SYX�MJ^J�S]�LYX]SMN\NM�̀ZN\]YXJV́�SXOY\WJ^SYX�JLLY\MSXQ�^Y�WY\N�\NLNX^�Z\S`JLc�
ZYVSLSN]�]_LR�J]�^RN�6NXN\JV�3J^J�?\Y^NL^SYX�ANQ_VJ^SYX�˟63?Aˠ�JXM�^RN�2JVSOY\XSJ�
2YX]_WN\�?\S`JLc�0L^�˟22?0ˠ˰��
�
0V^RY_QR�WY]^�LS^c�WYKSVS^c�MJ^J̐]RJ\SXQ�ZYVSLSN]�MY�XY^�\N[_S\N�MS\NL^�SMNX^SOSN\]�]_LR�J]�
XJWN]�Y\�NWJSV]˳�SO�^RNc�\N[_S\N�JLLN]]�^Y�WYKSVS^c�MJ^J�^RJ^�LYX^JSX]�^RN�]^J\^]�JXM�NXM]�
YO�^\SZ]�JXM̾Y\�^RN�NX^S\N�6?B�^\JLN�YO�J�^\SZ˳�^RN]N�ZYVSLSN]�aSVV�JV]Y�XNNM�^Y�LYX]SMN\�RYa�
^RS]�MJ^J�aSVV�KN�Z\Y^NL^NM˰�
�
BN`N\JV�LS^SN]�RJ`N�JMYZ^NM�\YK_]^�MJ^J�SXOY\WJ^SYX�JXM�]NL_\S^c�ZYVSLSN]�^RJ^�Y_^VSXN�
]ZNLSOSL�Y\QJXSdJ^SYXJV�Q_SMNVSXN]�JXM�Z\JL^SLN]�^RJ^�RJ`N�KNNX�Z_^�SX�ZVJLN�^Y�NX]_\N�
^RJ^˳�SO�WYKSVS^c�MJ^J�S]�\NLNS`NM�Kc�^RN�Z_KVSL�JQNXLc˳�S^�S]�Z\Y^NL^NM�JXM�]NL_\NM˰�
CRS\M̐ZJ\^c�]YV_^SYX]˳�]_LR�J]�?YZ_V_]˳�LJX�JV]Y�Z\Y`SMN�`JV_N�^Y�JQNXLSN]�YO�`J\cSXQ�
]SdN]�Kc�MNVS`N\SXQ�]_OOSLSNX^Vc�JQQ\NQJ^NM�MJ^J�^Y�LS^c�NWZVYcNN]�OY\�UNc�^\JX]ZY\^J^SYX�
_]N�LJ]N]˳�aRSVN�NX]_\SXQ�^RJ^�WY\N�]NX]S^S`N˳�MS]JQQ\NQJ^NM�^\SZ�MJ^J�S]�]NL_\NM˰�5Y\�
LS^SN]�VYLJ^NM�SX�\NQSYX]�aS^R�K\YJM�Z_KVSL�MS]LVY]_\N�JL^]�VJa]�^RJ^�WJc�WJUN�S^�MSOOSL_V^�
^Y�RY]^�]NX]S^S`N�MJ^J˳�J�UNc�KNXNOS^�YO�J�^RS\M�ZJ\^c�S]�^RJ^�S^�LJX�WY\N�NJ]SVc�]NL_\N�
MS]JQQ\NQJ^NM�^\SZ�MJ^J˳�JXM�Z\Y`SMN�LYWZ\NRNX]S`N�Z\N̐JQQ\NQJ^NM�^\JX]ZY\^J^SYX�
JXJVc]S]�^Y�^RN�LS^c˰�
�
7KH�(YROYLQJ�3ROLF\�/DQGVFDSHb

EJ\cSXQ�LYXLN\X]�RJ`N�KNNX�\JS]NM�Y`N\�^RN�ZJ]^�cNJ\�JKY_^�aRN^RN\�LS^SN]�LJX�\N[_S\N�
^RN�Z\Y`S]SYX�YO�VYLJ^SYX�MJ^J�Y\�Q\JX_VJ\�^\SZ�SXOY\WJ^SYX�˟RS]^Y\SLJV�Y\�\NJV̐^SWNˠ�O\YW�
WYKSVS^c�YZN\J^Y\]˰�BYWN�YZN\J^Y\]�RJ`N�YKTNL^NM�^Y�^RN�\N[_S\NWNX^�YO�^RN�Z\Y`S]SYX�YO�
MJ^J�SX�NbLRJXQN�OY\�^RN�\SQR^�^Y�YZN\J^N�_XMN\�J�WYKSVS^c�ZN\WS^�˟N˰Q˰�J�]LYY^N\�ZN\WS^ˠ˰��
�
BN`N\JV�KSVV]�RJ`N�KNNX�SX^\YM_LNM�SX�^RN�B^J^N�YO�2JVSOY\XSJ˳�JXM�ZY^NX^SJVVc�Y^RN\�]^J^N]˳�
^RJ^�LY_VM�\N]^\SL^�^RN�JKSVS^c�YO�LS^SN]�^Y�\N[_S\N�`NRSLVN�JXM�^\SZ�MJ^J˳�N`NX�^RY_QR�^RN\N�
J\N�LVNJ\�_]N�LJ]N]�OY\�LS^c�MNZJ\^WNX^]�YO�^\JX]ZY\^J^SYX�JXM�Z_KVSL�aY\U]�OY\�aRSLR�
JLLN]]�^Y�^RS]�MJ^J�S]�`JVSM˰�
�
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8X�2JVSOY\XSJ˳�^RN�]^J^N�aS^R�YXN�YO�^RN�WY\N�]^\SL^�LYX]_WN\�Z\S`JLc�VJa]�SX�ZVJLN˳�L_\\NX^�
VNQJV�YZSXSYX�MSOON\]�YX�aRN^RN\�Y\�XY^�^RN�NbS]^SXQ�2JVSOY\XSJ�4VNL^\YXSL�2YWW_XSLJ^SYX�
?\S`JLc�0L^�˟2JV42?0˴�ZJ]]NM�SX^Y�VJa�SX�	��
ˠ�]RY_VM�JZZVc�^Y�^RN�LYVVNL^SYX�YO�WYKSVS^c�
MJ^J�J]�\N[_S\NM�Kc�WJXc�VYLJV�T_\S]MSL^SYX]�SX�^RN�]^J^N˰�8X�	���˳�^RN�;NQS]VJ^S`N�2Y_X]NV�
OY\�^RN�B^J^N�YO�2JVSOY\XSJ�\NVNJ]NM�JX�YZSXSYX�]^J^SXQ�^RJ^�2JV42?0�\N]^\SL^]�J�VYLJV�
T_\S]MSL^SYX�O\YW�\N[_S\SXQ��\NJV̐^SWN���^\SZ��MJ^J�O\YW�JX�YZN\J^Y\�^Y�YK^JSX�J�ZN\WS^˰�2S^c�
VJacN\]˳�SXLV_MSXQ�^RY]N�SX�;Y]�0XQNVN]˳�MS]JQ\NN�aS^R�^RS]�YZSXSYX˰�CRN�S]]_N�aJ]�\JS]NM�
SX�J�5NMN\JV�LJ]N�K\Y_QR^�Kc�9_WZ�JQJSX]^�^RN�2S^c�YO�;Y]�0XQNVN]�SX�<J\LR�YO�	�	�˰ ���

CRN�LJ]N�S]�L_\\NX^Vc�YXQYSXQ˴�RYaN`N\˳�S^�S]�VSUNVc�^Y�KN�LYWZVSLJ^NM�Kc�^RN�\NLNX^�
^\JX]ON\�YO�^RN�9_WZ�K_]SXN]]�Kc�DKN\�^Y�JXY^RN\�]LYY^N\�YZN\J^Y\˳�;SWN˳�aRSLR�RJM�XY^�
`YSLNM�]SWSVJ\�LYXLN\X]˰�
�
0]�Y^RN\�]^J^N]�JMYZ^�]SWSVJ\�LYX]_WN\�Z\S`JLc�VNQS]VJ^SYX˳�WY\N�VNQJV�LRJVVNXQN]�WJc�KN�
\JS]NM�JQJSX]^�]YWN�YO�L_\\NX^�MJ^J�\NZY\^SXQ�]^JXMJ\M]�JXM�\N[_S\NWNX^]˰�CRS]�WJc�VNJM�
^Y�MSOON\NX^�`N\]SYX]�YO�NbS]^SXQ�MJ^J�]^JXMJ\M]˳�Y\�XNa�]^JXMJ\M]�JV^YQN^RN\�MNZNXMSXQ�
YX�^RN�VYLJV�T_\S]MSL^SYX̄]�JKSVS^c�^Y�\N[_S\N�LN\^JSX�MJ^J�ZYSX^]�Y\�MJ^J�VJ^NXLc˰�
8X^N\XJ^SYXJVVc˳�OY\�NbJWZVN˳�J�`J\SN^c�YO�MSOON\NX^�MJ^J�]^JXMJ\M]�RJ`N�NWN\QNM�Y`N\�^RN�
ZJ]^�cNJ\˳�SX�ZJ\^�M_N�^Y�LYXLN\X]�YX�^RN�ZJ\^�YO�LS^SN]�JXM�YZN\J^Y\]�JKY_^�RYa�^Y�KN]^�
LYWZVc�aS^R�63?A˰��
�
0]�^RN�ZYVSLc�VJXM]LJZN�LYX^SX_N]�^Y�N`YV`N�JXM�VNQJV�Z\NLNMNX^]�J\N�]N^˳�S^�S]�VSUNVc�^RJ^�
^RN�MJ^J�]^JXMJ\M]�MN]SQXNM�^Y�OJLSVS^J^N�^RN�]NJWVN]]�^\JX]ON\�YO�SXOY\WJ^SYX�KN^aNNX�
LYWZJXSN]�JXM�Z_KVSL�JQNXLSN]�aSVV�JV]Y�XNNM�^Y�N`YV`N˰�
�
�
�
�
�
�
�
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ˠ˰�DKN\�]_N]�;03>C�Y`N\�MJ^J̐]RJ\SXQ�\N[_S\NWNX^]˰��BWJ\^�2S^SN]�3S`N˰�
AN^\SN`NM�O\YW˲�
R^^Z]˲̾̾aaa˰]WJ\^LS^SN]MS`N˰LYW̾XNa]̾_KN\̐T_WZ̐]_N]̐VY]̐JXQNVN]̐WYKSVS^c̐MJ^J̐]RJ\SXQ̐\N[_S\NWNX^̾����
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0^�?YZ_V_]˳�aN̄\N�RNVZSXQ�LS^SN]�JXM�Z\S`J^N�WYKSVS^c�Z\Y`SMN\]�MNVS`N\�]JON˳�NOOSLSNX^˳�JXM�
N[_S^JKVN�]^\NN^]�^R\Y_QR�KN^^N\�MJ^J˰�CRN��?YZ_V_]�ZVJ^OY\W ��S]�J�LYWZ\NRNX]S`N�MSQS^JV�
]YV_^SYX�^RJ^�NWZYaN\]�LS^SN]�^Y�WJXJQN�^RN�Z_KVSL�\SQR^�YO�aJc˳�SXLV_MSXQ�^RNS\�L_\K]˳�
]^\NN^]˳�JXM�]SMNaJVU]˳�JXM�MN`NVYZ�MJ^J̐M\S`NX�ZYVSLSN]�aS^R�JLLN]]�^Y�MJ^J�O\YW�WYKSVS^c�
YZN\J^Y\]�˟N˰Q˰�]RJ\NM�KSUN]˳�]LYY^N\]˳�JXM�LJ\]ˠ˰�5Y_XMNM�Kc�^\JX]ZY\^J^SYX�?R3]�O\YW�
<8C�JXM�D2�1N\UNVNc˳�^RN�?YZ_V_]�^NJW�LYWKSXN]�Y`N\�
��cNJ\]�YO�NbZN\SNXLN�K_SVMSXQ�
]YO^aJ\N�OY\�Z_KVSL�JQNXLSN]�^Y�ZVJX�OY\�^RN�O_^_\N�YO�^\JX]ZY\^J^SYX˰��
b
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5(*,1$�&/(:/2:b
ANQSXJ�S]�^RN�24>�JXM�2Y̐OY_XMN\�YO�?YZ_V_]˰�BRN�RJ]�Y`N\�J�MNLJMN�YO�
NbZN\SNXLN�SX�^\JX]ZY\^J^SYX˳�RJ`SXQ�]N\`NM�J]�J�\N]NJ\LR�]LSNX^S]^�JXM�
VNL^_\N\�J^�B^JXOY\M˳�D2�1N\UNVNc˳�JXM�D2�3J`S]˰�?\SY\�^Y�OY\WSXQ�?YZ_V_]˳�
ANQSXJ�aJ]�^RN�3S\NL^Y\�YO�1_]SXN]]�3N`NVYZWNX^�JXM�B^\J^NQc�J^�
ASMNBLY_^˳�JX�NJ\Vc�WYKSVS^c̐J]̐J̐]N\`SLN�JQQ\NQJ^Y\�^RJ^�aJ]�JL[_S\NM�Kc�
3JSWVN\̄]�WYKSVS^c�]N\`SLN]�_XS^˰�ANQSXJ�RJ]�KNNX�XJWNM�J����DXMN\����
Kc�<J]]�C\JX]S^�WJQJdSXN�JXM�^RN�BJX�5\JXLS]LY�1_]SXN]]�CSWN]˰�BRN�
RJ]�J�?R˰3˰�SX�^\JX]ZY\^J^SYX�JXM�NXN\Qc�]c]^NW]�O\YW�<8C˳�JXM�J�
KJLRNVY\̄]�SX�LYWZ_^N\�]LSNXLN�O\YW�2Y\XNVV˰��
�

b
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0]�^RN�7NJM�YO�?YVSLc�J^�?YZ_V_]˳�AYMXNc�VNJM]�MN`NVYZWNX^�YO�^RN�
^NJW̄]�ZYVSLc�JQNXMJ˳�LYWW_XSLJ^SYX]˳�JXM�\NVJ^SYX]RSZ]�aS^R�LS^SN]�
J\Y_XM�^RN�aY\VM˰�?\N`SY_]Vc˳�RN�aY\UNM�J^�^RN�=Na�HY\U�CJbS�JXM�
;SWY_]SXN�2YWWS]]SYX�aRN\N�RN�VNM�^JbS�JXM�\SMN̐RJSV�ZYVSLc�JXM�MJ^J�
\NZY\^SXQ˰�7N�JV]Y�aY\UNM�J]�J�MNWYQ\JZRN\�OY\�^RN�=Na�HY\U�2S^c�
3NZJ\^WNX^�YO�?VJXXSXQ˳�MN`NVYZSXQ�]YV_^SYX]�^Y�RNVZ�^RN�LS^c�ZVJX�OY\�S^]�
O_^_\N˰�7S]�SX^N\N]^]�SXLV_MN�aJVUSXQ˳�KSUSXQ˳�JXM�MJ^J�`S]_JVSdJ^SYX˰�7N�S]�J�
	����Q\JM_J^N�YO�^RN�4MaJ\M�9˰�1VY_]^NSX�BLRYYV�YO�?VJXXSXQ�JXM�?_KVSL�
?YVSLc�J^�A_^QN\]�DXS`N\]S^c˰�
b
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5Y\�JMMS^SYXJV�\N]Y_\LN]�YX�WYKSVS^c�MJ^J�]RJ\SXQ�JXM�KN]^�Z\JL^SLN]˳�ZVNJ]N�`S]S^˲�
aaa˰ZYZ_V_]˰JS�
�
8O�cY_�RJ`N�O_\^RN\�[_N]^SYX]�Y\�ONNMKJLU˳�WNWKN\]�YO�Y_\�^NJW�WJc�JV]Y�KN�\NJLRNM�J^˲�
LYX^JL^˚ZYZ_V_]˰JS�
�
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CRS]�Z\JL^SLJV�Q_SMN�S]�SX^NXMNM�^Y�]RJ\N�J�L_\\NX^�Y`N\`SNa�YO�WYKSVS^c�MJ^J�]RJ\SXQ�
KN^aNNX�Z\S`J^N�WYKSVS^c�YZN\J^Y\]�JXM�LS^SN]˰�8^�MYN]�XY^�LYX]^S^_^N�VNQJV�JM`SLN˳�XY\�
]RY_VM�S^�KN�J�]_K]^S^_^N�OY\�VNQJV�JM`SLN˰�?\JL^S^SYXN\]�]RY_VM�JVaJc]�LYX]SMN\�NbS]^SXQ�
VJa]�SX�^RNS\�VYLJV�T_\S]MSL^SYX˰�
�
2RJ\^]˳�Q\JZR]˳�JXM�Y^RN\�LYX^NX^�Nb^\JL^NM�O\YW�^RS]�\NZY\^�W_]^�KN�JLLYWZJXSNM�Kc�J�
]^J^NWNX^�SMNX^SOcSXQ�?YZ_V_]�J]�^RN�Z_KVS]RN\�JXM�^RN�]^_Mc�O\YW�aRSLR�S^�Y\SQSXJ^NM�J]�
^RN�]Y_\LN˰�
�
2S^J^SYX˲�?YZ_V_]�CNLRXYVYQSN]˳�8XL˰�˟	�	�ˠ˰�0�?\JL^SLJV�6_SMN�^Y�<YKSVS^c�3J^J�BRJ\SXQ�
JXM�2S^SN]˰�AN^\SN`NM�O\YW˲�R^^Z˲̾̾aaa˰ZYZ_V_]˰JS̾Z_KVSLJ^SYX]�
�
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