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7;BB�K<K6 FDL�@U�9bP]`A`_�aXaS\J�=D4DN4D:5K�Za^`G]`�Ob�D:=�YaV\]\�.b]`^�'b^R`Y`�;a>

_U_U_[aJ�NN4DN4NKND�Za^`G]`�Ob�1=8:�YaV\]\�.b]`^�'b^R`Y`�;a_U_U�`]b�@aE\�;a_U_]a^[a�0bA`Q`W]`W
+aM\]XaY\_a�0a`^�;a_U_�`]b�VaM\]a_�[bA`Q`W]`W]b^b�`]`QW`_�UYU]�Ob�bYaY]a^\�[TEb_]bXbWZ` Î
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7;BB�K(K6 FDL�1=8:�YaV\]\�;a_U_U_�N�_S`�Xa[[bY`�`]b�D:=�YaV\]\�;a_U_U_�N=�T_ST

Xa[[bY`_`_�P`^`_S`�?\W^aY\_a�aQaA\[aW`�Pb_Z�bW]b_X`QZ` Î
(D6I�-`EXbZ�b^PaP\_\_J�C[bXb_`_�VaM\][\A\�aV[a�RbBb^]`�H]a_�aYRa^`�TS^bZ`_�aV]\W�P^TZ

ZUZa^\_[a_�`QB`�YHYVa]�RTOb_]`W�WU^UXU�M^`X`�Ob�`QY`E]`W�Y`RH^Za�M^`X`�[TQT][TWZb_�YH_^a�Wa]a_
ZUZa^\_a�`YaPbZ�b[b_�TS^bZ]b^`�F�U�Wa[a^�W`J�`YZ`Y_aV\�aQa_�TS^bZ�Rb]`^`_`_�Ob^R`]b_[`^`]XbY`_[b
Ob^R`_`_�GbYaM]a_aSaA\�Rb]`^�[`]`X�ZUZa^]a^\�Ob�H^a_]a^\J�̀ YZ`Y_a�WaMYaX\_[aW`�ZUZa^]a^�[a�[`WWaZb
a]\_a^aW�Pb]`^]b_` Î�![b_bSbW�Ob^R`�ZUZa^\J�PU�YU^bZ]b�PU]U_a_�Ob^R`�ZUZa^\_\_�̀ B`_[b�̀ YZ`Y_a�ZUZa^a
`YaPbZ�b[b_�W\Y\X�[TQT]XbW�YU^bZ`V]b�GbYaM]a_\ Î�3YZ`Y_a�_b[b_`V]b�a]\_XaVaSaW�H]a_�Ob^R`�̀ ]R`]`
aV[a�aV]\W�aYRa^`�TS^bZ�TEb^`_[b_�GbYaM]a_XaY\�Rb^bWb_�Ob^R`V`�aQaXaEI�@`^[b_�?aE]a�̀ QOb^b_[b_
TS^bZ�a]a_]a^[a�PU�`YZ`Y_a�Ya[bSb�b_�VTWYbW�H]a_�TS^bZb�UVRU]a_\ ÎLI)

FNL�1=8:�YaV\]\�;a_U_U_�=�T_ST�Xa[[bY`�`]b�D:=�YaV\]\�;a_U_U_"
aL�DK5�_S\�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FNL�_UXa^a]\�Pb_[`_[b�Vb^�a]a_�(0`Ab^�TS^bZ>

]b^[bJ�RbE`S`�H]a^aW�Ba]\Qa_]a^\_)�`Pa^bY`�(.bE`S`�H]a^aW�Ba]\Qa_]a^\_)�QbW]`_[b�[bA`QZ`^`]X`QJ
Pb_ZZb�Vb^�a]a_�(TS^bZ�Ob)�`Pa^bY`�Xa[[b�XbZ_`_[b_�B\Wa^\]X\QZ\ Î

PL�=N�_S`�Xa[[bY`J�58�T_ST�Xa[[bY`J�DK6�̀ _S`�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�F=L�_UXa^a]\
Pb_[`J�DK:�U_SU�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FNL�_UXa^a]\�Pb_[`�`]b�`W`_S`�Ob�TBT_ST�?\W^a]a^\J
DDK�U_SU�Xa[[bY`J�DD6�`_S`�Xa[[bY`�Ob�DNN�_S`�Xa[[bY`�VT^T^]TWZb_�Wa][\^\]X\QZ\ Î�

F=L�1=8:�YaV\]\�;a_U_U_�8�T_ST�Xa[[bY`�̀ ]b�D414D:58�Za^`G]`�Ob�866�YaV\]\�0aXRa�'b^R`Y`
;a_U_U_a�bW]`�FNL�YaV\]\�ZaP]H_U_�(#'>�9`Sa^`�Ob�Xb[b_`�`Q]b^]b�`]R`]`�W A\Z]a^)�PaQ]\W]\�PC]T>
XT_T_�F=8L�_UXa^a]\�?\W^aY\_[a�Vb^�a]a_�(TS^bZ]b^b�`]`QW`_�WaA\Z]a^)�`Pa^bY`_[b_�YH_^a�Rb]XbW
TEb^b�F@U�Xa[[b_`_�P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`_[b�[TEb_]b_b_�TS^bZ]b^[b�`YZ`Y_aJ
aV]\W�P^TZ�aYRa^`�TS^bZb�`YaPbZ�b[b_�W\Y\X�`B`_�UVRU]a_\ ÎL�QbW]`_[b�Ma^a_ZbE�`B`�GTWTX�bW]b_>
X`QZ` Î

/3HJ:K5JDFHDJHFIFIK4JH5FDJI@FHFDAJEF
7;BB�K1K6 FDL�D:=�YaV\]\�;a_U_U_�5D�`_S`�Xa[[bY`_[b�TS^bZJ�`QOb^b_b�ZaP`�Ob�Pb]`^]`

P`^�̀ QVb^`_b�PaA]\�H]a^aW�Ba]\Qa_]a^a�G`EXbZ�Wa^Q\]\A\�Ob^`]b_�Ma^a�Ob�aV\_]a^�̀ ]b�YaA]a_a_�Ob�Ma^a
`]b�ZbXY`]�b[`]bP`]b_�Xb_?aaZ]b^�H]a^aW�Za_\X]a_X\Q�Ob�TS^bZ`_�C[b_bWJ�ZaEX`_aZJ�WaYa�ZaEX`_aZ\
FXa]`�YH^UX]U]UW�ZaEX`_aZ\LJ�ZaGY`YaZJ�EaXJ�aOa_YJ�a`[aZJ�GUEU^�GaWW\J�M^`XJ�`W^aX`VbJ�R`[b^
Wa^Q\]\A\�ObVa�PaQWa�a[]a^�a]Z\_[a�C[b_X`Q�H]XaY\�ObVa�P`^�H^ZaW]\W�XT_aYbPbZ`�_`Zb]`A`_[b�H]>
XaXaW�Qa^Z\�̀ ]b�WaEa_S\_�Pb]]`�P`^�VTE[bY`�QbW]`_[b�ZaV`_�b[`]X`Q�PU]U_XaY\_\_�H_U_�XaG`VbZ`_`
[bA`QZ`^XbVbSbA`�Pb]`^Z`]X`QZ` Î�0H]aV\Y\V]aJ�G`EXbZ�b^PaP\_a�C[b_b_�aV]\W�TS^bZJ�XbYa`J�M^`XJ
`W^aX`VbJ�R`[b^�Wa^Q\]\A\�Ob�Ya`^�a[]a^]a�VaM\]a_�ZTX�C[bXb]b^�Ob�YaA]a_a_�Xb_?aaZ]b^�[b�TS^bZ
WaMYaX\_[a�[bAb^]b_[`^`]XbWZb[` Î

FNL�D:=�YaV\]\�;a_U_U_�5=�T_ST�Xa[[bY`_[b�TS^bZ`_�Rb^BbW�Ya?`�[bAb^`_`_J�`QOb^b_�Za>
^a?\_[a_�Ob^`]b_�Ma^a�Ob�aV\_]a^]a�YaA]a_a_�Xb_?aaZ]b^�ZHM]aX\_[a_�Y`RH^Za�M^`X`J�QaG\Y�Y`RH^ZaY\
M^`X`�Ob�Yb_[`Wa�a`[aZ\�R`P`�WbY`_Z`�Ob�C[bXb]b^�̀ _[`^`][`WZb_�YH_^a�Wa]a_�X`WZa^�H][UAU�GTWTX
a]Z\_a�a]\_X\QZ\ Î�

������������	�
����� �����������������������
���	�������������������������������������������������������



F=L�D:=�YaV\]\�;a_U_U_�N=�T_ST�Ob�XTZbaW`M�Xa[[b]b^`_[b�Rb]`^�Ob^R`Y`_[b_�`YZ`Y_a
b[`]b_�TS^bZ�C[bXb]b^`_bJ�aV_\�;a_U_U_�=D�`_S`�Xa[[bY`_[b�`Yb�b_Rb]]`]`W�`_[`^`X`_b�Vb^�Ob>
^`]X`QZ` Î�3YZ`Y_a�Ob�`_[`^`X]b^�TS^bZ�PH^[^HYU_[a�RCYZb^`]XbWZbJ�a_SaW�Rb]`^�Ob^R`Y`�XaZ^aG\_a
[ G`]�b[`]XbXbWZb[` Î�

F8L�D:=�YaV\]\�;a_U_U_�:8�T_ST�Xa[[bY`_[b�ZbOW`?aZ�VaMXaW�EH^U_[a�H]a_�XTWb]]b?]b^
YaV\]X\QJ�aV_\�Xa[[b_`_�P`^`_S`�?\W^aY\_\_�FDL�_UXa^a]\�Pb_[`_[bJ�G`EXbZ�b^PaP\_a�C[b_b_�TS>
^bZ]b^�`]b�5D�`_S`�Xa[[b[b�VaE\]\�H]UM�TS^bZ�YaV\]a_�C[bXb]b^[b_�DK=�Ob�DK8�T_ST�Xa[[b]b^b
RC^b�Ob^R`�ZbOW`?aZ\�VaM\]aSaA\�Pb]`^Z`]X`QZ` Î�

F2L�$S^bZ�Rb]`^]b^`�Rb_b]�H]a^aW�ZbOW`?�YU^bZ`V]b�Ob^R`]b_[`^`]XbWZb�H]UMJ�VaM\]a_�WbY`_>
Z`]b^�`QOb^b_]b^�Za^a?\_[a_�XUGZaYa^�Ob�M^`X�G`EXbZ�PbVa__aXbY`�`]b�PbVa_�b[`]XbW�YU^bZ`V]b
C[b_XbWZb[` Î�/_SaWJ�ZbOW`?�YU^bZ`V]b�Ob^R`]b_[`^`]XbX`Q�TS^bZ�Rb]`^]b^`�`Yb�ZUZa^\�_b�H]U^Ya
H]YU_�D:=�YaV\]\�;a_U_U_�:2�̀ _S`�Xa[[bY`�GTWXT_b�̀ YZ`_a[b_�V\]]\W�PbVa__aXbV]b�PbVa_�b[`]>
XbWZb[` Î

F5L�D:=�YaV\]\�;a_U_U_�65�_S\�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FPL�Pb_[`�WaMYaX\_[a�ZbOW`?
YU^bZ`V]b�Ob^R`]b_[`^`]X`Q"

aL�9bW�`QOb^b_[b_�TS^bZ�Rb]`^`�b][b�b[b_�XTWb]]b?]b^`_J�TS^bZ�Rb]`^]b^`�ZHM]aX\_\_�DK=�T_ST
Xa[[b[b�VaE\]\�Za^`?b_`_�[C^[T_ST�Rb]`^�[`]`X`_[b�Vb^�a]a_�ZUZa^\�FNKNN�V\]\�`B`_�66KIKKK�97L
aQXaY\J

PL�@`^[b_�?aE]a�`QOb^b_[b_�TS^bZ�Rb]`^`�b][b�b[b_�XTWb]]b?]b^`_J�P`^`_S`�`QOb^b_[b_�a]>
[\W]a^\�TS^bZ�Rb]`^]b^`�[b�[ G`]�H]XaW�TEb^b�TS^bZ]b^`�ZHM]aX\_\_�Rb]`^�Ob^R`Y`�Za^`?bY`_`_�[C^[T_ST
Rb]`^�[`]`X`_[b�Vb^�a]a_�ZUZa^\�FNKNN�V\]\�`B`_�66KIKKK�97L�aQXaY\J

SL�@`^[b_�?aE]a�`QOb^b_[b_�TS^bZ�Rb]`^`�b][b�b[b_�XTWb]]b?]b^`_J�P`^[b_�YH_^aW`�`QOb^b_>
[b_�a]\_a_�TS^bZ]b^`�ZHM]aX\_\_�Rb]`^�Ob^R`Y`�Za^`?bY`_`_�`W`_S`�Rb]`^�[`]`X`_[b�Vb^�a]a_�ZUZa^\
FNKNN�V\]\�`B`_�1KIKKK�97L�aQXaY\J

Ga]`_[bJ�TS^bZ�Rb]`^]b^`�V\]]\W�PbVa__aXb�`]b�PbVa_�b[`]XbWZb[` Î
F1L�+\]]\W�PbVa__aXb[b�GbYaM]a_a_�Rb]`^�Ob^R`Y`_[b_J�D:=�YaV\]\�;a_U_U_�:8�T_ST�Xa[>

[bY`_b�RC^b�V\]�`B`_[b�ZbOW`?�YU^bZ`V]b�C[b_b_�Ob^R`]b^�XaGYUM�b[`]XbWZb[` Î
F6L�$S^bZ�Rb]`^]b^`�̀ B`_�V\]]\W�PbVa__aXb�Ob^`]XbY`�[U^UXU_[aJ�D:=�YaV\]\�;a_U_U_�6:�U_SU

Xa[[bY`_[b�Vb^�a]a_�bA`Z`X�Ob�YaA]\W�Ga^SaXa]a^\�`]b�PaA\Q�Ob�Va^[\X]a^�R`P`�PaE\�Ga^SaXa]a^
[a�PbVa_�b[`]b_�Rb]`^[b_�`_[`^`X�WH_UYU�VaM\]aP`]XbWZb[` Î�

�E:FEIGI?IKCG2EGA?K4JK9059DGAGE?
7;BB�K&K6 FDL�1=8:�YaV\]\�;a_U_]aJ�D:=�YaV\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`

?\W^aY\_a�bW]b_b_�FD6L�_UXa^a]\�Pb_Z�̀ ]b�D4D4NKNN�Za^`G`_[b_�̀ Z`Pa^b_�VaM\]a_�TS^bZ�C[bXb]b^`_b
UVRU]a_XaW�TEb^bJ�G`EXbZ�b^PaP\_\_�C[bXb_`_�VaM\][\A\�aV[a�RbBb^]`�H]a_�aYRa^`�TS^bZ`_�aV]\W
P^TZ�ZUZa^\_[a_�`QB`�YHYVa]�RTOb_]`W�WU^UXU�M^`X`�Ob�`QY`E]`W�Y`RH^Za�M^`X`�[TQT][TWZb_�YH_^a
Wa]a_�ZUZa^\_a�`YaPbZ�b[b_�TS^bZ]b^`�Rb]`^�Ob^R`Y`_[b_�`YZ`Y_a�b[`]X`QZ` Î

FNL�3YZ`Y_aV\�aQa_�TS^bZ�Rb]`^`_`_�Ob^R`]b_[`^`]XbY`_[bJ�G`EXbZ�b^PaP\_\_�`]R`]`�aV[aW`
Rb]`^`_b�̀ ]`QW`_�Ob^R`_`_�GbYaM]a_aSaA\�Rb]`^�[`]`X�ZUZa^]a^\�Ob�H^a_]a^\J�̀ YZ`Y_a�WaMYaX\_[aW`�ZU>
Za^]a^�[a�[`WWaZb�a]\_a^aW�Pb]`^]b_bSbWZ` Î�

F=L�3YZ`Y_a�_b[b_`V]b�a]\_XaVaSaW�H]a_�Ob^R`J�`]R`]`�aV[a�aV]\W�aYRa^`�TS^bZ�TEb^`_[b_
GbYaM]a_XaY\�Rb^bWb_�Ob^R`V`�aQXaVaSaWZ\ Î�

F8L�-`EXbZ�b^PaP\_\_�P`^[b_�?aE]a�`QOb^b_[b_�TS^bZ�a]XaY\�Ga]`_[b�`YZ`Y_a�Ya[bSb�b_
VTWYbW�H]a_�TS^bZb�UVRU]a_aSaWZ\ Î�

F2L�$S^bZ�Rb]`^]b^`_`_�Ob^R`]b_[`^`]XbY`_[bJ�XaaQ�C[bXbY`_`_�Va_\�Y\^a�aV_\�[C_bX[b
VaM\]a_�Ob�TS^bZ�H]a^aW�[bAb^]b_[`^`]b_�M^`XJ�`W^aX`VbJ�GUEU^�GaWW\J�XbYa`�TS^bZ`J�[C_b^�Yb^>
XaVb�TS^bZ`J�bW�[b^Y�TS^bZ`�R`P`�C[bXb]b^�[b�[`WWaZb�a]\_XaW�YU^bZ`V]b�WTXT]aZ`?�XaZ^aG�bYaY
a]\_a^aW�Ob^R`]b_[`^Xb�VaM\]XaWZa[\ Î�3]R`]`�[C_bX]b^[b�UVRU]a_a_�̀ _[`^`X�Ob�̀ YZ`Y_a]a^�PU�C[b>
Xb]b^`_�ZHM]aX\_a�P`^�WbE�UVRU]a_XaWZa[\ Î�0H]aV\Y\V]a�`]R`]`�aV[a�VaM\]a_�TS^bZ�Ob�TS^bZ�Ya>
V\]a_�C[bXb]b^`_�ZHM]aX\_a�a_\]a_�`YZ`Y_a_\_�P`^�WbE�UVRU]a_XaY\�Rb^bWXbWZb[` Î



F5L�D:=�YaV\]\�;a_U_U_�5D�`_S`�Xa[[bY`_`_�TBT_ST�?\W^aY\_[aJ�PU�;a_U_U_�UVRU]aXa>
Y\_[a�TS^bZ�YaV\]a_�C[bXb]b^�[TEb_]b_X`QZ` Î�/V_\�;a_U_U_�5N�_S`�Xa[[bY`_[bJ�̀ QOb^b_]b^�G`E>
XbZ�b^PaP\_\�`Qb�a]a_J�bX`^�Ob�Za]`XaZ]a^\�WaMYaX\_[a�Ba]\QZ\^a_�Rb^BbW�Ob�ZTEb]�W`Q`]b^�H]a^aW
Za_\X]a_X\Q�Ob�5D�̀ _S`�Xa[[b_`_�TBT_ST�?\W^aY\_[a�Pb]`^Z`]b_�TS^bZ�YaV\]a_�C[bXb]b^`�VaMa_]a^
[a�PU�;a_U_[a�VaE\]a_�C[bO]b^`�Vb^`_b�RbZ`^XbW�PaW\X\_[a_�`QOb^b_�H]a^aW�WaPU]�b[`]X`QZ` Î
0H]aV\Y\V]aJ�VC_bZ`X�Ob�[b_bZ`X�WU^U]U�TVb]b^`_b�C[b_b_�GUEU^�GaWW\J�P`]`^W`Q`]b^bJ�^bYX`�a^a>
PU]USU]a^aJ�bWYMb^]b^bJ�YMH^�GaWbX]b^`_bJ�YMH^SU]a^a�VaM\]a_�C[bXb]b^�R`P`�TS^bZ�YaV\]a_�C[b>
Xb]b^`_�Ob^R`]b_[`^`]XbY`_[bJ�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\
Pb_[`_[b�[TEb_]b_b_�`YZ`Y_a_\_�UVRU]a_XaY\�XTXWT_[T Î

F1L�+aM\]a_�[TEb_]bXb�̀ ]b�D4D4NKNN�Za^`G`_[b_�̀ Z`Pa^b_�D:=�YaV\]\�;a_U_U_�=N�_S`�Xa[>
[bY`_[b�[TEb_]b_X`Q�PU]U_a_�aYRa^`�RbB`X�`_[`^`X`�UVRU]aXaY\�Wa][\^\][\A\_[a_�PU�Za^`GZb_
`Z`Pa^b_�VaM\]a_�TS^bZ�C[bXb]b^`_[b�aYRa^`�RbB`X�`_[`^`X`�UVRU]a_XaVaSaWZ\ Î

F6L�/YRa^`�TS^bZ]b�Ba]\Qa_�Ob�`YZ`Y_a�UVRU]aXaY\�_b[b_`V]b�Ob^R`�C[bXbVbSbW�H]a_�G`E>
XbZ�b^PaP\�[a�[aG`]�H]XaW�TEb^b�D:=�YaV\]\�;a_U_U_�=D�`_S`�Xa[[bY`�WaMYaX\_[a�Ob^R`�`_[`^`>
X`_[b_�?aV[a]a_XaW�TEb^b�PaQOU^U[a�PU]U_a_]a^\_�b_Rb]]`]`W�`_[`^`X`_b�`]`QW`_�`Q]bX]b^`�C_>
Sb[b_�H][UAU�R`P`�.b]`^�3[a^bY`�@aQWa_]\A\_Sa�[bAb^]b_[`^`]b^bW�YH_UB]a_[\^\]aSaWZ\ Î�/YRa^`
TS^bZ]`�H]a^aW�Ba]\Qa_�Ob�PU�_b[b_]b�`]R`]`�aV[a�`YZ`Y_a�_b[b_`V]b�Ob^R`�C[bXbVbSbW�H]a_�G`EXbZ
b^PaP\J�b_Rb]]`]`W�`_[`^`X`_[b_�?aV[a]a_aXaVaSaW�H]XaW]a�P`^]`WZb�H_aV]a_a_�PaQOU^U]a^\�TEb>
^`_b�Qa^Z]a^\�[aG`]`_[b�bXbW]`]`W�PaQOU^U]a^\_\�VaMaP`]bSbWZ` Î�/YRa^`�TS^bZ`_�TEb^`_[b�TS^bZ�a]a_
Ob�Ob^R`�`_[`^`X`_b�GaW�WaEa_a_�G`EXbZ�b^PaP\_\_J�Rb]`^�Ob^R`Y`�XaZ^aG\_\_�VbZb^]`�H]XaY\�Ga>
]`_[bJ�GbX�b_Rb]]`]`W�̀ _[`^`X`_[b_�GbX�[b�aV_\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_
FD6L�_UXa^a]\�Pb_[`_[b�[TEb_]b_b_�`YZ`Y_a[a_�?aV[a]a_XaY\�XTXWT_�PU]U_XaWZa[\ Î

;E5GHFK83HJ:DFK�DGHGCK#GD?)GIDGH@GK5JDFHK4JH5FEFKFE:FEIGE?
7;BB�K K6 FDL�-`EXbZ�b^PaP\_\_�TS^bZ�Rb]`^`_`_J�̀ ]R`]`�aV[a�RbBb^]`�H]a_�aYRa^`�TS^bZ`_

P^TZ�ZUZa^\�Wa[a^�H]XaY\�Ga]`_[bJ�P^TZ�ZUZa^[a_J�`QB`�YHYVa]�RTOb_]`W�WU^UXU�M^`X`�Ob�`QY`E]`W
Y`RH^Za�M^`X`�WbY`_Z`Y`�VaM\]aSaWJ�Rb]`^�Ob^R`Y`�Ob�[aXRa�Ob^R`Y`�WbY`_Z`Y`�VaM\]XaVaSaWZ\ Î�

>HIJCK<= 3QOb^b_�F/L<_\_�`QVb^`_[b�aYRa^`�TS^bZ]`�H]a^aW�Ba]\Qa_�@aV�F@L<_`_J�NKNN�V\]\
`B`_�P^TZ�TS^bZ`�2IKK8�97<[` Î�@aV�F@L<Vb�PU�TS^bZ`�[\Q\_[aJ�XbYa`J�YHYVa]�Va^[\XJ�M^`X�Ob�Pb_>
Eb^`�PaQWaSa�P`^�C[bXb�VaM\]XaXaWZa[\ Î�

@aV�F@L<Vb�NKNN�V\]\_\_�`]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î



FNL�-`EXbZ�b^PaP\_\_�aYRa^`�TS^bZ`V]b�P`^]`WZb�XbYa`�TS^bZ`J�YHYVa]�Va^[\XJ�̀ W^aX`Vb�R`P`
TS^bZ�YaV\]a_�Rb]`^]b^�b][b�bZXbY`�[U^UXU_[a�`Yb�ZHM]aX�TS^bZ�Rb]`^`_`_"�`]R`]`�aV[a�RbBb^]`�H]a_
aYRa^`�TS^bZ`_�aV]\W�P^TZ�ZUZa^\_[a_�`QB`�YHYVa]�RTOb_]`W�WU^UXU�M^`X`�Ob�`QY`E]`W�Y`RH^Za�M^`X`
[TQT][TWZb_�YH_^a�Wa]a_�W\YX\�Rb]`^�Ob^R`Y`_[b_�`YZ`Y_a�H]aSaWJ�PU�ZUZa^\�aQa_�W\Y\X�Ob^R`]b_>
[`^`]bSbWZ` Î�3YZ`Y_a�ZUZa^\_\�aQa_�W\YX\_�Ob^R`]b_[`^`]XbY`_[bJ�`YZ`Y_a�WaMYaX\_[a�H]a_�XaZ^aG
[a�[`WWaZb�a]\_a^aW�Ob^R`�Za^`?bY`_`_�UVRU]a_aSaW�[`]`X�Ob�Ob^R`�H^a_\�Pb]`^]b_bSbWZ` Î�3YZ`Y_a
YU^bZ`V]b�YaA]a_a_�Xb_?aaZ�aYRa^`�TS^bZ`_�`]R`]`�aV[a�GbYaM]a_a_�Ob^R`Y`_`�RbBbXbVbSbWZ` Î

>HIJCK(= 3QOb^b_�F�L<_`_�`QVb^`_[b�aYRa^`�TS^bZ]`�H]a^aW�Ba]\Qa_�@aVa_�F0L<_`_J�NKNN
V\]\�`B`_�P^TZ�TS^bZ`�2IKK8�97<[` Î�@aVa_�F0L<Vb�PU�TS^bZ`�[\Q\_[aJ�aV]\W�XbYa`�Ob�YHYVa]�Va^[\X
H]a^aW�[a�::5�97�C[bXb�VaM\]XaWZa[\ Î�

@aVa_�F0L<Vb�NKNN�V\]\_\_�̀ ]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î

>HIJCK1= 3QOb^b_�F*L<_`_�`QVb^`_[b�aYRa^`�TS^bZ]`�H]a^aW�Ba]\Qa_�@aVa_�F%L<_`_J�NKNN
V\]\�`B`_�P^TZ�TS^bZ`�2IKK8�97<[` Î�@aVa_�F%L<Vb�PU�TS^bZ`�[\Q\_[aJ��SaW�Ob�9bXXUE�aV]a^\_[a
DKIKKK�97�`W^aX`Vb�C[bXbY`�VaM\]XaWZa[\ Î�

@aVa_�F%L<Vb�NKNN�V\]\_\_�̀ ]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î

F=L�D:=�YaV\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`_[b
VaM\]a_�[TEb_]bXb�`]b�RbZ`^`]b_�`YZ`Y_aJ�C[bXb_`_�VaM\][\A\�aV[a�RbBb^]`�H]a_�aYRa^`�TS^bZ`_
aV]\W�P^TZ�ZUZa^\_[a_�`QB`�YHYVa]�RTOb_]`W�WU^UXU�M^`X`�Ob�`QY`E]`W�Y`RH^Za�M^`X`�[TQT][TWZb_
YH_^a�Wa]a_�ZUZa^\_a�̀ YaPbZ�b[b_�TS^bZ]b^`�̀ ]b�Y\_\^]\�H]UMJ�=D424NKK5�Za^`G]`�Ob�22DK�YaV\]\�,HYVa]
,`RH^Za]a^�Ob�.b_b]�,aA]\W�,`RH^ZaY\�;a_U_U_a�ZaP`�Y`RH^Za]\�H]a^aW�YHYVa]�RTOb_]`W�[bYZbW
M^`X`�C[bXbW�YU^bZ`V]b�Vb_`[b_�Ba]\QXaVa�PaQ]aVa_�G`EXbZ�b^PaP\_\_�C[bVbSbA`�YHYVa]�RTOb_>
]`W�[bYZbW�M^`X`�`QB`�MaV\_\_���1J2�H]XaY\�`YZ`Y_a�ZUZa^\_\�[bA`QZ`^XbVbSbWZ` Î



>HIJCK&= @aV�F.LJ�bXbW]`�H][UWZa_�YH_^a�`QOb^b_�F-L<_`_�Va_\_[a�aYRa^`�TS^bZ]b�Ba]\Q>
XaVa�PaQ]aX\QZ\ Î�@aV�F.L<_`_�TS^bZ`_[b_��1J2�H^a_\_[a�YHYVa]�RTOb_]`W�[bYZbW�M^`X`�WbY`]>
XbWZb[` Î

@aV�F.L<Vb�NKNN�V\]\_\_�`]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î

;E5GHFK83HJ:FIK8,JHFI@JK83HJ:K5JDFHFKJD@JKJ@JIDJH@JK5JDFHK4JH5FEFKFE:FEIGE?
7;BB�K*K6 FDL�-`EXbZ�b^PaP\_\_�b][b�bZZ`A`�TS^bZ�Ob�TS^bZ�YaV\]a_�Rb]`^]b^`_[b_

D:=�YaV\]\�;a_U_U_�=D�Ob�5=�T_ST�Xa[[bY`_[b�Vb^�a]a_�`_[`^`X]b^�[TQT]bSbW�Ob�Oa^Ya�;a_U_U_
N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`�Ga^`B�N=�Ob�XTZbaW`M�Xa[[b]b^`_[b
[TEb_]b_b_�`YZ`Y_a�WaMYaX\_[aW`�TS^bZ�C[bXb]b^`�Rb]`^�Ob^R`Y`�XaZ^aG\_a�[aG`]�b[`]XbVbSbWZ` Î
@U�QbW`][b�Pb]`^]b_b_�Rb]`^�Ob^R`Y`�XaZ^aG\_a�Rb]`^�Ob^R`Y`�Za^`?bY`�UVRU]a_a^aW�Ob^R`�GbYaM]a>
_aSaWZ\ Î�@U�YU^bZ]b�GbYaM]a_a_�Ob^R`[b_�`YZ`Y_a�ZUZa^a�`YaPbZ�b[b_�Ob^R`�[TQT]XbW�YU^bZ`V]b
C[b_bSbW�Ob^R`�Pb]`^]b_bSbWZ` Î�@U�`YZ`Y_a�YU^bZ`V]b�YaA]a_a_�Xb_?aaZ�aYRa^`�TS^bZ`_�`]R`]`�aV[a
GbYaM]a_a_�Ob^R`Y`_`�RbBbXbVbSbWZ` Î

FNL�9aX�EaXa_]\�Ba]\QXaVa_�G`EXbZ�b^PaP\_a�VaM\]a_�TS^bZ�C[bXb]b^`�`]b�Vb_`�`Qb�PaQ>
]aVa_�Ob�`QZb_�aV^\]a_�G`EXbZ�b^PaP\_a�VaM\]a_�W\YZ�TS^bZ�C[bXb]b^`_b�`YZ`Y_a�ZaX�H]a^aW�UVRU>
]a_aSaWZ\ Î

>HIJCK = 3QOb^b_�F#L<_\_�`QVb^`_[b�Ba]\Qa_�@aV�F3L<_`_J�NKNN�V\]\�`B`_�P^TZ�TS^bZ`�6IKKK
97<[` Î�@aV�F3L<Vb�PaQWaSa�P`^�C[bXb�VaM\]XaXaWZa�Ob�@aV�F3L<_`_�D:=�YaV\]\�;a_U_U_�5=�T_ST
Xa[[bY`�UVa^\_SaJ�WbY`]b_�Y`RH^Za�M^`X`�[\Q\_[a�P`^�`_[`^`X`�PU]U_XaXaWZa[\ Î

@aV�F3L<Vb�NKNN�V\]\_\_�`]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î



>HIJCK*= 3QOb^b_�F�L<_`_�`QVb^`_[b�Ba]\Qa_�@aVa_�F;L<_`_J�NKNN�V\]\�`B`_�P^TZ�TS^bZ`
:IKKK�97<[` Î�3QOb^b_�F�LJ�aV^\SaJ�@aVa_�F;L<Vb�Ba]\QZ\A\�Gb^�P`^�RT_�̀ B`_�VbXbW�G`EXbZ`_[b�WU]>
]a_\]XaW�TEb^b�VbXbW�Wa^Z\_a�RT_]TW�=8�97J�U]aQ\X�G`EXbZ`_[b�WU]]a_\]XaW�TEb^b�U]aQ\X�Wa^>
Z\_a�RT_]TW�D1�97�VTW]bXbWZbJ�BHSUAU_U�RC_[b^[`A`�CEb]�W^bQ�`B`_�[b�W^bQ�`Q]bZXbY`_b�D:=�Ya>
V\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FD5L�_UXa^a]\�Pb_[`�WaMYaX\_[a�DIKKK�97
C[bXb�VaMXaWZa[\ Î

@aVa_�F;L<_`_�Wb_[`�a[\_a�C[b[`A`�2KK�97�QaG\Y�Y`RH^Za�M^`X`�C[bXbY`�PU]U_XaWZa[\ Î
@aVa_�F;LJ�=I�[b^bSb�FNKNN�V\]\�`B`_�2KK�97L�b_Rb]]`�Ob^R`�`_[`^`X`_[b_�?aV[a]a_XaWZa[\ Î

@aVa_�F;L<Vb�NKNN�V\]\�`]R`]`�aV]a^[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b�Gb>
YaM]a_aSaWZ\ Î

>HIJCK!= @aV�F7L�DKIKKK�97�P^TZ�TS^bZ�`]b�D5�*V]T]�NKNN�Za^`G`_[bJ�`QOb^b_�F�L<_`_�`Q>
Vb^`_[b�Ba]\QXaVa�PaQ]aX\QZ\ Î�

@aV�F7L<Vb�NKNN�V\]\_\_�`]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î

>HIJCK"= DNIKKK�97�P^TZ�TS^bZ�`]b�`QOb^b_�F�L<_`_�`QVb^`_[b�Ba]\Qa_�@aVa_�F�LJ�DK
/AUYZHY�NKNN�Za^`G`_[b�`QZb_�aV^\]X\QZ\ Î�

@aVa_�F�L<Va�NKNN�V\]\_\_�̀ ]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î



>HIJCK+= 3QOb^b_�F!L<_T_�`QVb^`_[b�aV]\W�D2�RT_�Ba]\Qa_�@aVa_�F�L<Vb�PU�Ba]\QXaY\
Wa^Q\]\A\�aV]\W�P^TZ�8IKKK�97�C[b_XbWZb[` Î

@aVa_�F�L<Vb�NKNN�V\]\_\_�̀ ]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b
GbYaM]a_aSaWZ\ Î

@aVa_�F�L<_`_J�D2�RT_�Ba]\QXaY\�Wa^Q\]\A\�aV]\W�P^TZ�TS^bZ`_`_�2I2KK�97�H][UAU�[U^UX[aJ
NKNN�V\]\_\_�`]R`]`�aV]a^\_[a�VaM\]aSaW�_bZ�TS^bZ�C[bXbY`�aQaA\[aW`�QbW`][b�GbYaM]a_aSaWZ\ Î

FH@JIK�G,DGKF)4JHJI@JIK83HJ:KGD?IAGE?K@9H9A9I@GKFE:FEIGI?IK9059DGIAGE?
7;BB�K!K6 FDL�/V_\�EaXa_[a�P`^[b_�?aE]a�`QOb^b_[b_�TS^bZ�a]\_XaY\�Ga]`_[bJ�`YZ`Y_a

UVRU]aXaY\J�Ya[bSb�b_�VTWYbW�TS^bZ`_�b][b�b[`][`A`�̀ QOb^b_�Za^a?\_[a_�Rb^BbW]bQZ`^`]bSbWZ` Î�,CE
WH_UYU�`QOb^b_b�PU�[U^UXU�P`][`^Xb�VTWTX]T]TAT�G`EXbZ�b^PaP\_a�a`ZZ` Î�@`^[b_�?aE]a�`QOb>
^b_[b_�aV_\�ZUZa^[a�TS^bZ�a]\_[\A\�[U^UX[aJ�`YZ`Y_aV\�UVRU]aVaSaW�H]a_�`QOb^b_`�G`EXbZ�b^PaP\
Wb_[`Y`�Pb]`^]bVbSbWZ` Î�3YZ`Y_a[a_�?aV[a]a_\]a_�`QOb^b_[bJ�`YZ`Y_a_\_�ZaXaX\_[a_�?aV[a]a_\]a>
XaXaY\�[U^UXU_[a�Wa]a_�ZUZa^�̀ B`_�[`Ab^�̀ QOb^b_[b�`YZ`Y_a[a_�?aV[a]a_\]XaY\�XTXWT_�[bA`][` Î�

>HIJCK<�= @aV�F�L�`W`�aV^\�`QVb^`_[b�`QOb^b_�F,L�Ob�`QOb^b_�F�L<_`_�Va_\_[a�Ba]\QXaW>
Za[\ Î�3QOb^b_�F,L<[b_�P^TZ�1IKKK�97J�`QOb^b_�F�L<[b_�`Yb�P^TZ�=IKKK�97�TS^bZ�Rb]`^`�b][b�bZXbW>
Zb[` Î�

@aV�F�L<Vb�F,L�`QOb^b_`�Za^a?\_[a_�C[b_b_�TS^bZb�̀ YZ`Y_a�UVRU]a_aSaW�Ob�NKNN�V\]\�̀ ]R`]`
aV]a^[a�VaM\]aSaW�_bZ�TS^bZ�C[bXb]b^`�aQaA\[aW`�QbW`][b�GbYaM]a_aSaWZ\ Î�



>HIJCK<<= @aVa_�F9L�`W`�aV^\�`QOb^b_`_�Va_\_[a�Ba]\QXaWZa[\ Î�3QOb^b_�F&L<[a_�P^TZ
8IKKK�97�Ob�`QOb^b_�F$L<[b_�P^TZ�8IKKK�97�TS^bZ�Rb]`^`�b][b�bZXbWZb[` Î�

@aVa_�F9LJ�F&L�`QOb^b_`_[b_�`YZ`Y_a�UVRU]aXaY\_\�Za]bM�bZX`QZ` Î�@aVa_�F9L<Vb�Ya[bSb
F&L�`QOb^b_`�Za^a?\_[a_�C[b_b_�TS^bZb�`YZ`Y_a�UVRU]a_aSaW�H]UMJ�NKNN�V\]\_\_�`]R`]`�aV]a^\_[a
VaM\]aSaW�_bZ�TS^bZ�C[bXb]b^`�aQaA\[aW`�QbW`][b�GbYaM]a_aSaWZ\ Î



�J)4FCK4JKFE:FEIGKCG2EGA?I@GCFK83HJ:K�@JAJDJHF
7;BB�K"K6 FDL�D54DN4D:::�Za^`G]`�Ob�88:K�YaV\]\�9T^W�&]UY]a^a^aY\�.bX`�,`S`]`�;a_U_U

`]b�8:D�YaV\]\�;a_U_�-TWXT_[b�;a^a^_aXb[b�0bA`Q`W]`W�+aM\]XaY\_a�0a`^�;a_U_U_�DN�_S`�Xa[>
[bY`_b�RC^bJ�9T^W�&]UY]a^a^aY\�.bX`�,`S`]`_[b�WaV\Z]\�RbX`]b^[b�Ob�VaZ]a^[a�Ba]\Qa_�Mb^YH_b]b
C[b_b_�TS^bZ]b^�Rb]`^�Ob^R`Y`_[b_�`YZ`Y_a�b[`]X`QZ` Î�@U�;a_U_�WaMYaX\_[a�Ba]\Qa_�Ob�Qa^Z]a^\
ZaQ\Va_�G`EXbZ�b^PaP\_a�VaM\]a_�TS^bZ�C[bXb]b^`�TEb^`_[b_�Rb]`^�Ob^R`Y`�WbY`_Z`Y`�VaM\]XaXaW>
Za[\ Î�0H]aV\Y\V]aJ�`YZ`Y_a�WaMYaX\_[aW`�PU�TS^bZ]b^b�D:=�YaV\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_
P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`�UVa^\_Sa�aV^\Sa�̀ YZ`Y_a�UVRU]a_XaY\�YCE�WH_UYU�[bA`][` Î�

FNL�aL�5454D:62�Za^`G]`�Ob�=ND6�YaV\]\�,b^PbYZ�@C]Rb]b^�;a_U_U_U_�RbB`S`�=�T_ST�Xa[[bY`
UVa^\_Sa�PC]Rb[b�`Xa]aZ�?aa]`VbZ]b^`_[b�Ba]\Qa_�Mb^YH_b]b�C[b_b_�TS^bZ]b^`�TEb^`_[b_J

PL�N5454NKKD�Za^`G]`�Ob�85:D�YaV\]\�9bW_H]H�`�.b]`QZ`^Xb�@C]Rb]b^`�;a_U_U_U_�RbB`S`
N�_S`�Xa[[bY`_b�RC^b�/^>.bJ�ZaYa^\X�Ob�[bYZbW�Mb^YH_b]`_b�C[b_b_�TS^bZ]b^`�TEb^`_[b_J

SL�N64N4NKK6�Za^`G]`�Ob�2185�YaV\]\�/^aQZ\^XaJ�.b]`QZ`^Xb�Ob�9aYa^\X�%aa]`VbZ]b^`_`_
0bYZbW]b_XbY`�-aWW\_[a�;a_U_U_�=�T_ST�Xa[[bY`_`_�`W`_S`�?\W^aY\_a�RC^bJ�/^>.bJ�ZaYa^\X�Ob
[bYZbW�Mb^YH_b]`_b�C[b_b_�TS^bZ]b^`�TEb^`_[b_J

BL�N2464D:::�Za^`G]`�Ob�8881�YaV\]\�3QY`E]`W�,`RH^ZaY\�;a_U_U_U_�RbB`S`�ND�`_S`�Xa[[b>
Y`_b�RC^bJ�`]R`]`�V\][a�UVRU]a_a_�aYRa^��TS^bZ`_�aV]\W�P^TZ�ZUZa^\_\_�M^`X�C[bXb�RT_�YaV\Y\_a
`YaPbZ�b[b_�ZUZa^\�TEb^`_[b_J

GbYaM]a_a_�Rb]`^�Ob^R`Y`_`_�aYRa^��RbB`X�`_[`^`X`�UVRU]a_[\WZa_�YH_^a�Wa]a_�W\YX\J�Ob>
^`]bSbW�XUGZaYa^�Ob�M^`X�G`EXbZ�PbVa__aXbY`�TEb^`_[b_�ZaGaWWUW�b[b_�Ob^R`[b_�Zb^W`_�b[`]>
XbWZbV[`I�

D:=�YaV\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`�?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`V]b�̀ G[aY
b[`]b_�̀ YZ`Y_a�UVRU]aXaY\�Ob�aYRa^`�RbB`X�̀ _[`^`X`�UVRU]aXaY\_\_�Wa][\^\]XaY\�_b[b_`V]bJ�ZbQO`W
WaMYaX\_[aW`�PU�TS^bZ�C[bXb]b^`_bJ�C_Sb]`W]b�D:=�YaV\]\�;a_U_U_�N=�T_ST�Xa[[bY`_`_�P`^`_S`
?\W^aY\_\_�FD6L�_UXa^a]\�Pb_[`_[b�[TEb_]b_b_�̀ YZ`Y_a�UVRU]a_aSaW�Ob�̀ YZ`Y_a�YH_^aY\�Ob^R`J�̀ ]R`]`
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_UYU�`YZ`Y_a�UVRU]aXaY\_a�Vb^�Ob^`]XbVbSbW�Ob�V\]]\W�PbVa__aXb[b�TS^bZ�Rb]`^]b^`_`_�ZHM]aX\
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,CE�WH_UYUJ�Rb]`^]b^`_�aYRa^`�TS^bZ`_�V\]]\W�Rb]`^�Ob^R`Y`�XaZ^aG\_\�aQXaY\�Ga]`_[b�̀ Yb�PU�Rb]`^]b^`_
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