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FHGJIJKMLEN[KYP�R/KMV�IJX@RMRYKYZ�X[VENOX¾IJX@N j V_KYÙ�f_X3a j PDm�X¾vEX@X[VÆaofEN[NOX3aJaorÚf_RYRMpÊPS]_]_RYKYX@t$Id`$NOGdX@tgKMI\N[PSGnt
rÚGnPSf^tÀtgXOIdX@NOIJKY`�VzPSV^t¾NOGdX@tgKMI³aJN[`�GdKMV_ZEh-PSV^t\I j X¿L^X@RYt¾`Sr�FHTÇP�a8PS]_]_RYKYX@t�IJ`�I j X¿L^V^P�V^NOKQPSR
tg`�ÛzP�KMVBKYa¿v1`SI jBÜ X[RYReÝWtgX@m�X[RY`�]1X@t)PSV^t Ü X@RMRUtg`gNOf^ÛÀX@V�IJX@t¥�³FlabPSVBX[ÛzX[GdZ�KYV_ZÀÛÀX[I j `gt	Ý
`�RY`�Z�p�hgN[P�aoX[ÝÞvEP�aJX@tqGdX@P�ao`�V_KMV^Z!ß»à {¿á"â KQabV_` Ü ÛzP�ã	KMV_ZzPzaoKYZ�V^KeLEN@PSV�IÂNO`�V�IdGJKYv_fgIdKM`�V)Id`
I j X¾InP�aJãÉ`Sr³rÚGnPSf^tÊtgXOIdX@NOIJKY`�V¥�Àà {bá aopgaoIJX[Ûqa"PSGdXÀP�v_RYX\IJ`!RYX@PSGdVÖrÚGd`�ÛäadPSÛz]_RYX¾]EP-IoÝ
IJX@GJVEa�`SrbNOGdX@tgKMI�N[P�Gdt½f^aoXzId`$NORQP�adaoKMrÚpÖV_X Ü N@P�aJX@a@h>PSV^t½I j KYa\P�]_]_Gd`�P�N j PSRQaJ` j P�a"I j X
]_Gd`�ÛzKQaoXq`�r¿v1X[KYV_ZÖPSv^RMXzId`ÖP�t_P�]gI�IJ`$V_X Ü ]^P-IJIJX[GdV^a�`�r¿rÚGnPSfEt�P�a"I j X@pÊX@ÛzX[GdZ�X��%F¿I
I j X\rÚ`�GdXOrÚGd`�V�IH`�r8GdX@aJX@P�GdN j KYVÉI j KQaÂL^X@RYtÉKQaÂI j X¾P�]_]_RYKYN@P-IdKM`�V!`�r³P�t_P�]gIJKYm�X\P�V^t j p�v^GJKQt
RYX@PSGdV_KYV_Z$aopgaoIJX@Ûza"Id`$]_Gd`�v_RYX[Ûqa ÜÂj KQN j ]_GJX@m	KM`�f^aoRYp Ü X[GdXÀN[`�V^aJKQtgX[GdX@t½IJ`	`Ötgp	V^P�ÛÀKQNSh
N j P�`SIJKQNShg`�GHNO`�ÛÀ]^RMX[å%IJ`qP�N@NOf_GnP-IdX[RYp%Ûz`gtgX[R¥P�V^t!]_GJX3tgKQNªI@�

FlaÂP�]_]_RYKMX3t%Id`�I j X�L^V^P�V^NOKQPSRUtg`�ÛqPSKYV¥hEà {bá aJpgacIdX[Ûqa j PDm�X�P�V	f_Û¾vEX@GÂ`Sr8P�tgm-PSV_Ý
IdP�Z�X3ab`-m�X[Gb`�I j X@GHFHT|IJX@N j V_KYÙ�f_X3aÂP�a¿I j X[p�æ

ç ]_GJ`-m	KQtgX"ÛÀX3PSV_KYV_Z�rÚf_R>NO`�VgLEtgX@V^NOX�P�V^tÉaopgaoIJX[ÛèP�N[N[f_GnP�NOpqÛzX3P�aJf_GJX3a[h
ç GJX3Ù�f^KMGdX�RYKMIoIJRYX\`�G¿V^`%tgKMGdX@NOIÂXOåg]EX@GoIHã	V_` Ü RYX@t_Z�X�P�N[Ù�f_KQaJKeIdKM`�V¥h
ç PSGdX�X3P�aJKMRYp%f_]�t_P-IdX@tÉPSVEtBÛqP�KMV�IdP�KMV^X@tUh
ç PSGJIJKQNOf_RQP-IdX�I j X�GdX@P�aJ`�V^KMV_Z¾vEX j KYV^t!I j X\t_X@NOKQaJKM`�VBÛqPSã	KYV_ZqNORYX@P�GJRYp�h
ç PSGdXlé^X[ågKMv_RYX\PSVEtBGd`�v^f^acIbId`ÀÛzKQaJaJKYV_Zz`�GÂV_`�KYaJp)t_PSIdP_h
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ç ÛzPDpÖIdPSã�XzKMV�IJ`$P�N[NO`�f_V�I�I j X%N[`�aoI�X � X3NªIdKMm�X[V_X3aJa�GnP-IdKM`É`SrchÇKMV	m�X@aoIJKYZ�P-IdKMV^Z)r¹P�RYaJX]E`�aoKMIJKYm�X3aÂPSV^tÉP�t_m�KQaJX�P�N[N[`�GntgKMV^Z�RYp�h	PSV^t
ç PSGdX"X3P�aJKMRYp%KYV�IJX[Z�GdPSIJX3t%KYV�Id`qm-PSGdp�KYV_Zzt_P-InPSv^P�aoX�aoIdPSVEt_PSGnt_a@�
FHVEt!I j X�P�t^tgKeIdKM`�VÉ`Sr/P�t_P�]gIJKYm�X\à {bá N[`�Ûz]1`�V_X@V�InabÛqPDp)PSRYRM` Ü I j X\aJpgacIdX[Û Id`^æ

ç `�]gIdKMÛzKQaoX�I j X�P�N[NOf^GdP�NOpq`Sr³N[RYP�aJaJKeL1N[P-IdKM`�VBv	p!tgp	V^PSÛzKQN[PSRYRYpBP�t��cf^acIdKMV^Z%PSV^t!f_]gÝt_P-IdKMV_Z Ü X[KYZ j IdKMV_ZzaoIJGdf^NªIdf_GJX3a[h
ç f^aoX�Û¾f_RMIJKY]_RMX\P�RMZ�`�GdKeI j Ûqa|IJ`qX[V j PSV^N[X"L^V^PSR¥t_KYP�Z�V_`�acIdKYN�P�N@NOf_GnP�N[p�hgPSVEt
ç vEX[IoIJX@GBtgK � X[GdX[V�IJKQP-IdX!v1XOI Ü X[X@V Icp�]1X@a%`Sr�KMGdGJX@Z�f_RQPSGdKMIJKYX@azPSV^tÅtgX@m�X@RM`�] PÆtgKQPSZ�ÝV_`�aoIJKQN[P�RMRYp aJKYZ�V_KMLEN[P�V�IBaoX@V^aJX½`Sr�P�v_V_`�GJÛqPSRYKMIcp ÜÂj KQN j PSKQt_a)KMV5I j XÖLEGdaoIoÝÞIJKYÛzX
tgXOIdX@NªIdKM`�VÉ`Sr8V_X Ü KMGdGJX@Z�f_RQPSGdKMIcpzIcp�]1X@a@�

TWV$I j KYa�]^P�]EX@G Ü X�tgX3aJN[GJKYvEX\I j X¾v^P�Nnã	Z�Gd`�f^V^t!`SruP%N[`�Ûz]_RYXOåÉrÚGdP�f^t	ÝÞL^V^tgKYV_ZqInP�aJã�h
P�V^t�I j X[V�tgX3aJN[GJKYv1X³I j X|tgX@m�X[RY`�]^ÛÀX@V�IÇ`Sr^P�V�P�t^PS]gIdKMm�X³]_Gd`�`�r ÝÞ`�r Ý»N[`�V^N[X[]gI´à {bá aJpgacIdX[Û
ÜÂj KQN j KQa|P�v_RMXHIJ`�P�N j KMX@m�XHm�X[Gdp�X@V^NO`�f_GdP�Z�KYV_Z�GdX@aJf_ReIna³`�VqRYP�GJZ�X�h�V^`�KQaopÀGJX3PSRMÝ Ü `�GdRQt\IdX@aoI
aJXOIna[�8TWVBaJ]1X@NOKMLEN�h	I j KQa¿]^PS]1X[GbP�t_t_GJX3aJaJX@auI j X"]_Gd`�v_RYX[Û `�r>ÛqPSã	KYV_Z¾PÀtgKQPSZ�V^`�aoIJKQNHtgX@N[KeÝ
aJKM`�VqZ�KYm�X@V%P\aoX[I|`�r¥V_X@P�GoÝ»ÛqP-IdN j KMV_Z\N@P�aJX@a@���´KYV^PSRYRMp�h�I j X�GJX3aof_RMIdau`SrUI j XlKYV	m�X@aoIJKYZ�PSIJKY`�V
P�GJX�aof^ÛÀÛqP�GJKQaoX3tBP�V^tÉNO`�V^aoKQtgX@GJX3t%KYVBI j X�RYKMZ j IÂ`�r´`�I j X@G Ü `�GJãqKYV!I j X�L^X@RYt¥�
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F¿IÂI j X�GJX3Ù�f^X@aoIb`�r´`�V_X�`SrÇI j X\k�
�� abÛz`�aoIHaofEN[NOX3aJaorÚf_RUrÚGnPSfEtBtgX[IJX3NªIJKY`�VÉaJp	aoIJX@ÛèaJ`Sr IJÝ
Ü PSGdXÂ]_Gd`-m�KQtgX@Gda@h�FHTcFlT/f_V^tgX@GoId`	`�ã¾P�V%KYV�m�X@aoIJKYZ�PSIJKY`�VÀKMV�IJ`�ÛÀX[I j `gt_a|`Sr¥P�]_]_RYp�KYV_Z\V^X Ü
FlT�IdX@N j V^`�RY`�Z�KYX@a�IJ`ÖKYV^NOGdX@P�aoXzI j X)P�N[NOf^GdP�NOpÖ`�rÂI j X)P�RMGdX@P�tgp j KMZ j RMpÆP�t_mDP�V^NOX3tÆaopgaoÝ
IdX[Ûqa¥]_GdX@aJX[V�IdRMp"KMV�fEaoX���� j KYRMXuI j XuL^GdÛ�� a>aJ`Sr I Ü PSGdX8]_GdX@aJX[V�IJRYp�GdX@t_f^NOX3aUI j X³V	f_Û�v1X[GÇ`Sr
V_X3NOX3aJadPSGdp�rÚGdP�f^tÀKMV	m�X@aoIJKYZ�P-IdKM`�V^a´v	p�aoX@m�X@GdP�Rg`�GntgX[Gna´`Sr�ÛzP�Z�V_KMIJfEtgX�h�`�f_G/KYV	m�X@aoIJKYZ�PSIJKY`�V
a j ` Ü X@t)I j PSIHfgIJKYRMKQaJKMV_ZBP�t_P�]gIJKYm�X�PSRYZ�`�GJKMI j ÛzaÂP�V^tBrÚf����@p)RY`�Z�KYN�GdX@aJf_RMIdabKYVÖaoKYZ�V_KMLEN@PSV�I
tgKQPSZ�V_`�aoIJKQN�KMÛz]_Gd`-m�X@ÛÀX@V�Ib`�V)I j X�Ûz`�aoIHtgK��%N[f_ReI"aof_v_Ý»aJX@NOIJKY`�V!`Sr´N@P�aJX@a@�

ibj X!rÚ`gNOf^a%`Sr�`�f_GzKMV	m�X@aoIJKYZ�P-IdKM`�V Ü P�a¾IJ`ÆGdX@tgf^N[X!I j XÉV	f_Û�v1X[Gq`�r"P�]_]_RYKYN@P-IJKY`�VEa
GdXOrÚX@GJGdX@tBrÚ`�GlXOåg]EX@GoI�KMV	m�X3acIdKMZ�P-IdKM`�VÉPSr IJX@GHI j X\XOågKQacIdKMV_ZBtgXOIdX@NªIdKM`�VÖaopgaoIJX@Ûza j P�tÉv1X[X@V
fgIdKMRYKQaoX3tU� ibj X@aJX Ü X[RYReÝ»]_Gd`-m�X[V aJpgacIdX[Ûqa�InPSã�X!P�tgm-P�V�InPSZ�X%`SrHÛqPSV	p�]EX@GdaJ`�V�p�X@P�Gda\`Sr
X[å	]1X[GJI\ã	V_` Ü RYX@tgZ�XÀX@RMKQNOKMIdPSIJKY`�V PSVEtÊX@V^NO`gtgKYV_ZEh´P�V^tÆPSGdXzP�v_RYXzIJ`$GdX@tgf^N[XzI j X)KMV_KMIJKQPSR
m�`�RYf_ÛzX"`�r³PS]_]_RYKQN[P-IdKM`�V^abv	p)Gd`�f_Z j RYp���� x�x IJKYÛÀX3a�ß�� x�x GdXOrÚX@GJGdX@t)rÚGJ`�Û X@m�X[Gdp%ÛzKYRMRYKM`�V
P�V^PSRYpgaoX3t â �%T»I Ü P�a�`�V P$t_P-InPSv^P�aoXqNO`�V^aJKYaoIJKYV_ZÖaJ`�RYX[RYpÖ`Sr¿I j X3aoX j PSGntgX@aoI�N[P�aoX3a"I j PSI
I j X¾à {bá aJpgacIdX[ÛèPSIoIdX[Ûz]gIJX3tBIJ`zÛqPSã�X�tgKQPSZ�V_`�aoIJKQN[P�RMRYp%aJKMZ�V_KeL1N[PSV�IHtgX3NOKQaoKY`�V^a@�

ibj X�ao`�f_GdN[XÖt_P-InP�NO`�Ûz]_GJKQaJX@tÅ]^P�KMGna%`�r�t^P-IdP�v^P�aJXÖGdX@N[`�Gnt_a[h|I j XÖL^GnacI!`Sr ÜÂj KQN j
Ü P�a"InPSZ�Z�X@tÆP�a�I j X)P�]_]_RYKYN@P-IdKM`�V¥h>I j X)aJX@N[`�V^tÆP�a�I j X%X@m	KYtgX@V^NOXzrÚ`�f_V^tÆv	p½]^GJX@m�KY`�fEa
P�V^PSRYpgaoKQa�aof_Z�Z�X3acIdKMV_ZBrÚGnPSf^tU� ibÜ `BLERMX3a�`Sr¿t^P-IdP Ü X[GdX¾]^GJ`-m	KQtgX@tUæ�`�V_XqaoX[I�`�r|V_X3PSGdRMp
� x�x�x PS]^]_RMKQN[PSIJKY`�VgÝ»ÛqP-InN j ]^P�KMGna ÜÂj KQN jÅÜ X@GJXÉKYV_KeIdKYP�RMRYp�é1PSZ�Z�X@t P�aÀrÚGnPSf^t v_f_I)RYPSIJX@G
N[RMX3PSGdX@t5ß I j X!V_`�VgÝÞrÚGnPSf^t aJXOI â huP�V^t�PÖaJX@N[`�V^t�aJXOIÀ`Sr\~�� �$P�]_]_RYKYN@P-IJKY`�V_ÝÞÛqP-InN j ]^PSKYGna
ÜÂj KQN j!Ü X@GJX!�cf^tgZ�X@tBIJ`zv1X�rÚGdP�f^tgf_RYX[V�I3�

ibj XlP�]_]_RYKYN@P-IdKM`�VÀGdX@N[`�Gnt_a/NO`�V^aJKYaoIJX3t¾`�r¥PS]_]_RYKQN[PSV�Iut_PSIdPqß¹]EX@GdaJ`�V^P�R^NO`gtgX�h�V^P�ÛzXÂ`Sr
I j XlRYX[V^t_X[G3h�P�ÛÀ`�f_V�Iu`SrURY`�P�V¥h�VEPSÛzXlPSVEt%P�t_t_GJX3aJa/`�r>PS]_]^RMKQN[P�V�I3h�X[IdN�� â h�P�V^tqX[Ûz]_RY`-p�X@G



t_PSIdP5ß Icp	]1XÖ`Sr�v_f^aJKYV_X@ada[h|IJKYÛzXÖX[Ûz]_RY`-p�X3tUh¿XOIdN�� â ��s³m	KQtgX[VENOX$]_Gd`-m	KYtgX3t�rÚ`�RMRY` Ü X@t P
aJKMÛzKYRYP�GlrÚ`�GJÛqP-I3hUPSV^tÉI j X¾L^V^PSR´IdX@aoI�aJXOIna�N[`�V^aJKYaoIJX3t$`Sr � w �BN[P�aJX@a�`Sr³V^`�VgÝÞrÚGdP�f^tÖP�V^t
��� N[P�aoX3a)`�r\rÚGdP�f^tU� s|P�N j N@P�aJXÊNO`�V^aJKYaoIJX3t `SrÀPSV<P�]_]_RYKYN@P-IdKM`�V�PSV^t�`�V_XÊ`�GÉÛz`�GdX
X[m	KQtgX[VENOX�GdX@NO`�Gdt^a|v1`SI j `Sr ÜÂj KYN j NO`�V�IdPSKYV_X3tBP�]_]_RYKYN@P-IJKY`�VÉPSVEt)X@ÛÀ]^RM`-p�X[GÂt_P-InP_�

� GdXOÝ»]_Gd`gNOX@adaJKMV_Z Ü P�a�ã�X@]gI�IJ`ÖPÉÛzKYV_KYÛ�f_ÛÉh´XOå_NORYf^tgKYV_ZÖ`�V_RMpÖI j `�aoXzL^X@RYt^a ÜÂj KQN j
ÛzKMZ j I�v1XÀN[`�V^aoIJGdf_X@t$P�alv1X[KYV_Z)r¹PSRQaoX¾KMV^t_KYN@P-IJ`�Gda@hEaJf^N j P�a�t^P-IdP�v^P�aJX�InPSZ�alZ�X@V_X[GnP-IdX@t
v	p)I j X¾N[`�Ûz]^P�V�p � aHaJX[RYX@NªIdKM`�V$]_Gd`	N[X@ada[�ÂFlRMR´`SI j X[GÂLEX[RQt_alGdX[ÛqP�KMV_X3t!KMV$I j X[KYGl`�GJKYZ�KYV^P�R
aoIdP-IdX�h^P�V^tB`�ÛzKYadaJKM`�V^a¿rÚ`�GdÛzX@t!P j KMZ j ]1X[GnNOX@V�IdPSZ�X�`�r>Id`SIdP�R¥KYVgrÚ`�GdÛqP-IJKY`�V!X[VENO`gtgX@t¥�

TWVq`�GntgX@G/IJ`�N@PS]gIdf_GdXHÛz`�GdXÂZ�X[V^X[GnPSR_]^PSIoIdX[GdV^a³KYV)PS]^]_RMKQN[PSIJKY`�VgÝ»ÛqP-InN j ]EPSKYGda����	��
���

P!N[P�aJX�h1I j X�Icp	]1X¾`�ruÛqP-InN j I j P-I�XOågKYaoIJX3tÖv1XOI Ü X[X@VÖL^X@RYt_a Ü P�a�KMV�IdGJ`gtgf^N[X@t½KMV�IJ`)I j X
N[P�aoXÆtgX3aJN[GJKY]gIJKY`�V>�èF aJÛzP�RMR�V	f_Û¾vEX@G$`Sr�IdX[GdÛqa Ü X[GdXÆtgXOL^V^X@t�IJ`5tgX@adNOGdKYvEX�I j X@aJX
ÛqP-InN j X@a@hÇP�V^tÖI j KQa�KMV_rÚ`�GdÛzPSIJKY`�V Ü P�a�P�t_tgX3t�KMV�IJ`!I j X%N[P�aoX3a"PSr IJX@G\]^PSGnaJKMV_ZE� ibj X@aJX
Z�X@V_X[GnPSRSt_X@adNOGdKM]gIdKM`�V^aU`�r�ÛqP-InN j X@a Ü X@GJX8Z�KYm�X@V�aoKYÛz]_RMX³t_X@adNOGdKM]gIdKMm�X/RYP�vEX@RYa@æ ���_�_�-���������1�D� h
� �	�����������E�D� h �1���	�g���Ç������� PSV^tzP�t_tgX@tqP�a³P"I j KMGntqNO`�ÛÀ]1`�V^X[V�I³IJ`�X@P�N j P�]_]_RYKYN@P-IJKY`�V_ÝÛqP-InN j ]^P�KMG3�ÃF�aBaJf^N j hlI j XÆP�t^tgKeIdKM`�V^PSR"KYVgrÚ`�GdÛqP-IJKY`�V Ü P�a%KYV�IdX[V^t_X@t5Id` P�NªIÉP�a!P
Z�X@V_X[GnPSR_rÚf����@pzN[RYP�aJaJKML^X[G³`�rUÛzPSIdN j L_IdV_X@ada@� ibj XlNO`�V��cX@NOIJf_GdX Ü P�a8I j P-I|I j X@GJXlP�GJXÂ]EP-IoÝ
IJX@GJVEau`�r¥mDP�RMf^X@a/rÚ`�G|ÛqPSIdN j Icp	]EX3a³I j P-IbÛzKMZ j IuvEX"XOåg]_RY`�KMIJX3tqv	pÀP�V)P�t^PS]gIdKMm�XlaopgaoIJX@Û!�
y KYÛzKMRQPSGdKeIcp!ÛzX@P�aof_GdX@a Ü X@GJX�P�aJaJX@adaJX@tBrÚ`�GlP�RMRÇL^X@RYt!Icp	]1X@a@æbaoIJGdKYV_Z�a@hEt_PSIJX3a[h1P�t_tgGdX@adaJX@a@h
V	f_ÛzX[GdKYN@PSR/m-PSRYf_X3a[h¥X[IdN��Mh´PSV^tÊKeI Ü P�a"I j X@aJXÀL^V^PSR8I j GdX[XOÝ»]^P�GoI�aoX[Ida@æ�PS]_]_RYKQN[P-IdKM`�V¥h¥X@m�Ý
KQtgX[V^N[X�hbrÚf�� �[p ÛqP-IdN j t_X@adNOGdKM]gId`�G3huI j P-I Ü X@GJX$]_GdX@aJX[V�IdX@t IJ` I j XÖ]_Gd`	`Sr Ý»`Sr ÝWNO`�V^NOX@]gI
aJp	aoIJX@Û6rÚ`�G�P�V^PSRYpgaoKQa@�zFHr IJX@G\PSRYR³]_GdXOÝ»]_GJ`gN[X@adaoKYV_Z^h�X3P�N j N[P�aJX Ü P�a�tgX@adNOGdKMv1X@tÊv	p�~ � w
P-IJIJGdKMv^fgIJX3a[�
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y InP-IJKQaoIJKQN[PSR�KYV	m�X@aoIJKYZ�PSIJKY`�V^a³`SrUI j XlIdX@aoIbaJXOIna|aJf_Z�Z�X@aoIJX3tÀI j PSI|I j X�VEP-IJf^GJX�`SrUI j X�]_Gd`�v_Ý
RYX[Û KQazKMV j X[GdX[V�IJRYp V_`�VgÝÞRYKYV_X@P�G@h³V^`�KQaop�h|NO`�V�IJGnP�tgKQNªId`�Gdp�h³PSVEt�V_`�IqP�t_tgGdX@adaJP�v_RYX)f^aJKMV^Z
PÉaoKYÛz]_RYXzaJKYÛÀKYRQPSGdKeIcp$ÛqP-IdGJKMåÊP�V^t�à {bá tgX@N[KYaJKM`�V�aJpgacIdX[ÛÉ� ibj KYa�KQa�f_V^aJf_Gd]_GdKYaJKMV^ZBP�a
I j X�IdX@aoIHaoX[Ida Ü X@GJX"NO`�ÛÀ]1`�aJX@t)`Sr¥I j X"ÛÀ`�acIHtgK �%NOf_RMIHPSV^t)KMV�IdGdP�NªIdP�v_RYX�aJf_vgÝWaoX[I¿`�r¥I j X
NOGdX@t_KeI�P�]_]_Gd`-mDP�R/t_P-InP_h>P�V^tÊP�a�aofEN j tgKQt�V_`SI�N[RMfEacIdX[G�KYV�Id`ÉKYtgX@V�IJKMLEPSv_RYXzrÚGnPSf^t �-V_`�V_Ý
rÚGnPSf^t GdX[Z�KY`�VEa[�5}H` Ü X[m�X[G3h j KYZ j RYp�RY`gN[PSRYKQaoX3t�] j X[V_`�ÛÀX@V^P PSVEt�]^PSIoIdX[GdV^a%PS]^]EX3PSGdX@t
r¹PSKYGdRMpÅNO`�ÛÀÛz`�V¥hHaof^Z�Z�X3acIdKMV^ZÆI j PSIBP j p	v_GJKQtÅ`�GBP�t_P�]gIJKYm�X½aJpgacIdX[Û Ü KeI j KYV�P à {bá
ÛzXOI j `gtg`�RY`�Z�KYN@PSRuaoIJGdf^NªIdf_GdXqÛÀKYZ j I�v1XBP�v_RYXzIJ`$rÚ`gNOfEa\f_]1`�V�P�V^tÆX � X@NOIJKYm�X[RYp�XOåg]_RY`�KMI
I j X@aJX\N j PSGnP�NOIJX[GdKQacIdKYN@a[�

ibj X�]_GJ`	`�r ÝÞ`�r Ý»N[`�V^N[X[]gI|aJpgacIdX[Û tgX3aoKYZ�V j P�a³I Ü `\X3aJaJX[V�IJKQPSR�tgX3NOKQaoKY`�VgÝ»ÛqPSã	KYV_Z\NO`�Û¾Ý
]1`�V_X@V�Inazr¹PSÛzKYRMKQPSGzId`�PSRYR�à {bá rÚGnPSÛzX Ü `�GJãga@æBGdXOIdGJKYX[m-PSRHP�V^tÅtgKQPSZ�V^`�aJKYa@� á XOIdGJKYX[m-PSR
fgIdKMRYKYaJX@aÇP Ü X@KMZ j I�ÛqPSIJGdKeå�PSV^t"V_X3PSGdX@aoI¥V_X[KYZ j v1`�f_G¥P�RMZ�`�GdKeI j ÛÉh ÜÂj KYRMX|tgKYP�Z�V_`�aoKQa�fgIdKMRYKYaJX@a
PÉaof^KeIdXq`Sr¿P�RMZ�`�GdKeI j Ûqa ÜÂj KYN j P�V^PSRYpgaoX¾I j X%t^P-IdP!GdX@N@PSRYRMX3tÖv	p$I j XqGJX[IJGdKMX@mDP�R/ÛzX@N j PSÝ
V_KQaoÛäP�aHv1X[KYV_Z)aJKMZ�V_KeL1N[PSV�I3�bF RMX3PSGdV_KYV_ZqÛzX@N j P�V_KYaJÛ Ü P�aHPSRQao`)KMÛz]_RYX[ÛzX[V�IdX@t$KYVÉI j X
]_Gd`	`Sr Ý»`Sr ÝWNO`�VENOX[]_IbaJpgacIdX[ÛÉ�

TWVqI j KYa|aoX3NªIdKM`�V Ü Xl]_GJX3aoX@V�I³I j X�KMV	m�X@aoIJKYZ�P-IdKM`�Vz`Sr Ü X@KMZ j IJKYV_Z\ÛqP-IdGJKMåzP�]_]_Gd`�P�N j X@a@h
V_X3PSGdX@aoI¥V_X[KYZ j v1`�f_G¥aoIJGnP-IdX[Z�KYX@a�X@Ûz]_RM`-p�X@tUh3PSV^t�Û¾f_RMIJKMÝ»P�RMZ�`�GdKeI j Û5L^V^P�R�PSVEPSRYp	aJKQa[h ÜÂj KYN j
KQabI j X�rÚ`gN[f^ab`Sr´I j KQa Ü `�Gdã��
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à¿P�aoX[ÝÞv^P�aoX3t½GdX@P�ao`�V_KYV_Z$aopgaoIJX[Ûqa\rÚf_V^NªIdKM`�V�v	p�t_XOL^V_KYV_Z½P½aoX[I�`SrbrÚX@PSIJf_GdX@a Ü KeI j KYV�P
t_PSIdPÉ`�G�N[P�aoXqv^P�aoX�hÇP�V^t�I j X@V Z�X@V_X[GnP-IdKMV_Z$P$aJKMÛzKYRYP�GJKMIcpÊadNO`�GJXzI j P-I¾GJX@]_GJX3aoX@V�Ida"I j X
GdX[RQP-IdKM`�V^a j KM]Öv1XOI Ü X[X@V½PB]_GJX@m	KM`�f^aoRYpÉaoX@X[VÊN@P�aJX¾P�V^tÉI j X�IdX@aoI�N@P�aJX��&%"X[V_X@GdP�RMRYp�h1I j KYa
N[`�Ûz]^PSGdKQao`�V"KQaUé1P-I@h3I j P-I´KYa@hDX@P�N j LEX[RQt�ÛqP-IdN j KMV_Z�P�N[N[`�GntgKYV_Z¿IJ`l]^GJX3tgXOL^V^X@t�`�]1X[GnP-Id`�Gna
ß+aof^N j P�a|XOå_P�NOI|PSV^t%rÚf����@pzÛzPSIdN j KYV_Z â P�t^t_au`�V_Xl]1`�KYV�IuId`\I j XlId`SIdP�R1aJKYÛÀKYRQPSGdKeIcpqadNO`�GdX
`�r>I j X\NO`�Ûz]^P�GJKQaJ`�V¥�"'lr´N[`�f_GnaoX�h	V_`SIlP�RMR�L^X@RYt^a�ßÚ`�GbrÚX3P-Idf_GJX3a âuÜ KMI j KYV$Pzt_P-InPSv^P�aoX�PSGdX
X3Ù�fEPSRYRMp¾ÛÀX3PSV_KYV_Z�rÚf_R^KYV%tgKYm�KYV_KYV_Z�P�N[RYP�aJaJKeL1N[P-IdKM`�V¾`�GuaJ`�f_V^tqt_X@NOKQaJKM`�V¥h�aJ`\P Ü X@KMZ j IJKYV_Z
ÛqP-IdGJKMåÆKYa¾`Sr IdX[V�X@ÛÀ]^RM`-p�X@t�Ý"PÖÛÀX[I j `gt�v�p ÜÂj KQN j PÖaJKMV^Z�RYXqrÚX@PSIJf_GdX�� a�KYÛz]E`�GoInPSV^N[X
ÛqPDpÉvEXÀGnPSKQaoX3t$`�G"RM` Ü X[GdX@t¥hEZ�KMm	KYV_Z!N[X[GJIdP�KMV$rÚX3P-Idf_GJX3alÛz`�GJXÀtgKYP�Z�V_`�acIdKYN¾aoKYZ�V^KeLEN@PSV^N[X
I j PSV!`SI j X[Gna[�

ibj XÂLEGdaoI|aJXOIu`�r�X[åg]EX@GJKYÛzX[V�Idau]EX@GorÚ`�GJÛzX@t Ü X[GdXbIJ`�XOåg]EX@GJKYÛzX[V�IdP�RMRYp¾P�aJaJX@ada8I j XHXOr Ý
rÚX3NªIH`�VBIJ`�IdP�R¥tgKYP�Z�V_`�acIdKYN�P�N[NOf^GdP�NOpz`Sr´I j X�GnPSKQaJKMV_ZzPSVEt)RY` Ü X@GJKYV_ZÀ`Sr´KMV^t_KMm	KQtgf^PSR¥L^X[RQt
Ü X[KYZ j Ida@� ibj KYa Ü P�aÇ]EX@GorÚ`�GJÛzX@t Ü KeI j I j XbFHTcFHT/à {bá y j X@RMR y p	aoIJX@Û)( ÜÂj KQN j aof_]^]E`�GoIna
I j XqPSfgId`�ÛqP-IdKYN¾]E`�RMRYKYV_ZÉ`SruLEX[RQt_a"rÚ`�G�aJX[V^aJKeIdKMm	KMIcp$IJ`!Z�`�PSR´L^V^t_KMV_Z$P�V^t$I j X%acId`gN j P�aoÝ
IdKYN j KMRYReÝWNORYKYÛ�v_KYV_ZÖ`�rHX[m�X@GoÝÞL_IJIJX[G¾NO`�Û¾v_KYV^P-IdKM`�V^a�`SrbL^X@RYt Ü X@KMZ j Ina[�+*�KYadPS]_]1`�KYV�IJKYV_Z�RYp�h
I j X@aJX¾KYV	m�X3acIdKMZ�P-IJKY`�VEaH`�V^RMpÖtgX@Ûz`�V^aoIJGnP-IdX@t$I j P-I�PSV	pÖaJKMÛz]_RYXÀGJX@RYPSIJKY`�V^a j KY]^alv1XOI Ü X[X@V
L^X@RYt)m-PSRYf_X@abPSVEtzrÚGdP�f^t%`gN@NOf_GdGJX@V^NOX j P�tBPSRYGJX3P�tgpÀv1X[X[V!XOåg]_RY`�KMIJX3tqv	pzI j X"Gdf_RMX[ÝÞvEP�aJX@t
L^RMIJX@GJKYV_ZqI j P-I j P�tÖvEX@X[V½P�]_]_RYKMX3tÉIJ`)I j XÀt_P-InPq]_GdKM`�GHIJ`B`�f_G"PSV^P�RMpgaJKYaH`Sr³KMI@�lTWVÊNO`�V_Ý
aJX@Ù�f_X@V^NOX�h_P�é1P-I Ü X[KYZ j IJKYV_ZzacIdGJf^NOIJf_GdX Ü P�abf^aJX@t!KMVÉPSRYR>aJf_v^aJX@Ù�f_X@V�IbIdX@aoIJKYV_Z^�
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�lX@PSGdX@aoI�V_X[KYZ j v1`�f_G�ÛqPSIdN j KYV_ZÉKYa�NO`�ÛzÛz`�V�Id`!ÛqP�V�p à {bá aJpgacIdX[Ûqa@�%FHZ�P�KMVÆf^aJKYV_Z
I j X|vEP�aJKYNuXOåg]_RY`�GnP-IJ`�GJplr¹P�N[KMRYKeIdKMX3a>`�rEFHTcFlT � a³à {bá IdX@aoI´v1X@tUhSP�aoX[I´`�r^N[P�aoX3a ÜÂj KQN j\Ü X[GdX
N[`�V^aJKYt_X[GdX@t�Id`�vEXÂm�X[Gdp\aoKYÛzKMRQPSG3hSKÞ� X��Mh�PSv1`-m�XbP�NOX[GJIdP�KMVÀ]1X[GnNOX[V�InPSZ�X¿`Sr�aoKYÛzKMRQPSGdKMIcp�h Ü X[GdX
GdXOIdGJKYX[m�X@tU� ibj X@aJXlGdXOIdGJKYX[m�X@t%N@P�aJX@a|PSGdX�tgX3aoKYZ�V^PSIJX3t%P�a|vEX@KMV^ZÀP�]_]_Gd`�]_GdKYPSIJXÂId`¾KYV^N[RMf^t_X
KYV!I j X�L^VEPSR¥tgKQPSZ�V_`�aoIJKQN�PSV^P�RMpgaJKYa|rÚ`�GbrÚGnPSfEtU�

ibj KQa�PS]_]^GJ`�P�N j Id`!V^X@PSGdX@aoIoÝ»V_X@KMZ j v1`�f^G�GdX@N@PSRYR8a j `�f_RYtÊv1Xzt_K � X[GdX[V�IJKQP-IdX@t½rÚGJ`�Û98
V_X3PSGdX@aoIoÝ»V_X[KYZ j v1`�f_G¿ÛzXOI j `gtUh ÜÂj X@GJX�P¾L_ågX@t!V	f_Û¾vEX@GH`Sr8N[P�aJX@aÂP�GJX�GdX@N@PSRYRMX3t%rÚ`�GHNO`�V_Ý
aJKYt_X[GnP-IJKY`�V KMV I j XÖtgKYP�Z�V_`�aoKQa¾`�G%P�t^PS]gInP-IJKY`�V `Sr�P�aJ`�RYfgIdKM`�V¥� � j X[GdX@P�a:8<V_X@P�GJX3acIJÝ
V_X@KMZ j vE`�f_GlGdX@N@PSRYR Ü KYRMR8PSR Ü PDp	alGJX3aof^ReI"KMV½PBNO`�V^acInPSV�I�V	f_Û¾vEX@G�`�ruGdXOIJf^GJV_X3t$N[P�aoX3aHrÚ`�G
N[`�V^aJKYt_X[GnP-IJKY`�V$ß¹v�pÀXOåg]^P�V^tgKYV_Z�I j XlV_X@KMZ j vE`�f_G j `�`gtÀId`�N[P�]gIJf_GdXÂI j X�tgX3aoKYGdX@tzV	f_Û�v1X[G
`�rlV_X@P�GJv	p�N@P�aJX@a â h ��
<;>=@? 
�ACBEDF=GDH;I= �J; �K=@LNMNB8GdXOIdGJKYX[m�X@aÀN[P�aJX@a¾rÚGd`�Û PÆaJ]EX3NOKML^X@t V_X[KYZ j Ý
v1`�f_G j `	`gtU� ibj X�I j GdX@a j `�RQt%N@PSV)v1X�Ûz`	t_KeL^X3t)tgp	V^P�ÛzKYN@PSRYRMp�h	P�V^t%`�V_X�N[P�aJX ÜÂj X[GdX Ü X
ÛzKYZ j IHN j PSV_Z�X"I j KQaÂ]^P�GdP�ÛÀX[IJX@G¿KQa ÜÂj X@GJX�V_`%N@P�aJX@abPSGdX�GJX3N[PSRYRYX@tU�
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Fl]_]_RYp�KYV_Z�I j X�Z�X[V^X[GnPSR_]_GdKYV^NOKY]_RYXl`SrUI j GdX@a j `�RQtgX@tzGdXOIdGJKYX[m-P�R+h	P�Û�f^ReIdKeÝWPSRYZ�`�GJKMI j ÛzKQNHPS]_Ý
]_Gd`�P�N j Id` L^V^P�RlÛqP-InN j PSV^P�RMpgaJKYa Ü P�a)tgX[m�X[RY`�]1X@tÅP�aBPÆGJX3aof_RMI)`�r"I j X½tgX3aoKYZ�V5P�V^t
IdX@aoIJKYV_Z)`�ruP%m-PSGdKMX[IcpB`�ruaoKYV_Z�RMXÀtgKYadNOGdKYÛÀKYV^PSIJKY`�V½P�RMZ�`�GdKeI j Ûqa[� ibj X@aJX¾PSRYZ�`�GJKMI j ÛzaÂrÚf_GoÝ
I j X[G�PSV^P�RMpgaJX\I j XÀaJf_vgÝWaJXOI�`�ruaoKYZ�V^KeLEN@PSV�I"N@P�aJX@a�GJX[IJGdKMX@m�X3tÉv�p!I j X¾ÛqPSIdN j KYV_ZBaJpgacIdX[Û
ß Ü KeI j P"éEP-I Ü X[KYZ j IJKYV_Z�aoIJGdf^NªIdf_GJX â PSV^tzPSIoIJX@Ûz]gI³IJ`�GdX@P�N j P"LEV^PSR^t_KYP�Z�V_`�aoKQa´`Sr1rÚGdP�f^t
X�YJZ�Z@[�\@]^]G_�`ba^a>c^c^c�dfehg�ehgFdfiGj�dfelk1dnmGoha^p�qNgIk�\le^q^jGcra@k�s@qht�\lilu^u<dv\l]�wNu



`�GÂV^`�VgÝÞrÚGdP�f^tU�8suP�N j)Ü P�aÂtgX3aoKYZ�V_X3t)P�V^t%IdX@aoIJX3t!aJX[]EPSGnP-IJX@RMpÀrÚ`�GÂ]EX@GorÚ`�GJÛqPSVENOX"vEX[rÚ`�GdX
KYV�IdX[Z�GdPSIJKY`�V½KYV�IJ`!I j XqRYP�GJZ�X[G�aof_KMIJX�h>PSVEtÖL^VEPSRYRMp�h>GdX@aJ`�RYfgIJKY`�V�acIdGdPSIJX[Z�KMX3a Ü X[GdXzKMÛz]_RYXOÝ
ÛzX[V�IJX3tBIJ`qGdX@aJ`�RYm�X�N[`�VgéEKYNOIJKYV_Z%tgKQPSZ�V^`�aJX@a¿v	pqI j X�KYV^tgKYm	KYt_f^PSR>P�RMZ�`�GdKeI j Ûqa[�

T»rÂPSRYRuN[P�aoX3a�GdXOIdGJKYX[m�X@tÊv	p½P½à {bá aJpgacIdX[Û P�a�vEX@KMV^ZÖaoKYZ�V_KMLEN@PSV�I\aof_]^]E`�GoI�PÉaJKMVgÝ
Z�RYX%NO`�GJGdX@NOI\PSV^P�RMpgaJKYaqß j X[GdX�hÇrÚGdP�f^tÆPSV^t�V_`�VgÝÞrÚGdP�f^t â h>I j X@VÆI j XBPSRYZ�`�GdKMI j Û6GdX@Ù�f_KYGdX@t
IJ`½]EX@GorÚ`�GJÛ I j X)L^V^P�R|PSVEPSRYp	aJKQa�ÛzPDp�v1Xqr¹PSKYGJRYpÆaoKYÛz]_RMKQaoIJKQN � aJf^N j P�a\vEX3acIÀÛzPSIdN j `�GaJKMÛz]_RYX\]1X[GnNOX[V�InPSZ�X\PDm�X[GnPSZ�KMV_Z!ß j X@GJX�GJX[rÚX[GdGJX3t)Id`%P�aÂ]^GJ`�v^PSv_KYRYKYaoIJKQN�NOf_Gdm�X â ÛzXOI j `	t^a[�
}H` Ü X[m�X[G3h�KMV j KYZ j RYpÖtgp	V^PSÛzKQNSh>N j PS`SIdKYN�h¥PSV^t½V_`�KQaJp$X[V	m	KMGd`�V_ÛzX@V�InalKMI\ÛqPDpÉvEXqv1X[VgÝ
XOL1NOKQPSR´IJ`ÉPS]_]^RMpÖ`�G"N[`�Û¾v_KMV^X¾Ûz`�GdX¾N[`�Ûz]_RYXOå½P�RMZ�`�GdKeI j ÛqaHId`!ÛqP�ã�X¾P)L^V^P�R/tgX@N[KYaJKM`�V
I j P-I�N[`�V^aJKYt_X[Gna¿N[`�VgéEKYNOIJKYV_ZqKMV_rÚ`�GdÛzPSIJKY`�V$PSVEt ÜÂj KQN j KYaHÛÀ`�GJX\P�N[N[f_GdPSIJX�I j P�VÖaoKYÛz]_RYX
aJKMÛzKYRYP�GJKMIcp�`�G)aof^ÛÀÛqPSIJKYm�XÖPSVEPSRYp	aJX@a@� ibj X3aoXÖt_KYP�Z�V_`�acIdKYNÉ`�]EX@GdPSIJ`�GnazÛqPDp�v1X½NO`�Û¾Ý
v_KYV_X@t tgp	V^PSÛzKQN[P�RMRYp Ü KeI j KMV I j X)L^VEPSRbPSV^P�RMpgaJKYaÀaopgaoIJX@Û Id`ÊKYV^N[GJX3P�aJX)P�N@NOf_GnP�N[p�P�V^t
aJ`�f_V^t_V_X@adab`Sr/tgX@N[KYaJKY`�V!ÛzP�ã	KMV_ZE�
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T»r|Ûz`�GJX¾I j P�V½`�V_XqPSRYZ�`�GdKMI j Û KQa"P�aoã�X@tÖIJ`ÉtgKYP�Z�V_`�aoX�I j XqaJXOI�`SrbN[P�aJX@a�GdXOIJGdKYX[m�X3tÉrÚ`�G
PÉf_V_ã	V_` Ü V N[GJX3tgKeI\GdX@Ù�f_X3acI3h>KMI\KYa\]E`�aJaJKMv^RMXzI j P-I\I j X%PSRYZ�`�GJKMI j Ûza�ÛqPDp½t_KYadPSZ�GJX@XÀ`�V
I j X%GJX3aof^ReI3h´P�V^t�GJX3ao`�RMfgIdKM`�V�aoIJGnP-IdX[Z�KMX3a Ü X@GJXzKYÛÀ]^RMX@ÛÀX@V�IJX@t�Id`ÖGdX@aJ`�RYm�X¾I j X%m-P�GJp	KYV_Z
tgKQPSZ�V_`�aJX@a|KMV�Id`ÀPÀaoKYV_Z�RMX�GJX3aof_RMI@� ibj X�]_GdX@aJX[V�I¿]_GJ`	`�r ÝÞ`�r Ý»N[`�V^N[X[]gIbaopgaoIJX[ÛqabtgKQPSZ�V_`�aoIJKQN
PSRYZ�`�GJKMI j Ûza�P�GJX%P�v_RYX¾Id`½P�adaJX@adalI j X[KYG�` Ü VÆNO`�VgLEtgX@V^NOXÖß+P�a\P!rÚf^V^NªIdKM`�V `SrÂN[P�aJX@a\GJX[Ý
N[P�RMRYX@t¥h1]1`�aJKMIJKY`�V$KYV$I j XzN[P�aoX�v^P�aJX�h1XOInNS� â hUPSV^t$I j X3aoXÀNO`�V_LEtgX[VENOX\ÛzX@P�aof^GJX3aH]_RQPDp!P�V
KYÛÀ]1`�GJIdP�V�IHGJ`�RMX�KYV$tgX[m�X[RY`�]_KYV_Zq`-m�X@GdP�RMRUaJpgacIdX[ÛèP�N[N[f_GdP�NOp�� ibj GdX[X�GJX3ao`�RMf_IJKY`�V$acIdGdPSIJX[Ý
Z�KYX@a Ü X[GdXBIJX@aoIJX3t Ü KeI j m-P�GJp	KYV_ZÊGdX@aJf_RMIda@æ$aoX3Ù�f^X[V�IJKQPSRÂGdX@aJ`�RYfgIJKY`�V>huv1X@aoI%Z�f_X3aJa@h|P�V^t
NO`�Û�v_KYV_X3t!N[`�VgL1tgX[V^N[X��

ibj X$aJX@Ù�f_X[V�IdKYP�R¿GdX@aJ`�RYfgIdKM`�V�acIdGdPSIJX@Z�p�h³I j X$aJp	aoIJX@Û � aztgX[r¹PSf_RMI@h|rÚ`�RYRM` Ü aÀPÆaoKYÛz]_RYX
aJX@Ù�f_X[V�IdKYP�RÇtgX3aoKYZ�V$I j P-I ÜÂj KQN j X[m�X[GlP�RMZ�`�GdKeI j Û LEV^t_a"aof �%N[KMX@V�I"X[m	KQtgX[V^N[X\L^GnaoI¾ß L^GdX@a
L^GnacI â ÛzP�ã�X3aÀI j X$tgX3NOKQaoKY`�V¥� ibj X$PSRYZ�`�GJKMI j Ûza Ü X[GdX)I j X[VÅ`�GdtgX@GJX3tÆIJ` P�V^PSRYpgaoXBI j X
L^V^P�R^ÛqP-InN j X@auKMV%I j KQa³`�GdtgX@G@æ�*lX@V^aJKeIcp y X[RYX@NOIJKY`�V¥h	�HX@Z�PSIJKYm�X y X@RMX3NªIJKY`�V>h � GJ`�v^PSv_KYRYKYaoIJKQN
à|f_Gdm�X�h { X@aoI��ÖPSIdN j h�PSV^t *�XOr¹P�f_ReI3�8TWVzI j KQa³ÛqPSV^V_X[G³KMI|ÛqPDp¾vEXlaJX[X@VÀI j PSIuKerUI j XÂL^GnaoI
PSRYZ�`�GJKMI j Û KQaÂf_V^P�v_RMX\IJ`qÛqPSã�X\PÀL^GJÛ tgX@N[KYaJKY`�V¥h^I j X�P�RMZ�`�GdKeI j Û rÚ`�RMRY` Ü KMV^ZqKeI Ü KYRYR¥vEX
Z�KYm�X@V)I j X�IdP�aoã � L^VEPSRYRMpqr¹P�RMRYKYV_ZzIJ`ÀI j X\tgXOr¹P�f_ReIHKMr/PSRYRU`SI j X[GHPSRYZ�`�GJKMI j Ûza|r¹P�KMRUId`zGJX3P�N jPztgXOLEV_KeIdX�NO`�V^NORYf^aJKM`�V¥�

ibj KQa\v1X@aoI�Z�f^X@ada\GdX@aJ`�RYfgIJKY`�VÆacIdGdPSIJX@Z�pÊaJKYÛÀ]^RMpÆN j `	`�aJX@a�I j X)P�RMZ�`�GdKeI j Û6I j P-IÀGJX[Ý
]1`�GJIda�I j X j KYZ j X3acI�NO`�VgLEtgX@V^NOXÀKMVÊKeIna�tgX@N[KYaJKM`�VÖÛqPSã	KYV_Z^hUPSVEtÖtgKQaoGdX[Z�PSGnt_alP�RMR8`SI j X[Gna@�
� j KYRMXBKeIÀKYa¾v1X[p�`�V^t�I j XBadNO`�]1X%`�rÂI j KQa�]EPS]1X[G\Id`½tgX[IdPSKYR|I j X!N[PSRQNOf^RYPSIJKY`�V `SrHN[`�VgL_Ý
tgX@V^NOX�ÛzX@P�aof_GdX@a|rÚ`�G¿X3P�N j PSRYZ�`�GdKMI j Û6ß¹`�G¿I j X\aJpgacIdX[Û P�aÂP ÜÂj `�RMX â KeIÂÛqPDpqvEX�V^`SIJX3t
I j P-I"I j X¾r¹P�NOIJ`�Gna ÜÂj KYN j KMVgéEf_X[V^N[XÀN[`�VgL1tgX[V^N[X�KYV^NORYf^tgXÀV	f_Û�v1X[G�PSVEtÖ]1X[GnNOX[V�InPSZ�X�`Sr
N[P�aoX3a8GJX3N[P�RMRYX@tUh�mDP�RMf^XÂ`Sr1I j XÂI j GdX@a j `�RQtBß+aoK �[XÂ`�G/XOå	IJX@V�I³`Sr1I j XHV^X[KYZ j vE`�f_G j `	`	t â h�P�V^t
`-m�X@GdP�RMRUaJpgacIdX[Û N[`�VgLEt_X[V^N[X�t_X[GdKMm�X@t)rÚGJ`�Û ]_GdX[m	KM`�f^aÂaJ`�RYfgIJKY`�V^aÂP�V^tBGJX3aof_RMIda@�

ibj KQa¥NO`�VgLEtgX@V^NOX[Ý»t_GJKYm�X@V�GdX@aJ`�RYfgIJKY`�V�PS]^]_GJ`�P�N j KYa>aoKYÛzKMRQPSGUId`ÂvEX3acIÇZ�f_X3aJa��5t_K � X[GdKMV^Z
KYVBI j P-IHKMIlNO`�Û�v_KYV_X3a¿I j X\tgK � X[GdKMV_ZqP�RMZ�`�GdKeI j ÛqaÂtgKYP�Z�V_`�aoX3a|P�N[N[`�GntgKMV^Z�Id`zI j X@KMGHN[`�VgL_Ý
tgX@V^NOXzRYX[m�X@RYa�KYV�Id`!P!NO`�Û�v_KYV_X3tÖGdX@NO`�ÛzÛÀX@V^t_PSIJKY`�V¥� � j KYRYX�I j XzvEX3acI�Z�f^X@ada�aoIJGnP-IdX[Z�p
Ü KYRMR/GdX[]1`�GJI�P)L^V^P�R³PSV^P�RMpgaJKYa"aJ`�RYX[RYp$v^P�aJX@t½`�VÊI j XzÛz`�aoI�N[`�VgL1tgX[V�I\PSRYZ�`�GJKMI j ÛÉh1I j KYa
PS]^]_GJ`�P�N jBÜ KMRYR¥GdX[]1`�GJIÂPzN[`�Û�v^KMV_X3tBP�V^PSRYpgaoKQa¿`Sr/PSRYR¥PSRYZ�`�GJKMI j Ûqa¿GdX[]1`�GJIJKYV_Z^�

F¿Ib]_GJX3aoX@V�I@h�I j X�aopgaoIJX@ÛÃ]^GJ`-m	KQtgX@a³I j X"vEX3acIbGdX@aJf_ReIna Ü KMI j P�a j KMr IJKYV_Z¾`�G|P�t_PS]gIdKMV^Z



ÛzX@P�aof^GJX!`Sr�PSRYZ�`�GdKMI j ÛzKQN!N[`�VgL1tgX[V^N[X ßÚGnPSKQaoKYV_Z�`�GqRY` Ü X@GJKYV_Z½KYV^tgKYm	KYt_f^PSRlP�RMZ�`�GdKeI j Ûqa
GdX[RQP-IdKMm�XHNO`�V_LEtgX[VENOXlP�N[NO`�Gdt_KMV_Z�Id`\I j X[KYG|aJf^N[N[X@ada³GnP-IdX@a/KYV%]^P�GoIdKYN[f_RYP�G³]1`�GJIJKY`�V^au`SrUI j X
N@P�aJXÂv^P�aJX â h�PSVEtÀI j XlaJX@Ù�f_X@V�IJKQPSR_GdX@aJ`�RYfgIJKY`�VqaoIJGnP-IdX[Z�p¾PS]_]1X@P�GJX3t�Id`\]1X[GJrÚ`�GdÛ I j XHv1X@aoI
P�V^tÖÛqPSKYV�IdP�KMVÊKeIna�acInPSv_KYRMKMIcpÉÝÂI j P-I�KYa@h¥tgKQt½V^`SI\aoKYZ�V^KeLEN@PSV�IJRYp$N j PSV^Z�XÀKeIna�v1X j PDm�KY`�f^G
`�G�P�N@NOf_GnP�N[p)P�N[GJ`�aJaltgK � X[GdKYV_Z%IdX@aoI"aJXOIda@� � j X[I j X@GlI j KYa"aJKMÛz]_RYX�GdX@aJ`�RYfgIJKY`�VÖaoIJGnP-IdX[Z�p
KQa³KYV j X@GJX@V�IdRMp¾Ûz`�GdXHP�N[N[f_GnP-IJXbrÚ`�G/I j KYauIdP�aoã¾`�G³KQauaJKMÛz]_RYpÀvEX[IoIJX@G|tgX3aoKYZ�V^X@tqPSVEtÀIJf_V_X3t
rÚ`�GlI j KYa�]EPSGJIJKQNOf_RQPSG�PS]_]^RMKQN[PSIJKY`�VÖKQa"V_`SI�ã	V_` Ü V¥��T»I\a j `�f_RQt½P�RYaJ`)v1X¾V^`SIJX3t$I j P-I�I j X
à {bá aJpgacIdX[Û Ü P�a"PSv_RYX\Id`!P�t_PS]gI�I j XqtgKQaoIdPSVENOX�ÛzX3P�aJf_GJX¾`�V$I j XÀé^p$P�a"N[P�aoX3a Ü X[GdX
P�V^PSRYpgaoX3tqIJ`qKYV^N[GJX3P�aJX"P�N[NOf^GdP�NOp��

� j KYRMX¿I j X¿aJpgacIdX[Û ÛqPDp�fgIJKYRMKQaJXbP�a>ÛqP�V�p�P�a>V_KYV_XbaoX@]^PSGnP-IdXuPSRYZ�`�GJKMI j ÛzaÇKYV�ÛqPSã	KYV_Z
PÉLEV^PSR¿tgX@N[KYaJKM`�V PSv1`�fgI¾rÚGdP�f^tÆGJKQaJã1hÇrÚ`�f^G�`SrbI j X@aJX)tgX3aoX@GJm�XzrÚf_GoI j X[GÀtgX@adNOGdKY]gIJKY`�V�P�a
I j X[p)rÚ`�GdÛ I j X�LEV^PSRUv^P�aoKQa¿rÚ`�G j KMZ j aJpgacIdX[Û P�N[N[f_GdP�NOp��
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	 B 
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{ f_KYReI|KMV�IJ`\I j XÂrÚf^V^NªIdKM`�V^PSRYKeIcpÀ`Sr�I j XÂIJX3acI|vEX3t%PSGdXHaoX@m�X@GdP�R_NO`�ÛzÛz`�V)à {bá tgKQPSZ�V_`�aoIJKQN
P�RMZ�`�GdKeI j ÛqauI j P-I Ü X[GdX�IJX@aoIJX3t!`�V!I j X\t^P-IdPzaJXOIna Ü KeI j ]^GJX3tgKYNOIdP�v_RMX�GdX@aJf_RMIda@�

ibj X!]_Gd`�v^P�v_KMRYKQacIdKYN%N[f_Gdm�X)P�RMZ�`�GdKeI j Û NORQP�adaoKML^X@a¾P½N@P�aJX)P�a¾X[KMI j X@G�rÚGnPSfEtgf_RYX[V�I¾`�G
N[RMX3PSG�v	p½X[å	]^GJX3aJaJKMV^Z)I j X)tg`�ÛÀKYV^P�V�I�t_X@NOKQaJKM`�V Ü KMI j KYVÆI j X%N[P�aJX@a�GdX@N@PSRYRMX3tÆP�a�PÉ]1X[GJÝ
N[X[V�IdP�Z�Xl`�r¥I j X�Id`SInPSRÞ� �^`�G¿XOå_PSÛz]_RYX�h	KMr>I Ü `¾N@P�aJX@abPSGdXlGdX@N@PSRYRMX3tUh�`�V_X�aof_]^]E`�GoIdKMV_Z¾I j X
N[RYP�aJaJKeL1N[P-IdKM`�VB`�rÇrÚGnPSfEt Ü KMI j ��x�
 aJKYÛÀKYRQPSGdKeIcp�h_PSV^tBI j X\`SI j X[GHaJf_Z�Z�X@aoIJKYV_ZqPqtgX@N[KYaJKY`�V
`�r>V_`�V_Ý+rÚGnPSf^t Ü KeI j � x�
 aJKMÛzKYRYP�GJKMIcp�h�I j X"]^GJ`�v^PSv_KYRYKYaoIJKQN�N[f_Gdm�X�P�RMZ�`�GdKeI j Û Ü KYRMR�GdX@NO`�ÛÀÝ
ÛzX[VEt!Pqt_X@NOKQaJKM`�V!`�rÇrÚGnPSfEt)v	p ��x�
 N[`�VgL1tgX[V^N[X �SP�N[N[f_GnP�NOp�� ibj KYalPSV^P�RMpgaJKYabKQaHaJKMÛzKYRYP�G
Ü KMI j `�fgIHGdX[Z�P�Gdt%IJ`zI j X�V	f_Û�v1X[GH`�r8N@P�aJX@abGdX@N@PSRYRMX3t%I j X�L^V^P�R>tgX@N[KYaJKY`�VÉKYaÂt_X@NOKQtgX3tBv	p
I j X { PDp�X@aJKYP�VzIdPSRYRYp�KYV_Z¾`SrÇP�N[NOf^GdP�NOpÀ`�GbaoKYÛzKMRQPSGdKeIcpqadNO`�GJX3au`�rÇaoKYÛzKMRQPSG¿ÛqP-InN j tgX@aJKYZ�V^PSÝ
IdKM`�V^a�ß rÚGnPSf^t �DV_`�VgÝ+rÚGnPSfEt â h_P�V^t!KYa j KYZ j RMp!aoX@V^aoKMIJKYm�X"Id`%aJN[`�]1X"`�rÇI j X�V_X@KMZ j v1`�f^G j `	`gt
GdXOIdGJKYX[m�X@tU�bFHV_`�I j X@G�P�RMZ�`�GdKeI j Û ß¹V_`SI"tgXOInPSKYRMX3t j X[GdX â P�N j KYX[m�X3t$aoKYÛzKMRQPSGlGJX3aof_RMIda Ü KeI j
P¾`�V_X[Ý»N@P�aJXH`�V^XOÝ»m�`SIdX�P�]_]_Gd`�P�N j h ÜÂj KQN j h	GnP-I j X[G¿I j P�VBN[`�Û�v^KMV_KYV_ZzNO`�VgLEtgX@V^NOX�aJN[`�GdX@a@h
aJKMÛz]_RYp)P�aJaJKMZ�V^abX@P�N j aJKMÛzKYRYP�GÂGJX3N[P�RMRYX@t!N[P�aoX3a|GdX@aJf_RMIÂI j X�m-P�RMf_X�`�r´`�V_X��

ibj KQabPSRYZ�`�GdKMI j Û ÛqPDpzvEX3NO`�ÛzXlI j X�tgXOr¹P�f_RMIbtgX3NOKQaoKY`�V_ÝÞÛqPSã	KYV_Z�tgX@m	KYN[X ÜÂj X@V)`�I j X@G
P�RMZ�`�GdKeI j Ûqa�KMV�I j X)aof^KeIdX j PDm�XÀr¹P�KMRYX@tÊIJ`½XOåg]_RY`�KMI�acIdGJ`�V_Z�X@G"GdX[RQP-IdKM`�V^a j KM]Ea[� ibj KYa�PSRMÝ
Z�`�GdKeI j Û GdX@aJf_RMIdaÂKYV ��x ��� x tgKQPSZ�V_`�aoIJKQN�ao]^RMKMI¾ß ��x�
 GJX3NO`�Z�V_KMIJKY`�V!`�VÉV_`�V_Ý+rÚGnPSf^tÉN@P�aJX@a@h
� x�
 `�V�rÚGnPSf^t â h¿v_fgI)adNO`�GdX@aÀÛz`�GdX j KYZ j RYp�`�V I j `�aJXÉN@P�aJX@a ÜÂj KQN j j PDm�X!V_`SI%v1X[X@V
X[å	]^RM`�KeIdX@tBv�pB`SI j X[GHP�RMZ�`�GdKeI j Ûqa"ß � x ��� � â �
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ibj XÀv1X@aoI�ÛqPSIdN j PSRYZ�`�GdKMI j ÛÉhUNO`�ÛÀÛz`�VÖIJ`ÉÛz`�aoI�à {¿á a[h¥N[RYP�aJaJKeLEX@a�PBN@P�aJX¾P�a�X@KeI j X[G
rÚGnPSf^t_f_RMX@V�I%`�G%NORYX@P�Gzv�p aoX@RMX3NªIdKMV_ZÆI j X$GdX@aJf_ReIq`�r�I j X½NORY`�aJX@aoIqÛqP-IdN j KMV_Z N@P�aJX�� Fla
X[å	]1X@NOIJX3tUh-I j KYa³P�RMZ�`�GdKeI j Û KYa j KMZ j RMp¾aoX@V^aoKMIJKYm�X|IJ`�N@P�aJX|v^P�aoXÂtgX@V^aJKeIcp�P�V^t\]1`�]^f_RYPSIJKY`�V¥h
P�V^tÆZ�X@V_X[GnPSRYRMp�N j `	`�aJX@a�I j XBt_`�ÛzKMVEPSV�I�`-m�X@GdP�RMR³Icp�]1XÊß¹V_`�V_Ý+rÚGnPSf^t â aof^Z�Z�X3acIdKMV^ZÉI j PSI
rÚGnPSf^t�N@P�aJX@a¥P�GJXuV_`SI¥IdKMZ j IJRYp"N[RMf^aoIJX@GJX3t�V_X@P�G¥Id`HX@P�N j `SI j X[G3� � GdKM`�G>aoIdP-IdKYaoIJKQN[P�R�P�V^PSRYpgaoKQa
j P�tBP�RMGdX@P�tgp%aJf_Z�Z�X@aoIJX@t)I j KYaÂGdX[RQP-IdKM`�V^a j KM] Ü KeI j KYVÉI j X\t_PSIdP^�

ibj X�v1X@aoIÂÛzPSIdN j PSRYZ�`�GJKMI j Û GdX@aJf_RMIdabKYV!P ��x �	~ x tgKQPSZ�V_`�aoIJKQN"ao]_RYKMI�ß ��x�
 GJX3NO`�Z�V_KMÝ
IdKM`�VÀ`�VzV_`�VgÝÞrÚGnPSf^tÀN[P�aoX3a[h_~ x�
 `�VÀrÚGdP�f^t â h�v_fgI|P�Z�P�KMV¥h�NOf_GdKM`�f^aJRMp�adNO`�GJX3a´ÛÀ`�GJX j KYZ j RMp



`�VÉI j `�aJX\N[P�aoX3a ÜÂj KQN jÉj PDm�X�V_`�IHvEX@X[V$X[å	]^RM`�KeIdX@tÉv	p)`�I j X@GlPSRYZ�`�GJKMI j ÛqaÂKYV!I j XÀaof^KeIdX
ß ��x � � � â �
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ibj X�V_X[Z�P-IJKYm�XHaJX[RYX@NOIJKY`�V%P�RMZ�`�GdKeI j Û GdX[RYKYX@a/f_]1`�V%I j X�XOåg]_RY`�KMIdP-IdKM`�Vq`Sr j KYZ j RYpÀGJX@Z�KY`�V^P�R
GdX[RQP-IJKY`�VEa j KY]^a Ü KMI j KYV!I j X\t^P-IdP¾I j P-IHÛqPDp%V_`�IHvEX�m-P�RMKQtÉP-IÂ`SI j X[GÂ]1`�KYV�Ida Ü KMI j KYV!I j X
N[P�aoX!v^P�aoX�� �_`�RYRY` Ü KMV_Z½I j XÉP-ågKY`�Û I j P-Iz`�V_X!v^P�t�PS]^]_RMX!ÛqPDp�ao]1`�KYR¿I j X!v^P�GJGdX[RÞh/KeI
rÚf_V^NOIJKY`�V^a|v	p�GdX@N@PSRYRMKYV_Z\PSRYREN@P�aJX@a Ü KMI j KYVqI j XÂI j GJX3a j `�RYt$ß+PSRYR_I j `�aJX Ü KeI j KYVqI j XlV_X[KYZ j Ý
v1`�f_G j `	`gt â h	PSV^t%Ker>P�fEaoX@GoÝWtgXOLEV_X@tz`�GuÛqP�N j KYV_X[Ý»tgX@GJKYm�X3tÀV�f^Û�v1X[G�ß¹`�G|]EX@GdN[X[V�IdP�Z�X â `Sr
N[P�aoX3a"`SrurÚGnPSfEtÊP�GJX¾rÚ`�f_VEtUh¥I j XqPS]_]_RYKQN[P-IdKM`�VÊKQa�PSf_IJ`�ÛqPSIJKQN[PSRYRYpÉIdPSZ�Z�X3t½P�a�rÚGnPSf^t½rÚ`�G
rÚf_GJI j X@GÂKMV	m�X@aoIJKYZ�P-IdKM`�V¥� ibj X"P�RMZ�`�GdKeI j Û P�adaJf_ÛzX@auI j PSI¿rÚGnPSfEt)N[P�aoX3a³rÚ`�GJÛètgK��%N[f_ReIbId`
tgX[L^V_XqNORYf^aoIJX[Gna@h¥PSV^tÖI j PSI�KMr¿PBV_X Ü N[P�aoX�r¹PSRYRYa Ü KMI j KMVÆPBN[X[GJIdP�KMVÊGdP�tgKMfEal`�r¿P)rÚGdP�f^t
N[P�aoXBI j X[V�I j P-I%N@P�aJX)KQa¾Ûz`�GJX!RMKYã�X@RMp�Id`Êv1X!rÚGdP�f^tgf_RYX[V�IqP�a Ü X@RMRÞh Ü KMI j KYVÅP½NOX@GoInPSKYV
tgX@Z�GdX[Xz`Srb]_Gd`�v^P�v_KMRYKMIcpÉrÚ`�G�I j X%N[P�aoXzv^P�aoXqNO`�V^aJKYtgX@GJX3tU�q}H` Ü X[m�X[G3h Ü XqÛqP�t_XÀV^`ÖP�aoÝ
aJf_Ûz]gIJKY`�VÊI j PSI�rÚGdP�f^t½N[RMfEacIdX[GnalInPSã�X[VÊIJ`�Z�XOI j X[G"rÚ`�GdÛ6PÉtgKQacIdKMV^NOI�GJX@Z�KY`�V¥hU`�V_RMpÉI j P-I
I j X[pBP�GJX"Ûz`�GdX�RYKYã�X[RYpqId`À`gN@NOf_GÂV_X3PSGdX[G¿X@P�N j `�I j X@G|I j PSV!I j X�acInPSV^t_P�Gdt!tgKQacIdGJKYv_fgIdKM`�V
Ü KMI j KYVÉI j X�RQPSGdZ�X@G¿N@P�aJX�v^P�aJX��

� j KYRMX¿PSV_X3N[tg`�IdP�RSX[m	KQtgX[V^N[X³KYV�I j X|tg`�ÛqPSKYV\PSv1`�f^V^t_a¥KYV�r¹PDm�`�f_GU`�rgI j KQa>P�RMZ�`�GdKeI j Ûqa
Z�f^KYtgKYV_Z ]_GJKYV^N[KM]_RYX�h Ü XÊvEX@RMKYX[m�XÖI j P-I)I j XÆtgKYaoIJGdKYv_fgIJKY`�V�`Sr�rÚGnPSf^t N@P�aJX@a)V_X@P�GBX3P�N j
`SI j X[GuKMVqRYKMZ j IJRYp�]1`�]_f_RQP-IdX@tÀGdX[Z�KY`�VEa8`�G³]1`gNnã�XOIna8`SrUV_`�VgÝ+rÚGnPSfEt¾aJ]^P�N[XHP�N@NO`�f^V�I8rÚ`�G/I j X
PSRYZ�`�GJKMI j Ûza j X@KMZ j IJX[V^X@tÉP�N@NOf_GnP�N[pqKMV$NOX@GoInPSKYVBGdX[Z�KM`�V^a¿`SrÇI j X\N@P�aJX"vEP�aJX��

ibj XBV_X[Z�P-IJKYm�XBaoX@RMX3NªIJKY`�V�P�RMZ�`�GdKeI j Û GJX3aof_RMIda¾KYV�P � x � � �ÉtgKYP�Z�V_`�acIdKYN)ao]_RYKMI!ß � x�

GdX@NO`�Z�V_KMIJKY`�V�`�V�V_`�VgÝÞrÚGdP�f^t�N[P�aoX3a[h � � 
 `�V rÚGdP�f^t â huPSV^t�I j XÉPSRYZ�`�GJKMI j Û ÛqPDpÆ`�V^RMp
GdX@P�N j P!V_X[Z�P-IdKMm�Xzt_X@NOKQaJKM`�V�KMrÂaof �%N[KMX@V�I\X@m	KYtgX@V^NOXzrÚ`�G�rÚGdP�f^t�KYa\V_`SI�rÚ`�f_V^tUh´tgXOr¹P�f_ReI
PSRYZ�`�GJKMI j Ûza¿KYV!I j X\aJf_KMIJX\PSGdX�Z�KYm�X@VB]_GdKY`�GdKeIcpq`-m�X[G¿L^V^P�R¥tgX@N[KYaJKM`�VBÛqP�ã�KYV_ZE�
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ibj X$tgX@V^aoKMIcp�aJX[RYX@NªIdKM`�V P�RMZ�`�GdKeI j Û f^aoX3a¾I j XÉV^PSIJf_GnPSR|IJX@V^tgX[VENOp�`�rHI j X$N@P�aJXBGdX@N@PSRYR
ÛzXOI j `gt%ß I j GJX3a j `�RQt�`�GUL_ågX3t	ÝÞV^X[KYZ j vE`�f_G j `	`	t�V_X3PSGdX@aoI¥V_X[KYZ j v1`�f_G â IJ`ÂGdXOIdf_GdV�KMÛz]_RYKYN[KeI
KYVgrÚ`�GdÛqP-IJKY`�VBPSv1`�fgIbN[P�aJXltgX@V^aJKeIcpqP-IbP�]^P�GoIdKYN[f_RYP�Gu]1`�KYV�I|KYV%I j X�N[P�aoXlv^P�aJXlf^aJKYV_Z�I j KYa
aJf_vgÝ»KMV^t_XOå P�aÀI j X$vEP�aJKYa¾rÚ`�GzI j X$]_Gd`�v^P�v_KYRMKMIcp�`Sr"`�V_XÖN[RYP�aJaJKMLEN[PSIJKY`�V�`-m�X[GqPSV^`SI j X[G3�
ibj KQauP�RMZ�`�GdKeI j Û XOåg]_RY`�KMIda/I j XlP�aJaJf_Ûz]gIdKM`�V¾I j P-I Ü KeI j KMV%N[X[GJIdP�KMVz]1`�GJIJKY`�V^a/`�r�I j XlN@P�aJX
v^P�aoXzßÚv_f_Ib]1X[G j P�]^a¿V_`SIÂ`SI j X[Gna â I j X"V	f_Û¾vEX@Gb`Sr´N@P�aJX@a"ßÚv1`SI j rÚGnPSf^tBPSV^t)V_`�V_Ý+rÚGnPSf^t â
GdX@N[P�RMRYX@t�fEaoKYV_Z�PÂI j GdX@a j `�RQtgKYV_ZHÛzX@N j PSV_KQaoÛ ßÚ`�V_XuKYV ÜÂj KQN j I j XuGdX@N@PSRYR�V_X@KMZ j v1`�f^G j `	`gt
KQabL_ågX@tBIJ`qtgX@V^aJKeIcp!PSV^t!V_`�I¿Id`zI j X�V	f_Û¾vEX@GH`�Gb]1X[GnNOX@V�InPSZ�X"`�r8N@P�aJX@a¿GdX@N[P�RMRYX@t â ÛqPDp
aJX[Gdm�XÀKMVÊI j XqP�v^aoX@V^NOXÀ`Sr¿`SI j X[G�KYV^tgKQN[P-Id`�Gna�P�a�PSVÆaoKYZ�V_KMLEN@PSV�I"KYV^tgX[åÖrÚ`�G"rÚGnPSf^t½GJKQaJã1�
TWVBa j `�GoI3h�I j P-Ib`�f_IJRYp�KYV_ZÀN[P�aJX@a|KYVBNOX@GoInPSKYV%]1`�GJIJKY`�V^a¿`SrUI j X�N[P�aoX�v^P�aJX�P�GJX�m�X[GdpÀRMKYã�X@RMp
IJ`qv1X�rÚGnPSf^tgf^RMX@V�I3�

� j KYRMXÖI j KQa%PSRYZ�`�GJKMI j Û KYa%m�X[Gdp�aJX[V^aJKMIJKYm�XÉIJ`ÆI j XÖ]1`�]_f^RYPSIJKY`�V5aoK �[XÖP�V^tÅao]^GJX3P�t
Ü KMI j KYV I j X)N[P�aoXzv^P�aoX�hÇKMI j P�a�]_Gd`-m�X[VÊr¹PSKYGdRMp�acInPSv_RYXzIJ`½adN[P�RMKYV_Z$PSVEtÆGJX[ÝÞ]1`�]_f^RYPSIJKY`�V
P�a\I j X!N[P�aoX%vEP�aJX%XOåg]^P�V^t_a@� ibj KYa¾PSRYZ�`�GJKMI j Û GdX@aJf_ReIna\KYV�P � x � � x tgKYP�Z�V_`�acIdKYNqaJ]_RYKeI
ß � x�
 GJX3NO`�Z�V_KMIJKY`�VÀ`�VqV_`�VgÝ+rÚGnPSfEt¾N@P�aJX@a@h�� x�
 `�VÀrÚGnPSf^t â h	PSV^t¾IdP�ã�X3a/]_GdX@NOX3tgX[VENOXÂ`-m�X@G
`SI j X[G\P�RMZ�`�GdKeI j Ûqa ÜÂj X[V�KeIna�NOX@GoInPSKYV�Icp�ß j X[GdXqN[P�RYN[f_RYPSIJX3tÊP�a"PÉaJKMZ�V_KMLEN[P�V�I�f_VEtgX[G�`�G
`-m�X@GdP�v_f_V^t^PSV^N[X�`�rÇV_`�VgÝ+rÚGnPSfEtBN@P�aJX@a â KQabm�X@GJp j KMZ j �



�ÇKYZ�f^GJXz~�æ|à|`�Ûz]^PSGdKYaJ`�VB`Sr8FHRYZ�`�GdKMI j Ûqa
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TWV I j XBP�v^aJX[V^N[X)`SrHaoIJGd`�V_ZÊNO`�V_LEtgX[VENOX)KYV�`�V_XBtgX3NOKQaoKY`�V `�G¾P�V_`SI j X[G3h´I j X!]_Gd`�`�r ÝÞ`�r Ý
N[`�V^N[X[]gIÇaJpgacIdX[Û tgX@adNOGdKYvEX3t j X[GdX³ÛqPDp�P�RYaJ`bIdP�ZH`�fgIdRMp	KYV_ZH`�G¥f_V	f^aJf^PSR�N[P�aJX@a>PSGdv_KeIdGdP�GJKYRYp
P�a%X[KMI j X[GBrÚGdP�f^tÅ`�GBV_`�VgÝÞrÚGnPSf^tU� ibj X½f^aJX½`�r�P�aJKMÛz]_RYXÊtgX[r¹PSf_RMI j P�aBvEX@X[V�a j ` Ü V
Id` aJRMKYZ j IJRYp KMV^N[GJX3P�aJXÖ`-m�X@GoÝWPSRYRlP�N[NOf^GdP�NOp ÜÂj X[V�fEaoX3t5KMV<NO`�VENOX[GJI Ü KMI j P�]_Gd`�]1X[GdRMp
IdGdP�KMV_X3t$aopgaoIJX@Û!h1PSV^tÉÛqPDpBvEX¾f^aoX3t Ü KeI j aJÛzP�RMRYX[GlGJX3N[PSRYR¥V_X@KMZ j vE`�f_G j `�`gt_aÂIJ`)N@PSf^aJX
I j X\aopgaoIJX@Û IJ`qv1X\P�t_t_KeIdKM`�V^PSRYRMpBNOGdKeIdKYN@PSR�`Sr/aofEao]1X@NOIJX@tBrÚGnPSf^t!N[P�aoX3a[�
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y pgaoIJX@Û ]EX@GorÚ`�GJÛqPSVENOX½KQa!tgK��%N[f_ReIÉId` ÛzX@P�aof^GJX�tgf_XÊIJ`ÅaoX@V^aoKMIJKYm	KeIdKMX3aBIJ` N@P�aJXÊP�V^t
IdX@aoIJKYV_Z%v^P�aoX\aJK �@X@a@hEP�V^t$tgKQacIdGJKYv_fgIdKM`�V^aH`�r´rÚGnPSfEt$PSV^tÉV_`�VgÝÞrÚGdP�f^tÉN[P�aJX@a Ü KeI j KMV½X@P�N j �
}l` Ü X@m�X[G3hOI j Xu]^GJKYV^NOKY]_RYX@a¥I j PSIÇZ�f^KYtgX³I j X|RMX3PSGdV_KMV^ZH]_Gd`	N[X@ada j PDm�X/]_GJ`-m�X[V"IJ`�vEX|GJ`�v_f^aoI
Id`)RQPSGdZ�X[G�aJP�ÛÀ]^RMXÀaoK �[X3a[� ibj X�GdX@aJf_RMIda�KMV �ÇKYZ�f^GJXB~¾a j ` Ü P)NO`�Ûz]^PSGdKYaJ`�V$`�r/I j XÀ]1X[GJÝ
rÚ`�GJÛqPSVENOXz`SrÂX@P�N j PSRYZ�`�GdKMI j ÛÉ� ibj X@aJXqGJX3aof_RMIda\GJX@]_GJX3aoX@V�I�P�V�PDm�X@GdP�Z�X�]1X[GJrÚ`�GdÛqPSV^N[X
adPSÛz]_RYX!rÚ`�GzI j X!]^GJ`	`Sr Ý»`Sr ÝWNO`�V^NOX@]gI Ü KeI j PÊéEPSI Ü X@KMZ j IdKMV^ZÆaoIJGdf^NOIJf_GdX$PSV^t Ü KeI j `�f_I
f^aJKYV_ZzRMX3PSGdV_KMV^Z^�

�´KMZ�f_GdX½~Ba j ` Ü a�I j PSI¾X3P�N j `�rHI j XBrÚ`�f^GÀaJKMV^Z�RYXBPSRYZ�`�GJKMI j Ûza j P�a¾m�X@GJpÆtgK � X@GJX@V�I
]1X[GJrÚ`�GdÛqPSV^N[XHN j PSGnP�NOIJX[GdKQacIdKYN@a[�¿ß¹�H`�IJXÂI j P-I|I j X�Û�f_RMIJKMÝWPSRYZ�`�GdKMI j ÛÃaopgaoIJX[ÛÃf^aJX@tzV_X@Z�PSÝ
IdKMm�XbaJX[RYX@NOIJKY`�V¥h�P�t_P�]gIJKYm�X|I j GJX3a j `�RYt_KMV_ZEh�tgX@V^aoKMIcp¾aJX[RYX@NOIJKY`�V¥h�]_GJ`�v^PSv^KMRYKYaoIJKQNbNOf_Gdm�X�hSv1X@aoI
ÛqP-InN j hSPSVEt�rÚGnPSf^t¾P�a>I j XbtgXOr¹P�f_RMI8Z�`�P�R â � ibj Gd`�f_Z j XOåg]1X[GdKMÛzX[V�InP-IJKY`�V>h Ü X¿V_`SIdX@t\I j PSI
I j XÂvEX3acI³ÛqPSIdN j PSRYZ�`�GJKMI j Û j P�a/m�X[Gdp j KMZ j P�N[N[f_GnP�NOp�KYVzGJX@Z�KY`�V^a´`�r j KYZ j N[P�aoXÂtgX@V^aJKeIcp
P�V^tÆNO`�VEaoKQacIdX[V^N[p�h ÜÂj KYRMXzI j X)tgX@V^aoKMIcpÆaoX@RMX3NªIJKY`�V P�RMZ�`�GdKeI j Û aJX[X[Ûqa�Id`Ö]1X[GJrÚ`�GdÛ v1X@aoI
KYV!P�GJX3P�a¿`Sr8m�X@GJp j KMZ j `�GÂm�X[GdpqRY` Ü N[P�aoX"]1`�]_f_RQP-IdKM`�V¥� ibj X�V_X@Z�PSIJKYm�X�aoX@RMX3NªIJKY`�VÉPSRYZ�`�Ý
GdKeI j Û P�]_]EX3PSGna�IJ`ÉXOå_NOX@R8KMVÆtgKQPSZ�V^`�aJKMV_Z!v1`�GntgX[GdRMKYV_XÀ`�G�Z�GdX[pÖP�GJX3P)N@P�aJX@a@��T»I\a j `�f_RQt
v1X)GdX[ÛzX[Û¾vEX@GJX3t�I j PSI�I j X)V^PSIJf_GdX)`�rbI j XB]_GJ`�v_RYX[Û `SrbrÚGnPSf^t�t_XOIJX3NªIdKM`�V�KYa¾P$IdGdP�tgX



` � vEX[I Ü X@X[V!KMV	m�X3acIdKMZ�P-IdKMV_ZÉßÚ`�GÂKYt_X[V�IJKMrÚp	KMV_Z â IJ`	`zÛqPSV	p%V_`�VgÝ+rÚGnPSfEtBN@P�aJX@abm�X@GdaJf^a¿RY`�aoÝ
KYV_ZzIJ`	`qÛqPSV	pBN@P�aJX@ab`�r´Z�X[V	f_KYV_X�rÚGdP�f^tU�
� j KMRYX\KQtgX@P�R¥]EX@GorÚ`�GJÛqP�V^NOX Ü `�f_RQt)v1X%~ x�x�

GdX@NO`�Z�V_KMIJKY`�V)`�V%v1`SI j rÚGnPSf^t)PSV^t)V_`�VgÝÞrÚGnPSf^t%N@P�aJX@a@h�aoIdP�V^t_P�Gdt%P�RMZ�`�GdKeI j Ûqau`�r IJX@V)`�V^RMp
P�N j KMX@m�X�PzGdPSIJKY`z`Sr ��x ��� x � � j X[VÖN[`�Û�v^KMV_X3t!f^aoKYV_ZqX@m�X[V$PqaJKMÛz]_RYX\tgKQPSZ�V_`�aoIJKQN"GJX3ao`�Ý
RYfgIJKY`�V!acIdGdPSIJX[Z�p�h�I j X"Û�f^ReIdKeÝWPSRYZ�`�GJKMI j ÛzKQNHPS]^]_GJ`�P�N j ÛqPDpzvEX�aJX[X[V%IJ`�`�fgIJ]1X[GJrÚ`�GdÛÃI j X
aJf_Û `�r´KMIdab]^P�GoIna�ß w�x�
 rÚGnPSf^t¥h ��� 
 V_`�V_Ý+rÚGnPSf^t â �
*�f_X�Id` I j X P�t^PS]gIdKMm�X�V^P-Idf_GdX�`SrqI j X t_KYP�Z�V_`�acIdKYN�P�RMZ�`�GdKeI j Ûqa[h\I j X ]_GJ`	`�r ÝÞ`�r Ý

NO`�V^NOX@]gIÖKQaÉm�X[Gdp aJX[V^aJKeIdKMm�X�IJ`5aoÛqP�RMR\N j P�V_Z�X3a!KMV I j XÆI j GdX@a j `�RQt ß+N[P�aoXÆÛqP-InN j KMV^Z
V_X@KMZ j v1`�f^G j `	`gt â h Ü X[KYZ j Ida@hEP�V^t$aoX3PSGnN j ÛÀX[I j `gt$X@Ûz]_RM`-p�X@tU� � PSGdZ�X[GHN@P�aJX�PSVEt!IJX@aoIoÝ
KYV_ZBvEP�aJX@a"PSV^tÖI j XzNO`�Û�v_KYV^P-IdKM`�VÖ`Sr|RMX3PSGdV_KMV^Z Ü KMI j I j XzÛ�f_RMIJKMÝWPSRYZ�`�GdKMI j ÛäPS]^]_GJ`�P�N j
a j `�f_RQt!GJX3aof^ReIÂKYV!Ûz`�GJX�aoIdPSv^RMX�PSVEtBP�N[NOf^GdPSIJX�]EX@GorÚ`�GJÛqP�V^NOX��
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ibj X�f^aJX�`Sr8N[P�aJXOÝ»v^P�aoX3tqGJX3P�aJ`�V_KYV_Z¾vE`�I j P�aÂP�V)KYVgrÚX[GdX[V^N[X�X[V_Z�KMV_X�P�V^tBP�a¿I j X"rÚGnPSÛzXOÝ
Ü `�Gdã�rÚ`�G j p�v^GJKQt�rÚGnPSf^tgÝ»tgX[IJX3NªIJKY`�VzaJp	aoIJX@ÛqaÇKQa Ü X[RYR_tg`gNOf_ÛzX[V�IdX@tU� � j KYRMX¿I j X¿v^GJ`�P�tgX@G
PSVEt)Ûz`�GdX"rÚf_V^t_P�ÛzX[V�IdP�RUKYtgX3P�aÂP�V^tBP�]_]_RYKYN@P-IdKM`�V^a Ü KeI j KYVBI j X"L^X[RQt!`Sr³à {¿á P�GJX Ü X@RMR
IJGdX@PSIJX3t�KYV5PÊV	f_Û¾vEX@Gq`Sr"GJX3NOX[V�I Ü `�Gdã	a�� �gh
�_h ��� huI j X!rÚ`�RYRM` Ü KYV_ZÆ`-m�X@GJm	KYX Ü `Sr�I j X
PS]^]_RMKQN[PSIJKY`�VÖtg`�ÛqPSKYV$]_GJ`-m	KQtgX@aHf^aoX[rÚf_R´]E`�KMV�Idal`Sr³NO`�Ûz]^PSGdKYaJ`�VÉ`�ruà {bá ]1X[GJrÚ`�GdÛqPSV^N[X
KYVÉaJKYÛÀKYRQPSGHPS]^]_RMKQN[PSIJKY`�V^a¿Id`ÀI j X�rÚGnPSf^t!tgX[IJX@NOIJKY`�V!IdP�aoãBP�t_tgGdX@adaJX@t j X[GdX��

� j KYRMXb`�V_RMpq~ �lN@P�aJX@a´`Sr�P�NOIJf^P�R�rÚGnPSfEt\ÛzKMZ j I8v1X¿rÚ`�f_VEt�KYVB~�h x�x�x h x�x�x P�]_]_RYKYN@P-IJKY`�VEa
`�GlIJGnPSV^adP�NOIJKY`�V^a@hgI j X@aJX¾N@P�aJX@aÂÛqPDpÉP�N[N[`�f_V�IHrÚ`�GHf_]$Id`½~ x�
 `�r/I j X¾GJX@m�X@V�f^X�RM`�acIlv	p
Pqv^P�V_ã!`�GlRYX[VEtgKMV^Z)PSZ�X[V^N[p�hEP�V^t$KYVÖao`�ÛzX�N[P�aoX3aHÛqPDpBaJX[GdKM`�f^aJRMpBX � X@NªI"]_Gd`SL_InPSv_KYRMKMIcp��
suP�GJRYp tgXOIdX@NOIJKY`�V�KQaÀ]_RYP�KMV^RMpÆI j XBã�X[p�IJ`�NOf_Gdv_KYV_Z½RY`�aoIzGJX@m�X[V	f_X3a�Id`½rÚGnPSf^t¥h8I j X!V^P-Ý
IJf^GJX)P�V^t�adNO`�]EXq`�rÂI j XqLEV^PSV^N[KYP�R|tg`�ÛqPSKYV ß I j X)m�`�RMf^ÛÀX)`SrHPS]_]^RMKQN[PSIJKY`�V^a@h´adNO`�]EX)`Sr
]_f_GnN j P�aoX3alPSVEtÖ]_GdX[m-PSRYX[VENOX�`�ruNOGdX@tgKMI�N[PSGnt_a â tgKQNªInP-IdX@alI j PSI"X[å	]1X[GJI�GJX@m�KYX Ü `�ruÛz`�GdX
I j PSVBP¾aoÛqP�RMR1ÛzKMV_`�GJKMIcpÀ`SrÇN@P�aJX@a³KQa|KMÛz]_GnP�NOIJKQN[PSRÞ� ibj XlInP�aJã¾`�r>GdX@tgf^N[KMV^Z�I j X"V	f_Û�v1X[G
`Sr³N@P�aJX@abInPSZ�Z�X@tBrÚ`�GlXOåg]EX@GoI�KMV	m�X3acIdKMZ�P-IdKM`�VBKQaH`�V_X�I j P-IlGdX@Ù�f_KYGJX3abL^V_X[ÝÞZ�GdP�KMVÉPSVEPSRYp	aJKQa
PSVEt�]^PSIoIdX[GdV¾GdX@N[`�Z�V^KeIdKM`�V�`�V¾m�X@GJp�RQPSGdZ�X¿m�`�RMf_ÛzX3aÇ`�r1t_PSIdP^���_GnPSfEt¾tgX[IJX3NªIJKY`�V¾IdP�aoãga´KYV
I j XHL^V^P�V^NOKQPSREtg`�ÛqPSKYVzr¹PSRYR^KYV�IJ`�I Ü `\N[PSIJX[Z�`�GdKMX3a[æÇNOGdX@tgKMI|N[P�Gdt¾rÚGnPSf^t¥h�P�V^tzPS]_]_RYKQN[P-IdKM`�V
rÚGnPSf^tUh¥P�ReI j `�f^Z j rÚ`�G�I j Xz]_f_Gd]E`�aoX3al`�r³I j KYa"KYV�m�X@aoIJKYZ�PSIJKY`�V½aJKMÛzKYRYP�GJKMIJKYX@a�v1XOI Ü X[X[V½I j X
I Ü `zN@P-IdX[Z�`�GJKYX@a¿RYX[V^tBI j X[ÛqaJX[RYm�X@a¿Id`qPÀaJKYV_Z�RYX�PS]_]_Gd`�P�N j Id`¾I j X�IJ`�]_KQNS�

ibj XÉtgX@N[KYaJKY`�V�Id`�P�fgI j `�GdKYaJX)`�GÀtgX@V	pÆIJGnPSV^adP�NOIJKY`�V^a¾ÛqP�tgXBIJ`ÆPÊN[GJX3tgKMIzP�N[NO`�f_V�I
v	pBPzNOX@V�IJGnPSRYRMpqRY`gN[P-IdX@tÉNO`�V�IJGd`�RYRMKYV_Zzt_P-InPSv^P�aoX�aopgaoIJX@Û KYaH`�V_X�`Sr´I j X�rÚ`�f_V^t^P-IJKY`�VEab`Sr
Ûz`gtgX[GdV$v^PSV^ã�KYV_ZEhEPSVEt!aJKYZ�V_KMLEN[P�V�IH]_GJX3NOX3tgX[V�IlX[å	KQaoIdabrÚ`�G�PqaJXOIl`�r8Gdf_RYX@a ÜÂj KYN j$j PDm�X
v1X[X[VÉtgX@GJKYm�X3tqv	pqXOåg]EX@GoInabP�a¿acIdGJ`�V_Z�KYV^tgKQN[PSIJ`�Gna|`Sr¥rÚGnPSf^t¥� ibj X@aJX�KYV^NORYf^tgX"]_f_GnN j P�aoX3a
`�f_I%`Sr"I j XÖV^`�GdÛzP�RbZ�X[`�Z�GnPS] j KYN@PSRbGJX@Z�KY`�V¥h|RYP�GJZ�X$PSV^t f_V	f^aJf^PSRlN@P�a j Ü KMI j tgGdP Ü PSRQa@h
PSVEt½`�I j X@G�N[`�ÛzÛz`�VÊKMV^t_KYN@P-IJ`�Gda�`Sr¿ÛqPSRMrÚX@P�adPSVENOX�� �Ö`�aoI@h¥KMr|V_`�I�P�RMRÞh¥Ûz`gtgX[GdVÊN[GJX3tgKMI
P�N@NO`�f_V�Ida ÜÂj KQN j NO`�V�IdP�NOIlPqNOX@V�IdGdP�R¥v_GnPSV^N j rÚ`�GlPS]_]^GJ`-m-PSRUfEaoX�aJ`�ÛzX�rÚ`�GJÛè`Sr/XOåg]1X[GJI
Gdf_RMX3a"IJ`É]_GdX[m�X[V�I�rÚGnPSfEtgf_RYX[V�I\N[PSGntÖfEaoX�� �$`�GJXÀGdX@NOX@V�IJRYp�h j p	v_GdKYtÊaopgaoIJX[Ûqa j PDm�X¾v1XOÝ
Z�f^V)Id`qX[ÛzX[GdZ�X�I j PSIÂfgIJKYRMKQaJX�ÛÀ`�GJX�P�t_mDP�V^NOX3tBFlTuIdX@N j V^KYÙ�f_X3aÂPSV^tBÛzXOI j `	t_`�RY`�Z�KYX@a|Id`
X[V j PSV^N[X�rÚGnPSf^t$tgX[IJX3NªIJKY`�VÊP�N[N[f_GnP�NOp�� � j KMRYX\I j X\Ûz`�aoI�NO`�ÛzÛÀ`�VÖP�tgm-P�V^NOX j P�aÂv1X[X@V
I j XHf^aJXÂ`SrUV_X[f^GdP�R_V_XOI Ü `�Gdãgabß¹�l��a â � �gh � � IJ`�RYX@PSGdVqPSV^tÀ]_GdX@t_KYNOI³]_f_GnN j P�aJXHPSV^tÀf^adPSZ�X
]^PSIoIJX@GJVEa�P�V^tÖtgX[IJX@NOIlrÚGnPSf^t_f_RMX@V�I�f^aJX@alI j Gd`�f^Z j IJGnPSKYV_KYV_Z^h�PqV	f_Û¾vEX@G�`�ruN[P�aJX\v^P�aoX3t
GdX@P�aJ`�V^KMV_ZBaopgaoIJX[Ûqa�PSVEt j p�v^GJKQt_a j PDm�X¾vEX@X[VÊt_X[m�X@RM`�]EX3t½P�V^tÖtgX@]_RM`-p�X@t Ü KMI j XOå_NOX@ReÝ



RYX[V�I�GJX3aof^ReIna[� �ÊXz]_Gd`-m	KYtgX j X@GJXzP!v_GJKYXOrbtgX@adNOGdKY]gIJKY`�VÊ`Sr¿aJX[m�X[GnPSR8aofEN j aJpgacIdX[Ûqa�I j PSI
P�GJX�Icp	]_KYN@PSR¥`�r/à {bá tgX[m�X[RY`�]_ÛzX@V�I Ü KMI j KYV!I j KQaHtg`�ÛqPSKYV¥�

}Hp	v_GdKQt PS]_]^GJ`�P�N j X3a[hb`�G!Û�f^ReIdKM]_RYXOÝÞIJX3N j V_KQÙ�f_X@a!PS]_]^GJ`�P�N j X3a Ü KeI j KMV P�N[`�ÛzÛz`�V
à {bá rÚGdP�ÛzX Ü `�Gdã1h_P�GJX�v1X@N[`�ÛzKYV_ZqKMVENOGdX@P�aJKYV_Z�RYp)NO`�ÛzÛÀ`�V¥�Q'�V_X\acIdf^tgpBrÚ`�f_VEt!I j PSI�P
à {bá �S�l� aopgaoIJX@Û ÜÂj KQN j t_KMm	KQtgX@a"I j XzIdP�aoãÖ`�rurÚGnPSf^t�tgX[IJX@NOIJKY`�VÆKYV�Id`!I Ü `$aJX[]^P�GdPSIJX
N[`�Ûz]E`�V_X[V�Ina Ü P�abÛÀ`�GJX�X � X3NªIJKYm�X�I j PSVÉX@KeI j X[GÂInP�NOIJKQN�`�V!KeInaÂ` Ü V � � � �uTWVBI j KQaHN[P�aoX�h^P
V_X@f_GnPSR1V_XOIÂRYX@PSGdV^a|]^P-IJIJX@GJV^a¿`�r>f^aJX"P�V^t%ÛzKQaof^aJX"`SrÇN[GJX3tgKeIÂN[P�Gdt^a ÜÂj KYRYX"Pqà {bá RY`�`�ãga
rÚ`�Guv1X@aoI|ÛqP-InN j X@auKMVzI j X�N@P�aJXHv^P�aJX�� ibj X"N[P�aJXÂv^P�aoXlN[`�V�IdP�KMV^X@tzKYVgrÚ`�GdÛqP-IJKY`�V%aJf^N j P�a
IdGdP�V^aJP�NªIdKM`�VÀt_PSIJX3auPSVEtqPSÛz`�f_V�Ina[h�I j X[r I¿t_PSIJX�h�]_RQP�N[XÂf^aoX3tUh�Icp�]1XH`�r1IdGdP�V^adP�NªIdKM`�V¥h�P�V^t
Icp	]1X)`Srla j `�]�`�GÀNO`�Ûz]^P�V	p�aJX[X@ã�KYV_Z½P�]_]_Gd`-m-PSRÞ� ibj XBN[`�Û¾v_KMV^X@t à {bá �S�l� aJpgacIdX[Û
GdX[]1`�GJIJX3t P½NORQP�adaJKeLEN@P-IdKM`�V�P�N[N[f_GnP�NOpÊ`Sr w���
 `�V�PÊN[P�aoX%vEP�aJX)`Sr\~ ��x�� N[P�aJX@a@� ibj X
aJpgacIdX[Û Ü P�a � � 
 P�N[N[f_GdPSIJXHKYV%KMIda|NORQP�adaoKMLEN[PSIJKY`�Vq`�rUI j `�aoXÂIdGdP�V^adP�NªIdKM`�V^a8Id`�v1X�tgX@V_KMX3t
P�fgI j `�GJKQadP-IJKY`�Vzßc~ � � � N[P�aJX@a â hDPSVEt Ü P�a�� x�
 P�N@NOf_GnP-IdX/KMV�Z�GdP�V�IJKYV_ZHPSfgI j `�GdKQaJPSIJKY`�Vzßc~ � �
N@P�aJX@a â � � � � ibj X�IJ`SInPSR8P�N@NOf_GnP�N[p Ü P�a"NO`�Ûz]^P�GdP�v_RYX Ü KeI j I j P-I�`�r j f_ÛqPSV½aJ]1X@NOKQPSRYKQacIna
ÜÂj `qP�GJX�XOåg]1X@NOIJX@tBId`zP�N j KYX[m�X ��x�
 P�N@NOf_GnP�N[p��

FHV^`SI j X[G�GJX3NOX@V�I�PS]^]_RMKQN[PSIJKY`�VÊ`Srbà {bá Id`!I j X¾IdP�aoã$`�rurÚGnPSf^tÊtgXOIdX@NªIdKM`�V Ü P�a"tgXOÝ
aJKMZ�V_X@tBId`%Z�GnP�tgX�RY`�P�V$PS]_]_RYKQN[P-IdKM`�V^aHP�N[NO`�Gdt_KMV_ZÀId`)NOGdX@tgKMIoÝ Ü `�GJI j KYV_X@ada � �	h w � �ÂF N@P�aJX
v^P�aoXq`�r ��x�x N[P�aJX@a Ü P�a\NO`�V^acIdGJfENªIJX3t�rÚGJ`�Û I j X)vEPSRQPSV^N[X)a j X[XOIna\`�rÂN[f^aoIJ`�ÛzX@Gda�`�rlP
y Ü KQadabv^PSV_ã�� ibj X¾à {bá<Ü P�a¿P�v_RYX�Id`%NO`�GJGdX@NOIJRYp%NORQP�adaoKMrÚp � w � ��
 `Sr´I j X\aJ`�RYm�X@V�IÂNO`�ÛÀÝ
]^P�V_KYX@a\P�a�aJ`�RYm�X[V�I\PSVEt � �_� ��
 `SrÂKYV^ao`�RMm�X[V�I�NO`�Ûz]^PSV_KYX@a�P�a�KYV^aJ`�RYm�X[V�I � � ibj X!à {bá
Ü P�aHI j X@V½`�]_IJKYÛÀKQaJX@t$rÚ`�G"t_X@NOKQaJKM`�V½P�N@NOf_GnP�N[pBPSVEt½PSRQaJ`qrÚ`�G�tgX@N[KYaJKY`�V½N[`�aoI@� ibj XÀN[`�aoI
P�aJaJ`gNOKQP-IJX3t Ü KMI j KMV^N[`�GdGJX3NªIdRMp%N[RYP�aJaJKerÚp	KYV_Z�KYV^aJ`�RYm�X@V�IÂNO`�Ûz]^PSV_KYX@a¿KQa¿v^P�aJX@tB`�V)I j X�RY`�ada
`�r8N[GJX3tgKeI�m�`�RYf_ÛzXqßÚKÞ� X��uI j X\Ûz`�V^X[p)RYX[V�I â h ÜÂj KMRYX�I j X�NO`�acIH`�r´KYV^NO`�GJGdX@NOIJRYp)NORQP�adaJKerÚp	KYV_Z
aJ`�RYm�X@V�I�NO`�ÛÀ]EPSV_KYX@azß¹P�V^t j X[V^N[X¾V^`SI\PSfgI j `�GdKQaoKYV_Z%I j XzRM`�PSV â KQalI j XzRM`�aJa"`�r|KYV�IdX[GdX@aoI
`�V$I j XzRY`�P�V¥� ibj XÀN[`�aoI�`�ruÛzKYadNORQP�adaoKMrÚp	KMV^ZBP%vEP�t½N[f^aoIJ`�ÛzX@G Ü P�alIJX@VÖIJKYÛzX@a�I j P-I�`Sr
ÛzKQaJN[RYP�aJaJKerÚp	KYV_ZzP¾Z�`	`	t)`�V_X��8T»I Ü P�a¿a j ` Ü V)I j PSIÂI j X�tgX3NOKQaoKY`�VÉNO`�acI Ü P�a¿GJX3tgf^N[X@t%v	p
I j X�RMX3PSGdV_KMV^ZÀN[p	N[RMX ÜÂj KQN j `�]gIdKMÛzKQaoX3t%rÚ`�Gbt_X@NOKQaJKM`�V!P�N[NOf^GdP�NOp�h	PSVEt Ü P�a|I j X[VBrÚf_GoI j X[G
GdX@tgfENOX@tÖv�p$RYX@P�GJV^KMV_ZBP�N[N[`�f_V�IdKMV_Z)rÚ`�G�NO`�acI3� ibj XÀm-PSRYf_XÀ`Sr/I j KYa�P�t^PS]gIdKMm�X¾PS]^]_GJ`�P�N j
Id`%à {bá L^V_X[Ý+Idf_V_KYV_ZqKQabvEX3NO`�ÛzKYV_ZzKMVENOGdX@P�aJKYV_Z�RYp%PS]_]EPSGdX[V�I@�

y KYÛzKMRQPSGdRMp�h�I j X�PS]^]_RMKQN[PSIJKY`�V%`�r8à {bá Id`ÀN@PSG¿KMV^aJf_GnPSV^N[Xl]_GdX[ÛzKYf_Û X@aoIJKYÛqP-IdKM`�V j P�a
v1X[X@V5GJX@]E`�GoIdX@t Ü KeI j aoKYÛzKMRQPSGqGdX@aJf_RMIda@��TWVÅ`�V_XÖaJpgacIdX[ÛÉhÂN[P�RMRYX@t á TJà¿F *�huI j X½N@P�aJX
v^P�aoX Ü P�autgX@GJKYm�X3tÀrÚGJ`�Û I j X"t^P-IdP�v^P�aJXÂ`Sr>P�V%FHf^aoIJGnPSRYKQPSV%KYV^aJf_GdP�V^NOX�NO`�Ûz]^P�V	p ÜÂj KQN j
N[`�V�IdP�KMV_X3t ��ÛÀKYRYRMKY`�V X[V�IJGdKYX@a �e~ � � ibj KYaÉaJp	aoIJX@Û N[P�RYN[f_RYPSIJX3tÅI j XÆGdKYaJã NO`�acI!`Sr¾P�V
P�]_]_RYKYN@P-IJKY`�V$vEP�aJX@t!`�V$I j X�PDm�X[GnPSZ�X�N[`�aoIl`Sr³NORQPSKYÛqaHÛqP�t_X\`�VÖaJKMÛzKYRYP�Gl]1`�RYKYN[KMX3a[� ibj X
GdKYaJãÆNO`�aoI\I j X[GdXOrÚ`�GJX%tgX@]EX@V^t_a¾`�V I j X)PSIoIJGdKYv_fgIJX3a\I j P-IzN j PSGnP�NOIJX@GJKQaoXqN@P�aJX@a\P�V^tÆI j X
Ü X[KYZ j IqZ�KYm�X@V�IJ` X3P�N j P-IoIdGJKYv_fgIdX�� s|P�N j N@P�aJX j P�a � x PSIoIJGdKYv_fgIJX3a[h¿KYV^NORYf^tgKYV_Z^hbX�� ZE�
]1`�aoIoÝWNO`gtgX%P�V^t�m�X j KYN[RMX)N[`gtgX�� ibj X)P-IJIJGdKMv^fgIJX)t_GJKYm�X@GoÝWPSZ�X j P�tÊI j X j KMZ j X@aoI Ü X[KYZ j I
m-PSRYf_X�h8P�V^t Ü X[KYZ j Ida�PSV^t GdKQaoãÊr¹P�NOIJ`�Gna Ü X[GdX)tgX@GJKYm�X3t�rÚGJ`�Û KYV^aJf_GdP�V^NOX)XOåg]EX@GoIna�P�V^t
aoIdPSIJKQacIdKYN@PSRUPSV^P�RMpgaJX@au`Sr>I j X�t_P-InP_����f^PSRYKMIdP-IdKMm�X"PSIoIdGJKYv_fgIdX@abaofEN j P�a|ÛqPSã�X�`�rÇN[P�G¿P�V^t
]1`�aoIoÝWNO`gtgX Ü X[GdXH`�GJZ�PSV_KQaoX3t¾IdP-åg`�V_`�ÛzKQN[PSRYRYp�`�G¿ao]EP-IJKQPSRYRYp�h�P�V^t%P�ÛzX3P�aJf_GJXl`Sr¥tgKQacInPSV^N[X
Ü P�aHt_XOL^V_X3tÉ`�VÉI j X¾aJ]^P-IdKYP�R¥ã	V_` Ü RYX@tgZ�X\acIdGJf^NOIJf_GdX�� ibj X á TJà¿F�*ÃaopgaoIJX@Û Ü P�a�PSv_RYX
Id`½KQtgX[V�IJKMrÚpÆI j XBKYV^tgX[å	X3a ÜÂj KYN j a j `�f_RQt�v1XBZ�KMm�X[V j KYZ j Ü X@KMZ j Ina�v	pÆRYX@PSGdV_KYV_Z^h/P�V^t
I j X�aJpgacIdX[Û Ü P�auN[P�]^PSv^RMXH`�rUf_]1t^P-IJKYV_Z�I j X Ü X@KMZ j IdKMV^Z�acIdGJfENªIJf^GJXlP�a³V_X Ü ]E`�RMKQNOKYX@a|PSGdX
KQaJaJf_X3tBP�V^tÉNORQPSKYÛzab]^GJ`gNOX3aJaJX@t¥�
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ibj X!NORQP�adaoKMLEN[PSIJKY`�V�P�N[NOf^GdP�NOKYX@a\GdX[]1`�GJIJX3tÆKMV�I j XÉNOGdX@t_KeIzPSfgI j `�GdKYadP-IdKM`�V�PS]_]^RMKQN[PSÝ
IJKY`�VEa|P�GJXlN[`�Ûz]^P�GdP�v_RMX Ü KMI j I j PSI|GdX[]1`�GJIJX3t j X[GdX��/F�aJX@N[`�V^tqN[`�ÛzÛz`�VqrÚX3P-Idf_GJX�KYa³I j X
KYV�IdX[GdGJX@RYPSIJKY`�V�`Sr^t_X@NOKQaJKM`�V\P�N[N[f_GnP�NOp"PSV^t�t_X@NOKQaJKM`�V\NO`�aoI@æÇà|RQP�adaJKeLEN@P-IdKM`�V\aopgaoIJX[Ûqa>`�]1X[GJÝ
P-IdKMV^Z�KMVÀI j X@aJXltg`�ÛqP�KMV^a j PDm�XÂtgK � X@GJX@V�IuP�N[N[f_GdP�NOKYX@a´rÚ`�G8r¹PSRQaoXÂ]1`�aJKeIdKMm�X �Dr¹PSRQaoXbV_X@Z�P-IdKMm�X
tgX3NOKQaoKY`�V^a@h	PSV^tzI j X�N[`�aoIdau`SrUI j X@aJXlX[GdGd`�Gna/N[PSV)vEX�m�X[Gdp¾t_K � X[GdX[V�I@�³FlV%KYÛÀ]1`�GJIdP�V�I|P�t	Ý
m-PSV�IdP�Z�X�`Sr8à {bá IdX@N j V^KYÙ�f_X3a|KQa|I j X�]1`SIdX[V�IJKQPSR1IJ`Àf^aJX�RYX@P�GJV^KMV_Z�IJ`ÀKMÛz]_Gd`-m�X�tgX@N[KYaJKM`�V
ÛqPSã	KYV_Z^h	InPSã	KMV^ZzN[`�aoIdabKYV�IJ`qP�N@NO`�f^V�I3�
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TWV	m�X3acIdKMZ�P-IJKY`�VEabKMV�IJ`%I j X�LEV^PSV^N[KYP�R>t_PSIdPq]_Gd`-m	KYt_X@t j P�al]_GJ`-m�X[VBI j PSI@h^I j `�f_Z j$j KYZ j RMp
N j P�`SIJKQNSh�KMI j P�a³]_Gd`�]1X[GJIJKYX@a³I j PSIbP�RMRY` Ü Û�f_RMIJKMÝWPSRYZ�`�GdKMI j ÛzKQNHPSV^t)P�t_P�]gIJKYm�X"à {bá IdX@N j Ý
V_KQÙ�f_X@aHIJ`qv1X\f^aJX@tBrÚ`�GÂrÚGnPSfEt$NORQP�adaoKMLEN[PSIJKY`�VÉPSV^tBL^RMIJX@GJKYV_ZE� ibj X�t^P-IdPqaJXOIlN[`�f_RQtÉV_`�I
v1XÀ]EPSGJIJKMIJKY`�V_X3tÖKYV�Id`)rÚGnPSfEt½PSVEt½V_`�VgÝÞrÚGdP�f^t$GdX[Z�KY`�VEa[��TWV^aoIJX3P�tUh�I j Xz`gN[NOf^GJGdX[V^N[X¾P�V^t
tgKQacIdGJKYv_fgIdKM`�V¾`�r_rÚGnPSf^t¾N[P�aJX@aÇKYV�I j XbV_X[KYZ j v1`�f_G j `	`gt�`SrEP�V�f_V^ã�V^` Ü V¾PS]^]_RMKQN[PSIJKY`�V Ü P�a
`�vEaoX@GJm�X@t�IJ`�vEX¿tgKYP�Z�V_`�acIdKYN@PSRYRMp"aoKYZ�V^KeLEN@PSV�I@hDPSVEt�I j X3aoX|GJX@RYPSIJKY`�V^a j KY]^a Ü X[GdX³X � X@NOIJKYm�X@RMp
XOåg]_RY`�KMIJX3t v	p P5Û¾f_RMIJKMÝ»P�RMZ�`�GdKeI j ÛzKYNÆ]_Gd`	`Sr Ý»`Sr ÝWNO`�V^NOX@]gI½aopgaoIJX@Û!� �lX[KYZ j vE`�f_G j `	`	tgÝ
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