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GIHKJMLNHKOPLNQSRUTFOPVNQSWYXZRNJMR
[<\Z]�^Y\`_-^YRMXPRMJNaZb�TFOPVNQSRNc%LNdeLNRNQSRNXZWYJMOP^Yb
fgRM^YdeRMQFLNHUh&OPLNHK^iOPbYjlk#mi^YHNOP^Ybij
n TFOPVNQSRNXZRNJMaPbio�QSLN^YpNQ�j�RNjlqNaPVNQSOP^YRMj%LUqNOPVNQSRNrNpNaPc%OP^Ybis
LNt�cubiOPXwv LNVN^ixyOPVNLNbicu\ZJNRMzN\P^iR { qNdede|-v }w}~^ibYQSpKj�j�RM\PHNbYQSRNVN\ZQ�p

�FHNRUVNLUXZRNjlRN�N�ZLNdeOPzNRNjlVNLUXPb<^YOPLNHN^YOPb<LNj%^iRNHNRN^iLNQFXZbYjlXPLN�MLNjlrNpKLUJMRN�NOPLNQSHKbiH�XZb�HNbYdepNQ�biXPLN��b<|NbYQSb
|NQ�LNVNLN^iOPQF�AJMLNj�deOPRMHKbiQFLNX�^YRMcu|NRMQ�debicuOPLNHNdeRUVNLUXZRNjl|NQ�RM^YLNj�RNjlrNpKLURM^YpNQ�QSLNH�LNHULNX�c%pKHNVNRUrNpNL
HKRMj%QSRNVNLNbi\���bYjl^YOPLNHN^YOPbij%j�LU|NpKLNVNLNHUVNOPzNOPVNOPQFLNHUVNRNjlJNQSpK|NRMj�v

� s���bij%rNpNLU|NQ�RMVNpK^iLNH�^iRNHNRN^iOPcuOPLNHNdeRUj�RN�NQSLUXPb<bYj�a�XZXPbicubiVNb���HNbYdepNQ�biXPLN��b<OPHKLNQSdeLN��{
� s���bij%rNpNLULNj�depNVNOPbYHUXPb<��HKbidepKQSbYXZLN��b�zNOPzNbi��\

h&bYVNb�^iOPLNHK^iOPb�pKdeOPXZOP��b�LNX�cumideRNVNR�^YOPLNHNdeaP�~OP^YR�RN�Nj�LNQ�zNbi^YOPWiH��/VNLNj�^YQSOP|N^YOPWiHKo�^YXZbYj�OP�eOP^ibY^iOPWYHNo
LN��|NLNQSOPcuLNHNdebY^iOPWYH�����biQ�b�LNX�|NQSOPcuLNQ�JNQSpK|NR�LNj�c%pK��^ibYQSbY^ideLNQ�aZj�deOP^ib�XZb�bi|NXPOP^ibY^iOPWYH�VNL�XPRMj
cumideRNVNRMj�c%bYdeLNc%��deOP^YRMj�LNH3j�p�^iRNHNj�deQSpK^i^YOPWiH�VNL�^iRNHNRN^iOPcuOPLNHNdeRN\���bYQSb�LNX�j�LNJMpKHNVNR3JNQSpK|NR3VNL
^YOPLNHN^YOPbij�bi�YH3LNj�deb�j�OPH3Q�LNj�RNXZzNLNQCXZb�|NQSLNJNpNHKdeb� ¡LNj�|NRMj�OP�NXZL�VNLNj�^YQSOP�NOPQCcubideLNcu��deOP^ibYc%LNHKdeL3XPRMj
LNHKdeLNj¢�NOPRMXPWiJNOP^iRNj¢^YRMcuR�pKH�j�OPj�deLNcub�^YRMcu|NpNLNj�deR�VNL�pKH�OPHKc%LNHKj�R�HN�Yc%LNQ�R�VNL�LNXPLNc%LNHKdeRMj
n c%RNXZmY^ipKXZbYjl|NRNQ£LN�PLNc%|NXPRMs~¤

_-H�LNXgj�OPJMXPR�¥�¥¦XZRNj§�NOPWYXZRNJMRNj§Q�LN^ipKQSQ�OPLNQSRNH�b`XZb`c%bYdeLNc%��deOP^Ybio¨bi�Nj�deQSbY�MmiHKVNRMj�LNogb`deQSbYzNmij*VNL�XZb
LN^YRMXPRMJNaZbYo�VNLCXPb�^YRMcu|NXZLN�Pb�Q�LNbiXPOPVNbiVAVNLAXPbijlj�RN^iOPLNVNbYVNLNj�VNLAbYHNOPcubiXPLNj��C|NXPbiHKdebij�o�LNj�depNVNOP��HKVNRMXPbij
^YRMH�LNX�LNHK�~RNrNpNL�j�OPj�demicuOP^iRN\���RMj�LN^iWYXZRNJMRNj�j�L�bi|NQ�RM|NOPbYQSRNH�VNLNX£biQ�j�LNHKbiX£VNL�XZRNj��eaZj�OP^iRNj�|NbYQSb
VNLNj�^iQ�OP�NOPQ�LNX¨^iRNc%|NRNQSdebYc%OPLNHKdeR�VNL�XPbij*|NRM�NXPbi^YOPRMHKLNj§VNL�LNHKdeLNj§�NOPRNXZWYJMOP^YRMj*��j�pyQSLNbY^i^YOPWiHybiHKdeL
XPbij©�epNLNQ���bij©LN��deLNQSHKbij©rNpKL�LN��|NLNQSOPcuLNHNdebYHN\�_-j�deRMj©j�L�deRNc%bYQSRNHªXZb�debYQSLNb�VNLªVNLNj�^YQSOP�NOPQ
^YpNbYHNdeOPdebYdeOPzNbicuLNHNdeL�XPRMj«�~bY^ideRNQSLNj«rNpKL�OPHK�~XPpN�MLNH¬LNH¬LNXLNj�debiVNR�VNL¬XZbYj«j�RN^iOPLNVNbYVNLNj«�NOPRMXPWiJNOP^ibYj�\
_-j�deb�RNQSOPLNHKdebi^YOPWiH¬XZLNj«|NLNQScuOPdeOPW�bY|NXZOP^YbiQ�XZRNjycumideRNVNRMj«VNL�XZb�c%RNVNLNXZbY^iOPWYH�cubideLNcu��deOP^ib�LNH�j�pNj
��cu�NOPdeRMj�ogbiHKdeLNQSOPRNQScuLNHNdeL�VNLNj�^YQSOP|NdeOPzNRNj�\g��RMj*c%RNVNLNXZRNj§|NQ�RM|NpKLNj�deRNj§VNLNj�VNL�LNHNdeRNHN^YLNj§j�RMHyj�WYXZR
pKHNb�VNmi�NOPX�bi|NQ�RM��OPc%bY^iOPWYH�VNL�XPb�^YRMcu|NXZLN�POPVNbiV�VNLNX�c%pKHNVNR�QSLNbYXZo�j�OPHªLNcu�NbiQ�JMR�RN�~Q�LN^iLNH
Q�LNj�|NpKLNj�debYj��*j�RMXPpN^YOPRMHKLNj�b�XZbYj�|NQSLNJNpNHKdebij�|NXPbiHKdeLNbiVNbYj�|NRNQ�XPb�LN^YRMXPRMJNaZbYo�|NRNQ�XPRCrNpKLAdeOPLNHNLNHUpNH
^YRMHKdeLNHNOPVNRU|NQS��^YdeOP^iRU|NbiQ�b<XPb<qNpKc%bYHNOPVNbYVN\
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��b¢LN^iRNXZRNJMaPb¢|NRM�NXPbi^YOPRMHKbiX<VNLN�eOPHNL�b�XZb���|NRM�NXPbi^YOPWiHK�2^iWYc%R���pNH�JMQ�pN|NR�VNL�RMQ�JMbYHNOPj�c%RNj¦VNLNX
cuOPj�cuR
deOP|NRM��o*VNLNHKdeQSR
VNL'LNj�deL'JMQ�pN|NR
XPRMj�OPHNVNOPzNOPVNpKRMj�|NpNLNVNLNH�OPHNdeLNQ�^ibYc%�NOPbYQ2OPHK�~RNQScubi^YOPWiH
JNLNHNmYdeOP^ibY\A��b |NRN�NXZbY^iOPWYH�RN^ipK|Nb pKH�LNj�|Nbi^YOPR�^YRMHK^iQ�LNdeR����epNHK^iOPRNHNb�^iRNc%R�pNHKb�bij�RM^YOPbi^YOPWiH
�NOPWYdeOP^ibY\%��bij�|NRM�NXPbi^YOPRMHKLNj�j�L¦^ibYQSbY^ideLNQ�OP��biH¦|NRNQ«XZbYj�j�OPJNpNOPLNHKdeLNj�|NbiQ�deOP^ipKXZbYQSOPVNbYVNLNj�v£LNXu�iHKOP^iR
|NRNQSdebYVNRMQ¦VNL,OPHN�eRMQ�c%bY^iOPWYH,LNj�LNX`JMQ�pN|NRNo`HNR®LNX`OPHKVNOPzNOPVNpNRNo`��b'|NQ�OPHN^YOP|NbiX`^YpNbYXZOPVNbYV,VNL,XZb
|NRN�NXZbY^iOPWYH LNj¦j�p�VNLNHNj�OPVNbiVNo<_-X�HK�icuLNQSR VNL XZb¢|NRN�NXZbY^iOPWYH�j�L�VNLN�~OPHKL |NRNQ¬VNRMj¦�eLNHNWYc%LNHKRMj
^YRMHKdeQSbYQSOPRNj<��XZbUcupNLNQ�deL*�*LNX�HNbY^iOPcuOPLNHNdeRN��¯�bY^ideRNQSLNj<LN��deLNQSHKRMj�debicu�NOPmiHAOPHN�eXZpK�MLNHCLNHALNX�debYc%bY°iR
VNL«XPb§|NRN�NXZbY^iOPWYHN\���bYQSb*^iRNHNj�deQSpKOPQ%cuRMVNLNXPRMjAc%bYdeLNc%��deOP^YRMjAVNL«XPb*VNOPHN��cuOP^ib*|NRN�NXZbY^iOPRNHNbYX�VNL«pKHNb
^YRMcupNHKOPVNbiV�VNL�RNQSJNbiHKOPj�cuRMj§j�L�VNLN�NL�deLNHNLNQlLNH�^YpNLNHKdeb«rNpKL�LNj�deRNj§cuRMVNLNXPRMj*VNLN�NLNH�^YRMHKdeLNHNLNQ
XPRMj�cuLN^ibYHNOPj�c%RNj�VNL±�epNHK^iOPRNHNbYc%OPLNHKdeR±VNLNX:j�OPj�deLNc%b��NOPRNXZWYJMOP^YRM\:��bij�LN^ipKbi^YOPRMHKLNj�VNLN�NLNH
LN��|NQSLNj�biQ3^ipKbiHKdeOPdebideOPzNbYc%LNHKdeL'XPbij�qNOP|NWYdeLNj�OPj��eRMQ�c%pKXZbYVNbij�j�RM�NQ�L'LNXC|NQ�RM^YLNj�R'LN^YRMXPWiJNOP^iR'LNH
LNj�depNVNOPR n HNbYdebiXPOPVNbiVNo#cuRMQ�debiXPOPVNbiVNo#�epNLNHKdeL¬VNL�biXPOPc%LNHKdeRMj�o#LNde^i\Psw\#k#bicu�NOPmiH�VNLN�NLNH�j�LNQ<OPHN^YXZpKOPVNbij
XPbijy^YpNbYXZOPVNbYVNLNjy^YOPHNmYdeOP^ibYjyVNLNX|NQSRN^iLNj�R n zNLNXZRN^iOPVNbYV�VNL�^iQ�LN^iOPcuOPLNHNdeRNoFVNL�Q�LN|NQSRNVNpN^Y^iOPWYHNo^iOP^YXZR
VNL�zNOPVNbyL�OPHKdeLNHNj�OPVNbiV�VNL�OPHKdeLNQSbY^i^YOPWiHKsw\g²#Xgj�OPHKdeLNdeOP��biQ�LNj�deRNj`bYj�|NLN^YdeRMj�o#LNXgc%RNVNLNXZR�|NLNQScuOPdeOPQS��o
^YpNbYXZOPdebYdeOPzNb`R�^YpNbYHNdeOPdebYdeOPzNbicuLNHNdeLNo&LNj�depKVNOPbiQ%XZb§LNj�deQ�pN^YdepNQ�b`LNj�|Nbi^YOPR�deLNcu|NRMQ�biX&VNLyXZb§LNzNRMXPpN^YOPWiH
VNLNX�j�OPj�deLNc%bYo�VNLNj�^ipK�NQSOPQFXZbYjlQ�LNXZbY^iOPRNHNLNj%^ibYpNj�b<�ALN�eLN^ideRUrNpNLUXPRAJNRM�NOPLNQ�HNbYHN\

²�^YRMHKdeOPHNpKbi^YOPWiH�j�L�bYHNbYXZOP��b�pKHNb�|NRN�NXZbY^iOPWYH�biOPj�XZbYVNbioULNH�XPb�^ipKbiXUXPRMj�OPHNVNOPzNOPVNpKRMj�HNbY^iLNH �
cupNLNQ�LNHN\�]�L`bij�pNcuL`bipKj�LNHK^iOPbCVNL`VNLN|NQSLNVNbYVNRMQ�LNjA�«VNOPj�|NRMHKOP�NOPXZOPVNbYV`VNL§biXPOPc%LNHKdeRMjUOPHK�~OPHKOPdebi\���RMj
OPHKVNOPzNOPVNpNRNj�j�L¦QSLN|NQ�RMVNpK^iLNH¦|NLNQ�OPWiVNOP^YbicuLNHNdeL n |NRNQ«LN�ZLNcu|NXZR�^YRMH¦OPHKdeLNQSzNbYXZRNj�VNL�pKH¦cuLNj�o³pNH
bY°iRNsw\_-H¬LNj�debij«^YRMHKVNOP^iOPRNHNLNj«LNXdebYc%bY°iR�VNL¬XZb�|NRN�NXZbY^iOPWYH¬|NbiQ�b�pNH¬OPHKj�debYHNdeL¬�~pKdepNQ�R�VNLN|NLNHKVNL
VNLNXgdebYc%bY°iR�VNL�XZb«cuOPj�cub«LNH�LNXgOPHNj�debiHKdeL�|NQ�LNj�LNHKdeLN\g_-H�LNXg^ibYj�R�c%��j*j�OPcu|NXZL�LNX¨^iQ�LN^iOPcuOPLNHNdeR
|NRN�NXZbY^iOPRNHNbYX&j�L«|NpNLNVNL«Q�LN|NQSLNj�LNHNdebYQ%^YRMH`pNHKb§�epNHK^iOPWYH«XPOPHNLNbYX´v

�� ��� =+�
o&VNRNHNVNL

�+��
LNjAXZb

|NRN�NXZbY^iOPWYH LNH LNX�c%RNc%LNHKdeR
�+� �

��
XPb�|NRM�NXPbi^YOPWiH LNH LNX�cuRMcuLNHNdeR bi^YdepNbYXZ\

�
LNj�LNX

^YRMLN�eOP^iOPLNHKdeL�VNL�^iQ�LN^iOPcuOPLNHNdeR���Q�LN|NQSLNj�LNHNdeb�XZb�QSLNXPbi^YOPWiH¬LNHNdeQ�L�XZb�HNbYdebiXPOPVNbiV���XPb�cuRMQ�debiXPOPVNbiVN\
h&RNH�LNj�deb�XPLN�2VNL�^iQ�LN^iOPcuOPLNHNdeR3LNX�debYc%bY°iR3VNL�XPb�|NRN�NXZbY^iOPWYH�j�OPLNc%|NQ�L�bij�^iOPLNHKVNLN\���biQ�b�qNbY^iLNQ
LNj�deLUcuRMVNLNXPRUc%��j%Q�LNbiXPo�j�L�VNLN�NLNQSaPb�^iRNHNdeLNcu|NXZbYQFrNpNL��Nbi�PRUdebYc%bY°iRNj%VNL�|NRN�NXZbY^iOPWYH�|NLNrNpKLN°iRNj%LNX
^YQSLN^YOPc%OPLNHKdeR®VNL,LNj�deb�j�pK^iLNVNL,Q���|NOPVNbicuLNHNdeLNo§c%OPLNHKdeQSbYj�rNpKL,biX§biXP^ibYHN��bYQ¦|NRN�NXZbY^iOPRNHNLNj�VNL
debYc%bY°iR�c%LNVNOPR�LNj�deL�^YQSLN^YOPc%OPLNHKdeR�j�L�VNLNj�bY^iLNXPLNQSb¬��biX£bYXZ^YbiHK��biQA|NRN�NXZbY^iOPRNHNLNj�JNQSbYHNVNLNj�LNj�deL
^YQSLN^YOPc%OPLNHKdeR�LNj*^ibYj�O¨HKpNXPRM\¨�£HyLN�ZLNcu|NXZR�VNL�LNXPXZR�LNj*pKHyLNHN�Pbicu�NQSLyVNL�OPHKj�LN^YdeRMj*rNpKL�bYdebi^Yb`pNH
�eQSpKdebiXP\_-H¬pNH�OPHNOP^YOPR�LNX#biXPOPc%LNHKdeR�LN��^iLNVNL¬XPb�VNLNcubiHKVNb�VNL¬XPb�^YRMcupNHKOPVNbiV¬VNL¬OPHKj�LN^YdeRMj`��|NRMQ
LNXPXZR�LNX%LNHK�ZbYc%�NQ�L�j�L�Q�LN|NQSRNVNpN^YL�QS��|NOPVNbYc%LNHKdeLNo%cuOPLNHNdeQ�bij�rNpNL�bYX%bYpNcuLNHNdebYQyLNXuHN�Yc%LNQ�R�VNL
OPHKj�LN^YdeRMj*XPb`QSLNXPbi^YOPWiHyVNLNcubiHKVNb`�CRN�~LNQ�deb`VNL�bYXZOPcuLNHNdeRNj*j�LyzNpNLNXPzNL�LN��^iLNj�OPzNb`��XPb`^iRNc%pKHNOPVNbYV
VNLNj�bi|NbYQSLN^YL�|NRNQ�LN�~LN^YdeRMj«VNLNX#qNbicu�NQSL n j�L¬j�pN|NRNHNL¬rNpKL¬HNR¬qNbi��RNdeQSR¬�~Q�pNdebYXZs~\��biQ�b�deLNHKLNQ�LNH
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^YpNLNHKdeb§LNj�deb§VNOPHK��c%OP^Yb§j�L«|NQSRN|NRMHKLyXPb§QSLNXPbi^YOPWiH«|NQ�RM|NpKLNj�deb§|NRNQ%[<biXPdepNj�o
���� ��� ���� −=+
\

²gXuOPJNpNbYX³rNpNL:LNH:XZb3|NQ�RM|NpKLNj�deb3OPHKOP^iOPbYXZQ
�
QSLN|NQ�LNj�LNHKdeb3LNX³^iRNLN�~OP^YOPLNHNdeL:VNL¦^YQSLN^YOPc%OPLNHKdeRM\³_-X

HKpNLNzNR`cuOPLNc%�NQ�R
��� ��− ^iRNHNdeQ�RMXPbCLNX�^iQ�LN^iOPcuOPLNHNdeR`VNL§XZbC|NRN�NXZbY^iOPWYH§LNH*^iOPLNQ�deRMj�XZaPc%OPdeLNj�VNbiVNR

rNpKL«^ipKbiHKVNR
��
^iQ�LN^iL

��� ��− VNOPj�cuOPHNpK�MLN\&��biQ�b§j�OPc%|NXPOP�~OP^YbiQuLNX&cuRMVNLNXPRyj�L«|NpNLNVNL«Q�LNbiXPOP��biQ

XPbAj�OPJNpNOPLNHKdeL§bY�Nj�deQ�bi^Y^iOPWYH-v�XZRNj�zNbiXPRMQ�LNj�VNL
��
Q�LN^iRNQSQ�LNH*LNX-OPHNdeLNQ�zNbiXPR§^YLNQSQ�biVNR*VNL*µ`b � o�µ`LNj

XPb�LN��deOPHK^iOPWYH2VNL:XPb�|NRM�NXPbi^YOPWiH2� � QSLN|NQ�LNj�LNHKdeb�j�p2cu����OPcuR:debicubi°YRM\¶²®j�p2zNLN�
�
LNj�debiQ��

VNLN�eOPHNOPVNRUVNLUµCb�·�\

�¯�OPJMpKQSb � \�f#OPbYJMQ�bicub<VNLUj�RMXPpN^YOPWiH�VNLU¸-RM�NLNQ�d�[�bY�
�

²gX�QSLNbYXZOP��bYQ³LN��|NLNQ�OPc%LNHKdeRMjUHKpNcumiQ�OP^iRNj n zNmYbij�L`j�RM�ede¹¶bYQSL§bYVN�ZpKHNdeRNsFj�L§RM�Nj�LNQSzNbArNpNL§LNX-c%RNVNLNXZR
VNL2[<biXPdepNj¬|NQ�LNj�LNHKdeb�pNH3^YRMcu|NRMQ�debicuOPLNHNdeR2OPHKdeLNQSLNj�biHKdeL2�2VNLN|NLNHNVNOPLNHKdeL2VNL3XZb�cubiJNHNOPdepKV2VNLNX
^YRMLN�eOP^iOPLNHKdeL*VNLC^iQ�LN^iOPcuOPLNHNdeR � \�]�a ��=� LNX�debicubi°YR*VNLCXPbU|NRN�NXZbY^iOPWYHC^YQSLN^YLNo�OPHKOP^iOPbYXZcuLNHNdeLNo
XPLNHNdebYc%LNHKdeLA|NbYQSb<bYX��~OPHKbiX�bY^iLNXPLNQSbYQ£j�pU^YQSLN^YOPc%OPLNHKdeRA�CLNj�debi�NOPXPOP��biQ�j�LULNHUpKHUzNbYXZRNQ£LNj�debi^YOPRMHKbiQ�OPRMo
j�OPH`OPc%|NRNQSdebYQuXZbYjA^iRNHNVNOP^YOPRMHKLNjAOPHNOP^YOPbiXPLNj�\���biQ�b

��=� o�VNLNj�|NpKmijAVNL`pNH`^YQSLN^YOPc%OPLNHKdeR«Q���|NOPVNRMo
j�L'LNj�debi�NXPLN^iL�pNH�^YOP^iXPR'VNL'RNj�^YOPXZbY^iOPRNHNLNj�LNHKdeQSL�LNXCzNbiXPRMQ3cu����OPcuR'�
cuaZHKOPc%R�rNpNL�|NpKLNVNL
RNj�deLNHKdebiQ8XPbU|NRM�NXPbi^YOPWiH n µ�\Pº§��µM\Z»Msw\�h&pKbiHKVNR

���=� o�j�OPHCOPcu|NRMQ�debiQ�XZbYj<^YRMHKVNOP^iOPRNHNLNj�OPHNOP^YOPbiXPLNj�o
XPb'|NRN�NXZbY^iOPWYH,LN��|NLNQSOPcuLNHNdeb�pNHKb'bYXZdeLNQ�HNbYHN^YOPb�LNHNdeQ�L,»®zNbYXZRNQSLNj n µ�\P¼�µMo§µ�\P»�¼Mo§µ�\Pº�µMo§µ�\P»�»Msw\
¯�OPHKbiXPc%LNHKdeLNo«|NbiQ�b � cubi�MRNQSLNj�b'¼�\P½)XPb
bYXZdeLNQ�HNbYHN^YOPb
VNL®XPRMj�zNbiXPRMQ�LNj�|NbYQSb'LNX«debYc%bY°iR
|NRN�NXZbY^iOPRNHNbYX2j�L¾deRMQ�HNb�OPQSQ�LNJMpKXZbYQ
�¿LNH�^iOPLNQ�deR¿cuRMVNR¾OPc%|NQ�LNVNLN^iOP�NXPLN\3]�O3j�L¾LNj�depNVNOPb�LNX
^YRMcu|NRMQ�debicuOPLNHNdeR�VNL�XZb`|NRM�NXPbi^YOPWiHy^iRNH�Q�LNj�|NLN^YdeR�b`XPRMj*|NRNj�OP�NXPLNj*zNbiXPRMQ�LNj*VNLNX¨^iRNLN�~OP^YOPLNHNdeLyVNL
^YQSLN^YOPc%OPLNHKdeR¬j�L�RN�NdeOPLNHNL�LNXgXZXPbicubiVNR�VNOPbYJMQ�bicub«VNL�j�RMXPpN^YOPWiH�VNL�XZb«LN^YpNbY^iOPWYH�XZRNJMaPj�deOP^Yb

�
ogLNj�deL
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VNOPbYJMQ�bicubCc%pKLNj�deQ�bCXZbYjU|NRMj�OP�NOPXZOPVNbYVNLNjUVNL`�NOP�epNQ�^ibY^iOPWYH§|NbYQSbAXZbA|NRM�NXPbi^YOPWiH*LNH§VNLN|NLNHKVNLNHN^YOPbCVNLNX
zNbYXZRNQ§VNL � �¦|NLNQ�c%OPdeL2zNLNQ§LNX¶VNRMcuOPHNOPR:VNL2OPQSQ�LNJMpKXZbYQSOPVNbYV:bYX¶rNpNL2j�L2deQSbYj�XPbiVNb�LNX¶|NQ�RM^YLNj�R
^YpNbYHNVNR � j�pK|NLNQSb�LNX§zNbYXZRNQ:^YQSaPdeOP^iR
VNL
¼�\Pº�ÀM\§²gXZJNpNHKRMj ^iOPLNHKdeaZ�eOP^iRNj�bYj�LNzNLNQ�biH'^iRNH
LNj�deL
VNOPbYJMQ�bicub�XPb�bi|NbYQSOP^YOPWiH¬VNLNX��bY��biQ��ÁLNH¬XZRNj«HN�Y^iXPLNRMj«VNL¬LN^ipKbi^YOPRMHKLNj«VNLNdeLNQScuOPHNOPj�debij�\��bYQSb�LNX
bYpNdeRNQ£VNL�XZbYj%|NQSLNj�LNHNdeLNj%XPaZHKLNbij�o�LNj�deb�^YRMHK^iXPpNj�OPWiH�cuLNQSLN^YLUpKH�biHK��XZOPj�OPj%c%��j%|NQ�RM�epNHKVNRUVNbiVNRUrNpKL
debYXUbij�LNzNLNQSbY^iOPWYH�^iRNHNdeQ�biVNOP^YL�XPb�VNLN�~OPHKOP^iOPWYH�VNL�^YRMcu|NXZLN�POPVNbiV�VNL�Â#RMXPc%RNJMRNQSRNzNt�h&qNbiOPdeOPHK\U]�OPH
LNcu�NbiQ�JMRNo2XZRNj�QSLNj�pNXPdebiVNRNj�RM�NdeLNHKOPVNRMj�^YRMH¾XPRMj�LN��|NLNQSOPcuLNHNdeRNj�HNpKc%mYQSOP^YRMj�bY|NXZOP^YbiHKVNR¿XZb
LN^YpNbY^iOPWYH2XZRNJMaPj�deOP^Yb�VNL:[<biXPdepNj�VNLNcupNLNj�deQSbYH2rNpKm�LNX8^iRNc%|NRNQSdebYc%OPLNHKdeR:VNL2j�OPj�deLNcubij¬j�OPcu|NXZLNj
|NpKLNVNL�j�LNQU^iRNc%|NXPLN�ZR���VNOP�~aP^iOPXVNL�|NQSLNVNLN^YOPQS\��b�OPQSQ�LNJMpKXZbYQSOPVNbYV�rNpNL�bY|NbiQ�LN^iL�LNH¬XZb�VNOPHN��cuOP^ib
|NRN�NXZbY^iOPRNHNbYX�VNLNj�^iQ�OPdeb�|NRNQ�XPb�LN^YpNbY^iOPWYHAXPRMJNaZj�deOP^ib<LNjlOPHKLNj�|NLNQ�biVNb<�Aj�pKQSJNLAXPb<|NQSLNJNpNHKdeb<j�RN�NQSLUj�a
pKH�j�OPj�deLNcub:Q�LNbiXPo%�NbY�ZR�^iRNHNVNOP^YOPRMHKLNj3^YQSOPdeOP^Ybij�o%cuRMj�deQSbYQS��XPb:cuOPj�cub:OPQ�QSLNJNpNXPbiQ�OPVNbiV¦R�HNRN\u��b
Q�LNj�|NpKLNj�debCb*LNj�deL`OPHNdeLNQ�QSRNJMbYHNdeL§HNR`LNjUpKHNaPzNRM^Ybio�|NLNQ�R`^ibY�NL`VNLNj�debi^YbiQ³rNpKL`j�O�XPbCOPQSQ�LNJMpKXZbYQSOPVNbYV
cuRMj�deQSbYVNbALNH*XPbij<j�RNXZpK^iOPRNHNLNj<VNL*LN^ipKbi^YOPRMHKLNj�VNLNdeLNQ�c%OPHKOPj�debYj�OPcu|NXZLNcuLNHNdebYVNbij<LNH*RNQSVNLNHKbiVNRNQSLNj
^YRMH§XZRNHNJNOPdepNV`VNL`|NbYXZbY�NQSbC�~OPHKOPdeb*LNjU|NQSRNVNpN^YdeR«VNL`XPRMjULNQSQ�RMQ�LNjUVNL`deQ�pNHK^ibYVNR`LNjUXZWYJMOP^YR`LNj�|NLNQ�biQ
rNpKL�LNj�deb2OPHNLNj�debi�NOPXPOPVNbiV�j�LNb:Q�LNc%|NXPbi��bYVNb:LNH¦XZb2HNbYdepNQ�biXPLN��b:|NRNQyXPb:OPHK�~XPpNLNHK^iOPb2VNL��~bY^ideRNQSLNj
bYXZLNbYdeRMQ�OPRMj3HKR¢OPHN^YXZpKOPVNRMj3LNH�XPb:VNLNj�^YQSOP|N^YOPWiH�cubideLNcu��deOP^ib:VNLNX%|NQ�RM^YLNj�R�rNpNL�j�L�LNj�depKVNOPbi\u²#X
bYHNbYXZOP��bYQ`LNX¶biXPJMRNQSOPdecuR¦HKpNcumiQ�OP^iR:|NbiQ�b3XPb3JNLNHNLNQ�bi^YOPWiH2VNLNX³VNOPbYJMQ�bicub3VNL:j�RMXPpN^YOPWiH2�:VNL:XPbij
j�LNQSOPLNj<VNL*deOPLNc%|NR*VNL*XZbUVNOPHN��cuOP^ibU|NRM�NXPbi^YOPRMHKbiX�j�L*LNHK^ipKLNHNdeQ�bArNpKL*LNj�debij<j�LNQSOPLNj<VNLNHKRMcuOPHNbYVNbij
^YRMcuR¬Ã�OPQSQ�LNJMpKXZbYQSLNj�Ä§R¬Ã�bYXZLNbYdeRMQ�OPbij�Ä§LNj�de��H�j�RNc%LNdeOPVNbYj`b«pNH�^iWYVNOPJMR�biXPJMRNQSaPdec%OP^YR¬VNL�XPRMHKJMOPdepKV
cupN^YqNR3c%LNHKRMQCrNpKL3XPbij�j�LNQSOPLNj�JNLNHNLNQ�biVNbYj�o�LNj�deR3j�bY^ib�b�LNj�deb�j�pK|NpNLNj�deb�^iRNc%|NXPLN�ZOPVNbYV3VNL�XZb
VNLN�eOPHNOP^YOPWiH¬VNL¬biXPLNbideRNQSOPLNVNbYV�|NQ�RM|NpKLNj�deb�|NRNQ�h&qNbiOPdeOPH¬��ÂRNXZcuRMJNRMQ�RMzN\fgL�bY^ipKLNQSVNR¬^iRNH¬LNXPXZRNj�o
pKHNbUj�LN^YpNLNHK^iOPb n VNL*|NbYXZbY�NQSbYj�o�HN�Yc%LNQ�RMj�o-LNXPLNc%LNHKdeRMj�srNpKL*|NpNLNVNL*j�LNQ8VNLNj�^YQSOPdebU|NRNQ8pNHC^YWiVNOPJNRMo
VNLCpKHNb�c%��rNpKOPHNb�pNHKOPzNLNQSj�biX�VNLCk#pNQ�OPHNJNo�c%LNHKRMQ�rNpKLCXPb�XZRNHNJNOPdepNVAVNLCXPb�j�LN^YpNLNHK^iOPb�cuOPj�cub�HNRCLNj
pKHNb j�LN^YpNLNHK^iOPb Ã�biXPLNbideRNQSOPbYÄ�oC|NRNQ�LNXA^iRNHNdeQ�biQ�OPR�XZb j�LN^ipKLNHN^YOPb rNpNL�VNLN�NL�j�LNQ�QSLN|NQ�RMVNpK^iOPVNb
LNXPLNc%LNHKdeR¬|NRNQ<LNXPLNc%LNHKdeRMog|NRMQ�pNH�^iWYVNOPJMR�VNL�OPJMpKbiXgXZRNHNJNOPdepNV�rNpKL�XZb«j�LN^YpNLNHK^iOPb«j�OgXPR�LNj�\g��RMj
deQ�bi�NbY�ZRNj�VNL,Â#RMXPc%RNJMRNQSRNz,�,h&qNbiOPdeOPH HNR,j�RMH
XPRMj��YHNOP^YRMj�rNpKL,VNbYH
LNj�deb�VNLN�eOPHNOP^YOPWiH'VNL
bYXZLNbYdeRMQ�OPLNVNbiVN\l_-H¢j�p¢c%RNc%LNHKdeR���LNOP�NHKOP�3LNH¢j�p ÅgÆPÇ�ÈYÉ�Ê~ËYÇ3ÌNÍ¢Î%Ï�Ð Ñ?Ò-ÓNÔMÇ�ÆPÕ-ÊÖÍ:|NQ�LNj�LNHKdeb¦j�pNj
OPVNLNbYj�j�RM�NQ�LAXZRArNpNLAj�LA|NpKLNVNLARAHKRAVNLNj�^YQSOP�NOPQ£cubideLNcu��deOP^ibYc%LNHKdeLNo�|NbiQ�b<LNXZXPRApNdeOPXPOP��b<LNX�LN�ZLNcu|NXZR
VNL�pKHNb�c%bYHN^YqNb�VNL�deOPHKdeb�j�RM�NQ�L�|Nbi|NLNX��LN��|NQ�LNj�b�rNpNL�j�LNJMpKQSbYc%LNHKdeL�LNj«|NRNj�OP�NXPL�LNHK^iRNHNdeQ�biQ
VNLNj�^iQ�OP|N^iOPRNHNLNj*c%bYdeLNc%��deOP^Ybij*rNpNL�LN��|NXZOPrNpKLNH�XPb«VNOPj�deQSOP�NpK^iOPWYH�LNHyLNXg|NbY|NLNXgVNL�XPRMj*|NpNHKdeRMj*rNpKL
^YRMcu|NRMHKLNH¢XZb¦cubiHK^iqNb n |NRMQ�LN�PLNc%|NXPR�v8bYqNRMQ�b¦j�L¢^iRNHNRN^iL¢rNpKL¢LNj�deb:VNLNj�^YQSOP|N^YOPWiH�j�L¢|NpKLNVNL
qNbY^iLNQC^YRMH�|NRNXZOPHKRMcuOPRMj�VNL���bYJMQ�biHKJMLNs~o�^iRNHN^YXZpK�ML3bYVNLNc%��j�rNpKL3j�O�XPb�XZLN�3rNpNL�LN��|NQ�LNj�b¬LNj�deb
VNOPj�deQSOP�NpK^iOPWYHyÃ�LNj*VNLNc%bYj�OPbYVNR�^iRNc%|NXPLN�ZbYÄCLNHKdeRMHK^iLNj*HKR�j�LNQS�ApKHNb§XZLN��zNbYXZOPVNb§��XZb§VNOPj�deQ�OP�NpN^YOPWiH
VNL�|NpKHNdeRNj/VNLN�NLNQ��,^iRNHNj�OPVNLNQSbYQSj�L�biXPLNbideRNQSOPbY\���LNOP�NHNOP�,VNLN�PR�VNL�XPbiVNR�LNj�debYj®OPVNLNbij�o¬|NLNQSR



��������	
��� �

Â#RMXPc%RNJMRNQSRNz���h&qNbiOPdeOPH n rNpNOPLNHKLNj«VNLNj�^YRMHKRM^YaZbYH¬XZR¬VNOP^iqNR¬|NRMQ<��LNOP�NHKOP��suXPbij`VNLNj�bYQSQ�RMXPXZbYQSRNH¬LNH
j�pNj%deLNRMQ�aZbYjlVNLU^YRMcu|NXZLN�POPVNbiVNo

�
¯�OPJMpKQSb � \�GIQSQ�LNJMpKXZbYQSOPVNbYVUVNLUXZb�VNOPHN��cuOP^ib�|NRM�NXPbi^YOPRMHKbiX��Nbi�PR§×FØ�ÙMÚZÛMÛ

��RMQFRMdeQ�RAXPbiVNRNo�XPb<bYQSdeOP�eOP^iOPbYXZOPVNbYVULNHUXPb<^YRMHKj�deQ�pN^Y^iOPWYHUVNLNX�VNOPbiJNQSbYc%b�VNL�j�RNXZpK^iOPWYH�VNLUXPb�LN^ipKbi^YOPWiH
XPRMJNaZj�deOP^ib*VNL`[�bYXZdepKjAqNbi^YL«|NLNHKj�bYQuLNH`rNpNL`debiXPLNjA�NOP�~pKQS^Ybi^YOPRMHKLNjAHNR«j�RMH`^YbiQ�bi^YdeLNQSaPj�deOP^YbijAVNL`XZb
VNOPHK��c%OP^Yb«|NRN�NXZbY^iOPRNHNbYXZ\¨_-j§VNOP�eaZ^YOPXgOPcubiJNOPHNbYQ�b`XZb`|NRM�NXPbi^YOPWiHyVNLNXgcupNHKVNR�VNbYHNVNR�depNcu�NRMj*VNL�pNH
zNbYXZRNQ³biXPLNbideRNQSOPR`bYX�RMdeQ�RM\�²gVNLNc%��jUdebYc%�NOPmYH§LNjUHNLN^YLNj�bYQSOPR`^YRMHKj�OPVNLNQ�biQ³XPbCzNOPbi�NOPXPOPVNbiV§VNL§rNpKL§pNH
j�OPj�deLNcub§VNbiVNRybYXZ^YbiHK��RyXPRMjAzNbiXPRMQ�LNjC^YQSaPdeOP^iRNj n

�#��≥� LNH«LNj�deL«^ibYj�RNsw\� ¡]�LNQS�U|NRNj�OP�NXPL«rNpNL«LNX
j�OPj�deLNcub<LNzNRNXZpK^iOPRNHNLUqNbY^iOPb�|NbiQ���c%LNdeQ�RMj%VNLULNj�debYVNRA^YQSaPdeOP^iRNjlLNH��~RNQScub<OPHKbiVNzNLNQ�deOPVNbi¤

��biQ�b�^YRMHK^iXPpNOPQ�o8XPR2LN��|NQSLNj�biVNR3HNR3^iOPLNQ�QSb�LNX8deLNcub�b��ebizNRNQCVNLNX�VNLNdeLNQScuOPHNOPj�c%RNo�VNbiVNR3rNpKL3LNX
cuOPj�cuRCh&qNbYOPdeOPHALN��|NQSLNj�b�rNpKLAÃ�f#OPRNjlHNRAj�WiXPRA�ZpKLNJMb<b<XPRMjlVNbYVNRMjlLNHU�eaZj�OP^ibYo�debicu�NOPmiHUXPRAqNbi^YLALNH
XPbij
cubideLNcu��deOP^ibYj�Ä�\���RMj
deQ�bi�NbY�ZRNj
VNL©Â#RMXPc%RNJMRNQSRNz©�©h&qNbiOPdeOPH/VNLNc%pKLNj�deQ�biH/rNpNL)LN��OPj�deLNH
^YbiVNLNHKbij<OPHN^YRMcu|NQSLNj�OP�NXZLNj<LNH*^YWiVNOPJNRMj<VNL*XPRMHKJMOPdepKV*cuLNHNRNQ8rNpNLCXZbU^YbiVNLNHKbUc%OPj�c%bY\�_-j�deLCqNLN^iqNR
VNLN�Pb`XPbideLNHKdeLyXZb§|NRNj�OP�NOPXPOPVNbiV«VNLyrNpKLyXPb§biXPLNbideRNQSOPLNVNbYVyj�LNb§pNHKb§^ibYQSbY^ideLNQ�aZj�deOP^ib§OPHKdeQSaPHNj�LN^ib§|NbYQSb
bYXZJNpNHKRMj%|NQSRN^iLNj�RMj%HNbYdepNQ�biXPLNj�\

��LN^id~pNQSbijl¸�LN^iRMc%LMHNVNbiVMbij�v��LN^id~pNQSbijl¸�LN^iRMc%LMHNVNbiVMbij�v��LN^id~pNQSbijl¸�LN^iRMc%LMHNVNbiVMbij�v��LN^id~pNQSbijl¸�LN^iRMc%LMHNVNbiVMbij�v

Ü Q�LNJMRNQS��ÝÞ\Fh&qNbYOPdeOPHNo � µMµ � v&h&RMcu|NpNdeLNQ�j�o��bYQSbYVNRM��LNjybYHNV�deqNL�¯�RNpNHKVNbideOPRNHNj«RM�³[<bideqNLNcubideOP^Yj�\
]�RNc%L«JMQ�LNbidFdeqNOPHNßNLNQ�jCRM�£deqNL � µMdeqy^YLNHNdepKQS�yqNbizNL«j�qNRN¹¶H«deqNbYdFLNzNLNH«OPH`deqNL«bipKj�deLNQ�L«¹¶RNQSXPV«RM�
cubideqNLNcubideOP^Yj�o&OPHN^YRMcu|NXZLNdeLNHKLNj�jCbiHKVyQSbYHNVNRNc%HKLNj�jCbiQ�LyQSOP�eLN\¨²gc%LNQ�OP^ibYHy]�^YOPLNHNdeOPj�deo¨à#RMXPpNcuLyáMµ�o
|N| � ½�·Mt � À � \
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Ü Q�LNJMRNQS�¦ÝÞ\³h&qNbYOPdeOPHNo � µMµ�·�v ��LNOP�NHKOP�¬Q�biHKVNRMcuHNLNj�j�â�deqNL:qNbYXZdeOPHKJ:|NQSRN�Nbi�NOPXPOPde�M\¶[�bYdeqNLNc%bYdeqNOP^ij
deRNVNbi�M\�àRNXZ\�·�µAã£RU·�\

ÝÞqNRMH`²gXZXPLNH`��bYpNXPRMj�o � áMá � v�[<��jAbiXPXZ��VNL`XZRNjAHK�icuLNQSRNj�\�[�LNVNOPdebY^iOPRNHNLNjUVNL`pNH§c%bYdeLNc%��deOP^YRM\�Ã���b
deLNRNQSaPb<VNLNX�^ibYRMj�Ä�\�[<LNdebideLNcubij%¼ � \�k#pNj�rNpNLNd�_-VNOPdeRNQSLNj�o�|N| � ½�¼Mt � ½Má�\
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