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_;n L `OHJ@KHQT Z[HQT ZQRPS;:
r]D;Z[jd:=<[HPD;7;b"9;:=< r]s;Z[HJIC7;9;:-cJj?T ZQRPS;:=7�9GT <Q:=BOHqsA:=7k@CRPSEsk@C<[HP:=7 	��QM
U6F D;Z[HP:=<Q7´:=7OHQF @C7;b�:JT 7;:=Z®:JT 7;c=:JF 7;:=72U c,R MQY&g;7;9;:JF ZonNLeZaBC@C7;7�B8:JT 7 I D;ZP@CX-X-:=7�M
Sk@C7;b]cJj?T ZQRPS;:=7 9;:=7®r]s;Z[HJIC7;9;:=7a9;:=< ���DM[~M<QD;�;�A:=7aD;7;9a9;:=X U6F D;Z[HP:=<[j?@CRPS;Z[HPD;X
W :=Z[HPb8:=Z[HP:JF F H]jd:=<Q9;:=7�n�nananananan�nananananan�nananananan�nananananan�nananananan�n\FXd

_;n 6$]2R^L 	 Mmr]DGW 7k@CS;X-:6_O587NU c,R3Z6X-5E9GT skcJT :=<[HeXqT H 	��QM�D;7;9 ��EMOU6F D;Z[HP:=<Q7aT 7 ��)��������$M
W @CRPS;:=<346:=<Qb8<Q� �8:=<QD;7;b;nCi^T :&T X#i]D;<QRPS;X-:=ZQZQ:=<�Ro@Gn ��� � $�s;<Q:JT HP:=7aP�@KHJ@KF TGZP@KHP58<QRJF D�MZ[HP:=<?Z[T 7;9�@CD;Z?:JT 7;:=X�� � $�b8<Q5 �8:=7 c^D;BOF :o@KHQT 587;ZQB8:=<Q7"b8:Jj?@CRPS;ZQ:=7�n-n�nananananan�n\FXd

_;n 6X6/R^TG�GT ZQRPS;: � G&`@M��^sA:=<QZ[T RPSOHPZQZQ�A:=BOHP<Q:=7h9;:=< 	�� �� � U c,R MVLNF :=BOHP<Q5E9;:�XqT H I D;58<Q9�M
7ED;7;ba9;:=<&b8:=X-:=ZQZQ:=7;:=7YLNF :=X-:=7OHP:��)� ����#� � � � � ���Y#�D;7;9 	��=nOr�p�7]<[T bCT 7k@KF�D;7;9
Y?p^`E�A:=BOHP<QD;X,b8:=bCF IKHQHP:JH �A@CDGW R3<P@C7;ZQXqT ZQZ[T 587"7;58<QXqT :=<[H^D;7;9 �?T 7OHP:=<Qb8<QD;7;9"@Cs;b8:"M
c=58b8:=7�n�n�nananananan�nananananan�nananananan�nananananan�nananananan�nananananan�n W �

_;n 6 � � G&`@M[`E�A:=BOHP<Q:=7YW g;<,P^58SGF :=7;Z[HP5&[�_O587"@Op � U K � � 	�� �GsAp U c,R 5 �GT 9GT :=<[HMD;7;9
RKp
U c,R � 	��=nAi]:=DGHQF T RPS�T Z[H�9;:=<^b8<Q� �8:=<Q: � � �ZMQG3:o@CB�sA:JTN9;:=7�U c,R MQGe<Q58sA:=7�c=D
:=<QB8:=7;7;:=7���9�n S�nA9GT :�U c,R MQGe<Q58sA:=7�Sk@CsA:=7�X-:=S;<�`G@CD;:=<QZ[HP5&[µ@C7�9;:=< 7]sA:=<��AICRPS;:
b8:=s;D;7;9;:=7�nµnanananan�nananananan�nananananan�nananananan�nananananan�nananananan�n W :

_;n 6$:h`ERPS;:=XY@KHQT ZQRPS;:µiM@C<QZ[HP:JF F D;7;b�9;:=< P�@KHJ@KF TGZP@KHP58<[_O:=<[HP:JT F D;7;bÈ9;:=< � U K � MYD;7;9h9;:=<
U c,R MVLNF :=BOHP<Q5E9;: �C9GT :&sA:JT 9;:&XqT H�	��QMQP�@KHJ@KF TGZP@KHP58<3X-5E9GT skcJT :=<[HeZ[T 7;9�n$Y&:JT X � U K � M
	�5E9;:JF F Z[T 7;9 � � $°b8<Q5 �8: 	��QMOU6F D;Z[HP:=<�bCF :JT RPSO_O:=<[HP:JT F H ��j?ICS;<Q:=7;9¦sA:JT X U c,R M
	�5E9;:JF F 	��QMOU6F D;Z[HP:=<NT 7®_O:=<QZQRPSGT :=9;:=7;:=7Y~M<Q� �8:=7®@CD;ZeBOF :JT 7;:=7 U6F D;Z[HP:=<Q7 b8:Jj?@CRPS;ZQ:=7
Z[T 7;9�n�nan�nananananan�nananananan�nananananan�nananananan�nananananan�nananananan�n W F

_;n 6�_ � G&`@M[`E�A:=BOHP<Q:=7µW g;<NGNF @KHQT 7�9;:=< � U K � M 	��QMaD;7;929;:=<�U c,R M 	��QMQGe<Q58sA:8n^Y&:JT^9;:=<
� U K � MQGe<Q58sA:�g;sA:=<[j?T :=bCH 	�� � �	��T 7�9;:=< 5 �GT 9GT :=<[HP:=7iGNF @KHQT 7GW 58<QX �Nj?ICS;<Q:=7;9�sA:JT
9;:=<HU c,R MQGe<Q58sA: 	�� � ����� �^g;sA:=<[j?T :=bCHKn�nan�nananananan�nananananan�nananananan�n WXW

_;n 6$F�>kD;7;BOHQT 587k@KF T Z[T :=<QD;7;b�D;7;9 	�5E9GT skcJT :=<QD;7;b
_O587�Ud@C<QsA587�c]@C7;5CHPD;sA:=ZMXqT H?GNF @KHQT 7�M
P�@KHJ@KF TGZP@KHP58<on�nananan�nananananan�nananananan�nananananan�nananananan�nananananan�n W K

_;n 6 W � G&`@M[`E�A:=BOHP<Q:=7aW g;< `?DGHPS;:=7GT D;X/9;:=<^U c,R M 	�� ��EM�D;7;9®9;:=< � U K � M 	�� ��EMQGe<Q58sA:8n
Y&:JT�9;:=<,U c,R MQGe<Q58sA:^T Z[H?9k@CZ&46:=<QSkIKF HP7GT Zd_O587 ��Yc=DY5 �GT 9GT :=<[HP:=X'��YbCF :JT RPS�6�� 6On
Y&:JTN9;:=< � U K � MQGe<Q58sA:ag;sA:=<[j?T :=bCH]9GT :a5 �GT 9GT :=<[HP:®>k58<QX T X,46:=<QSkIKF HP7GT Z 6�� � n&nanan�n W d

_;n 6&KiU64¦_O587"L�M�R^L^PZMQYd@CRPBOT 7;bYT 7 � � �	�Y# � � nA`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H )��,$!� 
 �8n6nan�n K@6
_;n 6$d U646Z&_O587YL�M�R^L^P � � U K � D;7;9DU c,R �EX-5E9GT skcJT :=<[HdXqT H#	��eT 7 � ��`ERPSOjd:JW :JF ZPICD;<Q:8n
`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H )�� $!� 
 �8nEi^T :aL�M�R^L^P/LNF :=BOHP<Q5E9;:]F T :JW :=<[HM@CDGW b8<QD;7;9qT S;<Q:=<
S;58S;:=7�P�@KHJ@KF TGZP@KHP58<QsA:JF :=b8D;7;b�9GT : b8<Q� �CHP:q`OHP<Q58X-9GT RPSOHP: �A:=<[W 5CF bCHM_O587�9;:=< U c,R M
D;7;9�9;:=< � U K � MQGe<Q58sA:8n�nanananan�nananananan�nananananan�nananananan�nananananan�n K@6

_;n 6$L U646ZN_O587®L�M�R^L^P �!	��3D;7;9aU c,R �!	��37;58<QXqT :=<[HN@CDGWk:JT 7;:=7NP�@KHJ@KF TGZP@KHP58<Qb8:=Sk@KF H
_O587 �#$ � 
�� $ � n�i^T : U c,R MQGe<Q58sA: F T :JW :=<[H®ZQ5ojd58SGF6sA:JTe9;:=<®`G@CD;:=<QZ[HP5&[�<Q:=9;D;BOHQT 587@KF Z @CD;RPSµsA:JTd9;:=<�fµ@CZQZQ:=<QZ[HP5&[�5 �GT 9k@KHQT 587µjd:=ZQ:=7OHQF T RPS�S;�8S;:=<Q:
`OHP<Q58X-9GT RPSOHP:=7´@KF Z
9GT : � U K � MVLNF :=BOHP<Q5E9;:8n nanananan�nananananan�nananananan�nananananan�nananananan�n K �

_;n � ] U64È_O587NGNH MQY6F :=RPSqT 7 :JT 7;:=Xe6 	 	�:JHPSk@C7;5CF.M 6$cÈ`ERPSOjd:JW :JF ZPICD;<Q: MN~M:=XqT ZQRPS
lO6 � ]XqF �E6$]MXqF pJnE`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H�)�� $!� 
 �8nEi]D;<QRPSq9k@CZ 	�:JHPSk@C7;5CF;jd:=<Q9;:=7-9GT :
G3:o@CBEZ @CDGW b8<QD;7;9�9;:=< � �ZMQY&:=9;:=RPBED;7;b
T 7µ9;:=<Mfµ@CZQZQ:=<QZ[HP5&[�<Q:=bCT 587´D;7OHP:=<Q9;<Qg;RPBOHKn
r]s3/ ���,$!�/ZQ:JHPcJH]9GT :®Le7OHQW :=<Q7ED;7;b 9;:=ZZP^58SGF :=7;X-587;5 �GT 9;ZM:JT 7�n1nan�nananananan�n K&:

_;n � 62U64�_O587®L�M�R^L^PZM�D;7;9?U c,R MVLNF :=BOHP<Q5E9;:&T 7®:JT 7;:=X � � 	�:JHPSk@C7;5CFXM+� ��`ERPSOjd:JW :JF M
ZPICD;<Q:^M�~M:=XqT ZQRPSYlO6 � ]^XqF��@6$]^XqF pJnC`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H )�� $!� 
 �8nCi^T : 	�:JHPSk@$M
7;5CF 5 �GT 9k@KHQT 587�T Z[HqsA:JT?9;:=<�U c,R MVLNF :=BOHP<Q5E9;:
b8:=b8:=7Eg;sA:=<q9;:=< L�M�R^L^PZMVLNF :=BOHP<Q5E9;:
D;X ����� $!�¦c=D�b8:=<[T 7;b8:=<Q:=<]`E�k@C7;7ED;7;b®_O:=<QZQRPS;58sA:=7�n;iM@C<P@CD;Z?<Q:=ZQDGF HQT :=<[H]:JT 7;:�b8:"M
<[T 7;b8:=<Q: �^sA:=<QZQ�k@C7;7ED;7;b;n�nananan�nananananan�nananananan�nananananan�nananananan�n K$_
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_;n � � 46:=<QbCF :JT RPSµ9;:=<3PM:=7;7GF T 7GT :=7´_O587�Ud@C<QsA587�MQc]@C7;5CHPD;sA:"MVLNF :=BOHP<Q5E9;:=7�XqT HMD;7;9�58S;7;:
c]@$sk587�n �(� ��� $ � 	�� 
�� $ � n&`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H
��� $!� 
 �8neLe<QZ[T RPSOHQF T RPSÈj?T <Q9
j?T :�j?T RPSOHQT bY:JT 7;:®b8DGHP:MD;7;9�58�GHQT XqT :=<[HP:aLNF :=BOHP<Q5E9;:=7;S;:=<QZ[HP:JF F D;7;b-T Z[HKndnananan�nanan K&d

_;n � :iPM:=7;7GF T 7GT :=7":JT 7;:=<?L�M�R^L^PZMVLNF :=BOHP<Q5E9;: �;:JT 7;:=< � U K � MVLNF :=BOHP<Q5E9;:MD;7;9Y:JT 7;:=<,U c,R M
LNF :=BOHP<Q5E9;:®@CDGWN9;:=<^r]7;5E9;:=7;ZQ:JT HP:8n�`ERo@C7;b8:=ZQRPSOj?T 7;9GT b8B8:JT H ���,$!� 
 �8n#nananan�nanan K&d

_;n � _ �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:=9k@KHP:=7Y9;:=<&D;7OHP:=<QZQD;RPSOHP:=7 	�Ler]ZonEi^T : �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:MZ[HP:JT b8:=<[H
Z[T RPS"XqT H^9;:=X\P�@KHJ@KF TGZP@KHP58<Qb8:=Sk@KF HKn nanan�nananananan�nananananan�nananananan�nanan K&L

_;n � F �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:J_O:=<QbCF :JT RPS�9;:=<dLNF :=BOHP<Q5E9;:=7�L�M�R^L^P � � U K � D;7;9AU c,RÈ7;58<QXqT :=<[H
@CDGW;9;:=7?P�@KHJ@KF TGZP@KHP58<Qb8:=Sk@KF He�;<Q5 � $ � 
�� $ � nKi^T : U c,R MVLNF :=BOHP<Q5E9;:&T Z[HN9;:=7®sA:JT 9;:=7@C7;9;:=<Q:=7
jd:JT HMg;sA:=<[F :=b8:=7�n;nan�nananananan�nananananan�nananananan�nananananan�nanan K&L

_;n �XW @Op RN@KW :JF MQGNF 5CH®9;:=<ML�M�R^L^PZM � � U K � M?D;7;9�U c,R MVLNF :=BOHP<Q5E9;: D;7;9"9GT : 9k@C<P@CD;Z]sA:"M
Z[HQT X-X®HP:=7 r]D;Z[HJ@CD;ZQRPS;Z[HP<Q58X-9GT RPSOHP:=7 � � L � nOr^F F :]F T :=b8:=7�D;7;b8:JW ICS;<6T X bCF :JT RPS;:=7 Y&:"M<Q:JT RPS�nCsApN`OHP<Q58X-9GT RPSOHP:=7®7;58<QXqT :=<[He@CDGWk:JT 7;:=7�P�@KHJ@KF TGZP@KHP58<Qb8:=Sk@KF H6_O587 � $ � 
�� $ � ni^T :3U c,R MVLNF :=BOHP<Q5E9;:^F T :JW :=<[H?:JT 7;:MD;X#:JT 7;:�~M<Q� �8:=7;58<Q9;7ED;7;b�S;�8S;:=<Q:^r]D;Z[HJ@CD;ZQRPS�M
Z[HP<Q58X-9GT RPSOHP:�@KF Z]9GT :asA:JT 9;:=7�@C7;9;:=<Q:=7"LNF :=BOHP<Q5E9;:=7�nAn�nananananan�nananananan�nanan\dX]

_;n � KÈ`ERPS;:=XY@KHQT ZQRPS;:?iM@C<QZ[HP:JF F D;7;ba9;:=Z6LNT 7��kD;ZQZQ:=Z69;:=<�7]sA:=<��AICRPS;:=7;b8<QD;�;�A:=7 9;:=<�U c,R3Z
@CDGWG9GT : 7,�GT 9k@KHQT 587a_O587�fµ@CZQZQ:=<QZ[HP5&[en=i^T : ���DM[~M<QD;�;�A:=7�@CDGWG9;:=<�U c,R MO7]sA:=<��AICRPS;:
b8<Q:JT W :=7"�A58Z[T HQT _�T 7"9GT :N7,�GT 9k@KHQT 587;ZQ<Q:o@CBOHQT 587�:JT 7�nALeZ^j?T <Q9�W g;<^9GT :a`?:o@CBOHQT 587�:JT 7
jd:JT HP:=<Q:=< I j?T ZQRPS;:=7;ZQRPS;<[T HQH�@C7;b8:=sA5CHP:=7��;9;:=<?9GT :ar]D;Z[HJ@CD;ZQRPS;Z[HP<Q58X-9GT RPSOHP:M:=<QS;�8SOHKn�n\d �

_;n � diPM:JHP5&MVLe7;5CF MVICS;7GF T RPS;:qi]:JW :=BOHPZ[HP<QD;BOHPD;<&T X�b8:=Z[HP�8<[HP:=7 U c,R MO7]sA:=<��AICRPS;:=7EsA:=<Q:JT RPS�nNn\dX:
_;n � L�UVX-�A:=9k@C7;c=ZQ�A:=BOHP<Q:=7^_O587®@OpBU c,R M 	�Lerhl 7ED;<�r]7;5E9;:=7EsA58b8:=7aZ[T RPSOHPsk@C<Jp �=sAp � U K � M

	�Lerhl r]7;5E9;:eD;7;9?P�@KHPS;5E9;:NT X#`E�A:=BOHP<QD;XhZ[T RPSOHPsk@C<Jp�D;7;9�RKp�L R^L^PZM 	�Ler l 7ED;<
P�@KHPS;5E9;:=7EsA58b8:=7�Z[T RPSOHPsk@C<Jp �k@CDGW b8:=7;58X-X-:=7YsA:JT��(�#�®D;7;9 �(� )��qn1nanananan�nanan\dXF

_;n :X]iPM:=7;7GF T 7GT : :JT 7;:=<3U c,R M 	�Ler¦XqT H^Z[HJ@C<QB8:=7�`OHP<Q58X-9GT RPSOHP:=ZQRPSOj?@C7;BED;7;b8:=7�nAnan�nanan\d W
_;n :.6 PM:=7;7;9k@KHP:=7µ_O587 GNH"`?D�MmX-5E9GT skcJT :=<[HP:=7 � U K � M�D;7;92U c,R MVLNF :=BOHP<Q5E9;:=7�T X 46:=<OM
bCF :JT RPS�n3@Op?U[\ MQPM:=7;7GF T 7GT :=7��3sAp �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:=7�D;7;9"RKp^7;58<QXqT :=<[HP: �3:JT Z[HPD;7;b8ZOM
9GT RPSOHP:=7�nN~]F :JT RPS;:=Za46:=<QSk@KF HP:=7´j?T :qsA:JT69;:=7´XqT H 	��MX-5E9GT skcJT :=<[HP:=7µLNF :=BOHP<Q5E9;:=7�n
i^T :aU c,R MVLNF :=BOHP<Q5E9;:�F T :JW :=<[H�:JT 7;:aZQ:=S;<^S;58S;:�7;58<QXqT :=<[HP: �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:8n]n�nanan\d@K

_;n : � c^58<QXqT :=<[HP:=<^r]D;Z[HJ@CD;ZQRPS;Z[HP<Q58X-9GT RPSOHP:J_O:=<QbCF :JT RPS�_O587�GNH"`?D�MmX-5E9GT skcJT :=<[HP:=7 � U K � MD;7;9 U c,R MVLNF :=BOHP<Q5E9;:=7 T X �	��
��� MQY&:JHP<[T :=s�nMi^T :2r]D;Z[HJ@CD;ZQRPS;Z[HP<Q58X-9GT RPSOHP:�9;:=<
U c,R MVLNF :=BOHP<Q5E9;:�T Z[H]D;X,:JT 7;: ~M<Q� �8:=7;58<Q9;7ED;7;b S;�8S;:=<]@KF Z]9GT :a9;:=< � U K � MQGe<Q58sA:8n dXd

_;n :X:�UVX-�A:=9k@C7;c=ZQ�A:=BOHP<Q:=7aW g;<^GNH"`?D�MmX-5E9GT skcJT :=<[HP:]LNF :=BOHP<Q5E9;:=7qT X �	��
��� MQY&:JHP<[T :=s-sA:JT�(� )�D;7;9 �(�#� �qnE@Op � U K � D;7;9-sAp^U c,R�n�Y&:JT 9;:3Ge<Q58sA:=7YD;7OHP:=<QZQRPS;:JT 9;:=7YZ[T RPSY7ED;<
jd:=7GT baT X�LNF :=BOHP<Q5CF TEHVj?T 9;:=<QZ[HJ@C7;9�nGr]DGW b8<QD;7;9q9;:=Z&S;�8S;:=<Q:=7�P�@KHJ@KF TGZP@KHP58<Qb8:=Sk@KF HP:=Z
Sk@KH^9GT : � U K � MQGe<Q58sA:=7":JT 7;:=7"b8:=<[T 7;b8:=<Q:=7�i]D;<QRPSOHP<[T HQHPZ[j?T 9;:=<QZ[HJ@C7;9�n�nananan�nanan\dXL

_;n :&_ÈU[\ MQPM:=7;7GF T 7GT :=7"9;:=<,GNH"`?D�MmX-5E9GT skcJT :=<[HP:=7 � U K � M6D;7;9AU c,R MVLNF :=BOHP<Q5E9;:=7�T X,i^T M<Q:=BOHPX-:JHPSk@C7;5CF sA:JHP<[T :=s�n�Y&:JT X i 	�> U^MQY&:JHP<[T :=s2XY@CRPSOHaZ[T RPS2:JT 7�\^7OHP:=<QZQRPSGT :=9µT 7
9;:=<,P�@KHJ@KF TGZP@KHP58<QsA:JF :=b8D;7;b
@CDGWe9;:=<?r]7;5E9;:=7;ZQ:JT HP:aZ[HJ@C<QB-sA:=X-:=<QBEsk@C<on3nananan�nanan\LX]

_;n :XF �3:JT Z[HPD;7;b8ZQ9GT RPSOHP:J_O:=<QbCF :JT RPS�D;7;9�RN@KW :JF MQGNF 5CHPZ 9;:=< � U K � M^D;7;9�U c,R MVLNF :=BOHP<Q5E9;:=7
T X � �	������
��� MQY&:JHP<[T :=s�nor]D;RPS�T X/i 	�> U^MQY&:JHP<[T :=s�F T :JW :=<[He9GT : U c,R MVLNF :=BOHP<Q5E9;::JT 7;:MD;X :JT 7;:®~M<Q� �8:=7;58<Q9;7ED;7;baS;�8S;:=<Q:Mr]D;Z[HJ@CD;ZQRPS;Z[HP<Q58X-9GT RPSOHP:^D;7;9 �3:JT Z[HPD;7;b8ZOM
9GT RPSOHP:8n´nanananan�nananananan�nananananan�nananananan�nananananan�nananananan�nanan\L.6
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