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< H aPXBT/( V )6=E?BA \ L/C@='C@XBcIc�A�C@C R`X V R`T \ D V )WL1R'=@A�c ?BJ^Dj_*XBAIC�XBC@A�K =@L C@L V O/A�aPA�J^A H T V JBLPJ V DFJBA�T HsG^H LPa H T \ C'DFC
w*JBL��&JuTPC p AI_hX^A�J*=@DFT V�� XBTPK H TP=EDjc � H LPa H T \W\ D[JBaBt � ?BDFC�DF=@A H TP=EDjO/A&T GBG^H LPT/c ? H A�CE=@C"LPJuT�_*XBTPK H TP=EDjc \ L*KBA V
L1R�=E?BA�� TPa H TPJ^aPA�T/J C@XB(���A�c�=@AIKU=@L V DFJBA�T H T GBG^H L��BD \ TP=EDFLPJBC"L1R�=@?^Asc�L/JBC@= H T/DjJ*=EC�t��BL H T VFV Dj=EC CEXBc�c�A�CEC�i8=@?BA
GBH TPc�=EDjcIT V D \ GBV A \ A�J*=ETP=@D[LPJBC \ XBCE=�CEL \ A�?BL�� L1O/A H c�L \ AN=@?BA �"A�T/wPA H&\ LhK^A V L]R�=@?BANR`A�T/C@DF( V A H A�a/DFLPJ�t

< \ LhK^A V KBA \ LPJ^C@= H TP( V )�c V L/C@A H =@L =@?BA�L H DFa/DjJ^T V�GBH LP( V A \ XBC@AIC�C@A�cILPJBK��QL H KBA H � T1) V L H A�� G TPJBCEDjL/JBC'L1R
( LP=@?uLP(���A�c�=@DFO/A�R`X^JBc�=@DFL/JsT/JBK�c�L/JBC@= H TPDFJ*=@CIt p XBc ?uT \ L*KBA VPG^H A�CEA H O/A�C�T VFV cIX H O1T/=@X H A�DFJ*R`L H@\ TP=@DFL/J TPJ^Ksc�T/J
=@?^A H A RYL H A G^H L1O*DFKBA�( A�=@=EA H ��T/a H TPJBa/A \ X V =@D GBV D A H C&A�CE=@D \ T/=@A�CIt�S ?^D V A'c�L/JBC@DFKBA H A�KU( A R`L H A1i�=E?BDFC T G^GBH L/TPc ?
?BT/C�a/A�JBA H T VFV )s( A�A�J KBDFC@c�T H KBA�K	T/C�DFJh= H T/c�=@T/( V A1t
��X^=�=E?BA A�� G T/JBKBDFJBa Z A V KWL1R�C@A \ DFKBA Z J^Dj=EA GBH LPa H T \ \ D[JBa
L���A H C�=@L*L V CIiP(2L/=@?u=@?BAIL H AI=@DFc�T V TPJBK GBH T/c�=@DFc�T V iP=@L'L1OPA H c�L \ A R`L H T V T H aPA"c V TPCEC8L1R GBH L/( V A \ C�=@?BDFC GBH AIC@X \ A�K
DFJ*= H T/c�=@T/(BD V Dj=Q)/t

� LWDFJ*= H L*KBX^c�AsCEXBc ?6=EL*L V C DFJ	TWCEA�=@=EDjJ^a
L/=@?BA H =E?BTPJ =@?BAuc�L \ (^DjJ^TP=@L H DFT V L G =@D \ DFg�T/=@DFLPJ A�J*OhD H LPJ \ A�J*=�i
�&?BA H A'=@?BA�)�?^T1OPA \ T/KBA&JBL/=@TP( V A&( H A�T/wh=E? H L/XBaP?^C�DFJ H AIc�A�J*= )/A�T H C�i ��A H A�O*DFA � H A�c�A�J*= H AIC@X V =@C&cILPJBc�A H JBDFJBa
=@?^A � H XBCE=�� �&A�a/DjL/J p XB( GBH LP( V A \ iBT�(BTPCEDFc�(BXBD V KBDFJBau( V Lhc w	DFJ	=@?BA�cILPJ*=@DFJ*XBLPX^C&L G =ED \ DFg�TP=EDjL/J�T H A�JBTBt � ?BA
H A V T/=@DFLPJ	( A�= �"A�A�J!� TPa H TPJBa/A�TPJ	T/JBK	C@A \ DjK^A Z JBDF=@ANKBXBT V DF=Q)�DFC&A�� GBV L H A�K T/JBK V AITPKBC&=EL�C@D \WGBV A&=E?BA�L H A�=@DFc�T V
R`L/XBJBKBT/=@DFLPJBC"L1R8TPJ	A�T/C@D V )�D \ GBV A \ AIJh=EA�K�T V a/L H DF=E? \ t

� ?BA�= H XBCE=�� H A�a/DjL/J C@X^( GBH L/( V A \ DjC&=E?BA�J a/A�JBA H T V DFg�A�K =EL�T GBH L/( V A \ �&Dj=E? \ X V =@D GBV A&= H XBC@= H A�a/DjL/JBC�t � J
=@?^DjCuc�T/C@A	=@?BA R`AITPC@DF( V A�CEA�=�DFC V D[R`=@AIK R H L \ DF=ECs=E?BA	L H DFa/DjJ^T V#" X^c V DjK^A�TPJ C G T/c�A	=@L T6CE) \ \ A�= H DFc \ TP= H D$�
C G TPc�A1i G T H =@DFT VjV ) L H K^A H A�K (*)q=@?BA C@A \ DFKBA Z JBDF=EA
cILPJBA1t � ?^DjC aPA�J^A H T V DFg�T/=@DFLPJ V A�T/KBC	X V =@D \ T/=@A V ) =@L T/J
T V a/L H DF=E? \ AIJBaPDFJBA�A H A�K>T H LPX^JBK�=E?BA R`X VFV ) _*XBTPK H TP=EDFc6CEXB( GBH LP( V A \ i A�J*O*DjCEDFLPJBA�K TPC	=@?BA ( A�=@=EA H \ L*KBA V
�&DF=@?BDFJ T�C@A�_*XBA�J*=EDjT V�GBH LPa H T \ \ D[JBaNR H T \ A �"L H w2t
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k1t k d"?BT H T/c�=@A H DFg�TP=EDjL/J	L1R;L G =@D \ T V DF=Q)st't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't .
k1t/. � TPa H TPJBa/A�TPJ H A V T � T/=@DFLPJ t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't 0
k1t/1 d V TPCEC@D Z c�T/=@DFLPJ L1R8DjJ^C@=@T/JBc�A�C t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't k�2
k1t43 p A \ DFKBA Z J^Dj=EA H A V T��BTP=EDjL/Jqt't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't k�3
k1t/5 p D \ GBV A&C@L V XB=EDFLPJW=EL�687:9 t�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;.^k
k1t/0 < Z2H C@=&CE=@A G t't't�t't't�t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;.-.

<=��>?!@�����8�A���������)�+!)#8� <$B
.*t k d"?BT H T/c�=@A H DFg�TP=EDjL/J	L1R;L G =@D \ T V DF=Q)st't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;.-5
.*t/. � TPa H TPJBa/A�TPJ H A V T � T/=@DFLPJ t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-2
.*t/1 d V TPCEC@D Z c�T/=@DFLPJ L1R8DjJ^C@=@T/JBc�A�C t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-1
.*t43 � LhcIT V�\ DFJBD \ DFg�A H C>t't't�t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1/l
.*t/5 p A \ DFKBA Z J^Dj=EA H A V T��BTP=EDjL/Jqt't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't�3 k
.*t/0 � H T/JBc ?
T/JBK	(2L/XBJBK R`L H T GBGBH L��BD \ TP=EA&C@L V XB=EDFLPJ t�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't�3�5

. tC0 t k r A�JBA H T V DFg�A�KED A �&=ELPJ	C@=EA G t�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't�3�F
.*t n <>CEA�c�LPJ^K C@=EA G t't�t't't�t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;5^k

G=HI��*"*+J@K)��L MN��L$�O�QPR'���!)� ��LS,@,@�+#�� T <
1*t k � H T/KBDF=@DFLPJ^T V CEA�_*XBA�J*=@DFT V�GBH L/a H T \W\ DFJBa t't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;5-1
1*t/.=UNDja/?BA H � L H KBA H A�� G TPJBCEDjL/JBC t�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;5/l
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1*t/1 � XBT/K H T/=@DFc'T GBGBH L��BD \ TP=EDjL/JBC8L1R8JBLPJ V DFJBA�T H&GBH L/a H T \ C t't't�t't't�t't't�t�t�t't�t't't't�t't;0-1
1 tC1 t k �^A�T/C@DF( V A H A�aPDFLPJ t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;0-1
1 tC1 t/. p A�c�LPJ^K�� L H KBA H ��T/a H TPJBa/A \ X V =@D GBV DFA H AIC@=@D \ TP=@AIC t't�t't't�t't't�t�t�t't�t't't't�t't;0-5
1 tC1 t/1 � H D \ T V C@=EA G t't�t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;0/n

1*t43 p A \ DFKBA Z J^Dj=EA H A V T��BTP=EDjL/JWL]R \ X V =@D GBV A&= H XBCE=�� H A�a/DjL/JBC t�t't't�t't't�t't't�t�t�t't�t't't't�t't n-2
1*t/5 � XBT/K H T/=@DFc�T VFV )�c�L/JBC@= H TPDFJBAIK
_*XBT/K H T/=@DFc GBH L/a H T \W\ DFJBa t't�t't't�t't't�t�t�t't�t't't't�t't n 3
1*t/0 d"L/JhO/A H a/A�JBc�A�L1R�9������ t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't n-F
1*t n d"L/JBc V XBC@DFL/J t't't�t't't�t't�t't�t't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;F^k
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k1t k � ?BA c�LPJ*=ELPX H�V DFJBA�C�L1R =@?^A GBH D \ T V LP(���A�c�=@DFO/A�R`XBJ^c�=@DFLPJUL]R " �BT \ GBV A
k]tC1 t k1t � ?BA�= H XBC@= �
H A�aPDFLPJ DFC&C@X G A H D \ G L/C@A�K�i TPJBK	=E?BA'KBT H w G LPDFJ*= \ T H w*C"=@?BA'XBJ^c�LPJBCE= H TPDFJBA�K \ DFJBD \ X \ tut't k/k

k1t/. � ?BA c�L HEH A�C G L/JBKBDFJBa�KBX^T V L/(�� A�c�=EDFOPA R`XBJBc�=EDFLPJ�i�

����� t � ?BA�K^T H w G LPDFJ*= \ T H w*C�=E?BA�L G =@D \ T V
CEL V XB=@DFL/J�i���� 2�LPJ	=E?BA�KBL \ TPDFJuL1R8DjJ*=EA H A�CE=�i���� \ T ��� 2����:5��/t t't't�t�t�t't�t't't't�t't k/k

k1t/1 � ?BA c�LPJ*=ELPX H�V DFJBA�C�L1R =@?^A GBH D \ T V LP(���A�c�=@DFO/A�R`XBJ^c�=@DFLPJUL]R " �BT \ GBV A
k]tC1 t/.*t � ?BA�= H XBC@= �
H A�aPDFLPJ DFC&C@X G A H D \ G L/C@A�K�i TPJBK	=E?BA'KBT H w G LPDFJ*= \ T H w*C"=@?BA'c�L/JBC@= H T/DjJ^A�K \ DFJBD \ X \ t t�t't k�.

k1t43 � ?BA c�L HEH A�C G L/JBKBDFJBa�KBX^T V L/(�� A�c�=EDFOPA R`XBJBc�=EDFLPJ�i�

����� t � ?BA�K^T H w G LPDFJ*= \ T H w*C�=E?BA�L G =@D \ T V
CEL V XB=@DFL/J�i���� 0�LPJ	=E?BA�KBL \ TPDFJuL1R8DjJ*=EA H A�CE=�i���� \ T ��� 2�� 5��Pt t�t't't�t�t�t't�t't't't�t't k�.

k1t/5 � ?BA c�LPJ*=ELPX H�V DFJBA�C�L1R =@?^A GBH D \ T V LP(���A�c�=@DFO/A�R`XBJ^c�=@DFLPJUL]R " �BT \ GBV A
k]tC1 t/1*t � ?BA�= H XBC@= �
H A�aPDFLPJ DFC&C@X G A H D \ G L/C@A�K�i TPJBK	=E?BA'KBT H w G LPDFJ*=@C \ T H w*C�=E?BA�c�L/JBC@= H TPDFJBAIK \ DFJBD \ TBtut't�t't k�1

k1t/0 � ?BA c�L HEH A�C G L/JBKBDFJBa�KBX^T V L/(�� A�c�=EDFOPA R`XBJBc�=EDFLPJ�i�

����� t � ?BA�K^T H w G LPDFJ*= \ T H w*C�=E?BA�L G =@D \ T V
CEL V XB=@DFL/J�i���� kNLPJ	=E?BA�KBL \ TPDFJuL1R8DjJ*=EA H A�CE=�i���� \ T ��� 2�����k��/t t't't�t�t�t't�t't't't�t't k�1

.*t k � ?BA GBH D \ T V LP(���A�c�=@DFO/A RYXBJBc�=EDjL/J	L1R " � T \WGBV A:. tC1 t k1t t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-5
.*t/. � ?BANc�L HEH A�C G L/JBKBDFJBauc�LPJ*=ELPX H"V DjJ^A�C�i*C@X G A H D \ G L/C@A�K LPJ =@?BAN= ��L�= H XBCE= H A�aPDFL/JBC�t � ?BANKBT H w

G LPDFJ*= \ T H whC"=@?^A�DFCEL V TP=EA�K	a V LP(BT V2\ DFJBD \ X \ t t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-5
.*t/1 � ?BA GBH D \ T V LP(�� A�cI=@DFOPA	RYXBJBc�=EDjL/J L]R " �BT \ GBV A . tC1 t/.*i �&?BDFc ?qDFC�=@?^A
CET \ AWTPC " � T \WGBV A

. tC1 t k1t � ?BA'KBD$��A H AIJBc�A V DFA�C&DFJ =@?BA�= H XBCE=�� H A�a/DFLPJBCIt t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-0
.*t43 � ?BA'c�L H@H A�C G LPJBK^DjJ^a
cILPJ*=@L/X H&V DjJ^A�C&TPJBK	=E?BA�= �"L�= H X^C@= H A�aPDFL/JBC�t � ?BA'KBT H w G LPDFJ*= \ T H w*C

=E?BA'DjCEL V TP=EA�K V LhcIT V ihJ^LPJ��Qa V LP(^T V \ DFJBD \ X \ t>t�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-0
.*t/5 � ?BA GBH D \ T V LP(���A�c�=@DFO/A RYXBJBc�=EDjL/J	L1R " � T \WGBV A:. tC1 t/1*t t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1/n
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.*t/0 � ?BA'c�L H@H A�C G LPJBK^DjJ^aWc�L/Jh=ELPX H&V DFJBA�CIiBC@X G A H D \ G L/C@A�K LPJW=E?BA�= �"Ls=ETPJBa/A�J*=&= H XBC@= H A�a/DjL/JBC�t t;1/n
.*t n � ?BA GBH D \ T V LP(���A�c�=@DFO/A RYXBJBc�=EDjL/J	L1R " � T \WGBV A:. tC1 t43Bt t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-F
.*t/F � ?BANc�L HEH A�C G L/JBKBDFJBauc�LPJ*=ELPX H"V DjJ^A�C�i*C@X G A H D \ G L/C@A�K LPJ =@?BAN= ��L�= H XBCE= H A�aPDFL/JBC�t � ?BANKBT H w

G LPDFJ*= \ T H whC"=@?^A�a V LP(BT V�\ DFJBD \ X \ t8t�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1-F
.*t l p =ETP=EDjL/JBT H ) G L/DFJh=EC&L1R8=@?BA'KBXBT V R`X^JBc�=@DFL/JBT V i�
�� � ��iBc�L HEH A�C G L/JBKBDFJBaW=EL " �BT \ GBV A:.*t43Bt k t't;1/l
.*t kO2 <NJBK	Dj=EC Z2H CE=&KBA H DjO1T/=@DFOPA]i 
 � ����� tWt't't�t't't't�t't�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't;1/l
.*t kPk � H D \ T V LP(�� A�cI=@DFOPA'RYXBJBc�=EDjL/J	L1R " � T \WGBV A:. tC5 t/5*t t�t�t�t't't�t't't�t't't�t�t�t't�t't't't�t't�3-3
.*t kO. � TPa H TPJBa/A�TPJ L1R " �BT \WG^V A�.*t/5*t/5 �&DF=E?
L G =@D \ T VB\ X V =ED G^V DFA H C�t � =EC U A�CEC@DFTPJ	DFC&C@DFJBa/X V T H tBt�t't�3-3
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� ?BDFC DFC DFJBK^A�A�K A�_*XBDFO1T V A�J*= =EL 687:9 CEDFJBc�A1i�RYL H �&� 2 i �"A�c�T/J LP(^=@TPDFJ =E?BA�d"?BL V A�CEwh) R`T/c�=@L H DFg�T/=@DFLPJ
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T H A�c�=@T/JBaPX V T H �+."0<,�� � \ T/= H D$��i �"TPC�DFJ*OPAIC@=@DFa/TP=@AIKU(h) �"A�J�� � C H T/A V TPJ^K r H A�O*D VFV A J 3QKQt � ?BA�)UCE?BL�� =@?BT/=
TPJ*)R.��QDFJhO/A H CEA1i*XBJBKBA H CEL \ A�T/KBKBDF=@DFLPJ^T V ( LPXBJ^KBA�KBJBAIC@C&c�L/JBKBDF=@DFLPJ^C�i �&D VFVBG^H L*KBXBc�ANTscILPJ*OPA H aPA�J*="C@A�_*XBAIJBc�A
� � � ��	 �/t

� J =@?^A�c�TPCEA �&?^A H A�=E?BA�a H TPK^DjAIJh=EC L]R � � T/JBK � � T H A V DFJBA�T H@V )WDFJBK^A G AIJBKBA�J*= �&?^Djc ?�i �"A H A�c�T VFV i�DFC&JBL/=



����� � 6��87 � 	 6 � � 687
�89 6�� 7 ��������� 9 3*l

T H A�_*XBD H A \ A�J*= L]R =E?BAuaPA�JBA H T V DFg�A�K D A �&=ELPJ C@=@A G i�=@?^A�J J � � � � � ��	 �6K,*UDFC&R`X VjV c�L V X \ J H TPJBw	TPJ^K =@?BA V D \ DF=
G LPDFJ*= � � L1R8=@?BA�C@A�_*XBA�J^c�A � � � � 	 � �&D VFV =@?^A H A RYL H A�C@TP=EDFCQR`) � � ��� � 2*t

< JUDFJ*=@A H A�C@=EDFJBa _*XBA�CE=@DFLPJUDFC'=@?BA H A V TP=EDjL/J�i�D[R&TPJ*)Pi�(2A�= �"A�A�J =@?BDFC'aPAIJBA H T V DjgIA�K��QDjJ*O/A H CEA D A �&=@LPJUCE=@A G
TPJ^K
=E?BA'c V TPCEC@DFc�T V r'TPX^C@C��QD A �&=@LPJ	CE=@A G =E?BTP=��"A'JBL�� KBA H DFO/A1t

��D H C@=Ii2TPC&T/(2L1O/A1i �"A V DFJBA�T H DFg�A � TP=�� � � 	 =@LuaPA�=
�� � ��� � � � � � ��	 � � �

� � � � ��	 � # �
R`L H # � � � � � � 	 � � � � 	 T/JBK �"A \ DjJ^D \ D[g�A&=@?^A .��QJBL HE\ L1R8=@?BA V DFJBA�T H DFg�TP=EDFLPJ�RYL H =@?^A�J^A � G LPDFJ*=&(*)

� � ��� � 	 � T H a \ DFJ � � �� � � � � 	 � � � *
� T H a \ DFJ � � � � � � � 	 � � � � . J � � � � � � 	 � � � � � � ��	 �6K � # � # � �

� � � � ��	 � � �
� � � � ��	 � # * �

T�_*XBT/K H T/=@DFc XBJ^c�LPJBCE= H TPDFJBA�K GBH L/a H T \ t;d V A�T H@V )u=@?BA U A�CEC@DFTPJ�i � � � � � ��	 ��� � � � � � � 	 � iBDFC G LPCEDj=EDFOPA&C@A \ DFKBA Z J^Dj=EA
TPJ^K
D[R ��A'TPCEC@X \ A =E?BTP=&DFC&DFC&DFJhO/A H =EDF( V A � T/C���A \ XBCE=�DFJ r'T/XBC@C � DNA �&=@L/J � i ��A'LP(^=@TPDFJ =@?BA \ DFJBD \ X \ (*)
C@L V OhDFJBa�R`L H CE=@TP=EDFLPJBT H DF=Q)Pi

�
� � � � ��	 � � �

� � � � ��	 � # � �
� � � � ��	 � � � � � � � 	 � � 2��

�&?BDFc ? V AITPKBC&=EL�=@?BA'C@=EA G

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

� � � � � 	 ��� * � �
� � � � � 	 � � � � � � � 	 � �

� ?BANDjJ*=EA H A�CE=@DFJBa�R`TPcI=�T H DFC@A�C �&?BA�J �"A c�L \WG T H A&=E?BA�r'T/XBC@C � DNA �&=@L/JWCE=@A G =@L�=@?BA GBH A�O*DjL/XBC�i*aPAIJBA H T V DjgIA�K��
DFJ*OPA H C@A�D A �&=ELPJ	C@=EA G t � ?BA�)WT H ANA�_*XBT V D R�T/JBKWL/J V )�D[R�� � � � � � � 	 ����� * � � � � � � ��	 ��� � � � � � � 	 ��� � � � � � ��	 ��� * � t � =
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L1R�� � � i2DF=&DFC&T GBGBH L GBH DFTP=@AN=@L�XBCEA�C@L \ AN=@L V A H TPJBcIA � : 2�T/JBK	KBA Z JBA�c�LPJ*OPA H aPAIJBc�AuTPC
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� � � ��	 � � � . � . � � . � � � ��	 � � � � � � � � � 	 � � ! � �
�&?BA H A �'DjCNT GBG^H L G^H DFTP=EA V )
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c�L/C@= V ) TPJBK ��XBC@=�T/C�T G^GBH L GBH DFTP=EA � �&?BD V A�T \ L H AscIL \WG^V A��6=@A�CE=�i�DFJ*OPL V O*DFJBa =@?BA \ A H DF=NR`XBJBcI=@DFLPJ�i \ DFa/?h=
?BT1O/A�( A�=E=@A H =@?^A�L H A�=@DFc�T V � XBCE=@D Z c�T/=@DFLPJ t � �^L H T �"A�T V =E?	L1R;K^A�=@T/D V C&T/(2L/XB=&=@A HE\ DFJBT/=@DFLPJ c H DF=@A H DFTBi C@A�Asr D VFV i
b X HEH T1) TPJBK	S H DFa/?h= J 5-2GKQi���F*t/.*t/1 t �

� =&DFC&DjJ^C@= H XBc�=EDjO/A�=@L V L*LPw�TP=&TuRYA ��DF=EA H T/=@DFLPJBC"L1R�Tuc�LPJ*O/A�� GBH LPa H T \ C@L V OPA�K (h)E9 � �"t-d"L/JBC@DFKBA H��� LS,@'(*"��G � ��� <

\ DjJ � ��� � � � � �� � � � � � �� �qk�! 2�� � � � � � �� ! 2 * �
�&DF=@?UL G =@D \ T V C@L V XB=EDFLPJ �@k ��� . � k ��� .����@t p =@T H =@DFJBafR H L \ DFJBDF=@DFT V G L/DjJ*= �Ek � .��1k���� i�c V LPC@A A�JBL/XBaP?U=EL =@?BA
L G =@D \ T V C@L V X^=@DFLPJ�i�T JBT/DjO/A 9 � � T GBG^H LPT/c ?�i��&Dj=E?BLPX^=sT/Jh) V DFJBA C@A�T H c ?�i&C@L V O/A�K =E?BDFC GBH L/a H T \ =@L Z O/A
C@DFa/JBD Z c�TPJ*=NKBDFaPDF=@C&DFJ	R`L/X H DF=@A H TP=EDjL/JBC�t � ?BA�T V aPL H DF=@? \ C@=EL GBG A�K �&?BA�J =E?BA � � C@XB( G^H LP( V A \ c�LPX V K Z JBK
JBL�KBD H A�c�=@DFL/JWRYL H D \ GBH L1O/A \ AIJh=IiPD \WGBV )*DFJBa'=@?BT/=&=@?BA'c�X H@H AIJh= � C@T/=@DFC Z A�K =@?^A Z H C@= � L H KBA H cILPJBKBDF=EDjL/JBC�t

� =@A H � � � � � � ��� ��� � � � � ��� �-� � � � � ���
k � t/5Wk � �H��2 tC2-2 2-2���2*t/2 2-2 2 � �H��2*t432k�0Pn � 2*t/1-1 1 1 �
. �H��2 t l^kO0/n���2*t/0 0-0Pn � �H��2 tC1-1 1-1���2*t/0 0-0Pn � � � 2*t kO0/l 5���2*t/2^kxl 0 �
1 �H��2 t n 3hn^k ��2*t/0 F-0 1 � �H��2 tC2-2 2-2���2*t n 1-2�3 � � � 2*t/2 1-F�3)��2*t/2-. 2 5 �
3 �H��2 t n-2 F-F���2*t n 2-0 F � �H��2 tC2-2 2-2���2*t n 2-0Pn � � � 2*t/2 2^kxn���2*t/2-2 2 1 �
5 �H��2 t n-2Pn^k ��2*t n 2/nBk�� �H��2 tC2-2 2-2���2*t n 2/nBk�� �H��2 tC2-2 2-2���2*t/2 2-2 2��

��DFaPX H A 1*t k�D VFV XBC@= H TP=EA�C�=E?BA�DF=@A H TP=@DFL/JBC�L1R:9 � �"t � ?^A�c�X H O/A�Cu(2L/XBJBKU=@?^A�L H DFa/DjJ^T V R`A�T/C@DF( V AsCEA�=uTPJBK =@?BA
V DFJBA�C H A GBH AIC@A�J*=�=@?^A V DFJBA�T H c�LPJBCE= H TPDFJ*=@C�L]R =@?BA � � CEXB( GBH LP( V A \ t � ?BA c�D H c V A�C���� �'T H A�=@?BA C@XBcIc�A�C@CEDFOPA
DF=@A H TP=EA�C c�L/J*OPA H aPDFJBa�=@L�=E?BA'L G =ED \ T V C@L V XB=@DFLPJ ����� t�<NJBK	=@?BA�T H@H L��&C H A G^H A�CEA�J*=�=E?BA�CEL V XB=@DFL/JWL1R�=E?BA ���
C@X^( GBH L/( V A \ t8SUA'JBLP=EA'=@?BT/=&=@?BA'RYA�TPCEDj( V A H A�aPDFLPJ	L]R;=@?^A V DjJ^A�T H T GBG^H L��BD \ TP=EDFLPJuL1R;=E?BA
� � C@X^( GBH L/( V A \
T V �"T1)*C�c�L/J*=@TPDFJBC&=E?BA'L H Dja/DFJBT V R`A�T/C@DF( V A H A�a/DjL/J�t � ?BDFC"DjC&= H XBA�DjJ aPA�J^A H T V L1R�c�L/J*OPA�� GBH L/a H T \ CIt
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+9G= � � �� *

6 ��!I! ��7 �^L H TPJ*)	�"% � iB=E?BA Z2H CE=��QL H KBA H c ?BT H T/c�=@A H DFg�TP=EDjL/J L1R8c�LPJ*O/A��BDj=Q)/iBJBT \ A V )
� � . � � � � � � � � ����� ! � . � ���
� � . � � ��� ��k ! � ! � �

D \WGBV DFA�C�=E?BTP=��"A'?BT1OPA � . � � � � � � � . � � � ��� � � � � � � ! � . � ��� ! 2��^R`L H T VFV k�! � !�� t�SUA'c�L/JBc V XBKBA�=@?BT/=
�&% �� T/JBK�iB=E?BA H A�R`L H A1i � � �� t <

� ?BA H AWT H AsT R`A � GBH LP( V A \ C �&DF=@? =@?BDFC'T V a/L H DF=E? \ i \ LPCE= L]R =E?BA \ K^XBA�=@L	=@?^A�R`T/c�='=@?BT/=�=@?^A V DFJBA�T H
T G^GBH L��BD \ T/=@DFLPJBC T H A�JBLP=&a/LhL*K	XBJ V A�CEC �"A�T H A�T VFH A�TPKB) OPA H )Wc V L/C@A�=ELW=@?^A�L G =ED \ T V C@L V XB=EDFLPJ�t&d"LPJBCEDjK^A H i
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R`L H A��BT \WG^V A'CE=@T H =@DFJBa�=E?BAsDF=EA H T/=@DFLPJBCIi2L/J
=E?BA GBH A�O*DFLPX^C A��BT \ GBV A1i*R H L \ T G L/DjJ*=&c V L/C@Au=@L�=@?^A V A R`=��Q?BT/JBK
C@DFKBA	DFJ*=@A H C@A�cI=@DFLPJ L]R�=@?BA	c�L/JBC@= H TPDFJ*=@CIt � ?BA H A�CEX V =@DFJBa � � C@XB( GBH L/( V A \ DFC�=E?BA�JqXBJ*(2L/XBJBKBAIK�t p L \ A
\ L*KBD Z cITP=@DFL/J�iPTPK^KBDFJBa�Tu= H X^C@= H AIaPDFLPJuR`L H A�� T \WGBV A1i*DFC H AI_hX^D H A�K�i \ TPw*DFJBa GBH TPc�=EDjcIT V D \WGBV A \ AIJh=ETP=EDjL/JBC8L1R
9 � � \ XBc ? \ L H A&c�L \ GBV A��W=@?BT/J	LPX H JBT/DFOPA K^A�C@c H D G =@DFLPJ ��L/X V KWC@X^aPaPAIC@=�t

��X^=�=@?BA H A DFC \ L H A1t � ?BA ��T/a H TPJBa/A \ X V =ED GBV D A H C�T H A
J^LP=�i"DFJ \ L/C@=�D \ GBV A \ A�J*=ETP=@DFL/JBC'L1R 9���� i�T
(*) � GBH L*KBXBc�=NL1R�=@?BA�C@XB( G^H LP( V A \ t&< V =@?^LPXBa/?
=E?BA \ X V =ED G^V DFA H C H A�C@X V =EDFJBauR H L \ � � c�TPJ ( A�T/KBKBA�K =EL�=@?BA
GBH A�O*DjL/XBC'A�C@=ED \ TP=EA�C X^C@A�KUDFJ =E?BAsL/(�� A�c�=EDFOPA�R`XBJBc�=EDFLPJ�i \ L/C@=NTPXB=E?BL H C�CEXBaPa/A�C@='CEL V O*DjJ^aWTWCEA G T H TP=EA V A�TPCE=
C@_*XBT H A G^H LP( V A \ J 5 2GK;=ELsa/A�= Tu( A�=@=EA H T GBGBH L��BD \ TP=EDjL/J�L1R�=E?BA�� = H XBA�� � TPa H TPJBa/A \ X V =@D GBV DFA H CIt

SUA �&D VFV*H A�=EX H J�=EL'=@?BA�CEA c�L/JBC@DFKBA H TP=EDFLPJBC �&?^A�J ��A"KBA�CEc H DF( A =E?BA&C@XB( GBH L/( V A \ �"A��&DFC@?u=@L'DFJhO/A�C@=EDFaPTP=EA
C@DFJBcIA
L/X H DFJ*=@A�J*=@DFL/J DFCsJ^LP=u=@LUC@X H OPAI) T VFV =@?BA G LPCEC@DF( V A	O1T H DFT/=@DFLPJBC H A�_*XBD H AIK =@L \ T/wPA 9 � � ��L H wUDFJ
GBH TPc�=EDjcIA�(^XB= H TP=E?BA H =@LuDjJ^KBDFc�TP=EA&?BL��qTsKBD$��A H AIJh="C@X^( GBH L/( V A \ KBL*A�C"T��"T1) �&DF=@?�CEL \ A&L1R�=@?^A KBD RWc�X V =EDjAIC
� X^Jh( LPX^JBKBA�K G^H LP( V A \ i*DjJ^TPc�c�X H TP=EANR`A�TPCEDF( V A�CEA�=�i G L*L H&\ X V =@D GBV DFA H C � �&?BD V A�cILPJ*OPA H aPDFJBa�R`TPCE=@A H t

� 8�� � @ � < > ��� D � � > � > � J�	9E ��@�DFE �

SUA�?BT1O/A�KBA�CEc H DF( A�KWCEL \ A;L]R2=@?^A GBH LP( V A \ C�T/C@C@L*c�DFT/=@A�K �&DF=@?u=@?BA"_*XBTPK H TP=EDjc GBH L/a H T \ XBC@AIKsDFJ�= H TPK^Dj=EDFLPJBT V
9 � �"tP< R`=@A H =@?BAIC@A J^A�aPT/=@DFOPA"c�LPJ^C@DFKBA H TP=@DFL/JBC�i*=@L \ L/=@DFO1TP=EA G LPC@DF=EDjO/A V )'=@?BA H A GBV TPc�A \ A�J*=8C@XB( GBH L/( V A \ =@?BT/=
R`L H@\ CN=@?BA (BTPCEDFC�L1R&LPX H�H A�c�X H C@DFO/AWT V a/L H DF=E? \ i ��A�JBL�� c�L/JBC@DFKBA H � T1) V L H A�� G TPJBCEDjL/JBC�DFJ H A V TP=EDFLPJ �&Dj=E?
D A �&=@LPJ 5 C \ A�=@?^LhK t

SUA H A�cIT VFV =E?BTP= =@?BA � �qCEXB( GBH LP( V A \ DFC�XBCEA�KWDFJ�=@?^A:9 � �qT GBG^H LPT/c ?�(2A�cITPXBCEA�DF=�D \ GBV DjcIDj= V ) GBH L*KBXBcIA�C
T DNA �&=@L/J C@=EA G R`L H T C@)*C@=EA \ L]R AI_hX^TP=@DFL/JBC KBAIC@c H Dj(^DjJ^aW=@?^A Z2H C@= � L H KBA H c�L/JBKBDF=@DFL/JBC�t:DNA �&=@L/J 5 C \ A�=@?BL*K
R`L H C@L V OhDFJBa � � ��� � 2�cITPJ ( AsO*DFA �"A�K T/C�T/J	A�� G TPJBCEDFLPJ L1R�=@?BA�R`XBJ^c�=@DFLPJ � =EL Z2H C@= L H KBA H T H L/XBJBK!� � ��	 i
DYt A1tFi

� � � � � � � � � � 	 � � � � � � � ��	 � # ����� � # � � �
�&?BDFc ?	DjC&=E?BA�J	= H XBJBc�T/=@A�K =@L GBH LhK^XBc�A�=E?BA V DFJBA�T H C@)*CE=@A \
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C@L V OPA�K R`L H #*t � ?^A�JBA��B= DF=EA H T/=@AuDjC&=E?BA�J L/(B=@T/DFJBA�K	(*) � � � � � 	 � � � � 	 � #*i2T/JBK	=@?BA GBH L*c�AIC@C'DFC H A G A�TP=EA�K
XBJ*=@D V c�L/J*OPA H aPA�JBcIA1t
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p =EA ��T H = J 0-5QKQt � JW=@?^A LPJ^A�� K^D \ A�JBCEDjL/JBT V c�TPCEA1iB=@?BANC@D \WG^V AIC@=�A��B=EA�JBC@DFL/J
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L H KBA H A�� G TPJBCEDFLPJWL]R � i

� � � � � 	 � � � � � � � ��	 � # � k
. � � � � �

� � 	 ��# � � 2��
�&?BDFc ?	DjC&=E?BA�J	C@L V OPA�K	=@L�)*DFA V K

# � � � � � � ��	 � ��� J � � � � � � 	 � K � �%. � � � � ��	 ��� � � � � � � ��	 �
� � � � � � � 	 � �

(*)q=@?BA _*XBTPK H TP=EDjcfR`L HE\ X V TBt � ?BA = �"L G LPCEC@DF( V A6CEL V XB=EDjL/JBCuR`L H # T H A =E?BA�J DFJhO/A�C@=EDFaPTP=EA�K CEA G T H TP=EA V )Pt
� ?BDFC&T G^GBH L/TPc ? c�L/JhO/A H a/A�CNR`TPCE=@A H =@?BT/J	=@?BA Z H C@= � L H KBA H DNA �&=@L/J 5 C \ A�=@?BL*K � T/C@CEX \ DFJBau=@?BT/= =E?BA�C@AIc�LPJBK
KBA H DFO1TP=@DFO/A�KBL*A�C JBLP=8O1TPJ^DjCE? � t � R �"A"R`L H aPA�=�R`L H T \ L \ A�J*=�=@?BT/=;=E?BA H A&DjC JBL'C@D \WGBV A8_*XBTPK H TP=EDFc�R`L H@\ X V T&=EL
C@L V OPANR`L H #uDjJ =@?BA'c�T/C@A �&?^A H A�DF= V DjAIC&DjJ T�C G T/c�A'L1R�KBD \ AIJBC@DFLPJ�a H A�T/=@A H =E?BTPJ	L/JBA1i �"A'c�TPJ	JBAIOPA H =@?BA V A�CEC
C@?^L���DFJWT�O/A H ) aPA�J^A H T V R`T/C@?BDFLPJ =@?BDFC"R`T/C@=EA H c�L/J*OPA H aPA�JBcIA1t

p T1)W=E?BTP=�� � DFC&T H L*L/=&L1R � � � � � 2 t ��AI= =@?^A�A H@H L H TP=&C@=EA G � ( A
� � � 	 � � � � � � � 	 TPJBK V A�=����. �-� � ��	 �
( AsT = H X^JBc�TP=EA�K � T1) V L H A�� G TPJ^C@DFLPJ�i�T H LPX^JBK � � ��	 i�L]R�=@?BA�R`XBJ^c�=@DFLPJ � . � ��� t��BL H A��BT \WGBV A1i D R�� ��.*i�=@?BA
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