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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^aL/=@?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=EAcILPJBA1t � ?^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 Ak]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 Ak]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 Ak]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�=@?^ACET \ 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^acILPJ*=@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
.*t kO1qd"L H@H AIC G LPJBKBDFJBa	=EL " � T \WGBV A?.*t/5 tC5 i�=@?BAuKBT H wPA H'V DFJBA�C'DFJBKBDFc�T/=@Au=@?BA�= H XBCE=�� H A�a/DjL/JBC�t � ?BA

L G =@D \ T V C@L V X^=@DFLPJ�i����1i�DjC \ T H wPAIK (*) TWCE=@T H i;T/JBK =E?BA�C@A \ DFKBA Z JBDF=EA H A V T��BTP=EDjL/J�i����]i�(*)
T c�D H c V A1t � ?BA V DFJBA	��
�� � 2 DFC�=E?BA J*X VFV C G T/c�A	L1R�=E?BA�UNA�C@CEDjT/J L1R'=@?BA ��TPa H T/JBaPA�T/J
T/JBK����� �
2�DFCN=@?BA V DjJ^A�T H c�L \ (BDFJBT/=@DFLPJ L1R�=E?BAu= H X^C@=�� H AIaPDFLPJBC�aPDFOPA�J	(*) =E?BAsL G =@D \ T V
\ X V =ED G^V DFA H O/A�c�=@L H � � 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�3�5

1*t k � =EA H T/=@DFLPJBC�L1R 9 � � L/J " � T \WGBV A 1 t k1t/.�R H L \ DFJBDF=@DFT V�G LPDFJ*= ���� k���� =ELL G =@D \ T V CEL V XB=EDjL/J
�"2�� n 2/nBk:2�� n-2Pn^k���� i �&Dj=E?	XBJBDF=&C@=EA G � V AIJBaP=E?BC T/=�A�O/A H )	DF=@A H TP=EDFLPJ�tut�t't't�t�t�t't�t't't't�t't;5-F

1*t/. � DjJ^A�T H T/JBKW_*XBT/K H T/=@DFc'T GBGBH L��BD \ TP=EDjL/JBC8L1R�=@?^A�cILPJ*OPA�� R`XBJBcI=@DFLPJ�� ������T/=�� � k��/5*t>t't;0 3
1*t/1=DNX VFV C G TPcIA�� H A�C@= H DFc�=EA�K6CE=@A G 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't n-1
1*t43 � =EA H T/=@DFLPJBC L1R 9 � �qLPJ " �BT \ GBV A 1 t n t k1i�R H L \ DFJBDF=@DFT V*G LPDFJ*= � ��! � ��� t8< C"=@?BA Z H C@="DF=@A H TP=EDjL/J

KBA \ LPJ^C@= H TP=EA�C�i =@?BA'KBD H AIc�=@DFLPJ	a/DjO/A�JW(*) =@?BA� � C@XB( GBH L/( V A \ cITPJ ( A G L*L H t t�t't't't�t't;F^k
1*t/5 � =EA H T/=@DFLPJBC&L]R�9 � ��� LPJ	=@?^A�CET \ A A��BT \ GBV A1t � ?BA�?BL H DFg�LPJ*=ET V C@cIT V A'DjC&c ?BT/JBaPAIK=EL�?BDFaP?��

V DFaP?*=�=E?BA�O1T V XBANL1R8=@?BA�K^D H A�c�=EDjL/J GBH L1O*DFKBA�K	(*)�=@?BA ����� C@XB( G^H LP( V A \ tWt�t�t't�t't't't�t't;F^k
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< CNDFJh= H L*KBXBcI=@DFLPJ =EL�LPX H ��L H w	=@L��"T H KBC&TWa/A�JBA H T V JBL/J V DjJ^A�T H&GBH LPa H T \ C@L V OPA H i �"A�c�L/JBC@DFKBA H =@?^A � H X^C@=��
�&AIaPDFLPJ p XB( GBH LP( V A \ ih?^A H A�T]R`=@A H 687 9 i2K^A�C@c H DF(2A�K (h)

687 9 \ DjJ���� � ��� � � ��� ��� .�� � � �� � � �"!$# � � �&%&')(+*�
�&?BA H A&' ( DFCs=E?BA-, � K^D \ A�JBCEDjL/JBT V" XBc V DFKBA�T/J C G TPc�A	TPJ^K � DFCsDFJ$. ( =@?BA	C G TPc�A	L1R'C@) \W\ A�= H DFc/,10�,
\ T/= H DjcIA�C�t � ?^DjC GBH LP( V A \ i�TPC �"A VFV T/C�LhcIc�X H@H DFJBaUDFJ DF=@CuL��&J H Dja/?*=sXBJ^KBA H =E?BA	JBT \ A�C/2436587:9<;>=?;A@CB>DE3FD
L H 2G3H587:9<2E9�7>2E94DEDE3HI>= � CEA�A�U L*A HEV/J 1^kLKQiNM H T G A H<J kxnGK�� i&T H DFC@A�C DjJqT/J D \ G L H =@T/J*=�c V TPCECWL1R \ DFJBD \ D[g�TP=EDFLPJ
T V a/L H DF=E? \ C"w*JBL��&J TPC'= H XBCE=�� H A�a/DjL/J6L H H A�C@= H DFc�=@AIK�� CE=@A G \ A�=E?BL*KBC K^A�C@c H DF(2A�K DFJ \ L/C@=&=@A�� =E(2L*L/whCIt � p AIA1i
R`L H A��BT \WG^V A]i � V A�=@c ?BA H)J . 2GKQi ��X^A�J*(2A H aPA HOJ 1PnGKQi?MNA�JBJBDFC&TPJ^K p c ?^JBTP( A VPJ k�3QK;L H �"A H =@C@AIw1TPC J 0GKQt �

e H DFaPDFJBT VjV )�cILPJBCEDjK^A H A�K (*)�� A�OPA�J*( A H a J 1 3QK-DFJ kxl 3 3'TPJ^K b T H _hX^TPKB= J 3 kLK-DFJ�=@?^A c�L/Jh=EA��B=�L]R�JBLPJ V DFJBAIT H
V A�TPCE= CE_hX^T H AIC�T/JBK A�� G T/JBKBA�K X G LPJ (*) �^L H CE)*=@?BA�T/JBK6r'L V XB( J .-.GK�DjJUkml 0 5 �&?^LWc ?BT H TPc�=EA H DFg�AIKUT VFV CE=@T��
=@DFL/JBT H )CEL V XB=EDjL/JBC�i8687 9U?BT/C�J^L��>(2A�AIJUA��B=@A�JBCEDFOPA V ) CE=@XBKBDFA�KUT/JBK T	J*X \ ( A H L]R�T V aPL H DF=@? \ C"c�TPJ C@L V O/A
OPA H )WASRWc�DFA�J*= V ) \ LPC@="DFJBC@=ETPJBcIA�C'L1R;=E?BA GBH LP( V A \ t � p A�A1i R`L H A��BT \ GBV A1i b L HUTA�TPJBK p L H A�JBCEA�J J 3 3QKQi � A�JBK V
TPJ^K�SUL V wPL��&DFc�g J 5PnGKQi p TPJ*=@L/C�TPJBK p L H A�JBCEA�J J 5/lGKQihT/JBK � TPL'TPJBK < J J 0PnGKQt �ue X H DFJ*=@A�J*=EDjL/J�?BA H A DFC�J^LP=�=EL
C@X H@G T/C@C�=E?BA�C@A�C G AIc�DFT V � G X H@G LPCEAsT V a/L H Dj=E? \ C&(^XB= H TP=@?^A H =@L C@?BL�� ?BL��>C@A \ DFKBA Z J^Dj=EA GBH LPa H T \ \ D J^asc�T/J
( A XBCEA�K	TPC"T�R H T \ A ��L H w�( LP=E?W=EL�C@=EXBKB)WJ^LPJ V DFJBA�T H�GBH L/a H T \ C8T/JBKW=EL GBH L*KBXBc�A'OPA H )�C@D \ GBV A�T V a/L H Dj=E? \ C
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C@L V OhDFJBa 687:9 t8SUA�=@?BAIJ a/A�JBA H T V DFg�AW=E?BDFC �"L H w�� Z2H C@=�=@L \ X V =@D GBV As= H XBCE=�� H A�a/DFLPJBC�T/JBK =E?BA�J =EL6a/A�JBA H T V
JBL/J V DjJ^A�T H"GBH L/a H T \ CIt

� ?BA G^H LPa H T \ 687 9 i�T/C�KBA Z J^A�KqTP( L1OPA1i8DFC�T C@D \ GBV D Z A�K	R`L H@\ L1R&T GBH LP( V A \ =@?^TP=uT GBG A�T H CsDFJ =@?BA
\ L*KBA V DFJBa V DF=EA H T/=@X H A�T/C

\ DjJ � � � ��� � � � � ��� .�� � � �� � ��� ���%.
� � �-! # � � �&% ' (+* �
�&?BA H A � DFC G LPCEDj=EDFOPA&KBA Z JBDF=@A1t � ?BA&J^LP=@T/=@DFLPJuXBCEA�KW=E? H L/XBaP?BL/XB=�=E?BDFC �"L H w2i � � 2 � �"! 2�� H A R`A H C�=EL�=@?BA
��#L �&JBA H'G T H =@DFT V L H KBA H T/JBK DFC'XBC@AIK6=ELWDFJBKBDFc�T/=@Au=@?BT/= � DjCNT G LPCEDj=EDFOPAuKBA Z JBDF=EA � G L/C@DF=@DFOPA�C@A \ DjK^A Z JBDF=@A �
\ T/= H D ��t � ?^A G^H LP( V A \ T GBG AIT H C�DFJq=@?^DjC�R`L H@\ �&?BAIJ = ��L c�L \WG A�=@DFJBa LP(�� AIc�=@DFOPAIC \ XBC@=u(2A \ TPJ^TPaPAIK
c�L/JBc�X HEH A�J*= V )/t � R@iBR`L H A��BT \ GBV A1iBT \ T/JhX R`TPc�=EX H DFJBa GBH LhcIA�C@C'?BT/C T \ AITPJWT/JBK	TWO1T H DFTPJBcIA�T GBGBH L�� D \ TP=@AIK
(*)WCEA�c�LPJ^K�� L H KBA H�G L V )*JBL \ DFT VBH A�a H A�C@CEDFLPJBCIi-T/JBK	=@?BA�aPLPT V DFC&=@L \ DFJBD \ DFg�A&=E?BA \ AITPJ �&?^D V A \ TPDFJ*=@T/DFJBDFJBa
=@?^A O1T H DFTPJBc�A&=ELsT G T H =@DFc�X V T H =@T H aPA�="O1T V XBA]ih=E?BA T/(2L1O/A \ L*KBA V AIJBC@XBAIC�t � p A�A1i*RYL H A��BT \WG^V A]i%$ DFJBJBDFJBa'T/JBK
b )/A H C J n^kLKQt �

� ?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
� �('�' ��T/JBK	=@?BA'C@X^(BC@=EDj=EXB=@DFL/J � �)'�*��,+ � � * � � �&D VFV )*DjA V K

\ DFJ � � �-+�� �.+ �0/� + � . /� � + �21 �� + � +/!1# � �3� � � * � � * �
�&?BA H A /� �4' * � � ' * � i /� �5' * � � � * � �/�)' * � ��T/JBK �&?BA H A	=E?BA V TPCE=s=EA H@\ i61 � �:.�� � � * � � i�DFCuT
c�L/JBC@=ETPJ*=&=@?BT/=&c�TPJ	( A�C@T]R`A V )WJ^A�a V A�c�=EA�K�t

� J�=@?BDFC"c ?BT G =EA H i �"A H AIOhDFA � =@?BA&=E?BA�L H A�=@DFc�T V TPC G A�cI=@C&L1R8687:9 �&Dj=E?BDFJsT�C@A \ DjK^A Z JBDF=@A"R H T \ A �"L H w'T/JBK
C@L V OPA'=@?BA GBH LPa H T \ DjJ	TuC@D \WG^V A]ihCE= H T/DFaP?*=��YR`L H ��T H K �"T1)�=@?BT/=&aPA�JBA H T V DFg�A�CN=@L \ X V =@D GBV A&= H XBC@= H A�a/DFLPJBCIt

798:7 ;=< 	 �
	���?> �A@CB 	 �?@�DFEGD9HIDKJ ��@ML 	NC@��PO

� ?BA Z2H CE=�C@X H@GBH DjCEDFJBaWT/C G A�c�=�L]R =E?BAs= H XBCE=�� H A�a/DFLPJ C@XB( G^H LP( V A \ DFC =E?BTP='=@?^AsCE=@TPJ^KBT H KUJBA�c�A�CEC@T H ) c�LPJBK^D �
=@DFL/JBC�iB=E?BTP= H A�_*XBD H A�=E?BA?U AIC@C@DFT/J L1R8=@?BA � TPa H TPJ^aPA�T/JW=@L�( A G LPCEDj=EDFOPA CEA \ DFKBA Z JBDF=@A'LPJ V )�L/J	T�C@XB(BC G TPcIA1i
KBLNJBLP=�=@A VFV =@?BA"c�L \WGBV A�=EA�C@=EL H )/t � ?BA�T/c�=@X^T V JBA�c�AIC@C@T H )uc�LPJ^KBDF=@DFLPJBC�L1R(687 9uT H A�CE= H L/JBaPA H =E?BTPJ�A�� G A�cI=@A�K�t
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< C ��A �&D VFV C@AIA1i�=@?BA�CE=@T/JBKBT H K CEXURWc�DFA�J*=�c�L/JBKBDF=@DFLPJ^C RYL H a V L/(BT V8\ DjJ^D \ T�T H A�T V CEL	JBA�c�A�CEC@T H )/t � ?BDFC�DFC
XBJ*XBCEXBT V C@DFJBcIA1i�DjJ	JBL/J V DFJBA�T HNGBH L/a H T \W\ D JBa^i �"AsT H A�a/A�JBA H T VFV )WC@T/=@DFC Z A�K �&DF=E? V L*c�T V L G =@D \ T V DF=Q) H A�CEX V =@C
TPJ^KcILPJBc�A H JBA�K �&DF=@? a V LP(BT V L G =@D \ T V DF=Q)�LPJ V ) �&?BAIJ �"A�c�L/JBC@DFKBA H c�LPJ*OPA�� GBH LPa H T \ C�t

� L�DFJh= H L*KBXBcIA =@?^DjC"TPC G AIc�=&L1R 687 9 i �"A c V LPCEA V )�RYL VFV L�� b L HUTA T/JBK p L H A�JBCEA�J J 3 3QK�TPJBK A�� GBV DjcIDj= V )�C@=ETP=@A
=@?^A�a V LP(BT V C@XURWc�DFA�J*=&c�L/JBKBDF=@DFL/JBC&TPC&=E?BA�)WT GBGBV )�=@L�687 9 t
� � ,@,@L ��� ��� �����	�
� IADS9���+;
�P; D�� ;A@ ;A2 � � 2 ;>=?5&;��49E;AD 3��4@ 9��>9����6I>2����/% ' (�� D4;�� 3FD��EB
� � � ��� � � � � � �  D��H;
�F3HIA=?;>2G3!�FB�" �
�� � �� � � � # � � � 2  #�EI%$ � @ 9&$/94=��6;>2G3!�FB�" �
� � � ��� � ! 2  �D�� 2 9G= 7
�' 94=?9E5 DS9��EI>=�5%( I>2E5�9G2)"+*
, +9-�>9����6I>2 ���/3FD.��+9G= I � � 3�$/;>@��4I>2 687:9/*%0�I>2 9EI1� 9G2 � 3 � � � � ����� � 2 � ��+9G=����/3FD-�' 9 � = 3!2 � 93$)3F= 3�$)3�489G25*
6 ��!I! ��7 p DFJBc�A��"A&?BT1OPA � ����� ! 2 i ��A \ T1)'c�LPJBCEDFKBA H =E?BA&c�LPJ*O/A�� G^H LPa H T \ \ DFJ � � � � � ������� � � .:� ��� �/t
�"A�c�TPX^C@A � � C@T/=@DFC Z A�C � � � ����� � � � � �mi*=@?^A C@X RWc�DFA�J*=�c�LPJ^KBDF=@DFLPJBC R`L H T/JsX^JBc�LPJ^C@= H TPDFJBA�K \ DFJBD \ D[g�TP=EDFLPJ
T H A \ A�=It � ?BA H A R`L H A1i R`L H TPJ*)	�&%-' ( i �"A'?BT1OPA

� � � � � ��� � �)� .�� � � � � �� � � � ����� � � �%.�� � � �
8�9 � � ��� � ��� � � � � � � � � � ��� �� � �
8�9 � � � � � � � ����� � �� � �� ��� � � � ��� �

��D H C@=Ii�D[R � � 2*i�=E?BA�J ��A ?BT1OPA/� � � � � � � � � ��T/JBK �"AWcILPJBc V XBK^AW=@?^TP= � � DFC�L G =@D \ T V R`L H 687:9 t�eNJ
=@?^A�LP=@?^A H ?BT/JBK�i8D R �;: 2*i8(*) c�L \ GBV A \ AIJh=ET H Dj=Q)/i �&?BDFc ?6DFC�T/C@CEX \ A�K =@L	?BL V K�i � �� ��� � # �uTPJ^K6T/aPTPDFJ
� � ����� � � ����� R`L H T VjV � � � ! # �mt � ?BA H A R`L H A	���	DFC'L G =ED \ T V RYL H 687:9 t � ?BA Z2H C@=�c V T/D \ DFC'A�CE=@TP( V DFCE?BA�K�t
D L��'iND R � � � ��� � � 2 i =@?BA GBH A�O*DjL/XBCWK^A H DFO1TP=EDFLPJqc�TPJ (2A H A G^H L*KBXBc�AIK �&Dj=E? C@= H DFc�= DjJ^A�_*XBT V DF=Q) T/JBK
XBJBDF_*XBA�J^A�C@CNL1R � � RYL VFV L��&C�t <

SUA C@?^LPX V KqJBLP=EA =@?^TP=W=E?BA L G =@D \ T V Dj=Q) L1R � � R`L H 687:9 D \WG^V DFA�Cu=@?^TP=	� � DFC�T a V LP(BT V&\ DFJBD \ X \ i
T R`A�T/=@X H A	XBC@XBT VFV ) H A�C@A H OPAIK R`L H cILPJ*OPA�� GBH L/a H T \ CIt p DjJ^c�A ��A	?BT1O/AD \ G L/C@A�K JBL6cILPJBKBDF=EDjL/JBC�LPJ =@?BA
LP(���A�c�=@DFO/A�R`XBJ^c�=@DFLPJ i 687 9 DFC'JBL/=�i�DFJ6a/A�JBA H T V i�T c�L/J*OPA�� GBH L/a H T \ t SUAs=E?BA H A�R`L H ACE?BLPX V K JBL/=�A�� G AIc�=
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=@?^A C@X RWc�DFA�J*=�c�L/JBKBDF=@DFL/JBC�=EL�( A JBA�cIA�C@CET H )/t � A�=Iih=E?BDFC H TP=@?^A H C@X HEGBH DFCEDjJ^a H A�CEX V =���T/C�A�CE=@TP( V DFCE?BA�K Z2H CE=�(*)
r'T1) J .�3QKQiBc�L/JBc�X HEH A�J*= V )	(*) p L H AIJBC@A�J J 0-.GKQiBTPJBK	=@?^A�J	(h) J*X \ A H LPXBC"LP=E?BA HNH A�CEA�T H c ?^A H CIt

� ?BA CEX H@GBH DFC@A c�LPJBcIA H JBCIi�L]R�c�LPX H C@A1i'=@?^A J*X \ (2A H L1R�JBA�a/TP=@DFO/AAIDja/A�J*O1T V XBA�C L1R�=@?^A�U A�CEC@DFTPJ i � �
��� � t � ? H L/XBaP?^LPXB=�=E?BDFC �"L H w i8=@L K^A�JBLP=EAW=E?BAWA�DFa/A�J*O1T V XBA�C�L]R TPJ , 0 , \ T/= H D ���Ui �"AWXBCEA ���� ��� �
� � � � � � � ��� � � � ( �Pi �&?BA H A �"A�T/C@CEX \ A'=@?^A�L H KBA H DFJBa � � ! � � !������ ! � ( t

� L�C@D \WG^V D[R`)'=E?BA KBAIOPA V L G^\ A�J*=�i/=@?BA R`L VFV L��&DFJBa c�L H L VjV T H )u=@L�=E?BA�d"L/X H T/Jh= � ��DFC@?^A H�\ DFJ�� \ T � � ?BAIL H A \
?BA VFG C&T/JBK	DFC&XBC@A�K H A G A�TP=EA�K V )/t
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�F3 � 9O943 7�9G=��>;>@ � 9GD�*
6 ��!I! ��7 SUA'T/C@C@X \ A'=@?BA�TP( L1OPA cILPJ*OPA�J*=EDjL/J R`L H =E?BA�L H KBA H DjJ^a�L1R�=@?BA�A�DFaPA�J*O1T V XBAIC&L1R�� T/JBK ��A�DFJ*OPL/wPA
=@?^Afd"L/X H T/J*=�� ��DFCE?BA H � ?BA�L H A \ i�L/JBA R`L HE\ X V TP=@DFL/J6L]R �&?BDFc ? � C@A�A�UNL H J T/JBK��PL/?BJBC@L/J J 1-.GKQi G TPaPA kxn/l��
H AITPKBC

����� � � \ T � � \ DFJ�� � � � �� � �"! �$#� 2�� ��% � � � � � ��� ��� � �&�(' �� � � � � � � ��� � � �&� % ' ( * �
p DFJBc�A�� DFC � , �)� � �QKBD \ A�JBCEDFLPJBT V i/Dj=EC�L H =E?BLPa/LPJBT V c�L \WGBV A \ A�J*=�i*�,+�iBDFC&� � K^D \ A�JBCEDjL/JBT V TPJBK ?BTPC&Tu(BTPCEDFC
� � � � � � ��� � � � � t � ?BDFC�c ?BL/DFc�A�L1R�O/A�c�=EL H C�DjJ =@?^AWd"LPX H TPJ*=�� ��DjCE?BA H'\ DFJ�� \ T � G^H LPa H T \ R`L H c�A�C�=@?BA�DFJBJBA H
\ DFJBD \ DFg�T/=@DFL1J'=@L'(2A&J^LPJBJBAIaPTP=EDFOPA&C@DFJBcIA1iPRYL H T VFV OPA�cI=@L H C ��C@XBc ?�=@?^TP= �-% �&.Qi*(*)�?*) G LP=E?BA�CEDjCIi�� � �� � 2 t
� ?BA H A R`L H A1i������ � � ����� � ��� � � � � ( � 2�TPJ^K/� c�T/J	?BT1OPA'TP= \ L/C@=&� JBA�aPT/=@DFOPA'A�DFa/A�J*O1T V XBA�CIt <

" �B=@A�J^KBDFJBar'T1) J . 3QK�TPJBK p L H A�JBCEA�J J 0-.GKQi ��A�J^L�� c ?BT H TPc�=EA H DFg�Au=@?BA�JBA�c�A�CEC@T H ) c�L/JBKBDF=@DFL/JBC"R`L H ( LP=E?
V L*c�T V T/JBK	a V LP(BT V2\ DFJBD \ TBt�< GBH L*L]R�R`L H =@?BA�a V LP(BT V2\ DjJ^D \ T'c�T/J	(2ANR`L/XBJBK	DFJ � V A�=@c ?BA HOJ .BkLKQt
� � ,@,@L ��� ��� G�
 � � 3FD/;<@ I��E;A@ $)3 =+3�$ � $ I �R687 9 � �' 94= ��+9G2 9&90�A3FD�� D ; $ � @��F3 � @C3H9G2 � � 2�D4;�� 3FD��EB>3F= 7
D��H;
�F36I>=?;A243!� B � �EI1$ � @ 9&$ 9G=��6;>243!� B ;>=�5 �GI>2�1  3!�� � � ��� +;>DO;�� $ IAD � I>=�9O=?9�7�;
�F3��>9O943 7:9G=�� ;A@ � 9%* 
 � � 3FD
;)7A@ I
�E;>@ $O3F=+3 $ � $ � ��+9G= � � ����3FD � IADE3!�F3 � 9 D49�$O3H5�92� =+3��H9%*
6 ��!I! ��7 d"L/JBC@DFKBA H =@?BA � TPa H TPJBa/A�TPJ43�� � � � ��� � � � �/� .�� ���/� �� � � ���1# � ��t SUAsT/C@CEX \ A�?BA H A1i�T/JBK
DFJ	=@?BA'RYL VFV L��&DjJ^aBi*=@?BT/=&=@?BA�DFJ*=@A H DFL H L]R =E?BA�= H XBCE=�� H A�a/DjL/J DFC JBL/J��QA \WG =Q) � p V TP=EA H65 C&c�L/JBKBDF=@DFLPJ�� t � ?BDFC&DFC&T
OPA H ) �"A�TPw TPC@CEX \WG =@DFLPJ�i�A�_*XBDFO1T V AIJh=N=@L&# : 2 t � ?BAuC@=ETPJBK^T H K Z H C@= � L H KBA H JBA�c�AIC@C@T H )Uc�L/JBKBDF=@DFL/JBC')hDFA V K



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� 5

T�OPAIc�=@L H �	TPJBK T�JBLPJ^JBA�aPT/=@DFOPA \ X V =@D GBV DFA H �	CETP=EDjC R`)*DFJBa�c�L \WGBV A \ A�J*=@T H DF=Q)sT/JBK �&?BA H A 2�� � 3 � � � � � �
. � � ��.�����.�� L H � � � ��� � ��� � �mt � ?BA H A R`L H A1i2=E?BA Z H C@="=@? H A�A'c�L/JBKBDF=@DFLPJ^C�L1R�=E?BA V A \ \ T&T H A CETP=@DFC Z A�K�t

D L��'i1=@?^A�CE=@TPJ^KBT H KsCEA�c�LPJ^K�� L H KBA H c�LPJ^KBDF=@DFLPJ � CEA�A1i/R`L H A��BT \ GBV A1i � V A�=@c ?BA H J .BkLK���)*DFA V KBC�� � � � � ���������
2 LPJ =@?BA � ,���k�� � K^D \ A�JBCEDjL/JBT V�GBV TPJBA����$���$% � ��=@T/JBaPAIJh='=EL=E?BA�TPcI=@DFOPAuc�LPJ^C@= H TPDFJ*=�TP='=E?BA�L G =ED \ T V
G LPDFJ*=�t SUA'c�T/J6T/C@C@X \ A'=@?BT/= =E?BAscILPJBCE= H T/DFJh=NDFC TPcI=@DFOPA�CEDFJBc�A1i�D[R�DF=&DFC JBL/=�i�=@?BAIJ � ! 2*i�� � 2�T/JBK �"A
?BT1O/A&T�a V LP(^T VB\ DjJ^D \ X \ (*)s=E?BA XBJ^c�LPJBCE= H TPDFJBA�K L G =ED \ T V DF=Q) c�L/JBKBDF=@DFL/JBC�t � JW=E?BA&TPc�=EDFOPA cILPJBCE= H T/DFJh= c�TPCEA1i
=@?^A H A RYL H A]i�=@?BA U AIC@C@DFT/J�i�(h) d"L H L VFV T H ) k1t k1t/. iB?BTPCNTP= \ LPCE=&LPJBA�J^A�aPT/=@DFOPA�AIDja/A�J*O1T V XBA'c�L H@H AIC G LPJBKBDFJBa	=EL
A�DFaPAIJhO/A�c�=EL H � iB=@?^A V L*c�T V�\ DFJBD \ X \ t

� ?BA H A H A \ TPDFJBC8L/J V )�=EL�C@?^L�� =E?BTP=8=E?BA&C@= H A�JBa/=@?BAIJBA�K	C@A�cILPJBK��QL H KBA H c�L/JBKBDF=@DFL/JsT GBGBV DFA�C8=@L'=@?BANa V LP(^T V
\ DFJBD \ DFg�A H t � L�A�CE=@TP( V DFCE?=E?BA c V T/D \ iPc�L/JBC@DFKBA H"Z2H CE=&=@?BA'c�T/C@A � � ��� # � t � ?BAN=@T/JBaPA�J*= GBV T/JBA DFC"=@?BA�J ' (
TPJ^K �"A'T H A�K^LPJBA1t � R � � ��� # � iB=@?BA�J ��A'c�L/JBC@DFKBA H =@?BA'A�_*XBT V Dj=Q) �Qc�LPJ^C@= H TPDFJBA�K	= H XBCE=�� H A�a/DjL/J GBH L/a H T \

� ����687 9 \ DFJ � � � � � ��� �E� � � .�� � � �� � � � � # � * �
d V A�T HEV )Pi � i L G =@D \ T V R`L H 687 9 ixDFC8T V CEL L G =@D \ T V R`L H =@?BA&A�_*XBT V Dj=Q) �Qc�LPJ^C@= H TPDFJBA�K�O1T H DFT/=@DFLPJ'C@DFJBcIA&=@?BA R`A�T/C@DF( V A
C@AI=&L1R;=E?BA V TP=@=EA H DjC"TuC@= H DFc�=&C@XB(^C@A�=NL1R�=@?^A RYL H@\ A H t
�^L H T VFV �^i*R`A�T/C@DF( V A&R`L H � �6� 687:9-i ��AN=@?BA H A R`L H A�?BT1O/A
� � ��� � � � ��� t � ?BDFC H A V T/=@DFLPJ	A�� G T/JBKBC&=EL

� � � � �%.:� � � � � ��� ��� .�� � � �
�")WC@=ETP=EDjL/JBT H DF=Q)Pi �&?BDFc ??^L V KBC�i�� � � ��� � � � � � T/JBK �"A�c�T/J	C@D \WGBV D[R`)�=EL

� � � � �@. � � � � � ��� ��� � � � � � �%. � � � � � ����� �
8�9 � � � � � � � � � ��� � � � � � � � ��� � � � � � � ��� �

D L��'iBCEDFJBc�A�=E?BA'c�LPJBCE= H TPDFJ*=���T/C�� � � �
# � iBTPJBK-# � � � � � i ��A'c�T/JWRYX H =E?BA H H A�KBXBcIAs=EL

� � � ��� � � � � ��� � � � � ��� � 2��



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� 0

� ?BDFC&DFC&A�JBL/XBaP?	=@L�cILPJBc V XBK^A�=@?BT/= � � ���WDFC G LPCEDj=EDFOPA'C@A \ DFKBA Z JBDF=EA1t � LuOPA H D RY)W=@?^A�c V TPD \ i/c�LPJBCEDFKBA H T/J
T H (BDF= H T H ) OPAIc�=@L H +�%$' ( t � R + DFC'L H =@?BL/aPL/JBT V =EL��i8=@?BAIJU(h) =@?BA C@=@T/JBKBT H KUC@AIc�LPJBK � L H KBA H c�L/JBKBDF=@DFLPJ i
C@DFJBcIA �	DFCNL G =ED \ T V i ��A�?^T1OPA+ � � � � ��� �,+�� 2 t � R6+ DjCNJBLP=&L H =E?BLPa/LPJBT V =@L���i DF= c�T/J (2A � H DF=@=EA�J R H L \
= �"LWRYA�TPCEDj( V A�O/A�c�=EL H C �6T/JBK �4TPC�+ � � � � � ��� i�R`L H C@L \ AuC@c�T V T H�� t � ?BDFC'R`L VjV L��&C R H L \ =@?^A�XBJBDF_*XBA
c�L/JBC@= H TPDFJ*=�L]R � ��� 687:9�� � ?^A�OPA�c�=EL H � ��T/C H A�C@= H DFc�=EA�KqDjJ DE3'4Q9'=@L	=@?^A H TPK^DjX^C�L]R =E?BA�(BT VjV i�(^XB='JBLP='DFJ
5>3 2 9���� 3HIA=Bt;SUA'JBL�� KBA H DFO/A�=@?BA H A�_*XBD H A�K DFJBAI_hX^T V DF=Q)Pi

+ � � � � ��� � + � � � � � ��� � � � � ��� � � � � � ���
� � � � � � ��� � � � � ����� � � � ���
� 2��

TPJ^K �"A'c�LPJ^c V XBKBA'=@?BT/= � � ���WDFC G L/C@DF=@DFO/A�CEA \ DFKBA Z JBDF=@A1t <
SUA�=@?^A H A RYL H A"?BT1O/A1imR`L H 687 9 ixTNc�L \ GBV A�=@A8c ?BT H TPc�=EA H DFg�T/=@DFLPJ�L1R2( LP=E? V LhcIT V T/JBK'a V LP(^T V C@L V XB=@DFLPJ^C�t � ?BA

_*XBA�CE=@DFLPJ	T H DFC@A�C&JBL�� L1R8=@?BA'A��BDFC@=EA�JBc�AuL1R8C@XBc ? V L*c�T V iBJBL/J�� a V LP(BT V C@L V X^=@DFLPJBC&L]R 687 9 T/JBKWL]R;=@?^A�D H A��-AIc�=
LPJ�T/J*)sT V a/L H Dj=E? \ t � ?BA A�� DFCE=@A�JBcIA�_*XBAIC@=@DFL/J ��T/C�TPJBC ��A H A�K (h) b T H =@DFJBAIg J 3 .GK�KBD H A�cI= V )�R H L \ =E?BA GBH D \ T V
GBH LP( V A \ tsSUA �&D VFV8H A�O*DFA � =@?BDFC H AIC@X V =�DFJ =@?BA�JBA�� ='c ?BT G =@A H tW<&=�=E?BDFC G LPDFJ*=�i ��AuT H A \ L H A�c�L/JBc�A H JBA�K
�&DF=@? c�L \ GBV A�=@DFJBa L/X H DjJ*O/A�C@=EDja/TP=EDjL/JUL1RR687:9 i�R`L H �&?BDFc ? �"A	JBA�A�Kq=@?^AK^XBT V&GBH LPa H T \ t � JBc�DFKBA�J*=@T VFV )/i
KBA�O/A V L G DFJBau=@?^DjC&K^XBT V �&D VFV T V C@LuA�� GBV TPDFJBC��&?*)�687 9 ( A�?BT1O/A�C T/C&Tsc�L/J*OPA�� GBH L/a H T \ t

798�� � 	�� �
	9E��K> 	9E �A> N 	�� 	 ��@�DFE

� ?BAuc�L \ GBV A�=@A'c ?BT H TPcI=@A H DjgITP=@DFL/J6L]R�L G =ED \ T V DF=Q) �&Dj=E? DFKBA�J*=@DFc�T V JBA�c�A�CEC@T H ) TPJBK CEXURWc�DFA�J*='c�LPJ^KBDF=@DFLPJBCNDFC
C@L \ A �&?^TP="C@X HEGBH DFC@DFJBa TPC?687 9 DjC&J^LP=�i DFJa/A�JBA H T V i2T�cILPJ*OPA�� GBH LPa H T \ t � ?^A H A�T/C@L/J	R`L H =E?BDFC&R`L H =EXBJBTP=EA
c�L/DjJ^c�DFKBA�JBc�A �"TPCNXBJBc�L1O/A H AIK6(*) p =EA H J TPJ^K SUL V wPL��&DFc�g J 0�3QK�� � ?^A 687:9 � � T ?BDFKBKBA�J c�L/JhO/A�� GBH LPa H T \
=@L �&?^Djc ?�iB=E?BA H A R`L H A1i�C@= H LPJ^a�KBXBT V DF=Q)�T G^GBV DjAIC�t

� LWC@D \ GBV D RY)�=@?BAuR`L VFV L��&DFJBauKBA�O/A V L GB\ A�J*= T/JBK G^H L1O*DFKBAsT R`L HE\ L1R?687:9 ( A�=@=EA H C@XBDF=@AIK6=ELT/JBT V )*C@DFCIi
�"AcILPJBCEDjK^A H TPJqL H =@?BL/aPL/JBT V"H L/=@TP=EDFLPJ L]R�=E?BA C G TPc�A	L1R'=@?BA GBH L/( V A \ t � ?^DjCIi�L]R�c�L/X H CEA1i DFCsJ^LP=�KBL/JBA
J*X \ A H DFc�T VFV ) �&?BD V ANC@L V O*DFJBaE687:9 t � =&DFC&XBCEA�K	LPJ V ) =@LuA�� GBV DjcITP=@A'=E?BA�( A�?BT1O*DFL H t

p DFJBc�A � DFC;CE) \W\ AI= H DFc1i��"A�cITPJ Z JBKuT'C G A�c�= H T V K^A�c�L \ G L/C@DF=@DFL/J � � ���
	-� i �&?BA H A � DFC;L H =E?BLPa/LPJBT V



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� n

TPJ^K 	 DFC'T KBDFT/aPLPJ^T V8\ T/= H D$�	L1R A�DFaPAIJhO1T V XBA�C'DYt A]tji 	 � 	 � 1�� � ��� � � ��t SUA�JBL�� K^A Z JBA + � ��� � T/JBK
� � � � �N=EL�aPA�=?687 9 DFJW=E?BA'R`L VFV L��&DFJBaNR`L H@\ �

687 9 \ DFJ � � � ��� �.+ � 	9+��%. � � + �� + � +/! # � � +)%-'O( * �
� ?BA���T/a H TPJBa/A�TPJ	L1R8=@?BDFC"R`L H@\ X V T/=@DFLPJuL1R 687:9 DjC

3��-+ � ��� � + � 	9+ � . � � + � ��-+ � +�� # � � �
D L��'iB(*) \ T��BD \ DFg�DFJBa =E?BA�KBX^T V R`XBJ^c�=@DFLPJ^T V


�����"� � \ DFJ � 3��-+�� ��� �� +O% ')(+* �
�"A�cITPJ	KBA H DjO/A�=@?^A � TPa H TPJ^aPA�T/JWKBXBT V�GBH LPa H T \ i


 � � \ T � � 
�� � � �� ��� 2 *
� \ T � � \ DFJ�� + � 	9+�� . � � + � ��-+ � +�� # � � ! +/%&')(�� �� ��� 2 *
� \ T � � \ DFJ � + � � 	 � ��� � + � . � � +�� � # � ! +/%&')( � �� ��� 2 * �

� ?BA�DFJBJ^A H&\ DFJBD \ D[g�TP=EDFLPJ \ XBC@="(2A�(2L/XBJBKBA�K i-T/C?687:9 ?BTPCNTPJ	L G =@D \ T V CEL V XB=@DFL/J�t � ?BA H A�DFC&=@?BA H A R`L H AuT
?BDFKBKBAIJCEA \ DFKBA Z JBDF=@A'c�L/JBC@= H TPDFJ*=�i �&?^Djc ? �"A�cITPJ \ T/wPA A�� G^V DFc�DF=IiB=@LuaPA�=


 � � \ T �N� \ DFJ�� + � � 	 � �����,+��%. � � +�� � # � ! +)%-' ( � �� 	 � ��� ! 2�� ��� 2+* �
p DFJBc�A�=E?BAWDFJBJ^A H XBJBcILPJBCE= H T/DFJBA�K \ DFJBD \ DjgITP=@DFL1J \ XBCE=�CETP=EDjC R`) C@=@T/=@DFLPJ^T H DF=Q)/i � 	 � ��� � + � � � i ��A�c�T/J
� H DF=EA�TPJ L G =ED \ T V C@L V XB=EDFLPJ + DFJ6=EA H@\ C�L1R �UT/C + � � � � 	 � ��� � * � i �&?BA H A ��� � * DjC'T/Jh) aPA�JBA H T V DFg�A�K
� .�� �QDFJhO/A H CEA1t

SUA�CET1)s=E?BTP= � * DjC8T � .�� �QDFJhO/A H CEA�L]R ��iPDFJs=E?BA \ T/JBJBA H L]R �"A�J�� � C H TPA V TPJBKWr H A�O*D VFV A J 3QKQiPD[R�DF=;CETP=EDjC Z A�C
=@?^A�CEA�c�L/JBK ��A�J H LPC@AuA�_*XBT/=@DFLPJ�i � * � � * � � * �



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� F

� = DFC&DFJ*=@A H A�C@=EDjJ^aBi�TPJBK	XBCEA R`X V i =@?BT/= TPJ*)���.�� �QDFJ*OPA H C@A GBH L*KBXBc�A�C'=E?BA�C@T \ ANL G =ED \ T V O1T V XBA1t � LsO/A H D[R`)
=@?^DjC&c V T/D \ iPc�L/JBC@DFKBA H =@?^A�L/(�� A�c�=EDFOPA'R`X^JBc�=@DFL/J�iBA�O1T V XBT/=@A�K	T/=�T/JL G =@D \ T V CEL V XB=@DFL/J�i


������� + �� � 	 � ��� �,+ � �%. � � + � � �+# �
� � � � 	 � ��� � * � 	 � ����� � 	 � ��� � * � � . � � � 	 � ����� * � � � # �
� � � � � 	 � ����� * � � �+# � �

D L��'i�TPC � % � � 	 � ��� ��� =E?BA�C@=ETP=EDjL/JBT H DF=Q)AI_hX^TP=@DFL/JUDjC'c�L/JBC@DFCE=@A�J*= ��i�TPJ L H =@?BL/aPLPJ^T V8GBH L�� A�c�=EDjL/JUL1R �
LPJ*=ELs=E?BDFC H TPJ^aPA �&D VjV J^LP=&T���A�c�=NDF=�i�� DYt A1tFi ������� �����
	 � � � �"TPJBK


�� � � � � � � �������� �����
	�	 � 	�� ����� * ������� ������	 � � �+# � �
�&?BDFc ?�iB(*)W=E?BA � .�� � DFJ*OPA H C@A GBH L G A H =Q)/i2)*DFA V KBCIi


����� � � � � � 	 � ������� � � � # � �
�&?BA H A ��� � � DFJBK^DjcITP=@AIC&=@?BA b LhL H A�� ��A�J H LPC@AuDFJ*OPA H C@A1t � p A�A��"A�J�� � C H T/A V TPJBK r H A�O*D VjV A J 3QKQi G T/aPA�n 2 t � p DFJBc�A
=@?^AL G =@D \ T V L/(�� A�c�=EDjO/A	O1T V XBAWDFCu=@?BA H A R`L H A DFJBK^A G AIJBKBA�J*=WL]R�=E?BA	c ?^LPDFc�A	L1R'DjJ*O/A H CEA1i���A	c�T/J � H DF=EAT/J
A�� GBV DFc�DF=�K^XBT V�GBH L/a H T \ i

MNXBT V 687 9 
 � � \ T�� ��
����� � � � � � 	 � ��� ��� � � � # � �� 	 � ��� ! 2�� ��� 2+*
� \ T�� ��
����� � (� .� �

� � �.��.?� � � �+# � �� 	 � ��� ! 2�� ��� 2+* �
� H L \ =@?BDFC&A�� GBV DFc�DF=�K^XBT V i p =EA H J T/JBK	SUL V wPL��&DFc�g J 0 3QK�KBA H DFO/A�=@?BANR`L VFV L��&DFJBa'CEX H@GBH DFC@DFJBa H AIC@X V =�t
� � ,@,@L ��� < � �  � � 2 IA= 7$5 � ;>@C3��FB�" , +9 5 � ;>@�I � � 3�$/;>@ � ;A@ � 9<3 D ;����6;>3F=?9E5 ;>=?5 3FD-9 2 � ;>@ �HI;�' 9 � 243�$/;>@
I � �F3 $ ;A@ �>;>@ � 9%*



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� l

6 ��!I! ��7 �") �"A�T/w ��TPa H T/JBaPA�T/J	KBXBT V DF=Q)/i

� � � \ DjJ � � �-+�� � + � 	9+�� . � � + �� + � +O! # � *
� 
 � � \ T�� � 
����� � (� .� �

� � �.� .�� � � � # � �� 	 � ��� ! 2�� ��� 2 * �
� H L \ =@?BA&T/(2L1O/A�RYL H@\ X V T/=@DFLPJNL1R�=@?BA&K^XBT V iP=E?BA&(2AI?BT1O*DjL H L1R =@?BANKBXBT V R`X^JBc�=@DFL/JBT V 
������LPJu=@?BA&K^L \ T/DFJ�L1R
DFJ*=@A H A�C@=Ii-J^T \ A V ) � � \ T���� 2���� � � � 	 � �Pi�DFC&T GBG T H AIJh=It SUA Z2H CE= CE?BL���=E?BTP=N=@?BA�L G =ED \ X \ DFCNTP=@=ETPDFJBA�K t
��AI= � (2Au=@?^AsDFJBKBA��fCEA�=�L]R AIDja/A�J*O1T V XBA�CNA�_*XBT V =ELW=@?^AsC \ T VFV A�CE=�i2DYt A1tFi���� � � � � . � � � � 	 � �Ptsd"L/JBC@DFKBA H

�����8R H L \ � � � � 	 �"=EL � iBT V T H aPA H CEA�= =E?BTPJ	=@?^A'R`A�T/C@DF( V A H A�aPDFLPJ i

V D \��� � 
������� � �
V D \����� * � � ��� 	 
������� � � � � D[R � . #� 2�R`L H C@L \ A � % � �

Z JBDF=@A]i D[R � .�� 2�R`L H T VFV � % �^t
� ?BA'KBXBT V LP(�� AIc�=@DFOPA'=E?BA�J�i D R�DF="?BTPC&TuKBDFC@cILPJ*=@DFJ*XBDF=Q)�TP= � � � iBDFC&c�L*A H c�DFO/A�TPJBK TP=E=@TPDFJBC"DF=@C \ T��BD \ X \ t � R
DF= ?BT/C'JBLWKBDFCEc�LPJ*=@DFJ*XBDF=Q)/i2=@?^A \ T��BD \ X \ DFC'T V C@L TP=E=@TPDFJBAIK�i�A�DF=@?BA H T/=�T C@=ETP=@DFL/JBT H ) G LPDFJ*= � � : � � � DFJ
=@?^A�CEL��Qc�T VFV A�K	A�T/C@)W?^T H K � c�T/C@A1i�L H TP= � � � � � � DFJW=@?^A�?BT H K	C@XB(��Qc�T/C@A�L]R;=@?^A�?BT H K��Qc�TPCEA1t

SUA'JBL�� KBD$��A H A�J*=EDjT/=@A 
 =EL�DjJ*O/A�C@=EDja/TP=EA =@?^A�L G =ED \ T V LP(�� A�cI=@DFOPA�O1T V XBA1t � ?BA'KBD RWc�X V =Q) V DjAIC&DjJ	KBD$��A H �
A�J*=@DFT/=@DFJBau=@?BA�DFJ*OPA H C@A]t � ?BA'RYL VFV L��&DjJ^a�= H T/JBCQR`L H@\ TP=@DFL/J�DjC&?^A VFG R`X V t#�&AIc�T VFV =@?^TP= � 	 � ��� � + � � � � t�SUA
c�T/JWKBD$��A H A�J*=EDjT/=@A �&Dj=E? H A�C G A�c�=N=@L � =@LuaPAI=6+ � � � 	
� �����,+ �� � 2�TPJBK�=E?BA�J H A � H DF=EA�=E?BA K^XBT V LP(�� AIc�=@DFOPA
TPC


����� � + �� � 	 � ����� � 	 � ����� � � � �+# � �.+ �� � � � # � �
SUA cITPJ JBL�� LP(B=ETPDFJW=E?BA Z2H C@=&KBA H DFO1TP=@DFO/A1i


 � � � � � � � + �� � # � � � � � � 	 � ������� +	� � # �
� + �� � 	 � ����� � 	 � ��� � � + � � # �
� + �� + � � # � �

d"LPJ^C@DFKBA H =E?BA&c�T/C@A �&?^A H ANL G =ED \ T V DF=Q)&DFC�TP=E=@TPDFJBAIKsT/=�T'C@=@T/=@DFLPJ^T H ) G LPDFJ*=;L]R 
 iPT/C;DFJ " �BT \WGBV A k]tC1 t/.*t�SUA



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�2

\ XBCE=�?BT1OPA�+ �� + � ��# � � 2*i��&?BDFc ?�D \WG^V DFA�C�=E?BTP=0+ � DjC�LPJ�=E?BA"(2L/XBJBKBT H )'L1R2=E?BA"= H X^C@=�� H AIaPDFLPJuTPJBK�=@?BA H A R`L H A
R`A�T/C@DF( V A1t � ?BA CEA�c�L/JBK	c�TPCEA1i �&?BA H A�=E?BA \ T��BD \ X \ LhcIc�X H C&T/=�=@?^A V A RY=�L1R � � � � 	 � iBTPC"DFJ " �BT \ GBV A�k]tC1 t k1i
)*DFA V KBC � � � 2*i8TPJBK 
 � ����� �=+ �� + � �$# ��� 2 t � ?^DjC'T/aPTPDFJ D \WGBV DFA�C"R`A�T/C@DF(BD V DF=Q)WRYL H =E?BA�c�L HEH A�C G L/JBKBDFJBa
GBH D \ T V OPA�c�=EL H t � J =@?^A V TPCE=�i�?^T H K ?BT H K��Qc�TPCEA1i8TPC'DFJ " �BT \WGBV A�k1t/1*t/1 iP+	� DFC�CE= H DjcI= V ) RYA�TPCEDj( V A�TPJBK C@DFJBc�A
=@?^A UNA�C@CEDjT/J6L]R ��T/a H TPJBa/A�TPJ DFCNC@DFJBaPX V T H i �"Asc�T/J TPK^K6=EL +	�T	O/A�c�=@L H �+-% � � 	 � � � � �NTPJBK \ L1OPA'=EL
=@?^A�( LPX^JBKBT H )WL]R =E?BA'= H XBC@= � H A�aPDFLPJ t

� JWA�T/c ?Wc�T/C@A1i�+ � � L H =E?BA H A�C@X V =EDjJ^aK+ � �.+ � � �+ � DFC8R`A�T/C@DF( V A&R`L H =@?^A GBH D \ T V T/JBK � � � + �� + � �-# ��� � 2 i
�&?BDFc ?	)hDFA V KBC


 � � 
��� � � � 3��-+	� � � � � �.+ �� 	9+	� � . � � +	� � \ DFJ��M+ � 	9+��%. � � +�� �
� � �
� ?BDFC H A�OPA H C@AIC�=@?BA �"A�TPw	KBXBT V Dj=Q) DFJBA�_*XBT V DF=Q)/t SUA'=E?BA H A�R`L H A�?BT1OPA�AI_hX^T V DF=Q)WTPJ^K�i�TP= L G =@D \ T V DF=Q)�R`L H =@?BA
KBXBT V iB=@?BA'c�L H@H AIC G LPJBKBDFJBa GBH D \ T V O1T H DFT/( V A1ih( A�DFJBauR`AITPC@DF( V A1i \ X^C@="(2A'L G =@D \ T V t <

798�� ; N 	�� ��@�� � 	 �?@CD E D9H @ME ��� 	9E ��> �

�"A R`L H A �"A A \ (^T H w�LPJ�C@L V XB=@DFLPJ \ A�=@?^LhK^C�RYL H 687 9 ihDF=�DFC�DFJBCE= H XBc�=@DFO/A =@L V L*L/w�TP="C@L \ A"A��BT \WG^V AIC�t�r'DFOPA�J
=@?^A6CE= H L/JBaqKBXBT V DF=Q) L1Rs=E?BA G^H LP( V A \ i&(2L/=@? =E?BA GBH D \ T V TPJBK KBXBT V T H A A�J V DFaP?*=@A�J^DjJ^aBt � J =@?BA XBCEXBT V
=@T �BLPJBL \ )L]R 687 9 i ��A�KBDFCE=@DFJBaPX^DjCE?U=@? H A�AWcITPC@AIC�i \ LPCE=�AITPC@D V ) XBJBKBA H C@=ELhL*K4R H L \ =E?BA�KBXBT V L/(�� A�c�=EDFOPA1i
A�� GBH A�C@CEA�K6T/C


����� � (� .� �
� � �.� . � � � � # � �

< C �"AW?^T1OPAWCEA�A�J�i&=E?BDFCuR`XBJBc�=EDFLPJ DFC ��A VjV �Q(2AI?BT1OPA�K A��Bc�A G =Ii G L/C@C@DF( V )/i �&?BA�J � �q=@AIJBKBC�=@L LPJ^AL]R =@?BA
A�DFaPAIJhO1T V XBA�C�t

� ?BA Z2H CE=�iP9 � � @C3!�G3!� @CB �EI>=�� 9 �uc�TPCEAsL*c�cIX H C �&?^A�J 	 ! 2*t � R�=@?BAuXBJBcILPJBCE= H T/DFJBA�K \ DFJBD \ X \ ?^T GBG A�JBC
=@L R`T VFV �&DF=@?^DjJ =@?BA'RYA�TPCEDj( V A H A�a/DjL/J�i�=@?BAIJ =@?BAuKBXBT V�GBH LPa H T \ DFC&L G =@D \ T V TP=�� ��2�T/JBK =@?^A GBH D \ T V ?BT/C
C@L V XB=@DFLPJ + �. � � � .�� � . R`L H k ! � ! ,8t � ?BDFC&DFC&D VFV X^C@= H TP=EA�K	(h) " � T \WGBV Auk1t/1*t k1t

� J�=@?BANa H T G ?BC L1R " �BT \WG^V A'k1t/1 t k]i1TPJBKuL1R�=E?BA"R`L VFV L��&DFJBa A�� T \WGBV A�C8L]R-=E?BDFC�C@A�cI=@DFLPJ�i*=@?^A c�L/Jh=ELPX H V DFJBAIC
L1R�=E?BA G^H D \ T V LP(�� AIc�=@DFOPA R`XBJBcI=@DFLPJ�iU� � ��� iBT H ANC@X G A H D \ G L/C@A�K LPJW=E?BA = H XBCE=�� H A�a/DFLPJWDFJ�=E?BA V A�R`=��Q?BTPJ^K�C@DFKBA1t



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k/k

� ?BA'c�D H c V AIK c H L/C@C \ T H w*C�=@?BA'L G =@D \ T V CEL V XB=EDjL/J�t � ?BA H DFaP?*=��Q?BT/JBKWCEDjK^A�a H T G ?	DjC"L1R8=@?BA�KBXBT V L/(�� A�c�=EDFOPA1i

������T/JBK	TPaPT/DFJ�ih=E?BA�KBT H w/A H&G L/DFJh= \ T H whC =@?BA�L G =@D \ T V CEL V XB=@DFL/J�t
��� LS,@'(*"� ��� G � � ��� '�*+�QP��"�O*"J P ! # 	 � � P�L)�A����� IA=+DE3H5�9G2 \ DFJ ��� � � ��� .�� ��� �� � � �&! # �:* �

� � ��
� 5 2
2 0

	�

� � � � ��

� k.
	�

� � # � k�� � � 2�� � � �

��
� � � � �

	�

� �

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

� 3 7 � 2E9��
*���� ,  9 �EI>=��HI � 2 @C3F=?9GD�I � ��+9 � 243�$/;>@ I��&(
� 9��	�F3��>9 � � =���� 3HIA= I ��� �:;%$ � @ 9���*�� *��
* , +9 � 2 � D���(
2 9�7A3HI>= 3FD D ��� 9G243�$ � IADS9E5 � ;>=�5 ��+9 5:;>2�� � IA3F=��
$/;>2��AD��' 9 � =��EI>= D � 2 ;A3F=?9E5�$O3F=+3 $ � $ *

−10 −8 −6 −4 −2 0 2 4 6 8 10
−40

−30

−20

−10

0

10

20

30

40

� 3 7 � 2 9���*���� , +9 �EI>2G2 9GD � I>=�5>3F= 7�5 � ;A@ I
� � 9 �	� 3�� 9
� � =��	� 3HI>= � 
�� � �	* , +9<5:;>2�� � IA3F=�� $ ;A2��AD ��+9<I � (
� 3�$/;>@�DSIA@ � � 3HI>= � ��� 2&I>= ��+9�5:I%$/;>3F=<I � 3F=��H9G2 9GD�� �
� � \ T���� 2����:5�� *

� ?BDFC Z2H C@=�c�T/C@A1i�D[R CED \ GBV As( A�c�T/XBC@A	=E?BA GBH D \ T V L/(�� A�c�=EDjO/AWDFCuc�LPJ*OPA��-i \ X^C@='JBA�O/A H =E?BA V A�C@C (2A ?BTPJ^K V A�K
c�L H@H AIc�= V ) (*)UT/Jh)Ua/A�JBA H T V � G X H@G LPCEA@687:9qT V a/L H Dj=E? \ D[R&R`L H JBL LP=@?^A HsH A�TPCELPJq=@?^TPJ =E?BTP=u=@?^A V T/C@=�R`A �
DF=@A H TP=EDjL/JBC'L1R \ L/C@= H A�C@= H DFc�=EA�K��QC@=@A G T V aPL H DF=@? \ C�iBRYL H �&?BDFc ? 687 9 DFC'T	C@XB( GBH L/( V A \ i�A�� G A�c�=u=@?BA�= H XBCE=��
H AIaPDFLPJ	JBL/=�=EL�(2A�(^DjJ^KBDFJBaBt

� R�=@?BA'LP(���A�c�=@DFO/A?U A�CEC@DFTPJ	DFC&C@DFJBa/X V T H ih=E?BA�J =E?BA'c�L \ G L/JBA�J*=&L1R8=@?BA GBH D \ T V L G =ED \ T V C@L V XB=EDFLPJWcIL H@H A��
C G LPJ^KBDFJBa�=@Lu=@?BA�g�A H L A�DFaPA�J*O1T V X^A�C�cITPJ	(2A�c ?^LPC@AIJ T H (BDF= H T H D V )�=@LuC@T/=@DFCQR`) R`A�T/C@DF(BD V Dj=Q)/t

� ?BA�c�L/J*OPA��	c�TPCEAsc�T/JBJBL/=&(2A�CEL V OPAIK �&DF=E? ��� 2uD[R;=@?^A�XBJBc�L/JBC@= H T/DjJ^A�K \ DFJBD \ X \ R`T VFV C"LPXB=EC@DFKBA'=@?BA
= H XBC@= � H A�aPDFL/J�R`L H =E?BA�J =@?BANc�L HEH A�C G L/JBKBDFJBa GBH D \ T V O1T V XBA"DjC DjJ R`A�TPCEDF( V A1t(DNA�OPA H =@?^A V A�C@CIi-=E?BA&KBXBT V2G^H LP( V A \ i



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�.

T	XBJBDFO1T H DFTP=@A \ T��BD \ D[g�TP=EDFLPJWL]R�T	c�LPJ*=EDjJ*XBL/XBC V ) K^D ��A H A�J*=@DFTP( V A�R`XBJBcI=@DFLPJ�i�DjC'A�T/C@) TPJBK DFKBA�J*=@DFc�T V =@L	=@?BA
JBA��B=&c�T/C@A1t

� LcILPJBCEDjK^A H =E?BA�LP=E?BA H cITPC@AIC�i V A�=�� ( A�=@?^A�DjJ^KBA��UC@A�=uL1R&A�DFaPA�J*O1T V X^A�C'A�_*XBT V =EL =@?^A�C \ T VFV AIC@= L/JBA1i
� � � � � � 2 i �&?BDFc ? ��A \ T1)�TPCEC@X \ A =@Lu( A�J^A�aPT/=@DFOPANC@DFJBc�A �"A�T H A'JBL V LPJBa/A H cILPJBCEDjK^A H DFJBa�c�L/J*OPA��Wc�T/C@A�CIt
� ?BA�CEL��Qc�T VFV A�K 9 ;ADEBsc�T/C@AWL*c�cIX H C �&?BA�JBAIOPA H T/= V A�TPCE='LPJBA � . #� 2 i�R`L H � % �	L H i8A�_*XBDFO1T V A�J*= V )/i ��DFC'JBL/=
L H =@?BL/aPL/JBT V =ELsT VjV AIDja/A�J*OPA�cI=@L H C c�L H@H A�C G LPJBK^DjJ^a�=@L � � � � � t � ?BAIJ�iBR`L H =E?BA'KBXBT V R`XBJ^c�=@DFLPJ^T V =@L�( A Z JBDF=@A1i
�"AsJBAIA�K � : � � � � � � t � ?BDFC DFCNA��BA \WGBV D Z A�K (h)	=E?BA�RYL VFV L��&DjJ^a �&?BA H A�=@?BAuL G =ED \ T V�G^H D \ T V C@L V XB=EDFLPJ	DFC
LP(^=@TPDFJBAIKWR H L \ =@?BA'L G =@D \ T V KBXBT V �	(*) + �. � * ����

�
��� �

��� LS,@'(*"� ��� G � < � L ��J P L ����� � IA=+DE3H5�9G2 \ DFJ ��� � � ��� .�� ��� �� � � �&! # �:* �

� � ��
� �:5 2

2 0
	�

� � � � ��

� kk
	�

� � # � k�� � � 0�� � � �

��
� ��k
���/2 F-1 1

	�

� �

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

� 3 7 � 2E9��
*�� � ,  9 �EI>=��HI � 2 @C3F=?9GD�I � ��+9 � 243�$/;>@ I��&(
� 9��	�F3��>9 � � =���� 3HIA= I ��� �:;%$ � @ 9���*�� *���* , +9 � 2 � D���(
2 9�7A3HI>= 3FD D ��� 9G243�$ � IADS9E5 � ;>=�5 ��+9 5:;>2�� � IA3F=��
$/;>2��AD��' 9 �EI>= D � 2 ;A3F=?9E5�$O3F=+3 $ � $ *

−10 −8 −6 −4 −2 0 2 4 6 8 10
−40

−30

−20

−10

0

10

20

30

40

� 3 7 � 2 9���*���� , +9 �EI>2G2 9GD � I>=�5>3F= 7�5 � ;A@ I
� � 9 �	� 3�� 9
� � =��	� 3HI>= � 
�� � �	* , +9<5:;>2�� � IA3F=�� $ ;A2��AD ��+9<I � (
� 3�$/;>@�DSIA@ � � 3HI>= � ��� 0&I>= ��+9�5:I%$/;>3F=<I � 3F=��H9G2 9GD�� �
� � \ T���� 2�� 5�� *

D L/=@A"=@?BT/=8=@?BA&KBDFCEc�LPJ*=@DFJ*XBDF=Q)'L1R2=E?BA"KBXBT V R`X^JBc�=@DFL/JBT V TP= ��� � � � � � � H A�_*XBD H AIC�TPJ*)'KBXBT V �Q=Q) G A"T V a/L H DF=E? \
=@L�CE=@T1) c V A�T H L]R;=@?^DjC&( LPX^JBKBT H )PiBT�K^DCRWcIX V =�=ETPC@w TPC&=E?BA'L G =ED \ T V C@L V X^=@DFLPJ c�TPJ	( A�T H (BDF= H T H D V )�c V L/C@A1t



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�1

��DjJ^T VFV )Pi1=@?^A H A&DFC�=E?BA&C@L � c�T VFV AIK  ;>2 5"c�T/C@A �&?BA H A � DFC�L H =@?BL/aPL/JBT V =@L'=E?BA&A�DFaPA�J*O/A�c�=@L H C"c�L HEH A�C G L/JBKBDFJBa
=@L�� . � � % �^t � ?BAIJ�i�C@D \WGBV )�A�J^LPXBa/?�i ��� � � t � ?BA H A R`L H A1i Z JBKBDFJBaW=E?BA�C \ T VFV A�CE=&A�DFaPA�J*O1T V XBA�L1R � (*)	T
��T/JBc�g�L/C�T V a/L H DF=E? \ imL H A�O/A�J�TPJuT G^GBH L��BD \ T/=@DFLPJ'=@L'DF=�i/TPC�DFJu=@?BA � A�JBK V T/JBK�SUL V w/L��&DjcIg J 5/nGK ��T GBGBH L/TPc ?�i
aPL*A�C'T V L/JBa �"T1)=EL���T H KBCNC@L V O*DFJBa�687 9 t � ?BA�?BT H K c�TPCEAsDFC A�� A \WGBV D Z A�K (*)	=@?^A�R`L VFV L��&DFJBa^i �&?^A H A�L/JBA
G LPC@CEDF( V A�L G =@D \ T V CEL V XB=@DFL/JWDFC&aPDFOPAIJ(*)

+ �. � �� � * ����
�
��� R`L H � % �-� � � � ! � . #� � �%���� *��	��
�� 
 �( *�� � � LP=@?^A H �&DFC@A]t

��� LS,@'(*"� ��� G � G�� L$� M P�L ������� IA=+DE3H5�9G2 \ DjJ ��� � � ��� .�� ��� �� � ���-!$# �:* �

� � ��
� k2
2 k

	�

� � � � ��

� k2
	�

� � # � k�� � � k � � � �

��
� � ��� 

�

	�

� �

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

� 3 7 � 2E9��
*�� � ,  9 �EI>=��HI � 2 @C3F=?9GD�I � ��+9 � 243�$/;>@ I��&(
� 9��	�F3��>9 � � =���� 3HIA= I ��� �:;%$ � @ 9���*�� *���* , +9 � 2 � D���(
2 9�7A3HI>= 3FD�D ��� 9G243�$ � IADS9E5 � ;A=?5 ��+9 5�;>2 � � I>3F=�� D
$/;>2��AD��' 9 �EI>= D � 2 ;A3F=?9E5�$O3F=+3 $ ;�*

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
−40

−30

−20

−10

0

10

20

30

40

� 3 7 � 2 9���*�� � , +9 �EI>2G2 9GD � I>=�5>3F= 7�5 � ;A@ I
� � 9 �	� 3�� 9
� � =��	� 3HI>= � 
�� � �	* , +9<5:;>2�� � IA3F=�� $ ;A2��AD ��+9<I � (
� 3�$/;>@�DSIA@ � � 3HI>= � ��� kOI>= ��+9�5:I%$/;>3F=<I � 3F=��H9G2 9GD�� �
� � \ T���� 2�����k � *

� JU=@?^DjC V TPCE=�c�T/C@A1i�a/DjO/A�J =@?BA�L G =@D \ T V � i �"A�c�T/JUC@L V O/AuR`L H C@L \ AuL1R&=@?BA�cIL \WG LPJ^A�J*=@C'L1R&=@?BA L G =ED \ T V
GBH D \ T V C@L V XB=@DFLPJ�(*)9+ �. � * ����

�
��� (BX^=�=E?BDFC�C@L V X^=@DFLPJ�DFC�JBL/=�L G =@D \ T V )/A�="C@DFJBc�ANc�L \ GBV A \ A�J*=ET H DF=Q)NR`T/D V CIt�SUA



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�3

c�T/JWJBA�O/A H =E?BA V A�CEC C@=ET H =�R H L \ =@?^DjC G LPDFJ*=�TPJBK \ L1O/A�=EL�=@?BA'( LPXBJ^KBT H )sDFJW=E?BA J*X VFV C G TPc�ANL1R � � ���^t � ?BDFC
T G^GBH L/TPc ?�iBC@X^aPaPAIC@=@AIK6(*) b L HUTA�T/JBK p L H A�J^C@A�J J 3 3QKQi �&D VjV ( A�KBDFC@c�X^C@C@AIK DFJ=E?BA'JBA��B=&C@AIc�=@DFLPJ t

798�� � >�L @�� > � E @��?> ��>�N 	�� 	 �?@�DFE

U T1O*DFJBa TUc�L \ GBV A�=@A c ?BT H TPc�=EA H DFg�T/=@DFLPJqL1R�=E?BA	L G =ED \ T V DF=Q) c�L/JBKBDF=@DFLPJ^C�L1R 687 9 i �"AcITPJqJBL�� KBA�OPA V L G
TPJUT V aPL H DF=@? \ R`L H Dj=EC�C@L V XB=@DFLPJ i�wPA�A G DFJBa DFJ \ DFJBK =@?^TP=�=E?BA�T GBG^H LPT/c ? \ XBC@='aPAIJBA H T V DjgIA1i;CEL \ A�?BL��'i�=EL
\ X V =@D GBV A&= H XBCE=�� H A�a/DjL/JBC�t

� ?BA&A�_*XBDFO1T V A�J^c�A&L1R�=@?BANC@A \ DFKBA Z JBDF=EA�T/JBK�� TPa H TPJ^aPA�T/J H A V T��BTP=EDjL/JBC�DFC8LPX H C@=@T H =EDjJ^a G LPDFJ*=�t � ?BDFC�c�T/J
( A�C@A�A�J i8R`L VFV L��&DFJBa�=@?BA H A�c�D G AWKBA�O/A V L G A�KU(*) ��L V � T/w2i �&A�JBK V TPJBK SUL V w/L��&DjcIg J 5 .GKQi�(*) Z2H C@= H A�OPA�T V DjJ^a
=@?^A�?^DjK^KBA�J	C@A \ DFKBA Z JBDF=EA�cILPJBCE= H T/DFJh=IiBTPC��"A'KBDFKWDFJ	=@?BA'KBA H DFO1TP=@DFL/JWL1R8C@= H LPJ^a�KBXBT V DF=Q)/t � TPw*DFJBa�=@?^A�KBXBT V
L1R8=@?BDFC&KBX^T V i ��A'a/A�=&T H A V T � T/=@DFLPJ L1R 687:9 t �"XB=&T�KBD H AIc�= T GBGBH L/TPc ?W)*DFA V KBC&=E?BA�C@T \ A G TPD H L1R G^H LPa H T \ C
TPJ^K?^Dja/? V DFaP?*=@C�?^L���=E?BA H TPJ^wWL1R8=@?BA�C@L V XB=EDFLPJWDFC&=EDjAIK=ELsL G =@D \ T V DF=Q)Pt��&AIc�T VFV =@?^A G^H D \ T V2GBH LP( V A \ i

687 9 \ DjJ � � � ��� � � ��� ��� .�� � � �� � � �"!$# � � �&%&')( * �
� Lsa/A�=&T G X H A�_*XBTPK H TP=EDFc RYL H@\ i �"A�J^A�A�K =EL�DjJ^c H A�T/C@A�=E?BA�KBD \ A�JBC@DFL/J�L1R�=@?BA GBH LP( V A \ (*)�=@?BA�= H T/JBCQRYL H �
\ T/=@DFLPJ

� .�� � .���� � k ! � !1, � � �� � � �� � k��

� ?BA V TPCE=&A�_*XBTP=EDjL/JWCEA H O/A�C T/C&TsJBL H@\ T V DFg�DFJBa'c�LPJBK^Dj=EDFLPJWT/JBK	A�JBCEX H A�CN=@?BA'CET \ ANL G =ED \ T V O1T V XBA�C&DFJW( LP=E?
=@?^AWL H DFaPDFJBT V TPJBK =@?BA ?BL \ LPaPAIJBDFg�A�K GBH LPa H T \ t � ?BAWL H DFaPDFJBT V L G =ED \ T V CEL V XB=@DFL/JUc�TPJ (2A H A�= H DFA�OPAIK (*)
� . � � .�� � � t�SUA'JBL�� ?BT1O/A

\ DFJ � � � ��� ��� � ��� �� � � �/!1# � ��k � � �� � k � �O%&')( � � * �
�&?BA H A�=@?^A �F,/� k � 0 � , � k � \ TP= H D$� �>DFC&c�LPJ^C@= H XBc�=EA�K R H L \ =@?BA'L H DFaPDFJBT V KBT/=@T�(*)

� �
��
� 2 � �
� �

	 

� �



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�5

SUA'JBL�� C@D \ GBV D RY)�=@?BA�JBLP=ETP=@DFL/JW(*)�c�LPJ^C@DFKBA H DjJ^a

� � ��� � = H T/c�A�� � � ��� � �q= H TPc�A�� ��� � � � � � � ����� �"R`L H � ��� � � �

TPJ^K �&?BA H A � � ����� DjC'=E?BA�XBC@X^T V DFJBJBA H�GBH L*KBX^c�=�L1R&C@) \ \ A�= H DFc \ TP= H DFc�A�CIt � ?BA \ T/= H D$���Wi�T/C'KBA Z JBAIK�i
DFC c V A�T H@V ) G LPCEDF=@DFOPA�CEA \ DFKBA Z JBDF=@A1tNSUA�cITPJ =E?BA H A�R`L H A�LP(B=ETPDFJ	T H A V T��BT/=@DFLPJ	(*)	KBDFC@c�T H KBDFJBa�=E?BA H TPJBw	L/JBA
c�L/JBKBDF=@DFLPJ t � ?BA GBH D \ T V C@A \ DFKBA Z J^Dj=EA GBH L/a H T \ �&D VFV JBL�� H AITPK

� 9�� � \ DFJ � /� �	� � � � � �
��� �� ��� � ������� � k�� � � � ����� ! # � �
� ! 2 * �
�&?BA H A

� �
��
� 2 � �
� �

	�

� � ��� �

��
� 2 2
2 �

	�

� � � � � �

��
� k2
2 �

	�

� ��� �

��
� k � �
� 

	�

� �

TPJ^KT VFV2\ TP= H DFc�A�C&T H A'DjJ ' � ( � � 	�� � ( � � 	 t � ?BA�c�L H@H A�C G LPJBK^DjJ^aWKBXBT V�GBH L/a H T \ DFC

��9�� � \ T�� � /
 � � � ��� � � ��� �+# � �� �$� � � � � � � � � ! 2�� ��� 2 * �
�&?BDFc ? �"A H A�c�L/aPJBDFg�A�T/C'=@?BA ��T/a H T/JBaPAITPJ KBX^T V i�T1R`=EA H ?BL \ LPaPAIJBDFg�TP=EDjL/J�i �&DF=E? TPJ A�� GBV DFc�DF= C@A \ DFKBA Z J^Dj=EA
c�L/JBC@= H TPDFJ*=�t D LP=EAsT/aPT/DjJ	=E?BTP= �89�� �"i �&DF=E? TPJ	TPK^KBDF=@DFLPJBT V�H TPJBw LPJBA�cILPJBCE= H T/DFJh='L/J�� DFC&A��BTPc�= V ) 687 9
C@DFJBcIA H TPJBw LPJBA'D \WG^V DFA�C� � ��� �@i^R H L \ �&?^Djc ? �"A�cITPJ H A�= H DFA�O/A�=E?BA�CEL V XB=@DFL/J�=@L�=@?^A�L H DFaPDFJBT V2G^H LP( V A \ t

� ?BA J^LP=@T/=@DFLPJ /� �	� � i*D R�DF=8C@A�A \ C�TP(^XBC@DFOPA]ihCEDjJ^c�A �"A&?BT1OPA"XBCEA�K � � � �8=EL'KBA�JBL/=@A 687 9 iPDFC�JBAIOPA H =@?BA V A�CEC
� XBCE=@D Z A�K	CEDjJ^c�A�( LP=@?	L G =@D \ T V O1T V XBAIC&T H A'A�_*XBT V T/C���A'JBL�� CE?BL��'t

� � ,@,@L ���/B/� � ,  9<I � �F3�$/;>@ �>;>@ � 94D-I �E687:9 ;>=?5 �89�� � � 5�9G=?I��69E5 +9G2 9-2E94D � 9���� 3��>94@ B �4B-� � � � �-;>=?5
/� �	� � � � ;>2E9)9�2 � ;A@ *
6 ��!I! ��7 p DFJBc�A �89�� � DFC&T H A V T��BTP=EDFLPJ�L1R 687:9 i /� ��� � � !1� � � � � �
� � � p DFJBc�A���9�� � DjC"DFKBA�J*=@DFc�T V =@Lu=@?BA
A�� GBV DFc�DF= KBX^T V L]R:687:9 i /
 � � 
 � i�TPJ^K �"A�T/wK^XBT V DF=Q)WL]R =E?BAuC@A \ DjK^A Z JBDF=@A G TPD H )*DFA V KBC 
 � ! /� �	� � ��t SUA
=@?^A H A RYL H A�?BT1OPA'=@?^A�C@A�_*XBAIJBc�AuL1R;DFJBAI_hX^T V DF=@DFA�C


 � ! /� ��� � � !1� � � � � � � � �



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�0

p = H LPJ^a�KBXBT V DF=Q)uL1R 687 9 iBA�� GBH A�C@CEA�K6DFJ =@?BA�cIX H@H A�J*= JBL/=@TP=EDFLPJWT/C 
 � � � � i )hDFA V KBC"=@?^A�K^A�C@D H AIK H A�CEX V =�t <
� R ��A&CEL V OPA&=E?BA&C@A \ DFKBA Z J^Dj=EA H A V T � T/=@DFLPJ i ��A&=E?BA H A R`L H A'LP(B=ETPDFJs=E?BA&L G =@D \ T V O1T V XBA�L]R�687 9 t��"XB="=@?BT/=

DFC L/J V )WLPJ^A�L1R�=@?^A�XBC@A�R`X V8H A�CEX V =@C'L1R"=@?BDFC&T G^GBH L/TPc ? TPCN=@?BA�R`L VjV L��&DFJBa'RYA � V A \W\ TP=@T �&D VFV CE?BL��'t � J	=@?BA
H A \ TPDFJBDFJBa'KBAIOPA V L G^\ A�J*=�i*=@?^A�O1T V XBA�C"L1R � � ������� T/JBK � � � T H A�K^A Z JBA�K TPC"=@?BA�) ��A H A'TP( L1OPA R`L H �89�� �"t

� ?BA Z2H C@= H AIC@X V = H A V TP=EA�C =E?BA'R`A�T/C@DF( V A�CEA�= L]R =E?BA�=E?BA�C@A \ DFKBA Z J^Dj=EA H A V T �BTP=@DFL/JW=@L =@?BA R`A�TPCEDF( V A�CEA�='L1R
687:9-t � ?BDFC�DFC�T H A�C@X V =uL1R"R`XBJBK^T \ AIJh=ET V D \WG L H =@TPJ^c�As=EL LPX H ��L H w t	SUA�?BT1OPA V D[R`=@AIK6T G^H LP( V A \ R H L \
' ( =@L . ( � � t �BL H =@?BDFC GBH L*c�A�KBX H As=EL�)*DjA V K	T/Jh)*=E?BDFJBasX^C@A R`X V �"A \ XBC@= Z JBK	T ��T1) (BTPc wW=EL�=@?BA�L H DFa/DjJ^T V
C G TPc�A1t � J6CEL \ A�T GBG^V DFc�T/=@DFLPJ^C&L1R�CEA \ DFKBA Z JBDF=@A GBH LPa H T \ \ DFJBa^ih=E?BAsK^DjT/aPL/JBT V L1R�=E?BAsL G =@D \ T V�\ T/= H D �	DFC
=@?^A�w/A�)W=EL�=@?BA�L H DFa/DjJ^T V GBH L/( V A \ t � J	L/X H c�TPCEA1i�=@?BA Z2H C@=Nc�L V X \ J GBV T1)hC"=@?^DjC H L V A1t

� ?BA"KBA G A�JBKBA�J^c�A �"A�KBA H DFOPA"(2A�= �"A�A�JuRYA�TPCEDj( V A C@A�=EC�DFC H A V T/=@A�Ku=@LNT H A�c�A�J*= H A�C@X V =8L1R �^X � DFA�T/JBK�v'L � D \ T
J . 1GKBRYL H8V DjJ^A�T H L/(�� A�c�=EDFOPA"R`XBJ^c�=@DFLPJ^C;L1O/A H _*XBT/K H T/=@DFc�T VFV )'c�LPJ^C@= H TPDFJBA�K C@A�=EC�t�eNX H�H A�C@X V ="DFC8C@D \ D V T H (BXB=8=@?BA
T G^GBH L/TPc ?	DjC&cIL \WG^V AI=@A V )uKBD$�-A H A�J*=�t"SUA�J^A�A�K =E?BANR`L VFV L��&DFJBa'KBA Z JBDF=EDjL/JBC"R`L H =@?BANR`A�T/C@DF( V A'C@A�=EC DFJ*OPL V O/A�K�t

� � � � �&%-')( � � � �&! # � �
/� � � � � %". ( � � � � � � � �
��� � k � � � � �
��� ! # � � �

TPJ^KT G T/D H L]R \ T G C R H L \ LPJ^A�C G TPcIA�=@L�=E?BA'LP=@?^A H i

���4� . ( � � 9 ' ( � ��� �
��
� 1 � �
� 

	 

� � ��� �

� * �� �>')( 9 . ( � � � � * �� � ��� �
��
� k � �
� ��� �

	�

� �

� ?BA \ T G � � DFC�T GBH L � A�c�=EL H R H L \ � =@L DF=EC Z2H CE=�c�L V X \ J�i R H L \ �&?^Djc ? =@?BA Z2H CE=�c�L \WG LPJBA�J*='DFC'=@?BA�J
KBDFC@cIT H K^A�K	=@L�c�L \ A&(BT/c ws=EL�' ( t � ="DjC DjJ*O/A H =EDj( V A&L/J V ) �&?^A�JW=E?BA \ TP= H D$��� DFC H TPJBw�L/JBA T/JBK�DF=@C"=@L G�V A RY=
c�L \WG LPJBA�J*="DFC&T k1t

SUA'c�TPJ	JBL�� CEXBc�c�DFJBcI= V )	A�� GBH A�CEC'=@?BA H A V T/=@DFLPJ	( A�= �"A�A�J =E?BANR`A�TPCEDF( V A�CEA�=@CIt

� � ,@,@L ���/B/� < ,  9��49E;>DE3!�G@ 9OD49	� I � 687:9 � 5�9G=?I
�H9E5 � � ;A=?5 ��+9 $ ; ��� 3 = 7 � � =?5:942 ��� � I � ��+9��G9 ;ADE3!�4@ 9
D49�� I � �89�� � � 5�9G=?I��69E5 /� ;A2 9O9�2 � ;>@�* 
 =<D +IA2�� ��� � � � � /� ��*



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� kmn

6 ��!I! ��7 SUA Z2H CE=�C@?BL�� =@?^TP= � � ��� � /� � t p T1) ��% � TPJBK V AI= � � � * �� � ��� t �")Uc�LPJBCE= H XBc�=@DFL/J�i
��� � ���
� � � k'TPJ^K�iBC@DFJBc�A � ���&!1# �]i

� � � ����� � � ��� � � � � � � � �-!$# � �
� ?BA H A R`L H A1i � % /� t

� J =@?^A LP=E?BA H K^D H A�c�=EDjL/J�i���A JBL�� CE?BL�� =@?BT/= ��� � /� � � � t p T1) � % /� TPJ^K V A�=	� � � � ��� � i
� � �@k � �����Et#� H L \ =@?^A KBA Z JBDF=@DFLPJ�L]R ���1i �"A ?BT1O/A =@?^A A�_*XBT V DF=EDjAIC � ��� �
��� � � ���� � TPJ^K	� � ��� � � � ��� �
� � � ��� ����t p XB(B= H TPcI=@DFJBa�=@?^A�C@Au= ��LuA�_*XBT/=@DFLPJBCIi �"A'aPA�=

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

� � � � ������ � � �
 � � � � � �

D L��'iBCEDFJBc�A�� ! 2 i2=E?BA�J� DjC"T V CEL G L/C@DF=@DFOPANC@A \ DFKBA Z JBDF=EA�T/JBK  � ��� � ! 2*t � ?BA H A R`L H A �"A'LP(B=ETPDFJ�i

� � � ��� � ����� ! � ��� ����� !$# � �
� ?BA V TPCE=&DjJ^A�_*XBT V DF=Q)�D \WGBV DFA�C8=@?BT/=��-% � t�d"L \ (BDFJBDFJBa'=@?^A�= ��LuDFJBc V XBCEDjL/JBC��"A�L/(B=@T/DFJ � � ��� � /� � t <

� ?BDFC�DFCsT R`TPD HEV ) C@X H@GBH DjCEDFJBa H A�CEX V =�t � = GBH L1O*DFKBA�C�X^C �&Dj=E? T ��T1)U=ELUaPA�=�R`A�T/C@DF( V A G L/DFJh=ECs=EL 687 9
R H L \ R`AITPC@DF( V A G LPDFJ*=@C&L1R8=@?BA H A V T��BT/=@DFLPJ�i*A�O/A�J �&?BA�J	=E?BA�C@AuT H A'JBLP= H TPJBw LPJBA1t
�"XB=NTuR`A�TPCEDF( V A G T/D H � � �
=@L	=E?BAsCEA \ DFKBA Z JBDF=@A H A V T��BTP=EDFLPJ�i�D[R � DjCNJBLP= H TPJBw L/JBA1i �&D VFV DFJ a/A�JBA H T V�\ T G =@L T	OPA�c�=EL H � R`L H �&?BDFc ?
c�L \WGBV A \ A�J*=@T H DF=Q)WRYTPD V C�CEDFJBc�A� ��� � # �]t � J*=EA H A�CE=@DFJBa V )/i�=@?^A H A	T V �"T1)*C�DFC�T H T/JBwULPJ^AWC@L V XB=@DFLPJ t � ?BDFC
R`L VjV L��&C R H L \ T H AIC@X V = L]R ��T/=@T/whD J 3*lGK H A V T/=@DFJBa�=E?BA�J*X \ ( A H L]R�c�LPJBCE= H TPDFJ*=@C =EL�T�(2L/XBJBK	LPJ	=E?BA H T/JBw	L1R
=@?^A�CEL V XB=EDjL/J�t � JW=@?^A�CEA \ DFKBA Z JBDF=@A H A V T��BT/=@DFLPJ L1R 687:9-iB=@?BA'J*X \ ( A H L1R8c�LPJ^C@= H TPDFJ*=@C&D \WG^V DFA�C8T H T/JBwWL/JBA
C@L V XB=@DFLPJ t

��DjJ^T VFV )Pi�J^LP=@A =@?BT/=s=E?BDFCsT/JBT V )*C@DFC�J^A�OPA H DFJ*OPL V O/A�C�=@?^AWLP(���A�c�=@DFO/A�R`XBJ^c�=@DFLPJ �&?^Djc ?�i�=E?BA H A R`L H A1i&JBA�A�K
JBL/=&(2A V DFJBA�T H L H A�OPAIJ c�LPJ*O/A���t � ?BDFC&DFC&DFJcILPJ*= H TPC@=N=@L�=E?BA H A�CEX V = L1R#�^X � DFA T/JBK	v'L � D \ T J .-1GK�R`L H�V DFJBA�T H
LP(���A�c�=@DFO/A�L1O/A H _*XBTPK H TP=EDFc�cILPJBCE= H T/DFJh=EC�t

p L V O*DFJBa�=E?BA CEA \ DFKBA Z JBDF=@A H A V T �BTP=@DFL/J�T V ��T1)*C�)*DFA V KBC"T'R`A�T/C@DF( V A CEL V XB=EDjL/J�=@L�=E?BA'L H Dja/DFJBT VBG^H LP( V A \ (*)



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� k�F

=@?^A GBH L � A�c�=EDFLPJ�LPJ�=E?BA Z H C@= c�L V X \ J�t � ?BDFC�DFC�DFJ*=@A H A�C@=EDFJBasDFJuDF=@C@A V R�(^XB=�( A�aPC"=@?BA&_*XBAIC@=@DFL/JWL1R�L G =@D \ T V DF=Q)1t
� ?BANR`L VjV L��&DFJBa�c V T H D Z A�C&CEL \ A c�T/C@A�C �&?BA H A�=@?BA H A V T��BTP=EDFLPJW)*DFA V KBC"=@?BA�L G =ED \ T V O/A�c�=EL H t

� � ,@,@L ���/B/� G�
 � � ! 2 � ��+9 �EI>=��>90� � ;AD49 � ��+9G= �E2EI%$ � � ;A=1I � � 3�$ ;A@PD4IA@ � �F36I>=$I � �89�� � � 1P9 �E;>=
I��	�6;>3F=!� � � � �	� � � I � � 3�$ ;A@��4I>2R687:9 */0�I>2E9 I1� 9G2 � 3 � ��+9 I
� � 9 �	� 3�� 9 � � =���� 3HI>= 3 D)D�� 243!�	�F@ B � IA=��>90� � ��+9G=
� 3FD�2E;>= �&I>=?9%*
6 ��!I! ��7 p T1) � DFC&L G =@D \ T V R`L H �89�� � t �")W=@?^A GBH AIOhDFL/XBC&KBA Z J^Dj=EDFLPJWL]R �>TPJ^KL]R � � �@k �����Ei

� � ��� � .�� � ��� � � � ��� � � �
� � �
� � � .�� � ��� � � �
 � �

p XB(^= H T/c�=@DFL/JL]R;=E?BA�TP( L1OPA'A�_*XBT/=@DFLPJ^C�)*DFA V KBC

� � ��� � � � �
� �� � � �
 � ��� � � ! � � �
��� �

�&?BA H A'=@?BANDjJ^A�_*XBT V DF=Q)�RYL VFV L��&C�R H L \ � � �
 � � � ��� � 2NRYL H � ! 2*t ��X^= �89�� �qDFC�T H A V T �BTP=@DFL/J�L1R 687:9-i
T \ DFJBD \ D[g�TP=EDjL/J G^H LPa H T \ i*=@?BA H A R`L H A

� � �
� � ! � � ��� � � � ����� � � � �� � ��� � � ! � � �
� � �

TPJ^K �"A'c�TPJ	c�L/JBc V XBKBA�=@?BT/=&=@?BA'DFJBA�_*XBT V DF=EDjAIC�T H A'TPc�=EXBT VFV )�A�_*XBT V DF=EDjAIC�t
� R ��A'c�L/JBC@DFKBA H JBL�� =E?BA�C@= H XBcI=@X H AsL]R ��i ��A'aPAI=

� � �
��� � � � �� � ��� � ��� .�� � ��� � � �� � � � � �� � � � � �
� .�� � ��� � � � � �

p L�=E?BTP=&=E?BA'LP(�� A�cI=@DFOPA�O1T V XBA�C"T H A'A�_*XBT V iBD`t A1tFi

� � ��� � � � � � � .:� � � � � � �
��� �



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� kml

p DFJBc�A � � ��� �	� �"DFC"R`A�TPCEDF( V A RYL H 687:9 (*) � A \W\ T k]t43Bt/.'TPJ^KCEDFJBc�A GBH D \ T V TPJ^KK^XBT V LP(�� A�cI=@DFOPA'O1T V XBAIC
T H A'A�_*XBT V ��A'c�L/JBc V XBKBA�=E?BTP=�� DFC&L G =@D \ T V R`L H 687 9 t

b L H A�L1OPA H i2CEDFJBc�A � � �
� �� � � �� � ��� ��� � � � �
����i ��A'?BT1O/A

� � �� � � � � � � 2��

� R�=E?BA�LP(���A�c�=@DFO/AsDFC CE= H DjcI= V )	c�LPJ*OPA��-i�D`t A1tFi � DFCNJBLPJ��QC@DFJBa/X V T H i2=@?^A�J  � ��� � � 2�T/JBK�i�=@?BA H A R`L H A1i  DFC
H T/JBwWL/JBA1t <

� ?BDFC&D \WGBV DFA�C�=E?BTP=&=E?BA'?BT H KcITPC@A�DjC&J^LP=&Tuc�LPJBcIA H J R`L H c�L/JhO/A�� G^H LPa H T \ C�t
� ?BAWcILPJ*OPA��Uc�T/C@A1i"JBA�c�A�CEC@T H ) DFJUT/Jh) aPA�JBA H T V � G X HEG L/C@A	T V aPL H DF=@? \ i�DFC�JBLP=�=@?BA LPJ V ) c�T/C@A =@?BT/=�=@?BA

C@A \ DFKBA Z J^Dj=EA H A V T��BTP=EDFLPJ CEL V OPA�C'JBT/=@X H T VFV )Pt�SUAuC@=ETP=EA�KUTP( L1OPA�T/JBK JBL�� a/DjO/A�T R`L HE\ T V�GBH LhL]R�=@?^TP='=@?BA
C@A \ DFKBA Z J^Dj=EA GBH D \ T VBGBH LPa H T \%H A V T��BA�CNLPJ V )�=@?^A H T/JBw�c�LPJ^KBDF=@DFLPJ�t

� � ,@,@L ���/B/�/B 
 � � � ��+9OI � �F3�$/;>@ D4IA@ � �F36I>= I#� �89�� ��3FD�2E;>= �&I>=?9 � ��+9G= � � � � ��� ��D4I>@ � 9GD?687:9 *
6 ��!I! ��7 � ?BA�T H a/X \ AIJh=&X^C@A�K DFJ!��A \ \ TWk]t43Bt/1�T GBGBV DFA�C�i�T/JBK� � ��� � � � �
��� � � � �� � ��� � � t � R �%DFC
H T/JBw�LPJ^A1iB=@?BAIJ=E?BA'C@A�cILPJBK	=@A H@\ O1T/JBDFC@?BA�C&T/JBKWCEDFJBc�A � � �����"DFC�T V L���A H (2L/XBJBK�i �"A'aPA�= � � ��� � � � �
� �
L H � � � � �	� �"DFC&L G =@D \ T V R`L H 687 9 t <

M J*RYL H =EXBJBT/=@A V )/i ��A&K^L�JBLP=8A�� G A�c�=&=E?BA H A V T � T/=@DFLPJu=@L�)hDFA V KuTPJuL G =ED \ T V C@L V X^=@DFLPJ�R`L H A�OPA H ) G^H LPa H T \ t
� ?BANR`L VjV L��&DFJBa�?^DjJ*=EC�T/=��&?BTP=&c�T/J	aPL � H LPJ^a�TPJBK �&?BT/= \ XBC@=�( A�KBL/JBA'=@L Z �	DF=�t

� � ,@,@L ���/B/� T � D D � $/9 ��+;
��� 3FD ��+9ND49�$O3H5�92� =+3��H9�I � �F3 $ ;A@ � 243 $ ;A@+D4I>@ � � 3HI>= ;A=?5���+;��/�' 9 $ � @'� 3 � @C3H9G24D
� � �
;>2E9 I � � 3�$ ;A@��4IA2 ��+9&D49�$O3H5:9 � = 3!�H9&5 � ;>@ � 2EI 7A2 ;1$ * , +9 � 2 I � 9���� 3HI>=!� � ��� �	� � � �6I 7:9	�' 942-1 3��' �
��+9G=<D4;�� 3FD��EB/D��H;
�F3HIA=?;>2G3!�FB/I � 687:9 � =?;1$ 9G@CB � � � ��� � �)� � � 2�*
6 ��!I! ��7 d"L \ GBV A \ AIJh=ET H Dj=Q) R`L H =E?BA'C@A \ DjK^A Z JBDF=@A G T/D H )*DFA V KBC

2 � � � � ��� � � � � � ������� �

�"XB=�i�T/C��
� ����� � � � � � ! 2�T/JBK � ! 2*i2(*)	RYA�TPCEDj(^D V DF=Q)�L1R � 9�� � i �"A \ XBCE=&?BT1OPA�=@?BT/=�=E?BA \ TP= H D$�



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� .-2

GBH LhK^XBc�= DFC&DF=@CEA V R;g�A H LBi DYt A]tji

2 � � � � �����P� � � � � � �
�

��
� � � �
� � � ���

	�

�
��
� k � �
� 

	�

� �

� ?BA H A R`L H A1i�c�L/JBC@DFKBA H DFJBa�LPJ V ) G T H =&L]R;=@?^A�TP( L1OPA \ X V =@D GBV DFc�TP=EDjL/J�i 2 �
� � � � � ����� � t <
SUAWJBL�� H A�c�LPa/JBDFg�A =E?BTP=uC@L V O*DFJBa	=@?^ACEA \ DFKBA Z JBDF=@A H A V T��BT/=@DFLPJU)*DFA V KBC GBH D \ T V TPJBK KBXBT V C@L V XB=@DFLPJ^C

=@?^TP= CETP=EDjC R`)WT VFV =@?^A�JBA�c�AIC@C@T H ) c�LPJ^KBDF=@DFLPJBC&L]R:687:9 �&DF=@?	=@?^A G L/C@CEDj( V A�A��Bc�A G =EDjL/J L1R"c�L \ GBV A \ A�J*=ET H DF=Q)1t
� H D \ T V RYA�TPCEDj(^D V DF=Q)�DFC"C@?BL��&J (h) ��A \W\ Tuk1t43Bt/. t MNXBT V R`A�T/C@DF(BD V Dj=Q)�DjC"A�� GBV DFc�DF=�CEDFJBc�A ��9�� �qDFC"DFKBA�J*=@DFc�T V =EL
=@?^A � TPa H TPJ^aPA�T/JWKBXBT V L]R 687 9 t p =@TP=EDFLPJBT H DF=Q)sDFC"C@?BL��&J DFJ ��A \W\ T�k]t 3^t/5*t�SUANJBL��qTPKBK =@?BA V TPCE=�CE=@A G DFJ
=@?^A�CEA \ DFKBA Z JBDF=@A H AIc�D G A�=EL�C@L V O/AR687:9 t
� � ,@,@L ���/B/��� � D D � $/9��' ;��-�' 9 $ � @��F3 � @C369424D � � � ����;>=�5 ��+9 $/;�� 243 � � ;A2 9�I � � 3�$ ;A@��4I>2 � 2 9GD � 9��	�F3 � 9G@CB �
��+9 � 2G3�$ ;A@ ;>=?5 ��+9&5 � ;>@ D49&$)3H5:9 � =+3!�69 � 2EI 7A2 ;1$)D � �89�� � ;>=�5 ��9�� ��* � DED � $/9 � $/I>2 9EI1� 9G2 � �' ;�� � 3FD
=?I
� 2 ;A= �<IA=?9%* , +9&I � � 3�$/;>@ D4IA@ � �F36I>=!� � �HI�687 9 �E;A= ��+9G= � 9&I��	�H;A3F=?9E5 �GB	� � � �O� �� � 1 +9G2 9 �� 3FD
��+I>D49G= 3F= � � �
� ����� � � � � � � � �' 9/= � @F@ D � ;��E9/I#� ��+9�� 94DEDE3H;>=$I#� ��+9�� ;87A2 ;A= 7:9 ;A= � ;>=�5 �EI>=+D�� 2 � ���69E5
�6I/D4;�� 3FD��EB�� I1$ � @ 9&$ 9G=��6;>243��FB+* � 3F=�� 9��4#� 2 � �EI%$ � @ 9�$/9G=��H;A243!� B)3 $ � @C3H9GD � ��� �� ��� � ��� �� � � # �+*
6 ��!I! ��7 �") � A \W\ T k]t 3^t/.*i�� DFC GBH D \ T V R`A�TPCEDF( V A	R`L H 687 9 t#�") ��A \W\ Tqk1t43^tC5 i � DFCWKBX^T V R`A�T/C@DF( V A
TPJ^K6CE=@TP=EDFLPJBT H DF=Q) ?BL V K^C�t b L H A�L1O/A H =E?BAWL G =@D \ T V O1T V X^AsL]R 687 9UDFC�TP=E=@T/DjJ^A�K6(*) ��A \ \ T k]t 3^t k1t eNJ V )
c�L \WGBV A \ A�J*=@T H DF=Q)	R`TPD V C�t � R ��A c ?^LhL/C@A �� DFJ =@?^AJ*X VFV C G TPc�A L1R�� � ��������� � � � =EL6CETP=EDjC R`)U=@?^DjC V TPCE=
H AI_hX^D H A \ AIJh=&T/JBKW=E?BA H A R`L H A�T VFV c�LPJ^KBDF=@DFLPJBC&L]R � A \W\ Tsk1t k]t k]i �"A'c�LPJ^c V XBKBA'=@?BT/=�� � � ��� �� DFC&L G =ED \ T V
R`L H 687:9 t <

� ?BAWJ*X VFV C G TPc�A�� H AIC@= H DFc�=@A�KqCE=@A G i �� i8c�TPJ (2AuR`L/XBJBKU(*) T � � K^A�c�L \ G L/C@DF=@DFL/J6L]R =@?BARUNA�C@CEDjT/J�t p T1)
� � ��� ������i �&?BA H A	� �
� � �Bi =@?BA�J	=E?BA�J*X VFV C G T/c�A'DjC"=@?^A�C@L V X^=@DFLPJ L1R

2�� � � � ����� � �



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� .^k

�&?BDFc ? ��A'C@D \ GBV D RY)�(*) \ X V =@D GBV )*D J^a�L/J	=@?BA V A R`=&(*) � � iB=@L�L/(B=@T/DFJ

2�� � � � � � ����� ��� � � � ��� � � � ��� �

� ?BDFC&A�_*XBT/=@DFLPJ c�TPJ	A�T/C@D V )W( A�CEL V OPAIK(*) (BTPc wWCEXB(BCE=@DF=@XB=EDFLPJ	C@DFJBc�A'=E?BA \ T/= H D � �>DFC"X GBG A H = H T G A�gILPDFKBT V t
� ?BDFC V T/C@='DFJBa H A�KBDFA�J*='DFJ6=E?BA�C@A \ DFKBA Z JBDF=EA�R H T \ A ��L H w DjC'DFJ*=@A H A�C@=EDFJBa DFJ \ L H A ��T1)*CN=@?BT/JULPJBA1tu< C

�"A �&D VjV CE?BL H = V )	C@A�A]i�DF=&= H T/JBC V T/=@A�CNDjJ*=EL�TWOPA H )	C@D \WG^V ANT V aPL H DF=@? \ R`L H C@L V O*DFJBaE687:9 t ��X^=�i�DFJBc�DFKBA�J*=@T VFV )/i
DF=&T V C@L GBH L1OhDFKBAIC XBC �&Dj=E?	TPJBL/=@?BA H i2T H aPX^TP( V )�C@D \ GBV A H�G^H L*L1R@i =@?BT/=?687:9 ?BTPCNJBL�KBXBT V Dj=Q)�a/T G t�SUA'?BT1O/A
C@?^L��&J=E?BDFC H A�CEX V = ( A R`L H A'(BXB= H A G AITP= DF="R`L H =E?BA�CED \ GBV DFc�DF=Q)�L1R�=@?^A G^H L*L1R@t

� � ,@,@L ��� < � � � ��� 	I� ���+���$M��.� � 2 IA= 7&5 � ;>@ 3!�FB  I>@ 5>D �4I>2 687:9 *
6 ��!I! ��7 � ?BA CEA \ DFKBA Z JBDF=@A&KBXBT V2G TPD H �89�� �"i���9�� �%?^TPC�CE= H DFc�= V )�DjJ*=EA H DFL H G L/DjJ*=EC�TPJBK�=E?BA H A R`L H A'JBL�KBX��
T V DF=Q)'aPT G ihDYt A1tFi /
 � � /� � t �")scILPJBCE= H X^c�=@DFLPJ iB=@?BANKBXBT V^GBH L/a H T \ ��9�� � DFC;AI_hX^DjO1T V A�J*=;=EL�=@?^A ��TPa H T/JBaPA�T/J
H A V T �BTP=@DFL/JWL1R:687 9 t � ?BA H A R`L H A /
 � � 
 � i (2L/=@?	KBXBT V L G =@D \ T V O1T V XBA�C&T H A�AI_hX^T V t#�")	=@?BA G^H A�O*DFLPXBC V A \ �

\ T/=@T TP( LPXB='C@L V OhDFJBa �89�� �"i�DFJ c�TPCEA�C �&?BA H A�=E?BA�C@L V XB=@DFLPJ DFC H TPJ^w LPJBA � ��A \ \ T k]t 3^t43 �"TPJ^KUDjJ c�T/C@A�C
�&?BA H A DF=8DFC;J^LP= � � A \W\ T�k1t43Bt/0���i���A&c�T/J Z JBK GBH D \ T V CEL V XB=EDjL/JBC� T/JBK �uC@XBc ?�=@?^TP= /� � � � � t � ?^A H A RYL H A
� � � 
 � �B=@?BA GBH D \ T V TPJ^KK^XBT V L G =@D \ T V O1T V XBAIC&L1R 687 9 T H A'TP=E=@T/DjJ^A�K	TPJBK	T H A'A�_*XBT V t <

SUA'JBL�� c�L \ (BDFJBA =E?BA�C@A H A�CEX V =@C DFJ*=@LuT�OPA H )WCED \WGBV A 687 9 � CEL V O*DFJBa�T V a/L H DF=E? \ t

798�� � @ML J NC> �?D9N�� �?@CD E �?D��
	��

SUA&?BT1O/A C@?^L��&JW?BL��qT�CEA \ DFKBA Z JBDF=@A&R H T \ A �"L H w�T VFV L��&C;X^C�iBDFJ�=@?BAIL H )/iB=@LuC@L V OPA?687:9-t � J =@?BANA�� GBV DjcIDj= V )
c�L/JhO/A�� TPJBK A�TPCE) JBLPJ � c�L/J*OPA�� c�T/C@A�CIi�=@?BA�C@A \ DjK^A Z JBDF=@A G TPD H L]R GBH L/a H T \ C&)*DFA V KBC =E?BA�L G =@D \ T V C@L V X^=@DFLPJ
�&DF=@?UJBL	T/KBKBDF=@DFLPJ^T V ��L H w t � JU=@?BA�?BT H KUc�T/C@A1i�T KBA�c�L \WG LPC@DF=EDjL/J L1R =E?BARU AIC@C@DFT/J L1R&=@?^A�C@DFJBaPX V T H ��T��
a H TPJBa/A�TPJ DFC H A�_*XBD H A�K =EL \ L1OPA&=ELs=E?BA'(2L/XBJBKBT H )/t � ?BANR`L VFV L��&DFJBa G CEA�XBKBL � cILhK^A�KBA�CEc H D G =EDjL/J \ TPw/A�C�=E?BDFC
C@L \ A �&?^TP= \ L H A A�� GBV DFc�DF=�t

� ?BA R`X VFV C@=@T/=@A \ A�J*=sL]R�=E?BA	T V aPL H DF=@? \ \ TPwPAIC G TPDFJ*RYX VFV ) c V A�T H DF=@CuC@D \ GBV DjcIDj=Q)/t �"XB= ��A	O*DFA �%=E?BDFC
C@D \ GBV DjcIDj=Q)uTPCNTWCE= H AIJBaP=E?6L]R =E?BA�=E?BA�L H A�=@DFc�T V (BT/c w*a H LPX^JBK	TPJBK L]R�=@?BAuC@A \ DFKBA Z JBDF=EA R H T \ A �"L H w iBJBL/= T/C
T ��A�T/w*JBA�C@CIt�SUA	?BT1O/AW)PAI=�=@LUC@AIA ?BL�� �"A	c�TPJ�i&DFJ G^H TPcI=@DFc�A1i&C@L V OPA	=@?BA	CEA \ DFKBA Z JBDF=@A H A V T � T/=@DFLPJ L1R



����� � 6��87��
	 6���� 687� 9I6��Q7���������� 9���� �87���������� .-.

687:9-t ��XB=&T/C&LPX H DFJ*=@AIJh=EDFLPJBCIiBDjJ =@?BDFC��"L H w2i*KBL�JBL/=&DFJhO/L V OPA&CE=@XBK^)hDFJBau=@?^A�DFJh= H DFc�T/c�DFA�C&L1R8DjJ*=EA H DFL H � G LPDFJ*=
T V a/L H DF=E? \ CIi ��A G^H A R`A H =@L c�LPJ^C@DFKBA H =@?BA DFJ*=@A H DFL H � G LPDFJ*=�c�L*KBA CED \ GBV )UTPC�TU=ELhL V t b L H A�L1O/A H i T/CW=E?BDFC
H A V T �BTP=@DFL/JWL1R 687 9 DFC"LPJ V )�TuC G A�c�DFT V c�TPCEA'L1R;T \ L H ANaPA�JBA H T V CEA \ DFKBA Z JBDF=@A G T/D H i �"A �&D VjV G LPC@= G L/JBA'=@?BA
DFJ*=@A H DjL H � G L/DFJh="T V a/L H DF=E? \ KBDFC@c�XBCEC@DFLPJ =@LuT V T/=@A H c ?BT G =@A H i �&?^A H A�=E?BA�a/A�JBA H T V�G^H LPa H T \ DFC&whJ^L��&J�t

����������	�
������������������
���������	��� "!#��$�%#�&��$��'�#

(*),+ � � �S� �E# � �
� % T H a \ DjJ � � � �
��� � � � � ����� ! # ��� ��� � � ����� � k �
� � � ��� %T H a \ T���� � ��� � # � ��� � ��� � � � � � � ! 2�� ��� 2��
� � ��� � � � � # � � � 2
� � � �

��*Q�A�
��DjJ^K ��&% � � � � ��� ���&DF=E? �� � �� �
# � � � ���
� � � ��� ��

�

��� ������# � � � �

798.- � ���
��� ����>�J

� ?BA \ T/DjJ G X H@G LPC@A&L]R2=@?^DjC8c ?BT G =@A H ��T/C�=@L'DFJ*= H LhK^XBc�A&=@?^A�CEA \ DFKBA Z JBDF=@A R H T \ A �"L H w XBCEA�Ks=EL'C@L V O/A�T R`X VFV )
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\ DFJ � � � ��� � � � � ��� .�� � � �� #O! � � 	 �-! � � � % ' ( * �
�&AIc�A�J*= V )/i MND;T/JBK p XBJ J k�5GK H A�c�L/JBC@DFKBA H A�Kq=@?^AsL H DFaPDFJBCNL1R&=@?BAE687:94DjJ =@?^AsL G =@D \ DFg�T/=@DFLPJ ��L H@V K �&?BA H A
=@?^A�LP(�� AIc�=@DFOPA�DjC&X^C@XBT VjV ) T \ L*KBA V R`L H T \ L H ANc�L \ GBV A��WJBL/J V DjJ^A�T H R`X^JBc�=@DFL/JT/JBK KBAIc�DFKBA�K =EL�A�� GBV L H A�T
c�L/JBDFc \ L*KBA V L1R�=@?BA'L/(�� A�c�=EDjO/A'R`XBJ^c�=@DFLPJ t � ?BA H A�CEX V =@DFJBa�C@X^( GBH L/( V A \ DjC"A�� GBH A�C@CEA�KUTPC

\ DFJ � �O� � � �
k � 1 � � � k
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�@k �31 � ��� � �� � � 	 �-!$# � � �&% ')( * �
� ?BA&KBD H AIc�=@DFLPJ �"A&DFJ*=@A�JBK�=EL'A�� GBV L H A&J^A��B=�c�LPJ^C@DFKBA H C�=E?BA CET \ A C@D \WGBV A"_*XBTPK H TP=EDjc"LP(���A�c�=@DFO/A���A&?BT1O/A

c�L/JBC@DFKBA H A�K DFJ	=@?BDFC&c ?BT G =@A H (BXB=&c�L/JBC@= H T/DjJ^A�K	(h) = ��L^i G T H =@DFT VFV )uL1OPA HEV T GBG DFJBa^ih= H XBCE= H AIaPDFLPJBCIt
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b L1O*DFJBa X G DjJqc�L \WGBV A��BDF=Q)/i ��A	c�L/JBC@DFKBA H JBL�� =@?BA	= �"LU= H X^C@=�� H AIaPDFLPJ G^H LP( V A \ i�?BA H A�T1RY=@A H�� � 687:9-t � =
L*c�c�X H C JBT/=@X H T VFV )Pi/R`L H A��BT \WG^V A&DFJ GBH L*c�A�CEC \ L*KBA V DFJBaBi/XBJBKBA H =@?BA'a/XBDFC@A'L1R8=@?BA�K^XBT V � H A�C G L/JBC@A G^H LP( V A \ t
� p A�A b )/A H C&T/JBK d"T H =EA H�J 3 5GKQt ���"XB= G A H ?^T G C \ L H A D \WG L H =@T/Jh= R`L H LPX H K^A�OPA V L GB\ A�J*="DFC�DF=@C&T GBG A�T H TPJBc�A
TPC�TCEXB( GBH LP( V A \ L]R a/A�JBA H T V JBLPJ V DFJBA�T H C@L V O/A H C'RYL H'\ DFJ � �� ��� ���� � ����� 2 * =@?BT/=�XBCEA�T C@A�_*XBAIJBc�A	L1R
T G^GBH L��BD \ T/=@DFLPJBC8L]R =E?BA'=Q) G A

� � 6 \ DFJ � � � ��� � � ��� ��� .�� � � ���� � � ��� � � !	� � � � � ! # � �&%-')( * �
� ?BA GBH L/( V A \ ��T/C�DFJh= H L*KBXBcIA�K (*)Ud"A V DjCIi MNA�J^JBDFC�TPJBK � T G DFT J k�2GK i8?BA�J^c�A	=@?BA TPc H LPJ*) \ � � 6"i�X^JBKBA H
�&?BDFc ?UDF=�DFC�J^L�� w*JBL��&J i;T/JBK6DFC�=E?BAWCE=@A G^G DFJBa C@=ELPJBA L1R&T	R`T \ D V )WL1R&DF=@A H TP=EDjO/A \ A�=E?BL*KBC�t � p A�A �") H K�i
p c ?BJBT/(2A V TPJ^K p c ?*X V =Eg J lGK i ��L��"A VFV TPJBK � X^TPJ J 5-5GK i � XBT/J J n 5GKQiBS D VFV DjT \ C@L/J J n 1 KQi "8V � < V A \ J kOFGKQi�
 ?BTPJ^a
J nPnGKQt �

��AIc�TPXBCEA �"A �&DFC@?	T�RYL H@\ X V T/=@DFLPJ \ L H A&c�L/JBKBXBcIDjO/A�=@LuT�C@A \ DFKBA Z J^Dj=EA GBH LPa H T \ TPJBK �&DFC@? =@L�?BT/JBK V A
DFJBA�_*XBT V DF=EDjAIC�i �"A = H TPJ^CQR`L H@\ � � 6qDjJ*=EL�T'R`L H@\ \ L H A&T GBGBH L GBH DFTP=@A&=EL�LPX H�G X H@G LPC@A]t�SUA Z2H CE=�CE_hX^T H AN=@?BA
c�L/JBC@= H TPDFJ*=@CN=@LuaPA�=

\ DFJ � � � � � � � � � ��� .�� � � �� � � � � � ���%. � � � � ��� � � � !	� � � � � �&! # � � �/%&' ( * �

.�3



����� � 6��87 � 	 6 � � 687�89 6�� 7 ��������� 9 .-5
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� ��687 9 \ DFJ � � � ��� � � � � ��� .:� � � �� � � � � ��� .�� � � � � 1 � ! 2�� � � �&!1# � � �&%&' ( * �
�^L H � � G L/C@DF=@DFOPAuKBA Z JBDF=@A1i8TPC �"A �&D VFV TPC@CEX \ A�DjJ =@?^DjC'c ?BT G =@A H i � ��687 9 DFC�AI_hX^DjO1T V A�J*=�=EL3� � 6 TPJBK DFC
c V A�T H@V )sT'a/A�JBA H T V DFg�TP=EDjL/JsL]R�687 9 t � D RY=@DFJBa =E?BA H AIC@= H DFc�=@DFLPJ LPJ � � ihDFJu=@?BA \ TPJBJBA H L]R b L HUTA J 3�1GK i G L/C@C@DF( V )
�&DF=@?�=E?BA T/KBKBDF=@DFLPJ^T V c�L \ GBV A��BDF=Q)�L1R�T�= �"L��QC@DFKBAIK�= H X^C@=�� H AIaPDFLPJ�i*DFJ�=@?BA \ T/JBJBA H L]R p =@A H JT/JBK�SUL V w/L��&DjcIg
J 0 1GKQiB)*DFA V KBC&T \ L H A aPAIJBA H T V�GBH LPa H T \ ��A \ DFaP?*=8T V C@L �&DFC@? =@L�c�L/JBC@DFKBA H t

SUA D \WG LPCEAJ^L H AIC@= H DFc�=@DFLPJ LPJ =@?BA LP(�� AIc�=@DFOPA R`XBJ^c�=@DFLPJ t UNA�DFJBwPA�J^C@c ? V LPC J . FGK'C@=@X^KBDFA�K G^H LPa H T \ C
H AIC@X V =@DFJBafR H L \ T	c�LPJ*O/A��BDj=Q) H A�CE= H DFc�=EDFLPJ �"C@L ?BT1O/A � XBTPJ J n 0GKQi;K^A�OPA V L G DFJBa	TK^XBT V T V aPL H DF=@? \ R`L H =@?^A�D H
C@L V XB=@DFLPJ iBTPJBK 
 ?BTPJBa J n/nGK i �&DF=E?T G T H T \ A�= H DFc T G^GBH L/TPc ? t

� ? H L/XBaP?^LPXB=�=E?BDFCsc ?BT G =@A H i�XBJ V A�CECsL/=@?BA H �&DFC@A C@=@T/=@A�K i �"A�TPC@CEX \ A�=E?BTP=�=@?BA R`A�TPCEDF( V A H A�a/DjL/JU?BTPC�T
JBL/J�� A \WG =Q)	DFJ*=@A H DjL H t �BL H =E?BA GBH LP( V A \ XBJBKBA H c�LPJBCEDFKBA H T/=@DFLPJ i�C@XBc ?UT	c�L/JBC@= H TPDFJ*='_*XBT V D Z c�T/=@DFLPJ DFC'JBL/=
L1OPA H@V ) H A�CE= H DjcI=@DFOPA1t

� 8:7 ;=< 	 �
	���?> �A@CB 	 �?@�DFEGD9HIDKJ ��@ML 	NC@��PO
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JBA H t�SUA �&DFC@? =EL G T H T VFV A V =E?BAsK^A�OPA V L GB\ A�J*=&L]R�=@?BA GBH A�O*DjL/XBC'c ?BT G =EA H TPJBK =@?BA H A R`L H A Z2H C@='DFJhO/A�C@=EDFaPTP=EA
JBA�cIA�C@CET H ) c�LPJBK^Dj=EDFLPJBCIt
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�")s=ETPJBa/A�J*=
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KBA G A�JBK^A�J*=�t
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c�L/JBC@DFKBA H =@?BA�UNA�C@CEDjT/J L1R8=@?BA ��TPa H T/JBaPA�T/J�i

3�� � � ��� � � � � ���%.:� � ��� � � � � � � � ��� .�� � � � � 1 � � � � � � � � � � # � �
� � � � � � � � � � � � � � � � � . �H� � � � � � � � � � � 1 � � � � # � �

� J =E?BA	A�OPAIJh= =@?BT/= � CETP=@DFC Z A�CWcILPJBCE= H T/DFJh= � �&DF=@? A�_*XBT V DF=Q)/i ��A	c�T/J KBA Z JBA =@?^A=ETPJBa/A�J*= G^V T/JBA��(.'=EL
c�L/JBC@= H TPDFJ*= � T/C

� � � � ���,� � ��� � � 2�� � � � � � ��� � � �
� � � � ���,� � ��� � � 2�� � � � � � �

� ?BA'C@=ETPJBK^T H K JBA�c�A�CEC@T H ) CEA�c�LPJ^K�� L H KBA H c�L/JBKBDF=@DFLPJ^C H A�_*XBD H A'=E?BA�DFJBA�_*XBT V DF=Q)

� � � � � � � � � � � � � ��� � 2�� R`L H T VFV � DjJ =@?BA�=@TPJ^aPA�J*=&C G TPc�A1t

� R�J^L6c�L/JBC@= H T/DjJ*=EC�T H A TPc�=EDFOPA1i"=@?BA�J � � � � � � � � � � \ XBCE=�(2A G LPCEDj=EDFOPAWCEA \ DFKBA Z JBDF=@A LPJU=@?^A �&?^L V A, �QKBD \ A�JBCEDFLPJBT V C G T/c�A1t � ?BA?U AIC@C@DFT/J?^TPC&JBL�JBAIaPTP=EDFOPA'A�DFaPA�J*O1T V X^A1t
� R LPJBA�cILPJBCE= H T/DFJh=Ii;CET1) � i8DjC�TPc�=EDjO/A1i8=@?BA�c�L H@H A�C G LPJBK^DjJ^a6=ETPJBa/A�J*= GBV TPJBA�� . DFC'L1R&KBD \ AIJBC@DFLPJ�, � k

TPJ^KU=@?BA U A�CEC@DFTPJ�i�(*)Ud"L H L VFV T H ) k1t k1t/. =@L =E?BAWd"LPX H TPJ*= � ��DFC@?BA H � ?BAIL H A \ i8?BTPCuTP= \ LPCE=�L/JBA�JBA�a/TP=EDjO/A
A�DFaPAIJhO1T V XBA1t

� R�(2L/=@? c�L/JBC@= H T/DjJ*=EC T H A'TPc�=EDjO/A'TPJBK =E?BA'=@T/JBaPA�J*= GBV TPJBA�C&K^L�JBLP=Nc�LPDFJBc�DFKBA]i2=@?^A�J =@?^A�=ETPJBa/A�J*= C G TPc�A
� ��� � � DFC&T � , �%. � �QKBD \ A�JBCEDFLPJBT V C@XB(^C G T/c�A�TPJ^K=E?BA�U A�CEC@DFTPJ i2TPa/TPDFJW(*)Wd"L H L VFV T H ) k1t k1t/. ih?BT/C�T/= \ L/C@=
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= �"LsJBAIaPTP=EDFOPA'A�DFaPA�J*O1T V X^A�C�t <
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��#N�O�"* cILPJ*OPA H aPA�J^c�A
��� ������# � � � ��	 � � � � 	 �

SUA V AIT1OPA"XBJBKBA Z JBA�K�=@?^A&c�LPJ*OPA H aPAIJBc�A c H DF=@A H DFLPJuL1R�=@?BDFC8T V aPL H DF=@? \ CEDjJ^c�A GBH T/c�=@DFc�T V c�L/JBC@DFKBA H TP=EDjL/JBC�c V L/XBK
=@?^A�DFCEC@XBA1t � JW=E?BA�L H )PiBCEDFJBc�A?9 � � cILPJ*OPA H aPA�CN=@LuT G LPDFJ*="C@TP=EDFCQR`)*DFJBau=@?BA Z2H CE=��QL H K^A H JBAIc�A�C@CET H ) c�LPJ^KBDF=@DFLPJ
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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

� � �� � � ��	 � � � . � . � � . � � � ��	 � � � � � � � � � 	 � � ! � �
�&?BA H A �'DjCNT GBG^H L G^H DFTP=EA V )CEc�T V A�K t�< C@D \ GBV A H =@A�CE=�LPJ =@?BAuC@=EA G6V A�J^aP=@? \ DFa/?h="( A \ L H A GBH TPc�=EDFc�T V i V A�C@C
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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��DFaPX H A 1 t k � � =@A H TP=@DFL/JBCWL]R 9 � � LPJ " �BT \WGBV A 1*t k]tC.fR H L \ DFJBDF=@DFT V�G LPDFJ*= � �� k ���u=@L L G =ED \ T V C@L V X^=@DFLPJ�+2�� n 2Pn^k:2�� n-2PnBk ���Qi �&DF=@?WX^JBDF=&C@=@A G � V A�J^aP=@?^C TP=&AIOPA H )WDF=@A H TP=EDjL/J�t

� � ,@,@L G � ��� G�
 � ��+9 �49E;>DE3!�G@ 9 DS9	� I#�);&=?IA=+@C3 =?9E;>2 � 2EI 7A2 ;1$ � � � � � � ! � � ����! 2�� � 5�9GD��4243�� 9E5 �GB ��+9
�EI>=��>9 ��� � =��	� 3HI>= � �>' ( 9 ' � � 3FD ; ��� 2 I �A3�$/;��69E5/;�� ��+9 � I>3 =���� � �GB ��+9 � 2GD � ( I>2E5�9G2 , ;>B>@ I>2�90� � ;A=+DE3HI>=
I � � � ;AD 3 =

�� � � � � ! � . � � � � � � � . � � � � � � � � � � � ! 2��sk�! � ! � ���
��+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 AJ^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@DFJBcIAL/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 \

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

p L \ A�DF=@A H TP=EDjO/A \ AI=@?BL*KBCNXBC@DFJBa ?BDFaP?BA H � L H KBA H K^A H DFO1TP=EDFOPA�C'?BT1O/A�(2AIA�JUw*JBL��&J	R`L H T V L/JBaW=ED \ A1t � J��
=@A H A�CE=@DFJBa A��BT \WG^V AIC�cITPJ ( AuR`L/XBJBKUDFJUT kOF/n 2 G T G A H (h) p c ? H #LPKBA H i�= H TPJ^C V TP=EA�K R H L \ =@?BAWr'A H@\ T/J6(*)
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/JL]R D A �&=ELPJ 5 C \ A�=E?BL*K�DFC�T�CEA�c�L/JBK��
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
c�T/C@A�=E?BTP=&c�L/JBc�A H JBC'XBC&DFJ \ LPC@="L1R8=@?BDFC��"L H w2iB=E?BA�A�� G T/JBC@DFL/JDFC

� . �-� � ��	 � � � . � � � ��	 � � � � . � � � ��	 � � � � ��	 � k
. �

� � 	 � � � � . � � � ��	 �,� � ��	 � ��� � � � ��	 � � � �
S DF=@? TPJ	A�� GBV DFc�DF=�A H@H L H =EA H@\ i ��A'c�T/J=E?BA H A R`L H A � H DF=@A
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�&A�cIT VFV " �BT \ GBV A .*t/5 tC5 �&?^A H A =@?BAUCEA \ DFKBA Z JBDF=@A H A V T��BT/=@DFLPJ G^H L*KBXBc�AIK TqC@= H DFc�= V ) DFJ*=@A H DFL H	G LPDFJ*=

�+5��43 F �C1 ���Ei �&?BDFc ? R`TPD V A�K =@L C@TP=EDFCQR`) c�L \ GBV A \ A�J*=ET H DF=Q)/t6SUA \ L1O/A�KUT V L/JBa6=E?BA	J*X VFV C G TPcIAL]R�=E?BA ��T��
a H TPJBa/A�TPJ =@L�=E?BA'(2L/XBJBKBT H ) �"5�� lPl-. 5 �/1 ���EiBTPC&D VFV X^C@= H TP=EA�K	DjJ���Dja/X H A?1 t 3^ihTu( V L���QX G L]R ��DFaPX H A . t/5*i �&Dj=E?
=@?^A Z H C@=NTPKBK^Dj=EDFLPJBT V = H XBCE=�� H A�a/DjL/J�t
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� ?BAWcILPJBCE= H X^c�=@A�K = H X^C@=�� H AIaPDFLPJqA��Bc V XBKBAIC�=@?BA XBJ ��T/Jh=EA�K CE=@T/=@DFLPJBT H ) G L/DFJh=uTPJ^KUTPJBL/=@?BA H DF=@A H TP=EDjL/J
D \WGBH L1OPA�C8=E?BA CEL V XB=@DFL/J�t � ?^DjC c�TPJ =@?BA�J (2A H A G A�T/=@A�K�t � ?BA&RYL VFV L��&DjJ^a =@T/( V A&D VjV XBCE= H TP=@AIC�=E?BA�C@ANDF=@A H TP=@DFL/JBC�i
c�L/JhO/A H a/DFJBaBi T V (2AIDj=NC V L�� V )PiB=ELW=E?BA�L G =@D \ T V �"0 2����@i R H L \ =@?BAu( A�C@= G LPDFJ*= GBH L*KBXBcIA�K6(*)	=@?^A H A V T � T/=@DFLPJ i
T1RY=@A H =E?BA�J*X VFV C G T/c�A�� H A�CE= H DFc�=EA�K C@=@A G t
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� =@A H � � � � � � ��� ��� � � � � ��� �-� � � � � ���
k �6� 5 t lPl .-5���2*t/1 2-2 2 � �H�uk1t/. 2-2 2���F tCF-2 2-2�� � � 2*t/5^kO. 5 � 2 t/2 2 2-2��
. �6� 5 t lPl�3*n���2*t/2 1/n 0 � �H��2*t/2 2-2 2���F t l/l F/n�� �H��2 tC2-2 .-. � 2*t/. 0-.�3��
1 �6� 5 t l FPl^k ��2*t/2 2 3hn � �H��2*t/2 2-2 2���F t l/lPl^k�� � � 2*t/2 2-5 5 � 2*t/2 1-.Pl �
3 �6� 5 t l FPl-2���2*t/2 2-2 0 � �H��2*t/2 2-2 2���F t l/l F-.�� � � 2*t/2 2-2Bk� 2*t/2 2 32k �
5 �6� 5 t l FPl-2���2*t/2 2-2Bk � �H��2*t/2 2-2 2���F t l/l F-.�� � � 2*t/2 2-2 2 � 2*t/2 2-2 5 �
0 �6� 5 t l FPl-2���2*t/2 2-2 2 � �H��2*t/2 2-2 2���F t l/l F-.�� � � 2*t/2 2-2 2 � 2*t/2 2-2Bk �
n �6� 0 t/2 2 2-2���2*t/2 2-2 2 � �H��2*t/2 2-2 2���F t l/l F-.�� � � 2*t/2^kPkO2 � 2 t/2 2 2-2��
F �6� 0 t/2 2 2-2���2*t/2 2-2 2 � �H��2*t/2 2-2 2��'l tC2-2 2-2�� � � 2*t/2-2 2 2 � 2 t/2 2 2-2��

� ?BDFC"DjC"(BT H A V )�C@c H TP=Ec ?BDFJBa�=@?BA'CEX H R`T/c�A'L1R �&?BTP="c�TPJ (2A'KBL/JBA �&DF=E?W=@?^DjC&T GBGBH LPTPc ? TPJBK DjC"JBL/= \ A�TPJ*=�T/C
T GBH L*L]R�=@?BT/='=@?BA�T/KBKBDF=@DFLPJ^T V cILPJBCE= H T/DFJh=EC'aPXBT H TPJ*=EA�A�C�c�L/J*OPA H aPA�JBcIA1i�A�C G A�c�DFT VjV ) CEDFJBc�Au=@?BA H Dja/?*= c ?BLPDFc�A
L1R H T/KBDFXBC'R`L H =@?^A�TPKBKBDF=EDjL/JBT V = H XBCE=�� H A�a/DjL/J ?BT/C�JBL/=�( A�A�J4R`LPX^JBK�t���XB=�=@?BA A��BT \WG^V A�C@XBa/aPA�CE=@Cu=@?BT/=�DF=
\ DFa/?h=&( A G LPC@CEDF( V A�=@L	c V LPCEA�=@?BAuaPT G ( A�= �"A�A�J =E?BA H A V T �BTP=@DFL/J TPJBK =@?^A�L H DFa/DjJ^T V8GBH L/( V A \ i�T/= V A�T/C@='DFJ
C@L \ ANc�TPCEA�C�t

� ?BA H A�TPCELPJBC R`L H =E?BA�C@X^c�c�A�CEC�L1R8=@?BDFC T GBGBH LPTPc ?	T H A�c�A H =@T/DjJ V ) H A V T/=@A�K =EL ��A \ \ T . t/.*t k1t � ?BA�T/KBKBD$�
=@DFL/JBT V c�L/JBC@= H T/DjJ*=Ii2Tu= H X^C@=�� H AIaPDFLPJ cILPJBCE= H X^c�=@A�K =@L�A�� c V X^KBA�=@?^A�C G X H DjL/XBC CE=@T/=@DFLPJBT H ) G LPDFJ*=�iBc�L/J*OPA��BD Z A�C
=@?^A�� TPa H TPJBa/A�TPJ TPJBK H A�KBXBcIA�C�=@?^Asa/T G ( A�= �"A�A�JULPX H c�L/JhO/A�� GBH D \ T V �QKBXBT V T GBGBH L/TPc ? TPJBK =E?BAuL H DFa/DjJ^T V
JBL/J�� cILPJ*OPA�� G^H LP( V A \ t�SUA��&D VFV J^LP= G X H C@X^A�=E?BDFC�T/J*)�R`X H =@?^A H TPC ��ANT H A H AIC@= H DFc�=@DFJBa \ L/C@=�L]R�LPX H"H A�CEX V =@C
=@L�=E?BA'c�LPJ*O/A��c�T/C@A1t

SUAsJ^L��>?BT1OPAuT VFV =E?BA�=@L*L V C H A�_*XBD H A�KU=@L	C@L V OPA�_*XBT/K H T/=@DFc�T VFV )	c�LPJ^C@= H TPDFJBA�K c�L/JhO/A��6_*XBT/K H T/=@DFc G^H L��
a H T \ C�t8SUA JBL�� KBA�CEc H DF( A�?BL�� =@L H AIc�X H CEDFOPA V )WT/=@=ETPc w \ L H ANaPA�J^A H T V�GBH LPa H T \ C�t
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=@L'L/X H�GBH A�O*DjL/XBC �"L H w�LPJuC@A \ DFKBA Z JBDF=EA H A V T��BTP=EDjL/JBC8=@L'RYX VFV )'KBAIC@c H Dj( A =E?BA:9 � ��� T GBGBH LPTPc ?�t
�^L H8\ L/C@=8L1R
=@?^A�K^A�=@T/D V CIi �"A �&D VFV TPaPT/DFJ H AIC@= H DFc�= L/X H CEA V OPA�CN=@L�c�L/JhO/A�� G^H LPa H T \ C"(BXB=��&D VFV DFJBKBDFc�T/=@A'C@L \ ANA��B=@A�JBCEDFLPJBC
�"A�?^T1OPA'(2AIA�J TP( V AN=@L \ TPwPA R`L H =@?^A�JBLPJ � c�L/J*OPA��Wc�T/C@A1t
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� ?BA�L H DFaPDFJBT V2GBH LP( V A \ XBJBKBA H C@=EXBKB)WDFC

��� � \ DFJ � �� ��� �� � � ��� ! 2�� �/%&' ( * �
<&="C@L \ A G L/DFJh=�� � � 	 i G LPC@CEDF( V )�DjJ R`A�TPCEDF( V A1i �"A A�� G TPJBK	A�O/A H ) R`XBJBc�=EDFLPJW(*)uC@A�cILPJBK��QL H KBA H � T1) V L H G L V )*JBL �
\ DFT V C TPJBK c�LPJBCE= H XBc�='=@?BA'CEXB( GBH LP( V A \

��� ��� � � � \ DFJ � � �-��� � � ��� � � ��	 ��� � � �
�
��� � � ��� � � ��	 �,�

CIt =�t � . �-��� � � . � � � ��	 � � � � . � � � � 	 ���,��� �
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��� � � � . � � � ��	 �,�/! 2�� k�! � !��

��� �/! # � �
SUA�TPK^KBA�KUT	= H XBC@= � H A�aPDFLPJ =@L a/XBT H TPJ*=@AIA�T (2L/XBJBKBAIKUC@XB( G^H LP( V A \ i8DjJ c�T/C@A�CuL1R JBL/J��Qc�LPJ*OPA��6LP(�� AIc�=@DFOPA
R`XBJ^c�=@DFLPJ^C�t

� ?BDFC GBH LP( V A \ DFC&DFJ =E?BA�C@T \ ANR`L H@\ TPC AIOPA H ) LP=E?BA H _*XBT/K H T/=@DFc GBH LP( V A \ �"A�c�LPJ^C@DFKBA H A�K�t?U L \ L/aPA��
JBDFg�T/=@DFLPJ�i�L/(B=@T/DjJ^A�K (*)	TPKBKBDFJBa�T c�L \ G L/JBA�J*= =ELW=E?BAsO/A�c�=EL H � i-=ELPa/A�=@?BA H �&DF=@? =E?BAscILPJBCE= H T/DFJh= � �� � k]i
T VFV L��q=@?BA�C@A \ DjK^A Z JBDF=@A H A V T � T/=@DFLPJ i
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� ?BA�KBX^T V�GBH LPa H T \ DFC

��9�� � \ T � � � ��� � � 1 �� � � � � � � � �� .� � � . � ��� ! 2�� ��� 2 * �
p L V O*DFJBa	=@?^AWTP( L1OPA G TPD H i;DFJ =E?BAWcITPC@A L1R c�L/J*OPA�� ��� �"i�DFC�A�J^LPXBa/? C@DFJBcIA1i�T/C ��A ?BT1OPA C@A�AIJ�i�=E?BA Z2H C@=
c�L V X \ JUDFC�L G =ED \ T V R`L H =E?BA _*XBTPK H TP=EDFcT GBGBH L�� D \ TP=@DFL/J�t ��XB=Ii&DjJqa/A�JBA H T V i���A	JBA�AIK TPJqT G^GBH L GBH DFTP=EA
\ A H DF=�RYXBJBc�=EDjL/J	=@L�A�JBCEX H AuC@X RWc�DFA�J*=&KBA�c H A�TPCEAsT/=&A�TPc ? CE=@A G T/JBK	aPXBT H T/Jh=EA�A�a V L/(BT V c�L/JhO/A H a/A�JBc�AuL1R8=@?BA
T V a/L H DF=E? \ i �&?^A�=@?BA H �"A�X^C@A�T V DjJ^A�CEA�T H c ? L H Tu= H XBC@= � H A�aPDFLPJ C@= H TP=EA�aP)/t

� ?BA�c ?BLPDFc�A�L]R \ A H DF= R`XBJBc�=EDFLPJ R`L H 9���� T V a/L H Dj=E? \ C&O1T H DFA�C�cILPJBCEDjK^A H T/( V )Pt �^L H DFJ*R`A�T/C@DF( V AsDF=EA H T/=@A�C
=@?^A H A&DFC�TNJBA�A�Ku=@LN(BT V T/JBc�A"D \ GBH L1O/A \ AIJh=^DjJ�=@?BA"LP(�� AIc�=@DFOPA R`XBJ^c�=@DFLPJ�TPJBK \ L1OPA \ A�J*=2=EL���T H KBC�R`AITPC@DF(BD V DF=Q)Pt
� ?BA�KBAIC@c H D G =@DFLPJ L1R&=@?BAuR`L VFV L��&DFJBa \ A H DF=NR`XBJ^c�=@DFLPJ^C�L���AIC \ XBc ?6=EL	=@?BA C@X H OPA�) G T G A H CsL]R �"LPa/aPC�T/JBK
� L VFV A J FGK�TPJ^K6L]R p =EL*A H J 0 0GKQt�S ?BA H AWDF='T GBG A�T H C�i8=@?^A�c�LPJBCE=@T/Jh= � DFC G LPCEDF=@DFOPAuTPJBKUDFJBc H A�T/C@DFJBa	TP='A�T/c ?
DF=@A H TP=EDjL/J	L1R�=@?BA�T V aPL H DF=@? \ t � ?BA H X V A�C&R`L H DFJBc H AITPC@AuO1T H )�R H L \ LPJBA'D \WG^V A \ A�J*=@T/=@DFLPJu=@L =@?BA�JBA��B= T/JBK
T H A'KBA�C@c H DF(2AIK6DFJW=E?BA H A R`A H A�JBc�A�K G T G A H C�t

� ?BA�c V T/C@C@DFc�T V c ?BLPDFc�A�DFC"=@?BA�_hX^TPK H TP=@DFc G A�JBT V =Q)uR`X^JBc�=@DFL/J

� � � � � �� ��� � � . � � � . � ��� � �
�&?BA H A�=@?BAuDFJBKBA�� CEA�=�DFJBc V XBKBAIC�L/J V )	OhDFL V T/=@A�K	c�L/JBC@= H T/DjJ*=EC�i8D`t A1tFi���� � � � ! � . � � � : 2��/t�< (2A�=E=@A H c ?^LPDFc�A1i
R`L H A�_*XBT V DF=Q)�c�LPJ^C@= H TPDFJBA�K i2DFC&=@?BA'T/XBa \ A�J*=@A�K���TPa H T/JBaPA�T/J�i

� � � � � ��� � � � � � ��� � �O� � � � � ��� � � �
� = ��T/C Z2H C@= GBH L G LPCEA�K	(h) � V A�=Ec ?^A H)J kxlGK�TPJ^KW=@?^A�J	XBC@A�K	T/C�T \ A H DF=8R`XBJBcI=@DFLPJ (h) ��L��"A VFV T/JBK � XBTPJ J 5 3QKQt
< J	T/JBT V LPa/XBA&RYL H DFJBA�_*XBT V DF=Q)uc�LPJ^C@= H TPDFJBA�K L G =ED \ DFg�TP=EDjL/J �"TPC&DFJ*= H L*KBXBc�A�K	(*) � L*c w1T]R`A VFV T H J 5-FGK i

� � ��� � ��� � � � k � � 3 � � �� .� � J � � � .�� . � � . � ��� � � � � �. K �
�&?BA H A � ��� � � \ T�����2���� ��A��B= H T/c�=@C�LPJ V )	=@?BAuO*DFL V TP=EA�K c�L/JBC@= H TPDFJ*=@CIt p ?^Dj=E=@w/L��&C@w*D J 0-2GKQi J 0^k�K�KBA�O/A V L G A�K T
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H A V T/=@A�K R`L H@\ i
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k
. � � . � ��� � K � k � �+. � � � . �� � � �. �

�&?BA H A	=@?BA \ X V =@D GBV DFA H CIi�DFJh=EA H AIC@=@DFJBa V )Pi�T H AW=E?BLPCEA	L1R � �"i8JBLP=u=@?BL/C@A LP(B=ETPDFJBA�K4R H L \ =E?BA V A�T/C@= � CE_hX^T H A
GBH LP( V A \ t � ?BA'DFJBKBA��C@AI= DFC�K^A Z JBA�K TPC

�,� � � � ! � . � ��� � � ��.� � �
TPJ^KDFJBc V X^KBA�C&T VFV O*DFL V TP=EA�KWcILPJBCE= H T/DFJh=EC&TPJBK	JBL ��C@T]R`A V ) �sCETP=@DFC Z A�K	c�LPJ^C@= H TPDFJ*=@CIt

< JBL/=@?BA H T1OPA�J*XBA�XBC@A�C�=@?BA � � A��BT/c�= G A�J^T V =Q)	R`XBJ^c�=@DFLPJ i �&?^Djc ?�i R`L H A�_*XBT V Dj=Q)	c�L/JBC@= H T/DjJ^A�K G^H LP( V A \ C
)*DFA V KBC

� � � � � ��� � � � � � � � � � � � �
TPJ^K �"TPC Z H C@=&CEXBaPa/A�C@=EA�K (*) UNTPJ J .PnGK�T/C&T \ A H Dj= R`XBJ^c�=@DFLPJ t

��DjJ^T VFV )Pi�( A�c�T/XBC@A	=E?BA	C@L V XB=EDFLPJBC�L]R�� � ��� � ��� =@AIJBK =EL G L/DFJh=ECsCETP=EDjC R`)*DFJBa	TP= V AITPC@=�=@?BA Z2H C@=��QL H KBA H
c�L/JBKBDF=@DFLPJ^C&L1R?��� �"i =@?BA \ A H DF= R`XBJBc�=EDFLPJWcITPJ ( A

� � � � � � � 3�� � � � � � � � � � � ��� � � �
T G T H =@DFc�X V T H@V )�T G^GBH L GBH DFTP=EA'c ?^LPDFc�ANR`L H cILPJ*OPA�� GBH L/a H T \ C TPC&KBA�CEc H DF( A�K DjJ J 1PnGKQt

SUA �&D VFV c�L \ A(^TPc w i ( H DFA�� )Pi&=@L =@?BA \ A H Dj=uRYXBJBc�=EDjL/J �&?BA�J ��A DFJ*OPAIC@=@DFa/TP=@A c�LPJ*OPA H aPAIJBc�A L1R�=@?BA
T V a/L H DF=E? \ (BX^= �"A Z2H C@="c�L \ GBV A�=@ANDF=@C�KBAIC@c H D G =@DFLPJ�t"<&R`=EA H C@L V O*DFJBa�=E?BA � ���qC@XB( GBH L/( V A \ R`L H TsK^D H A�c�=EDjL/J
��#� 2*i =@?BA'JBA��B=NDj=EA H T/=@A'DFC&LP(B=ETPDFJBA�K	(*) � � � � � 	 � � � ��	 � �2t � ?^DjC&J^A � G L/DFJh="C@A H OPAIC RYL H =@?BA�A�� G TPJBCEDjL/J
L1R8T�JBA � GBH LP( V A \ (h) C@A�cILPJBK��QL H KBA H'G L V )*JBL \ DjT V C�T/JBK ��A'DF=@A H TP=EA�XBJ*=@D V =E?BA'C@XB( G^H LP( V A \ )hDFA V KBC�� � 2 t
< C �&Dj=E?�TPJ*)u= H X^C@=�� H AIaPDFLPJ�(BT/C@A�K T V aPL H DF=@? \ i �"A&TPK�� XBC@= =@?BAN= H X^C@=�� H AIaPDFLPJ H TPKBDFXBC�T/c�c�L H KBDFJBa�=EL�=@?^A H T/=@DFL
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