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:XWHY,P#Z\[OZ]ZH^ 3`_ [@WHWaPbGcWaK8WaY,P
d BFe#^,M@W 4 K�f�WaY,PhgiCaB�G`^!BFWaPkj�elY,KVK�M�K�f1WHY,P

mon [@DNPbCHZH[@W 4 K�fpILKNMOK�CaB�G,Kq[ nsr B�C\WH[tB�Muf&^,MQv,MOM _ P n W
K�f�WaY,P�CHPbwx^,[OC\P _ P n WaZ]f&KNCyWaY`PkG`P#RNC\P#P�K�f

z K�ebWHKNCyK�f|{}Y,[OMQKNZHK r Y 4
ILK _~_ [QW\WaP#P>K n ILY`P _ [Oe�BFM�{}Y 4 Z\[Oe#Z

S"U�UN�



� Y`[OZ
WaY,PbZH[QZ�P n Wa[QWHMOPbGT�
� Y,Pk� �	 d [OMQP#Z#����KVG,PbMO[ n R8{}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�fp�JKNMQP#eb^,MtB�C
��K n Z][ n ILMO^,ZEWaPbCHZ

� CH[QW\WaP n 3*4�� B _ P#Z���; d B�P#G`P#C
Y,B�Z 3 PbP n B r,r C\K�D�P#G�f&KNCyWaY,PhILK _._ [QWHWHP#P�K n ILY`P _ [Oe�BFM�{}Y 4 Z\[Oe#Z

�]K 3 PbC\W�{1B�CHZ\K n

� ;uIyB�C\M���[ n P 3 P#C\RNP#C

z BFWHP

� Y,Piv n B�M�e#K r 4 KFf|WaY`[OZyWaY`P#ZH[QZ]Y!B�Z 3 PbP n P2�`B _ [ n PbG 3x4 WHY,P�ZH[QR n BFWHKNCH[QP#Z#?`B n G � P
v n GsWaY!B�W 3 K�WHYsWHY,P�e#K n WHP n W�B n GcWaY,Pif&KNC _�_ PbPbW�B�ebe#P r WlB 3 MOP r CHPbZHP n WaBFWa[QK n

Z\WlB n G!B�C\G,Z]K�f|Z\elY,KNMOB�CHM 4 � KNCH�c[ n WaY,PkB 3 K"DNP _ P n WH[OK n P#GsG,[OZ\e#[ r MO[ n P�;
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d B�P#G`P#C#? � B _ PbZ]�k;���{�Y�; z ;(ILY`P _ [Oe�BFM�{}Y 4 Z\[Oe#Za�

� Y,Pi� �	 d [QMOP#Zb���JK�G,P#MQ[ n R8{}Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n K�f}��KNMOPbe#^,MOB�Cy��K n Z][ n ILMQ^,Z\WHP#C\Z

� Y,PbZH[OZ]G,[QCHPbebWaPbG 3*4 :oZHZHK�e#[OBFWaPk{}CHKFf&P#ZHZ\KNC���K 3 PbC\W�{|BFCHZHK n

: _ KVG`P#ML[QZ�G,P2DNP#MQK r P#G�WaK�ZEWa^,G 4 WaY,P r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n G 4 n B _ [Qe#Z�K�f _ KNMOPbe#^,MOB�C
[OK n Z8[ n ebMO^,ZEWaPbCHZ~B n G�ebK n G,P n ZHPbG r Y!B�Z\P#Zb; � Y`P�P2�VebP#ZHZcelY,B�CHRNP�K n WaY,P�G,[OZ\ZHK�e#[OBFW\�
[ n R�ZHKNMQ^`WaP _ KNMQP#e#^`MOP�ebKN^ r MQP#ZqZ\WHCHK n RNM 4 WaK�WaY`PcZH^,C\CHKN^ n G,[ n R�Z\KNMQD�P n W�?�ZHK�WaY,BFW�WaY`P
G,[QCHP#e2Wa[QK n B n G _ B�R n [QWH^,G,P.K�f]elY!B�C\RNP¡ !K � [ n WHY,P�P¢�`eb[QWHP#G�Z\WaBFWaP 3 Pbe#K _ P#Z�ebCH[@Wa[Oe#B�M
WaK�WHY,PcG 4 n B _ [OebZ#;�: n B�ebe#^,CHBFWaPsG,PbZHe#C\[ r WH[OK n KFf�WHY,PcelY!B�C\RNP� !K � [OZqRN[@DNP n 3*4 B n
Pb£¤P#e2Wa[@DNPiAoB _ [QMQWHK n [tB n f&KNC�WHY,P>R�CHKN^ n G�B n G¡P2�Ve#[@WaP#G¡P#MOPbebWHCHK n [QeoZEWlBFWHP#ZyKFfTWaY,PoZHKNMQ^`WaP
WaY,BFWq[ n e#MO^`G,P#Z�WHY,P�ZEWaCHK n R�ZHKNMQ^`WaP¢��Z\KNMQD�P n W8e#KN^ r MO[ n R,; � Y,PcPbMOPbebWaC\K n [Qe�Z\WHCH^,e2Wa^,C\PcK�f
WaY`Pc[OZHK�MtBFWHP#G�ZHK�MO^`WHP _ KNMQP#eb^,MOP~[OZqG,P2WaP#C _ [ n P#G¥^,Z\[ n R�Y`[ORNYV�¦MOP2DNP#MyB 3 [ n [@Wa[OKJe�B�MQe#^,MOB��
Wa[QK n Zb?�B n G�WaY,PhCHP#Z\^,MQWH[ n R¡P#[OR�P n ZEWlBFWHP#ZiB�C\P�^,Z\P#G�B�MQK n R � [QWaY�Z r P#ebWHCHKNZ\e#K r [Oe�G!B�WlB~WHK
r B�CHB _ PbWaPbCH[Q§#P�WaY`P.Z\KNMO^VWaP2�¦ZHKNM@DNP n Wk[ n WHP#CHB�ebWH[OK n Zb; � Y,P8ZHKNM@DNP n WE��ZHK�MQDNP n W�[ n WHP#CHB�ebWH[OK n Z
B�C\PoY!B n G,MOPbG�^,Z\[ n RhP _ r [OC\[Oe�BFM r K�WHP n Wa[OB�MOZb;p¨}MOPbebWHCHK n [QeoC\P#MOB��`BFWa[QK n KFfTWaY,PoP2�Ve#[@WaPbG�ZHKF�
MO^VWaP _ KNMQP#eb^,MOP
K�e#eb^,CHZ�DV[OBkCHB�G,[OBFWa[QK n MOPbZHZpWHCaB n Z\[QWH[OK n Z 3 PbW � P#P n WaY,PoZ\WaC\K n RNM 4 e#KN^ r MOPbG
ZHK�MO^`WHP�P#MQP#ebWHCHK n [Oe>ZEWlBFWHP#Zb; � Y`P�e#K _ r MQPbWaP n K n BFG,[tB 3 BFWa[QeoG 4 n B _ [Qe#Z
B�C\P _ KVG,PbMOPbG�^,ZE�
[ n R�e#MOB�ZHZ\[Oe�BFM1WaCHB�©\P#e2WaKNC\[OPbZ>WaY!B�WiPbD�KNMQD�P.K n B�ZH[ n RNMOP�B�G,[tB 3 BFWa[Qe�PbMOP#e2WaC\K n [Oe r KFWaP n WH[tB�M
ZH^`C\f�B�ebPiBFWLBhWa[ _ P � [QWHY¡Y,K r`r [ n R 3 P2W � PbP n ZH^`C\f�B�ebP#Z
G,P2WaP#C _ [ n P#G 3x4 B�Z\P _ [OebMtB�Z\ZH[Oe#B�M
B�MQRNKNCH[@WaY _ ;

� Y,P _ K�G,PbMp[OZkB r,r MO[OPbG�WaK�Z\WH^,G 4 WaY`P r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n K�fªG,[OY,B�MO[QG,PqB n �
[OK n Z � [@WaY,[ n _ KNMOPbe#^,MOB�CªebMO^,ZEWaPbCHZ#?,B n G�G,P2WlB�[QMOPbG�e#K _ r B�C\[OZ\K n Z � [QWaYcP¢� r PbCH[ _ P n WHZ
B�CHP
RN[@DNP n ; d KNC 3 K�WaY¥� �	 :oC\«�B n G�� �	 �¬I
­ 	 ��«�WaY,P _ K�G,P#MªRN[QD�P#Z8RNK�KVG�BFRNCHPbP _ P n W � [QWHY
P2� r P#C\[ _ P n WlB�M 3 CaB n elY`[ n R~CaBFWH[OKNZyf&KNC]G,[QZHZ\KVeb[tBFWH[OK n DNPbCHZ\^,Z�CHPbe#K _�3 [ n B�Wa[OK n ; � Y,P�C\KNMOP
K�fLB n K _ B�MQKN^,Z�elY!BFCHRNP8 !K � [ n WHY,P.P2�Ve#[@WaP#G®Z\WaBFWaPF?1[ n � Y,[OelY�WaY,P.P2�VebP#ZHZhelY!B�C\RNP8MOKF�
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e�BFMO[O§bP#Z8K n WaY,P�MOPbZHZ¡Z\KNMQDFBFWHP#G¯BFWaK _ ?ª[OZ8G,P _ K n ZEWaCHBFWaPbG°[ n � �	 :>CE« 3x4 WHY,PJP�©\P#e2Wa[OK n
K�f 3 B�C\P�B n G � P#B��xM 4 ��Z\KNMQDFBFWHP#G±� � ; � Y,PbCHP®[OZsB n PbD�P n _ KNC\P�G,CaB _ BFWH[OeJPb£¤P#ebWJ[ n
� �	 ��I
­ 	 ��« r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n ? � Y,P#C\P®WHY,P�e#KN^ r MO[ n R 3 P2W � PbP n B n K _ BFMOKN^,Z¡elY!B�CHR�P
 !K � B n G®WaY,P~ZHKNM@DNP n Whf&^ n,n PbMOZkWaCaB"©\P#ebWHKNCH[QP#Z�WaK�B n B�C\CHK � CHPbRN[OK n K n WaY,P r KFWaP n WH[tB�M
P n P#CHR 4 Z\^,C\f�B�ebP � Y,PbCHP�WHY,P 4 ^ n G`P#CHR�K n K n BFG,[tB 3 BFWa[Qe�C\P#MOB��`BFWa[QK n ;²jV[ _ ^,MtBFWH[OK n ZqK�f
Wa[ _ P¢��C\P#ZHK�MQDNPbG r Y`K�WaK�P#MQP#ebWHCHK n Z r P#e2WaCaB¡B�MOZ\K¡RN[@DNPkP2�Ve#PbMOMOP n WiB�RNC\P#P _ P n W � [QWHY�P2� r P#C³�
[ _ P n W#?>B n G²G,P _ K n Z\WHCaBFWHP�WHY!BFWcWHY,P _ K�G,P#M>e#KNC\CHP#e2WaM 4 G,P#Z\e#C\[ 3 P#ZcWaY,P�WH[ _ P�ZHe#B�MOPbZ
f&KNCqG,[QZHZ\KVeb[tBFWH[OK n ?�C\P#e#K _�3 [ n BFWa[QK n ?�B n G¥D�[ 3 CHBFWa[QK n B�MªCHP#MOB��`BFWa[QK n ;�{}CHPbMO[ _ [ n B�C 4 B r �
r MQ[Oe�B�Wa[OK n WaKs�EILM � �¬I
­ 	 ��«ce#MQ^,Z\WHP#CHZ�G,P _ K n Z\WHCaBFWHP#Z�WaY`P.[ _ r KNCEWlB n ebP�K�fLB�Z 4V_._ PbWaC\[Oe
ZHK�MQDFBFWa[QK n f&K�C1WaY`PyG,[OZ\ZHK�e#[OBFWa[QK n G 4 n B _ [Qe#Zb; � Y,PbZHP]B n GqKFWaY,PbC}B r,r MQ[Oe#BFWa[QK n Z�e#^,C\CHP n WHM 4
[ nJr CHK�RNCHPbZHZ�G,P _ K n Z\WHCaBFWHP�WaY,P _ B n 4 [ n ZH[QRNY*WaZ>[ n WaK~WHY,P�f&^ n G!B _ P n WlB�M�elY,P _ [QZ\WaC 4 K�f
r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n WaY!B�W]e�B n 3 P�R*BF[ n PbG � [@WaYcWaY`[OZ _ KVG,PbM¬;



[ n _ P _ KNC 4 K�f _�4 RNCHB n G _ K�WHY,P#C]¨}Z\WHP#MQMOP�;
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��B n 4 r PbK r MQP~Y!B�D�P¡Y,PbM r P#G _ P¡BFMOK n R _�4®· S�¸N¹ 4 P�B�C
©\KN^,C n P 4 WaY`CHKN^,R�Y
RNCHB�G,^!BFWHPqZHelY,K�KNM�; � Y,P r CHK�©\P#ebWkG,PbZHebCH[ 3 P#G®[ n WHY,[OZ�WHY,P#Z\[OZi[QZ�WaY,PqC\P#ZH^`MQW�K�fLBcRNCHKN^ r
Pb£¤KNCEW�;y:�fºWaP#C � KNY n {|B r B n [O�FKNMtBFZ�G`[OGsWaY,Pk[ n [@Wa[OB�M�Z\[ _ ^,MOBFWa[QK n Zb?!{|B�^`M|�JB�ZHMQP n ?¤»o[Q���x[
z P#MOB n P 4 ?*B n Gq��Y,B"D�P � K�CH��PbGqWaKiP2� r B n G8Y,[OZ _ K�G,P#MV[ n WHY,PyY,K r PbZpK�fuR*B�[ n [ n R]f&^,CEWaY,PbC
[ n ZH[OR�YxWHZ#; � Y,[OZ�Y!B�Z r C\K�D�P#GcBiDNPbC 4 G,[@¼.e#^,M@W}WlB�Z\�u? 3 P#e�BF^,ZHP � Y!BFWaP2DNPbCªZ\K r Y,[QZ\Wa[Qe�BFWH[OK n
� KNY n�½ Z�ZH[ _ ^,MOBFWa[QK n ZpMOB�el��PbG � P#C\P _ KNCHPyWHY!B n _ BFG,P
^ r f&KNC 3*4 Y,[OZ��FP#P n ^ n G,PbCHZEWlB n G��
[ n R�K�f 3 K�WaY¡WHY,PiP2� r P#C\[ _ P n WaZ
B n G�WaY,P>^ n G,PbCHM 4 [ n R r Y 4 ZH[Qe#Z#;L­>DNPbCLWaY,P 4 P�BFCHZ#? � Pi[ n
WaY`PiZHP#ebK n G�RNP n P#CaB�Wa[OK n K�f _ K�G,P#MQP#C\ZyY!B�DNP 3 P n P2v,WaPbGJR�CHP�B�WaM 4 f&CHK _ WaY`PiZaB�RNP�BFG`D�[Oe#P
K�f�WaY,[QZ
KNMOG � B�CHC\[OKNCb;

� Y,[QZ r C\K�©\P#e2W � K�^,MOG n PbDNPbC
Y!B�DNP�Y,B r,r P n PbG � [QWaY`KN^`W
{1B�^,M���B�Z\MOP n ; d C\K _
Y,[QZ � Y,[OC\M � [ n GcK�f|[QG,P�BFZ�P _ PbCHRNPbGcWaY,Pif&KN^ n G!BFWa[QK n Z
K�f1KN^,C _ K�G,P#M�;}Ao[QZ
P2� r PbC\WH[OZHPk[ n
r P#C\f&K�C _ [ n RcPbMOP#e2WaC\K n [OeqZEWaC\^,ebWH^,CHP.e�B�MQe#^,MOBFWa[QK n Z � B�ZhB�MOZ\KcDV[@WlB�M�?�B n GT?�f&KNC 3 PbW\WaP#C�KNC
f&KNC � KNCHZ\P�? _ ^,elY�K�f|Y,[OZ�e#K _ r ^VWaP#C�e#K�G,PkZ\WH[OMOM�MO^,C\��Z�[ n WaY`PhDFB�Z\Wo^ n G`P#C � KNC\MOG�KFf|WaY`P
_ KVG,PbMO[ n R r CHK�RNCaB _ ; d CHK _ Y,[OZkK r [ n [OK n BFWaPbG�CaB _�3 MO[ n RNZiK n eb^,CHC\P n W�P2DNP n WHZ�WaKJY,[OZ
WlBFMOM�WaB�MOPbZoK�f _ K�^ n WlB�[ n BFG`DNP n WH^,CHPbZ#?�{|B�^,M�Y!BFZ>B�MQZHK 3 PbP n B.f&^ n RN^ 4 WHK � KNCH� � [@WaYT;
� � KN^`MOG¥MO[Q��P¡WHK�WHY!B n �¾Y,[ _ P#Z r Pbe#[tBFMOM 4 f&KNCqY,[QZ�WaY,K�CHKN^,R�Y�C\P�B�G`[ n R�K�f]WHY,[OZ�WHY,P#Z\[OZ#?

� Y,[QelYJY!BFZ�[ _ r CHK"DNPbG 3 K�WHY�WHY,PkB�e#eb^,CaB�e 4 B n G�e#MOB�CH[@W 4 ;
»o[Q�x��[ z P#MtB n P 4 Y!B�Z�B�MOZ\K 3 PbP n B _ B"©\KNCpe#K n WHCH[ 3 ^`WaK�CpWaK�WaY`[OZ r C\K�©\P#e2WLB n G.B

RNK�KVGqf&C\[OP n GT;|� n WaY,P r B�ZEW 4 P�BFCªK�f � KNCH�x[ n RkWHKNRNPbWHY,P#C � PoY,B"D�P>R*BF[ n PbG _ KNC\P
[ n Z\[ORNY*WaZ
WaY,B n [ n B�MOM _�4 r C\PbD�[OKN^`Z 4 P#B�CHZ�K n WaY,P r CHK�©\PbebW#;k­i^`CoDNPbC 4 G,[Q£¤P#C\P n W 3 BFel��R�CHKN^ n G,Z
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B n G¯DV[QP � Z~K�f�WaY`P � KNCHMQG°Y!B�DNP�BFe#e#PbMOPbCaBFWHP#G�WHY,[OZ r CHK�e#PbZHZ�KFfiG,[OZ\e#K"DNPbC 4 B n G�Y,B"D�P
Z r B�CH�FP#G _ B n 4 [ n WHP#C\P#Z\WH[ n R8ebK n DNP#C\ZaBFWH[OK n Z#;

�]K 3 PbC\W�{|B�C\ZHK n Y!B�Z 3 PbP n B¡RNC\P�BFW�BFG`D�[OZHK�C>[ n B�MOM�WaY,P 3 PbZ\WiZ\P n Z\P#Z�K�f}WaY`P

� KNCHGT;kA�[OZ 3 C\P�B�GVWaY�B n G�G,P r WaY�KFfª� n K � MQP#G,RNPq[QZoWHCHP _ P n G,KN^,Zb?Tf&CHK _ elY,P _ [OZEWaC 4 WHK
¨}^,CHK r P#B n Y,[QZ\WaK�C 4 ?VB n G¡�}Y!B�DNP�MQP�B�C n P#GcBhRNCHP#BFWLG`P�B�M(f&CHK _ Y,[ _ K"DNP#CªWaY,P 4 P�BFCHZ#;�A�P
Y!B�Z 3 PbP n B r BFWa[QP n WpB n G�P n e#KN^,CHB�RN[ n R>WaP#B�elY,PbC|WaY,C\KN^,RNY`KN^`W _h4 e#B�CHPbP#Cb;|:yWpWHY,PLZHB _ P
Wa[ _ P]Y,PoY!B�Z n K�W 3 PbP n BFf&CHB�[OG8WaKhRN[QD�P _ P]WaY,PoMO[QW\WaMQP r ^,ZHY¡� n P#PbG,P#G�WHK _ B�[ n WlBF[ n _�4
f&K�e#^,Zb;o�]K 3 P#CEW�Y!B�Z>B�MOZ\K 3 P#P n B n P¢�Ve#P#MQMOP n W>P#G,[@WaKNC]K�f _�4 � CH[QWH[ n R`?¤B n GJWHY,[OZ]WaY,PbZH[QZ
K � PbZ>BqRNC\P�BFW�G,P#B�MTWaK8Y,[QZ
Y,P#M r f&^,M�ebCH[QWH[Oeb[OZ _ ZyB n GJZ\^,RNRNPbZ\WH[OK n Zb;

d KNC|WHY,P r CHK 3 MOP _ Z1Z\Wa^`G,[OPbG.[ n WaY,[QZ|WaY`P#ZH[QZ#? _ KVG`P#MO[ n R�B n G8P2� r PbCH[ _ P n WHZ�B�CHP
[ n WHP#C\W � [ n P#G�?�B n G � P�Y!B�DNP 3 P n Pbv`WaP#GkRNC\P�BFWHM 4 f&C\K _ K�^,C�P2� r P#CH[ _ P n WlB�MNebKNMOMOB 3 KNCaBFWHKNCHZb;
IyB�C\M,��[ n P 3 PbCHRNPbCpG,PbZHP#CEDNPbZªZ r Pbe#[tBFMVWaY,B n �xZ n K�W}K n M 4k3 P#e�BF^,ZHP]K�f(Y,[QZpP n WHY�^`ZH[tBFZ _ B n G
ZH^ r,r K�C\W�? 3 ^VWLBFMOZHKif&KNC�Y,[QZpf&KNCHPbZH[QRNY*WLB n G r P#C\ZHP2DNP#CHB n ebP�[ n Z\WH^,G 4 [ n RkWHY,P]Z 4 Z\WHP _ Z � P
_ KVG,PbM¬; � KNY n {|B r B n [Q��KNMOB�Z>Y!BFZ 3 PbP n WHY,P�^,M@Wa[ _ BFWHP�¿E[ n Z\[OG,P _ B n ?=À 3 P#e#B�^,Z\PqK�f�Y,[OZ
[ n WH[ _ BFWaP�� n K � MQP#G,RNP~K�f 3 K�WHY®WHY,P~Z\[ _ ^`MtBFWH[OK n Z�B n G�WHY,P.P2� r PbCH[ _ P n WHZ#;c<ªK�WaYÁIyB�CHM
B n G � KNY n Y,B"D�P�ZH^,elYkP2��WaCHB�KNC\G,[ n BFC 4 [ n ZH[QRNY*W�WHY!BFW�[ n 4 P�B�C\Z�K�f _ K�G,P#MQ[ n Rª[QW�Y,B�Z�B�M � B 4 Z
3 P#P n Y!B�CHG�WaK�G,[QZHebK�D�P#ChZHK _ PbWHY,[ n R�WaY,P 4 G`[OG n K�WqB�MQCHP#B�G 4 � n K � ?}KNCkY!B�G�BFWhMOP#B�Z\W
e#K n ZH[QG,P#C\P#GT;¡��B n 4 K�WHY,P#C _ P _�3 P#C\Z�K�f
IyBFCHM ½ Z�RNCHK�^ r Y!B�DNP~B�MOZ\K�Y`P#M r P#G�B�MQK n R�WaY`P

� B 4 ��Â�B�Z\[OM�Â�KNC\ZaB`?F��BFCH[tB
»oB�G!B�M�?FjVCHPbP#MtB
»oB n G,[�?�{|B�^,M�IyB _ r BFR n KNMOB`? z K�K � B n <LK�K,?
B n GJ: n G`CHP#[|j`B n K�DJB�MQM�G,P#Z\P#C\D�P�WaY,B n �xZ#;�� n WaY`P r BFZ\W 4 P�B�CoKN^,C�e#KNMQMtB 3 KNCHBFWa[QK n � [QWHY
z B n »�P#^ _ B�C\� ½ ZyRNC\KN^ r BFWy<LP#C\��PbMOP 4 Y!B�Z
BFMOZHK 3 PbP n 3 K�WaY�f&C\^,[QW\f&^,MuB n GcP n ©\K 4 B 3 MQP�;��

� KN^,MOG�BFMOZHK~MO[Q��PhWHK�WaY!B n �JY`[OZ>ZEWa^,G`P n WaZ � Pb£�g�C\P#P n 3 MtBFW\WiB n G®�JB�C\WH[ n�Ã B n`n [¬? � [QWHY

� Y,K _ �]Y!B�DNP8ZHY!BFCHP#G _ B n 4 [ n WaP#C\P#ZEWa[ n Rce#K n DNPbCHZHBFWa[QK n ZiK n Z\^ 3 ©\P#e2WaZhB�Z�G,[@DNPbCHZHP.B�Z
r Y,KFWaK�P#MOPbebWHCHK n Z r P#e2WaC\KNZHebK r 4 B n G�D�P#RNP2WlB 3 MOP#Zb;

��Y!B�DNP
Y,B�G _ B n 4 RNC\P�BFW1WaP#B�elY,P#C\ZpY,PbCHP
BFW}I m ?�B n G�WHY,P 4 B�MOZ\K>G,PbZHP#CEDNP]Z r P2�
e#[OB�MTWaY,B n �xZ#; z B�D�[OGJ»oP#Z 3 [QW\W�B n G�ILY,C\[OZ�g�C\P#P n PhG,P _�4 Z\WH[Qv!PbG�wx^!B n Wa^ _Ä_ P#elY!B n [OebZ



D�[Q[O[

f&KNC _ P�;�<ªK�WaY _�4 B�G`D�[OZ\KNC#?��]K 3 PbC\W#?LB n G¯{1B�^,M]<LP#B�MOP�WaB�^,RNY*W8P¢�`ebP#MQMOP n W.Z\WaBFWa[QZ\WH[@�
e�BFM _ PbelY!B n [Qe#ZiebKN^,CHZ\P#Zb;q:>MOM1K�f _�4 r CHK�f&PbZHZHK�CHZkBFWhI m Y!B�DNP 3 P#P n Z\^ r,r KNC\WH[QDNP.B n G
Y,PbM r f&^,M¤WaK _ PiK n B � [OG,PiCHB n RNP�K�f1ZH^ 3 ©\P#e2WaZ#;

� Y,P�Z\^ r,r KNC\WyZ\WlB�£�BFW � �³��:XB�MQZHK�G,PbZHPbC\DNPiZ r Pbe#[OB�MuWHY!B n �xZyf&KNC _ B��x[ n Rh[QWLB
_ KNCHP�elY`P#P#CEf&^,M�B n G r C\K�f&P#Z\ZH[OK n B�MTP n D�[QCHK n _ P n W][ n � Y`[OelYcWaK � KNCH�(; � Y,P�e#K _ r ^`WH[ n R
Z\WaBF£Á[ n�r B�CEWa[Oeb^,MtBFCoY!B�D�P 3 P#P n Y,P#M r f&^,M¬? r BFWH[OP n W#? r PbCHZ\[OZ\WHP n W�?�B n G�RNP n P#CaBFMOM 4 f&^ n WHK
3 P~BFCHKN^ n GT; � Y!B n �xZhWaK�ILY,PbMtB�Å�^ n B�ZH§F?|: n,n P~A>B _._ K n GT?��oBFM r Y��J[@WaelY,PbMOM¬? � K�P#M
d CaB�Y _ ?`B n G�:>MtB nJz ^ n � P#MQM¬Æ

� n B�G,G,[@Wa[OK n WaK _�4 ebK � KNC\��P#C\Z�B n G�ebKNMOMOB 3 KNCaBFWHKNCHZb?`� � KN^`MOGsMO[Q��P�WaKqWHY!B n �
_�4 K�WaY`P#CLf&C\[OP n G,Zy[ n RNCaB�G`^!BFWaP>ZHelY,K�KNM¬�p<L[OMQMTILY!B r _ B n ?!jVebK�WHW z B"D�[QZ#? � K�Y nsd B�CHC\P#MOM�?
�]^,G,[,A�KNC n P�?�ILY,C\[OZ�� 4 BFWHW#?x��K�RNP#C�j�K _~_ P#Cb?NA�KNMORNPbC1ÂqÇK _ PbM¬?N­ n G,CHP�©|Â�KFWlB�DFB`?x�J[QMOP#Z
� P#[OG,B`?!{|BF^,M � [ n WaPbCk��Y!B n R8[ n WaY,PbCHPF?({|B�^,M�?,[QW ½ Z]BFM _ KNZ\W
K"D�P#C#ÆÈ�2?(B n G _ B n 4 KFWaY,PbCHZ#;

� � K�^,MOGcBFMOZHK�MO[O�FPoWHK�WaY!B n � _h4 r B�CHP n WHZ#?,R�CaB n G r B�CHP n WaZ#?,B n G _ B n 4 K�WHY,P#C
f�B _ [OM 4�_ P _�3 PbCHZ � Y,KkY!B�DNP]ebK _ f&K�C\WaPbG _ P
G`^,CH[ n R�WaY,[QZ}MOK n R�©\KN^,C n P 4 B n G8RN[QD�P n _ P
WaY`PiKVebe�B�Z\[OK n BFMTY,P#M r f&^,M n ^,G`RNP�;���WaY!B n � _�4 r B�CHP n WHZ][ nsr B�CEWa[Oeb^,MtBFCªf&KNCy[ n Z\WH[OMQMO[ n R�[ n
_ PªB
MQK�D�PªKFf`MQP�B�C n [ n R�B n G�B]G,P#G`[Oe�B�Wa[OK n WHK]G,KN[ n R]WHY,[ n RNZ�CH[OR�YxW�WHY!BFW�Y!B�DNPªe�B�C\CH[QP#G _ P
WaY`CHKN^,R�Y,KN^`W _�4 P#G,^`e�BFWH[OK n ;h�>BFMOZHK � [QZHY�WaKcC\P _ P _�3 P#C _�4 RNCaB n G _ K�WaY,PbCi¨}Z\WHP#MOMQP�?
B r PbCHZ\K n � Y,K�ZHP.[ n wx^,[QZH[QWH[QD�P�Z r [QCH[@WkB n G�Wa[QCHP#MQP#Z\Zke#B r B�eb[QW 4 f&K�CiCHP�BFZHK n Y!B�DNP~B�M � B 4 Z
[ n Z r [QCHP#G _ P�;É�¦Ws[QZcZaB�G±WaK _ P�WaY!BFW�Z\Y,P�G,[OG n K�WsMQ[QD�P�WaK¥ZHPbP®WHY,P�G!B 4 � Y,P n �
e#K _ r MQPbWHP#G _h4 {�Y�; z ;@? 3 ^`W�?uMO[Q��PhB�MOMTWHY,PkK�WaY,PbCHZ � Y,K�Y!B�DNPhZH^ r`r KNCEWaPbG _ P�WaY`CHKN^,R�Y
WaY`[OZ · S�¸N¹ 4 P�B�C\Z#?(�LB _ ZH^`CHP�ZHY,PkY!B�G n K8G,K�^ 3 W
WaY,BFW
WaY,P�G!B 4 � KN^,MQGcv n B�MQM 4 e#K _ P�;

��B�Z\W#? 3 ^`W _ KNZEW.[ _ r KNCEWlB n W#?L� � KN^,MOG¯MO[Q��PsWaK�WHY!B n � _�4 v(B n euÊPF?�j`B�CaBFY
g�B�MOMOB�RNY,PbC#? � Y,K®Y!B�ZqZ\^ r,r KNC\WHP#G¯B n G�P n ebKN^,CHB�RNP#G _ P�WaY,C\KN^,RNY�WaY`P�MQK n R r C\KVebP#Z\Z
K�f>e#K _ r MOP2Wa[ n R�WaY,[QZ � KNC\�(;Ë­�^,Cqv,DNP 4 P#B�CHZ8WaKNR�PbWaY`P#C#?LCH^ n,n [ n R r B�CHB�MOMQP#M � [@WaY _�4
WaY`P#ZH[QZ
CHPbZHP�BFCHelYT?(Y!B�DNP 3 P#P n B�Wa[ _ P>K�f|MQP�B�C n [ n R,?VP¢� r MOKNCHBFWa[QK n ?`B n G _ K�Z\W]K�f|B�MOMuf&^ n ?
B�MQMOK � [ n R _ P�WHK~B r,r CHKNB�elY _h4 � K�CH�¡f&C\K _ f&P#PbMO[ n RNZyK�f|Y!B r,r [ n PbZHZ�B n Gsf&^,MQv,MOM _ P n W#;
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S � Y,P�� �	 d [OMQP#Z S
SN;@S IyB�RN[ n Rq[ n � 	 {�Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n ;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k; ·
SN;È¹ ¨|� r P#C\[ _ P n WaZ]K n�z [QY!B�MO[QG,P>: n [OK n {}Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n ;k;k;h;�;k;h;k; U
SN;=Í jV[ _ ^,MtBFWH[OK n ZLK�f z [OY!BFMO[OG`Po: n [OK n {}Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n ;h;k;k;h;�;k;h;k;ÎS#Ï
SN;ÐÏ � Y,P#Z\[OZo­>DNPbC\D�[OP � ;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÎS�U
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#C�S°;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ñ¹�¹

¹ ¨p£�PbebWa[@DNPhA>B _ [OM@WaK n [tB n f&KNC�jVKNM@D�B�WaP#GJ�JK�MOP#eb^,MtBFCy��K n Z ¹ ·
¹V;@S z P#C\[QDFBFWa[QK n K�f�WaY`Ph¨p£¤P#e2Wa[QD�P�AoB _ [OMQWHK n [OB n ;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒÍ�Ó

¹V;@SN;QS AoB _ [OMQWHK n [OB n f&KNCyWHY,PhjVKNMQ^`WaP¢�EjVKNM@DNP n Woj 4 ZEWaP _ ;k;k;h;�;k;h;k;ÒÍVS
¹V;@SN;Ô¹ � n G,^,ebWH[OK n ¨ n PbCHR 4 K�f�WaY`P�j�KNMQD�P n W¥;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒÍFÏ
¹V;@SN;ÈÍ ¨p£¤P#e2Wa[QD�PkA>B _ [OM@WaK n [OB n f&K�CyWaY,PhjVKNMQ^`WaP¢�EjVK�MQDNP n W�j 4 ZEWaP _ ;h;k;ÒÍNÕ

¹V;È¹ ¨pD�BFMO^!BFWH[OK n K�f|WHY,Pk¨}£¤P#e2Wa[@DNPkA>B _ [OM@WaK n [tB n ;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒÍ�U
¹V;È¹V;QS j�KNMO^`WHP�<yB�Z\[OZ�;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒÍ�U
¹V;È¹V;Ô¹ ILK�^,MOK _�3 [Oe�� n WHP#CaBFebWa[QK n ZJ;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÖÏ`S
¹V;È¹V;ÈÍ j�Y,KNC\WE��CHB n RNPi� n WaPbCaB�e2Wa[QK n ZÑ;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÖÏNÍ
¹V;È¹V;=Ï z 4 n B _ [Qe#ZyK n WaY`P���KVG,PbM�{1K�WHP n Wa[OB�M�jV^,CEf�B�e#PbZ²;k;k;h;�;k;h;k;ÖÏ�Ï

¹V;=Í z [OZ\e#^,Z\ZH[OK n ;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÖÏ*×
¹V;=Í`;QS j�KNMQD�P n W\�¦ZHKNMQ^`WaPi[ n WHP#CHB�ebWH[OK n P n P#CHR 4 ;k;k;h;k;h;k;k;h;�;k;h;k;ÖÏ*×



�

¹V;=Í`;Ô¹ ILK _ r BFCH[OZ\K n � [QWHYsK�WaY,PbC
WaCHP#BFW _ P n WHZ ;k;h;k;h;k;k;h;�;k;h;k;ÖÏ*Õ
¹V;=Í`;ÈÍ Â�BFMO[OG`[QW 4 K�f�WaY,PkB�G,[OB 3 BFWH[OeiB r,r CHK��V[ _ BFWH[OK n ;k;h;k;k;h;�;k;h;k;Ñ×�S

¹V;ÐÏ jV^ _._ BFC 4 B n G�ILK n e#MQ^,ZH[QK n ;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ñ×FÍ
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#Co¹²;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ñ×�×

Í �JK�G,P#M�AoB _ [QMQWHK n [tB n f&KNC z [QY!B�MO[QG,P>: n [OK n Z
[ n ILMO^`Z\WaPbCHZ ×FU
Í`;@S ¨}MOP#e2WaC\K n [OekjxWaCH^`ebWa^`CHP�K�f1� �	 B n GJ�EILM � ;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k; · S

Í`;@SN;QS <LB�ZH[Qe�{�C\K r P#C\WH[OPbZo;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k; · S
Í`;@SN;Ô¹ {}C\PbD�[OKN^`Zo¨|� r P#CH[ _ P n WaZ�B n G�IyB�MOeb^,MtB�Wa[OK n Z¡;k;h;k;k;h;�;k;h;k; · Õ
Í`;@SN;ÈÍ z P2WlB�[QMOZyKFf1WHY,P�: 3 � n [QWH[OK.IyB�MQe#^,MOBFWa[QK n Z ;h;k;h;k;k;h;�;k;h;k; · U
Í`;@SN;=Ï ¨ _ r [OC\[Oe#B�M � CHP#BFW _ P n W]K�f}j r [ n �E­�C 3 [@W]ILKN^ r MO[ n RX;k;h;�;k;h;k;ÑÕ�S
Í`;@SN;Ô× j�[ _ ^,MOBFWa[QK n KFf|: 3 ZHKNC r Wa[QK n j r PbebWHCaBÖ;k;k;h;k;h;k;k;h;�;k;h;k;ÑÕ�Ï
Í`;@SN; · �]P#Z\^,MQWHZ�B n GJILK _ r B�CH[QZHK n � [@WaY�{}CHPbD�[QKN^,Z � K�CH�c;k;h;�;k;h;k;ÑÕ�Ï
Í`;@SN;ÔÕ ��[@�V[ n RqKFf1WHY,PkIyB�ZHP¡��BN�yj�WlB�WaP#Z z ^,PiWHK.j r [ n �E­�C 3 [@W�ILKN^ r MO[ n R²�N×
Í`;@SN;È� j�KNMO^`WHPkILY!B�C\RNP z [OZ\WHCH[ 3 ^`Wa[QK n ;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ò� ·

Í`;È¹ jVKNM@DNP n W>�JK�G,P#Mk;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ò���
Í`;=Í jVY,KNCEW\���oB n RNPkjVKNMQ^`WaP¢�EjVKNM@DNP n W]� n WHP#CaBFebWa[QK n Z ;k;k;h;k;h;k;k;h;�;k;h;k;Ò���

Í`;=Í`;QS :oCHRNK n ;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒUN¹
Í`;=Í`;Ô¹ I
­ 	 ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒU ·

Í`;ÐÏ ILK n ebMO^,Z\[OK n ZØ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"ÓVS
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#C�ÍÙ;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"Ó�Í

Ï j�WaC\^,ebWH^,CHPhB n G z 4 n B _ [OebZ��JPbWHY,K�G,Z S"ÓNÕ
Ï,;@S :>G,[OB 3 BFWH[Oe z 4 n B _ [Qe#Z ;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"Ó�U

Ï,;@SN;QS ��KNMOPbe#^,MOB�C]ILK�KNCHG,[ n BFWHPkj 4 Z\WaP _ ;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>SNS�S
Ï,;@SN;Ô¹ giP#K _ P2WaC 4 ­ r Wa[ _ [Q§�BFWH[OK n ;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>SNS#Ï
Ï,;@SN;ÈÍ ��KNMOPbe#^,MOB�C z 4 n B _ [OebZ ;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�¹�S



�`[

Ï,;È¹ »oK n B�G,[tB 3 BFWa[Qe z 4 n B _ [OebZ ;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�¹ ·
Ï,;È¹V;QS ��[@�VP#G�Ú�^!B n Wa^ _ �EILMOB�ZHZ\[Oe#B�M��JP2WaY,K�G,ZÛ;k;h;k;h;k;k;h;�;k;h;k;>S�¹�Õ
Ï,;È¹V;Ô¹ Ú�^!B n WH^ _ z Pbe#KNY,PbCHP n e#PÖ;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"ÍNÕ
Ï,;È¹V;ÈÍ � Y`P�j�^,C\f�B�ebP2��AoK r,r [ n R8:>MQRNKNC\[QWaY _ ;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�ÏNÍ

Ï,;=Í d KNCHebP#Z�B n G�»oK n B�G,[OB 3 BFWH[Oe�ILKN^ r MO[ n RNZÜ;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�Ï ·
Ï,;=Í`;QS giP n P#CaBFM d K�C _ ^,MOB�Z�;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�Ï*Õ
Ï,;=Í`;Ô¹ d [ n [@WaP z [@£�PbCHP n e#P�»oK n B�G,[OB 3 BFWH[Oe�ILKN^ r MO[ n RNZ8;h;k;k;h;�;k;h;k;>S�ÏNU
Ï,;=Í`;ÈÍ {}Y!BFZHPh��BFWHelY,[ n R.K�f|¨}[ORNP n D�P#e2WaKNC\Z°;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�×�S
Ï,;=Í`;=Ï z PbCH[@D�B�Wa[QD�P#Z
K�f�WaY`P���KVG,PbM�A>B _ [OM@WaK n [tB n ;h;k;h;k;k;h;�;k;h;k;>S�×�Ï

��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#C]ÏX;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S · Ï

× z 4 n B _ [Oe#Z
KFf|� �	 :oC\«.{}Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n S · �
×V;@S �JPbWHY,K�G,Z�;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�Õ�S

×V;@SN;QS ��KVG,PbM�A>B _ [OM@WaK n [tB n ;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�Õ�¹
×V;@SN;Ô¹ jxWaCH^`ebWa^`CHP�?!G 4 n B _ [Qe#Zb?(B n G�ZH^,CEf�B�e#P�Y,K r`r [ n R ;k;k;h;�;k;h;k;>S�Õ ·

×V;È¹ ��PbZH^,M@WaZh;h;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S�ÕF�
×V;=Í z [OZ\e#^,Z\ZH[OK n ;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"�N×
×V;ÐÏ ILK n ebMO^,Z\[OK n ZØ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"��U
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#Co×²;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"UVS

· � [ _ P2�¦CHP#Z\KNMQD�P#G�{}Y,K�WHKVPbMOP#e2WaC\K n j r PbebWaCHB.KFf|� �	 :oC\«.{}Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n S"U�Í
· ;@S �JPbWHY,K�G,Z�;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"UFÏ
· ;È¹ ��PbZH^,M@WaZ]B n G z [QZHe#^`ZHZH[QK n ;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"U�U
· ;=Í ILK n ebMO^,Z\[OK n ZØ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�Ó��
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#C · ;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�Ó�U
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Õ z 4 n B _ [Oe#Z
KFf|� �	 ��I
­ 	 �³«8{}Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n ¹VS"¹
ÕV;@S �JPbWHY,K�G,Z�;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹VS ·
ÕV;È¹ ��PbZH^,M@WaZ]B n G z [QZHe#^`ZHZH[QK n ;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹VS"Õ
ÕV;=Í ILK n ebMO^,Z\[OK n ZØ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N¹FÍ
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#CoÕ²;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N¹�×

� z 4 n B _ [Oe#Z
KFf|�EILM � �¬I
­ 	 �³«q{�Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n ¹N¹�Õ
�`;@S ILMO^,ZEWaPbC>jxWaCH^`ebWa^`CHPÝ;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�ÍVS
�`;È¹ jVKNM@DNP n Wo¨p£�PbebWHZoK n WHY,Pk¨�MQP#e2WaCHK n [Oei: 3 ZHKNC r Wa[QK n j r P#ebWHCH^ _ ;�;k;h;k;
¹FÏNÓ
�`;=Í {}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK ncz 4 n B _ [OebZX;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹FÏ*×

�`;=Í`;QS A�[ORNYce#B�RN[ n R8Pb¼.e#[QP n e 4 ;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹FÏNU
�`;=Í`;Ô¹ {}C\KVG,^`ebWa[QK n K�fpILM ��Þ �³ß�;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N×�Ï
�`;=Í`;ÈÍ j�KNMQD�P n W\�¦[ n G,^`e#P#G�G,[QZHZHK�e#[OBFWa[QK n ;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N× ·
�`;=Í`;=Ï � Y 4 [OZ n K n B�G,[OB 3 BFWH[OekCHP#MOB��`BFWa[QK n KFf��&�EILM � � ß n K�WiK 3 ZHPbC\DNPbG

[ n WaY,P�ZH[ _ ^,MOBFWa[QK n ZlàÒ;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N×�Õ
�`;=Í`;Ô× �JB�CHeb^,Z r [Oe2Wa^,C\PkKFf1WHY,P�elY!B�CHR�P� ,K � B n GsZHKNM@DFBFWa[QK n G 4 n B _ [OebZy¹N×FU

�`;ÐÏ ILK n ebMO^,Z\[OK n ZØ;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹ · Í
��P2f&P#C\P n ebP#Zof&K�C�ILY!B r WHP#C��Ù;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹ · ×

á �&â|��� � �(+�%,Ì �¤ã ¹ ·�·
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�&� ) + �

SN;@S {}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f1� �	 [ n Z\[OG,P�BqZ _ B�MQMTBFWHK _ [Qe�e#MQ^,Z\WHP#Cb;�;h;�;k;h;k; Í
SN;È¹ : n K _ B�MQKN^,ZyelY,B�CHRNPi !K � [ n BqG,[tBFWHK _ [Oe _ KNMQP#e#^`MtB�Cy[QK n ;8;k;h;�;k;h;k; ×
SN;=Í {}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f1� �	 K n WaY,P�R*B�Z r Y,B�ZHP r K�WaP n WH[tB�M�e#^,CEDNP#Zb;,;k;h;k;ÎS�S

Í`;@S ­�C 3 [@WlB�M¤e#KNC\CHP#MOBFWa[QK n G,[OB�RNCaB _ f&KNCy� �	 � [@WaY,K�^`W]Z r [ n ��K�C 3 [@W
e#KN^ r MO[ n R,; · ¹
Í`;È¹ : 3 [ n [QWa[QK r K�WaP n WH[tB�M�e#^,CEDNP#Z�f&KNC
�EILM � B n GJ� �	 ;0;k;h;k;h;k;k;h;�;k;h;k; · Í
Í`;=Í ­�C 3 [@WlB�M¤e#KNC\CHP#MOBFWa[QK n G,[OB�RNCaB _ f&KNCy� �	 [ n e#MQ^,G,[ n RqZ r [ n ��K�C 3 [@W
e#KN^ r MO[ n R,; · ×
Í`;ÐÏ jVe�BFMOP#G r K�WaP n Wa[tBFMTe#^,CEDNPbZof&KNC
� �	 B n G��EILM � ;T;h;k;k;h;k;h;k;k;h;�;k;h;k; ·�·
Í`;È× IyB�MOeb^,MtB�WaP#GsB 3 ZHKNC r Wa[QK n Z r P#e2WaCH^ _ f&CHK _ WHY,P�RNCHK�^ n GsZ\WaBFWaP�K�f1� �	 ;�;k;ÑÕFU
Í`; · IyB�MOeb^,MtB�WaP#GsB 3 ZHKNC r Wa[QK n Z r P#e2WaCH^ _ f&CHK _ WHY,P�RNCHK�^ n GsZ\WaBFWaP�K�f1�EILM � ;1;Ò��Ó
Í`;ÈÕ � n WaP#CHB�ebWH[OK n K�f 	¢ä Y!BFMOKNRNP n BFWaK _ � [QWHYJBFCHRNK n ;�;k;h;k;h;k;k;h;�;k;h;k;ÒUFÏ
Í`;=� {1K�WHP n Wa[OB�MTeb^,C\D�P#Zof&K�C
�2� 	 ä �L[ n WaPbCaB�e2Wa[ n R � [QWaY�B�C\RNK n ;Ø;k;k;h;�;k;h;k;ÒUN×
Í`;=U � n WaP#CHB�ebWH[OK n K�f 	¢ä Y!BFMOKNRNP n BFWaK _ � [QWHY�I
­ 	 ;Û;k;h;k;h;k;k;h;�;k;h;k;ÒU��
Í`;@S"ÓË{1K�WHP n Wa[OB�M`eb^,C\D�P#Z}f&KNC1�2� 	 ä ��[ n WHP#CaBFebWa[ n R � [@WaY.I
­ 	 [ n WHY,PyMO[ n P�BFCpB n G

� ��Z\Y!B r P#G�RNP#K _ PbWHCH[QP#Z#;�;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÒU�U
Í`;@SNS¥{1K�WHP n Wa[OB�M�e#^,CEDNPbZ�f&KNC�ILM¦� 	 ä ��[ n WaPbCaB�e2Wa[ n R � [@WaY�I
­ 	 [ n WHY,P¡MQ[ n P#B�C

B n G � ��Z\Y!B r P#GJRNP#K _ PbWHCH[QP#Z#;å;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"Ó�Ó

Ï,;@S ��[QRN[OGcI
­ 	 _ KVG,PbMT^,Z\[ n R _ P2WaY,K�GsK�f1e#K n ZEWaCHB�[ n WaZb;¡;k;h;k;k;h;�;k;h;k;>SNS�Í
Ï,;È¹ � B�D�P r B�el�FPbW>G 4 n B _ [Oe#Z
K n W � K~ebKN^ r MQP#G r KFWaP n WH[tB�MTZ\^,C\f�BFe#P#Zb;æ;k;h;k;>S"ÍN¹



�V[QD

Ï,;=Í Â�P#e2WaKNC\ZoG,PbZHebCH[ 3 [ n R8WaY,Pk[ n WHP#CaBFebWa[QK n K�f|W � K _ ^`MQWa[ r K�MOP>Z\[QWHP#Z�K n G`[Qft�
f&P#C\P n W _ KNMQP#eb^,MOPbZ#;ç;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S · S

×V;@S jVe�BFMOP#G�B 3 [ n [QWa[QK�R*BFZ r Y!B�ZHP r K�WaP n Wa[tBFMTe#^,CEDNPbZof&KNC
� �	 ;�;k;k;h;�;k;h;k;>S�ÕFÓ
×V;È¹ jVP#wx^,P n Wa[tBFM 3 [ n G,[ n R¾P n P#CHR�[OP#Z~K�fkB�C\RNK n WHKÁ� �	 K 3 WaB�[ n P#G�f&C\K _ WaY,P

MOK � P#Z\W�P n P#C\R 4 Z\WHCH^,e2Wa^,C\P#Zb;�;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"��Ó
×V;=Í {}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f1� �	 :oC2è�é";�;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"�VS
×V;ÐÏ � � :>CEê r C\KVG,^`ebW�G,[OZEWaC\[ 3 ^`WH[OK n ZLf&CHK _ WaY,P�� �	 :oC2è 	 r CHPbe#^,C\ZHKNCb;h;�;k;h;k;>S"��Í
×V;È× <LCaB n elY,[ n RcCaBFWH[OKNZ>f&K�C>WaY,P r C\KVG`^,ebWHZiK�f�� �	 :>C\« r Y,K�WHG,[OZ\ZHK�e#[tB�Wa[OK n BFW

Õ�UNÓ n _ ;æ;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"� ·

· ;@S d P _ WHKNZHPbe#K n G r Y,K�WHKVPbMOPbebWaC\K n Z r P#e2WaCHK�ZHe#K r 4 K�f�� �	 :>CE« r Y,K�WaK�G,[QZHZHK�e#[ë�
BFWa[QK n ;x;k;h;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;>S"UN×

· ;È¹ � [ _ P2�¦G,P r P n G`P n W r Y`K�WaK�P#MQP#ebWHCHK n Z r P#ebWHCaB�K�f]� �	 BFW�DFB�C\[OKN^,Z r ^ _ r �
r CHK 3 PiG,PbMtB 4 WH[ _ P#Z#; ;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�Ó�Ó

· ;=Í � [ _ P2�¦G,P r P n G`P n W r Y,KFWaK�P#MOPbebWHCHK n Z r PbebWHCaB�K�f�� �	 :oCHì � [@WaY¡WHCaB�©\PbebWaK�C 4
Z n B r ZHY,KFWaZ#;J;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�ÓN¹

· ;ÐÏ � [ _ P2�¦G,P r P n G`P n W r Y,K�WHKVPbMOP#e2WaC\K n Z r P#ebWHCaB8K�f1� �	 :>C 	�í ;î;k;k;h;�;k;h;k;
¹�ÓFÏ
· ;È× Â�[ 3 CaBFWH[OK n B�M`C\P#MtB��,B�Wa[OK n B n G.ZHKNM@DNP n WªPbDFB r KNCaB�Wa[OK n [ n � �	 :>C 	�í f&KNMQMOK � �

[ n R.P#MQP#e2WaCHK n [OekCHPbMtB��`BFWH[OK n WaK.WaY,P���B*�yWaY`P�RNC\KN^ n G�ïðZ\WaBFWaP�B n GÁ� 3 �
WaY,P�P¢�`eb[QWHP#G�ñòZEWlBFWHP�;];k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�Ó ·

ÕV;@S jVe�BFMOP#G�B 3 [ n [QWa[QK�R*BFZ r Y!B�ZHP r K�WaP n Wa[tBFMTe#^,CEDNPbZof&KNC
� �	 ;�;k;k;h;�;k;h;k;
¹VS�Í
ÕV;È¹ jVelY,P _ BFWH[Oe r K�WaP n Wa[tBFMTP n PbCHR 4 ZH^,CEf�B�e#PbZoK�f1ZHK�MQDFBFWaPbGJ� �	 ;u;k;k;h;�;k;h;k;
¹VS"×
ÕV;=Í ��B*��¨ n ZHP _�3 MOP]B�D�P#CaBFRNP
K�f!WaY`P _ B�R n [QWH^,G,P�K�f(WaY,PyZ\KNMQD�P n W�e#K�KNC\G,[ n B�WaP

B�Z1Bof&^ n e2Wa[OK n K�f!ebMO^,ZEWaPbC|ZH[Q§#PF;
� 3 �1<LCHB n elY,[ n R>CHBFWa[QK�f&KNC�WaY`P r C\KVG,^`ebWaZ
K�f1� �	 �¬I
­ 	 �³« r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n B�WoÕ�UNÓ n _ ; ;k;h;k;h;k;k;h;�;k;h;k;
¹VS��



��D

ÕV;ÐÏ z 4 n B _ [Oe#ZiKFfyB n P n ZHP _�3 MOP.K�fªÏ,SqWaCaB"©\P#ebWHKNCH[QP#Z r C\K�©\P#e2WaP#G¾K n WaKsWaY,P
ZHKNMQ^`WaP 3 K n G�MQP n RFWaY�B n G�WaY`PcZHKNM@DNP n W.e#K�KNC\G,[ n B�WaP¡f&KNC�óXôÎS · ��B*�
B n GsóJôÙU�� 3 �¢;p;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N¹�S

�`;@S <yB�C\PJ�EILM � e#^,CEDNPbZ�[OMQMO^,ZEWaCaB�Wa[ n R r Y,K�WHKVP¢�`eb[QWaBFWa[QK n B n G°B�DNP n ^`P#Zcf&KNC
r CHK�G,^,e2W
f&KNC _ BFWH[OK n ;0;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N¹F�

�`;È¹ ¨|� r P#C\[ _ P n WlBFMOM 4 K 3 ZHPbC\D�P#G r CHK�G,^,e2W 3 CHB n elY,[ n R°CaB�Wa[OK�Z�f&C\K _ r Y,KF�
WaK�G,[OZ\ZHK�e#[OBFWa[QK n K�f1�EILM � �¬I
­ 	 �³«.BFW · ÏNÏ n _ ;É;k;k;h;k;h;k;k;h;�;k;h;k;
¹�Í�Ó

�`;=Í �J[ n [ _ ^ _ P n P#CHR 4 Z\WaC\^,ebWH^,CHPbZoKFf|�EILM � �¬I
­ 	 ��«`?!óJô�S2õuS�Ï`;�;h;�;k;h;k;
¹�ÍFÏ
�`;ÐÏ jVP#wx^,P n Wa[tBFM 3 [ n G,[ n R�P n PbCHRN[QP#Z8f&KNC _ [ n [ _ ^ _ P n P#C\R 4 Z\WHCH^,e2Wa^,C\P#Z¡KFf

�EILM � �¬I
­ 	 �³«V;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹�ÍN×
�`;È× jVKNM@DNP n WoB�Z 4V_._ PbWaC 4 B�Z�B�f&^ n e2Wa[QK n K�fpebMO^,ZEWaP#C
Z\[O§bP�f&K�C
�EILM � ��I
­ 	 ��«`;ö¹�ÍNÕ
�`; · jV[ _ ^,MtBFWHP#G8B 3 ZHKNC r Wa[QK n Z r PbebWHCaBkf&K�C��EILM � B n G~�EILM � �¬I
­ 	 �³÷�f&CHK _ WaY,P

RNCHK�^ n GsZ\WaBFWaPF;Ò;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹FÏNÍ
�`;ÈÕ :oD�P#CaBFRNP n ^ _�3 P#CyK�f�Z\KNMQD�P n W _ KNMOPbe#^,MQP#ZLMQKNZ\WLf&KNCLP#B�elYsP2� r PbCH[ _ P n WaB�M

r CHK�G,^,e2W.elY!B n,n PbM
f&KNMOMQK � [ n R r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n K�fo�EILM � ��I
­ 	 ��«�BFW
· ÏNÏ n _ ;æ;k;h;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹FÏN�

�`;=� ��K n RF�¦CaB n R�P�CHPbe#K _�3 [ n BFWH[OK n _ P#elY,B n [OZ _ [ n �EILM � �¬I
­ 	 � 	 ;�;h;�;k;h;k;
¹N×�¹
�`;=U ��õ`ILM 3 K n G�MOP n R�WaY~DNP#C\ZH^,ZyWH[ _ P�f&K�CLZH[ _ ^,MOBFWaPbG r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n KFf

�EILM � �¬I
­ 	 �³÷";c;k;k;k;k;k;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N×FÍ
�`;@S"Ó±ILY!B�C\RNP�MOK�e�B�MQ[O§�B�Wa[OK n B n G�ZHKNM@DNP n Woe#K�KNC\G,[ n B�WaPiDNPbCHZH^`ZoWa[ _ P�f&K�C�Z\[ _ �

^,MtB�WaP#G r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n K�f1�EILM � ��I
­ 	 �³÷�;�;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹N×�×
�`;@SNS¥{}CHPbD�[QKN^,ZHM 4 r CHK r KNZ\P#G _ PbelY!B n [QZ _ f&KNC n K n B�G,[tB 3 BFWa[Qe8CHP#MOB��`BFWa[QK n [ n

�EILM � e#MQ^,Z\WHP#C\Z]D�[OB8PbMOPbebWaC\K n WaCaB n Z\f&PbC#;�;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹ · Ó
�`;@S�¹°��P2D�[OZHPbG _ P#elY!B n [OZ _ f&KNC r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n G 4 n B _ [OebZ1[ n �EILM � e#MQ^,ZE�

WaPbCHZ][ n DNK�MQD�[ n R�WHY,PkøùZEWlBFWHP�;°;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹ · ¹



� %,â1� �V�

� %,â1� �

Í`;@S ¨}MOP#e2WaC\K n BF¼ n [QWH[OP#Z]B n GJZ r [ n ��KNC 3 [QW
Z r MO[@WHWH[ n RNZªK�f�WaY,P�Y!B�MQKNRNP n B�WaK _ Z#; · Ï
Í`;È¹ »o^ _�3 PbC�K�f�B�e2Wa[QD�P�KNC 3 [QWaB�MOZ 3 PbMOK n RN[ n RJWaK�P#B�elY¥[OCHC\P#G,^`e#[ 3 MOP¡C\P r C\P2�

ZHP n WaBFWa[QK n K�f�WaY,Pkú 	¦û r KN[ n W
R�CHKN^ r f&KNC
�EILM � B n GJ� �	 ; ;k;k;h;�;k;h;k;ÑÕFÓ
Í`;=Í j r P#ebWHCHKNZ\e#K r [Oe�e#K n Z\WlB n WHZ�f&K�C
� �	 ;�;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÑÕ ·
Í`;ÐÏ j r P#ebWHCHKNZ\e#K r [Oe�e#K n Z\WlB n WHZ�f&K�C
�EILM � ;ü;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;ÑÕ�Õ
Í`;È× IyB�MOeb^,MtB�WaP#G�B 3 Z\KNC r WH[OK n Z r P#e2WaCaB¡f&C\K _ WaY,PhRNCHK�^ n G�PbMOP#e2WaC\K n [OehZ\WaBFWaP

e#K _ r B�C\P#G � [QWHYsP2� r PbCH[ _ P n WaB�M�CHPbZH^,M@WaZb; ;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ò�N¹
Í`; · IyB�ZHP~��B*�Le#K _ r KNZH[@Wa[OK n K�f1WHY,P�Z r [ n ��K�C 3 [@W
e#KN^ r MOPbG�ZEWlBFWHP#Z�K�f1� �	 B�Z]B

f&^ n e2Wa[OK n KFf1WHY,P 3 K n G�MQP n RFWaYT;¥;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ò��Í
Í`;ÈÕ IyB�ZHP.��B*��ebK _ r KNZ\[QWH[OK n K�f�WaY,P>Z r [ n ��KNC 3 [QWLe#KN^ r MOPbGcZ\WlB�WaP#Z
KFf��EILM � B�Z

B�f&^ n ebWH[OK n K�f�WaY`P 3 K n G�MOP n R�WHYT;�;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;Ò�FÏ
Í`;=� {1K�WHP n Wa[OB�M r BFCaB _ PbWHP#CHZ
f&KNC
� �	 :>C\«V?!� �	 ��I
­ 	 ��«`?,B n G��EILM � ��I
­ 	 �³«V;Ö;k;Ò��U

�`;@S :oD�P#CaBFRNP r C\K r PbC\WH[OP#Z|K�f!WaY,PLMOK � PbC1WHP _ r PbCaBFWH^,CHPy�EILM � �¬I
­ 	 ��«�P n ZHP _ �
3 MOPbZ � [QWHY�ZEWlB n G!B�CHG�G,P2DV[OBFWa[QK n Z
[ n�r B�CHP n WHY,P#Z\P#Zb;
;h;k;h;k;k;h;�;k;h;k;
¹�Í��

�`;È¹ :oD�P#CaBFRNP r CHK r P#CEWa[QP#Z8K�f�WaY,PsY,[QRNY,P#C�WHP _ r PbCaBFWH^,CHPs�EILM � �¬I
­ 	 ��«�P n �
ZHP _�3 MOPbZ � [QWaYsZEWlB n G,B�CHG�G,PbD�[OBFWa[QK n Z
[ nsr BFCHP n WHY,P#Z\P#Z#;1;h;k;k;h;�;k;h;k;
¹�Í�U

�`;=Í {}CHK r P#CEWa[OPbZ
K�f1MOK � PbZ\WoP n PbCHR 4 �EILM � ��I
­ 	 ��«qe#MQ^,Z\WHP#C\Z#;�;h;k;k;h;�;k;h;k;
¹�Í�U



��D�[O[

�`;ÐÏ {}CHK�G,^,ebW�G,[OZEWaC\[ 3 ^`WH[OK n f&CHK _ Z\[ _ ^`MtBFWH[OK n K�f
�EILM � �¬I
­ 	 ��« r Y,K�WaK�G,[QZE�
ZHK�e#[OBFWa[QK n BFW · ÏNÏ n _ ;Ö;h;k;h;k;k;h;k;h;�;k;h;k;k;h;k;h;k;k;h;�;k;h;k;
¹FÏ ·

�`;È× {}CHK r P#CEWa[OPbZ
K�f1MOK � PbZ\WoP n PbCHR 4 ILM � ��I
­ 	 �³«8e#MQ^,Z\WHP#C\Z#;Û;h;k;k;h;�;k;h;k;
¹N×FÓ
�`; · {}CHK r P#CEWa[OPbZ
K�f1MOK � PbZ\WoP n PbCHR 4 � � �¬I
­ 	 �³«8ebMO^,ZEWaPbCHZ#;¥;k;h;k;k;h;�;k;h;k;
¹N×FÓ
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¿ � Y,PiWHCH^`WHYJ[QZ
KN^`W
WaY`P#CHPF;=À
¿ � CH^,ZEW n K~K n P�;ÐÀ

� Y,PbZHP~W � K _ B n WHCaB�Z�f&C\K _ WaY`P r K r ^`MtB�C�WHP#MOP2D�[OZH[QK n ZHY`K � ¿ � Y,P8� d [OMQP#ZHÀ
Y!B�DNP�[ n Z r [OC\P#GJWHY,P � KNCH� r C\P#Z\P n WaPbG�[ n WaY`[OZ]WaY,PbZH[OZb;>�¦W>[OZ n K�W>WHY!BFW>�yf&P#P#M�WaY`P#CHP�[OZoB
Y,[QRNYV��MQPbD�P#M�RNK"DNP#C n _ P n W�e#K n Z r [QCaB�e 4 WHK�WaY � BFC\WiKN^`C�CHPbZHP�BFCHelY®K n WaY`P r Y,K�WHKVG,[QZHZ\KVeb[@�
BFWH[OK n G 4 n B _ [Qe#Z
K�f _ KNMOPbe#^,MOB�C�[OK n ZL[ n e#MQ^,Z\WHP#C\Z³þ0BFMQWaY`KN^,RNYc[@W
Y!B�Z]BFWLWa[ _ P#ZLZHP#P _ PbG
MO[Q��P>WHY,P#C\P � B�Z�BqMOK � �¦MOPbD�P#MTebK n Z r [OCHB�e 4 WaK8G,P n 4 [@Wyf&^ n G`[ n R,;���BFWHY,P#Cb?,�LY!B�D�PkG`CaB � n
[ n Z r [QCaBFWH[OK n f&CHK _ WaY,PJ[OG,P#B®WaY,BFW~f&^ n G!B _ P n WlBFM�WHCH^`WHY,Z¡MOB 4 � B�[@Wa[ n R®f&KNC.G,[QZHe#K"D�P#C 4
[ n WaY,PbZHP�Z 4 Z\WaP _ Zb?�WaC\^`WaY`Z>K�f � Y,[QelY�P2� r P#C\[ _ P n WlB�M�Z\WH^,G,[QP#Z>Y,B"D�PqRN[QD�P n K n M 4 B8WlB n �
WlBFMO[O§b[ n R®RNMQ[ _ r ZHPF; � Y,C\KN^,RNY°WHY,P � [ n G,K � K�f _ K�MOP#eb^,MtBFC.Z\[ _ ^`MtBFWH[OK n ?ª�qY,K r P#G°WHK
G,P2DNP#MQK r B�ebK _ r MOPbWHP r [QebWa^`CHP8K�f�WaY,PbZHP.ZH[ _ r MQP�elY,P _ [Oe#B�M}CHP#B�ebWH[OK n Z#? � Y,[QelY¾K�£¤P#C�WHK
WaPbMOMª^,Z8B�RNCHP#BFWqG,P#B�M
B 3 KN^`W�Y,K � WHY,PcZ\WHCHK n R�[ n WHP#CHB�ebWH[OK n Z 3 P2W � PbP n B�ZHKNMQ^`WaPsB n G
[QWHZªZ\^,CHC\KN^ n G`[ n RhZHKNM@DNP n WyBF£�PbebWªelY,P _ [OZEWaC 4 ; � Y,PoCaB�RN[ n R r B�CaB n KN[tBiP¢� r CHP#Z\ZHPbG 3*4 WaY`P
ZHPbe#K n GcZHMOK�R*B n [QZyBkCHP _ [ n G,P#C�WaY!B�W 3 [OB�ZHPbZªf&CHK _ WHY,P r BFZ\WyKFfºWaP n e#MOK�^,G¡KN^`CL[ n WHP#C r CHP2�
WlB�Wa[OK n K�f n P � [ n f&KNC _ BFWH[OK n ?�B n G�WHKJv n G¾WaC\^`WaY � P _ ^,Z\WhK r P n K�^,CHZ\P#MQD�P#ZkWaK n P �
[ n WHP#C r CHPbWaBFWa[QK n Zb? n K _ BFW\WaPbCyY,K � ebCaB�§ 4 WaY,P 4 ZHPbP _ BFW]v!C\Z\W�;

� Y,P�elY!B�CHB�ebWHP#CH[Q§�BFWH[OK n K�f r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n G 4 n B _ [Oe#Z�[ n _ B n 4 G,[@£�PbCHP n W
ZHK�MQDFBFWaPbG²P n DV[QCHK n _ P n WHZ³þËe#MO^`Z\WaPbCHZb?hMQ[Owx^,[OG`Z#?�B n GÙZ\KNMO[QG _ BFWHCH[OebP#Z�þ±[OZsB n K n R�KN[ n R



¹

f&K�e#^,Z�K�f _ B"©\KNCTCHPbZHP#B�CHelYT;|:>Z�KN^,C�P2� r P#C\[ _ P n WlB�M�� n K � MQP#G,R�PªK�f�WaY`P#ZHP�Z 4 ZEWaP _ Z�RNCHK � Z#?
ZHKhWaK�KhG,K�P#Z�WaY,P n P#PbG�f&KNC�WaY,PbKNCHP2Wa[Oe#B�M([ n Z\[ORNY*W#?`B n G _ KVG,PbMO[ n R�Y!B�Z 3 P#ebK _ P�B n P�B�C\M 4
P#wx^!BFM r B�CEW n PbCp[ n WHY,PyP2£�KNCEWaZ|WHKi^ n G,PbCHZEWlB n GqWHY,P#Z\P
e#K _ r MOP¢�hG 4 n B _ [Oe#Zb; � Y,P
R�K*B�M�K�f
WaY`[OZ]WaY,PbZH[OZo[OZ]WaK r CHK"D�[OG,PhB~ebK _ r MOP2WaP _ K�G,P#M�f&KNC
WHY,P r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n G 4 n B _ [Oe#Z
K�f|BqG,[tBFWHK _ [Oe>[QK n [ n Z\[OG,P�B _ KNMOPbe#^,MOB�CyebMO^,ZEWaP#C
K�C�KFWaY,PbC
ZHKNM@D�B�WaP#G�P n D�[OC\K n _ P n WaZb;

d [QRN^,CHP�S�;QS�[OMQMO^,ZEWaCaB�WaP#ZhWaY,P r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n K�f�B�G,[QY!B�MO[QG,PcB n [OK n ?�� �	 ?
[ n ZH[OG`PhB8Z _ B�MQMTe#MQ^,Z\WHP#C]K�f}B�WaK _ Z#; � Y,Pke#^,CEDNP#Z>CHP r CHP#Z\P n W>WHY,P r K�WHP n Wa[OB�M�ZH^`C\f�B�ebP#Z�K�f
WaY`Pq[OZHK�MtBFWHP#G _ KNMOPbe#^,MQP�? � Y`[OelY®ZHP#CEDNP.B�Z�B n B r`r CHK��V[ _ BFWaP�[ n G,[Qe�BFWH[OK n K�f�WaY,P�f&KNC\e#PbZ
P2� r P#C\[OP n e#P#G 3*4 WaY,P8G,[QZHZ\KVeb[tBFWH[ n R _ KNMQP#e#^`MOP�; d K�MOMOK � [ n R¡P¢�`eb[QWaBFWa[QK n WaK�BcCHP r ^,MOZ\[QD�P
Z\WaBFWaPF?FWHY,PL[QKVG,[ n P�BFWHK _ Z�  4 B r B�C\W1B n G 3 PbRN[ n WaKoP n ebKN^ n WaPbC1WaY`PLZH^`CHCHK�^ n G,[ n R>B�WaK _ Z#;
� n ZHK _ P8e�B�Z\P#Z#?�WaY,P _ K _ P n Wa^ _ f&K�CiG,[OZ\ZHK�e#[tB�Wa[OK n [OZiWaK�KsRNCHP#BFW�f&KNCiWaY,P8ZHK�MQDNP n WhWHK
K"DNPbCHe#K _ PF?yB n G¥Z\KNMQDFBFWHP#G�BFWaK _ [Qe~f&CaBFR _ P n WaZ8B�C\P r CHK�G,^,e#PbGT;�� n K�WaY,PbCqe�B�Z\P#Zb?ªWaY`P
ZHK�MQDNP n WqBFWHK _ ZkB�C\CHPbZ\W�WHY,P¡G`[OZHZ\KVeb[tBFWH[ n Rcf&CHB�R _ P n WaZb? r C\KVG,^`e#[ n RJC\P#e#K _�3 [ n BFWa[QK n K n
K n P¡K�f]WaY,P¡W � K�MOK � P#C r K�WaP n Wa[tBFMªZ\^,C\f�B�ebP#Zb; � Y,PcMOB�Z\W�Z\WaP r [ n�d [QR,;�SN;QS¡[OMOMQ^,Z\WHCaBFWHP#Z
B n [ _ r KNCEWlB n W�G,[@£�PbCHP n e#P 3 P2W � PbP ncr Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n G 4 n B _ [OebZª[ n ebMO^,ZEWaP#C\ZyB n G¡[ n
WaY`P�e#K n G,P n Z\P#G r Y!B�Z\P#Zb;h� n ebMO^,ZEWaP#C\Z#?�P2D�B r KNCHBFWa[QK n KFf�WHY,P�Z\KNMQD�P n WkBFWaK _ Z�f&CHK _ WaY`P
e#MQ^,Z\WHP#CªG,[OZ\ZH[ r BFWaPbZªWaY`P>P n P#CHR 4 C\P#MQP�B�Z\P#G 3*4 WaY,P r Y,K�WHKVP¢�`eb[QWaBFWa[QK n B n G�Z\WaB 3 [QMO[O§bP#Z}WaY`P
CHPbe#K _�3 [ n PbG r CHK�G,^,ebWHZ#;�� n e#K n WH[ n ^,KN^,Z _ P#G,[OB`?�WaY,P.P n PbCHR 4 [QZkG`[OZHZ\[ r B�WaP#G�WaY`CHKN^,R�Y
WaY`PkP¢�Ve#[QWaBFWa[QK n K�f|MOK � f&C\P#wx^,P n e 4 r Y`K n K n _ K�G,PbZ#?!KNC
Z\KN^ n G � B�DNPbZ#;

� Y,P]ZH[Q§#P
K�f(WHY,P
ZHKNMQ^`WaP¢��Z\KNMQD�P n W�[ n WaPbCaB�e2Wa[QK n Zp[QZ}RNCHP#BFWaM 4�_ B�R n [@v!P#G�[ n [OK n [Oe
Z 4 ZEWaP _ Z 3*4 WHY,P r C\P#Z\P n ebP.KFf�P2�Ve#PbZHZ�elY!B�C\RNP�K n WHY,P�Z\KNMO^`WHP�;�­ n P���P 4 f&P�BFWH^,CHPhWaY!BFW
G,[@£�PbCHP n WH[tBFWHP#Z r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n G 4 n B _ [OebZL[ n~n P#^VWaCaBFM�B n G�elY!B�C\RNP#GcZ r Pbe#[OPbZy[OZ�WaY`P
 !K � K�f
WaY,P¡P2�Ve#PbZHZ.elY!B�CHR�P � [QWHY,[ n WHY,P�Z\KNMO^`WHP���BFMOZHK�ZHY,K � n [ n¥d [QR,;@SN;QS"�2? � Y`[OelY�[OZ
Z\WHCHK n RNM 4 ebKN^ r MQP#G¡WHK�WaY,P _ KFWa[OK n K�f�WHY,P>Z\KNMQD�P n W�;}� n G`[tBFWHK _ [Qe
[OK n Z�WHY,P#C\P�[OZªB�e#K _ �
r PbWa[@Wa[QK n 3 PbW � P#P n WaY`P 3 K n G,[ n R�f&KNCHebP#Z#? � Y,[OelYcWaP n GcWaK�Z r CHP#B�GsWaY,P�elY,B�CHRNPiK"D�P#CyWaY`P
ZHK�MO^`WHP _ KNMOPbe#^,MQP�?�B n G®WaY,P.elY!B�C\RNP2�¦ZHKNM@DNP n W�[ n WaPbCaB�e2Wa[QK n Z#? � Y,[QelY¾f�B�DNKNCkMOK�e�B�MQ[O§#BFWa[QK n



Í

I I

II

II

I I

II

recombination

vibrational relaxation

dissociation

790 nm

evaporation of A
r

d [QRN^,CHPhSN;@SN�}{}Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n K�f�� �	 [ n Z\[OG,P>B�Z _ B�MQM�BFWHK _ [Oe�e#MO^`Z\WaPbC#;�¨pDFB r KNCaBFWH[OK nK�f�WHY,P�Z\KNMQD�P n WsBFWHK _ Z.KNC _ KNMQP#eb^,MOPbZ~[QZ.WHY,P���P 4�_ P#elY,B n [OZ _ f&K�C~G,[QZHZ\[ r BFWH[ n R�WaY`P
P n P#CHR 4 CHP#MQP�B�Z\P#GJB�ZyWaY`PkZ\KNMO^VWaP�G,[OZ\ZHK�e#[OBFWaPbZ]B n G�CHP#MOB��VP#Zb;



Ï

K�f1WaY,P�elY!B�C\RNPkK n WaK~B.Z\[ n RNMQP�BFWaK _ ;�:>Z]WaY`PkZ\KNMO^VWaP�G,[OZ\ZHK�e#[OBFWaPbZ#?,WaY`PhMQKVe#B�MO[Q§�BFWH[OK n K�f
elY!B�C\RNP8G,CH[@DNPbZ�WHY,PqZHK�MQDNP n WkWHK � B�C\G,ZiWaY,P n BFZHe#P n W�BFWHK _ [Oe�[QK n ;h:yWiWaY,P8ZaB _ P�WH[ _ P�?
WaY`[OZkB�Z 4�_._ P2WaC\[OeqCHPbKNCHRNB n [O§#BFWa[QK n K�f�WaY,P.ZHK�MQDNP n W 3 P#RN[ n ZiWaK�P2�VP#CEW�BsZ\WHCHK n R r KNMtBFCE�
[O§b[ n R�f&KNCHebP�K n WHY,PcZHKNMQ^`WaPF;�: n ^ n P2� r PbebWHP#G�KN^`WaebK _ P�K�f]WaY,[QZ�[ n WHP#C r MtB 4�3 P2W � PbP n
ZHK�MO^`WHP~elY!BFCHRNP~MOK�e�B�MQ[O§�B�Wa[OK n B n GÁZ\KNMQD�P n W�C\P#KNC\R*B n [Q§�BFWH[OK n [QZh[QMOMO^`Z\WaCHBFWaPbG�[ n�d [OR,;@SN;@SN?

� Y,PbCHPLWHY,PLelY!BFCHRNPF? � Y,[QelY�[OZ�ZHY!BFCHP#GqPbwx^!B�MOM 4 BFW�WaY,PªZ\WlBFC\W1K�f!G,[QZHZHK�e#[OBFWa[QK n ?" !K � ZpK n WHK
WaY`P>MOPbZHZªZHKNM@D�B�WaP#G~[OK�G,[ n PoB�WaK _ ?�Bhe#K n ZHPbw�^`P n ebPiK�fTWaY`P r B�CEWa[Qe#^,MOB�C r CHK r P#CEWa[QP#Z�K�fTWaY`P
P2�Veb[QWaPbG�P#MOPbebWHCHK n [Qe�Z\WaBFWaPF;h� n Z\K _ P�e�B�Z\P#Z#?�WHY,[OZ8ÿ������.ÿ������
	8elY!BFCHRNP� !K � CHPbZH^,M@WaZi[ n
WaY`P>ZH^`C r C\[OZH[ n R�PbZHe#B r P>K�f�B 3 B�CHPo� � [OK n f&CHK _ WHY,P>ebMO^,ZEWaPbC#?�©\^,Z\WLK n P>P¢�`B _ r MOP�K�fTWaY`P
_ B n 4 e#K _ r MQP2� 3 P#Y,B"D�[QKNCHZ
P¢�`Y`[ 3 [@WaP#G 3*4 WaY`P#ZHPkZ 4 ZEWaP _ Z#;

: n K _ BFMOKN^,Z�elY!B�CHR�P� ,K � B�CH[QZHPbZ � Y`P n WHY,P�P#MQP#ebWHCHK n [OepZEWlBFWHP�KFfVWHY,P _ KNMQP#eb^,MOP
Y!B�Z~B�Z\WaC\K n RNM 4 B n Wa[ 3 K n G,[ n R®elY,B�CaB�e2WaPbC#?
B�Z8[QMOMO^`Z\WaCHBFWaPbG¥[ n¯d [OR,;LSN;Ô¹�;°ILK n ZH[OG`P#C~B
_ KNMOPbe#^,MQP � [QWHY�W � KsP#MQP#e2WaCHK n [OeqZEWlBFWHP#Z#?�� ���
�
� �ùB n G�� �
�
� � � ;h� n WaY,P.B 3 Z\P n ebP8K�f
ZHK�MQDNP n W _ KNMQP#e#^`MOP#Zb?}WaY,P 3 K n G,[ n R�[ n WaPbCaB�e2Wa[OK n ZqRN[QD�PcCH[QZHPcWaK®B�G,P#MQKVe#B�MO[Q§#PbG�elY!B�CHR�P
G,[QZ\WaC\[ 3 ^VWa[OK n [ n 3 KFWaY¡WHY,P 3 K n G,[ n R�B n GsB n Wa[ 3 K n G`[ n RkZ\WaBFWaPbZ#?`� ��
�
� ��;`:yW
MQK n R 3 K n G
MOP n R�WHY,Z>WaY`P#ZHP�W � KcZ\WaBFWaPbZ 3 Pbe#K _ P�G`P#RNP n P#CHBFWaPF; � Y,[QZ>G,PbRNP n P#CaBFe 4 [QZ>MO[@fºWaPbG 3*4 Z\KNM@�
DFBFWa[ n R8K n P�P n G�K�f1WaY,P _ K�MOP#eb^,MOPF�pWaY,P�RNC\KN^ n GJZ\WaBFWaP�[OZoj�� ���
�
� �öB n GsWaY,PkP2�Veb[QWaPbG
Z\WaBFWaP¡j�� �
�
� � � ? � Y,PbCHP¥¿aj�À�G,P n K�WaPbZhWHY,P~Z\KNMQD�P n W�;s:yW�ZHY,KNCEWaPbC 3 K n G�MOP n R�WaY,Z�WaY`P
ZHK�MQDNP n W r KNMtBFCH[O§bP#ZyWHY,PhZ\KNMQD�P n W�elY,B�CHRNPkG,[QZ\WaC\[ 3 ^VWa[OK n WaK~B n P¢�VWHP n W>WHY!BFW�G,P r P n G,Z>K n
WaY`P.ZEWaC\P n R�WHY¾K�fªWaY,P8Z\KNMO^`WHP2�¦ZHKNM@DNP n Wk[ n WHP#CaBFebWa[QK n CHPbMtBFWH[QDNP�WHK�WHY,P 3 K n G,[ n R�[ n WaP#CHB�e2�
Wa[QK n ; � Y`P�G,[QCHP#e2Wa[QK n K�f r KNMtB�C\[O§#BFWa[QK n G,P r P n G,Z¡K n WaY,P�P#MQP#e2WaCHK n [Oe�Z\WaBFWaPF;Ë� n WaY`P
RNC\KN^ n GsZ\WaBFWaPiWHY,P�elY!B�CHR�P� ,K � Z
WHK � B�C\G�WHY,P _ KNC\PiZHKNM@DFBFWaPbG�P n GT?uj�����
�
� ��? � Y,[QMOPi[ n
WaY`P¡P2�Veb[QWaPbG�Z\WaBFWaP¡WHY,P¡elY,B�CHRNP~ !K � Z�WaK � B�CHG¾WHY,P�MQP#ZHZhZHKNM@DFBFWaPbGÁP n G�?�j�����
�
� ��?�WaY`P
B n K _ B�MQKN^,Z�elY!B�C\RNP> !K � ;��¦Wye#B n B�MOZ\K 3 P�ZaB�[QG¡WaY,BFWyWaY`[OZLP¢�Ve#[QWHP#GcZEWlBFWHP�Y!B�Z n PbR*BFWH[QDNP
r KNMtB�C\[O§#B 3 [OMQ[QW 4 ;�� n CHP#B�M _ KNMQP#e#^`MOP#Zb?1WHY,P _ B�R n [@Wa^,G`P¡B n G�G,[OC\P#ebWH[OK n K�fyWHY,P�P2�Veb[QWaPbG
Z\WaBFWaP r K�MtB�C\[O§�B 3 [OMQ[QWa[QP#ZyG`P r P n G,Z>K n WaY`P�G,PbWaB�[OMQZoKFfpWaY,P�ZHKNMQ^`WaPhP#MOPbebWHCHK n [QehZEWaC\^,ebWH^,CHPF?



×

bonding

antibonding

bare ion solvated ion
d [QRN^,CHPcS�;Ô¹V�k: n K _ BFMOKN^,ZielY,B�CHRNP8 !K � [ n BsG,[OBFWaK _ [Oe _ KNMQP#eb^,MtB�C>[OK n ;.� n WHY,P 3 B�CHP
[OK n WaY,PqelY!BFCHRNPq[QZiZHY!B�C\P#G�P#wx^!BFMOM 4J3 PbW � P#P n WaY,P�W � K n ^`e#MOPb[p[ n 3 K�WHY 3 K n G`[ n RsB n G
B n Wa[ 3 K n G,[ n R�Z\WaBFWaPbZ#; � Y,P n ZHK�MQDFBFWa[QK n [QZ
B�Z 4�_._ P2WaC\[Oe�?�WaY,PielY,B�CHRNP�MQKVe#B�MO[Q§#P#ZªK n WaY`P
_ KNCHP�ZHK�MQDFBFWaPbG�B�WaK _ [ n WHY,P�R�CHKN^ n GJPbMOP#e2WaC\K n [Oe�ZEWlBFWHP�?uMOP�B�D�[ n R.MQP#Z\ZoelY!BFCHRNPhG,P n Z\[QW 4
K n WaY`[OZ�BFWaK _ [ n WHY,P�P2�Ve#[@WaP#G�Z\WaBFWaPF;

� Y,[QelYJ[ n WHY,P�Y!B�MQKNRNP n Z
[OZ]BF£¤P#e2WaP#G 3*4 Z\WHCHK n R.Z r [ n �¦KNC 3 [@W
e#K�^ r MO[ n R,;
� Y,[QZ�G,[QZHe#^`ZHZH[QK n G,P _ K n Z\WHCaBFWHP#Z�WHY,P n PbP#GÁf&KNChBJZ\K r Y,[QZ\WH[Oe�B�WaP#G _ K�G,P#M}WHK

^ n G`P#CHZEWlB n G®WHY,P�G 4 n B _ [OebZ�K�f r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n K�f�elY!BFCHRNPbG®Z r Pbe#[QP#Z#;�<LP#e#B�^,Z\PqK�f
WaY`P¡Z\WHCHK n R�[ n WaPbCaB�e2Wa[OK n Z 3 PbW � P#P n ZHKNMQ^`WaP¡B n GÁZ\KNMQD�P n W�?pWHY,P _ KVG`P#M _ ^,Z\W�G,P#Z\e#C\[ 3 P
Y,K � WaY,P�P¢�`eb[QWHP#G±Z\WaBFWaP�Z\KNMO^`WHP�P#MQP#e2WaCHK n [Oe�ZEWaC\^,ebWH^,CHP�[OZ�BF£�PbebWHP#G 3*4 WaY,P�Z\KNMQD�P n W�?

� Y,[QelY¾[OZ � Y!B�WhR�[QDNPbZhC\[OZ\P8WHKJelY,B�CHRNP8 !K � ;�: _ PbWaY`KVG�f&KNC�Y!B n G`MO[ n R�WaY,P.e#K _ r MQP2�
e#^`C\DNP>e#CHK�ZHZH[ n RNZ�WaY!BFW r CHPbe#PbG,P�CHPbe#K _�3 [ n B�Wa[OK n [ n WaY`P>MOK � P#CªZ\WlB�WaP#Zª[OZªB�MOZ\K�C\P#wx^,[OC\P#GT;
� n e#MO^`Z\WaPbCHZb?>WaY,P®ZHK�MO^`WHP2��Z\KNMQD�P n Ws[ n WHP#CaBFebWa[QK n Z _ ^,ZEW 3 P�Y!B n G,MOPbGÙB�W�B _ KNMOPbe#^,MOB�C
MOP2DNPbM¬?TZ\[ n ebP�WaY,PqG,[QP#MQP#ebWHCH[Qe�e#K n WH[ n ^,^ _ WaCHP#BFW _ P n W#? � Y,[OelY®Y!B�Z>K�fºWaP n 3 P#P n ^,ZHPbG®WHK
ZH[ _ r MO[Qf 4 WaY,PbZHP�[ n WHP#CaBFebWa[QK n Z�[ n WaY`P�e#K n G,P n Z\P#G r Y!B�Z\P�?�[OZ�[ n B r,r CHK r C\[tBFWHP�f&K�C~WaY`P
Y,[QRNY,M 4 [ n Y,K _ KNRNP n P#KN^,Z
Z\KNMQD�P n Woe#K n v,RN^,CaB�Wa[OK n ZyWaY!B�W�B�CH[QZHP�;



·

� Y,PJCHP _ B�[ n G,P#CqKFf>WaY`[OZ8elY!B r WHP#C r CHK"D�[OG,PbZ~R�CHP�B�WaP#C8ebK n WaP2��W~f&KNCqWaY,P�G,P2�
DNPbMOK r _ P n WhK�fªWaY,P _ KVG,PbM r CHPbZHP n WHP#G�[ n WHY,[OZiWaY`P#ZH[QZ#;�jVP#e2Wa[OK n SN;@S r CHP#Z\P n WaZ�B 3 CH[OP2f
CHP2D�[OP � K�f�WaY,P � KNC\��K n � 	 r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n ?�B n G�[OZªf&KNMOMQK � P#G 3*4 BqG,PbZHebCH[ r Wa[OK n K�f
WaY`P
P2� r PbCH[ _ P n WHZpWaY!B�W�Y!B�DNP]elY!B�CHB�ebWHP#CH[Q§#PbG.G`[OY!B�MQ[OG,PLB n [QK n�r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n ;1jVP#e¢�
Wa[QK n SN;=Í.C\PbD�[OP � Z r C\PbD�[OK�^,Z�BFWHWHP _ r WaZ
WaK _ KVG,PbMTG,[QY!B�MO[QG,PiB n [OK nsr Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n ?

� Y,[QelY�Y!B�DNP�f&K�e#^,Z\P#G�K n � �	 B n G�<LC �	 ; d [ n B�MQM 4 ?¤jVPbe�;1SN;=Ï r CHPbZHP n WHZ�B n K"DNP#CED�[OP � f&KNC
WaY`P�CHP _ B�[ n G,PbCªK�f�WHY,P>WHY,P#Z\[OZ#?VG,P#Z\e#C\[ 3 [ n R�WaY`P _ K�G,PbMuf&KNC r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n B n G¡[QWaZ
B r,r MO[Oe#BFWa[QK n Z�WaK~B n ^ _�3 PbC�KFf|G,[@£�PbCHP n W�Z 4 ZEWaP _ Z�Z\WH^,G,[OPbG 3*4 P¢� r PbCH[ _ P n W#;

ý 9 ý /h%,�u�����¾���¯- 	 � ���! "��� � �#�#��$ �&%  � � �

� Y,P�C\P#e#K _�3 [ n BFWa[QK n K�f r Y,KFWaK�G,[OZ\ZHK�e#[tB�WaP#G�� 	 [ n ZHKNMQ^`Wa[QK n � B�Z�v!C\Z\WsK 3 �
ZHPbC\D�P#G�[ n WaY`PiP�B�C\M 4 S"UNÍNÓ ½ Z 3*4 d CaB n el��B n GJ��B 3 [ n K � [QWHelYT? � Y,K8e#B�MOMQP#G¡WHY,[OZ r C\KVebP#Z\Z
WaY`P8¿\e�BFRNPLP2£�PbebWaÀ�� S���;p��BFWaPbC#?*»�K 4 P#Z�B n Gqe#K � KNCH�FP#CHZ�e#B�CHC\[OP#G�KN^`WpZ 4 Z\WaP _ B�Wa[OeLZ\Wa^`G,[OPbZ
K�fVWaY,P�Pb£¤P#e2W|KFf,P2�Veb[QWlB�Wa[OK n � B�DNPbMOP n R�WaYqB n GhZ\KNMQD�P n W�DV[QZHebKNZH[@W 4 K n WHY,P�CHP#ebK _�3 [ n BFWH[OK n
CaB�WaP��=¹"õV×��¬; � Y`Phv!C\Z\W>WH[ _ P2�¦CHP#Z\KNMQD�P#G _ P#B�ZH^`CHP _ P n WHZ>K�f}� 	 e�B�RN[ n R.[ n Z\KNMO^VWa[OK n � P#C\P
_ B�G,P 3*4 ¨�[QZHP n WHY!B�M�B n G�e#K � KNCH�FP#CHZh^,ZH[ n R r [OebKNZHPbe#K n G�MtB�Z\P#C\Z�� · ��;~� n WaY,[QZkP¢� r PbCH[@�
_ P n W�B r ^ _ r�r ^`MOZHPhP2�Ve#[@WaPbZ>� 	 WHK~WaY`P�øùZ\WlB�WaP�? � Y,[OelY r CHPbG,[OZ\ZHK�e#[OBFWaPbZ#?uPbDNP n Wa^!B�MQM 4
MOP#B�G,[ n R�WaK¾R�P _ [ n BFWHPsCHP#ebK _�3 [ n BFWH[OK n [ n WaY,P�RNC\KN^ n G¯Z\WlB�WaP�; � Y,P�Wa[ _ PcZ\e�B�MQP�f&KNC
CHPbe#K _�3 [ n B�Wa[OK n � B�Z _ P�BFZH^,C\P#G 3*4�_ K n [QWHKNCH[ n R�WaY,P¡B 3 Z\KNC r WH[OK n K�f]B r CHK 3 P r ^,MQZHP�?

� Y,[QelY � B�ZiWa[ _ P¢��G,PbMtB 4 PbG�f&CHK _ WaY,P r ^ _ r ; d K�MOMOK � [ n R r Y`K�WaK�P2�Ve#[@WlBFWH[OK n ?�WaY,P 4 K 3 �
ZHPbC\D�P#G�B�WHCaB n ZH[OP n W 3 MOP#B�elYs[ n WHY,P r CHK 3 P�B 3 ZHKNC r Wa[QK n K"DNP#C
WHY,P�v!CHZEWo¹�Ó r Zb?,f&KNMOMQK � P#G
3*4 B r BFC\Wa[OB�M}CHPbe#K"DNPbC 4 K�fLWHY,P~B 3 ZHK�C r WH[OK n K"DNP#C~S"ÓNÓ�õV¹�ÓNÓ r Z#;c:oMQWHY,KN^,RNY�WaY`P 3 BFZH[Oe
r [QebWa^`CHPqK�f�G,[QZHZHK�e#[OBFWa[QK n ?ue�B�R�[ n R,?TB n G�CHPbe#K _�3 [ n BFWH[OK n ^,ZHPbG�WHKs[ n WaPbC r C\PbWiWaY`P#ZHPqP¢�x�
r P#CH[ _ P n WaZ � BFZhebKNCHC\P#ebW#?�WHY,P8[OG,P#BsWHY!BFW�WaY`P~B 3 ZHKNC r Wa[QK n CHPbe#K"DNPbC 4 � B�Z _ K n [QWHKNCH[ n R
WaY`P�CHBFWaP
KFf�G,[@£�^`ZH[QD�P#M 4 �¦e#K n WHCHKNMQMOP#GqC\P#ebK _�3 [ n BFWa[QK n � B�Z�MtBFWHP#C|f&KN^ n G.WHK 3 P][ n e#KNC\CHP#e2W�;



Õ

� n S"UN�*¹�?,»oPbZ 3 [@WHW]B n G�A 4 n P#Z��ÐÕ��TZ\Y,K � PbGJWHY!BFWyWH[ _ P>ZHe#B�MOP�f&K�CyB 3 Z\KNC r Wa[OK n
CHPbe#K"DNPbC 4 e#KN^,MQG 3 P�B�ebe#KN^ n WHP#GÁf&KNC r C\[ _ B�CH[QM 4�3*4 WaY`P�ZHMQK � DV[ 3 CaB�Wa[OK n B�M}CHPbMtB��`BFWH[OK n
K�fi� 	 [ n [@WaZ¡R�CHKN^ n G°P#MQP#ebWHCHK n [Oe�Z\WlB�WaP�; � Y,P�D�[OP � K�fiWaY`P�G,[QZHZHK�e#[OBFWa[QK n G 4 n B _ [Oe#Z
WaY,BFWqY!B�ZqebK _ P¡WaK 3 PsB�ebe#P r WaP#G�Y!B�Z 3 PbP n G,P#Z\e#C\[ 3 P#G¥[ n WHY,P�CHP2D�[OP � K�foA>BFCHCH[QZ�PbW
B�M�;�� ����;�IyB�R�[ n R¾B n G°PbMOP#e2WaC\K n [Oe�CHPbMtB��`BFWH[OK n WaK®WaY,P�R�CHKN^ n G°Z\WaBFWaP�WlB��FP r MtBFe#P�K n
B�CHB r [QG¯Wa[ _ PsZ\e�B�MQP�K�fiMQP#Z\Z~WaY,B n ¹ r Z�B n G°B�CHPsf&KNMOMQK � PbG 3*4 B¾ZHMQK � DV[ 3 CaB�Wa[OK n B�M
CHPbMtB��`BFWH[OK n Z r B n,n [ n R¯B�CaB n R�P®KFfq×�Ó r ZsWaK¥Z\PbDNPbCaB�M n B n KNZHPbe#K n G,Z�G,P r P n G,[ n R¯K n
WaY`PkZ\KNMQD�P n W�; � Y,P�[ n [QWH[tB�M _ [OZH[ n WaP#C r CHP2WlBFWH[OK n K�f1WHY,P r [OebKNZHPbe#K n G�P¢� r PbCH[ _ P n WHZ _ B�G,P
WaY`Pk[ _ r KNCEWlB n W r KN[ n W
WHY!BFW
WHY,P#KNC\PbWH[Oe�BFM _ K�G,PbMO[ n R�[OZ
C\P#wx^,[OC\P#GsWaK _ B���P�B8G,Pbv n [QWH[QDNP
[ n WHP#C r CHPbWaBFWa[QK n K�f1WaY,PbZHP��x[ n G,Z]K�f1P2� r P#C\[ _ P n WaZb;

: n P � RNP n P#CHBFWa[QK n K�f>f&P _ WaKNZ\P#ebK n G�P¢� r PbCH[ _ P n WHZ¡K n � 	 G,[QZHZHK�e#[OBFWa[QK n [OZ
B�[ _ PbG0[ n±r B�C\WJBFW�K 3 ZHP#CED�[ n R¯e#KNY,PbCHP n W�D�[ 3 CHBFWa[QK n B�M _ K�WH[OK n KFf�WaY`P�G,[QZHZ\KVeb[tBFWH[ n R
_ KNMOPbe#^,MQP�;Ëj�PbDNPbCaB�MoP2� r P#CH[ _ P n WaZ.Y!B�DNP�K 3 ZHP#CEDNPbGËe#KNY,PbCHP n W¡CHPbe#KN[QM
K�fi� 	 f&C\K _ WaY`P
ZHK�MQDNP n W _ K�MOP#eb^,MOPbZ�[ n e#MQ^,Z\WHP#C\Z��ÐUV?LS"Ó��LB n G¾CaB�C\P�R*B�Z _ BFWHCH[Qe#P#Z��ëS�SN?ªS"¹��¬?pB n G¾D�P#C 4
CHPbe#P n WHM 4 [ n R*B�Z r Y!B�ZHPhe#KNMQMO[QZH[OK n Z��ëS"Í��¬;o{1PbCHY!B r Z�ZHK _ P � Y,BFW�Z\^,C r C\[OZ\[ n RNM 4 ?(e#K�Y,P#C\P n W
_ K�Wa[QK n Y!B�Z n K�W 3 P#P n K 3 Z\P#C\D�P#GË[ n Z\WH^,G,[QP#Z¡KFfiY,[OR�Y r C\P#ZHZ\^,CHP�R*B�ZHPbZcB n G¯MO[Qw�^`[OG,Z
� S�Ï�õ(S"Õ��¬;o� n B�MOM�K�f|WaY,P�Z 4 Z\WaP _ Z � Y`P#CHP�[QWoY!B�Z 3 P#P n K 3 ZHPbC\D�P#GT?�ebKNY,P#C\P n W _ K�Wa[QK n K�f
� 	 Y!B�Z 3 PbP n e#K n v!C _ P#G 3*4s_ KNMQP#eb^,MtB�CªG 4 n B _ [OebZ _ K�G,P#MQ[ n R��ëS"�V?�S"U���;

�JK�G,P#MQZoKFf}� 	 G,[QZHZ\KVeb[tBFWH[OK n [ n e#MQ^,Z\WHP#CHZoB n GJe#K n G,P n Z\P#G r Y!BFZHP#ZoY!B�DNP r CHKF�
MO[@f&P#CHBFWaPbG�B n G 3 P#P n ZH^`e#e#PbZHZEf&^,M�[ n MtBFCHRNP r B�C\W 3 P#e#B�^,Z\P.WHY,P _ K�MOP#eb^,MtBFCo[ n WHP#CHB�ebWH[OK n Z
e�B n 3 P�G,P#Z\e#CH[ 3 PbG 3*4 CHPbMtBFWH[QD�P#M 4 ZH[ _ r MOP r B�[QC r KFWaP n WH[tB�MQZ#; � Y,PkR*B�Z r Y!BFZHP r KFWaP n WH[tB�M
e#^`C\DNPbZiK�f}� 	 Y,B"D�P 3 P#P n � PbMOM@�¦elY!B�CHB�ebWHP#CH[Q§#PbG 3*4 Z r PbebWHCHKNZ\e#K r 4 �Ð����; � Y,P�^,Z\P�K�f r B�[OC
r K�WaP n WH[tB�MQZhWHK�Z\Wa^`G 4 BFWHK _ [Qe�B n G _ KNMQP#eb^,MtB�Ck !^,[QG,Z�[OZ�B�MOZ\K � PbMOMLPbZ\WaB 3 MO[QZHY,PbG��=¹�Ó��¬;
� Y,Po��P 4 WaK�WaY`P>ZH^`e#e#PbZHZyKFf�ZH[ _ r MQP _ K�G,P#MQZ#?*Y,K � PbD�P#C#?`Y!B�Z 3 P#P n WaY`P>B 3 [OMO[@W 4 WHKhWaC\P�BFW
WaY`P.PbMOPbebWaC\K n [QeqZ\WaC\^,ebWH^,CHP.K�fL� 	 ? � Y,[OelY�[QWaZ\P#M@fª[QZiCaBFWHY,P#C�ebK _ r MO[Oe#BFWaPbGT?�B�Z�ZHP r B�CHB 3 MOP
f&CHK _ WaY`PJZ\KNMO^`WHP2�¦ZHKNM@DNP n W.[ n WHP#CaBFebWa[QK n Zb; � Y,PJ^ n G,P#C\M 4 [ n R®C\P�B�Z\K n f&KNC�WaY,[QZ8ZHP r B�CaB��



�

3 [QMO[QW 4 [OZoWHY!BFWoWaY,PhP#MOPbebWHCHKNZEWlBFWH[Oe n BFWa^`CHP�K�f|WaY,P _ KNMQP#e#^`MOP�elY!B n R�P#Z�DNPbC 4 MO[@WHWaMQP�^ r K n
G,[QZHZHK�e#[OBFWa[QK n K�C>P#MQP#e2WaCHK n [OehP2�Ve#[@WlBFWH[OK n þ°WaY,PbCHPh[OZ n KcZH[OR n [Qv!e#B n W> !K � K�f�elY!B�C\RNP�f&KNC
P2�`B _ r MQP¢þ±Z\K�WHY!BFW�WaY,P�e#K�^ r MO[ n R 3 P2W � PbP n WHY,PLZ\KNMO^`WHP�B n G�Z\KNMQD�P n Wp[QZ � P#B��(;p: n KFWaY,PbC
CHP#B�ZHK n f&KNC|WaY`PyZH^,ebe#PbZHZ�K�fuZH[ _ r MQP _ KVG`P#MOZ1[OZ|WHY!BFWpWHY,PyG 4 n B _ [Qe#ZpK�f r C\[ _ B�C 4 [ n WaP#C\P#ZEW
[ n WaY`P>P2� r P#C\[ _ P n WaZb? n B _ PbM 4 D�[ 3 CHBFWa[QK n B�M`CHP#MOB��`BFWa[QK n ?xK�e#e#^`CHZLK n B�ZH[ n RNMOPoB�G,[OB 3 BFWH[Oe
r K�WaP n WH[tB�MLZH^,CEf�B�e#PF?ªZ\K®WHY!BFWqWaY`P�G`[Q¼.e#^,M@W8[OZ\ZH^,PcK�f n K n B�G,[tB 3 BFWa[Qe¡WaCHB n Z\[QWa[QK n Z�G`KVPbZ
n K�W]Y,B"D�PkWHK 3 P�e#K n f&CHK n WHP#G�G`[OCHPbebWHM 4 ;

z P#Z r [QWHP�WHY,P�CHP#MOBFWa[@DNPbM 4 � P�B��8ebKN^ r MQ[ n R 3 P2W � PbP n � 	 B n G¡[@WaZ�ZH^`CHCHK�^ n G,[ n RNZ#?
WaY`P#CHP�B�CHP>B n ^ _�3 P#CyKFf r CHK 3 MOP _ Z�[ n � 	 G 4 n B _ [Oe#Z�f&KNC � Y`[OelYcB�G`[tB 3 B�Wa[Oe r BF[OC r K�WHP n �
Wa[OB�MOZkB�C\P n KFW�B�G`P#wx^!BFWHP�;�­ n P~ZH^,C r CH[QZH[ n RJv n G,[ n R � BFZ�WaY!B�W�B�ZH[ n RNMOP~B�CHR�K n BFWHK _
e#MQ^,Z\WHP#C\P#G � [@WaY�� 	 e#B n 3 PkZH^`¼.e#[QP n W�WaK 3 CH[ n R.B 3 K�^`W�e�B�RN[ n R�þ°WaY,P�¿\K n P2��BFWaK _ e�B�RNP
Pb£¤P#e2WaÀ��Ð¹VSN?�¹N¹���; � Y,P
KNC\[ORN[ n K�f(WHY,[OZ1Pb£¤P#ebW�Y,B�Z 3 PbP n WaY`PyZH^ 3 ©\P#ebW�K�f(K n RNKN[ n R�e#K n WHCHKF�
DNPbCHZ 4 ?}[ n � Y,[OelY¾ZHKNM@DNP n WE��[ n G,^,e#PbG n K n B�G,[tB 3 BFWa[Qe8e#KN^ r MO[ n RNZ�Y!B�DNP 3 P#P n [ _ r MO[Qe�BFWHP#G
B�Z8B�MO[Q��PbM 4�_ PbelY!B n [QZ _ �Ð¹�Í�õV¹N×���;¾� n MtB�C\RNP#C�ebMO^,ZEWaPbCHZ#?�MO[Qwx^,[OG,Zb?�B n G _ B�WaCH[Qe#PbZ#?pWaY`P
G 4 n B _ [OebZyK n WHY,P�ZH^ 3 � r [Qe#KNZ\P#ebK n GsWa[ _ P�ZHe�BFMOP>f&KNMQMOK � [ n R r Y,KFWaK�P2�Ve#[@WlBFWH[OK n WaK�WaY`P�ø
Z\WaBFWaPyB�CHPyZEWaC\K n RNM 4 B�£�PbebWaPbG 3*4 n K n B�G,[tB 3 BFWa[Qe�WHCaB n ZH[QWH[OK n Z�WHK r CHPbG,[OZ\ZHK�e#[tB�Wa[QD�PLZEWlBFWHP#Z#;
�JK�G,P#MQ[ n R�WHY,P#Z\P n K n B�G,[OB 3 BFWH[OeiG 4 n B _ [Qe#Z
CHPbwx^,[OC\P#ZoB _ PbWHY,KVGcf&KNC
G`PbWaPbC _ [ n [ n R�WaY`P
P#MQP#e2WaCHK n [Oehe#KN^ r MO[ n R¡[ n G,^,e#PbG 3*4 WaY`P�ZHKNMQ^`WaP¢��Z\KNMQD�P n W�[ n WHP#CHB�ebWH[OK n Zb;�: n [ n WaP#CHB�ebWH[OK n
_ KVG,PbM¤f&KNC
Y,B�MOKNR�P n õ�CHB�CHP¢��R*BFZL[ n WHP#CaBFebWa[QK n ZyY,B�Z
CHPbe#P n WHM 4c3 P#P n G,P2DNPbMOK r P#G�^,ZH[ n R�WaY`P
G,[OBFWaK _ [OebZE�¦[ n � _ KNMQP#eb^,MOPbZ�B r,r CHK*B�elY��Ð¹N×V?ª¹ · ��B n G°^,ZHPbG°WaKÁZ\[ _ ^`MtBFWHP n K n B�G,[OB 3 BFWH[Oe
G 4 n B _ [OebZoKFf}� 	 r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n [ n BFCHRNK n e#MQ^,Z\WHP#C\Z��Ð¹N×���?¤MQ[Owx^,[OG��VP n K n �Ð¹ · ��?�B n G
ZHK�MO[OG8CHB�CHP¢��R*B�Z _ BFWaC\[OebP#Z��Ð¹NÕ���;p� n ebK n ©\^ n e2Wa[QK n � [@WaY8WaY,P�CHPbe#P n Wªf&P _ WHKNZHPbe#K n G¡P2� r P#C³�
[ _ P n WHZ#?*WaY,PbZHP�ZH[ _ ^,MtB�Wa[OK n ZpZHY`KN^,MOG.RNC\P�BFWHM 4 P n Y!B n ebPoK�^,C�^ n G,PbCHZ\WaB n G,[ n R�KFf�WaY`PoC\KNMOP
ZHK�MO^`WHP2��Z\KNMQD�P n W�e#K�^ r MO[ n R r MOB 4 Zi[ n WaY,PqP#B�CHM 4 WH[ _ P�G 4 n B _ [OebZ>f&KNMQMOK � [ n R r Y,K�WHKVP¢�Ve#[@�
WlB�Wa[OK n ;



U

ý 9! "$# Ì � +F��6 � �  ���� �&%s� � %!��� ��� ´ �1� � �¯� ���! "�T� � ���#��$ �&%  � � �
{}Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n CHP#B�ebWH[OK n Z.[ n D�KNMQD�[ n R¾elY!B�C\RNP#G�Z r P#e#[QP#Z�[ n DNKNM@DNP _ ^,elY

Z\WHCHK n RNP#Cy[ n WaP#CHB�ebWH[OK n Z 3 PbW � P#P n WaY`P�ZHKNM@DNP n W�B n GcZHKNMQ^`WaPoWaY!B n WaY,KNZ\Pi[ n DNK�MQD�[ n R n P#^V�
WaCHB�M�Z r P#e#[QP#Zb;�:>Z � P�ZHB � [ n�d [OR`;�SN;QS�B n G�WHY,P�G,[QZHe#^`ZHZH[QK n WaY,BFWof&K�MOMOK � P#GT?uWaY,PhP#MQP#e2�
WaC\K n [QeLZ\WHCH^,e2Wa^,C\P
K�f!WaY`PyG,[OZ\ZHK�e#[OBFWa[ n R>Z\KNMO^`WHPL[QZpZ\WHCHK n R�M 4 e#KN^ r MOPbG�WaK�Z\KNMQD�P n W _ KFWa[OK n ;
¨}MOPbebWaC\K n [QekC\P#MOB��`BFWa[QK n f&CHK _ WHY,Ph[ n [QWH[tB�MQM 4 P2�Veb[QWaPbG�Z\WaBFWaP�WaK~B~MQK � PbCoZEWlBFWHPh[ n � Y,[QelY
CHPbe#K _�3 [ n B�Wa[OK n e�B n KVebe#^,C8[ n D�KNMQD�P#Z n K�W.K n M 4 B�eb^,C\D�P�e#C\KNZHZ\[ n R`? 3 ^VW¡BFMOZHK®B�f&^ n �
G!B _ P n WaB�MªelY,B n RNPc[ n WaY,P¡elY!B�CaBFebWaPbC�K�f
WHY,P�ZHK�MO^`WHP � B�D�P�f&^ n ebWH[OK n ? � Y,[OelY�e#B n 3 P
3 C\KN^,RNY*WJB 3 KN^`WcWaY`CHKN^,R�Y0PbMOPbebWaC\K n WaCaB n Z\f&PbC�K�CcZHKNM@DNP n W�CHP#B�CHCHB n RNP _ P n W�; mon G,P#C³�
Z\WaB n G,[ n RsWaY,P r CHK�e#PbZHZ�KFfyG,[QZHZHK�e#[OBFWa[QK n B n G®CHPbe#K _�3 [ n BFWH[OK n [ n [QK n [Oe8Z 4 ZEWaP _ Z _ B 4
WaYx^,Z r C\K�D�[QG,P���P 4 [ n ZH[QRNY*WaZ�K n WaY,P�[ n WHP#C r MtB 4 K�fVZHK�MO^`WHP2��Z\KNMQD�P n W�[ n WaPbCaB�e2Wa[QK n Z�BF£¤P#e2Wa[ n R
f�B�C _ KNCHPiebK _ r MO[Qe�BFWHP#GcelY,P _ [Qe�B�MTC\P�B�e2Wa[QK n Z#;

� Y,PbCHP.[OZ�B�MQZHKsB _ K�CHP r CHB�ebWH[Oe�BFMpCHP#B�ZHK n f&KNC�WHY,P8CHP#ebP n Wh[ n WaPbCHP#ZEW�[ n e#MQ^,ZE�
WaPbCHZ � [QWaY®[OK n [Oe8elY,C\K _ K r Y,KNC\P#Z#? � Y,[OelY¾[OZ�WaY!BFW _ B�ZHZhZ r P#e2WaCHK _ P2WaC 4�_ B 4�3 P~^,ZHPbG
WaKhZHPbMOP#e2WyZ r Pbe#[Qv,eoC\P�B�e2WlB n WyZ\[O§bP#ZyB n G r C\K"DV[QG,P�BkG,PbWaB�[OMQP#G~B n B�M 4 ZH[OZ�K�f¤WaY,P r CHK�G,^,e2WaZ#;
j 4 Z\WHP _ BFWa[Qe�B�MQM 4 DFB�C 4 [ n RqWaY,PiZ\[O§#PiKFf1WHY,PiCHP#B�ebWaB n WoebMO^,ZEWaPbC r CHK�G,^,ebP#Z�BqG,PbWaB�[OMQP#G _ [@�
e#C\KNZHebK r [Qe r [Oe2Wa^,C\PcK�f]WaY,PcP2£�PbebW8ZHK�MQDNP n W _ KNMQP#e#^`MOP#Z�P2�VP#CEW8K n WaY,PcC\P�B�e2Wa[OK n ^ n G,PbC
Z\WH^,G 4 ;��¦W.[OZ8K�fºWHP n ZaB�[QG�WHY!BFW.e#MQ^,Z\WHP#C r CHK r PbC\Wa[QP#Z r C\K�D�[QG,P�B 3 C\[OG,R�P 3 PbW � P#P n WaY`P
3 P#Y!B�D�[OKNC8K�foWaY,PsC\P�B�e2WlB n WaZ.[ n WaY`P�RNB�Z r Y!B�Z\P�B n G�[ n ebK n Wa[ n ^,K�^,Z _ P#G`[tB`?ªB n G�[QW
[OZhWaCH^`P�WaY!BFW8C\P�B�e2Wa[QK n G 4 n B _ [OebZ�[ n P2DNP n Z _ B�MQMªebMO^,ZEWaP#C\Z _ B 4 CHP#Z\P _�3 MOP�WaY`KNZHPs[ n
e#K n G,P n ZHP#G r Y!B�Z\P#Z#?`BkR�KVK�G8P2�`B _ r MOP
K�f � Y,[OelY~[OZpWHY,PoK n P2��BFWaK _ e�B�RNP]P2£�PbebWLB�MOMQ^,G,P#G
WaK�P�BFCHMO[QP#Cb;��]P�B�e2Wa[OK n G 4 n B _ [OebZ�[ n e#MO^`Z\WaPbCHZ _ B 4 B�MQZHK�P2�VY,[ 3 [QWk^ n [Qw�^`P 3 P#Y!B�D�[OK�CHZ#?

� Y,[QelYsB�CHPo[ n WaPbCHP#ZEWa[ n R�[ n WaY,Pb[OCªK � n C\[ORNY*WLB n G�WHP#Z\WyKN^,CL^ n G,P#C\Z\WaB n G,[ n RqK�fTWHY,P>f&^ n �
G!B _ P n WaB�M![ n WaPbCaB�e2Wa[QK n Z 3 PbW � P#P n ZHKNMQ^`WaP�B n G~Z\KNMQD�P n W�; � Y,P]P�©\P#ebWH[OK n K�f¤MOPbZHZ�ZHKNM@DFBFWaPbG
� � ZHY,K � n [ n®d [OR`;|SN;@S.B n G�G,[OZ\e#^,Z\ZHPbG _ KNCHPqP¢�VWHP n Z\[QD�P#M 4 [ n ILY!B r WHP#Ch× r CHK"D�[OG,PbZkB



S�Ó

RNK�KVGcP¢�`B _ r MOP�;
{}Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n K�fyWHY,P¡G,[QY!B�MQ[OG,P.B n [QK n � �	 [OZ�[QMOMQ^,Z\WHCaBFWHP#G�[ n�d [OR,;}SN;=Í`;

jVP2DNP#CHB�M>P¢� r PbCH[ _ P n WHZ�K n e#B�RN[ n R¾K�f�<ªC �	 ��I
­ 	 ��«ÁB n G°� �	 ��I
­ 	 ��«®e#MO^`Z\WaPbCHZ�e#B�CHC\[OPbG
KN^`W 3*4 ��[ n P 3 P#C\RNP#C~B n G¯e#K � K�CH��PbCHZ'�Ð¹��`?ª¹�U�� r KNZHPbG±B�Z\[ _ r MOPswx^,P#ZEWa[QK n � � Y!B�W�[OZ
WaY`P.P2£�PbebWkK�f _ [Qe#C\KNZHKNM@DFBFWa[QK n K n WHY,P8CaBFWHPqK�fLC\P#ebK _�3 [ n BFWa[QK n à � Y,[OZiwx^,PbZ\WH[OK n � BFZ
B�G,G`CHP#Z\ZHPbG 3*4�_ P#B�ZH^`CH[ n RyWaY,P 3 CHB n elY,[ n R]CaBFWH[OKNZTf&KNC�G`[OZHZ\KVeb[tBFWH[OK n B n GkCHP#ebK _�3 [ n BFWH[OK n
B�Z>B~f&^ n e2Wa[OK n K�f}ebMO^,ZEWaP#C>ZH[O§bPhf&C\K _ WaY,P 3 B�CHPh[OK n ^ r WaK~e#MO^`Z\WaPbCHZ � [@WaY�BFZ _ B n 4 B�Z
ZHP2DNPbCaB�M(G,KN§bP n I
­ 	 _ K�MOP#eb^,MOPbZ#?*P n KN^,RNY8WaKif&KNC _ f�B�C _ KNCHPyWHY!B n BkebK _ r MOP2WaP
ZHK�MQDNP n W
ZHY`P#MOMTB�CHKN^ n GcWaY,PkB n [QK n ; � Y`P _ B�©\KNCªv n G,[ n R8K�f�WaY,PbZHP�Z\WH^,G,[OPbZ � B�Z
WHY!BFW
WaY`Pie�B�RNPbG
f&CaBFebWa[QK n CH[QZHP#Z]DNPbC 4 CaB r [OG,M 4 B�ZoBqf&^ n ebWH[OK n K�f|e#MO^`Z\WaPbCoZ\[O§bP�? 3 Pbe#K _ [ n R.^ n [QW 4s3*4 WaY`P
e#K _ r MQPbWH[OK n K�f�WaY`P�v!C\Z\W.ZHK�MQDFBFWa[QK n ZHY`P#MOM(�Ð¹��`?�¹FU��¬?�ó ôðS"Í�f&KNC.<LC �	 B n G¯óXô S ·
f&KNCc� �	 ; � Y,[OZ � B�ZJBÁZH^,C r CH[QZH[ n R�C\P#Z\^,MQWsRN[@DNP n WHY!BFW 3 PbW � P#P n ÍNÓ�B n G²UNÓ
) K�fh� 	
G,[QZHZHK�e#[OBFWaPbZ>[ n ZHKNMQ^`Wa[QK n � ����?TB n G�[OZ r PbCHY!B r Z�PbD�P n _ K�CHP�Z\^,C r CH[OZ\[ n R¡[ n MQ[ORNY*W�K�f}WaY`P
MtB�WaP#C]v n G`[ n R¡WHY!BFW�BFZ _ ^,elY�BFZ�Ï*Ó
)�K�f�� �	 G`[OZHZ\KVeb[tBFWHP#Z � Y,P n P2�Veb[QWaPbG�BFW>WHY,P�ZHB _ P

� B"D�P#MQP n R�WHY,Z>[ nJr KNMOB�C
ZHKNM@DNP n WHZ�� ÍNÓ���; � Y,PhCaB r [OG�K n ZHP2W>KFfpe�BFRN[ n R8[ n WHY,P#Z\P�e#MQ^,Z\WHP#C\Z
Y!B�Z 3 P#P n B�WHWaC\[ 3 ^VWaP#G�WHKqWaY,PiZEWaCHK n R8P#MOPbebWHCHKNZEWlBFWH[Oe�[ n WHP#CHB�ebWH[OK n Z 3 PbW � P#P n WHY,PiZHKNMQ^`WaP
B n [QK n B n G�WaY,P.I
­ 	 _ KNMOPbe#^,MQP#Zb?TB�M@WaY,KN^`RNYJWHY,P#C\Pq[OZ>Z\K�f�B�C n KcP2� r MtB n BFWa[QK n f&K�CoWaY`P
G,[@£�PbCHP n e#P 3 P2W � PbP n WHY,P�e#MQ^,Z\WHP#C]CHPbZH^,M@WaZ�B n GcWaY`KNZHPk[ n Z\KNMO^`WH[OK n ;

jV^ 3 ZHP#wx^,P n WhP¢� r PbCH[ _ P n WHZ 3*4 WHY,P���[ n P 3 P#CHR�P#C>R�CHKN^ r Y!B�DNPqelY!B�CHB�ebWHP#C\[O§#PbG
WaY`P r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f¤� �	 [ n ebMO^,ZEWaPbCHZ � [QWHY¡BiDFB�CH[QPbW 4 KFfTK�WHY,P#C�ZHK�MQDNP n W _ KNMOPbe#^,MQP#Z� Í`S2õ�ÍN×���B n GhK�f`WHY,PªY`PbWaPbCHK n ^,ebMOP#B�C1�EILM � [ n I
­ 	 e#MO^`Z\WaPbCHZ*�ÐÍ · �¬; � Y,PªCHP#Z\^,MQWHZ�f&KNC�B�CHRNK n
Y!B�DNP�ZHK¡f�B�C 3 P#P n WaY,P 3 PbZ\WielY!BFCaB�e2WaP#C\[O§bP#G�B n G�WaY,P _ K�Z\Wo[ n WaPbCHP#ZEWa[ n R,;o<LP#Z\[OG,PbZoWaY`P
CaB r [OGÁK n ZHP2WqK�f]e�BFRN[ n R�B n GÁWaY`P�K 3 Z\P#C\DFBFWH[OK n K�f]e#K _ r MQPbWaP~e�B�R�[ n R 3*4 WaY,PcebMOKNZ\^,CHP
K�f1WaY,P�v!CHZEW�Z\KNMQDFBFWH[OK n Z\Y,P#MQM¬?!W � K n P � r Y,P n K _ P n B � P#C\P�K 3 Z\P#CEDNP#G��
CHP#ebK _�3 [ n BFWH[OK n
[ n B n P2�Ve#[@WaPbGÁP#MQP#ebWHCHK n [Oe8Z\WaBFWaP~B n G®WaY,P.P³©\PbebWa[QK n KFf _ [ n [ _ B�MQM 4 Z\KNMQDFBFWHP#G®� � [OK n Z#;
:>M@WaY,K�^,RNY~WHY,P r C\KVG`^,ebWHZyK�fTWHY,P#Z\P�W � K r Y`P n K _ P n B � PbCHPiP2DV[QG,P n Wyf&C\K _ WaY`P�KNCH[QRN[ n B�M
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d [QRN^,CHP�SN;ÈÍV�c{}Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f�� �	 K n WaY`P�RNB�Z r Y!B�Z\P r K�WHP n Wa[OB�MLeb^,C\D�P#Zb; � Y`PZHY`KNC\WHP#CpBFCHCHK � [QMOMQ^,Z\WHCaBFWHP#ZTWaY`PL�³��P2�Ve#[@WlBFWH[OK n ^,Z\P#G�[ n _ KNZ\W�K�f,WHY,P r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n
Z\WH^,G,[QP#Z#? � Y`[OMOP�WHY,P�MOK n RNP#C]B�C\CHK � [ n G,[Qe�BFWHP#ZyWHY,P�CHP#ebP n WaM 4 Z\WH^,G,[OPbG m ÂòP2�Ve#[@WlBFWH[OK n ;



S"¹

P2� r P#C\[ _ P n WaZb?�WaY,P r CHK�e#P#Z\ZHPbZkR�[QD�[ n R~CH[QZHP�WHK¡WaY,P _ � P#C\Pq^ n B _�3 [ORN^,K�^,ZHM 4 [QG,P n WH[Qv!PbG
BFfºWHP#C � B�C\G,ZyWaY,C\KN^,RNY _ KVG`P#MO[ n R��Ð¹NÕV?`Í*Õ��TB n GcWa[ _ P¢��CHPbZHKNM@DNPbGcP2� r PbCH[ _ P n WHZ(�ÐÍ����¬; � Y`P
e�BFRN[ n R�f&CHB�ebWH[OK n Z�[ n �EILM � r Y,K�WaK�G,[QZHZHK�e�B�Wa[OK n B�MOZ\KcCHPbD�P�B�MQP#G®B n ^ n P¢� r PbebWaPbGÁCHPbZH^,M@W��
B�CHB r [OG~[ n ebCHP#B�ZHP�[ n e#B�RN[ n R � [QWHY�e#MQ^,Z\WHP#CLZ\[O§bP�ZH^,G`G,P n M 4 r P�BF��P#GsB�WyóJôX×�B n G¡WaY,P n
CaB r [OG,M 4 G`P#e�B 4 P#G¾WHKJ§bP#CHK+� Í · ��;¡j�KNMQDFBFWHP#G�ILM � [OK n Z�B�CHPqWHY,P8K n M 4 r CHK�G,^,e2WhKFfL�EILM �
r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n f&KNC1ó�MtBFCHRNPbC�WHY!B n S"ÓV;|: r KNZHZ\[ 3 MQPLP¢� r MtB n B�Wa[OK n f&KNC�WaY,[QZ 3 P#Y!B�D�[OKNC
3 B�Z\P#G�K n ZH[ _ ^,MtBFWH[OK n CHP#Z\^,MQWHZ][OZ
RN[@DNP n [ n ILY,B r WaPbC>�V;

��[ n P 3 PbCHRNPbC�B n G�e#K � KNCH�FP#CHZiY,B"D�PqB�MQZHK¡e#B�CHC\[OPbG�KN^`WoWa[ _ P¢��CHPbZHKNM@DNPbG r ^ _ r �
r C\K 3 P�P¢� r PbCH[ _ P n WHZcK�fk� �	 r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n [ n e#MO^`Z\WaPbCHZ'� Í*¹V?
Í�Í`?yÍNU"õxÏ*Í���; � Y`P
K"DNPbCaB�MQMoC\P#e#K"D�P#C 4 K�fiWaY,P r CHK 3 P�B 3 ZHKNC r Wa[QK n [QZ _ ^,elY _ KNC\P�CaB r [OG�WaY!B n f&K�C¡� 	 [ n
ZHK�MO^`WH[OK n f&KNC�B�MOM*WHY,PªZ\KNMQD�P n W _ KNMQP#e#^`MOP#Z�WHY!BFWpY,B"D�P 3 P#P n Z\WH^,G,[OPbGT? � [@WaY�WaY,PªP2�Ve#P r Wa[QK n
K�fªB�C\RNK n ; � Y`P8WH[ _ P�Z\e�B�MQP8f&K�C�e#K _ r MQPbWaP�B 3 ZHK�C r WH[OK n CHPbe#K"DNPbC 4 [QZ�B 3 K�^`WqS"Ó r Z�f&KNC
BJebK _ r MOP2WaP.ZHKNM@DNP n W�ZHY,PbMOM�K�f�I
­ 	 ?}­�I
j¤?1B n G¾» 	 ­�? 3 ^`WhK n WHY,P~K�CHG,PbC�K�f�¹FÓNÓ r Z
f&KNC¡B�CHRNK n ;�: n P¢� r MtB n B�Wa[OK n f&KNC.WaY,[QZ�G,[Q£¤P#C\P n ebP�[ n WaP#C _ Z¡K�fiWaY,P _ ^,elY � P#B���PbC
3 [ n G,[ n R®P n P#C\R 4 K�f>WHY,PJB�CHRNK n Z\KNMQD�P n W�Y,B�Z 3 P#P n RN[@DNP n � ÏNÏ��oB n G�[OZ8G,[QZHeb^,ZHZ\P#GË[ n
ILY!B r WaP#C · ; � Y,P _ KNZEWªG`CaB _ BFWa[QeyCHPbZH^,M@W�K�f�WHY,P r ^ _ r � r C\K 3 P�P¢� r PbCH[ _ P n WHZªY!BFZ 3 P#P n
WaY`PqK 3 ZHPbC\DFBFWH[OK n K�fLB r P#B���BFWh¹ r Zi[ n WaY,P8B 3 ZHKNC r Wa[QK n CHP#ebK"DNP#C 4 ? � Y,[OelY®Y!B�Z 3 P#P n
BFW\WaCH[ 3 ^`WHP#G¥WaK®e#KNY,PbCHP n W¡CHPbe#K _�3 [ n BFWH[OK n K n WaY`PJñüZ\WaBFWaP¾��Z\P#P d [OR,;yS�;ÈÍ*��� Ï,SN?}Ïx¹,�¬;
� Y,[QZ 3 ^ _ r B r,r P�B�C\Z�B�W�Z\[ _ [OMtBFCoWa[ _ PbZ�[ n I
­ 	 ?|­�I
j-� Ïx×���?|B n GÁ» 	 ­.�ÐÍN×��¬? 3 ^`Wh[OZ
B 3 Z\P n W.[ n B�C\RNK n � Ï*Í���;Á<LB�C 3 BFCaB�B n G�ebK � KNC\��PbCHZ/�ÐÍNÓV?pÏ · õ*Ï*���yY,B"D�P�B�MOZ\K�K 3 ZHPbC\D�P#G
WaY`[OZ r Y,P n K _ P n K n K n WaY`P�ZHB _ P�¹ r Z�[ n WHP#CED�BFM,[ n ZHK�MO^`WH[OK n ?NB n G.Y!B�DNP�ZH^ r,r KNCEWaP#G8WaY`P
B�Z\ZH[OR n _ P n W1KFf,CHPbe#K _�3 [ n B�Wa[OK n [ n WHY,P�P2�Ve#[@WaPbG�Z\WaBFWaP�^,ZH[ n R m Â r CHK 3 P _ P#B�ZH^`CHP _ P n WHZ
� ÍNÓ���; � Y`Pkf�B�e2W
WaY!B�W�WHY,P 3 ^ _ r G`[OZaB r,r P#B�CHZ][ n WHY,P m Â r C\K 3 PkB 3 ZHKNC r Wa[QK n ZH^,RNR�P#Z\WHZ
WaY,BFWhWHY,P 3 ^ _ r G,K�P#Z n K�WhB�C\[OZHP8f&CHK _ r CHK 3 P~B 3 Z\KNC r WH[OK n®n P#B�CkWHY,P 3 K�W\WaK _ KFfLWaY`P
RNC\KN^ n G±Z\WaBFWaP � P#MQM¬; z P#Z r [QWaP�WHY,[OZsBFG,G,[QWH[OK n B�MoP2D�[OG,P n e#PF?>WaY,P�BFZHZH[QR n _ P n WsK�f�WaY`P
3 ^ _ r WHKJebKNY,PbCHP n W�CHP#ebK _�3 [ n BFWH[OK n [ n B n P2�Ve#[@WaP#G¾Z\WlB�WaP.CHP _ B�[ n Z�^ n,r C\K�D�P n RN[@DNP n



S�Í

WaY`P�WaC\P _ P n G,K�^,Z�^ n ebP#CEWlB�[ n WH[OPbZ�[ n WHY,P�Z r PbebWaC\KNZHebK r 4 K�f�ZHK�MQDFBFWaPbG�� �	 BFW>MOK n R 3 K n G
MOP n R�WHY,ZªK�CL[ n P2�Veb[QWaPbG�Z\WaBFWaPbZ#;�<yB n [ n P2WyBFM¬;xY!B�DNP>B�MOZ\K�K 3 Z\P#CEDNP#GsebKNY,P#C\P n WLD�[ 3 CaBFWH[OK n
K�f1� �	 [ n [QWaZ
R�CHKN^ n G�PbMOPbebWaC\K n [QeiZ\WlB�WaPif&KNMOMQK � [ n R r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f1� �é � Ï*U"õV×�Í���;

: _ P2WaY,K�Gsf&KNC
Z\WH^,G 4 [ n R r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n [ n [OK n [Oe�ebMO^,ZEWaP#C\Zo^`ZH[ n R.f&P _ �
WaK�ZHP#ebK n G r Y,K�WHKVPbMOP#e2WaC\K n Z r PbebWHCHKNZ\e#K r 4 � d {�¨�j,��Y!B�ZkCHPbe#P n WHM 4�3 P#P n G,P2DNP#MQK r P#G 3*4
»oPb^ _ B�CH��B n GÁe#K � KNCH�FP#CHZ0� ÍN�`?1×FÏ��¬; � Y,[QZhWHP#elY n [Qwx^,P¡^,Z\P#ZqB r CHK 3 P.WaY!BFWhG,P2WlB�elY,PbZ
WaY`PyP2�Ve#PbZHZ�P#MQP#e2WaCHK n f&CHK _ WaY`P r Y,K�WHKVP¢�Ve#[QWHP#GqebMO^,ZEWaP#Cb;p< 4h_ P�B�Z\^,CH[ n R>WaY`Py�x[ n P2Wa[OeªP n �
P#C\R 4 K�fTWHY,PoG`PbWlBFelY,P#GcPbMOP#e2WaC\K n Z#?`»oPb^ _ BFCH�8B n G~e#K � KNCH�FP#CHZ
G`PbWaPbC _ [ n P]WaY`P>P#MQP#e2WaCHK n
BF¼ n [@W 4 K�f
WHY,P¡WHCaB n Z\[OP n W�Z r P#eb[OP#Zb? � Y,[OelY�[QZ�ZHP n ZH[@Wa[@DNP 3 K�WaY¾WHK�elY,P _ [Qe�B�M 3 K n G,[ n R
[ n WHP#CaBFebWa[QK n Z � [QWaY`[ n WHY,P�ZHK�MO^`WHPqB n G�WHKc[ n WaPbCaB�e2Wa[OK n Z 3 PbW � P#P n WHY,P�ZHK�MO^`WHPqB n G�Z\KNM@�
DNP n W�; d {�¨�j�P¢� r PbCH[ _ P n WHZkK n � �	 :oCHì�Y!B�DNP.elY!B�CHB�ebWHP#C\[O§#PbG®WHY,PqG 4 n B _ [OebZiK�fªG,[OC\P#ebW
G,[QZHZHK�e#[OBFWa[QK n ? � Y,[OMQPLWaY`PyZ r P#e2WaCaB�f&C\K _ � �	 :>C 	�í r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n G,[QCHPbebWaM 4 WaCaBFel�hWaY`P
G 4 n B _ [OebZiK�f�P#MQP#ebWHCHK n [Oe8B n G�D�[ 3 CaBFWH[OK n BFM1C\P#MtB��,B�Wa[OK n ; � Y,P8� �	 :oC 	�í _ P#B�ZH^`CHP _ P n WHZ
e#K n v!C _ P#G¥WaY`P���[ n P 3 P#CHR�P#CqRNC\KN^ rT½ Z~K 3 ZHPbC\DFBFWa[QK n K�f�MQK n RF�¦MO[@DNP#G¾CHP#ebK _�3 [ n BFWH[OK n [ n
B n P2�Ve#[@WaPbG¾P#MQP#e2WaCHK n [Oe8Z\WaBFWaPF; � Y,P _ KNZ\WkCHPbe#P n W d {�¨�j®Z\WH^,G,[QP#ZkK n � �	 �¬I
­ 	 �³«1�Ð×N×��
G,P _ K n Z\WaCHBFWaP�WHY,P�[ _ r K�C\WlB n e#P�KFfhelY,B�CHRNP� !K � [ n WaY`P®G`[OZHZ\KVeb[tBFWH[OK n K�f�C\P#MOBFWa[@DNP#M 4
Z _ B�MQM|e#MQ^,Z\WHP#C\Z.��ó¥ôæÏx�¢? � Y,P#C\P8WHY,P8CHPbZH^,M@WaZiK�f�WaY,[QZ>WaY`P#ZH[QZ~��ZHPbP~ILY!B r WHP#ChÕN�>[ _ r M 4
WaY,BFWpWaY`P
elY!B�CHR�P�MQKVe#B�MO[Q§#PbZ1K n WHK�WHY,P
MOPbZHZ}Z\KNMQDFBFWHP#Gq[OK�G,[ n PyBFWHK _ ? 3 ^`W�� � [QZ r CHP2DNP n WHP#G
f&CHK _ P#Z\e�B r [ n R 3x4 [@WaZiZEWaCHK n R�B�WHWaCHB�ebWH[OK n WHK�WHY,P8ZHKNM@DNP n W#;�¨pD�[OG,P n e#P8f&KNCiWaY,PqWHCaB n �
ZH[QP n W�f&KNC _ BFWH[OK n K�fTBkMQP#Z\Z�Z\KNMQDFBFWHP#G.� � [QK n ? � Y,[QelY~[QZ�Z\^ 3 Z\P#wx^,P n WHM 4 e�B r WH^,CHPbG 3*4 WaY`P
ZHK�MQDNP n W�? � B�ZoZHPbP n [ n WHY,P�Z r PbebWaCHB�M�PbDNK�MO^`WH[OK n ;ª� n � �	 ��I
­ 	 �lè�ì>WHY,PhZ r PbebWHCaB¡C\PbDNP#B�MOPbG
Wa[ _ P¡ZHe�BFMOP#Zqf&KNChWaCaB n ZH[QP n W.� � f&K�C _ BFWa[QK n f&KNMQMOK � [ n R�G,[OZ\ZHK�e#[tB�Wa[OK n ?}B n G¥f&KNCqC\P#e#K _ �
3 [ n BFWa[QK n B n G®D�[ 3 CaBFWH[OK n BFM|CHPbMtB��`BFWH[OK n ;�� n B�G,G,[@Wa[QK n WaY,PbCHP � B�Z�ZHK _ P8PbD�[OG,P n e#Pqf&KNC
WaCHB n Z\[OP n W
C\P#ebK _�3 [ n BFWa[QK n K n WaY,P>ñÙZ\WaBFWaP>K n Bq¹"õ�Ï r ZLWa[ _ P�ZHe#B�MOPF? 3 ^VW]B�G,Pbv n [QWH[QDNP
B�Z\ZH[OR n _ P n W]e#KN^,MQG n K�W 3 P _ B�G,PF;

��[ n P 3 PbCHRNPbC�B n G�ebK � KNC\��PbCHZ|Y,B"D�PyB�MQZHK]CHPbe#P n WHM 4 Z\WH^,G,[QP#G r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n
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K�f�� �	 [ n WaY,P m Â2� Í�Ï���? � Y,PbCHP�WHY,P�P2�Veb[QWaPbG�Z\WlB�WaP�ebKNCHC\P#MtB�WaP#Z�WaKc� � Þ � ß ?�Z r [ n ��KNC 3 [QW
P2�Veb[QWaPbGc[OK�G,[ n P��&ZHP#P d [OR,;(SN;=Í*�¢;}: n [ n WHP#C\P#Z\WH[ n R�CHP#Z\^,MQWLK�f�WaY`P#ZHPiP¢� r PbCH[ _ P n WHZy[OZ�WaY!BFW
B8CHP#MOBFWa[@DNPbM 4 Z _ BFMOM n ^ _�3 P#C�K�fpZ\KNMQD�P n W _ KNMQP#eb^,MOPbZ#?!MOPbZHZ
WaY,B n Bqf&^,MOM�Z\KNMQDFBFWH[OK n Z\Y,P#MQM¬?
[OZ]B 3 MOP�WHK~e#B�RNPiWaY,[QZ
Y,[OR�Y,M 4 P2�Ve#[@WaP#G�Z\WaBFWaPhB n Gs[ n G,^,ebPhPbMOP#e2WaC\K n [OeiC\P#MOB��`BFWa[QK n G,K � n
WaK�WHY,PqRNC\KN^ n G�PbMOP#e2WaC\K n [Oe�Z\WlB�WaPqK�f�� �	 ; � Y,[OZi[QZ�BcMtBFCHRNPhZHKNM@DNP n W�P2£�PbebW�?�R�[QDNP n WaY!BFW
WaY`P.Z r [ n ��KNC 3 [QWiZ r MO[@WHWH[ n R�KFfyBFWHK _ [Oe�[QKVG`[ n P�[QZ�B 3 KN^`W8S8PbÂ�;��¦Wh[QZ�B�MOZ\KsBcZH^,C r CH[QZH[ n R
CHPbZH^,M@W�e#K n ZH[OG`P#CH[ n RiWaY!B�W�e#KNMQMO[OZ\[OK n B�MxG,P�B�e2Wa[@D�B�Wa[OK n K�f�� ß [OZpD�P#C 4 [ n P2¼~eb[OP n W�[ n WaY,P]R*B�Z
r Y!BFZHP��Ð× · ��; � Y,P _ K�G,P#M�G,PbZHebCH[ 3 P#G�[ n WHY,[OZ�WaY,PbZH[OZ�B�MOZ\K r C\P#G,[QebWaZ�WaY,[QZ>C\P#MtB��,B�Wa[OK n [ n
I
­ 	 e#MQ^,Z\WHP#CHZq� � Y,[QelY�Y!B�Z 4 PbW n KFW 3 P#P n P¢� r PbCH[ _ P n WaB�MOM 4 K 3 ZHPbC\D�P#G(��B n G�[ n G`[Oe�B�WaP#Z
WaY,BFW]Z\WaBFWaP¢��G,P r P n G,P n W>elY!B�CHR�P� ,K � [OZyWHY,P���P 4 WHK.WHY,P _ PbelY!B n [QZ _ �=×NÕ,�¬;
ý 9!3 4 ��6 ) �&%  � � � ���(' %�� � %!��� ��� ´ ��� � ��� ���! "��� � ���b��$ ��%  � � �

:>ZpWHY,P r C\K 3 MQP _ Z � [QWHY�[ n WHP#C r CHPbWH[ n R�WHY,PyP#B�CHM 4 � 	 P¢� r P#C\[ _ P n WaZ|[ n Z\KNMO^`WH[OK n
r KN[ n WaPbGsKN^`W�?`^ n G,PbCHZ\WaB n G,[ n R.P2� r PbCH[ _ P n WaB�MTZEWa^,G,[QP#Z]K�f r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n CHP#wx^,[QCHPbZ
WaY`P#KNC\PbWa[Qe�B�M _ K�G,P#MQ[ n R`; � Y`[OZ�[OZ r P#C\Y!B r Z�PbD�P n _ KNC\PyWaCH^`Pyf&KNCpWaY,P]G,[QY!B�MQ[OG,P
B n [OK n P¢�x�
r P#CH[ _ P n WaZ � Y,PbCHPiWaY,PiZ\KNMO^VWaP2�¦ZHKNM@DNP n W][ n WaP#CHB�ebWH[OK n Z
B�CHP _ ^,elYsZ\WaC\K n RNPbC�B n GcRNC\P�BFWHM 4
B�M@WaP#C}WHY,PoPbMOPbebWaC\K n [QeoZEWaCH^`ebWa^`CHP>KFf�WaY`P>G,[QZHZHK�e#[OBFWa[ n R _ K�MOP#eb^,MOPF;|<ªP#e�BF^,ZHP�KFf�WaY`P>MtBFCHRNP
G,[@£�PbCHP n e#P#Z 3 P2W � PbP n WHY,P n P#^`WHCaB�MoB n G¯[OK n [QecZ 4 Z\WHP _ Z#?
[ n WH^,[QWH[OK n G,P2DNPbMOK r P#G�f&C\K _
P2� r P#C\[ _ P n WaZ.K n � 	 e#B n 3 P _ [QZHMOP#B�G,[ n R,?�B�Z � P � [OMQMyZHPbP 3 P#MQK � ;�¨|� r PbCH[QP n ebPJY!BFZ
ZHY`K � n WaY,BFW _ K�MOP#eb^,MtBFC _ KVG`P#MO[ n R�[QZyK n PiK�f�WHY,P 3 PbZ\W _ PbWaY`KVG,Z]B�DFB�[QMtB 3 MQP�f&K�C
G,PbD�P#M@�
K r [ n R�B n ^ n G,P#C\Z\WaB n G,[ n R>K�f r CHP2D�[OKN^,Z\M 4 ^ n P2� r MQKNCHPbG�G 4 n B _ [OebZ#;1: n B�e#eb^,CaBFWHP _ K�G,P#M
B�MQZHKsB�MQMOK � Z�Z\WH^,G 4 K�f�WHY,P8Z 4 Z\WHP _ Zh[ n � B 4 ZkWHY!BFW�e#B n,n K�W 3 P8P2� r MQKNCHPbG®G`[OCHPbebWHM 4�3*4
P2� r P#C\[ _ P n WaZb;

� Y,P�v,CHZ\W¡ZH[ _ ^,MtB�Wa[OK n Z8K�f�G,[OY,B�MO[QG,PsB n [QK n�r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n � P#C\P r P#CE�
f&KNC _ PbG 3*4 : _ B�C¡B n G±{�P#CHPbCaB`? � Y,K�P¢�,B _ [ n P#GË<ªC �	 G,[QZHZHK�e#[OBFWa[QK n [ n B�C\RNK n B n G
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I
­ 	 e#MQ^,Z\WHP#C\Z#; mon Wa[QM}DNP#C 4 C\P#ebP n WaM 4 ?|WHY,P#Z\P � P#CHP~WaY,P.K n M 4 Z\Wa^`G,[OPbZhWaKJP2�`B _ [ n P.[ n
G,P2WlB�[QMTWaY,P r CHK�e#PbZHZ\P#Z�K�f|G,[OZ\ZHK�e#[OBFWa[QK n B n GJCHP#ebK _�3 [ n BFWH[OK n65 _ KNZEWoZ\^ 3 Z\P#wx^,P n WiZEWa^,G��
[OPbZ�Y!B�DNP�f&K�e#^`ZHP#G�P¢�`ebMO^,Z\[QD�P#M 4 K n WHY,P�G 4 n B _ [OebZ�K�f�D�[ 3 CHBFWa[QK n B�M�C\P#MtB��,B�Wa[OK n ;�: _ B�C
B n Gs{�P#C\P#CaB _ KVG,PbMOPbG�elY!B�C\RNP� !K � 3*4 B�ZHZ\[OR n [ n RqB r B�CEWa[OB�M¤elY,B�CHRNP�WHKqP�B�elY 3 C\K _ [ n P
BFWHK _ WaY!BFWªDFB�CH[QP#GcB�ZLBhf&^ n e2Wa[QK n K�f�WHY,P 3 K n G�MQP n R�WHYT�}B�ZªWaY,P _ KNMQP#e#^`MOP]G,[OZ\ZHK�e#[OBFWaPbG
WaY`P~elY!BFCHRNP~K n K n P¡BFWHK _ G,Pbe�B 4 PbGÁWaKJ§#P#C\K � Y,[QMOPqWaY`P~elY!BFCHRNP~K n WHY,P~KFWaY,PbC�BFWHK _
[ n e#CHP#B�ZHPbG~WHK�7kSN; � Y,PbCHP � B�ZLB n B _�3 [OR�^,[QW 4 [ n WHY,P _ K�G,P#M![ n G`P#e#[QG,[ n R � Y,[QelY�BFWHK _
WaY`PhelY!BFCHRNPkZHY,K�^,MOG�MOK�e�B�MQ[O§bP�K n WaK,;ª: _ B�C]B n G�{1PbCHP#CHB~[QG,P n Wa[@v!P#GsW � K¡e�BFZHP#Zb�yK n Pk[ n
� Y,[QelY�WaY,PhelY!B�C\RNP�MOK�e�BFMO[O§bP#GsK n WaK~WaY,P _ KNC\PhZ\KNMQDFBFWHP#G�BFWaK _ ? � Y,[OelY�[ n Z\^ 3 ZHPbwx^,P n W

� KNCH�0�Ð×����(Y!BFZ 3 P#P n e�BFMOMOPbG�¿ n KNC _ B�MQÀ�elY!B�C\RNP�Z � [QWHelY,[ n R,?�B n G�B n K�WaY`P#C�[ n � Y,[OelY8WaY`P
elY!B�C\RNPyMQKVe#B�MO[Q§#P#GhK n WaY`PyMOPbZHZ}ZHK�MQDFBFWaPbGqBFWHK _ þ � Y,[OelY�Y!B�Z 3 P#P n e#B�MOMQP#G�¿\B n K _ B�MOK�^,ZHÀ
elY!B�C\RNPqZ � [@WaelY,[ n R,; � Y,P 4 f&KN^ n G�WaY!BFW>WaY,PqG,[QZHZ\KVeb[tBFWH[OK n G 4 n B _ [Qe#Z�B n G�WHY,Pqe�BFRN[ n R
f&CaBFebWa[QK n ? r BFC\Wa[Qe#^,MOB�Cyf&KNC�e#MQ^,Z\WHP#CHZ � [QWHY�K n M 4 B 3 KN^`WoY!B�M@f}B8ZHKNM@DFBFWa[QK n ZHY,PbMOM¬?(G,[@£�PbCHPbG
RNC\P�BFWHM 4 f&KNC>WHY,P�W � K�elY,B�CHRNP�Z � [QWHelY,[ n Rce�B�Z\P#Z#; � Y,P 4 B�MOZ\K¡f&KN^ n G�WaY!BFW>WaY,P�G 4 n B _ �
[OebZ � PbCHP8wx^,[QWHPqZHP n ZH[@Wa[QD�P�WaKcWaY`PqelY,KN[OebP8K�f�Z � [QWHelY,[ n Rsf&^ n ebWH[OK n ? � Y,[OelY � BFZ r [Oel��PbG
ZHK _ P � Y!BFWhB�C 3 [QWaCHB�CH[QM 4J3 Pbe�B�^`ZHP~WHY,P 4 Y,B�G n KJG,[QCHPbebWh� n K � MQP#G,R�P~K�fªWaY,P8PbMOP#e2WaC\K n [Oe
Z\WHCH^,e2Wa^,C\P
K�f(WaY,PLG,[OZ\ZHK�e#[tB�Wa[ n R _ KNMOPbe#^,MQP�; � Y,P _ B"©\KNC1MQ[ _ [QWaBFWa[QK n K�f!WaY,Pb[OC _ K�G,P#M � BFZ
WaY,BFW 3 Pbe�B�^,Z\P¡WaY`P~elY!BFCHRNP.Z � [@WaelY,[ n R�G,P r P n G,PbGÁK n M 4 K n WHY,P.ZHKNMQ^`WaP 3 K n G¾MQP n RFWaYT?
WaY`P>ZHK�MQDNP n WyY!B�G n K�G`[OCHPbebWªPb£¤P#e2WyK n WaY,PoZHKNMQ^`WaP�P#MQP#ebWHCHK n [Oe]Z\WHCH^,e2Wa^,C\P¢þ±[@WLebKN^,MQG n K�W
r KNMtB�C\[O§bP>WaY,P�G,[QZHZ\KVeb[tBFWH[ n RqB n [OK n ;

z P#Z r [QWHPhWHY,P�MQ[ _ [QWlB�Wa[OK n ZyK�fpWHY,P _ K�G,P#M�?(WHY,P�P#B�CHM 4 Z\Wa^`G,[OPbZ 3*4 : _ BFC>B n G
{1PbCHPbCaB¯Y,B"D�P _ B�G,P�ZHP2DNPbCaB�Mk[ _ r K�C\WlB n W�e#K n WaC\[ 3 ^VWa[OK n ZcWaK�KN^,Cs^ n G,PbCHZEWlB n G`[ n R¯K�f
r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n G 4 n B _ [OebZ#; d [OCHZEW�?�WHY,P 4 ZHY,K � P#G�WHY,P8[ _ r K�C\WlB n e#PhK�fLZEWaC\^,ebWH^,CaB�M
e�BFRN[ n R`?�[ n � Y,[OelY8BFWHK _ Z|KNC _ KNMQP#e#^`MOP#Z|BFW|WHY,P8¿\e#B r À r KNZH[@Wa[QK n Z#?F[¬;ÐP�;FB�MOK n R>WaY`PyZHKNMQ^`WaP
3 K n G�B��V[OZb?!B�ebW�BFZ]B r B�C\WH[Oe#^`MtB�C\M 4 Pb¼.e#[QP n W�e�B�R�[ n R _ P#elY!B n [OZ _ ;�j�P#e#K n GT?(B n G _ KNCHP
[ _ r KNC\WaB n WaM 4 ?�WaY`P 4 [OG`P n Wa[@v!P#G�WaY,P8[ _ r KNC\WaB n WiCHK�MOPqK�fLelY!B�CHR�P8 ,K � [ n G,PbWHP#C _ [ n [ n R
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WaY`P�G 4 n B _ [OebZ>K�fpG,[OZ\ZHK�e#[tB�Wa[OK n B n G�e�B�R�[ n R,; � Y,Pb[OC>Z\^,RNRNPbZ\WH[OK n Z�f&KNC�[ _ r CHK"D�[ n R8WaY`P
_ KVG,PbM,f&KNC}WaY,P>B n [QK n P#MOPbebWHCHK n [QeoZEWaC\^,ebWH^,CHP 3x4 [ n e#K�C r KNCaBFWH[ n RkB 3 [ n [@Wa[QKie�B�MQe#^,MOBFWa[QK n Z
B n G®B _ K�CHP�Z\K r Y,[QZ\Wa[Qe�BFWHP#G�elY!B�C\RNP8G,[OZEWaC\[ 3 ^`WH[OK n R�CHP�B�WaM 4 [ n  ,^,P n ebP#G�WaY,P8ebKN^,CHZ\P8K�f
WaY`P � K�CH��C\P r KNC\WHP#G�[ n WaY`[OZ>WHY,P#Z\[OZ#; d [ n B�MQM 4 ?(WHY,P 4 CHPbe#KNR n [O§bP#G�WaY`P r K�ZHZH[ 3 MOPh[ _ r K�CE�
WlB n e#P~K�f]P2��WaP n G,PbG n K n B�G,[OB 3 BFWH[Oe8e#K�^ r MO[ n RJB n GÁZ\^,RNRNPbZ\WaPbG¥^,ZH[ n R�B�Z\P _ [OebMtB�Z\ZH[Oe#B�M
_ KVG,PbMoWHK¥WHCHP#BFW�WaY`P n K n B�G,[OB 3 BFWH[OeJG 4 n B _ [Oe#Zb?>B n K�WaY`P#CcP#Z\ZHP n WH[tB�M�f&P#BFWa^`CHP�K�f�WaY`P
_ KVG,PbM�B�G,K r WaP#GJ[ n WaY`[OZ]WaY,PbZH[OZb; z PbZ r [@WaP�WaY,Pb[OC _ B n 4 [ n Z\[ORNY*WaZ][ n WHK.WHY,P r CHK 3 MOP _ K�f
_ KVG,PbMO[ n R¡B n [OK n�r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n ?(: _ B�C>B n G�{�P#CHPbCaB _�4 Z\WHP#C\[OKN^,Z\M 4 R*B�DNPq^ r K n
WaY`P r CHK 3 MOP _ ?pMQP�B�D�[ n R�f&^`Wa^`CHP _ KVG`P#MO[ n RJWHK�K�WHY,P#C\Z _ K�CHP¡ebMOKNZ\P#M 4 B�Z\ZHK�e#[OBFWaPbG � [QWHY
WaY`PkP¢� r PbCH[ _ P n WHZ#;

{}[Oel�x[ n R.^ r � Y`P#CHP�: _ B�CyB n G�{1PbCHP#CHB.MQPbfºW
KF£|?!{1B r B n [O��K�MtB�Z]B n G�ebK � KNC\�N�
P#C\Z8� Ïx¹V?u×F�`?u×�U���G,P2DNPbMOK r P#G�B _ KNCHPiP¢�VWHP n Z\[QD�P _ K�G,PbMTf&KNCyWaY,P r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n K�f
� �	 ��I
­ 	 ��«�e#MQ^,Z\WHP#C\Z#; � Y,P#[QC _ B�©\K�C�[ _ r CHK"D�P _ P n W8WaK�WaY,P r C\PbD�[OK�^,Z _ K�G,P#M � B�ZqWHK
B�MQMOK � WHY,P>Z\KNMO^`WHP>PbMOP#e2WaC\K n [Oe�Z\WHCH^,e2Wa^,C\P>WaK�CHP#Z r K n G�G,[QCHP#e2WaM 4 WaK�WHY,P>Z\KNMQD�P n WyWaY`CHKN^,R�Y
BcW � KF�¦G,[ _ P n ZH[OK n B�MpelY!BFCHRNP¢��Z � [@WaelY,[ n RJf&^ n ebWH[OK n ; � Y,[QZ � B�Z _ K�WH[QDFBFWHP#G�[ n®r B�CEW 3*4
WaY`P#[OC�v n G`[ n R�WaY!B�WªWHY,P>Z\[ _ r MOP 3 K n GV�¦MOP n R�WaY���G,P r P n G,P n WLelY!B�CHR�P2��Z � [QWHelY,[ n Rkf&^ n e2Wa[OK n
^,Z\P#G�[ nsr CHP2DV[QKN^,Z]Z\WH^,G,[QP#Z r CHP2DNP n WHP#G�WHY,Pk� �	 f&C\K _ C\P#e#K _�3 [ n [ n R,?`B.C\P#Z\^,MQW
WHY!BFW � BFZ
e#MQP�B�C\M 4 ^ n,r Y 4 Z\[Oe�BFM¬;�� n WaY`P�Z r [QCH[@W¡K�f�PbMOPbebWaC\K n WaCHB n ZEf&P#C¡WHY,P#KNC 4 ?
WaY`P 4 G`Pbv n PbG0B
K n P¢��G,[ _ P n ZH[QK n B�M>¿\Z\KNMQD�P n Wke#K�KNCHG,[ n BFWHP#ÀsB n G�^,Z\P#G¾B 3 [ n [@Wa[OK~e�B�MQe#^,MOBFWa[QK n ZoK�fL� �	 [ n
B�^ n [Qf&K�C _ PbMOP#e2WaC\[Oecv!P#MQG¯WHK®v,W.WaY`PJelY!BFCHRNP¢��Z � [@WaelY,[ n R�f&^ n ebWH[OK n B�Z~B�f&^ n ebWa[QK n K�f
WaY`P 3 K n GËMOP n R�WaY±B n G°WaY,P�Z\KNMQD�P n Wse#K�KNCHG`[ n BFWHP�; <LPbe�B�^`ZHP�K�f�WaY,P�ebK _ r MOP¢�`[@W 4 K�f
WaY`P�P2�Ve#[@WaPbG®ZEWlBFWHP�P#MQP#e2WaCHK n [OehZ\WaC\^,ebWH^,CHPF?TWaY,P 4 G`P#e#[QG,P#G�K n M 4 WaK _ K�G,P#M�WaY,P�R�CHKN^ n G
P#MQP#e2WaCHK n [Oe�Z\WaBFWaPJ[ n WaY,[QZ � B 4 B n G¯f&K�e#^,Z~K n ZEWa^,G 4 [ n R¾WaY`P�Pb£¤P#e2W�K�f�elY!B�CHR�PJ !K �
K n DV[ 3 CaB�Wa[OK n B�M�CHPbMtB��`BFWH[OK n ;�jV[ _ ^`MtBFWH[OK n Z
KFfpWaY,PhP2�Ve#[@WaPbG�Z\WaBFWaPhG 4 n B _ [Oe#Zo^,ZHPbG�WaY`P
RNC\KN^ n G�ZEWlBFWHP�elY!BFCHRNPhZ � [QWHelY,[ n R¡f&^ n e2Wa[OK n B n G � PbCHP�[ n WHP n G`P#G�K n M 4 B�Z�B _ P#B n ZoK�f
r C\P r B�C\[ n R.B n [ n [QWa[OB�M�P n ZHP _�3 MQPhB�W�WHY,PiWaK r K�f1WaY,P�RNC\KN^ n G�Z\WaBFWaP � PbMOMTf&KNC _ K�G,P#MQ[ n R
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WaY`PLZH^ 3 ZHPbw�^`P n W�DV[ 3 CaB�Wa[OK n B�M*CHPbMtB��`BFWH[OK n ; � Y`P#[OC�v n G,[ n RNZb?�ZH^ r,r K�C\WaPbG 3*4 Z\^ 3 ZHPbwx^,P n W
_ KVG,PbMO[ n R8K�f�� �	 D�[ 3 CHBFWa[QK n B�M�C\P#MOB��`BFWa[QK n 3*4 <LP n ©HB _ [ n P2WiB�M�;([ n�r KNMOB�CoMQ[Owx^,[QG,Z�� · Ó��¬?
� P#CHPsWaY,BFW.elY!B�CHR�P� !K � MOP�BFG,ZqWaK�DNP#C 4 CaB r [OG�D�[ 3 CHBFWa[QK n B�MyP n P#C\R 4 WaCHB n ZEf&P#C8[ n WaY`P
^ r,r P#C r KNC\WH[OK n K�f1WHY,P�RNCHK�^ n GsZ\WaBFWaP � P#MOMTB n GsWaY!BFW
WHY,PiK"DNPbCaB�MQM�CaBFWHPiK�f�DV[ 3 CaB�Wa[OK n B�M
CHPbMtB��`BFWH[OK n � B�ZhD�P#C 4 f�B�Z\W#?|K n WaY,P~KNCHG`P#C�KFfiS r Z�� Ïx¹�?|×F���¬;Jgi[QD�P n WHY!BFWkWaY,P~K�D�P#C³�
B�MQM�CHBFWaPkf&KNC]WaY,PqB 3 ZHKNC r Wa[QK n C\P#ebK�D�P#C 4 � B�Z�K n WHY,P�K�CHG,PbC>K�f]S"Ó r Z#?uWaY,P 4 Z\^,RNRNPbZ\WHP#G
WaY,BFW�WaY,P.CHPbe#K _�3 [ n BFWH[OK n WH[ _ P#Z�[ n � �	 � PbCHP.ZH^ 3 ZEWlB n WH[tB�MQM 4 MQK n RNPbCiWaY!B n WaY`P.D�[ 3 CaB��
Wa[QK n B�MxC\P#MtB��,B�Wa[OK n þ0B]CHP2DNP#C\ZaB�M`K�f,WaY`P 3 PbY!B�D�[OKNC1[ n WHY,Py� 	 Z 4 Z\WaP _ ? � Y`P#CHPªDV[ 3 CaB�Wa[OK n B�M
CHPbMtB��`BFWH[OK n � B�Z�B�M � B 4 Z�WHY,P�CaBFWHP2�¦MO[ _ [QWH[ n R�ZEWaP r ;

: n BFMQWaPbC n B�Wa[QD�P r KN[ n W�K�fqD�[OP � Y!BFZ 3 PbP n�r C\P#Z\P n WaPbG 3*4 <LB�C 3 BFCaB°B n G
e#K � KNCH�FP#C\Z#? � Y,K¥Y!B�D�P _ K�G,P#MQP#G°� �	 D�[ 3 CHBFWa[QK n B�M]C\P#MtB��,B�Wa[OK n [ n Z\KNMO^`WH[OK n B n G°WaY`P
CHPbZH^,M@Wa[ n R r ^ _ r � r C\K 3 P~Z r PbebWaCHB9� ÍNÓ���; � Y,P 4 Y!B�DNP¡Z\^,RNRNPbZ\WHP#G¾WHY!BFW 3 Pbe�B�^`ZHP¡KFfLWaY`P
d CaB n el�*�³ILK n G,K n f�BFebWaK�CHZqK n M 4 WHY,PcMOK � P#ZEWqf&P � DV[ 3 CaB�Wa[OK n B�M�Z\WlB�WaP#Z _ B��FPcZH^ 3 ZEWlB n �
Wa[OB�MTebK n WaCH[ 3 ^`WH[OK n ZyWHK.WHY,PkB 3 Z\KNC r WH[OK n C\P#e#K"D�P#C 4 ? � Y`[OelY�[QZyWaYx^,Z r CH[ _ BFCH[OM 4 ZHP n ZH[QWH[QD�P
WaKJDV[ 3 CaB�Wa[OK n B�M�CHPbMtB��`BFWH[OK n BFW�WHY,P 3 K�WHWHK _ K�f
WaY`P�� �	 � PbMOM�; � Y,[QZ�P2� r MOB n BFWH[OK n CHP2�
wx^,[OC\P#Z}WaY,BFW�WaY,P
D�[ 3 CHBFWa[QK n B�M`CHP#MOB��`BFWa[QK n [OZ�Y,[QRNY,M 4 n K n P2� r K n P n WH[tB�MuB n G r C\KVebP#P#G`ZLBFW
B _ ^`elY�f�B�Z\WHP#C�CHBFWaP�BFW�Y`[ORNY�DV[ 3 CaB�Wa[OK n B�M�P n P#CHR�[OP#Zb? � Y,[QelY�[OZoe#K n Z\[OZEWaP n W � [@WaY 3 K�WHY
WaY`Ph{1B r B n [O��K�MtB�Z(� Ïx¹V?(×F����B n G�<LP n ©HB _ [ n � · Ó���ZEWa^,G`[OP#Zb; � Y,P#[QC _ K�G,P#M�B�MOZ\K~BFZHZH^ _ PbZ
WaY,BFW}WaY,P
C\P#ebK _�3 [ n BFWa[QK n G 4 n B _ [OebZ�B n G8[ n [QWa[OB�MxZ\WHP r Z�K�fuDV[ 3 CaB�Wa[OK n B�M�CHP#MOB��`BFWa[QK n �&^ r
WaKk×FÓ
)òK�f(WHY,PyWaK�WaB�MVD�[ 3 CaBFWH[OK n B�MVP n P#C\R 4 �|KVebe#^,C}K n B>WH[ _ PLZ\e�B�MQP
K�fuMOP#Z\ZpWaY!B n Í�ÓNÓof&Z#;
� Y,PªG,[Q£¤P#C\P n ebP#Z|[ n WHY,P�CHP#ebK _�3 [ n BFWH[OK n G 4 n B _ [OebZ r CHK r KNZHPbG�f&KNC�WaY`PªMQ[Owx^,[OGkB n G�e#MQ^,ZE�
WaPbCyZ\WH^,G,[QP#Z r KNZHZ\[ 3 M 4 CHPb ,P#ebWLWaY,P�G`[Q£¤P#CHP n e#PbZ
[ n G 4 n B _ [Oe#Z 3 P2W � PbP n WaY,PoW � K _ P#G,[OB`?
MO[Q��PbM 4 B�CHPbZH^,M@W
K�f�WaY,P _ ^,elYsRNCHP#BFWaPbCyG,P n ZH[@W 4 [ n WaY,PiMQ[Owx^,[OG�;}jVK�f�B�Cb?`Y,K � PbD�P#C#?!WHY,P#C\P
Y!B�DNP 3 P#P n.n KiZH[ _ ^,MtBFWH[OK n Z1K�f(WHY,P
G,[OZ\ZHK�e#[OBFWa[QK n�r C\KVebP#ZHZ}[ n WaY,P
MQ[Owx^,[QGT?�Z\K�WHY,P#C\P
[OZ n K
B�G,G`[QWa[QK n B�MuPbD�[QG,P n ebPkWHKqZH^,R�RNP#ZEWoWHY!BFW]ÍNÓ�Óqf&Z
C\P r C\P#Z\P n WaZ>B r MtB�^,Z\[ 3 MQPoWH[ _ P�ZHe#B�MOP�f&KNC
CHPbe#K _�3 [ n B�Wa[OK n B n G�ZH^ 3 Z\WlB n WH[tB�M(D�[ 3 CHBFWa[QK n B�M!C\P#MOB��`BFWa[QK n WHKhWlBF��P r MOB�e#P��&WHY,P>ebMO^,ZEWaPbC
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ZH[ _ ^,MOBFWa[QK n Z�e#MOP#B�CHM 4 r CHPbe#MO^`G,P�WaY,[QZ r KNZHZ\[ 3 [QMO[@W 4 �¢;�� n f�B�ebW>WaY,PqB 3 ZHKNC r Wa[QK n CHPbe#K"DNPbC 4 ?
[ n e#MO^`G,[ n RqWHY,P r MtB�ebP _ P n W>KFfpWaY,Pke#K�Y,P#C\P n W 3 ^ _ r BFWi¹ r Z#?uK�e#e#^`CHZ>K n Z\[ _ [OMtBFCLWa[ _ P
ZHe#B�MOPbZ�[ n 3 K�WaY�WaY`P.ebMO^,ZEWaPbCHZkB n G�MO[Qwx^,[OG,Zb;��¦Wk[OZ�WHY,P#C\Pbf&KNC\Pqwx^,[QWHP r KNZ\ZH[ 3 MOP�WHY!BFWiWaY`P
r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n G 4 n B _ [OebZ}B�C\P _ KNC\PLZ\[ _ [OMtBFC�WHY!B n Y!B�Z 3 P#P n ZH^,RNR�P#Z\WHP#GT?VB n G�WHY,[OZ
[OZ
ebP#CEWlB�[ n M 4 B n B�CHP#B � Y,PbCHP _ KNCHPiP¢�VWHP n Z\[QD�P _ KVG,PbMO[ n R � KN^,MOG 3 PiDNP#C 4 ^,ZHP2f&^,M¬;

�JK�G,P#MQZ�K�f�� �	 [ n MQ[Owx^,[QG,ZpY!B�DNP]f&K�e#^,Z\P#G.P n Wa[QCHP#M 4 K n D�[ 3 CHBFWa[QK n B�M�CHPbMtB��`BFWH[OK n
[ n WHY,P�RNCHKN^ n G�Z\WlB�WaP�;|<LP n ©HB _ [ n B n G � Y,[QW n P#MQMNZ\WH^,G,[QP#G�DV[ 3 CaB�Wa[OK n B�M�C\P#MOB��`BFWa[QK n K�f`� �	
[ n P2WaY!B n KNM(B n G � BFWaPbCª^,Z\[ n R _ KNMOPbe#^,MOB�C|G 4 n B _ [Qe#Z�ZH[ _ ^,MOBFWa[QK n Z � [@WaY.B�v`�VP#G~elY!B�CHR�P
_ KVG,PbM�� · S:�¬;²A 4 n PbZcB n G°ebK � KNC\��PbCHZcY!B�DNP�G,PbD�P#MOK r PbG±B®W � KF��ZEWlBFWHP�DFB�MOP n e#P 3 K n G
_ KVG,PbM|WaKcZEWa^,G 4 WaY,P8Pb£¤P#e2WkK�f�elY!B�CHR�P8 ,K � K n WaY,P8CHBFWaPqK�f�D�[ 3 CHBFWa[QK n B�M�CHPbMtB��`BFWH[OK n
� · ¹V? · Í���;}:XZH[ _ r MQ[Qv!PbG.D�P#C\ZH[OK n K�f�WaY,[QZ _ KVG,PbM � B�Z
^,Z\P#G 3*4 <ªP n ©HB _ [ n PbW]B�M�;;� · Ó��T[ n
_ KNMOPbe#^,MOB�CoG 4 n B _ [Qe#Z�Z\[ _ ^`MtBFWH[OK n Zb? � Y`[OelY�f&KN^ n G�WHY!BFW�WHY,P�Y,[QRNY,M 4 n K n P2� r K n P n WH[tB�M
CHPbMtB��`BFWH[OK n � BFZ]B�G,[OC\P#ebWyCHP#Z\^,MQWyK�f�[ n ebMO^,G`[ n R�WHY,PiB�G`[tB 3 B�Wa[Oe�elY!B�C\RNP� !K � ;}:>Z
[ n WaY`P

� KNCH��K�f]{1B r B n [O��K�MtB�Z�PbW�B�M¬;@?�ZH[ _ ^,MtBFWH[OK n Z�K n WHY,P~P¢�Ve#[QWHP#GÁZEWlBFWHP � P#C\P¡^,Z\P#G�ZHK�MOP#M 4
WaK r C\K�D�[QG,P~[ n [QWH[tB�M|e#K n G`[QWa[QK n Z�f&KNC�WaY`P~ZEWa^,G 4 K�fªD�[ 3 CHBFWa[QK n B�MpC\P#MOB��`BFWa[QK n ;���B�G,B n 4 [
B n G�{|B�C\ZHK n � · Ï��1Y!B�DNP�B�MOZ\K~C\P#e#P n WaM 4 Z\WH^,G,[QP#G�D�[ 3 CaBFWH[OK n BFM�CHP#MOB��`BFWa[QK n [ n � �	 �¬I
­ 	 �³«
e#MQ^,Z\WHP#C\Zh^,Z\[ n RsWaY`P~{1B r B n [O��K�MtB�Z _ KVG,PbM � [QWHY¾BJI
­ 	 _ KVG`P#M|WHY!BFWhB�MOMQK � Z 3 P n G,[ n R
B n Gif&KN^ n GiWaY!BFW�WHY,P}D�[ 3 CHBFWa[QK n B�M�CHPbMtB��`BFWH[OK n [QZ�K n M 4 � P�B��xM 4 BF£¤P#ebWHP#G 3*4 WaY,P�B�G`G,[QWH[OK n
K�f1[ n WaCHB _ KNMOPbe#^,MOB�Cª !P¢�V[ 3 [QMO[QW 4 [ n WHY,P�ZHKNM@DNP n W#;

:>M@WaY,K�^,RNY�WaY`P�CHKNMQP�K�f�elY!BFCHRNP� !K � [ n G,[QY!B�MQ[OG,PhB n [QK n D�[ 3 CHBFWa[QK n B�M�CHPbMtB��x�
BFWH[OK n [QZ n K �Û� P#MOMªP#ZEWlB 3 MQ[OZ\Y,P#GT? _ B n 4 w�^`P#Z\WH[OK n ZqCHP _ B�[ n ^ n B n Z � P#CHPbG�B 3 KN^VW�WaY`P
CHK�MOP�KFfªelY,B�CHRNP� ,K � [ n WaY,PqG 4 n B _ [Qe#Z�K�f�e#B�RN[ n RcB n G�C\P#e#K _�3 [ n BFWa[QK n ; � KcG!BFWaP n K
ZH[ _ ^,MOBFWa[QK n Z�Y!B�DNP
G,P _ K n Z\WaCHBFWaPbG�WaY,PLe#KNY,PbCHP n W�P¢�`eb[QWHP#GqZ\WaBFWaP
C\P#ebKN[OMxWaY!B�W}[OZpY 4 r K�WaYV�
P#Z\[O§bP#G¾WHK r C\KVG,^`e#P~WHY,P 3 ^ _ r BFWq¹ r Z#; � Y,P~CaB r [QG¾K n ZHPbW�K�f
e#B�RN[ n R � [@WaY¾ebMO^,ZEWaPbC
ZH[Q§#P � B�Z]K n M 4 r B�CEWa[tBFMOM 4 P¢� r MtB�[ n P#G 3*4 WaY`P � KNC\��K�f1: _ B�C]B n GJ{1PbCHP#CHB`; � Y,P#C\P�BFMOZHK
CHP _ BF[ n Zhe#K n WaC\K"DNP#C\Z 4 B 3 KN^VW�WaY,P~Wa[ _ P¡Z\e�B�MQP#Z�f&K�ChWaY`Pce�B�RN[ n R�B n G�CHP#ebK _�3 [ n BFWH[OK n
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[ n e#MQ^,Z\WHP#C\ZoD�Z#;]ZHK�MO^`WH[OK n ?(BFZ � P#MOM�B�Z]WaY`P�^ n P¢� r MtB�[ n P#GJK 3 Z\P#C\DFBFWH[OK n K�fpK n M 4 r BFC\Wa[OB�M
e�BFRN[ n R�[ n Z\KNMO^VWa[OK n ;¥»oK�ZH[ _ ^,MOBFWa[QK n Z�K�fo�EILM � r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n � [QWHY¯[@WaZq^ n P¢�x�
r P#ebWHP#G,M 4 MOK � e�B�R�[ n R�f&CHB�ebWH[OK n Z|Y!B�DNP�ZHKif�B�C 3 P#P n.r ^ 3 MO[OZ\Y,P#G�; mon G`P#CHZEWlB n G,[ n RkK�f(WaY`P
m Â r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n P¢� r P#C\[ _ P n WaZ�B�MQZHKiC\P#wx^,[OC\P#Z�B _ PbelY!B n [QZ _ f&K�CpWaY,P
PbMOP#e2WaC\K n [Oe
CHPbMtB��`BFWH[OK n KFf1WHY,P�Z\WlB�WaP#Z]G,[QZHZ\KVeb[tBFWH[ n R�WHK.� � Þ � ß ;

ý 9=< �h����� � ��>�?u� + ? � �*¶
�¦Wª[OZ�e#MQP�B�C}f&CHK _ WaY,P r C\PbD�[OKN^`ZªZ\[ _ ^,MOBFWa[QK n ZpWHY!BFWªB _ K�G,P#M,WHK�B n Z � P#CªWHY,P#Z\P

B n G¾K�WaY,PbC�^ n C\P#Z\KNMQD�P#G¥[OZ\ZH^,PbZ�[ n G`[OY!B�MQ[OG,P.B n [OK nÁr Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n _ ^,Z\W�P2��WaP n G
r C\PbD�[OKN^`Z�WaCHP#BFW _ P n WHZ.[ n WaY,P�f&K�MOMOK � [ n R � B 4 Zb; d [OC\Z\W�?}WHY,P#C\P _ ^,Z\W 3 PsB�e#K _ r MQPbWaP
_ KVG,PbM�f&KNC
WaY`PkPbMOPbebWaC\K n [QekZEWaC\^,ebWH^,CHPkK�f�WaY,PkZHKNMQ^`WaP�[ n WHP#CHB�ebWH[ n R � [QWHYcWaY,PkZHKNM@DNP n Wo[ n
B�Z\WaBFWaP¢��G,P r P n G,P n W _ B n,n PbC#;�j�P#e#K n G�þ0B�C\P#wx^,[OC\P _ P n W n K�W�P2� r MO[Qe#[@WaM 4®_ P n Wa[QK n PbG
B 3 K"DNP¢þ 3 Pbe�B�^`ZHP�K�f}WHY,P�P¢�Ve#P#Z\ZielY!B�C\RNPhWHY,P�PbMOP#e2WaC\K n [Oe r KNMtB�C\[O§#BFWa[QK n K�fpWaY`P�ZHK�MQDNP n W
_ KNMOPbe#^,MQP#Z _ ^,Z\W 3 P�[ n e#MO^`G,P#G¥[ n WaY,P _ KVG`P#MªWHK�RN[QD�P�CHP#B�MO[QZ\WH[Oe¡[ n WaP#CHB�ebWH[OK n¾r K�WHP n �
Wa[OB�MOZb;ijVK _ P r CHP2DV[QKN^,Z _ K�G,P#MQZ>Y!B�DNPq[ n e#MQ^,G,PbG�WaY,P�ZHKNM@DNP n W r KNMOB�CH[Q§�BFWH[OK n ? 3 ^`W n K n P
Y!B�DNP>e#K _�3 [ n PbG~WaY`[OZ � [QWaY¡B n BFe#e#^`CaBFWHP>G,PbZHe#C\[ r WH[OK n K�fTWHY,PoP¢�Ve#[QWHP#GcZEWlBFWHPoPbMOP#e2WaC\K n [Oe
Z\WHCH^,e2Wa^,C\P�; d [ n BFMOM 4 ?ªWHY,P _ K�G,PbM _ ^,ZEWcRNK 3 P 4 K n G0B n B�GËY,K�e�WHCHP�B�W _ P n WsK�fiWaY`P
n K n B�G,[tB 3 BFWa[Qe�KNCqZ\^,C\f�B�ebP2�¦Y,K r,r [ n R�G 4 n B _ [OebZ#; � Y,P � KNCH�ÁG`P#ZHebCH[ 3 PbG¯[ n WHY,[OZ�WHY,P2�
ZH[QZ�CHP r CHP#Z\P n WaZkWaY,P _ KNZ\W�ebK _ r CHPbY,P n Z\[QD�P¡Pb£¤KNCEWiWaK�G,PbD�P#MOK r Z\^,elYÁB _ K�G,PbM|f&KNC�WaY`P
G,[QY!B�MO[QG,P�B n [OK n Z#;

z ^,C\[ n R®WaY,P�ebKN^,C\ZHP�K�fiWHY,[OZ~G,PbD�P#MQK r _ P n W�?�<yBFWH[OZEWlB¾B n G0ILKN��PbC@�Ð¹NÕ��oCHP2�
r KNC\WHP#G�WaY,P�v,CHZ\W n K n B�G,[OB 3 BFWH[Oe�Z\[ _ ^`MtBFWH[OK n Z�K�f r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n [ n � �	 :oC\«c^`ZH[ n R
BhZ\P _ [OP _ r [QCH[Qe�B�M _ K�G,P#M,f&KNC�WaY`P>P#MQP#e2WaCHK n [Oe]Z\WHCH^,e2Wa^,C\P>WaY,BFW�? � Y,[OMQP]ZH[ _ r MQP#C}WaY!B n WaY`P
_ KVG,PbMxG,P#Z\e#CH[ 3 PbG8Y,P#C\P�?NC\P r C\KVG,^`e#P#G�WHY,PyPbZHZHP n Wa[tBFM`G 4 n B _ [OebZ1WHY!BFW}BFCHPyBFMOZHK>K 3 ZHPbC\D�P#G
[ n KN^,C _ KVG`P#M¬; � Y,[QMOPyWaY`[OZ � BFZL[ n Z\K _ P � B 4 ZªG,[OZHB r,r KN[ n Wa[ n R,?�WHY,P]f�B�ebW�WaY,BFW�W � Kh[ n �



¹FÓ

G,P r P n G,P n W�B r`r CHK*BFelY,P#Z r CHK�G,^,ebP#GcZH[ _ [QMtB�C|CHP#Z\^,MQWHZLY!BFZL[ n e#CHP#B�ZHPbG�WaY,Poe#K n v!G,P n e#Pi[ n
3 K�WaY _ KVG`P#MOZb;|:yW
WHY,P�ZaB _ P>WH[ _ P�?xWaY,Pb[OCªZ\Wa^`G 4 MQPbfºWyK r P n WaY,P n PbP#GcWaK�G,PbD�P#MOK r�n P �
e#K n e#P r WaZ�B n GÁB r,r CHKNB�elY,P#ZkWaK�^ n G,PbCHZEWlB n G�WaY,P.e#K _ r MQP2� n K n B�G,[OB 3 BFWH[OeqG 4 n B _ [OebZ#?

� Y,[QelYJY!BFZ 3 P#P n B _ B�©\KNCLf&K�e#^,Z]K�f1KN^,C � KNC\�u;
� Y,PsCHP _ BF[ n G,PbCqK�f�WaY,[QZ�WaY,PbZH[OZq[QZqKNCHRNB n [O§bP#G�B�Z�f&KNMQMOK � Z#;�ILY!B r WHP#CHZ~¹"õxÏ

G,[QZHe#^`ZHZyWaY`P _ K�G,P#M � PiY!B�DNP�G,PbD�P#MQK r PbGcWaK�Z\[ _ ^,MOBFWaP r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n K�f�G,[QY!B�MO[QG,P
B n [QK n Zb;ØILY!B r WaP#C�¹�G,P#Z\e#CH[ 3 PbZ�B¥RNP n P#CaBFMhAoB _ [OMQWHK n [OB n ^,Z\P#GÙWHK¯G,P2WaPbC _ [ n P�WaY`P
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[OebZ#; d ^,C\WHY,P#ChZ\Wa^`G 4 B n G¾G,P2DNPbMOK r _ P n WqKFfyWaY,P _ K�G,PbM�[QZ�B n K n RNK�[ n R r CHK�e#PbZHZqB n G
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� S�×��hI>;u��[OP n B�^T? � ; � [QMOMQ[tB _ ZHK n ?VB n GJ:h; Ã P � B�[OM�?�ILY,P _ ;({}Y 4 Z#;u��PbWHW#;  ý 3 ?(¹F�NU�ES�UNUNÍ*�¢;
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�Ð¹����h��;!:oMOP2�`B n G,P#Cb?¤»k;!��PbD�[ n RNP#Cb?u��; � KNY n Z\K n ? z ;(��B 4 ?!B n G � ;(��[ n P 3 P#CHR�P#C#? � ;

ILY,P _ ;({}Y 4 Z#;�FJFT? · ¹�ÓNÓ��ES"U��N�*�2;
�Ð¹�U�� � ;({|B r B n [Q��KNMOB�Z#? � ;ugiKNC\GT?!»h;(��P2DV[ n RNPbC#? z ;!��B 4 ?,Â�;VÂ�KNCHZHB`?(B n G

� ;(��[ n P 3 PbCHRNPbC#? � ;({}Y 4 Z#;�ILY,P _ ; IGH ?,�NÓ*¹����ES�UNU`S��¢;
� ÍNÓ��k{1;(Åq; � B�MOY`KN^`W�? � ;uI>;!:>M@f�B n K,?!Åq;,:h;u��; � Y!B��x^,Cb?(B n GJ{1; d ;,<yB�C 3 B�CaB`? � ;

{}Y 4 Zb;TILY`P _ ; IJI ?(Õ�× · ���ES"U�U*×N�2;
� Í`S��iÂ�;,Â�K�CHZaBV?({1; � ;(IyB _ r B�R n KNMtBV?!j¤;(»oB n G,[�?(��;(��B�CHZ\ZHK n ?(B n G � ;uI>;

��[ n P 3 PbCHRNPbC#? � ;(ILY,P _ ;({}Y 4 Z#; ý A;H ?(¹�¹�UN���ES"U�U · �2;
� Í*¹��iÂ�;,Â�K�CHZaBV?*psqB��RU��c�Y�	j	
�
fWY�ÿ�R[Y\���tgOh��uÿ���Y\fj	8�^]�u�ÿ�	j	WvwX6TW��TjfWR^Toc8x��BY\���M	kÿ��Jcx��BY\���BY\fyNk�l�
	WR^TWVm	2?�{}Y z WaY,PbZH[OZb? mon [@DNPbCHZH[@W 4 K�fpILKNMOKNCHB�G,K,?¤S"UNU · ;
� ÍNÍ��h��;(»oB�G!B�M�?8z6qBTiXGR{�Mc�h��^]OR|qBTiprqB��RU��c�Y�	j	
�
fWY�ÿ�R{Y\����ÿ��Jc e Tjfj���y}�YZ�uÿ�R[Y\���gOh��uÿ���Y\fj	8�^]Lu�ÿ�	j	WvwX6TW��TjfWR^Toc/Nk�l�
	WRUTWV�~����M	���X6���l��TW�BRk�J�LTjfWR|	�����RZqBTXGR[VW�BfWR[�bVmT�ÿ��JcygOh��uÿ���Y\fj	��^]ORZqBT�~
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�ES�UNU*¹N�¢;



¹�×

�Ð×�Ó�� m ;(<LB n [ n B n G�j¤;(�]^,Y _ B n ? � ;uILY,P _ ;({}Y 4 Zb; I FT?!Ï*ÍNUVS¡�³S"UNUNÍN�2;
�Ð×VS�� m ;(<LB n [ n B n G�j¤;(�]^,Y _ B n ? � ;uILY,P _ ;({}Y 4 Zb; IGI ?(UNÍ`S��J�³S"UNUNÍN�2;
�Ð×N¹�� m ;(<LB n [ n ?,:�;(<yBFC\WlB n B`?(j¤;(�]^,Y _ B n ?,B n GJ�k;!ÅiKNZ\MOK�£1? � ;uILY,P _ ;({}Y 4 Z#; ý A ý ?��Ï · S¡�³S"UNU�Ï*�2;
�Ð×�Í�� m ;(<LB n [ n ?!�k;(ÅiKNZ\MOK�£1?,B n G�ju;(��^,Y _ B n ?�ILY,P _ ;({}Y 4 Zb; ý F 3 ?(¹��NU��³S"UNU�Ïx�¢;
�Ð×FÏ��k<>; � ;ugiCHPbP n 3 MtB�WHW�?!��; � ; Ã B n,n [�?!B n G z ;(�®;(»oP#^ _ B�C\�(?LILY`P _ ;({�Y 4 Z#;u��PbW\W�; GH F�?u×�¹�Í��ES"UNU · �2;
�Ð×N×��k<>; � ;ugiCHPbP n 3 MtB�WHW�?!��; � ; Ã B n,n [�?!B n G z ;(�®;(»oP#^ _ B�C\�(? � ;uILY`P _ ;ujVKVeF;

d B�CaBFG!B 4 � CHB n Zb;Q?�ZH^ 3,_ [@WHWHP#GT;
�Ð× · � z ;(Ao^`ZaB�[ n B n G���; � ; z K n K�DFB n ?�¨�MQP#e2WaCHK n [Oe#B�MOM 4 P¢�Ve#[QWHP#G�Y!B�MQKNRNP n BFWHK _ Z#?}[ nx�c���ÿ���fjTj	(YZ�tprqB��R^�
fjqBTW��Y�	WR[V�hF?,PbG,[QWHP#G 3*4�� ;(»h;({}[QW\WaZb? � C#?ugq;(j¤;(AoB _~_ K n G�?

B n G � ;!:�;(»�K 4 P#Zb? � C#?,DNK�MO^ _ P��`? r,r ;�S2õ`ÕN×V? � [OMOP 4 ��� n WaPbCHZHeb[OP n e#PF?(»oP � K�KNCH�(?
S"U*Õ�SN;

�Ð×NÕ��k»h; z PbMtB n P 4 ? � ; d BFP#G,PbC#?(B n GJ��;!{|B�C\ZHK n ?�[ nsr CHKNR�CHP#Z\Z#;
�Ð×���� � ;u��;({1B r B n [Q��KNMOB�Z#?,{1;(¨
;u��B�Z\MOP n ?(B n GJ�k;!{1B�CHZ\K n ? � ;uILY,P _ ;({}Y 4 Z#; ý A; ?¹FÏx×�¹��³S"UNU*×��2;
�Ð×�U��k{1;(¨
;u��BFZHMOP n ? � ;u��;({1B r B n [Q��KNMOB�Z#? � ; d BFP#G,PbC#?(��;!{|B�C\ZHK n ?(B n G�j¤;,Â�;u­i»oPb[OM�?

� ;uILY,P _ ;({}Y 4 Z#; ý A ý ?(×NÕFÍ`S~�ES"UNUFÏx�2;
� · Ó����l;(<LP n ©HB _ [ n ?!{�; d ;!<yBFC 3 B�CHB`?!<>; � ;!g�PbC\W n P#C#?(B n G � ; � ;(A 4 n P#Zb? � ;!{}Y 4 Z#;

ILY,P _ ; IGI ?uÕN×N×NÕs�³S"UNU*×N�¢;
� · S����l;(<LP n ©HB _ [ n B n G���;u��; � Y,[QW n P#MQM¬?pILY,P _ ;({}Y 4 Zb;���PbW\W�;  BAB< ?!Ïx×s�ES"U�UNÍ*�2;
� · ¹��k<>; � ;ugiP#CEW n PbC#?(Åq;,: n G,K,?(��;!<L[tB n e#K,?,B n G � ; � ;(A 4 n P#Zb?yILY`P _ ;({�Y 4 Z#; ý F 3 ?ÍNÓNU��³S"UNU�Ïx�¢;
� · Í��k��;(<L[tB n e#K.B n G � ; � ;(A 4 n PbZ#? � ;uILY,P _ ;({}Y 4 Zb; ý AJ ?uÕ��N�N×��³S"UNU*×��2;
� · Ï��k<>;u��;(��B�G,B n 4 [�B n G���;!{1B�CHZ\K n ? � ;(ILY,P _ ;({}Y 4 Zb; ý A C¤?!UNÍ*¹ · �³S"UNU*Õ��2;
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�]P#e#P n W|P¢� r P#C\[ _ P n WlBFMNZ\WH^,G,[OPbZ�K�fVWHY,P r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK n K�f _ KNMQP#e#^`MtB�C¤[OK n Z
[ n ebMO^,ZEWaPbCHZ$�ëS¢õ`×��(B n G~[ n ZHKNMQ^`Wa[QK n � · õ(S�¹��,Y!B�DNP�Y,[ORNY`MO[OR�YxWHP#GqBiebP n WaCHB�M![OZ\ZH^,P][ n elY,P _ �
[Oe#B�M�G 4 n B _ [OebZ#��WaY,Ph[ n  !^`P n ebPhK�fpZHKNM@D�B�Wa[OK n K n elY,P _ [Qe�B�M 3 K n G,[ n R¡B n G�C\P�B�e2Wa[QD�[@W 4 ; è

� n WHY,P#Z\P>Z 4 ZEWaP _ Z#?,B�ZªWHY,PoZ\KNMO^VWaP>[QK n G,[OZ\ZHK�e#[tB�WaP#Z�WaY`P>P2�VebP#ZHZ
elY,B�CHRNP�WaY!B�W � B�ZyKNC\[ORN[ë�
n B�MQM 4 G,PbMOK�e�B�MQ[O§bP#G¡K"D�P#CyWaY`P _ K�MOP#eb^,MOP�MOK�e�BFMO[O§bP#Z�K n WaKqK n PiBFWHK _ ; � Y,[OZL[ n WaCHB _ K�MOP#eb^V�
MtBFCLelY!B�C\RNPi !K � [QZye#MQKNZHPbM 4 e#KN^ r MOPbGsWHK�WaY,PiG 4 n B _ [Qe#Z
K�f�WHY,PiZH^,C\CHKN^ n G,[ n R _ PbG,[O^ _ ?
ZH[ n e#PkB n B�Z 4V_._ PbWaC\[Oe�Z\KNMQD�P n WoP n D�[OCHK n _ P n W�f�B�D�KNCHZ�B8e#K _ r B�e2W�BFWaK _ [Oe>elY!B�CHR�PhG,[QZE�
WaC\[ 3 ^VWa[OK n K"DNP#C~B�G,[Q£¤^,Z\P _ KNMQP#eb^,MtB�ChK n PF; � Y,P _ B�R n [QWH^,G,PcB n G�G`[OCHPbebWH[OK n K�f]WaY`P
elY!B�C\RNP] !K � B�MOZ\K�G,P r P n G`ZyZHP n ZH[@Wa[QD�P#M 4 K n WHY,P n BFWH^,CHP�K�f�WHY,P�ZHKNMQ^`WaP]P#MQP#e2WaCHK n [Oe � B"D�P
f&^ n e2Wa[QK n ?}B�Z � BFZ�G,[OZ\e#^,Z\ZHPbG�[ n ILY!B r WaPbC�SN;�� n 3 K n G`[ n RJZ\WlB�WaP#ZhWaY,P�elY,B�CHRNP~ !K � Z
[ n WaY`PJG,[QCHPbebWa[QK n K�fiRNC\P�BFWHP#C8ZHK�MQDFBFWa[QK n ? � Y,[OMQPs[ n B n Wa[ 3 K n G`[ n R�Z\WaBFWaPbZ.WHY,P�elY!B�CHR�P
 !K � Z>WHK � B�C\G�WaY,P�MQP#Z\Z�ZHKNM@DFBFWaPbG�BFWaK _ þË[ n K�WaY,PbC � KNCHG`Z#?�WHY,P r KNMtB�C\[O§#B 3 [OMQ[QW 4 K�f�B n �
Wa[ 3 K n G,[ n R�P¢�`eb[QWHP#G°ZEWlBFWHP#Z¡[QZ n P#R*BFWH[QD�P�� S�Ï�õuS · �¬;²�JKNC\P#K"DNPbC#?�B®W 4 r [Qe�B�M�K r P n �¦ZHY,PbMOM
[OK n e#K n WlBF[ n Z8ZHP2DNPbCaB�M n P#B�CE�¦G,P#RNP n P#CHBFWaPcDFB�MQP n ebP�ZEWlBFWHP#Z � Y,[QelY¯e#B n 3 PcWaCHB n Z\[OP n WHM 4
r K r ^,MOBFWaPbG 3x4 n K n B�G`[tB 3 B�Wa[Oe~WaCaB n ZH[@Wa[OK n Z�G,^,C\[ n R�WHY,Pse#KN^`CHZHPsK�f]WHY,PsG,[OZ\ZHK�e#[tB�Wa[OK n ;
ILMtBFZHZH[Qe�B�MVWaCaB"©\P#ebWHKNC 4 ZH[ _ ^,MtBFWH[OK n Z|K�f¤WaY,PbZHP]e#K _ r MQP2�qG 4 n B _ [Qe#Z�CHPbwx^,[OC\PoB n BFe#e#^`CaBFWHP
G,PbZHe#C\[ r WH[OK n K�f 3 K�WHY.WHY,P�RNCHKN^ n G¡B n G~WHY,PoP¢�Ve#[QWHP#G~P#MOPbebWHCHK n [Qe]Z\WlB�WaP#Z�K�f¤WaY,P�ZHKNM@DFBFWaPbG
�^�6�,�����w�����,�{ �¡d���d�*¢�£�¤,�¦¥� o¤$§=£W¡\¢¨£�§E©d ^§|ªS«­¬
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[OK n BFW�PbDNPbC 4 Wa[ _ P.Z\WaP r ;�: n B�e#eb^,CaB�WaP¡WHCHP�B�W _ P n W�K�fLWaY,P�P¢�Ve#[QWHP#G�ZEWlBFWHP#ZqB�MQZHKJCHP2�
wx^,[OC\P#Z}WaY,BFW�e#KNC\CHP#MOBFWa[QK n 3 P2W � PbP n WHY,P]ZHKNMQ^`WaP]PbMOP#e2WaC\K n Z 3 P�[ n e#MO^`G,P#G.BFWªB�Y,[ORNY8MQPbDNPbM¬;
jV[ n e#Pyf&^,MQM,B 3 [ n [QWH[OK _ KNMQP#e#^`MtB�C1G 4 n B _ [Oe#Z}[QZpK n M 4 f&P#B�ZH[ 3 MOPLf&K�C|WaY,P
Z _ BFMOMOPbZ\W}ebMO^,ZEWaPbCHZ#?
Bqf�B�Z\WHP#C _ P2WaY,K�G _ ^,Z\W 3 P�G,PbD�[OZ\P#GT;ª� n WHY,[OZ]elY!B r WaP#CoB n Pb£¤P#e2Wa[QD�P�AoB _ [OMQWHK n [OB n f&KNC
WaY`P~Z\KNMO^`WHP8P#MOPbebWHCHK n [Qe8Z\WaC\^,ebWH^,CHP~[OZ�G,PbCH[QD�P#G¾f&C\K _ B n B 3 [ n [@Wa[OKcG`P#ZHebCH[ r Wa[QK n KFfLWaY`P
[OZ\KNMtB�WaP#G�ZHKNMQ^`WaP � B�DNP8f&^ n e2Wa[OK n B n G�B n P#MQP#e2WaCHK�Z\WlB�Wa[Oe _ K�G,P#M1K�f�WaY,PqZ\KNMO^VWaP2�¦ZHKNM@DNP n W
[ n WHP#CaBFebWa[QK n Zb;

:Äe#K _ r MQPbWaPcG`P#ZHebCH[ r Wa[QK n KFf>Z\KNMQD�P n W\�¦ZHKNMQ^`WaPs[ n WHP#CaBFebWa[QK n Z _ ^`Z\W.[ n ebKNC r KF�
CaB�WaPoWHY,P>PbMOPbebWaC\K n [Qe r KNMtB�C\[O§#B 3 [OMQ[QW 4 K�fTWHY,P>Z\KNMQD�P n W _ KNMOPbe#^,MQP#ZªB�Z � P#MQMTB�Z�WaY,Pb[OC�Z\WlB�Wa[Oe
elY!B�C\RNP¡G`[OZ\WHCH[ 3 ^`Wa[QK n Zb; � Y,[OZh[OZke#CH[@Wa[Qe�B�MQM 4 [ _ r KNCEWlB n W�f&KNCkZHKNM@DNP n WHZ�Y!B�D�[ n R n K r P#CE�
_ B n P n W _ K _ P n WaZ
B�W�B�MOM�?VZ\^,elY�BFZ]B�CHRNK n ; � Y,Piv!CHZEW
WaY,PbKNCHP2Wa[Qe�B�MTZEWa^,G`[OP#Z
WHKq[ n ebMO^,G,P
ZHK�MQDNP n W~PbMOPbebWaC\K n [Qe r KNMOB�CH[Q§�B 3 [OMO[@W 4 � PbCHP 3 B�Z\P#G�K n B�G,[QP#MQP#ebWHCH[Qe�e#K n WH[ n ^,^ _ð_ K�G,P#M
K�f�WaY,P8Z\KNMQD�P n W��ëS�Õ�õ`¹�Í���; � Y,P _ K�Z\W r P#C\WH[ n P n W�CHP#Z\^,MQWkK�f�WaY`KNZHP8Z\WH^,G,[QP#Z�[OZ�WHY!BFWiWaY`P
ZHK�MO^`WHP2��Z\KNMQD�P n WJ¿\G,[QZ r P#C\ZH[OK n À�[ n WHP#CaBFebWa[QK n ? � Y,[OelY®B�C\[OZHPbZ�f&CHK _ [ n WHP#C _ KNMQP#e#^`MtB�C�P#MQP#e2�
WaC\K n e#K�CHCHPbMtBFWH[OK n ? _ ^,ZEW 3 Pc[ n e#MQ^,G,P#G�[ n KNCHG`P#C�WaK�K 3 WlB�[ n B�wx^!B�MO[@WlBFWH[QD�P#M 4 ebKNCHC\P#e2W
r [QebWa^`CHP�KFf�ZHKNM@D�B�Wa[OK n ;]�¦W�[OZ n K�W>ZH^,C r CH[QZH[ n R~WaY,BFW>WHY,P�G,[QZ r P#CHZ\[OK n [ n WaPbCaB�e2Wa[QK n [QZ>[ _ �
r KNC\WaB n W�[ n ZHKNM@DFBFWa[QK n ?Lf&KNC.[QW¡[OZ.CHKN^`RNY,M 4 r C\K r KNC\WH[OK n BFMyWaK 3 K�WaY¯WaY,P�Z\KNMQD�P n WsB n G
WaY`P~Z\KNMO^`WHP r KNMOB�CH[Q§�B 3 [QMO[@Wa[OPbZ8�Ð¹FÏ���?�WaY,P n P�BFCE��G`P#RNP n P#CHBFWaP~Z\WlB�WaP#ZkK�fyWHY,P.ZHKNMQ^`WaP 3 P#[ n R
Y,[QRNY,M 4 r KNMOB�CH[Q§�B 3 MOP�;y­ � [ n R.WaK~WHY,P _ B�R n [QWa^`G,P�K�fpWaY`P�G,[QZ r P#CHZ\[OK n [ n WaPbCaB�e2Wa[QK n ?,WaY`P
^,Z\^!B�M r P#CEWa^,C 3 BFWa[@DNPqWaC\P�BFW _ P n Wy�=¹�×��}e�B n,n K�W 3 P8B r,r MQ[OPbGT; � Yx^,Zb? n K n � r P#CEWa^,C 3 BFWH[QDNP
B r,r CHK*B�elY`P#Z]Y!B�GcWaK 3 PiG,P2DV[QZHPbG9� S"�`?¤S"U`?(¹VS�?!¹N¹���; d CHPbw�^`P n WaM 4 B n B�G,[OB 3 BFWH[OeoZHP r B�CaB��
Wa[QK n e�B n 3 P _ B�G,P 3 PbW � P#P n WHY,P
f�B�Z\W}Z\KNMQD�P n W r K�MtB�C\[O§�B 3 [OMQ[QW 4 B n GqWaY,P
C\P#MtB�Wa[QD�P#M 4 Z\MOK �
ZHK�MO^`WHPiP#MOPbebWHCHK n Z�� S�Õ"õuS�U��¬?`e#K n Z\[OG,PbCaB 3 M 4 Z\[ _ r MO[@f 4 [ n R�WHY,PiWaC\P�BFW _ P n W]KFf|G,[QZ r P#C\ZH[OK n ;

¨�B�CHM 4 ZH[ _ ^,MtBFWH[OK n Z � PbCHP�C\P#Z\WHCH[QebWaPbG¾WaK�B�G,[tB 3 BFWa[Qe8G 4 n B _ [Oe#ZhK n BJZH[ n RNMOP
r K�WaP n WH[tB�M`P n PbCHR 4 ZH^`C\f�B�ebP8� �`?!S�Ï,?�¹ · õV¹����¬;���KNCHP]CHPbe#P n WHM 4 ? n K n B�G,[OB 3 BFWH[OeyWaCHB n Z\[QWa[QK n Z
� P#CHP�[ n e#MO^`G,P#G�P2� r MQ[Oe#[@WaM 4¾3*4 <yBFWH[OZEWlB�B n G�ILKN��PbC#? � Y`K�ZEWa^,G,[QP#G¥WaY,P r Y,KFWaK�G,[OZ\ZHKF�
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e#[OBFWa[QK n K�fi� �	 :>CE«®^,ZH[ n R�B _ K�G,P#M]WaY!B�W¡[ n e#MQ^,G,P#Z.WaY,PJZHKNM@DNP n W�P#MOPbebWHCHK n [Qe r KNMOB�CH[Q§2�
B 3 [QMO[@W 4 �=¹�U��¬; � Y,P#[QCcA>B _ [OM@WaK n [tB n �=¹FU�õVÍ`S��>[OZ 3 B�ZHPbG²K n WHY,P z [tB�WaK _ [OebZ~[ n ��K n [Oe
j 4 Z\WHP _ Z _ K�G,P#M¤K�f1��B�Z\W�B n G�g�PbKNCHRNPy� Í*¹���?`[ n � Y,[OelYcWHY,PiZHP _ [QP _ r [OC\[Oe�BFM z [OBFWaK _ [Qe#Z
[ n �JKNMQP#e#^`MOP#Z�A>B _ [OM@WaK n [tB n [OZhB�^,R _ P n WHP#G 3*4 B n K r P#CHBFWaKNCkCHP r CHPbZHP n WH[ n R�WHY,P�Z\KNM@�
DNP n W r KNMtB�C\[O§#BFWa[QK n P n P#CHR 4 r CHK�G,^,ebP#G 3*4 WHY,PhZ\KNMO^VWaP�elY!B�C\RNP�; � Y,[OZ
WaC\P�BFW _ P n W�WaB���PbZ
B�G`DFB n WaB�RNP�K�f`WHY,PªB�G,[tB 3 BFWa[QepZHP r B�CHBFWa[QK n 3 PbW � P#P n ZHKNMQ^`WaP�B n GhZ\KNMQD�P n W|PbMOPbebWaC\K n [Qe _ KF�
Wa[QK n WHK�K 3 WlB�[ n BJC\P#MOBFWa[@DNP#M 4 ZH[ _ r MQP8G,P#Z\e#CH[ r Wa[QK n KFfyWaY,P~ZHKNMQ^`WaP¢��Z\KNMQD�P n W�G,[QZ r P#C\ZH[OK n
[ n WHP#CaBFebWa[QK n ; � Y,P n K n BFG,[tB 3 BFWa[Qe�WHCaB n ZH[QWH[OK n Z#? � Y,[QelY�B�CHPhP#Z\ZHP n WH[tB�M�f&KNCoB~e#K n ZH[QZ\WaP n W
WaC\P�BFW _ P n WqK�f]WaY,P r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n B n G�ZH^ 3 ZHP#wx^,P n W¡C\P#e#K _�3 [ n BFWa[QK n G 4 n B _ [OebZ#?

� P#CHPJ[ n ebMO^,G`P#G�^,ZH[ n R�Z\P _ [OebMtB�Z\ZH[Oe#B�MyZ\^,C\f�B�ebP2�¦Y,K r,r [ n R _ PbWHY,K�G,Zt�ÐÍNÍ"õ�Í · ��;Ëj�[ _ ^,MOB��
Wa[QK n Zc^,Z\[ n R�WHY,[OZ _ KVG`P#M�Z\^,e#ebP#ZHZEf&^,MOM 4 CHP r CHK�G,^,ebP#G²WHY,P�P2� r P#CH[ _ P n WlB�MQM 4 K 3 ZHPbC\D�P#G
r C\KVG,^`ebW�G,[OZEWaC\[ 3 ^`WH[OK n ZLf&KNCyWaY`P r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f1� �	 :oC\«8e#MQ^,Z\WHP#C\Z��Ð¹�U���;

� n CHPbe#P n W r ^ 3 MO[Oe#BFWa[QK n ZL�ëS�×�?TS · ?`Í*Õ�� � P�Y!B�DNP 3 C\[OPb  4 KN^`WHMO[ n P#GcBqG,[@£�PbCHP n W
B r,r CHK*B�elY�WaKJWHY,[OZ r C\K 3 MOP _ ?�K n P 3 B�Z\P#GÁK n B�e#eb^,CaB�WaP�B 3 [ n [@Wa[QKcZHKNMQ^`WaP � B�D�P�f&^ n e2�
Wa[QK n Z�CHBFWaY`P#C>WHY!B n P _ r [OC\[Oe#B�M _ K�G,P#MQZ>K�f�WaY`PqZHKNMQ^`WaP�PbMOPbebWaC\K n [Qe�Z\WHCH^,e2Wa^,C\P�; � Y`P~B 3
[ n [QWa[QK¡B r,r CHKNB�elY�K�£�PbCHZ�B�Z\^ r PbCH[QKNC>G,PbZHebCH[ r Wa[OK n K�f�WaY,PqZ\KNMO^`WHP�elY!B�C\RNPqG,[QZ\WaC\[ 3 ^VWa[OK n ?
B n G�e#B n 3 P.B r,r MQ[OPbG�WaK _ K�CHP�ebK _ r MOP2��ZHKNMQ^`WaP _ KNMQP#e#^`MOP#Z�f&K�C � Y,[OelY�B n P _ r [OC\[Oe#B�M
r B�CHB _ PbWaPbCH[Q§�BFWH[OK n K�foWaY,P�elY!B�C\RNPsG,[OZEWaC\[ 3 ^`WH[OK n [QZ n K�W8f&P�B�Z\[ 3 MQP�;��¦W~C\P r C\P#Z\P n WaZcB n
P2��WHP n Z\[OK n KFf�WaY`P>e#K n D�P n Wa[QK n B�M(WaY`P#KNC 4 KFfTMOK n RF��CHB n RNP][ n WHP#C _ KNMQP#eb^,MtB�Cpf&K�CHe#PbZL� ÍN���(WHK
B�ebe#KN^ n W�f&K�CkWHY,P¡ZEWaCHK n R r KNMtB�C\[O§#BFWa[QK n K�f
WaY,P~ZHKNMQ^`WaP~elY!B�C\RNP¡G,[QZ\WHCH[ 3 ^`Wa[QK n B n G¾WaY`P
P2�VebP r WH[OK n BFMOM 4 MOB�CHRNP.ZHK�MO^`WHP2��Z\KNMQD�P n W�G`[OZ r P#C\ZH[QK n [ n WHP#CaBFebWa[QK n ; � Y,P _ K�G,PbMªZ\^,e#ebP#ZHZ³�
f&^,MQM 4 CHP r CHK�G,^,ebP#Z�P2� r PbCH[ _ P n WaB�M r CHK�G,^,ebW]G`[OZ\WHCH[ 3 ^`Wa[QK n ZO� S�×V?¤S · ��B n GcWa[ _ P2�¦CHPbZHKNM@DNP#G
r Y,KFWaK�P#MOPbebWHCHK n Z r P#e2WaCHB/� Í*Õ���;

� Y,PsPb£¤P#e2Wa[@DNPsA>B _ [QMQWaK n [tB n f&KNC�WHY,PcZHK�MO^`WHP�G,P#C\[QD�P#G�[ n WaY`[OZ�elY!B r WaPbC8B�M@�
MOK � ZJK n P¾WHK°G,PbWHP#C _ [ n PÁY,K � WaY,P¾P#MOPbebWHCHK n [Qe¾ZEWlBFWHP#Z�K�fqWHY,PÁ[QZHKNMOBFWaPbGÙZHK�MO^`WHP�B�CHP
r P#C\WH^,C 3 P#G 3*4 WaY,P r K�MtB�C\[O§�B 3 MOP�Z\KNMQD�P n W�; � Y,P�B r,r CHKNB�elY�[QZ.P¢� r MO[Qe#[QWHM 4¾_ KNMQP#eb^,MtB�Cb?



¹FU

3 ^`W]ebMOKNZ\P#M 4 r BFCaB�MQMOP#MQZªWHCHP�B�W _ P n WaZ 3 BFZHP#G�K n e#K n WH[ n ^,^ _ G,[OPbMOPbebWaC\[Oe _ K�G,P#MQZO�ëS"Õ"õ(S"U��¬;
»oK�B�Z\ZH^ _ r WH[OK n Z�B�C\P _ B�G`P�B 3 K�^`WcWaY,P�f&KNC _ K�fkWaY,P�Z\KNMO^`WHP � B�DNP�f&^ n e2Wa[QK n65 [ n �
Z\WHP�B�G�?�WaY,P�A>B _ [OM@WaK n [OB n [OZ�f&KNC _ ^`MtBFWHP#G�^`ZH[ n R�WaY,P�G`[OZ\WHCH[ 3 ^`WaPbG _ ^,M@Wa[ r KNMQP�B n B�M 4 ZH[OZ
� z ��:i���ÐÍNU"õxÏx¹���? � Y,[OelY�[QZ r B�C\WH[Oeb^,MtB�C\M 4 � PbMOMuZH^,[@WaP#G.f&KNC�G,P�B�MQ[ n R � [@WaY¡elY,B�CHRNPoG,P n ZH[@�
Wa[QP#ZLWHY!BFWyB�CHP�K 3 WlB�[ n P#G�f&C\K _ B 3 [ n [QWa[QKhe#B�MOeb^,MtB�Wa[OK n Z#;1: n [ _ r K�C\WlB n W�f&P�B�Wa^,C\P�K�f�WaY`P
Pb£¤P#e2Wa[@DNP]A>B _ [QMQWaK n [tB n [OZ1[QWHZpP2��WaP n ZH[@DNP]^,Z\P
K�f!WaY,P z ��:�f&KNC�R[V\ÿ��M	WYZR{Y\���~elY!B�CHR�P
G,P n �
ZH[@Wa[QP#Z$� Ï*¹V?xÏ*Í�� þ _ BFWaC\[@��P#MOP _ P n WaZ�K�fTWaY`PoG,[QZ\WHCH[ 3 ^`WaPbG _ ^`MQWa[ r K�MOPyK r P#CHBFWaK�CHZ 3 P2W � PbP n
W � KqG,[Q£¤P#C\P n W _ KNMOPbe#^,MOB�C�P#[OR�P n ZEWlBFWHP#Z#; � Y`P#ZHP�WHCaB n ZH[QWH[OK n G,P n ZH[QWH[OPbZyB�MQMOK � WaY`P�ZHKNMQ^`WaP
elY!B�C\RNP�G,[QZ\WHCH[ 3 ^`Wa[QK n WHK r KNMOB�CH[Q§#P.[ n C\P#Z r K n ZHP�WaK�WHY,P�P¢�VWHP#C n B�MLv!PbMOG,ZhWaY!BFWqB�ebWqK n
[QW#?�B n G�WaYx^,Z�P n B 3 MOPqWHY,P _ K�G,P#M1WaKsG,P#Z\e#C\[ 3 P.Z\KNMQD�P n W\�¦[ n G`^,e#PbG¾elY!B�C\RNP8MOK�e�B�MQ[O§#BFWa[QK n
� [QWHY,KN^`W}B�G,K r WH[ n R�BiMQKVe#B�MO[Q§#P#GhCHP r CHPbZHP n WaBFWa[QK n f&K�C|WaY,P]Z\KNMO^`WHP 3 B�Z\[OZpf&^ n ebWa[QK n Zb; � Y,[OZ
[OZ�BkZH[OR n [Qv!e#B n W r CaB�e2Wa[Qe�B�M(B�GVD�B n WaB�RNP�ZH[ n e#PoB 3 [ n [QWH[OKiPbMOP#e2WaC\K n [Oe � B�DNP>f&^ n ebWa[QK n ZªB�CHP
K�fºWHP n G,P#MQKVe#B�MO[Q§#P#G�;

� Y,[QZ�elY!B r WHP#C�[QZ¡KNC\R*B n [Q§#PbG°B�Z¡f&K�MOMOK � Zb; � Y,P�Pb£¤P#ebWH[QD�P�A>B _ [OM@WaK n [OB n [OZ
G,PbCH[QD�P#G¥[ n j�P#e�;}¹V;QS�; � Y,PsG,PbCH[@D�B�Wa[OK n 3 PbRN[ n Z � [QWHY¥B�CHPbD�[QP � K�f]WaY,P�f�B _ [OMQ[tB�CiP¢�x�
r C\P#ZHZ\[OK n f&KNCªWaY,Pi[ n G,^,e2Wa[OK n P n PbCHR 4 KFf�WHY,PiZHK�MQDNP n W�?(B n GcR�KVPbZ
K n WaKqZHY`K � Y,K � WHY,[OZ
P2� r C\P#Z\ZH[OK n [OZ _ KVG`[Qv!PbG � Y`P n B8ZHKNMQ^`WaP�Y!B�D�[ n R~Z\PbDNPbCaB�M�MOK � �¦M 4 [ n RqP¢�Ve#[QWHP#GJZ\WlB�WaP#Z�[OZ
[ n e#KNC r KNCHBFWaPbG¾[ n WHK�WHY,P¡Z\KNMQD�P n W�;�jVP#e2Wa[QK n ¹V;È¹�G`[OZHeb^,ZHZhWaY,P _ P2WaY,K�G,Zk^,ZHPbGÁWaK�P2DFB�M@�
^!BFWHP.WHY,P _ BFWHCH[ë��P#MQP _ P n WaZkK�fyWHY,P~P2£�PbebWH[QDNP¡A>B _ [OM@WaK n [tB n ; d ^,CEWaY,PbChG,[QZHeb^,ZHZ\[OK n K�f
WaY`P r Y 4 ZH[Qe�B�M�B r`r CHK��V[ _ BFWa[QK n Z _ B�G,P�[ n G,PbCH[QD�[ n RqWaY,[QZoAoB _ [OMQWHK n [OB n ?VB n G�KFfp[QWHZ]CHP2�
MtB�Wa[OK n ZHY,[ r WaK r C\PbD�[OKN^`Z � KNCH�(?�[OZ}[ n e#MQ^,G,P#G.[ n jVPbe�;V¹V;=Í`;�jVPbebWH[OK n ¹V;ÐÏhebK n WlB�[ n Z�B 3 CH[OP2f
ZH^ _~_ B�C 4 ;



Í�Ó
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� n WaY,[QZ�Z\P#e2Wa[OK n B n Pb£¤P#e2Wa[@DNPªA>B _ [OM@WaK n [OB n [QZ�G,P#C\[QDNPbGhf&KNCTWHY,P�[ n WaPbCaB�e2Wa[QK n K�f

WaY`P>ZHK�MO^`WHPoPbMOP#e2WaC\K n Z � [QWaY¡B n BFC 3 [@WaCaBFC 4 n ^ _�3 P#C�K�f r KNMtBFCH[O§#B 3 MQP
ZHKNM@DNP n W _ KNMQP#eb^,MOPbZ#;
AoPbCHP�[OZ]B n K"DNPbC\D�[OP � K�f�WaY,P�G,PbCH[@D�B�Wa[OK n ;

:>Z\ZH^ _ [ n R�WaY,P
<ªKNC n �³­ r,r P n Y,Pb[ _ P#CpZ\P r B�CHBFWa[QK n 3 PbW � P#P n WaY`P n ^,e#MQP�B�C�B n G
P#MQP#e2WaCHK n [Oe}ebKVKNC\G,[ n BFWaPbZ#? � P�e�B n P2� r C\P#ZHZ�WaY,P�PbMOP#e2WaC\K n [Oe�AoB _ [QMQWHK n [tB n f&KNC�WaY`P�Z\KNMO^VWaP2�
ZHK�MQDNP n W|Z 4 ZEWaP _ B�Z1B
f&^ n ebWH[OK n K�f,WHY,P n ^`e#MOP#B�C�e#K�KNCHG`[ n BFWHP#Zb?�^,Z\[ n RoB�G`[OZ\WHCH[ 3 ^`WaPbG _ ^,M@�
Wa[ r K�MOPo� z ����P2� r B n ZH[OK n K�f,WHY,Py[ n WHP#C _ KNMQP#e#^`MtB�C�ILKN^`MOK _�3 [Oe�[ n WaPbCaB�e2Wa[OK n Z#;|jV[ n e#PªWHY,[OZ
P2� r B n ZH[QK ncn P#R�MOP#e2WaZyWHY,P�CHP r ^,MQZH[QD�P�[ n WHP#CaBFebWa[QK n ZLWHY!BFWyB�CH[QZHP � Y,P n G,[Q£¤P#C\P n W _ KNMOPbe#^V�
MtBFC}elY!B�CHR�P>G,[QZ\WaC\[ 3 ^VWa[OK n Z}K"DNP#C\MtB r ?xWHY,P#Z\P>[ n WHP#CHB�ebWH[OK n Z�B�C\P>BFe#e#K�^ n WaP#G~f&KNC 3x4 B�G`G,[ n R
B�ZHY`KNC\WE��CaB n RNP>WHP#C _ ; � Y,PiK n M 4 B�ZHZ\^ _ r Wa[OK n _ BFG,PiB 3 KN^`WyWHY,[OZLZHY,KNCEW\�¦CaB n R�PiA>B _ [OMë�
WaK n [tB n [OZ>WHY!BFWi[@W�[OZ>^ n BF£¤P#e2WaP#G 3*4 WHY,PqZHK�MQDNP n W�P#MOPbebWHCHK n [Qe r KNMtB�C\[O§#BFWa[QK n ;>� n K�WHY,P#C

� KNCHG,Zb? � P�B�ZHZ\^ _ P�WaY!BFWqWHY,P r KNMtB�C\[O§#BFWa[QK n K�f]WHY,PcZHKNM@DNP n W.elY!BFCHRNPcG,[QZ\WHCH[ 3 ^`Wa[QK n [OZ
Z _ B�MQMpP n K�^,RNY¾Z\K�WHY!BFWkWaY,P8C\P r ^,MQZH[@DNP.[ n WaPbCaB�e2Wa[OK n Z�G,^,P8WaK�elY!B�CHR�P~K"DNPbCHMOB r G,K n K�W
elY!B n RNP�ZH^ 3 ZEWlB n WH[tB�MQM 4 ;

jVPbebWa[QK n ¹V;@SN;È¹ r C\P#ZHP n WaZ8B�G,PbCH[@D�B�Wa[OK n K�f
WHY,P¡[ n G,^,e2Wa[OK n P n PbCHR 4 K�f�B r KF�
MtBFCH[O§#B 3 MQPcZHKNM@DNP n W r KNZ\ZHP#Z\ZH[ n R r PbC _ B n P n W¡P#MQP#ebWHCHKNZEWlBFWH[Oe _ K _ P n WHZ¡^,Z\[ n R�WaY,P z �
n K�WaBFWa[QK n ;�:oMQWHY,KN^,RNY®jxWaK n P�Y!B�Z r C\PbD�[OKN^`ZHM 4 G,PbCH[QD�P#G�WaY`[OZ>P¢� r CHPbZHZH[QK n ^,ZH[ n RcB r P#CE�
Wa^`C 3 BFWH[QD�P8B r,r C\K*B�elY-� Ï,S:�¬?TWHY,[OZ�B�M@WaPbC n BFWH[QD�P�G,P#C\[QDFBFWH[OK n f&KNC _ Z�Bc^,Z\Pbf&^,Mpf&K�^ n G!BFWH[OK n
f&KNC�G,[OZ\e#^,Z\ZH[ n RqZHKNM@DNP n WE��Z\KNMO^`WHP>[ n WHP#CHB�ebWH[OK n Zb; � Y,P�[ n G,^,e2Wa[QK n P n P#C\R 4 f&K�C�WHY,P�ZHK�MQDNP n W
[OZhP2� r C\P#ZHZ\P#G¯B�ZhWHY,P¡P¢� r PbebWlB�Wa[OK n D�BFMO^,P.K�f
WaY`PcA>B _ [OM@WaK n [tB n ^,Z\[ n R�B � B�D�P�f&^ n e2�
Wa[QK n WHY!BFWi[QZ�B r CHK�G,^,ebW�K�f � B�D�P8f&^ n ebWH[OK n Z�f&KNC>P#B�elY�ZHKNM@DNP n W _ KNMQP#eb^,MOPF;ijV[ n e#P�WHY,[OZ
A>BFC\WaC\P#P�B r,r C\K"�V[ _ BFWH[OK n¥n PbRNMOPbebWHZ 3 K�WaY�WaY,P�[ n WaPbC _ KNMOPbe#^,MOB�CqP#MQP#e2WaCHK n e#KNC\CHPbMtBFWH[OK n
��G`[OZ r P#C\ZH[QK n �ªWaY,BFWoB�CH[QZHP#Zyf&C\K _ PbMOP#e2WaC\K n [Oe _ K�WH[OK n B n G�WHY,P�P2�VelY!B n R�P2��C\P r ^`MOZH[QK n [ n �
WaPbCaB�e2Wa[QK n B�C\[OZH[ n Rof&C\K _ ZHY,K�C\W\�¦CaB n RNPyK"DNPbCHMtB r ? � P]B�e#ebKN^ n W}f&KNC1WHY,P#Z\P
Pb£¤P#e2WaZ � [QWHY�WaY`P



ÍVS

ZHY`KNC\WE��CaB n RNPyWaPbC _ Z�B�G,G,PbGqWaKiWaY,P�AoB _ [QMQWHK n [tB n ; � Y,P][ n G`^,ebWH[OK n P n P#C\R 4 [OZ|K 3 WlBF[ n PbG
3*4 D�BFCH[tB�Wa[OK n B�MOM 4 K r Wa[ _ [Q§#[ n R¡WaY`P¡[ n G,^,e#PbG _ ^`MQWa[ r K�MOP#ZiK n P�BFelY¾ZHK�MQDNP n W _ KNMOPbe#^,MQP�?

� Y,[QelYJ[QZ
P#wx^,[QDFB�MQP n W
WaK.K r WH[ _ [O§b[ n RkWaY,P�ZHK�MQDNP n W � B�DNPkf&^ n ebWH[OK n ;
� Y,[QZ�WaC\P�BFW _ P n W�K�f]WaY,P�Z\KNMQD�P n W8P#MQP#e2WaCHK n [Oe r KNMOB�CH[Q§�BFWH[OK n [OZ�P2��WaP n G,P#G�[ n

jVPbe�;�¹V;QS�;ÈÍ
WaKo[ n ebMO^,G,P�[ n WHP#CHB�ebWH[OK n � [QWHYhWaY`PªZ\KNMO^`WHPªPbMOPbebWaC\K n Zb;|: n Pb£¤P#e2Wa[QD�PyAoB _ [QMQWHKF�
n [OB n K r PbCaBFWHKNC|f&KNCpWHY,P]ZHKNMQ^`WaP
PbMOPbebWaC\K n Z�[OZ}G`PbWaPbC _ [ n PbG 3x4 DFB�C\[tBFWH[OK n B�MOM 4 K r WH[ _ [O§#[ n R
WaY`P.Z\KNMQD�P n W\�¦[ n G`^,e#PbG _ ^,M@Wa[ r KNMQP#Z>B�Z 3 P2f&KNCHPF? 3 ^`W � [QWaY�B n B�G,G,[@Wa[QK n B�M�ZHKN^`CHe#P8WaPbC _
f&KNC�WaY,P�Z\KNMO^VWaP�; � Y,[OZ r CHK�e#P#G`^,CHPiBFZHZH^ _ PbZLWaY!B�WLWaY`P�ZHKNM@DNP n WyP#MOPbebWHCHK n [Qe r KNMtBFCH[O§#BFWa[QK n
CHPbZ r K n G,Zi[ n Z\WaB n WlB n P#KN^,Z\M 4 WaK�WaY`P� !^,e2Wa^!BFWH[OK n Zi[ n WHY,PqZHKNMQ^`WaP�elY!B�CHR�PqG,[OZEWaCH[ 3 ^`WH[OK n
WaY,BFWkB�CH[QZHP�f&C\K _ü_ K�WH[OK n K�fªWHY,PqZHK�MO^`WHP�P#MQP#ebWHCHK n Z#; � Y,[QZ�B�G,[OB 3 BFWH[Oe�Z\P r BFCaBFWH[OK n Y!BFZ
B�MQZHK 3 P#P n CHP2f&P#C\CHP#GsWaK.B�ZyWHY,Pk<LKNC n �E­ r,r P n Y`P#[ _ P#CLMO[ _ [QW�f&KNCyWHY,PiZHKNM@DNP n W�PbMOP#e2WaC\K n [Oe
r KNMtB�C\[O§#BFWa[QK n � S"U���?pB n G�[QWHZ�DFB�MQ[OG,[@W 4 [QZkG`[OZHeb^,ZHZ\P#G�MOBFWaPbCk[ n j�P#e�;1¹V;=Í`;=Í`;c¨}ZHZ\P n Wa[OB�MOM 4 ?
[QW�CHP#wx^,[QCHPbZ�WaY!BFWqWHY,PcP#MQP#e2WaCHK n [OecZEWlBFWHP#ZqK�f�WaY,PcZ\KNMO^VWaPc[OK n 3 P _ ^`elY _ KNC\P�e#MQKNZHPbM 4
Z r B�e#PbG¯WaY,BFW8WaY,KNZ\PJKFf>WaY`PJZ\KNMQD�P n W�? � Y`[OelY�[OZ8^,ZH^,B�MOM 4 WaC\^,Pcf&KNC8K r P n ��Z\Y,P#MQM
ZHKNMQ^`WaP
B n G~e#MQKNZHPbGV��Z\Y,P#MQM¤Z\KNMQD�P n W _ KNMOPbe#^,MQP#Zb; � Y,KN^,R�Y¡WaY,P�CHPbZH^,M@Wa[ n R�P2£�PbebWa[@DNP>A>B _ [OM@WaK n [OB n
��¨}w(;x¹V;@S�×N��K r P#CaB�WaP#Z|K n M 4 K n WHY,PyZHK�MO^`WHPyP#MQP#ebWHCHK n Z#?*[QW1G,P r P n G,Z�K n B�MQMVK�f!WHY,P n ^,e#MQP�B�C
e#K�KNC\G,[ n B�WaP#ZyB n GcK n WaY`P r PbC _ B n P n W _ K _ P n WaZyB n G r K�MtB�C\[O§�B 3 [OMQ[QWa[QP#ZpKFf�WHY,PiZHK�MQDNP n W
_ KNMOPbe#^,MQP#Z#;
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� Y,PqPbMOP#e2WaC\KNZ\WaBFWa[Qe r KFWaP n WH[tB�M|B�CH[QZH[ n R~f&CHK _ B _ KNMOPbe#^,MOB�C�elY!B�CHR�PqG,[OZEWaCH[ 3 ^V�

Wa[QK n _ B 4s3 PhP¢� r B n G,PbG�[ n B _ ^,MQWH[ r KNMOP>ZHP#C\[OPbZ#?!WaY,Phe#K n D�P#CHR�P n ebP�K�f � Y`[OelY _ B 4s3 P
RNC\P�BFWHM 4 B�ebe#P#MQP#CHBFWaPbG 3x4 ^,Z\[ n R�G`[OZ\WHCH[ 3 ^`WaPbG _ ^,M@Wa[ r KNMQP#Z�[ n Z\WaP#B�GÁK�f�BJZH[ n RNMOP¢��e#P n WaP#C
P2� r B n ZH[QK n � ÍNU`?�Ï*Ó`?TÏx¹,�¬;�� n®r B�CEWa[Qe#^,MOB�C#?�WHY,P8G,[OZEWaC\[ 3 ^`WHP#G�P2� r B n ZH[QK n ebK n DNPbCHRNPbZkf&KNC
r KN[ n WaZoWaY!BFW�MO[OPhKN^`WHZH[OG`P�K�f�WaY,PqelY,B�CHRNPqG`[OZ\WHCH[ 3 ^`Wa[QK n 3 ^`W�[ n Z\[OG,PhWaY,P _ KNMQP#e#^`MtB�CoCaB��
G,[Q^,Z#? � Y,P#C\PªWaY`PªZ\[ n RNMQP2�¦e#P n WHP#C�P2� r B n Z\[OK n 3 CHP#B��xZ|G,K � n ;1� n e#MQ^,Z\WHP#CHZ|B n Ghe#K n G`P n Z\P#G



ÍN¹

r Y!BFZHP#Z _ KNMQP#eb^,MOPbZh^,Z\^!B�MQM 4 r B�el�®e#MQKNZHPbM 4 ?|ZHKJWaY!BFW�B�ebe#^,CHBFWaP�C\P r C\P#Z\P n WlBFWH[OK n K�fyWaY`P
P#MQP#e2WaCHK�Z\WlB�Wa[Oei[ n WaP#CHB�ebWH[OK n Z
[ n WaY,[QZ
CHPbRN[ _ P�[OZ
PbZHZ\P n Wa[OB�M¬;

� n WaY,P z �ÑP2� r B n ZH[QK n ?!ZHP2DNPbCaB�M�ZH[@WaPbZ��&^,ZH^,B�MOM 4 BFWHK _ Z
B n G 3 K n Gse#P n WHP#CHZa�
B�C\P�elY`KNZHP n � [QWHY,[ n P#B�elY _ KNMQP#e#^`MOP�?�B n G�WHY,P n WaY,P _ ^`MQWa[ r K�MOP#Zuf&KNCTWaY`P�P n Wa[OC\P _ KNMQP#eb^,MOP
B�C\P r B�CEWa[QWH[OK n P#GÁ[ n WHK�e#K n WHCH[ 3 ^`Wa[QK n Z�f&C\K _ P�B�elY¥K�f]WaY`P#ZHPcZ\[QWHP#Z#;®:yWqP#B�elY¥ZH[QWHP¡WaY`P
_ K _ P n WaZ]B�C\PkP¢� r B n G,PbGJWHK~BqRN[@DNP n KNC\G,P#C
[ n CHP�BFM�Z r Y,PbCH[Qe�B�MTWHP n Z\KNC _ K _ P n WHZ(� ÏNÏ��¬;
d KNCyP¢�,B _ r MQP�?`WHY,P(°.ebK _ r K n P n W]K�f�WaY,PiG,[ r K�MOP _ K _ P n W]BFW]Z\[QWaPi±�K�f _ KNMOPbe#^,MQP�ñ�[OZ
RN[@DNP n 3*4�²O³M´µ ; � Y,PqZH[ n RNMOP¢��Z\[QWaP _ ^,M@Wa[ r KNMQPhP¢� r B n ZH[QK n e�B n 3 PqCHPbe#K"DNPbCHP#G®f&CHK _ WaY`P
G,[QZ\WaC\[ 3 ^VWaP#G���ZH[@WaP�P2� r B n ZH[QK n 3*4 ^`ZHP�KFf _ ^,M@Wa[ r KNMQP>WaCHB n ZHMOBFWa[QK n K r PbCaBFWHKNCHZ]WaY,BFW>Z\Y,[QfºW
WaY`P _ ^,MQWH[ r KNMOPbZªf&CHK _ B�MQM�WaY,P�G,[QZ\WHCH[ 3 ^`WaPbG�Z\[QWHP#Z
WaK.Bqe#K _._ K n ZH[@WaP��ÐÍ�U`?,Ïx×"õ*ÏxÕ���;

� Y,P®[ n WaPbC _ KNMOPbe#^,MOB�C�PbMOP#e2WaC\KNZ\WaBFWa[Qe�P n PbCHR 4 f&KNC n K n ��K"DNPbCHMOB r,r [ n R¥elY!B�CHR�P
G,[QZ\WaC\[ 3 ^VWa[OK n ZLWlBF��P#Z]WaY`P�f&K�C _ � Ï,S��

¶O·|¸¹· ô S
¹ º³b´Z» ¼�½j» ¾¿» À

² ³M´¾�Á ³M´�¼�½¾lÀ ² ¼�½À �¬¹�;QS��

� Y,PbCHP�WaY,P�ZH^ _ CH^ n Z�K"DNPbC�WHY,P�ZH[@WaP#Z�B n G _ ^`MQWa[ r K�MOP|K�CHG,PbCHZ�K n P�B�elY r B�[OC�KFf _ KNMOPbe#^,MQP#Z
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3 PbW � P#P n WHY,P r P#C _ B n P n W _ ^,MQWH[ r KNMOPbZ#? � Y,[QMOP�WaY,P�WaY,[QCHGkWaP#C _ [OZ�WaY,P�[ n G`^,ebWH[OK n P n PbCHR 4
B�C\[OZH[ n Rqf&CHK _ WHY,P�[ n G,^,ebP#G _ K _ P n WHZ#; � Y,PhZHKNM@DNP n W>P n PbCHR 4 e�B n B�MQZHK 3 P � CH[QW\WaP n [ n
WaPbC _ Z
K�f|WHY,P�RNP n P#CaBFMO[O§bP#G r K�WaP n WH[tB�MJíË[ n WHY,P�e#K _ r B�e2W
f&KNC _
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d CHK _ WHY,[OZhP2� r CHPbZHZ\[OK n [QW�[OZhe#MOP#B�ChWHY!BFW�WHY,P�PbMOP#e2WaC\KNZ\WaBFWa[Qe�B n G�[ n G,^,e2Wa[QK n P n P#C\RN[OPbZ

� CH[@WHWHP n [ n WaY,P z � n K�WaBFWa[QK n B�CHP]ZH[ _ r M 4 BkRNP n P#CHB�MO[Q§�BFWH[OK n K�f�WHY,P]Z\WlB n G!B�C\G~P¢� r CHP#Z³�
ZH[QK n Zyf&KNCyWHY,P#Z\Phwx^!B n WH[QWH[OP#Z][ n WaP#C _ Z]K�f1ZH[ n RNMQP2��ebP n WaPbC _ K _ P n WHZ#;
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� Y,PqZ\KNMQD�P n W�[OZ n K � B�MQMOK � P#G�WHK r KNMOB�CH[Q§#Pk[ n C\P#Z r K n ZHPqWaK¡WHY,P�	
���l�SR^T2; � K

K 3 WaB�[ n B n P2£�PbebWa[@DNPiAoB _ [OMQWHK n [OB n WaY!B�WyK r P#CHBFWaPbZyK n WHY,P>Z\KNMO^`WHP>PbMOP#e2WaC\K n Z#? � P�B"D�P#C³�
B�RNPiK"D�P#C]WaY,P�ZHK�MQDNP n W>PbMOP#e2WaC\K n Z � Y,[OMQP�B�MOMQK � [ n R�WHY,P _ WHK8CHP#Z r K n G�[ n Z\WaB n WlB n PbKN^,Z\M 4
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WaK�WHY,PyZ\KNMO^`WHPyP#MQP#e2WaCHK n Z#; � Y`P
CHP#Z\^,MQWH[ n R>P2� r CHPbZHZ\[OK n f&KNC ÇÉ ·Zî [ n WHP#C _ ZpK�f(WHY,Py[ n G,^,e#PbG
ZHK�MQDNP n W _ K _ P n WaZ
[QZ]ZH[ _ [OMOB�C�WaK.¨}wu;¤¹V;=�`?
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� Y,PbCHP¡WHY,P~C\K � ZqB n G�e#KNMQ^ _ n ZhK�fLWaY,P _ B�WaCH[ë�@ß Y!B�DNP 3 P#P n P2��WHP n G,PbGÁWaKJ[ n ebMO^,G,P
3 K�WaYsZHK�MQDNP n W>B n GJZ\KNMO^VWaP�;�»�K�WaP�WHY!BFW
WHY,P�[ n WaCHB _ K�MOP#eb^,MtBFC�WHP#C _ è

	Sïð � ß � ïð G,K�P#Z n K�W
e#K n WHCH[ 3 ^`WaP
WHKkWHY,P>AoB _ [OMQWHK n [OB n 3 P#e�BF^,ZHPoB�MOM,WHY,P][ n WaCHB _ KNMOPbe#^,MOB�CpP#MQP _ P n WaZ�K�f�ß¥B�CHP
§#PbCHK,?TB n G�WHY!BFW>WHY,P�D�P#ebWHKNC(Þ�Y!B�Z n K n ��§bP#CHK _ ^,MQWH[ r KNMOPbZ]K n M 4 BFWoWaY,P�ZHKNM@DNP n WiZ\[QWHP#Z#?
� Y,[QMOP Çð Y!B�Z n K n �¦§#PbCHK _ ^,MQWH[ r KNMOPbZLK n M 4 B�W
WaY,P�ZHK�MO^`WHPiZH[QWHP#Zb;

� Y,P�[ n G,^,e#PbG _ K _ P n WHZyK n WaY`PiZHKNM@DNP n W _ KNMOPbe#^,MQP#Z
BFCHP�K 3 WlB�[ n P#G 3*4 DFB�C\[@�
BFWH[OK n BFM _ [ n [ _ [Q§�BFWH[OK n BFZ 3 P2f&KNCHPF;ªjV[ n ebP>WaY`P r B�C\WyK�f�¨}wu;!¹V;QS�Í�WaY!BFWyG,P r P n G`Z�K n Ý Þ
G,[@£�PbCHZ}f&CHK _ ¨}w(;V¹V;=�hK n M 4q3*4 WaY,PoB�G,G`[QWa[QK n K�f Çð WaK�WaY,P�P#MQP#ebWHCHKNZEWlBFWH[Oe
WaPbC _ ?x[QW�[OZ n K�W
ZH^`C r C\[OZH[ n RqWaY!B�W
WaY,P�[ n G,^,e#PbG _ K _ P n WaZ]BFCHP�RN[QD�P n 3*4

Ý ÞËô�7$ë � ß � �{Þ Þ Çð � �¬¹V;@S�Ïx�

� Y,[QelY�G,[Q£¤P#C\Z1f&C\K _ WaY,PLMO[ n P�B�C�CHPbZ r K n Z\PyK�f,WHY,PyZHK�MQDNP n W}B�MQK n P 3x4 WaY`PyB�G,G`[QWa[QK n K�f,WaY`P
ZHK�MO^`WHP _ ^,MQWH[ r KNMOP�K r PbCaBFWHKNCHZkB�ZhB�Z\KN^,C\e#P~WHP#C _ ; � Y,P¡[ n G,^,ebP#G�ZHKNM@DNP n W _ ^,M@Wa[ r KNMQP#Z
B�C\P n K � R�[QDNP n 3x4 B n K r P#CaB�WaKNCo[ n WaY`PqZHKNMQ^`WaP�Z r B�ebP�?�CHP2 !P#e2Wa[ n R�WaY,P�f�B�e2W�WaY,BFW�WaY`P
ZHK�MQDNP n W�P#MOPbebWHCHK n ZpB�G�©\^,ZEW�[ n ZEWlB n WlB n P#KN^`ZHM 4 WaKoWaY,P r KNZH[@Wa[QK n Z�K�f(WaY,PyZ\KNMO^VWaPyPbMOP#e2WaC\K n Z#;
¨}wx^!BFWa[QK n ¹�;QS�Ï _ B 4s3 Pk^,ZHPbG�WaK.P#MQ[ _ [ n BFWHP Ý ÞXf&C\K _ ¨}w(;T¹V;@S"Í8RN[QD�[ n RqWaY,PhPb£¤P#ebWH[QD�P
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A>B _ [QMQWaK n [tB n f&KNCyWaY`PkZ\KNMO^VWaP2�¦ZHKNM@DNP n W�Z 4 ZEWaP _
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� n WaC\KVG,^`e#[ n RoWaY`PLRNP n P#CHB�MO[Q§#P#G�� r K�WaP n WH[tB�M�K r PbCaBFWHKNC1B�CH[QZH[ n R]f&C\K _ WaY`PLZHK�MO^`WHP�? Çñ ôòß � Çð ?
WaY`[OZ
e�B n 3 P�CHP � C\[QW\WaP n B�Z
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¨}wx^!BFWa[QK n Zy¹V;QS"×hB n Gc¹V;QS · P2� r C\P#Z\ZyWaY,P>A>B _ [OM@WaK n [OB n f&KNC�WaY,PoZHKNMQ^`WaP¢��ZHK�MQDNP n WyZ 4 ZEWaP _
[ n WaP#C _ ZhK�f]K r P#CHBFWaKNC\Z ÇÉ ? ÇÌ B n G Çô WaY!BFW�B�ebW�K n M 4 K n WaY,P�Z\KNMO^VWaP�PbMOP#e2WaC\K n Z#; � Y`P
A>B _ [QMQWaK n [tB n G,P r P n G,Z r BFCaB _ PbWHCH[Oe#B�MOM 4 ^ r K n WHY,P n ^`e#MOP#B�C]e#K�KNCHG`[ n BFWHP#Z
K�f 3 K�WaY�ZHKF�
MO^VWaP]B n G8Z\KNMQD�P n W�;p:oZ�[OZpG,[QZHeb^,ZHZ\P#G¡[ n _ KNC\PyG,P2WlB�[QM`MtB�WaP#Cb?NWaY,PyW � KF�¦P#MOPbebWHCHK n K r P#CHBFWaKNC
Çñ � ë � Çñ Y!B�ZyebK n WaCH[ 3 ^`WH[OK n Z�f&CHK _Û3 K�WaYc[ n G,^,e2Wa[QK n B n GcG,[OZ r PbCHZH[QK n [ n WHP#CHB�ebWH[OK n Zb; � P
n K � G,[QZHeb^,ZHZ�Y,K � WaY`PhP2£�PbebWa[@DNPhA>B _ [OM@WaK n [tB n [QZ]PbDFB�MO^,BFWaPbG 3*4 WaY`Pk[ n WaCHK�G,^,e2Wa[QK n K�f
B 3 B�Z\[OZ
f&KNCyWaY`PkZ\KNMO^VWaPiZ r B�e#PhB n G�B n P#MQP#ebWHCHKNZEWlBFWH[Oe _ KVG`P#M�f&KNCyWHY,P�ZHKNM@DNP n W#;
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� Y,P�P2£�PbebWH[QDNP8AoB _ [OMQWHK n [OB n ? ÇÉ ·Zî ? _ B 4�3 P�P2D�BFMO^!BFWHP#G�[ n B n 4 CHP r CHPbZHP n WaB��
Wa[QK n ?x[QWHZ�P#[OR�P n DFB�MO^,PbZªG`P r P n G,[ n R�^ r K n WaY,P�Z r B�e#PoZ r B n`n P#G 3*4 WaY,P�ZHK�MO^`WHP 3 BFZH[OZ 3 ^VW



ÏNÓ

n K�Wª^ r K n WHY,PoelY`KN[OebP>K�f 3 B�ZH[QZ�f&^ n ebWa[QK n Z�f&KNC�WHY!BFWªZ r BFe#P�;}: n BFWH^,CaB�M(elY,K�[Oe#PoK�f 3 BFZH[OZ
[OZ]WaY`P�ZHP2WiK�f}Pb[ORNP n Z\WaBFWaPbZ�K�f}WaY`P�[OZ\KNMtB�WaP#GJZHKNMQ^`WaPF?¤[ n � Y,[QelY�WaY,P�G,[tB�R�K n B�M�PbMOP _ P n WHZ
K�f ÇÉ Ê B�C\P�WaY,P r K�WaP n Wa[tBFMTP n PbCHR 4 Z\^,C\f�BFe#P#Z�K�f�WaY,P�[QZHKNMOBFWaPbGcZHKNMQ^`WaPF;

� Y,P�G,[tBFRNK n B�MVP#MQP _ P n WaZ�K�f ÇÉ ·Zî _ K�G,[Qf 4 WaY,P][QZHKNMOBFWaPbG.Z\KNMO^VWaP r K�WaP n WH[tB�M!Z\^,CE�
f�B�ebP#Z�WaK
WlBF��P�[ n WaK]BFe#e#K�^ n W�WHY,P�[ n WaPbCaB�e2Wa[QK n K�fVP�B�elYkK�f�WaY,PbZHP�Z\WaBFWaPbZ � [@WaYiWaY`P�Z\KNMQD�P n W�?

� Y,[QMOPiWaY,PhK�£(��G,[OB�RNK n BFMTP#MQP _ P n WaZ>B�MOMQK � WaY,PkZHK�MO^`WHPhWaK r KNMtB�C\[O§bPk[ n C\P#Z r K n Z\PhWHK~WaY`P
ZHK�MQDNP n W�;�� nÁr CaBFebWa[Qe#P~[QWk[OZ n P#ebP#ZHZHB�C 4 WaK�WaCH^ n e�BFWHP~WHY,P¡Z r B�e#P¡K�f
ZHK�MO^`WHP~PbMOP#e2WaC\K n [Oe
Z\WaBFWaPbZ � Y,P n P2D�BFMO^!BFWH[ n R ÇÉ ·|î ; d KNC�K r P n ��Z\Y,P#MQML[OK n [Oe~ZHKNMQ^`WaPbZ�[QW�[OZ�K�fºWHP n Z\^`¼.e#[OP n W
WaK�[ n e#MQ^,G,PcK n M 4 WaY,P�DFB�MQP n ebPcZ\WlB�WaP#Zb?ªZ\[ n ebP�WaY,PbZHPsP n B 3 MOPc[ n WaCaB _ KNMQP#eb^,MtB�CkelY!B�C\RNP2�
WaCHB n ZEf&P#CªB n G¡Y`P n ebPiB�e#ebKN^ n WLf&K�C�WHY,P _ B�©\KNC\[QW 4 K�fTWaY`P r KNMtBFCH[O§#BFWa[QK n CHPbZ r K n Z\P�;�<LK�WHY
3 K n G,[ n R�B n G8B n WH[ 3 K n G,[ n R�Z\WaBFWaPbZ _ ^,Z\W 3 Py[ n e#MQ^,G,P#G8[ n KNCHG`P#CpWaKiebKNCHC\P#e2WaM 4 G,P#Z\e#C\[ 3 P
WaY`P _ KNMQP#e#^`MtB�C r KNMOB�CH[Q§�B 3 [OMO[@W 4 ;

� n B r`r MO[Qe�BFWH[OK n Z�WHK�Z\KNMQDFBFWHP#G¯� �	 �ëS"×V?
S · ?�Í*Õ��]WHY,PJMQK � PbZ\W�Z\[@��PbMOP#e2WaC\K n [Oe
Z\WaBFWaPbZ � P#CHPqC\PbWaB�[ n PbGT?�ebK _ r CH[QZH[ n R�B�MQM�ZEWlBFWHP#Z�WHY!BFW�ebKNCHC\P#MOBFWaPkWaK�� � � è­õ � Þ �h� 	 ä �2;
»oKk[ n f&KNC _ BFWa[QK n B 3 KN^`W�Y,[QRNY,PbC�PbMOPbebWaC\K n [Qe
Z\WlB�WaP#Z�[OZ�� n K � n Pb[QWaY`P#C}f&CHK _ P2� r PbCH[ _ P n W
KNC8f&CHK _ WHY,P#K�C 4 ;��Ð×VS���: n BFG,G,[QWH[OK n B�Mye#K _ r MQ[Oe#BFWa[QK n [ n � �	 [OZ.[QWHZ~MOB�CHR�P�Z r [ n ��KNC 3 [QW
e#K�^ r MO[ n R,? � Y,[QelY�MOP#B�G,Z�WaK�B8WaCHB n ZH[@Wa[QK n f&CHK _ Pb[ORNP n Z\WaBFWaPbZoWaY,BFWiB�C\P r CHP#G`K _ [ n B n WaM 4
Ao^ n G ½ Z�e#B�ZHP¡��BN�L[ n elY!B�CHB�ebWHP#C�BFW
WHY,P�P#wx^,[OMQ[ 3 C\[O^ _Û3 K n G�MOP n R�WaY�WHK8Z\WlB�WaP#Z]WaY,BFW�B�CHP
e�BFZHP���e"��BFW�MtBFCHRNP 3 K n G¡G`[OZ\WaB n ebP#Z��=×VS:�¬;�j�[ n ebPoP#B�elY¡ZEWlBFWHPo[ n WHY,[OZ�K r P n �¦ZHY,PbMOM(Z 4 ZEWaP _
Y!B�Z�B�W � K�f&KNMQG¾Z r [ n G`P#RNP n P#CHB�e 4�3*4 ÅiCHB _ PbCHZ ½ WHY,P#K�CHP _ ? ÇÉ ·Zî [OZkCHP r CHPbZHP n WHP#G 3*4 B
S�¹yö�S�¹ _ BFWHCH[ë��; d ^,CEWaY,PbC�G,P2WlB�[QMOZ�K�f�WaY,P _ K�G,P#M|A>B _ [OM@WaK n [OB n f&KNC�� �	 B n G��EILM � [ n
e#MQ^,Z\WHP#C\ZoBFCHP�RN[QD�P n [ n ILY!B r WaPbC>Í`;

� Y,PoP#[OR�P n DFB�MO^,PbZLK�f ÇÉ ·|î BFCHPoWHY,P _ ^,MQWH[OG,[ _ P n ZH[QK n B�M r KFWaP n WH[tB�M!P n P#C\R 4 Z\^,CE�
f�B�ebP#Z�K�fTWaY`PoP n WH[OC\PoZ\KNMO^`WHP2�¦ZHKNM@DNP n WªZ 4 Z\WHP _ ;}:yWLP#B�elY�ZEWaP r K�f�B _ K�MOP#eb^,MtBFC}G 4 n B _ [Oe#Z
ZH[ _ ^,MOBFWa[QK n ÇÉ ·Zî [OZqP2DFB�MO^!B�WaP#G¯B n G¥G,[OB�RNK n B�MO[Q§#P#G�WaK®RN[QD�P�WaY,PsP n P#CHR�[OP#Z.B n G�f&KNC\e#PbZ
CHPbwx^,[OC\P#G�WHK r CHK r B�R*BFWHP�WHY,P�WHCaB�©\PbebWaK�C 4 WaK¾WHY,P n P2��WcZ\WHP r ; z PbWaB�[OMQZ.KFfiWaY,P�WaP#elY��



Ï`S

n [Qw�^`P#Z
^,Z\P#GcWaKqebK _ r ^`WaP _ KNMOPbe#^,MOB�C�G 4 n B _ [Oe#ZªWaCaB"©\P#ebWHKNCH[QP#Z
B n GcWaY,P n K n B�G,[OB 3 BFWH[Oe
G 4 n B _ [OebZ
K n WaY,PbZHP r K�WHP n Wa[OB�MTZ\^,C\f�B�ebP#Z�B�C\PkR�[QDNP n [ n ILY!B r WHP#C]Ï,;
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¨pDFB�MO^!B�Wa[OK n K�f ÇÉ ·Zî C\P#wx^,[QCHP#ZhBcZHP2WhKFf r P#C _ B n P n W _ ^,MQWH[ r KNMOPbZ�B n G r KNMtBFCE�
[O§#B 3 [QMO[QWH[OPbZ8f&K�C�WaY,P�Z\KNMQD�P n WJB n G±PbDFB�MQ^!BFWa[QK n K�f�WaY`P®Z\KNMO^VWaP z � K r P#CHBFWaKNC\Z#; � Y`P
P#MQP#e2WaCHK�Z\WlB�Wa[Oe r CHK r P#CEWa[QP#ZiK�f�WaY,PqZ\KNMQD�P n Wke�B n 3 PqK 3 WlBF[ n PbG�f&C\K _ B � [QG,P�DFB�CH[QPbW 4 K�f
ZHK�^,CHebP#Z/�=¹N×�?pÏx¹V?�×�¹V?�×�Í���; d KNC8B�ZH[ _ r MOP�Z\KNMQD�P n W.ZH^,elY�B�Z.B�CHRNK n ?�K n M 4 WaY,P r KN[ n W
r KNMtB�C\[O§#B 3 [OMQ[QW 4 [OZ n P#P#G`P#Gcf&KNCyBhCHP�BFZHK n B 3 M 4 B�e#eb^,CaB�WaP�C\P r C\P#ZHP n WlBFWH[OK n ;�A�[ORNY,PbCLKNC\G,P#C
r KNMtB�C\[O§#B 3 [OMQ[QWH[OP#Z�B n G~Y 4 r PbC r KNMtBFCH[O§#B 3 [QMO[QWH[OPbZ|Y!B�DNPoB n P#RNMQ[ORN[ 3 MOPªPb£¤P#e2WLK n WaY`P�[ n WaP#CHB�e2�
Wa[QK n P n P#C\R 4 ?TPbZ r P#eb[tB�MQM 4 RN[QD�P n WHY,P�^ n ebP#CEWlB�[ n WH[OPbZ�[ n WHY,P�Z\Y,KNC\WE��CHB n RNPh[ n WaPbCaB�e2Wa[OK n Z#;
d KNC1I
­ 	 ? � PLY!B�D�Pªf&KN^ n GhWaY,BFW1B�v,D�P2��Z\[QWHPªG,[QZ\WHCH[ 3 ^`WaPbGhelY!BFCHRNP _ K�G,P#MJ�Ð×FÏ���?�e#K _�3 [ n PbG
� [QWHY�ZH[ n RNMOP¢��ebP n WaPbC r B�CHB�MOMQP#M1B n G r P#C r P n G,[Oeb^,MtB�C r K�MtB�C\[O§�B 3 [OMQ[QWa[QP#Zb?��=×�¹�� r C\K"DV[QG,P#Z�B n
B�G,Pbwx^!BFWaP�G,PbZHe#C\[ r WH[OK n ;|A�[ORNY,PbC�KNCHG,PbC z �÷� Ï*Ó���B n G�G,[QZ\WaC\[ 3 ^VWaP#G r KNMtB�C\[O§#B 3 [OMQ[QWH[OP#Z`�Ð×�Ó��
f&CHK _ B 3 [ n [@Wa[OKie#B�MOeb^,MtB�Wa[OK n Z}B�MQZHKkP2�V[OZEW�f&K�CLI
­ 	 ? 3 ^`Wª[QW�[QZ n K�W�e#MQP�B�C}WaY,BFW�WaY,PbZHP>R�[QDNP
B _ K�CHP�B�ebe#^,CHBFWaP�G,PbZHe#C\[ r WH[OK n K�f1WaY,P�[ n WHP#C _ KNMQP#eb^,MtB�C r KFWaP n WH[tB�Mr�Ð×N×���;

{|BFCaB _ PbWHP#CH[Q§�BFWH[OK n KFf�WaY`P�Z\KNMO^VWaP
[OZ _ KNCHP
[ n DNKNM@DNP#G�; � Y,P _ BFWHCH[ë��PbMOP _ P n WHZ
K�f�WaY`P�ZHKNMQ^`WaP z �çK r PbCaBFWHKNCHZ�B�CHPqP2D�BFMO^!BFWHP#G�G`[OCHPbebWHM 4 f&CHK _ WaY,PqZ\KNMO^VWaP 3 BFZH[OZof&^ n e2�
Wa[QK n Zb; d KNC
� �	 � P�f&KN^ n GJWaY,BFWoB8f&KN^`CE��Z\[QWHP z � P¢� r B n ZH[QK n ^ r WHK~wx^!B�G`CH^ r KNMOP�KNC\G,P#C

� B�Z�ZH^V¼~eb[OP n W#;�:>M@WaY,K�^,RNY z � ½ ZiBFCHP � [QG,P#M 4 ^,ZHPbG�WaK¡C\P r C\P#Z\P n WiWaY,P�elY!B�CHR�P�G,[OZEWaC\[@�
3 ^`WH[OK n K�f�B�Z\[ n RNMQPoPbMOPbebWaC\K n [Qe>Z\WaBFWaPF?,B��FP 4 f&P�BFWH^,CHP�KFf�KN^,CªPb£¤P#ebWH[QD�P�A>B _ [OM@WaK n [OB n [OZ
WaY`P�^,ZHPqKFf�G,[OZEWaCH[ 3 ^`WHP#G9R[V\ÿ��M	WYZR{Y\��� _ ^,MQWH[ r KNMOPbZ#; � Y,P#Z\PqK�£u�¦G,[tBFRNK n B�M z � ½ ZiB�C\P n K�W
� [OG`P#M 4 B�D�BF[OMtB 3 MOP]f&KNC]B 3 [ n [QWa[QK � B"D�Pkf&^ n ebWH[OK n Zb?!B n G � PhY,B"D�P�K 3 WlBF[ n PbGsWHY,P _Ý3x4 B
_ [ n KNC _ K�G,[@v!e�BFWH[OK n K�f1WHY,P�[ n WaPbC\f�B�ebP 3 P2W � PbP n j�WaK n P ½ Z z �J: r B�el��B�RNPkB n GcWaY`PhB 3
[ n [QWa[QK r C\KNRNCHB _ùøìú`û�üJý;ú �=× · �¬;.IyBFMOe#^`MtBFWH[OK n KFfªWHY,P z � K r PbCaBFWHKNCHZ�B�G`G,ZkB n P#RNMQ[@�
RN[ 3 MOP�ebKNZ\WiWHKcWaY,P.B 3 [ n [QWa[QK¡e#B�MOeb^,MtBFWH[OK n Z#; � Y,P n WaY,P8e#B�MOeb^,MtBFWH[OK n Z�B�C\P r PbC\f&KNC _ PbG
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K n BhRNCH[QG¡K�f�Z\KNMO^`WHP>RNPbK _ PbWaC\[OPbZ³þ � P�^,Z\P#G�×�Ó r KN[ n WaZªf&K�CL� �	 þË[ n WaPbC r KNMtBFWH[OK n e#B n 3 P
^,Z\P#GÁWaK�PbDFB�MO^,BFWaP 3 K�WHY¾WaY`P z � _ BFWaC\[@�®PbMOP _ P n WHZ�B n GÁWHY,P¡PbMOPbebWaC\K n [Qe¡P n P#CHR 4 BFW
B�C 3 [QWHCaB�C 4 ZHK�MO^`WHPiRNP#K _ PbWHCH[QP#Z#;

� Y,P8PbDFB�MQ^!BFWH[OK n KFf�WHY,PqW � K���P#MQP#e2WaCHK n K r PbCaBFWHKNC�[ n WHY,P8ZHKNMQ^`WaP�[ n G,^`ebWa[QK n �
G,[QZ r P#CHZ\[OK n WaPbC _ ? Çñ � ë � Çñ ?1C\P#wx^,[QCHP#Z�f&^,CEWaY,PbChPbMtB 3 KNCaB�Wa[OK n ; � Y,P¡K n P2��PbMOPbebWaC\K n�z �
_ BFWaC\[@��P#MQP _ P n WaZ ð à×á B�CHP¡K 3 WlBF[ n PbGÁf&CHK _ WaY,PsB 3 [ n [QWH[OK�e�B�MQe#^,MOBFWa[QK n BFZqG,P#Z\e#CH[ 3 PbG
B 3 K"DNP�;±< 4 [ n ZHPbC\WH[ n R�WaY,P�[OG`P n Wa[@W 4 ?�Òÿþ Õ�� Ø Ü���Õ ?yB n G�C\P#Z\WHCH[QebWa[ n R�WaY,PJZH^ _ WaK�WaY`P
3 B�Z\[OZ�Z\WaBFWaPbZyK�fTWHY,P>Z\KNMO^`WHP�? � Poe�B n � CH[QWHP�WHY,P _ BFWHCH[@�qP#MOP _ P n WaZLKFfTWaY,P�W � K���P#MQP#e2WaCHK n
K r P#CHBFWaKNC
[ n WaP#C _ Z
KFf|K n P2��PbMOPbebWaC\K n _ BFWHCH[ë��PbMOP _ P n WHZ#?
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«������	� �
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� Y,[QZ
B r,r C\K��`[ _ B�Wa[OK n [OZªe#K n ZH[OZEWaP n W � [@WaYsB�MQMOK � [ n RkWHY,PiZHKNMQ^`WaPoWaK r KNMtBFCH[O§bP>B n Gc !^,e2�
Wa^,BFWaP�K n M 4 [ n WHY,P�Z r BFe#P�G,Pbv n P#G 3x4 WHY,P�ZHKNMQ^`WaP 3 B�ZH[QZ]f&^ n ebWH[OK n Zb;

¨pDFB�MO^!B�Wa[OK n K�f|WaY,PkZH^,Z\e#P r Wa[ 3 [OMQ[QW 4 WaP n ZHK�CLë�[OZ]^,Z\^!B�MOM 4 WaY,P _ K�Z\W�e#K _ r ^V�
WlB�Wa[OK n B�MOM 4 G,P _ B n G,[ n RiZ\WHP r [ n e#K n Z\WHCH^,e2Wa[ n R ÇÉ ·Zî ; � Y,P n K n M 4 BiZH[ n RNMQP
ZHKN^,C\e#P
WaPbC _
[OZ r C\P#Z\P n W�?¤[QW _ B 4�3 PkPb¼.e#[QP n W�WaK¡P2DFB�MO^!B�WaPiWaY,Pk[ n G,^,e#PbG _ K _ P n WaZb? Ý Þ±ô 7�ë � í]?
^,Z\[ n RJB n [QWaPbCaBFWH[QD�P r CHK�e#P#G`^,CHPF;c<LP#e#B�^,Z\P~WaY`P~Z\KN^,CHebP.WHP#C _ [ n ÇÉ ·Zî [QZkB n K r PbCaBFWHKNC#?
Y,K � PbDNPbC#?1BcG,[Q£¤P#C\P n W�ZHP2W�K�f�[ n G,^`e#P#G _ K _ P n WaZ _ ^`Z\W 3 Pqe#K _ r ^`WHP#G�f&KNC�P#B�elY r B�[OC
K�f 3 B�ZH[QZ>Z\WaBFWaPbZ#;o� n e#MQ^,Z\WHP#CHZb? � Y,PbCHP�WHY,P n ^ _�3 P#CoK�f r KNMtBFCH[O§#B 3 MQPiZH[QWHP#Z�[QZoC\P#MOBFWa[@DNP#M 4
Z _ B�MQM¬?x[QWL[OZLWHY,P#C\Pbf&KNC\P _ K�CHP�P2¼~eb[OP n WLWaKqe#K _ r ^VWaPië0G,[OC\P#ebWHM 4.3*4 [ n D�P#CEWa[ n R�WaY,P _ B��
WaC\[@�9�¹ß Þ çh� è ��; � Y,[QZ _ BFWaC\[@�s[QZ r KNZH[@Wa[QD�P�G,P2v n [@WaP�^ n WH[OM�WaY,PhK n ZHP2WiK�f r KNMtBFCH[O§#BFWa[QK n
e�B�WlB�ZEWaCHK r Y,P�? � Y,[QelY¡K�e#e#^`CHZ � Y,P n WHY,P r KNMOB�CH[Q§�B 3 MOPyZ\[QWaPbZªK n G,[@£�PbCHP n W _ KNMOPbe#^,MQP#Z�B�CHP
WaK�K�e#MQKNZHPbM 4 Z r B�e#PbG��Ð×NÕ���;�ILY,KNMQP#Z\� 4 G`P#e#K _ r KNZH[@Wa[QK n �=×����![OZ � P#MOM!Z\^,[QWHP#G.f&KNCpWaY,P�e#K _ �
r ^`WaBFWa[QK n K�fPë 3 Pbe�B�^`ZHP8[QW>[OZ�Y,[QRNY,M 4 Pb¼.e#[QP n WkB n G�f�B�[QMOZ]f&KNC _ BFWaC\[Oe#PbZoWHY!BFW�B�C\P n K�W
r KNZH[@Wa[QD�P�G,P2v n [QWHP�? r C\K"DV[QG,[ n RsB � B�C n [ n R�WaY!BFWiWHY,PqMO[ n P�BFC>CHPbZ r K n Z\P~B r,r CHK��V[ _ BFWH[OK n
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[OZ n K~MQK n RNPbCLDFB�MO[QGT;
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� Y,P�Z\Y,KNCEW\��CHB n RNPhPb£¤P#e2Wa[QD�PqA>B _ [QMQWaK n [tB n _ B 4�3 PhZ r MQ[QWo[ n WaK.W � KcebK _ r KF�

n P n WHZ#?
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� Y,PbCHP���B n G õ G,P n K�WaPbZªWHY,P>Z\KNMO^`WHP>B n G¡Z\KNMQD�P n WyC\P#Z r P#e2Wa[@DNP#M 4 ; � Y,PoZHKNM@DNP n WE��Z\KNMQD�P n W
[ n WHP#CaBFebWa[QK n P n P#CHR 4 ? ¶ ��� ?>[OZ�B�ZHZ\^ _ PbG0WHK 3 P�[ n G,P r P n G,P n W�K�f�WaY`P�ZHKNM@DNP n W � B"D�P
f&^ n e2Wa[QK n ?�B n G¥ZHK®[OZ�ZH[ _ r M 4 B�f&^ n e2Wa[QK n K�foWHY,PcZHK�MQDNP n W n ^,ebMOP#B�C8e#K�KNCHG,[ n BFWHP#Z#;�� n
_ KNZ\W r KFWaP n WH[tB�M _ KVG,PbMOZ�^,ZHPbG�f&KNC�MO[Owx^,[QG~Z\[ _ ^`MtBFWH[OK n Zb?NWaY,P>ZHY,KNCEW\�¦CaB n R�Po[ n WHP#CHB�ebWH[OK n Z
B�C\P�CHP r CHPbZHP n WHP#G 3*4 r BF[OC � [QZHP�BFWaK _ �³B�WaK _ ��P n,n B�C\GV� � K n P#Z r K�WaP n WH[tB�MQZ#? � Y`[OMOPsWaY`P
MOK n RF��CHB n RNPLP#MOPbebWHCHKNZEWlBFWH[Oey[ n WHP#CHB�ebWH[OK n Z�BFCHP
e�BFMOe#^`MtBFWHP#G8^,ZH[ n R�G,[OZEWaC\[ 3 ^`WHP#G8elY!B�C\RNP#Z}WHK
CHP r CHPbZHP n W�WHY,P�K"DNPbCaB�MQM|elY!B�C\RNPqG,[QZ\WaC\[ 3 ^VWa[OK n ;ijV^`elY _ K�G,P#MQZ#?TBF^,R _ P n WaPbG 3x4 WaY,P�[ n �
e#MQ^,ZH[QK n K�f¤ZHKNM@DNP n W r KNMtB�C\[O§#B 3 [OMQ[QW 4 ?�B�C\P
P�B�Z\[OM 4 B r,r MO[OPbG�WaK�WaY,P]P2£�PbebWa[@DNP�A>B _ [QMQWaK n [tB n ;
:yWaK _ ��BFWaK _ ��P n,n B�C\GV� � K n P#Z r K�WHP n Wa[OB�MOZ�Y!B�D�P 3 PbP n ^`ZHP#GÁWHK�C\P r C\P#ZHP n W�WaY,P~ZHY,K�C\W\�
CaB n RNP�ZHKNM@DNP n W�[ n WHP#CHB�ebWH[OK n Z�[ n B r,r MO[Qe�BFWH[OK n Z�WaK�B�C\RNK n B n G�I
­ 	 ZHK�MQDNP n WaZ*�ëS�×�?*S · ?"Í*Õ,�¬;

z PbWHP#C _ [ n [ n R.WaY,PqZ\Y,KNCEW\��CHB n RNPqZ\KNMO^VWaP2�¦ZHKNM@DNP n W�[ n WaP#CHB�ebWH[OK n Z>[OZiZ\K _ P � Y!BFW
_ KNCHPiebK _ r MO[Oe#BFWaPbGT;p� n RNP n P#CaBFM¬?`WHY,P#Z\Ph[ n WHP#CHB�ebWH[OK n Z � [QMOM¤G,P r P n GJK n WaY,P�PbMOP#e2WaC\K n [Oe
Z\WaBFWaPJK�f�WHY,P�Z\KNMO^`WHP�; � Y,P�B r,r C\K*B�elYËB�G`K r WaPbG°[ n WaY`[OZ � KNC\�¯Y,B�Z 3 P#P n WaK¾B�G,K r W
WaY`P.Z\[ _ r MOPbZ\W r K�WHP n Wa[OB�M _ KVG,PbM|f&KNC�WHY,PqZHY,K�C\W\�¦CaB n RNP8[ n WaPbCaB�e2Wa[OK n Z>WaY,BFW � [OMOM�v,WiWaY`P
B�DFB�[OMOB 3 MOPJG!BFWaB¥f&C\K _ P¢� r P#C\[ _ P n WaZb; d KNC 3 K�WaY±K�fhWaY,P�Z\KNMQD�P n WaZsWaY!B�WJY,B"D�P 3 P#P n
Z\WH^,G,[QP#G¾Z\K�f�BFC#?�Z\WlB�WaP2�¦[ n G`P r P n G,P n W�BFWHK _ �³BFWHK _ ��P n`n B�CHG�� � K n PbZ r B�CaB _ PbWHP#C\ZkY,B"D�P
3 P#P n v,W}WHK�CHP r CHK�G,^,e#P
WHY,P r KFWaP n WH[tB�MQZ|K�f¤�|B n G8� � [ n WaP#CHB�ebWH[ n R � [QWaY.B�Z\[ n RNMQPyZHK�MQDNP n W
_ KNMOPbe#^,MQP
B�Z�G,PbWHP#C _ [ n P#G 3x4 Y`[ORNYV�¦CHPbZHKNMQ^`Wa[QK n�r Y,KFWaK�P#MOPbebWHCHK n Z r P#e2WaCHK�ZHe#K r 4 �Ð×�U`? · Ó��¬;
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� Y,PbZHP r B�CaB _ P2WaP#C\Z�B�MOK n P � P#CHP8Z\^`¼.e#[OP n Whf&KNC>� �	 �¬I
­ 	 �³«V? 3 ^`Wk[@W � BFZ n P#e#PbZHZHB�C 4 WHK
[ n WHCHK�G,^,e#P.B n B�G,G`[QWa[QK n B�M|Z\WlB�WaP2�¦G,P r P n G,P n W�WHP#C _ WaK�CHP r CHK�G,^,e#P8WaY`P¡B n [OZHKFWaCHK r 4 K�f
WaY`Pª��õ�:oC1[ n WaP#CHB�ebWH[OK n ? � Y,[QelY�G,P r P n G,ZpK n WHY,PLKNC\[OP n WaBFWa[QK n K�f`WHY,PL[QKVG`[ n P}wx^!B�G`CH^ r KNMOP
_ K _ P n W��ëS�×,���¬jVPbPhILY!B r WHP#CoÍqf&K�C
G,PbWaB�[OMQZl�2;
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� Y,P~P#[OR�P n ZEWlBFWHP#ZkK�f ÇÉ ·Zî B�CHP8K 3 WlB�[ n P#G�BFWhP�B�elY�Z\WaP r [ n B _ KNMQP#eb^,MtB�CiG 4 �
n B _ [OebZ
ZH[ _ ^,MtB�Wa[OK n 3*4 WaY,Pif&KNMQMOK � [ n R r CHK�e#PbZHZb�

�ES"�k­ 3 WaB�[ n ZHK�MO^`WHP 3 BFZH[OZ�ZEWlBFWHP~P n P#C\RN[OPbZ�B n G®G,[QZ\WaC\[ 3 ^VWaP#G _ ^,M@Wa[ r KNMQP�K r �
P#CHBFWaK�CHZ
f&CHK _ Z r MQ[ n PbGJG!B�WlB8PbDFB�MO^,BFWaPbG�BFW]WHY,P�e#^,C\CHP n WoD�BFMO^,PiK�f1WaY,PkZHK�MO^`WHPk[ n WaP#C n B�M
e#K�KNC\G,[ n B�WaP#Zb; � Y,PqP n P#CHR�[OP#Z>K�f�WaY,P�Z\KNMO^VWaP 3 BFZH[OZ>Z\WlB�WaP#Z�f&K�C _ WaY,PqG`[tB�RNK n B�M _ B�WaCH[ë�
ÇÉ Ê ;

�¬¹���ILK _ r ^`WaP¯ILKN^,MQK _�3 [QeÁWaPbC _ Z�[ n WaY,P¥P¢� r CHP#Z\ZH[QK n f&KNC�WHY,P¥Pb£¤P#ebWH[QD�P
A>B _ [QMQWaK n [tB n ?`WaY,PhMtB�ZEW>W � K¡WaPbC _ Z>K�f�¨}w(;�¹�;QS�×�?uf&C\K _ WaY,PhG,[OZEWaCH[ 3 ^`WHP#G�Z\KNMO^`WHP _ ^,M@�
Wa[ r K�MOP#Zb?VWHY,P�ZHKNM@DNP n WoelY!B�C\RNP�G,[OZEWaCH[ 3 ^`WH[OK n ?`B n GcWaY`PkZ\KNMQD�P n W r KNMOB�CH[Q§�B 3 [OMO[@Wa[QP#Z#;

��ÍN�
IyB�MOeb^,MtBFWHP�WaY,P�Z\KNMQD�P n W�[ n WaCHB _ K�MOP#eb^,MtBFCLP n P#CHR 4 ? ¶ ã¹ä^å Î¿æ ;
��Ï*�
IyB�MOeb^,MtBFWHP�WaY,P�Z\Y,KNC\WE��CHB n RNPi[ n WHP#CHB�ebWH[OK n Zb? ÇÉ Í�Î ;
�¬×�� z [tB�RNK n B�MO[Q§#P ÇÉ ·Zî WaK8RNPbW�Pb[ORNP n D�P#e2WaKNC\Z>B n GJP n P#C\RN[OPbZ]f&K�C]B�MOM¤Z\WlB�WaP#Zb;
� · �8�¦f n P#ebP#ZHZHB�C 4 ?]e#K _ r ^`WHP�WHY,PJf&KNC\e#PbZ~K n WaY,P�e#^`CHCHP n WcB�G,[OB 3 BFWH[OecZEWlBFWHP

3*4 e�B�MQe#^,MOBFWa[ n RqWaY,PkG,PbCH[QDFBFWH[QD�P#Z]K�f|WHY,PkPb£¤P#ebWH[QD�P�A>B _ [QMQWaK n [tB n � [QWaY�CHPbZ r P#e2W>WaK8WaY`P
n ^,e#MQP�B�C]ebKVKNC\G,[ n BFWaPbZ 7 B n GJ^`ZH[ n R8WHY,PkAoPbMOM _ B n,n � d P 4 n _ B n WHY,P#KNC\P _ ?
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� Y,PkP#MQP#ebWHCHK n [Oe�P n PbCHR 4 K�f�WaY`PhZ\KNMO^`WHP2�¦ZHKNM@DNP n WoZ 4 Z\WHP _ [OZ
WHY,PhP¢� r PbebWlB�Wa[OK n
DFB�MO^`PiK�f ÇÉ ·Zî � [@WaYsCHPbZ r P#ebW�WaKqWHY,P � B�DNP�f&^ n e2Wa[QK n K�f|WHY,P�ZHKNMQ^`WaPF?

¶ � Û � ô ¶ ã¹ä^å Î�æ Þ Ü{ÛOÕ ÇÉ Ê Õ Û Ø Þ Ü{Û(Õ ÇÉ Í�Î Õ Û Ø
Þ S¹ Þ � ó Þ S

¹ Þ � Ü{ÛOÕ Çô Õ Û Ø Þ S
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[ n � Y,[OelYÁWHY,P¡MOB�Z\WhMO[ n P.[ n DNKNM@DNPbZhWaY`P�ZHe#B�MtB�C r C\KVG,^`ebW�KFf
WaY,P~ZHP#ebK n G�CHB n ��WaP n ZHKNC\Z

ïñ ïñ B n G�ë�; � Y,P¡WHP#C _ S,Â�¹ Ü ïð Ø � Ü ïñ Ø Y,B�Z 3 P#P n G,[OZ\e�B�C\G,P#G¾ZH[ n e#P�BFMOM�[ n WaCHB _ KNMOPbe#^,MOB�C
ILKN^,MQK _�3 [QeJWHP#C _ ZsB�C\P�§#P#C\K,; � Y,P�Z\P#MQft�¦P n PbCHR 4 Ü ÇÉ Ê Ø K�fkWaY,P�Z\KNMO^VWaP�[OZ¡PbDFB�MO^,BFWaPbG
P2�`B�e2WaM 4 ?|CHBFWaY`P#CiWaY!B n [ n WaY`P~^,Z\^!B�M�Y!B�C _ K n [Oe.B r,r CHK��V[ _ BFWa[QK n ��¨}w(;p¹�;ÔÕN�¢? 3 Pbe�B�^,Z\P
WaY`PhY,[QRNY,PbCE��K�CHG,PbC]WHP#C _ Z�B�C\PkPbZHZ\P n Wa[OB�M�f&K�C]WHY,PkG,P#Z\e#CH[ r Wa[QK n K�f}B8Y,[OR�Y,M 4 r KNMOB�CH[Q§�B 3 MOP
_ KNMOPbe#^,MQP�;�:>MOM}WHY,P¡WaPbC _ Z�[ n ¨}w(;}¹V;È¹�Ó�ebK n WlB�[ n [ n RJP#[@WaY,PbChWaY`P¡ZHK�MQDNP n W _ ^,M@Wa[ r KNMQP#Z
ÞXKNC]WaY,PhZHKNM@DNP n W r K�WHP n Wa[OB�M6í±G,P#Z\e#C\[ 3 P�P#MQP#ebWHCHKNZEWlBFWH[OekB n G�[ n G,^`ebWa[QK n [ n WaPbCaB�e2Wa[OK n Z#;
� Y,P�MtBFZ\W
WaPbC _ ebK n WlB�[ n Z 3 KFWaYs[ n G`^,ebWH[OK n B n GsG,[QZ r P#C\ZH[OK n [ n WaP#CHB�ebWH[OK n Z#�

7 S¹ Ü ïñ�� Ø � ë ô 7 S¹ Ü ïñ Ø � ë � Ü ïñ Ø [ n G,^,ebWH[OK n

7 S¹ � Ü ïñ � Ø 7 Ü ïñ Ø 	 � � ë G,[QZ r P#CHZ\[OK n Ï �¬¹V;È¹VS��

� Y,Pi[ n G,^,e2Wa[OK n WaP#C _ G,PbZHebCH[ 3 P#ZyWHY,Pi[ n WHP#CaBFebWa[QK n K�f�WaY`P�ZHKNM@DNP n W r KNMtBFCH[O§#B 3 [QMO[QW 4 � [QWHY
WaY`P�ÿ���TWV\ÿ
�ST r K�WaP n WH[tB�MªB�C\[OZH[ n R�f&C\K _ WHY,P�elY!BFCHRNPcG,[QZ\WHCH[ 3 ^`Wa[QK n K�f]WHY,P�ZHK�MO^`WHP�? Ü ïñ Ø ;
� Y,P�G,[OZ r PbCHZ\[OK n WaPbC _ B�C\[OZ\P#Zqf&CHK _ WaY,Ps[ n WHP#CaBFebWa[QK n K�f>WHY,PsZHKNM@DNP n W r KNMtB�C\[O§#B 3 [OMQ[QW 4
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� [QWHY�WaY`P� !^,e2Wa^!BFWH[OK n ZiB 3 KN^`W>WHY,[OZ>B�DNP#CHB�RNPF?r� Ü ïñ � Ø 7 Ü ïñ Ø 	 ��; � Y,P#Z\P� !^,e2Wa^!BFWH[OK n ZiB�CHP
G,^,P]WaK _ KFWa[OK n K�f�WHY,PoZ\KNMO^VWaP�P#MOPbebWHCHK n ZªB n G _ B 4q3 P�P2�Ve#P r Wa[QK n B�MQM 4 MOB�CHRNP � Y`P n W � K
r K�WaP n WH[tB�M�Z\^,C\f�B�ebP#ZqBFCHP n P�B�C\M 4 G,P#R�P n PbCaBFWHP�; � Y`[OZ�[QZhC\P�B�G`[OM 4 Z\P#P n f&KNCkWHY,P�e#B�ZHP~K�f
A��	 Z\WaC\PbWHelY,P#G®B�M _ KNZEWoWHK 3 K n G�G,[QZHZ\KVeb[tBFWH[OK n ? � Y,PbCHP�WHY,P�elY!BFCHRNPhG,[OZEWaCH[ 3 ^`WH[OK n  !^,e2�
Wa^,BFWaPbZ 3 P2W � PbP n A � Ï�Ï�Ï AËB n G8A Ï�Ï�Ï A � ? � [QWHY8B _ P�B n elY!B�CHR�P
K�f�S,ÂN¹oK n P#B�elY.BFWaK _ ;
��B�CHR�P� ,^,ebWH^!BFWa[QK n Z _ B 4 KVebe#^,C � Y,P n PbDNPbC>W � K���P � [QZoZEWaCH^`ebWa^`CHP#Z>B�CHP 3 C\KN^,RNY*Wo[ n WaK
CHPbZHK n B n e#P 3*4 Z\KNMQDFBFWH[OK n Pb£¤P#e2WaZ#;q­ _ [OZ\ZH[QK n K�f�WHY,P� !^,e2Wa^!BFWH[OK n Z�MOP#B�G,Z>WHKcZ r ^,C\[OKN^`Z
MOK�e�BFMO[O§#BFWa[QK n K�fVWaY,PªP2�Ve#PbZHZpZ\KNMO^VWaP�elY!B�CHR�PªK n BoZ\[ n RNMQP�BFWaK _ ?�� S�Õ���ZH[ n e#P�WaY`PL[ n G,^,ebWH[OK n
P n P#CHR 4 [QZ�RNCHP#BFWaPbZ\Wy[@f�B�MQM`WaY`P>elY!B�C\RNP�[OZ�e#K n ebP n WaCHBFWaPbGcBFWLBkZ\[ n R�MOP r K�[ n W�;}<ªP#e�BF^,ZHPoK�f
WaY`PqMtB�C\RNP _ B�R n [@Wa^,G,P�K�fªWHY,P8ZHKNMQ^`WaPh !^,ebWH^!BFWH[OK n Zb?�[QWi[QZiP#ZHZ\P n Wa[OB�MpWaKc[ n e#MQ^,G,P�WHY,P _
WaK�K 3 WaB�[ n wx^!B�MQ[QWaBFWa[@DNP#M 4 ebKNCHC\P#e2W�C\P#ZH^`MQWaZ�� S�Õ"õ(S�U`?�¹�Í`? · S�? · ¹���; � Y,[QZh[QZ�[ n e#K n WHCaB�ZEW
WaKsWaY`P _ ^,elY�Z _ B�MOMQP#C� !^`ebWa^,BFWa[QK n ZhB�CH[QZH[ n Rsf&C\K _ WaY`P~Z\KNMQD�P n W�PbMOP#e2WaC\K n ZhB n G�f&C\K _
WaY`P¡e#K�CHP¡PbMOPbebWaC\K n Zh[ n WHY,P¡Z\KNMO^VWaP�? � Y,[OelYÁB�CHP~^,ZH^!BFMOM 4 B 3 ZHKNC 3 PbGÁ[ n WaY,P~P _ r [OC\[Oe#B�M
ZHY`KNC\WE��CaB n RNP�A>B _ [QMQWaK n [tB n ;

� Y,P]G,[QZ r P#CHZ\[OK n WHP#C _ [ n WaY,P
P n P#C\R 4 P2� r C\P#Z\ZH[OK n ?�¨�w(;�¹V;È¹VSN?NB�CH[QZHP#Z 3 Pbe�B�^,Z\P
WaY`P�Z\KNMQD�P n W.P#MQP#ebWHCHK n [Oe r KNMtB�C\[O§#BFWa[QK n [QZ~BFZHZH^ _ PbG�WHK®C\P#Z r K n G¯[ n Z\WaB n WlB n PbKN^,Z\M 4 WHK
 !^,e2Wa^!B�Wa[OK n ZhKFfyWaY,P8DFB�MOP n e#P.ZHK�MO^`WHP~PbMOP#e2WaC\K n Z#;J­ n M 4 WaY,P~ZHKNMQ^`WaP8DFB�MOP n e#P.P#MQP#e2WaCHK n
 !^,e2Wa^!B�Wa[OK n ZpB�C\PL[ n e#MQ^,G,P#G 3 Pbe�B�^`ZHPyK�f`WaY,PªCHP#ZEWaC\[OebWH[OK n K�f,WHY,PyZHK�MO^`WHP 3 BFZH[OZ�WaKo[ n ebMO^,G,P
K n M 4 DFB�MOP n e#P.P2�Ve#[@WlBFWH[OK n Z#;s�¦f
[ n Z\WaP#B�G¾WHY,P.WH[ _ P8ZHe�BFMOP#Zkf&KNC�WaY,P~P#MOPbebWHCHK n [Qe _ K�WH[OK n
[ n WaY,P~ZHKNMQ^`WaP¡B n G�ZHK�MQDNP n W � PbCHPcebK _ r B�CaB 3 MOP�?1[QW � K�^,MOG 3 P _ KNCHP¡B r,r C\K r C\[tBFWHP.WHK
^,Z\P�B�A>BFC\WaC\P#P¢� r C\KVG,^`ebW � B�D�P®f&^ n ebWa[QK n ��¨}w(;o¹V;=Ï*�~f&KNC�WaY,P�P n WH[OC\P®Z\KNMO^VWaP2�¦ZHKNM@DNP n W
Z 4 ZEWaP _ ; � Y,P>G`[OZ r P#C\ZH[QK n WaPbC _ � KN^,MOG~WaY,P n 3 P>B 3 ZHP n Wyf&CHK _ WHY,P>P n P#C\R 4 P¢� r CHPbZHZH[QK n
¨}w(;�¹V;È¹�Ó�B n G�WHY,P�ebKNCHC\P#Z r K n G`[ n R�jVelY`C"ÇKNG,[ n RNPbC�P#wx^!BFWH[OK n f&K�C>WaY,P�ZHKNMQ^`WaP � KN^,MQG 3 P
n K n MO[ n P�B�CO� S"U`? · Í���;
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� P
e�B nqn K � e#K _ r BFCHPyKN^`CpPb£¤P#e2Wa[QD�P]A>B _ [OM@WaK n [tB n B n GqP n P#C\R 4 P¢� r CHPbZHZH[QK n
� [QWHY r CHP2DV[QKN^,Z � KNCH��K n Z\[ _ [OMOB�C~Z 4 Z\WaP _ Zb; � P�G,K n KFW�BFWHWHP _ r WcWaK�C\PbD�[OP � WaY`P
_ B n 4 B r,r C\K*B�elY,PbZ>WaY!B�W>Y!B�D�P 3 PbP n WaB���P n WaK � B�CHG`Z�[ n ebKNC r KNCHBFWa[ n R _ PbG,[O^ _ Pb£¤P#ebWHZ
[ n WHK�P#MQP#ebWHCHK n [Oe.Z\WaC\^,ebWH^,CHPce#B�MOeb^,MtB�Wa[OK n Z#? 3 ^`W�CHBFWaY`P#C�f&K�e#^,ZhK n BJf&P � ZEWa^,G`[OP#ZhWaY!BFW
B�G,G`CHP#Z\Z.WHY,P r C\K 3 MOP _ [ n � Y`[OelY � P�B�C\Pc[ n WaPbCHP#ZEWaPbGT��B�Z _ BFMOM¬?|Y,[ORNY`M 4 r KNMOB�CH[Q§�B 3 MOP
ZHK�MO^`WHPiG,[OZ\ZHK�e#[tB�Wa[ n Rq[ n Z\[OG,P�B r KNMtB�C\[O§#B 3 MOPoZHKNM@DNP n W�KNC]ebMO^,ZEWaP#Cb;

­ n P r K r ^,MOB�CpB r,r CHKNB�elYq[OZ�WaK>WHCHP�B�WpWaY,PLZHKNM@DNP n W�BFZ}B�G,[OPbMOPbebWaC\[Oe�e#K n WH[ n ^,^ _
� S�Õ"õ(S�U`?�¹N¹V? · Í`? · Ï���;1Å�[ _ B n G�A 4 n P#Z*�ëS"U��xY!B�DNP�G,PbD�P#MOK r PbG�ByDFB�CH[OBFWa[QK n B�M�P2� r C\P#ZHZ\[OK n ?
3 B�Z\P#G�K n B _ ^,M@Wa[OebK n v!R�^,CaBFWH[OK n Z\P#M@ft��e#K n ZH[QZ\WaP n Whv!PbMOG � B�D�P¡f&^ n e2Wa[OK n ?�f&KNCiWaY,P8f&CHPbP
P n P#CHR 4 K�f8B n [ n WaPbCaB�e2Wa[ n R¥ZHKNMQ^`WaP¢��ZHK�MQDNP n W�Z 4 ZEWaP _ ; � P®e#K n Z\[OG,PbCJY`P#CHP®K n M 4 WaY`P
B�G,[OB 3 BFWH[Oe�MQ[ _ [QW��&CHP2f&P#CHC\P#GÙWHK 3*4 Åi[ _ B n GXA 4 n P#Z�BFZ�WHY,PX¿\<LKNC n �E­ r,r P n Y,Pb[ _ P#C
MO[ _ [@WaÀx�LKFf�WHY,[OZoWaY,PbKNC 4 ?T[ n � Y,[QelY�WaY,P�Z\KNMQD�P n W�P#MQP#e2WaCHK n [Oe r KNMOB�CH[Q§�BFWH[OK n [OZoCHP#RNB�CHG,PbG
B�Z�f�B�ZEWie#K _ r BFCHP#G � [@WaY�WaY`P�P#MQP#ebWHCHK n [Oe�G,PbRNCHPbP#Z�K�f�f&CHPbP#G,K _ K�f�WaY`PqZHKNMQ^`WaPF;h� n WaY`P
B�G,[OB 3 BFWH[Oe�MO[ _ [@W.B n Pb£¤P#e2Wa[QD�P�A>B _ [QMQWaK n [tB n f&KNC~WaY,P�Z\KNMO^VWaP _ B 4�3 P�K 3 WlB�[ n P#G 3*4
_ [ n [ _ [Q§#[ n RJWaY`PJf&CHPbP2�¦P n PbCHR 4 P2� r C\P#Z\ZH[OK n � [QWHY¯C\P#Z r P#e2W�WaK�WaY`P�ZHK�MQDNP n W¡PbMOP#e2WaC\K n [Oe
r KNMtB�C\[O§#BFWa[QK n ; � Y,[QZ¡MQP�B�G,Z.WaK¾B n Pb£¤P#e2Wa[@DNP�f&C\P#P�P n P#C\R 4 K r PbCaBFWHKNC8f&KNC~WHY,P�Z\KNMO^`WHP�?� ¼�� ? � Y`[OelY _ B 4�3 P � CH[@WHWaP n [ n WaPbC _ Z�KFf|KN^`C
RNP n PbCaB�MQ[O§bP#GsZHKNMQ^`WaP r K�WaP n Wa[tBFM Çô B�Z
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� Y,PbCHP � ÐUÎ [QZkWHY,P�[ n WHP#C n B�M�f&CHP#P~P n PbCHR 4 K�f
WHY,P¡Z\KNMQD�P n Wq[ n e#MO^`G,[ n RsWaY`P¡ZHPbMQft�¦P n PbCHR 4
B n G~ZHKNM@DNP n WE��Z\KNMQD�P n Wy[ n WHP#CHB�ebWH[OK n Zb?� ·|¸ [OZ�WaY,P�ZHKNM@DNP n WLP#MQP#ebWHCHK n [Oe]ZH^,Z\e#P r Wa[ 3 [OMQ[QW 4 ?�B n G
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" ÐUÎ �+$��o[OZ�WaY,P�KNCH[QP n WlBFWH[OK n B�M r KNMOB�CH[Q§�BFWH[OK n K�f�WHY,P�ZHK�MQDNP n W�;�� n G,[OPbMOPbebWaC\[Oeke#K n WH[ n ^,^ _
_ KVG,PbMOZ|WHY,P]K n M 4 ZHK�MQDNP n W _ ^,MQWH[ r KNMOPbZpB�C\P
G,[ r KNMOPbZ#?*Z\K�WHY,P]RNP n P#CaBFMO[O§bP#G8ZHK�MO^`WHP r K�WHP n �
Wa[OB�M Çô [QZ r CHK r KNC\WH[OK n B�M�WaK8WaY`PhPbMOP#e2WaC\[Oeiv!P#MQG�BFCH[OZ\[ n Rqf&C\K _ WaY`P�ZHK�MO^`WHPhB�WoP#B�elY r KN[ n W
[ n WHY,P~Z\KNMQD�P n W�;.:>ZhB n B�[OG�[ n ebK _ r B�CH[QZHK n � [@WaY�e#K n WH[ n ^,^ _ Z\KNMQD�P n W _ K�G,P#MQZ#?TWaY`P
Pb£¤P#e2Wa[@DNPhA>B _ [OM@WaK n [OB n ��¨}w(;�¹�;QS�×��Le�B n 3 PiC\P � C\[QWHWHP n B�Z
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� Y,PbCHP>[QZ�BkebMOKNZ\P�ebKNCHC\P#Z r K n G,P n ebP 3 PbW � P#P n WaY,P]f&CHPbP2��P n P#C\R 4 K r P#CHBFWaKNC�B n G
WaY`P¡AoB _ [QMQWHK n [tB n ?�B�ZkP2� r P#ebWHP#GT; � ÐUÎ e#KNC\CHP#Z r K n G,ZhWHKJWHY,P~[ n WaP#C n B�M�P n P#CHR 4 KFfLWaY`P
ZHK�MQDNP n W�? ¶ Í�Ð ¸ Ñ ?0 ·|¸ ebKNCHC\P#Z r K n G`ZLWaKkWaY,PoZHKNM@DNP n W r KNMOB�CH[Q§�B 3 [QMO[@W 4 ç ?VB n G " ÐUÎ �%$���e#KNC\CHP2�
Z r K n G`Z>WaK¡WHY,P r P#C _ B n P n WiZ\KNMQD�P n W _ ^`MQWa[ r K�MOP#Z$Þi; � Y,Phf&CHP#P¢��P n P#C\R 4 K r PbCaBFWHKNC�B n G
WaY`P
A>B _ [OM@WaK n [tB n P¢�`Y`[ 3 [@W1WHY,PyZaB _ PªG,P r P n G`P n ebP�K n WaY,PªZHKNM@DNP n W r KNMOB�CH[Q§�B 3 [OMO[@W 4 ?�B n G
3 K�WaY8[ n D�KNMQD�P]WHY,P�	�a��`ÿ�VjT�KFfuWHY,P]ZHKNMQ^`WaP¢� r K�WaP n Wa[tBFM �jQBTWV\ÿ�R^��V¢?*CHBFWaY,PbC}WaY!B n WHY,P]ZHwx^!B�C\P
K�f�[@WaZ.P2� r PbebWaBFWa[QK n DFB�MO^,PF?
CHP2 !P#e2Wa[ n R¾WaY,P�[ _ r KNCEWlB n e#PsK�f�P#MQP#e2WaCHK n [Oe� !^,ebWH^!BFWH[OK n Z

� [QWHY,[ n WaY,PhZHKNMQ^`WaPF;]�¦W�e�B n 3 PhZHY,K � n � · Ï���WaY,BFW>WHY,Phf�B�e2WaKNC�Ï'��[ n Ç� ��� B�C\[OZ\P#Zof&C\K _
WaY`P _ ^`WH^!B�M�[ n WaPbCaB�e2Wa[QK n 3 PbW � P#P n [ n G,^,ebP#G�ZHK�MQDNP n WiG,[ r KNMQP#Z#?uB n G r MtB 4 ZoWHY,P�CHK�MOPkK�f
WaY`Pk[ n WaP#CHB�ebWH[OK n WHP n Z\KNC�ß°[ n ÇÉ ·Zî ;

�JKNZEW r C\PbD�[OK�^,Z.WHCHP#BFW _ P n WaZ~K�f�WHY,P r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n K�f�Z\KNMQDFBFWHP#G¯[OK n Z
Y!B�DNP~G,P#Z\e#C\[ 3 P#G�WHY,P8ZHKNMQ^`WaP8elY!BFCHRNP.G,[OZEWaC\[ 3 ^`WH[OK n [ n WHP#C _ Z�K�fyB n P _ r [QCH[Qe�B�M�?�MOK�e�BFM@�
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[O§bP#G 3 BFZH[OZb; d KNCyP2�`B _ r MQP�?VWHY,PielY!B�C\RNPiG,[QZ\WaC\[ 3 ^VWa[OK n f&KNCLWHY,P 3 B�Z\[OZLf&^ n ebWH[OK n Õ � � Ï�Ï�Ï � Ø
[OZ _ K�G,P#MQP#G 3*4 B.Z\[ n RNMQP r K�[ n W]elY!B�C\RNPkBFW]WaY,P�� � n ^`e#MOPb^,Z#?¤B n GsWaY`P�WHCaB n ZH[QWH[OK n _ ^,M@�
Wa[ r K�MOP#Z Ü � � Ï�Ï�Ï � Õ ÇÌ Õ � Ï�Ï�Ï � � Ø BFCHP�Z\PbW�WHK�§#PbCHK,; d CHK _ KN^`C r KN[ n W�KFf
DV[QP � WaY`[OZ _ K�G,P#M
B _ KN^ n WaZ�WaKhB _ K n K r KNMQP]B r,r C\K��`[ _ B�Wa[OK n WHKkWHY,P>G`[OZ\WHCH[ 3 ^`WaPbG _ ^,MQWH[ r KNMOPyP¢� r B n Z\[OK n ;
j�WH^,G,[OPbZ�K�f
WHY,P�P n P#CHR�PbWa[Qe#Z0�Ð¹�Ó`? · ×��yB n GÁRNC\KN^ n G���Z\WaBFWaP¡G 4 n B _ [Oe#Z��ÐU`?�S�Ï��ªK�f�� �	 [ n
e#MQ^,Z\WHP#C\Z8B n G�[ n ZHKNMQ^`Wa[QK n e#K _�3 [ n P#GÁWaY`[OZ�G`P#ZHebCH[ r Wa[QK n K�f
WaY`PcelY!B�CHR�PcG,[OZEWaCH[ 3 ^`WH[OK n
� [QWHY�P _ r [OC\[Oe�BFM r K�WaP n Wa[tBFMpP n PbCHR 4 e#^,CEDNP#ZhK�f�WaY,Pq[QZHKNMOBFWaPbG�ZHKNMQ^`WaPF;8��K�e�BFMO[O§bP#G 3 BFZH[OZ
f&^ n e2Wa[QK n Zk��[ _ r MO[OPbG 3*4 ^,Z\PiK�f|B�Wa[OR�YxW 3 [ n G`[ n R8AoB _ [QMQWHK n [tB n �pY!B�DNPkB�MOZ\K 3 PbP n ^,ZHPbG
3*4 gkB�C\e#[OB`?|<ªP n,n P _ B n,n B n GÁe#K � KNCH�FP#CHZ�WHKJZEWa^,G 4 WHY,P¡G 4 n B _ [Qe#ZkK�f
[OK n [O§bP#G�AoR�«
e#MQ^,Z\WHP#C\Z�� ·�· ? · Õ,�¬;�A�K � P2DNP#Cb?ª[ n WaY`P#[OC�B r,r C\K*B�elYT?pWHY,P�Z\KNMO^`WHP¡PbMOP#e2WaC\[Oe~v,P#MOG�K r PbCaB��
WaK�Cª[QZªC\P r MOB�e#PbG 3*4 [@WaZ�P2� r P#ebWaBFWa[QK n DFB�MQ^,P�?xZHKhWaY!BFW�WaY`P#[OC _ KVG,PbM(e#KNC\CHP#Z r K n G,ZLWHKhWaY`P
¿\Z\P#MQft�¦e#K n ZH[OZEWaP n WHÀiMO[ _ [@W1[ n � Y,[OelYqZ\KNMO^VWaPy !^,e2Wa^!B�Wa[OK n Z}B�C\P n P#R�MOP#e2WaPbG/� S"U`? · Ï���?*CaBFWHY,P#C
WaY,B n WHKqWaY,PkB�G,[OB 3 BFWH[OeoMO[ _ [QWL^,ZHPbGJY`P#CHPF;

� Y,P~P�B�C\MO[OPbZ\WkG 4 n B _ [Oe#B�MpZEWa^,G,[QP#Z��ÐU`?�S�Ï�� � PbCHP¡C\P#ZEWaCH[QebWHP#G�WHKJWHY,P~R�CHKN^ n G
Z\WaBFWaP r K�WaP n Wa[tBFMTP n PbCHR 4 ZH^,CEf�B�e#P�K�f�WaY,P�Z\KNMO^`WHP2�¦ZHKNM@DNP n W�Z 4 ZEWaP _ ;�<yBFWH[OZ\WaB8B n G�ILKN��PbC
�Ð¹�U`?"Í`S:�*Y!B�DNP�RNK n P 3 P 4 K n GkWaY,[QZTCHPbZ\WHCH[Oe2Wa[QK n WaK
ZH[ _ ^,MOBFWaP|WHY,P�B�G,[OB 3 BFWH[OepB n G n K n B�G`[tB��
3 BFWH[Oe r Y,K�WaK�G,[QZHZHK�e#[OBFWa[QK n G 4 n B _ [Qe#ZTK�fV� 	 �>Pb«�B n G�� �	 :oC\«
K n _ ^,MQWH[ r MQP1PbMOP#e2WaC\K n [Oe}Z\^,CE�
f�B�ebP#Z#?!^`ZH[ n R8B n Pb£¤P#ebWH[QD�PhAoB _ [OMQWHK n [OB n 3 B�ZHPbGJK n WHY,P z [tBFWHK _ [Oe#Z³��[ n ����K n [Oe2�³j 4 Z\WHP _ Z
� z �\�Ej,� _ KVG,PbM`K�f���B�Z\W�B n G~g�PbKNCHRNP(� Í*¹���; � Y,P z �\�Ej _ K�G,P#M,B�^,R _ P n WaZ�BiZ\P _ [OP _ r [QCE�
[Oe#B�M z [OBFWaK _ [OebZE�¦[ n �³�JKNMOPbe#^,MQP#ZªA>B _ [OM@WaK n [tB n � [QWaYJB n K r P#CaB�WaKNCyWHY!BFW�CHP r CHPbZHP n WHZoWaY`P
Z\WHCHK n R�ILK�^,MOK _�3 [Oeª[ n WaPbCaB�e2Wa[OK n K�f¤WHY,P
[OK n [OeªZHKNMQ^`WaP � [@WaYqWaY,P
PbMOPbebWaC\K n [Qe r K�MtB�C\[O§�B 3 [OMë�
[QW 4 K�fªWHY,P8ZHKNM@DNP n W#; � Y,P8C\P#ZH^`MQWa[ n RsPb£¤P#e2Wa[QD�P¡AoB _ [OMQWHK n [OB n K r P#CHBFWaKNCi[QZiP#Z\ZHP n WH[tB�MQM 4
WaY`PkZHB _ PhBFZ�K�^,C
Pb£¤P#e2Wa[QD�P�AoB _ [OMQWHK n [OB n ��¨�w(;¤¹V;@S�×N�¢?!B�MQWHY,KN^,R�Y�WaY,PkG,P#C\[QDFBFWH[OK n B n G
r P#CHZ r PbebWH[QDNP.B�C\P�DNPbC 4 G,[@£�PbCHP n W#;q­�^,C _ KVG`P#M|G`[Q£¤P#CHZ�f&C\K _ WaY,Pb[OCHZ r CH[ _ B�C\[OM 4 [ n WaY`P
elY,KN[Qe#P�K�fVZHKNMQ^`WaP 3 B�ZH[QZ�f&^ n ebWH[OK n Zb;|<LBFWa[QZ\WlB
B n G�ILK���P#C�P2� r B n GkWHY,P�ZHKNMQ^`WaP � B�DNP�f&^ n e2�
Wa[QK n [ n B 3 B�ZH[QZ�K�f]P _ r [OCH[Qe�B�M�?�MOK�e�B�MQ[O§bP#G�f&^ n ebWH[OK n Z�ZH^`elY¥B�ZhWHY,P Õ � � Ï�Ï�Ï � Ø f&^ n e2Wa[OK n
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G,PbZHe#C\[ 3 P#GsB 3 K"DNPF; � Y`P�elY!B�C\RNP�G,[QZ\WaC\[ 3 ^VWa[OK n e#K�CHCHPbZ r K n G,[ n R�WHK�P�B�elY 3 BFZH[OZ�f&^ n e2Wa[OK n
[OZhB r,r CHK��V[ _ BFWaPbG 3*4 BJZH[ n RNMQP r KN[ n WkelY!B�C\RNP�B�WhWHY,P¡� � n ^,ebMOPb^,Z#?}B n GÁK�£(��G,[OB�RNK n B�M
_ BFWaC\[@�.P#MQP _ P n WaZLZH^,elY�B�Z Ü � � Ï�Ï�Ï � Õ Çô Õ � Ï�Ï�Ï � � Ø B�C\P�ZHP2WyWaKq§bP#CHK`;}:>Z
B�ebK n Z\P#wx^,P n e#PkK�f
WaY`P#ZHP8B r,r CHK��V[ _ BFWH[OK n Z]WaY`P�WaY,PqZ\KNMO^VWaP _ ^,MQWH[ r KNMOPkB n G r K�WHP n Wa[OB�M1K r PbCaBFWHKNCHZb? ÇÌ B n G
Çô ?!B�C\PkG`[tB�RNK n B�M�[ n WaY,P�MOK�e�BFMO[O§bP#G 3 B�ZH[QZ#;

� Y,PbZHPLZ\P _ [OP _ r [QCH[Qe�B�M�?#MOK�e�BFMO[O§bP#GV� 3 B�Z\[OZ�B r`r CHK*BFelY,P#Z�e�B r Wa^,C\P�WHY,P�G,K _ [ n B n W
f&P�B�Wa^,C\P#Z�KFf]B n [QK n [QeqelY!B�CHR�P¡G,[QZ\WaC\[ 3 ^VWa[OK n ;cAoK � PbD�P#C#? � Y`[OMOP8P _ r [QCH[Qe�B�M}Z\KNMO^`WHP r KF�
WaP n Wa[tBFM|e#^`C\DNPbZ _ B 4�3 PqCHP#B�ZHK n B 3 M 4 B�e#eb^,CaB�WaP�?�P _ r [QCH[Qe�B�M�elY!B�C\RNPqG,[OZEWaC\[ 3 ^`WH[OK n ZiB�CHP
[ n DFB�C\[tB 3 M 4 CHBFWaY,PbC~ebCH^,G`P�?
P#Z r Pbe#[OB�MOM 4 BFW~ZHY,K�C\WaPbC 3 K n G¯MOP n R�WaY`Z#; d KNC8[ n ZEWlB n e#P�?yB
ZH[ n RNMQP r KN[ n W\��elY,B�CHRNP _ B 4 B�G,Pbw�^,BFWaPbM 4 G,PbZHe#C\[ 3 P�WHY,P�elY!B�CHR�PoG,[QZ\WHCH[ 3 ^`Wa[QK n K�f Õ � � Ï�Ï�Ï � Ø
n P#B�C1G`[OZHZ\KVeb[tBFWH[OK n ? 3 ^`Wp[@W 3 P#ebK _ P#Z1B n [ n e#C\P�B�Z\[ n RNM 4 r KVKNC�B r`r CHK��V[ _ BFWa[QK n BFW1ZHY,KNCEWaPbC
3 K n G�MQP n RFWaY,Zb; � Y,P n PbRNMOPbebWoK�f _ BFWHCH[@�cP#MOP _ P n WaZ�K�fpWaY`P _ ^`MQWa[ r K�MOP�K r P#CHBFWaK�CHZ]WaY!BFW
B�C\PJK�£(��G`[tB�RNK n B�ML[ n WHY,P�MQKVe#B�MO[Q§#PbG 3 B�ZH[QZ#? � Y`[OelY�[QZ8P#ZHZ\P n Wa[OB�MOM 4 P#wx^,[@D�BFMOP n W8WaK n P2�
RNMQP#ebW�KFfLWaY`P.K"D�P#CHMOB r 3 PbW � P#P n WaY`P 3 B�ZH[QZ�f&^ n ebWH[OK n Zb? _ B 4 B�MQZHK 3 P8P¢� r P#e2WaPbG¾WaK 3 P
[ n B�e#eb^,CaBFWHP�BFW¡ZHY,K�C\Wc[ n WHP#C n ^`e#MOP#B�C¡G`[OZ\WaB n ebP#Z#; � Y`P#ZHP�B r,r CHK��V[ _ BFWH[OK n Z.[ n WHCHK�G,^,e#P
ZH[QR n [@v!e�B n W�P#CHC\KNCHZq[ n WaK�WHY,PcZHKNM@DFBFWaPbG r K�WHP n Wa[OB�M�ZH^,CEf�B�e#PbZq[ n WaY`P n P#[QRNY 3 K�CHY,K�KVG¾K�f
WaY`P�P#wx^,[QMO[ 3 CH[O^ _æ3 K n GcMOP n R�WaY�; � Y,[OMQP>[@WL[QZ n K�WLP�B�Z 4 WaK r CHPbG,[Oe2WLWaY`P#[OCªPb£¤P#e2W]K n WaY`P
r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n G 4 n B _ [Qe#Zb?�ZHK _ P�K�f,WHY,P _ KNZ\W1[ n WHP#CHPbZ\WH[ n R r CHK r P#CEWa[OPbZ1KFf!ZHKNM@DFBFWaPbG
[OK n Z#?�ZH^,elY�B�Z|B n K _ B�MOKN^`Z�elY!B�CHR�PªZ � [QWaelY`[ n RoK n P¢�Ve#[QWHP#GhZ\WlB�WaP#Z��ëS"×V?*S · ��?�BFCHP�ZHP n ZH[QWH[QD�P
WaK�WHY,P�G,P2WlB�[QMOZªK�f�WaY,PiZ\KNMO^VWaP>elY,B�CHRNPiG`[OZ\WHCH[ 3 ^`Wa[QK n B�WyWaY,P>P#wx^,[OMQ[ 3 C\[O^ _É3 K n GcMQP n RFWaYT;
� n e#K n WHCaB�ZEW�?}B 3 [ n [@Wa[OK � B�DNP�f&^ n e2Wa[QK n Z _ B 4®3 P�^`ZHP#GÁWHK�e�BFMOe#^`MtBFWHP _ ^`MQWa[ r K�MOP#ZiWHK
B n 4 KNC\G,P#Cb?VP n B 3 MQ[ n R�K n P�WaK 3 ^,[QMOG8^ r B n B�ebe#^,CHBFWaP�CHP r CHPbZHP n WaBFWa[QK n K�f¤WaY,P r KFWaP n WH[tB�M
B�C\[OZH[ n R�f&C\K _ WHY,PcZHKNMQ^`WaPcelY,B�CHRNPcG`[OZ\WHCH[ 3 ^`Wa[QK n ;�Ao[QRNYV��MQPbD�P#MyB 3 [ n [QWH[OKJe�B�MQe#^,MOBFWa[QK n Z
_ B 4 B�MQZHK 3 PiB r,r MO[OPbG~WHK _ KNMQP#eb^,MOPbZ � [QWHY�e#K _ r MQ[Oe#BFWaPbG�P#MQP#ebWHCHK n [Oe>ZEWaC\^,ebWH^,CHPF? � Y,P#C\P
BqZHP _ [QP _ r [OC\[Oe�BFMuDFB�MQP n ebP2� 3 K n G � B�DNPhf&^ n ebWH[OK n _ B 4 n K�W 3 PhBFG,P#wx^!BFWHP�;
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� Y,PkB�G,[OB 3 BFWH[Oe>B r,r C\K"�V[ _ BFWH[OK n [OZyK n M 4 D�BFMO[OG¡[Qf�WaY`PiZHKNM@DNP n W] !^,e2Wa^!B�WaP#Z�BFW

B8ZH[OR n [Qv!e#B n WaM 4 Y,[QRNY,P#C
f&C\P#wx^,P n e 4 WaY!B n WHY,PhZ\KNMO^VWaP��ëS�U��¬;���G,P#B�MOM 4 WaY`PhZ\KNMO^`WHP�P n PbCHR 4
MOP2DNPbMOZie#K n ZH[QZ\W�K�fLB n B�CHC\K � Z r PbebWaCHB�M}P n D�P#MOK r PqWaY,BFW�[OZiwx^!B�Z\[@�¦G,P#RNP n P#CHBFWaP � [@WaY�WaY`P
RNC\KN^ n G�ZEWlBFWHPqB n G � P#MQM1Z\P r BFCaBFWHP#G�f&CHK _ WHY,P _ KNCHPkY,[OR�Y,M 4 P¢�`eb[QWHP#G�Z\WaBFWaPbZ#; � CaB n ZH[@�
Wa[QK n Z 3 P2W � PbP n Z\WaBFWaPbZ � [QWaY`[ n WHY,[OZ1P n DNPbMOK r P
RN[@DNPLC\[OZ\PLWaK�MQK � f&CHP#wx^,P n e 4  !^,ebWH^!BFWH[OK n Z
WaY,BFW _ B 4�3 PcWaC\P�BFWHP#G¯B�G,[tB 3 BFWa[Qe�B�MQM 4 ;ÁjV[ n e#Pc[@W8[OZ n KFW¡BFM � B 4 Z8[ _._ P#G,[OBFWaPbM 4 e#MQP�B�C

� Y,P2WaY,PbCyWaY,PiBFG,[tB 3 BFWa[QeoZ\P r B�CHBFWa[QK n B r,r MO[OPbZ#? � P n K � ebK n ZH[QG,P#CªWaY,P�DFB�C\[tBFWH[OK n K�f�WaY`P
G,[QZ r P#CHZ\[OK n P n P#C\R 4 � [QWHY¥WHY,Pc !^,e2Wa^!BFWH[OK n f&C\P#wx^,P n e 4 K�f�WaY,PsZHK�MO^`WHP�; d KNCqZH[ _ r MO[Oe¢�
[QW 4 � P.^,Z\P¡B r PbC\WH^,C 3 B�Wa[QD�P.B r,r C\K*B�elYT;.:>M@WaY,KN^`RNY�WaY,[QZ � [OMOM n K�W�RN[@DNP8wx^!B n Wa[@WlBFWH[QDNP
CHPbZH^,M@WaZ�f&KNCqZ 4 Z\WaP _ Z8P¢�`Y`[ 3 [@Wa[ n R�MtB�C\RNP¡ !^,e2Wa^!B�Wa[OK n Z#?�[QW8[QZ�ZH^V¼~eb[OP n W8WHK®G`PbWaPbC _ [ n P

� Y,P2WaY,PbC�WHY,PkB�G,[tB 3 BFWa[QeiB r,r CHK��V[ _ BFWa[QK n _ B 4¡3 P�^,Z\P#GT;
� Y,P®ZHKNM@DNP n W ½ ZJCHPbZ r K n ZHP�WaK¯B� !^,ebWH^!BFWH[ n R¥v!P#MQG±[OZ r CHK r KNCEWa[QK n B�M>WHK¥[QWaZ

f&CHPbwx^,P n e 4 ��G,P r P n G,P n W r KNMOB�CH[Q§�B 3 [OMO[@W 4 ?Mây��2L�¢; � Y,Pq^,Z\^!B�M r P#CEWa^,C 3 BFWa[@DNP�f&K�C _ ^,MOB.f&KNC
WaY`PkG`[OZ r P#C\ZH[QK n P n PbCHR 4 �Ð¹N×�� 3 PbW � P#P n W � K _ KNMOPbe#^,MQP#ZyñòB n G�ø _ B 4�3 P � C\[QWHWHP n B�Z

¶43oã Í65 · Î�Í ã Ð ä ô
7 S¹6º à67 ³98 Á ¼B³ Ü Ó Õ Ç² ³ Õ ± Ø Ü ± Õ Ç² ³ Õ Ó Ø Á ³M¼ â ¼G¼;:�< ¶ ³í à>=7 S¹6ºá?7 ¼@8 Á ³M¼ Ü Ó Õ Ç² ¼ Õ Å Ø Ü Å Õ Ç² ¼ Õ Ó Ø Á ¼B³ â ³M³ : < ¶ ¼í á = Ï �¬¹V;È¹N×N�

� Y,P�v,CHZ\W>WaP#C _ KFf}WaY,[QZ>P2� r C\P#Z\ZH[OK n e#K n WlBF[ n Z> ,^,ebWH^!BFWa[QK n ZoG,^,P�WHK _ K�MOP#eb^,MOPkñÉB n G
WaY`Pyf&CHP#wx^,P n e 4 �¦G,P r P n G`P n W r KNMtB�C\[O§#B 3 [OMQ[QW 4 K�f _ KNMQP#e#^`MOPyø~? � Y,[OMQPy[ n WHY,P
ZHPbe#K n G8WaPbC _
WaY`P�C\KNMOPbZqK�f _ KNMQP#e#^`MOP#Z�ñÖB n G�øîB�C\PcCHPbD�P#C\ZHP#G�; � Y,Pc !^,e2Wa^!BFWH[OK n Z~BFCH[OZ\[ n R�f&C\K _
_ KNMOPbe#^,MQP
ñ�? Ü Ó Õ Ç² ³ Õ ± Ø Ü ± Õ Ç² ³ Õ Ó Ø ?*K�e#e#^`CLBFW�f&C\P#wx^,P n e#[OPbZ < ¶�³í à ebKNCHC\P#Z r K n G`[ n R�WaKkP#MQP#e2�
WaC\K n [Qe¡WaCHB n ZH[@Wa[QK n Z�f&C\K _ WHY,PsRNCHKN^ n G¥Z\WlB�WaPcWaK�P2�Veb[QWaPbG¯ZEWlBFWHP#Z Õ ± Ø ; � Y,PsC\P#Z r K n Z\P
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K�f _ KNMQP#eb^,MOPqøü[OZ r C\K r KNC\WH[OK n BFM|WaKtâ ¼G¼ � < ¶ ³í à �2?�[QWHZ r KNMOB�CH[Q§�B 3 [OMO[@W 4 BFW�WaY,P.elY!B�CHB�e2�
WaPbCH[QZ\Wa[Qecf&CHP#wx^,P n e 4 f&KNC8 !^,ebWH^!BFWH[OK n Z.[ n WaY,P�K�WHY,P#C _ KNMQP#eb^,MOPF;°:yW�§bP#CHK�f&CHP#wx^,P n e 4
â ¼G¼ ��2L�
[OZoP#wx^!B�M�WaK~WaY,P�ZEWlBFWH[Oe r K�MtB�C\[O§�B 3 [OMQ[QW 4 ;L:>ZA2±[ n e#C\P�B�Z\P#Zb?dâ ¼G¼ ��2L�
[ n ebCHP#B�ZHPbZ
_ K n K�WHK n [Oe#B�MOM 4 ^ n Wa[QMy[QWqG`[QDNPbCHRNPbZ.BFW�WaY`Psv,CHZ\W8PbMOPbebWaC\K n [Qe�WaCaB n ZH[@Wa[OK n f&CHPbw�^`P n e 4 K�f
_ KNMOPbe#^,MQPqø¡; � Y,Pqf&KNC _ ^,MOB�RN[QD�P n B 3 K�D�P8[OZ n K�WiDFB�MQ[OG�B�WiWaY,P8CHPbZHK n B n Wkf&C\P#wx^,P n e 4 ?
3 ^`W � P.B�CHPqelY`[OPb  4 e#K n e#P#C n P#G � [QWHY�WaY,PqMQK � P#C�f&C\P#wx^,P n e#[QP#ZiWaY!B�W�elY!B�CaBFebWaPbCH[Q§#P�WaY`P
ZHK�MO^`WHP�;�:yW.MQK � f&CHPbw�^`P n eb[OP#Zb?yWaY,Psf&CHPbwx^,P n e 4 ��G,P r P n G,P n W r KNMtBFCH[O§#B 3 [QMO[QWH[OPbZ _ B 4¥3 P
CHP r MtBFe#P#G 3x4 Z\WaBFWa[Qe r KNMtBFCH[O§#B 3 [QMO[QWH[OPbZ#?�[ n � Y,[QelY�e�BFZHP�WHY,PqB 3 K"DNP�P¢� r CHP#Z\ZH[QK n CHPbG,^,e#PbZ
WaK�B r P#CEWa^,C 3 BFWH[QDNPsB r,r CHK��V[ _ BFWH[OK n WaK�WaY`PcB�G,[OB 3 BFWH[Oe¡MQ[ _ [QW#;��JKNC\PcRNP n P#CaBFMOM 4 ?|WaY`P
B�G,[OB 3 BFWH[Oe�ZHP r B�CaB�Wa[OK n _ B 4~3 P�^`ZHP#G � Y,P n PbD�P#C]WaY,PiZ\KNMQD�P n W ½ Zyf&CHPbwx^,P n e 4 ��G,P r P n G,P n W
r KNMtB�C\[O§#B 3 [OMQ[QW 4 [QZ]B r,r C\K"�V[ _ BFWHP#M 4 P#wx^!BFM�WHK~[@WaZ
ZEWlBFWH[Oe r K�MtB�C\[O§�B 3 [OMQ[QW 4 K"DNPbC�WHY,PhCHB n RNP
K�f� !^,e2Wa^!BFWH[OK n f&C\P#wx^,P n e#[OPbZoP¢�VY,[ 3 [@WaPbG 3*4 WHY,P�ZHKNMQ^`WaPF;

:>Z®B n P2�`B _ r MQP � P�e#K n ZH[OG`P#C�WaY,P¥Z\KNMO^`WHP¥� �	 ?q[ n WaY`P�Z\KNMQD�P n WaZ�B�C\RNK n ?
e�BFC 3 K n ��G`[OK��V[OG,PF? � BFWaPbC#?�B _._ K n [tB.B n G 3 P n §bP n PF; � Y,P � B�DNPqf&^ n e2Wa[OK n K�f�ZHKNM@DFBFWaPbG
� �	 [OZªP2� r B n G,P#Gs[ n B 3 B�ZH[QZLebK n ZH[QZ\WH[ n R�KFf�WHY,P�Z\[@�~MOK � P#Z\W]ZEWlBFWHP#ZyKFf�[OZHK�MtBFWHP#G�� �	 ; � Y`P
ZHK�MO^`WHPL !^,e2Wa^!BFWHP#Z�BFWpf&C\P#wx^,P n e#[QP#Z�e#KNC\CHP#Z r K n G,[ n R�WaKiP#MQP#e2WaCHK n [OeyP¢�Ve#[QWaBFWa[QK n Zb?xB n G�WaY`P
Y,[QRNY,P#ZEW]P#MQP#ebWHCHK n [Oe�P¢�`eb[QWaBFWa[QK n [ n WHY,PiZH[ë���¦Z\WaBFWaP _ KVG`P#M � S�×��TKVebe#^,C\Z]BFW�ÍqPbÂ�;`:>ZyWaY`P
f&CHPbwx^,P n e 4 [OZ8[ n ebCHP#B�ZHPbG¯f&CHK _ Ó®P2ÂÄWaK�Í®P2Â�?}WaY,P r KNMtBFCH[O§#B 3 [QMO[QWH[OPbZhK�f>B�C\RNK n � · ���¬?
e�BFC 3 K n G,[OK��V[OG,Py� · U���?!B n G � BFWaPbC��=Õ�Ó���[ n ebCHP#B�ZHP 3*4 Í�õ�Ï
)c? � Y,[OMQP�B _~_ K n [OB��ÐÕ�Ó���B n G
3 P n §bP n P/�=Õ�S��}ZHY`K � B · õ`Õ¯)Ø[ n ebCHP�BFZHP�; � Y,P.B�G`[tB 3 B�Wa[Oe�B r,r C\K"�V[ _ BFWH[OK n WaKcWaY,P8G,[QZE�
r P#CHZ\[OK n P n PbCHR 4 � [OMOM 3 Py[ n P#C\CHKNC 3*4 CHKN^`RNY,M 4 Í�õVÕ¯)�?NB n G�WHY,[OZ1[OZ|B�e#eb^,CaBFWHPyP n KN^,RNY�f&KNC
_ KNZ\W r ^`C r KNZHPbZ#; � Y,P�P#C\CHKNC�[ n WHCHK�G,^,e#PbG 3*4 WHY,P�B�G,[tB 3 BFWa[Qe
B r,r CHK��V[ _ BFWa[QK n [ n ebCHP#B�ZHPbZ
CaB r [OG,M 4 � [@WaY¯WHY,Psf&CHP#wx^,P n e 4 K�foWaY,PJZHKNMQ^`WaPc !^,e2Wa^!B�Wa[OK n Z#;Ë:yW�×V;È×�P2ÂÒWaY`P r KNMtBFCE�
[O§#B 3 [QMO[QWH[OPbZ�K�f�B�C\RNK n ?1e�B�C 3 K n G,[OK��V[OG,P~B n G � BFWHP#CqBFCHP�S"Í�õuS"U¯)ÒRNCHP#BFWaPbChWaY,B n WaY`P#[OC
Z\WaBFWa[QekDFB�MQ^,P#Zb?uB n GJWHY,P r KNMOB�CH[Q§�B 3 [QMO[@Wa[OPbZªKFf}B _._ K n [tB8B n G 3 P n §#P n P�Y!B�D�P�[ n e#CHP#B�ZHPbG
3*4 Ïx¹"õxÏ · )�;
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� P�Y!B�DNPiG,PbCH[@DNP#GsB n Pb£¤P#ebWH[QD�P�A>B _ [OM@WaK n [OB n f&KNC�WaY,PiPbMOP#e2WaC\K n [Oe�Z\WHCH^,e2Wa^,C\P

K�f|B.Z\KNMO^VWaP�[ n WaPbCaB�e2Wa[ n R � [QWHY�B n B�Z\ZHP _�3 M 4 KFf r KNMtBFCH[O§#B 3 MQP�ZHKNM@DNP n W _ KNMOPbe#^,MQP#Zb; � Y`P
r K�WaP n WH[tB�MuZH^`C\f�B�ebP#Zyf&KNCªB n P n D�P#MOK r P�KFf�ZHKNMQ^`WaP�PbMOPbebWaC\K n [Qe>Z\WaBFWaPbZ
B�C\P>G,P2WaP#C _ [ n P#G 3*4
G,[OB�RNK n BFMO[O§b[ n R
WHY,P
Pb£¤P#e2Wa[QD�P�A>B _ [OM@WaK n [OB n _ B�WaCH[ë�h[ n B 3 B�Z\[OZpKFf¤MQK � ��M 4 [ n R>PbMOP#e2WaC\K n [Oe
Z\WaBFWaPbZpK�f,WHY,PL[QZHKNMOBFWaPbG�Z\KNMO^`WHP�;|ILKN^,MQK _�3 [Qeª[ n WHP#CHB�ebWH[OK n Z 3 PbW � P#P n WHY,PLZ\KNMO^`WHPLB n G�WaY`P
ZHK�MQDNP n WpB�C\P�B�ZHZ\^ _ PbGhWHKoG,K _ [ n BFWaP1WaY,P r KFWaP n WH[tB�MNZ\^,C\f�BFe#P#Zb? � Y,[QelYh[QZ1B r,r CHK r CH[OBFWaPpf&KNC
3 K�WaY�[OK n [Oe�Z 4 Z\WHP _ Z�B n G�Y,[QRNY,M 4 r K�MtB�C
Z 4 ZEWaP _ Zb; z [QZ\WHCH[ 3 ^`WaPbG _ ^`MQWa[ r K�MOP#ZyB�CHPk^,ZHPbG
WaK¾G,P#Z\e#CH[ 3 P�WHY,P�Z\KNMO^`WHP�elY!BFCHRNP�G,P n ZH[@W 4 K r PbCaBFWHKNC�B n G°WaY,P�Z\KNMQD�P n W ½ Z r PbC _ B n P n W
elY!B�C\RNP�G,[QZ\WHCH[ 3 ^`Wa[QK n ? � Y,[QMOP�G`[OZ\WHCH[ 3 ^`WaPbG r KNMtB�C\[O§#B 3 [OMQ[QWH[OP#Z�G,P#Z\e#CH[ 3 P�WHY,P�PbMOP#e2WaC\K n [Oe
r KNMtB�C\[O§#BFWa[QK n K�f]WHY,PsZHKNM@DNP n W#;¥jVY,KNCEW8CaB n RNPc[ n WaPbCaB�e2Wa[QK n Z8B�C\[OZH[ n R�f&C\K _ K"DNPbCHMOB r K�f
_ KNMOPbe#^,MOB�CLelY!BFCHRNPkG,[OZEWaC\[ 3 ^`WH[OK n Z
B�CHP�WHCHP#BFWaPbGJP _ r [QCH[Qe�B�MQM 4 ;

� Y,PcP2£�PbebWa[@DNPsAoB _ [QMQWHK n [tB n ebK n Z\[OZ\WHZ�K�f]WaY`P¡v,DNP�WHP#C _ Z�R�[QDNP n [ n ¨�wx^!B��
Wa[QK n ¹�;QS · � ¶ ã¹ä^å Î¿æ G,PbZHebCH[ 3 P#ZªWaY,P�Z\KNMQD�P n W
[ n WHP#C n B�M(G,P#R�CHP#PbZ
K�fTf&C\P#P#G`K _ ?VB n G¡[OZªWaB���P n
WaK 3 Pk§#PbCHK¡f&K�C�WHY,P�e#B�ZHPhK�f}CH[QRN[OG _ KNMOPbe#^,MQP#Z 5 ÇÉ Ê ?(WaY`P�A>B _ [QMQWaK n [tB n KFf|WaY`P�[OZ\KNMtB�WaP#G
ZHK�MO^`WHP�?}[OZ�B�G,[tB�R�K n B�M _ B�WaCH[ë��e#K n WlBF[ n [ n R�WaY`P r K�WHP n Wa[OB�MLZ\^,C\f�BFe#P#ZqKFf�WHY,Pc[OZ\KNMtB�WaP#G
ZHK�MO^`WHP 3 B�ZH[QZ}Z\WaBFWaPbZ 5 ÇÉ Í!Î [ n e#KNC r KNCHBFWaPbZpWaY,P]Z\Y,KNC\WE��CHB n RNPyf&KNC\e#PbZªBFCH[OZ\[ n Rof&CHK _ K�D�P#C\MtB r �
r [ n R _ KNMOPbe#^,MOB�C�elY!B�CHR�PyG,P n ZH[QWH[OPbZ}B n G�[QZ1v,W\WaPbG�WaKiCHP r CHK�G,^,ebPLWaY`Py� n K � n f&P#BFWa^`CHP#Z|K�f
WaY`P>P2� r P#C\[ _ P n WlB�M r KFWaP n WH[tB�MQZ 5 è	 �\Þ Þ ïð � � �|í Þ ïñ ��ebK n WlB�[ n ZLWaY`P>[ n WHP#CaBFebWa[QK n ZªK�fTWaY`P
ZHK�MO^`WHPyB n G�ZHKNM@DNP n W|elY!B�CHR�PyG,P n ZH[QWH[OPbZ � [QWHYhWHY,P r K�WaP n WH[tB�MxebCHP�B�WaP#G 3x4 WaY`P r PbC _ B n P n W
_ ^,M@Wa[ r KNMQP _ K _ P n WaZ�K�f�WaY`P�Z\KNMQD�P n W 5 B n Gy7 è	 �|í Þ Çô � � ë � �Zí Þ Çô ��C\P r C\P#ZHP n WaZ|[ n WaP#CHB�e2�
Wa[QK n Z�K�f�WHY,P>Z\KNMO^VWaPoB n G¡Z\KNMQD�P n W
elY!BFCHRNP�G,P n ZH[QWH[OPbZ � [QWHY~WHY,PoPbMOPbebWaC\K n [Qe r KNMtBFCH[O§#BFWa[QK n
K�f1WaY,P�ZHK�MQDNP n W�? � Y,[OelYJ[OZ]B�Z\ZH^ _ P#G�WaK.CHP#Z r K n G�[ n Z\WaB n WlB n PbKN^,Z\M 4 WaK8 !^,e2Wa^!B�Wa[OK n Z]K�f
WaY`P�DFB�MQP n ebP�ZHKNMQ^`WaPiPbMOP#e2WaC\K n Z#;

� Y,PÁf&KNC _ K�f8WaY,PÁP2£�PbebWH[QDNP¥AoB _ [OMQWHK n [OB n B�MOMQK � ZJB°G,P2WlB�[QMOP#G r KFWaP n WH[tB�M
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_ KVG,PbMªKFf�WHY,P�Z\KNMO^`WHP2�¦ZHKNM@DNP n W8Z 4 ZEWaP _ WaK 3 P�e#K n Z\WHCH^,e2WaP#G¥f&CHK _ Y`[ORNYV�¦MOP2DNP#MLB 3 [ n [@�
Wa[QK8e�B�MQe#^,MOBFWa[QK n ZyK�f1WaY,P�RNC\KN^ n G�B n G�P2�Ve#[@WaPbG�Z\WaBFWaP � B"D�Phf&^ n ebWa[QK n Z]K�f�WaY,Pk[OZ\KNMtB�WaP#G
ZHK�MO^`WHP�;±�¦W¡[QZ n K�W n Pbe#PbZHZaBFC 4 WaK�B�Z\ZH^ _ PJB r B�CEWa[Oeb^,MtBFC�f&KNC _ ��PF;=R`;�DFB�MQP n ebP 3 K n G(�
f&KNC
WaY`PhZ\KNMO^`WHP � B�DNPhf&^ n ebWH[OK n ;y{}CHPbMO[ _ [ n B�C 4 B r,r MQ[Oe#BFWa[QK n ZyWaK r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n K�f
� �	 [ n ebMO^,ZEWaP#C\Z�K�fyB�CHR�K n B n G¾e�BFC 3 K n G,[QK��`[QG,P.Y!B�DNP¡Z\Y,K � n RNK�KVG�B�RNC\P#P _ P n W � [QWHY
P2� r P#C\[ _ P n W8B n G�Y,B"D�PcG,P#P r P n P#G�KN^,Ch^ n G,PbCHZEWlB n G`[ n R�K�f
WHY,P�^ n G`P#CHM 4 [ n R�G 4 n B _ �
[OebZ8� S�×V?�S · ?¤ÍNÕ��¬?¤B�Z>ILY!B r WHP#C\Z�×"õ`ÕqG,[OZ\e#^,Z\Z#;�: _ B�©\KNC
v n G`[ n R~K�fpWaY`P#ZHPhZ\WH^,G,[OPbZ>Y!BFZ
3 P#P n WaY!B�WkWHY,P.G 4 n B _ [Oe#Z�K n WaY`P~P¢�`eb[QWHP#G¾ZEWlBFWHP#ZkG,P r P n G,Z�ZEWaCHK n RNM 4 K n WHY,P8G,[OC\P#e2�
Wa[QK n K�f,elY,B�CHRNP�MOK�e�BFMO[O§#BFWa[QK n ? � Y,[OelYh^ n G,PbCHRNK�P#Z1B]f&^ n G!B _ P n WlBFM*ZHY,[@fºW|BFZ�WHY,P _ KNMQP#eb^,MOP
G,[QZHZHK�e#[OBFWaPbZ 3 Pbe�B�^,Z\P�K�f|WaY,PkZ\WHCHK n R.Z\WaBFWaP _ [ë�V[ n Rq[ n G,^,ebP#G 3*4 Z r [ n �¦KNC 3 [@W]e#KN^ r MO[ n R,;
� Y,PbZHPiCHPbZH^,M@WaZ
[ n G,[Oe#BFWaP]WaY,BFW]B�Y,[QRNYV�¦MOPbD�P#MuG,P#Z\e#C\[ r WH[OK n K�f�WHY,P�Z\KNMO^`WHP � B"D�P�f&^ n e2Wa[OK n
[OZ�CHP#wx^,[QCHPbG¥f&K�CqB n B�e#eb^,CaB�WaPcG,PbZHe#C\[ r WH[OK n KFfoWHY,PcZHKNMQ^`WaP¢��Z\KNMQD�P n W8[ n WaPbCaB�e2Wa[QK n ZqB n G
WaY`PkC\P#Z\^,MQWH[ n R8G 4 n B _ [OebZ#;



7��x'¦� + � � $N���8'¦� +�/ � %`Ì  "� +  

� S�� � ;({|B r B n [Q��KNMOB�Z#? � ;ugiKNC\GT?!»h;(��P2DV[ n RNPbC#? z ;!��B 4 ?,Â�;VÂ�KNCHZHB`?(B n G
� ;(��[ n P 3 PbCHRNPbC#? � ;({}Y 4 Z#;�ILY,P _ ; IGH ?,�NÓ*¹����ES�UNU`S��¢;

�Ð¹�� � ;({|B r B n [Q��KNMOB�Z#?`Â�;,Â�KNCHZHB`?u��;(»oB�G!B�M�?,{1;uIyB _ r BFR n KNMOB`?,Ak;(<L^,elY,P n B�^T?uB n G
� ;(��[ n P 3 PbCHRNPbC#? � ;uILY,P _ ;({}Y 4 Z#; IGI ?,�*Õ�ÍNÍ��ES�UNUNÍ*�¢;

� Í��iÂ�;,Â�K�CHZaBV?({1; � ;(IyB _ r B�R n KNMtBV?!j¤;(»oB n G,[�?(��;(��B�CHZ\ZHK n ?(B n G � ;uI>;
��[ n P 3 PbCHRNPbC#? � ;(ILY,P _ ;({}Y 4 Z#; ý A;H ?(¹�¹�UN���ES"U�U · �2;

� Ï��iÂ�;,Â�K�CHZaBV?uj¤;(»>B n G,[¬?!{�; � ;uIyB _ r B�R n KNMtB`?,��;(��B�CHZ\ZHK n ?(B n G � ;uI>;
��[ n P 3 PbCHRNPbC#? � ;(ILY,P _ ;({}Y 4 Z#; ý A DT?TS#Ï*Ó*¹s�ES"U�U*ÕN�2;

�Ð×��k<>; � ;ugiCHPbP n 3 MtB�WHW�?!��; � ; Ã B n,n [�?!B n G z ;(�®;(»oP#^ _ B�C\�(?Lj�e#[OP n e#P  CEDT?�S · ÕN×
�ES�UNU*ÕN�¢;

� · � z ;!:�;VÂ�;(ÅiMO[ n P#Cb? � ;uI>;!:>M@f�B n K,?`B n GJ{1; d ;,<yB�C 3 B�CaB`? � ;uILY`P _ ;({�Y 4 Z#; I FT?
×�Í*Õ�×��³S"UNUNÍN�2;

�ÐÕ�� � ;!:>M@f�B n K,?SKq;!Åi[ _ ^,CaB`?`{1; � B�MOY`KN^`W�?,B n GJ{1;!<yBFC 3 B�CHB`?�ILY,P _ ;({}Y 4 Z#; ý C H ?S�ÏxÕs�³S"UNUNÍ*�¢;
� ���k{1;(Åq; � B�MOY`KN^`W�? � ;uI>;!:>M@f�B n K,?!Åq;,:h;u��; � Y!B��x^,Cb?(B n GJ{1; d ;,<yB�C 3 B�CaB`? � ;

{}Y 4 Zb;TILY`P _ ; IJI ?(Õ�× · ���ES"U�U*×N�2;
� U����l;(<LP n ©HB _ [ n ?!{�; d ;!<yBFC 3 B�CHB`?!<>; � ;!g�PbC\W n P#C#?(B n G � ; � ;(A 4 n P#Zb? � ;!{}Y 4 Z#;

ILY,P _ ; IGI ?uÕN×N×NÕs�³S"UNU*×N�¢;
� S"Ó�� m ;(<LB n [ n ?,:�; � B�MOG _ B n ?,B n G�j¤;!�]^,Y _ B n ? � ;uILY`P _ ;({�Y 4 Z#; I DT?u¹FÏ,S ·

�ES�UNU*¹N�¢;
� SNS�� m ;(<LB n [ n B n G�j¤;(�]^,Y _ B n ? � ;uILY,P _ ;({}Y 4 Zb; I FT?!Ï*ÍNUVS¡�³S"UNUNÍN�2;
� S�¹�� m ;(<LB n [ n ?!�k;(ÅiKNZ\MOK�£1?,B n G�ju;(��^,Y _ B n ?�ILY,P _ ;({}Y 4 Zb; ý F 3 ?(¹��NU��³S"UNU�Ïx�¢;
� S"Í��k{1;(¨
;u��BFZHMOP n ? � ; d B�P#G`P#C#?(B n G��k;({1B�CHZ\K n ?ª�JKNM�;!{}Y 4 Zb;Q?�ZH^ 3`_ [@WHWaPbGT;
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� S�Ï�� � ;u��;({1B r B n [Q��KNMOB�Z#?,{1;(¨
;u��B�Z\MOP n ?(B n GJ�k;!{1B�CHZ\K n ? � ;uILY,P _ ;({}Y 4 Z#; ý A; ?¹FÏx×�¹��³S"UNU*×��2;
� S�×�� � ; d B�P#G`P#C#?(»k; z P#MOB n P 4 ?!{1;u�JB�ZHMQP n ?(B n GJ��;({|BFCHZHK n ?ªILY,P _ ;({}Y 4 Zb;¤��P2WHW�; C A ?�S�U · �ES"UNUNÕN�2;
� S · �k»h; z PbMtB n P 4 ? � ; d BFP#G,PbC#?({1;(¨
;u��BFZHMOP n ?(B n G���;({|B�C\ZHK n ? � ;({}Y 4 Z#;¤ILY,P _ ;!:

ý A ý ?(�VS�ÏxÕs�ES"U�U*ÕN�2;� S�Õ�� � ;(»h;ugiP#Y`MOP n ? z ;(ILY!B n G,MOPbC#?(Ah; � ;(Åi[ _ ?VB n G � ; � ;(A 4 n PbZ#? � ;({�Y 4 Z#;¤ILY,P _ ;I DT?�S�ÕFÏ*���ES�UNU*¹N�¢;
� S"���k��;!:�;u��B�C\e#^,Zb? � ;({�Y 4 Z#;¤ILY,P _ ; I DT?�S�ÕN×FÍs�ES"UNUN¹N�2;
� S"U��kAh; � ;(Åi[ _ B n G � ; � ;(A 4 n P#Z#? � ;uILY,P _ ;({}Y 4 Z#; I D�?u×FÓN�N�s�ES�UNU*¹N�¢;
�Ð¹�Ó��k<>; � ;ugiP#CEW n PbC#?(Åq;,: n G,K,?(��;!<L[tB n e#K,?,B n G � ; � ;(A 4 n P#Zb?yILY`P _ ;({�Y 4 Z#; ý F 3 ?ÍNÓNU��³S"UNU�Ïx�¢;
�Ð¹VS��k��;(<L[tB n e#K,? � ; � ;!�l; � [ _ K n P#G,B`?!B n G � ; � ;(A 4 n P#Z#? � ;({}Y 4 Zb;¤ILY,P _ ; I F�?

S�¹VS�ÓNÍ��ES"UNUFÏx�2;
�Ð¹N¹��k��;(<L[tB n e#K.B n G � ; � ;(A 4 n PbZ#? � ;uILY,P _ ;({}Y 4 Zb; ý AJ ?uÕ�� · Ï��³S"UNU*×��2;�Ð¹�Í��k��;(<L[tB n e#K.B n G � ; � ;(A 4 n PbZ#? � ;uILY,P _ ;({}Y 4 Zb; ý AJ ?uÕ��N�N×��³S"UNU*×��2;�Ð¹FÏ��k{1; � ;!:yWH�x[ n Zb?�u'����TjfW�S�@ÿ�VCB��`ÿ��BR[�b� u'Tjfjq`ÿ��BY\fj	2?�­o��f&KNCHGT?(»�P � K�KNCH�(?�S"UN��Í`;
�Ð¹N×��hgq;uI>;u��B�[QWHMtB n GT?!��;(�][OR 3x4 ?!¨
;(<>;uj _ [QWHYT?,B n G � ;,:h; � BF��P#Y,B _ ?~W�BRUTWV�������TjfW�b�@ÿ�V�D ��VmfjTj	FEiz6qBTWYZV���V�Y���YZ��ÿ��Jc�g8TWRUTWV���YZ�uÿ�R{Y\���!?}ILMtB�C\P n G,K n ?

­o��f&KNCHGT?�S�UN�`SN;
�Ð¹ · �k�};({1PbCHP#CHB¡B n G d ;(g8;!: _ BFC#? � ;uILY,P _ ;({}Y 4 Z#; IBA ?uÕ�Í*×FÏJ�ES�UN�NU*�¢;
�Ð¹NÕ����l;!<LP n ©HB _ [ n ? m ;!<LB n [ n ?!B n G�j¤;,��^,Y _ B n ? � ;(ILY,P _ ;!{}Y 4 Z#; I FT?!�NÍNÍ*Õc�³S"UNUNÍN�2;
�Ð¹������l;(<LP n ©HB _ [ n B n G���;u��; � Y,[QW n P#MQM¬?pILY,P _ ;({}Y 4 Zb;���PbW\W�;  BAB< ?!Ïx×s�ES"U�UNÍ*�2;
�Ð¹�U��iÂ�;uju;(<yBFWa[QZ\WaB.B n G z ; d ;uILKN�FP#C#? � ;uILY,P _ ;({}Y 4 Z#; ý A D�?uÕ�S"Ó*¹s�ES"U�U*ÕN�2;� ÍNÓ��iÂ�;uju;(<yBFWa[QZ\WaB.B n G z ; d ;uILKN�FP#C#? � ;uILY,P _ ;({}Y 4 Z#; ý AJH ?!ÏNÓNÍNÍ��ES"U�U · �2;� Í`S��iÂ�;uju;(<yBFWa[QZ\WaB.B n G z ; d ;uILKN�FP#C#? � ;uILY,P _ ;({}Y 4 Z#; ý A D�? · U*¹�Í��ES"U�U*ÕN�2;
� Í*¹����l;(��B�Z\WoB n G � ; d ;!g�PbKNCHRNPF? � ;uILY,P _ ;({}Y 4 Zb;;FJDT?(Í*ÕF�*Õc�ES"U��*ÕN�2;
� ÍNÍ�� � ;uI>; � ^,MOM 4 ? � ;(ILY,P _ ;({}Y 4 Z#; IG3 ?�S"Ó · S~�ES�UNUNÓ*�¢;
� Í�Ï��hj¤;(AoB _~_ P#Z³�EjVelY`[Q£¤P#C]B n G � ;(I>; � ^,MOM 4 ? � ;uILY,P _ ;,{�Y 4 Z#; ý A ý ?!Ï · ×NÕc�ES�UNU�Ïx�¢;
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� Í*×�� z ; d ;(ILK���P#CoB n G��};,��[OB�K,? � ;uILY`P _ ;({�Y 4 Z#; ý AJ ?!Ï*U · �ES"U�U*×N�2;
� Í · � z ; d ;(ILK���P#Cb?ªILK _ r ^`WaPbC�Z\[ _ ^`MtBFWH[OK n _ PbWHY,K�G,Zyf&KNC n K n B�G,[tB 3 BFWa[Qe�G 4 n B _ [OebZ

[ n ebK n G,P n ZHPbG�Z 4 Z\WHP _ Z#?�[ n NP����QJ�SR^TWVLXGYZ���S�@ÿ�R{Y\���/YZ� N`qBTW��Y\fHÿ��JprqSh,	WY\fj	2?
P#G`[QWaPbG 3*4 ��;({�;,:>MQMOP n B n G z ; � ; � [OMQG,P#Z\MOP 4 ? r,r ;(ÍVS�×"õVÍ*Õ�ÕV?,ÅiMO^ � P#Cb?
z KNC\G,CHPbelYxW#?�S"UNUNÍ`;

� Í*Õ�� � ; d B�P#G`P#C�B n GJ�k;,{|B�C\ZHK n ? � ;uILY,P _ ;({}Y 4 Z#;@?ª[ nsr CHPbZHZ#;
� ÍN����:�; z ;,<L^,el�x[ n R�Y!B _ ?({1; � ; d K � MOPbC#?!B n GJ:h; � ;uj�WaK n P�?}� n WaPbC n BFW#;u��P2D¤;({}Y 4 Z#;

ILY,P _ ; H ?�S"Ó*Õs�³S"UN� · �¢;
� ÍNU���:�; � ;ujxWaK n PF?ªILY,P _ ;({}Y 4 Zb;¤��P2WHW�;JF 3 ?u¹�ÍNÍs�³S"UN�`S"�2;
� Ï*Ó���:�; � ;ujxWaK n PkB n G���;!:oMOG,PbC\WHK n ?��JKNM�;,{}Y 4 Z#; H DT?�S"ÓFÏxÕc�ES"U��*×N�2;
� Ï,S���:�; � ;ujxWaK n PF?ªILY,P _ ;({}Y 4 Zb;¤��P2WHW�; ý HGH ?�S"Ó*¹c�³S"UN�NU*�¢;
� Ïx¹���:�; � ;ujxWaK n PF?�z6qBT�z6qBTj��V�h��^]$~��BR^TWV�������TjfW�S�@ÿ�V�D`��VmfjTj	2?�­o��f&KNC\GT?!»oP � K�KNC\�u?

S"UNU · ;
� Ï*Í��hI>;(:�;!A�^ n WaPbC#? � ;(Åq;(��;uj`B n G,P#C\Z#?uB n Gs:�; � ;ujxWaK n PF?ªILY,P _ ;({}Y 4 Zb; ý 3G3 ?(ÍNU*×�ES�UN�NU*�¢;
� ÏNÏ��hj¤;(�};({}CH[Qe#P�?!:h; � ;uj�WHK n P�?(B n G��®;!:>MOG`P#C\WHK n ?��JK�M¬;!{}Y 4 Z#; HG ?(U��*Õs�ES"UN�FÏx�2;
� Ïx×��k�};ug�C\P#P n R*B�C\G�B n GsÂ�;(��K���Y`MO[ n ? � ;uILK _ r ^`W�;,{�Y 4 Z#;dC 3 ?!Í*¹N×s�ES�UN�*ÕN�¢;
� Ï · �k�};ug�C\P#P n R*B�C\GT?8z6qBT e ÿWQJY[c��P��ÿ��l�,ÿ�R[Y\���1�^]Lp���R^TW�BR[Y�ÿ��@DrY\TW��c�	OYZ�0p
ÿ�V�R[Y\fW��TXGh
	WR^TW��	2?ª�J� � {�C\P#Z\Z#?¤IyB _�3 C\[OG,R�P�?(�J:h?�S"UN�N�V;
� ÏxÕ��hI>;(:�; � Y`[QWaPkB n G��®;(AoP�BFGV�EgiKNCHG`K n ? � ;uILY,P _ ;({}Y 4 Z#; ý A ý ? · ×FUNÍs�ES"U�U�Ïx�2;
� Ï*����:�; � ;ujxWaK n PkB n G���; � ;!:�; � KN^`RNYT?ªILY,P _ ;({}Y 4 Zb;u��P2WHW#; ýuý A ?�S�¹�Í��³S"UN��Ïx�¢;
� Ï*U��hI>;(:�; � Y`[QWaPF?(<>;(gq; � KNY n Z\K n ?({�;u��; � ;ug�[QMOM�?VB n G��®;(AoP�BFGV�EgiKNCHG`K n ?

ILY,P _ ;({}Y 4 Z#;¤��P2WHW#;  J3BA ?!�J�ES"U�U�Ïx�2;
�Ð×�Ó���:�; � ;ujxWaK n PF?ª�JKNM¬;,{�Y 4 Z#; H DT?�S"Ó · ×c�³S"UN�*×��2;
�Ð×VS��k{1;(¨
;u��BFZHMOP n ? � ; d B�P#G`P#C#?(B n G��k;({1B�CHZ\K n ?ªILY,P _ ;({}Y 4 Zb;u��P2WHW#;  D 3 ? · Í

�ES�UNU · �¢;
�Ð×N¹��hI>;¤g8;!g�CHB 4 B n GJÅq;!¨
;ug�^ 3`3 [ n Zb?�z6qBTj��VWh��^]Lu'����TjfW�b�@ÿ�V�D �l�bY[c�	2?`D�KNMO^ _ PqSN?

ILMtBFCHP n G,K n ?u­o��f&KNCHG�?�S"UN��Ï,;
�Ð×�Í��hI>;u¨
; z 4 ��ZEWaCHB`?Pxi}i~W�BYZR[Y\��fHÿ���fW�b�@ÿ�R[Y\���M	8�^]ORZqBTi	WR{V��BfWR{�SVmTj	�ÿ��JcOQJVm�jQBTWVWR[Y\Tj	8�^]������TjfW�S��Tj	2?�¨�MQZHP2DV[QP#Cb?!: _ Z\WaPbCHG!B _ ?TS�UN�N�`;
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�Ð×FÏ��hI>;¤j¤;(�J^`C\WaY 4 ?�ju; d ;(­ ½ j�Y,P�B`?(B n GJ�l;(��;(�Je z K n B�MQGT?��JKNM�;!{}Y 4 Zb; HGA ?u×�ÍVS
�ES�UN�NÍ*�¢;

�Ð×N×��h��; � ; � P#[QG!B8B n G z ; � ;(»oPbZ 3 [@WHW�? � ;uILY`P _ ;({�Y 4 Z#; ý AJH ?�S"Ó*¹VS"Ós�³S"UNU · �2;�Ð× · � øìú`ûSüGý;ú ?(B r B�el��B�RNP�K�f|B 3 [ n [@Wa[QK r C\KNRNCaB _ Z 3*4 Ah; � � ; � PbC n PbCoB n G�{�; � ;
Å n K � MOPbZ#? � [QWHY�ebK n WaC\[ 3 ^`WH[OK n Zyf&CHK _�� ;!:>M _ M�ÇKFf³?`��; z ;,: _ KNZb?(��; � ;u­�;
z P#PbR*B n ?uju; � ;(¨�M 3 PbC\W#?(I>;(A>B _ r P#M¬? � ;u�JP 4 P#Cb?�Åq;!{�PbWaPbCHZ\K n ?u�k;({}[@Wa§#PbC#?,:h;
� ;uj�WHK n P�?(B n G�{�;(�k; � B 4 MOKNCb?`DNPbCHZ\[OK n U�Ï,;=ÍJ�³S"UNU�Ï*�2;

�Ð×NÕ��k<>; � ; � Y,K�MOP�?�ILY`P _ ;({�Y 4 Z#; HGI ?!Í�Ï,S~�ES�UN�`S��¢;
�Ð×���� � ;(Ah;({}C\P#ZHZb?¤j¤;!:�; � P#^,�FKNMOZ\� 4 ? � ; � ;,Â�PbW\WaP#C\MO[ n R,?,B n G�<o;({1; d MOB n,n PbC 4 ?G �b��TWV�Y\fHÿ�� e TjfWY QBTj	OYZ� Nr��z6qBT$x�V�R��^]LX6fWY\TW�BR{Y H�f�NP����QJ�bR[YZ�S��?�IyB _�3 C\[OG,R�P

mon [QDNPbCHZ\[QW 4 {}CHPbZHZ#?u»�P � K�K�CH�(?u¹ n G�P#G,[@Wa[QK n ?�S�UNU*¹V;
�Ð×�U��LKq; Ã Y,B�K,?(I>;uI>;!:oC n KNMQGT?!B n G z ;(�®;(»oP#^ _ B�C\�(? � ;!ILY,P _ ;ujVK�e�; d B�CaBFG!B 4

� CaB n Zb;;F I ?TS#ÏNÏ*U��ES"U�UNÍ*�2;
� · Ó��LKq; Ã Y,B�K,?,�l;MK�KN^`CHZHY,B � ?¤gq;!�]P#[OZ\P#Cb?(I>;¤I>;!:>C n KNMOGT?,B n G z ;(��;(»�P#^ _ B�CH�(? � ;

ILY,P _ ;({}Y 4 Z#; ý A ý ? · ×�Í��s�ES"UNUFÏx�2;� · S�� z ;!gq; � CH^`Y,MtB�Cb?!Åq;!­ n G!BV?!�k;V:�;!¨�B�G`P#Z#?,B n G z ;`:h; z [@�VK n ?�� n W�; � ;!Úi^,B n Wa^ _
ILY,P _ ;uj 4�_ r K�ZH[O^ _ ý 3 ? · Ó`S~�ES"UNÕ�U*�2;� · ¹�� � ;ujVelY n [QWa�FP#CoB n GJ{1; � ;!�]KNZ\ZH� 4 ? � ;uILY,P _ ;({}Y 4 Zb;;FJDT?(Í�Ï · ¹c�ES"U��*ÕN�2;

� · Í��k<>; � ; � Y,K�MOPkB n G�{1; � ;,DFB nJz ^,[ © n P n ? � Y,P#KNCb;¤ILY,[ _ ;`:oebWlB HGH ?(ÍNÓ*Õs�ES"U��NÓ*�2;
� · Ï��kAh; � ;(Åi[ _ B n G � ; � ;(A 4 n P#Z#? � ;uILY,P _ ;({}Y 4 Z#; IG3 ?u×�S"U�Ï��ES�UNUNÓ*�¢;
� · ×��k{1;(¨
;u��BFZHMOP n ? � ;u��;({1B r B n [Q��KNMOB�Z#? � ; d BFP#G,PbC#?(��;!{|B�C\ZHK n ?(B n G�j¤;,Â�;u­i»oPb[OM�?

� ;uILY,P _ ;({}Y 4 Z#; ý A ý ?(×NÕFÍ`S~�ES"UNUFÏx�2;� ·N· �h��;(¨
;ug�B�CHeb[tB`?(gq;(��;({1B�Z\WHKNC#?(B n G�Åq;!Ak;(<LP n`n P _ B n,n ?�{}Y 4 Z#;u��P2Du;(< < FT?
�NÍN���J�³S"UNUNÍN�2;

� · Õ�� � ;(ÅiMtB�^`Z#?(��;(¨
;ug�B�CHeb[tB`?`B n GJÅq;!Ah;(<LP n,n P _ B n`n ? Ã ;!{}Y 4 Zb; z 3GH ?!ÏNÍ
�ES�UNU*×N�¢;

� · ���hj¤;(Åq;ugiY,KNZHY�B n G�<>;u�®; z P 3 ? � Y,PbKNC#;uILY`[ _ ;,:>e2WlB�D  ?u¹�Ó�Us�ES"UN��Í*�2;
� · U��k��; z ;,: _ KNZ#?,»h;uI>;(A>B n G 4 ?({�; � ;(Å n K � MOP#Zb? � ;(¨
;(��[Qe#P�?`PbWoB�M¬;@? � ;({}Y 4 Z#;

ILY,P _ ;JF I ?u¹VS"� · �³S"UN�*×N�¢;
�ÐÕ�Ó��k¨
; �¦:�;(�]P#[ n ZHelYT? � ;uILY,P _ ;({}Y 4 Z#;;F 3 ?u×NÕ���ÏJ�ES�UN�*×N�¢;
�ÐÕVS��hj¤;({�;(ÅkBFC n B`?!g8;!<o; � B�MOB r BFWHCaB`?`B n GJ{1;(»k;({�CHB�ZaBFGT? � ;uILY,P _ ;({}Y 4 Zb; IGH ?

×��*ÕFÍJ�³S"UNU`S"�2;
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� Y,[QZ�elY!B r WaP#CJG,[OZ\e#^,Z\ZHPbZ�PbDFB�MQ^!BFWa[QK n K�f�WaY`P¾Pb£¤P#e2Wa[@DNPÁAoB _ [OMQWHK n [OB n G,P2�
ZHebCH[ 3 PbGc[ n WHY,P r C\PbD�[OKN^`Z
elY!B r WHP#Cyf&KNCLB�G,[OY,B�MO[QG,P>B n [OK n [ n DFB�C\[OKN^,ZªZHKNM@DNP n W]ebMO^,ZEWaPbCHZ#;
� Y,P _ B�[ n RNK*BFM¤Y,PbCHP�[QZªWHK�[ n ebKNC r KNCHBFWaP]WaY,P>P2� r PbCH[ _ P n WaB�MOM 4 � n K � n f&P�BFWH^,CHPbZyK�f�WaY`P
r K�WaP n WH[tB�MQZ � [QWHY�B n B�e#eb^,CaB�WaPqWaC\P�BFW _ P n W�KFf�WHY,PqP#MQP#e2WaCHK�Z\WlB�Wa[Oeq[ n WaP#CHB�ebWH[OK n Z#? � Y,[QelY
G,K _ [ n BFWaP 3 P#e�BF^,ZHPqK�f|WaY,PhP2�Ve#PbZHZ�ZHKNMQ^`WaPkelY!B�C\RNP�; � Y,P�Z\KNMO^`WHP�PbMOP#e2WaC\K n [OekZ\WHCH^,e2Wa^,C\P
[OZ�G,PbWHP#C _ [ n P#G¥^,ZH[ n R�Y,[OR�YV��MQPbDNPbMyB 3 [ n [QWH[OK�e#B�MOeb^,MtB�Wa[OK n Z#; � Y,P#Z\P�B 3 [ n [QWH[OK r K�WHP n �
Wa[OB�M,eb^,C\D�P#ZyK�f¤WaY,P�[OZ\KNMtB�WaP#G8Z\KNMO^`WHP�B�CHP�e#KNC\CHPbebWaPbG~WHK�B�R�CHP#P � [QWHY.WHY,P�P2� r PbCH[ _ P n WaB�MOM 4
� n K � n~r B�CaB _ PbWHP#C\Z#; � Y,P
ebKNCHC\P#Z r K n G,[ n R�Z\KNMO^`WHP � B�D�P]f&^ n ebWH[OK n Zb? r B�CHB _ P2WaPbCH[O§bP#G8[ n
WaPbC _ ZªKFf�G,[OZEWaC\[ 3 ^`WHP#G _ ^,M@Wa[ r KNMQPyK r P#CaB�WaKNC\Z#? r CHK"D�[OG,P�WaY,P 3 B�Z\[OZ�f&KNC�G,PbWHP#C _ [ n [ n RiWaY`P
P#MQP#e2WaCHK�Z\WlB�Wa[Oe�[ n WHP#CaBFebWa[QK n Z 3 P2W � PbP n WaY,PLZHKNMQ^`WaPLB n G�Z\KNMQD�P n W�; � Y`PyZHKNM@DNP n Wp[OZ�WaCHP#BFWaPbG
[ n B _ KNCHP.P _ r [OC\[Oe#B�Mpf�B�ZHY`[OK n ?1^,ZH[ n R�G`[OZ\WHCH[ 3 ^`WaPbGÁelY!B�C\RNP#Zb? r K�[ n W r KNMOB�CH[Q§�B 3 [QMO[@Wa[OPbZ#?
B n G r BF[OC r K�WHP n Wa[OB�MOZb; � Y`P�R�CHP�B�WaP#ZEW8^ n ebP#C\WaB�[ n W 4 MO[OPbZ�[ n WaY,PcZ\Y,KNC\WE��CHB n RNP�Z\KNMO^VWaP2�
ZHK�MQDNP n WL[ n WHP#CHB�ebWH[OK n Zb?*f&KNC � Y`[OelY¡K n M 4 C\KN^,RNY.P#ZEWa[ _ BFWHP#Z�K�f�WHY,P 3 [ n G`[ n RkP n PbCHRN[QP#ZªB�CHP
B�DFB�[OMOB 3 MOPF;q�JK�CHP r MOP n Wa[Qf&^`MpG!BFWaB�B 3 KN^VWiWaY,P8[ n WHP#CaBFebWa[QK n ZiK�f�WaY`P.[ n G,[@DV[QG,^!B�M1ZHKNMQ^`WaP
BFWHK _ Z�B n G~[QK n Z � [@WaY.BiZHKNM@DNP n W _ K�MOP#eb^,MOPyB�CHP
v,W�WaK�RN[@DNP�B r B�[QC � [OZ\P
CHP r CHPbZHP n WaBFWa[QK n
K�f�WaY,PbZHPh[ n WaPbCaB�e2Wa[OK n Z#? 3 ^`W]WaY,PbCHPkCHP _ B�[ n Z]B.Z\^ 3 ZEWlB n Wa[OB�M�^ n ebP#CEWlB�[ n W 4 [ n WaY,P�[ n WHP#CE�
B�e2Wa[OK n ZqK�f]WaY,PsG,[QZHZ\KVeb[tBFWH[ n R�Z\KNMO^VWaP � [QWHYÁWaY,PsZ\KNMQD�P n W�; � Y,PbCHP2f&KNCHPF?�WHY,PsK n M 4 � B 4
WaK�DFB�MQ[OG!B�WaP�WaY,PbZHP _ K�G,PbM r K�WaP n Wa[tBFMOZ>[QZ 3*4 ebK _ r B�CH[QZHK n KFfªG 4 n B _ [Qe�B�M�ZH[ _ ^,MOBFWa[QK n Z
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� [QWHYcWaY,P�CHPbZH^,M@WaZ]K�f1e#KNC\CHPbZ r K n G,[ n R~P¢� r PbCH[ _ P n WHZ#?(B�ZoILY!B r WaP#C\Z�×�õV��G,[OZ\e#^,Z\Z#;
:>M@WaY,K�^,RNY�WHY,[OZ1elY!B r WHP#C|f&K�e#^,Z\P#Z}K n � �	 B n Gq�EILM � B�ZpZ\KNMO^`WHP _ KNMOPbe#^,MQP#Z � [QWHY

B�C\RNK n B n G~I
­ 	 BFZ�Z\KNMQD�P n W _ K�MOP#eb^,MOPbZ#?NWHY,P r CHK�e#PbG,^,CHPbZLB r,r M 4 WaKkBiCaB n RNP]K�fuZHKNMQ^`WaPbZ
B n G¾ZHKNM@DNP n WHZ#; � Y,PcB 3 [ n [@Wa[OK�e�BFMOe#^`MtBFWH[OK n ZkB n GÁP _ r [OC\[Oe#B�M�Z r [ n ��KNC 3 [QWhe#K�CHCHPbebWH[OK n Z
^,Z\P#G~WHKhK 3 WlB�[ n WaY,P�P#MQP#ebWHCHK n [Oe
Z\WHCH^,e2Wa^,C\PoKFfT� �	 B n G¡�EILM � e#KN^,MQG 3 P�B r,r MQ[OPbG.G`[OCHPbebWHM 4
WaK¡K�WaY,PbC�G,[QY!B�MO[QG,PkB n [QK n Z#;>:ÜZH[ _ [QMtB�C r BFCaB _ PbWHP#CH[Q§�BFWH[OK n e#K�^,MOG�BFMOZHK 3 P r PbC\f&KNC _ PbG
f&KNC r KNMtB�C _ KNMQP#eb^,MOPbZoB n GJ[QK n Z � [QWHY�B8MO[ _ [@WaPbG�Z r BFe#P�f&KNC
D�BFMOP n e#PkP2�Ve#[@WlBFWH[OK n Zb; � Y`P
K n M 4 CHPbZ\WHCH[Oe2Wa[QK n K n Z\KNMQD�P n W _ KNMOPbe#^,MQP#Z�[QZ�WHY!BFW1elY!B�C\RNP�WHCaB n Z\f&P#C�KNC�elY,P _ [Qe�B�M*C\P�B�e2Wa[OK n
3 PbW � P#P n ZHK�MO^`WHP�B n GcZHK�MQDNP n W n K�W 3 Pi[ _ r KNCEWlB n Wª[ n WHY,PiP2�Ve#[@WlBFWH[OK n P n PbCHR 4 CHB n RNP>K�f
[ n WHP#CHPbZ\W#;

� Y,P�elY,B r WaPbC�[OZkKNC\R*B n [Q§#P#G¾B�Zhf&K�MOMOK � Zb; � Y`P¡v!CHZEW�Z\P#ebWH[OK n G,P#Z\e#CH[ 3 PbZ�WaY`P
P#MQP#e2WaCHK n [Oe�Z\WHCH^,e2Wa^,C\PiK�f�� �	 B n G��EILM � BFZLG,P2WaP#C _ [ n P#G 3x4 Y,[QRNYV��MQPbD�P#MuB 3 [ n [QWH[OKke�B�MQe#^V�
MtB�Wa[OK n Z�� S��ªB n G®G,[OZ\e#^,Z\ZHP#ZhY,K � WaY`P r C\K r P#C\WH[OPbZkKFfLWaY`P.MQK � ��M 4 [ n RcP#MQP#ebWHCHK n [Oe8Z\WaBFWaPbZ
BF£¤P#e2W�WaY,P r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n G 4 n B _ [OebZ#;�­ n M 4 WHY,P�v!C\Z\W r B�C\W>K�f}WaY,[QZ>Z\P#ebWH[OK n ?TG,P2�
ZHebCH[ 3 [ n R�WHY,P 3 B�ZH[Qe�ZHKNMQ^`WaP r C\K r PbC\WH[OP#Zb?iB n G±WaY`P®MOB�Z\WcW � K r B�C\WHZ#?�G,PbZHebCH[ 3 [ n R�WaY`P
ZHK�MO^`WHP � B�DNPkf&^ n ebWH[OK n Z>B n GJelY!BFCHRNPhG,[OZEWaCH[ 3 ^`WH[OK n Zb?!B�C\P n P#e#PbZHZHB�C 4 f&KNC�B.wx^!BFMO[QWaBFWa[@DNP
^ n G`P#CHZEWlB n G,[ n R�K�fVWaY,P�Z 4 Z\WHP _ 5 WaY`PªC\P _ B�[ n [ n RyZ\P#ebWH[OK n Z1G,[QZHeb^,ZHZ�G,PbWaB�[OMQZ�K�f`WHY,P�e�B�MQe#^V�
MtB�Wa[OK n Z
B n GJe#K _ r B�C\[OZ\K n WaK8P2� r P#CH[ _ P n WaZoB n G r CHP2DV[QKN^,Z�e�B�MQe#^,MOBFWa[QK n Zb; � Y,PhZ\P#ebK n G
ZHPbebWH[OK n G,[QZHe#^`ZHZHPbZcWaY,P�Z\KNMQD�P n W _ K�G,PbMof&KNCcBFCHRNK n B n G0I
­ 	 ? � Y,[QelY±[ n ebMO^,G,PbZ¡WaY`P
ZHK�MQDNP n W>elY!BFCHRNPkG,[OZEWaC\[ 3 ^`WH[OK n ?,ZHKNM@DNP n W>P#MQP#ebWHCHK n [Oe r K�MtB�C\[O§�B 3 [OMQ[QWa[QP#Zb?xB n G�Z\Y,KNCEW\��CHB n RNP
ZHK�MQDNP n W\��Z\KNMQD�P n Wi[ n WHP#CHB�ebWH[OK n Zb; � Y,P�WaY`[OCHGJZHPbebWa[QK n G,PbZHebCH[ 3 P#Z _ P2WaY,K�G,Zof&K�C r BFCaB _ P2�
WaPbCH[Q§#[ n R�WaY,PiZ\Y,KNCEW\��CHB n RNPiZ\KNMO^VWaP2�¦ZHKNM@DNP n W][ n WaP#CHB�ebWH[OK n Z#? � Y`[OelYs[OZ r KNZ\ZH[ 3 M 4 WaY,P _ KNZ\W
G,[@¼~eb^,MQWLZ\WHP r [ n G,P2WaPbC _ [ n [ n RhWHY,P _ K�G,PbM¤f&KNC�WaY,PiZ 4 ZEWaP _ ;�:>M@WaY,K�^,RNY�Z\K _ P>RNP n PbCaB�M
RN^,[QG,P#MQ[ n PbZiB�C\PqG,[OZ\e#^,Z\ZHP#G�?�WHY,P r CHK�e#PbG,^,CHPbZ�KN^`WaMQ[ n PbG�[ n WaY`[OZ�Z\P#ebWH[OK n B�C\P�WaY,P _ KNZ\W
Z 4 ZEWaP _ ��Z r Pbe#[@v!e�; � Y,Piv n B�M�Z\P#e2Wa[OK nJr C\P#Z\P n WaZ�ZHK _ P�e#K n e#MO^`ZH[OK n Z#;



· S

3�9 ý " � ��$� + � �1� $t4¤ + )1$� �) + ���(' - �	 %!� � -�/�� �
3�9 ý 9 ý á % � � $ �h+ � Ì � +  � ���

� Y,P�G`[OY!B�MQ[OG,P8B n [OK n Z#?|K n P¡PbMOP#e2WaC\K n ZHY`KNC\W�K�f]B�ebK _ r MOPbWHP.DFB�MQP n ebP~Z\Y,P#MQM¬?
3 P#Y!B�DNP.MO[Q��P�K n P2�¦P#MOPbebWHCHK n _ KNMOPbe#^,MQP#Z#? � [QWaY�WHY,P r K�ZH[QWH[OK n KFf�WHY,P8Y,KNMQP�G,PbWHP#C _ [ n [ n R
WaY`P¡Z 4�_._ P2WaC 4 K�fyWaY`P~PbMOP#e2WaC\K n [Oe.Z\WaBFWaPF;�ILK n Z\[OG,PbCH[ n RJWaY`P~DFB�MOP n e#PI�¡P#MQP#e2WaCHK n Z�B�Z
K�e#e#^ r 4 [ n R>B
ebMOKNZ\P#GkZH^ 3 Z\Y,P#MQM¬?"WaY`P#CHPªB�C\P
SNS}D�BFMOP n e#P!JkP#MOPbebWHCHK n Z�WHY!BFW _ ^,ZEW 3 P r MOB�e#PbG
[ n WHK · D�BFMOP n e#PKJ�KNC 3 [QWaB�MOZ�þMLp?N�}?#� ß ?�B n GOL ß þ±B�ZªZ\Y,K � n [ n WaY`P>KNC 3 [QWaB�M!e#KNC\CHPbMtBFWH[OK n
G,[OB�RNCaB _ K�f d [OR`;"Í`;@SN;1� n WaY`PLB 3 ZHP n e#P�K�f,Z r [ n �¦KNC 3 [QW�Z r MO[@WHWa[ n R,?�WHY,P#C\PLB�C\P}f&KN^,C�G,[OZEWa[ n ebW
P n P#CHR 4 MOP2DNP#MQZ
B�C\[OZH[ n R�f&C\K _ B�WHK�WlB�M¤K�f�S�¹ _ KNMOPbe#^,MOB�CªZEWlBFWHP#Zb?u¹ 	QP B n G�¹ 	SR ? � Y,[QelY
B�MQM1G,[QZHZ\KVeb[tBFWHP�WaKcRN[@DNPqB 	aä Y!B�MQKNRNP n BFWaK _ B n G�B è õ Y!BFMO[OG`P�B n [QK n ; � Y,PbZHP8Z\WaBFWaPbZ
B�C\P¡CHP2f&P#C\CHP#G�WaK�BFZhWaY`P¡e�BFZHP���B*�kZEWlBFWHP#Z 3 Pbe�B�^,Z\P¡WaY`P 4 B�CHP.WaY,P~P#[QRNP n ZEWlBFWHP#ZhK�fyWaY`P
ZHK�MO^`WHP~AoB _ [OMQWHK n [OB n ? ÇÉ Ê ? � Y,P n Ao^ n G ½ Zhe#B�ZHP���B*��PbMOP#e2WaC\K n [Oe8B n RN^,MOB�C _ K _ P n WH^ _
e#K�^ r MO[ n R
[OZ�B
DFB�MO[QGiB r,r CHK��V[ _ BFWa[QK n ?"[¬;ÐP�;#[ n WaY,P�B 3 ZHP n e#P�K�f`Z r [ n ��KNC 3 [QW�ebKN^ r MQ[ n R`; � Y`P
r K�WaP n WH[tB�M*eb^,C\D�P#Z|f&K�C�WHY,P#Z\PLe#B�ZHP���B*�TZ\WaBFWaPbZ|[ n � �	 B n G��EILM � BFCHP�ZHY,K � n [ n�d [QR,;"Í`;È¹,��B*�2;
� Y,PbCHP>[QZLBkZH[ n RNMOP�B�Z 4�_ r WHK�WaP�f&KNC}WaY,PoY,K _ K n ^,e#MQP�B�C�G,[QY!B�MQ[OG,PbZªB n G~W � KqB�Z 4V_ r WHK�WaPbZ
f&KNCiWaY`P.Y`PbWaPbCHK n ^,ebMOP#B�ChG`[OY!B�MQ[OG,PbZ#?�Z r MO[@W 3x4 WHY,P.P#MOPbebWHCHK n BF¼ n [QW 4 G,[Q£¤P#C\P n ebP~K�f�WaY`P
W � K�Y!BFMOKNRNP n Z#;�� n WaY,PsY,K _ K n ^,ebMOP�BFC�G,[OY,B�MO[QG,P#ZkWaY,PbCHPs[OZ8B n B�G`G,[QWH[OK n BFMª[ n D�P#C\ZH[OK n
Z 4�_._ P2WaC 4 WaY!B�W][OZ 3 C\KN��P n K n M 4�3*4 WHY,P r CHPbZHP n e#P�KFfpB n B�Z 4V_._ PbWaC\[Oe�Z\KNMQD�P n W�v!P#MQGT;

� Y,PiA�^ n G ½ Zye#B�ZHP8��B*�}e#^,CEDNP#Z
[QMOMQ^,Z\WHCaBFWHP�Z\PbD�P#CaBFM�[ _ r KNC\WaB n W r KN[ n WHZ#; d [QCHZEW�?
WaY`P#CHP>[OZªB�Z\WHCHK n R�BFWHWHCaB�e2Wa[OK n [ n WaY,P P 3 K n G,[ n R�Z\WaBFWaPF? � Y,[QMOP]WaY,PoCHP _ B�[ n [ n Rke#^`C\DNPbZ
B�C\PkC\P r ^`MOZH[@DNPkKNC]K n M 4 ZHMQ[ORNY*WHM 4 B�WHWaCHB�ebWH[QD�P�;LjVP#ebK n GT?(WaY,P P ß B n WH[ 3 K n G,[ n RqZ\WaBFWaPkMO[QP#Z
B 3 K"DNP�WaY`P R ß B n Wa[ 3 K n G,[ n RÁZ\WaBFWaP�B�W�WaY,P�Pbwx^,[OMQ[ 3 C\[O^ _ 3 K n GËMQP n R�WHYT?UT�V#? � Y,[QelY
Z\WHCHK n RNM 4 [ n  !^`P n ebP#ZqWaY,PselY!BFCaB�e2WaP#C8K�f�WaY`PcZ r [ n ��KNC 3 [QW�e#KN^ r MOP#G¥P¢�`eb[QWHP#G�Z\WlB�WaP#Zb?yB�Z
G,[QZHe#^`ZHZHPbG 3 PbMOK � ; d [ n B�MOM 4 ?!WaY,PbCHP�[QZ�B�ebCHKNZ\ZH[ n R 3 P2W � PbP n WaY,P P ß B n G R ß ZEWlBFWHP#ZiBFW
[ n WHP#C _ P#G`[tBFWHP 3 K n GqMOP n R�WHY,Z#? � Y,[QelY8[OZpG,^`PLWaK�WHY,P
[ n WaPbCaB�e2Wa[QK n 3 PbW � P#P n WaY,P r KNZ\[QWH[QDNP
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d [QRN^,CHPJÍ`;@SN�¾­iC 3 [QWaB�M]e#KNC\CHPbMtBFWH[OK n G,[tB�R�CaB _ f&KNC.� �	 � [@WaY,KN^VW�Z r [ n �¦KNC 3 [@W¡ebKN^ r MQ[ n R� Ao^ n G ½ Z�e�BFZHPJ��B*�U�¬; � Y,P#C\P~BFCHPqZH[ë��G,K�^ 3 MOP2W�Z\WaBFWaPbZkebKNCHC\P#Z r K n G,[ n RcWHK�WaY,P8P#MQP#e2WaCHK n
Y,KNMQP
KVebe#^ r 4 [ n R�K n P]K�f¤WaY,P�ZH[ë�qDFB�MOP n e#P]KNC 3 [QWaB�MOZb; � Y`P>Z 4�_._ P2WaC 4 K�f�WHY,P
WaK�WaB�M � B"D�P
f&^ n e2Wa[QK n [OZ
ZH[ _ r M 4 WaY!BFW�K�f�WaY`PkK�C 3 [@WlB�M¤e#K n WlBF[ n [ n R�WaY,P�Y,K�MOP�;

wx^!B�G,C\^ r KNMOP _ K _ P n WhK�fyWHY,P n Pb^`WaCHB�MªBFWaK _ B n G¾WaY`P n PbR*BFWa[@DNP~elY!B�CHR�P¡K�f
WHY,P¡[QK n ;
� Y,[QZ�[ n WaP#CHB�ebWH[OK n [QZ]BFWHWHCaB�e2Wa[@DNPif&KNCyWaY`P P Z\WaBFWaPbZ#?(B n G�CHP r ^,MQZH[QD�Pif&KNCyWaY,P R Z\WaBFWaPbZ#;

� n B�G,G`[QWa[QK n WHK 3 P#[ n R�^,Z\Pbf&^,M�f&K�CL^ n G`P#CHZEWlB n G,[ n R�WHY,P�PbMOP#e2WaC\K n [Oe�Z\WHCH^,e2Wa^,C\P
K�f¤WaY,PbZHPoB n [OK n Z#?*WaY`P�e#B�ZHP���BN�}ZEWlBFWHP#ZªB�CHP�[ _ r KNC\WaB n Wpf&KNC}e�BFMOe#^`MtBFWH[OK n Z 3 P#e#B�^,Z\P _ KNZ\W
B 3 [ n [QWH[OK r C\KNRNCaB _ Z�G,K n KFW�[ n e#MO^`G,P�Z r [ n �¦KNC 3 [QW�e#KN^ r MO[ n R,;�� n WaY,P�e�B�MQe#^,MOBFWa[QK n Z]G,P2�
ZHebCH[ 3 PbG 3 PbMOK � ?¤WHY,P�e#B�ZHPs��B*�
Z\WlB�WaP#Z�B�CHPhG,PbWHP#C _ [ n P#G�^,Z\[ n R~WaY,PqB 3 [ n [@Wa[QK r CHKNRNCHB _
øìú`ûSüGý;ú B n G�WaY,P n ^,ZHPbG¯BFZ�B 3 BFZH[OZhf&KNC�ebK _ r ^`Wa[ n R�B�Z\P _ [OP _ r [QCH[Qe�B�MpZ r [ n ��KNC 3 [QW
A>B _ [QMQWaK n [tB n ;
<LP#e#B�^,Z\P�WaY,[QZ>AoB _ [QMQWHK n [tB n WaB���PbZ�e#K _ r MQP2�sDFB�MQ^,P#Zb?�[QWo[OZ _ K�CHPke#K n �
DNP n [OP n WoWHK.P2DFB�MO^!B�WaP ÇÉ ·Zî ^,Z\[ n R8WaY,P�e#B�ZHP~��BN� 3 B�ZH[QZ]Z\WlB�WaP#Zb? � Y,[OelYJB�C\PkC\P�B�M�;

� Y,Pc[ n e#MQ^,ZH[QK n K�f]Z r [ n �¦KNC 3 [QW�ebKN^ r MQ[ n RJZ r MQ[QWHZ�WaY,P~f&KN^,CqA�^ n G ½ Zqe�B�Z\P®��B*�
MOP2DNPbMOZk[ n WaK�ZH[ë��?|B n G�MO[QfºWHZ�WaY,P.G,PbRNP n PbCaB�e 4 KFfLWaY`P¡BFWHK _ [Oe 	 ä é%W 	 B n G 	 ä èXW 	 ZEWlBFWHP#Z#?
RN[@DV[ n RkCH[OZ\PoWHK�W � K8BFZ 4�_ r WaK�WHP#Zy[ n � �	 B n G~f&KN^,CyBFZ 4�_ r WaK�WHP#ZL[ n �EILM � ?`B�ZL[OMOMQ^,Z\WHCaBFWHP#G
[ n¾d [OR`;1ÍV;Ô¹,� 3 �2;J: n KNC 3 [QWaB�M�e#KNC\CHPbMtBFWH[OK n G,[tBFRNCaB _å3 B�ZHPbG�K n WaY`PcAo^ n G ½ Z�e�B�Z\P®��e"�
BFWHK _ [Qe~ZEWlBFWHP#Z�[QZ�Z\Y,K � n [ n�d [QR,;|ÍV;ÈÍ`;�:>MQWHY,KN^,R�Y¾WaY,P�Ao^ n G ½ Zqe#B�ZHP���B*�kMOB 3 P#MOZ�B�CHP
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d [QRN^,CHPoÍ`;È¹V�p: 3 [ n [@Wa[OK r K�WaP n Wa[tBFM¤eb^,C\D�P#Zyf&KNCª�EILM � B n Gc� �	 ;���B*� � [QWHY,KN^`WªZ r [ n ��K�C 3 [@W�;� 3 �o� n e#MQ^,G,[ n RcZ r [ n ��K�C 3 [@W�e#K�^ r MO[ n R,; � Y,P8A�^ n G ½ Z�e�B�Z\P���B*��MtB 3 P#MQZ>^,Z\P#G®[ n � 3 ��B�CHP
B r,r CHK��V[ _ BFWaPbM 4 DFB�MO[QG n P#B�CbT�V2? 3 ^`W 3 P#ebK _ Py[ n B r,r CHK r CH[OBFWaPLB�Z|WaY`P 3 K n GqG,[OZ\ZHK�e#[tB�WaP#Z
��Z\P#P�jVP#eF;(Í`;@SN;ÔÕ��2;�{|BFCaB _ PbWHP#CHZ
f&KNCyWHY,P n P#^VWaCaBFM�e#^,CEDNP#Z � PbCHP�WlB��FP n f&CHK _ ��P2f³;u¹V;



· Ï

� B 3 MQP�Í`;QS���¨�MQP#e2WaCHK n BF¼ n [@Wa[QP#Z
B n GJZ r [ n �¦KNC 3 [QW
Z r MO[@WHWa[ n RNZyKFf1WHY,P�Y!B�MOK�RNP n BFWHK _ Zb;

:yWaK _ ¨�MQP#e2WaCHK n BF¼ n [@W 4*c ��P2Â�� j r [ n �¦KNC 3 [QWyZ r MO[@WHWH[ n R��&PbÂ��

d Í`;ÐÏ*Ó`S�¹ Ó`;=Ó*×VS�Ó'd
ILM Í`; · S�¹NÕ Ó`;@S"ÓNUFÏNe
<LC Í`;=Í · Í · Ó`;ÐÏx× · U'f
� Í`;=Ó*×�U`S Ó`;=U�Ïx¹NÕ
fc �]Pbf³;(Í`;d ��P2f³;,Ï,;eª��P2f³;u×V;f��]Pbf³; · ;

Z\WH[OMQM�^,ZHPbG�WaK~G,P#Z\e#CH[ 3 PkWaY,Phe#^,CEDNPbZ#?TK n M 4hg ?(WaY,P r CHK�©\PbebWH[OK n K�fpWaY`PhWaKFWlB�M�PbMOP#e2WaC\K n [Oe
B n R�^,MtB�C _ K _ P n Wa^ _ K n WaK.WaY,P�[ n WHP#C n ^,ebMOP#B�C>B��`[QZ#?(CHP _ BF[ n ZyDFB�MQ[OGT;�� n � �	 WaY,P�isB n GÄ r B�CH[@W 4 MtB 3 PbMOZ
B�MQZHK8CHP _ BF[ n DFB�MO[QGT;

:yW.MOK n R 3 K n G�MQP n RFWaY,Zb?�WHY,Pse�B�Z\P¾�&e"��e#K�^ r MO[ n R r [QebWa^`CHPce#K _ r MQPbWHP#M 4 G,P2�
ZHebCH[ 3 PbZ>WaY,PqZEWlBFWHP#Z�KFf�WHY,P�Z 4 ZEWaP _ ;�� n WaY,P�e�B�Z\PqK�f�BFWaK _ [Qeh[QKVG,[ n P 	 ä é%W 	 B n G 	 ä èXW 	
Z\WaBFWaPbZ�B�CHPLZ r MQ[QW 3x4 B 3 KN^`WyS
P2Â 5 K�WaY,PbC|DFB�MO^`P#ZpK�f(WHY,PyZ r [ n �¦KNC 3 [@W|ebKN^ r MQ[ n R�B�CHPªZHY,K � n
[ ns� B 3 MQP�Í`;QS�;

:yW 3 K n G�MQP n R�WHY,Z n P#B�C>WHY,P�P#wx^,[QMO[ 3 CH[Q^ _ ZHP r B�CaB�Wa[OK n ?¤WHY,P 3 K n G,[ n R¡[ n WHP#CE�
B�e2Wa[OK n [QZ8e#K _ r B�CHB 3 MOP�WHK�WaY,P�Z r [ n ��K�C 3 [@W8e#KN^ r MO[ n R,?�ZHK�B®Y 4�3 CH[QG�K�foWaY,Pse#B�ZHP¾��B*�
B n G�e�B�Z\P���e"� r [Oe2Wa^,C\P#Z�R�K�D�P#C n Z�WaY,P�Z\WlB�WaP#Zb; � Y,Pqe�BFZHPs�&e"�oZEWlBFWHP#ZiB�C\P�B _ [@��Wa^`CHPkK�f
WaY`Pqe�B�Z\P���B*�oZEWlBFWHP#Z � [QWHY�WaY,PqG`K _ [ n B n W�e#B�ZHPJ��B*�oZ\WaBFWaPqG`PbWaPbC _ [ n [ n R¡WHY,P8B r,r C\K����
[ _ BFWHP~Z 4V_._ PbWaC 4 MOB 3 P#M¬; � Y,PcG,K _ [ n B n W�e�B�Z\P®��B*��Z\WaBFWaPcebK _ r CH[OZ\P#ZqB�W�MOP#B�Z\WqUNÓ
)
K�f]WaY`P � B�DNPsf&^ n e2Wa[OK n BFWjT�Vs�&ZHP#PJjVPbe�;�Í`;@SN;ÈÕN�2?}Z\K�WaY,Pse�BFZHP���B*�kMtB 3 P#MQZ r CHK"D�[OG`PsB
RNK�KVG~G,P#Z\e#C\[ r WH[OK n~n P�B�C�WaY,P>P#wx^,[OMQ[ 3 C\[O^ _ö3 K n G�G,[QZ\WlB n e#PF; � Y,[OZ _ [ë�`[ n RhBFWkT�V�[OZ�[ _ �
r KNC\WaB n W>P¢� r P#C\[ _ P n WlBFMOM 4 ?(Y,K � P2DNP#Cb? 3 P#e�BF^,ZHP�WHY,PhWHCaB n ZH[QWH[OK n Z]WHY!BFW>Y!B�DNP 3 P#P n ^,ZHPbG
WaKsZEWa^,G 4 WHY,P#Z\P8Z 4 Z\WHP _ Z��&ZHP#P d [QR,;TÍ`;ÐÏx�>C\P#M 4 K n _ [ë�`[ n R�K�f�WaY`P P ß elY!B�CHB�ebWHP#Ck[ n WaK
K n PqKFf�WHY,P R Z\WaBFWaPbZif&KNC�[ n WHP n Z\[QW 4 ; � Y,P r P#C r P n G,[Oeb^,MtB�C Pml R WaCHB n ZH[@Wa[QK n [OZ�WHKVK
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d [QRN^,CHP~Í`;=Í`�8­�C 3 [QWlBFM}e#KNC\CHP#MOBFWa[QK n G,[tB�R�CaB _ f&K�Ch� �	 [ n ebMO^,G`[ n R�Z r [ n ��K�C 3 [@WhebKN^ r MQ[ n R� Ao^ n G ½ Zke�B�Z\PJ��e"�U�¬; � Y`P#CHP~B�C\P.Z\[@��G,KN^ 3 MQPbW�ZEWlBFWHP#Z�e#KNC\CHPbZ r K n G,[ n R�WHKcWaY,P8P#MQP#e2WaCHK n
Y,KNMQPoK�e#eb^ r 4 [ n R�K n P>K�f�WHY,P>Z\[@�.DFB�MOP n e#PoKNC 3 [QWlBFMOZ#;1:>Z�WaY,P 3 K n G�e#KN^ r MO[ n R�[ n e#C\P�B�Z\P#Z#?
WaY`PiKNC 3 [@WlB�MQZL[ n G,[Oe#BFWaPbG 3*4 WaY`P�B�CHC\K � e#C\KNZHZ 3 P#e#B�^,Z\P�WHY,Pi^ r,r P#C]B n GsMOK � PbC
KNC 3 [QWlBFMOZ
e#K�CHCHPbMtBFWHP�WaK 3 K n G,[ n R.B n GJB n Wa[ 3 K n G`[ n R�K�C 3 [@WlB�MQZyCHPbZ r P#ebWH[QD�P#M 4 ;

� P�B���K n [QWHZqK � n WHK 3 Ps^,ZHPbG�[ n WHY,PsP2� r P#CH[ _ P n WaZ#? � Y,[OMQP�WaY,P r BFCaB�MQMOP#M Pnl P ß
WaCHB n Z\[QWa[QK n _ K _ P n W�[QZiB�M � B 4 ZiMtB�C\RNPc�&ZHP#P � B 3 MQPqÍ`;È×N�2; � Y,P _ [@�V[ n R¡[OZ�B�MOZ\K�[ _ r K�CE�
WlB n W 3 P#e�BF^,ZHP�WHY,P 3 K n G`[ n R¡B n G�B n WH[ 3 K n G,[ n R.elY!B�CaBFebWaPbC>K�fpP�B�elY�ZEWlBFWHP�G,P2WaP#C _ [ n P#Z
WaY`PhG,[QCHPbebWa[QK n K�fpP¢�`ebP#Z\ZielY!B�CHR�Pk !K � ; � Y,Pkf�B�ebW�WaY,BFW]WaY,PhelY!B�CaBFebWaPbCoKFfpWaY,PkP2�Veb[QWaPbG
Z\WaBFWaP � B"D�P¡f&^ n e2Wa[QK n elY!B n RNP#Z�G,CaB _ BFWH[Oe�BFMOM 4 B�ZkWaY,P _ KNMOPbe#^,MQP.G`[OZHZ\KVeb[tBFWHP#Z r MtB 4 ZhB
��P 4 CHKNMQP
[ n WaY`P�G 4 n B _ [Qe#Zb?VBFZ�G`[OZHeb^,ZHZ\P#G~[ n ZH^ 3 ZHP#wx^,P n W
elY!B r WHP#C\Z#; � Y,P�[ _ r K�C\WlB n e#P
K�f�WHY,P�B n Wa[ 3 K n G,[ n RhZ\WaBFWaPbZyf&KNC 3 K�WaY�WHY,P>WHCaB n Z\[QWH[OK n _ K _ P n WaZLB n G�WHY,PielY!B�C\RNP> !K �
G,P _ K n Z\WaCHBFWaPbZkWHY,P n P#PbG¾WaK�[ n e#MO^`G,P8B�MOM1f&KN^,C�K�fLWHY,P.MOK � ��M 4 [ n R�e#B�ZHP���B*�>PbMOP#e2WaC\K n [Oe
Z\WaBFWaPbZ][ n WaY,P�Z\KNMO^`WHPkA>B _ [OM@WaK n [OB n ;

� Y,P.[OZ\KNMtBFWHP#G _ KNMOPbe#^,MQP r K�WaP n WH[tB�M|e#^,CEDNP#Zk[ n e#MO^`G,[ n RcZ r [ n ��KNC 3 [QWiebKN^ r MQ[ n R
WaY,BFWyBFCHP>^`ZHP#Gc[ n WHY,P>Z\[ _ ^,MOBFWa[QK n Z}K�fT� �	 B n G��EILM � r Y`K�WaK�G,[OZ\ZHK�e#[OBFWa[QK n B�CHPoZHY,K � n [ n
d [QR,;�Í`;ÐÏ,; � Y,PLe#^,CEDNP#Z|G,[Q£¤P#C�f&CHK _ WHY,P
B 3 [ n [@Wa[OK]eb^,C\D�P#Z}[ n�d [OR`;FÍV;Ô¹][ n WHY!BFW1WaY,P 4 Y,B"D�P
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d [QRN^,CHP�ÍV;=Ï,�ªjVe#B�MOPbG r K�WHP n Wa[OB�M�e#^,CEDNPbZof&KNC
� �	 B n G��EILM � ; � Y,PkRNCHKN^ n GJZEWlBFWHP�K�fpP#B�elY_ KNMOPbe#^,MQP�Y,B�Z 3 P#P n ZHe#B�MOPbG¯WaK _ B�WaelY¯WHY,P�P¢� r PbCH[ _ P n WaB�M � P#MQM]G,P r WHY,Z#? � Y,[QMOPcWaY`P
P2�Veb[QWaPbG�Z\WaBFWaPbZ�Y!B�DNP 3 P#P n ZHY`[QfºWaPbG 3*4 WHY,P¡ZHB _ P�B _ KN^ n W�WHK r C\P#Z\P#C\D�P�WaY,P¡P n PbCHR 4
Z r B�e#[ n RNZ#; � Y`PsWHCaB n ZH[QWH[OK n Z�^,ZHPbG¯WHK®P¢�Ve#[QWHP�WaY,PsZ\KNMO^`WHPc[ n WaY`P r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n
P2� r P#C\[ _ P n WaZ�B�C\Pk[ n G,[Qe�BFWHP#G 3*4 WaY,PkB�C\CHK � Z#;

3 P#P n Z\e�B�MQP#G�WaKcC\P r C\KVG`^,e#P�WHY,P�P2� r P#C\[ _ P n WlB�MQM 4 � n K � n � P#MQM|G,P r WaY�[ n WaY,PqR�CHKN^ n G
P#MQP#e2WaCHK n [Oe�ZEWlBFWHP�? � Y,[QelY�[QZ�SN;=Ó`ScPbÂØf&K�C 3 KFWaY¥� �	 �=Õ,�]B n G¥�EILM � � ����;¾<ªP#e�BF^,ZHPcWaY`P
P n P#CHR 4 R*B r Z 3 PbW � P#P n WaY`P�R�CHKN^ n G~B n G~P¢�Ve#[QWHP#G.Z\WaBFWaPbZªBFCHP][ n RNK�K�G~BFRNCHPbP _ P n W � [QWHY
P2� r P#C\[ _ P n W8BFW�TAVc��Z\P#P�jVPbe�;}ÍV;QSN; · �¢?pWaY,P�P¢�Ve#[QWHP#G¥Z\WaBFWaPbZ8B�CHP¡ZHe�BFMOP#G 3*4 WaY,PcZHB _ P
B _ KN^ n WªB�Z�WaY,P�RNCHK�^ n G.Z\WlB�WaP]WaK r CHP#Z\P#CEDNP>WHY,PoZ r B�eb[ n RNZ 3 PbW � P#P n Z\WlB�WaP#Zb; z PbWaB�[OMQZ}K�f
WaY`P>ZHe#B�MO[ n R r CHK�e#PbG,^,CHP>B�CHP�G,PbZHe#C\[ 3 P#G�[ n jVPbe�;VÍ`;@SN;=Ï`;}<LK�WHY�B n [QK n Z�Y!B�DNP>ZHMO[QRNY*W � PbMOMOZ
[ n ZHP2DNP#CHB�MTK�f�WaY,Pb[OCLP¢�Ve#[QWHP#G�ZEWlBFWHP#Zb? � Y,[OelY�B�CHPo[ n ebCHP�BFZHP#G 3*4 WaY,PoZHe#B�MO[ n R r C\KVebP#G,^`CHP�;
� n � �	 WaY,PcñÝZ\WlB�WaP � P#MOMªG,P r WaY¥K�fkS · Ó _ PbÂØBFWqÏ,;=Ó|{:�[OZ�G,P#P r P n KN^,RNYÁWHK�e#C\P�BFWHP
r P#C _ B n P n WaM 4 WaCHB r,r P#G _ P2WlB�ZEWlB 3 MQPcZ r P#eb[OP#Zb? � Y,[QelY�BFCHPsK 3 Z\P#C\D�P#G¯P2� r PbCH[ _ P n WaB�MOM 4
��Z\P#PhILY!B r WaP#Co×N�¢;}� n �EILM � WaY,P�ñ�Z\WaBFWaP�[QZ]B�MOZ\KqZHMO[QRNY*WaM 4¡3 KN^ n G�? 3 ^`W]WaY`P#CHP�[QZ]B�MOZ\K8B
_ KNCHPkZH^ 3 Z\WlB n WH[tB�M � PbMOM1[ n WHY,P�ñ 8 Z\WaBFWaP�K n � Y,[QelY r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n KVebe#^,C\Z#; � Y`PCHK�MOPiK�f�WaY,PbZHP�f&P�BFWH^,CHPbZ][ n �EILM � [OZ
Z\K.f�BFC
MOP#Z\Z]e#MOP#B�C#;
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� Y,PbCHPL[QZ�CHP#MOBFWa[@DNPbM 4 MQ[QW\WaMOP|P2� r PbCH[ _ P n WaB�Mx[ n f&K�C _ BFWa[QK n B 3 KN^`W�WaY`PªPbMOP#e2WaC\K n [Oe

Z\WHCH^,e2Wa^,C\P�K�fp� �	 B n GJ�EILM � [ n WaY,PkR*B�Z r Y!B�Z\P�;o­ n M 4 WaY,PhRNCHKN^ n G�ZEWlBFWHP r K�WaP n Wa[tBFM�K�f
� �	 Y!B�Z 3 P#P n G,[OC\P#ebWHM 4 elY!B�CHB�ebWHP#CH[Q§#PbG 3*4 Z r PbebWHCHKNZ\e#K r [Qe�WaPbelY n [Owx^,PbZ��=Õ���; � Y,P 3 K n G
G,[QZHZHK�e#[OBFWa[QK n P n P#CHR�[OP#Z�K�f 3 K�WaY�B n [QK n Zi[ n WHY,P~R�CHKN^ n G®ZEWlBFWHP~Y,B"D�P 3 P#P n PbZ\WH[ _ BFWaPbG
3*4 KFWaY,PbCLWaPbelY n [Owx^,PbZ(�Ð�"õuS�¹���?`BFMQWaY`KN^,RNY.WaY,PbCHP�[QZLe#K n ZH[QG,P#CHB 3 MOP�DFB�CH[OBFWa[QK n B _ K n RhWaY`P
DFB�MO^`P#Z#;o: 3 Z\KNC r Wa[OK n Z r P#e2WaCaB¡f&C\K _ r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n P¢� r P#C\[ _ P n WaZ>Y!B�DNP 3 P#P n CHP2�
r KNC\WHP#Ghf&K�C�WHY,P 3 B n G�B�C\KN^ n GqÕ�ÓNÓ n _ �Ð�`?xS"Í��¬; � Y,PyK n M 4 K�WHY,P#C1R*B�Z r Y!B�Z\PLG!B�WlB>B�DFB�[QM@�
B 3 MQP�B�C\P~f&C\K _ G,[OZ\ZHK�e#[tB�Wa[QD�P¡PbMOP#e2WaC\K n BFW\WlB�elY _ P n W _ P�BFZH^,C\P _ P n WaZ�� S�Ï,?�S�×���? � Y,[QelY
4 [OPbMOGs[ n f&K�C _ BFWa[QK n B 3 KN^`W
WHY,PkB n [QK n e#^,CEDNP#Z n P#B�C
WaY,P n Pb^`WaCHB�M�RNP#K _ P2WaC 4 ;

d KNCL� �	 WHY,P�PbMOP#e2WaC\K n [OeoB 3 Z\KNC r Wa[OK n Z r P#e2WaCH^ _ B n G�WHY,P>f&C\P#wx^,P n e#[OPbZ
K�f�ZHP2D*�
P#CHB�MpD�[ 3 CHBFWa[QK n B�M�WaCHB n ZH[@Wa[QK n ZiY!B�DNP 3 P#P n _ P#B�ZH^`CHP#G 3 K�WaY®[ n e#C 4 Z\WlBFM _ BFWHCH[OebP#Z�B n G
ZHK�MO^`WH[OK n � S · ?LS�Õ���;�ILY,P n B n G � P n W � KNC\WHY � U��
Y!B�D�P�ebK _�3 [ n P#GÁWHY,PsP2� r P#CH[ _ P n WlB�M
G!BFWaB�f&KNC _ KNZ\WhK�fyWHY,P¡G,[OBFWaK _ [QeqY!B�MOK�RNP n B n [QK n Z�WaK�ebCHP#BFWaP~ZHP _ [OP _ r [OCH[Qe�B�M r K�WHP n �
Wa[OB�MLP n P#C\R 4 eb^,C\D�P#Z8f&KNC8B�MOMªK�f�WaY,PcZEWlBFWHP#Z8e#K n ZH[OG`P#CHPbG¯Y`P#CHPF;¥��Pbe#P n WHM 4 ?�WHY,P 4 Y,B"D�P
[ _ r C\K�D�P#G¾WHY,P#Z\P�v,WaZ 3x4 [ n ebKNC r KNCHBFWa[ n R n P � P#CqG!BFWaB�� S"�`?�S"U���;��¦W�[QZ�[ _ r K�C\WlB n W�WHK
r KN[ n W�K�^`W�?pY`K � PbD�P#Cb?�WHY!BFW � Y,[QMOP8WaY,PbZHP�v,WHZqe#K _�3 [ n P.WaY,P�B"DFB�[QMtB 3 MOP8P2� r P#CH[ _ P n WlB�M
G!BFWaB`?�WaY,PbCHP~B�CHP n K�G,[OC\P#e2WhP¢� r PbCH[ _ P n WaB�M _ P#B�ZH^`CHP _ P n WHZhK�f _ K�Z\WkK�fLWHY,P.Z r P#ebWHCHKF�
ZHebK r [QeJwx^!B n WH[QWa[QP#Z8WaY!B�W�B�C\P�P¢�VWHCaB�e2WaPbG�f&CHK _ WHY,P#Z\P�eb^,C\D�P#Z#;X­ n M 4 WHY,P�WHCaB n ZH[QWH[OK n
P n P#CHR�[OP#Zb?yWaY,PsDNPbC\WH[Oe�BFM�PbMOPbebWaC\K n BF¼ n [@Wa[QP#Z#?�WaY,P 3 K n G�G`[OZHZ\KVeb[tBFWH[OK n P n P#CHR 4 KFf>WaY`P
RNC\KN^ n G¥P#MQP#e2WaCHK n [Oe�ZEWlBFWHP�?�B n G�D�[ 3 CaBFWH[OK n BFM�f&C\P#wx^,P n e#[OPbZ8K�foWHY,PcRNC\KN^ n G�PbMOP#e2WaC\K n [Oe
Z\WaBFWaPhY!B�DNP 3 P#P n _ P#B�ZH^`CHP#G�G,[OC\P#ebWHM 4 ; d KNC�P2�`B _ r MQP�?(WaY,PhP#wx^,[OMQ[ 3 C\[O^ _Ý3 K n G�MOP n R�WHY
K�f!WHY,PLRNC\KN^ n GqPbMOPbebWaC\K n [QeªZEWlBFWHP � BFZpP#ZEWa[ _ BFWHP#G 3*4 ZH^ _._ [ n RoWHY,Py[QK n [Oe�B n Gqe#K"DFB�MOP n W
CaBFG,[O[�K�f
[QKVG`[ n P/�ëS��`?�S"U���;J�¦W�[OZ�BFMOZHKJ^ n � n K � n � Y!BFW�Pb£¤P#e2W _ B�WaCH[Qe#PbZhKNChZHKNMQ^`Wa[QK n Z
Y!B�DNPqK n WaY,P _ P#B�ZH^`CHP _ P n WHZ�WaK � Y`[OelY�WaY`P�e#^,CEDNPbZ � PbCHP�v,W#; Ã B n,n [�PbW�B�M¬;(Y!B�D�PqCHP2�



· �

e#P n WaM 4 ^,ZHPbG r Y,KFWaK�P#MOPbebWHCHK n Z r P#e2WaC\KNZHebK r 4 WHK�K 3 WlBF[ n WaY`P]v,CHZ\W�G,[QCHPbebW _ P#B�ZH^`CHP _ P n WHZ
K�f!WHY,PLPbw�^`[OMO[ 3 CH[Q^ _X3 K n GqMQP n R�WHY�B n G�WaY,P 3 K n G�G,[OZ\ZHK�e#[OBFWa[QK n P n P#C\R 4 �ÐÕ���; � Y,P 4 Y,B"D�P
B�MQZHK¡^`ZHP#G®B¡C\P#Z\K n B n ebP8�oB _ B n WaPbelY n [Owx^,P�WHK�K 3 WaB�[ n WaY,P�P#wx^,[OMQ[ 3 C\[O^ _ DV[ 3 CaB�Wa[OK n B�M
f&CHPbwx^,P n e 4 ; � Y,Pb[OC _ P#B�ZH^,C\P _ P n WaZªY!B�DNPoZHY,K � n WHY!BFW�WaY,P r CHP2D�[OKN^,Z�DFB�MO^`P#Z�K�f}T�V�B n G~ V � P#CHPk[ n PbCHCHK�C 3x4 B 3 KN^VWo×"õuS"Ó
)�;

��P#Z\ZiG!BFWlB~[OZ�B�DFB�[QMtB 3 MQP�f&KNC>�EILM � ; � Y,P�K n M 4 PbMOP#e2WaC\K n [Oe�B 3 Z\KNC r WH[OK n Z r P#e¢�
WaC\^ _ K�WaY,PbCpWaY!B n WaY,P
Z\[ n RNMQP 3 B n G8e#[QWHP#G8B 3 K"DNP � B�Z _ P�B�Z\^,CHPbG.[ n ZHK�MO^`WH[OK n 3*4 jVY,[OG,B
PbW>B�M�; �ëS�Õ,�¬; � Y`P�K 3 Z\P#CEDNP#G r P�BF� r KNZ\[QWH[OK n Z�B�C\P n P�B�C\M 4 [QG,P n Wa[Qe�B�MTWHK~WHY,KNZHPkCHP r K�C\WaPbG
f&KNC�� �	 [ n WaY,PcZHB _ P � KNC\�u?ªB�CHPbZH^,M@W � Y,[OelY�[OZ�[ n ebK n ZH[QZ\WHP n W � [QWHY¥WHY,PcMO[ _ [@WaPbG¾R*B�Z
r Y!BFZHP�G!BFWaB/� ����B n G�WHY,P r CHPbZHP n Woe�B�MQe#^,MOBFWa[QK n Zb;

� Y,PbCHP.Y!B�DNP�BFMOZHK 3 P#P n f&P � B 3 [ n [@Wa[OK¡e�B�MQe#^,MOBFWa[QK n Z r P#CEf&KNC _ P#G®K n P#[QWHY,P#C
K�foWaY,PbZHP _ KNMQP#eb^,MOPbZ#?ªB n G n K n PF?ªWaK®KN^,C8� n K � MOPbG,RNPF?y[ n ebMO^,G`PsWHY,PsPb£¤P#e2WaZ¡KFf>Z r [ n �
KNC 3 [QW�e#KN^ r MO[ n R,; � Y,P¡v,CHZ\W8e#B�MOeb^,MtB�Wa[OK n ZhK n 3 K�WHY _ KNMOPbe#^,MQP#Z � P#C\PcG,^,P�WHK � BFZH��PbC
PbWoB�M�;d�Ð¹�Ó�� � [@WaY�BqD�BFMOP n e#P 3 K n G _ P2WaY,K�Gs^,ZH[ n R8e#KNC\P r K�WHP n Wa[OB�MOZ
B n G�B.Z _ B�MQM 3 BFZH[OZ
e#K n ZH[QZ\Wa[ n R�K�f]K n M 4 �cB n G�JÁf&^ n ebWH[OK n Zb; � Y,[QZ�[OZkWaY,P�K n M 4 e�BFMOe#^`MtBFWH[OK n K�f]�EILM � K�f
� Y,[QelY � P�B�C\P�B � B�C\P�; � Y,P�P2�Veb[QWaPbG¡ZEWlBFWHP#Z � PbCHP>e#B�MOeb^,MtB�WaP#G.B n G.WHCaB n Z\[QWH[OK n P n P#C\RN[OPbZ

� P#CHPcC\P r KNC\WHP#GT? 3 ^`W � [QWHY,KN^`W�WaY,P�[ n e#MQ^,ZH[QK n KFf]Z r [ n ��KNC 3 [QWhe#K�^ r MO[ n R�[@W�[QZ�G,[Q¼.eb^,MQW
WaKÁB�ZHZ\P#ZHZ�WHY,P _ P�B n [ n R�K�f�WHY,P#Z\P�P n PbCHRN[QP#Z#; d KNC~P¢�`B _ r MOP�?yWHY,P 	FR é%W 	 B n G 	?R èXW 	
Z\WaBFWaPbZ~KFf>WaY`P#ZHP _ K�MOP#eb^,MOPbZ#? � Y,[OelY�B�CHP�G,PbRNP n PbCaBFWHP�[ n WHY,PJB 3 ZHP n e#PJK�f�Z r [ n ��KNC 3 [QW
e#K�^ r MO[ n R,?1B�CHP~Z r MQ[QW 3*4 B 3 KN^`W�Ó`;È×JPbÂ�;p<LK � _ B���PbC�P2WqB�M�; r P#CEf&KNC _ P#G¾e�B�MQe#^,MOBFWa[QK n Z
K n � �	 B�W�WaY`Pcj,I d MQPbDNPbMi�Ð¹VS���;��JK�CHP�C\P#e#P n WaM 4 ? z B n K"D�[OelYÁP2W8B�M�;�^`ZHP#G�C\P#MOBFWa[@DV[QZ\WH[Oe
e#K�CHP r K�WHP n Wa[OB�MOZ}WHK r P#CEf&KNC _ e#B�MOeb^,MtBFWH[OK n Z}K n � �	 B n G¡Z\PbD�P#CaBFM¤K�WHY,P#C�[OK�G,KF�¦e#K n WaB�[ n [ n R
Z r P#eb[OPbZ/�Ð¹N¹���; � Y,P 4 CHP r K�C\WaPbG¯C\P#Z\^,MQWHZ�f&KNC�WaY,PcR�CHKN^ n G�ZEWlBFWHP�?�e#K _ r B�CHB 3 MQP¡WaK�KN^,C
CHPbZH^,M@WaZ 3 ^`W}K _ [QW\Wa[ n R]Z r [ n ��KNC 3 [QW1e#K�^ r MO[ n R,; � Y,[QMOP�WaY,Pb[OC|G`[OZHZ\KVeb[tBFWH[OK n P n P#CHR�[OP#Z|ZHY,K �
f&KNCEWa^,[@WaKN^,Z�B�R�CHP#P _ P n W � [@WaY¡P¢� r PbCH[ _ P n W#?�K�^,CªP¢� r PbCH[OP n e#Po[OZ�WaY!B�WL[ n e#MQ^,ZH[QK n K�fTZ r [ n �
KNC 3 [QWªe#KN^ r MO[ n R�C\P#G,^,ebP#Z
WaY`P>e�BFMOe#^`MtBFWHP#G�G,[QZHZ\KVeb[tBFWH[OK n P n PbCHRN[QP#Z 3*4 B�Z _ ^`elYsB�Z]×�Ó
)�;
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giP#MOMQP n P�B n G�jVY,B�C r Y!B�DNP�BFMOZHK.CHPbe#P n WHM 4 r P#CEf&KNC _ P#G�e�B�MQe#^,MOBFWa[QK n Z
K�f1WaY,Pk� �	 R�CHKN^ n G
Z\WaBFWaP~^,ZH[ n R�ebKN^ r MQP#GÁebMO^,ZEWaPbC�B n GÁG,P n ZH[QW 4 f&^ n ebWa[QK n B�M _ PbWHY,KVG`Z��Ð¹�Í���;c: r,r M 4 [ n R�B
ZHP _ [QP _ r [OC\[Oe#B�M|ebKNCHC\P#ebWH[OK n f&KNCiWaY`P~Z r [ n �¦KNC 3 [QWiebKN^ r MQ[ n R,?�WHY,P 4 K 3 WlB�[ n RNK�K�G�DFB�MQ^,P#Z
f&KNCpWHY,P]� �	 � P#MQM,G,P r WaY¡^`ZH[ n R�WHY,P]G,P n ZH[QW 4 f&^ n ebWH[OK n BFM _ P2WaY,K�G,Z 3 ^VW�v n G.WHKVK�Z\Y!B�MOMQK �
B � PbMOM�^,Z\[ n RqWHY,P�e#KN^ r MOP#G�e#MQ^,Z\WHP#C _ PbWaY`KVG,Zb;

� P�Y!B�DNP r P#CEf&KNC _ P#G _ ^,MQWH[OC\Pbf&P#C\P n ebP�ebK n v!RN^`CaBFWH[OK n [ n WaP#CHB�ebWH[OK n �¬���yIL�E�
e�BFMOe#^`MtBFWH[OK n Z�K�f!WHY,P
RNCHK�^ n G8B n GqP¢�Ve#[QWHP#GqZEWlBFWHP#Z}K�f(WaY`P#ZHP
[QK n Z|B n Gq[ n e#KNC r KNCHBFWaPbG�WaY`P
Pb£¤P#e2WaZ�K�f�Z r [ n �¦KNC 3 [@W>ebKN^ r MQ[ n R 3x4 B�G,G,[ n RcB n P _ r [QCH[Oe#B�M�K n P¢��P#MQP#e2WaCHK n K r PbCaBFWHKNC>WHK
WaY`P>B 3 [ n [@Wa[QK�A>B _ [OM@WaK n [OB n ; � Y,PoCHPbZH^,M@WaZ�CHP r CHP#Z\P n WyWHY,P _ KNZEWªebK _ r MOP2WaP
WaY,PbKNCHP2Wa[Qe�B�M
WaC\P�BFW _ P n W]K�f|WHY,P#Z\Pk[QK n ZyWHK~G!B�WaP�;

3�9 ý 9!3 % �* %!��� ���('] ���� ´ â°-b�1�  � � /h%!� $*) �&%  � � � �
� Y,P�B 3 [ n [QWH[OK>e#B�MOeb^,MtB�Wa[OK n Z � P#C\P r P#CEf&KNC _ P#G � [@WaYqWaY`P øìú û�üGý�ú r CHKNRNCHB _

�Ð¹FÏ���?F^,Z\[ n R�WaY,P�[ n WHP#C n B�MOM 4 e#K n WHCaB�e2WaP#G _ ^,MQWH[@�¦CHPbf&PbCHP n e#P�IL�Ej z _ PbWHY,K�GhG,P2DNPbMOK r P#G 3*4
Å n K � MOPbZ�B n G � PbC n PbCy�=¹�×V?�¹ · �¬; � Y,PqKNC 3 [QWlBFMOZ�B n G�CHPbf&PbCHP n e#P8e#K n v!RN^,CHBFWa[QK n Z � P#C\P
K 3 WaB�[ n P#G°f&CHK _ Z\WaBFWaP¢�³B�DNPbCaB�R�P#G±e#K _ r MQPbWaP�B�ebWH[QDNP�Z r B�ebP���IL:ij,j`I d ��e�B�MQe#^,MOBFWa[QK n Z
�Ð¹NÕV?�¹����p[ n ebMO^,G,[ n R�WaY`P~MQK � P#ZEWhW � K P Z\WaBFWaPbZ#?�WaY,P8MOK � P#ZEWhW � K R�� ZEWlBFWHP#Z#?1B n G�WaY`P
MOK � P#ZEW�W � K RU� Z\WlB�WaP#Zb; � Y,P¡ZH[@��ZEWlBFWHP#ZqB�C\[OZ\P~f&CHK _ WaY,P 	 ä ZEWlBFWHP#Z�KFf
WaY,P n P#^`WHCaB�M
Y!B�MQKNRNP n B n G�WHY,P è õ ZEWlBFWHP>K�f�WHY,P�Y!B�MQKNRNP n [OK n ;p:>MQM(ZH[@�¡Z\WaBFWaPbZ � P#CHP�B�ZHZ\[OR n PbGcP#wx^!B�M
� P#[OR�YxW�G,^`CH[ n R8WHY,P�KNC 3 [QWlBFM�K r WH[ _ [O§#BFWa[QK n ;

¨p£�PbebWH[QDNP�ebKNCHP r KFWaP n WH[tB�MQZ � P#C\P�B"D�KN[OG`P#GË[ n f�B�DNKNC�KFfkB�MOMë��P#MQP#e2WaCHK n 3 BFZH[OZ
ZHP2WaZb?!MtB�C\RNP#M 483 Pbe�B�^,Z\P�K�f�G,KN^ 3 WaZ]B 3 KN^`WyWHY,PiB�ebe#^,CHB�e 4 K�f�WaY,P�B�DFB�[QMtB 3 MQPoebKNCHP r K�WHP n �
Wa[OB�MOZ
f&KNCo[OK�G,[ n P�; � Y,P _ P#G,[Q^ _ ��ZH[Q§#PbG r KNMtBFCH[O§bP#G 3 B�Z\[OZ>Z\PbWHZ�K�fªj`B�G`MOP³©��=¹�UV?�ÍNÓ�� � P#C\P
^,Z\P#Gc[ n B�MQMuKFfTWaY,Poe�B�MQe#^,MOBFWa[QK n Zb; � Y,P>ZH^,RNR�P#Z\WHP#GsB�G`G,[QWH[OK n BFM r KNMOB�CH[Q§�BFWH[OK n f&^ n ebWH[OK n Z
Y!B�DNP�B�MOZ\K 3 P#P n [ n e#MQ^,G,PbG�ZHK�WaY!BFW~WaY,P 3 B�Z\[OZ¡Z\PbWHZcB�CHPÁ�ES"ÍFZ#S"Ó r ÏNG(�H¸M�=ÕFZa× r ¹FGb��B n G
�ES�U�Z#S�× r S�¹FG,ÏFfl�\¸E�ëS�S�ZaU r · G(¹�f��`f&KNC}ILM(B n G.�1C\P#Z r P#e2Wa[@DNP#M 4 ;}� n KNC\G,P#C}WaK�C\KN^,RNY,M 4 Pbwx^!B�M@�



ÕFÓ

[O§bPkWHY,P�PbCHC\KNCo[ n WHY,PqIL�Ej z PbMOPbebWaC\K n B�¼ n [QWa[QP#Z�K�f�ILM1B n GJ�l?uWHY,P�KNC 3 [QWaB�M�P2� r K n P n WHZ
K�f�elY,MQKNCH[ n P ½ Z�v!CHZEW�e#K n WHCaB�e2WaP#G®G�f&^ n e2Wa[OK n ��Ó`;=U*×N¹��cB n G�Ó`;=Í*×��NÓ*��Y!B�DNP 3 PbP n ZHe#B�MOPbG
3*4 Ó`;=U`S"U*×�; � Y,P�CHP#Z\^,MQWH[ n R8P¢� r K n P n WaZoB�CHPkÓ`;=�*Õ · S�B n G�ÓV;ÈÍ*¹FU*¹V;

� K~C\P#G,^,ebPkWHY,Pke#KNZEWoKFf|WaY`P�IL:�j,j,I d e�B�MQe#^,MOBFWa[QK n Z#?�WaY,P�[ n,n P#C]KNC 3 [QWaB�MOZLK�f
WaY`PyG,[OY,B�MO[QG,P#Z � PbCHP
K r Wa[ _ [O§bP#GkDV[OB>B�Z\[ n RNMQP2�¦CHPbf&PbCHP n e#PLB�MOMë��P#MQP#e2WaCHK n j,I d e#B�MOeb^,MtB�Wa[OK n ?
B n G�WHY,P n f&C\KN§#P n G`^,CH[ n R>WaY`P�IL:ij,j,I d e#B�MOeb^,MtBFWH[OK n ; z ^`CH[ n R>WaY,P�IL�Ej z e#B�MOeb^,MtB�Wa[OK n ?
K n M 4 WaY,P�ZH[ë�8DFB�MOP n e#P�J�KNC 3 [QWaB�MOZ � P#C\P�e#KNC\CHPbMtBFWHP#GT;p� n e#MO^`G,[ n R�WaY`PoDFB�MOP n e#P���KNC 3 [QWlBFMOZ
[ n WaY,P�e#KNC\CHP#MOBFWa[QK n Z r B�ebPqY!B�G�K n M 4 B¡Z _ B�MQM�Pb£¤P#ebW#?�G,Pbe#C\P�B�Z\[ n R�WHY,P � P#MOM�G,P r WaY�f&KNC
WaY`PyRNCHK�^ n GqZ\WaBFWaPLK�fu� �	 3x4 S"� _ PbÂ�?�KNCp¹¯)�; � PLK r WaPbG�WaKiP¢�`ebMO^,G`PLWaY,PyDFB�MQP n ebP��
KNCE�
3 [@WlB�MQZ�f&C\K _ WaY,Pªe#KNC\CHPbMtBFWH[OK n Z r BFe#P 3 P#e#B�^,ZHP 3 B�ZH[QZ|Z\PbW}Z\^ r PbC r KNZH[@Wa[QK n PbCHC\KNC|C\[OZHPbZ1D�P#C 4
CaB r [OG,M 4 � [@WaYJWHY,P n ^ _�3 PbCoKFfpe#K�CHCHPbMtBFWHP#G�P#MQP#ebWHCHK n Z#?uB n GJ[OZ]P#Z r Pbe#[tBFMOM 4 r CHK 3 MOP _ BFWH[Oe
f&KNC � P�B��xM 4 � 3 K�^ n G�Y,K _ K n ^,e#MQP�B�C _ KNMOPbe#^,MQP#Zb;

� B 3 MOP]ÍV;Ô¹>ebK n WlB�[ n ZpWaY,P n ^ _�3 P#C}KFf�BFebWa[@DNP]KNC 3 [QWaB�MOZ1[ n WaY`P�j,I d ?�IL:ij`j,I d
B n G�IL�Ej z e�B�MQe#^,MOBFWa[QK n Z#;�jV[Q§#P�ebK n ZH[QZ\WHP n e 4 P#C\CHKNC\Z�[ n Y,P#C\P n W�[ n WaY,PcIL�Ej z P n PbCHR 4
� P#CHPJB _ P#MQ[OKNCHBFWaPbG 3*4 B�G,G,[ n R®B n B r,r C\K"�V[ _ BFWHP�e#MQ^,Z\WHP#C8e#K�CHCHPbebWH[OK n G,^,PsWaK®{�K r MOP
�Ð¹FÏ���; � Y`P.elY,B�CHRNP.G,[QZ\WaC\[ 3 ^VWa[OK n Z�K�f�WaY,P � B�DNP~f&^ n ebWH[OK n Z � P#C\P~K 3 WlB�[ n P#G�^,Z\[ n RcWaY`P
G,[QZ\WaC\[ 3 ^VWaP#G _ ^`MQWa[ r K�MOP�B n B�M 4 Z\[OZk� z ��:i�LG,P2DNP#MQK r P#G 3x4 jxWaK n P�� Í`S���;
� B 3 MOP�ÍV;Ô¹V��»�^ _�3 P#C]K�f|B�ebWH[QDNPkKNC 3 [QWaB�MOZ 3 P#MQK n RN[ n R�WaK8P#B�elY�[QCHCHPbG,^,eb[ 3 MQP�CHP r CHPbZHP n WaB��
Wa[QK n K�f1WaY,Pkú 	¦û r KN[ n W]R�CHKN^ r f&KNC
�EILM � B n G�� �	 ;

_ KNMOPbe#^,MQP _ P2WaY,K�G ñkè økè ø 	 ñ 	
�EILM � j,I d S"� � � ¹

IL:ij,j`I d � Ï Ï S
IL�Ej z ¹ ¹ ¹ Ó

� �	 j,I d ¹ · S�¹ S"¹ Ï
IL:ij,j`I d S"� � � ¹
IL�Ej z ¹ ¹ ¹ Ó
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[ n e#MO^`G,P 3*4 ZHP2WHWa[ n R.^ r B n GsG,[tB�R�K n B�MQ[O§#[ n RhWHY,P�Pb£¤P#e2Wa[QD�P�AoB _ [OMQWHK n [OB n K r P#CHBFWaK�C
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� Y,PbCHP ÇÉ c [OZyWHY,P�B 3 [ n [@Wa[QK�A>B _ [QMQWaK n [tB n B n G ÇÉ � � [OZ
BqZHP _ [QP _ r [OC\[Oe#B�MuA>B _ [OM@WaK n [OB n
G,PbZHe#C\[ 3 P#G 3 P#MOK � ;kjV[ n e#PhZ r [ n _ ^,ZEW 3 P�e#K n Z\[OG,PbCHPbGT?TWaY,P 3 B�ZH[QZ�ZHP2W�f&KNC�WaY,[QZiA>B _ [OMë�
WaK n [tB n ebK n Z\[OZ\WHZ�K�fyBsG,[QCHP#e2W r CHK�G,^,e2WkK�f�WaY,P8ZH[ë�®B 3 [ n [QWa[QK�Z r BFWa[OB�M � B�DNP~f&^ n ebWH[OK n Z

� [QWHYÁWaY,PsG,K�^ 3 MOP2WqZ r [ n f&^ n e2Wa[OK n Z�âXB n G���?�CHPbZH^,M@Wa[ n R�[ n S�¹ 3 BFZH[OZqZEWlBFWHP#Zb; ÇÉ�c [OZ
WaYx^,ZhCHP r CHPbZHP n WHP#G 3*4 BJG,[OB�RNK n BFMyS�¹�ö�S�¹ _ BFWaC\[@� � [@WaY�WaY,P~B 3 [ n [QWH[OKcP n P#C\RN[OPbZ�[ n
G,PbRNP n PbCaBFWHP r B�[OC\Z
K n WaY,P�G,[OB�RNK n BFM¬;

� Y,PcZ r [ n �¦KNC 3 [QW�ebKN^ r MQ[ n R 3 P2W � PbP n WaY,PbZHP 3 B�Z\[OZ�ZEWlBFWHP#Zq[QZqB r,r C\K��`[ _ B�WaP#G
3*4 WaY`PkK n P�P#MOPbebWHCHK n A>B _ [OM@WaK n [tB n �ÐÍ*¹,�
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� Y,PbCHP Ç � à�� [OZªWHY,P>K�C 3 [@WlB�MuB n R�^,MtB�C _ K _ P n Wa^ _ K�f�PbMOP#e2WaC\K n ±}B 3 KN^`W n ^,e#MQP#^,Z��®?`P2Wae�;
� n®r CH[ n e#[ r MOPF?TWaY,P _ BFWaC\[@��PbMOP _ P n WHZ�K�fªWHY,[OZ�K r P#CHBFWaK�Cie#KN^,MQG 3 P8PbDFB�MQ^!BFWaPbG�P2�`B�ebWHM 4
f&CHK _ WaY`PhB 3 [ n [QWH[OK � B�DNPkf&^ n e2Wa[OK n Z]B n GcWaY`PkZ r [ n ebK _ r K n P n WaZ#;ªjV^`elY�B r CHK�e#PbG,^,C\P

� KN^,MOG�?iY,K � P2DNP#Cb? 3 P�DNPbC 4 ^ n MO[Q��PbM 4 WHK�RN[@DNP�WaY`P�ebKNCHC\P#ebW�B�Z 4�_ r WaKFWa[Oe�Z r [ n ��KNC 3 [QW
Z r MO[QW\Wa[ n RNZLf&KNC
WHY,PkBFWaK _ Z#; � PhelY`KNZHPk[ n ZEWaP#B�G�WHK¡B r,r CHK��V[ _ BFWHP�WaY,P � Â � é K r PbCaBFWHKNCHZ
� [QWHY�WaY,P�P2� r P#CH[ _ P n WlB�MyDFB�MQ^,P#Z�f&KNCqWHY,P�B r,r C\K r CH[OBFWaPsB�WaK _ [Oe�Z r [ n ��KNC 3 [QWqebKN^ r MQ[ n R
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¨pDFB�MO^!B�Wa[ n RsWHY,[OZ�K r P#CHBFWaK�Ck[ n DNKNM@DNP#Zke#K _ r ^VWa[ n R _ BFWaC\[@��P#MOP _ P n WaZkK�fLWHY,P~Z r [ n B n �
RN^,MOB�C _ K _ P n Wa^ _ K r P#CHBFWaK�C#? � Y,[QelY®B�CHP�©\^`Z\WiWaY`Pqe#K _ r K n P n WaZ>K�f�WaY,P.¹�ö�¹�{|BF^,MO[
Z r [ n _ BFWaC\[Oe#PbZ#?|WHKNRNP2WaY,PbC � [QWHY _ BFWHCH[ë�¾PbMOP _ P n WHZ�K�f
WHY,PcKNC 3 [QWlBFMLB n RN^,MtBFC _ K _ P n �
Wa^ _ K r P#CaB�WaKNCb? � Y`[OelY � PbCHP>P2DFB�MO^!B�WaP#G.P2�`B�e2WaM 4 ^,ZH[ n R�WaY,P�B 3 [ n [@Wa[QK � B�DNP�f&^ n e2Wa[OK n Z#;
<LPbe�B�^,Z\P¡WaY`P~CHB�G,[tBFM�K r PbCaBFWHKNC � Â � é G,Pbe�B 4 Z�CaB r [OG,M 4 B�Z�WaY,P~P#MOPbebWHCHK n _ K"DNPbZ�B � B 4f&CHK _ WaY,P n ^,ebMOP#^`Z#? _ BFWHCH[ë��PbMOP _ P n WHZªK�fuWaY`P�Z r BFWH[tB�M r BFC\W�K�f¤WaY,P]Z r [ n �¦KNC 3 [@W}K r P#CHBFWaKNC
e#K n,n P#e2Wa[ n R�B�WaK _ [OeyK�C 3 [@WlB�MQZpK n G,[Q£¤P#C\P n W n ^`e#MOPb[ � PbCHP�ZHP2WªWHKk§bP#C\K,;}� n~r CaB�e2Wa[OebP
W � KF�
e#P n WaP#C>[ n WaPbRNCaB�MQZ � P#C\P�P2�VebMO^,G,PbG 3x4 ZHP2WHWH[ n R.WaK�§bP#CHK~WaY,P�W � KF�¦e#P n WHP#C�ebK n WaCH[ 3 ^`WH[OK n Z
WaK�WHY,P�B 3 [ n [@Wa[OK�K n P r B�CEWa[Qe#MOP¡G,P n Z\[QW 4¥_ BFWaC\[OebP#Z#; � Y,[OZ r C\KVebP#G,^`CHP�RN[QD�P#ZqWaY,PcP¢�x�
B�e2W]B�Z 4�_ r WaKFWa[Oe�DFB�MO^,PbZLf&KNCLWHY,PiBFWHK _ [Oe�Z r [ n ��KNC 3 [QWLZ r MQ[QW\Wa[ n RNZ#? 3 P#e�BF^,ZHPiWaY`PiB n RN^`MtB�C
[ n WHP#RNCHB�MOZ�BFW\WlB�[ n WaY,Pb[OC�e#KNC\CHPbebWkD�BFMO^,PbZhB�WhMOB�CHR�Pq[ n WaPbC n ^,e#MQP�B�CkZHP r B�CHBFWa[QK n Z#;.:>Z�WaY`P
BFWHK _ ZªB�C\P 3 C\KN^,RNY*WLWHKNRNP2WaY,PbCªWaY`P�Z r [ n ��K�C 3 [@WªebKN^ r MQ[ n R�DFB�CH[QP#ZO���B�lh 3 P#e#B�^,Z\P8�ES��pWaY`P
P n P#CHR 4 ZHP r B�CHBFWa[QK n Z 3 PbW � P#P n WaY`P 3 B�ZH[QZpZ\WaBFWaPbZ�elY!B n RNPF?xB n GJ�¬¹���WaY,PyBFWaK _ [OeLB n RN^`MtB�C
_ K _ P n WlB Ç � ³ B n G Ç � ¼ elY!B n RNP�; � Y,P�CHB�G,[OB�M1ebK _ r K n P n WaZ�� ³ B n G�� ¼ B�CHP�Y`P#MOG�vV�`PbG
BFW
WHY,PkBFWaK _ [OeoD�BFMO^,PbZ#;

� Y,P _ K�G,P#M�B�MQZHK�C\P#wx^,[QCHP#ZkWaY,P n K n BFG,[tB 3 BFWa[Qe.ebKN^ r MQ[ n R _ BFWaC\[@��PbMOP _ P n WHZ

� [QWHYJC\P#Z r PbebW>WHK.WHY,PkZHKNMQ^`WaP 3 K n G�MOP n R�WaYT; � Y,P#Z\P�ebKN^ r MQ[ n RNZ�B�C\PkB�MOZ\K~ebK _ r ^`WaPbG�[ n
øìú`ûSüGý;ú G,[OC\P#e2WaM 4 f&C\K _ WHY,P]B 3 [ n [QWH[OK � B�DNP
f&^ n ebWa[QK n Zb; � Y,P 4 Y!B�DNP 3 P#P n ebK _ r ^`WaPbG
f&KNC��EILM � 5 Y,K � PbD�P#C#?�[ n WHY,P�e#B�ZHPqK�f�WHY,PqZ\WaBFWaPbZie#K n Z\[OG,PbCHPbG®[ n WaY`Pq� �	 _ B n [Qf&KNMQGT?�BFMOM
K�f�WaY,P�ebKN^ r MQ[ n RNZyDFB n [OZHY 3*4 Z 4�_._ P2WaC 4 ;

� K r BFCaB _ PbWHP#CH[Q§#P�WHY,P _ K�G,PbM¬?VWHY,P _ B�WaCH[ë��PbMOP _ P n WHZ]K�f ÇÉ Ê B�CHP�ebK _ r ^`WaPbG
BFW~B�Z\P#C\[OP#Z.K�f>ZHKNMQ^`WaP�RNP#K _ P2WaCH[QP#Zb;�� n WHY,P�e�B�Z\PJK�f>�EILM � B n G�� �	 ?ªWaY`PJMQK � P#ZEW�Z\[@�
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P#[QRNP n Z\WlB�WaP#ZoB�C\PkebK _ r ^`WaPbG�BFWoBqWaK�WaB�M�K�f}×�Ó.R�P#K _ PbWHCH[OPbZ#;ª<LP#e#B�^,Z\P ÇÉ � � [OZ]e#K _ r MQP2�
B n G�WHY,P
CHP _ BF[ n [ n R�WHP#C _ Zp[ n ÇÉ Ê B�CHPyC\P�B�M�?N[QW|[OZ1e#K n DNP n [OP n W�WHKi^,ZHPyWHY,P]B 3 [ n [QWH[OK�e�B�Z\P
��BN�
Pb[ORNP n Z\WaBFWaPbZ>BFZ]WHY,PhB�ebWH^!B�M 3 B�Z\[OZ�Z\WaBFWaPbZ�f&KNC
WHY,P _ K�G,P#M�;�� n WaY`[OZ]CHP r CHPbZHP n WaBFWa[QK n
ÇÉ�c [OZ]G,[OB�RNK n BFM�B n G�[QWHZ _ BFWHCH[@��P#MQP _ P n WaZ�B�C\PkZ\[ _ r M 4 WaY,PhB 3 [ n [@Wa[QKqP n PbCHRN[QP#Z#? � Y,[QMOPÇÉ � � Y!B�Z 3 K�WaYsG,[OB�RNK n BFMTB n G�K�£(��G,[OB�RNK n B�MuWHP#C _ Zb; z B _ r P#Gseb^ 3 [OeiZ r MO[ n P#Z]BFCHP�^,ZHPbG
WaK8[ n WHP#C r KNMOBFWaPoWaY,PiDFB�MO^`P#Z]K�f ÇÉ Ê 3 PbW � P#P n WaY,P�RNC\[OG r KN[ n WaZb;

� PoP _ r MQK 4 B�ZH[ _ r MQPyZHe#B�MO[ n R r CHK�e#PbG,^,CHP]WaKhB�G�©\^`Z\W�WaY,P�RNC\KN^ n G.Z\WaBFWaP � PbMOM
WaK _ BFWaelYcWHY,P 3 PbZ\W�� n K � n P¢� r P#C\[ _ P n WlBFM�DFB�MO^,PbZ#; � Y,PkB�G�©\^`Z\W _ P n W�[OZLG,K n P�K n WaY`P
e�BFZHPJ��B*�>eb^,C\D�P#Z�WaK�B�DNKN[QG�P2��WaCHBcWHCaB n Z\f&KNC _ BFWH[OK n Z 3 P2W � PbP n WaY,P8e�BFZHPJ��B*��B n G�e�B�Z\P
��e���ZEWlBFWHP#Z#;>�¦W�e�B n 3 PhZHPbP n f&CHK _ � B 3 MQP#Z>Í`; · B n G�Í`;ÈÕ8WHY!BFW>[ n WHY,P�C\P#RN[QK n�n P�B�C�TAVb?
WaY`P#CHP¡[OZ�MQ[QW\WaMOP _ [@�V[ n RJKFf
WaY,P�R�CHKN^ n GÁe�B�Z\P���BN� P Z\WaBFWaP � [QWaY�WaY,P�P¢�Ve#[QWHP#G�ZEWlBFWHP#Z#;
� Y,PbCHPbf&K�CHP�?�Z\e�B�MQ[ n R�WaY,P P ZEWlBFWHP�Y!B�ZhMO[QW\WaMQP.P2£�PbebW8K n WaY,P�P n P#C\RN[OPbZ�K�f
WHY,P�P2�Veb[QWaPbG
Z\WaBFWaPbZ#;.:>MQMpK�f�WaY,P8e�BFZHP���B*�>ZEWlBFWHP#ZhB�CHPqZ\Y,[QfºWHP#G 3x4 WHY,P8ZaB _ P8B _ KN^ n W�[ n KNC\G,P#CiWHK
r C\P#ZHPbC\D�P�WaY,PJP n PbCHR 4 Z r BFe#[ n RNZ 3 PbW � P#P n WHY,P�ZEWlBFWHP#Zb? � Y`[OelYËB�R�CHP#P � PbMOM � [QWHY¯WaY`P
P2� r P#C\[ _ P n WaZb; � Y`P�B _ KN^ n W]K�f�WaY`PkZ\Y,[QfºW][QZ
RN[QD�P n 3*4
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� Y,PbCHP�WaY`P r B�CHB _ PbWaPbCHZ � ?�T e ?TB n G � e B�CHPhelY,KNZHP n WaK�RN[@DNP�WHY,P�ebKNCHC\P#e2W � PbMOM1G,P r WHYf&KNC
WaY`PhRNC\KN^ n GJZ\WaBFWaP � [QWHY,KN^`WoZHY,[@fºWa[ n RjT�V]ZH[OR n [Qv!e#B n WaM 4 � �±Ó Ï Ó`S¡{:��2;y� n WaY,PkZH[ _ ^V�
MtB�Wa[OK n Z}K�fTMOBFWaPbC}elY!B r WHP#C\Z#? � P�Y!B�DNP n K�WªB�G�©\^,ZEWaP#GIT�V�K�f�WHY,P�RNCHKN^ n G~ZEWlBFWHP�WHK _ BFWHelY
WaY`P�P2� r P#CH[ _ P n WlB�MuD�BFMO^,PF?,B�M@WaY,KN^`RNY � PiY!B�DNPie#K _ r P n ZHBFWaPbG�f&KNCLWHY,[OZªG,[OZ\e#CHP r B n e 4 [ n
ZH[ _ ^,MOBFWa[QK n ZLKFf1WHY,P r Y,K�WHKVPbMOP#e2WaC\K n Z r P#ebWHCaB`;
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^,Z\[ n R�B _ K�G,[@v!P#G�CHPb ,P#ebWH[OK n B r,r C\K"�V[ _ BFWH[OK n � ÍNÍ��ªG,P#Z\e#C\[ 3 P#G 3*4 AoP#MQMOPbC�� Í�Ï���; � Y`P
WaKFWlB�M!B 3 ZHKNC r Wa[QK n e#C\KNZHZ�Z\P#ebWH[OK n BFW}f&C\P#wx^,P n e 4 2�f&CHK _ WaY,P
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� Y,PbCHP�ó £ [OZ]WaY,P�^ r,r PbC�Z\WaBFWaP r KFWaP n WH[tB�M�? Ì?© [OZ]WaY,P�ebMtB�Z\ZH[Qe�B�M�Wa^,C n [ n R r KN[ n WoK n WaY`P
^ r,r P#CiZEWlBFWHP�?�B n G ª à�£ B n G Û à BFCHP�WHY,P�WaCHB n ZH[@Wa[QK n _ K _ P n WaZiB n G�RNCHKN^ n G�Z\WlB�WaP�D�[@�
3 CHBFWa[QK n B�M � B�DNP¡f&^ n ebWa[QK n ZkCHPbZ r P#ebWH[QD�P#M 4 ; d K�C�B�RN[QD�P n 2�B n GÁ[ n [QWH[tB�M1Z\WaBFWaP~P n PbCHR 4
¶ à ?�WaY,P8e#MOB�ZHZ\[Oe#B�MpWa^,C n [ n R r KN[ n W�[QZ�G,Pbv n P#G 3*4¬«É 2�ô ó £ � Ì?© �P7 ¶ à ; � P.Y!B�DNP~B r �
r C\K"�V[ _ BFWHP#G�WHY,PiRNCHK�^ n G�D�[ 3 CHBFWa[QK n B�MuZ\WaBFWaP 3*4 B8Y,B�C _ K n [Qe>KNZ\e#[OMQMtBFWHKNC�K�f�f&CHP#wx^,P n e 429Vb?xG,P2WaPbC _ [ n PbG.f&C\K _ WaY`P�e#B�MOeb^,MtB�WaP#G8RNC\KN^ n G.Z\WaBFWaP�e#^`C\DNPF?,B _ [ n KNC}B r,r CHK��V[ _ BFWH[OK n
RN[@DNP n WaY,PJZ _ B�MOM]B n Y!B�C _ K n [Qe#[@Wa[OPbZqK�f�WHY,P�RNC\KN^ n G¯Z\WaBFWaPbZ���Z\P#P�j�P#e�;LÍ`;@SN; · �2; � Y,[OZ
_ PbWaY`KVG�[QZ�e#K n D�P n [QP n W�?1B n GT?TWHY,KN^,R�Y�B r,r CHK��V[ _ BFWHP�?TZ\Y,KN^,MQG®R�[QDNP�RNKVK�G�CHPbZH^,M@WaZ�f&KNC
KN^,CªB r,r MO[Oe#BFWa[QK n ;�:>ZLBkWaPbZ\W#? � P>Y!B�DNP>e#K _ r ^`WHP#G¡WHY,P�B 3 ZHKNC r Wa[QK n Z r PbebWHCH^ _ K�f��EILM �
^,Z\[ n R�B n P¢�`B�ebWhWa[ _ P2�¦G,P r P n G,P n Whw�^,B n Wa^ _ _ PbWaY`KVG¾B n G�f&K�^ n G¾G`PbD�[tBFWH[OK n Z _ ^,elY
Z _ B�MQMOP#C�WaY!B n WHY,P�P2� r PbebWHP#G�B�ebe#^,CHB�e 4 K�f1WHY,P�P#MQP#ebWHCHK n [OeiZ\WHCH^,e2Wa^,C\Phe#B�MOeb^,MtB�Wa[OK n Z#;
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e#K n ZH[QG,P#C\P#GcY,PbCHP�ebKNCHC\P#Z r K n G�WHKqBhY`KNMOPo[ n BUJsBFWaK _ [Qe�K�C 3 [@WlB�M(K n Pb[QWHY,P#Cª�}KNC
ILM�;p� n
WaY`P 3 K n G,[ n RcC\P#RN[QK n ?�WHY,[OZ>e#KNC\CHP#MOBFWaPbZ�WaKsB�Y,K�MOP�[ n P#[QWHY,P#C�BOL ß K�C�� ß B n Wa[ 3 K n G,[ n R
KNC 3 [QWaB�M¬?VRN[QD�[ n R.C\[OZ\P�WHK.WHY,P 3 K n G,[ n R P B n G R Z\WaBFWaPbZoC\P#Z r P#e2Wa[@DNP#M 4 ?(KNC]WaK~B.Y`KNMOP�[ nL�KNC¯� 3 K n G,[ n RqKNC 3 [@WlB�MQZ#?VRN[QD�[ n RqCH[OZ\P�WaKqWaY`P P ß B n G R ß ZEWlBFWHP#Z#;�� n � �	 WaY,PkAo^ n G ½ Z
e�BFZHP¥��B*� 3 B�ZH[QZ¡Z\WaBFWaPbZcB�C\P�G,PbRNP n PbCaBFWHP�BFW~[ n v n [QWaP�ZHP r B�CHBFWa[QK n ?
e#K�CHCHPbZ r K n G,[ n R¾WHK
� � Þ �i� 	 ä �2;�� n �EILM � WaY`P�B�Z 4�_ r WHK�Wa[QeiP n PbCHRN[QP#Z�e#KNC\CHPbZ r K n GJWHK�ILM � Þ �i� 	 ä �
B n G
� ��Þ ILM�� 	aä �¢?|B n G®WHY,P 4 B�C\P~Z r MO[@W 3*4 WaY,P.P#MQP#ebWHCHK n BF¼ n [@W 4 G,[Q£¤P#C\P n ebP 3 PbW � P#P n �
B n G�ILM¬; � Y`Pqe�B�MQe#^,MOBFWaPbGJDFB�MO^`P�K�fpWHY,[OZoG,[Q£¤P#C\P n ebP�?�ÓV;Ô×�U · PbÂ�?�ebK _ r B�CHPbZ � PbMOM � [QWHY
WaY`P
P2� r PbCH[ _ P n WaB�MVDFB�MQ^,PyK�fuÓV;Ô×N×FÍ�PbÂ � Í��¬?FWaY,KN^`RNYq[QW}Z\Y,KN^,MQG 3 P n K�WaPbGqWaY!BFW|WaY,P 3 BFZH[OZ
ZHP2W � B�ZoB�G�©\^`Z\WaPbG�WHK _ [ n [ _ [O§bPoWaY`PkG`[OZHebCHP r B n e 4 ;

� B 3 MOPbZ�Í`;ÈÍkB n G~Í`;ÐÏ r CHPbZHP n WªWaY,P]Z r P#e2WaC\KNZHebK r [Oe�e#K n Z\WaB n WaZ�P2��WaCHB�ebWHP#G~f&C\K _
WaY`P r K�WaP n Wa[tBFM
e#^,CEDNP#Z�B n G¯B�MOZ\K¾B�e#K _ r B�C\[OZ\K n � [@WaY r CHP2D�[OKN^,Z.P2� r P#C\[ _ P n WlB�M�B n G
WaY`P#KNC\PbWa[Qe�B�M�C\P#ZH^`MQWaZb; � P�Y!B�D�P n K�W r CHPbZHP n WHP#G�WaY`PhDNPbC\WH[Oe�BFM1PbMOP#e2WaC\K n BF¼ n [@Wa[OPbZoKFf}� 	
KNC��EILM¬? 3 P#e�BF^,ZHP�WaY,P>B 3 [ n [QWH[OKie�BFMOe#^`MtBFWH[OK n Z}G`K n K�W�ebK n DNP#C\RNP � P#MQM(f&K�C 3 K n G~MOP n R�WaY,Z
_ ^,elY¥Z\Y,KNC\WHP#C�WHY!B n T�V2;¾:>Z8e#B n 3 PcZ\P#P n f&C\K _ d [QR,;1Í`;Ô¹�?�WHY,PcP#wx^,[QMO[ 3 CH[Q^ _ 3 K n G
MOP n R�WHY¡K�f¤WaY,P n P#^`WHCaB�Mu[OZ�[ n 3 K�WaY~e�B�Z\P#ZLebK n Z\[OG,PbCaB 3 M 4 ZHY,K�C\WaPbCªWHY!B n WHY!BFWªK�fTWHY,P>[QK n ;

ILK _ r B�C\[OZHK n KFfTe�BFMOe#^`MtBFWHP#G~B n G _ P#B�ZH^,C\P#G 3 K n G~G,[QZHZ\KVeb[tBFWH[OK n P n P#CHR�[OP#Z�[ n
WaY`P�R�CHKN^ n GkZEWlBFWHP}ZHY,K � Z�WaY!B�W�WaY,P�e�BFMOe#^`MtBFWHP#G ~ VT[OZ�[ n P#C\CHKNC 3*4 B 3 KN^`W}S�Ó�õ`¹�Ó
)�; � Y,[OZ
ZHY`KNC\W\f�B�MOM*[QZ r CHK 3 B 3 M 4 G,^`PªWaK�[ n B�G,P#wx^!BFe#[OPbZ|[ n WHY,PªK n PLPbMOP#e2WaC\K n 3 BFZH[OZ�ZHP2WaZb; � P#[OelY*WHP#[OM
B n G�{�P#MO[QZHZ\[OP#C(� Í*×��TY!B�DNPkCHP r KNCEWaP#GsZ\[ _ [OMtBFC r C\K 3 MQP _ Z
[ n K 3 WaB�[ n [ n RqBFe#e#^`CaBFWHPkC\P#Z\^,MQWHZ
f&KNC ~ V�[ n � 	 ; � Y,PbCHPy[QZ|RNK�KVG�B�RNCHPbP _ P n W 3 PbW � P#P n WHY,Pyeb^,CHC\P n W}CHPbZH^,M@WaZ � [@WaY,K�^`WpZ r [ n �
KNC 3 [QW]ebKN^ r MQ[ n R~B n GsWaY,P 3 P#Z\W r C\PbD�[OKN^`Zoe#B�MOeb^,MtBFWH[OK n �Ð¹N¹���? 3 ^`W�WaY,PkRNK�KVGJB�RNC\P#P _ P n W
3 PbW � P#P n WHY,PyCHPbZH^,M@WaZ n P#RNMQP#e2Wa[ n R�Z r [ n ��K�C 3 [@W1ebKN^ r MQ[ n R>B n G�P¢� r PbCH[ _ P n W}[QZ1f&KNCEWa^,[@WaKN^`Z#;
»oPbRNMOPbebWH[ n R�Z r [ n ��KNC 3 [QWªe#KN^ r MO[ n R�CHB�[OZ\P#ZLWHY,PiP n PbCHR 4 K�f�WaY`PiB�Z 4�_ r WaKFWaP � [@WaY�C\P#Z r P#e2W
WaK�WHY,P � P#MOM 3 Pbe�B�^,Z\P
WaY,P _ [@�V[ n R>[OZ _ ^,elY8Z\WHCHK n R�P#C�BFW}MQK n R 3 K n GqMQP n R�WHY,Z � Y,PbCHPyWaY`P



Õ ·

� B 3 MOPkÍ`;=Í`��j r P#ebWHCHKNZ\e#K r [Oe�e#K n Z\WlB n WHZ�f&K�C
� �	 ;

°'±%²³±+´ µ V ¶¡V ·�V ¸�V ¸@V ¹0Vº ´F»k¼ º�½¾ ¼ º ´F»�¼ ºÀ¿FÁ � è ¼ ºÀ¿FÁ � è ¼
	QÂ �À,» èXW 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È ÉNÊËÉ ÌNÊÍÌÇÌ ÉNÊÍÎ³ÉÐÏ ÎÇÎ#ÊÍÎ ÉNÊÍÌÇÏ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ ¿ ²ÇÆ-´?Ò c ÉNÊËÉ ÌNÊÍÌÇÓ Ô³ÊËÉ#Ô?Ì ÔFÉÐÕ#Ê�Ö ÉNÊÍÌÇÕ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*¿ ² Ñ ´ º ²�¼ ÉNÊËÉ ÌNÊÍÌÇÏ Ô³Ê�ÔÇÔÇÔ ÔFÉÐÏ#ÊÍÎ ÉNÊÍÌNÔ× Ä ´FØ È�¿ ²ÇÆ ¿³È�Ù¡ÚÜÛ�ÑFÈ�Û#ÈË¿³È d ÉNÊËÉ ÌNÊÍÓÇÌ Ô³Ê�ÔÇÔÇÔ ÔÇÔ?Ó#ÊÍÕ ÉNÊÍÌÇÏÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ e ÉNÊËÉ ÌNÊ�ÖÐÉ Ô³Ê�ÔÇÔ?Ì ÔÇÔ?Õ ÉNÊÍÌÐß´Sà × ± È*f ÉNÊËÉ ÌNÊÍÓ³ÉÐÏ Ô³ÊËÉ#ÔSÖ ÔÇÔFÉ ÉNÊÍÌÐß
	Fáãâ » é%W 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ô³Ê�Ô?Õ Ö�Ê�Ô?ä ÉNÊ�ÔÇÔ ÌÇä¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ ¿ ²ÇÆ-´?Ò Ô³Ê�ÔQß ÌNÊÍÎÇÕ ÉNÊ�Ô?Õ ÏÇÏÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ Ô³Ê�ÔSÖ Ö�ÊËÉÐÕ ÉNÊÍÓ³ÉÇÉ Ö�Õ
	 á â » èXW 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ô³Êåß'Ô Ã Å
æ ÛÐÃ Å�ÒÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ Ô³ÊÍÏÇÏ Ö�Êåß'Ô ÉNÊËÉÐÕ ÓÇÌ
	Sá À,» é%W 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ô³ÊÍÎÇÕ Ã Å
æ ÛÐÃ Å�ÒÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ Ô³ÊÍÕÇÏ Ö�ÊÍÕÐß ÉNÊËÉÐä ÓÐß
	 á À,» èXW 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ó'ÊÍÕÇÕ Ö�Êåß³Î ÉNÊËÉÐä ÓÇÏÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ Ó'ÊÍÌÇÏ Ö�ÊÍÌÇÌ ÉNÊ�Ô?ä ÖÐÉ
	?Â �â » èXW 	 ¿FÃ#Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ì'Ê�ÔSÖ ÏNÊ�ÖÐÉ ÉNÊËÉÐÓÇÏ Ô?ÓÑ ´ Á�Ý	Þ ´ Á × Ý-Ä Ý�¿ ²ÇÆ Ì'Ê�ÔFÉ ÏNÊÍÓ�Ö ÉNÊ�ÔÇÔ Ó�Öc °N´F´A°'´ ¿³È Í`;@SN;ÐÏ,;�jVe�BFMO[ n RqY!B�Z�B _ [ n [ _ B�M(Pb£¤P#ebW�K n B�MQM 3 ^`W]WHY,P�MOK � PbZ\W]W � K¡Z\WaBFWaPbZ#;d ��P2f³;(¹N¹V;�Ú�IL�Ej z ^,ZH[ n R8CHP#MOBFWa[@D�[OZ\WH[OeoPb£¤P#ebWH[QD�PhebKNCHP r K�WaP n WH[tB�MQZ#;e ��P2f³;�S"U`;f �]Pbf³;!ÕV;



Õ�Õ

� B 3 MQP�Í`;=Ï`��j r PbebWHCHKNZ\e#K r [Qe�e#K n ZEWlB n WHZ�f&KNC
�EILM � ;

°'±%²³±+´ µ V ¶¯V ·�V ¸@V ¸@Vº ´F»k¼ º ½¾ ¼ º ´F»�¼ ºÀ¿FÁ � è ¼ ºÀ¿FÁ � è ¼
	 Â � èXW 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È ÉNÊËÉ Ó'ÊÍÎÇÌ É#ÊÍäÇÌNÔ ÔQß³Î#ÊÍÏ ÉNÊÍÎ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò c ÉNÊËÉ Ó'ÊÍÎÇÌ ÔÇÊËÉ#ÔÇÔ Ô?ÎÇÏ#ÊÍä ÉNÊÍÎ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*¿ ² Ñ ´ º ²�¼ ÉNÊËÉ Ó'ÊÍÎÇÓ ÔÇÊËÉÐÕÇä Ô?ä�Ö*Ê�Ô× Ä ´FØ È�¿ ²ÇÆ ¿³È�Ù¡ÚÜÛ4ÑFÈ�Û#ÈË¿³È0d ÉNÊËÉ Ì'ÊËÉ�ß É#Êåß³Ì Ô?ÏÇÎ ÉNÊÍÎ´Sà × ± È e ÉNÊËÉ ç ÔÇÊËÉ#Ô ç
	 á é%W 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ô³ÊÍÌÇÕ Ã Å�æ ÛÐÃ Å�Ò¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò Ô³ÊÍÌÐß Ì'ÊÍÕ³É É#ÊËÉÐÌ³É ß³Ï
	 á èXW 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ô³ÊÍäÇÕ Ö#ÊÍÌÇÕ É#Ê�ÔSÖ ÌÇÌ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò Ô³ÊÍäÇÕ Ì'Êåß³Ì É#ÊÍÓ³É ÕÇäÓ 	Fá é%W 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ó'ÊÍÕÇÌ Ã Å�æ ÛÐÃ Å�Ò¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò Ó'ÊÍÕ�Ö Ö#Ê�ÔÇÔ É#ÊËÉÐÓ Ö�ÏÓ 	 á èXW 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ó'ÊÍäÇÕ Ö#ÊÍäÇä É#ÊËÉÐÓÇä ÌNÔ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò Ó'ÊÍäÐß Ö#ÊÍÕÇä É#ÊËÉÐÌNÔ ÓÇäÓ 	QÂ � èXW 	 ¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È Ì'ÊÍÏÐß Ã Å�æ ÛÐÃ Å�Ò¿FÃ�Ä%Ä ´?Å
± ¿ ²ÇÆ ¿³È*Ñ%¿ ²ÇÆ-´?Ò Ì'ÊÍÏÇä Ã Å�æ ÛÐÃ Å�Òc °N´F´A°'´ ¿³È Í`;@SN;ÐÏ,;d �]Pbf³;�¹FÓ`;�Â�BFMOP n e#P 3 K n Gh^,Z\[ n R�Z _ B�MQM 3 B�ZH[QZ�ZHPbW|B n G n K n C\P#MOBFWa[@DV[QZ\WH[OepebKNCHP r KFWaP n WH[tB�MQZ#;e ��P2f³;(�`;



ÕF�

Ao^ n G ½ Zke#B�ZHP���BN�>Z\WlB�WaP#ZkB�C\PqG,P#R�P n PbCaBFWHP�; � Y,P.e#^,C\CHP n Wke�BFMOe#^`MtBFWH[OK n ZoK"DNP#C\P#ZEWa[ _ BFWHP
WaY`PoP¢� r P#C\[ _ P n WlBFMuDFB�MQ^,P]K�f}T�V 3*4 B 3 K�^`WL×¯)�; � Y,PoDFB�MQ^,P]CHP r KNCEWaP#G 3x4 z B n K�D�[QelY¡PbW
B�M�; �=¹N¹,�1[QZoebMOKNZ\P#C]WaK.WaY,PhP2� r PbCH[ _ P n W#? � Y`[OelY _ B 4s3 PhG,^,PhWHK~WHY,P#[QC�^`ZHP�K�fpPb£¤P#ebWH[QD�P
e#K�CHP r KFWaP n WH[tB�MQZ#?`K�C]WHK8KN^,C n PbRNMOPbebW�K�f1K�WaY,PbC]CHP#MOBFWa[@D�[OZ\WH[OeoPb£¤P#ebWHZ#;

� Y,P�P2�Ve#[@WaPbG�Z\WaBFWaP�e#^`C\DNPbZ�B�C\P�B�MOMy^ n 3 KN^ n G�KNCqDNPbC 4 � P�B��xM 4¥3 KN^ n G�[ n
e#K _ r BFCH[OZ\K n � [@WaY�WHY,P�RNC\KN^ n GcZEWlBFWHP�?,BFZyK n P � KN^,MQGcP2� r P#ebW
f&C\K _ ZH[ _ r MQP _ KNMOPbe#^,MOB�C
KNC 3 [QWaB�M!e#K n ZH[OG`P#CaB�Wa[OK n Z#; � Y`CHKN^,R�Y¡e#K _ r BFCH[OZ\K n � [QWaY.WaY,P�� n K � n 3 K n G¡G,[QZHZ\KVeb[tBFWH[OK n
P n P#CHR�[OP#Z�K�f��>P �	 ?�ILY,P n B n G � P n W � KNC\WHY&� S"�`?pS�U��}Y!B�DNP8Z\^,RNRNPbZ\WaPbG�WHY!BFWkB�MQM|K�f�WaY`P
P2�Veb[QWaPbG�Z\WaBFWaPbZyK�f�� �	 B�CHPoZHMO[QRNY*WaM 4q3 K�^ n GT;�gi[QD�P n WHY,P>MQ[ _ [QWHZ}K�fTWaY`P>e#^`CHCHP n W
e�B�MQe#^,MOB��
Wa[QK n Zb? � PiG,K n K�W]P¢� r P#e2W
WaY,PbZHP � P#MOMQZLWaK 3 PiB�ebe#^,CHBFWaPbM 4 CHP r CHK�G,^,e#PbGT?!B n GsWHY,P#C\P�B�CHP
G,[@£�PbCHP n e#P#Z 3 PbW � P#P n KN^,C]e�BFMOe#^`MtBFWHP#G�DFB�MO^`P#Z�B n GsWaY,P�Z\P _ [OP _ r [QCH[Oe#B�M!v,WaZb;

jV[ _ ^,MtB�WaP#G�B 3 ZHKNC r Wa[QK n Z r PbebWHCaB~f&KNC]� �	 B n G��EILM � BFCHPkZHY,K � n [ n�d [QRNZ#;LÍ`;È×
B n GÖÍ`; · ;}� n � �	 WaY,PbCHPkB�CHP�W � K r CHK _ [ n P n W 3 B n G,Z�BFW]B 3 KN^`W]ÕN×�ÓqB n GsÏ*Ó�Ó n _ ; � Y`P
Ï*ÓNÓ n _ç3 B n G�e#KNC\CHPbZ r K n G,Z.WaK®B®elY,B�CHRNPcWHCaB n ZEf&P#CqWaCHB n Z\[QWa[QK n B n G�[OZ _ ^`elY _ KNCHP
[ n WHP n Z\P>WaY!B n WaY,P 3 B n G�BFW]Õ�Ó�Ó n _ ? � Y`[OelY 3 KNCHC\K � Zª[QWHZL[ n WHP n Z\[QW 4 f&CHK _ WHY,P>Ï*Ó�Ó n _
3 B n GT; � Y,P � P#B�� 3 B n G�BFW�B 3 KN^`W�SNS"ÓNÓ n _ B�C\[OZHPbZ>f&CHK _ B r P#C r P n G,[Oeb^,MtBFC Pèl R
WaCHB n Z\[QWa[QK n ;1� n �EILM � WaY`P#CHPoB�C\P�WHY,CHPbP r C\K _ [ n P n W 3 B n G,Z#; � Y`P>elY!B�C\RNP]WaCaB n Z\f&PbC 3 B n G
BFW>Í*×�Ó n _ [OZ 3*4 f�B�C]WaY,P _ K�Z\Wo[ n WaP n ZHPF? � [@WaYsWaY,PhK�WaY,PbC�W � K 3 B n G,Z�G,P#C\[QD�[ n R8WaY`P#[OC
[ n WHP n Z\[QW 4 WHY,CHK�^,RNY _ [ë�V[ n RÁKFf P B n G P ß elY!B�CHB�ebWHP#C#; � Y,[OZc[ n WHP n Z\[QW 4Ë3 KNC\CHK � [ n R
[OZ�Z\^ 3 Z\WaB n Wa[OB�MOM 4 � P#B���PbC�[ n �EILM � ; � Y,P#C\P�B�C\P¡BFMOZHKsW � KJDNPbC 4 � P�B�� r PbC r P n G`[Oe#^`MtB�C
WaCHB n Z\[QWa[QK n Z
B�W>B 3 KN^VWo×�ÓNÓ8B n G�UNÓNÓ n _ ;

z [OC\P#e2W�e#K _ r BFCH[OZ\K n KFf
WaY,P�Z\[ _ ^`MtBFWHP#G¾Z r PbebWHCaB � [QWHY�P2� r P#CH[ _ P n WlB�M�G!BFWaB
[OZhZHY,K � n [ nÁ� B 3 MQPcÍ`;È×V; d KNChWHY,P�WaY`CHP#PcK r Wa[Qe�B�MQM 4 B�MQMOK � P#GÁWaCHB n Z\[QWa[QK n ZkK�f�� �	 ?pWaY`P
B�RNC\P#P _ P n Wk[QZiw�^`[QWaPqR�KVK�GT;q{1B�C\WH[Oe#^`MtB�C\M 4 P n ebKN^,CaBFRN[ n Rs[QZ�WaY,P.B�RNC\P#P _ P n W � [@WaY�WaY`P
r KNZH[@Wa[OK n Z#? � [QG`WaY,Zb?�B n G�B 3 Z\KNMO^`WHP�e#C\KNZHZ8Z\P#ebWH[OK n ZqK�foWHY,P 	FR èXW 	 B 3 ZHKNC r Wa[QK n 3 B n G`Z
K 3 Z\P#CEDNP#G 3*4 R*B�Z r Y!BFZHP r Y,K�WHKVG,[QZHZ\KVeb[tBFWH[OK n � �`?,S�Í��¬;|<LP#e#B�^,Z\P�WHY,P Pél R WHCaB n ZH[QWH[OK n



ÕFU
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d [QRN^,CHP�Í`;È×V��IyBFMOe#^`MtBFWHP#G~B 3 ZHK�C r WH[OK n Z r P#ebWHCH^ _ f&CHK _ WaY,PoRNCHKN^ n G¡ZEWlBFWHP>K�f�� �	 ;}� n ZHP2WZHY`K � ZpWHY,P � P�B��h[ n f&CHB�CHPbG 3 B n GqG`^,PyWaK>WHY,P r P#C r P n G,[Oeb^,MtB�C�WaCHB n ZH[@Wa[QK n WHK>WaY,P 	 RUâ » é%W 	Z\WaBFWaPF;
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d [QRN^,CHP�Í`; · ��IyB�MOeb^,MtB�WaP#G¯B 3 Z\KNC r Wa[OK n Z r PbebWaC\^ _ f&CHK _ WHY,P�RNCHKN^ n G�ZEWlBFWHP�K�f>�EILM � ;
� n Z\PbW�ZHY,K � Z
WaY`P � P#B���[ n f&CaB�C\P#G 3 B n G�G`^,P�WaK�WHY,P r PbC r P n G`[Oe#^`MtB�CLWHCaB n ZH[QWH[OK n WaK�WaY`P	FR é%W 	 Z\WaBFWaPF;



�VS

_ K _ P n Wy[OZ�DNPbC 4 Z _ BFMOM¬?�B�M _ K�Z\WLB�MOM(WaY,P>KNZHeb[OMOMOBFWaK�C�ZEWaC\P n R�WHYcK�f�WaY`[OZ 3 B n Gc[OZªG,P#C\[QDNPbG
f&CHK _ Rñð P ß _ [@�V[ n R¡[ n G,^,e#PbG 3*4 WaY,P8Z r [ n �¦KNC 3 [@W�ebKN^ r MQ[ n R,; � Y,P.B 3 ZHKNMQ^`WaPqebCHKNZ\Z
ZHPbebWH[OK n ZHY,KN^`MOG¥WaYx^,Z 3 P�ZHP n ZH[QWH[QD�P�WHK�WaY`PJP¢�VWHP n W�KFf>WaY`[OZ _ [ë�`[ n R,?�B n G�WaY,P�RNK�KVG
B�RNC\P#P _ P n W#?FWHK � [QWHY,[ n WaY`PLCHP r K�C\WaPbG�P2� r P#C\[ _ P n WlB�MxPbCHCHK�C#?�Z\^,RNRNPbZ\WHZ|WaY!B�W|[@W1[QZ1ebKNCHC\P#e2W
BFW�T�Vb; � Y,P�e�BFZHP���BN��elY!B�CHB�ebWHP#C�KFf}WaY,P � B�DNPqf&^ n ebWa[QK n Zo[OZ>Z\Y,K � n BFW�Z\PbDNPbCaB�M 3 K n G
MOP n R�WHY,ZL[ n¡� B 3 MOPbZyÍ`; · B n GcÍ`;ÈÕV; � Y,P 	FR èXW 	 ZEWlBFWHP>Y!B�ZyU`;È�¯) P ß elY!B�CaBFebWaPbCL[ n � �	 3 ^VW
K n M 4 SN; · ) P ß [ n �EILM � ? � Y`[OelY�BFe#e#K�^ n WaZ�f&KNC}WaY,P]ZH[ë�x�¦f&KNMQG.C\P#G,^`ebWa[QK n [ n WaY,P][ n WHP n Z\[QW 4
K�f�WaY,[QZ 3 B n G�CHPbMtBFWH[QD�P�WaKqWaY,P 	 P � èXW 	 3 B n Gs[ n RNK�[ n R�f&C\K _ � �	 WaK.�EILM � ;

� Y,PbCHP>[QZ}ZH[QR n [Qv,e�B n W�G,[OZHB�RNC\P#P _ P n W�[ n WHY,PoP¢�Ve#[QWaBFWa[QK n P n PbCHRN[QP#Z�WaKiWaY`P�W � K
P2�Veb[QWaPbGcZ\WaBFWaPbZyK�f R À Z 4�_~_ PbWHC 4 [ n � �	 ; � Y,[OZ�WaCaB n ZH[@Wa[OK n [OZªG,[ r KNMQP]f&K�C 3 [QG,G,P n ?`ZHK�[QWaZ
B r,r P�BFCaB n ebP�B�Wi×��N× n _ ��¹V;@S�¹8P2Â��
[ n WaY,P _ BFWaC\[@�sB 3 ZHKNC r Wa[QK n Z r P#ebWHCaB _ P#B n Z]WaY!BFW
WaY`P�e#C 4 ZEWlB�M¤v!P#MQG _ ^,Z\W 3 P�e#B�^,Z\[ n RqZ\[OR n [@v!e�B n W _ [ë�V[ n R � [QWaY¡Z\WlB�WaP#Z
KFf!i¡Z 4V_._ PbWaC 4 ;
�¦Wh[OZ n K�Wk� n K � n � Y,P2WaY,PbChWaY`[OZ _ [ë�V[ n RcZ\Y,[QfºWHZkWHY,P~P n P#C\R 4 K�fªWaY,P R À ZEWlBFWHP~Z\[OR n [Qft�
[Oe#B n WaM 4 ?}KNC � Y,P2WaY,PbC.WHY,PcZ\WaBFWaPs[ n D�KNMQD�P#G¥[OZ�WHY,P R À
» é%W 	 KNC�WHY,P R À
» èXW 	 ;�ILY,P n B n G
� P n W � K�C\WaY+� U`?�S"����Y!B�D�PhBFZHZH[QR n PbG�WaY,Pk×��N× n _ WaCaB n ZH[@Wa[OK n WaK�WHY,P R À
» èXW 	 Z\WaBFWaPF? 3 ^VW
[Qf�WaY`PhBFZHZH[QR n _ P n W � PbCHPhelY!B n RNPbGJWHK R À
» é%W 	 ?,WaY,PhB�RNC\P#P _ P n W � [QWHYJK�^,C]e�B�MQe#^,MOBFWa[QK n Z
� KN^,MOG 3 PoebK n ZH[QG,P#CHB 3 M 4q3 P2WHWHP#C#; � Y,P#C\P>[OZ}P2D�[OG,P n e#P�f&CHK _ WHY,P�ZHKNMQ^`Wa[QK n G!BFWaB�� S�Õ��!f&KNC
B n BFG,G,[QWH[OK n B�M�B 3 Z\KNC r WH[OK n 3 B n G�B�CHKN^ n G�Ï*�NÓ n _ �¬¹V;È×��~P2Â��¢? � Y,[QelY�ZH^ r`r KNCEWaZ>WHY,[OZ
CHP¢�³B�Z\ZH[QR n _ P n W�;

� Y,PbCHPc[OZ�B�MOZ\K�ZHK _ P¡G`[OZaBFRNCHPbP _ P n W 3 PbW � P#P n WaY`P�e�B�MQe#^,MOBFWaPbG�B 3 Z\KNC r Wa[OK n
Z r P#e2WaC\^ _ f&KNC��EILM � B n G®WHY,P8Z r P#e2WaCH^ _Ñ_ P#B�ZH^`CHP#G®[ n Z\KNMO^`WH[OK n � S�Õ���; � Y,P8Z\KNMO^`WH[OK n
G!BFWaBhZ\Y,K � BFM _ KNZ\W n KhZHY,[@fºWL[ n WaY`P>Z r P#e2WaCHB 3 P2W � PbP n � �	 B n G¡�EILM � ? � Y,[QelY�G,[QZaB�RNC\P#PbZ
wx^!B�MQ[QWlB�Wa[QD�P#M 4 � [QWHY�WaY`P¡e#^`CHCHP n Wqe�B�MQe#^,MOBFWa[QK n Zb; � Y,P�KNC\[ORN[ n KFf
WaY,[QZhG,[QZHebCHP r B n e 4 [OZ
^ n � n K � n ? 3 ^`W�WaY,P�RNK�KVGkCHPbZH^,M@WaZ�f&KNC1� �	 e#K _�3 [ n P#G � [@WaY�WaY,P�RNK�KVGhB�RNC\P#P _ P n W�f&KNC�WaY`P
	FR èXW 	 B 3 ZHKNC r Wa[QK n K�f��EILM � _ P�BFZH^,C\P#G 3*4 r Y,K�WHKVG`[OZHZ\KVeb[tBFWH[OK nJr CHK"D�[OG`P�ZHK _ P � P#[QRNY*W
f&KNCyWHY,PiD�BFMO[OG`[QW 4 K�f1WHY,P�e#^,C\CHP n W�e#B�MOeb^,MtBFWH[OK n Z#;



�N¹

� B 3 MOPLÍ`;È×V�pIyBFMOe#^`MtBFWHP#GqB 3 ZHKNC r Wa[QK n Z r P#e2WaCHB>f&CHK _ WaY,PLRNCHKN^ n GqP#MQP#ebWHCHK n [OeLZEWlBFWHPye#K _ �
r B�C\P#G � [QWHY�P¢� r PbCH[ _ P n WaB�M�CHPbZH^,M@WaZ#;

ò à ¿FÝ ±+´?ÒC°N±%²³±+´ ó@´?²³ôõó ÛÐÑ Ý ± Ý-Û Å ö�÷ æ�ø ù�úãû§ü ý Û ±%²ÇÆ Ý Å
±+´?Å Ñ%Ý ±Xþº ´F»�¼ º Å Á ¼ º ½¾ 	 ¼ º ´F»�¼ º6Ä ´?Æ�²³± Ý ØÇ´ Ã Å Ý ± Ñ ¼
ÿ �	 	Fá�â » é%W 	 ¿ ²ÇÆ ¿³È ÔÇÊ�Ô?Õ ÔFÉ�ß�É ÉNÈËÉÇÉ#Ô?Õ ÉNÊ�Ô?Õ ÔQÚ³ÓÇä³ÉÁ ²³± Ä Ý à c ÔÇÊËÉÐä ÔÇÔ?Ï³É ÉNÊ�Ô?Î ÔQÚ³ÏÇÕÑ%Û Æ Ã ± Ý-Û Å d ÔÇÊÍÓ³É ÔFÉÐÌ³É

	Fá�â » èXW 	 ¿ ²ÇÆ ¿³È ÔÇÊÍÕÇÎ ß³ÌÇÕ ÉNÈ�Ö�Ì ÉNÊ�Ô?ä Ô³ÈËÉÁ ²³± Ä Ý à ÔÇÊÍÏÇÏ ä³ÉÇÉ ÉNÊÍÓÇÓ Ô³ÈËÉÑ%Û Æ Ã ± Ý-Û Å ÔÇÊÍÕÇä ß³ÌÐßÒ Ý-Ä ´ ¿ ± e ÔÇÊÍÕÇÏ ß³Ï³É ÉNÈÍÏ ÉNÊ�Ô?ä
	 Â �â » èXW 	 ¿ ²ÇÆ ¿³È ÌNÊ�Ô?Ó ÌÇÎÐß Ô³ÈÍÌ ÉNÊÍÌÇÏ Ï'ÈÍÕÁ ²³± Ä Ý à ÌNÊ�ÔFÉ ÖÐÉÇÉ ÉNÊÍÏÇÏ Õ'È�ÔÑ%Û Æ Ã ± Ý-Û Å ÌNÊ�Ô?Ì ÌÇÎÇÏÿ�� Æ � 	 á é%W 	 ¿ ²ÇÆ ¿³È ÔÇÊÍÌÇÕ ÎNÔSÖ ÉNÈËÉÇÉÇÉ#Ô?Ï ÉNÊÍÓ�Ö ÔQÚÇß'ÔÑ%Û Æ Ã ± Ý-Û Å ÔÇÊÍÓ³É ÔFÉÐÌ³É
	 á èXW 	 ¿ ²ÇÆ ¿³È ÔÇÊÍäÇÌ ÕÐß³Õ ÉNÈËÉÐÌÇÎ ÉNÊÍÓÇÏ ÔÑ%Û Æ Ã ± Ý-Û Å ÔÇÊÍÕÇä ß³ÌÐßÒ Ý-Ä ´ ¿ ± f ÔÇÊåßÇß ß�ÉÇÉ ÉNÈËÉÐÌÇÎ ÉNÊÍÓÇÌÓ 	 á é%W 	 ¿ ²ÇÆ ¿³È ÓNÊÍÕÇÕ Ö�ÕÐß ÉNÈËÉÇÉÇÉÐÎÐß ÉNÊ�Ö�Õ ÔQÚ³ÓÇÓÓ 	 á èXW 	 ¿ ²ÇÆ ¿³È ÓNÊÍäÇÌ Ö�ÌÇä ÉNÈËÉÐÕÇä ÉNÊ�ÖÇÖ Ì'ÈËÉÓ 	QÂ � èXW 	 ¿ ²ÇÆ ¿³È ÌNÊÍÏÇÎ Ì�Ö�Õ ÉNÈÍÕÇÌ ÉNÊÍÏÇÕ ÌÇÕÑ%Û Æ Ã ± Ý-Û Å ÌNÊÍÓÇÓ ÌÇäÇÏc�� ´�� È Ô?Õ'È d � ´�� È ÔQß
È9e � ´�� È�Ô?Ì'È9f � ´�� È0ä'È



��Í

� B 3 MOP�Í`; · ��IyB�ZHP¾��B*�qe#K _ r KNZH[@Wa[QK n K�f>WHY,P�Z r [ n ��KNC 3 [QW.ebKN^ r MQP#G�Z\WlB�WaP#Z~K�f�� �	 B�Z~Bf&^ n e2Wa[QK n K�f1WHY,P 3 K n GJMQP n RFWaYT;

)Ý<yB�Z\[OZ d ^ n e2Wa[OK n ILY,B�CaB�e2WaPbC
j�WaBFWaP TÝ� {:i� P À P ßâ RUâ R ßÀ
	QP �À
» èXW 	 T�V U*×V;=U Ó`;=Ó Ó`;=Ó Ï,;@S

×V;=Í ÕNÕV;ÈÕ Ó`;=Ó Ó`;=Ó ¹�¹V;ÈÍ� ·N· ;ÈÕ Ó`;=Ó Ó`;=Ó Í�Í`;ÈÍ

	 R â » é%W 	 T�V Ó`;=Ó Ó`;=Ó S"ÓNÓ`;=Ó Ó`;=Ó
×V;=Í Ó`;=Ó Ó`;=Ó S"ÓNÓ`;=Ó Ó`;=Ó� Ó`;=Ó Ó`;=Ó S"ÓNÓ`;=Ó Ó`;=Ó

	 RUâ » èXW 	 T�V Ó`;=Ó U`;=� UNÓ`;È¹ Ó`;=Ó
×V;=Í Ó`;=Ó · Í`;ÐÏ Í · ; · Ó`;=Ó� Ó`;=Ó ·N· ;ÈÕ ÍNÍ`;=Í Ó`;=Ó

	 R À,» é%W 	 T�V Ó`;=Ó Ó`;=Ó Ó`;=Ó S"Ó�Ó`;ÈÓ
×V;=Í Ó`;=Ó Ó`;=Ó Ó`;=Ó S"Ó�Ó`;ÈÓ� Ó`;=Ó Ó`;=Ó Ó`;=Ó S"Ó�Ó`;ÈÓ

	 R À,» èXW 	 T�V Ï,;@S Ó`;=Ó Ó`;=Ó UN×V;ÈU
×V;=Í ¹N¹V;=Í Ó`;=Ó Ó`;=Ó Õ�ÕV;ÔÕ� ÍNÍ`;=Í Ó`;=Ó Ó`;=Ó ·�· ;ÔÕ

	?P �â » èXW 	 T�V Ó`;=Ó UNÓ`;È¹ U`;=� Ó`;=Ó
×V;=Í Ó`;=Ó Í · ; · · Í`;ÐÏ Ó`;=Ó� Ó`;=Ó ÍNÍ`;=Í ·N· ;ÈÕ Ó`;=Ó



�FÏ

� B 3 MOP�Í`;ÔÕ���IyB�ZHPJ��B*�oe#K _ r KNZH[@Wa[QK n K�f�WaY`PqZ r [ n ��KNC 3 [QW>e#KN^ r MOPbG®ZEWlBFWHP#ZiK�fª�EILM � BFZ�B
f&^ n e2Wa[QK n K�f1WHY,P 3 K n GJMQP n RFWaYT;

)Ý<LB�ZH[QZ d ^ n ebWH[OK n ILY!B�CHB�ebWHP#C
j�WaBFWaP T�� {:i� P P ß R R ß
	 P � èXW 	 T�V U · ; · Ó`;=Ó ¹V;È� Ó`; ·

×V;=Í · �`; · Í`;=U ¹�×V;ÔÕ SN;=�� ·N· ;ÈÕ Ó`;=Ó Í�Í`;ÈÍ Ó`;=Ó

	?R é%W 	 T�V Ó`;=Ó Ó`;=Ó U�U`;ÈÓ SN;=Ó
×V;=Í Ó`;=Ó Ó`;=Ó U · ;ÈU Í`;@S� Ó`;=Ó Ó`;=Ó S"Ó�Ó`;ÈÓ Ó`;=Ó

	 R èXW 	 T�V ¹V;ÐÏ SN; · UFÏ,;ÈÓ ¹V;@S
×V;=Í S�ÕV;=Ó ÏxÕV;=Í ¹�Ï,;=Ï S�SN;=Ï� Ó`;=Ó ·N· ;ÈÕ Ó`;ÈÓ Í�Í`;ÈÍ

¹ 	FR é%W 	 T�V Ó`;=Ó Ó`;=Ó SN;ÈÓ U�U`;ÈÓ
×V;=Í Ó`;=Ó Ó`;=Ó Í`;QS U · ;ÈU� Ó`;=Ó Ó`;=Ó Ó`;ÈÓ S"Ó�Ó`;ÈÓ

¹ 	FR èXW 	 T�V SN;=Ó Í`; · SN;QS UFÏ,;ÈÍ
×V;=Í Ó`;@S ¹��`; · ÕV; · · Í`;ÈÓ� Ó`;=Ó ÍNÍ`;=Í Ó`;ÈÓ ·�· ;ÔÕ

¹ 	?P � èXW 	 T�V Ó`;@S U�Ï,;=� ¹V;QS Í`;=Ó
×V;=Í S"Í`;ÈÕ ¹�Ó`;È¹ Ï*¹V;=Ï ¹FÍ`;È�� ÍNÍ`;=Í Ó`;=Ó ·�· ;ÔÕ Ó`;=Ó



�N×

­ n PLv n B�M r KN[ n W1K�f(ebK n WaP n WH[OK n BFCH[OZ\P#Z�f&CHK _ WaY`P
B�ZHZ\[OR n _ P n W1K�f!WHY,P
Ao^ n G ½ Z
e�BFZHP>��B*�TMtB 3 PbMOZ�[ n G,[QZHZ\KVeb[tBFWH[QDNP�PbMOP#e2WaC\K n B�WHWlBFelY _ P n W1P¢� r PbCH[ _ P n WHZ�� S�Ï,?*S�×,�¬;�� n WHY,P#Z\P
P2� r P#C\[ _ P n WaZb?pWaY,P�f&CHB�R _ P n WqB n RN^,MtBFChG,[QZ\WHCH[ 3 ^`Wa[QK n ZkZHY,K � n K�PbD�[OG`P n ebPcK�f _ [ë�V[ n R
K�f�G,[Q£¤P#C\P n W��üZEWlBFWHP#Z 3*4 Z r [ n ��KNC 3 [QWsebKN^ r MQ[ n R`; � Y`[OZsCHPbZH^,M@WJ[QZse#K n Z\[OZEWaP n W � [QWHY
KN^,CiK 3 ZHPbC\DFBFWa[QK n WaY,BFWiWaY,P8A�^ n G ½ Z�e�B�Z\PJ��B*�>elY!BFCaB�e2WaP#C 3 P#ebK _ P#Z�G,K _ [ n B n W�B�Z�WaY`P
3 K n G¡[QZªZ\Y,KNCEWaP n P#GT;�� n 3 K�WaY~Z\WH^,G,[OPbZ#?VY,K � P2DNP#Cb?`WaY`P>Y,[QRNY,P#ZEWyP n P#C\R 4 r P#B��8Y!B�Z 3 P#P n
B�Z\ZH[OR n P#G¥WaK®B�Z\WlB�WaPsK�f R Z 4�_~_ PbWHC 4 ?�[ n G,[QCHPbebW.e#K n WHCaB�G,[QebWH[OK n � [@WaY�WaY,P�e#^`CHCHP n W
e�BFMOe#^`MtBFWH[OK n Z�B n G¡K�WHY,P#CLB�ZHZ\[OR n _ P n WHZ 3 B�ZHPbG�K n WHY,P�B 3 ZHKNC r Wa[QK n Z r P#ebWHCaB�� U`?(S · ?(S"���¬;
:0e#CHK�ZHZH[ n RkK�f�WHY,P P ß B n G R ß ZEWlBFWHP#Zªe#CHK�ZHZªBFW 3 K n G.MOP n R�WHY,ZªZ\Y,KNCEWaP#C�WaY,B n T�V}ebKN^,MQG
B�ebe#KN^ n W~f&KNC.WHY,[OZ.K 3 Z\P#CED�B�Wa[OK n ? 3 ^`W~WaY,PbCHPJ[OZ n K¾PbD�[QG,P n ebP�K�fiZ\^,elY±B�ebCHKNZ\ZH[ n RÁ[ n
WaY`P�eb^,CHC\P n W�e#B�MOeb^,MtB�Wa[OK n Z#;¥»�PbDNPbC\WHY,P#MQP#ZHZb?yWaY,PJB 3 Z\KNC r Wa[OK n G,BFWlB®B n G¥WaY,P�e#^`CHCHP n W
e�BFMOe#^`MtBFWH[OK n ZLZ\WaC\K n RNM 4 Z\^ r,r KNC\W]WaY`PhBFZHZH[QR n _ P n W]K�f�WaY,P�Y,[QRNY,PbZ\W�P#MQP#ebWHCHK n [OeiZ\WaBFWaPkB�Z
r C\P#G,K _ [ n B n WaM 4 P [ n elY!B�CaBFebWaPbC�BFWAT�Vb;
3�9 ý 9 C � � # ����� �('
 ���� /h% �#�	� %�
 4¤ %  ��V� % )��� "�¨4 Ì1��� ®:> +�â1�  / �u) Ì|�������

� Y,P _ [@�V[ n R�K�f�WHY,P�e�BFZHP���BN�.Z\WaBFWaPbZ 3*4 Z r [ n �¦KNC 3 [QW~e#KN^ r MO[ n RÁY!B�Z 3 P#P n
WlB 3 ^,MtB�WaP#G�f&K�C�P�B�elY�ZEWlBFWHPqK�f�� �	 B n G��EILM � BFWiZ\PbD�P#CaBFM 3 K n G�MOP n R�WaY,Zi[ n�� B 3 MOPbZiÍ`; ·
B n G�Í`;ÈÕV;|<ªP#e�BF^,ZHP g [OZ�BoebK n Z\P#C\D�P#Gqwx^!B n WH^ _ n ^ _�3 PbC#?�WaY,PbCHP�[OZ n K _ [@�V[ n R 3 P2W � PbP nP B n G R ZEWlBFWHP#Z�BFW�B n 4q3 K n G8MQP n R�WHYqf&KNCpWaY,P g ôÙÍ
ÂN¹>ZEWlBFWHP#Z#; � Y`P g ôòS,ÂN¹�ZEWlBFWHP#Z#?
Y,K � PbDNPbC#?�e#B n 3 P�Z\WaC\K n RNM 4�_ [ë�`PbG�B�ZoWaY,P 3 K n G�MOP n R�WaY�[ n e#C\P�B�Z\P#Z>f&C\K _ T�Vb; � Y,P#C\P
[OZ�B�ebK _ r P2Wa[QWH[OK n 3 P2W � PbP n WaY,P 3 K n G,[ n R�[ n WHP#CaBFebWa[QK n Zb? � Y,[OelY�f�B�DNKNC�WHY,Pse�B�Z\P®��B*�
Z\WaBFWaPbZ#?LB n G¥WaY,P�BFWHK _ [Qe�Z r [ n �¦KNC 3 [@Wqe#K�^ r MO[ n R,? � Y,[QelY¯f�B�DNKNC\ZqWaY,Pse�BFZHP¾��e"��ZEWlBFWHP#Z#;
:yWAT�V
K�f�WaY,PkRNC\KN^ n GsP#MQP#e2WaCHK n [Oe�Z\WaBFWaPF?,WaY,P 3 K n G,[ n R8[ n WaPbCaB�e2Wa[QK n Z]G,K _ [ n B�WaP�? � [QWHY
WaY`P�e#B�ZHP���B*��elY!B�CHB�ebWHP#C.B�e#ebKN^ n Wa[ n R�f&KNC8B 3 KN^`W.UNÓ¯)îK�f]WaY`P � B�DNPsf&^ n e2Wa[OK n [ n � �	
B n GsB 3 KN^VW]U*×¯)É�EILM � ; d KNC�WaY,PiR�CHKN^ n GcP#MOPbebWHCHK n [Qe�Z\WaBFWaPbZ#? � Y`[OelY�B�CHP>P n PbCHRNP2Wa[Oe#B�MOM 4
� P#MOMë��Z\P r B�CHBFWaPbGqf&CHK _ WHY,P]CHP _ B�[ n [ n R�Z\WaBFWaPbZ#?xWaY,P _ [@�V[ n R>[OZ}P#Z r Pbe#[OB�MOM 4 Z _ B�MQM¬; � Y,P#C\P



� ·

[OZiZ\^ 3 ZEWlB n Wa[OB�MOM 4�_ KNCHP _ [@�V[ n Rc[ n � �	 WaY!B n �EILM � 3 P#e#B�^,ZHP8WaY`P.Z r [ n ��KNC 3 [QWiebKN^ r MQ[ n R
[OZ]MOB�CHRNP�f&K�C 3 K�WHY�BFWHK _ Zb?(B n GsWaY,[QZ>BFe#e#K�^ n WaZof&K�C]WHY,P _ ^,elY�MOB�CHR�P#C
e#C\KNZHZoZHPbebWa[QK n K�f
WaY`P
P2� r PbCH[ _ P n WaB�MOM 4 [ _ r KNCEWlB n W1RNCHK�^ n GqZ\WaBFWaPyWHCaB n ZH[QWH[OK n WaK�WaY`P 	?R èXW 	 Z\WaBFWaP]BFCHKN^ n G
Õ�ÓNÓ n _ ;

¨pDNP n B�Z _ B�MQMªP¢�VWHP n Z\[OK n K�f]WaY`PcZHKNMQ^`WaP 3 K n G�e#B n 3 CH[ n R�B 3 KN^`W8B�MtBFCHRNP
elY!B n RNP�[ n WaY,P¡elY!B�CaBFebWaPbC�K�fyWHY,P�Z\KNMO^`WHP � B�DNP�f&^ n e2Wa[QK n ; � Y,P 	FRUâ » èXW 	 ZEWlBFWHP¡[ n � �	
B n G.WaY,P 	?R èXW 	 Z\WlB�WaP�[ n �EILM � P#B�elY¡elY,B n RNP�f&CHK _É3 P#[ n RhK"D�P#CyU�Ó
) R [ n elY!B�CaBFebWaPbCyBFWT�V�WaK r CHP#G`K _ [ n B n WaM 4 P ß
BFW]×�;ÈÍ {:h; � Y`P r K�MtB�C\[O§�B 3 [OMQ[QW 4 K�f�B n B n WH[ 3 K n G,[ n R�ZEWlBFWHP>[OZ
n PbR*BFWa[@DNPF? _ P�B n [ n R
WaY,BFW1WHY,P�P#MQP#ebWHCH[Qe�v,P#MOGhB n GkWaY,P�Z\KNMO^`WHP r KNMOB�CH[Q§�BFWH[OK n BFCHP]S"�NÓ
��KN^`W
K�f r Y!B�Z\P�; � Yx^,Z#?�WaY,P r KNMtB�C\[O§#B 3 [OMQ[QW 4 KFfLWaY`P.P¢�Ve#[QWHP#G®Z\WaBFWaPbZh[QZiP2��WaC\P _ P#M 4 ZHP n ZH[QWH[QD�P
WaK�WHY,P 3 K n G�MOP n R�WHYT?TelY!B n RN[ n RcZ\[OR n [ n WaY`[OZ�e#B�ZHP 3 PbW � P#P n ÍcB n G¾× {:h; � Y,P8K�WHY,P#Cg ôòS,ÂN¹oZEWlBFWHP#Z�B�MOZ\K�^ n G`P#CHR�KkZ\^ 3 ZEWlB n Wa[OB�M,elY!B n RNP#Z}[ n elY!B�CHB�ebWHP#C#? _ KNZ\W n K�WlB 3 M 4 WaY`P
	?P �â » èXW 	 �¬¹ 	?P � èXW 	 [ n �EILM � �2? � Y,[QelY�[OZ r C\P#G,K _ [ n B n WaM 4 R [ n elY,B�CaB�e2WaPbC�BFW�MOK n R 3 K n G
MOP n R�WHY,Z#;

� Y,P�Z\WHCHK n R�Z\KNMQD�P n W�P#MQP#ebWHCHKNZEWlBFWH[Oe|v,P#MOG`Z�[ n e#MQ^,Z\WHP#CHZ�B n G�e#K n G`P n Z\P#G r Y!B�ZHPbZ
f&^,CEWaY,PbC _ [ë�JWHY,PqZHK�MO^`WHP � B�DNPqf&^ n ebWa[QK n Zb?�B�Z � P � [QMOM�ZHPbP.[ n f&^`Wa^`CHPqelY!B r WaP#C\Z#; � Y`P
_ [@�V[ n R¾K�fhWHY,P�ZHK�MO^`WHP � B�DNP�f&^ n e2Wa[QK n Zc[ n G,^,e#PbG 3*4 Z r [ n ��KNC 3 [QW¡e#KN^ r MO[ n R � [OMOM 3 P
e#C\[QWH[Oe�BFM¤f&KNC
^ n G,P#C\Z\WlB n G,[ n R.WHY,P�G 4 n B _ [Oe#Z]K�f r Y,KFWaK�G,[OZ\ZHK�e#[tB�Wa[OK n ;

3�9 ý 9 F 4�� � )� "� / � %,+�� � %�� �b +��&â )� � � �
� Y,PiZ\KNMO^`WHP�elY!B�C\RNPiG,[QZ\WaC\[ 3 ^VWa[OK n [OZ r B�CHB _ P2WaPbCH[O§bP#Gc^,Z\[ n R�WHY,P�G,[QZ\WHCH[ 3 ^`WaPbG

_ ^,M@Wa[ r KNMQP>K r P#CHBFWaK�CHZ]G,[OZ\e#^,Z\ZHPbG�[ n ILY!B r WaP#C>¹V; � Y,P _ BFWHCH[ë��PbMOP _ P n WHZ�KFf|WaY`P#ZHPkK r �
P#CHBFWaK�CHZ�B�CHP]G,P2WaPbC _ [ n PbG.f&KNC�P#B�elY¡RNPbK _ PbWaC 4 BFW � Y,[QelY~WHY,P>B 3 [ n [QWH[OK � B�DNPof&^ n ebWH[OK n Z
B�C\P�e�B�MQe#^,MOBFWaPbGT; � Y,P n WHY,P 3 K n G,[ n R�[ n WHP#CaBFebWa[QK n Z>B�CHPqZEWaCHK n R,?�WHY,P _ ^,M@Wa[ r KNMQP#ZoB�CHP
G,[QZ\WaC\[ 3 ^VWaP#GcK"D�P#C
f&KN^,CyZ\[QWHP#Z³þËK n PiK n P#B�elY n ^`e#MOPb^,Z�B n GcW � K~B�W
P#wx^,[QG,[OZEWlB n W r KN[ n WaZ
B�MQK n R�WaY,P 3 K n GËB��V[OZb;²:yW¡MOK n R�P#C 3 K n G°MOP n R�WHY,Z#?yWHY,P 3 K n G°Z\[QWHP#Z�BFCHP�RNCaB�G`^!B�MOM 4



�NÕ

G!B _ r P#G�^,Z\[ n RsB�Y 4 r PbC 3 KNMO[Qe�WlB n RNP n W�Z � [QWaelY`[ n R�f&^ n ebWa[QK n WaKcC\Pb !PbebWiWHY,PqMOK�e�B�MQ[O§#B��
Wa[QK n K�fuWaY,P � B�DNP]f&^ n ebWH[OK n K n WHK�WHY,P n ^,e#MQP#[¬;p�J^,M@Wa[ r KNMQP#Z|WHY,CHKN^`RNY8w�^,B�G,CH^ r KNMQP _ ^,Z\W
3 P�[ n ebMO^,G`P#G�BFW�B _ [ n [ _ ^ _Ý3 Pbe�B�^,Z\PqWaY,PqK r P n ��ZHY`P#MOM1Y!B�MQKNRNP n BFWaK _ Z>Y,B"D�P.B¡ZH^ 3 �
Z\WaB n Wa[OB�M]w�^,B�G,CH^ r KNMQP _ K _ P n W8WaY!B�W�[ n WHP#CaBFebWaZ.Z\WHCHK n RNM 4 � [@WaY¯WHY,P�Z\KNMQD�P n W�?]BFZ � P
G,[QZHe#^`ZHZk[ n _ KNCHPqG,P2WlB�[QM 3 P#MOK � ; � Y,P.wx^!B�G,C\^ r KNMOP _ K _ P n WaZ�f&KNC�WHY,PqDFB�MOP n e#P�J�KNCE�
3 [@WlB�M�[ n ILM�B n G��Lf&C\K _ WaY`P�B 3 [ n [QWa[QKqe�B�MQe#^,MOBFWa[QK n B�C\P�Í`;=ÓNÍ.B n G®SN;ÈÕFÏ¡B�WaK _ [Oei^ n [QWaZ
��Ï`;ÈÓN�8B n G�¹�;ÈÍ�Ï z P 3x4 P {:��yCHP#Z r PbebWH[QDNPbM 4 ;

� Y,P>B 3 ZHK�C r WH[OK n Z r P#e2WaCaBhG,[OZ\e#^,Z\ZHP#Gc[ n j�P#e�;VÍ`;@SN; · B 3 K"DNP r CHK"D�[OG,P]WaY`PoK n M 4
G,[QCHP#e2W]WaP#ZEW>KFfpWaY,PkB�ebe#^,CHB�e 4 K�f1WaY,Pke�BFMOe#^`MtBFWHP#G _ ^,MQWH[ r KNMOPoK r P#CaB�WaKNC\Z#; � Y,PbCHPk[OZ�B r �
r B�C\P n WaM 4 R�KVK�G8B�RNC\P#P _ P n Wpf&K�C|WaY,P _ B�R n [QWa^`G,P#Z1K�f(WaY,P r BFCaB�MQMOP#MxWaCHB n Z\[QWa[QK n _ K _ P n WaZ
f&CHK _ WHY,P�RNC\KN^ n GcPbMOPbebWaC\K n [Qe>Z\WaBFWaP�BFWyPbw�^`[OMO[ 3 CH[Q^ _ ZHP r B�CHBFWa[QK n ; � Y,PbCHPi[QZyB�MQZHK�Z\K _ P
PbD�[QG,P n ebP�WHY!BFW}WHY,P]e�B�MQe#^,MOBFWaPbG r PbC r P n G,[Qe#^,MOB�CpWaCHB n Z\[QWa[QK n _ K _ P n WaZ n P#B�C�T�V}B�C\P]WHKVK
Z _ B�MQM¬; � B 3 MOPhÍ`;È×~ZH^`RNRNP#ZEWaZ>WHY!BFW r PbC r P n G,[Qe#^,MOB�C]WaCaB n ZH[@Wa[OK n Z]ZHY,KN^`MOG 3 P�Z\PbDNPbCaB�M|KNCE�
G,PbCHZpK�f _ B�R n [QWH^,G,P�MOP#Z\Z|[ n WHP n Z\PLWaY,B n WaY`P r B�CHB�MOMQP#MNWHCaB n Z\[QWH[OK n Zb?�B n G 4 P2W r C\P#MO[ _ [ n B�C 4
_ P�B�Z\^,CHP _ P n WHZ>K�f|WaY,P r CHK 3 PhB 3 ZHK�C r WH[OK n BFWoD�P#C 4 P#B�CHM 4 Wa[ _ P#Zh�%�X¹�Ó�Ó8f&Za��[ n G,[Oe#BFWaP
BqZ\WHCHK n R r P#C r P n G,[Oeb^,MtB�C
ebK _ r K n P n W��ÐÍ · �¬;

:>Z\[OG,P�f&C\K _ WaY,PbZHP _ P#B�ZH^`CHP _ P n WHZ#?oWHY,P�K n M 4 � B 4 WaK�G`PbWaPbC _ [ n P�[QfiWaY`P
elY!B�C\RNP�G,[QZ\WHCH[ 3 ^`Wa[QK n Z�K�f�WaY,P�G`[OZHZ\KVeb[tBFWH[ n R _ KNMOPbe#^,MQP�B�C\P�e#K�CHCHPbebWi[QZ 3*4 ebK _ r B�CH[QZHK n
K�f�ZH[ _ ^,MtBFWH[OK n Z|WaK r Y,K�WHK�f&CaB�R _ P n WaBFWa[QK n B n G r ^ _ r � r CHK 3 P]Z\Wa^`G,[OPbZªK�f r Y,K�WHKVG,[QZHZ\KVeb[@�
BFWH[OK n [ n ebMO^,ZEWaP#C\Z#;ª­ 3 DV[QKN^,Z\M 4 ?�WaY,PbZHP _ P�B�Z\^,CHP _ P n WaZ]B�C\P>ZHP n ZH[@Wa[@DNP�WaK _ B n 4 f�B�ebWHKNCHZ
K�WHY,P#C]WaY!B n WHY,PhG`[OZ\WHCH[ 3 ^`Wa[QK n K�fpZ\KNMO^VWaP�elY!B�C\RNP�?(ZHK~[QW�[OZ]G,[@¼.e#^,M@W
WaK8WaP#ZEW r BFC\Wa[Qe#^,MOB�C
e#K _ r K n P n WHZ�K�fªWHY,P _ K�G,PbM¬; � Y,P8K"DNPbCaB�MQM�B�RNCHPbP _ P n W�?�Y,K � PbD�P#C#?|[OZiwx^,[QWHP8RNKVK�GT?�B�Z

� P � [OMOMuZHPbP�; � Y,PbCHPi[OZLB�MOZ\KqB�RNC\K � [ n R 3 KVG 4 K�f�P2D�[OG,P n e#PiWaY,BFWLWHY,P r CH[ _ BFC 4 f&P�B�Wa^,C\P
K�fªWaY,P8P2�Veb[QWaPbG¾ZEWlBFWHP.elY,B�CHRNP.G,[QZ\WaC\[ 3 ^VWa[OK n ? n B _ P#M 4 B n K _ B�MQKN^,Z�elY,B�CHRNP.Z � [@WaelY,[ n R,?
[OZ]BqebP n WaCHB�M�e#K _ r K n P n W]K�f 3 KFWaYsWaY,P _ KVG,PbM�B n GcWHY,P�CHP�BFM�Z 4 Z\WHP _ Z#;



���

3�9! 4�� � ?u� �  ~������� �
� Y,P.ZHKNM@DNP n Whe�B n 3 P.C\P r C\P#Z\P n WaPbGÁe#MOB�ZHZ\[Oe�BFMOM 4�3*4 G,[OZEWaCH[ 3 ^`WHP#G _ ^,M@Wa[ r KNMQP#Z

B n G r KNMOB�CH[Q§�B 3 [QMO[@Wa[OPbZ#; d KNC 3 K�WHYÁe#MQ^,Z\WHP#C�Z\KNMQD�P n WaZ � PcY!B�DNPcZEWa^,G`[OP#G�Z\K�f�B�C#?pB�CHRNK n
B n GÁI
­ 	 ? � P~Y,B"D�P~f&KN^ n G�WHY!BFWkG,[OZEWaC\[ 3 ^`WHP#G�elY!B�CHR�P#ZhB n G¾Z\[ n R�MOP8ZH[@WaP r K�MtB�C\[O§�B 3 [OMë�
[QWH[OPbZ�B�CHP8B�G`P#wx^!BFWHP.f&KNCiebCHP#BFWa[ n RsCHP�BFMO[OZEWa[Qe�[ n WaPbCaB�e2Wa[QK n�r K�WHP n Wa[OB�MOZb; d KNC�B�CHR�K n ?TWaY`P
P#MQP#e2WaCHK�Z\WlB�Wa[Oe _ K�G,PbMuebK n Z\[OZ\WHZyK�f�B�Z\[ n R�MOP�G,[ r KNMOP r KNMtB�C\[O§#B 3 [OMQ[QW 4 ? � Y,[OelYc[QZªZ\PbWyWHK�WaY`P
P2� r P#C\[ _ P n WlB�M�ZEWlBFWH[Oe�v!P#MQGJDFB�MO^`P�; d [QD�PhG`[OZ\WHCH[ 3 ^`WaPbG�elY!BFCHRNPbZ�B�C\P�^,Z\P#G�f&KNC]WaY`PqI
­ 	
_ KVG,PbM¬? � Y`P#CHPcWHY,PcelY!B�C\RNP#Z.B�C\P�WlB��FP n f&CHK _ �J^,CEWaY 4 PbW.BFM¬;�� Í*Õ���; � Y,P#Z\PJelY!BFCHRNPbZ
CHP r CHK�G,^,ebPhWHY,P�wx^!B�G`CH^ r KNMOP _ K _ P n WoKFf�I
­ 	 ?�B n G�[ n e#K n ©\^ n ebWH[OK n � [QWHY���P n,n B�CHGV�
� K n PbZyZH[@WaPbZyK n WaY`PiBFWaK _ ZªRN[QD�P>[ n WHP#CaBFebWa[QK n�r K�WaP n Wa[tBFMOZ�WaY!BFWyCHP r CHK�G,^,e#PoWaY,P�P¢� r PbCH[@�
_ P n WlB�MQM 4 K 3 Z\P#C\D�P#GJZ\WaC\^,ebWH^,CHPbZ�f&K�CyWaY,PiG,[ _ PbC
B n GsWaC\[ _ P#CªK�f
��I
­ 	 �³«qebMO^,ZEWaP#C\Z��ÐÍN���¬;
� Y,P r KNMtB�C\[O§#B 3 [OMQ[QW 4 K�fyI
­ 	 Y,B�Z n P#RNMQ[ORN[ 3 MOPhPb£¤P#e2WhK n WHY,P8ZHKNM@DNP n WE��ZHK�MQDNP n Wh[ n WaP#CHB�e2�
Wa[QK n Z 3 ^`WiY!B�Z�B�Z\WaC\K n Rs[ n WHP#CaBFebWa[QK n � [@WaY�WHY,PqZHKNMQ^`WaP�B n [OK n ; � Y,P _ KVG,PbM|[ n e#MQ^,G,P#Z
BcZH[ n RNMOPqZ\[QWHP.K n I
­ 	 � [QWaY®G,[@£�PbCHP n W r KNMtB�C\[O§#B 3 [OMQ[QWH[OP#Z r B�CaB�MQMOPbM}B n G r PbC r P n G`[Oe#^`MtB�C
WaK�WHY,P 3 K n GT; � Y,PsDFB�MO^,PbZ�f&KNC8B�MQMLK�f�WaY,P r B�CaB _ PbWHP#C\Z.^`ZHP#G¥WaK�G,PbZHebCH[ 3 PcWaY,PsZ\KNM@�
DNP n WielY!B�C\RNP�G,[QZ\WHCH[ 3 ^`Wa[QK n ?!WaY,PhZHKNM@DNP n WE��Z\KNMQD�P n Wi[ n WHP#CaBFebWa[QK n Zb?�B n G�WaY,PhZHY,K�C\W�CHB n RNP
ZHK�MO^`WHP2��Z\KNMQD�P n W}[ n WHP#CHB�ebWH[OK n Z|G,P#Z\e#CH[ 3 PbG8[ n WaY`P n P2��W�Z\P#ebWH[OK n B�C\PyZHY`K � n [ n�� B 3 MOP
Í`;=�`;

3�9!3 4T��� +  �®H7 %!��� �14�� � )� "�¯®:4�� � ?u� �  -#�  "� +�% $� � � � �
� Y,P _ K�G,PbM*A>B _ [OM@WaK n [tB n Y!B�Z 3 PbP n e#K n ZEWaC\^,ebWHP#G�^ n G,P#C�WaY`P 3 B�ZH[QeªBFZHZH^ _ r �

Wa[QK n WaY!BFW1P#MQP#e2WaCHK�Z\WlB�Wa[Oe}WHP#C _ Z � [QMOMNG`K _ [ n BFWHP 3 K�WHYhWaY`PLMOK n RF��CHB n RNP}[ n WaP#CHB�ebWH[OK n Z|B n G
WaY`P _ [@�V[ n R�K�f¤G,[Q£¤P#C\P n W�ZHK�MO^`WHP
Z\WlB�WaP#Zb; � Y,P]CHP _ B�[ n [ n R>WaPbC _ Z#?�B�CH[QZH[ n R>f&CHK _ G,[QZ r P#CE�
ZH[QK n B n G�CHP r ^,MOZ\[OK n ? r C\K�D�[QG,PhWHY,P�ZHY,B r P�B n G�P n P#CHR�PbWa[Qe#Z�KFf}WaY,PhZHY,KNCEW\�¦CaB n R�P�[ n WHP#CE�
B�e2Wa[OK n�r KFWaP n WH[tB�MQZ#;|� n R�P n PbCaB�MuWaY,PbZHP�WaPbC _ Z � [OMQM(G,P r P n GsK n WaY,P�PbMOPbebWaC\K n [Qe>Z\WaBFWaP>K�f
WaY`P�ZHK�MO^`WHP�? 3 ^`W � P�P¢� r PbebW>WHY!BFWo[QfpWHY,P�PbMOPbebWaC\KNZ\WaBFWa[QeiWaP#C _ Z>B�CHPkMtBFCHRNPF?¤BFZ�WHY,P 4 B�CHP



��U

� B 3 MOP�Í`;=�`��{1KFWaP n WH[tB�M r BFCaB _ PbWHP#CHZyf&K�C
� �	 :>C\«V?,� �	 ��I
­ 	 �³«V?(B n Gs�EILM � ��I
­ 	 �³«V;

¾ Ä�Á�Û Ò#´?Æó Û Æ�² Ä Ý�� ²³æ Ý Æ Ý ±�þ c� �F��� � � ��� � µ^µ º ½¾ é ¼ Ô³ÈåÕ�Ö�Ó� Ý�Ñ × ´ Ä Ñ%Ý-Û Å × Ñ ´ Ã Ò Û³Þ�¿�� ² Ä�� ´� 3mã Í 5 º ² Ã ¼ ç¡Ó³ÉNÊÍÉÿ Å�Ò Ã*¿ ± Ý-Û Å®Ò�² Á × Ý Å �Ðd¶ 3 æ ÷ 5 º�½¾ ¼ Ì'ÈåÏÐß� 3 æ ÷ 5 º ½¾ ¼ ÉNÈåÏÇÓÇÎ��� × ² Ä ² Á ´F±+´ Ä Ñ ö º ½¾ ¼ � ºÀÁ ´F»�¼¾ Ä�� ¾ Ä e Ì'ÈåÌ�Ö
ß Ô?Ó'ÈåÓ¾ Ä�� ÿ Ì'ÈåÕÇÕÇÓ Ô?Ï'ÈåÎ
� � 	 Á�Û Ò#´?Æü Û Æ-´ ¿FÃ Æ ² Ä � ´ ÛÐÁ ´F± Ä þ¶"! � � º ½¾ ¼ Ô³È Ô?Õ� � ² Ä�� ´�Ò Ý�Ñ ± Ä Ý æ Ã ± Ý�Û Å f ¿#� ² Ä�� ´ º ² Ã ¼ Ò Ý�Ñ ±%²ÇÅ ¿ ´"� Ä%ÛÐÁ � º ½¾ ¼� è � �%$ ÉNÈ Ô?ÓNÔ?Õ Ô³ÈÍÏÇÓÇÌ� 	 � � ÷ ç�ÉNÊÍÕ�Ö�Ô?ä Ô³ÈËÉÐÕÇÕ� é Ô³ÈÍÉ³ÖÐÉ³Ö ÉNÈËÉÇÉÇÉó Û Æ�² Ä Ý�� ²³æ Ý Æ Ý ±�þ c� µ^µ º ½¾ é ¼ Ö#ÈËÖ�äÐß� �F��� � � � º ½¾ é ¼ Ó'È Ô?ÓÐßÿ Å�Ò Ã*¿ ± Ý-Û Å®Ò�² Á × Ý Å �Ðd¶ 3 æ ÷ 5 º�½¾ ¼ Ó'È ß³Ï� 3 æ ÷ 5 º ½¾ ¼ ÉNÈåÏÇÓÇÎ��� × ² Ä ² Á ´F±+´ Ä Ñ ö º ½¾ ¼ � ºÀÁ ´F»�¼� � � f Ó'ÈåäÇÓ�Ö Ó'ÈÍÓÇÏÇÕ� � � f Ì'ÈÍÉÐÓÇÕ Õ'È�Ö
ßÇß� � � f Ó'ÈåÎÇÓÇÏ Ì'ÈÍäÇÓÇÌ� � ÿ Ì'Èåä³ÉÐÏ Ô?Õ'ÈåÌÇÌ� � ÿ Ì'ÈåÓ³ÉÇÉ Ô?Ó'ÈåÏÇÕ� � � Æ Ì'ÈåÌ�Ö�Î ÔFÉNÈåäÇÏ� � � Æ Ó'È ß�ÉÇÉ Ï'ÈÍÕÇÌÇÌc � ´�� È/ÌÇÎ'Èd °'´F´ ò'& È0Ì ;ÔÕV;eª��P2f³;!Ï*Ó`;f �]Pbf³;,Í*ÕV;



U�Ó

[ n [OK n [Oe8Z 4 Z\WHP _ Z#?pWHY,P¡ZEWlBFWHP¡G,P r P n G,P n e#P � [OMQM 3 P~CHPbMtBFWH[QDNPbM 4 Z _ B�MQMëþ°WaK�KcZ _ B�MOMpWHK
P2��WHCaB�e2WLf&CHK _ WHY,P>C\P#MOBFWa[@DNP#M 4 MOK � C\P#Z\KNMO^`WH[OK n Z r P#e2WaC\KNZHebK r [Oe>G!BFWlBhB�D�BF[OMtB 3 MOPyf&KNC�[OK n [Oe
B n GsK r P n ��ZHY`P#MOMQP#GcZ 4 ZEWaP _ Zb;ª�¦W][QZLWaY,PbCHP2f&KNCHPª©\^,ZEWa[@v!P#GT? � P 3 P#MO[QPbD�P�?`WHK.^`ZHP�P _ r [OC\[Oe#B�M
Z\WaBFWaP¢��[ n G,P r P n G,P n W r BFCaB _ PbWHP#CHZ]WaK¡G,P#Z\e#CH[ 3 PkWaY,PhZHY,K�C\W\�¦CaB n RNPh[ n WaP#CHB�ebWH[OK n Z#?uP2�Ve#P r W
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ÌÑÉ��mÃ��������IÉ"��É�����Ä&��YD|�F à �����gÒ Ô Ê!�vÉ�Ã�� ���B��%U�IÉ"������Ì3����%���� ��Ë�%�Ì���Ë���Ï à Ë��S���IÉ#�����
Ìpß
ÓLÌPÔ
Üq�IÉ�Ë$��ÏJÎ����}Ï"Ä�%2�vË6%,É��D�3�sÊ!����� ��Ï��*ß�Ï��pËmË��Q%��lÉ��������E�

ä+����Î��$��Ê!��������%��!Ê!����ÓLÌPÔ�Î��$��Ï
Ä�%��������¢É��ZYD|�F à ���µÐ��5È���� à �lË�É�����ËrÄ"Ì�����Ê������
���������lÉ�ÌIË���ÌpÈ����B�6%�����5"Ã�Ä��vÉ#�����"�9�vÉ������������IÉ"�O�����/�������mÃ��2����%�Ë���Ç=�+YD|�F{ÒmÔ�Ê!�mÉ�Ã�� ���B�vË
É"�$�{Ì��µÐ����M���,�������mÃ�ß8���IÉ��.���������"Ë$���rÈ"��Ï¶ÓLÌ>Ô�Ê!�vÉ�Ã"�C���I�mË à �"Ä��M�3��%�É�Ä"Ë$� �����J�����N���ÑÉ�Ì
Ë���ÌpÈ����B�M%�����5"Ã�Ä��vÉ#�����"��Ë������,É,ÈQ�lÌ�ßhÊPÉ,È��"�mË?�����@ÓLÌ����"Ï à ������%U�IÉ"�rÃ���Ì��Q%,É�Ì��lâ���Ëz���8�����
Ï��pËmË��Q%��lÉ�����È��/���mÉ*1$��%2�����$����ËxÈ"���rßD�vÉ�Î��lÏ"Ì�ß9���B��� �����¢ÓLÌfÉ������ à É�ËgË����µÐ6�8����Â��pÃ���	��N: Ý �
Ù�È����.���8���������vÉ<1$��%�����������ËA���IÉ��A����%����@������� à �����@�¤Í&%�������Ï�Ë$�vÉ����V%U�IÉ"�mÃ"�{Ï��lËu�������"Ä��������
É"�"Ï������!Ë���ÌpÈ����B��%�����5IÃ�Ä��vÉ��������V%����B������Ä��+���sÊPÉ,È����f�����xÓLÌ����"ÏE�4ÇgË4Ï��lË$%�Ä"ËrË���Ï �3��Ì��µÐ à
�����lË+�lËxÉ{Î��$���yÉ"�rß
���,É�Ë��������IÉ#�������IÉ�Ï��lÉ"�IÉ�����%?�$��ÌlÉbÍ
É��������O���������NÃ��$��Ä��"Ï���Ì���%2���$������%
Ë$�vÉ����M�pË+���"�6���"Ë$����È���Ï7���9�����M%�É�Ã���Ï����mÉ*1$��%2�����$����Ë��
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÷BÉ�ÏIÉ�Ì+����É�Ì��6vx: à ;#yz�IÉ,È��JËmÄ"Ã�Ã"��Ë$����Ïr���IÉ�� �3�"���t�����JÒ�ÓLÌ Ô É"�"Ït������ÓLÌ Ô

Î��$��Ï"Ä�%��vËwË������O���C�����A�5Í�Î3���$��� ���B�vËwÉ"���xÊ!����� ��Ï�Ê!��ÌpÌ��µÐ6���"ÃM���"�IÉ�Ï��lÉ"�IÉ�����%+����ÌÑÉbÍ
É��������
���S�����xÃ��$��Ä��"ÏC��Ì���%�����������%gËu��É����"�4ÇgË����"����Ï�É"���µÈ"� à �����xÌÑÉ"�rÃ��6�}Ä��@��������ÊE�C�������C���mË
Ì���Ë$��Ê!�����������zÒ�ÓLÌPÔ"Ü��IÉ�Ë$��Ï¢Î����}Ï"Ä�%��mËf���yÎ
Ì�����Ë����"É��X%,É�Ã���Ï¢Ò�ÓLÌ>Ô�����ÌÑÉbÍ&��ËX���z�����wÃ"����Ä��
Ï
��Ì���%2�����"����%�Ëu��É����S�*ß9�����/����� �?�����<Î����}Ï"Ä�%��mËxÉ"���TÏ��2����%2����Ï�É���Ë��5È����vÉ�ÌX��ËxÉ�Ê^������Î�����Ü
���Q�5Í&%�����É#�����"�E� ä+���8��Ä��V�����9��ÊM�C�"����� ���mËyÌ���Ëu��Ê!�$��� ������ÓLÌ>Ô"Üq�IÉ�Ë���Ï Ê!�mÉ�Ã�� ���B�vË
�lË
��Ä�%U�»Ë��yÉ�ÌlÌ����C���IÉ"�������,�}Ä��@������Ì���Ëu�DÊ!����� ������Ò�ÓLÌ>Ô"Üq�"É�Ë���Ï�Ê!�mÉ�Ã�� ���B�vË à É"�
Ï
�����lËTÏ���]����$����%��yÃ"���µÐ�Ë<Ð6�N���.����%�����É�Ë����"ÃD%�ÌlÄ"Ëu�����NË$�lâ�����ä+���@Ë�����Ä"ÌlÉ��������"ËsË$���µÐ}���IÉ��
Î��$��Ï"Ä�%��������O��Ê������/�5Í�Î3���$��� ���B��É�ÌpÌpßJ���
Ë�����È���Ï�ÓLÌ>Ô"Üq�IÉ�Ë���Ï�Î����}Ï"Ä�%��mË+�lË��������mÃ��2����%�É�ÌlÌ�ß
É�ÌpÌ��µÐ���Ï§Ð6�����¡Ò p �lËNÉ�ÌpË��hÎ����}Ï"Ä�%���ÏE�Jäf��Î����}Ï"Ä�%�� �����yËvÉ"� ��ÓLÌ Ô Ê!�mÉ�Ã�� ���B�vËTÐ6�����
Ã��$��Ä��"ÏDËu��É����BÒzÉ������åÐ���Ä"ÌlÏO�$����Ä������sÏ��pËmË$�lÎIÉ�������� ��ÊdÉV� ��������Ä�����ÊfÅ Ý�Ý �C�5ö É�Ï
Ï���Ü
�������IÉ�Ì3�������mÃ�ß���Ç=�+YD|�F à Ê!���=�5Í
É"�@Î"Ì�� à �������$�TÉ"�����GÐ��{Ê!�vÉ�Ã��C���B�vË à �����TÓ�Ös×xÉ"�"Ï�Ò à
É,È�É"�lÌlÉ"�"Ì��6����%�É"����ß�É,ÐLÉµß
�����/�¤Í�%���ËrË��������rÃ�ßO���{Î����}Ï"Ä�%��<ÓLÌ>ÔfÕ�Ó�Ös×5Ø)�s�4Ò³Ê4ÓLÌ>Ô
Ü��IÉ�Ë���Ï
Î��$��Ï"Ä�%��vË�����ËrÄ"Ì�����Ï�Ê!�$���o�����IÉ�Ï��ÑÉ"�"É�����%z�$��ÌlÉbÍ
É��������C���������sÃ�����Ä��"ÏDËu��É���� à Ê!�mÉ�Ã�� ���B�vË
Ð6�����9;��"�LÚ�É�Ï"Ï����������"É�Ì��C�"����� ���mËR��È�É�Î3���mÉ�����Ï�Ð���Ä"ÌlÏO�3�A�������rÃ�������%�É�ÌlÌ�ß�É"%�%���ËrË����
Ì�� à
�"Ä��BÉ"�$���������"�"Ë����rÈ���ÏE��Ò��A�pË+����������Ê!�"���<Î������"É"�"Ì���Ê!���z�������mÃ"������%��$�,É�Ë$���"ËgÉ�Ì��"���/���IÉ��
�����JÓLÌPÔ"Ü��IÉ�Ë���Ï¶Î����}Ï"Ä�%2�J%U�IÉ"������Ì+���*È���ÌpÈ���Ë{Î����}Ï"Ä�%2�������0��ÊxÒ)p7�"�S�"�^�6�2���I�2�«DIGC�2�N��DU�2�
ä+��Ä"Ë à Ð6���lÌ��z�����/%�É�Ã���Ï�Ê!�mÉ�Ã�� ���B�vË�����ËrÄ"Ì��LÊ!�����|É@�����IÉ�Ï��ÑÉ"�"É�����%gÎ��$�&%���ËrË¢ÕPÉ�Ì��3���N���"�
É"�JÉ�Ë!ß"���xÄ��"Ï��2������� ������Ï-����� �BË�%�É�Ì��,Ø à �����NÓLÌPÔ�Üq�IÉ�Ë$��Ï�Ê!�vÉ�Ã"�C���I�mË�É"����Î����}Ï"Ä�%���ÏD�*ß
É{Î"Ä��$��Ìpß�É�Ï��ÑÉ��IÉ�����%?� ��%U�IÉ"���lË��-�

æ�çpè�çpè ��c�l^�uñ}ð�g��vë�ðXdfedî�ñQd�ddë��s��c�î*ëPï&gºë{cuð
Ç ��É<1$���O5��"Ï����"Ãh��Ê������lË�Î��$��Ì���� ���IÉ"��ß«Ë$�vÄ
Ï
ß4�lËO���"É��hÓLÌPÔ"Ü��IÉ�Ë���Ï»Ê!�mÉ�Ã�Ü

� ���B�vË�É��"Ï�Ò)p?%,É"�,�3�NÊ!�"��� ��Ï8�*ß�Ë$��ÌpÈ"���B�rÜ����"Ï
Ä�%���Ï�Ï��lËrË��Q%��ÑÉ#�����"�7��Ê����������ÑÉ�ÌpÌpßC%,É�Ã���Ï
� ��Ì���%�Ä"Ì���Ë���ä+���pËA� ��%U�IÉ����lË$�H�pË��"�"Ë����rÈ���ÏK���7�pË���ÌlÉ�����ÏD%�É�Ë���ËBÊ!���zY.|¡FDÉ"�"Ï�Û à �"Ä&�
Ï���� ���"É�����Ë?�����JYh|o	 É"�
Ï>: Ý ���vÉ*1$��%����"������Ë��yÖ?��%��yÉ�ÌÑÉ,ß����M��Ê!Ë$��ÌpÈ"���B�<Î"Ä"Ë�����ËV�3�5Ü
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�GÐ������DÓLÌ Ô É"�"Ï@Ò p à ���������z�lË4Ì����$�vÌ��R���M����ÌpÏ�������Ò p ���M�����6��Ä��mË��pÏ��+��Ê3�����6%�ÌpÄ"Ë$�����qW������
�����"Ï����
ÃC�������rÃ�ß Ð6�N���hÉ�Ó�Ös×?�lËz���"Ì�ßJÉ"����Ä��sÚ Ý � ��ö@�uä+�����vÉ�����É��xÐ6����%U�hË���Ì�È����B��Ü
���
Ï"Ä�%���Ï�Ï��pËmË$�&%��ÑÉ��������0�Q%�%�Ä��mËyÉ�Î"Î3�,É"�rË ���.���'����%��$�,É�Ë$�D�mÉ�Î��pÏ"Ìpß¬Ð6�N���h%�ÌpÄ"Ë$������Ë��pâ�� à
Ð6����%U�'�yÉ,ß8�5Í�Î"ÌlÉ"����Ð6�*ß¨ÓLÌ>Ô§Ê!�"���yÉ��������8�3��%��"�C��ËM������Ï���� ���IÉ��I�?%U�IÉ"������Ì����8�����
ÌÑÉ��mÃ�����%�ÌpÄ"Ë$�����rË���Ò³Ê¢�����?�mÉ����A��ÊX�����IÉ�Ï��ÑÉ"�IÉ#����%z����ÌÑÉbÍ
É��������C���@�����sÃ�����Ä��"Ï�Ë$�vÉ����sÊ!�$���
%,É�Ã���Ï Ò�ÓLÌPÔ7���������S�5Í&%��N����ÏhË$�vÉ����S������É����"Ë+%����"Ë$�vÉ"�B�?����Ï���%��$�,É�Ë$��Ë à �����<Î��$���IÉ"���pÌ��N�Gß
��ÊfË���Ì�È����I��Üq���"Ï"Ä�%���ÏhÏ��lËmË$�&%��ÑÉ��������yÐ6�lÌlÌ�����%�����É�Ë����

æ�çpè�çx£ ¤¯ító�ë{�Bð¢cuðdï�dfë>ï�¥dï�gºëPîVbºñ&l>ï�¦�ï&gºë{cuð8cji6§ n kVl Ô t p ðXc�g?cj¥f��ñIb<�tñQd¨ë�ð8gºí�ñ
�,ë{¨Kefl>ï�gºë!cuðf�#©
Ç·Î��$���"Ì����yÉ�����%�É�ËrÎ���%��J��Ê6�����O%�Ä��������B�yË$����Ä
ÌÑÉ��������.����ËmÄ"ÌN�vË��lËS���IÉ#����Ì���%5Ü

���$������% �$��ÌlÉbÍ
É��������'��Ê=%,É�Ã���Ï�Õ>Ò�ÓLÌ Ô Ø p �pËS���"�V�"�"Ë����rÈ���ÏE�JÒ��@�lË/�������$��Ê!���$��Ï��NªC%�Ä"Ì��M���
Ï��2�����$�C�����DÐ6���2�������yÉ�ÎIÉ��$����%�Ä"ÌlÉ"�����vÉ*1$��%������rß'���IÉ��J�pË�%,É�Ã"��Ït���«�������5Í&%��N����Ï¶Ëu��É����
Ð6�lÌpÌ�Ï��pËmË��Q%��lÉ����TÉ�Ï��ÑÉ"�"É�����%,É�ÌpÌpßJ����Ê!�����øÓLÌPÔ
Ü��IÉ�Ë$��ÏhÎ����}Ï"Ä�%��mË��"�z�$��ÌlÉbÍ9���"�IÉ�Ï��lÉ"�IÉ�����Ü
%,É�ÌlÌpß9���DÎ��$��Ï"Ä�%��¢Ã"����Ä��
Ï�Ë$��É#���¢Ò�ÓLÌ Ô �s÷z���IÉ�Ï��ÑÉ"�IÉ#����%M�$��ÌÑÉºÍ"É#�����"�D��É�á"��ËBÎ"ÌÑÉ"%��V���
Ìpß
Ð6�����J�����+�5Í&%�������Ï�Ë$��É#���=%����C��Ë����B���A����Ë$���IÉ"��%���Ð6������ÉsÌ��µÐ�����Ü³ÌpßQ���"ÃgË$�vÉ�������Ó���Ä"Î"Ì����"Ã
��È"���B�vËLÉ"���+�Q%�%�É�Ë������IÉ�ÌpÌpß����"Ë$���rÈ"��ÏC���C%�É�Ã���Ï ���vÉ*1$��%����"������Ë4Ð6�����J������Ë$��ÌpÈ"���B���$�����rÃ*ÉbÜ
���pâ���Ë+����ÊPÉ,È"���+�����TÒR���"ÏD��Êf�����TË���ÌpÄ������4Òq�-�����lË�Ë$��ÌpÈ"���B�z%����&5IÃ�Ä��mÉ�������� à �����M%U�IÉ"�mÃ"�
Ì��Q%,É�Ì��lâ���Ë����-������Ò!É#����� à Ð6����%U� Ì��µÐ����mË+�����M�������rÃ�ß9��ÊX�����M�¤Í�%�������ÏJË$��É#���"��ä+���/�GÐ��
Ì��µÐ����sÌ�ßQ���"ÃyË$��É#����Ë à ���hÐ6����%U�8�����@%U�IÉ"�rÃ���ÊPÉ,È����rËA�����@ÓLÌ(É����"�H����%��$�,É�Ë$�����8�������rÃ�ß à
Ë��S���IÉ#�wÐ6�N���DÉ<ÌÑÉ"�rÃ��+������Ä"Ã��DË$��ÌpÈ"���B��É�ËrßQ�C� �����rß à ������ß %��"�C�6���B���V����Ë����"É"��%��xÐ6�����
�����C�¤Í�%�������Ï�Ëu��É����"�yä+���C�$��Ë$���IÉ"��%��
�5È����B�mËV���K�����yË$����Ä"ÌlÉ��������"Ë à ���µÐ��5È���� à É"�$� ���&�
Ë������$��ÜGÌ���È���ÏD���@Î��$��Ï"Ä�%��¢ËrÄ��"Ëu��É"�B���lÉ�Ì¢���vÉ��"Ë��N�����"� Î��$���IÉ"���lÌ��N������Ë��wÇBÌpË��yÉ�Ë�������%�ÌlÄ"Ëu�����
Ë��pâ��D����%����,É�Ë���Ë à ����� Ì��pá"��Ì������Q�}Ï0��Ê?�����hË���ÌpÈ����B�O����É"���mÉ"�"Ã����"Ã'���§ÊPÉ,È��"�C����� Ò�É������
Ë������@ËS��� Ï���� �����pË��E��Ò��S�lËTÎ3��ËmË$���"Ì��J���IÉ��M�����yË$����Ä"ÌlÉ��������,����ËmÄ"ÌN�vËNÉ"���J%������$��%�� à É"�
Ï
�������mÉ����M��Ê������IÉ�Ï��lÉ"�IÉ�����%?�$��ÌlÉbÍ
É����������lË�1rÄ"Ë$�z���Q�@Ë��yÉ�ÌlÌ����
�3�M���"Ë����rÈ"��Ï,��� ÉyÛ Ý Î
Ë
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Ë�����Ä"ÌlÉ��������E��Ò��?�pËsÉ�ÌpË��yÎ���ËrË����"Ì�� à ���µÐ���È"��� à ���IÉ��������V���vÉ"�
Ë����������-�vÉ#���V�pËBËrÄ"Î"Î��$��ËmË$��Ï
�*ß9�����M��ÊfË��5È����vÉ�Ì�ÊPÉ"%������mË=���IÉ��xË�����Ä"ÌlÏ��3�M���*È���Ë$���pÃ*É�����ÏE�

ä+���75��mË$�O�lËC������Ï���Î�����É��"Ï Ã����"�C�2���rßh��Ê/�����8�¤Í�%�������Ï Ë$�vÉ���� Î��������B���ÑÉ�Ì
Ð���ÌlÌ���ä+���-%,É�Ã���Ïh���vÉ<1$��%�����������Ë �vÉ"�$��Ì�ß0��É�á"�-�5Í&%�Ä��rË������"Ë
�¤Í&%�����Ï����
Ã«F���Û ûÇ¬���t�����
Ò��
ÓLÌ�Ë���ÎIÉ"�mÉ�������� à ÌÑÉ"�rÃ���Ì�ß,����%,É�Ä
Ë��O­�®S�"�'������Ë�%�É�Ì���Ï�Î3�"�����B���ÑÉ�Ì��lË<Ú���Å ûÇV�dÂ����/�����
Ä��"Ë$%,É�Ì���Ï¡Î3�"�����B���ÑÉ�ÌR������Ð���ÌlÌzÏ���Î����¬ÐLÉ�Ë�Ú Ý G Ë$��É�ÌpÌ����¢É"�
Ï0­A®NÐLÉ�Ë@F���F ûÇ���¯&����%��
�����@Ë$%,É�Ì����"Ã9� �������}Ï,�lËTÉ"�$�������vÉ"��ß à �����lË�Ï��N]���������%��J���2°���%2�vËM�����{Ä���%����u��É"���B�GßK���8�����
�5Í&%�������ÏyËu��É�����Î��"�����B���lÉ�Ì±�dä+���6�3���"Ï�Ì����"Ã"���@É"�
Ï@Ð���ÌpÌ"Ï���Î&���
�yÉ,ß@�IÉ,È"�gÉ�Ë$�lÃ����N5�%,É��I�
��]���%2�����«�����O�����"É�Ï��ÑÉ��IÉ�����% ���vÉ"�
Ë����������'�vÉ����O�3��%,É�Ä"Ë��O�����O����Ë����"É"��%���Ë�������Ï���Ï¡Ê!���
���mÉ"�"Ë$���������"ËO���r�Q%�%�Ä�� É����.�,É�Ë$���������«Î��$��Ï"Ä�%��§É��JÌÑÉ"�rÃ�����Ë���ÎIÉ"�mÉ��������"Ë à Ð6�����$�'�����
�3���"Ï����"ÃJ���B�����vÉ"%2�����"�"Ë�É"����Ë$��É�ÌlÌ������

ä+���-������É���� ���B�
��ÊA�����hË$��ÌpÈ"���B�O� ��Ì���%�Ä"Ì���Ë@É�ËC���lÃ"�lÏt��É,ß«É�ÌpË��¨ËmÄ"Î
Î�����ËmË
�����"É�Ï��ÑÉ��IÉ�����%����vÉ��"Ë��N�����"�"Ëf��Ê�%���Ä"Î"Ì����"Ã����sË���ÌpÈ����B��ÈQ�����mÉ��������"ËX�lË�É��@���@Î��"�$��É��I�X� ��%U��Ü
É"���pË��øÊ!���������IÉ�Ï��ÑÉ"�IÉ#����%M%���Ä"Î"Ì����"Ã à É�Ë��IÉ�Ë?�3�����,���"Ë����rÈ"��ÏK���8���������BËrß}Ëu�����@Ë���vx: Ý y±�
ô��"���,�������3���"Ï§É"�"Ï¨É�Ë�ßQ�C� ��������%¢Ë$���$����%U�'���¨Ó�Ö�×S%,É����rßhË$�������"Ã9���vÉ"�"Ë$����������Ï��lÎ3��Ì��
� ���C���B�vËwÉ"�"ÏO� �lÃ��B�zË����rÈ"�TÉ�Ë!É"%�%���Î������"Ã@� ��Ï���ËzÊ!�"����Ì���%2�����"����%¤Ü³ÈQ�����mÉ��������IÉ�Ì��������mÃ�ß
���mÉ"�"Ë�Ê!�����

Â����IÉ�ÌlÌ�ß à �������C�}Ï���Ì=�µÈ����$��Ëu�����yÉ�����Ë������9��Ì���%����$����É�ª �����Gß�Ï���]����$����%��-�3�5Ü
�GÐ������ Ò!É"�
Ï�ÓLÌ à Ð6����%U�JË�����Ê^�vË+�����S²z³uË$��É#���<É�ËrßQ�@Î��������TÄ"Î-��ßJÉ�����Ä&�gÛ Ý �C�5ö·Õ>Ë����
Ó��IÉ�Î&�����¢Ú*Ø à �yÉ�áI���"Ã-���S� �����@Ï���ª %�Ä"Ì��TÊ!���M�����@Ë���ÌpÈ����B�V���D%���Ä
Î"Ì��J�����yË$�vÉ�����Ð6�����
�����V������ËA�3��Ì��ºÐ´���s�=µ\���lÌ��M�����lËz�lËxË��yÉ�ÌlÌ����7�������mÃ"������%S�����$�yË à �$��Ï"Ä�%����"ÃC�������������mÃ�ß
Ã*É�Î.�*ß§Û Ý �C�5ö|É��S%����u��É"����Î������B�vË<É�Ì��"�"ÃJÉ9���vÉ*1$��%������rßK%���Ä"ÌlÏ.�IÉ,È��yÉ�ÌÑÉ"�rÃ�����]���%2�
���������"É�Ï��ÑÉ��IÉ�����%?%���Ä"Î"Ì����"Ã��vÉ#����Ë��



;�Û Þ
æ�çpè�ç�¶ · ï�bbîBef�J¸fë�î"g*e¢bºñ7cji+gºí�ñ�î�í�ï�bºì¹ñ7¹fc&º ï"ðfd���c3l^�"ï�gµë{cuð�d�ó�ð�ï�¨¬ëPîB�

÷BÉ�ÏIÉ�Ì��2��É�Ì���v�: à ;#y&�IÉ,È���Î��$��Î3��Ë���ÏyÉgË����@Î"Ì�����Ì���%2�����"�@���vÉ��"ËrÊ!���Z�C��%U�IÉ"���pË��
���7�5Í�Î"ÌÑÉ����T���ºÐ Ò�ÓLÌ>Ôt���2�vÄ��$�"ËV���D�����DÃ"����Ä��
Ï«��Ì���%�����������%�Ëu��É����O���'%�ÌpÄ"Ë$�����mË���ä+���lË
� ��%U�IÉ"���lË�� �lË
��ËmË$���B���lÉ�ÌlÌ�ßt������ËmÉ"� ��É�Ë
�����,������Ä
Ë���Ï����«�5Í�Î"ÌlÉ"���������IÉ�Ï��lÉ"�IÉ�����%
����ÌÑÉbÍ
É������������NÒ Ô× ���{Ó��"É�Î�������Å à �
Ä��4É�Î
Î"Ì�����Ï�����É"��É�Ë�ßQ�C� ��������%zË���ÌlÄ������ ��Ì���%�Ä"Ì��"��Òq�
�����lË�Î���%2�vÄ��$� à Î����"���&�¤Í&%����vÉ��������/%,É�Ä"Ë���Ëf�����R%U�"É"�mÃ�������Ì��&%�É�Ì��pâ��Z���B���z������Ò�É������ É�Ë������
� ��Ì���%�Ä"Ì��wÏ��pËmË$�&%��ÑÉ�����Ë��fä+���lË�%U�IÉ"�mÃ"�!Ì��Q%,É�Ì��lâ�É��������TÏ�����È���Ëf�����!Ë$��ÌpÈ"���B�����A���,É����vÉ��"Ã������
ÊPÉ,È����f������Ò¢���
Ï ��Ê������+� ��Ì���%�Ä"Ì��"��ä+����Ë$��ÌpÈ"���B���������mÃ*É����lâ�É��������¢Ì��ºÐ����rËZ�������������mÃ�ßV��Ê
�������¤Í�%�������ÏDËu��É����sÉ��R�����z�5Í�Î3���"Ë$�?��ÊE�����xÃ�����Ä��"Ï�Ëu��É���� à Ð6����%U�
����%��$�,É�Ë$��Ë����
�������rÃ�ß��
Ç=��Ë��"�C�=����� �!ÌÑÉ����=���������+�������mÃ*É����lâ�É���������Î��$�&%���ËmË à Ð6�����J������Ë���ÌpÈ����B�wËrÄ��"Ëu��É"�B���lÉ�ÌlÌ�ß
ÊPÉ,È����rËS�����@Ò?���"Ï à �����yÃ��$��Ä��"Ï§É"�"Ï'�5Í&%��N����Ï�Ë$�vÉ�����ËV%����C�J���I���D�$��Ë$���IÉ"��%�� à É"�"Ï¬É��
��Ì���%2�����"�-���vÉ"�"Ë�Ê!���z���2�GÐ�������Ò!É"�"ÏhÓLÌX%�É"�-�&%�%�Ä����Lä+���NË$��É#����Ëz%��"�C�M���B��� �$��Ë$���IÉ"��%��
���"Ì�ßTÐ6�����@�����!Ë���ÌpÈ����B��ÊPÉ,È����rË������LÒ����"Ï����"Ë$���,É�Ï���ÊIÉ��������!Î3�����B�Z��Ê�����ÄIÉ�Ì
Ë���Ì�È�É#�����"� à
É�Ë�ÐLÉ�Ë������M%,É�Ë$�<Ê!����Ò Ô× à �3��%�É�Ä"Ë��S��Êf�����<Ï���]����$����%������9�����S�������mÃ�ß���Ê�Ë���ÌpÈ�É������"Ã@�����
�GÐ��C���"Ï"Ëz��Êf�����M�C��Ì���%�Ä"Ì����

ÇBË�Ð����"ÉµÈ"�TË������ à ���µÐ��5È���� à É�ËrßQ� �C�2������%�Ë���Ì�È�É��������DÎ3��ÌÑÉ"�$�lâ���Ë������M%U�IÉ"�mÃ"�
Ï��pË$���$���"Ä&�����"�'��Ê+�����
�¤Í&%�������Ï¡Ëu��É����O���¨ÊPÉµÈ"���V��Ê+�����DÓLÌ����
Ï0��Ê=������É"�������E�JÇ=�V�����
Ë��yÉ�ÌpÌ���Ëu�R%�ÌlÄ
Ë$�����LË$�lâ���Ë à ������%U�IÉ"�mÃ"�A%,É��DË$���lÌlÌ¹Ì��&%�É�Ì��pâ��+���B���������gÒ4É����"�»���C� ��Ï��ÑÉ�����Ìpß
É�Ê^������Î��������Q�5Í&%��N��É�������� à Ð6����%U�JÄ"ËmÄ"É�ÌlÌ�ßDÎ��$��Ï"Ä�%���ËxÏ��pËmË��Q%��lÉ�����Ï�ÒmÔIÜq�IÉ�Ë$��Ï�Ê!�vÉ�Ã"�C���I�mË��
Â����A%�ÌlÄ"Ëu�����mËTÉ�Ë�Ë$��É�ÌpÌdÉ�Ë/Y«|ãÚ à ���µÐ���È���� à �����V�5Í&%��N����Ï�Ëu��É�����%U�IÉ"�mÃ"�{Ï��lËu�������"Ä��������
�3��Ã����"Ë+����ÊPÉµÈ"���6�����¢ÓLÌdÉ������ à Î��$���yÉ"���pÌpß ����%,É�Ä
Ë��V��ÊZ� ��Í&���"Ã�Ð6�N���������S�IÉ"�$�������D¼
Ë$�vÉ���� à Ð6����%U��Ï��lËrË��Q%��lÉ�����Ë����NÊ!����� ÓLÌPÔ m Ò)ps��ÓLÌ>Ô"Üq�"É�Ë���Ï�Î����}Ï"Ä�%2�vË�É"�$�A���µÐ�Ê!���$�C��Ï
�*ß�Ï�������%2��Ï��pËmË��Q%��lÉ��������8�3��%�É�Ä"Ë���������%U�IÉ"�rÃ���Ì��Q%,É�Ì��lâ���ËA���8�����yÓLÌ4É������½�3��Ê!�"���@�����
Ë���ÌpÈ����B��%,É"�V���,É����vÉ��"Ã������gÊPÉ,È��"�f�����LÒ����
ÏE��ÇBËfË����µÐ6�J���¢Â��lÃ��*	���:<; à �����LÎ3��ÌÑÉ����lâ�É��������
��ÊwÒ�ÓLÌPÔ'���,�������5Í&%��N����Ï�Ë$�vÉ����{Î����}Ï"Ä�%���Ë¢É�Î3�"�����B���ÑÉ�ÌZ�������mÃ�ßhÐ���ÌlÌ�Ê!����Ë$��ÌpÈ"���B�S%�����Ü
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Cl

Cl

Cl

Cl

solvent rearrangem
ent

electron transfer
pump

Cl− + I

Cl + I−

solvent coordinate

favors
Cl− + I

favors
Cl + I−

Â��pÃ�Ä����6	&��:�: 
�¾ ��%U�IÉ"���pË��®Î��$��Î���Ë���Ï ���C¿6��Ê)��:�Ê!���������IÉ�Ï��ÑÉ"�"É�����%=����ÌÑÉbÍ
É��������J����Ò�ÓLÌ Ô
%�ÌpÄ"Ë$�����rË�ÈQ�lÉJ��Ì���%����$�������vÉ��"ËrÊ!�����
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5IÃ�Ä��vÉ��������"Ë!ÊPÉ,È"�������"Ã������NÓLÌ����
ÏE��ä+���M%�����ËmË����"Ã ��Êf�����NÓLÌ Ô8m Ò p É"�"Ï9�����¢ÓLÌ m Ò Ô
%�Ä��rÈ���Ë/%��$�,É�����ËTÉ
�IÉ����������z����É�Ï��ÑÉ"�IÉ#����%<Ë���ÌpÈ����B�TÉ"���mÉ"�"Ã����C���B�/���-������Î����"���Q�5Í&%�������Ï
Ë$�vÉ�������ô���%�É�Ä"Ë$�A�����BË���Ì�È�É#�����"�C�������rÃ�ß
�pËwÃ"���,É#�����zÊ!����������ÓLÌ����"Ï
��Ê������gË���ÌpÄ����z���IÉ��
�����gÒf���"Ï à �������������rÃ�ßJ��Ê�������Ð���ÌlÌj���J�����BÓLÌ¹Ë��lÏ��xÏ���%��$�,É�Ë$��Ë=�$��ÌlÉ�����È��=���M�����xÐ���ÌpÌ3�"�
�����<ÒwË��pÏ��TÉ�Ë6%�ÌpÄ"Ë$������Ë��pâ��M����%�����É�Ë���Ë���ä+��Ä"Ë à �����S�"É"���$�����=����Ë���Ì�È����B������É"���mÉ"�"Ã����C���I�
�yÉµß
���M�¤Í
Î3��%2����Ï7���J����%�����É�Ë���Ð6�N����%�ÌpÄ"Ë$������Ë��pâ��"�

Â��pÃ�Ä�����	��N: Ý Ë����ºÐ���Ï����IÉ���Ê!���fYD|4F?�����=%U�IÉ"�rÃ��!Ï��pË$���$���"Ä&�����"�����V������%,É�Ã���Ï
���mÉ*1$��%2�����$����Ë�ÊPÉµÈ"���mË������xÓLÌ����
ÏC��Êj�����6�C��Ì���%�Ä"Ì����fä+���pË4ËmÄ"Ã�Ã���Ëu�vË����IÉ#�����������6�lË4É/�$�,É�Ì
�IÉ"�$�������A��� Ë$��ÌpÈ"���B�S���,É����vÉ��"Ã���� ���B�<É"�3��Ä��/������ÒA���"Ï'��Ê������{Ë���ÌpÄ����J���8�����J�5Í&%�������Ï
Ë$�vÉ�������Òq�,�������yÉ*1$���$���GßD��ÊR%,É�Ã"��Ï,���mÉ*1$��%2�����$����ËsÊ!�"�?Y0|ÀF à �����{Ë���Ì�È����I�S%��&���rÏ����"É����
������É����"Ë�Î3��Ë��N���pÈ"�9�����$��Ä"Ã�����Ä��J�����-���vÉ<1$��%������rß"�\¯&��Ì�È����I�C����É"���mÉ"�"Ã����C���B�C���¨ÊPÉ,È��"�
Ò�Ï��Q��Ë9�Q%�%�Ä��O��� Ë$��� �7���mÉ*1$��%2�����$����Ë à ËrÄ"Ã�Ã���Ë$�����"Ã«���IÉ��O�������$�,�lË�ËrÄ�ª %������B�-�������mÃ�ß
���-�µÈ�����%��"�C� ����� �IÉ"�$���������yä+���yÊ!�$����Ä�����%�ß'��Ê!Ë$��ÌpÈ"���B�V�$�,É"�$�vÉ"�
Ã���� ���B�¢É�Î"Î3�,É"�rËS���
Ï���%�����É�Ë��sÐ6�N���O%�ÌlÄ"Ëu�����LË��pâ��BÐ6����%U�DËrÄ"Ã�Ã���Ë$�vË=���IÉ��������?�"É"���$���������V���,É����vÉ��"Ã���� ���B������Ü
%��$�,É�Ë$��Ë��4Òq�@�����=���vÉ*1$��%����"������Ë(Ð6�������+����É"���mÉ"�"Ã����C���B���lËZ�"�"Ë����rÈ���Ï à Ë���Ì�È�É��������NÊPÉ,È��"�����
Ã
�����¢Ò�É�������Î����mË$�lË$�mËgÊ!���z�yÉ"�*ß�Î���%���Ë���%����"Ï
Ë à �yÉ�áI���
Ã
���xÌ��lá"��ÌpßO���IÉ��������NË���Ì�È�É#����Ï Ò
� ��������Ä��Á�pË��$�,É"%U����ÏE�z÷��V%�����ËmË����"ÃNÐ6�N��� �����gÃ�����Ä��"ÏDË$�vÉ������lËR���"Ë$���rÈ"��Ï�Ï"Ä������
Ã������
Ë���ÌpÈ����B�A�$�,É"�$�vÉ"�"Ã"��� ���B� à ���ºÐ���È"��� à Ð6����%U� Î��$��Ë$���B�vËz�����M���B�����lÃ�Ä����"Ã¢Î���ËrË������lÌ����Gß ���IÉ��
������%�����ËrË����
ÃyÐ6�����D�����NÃ"����Ä��
Ï7��Ì���%2�����"����%<Ë$�vÉ����S�&%�%�Ä��rËA���-�����8Â ¾ É"��%�Ä"ËA���*È����u����Ï�Ã
����Ã���� � à É�ËwË$���µÐ6�9���yÂ��lÃ���	���:<;&�4ÂIÄ��$�������zË$�mÄ"Ï
ß �lË�%�Ì��,É��mÌpß@������Ä�������ÏC���NËmÄ"Î
Î����u�������lË
���B�����mÎ������vÉ��������E�

ä+���@�"É"���$�����z���DË$��ÌpÈ"���B�/�$�,É"�$�vÉ"�"Ã"��� ���B�?���7�������5Í&%��N����Ï�Ë$��É#����Î��$�µÈ&�pÏ���ËsÉ
Î3��ËmË$���"Ì����¤Í
Î
ÌÑÉ"�IÉ#�����"�yÊ!���R�����sÏ��lËvÉ�Î"Î���É"�vÉ���%�����Ê¢��Ì���%�����������%,É�ÌlÌpß@����ÌlÉbÍ&��Ï�Ò�ÓLÌ Ô Î��$��Ï�Ü
Ä�%2�vË����C�����BÎ����"����Ê!�mÉ�Ã�� ���B�wÏ��lËu�������"Ä��������"ËzÉ��wÌÑÉ��mÃ��6%�ÌpÄ"Ë$�����wË��lâ���Ë��ZµT���IÉ,È���É�Ì�����É�Ï
ß
Ë������«���IÉ��V�����
�mÉ����C��Ê�Ë$��ÌpÈ"���B�rÜ����"Ï"Ä�%���Ï¡Ï��lËmË$�&%��ÑÉ��������.����%�����É�Ë���Ë¢Ð6�����T%�ÌlÄ"Ëu�����NË��pâ�� à
Ð6���pÌ��V�����J�IÉ"���$�����?��������É"���mÉ"�"Ã����C���I�TË$�����yË/����ËrÌ��µÐúÏ��ºÐ6�.�������mÉ����J��ÊR��Ì���%2���$������%
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increasing bond length

Cl

Cl

electron transfer

Cl− + I

Cl + I−

solvent coordinate

favors
Cl− + I

favors
Cl + I−

Cl− + I*

Cl

Cl *

solvent rearrangement

(X)

(A’)

(B)

solvent-induced

dissociation

Â��pÃ�Ä����S	��N:*; 
 ¿z�5ÈQ�lË���Ï8� ��%U�IÉ"���lË��·Ê!�"�gÎ����"���}Ï��lËrË��Q%��lÉ���������Ï
ßQ�IÉ"� ��%�Ë���� Ò�ÓLÌ>Ô,%�ÌpÄ"Ë�Ü
�����mË6���*È"��ÌpÈQ���
Ã@�����S¼ Ë$��É#���"�
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����ÌÑÉbÍ
É��������'���,������Ã"����Ä��
Ï«Ëu��É����"�¬ä+�������5Ê!����� à É�Ë�%�ÌlÄ"Ëu�����{Ë��lâ��9����%�����É�Ë���Ë à Ë���Ì�È����B��Ü
���
Ï"Ä�%���ÏDÏ��pËmË��Q%��lÉ�������� ����%���� ��ËR�����gÏ���� ���IÉ"�B���C��%U�IÉ"���pË��®Ê!���zÎ����}Ï"Ä�%2�LÊ!���$��É#�����"�E�
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