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Disclaimer 
 

 This document was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor the University of California nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or the University of California. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States Government or the University of California, 
and shall not be used for advertising or product endorsement purposes. 
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cOQ\^ cOb�MPb�r,Q�G b[n,G�Q��.� Z[F,cOb�r,QAD-qdG Q�cOQ\Z[Q\@SMPb[F,^ F��8MPG Q\cOQ�Q��.� Z[F,cOb�r,Q\cd?AZ[Z[FYR4c�� c!MPF b[^�r,Q\c�MPb[n�?NMPQ�?=fP?A^ n,Q�F��
�	��G @\F,^�MPQ\^�MPc`R4b�MPG%cOb[� � Z]?NMPb[F,^ cV?A^ _WQ��.��Q\fOb[��Q\^�MPc\D

�1^�MPG b[c��
?A��Q\f\HxR!Q�b[^�r,Q\c�MPb[n�?NMPQ4MPG Q�fOQ\cO��F,^ cOQ�F��8@\F,^';
^ Q\_	�	��G	+1�
?AcOQ\_ ��?NMPQ\fOb]?AZ[c-b[^�F,� f�
£@®?AZ[Q\_
qdG Q\fO��?AZ<� �.� Z[F,cOb[F,^ � �.��Q\fOb[��Q\^�M�3�
£qF�QG
5�D
koQ � cOQ F,� f`T�a<� & � ��F£_ Q\Z[cVMPF�@®?AZ[@\� Z]?NMPQ�MPQ\����Q\fP?)+
MP� fOQ
;
Q\Z[_ c\H
MPG Q�MPb[��Q�MPF�Q��.� Z[F,cOb[F,^�H�?A^ _Lc�MPfP?Ab[^WF���MPG Q�r,Q\cOcOQ\Z5RV?AZ[Z8_ � fOb[^ n7MPG Q G Q®?NMPb[^ n H
b[n,^ b�MPb[F,^�H
?A^ _jQ��.� Z[F,cOb�r,QL� G
?AcOQ\c F���MPG QWQ��.��Q\fOb[��Q\^�M®D TU^x� ��Q\fOb[@®?AZ`?A� � fOF�?A@CGjb[^�r,F,Z�r£b[^ n�rA?AfOb]?A� Z[Q%��?AcOc +
cO@®?AZ[b[^ n�?AZ[Z[FYR4c MPG Qd@®?AZ[@\� Z]?NMPb[F,^ F��g@\F,� � Z[Q\_7MPG Q\fO��F +1@CG Q\��b[@®?AZ>+1��Q\@CG
?A^ b[@®?AZxfOQ\cO� Z�MPc�FYr,Q\f�MPG QdR4b[_ Q\Z�h
rA?Af�h£b[^ n�MPb[��QdcO@®?AZ[Q\c�?AcOcOF£@\b]?NMPQ\_7R4b�MPG7MPG Q4G Q®?NMPb[^ n=?A^ _�Q��.� Z[F,cOb�r,Q4� fOF£@\Q\cOcOQ\c�$ ��8 H ��E ( DQ�1^�?AZ[Z @®?AcOQ\c\H
R!Q!G
?®r,Q!��Q\fS� F,fO��Q\_ ��Q\cOG=fOQ ;
^ Q\��Q\^�M ?A^
?AZ�h£cOb[c8MPF�G Q\Z[�=?AcOcOQ\cOc�MPG Q!?A@\@\� fP?A@Sh F��.MPG Q�fOQ\cO� Z�MPc\D-JWF£_ Q\Z
cOb[� � Z]?NMPb[F,^ cV?AfOQ�@\F,���
?AfOQ\_ R4b�MPG%��Q®?AcO� fOQ\��Q\^�MPcF� fOF,��MPG Q\fO��F£@\F,� � Z[Q\c4?A^ _Wc�MPfP?Ab[^%n�?A� n,Q\c\D
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�1^ F,fO_ Q\f7MPFp� fOFYr£b[_ QL?�_
?NMC?A�
?AcOQ%MPF�MPQ\c�M���F£_ Q\Z[c\H�MPG Q&
£qF�QG<b[c7_ Q\cOb[n,^ Q\_ MPF?-x�
?A^�MPbC��h MPG Q
r£b[F,Z[Q\^ @\QKF���MPG Q\fO��?AZ�Q��.� Z[F,cOb[F,^ c � ^ _ Q\f%@®?AfOQ � � Z[Z�h @\F,^�MPfOF,Z[Z[Q\_)@\F,^ _ b�MPb[F,^ c1$ ½ / ( D qdG Q�@Sh£Z[b[^ _ fOb[@®?AZ
MPQ\c�M®H5cOG FYR4^lb[^pi�b[n D ½ H�b[c�_ Q\cOb[n,^ Q\_�MPFW� fOFYr£b[_ Q7b[n,^ b�MPb[F,^Kb[^�MPG Q7@\Q\^�MPfP?AZ�fOQ\n,b[F,^�F��!MPG Q�@Sh£Z[b[^ _ Q\f\D
qdG Q�@\F,^';
^ Q\��Q\^�M4r,Q\cOcOQ\Z�@\F,^ cOb[c�MPcdF���?�/ ½1&P0 c�MPQ\Q\Z�MP� ��Q�R4b�MPG G Q®?®r£b[Z�h�fOQ\b[^'� F,fO@\Q\_ Q\^ _W@®?A� cVR4G b[@CG
@\F,^';
^ Q4MPG Q4_ Q\@\F,����F,cOb�MPb[F,^�n�?AcOQ\c�� ^�MPb[Z MPG QdMP� ��Q4RV?AZ[Z'�{?Ab[Z[c\D5T Z[Q\^ nAMPG7MPF _ b]?A��QSMPQ\f fP?NMPb[F�F�� /(' ½ b[c
� cOQ\_:� F,f�R4G b[@CG MPG Q�� � b[c N D 0P8 @\� ?A^ _ MPG Q�b[^�MPQ\fOb[F,f�Z[Q\^ nAMPG b[c ��0 D & @\�WD!�1^ MPG b[cV�
?A��Q\fVR!Q���F£_ Q\Z
MPG Q`fOQ\cO� Z�MPc6� F,f)
£qF�QG MPQ\c�MVqF� + 0 / 0 � F,fVX�+ /=?A^ _�MPQ\c�MV^ F DxqF� + 0P&PR � F,f=@�H6G�9�+ ½10PE D�qVR!F _ b�egQ\fOQ\^�M
RV?AZ[Z�MPG b[@CBx^ Q\cOcOQ\c R!Q\fOQ�� cOQ\_�D7i�b[fOc�M®H�MPG Q�RV?AZ[Z�MPG b[@CBx^ Q\cOc
� F,f
@�H6G�9�+ ½10PE RV?Ac 0 D /%@\�WH8n,b�r£b[^ n ?A^
?A� � fOF��.b[��?NMPQV@\F,^';
^ Q\��Q\^�M�� fOQ\cOcO� fOQ`F�� ��0P0 J @�?.D T�c!� F,f�X�+ / HAR!Q4� cOQ\_ 0 D ½ @\� MPG b[@CB RV?AZ[ZmH,n,b�r£b[^ n
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?A^�?A� � fOF��.b[��?NMPQ @\F,^';
^ Q\��Q\^�M�� fOQ\cOcO� fOQ7F�� N�0 J @�?.D��`Z[Z]?An,QO3{?Ab[f�cO�
?A@\Q154RV?Ac�b[^ @\Z[� _ Q\_KMPF ?AZ[Z[FYR
� F,fdQ��.�
?A^ cOb[F,^WF���MPG QL* � R4b�MPG F,�.M4� � fOc�MPb[^ n�MPG Q�r,Q\cOcOQ\Z�� fOb[F,fVMPF�b[n,^ b�MPb[F,^�D�qdG Q�MPFAMC?AZ�� Z[Z]?An,Q�MPG
?NM
b[c�� fOQ\cOQ\^�M4b[^�MPG Q`r,Q\cOcOQ\Z�RV?Ac N�� � F,f @�H6G�9�+ ½10PE ?A^ _ R�� � F,fVX�+ / D-qdG Q�� Z[Z]?An,Q`F,^�MPG Q�cOb[_ Q�F���MPG Q
* �jb[c ½�� � F,fF@�H6G�9�+ ½10PE ?A^ _ &�� � F,f`X�+ / D

T � Q\Q\_ �
?A@CB�@\F,^�MPfOF,Z4c�h£c�MPQ\� b[c�� cOQ\_jMPFl?A_)IO� c�M�MPG fOQ\QWfP?A_ b]?A^�M�G Q®?NMPQ\fOc�MPFp@\F,^�MPfOF,ZdMPG QWRV?AZ[Z
MPQ\����Q\fP?NMP� fOQ ?NM`Z[F£@®?NMPb[F,^%^ F D ½ F��-i�b[n D ½ 3 � 5�D!qdG Q�MPG Q\fO��F£@\F,� � Z[Q\c`?NM`Z[F£@®?NMPb[F,^ ^ F,c\D � ?A^ _ & F,^
MPG Q4Q\^ _7@®?A� c�?AfOQd@\F,^�MPfOF,Z[Z[Q\_�R4b�MPG�cOQ\�
?AfP?NMPQ4@\F,^�MPfOF,Z
Z[F£F,� c\D5qdG QdRV?AZ[Z.MPG Q\fO��F£@\F,� � Z[Q!MPQ\����Q\fP?NMP� fOQ
b[c�b[^ @\fOQ®?AcOQ\_7?NM ½ 8 X��NG�� ^�MPb[Z£Q��.� Z[F,cOb[F,^�D5qdG QdZ[FYR!Q\f ?A^ _�� � ��Q\f�MPG Q\fO��F£@\F,� � Z[Q\c ?AfOQ!��?Ab[^�MC?Ab[^ Q\_ ?NM
/=?A^ _ E 8 X�HxfOQ\cO��Q\@SMPb�r,Q\Z�h,H£��Q\Z[FYRjMPG Q4RV?AZ[Z MPQ\����Q\fP?NMP� fOQdMPF � fOFYr£b[_ Q�� F,f-b[n,^ b�MPb[F,^�^ Q®?Af�?�� Z]?A^ Q4G
?AZC�
RV?®h=��QSM1R!Q\Q\^�MPG Q!M1R!F�Q\^ _�@®?A� c\D Tj� fOF,��Q�R4b�MPG N MPG Q\fO��F£@\F,� � Z[Q\c�b[c5� cOQ\_�MPF���F,^ b�MPF,f8MPG QVb[^�MPQ\fO^
?AZ
MPQ\����Q\fP?NMP� fOQ F���MPG QM* � 3 cOQ\Q�i�b[n D ½ 3 � 5 5�D�qVR!FWG F£F,�Kc�MPfP?Ab[^¡n�?A� n,Q\c�R!Q\fOQ�� cOQ\_�MPF ��Q®?AcO� fOQ MPG Q
fP?A_ b]?AZgQ��.�
?A^ cOb[F,^WF���MPG Q�MP� ��Q�?NM4MPG Q ?)�.b]?AZg��b[_ � Z]?A^ QAD
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�1^KMPG b[c���F£_ Q\ZmH�MPG Q�cOF,Z[b[_KQ��.� Z[F,cOb�r,Q _ Q\@\F,����F,cOQ\c�r,F,Z[� ��QSMPfOb[@®?AZ[Z�hW?Ac�b�M�b[c�G Q®?NMPQ\_¡MPF n,Q\^ Q\fP?NMPQ
� fOF£_ � @SMdn�?AcOQ\cL3 cOQ\Q�i�b[n D � 3{?�5 5�D qdG Q\cOQ�fOQ®?A@SMPb[F,^ cd?A@\@\Q\Z[Q\fP?NMPQ�MPF7?=��F,b[^�Md?NMVR4G b[@CG MPG Q�* ��b[n,^ b�MPQ\c
?A^ _ � � fO^ c\D-T � � fO^�� fOF,^�M!MPG Q\^ ��FYr,Q\cV?AcV?=cOG Q\QSM4?®RV?®hA� fOF,� MPG Q�b[n,^ b�MPb[F,^7��F,b[^�M�3 cOQ\Q�i�b[n D � 3 � 5 5�D
@�?Af�MPb]?AZ[Z�h`_ Q\@\F,����F,cOQ\_D* �Lb[c8@\F,^�r,Q\f�MPQ\_=MPF4� fOF£_ � @SMPc�?Ac�MPG Q�� � fO^L� fOF,^�M�� fOF,�
?An�?NMPQ\c\D�qdG Q�� fOF£_ � @SM
n�?AcOQ\c4� fOQ\cOcO� fOb#"\Q�MPG Q�r,Q\cOcOQ\Z�?A^ _W_ fOb�r,Q�MPG Q�RV?AZ[Z�F,�.M1RV?AfO_�D

qdG Q�_ Q\@\F,����F,cOb�MPb[F,^ F�� MPG Q¡M1R!F��	��G	+1�
?AcOQ\_ Q��.� Z[F,cOb�r,Q\cWb[c ��F£_ Q\Z[Q\_ ��h'MPG fOQ\Q�+1c�MPQ\��H�� F,� f +
cO��Q\@\b[Q\c�@CG Q\��b[@®?AZ-Bxb[^ QSMPb[@\c��
?AcOQ\_pF,^�MPG Q7� � fOQ��	��G���F£_ Q\Z fOQ\��F,f�MPQ\_pb[^ $ &P0 ( D�qdG Q���Q\@CG
?A^ b[@®?AZ
��F£_ Q\Z[cD� F,f�MPG QWcOF,Z[b[_ @CG Q\��b[@®?AZd@\F,^ c�MPb�MP� Q\^�MPc ?AZ[F,^ n¡R4b�MPG�MPG QWc�MPQ\Q\Z`@\F,����F,^ Q\^�MPc�?AfOQ MC?ABAQ\^jMPF
G
?®r,Q�
xMPQ\b[^x��Q\fOn +�	�� b[^
?A^ $ &.½�( c�MPfOQ\^ nAMPG���F£_ Q\Z[c b[^oR4G b[@CG�?L��F,Z�h£^ F,��b]?AZ-Q��.� fOQ\cOcOb[F,^�b[c=� cOQ\_ � F,f
MPG QKQ�-x�
?NMPb[F,^ c F���c�MC?NMPQAD qdG Q¡n�?AcOQ\F,� c � fOF£_ � @SMPc ?AfOQLMPfOQ®?NMPQ\_ ?Ac ^ F +1c�MPfOQ\^ nAMPG)��?NMPQ\fOb]?AZ[c7R4b�MPG
n�?A����?)+1Z]?®R Q�-x�
?NMPb[F,^ c�F���c�MC?NMPQAD�qdG Q MPG Q\fO��?AZ5@\F,^ _ � @SMPb�r£b�M1h � F,f`MPG Q�* � cOF,Z[b[_KcO��Q\@\b[Q\c�b[c`MC?ABAQ\^
MPF=��Q�@\F,^ c�MC?A^�M®H£R4G Q\fOQ®?Ac!MPG Q�QSegQ\@SMPcVF���MPQ\����Q\fP?NMP� fOQ�?AfOQ`b[^ @\Z[� _ Q\_�� F,f�MPG Q�n�?AcOQ\F,� c!cO��Q\@\b[Q\c\D-qdG Q
?Ab[fVb[^ MPG Q�n�?A� c4��QSM1R!Q\Q\^LMPG QL* �)?A^ _ MPG Q�c�MPQ\Q\Z�@®?AcOQ�b[c4_ Q\cO@\fOb[��Q\_%R4b�MPGW?�n�?A����?)+1Z]?®R ��F£_ Q\ZmD
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qdG Q�MPG fOQ\Q�+1c�MPQ\��H � F,� f +1cO��Q\@\b[Q\c4fOQ®?A@SMPb[F,^%��Q\@CG
?A^ b[cO� � F,f�X�+ /7b[c

T�� H���������� �dQ��.� 3"!�#��%$'&�(�5*) h 3 ½ 5
H+� X����-,.���/,�Q��.� 3"!�#0,1$'&�(�5*)32 3 � 5
X+� �4���-5.���/5�Q��.� 3"!�#051$'&�(�5*) , i 3 & 5

R4G Q\fOQdT'?A^ _MH ?AfOQ!cOF,Z[b[_ cO��Q\@\b[Q\c\Hx?A^ _�X ?A^ _M�'?AfOQV� fOF£_ � @SM-n�?AcOQ\c\D!*`Q\fOQ6�87
b[c5MPG QV��?AcOc fOQ®?A@SMPb[F,^
fP?NMPQAH��97�b[c�MPG Q � fOQ�-x� Q\^ @ShO�{?A@SMPF,f\H.?A^ _.#67�b[c�MPG Q�?A@SMPb�rA?NMPb[F,^�Q\^ Q\fOnAhA� F,f!fOQ®?A@SMPb[F,^;:OD-T�Z[cOF4)�<4b[c�MPG Q
��?AcOc4@\F,^ @\Q\^�MPfP?NMPb[F,^ � F,f4cO��Q\@\b[Q\c =>�@?A�CB��CDE�CFLD�qdG Q ��Q\@CG
?A^ b[cO� � F,f	@�H6G�9�+ ½10PE � cOQ\c�?�cOZ[b[n,G�M
��F£_ bC;
@®?NMPb[F,^LMPF%MPG Q�?A��FYr,Q�c�MC?A^ _
?AfO_pc�MPQ\� c8G�MPG Q�cOQ\@\F,^ _oQ��.FAMPG Q\fO��b[@7fOQ®?A@SMPb[F,^�c�MPQ\�ob[c�fOQ\� Z]?A@\Q\_
��h MPG Q�� F,Z[Z[FYR4b[^ n H

H+� XIHJ?�KL�M�-,N���/,`Q��.� 3"!�#0,1$'&�(�5*) 2 3 /J5

R4G Q\fOQO?�K1H�?l@\F,^ c�MPb�MP� Q\^�MWF�� cO��Q\@\b[Q\c H�HVb[c�MPfOQ®?NMPQ\_ ?Ac b[^ Q\f�M®D �1^ $ ½1& ( H�?A^ ?AZ�MPQ\fO^
?NMPb�r,QK��F£_ Q\Z
RV?Ac�_ QSr,Q\Z[F,��Q\_�b[^LR4G b[@CGO?�K�fOQ®?A@SMPc�MPF @\F,��� Z[QSMPb[F,^�D�T�Z�MPG F,� n,G¡��FAMPG¡��F£_ Q\Z[c`@®?A^�fOQ\� fOQ\cOQ\^�M�MPG Q
?®rA?Ab[Z]?A� Z[QdQ��.� Z[F,cOb[F,^�H�MPG Q	-x� Q\c�MPb[F,^ F��P?�K�fOQ®?A@SMPb�r£b�M1h7fOQ\��?Ab[^ c\D�qdG Q�fP?NMPQ��
?AfP?A��QSMPQ\fOc�b[^7MPG Q�?A��FYr,Q
��Q\@CG
?A^ b[cO��c6� F,fVX�+ / ?A^ _7@�H6G�9�+ ½10PE ?AfOQ�?A_)IO� c�MPQ\_�MPF�; MF��^ Q�+ ��b[��Q\^ cOb[F,^
?AZ>+1qdb[��Q�+;MPF + � �.� Z[F,cOb�F,^
3 ����q G
5!��Q®?AcO� fOQ\��Q\^�MPcD$ &
�1( D�qdG Q�rA?AZ[� Q\c4?AfOQ�n,b�r,Q\^%b[^%q�?A� Z[Q\cF� �!?A^ _ �

qdG Q!MPb[��Q�+;MPF +1b[n,^ b�MPb[F,^���Q®?AcO� fOQ\��Q\^�MPc-?AfOQ!��?A_ Q!� cOb[^ n�?�c�MC?A^ _
?AfO_A����q G'?A� �
?AfP?NMP� c�b[^=R4G b[@CG
MPG Q¡F,�.MPQ\f cO� fS�{?A@\Q¡F��=? ½ D ��� @\� _ b]?A��QSMPQ\fO* ��cO� G Q\fOQ�b[c cO� _ _ Q\^ Z�h)b[^ @\fOQ®?AcOQ\_'MPF�?ocO��Q\@\bC;
Q\_
MPQ\����Q\fP?NMP� fOQAD qdG QLMPb[��QWMPFlQ��.� Z[F,cOb[F,^)b[c�MPG QWMPb[��QWQ\Z]?A� cOQ\_ � fOF,� MPG QLc�MC?Af�M F���G Q®?NMPb[^ nl� ^�MPb[Z
@\F,^';
^ Q\��Q\^�MD�{?Ab[Z[� fOQAD%qdG Q ��Q®?AcO� fOQ\_�?A^ _l@®?AZ[@\� Z]?NMPQ\_ ����q G fOQ\cO� Z�MPcL� F,f�X�+ /¡?A^ _ @�H6G�9�+ ½10PE
?AfOQWcOG FYR4^)b[^)i�b[n,c\D & ?A^ _2/ H!fOQ\cO��Q\@SMPb�r,Q\Z�h,D qdG Q ����q G:��Q®?AcO� fOQ\��Q\^�MPcA� F,f���FAMPG Q��.� Z[F,cOb�r,Q\c
b[^ @\Z[� _ Q�cP?A��� Z[Q\cL� fOF,�"MPG Q Z[FAMPc F���X�+ /¡?A^ _ @�H6G�9�+ ½10PE � cOQ\_�b[^oMPG Q�Z]?AfOn,Q\f cO@®?AZ[Q 
£qF�QG MPQ\c�MPc
$ &P& ( D5T�Z[cOF H cOG FYR4^L� F,f @�H6G�9�+ ½10PE ?AfOQ���Q®?AcO� fOQ\��Q\^�MPc<� fOF,� ?A^ Q®?AfOZ[b[Q\f�c�MP� _.h,D qdG Q���F£_ Q\Z,b[^ @\Z[� _ Q\c
@CG Q\��b[@®?AZ�fOQ®?A@SMPb[F,^l?A^ _pMPG Q\fO��?AZ-MPfP?A^ cO��F,f�M R4b�MPG F,�.M=��?NMPQ\fOb]?AZ-��FAMPb[F,^�D qdG Q���F£_ Q\Z�� fOFYr£b[_ Q\c ?
n,F£F£_�_ Q\cO@\fOb[�.MPb[F,^pF��!MPG Q���Q®?AcO� fOQ\��Q\^�MPc R4G b[@CGoQ��.G b[� b�M cOF,��Q7cO@®?NMOMPQ\f\D qdG Q���Q®?AcO� fOQ\��Q\^�MPc
� F,f
@�H6G�9�+ ½10PE ?AfOQ�R!Q\Z[Z!fOQ\� fOQ\cOQ\^�MPQ\_ ��hoMPG Q ��F£_ Q\ZmH�Q��.@\Q\�.M�� F,f MPQ\����Q\fP?NMP� fOQ\c�?A��FYr,Q ��&�N 8 X 3 cOQ\Q
i�b[n D'/J5�D

T	��MPQ\f�MPG Qd@CG Q\��b[@®?AZ.fOQ®?A@SMPb[F,^ c G
?®r,Qd� fOF,n,fOQ\cOcOQ\_�cOb[n,^ bC;
@®?A^�MPZ�h b[^�MPF�MPG Q �{?Ac�MPQ\f-fOQ\n,b[��Q!F���@\F£F,BAFAe
b[^¡R4G b[@CGo@CG
?A^ n,Q\c=?AfOQ7F£@\@\� fOfOb[^ nWF,^¡MPG Q7MPb[��Q�cO@®?AZ[Q7F���MPG Q�cOF,� ^ _pcO��Q\Q\_�H ?%c�R4b�MP@CGob[c���?A_ Q�MPF
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?o� � fO^ � fOF,^�M ��F£_ Q\Z4b[^jR4G b[@CG)fOQ®?A@SMC?A^�MPc%?AfOQL@\F,^�r,Q\f�MPQ\_ @\F,��� Z[QSMPQ\Z�h MPFl� fOF£_ � @SMPc b[^'?pcOb[^ n,Z[Q
fOQ®?A@SMPb[F,^Kc�MPQ\��D qdG Q�� � fO^ � fOF,^�M�r,Q\Z[F£@\b�M1h,H���b[c�?AcOcO� ��Q\_¡MPF ��Q7?�� fOQ\cOcO� fOQ�+1_ Q\��Q\^ _ Q\^�M�� � ^ @SMPb[F,^�H
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?AfP?A@SMPQ\fOb[c�MPb[@!F���?�cOb[��� Z[Q�G
?AfO��F,^ b[@�F,cO@\b[Z[Z]?NMPF,f\HN?A� ��Q®?Af\D�qdGx� c\H£?`MPfP?A_ Q\FAe
b[c-fOQ�-x� b[fOQ\_���QSM1R!Q\Q\^ ^x� ��Q\fOb[@®?AZ Q � @\b[Q\^ @Sh�?A^ _�?A@\@\� fP?A@Sh,D!�1^�� fP?A@SMPb[@\QAH�MPG Q4MPb[��QVc�MPQ\��cOb#"\Q4b[cQ;'�.Q\_
_ � fOb[^ n�MPG Q=cOZ[FYR G Q®?NMPb[^ n�� G
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fOQ®?A@SMPb[F,^%Bxb[^ QSMPb[@\cd_ � fOb[^ n�MPG Q�G Q®?NMPb[^ n H ?A^ _%MPfP?A^ cOb�MPb[F,^ � G
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Q � @\b[Q\^�MPZ�h¡Q��.� Z[F,fOQ\_�R4b�MPG?-x�
?A^�MPb�MC?NMPb�r,Q7� fOQ\_ b[@SMPb[F,^ c�� F,f�MPG Q7MPb[��Q=MPFWQ��.� Z[F,cOb[F,^p?A^ _?-x�
?AZ[b�MC?NMPb�r,Q
cOb[� � Z]?NMPb[F,^ c � F,f`MPG Q r,Q\cOcOQ\Z�RV?AZ[Z�Q��.�
?A^ cOb[F,^¡?Ac�_ Q\cO@\fOb[��Q\_¡��Q\Z[FYR�D�X!F,���
?AfOb[cOF,^ c`F��-��F£_ Q\Z�@®?AZ[@\�,+
Z]?NMPb[F,^ c�?An�?Ab[^ c�M�MPG Q�Q��.��Q\fOb[��Q\^�MC?AZ-fOQ\@\F,fO_ c�R4b[Z[Z ��Q7_ Q\cO@\fOb[��Q\_ob[^�MPG Q�M1R!F +1_ b[��Q\^ cOb[F,^
?AZ-?A^
?AZ�h£cOb[c
cOQ\@SMPb[F,^�D

qdG Q�c�h£c�MPQ\�"RV?Ac G Q®?NMPQ\_o� cOb[^ n%MPG Q�MPQ\����Q\fP?NMP� fOQ�� fOF�;
Z[Q�_ Q\cO@\fOb[��Q\_l?A��FYr,QM� F,f�@\F,^�MPfOF,Z MPG Q\f +
��F£@\F,� � Z[Q�^ F D ½ F�� i�b[n D ½ 3 � 5�D-qdG Q�Q��.� Z[F,cOb�r,Q�Q��.�
?A^ _ c`fP?A_ b]?AZ[Z�h�b[^�MPF MPG Q�n�?A��H _ Q\@\F,����F,cOQ\c\H�?A^ _

½1&



b[n,^ b�MPQ\c!^ Q®?Af!MPG Q�c�h£����QSMPf�h ?)�.b[c\D-qdG Q�b[n,^ b�MPb[F,^7MPQ\����Q\fP?NMP� fOQ��
?AcOQ\_%F,^�MPG Q�@\F,^�MPfOF,Zgq`X)^ F D � F��
i�b[n D � 3{?�5db[c�@®?AZ[@\� Z]?NMPQ\_WMPF ��Q ½1R / 8 X � F,f�X�+ / ?A^ _ ½1RP& 8 X � F,f�@�H6G�9�+ ½10PE 3 cOQ\Q q�?A� Z[Q ���S5�D�qdG Q
���p��Q\cOGKR4b�MPG ½�� "\F,^ Q\c�b[^WMPG Q�fP?A_ b]?AZ�_ b[fOQ\@SMPb[F,^LRV?Ac�� cOQ\_ � F,f`MPG Q @®?AZ[@\� Z]?NMPb[F,^ c\D�JWF,fOQ fOQ ;
^ Q\_
��Q\cOG Q\c�n�?®r,Q MPG Q7cP?A��Q Q��.� Z[F,cOb[F,^KMPQ\����Q\fP?NMP� fOQ\c�MPF R4b�MPG b[^ ½ 8 X�D=qdG Q ½ � fOQ\cO� Z�M�� F,f�X�+ / @\F,��+
�
?AfOQ\c!�{?®r,F,fP?A� Z[Q!R4b�MPG�MPG Qd��Q®?AcO� fOQ\_ 
£qF�QG rA?AZ[� QdF�� ½1RP8 8 X�H�� �.M-MPG Q\fOQ4b[c-?�cOb[n,^ bC;
@®?A^�M�_ b�egQ\fOQ\^ @\Q
��QSM1R!Q\Q\^LMPG Q ½ � rA?AZ[� Q�F�� ½1RP& 8 X � F,fF@�H6G�9�+ ½10PE ?A^ _%MPG Q���Q®?AcO� fOQ\_ 
£qF�QG rA?AZ[� Q�F�� ½)N)� 8 X�D

T	��MPQ\f�MPG Q�b[n,^ b�MPb[F,^�H®MPG Q�� � fO^�� fOF,^�M ?A_.rA?A^ @\Q\c�F,�.M1RV?AfO_=b[^�MPF`MPG Q�fOQ\Z]?NMPb�r,Q\Z�h�@\F,Z[_ cOF,Z[b[_ Q��.� Z[F,cOb�r,QAD
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