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MmbbP[Pa^]� Nm]UPQa� nNSOQ� oPan� bSN`� ZPON]pU� bOP_q]

U]\]PN^�PU�N^a�Nb�]qa�aUUa^]P\O�[N^QP]PN^U�Nb�]qa�U\ba�\^Q

[N`bNS]\rOa�\PS[S\b]�ZPON]P^_%�P^[OmQP^_�\�qaOP[NZ]aS�

sNSPtN^]\O�\^Q�oaS]P[\O�ONNT�mZ�\^_OaU�bSN`�]qa�r\UP[

QPSa[]PN^\O�ZNP^]�9�adZOP[P]�^m`aSP[\O�o\OmaU�\Sa�UZa[PbPaQ

ru� Sa_mO\]NSu� QN[m`a^]U%� \^Q� ru� v:w��2� :oP\]PN^

Sa_mO\]PN^U� P^� Z\S]P[mO\S�� xqa� oPanP^_� bPaOQ� .ev7� PU

mUm\OOu�SaZSaUa^]aQ�bNS�[O\SP]u�P^�]qa�bNS`�Nb�[q\S]� β F

F v.α 7%�ZON]]aQ�P^�Sa[]\^_mO\S�[NNSQP^\]a�UuU]a`%�nqaSa

β � \^Q� α � \Sa� SaUZa[]PoaOu� oaS]P[\O� \^Q�qNSPtN^]\O�ev

\^_OaU�� yZa^P^_U� Nm]OP^aU� ZSaUa^]aQ� P^� Sa[]\^_mO\S

[NNSQP^\]a�UuU]a`�UqNmOQ�[ONUaOu�[N`ZOu�nP]q�^NS`\]Poa

[q\S]�

9N^oa^]PN^\O� oPan�\UUaUU`a^]�`a]qNQU%� P^[OmQP^_

`a\UmSP^_�N^aU�.P^�UP]m�\^Q�oPS]m\O�nP]q��8�`NQaO7%�\Sa

[N^UPQaS\rOu�O\rNS�[N^Um`P^_%�\U�]qau�SazmPSa�\�ON]�Nb

`a\UmSaQ�SaUmO]U�`\^m\O�ZSN[aUUP^_��faUPQaU%�nP]q�]qa

P^Zm]�Q\]\�\O]aS\]PN^�.Um[q�\U�r\UP[�QPSa[]PN^\O�ZNP^]�9

ZNUP]PN^7�\OO�`a\UmSa`a^]U�`mU]�ra�SaZa\]aQ�

xqa� ZSaoPNmU� abbNS]� Nb� ]qPU� ZSNrOa`� UNOm]PN^

\m]N`\]PN^�ru�`a\^U�Nb��8�9:8�MNOPQ�RNSTU�UuU]a`

SaUmO]aQ�P^�Um[[aUUbmO�_S\ZqP[�UNOm]PN^�Nb�ev�ZON]]P^_�P^

ZNO\S� [NNSQP^\]aU��sNnaoaS%� _aN`a]Su� [N^oaSUPN^� ]N

Sa[]\^_mO\S� [NNSQP^\]a� UuU]a`�nP]q� ]qa�9:8� UuU]a`

b\POaQ��xN� ]q\]� a^Q%� \^�\O_NSP]q`�a`ZONuP^_� UZa[P\OOu

QaUP_^aQ�UNb]n\Sa�n\U�P`ZOa`a^]aQ��Y]�OaQ�]N�]qa�QaUPSaQ

SaUmO]��;aoaS]qaOaUU%� ]qa� [N`ZOadP]u�Nb� Um[q� UNOm]PN^

`\TaU�]qPU�]a[q^Pzma�P`ZOa`a^]\]PN^�zmP]a�\�ZSNrOa`�

xqa�Nr{a[]Poa�Nb�]qa�abbNS]�ZSaUa^]aQ�P^�]qa�Z\ZaS�n\U

]qa�Nm]UPQa�nNSOQ�oPan�ev�ZON]]P^_�_S\ZqP[� ]a[q^Pzma

nP]q� N^Ou� r\UP[� �8� 9:8� UuU]a`� \o\PO\rOa� P^� ]qa

9N`Z\^u�

xqa� `NU]� [q\OOa^_P^_� ]\UT� nqPOa� ]qPU� ]a[q^Pzma

QaoaONZP^_� n\U� _aN`a]Su� [N^oaS]PN^� bSN`� ZNO\S� ]N

Sa[]\^_mO\S� [NNSQP^\]aU��xqPU� ZSNrOa`�n\U� UNOoaQ� P^

9:8�;<� =�>� ru� Um[[aUUPoa� ZSN{a[]PN^U� N^� \mdPO\Su

oaS]P[\O� \^Q� qNSPtN^]\O� [uOP^QaSU� nP]q� UmrUazma^]

m^bNOQP^_�Nb�]qaUa�ZSN{a[]PN^U�N^�ZO\^a��:U�\�SaUmO]%�na

9@ABA9CD�E@FGD�GHDI@JK�LGAFJ�M@KL�BN9AD@OP�DKBNO@QHK

PRSTUV�W"XY"

Q#��#R�)%!��#@"%&�@!��"����%S��'"%&�Q-T-�Q�T�

4567��U�&�)�����"&-��V#��!��#��Q#��#R�&%(�#���79::;:��WA����

%=���!>��(%!$�(?��=)%!��#@"%&-&A

q\oa� Nr]\P^aQ� \� bPaOQ� Nb� oPUPN^� ZON]� P^� Sa[]\^_mO\S

[NNSQP^\]aU��:OO�[N^U]Sm[]PN^U�\Sa�bmOOu�\UUN[P\]Poa��RP]q

P^Zm]� Q\]\� \O]aS\]PN^%� ]qa� _aN`a]Su� SaUq\ZaU

\m]N`\]P[\OOu�

Ra�`\^\_aQ�]N�UNOoa�]qa�ZSNrOa`�Nb�^NS`\]Poa�bPaOQ

Nb� oPUPN^� rNm^Q\SPaU� N^� ]qa� [San� [\rP^Up� UmSb\[a

Qa]aS`P^\]PN^%�r\UaQ�N^�SaoaSUa�ZSN{a[]PN^�[N`rP^\]PN^U

ev�^NS`\]Poa�bPaOQ�Nb�oPUPN^�rNm^Q\SPaU�[N^oNOm]PN^U�P^

Sa[]\^_mO\S�[NNSQP^\]a�UuU]a`�

ZR[\]=^;_�bPaOQ�Nb�oPUPN^�ZON]%�r\UP[�oPanP^_�ZNP^]%

_S\ZqP[\O�ZON]]P^_�`a]qNQ%��8�9:8�UuU]a`�

AR`R=Ra?R;

C� X��#!%"����$%&"#!%"�-�Q%"#S��#"�%�Y��# Z#&���Z�Y� ���-�[XV

7� ::999=\7� .saOP[NZ]aSU� \^Q� XO\^aU�� |a]qNQU� Nb

oPUPrPOP]u� bSN`�]qa�[N[TZP]�ao\Om\]PN^��M]\]a�M]\^Q\S]�C

44555�=C7%�|NU[Nn%�M]\^Q\S]u%�C2=�%�C��Z�

�� W%Y#�%�S�"%!]���� "��&YA!��&�^X=4_=4X-�`��"#Y&�!�%�T^

"&���@#&"�#��Y�"%(#&��-�^X�4_-;;a�.:QoPUNSu�[PS[mO\S�:9�

�2��9��wN]\Su�nP^_� \PS[S\b]� Nb� ]S\^UZNS]� [\]a_NSu��:9

�2�33�7%�|NU[Nn%��4C�%�CC55�Z�

�� :S]\`N^No�f�}�%�|NPtuTq�c�Y��`%�"��Y�Q#�Y#$�Y#(#

�$��"��#��#(#����"�"A"����442%�oNO��C1%�^N��1%�ZZ��C1��=�

5� M]mZ\TNo\� ~�X�%� MuSNo\]TN� e�~�%� f\Omao\� y�x�

b�"��Y!#@%S��)%�Y����@&�$#�)��Y�@#��$��"��#��#��%&(#�#��Y%

�� %Y#!#(��� .:oP\]PN^� aS_N^N`P[U� \^Q� a[NON_u

c^[u[ONZaQP[�s\^QrNNT7%�|NU[Nn%� YX�w:;%� C223%

>C� Z�

>� �P^[qa^TN� e�X�%� |m^PZNo� e�|�� [��#$�� %&(#�#��Y�

.cS_N^N`P[U�r\UP[U7%�|NU[Nn%�|~�%�C232%��C1�Z�
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