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6;jHgÅ,k;XPjsÅ�\Zjg\XÅ
\;gFÅj\ÅHr;YPZHÅjOHÅFPpHghPjsÅ\MÅCHZjOPDÅDs;Z\C;DjHgP;XÅ
Y;jhÅPZÅ \gjOHgZÅ�;XPM\gZP;ZÅgPpHghžÅ6HÅD\XXHDjHFÅNg;CÅh;YdXHhÅ\MÅCHZjOPDÅ
Ds;Z\C;DjHgP;XÅY;jhÅ;jÅZPZHjHHZÅh;YdXPZNÅhPjHhÅ;Dg\hhÅhPrÅgPpHghžÅ6HÅD\Yd;gHFÅjOHÅ
YPDg\hD\ds´C;hHFÅj;r\Z\YPDÅPFHZjPMPD;jP\ZhÅj\ÅjOHÅ
 �´C;hHFÅhdHDPHhÅPFHZjPjPHhÅPZÅ
jOHhHÅh;YdXHhžÅ/OHÅ
 �´C;hHFÅPFHZjPMPD;jP\ZÅgHpH;XHFÅ;ÅNgH;jHgÅZkYCHgÅ\MÅFPhjPZDjÅ
j\rPZ´dg\FkDPZNÅDs;Z\C;DjHgP;ÅD\Yd;gHFÅj\Åjg;FPjP\Z;XÅj;r\Z\YPDÅPFHZjPMPD;jP\ZžÅ
.PjHhÅqPjOÅjOHÅNgH;jHhjÅgHX;jPpHÅ;CkZF;ZDHÅ\MÅdkj;jPpHÅj\rPZ´dg\FkDPZNÅNHZHg;Å;Xh\Å
NHZHg;XXsÅO;FÅjOHÅNgH;jHhjÅFPpHghPjsÅ\MÅDs;Z\j\rPZhÅdgHhHZjÅD\ZDkggHZjXsÅ;XjO\kNOÅ
Z\jÅ;XXÅhPjHhÅqOHgHÅj\rPZ´dg\FkDPZNÅNHZHg;ÅqHgHÅFHjHDjHFÅ;Xh\ÅO;FÅj\rPZhÅdgHhHZjžÅ

�[<OIÊ<D^rI¦ÊÊ"\IÊ^NÊ}ƒÊ�^jÊ�\OIZIj¾<iI<ÊZ<YIjÊj<[fZIGÊDuÊ.

6-*Ê

iIjI<iEPIijÊN^iÊlPIÊEP<i<ElIiQx<lQ^\Ê^NÊEu<\^D<ElIiQ<Ê<\GÊ

Eu<\^l^tQ\ÊZIrIZjÊQ\ÊlPIÊsIIYjÊ<i^m\GÊlPIÊ�<D^iÊ�<uÊP^ZQG<u¬

"kgÅhHD\ZFÅD;hHÅhjkFsŸÅD\ZFkDjHFÅPZÅd;gjZHghOPdÅqPjOÅjOHÅ�\hÅ�ZNHXHhÅ-HNP\Z;XÅ6;jHgÅ,k;XPjsÅ�\Zjg\XÅ

\;gFŸÅM\DkhHFÅ\ZÅdX;ZWj\ZPDÅX;WHÅDs;Z\C;DjHgP;ÅPZÅ.\kjOHgZÅ�;XPM\gZP;žÅ.;YdXHhÅqHgHÅD\XXHDjHFÅMg\YÅ
hHpHZjHHZÅFPMMHgHZjÅX;WHhÅhd;ZZPZNÅhY;XXÅX;WHhÅPZÅkgC;ZÅX\D;jP\ZhÅj\ÅX;gNHÅX;WHhÅPZÅgkg;XÅ;gH;hžÅ
PpHghHÅ
Ds;Z\C;DjHgP;XÅD\YYkZPjPHhÅqHgHÅ\ChHgpHFÅ;Dg\hhÅX;WHhÅ;ZFÅj\rPZ´dg\FkDPZNÅNHZHg;ÅqHgHÅ\ChHgpHFÅPZÅ;XXÅ
CkjÅ\ZHÅ\MÅjOHÅX;WHhžÅ�s;Z\j\rPZhÅqHgHÅFHjHDjHFÅPZÅO;XMÅ\MÅjOHÅX;WHhÅqOHgHÅdkj;jPpHÅj\rPZ´dg\FkDPZNÅNHZHg;Å
qHgHÅ\ChHgpHFž
Å
"pHg;XXŸÅC\jOÅD;hHÅhjkFPHhÅgHpH;XHFÅC\jOÅO;CPj;jhÅO\hjHFÅkZHrdHDjHFÅDs;Z\C;DjHgP;XÅCP\FPpHghPjsŸÅPZDXkFPZNÅ
Y;ZsÅZ\pHXÅj;r;žÅ
\jOÅhjkFPHhÅ;Xh\ÅFHY\Zhjg;jHFÅjO;jÅjOHÅdgHhHZDHÅ\MÅDs;Z\j\rPZ´dg\FkDPZNÅhdHDPHhÅPhÅZ\jÅ
;Xq;shÅPZFPD;jPpHÅjO;jÅj\rPZhÅ;gHÅdgHhHZjÅCkjÅO;pPZNÅ;ÅD;j;X\NÅ\MÅj\rPNHZPDÅhdHDPHhÅOHXdhÅPZM\gYÅMkjkgHÅ
Y\ZPj\gPZNÅ;ZFÅ;XX\qhÅY;Z;NHghÅj\ÅhdHDPMPD;XXsÅj;gNHjÅj\rPZhÅdg\FkDHFÅCsÅgHhPFHZjÅj;r;žÅ
sÅD\kdXPZNÅ
 �´
C;hHFÅPFHZjPMPD;jP\ZÅ\MÅDs;Z\C;DjHgP;ÅqPjOÅjOHÅ;FFPjP\Z;XÅDO;g;DjHgPv;jP\ZÅ\MÅDs;Z\j\rPZhÅ;ZFÅHZpPg\ZYHZj;XÅ
D\ZFPjP\ZhŸÅqHÅFHY\Zhjg;jHFÅ;Ådg\YPhPZNÅ;ddg\;DOÅM\gÅPFHZjPMsPZNÅjOHÅWHsÅFgPpHghÅ\MÅj\rPDÅCX\\YÅHpHZjhÅ;ZFÅ
dg\pPFPZNÅ;ZÅPYdg\pHFÅkZFHghj;ZFPZNÅ\MÅDs;Z\C;DjHgP;ÅHD\X\NsžÅ

�[<OIÊ�D^rI¦Ê.<[fZIjÊN^iÊ� �Ê<\<ZujQjÊ<iIÊE^ZZIElIGÊrQ<ÊNQZli<lQ^\ÊlPi^mOPÊ<ÊjlIiQZIÊNQZlIiÊP^mjQ\O§ÊE^\EI\li<lQ\OÊlPIÊEu<\^D<ElIiQ<ZÊEIZZjÊ^\ÊlPIÊNQZlIiÊf<fIi¬Ê/PIÊNQZlIijÊ

E<\ÊlPI\ÊDIÊfiIjIirIGÊmjQ\OÊ<ÊjfIEQ<ZQxIGÊDmNNIiÊ^iÊDuÊNiIIxQ\OÊN^iÊG^s\jliI<[ÊItli<ElQ^\Ê<\GÊ<\<ZujQj¬

/PIÊ.^mlPIi\Ê
<ZQN^i\Q<Ê
^<jl<ZÊ6<lIiÊ-IjI<iEPÊ*i^XIElÊº.

6-*»ÊQjÊ<\Ê<hm<lQEÊjEQI\EIjÊiIjI<iEPÊQ\jlQlmlIÊlP<lÊs^iYjÊl^ÊQ[fi^rIÊ[<\<OI[I\lÊ^NÊ<hm<lQEÊ

jujlI[jÊQ\Ê.^mlPIi\Ê
<ZQN^i\Q<Ê<\GÊDIu^\G¬Ê�jÊ<\Ê-IjI<iEPÊ<\GÊ�IrIZ^f[I\lÊ<OI\Eu§Ê.

6-*ÈjÊiIfml<lQ^\ÊQjÊDmQZlÊ^\ÊE^\GmElQ\OÊiIjI<iEPÊ<\GÊ

li<\jZ<lQ\OÊlPQjÊjEQI\EIÊQ\l^Ê<ElQ^\<DZIÊOmQG<\EIÊ<\GÊiIE^[[I\G<lQ^\jÊlP<lÊQ\N^i[Ê[<\<OI[I\lÊGIEQjQ^\¾[<YQ\OÊ<\GÊf^ZQEuÊGIrIZ^f[I\l¬ÊÊ�rIiuÊuI<iÊ<lÊ

lPIÊ<\\m<ZÊ
�	6Ê²Ê
<Z¾.�.Ê[IIlQ\Oj§ÊÊjl<NNÊjEQI\lQjljÊNi^[Ê.

6-*Ê<Zs<ujÊ[<YIÊ<Êjli^\OÊjP^sQ\O§ÊGI[^\jli<lQ\OÊlPIÊEmiiI\lÊiIjI<iEPÊ<\GÊ[<\<OI[I\lÊ

l^^ZjÊDIQ\OÊGIrIZ^fIGÊ^iÊlIjlIGÊ<lÊ.

6-*ÊÊN^iÊZ^E<Z§Êjl<lIÊ<\GÊliQD<ZÊ<OI\EQIj§Ê^iO<\Qx<lQ^\jÊ<\GÊlPIQiÊf<il\Iij¬Ê



6HYHUDO�UHJLRQDO�DQG�VWDWHZLGH�VWXGLHV�LQYHVWLJDWH�WKH�
FKDOOHQJHV�RI�SURWHFWLQJ�DTXDWLF�OLIH�LQ�PRGLILHG�FKDQQHOV�

�*�M�K�Y�V�I���������%�R���I�E�V�X�L�I�R���I�R�K�M�R�I�I�V�I�H���G�L�E�R�R�I�P���M�R���X�L�I��
�'�I�R�X�V�E�P���:�E�P�P�I�]�����T�V�M�Q�E�V�M�P�]���Y�W�I�H���X�S���Q�S�Z�I���[�E�X�I�V���J�S�V��
�E�K�V�M�G�Y�P�X�Y�V�E�P���W�Y�T�T�P�]��

:ULWWHQ�E\���5DSKDHO�0D]RU��6&&:53��

�*�S�V���Q�S�V�I���M�R�J�S�V�Q�E�X�M�S�R�����T�P�I�E�W�I���G�S�R�X�E�G�X���V�E�T�L�E�P�Q�$�W�G�G�[�V�T���S�V�K��

�3�R�I���S�J���X�L�I���Q�E�N�S�V���W�X�V�I�R�K�X�L�W���S�J���F�M�S�E�W�W�I�W�W�Q�I�R�X�–�M�X�W���E�F�M�P�M�X�]���X�S���V�I�J�P�I�G�X���X�L�I���M�Q�T�E�G�X�W���S�J���Q�Y�P�X�M�T�P�I���W�X�V�I�W�W�S�V�W���M�R�X�S���E�R���M�R�X�I�K�V�E�X�M�Z�I���Q�I�E�W�Y�V�I���S�J���[�E�X�I�V�F�S�H�]��
�L�I�E�P�X�L�–�E�P�W�S���G�V�I�E�X�I�W���G�S�Q�T�P�M�G�E�X�M�S�R�W���J�S�V���M�X�W���Y�W�I���M�R���Q�S�H�M�J�M�I�H���G�L�E�R�R�I�P�W�����-�R���I�R�K�M�R�I�I�V�I�H���G�L�E�R�R�I�P�W���E�R�H���S�X�L�I�V���L�I�E�Z�M�P�]���Q�S�H�M�J�M�I�H���W�X�V�I�E�Q�W�����X�L�I���M�Q�T�E�G�X�W��
�S�J���H�M�V�I�G�X���L�E�F�M�X�E�X���E�P�X�I�V�E�X�M�S�R���G�E�R���F�I���W�S���I�\�X�I�R�W�M�Z�I���X�L�E�X���X�L�I�]���S�Z�I�V�[�L�I�P�Q���X�L�I���E�F�M�P�M�X�]���S�J���F�M�S�E�W�W�I�W�W�Q�I�R�X���X�S�S�P�W�����W�Y�G�L���E�W���X�L�I���'�E�P�M�J�S�V�R�M�E���7�X�V�I�E�Q��
�'�S�R�H�M�X�M�S�R���-�R�H�I�\�����S�V���'�7�'�-�
���X�S���V�I�J�P�I�G�X���M�Q�T�V�S�Z�I�Q�I�R�X�W���M�R���[�E�X�I�V���U�Y�E�P�M�X�]���S�V���S�X�L�I�V���Q�E�R�E�K�I�Q�I�R�X���E�G�X�M�S�R�W�����8�L�Y�W�����Q�E�R�E�K�I�V�W���R�I�I�H���X�S���Y�R�H�I�V�W�X�E�R�H���L�S�[��
�G�L�E�R�R�I�P���Q�S�H�M�J�M�G�E�X�M�S�R���E�J�J�I�G�X�W���F�M�S�M�R�X�I�K�V�M�X�]���M�R���S�V�H�I�V���X�S���W�I�X���M�R�X�I�V�M�Q���X�E�V�K�I�X�W���S�V���M�H�I�R�X�M�J�]���W�X�V�E�X�I�K�M�I�W���J�S�V���M�Q�T�V�S�Z�M�R�K���G�S�R�H�M�X�M�S�R�W��
��
�8�S���E�H�H�V�I�W�W���X�L�I�W�I���R�I�I�H�W�����X�L�I���7�X�S�V�Q�[�E�X�I�V���1�S�R�M�X�S�V�M�R�K���'�S�E�P�M�X�M�S�R�����7�1�'�
���S�J���7�S�Y�X�L�I�V�R���'�E�P�M�J�S�V�R�M�E�����E�R�H���X�L�I���&�E�]���%�V�I�E���6�I�K�M�S�R�E�P���;�E�X�I�V���5�Y�E�P�M�X�]���'�S�R�X�V�S�P��
�&�S�E�V�H���L�E�Z�I���G�S�Q�T�P�I�X�I�H���E���R�Y�Q�F�I�V���S�J���W�X�Y�H�M�I�W���X�S���M�H�I�R�X�M�J�]���G�P�E�W�W�I�W���S�J���Q�S�H�M�J�M�I�H���G�L�E�R�R�I�P�W���M�R���V�I�K�M�S�R�W���S�J���X�L�I���W�X�E�X�I�����8�L�I�W�I���W�X�Y�H�M�I�W�����P�I�H���F�]���X�L�I���7�S�Y�X�L�I�V�R��
�'�E�P�M�J�S�V�R�M�E���'�S�E�W�X�E�P���;�E�X�I�V���6�I�W�I�E�V�G�L���4�V�S�N�I�G�X�����7�'�'�;�6�4�
���E�R�H���X�L�I���7�E�R���*�V�E�R�G�M�W�G�S���)�W�X�Y�E�V�]���-�R�W�X�M�X�Y�X�I�����7�*�)�-�
���I�Z�E�P�Y�E�X�I�H���V�E�R�K�I�W���S�J���'�7�'�-���W�G�S�V�I�W���M�R��
�G�P�E�W�W�I�W���S�J���Q�S�H�M�J�M�I�H���G�L�E�R�R�I�P�W���H�I�J�M�R�I�H���F�]���F�I�H���E�R�H���F�E�R�O���Q�E�X�I�V�M�E�P�����8�L�I���X�[�S���V�I�K�M�S�R�W���Y�W�I�H���H�M�J�J�I�V�I�R�X���E�T�T�V�S�E�G�L�I�W�–�X�L�I���7�S�Y�X�L�I�V�R���'�E�P�M�J�S�V�R�M�E���W�X�Y�H�M�I�W��
�G�P�E�W�W�M�J�M�I�H���W�X�V�I�E�Q�W���F�E�W�I�H���S�R���H�M�V�I�G�X���S�F�W�I�V�Z�E�X�M�S�R�W���S�J���G�L�E�R�R�I�P���J�S�V�Q�����1�E�^�S�V���������������8�E�R�M�K�Y�G�L�M���5�Y�E�R���I�X���E�P�������������
�����[�L�I�V�I�E�W���X�L�I���&�E�]���%�V�I�E���W�X�Y�H�]��
�I�W�X�M�Q�E�X�I�H���G�P�E�W�W�I�W���M�R�J�I�V�V�I�H���J�V�S�Q���K�I�S�W�T�E�X�M�E�P���M�R�J�S�V�Q�E�X�M�S�R���E�F�S�Y�X���W�X�S�V�Q�[�E�X�I�V���M�R�J�V�E�W�X�V�Y�G�X�Y�V�I�����(�Y�W�X�I�V�L�S�J�J���I�X���E�P�������������
�����,�S�[�I�Z�I�V�����F�S�X�L���E�T�T�V�S�E�G�L�I�W��
�V�I�W�Y�P�X�I�H���M�R���W�M�Q�M�P�E�V���G�S�R�G�P�Y�W�M�S�R�W���E�F�S�Y�X���G�S�R�W�X�V�E�M�R�X�W���S�R���F�M�S�M�R�X�I�K�V�M�X�]���M�R���Q�S�H�M�J�M�I�H���G�L�E�R�R�I�P�W��
��
�8�L�I�W�I���W�X�Y�H�M�I�W���J�S�Y�R�H���X�L�E�X���L�E�V�H�I�R�I�H���G�L�E�R�R�I�P�W���[�I�V�I���E�W�W�S�G�M�E�X�I�H���[�M�X�L���E���H�M�W�X�M�R�G�X�M�Z�I�P�]���P�S�[�I�V���V�E�R�K�I���S�J���'�7�'�-���W�G�S�V�I�W���X�L�E�R���R�E�X�Y�V�E�P���G�L�E�R�R�I�P�W�����-�R���F�S�X�L��
�V�I�K�M�S�R�W�����W�S�J�X���F�S�X�X�S�Q���G�L�E�R�R�I�P�W���X�]�T�M�G�E�P�P�]���W�G�S�V�I�H���L�M�K�L�I�V���X�L�E�R���L�E�V�H���F�S�X�X�S�Q���G�L�E�R�R�I�P�W�����E�P�X�L�S�Y�K�L���Z�E�V�M�E�F�M�P�M�X�]���M�R���X�L�M�W���G�P�E�W�W���[�E�W���Z�I�V�]���L�M�K�L�����7�M�Q�M�P�E�V�P�]����
�W�X�Y�H�M�I�W���M�R���F�S�X�L���V�I�K�M�S�R�W���W�L�S�[�I�H���X�L�E�X���L�E�V�H�I�R�I�H���G�L�E�R�R�I�P�W���M�R���S�V���G�P�S�W�I���X�S���Y�R�H�I�Z�I�P�S�T�I�H���W�I�X�X�M�R�K�W���X�]�T�M�G�E�P�P�]���L�E�H���L�M�K�L�I�V���W�G�S�V�I�W���X�L�E�R���L�E�V�H�I�R�I�H��
�G�L�E�R�R�I�P�W���M�R���Y�V�F�E�R���W�I�X�X�M�R�K�W�����8�L�I���7�S�Y�X�L�I�V�R���'�E�P�M�J�S�V�R�M�E���W�L�S�[�I�H���X�L�E�X���X�L�I�V�I���[�E�W���E���Q�Y�X�I�H���V�I�W�T�S�R�W�I���X�S���[�E�X�I�V���U�Y�E�P�M�X�]���Q�I�E�W�Y�V�I�Q�I�R�X�W�����E�R�H���X�L�I���&�E�]��
�%�V�I�E���W�X�Y�H�]���W�L�S�[�I�H���X�L�E�X���X�L�I���M�R�J�P�Y�I�R�G�I���S�J���G�L�E�R�R�I�P���Q�E�M�R�X�I�R�E�R�G�I���H�M�H���R�S�X���I�\�T�P�E�M�R���Z�E�V�M�E�F�M�P�M�X�]���M�R���M�R�H�I�\���W�G�S�V�I�W���M�R���W�S�J�X�����S�V���L�E�V�H���F�S�X�X�S�Q���G�L�E�R�R�I�P�W��
�7�I�Z�I�V�E�P���R�I�[���E�R�H���S�R�K�S�M�R�K���W�X�Y�H�M�I�W���P�I�H���F�]���X�L�I���7�X�E�X�I���;�E�X�I�V�F�S�E�V�H�����X�L�I���7�1�'�����E�R�H���X�L�I���'�I�R�X�V�E�P���:�E�P�P�I�]���6�I�K�M�S�R�E�P���;�E�X�I�V���5�Y�E�P�M�X�]���'�S�R�X�V�S�P���&�S�E�V�H�����T�M�G�O���Y�T��
�[�L�I�V�I���X�L�I�W�I���W�X�Y�H�M�I�W���P�I�J�X���S�J�J�����8�L�I�W�I���W�X�Y�H�M�I�W���[�M�P�P���V�I�W�Y�P�X���M�R���E���W�X�E�X�I�[�M�H�I���G�P�E�W�W�M�J�M�G�E�X�M�S�R���W�]�W�X�I�Q���J�S�V���Q�S�H�M�J�M�I�H���G�L�E�R�R�I�P�W���F�E�W�I�H���S�R���F�I�H���E�R�H���F�E�R�O��
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