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eVS`S�bVS`S�Wa�O�\SSR�b]�WZZcab`ObS�bVS�W\Q`S[S\bOZ�Q]\b`WPcbW]\a�]T�^O`ba�b]�

O�eV]ZS��7\�bVWa�W\abO\QS��bVSg�^`]dWRS�O�aW[^ZS�O\R�SZSUO\b�eOg�b]�WZZcab`ObS�

U`SS\V]caS�UOa��565��S[WaaW]\�`SRcQbW]\a�T`][�RSaWU\�abO\RO`Ra��`Sb`]¿b�

bSQV\]Z]UWSa��O\R�]^S`ObW]\OZ�[SOac`Sa�bVOb�W[^`]dS�aVW^�S\S`Ug�ST¿QWS\Qg�

`SZObWdS�b]�bVSW`�Q]aba�

BVS�¿`ab�US\S`ObW]\�]T�;/1�Qc`dSa�T]`�[O`W\S�565�`SRcQbW]\a�STTSQbWdSZg�

abW[cZObSR�RWaQcaaW]\a�OP]cb�[SOac`Sa�O\R�abO\RO`Ra�Pcb�ZOQYSR�RSbOWZ��

2SdSZ]^[S\b�]T�[]`S�bOWZ]`SR�^]ZWQWSa�T]`�bVS�W\Rcab`g�`S_cW`Sa�;/1�dOZcSa�

eWbV�U`SObS`�`Sa]ZcbW]\��a]�bVOb�bVSg�O`S�[]`S�O^^ZWQOPZS�b]�a^SQW¿Q�aVW^�

bg^Sa�W\�bVS�Q]\bSfb�]T�Tcbc`S�b`S\Ra��AcQV�^]ZWQWSa�O`S�Q`WbWQOZ�b]�Q`SOb�

W\U�O^^`]^`WObS�W\QS\bWdSa�O\R�[O`YSb�aWU\OZa�W\�O�RWdS`aS�O\R�Q][^SbWbWdS�

W\Rcab`g��>]ZWQWSa�POaSR�]\�[]`S�US\S`OZ��Z]e�`Sa]ZcbW]\�RObO�O`S�[]`S�ZWYSZg�

b]�ZSOR�b]�c\W\bS\RSR�W\S_cWbWSa�O\R�^]]`Zg�[ObQVSR�W\QS\bWdSa��

B]�W[^`]dS�bVS�^`SQWaW]\�]T�[O`W\S�;/1�dOZcSa��O\R�a^SQW¿QOZZg�b]�ac^^]`b�

^]ZWQWSa�W\�RSdSZ]^[S\b�Ob�bVS�7\bS`\ObW]\OZ�;O`WbW[S�=`UO\WhObW]\��7;=���

bVS�711B�O\R�Wba�^O`b\S`a�e]`YSR�eWbV�bVS�A]QWSbg�]T�<OdOZ�/`QVWbSQba�O\R�

;O`W\S�3\UW\SS`a��A</;3��b]�WRS\bWTg�#��^]bS\bWOZ�aVW^�ST¿QWS\Qg�[SOac`Sa��

=T�bVSaS��]\Zg�  �VOR�acT¿QWS\b�^S`T]`[O\QS�RObO�OdOWZOPZS�b]�QOZQcZObS�bVS�

OUU`SUObSR�Q]ab�STTSQbWdS\Saa�O\R�`SRcQbW]\�^]bS\bWOZ�Oaa]QWObSR�eWbV�bVS[��

BVS�abcRg�SfO[W\SR�bVSaS�[SOac`Sa�OUOW\ab�O\�c\^`SQSRS\bSR�#!�aVW^�

bg^Sa�O\R�aWhSa�]dS`�!��gSO`a��BVS�[O`UW\OZ�Q]aba�]T�bVWa�acPaSb�]T�[SOac`Sa�

eS`S�OdS`OUSR�OQ`]aa�bVSaS�aVW^�bg^Sa�b]�^`]RcQS�O�[cQV�[]`S�`S¿\SR�WZ�

Zcab`ObW]\�]T�V]e�Pg� � ��bVS�W\Rcab`g¸a�U`]eW\U�ÀSSb�Q]cZR�`SRcQS�O\\cOZ�

1=
 
�S[WaaW]\a�Pg�"!$�[WZZW]\�[Sb`WQ�b]\a��[[b���]`�!!��]T�bVS�^`]XSQbSR�

O\\cOZ�b]bOZ��=T�bVOb�O[]c\b��!"��[[b�� $��]T�bVS�b]bOZ��Q]cZR�PS�OQVWSdSR�

T]`�O�\Sb�\SUObWdS�Q]ab�OTbS`�TcSZ�O\R�]bVS`�aOdW\Ua�O`S�OQQ]c\bSR�T] �̀

BVWa�^O^S`�Wa�O�ac[[O`g�]T�e]`Y�]`WUW\OZZg�acP[WbbSR�b]�bVS�7;=�W\�O�RS�

bOWZSR�bSQV\WQOZ�`S^]`b��4OPS �̀�EO\U��<SZWaaS\��@caaSZZ����Ab�/[O\R�� ������

0/195@=C<2�

1=
 
�S[WaaW]\a�T`][�bVS�aVW^^W\U�aSQb]`�`]aS�acPabO\bWOZZg�W\�`SQS\b�RSQORSa�

Oa�UZ]POZ�b`ORS�O\R�^`]RcQbW]\�Q]\bW\cSR�b]�Sf^O\R��0SQOcaS�aVW^a�O`S�Pg�

TO`�bVS�[]ab�S\S`Ug�ST¿QWS\b�[SO\a�]T�[]dW\U�U]]Ra��aVW^^W\U�aSQb]`�S[Wa�

aW]\a�O`S�Sf^SQbSR�b]�Q]\bW\cS�b]�U`]e�SdS\�Oa�`WaW\U�]WZ�^`WQSa�S\Qc[PS`�

U`]ebV�W\�]bVS`�b`O\a^]`bObW]\�[]RSa��

/a�bVS�C\WbSR�<ObW]\a�]`UO\WhObW]\�`Sa^]\aWPZS�T]`�`SRcQW\U�bVS�W\bS\aWbg�

]T�U`]ebV�W\�1=
 
�S[WaaW]\a�T`][�aVW^^W\U��bVS�7;=�Wa�Q]\aWRS`W\U�eVS`S�

`SRcQbW]\a�aV]cZR�Q][S�T`][��eV]�eWZZ�^Og��O\R�V]e�b]�[OYS�bVS�agabS[�Oa�

TOW`�O\R�STTSQbWdS�Oa�^]aaWPZS��/b�bVS�Q]`S�]T�[O\g�^`]^]aOZa�c\RS`�RWaQca�
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aW]\�O`S�bSQV\WQOZ��]^S`ObW]\OZ��O\R�RSaWU\�[SOac`Sa�bVOb�Q]cZR�PS�O^^ZWSR�

b]�\Se�]`�SfWabW\U�aVW^a��2S�TOQb]�abO\RO`Ra�POaSR�]\�bVSaS�[SOac`Sa�[Og�

PS�bVS�PSab�aV]`b�bS`[�[SO\a�]T�`SRcQW\U�U`SS\V]caS�UOa��565��S[WaaW]\a�

T`][�bVS�[O`WbW[S�aSQb] �̀�

BVS�7;=�^`SRWQba�bVOb�b]\\S�[WZSa�]T�U]]Ra�[]dSR�UZ]POZZg�eWZZ�W\Q`SOaS�

 ��b]�"��O\\cOZZg�PSbeSS\�\]e�O\R� �#���BVWa�acPabO\bWOZ�W\Rcab`g�U`]ebV�

b`O\aZObSa�b]�O�\SO`�b`W^ZW\U�]T�565�S[WaaW]\a�Pg� �#���7b�Wa�SabW[ObSR�bVOb�

565�S[WaaW]\a�T`][�W\bS`\ObW]\OZ�aVW^^W\U�Q]\b`WPcbS�&%��[[b�]T�1=
 
�b]�bVS�

Ob[]a^VS`S��eWbV�O\�ORRWbW]\OZ��&��[[b�Obb`WPcbOPZS�b]�R][SabWQ�O\R�W\ZO\R�

aVW^a�W\� ��%��T]`�O�b]bOZ�]T���#��[[b��/b�Qc``S\b�`ObSa�]T�W\Q`SOaS��aVW^^W\U�

aSQb]`�1=
 
�Wa�Sf^SQbSR�b]�QZW[P�b]�PSbeSS\� �#���[[b�O\R�!�$#��[[b�Pg�

 �#���/a�]T� ��%��R][SabWQ�O\R�W\bS`\ObW]\OZ�aVW^^W\U�1=
 
�S[WaaW]\a�OQ�

Q]c\bSR�T]`�!�!�^S`QS\b�]T�bVS�UZ]POZ�b]bOZ��/a�bVS�e]`ZR�SQ]\][g¸a�`SZWO\QS�

]\�bVS�UZ]POZ�b`ORS�]T�U]]Ra��[ObS`WOZa��O\R�^Sb`]ZSc[�Q]\bW\cSa�b]�`WaS��bVWa�

¿Uc`S�Wa�SabW[ObSR�b]�QZW[P�b]�PSbeSS\� �#���[[b�O\R�!�$#��[[b�Pg� �#���
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4WUc`S����>`]XSQbSR�U`]ebV�]T�1=
 
�S[WaaW]\a�T`][�aVW^^W\U

/�4��/�0��/�B��/ ��0���O\R�0 �O`S�S[WaaW]\�U`]ebV�aQS\O`W]a�POaSR�]\�UZ]POZ�
RWTTS`S\QSa�W\�^]^cZObW]\��SQ]\][g��ZO\R�caS�O\R�OU`WQcZbc`S��BVS�aWf�aQS\O`W]a�eS`S�

caSR�Pg�bVS�7;=�3f^S`b�5`]c^�b]�T]`[�aWf�U`]ebV�aQS\O`W]a�T]`�bVS�aVW^^W\U�W\Rcab`g��
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4WUc`S���aV]ea�7;=�^`]XSQbW]\a�]T�565�U`]ebV�POaSR�]\�aWf�aQS\O`W]a�

eWbV�dO`gW\U�Oaac[^bW]\a�T]`�ST¿QWS\Qg�W[^`]dS[S\ba��W\bS`\ObW]\OZ�b`ORS�

U`]ebV��O\R�52>�U`]ebV��0cVOcU�Sb�OZ�� ��'���BVSaS�SabW[ObSa�Oaac[S�

PcaW\Saa�Oa�cacOZ�eWbV�ZWbbZS�QVO\US�b]�SWbVS`�SQ]\][WQ�U`]ebV�`ObSa�]`�bVS�

Q][^]aWbW]\�O\R�OQbWdWbg�]T�bVS�e]`ZR¸a�aVW^^W\U�ÀSSb��@SUcZOb]`g�^`]^]aOZa�

PST]`S�bVS�7;=�W\� ����Q]cZR�VOdS�aWU\W¿QO\b�W[^OQb�]\�bVSaS�^`]XSQbW]\a��

SWbVS`�Pg�U`ORcOZZg�W\Q`SOaW\U�bVS�]dS`OZZ�ST¿QWS\Qg�]T�bVS�aVW^^W\U�ÀSSb�]`�

Pg�W\Q`SOaW\U�bVS�b]\\S�[WZS�Q]ab�]T�U]]Ra��0cb�b]�[SSb�O[PWbW]ca�1=
 
�

`SRcQbW]\�U]OZa��SdS\�[]`S�^`]T]c\R�QVO\USa�eWZZ�PS�\SSRSR��

/�[OX]`�^O`b�]T�bVS�a]ZcbW]\�eWZZ�PS�bOYW\U�ORdO\bOUS�]T�bVS�U`]eW\U�\c[�

PS`�]T�bSQV\]Z]UWSa�O\R�]^S`ObW]\OZ�ab`ObSUWSa�OW[SR�Ob�W\Q`SOaW\U�aVW^�

ST¿QWS\Qg��E]`Y�bVOb�VOa�PSS\�R]\S�]\�[O`UW\OZ�OPObS[S\b�Q]ab�Qc`dSa�T]`�

ST¿QWS\Qg�bSQV\]Z]UWSa�RS[]\ab`ObSa�bVS�QZSO`�^]bS\bWOZ�]T�bVSaS�abcRWSa�

b]�W\T]`[�^]ZWQg�O\R�W\Rcab`g��0cb�bVSaS�VOdS�PSS\�P`]OR�POaSR�SabW[ObSa��

ZOQYW\U�acT¿QWS\b�RSbOWZ�O\R�b`O\a^O`S\Qg�b]�Tc\QbW]\�Oa�[]`S�bVO\�O�US\S`OZ�

UcWRS�T]`�W\Rcab`g�O\R�^]ZWQg�[OYS`a��;]`S�U`O\cZO`�;/1�O\OZgaWa��Sa^SQWOZZg�

eWbV�`Sa^SQb�b]�a^SQW¿Q�aVW^�bg^Sa�O\R�OUSa��eWZZ�TOQWZWbObS�RSdSZ]^[S\b�]T�

[]`S�bOWZ]`SR�ab`ObSUWSa�Pg�P]bV�`SUcZOb]`a�O\R�W\Rcab`g��7\�^O`bWQcZO �̀�eWbV�

Qc``S\b�W\�aSQb]`�O^^`]OQVSa�b]�[O`YSb�POaSR�[SQVO\Wa[a�PSW\U�Q]\aWR�

S`SR�Ob�7;=��W[^`]dW\U�bVS�;/1�O\OZgaWa�`S_cW`Sa�OZWU\W\U�Wb�PSbbS`�eWbV�V]e�

bVS�[O`WbW[S�W\Rcab`g�]^S`ObSa�

B]�W[^`]dS�bVS�`Sa]ZcbW]\�O\R�cbWZWbg�]T�bVS�;/1�O^^`]OQV��W\� ����bVS�

711B�Q]ZZOP]`ObSR�]\�O�[OX]`�abcRg�eWbV�13�2SZTb��<OdWUWabWQa��O\R�8A�/�

3\dW`]\[S\bOZ�AS`dWQS��e]`YW\U�c\RS`�bVS�Oca^WQSa�]T�A</;3��BVS�^`]XSQb�

WRS\bW¿SR�#!�RWTTS`S\b�aVW^�bg^Sa�b]�eVWQV�ST¿QWS\Qg�bSQV\]Z]UWSa�Q]cZR�PS�

O^^ZWSR�O\R�T]`�SOQV�SdOZcObSR�bVS�^]bS\bWOZ�PS\S¿ba�]T�  �SfWabW\U�bSQV\W�

QOZ�O\R�]^S`ObW]\OZ�[SOac`Sa�bVOb�Q]cZR�PS�RS^Z]gSR�W[[SRWObSZg�]`�W\�bVS�

\SO`�Tcbc`S�O\R�VOR�acT¿QWS\b�]^S`ObW]\OZ�RObO�b]�O\OZghS��BVS�[SOac`Sa�

bVOb�eS`S�Q]\aWRS`SR�O`S�U`]c^SR�W\b]��#�US\S`OZ�QObSU]`WSa��BOPZS����O\R�

VOdS�PSS\�O\OZghSR�T]`�bVSW`�]dS`OZZ�Q]ab�O\R�^]bS\bWOZ�b]�`SRcQS�565�S[Wa�

aW]\a�eVS\�O^^ZWSR�b]�OZZ�dSaaSZ�bg^Sa���ASS�/^^S\RWf�/�T]`�[]`S�RSbOWZSR�

RSaQ`W^bW]\a�]T�bVSaS�[SOac`Sa���

<]bS�bVOb�bVSaS�  �[SOac`Sa�`S^`SaS\b�Xcab�c\RS`�VOZT�]T�bVS�^]bS\bWOZ�SfWab�

W\U�[SOac`Sa�WRS\bW¿SR�Pg�bVS�O\OZgaWa�bSO[��=bVS`a�ZOQYSR�acT¿QWS\b�^S`T]`�

[O\QS�RObO�T]`�`WU]`]ca�O\OZgaWa�]`�]bVS`�YSg�O\OZgbWQOZ�Q`WbS`WO��4]`�Sf�

O[^ZS��TcSZ�Q]\ac[^bW]\�[SbS`a�eS`S�ZSTb�]cb�PSQOcaS�bVSg�RWR�\]b�RW`SQbZg�

ZSOR�b]�ST¿QWS\Qg�UOW\a�O\R�bVS`ST]`S�Q]cZR�\]b�PS�SdOZcObSR�W\�bVS�aO[S�

[O\\S`�Oa�]bVS`�[SOac`Sa��AW[WZO`Zg��bVS�STTSQb�]T�SQ]\][g�]T�aQOZS�eOa�\]b�

W\QZcRSR�PSQOcaS�Wb�ZOQYSR�a^SQW¿QWbg��BVSaS�bg^Sa�]T�[SOac`Sa�eS`S�RWT�

¿QcZb�b]�O\OZghS�T]`�O�UZ]POZ�ÀSSb�O\R�Q]cZR�\]b�PS�`SOa]\OPZg�Q][^O`SR�b]�

bVS�bg^Sa�]T�a^SQW¿Q�[SOac`Sa�bVOb�Q][^`WaS�bVS�;/1�
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BOPZS��(��BSQV\]Z]UWSa�O\R�]^S`ObW]\a�ab`ObSUWSa�b]�`SRcQS�565�S[WaaW]\a�

T`][�aVW^a

>`]^SZZS`�>]ZWaVW\U 6cZZ�1ZSO\W\U A^SSR�@SRcQbW]\

/cb]^WZ]b�C^U`ORS /W`�:cP`WQObW]\ ;OW\�3\UW\S�@Sb`]¿ba

EObS`�4Z]e�=^bW[WhObW]\ 6cZZ�1]ObW\U
A^SSR�1]\b`]ZZSR�>c[^a�
O\R�4O\a

ESObVS`�@]cbW\U EW\R�>]eS` 6WUV�3T¿QWS\Qg�:WUVbW\U

>`]^SZZS`�C^U`ORS EOabS�6SOb�@SRcQbW]\ A]ZO`�>O\SZa

;3B6=2=:=5G

4]`�SOQV�[SOac`S��Q]aba�Oaa]QWObSR�eWbV�caS�]T�SOQV�WRS\bW¿SR�aVW^�bg^S�

eS`S�RSbS`[W\SR��BVSaS�W\QZcRSR�bVS�Q]ab�]T�^c`QVOaW\U��W\abOZZW\U��O\R�]^�

S`ObW\U��Oa�eSZZ�Oa�O\g�Z]ab�^`]¿ba�RcS�b]�]^^]`bc\Wbg�Q]aba��0SQOcaS�bVSaS�

Q]aba�[Og�dO`g�aWU\W¿QO\bZg�T]`�aVW^a�]T�RWTTS`S\b�bg^Sa��aWhSa��O\R�OUSa��O�

b]bOZ�]T�#!�aVW^�bg^S�O\R�aWhS�Q][PW\ObW]\a�eS`S�Q]\aWRS`SR��BVSaS�Q][PW�

\ObW]\a�eS`S�Tc`bVS`�O^^ZWSR�b]�$�RWTTS`S\b�OUS�PW\a�a^O\\W\U�O\�Oaac[SR�

!��gSO`�ZWTS��/Zb]USbVS �̀�eS�O\OZghSR�bVS�[O`UW\OZ�OPObS[S\b�Q]aba�Oaa]QW�

ObSR�eWbV�SOQV�[SOac`S�T]`�!�&�aVW^�bg^Sa��aWhSa��O\R�OUS�Q][PW\ObW]\a��BVS�

Q]aba�]T�SOQV�Q][PW\ObW]\�eS`S�bVS\�a]`bSR�O\R�`O\YSR��/�aW[^ZW¿SR�dS`aW]\�

]T�bVS�QOZQcZObW]\�O^^SO`a�W\�S_cObW]\������

�����
MAC =

∆Cj

∝j × CO2

=
Kj + Sj - Ej + ∑Oj

∝ × CO2

EVS`S(

∆Cj +�1O^WbOZ�Q]ab�

Kj +�∆Cj�RWaQ]c\bSR�Pg�bVS�W\bS`Sab�`ObS�O\R�aS`dWQS�gSO`a

Sj +�AS`dWQS�Q]ab�]T�bVS�[SOac`S�

∑Oj +�=^^]`bc\Wbg�Q]ab�`SZObSR�b]�Z]ab�aS`dWQS�bW[S�RcS�b]�bVS�W\abOZZObW]\�

]T�bVS�S\S`Ug�aOdW\U�[SOac`S�O\R�bVS�RWaQ]c\bSR�Q]aba�`SZObSR�b]�OZbS`\O�

bWdS�caSa�]T�QO^WbOZ��

Ej +�3\S`Ug�aOdW\Ua�T`][�bVOb�S\S`Ug�aOdW\U�[SOac`S��eVWQV�Wa�O�^`]RcQb�

]T�bVS�^`WQS�]T�S\S`Ug�O\R�bVS�aOdW\U�]T�S\S`Ug�

αj +�3\S`Ug�`SRcQbW]\�`ObS�]T�S\S`Ug�aOdW\U�[SOac`S�X

CO2 +�=`WUW\OZ�1= 
�S[WaaW]\a�T`][�O�aVW^
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13�2SZTb�O\R�A</;3�^`]dWRSR�RSbOWZSR�^c`QVOaW\U�O\R�]^S`ObW]\OZ�Q]aba�

O\R�S\S`Ug�aOdW\Ua�RObO�T]`�SOQV�[SOac`S��BVSaS�RSbOWZa�QO\�PS�T]c\R�

W\�4OPS`�Sb�OZ��� ������;3>1$��7<4�%��/ZbV]cUV�[]ab�]T�bVS�RObO�]`WUW\OZZg�

QO[S�T`][�ac^^ZWS`a��bVSg�eS`S�ORXcabSR�R]e\eO`R�Oa�O^^`]^`WObS�b]�PS�

Q]\aS`dObWdS�O\R�`WU]`]caZg�dOZWRObSR�caW\U�^cPZWaVSR�abcRWSa�O\R�^SS`�

`SdWSe�Pg�Sf^S`ba�T`][�W\Rcab`g��<5=a��O\R�U]dS`\[S\b�eV]�`SdWSeSR�OZZ�

]T�bVS�a^`SORaVSSba��O\OZgbWQOZ�[SbV]Ra��O\R�ac^^]`bW\U�[ObS`WOZ�bVOb�eS\b�

W\b]�bVWa�e]`Y��BVS�T]ZZ]eW\U�aSQbW]\a�P`WSÀg�RWaQcaa�bVS�[]ab�aWU\W¿QO\b�

dO`WOPZSa�SfO[W\SR�Rc`W\U�bVS�Q]c`aS�]T�bVWa�e]`Y��

B63�;/@57</:�/0/B3;3<B�1=AB�1C@D3

=\QS�QOZQcZObSR��[cbcOZZg�SfQZcaWdS�[SOac`Sa�eS`S�Q][^O`SR�POaSR�]\�

Q]ab�STTSQbWdS\Saa�T]`�SOQV�aVW^�QObSU]`g��B]�RSdSZ]^�bVS�;/1�Qc`dS��bVS�

�#�QObSU]`WSa�O`S�`O\YSR�POaSR�]\�bVSW`�[O`UW\OZ�OPObS[S\b�Q]ab��eWbV�bVS�

ZSOab�Sf^S\aWdS�]^bW]\�Oaac[SR�b]�PS�W[^ZS[S\bSR�¿`ab��T]ZZ]eSR�Pg�bVS�

aSQ]\R�ZSOab�Sf^S\aWdS��O\R�a]�]\�T]`�OZZ�[SOac`Sa��0SQOcaS�a][S�[SOac`Sa�

eWZZ�VOdS�Z]eS`�1=
 
�OPObS[S\b�^]bS\bWOZ�Oa�bVSg�O`S�O^^ZWSR�OTbS`�]bVS`�[SO�

ac`Sa��[O`UW\OZ�Q]aba�]T�acPaS_cS\b�[SOac`Sa�eS`S�ORXcabSR�eVS`S�^`SdW]ca�

[SOac`Sa�e]cZR�RWZcbS�bVSW`�STTSQbWdS\Saa�

1VO`bW\U�bVS��#�QObSU]`WSa�]T�ST¿QWS\Qg�[SOac`Sa�PSUW\\W\U�eWbV�bVS�ZSOab�

Sf^S\aWdS�gWSZRa�bVS�[O`UW\OZ�OPObS[S\b�Q]ab�Qc`dS��4WUc`Sa� O�O\R� P�aV]e�

bVS�OUU`SUObS�Qc`dS�O\R�bVS�Q]\b`WPcbW\U�Qc`dSa�T]`�SOQV�aVW^�bg^S��1][�

^O`W\U�bVS�[O`UW\OZ�OPObS[S\b�Q]aba�W\�bVWa�[O\\S`�aV]ea�bVOb�bVS�[OX]`Wbg�

]T�^]bS\bWOZ�S[WaaW]\�`SRcQbW]\a��!"��[[b�]cb�]T�O�b]bOZ�"!$�[[b��Q]cZR�

PS�`SRcQSR�Ob�\SUObWdS�[O`UW\OZ�Q]ab��BVWa�Wa�S_cWdOZS\b�b]�O�QS\b`OZ�P]c\R�

dOZcS�]T�!!��^]bS\bWOZ�`SRcQbW]\a�T`][�^`]XSQbSR�W[^`]dS[S\ba�dS`aca�PcaW�

\Saa�Oa�cacOZ�Pg� � ��� $��]T�bVSaS�W[^`]dS[S\ba�QO\�PS�VOR�eWbV�\SUObWdS�

Q]ab��BVS�Z]eS`�O\R�VWUVS`�P]c\Ra�T]`�b]bOZ�^]bS\bWOZ�S[WaaW]\�`SRcQbW]\a�

O`S� ���O\R�"$��
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4WUc`Sa� O�O\R� P(�1S\b`OZ�SabW[ObS�]T�OPObS[S\b�^]bS\bWOZ�Pg�aVW^�bg^S�O\R�W\�OUU`SUObS

4WUc`S�!�Tc`bVS`�P`SOYa�R]e\�bVS�`SRcQbW]\�^]bS\bWOZ�T]`�bVS�¿dS�[OX]`�

aVW^�bg^Sa��3OQV�aVW^�bg^S��SfQS^b�T]`�^OaaS\US`�aVW^a��QO\�OQVWSdS�[]`S�

bVO\�O�!���`SRcQbW]\��BVS�Z]eS`�`SRcQbW]\�^]bS\bWOZ�T]`�^OaaS\US`�aVW^a�

Wa�[OW\Zg�Obb`WPcbOPZS�b]�bVS�Oaac[^bW]\�bVOb�a^SSR�`SRcQbW]\�eOa�\]b�O\�

]^bW]\�
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=bVS`

ESObVS`�@]cbW\U

>`]^SZZS`�C^U`ORS >`]^SZZS`�>]ZWaVW\U

A^SSR�@SRcQbW]\=^bW[WhObW]\�EObS`�4Z]e

6cZZ�1ZSO\W\U

0cZYS`����������1]\bOW\S`����5S\S`OZ�1O`U]�������BO\YS`����������>OaaS\US`

4WUc`S�!(�1=
 
�`SRcQbW]\a�]T�bSQV\WQOZ�O\R�]^S`ObW]\OZ�[SOac`Sa�Pg�aVW^�bg^Sa

@S]`UO\WhW\U�bVS�;/1�Qc`dS�O\R�Pc\RZW\U�1=
 
�`SRcQbW]\a�Pg�[SOac`S�

aV]ea�bVS�`SZObWdS�Q]ab�O\R�`SRcQbW]\�^]bS\bWOZ�]T�SOQV�[SOac`S��BVWa�Wa�bVS�

QZOaaWQ�abS^�eWaS�;/1�Qc`dS�bVOb�VOa�PSQ][S�O�¿fbc`S�]T�aVW^�ST¿QWS\Qg�

RWaQcaaW]\a��4WUc`S�"���

@SORW\U�T`][�ZSTb�b]�`WUVb��ST¿QWS\Qg�[SOac`Sa�O`S�O``O\USR�OQQ]`RW\U�b]�

W\Q`SOaW\U�Q]ab�^S`�b]\\S�]T�1=
 
�OdS`bSR��7b�eOa�Oaac[SR�bVOb�bVS�[SOac`S�

eWbV�bVS�Z]eSab�[O`UW\OZ�OPObS[S\b�Q]ab�e]cZR�PS�OR]^bSR�¿`ab��T]ZZ]eSR�

Pg�bVS�]\S�eWbV�bVS�aSQ]\R�Z]eSab�;/1��SbQ��BVS�S[WaaW]\�`SRcQbW]\�^]�

bS\bWOZ�]T�bVS�`S[OW\W\U�[SOac`Sa�RSQ`SOaSa�O\R�bVS�Q]ab�W\Q`SOaSa�Oa�SOQV�

ORRWbW]\OZ�[SOac`S�Wa�W[^ZS[S\bSR�

BVS�eWRbV�]T�SOQV�PO`�`S^`SaS\ba�bVS�^]bS\bWOZ�]T�bVS�[SOac`S�b]�`SRcQS�1=
 
�

S[WaaW]\a�T`][�bVS�e]`ZR�ÀSSb��BVS�VSWUVb�]T�SOQV�PO`�`S^`SaS\ba�eSWUVbSR�

OdS`OUS�[O`UW\OZ�Q]ab�]T�Od]WRW\U�]\S�b]\\S�]T�1=
 
�S[WaaW]\a�bV`]cUV�bVOb�

[SOac`S��Oaac[W\U�bVOb�OZZ�[SOac`Sa�b]�bVS�ZSTb�O`S�OZ`SORg�O^^ZWSR��>`]^SZ�

ZS`�^]ZWaVW\U�VOa�bVS�Z]eSab�OdS`OUS�;/1��eWbV�[]RS`ObS�1=
 
�`SRcQbW]\�

^]bS\bWOZ��A^SSR�`SRcQbW]\�VOa�bVS�ZO`USab�`SRcQbW]\�^]bS\bWOZ��eWbV�[]R�

S`ObS�Q]ab��A]ZO`�^O\SZa�VOdS�bVS�VWUVSab�;/1��eWbV�ZW[WbSR�1=
 
�`SRcQbW]\�

^]bS\bWOZ��BVS�b]bOZ�^]bS\bWOZ�`SRcQbW]\a�O^^O`S\b�W\�4WUc`S�"�R]�\]b�ZW\S�c^�

eWbV�bV]aS�W\�4WUc`S� �PSQOcaS�]T�bVS�Z]eS`�`Sa]ZcbW]\�`S_cW`SR�b]�RS^WQb�bVS�

[SOac`Sa�W\�O�abS^eWaS�T]`[��
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>`]^SZZS`�c^U`ORS����&���

EObS`�TZ]e�]^bW[WhObW]\�� �&���

ESObVS`�`]cbW\U����%���

6cZZ�QZSO\W\U��"�&���

>`]^SZZS`�^]ZWaVW\U��"�����

6cZZ�Q]ObW\U��������

EW\R�^]eS`�� �"���

EOabS�VSOb�`SRcQbW]\�� � ���

/W`�ZcP`WQObW]\����$���

A^SSR�`SRcQbW]\��&�#���

:WUVbW\U�����!���

A^SSR�Q]\b`]ZZSR�^c[^a����"���

;OW\�S\UW\S�`Sb`]TWb���� ���

A]ZO`���������

;OfW[c[�OPObS[S\b�^]bS\bWOZ��[WZZW]\�[Sb`WQ�b]\\Sa��;;B��1= �^S`�gSO`
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1=
 
�`SRcQbW]\�^S`QS\bOUS�]T�

SOQV�[SOac`S��W\bS`OQbWdS��
Wa�W\�^O`S\bVSaWa

4WUc`S�"(�;O`UW\OZ�1=
 
�OPObS[S\b�Q]aba�]T�O\OZghSR�bSQV\]Z]UWSa

93G�D/@7/0:3A�7<�;/1�23D3:=>;3<B�

EVWZS�bVS�aW[^ZS�^`SaS\bObW]\�]T�bVS�abS^�eWaS�;/1¸a�Wa�SZSUO\b�O\R�SOag�b]�

c\RS`abO\R�O\R�Q][[c\WQObS��bVSaS�bg^Sa�]T�SabW[ObSa�`S_cW`S�acPabO\bWOZ�

Oaac[^bW]\a�OP]cb�Tcbc`S�Q]\RWbW]\a�O\R�QO\�bVS`ST]`S�PS�]\Zg�TcZZg�c\RS`�

ab]]R�eWbVW\�bVS�Q]\bSfb�]T�bVSaS�Oaac[^bW]\a�

4cSZ�^`WQS
4cSZ�^`WQS�Wa�bVS�aW\UZS�[]ab�W[^]`bO\b�dO`WOPZS�W\�RSbS`[W\W\U�bVS�\Sb�

Q]ab�STTSQbWdS\Saa�]T�1=
 
�S[WaaW]\�`SRcQbW]\�[SOac`Sa��BV]cUV�abSORWZg�

`WaW\U��TcSZ�^`WQS�Wa�d]ZObWZS��Q`SObW\U�O�^S`QS^bW]\�]T�`WaY�bVOb�W\dSab[S\ba�

[Og�\]b�^Og�]TT�]^bW[OZZg��BVS�^VOaS�W\�]T�Z]e�acZTc`�TcSZ�[O\RObSa�ORRa�

ORRWbW]\OZ�^`WQS�c\QS`bOW\bg�¿`ab�T]`�S[WaaW]\�Q]\b`]Z�O`SOa�O\R�ZObS`�

bV`]cUV]cb�bVS�e]`ZR�

/�e]`ZReWRS�acZTc`�QO^�VOa�PSS\�c\RS`�SfbS\aWdS�RSPObS�O\R�eWZZ�acPXSQb�b]�

O�`SdWSe�W\� ��&�b]�RSbS`[W\S�dWOPWZWbg��BVWa�O\OZgaWa�Oaac[SR�bVOb�bVS�acZTc`�



'

@32C17<5�5@33<6=CA3�5/A�3;7AA7=<A�4@=;�A67>A

QO^�e]cZR�PS�W[^ZS[S\bSR�Oa�^ZO\\SR��1]\aWRS`W\U�W\Q`SOaW\U�aVW^�OQbWdWbg�

O\R�`SZObWdS�aQO`QWbg�]T�\Obc`OZZg�]QQc``W\U�Z]e�acZTc`�TcSZ��O��%���^S`�b]\\S�

TcSZ�^`WQS�eOa�^`]XSQbSR�T]`� � ��O\R�caSR�W\�bVWa�abcRg��BVWa�TcSZ�^`WQS�Wa�

VWUVS`�bVO\�]bVS`�;/1�abcRWSa�Pcb�`SÀSQba�O�[]`S�Q]\aS`dObWdS�SabW[ObS�

O\R�Wa�Q]\aWabS\b�eWbV�bVS�VWab]`WQ�^`WQS�T`][�bVS�C�A��3\S`Ug�7\T]`[ObW]\�

/R[W\Wab`ObW]\��37/��Oa�eSZZ�Oa�7\bS`\ObW]\OZ�3\S`Ug�/US\Qg��73/��^`]XSQ�

bW]\a��4WUc`S�#���4cbc`S�TcSZ�^`WQSa�[Og�OZa]�W\QZcRS�ORRWbW]\OZ�ZSdWSa�]`�

QO`P]\�^`WQSa�W\�bVS�`O\US�]T�� �³�#��^S`�b]\��RS^S\RW\U�]\�bVS�OR]^bSR�

[SOac`S��/\g�acQV�QO`P]\�^`WQS�Wa�RW`SQbZg�Q]\dS`bWPZS�b]�O\�S_cWdOZS\b�W\�

Q`SOaS�W\�TcSZ�^`WQS��
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1]ab�^S`�b]\\S�]T�@SaWRcOZ�4cSZ�W\� ��'�������������������1]ab�]T�1`cRS�=WZ�W\� ��'��

4WUc`S�#(�6Wab]`WQ�O\R�^`]XSQbSR�^`WQSa�T]`�`SaWRcOZ�TcSZ�O\R�Q`cRS�]WZ�

4WUc`S�$�aV]ea�bVS�aO[S�abS^�eWaS�;/1�QVO`b�Oa�PST]`S�Pcb�eWbV�bVS�TcSZ�

^`WQS�`S[]dSR��/a�W\�4WUc`S�"��bVS�eWRbV�]T�SOQV�PO`�`S^`SaS\ba�bVS�^]bS\�

bWOZ�]T�O�[SOac`S�b]�`SRcQS�1=
 
�S[WaaW]\a�T`][�bVS�e]`ZR�ÀSSb��BVS�RWTTS`�

S\QS�Wa�bVOb�bVS�VSWUVb�]T�SOQV�PO`�`S^`SaS\ba�eSWUVbSR�OdS`OUS�[O`UW\OZ�

Q]ab�]T�aOdSR�TcSZ��EWbV�bVWa�dWacOZWhObW]\��bVS�Q]ab�]T�TcSZ�aOdW\U�bSQV�

\]Z]UWSa�QO\�PS�aW[^Zg�Q][^O`SR�eWbV�TcSZ�^`WQS��4]`�SfO[^ZS��bVS�Q]ab�

]T�aOdW\U�]\S�b]\\S�]T�TcSZ�caW\U�^`]^SZZS`�^]ZWaVW\U�Wa���!��O\R�bVS�1=
 
�

`SRcQbW]\�^]bS\bWOZ�Wa�O^^`]fW[ObSZg�#��[[b�OQ`]aa�bVS�S\bW`S�ÀSSb��7T�TcSZ�

^`WQSa�O`S�VWUVS`�bVO\���!�^S`�b]\\S��Wb�[OYSa�SQ]\][WQOZ�aS\aS�b]�O^^Zg�

^`]^SZZS`�^]ZWaVW\U��
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>`]^SZZS`�c^U`ORS����&��

EObS`�TZ]e�]^bW[WhObW]\�� �&��

ESObVS`�`]cbW\U����%��

6cZZ�QZSO\W\U��"�&��

>`]^SZZS`�^]ZWaVW\U��"����

6cZZ�Q]ObW\U�������

EW\R�^]eS`�� �"��

EOabS�VSOb�`SQ]dS`g�� � ��

/W`�ZcP`WQObW]\����$��
A^SSR�`SRcQbW]\��&�#��

:WUVbW\U�����!��

A^SSR�Q]\b`]ZZSR�^c[^a����"��

;OW\�S\UW\S�`Sb`]TWb���� ��

A]ZO`�������

;OfW[c[�OPObS[S\b�^]bS\bWOZ��[WZZW]\�[Sb`WQ�b]\\Sa��;;B��1= �^S`�gSO`
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�`SRcQbW]\�^S`QS\bOUS�]T�

SOQV�[SOac`S��W\bS`OQbWdS��
Wa�W\�^O`S\bVSaWa

4WUc`S�$(�1=
 
�S[WaaW]\�OPObS[S\b�^]bS\bWOZ�O\R�Q]ab�]T�TcSZ�aOdW\U

BSQV\]Z]Ug�^`]U`Saa�O\R�ZSO`\W\U�Qc`dSa
/a�O�\Se�bSQV\]Z]Ug�^OaaSa�T`][�^`]b]bg^S�b]�^WZ]b�b]�[O`YSb��bVS�Q]ab�

US\S`OZZg�RSQ`SOaSa�acPabO\bWOZZg�RcS�b]�SQ]\][WSa�]T�aQOZS��BVWa�[O`YSb�

[Obc`ObW]\�STTSQb�]QQc`a�U`ORcOZZg�O\R�[cab�PS�QVO`OQbS`WhSR�T]`�\SeS`�

bSQV\]Z]UWSa�bVOb�O`S�W\QZcRSR�O[]\U�eSZZ�SabOPZWaVSR�[SOac`Sa��BVWa�abcRg�

QO^bc`SR�bVS�µZSO`\W\U�Qc`dSa¶�]T�\Se�bSQV\]Z]UWSa�Pg�Oaac[W\U�bVOb�Qc`�

`S\b�W[^ZS[S\bObW]\�Q]aba�RSQ`SOaS�]dS`�O�aSb�^S`W]R�]T�bW[S��A^SQW¿QOZZg��

O����³�#��ZSO`\W\U�Qc`dS�eOa�Oaac[SR�T]`�OW`�ZcP`WQObW]\��eW\R�S\UW\Sa�

YWbSa��a]ZO`�^]eS �̀�O\R�eOabS�VSOb�`SQ]dS`g�PSQOcaS�bVSg�O`S�[cQV�\SeS`�

bSQV\]Z]UWSa�O\R�VOdS�\]b�OQVWSdSR�bVS�aO[S�ZSdSZa�]T�[O`YSb�[Obc`Wbg�O\R�

^S\Sb`ObW]\�Oa�bVS�]bVS`�[SOac`Sa��

�
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2WaQ]c\b�`ObS
BVS�RWaQ]c\b�`ObS�]T�RWTTS`S\b�aVW^^W\U�¿`[a�dO`WSa�PSQOcaS�Wb�cacOZZg�W\�

QZcRSa�O�ZO`US�^`]^]`bW]\�]T�bVS�`WaY�^`S[Wc[��4]`�bVWa�abcRg�O�RWaQ]c\b�`ObS�

]T�����eOa�caSR�

7[^ZS[S\bObW]\�bW[S
A][S�bSQV\WQOZ�[SOac`Sa�\SSR�b]�PS�`Sb`]¿bbSR��O\R�bVS�bW[S�`S_cW`SR�b]�R]�

a]�[Og�SfQSSR�bVS�R`g�R]QYW\U�^S`W]R��BVS�Q]aba�W\Qc``SR�Rc`W\U�bVWa�^S`W]R�

]T�bW[S�eS`S�SabW[ObSR�POaSR�]\�]^S`ObW]\OZ�Q]aba�T`][�2`Se`g�1]\acZbW\U�

O\R�VWab]`WQOZ�QVO`bS`�`ObSa��

4CBC@3�>@=831B7=<A�/<2�1=;>/@7A=<��
B=�=B63@�ABC273A

=bVS`�`SQS\b�abcRWSa�VOdS�Q]\aWRS`SR�bVS�[O`UW\OZ�OPObS[S\b�Q]aba�]T�

S\S`Ug�ST¿QWS\Qg�W[^`]dS[S\ba�O\R�^`SaS\bSR�`SacZba�W\�O�dWacOZZg�aW[WZO`�

T]`[��BVS�OcbV]`WbObWdS�7;=�565�abcRg��0cVOcU�Sb�OZ�� ��'��Q]\QZcRSR�

bVOb�aVW^�S[WaaW]\a�Q]cZR�PS�`SRcQSR� ���b]�"����RS^S\RW\U�]\�bVS�

[SOac`Sa�caSR��bVS�Q]ab�]T�TcSZ��O\R�U`]ebV�W\�aVW^�OQbWdWbg��7\�O�`S^]`b�b]�

bVS�3c`]^SO\�1][[WaaW]\�]\�565�`SRcQbW]\�T`][�aVW^a��13�2SZTb�^`S�

aS\bSR�O�Q]ab�STTSQbWdS\Saa�O\OZgaWa�T]`� '�[SOac`Sa�O\R��"�RWTTS`S\b�aVW^�

bg^Sa��QOZQcZObW\U�O�!#��OPObS[S\b�`SRcQbW]\�W\� �!���4OPS`�Sb�OZ��� ��'���

2Sb�<]`aYS�DS`WbOa��2<D���eWbV�O�[]`S�]^bW[WabWQ�O\OZgaWa�]T�Z]e�QO`P]\�

[SOac`Sa�T]`�bVS�aVW^^W\U�W\Rcab`g��W\dSabWUObSR� &�S\S`Ug�aOdW\U�]^bW]\a�

O\R�T]`SQOab�O�`SRcQbW]\�]T�[]`S�bVO\�#���Pg� �!���/ZdWY��3WRS��3\R`SaS\��

6]TT[O\\����:]\UdO�� ������

4WUc`S�%�Q][^O`Sa�bVS�7;=��13�2SZTb��O\R�2<D�abcRWSa��BVS�711B�abcRg�Sa�

bW[ObSa�bVOb�bVS�1=
 
�`SRcQbW]\�^]bS\bWOZ�Wa�'��[[b�[]`S�bVS�7;=�abcRg�Sa�

bW[ObSR�T]`� � ��O\R��"��[[b�ZSaa�bVO\�bVS�2<D�abcRg�T]`SQOab�T]`� �!���

BVWa�Wa�[OW\Zg�PSQOcaS�bVS�\c[PS`�]T�[SOac`Sa�Q]\aWRS`SR�dO`WSa�O[]\U�

bVS�abcRWSa��4]`�W\abO\QS��T]c`�[SOac`Sa�Q]\aWRS`SR�W\�bVS�2<D�abcRg��

acQV�Oa�µ¿fSR�aOWZa�O\R�eW\Ua�¶�eS`S�\]b�W\QZcRSR�W\�bVS�711B�O\R�13�2SZTb�

 ��'�abcRWSa�PSQOcaS�bVSg�eS`S�\]b�Q]\aWRS`SR�ZWYSZg�b]�PS�[O`YSb�`SORg�

W\�bVS�bW[ST`O[S�Q]dS`SR��7\�ORRWbW]\��bVS�7;=�abcRg�Oaac[SR�bVOb�aVW^a�

eV]aS�`S[OW\W\U�caSTcZ�ZWTS�eOa�ZSaa�bVO\�bVS�caSTcZ�ZWTS�]T�O�UWdS\�S\S`Ug�

aOdW\U�[SOac`S�e]cZR�\]b�caS�acQV�O�[SOac`S��=c`�abcRg�Oaac[Sa�aVW^a�

eWZZ�caS�bVS�[SOac`S�\]�[ObbS`�V]e�]ZR�bVS�aVW^a�O`S��EVWZS�eS�`SZWSR�]\�

[O\g�]T�bVS�aO[S�RObO�Oa�13�2SZTb��eS�RWR�\]b�Q]\aWRS`�a][S�OcfWZWO`g�

[SOac`Sa�bVOb�bVSg�RWR�PSQOcaS�acQV�[SOac`Sa��S�U���TcSZ�Q]\ac[^bW]\�

[SbS`a�]`�^`]^SZZS`�[]\Wb]`W\U���WT�caSR�W\RS^S\RS\bZg��[Og�\]b�gWSZR�O\g�

S[WaaW]\�`SRcQbW]\��2SbOWZa�]T�bVS�2<D�O\OZgaWa�eS`S�c\OdOWZOPZS�T]`�caS�W\�

T]`[W\U�a^SQW¿Q�RWabW\QbW]\a�
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4WUc`S�%(�1][^O`Wa]\�]T�OdOWZOPZS�abcRWSa

2Sa^WbS�bVWa�abcRg¸a�QZ]aS�ObbS\bW]\�b]�RSbOWZ�O\R�RSaW`S�b]�QO^bc`S�bVS�PSab�

OdOWZOPZS�RObO��bVS�O[]c\b�]T�RObO�O\R�Y\]eZSRUS�]T�bVSaS�WaacSa�Wa�Q]\bW\c�

OZZg�U`]eW\U��BVWa�bg^S�]T�;/1�O\OZgaWa�aV]cZR�OZa]�PS�`SdWaSR�`SUcZO`Zg�b]�

W\Q]`^]`ObS�acQV�\Se�RSdSZ]^[S\ba��3fO[^ZSa�]T�\Se�RSdSZ]^[S\ba�aW\QS�

bVS�]`WUW\OZ�;/1�O\OZgaWa�W\QZcRS(�;OS`aY�UOdS�O�ZO`US�aVO`S�]T�Q`SRWb�]T�

1=
 
�`SRcQbW]\�O\R�TcSZ�Q]\aS`dObW]\�b]�aZ]e�abSO[W\U)�>`]^cZaW]\�2g\O[�

WQa�WZZcab`ObSR�bVS�W[^]`bO\QS�]T�VcZZ�O\R�^`]^SZZS`�QZSO\W\U�O\R�[]\Wb]`W\U�

P]bV�W\�bS`[a�]T�TcSZ�aOdW\Ua�O\R�1=
 
�`SRcQbW]\)�5`SS\�AVW^�]T�bVS�4cbc`S�

aQ`cbW\WhSR�bVS�TcSZ�aOdW\Ua�O\R�bVS�^OgPOQY�]T�eOabS�VSOb�`SQ]dS`g��dO`WOPZS�

\]hhZS�`W\Ua��O\R�a^SSR�Q]\b`]Z�^c[^a��O[]\U�]bVS`�bVW\Ua��BVS�[OU\WbcRS�

]T�bVS�S[WaaW]\�`SRcQbW]\a�O\R�bVS�SabW[ObS�]T�bVS�[O`UW\OZ�Q]aba�`S^]`bSR�

Pg�bVSaS�a]c`QSa�e]cZR�^`]dWRS�O\�ORRWbW]\OZ�[SO\a�]T�dS`WTgW\U�O\R�`S¿\�

W\U�bVS�;/1�O\OZgaWa�

1=<1:CA7=<A�/<2�@31=;;3<2/B7=<A��
4=@�4C@B63@�ABC2G

7\WbWOZ�STT]`ba�b]�RSaQ`WPS�bVS�[O`UW\OZ�OPObS[S\b�Q]aba�]T�aVW^�ST¿QWS\Qg�

[SOac`Sa�caSR�`SZObWdSZg�P`]OR�Oaac[^bW]\a��BVS�`S^]`b�ac[[O`WhSR�VS`S�

P`SOYa�R]e\�bVS�ÀSSb�W\�[cQV�[]`S�RSbOWZ�O\R�T]QcaSa�]\�O�ZW[WbSR�aSb�]T�

OdOWZOPZS�ST¿QWS\Qg�[SOac`Sa�bVOb�QO\�PS�O\OZghSR�`WU]`]caZg��7b�^`]dWRSa�

bVS�PSab�^]ZWQg�b]]Z�Qc``S\bZg�OdOWZOPZS�T]`�RSaQ`WPW\U�O\R�^`]XSQbW\U�

ÀSSb�ST¿QWS\Qg�^]bS\bWOZ��Pcb�Tcbc`S�e]`Y�QO\�`S¿\S�c\RS`abO\RW\U�SdS\�

Tc`bVS �̀�Oa�PSbbS`�^S`T]`[O\QS�RObO�T]`�SfWabW\U�O\R�Tcbc`S�[SOac`Sa�PS�

Q][Sa�OdOWZOPZS�

/a�eWbV�O\g�O\OZgaWa�bVOb�Wa�VSOdWZg�RObO�RS^S\RS\b��bVS�`Sa]ZcbW]\�O\R�OQ�

Qc`OQg�]T�bVS�a]c`QS�RObO�QO\�PS�`S¿\SR��BVWa�abcRg�Z]]Ya�Ob�#!�RWTTS`S\b�

aVW^�QObSU]`WSa��Pcb�bVS`S�O`S�[O\g�[]`S�RWdWaW]\a�bVOb�Q]cZR�PS�`SZSdO\b��

BVSg�Q]cZR�OZa]�PS�Tc`bVS`�acPRWdWRSR�O\R�O\OZghSR�W\�QObSU]`WSa�`SZSdO\b�

b]�\Se�bSQV\]Z]UWSa��acQV�Oa�aVW^�aWhS��VcZZ�aVO^S��]`�W\abOZZSR�^]eS �̀�4cbc`S�
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O\OZgaSa�e]cZR�OZa]�PS\S¿b�T`][�W\QZcRW\U�a][S�]T�bVS� &�Y\]e\�[SOac`Sa�

bVOb�RWR�\]b�VOdS�acT¿QWS\b�^S`T]`[O\QS�RObO�b]�PS�W\QZcRSR�W\�bVWa�O\OZgaWa��

0Sg]\R�RObO�W[^`]dS[S\b��P]bV�bSQV\WQOZ�O\R�SQ]\][WQ�dO`WOPZSa�QO\�PS�

W\dSabWUObSR�W\�[]`S�RS^bV��

4]`�W[^`]dW\U�bSQV\WQOZ�O\OZgaSa��aSdS`OZ�`S¿\S[S\ba�O`S�\SQSaaO`g�b]�

QO^bc`S�`SOZ�ZWTS�Q]\RWbW]\a��4W`ab��]TT�RSaWU\�^S`T]`[O\QS�Wa�Q][[]\�T]`�

SdS\�abO\RO`R�bSQV\]Z]UWSa��BVWa�dO`WObW]\�]T�^S`T]`[O\QS�O[]\U�aVW^a�eWbV�

]bVS`eWaS�aW[WZO`�ST¿QWS\Qg�RSaWU\�dOZcSa�\SSRa�b]�PS�Tc`bVS`�`SaSO`QVSR�

O\R�R]Qc[S\bSR�b]�^`]dWRS�ORRWbW]\OZ�W\^cba�T]`�c\QS`bOW\bg�O\R�dO`WOPWZWbg��

:WYSeWaS��W\QZcaW]\�]T�\]\�^S`T]`[O\QS�STTSQba�acQV�Oa�W\abOZZObW]\�a^OQS�

O\R�]^S`OPWZWbg�QVO\USa�QO\�W[^`]dS�O^^ZWQOPWZWbg�]T�`SacZba�T]`�bVS�W\Rcab`g��

/Za]��SdS\�bV]cUV�bVWa�O\OZgaWa�W\QZcRSR�acQV�Q]\aWRS`ObW]\a��bVS�`S^`SaS\�

bObW]\�]T�W\bS`OQbW]\a�O\R�W\bS`TS`S\QS�O[]\U�bSQV\]Z]UWSa�QO\�PS�Tc`bVS`�

`S¿\SR�Oa�W\Rcab`g�Sf^S`WS\QS�Q][Sa�b]�ZWUVb��AW[WZO`Zg��bVS�OQQ]c\bW\U�]T�

^]bS\bWOZ�`WaY�T`][�TOQb]`a�acQV�Oa�]TT�a^SQ�^S`T]`[O\QS�]`�c\O\bWQW^ObSR�

]^S`ObW]\OZ�^`]PZS[a�QO\�PS�`S¿\SR�eWbV�OQbcOZ�RObO�b]�PSbbS`�W[^`]dS�]^�

^]`bc\Wbg�Q]ab�SabW[ObSa��

4]`�SQ]\][WQ�W[^`]dS[S\ba��bVWa�abcRg�\]bSa�[O\g�[O`YSb�PO``WS`a�T]`�

bSQV\]Z]UWSa�bVOb�P]bV�W\VWPWb�RS^Z]g[S\b�]T�bVS�[SOac`Sa�O\R�W\XSQb�c\QS`�

bOW\bg�W\b]�bVS�O\OZgaWa�]T�PS\S¿ba��0`]ORZg�a^SOYW\U��bVSaS�[O`YSb�PO``WS`a�

QO\�PS�QObSU]`WhSR�Oa�SWbVS`�a^ZWb�W\QS\bWdSa�]`�c\QS`bOW\bg�O\R�\SSR�b]�PS�

PSbbS`�SZOP]`ObSR�W\�Tcbc`S�;/1�abcRWSa�

7\�^O`bWQcZO �̀�bVS�WaacSa�]T�a^ZWb�W\QS\bWdSa��eVS`S�bVS�Q]ab�]T�aVW^�ST¿QWS\Qg�

W[^`]dS[S\ba�O`S�\]b�RW`SQbZg�`SZObSR�b]�S\R�caS`�PS\S¿ba��\SSRa�RSRWQObSR�

ObbS\bW]\���BVS�a^ZWb�W\QS\bWdS�Q]\QS`\�O`WaSa�PSbeSS\�bVS�dSaaSZ�]e\S �̀�eV]�

Q]\b`]Za�QO^WbOZ�a^S\RW\U�O\R�S\S`Ug�Q]\aS`dObW]\�STT]`ba��O\R�bVS�]^S`Ob] �̀�

eV]�Wa�`Sa^]\aWPZS�T]`�TcSZ�Q]ab��BVWa�^`W[O`WZg�]QQc`a�eVS\�dSaaSZa´Sa^S�

QWOZZg�PcZY�QO``WS`a��bO\YS`a��O\R�Q]\bOW\S`�aVW^a´O`S�c\RS`�bW[S�QVO`bS`�]`�

PO`SP]Ob�QVO`bS �̀�C\QS`bOW\bg�OP]cb�S\S`Ug�aOdW\Ua�Wa�W\b`W\aWQ�O\R�W\Àc�

S\QSR�Pg�SfbS`\OZ�TOQb]`a�acQV�Oa�eSObVS �̀�aVW^^W\U�`]cbS��SbQ��4cSZ�Q]ab��bVS�

[]ab�W[^]`bO\b�`Sbc`\�a]c`QS�T`][�caW\U�bVSaS�[SOac`Sa��Wa�O�^O`bWQcZO`Zg�

^]bS\b�a]c`QS�]T�c\QS`bOW\bg�eVS\�Q]\aWRS`W\U�ST¿QWS\Qg�[SOac`Sa��BVS�

ZOQY�]T�QS`bOW\bg�bVOb�ÀcQbcObW\U�TcSZ�^`WQSa�W[^ZWSa�T]`�]dS`OZZ�Q]ab�aOdW\Ua�

[OYSa�Wb�[]`S�RWT¿QcZb�T]`�PO\Ya�b]�¿\O\QS�bVSaS�W\dSab[S\ba�O\R�RST`Og�

acPabO\bWOZ�QO^WbOZ�Q]aba��/RR`SaaW\U�[O`YSb�PO``WS`a��RSdSZ]^W\U�TOW`�O\R�

^`OU[ObWQ�[O`YSb�[SQVO\Wa[a��O\R�^`]dWRW\U�T]`�bVS�`O^WR�RSdSZ]^[S\b�]T�

\Se�bSQV\]Z]UWSa�eWZZ�S\ac`S�[OfW[c[�^`]U`Saa�b]eO`R�]cb�Q]ZZSQbWdS�U]OZa�

O\R�W[^`]dS�]c`�OPWZWbg�b]�^`SRWQb�^]bS\bWOZ�PS\S¿ba��

/a�O�Q][^ZS[S\b�b]�;/1�O\OZgaSa��O�[]RSZ�POaSR�b]]Z�bVOb�QO\�PS�`c\�

eWbV�a^SQW¿SR�aQS\O`W]a�[Og�PS�O�caSTcZ�^]ZWQg�W\ab`c[S\b��;O\g�]T�bVS�

bS[^]`OZ�O\R�VWUVZg�dO`WOPZS�W\^cba�b]�bVS�;/1��acQV�Oa�[O`YSb�Q]\RWbW]\a��

ZSO`\W\U�Qc`dSa��O\R�RWaQ]c\b�`ObSa�[Og�PS�PSbbS`�O\OZghSR�O\R�bOWZ]`SR�b]�

a^SQW¿Q�^O`ba�]T�bVS�ÀSSb�caW\U�O�[]RSZ��7b�e]cZR�OZa]�OZZ]e�T]`�SOag�W\Q]`�
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^]`ObW]\�]T�ORRWbW]\OZ�dO`WOPZSa�bVOb�[Og�PS�[]`S�dO`WOPZS�O[]\U�RWTTS`S\b�

ÀSSba�O\R�O^^ZWQObW]\a��acQV�Oa�RSbS`W]`ObW]\�`ObSa��cbWZWhObW]\�`ObSa��O\R�

W[^ZS[S\bObW]\�bW[Sa��

1`WbWQOZ�b]�O\g�ORdO\QSR�O\OZgbWQOZ�STT]`ba�eWZZ�PS�O�PSbbS`�a]c`QS�]T�bSQV\W�

QOZ�O\R�Sf^S`WS\bWOZ�RObO�T`][�bVS�W\Rcab`g��1c``S\bZg��[cQV�]T�bVS�RObO�bVOb�

Q]cZR�VSZ^�`S¿\S�bVSaS�bg^Sa�]T�O\OZgaWa�Wa�bVS�R][OW\�]T�aVW^^W\U�Q][�

^O\WSa�O\R�aVW^�]e\S`a��1`SObW\U�O�[]`S�]^S\�a]c`QS�`S^]aWb]`g�T]`�bVWa�

bg^S�]T�RObO�e]cZR�Q`SObS�[cbcOZ�PS\S¿ba�T]`�W\Rcab`g�O\R�^]ZWQg�[OYS`a��

:WYSeWaS��O�agabS[�T]`�dS`W¿QObW]\�O\R�QS`bW¿QObW]\�]T�\Se�aVW^�ST¿QWS\Qg�

[SOac`Sa��^S`VO^a�Q][PW\SR�eWbV�O�RObO�`S^]aWb]`g��Q]cZR�PS�Sfb`O]`RW�

\O`WZg�caSTcZ�W\�ab`SO[ZW\W\U�bVS�]bVS`eWaS�bSRW]ca�^`]QSaa�]T�OaaSaaW\U�O\R�

RSZW\SObW\U�PS\S¿ba�O\R�O^^ZWQOPWZWbg�]T�[SOac`Sa��
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BVWa�O^^S\RWf�^`]dWRSa�O�TcZZS �̀�Pcb�abWZZ�P`WST��RSaQ`W^bW]\�]T�bVS��#�S\S`Ug�

aOdW\U�[SOac`Sa�ZWabSR�W\�BOPZS����7b�RSaQ`WPSa�bVS�OPObS[S\b�^]bS\bWOZ�]T�

SOQV��ac[[O`WhSa�Oaac[^bW]\a�`SUO`RW\U�[O`YSb�^S\Sb`ObW]\��O\R�WRS\bW¿Sa�

^S`QSWdSR�[O`YSb�PO``WS`a�b]�W[^ZS[S\bW\U�SOQV�[SOac`S�

/cb]^WZ]b�c^U`ORS�ORXcab[S\b
/RdO\QSR�ORO^bWdS�Ocb]^WZ]b�agabS[a�QO\�]^bW[WhS�`cRRS`�^]aWbW]\��BVS�

agabS[�Q]\aWRS`a�eW\R��Qc``S\ba��O\R�aVW^�gOeW\U�]\�O�UWdS\�`]cbS�O\R�

[W\W[WhSa�dSaaSZ�`SaWabO\QS��@cRRS`�W\RcQSR�R`OU�VOa�O�PWU�W\ÀcS\QS�]\�bVS�

Q]c`aS�YSS^W\U�OPWZWbg�O\R�dSaaSZ�`SaWabO\QS��AcQV�O�agabS[�QO\�]^bW[WhS�

`]cbW\U�O\R�TcSZ�caS�

/PObS[S\b�^]bS\bWOZ(���#³!��

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�bVS�e]`ZR¸a�ÀSSb�OZ`SORg�S[^Z]ga�

bVWa�bSQV\]Z]Ug��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�Wa�[cQV�Z]eS �̀

;O`YSb�PO``WS`(�BVS�[OX]`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab��AVW^�]e\S`a�O`S�`S�

a^]\aWPZS�T]`�W\dSabW\U�W\�bVSaS�bSQV\]Z]UWSa��O\R�aVW^�]^S`Ob]`a�O`S�bV]aS�

eV]�^Og�T]`�bVS�TcSZ�Q]\ac[^bW]\�O\R�PS\S¿b�T`][�acQV�bSQV\]Z]UWSa�

>`]^SZZS`�c^U`ORS
BVS�^`]^SZZS`�Wa�]\S�]T�bVS�[]ab�W[^]`bO\b�Q][^]\S\ba�]\�O�aVW^�O\R�Wba�

Q]\RWbW]\�Wa�Q`WbWQOZ�b]�TcSZ�ST¿QWS\b�]^S`ObW]\��BVS�^`]^SZZS`�b`O\a[Wba�^]eS`�

Pg�Q]\dS`bW\U�`]bObW]\OZ�[]bW]\�W\b]�bV`cab�O\R��eVS\�]^S`ObW\U�[]ab�ST�

¿QWS\bZg��eWZZ�US\S`ObS�bVS�ZSOab�O[]c\b�]T�bc`PcZS\QS��EVS\�^`]^SZZS`a�

PSQ][S�aQcTTSR�]`�RO[OUSR�Rc`W\U�bVS�Q]c`aS�]T�\]`[OZ�]^S`ObW]\��bVSg�R]�

\]b�[]dS�Oa�a[]]bVZg���BVWa�ORRWbW]\OZ�T`WQbW]\�QO\�acPabO\bWOZZg�`SRcQS�]dS`�

OZZ�ST¿QWS\Qg��>`]^SZZS`�c^U`ORW\U�Wa�O�[SOac`S�bVOb�[OW\Zg�W\d]ZdSa�`S^ZOQW\U�

bVS�^`]^SZZS`�O\R�]`�]^bW[WhW\U�bVS�^WbQV�]T�Q]\b`]ZZOPZS�^WbQV�^`]^SZZS`a��

/PObS[S\b�^]bS\bWOZ(���#³!��T]`�^`]^SZZS`�c^U`ORS��\]hhZS�O\R�bW^�eW\�

UZSba�)��³!��T]`�^`]^SZZS`�P]aa�QO^�eWbV�¿\a)� ³$��T]`�Q][^ZSbS�^`]^SZZS`�

`cRRS`�`S^ZOQS[S\b�

;O`YSb�^S\Sb`ObW]\(�/ZZ�bSQV\]Z]UWSa�O`S�OdOWZOPZS�W\�bVS�[O`YSb��7\�US\S`OZ�

bVS�W\Rcab`g�VOa�PSS\�aZ]e�b]�OR]^b�^`]^SZZS`�c^U`ORSa�Oa�Wb�Wa�eOWbW\U�b]�

aSS�eVOb�bVS�Z]\U�bS`[�W[^OQba�O`S��/3/�� ��&���

;O`YSb�PO``WS`a(�BVS�[OX]`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab��AVW^�]e\S`a�O`S�`S�

a^]\aWPZS�T]`�W\dSabW\U�W\�bVSaS�bSQV\]Z]UWSa��O\R�aVW^�]^S`Ob]`a�O`S�bV]aS�

eV]�^Og�T]`�bVS�TcSZ�Q]\ac[^bW]\�O\R�PS\S¿b�T`][�acQV�bSQV\]Z]UWSa�

EObS`�À]e�]^bW[WhObW]\
BVS�P]e��b`O\adS`aS��bV`cabS`�Wa�O\�OcfWZWO`g�^`]^SZZS`�Z]QObSR�W\�O�ZO`US�bcPS�bVOb�

b`O\aSQba�bVS�VcZZ�PSZ]e�bVS�eObS`ZW\S�W\�bVS�T`]\b�]T�bVS�aVW �̂��BVS�P]e�bV`cabS`�
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Wa�Q`WbWQOZ�b]�Q]\b`]ZZW\U�bVS�aVW^�Rc`W\U�[O\ScdS`W\U��Pcb�bVS�bV`cabS`�bcPS�

]^S\W\U�Q`SObSa�O�^]W\b�]T�bc`PcZS\QS�Oa�bVS�aVW^�[]dSa�bV`]cUV�bVS�eObS �̀�

/�bV`cabS`�RSaWU\�W\Q]`^]`ObW\U�bVS�a[OZZSab�^]aaWPZS�bc\\SZ�RWO[SbS`�Q]cZR�

[W\W[WhS�bVS�bc`PcZS\QS�Q`SObSR�Pg�bVS�]^S\W\U�O\R�W\Q`SOaS�VcZZ�ST¿QWS\Qg��

/RO^bW\U�bVS�^`]^SZZS`�RSaWU\�b]�bVS�bc\\SZ�RWO[SbS`�Q]cZR�OZa]�]^bW[WhS�bVS�

À]e�b]eO`Ra�bVS�^`]^SZZS �̀�AbO\RO`R�PZORSa�]T�POQYeO`R�aYSeSR�RSaWU\�eWbV�

`]c\RSR�bW^a�eWZZ�`SacZb�W\�]^bW[c[�bV`cab�ST¿QWS\Qg�

/PObS[S\b�^]bS\bWOZ(���³"�

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�bVS�e]`ZR¸a�ÀSSb�OZ`SORg�S[^Z]ga�

bVWa�bSQV\]Z]Ug��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�[Og�PS�Z]eS �̀

;O`YSb�PO``WS`a(�BVS�[OX]`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab��AVW^�]e\S`a�O`S�`Sa^]\�

aWPZS�T]`�W\dSabW\U�W\�bVSaS�bSQV\]Z]UWSa��O\R�aVW^�]^S`Ob]`a�O`S�bVS�]\Sa�eV]�

^Og�T]`�bVS�TcSZ�Q]\ac[^bW]\�O\R�PS\S¿b�T`][�acQV�bSQV\]Z]UWSa�

ESObVS`�`]cbW\U
ESObVS`�`]cbW\U�bOYSa�W\b]�OQQ]c\b�Qc``S\ba�O\R�eSObVS`�T]`SQOaba�Oa�eSZZ�Oa�

`SOZ�bW[S�aSO�Q]\RWbW]\a�b]�RSbS`[W\S�bVS�[]ab�TcSZ�ST¿QWS\b�`]cbS�T]`�Z]\U�

RWabO\QS�d]gOUSa�

/PObS[S\b�^]bS\bWOZ(����³"���

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�bVS�e]`ZR¸a�ÀSSb�OZ`SORg�S[^Z]ga�

bVWa�bSQV\]Z]Ug��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�[Og�PS�Z]eS �̀

;O`YSb�PO``WS`a(�4cSZ�Q]\ac[^bW]\�Wa�aWU\W¿QO\bZg�OTTSQbSR�Pg�aSO�Q]\RWbW]\a)�

VS\QS��O�QVO`bS`S`�Wa�c\ZWYSZg�b]�^Og�O�^`S[Wc[�eWbV]cb�O�TcSZ�aOdW\U�UcO`O\bSS�

6cZZ�QZSO\W\U
/TbS`�O�aVW^�VOa�PSS\�W\�aS`dWQS�T]`�O�Z]\U�^S`W]R��Wba�VcZZ�PSQ][Sa�T]cZSR��

6cZZ�QZSO\W\U��cacOZZg�bV`]cUV�[SQVO\WQOZ�P`caVW\U��Pg�RWdS`a�]`�Ocb][ObSR�

agabS[a��STTSQbWdSZg�`S[]dSa�[O`W\S�PW]Z]UWQOZ�U`]ebV�PSbeSS\�R`g�R]QYW\Ua��

BVWa�`SRcQSa�T`WQbW]\OZ�`SaWabO\QS�O\R��bVS`ST]`S��W\Q`SOaSa�S\S`Ug�ST¿QWS\Qg�

/PObS[S\b�^]bS\bWOZ(��³����

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�bVS�e]`ZR¸a�ÀSSb�OZ`SORg�S[^Z]ga�

bVWa�[SOac`S��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�[Og�PS�Z]eS �̀

;O`YSb�PO``WS`a(�4cSZ�Q]\ac[^bW]\�Wa�aWU\W¿QO\bZg�OTTSQbSR�Pg�aSO�Q]\RW�

bW]\a)�VS\QS��O�QVO`bS`S`�Wa�c\ZWYSZg�b]�^Og�O�^`S[Wc[�eWbV]cb�O�TcSZ�aOd�

W\U�UcO`O\bSS�

>`]^SZZS`�^]ZWaVW\U
1ZSO\W\U�O\R�^]ZWaVW\U�^`]^SZZS`�ac`TOQSa�QO\�`SRcQS�`]cUV\Saa�O\R�USb�`WR�

]T�OQQc[cZObSR�]`UO\WQ�[ObS`WOZa��eVWQV�`SRcQSa�b`OWZW\U�bc`PcZS\QS�]\�aVW^a�

O\R�bVS�T`WQbW]\OZ�Z]aa�]T�bVS�^`]^SZZS �̀
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/PObS[S\b�^]bS\bWOZ(� ³#��eVS\�R]\S�]\�O�`SUcZO`�^S`W]RWQ�POaWa)� �#³&��

eVS\�^S`T]`[SR�W\bS`[WbbS\bZg�Oa�`S_cW`SR�

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�e]`ZR¸a�ÀSSb�S[^Z]ga�bVWa�[SO�

ac`S��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�[Og�PS�Z]eS �̀

;O`YSb�PO``WS`a(�4cSZ�Q]\ac[^bW]\�Wa�aWU\W¿QO\bZg�OTTSQbSR�Pg�aSO�Q]\RWbW]\a)�

VS\QS��O�QVO`bS`S`�Wa�c\ZWYSZg�b]�^Og�O�^`S[Wc[�eWbV]cb�O�TcSZ�aOdW\U�UcO`O\bSS�

6cZZ�Q]ObW\U
6cZZ�Q]ObW\Ua�QO\�Z]eS`�T`WQbW]\OZ�`SaWabO\QS�O\R�ZW[Wb�T]cZW\U�Pg�O_cObWQ�]`�

UO\Wa[a��`SRcQW\U�Pc\YS`�TcSZ�Q]\ac[^bW]\�O\R�1=
 
�S[WaaW]\a�

/PObS[S\b�^]bS\bWOZ(���#³#��

;O`YSb�^S\Sb`ObW]\(�@]cUVZg�#��]T�\SeZg�^OW\bSR�aVW^a�O`S�^OW\bSR�eWbV�]\S�

]T�bVS�be]�ORdO\QSR�Q]ObW\U�agabS[a�^`SaS\bZg�OdOWZOPZS�

;O`YSb�PO``WS`a(�BVS�[OX]`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab��AVW^�]e\S`a�O`S�`Sa^]\�

aWPZS�T]`�W\dSabW\U�W\�bVSaS�bSQV\]Z]UWSa��O\R�aVW^�]^S`Ob]`a�O`S�bV]aS�eV]�

^Og�T]`�bVS�TcSZ�Q]\ac[^bW]\�O\R�PS\S¿b�T`][�acQV�bSQV\]Z]UWSa�

EW\R�^]eS`
EW\R�S\UW\Sa�O`S�OdOWZOPZS�bVOb�QO\�RSdSZ]^�S\]cUV�bV`cab�b]�^`]dWRS�Ob�ZSOab�

a][S�^`]^cZaW]\��1][^cbS`�Q]\b`]ZSR�YWbSa�ObbOQVSR�b]�bVS�P]e�]T�O�aVW^�QO\�

VO`\Saa�eW\R�^]eS`�O\R�acPabWbcbS�^]eS`�T]`�T]`eO`R�^`]^cZaW]\�

/PObS[S\b�^]bS\bWOZ(�!�#³� ��T]`�eW\R�S\UW\Sa)� ³ ���T]`�YWbSa�

;O`YSb�^S\Sb`ObW]\(�/�\c[PS`�]T�QO`U]�aVW^a�VOdS�PSS\�S_cW^^SR�eWbV�eW\R�

S\UW\Sa��W\QZcRW\U�be]�dSaaSZa�¿bbSR�eWbV�eW\UaOWZa�W\�8O^O\��O���$���RSOR�

eSWUVb�b]\��Reb��bO\YS`�O\R�O� $�����Reb�PcZY�QO``WS`��O\R�O�#������Reb�

^`]RcQb�QO``WS`�RSdSZ]^SR�Pg�2S[O`Y��BVS�C�A��POaSR�9WbSaVW^�O\R�bVS�5S`�

[O\�POaSR�AYgaOWZa�VOdS�S_cW^^SR�[]`S�bVO\�bS\�QO`U]�aVW^a�eWbV�eW\R�YWbSa�

b]�`SRcQS�RS[O\Ra�T`][�RWSaSZ�S\UW\Sa�

;O`YSb�PO``WS`a(�BVSaS�bSQV\]Z]UWSa�O`S�\]b�[Obc`S�O\R�c\QS`bOW\bWSa�`S[OW\��a]�

PO\Ya�O`S�`SZcQbO\b�b]�^`]dWRS�¿\O\QW\U��/\]bVS`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab�

EOabS�VSOb�`SQ]dS`g
EOabS�VSOb�`SQ]dS`g�S_cW^[S\b�QO\�^Oaa�SfVOcab�UOaSa�T`][�O�aVW^¸a�S\UW\Sa�

bV`]cUV�O�VSOb�SfQVO\US`�b]�US\S`ObS�abSO[�T]`�O�bc`PW\S�R`WdS\�US\S`O�

b] �̀�BVS�bVS`[OZ�S\S`Ug�T`][�bVS�SfVOcab�UOa�Wa�QO^bc`SR�O\R�Q]\dS`bSR�W\b]�

SZSQb`WQOZ�S\S`Ug�b]�`SRcQS�RW`SQb�S\UW\S�TcSZ�`S_cW`S[S\ba�T]`�bVS�^`]^cZaW]\�

agabS[�]`�`SRcQS�OcfWZWO`g�S\UW\S�`S_cW`S[S\ba�

/PObS[S\b�^]bS\bWOZ(�$³&��

;O`YSb�^S\Sb`ObW]\(�E6@�QO\�PS�S[^Z]gSR�]\�aVW^a�eWbV�[OW\�S\UW\S�OdS`OUS�

^S`T]`[O\QS�Wa�VWUVS`�bVO\� ������YE�O\R�OcfWZWO`g�S\UW\S�OdS`OUS�^S`�
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T]`[O\QS�VWUVS`�bVO\�������YE��BVWa�aWhS�`S_cW`S[S\ba�ZW[Wb�bVS�\c[PS`�]T�

aVW^a�caW\U�bVWa�bSQV\]Z]Ug�

;O`YSb�PO``WS`a(�:O`US�QO^WbOZ�W\dSab[S\b�`S_cW`S[S\ba��O\R�a^ZWb�W\bS`Saba�

PSbeSS\�aVW^�]e\S`a�O\R�aVW^�]^S`Ob]`a�

/W`�ZcP`WQObW]\
BVWa�`STS`a�b]�O�bSQV\W_cS�Pg�eVWQV�Q][^`SaaSR�OW`�Wa�^c[^SR�W\b]�O�`SQSaa�

W\�bVS�P]bb][�]T�bVS�aVW^¸a�VcZZ�]dS`�bVS�ZS\UbV)�bVS�S\b`OW\SR�OW`�`SRcQSa�bVS�

T`WQbW]\OZ�`SaWabO\QS�PSbeSS\�bVS�eObS`�O\R�bVS�VcZZ��O\R�`SRcQSa�bVS�^`]^cZ�

aW]\�^]eS`�RS[O\R��/\�W\XSQbW]\�agabS[�RSZWdS`a�OW`�b]�`SQSaaSR�O`SO�]T�bVS�

VcZZ�bV`]cUV�O�agabS[�]T�Ocb][ObSR�Q][^`Saa]`a�O\R�dOZdSa��eVWZS�O�Q]\b`]Z�

agabS[�[]\Wb]`a�bVS�d]Zc[S�O\R�^`Saac`S�]T�OW`�O\R�[OW\bOW\a�bVS�]^bW[OZ�

OW`�ZSdSZ�W\�bVS�OW`�QOdWbg�

/PObS[S\b�^]bS\bWOZ(���³�#��T]`�bO\YS`a�O\R�PcZYS`�QO``WS`a��#³'��T]`�Q]\�

bOW\S`�dSaaSZa�

;O`YSb�^S\Sb`ObW]\(�BVS`S�O`S�\]�dSaaSZa�]^S`ObW\U�Q][[S`QWOZZg�bVOb�Qc`�

`S\bZg�caS�bVWa�agabS[��ASO�b`WOZa�VOdS�PSS\�Q]\RcQbSR�eWbV�O�a[OZZ�RS[]\�

ab`ObW]\�dSaaSZ�

;O`YSb�PO``WS`a(�:O`US�QO^WbOZ�W\dSab[S\b�`S_cW`S[S\ba��O\R�bVS�a^ZWb�W\bS`Sab�

A^SSR�`SRcQbW]\
BVS�[OW\�S\UW\S�^]eS`�]cb^cb�`S_cW`S[S\ba�O^^`]fW[ObS�O�QcPWQ�Tc\QbW]\�

PSbeSS\�bVS�aVW^�aS`dWQS�a^SSR�O\R�aVW^�RSaWU\�a^SSR��BVS�`SRcQbW]\�]T�bVS�

aS`dWQS�a^SSR�T`][�bVS�RSaWU\�a^SSR�eWZZ�acPabO\bWOZZg�`SRcQS�bVS�`S_cW`SR�

^]eS`�]cb^cb��/�a[OZZ�`SRcQbW]\�W\�a^SSR�QO\�RSZWdS`�W[^]`bO\b�aOdW\Ua�W\�

TcSZ�Q]\ac[^bW]\�

/PObS[S\b�^]bS\bWOZ(��#�³�'��T]`�����a^SSR�`SRcQbW]\�O\R�!$³!'��T]`� ���

a^SSR�`SRcQbW]\��WT�Sfb`O�aVW^a�O`S�\]b�Q]\aWRS`SR�

;O`YSb�^S\Sb`ObW]\(�BVWa�VOa�PSS\�]PaS`dSR�T]`�a][S�aVW^�`]cbSa�

;O`YSb�PO``WS`a(�BVS�[OW\�Q]\QS`\�Wa�RWa`c^bW]\�]T�bVS�ac^^Zg�QVOW\��7[^]`b�

S`a�Q][^ZOW\�OP]cb�Z]\US`�bW[Sa�T]`�U]]Ra�W\�b`O\aWb��/\]bVS`�Q]\QS`\�Wa�

bVOb�bVS�S\UW\S�[Og�PS�ZSaa�ST¿QWS\b�Ob�Z]eS`�a^SSRa�

;OW\�S\UW\S�`Sb`]¿b
BVWa�W\QZcRSa�[OW\�S\UW\S�bc\W\U�O\R�Q][[]\�`OWZ�S\UW\S�c^U`ORS��7\�[OW\�

S\UW\S�bc\W\U��bVS�[]ab�Q][[]\Zg�caSR�Z]OR�`O\US�Wa�RSbS`[W\SR�O\R�bVS\�

bVS�S\UW\S�Wa�]^bW[WhSR�T]`�]^S`ObW]\�Ob�bVOb�Z]OR��BVWa�`S_cW`Sa�O�RWTTS`S\b�

S\UW\S�[O^^W\U�O\R�S\bOWZa�QVO\USa�W\�W\XSQbW]\�bW[W\U��CaW\U�bVS�Q][[]\�

`OWZ�S\UW\S��Q][PcabW]\�QO\�PS�]^bW[WhSR�]dS`�bVS�S\bW`S�S\UW\S�]^S`ObW\U�

`O\US�b]�W[^`]dS�S\S`Ug�ST¿QWS\Qg�

/PObS[S\b�^]bS\bWOZ(����³��&��T]`�[OW\�S\UW\S�bc\W\U�O\R�������#��T]`�

Q][[]\�`OWZ�



�'

@32C17<5�5@33<6=CA3�5/A�3;7AA7=<A�4@=;�A67>A

;O`YSb�^S\Sb`ObW]\(�0]bV�bSQV\]Z]UWSa�O`S�OdOWZOPZS��

;O`YSb�PO``WS`a(�BVS�[OX]`�PO``WS`�Wa�bVS�a^ZWb�W\bS`Sab��AVW^�]e\S`a�O`S�

`Sa^]\aWPZS�T]`�W\dSabW\U�W\�bVSaS�bSQV\]Z]UWSa��O\R�aVW^�]^S`Ob]`a�O`S�bVS�

]\Sa�eV]�^Og�T]`�bVS�TcSZ�Q]\ac[^bW]\�O\R�PS\S¿b�T`][�acQV�bSQV\]Z]UWSa�

A^SSR�Q]\b`]ZZSR�^c[^a�O\R�TO\a
>c[^a�QO\�QW`QcZObS�ZO`US�O[]c\ba�]T�eObS`�bV`]cUV�S\UW\S�Q]]ZW\U�agabS[a�

b]�Q]]Z�bVS�S\UW\S�O\R�aOdS�S\S`Ug�

/PObS[S\b�^]bS\bWOZ(��� �³��&�

;O`YSb�^S\Sb`ObW]\(�/�aWU\W¿QO\b�^]`bW]\�]T�bVS�e]`ZR¸a�ÀSSb�OZ`SORg�S[^Z]ga�

bVWa�bSQV\]Z]Ug��BVS`ST]`S��bVS�OQbcOZ�OPObS[S\b�^]bS\bWOZ�[Og�PS�Z]eS �̀
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