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^_RaMcW^]b�PM]�OR�aRb_^]QRQ



?MW]�;]cRaSMPR�4^\_^]R]cb�KP^]cW]dRQL^

‡�>^PMcW^]�W]S^a\McW^]�̂W]QWPMcRb�cVR�Z^]UWcdQW]MZ�M]Q�PWaPd\SRaR]cWMZ�_^bWcW^]�^S�cVR�PdaaR]c�QRcRPcW^]�
_^W]c\�;c�Wb�dbdMZZh�bPM]]RQ�MZ^]U�cVR�Z^]UWcdQW]MZ�QWaRPcW^]�^S�cVR�W]b_RPcRQ�P^\_^]R]c�M]Q�QWeWQRQ�
R`dMZZh�W]c^�bReRaMZ�_Macb�W]�cVR�PWaPd\SRaR]cWMZ�QWaRPcW^]\

2gWMZ�_^bWcW^]�̂\RM]b�cVR�QWbcM]PR�ORcfRR]�cVR�PdaaR]c�QRcRPcW^]�_^W]c�M]Q�cVR�Z^]UWcdQW]MZ�MgWb�^S�
cVR�bPM]]W]U�bcMacW]U�_^W]c\�IVR]�M]�R]P^QRa�Wb�W]bcMZZRQ�^]�cVR�_a^OR_�cVR�\RcRaW]U�W]S^a\McW^]�Wb�cVR�
MPPd\dZMcRQ�eMZdR�bV^fW]U�^]�cVR�R]P^QRa_�M]Q�PVM]URb�Mc�bcR_�W]cRaeMZb�K]^c�P^]cW]d^dbZhL\�IVR]�
cVR�R]P^QRa�Wb�]^c�W]bcMZZRQ�^]�cVR�_a^OR_�cVWb�eMZdR�Wb�]^c�cVR�MPcdMZ�QWbcM]PR�eMZdR_�Odc�cVR�jMgWMZ�
bcR_j �\dZcW_ZWRQ�Oh�cVR�PdaaR]c�_^W]c�bRaWMZ�]d\ORa_�S^a�aRSRaR]PR�^]Zh\

4WaPd\SRaR]cWMZ�]d\ORa�̂W]QWPMcRb�cVR�PdaaR]c�UaWQ�ZW]R�bPM]]RQ�MZ^]U�cVR�V^aWj^]cMZ�MgWb\

‡�;\MUR�c^^Zb̂�cVRaR�MaR�S^da�Odcc^]b�̂EPaRR]bV^c_�?^eR _�L^^\�W] _�L^^\�^dc \

‡�8aM_VWPMZ�QWb_ZMh�^S�QRcRPcW^]�QMcM^

J |MgWb�̂MgWMZ�QRcRPcW^]�QWbcM]PR

K|MgWb�̂PWaPd\SRaR]cWMZ�R`dMZ�]d\ORa�^S�ZW]Rb_�M]Q�P^Z^a�W]QWPMcRb�cVR�aRZMcWeR�cVWPY]Rbb�PVM]UR�^S�cVR�
QRcRPcW^]�_^W]c\

FVR�QMaYRa�cVR�P^Z^a_�cVR�\^aR�bRaW^db�cVR�P^aa^bW^]�cVW]]W]U\�GbRa�PM]�dbR�cVR�j<^U�QWMZj �c^�\^eR�cVR�
Pa^bb�Pdab^a�Kcda]�ZRSc�M]Q�aWUVc�c^�\^eR�cVR�Pdab^a�OMPY�M]Q�S^acV_�_aRbb�cVR�Pdab^a�c^�\^eR�d_�^]R�ZW]R_�
M]Q�\^eR�c^�cVR�c^_�ZW]R�fWZZ�PhPZWPMZZh�\^eR�c^�cVR�O^cc^\�ZW]RL�c^�eWRf�cVR�VWbc^aWPMZ�QMcM�Mc�cVR�Pdab^a\

� \	�Ba^XRPc�?M]MUR\R]c
;]�cVR�\MW]�W]cRaSMPR_�PZWPY‰Ba^XRPcŠ c^�R]cRa�cVR�_a^XRPc�\M]MUR\R]c�W]cRaSMPR_�dbRa�PM]�QRZRcR_�Z^MQW]U_�
^_R] _�M]Q�PaRMcR�]Rf�cRbc�WcR\b\

4ZWPY�^]�M]�WcR\�W]�cVR�jBa^XRPc�>Wbcj_�Wc�fWZZ�Mdc^\McWPMZZh�Z^MQ�M]Q�QWb_ZMh�cVR�W]S^a\McW^]�^S�cVR�WcR\_�PZWPY
‰A_R] Š c^�Z^MQ�cVR�VWbc^ah�QRcRPcW^]�WcR\�M]Q�aRcda]�c^�cVR�\MW]�W]cRaSMPR\�4ZWPY�^]�cVR�P^aaRb_^]QW]U�
_MaM\RcRa�W]�jBa^XRPc�;]S^a\McW^]j �c^�\^QWSh�Wc\

4ZWPY‰@RfŠ c^�PaRMcR�M�]Rf�cRbc�_a^XRPc\�;S�M�_a^XRPc�fWcV�cVR�bM\R�]M\R�MZaRMQh�RgWbcb_�dbRa�fWZZ�OR�
_a^\_cRQ�c^�aR_ZMPR�cVR�^aWUW]MZ�_a^XRPc\�;S�h^d�]RRQ�c^�Z^MQ�cVR�PMZWOaMcW^]�_MaM\RcRa�W]S^a\McW^]�^S�M]�
RgWbcW]U�WcR\_�PZWPY�A=_�^cVRafWbR�PZWPY�4M]PRZ\�;]�cVR�_a^XRPc�\M]MUR\R]c�W]cRaSMPR_�ZWUVc�cVR‰>^MQŠ
Odcc^]_�M]Q�cVR]�PZWPY‰@RfŠ c^�\^QWSh�cVR�_a^XRPc�]M\R_�fMZZ�cVWPY]Rbb_�_a^OR�M]Q�^cVRa�_MaM\RcRab�̀;S�
cVR�fMZZ�cVWPY]Rbb_�\McRaWMZ_�_a^OR�VMb�PVM]URQ_�Wc�Wb�aRP^\\R]QRQ�c^�aR|PMZWOaMcR�MScRa�Z^MQW]U�̀;S�cVR�
^aWUW]MZ�PMZWOaMcW^]�_MaM\RcRab�MaR�]^c�Z^MQRQ_�_ZRMbR�cda]�^SS�cVR‰>^MQŠ Odcc^]�^]�cVR�_a^XRPc�
\M]MUR\R]c�W]cRaSMPR\�4ZWPY‰5RZRcRŠ c^�QRZRcR�cVR�R]cWaR�_a^XRPc�^a�_a^XRPc�QMcM\

4ZWPY‰³ Š W]�cVR�d__Ra�aWUVc�P^a]Ra�^S�cVR�W]cRaSMPR�c^�RgWc�cVR�_a^XRPc�\M]MUR\R]c\�;S�Wc�Wb�M�_a^XRPc�
\M]MUR\R]c�W]cRaSMPR�cVMc�_^_b�d_�Mdc^\McWPMZZh�MScRa�O^^cW]U_�dbRa�\dbc‰A_R] Š ^a‰@RfŠ M�cRbc�
_a^XRPc\



7d]PcW^]�Odcc^]b̂
FVRaR�MaR�S^da�Odcc^]b�̂5RZRcR_�>^MQW]U_�A_R] _�@Rf\

Ba^XRPc�ZWbc^
>Wbc�^S�VWbc^aWPMZ�_a^XRPcb\�jBa^XRPcj �Wb�M�SWabc|ZReRZ�QWaRPc^ah_�M]Q�j ;cR\ j �Wb�M�bRP^]Q|ZReRZ�QWaRPc^ah\�4ZWPY‰˜ Š ^S�cVR�caRR�]^QR�
c^�Rg_M]Q_�M]Q�PZWPY‰: Š c^�bVaW]Y\

;]S^a\McW^]�BMaM\RcRab

EV^fW]U�_a^XRPc�W]S^a\McW^]�M]Q�cVR�QMcM�PM]�OR�\^QWSWRQ\�4ZWPY�cVR�_a^XRPc�]M\R�W]�cVR�jBa^XRPc�ZWbcj_�cVR�W]S^a\McW^]�OMa�fWZZ�
QWb_ZMh�cVR�W]S^a\McW^]�^S�cVR�PdaaR]cZh�bRZRPcRQ�_a^XRPc\

;cR\�]M\R ^
cVR�WcR\�Wb�M�bRP^]QMah�QWaRPc^ah\�;c�Wb�aRP^\\R]QRQ�c^�dbR�cVR�bM\R�bRU\R]c�^S�cVR�cRbcRQ�P^\_^]R]c�Mb�M�d]Wc�c^�OdWZQ�
cRbc�WcR\b\�FVR�_a^XRPc�]M\R�cR\_^aMaWZh�bd__^acb�^]Zh�6]UZWbV�W]_dc�\RcV^Qb\

8R^\Rcah^
cVRaR�MaR�cVaRR�ch_Rb�̂_W_Rb_�cM]Yb_�M]Q�SZMc�_ZMcRb\

IMZZ�cVWPY]Rbb�O\\ P^
cVWb�eMZdR�Wb�dbRQ�Mb�cVR�PMZPdZMcW^]�P^RSSWPWR]c�^S�cVR�bdObR`dR]c�j cVWPY]Rbbj �aRbdZc�M]Q�cVR�W]WcWMZ�P^]QWcW^]b�^S�cVR�
MZU^aWcV\\�;c�Wb�aRP^\\R]QRQ�c^�dbR�M]�dZcaMb^]WP�cVWPY]Rbb�UMdUR�c^�\RMbdaR�cVR�MPcdMZ�cVWPY]Rbb�W]�M�]^]|P^aa^QRQ�MaRM\�
;S�cVR�MPcdMZ�cVWPY]Rbb�eMZdR�PM]]^c�OR�^OcMW]RQ_�cVR�]^\W]MZ�cVWPY]Rbb�^S�cVR�P^\_^]R]c�PM]�OR�R]cRaRQ\�;S�cVR�]^\W]MZ�
eMZdR�Wb�MZb^�d]Y]^f]_�M]�M__a^gW\McR�eMZdR�PM]�OR�R]cRaRQ\

4ZMQQW]U�ZMhRa�cVWPY]Rbb�O\\ P^
cVR�]^\W]MZ�eMZdR�^S�cVR�cVWPY]Rbb�^S�cVR�P^McW]U�ZMhRa\�;S�cVR�]^\W]MZ�eMZdR�Wb�d]Y]^f]_�M]�M__a^gW\McR�eMZdR�PM]�OR�
R]cRaRQ�fWcV^dc�VMeW]U�c^�OR�eRah�MPPdaMcR\

AdcRa�QWM\RcRa�O\\ P^
cVR�]^\W]MZ�^dcRa�QWM\RcRa�^S�cVR�_W_R�P^\_^]R]cb\�;S�cVR�]^\W]MZ�eMZdR�Wb�d]Y]^f]_�M]�M__a^gW\McR�eMZdR�PM]�OR�R]cRaRQ�
fWcV^dc�VMeW]U�c^�OR�eRah�MPPdaMcR\�FVWb�_MaM\RcRa�VMb�]^�RSSRPc�^]�cM]Yb�M]Q�SZMc�P^\_^]R]cb \



Ba^XRPc�?M]MUR\R]c�BMaM\RcRab�KP^]cW]dRQL^

2gWMZ�ZR]UcV�O\\ P^
FVR�M__a^gW\McR�Z^]UWcdQW]MZ�MgWMZ�ZR]UcV�^S�cVR�W]b_RPcRQ�P^\_^]R]c�K_W_RL\�FVR�MgWMZ�W]b_RPcW^]�
QWbcM]PR�PM]�MZb^�OR�bRc�M]Q�PMZWOaMcRQ�W]�¶� \
 · �c^�\^QWSh�cVWb�_MaM\RcRa\

2gWMZ�bcR_�O\\ P^
FVR�bR_MaMcW^]�QWbcM]PR�QdaW]U�Z^]UWcdQW]MZ�MgWMZ�bPM]]W]U\�FVR�MgWMZ�ZR]UcV�QWeWQRQ�Oh�cVR�MgWMZ�
bcR_�QRcRa\W]Rb�cVR�]d\ORa�^S�UaWQb�^]�cVR�J|MgWb�W]�cVR�¶� \��?MW]�W]cRaSMPR�‡�8aM_VWPMZ�QWb_ZMh�^S�
W]b_RPcW^]�QMcM·\ �;]�cVR�j_^bWcW^]�caWUURaj �\^QR _�RMPV�cW\R�cVR�QWbcM]PR�R]P^QRa�MPPd\dZMcRb�c^�
cVWb�bcR_�eMZdR_�Wc�fWZZ�Mdc^\McWPMZZh�caWUURa�M�QRcRPcW^]\�FVWb�_MaM\RcRa�PM]�MZb^�OR�\^QWSWRQ�W]�
¶� \
�ERccW]U�M]Q�PMZWOaMcW^]·\

Ba^OR�B�̂�5RSMdZc���\\

Ba^OR�B	̂�5RSMdZc���\\

Ba^OR�B
̂�5RSMdZc�	�\\

ERZRPc�QWSSRaR]c�_a^OR�ch_Rb_�M]Q�cVR�QRSMdZc�eMZdR�^S�MgWMZ�bcR_�fWZZ�OR�Mdc^\McWPMZZh�SWZZRQ�W]\

4WaPd\SRaR]cWMZ�K4WaP\L�R`dMZ�]d\ORâ
;]QWPMcRb�V^f�\M]h�UaWQ�ZW]Rb�MaR�bPM]]RQ�MZ^]U�cVR�MgWMZ�QWaRPcW^]_�fVWPV�Wb�cVR�]d\ORa�^S�
R`dMZZh�QWeWQRQ�a^fb�W]�cVR�PWaPd\SRaR]cWMZ�QWaRPcW^]� KK|MgWbL\�FVWb�_MaM\RcRa�PM]�MZb^�OR�\^QWSWRQ�
W]�¶� \
�ERccW]U�M]Q�PMZWOaMcW^]·\

5RcRPcW^]�QMcR^
FVR�bhbcR\�QMcR�Wb�QRSMdZc�fVR]�cVR�_a^XRPc�fMb�RbcMOZWbVRQ_�M]Q�Wc�PM]]^c�OR�\^QWSWRQ�
cR\_^aMaWZh\

E_MabR�bPM]�ª�5R]bR�bPM]̂
FVR�QRSMdZc�\^QR�Wb�jE_MabR�bPM]j\�;S�bdb_RPcRQ�P^aa^bW^]�Wb�S^d]Q�QdaW]U�QRcRPcW^]_�Wc�PM]�OR�
`dWPYZh�bfWcPVRQ�c^�j5R]bR�bPM]j �S^a�\^aR�QRcMWZRQ�bPM]]W]U\

� \
�ERccW]U�M]Q�4MZWOaMcW^]
;]�cVR�\MW]�W]cRaSMPR_�PZWPY�ERccW]U�^a�_aRbb�cVR�ZRSc�=��YRh�M]Q�aWUVc�=	�YRh�^S�cVR�_a^OR�Mc�cVR�bM\R�
cW\R�c^�R]cRa�cVR�bRccW]U�W]cRaSMPR�S^a�_MacWMZ�_MaM\RcRa�\^QWSWPMcW^]�M]Q�PMZWOaMcW^]\�4ZWPY�³ �W]�cVR�
d__Ra�aWUVc�P^a]Ra�^S�cVR�W]cRaSMPR�c^�RgWc\



2PcW^]�Odcc^]b̂

ERcKDL_�PMZWOaMcRK>L_�MQXdbcW^]�M]Q�?^QWSh\

ERccW]U�_MaM\RcRab^

4ZWPY�cVR�eMZdR�^]�cVR�aWUVc�^S�RMPV�_MaM\RcRa�c^�\^QWSh�Wc\�4ZWPY�ERccW]U�c^�bMeR�cVR�\^QWSWRQ�_MaM\RcRab_�^a�
PZWPY�4MZWOaMcW^]�c^�Mdc^\McWPMZZh�bMeR�cVR�bRc�_MaM\RcRab\�;S�h^d�PZWPY�³ �c^�RgWc_�Wc�fWZZ�]^c�OR�bMeRQ\

EPM]�\^QR �̂FVRaR�MaR�SWeR�^_cW^]b�̂B^W]c�cRbc_�FW\R�bPM]_�B^bWcW^]�bPM]_�B^bWcW^]�bcR__�B^bWcW^]�_^W]c\�
7^a�QRcMWZb_�bRR�bRPcW^]��\
�FRbc�M]Q�DRcRbc\

2ccR]cW^]̂�FVR�QWbcM]PR�R]P^QRa�Wb�aR`dWaRQ�S^a�_^bWcW^]�bPM]_�M]Q�cVR�R]P^QRa�QWbcM]PR�VMb�ORR]�
PMZWOaMcRQ�ORS^aR�QRZWeRah\�FVR�bM\R�V^bc�R`dW__RQ�fWcV�\dZcW_ZR�ch_Rb�^S�_a^ORb�^]Zh�]RRQb�c^�PMZWOaMcR�
^]R�_a^OR\�;S�cVR�QWbcM]PR�Raa^a�Wb�S^d]Q�c^�OR�c^^�ZMaUR�QdaW]U�dbR_�dbRab�PM]�PMZWOaMcR�cVR\bRZeRb\

6]P^QRa�4MZWOaMcW^]�Ba^PRbb^

4ZWPY�cVR�\R]d�OMa�F̂ ^Zb�� �6]P^QRa�4MZWOaMcW^]^

BaR_MaR�M�adZRa_�MZWU]�cVR�_a^OR�PR]cRa�MgWb�fWcV�cVR��\\�bPMZR_�PZWPY�cVR�_a^OR�ZRSc�Odcc^]�c^�bcMac�cVR�
PMZWOaMcW^]�_a^PRQdaR

�\

BdbV�cVR�_a^OR�S^afMaQ�KcVR�_^bWcWeR�QWaRPcW^]�PM]�OR�b_RPWSWRQ�Oh�WcbRZSL�\^eR�cVR�PR]cRa�MgWb�c^�cVR�
	��\\�bPMZR _�PZWPY�cVR�_a^OR�aWUVc�Odcc^]\�FVR�\RbbMUR�j6]P^QRa�PMZWOaMcW^]�bdPPRbbbj�Wb�QWb_ZMhRQ

	 \

;S�cVR�R]P^QRa�PMZWOaMcW^]�SMWZb_�_ZRMbR�aR|R]cRa�bcR_�K�L
 \



ERccW]U�BMaM\RcRab�5RcMWZb^

Ba^OR�\^QR̂
Ff^�^_cW^]b�MeMWZMOZR�̂j VWUV�aRb^ZdcW^]�KbZWUVcZh�Z^fRa�_R]RcaMcW^]Lj�M]Q�j VWUV�_R]RcaMcW^]�KbZWUVcZh�Z^fRa�aRb^ZdcW^]Lj\

BaW^aWch�bV^dZQ�OR�UWeR]�c^�dbW]U�cVR�jVWUV�DRb^ZdcW^]j �\^QR \

IVR]�cVR� j VWUV�aRb^ZdcW^]j �\^QR�PMZWOaMcW^]�Wb�d]bdPPRbbSdZ�^a�cVR�QRcRPcW^]�QMcM�Xd\_b�bWU]WSWPM]cZh�fVR]�cVR�P^eRaMUR�ZMhRa�
cVWPY]Rbb�Wb�UaRMcRa�cVM]��	��\\�^a�cVR�f^aY_WRPR�O^Qh�fMZZ�cVWPY]Rbb�Wb�UaRMcRa�cVM]�
�\\_�cVR�j VWUV�_R]RcaMcW^]�KbZWUVcZh�
Z^fRa�aRb^ZdcW^]Lj�\^QR�bV^dZQ�OR�bRZRPcRQ\

5RcRPcW^]�\^QR̂
Ff^�ch_Rb �̂j :WUV�bR]bWcWeWchj �M]Q�j :WUV�aRZWMOWZWchj\ �FVR�j :WUV�bR]bWcWeWchj �\^QR�Wb�_aRSRaaRQ\

IVR]�cVRaR�Wb�bRaW^db�W]cRaSRaR]PR�^a�Wa^]�bVRRc�f^aYW]U�P^]QWcW^]�Ma^d]Q_�Wc�Wb�aRP^\\R]QRQ�c^�PV^^bR�j :WUV�aRZWMOWZWchj �
\^QR \

Ba^OR�QWb_ZMh^
DRZMcWeR�cVWPY]Rbb�G_�2Ob^ZdcR�cVWPY]Rbb�\\\

2gWMZ�ZR]UcV^
FVR�bM\R�Mb�bRPcW^]��\	�Ba^XRPc�\M]MUR\R]c�‡�;]S^a\McW^]�BMaM\RcRab�‡�2gWMZ�ZR]UcV\

4WaPd\SRaR]cWMZ�K4WaP\L�R`dMZ�]d\ORâ
EM\R�Mb�bRPcW^]��\	�Ba^XRPc�\M]MUR\R]c�;cR\b�‡�;]S^a\McW^]�BMaM\RcRab�‡�4WaPd\SRaR]cWMZ�R`dMZ�]d\ORa\

EPM]]W]U�5WaRPcW^]
FVRaR�MaR�cf^�^_cW^]b�^S�Z^]UWcdQW]MZ�MgWb�M]Q�ZMcRaMZ�PWaPd\SRaR]PR_�fVWPV�MaR�QRcRa\W]RQ�Oh�cVR�bPM]]W]U�QWaRPcW^]�^S�cVR�_a^OR�
MZ^]U�cVR�P^\_^]R]c�K_W_RL\

2gWMZ�EcR_
EM\R�Mb�¶� \	�Ba^XRPc�\M]MUR\R]c�_a^XRPc�‡�;]S^a\McW^]�_MaM\RcRa�‡�2gWMZ�bcR_�bWjR

@^cR
?^QWSh�cVR�bP^aRb�bdPV�Mb�MgWMZ�ZR]UcV_�MgWMZ�bcR__�M]Q�PWaPd\SRaR]cWMZ�QWaRPcW^]�VRaR\�A]Zh�cVR�]d\ORa�^S�cMOZR�PRZZb�W]�cVR�UaM_VWPMZ�
QWb_ZMh�PM]�OR�W]PaRMbRQ\�;S�cVR�]d\ORa�^S�cMOZR�PRZZb�Wb�QRPaRMbRQ_�cVR�Mdc^\McWP�bRccW]U�Wb�W]eMZWQ\



� \
�5RcRPcW^]�E_RRQ

FVRaR�MaR�SWeR�ZReRZb�MQXdbcMOZR�Sa^\�7Mbc�c^�EZ^f\�4ZWPY�^]�QWSSRaR]c�_^bWcW^]b�^S�cVR�SM]|

bVM_RQ�P^Z^a�OMa_�^a�QaMU�cVR�P^]PMeR�_^W]c�^]�cVR�aRQ�PWaPZR�W]�cVR�\WQQZR_�M]Q�a^cMcR�c^�M�

bdWcMOZR�M]UZR�M]Q�cVR]�aRZRMbR\�5WSSRaR]c�caWUURaW]U�\RcV^Qb�VMeR�QWSSRaR]c�MQXdbc\R]c�

^OXRPcb^

EPM]�?^QR AOXRPc�^S�2QXdbc\R]c

B^W]c�cRbc_�B^bWcW^]�bcR__�B^bWcW^]�_^W]c 2QXdbc�bW]UZR�_^W]c�QRcRPcW^]ªbM\_ZW]U�

QdaMcW^]\�FVR�bZ^fRa�b_RRQ_�cVR�Z^]URa�

bW]UZR�_^W]c�QRcRPcW^]ªbM\_ZW]U�cW\R_�M]Q�

cVR�VWUVRa�bcMOWZWch�^S�cVR�QRcRPcW^]�QMcM\

FW\R�bPM] 2QXdbc�cVR�W]cRaeMZ�ORcfRR]�cRbcb\�FVR�

bZ^fRa�b_RRQ_�cVR�Z^]URa�W]cRaeMZ�M]Q�

bM\_ZW]U�cW\R_�cVR�VWUVRa�bcMOWZWch�^S�cVR�

QRcRPcW^]�QMcM_�M]Q�cVR�bZ^fRa�

P^]cW]d^db�bPM]]W]U�b_RRQ\

B^bWcW^]�bPM] FVWb�_MaM\RcRa�Wb�W]eMZWQª]^�RSSRPc

2ccR]cW^]̂�G]QRa�cVR�_aR\WbR�^S�R]bdaW]U�cVR�bcMOWZWch�^S�cVR�cRbc�aRbdZcb_�cah�c^�dbR�M�SMbcRa�

cRbc�b_RRQ�c^�W\_a^eR�cVR�cRbc�RSSWPWR]Ph\�8R]RaMZZh_�cVR�cVWPYRa�cVR�PZMQQW]U�ZMhRa_�cVR�

fRMYRa�cVR�QRcRPcW^]�bWU]MZ_�M]Q�cVR�bZ^fRa�cVR�QRcRPcW^]�b_RRQ�̀S^a�cVR�OMaR�cdOR�bPM]]W]U�

fWcV^dc�PZMQQW]U_�cVR�SMbcRbc�URMa�PM]�OR�dbRQ\

� \
�4MZWOaMcW^]
EW\WZMa�c^�cVR�dZcaMb^]WP�cVWPY]Rbb�\RMbdaR\R]c�\RcV^Q_�cVR�_dZbR�RQQh�PdaaR]c�\RcV^Q�

]RRQb�c^�PMZWOaMcR�cVR�RZRPca^\MU]RcWP�_MaM\RcRab�^S�cVR�W]b_RPcRQ�\R\ORa�ORS^aR�

QRcRPcW]U�cVR�cVWPY]Rbb\�;S�Wc�Wb�M�]Rf�W]b_RPcW^]�_a^XRPc_�Wc�\dbc�OR�PMZWOaMcRQ�ORS^aR�
W]b_RPcW^]\�4MZWOaMcW^]�Wb�PMaaWRQ�^dc�W]�M�U^^Q�MaRM�^S�cVR�cRbcRQ�P^\_^]R]c_�^a�^]�

bcM]QMaQ�cRbc�OZ^PYb�^S�cVR�bM\R�\McRaWMZ_�bW\WZMa�fMZZ�cVWPY]Rbb_�cVR�bM\R�_a^cRPcWeR�bYW]�

ZMhRa_�bW\WZMa�cVWPY]Rbb�P^eRa�ZMhRa_�M]Q�bW\WZMa�^_RaMcW]U�cR\_RaMcdaR\



4MZWOaMcW^]�EcR_b^

BZMPR�cVR�_a^OR�W]�M�U^^Q�MaRM�^S�cVR�

P^\_^]R]c�c^�OR�W]b_RPcRQ

4ZWPY�4MZWOaMcW^]�^a�PZWPY�cVR�ZRSc�YRh�=��^S�

cVR�_a^OR

FVR�bcMcdb�W]QWPMc^a�ZWUVcb�aRQ�= Û _�M]Q�

cVR�_a^OR�QWb_ZMh�bV^fb�jDd] \\\j_�

W]QWPMcW]U�cVMc�PMZWOaMcW^]�Wb�W]�_a^UaRbb�

KcMYRb�MO^dc���|
�b L

IVR]�cVR�W]QWPMc^a�ZWUVcb�UaRR]�= ì _�cVR�

_a^OR�QWb_ZMh�bV^fb�j ^Ybj_�W]QWPMcW]U�

bdPPRbbSdZ�PMZWOaMcW^]

2�PMZWOaMcW^]�QWMZ^U�O^g�fWZZ�OR�_a^\_cRQ\�

2ScRa�PZWPYW]U�A=_�cVR�QWMZ^U�O^g�fWZZ�PZ^bR

BZMPR�cVR�_a^OR�W]�cVR�MWa�^S�cVR�QRcRPcW^]�

R]eWa^]\R]c

4ZWPY�4MZWOaMcW^]�^a�PZWPY�cVR�=	�Odcc^]�^]�

cVR�aWUVc�bWQR�^S�cVR�_a^OR

EcMcdb�W]QWPMc^a�fWZZ�OR�aRQ�= Û _�_a^OR�

QWb_ZMhb�jDd] \\\j�KcMYRb�MO^dc��®��bRP^]QbL

IVR]�UaRR]�ZWUVc�Wb�^]�= ì _�_a^OR�

QWb_ZMhb�jA=bj_�W]QWPMcW]U�bdPPRbbSdZ�

PMZWOaMcW^]

FVR�bRccW]U�W]cRaSMPR�fWZZ�Mdc^\McWPMZZh�

PZ^bR�M]Q�aRcda]�c^�?MW]�W]cRaSMPR_�

bV^fW]U�cVR�aRQ�PMZWOaMcW^]�PdaeR



;\_^acM]c�2ccR]cW^]�B^W]cb

4MZWOaMcW^]�_^W]c�
bRZRPcW^]^

FVR�PMZWOaMcW^]�_^W]c�PM]�OR�

bRZRPcRQ�M]hfVRaR�^]�cVR�

W]b_RPcRQ�P^\_^]R]c_�Odc�cah�c^�

bRZRPc�M�U^^Q�MaRM�fWcV�Z^f�

P^aa^bW^]�_a^OMOWZWch�M]Q�cVW]�

P^McW]U_�bdPV�Mb�cVR�d__Ra�VMZS�^S�

cVR�_W_R�M]Q�cVR�bWQR�^S�cVR�

RZO^f\

?McRaWMZ�P^]bWbcR]Ph^

FVR�\McRaWMZ�^S�cVR�PMZWOaMcW^]�

_^W]c�M]Q�cVR�QRcRPcW^]�_^W]c�\dbc�

OR�cVR�bM\R_�M]Q�cVR�^_RaMcW]U�

P^]QWcW^]b�bdPV�Mb�^_RaMcW]U�

cR\_RaMcdaR�M]Q�P^McW]U�

cVWPY]Rbb�bV^dZQ�MZb^�OR�Mb�PZ^bR�

Mb�_^bbWOZR\�;S�cVRaR�Wb�M�\MX^a�

PVM]UR_�h^d�]RRQ�c^�aRPMZWOaMcR\�

FVR�RZO^f�_Mac�M]Q�cVR�bcaMWUVc�

_W_R�bRPcW^]�UR]RaMZZh�]RRQ�c^�OR�

PMZWOaMcRQ�M]Q�cRbcRQ�bR_MaMcRZh�

QdR�c^�QWSSRaR]c�\McRaWMZb�M]Q�

_a^PRbbW]U�cRPV]W`dRb\

Ba^OR�^aWR]cMcW^]^

FVR�_a^OR�Wb�QWaRPcW^]MZ\�;c�Wb�

UR]RaMZZh�aRP^\\R]QRQ�cVMc�cVR�

Z^]U�bWQR�^S�cVR�_a^OR�OR�_ZMPRQ�

MZ^]U�cVR�Z^]UWcdQW]MZ�MgWb�^S�cVR�

_W_RZW]R\�;S�cVR�Z^]U�bWQR�^S�cVR�

_a^OR�]RRQb�c^�OR�_ZMPRQ�MZ^]U�

V^aWj^]cMZ�PWaPd\SRaR]cWMZ�^S�cVR�

_W_RZW]R�QdaW]U�cVR�QRcRPcW^]�

_a^PRbb_�PRacMW]�QRcRPcW^]�Raa^ab�

\Mh�OR�W]ca^QdPRQ�Mc�cVWb�cW\R_�

M]Q�Wc�Wb�]RPRbbMah�c^�aR|PMZWOaMcR�

fWcV�cVR�_a^OR�_ZMPRQ�V^aWj^]cMZZh\

4MZWOaMcW^]�QdaMcW^]^

FVR�PMZWOaMcW^]�_a^PRbb�cMYRb�

\^aR�cVM]�cR]�bRP^]Qb�c^�Q^jR]b�

^S�bRP^]Qb\�FVR�cVWPYRa�cVR�

cVWPY]Rbb_�cVR�Z^]URa�cVR�

PMZWOaMcW^]�cW\R\�5daW]U�cVR�

PMZWOaMcW^]�_a^PRbb_�cVR�_a^OR�

\dbc�]^c�OR�\^eRQ _�Rb_RPWMZZh�

fVR]�cVR�_a^cRPcWeR�ZMhRa�Wb�Wa^]_�

cVR�_a^OR�\dbc�OR�_aRbbRQ�Mb�

PZ^bR�Mb�_^bbWOZR�c^�cVR�Wa^]\



� \
�4MZWOaMcW^]�|�Fa^dOZRbV^^cW]U�B�HRaWSWPMcW^]
4MZWOaMcW^]�7MWZdaR^
2ScRa�cVR�PMZWOaMcW^]�Wb�P^\_ZRcRQ_�WS�cVR�_a^\_c�j4MZWOaMcW^]�SMWZRQj �Wb�PZWPYRQ_�h^d�PM]�cah�cVR�PMZWOaMcW^]�MUMW]�MScRa�PZWPYW]U�A=_�^a�aRcda]�c^�cVR�Ba^XRPc�\M]MUR\R]c�W]cRaSMPR_�M]Q�aR|
PMZWOaMcR�MScRa�PaRMcW]U�M�]Rf�_a^XRPc\�;S�cVR�PMZWOaMcW^]�SMWZb�\dZcW_ZR�cW\Rb_�Wc�\Mh�OR�cVMc�cVR�PdaaR]c�P^\_^]R]c�d]QRa�cRbc�Wb�ORh^]Q�cVR�bP^_R�^S�cVR�_a^OR\�K̂ d�PM]�cah�M]^cVRa�_a^OR�MScRa�
aR_ZMPW]U�Wc\

HRaWSWPMcW^]�^S�4MZWOaMcW^]�6SSRPc^
;]�^aQRa�c^�SdacVRa�eRaWSh�cVR�PMZWOaMcW^]�RSSRPc_�MScRa�cVR�PMZWOaMcW^]�Wb�P^\_ZRcRQ_�cVR�QRcRPcW^]�PM]�OR�aR_RMcRQ�
®��cW\Rb�Mc�cVR�PMZWOaMcW^]�_^W]c\�;S�cVR�QRcRPcW^]�QMcM�VMb�M�VWUV�QRUaRR�^S�
P^W]PWQR]PR�KcVR�OZdR�ZW]R�^S�cVR�QRcRPcW^]�bWU]MZ�M]Q�cVR�^aM]UR�ZW]R�^S�cVR�PMZWOaMcW^]�bWU]MZ�VMeR�M�VWUV�QRUaRR�^S�P^W]PWQR]PRL_�M]Q�cVR�SZdPcdMcW^]�aM]UR�Wb�»
 G�KaRSRaR]PR�eMZdRL_�Wc�
\RM]b�cVMc�cVR�PMZWOaMcW^]�RSSRPc�Wb�U^^Q�M]Q�aRMQh�S^a�cMaURc�MaRM�QRcRPcW^]\�;S�cVR�cRbc�aRbdZc�Xd\_b�UaRMcZh_�cVR�SZdPcdMcW^]�aM]UR�¼�� G�KaRSRaR]PR�eMZdRL�W]QWPMcRb�cVMc�cVR�PMZWOaMcW^]�RSSRPc�
Wb�_^^a_�M]Q�Wc�]RRQb�c^�OR�aRPMZWOaMcRQ_�^a�ORPMdbR�cVR�PdaaR]c�P^\_^]R]c�ORW]U�cRbcRQ�RgPRRQb�cVR�_a^ORkb�PM_MOWZWch�aM]UR_�cVR�_a^OR�\dbc�OR�aR_ZMPRQ�ORS^aR�MccR\_cW]U�cVR�PMZWOaMcW^]\

5RcRPcW^]�E_RRQ�2QXdbc\R]c^
8R]RaMZZh_�ORS^aR�cVR�PMZWOaMcW^]_�cVR�QRcRPcW^]�b_RRQ�Wb�MQXdbcRQ\�2ScRa�cVR�PMZWOaMcW^]�Wb�bdPPRbbSdZ_�cVR�QRcRPcW^]�b_RRQ�Wb�W]PaRMbRQ�Mb�\dPV�Mb�_^bbWOZR�MPP^aQW]U�c^�cVR�PMZWOaMcW^]�RSSRPc\

2Wa�4MZWOaMcW^]^
IVR]�PMZWOaMcW]U_�cVR�_a^OR�bV^dZQ�OR�_ZMPRQ�W]�cVR�MWa�Mb�SMa�Mb�_^bbWOZR�MfMh�Sa^\�cVR�W]b_RPcRQ�\R\ORa\

3MaR�FdOR�6gPR_cW^]^
;S�Wc�Wb�M�OMaR�cdOR�bPM]�M]Q�cVR�bWU]MZ�Wb�aRZMcWeRZh�bca^]U_�cVR�PMZWOaMcW^]�bcR_�PM]�MZb^�OR�bYW__RQ�MScRa�PMZWOaMcW^]�fWcV^dc�PMZWOaMcW^]\�2ScRa�PMZWOaMcW^]�Wb�P^\_ZRcRQ_�PZWPY�³ �6gWc�c^�bYW_�
PMZWOaMcW^]\

� \
�EcMcdb�;]QWPMc^a
FVR�bcMcdb�W]QWPMc^a�Wb�P^\_^bRQ�^S�cf^�W]QWPMc^ab_�ZRSc�UaRR]�M]Q�aWUVc�aRQ_�W]QWPMcW]U�cVR�PdaaR]c�ad]]W]U�bcMcdb�M]Q�PMZWOaMcW^]�aRbdZc\

DRQ�ZWUVc�^]�= Û _�UaRR]�ZWUVc�^SS 4MZWOaMcW^]�Wb�W]�_a^UaRbb\�AcVRa�^_RaMcW^]b�MaR�Mdc^\McWPMZZh�_a^VWOWcRQ\

DRQ�ZWUVc�^SS_�UaRR]�ZWUVc�^]�= ì FVR�PMZWOaMcW^]�Wb�bdPPRbbSdZ�M]Q�cVR�bRccW]U�W]cRaSMPR�Wb�Mdc^\McWPMZZh�RgWcRQ\

DRQ�ZWUVc�^SS_�UaRR]�ZWUVc�^SS�= = 4MZWOaMcW^]�SMWZRQ_�dbRa�PM]�S^ZZ^f�cVR�_a^UaM\�_a^\_cb�S^a�cVR�]Rgc�bcR_\



� \��2QXdbc\R]c� KEca^]U�6ZRPca^\MU]RcWP�;]cRaSRaR]PR�@^WbR�
Ed__aRbbW^]L
;S�cVR�bWU]MZ�Wb�bca^]U�MScRa�PMZWOaMcW^]�M]Q�]^�W]QWPMcW^]�^S�fMeRS^a\�SZdPcdMcW^]_�cVWb�bcR_�PM]�OR�^\WccRQª]^�MQXdbc\R]c�Wb�aR`dWaRQ�
KRZRPca^\MU]RcWP�]^WbR�bd__aRbbW^]L\�;S�cVR�bWU]MZ�Wb�fRMY�MScRa�PMZWOaMcW^]�M]Q�fMeRS^a\�SZdPcdMcW^]�Wb�_a^\_cRQ_�Wc�W]QWPMcRb�cVMc�cVRaR�\Mh�OR�
bca^]U�RZRPca^\MU]RcWP�W]cRaSRaR]PR�W]�cVR�b_MPR�^S�cVR�QRcRPcW^]�MaRM_�cVR�_a^OR�]RRQb�c^�OR�MQXdbcRQ�SWabc�KRZRPca^\MU]RcWP�]^WbR�bd__aRbbW^]L\

2QXdbc\R]c�Ba^PRQdaR^

BZRMbR�ZWSc�cVR�_a^OR�W]c^�cVR�MWa_�MfMh�Sa^\�\RcMZ�P^\_^]R]cb�M]Q�cVR�W]bcad\R]c�V^bc�· ��\ _�M]Q�cVR]�PZWPY�cVR�2QXdbc\R]c�Odcc^]�c^�bcMac�
MQXdbc\R]c\

� \��?^QWSh�K4^]SWQR]PR�;]cRaeMZ�?^QWSWPMcW^]L
;]�b^\R�P^\_ZRg�f^aY�R]eWa^]\R]cb _�WS�cVR�Mdc^\McWP�PMZWOaMcW^]�VMb�SMWZRQ�M]Q�cVR�bWU]MZ�PdaeR�Wb�U^^Q_�Wc�PM]�OR�caWRQ�c^�\M]dMZZh�MQXdbc�cVR�
P^]SWQR]PR�W]cRaeMZ�S^a�PMZWOaMcW^]\

2b�bV^f]�W]�cVR�_WPcdaR^

FVR�̂ aM]UR�ZW]R�aR_aRbR]cb�cVR�bWU]MZ�P^ZZRPcRQ�Mc�cVR�PMZWOaMcW^]�_^W]c
FVR�OZdR�ZW]R�aR_aRbR]cb�cVR�cVR^aRcWPMZ�PMZPdZMcW^]�bWU]MZ
5aMU�M]Q�Qa^_�cf^�eRacWPMZ�ZW]Rb�c^�\M]dMZZh�\^QWSh�cVR�P^]SWQR]PR�W]cRaeMZ



� \
�5RcRPcW^]�M]Q�DRcRbcW]U

2ScRa�cVR�PMZWOaMcW^]�Wb�bdPPRbbSdZ_�4ZWPY�cVR�4^]SWa\�Odcc^]�M]Q�aRcda]�c^�?MW]�

W]cRaSMPR\�FVR�^_RaMcW^]�bcR_b�^S�cVR�SWeR�\^QRb�MaR�Mb�S^ZZ^fb^

EPM]�?^QR�AeRaeWRf^

B^W]c�cRbc

B^W]c�Oh�_^W]c�QRcRPcW^]_�\M]dMZ�YRhb�aR`dWaRQ�c^�caWUURa�\RMbdaR\R]c_�]^�

_^bWcW^]�W]S^a\McW^]�aRP^aQRQª]^�R]P^QRa�aR`dWaRQ

FW\R�bPM]

2dc^\McWP�P^]cW]d^db�bPM]]W]U�Mc�SWgRQ�cW\R�W]cRaeMZb_�_^bWcW^]�W]S^a\McW^]�]^c�

aRP^aQRQªR]P^QRa�W]bcMZZMcW^]�]^c�aR`dWaRQ

B^bWcW^]�bPM]

5WbcM]PR�R]P^QRa�Mdc^\McWPMZZh�caWUURab�\RMbdaR\R]c�RMPV�cW\R�Wc�MPPd\dZMcRb�

c^�cVR�bcR_�eMZdR�QdaW]U�_a^OR�\^eR\R]c

B^bWcW^]�bcR_

EcR_�\^eR�cVR�_a^OR_�Pdab^a�\^eRb�fWcV�_a^OR�_^bWcW^]_�_a^OR�bcMhb�Mc�

QRcRPcW^]�_^W]c�S^a�MO^dc��\�b�fVWPV�Mdc^\McWPMZZh�caWUURab�\RMbdaR\R]c

B^bWcW^]�_^W]c

EcR__W]U�\^eW]U�_a^OR_�Pdab^a�\^eRb�fWcV�_a^OR�_^bWcW^]_�\M]dMZ�YRhbca^YR�

aR`dWaRQ�c^�caWUURa�\RMbdaR\R]c



� \
�B^W]c�FRbc�?^QR�|�5RcMWZRQ�A_RaMcW^]
B^W]c�Oh�_^W]c�QRcRPcW^]_�\M]dMZ�YRhb�MaR�aR`dWaRQ�c^�caWUURa�cVR�\RMbdaR\R]c_�]^�_^bWcW^]�W]S^a\McW^]�Wb�aRP^aQRQª]^�
R]P^QRa�Wb�aR`dWaRQ\�;]�cVR�5RcRPcW^]�E_RRQ�bRccW]Ub_�cVR�QdaMcW^]�^S�M�bW]UZR�cRbc�PM]�OR�MQXdbcRQ�̂fVR]�cVR�\RMbdaR\R]c�
bWU]MZ�Wb�fRMY_�h^d�PM]�cda]�cVR�j?RMbdaR�b_RRQ�_M]RZj �c^�cVR�aWUVc_�cVR�\RMbdaR�b_RRQ�ORP^\Rb�bZ^fRaªcVR�Pd\dZMcWeR�
bM\_ZW]U�cW\R�ORP^\Rb�Z^]URaªcVR�]d\ORa�^S�aR_RMcRQ�bM\_ZW]U�cW\Rb�^S�M�bW]UZR�_^W]c�PM]�OR�W]PaRMbRQ_�b^�cVMc�cVR�
QRcRPcW^]�QMcM�Wb�\^aR�MPPdaMcR�M]Q�bcMOZR\

A_RaMcW^]�EcR_b^

�
4ZWPY�cVR�_a^OR�ZRSc�=��YRh�^a�EcMac�W]�?MW]�W]cRaSMPR�c^�caWUURa�M�\RMbdaR\R]c\�FVR�_a^OR�QWb_ZMhb�jDd] \\\j�M]Q�cVR�
\MW]�W]cRaSMPR�aRQ�ZWUVc�^]�= Û \

	

2ScRa�cVR�PdaaR]c�_^W]c�QRcRPcW^]�Wb�P^\_ZRcRQ_�cVR�\MW]�W]cRaSMPR�aRQ�ZWUVc�Wb�^SS�M]Q�cVR�UaRR]�ZWUVc�Wb�^]�= ì _�
M]Q�cVR�_a^OR�QWb_ZMhb�jA=bj�M]Q�cVR�aRbdZc�^S�cVWPY]Rbb�QRcRPcW^]\�j6aabj�W]QWPMcRb�cVMc�cVR�\RMbdaR\R]c�Wb�
MO]^a\MZ_�h^d�]RRQ�c^�aR\RMbdaR�^a�SW]Q�cVR�PMdbR\�?MW]�W]cRaSMPR�QWb_ZMhb�̂cVR�bWU]MZ�^aM]UR�ZW]R�^S�cVR�
PMZWOaMcW^]�_^W]c�M]Q�cVR�bWU]MZ�OZdR�ZW]R�^S�cVR�PdaaR]c�QRcRPcW^]�_^W]c_�cVR�QRcRPcW^]�aRbdZc�^S�cVR�PdaaR]c�_^W]c\�
FVR�UaM_VWPMZ�QWb_ZMh�bc^aRb�cVR�PdaaR]c�cVWPY]Rbb�eMZdR_�M]Q�cVR�Pdab^a�Mdc^\McWPMZZh�\^eRb�S^afMaQ�Oh���UaWQ\�
IVR]�cVR�PdaaR]c�ZW]R�Wb�SdZZ_�cVR�Pdab^a�fWZZ�Mdc^\McWPMZZh�PVM]UR�c^�cVR�]Rgc�ZW]R�W]�cVR�ZRSc\^bc�P^Zd\]_�^a�h^d�
PM]�PZWPY�cVR�_a^OR�aWUVc�=	�YRh�c^�PVM]UR�cVR�Pdab^a�c^�cVR�]Rgc�ZW]R�W]�cVR�ZRSc\^bc�P^Zd\]\



?^eR�cVR�_a^OR�c^�cVR�]Rgc�cRbc�_^W]c�M]Q�aR_RMc�bcR_b��L�M]Q�	L�d]cWZ�MZZ�cRbc�_^W]cb�VMeR�ORR]�cRbcRQ\

� \
�FW\R�EPM]�?^QR�|�5RcMWZRQ�A_RaMcW^]
2dc^\McWP�P^]cW]d^db�bPM]]W]U�Mc�SWgRQ�cW\R�W]cRaeMZb_�_^bWcW^]�W]S^a\McW^]�Wb�]^c�aRP^aQRQªR]P^QRa�W]bcMZZMcW^]�Wb�]^c�aR`dWaRQ\�
;]�cVR�5RcRPcW^]�E_RRQ�bRccW]Ub_�cVR�W]cRaeMZ�ORcfRR]�cf^�QRcRPcW^]b�PM]�OR�MQXdbcRQ�̂WS�cVR�MP`dWbWcW^]�b_RRQ�Wb�c^^�SMbc�M]Q�
cVRaR�Wb�^OeW^db�ZMU�W]�cVR�QMcM�QWb_ZMh_�cVR�W]cRaeMZ�PM]�OR�W]PaRMbRQ�Oh�a^cMcW]U�cVR�j?RMbdaW]U�b_RRQ�_M]RZj �c^�cVR�aWUVc\�
IVR]�QRcRPcW]U�bcMW]ZRbb�bcRRZ_�cVR�b\MZZ�bPaRR]�^]�cVR�_a^OR�cR\_^aMaWZh�Q^Rb�]^c�aRSaRbV�cVR�QRcRPcW^]�QMcM�W]�aRMZ�cW\R\

A_RaMcW^]�EcR_b^

4ZWPY�cVR�_a^OR�ZRSc�=��YRh�^a�EcMac�W]�?MW]�W]cRaSMPR�c^�bcMac�cVR�cW\R�bPM]\�FVR�_a^OR�QWb_ZMhb�jDd] \\\j_�cVR�_a^OR�
QWb_ZMhb�cVR�PdaaR]c�cVWPY]Rbb�QRcRPcW^]�aRbdZc�W]�aRMZ�cW\R_�cVR�\MW]�W]cRaSMPR�aRQ�ZWUVc�^]�= Û \

4ZWPY�cVR�_a^OR�aWUVc�=	�YRh�^a�BMdbR�W]�?MW]�W]cRaSMPR�c^�_MdbR�cW\R�bPM]\�FVR�_a^OR�QWb_ZMhb�jBMdbRj_�cVR�\MW]�
W]cRaSMPR�aRQ�ZWUVc�Wb�^SS�M]Q�cVR�UaRR]�ZWUVc�Wb�^]� = ì \

4ZWPY�cVR�_a^OR�ZRSc�=��YRh�^a�EcMac�MUMW]�W]�?MW]�W]cRaSMPR�c^�P^]cW]dR�bPM]]W]U\�FVR�_a^OR�QWb_ZMhb�jDd] \\\j_�cVR�
_a^OR�QWb_ZMhb�cVR�PdaaR]c�cVWPY]Rbb�QRcRPcW^]�aRbdZc�W]�aRMZ�cW\R_�M]Q�cVR�\MW]�W]cRaSMPR�aRQ�ZWUVc�^]�= Û \

?^eR�cVR�_a^OR�c^�cVR�]Rgc�cRbc�_^W]c�d]cWZ�MZZ�cRbc�_^W]cb�VMeR�ORR]�cRbcRQ\�Ba^OR�QWb_ZMhb�jBMdbRj_�cVR�\MW]�
W]cRaSMPR�aRQ�ZWUVc�Wb�^SS_�UaRR]�ZWUVc�^]�= ì \



� \
�B^bWcW^]�EPM]�?^QR�|�5RcMWZRQ�A_RaMcW^]

FVR�QWbcM]PR�R]P^QRa�\dbc�OR�W]bcMZZRQ�SWabc\�5daW]U�cVR�_a^OR�\^eR\R]c_�cVR�QWbcM]PR�R]P^QRa�
Mdc^\McWPMZZh�caWUURab�M�\RMbdaR\R]c�RMPV�cW\R�Wc�MPPd\dZMcRb�c^�cVR�bcR_�eMZdR\�FVR�j?RMbdaR\R]c�b_RRQ�
_M]RZj �Wb�W]eMZWQª]^�RSSRPc�W]�cVWb�\^QR\�IVR]�cVR�_a^cRPcWeR�ZMhRa�Wb�Wa^]�bVRRc_�cVR�bdaSMPR�P^]QWcW^]�^S�cVR�
P^McW]U�ZMhRa�Wb�_^^a_�M]Q�cVR�QRcRPcW^]�bWU]MZ�Wb�fRMY_�cVWb�\^QR�Wb�]^c�aRP^\\R]QRQªjB^bWcW^]�bcR_j �^a�
jB^bWcW^]�_^W]cj �\^QR�Wb�aRP^\\R]QRQ\

A_RaMcW^]�EcR_b^

ERc�bPM]�_MaM\RcRab�̂EPM]]W]U�QWaRPcW^]_�2gWMZ�ZR]UcV_�2gWMZ�bcR_�bWjR_�4WaPd\SRaR]cWMZ�R`dMZ�
]d\ORa\

4ZWPY�cVR�_a^ORkb�aWUVc�=	�YRh_�^a�cM_�cVR�c^dPV�bPaRR]_�^a�a^cMcR�cVR�W]bcad\R]ckb�bVdccZR�Y]^O�c^�
\^eR�cVR�Pdab^a�c^�cVR�bcMacW]U�_^bWcW^]�^S�cVR�ZRSc\^bc�P^Zd\] _�^a�KOdc�cah�]^c�cL̂�bc^_�cVR�Pdab^a�
M]hfVRaR�W]�cVR�\WQQZR\

BZMPR�cVR�_a^OR�Mc�cVR�bPM]]W]U�bcMac�_^W]c�^S�cVR�QRcRPcRQ�P^\_^]R]c_�cVR�R]P^QRa�fVRRZ�
SMPRb�cVR�Sa^]c�R]Q_�M]Q�PZWPY�cVR�_a^OR�ZRSc�=��YRh�^a�EcMac�W]�?MW]�W]cRaSMPR�c^�bcMac�cVR�_^bWcW^]�
bPM]\�FVR�_a^OR�QWb_ZMhb�j2dc^�FRbcj_�M]Q�cVR�\MW]�W]cRaSMPR�aRQ�ZWUVc�^]�= Û \

FVR�R]P^QRa�fVRRZb�a^ZZ�MUMW]bc�cVR�bdaSMPR�^S�cVR�P^\_^]R]c \�5daW]U�cVR�P^]cW]d^db�S^afMaQ�
\^eR\R]c�^S�cVR�_a^OR_�RMPV�cW\R�cVR�R]P^QRa�MPPd\dZMcRb�cVR�KMgWMZL�bcR_�eMZdR_�Wc�fWZZ�
Mdc^\McWPMZZh�caWUURa�M�QRcRPcW^]_�M]Q�cVR�_a^OR�QWb_ZMh�fWZZ�bV^f�cVR�PdaaR]c�_^W]c�cVWPY]Rbb�
cRbc�aRbdZcb�W]�aRMZ�cW\R\�FVR�^ObRaeRQ�MgWbªPWaPd\SRaR]cWMZ�P^^aQW]McRb�bV^dZQ�MPPd\dZMcR�
c^fMaQ�±�M]Q�VMeR�]^�|�eMZdR\�IVR]�\^eW]U�c^�cVR�R]Q�^S�cVR�ZW]R_�Wc�fWZZ�Mdc^\McWPMZZh�_MdbR�̂
cVR�_a^OR�QWb_ZMhb�jBMdbRj_�cVR�\MW]�W]cRaSMPR�aRQ�ZWUVc�Wb�^SS_�cVR�UaRR]�ZWUVc�Wb�^]�= ì \

4ZWPY�cVR�_a^OR�aWUVc�=	�YRh_�^a�PZWPY�cVR�c^dPV�bPaRR]_�^a�a^cMcR�cVR�bVdccZR�Y]^O�^S�cVR�
W]bcad\R]c�c^�\^eR�cVR�Pdab^a�c^�cVR�]Rgc�a^f�W]�cVR�ZRSc\^bc�P^Zd\]\

?^eR�cVR�_a^OR�c^�cVR�bcMacW]U�_^W]c�^S�cVR�]Rgc�ZW]R�^S�bPM]]W]U\�4ZWPY�cVR�_a^OR�ZRSc�=��YRh�
MUMW]�^a�EcMac�W]�?MW]�W]cRaSMPR�c^�P^]cW]dR�bPM]]W]U�d]cWZ�MZZ�cRbc�_^W]cb�VMeR�ORR]�cRbcRQ\

5daW]U�cVR�_a^PRbb�̂K̂ d�PM]�MZb^�PZWPY�cVR�_a^OR�aWUVc�=	�YRh�^a�BMdbR�W]�?MW]�W]cRaSMPR�c^�_MdbR�
cVR�P^]cW]d^db�bPM]�caWUURaRQ�Oh�cVR�_^bWcW^]\�4ZWPY�cVR�_a^OR�ZRSc�=��YRh�MUMW]�^a�EcMac�W]�?MW]�
W]cRaSMPR�c^�P^]cW]dR�bPM]]W]U\



� \
�B^bWcW^]�EcR_�?^QR�|�5RcMWZRQ�A_RaMcW^]
EcR_�\^eR�cVR�_a^OR_�cVR�Pdab^a�\^eRb�fWcV�cVR�_a^OR�_^bWcW^]_�M]Q�cVR�_a^OR�bcMhb�Mc�cVR�QRcRPcW^]�_^W]c�S^a�MO^dc�� \�b _�fVWPV�fWZZ�
Mdc^\McWPMZZh�caWUURa�M�\RMbdaR\R]c\�IVR]�cVR�\RMbdaR\R]c�bWU]MZ�Wb�fRMY_�h^d�PM]�cda]�cVR�5RcRPcW^]�E_RRQ�j?RMbdaR�b_RRQ�_M]RZj �
c^�cVR�aWUVc_�cVR�\RMbdaR�b_RRQ�ORP^\Rb�bZ^fRaªcVR�Pd\dZMcWeR�bM\_ZW]U�cW\R�ORP^\Rb�Z^]URaªcVR�]d\ORa�^S�aR_RMcRQ�bM\_ZW]U�
cW\Rb�^S�M�bW]UZR�_^W]c�PM]�OR�W]PaRMbRQ_�b^�cVMc�cVR�QRcRPcW^]�QMcM�Wb�\^aR�MPPdaMcR�M]Q�bcMOZR\�6ZO^f_�cRR_�PZMQQW]U�bdaSMPR�P^]QWcW^]�
Wb�]^c�bdWcMOZR�S^a�P^]cW]d^db�_dbV�_a^OR�^PPMbW^]b_�cVWb�\^QR�Wb�]^c�aRP^\\R]QRQªjB^bWcW^]�_^W]cj �\^QR�Wb�aRP^\\R]QRQ\

A_RaMcW^]�EcR_b^

ERc�bPM]�_MaM\RcRab�̂EPM]]W]U�QWaRPcW^]_�2gWMZ�ZR]UcV_�2gWMZ�bcR_�bWjR_�4WaPd\SRaR]cWMZ�R`dMZ�]d\ORa\

4ZWPY�cVR�_a^OR�ZRSc�YRh�^a�EcMac�W]�\MW]�W]cRaSMPR�c^�R]cRa�bPM]]W]U�aRMQh�bcMcR\

BZMPR�cVR�_a^OR�W]�cVR�ZRSc\^bc�P^Zd\]�bcMacW]U�_^bWcW^]�M]Q�PZWPY�cVR�_a^OR�ZRSc�YRh�K̂a�_dZZ�cVR�PMOZR�R]P^QRaL�c^�bcMac�
_^bWcW^]�bPM]\

EcR_�S^afMaQ�_dbV�cVR�_a^OR�K̂a�_dZZ�cVR�PMOZR�R]P^QRaL�Pdab^a�c^�cVR�]Rf�QRcRPcW^]�_^W]c_�bcMh�MO^dc��\�b _�fWZZ�Mdc^\McWPMZZh�
caWUURa�M�\RMbdaR\R]c\

?^eR�cVR�_a^OR�Mc�cVR�bRc�bcR_�bWjR�M]Q�aR_RMc�bcR_�� L\�;S�cVR�_a^OR�Q^Rb�]^c�\^eR_�cVR�\RMbdaR\R]c�fWZZ�]^c�OR�caWUURaRQ�
aR_RMcRQZh\

4ZWPY�cVR�_a^OR�aWUVc�YRh�K̂a�`dWPY�aRZRMbR�PMOZR�R]P^QRaL_�faM_�cVR�Pdab^a_�M]Q�aR|R]cRa�bcR_�
L\

4ZWPY�cVR�BMdbR�W]�\MW]�W]cRaSMPR_�_MdbR�cVR�bPM]�c^�aReWRf�QMcM�^a�_RaS^a\�^cVRa�^_RaMcW^]b\

� \
�B^bWcW^]�EcR_�B�B^bWcW^]�B^W]c�?^QR�|�Ba^OR�EcMcdb�5Wb_ZMh
FVR�_a^OR�QWb_ZMhb�j2dc^�FRbcj_�W]QWPMcW]U�cVMc�cVR�Pdab^a�VMb�\^eRQ�c^�cVR�]Rgc�QRcRPcW^]�_^W]c_�bcMcW^]Mah�_a^OR�fMWcW]U�S^a�caWUURa�
\RMbdaR\R]c\

Ba^OR�5Wb_ZMh�EcMcdb^

j Dd] \\\j �Wb�QWb_ZMhRQ�|�W]QWPMcRb�
MP`dWbWcW^]�W]�_a^UaRbb_�M]Q�cVR�
_a^OR�bV^dZQ�P^]cW]dR�c^�OR�
bcMcW^]Mah�Mc�cVWb�cW\R

j A= bj�Wb�QWb_ZMhRQ�|�W]QWPMcRb�cVMc�
cVR�PdaaR]c�_^W]c�QRcRPcW^]�Wb�
P^\_ZRcRQ_�M]Q�cVR�_a^OR�PM]�OR�
\^eRQ�c^�cVR�]Rgc�QRcRPcW^]�_^W]c

j 6aabj�W]QWPMcRb�cVMc�cVR�
\RMbdaR\R]c�Wb�MO]^a\MZ_�h^d�
]RRQ�c^�aR\RMbdaR�^a�SW]Q�cVR�
PMdbR

@^cR̂�FVR�_a^OR�bcMcdb�QWb_ZMh�^PPMbW^]MZZh�ZMUb_�cVR�Pdab^a�_^bWcW^]�^]�\MW]�W]cRaSMPR�Wb�MPPdaMcR�M]Q�aRZWMOZR\

;\_^acM]c �̂;S�M]�W\_^acM]c�QRcRPcW^]�_^W]c�Wb�\WbbRQ_�cVR�_a^OR�PM]�OR�a^ZZRQ�OMPY�M]Q�aR|\RMbdaRQ�c^�\MYR�d_�cVR�QRcRPcW^]�QMcM\



� \
�DRcRbcW]U�7d]PcW^]

A]Zh�cVR�QRcRPcW^]�^S�PMaO^]�bcRRZ�P^\_^]R]cb�fWcV�PZMQQW]U�VMb�aRcRbcW]U�Sd]PcW^]\�IVR]�
Kbdb_RPcRQ�W]cRaSRaR]PR�Sa^\�fWaR�M]Q�^cVRa�bcadPcdaMZ�_Macb�W]�cVR�PZMQQW]UL�cVR�aRZMcWeR�

PVM]UR�W]�cVR�QRcRPcW^]�aRbdZcb�Wb�MO]^a\MZ_�_ZMPR�cVR�_a^OR�^]�cVR�f^aY_WRPR�ORW]U�cRbcRQ_�
PZWPY�cVR�=	�Odcc^]�^]�cVR�aWUVc�bWQR�^S�cVR�_a^OR�^a�PZWPY�cVR�DRcRbcW]U�Odcc^]�^]�cVR�V^bc�c^�
_RaS^a\�aR|W]b_RPcW^]�M]MZhbWb�^]�cVR�QRcRPcW^]�aRbdZcb\�FVR�M]MZhbWb�aRbdZcb�MaR�QWb_ZMhRQ�W]�

cVR�j5RcRPcW^]�QMcMj �W]�cVR�aWUVc�P^a]Ra�^S�cVR�\MW]�W]cRaSMPR\

;\_^acM]c�2ccR]cW^]�B^W]cb̂

;]�cW\R�bPM]�M]Q�_^bWcW^]�bPM]�\^QR_�cVR�_a^UaM\�PM]�aRb_^]Q�c^�^cVRa�^_RaMcW^]b�^]Zh�W]�
cVR�_MdbR�bcMcR\

�\

8WeR�_aW^aWch�c^�cVR�jB^W]c�cRbcj �\RcV^Q\�A]Zh�d]QRa�cVR�_aR\WbR�^S�R]bdaW]U�cVR�bcMOWZWch�

M]Q�aRZWMOWZWch�^S�cVR�QRcRPcW^]�aRbdZcb_�cVR�jFW\R�bPM]j �^a�jB^bWcW^]�bPM]j �\^QR�Wb�bRZRPcRQ\�
8R]RaMZZh_�cVR�jFW\R�bPM]j �M]Q�jB^bWcW^]�bPM]j �\^QR�MaR�^]Zh�dbRQ�fVR]�cVR�OMaR�cdOR�
fWcV^dc�M�PZMQQW]U�^a�cVR�PZMQQW]U�Wb�cVW]\

	 \

5dR�c^�cVR�ZMaUR�MccR]dMcW^]�^S�cVR�RZRPca^\MU]RcWP�bWU]MZ�Oh�cVR�Wa^]�bVRRc_�Wc�Wb�
aRP^\\R]QRQ�c^�^]Zh�dbR�cVR�jB^W]c�cRbcj �\RcV^Q�S^a�cVR�f^aYW]U�P^]QWcW^]�fWcV�cVR�Wa^]�

bVRRc�_a^cRPcWeR�ZMhRa\�5daW]U�cVR�QMcM�MP`dWbWcW^]�_a^PRbb_�cVR�_a^OR�PM]�]^c�OR�\^eRQ_�
M]Q�cVR�_a^OR�bV^dZQ�OR�_aRbbRQ�Mb�PZ^bR�Mb�_^bbWOZR�c^�cVR�Wa^]�bVRRc\


 \

� \
�5RcRPcW^]�|�2QQWcW^]MZ�;\_^acM]c�@^cRb
;]�cVR�cf^�Mdc^\McWP�bPM]]W]U�\^QRb�^S�jFW\R�bPM]j �M]Q�jB^bWcW^]�bPM]j_�WS�cVR�PdaaR]c�

QRcRPcW^]�_^W]c�bWU]MZ�MP`dWbWcW^]�SMWZb_�cVR�QRcRPcW^]�aRbdZc�Wb�QWb_ZMhRQ�Mb�@M@_�cVR�_a^OR�
QWb_ZMhb�j6aabj_�M]Q�cVR�Pdab^a�Xd\_b�c^�cVR�]Rgc�QRcRPcW^]�_^W]c\�IVR]�cVRaR�MaR�\M]h�bdPV�
ZRMYb_�cVR�QRcRPcW^]�b_RRQ�M]Q�_a^OR�\^eW]U�b_RRQ�bV^dZQ�OR�M__a^_aWMcRZh�bZ^fRQ�Q^f]\

;S�h^d�\^eR�cVR�Pdab^a�c^�M�cMOZR�PRZZ�fWcV�RgWbcW]U�QMcM_�fVR]�cVR�cRbc�Wb�_RaS^a\RQ�MUMW]_�cVR�
^aWUW]MZ�QRcRPcW^]�QMcM�^S�cVR�cMOZR�PRZZ�fWZZ�OR�^eRafaWccR]\



� \��4^aaRPcW^]
2ScRa�cVR�QRcRPcW^]�Wb�P^\_ZRcRQ_�W]�^aQRa�c^�SdacVRa�M]MZhjR�cVR�QRcRPcW^]�QMcM_�h^d�PM]�PZWPY�4^aaRPcW^]_�Mb�bV^f]�W]�cVR�
S^ZZ^fW]U�SWUdaR^

4^aaRPcW^]�A_cW^]b^

F̂ �\^QWSh�cVR�P^]SWQR]PR�W]cRaeMZ�^S�cVR�QRcRPcW^]�_^W]c_�PZWPY�B^W]c�P^aaRPcW^]

F̂ �dbR�P^]cW]d^db�bPM]]W]U�QMcM�c^�P^aaRPc�fMZZ�cVWPY]Rbb_�PZWPY�;\MUW]U�P^aaRPcW^]

F̂ �Mdc^\McWPMZZh�bRZRPc�cVR�cVWPYRbc�_^W]c�Mb�cVR�fMZZ�cVWPY]Rbb�aRSRaR]PR�_^W]c_�PZWPY�4MZWOaMcW^]�P^aaRPcW^]

F̂ �dbR�\dZcW_ZR�fMZZ�cVWPY]Rbb�P^aaRPcW^]�\RcV^Qb�Mc�cVR�bM\R�cW\R_�SWabc�_RaS^a\�EW]UZR�_^W]c�P^aaRPcW^]_�cVR]�;\MUW]U�
P^aaRPcW^]_�M]Q�SW]MZZh�_a^PRRQ�c^�cVR�4MZWOaMcW^]�P^aaRPcW^]�bcR_

;S�h^d�]RRQ�c^�eWRf�^a�aRMQ�cVR�fMZZ�cVWPY]Rbb�QRcRPcW^]�QMcM�ORS^aR�P^aaRPcW^]_�_ZRMbR�PZWPY�AaWUW]MZ�QMcM�c^�PZ^bR�cVWb�
W]cRaSMPR�fWcV^dc�_a^PRRQW]U�M]Q�RgWc�cVR�W]cRaSMPR�QWaRPcZh

4 |bPM]�4^Z^a�3Z^PY�5WMUaM\�|�4^Z^a�c^�DRZMcWeR�IMZZ�FVWPY]Rbb^

4^Z^a DRZMcWeR�IMZZ�FVWPY]Rbb�HMZdR

5RR_�DRQ ��G

DRQ �� G

KRZZ^f �� G

8aRR] ��� G

5MaY�UaRR] �
�G

3ZdR ��� G



� \��5McM�HWRfW]U
2ScRa�MZZ�cVR�cRbcb�MaR�P^\_ZRcRQ_�h^d�PM]�eWbdMZZh�XdQUR�cVR�P^aa^bW^]�^S�cVR�OMbR�\McRaWMZ�cVWPY]Rbb�W]�cVR�4|bPM]�M]Q�3|bPM]�
QWMUaM\b�W]�cVR�8aM_VWPMZ�QWb_ZMh�^S�QRcRPcW^]�QMcM\

5McM�HWRfW]U^

5WaRPcZh�PZWPY�cVR�c^dPV�bPaRR]�W]�cVR�8aM_VWPMZ�QWb_ZMh�^S�QRcRPcW^]�QMcM�MaRM_�^a�dbR�cVR�bVdccZR�Y]^O�^S�cVR�W]bcad\R]c�Kcda]�ZRSc�
M]Q�aWUVc�c^�\^eR�cVR�Pdab^a�S^afMaQ�M]Q�OMPYfMaQ_�_aRbb�cVR�Pdab^a�c^�\^eR�d_�^]R�ZW]R_�M]Q�\^eR�c^�cVR�c^_�MScRa�cVR�ZW]R�fWZZ�
\^eR�c^�cVR�O^cc^\�ZW]R�PhPZWPMZZhL�\^eR�cVR�Pdab^a�c^�cVR�P^Z^a�OZ^PY_�h^d�PM]�eWRf�cVR�VWbc^aWPMZ�QMcM�^S�cVR�QRcRPcW^]�_^W]c�KbRR�
cVR�bWU]MZ�PdaeR_�QRcRPcW^]�QMcM_�_^bWcW^]W]U�W]S^a\McW^]�^S�?MW]�W]cRaSMPR�S^a�QRcMWZbL\

;S�h^d�fM]c�c^�QRZRcR�cVR�b_RPWSWRQ�QMcM_�h^d�PM]�PZWPY�F̂ ^Z�� �5RZRcR�PdaaR]c�_^W]c�W]�?MW]�W]cRaSMPR�?R]d�OMa\

� \��8aM_VWP�A_RaMcW^]b�B�3 |bPM]�HWRf
8aM_VWP�A_RaMcW^]^

4ZWPY�;\MUR�F̂ ^Z�c^�Rg_M]Q�cVR�W\MUR�c^^Z\�7a^\�ZRSc�c^�aWUVc_�cVRh�MaR�̂bPaRR]bV^c_�QaMU_�j^^\�W]� K_MacWMZ�j^^\L_�j^^\�^dc� KaRbc^aR�
c^�UZ^OMZ�QWb_ZMhL_�M]Q�VWQRªRg_M]Q�Odcc^]b\�FVR�bPaRR]bV^c�SWZR�]M\R�Wb�jBa^XRPc�@M\R|;cR\�]M\R \O\_ j_�M]Q�cVR�bMeR�_McV�Wb�¶5�
QaWeR�«�_a^UaM\�W]bcMZZMcW^]�S^ZQRa�B64F|ggg�«�EPaRR]bV^cb�M]Q�DR_^acb·\

3|bPM]�HWRf̂

;]�?MW]�W]cRaSMPR�?R]d�OMa_�PZWPY�F̂ ^Z�� �3 |bPM]�eWRf�^a�PZWPY�4 �W]�cVR�UaM_VWP�^_RaMcW^]_�cVR�\MW]�W]cRaSMPR�ORP^\Rb�cVR�cVWPY]Rbb�
P^aa^bW^]�Wb�QWb_ZMhRQ�W]�M�PdaeR\�EPM]]W]U�3�Wb�c^�aR\^eR�cVR�OZM]Y�M]Q�Raa^a�QRcRPcW^]�_^W]cb�W]�bPM]]W]U�4_�M]Q�cVR]�b_ZWPR�cVR�
QRcRPcW^]�QMcM�W]�ZW]R�^aQRa\�FVR�K�MgWb�aR_aRbR]cb�cVR�aR\MW]W]U�cVWPY]RbbG_�M]Q�cVR�J�MgWb�P^^aQW]McR�VMb�]^�P^aaRb_^]QW]U�
aRZMcW^]bVW_�fWcV�cVR�QWbcM]PR�W]S^a\McW^]\

4ZWPY�F̂ ^Z�� �4 |bPM]�eWRf�^a�PZWPY�3�W]�cVR�UaM_VWP�^_RaMcW^]_�cVR�\MW]�W]cRaSMPR�aRcda]b�c^�4|bPM]\�FVR�4|bPM]�eWRf�PM]�\^aR�
W]cdWcWeRZh�bV^f�cVR�bWjR�^S�cVR�P^aa^bW^]�MaRM\



� \��8R]RaMcR�FRbc�DR_^ac

4ZWPY�7WZR�� �8R]RaMcR�aR_^ac�W]�?MW]�W]cRaSMPR�?R]d�OMa�c^�Mdc^\McWPMZZh�UR]RaMcR�M�cRbc�
aR_^ac�fWcV�cVR�SWZR�]M\R�jBa^XRPc�@M\R|Ba^XRPc�@M\R\gZbgj �M]Q�bMeR�Wc�BMcV�\

;S�h^d�W]bRac�M�GE3�SZMbV�QaWeR_�PZWPY�4^]SWa\�c^�PVM]UR�cVR�bMeW]U�_McV�c^�cVR�a^^c�QWaRPc^ah�^S�
cVR�GE3�SZMbV�QaWeR\�ERR�cVR�M__R]QWg�S^a�cVR�bM\_ZR�aR_^ac\�FVR�P^]cR]c�PM]�OR�RQWcRQ�MUMW]�

fWcV�6J46>\

@^cR̂�;S�h^d�PZWPY�8R]RaMcR�aR_^ac�\dZcW_ZR�cW\Rb�d]QRa�cVR�bM\R�cRbc�WcR\_�cVR�
aR_^ac�fWZZ�OR�^eRafaWccR]�Mb�cVR�ZMcRbc\

� \��6gWc�cVR�Ba^UaM\_�EVdc�5^f]
FVRaR�MaR�cVaRR�fMhb�c^�RgWc�cVR�_a^UaM\�M]Q�bVdc�Q^f]�c^�M�OZMPY�bPaRR]_�M]Q�cVR�ZWUVcb�^]�
cVR�aWUVc�_M]RZ�Wb�ZWUVc�^SS^

��

@^a\MZ�EVdcQ^f]�eWM�
?R]d

4ZWPY�7WZR�W]�?MW]�W]cRaSMPR�

?R]d�OMa�� �4Z^bR�bhbcR\_�Wc�
fWZZ�PZ^bR�cVR�QRcRPcW^]�
_a^UaM\�M]Q�bVdc�Q^f]�

]^a\MZZh\

�	

6gWc�Ba^UaM\�cVR]�
IW]Q^fb�EVdcQ^f]

4ZWPY�³ �W]�cVR�d__Ra�aWUVc�

P^a]Ra�^S�?MW]�W]cRaSMPR�c^�
RgWc�cVR�QRcRPcW^]�_a^UaM\_�
M]Q�cVR]�PZWPY�K̂a�bfW_R�d_L�W]�

cVR�Z^fRa�ZRSc�P^a]Ra�^S�cVR�
bPaRR]�� �cVR�IW]Q^fb�bcMac�

\R]d �� �PZWPY�EVdc�Q^f]

�


7^aPR�EVdcQ^f]�
K6\RaUR]Ph�A]ZhL

BaRbb�= �^]�cVR�ZRSc�bWQR�

_M]RZ�^S�cVR�W]bcad\R]c�S^a�
MO^dc�
b�c^�S^aPR�bVdcQ^f]\�
IVR]�cVR�f^aY�_a^PRbb�

Kb^\R�MPPWQR]cMZ�SMPc^ab�\Mh�
PMdbRL�W]bcad\R]c�PaMbVRb�

KcRbc�_a^UaM\�^a�bhbcR\�]^�
aRb_^]bRL_�^]Zh�]RRQ�
\M]QMc^ah�bVdcQ^f]\

9 �IMa]W]U �̂7^aPRQ�bVdcQ^f]�aWbYb�Z^bW]U�PdaaR]c�cRbc�QMcMb



� \���3MbWP�A_RaMcW^]�Ba^PRbb�EcR_b

�

BaR_MaMcW^]b
A] |bWcR�R]eWa^]\R]cMZ�W]b_RPcW^]
ERZRPc�cVR�M__a^_aWMcR�_a^ORªbR]b^a�MPP^aQW]U�c^�cVR�^OXRPc�c^�OR�W]b_RPcRQ
4^]]RPc�cVR�_a^OR�PMOZR

2ccR]cW^]̂

IVR]�bRZRPcW]U�jB���4B�OMaR�cdOR�VWUV�aRb^ZdcW^]�_a^ORj_�W]bRac�cVR�jOMaR�cdOR�_a^OR�MQM_cRaj �Mc�^]R�R]Q�^S�cVR�
W]bcad\R]c�V^bc�SWabc_�M]Q�cVR]�P^]]RPc�cVR�QMcM�PMOZR�M]Q�B���4B�OMaR�cdOR�VWUV�aRb^ZdcW^]�_a^OR

FVR�P^]cMPc�cR\_RaMcdaR�^S�cVR�O^cc^\�bdaSMPR�^S�cVR�_a^OR�bV^dZQ�OR�»��� õ \�IVR]�cVR�P^]cMPc�cR\_RaMcdaR�^S�
cVR�O^cc^\�bdaSMPR�^S�cVR�_a^OR�Wb�¼��� õ _�cVR�j fRMa|aRbWbcM]c�cR\_RaMcdaR�W]bdZMcW^]�_a^OR�bV^R�K̂_cW^]MZLj�\dbc�
OR�_dc�^]�c^�_aReR]c�Oda]W]U

	

B^fRa�A]�M]Q�3MccRah�4VRPY
4ZWPY�= �^]�cVR�ZRSc�_M]RZ�^S�cVR�W]bcad\R]c�KcVR�d__Ra�ZWUVc�Wb�^]L_�fMWc�MO^dc�
�b_�cVR�W]bcad\R]c�fWZZ�bcMac�c^�cVR�bhbcR\�
W]cRaSMPR�SWabc_�cVR]�Mdc^\McWPMZZh�R]cRa�?MW]�W]cRaSMPR_�M]Q�SW]MZZh�R]cRa�Ba^XRPc�\M]MUR\R]c\�AObRaeR�fVRcVRa�cVR�_^fRa�
KcVR�_^fRa�W]QWPMc^a�^]�cVR�d__Ra�aWUVc�bWQR�^S�cVR�bPaRR]L�Wb�bdSSWPWR]c\�;S�cVR�_^fRa�Wb�ZRbb�cVM]��G_�Wc�fWZZ�SZMbV�c^�W]QWPMcR�
cVMc�cVR�OMccRah�Wb�d]QRa_^fRaRQ\�K̂ d�]RRQ�c^�P^]]RPc�cVR�_^fRa�MQM_cRa�KSdZZ�PVMaUR�cMYRb��®�V L�c^�OR�PVMaURQ�c^�\^aR�
cVM]���PRZZb�K�� GL_�M]Q�cVR]�d]_ZdU�cVR�_^fRa�MQM_cRa\�5daW]U�PVMaUW]U_�cVR�W]bcad\R]c�Mdc^\McWPMZZh�_a^VWOWcb�PMZWOaMcW^]�
M]Q�QRcRPcW^]�^_RaMcW^]b_�M]Q�PM]�^]Zh�Z^^Y�OMPY�Mc�VWbc^aWPMZ�QMcM

��

Ba^XRPc�ERcd_�M]Q�4MZWOaMcW^]
;]�Ba^XRPc�\M]MUR\R]c�K̂_R] _�\^QWSh�^a�PaRMcR�]Rf�_a^XRPc_�bRc�
_a^XRPc�W]S^a\McW^]�_MaM\RcRabL�� �ERccW]U�_MaM\RcRab�� �4MZWOaMcW^]\

�	

5RcRPcW^]
BaRbb�cVR�_a^OR�Mc�cVR�QRcRPcW^]�_^W]c�^S�cVR�P^\_^]R]c� KcVR�_a^OR�
O^cc^\�P^]cMPc�cR\_RaMcdaR�bV^dZQ�OR�»��� õ _�Wc�Wb�S^aOWQQR]�c^�
QWaRPcZh�P^]cMPc�cVR�VWUV�cR\_RaMcdaR�OMaR�cdOR�c^�_aReR]c�
bPMZQW]UL_�_aRbb�cVR�_a^ORkb�ZRSc�=��YRh�^]PR�^a�EcMac�W]�?MW]�
W]cRaSMPR\�2ScRa�^ObRaeW]U�cVR�cVWPY]Rbb�QMcM�Wb�bcMOZR�� �\^eR�cVR�
_a^OR�c^�cVR�]Rgc�QRcRPcW^]�_^W]c_�M]Q�_aRbb�cVR�ZRSc�=��YRh�^S�cVR�
_a^OR�MUMW]_�^ObRaeW]U�cVR�cVWPY]Rbb�QMcM�Wb�bcMOZR�� �\\\\\\�d]cWZ�MZZ�
cVR�QRcRPcW^]�_^W]cb�MaR�cRbcRQ\

�


:WUV�FR\_RaMcdaR�5RcRPcW^]
IVR]�cVR�cR\_RaMcdaR�^S�cVR�QRcRPcW^]�_^W]c�Wb�¼��� Æ4_�cVR�_a^OR�
PM]�OR�f^a]�fWcV�fRMa|aRbWbcM]c�cR\_RaMcdaR�W]bdZMcW^]�_a^OR�O^^cb�
K̂_cW^]MZL�c^�_aReR]c�Oda]W]U\

��

5McM�DReWRf
4M]�OR�Q^]R�c^�cRbc�cVR�QMcM�`dRah_�QRZRcR_�Rg_^ac_�RcP\

��

EVdcQ^f]
2ScRa�cVR�f^aY�Wb�P^\_ZRcRQ_�PZWPY�7WZR�� �4Z^bR�bhbcR\�W]�?MW]�
W]cRaSMPR�?R]d�OMa_�fMWc�S^a�cVR�W]bcad\R]c�c^�bVdc�Q^f]�c^�cVR�
OZMPY�bPaRR]_�M]Q�cVR�ZWUVcb�^]�cVR�ZRSc�_M]RZ�Wb�ZWUVc�^SS\

�


2ScRa�I^aY
4ZRM]�cVR�_a^OR_�PMOZR�M]Q�Wcb�P^]]RPc^a�� �aR\^eR�cVR�PMOZR_�_ZMPR�
cVR�P^\_^]R]cb�W]�cVR�P^aaRb_^]QW]U�bZ^c�^S�cVR�b_RPWMZ�M]cW|
eWOaMcW^]�O^g�� �P^d]c�MZZ�_Macb�fWcV^dc�\WbbW]U�� �O^g�ZWQ�M]Q�SMbcR]\

� \���;\_^acM]c�2ccR]cW^]�B^W]cb

6ZRPca^\MU]RcWP�;]cRaSRaR]PR^
2e^WQ�ad]]W]U�VWUV|_^fRa�bca^]U�RZRPca^\MU]RcWP�
W]cRaSRaR]PR�b^daPRb�KfRZQW]U_�\^c^ab _�RcP\L�Ma^d]Q_�^cVRafWbR�
Wc�\Mh�W]cRaSRaR�fWcV�cVR�W]bcad\R]c�M]Q�PMdbR�d]bcMOZR�cRbc�
QMcM_�^a�ReR]�MO]^a\MZ�^_RaMcW^]\

IRZQW]U�6SSRPcb^
IRZQW]U�fWZZ�PMdbR�cVR�\McRaWMZ�_MaM\RcRab�c^�PVM]UR_�b^�cVR�
QRcRPcW^]�aRbdZcb�fWZZ�PVM]UR�fVR]�cVR�_a^OR�_MbbRb�cVa^dUV�
cVR�fRZQ�MaRM\




 \�?MW]cR]M]PR


 \��FVR�GbR�M]Q�DR_ZMPR\R]c�^S�cVR�Ba^OR�Ba^cRPcW^]�IRMa�3RZc
FVR�Sa^]c�R]Q�^S�cVR�_a^OR�fWZZ�W]ReWcMOZh�OR�f^a]�Oh�cVR�f^aY_WRPR�W]�cVR�_a^PRbb�^S�dbR_�Wc�Wb�M__a^_aWMcR�c^�_MbcR�_a^cRPcWeR�fRMa�cM_R\�
BZRMbR�PVRPY�cVR�fRMa�OM]Q�Mc�cVR�Sa^]c�^S�cVR�_a^OR�ORS^aR�dbR_�M]Q�aR_ZMPR�Wc�W]�cW\R�WS�Wc�Wb�bRaW^dbZh�QM\MURQ\

IRMa|aRbWbcM]c�cM_R�aR_ZMPR\R]c�bcR_b^

4ZRM]�cVR�Sa^]c�bdaSMPR�^S�cVR�_a^OR�bcMW]b�\
BMbcR�fRMa|aRbWbcM]c�cM_R�|�fRMa|aRbWbcM]c�cM_R�S^a�bW]UZR|bWQRQ�MQVRbWeR�\^QR_�cRMa�M]Q�_MbcR�W]�cVR�Sa^]c�bdaSMPR�^S�cVR�_a^OR�K@^cR̂�
cVR�cR\_RaMcdaR�ch_R�^S�fRMa|aRbWbcM]c�cM_R�\dbc�\McPV�cVR�cR\_RaMcdaR�ch_R�^S�cVR�_a^ORL

	 \

6gPRbb�^eRaVM]UW]U�RQUR�\dbc�OR�Pdc�^SS
\
BMbcR�M]Q�Pdc�cVR�RSSRPc�Mb�bV^f]�ORZ^f�\


 \	�4MOZR�4^]]RPcW^]b
FVRaR�MaR�KaRQ�Q^cL�MZWU]\R]c�\MaYb�^]�cVR�_ZdUb�M]Q�b^PYRcb�^S�cVR�PMOZR\�2W\�cVR�\MaY�SWabc�M]Q�cVR]�UR]cZh�W]bRac�Wc\�;]�cVR�SWRZQ�M]Q�Qdbc�
R]eWa^]\R]c_�_Mh�b_RPWMZ�MccR]cW^]�c^�_aReR]c�Qdbc�_MacWPZRb�Sa^\�R]cRaW]U�cVR�b^PYRc�P^aR\


 \
�4ZRM]W]U
IVR]�PZRM]W]U�MZZ�_Macb_�Wc�bV^dZQ�OR�fW_RQ�fWcV�M�b^Sc�QM\_�PZ^cV\�5^�]^c�b^MY�^a�SZdbV�QWaRPcZh\


 \��3MccRah�DR_ZMPR\R]c
FVRaR�Wb�M�54	�Hª�	2V�ZWcVWd\�OMccRah�R\ORQQRQ�W]�cVR�W]bcad\R]c_�Wc�Wb�aRP^\\R]QRQ�c^�aR_ZMPR�cVR�OMccRah�ReRah�
�hRMab\�IVR]�cVR�
_^fRa�Wb�bdSSWPWR]c_�cVR�_^fRa�W]QWPMc^a�^]�cVR�d__Ra�aWUVc�bWQR�^S�cVR�W]bcad\R]c�bPaRR]�Wb�]RMa�SdZZ�K�� GL\�2ScRa�M�_RaW^Q�^S�cW\R_�cVR�OMccRah�
_^fRa�fWZZ�OR�aRQdPRQ�M]Q�cVR�_^fRa�QWb_ZMh�fWZZ�OR�aRQdPRQ�̀WS�cVR�_^fRa�Wb�ZRbb�cVM]���PRZZ�K� GL_�Wc�fWZZ�SZMbV�c^�W]QWPMcR�ZMPY|_^fRa\�FVR�
OMccRah�OMa�fWZZ�OR�QWb_ZMhRQ�Qh]M\WPMZZh_�Wc�cMYRb��®�V�c^�SdZZh�PVMaUR\


 \��4VMaUW]U
Fah�c^�PVMaUR�cVR�OMccRah�fVR]�Wc�Wb�cda]RQ�^SS\�5daW]U�PVMaUW]U_�_^fRa�W]cRaSRaR]PR�M]Q�Sd]PcW^]MZ�P^]SZWPcb�fWZZ�OR�W]ca^QdPRQ_�cVR�W]bcad\R]c�
Mdc^\McWPMZZh�_a^VWOWcb�PMZWOaMcW^]�M]Q�QRcRPcW^]�^_RaMcW^]b_�M]Q�PM]�^]Zh�Z^^Y�OMPY�Mc�VWbc^aWPMZ�QMcM\


 \
�3MccRah�?MW]cR]M]PR
2ScRa�dbR_�aR\R\ORa�c^�cda]�^SS�cVR�_^fRa�^S�cVR�V^bc�c^�Me^WQ�^eRa|QWbPVMaUR�M]Q�QM\MUR�c^�cVR�OMccRah_�Q^�]^c�bc^aR�Wc�S^a�M�Z^]U�cW\R\�;S�Wc�
Wb�]^c�dbRQ�S^a�M�Z^]U�cW\R_�_ZRMbR�PMaah�^dc�aRUdZMa�PVMaUW]U�\MW]cR]M]PR�KMO^dc�^]PR�ReRah��\��\^]cVb _�� ®�V�_Ra�PVMaURL\


 \��FaM]b_^acMcW^]^
IVR]�caM]b_^acW]U_�aR\^eR�cVR�_a^OR�M]Q�^cVRa�P^\_^]R]cb�M]Q�_ZMPR�Wc�W]�cVR�b_RPWMZ�bV^PY_a^^S�O^g�bZ^c_�M]Q�_ZMPR�cVR�PMOZR�W]�bdWcMOZR�
_^bWcW^]\


 \��Ec^aMUR̂
IVR]�]^c�W]�dbR_�_ZRMbR�_ZMPR�Wc�W]�cVR�W]Q^^aªPMa�W]cRaW^a_�bc^aR�cVR�M\OWR]c�cR\_RaMcdaR�|	� õ ®±
� õ _�aRZMcWeR�Vd\WQWch�»�� G_�eR]cWZMcW^]_�
]^] |P^aa^bWeR�UMb\



� \�4^\\^]�7MdZc�2]MZhbWb�M]Q�6ZW\W]McW^]

7MdZc�BVR]^\R]^] B^bbWOZR�4MdbR�2]MZhbWb E^ZdcW^]

FVR�5ReWPR�Q^Rb�]^c�bcMac�fVR]�
O^^cW]U_�^a�Mdc^\McWPMZZh�bVdcb�
Q^f]�MScRa�O^^cW]U

FVR�OdWZc|W]�ZWcVWd\�OMccRah�Wb�Z^f�^]�
_^fRa ªZ^f�e^ZcMUR

6gcRa]MZ�bW]UZR|_VMbR�
24��� ®	��H�_^fRa�MQM_cRa_�SWabc�
PVMaUR�MScRa�bcMacW]U�f^aY

2\OWR]c�cR\_RaMcdaR�Wb�c^^�Z^f�»|	� õ �^a�c^^�
VWUV�¼
� õ

4^]ca^Z�cVR�cR\_RaMcdaR�^S�cVR�
cRbc�R]eWa^]\R]c�fWcVW]�cVR�
aR`dWaR\R]cb�^S�cVR�R`dW_\R]c�
_MaM\RcRab

FVR�OMccRah�Wb�]^c�SdZZh�PVMaURQ_�
^a�Wc�PM]�OR�PVMaURQ�`dWPYZh�Odc�
PM]�OR�dbRQ�d_�`dWPYZh

>WcVWd\�OMccRah�Wb�QM\MURQ_�^a�PhPZR�ZWSR�Wb�
^eRa

DR_ZMPR�cVR�OMccRah�fWcV�M�]Rf�
^]R _�Wc�Wb�aRP^\\R]QRQ�c^�
aR_ZMPR�cVR�OMccRah�ReRah�
�hRMab

EPaRR]�Wb�c^^�QMaY�^a�c^^�OaWUVc| 4VRPY�cVR�bPaRR]�OaWUVc]Rbb�
MQXdbc\R]c�W]�cVR�fW]Q^f�bhbcR\�
bRccW]Ub

FRbc�_a^UaM\�Q^Rb�]^c�aRb_^]Q�
c^�^_RaMcW^]

FVR�c^dPV�bPaRR]�Wb�]^c�aRb_^]QW]U_�^a�M�
P^]cW]d^db�bPM]�caWUURaRQ�Oh�cW\R�^a�_^bWcW^]�
Wb�W]�_a^UaRbb_�^a�cVR�_a^UaM\�SaRRjRb

;S�^]Zh�cVR�aRQ�ZWUVc�Wb�^]_�dbRa�
]RRQ�c^�fMWc�d]cWZ�cVR�UaRR]�ZWUVc�
Wb�^]�ORS^aR�^_RaMcW]U�̀;S�M�
P^]cW]d^db�bPM]�caWUURaRQ�Oh�
cW\R�^a�_^bWcW^]�Wb�W]�_a^UaRbb_�
_MdbR�cVR�bPM]�ORS^aR�
_a^PRRQW]U�̀;S�Wc�PM]�aRb_^]Q�c^�
cVR�YRh�^_RaMcW^]�^]�cVR�_a^OR_�
Odc�Q^Rb�]^c�aRb_^]Q�c^�cVR�
c^dPV�bPaRR]�^_RaMcW^]_�cVR�cRbc�
_a^UaM\�fWZZ�OR�aRbcMacRQ�MScRa�
S^aPRQ�bVdcQ^f]\

5daW]U�PMZWOaMcW^]_�Wc�W]QWPMcRb�
cVMc�]^�bWU]MZ�Wb�QRcRPcRQ

FVR�P^]]RPcW]U�PMOZR�M]Q�_ZdU�P^]]RPc^a�
ORcfRR]�cVR�_a^OR�M]Q�cVR�V^bc�MaR�Z^^bR�^a�
SMdZch_�^a�cVR�P^\_^]R]c�c^�OR�W]b_RPcRQ�
RgPRRQb�cVR�QRcRPcW^]�PM_MOWZWch�^S�cVR�_a^OR

4^]SWa\�cVMc�cVR�PMOZR�ORcfRR]�
cVR�_a^OR�M]Q�cVR�V^bc�Wb�fRZZ�
P^]]RPcRQ_�^a�aRPMZWOaMcR�MScRa�
aR_ZMPW]U�^cVRa�_a^ORb\

5daW]U�PMZWOaMcW^]_�_a^\_cW]U�
PMZWOaMcW^]�SMWZdaR

FVR�OMbWP�W]S^a\McW^]�bdPV�Mb�cVR�\McRaWMZ�^S�
cVR�\MW]�O^Qh�Wb�W]P^aaRPcZh�W]_dc_�^a�cVR�
P^\_^]R]c�ORW]U�W]b_RPcRQ�RgPRRQb�cVR�
QRcRPcW^]�PM_MOWZWch�^S�cVR�_a^OR

4^]SWa\�fVRcVRa�cVR�PdaaR]c�
f^aYW]U�P^]QWcW^]�Wb�fWcVW]�cVR�
QRcRPcW^]�aM]UR�^S�cVR�_a^OR_�
P^]SWa\�fVRcVRa�cVR�OMbWP�
W]S^a\McW^]�bdPV�Mb�cVR�O^Qh�
\McRaWMZ�Wb�MPPdaMcR_�M]Q�cVR]�cah�
cVR�PMZWOaMcW^]�_a^PRQdaR�MUMW]\�
;S�cVR�PMZWOaMcW^]�SMWZb�aR_RMcRQZh_�
cah�MUMW]�MScRa�PVM]UW]U�cVR�
_a^OR\

5daW]U�PMZWOaMcW^]_�Wc�W]QWPMcRb�
cVMc�cVR�_a^OR�\^QRZ�bRZRPcW^]�Wb�
]^c�MPPdaMcR

FVR�P^]]RPcRQ�_a^OR�\^QRZ�Q^Rb�]^c�\McPV�
cVR�_a^OR�\^QRZ�bRc�W]�cVR�_a^XRPc�
\M]MUR\R]c

4VRPY�cVR�_a^OR�\^QRZ_�aRSRa�c^�
bRPcW^]��\	�Ba^XRPc�\M]MUR\R]c�
‡�;]S^a\McW^]�_MaM\RcRab�‡�Ba^OR�
bRZRPcW^]_�MScRa�P^aaRPcZh�
bRZRPcW]U�cVR�_a^OR�ch_R�
P^]]RPcRQ�c^�cVR�V^bc_�aR|
PMZWOaMcR\



� \�4^\\^]�7MdZc�2]MZhbWb�M]Q�6ZW\W]McW^]�KP^]cW]dRQL

7MdZc�BVR]^\R]^] B^bbWOZR�4MdbR�2]MZhbWb E^ZdcW^]

FVR�cRbc�aRbdZc�Wb�d]bcMOZR_�M]Q�
cVR�QMcM�Mc�cVR�bM\R�cRbc�_^W]c�
Xd\_b�UaRMcZh

4MZWOaMcW^]�Wb�d]bdPPRbbSdZ�^a�cVR�
P^\_^]R]c�d]QRa�cRbc�RgPRRQb�cVR�
QRcRPcW^]�aM]UR�^S�cVR�_a^OR

DRSRa�c^�bRPcW^]��\
�Ba^OR�
PM_MOWZWch�bRZRPcW^]�c^�P^]SWa\�
fVRcVRa�cVR�PdaaR]c�f^aYW]U�
P^]QWcW^]�Wb�fWcVW]�cVR�_a^OR�
QRcRPcW^]�PM_MOWZWch�W]cRaeMZ_�
M]Q�cVR]�aR|PMZWOaMcR\

5daW]U�P^]cW]d^db�bPM]]W]U_�
cVR�QRcRPcW^]�aRbdZc�Xd\_b�c^^�
\dPV

FVR�_a^OR�\^eRb�c^^�SMbc_�^a�cVR�QRcRPcW^]�
b_RRQ�Wb�bRc�c^^�SMbc

7Wabc�P^]SWa\�cVMc�cVR�QRcRPcW^]�
QMcM�Wb�bcMOZR�fVR]�cVR�_a^OR�Wb�
]^c�\^eW]U \�DRSRa�c^�bRPcW^]��\
�
‡�5RcRPcW^]�b_RRQ�c^�bRc�M�
bZ^fRa�QRcRPcW^]�b_RRQ�M]Q�
bZ^f�Q^f]�cVR�\^eR\R]c�
b_RRQ�M__a^_aWMcRZh\

5WbcM]PR�\RMbdaR\R]c�Raa^a�Wb�
c^^�ZMaUR

5WbcM]PR�P^d]cRa�R]P^QRa�bZW_b�^dc�^S�bcR_ @RRQ�c^�_aRbb�cVR�_a^OR�
bZWUVcZh�c^�\MYR�Wc�SWc�fRZZ�^]�cVR�
bdaSMPR�^S�cVR�P^\_^]R]c�c^�OR�
PVRPYRQ�c^�R]bdaR�cVMc�cVR�
R]P^QRa�fVRRZ�Q^Rb�]^c�bZW_�
^dc�^S�bcR_

5WbcM]PR�\RMbdaR\R]c�Q^Rb�
]^c�P^d]c�\RcRab�^a�cVR�Raa^a�Wb�
c^^�ZMaUR

7^aRWU]�^OXRPcb�\Mh�URc�bcdPY�W]�cVR�
R]P^QRa�fVRRZ

DR\^eR�S^aRWU]�^OXRPcb�b^�cVMc�
cVR�R]P^QRa�fVRRZ�PM]�a^cMcR�
KfMZYL�b\^^cVZh

FVR�W]bcad\R]c�PaMbVRb�KcVR�
cRbc�_a^UaM\�^a�bhbcR\�Wb�]^c�
aRb_^]QW]U_�cVR�QMcM�Wb�
QWb^aQRaRQ_�cVR�YRhb�MaR�]^c�
aRb_^]QW]U_�M]Q�cVR�\MPVW]R�
PM]]^c�OR�bVdc�Q^f]_�RcP\L

5daW]U�cVR�f^aY_�b^\R�MPPWQR]cMZ�SMPc^ab�
\Mh�PMdbR̂�cVR�QRcRPcW^]�_a^UaM\�^a�cVR�
bhbcR\�Wb�d]aRb_^]bWeR_�cVR�QMcM�Wb�
QWb^aQRaRQ_�cVR�Odcc^]b�Q^�]^c�aRb_^]Q_�
M]Q�cVR�bVdcQ^f]�PM]]^c�OR�_RaS^a\RQ

BaRbb�= �^]�cVR�aWUVc�bWQR�
_M]RZ�^S�cVR�W]bcad\R]c�S^a�
MO^dc�
b�c^�S^aPR�bVdcQ^f]_�
M]Q�aRbcMac\�9 �7^aPRQ�
bVdcQ^f]�aWbYb�Z^bW]U�PdaaR]c�
cRbc�QMcMb

G]MOZR�c^�aRMQ�cVR�cRbc�QMcM�^S�
cVR�RgWbcW]U�_a^XRPc_�M]�Raa^a�
fW]Q^f�_^_b�d_

2O]^a\MZ�bVdcQ^f]�QdaW]U�QRcRPcW^]�\Mh�
PMdbR�QM\MUR�c^�cVR�QMcM�SWZR�^S�cVR�PdaaR]c�
QRcRPcW^]�_a^XRPc

2ScRa�aRbcMacW]U�cVR�_a^UaM\_�WS�
cVR�QMcM�PM]]^c�OR�aRMQ�
]^a\MZZh_�PM]�QRZRcR�cVR�_a^XRPc�
QMcM�W]�_a^XRPc�\M]MUR\R]c�
W]cRaSMPR

FVR�R`dW_\R]c�Wb�]^c�f^aYW]U�
_a^_RaZh�QdR�c^�^cVRa�aRMb^]b

IVRcVRa�cVR�_ZdU�M]Q�P^]]RPc�QReWPRb�^S�
cVR�R`dW_\R]c�MaR�W]�M�Z^^bR�bcMcR

4VRPY�M]Q�cWUVcR]�RMPV�_ZdU

FVR�R]eWa^]\R]cMZ�RZRPca^\MU]RcWP�
W]cRaSRaR]PR�Wb�c^^�ZMaUR_�M]Q�cVR�
W]cRaSRaR]PR�fWcV�cVR�W]bcad\R]c�ZRMQb�c^�
d]bcMOZR�cRbc�QMcM�M]Q�ReR]�MO]^a\MZ�
^_RaMcW^]

2e^WQ�ad]]W]U�VWUV|_^fRa�
bca^]U�RZRPca^\MU]RcWP�
W]cRaSRaR]PR�b^daPRb�KfRZQW]U_�
\^c^a _�RcP\L�Ma^d]Q

| ERR�2ccR]cW^]�c^�RZW\W]McR�
_^bbWOZR�PMdbRb�^]R�Oh�^]R



� \�BMPYW]U�>Wbc

� ?MW]�d]Wc�K4^]cMW]W]U�QMcM�PMOZR_�PVMaURaL
��ERc

	 4MaO^]�bcRRZ�_a^OR�K4 \E �̂b\MZZRa_�\RQWd\_�ZMaURa_�W]PZdQW]U��\�PMOZRL
��8a^d_


 EcMW]ZRbb�bcRRZ�_a^OR�KE\E �̂b\MZZRa_�\RQWd\L
��8a^d_

� IRMa|aRbWbcM]c�cR\_RaMcdaR|Wb^ZMcW^]�_a^OR�O^^cb�Kb\MZZRa_�\RQWd\_�ZMaURaL
��8a^d_� K̂_cW^]MZL

� 4MaO^]�bcRRZ�OMaR�cdOR�VWUV|aRb^ZdcW^]�_a^OR�K4 \E�fWcV�VM]QZRL
��BWRPR�K̂_cW^]MZL


 EcMW]ZRbb�bcRRZ�OMaR�cdOR�VWUV|aRb^ZdcW^]�_a^OR�KE\E�fWcV�MQM_cRaL
��BWRPR�K̂_cW^]MZL

� 4MaO^]�bcRRZ�bWg|PVM]]RZ�MaaMh�_a^OR�K4 \EL
��BWRPR�K̂_cW^]MZL

� EcMW]ZRbb�bcRRZ�bWg|PVM]]RZ�MaaMh�_a^OR�KE\EL
��BWRPR�K̂_cW^]MZL

� 
�\�Ba^OR�PMOZR�
�\
��BWRPR�K̂_cW^]MZL

�� Ba^OR�RgcR]bW^]�ZReRa
��BWRPR�K̂_cW^]MZL

�� A_RaMcW]U�\M]dMZ
��3^^Y

�	 7MPc^ah�cRbc�aR_^ac
��4^_h

�
 ;]bcad\R]c�PMbRªOMU
��BWRPR



2__R]QWg�2�|�EM\_ZR�5RcRPcW^]�DR_^ac�7^a\�K8R]RaMZ�
FMOZR�BMURL
BdZbR�6QQh�4daaR]c�FRbcW]U�DR_^ac

DR_^ac�;]S^a\McW^]^

DR_^ac�]d\ORâ F6EF|�
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