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> �nNT9TTR�i ��n[N`�e ��yOQraX�� �OQ�RT �cPQ9^RQOP�NZ�Ya[[OXQ
RX\�ZaQa[O�9XY9\OXYO�RX\�V[O]RTOXYO�NZ�RQ[9RT�Z9S[9TTRQ9NX�9X�QUO
� i �R\aTQ�VNVaTRQ9NX �e^ �~ �nR[\9NT �EG>KL�>>E;�>>IE+@ 

E �pOXoR^9X�c �~ ���O]b�s ���Rl9[9�i �z �OQ�RT �kX\OVOX\OXQ
[9Pr�ZRYQN[P�ZN[�RQ[9RT�Z9S[9TTRQ9NX�9X�R�VNVaTRQ9NX�SRPO\�YNUN[Q;
QUO�j[R^9XWUR^�{OR[Q�iQa\b �~eze �>AAIL�E@>;�?IG+I 

K � MUO� -s�e�nc� nNTTRSN[RQ9]O� |[NaV;� qRQ9NXRTO� RX\
\OP9WX�NZ� QUO�-s�e�nc�iQa\b;�R� [RX\N^9PO\� Q[9RT�NZ�STNN\
V[OPPa[O� TN`O[9XW�RX\� 9XQOXP9]O�WTaYNPO�YNXQ[NT� 9X�U9WU� [9Pr
9X\9]9\aRTP�`9QU�MbVO�E�\9RSOQOP�^OTT9QaP �~ �{bVO[QOXP �EGG>L
>A;�E>+? 

I �erPXOP�M �e ��iYU^9O\O[�q �c ���oOT\POX�i �c � OQ� RT 
k^VRYQ� NZ� XO`�NXPOQ� \9RSOQOP� ^OTT9QaP� NX� \O]OTNV^OXQ� NZ
RQ[9RT� Z9S[9TTRQ9NX� RX\� UOR[Q� ZR9Ta[O� 9X� U9WU[9Pr� UbVO[QOXP9NX
=Z[N^�QUO��e��c�Q[9RTC �e^ �~ �nR[\9NT �EGG?L�>G>;�FKI+? 

B �MNS9RP�i ��y[R\URX�s �e ��nU[9PQ9XO�z ��nNXOX�s �MbVO
E�s9RSOQOP�zOTT9QaP�RX\�q9Pr�NZ� kXY9\OXQ�eQ[9RT�j9S[9TTRQ9NX� 9X
�N^OX �~ �e^ �nNTT �nR[\9NT �EG>EL�>B;�>IE>+? 

F � {adTOb� q � q �� j9T9NX� � � p �� �NXOQb� i �� eTNXPN� e 
zOQRRXRTbP9P� NZ� YNUN[Q� RX\� YRPO�YNXQ[NT� PQa\9OP� NZ� QbVO� E
\9RSOQOP�^OTT9QaP�RX\�[9Pr�NZ�RQ[9RT�Z9S[9TTRQ9NX �e^ �~ �nR[\9NT 
EG>>L�>G?;�BF+FE 

@ �y9YY9X9�~ �y ��j[RaTN�c �i ��eXPOTT�~ �c �OQ�RT �_aQYN^OP
[OW9PQ[b� ZN[� SOQQO[� 9XZN[^O\� Q[ORQ^OXQ� NZ� RQ[9RT� Z9S[9TTRQ9NX;
[RQ9NXRTO�RX\�\OP9WX�NZ�_qpkM�ej �e^ �{OR[Q� ~ �EG>>L�>FE;
FGF+>E 

? � {adTOb� q � q ��eTNXPN�e �� �NVOl� j � � � OQ� RT � MbVO� E
\9RSOQOP��WTaYNPO�UN^ONPQRP9P�RX\�9XY9\OXQ�RQ[9RT�Z9S[9TTRQ9NX;
QUO�eQUO[NPYTO[NP9P�q9Pr�9X�nN^^aX9Q9OP�PQa\b �{OR[Q �EG>EL
A?;�>KK+? 

A �nNXOX�s ��MO\[N`�� �p ���NVTRX�p �e �OQ�RT �kXZTaOXYO�NZ
PbPQNT9Y�RX\�\9RPQNT9Y�STNN\�V[OPPa[O�NX� QUO� [9Pr�NZ� 9XY9\OXQ
RQ[9RT�Z9S[9TTRQ9NX�9X�`N^OX �n9[YaTRQ9NX �EGGAL�>>A;�E>IF+BE 

>G �MO\[N`�� �p ��nNXOX�s ��q9\rO[�y �z �OQ�RT �MUO�TNXW�
RX\�PUN[Q�QO[^� 9^VRYQ�NZ� OTO]RQO\�SN\b�^RPP� 9X\Od�NX� QUO
[9Pr�NZ�XO`�RQ[9RT�Z9S[9TTRQ9NX�QUO��{i�=�N^OX�P�{ORTQU�iQa\bC 
~ �e^ �nNTT �nR[\9NT �EG>GL�BB;�EK>A+E@ 

>> ��RXW�M �~ ��yR[9PO�{ ���O]b�s �OQ�RT �_SOP9Qb�RX\�QUO�[9Pr
NZ�XO`�NXPOQ�RQ[9RT�Z9S[9TTRQ9NX �~eze �EGGAL�EAE;�EI@>+@ 

>E �qaPPN�k ��j[RXWNW9RXX9P�� �| �s9RSOQOP�RPPNY9RQO\�YR[\9RY
Z9S[NP9P;�YOTTaTR[�OZZOYQN[P��^NTOYaTR[�^OYURX9P^P�RX\�QUO[RVOaQ9Y
NVVN[QaX9Q9OP �~ �zNT �nOTT �nR[\9NT �EG>FL�AG;�?I+AK 

>K ��9a�n ��ja�{ ���9� ~ �OQ�RT �{bVO[WTbYO^9R�RWW[R]RQOP
RQ[9RT� 9XQO[PQ9Q9RT� Z9S[NP9P�� 9NX9Y� [O^N\OT9XW� RX\� ]aTXO[RS9T9Qb
QN� RQ[9RT� Z9S[9TTRQ9NX� 9X� \9RSOQ9Y� [RSS9QP � eXR\NTa� �R[\9bNT
sO[W9P9 �EG>EL�>E;�BIK+BG 

>I ��RQN�M ���R^RPU9QR�M ��iOr9WaYU9�e �OQ�RT �e|cP�qe|c
PbPQO^�^O\9RQOP�RQ[9RT� PQ[aYQa[RT� [O^N\OT9XW� 9X� QUO�\9RSOQ9Y
[RQ �~ �nR[\9N]RPY �cTOYQ[NVUbP9NT �EGG?L�>A;�I>B+EG 

>B � �RQRXRSO� z �� �NrNPU9r9� { �� z9QPabR^R� { � OQ� RT 
nNX\aYQ9NX�RX\� [OZ[RYQN[b�\9PN[\O[P� 9X� QUO�\9RSOQ9Y� RQ[9a^ 
e^ �~ �yUbP9NT �{OR[Q�n9[Y �yUbP9NT �EG>EL�KGK;�?F+AB 

>F � jR[9R� e �� yO[PRa\� i � ~ � nR[\9RY� Nd9\RQ9]O� PQ[OPP� 9X
\9RSOQOP;�^OYURX9P^P�RX\�QUO[RVOaQ9Y�VNQOXQ9RT �yUR[^RYNT 
MUO[ �EG>@L�>@E;�BG+FE 

>@ �|aN�� ���9V�| �� �{ ��eVNPQNTRr9P�i � kXZTR^^RQ9NX� 9X
RQ[9RT� Z9S[9TTRQ9NX �~ �e^ �nNTT �nR[\9NT �EG>EL�FG;�EEFK+@G 

>? ��NVOl�klma9O[\N�e ��yO[O9[R�q �_ ���OX\O�e �q �OQ�RT 
MUO�RSPOXYO�NZ�9XPaT9X�P9WXRT9XW�9X�QUO�UOR[Q�9X\aYOP�YURXWOP
9X� VNQRPP9a^� YURXXOT� OdV[OPP9NX� RX\� ]OXQ[9YaTR[
[OVNTR[9lRQ9NX �e^ �~ �yUbP9NT �{OR[Q�n9[Y �yUbP9NT �EG>KL�KGF;
@I@+BI 
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EG � {RWOX\N[ZZ� e �� iYUa^RYUO[� p �� �9[YUUNZZ� i � OQ� RT 
nNX\aYQ9NX� \9PQa[SRXYOP� RX\� 9XY[ORPO\� RQ[9RT� ]aTXO[RS9T9Qb
9X�nNXXOd9X�IG�\OZ9Y9OXQ�^9YO�RXRTblO\�Sb� Q[RXPOPNVURWORT
PQ9^aTRQ9NX � >AAAL�>G;� >BG?+>B 

E> saST9X�i ��|TRlO[�� �� ��i^9QU�� �� �OQ�RT �s9RSOQOP
^OTT9QaP��WTbYO^9Y�YNXQ[NT��RX\�[9Pr�NZ�RQ[9RT�Z9S[9TTRQ9NX �~ �|OX 
kXQO[X �zO\��EG>GL�EB;�?BK+? 

EE � �9X� � �� �9� { �� �RX� f � OQ� RT � zOYURX9P^P� NZ� RX\
QUO[RVOaQ9Y�PQ[RQOWb� ZN[�RQ[9RT� Z9S[9TTRQ9NX �iY9 ��N[T\�~ �EG>KL
E>;� EG>+>K 

EK �j[9O[�p �z ��iYUO[XQURXO[�| ��{OTTO[�i �{bVNWTbYO^9R
RX\�YR[\9N]RPYaTR[� [9PrP �s9RSOQOP�nR[O �EG>>L�KI;�>KE+@ 

EI ��[9WUQ�q �~ ���O`Sb�s �c ��i9[T9XW�s �OQ�RT �cZZOYQP�NZ
RYaQO� 9XPaT9X�9X\aYO\� UbVNWTbYO^9Y� NX� 9X\9YOP� NZ
9XZTR^^RQ9NX;�VaQRQ9]O�^OYURX9P^P�NZ�RWW[R]RQ9XW�]RPYaTR[
\9PORPO� 9X�\9RSOQ9YP �s9RSOQOP�nR[O�� EG>GL�KK;�>BA>+@ 

EB �jRQO^9�_ ���a[9\9QPrb�c ��cTPRbO\�n �M �OQ�RT �k^VRYQ�NZ
kXQOXP9]O� |TbYO^9Y� nNXQ[NT� NX� QUO� kXY9\OXYO� NZ� eQ[9RT
j9S[9TTRQ9NX� RX\� ePPNY9RQO\� nR[\9N]RPYaTR[� _aQYN^OP� 9X
yRQ9OXQP��9QU�MbVO�E�s9RSOQOP�zOTT9QaP� =Z[N^� QUO�eYQ9NX� QN
nNXQ[NT�nR[\9N]RPYaTR[�q9Pr�9X�s9RSOQOP�iQa\bC �~ �e^ �nNTT 
nR[\9NT � EG>IL�>>I;�>E>@+EE 

+�,�-�,�+�,�.�/�,�0

> � nNT9TTR� i �� n[N`� e �� yOQraX� � � OQ� RT � cPQ9^RQOP� NZ
Ya[[OXQ� RX\� ZaQa[O� 9XY9\OXYO� RX\� V[O]RTOXYO� NZ� RQ[9RT
Z9S[9TTRQ9NX�9X�QUO�� i �R\aTQ�VNVaTRQ9NX �e^ �~ �nR[\9NT �EG>KL
>>E;� >>IE+@ 

E �pOXoR^9X�c �~ ���O]b�s ���Rl9[9�i �z �OQ�RT �kX\OVOX\OXQ
[9Pr�ZRYQN[P�ZN[�RQ[9RT�Z9S[9TTRQ9NX�9X�R�VNVaTRQ9NX�SRPO\�YNUN[Q;
QUO�j[R^9XWUR^�{OR[Q�iQa\b �~eze �>AAIL�E@>;�?IG+I 

K � MUO� -s�e�nc� nNTTRSN[RQ9]O� |[NaV;� qRQ9NXRTO� RX\
\OP9WX�NZ� QUO�-s�e�nc�iQa\b;�R� [RX\N^9PO\� Q[9RT�NZ�STNN\
V[OPPa[O� TN`O[9XW�RX\� 9XQOXP9]O�WTaYNPO�YNXQ[NT� 9X�U9WU� [9Pr
9X\9]9\aRTP�`9QU�MbVO�E�\9RSOQOP�^OTT9QaP �~ �{bVO[QOXP �EGG>L
>A;�E>+? 

I �erPXOP�M �e ��iYU^9O\O[�q �c ���oOT\POX�i �c � OQ� RT 
k^VRYQ� NZ� XO`�NXPOQ� \9RSOQOP� ^OTT9QaP� NX� \O]OTNV^OXQ� NZ
RQ[9RT� Z9S[9TTRQ9NX� RX\� UOR[Q� ZR9Ta[O� 9X� U9WU[9Pr� UbVO[QOXP9NX
=Z[N^�QUO��e��c�Q[9RTC �e^ �~ �nR[\9NT �EGG?L�>G>;�FKI+? 

B �MNS9RP�i ��y[R\URX�s �e ��nU[9PQ9XO�z ��nNXOX�s �MbVO
E�s9RSOQOP�zOTT9QaP�RX\�q9Pr�NZ� kXY9\OXQ�eQ[9RT�j9S[9TTRQ9NX� 9X
�N^OX �~ �e^ �nNTT �nR[\9NT �EG>EL�>B;�>IE>+? 

F � {adTOb� q � q �� j9T9NX� � � p �� �NXOQb� i �� eTNXPN� e 
zOQRRXRTbP9P� NZ� YNUN[Q� RX\� YRPO�YNXQ[NT� PQa\9OP� NZ� QbVO� E
\9RSOQOP�^OTT9QaP�RX\�[9Pr�NZ�RQ[9RT�Z9S[9TTRQ9NX �e^ �~ �nR[\9NT 
EG>>L�>G?;�BF+FE 

@ �y9YY9X9�~ �y ��j[RaTN�c �i ��eXPOTT�~ �c �OQ�RT �_aQYN^OP
[OW9PQ[b� ZN[� SOQQO[� 9XZN[^O\� Q[ORQ^OXQ� NZ� RQ[9RT� Z9S[9TTRQ9NX;
[RQ9NXRTO�RX\�\OP9WX�NZ�_qpkM�ej �e^ �{OR[Q� ~ �EG>>L�>FE;
FGF+>E 

? � {adTOb� q � q ��eTNXPN�e �� �NVOl� j � � � OQ� RT � MbVO� E
\9RSOQOP��WTaYNPO�UN^ONPQRP9P�RX\�9XY9\OXQ�RQ[9RT�Z9S[9TTRQ9NX;
QUO�eQUO[NPYTO[NP9P�q9Pr�9X�nN^^aX9Q9OP�PQa\b �{OR[Q �EG>EL
A?;�>KK+? 

A �nNXOX�s ��MO\[N`�� �p ���NVTRX�p �e �OQ�RT �kXZTaOXYO�NZ
PbPQNT9Y�RX\�\9RPQNT9Y�STNN\�V[OPPa[O�NX� QUO� [9Pr�NZ� 9XY9\OXQ
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FF �i^9QU�e �i ��MRSSRR�z ���O9�� �OQ�RT � �NYRT�NdbQNY9X
QO^VO[P� RXd9OQb� Sb� RYQ9]RQ9XW� |epee� [OYOVQN[P� 9X� QUO
UbVNQURTR^9Y�VR[R]OXQ[9YaTR[�XaYTOaP �yPbYUNXOa[NOX\NY[9XNT 
EG>FL�FK;�BG+? 

F@ �kUT�q ��j[NT9YU�� ���9XSTR\�p ��OQ�RT ��N[T\�jO\O[RQ9NX�NZ
iNY9OQ9OP�NZ�p9NTNW9YRT�yPbYU9RQ[b�=�jipyC�Wa9\OT9XOP�ZN[�QUO
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F? � iN[S9� i �� {N[Q� ~ �� c[r9XoaXQQ9� M � OQ� RT � cj�i�c�i
|a9\OT9XOP�NX� QUO�\9RWXNP9P�RX\�^RXRWO^OXQ�NZ� \9PN[\O[P
RPPNY9RQO\� `9QU� \O^OXQ9R � ca[ � ~ � �Oa[NT � EG>EL� >A=AC;
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FA � �9lX9r� ~ � s �� �URN� f �� {O� z � OQ� RT � q9Pr� ZN[� UORTQU
O]OXQP�RZQO[� \OV[OPY[9S9XW�RYOQbTYUNT9XOPQO[RPO� 9XU9S9QN[P� 9X
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@G � zR[RPYN� q � e � na[[OXQ� RX\� c]NT]9XW� M[ORQ^OXQ
iQ[RQOW9OP� ZN[� QUO� eTlUO9^O[�P� s9PORPO� nNXQ9Xaa^ � e^ � ~ 
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MUO� V[NSTO^RQ9Y� 9PPaOP� NZ� \9RWXNPQ9YP� NZ� YNWX9Q9]O� 9^VR9[^OXQP� 9X� VRQ9OXQP� `9QU� YR[\9N]RPYaTR[� \9PORPOP� Sb� V[9^R[b
YR[O�VUbP9Y9RXP�R[O�YNXP9\O[O\ �MUO�^R9X�\OZ9X9Q9NXP�RX\�\9PQ9XYQ9]O� ZORQa[OP�NZ�]RPYaTR[�YNWX9Q9]O� 9^VR9[^OXQP��^OQUN\P
NZ�NSoOYQ9Zb9XW�QUO�^OXQRT�PQRQaP�R[O�PQRQO\ �yR[Q9YaTR[�RQQOXQ9NX� 9P�VR9\�QN�QUO�\OPY[9VQ9NX�NZ� QUO�zNne�QOPQ�^OQUN\�RP�QUO
^NPQ� POXP9Q9]O� RX\� V[9N[9Qb� QNNT� 9X� QUO� \9RWXNP9P� NZ� XNX�\O^OXQ9R� g]RPYaTR[h� YNWX9Q9]O� 9^VR9[^OXQP � MUO� NSoOYQ9]O� NZ� QUO
VaST9YRQ9NX�9P�QN�\[R`�QUO�RQQOXQ9NX�QN�QUO�R\]9PRS9T9Qb�NZ�`9\O[�RVVT9YRQ9NX�NZ�QUO�zNXQ[ORT�}aOPQ9NXXR9[O�9X�WOXO[RT�^O\9YRT
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>FB�S9ST9NW[RVU9Y� PNa[YOP� QU[NaWU� QUO� PYUNTR[T9rO�O�T9S[R[b� =O�9S[R[b [aC�� \RQRSRPO�zO\T9XO�� \RQRSRPO�NZ�nNYU[RXO� T9S[R[b
PbPQO^RQ9Y�[O]9O`P �MUO�VO[9N\�NZ�PQa\b�`RP�>�^NXQU 

2 3�4.'+)�� YNWX9Q9]O� 9^VR9[^OXQP�� YR[\9N]RPYaTR[� \9PORPO�� g]RPYaTR[h� YNWX9Q9]O� 9^VR9[^OXQP�� XOa[NVPbYUNTNW9YRT
QOPQ9XW��S[9OZ�^OXQRT�PQRQaP�RPPOPP^OXQ�PYRTO�=zzic�QOPQC��zNXQ[ORT�maOPQ9NXXR9[O�=zNne�QOPQC 
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2 3�4.'+)��RYOQbTYbPQO9XO��a]O9Q9P��\OdR^OQURPNXO��T9V9\�VO[NdbWOXRQ9NX��WTaQRQU9NXO��PaVO[Nd9\O�\9P^aQRPO��YRQRTRPO�
QNQRT�RXQ9Nd9\RXQ�RYQ9]9Qb 
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