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XY]WJ�[1UW]*[v KPHL�[1aYaÅPV]��nJKGW KÆ�[1L�P°e�À;]BPVJ��*ÝlL�À
e�¾�[v KP
��À
MB �PVUÓô C�G;Ï4eÃ[1UÈáVâ1ã1ç�Q�L�MW[v¾�D�á ð ÞND » U§IKMWP/a�XYe\XÅIKX�UBZ©L�[1JKP/À1Æ�XYU;ÍSUWXÅInPÃPVaÅÀ
UBZ
[vIKXÅÀ
U
À1Æ�[Ã¾�[v KIKX�L�a�P�[2Î;XYJ�Ý�P1DßZBDTÆ�À1 TP�Î�In KPVe\P�UBP�PV]�aÅP�Ç%À1 T¾�a�[vInP�Ç�a�XÅO1PE¾�[v KIKX�L�a�PVJNÞb[1UH[1]W]WXÅIKXÅÀ
U�[1a
Ë1P� �Ä©JnIn KÀ
UBZ= KPVJnÀ
UW[1UWL�P�À;L�L�GB �J�[vI�IKMBPEIn �[1UWJnË1P� �JKP�À1¾WIKX�L�[1a¥Æ� KPVñfGWPVUWL�Ä�L�À1 K KPVJn¾4À
UW]WXYUBZ
InÀÃIKMBP«Ë1À
a�GWe\P«e�À�]WPiÀ1Æ¥IKMBPEe\[vInP� �X�[1a,ÝlJKP�P��7XÅZBD ð ÞND

» UBÍSUWXÅInPb¾�a�[vInP�Ç�aYXÅO1P�¾�[v KIKXYL�aÅPVJ�MW[·Ë1P�InÀ�Â4P�PVñ�GWXÅËv[1aÅPVUfI�InÀ�IKMWXYUAÍSa�e\JVQ
¿�MWX�LNM�X�UW]BP�PV]
[1aYJnÀ°¾W KÀ;]WGWL�PÃIKMWP/¾SGB KP/Ë1À
a�GWe�PÁe�À;]BP�Ý3á ð D äHè�e=ÞEX�U§In N[1UWJKe\X�J�JKXÅÀ
U½e�PV[1JKGB KPVe\PVU-IKJ

ð
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�7XÅZ
GB KP§ávD _b[1a�L�GWaY[vInPV]ÊP�Î;IKX�UWL�IKXÅÀ
U*L� KÀ
JKJ/JnPVL�IKXÅÀ
UWJ=À1Æ«Jn¾�MWP� �X�L�[1a�[1UW]9PVaÐÇ
a�XÅ¾�JKÀ
X�]W[1a���ÇiÝlJnÀ
aYX�]Ìa�XYUBPVJNÞ�[1UW]�ø�Ç®Ñ;X�_óÝl]BÀ1InInPV]°a�X�UBPVJdÞbJKGBÂ�eÃX�L� KÀ
U�¾�[v �IKX�L�aÅPVJ�D
R�MBP\JKXYUBZ
aÅP�Â�[1UW]°¿TXÅIKM�e\[2ÎBX�e�GWe [vIÃá�æ;D�å©è�e X�Ji¾� KÀ�]�GWL�PV]°ÂfÄ�Jn¾SMBP� �X�L�[1a
Z1 �[1X�UWJVQ-IKMBPTIn �XÅ¾�aÅP�JKIn �GWL�IKGB KP� KPVJKGWaÅIKJ,Æ� �À
eéPVa�a�X�¾�JnÀ
X�]W[1a;JKM�[v¾`PVJ,¿�XÅIKM=[1UÃ[2ÎBX�J3Ç
 �[vIKXÅÀEÀ1Æ�áví ç�í â�Q;[1U�]ÃIKMBPTÂW KÀ
[1]ÃÂ�[1UW]ÃM�[1J,Â4P�PVUÃL�[1aYL�GWa�[vInPV]=Æ�À1 �[�L�À
UfIKX�UfGWÀ
GWJ
]WX�JnIn NXÅÂ�GBIKXÅÀ
U\À1Æ�PVa�a�XÅ¾SJnÀ
X�]W[1aBZ1 N[1X�UWJ£Ý�_b^���QB[vÆ�InP� ���À
MB �PVUÁôõC�G;Ï�e\[1U°áVâ1ã1ç
Þ

UWÀ1 �e\[1a�InÀ°IKMBP�X�U-InP� �Æ�[1L�PVJ�[1UW]Ó[°JKGB �Æ�[1L�PÁe�À;]BP�[vI�IKMWP/¾4À
JKX�IKXÅÀ
U§À1Æ�IKMBP�aÅÀ
UBZ
XÅIKGW]�XÐÇ
U�[1a�À1¾WIKX�L�[1a�Æ� �PVñfGBPVU�L�Ä#Ý3á�æ;D ç§è�e/Þ�Æ�À1 Á[§e\PV[1JKGB KPVe�PVUfIÁ[vIÃZ1 �[vöVX�UWZ@X�UWL�XY]BPVUWL�PÌ[1UW]
¾4À
a�[v NXÅöV[vIKXÅÀ
UÌUWÀ1 �e\[1a¥InÀ=IKMBPAX�UfInP� KÆl[1L�PVJ�DiR�MBPEJK¾`PVL�In N[ÃÀ1Æ��3IKM�X�U�ÍSaYe\J��\¾� KÀ�]�GWL�PV]©Â�Ä
¾� KPVJKJKX�UWZ\ÑBX�_È¾4À·¿�]BP� �XYU�[\]WX�[1e�À
U�]�[1U-Ë;X�a�L�PVa�a�Â�ÄÌÑ�¾4PVLKO/P�I�[1a.D·Ý3áVâ1â1â
Þ�]BÀ\UBÀ1I�J�MBÀ·¿
IKM�X�J«I:Äf¾�XYL�[1a,IKMWXYU;Ç.ÍSa�eòLNMW[v �[1L�InP� �X�JKIKX�L�J�Â�GBI�[�Jn¾4PVL�In �GWe ñ�GWXÅInP/JKX�e\XYa�[v iInÀ�IKMWPÁ_b^��
ÝlL�À
UfIKX�U�GBÀ
GWJ�]�X�JnIn �XÅÂSGBIKXÅÀ
U=À1Æ}PVaYa�XÅ¾�JnÀ
XY]WJ�Q���À
MB �PVUÌô'C�G;Ï4eÃ[1U�áVâ1ã1ç
Þ8L�[1a�L�G�a�[vIKXÅÀ
U©[1UW]
À
GW be\PV[1JKGB KPV]=¾�[v KIKX�L�a�PTJn¾4PVL�In �[ÁÝlJnP�PiUBP�Î;IbJKPVL�IKXÅÀ
UWJNÞND�R�M�X�J,X�U�]WX�L�[vInPVJ%IKMW[vIbÆ�À1 �eÃX�UBZE[
L�À
UfIKX�U�GBÀ
GWJbIKMWXYUÃÍ`a�e X�UÁIKMBP«[1UfË�X�a4L�PVa�a4Æl[1X�a�JbX�U/IKMBP«L�[1JKP«À1Æ¥IKMWP«ÑBX�_9¾`À)¿�]BP� �JVQ�¿TMWX�L�M
InÀ1Z1P�IKMWP� �¿�XÅIKM/[�Â�[1JKX�LTe\X�JKGWU�]BP� �JnIK[1UW]�X�UBZ«aÅPV[1]/InÀ�ñfGWPVJnIKXÅÀ
UWJ�[vÂ4À
GBI%IKMWP£XYU;ÔSGBPVUWL�PTÀ1Æ
IKMWPÃ¾�[v KIKXYL�aÅP�Ç�JKGB K �À
GWUW]WX�UWZ=e�PV]WXYGWe�DÁR�MBPÃL�À
e�¾S[v �[vÂ�X�a�X�I�ÄHÀ1Æ8IKMBPÃ[1UfË�X�a%L�PVa�a�e�P�IKMWÀ�]
¿TXÅIKM@J�X�UBZ
aÅP�Ç�L� KÄ;JnIK[1a%In �[1UWJKeÃX�JKJKXÅÀ
U@Jn¾4PVL�In �[;Q�¿�MWXYL�M½X�JEG�UW]BÀ
GBÂWInPV]@XÅÆ8 KPV[1a�IKMWX�U§ÍSa�eÃJ
[v �P�Æ�À1 �e�PV]É[1UW]ÈÀ
UWaÅÄîË1À
a�G�e�PHe\À�]BPVJÁ[v KP°e�PV[1JKGW KPV]�Q�JKMWÀ
GWa�]9UWÀ1I=Â4P°X�U-InP� Ne\XÐÎ;PV]
¿TXÅIKM=J�e\[1a�aÐÇ�¾�[v �IKX�L�aÅP�P�Î;IKX�UWL�IKX�À
U/e\PV[1JKGB KPVe�PVUfIKJ�¿�MBP� KP£JKGB �Æ�[1L�Pie�À;]BPVJb]BÀ
e\X�U�[vInPTIKMBP
JK¾`PVL�In NGWe�D

ùTUWÆ�À1 KIKG�UW[vInPVaÅÄ1Q�IKMBP�À1 �Ä@[vI�IKMBP�e�À
e�PVUfI�X�JAUBÀ1I�[vÂ�aÅPÁInÀ�L�[1a�L�GWa�[vInP�IKMWP/P�Î;IKX�UWLdÇ
IKX�À
U@Æ�À1 �À1IKMBP� Ãe\À1 KPÁ KPV[1a�X�JnIKXYL\Z1 �[1X�UîJ�MW[v¾4PVJEÀ1 \]�X�JnIn �XÅÂSGBIKXÅÀ
UWJiÀ1Æ�JKMW[v¾4PVJAX�UÓJnIn KÀ
UBZ
[vÂSJnÀ1 K¾WIKXÅÀ
U=Â�[1UW]�J�D » I8X�J�ñfG�XÅInP�L�a�PV[v �IKM�[vIbJ�GWL�MÁ[� KPV[1a�X�JKIKX�L�JK[1e\¾�aÅP�¿�X�a�aSJKMBÀ·¿ [Ae�À1 KP
L�À
UfIKX�U�GBÀ
GWJ�ÂW KÀ
[1]ÓÂS[1UW]@L�À)Ë1P� �X�UBZ�e\À1 KPÁÀ1 Aa�PVJKJ�IKMBPÁ¿�MBÀ
aÅP/¿�[·Ë1PVaÅPVUBZ1IKMî N[1UBZ1PÁÂ`P�Ç
I:¿%P�PVU�IKMBPiIn �[1U�JnË1P� �JnP�[1U�]©aÅÀ
UBZ
XÅIKG�]WX�UW[1aSÀ1¾WIKX�L�[1a�¾SMBÀ
UBÀ
UÁÆ� KPVñfGWPVUWL�XÅPVJ�D � ¾4À
JKJKXÅÂ�XYa�XÅI�Ä
Æ�À1 8[v¾W¾W KÀ·Î;XYe\[vIKX�UBZAJKGWLNM/JK¾`PVL�In N[�XYJ%IKMWP£[1J�JKGWe�¾WIKX�À
UÃÀ1Æ}[�]�X�JnIn �XÅÂSGBIKXÅÀ
U�À1Æ¥PVa�a�XÅ¾�JKÀ
X�]W[1a
J�MW[v¾4PVJ�D � Ë1P� KÄ§P�Î;In KPVe�PÌÀ
UBPÁ¿�XÅIKMÓPVñ�GW[1ab¾W KÀ1Â�[vÂSX�a�XÅI:ÄHÀ1Æ£[1a�abJKMW[v¾4PVJ�X�JAJKMWÀ·¿�UîX�U

ç
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�7XÅZ
GB KP ð D Ñ;[1e�P�[1J �7XÅZBD·á�Æ�À1 ÌUWP�PV]WaÅP�Ç�Ý� KPVJnÀ
U�[1UWL�P§[vI§á�æ;D úÊè�e=Þ/[1UW]
¾�a�[vInP�Ç�a�X�O1P«¾�[v KIKX�L�a�PVJ�Ý� KPVJnÀ
UW[1U�L�PE[vIAá�æ;D ç�è�e=ÞND8R�MBPA_b^��õÝ�ÂW �À
[1]©Â�[1UW]`ÞbX�J
[vZ
[1X�UÁJKMBÀ)¿�UÃÆ�À1 bL�À
e�¾�[v �X�JKÀ
U�D
��Ç®Ñ;X�_ DÅD�JnÀ
aYX�]Ãa�XYUBPVJ�Q-ø�Ç®Ñ;X�_ÉDÅD�]WÀ1InInPV]�a�X�UBPVJ�D

�7XÅZ
JVDVáÃ[1UW] ð D � aÅIKMBÀ
GBZ
M�[1UfÄ�e�PV[1JKGB �PV]�Jn¾4PVL�In �GWe L�À
G�a�]�Â4P1Q¥X�U�¾W �X�UWL�X�¾�aÅP1Q4In �[1UWJ3Ç
aY[vInPV]ÓInÀ�JKGWL�Mî[�]�X�JnIn �XÅÂSGBIKXÅÀ
U�À1ÆTPVa�a�XÅ¾SJnÀ
X�]W[1a%JKMW[v¾4PVJ�Ý�!}[v¾4À
GWaY[v �P�I\[1a.DÈáVâ1â1ã
ÞNQbIKMWX�J
L�P� �IK[1X�UWaÅÄ�X�J�UBÀ1IA[1U§P�ÎB[1L�I�[v¾W¾W KÀ
[1LNM½PVJn¾4PVL�X�[1a�aÅÄ°Æ�À1 AX� K KP�Z
GWa�[v ·Q}JKM�[v K¾BÇ�PV]BZ1PV]@Z1 �[1X�UWJ
[1U�]©JKMBÀ
GWaY]=Â4P«MW[1U�]WaÅPV]/¿�XÅIKM�L�[v KP1D

" º #0þ�¸W´·Û¥¶2þ%$@þ�Ø`µ)´�ÙSØ&��ÙSÿ('�µ)'*��þf´
� J�¿%P�MW[·Ë1P©JnP�PVUîX�U@IKMBP/¾W KPVL�PV]WX�UWZHJnPVL�IKX�À
U�Q�Æ� KÀ
e IKMBP=IKMWP�À1 KP�IKX�L�[1ab¾4À
X�UfIEÀ1Æ�Ë;XÅP�¿«Q
JK¾`PVL�In N[�À1Æ,Ñ;X�_È¾�[v KIKXYL�aÅPVJ8À1Æ�]WXÐÏ4P� KPVUfI8¾`À
a�ÄfI:Äf¾4P«JKMBÀ
G�a�]ÁUBÀ1IT]WXÅÏ`P� 8Ë1P� KÄ�e�GWL�M©Ç,¾W KÀvÇ
Ë;X�]BPV]§IKMW[vI�IKMBP/e\À1 K¾�MBÀ
aÅÀ1Z
X�PVJE[v KP/IKMBPÁJK[1e�P1D,+�P�Ë1P� KIKMWPVaÅPVJKJ�Q,JK¾`PVL�In N[©À1Æ�IKMBPÁL�GBÂ�XYL
Ý�ø.-�Þ�[1UW]�MBP�ÎB[vZ1À
UW[1a(/) �MWÀ
e�Â4À
MBPV]B N[1abÝ��0-�Þ£e\À�]WXÅÍSL�[vIKXÅÀ
UWJT¾�GBÂ�aYX�JKMBPV]�X�UHIKMBP\[1JnIn KÀvÇ
UWÀ
e\X�L�[1a�aYXÅInP� �[vIKGB KP�JnÀ/Æ�[v VQ4JKMBÀ)¿%PV]�Â�[1UW]He\[2ÎBX�e\[=[vI�]WXÅÏ`P� KPVUfI�¾4À
JKX�IKXÅÀ
UWJ�Ý3á1ávDß÷©[1UW]
á1ávD ã«è�e�Q- �PVJn¾4PVL�IKXÅË1PVaÅÄWÞND}R�MWPVJnP�Â�[1UW]\¾`À
J�XÅIKXÅÀ
UWJ7MW[·Ë1P�Â4P�PVU�IK[vO1PVU=Æ�À1 ,LNMW[v �[1L�InP� �XYJnIKX�L�J
À1Æ,IKMBPE¾4À
aÅÄ�I�Ä�¾4PVJT[1U�]�MW[·Ë1P�Â4P�PVU�GWJKPV]ÌÆ�À1 i]BP� �XÅË;X�UBZ\IKMWPE¾4À
aÅÄ�I�Ä�¾4P�À1Æ,L�XÅ NL�GWe\JnInPVa�aY[v 
Z1 N[1X�UWJ�D

» U�À1 �]BP� ¥InÀ�JKMWÀ·¿½IKMW[vI�IKMWXYJ�L�À
UWL�a�G�JKXÅÀ
U«X�J�Æ�[1aYa�[1L�XÅÀ
GWJ�Q2¿�P,Z
XÅË1P�X�U��7XÅZBD�ç�Æ�À
GW �À1IKMBP� 
JK¾`PVL�In N[�À1Æ*�0- [1UW]Ãø.-�Ñ;X�_ÓaY[vÂ`À1 N[vInÀ1 KÄ\JK[1e�¾�a�PVJ�D,_baÅPV[v �aÅÄ1Q;[1a�a�À1Æ�IKMBPVJnP£Jn¾4PVL�In �[�J�MBÀ·¿
ÂS[1UW]Ìe\[2ÎBX�e\[/aÅÀ
UBZ1¿b[v �]ÌÀ1Æ�á1ávD ã=è�e X�U�]BP�¾4PVUW]BPVUfI�À1Æ�IKMBP�¾`À
a�ÄfI:Äf¾4P1D » U-InP� �PVJnIKX�UBZ
aÅÄ1Q
IKMWPÃø1-�ÑBX�_�Jn¾4PVL�In �[Ì¾`PV[vO�[vIEIKMBP=a�À
UBZ1PVJnI�¿�[·Ë1PVaÅPVUBZ1IKMWJ�Q�[v KÀ
G�UW]9á ð D ð è�e�D�2£UBP=À1Æ
IKMWPÁJK¾`PVL�In N[ÓÝl]�[1JKMBPV]îa�X�UWP)Þi KP�Ë1PV[1aYJ�[°Â�XÅZ°JKMBÀ
GWa�]WP� EInÀ)¿�[v �]�J\JKe\[1a�a�P� E¿b[VË1PVaÅPVUWZ1IKMWJ�Q
¿TMWX�L�M½L�À
GWa�]½X�UW]�X�L�[vInP=[HO;X�UW]�À1ÆT[2ï=UWXÅI:Ä�InÀ°IKMBP=ø.-�Ñ;X�_éJn¾4PVL�In �[HO�UBÀ)¿�U@Æ� KÀ
e IKMBP
aYXÅInP� �[vIKGB KP1D«CTÀ·¿�P�Ë1P� VQ¥IKMWX�J�JK[1e�¾�aÅPAL�À
UWJKXYJnIKJ�À1Æ,¾�GB �P3�0-�Ñ;X�_£Q�¿�MWXYL�MH¿�[1J£¾� KÀ·Ë1PV]°Â�Ä
4TÇ� �[·ÄÁJ�L�[vInInP� �X�UBZBD

÷
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�7XÅZ
GB KP�ç�D F�PV[1JKGB KPV]*¾�MWÀ
UBÀ
U9ÂS[1UW]9¾� KÀvÍSaÅPVJ=Æ�À1 ÁI:¿%À<��ÇÌÝl]BÀ1InInPV] [1UW]
]W[1JKMBPV]�aYX�UBPVJNÞ%[1UW]�I:¿%À=ø�Ç®Ñ;X�_�ÝlJKÀ
a�X�]�[1UW]©]�[1JKM;Ç�]BÀ1InInPV]©aYX�UBPVJNÞ%JK[1e�¾SaÅPVJ�D

� aYaBÀ1Æ4IKMBPVJnPTJ�[1e�¾�aÅPVJ�L�À
U�JKX�JnI�À1Æ�JKGWÂ�e\X�L� KÀ
UAZ1 N[1X�UWJ�Q
PVJK¾`PVL�XY[1a�aÅÄ�IKMBP�ø1-�ÑBX�_ÓJK[1eAÇ
¾SaÅPVJ�MW[·Ë1PEI:Äf¾�XYL�[1a�Z1 �[1X�U�JKXÅö�PVJ�À1Æ7[vÂ4À
GBI�úvæ�UWe�QS¿%PVa�a�Â`PVa�À·¿#IKMWP�
�[·Ä�aÅPVX�Z
MÌa�X�eÃXÅI�D,Õ�P
¿TX�a�aBUBÀ1I�]BPV[1aWÆlGB KIKMBP� ,¿�XÅIKMÃJ�XÅö�P�P�Ï4PVL�IKJ�MWP� KP1QfJKXYUWL�P�IKMBP�Ä\MW[·Ë1PTÂ4P�PVUÃIn KPV[vInPV]=XYUÃ]BP�IK[1X�a
Â�Ä � UW]BP� NJnPVUÌP�I«[1a�D·Ý3áVâ1â1â
ÞNQ¥FHGBIKJKL�MWO1P\P�Ii[1a.D·Ý3áVâ1â1â
Þ£[1UW]°PVa�JKP�¿�MBP� KPAX�U�IKMWX�J�Ë1À
a�GWe�P
ÝlCTPVUWUWXYUBZ\ô'F�GWIKJKL�MBO1P)ÞND

R�MBP�ÑBX�_HJK[1e�¾�a�PVJ�MW[·Ë1P,Â4P�PVU�e�PV[1J�GB KPV]�]�X�Jn¾4P� �JnPV]£X�U>=��% ·D}R�M�X�J�X�J�À1ÆBL�À
GB NJnP%UBÀ1I
[1UÁX�]WPV[1a�¾W �P�¾�[v �[vIKXÅÀ
UW[1aSe�P�IKMBÀ;]ÁJKX�UWL�PTIKMBP� KP� KPVe\[1X�UWJ�[�L�À
UWJKX�]BP� N[vÂ�aÅP�[1e�À
G�U-IbÀ1Æ�[vZvÇ
Z
a�À
e�P� �[vIKXÅÀ
U�À1Æ`IKMBP8Z1 �[1XYUWJ�Q
¿�M�X�L�MAInÀ1Z1P�IKMBP� %¿�XÅIKMAIKMBP8Z1 N[1X�U�JKMW[v¾4P�JKMBÀ
G�a�]A]BP�InP� �e\X�UWP
IKMWP�[1L�IKGW[1a7ÂS[1UW]©¾W �ÀvÍSaÅP1D£C�À)¿%P�Ë1P� VQ�¿%PA[v KPAUBÀ1Ii[V¿b[v KPAÀ1Æ,[ÃÂ4P�InInP� iÀ
UBP�Æ�À1 £[=Z
XÅË1PVU
¾4À)¿�]BP� �JK[1e\¾�aÅP1D/Õ�P/MW[·Ë1P=InÀ�¾4À
X�U-IiÀ
GWI�IKMW[vIEIKMBP?=>�� �e\[vIn �XÐÎ°À1Æ�L�À
GB �JnP/X�UW]WG�L�PVJ
[1U=P�Ï4PVL�I%À
U=IKMBPTJK¾`PVL�In NGWeóX�U\IKMBP�¿b[VÄÃ]�X�JKL�GWJKJKPV]�ÂfÄ\CTPVUWUWXYUBZ�[1UW]=F�GBIKJ�L�MBO1P�ÝlJK[1e�P
Ë1À
aYGWe�P)ÞND1�BÀ1 �Ñ;X�_ÓIKMBP� KPTXYJ,[E¾`À
J�JKXÅÂ�X�aYXÅI�Ä«InÀAL�À1 K KPVL�I�Æ�À1 %IKMWXYJ,X�U=[1U=[v¾W¾� KÀVÎBX�e\[vInPT¿�[·Ä
Â�Ä/IKMBP�e�P�IKMBÀ;]�¾W �À1¾`À
JKPV]ÁÂfÄ�!7[v¾`À
G�a�[v 8P�I�[1a.D)Ý3áVâ1â1ã
ÞND

@ º #0þ�¸W´·Û¥¶2þ%$@þ�Ø`µ)´�ÙSØÈ´·ý�¸A��þ�þ�B,þ�¹1µ·´
� J�¿�P©MW[VË1PHJnP�PVUÊX�U½IKMBP�¾� KP�Ë�X�À
GWJ�JnPVL�IKXÅÀ
U�Q�IKMBP� KP©XYJ�UBÀ�L�aÅPV[v Ã]BP�¾4PVUW]WPVUWL�PÁÀ1ÆTIKMBP
ÑBX�_É¾�MWÀ
UBÀ
UÌÂS[1UW]Ì¾� KÀvÍSaÅP«À
UHIKMBP�¾4À
aÅÄ�I�Ä�¾`P1Q4[1J�P�Î�¾4PVL�InPV]�DC+TP�Ë1P� KIKMBPVaÅPVJ�J�Q4IKMBP�JK¾`PVLdÇ
In N[/J�MBÀ·¿éGWU�JnÄ�JKInPVe\[vIKX�LA]WXÐÏ4P� KPVUWL�PVJ£X�UH¾4PV[vOÌ¾4À
JKXÅIKX�À
U�[1UW]°ÂS[1UW]°JKMW[v¾4P1D>�BÀ
a�aÅÀ)¿�X�UBZ
Ñ;PVL�I�D ð Q�[\e\[)ënÀ1 � KPV[1JKÀ
U©Æ�À1 �IKMWX�JbÂ4PVMW[·Ë�XÅÀ
GW �L�À
GWa�]�Â4Pi]WXÐÏ4P� KPVUfI8Z1 �[1X�U©JKM�[v¾`PVJVD

R�MBPT¾W KÀ1Â�aÅPVeé¿�XÅIKMÃ]�X�JKL�GWJKJ�X�UBZiZ1 �[1X�U=JKMW[v¾4P�P�Ï4PVL�IKJb[v �X�JnPTÂ4À1IKMÃÆ� KÀ
e6IKMBP�À1 KP�IKX�L�[1a
[1U�]ÁP�Î�¾4P� �X�e\PVU-IK[1a�JKXY]BP1D � J8¾4À
X�UfInPV]ÁÀ
GBI�[1aÅ �PV[1]BÄ1QBIKMBP� KP«X�J8UWÀ�IKMWP�À1 KÄ=¿TMWX�L�M�L�a�PV[v �aÅÄ
L�[1U=¾W KPV]�X�L�I�¿�MW[vI,Â�[1UW]\¾� KÀvÍSaÅPVJ�M�[VË1P�InÀ�Â4P�P�Î;¾`PVL�InPV]=Æ� KÀ
e6[EJK[1e�¾�a�P8À1Æ�IKMBPTGWJ�GW[1a�aÅÄ
X� K KP�Z
GWa�[v ·Q;J�MW[v K¾BÇ�PV]BZ1PV]HÑ;X�_9Z1 �[1X�UWJVD1�WGB KIKMBP� ·QWIKMBPi¾W KÀ1ÂSaÅPVe�X�J�L�À
UWJ�X�]BP� �[vÂ�a�ÄÃL�À
e�¾�a�XÅÇ
L�[vInPV]½Â�Ä°IKMBPÃÆl[1L�I�IKMW[vI�X�U�IKMBP/e�PV[1JKGB �PVe�PVU-IEIKMBP\¾�[v �IKX�L�aÅPVJ�[v �P=UBÀ1I�XYJnÀ
a�[vInPV]�Æ� KÀ
e
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�7XÅZ
GB KP�÷BD » UBÆ� N[v KPV]9e\XYL� KÀ
JKL�À1¾4PÌJn¾4PVL�In �[@À1Æiø�Ç®Ñ;X�_�¿�MWX�JKO1P� �J\¾W �P�¾�[v KPV]
À
U©[ÃJ�X�a�X�L�À
U/¿�X�U�]BÀ·¿«D%Ñ;À
a�X�];Ç�a�XYUBP1í}G�UB¾4À
a�[v �XÅö�PV]�a�X�Z
M-I�QWGWU�[1a�XÅZ
UBPV]/¿�MWXYJnO1P� �J�D
^�À1InInPV]HaYX�UBP1íE
�[1]WX�[vIKX�À
U©¾4À
a�[v �XÅö�PV]©¾�[v �[1a�aÅPVa�InÀ=¿�M�X�JnO1P� �[2ÎBX�J�Q`]W[1JKMBPV]Ha�X�UBP1í
¾4P� K¾4PVUW]WX�L�GWaY[v ,InÀ\¿�M�X�JnO1P� �[2ÎBX�J

PV[1LNM9À1IKMWP� \Â�GBI�Æ�À1 �e [vZ1Z1 KP�Z
[vInPVJÁ[v KÀ
G�UW]ÓIKMBP©Z1 �[1XYUWJAÀ1Æ£IKMBP�PVe�Â4PV]W]�X�UBZ�e�PV]WX�G�e
ÝlG�JKGW[1a�aÅÄF=>�� dÞND�Ñ�À\Æl[v �IKMBP� KPEX�J�UBÀÃe\P�IKMBÀ�]©InÀ=]BPV[vZ1Z
aÅÀ
e\P� �[vInP�J�GBÂ�e\X�L� �À
UÁ¾`À)¿�]BP� �J
Æ�À1 \[ » 
êe�PV[1JKGW KPVe�PVUfI�D½R�MWP� KP�Æ�À1 �P1Q,¿�P©MW[VË1P©InÀ§P�Î�¾4PVL�I�IKMW[vI�IKMBP�¾� KÀ1Â�[vÂ�aÅÄ§Ë1P� KÄ
PVa�À
UBZ
[vInPV]§[vZ1Z1 KP�Z
[vInPVJ�]WP�InP� �e\X�UBPAIKMBPÃÂ�[1UW]°¾W KÀvÍ`aÅP�InÀÌ[©a�[v �Z1P\P�Î�InPVUfI�D=R�MWX�JiL�À
GWa�]
Â4P�IKMBP� KPV[1JnÀ
U°¿�MfÄ©¿�PEÍ`UW]�G�JKGW[1a�aÅÄ�[=Â�[1UW]°e\[2ÎBX�e�GWe ñ�GWXÅInPAL�aÅÀ
JnP�InÀ�IKMBP�Ë1À
a�GWe�P
e\À�]BP1DiR�MWP� KP�XYJ�UWÀ/L�À
UWL�aYGWJKXÅË1P�P�Î�¾Sa�[1UW[vIKXÅÀ
UHJnÀÁÆ�[v £Æ�À1 £IKMBP�JKe\[1a�a¥JKMBÀ
GWa�]WP� �JnP�PVU°X�U
eÃ[1U-ÄÌL�À
eÃe�P� �L�X�[1a�Ñ;X�_*¾4À)¿�]BP� �J�[vI�[vÂ4À
GBI�á�æ;D ä=è�e ÝlJnP�P�IKMBPA]BÀ1InInPV]°a�X�UBPEX�U��7XÅZBD�ç�Q
IKMWP«Â�XÅZAÂ�GWe\¾©X�UÁIKMBP«]W[1JKMWPV]©a�X�UBP£¿�XYa�a�Â4P«]WXYJKL�GWJKJnPV]ÁX�U©IKMBP«UBP�Î;I�JnPVL�IKXÅÀ
USÞND

�BÀ1 KIKGWU�[vInPVaÅÄ1Q-IKMBP� �P�X�J�[£¾4À
JKJKXÅÂSX�a�XÅI:ÄiInÀ«]BPVe�À
UWJnIn N[vInP�ÂfÄA[ie�PV[1JKGW KPVe�PVUfI,[vI,aÅPV[1JnI
IKM�[vI�JKM�[v¾`PÃP�Ï`PVL�IKJ�X�U�]BP�PV]�[v KP/ KPV[1a.D©R�M�X�J«¾4À
JKJKX�Â�X�a�XÅI:ÄÌX�J�¾W KÀ·Ë;X�]BPV]§ÂfÄ�L�À
eÃe�P� �L�X�[1a
ø�Ç®Ñ;X�_ÓJK[1e\¾�aÅPVJ�¿TMWX�L�MÃL�À
UWJKX�JnI%À1Æ4¿�MWX�JnO1P� NJ�¿�XÅIKM=[�]WX�[1e\P�InP� ,À1Æ�ádÇ ð è�eÒ[1UW]=[�aÅPVUBZ1IKM
À1Æ4JnP�Ë1P� �[1a;InPVUÃe\X�L� KÀ
e�P�InP� NJ�D � L�L�À1 �]WXYUBZ£InÀEÑ�PVL�I�D ð QfJ�GWL�MAZ1 �[1XYUWJ7JKMBÀ
GWa�]E¾W KÀ;]WGWL�PbI:¿%À
 �PVJnÀ
UW[1UWL�PVJ�DG2£UBPÃ[vIA[vÂ4À
GBI=á�æ;D úÌè�e J�MBÀ
GWa�]°Â4P=L�[1G�JnPV]§Â�Ä�PVaÅPVL�In �XYL�Í�PVa�]�J«UBÀ1 �e\[1a
InÀ�IKMWP/¿TMWX�JnO1P� �[2ÎBX�J�Q,[1UW]@Í�PVaY]½L�À
e\¾`À
UWPVU-IKJA¾�[v N[1a�aÅPVa%InÀ�IKMBPÁ¿�MWX�JnO1P� A[2ÎBX�J�JKMBÀ
GWaY]
¾� KÀ�]�GWL�P�[« �PVJnÀ
UW[1UWL�P�L�aÅÀ
JnP�InÀ�IKMBPTË1À
a�GWe�P�e\À�]BP1D
�7XÅZBDK÷�JKMBÀ)¿�J,JKG�L�M/e�PV[1JKGB KPVe\PVU-IKJ
L�[v � �XÅPV]�À
GBI�¿�XÅIKM©[1U©XYUBÆ� N[v KPV]�e\X�L� KÀ
J�L�À1¾`P1D�R�MBP«GWUW¾`À
aY[v �XÅö�PV]ÁJn¾4PVL�In �GWe ÝlJKÀ
a�X�]�a�X�UWP)Þ
XYUW]BP�PV]� KP�Ë1PV[1aYJ�Â4À1IKM©Æ�PV[vIKGB KPVJTP�Î;¾`PVL�InPV]�DbR�MBP » 
0e\XYL� KÀ
JKL�À1¾4P�[1]W]WX�IKXÅÀ
UW[1a�aÅÄ/[1a�aÅÀ)¿%PV]
G�J%InÀ�ÍSU�]=JnÀ
e\P�¿TMWX�JnO1P� �J%¿�MWXYL�M/ÂfÄ=L�MW[1UWL�Pi¿�P� KPi[1a�XÅZ
UWPV]=X�U=IKMBPi]WXÅ �PVL�IKXÅÀ
UWJ%À1Æ�IKMBPVXÅ 
[2Î;PVJ�DH!,GBInIKXYUBZ@[@¾4À
a�[v �XÅö�P� /]WXÅ KPVL�IKaÅÄÊXYUÊÆ� KÀ
U-I/À1Æ«IKMBP°JK[1e�¾SaÅP©¿�P°M�[VË1PHÂ`P�PVU*[vÂ�aÅP
InÀ�e�PV[1J�GB KP�Â`À1IKM� KPVJnÀ
U�L�PVJ�JKP�¾�[v �[vInPVaÅÄ�¿�MWX�LNM©¾W KÀ)Ë1PVJ£IKMBPVXÅ �À1 �XÅZ
X�U�Æ� KÀ
eêIKMWP�Jn¾4PVL�X�[1a
Z1 N[1X�U©JKMW[v¾4P1D
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�7XÅZ
GB KP�ú�D Ñ�¾4PVL�In �[/À1Æ�]WXÐÏ4P� KPVU-I«Ñ;X�_#JK[1e�¾SaÅPVJ£JKMBÀ·¿TX�UBZ/Ë1P� KÄ�Â� KÀ
[1]°JKGB nÇ
Æ�[1L�P£¾�aY[1JKe�À
U/[vÂ�JnÀ1 K¾WIKX�À
U=JKMWÀ1 KI�¿b[v �]/À1Æ�IKMBP�¾�MBÀ
UBÀ
U=Æ�PV[vIKGB KP1D%_�À
GB¾Sa�X�UBZ«À1Æ
¾�a�[1JKe\À
U�[1U�]E¾SMBÀ
UBÀ
UAaÅPV[1]WJ7InÀ«[£e�À;]WXÐÍSL�[vIKX�À
UEÀ1ÆSIKMBPb¾�MBÀ
UBÀ
U�Â�[1U�]E¾� KÀvÍSaÅP
¿�XÅIKM�JKM�XÅÆ�IbÀ1Æ}IKMBP«Â�[1U�]�e\[2Î;XYeEGWeìInÀ·¿b[v �]WJ�J�MBÀ1 KInP� �¿b[VË1PVaÅPVUWZ1IKMWJ�D

I º ×VØ*J�Û�þ;Ø¥¹
þ�ÙK�TÜ�$L�}Û¥¶2Ü�µ)Ü�þ�´
R�MBPiL�[1a�L�GWa�[vIKXÅÀ
U�J8[1UW]�e�PV[1JKGB �PVe�PVU-IKJ�JKMBÀ·¿TU�X�UÁIKMBPi¾W KP�Ë;XÅÀ
GWJbJnPVL�IKX�À
UWJ�JKMBÀ
G�a�]ÁMW[VË1P
¾� KÀ·Ë1PVU�IKMW[vIM�0-@[1UW]«ø1-�Ñ;X�_HL�[1UEUBÀ1I�Â4P�]WXYJnIKX�UBZ
GWXYJKMBPV]�X�U£IKMBP,¿b[VÄi[1]BÀ1¾�InPV]«Â�Ä«Ñ;¾`PVL�O
P�I�[1a.D·Ý3áVâ1â1â
ÞND » I� KPVe\[1X�U�J8InÀ=L�a�[v NXÅÆ�Ä/¿�MW[vITX�J8IKMBP« �PV[1JnÀ
UÌÆ�À1 TJKÀ
e�P«ø�Ç®Ñ;X�_ÉJn¾4PVL�In �[\X�U
IKMWP�a�XÅInP� �[vIKGW KPiInÀ=[v¾W¾4PV[v �¿TXÅIKM©e\[2ÎBX�e\[�[vI�[vÂ`À
GWI�á1ádÇ�á1ávD ú\è�e X�U�L�À
UfIn �[1JnI�InÀ\IKMBÀ
JnP
¿�P�MW[·Ë1P�JKMBÀ)¿�U©JnÀÃÆ�[v VD

�BÀ1 iIKMWX�J£JK[vO1P��7XÅZBD�úÁ]�X�Jn¾�a�[·Ä�J�Æ�À
GW «Jn¾4PVL�In �[=e\PV[1JKGB KPV]°À
UHÀ1IKMBP� >��Ç�[1UW]Hø�Ç®Ñ;X�_
J�[1e�¾�aÅPVJ�D7R�MB �P�P%À1ÆSIKMBPVe'MW[VË1P8IKMWPVXÅ 7¾�MBÀ
UBÀ
U�Â�[1UW]�e\[2ÎBX�e\[£X�UEIKMBP8e�PVUfIKXÅÀ
UBPV]A¿b[VË1P�Ç
a�PVUBZ1IKM� �[1UBZ1P1QSIKMBP�Æ�À
GB KIKM@ÝlJKMBÀ·¿TUÌ[1aÅ KPV[1]WÄ/X�U��}X�ZBD�ç
Þ8[\ÂSXÅZ\JKMBÀ
GWaY]BP� �[vI�IKMBPVJKP�JKMBÀ1 KI
¿b[VË1PVa�PVUBZ1IKMWJ�D �,Ë1PVU@e�À1 �PÃJnIn �XÅO;X�UBZBQ¥[1a�a,Jn¾4PVL�In �[© KP�Ë1PV[1a%[ÌÂW KÀ
[1]@[vÂ�JnÀ1 K¾WIKX�À
U�JKMBÀ1 KI3Ç
¿b[v �]§À1Æ8IKMBP\¾�MBÀ
UWÀ
U�Â�[1UW]� KPV[1L�MWXYUBZ�]BÀ)¿�U�InÀ�IKMBP=UWPV[v EX�UBÆ� �[v KPV]�D=R�MBP=e\[2Î;XYeEGWe
À1Æ}IKMBPiË1P� KÄ/ÂW KÀ
[1]Ì[vÂ�JnÀ1 K¾WIKX�À
U=Ëv[v �XÅPVJ�Â`P�I:¿%P�PVU�çA[1UW]�á�æ�è�e�D�R�MWPVJnPiÆ�PV[vIKGW KPVJ8¾4À
X�UfI
InÀ)¿�[v N]WJ«MWXÅZ
M�aÅÄÌ]W[1e�¾4PV]°JKGB �Æ�[1L�P�¾�aY[1JKe�À
U°[vÂ�JnÀ1 K¾�IKXÅÀ
U°L�[1GWJnPV]�Â�Ä�Æ� KP�P�L�M�[v KZ1PÃL�[v nÇ
 NXÅP� �J�D«R�MWP� �PVJnÀ
UW[1UWL�P�Æ� KPVñ�GBPVUWL�Ä©À1Æ%IKMBP�[vÂ�JnÀ1 K¾WIKX�À
U�ÂS[1UW]°]BP�¾4PVUW]WJ�À
UHIKMBP�¾�a�[1JKeÃ[
Æ� KPVñ�GBPVUWL�Ä�¿�MWX�LNM�X�J7¾W KÀ1¾4À1 KIKX�À
UW[1a�InÀ«IKMBP�JKñ�GW[v KP8 KÀ�À1I�À1Æ`IKMBP�L�[v K NXÅP� �]BPVUWJKX�I�Ä1D,Ñ;X�e\XYa�[v 
[vÂSJnÀ1 K¾WIKXÅÀ
UÌJn¾4PVL�In �[Ã[v KPEO�UWÀ·¿�UÌÆ� KÀ
e ]BÀ1¾4PV]�_b]K2é[1UW],Ni[ � J�JKe\[1a�a�¾�[v KIKX�L�aÅPVJVD » ITX�J
[1aYJnÀ�O�UWÀ·¿�UÁIKMW[vI�IKMBPi¾�a�[1JKe\À
U=Z1PVUWP� �[1a�aÅÄ/L�À
GB¾�aÅPVJbInÀ\IKMWP«aÅÀ
UBZ
XÅIKGW]�X�UW[1aS¾�MBÀ
UBÀ
UÁ[1UW]�Q
IKMWP� KP�Æ�À1 �P1Q�L�MW[1UWZ1PVJ�IKMBP�[v¾�¾`PV[v N[1UWL�P«À1Æ}IKMBP«Æ�À1 �e�P� �Â�[1U�]�D

R�À°À
GB �P�Î;¾4P� �XÅPVUWL�P1Q%JKGWL�Mî[°¾Sa�[1JKe�À
UÓ[vÂ�JnÀ1 �¾WIKXÅÀ
UÓX�JAñfG�XÅInP/L�À
eÃe�À
UîInÀ�e\[1UfÄ
L�À
eÃe�P� �L�X�[1aE[1UW]#a�[vÂ4À1 �[vInÀ1 �Ä0Ñ;X�_ ¾W �À�]WG�L�IKJ�D ù�UBÆ�À1 KIKGWUW[vInPVa�Ä1Q«IKMBP§UW[vIKGW KP§À1Æ�IKMBP
LNMW[v KZ1P©L�[v K NXÅP� �J�X�JAJnIKX�a�a,À
UWaÅÄ�¾�[v �IKaÅÄ�GWUW]BP� NJnInÀfÀ;]�D�FHGBIKJKL�MWO1P/P�I\[1a�D·Ý3áVâ1â1â
ÞAJKMBÀ)¿%PV]
IKM�[vI�¾�a�[1JKe\À
U©[vÂ�JnÀ1 K¾�IKXÅÀ
U�L�[1U©Â4P«X�UfIn KÀ;]WGWL�PV]�X�UfInÀ/Ñ;X�_È¾S[v KIKX�L�aÅP«Jn¾4PVL�In �[\ÂfÄÁ]BÀ1¾�X�UWZ

å



IKMWP©ÑBX�_óZ1 �[1X�UWJ�¿�XÅIKM½UWXÅIn �À1Z1PVU�D@R�MWPVJnP/XYU-Ë1PVJnIKX�Z
[vIKXÅÀ
UWJA¿�X�aYa,Â4PÁL�À
U-IKX�U�GBPV]ÓÂ4PVL�[1GWJnP
IKMWP/X�U�]WGWL�PV]§JKIn KÀ
UBZ°e\X�];Ç�X�UWÆ� �[v �PV]�[vÂ�JnÀ1 K¾WIKX�À
U@JKMWÀ
GWa�]�Â4PÁX�e�¾4À1 KIK[1UfI«Æ�À1 AIKMBP/IKMBP� nÇ
eÃ[1a�Â4PVMW[VË;XÅÀ
GB �À1Æ}IKMWPEL�XÅ �L�G�e\JnInPVa�a�[v TÑBX�_*¾�[v KIKXYL�aÅPVJ�D » Æ�JKGWLNMÌ]BÀ1¾4PV]�¾S[v KIKX�L�aÅPVJ8¿�À
GWa�]
Â4PÁ¾W KPVJKPVU-I�X�UÓL�XÅ �L�G�e\JnInPVa�a�[v �PVUfË�XÅ �À
UWe�PVUfI�IKMWP�Ä@¿�À
GWa�]½¾W KÀ1ÂS[vÂ�aÅÄ�Â4P�ñfGWX�InP/¿b[v �e�Q
L�À
e\¾�[v �[vÂ�aÅPiInÀ/L�[v KÂ4À
U�Z1 �[1X�U�J8[1UW]©e�GWL�MÌ¿�[v �e\P� �IKMW[1UÌG�UW]BÀ1¾4PV]©Ñ;X�_ÈZ1 �[1X�U�J�D,R�MWXYJ
¿�À
GWa�]�[1aYJnÀ�Z
XÅË1P«IKMBPVe [1U©[1]BËv[1U-IK[vZ1PEÆ�À1 �Â`PVXYUBZAÀ1Â�JnP� KË1PV]�D

O º �EÙSØ¥¹-ÿlÛ�´)Ü�Ù`Ø
» U�À
GB T]WX�JKL�GWJ�JKXÅÀ
U=À1Æ}IKMWPiÀ1¾WIKX�L�[1a�¾W �À1¾`P� �IKXÅPVJbÀ1Æ�]WXÐÏ4P� KPVU-Ib¾4À
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