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G�H�IKJMLONQPRPSNQTRTVUWHEX!Y7IZN\[S]EPRI$^QY6_?I�L4I�TRX`]EIQabT#[ScEIK^`PRde^QY2UWHf[VI�X`PVNg[SUW^`HhUWTi[VcONg[jN!PRIZNQk4lgNQkm]EIKnhY7]EHEo�[SUW^`H
nEI�pOHEI�nq^`H�NQH�UWH�[SI�PrlgNQk�o�NQH�cONZl`IsNMo�^QHf[VUmHf]E^`]tT�utPVUmJvUW[VUWlQIwnEI�pOHEIKnqI�l`IKPRdfxjcEI�PRIQy4LE]t[#[VcEI�Y7]EHEo�[SUW^`H
UW[VTVIKkWY�UmT�HE^Q[�UmH�[SIKX`PSNgLEkmIgz|{O^`P�[SctI}Jv^`TR[quONgPR[Zy$NQHONQk~d�Tr[ST�[S^�nONZd�NQPRI�xjUWkmkmUWHEX�[V^�kWUWl`ICxjU~[Sc�[ScEUWT
nEI�pOo�UWI�HEo�d�UmH�I���o�cONQHtX`I Y7^QP�[ScEI�Y7PV]tUW[VY7]tk.uEPV^Qu:IKPR[SUWI�T#^QY�TVuENQo�IKT�^QY�UmH�[SIKX`PSNgLEkmI�Y7]tHEoK[VUm^`HETKz
� cEI�L:^�^`��]EHEnEIKP�PRIKl�UmI�x�Tr[�NQPr[ST�xjUW[Sc'NQH�IKHEkmUWX`c�[SI�HtUmHEXvcEUmTr[S^`PRUmo�NQk2nEUmTRo�]ETRTVUm^QH�^`H�[VcEUmTwu:^QUmH�[Zzj��Y

���4���O��������� UWT�N#Y7]EHEo�[SUW^`H xjctUmo�c!cENQT6Nj�4��� �¡� ¢�� £Q¤�y¥[VcONg[6UmTKyQNjo�^`H�[VUmHf]E^`]ET2Y7]EHEo�[SUW^`H!¦ �O§b�O���S¨����
TV]to�c-[VcONg[s¦©UmTwnEUWª:I�PRI�H�[SUmNQLEkWI�^`H�[VcEIM^`u4I�HCUWH�[SI�PrlgNQk �«�O����� NQHEn-¦�¬ � ­:��®¯�°�7­:� Y7^`P$NQkWk ­�±²���O����� y
[SctI�H�xiIhJvUmX`c�[snEI�pOHEI�³°´µ � NgT [VcEIeHf]EJ!L:IKPM¦ �����i¶ ¦ ����� NQHEn�o�NQkmk·³<´µ � [VcEIhntIKpOHEU~[SI�¸�¤�¹<¢»º\¼�½ ¾� ¼O¢»¤À¿Q�VÁQÂ�^QY � ^`H §b�O���S¨�� [ScEUWT�UmT�ÃR]ETr[#xjcONg[#xiI�HtI�I�n�[S^¡o�NQkmoK]EkÄN\[SI$UWHf[VI�X`PVNQkmTÅUmH�I�kWI�JvI�H�[�NgPRd�o�NQkmoK]Ekm]tT
o�^Q]EPVTRI�T�z � cEI�o�^QHf[VUmHf]E^`]tTsY7]tHEoK[VUm^`H�¦ �<§ÇÆt�ZÈ�¨<� � nEIKpOHtI�n�Lfd�¦ �7­:��®É­9Ê o�^QT �7Ë2Ì\­9Ê�� Y7^`P�IKlQI�Prd
­Í±Î��Æt��È�¨ yjUWT�[ScEICuEPRUmJvUW[VUWl`Iq^QY �Ï® ¦ ¬ ywTV^Ð[ScEI-Ñ�IKx#[V^`H�UmH�[SIKX`PSNQk�^QY � ^`H §bÆt��È�¨ I��tUWTR[VT�NgHEn
³iÒÓ ��®Ô¶�È z·Õ�^>xiIKlQI�PKy � UmT#Ht^Q[w_2IKL:IKTVX`]tI�UWHf[VI�X`PVNQLEkWI$^`H §bÆt��È�¨ L4I�oZNg]ETVI ³iÒÓ�Ö � Ö ®Ø×sÙ z� cEI�TVUmXQHEUWpOo�NQHEoKI'^QY$[VcEI�UWHf[VI�X`PVNQk#Y7^`P�[ScEI�oZNQkWo�]EkmNg[SUW^`H�^gYsNQPVI�NQT�NgHEnÚl`^Qkm]EJvI�TKy�Y7^`PeI��tNQJeutkmIQy
o�^QJeIKT�Y7PV^QJ�U~[ST�UmH�[SIKPVuEPRIK[�N\[SUm^QHÛNQT!N'kmUWJeU~[s^QY#TV]tJeT¡NgHEn�[SctI�ÑwI�x#[S^`HÐUWHf[VI�X`PVNQk�^QY [SIKH�Y«NQoKUmkmU~[�Ng[VI�T
[SctI$IZNQTrdho�NQkmoK]EkÄN\[SUm^QHv^gY?[ScEIKTVI$kWUmJvUW[STKz�GwT�km^QHEX!NgT�^`HEIwUmTÅ^QHEkWd�UWHf[VI�PRI�TR[VI�n�UWH�UmH�[SIKX`PSN\[SUmHtX�L4^`]EHEntI�n
NQHEn}o�^`H�[VUmHf]E^`]ET Y7]EHEo�[SUm^QHET�ntIKpOHEIKnÛ^`H�NQH�UWHf[VI�PrlQNgkÀy2[ScEIKHÛÜjUmI�JeNQHEH�aÝT nEIKpEHEUW[VUm^`H�^QYÅ[VcEIhUWH�[SI�XQPSNQk
UmT�I�Ht^`]EX`cq[S^hIKTR[SNQLEkmUWTVcq[ScEI�o�^`HEHtI�oK[VUm^`H�L:I�[»xÅIKI�H�[VcEI!UWHf[VI�X`PVNQk6NQTwNekmUWJeU~[#^QY)TV]EJvT$NQHtn'uEPRUmJvUW[SU~l`I
Y7]EHEo�[SUW^`HET�z � ctI � pOPRTR[ � {O]EHEnONQJvI�H�[SNQk � cEIK^`PVIKJ|^QY�Þ�Ngkmo�]tkm]ETioZNQH�L4I$uONQPVNQuEcEPVNQTVIKn�L�d�TSNZd�UmHtX![ScON\[
[SctIÅÑ�IKx#[S^QH¡NQHEn!Ü�UWI�JeNQHEH nEIKpOHtUW[SI·UmH�[VI�X`PVNQkmT2^QY9NjL4^`]EHEnEIKn¡NQHEn�o�^`H�[VUmHf]E^`]ET6Y7]EHEo�[SUm^QH �C�9���O�������
� L4^Q[ScqI���UWTR[wNQHEnqNQX`PRI�IsUmH�lgNQkW]EIQz
�»H È¥ß�à`á¡â z9ã�]EPRäKxiI�UWk §båg¨ NQHEn�UmHEntI�u4I�HEnEIKH�[SkWdQy9Ü zEÕwI�HtTR[S^�o�� §bæ\¨ UmH È¥ßQåtÈ ytTRcE^¥xÅIKn�[VcONg[jL�d�Je^�n�ç

UWY d�UWHEXMÜjUmIKJhNQHtH.aÝTÅnEIKpOHtUW[SUW^`Hh^gY6[VcEI$UWHf[VI�X`PVNQkÀy�UW[ÅUmT�u4^`TRTVUmLtkmIw[V^M^`Lt[SNQUmH�NQH�UmH�[SIKX`PSNgk:xjcE^`TRI�nE^`JeNQUmH
^QY�nEIKpOHtUW[SUW^`Hèo�^`H�[�NgUmHET�[ScEIqo�kmNQTVTv^QY$ÑwIKx#[V^`HÚUWH�[SI�XQPSNQLEkWI�Y7]EHEoK[VUm^`HtThNQHtnè[VcEI'oKkÄNQTRTv^gYs_?I�L4I�TVXQ]EI
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UmH�[VI�X`PVNQLEkmI Y7]EHEo�[SUm^QHET$NQHtn�[ScEI!lgNQkW]EI�T�^QY<[ScEI!UmH�[SIKX`PSNQkWT$NQXQPVI�I!^`H�[ScEIKUmPwo�^`JvJe^QH'nE^`JeNQUWHET�z$G�Y [SIKP
_?I�L4I�TRX`]EIQy�^Q[VcEI�P�NQutuEPV^�Ngo�cEI�T<[S^sUWHf[VI�X`PVNg[SUW^`H!xiI�PRIwuEPR^`u4^`TVIKn.yfTVI�I §Çßg¨ Y7^`P<I��tNQJeutkmIQz � cEI�ã�]EPVä�xÅIKUmk~ç
ÕwIKHETR[V^�o��-nEI�pOHEU~[SUm^QH � [ScEIvãsÕjç�UmH�[SIKX`PSNgk � oK^`UmHEoKUmnEIKT�xjUW[Sc-[SctIvUWH�[SI�XQPSNQk<UWHf[VPV^�nE]EoKI�n�Lfd��Mz�
6I�PVPR^`H
UmH ÈZßtÈ�� L�d�N¡nEU~ª�IKPVI�H�[jJvIK[VcE^�n�z°G�T#xjUW[Vc�[ScEIsãsÕ#ç»UmH�[VI�X`PVNQkÀy�NQkmk4[ScEIKTVIsUmH�[VI�X`PVNQkmT�cEN¥lQI�[ScEI�o�cONgPSNQo�ç
[SIKPVUWTR[SUWo�uEPR^`u4I�PR[»dv[ScENg[Å[VcEI�NQLETR^`km]�[SIwlgNQkW]EI Ö � Ö ^QY6N�Y7]EHEo�[SUW^`H � HEIKI�n�HE^g[#L:IwUmH�[SIKX`PSNgLEkmIgy�I�l`I�H�U~Y �UmT#UWH�[SI�XQPSNQLEkWIQz
� cEIeNQuEu4IZNQk�^QY·[SctIhã�]EPRäKxiI�Umk ç Õ�I�HETr[S^�o���UWH�[SI�XQPSNQk°UWT�[ScONg[�UW[sUWTsTVUmJvuEkWI¡I�HE^`]tX`c}[V^�L4Iv[VcEI¡pOPVTr[

nEI�pOHEUW[VUm^`Hq^QY�[ScEI UmH�[SIKX`PSNgk.[ScONg[wN�Je^g[SUWlgNg[VI�n�]EHEntI�PVXQPSNQnE]ENg[SI�TR[S]tnEI�H�[$UWTjI���u:^QTVI�n�[S^EzÅÑw^Q[VUmo�Is[SctI
xi^`PVn-�hº\¢«� £\ÁQ¢ ¤�� � Y7^`P�Jv^`Tr[#]EHEnEIKPVX`PVNQnE]ON\[SI�JeNg[ScEIKJhN\[SUmoKTÅTr[S]EnEIKH�[ST�yOxiI NQPVI�^¥l`IKP7ÃR^¥d`IKn � NQHEn�uONQTRT
[SctI�J � UWY9[ScEI�d�oZNQH�o�NQkmoK]EkÄNg[VI#TVUWJeuEkWI�uEPRUmJvUW[SU~l`I·Y7]EHEoK[VUm^`HtT�y�kmI�[·NQkm^QHEI#cONZl`I�N�o�^`XQI�H�[·]EHEnEIKPVTR[SNQHEnEUWHEX
^QY6xjc�d�[ScEI�dqNQPVI�nE^QUmHEX�UW[�z
� I�TRuEUW[VIv[VcEIhI�l`IKPrç»ntUmJvUmHEUWTVcEUWHEX�UmH�[SIKHEnEI�nÛNQ]EnEUWI�HEoKIQy)[VcEI�NQ]�[ScE^`PRT!nE^'NQHÛI��toKI�kWkmI�H�[jÃR^`L�^QY�uEPVI�ç

TVIKH�[SUmHtX�[ScEIKUmP�JeNg[VI�PVUmNQkÀz � cEI¡L4^�^Q�qUWTwxjPRUW[V[VI�H�xjU~[Sc'[VcEIMTSNgJeIMoKkÄNQPRUW[»dqNQHtnCI�H�[Scf]ETRUÄNQTRJ [ScENg[$[SctI
PVI�l�UmIKxiI�P#PRI�JvI�JML4I�PRTiY7PR^`J©cEUmTÅpEPVTR[�I���u:^QTV]EPRI�[S^¡]EHtUWl`IKPVTRUW[»deJhNg[VcEI�JeNg[VUmo�T·L�dh^QHEI$^QY?[VcEI�NQ]t[VcE^`PRT
� Üsz��Mz � zØÞÅcONQut[VI�P È Tr[�NQPr[STvxjUW[Sc N}PVIKTV]EJ��I�^QY�[ScEI'Ü�UWI�JeNQHEH�ç � NQPVL4^`]�� ntIKpOHEU~[SUW^`HÚ^QY�[ScEI�UWH�[SI�ç
X`PVNQkÀz�G©Hf]EJML4I�Ps^QY�o�NQPVI�Y7]Ekmk~d'xi^`PV�gI�nÛI��tNQJeutkmI�TsUWkmkm]tTR[SPVNg[SI�[ScEI�kmUWJeU~[�Ng[VUm^`HtTw^QYi[ScEI¡[VcEI�^`Prd`z � cEI
ãsÕjç�UmH�[SIKX`PSNQk�UmT#uEPRI�TVIKH�[SI�n'UmH�ÞÅcONQut[VI�P æ NQHEnqUmH�l�UW[SIKTjo�^`JvuONQPRUmTV^QH�xjUW[Sc�[SctI�ÜjUmIKJhNgHEH�UmH�[SIKX`PSNgk.^QY
ÞÅcONQu�[SI�P È z}ÕwIKPVI�[SctI�LONQTVUWo�uEPR^`u:IKPR[VUmI�T¡^gYwUWH�[SI�XQPSNQkioZNQkWo�]EkW]ETMY7^`P![VcEI�ãsÕjç»UWH�[SI�XQPSNQkÅNQPVI�utPV^¥l`IKn.z
ÞÅcONQu�[SI�P���IKTR[SNQLEkmUWTVcEIKT<[ScEI�o�^`HtHEI�o�[SUm^QHexjUW[Vcv[VcEI�
�I�PRPV^`HeUmH�[SIKX`PSNgk9NQHEne[VcEIw_2IKL:IKTVX`]tI�UmH�[VI�X`PVNQk � Y7^`P
xjcEUWo�c � NQHEn Ö � Ö NQPVI�ã Õ#ç»UWHf[VI�X`PVNQLEkWI � NQHEn�uEPR^�^gY7TÅ^QY.[VcEI$Jv^`HE^Q[V^`HEIwNQHEn�nt^`JeUWHONg[VI�nhoK^`H�l`IKPVX`IKHEo�I[SctI�^`PRI�JvT�Y7^`Pj[ScEI¡ãsÕ#ç»UmH�[VI�X`PVNQk6NQPVIMXQUWl`IKH.z$Gwkm^`HEXv[ScEI�x�NZd`y:[ScEIMoKkÄNQTRTVUWoZNQk?Y7]EHEo�[SUW^`H�uEPR^`u:IKPR[VUmI�Tw^QY
L4^`]EHEnEIKn�lgNQPRUÄNg[VUm^`H�NQHEn�NQLETR^`km]t[VI¡o�^`H�[VUmHf]EUW[»dCNQPVI¡I��ENgJeUWHEI�n.z � cEIeoK^`HEHEIKoK[VUm^`HCxjUW[Vc���o���cENQHEIQabT
NQuEutPV^�NQo�c�[S^�[VcEI�_?I�L4I�TRX`]EICUWHf[VI�X`PVNQkjUmTeJhNQntIQzØÞÅcONQut[VI�PVT � NQHEn à NQPVI�o�^`Hto�I�PRHEI�n xjU~[Sc Jv^`PVI
[SIKo�cEHEUWoZNQk�I���[SIKHETVUW^`HET$^QY)[ScEIMoK^`H�l`IKPVX`IKHEo�IM[VcEI�^`Prd`zw�»Hf[VI�X`PVNg[SUW^`H�UWH'TVI�l`IKPSNQk�nEUmJvI�HETRUm^`HtT��²{O]ELtUmHEU�aÝT
[SctI�^`PRI�Jqy<o�cONQHEX`Ih^QY#lgNQPVUmNQLEkmIKT�� UmTs[�NQo��fkmIKnÐUmH ÞÅcENQut[SIKP å z�GwuEuEkmUWoZNg[VUm^`HtT [V^�kmUWHEIhUWHf[VI�X`PVNQkmTKy)[SctI
Þ�NQ]Eo�c�d � cEIK^`PVIKJ�y � UWPVUmo�ctkmIK[�aÝTiuEPV^QLEkmIKJ+NQHEn�{O^`]EPVUWI�P�TRI�PRUmI�T�NQPRIsX`UWlQI�H�UmH�ÞÅcONQu�[SI�P á z
� cEI�L4^�^`��xÅ^`PR�fT°^`H¡TVI�l`IKPSNQkEkWIKlQI�kmTKz 
�NQPR[VT°^QY:ÞÅcONQu�[SI�PRT È NQHtn æ o�^`]tkmn!L4I�]ETRI�nMY7^`P)NwpOPRTR[<oK^`]EPVTRI

^`H�UWHf[VI�X`PVNg[SUW^`H.z°ÞÅcONQut[VI�PVT!�ty å NQHEn�uONgPR[STÅ^QY�ÞÅcONQut[VI�P á oK^`]Ekmn�L4I$]ETRI�n�UmHhuEkÄNQoKI$^QY�N�pOPRTR[joK^`]EPVTRI
UmHq_?I�L4I�TRX`]EI [ScEIK^`PRdQz#"ÅIKoZNQ]ETRI�[VcEI!_?IKL:IKTVX`]EIs[SctI�^`Prd�UmT#[S^`]to�cEI�n�^`H�UWH$��I�oK[VUm^`HtT���z È`È ç��tz È �tyt[VcEI�PRI
xi^`]Ekmn�L:I�Ht^�X�NQuÐUWHÛN'u4^Q[SIKH�[SUÄNgkiTr[S]EnEIKH�[ZabTv�fHE^¥xjkWI�nEX`Igy<^`HEk~d�N�nEUWª:I�PRI�H�[¡I�JvuEcONgTVUmTKz-ÞÅcONQu�[SI�PRT
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� NQHEn à PRIEDf]EUWPVIqJe^`PRI�JhN\[ScEIKJhNg[VUmo�NQkÅTR^`uEcEUWTR[SUWoZNg[VUm^`H NgHEn�oK^`]EkWn�L4I�]ETVIKn�Y7^`P�N-o�^`]tPVTVI�Ng[�[SctI
L4I�X`UWHEHEUmHtX¡X`PSNQnt]ONg[SIskWIKl`IKkÀz<G oK^`kmkWI�oK[VUm^`H�^gY)TRUmX`HEu4^`Tr[SI�nqI���IKPVo�UWTVIKT!FOIKTVc�^`]t[#[SctI JeNg[VI�PVUmNQkÀz
G�T°Y«NgP<NQT�N�o�^`]tPVTVIjUWH � NQLETR^`km]�[SI � UmH�[SIKX`PSNg[VUm^`H!X`^�IKT�y`[VcEI#L:^�^`��nEIZNQkWT)xjUW[Vcv_2IKL:IKTVX`]tI�JvIZNgTV]EPRI#^`H

� NQHEn �HG xjcEI�PRI�UWHf[VI�PrlQNgkmTiNQHEnhPRI�o�[�NQHEXQkmI�T�Y7^`PRJ©N�nEUWTR[SUWHEX`]EUWTVcEIKneY«NQJvUmk~dM^QY�TVI�[ST�UWHv[VcEI�nEI�pOHEU~[SUm^QH
^QY2[SctIsã Õ#ç»UWHf[VI�X`PVNQkÀz�G TV]EutuEkmIKJeIKHf[SNQPRdhL:^�^`��xÅ^Q]Ekmn�L4I�HEI�IKnEI�n�[S^M[VPVIZN\[�NQLETR[VPSNQo�[#JvIZNQTR]EPVIKTwNgHEn
uEPR^`LONQLEUWkmU~[»dq[VcEI�^QPRd'Y7^QP$]ETVI¡UWH.y.TVN¥dQy?[ScEI¡oK]EPVPRI�H�[sX`PV^¥x#[Vc}NgPVIZN�^gY·pEHONQHEoKUÄNQk°JeNg[VcEI�JeNg[SUWo�TKzI��^`JvI
xi^`PV�ecONQT#L4I�I�HqnE^`HtI�^`H�[SPRIZNg[VUmHEX¡UWHf[VI�X`PVNQkmT·xjUW[VcqPRI�TRu:IKoK[j[S^KJ�UWI�HEIKP�JeI�NQTV]tPVIsNQHEn�[VcEIs{OIKd�HEJeNQH
UmH�[VI�X`PVNQk)Y7PV^QJ [ScEIeã�]EPVä�xÅIKUmk ç ÕwIKHETR[V^�o���l�UWIKxju4^`UmH�[ §�Lg¨ z��»H�NQnEnEU~[SUm^QH�[S^�[ScEI�L4^�^`�fTs^`H}ã�]EPVä�xÅIKUmk~ç
ÕwIKHETR[V^�o���UmH�[SIKX`PSNg[VUm^`H}JeIKH�[SUm^QHEI�nÐUWH�[ScEI�LtUmLEkWUm^`X`PVNQuEc�d`y § ÈQÈ�¨ cONgT�NQuEu4IZNQPRI�n NQHEn Üsz "ÅNQPR[VkmI�cONgT
uEPR^`JeUWTVIKn�N¡Jv^`HE^`XQPSNQuEc�yETVIKI § È�¨ z
�2oZNQHtHE^Q[°PRI�TRUmTR[°JeIKHf[VUm^`HtUmHEX�NQHE^Q[VcEI�P°IKkmIKJeIKHf[SNQPRd!NQuEutPV^�NQo�cM[V^�UmH�[SIKX`PSN\[SUm^QH.y\xjU~[Sc�NQH!G�]ETr[SPSNgkmUÄNgH

o�^QHEHEI�o�[SUW^`H.yfUmHETRuEUmPRI�n�HE^Q[�L�d�ÜjUmIKJhNgHEH.y`LE]�[iL�d�GwPVo�cEUWJeIKnEI�TKa�oZNQkWo�]EkmNg[SUW^`HM^QY4[ScEIjNgPVIZNs^QY�N�TVI�o�[SUW^`H
^QY?[VcEI$uONQPVNQL4^`kÄN § � ¨ y §��g¨ z � I���[SL4^�^`�fTjNQkm^`HtX�[SctI�TVI�kmUmHtI�TÅcEN¥lQIsNQuEu4IZNQPRI�n §bá\¨ y § È¥Æg¨ NQHEn §bà\¨ TVcE^¥xjT#cE^¥x
[S^¡[VPVIZN\[wTR^`JvI$Y7^`PVJvT#^QY�nEUWlQI�PVXQI�H�[�UmH�[SIKX`PSNQkWTjNQHEnqTV]EJvT�z
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