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5(687 9;:=<?>A@#B�CEDF<?GH@I:
JLKNMPORQSMUTWVXK;MZY\[�]\^N_`QbabTH]cMUdfegOShjik^;ORVX^l]\^NhmOSTH[�abdW]cOn^po;OqVsrtTWOSr?MUTWdW]cMZu#vmMSwx_Nwjy{z}|NdH~S�}���l�R��~n�N������~S~N�
� JI~S~k�n�E�{�=�b�t��� � �b�;�S�l�U�����nat�S���(�S�N���?�F�n�k��z}�HKt�N���m��aS^;�EdWKNM�THabdWKNMUT uW|;¡;dWYcM�d¢MZ�HK;^;]£�UaSYN�;]¥¤?MUTWMZ^;��MZu
]\^¦dWKNMZ]cT�TWMZuWr�MZ��dW]\QSM`h§OSTH[¨aSYj�NMU©t^;]cdW]\On^;uX[�abiSMZuª]cd(�;]c«¨�U|tYcdXd¢O¬aS�8K;]cMUQSM¨a­dWKNOSTWOn|;_nK®|;^;�NMUT8u¢dWaS^;�;]\^;_
OSh¯aSY\Y�dWKNMZu¢M°r;TWOSr?MUTWdW]\MZuUwX�IMZ^;��MS�AdWKNMUTWME]\uXap^NMUMZ�ld¢OgaS^;aSYcek±UMªdWK;MZu¢MªrtTWOSr?MUTWdW]cMZuU��d¢Op��On[�rtabTWM°dWKNMZ[
d¢O�MZaS�8K²OSdWKNMUTR�taS^;�pd¢O¨�UY\aSuHuW]chme³dWKNMZ[�VLTWdUwNdWKNMZ]cTLabrtrtY\]\�Uab¡t]£Y\]cd´eSw
µ ^¶dWKt]\uª�8K;abr;d¢MUTZ�¯V-M­r;TWOSr?Onu¢Mp·²¸=¹ªºF�FdWKNM¬»®¼Z½b¾}¿cÀbÁ¨Â�Ã8ÃUÄUÅ�ÆU¿ÈÇ²ÉªÊÌËFÍ�¼bÁ­Î�ÄHÏU¾}Á8ÊÌËÌÇ²Ð�Á¢¼8ÑNÄUÁÒËÌÊÓÄÒÃÒw

·l¸I¹ªºÔr;TWOqQk]£�NMZu#alh§THaS[�MUV-OSTWiÕ]\^¶VXK;]\�8K®]\^NhmOSTH[�abdW]\On^Õo;ORVÖr;TWOSr?MUTWdW]\MZu#�UaS^¶¡?M�THMUr;TWMZu¢MZ^×d¢MZ�Ø]£^¶a
|;^;]\h§OSTH[ÖV�aZeS��VXK;]\�8Kg]\u�KNMZYcr;hÌ|;Y?]\^g|;^t�NMUTHu¢dWaS^;�t]\^N_PdWK;MP�;]¥¤?MUTWMZ^;��MZuLaS^t�guW]\[�]\Y£abTH]cdW]cMZu-OSh�dWK;M#Q�abT8]cOn|;u
r;TWOSr?MUTWdW]\MZuUw¯Ù�MZuW]\�NMZuIuW]\[`r�Y\]chmek]\^;_ª��On[`rtabT8]\u¢On^;uU�;]\dXaSY\u¢O�rtTWORQ}]\�NMZuLa¨uW|;]cdWab¡tY\M(¡taSuW]\u�hmOSTLOSdWKNMUT�]\^×QSMZuÛÚ
dW]c_nabdW]cOn^tu�OShF]£^Nh§OST8[�abdW]cOn^po;OqVÜr;TWOSr?MUTWdW]cMZuZwÞÝ ß}aS[�rtYcMZuLabTWM(dWK;MP�NMUTH]cQbabdW]cOn^­OShj|;^×VX]\^;�;]£^N_PdWKNMUOSTHMZ[�u
aS^;�gOShÞ��On[`r?OnuW]cdW]\On^;aSY\]cdfe¨TWMZuW|tYcdWu�d¢O�¡?M(r;TWMZu¢MZ^×d¢MZ�¬]\^²Y\abd¢MUTX�HKtabr;d¢MUTHuLOShFdWK;]\uLdWKNMZuW]\uUw
µ ^²·l¸I¹ªºÞ�taS^²]\^;h§OSTH[¨abdW]cOn^po;ORVsr;TWOSr?MUTWdfe­]\uX�NMU©t^NMZ�g¡kepd´V�O¨MZYcMZ[�MZ^�dWuUà�a�u¢MUdLOShÞQ}]cMUVXuLaS^t�²a

u¢MZ�U|NT8]cd´epr;TWMZ�t]\�Uabd¢MSw�JLKNM#u¢MUdIOShjQk]cMUVIuL�NMU©t^NMZuPá�(}Ä�ÁWÄ°dWKNMªo;ORVsOShj]\^NhmOSTH[�abdW]cOn^¬]£u�TWMZu¢d¢TH]£��d¢MZ�Aw�JLK;]\u
[`MZaS^;uZ��a¨Qk]cMUVâ�NMZ[�aS^t�;uLdWK;abd=u¢On[`MEu¢MUdXOSh-��On^N©t�NMZ^×dW]\aSYãMUQSMZ^×dWu`vÌ[`O}�NMZY\]\^N_¨dWKNMªaS��dW]cOn^tuI]\^×QSOnYcQ}]\^N_
��On^N©t�;MZ^�dW]\aSY¯]\^NhmOSTH[�abdW]cOn^��I�NOkMZu#^NOSdª]\^�d¢MUTHh§MUTWM`VI]cdWK®u¢On[`M¨OSdWKNMUTªu¢MUdPOSh-Q}]\uW]c¡�YcMEMUQSMZ^�dWupvÌ[`O}�NMZY\]\^N_
dWKNMªOS¡tu¢MUTWQbabdW]cOn^;uX¡×ega�r?OSd¢MZ^×dW]\aSYäabd¢dWaS�HiSMUTÒ�8wIJXKNMPu¢MZ�U|NT8]cd´epr;TWMZ�t]\�Uabd¢MP�NMU©t^;MZuLhmOSTH[�aSY\Yce¦á�(kÀSËX^NOn^}Ú
]\^×d¢MUTWhmMUTWMZ^;��ME[`MZaS^;u=]\^²dWKt]\uI��On^×d¢M�ß}dUw�JXK;]\uX[�MZaS^;uU�AaS^l]£^Nh§OST8[�abdW]cOn^¬otORVâr;TWOSr?MUTWdfe¬]\uIuHabdW]\u¢©;MZ�l¡×e
a`_n]cQSMZ^²u¢ekuWd¢MZ[2]ch�dWKNMPu¢MZ�U|NT8]cd´e­r;TWMZ�;]£�Uabd¢M#KNOnY\�;u�hmOSTLMUQSMUTWepQ}]cMUV)]\^pdWKNM#uWMUdUw
JLK;ME[¨aS]\^å^NORQSMZYcdfelOSh�On|NT(hmTHaS[`MUV�OSTWil]£u=]\dWuEÅ`¼R½b¾}¿¥ÀbÁ�ÃÒËÌÁÒ¾NÏRËÌ¾}Á¢ÄUw`zkMZ�U|;TH]cd´elr;TWMZ�;]£�Uabd¢MZu(abTWM`aSuÛÚ

u¢MZ[ª¡tYcMZ�`hmTWOn[æuH]\[`rtYcMUTÞ¡taSuH]\��u¢MZ�U|NTH]\d´e°r;TWMZ�;]\�Uabd¢MZuIvÌab¡;¡;TWMUQ}]\abd¢MZ��¡keEÙ�zNç¯u ]\^EdWK;MLh§OnY£YcORVX]£^N_×�8wFJXKNMZu¢M
ÙLz}ç¯u�abTWMXÑ�ÁÒÊ§ÅEÊÌËÌÊ§èSÄ�ÃZÄWÏU¾}ÁÒÊmËÌÇIÑ�ÁWÄW½SÊÌÏ8ÀSË´ÄÒÃ#dWK;abd���On^;u¢dW]\dW|Nd¢MIdWK;MI¡t|t]\Y\�;]\^;_I¡tY\Ok�Hiku-OShãOn|NT�aSuWu¢MZ[ª¡tYce`i}]cd
·l¸I¹ªºÞwäé�iSMUe®u¢d¢MUrØ]£^ÕdWKNM¨�NMUQSMZY\OSrt[`MZ^×dPOSh�dWK;]\u#[�Ok�;|tY\abT(TWMUr;TWMZuWMZ^�dWabdW]cOn^¶V�aSuªdWKNM�OS¡�u¢MUTWQbabdW]cOn^
dWK;abdU�jhmOST`u¢On[`Mp]\^NhmOSTH[�abdW]cOn^¶o;ORV�r;TWOSr?MUTWdW]\MZuU�F^;On^;]\^×d¢MUTWh§MUTHMZ^;��M­[�MZaS^;uPdWKtabdEaS^ØOS¡tu¢MUTHQSMUTE�UaS^t^NOSd
�NMZ�;|t��MPdWK;abd=��On^N©t�NMZ^×dW]\aSYãMUQSMZ^×dWu�K;aZQSM°O}�U�U|NTWTWMZ�²VXK;]\YcMS�th§OSTIOSdWKNMUT�r;TWOSr?MUTWdW]cMZuU�;]\dIaSY\u¢O­[`MZaS^;uXdWK;abd
KNM��UaS^;^;OSd#�NMZ�;|;��M`dWK;abd#��On^;©t�NMZ^×dW]\aSYÞMUQSMZ^�dWu°K;aRQSM¬ê�¼SË=O}�U�U|NTWTWMZ�Aw¨zkMUr�abTHabdW]\^N_pdWKNMZu¢M`dfV-O¦aSu¢r?MZ��dWu
KNMZYcr?MZ�¦|;u=d¢OpMZY\ab¡?OSTHabd¢MEhm|NTHdWKNMUT=�t]¥¤�MUTHMZ^;��MZu=¡�MUdfV-MUMZ^®ik^NOqVX^å]\^NhmOSTH[�abdW]cOn^lo;OqVër;TWOSr?MUTWdW]cMZuUw(ì=YcdW]¥Ú
[�abd¢MZYceS�}On|NT�]\^×QSMZu¢dW]c_nabdW]cOn^­YcMZ��d¢O°dWKNM=]\�NMZ^×dW]c©t�UabdW]cOn^¨OShLíÛ¡taSuW]\�I]\^N_STWMZ�;]\MZ^�dWuWî#OShAik^NOqVX^­]\^NhmOSTH[�abdW]cOn^
o;OqVÜr;TWOSr?MUTWdW]cMZuZ�;]ïwxMSwNdWKNMPÙLz}ç-u�w¯JLKNMZu¢M#ÙLz}ç-uL�UaS^¬¡?M#|;uWMZ�pd¢O¨aSuWu¢MZ[ª¡tYcM#i}^NOqVX^gr;TWOSr?MUTWdW]\MZuUwj�XOqV�Ú
MUQSMUTZ�;dWK;MUep�UaS^laSY\u¢O`¡?M#|;u¢MZ�pd¢O³aSuWu¢MZ[ª¡tYcMP^NMUVs]\^NhmOSTH[�abdW]cOn^­o;OqV)r;TWOSr?MUTWdW]\MZuUw
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�=QSMUT8aSY\Yï��dWK;]\u�TWMZuW|;YcdWu�]\^PuWMZ�U|NTH]cdfe#[`Ok�;MZY\uãVX]\dWK#dWKNM�u¢d¢TH|;��dW|NTHM-�NMUrt]£��d¢MZ�ª]\^ª�Þ]c_n|NTWM54kw\�bwÞ�IOSd¢M�dWK;abd
dWK;]\u�u¢d¢TH|t��dW|NTWMI]£u-a°u¢r?MZ�U]\aSY\]c±ZabdW]\On^¨OShãdWK;MI_SMZ^NMUT8aSY�uWd¢TH|;��dW|NTWMIOShäa°u¢MZ�U|NTH]cdfe¨[`O}�NMZYÞvÌ��hfw}�Þ]c_n|NTWME�bw\�R�8w

assembled
from BSPs

satisfies

system model / specification formalism

proofsystem

behavior

information flow property

security predicate
set of views

�F]\_n|NTWM64kw\�bà�z}d¢TH|;��dW|NTWM�OShja`u¢MZ�U|NT8]cd´eg[`O}�NMZY?¡taSu¢MZ�¬On^²·²¸=¹ªº
JLK;M°THMUr;TWMZu¢MZ^×dWabdW]cOn^åOSh-aS^Õ]£^Nh§OST8[�abdW]cOn^¦o;ORVërtTWOSr?MUTWd´e²]£^å·l¸=¹ªº [�abiSMZu#]cd�QSMUTWeå�UYcMZabT`á�(}ÄUÁ¢Ä

dWKNM­r;TWOSr?MUTWdfe®TWM87k|;]cTWMZu°^NOn^;]\^×d¢MUTWhmMUTWMZ^;��MåvmM�ßkr;THMZuWu¢MZ� ¡×eØdWKNMpu¢MUdEOShLQk]\MUVXu8�PaS^;�3á�(}ÀSË°dWKNM­|t^;�NMUT¢Ú
Yce}]\^N_Õ�NMU©t^t]cdW]cOn^ OSh(^NOn^;]\^×d¢MUTWhmMUTWMZ^;��Mg]\u²vmM�ß}r;TWMZuWuWMZ�
¡×e dWKNM²uWMZ�U|NTH]cdfeØr;THMZ�;]\�Uabd¢Mq�8w �²OSTWMUORQSMUTR�LdWKNM
[`O}�;|;Y\abTXTWMUr;TWMZu¢MZ^×dWabdW]cOn^lOSh¯u¢MZ�U|NT8]cd´epr;TWMZ�t]\�Uabd¢MZuIaSY£YcORVXuIOn^NMªd¢O³TWMZ�t|;��MPTWMZaSuWOn^;]\^N_¨ab¡?On|Nd=��On[`rtYcM�ß
]\^NhmOSTH[�abdW]\On^po;ORVÜrtTWOSr?MUTWdW]cMZu�d¢O�TWMZaSuWOn^;]\^N_�ab¡?On|Nd�dWKNM#[°|;�8K²uW]\[�rtYcMUT�ÙLz}ç¯u�w
9;:=<?>@:BAC<EDGF µ ^ zkMZ��dW]cOn^H4kwJIk�PdWKNM¶��On^;��MUr;dWulhmOST¬TWMUr;TWMZuWMZ^�dW]\^;_Ô]\^NhmOSTH[�abdW]cOn^0o;OqV r;THOSr�MUTHdW]cMZug]\^
·l¸I¹ªº�abTHM¬�NMU©t^NMZ�A�-]\^;�UY\|;�t]\^N_¬Q}]cMUVXuEaS^;�
u¢MZ�U|;TH]cd´eØr;TWMZ�;]£�Uabd¢MZuUw µ ^ÔzkMZ��dW]cOn^K4kwJ4k��dWKNM¬^NOSdW]cOn^'OSh
o;OqV r?OnY\]\�U]cMZu�]\u(]£^�d¢TWO}�;|;��MZ�ÕaSuªa¬[`MZaS^;u#d¢O²u¢r?MZ�U]chme¦u¢MUdWu#OSh�Q}]cMUVXuP]\^ÕaS^®]\^×dW|;]cdW]cQSMEV�aZeÕ¡taSuWMZ�ÕOn^
a�_ST8abrtK;]\�UaSY�^NOSdWabdW]cOn^AwXéë��OnY£YcMZ��dW]cOn^lOSh Ù�zNç¯uIh§TWOn[2VXK;]\�8K²u¢MZ�U|;TH]cd´egrtTWMZ�;]\�Uabd¢MZu=�UaS^²¡?M°aSuWu¢MZ[ª¡tYcMZ�
]\u=r;TWOSr?Onu¢MZ�¦]\^®zkMZ��dW]cOn^L4kwx�Nw µ ^®zkMZ��dW]\On^�4kw �k�ädWKNMZu¢M�ÙLz}ç¯u�abTWM`��On[`r�abTWMZ�åd¢OpMZaS�HKÕOSdWKNMUTR�äaS^;�¦dWKNM
[�aS]\^pTHMZuW|;YcdWu�OShÞdWK;]\u��8K;abr;d¢MUT=abTWMPuW|;[¨[�abTH]c±UMZ�g]\^²z}MZ��dW]cOn^M4kw �kw
NMOQP@R�P A O�SBRQT6UVO�S :=< S�P A O=SXW FZY �NMZ^NOSd¢MZu#a²u¢MUd#OSh�MUQSMZ^�dWuZ�\[¦aS^;�^]�abTWM¨�;]\u`_ÛOn]\^×d(uW|N¡tuWMUdWu(OSh Y �
aS^;�ba;Á5c Y 	 ]\uXa�u¢MUdLOShFd¢THaS��MZuUw��ãMUded�Îgfëv Yih [ h ] h a;Á���¡?M(dWKNM(TWMZuW|tYcdW]\^N_EMUQSMZ^×dIu¢e}u¢d¢MZ[gw

5(6kj lnm=m�o�prq;sHGH:ut 9;:uvZ@I>wpyx�<?GH@I:{z|sH@�} ~3>A@e� o¯>�<?G�o�m
zkMZ�U|NT8]cd´e­TWM87k|;]cTWMZ[`MZ^×dWuXY£]ciSM#��On^N©t�NMZ^×dW]\aSY\]\d´e­OSTI]\^×d¢MU_STH]cdfep�UaS^l¡?M(M�ßkrtTWMZuWu¢MZ�laSuLTWMZu¢d¢T8]\��dW]cOn^;u�On^²dWKNM
]\^NhmOSTH[�abdW]\On^¬o;OqV VI]cdWK;]\^¬a­u¢e}u¢d¢MZ[gw(é=uIu¢dWabd¢MZ�å¡?MUhmOSTWMS�?aS^¦]£^Nh§OST8[�abdW]cOn^¬otORVâr;TWOSr?MUTWdfe¬]\uI�;MU©t^NMZ�
]\^¨·l¸=¹ªº­¡ke°dfV-OªMZYcMZ[`MZ^×dWuUàja#u¢MUd-OSh�Q}]cMUVXu¯aS^;��a#u¢MZ�U|;TH]cd´eEr;THMZ�;]\�Uabd¢MSwÞ��Kt]\YcM�dWKNMLhmOSTH[`MUT-u¢r?MZ�U]c©;MZu
á�(}ÄUÁ¢ÄªdWKNMPo;ORVÜOShj]\^;h§OSTH[¨abdW]cOn^p]\u�TWMZu¢d¢T8]\��d¢MZ�A�NdWKNMPY£abd¢d¢MUTI�NMU©t^;MZu�á�(kÀSË�dWKNMZu¢MPTWMZu¢d¢TH]\��dW]\On^;u�[`MZaS^Aw
���/����� ���������
é èRÊÓÄ�áÜu¢r?MZ�U]c©;MZuX��On^;��TWMUd¢M#TWMZuWd¢TH]\��dW]cOn^;uLOn^gdWKNM(r?MUTH[�]cd¢d¢MZ�potORV)OShÞ]\^NhmOSTH[�abdW]\On^pVX]cdWK;]\^pa�uWeku¢d¢MZ[¬w
� <E� S A P A O=S�� F � F'���+�GAC<�D��"F é�èRÊÓÄ�á���fÖv�� h���h�� �EÊ§ê Y ]\u=a�d¢TH]\rtYcMPuW|t�HKldWK;abd�� h���h�� hmOSTH[�u=a
�;]\u`_ÛOn]\^×d�rtabTWdW]cdW]\On^pOSh Y w  
µ ^�dW|;]\dW]cQSMZYceS�baLQ}]cMUV¶�NMZuW��T8]c¡?MZuAdWKNM¯r?MUTHuWr�MZ��dW]\QSM OShNaªvmr?OSd¢MZ^�dW]£aSY\Yce([�aSY\]\�U]\On|;u8��OS¡tu¢MUTHQSMUT�OShNdWKNM�u¢e}u¢d¢MZ[gw
�NOST�a#_n]cQSMZ^`Q}]cMUVK�¡fëv�� h���h�� �8��dWK;MXu¢MUd¢�su¢r?MZ�U]c©;MZu dWKNMLMUQSMZ^×dWu¯dWK;abd-abTWM#è Ê§Ã8ÊÓÆ�¿\ÄXh§OST-dWKNM�OS¡tu¢MUTHQSMUTZw
�NOST�M�ß}aS[�rtYcMS�}aP|;u¢MUT��UaS^¨OS¡�u¢MUTWQSMXdWK;MI]\^Nr�|NdÞdWK;abd-KNMIr;TWOqQk]\�;MZujd¢O°aªu¢e}u¢d¢MZ[.vÌ]ÓwxMSw�O}�U�U|NTWTWMZ^;��MZu¯OShãaSY\Y
]\^Nr�|Nd?MUQSMZ^�dWuFKNM¯�UaS^PMZ^N_nab_SM�]£^���aS^;�(dWKNM¯On|Nd¢rt|NdãdWKtabdäKNM OS¡;dWaS]£^;uAhmTWOn[�dWKNM�u¢ekuWd¢MZ[ vÌ]ïwxMSwZO}�U�U|NTWTHMZ^;��MZu
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Q}]\abd¢MZ�¦¡×el» �ÞÎ�D£Ñ}¼b¿ ÊÌÏZÇ}�XdWK;abd�]\u=uW|;]cdWab¡tY\MPhmOST=u¢e}u¢d¢MZ[�u=OSr?MUTHabdW]\^;_³abd�d´V�OgYcMUQSMZY\uIOSh¯��On^N©t�NMZ^×dW]\aSY\]\d´eSw
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dWKNM`©t^taS^;�U]\aSYjaSuWu¢MUdWuPOSh�]cdWu(|;u¢MUTZ��aS^;�ÕOn^ÕdWKNM¨OSdWKNMUTPK;aS^;�¶]\u(��On^;^NMZ��d¢MZ�¶d¢O¬dWKNM µ ^�d¢MUT8^NMUdUw µ ^®dWK;]\u
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]\^×QSOnYcQ}]\^N_#aS�U��MZuWu¢MZu�d¢OªdWKNM µ ^×d¢MUTH^NMUd-abTHMIaSuWu¢O}�U]\abd¢MZ�³VX]cdWK³�NOn[�aS]\^!<Xw µ hAaªu¢ekuWd¢MZ[ hÌ|;Yc©tY£Y\u ÐL¼b¿43¬dWKNMZ^
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]\^×QSOnYcQSMZ�®ÙLz}ç-u(¡?MZ�UaS|;u¢M�aSY\Yj��OSTWTHMZ��dW]cOn^;u#dWKtabdP��On[`rtYce¦VX]cdWKådWK;M��NMU©t^;]cdW]\On^lOSh�agÙLz}ç)On^®dWKNM�YcMUhmd
K;aS^;�²uW]\�NM(OShÞdWKNMZu¢M°]\[`rtY£]\�UabdW]cOn^;u�aSY\u¢O³��On[`rtYce­VX]cdWKgdWK;Mª�NMU©t^t]cdW]cOn^­OShjdWKNM#TWMZuWr�MZ��dW]\QSMPÙLz}ç3On^²dWKNM
TH]c_nK×d(K;aS^;�åuW]\�;MSw°�NOSTPr;TWORQ}]\^N_GIk�ä�8KNOkOnu¢M � ! f � �ähmOST(r;TWOqQk]£^N_G4k�ä�HKNOkOnu¢M � ! f � ��h§OST#rtTWORQ}]\^N_­�N�
�HK;O×Onu¢M 
 ! fB
g]\^pdWKNMP�NMU©�^;]cdW]cOn^­OShFdWKNM#TWMZu¢r?MZ��dW]cQSM#ÙLz}ç On^gdWKNM(T8]c_nK�dLKtaS^;�¬uW]\�;MSw
JLK;M`Q�aSY\]£�;]cd´elOSh�]\[`rtY\]£�UabdW]cOn^;u°��aS^;�¶�g�UaS^¶¡?M�uWKNORVI^Õ¡×eåa¬uW]£[`rtYcME]\^;�;|t��dW]cQSM`abTW_n|;[`MZ^×dUw³é=u

aS^ÕM�ßNaS[`rtYcMS�AV�M�r;THORQSM 5 EÞv8a;Át� " 3 E v8a;Á;�=]£^¦�;MUdWaS]\YïwEéIuWuH|;[`MEdWK;abd 5 EÞv8a;Át�=KNOnY\�;uZwE�²OSTWMUORQSMUTR�
aSuWuW|t[`M � �f ) ¡?MZ�UaS|;u¢MS�tOSdWK;MUTWVX]\u¢MS� 3 Ejv8aNÁt��V�On|;Y\�lKNOnY\�gd¢T8]cQk]£aSY\YceSw-�äMUd 
 � a;Á�¡?MPabTW¡t]cd¢T8abTWeSw�Ù-e
]\^;�t|;��dW]cOn^­On^gdWKNMPY\MZ^N_SdWKgOShJ
�� �ØV-M#rtTWORQSMªdWK;abdLdWKNMUTWM#]£uLa`d¢THaS��M 
"!u�ba;Á�h§OSTXVXK;]\�8K(
"!#� �Lf*�! LaS^;�

 ! � �^f 
�� �
K;OnY\�Aà µ ^pdWK;M(¡taSu¢M#�UaSu¢MS��
�� �|f �! �KNOnY\�;u�aS^;�pdWKNM(rtTWOSr?OnuW]cdW]cOn^­hmOnY\YcORVIu�VX]cdWK­dWKNM#�HK;On]\��M

 ! f 
?w µ ^ldWKNM°]\^;�;|;��dW]\On^²u¢d¢MUrã��dWKNMUTWMEabTWM A��0�³Ok�U�U|;TWTWMZ^;��MZu=OSh MUQSMZ^×dWu(]\^ � ]\^ 
²aS^;� 
¦�UaS^l¡?M
TWMUr;THMZu¢MZ^�d¢MZ�Ø¡ke�� %a���V (%��ÜVXK;MUTWM ��� � aS^t� �j� � f �! 8� ]ÓwxMSw ��]£u#dWKNMpY\aSu¢dªOk�U�U|NTHTWMZ^;��M¨OShLaS^ØMUQSMZ^×d
]\^ � w°�NTWOn[ 5 Ejv8aNÁt�IV�M`OS¡;dWaS]\^ådWK;abd(dWK;MUTWM`abTWM`d¢THaS��MZu � ! h � ! � Y D VX]cdWK�� ! %�� ! � a;Á��'� ! � �¡f �! 8�
� !#� � f � � ����aS^;� � !#� � &6�nf � � � &6�-w z}]\^;��M�� ! %�� !LK;aSucA�� �pO}�U�U|NTWTWMZ^;��MZu¨OShIMUQSMZ^×dWu­]\^ � ��dWKNM
r;TWOSr?OnuW]\dW]cOn^¨hmOnY\YcOqVXu�h§THOn[�dWKNM(]\^;�;|;��dW]\On^³aSuWuH|;[`r;dW]cOn^ãwÞJXKNM(abTW_n|;[`MZ^×d�h§OST�dWK;M=©th§dWKp]\[`r�Y\]\�UabdW]cOn^­]\u
aSYcOn^N_`dWK;MPuWaS[`MPY£]\^NMZuUw #

��� < O >�< � � F�� F � ��9i>RC\<?>�A S 	 ; � � W �@F �ãMUd5� � fæv�� � h�� � h�� � �8�?� �)fëv�� � h�� � h�� �R�¯¡�M=Q}]cMUVXu�]\^ YhmOSTLVXK;]\�8KM� � c�� � � � � c � � � � ��� � � KNOnY\�AwjJLKNM(hmOnY\YcOqVX]\^N_`]\[�rtY\]\�UabdW]cOn^tu�abTHM(Q�aSY\]£�Aà
�bw 3 E M v8a;Át� " 3 E � v8aNÁt�
Ikw 5 E M v8aNÁt� " 5 E � v8aNÁt�
4kw�KXÎ�5 E M v8aNÁt� " KXÎ�5 E � v8aNÁt�  

Ð�Á¢¼Z¼ÛÍ���JLKNM(QbaSY\]\�t]cd´e�OShj]\[�rtY\]\�UabdW]cOn^å�(hmOnY\YcOqVXu�]\[�[�MZ�;]\abd¢MZYce³h§TWOn[�dWKNM#�NMU©t^;]\dW]cOn^­OSh 3 w
JLK;MXQbaSY\]\�;]cdfeEOShä]\[`rtY£]\�UabdW]cOn^;u0IªaS^;�&4P�UaS^­¡?MIuWK;ORVX^¨¡×e¨]£^;�;|;��dW]cOn^ãw�é=u�aS^³M�ßNaS[`rtYcMS�kV-M=r;TWOqQSM

KXÎ�5 E M v8a;Át� " KXÎ�5 E � v8a;Á;�L]\^¬�NMUdWaS]£Yïw�éIuWuH|;[`M#dWK;abd KXÎ�5hE M v8a;ÁN�LKNOnY\�;uZw��²OSTWMUOqQSMUTZ�AaSuWuW|;[`MPdWK;abd� � �f ) ¡?MZ�UaS|;u¢MS�FOSdWKNMUTWVI]\u¢MS� KXÎ�5hE � v8aNÁt�=V�On|;Y\�®K;OnY\�åd¢TH]cQ}]\aSY\YceSw³�ãMUd � %a���V (%�� �na;Á(¡?M�abTW¡t]cd¢THabTHe
VX]cdWK dWKNMpTWMZuWd¢TH]\��dW]cOn^'dWK;abd � � � � aS^;� �j� � � f �! °KNOnY\�AwØÙ-e']\^;�t|;��dW]cOn^ØOn^'dWKNMgYcMZ^N_SdWK'OSh �j� � MV�M²r;TWOqQSMldWKtabd¨dWKNMUTWM¦]\u¨a¶d¢THaS��M�� ! � Y D VX]cdWK � %�� ! � aNÁÒ�*� !#� � M f �! lvÌ]\[`rtY\]\MZu � !8� � � f �! ¢�8�
� ! � � M f �j� � M vÌ]\[�rtY\]cMZu � ! � � � f �j� � � �8à µ ^®dWKNM³¡taSu¢M³�UaSuWMS� � � � M f �! (K;OnY\�;uPaS^t�®V�M³OS¡;dWaS]£^®hmTWOn[
KXÎ�5 E M v8a;Át�-dWK;abd�dWKNMUTWM#]\u�aEd¢T8aS��M � !u� Y D VX]cdWK%� %�� !o��aNÁ�� � !3� � M f*�! 8��aS^;�!� !#� � M f$�j� � M v�� � � �KNOnY\�tu ¡?MZ�UaS|;u¢M � ��c � � �8w JLKk|;uU�kdWKNMIrtTWOSr?OnuW]cdW]cOn^�K;OnY\�;u�]\^�dWKNM=¡taSu¢M��UaSu¢MSw µ ^³dWKNM=uWd¢MUrp�UaSuWMS�NdWKNMUTWMabTWMcA�� �pO}�U�U|NTWTHMZ^;��MZu(OSh¯MUQSMZ^×dWuªh§TWOn[ � � ]\^ �¯w`JLKk|;uU�'� �UaS^Õ¡?M°THMUr;TWMZu¢MZ^×d¢MZ�Õ¡ke �J%a��� !  (%��­uW|;�8K
dWK;abd � ! � � � aS^;���D� � M f �! 8w��ÕM�OS¡;dWaS]\^®h§TWOn[ KXÎ�5 E M v8aNÁt�=dWK;abdPdWKNMUTWM�]\u(agd¢T8aS��M�� !j� Y D uW|;�8KdWK;abd � %a���V (% � %�� ! ��a;Á���� ! � � M f �! 8��aS^t� � ! � � M f ��� � M wLz}]\^;��M¨v � %a���V (% �J%����n� � M f v � %a���V (%��F�n� � M aS^;�luW]\^;��M� %a���V (% � %�� !¯K;aSu A��0�EO}�U�U|NTWTWMZ^;��MZu#OSh�MUQSMZ^×dWuP]£^ � � �ädWKNM�r;TWOSr?OnuW]\dW]cOn^²hmOnY\YcOqVXu�hmTWOn[+dWKNM�]\^t�;|;��dW]cOn^aSuWuW|t[`r;dW]cOn^AwjJLK;M#abTW_n|;[`MZ^×dLhmOSTX]\[`rtY£]\�UabdW]cOn^�IE]\uLaSYcOn^;_`dWKNMPuWaS[`MªY\]\^NMZuUw #

JLKNMUOSTHMZ[�uV4kw �kw\�­aS^;�^4kw �kwJI²_n]cQSM³TH]\u¢M�d¢OldWKNM¨hmOnY\YcOqVX]\^N_gdWK;MUOSTWMZ[g�FVXK;]\�8K®MZu¢dWab¡tY£]\uWKNMZu#a²dWa�ßkOn^;On[Pe
OSh#ÙLz}ç¯u³]\^ÔdWK;M²©;THuWd¨�;]\[`MZ^tuW]cOn^Aw�JäOS_SMUdWKNMUTpVX]\dWK
dWKNMl��OSTHTWMZu¢r?On^;�;]\^;_ÕdWKNMUOSTWMZ[ h§OST­dWKNMluWMZ��On^;�
�;]\[�MZ^;uW]cOn^ÕvÌJLKNMUOSTHMZ[ 4kw �kw\�8In�8��]\dL��On^;u¢dW]cdW|Nd¢MZuXdWKNMP[�aS]£^g��On^�d¢TH]\¡t|NdW]cOn^pOShFdWKNMP�U|NTHTWMZ^�dLuWMZ��dW]cOn^Aw
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��� < O >�< � � F�� F � � � R � O=SXOQ� A �\> W P C�A � < SXW A O=S �@F �ãMUd � � f v�� � h�� � h�� � �8�\� � f v�� � h�� � h�� � �¡?MPQ}]cMUVXuI]\^ Y hmOSTIVIK;]\�HKL� �Vc � � � � �gc � � � � � � � � KNOnY£�AwXJLKNM°ÙLz}ç¯u=]\^¬dWK;Mª©;T8u¢dI�;]£[`MZ^;uW]cOn^abTWM#OST8�NMUTWMZ�g¡ke­]£[`rtY\]\�UabdW]\On^­Y£]ciSM(�NMUrt]\��d¢MZ�¬]£^g�F]\_n|NTWM64kw\�U�}w  
Ð�Á¢¼Z¼ÛÍ���JLKNM(rtTWOSr?OnuW]cdW]cOn^­hmOnY\YcORVIu�h§TWOn[2JLKNMUOSTWMZ[�u�4kw �kw\�PaS^;�M4kw �kwJIkw #
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�Þ]c_n|NTWM64kw\�U�}à��=TH�NMUTH]£^N_`Ù�zNç¯uL]\^p©tTHu¢d��;]\[`MZ^tuW]cOn^paS�U��OSTH�;]\^;_�d¢O¨JLKNMUOSTHMZ[ 4kw �kwJ4
JLK;M(h§OnY\Y\ORVX]\^;_°dfV-O³dWKNMUOSTWMZ[�uXuWKNORVsKNORV ��� 5��g�UaS^¬¡?M(]\^×d¢MU_STHabd¢MZ�²]\^×d¢O�dWKNM(dWa�ß}On^NOn[ªeSw

��� < O >�< � � F�� F�� ��9i>RC\<?>�A S 	 ; � � W �"F �ãMUde��fÖv�� h���h�� �L¡?MPa�Q}]cMUVâ]\^ Y wI�ãMUd���f v�� h � h 
#�
VXKNMUTHM�� h � h 
âabTWMªuW|N¡tu¢MUdWuLOSh Y w
µ h-Î 5hEjv8a;Á;��dWKNMZ^
��� 5��E v8a;Át��KNOnY\�tuUw  

Ð�Á¢¼Z¼ÛÍ���JLKNM#]£[`rtY\]\�UabdW]\On^¨hmOnY\YcOqVXuL]\[�[�MZ�;]\abd¢MZYce³h§TWOn[�dWKNM#�NMU©t^;]\dW]cOn^;u�OSh�Î�5saS^;� ��� 5 � w #
��� < O >�< � � F�� F�� ��9i>RC\<?>�A S 	 ; � � W �@F �ãMUd5� � fæv�� � h�� � h�� � �8�?� �)fëv�� � h�� � h�� �R�¯¡�M=Q}]cMUVXu�]\^ YhmOST#VXK;]\�8K|� � c�� � � � � f � � � � � � � � K;OnY\�AwE�ãMUd � � f.v�� � h � � h 
 � �=aS^;� � � f�v�� � h � � h 
 � �VXKNMUTHM � � h � � h 
 � h ��� h ��� h 
���abTWMLuW|;¡tu¢MUdWuFOSh Y h§OSTjVIK;]\�HKi� �  �!�ec�� �  � � � � �  
 �ec � �  
 � �aS^;� � �  �� � � � �  �� � KNOnY£�Awµ h ��� 5 � ME M v8aNÁt��dWK;MZ^
��� 5 � �E � v8a;Át��KNOnY\�;uUw  

Ð�Á¢¼Z¼ÛÍ���é=uWuW|;[`M ��� 5 � ME M v8a;Át�8� � %a���L%��  (%�� � a;Á8��� � � �  
��b� � �L� �# ������aS^;��� � � � f �! 8wX�NTHOn[
� �  
 ��c � �  �
 � �NV�M(OS¡;dWaS]\^�� � � �  �
 � w¯�NTWOn[r� �  ����cb� �  � � �}V�M#OS¡;dWaS]\^�� ��� �  �� � w�NTWOn[ � � f � � �FV�M¨OS¡tdWaS]\^ �j� � M f �! 8wl�IMZ^;��MS����� 5 � ME M v8a;Át�(]\uªabr;rtY\]\�Uab¡�YcM�aS^;� aS^Øabr;r�Y\]\�UabdW]cOn^e}]cMZY\�;u°dWK;abd`dWKNMUTHMpabTHM � ! h � ! � Y D hmOST`VXK;]\�8K � %�� ! %a���4 (%�� ! � a;ÁÒ� � ! � � M f � � � M � � ! � � M f �! 8��aS^;�
� ! �Øv � �  � � � D w �;TWOn[ � � c�� � �}V�M=OS¡tdWaS]\^!� ! � � � f$�j� � � w �NTHOn[ � � f � � �NV-M�OS¡;dWaS]\^!� ! � � � f*�! 8w
�NTWOn[ � �  ��!� � � �  �� � �tV-M#OS¡tdWaS]\^ � !o�Øv � �  ��!�U� D w-��On^;u¢M87k|NMZ^�dWY\eS� ��� 5 � �E � v8a;Át��KNOnY\�;uUw #
�ãMUdL|tu�^;ORVÜ]\^×QSMZu¢dW]c_nabd¢M(dWKNM(M�¤?MZ��dWu�OShFu¢r?MZ�U]c©t�IQk]cMUVIu-On^pdWK;M(Q�aSY\]£�;]cd´e`OShFÙLz}ç¯u�]\^­dWKNM�©;T8u¢d��t]\[`MZ^}Ú
uW]cOn^ãw��Þ]cT8u¢dWYceS�AYcMUd�|;u�aSuWuW|;[`M°dWK;abd � f ) KNOnY\�;uUw(ì=^;�NMUT�dWK;]\u=aSuWuW|t[`r;dW]cOn^ldWKNMUTWM`]\u=^NOp�;]¥¤?MUTWMZ^;��M
¡?MUd´V�MUMZ^gdWKNM(u¢d¢TH]£��d�QSMUT8uW]cOn^A�}dWKNM(¡taS�Hi×V�abTH�;u¢Ú´u¢d¢TH]\��d�QSMUTHuW]\On^A�;aS^;�­dWKNM#^NOn^}Ú´uWd¢TH]\��d�QSMUTHuW]cOn^pOShFa`Ù�zNçLw
JLK;]£u�]\u�_SMZ^NMUTHaSY\]\±UMZ�g¡×e­dWKNM#hmOnY\YcOqVX]\^N_EdWKNMUOSTHMZ[gw
��� < O >�< � � F�� F65wF �ãMUd0� � fæv�� � h�� � h�� � �ÞaS^;�u� �)fëv�� � h�� � h�� �R�Þ¡�M�Q}]cMUVXuj]£^ Y w µ hw� �)f � � ��� � �� �)f ) �taS^;� � �)f � � K;OnY\�pdWKNMZ^gdWKNM(hmOnY\YcOqVX]\^N_EM87k|;]cQbaSYcMZ^;��MZuLabTHM#Q�aSY£]\�Aà




���� � � 3 . �=º � �"� �$.�, ����� � �E.?���-, ��3 . * � ���62w����. 3 ��* � �

�bw#Î 3 E M v8a;Át��� 3 E � v8aNÁt�
Ikw#Î 5hE M v8aNÁt��� KLÎ 5hE � v8aNÁt�
4kw�KXÎ�5 E M v8aNÁt��� 5 E � v8aNÁt�  

Ð�Á¢¼Z¼ÛÍ���é=Y\Y?M87×|t]cQ�aSY\MZ^;��MZu�h§OnY£YcORV)]£[�[`MZ�;]\abd¢MZY\e¨hmTWOn[ dWKNM#�NMU©�^;]cdW]cOn^;u�OShÞdWKNM(TWMZuWr�MZ��dW]\QSMPÙLz}ç¯u�w #

µ h dWKNMUTWM`abTWM�^NOp��On^N©t�;MZ^�dW]\aSYFMUQSMZ^×dWu(OST#^NOpQ}]\uW]c¡tY\M#MUQSMZ^�dWuP]\^²dWK;M°_n]\QSMZ^åQk]cMUVâdWKNMZ^Õ[�Onu¢d(Ù�zNç¯u�]\^
dWKNM#©tTHu¢d��;]\[`MZ^tuW]cOn^pabTWM#d¢TH]\Qk]\aSY£Yce`hm|tYc©tY\YcMZ�ãwFJLKt]\u�]\uLuW|;[¨[�abTH]c±UMZ�­¡ke­dWK;M(h§OnY\Y\ORVX]\^;_°dWK;MUOSTWMZ[gw
��� < O >�< � � F�� FCB�� � >�A/:BA RQT`T A � 9 @ T � T`T <?C ; � � W �@F �äMUd � f.v�� h��Mh�� �=¡?M�agQ}]cMUV ]\^ Y w¨JLKNM`hmOnY¥Ú
YcOqVX]\^N_`u¢dWabd¢MZ[`MZ^×dWu=abTWM#QbaSY\]\�Aà
�bw µ h � f ) dWK;MZ^ 3 Ejv8aNÁt�8�(5 Ejv8aNÁt�8�:KXÎ�5 Ejv8aNÁt�8�ãÎ 3 EÞv8a;Át�8�ãÎ�5 EÞv8a;Át�8�taS^;�
��� 5 �E v8aNÁt��K;OnY\�Aw
Ikw µ h0� f ) dWKNMZ^ 3 E v8a;Á;�8��5 E v8a;Á;�8�oKLÎ 5 E v8a;ÁN�8�taS^t�
��� 5 �E v8a;Át��KNOnY\�Aw
Ð�Á¢¼Z¼ÛÍ���é=Y\Y?r;TWOSr?OnuW]cdW]\On^;u�h§OnY\Y\ORVÜ]\[�[�MZ�;]\abd¢MZYce³h§TWOn[�dWKNM#�NMU©t^;]\dW]cOn^;u�OShÞdWKNM(TWMZu¢r?MZ��dW]cQSMPÙLz}ç-uUw #

�NOST���MUTWdWaS]£^ �8KNOn]\��MZuEOShLr�abTHaS[`MUd¢MUTHuU� ��� 5��¶KNOnY£�;uPd¢T8]cQk]£aSY\YceåOSTEh§OnY\Y\ORVXuªh§THOn[ KXÎ�5#wÕJLKNMZu¢M­hÌaS��dWu
ab¡?On|Nd�dWKNM#hmOSTWV�abTH�¬��OSTWTHMZ��dWab¡tYcMPÙLz}ç3VX]\Y\Y�¡?M(OShÞ]£^�d¢MUTWMZuWdL]\^²��K;abr;d¢MUT=�kw
��� < O >�< � � F�� F � � � >�A/:BA RQT`T A � 9 @ T � T`T <?C ; � � W �@F �ãMUdg�nf v�� h��Mh�� �(¡?M¨alQ}]cMUV ]\^ Y aS^;� � f
v�� h � h 
P��VXKNMUTWM�� h � h 
âabTWMPuH|N¡tu¢MUdWu�OSh Y w-JLKNM(hmOnY\YcORVI]\^N_`u¢dWabd¢MZ[`MZ^×dWuIabTHM#Q�aSY£]\�Aà
�bw µ h �nf ) OST 
 f ) dWKNMZ^
��� 5 �E v8aNÁt��K;OnY\�;uUw
Ikw µ h � c � dWKNMZ^ KXÎ�5 EÞv8a;Át��]\[`r�Y\]cMZu ��� 5 �E v8a;Át�8w  
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JLKNM�ÙLz}ç¯u � �HKXÎ � �NÎ � � ��� � � � � Â 	 �?KXÎ � Â 	 �}Î � Â 	 �SaS^;� ��� � Â 	�� � ��On^;u¢dW]cdW|;d¢M-dWKNM�u¢MZ��On^;�E�;]£[`MZ^;uW]cOn^
OSh¯On|;T���OnY£YcMZ��dW]cOn^¦OSh-ÙLz}ç-u�w#éIY\Y�OSh¯dWK;MZu¢M`Ù�zNç¯u=r?MUTWdW|NTW¡åa­_n]cQSMZ^¦d¢THaS��M`¡×e¶Ê§êNÃZÄ�Á�ËÌÊ§êKP²O}�U�U|NTWTHMZ^;��MZu
OShL��On^N©t�;MZ^�dW]\aSY MUQSMZ^�dWuUwlJLK×|tuU�ädWKNMUeÕrtTWMUQSMZ^�d°�NMZ�;|;��dW]\On^;uPab¡?On|NdP^;On^NOk�U�U|;TWTWMZ^;��MZuPOShL��On^N©t�NMZ^×dW]\aSY
MUQSMZ^×dWuUw-�äMUdX|;uL^NOqVÜTWMUQ}]cMUVÜdWKNMZuWM#Ù�zNç¯uL]\^g[�OSTWMP�NMUdWaS]\YÓw
JLK;M-ÙLz}ç¯u � �HKXÎ � �}Î � �SaS^;� ��� � �#abTWM-THMZY\abd¢MZ�Pd¢O=MZaS�HK°OSdWKNMUTjuW]£[�]\Y\abTHY\eXd¢O�KNORV 5P� KXÎ�5P�}Î�5#�naS^;�

��� 5��ªabTWM¯TWMZY£abd¢MZ�Pd¢O=MZaS�HK°OSdWKNMUT�vÌ]\^#dWK;M¯©;THuWdä�;]\[`MZ^tuW]cOn^��8wä�IMZ^;��MS� � r�MUT8[�]cdWuãabTW¡�]cd¢THabTWe(��OSTWTWMZ��dW]\On^;u
aS^;�A�;K;MZ^;��MS�;]\^NhmOSTH[�abdW]cOn^pYcMZabibab_SMPY\]\iSM�]£^gÝjßNaS[`rtYcM 4kwx�NwJI�I��UaS^t^NOSd�¡?M��;MUd¢MZ��d¢MZ�¬¡ke³dWK;]£u�Ù�zNç�w KXÎ �
aS^;�¦Î � �NOE^NOSd�uW|}¤?MUT�h§TWOn[�dWKt]\u¯rtTWOS¡tYcMZ[ ¡?MZ�UaS|;u¢M�dWKNMUe³�;O°^NOSd�r?MUTH[�]\d-^NOn^;�UaS|tuWaSY?��OSTWTWMZ��dW]cOn^;uZwLÎ �
�NOkMZuª^;OSdPMUQSMZ^Ør�MUT8[�]cdPaS^×e®��OSTWTWMZ��dW]cOn^tuªabdEaSY\Yïwg�IORV�MUQSMUTZ� hmOSTW¡t]\�;�t]\^N_p��OSTWTWMZ��dW]cOn^;u°��On[`rtY\MUd¢MZYce®]\u
7k|;]cd¢M¯THMZu¢d¢TH]\��dW]cQSM�aS^;�P�UaS|tuWaSY×��OSTHTWMZ��dW]cOn^;uÞ�NO=^NOSd��UaS|;uWM�aS^×e#r;TWOS¡�YcMZ[�uAVLTHdUwq|;^;�;MUd¢MZ��d¢MZ�Pr?OnuWuW]\¡t]\Y\]cdW]\MZu
OShA]\^NhmOSTH[�abdW]cOn^¨YcMZabi�ab_SM`vÌabd-Y\MZaSu¢d-^NOªuW|;�HK¨r;TWOS¡tY\MZ[�ujabTWMXi}^NOqVX^�d¢O°�;abd¢Mq�8w JLKNMUTWMUhmOSTWMS�k]ch?dWKNMX�HK;On]\��M
]\uA¡?MUdfV-MUMZ^ KXÎ � aS^;�¨Î � dWKNMZ^POn^NM¯�UaS^°uWabh§MZY\e�uWMZYcMZ��dãdWKNM�Ù�zNç²dWK;abdär�MUT8[�]cdWuãabdFYcMZaSu¢däu¢On[�M-��OSTWTWMZ��dW]\On^;u
vÌ]ïwxMSw KXÎ � �8w�JXKNM`h§OSTHV�abTH�Õ��OSTHTWMZ��dWab¡tYcM¨ÙLz}çX��]ïwxMSw ��� � � �äuHKNOn|;Y\�åaSYcV�aZe}u#¡?M`|;u¢MZ�®]£^Õ��On[P¡t]£^;abdW]cOn^
VX]cdWKgaS^;OSdWKNMUTIÙLz}ç�w-JLK;]\u�]\u�Y£]ciSM#]\^pdWKNM(©;T8u¢dL�;]\[`MZ^tuW]cOn^Aw
��^;M#uWKNOSTWdW��On[�]£^N_EOSh � �QKXÎ � ��aS^;�åÎ � ]\u�dWK;abdXdWKNMZu¢MPÙLz}ç-u�On^;YcepKNOnY\�­h§OSTIu¢ekuWd¢MZ[�u�hmOSTLVXK;]\�8KgaSY\Y

u¢M87k|NMZ^;��MZu(OSh���On^N©t�NMZ^×dW]\aSYFMUQSMZ^×dWuPabTWM`r?OnuWuW]\¡tYcMSw#JLK;]£uI]\u(apQSMUTHe²TWMZu¢d¢T8]\��dW]cQSMETWM87k|;]cTWMZ[`MZ^×d�¡?MZ�UaS|;u¢M
]cd`]\[`r�Y\]cMZuªdWK;abd¨u¢e}u¢d¢MZ[�u`[°|;u¢d`¡?MZK;aRQSM¬�HK;abOSdW]\�UaSY£Yce ]£^'dWKNM¬��On^N©t�NMZ^×dW]\aSY�MUQSMZ^×dWu³aS^;�ã�¯KNMZ^;��MS��dWKNM
u¢M87k|NMZ^;��MZu¯OSh?��On^;©t�NMZ^×dW]\aSYNMUQSMZ^×dWu��UaS^t^NOSd¯[`O}�NMZY;[`MZaS^t]\^N_ShÌ|;YN��On[`rt|NdWabdW]\On^;uUw¯�=¡kQk]cOn|tuWYceS�SdWKNMUTWM=abTWM
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u¢e}u¢d¢MZ[�u�dWK;abd��NOE^NOSd�uWabdW]\u¢hme�dWK;]\u¯TWM87k|;]cTWMZ[`MZ^×d�aSYcdWKNOn|N_nK³dWKNMUe¨abTWM(]\^×dW|;]cdW]\QSMZYce`u¢MZ�U|NTWM`vmMSwx_Nw;u¢e}u¢d¢MZ[
��	��H1 ]£^
ÝjßNaS[`rtYcM�4kwx�Nw\�Z�¶OST³uWeku¢d¢MZ[ � �']\^ÔÝ ß}aS[�rtYcMM4kwx�Nw\�R�S�8wÜJ�O®ORQSMUTH��On[�M¦dWKt]\u`uWKNOSTWdW��On[¨]\^N_
V�aSu�dWKNM([`OSdW]cQbabdW]cOn^­h§OST�]\^×d¢TWO}�;|;�U]\^N_PdWKNM(Ù�zNç¯u � Â 	 ��KLÎ � Â 	 ��Î � Â 	 �}aS^t� ��� � Â 	
� � �}VXKt]\�HK­�NO`^NOSd
TWM87k|;]cTWMXdWK;abd�aSY\Ytu¢M87k|NMZ^;��MZu�OShä��On^;©t�NMZ^×dW]\aSYtMUQSMZ^×dWu�[°|;u¢d¯¡?MIr�OnuHuW]c¡tYcM�¡�|NdU�×OSdWK;MUTWVX]\u¢MS�}abTWM�]\�NMZ^×dW]\�UaSY
d¢O � �:KXÎ � �AÎ � �;aS^;�
��� � � �NTWMZu¢r?MZ��dW]cQSMZY\eSw

� Â 	 �DKXÎ � Â 	 �tÎ � Â 	 ��aS^;����� � Â 	
� � On^;Y\ePTWM87k|;]cTWM�dWKNML]£^;u¢MUTWdW]cOn^°OSh?��On^N©t�NMZ^×dW]\aSY}MUQSMZ^×dWu¯abd r?On]\^×dWu
]\^la�d¢THaS��M°VXKNMUTWMªdWKNMZ]cTIOk�U�U|NTHTWMZ^;��Mlí¢[¨abiSMZu(u¢MZ^;u¢MZî}wL�0K;abd�]cdX[`MZaS^tuXd¢O'í¢[�abiSM`u¢MZ^;u¢MZî³]\uX�;MU©t^NMZ�
¡ke¦dWK;M¨hÌ|;^;��dW]cOn^;aSY rtabTHaS[`MUd¢MUT � dWK;abdU�Þ_n]cQSMZ^¶a²Qk]cMUV �I�FTWMUdW|NT8^;uPu¢On[�M¨u¢MUd°OSh�MUQSMZ^×dWuUw²Ý ß}aS[�rtYcMZu
abTWMEdWKNMEhÌ|;^;��dW]cOn^ � �3dWK;abd�TWMUdW|NTH^tuXdWKNM`u¢MUd�OSh���On^N©t�NMZ^×dW]\aSY�MUQSMZ^�dWu¨vÌ]ÓwxMSw � ��v�� h���h�� ��f � �LOST(dWKNM
hÌ|;^;��dW]cOn^ � � dWKtabdªTWMUdW|;TH^;u#dWK;M­u¢MUd°OShXaSY\Y¯MUQSMZ^�dWu¬vÌ]ÓwxMSw � � v�� h���h�� �gf � ��� �L� f Y �8w¦�NOST�a
d¢THaS��M � %�� � a;Á³vmVX]cdWK � � � f �! ¢�8� MSwx_Nwc�LÎ � Â 	E v8a;Át�(On^tYceÕTWM87k|;]cTWMZuPdWK;abd°aS^ MUQSMZ^×d �+� � �UaS^Ø¡?M
]\^;uWMUTWd¢MZ�¶]\^¶¡?MUd´V�MUMZ^ ��aS^;� �0]ch�dWKNMUTHM³]\u°a²d¢T8aS��M��J%a���@ $� aNÁPuH|;�HKØdWK;abd �J� 	�� E�
 f � � 	�� E�
 K;OnY\�;uUwJLK;abd �J%a���V (]\u(apr?OnuWuW]\¡tYcM°d¢THaS��M¨uWKNOqVXu(dWK;abdPdWKNM�u¢M87k|NMZ^;��M �1� 	�� E�
 %a���V ¬í¢[�abiSMZuPu¢MZ^tu¢MZî¬aS^;�A��KNMZ^;��MS�aSY\u¢O�� � 	�� E�
 %a���V lí¢[�abiSMZu`u¢MZ^;uWMZî v��1� 	�� E�
 f � � 	�� E�
 KNOnY\�;u8�8w µ hXdWKNMUTWMp]\uª^;O¦uW|t�HK u¢M87×|;MZ^;��MS�¯]ïwxMSwFdWKNMO}�U�U|NTWTWMZ^;��MgOSh �p�NOkMZu�^NOSd®í¢[�abiSM²uWMZ^;u¢MZîÕabd�dWK;]£uEr�On]£^�dU� dWK;MZ^�Î � Â 	E v8a;ÁN�`�NO×MZu`^;OSd`TWM87×|t]cTWMpdWKNM]\^;uWMUTWdW]cOn^®OShXdWK;]\u#MUQSMZ^×d`abdEdWK;]\u#r?On]\^×dUwl�;OST°M�ßNaS[`rtY\MS�FhmOSTEdWKNM¨r�abTHaS[`MUd¢MUT � �-�ÞdWKNM­MUQSMZ^�d �³^NMUMZ�
On^;Yce¶¡�Mg]\^tu¢MUTWdWab¡tYcM­]\^ ¡?MUd´V�MUMZ^ �ÜaS^;� �)]\hLdWKNMgu¢M87k|NMZ^;��M � � � %a���V °[�abiSMZu�u¢MZ^tu¢MS�-]ïwxMSwj]chXdWKNMUTWMg]\u
u¢On[`M¦r?OnuWuW]c¡�YcM¬d¢THaS��MådWK;abdgK;aSu­dWKNMåuWaS[`M¦r;TWO�_¢MZ��dW]cOn^�d¢O � Y£]ciSM � %a���@ 8wæJXK;]\u¨[�MZaS^;uU�IaSY\dWKNOn|N_nK
Î � Â 	 �E v8a;Át� K;OnY\�;uU�ndWK;MXMZ^;ab¡tY\MZ�;^NMZuWu¯OShã��On^N©t�NMZ^×dW]\aSY;MUQSMZ^×dWu�[�aRe��NMUr?MZ^;�`On^³r;TWMUQ}]cOn|;u O}�U�U|NTWTHMZ^;��MZuOShj��On^N©t�NMZ^×dW]\aSYäMUQSMZ^�dWuUw��=aZQ}]\^N_­�NMUr?MZ^;�NMZ^;�U]cMZu�¡?MUdfV-MUMZ^lOk�U�U|;TWTWMZ^;��MZuXOShjMUQSMZ^�dWu=]\^ � ]\[`rtY£]cMZu�dWK;abd
dWKNMUTWM�[¨]c_nK�d(¡?M`]\^NhmOSTH[�abdW]\On^lotORVæhmTWOn[ � d¢O � w¨�=¡×Q}]cOn|;uHYceS�A]\^NhmOSTH[�abdW]cOn^¦o;OqVæVX]cdWK;]£^ � ]\u(^NOSd
r;TWOS¡�YcMZ[�abdW]\�bw µ hFdWKNM#rtabT8aS[`MUd¢MUT � � ]\uL�8KNOnu¢MZ^¦]\^;u¢d¢MZaS�gdWK;MZ^¬dWKNM#MZ^tab¡tYcMZ�;^NMZuHu�OShÞMUQSMZ^�dWu=]\^ � [�aZe
aSY\u¢O³�NMUr?MZ^;�pOn^gr;TWMUQ}]cOn|;u�O}�U�U|NTWTHMZ^;��MZuLOShÞMUQSMZ^×dWuI]\^M� aS^;� � w��IaRQk]\^;_¨]\^NhmOSTH[�abdW]cOn^potORV)hmTWOn[ �
aS^;� � d¢O � ]\u=aSY\u¢Op^NOn^}Ú´��TH]\dW]\�UaSYïw=�ÕM`On^;YcegV�aS^�d�d¢Opr;TWMUQSMZ^×d�dWK;abd(]\^NhmOSTH[�abdW]cOn^lo;ORVIuIhmTWOn[ � d¢O
�â¡�|Nd-�NO`^NOSd�V�aS^�d�d¢O`Y\]\[¨]cd¯]\^NhmOSTH[�abdW]\On^¨o;OqV�]\^­dWKNMIOSdWK;MUTL�;]cTWMZ��dW]cOn^ãw µ ^³_SMZ^NMUTHaSYï�NdWKNM°¿cÀbÁEPkÄ�Á°dWKNM
u¢MUd � vC����]\uU�NdWKNM#[`OSTHMP^NOn^}Ú´��TH]\dW]\�UaSYA]\^NhmOSTH[�abdW]cOn^potORV)]\u�r?MUTH[¨]cd¢d¢MZ�Aw
ì=^NhmOSTWdW|;^;abd¢MZYceS�kdWKNM=uW]\�NMLM�¤?MZ��d�OShãr?MUTH[�]cd¢dW]£^N_#^NOn^}Ú´��TH]\dW]\�UaSYt]\^;h§OSTH[¨abdW]cOn^`o;OqV�]\u-dWK;abd�aSY\u¢OEu¢On[`M

]\^NhmOSTH[�abdW]\On^
YcMZabi�ab_SM¦hmTWOn[ � d¢O � ¡�MZ��On[�MZu¨r?OnuWuW]\¡tYcMSwÔJLK;]£u`[`MZaS^;uU� � Â 	 � KLÎ � Â 	 ��aS^t��Î � Â 	[�aRe¨hÌaS]\Y�d¢OE�;MUd¢MZ��dLdWK;abd�]cd�]\u�r�OnuHuW]c¡tYcMId¢O`�NMZ�;|;��M(]\^NhmOSTH[�abdW]\On^³ab¡?On|Nd�^NOn^NO}�U�U|NTWTWMZ^t��MZu�aSY\dWKNOn|N_nK � �
KXÎ � ��aS^t�®Î � V�On|;Y\�²�NMUd¢MZ��dIdWKt]\u�r?OnuWuW]c¡�]\Y\]cdfeSw JLK;]\uLKtaSuL¡?MUMZ^¬]\Y\Y£|;u¢d¢THabd¢MZ�p¡kepdWKNMªu¢e}u¢d¢MZ[ /2143C5 ��	 �61
]\^ ÝjßNaS[`rtYcM�4kwx�Nw\�Z�kwë�²OSTWMUORQSMUTZ� � Â 	 � KXÎ � Â 	 �LaS^;�sÎ � Â 	 [�aRe
hmaS]£YLd¢O'�NMUd¢MZ��d­aØr?OnuWuW]c¡�]\Y\]cdfe®d¢O
YcMZabi®]\^;h§OSTH[¨abdW]cOn^ÕhmOSTPOn^NM­�HKNOn]\��M³OSh�dWKNM¨r�abTHaS[`MUd¢MUT � dWKtabdPdWKNMUeÕV�On|;Y\�®�;MUd¢MZ��dªVX]\dWK®a²�;]c¤�MUTWMZ^×d
�HK;On]\��M¨OSh�dWK;]\u#rtabTHaS[`MUd¢MUTZw µ ^Õ_SMZ^NMUTHaSYï��dWKNM¬ÃÒÅ�Àb¿§¿\Ä�ÁpdWKNM­u¢MUd � vC���#]\uU�ãdWKNM³h§MUV�MUTPr?OnuWuH]c¡t]\Y\]\dW]cMZuLhmOST
]\^NhmOSTH[�abdW]\On^�Y\MZabi�ab_SMÕVX]£Y\YXTHMZ[�aS]\^0|;^;�NMUd¢MZ��d¢MZ�ãw �IORV�MUQSMUTZ�(MUQSMZ^Ü]ch#dWK;MÕrtabTHaS[`MUd¢MUT ��� vÌ�;MU©t^NMZ�
¡ke � � vC�L�Mf ) �³]\u³�8KNOnu¢MZ^A��aS^�OS¡tu¢MUTWQSMUT¬�UaS^0�NMZ�t|;��MldWKtabdp��MUTHdWaS]\^0��On^N©t�NMZ^×dW]\aSY=MUQSMZ^�dWug�UaS^t^NOSd
K;aRQSM°O}�U�U|NTWTHMZ� vÌ]ïwxMSw�dWKNM°��On^N©t�NMZ^×dW]\aSY�MUQSMZ^�dWu�dWK;abd�abTWME^NMUQSMUT�MZ^;ab¡tYcMZ���8w � ìIuH|;aSY\YceS��dWK;]\uLr?OnuWuH]c¡t]\Y\]\d´e
d¢O²�NMZ�t|;��M�]\^NhmOSTH[�abdW]cOn^Õab¡?On|Nd#^;On^NOk�U�U|;TWTWMZ^;��MZu�OSh���On^N©t�;MZ^�dW]\aSYÞMUQSMZ^×dWuªVX]\Y\YÞ^NOSd(¡?M`r;TWOS¡�YcMZ[�abdW]\�bw
�IORV�MUQSMUTZ��dWK;]\u`�NMUr?MZ^;�tuªOn^ÔdWKNM²u¢e}u¢d¢MZ[ |;^t�NMUT���On^;uW]\�;MUTHabdW]cOn^Aw µ hIdWKNMgr�abTHaS[`MUd¢MUT � � ]\u`�HKNOnuWMZ^
]\^;uWd¢MZaS�ªOSh � � dWKNMZ^PMUQSMZ^`[�OSTWM�]\^NhmOSTH[�abdW]cOn^ª�UaS^E¡�M��NMZ�;|;��MZ�Eab¡?On|NdÞ^NOn^NO}�U�U|NTWTWMZ^t��MZu�OSh���On^N©t�NMZ^×dW]\aSY
MUQSMZ^×dWulvÌ��h w ÝjßNaS[`rtYcM�4kwx�Nw\�Z�n�8w3�IORV�MUQSMUTZ��]chXaÕ��OSTWTWMZuWr�On^t�;]\^N_¦Ù�zNçëh§THOn[ dWKNMp©;THu¢d`�;]\[�MZ^;uW]cOn^ ]\u
MZ^NhmOSTH��MZ� ]\^®aS�;�;]\dW]cOn^Õd¢O � Â 	 �1KXÎ � Â 	 �FOST³Î � Â 	 dWKNMZ^®dWKNM³r?OnuWuW]c¡t]£Y\]cd´e²d¢O¦�NMZ�t|;��M¨]\^NhmOSTH[�abdW]\On^®]\u
7k|;]cd¢MIY£]\[�]cd¢MZ�Aw µ ^¨dWK;]£u¯�UaSu¢MS�;aS^­OS¡tu¢MUTHQSMUT��UaS^­On^;Y\eE�;MZ�;|;��M=dWK;abd���MUTHdWaS]\^lÃUÄ��Z¾tÄ�ê�ÏÒÄÒÃIOSh���On^N©t�NMZ^×dW]\aSY
MUQSMZ^×dWuL�UaS^;^NOSd�Ok�U�U|;T(vÌ]ÓwxMSwkdWK;M=u¢M87k|NMZ^;��MZu�OSh���On^N©t�NMZ^×dW]\aSY�MUQSMZ^�dWu�dWKtabd�abTWM(]\[�r�OnuHuW]c¡tYcMS�n]£^¨_SMZ^NMUT8aSY§�8w
éI_naS]\^A�XdWKt]\u­r�OnuHuW]c¡t]\Y£]cd´e d¢O
�NMZ�;|;��Må]\^NhmOSTH[�abdW]cOn^�ab¡?On|Ndg^NOn^NO}�U�U|NTWTWMZ^t��MZu³OSh°��On^N©t�NMZ^×dW]\aSY=MUQSMZ^×dWu
� 
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|;uW|taSY\Yce`VX]\Y£Y�^NOSd�¡?M�r;TWOS¡�YcMZ[�abdW]\�bw µ ^p¡�OSdWK­OShFdWKNMZu¢M#�UaSu¢MZuªvÌ]ïwxMSwNrtabTHaS[`MUd¢MUT � � OSTLrtabTHaS[�MUd¢MUT � � ]\^
��On[ª¡t]\^;abdW]cOn^EVI]cdWK`a(��OSTWTWMZu¢r?On^;�t]\^N_�Ù�zNçÕh§THOn[âdWKNM�©;THu¢dj�;]£[`MZ^;uW]cOn^��8�baS^�OS¡tu¢MUTWQSMUT¯�;O×MZuj^NOSdjOS¡tdWaS]\^
aS�;�;]\dW]cOn^;aSY?]\^NhmOSTH[�abdW]cOn^pVIKNMZ^gdWKNMPuWeku¢d¢MZ[�TH|;^;uUw JXKNM#]\^NhmOSTH[�abdW]cOn^pdWKtabdXKNMP�UaS^²OS¡;dWaS]\^¬]\u�Y£]\[�]cd¢MZ�
d¢O(VXK;abdj�UaS^`aSYcTHMZaS�NeP¡?M��NMZ�;|;��MZ�Eu¢dWabdW]\�UaSY£YcePhmTWOn[ dWKNMLu¢e}u¢d¢MZ[ëu¢r?MZ�U]c©t�UabdW]\On^Aw��NOST-a(�;]¥¤?MUTWMZ^�dÞ�HK;On]\��M
OSh�dWKNM�rtabTHaS[`MUd¢MUT � �ndWK;]£uj]\uj^NOSdjd¢TH|NM�aS^×ek[�OSTWMSw¯�¬OSTHMLu¢r?MZ�U]c©t�UaSY\YceS�S]ch � vC�L�Þ��On^×dWaS]\^;ujMUQSMZ^×dWu¯]\^ � OST
�sdWKNMZ^³dWKNMXOS¡�u¢MUTWQSMUT�[�]c_nK×d ¡?MI�Uabrtab¡tY\MLd¢O°�;MZ�;|;��MIaS�t�;]cdW]cOn^;aSYN]£^Nh§OST8[�abdW]cOn^�hmTWOn[ K;]\ujOS¡tuWMUTWQ�abdW]\On^;u
OShädWK;M��;ek^;aS[¨]\�IuWeku¢d¢MZ[�¡?MZK;aRQk]\OSTPvÌ��hfw/�LMZ[¨abTWi 4kwx�NwJI}�R�8w�JäO`VIK;abd�M�ßkd¢MZ^×dL�NMZ�;|;��dW]\On^;u�abTWM�r�OnuHuW]c¡tYcM
aS^;�gVIKNMUdWKNMUTLdWKNMUepabTWM#rtTWOS¡tYcMZ[�abdW]£�IOSTI^NOSdX�NMUr?MZ^;�;u�On^¬dWKNM#u¢e}u¢d¢MZ[2|;^t�NMUTL��On^;uW]\�;MUTHabdW]cOn^Aw
µ ^�uW|;[�[¨abTWeS�XdWKNMå¡taS�Hi×V�abTH�;u¢Ú´u¢d¢TH]\��d¬ÙLz}ç-u+KLÎ � aS^t�6KLÎ � Â 	 abrtr�MZabT¬uH|Nr?MUTH]cOST­d¢OÔaSY\Y=OSdWKNMUT

ÙLz}ç¯uE]\^ØdWKNMpu¢MZ��On^;�
�;]£[`MZ^;uW]cOn^ãwlJLKNMp^NOn^}Ú´uWd¢TH]\��dEÙ�zNç¯u � aS^t� � Â 	 abTWM­d¢O×OÕY\]\¡�MUT8aSY hmOSTE��MUTHdWaS]\^
abr;rtY£]\�UabdW]cOn^;uUw�JLK;MPu¢d¢TH]\��d=ÙLz}ç¯uªÎ � aS^t�®Î � Â 	 abTWMª|;^t^NMZ��MZuWuWabTH]£Yce³THMZu¢d¢TH]\��dW]cQSMSwI�XOqV-MUQSMUTZ�?dWK;]£uX�NOkMZu
^NOSd�[`MZaS^­dWK;abd�aSY£YtÙLz}ç¯u-M�ßN��MUr;d-hmOSThKLÎ � aS^;�(KXÎ � Â 	 abTWM=|;u¢MZYcMZuHuUwjéIu-V-M=VX]\Y£Y;uWKNOqV�]\^p��K;abr;d¢MUT-�N�
� � � Â 	 �kaS^;�gÎ � Â 	 aSY\uWO#��OSTWTWMZu¢r?On^;�Ed¢O#¡�aSuW]\��]\^N_STHMZ�;]cMZ^×dWuÞOSh�r;THMUQk]cOn|tuWYce#r;THOSr�OnuWMZ�`]\^NhmOSTH[�abdW]cOn^Eo;OqV
r;TWOSr?MUTWdW]\MZuUw-�0KNMZ^l�HKNOkOnuW]\^N_³¡?MUd´V�MUMZ^ KXÎ � aS^;� KXÎ � Â 	 dWK;MPOn^;Yceg�8KNOn]\��MPdWKtabd=�NMU©�^;]cd¢MZYce³r;TWMUQSMZ^×dWu
aSY\YA�NMZ�t|;��dW]cOn^;u�ab¡?On|NdL^NOn^;Ok�U�U|NTHTWMZ^;��MZu�OShj��On^N©t�;MZ^�dW]\aSY?MUQSMZ^×dWu=]\u KXÎ � w µ ^gOSdWKNMUTXV�OSTH�;uZ�Nr;TWMUhmMUTWTH]\^N_
KXÎ � ORQSMUT KXÎ � Â 	 ]\u�aSYcV�aZe}uXuHabh§MSw¯�IORV�MUQSMUTZ��h§OSTI��MUTWdWaS]\^¬u¢e}u¢d¢MZ[�uLdWK;abdX]\^×dW|;]cdW]cQSMZY\e³abTWM#u¢MZ�U|;TWMS�:KXÎ �
]\u�a°d¢O×OETWMZu¢d¢T8]\��dW]cQSM�TWM87k|;]cTWMZ[`MZ^×dUw µ ^­dWKNMZuWM��UaSuWMZuU�}On^NM(K;aSu�d¢O��HKNOkOnu¢M KXÎ � Â 	 w �XOqV-MUQSMUTR�t]ch~KXÎ � Â 	
]\uL�8KNOnu¢MZ^A��On^NMªKtaSuLd¢O¨¡?M(QSMUTWe¬�UabTHMUhm|;YãdWK;abdI^NO¨r�OnuHuW]c¡t]\Y£]cd´e�d¢O­�NMZ�;|;��Mª��TH]cdW]\�UaSYã]£^Nh§OST8[�abdW]cOn^gab¡?On|Nd
^NOn^NO}�U�U|NTWTHMZ^;��MZu(OShL��On^N©t�;MZ^�dW]\aSY MUQSMZ^�dWuªTWMZ[�aS]\^tu#|;^;�NMUd¢MZ��d¢MZ�ãw µ ^ÕOSTH�NMUTªd¢O²Y\]\[¨]cd�dWKNM¨�NMZ�;|t��dW]cOn^;u
dWK;abd�abTWM�^NOSd-�NMUd¢MZ��d¢MZ�p¡ke$KXÎ � Â 	 �}]cd-]\u-aS�NQ}]\uWab¡tYcMXd¢OªMZ^NhmOSTH��M�aª��OSTHTWMZu¢r?On^;�;]\^;_#Ù�zNçØhmTWOn[ dWKNM=©;THu¢d
�;]\[�MZ^;uW]cOn^p]\^¬aS�t�;]cdW]cOn^®vÌ]ïwxMSwoKLÎ 5=�8w��¬OSTHMUORQSMUTZ��VXKNMZ^¬�8KNOkOnuW]\^N_�dWK;M#rtabTHaS[`MUd¢MUT � �;On^;MPK;aSuLd¢O³rtaZe
abd¢d¢MZ^×dW]cOn^­d¢OPdWKNMId¢THaS�NM�ÚÓOb¤²¡?MUd´V�MUMZ^³r�MUT8[�]cd¢dW]\^N_#^;On^}Ú´��TH]cdW]\�UaSYt]\^NhmOSTH[�abdW]cOn^`otORV�h§TWOn[ �`� � �×aS^;� �
d¢O � vmhÌaZQSOST8]\^N_�ag¿cÀbÁ@P×Äªu¢MUd � vC�L�¢��aS^;�¬TH|;Y\]\^;_POn|Nd�r?OSd¢MZ^×dW]\aSY\Yce­��TH]cdW]\�UaSY?]\^NhmOSTH[�abdW]\On^³otORV vmhÌaZQSOSTH]£^N_
apÃÒÅ`ÀS¿§¿ju¢MUd � vC���¢�8w µ ^g_SMZ^;MUTHaSYï�;dWKNMUTHM#]\uL^NO��8KNOn]\��M#OSh � dWKtabdX]\u�¡?MZu¢d�hmOSTXaSY\YArt|;TWr?Onu¢MZuUw
�äMUdX|;uL^NOqV)�NMUTH]\QSM#a`dWa�ßkOn^;On[PepOShjÙLz}ç¯uL]£^pdWKNMPu¢MZ��On^;�²�;]\[`MZ^;uH]cOn^Aw

��� < O >�< � � F�� F � ��9i>RC\<?>�A S 	 ; ��� W �@F �ãMUd)� f v�� h���h�� ��¡?M#a`Q}]cMUVÜ]\^ Y aS^;� � ¡?M(a`hm|t^;��dW]cOn^
hmTWOn[ Q}]cMUVXu�]\^ Y d¢O¨uW|N¡�u¢MUdWu�OSh Y w¯JLK;M(h§OnY\Y\ORVX]\^;_E]£[`rtY\]\�UabdW]\On^;u�abTWM(Q�aSY£]\�Aà
�bw#Î � Ejv8a;Át� " KXÎ � Ejv8aNÁt�8�
Ikw�KXÎ � E v8a;Át� " � E v8aNÁt�8�
4kw#Î � Â 	E v8aNÁt� " KLÎ � Â 	E v8aNÁt�8�
�Nw�KXÎ � Â 	E v8aNÁt� " � Â 	E v8aNÁt�8�
�kw#Î � E v8a;Át� " Î � Â 	E v8a;Át�8�
�kw�KXÎ � E v8a;Át� " KXÎ � Â 	E v8a;Á;�8��aS^;�
�×w � E v8a;ÁN� " � Â 	E v8a;Á;�8w  

Ð�Á¢¼Z¼ÛÍ���JLKNMjQbaSY\]\�t]cd´eIOSh}]£[`rtY\]\�UabdW]\On^;uÞ�(���XhmOnY\YcORVIuA]\[�[`MZ�;]£abd¢MZYceXhmTWOn[ÜdWK;M �NMU©t^;]cdW]\On^;u?OSh×dWK;M¯]\^×QSOnYcQSMZ�
ÙLz}ç¯uX¡?MZ�UaS|;u¢MªaSY£Yã��OSTWTWMZ��dW]cOn^tuXdWK;abd���On[`rtY\e­VI]cdWKgdWKNM°�NMU©t^;]cdW]\On^pOSh a¨ÙLz}ç�On^¬dWKNM°YcMUhmdXK;aS^;�luW]\�NM
OShädWK;MZu¢M(]\[`rtY\]£�UabdW]cOn^;u¯aSY£u¢O°��On[�rtYce�VX]\dWK¨dWKNM(�NMU©�^;]cdW]cOn^¨OShädWKNM�TWMZu¢r?MZ��dW]cQSM�ÙLz}ç
On^­dWKNM�TH]c_nK×d�K;aS^;�
uW]\�;MSw �NOSTXr;THORQ}]\^N_g�(OSTe4k���HKNOkOnu¢M � !Qf$� �th§OSTLrtTWORQ}]\^N_ IEOSTX�N�t�HKNOkOnu¢M � !�f �Ø]\^pdWKNMª�NMU©t^;]cdW]\On^³OSh
dWKNM#THMZu¢r?MZ��dW]cQSM#ÙLz}çÔOn^gdWK;M#TH]c_nK×dLK;aS^;�guW]£�NMSw
µ [`rtY\]£�UabdW]cOn^;up���}�'KNOnY\��¡?MZ�UaS|;u¢MådWKNM®ÙLz}ç-upOn^0dWKNMÕTH]c_nK×dgK;aS^;�0uW]\�NM¦OSh°dWKNMZu¢M®]\[`r�Y\]\�UabdW]cOn^;u

�;]¥¤?MUT�h§THOn[ dWKNM`On^NMZu(On^ådWKNM�Y\MUh§d(K;aS^;�åuW]£�NMEOn^;Ycel]£^ldWKtabd(dWKNMUe¦KtaZQSM�aS^®aS�;�t]cdW]cOn^;aSYFaSuWuW|;[�r;dW]cOn^A�
]ïwxMSw�ÂI½bÅ 	E v8aNÁ h � h �Z�8w #
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��� < O >�< � � F�� F'� � �19;>kC\<E> A S 	y; ��� W �@F �äMUd	� � f�v�� � h�� � h�� � �8��� � f�v�� � h�� � h�� � �L¡?MPQ}]cMUVXu=]\^Y h§OSTªVXK;]\�8K � ��c � � � � � f � � � � � � � � KNOnY\�¶aS^;� � � h�� �`¡?M¨hÌ|;^;��dW]\On^;u(hmTWOn[ Q}]cMUVXuª]\^ Y d¢OuW|N¡�u¢MUdWu�OSh Y hmOSTLVXK;]£�HK � � vC� � � c � �SvC� �R��KNOnY£�;uUwjJLKNM(hmOnY\YcOqVX]\^N_`]\[`r�Y\]\�UabdW]cOn^;u�abTWM(QbaSY\]\�ãà
�bw � E M v8a;Á;� " � E � v8a;Át�8�
Ikw�KXÎ � E M v8a;Á;� " KLÎ � E � v8a;Át�8�
4kw#Î � E M v8a;Át� " Î � E � v8aNÁt�8�
�Nw � Â 	 ME M v8a;Á;� " � Â 	 �E � v8aNÁt�8��kw�KXÎ � Â 	 ME M v8a;Át� " KXÎ � Â 	 �E � v8a;Á;�8��aS^;��kw#Î � Â 	 ME M v8aNÁt� " Î � Â 	 �E � v8a;Át�8w  

Ù�MUh§OSTHM#r;TWOqQk]\^;_�JLKNMUOSTWMZ[ 4kw �kw\�U�}�?YcMUdL|;uX]\^�d¢THOk�;|t��M�a¨YcMZ[�[�aEdWK;abdI]\u�KNMZYcr;hÌ|;Y?]\^pdWK;abdXr;TWOkOShfw
� < � ��RL� F6��F'�Q��F �äMUd)� � fæv�� � h�� � h�� � �8��� �)f v�� � h�� � h�� �Z��¡?M(Qk]\MUVXu�]\^ Y � � � Y ��aS^;������aNÁ�w
�NOST¨aS^×e¶dfV-O¶hm|;^t��dW]cOn^;u � � h�� �­hmTWOn[ Q}]cMUVXuE]\^ Y d¢O®uW|N¡�u¢MUdWuEOSh Y VI]cdWK � � vC� � � c � �bvC� �R�PK;OnY\�;u
ÂI½bÅ 	 �E � v8a;Á h � h � � " ÂX½bÅ 	 ME M v8aNÁ h � h � �8w  

Ð�Á¢¼Z¼ÛÍ�� µ hIÂX½bÅ 	 �E � v8aNÁ h � h � �ªaS^;� � � a;ÁPdWKNMZ^A�jaS�U��OSTH�t]\^N_¦d¢O� =MU©t^t]cdW]cOn^�4kwx�Nw\�Z~k�¯dWKNMUTWMp]\u°a¦d¢THaS��M
�&� Y D hmOST(VXK;]\�8K � %a� �  � a;ÁIaS^t� �J� 	 � � E � 
 f �j� 	 � � E � 
 KNOnY\�ãwP�NTWOn[ � � vC� � ��c � �nvC� �Z�8�ãV�M°OS¡tdWaS]\^
�J� 	 M � E M 
 f(�j� 	 M � E M 
 w���On^;u¢M87k|NMZ^�dWY\eS��ÂX½bÅ 	 ME M v8aNÁ h � h � ��KNOnY\�tuUw #

Ð�Á¢¼Z¼ÛÍ�� ¼ÛÍ&a��NÄW¼bÁWÄ�Å��,���3���	��
�� µ [`rtY\]£�UabdW]cOn^;u#�(�?4¨KNOnY\�¬¡?MZ�UaS|;uWM#dWKNMPOn^tYcepTWM87×|t]cTWMZ[`MZ^×dWuX��On^;��MUT8^;]\^N_
dWKNM­u¢MUdWu � aS^t� �.]\^ÕdWK;M³�NMU©t^t]cdW]cOn^;u�OSh�dWKNM­]\^×QSOnYcQSMZ�ØÙLz}ç-uPabTWM � ! � �Hf �j� �)aS^;� � ! � � f �j� � �
dWKNMZu¢MXh§OSTH[°|;Y\aSu Ok�U�U|NT¯On^;Yce°On^�dWKNM�TH]\_nK�d¯KtaS^;�`uW]\�NM�OSh?dWKNML]£[`rtY\]\�UabdW]\On^°]£^`MZaS�HK³OSh�dWK;MZu¢MX�NMU©t^t]cdW]cOn^;u
vmr?OnuW]cdW]cQSM°r?OnY\abTH]cdfeN� �AaS^;�ã�?K;MZ^;��MS�ã�HK;aS^;_n]\^N_pdWKNM°Qk]cMUVâ¡kel[`OqQk]£^N_³MZY\MZ[`MZ^�dWu�hmTWOn[y��d¢O � �UaS^t^NOSd
[�abiSM�aS^×elOSh � � KXÎ � �jÎ � hÌaSY\u¢MSwEJLKNM`uWaS[�M�abTW_n|;[`MZ^×d#�UaS^å¡?MEabrtrtY\]cMZ�ld¢O¬r;TWOqQSM�]\[`rtY£]\�UabdW]cOn^;uI�L�k�
VXKNMUTHMP�ãMZ[�[¨a 4kw �kw\�S�ª]£uL|;u¢MZ�l]\^pOSTH�NMUTId¢O³�NMZaSYäVX]cdWK � Ú´aS�t[�]\uWuW]\¡t]\Y\]cdfeSw �XOSd¢MªdWK;abdXdWK;MPaSuWuW|;[�r;dW]cOn^
� � f � ��]\u�MZuHu¢MZ^�dW]£aSYAh§OSTXdWKNM#QbaSY\]\�;]cdfe�OShÞdWKNMZu¢MP]£[`rtY\]\�UabdW]\On^;uUw #

JLKNMUOSTHMZ[�u 4kw �kw �®aS^t�K4kw �kw\�U�®_n]cQSM¬T8]\u¢Mpd¢O®dWKNMghmOnY\YcOqVX]\^N_ådWKNMUOSTWMZ[¬wÔJLK;]\u°dWKNMUOSTWMZ[$MZu¢dWab¡tY\]£uWKNMZu`a
dWa�ß}On^NOn[Pe¶OShXÙLz}ç¯uª]\^®dWKNM­u¢MZ��On^;� �;]\[`MZ^tuW]cOn^AwpJäOS_SMUdWK;MUT`VX]cdWKÕdWKNMp��OSTWTWMZuWr�On^t�;]\^N_gdWKNMUOSTHMZ[ hmOST
dWKNM ©tTHu¢dã�;]\[�MZ^;uW]cOn^`vÌJLKNMUOSTHMZ[H4kw �kwJ4n�8�n]cdã��On^;uWdW]cdW|Nd¢MZuãdWK;M¯[�aS]\^(��On^×d¢TH]c¡t|;dW]cOn^�OSh}dWKNM¯�U|NTWTHMZ^�däuWMZ��dW]cOn^Aw
��� < O >�< � � F�� F'� � � � R � O=SXOQ� A W <?= O=S C C�A � < SBW A O�S �"F �ãMUdu� � f v�� � h�� � h�� � �#aS^t� Y\MUdV� �&fv�� � h�� � h�� �R�j¡�MXQk]cMUVIu¯]\^ Y hmOST-VIK;]\�HK � ��cb� � � � �)f � � � � � � � � KNOnY\�AwÞ�ãMUd � � h�� �L¡�MXhm|;^t��dW]cOn^;uhmTWOn[ Qk]\MUVXu(]\^ Y d¢O¬uW|;¡tu¢MUdWu�OSh Y hmOST(VXK;]\�8K � � vC� � � c � �SvC� �R�=K;OnY\�;uUw°JLKNM`ÙLz}ç¯u(]\^¦dWKNM�uWMZ��On^;�
�;]\[�MZ^;uW]cOn^pabTWM#OST8�NMUTWMZ�p¡kep]£[`rtY\]\�UabdW]\On^³Y\]\iSM#�NMUrt]\��d¢MZ�¬]£^g�F]\_n|NTWM64kw\�S�bw  

Ð�Á¢¼Z¼ÛÍ���JLKNM(rtTWOSr?OnuW]cdW]cOn^­hmOnY\YcORVIu�h§TWOn[2JLKNMUOSTWMZ[�u�4kw �kw ��aS^;�M4kw �kw\�U�}w #

JLK;M(h§OnY\Y\ORVX]\^;_°dfV-O³dWKNMUOSTWMZ[�uX]\^�d¢MU_ST8abd¢M ��� � � aS^;�
��� � Â 	�� � ]\^×d¢O�dWKNM(dWa�ß}On^NOn[ªeSw
��� < O >�< � � F�� F'� � �19;>kC\<E> A S 	
; ��� W �@F �äMUdV�nf+v�� h��Mh�� �(¡?M¨a²Qk]\MUV ]\^ Y � � ¡?M¨a²hm|t^;��dW]cOn^
hmTWOn[ Q}]cMUVXu#]£^ Y d¢OluW|N¡�u¢MUdWu#OSh Y �jaS^;�
��f+v�� h � h 
#��VXK;MUTWM�� h � h 
2abTWM¨uH|N¡tu¢MUdWuPOSh Y wgJLKNM
hmOnY\YcORVI]\^N_`]\[`rtY£]\�UabdW]cOn^;u�abTWM#QbaSY\]\�Aà
�bw#Î � Ejv8a;Át� " ��� � �E v8aNÁt�8�
Ikw#Î � Â 	E v8aNÁt� " ��� � Â 	
� �E v8aNÁt�8�taS^;�
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�Þ]c_n|NTWM64kw\�S�bà��=TH�NMUTH]£^N_°ÙLz}ç-uL]\^gu¢MZ��On^t�²�;]\[�MZ^;uW]cOn^­aS�U��OSTH�;]\^;_�d¢O¨JLKNMUOSTHMZ[ 4kw �kw\�8I

4kw ��� � �E v8a;Át� " ��� � Â 	
� �E v8a;Á;�8w  

Ð�Á¢¼Z¼ÛÍ���JLKNMÕ]\[�rtY\]\�UabdW]cOn^tu�hmOnY\YcORV ]£[�[`MZ�;]\abd¢MZY\e
h§TWOn[ dWK;M®�NMU©t^;]cdW]\On^;u�OSh­Î � �°Î � Â 	 � ��� � � ��aS^;�
��� � Â 	
� � w #

��� < O >�< � � F�� F'� � �19;>kC\<E> A S 	y; ��� W �@F �äMUd	� � f�v�� � h�� � h�� � �8��� �	f�v�� � h�� � h�� �R�L¡?MPQ}]cMUVXu=]\^Y h§OSTLVIK;]\�HKM� �	cb� � � � �)f � � � � � � � � KNOnY\�ã� � � h�� ��¡?M�hm|t^;��dW]cOn^;u�hmTWOn[ Q}]cMUVXu�]\^ Y d¢O¨uW|;¡tu¢MUdWuOSh Y hmOST­VIK;]\�HK � � vC� � ��c � � vC� � �`K;OnY\�;uU� � � f v�� � h � � h 
 � �8�XaS^;� � � f v�� � h � � h 
 � �EVIKNMUTWM
� � h � � h 
 � h ��� h �!� h 
��XabTWM�uW|N¡�u¢MUdWu�OSh Y h§OST�VXKt]\�HK�� �; �!��cb� �  � � � � �; �
��	c � �  
 � �NaS^;�� �  ���� � � �  �� � KNOnY\�AwjJLK;M(h§OnY\Y\ORVX]\^;_E]£[`rtY\]\�UabdW]\On^;u�abTWM(Q�aSY£]\�Aà
�bw ��� � � ME M v8a;Át� " ��� � � �E � v8aNÁt��aS^;�
Ikw ��� � Â 	 M � � ME M v8a;Át� " ��� � Â 	 � � � �E � v8a;Á;�8w  

Ð�Á¢¼Z¼ÛÍ���JLKNM#]£[`rtY\]\�UabdW]\On^;u¯hmOnY\YcOqVÜhmTWOn[ dWKNM#�NMU©�^;]cdW]cOn^;u�OSh���� � �gaS^;�
��� � Â 	�� ��w #

�ãMUd­|;u�^NOqV.]£^�QSMZu¢dW]\_nabd¢M²dWKNMlM�¤�MZ��dWu­OSh(u¢r?MZ�U]c©t�pQ}]cMUVXu¨On^ÔdWKNM¬QbaSY\]\�t]cd´e OSh(Ù�zNç¯u¨]£^
dWKNMluWMZ��On^;�
�;]\[�MZ^;uW]cOn^Aw��Þ]cTHu¢dWYceS��YcMUd³|;u¨aSuWuH|;[`M¬dWK;abd � f ) KNOnY\�;uUw0ì=^;�NMUT¨dWKt]\u¨aSuWuH|;[`r;dW]cOn^ÔdWKNMUTWM²]\u³^NO
�;]¥¤?MUTWMZ^;��M�¡?MUd´V�MUMZ^gdWKNM#uWd¢TH]\��d�QSMUTHuW]cOn^ã�kdWK;M(¡taS�WikV�abT8�;uÛÚ´u¢d¢TH]£��d�QSMUTHuW]cOn^A�NaS^;�pdWK;M�^;On^}Ú´u¢d¢TH]\��d�QSMUTHuH]cOn^
OShja`ÙLz}çLw¯JXK;]\u�]\u�_SMZ^NMUT8aSY\]c±UMZ�g¡ke³dWK;M(h§OnY\Y\ORVX]\^;_°dWK;MUOSTWMZ[gw
��� < O >�< � � F�� F'� � F �äMUd � � f v�� � h�� � h�� � �8� � ��f v�� � h�� � h�� �R��¡?M²Q}]cMUVXu­]\^ Y aS^t� � � h�� �²¡?MhÌ|;^;��dW]cOn^;uLh§TWOn[2Qk]\MUVXuX]\^ Y d¢O­uW|N¡tuWMUdWuLOSh Y w µ h�� �	fH� � �&� � � � ��f ) � � ��f � � ��aS^t� � � vC� � � f� �SvC� �R��KNOnY\�pdWKNMZ^gdWK;M(h§OnY\Y\ORVX]\^;_°M87k|;]cQbaSYcMZ^;��MZuXabTWM#QbaSY\]\�Aà
�bw#Î � E M v8a;Át� �LKXÎ � E � v8a;Át�8�
Ikw#Î � Â 	 ME M v8aNÁt� �LKXÎ � Â 	 �E � v8a;Át�8�
4kw�KXÎ � E M v8a;Á;� � � E � v8a;Át�8�taS^;�
�Nw�KXÎ � Â 	 ME M v8a;Át� � � Â 	 �E � v8a;Á;�8w  
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Ð�Á¢¼Z¼ÛÍ���é=Y\Y?M87×|t]cQ�aSY\MZ^;��MZu�h§OnY£YcORV)]£[�[`MZ�;]\abd¢MZY\e¨hmTWOn[ dWKNM#�NMU©�^;]cdW]cOn^;u�OShÞdWKNM(TWMZuWr�MZ��dW]\QSMPÙLz}ç¯u�w #

µ h;dWKNMUTWM�abTWM�^NO���On^N©t�NMZ^×dW]\aSYkMUQSMZ^�dWu OSTÞ^;OIQ}]\uW]c¡�YcM MUQSMZ^×dWujdWKNMZ^E[`Onu¢djÙLz}ç¯uF]\^°dWKNM�u¢MZ��On^;�`�;]£[`MZ^;uW]cOn^
abTWM#d¢T8]cQk]£aSY\Yce`hÌ|;Yc©tY\Y\MZ�AwFJXK;]\u�]\uLuW|t[�[�abTH]c±UMZ�p]\^pdWK;M#h§OnY£YcORVX]£^N_EdWKNMUOSTWMZ[gw
��� < O >�< � � F�� F'�K5 � � > A/:BA RQT`T�A � 9 @ T � T`T <DC ; � � W �"F �ãMUd � ¡?M�aEhÌ|;^;��dW]\On^³hmTWOn[�Q}]cMUVXu�]\^ Y d¢O�uW|N¡NÚ
u¢MUdWuXOSh Y aS^;���Kfëv�� h��Mh�� ��¡?M#a`Qk]\MUVÜ]\^ Y w-JLKNM�h§OnY£YcORVX]£^N_`u¢dWabd¢MZ[`MZ^×dWuIabTWMPQ�aSY\]£�Aà
�bw µ h � f ) dWKNMZ^ � E v8aNÁW�8� � Â 	E v8aNÁH�8�FKXÎ � Ejv8aNÁH�8�FKXÎ � Â 	E v8a;ÁW�8��Î � Ejv8a;ÁW�8��Î � Â 	E v8aNÁH�8����� � �E v8aNÁW�8�
aS^t�
��� � Â 	
� �E v8aNÁt��K;OnY\�Aw

Ikw vÌa�� µ h0� f ) dWKNMZ^
��� � �E v8aNÁt��aS^t�
��� � Â 	
� �E v8aNÁt��K;OnY\�Aw
vm¡�� µ h0� f ) aS^;� � vC�L� � � �&� dWKNMZ^ � Â 	E v8a;Át��aS^;�+KXÎ � Â 	E v8a;Át��KNOnY\�Aw
vÌ�R� µ h0� f ) aS^;�®ËÓ¼SËÓÀb¿£v�d�Î h�� �-dWK;MZ^ � Ejv8aNÁt��aS^;� KXÎ � E v8a;ÁN��KNOnY\�Aw

�NOST¯��MUTHdWaS]\^E�HKNOn]\��MZu OShtrtabTHaS[�MUd¢MUTHuU� ��� � � aS^;� ��� � Â 	
� � K;OnY\�Pd¢T8]cQk]£aSY\Yce(OSTÞh§OnY£YcORV'hmTWOn[ KXÎ � wFJXKNMZu¢M
hÌaS��dWuXab¡?On|Nd�dWKNM#hmOSTWV�abTH�¬��OSTWTHMZ��dWab¡tYcMPÙLz}ç3VX]\Y\Y�¡?M�OShÞ]£^�d¢MUTWMZuWdL]\^²��K;abr;d¢MUT=�kw
��� < O >�< � � F�� F'��B�� � > A/:BA RQT`T�A � 9 @ T � T`T <DC ; � � W �@F �ãMUdg� f v�� h���h�� �#¡�M­a²Q}]cMUV�]\^ Y � � ¡?M³a
hÌ|;^;��dW]cOn^³h§THOn[ Q}]cMUVXu�]\^ Y d¢O`uW|N¡�u¢MUdWu�OSh Y �;aS^;� ��fëv�� h � h 
#�¯VXK;MUTWM � h � h 
sabTWM(uW|N¡tu¢MUdWu�OSh Y w
JLKNM(hmOnY\YcOqVX]\^N_`u¢dWabd¢MZ[�MZ^�dWu=abTWM#QbaSY\]\�Aà
�bw µ h �nf ) OST 
 f ) dWKNMZ^
��� � �E v8a;Át��aS^;�
��� � Â 	�� �E v8a;Át��KNOnY\�Aw
Ikw µ h � c � dWKNMZ^ KXÎ � E v8aNÁW��]\[�rtY\]cMZu ��� � �E v8aNÁH��aS^;� KLÎ � Â 	E v8aNÁW��]\[�rtY\]cMZu ��� � Â 	
� �E v8a;ÁW�8w  

Ð�Á¢¼Z¼ÛÍ���JLKNMZuWM(r;TWOSr?OnuW]cdW]cOn^tu-hmOnY\YcOqVÜ]\[�[`MZ�t]\abd¢MZYce¨hmTWOn[ dWK;MP�NMU©t^;]\dW]cOn^;u�OSh�dWK;M#TWMZu¢r?MZ��dW]cQSM#ÙLz}ç-uUw #

5(6�� HªC;p pyx�> J
µ ^`dWK;]\u-�HK;abr;d¢MUTR�×V�MXK;aRQSMIr;THOSr�OnuWMZ�¨·²¸=¹ªºF��dWKNM=�²Ok�t|;Y\abT é=uWu¢MZ[ª¡tYce��#]cdjhmOST�zkMZ�U|;TH]cd´e`ç¯TWOSr?MUTWdW]cMZuU�
VXK;]£�HKg]\uLaEhmTHaS[`MUV�OSTWiphmOSTLdWKNM`¾}ê;Ê Í�¼bÁÒÅ.TWMUr;TWMZu¢MZ^×dWabdW]cOn^gOShj]\^;h§OSTH[¨abdW]cOn^­o;ORVsr;TWOSr?MUTWdW]cMZuUw
µ ^Ø·l¸I¹°ºF��MUQSMUTHe®]\^NhmOSTH[�abdW]cOn^¶o;ORVÖr;TWOSr?MUTWdfeå]£u#TWMUr;THMZu¢MZ^�d¢MZ�Ø¡keÕd´V�Oå��On[�r�On^;MZ^�dWuUà`alu¢MUdªOSh

Q}]cMUVXuEaS^;�
aåu¢MZ�U|NTH]\d´e¶rtTWMZ�;]\�Uabd¢MSw JLKNM­rt|NTWr?Onu¢M­OShXdWKNM¦ÃZÄUËP¼ÛÍpèqÊïÄUáÞÃp]\u°d¢O®u¢r?MZ�U]chme®dWKNMgu¢MZ�U|;TH]cd´e
TWM87k|;]cTWMZ[�MZ^�dWu�OSh�ag_n]cQSMZ^®abrtrtY\]\�UabdW]cOn^ãw°Ý-aS�HK®Q}]cMUV���f2v�� h��Mh�� ��]\^ådWK;]£u(u¢MUdPu¢r?MZ�U]c©;MZu(apr�abTWdW]\�ÒÚ
|;Y\abTPTWMZu¢d¢TH]\��dW]\On^ÕOn^®dWKNM¨r�MUT8[�]cd¢d¢MZ�Õo;OqV OSh�]\^NhmOSTH[�abdW]\On^åh§TWOn[ dWKNM�r?MUTHu¢r?MZ��dW]cQSM`OSh�a vmr�OSd¢MZ^×dW]\aSY\Y\e
[�aSY\]£�U]cOn|;u8�=OS¡�u¢MUTWQSMUTZà�OS¡�u¢MUTWQ}]\^N_¬O}�U�U|NTWTWMZ^t��MZuªOShXMUQSMZ^�dWu`]\^���vÌ]ïwxMSwFdWKNM­Qk]\uH]c¡tYcM`MUQSMZ^×dWu8�ª[�aZe ^NOSd
TWMUQSMZaSY�aS^�e�]£^Nh§OST8[�abdW]cOn^�ab¡?On|Nd-VXK;]\�8K`MUQSMZ^�dWu�]\^ � vÌ]ÓwxMSw�dWKNM=��On^N©t�NMZ^×dW]\aSY;MUQSMZ^×dWu8�¯K;aZQSM=OST�K;aZQSM�^NOSd
O}�U�U|NTWTWMZ�Aw-z}MUdWu-OSh�Qk]\MUVXu��UaS^g¡?M=u¢r?MZ�U]c©tMZ�¨¡ke¨o;OqV�r?OnY\]\�U]cMZu-|;uW]\^N_EaS^p]\^×dW|;]cdW]cQSM=_STHabrtK;]£�UaSY�^;OSdWabdW]cOn^
vÌ��h w�zkMZ��dW]cOn^G4kwJ4n�8w���|;T�^;OSdW]cOn^pOShäo;OqV�r?OnY\]\�U]cMZu�]\u�¡taSu¢MZ�­On^pdWKNM(dWKNTHMUM=THMZY\abdW]cOn^;u,�6���8���ÜaS^;� ��ë�
VXK;]£�HK­aSY\YcORVIu-On^;MId¢OEM�ß}r;TWMZuWu�aSY\Y�u¢MZ^;uW]\¡tYcMLTWMZY£abdW]cOn^;uWK;]\rtu ¡?MUd´V�MUMZ^gu¢MZ�U|NT8]cd´e¨�;On[�aS]\^;u-VLTWdUwkQk]£uW]c¡t]\Y£]cd´e
aS^;�Ø��On^N©t�NMZ^×dW]\aSY\]cdfeSw²JLK;]£u(V�aSu°^NOSd°r?OnuWuW]c¡tY\M°VI]cdWK®dWKNM³d¢THaS�;]cdW]\On^;aSY¯abr;rtTWOnaS�HKØd¢O¦uWr�MZ�U]\h§e}]\^N_go;OqV
r?OnY\]\�U]cMZuZ�tVXK;]£�HK¦V�aSu�¡�aSu¢MZ�¦On^lOn^tYce¬d´V�OgTWMZY\abdW]\On^;uUw(JLKNMErt|NTHr�OnuWM#OSh¯dWKNM­ÃZÄWÏU¾}ÁÒÊmËÌÇ°Ñ�Á¢ÄH½bÊÌÏ8ÀSË´Ä­]\uId¢O
�NMU©t^;MPhmOSTH[�aSY\YcepVXKtabd=]cd=[`MZaS^;u=dWK;abd=dWKNMUTWME]\u=^NO³]\^;h§OSTH[¨abdW]cOn^¬o;OqV#�A]ïwxMSw?|;^;�NMUTIVXK;]\�8K²��On^;�;]\dW]cOn^;u
�NOkMZuIa­u¢e}u¢d¢MZ[ uWabdW]\u¢hmegdWKNM°TWMZu¢d¢TH]£��dW]cOn^;uXuWr�MZ�U]\©;MZ�¬¡ke¬a¨_n]\QSMZ^lQ}]cMUV#wIéëiSMUe²^NOqQSMZYcd´elOSh¯·²¸=¹ªºF�?]\^
��On[`rtabT8]\u¢On^åd¢Ogr;TH]\OST=hmTHaS[`MUV�OSTWi}u¨yx�l�U�����na;�ã�F�(�S�N�ã�l�U���S�N���Aabi}�S�}�ä�?�F�n�q�Ó�ä]\u=dWK;abdª]\^NhmOSTH[�abdW]cOn^
o;OqV�r;THOSr�MUTHdW]cMZu�abTWMåu¢r?MZ�U]c©;MZ�Ô]£^ÔaØ[�Ok�;|tY\abT�V�aZe�à¦MUQSMUTHe3u¢MZ�U|NTH]\d´e
r;TWMZ�t]\�Uabd¢Ml]\u³u¢r?MZ�U]c©;MZ�
¡keÔa
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��On^�_W|;^;��dW]cOn^¦OSh�a­^;On^NMZ[`r;dfelu¢MUd(OSh�Ù�zNç¯u�wªJXK;]\u=[`Ok�t|;Y\abT=TWMUr;TWMZu¢MZ^×dWabdW]cOn^åOSh�u¢MZ�U|NTH]cdfe¬r;TWMZ�t]\�Uabd¢MZu
r;TWOqQk]£�NMZu`aå¡taSuW]\uEhmOST�TWMZ�t|;�U]\^N_å��On[`rtYcM�ß'TWMZaSu¢On^t]\^N_Õab¡?On|Nd�]\^NhmOSTH[�abdW]cOn^ o;OqV�r;TWOSr?MUTWdW]\MZuEd¢OÕTWMZa�Ú
u¢On^;]£^N_¬ab¡?On|Nd 7×|t]cd¢M�uW]\[`r�YcM`Ù�zNç¯u�w µ ^ÕdWKNM¨h§OnY\Y\ORVX]\^;_p�8K;abr;d¢MUTHuZ��V�M�VX]\Y£Y�M�ß}d¢MZ^;uW]\QSMZYcelM�ß}rtYcOn]\d(dWK;]\u
r?OnuWuW]c¡�]\Y\]cdfe�]\^pOSTH�NMUTLd¢O³uW]\[`rtY£]ch§e`On|;TX]\^×QSMZu¢dW]c_nabdW]cOn^gOShj]\^;h§OSTH[¨abdW]cOn^­o;ORVsr;TWOSr?MUTWdW]cMZuUw
Ý-aS�HKg��On^;��TWMUd¢M#ÙLz}ç
KtaSu-¡?MUMZ^­�NMU©t^NMZ�³¡ke¨au7×|;]\d¢M=uW]£[`rtYcMX�UY\OnuW|NTWM���On^;�;]cdW]\On^�On^gu¢MUdWu�OShäd¢T8aS��MZuUà

abhmd¢MUTLÑNÄUÁÒËÌ¾}ÁZÆ�Êmê Pga¨r�OnuHuW]c¡tYcM=d¢THaS��Mgvm¡×eg[`O}�;]chme}]\^N_°Ok�U�U|NTHTWMZ^;��MZuLOShjMUQSMZ^×dWu=]\^ � ��]\dX[ª|tu¢dL¡?M(r?OnuWuW]¥Ú
¡tYcM�d¢O²Ï8¼bÁ8ÁWÄWÏRË�dWK;]\u�r?MUTWdW|NTH¡tabdW]cOn^åvm¡×epaS�;abr;dW]\^;_°O}�U�U|NTWTHMZ^;��MZu�OShFMUQSMZ^�dWuI]\^ � �-d¢O�aEr?OnuWuW]\¡tYcM=d¢THaS��MSw
z}]\^t��M#Ok�U�U|;TWTWMZ^;��MZu=OShjQ}]\uW]c¡tY\M(MUQSMZ^�dWu�vÌ]ïwxMSw�MUQSMZ^�dWu(]£^ �°�LabTWMEYcMUhmdI|;^t�HK;aS^N_SMZ�ã��a­Ù�zNç MZ^tuW|NTWMZuXdWK;abd
u¢Oå[�aS^×e¶d¢THaS��MZuEr?OnuWuW]\¡tYceå��On|;Y\� K;aZQSMg_SMZ^NMUT8abd¢MZ�
al_n]\QSMZ^ØOS¡�u¢MUTWQbabdW]cOn^ dWK;abd°]\d°]\u°]\[`r?OnuWuH]c¡tYcM`hmOST
aS^åaS�NQSMUTHuWabTHe²d¢Og�NMZ�;|;��ME��On^N©t�;MZ^�dW]\aSYÞ]\^;h§OSTH[¨abdW]cOn^¬hmTWOn[ K;]\uIOS¡tu¢MUTWQbabdW]cOn^;uZw#JLKNMª^taS[`MEOSh¯apÙ�zNç
]\^;�t]\�Uabd¢MZu dWKNMITWM87k|;]cTWMZ�`r?MUTWdW|;TW¡tabdW]cOn^AàF]chAaSY\YNO}�U�U|NTWTWMZ^t��MZu¯OShã��On^N©��NMZ^�dW]£aSY;MUQSMZ^×dWu�abTHMXT MZ[`OqQSMZ�­dWKNMZ^
aS^ 3 Ok�U�U|NT8u�]\^
dWKNMl^;aS[`M �I]\hIdWKNMlY\aSu¢d�O}�U�U|NTWTWMZ^t��M²]\u�� MZY\MUd¢MZ�ÔdWKNMZ^ a 5�O}�U�U|NTHu³]\^'dWKNM¦^;aS[`M �
aS^;�¦]chjaS^¦Ok�U�U|NTHTWMZ^;��MPOSh-a³��On^N©��NMZ^�dW]£aSYãMUQSMZ^×d�]£uI] ^;uWMUTWd¢MZ�²dWK;MZ^laS^ � O}�U�U|NTHu=]\^²dWKNM°^taS[`MSw µ hjdWKNM
]\^;uWMUTWdW]cOn^³OSh���On^N©t�;MZ^�dW]\aSY�MUQSMZ^×dWuL]\u�On^;Yce`THM87×|;]\TWMZ�³abd�r?OnuW]\dW]cOn^;u-VXKNMUTWM=dWKNMUe³abTHM � Ú´a �;[�]£uWuW]c¡tY\M�dWKNMZ^
dWKNM � ]£u�h§OnY£YcORV�MZ�g¡kepa­Â 	 vmTHMZuW|;YcdW]\^;_E]£^ � Â 	 �8w�ÙLz}ç¯u�dWKtabdLr?MUTWdW|NTW¡gd¢THaS��MZuI¡ke³TWMZ[�ORQ}]\^N_�OST=�NMZYcMUdÛÚ
]\^N_���On^;©t�NMZ^×dW]\aSYAMUQSMZ^×dWuXr;THMUQSMZ^�dLdWK;M#OS¡tu¢MUTWQSMUT=hmTWOn[��NMZ�;|t�U]\^N_`]\^NhmOSTH[�abdW]cOn^gab¡?On|Nd°¼ZÏHÏZ¾kÁÒÁWÄ�ê�ÏÒÄÒÃªOSh
��On^N©t�;MZ^�dW]\aSYLMUQSMZ^�dWuU�LaS^t�ÔÙLz}ç¯u`dWKtabd�r?MUTWdW|NTW¡
d¢THaS��MZu¨¡×e
]\^tu¢MUTWdW]\^N_Õ��On^N©��NMZ^�dW]£aSY�MUQSMZ^�dWu³r;TWMUQSMZ^×d
K;]\[ hmTWOn[ �;MZ�;|;�U]\^N_g]\^;h§OSTH[¨abdW]cOn^Õab¡?On|Nd�ê�¼bê�¼ZÏHÏZ¾kÁÒÁWÄ�ê�ÏÒÄÒÃ³OSh���On^N©��NMZ^�dW]£aSYÞMUQSMZ^�dWuUwp�IMZ^;��MS�F]£^åOn|NT
��OnY\YcMZ��dW]\On^¬OSh ÙLz}ç¯u���r;TWMUQSMZ^×dW]\^N_¨]£^Nh§OST8[�abdW]cOn^go;OqVsaS[`On|t^�dWuId¢O¨r;THMUQSMZ^�dW]\^;_¨�NMZ�;|;��dW]\On^;uLab¡?On|NdLO}�ÒÚ
�U|NTWTHMZ^;��MZu aS^;��^;On^NOk�U�U|;TWTWMZ^;��MZuÞOShA��On^N©t�;MZ^�dW]\aSY}MUQSMZ^×dWuUw¯JXK;]\uÞuW|N«¨��MZu d¢O#TWMUr;TWMZuWMZ^�d dWK;M�V-MZY\Y}i}^NOqVX^
]\^NhmOSTH[�abdW]\On^po;ORVÜrtTWOSr?MUTWdW]cMZu�hmTWOn[ dWKNM#Y\]\d¢MUTHabdW|NTWMS�;aSuXV-M#VI]\Y\Y��NMZ[`On^;u¢d¢T8abd¢MP]\^²��K;abrtd¢MUTL�Nw
JLK;M°^;aS[�M°OSh-a­ÙLz}ç�aSY£u¢Og]\^;�;]\�Uabd¢MZuIVXKNMUdWK;MUT=dWK;Mªr?MUTH[�]\d¢d¢MZ�l��OSTWTHMZ��dW]cOn^;u(abTWM`��On^;u¢d¢T8aS]\^NMZ�AàX]\h
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VQ[GDEV2I\[G=d^b?�A�SaDE=fk�DE[GI|[;ILAJ=J[;?BcU=G?NXEI�=GFQRESxSaILcUILAGA;Rw[G^Y=JDYIUTjVM[GILAGA�=GFaILAJI�[GIL��OM?N[GILk�ILS�=GA\l
<tSm=GFQ?BAfc;FQRwVQ=JI\[�qQ�"I.RESQRE�N^j�\I��"IL���4vjSQD��fSx?�Sa]�DE[�k	Rw=G?NDPSu�QD���VQ[GDEV2I\[G=G?BILA�]�[GDPk�=GFaI��B?N=JI\[;Rw=GOQ[GI�?BS

DE[;KaI\[�=JD�gPRE?�SYR@KaI\I\V2I\["OQSMKaI\[;AJ=GRESQKM?BSag�DE]�=GFaILAJIpVQ[GDEV2I\[G=G?NILALl�<tSyV{Rw[G=G?Bc\OQ�BRw[�qP�"I0��RES�=�=JD.c\�BRw[�?N]�^8]_DE[
ILREc;FeDE]r=GFaILAJI8VQ[GDEV2I\[G=G?BILAf�fFMRw=p[GILAG=J[;?BcU=G?NDPSQA0Rw[GI�?Bk�V2DPAJILKhDPSo=GFaI8V2I\[;k	?N=J=JILKh�QD���DE]�?BSa]_DE[;k	Rw=G?NDPS
��?�l�IElr�pFaI\[GI}SaDPSM?BS�=JI\[;]�I\[GILSMcUIx?BA	KaILk	RESMKaILK�Cj^iReVQ[GDEV2I\[G=�^Q�8RESQK+OQSQKaI\[��fFM?Bc;F�cUDPSMKQ?N=G?NDPSQA8=GFQILAJI
[GILAJ=J[�?BcU=G?NDPSQA�Rw[GI�AGRw=G?�AJzQILK@C�^@R0gP?NXEILS�AJ^WAJ=JILk*��?�l�IElw�fFQRw=�SaDPSM?BS�=JI\[;]�I\[GILSMcUI�k	ILRESQA�]�DE[�=GFM?BA9VQ[GDEV2I\[G=�^Q��l
�}DE[GI\D�XEI\[Lqj��I���RES�=r=JD�AGFQD����fFQ?�c;F�?BSa]_DE[;k	Rw=G?BDPS.�MD���VQ[GDEV2I\[G=G?BILA�Rw[GI�k�DE[GI�[GILAG=J[;?BcU=G?NXEI�=GFQRES�DE=GFQI\[;A
RESQKm�pFQRw=�?BA�gPRE?BSaILKxC�^mOQAG?�Sag@R	VMRw[G=G?Bc\OQ��Rw[�VQ[GDEV2I\[G=�^u?BSQAG=JILREKuDE]�Ry�NILAGA�[GILAJ=J[�?BcU=G?NXEI�DPSaIEl
�}DE[GI�AJV2ILc\?Nz{c\RE�B�N^Eqj�"I�AGFQD���FaD�� gEILSaI\[;RE��?N�\ILKmSaDPSQ?BS�=JI\[G]_I\[GILSQcUIy¡��hc�¢�£P¤�¥¦qQ]_DE[G��Rw[;KmcUDE[G[GILcU=GRwC{?B�§s

?N=d^+¡�¨P�f£E£�¥¦q�SaDPSQKQILKQOQc\?NCM?��B?N=�^}]�DE[@DPOa=JVMOa=GAb¡ª©�«�£E£w¥¦q�SaDPSQ?BSQ]�I\[GILSMcUI}¡ª¬@­ªn0®w¯E¥¦q9gEILSQI\[;RE�B?N�\ILK~SaDPSQ?BSQ]�I\[Js
ILSQcUIh¡��hc\°�®²±PRP¥¦q³AJI\VMRw[�RwCM?B�B?N=d^~¡��hc\°�®²±PRP¥¦q³RESQK`=GFaI�V2I\[G]_ILcU=�AJILc\Oa[�?N=�^oVQ[GDEV2I\[G=d^~¡ª´2°9®P¤�¥"c\RES`C2I8[GI\Vas
[GILAJILS�=JILK}?�Sxµ}¶0·.¸9lM¹"REc;F}DE]9=GFQILAJI�?BSa]_DE[;k	Rw=G?BDPSY�MD���VM[GDEV2I\[G=G?NILA�?BA�IUTWVQ[GILAGAGILKxOQAG?BSQg@=GFQI�OQSQ?N]_DE[;k
[GI\VQ[;ILAJILS�=GRw=G?BDPSuDE]�µ}¶0·.¸9qa?�l�IElWCj^yAJV2ILc\?N]_^j?�Sag.R8AJI\=�DE]³XW?NI\�fA�RESQKuR8AJILc\Oa[�?N=�^	VM[GILKQ?Bc\Rw=JIElrºa[;DPk»=GFQ?BA
[GI\VQ[;ILAJILS�=GRw=G?BDPS4qw�"I�?Bk	k	ILKQ?BRw=JIL�N^0DECQ=GRE?BSb¼�½W¾\¿J¾�SaDPSQ?BS�=JI\[G]_I\[GILSQcUI"?�A�KaILkyRESQKaILK�Cj^�RpgP?NXEILS@VQ[GDEV2I\[G=d^
�_IUTWVM�B?Bc\Rw=JILKYC�^�=GFQI0AJI\="DE]�XW?NI\�fA��rRESQKx¼�½jÀPÁ�SaDPSQ?�S�=JI\[G]_I\[GILSQcUI0k�ILRESQA"]�DE[�=GFQ?BA"VQ[GDEV2I\[G=d^x�_IUTjVM��?Bc\Rw=JILK
Cj^	=GFaI|AJILc\Oa[;?B=�^	VQ[;ILKQ?Bc\Rw=JI���l"�}DE[GI\D�XEI\[�qQ=GFaI|k�DWKQOQ�BRw[�KaI\zMSQ?N=G?BDPS	DE]³=GFQI�AGILc\Oa[;?N=d^	VQ[GILKQ?�c\Rw=JI0[;I\XEILRE�BA
?N]�RES}?BSQ]�DE[;kyRw=G?NDPSm�QD���VQ[GDEV2I\[G=d^uVQ[GI\XEILS�=GApKaILKMOQcU=G?NDPSQA�RwC2DPOa=fDjc\c\Oa[;[GILSQcUILA�DE]�cUDPSaz{KaILS�=G?�RE��I\XEILS�=GA
��OQAJI@DE]"RuÂ�ÃWÄ!?BSh=GFaI@zQ[;AJ=�KQ?Bk	ILSQAG?NDPS{��RESQKZ?N]r?N=0VQ[GI\XEILS�=GA|KaILKQOQcU=G?NDPSMApRwC2DPOa=�SaDPSaDWc\c\Oa[G[GILSMcUILApDE]
cUDPSazMKQILS�=G?BRE�³I\XEILS�=GA	��OMAJI.DE]rRbÂ�ÃWÄ(?BSx=GFQI@AJILcUDPSMKhKQ?�k�ILSQAG?NDPSÅ��l�Æp�N=GFQDPOagPFx=GFaILAGI.]�REcU=GA�Rw[GI.[�Rw=GFaI\[
DECjXj?NDPOMA\q4gP?NXEILS`=GFaI8[GI\VM[GILAJILS�=GRw=G?NDPS`DE]"RES`?�Sa]�DE[�k	Rw=G?NDPSo�QD��ÇVQ[GDEV2I\[G=�^h?BS`µ}¶0·.¸9q4=GFaI\^oDE]_=JILSeRw[GI
SaDE=�REA�DEC�XW?NDPOQA|]_[GDPk =GFaIyDE[;?NgP?BSQRE��KaI\z{SQ?N=G?NDPSoDE]�=GFQ?BA|VQ[;DEVÅI\[;=�^El	��FaI�k�DWKQOQ��Rw[0[;I\VQ[GILAJILS�=GRw=G?NDPSeDE]
?BSa]_DE[;k	Rw=G?BDPSy�QD��!VQ[GDEV2I\[G=G?NILA�?BSuµ}¶0·.¸oRE�BAGD8RE���ND��fA�OQA�=JD8[GILKQOMcUI0=GFQI�cUDPk	VMRw[;?BAJDPSbDE]9?BSa]_DE[;k	Rw=G?NDPS
�QD��ÈVQ[GDEV2I\[G=G?NILA.=JDZ=GFaImcUDPk�VMRw[;?BAGDPSÉDE]0AG?Bk�V{�NI\[.Â�ÃWÄ"A\lH��FQ?�A�[GILKMOQcU=G?NDPS~cUDPSQAG?BKaI\[�RwCM�N^eAG?Bk	VM�B?NzQILA
=GFaIpVQ[GDWcUILAGA�DE]�cUDPk	VMRw[;?BSag.cUDPk�VM�NIUTy?BSQ]�DE[;kyRw=G?NDPS��QD��ÊVQ[;DEVÅI\[;=G?NILA�=JD@ILREc;FbDE=GFaI\[Ll"¬�OQ["cUDPk�VMRw[�?BAJDPS
c\OQ�Bky?BSQRw=JILA�?BSmR�=GR²TWDPSaDPk.^mDE]�vWSaD��fSx?BSa]_DE[;k	Rw=G?BDPSu�QD�� VM[GDEV2I\[G=G?NILA\l
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t�s H:3 ¸�^?E=�B�/�;)H�/�8�H�/�[�J�?E=�P,F�=$\ YcP,F  "!�©�8E=$\]6,/D8�O^J�?�6RJ)J|;fP�B�/~;dH�/D8�H�/E[�F�=$G�6RJ�H�P�/DO I �d6,/�8 I # 6RF�=�S
P�/!�O�J�F�BDS
J�=$87O�B�S�?7J�?�6RJ�H�/�O�J�6,/DS
=$O>P,Y 
 �¤£ 6,/�8¦L&§ � 6RF�=gYcB�G��DG�G�=$8iYcP,F I � 6,/�8TH�/DO�J�6,/�S
=$O>P,Y 
 �$� 6,/�8ÁL&§ � 6RF�=Y�B�G��DG�G�=$8eYxP,F I # 3�u)P ;f=�A,=�F$9DH�J�HIO>/EP,J�/E=$S
=$O�O�6RF�w7J�?�6RJ I ��6,/D8 I # hU= / 
 " �
��� J�M>F�=$G�6RJ�H�P�/DO�3�O�?EP�P�O�H�/E[J�?E=QO�6,\e=eF�=$G�6RJ�H�P�/�YxP,F I ��6,/�8 I # ?�6,OZ6,8�A�6,/~J�6R[,=$O�9�/�6,\e=$G�w L&§ � P�/�G�wC/E=�=$8�OZJ�PyhU=eN�F�P A,=$/�P�/�S
=
DcF�6RJ�?E=�F�J�?�6,/@J¢;dH�S
=5H<hU=$S�6,B�O�=¾L&§ � �! D$¥d� I �1Hg6,/�8@L&§ � �! D$¥d� I # Hg6RF�=�H�8E=$/~J�H�S�6,G�H�Y I � Ï I # ?�P�G�8�O�3�^?�HIOf\]=$6,/�O�9�?�6 A�H�/�[eJ�?E=vP,N�J�H�P�/TP,Y+B�O�H�/�[i8DH»ºl=�F�=$/�J�B�/~;dH�/�8DH�/E[�F�=$G�6RJ�H�P�/�O�YcP,F I �^6,/�8 I # N�F�P A�H�8E=$OO�P�\e=xT�=
M�H�hDH�G�H�J¢weJ�?�6RJdS�6,/�9DhDBEJ^/E=�=$8y/�P,J�9�hU=ZB�O�=$8�3
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��� ���D����� �U�I�U�I�À�����(���4�����4����� � �«�X�j��� ÂÚ�D� ����� # � �V.¢YlJ�?E=�F�=d6RF�= I � � I # � ����� YcP,F�;d?�HIS�?
 �$£ �! D$¥)� I �1H:9�L&§ � �! D$¥d� I ��H:9 
 ���:�«ª ��! D$¥d� I # H:9D6,/�8'L&§ � �! D$¥d� I # Hf?EP�G�8TJ�?E=$/  "!�©&#°Dm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�JzJ�?E=�6,O�O�BD\eN�J�H�P�/�O�P,Y�J�?�=�J�?E=�P,F�=$\ hl=�O�6RJ�H�O���=$8�3�¼EF�P�\ P�BEF�B�/~;dH�/D8�H�/E[>J�?E=�P,F�=$\ YxP,Fz�^���>O
D��^?E=�P,F�=$\ 1�3GF�3�4?D04R9GF?H�H:9�;>=�P,hDJ�6,H�/�od��p �! D$r ��s
t�s H�6,/�8�od��©�¬ ª ��! D$r ��s
t�s H:3�¼EF�P�\ J�?E=�F�=�NDF�=$O�=$/~J�6RJ�H�P�/P,Y* "!	©&#gH�/ � �
��� D L<=��D/DH�J�H�P�/<­E3 ¨ 3��¯H:9X;>=ZP,hDJ�6,H�/  "!�©&#°Dm��� s
t�s H:3 ¸
��� ���D����� �U�I�U��� �����(���4�����4��� � � �«�X�j��� ÂÄ�D����� ��� �i� � .�Y�J�?E=�F�=e6RF�= I ��� I # � �R�Á� ;dH�J�?
 �$£��! D$¥)� I � H:9�L&§ � �! D$¥d� I � H:9 
 ��� �! D$¥d� I # H:9D6,/�8 L&§ � �! D$¥d� I # HfJ�?E=$/¾©�o� "!�©BDm��� s
t�s H�?�P�G�8�O�3 ¨
¶ � LnL £U· ��=�JeJ�?�=T6,O�O�B�\eN�J�H�P�/�O�P,Y)J�?E=TJ�?E=�P,F�=$\ hU=TO�6RJ�H�O���=$8�3 ¼EF�P�\ P�B�FiBD/�;dHI/�8�H�/E[}J�?E=�P,F�=$\ YcP,F�^����OÎD��^?�=�P,F�=$\ 1�3GF�3GF/D ¨ 9�­«H�H:9X;f=gP,h�J�6,H�/ 
 �! D$r ��s
t�s H�6,/D8<© �! D$r ��s
t�s H:3i¼EF�P�\ J�?E=gF�=�NDF�=$O�=$/~J�6RJ�H�P�/J�?E=�P,F�=$\ YxP,F�©�o� "!�©�D��^?E=�P,F�=$\�­E3 ¨ 3_1?H:9D;f=ZP,h�J�6,HI/ ©�o% "!	©BDm��� s
t�s H:3 ¸
��� ���D����� �U�I�U�&%\�����(���4�����4��� � � ���D����� ÂÄ�X����� ����� #)� � .¢Y�J�?E=�F�=�6RF�= I ��� I # �f� � � ;dH�J�?
 �$£��! D$¥)� I � H:9�L&§ � �! D$¥d� I � H:9 
 ���:�«ª ��! D$¥d� I # H:9D6,/�8'L&§ � �! D$¥d� I # H>J�?E=$/ ©�o% "!	© # Dm��� s
t�s H�?EP�G�8DO�3 ¨
¶ � LnL £U· ��=�JzJ�?E=�6,O�O�BD\eN�J�H�P�/�O�P,Y�J�?�=�J�?E=�P,F�=$\ hl=�O�6RJ�H�O���=$8�3�¼EF�P�\ P�BEF�B�/~;dH�/D8�H�/E[>J�?E=�P,F�=$\ YxP,Fz�^���>O
D��^?E=�P,F�=$\ 1�3GF�3GF/D"F�9�­«H�H:9�;>=eP,hDJ�6,H�/ 
 �! D$r ��s
t�s H<6,/�8 ©�¬ ª ��! D$r ��s
t�s H:3K¼EF�P�\ J�?�=eF�=�N�F�=$O�=$/~J�6RJ�H�P�/@P,Y
©�o% "!	©�#<H�/ � ����� D L)=��X/�H�J�H�P�/Ô­E3 ¨ 3 �?H:9l;>=�P,h�J�6,H�/ ©�o% "!�©$#¯Dm��� s
t�s H:3 ¸
¹)P,J�=QJ�?�6RJ�J�?E=Q8�H»ºU=�F�=$/�S
=ehU=�J¢;>=�=$/  "!	© D�S
Y�3z�^?�=�P,F�=$\ ­E3 ¨ 3GF}YxP,F�J�?E=]F�=�N�F�=$O�=$/�J�6RJ�H�P�/ H�/ � �
��� H6,/�8  "!�©&#ÌD�S
Y¢3 L<=��D/�H�J�H�P�/ ­E3 ¨ 3���YcP,FvJ�?E=iF�=�N�F�=$O�=$/�J�6RJ�H�P�/@H�/�� �
��� H)G�=$6,8�O<J�Py6T8�H»ºU=�F�=$/�S
=iH�/LJ�?E=S
P,F�F�=$O�NlP�/D8�H�/E[iB�/~;dH�/�8�HI/E[�S
P�/�8�H�J�H�P�/�O�3�¿ ?�H�G�= 
 ��� �! D$¥d� I # HfHIO�6,/yB�/~;dH�/�8�HI/E[�S
P�/�8�H�J�H�P�/7YxP,F) "!�©:9
 "!�©&#�?�6,O�J�?E=dB�/~;dH�/�8DH�/E[)S
P�/D8�H�J�H�P�/ 
 ���:� ª ��! D$¥d� I # H+HI/�O�J�=$6,8ED�S
Y�3~�^?�=�P,F�=$\]O�1�3_1�3�4<6,/�8Q1�3_1�3 ¨ H:3f�^?�H�O\e=$6,/�O$9�B�/~;dH�/D8�H�/E[  "!	© # 9�H23n=,3�J�?�=�G�=$O�OZF�=$O�J�F�H�S
J�H�A,=QH�/EYcP,F�\]6RJ�H�P�/NT�P ; N�F�P,NU=�F�J|w,9�G�=$6,8�O�J�P};f=$6R�,=�FB�/~;dH�/�8DH�/E[�S
P�/�8DH�J�H�P�/�O>J�?�6,/kB�/~;dH�/�8DH�/E[  "!�©:3�.�/kS
P�/~J�F�6,O�J�J�PeJ�?�HIO�9~J�?�=gBD/�;dHI/�8�H�/E[�S
P�/�8�H�J�H�P�/DO�YcP,F
 "!�©�6,/�8¦©�o% "!	©xD�S
Y¢3��^?E=�P,F�=$\ ­E3 ¨ 3_1�YcP,F)J�?E=�F�=�N�F�=$O�=$/�J�6RJ�H�P�/£H�/�� �
��� Hd6RF�=iH�8E=$/~J�H�S�6,G½D�S
Y�3U�^?E=B�P,F�=$\]OT1�3_1�3�4C6,/�8 1�3_1�3GF?H:3 �d?E=}F�=$6,O�P�/¦;d?~w�hUP,J�?VHI/EYxP,F:\]6RJ�H�P�/ T�Pj; N�F�P,NU=�F�J�H�=$O]?D6$A,=CJ�?E=CO�6,\e=B�/~;dH�/�8DH�/E[)S
P�/D8�H�J�H�P�/�O�6,G�hl=$H�Ji©�o% "!�©+H�O�G�=$O�O�F�=$O�J�F�HIS
J�H�A,=^J�?�6,/  "!�©+H�O+J�?D6RJ�H�J�H�O�8DH�{QS�B�G�J�J�P�S�6RNDJ�BEF�=J�?E=Z/EP�/DS�6,B�O�6,G�S
P,F�F�=$S
J�H�P�/�O^NU=�F�\QH�J�J�=$87h~wE©�o% "!	©>h�wTG�P�S�6,G�A,=�F�H��DS�6RJ�H�P�/kS
P�/D8�H�J�H�P�/�O$3��^?E=vB�/~;dH�/�8!�H�/E[gS
P�/�8�H�J�H�P�/�O�YxP,F* "!�©&#>6,/�8K©�o� "!�©$#�D�S
Y¢3,L<=��D/�H�J�H�P�/�­E3 ¨ 3 �<YxP,F+J�?E=�F�=�N�F�=$O�=$/�J�6RJ�H�P�/�HI/ � �
��� H�6RF�=H�8E=$/~J�H�S�6,G�YcP,F�J�?E=�O�6,\e=�F�=$6,O�P�/�O3D�S
Y�3��^?E=�P,F�=$\]O�1�3_1�3 ¨ 6,/�8]1�3_1�3�­«H:3�u)P ;f=�A,=�F$9�J�?E=�8�H»ºU=�F�=$/�S
=�hU=�J|;f=�=$/
©�o% "!	©Z6,/�8 ©�o� "!�©&#QH�OZF�=UT�=$S
J�=$8¡h~w 6£8�H»ºU=�F�=$/�S
=7H�/�J�?E=TS
P,F�F�=$O�NlP�/D8�H�/E[yB�/~;dH�/D8�H�/E[kS
P�/�8�H�J�H�P�/�O
D�S
Y�3D�^?E=�P,F�=$\QOd1�3_1�3GF]6,/�8£1�3_1�3�­«H:3.0/ ���U6R�E` ´�� 9 ��6R��H�/~J�?�H�/�P�O<6,GIO�PkN�F�=$O�=$/~J�O�6,/ B�/�;)H�/�8�H�/�[QJ�?E=�P,F�=$\ YxP,F' "!�©:3Q�^?�=i8DH»ºl=�F�=$/�S
=eJ�PP�BEF�B�/~;dH�/�8DH�/E[vJ�?E=�P,F�=$\bHIO�J�?�6RJ�J�?E=vB�/~;dH�/D8�H�/E[ZS
P�/�8DH�J�H�P�/�F�=$�~BDH�F�=$8�h~w ��6R��H�/~J�?�H�/�P�O �¥O�J�?�=�P,F�=$\bH�O6][�G�P,hD6,G�S
P�/�8�H�J�H�P�/kJ�?�6RJ<H�O�=
M�N�F�=$O�O�=$8£H�/kJ�=�F�\QO^P,Y�S
P�\eNDG�=�J�=ZJ�F�6,S
=$O D�\eP,F�=�O�NU=$S�H��DS�6,G�G�w,9�J�?E=�O�=�JdP,Y6,G�GlJ�F�6,S
=$O�=$/�6RhXG�=$8TH�/�6�[�H�A,=$/kO�J�6RJ�=5HfF�6RJ�?E=�F�J�?�6,/ThU=$H�/E[�=
M�NDF�=$O�O�=$8TH�/�J�=�F�\]O�P,Y�O�H�/E[�G�=)J�F�6,/�O�H�J�H�P�/�O�3u)=$/�S
=,9DP�BEF<B�/~;dH�/�8�HI/E[�S
P�/�8DH�J�H�P�/�O^6RF�=Z=$6,O�H�=�F)J�P�?�6,/�8DG�=Z8�BEF�HI/E[�A,=�F:H��DS�6RJ�H�P�/�3tV}P,F�=�P A,=�F$9lJ�?E=�O�=�J�OP,Y+J�F�6,S
=$O^J�?D6RJ^P�S�S�B�F)H�/k?�HIO�B�/�;)H�/�8�H�/�[�S
P�/�8�H�J�H�P�/kS�6,/yhU=vF�=�[�6RF�8�=$8y6,O^J�?E=v=$��B�H�AR6,G�=$/�S
=ZS�GI6,O�O�=$O^P,Y6,/e=$��B�H�AR6,G�=$/�S
=�F�=$GI6RJ�H�P�/e;d?�HIG�=�;>=^NU=�F�\QH�J+J�?E=^B�O�=^P,YU6RF�hDH�J�F�6RF�w�F�=$G�6RJ�H�P�/�O�6,O>B�/~;dH�/�8�HI/E[dF�=$GI6RJ�H�P�/�O�3 ���� �F�-, � � �,� 4 ��� ��� ��� � �J� 4�� � 

���	�
�<O�H�/E[ �d?E=�P,F�=$\"1�3GF�3�4R9<B�/~;dH�/�8�HI/E[£F�=$O�B�G�J�O]S�6,/VhU=}8E=�F�H�A,=$8 YcP,F�hUP,J�? AR6RF�H�6,/~J�O]P,Y�
�P�?�/�O�P�/V6,/�8�^?�6 w,=�F��¥O^YcP,F�;�6RF�8yS
P,F�F�=$S
J�6RhDH�G�H�J¢w1��
�� � � � 3
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��� � ��%(>i��%	�«��%���
�*��U#5�1�19K0324#5�768%,2"#5��9:�! "�$#&%E;�=¤#¯>R���1#BAC���) "�$�10 �D���
��� ���D����� �U�I�U�I�À�����(���4�����4��� � � �«�X�j��� ÂÚ�D�����¦� � ��=�J�� Ï �����D3@.�Y^J�?E=�F�=k6RF�=TF�=$GI6RJ�H�P�/�O
I ��� I # � I ¤ � I � � �_� � YxP,F7;d?�H�S:? 
 �$£ �! D$¥d� I ��H:9¢L&§ � �! D$¥d� I �1H:9 
 ��� �! D$¥)� I # H:9¢L&§ � �! D$¥d� I # H:9
£����¤£ ®�! D$¥d� I ¤ H:9�L&§ � �! D$¥d� I ¤ H:9 £����$� ®�! D$¥d� I � H:9D6,/D8 L&§ � �! D$¥)� I � H�?EP�G�8TJ�?E=$/ ±7³ Dm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�JeJ�?�=T6,O�O�B�\eN�J�H�P�/�O�P,Y)J�?E=TJ�?E=�P,F�=$\ hU=TO�6RJ�H�O���=$8�3 ¼EF�P�\ P�B�FiBD/�;dHI/�8�H�/E[}J�?E=�P,F�=$\ YcP,F�^����OÁD��^?E=�P,F�=$\ 1�3GF�3�4?D04R9 ¨ 9�­E9_1?H�H:9�;>=LP,h�J�6,H�/ od��p �! D$r ��s
t�s H:9<od��© �! D$r ��s
t�s H:9 ±7³ p ®�! D$r ��s
t�s H:96,/�8 ±7³ © ®�! D$r � s
t�s H:3 ¼�F�P�\ J�?�=�F�=�NDF�=$O�=$/~J�6RJ�H�P�/ J�?�=�P,F�=$\ YxP,F ±7³ D��^?E=�P,F�=$\ ­E3 ¨ 3�4,4)H:9�;f=QP,hDJ�6,H�/
±7³ Dm��� s
t�s H:3 ¸
��� ���D����� �U�I�U��� �����(���4�����4���f� � ���D����� ÂÚ�D���	� #)� � �z=�J�� Ï � ��� 3k.�Y�J�?E=�F�=76RF�=QF�=$GI6RJ�H�P�/�O
I ��� I # � I ¤ � I � � � �'� YcP,Fe;d?�H�S:? 
 �$£ �! D$¥d� I ��H:9�L°§ � �! D$¥d� I �1H:9 
 �$����ª ��! D$¥d� I # H:9�L&§ � �! D$¥d� I # H:9
£����¤£¯®�! D$¥d� I ¤ H:9�L&§ � �! D$¥d� I ¤ H:9 £����$��� ª � µ ®�! D$¥d� I � H:9D6,/�8NL&§ � �! D$¥d� I � H�?EP�GI8TJ�?E=$/ ±7³ #°Dm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�JeJ�?�=T6,O�O�B�\eN�J�H�P�/�O�P,Y)J�?E=TJ�?E=�P,F�=$\ hU=TO�6RJ�H�O���=$8�3 ¼EF�P�\ P�B�FiBD/�;dHI/�8�H�/E[}J�?E=�P,F�=$\ YcP,F�^����O D��^?�=�P,F�=$\ 1�3GF�3�4?D04R9GF�9�­E9 ´ H�H:9�;f=�P,hDJ�6,H�/ od��p �! D$r ��s
t�s H:9�od��©�¬ ª ��! D$r ��s
t�s H:9 ±7³ p ®�! D$r ��s
t�s H:96,/�8 ±7³ ©�¬ ª � µ ®�! D$r ��s
t�s H:3�¼EF�P�\"J�?E=yF�=�N�F�=$O�=$/�J�6RJ�H�P�/ P,Y ±7³ # H�/ � ���%� D L<=��D/�H�J�H�P�/R­E3 ¨ 3�4nF?H:9^;f=P,h�J�6,H�/ ±7³ #°Dm��� s
t�s H:3 ¸
¹)P,J�=yJ�?�6RJ]J�?E=y8DH»ºl=�F�=$/�S
=khU=�J|;f=�=$/ ±7³ 6,/D8KP�BEFQ/EPjA,=$G�N�F�P,NU=�F�J¢w ±3³ #7G�=$6,8�OiJ�P 6 8�H»ºU=�F�=$/�S
=kH�/J�?E=�S
P,F�F�=$O�NUP�/�8�HI/E[]B�/~;dH�/�8�HI/E[�S
P�/D8�H�J�H�P�/�O$3½¿ ?�H�G�= 
 �$� �! D$¥d� I # H�6,/D8 £����$�?®�! D$¥d� I � H�6RF�=�B�/~;dH�/�8!�H�/E[yS
P�/D8�H�J�H�P�/�OZYxP,F ±7³ 9 ±7³ # ?�6,OZJ�?E=7G�=$O�OvF�=$O�J�F�H�S
J�H�A,=�B�/�;)H�/�8�H�/�[7S
P�/�8DH�J�H�P�/�O 
 �$��� ª ��! D$¥d� I # HZ6,/�8
£����$����ª � µ ®�! D$¥d� I � H�HI/�O�J�=$6,8�3a</yB�/~;dH�/�8DH�/E[ZJ�?E=�P,F�=$\bYxP,F ±7³ ?�6 A,=�6,G�O�PihU=�=$/TN�F�P,NUP�O�=$8Th�wÔV£H�G�G�=$/ ��V£H�GI`&­ � 3��d?E=v8�H»ºU=�F�=$/�S
=J�P}P�B�F�B�/~;dH�/D8�H�/E[7J�?E=�P,F�=$\ H�OZJ�?D6RJ�J�?E=7B�/�;)H�/�8�H�/�[7F�=$G�6RJ�H�P�/ HIOZO�NU=$S�H���=$8@h�w�6y[�G�P,hD6,G�S
P�/�8DH�J�H�P�/J�?�6RJvH�O<YcP,F�\�BDG�6RJ�=$8@H�/£J�=�F�\]OgP,Y>S
P�\]NDG�=�J�=iJ�F�6,S
=$O�3aVyP,F�=�PjA,=�F$9�V£H�G�G�=$/ �¥O)BD/�;dHI/�8�H�/E[eF�=$G�6RJ�H�P�/CH�Og6,/=$��B�H�AR6,G�=$/�S
=vF�=$G�6RJ�H�P�/T;d?�H�G�=g;f=ZNU=�F�\]H�J�6RF�hDH�J�F�6RF�w�BD/�;dHI/�8�H�/E[�F�=$G�6RJ�H�P�/DO�3��� �F�-, �:����� �"��
�� � � � 
 �`�	� �b� � ��
 ����
F� .��6,O�=$8TP�/T�^?E=�P,F�=$\b1�3GF�3�4R9DBD/�;dHI/�8�H�/E[vF�=$O�B�G�J�OfS�6,/ThU=<8E=�F:H�A,=$8QYcP,F�hUP,J�?�AR6RF�H�6,/~J�OfP,Y �gB�J�J�\]6,/k6,/�8
¹<6,8E=$G �¥O^/EP�/D8E=$8�B�S�H�hXH�G�H�J¢weYxP,F^P�B�J�NDBEJ�O � ��¹ � � � 3
��� ���D����� �U�I�U���������(���4�����4���N� � �«�X�j����ÂÚ�D� ��
���� ��.�Y���� s
t�s H�O�HI/ENDBEJfJ�P,J�6,G�6,/�8kJ�?�=�F�=Z6RF�=
I ��� I # � � �K� YcP,F�;)?�H�S�? 
 �¤£�� D$¥)� I �1H:9 L°§ � � D$¥)� I ��H:9 
 ���:�«ª����� D$¥d� I # H:9�6,/�8¾L°§ � � D$¥d� I # H�?EP�G�8]J�?E=$/
!<p (tDm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�JzJ�?E=�6,O�O�BD\eN�J�H�P�/�O�P,Y�J�?�=�J�?E=�P,F�=$\ hl=�O�6RJ�H�O���=$8�3�¼EF�P�\ P�BEF�B�/~;dH�/D8�H�/E[>J�?E=�P,F�=$\ YxP,Fz�^���>O
D��^?E=�P,F�=$\ 1�3GF�3�4?D04R9GF?H�H:9E;>=�P,hDJ�6,H�/�od��p � D$r ��s
t�s H�6,/D8Qo^�!©�¬ ª����� D$r ��s
t�s H:3i¼�F�P�\ J�?E=�F�=�NDF�=$O�=$/~J�6RJ�H�P�/J�?E=�P,F�=$\ YxP,F !)p)(�D��^?E=�P,F�=$\ ­E3 ¨ 3�4 ´ H:9X;f=ZP,h�J�6,HI/ !)p)(tDm��� s
t�s H:3 ¸
��� ���D����� �U�I�U� � �����(���4�����4��� � � ���D����� ÂÄ�X� ��
�� # � � .�Y)J�?E=�F�=y6RF�= I � � I # � ��� � YcP,F;d?�HIS�? 
 �$£ � D$¥d� I ��H:9�L&§ � � D$¥d� I �1H:9 
 �$��� ª����� D$¥d� I # H:9D6,/�8NL&§ � � D$¥d� I # Hf?�P�G�8TJ�?E=$/�!<p)(*#¯Dm��� s
t�s H:3�¨
¶ � LnL £U· ��=�JzJ�?E=�6,O�O�BD\eN�J�H�P�/�O�P,Y�J�?�=�J�?E=�P,F�=$\ hl=�O�6RJ�H�O���=$8�3�¼EF�P�\ P�BEF�B�/~;dH�/D8�H�/E[>J�?E=�P,F�=$\ YxP,Fz�^���>O
D��^?E=�P,F�=$\ 1�3GF�3�4?D04R9GF?H�H:9E;>=�P,hDJ�6,H�/�od��p � D$r ��s
t�s H�6,/D8Qo^�!©�¬ ª����� D$r ��s
t�s H:3i¼�F�P�\ J�?E=�F�=�NDF�=$O�=$/~J�6RJ�H�P�/P,Y !)p)( # H�/ � �
��� D L<=��D/�H�J�H�P�/<­E3 ¨ 3�4��?H:9X;f=ZP,h�J�6,HI/'!)p)( # Dm��� s
t�s H:3 ¸
¹<6RJ�BEF�6,G�G�w,9�J�?E=�F�=>H�O�/EPd8DH»ºl=�F�=$/�S
=�hU=�J|;f=�=$/�J�?�=�B�/~;dH�/�8�HI/E[fS
P�/D8�H�J�H�P�/�OUYcP,F !<p)(k6,/�8%!<p)( # 3� d=$S�6,G�GJ�?�6RJf;>=<H�/~J�F�P�8DB�S
=$8 !<p)(*#^6,Of6�[,=$/E=�F:6,G�H��$6RJ�H�P�/QP,Y !)p)(@J�?D6RJ>H�O>6,G�O�P�6RNDNDG�H�S�6RhDG�=�YxP,F�O�w�O�J�=$\]O>J�?�6RJ
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6RF�=]/EP,J�H�/ENDBEJ<J�P,J�6,G�F�6RJ�?�=�FZJ�?�6,/�6,OZ6TNDF�P,NU=�F�J|wLJ�?�6RJZH�\eNUP�O�=$Og=$/~J�H�F�=$G�w£8�H»ºU=�F�=$/~JgF�=$O�J�F�H�S
J�H�P�/�OgP�/J�?E=ZNU=�F�\QH�J�J�=$8ÔT�P ; P,Y�H�/�YxP,F�\Q6RJ�H�P�/�3��PyJ�?E=]hU=$O�J�P,YfP�B�FZ��/�P ;dG�=$8�[,=,9�/EPyBD/�;dHI/�8�H�/E[7F�=$O�BDG�JvYxP,F !)p)( ?�6,8@hU=�=$/@NXBEhDG�H�O�?E=$8}hU=�YcP,F�=P�BEF<;>P,F��X3v�^?�HIOd\e=$6,/�O$9lB�O�H�/E[QP�B�F<B�/~;dH�/D8�H�/E[eJ�?E=�P,F�=$\]O<YxP,Fv�^����O
9�H�J<?�6,O<hU=�=$/£��B�H�J�=�O�H�\eNDG�=ZJ�P8E=�F�H�A,=]6kO�NU=$S�H�6,G�H���=$8@B�/~;dH�/D8�H�/E[�J�?E=�P,F�=$\ YcP,F�6,/ HI/EYxP,F:\]6RJ�H�P�/¾T�P ; N�F�P,NU=�F�J|wLYcP,FZ;d?�H�S:?@/EPyO�B�S:?F�=$O�BDG�J�=
M�H�O�J�=$8khU=�YxP,F�=,3
��� ���D����� �U�I�U� � ���¢�l� � �c��� �!���«ÅnÅf��Â����(���4�����4����ÂÄ�X����
��Ê� � .�Y���� s
t�s HIOyH�/ENDB�JkJ�P,J�6,G6,/�8 !<p)( Dm��� s
t�s H<?EP�G�8�O<J�?E=$/@J�?�=�F�=]6RF�=eJ|;fPyF�=$GI6RJ�H�P�/�O I ��� I # ��� �N� YcP,Fv;d?�H�S:? 
 �¤£ � D$¥d� I ��H:9
L&§ � � D$¥d� I � H:9 
 �$���«ª����� D$¥d� I # H:9D6,/D8 L&§ � � D$¥d� I # H�?EP�GI8�3 ¨
¶ � LnL £U· ��=�JCJ�?E=�6,O�O�B�\eN�J�H�P�/DO}P,Y�J�?E=KJ�?E=�P,F�=$\ hU=�O�6RJ�H�O���=$8�3²¼EF�P�\ J�?E=KF�=�N�F�=$O�=$/�J�6RJ�H�P�/ J�?E=�P°�F�=$\ YcP,F !<p)( D��^?�=�P,F�=$\ ­E3 ¨ 3�4 ´ H:9^;f=kP,h�J�6,H�/Vod��p � D$r � s
t�s H�6,/�8Vod��©�¬ ª����� D$r � s
t�s H:3R¼EF�P�\'P�BEFS
P�\eNDG�=�J�=$/E=$O�OiJ�?E=�P,F�=$\'YxP,F]B�/~;dH�/D8�H�/E[}�^���>O<D��^?E=�P,F�=$\'1�3�­E3_`/D04R9GF?H�H:9^;f=kP,h�J�6,H�/¡J�?�6RJeJ�?�=�F�=y6RF�=
I ��� I # � � � � ;dH�J�? 
 �¤£�� D$¥d� I �1H:9�L&§ � � D$¥d� I �1H:9 
 ���:��ª����� D$¥d� I # H:9D6,/�8'L&§ � � D$¥)� I # H:3 ¸
��� ���D����� �U�I�U�2�J� � �¢�X�����c�«� �!�z��ÅnÅ ��Â����(���4�����4���ÀÂÚ�D� ��
�� #5� � .¢Y%!<p)(tDm��� s
t�s H]?�P�G�8�OJ�?E=$/ J�?E=�F�=Q6RF�=�F�=$G�6RJ�H�P�/DO I ��� I # �À�Ë� � YcP,F�;)?�H�S�? 
 �¤£�� D$¥d� I �1H:9 L&§ � � D$¥d� I ��H:9 
 ���:�«ª����� D$¥d� I # H:96,/�8 L°§ � � D$¥)� I # H�?EP�G�8�3 ¨
¶ � LnL £U· ��=�J�J�?E=Q6,O�O�B�\eN�J�H�P�/DOgP,Y�J�?E=]J�?E=�P,F�=$\ hU=]O�6RJ�H�O��D=$8�3�¼EF�P�\ J�?E=QF�=�N�F�=$O�=$/~J�6RJ�H�P�/WP,Y !)p)( #H�/ � ����� D L<=��D/DH�J�H�P�/�­E3 ¨ 3�4��?H:9];f=�P,h�J�6,H�/ od��p � D$r � s
t�s HL6,/�8 od��©�¬ ª����� D$r � s
t�s H:3 ¼EF�P�\ P�BEFS
P�\eNDG�=�J�=$/E=$O�OiJ�?E=�P,F�=$\'YxP,F]B�/~;dH�/D8�H�/E[}�^���>O<D��^?E=�P,F�=$\'1�3�­E3_`/D04R9GF?H�H:9^;f=kP,h�J�6,H�/¡J�?�6RJeJ�?�=�F�=y6RF�=
I � � I # � � � � ;dH�J�? 
 �¤£�� D$¥d� I � H:9�L&§ � � D$¥d� I � H:9 
 ���:��ª����� D$¥d� I # H:9D6,/�8'L&§ � � D$¥)� I # H:3 ¸

��� �F��� �:�����
� � ��� �"��� ���6,O�=$8�P�/��d?E=�P,F�=$\ 1�3GF�3GF�9�;>=�8E=�F�H�A,=>6,/�B�/�;)H�/�8�H�/�[fF�=$O�B�G�J�YcP,F�� �¥u<6,G�G�P,F�6,/ �¥O�/EP�/�H�/�Yx=�F�=$/DS
= �¥� �¥ug`R5 � 3
��� ���D����� �U�I�U�2�X���~���(���4�â���4�â� � � �«�X�j��� ÂÄ�X� ���Á� � .�Y�J�?E=�F�=iH�Od6�F�=$G�6RJ�H�P�/ I � � �R�Á� YcP,F;d?�HIS�? 
 �$£ � D$¥d� I � H�6,/�8'L&§ � � D$¥d� I � H�?EP�G�8TJ�?�=$/'! ± Dm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�J�J�?E=£6,O�O�B�\eN�J�H�P�/ P,YvJ�?E=£J�?E=�P,F�=$\"hl=LO�6RJ�H�O��D=$8�3�¼EF�P�\ P�BEF�BD/�;dHI/�8�H�/E[CJ�?E=�P,F�=$\ YcP,F�^����OÔD��^?E=�P,F�=$\ 1�3GF�3GF/D¤­«H�H:9f;f=�P,h�J�6,HI/ 
 � D$r ��s
t�s H:3Á¼EF�P�\ J�?E=7F�=�N�F�=$O�=$/�J�6RJ�H�P�/¡J�?E=�P,F�=$\ YcP,F�! ±
D��^?E=�P,F�=$\�­E3 ¨ 3 ¨ 5�H:9U;>=ZP,hDJ�6,H�/ ! ± Dm��� s
t�s H:3 ¸a</EP,J�?E=�FZB�/~;dH�/�8DH�/E[eJ�?E=�P,F�=$\ YcP,F ! ± H�Og8�BE=�J�P �U6R��H�/�J�?DH�/EP�O ���U6R��` ´ � 3�u)HIO)J�?�=�P,F�=$\ F�=$��B�H�F�=$O<6,/B�/~;dH�/�8DH�/E[^S
P�/�8�H�J�H�P�/�J�?D6RJ+HIO�[�G�P,hD6,G�H�/�J�?�=�O�=$/�O�=fJ�?�6RJ�H�J+H�/�A,P�G�A,=$O�O�=�J�O+P,YDJ�F�6,S
=$O7D�\eP,F�=^O�NU=$S�H��DS�6,G�G�w,9J�?E=]O�=�JvP,Yf6,G�G�J�F�6,S
=$OZJ�?D6RJZ6RF�=i=$/�6RhDG�=$8@H�/C6T[�H�A,=$/@O�J�6RJ�=5H:3�.0/~J�=�F�=$O�J�H�/E[�G�w,9 �U6R��H�/�J�?DH�/EP�O �¥O<B�/~;dH�/�8!�H�/E[kS
P�/�8DH�J�H�P�/CYcP,F%! ± H�Ov\�B�S:?�\eP,F�=QO�H�\]H�G�6RF<J�PyP�BEF�8E=��D/�H�J�H�P�/£P,Y^od��p J�?�6,/@J�PyP�B�FZB�/�;)H�/�8�H�/�[S
P�/�8�H�J�H�P�/�O 
 �$£ P,FaL&§ � 3 � �^?E=ZNDF�P,[,F�=$O�O)\]6,8E=Zh�wkP�BEF)BD/�;dHI/�8�H�/E[�J�?E=�P,F�=$\ H�O�J�?D6RJ<H�JdF�=$�~BDH�F�=$O�P�/�G�wB�/~;dH�/�8DH�/E[TS
P�/�8�H�J�H�P�/DOvJ�?�6RJ�6RF�=�G�P�S�6,G�H�/�J�?E=�O�=$/DO�=]J�?�6RJ�J�?E=�w�6RF�=Q=
M�N�F�=$O�O�=$8 H�/�J�=�F�\]O�P,Y�O�H�/E[�G�=J�F�6,/�O�H�J�H�P�/�O�F�6RJ�?E=�FQJ�?�6,/ H�/KJ�=�F�\QOeP,Y<S
P�\]NDG�=�J�=yJ�F�6,S
=$O$3 ud=$/�S
=,9�P�BEF]BD/�;dHI/�8�H�/E[LS
P�/�8�H�J�H�P�/�Oe6RF�==$6,O�H�=�FdJ�PQ?�6,/�8�G�=g8DBEF�H�/E[�A,=�F�H��XS�6RJ�H�P�/�3
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¿@=@8E=�F�H�A,=L6,/ B�/�;)H�/�8�H�/�[LF�=$O�B�G�J�YxP,F�V£SU��=$6,/ �¥OT[,=$/E=�F:6,G�H���=$8 /EP�/�H�/EYc=�F�=$/�S
= ��V}SU��`&­�6 � hD6,O�=$8VP�/�^?E=�P,F�=$\ 1�3GF�3GF�3
��� ���D����� �U�I�U�2���À�~���(���4�â���4�â� � � �«�X�j��� ÂÄ�D�������¦� � .¢Y�J�?E=�F�=)H�Of6ZF�=$GI6RJ�H�P�/ I � �Ë�¾�:� YcP,F;d?�HIS�? 
 �$£ �! D$¥)� I �1Hf6,/�8 L&§ � �! D$¥d� I �1H�?�P�G�8TJ�?E=$/  "! ± Dm��� s
t�s H:3 ¨
¶ � LnL £U· ��=�J�J�?E=£6,O�O�B�\eN�J�H�P�/ P,YvJ�?E=£J�?E=�P,F�=$\"hl=LO�6RJ�H�O��D=$8�3�¼EF�P�\ P�BEF�BD/�;dHI/�8�H�/E[CJ�?E=�P,F�=$\ YcP,F�^����OÎD��^?�=�P,F�=$\ 1�3GF�3GF/D¤­«H�H:9D;f=vP,h�J�6,H�/ 
 �! D$r � s
t�s H:3�¼EF�P�\ J�?E=gF�=�NDF�=$O�=$/~J�6RJ�H�P�/7J�?E=�P,F�=$\ YcP,F  "! ±
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