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FHGJILK�MNGPO?KQILK>GSRTK>UJVWO?KQOYXZMNO?[8R]\^O?XJOYVNR^_`IaXZbcOYKWMQIa\ZRTMQIadcXeIaXZMQd]KQUfO?ghMNVQR^_PKWO?VQILO?K�O?i8IaKQKWIadcX3R^XJ[DUfdcUkj
l _aRTMNILdcX.imd`[JOY_a_aILXJ\nbTR^_LIa[.opdcVrqsdTMNGtR^KWMQVQdcUJGZu`KQILg;R^_`R^XP[3_vRTqsdcVQRTMNd^VWu]o l KQIad^XtUJ_aR^KQimR^KYw>xyMzR^V{MNIaXP\
| ILMQG}R^X}d)bcOYVWb`IaO | dTosqJR^KQILgnO?KWg;R^UfO~o�R^ghMNdcV�MNO?gzGPXJIa� l OYK?�yMNGJOYIaV l KQOYo l _aXJOYKQK�IaX3imd`[JO?_L_aILXJ\7dcUSR^g�j
ILM�u3OY�sO?ghMNK�dcX�UsdcU l _vRTMQIadcX3KWMNV l gYM l VQO�R^XJ[�OYimOYVQ\cOYXyM�� l`� | RTK�KWGJd | X | I�MNGJILXDMNGJO7g?d^XyMQO � M�d^o
opd l V�KQOhMNKBd^o�d^qJKQOYVWbTRTMNILdcXJKYw>��qPVNR^XJgzGPIaXJ\�_LIaXJO�VNR�MNIad�KWM l [Putd^oSMNGJO�KQdc_aR^V�RTMNi8dcKQUPGJO?VWO~[JO?i8dcXkj
KWMQVNRTMQO?[9MNGPO l KQO�d^o�O?KWg;R^UfO�UJVQd^qSR^qJIL_aILMQIaOYK]R^K�RTX�d^UPMNILg;R^_�[JO?UPMQG�[JIvR^\^XJdcKWMQIagTwD��qJKWO?VWbTRTMQIadcXPK
d^o�MQGJOD�B�y�T����VNRTMQIad�opVQdci�MNGPOD[JILb^O?V{MNdcV�VQO?\^IadcX�d^o�MNGJOt�.xP�.�B� l UJ\cVNRT[JO3KWGJd | OY[�MQGJO l KWO
d^o�R^qPKQdcVWUPMNILdcX o�R^ghMNdcVWK�IaX/g?R^_ag l _vR�MNIaXP\mdcUkMNIag?R^_a_�u¡MNGPIagz¢£UsdcU l _vRTMQIadcX�[JO?XPKQILMQIaOYK?w�xkOYVQILO?K�_LIai8ILM
dcqJKWO?V{b^R�MNIad^XJKnd^orKWdc_vRTVnUJVWdcimILXJO?XPg?O?KnR^XJ[¡MQGJO�¤c��F�[JILb^O?VWMQdcV~GJIL\cGJ_LIa\cGZMNOY[8MQGJO�UfdcKQKWIaqJIL_aI�M�u}d^o
[JOhbcO?_LdcUJILXJ\�R KQUfO?ghMNVQR^_nopO;R�M l VWO¡g?d`[JO'R^K}RTX�O?_aOYgYMQVQdcX![PO?XJKWILM�uc��MQO?i8UsOYVNRTM l VQO¥RTXJ[�UJ_vRTKQimR
VQOYg?dci3qJIaXSR�MNIad^X¥KWMzR�MNO�[JIvRT\cXJdcK{MNIagTw
��MQGJdcVQd l \cGDMNVWO;RTMQimOYXZM�d^o�_ad | KWO?VQILO?K�i8O?iDqfO?V�dcUSR^gYILM�u | RTKBMNGJOYX8[POYbcOY_adcUfO?[}ILX�R^KQKWdkgYIvRTMQIadcX
| ILMQGDMNGJO7gYdcXZbcO?VWKQILdcXmdTofMQGJOHg?d`[JOHd^os¦nOYGJVQILXJ\cOYV�IaXZMNd.�]�§��x8¨`©;ªJw>FHGPO l KQOHd^ofMNGJOHXPO | gYdk[PO
IaX�MNGJOD«~��x _aIaXPOtIL[JO?XZMNI�¬Sg;R�MNIad^X | dcVQ¢ | RTK�UJVQOYKQOYXyMQO?[�R^XJ[9RTX9O � MNOYXJKQILdcX9d^o�MNGPODimd`[JOY_rMQd
IaXPg?_ l [JO§RtqSR^gz¢y\cVWd l XJ[�VNR^[JIaRTMNILdcX}¬SO?_L[�\cI�bcOYX­wBFHGJO�imd`[JIL¬JO?[mR^[Po�®^ª�¬S_aOYK�UPVQd`[ l g?OY[¡qZu�MNGJILK
g?d`[JOeR^VWOeILimi8O?[PIvRTMQO?_Lu8RTUJUJ_aILg;R^qP_aO�ILX£O � IaKWMQIaXJ\��]�§��x'gYdc_a_LIaKQILdcXSR^_¯j�VQR^[JIvR�MNI¯bcO7VQd l MNIaXPO?K?��RTXJ[
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g;RTX3qfO l KWO?[eMNd§IaXZbcOYKWMNIL\ZRTMQO�MQGJO�Oh�²OYgYMQK>d^oPimd`[JO?VQRTMNO�dcUJR^g?I�M�u.dcXeO � g?I�MNO?[3KWMzR�MNO�Usd^U l _vR�MNIad^XJK?w
FHGJO8XJO?OY[�MQd'imd`[JO?_>KQO?VWIaOYKe_LIai8ILM�KQUfO?ghMNVNR£_aOY[�MQd¥MNGJO�UJVWdkd^opK.dTo~R^XJR^_LuyMNILg}g?dcXZMQIaX l ILM�u g?dcX`j
MzRTIaXJOY[ IaX�gzGSR^UPMQO?V.³kw§FHGPIaK�RT_a_ad | K§dcUSR^gYILM�u£R^[±´ l KWMQimOYXyMQK]MNd8MNGJOe� lk� R^XJ[ UsdcU l _vRTMQIadcXPK7MQd
qfOD[JO;RT_LM | I�MNG/KWimd`d^MNGP_Lu�R^g?VWdcKQK�MQGJO}Iad^XJIaKQRTMNILdcX£MQGJVQOYKQGJd^_a[­w�FHGJODMQVQO;R�MNi8O?XZM.d^o�MNGPODKQOYVQIaOYK
_aILimI�M�MNR^¢^OYXµILX�MQGJIaK�MQGJO?KWIaKeIaK.gYdcXZMNVNRTKWMNOY[ | I�MNG9MNGJO l K l R^_BMNOYgzGJXJIL� l Omd^o~R^KQK l i8IaXJ\¥MNGJRTMeR
KWMNRTMNILKWMQIag;RT_²i8Iag?VWd^¬SOY_a[/¶·[JIaKWKQdc_�bcO?KY¸�qsd l XJ[�O � g?ILMQO?[£KWMNRTMNOYK§ILXZMNd}MNGJO�gYdcXZMNIaX lJl i�w
FHGJILK§_LO?[¡MQd8MQGJO.Usd^U l _vR�MNIad^X | dcVW¢¡d^o�gzGSR^UPMQO?V7ª | GJO?VWO3R}GJIL\cG¥� l R^XZM l i�KQGJOY_a_¹g?d^_a_aILKQILdcXSR^_¯j
VNRT[JIvRTMQILb^O¡imd`[JOY_HR^XJ[ºg?d`[JO | OYVQO£[JOYb^O?_LdcUsOY[­w»FHGJO£imd`[JO?_�opdcVQi8K}USR^V{M�d^o�R9_aR^VQ\cOYV}UJ_vRTX
MNd'i8dk[PO?_>MQGJO�UsdcU l _vRTMQIadcXPK�d^o�GJO;R;byu�KQUfO?gYIaOYK?� | ILMNG9MQGJO�g?d`[JO�[JOYb^O?_ad^UsOY[�ILX�MQGJIaK.gzGJR^UPMNOYV
UJVWd±b`IL[JIaXJ\3RtXSR�M l VQR^_si8d`[ l _aO | GJILgzG | Ia_L_�qsO]R^[J[JOY[�MNd}Re_ad | _LOYbcOY_²gYdk[JO�d^o¹KWIai8Ia_vRTVBM�ukUfO�MQd
���7�.x}¨T®c¼Pw��]X}d l MQ_aILXJOnd^oSMQGJO~GJO?R;b`u3KQUfO?gYIaO?K�i8d`[JO?_ | RTK�\cILb^O?X­� | I�MNG�R][PO?KQgYVQILUPMNILdcXDd^o�MNGPO
R^UJUPVQdZR^gzG�MNd£qfO�MNR^¢^OYXµILX�MQGJOmR^KQKWO?iDqJ_�u9d^o�O;R^gzG�g?dc_L_aILKQIad^XSR^_�j½VNR^[PIvRTMQI�b^Oei8d`[ l _aOTw��]K�USR^V{M
d^o�MNGJILKeUP_vR^X­��XJO |¿¾ R l XZMto�R^ghMNdcVWK | OYVQO�[POYbcOY_adcUfO?[²w¥�ÀKWgzGJO?i8O8MQd/R l MNdcimRTMNILg;R^_L_Lu£[JOhMNO?ghM
MNGPO¡g?VWILMNILg;R^_�Xkj½KQGJOY_a_aKtqsOhM | OYO?Xºq l XJ[P_aIaXP\/VQOY\cIai8O?K | R^K�RT_aKQd KQGJd | X­w�FHGJO¡GJIL\cG�� l R^XZM l i
KQGPO?_a_rgYdk[JO�d^o�MNGJILK7gzGSR^UPMQO?V§OYbTR^_ l RTMNOYK§MQGJOmÁpÂ�Ã;ÄyÃcÅ)Ã±ÆÈÇµR^XP[!ÁÉÂTÃYÄyÃcÅ)Ã�Æ{Ç²ÊBqJ_ad`gz¢¡UJVWIai8ILMNI�bcOYK~d^o
MNGPOmXJO | KQgzGJOYimOTw¡�ËMNO?K{M3i8d`[ l _aODopd^V�MQGJO ÁpÂ�Ã;ÄyÃcÅ)Ã±ÆÈÇ­Ê¯Ì/g?dci8UfdcXJO?XZM | RTKt[JOhbcOY_adcUfO?[�RTXJ[
g;RTX¡qsO]O � MNOYXJ[JO?[¥MQdDOYbTR^_ l RTMNO]RtgYdcimUP_aOYMQO]Ç²Ê�Ì�qJ_Ldkgz¢�UJVWIai8ILMNI�bcOTw�FHGJO]g?d`[JO�d^o¹gzGJR^UPMNOYVHª3ILK
Iai8i8O?[JIaRTMNOY_Lu�R^UJUJ_LIag;RTqJ_aO.MNd8MNGJOeGZu`[JVQdc\^O?X9KQOYVQILO?K]_LIai8ILMnKQUfO?gYMQVNR^_ropO;R�M l VWO | dcVQ¢'d^o�gzGJR^UPMNOYV
°kw
FHGJO§R^KWKQO?i3qJ_Lu}dTo²K l gzG�KWUsOYgYMNVQR^_JopO;R�M l VWO?K | RTK�MQGJO?X8[JOYKQg?VWIaqfO?[­�yqJVWIaXJ\^IaXJ\�MQdc\cOYMQGJO?VBMQGJO7g?dcX`j
MNILX l ILM�u^��d^USR^g?I�M�u»R^XJ[»UfdcU l _aRTMNILdcX | dcVQ¢!dTo�MQGJO'UJVQOhbkILd l K�gzGSR^UkMNO?VWK�RTK | OY_a_7R^K�IaXPg?_ l [JIaXJ\
O � UfO?ghMNO?[�gYdcXZMNVQILq l MQIadcX�d^o�Iai8U l VWILM�u'KQUfO?gYIaOYK]MNd�MQGJODqSRTgz¢`\^VQd l XP[9g?dcXZMNILX lJl i£w��
[JOYKQgYVQIaU`j
MNILdcX8d^orRtgYdk[PO][JOYKQIa\^XJO?[¥RTKnRe[JIvR^\^XJdcKWMQIagHMNd`dc_SopdcV�MNGJO�¤c��FÍ[JILb^O?VWMQdcV�IaK�MNGJOYX¡\cILb^O?X­w�Î½M | R^K
KQGPd | X£MNGSR�M§MQGJO�g?d`[JOeg;R^X'¬JM§qsdTMNG'GJIa\^G�RTXJ[�_Ld | [JOYXJKQI�M�u'dcqJKQOYVWbTRTMQIadcXJK§R^XP[�VWOYM l VQX£_ad`g;R^_
UJ_aR^KQimRDUSR^VQR^imOhMNOYVQK?w
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FHGJO�KWM l [JIaOYK�ILXeMQGJIaK¹MNGPO?KQILK�ILXJ[JILg;RTMQO�KWdci8O�RTVQO;RTK�ILX | GJILgzGtMQGJO l KQOYo l _aXJOYKQKBd^oPO � IaK{MNILXJ\��]�§��x
UJVWdkgYO?[ l VWO?K§GSR^XJ[P_aIaXP\8d^USR^g?I�M�u¥g;RTX�qfO�Iai8UJVQd)bcOY[­w�FHGJOeUJVQILXJg?ILUSR^_­d^o�MNGJOYKQOeIaK~MQdmILXyMQVQd`[ l gYO
KQd^imO�KQUfO?gYIvR^_`g;R^UJR^g?I�M�utILXt�]�§��xD¨k©;ª§opdcV�R�VNRT[JIvRTMQIadcX.¬SOY_a[tg?dcXJKWIaK{MNO?XZM | I�MNGeMNGJO�UsdcU l _vRTMQIadcX
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KWMQV l ghM l VWO^��i8dcVQO8[JOhMzR^IL_aKtR^VQOm\cILb^O?X!ILX!KQOYgYMNILdcX�×PwØ¨kw�©cw£FHGJO?VWO¥R^VQO8M | d9imR±´WdcVeg?d^XJg?OYUPM l RT_
IaKWK l OYK.opVQdci@MNGJILK�MNGJOYKQIaK | GPIagzG�R^VQO}O � UfO?ghMNOY[�MNd¥ILXP� l OYXJg?O�K l qJKWMNR^XZMNIaR^_a_�u d l V.VQO?KWO;R^VWgzGµILX
MNGPO�ILimi8O?[JIaRTMNO�o l M l VWO^w�FHGJOYKQO�UP_vR^XJXPO?[8[JOYb^O?_ad^UJimOYXZMNKHR^VWO7d l MN_LIaXJOY[mILXmKWO?ghMNIad^XJK~×PwØ¨kwØ¨eRTXJ[
×PwØ¨kw·³Pw

ÙHÚ�Û~ÚWÜ Ý£Þ7ßPà�á�âPã{ä�á�â5ßPä�å�æÍå�ç�Û~Ü�è
�~M�MNGJO7i8dci8O?XZM����7�.x8¨k©;ª.K{MzR^V{MNK | ILMQG8R�i8d`[JIL¬SOY[�¦ndc_�MNé?imR^XJX}UfdcU l _vRTMQIadcX}[JILKWMQVQIaq l MNILdcX­�
OYbTR^_ l RTMQO?K3MQGJO¡VQOYK l _�MzR^XZM}VQR^[JIaRTMNILdcX�¬SOY_a[»R^XP[ l KQOYK�MQGJIaKeMNd9g?R^_ag l _vRTMQO¡R^qPKQdcVWUPMNILdcXµo�R^ghMNdcVWK
R^XJ['GJOYXJg?OeR3MQGJIagz¢mUsdcU l _vRTMQIadcXmKWMQV l ghM l VWO^w�Î½o�MQGJO?KWO�UsdcU l _vRTMQIadcXPK~R^VWO l KQOY[ RTK~MNGJO.K{MzR^V{MNIaXP\
UfdcIaXZM�d^ofo l V{MNGJOYV�ILMNOYVNRTMQIadcXPK?�ZR.UfdcU l _aRTMNILdcXDKWMQV l ghM l VWO | GPIagzG�IaK�gYdcXJKQILKWMQO?XZM | ILMNG}MQGJOHUJ_vRTKQimR
VNRT[JIvRTMQIadcX¥¬SOY_a[�i�R;u'qfODR^gzGJILOYb^O?[­�fMNGJOtKWu`KWMQO?i@qsOYIaXJ\mILMNOYVNRTMQO?[ l XZMNIa_¹MQGJO3UfdcU l _aRTMNILdcX'g?dcX`j
bcOYVQ\cOY[­w

ÙHÚ�Û~Ú�Û ê.ë�ßJë�ìSà�í!ä�ìSî#ï�ä�ì�ßSð�àñâPàrì�ãÈàrâÍòWã{ó¿ã�ßõô¹ä§ö.à
FHGJO}o l M l VQO}KWO?VQILO?K._LIai8ILM | d^VQ¢ [PILb`Ia[JOYK.IaXZMNd¡M | d£R^UJUJVWdZR^gzGJOYK?w}÷�IaVQK{MN_�u�d^XJO}g;R^X�gYdcXJKWMQV l ghM
KQUfO?ghMNVQR^_sopO?RTM l VWO]¬JMWMNIaXP\3UJVWdkgYO?[ l VWO?K | GJILgzG l KQO]UJ_vR^KWi�ReIaXPopd^VQimRTMNILdcX}opVQdciËd^MQGJO?V�[JIvR^\^XJdcK{j
MNILg?K§dcV§UJ_vR^KWi�R�g?d`[JOYK]MNdmg?dcXJK{MNVQR^IaX�g?O?V{MzR^ILX�¬JMWMNILXJ\mUJR^VNR^i8OYMQO?VWK?w§�]X d^UPMNILimILKQO?['¬JM]d^oBMNGPO
dcqJKWO?V{bcO?[�KQOYVQILO?K._aILimI�M§IaK�MQGJO?X�[Jd^XJO�R^K�ILX/MNGJODO � IaKWMQIaXJ\¥�]�§��x�¬JMQMQIaXJ\¥gYdk[PO?K?weFHGJILK]MNOYgzGkj
XJIL� l ODg;R^X�qfODIai8i8O?[JIaRTMNOY_Lu¥U l VQK l O?[�R^XJ[�R�o l V{MNGJOYV�imOYiDqfO?V�d^o�MQGJOD���7�.x/KWO?VQILO?K.× | IL_a_
qfOeUPVQd)b`Ia[JOY[­w
FHGJO£KQOYg?dcXJ[�R^UJUJVWdZR^gzG5IaK�imd^VQO¥_ad^XJ\9MNO?VWi�wºFHGJO'¬JMQMQIaXJ\�gYdk[JO'g?R^X�qfO'i�R^[PO£UJR^VWM8d^o]R
\c_LdcqSR^_SdcUkMNIai8IaKQRTMNILdcX}UJVWdkgYO?[ l VWO^w�FHG l K?�PIaXJK{MNO;RT[�d^o¹UfO?V{opdcVQi8IaXP\3R�¬JM~qSRTKQO?[ l Usd^X¡O � MNOYVQXSRT_
qfd l XJ[JILXJ\£[SRTMzR'opVQdciødTMNGJOYV3g?d`[JOYKDR^XJ[�[JIvRT\cXJdcK{MNIagYK?�rMNGJO�¬JMWMNIaXP\ g?d`[JO8IaKedcXJO8USR^V{M3d^oHR^X
IaXZMQO?\cVQRTMNOY[�¬JM§MNd8MNGJOeg?dci8UJ_LOYMNOeKQOhM]dToBMNdc¢�R^imR^¢¡UJR^VNR^i8OYMQO?VWK?wHFHGJILK�GSRTK]USR^V{MNILg l _aR^V7R^UJUJ_LI�j
g;R�MNIad^X MNd¡o l KWIadcX²� | GJO?VWO}MNGJO}KWO?VQILO?K._LIai8ILM§g?d`[JODg?R^X�qsO}ILXyMQO?\cVQRTMNOY[ | ILMQG9O � IaK{MNIaXP\¡UJ_vRTKQimR
MNVQR^XJKWUsdcV{M�gYdk[PO?K?wÍÎ�X5MNGJILK�R^UPUJVQdZRTgzG5MNGPO | GJd^_aO£KQOYM�d^o.gYdk[JOYK8opd^VQi8K8MQGJO£¬PMQMNILXJ\�UJVQd`g?O�j
[ l VWO^�fR^XJ[£g?d^XJKQILKWMNOYXJgYu£RTimdcXP\cKWM§R^_L_²¬JMWMNO?[�USR^VQR^imOhMNOYVQKHi l K{M§qsOtR^gzGJILOYbcOY[�opdcV7R}bTR^_aIL[¡¬JM;w
FHGJILK�UJVQOYKQOYXyMQK�R¡KQIL\cXJIL¬Jg;R^XZM]MNR^KQ¢��sqsd^MQG9IaX MQGJO}R^KWKQOYiDqJ_Lu£d^o�MQGJODKWOYM�d^o�gYdk[JOYK.R^XJ[9ILX MNGPO
g?d^imU l MzRTMQIadcXSRT_²dcUPMQIai8IaKWIaXJ\td^o�MQGJO.¬JM;w
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¦nd^MQG�R^UJUJVWdZR^gzGJOYK�VQO?� l ILVQOH[JOhbcOY_adcUJi8O?XZM�d^ofKQOYVQILO?K�_aILimI�M�UJVQd`g?OY[ l VQOYK | GJIagzG8R^VWOHVQdcq l KWM;�ZOhú}j
g?ILO?XZM>R^XJ[tMNR^Ia_LdcVQOY[.MNd7MNGJO�KQUfO?gYIL¬Sg�O � UfO?VQILimOYXZMzR^_yKQOhM l U3d^oPMQGJO�UP_vR^KWi�R l XJ[JOYV�ILXZbcO?K{MNIL\ZRTMNILdcX­w
Î�XJI�MNIvRT_a_Lu}MQGJO?VWO3RTVQO�M | dmM�u`UsOYK�dTo>O � UfO?VWIai8O?XZMzRT_­KQUfO?ghMNVNR | GJIagzG | Ia_L_²qfO�imd`[JO?_L_aOY[­w
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��ILMQGõi8IaXJdcV�i8dk[PIL¬Sg?RTMNILdcXJK}MNGJO [JILb^O?VWMQdcV�KWO?VWIaO?K�_aIai8ILM�gYdk[PO/d^o.gzGSRTUPMNOYV£°�g;R^X�qsO/ILXZMNOhj
\cVQRTMNOY[�IaXZMNd£MNGJO'¤c��F¿[JILb^O?V{MNdcVt[JIvR^\^XJdcKWMQIagmKQd^oÉM | R^VQOTw�«ndcXJK{MNVNRTIaXZMNK}i l KWMDqfO¡U l M}dcX!MNGPO
IaXPILMNIaR^_�¬JMQMQIaXJ\�USR^VQR^i8OYMNOYVQKY�SqSR^KQOY[ l UfdcX£IaXPopd^VQimRTMNILdcX�opVQd^i�d^MQGJO?V7UJ_aR^KQimR}[JIvR^\^XJdcKWMQIagYK?w�Î�X
USR^V{MNILg l _aR^V?��imd^VQO�[JOYMNR^Ia_LO?[3¢yXJd | _LO?[J\cOnd^oJMNGPOng?d^VQO~ILimU l VQILM�u�g?dcXZMNVWIaq l MNIad^XtMNd§MNGJOnKQUfO?gYMQV l i
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FHGJO8g?dc_L_aILKQIad^XSR^_�j½VNR^[PIvRTMQI�b^Oti8dk[PO?_a_LIaXJ\md^onMQGJO�GJIa\^GJ_Lu O � g?I�MNO?[�KWMNRTMNOYKtd^onGJO?_LI l i#IaKeR^X�R^VQO?R
VQOY� l IaVWIaXJ\]RTMQMQO?XZMNILdcX­�cRTXJ[}R�MQO?gzGJXJIL� l O | GJIagzGDR^_a_Ld | KrMNGPO~XSRTM l VQO�d^oSMNGJOnKQUJILXDKWu`KWMQO?i qJVQO?R^¢cj
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qfO?GSR;b`Iad l V}d^o7MNGJOYKQO'O � g?I�MNOY[ºK{MzRTMQO?KY�nR^XP[»MQGJO¥O � UfO?ghMNO?[ºKQOYVQILO?K�� l O?XJgzGPIaXJ\Jw�FHGJO'[JO?XPKQILM�u
KQOYXJKQI�MNI�bkI�M�u¡d^o�MNGJO�KWUJIaX'KWu`K{MNO?iÒqJVWO;R^¢y[Jd | X�g?d l _L[£R^_aKWd8qfO l KWO?[/RTK�R}[JIaR^\cXJd^KWMNILg]MNd`dc_ w
Î�X'RDVQOYg?OYXyM7O � UsOYVQIai8O?XZM7R�M7¤c��F KWdci8O]UJVWO?_aILimILXSR^V{u}dcqJKWO?VWbTRTMQIadcXPK | OYVQO�MNR^¢^OYX'MQdDOYbTR^_ l RTMQO
| GJOhMNGJOYVnR^XZu�GJOY_aI l i MQVQIaUP_aOYMBKQO?VWIaOYK�gYd l _a[�qfO7dcqJKQOYVWb^O?[�Á���O?IL\cK?�k¨^®c®k©±Æhw�Î�X8MQGJO7VQO?\^IadcX8³c×^ªc®
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OY�sO?ghMNK8[JOYMQO?ghMNO?[²wºFHG l K8ILM}R^UJUfO;R^VWK�MQGSRTM}o l V{MNGJOYV | dcVW¢!IaXZMQd�KWO?VWIaO?K�_LIai8ILMtimd`[JO?_L_aILXJ\£opd^V
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ÙHÚ�Û~Ú>= ? äA@.ë.òCB>ßJãÈänáøà­Þ7ßJà�á�âJãÈä�á ï�ä�ì�ð�à�B�D+E#âF@3àrôrãÈàrâ
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qfO�O?iDqfO?[P[JO?[£RTMn[JIL�sO?VWO?XZMH[JOYUPMNGJK7ILX¡g?OYVWMzRTIaX¡d^o¹MQGJO.g;RTVQqfdcX�¬SqfO?V~gYdci8UsdcKWILMQO | R^_a_fMNIa_LO?K�d^o
Î�F7�HG»R^K�OYVQdcKWIadcXeimR^VQ¢TO?VQKYw>��K�MQGJO�MQIa_LO?KrR^VWO�OYVQd`[JO?[eMNGJO�GJO;R;byueKQUfO?gYIaO?K�_vR;u^O?V�IaKrOÈ´WOYgYMNOY[DIaXZMQd
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imR^VQgzGJILXJ\]dToSMNVNRTXJKQI�MNIad^XDR^VWVNR;u`K�R^KBdcXPO~UJVQd^\cVQOYKQKQOYK�IaKWdTj�X l gY_aO;RTVQ_LueRTXJ[DIaKWdTj�OY_aOYgYMNVWdcXJILg;R^_L_Lu.GSRTK
qfO?O?XeKQGPd | X�MNGPO?dcVWOYMNILg;R^_L_LuDÁ �D¸J� l _a_aR^XJOLK�x l i8imOYVQKY�`©M2.2.2ZÆ�w�FHGPIaK | Ia_L_cR^_L_ad | OYb^O?XtR^[�´QR^gYO?XZM
GJO?R)byu£KQUfO?gYIaOYK§MQd8qfOeVQO?KWdc_Lb^O?[­w�FHGJOeGJIa\cGPO?VH_aOhbcOY_aK§qsOYg?dci8O�Gyu`[JVWdc\cOYXJIag�IaX£qfO?GSR;b`Iad l V�RTXJ[
MNGPO?IaV3KQO?VWIaOYK}_aIai8ILMtKQUfO?ghMNVQR�i8O?VW\cO | I�MNG�MNGJO¥\^O?XJOYVNR^_~gYdcXZMNILX lPl i�j½_aIL¢^O¡RTUJUsO?R^VNRTXJg?O¥d^o§MNGPO
KQUfO?ghMNVQR^_¹O?XZbcOY_adcUfO?KYw
N�I � O?_]K l i8K¥d)bcO?V'KWUsOYg?IL¬JO?[ | R;b^O?_aOYXJ\^MQG ILXyMQO?V{b^RT_aK | IL_a_§qsO9UfO?V{opdcVQi8O?[ÍdcXÍMQGJO9dcqJKWO?VWb^O?[
O?XZb^O?_ad^UsOYK l KQILXJ\!¶ØgYdci8U l MzR�MNIad^XSR^_�¬S_LMQO?VWK?¸�w9FHGJIaK | IL_a_�qfO l KQOY[�MNd9O � MQVNR^ghM�R/KQOhM}d^o§X l i�j
qfO?VQK ÁÈ¶·KQIL\cXSRTM l VQO'X l iDqfO?VWK?¸ØÆ�MQd�qfO l KQO?[�R^K�MNGJO£USR^VQR^imOhMNOYVQK}MNd�qsO£imRTMNgzGJOY[�ILX�R�GJIa\^G
MNGPVQd l \^GJU l M�¬JMWMNIaXP\£UPVQd`g?O?[ l VQOTw¡¦nd^MQG�XPO l VQR^_�XJOYM | dcVW¢`K3R^XJ[�\cO?XPOYMNILg8R^_a\cd^VQILMQGJi8K | Ia_L_BqfO
IaXZb^O?KWMQIa\ZR�MNO?['RTK~UsdTMNO?XZMQIvR^_fUSRTMWMNO?VWX¡VQOYg?dc\^XJILMQIadcX¡i8OYMQGJd`[JK?wBÎ½M | Ia_a_�qfO�UfdcKQKWIaqJ_LO�MNd3\cO?XJOYVNRTMQO
MNVQR^IaXPIaXJ\�[SRTMNR8MQdmMNOYKWM�MNGJOe¬JMQMQIaXJ\8UJVQd`g?OY[ l VWO?K?w§�~M�UPVQO?KWO?XZM.O � UfO?VWIai8O?XZMzRT_�KWUsOYgYMQVNRmopdcV7MNGPO
GJO?R)byu»KWUsOYg?IaOYK8RTM}O � UfO?ghMNO?[5Î�F7�HG�g?dcXJ[PILMNILdcXJKDg?R^XJXJdTM�qsO¥\cOYXJO?VQRTMNOY[­�~RTXJ[ºR^KDMNGJO¥MQVNR^Xkj
KQI�MNILdcX�R^VQVQR;u9R^VWO8imR^VW¢^O?[ku/MNOYimUfO?VQRTM l VWO}KQOYXJKQI�MNILb^O^��_ad | O?V�MNOYimUfO?VQRTM l VQO}[SRTMNR | Ia_a_>XJd^M�qfO
K l úmgYIaOYXyM?w/FHG l K}g?d^imU l MzRTMQIadcXSRT_�imd`[JO?_L_aILXJ\ | Ia_L_�qfO�VWO?_LIaO?[ l UfdcXµMNd \cO?XJOYVNRTMQO¡KWu`XZMNGPOYMNILg
KQIL\cXSRTM l VQO3X l iDqsOYVQKeR^XJ[�UJVWd)bkIL[JODMNGPO}XJO?gYO?KQKQR^VWu9MQVNR^ILXJIaXP\¡[SRTMNR^KQOhMNK?w3F�d¡MQO?KWM�MQGJO}VQdcq l KWM{j
XJOYKQK3dTo~MNGJO�¬JMWMNIaXP\�UJVWdkgYO?[ l VQO?KeMNGJO8KWu`XZMNGPOYMNILg�OYXyb^O?_LdcUsOYK | IL_a_�qfOmgYdciDqJILXJO?[ | ILMQG!R^ghM l R^_
XJdcILKQO8opVQdci,R^X!O � UsOYVQIai8O?XZMNR^_�[POYb`IagYO¡K l gzG»RTK�¤c��F.w>FHGJILK | Ia_L_�UJVQd`[ l gYO�MNOYKWMD[JRTMzR^KWOYMQKDd^o
¶·XJdcIaK{uf¸SKQIa\^XSRTM l VQO.X l iDqfO?VWK7MQdmqfO�¬JMWMNO?[�qZu¡MNGJO�gYdk[JOTw
FHGJO | dcVW¢8VWO?� l ILVQO?[mopdcV�MQGJO]gYdci8UJ_aOhMNIad^Xmd^o²MNGJO�GJO;R;byu�KWUsOYg?ILO?K~gYdc_a_LIaKQILdcXSR^_¯j�VQR^[JIvR�MNI¯bcOni8d`[JO?_
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