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LKM�N�OPN'QCR,SPTUN�V,NXWCWCYZTUV\[�R]N�[]^_YZ`F[�N.MCMa^_V,N'McbdLfe OPN�M@N'T,W�M@N'OPN'Qa^P`gShOPN'QiWajUNA`k^PM@WmlnN'oqpU^rRsM�t

uwv ?<=HD v EgByx{zy|�}

~ISPWCYZSPT�S_l�^��gQCSs�XN.MCM��6N�YZTUV<�@TUSPWmQC�gTUTg^_�g`�NX�c�
Y�[��U`ZYZ��Y�W�Y�T][��g�cj]S_l7o�jg^_Wio�NAjg^rOPNIMa^_Ykp
^_�6SP�UWA���r��^_Tgp+[�S,TUY�WaSPQcM�YkM�WCjgN\TUSPWCYZSPT+WCjF^hW�^d�UQCSs��N'MaM�[]^rR4�6N\YZT�SPTUN\S_liM@N'OPN'Qa^P`
���a�g�c�h�s�����%���f���_���X� ^hW]^_T%RyVPYZOPN'TyWaY�[�NPt¡ �R¢�gYZ�'^_`IM@Wa^hWaN'M'�¤£ �s�F�g���%�h¥ £ �s�F�6�P¦����¨§ �U�sW
TUSPW<Qa�UTUTUYZTUV¢©Xª�« �h���n¬�¥ « �h���®­4¯�¥ « �h���a°�±�²  �jUN ���a�g�a�_�s��� £dpsN'��YZpsN.M<^_W�N.^P�cj�[�SP[�N'T,W
jUSho³WaS]^_`Z`�Ss��^_WCN�WCjgN�´���µ § ´��mµ<Ma©�WaS�WajUN�Qa�UTUTUYZTUV]^_Tgp¶Qa�UTUTg^P�U`�N��UQaSs�XN'MaMCN'M't� �j%�gM
�UQaSs�XN'MaMCN'M�YZT¶^PT¢R·S_l7WajUNAo�^_Y�Wf¸�MKWc^hWCN.M�pUS\TUSPW��gMCN<^PT¢Rd´��mµ¹QCN.M@S,�UQc�XN'M'ªhWajUSP�UV,j]WCjgN�R
psS�Ss�����U�%Rd[�N�[�SPQaRPt
º R%Tg�cjUQaSPTgY�».^hWCYZSPT¼SP�6N�Qc^hWaY�S,TgM § ��ªm��ªi[�SPTUY�WCS,Q]N�T¢WCQaRg�rNX½sY�W'ª��XSPTFpsY�WaY�S,T¡o�^PY�WX�hMCY�V,Tg^_`�©
��^P�gMCN¶�UQaSs�XN.MCMCN'M\WCS��cjg^_TgVPN¶WCjUN'Y�Q]Ma�cjUN'ps�g`�YZTUV�MKWc^hWCN.M�t º SP[�N+MKWc^hWaN+�cjF^_TUV,N'M�S%�'�X�UQ
�6N'��^P�gMCN�SPlFWajUN�^P�fWaY�S,T�SPlgWajUN�^h¾0N'�fWaN'p·�UQaSs�XN'MaM § WaQa^PTgM@Y�WCYZSPTFM�lnQaSP[¿QC�UTgTUY�TgV<WaSÀo�^PY�WX¸_©fª
o�jUYZ`�NiWCQc^_TgMCY�WaY�S,TgM�S,�sW
SPlso�^PY�WX¸�MKWc^hWaN'M�^PQCNi�'^_�gMCN'pÀ�%R�S_WajUN�Q
�UQCSs��N'MaM@N.M § S,Q�WCjgNm�g^,MCMCY�TgV
S_l
WCYZ[�N.©ft
 �YZ[·N.p]o�^_Y�W'��Li[�N�T¢WCYZSPTUN.p]�U�sW�psYkpsT�e W�V,S�YZT,WaS�psN�Wa^PY�`kMiWajUNATgS_WCYZSPT4S_l�^�WaY�[�N.pdo�^_Y�W § ©
SP�6N�Qc^hWaY�S,T�tÁLHT¤Â@^rOh^¤Y�Wd`ZS%SPÃsM�`ZY�Ã,N)o�^_Y�W § [�Y�`Z`�YkMc©\S,Q]o�^PY�W § [�YZ`�`ZYZM'ª Tg^_TUS¢Ma©Xt³ÄÅ�gQCSs�XN.MCM
��^P`�`ZYZTUV�^4WaY�[�N.p¤o�^_Y�W�SP�6N�Qc^hWaY�S,TÆo�^_Y�WaM�lnSPQ �����n�U� £4WajUNd^_[�SP�gT,W�SPlmWCYZ[�N�WCS��g^,MCMdÇ_£
MCSP[�N�S_WCjgN�Qi�UQaSs�XN.MCM�WaS\M@YZVPTF^_` ² ~IS_WaYZ��N�WCjg^_WiY�l7�6S_Waj]S%�'�X�UQmY�T]È¢�UYk�cÃ�MC�g����N'MaM@YZSPT�WCjUN'QCN
RPS,�Æ��^PT�e W�TUN.�XN.MCMa^_QaY�`ZR)�UQCN.psYk�fWÀo�jUYZ�cj¤o�Y�`Z`���^P�gM@N�WCjgN�o�^_Y�WCYZTUV4�gQCSs�XN.MCMAWCS)o�^_ÃPN��U��t
LHT+É,^rOh^Uª,WCjgN�QaN�YkMCT�e WI^PT¢R]o�^rR�lnSPQ�WajUNÀ�UQCSs��N'MaMmWaS\WaN�`Z`�o�jUYk�cj4Ss�����UQaQCN.p7ªs^_T%R%o�^rR,t § LHT
�sWajUQCN.^PpUM�WajUN�^ro�^_ÃPN'TUN'p]WCjUQaN'^,p �c�h� WCN�`Z`�o�jUN�WCjUN'QISPQ�TUSPW�WCjUN�o�^_Y�W�WCYZ[�N'p)SP�sWf©ft
LHT¢WCN'QCQa�U�sWaN'p¨o�^_Y�W'�)^_TUSPWCjUN'Q�o�^rRÆlnS,Q]^�o�^_Y�W�WaSÆÊgTgYZMCj:YZT¼É¢^rOh^�YkM\lnS,Q\WajUN+o�^PY�WaY�TgV
WCjgQCN.^Pp¤WCS�jF^rOPN]Y�WaM�Y�T¢WCN'QCQa�U�sW § ©À[�N�WCjUSspy�'^_`Z`�N.p7t+L�l�WCjUYkM�jg^P�U�6N�TgM'ª�^PM\MCS%SPT¨^PM�WCjUN
WCjgQCN.^Pp�QCN.^P��È¢�UYZQaN'M
WCjUNA[·S,TUY�WCSPQ�`ZSs�cÃ\Y�Wio�Y�`Z`sWajUQCSho¼WCjgN�LHT,WaN�QaQC�g�sWCN.psË�½U�XN'�sWCYZSPT�t�L�^_[
TUSPW�^+�UYZV�lÌ^_T¨SPl��FM@YZTUV�YZT,WaN�QaQC�g�sW § ©fª�SPQ�Y�WaM��X`ZS,MCN'M@W\^_Tg^P`�S,V+Y�TÁ´<ª
Ã%Y�`Z` § ©�lnSPQ\WCjUQaN'^,p
�XS,[�[\�UTUYk��^_WCYZSPT�t� �jUN'QCN�^PQCN��gMC�g^_`Z`�R4�FN�W@WCN'QIo�^rR%M�WaSdpsS·WCjUYZTUV,M't
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É¢^rOr^ge M0[�N'[·S,QCR<[�S%pUN�`PYkM���`�S¢M@N'Q7WCS�Wajg^hW�SPlU^�[\�U`�WCYZ�UQaSs�XN'MaMCSPQ0[]^P�cjUYZTUN�Wajg^_T�^��UTgY��UQaS_Ï
�XN.MCMCSPQ.t
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ËiO,N�T)SPT+^��UTUYZ�UQCSs��N'MaM@S,Q'ª¢[�S%pUN�QaT¶[]^P�cjgY�TUN.M § ^PTgp+�XSP[��UYZ`ZN�QcMa©mjg^rOPN�^·VPQaN'^_W�pUN'^_`7SPl
lnQaN�N'pUSP[�WaS·QaN�S,QapUN�Q�`�S¢^PpUM�^PTgp+MKWaSPQaN'M't�´�S,TgM@YkpsN'Q�lnSPQ�NX½U^P[·�g`�N,�
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LHT�M@N�W § ©fªsWajUN��XS,[·�gY�`ZN�QI^PTgp)[·N'[�SPQaR4M@RsM@WCN'[ô[]^rR4MKWaSPQaNÀ�)�6NXlnS,QCN�^gªsWCjUN�jgY�V,j¶o�SPQcp
S_l��)WCjUN'T�^\WajUN�T)WajUN�`�Sho¹o�S,Qap¶S_l���ªUS,Q�N�O,N�T)[·YZVPj¢WITUN'OPN'Q�M@WCS,QCN�WajUN�Oh^_`Z�UN'M�YZT)WCjUN
[]^_YZT¶[�N'[·S,QCR4`�Ss��^_WCYZSPTgM�SPl�^�^_TFp¶��t
LHTy^�MCY�TgVP`ZNXÏõWCjUQaN'^,psN'p¤�UQaSPVPQc^_[öRPS,��^PQCN]V,�g^_Qc^_T¢WaN�N'pÆWCjF^hW\WajUNdS,QapsN'Q�S_l�`ZS,^,pUM�^_TFp
M@WCSPQaN'MIlnQCS,[Å[�N'[·S,QCR+MCN�N�TÆ�¢R+R,SP�UQ<�UQCS,VPQc^_[ôo�YZ`Z`��6N\o�jF^hW<R,SP��N�½%�6N'�XW'��`ZS,^,pUM�lnS,`�Ï
`ZSho�Y�TUVÀM@WCSPQaN'M�YZT·WCjUN��gQCS,VPQc^_[èWCN�½%Wio�Y�`Z`gMCN�N�WCjUN�QaN'MC�U`�WiS_l6WCjUNIM@WCS,QCN,÷_`ZS,^PpgM��UQCN.�XN.psY�TgV
M@WCSPQaN'M�o�YZ`�`�TUS_WIMCN�NÀWCjgN�QCN.M@�U`�W�S_l
WCjUN�M@WCS,QCN,t� �jgYZM�YkM���^P`�`ZN'p �r�føH� ùcø���� £ �Ì�h� M@N'[]^_T¢WCYk��M't
LHT¡^¤[��U`�WCY�WCjUQaN'^,psN'p¼�UQaSPVPQc^_[�TUS¨MC�g�cjÁVP�g^PQa^PT,WaN�N¶YZM�[]^PpUNPª��UTU`ZN'MaM]M@R%Tg�cjUQaSPTgY�»'N'p
[�NXWajUSspUM�^_Tgp¶WajUN�OPS,`Z^_WCYZ`�NÀpsN'��`Z^PQa^_WCYZSPT)^_QaN<�gMCN'p�tiúUSPQIMCR%Tg�cjUQaSPTUYZ»�N.pd[�NXWajUSspUM'ªhÂ@^rOh^
o�YZ`�`ÀN�TFM@�UQaN�Wajg^hW+�6NXWKo�N�N�TãWCjUNóNX½sY�W)SPl\SPTUNóM@R%Tg�cjgQCS,TUY�»'N'p¡[�NXWajUSspq^PTgpãN'T,WaN�QaY�TgV
^_TgS_WCjgN�Q��gMCY�TUV·WajUN�MC^P[�N<`ZSs�cÃ6ªU^P`�`�M@WCS,QCN.M�S_l�WCjUN�ÊgQcMKWI^PQCNÀ�U�gMCjUN.pdWaS][�^PY�T)[�N�[�SPQaRPt
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º S·�XSPT%O,N�T¢WCYZSPTg^P`F�FM@N<S_l�[�SPTgY�WaSPQcMiWaS��UQaShO%YZpUN<^hWaSP[�Yk�<^,�fWCYZSPTFM�^P`ZMCS\N'TgM@�gQCN.Mm[�N�[�S,QCR
�XS,TgMCYZM@WCN'Tg�XR,t
 �jUNi[]^PY�T�SPWCjUN'Q�o�^rRA�UTgpUN�Q��gQCS,VPQc^_[�[�N�Q��XS,T¢WCQaSP`hWaSIN�TgMC�UQaN�WCjF^hW
�cjg^PTUVPN.M�^_QaN�O%YZMCYZ�U`�N
YkM�WCSdpsN.�X`k^_QaN�^�ÊgN'`Zp)OPS,`Z^_WCYZ`�N,t

ÞUäsÑ¢Ò,Ö6ÝPÑ¢Õ¹Ý.ß%Ö�üsä¢ä�â

ÄAMaMCY�V,TU[�N�T¢WaM<WCS)OPS,`Z^_WCYZ`�N�Oh^_QaYZ^P�U`�N.MAo�YZ`Z`��FN��U�gMCjUN.p�WCS)[]^_YZT¤[�N'[·S,QCR+�UQaYZSPQ<WCS)WCjUN
WCjgQCN.^Ppd�6N�QClnSPQa[�Y�TgV·^PT¢R]SPWCjUN'Q�`�S¢^PpdS,Q�MKWaSPQaN<S,�FN'Qa^_WCYZSPTgM't�ÄATgp¶N'^P�cj4WCYZ[�N�^\O,SP`k^hWCYZ`ZN
Oh^_QaYZ^P�U`ZN<YkM�QaN'^Pp�ª¢Y�WIYkM�lnNXWc�cjUN'p¶lnQaSP[ô[]^_YZT)[·N'[�SPQaRPt
ú�Y�TF^_`Z`�R,ª�^PM�^¶WCjgQCN.^PpÆWCN�Qa[�Y�TF^hWCN.M�^_`Z`iOh^_QaYZ^P�U`ZN'M<WCjg^_W�Y�W�jg^,MÀo�QCY�W@WaN�T¨^_QaN��U�gMCjUN'pÆWCS
[]^_YZT¶[�N'[·S,QCR,t
 �jUNIÉ¢^rOh^<[�N'[·S,QCR�M@RsM@WCN�[ýYZMm�XSP[��U`ZYk��^hWaN'p�^_TFp\WajUN�QaNI^_QaNI^�VPS%Ssp·[�^PT%R\Qa�U`�N.M�^_�6SP�sW
o�jg^_W���^PT�jg^P�U�FN'TÆo�jUN'T�þ+�U�sW�WCjUN·SPTU`ZR�MC^_lnN���SP�UQcM@N\YZMAWCS+^PMaM@�g[·N\WCjg^_W<R,SP��[��gMKW
�gMCN�O,SP`k^hWaY�`ZN�pUN'�X`k^_Qc^hWaY�S,T\S,Q�^ÀMCR¢TF�cjUQCS,TUYZ»�N'p��U`�Ss�cÃ�WaS�^,����N'MaM�^PT%R�pU^hWc^IWajg^hW�YkM�M@jg^PQCN.p
�6NXWKo�N�N�T¶WCjgQCN.^PpUM't
L�l�RPS,��QCN�lnN�Q�WaS]WCjUN\WCYZ[�N�QAN�½U^_[��U`ZN��g^_QCWIÿ]lnQaSP[ `Z^,MKWAWCYZ[·N�RPS,��e `Z`�MCN�N�Wajg^hW<o�N��FM@N.p
�6S_WCj¶M@R%Tg�cjUQaSPTgY�»'N'p]^_TFp]OPS,`Z^_WCYZ`�N,t� �jUNAWCSspdOh^PQCYk^_�U`ZNIo�^PMmo�QCY�W@WaN�TdYZT¶^�M@R%Tg�cjUQaSPTgY�»'N'p
�U`ZSs�cÃ\jUS,`ZpsYZTUVÀSPTgN�[·S,TUY�WCSPQm`�Ss�cÃ�^PTgp·QCN.^Pp�o�jUYZ`�NIjgSP`kpsY�TgV�^�psY�¾0N�QaN�T¢Wi`ZSs�cÃ6ª¢M@SÀY�Wmjg^,p
WCS��6N�psN'��`Z^PQCN.p4O,SP`k^hWaY�`ZNPt
´��UQaQCN'T¢W�É¢^rOr^�Y�[��U`ZN�[�N�T¢Wc^hWCYZSPTFMm�UQaSP�F^_�U`ZR]psS\TUSPW��FM@N�M@�g�cj¶^\o�N'^PÃ�[�N�[�S,QCR�[�SspsN�`
MCSIY�W�[]^rRÀ�FN�OPN'QCR�jg^_Qcp�WCSÀ��^P�gMCN�lÌ^_YZ`��gQCN.M�SPlgps�UN�WCSA�gTUNX½s�6N'�fWaN'p\SPQcpsN�QaY�TgVIS_lU[�N�[�S,QCR
SP�6N�Qc^hWaY�S,TgM't����sWÀWajUNd`k^_TUV,�g^_V,N�psN�ÊgTUY�WCYZSPT¨QaN'È¢�UYZQCN.M<�gQCS,VPQc^_[]MIWaS��FN]o�QaY�W@WCN'T�o�Y�Waj
WCjgYZM4`�N'OPN�`AS_l���^PQCN+WaS¨N�TgMC�UQaN+WCjg^_WdWCjUN'R¼o�SPQaÃ:YZTã^_`Z`I`k^_TUV,�g^_V,N+Y�[��U`ZN�[�N�T¢Wc^hWCYZSPTFM�ª
�X�gQCQaN�T¢W�^_Tgp¶ln�sWa�UQCN,t
� TUN\ln�UQ@WajUN�Q�QaN�[]^_QaÃ¶S,TÆÉ¢^rOr^�[�S,TUY�WaSPQcM����6N�MC�UQaN�WaS¶psYkMKWaY�TgVP�UYkM@j�WCjUN·[�SPTUY�WCS,Q<�XS,Q@Ï
QaN'MC�FS,TgpsYZTUV\WaSd^�É,^rOh^�SP�sÂKN.�fW § ��`Z^,MCM�YZTgM@Wa^_TF�XN.©�lnQaSP[ôWCjUN�M@Wa^_WCYk�À[·S,TUY�WCSPQ�^,MCMCSs�XYk^hWCN.p
o�Y�WCj]WajUN���`Z^,MCM'ª¢Y�WcM@N'`�lKt�L�W'e M�Y�[��6SPQCWa^PT,W�WCS�ÃPN�N'�4M@WCQc^_YZVPj¢Wmo�jUYk�cjdSPTgNARPS,�d^_QaNI�gMCY�TgV�WCS
�UQaS_WaN'�fW�o�jg^_WIpU^hWc^Ut

� º R¢TF�cjUQCS,TUYZ»�N'p)M@Wa^hWaYZ��[�NXWajUSspUMI^,��È¢�UYZQCN<WCjUN�M@Wa^_WCYk�À`�Ss�cÃ0÷
� MCR%Tg�cjUQaSPTUYZ»�N.pdTUS,TsÏHMKWc^hWCYk��[�NXWCjgS%pgMI^P�'È,�gY�QaNAWajUN��6N�QCÏõS,�sÂKN'�XW�`ZSs�cÃ0t
� o�Y�WCj�M@R%Tg�cjgQCS,TUY�»'N'p¡M@Wa^hWaN�[�N�T¢WcM4R,SP�ã��^PTã^P�'È,�gY�QaN�o�jg^_WCN�O,N�Q¶`�Ss�cÃÁRPSP�³o�YkMCj
§ N�O,N�T+SPTUNÀS,T)^PTUS_WajUN�Q�S,�sÂKN'�XW�S,QI�X`k^PMaMa©Xt

� �6N�o�^_QaNIYZTUjUN'QCY�Wa^PTg�XN,��MCR%Tg�cjUQaSPTUYZ»�N.p § V,NXWX´�`Z^,MCM § ©C©��,tZt�t��<[]^rR·o�N'`�`0^P�'È,�gY�QaNA^\pUY�l�Ï
lnN'QCN'T¢W�M@Wa^_WCYk�·`�Ss�cÃ�Wajg^_TóRPS,�¤YZT¢WCN�TFpsN'p7t § L�l �n�%�k� YZM�^)[�N�[��FN'Q�S_l�^)MC�U�0�X`k^PMaM�ª
^PTgpóM@R%Tg�cjUQaSPTgY�»'N'p § VPNXWX´�`Z^,MCM § ©C©ÀtZt�t�S%�'�X�UQcM<Y�T�^4[�N�WCjUSsp¤S_l�^)MC�U�FN'Qa��`Z^,MCM'ª6WCjUN
M@Wa^_WCYk�À`�Ss�cÃ4^,��È¢�UYZQCN.pdYkM�WCjF^hW�S_l�WCjUN�MC�U�0�X`k^PMaM�ª � Ç � WCjUN�MC�U�6N�Qc�X`k^PMaMa©Xt
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�  �jgSPQaSP�UV,jU`�Rd^PTgp+��^PQCN�ln�U`�`ZR]�UTgpUN�QcMKWc^_Tgp¶WCjgNÀpUNXÊgTUY�WCYZSPTFM�S_l�WCN'QC[]M't
� ÄA`�`6WajUNÀ[·N.�cjg^_TgYZMC[]Mio�N<jg^rO,N�Wa^P`�Ã,N'pd^P�FS,�sW�lnSPQ�M@R%Tg�cjUQaSPTgY�».^hWCYZSPTd^PQCN<Y�T)M@S,[�N
MCN�TFM@NÀN'È

� ^P�UYZ`�Y�WKR:WaS¼MCY�[��U`k^hWCN+WajUNÆN�½sN'�X�UWCYZSPT³S_l���SPTg���UQCQaN�T¢Wd�UQaSPV,Qa^P[]M��gM@YZTUVyOh^PQCYZSP�gM
MCR%Tg�cjUQaSPTUYZ»'^_WCYZSPT¶�UQCYZ[�Y�WaY�O,N'M�^PTgpdWaSd^_TgMCo�N�Q�È¢�UN'M@WCYZSPTgM�^P�FS,�sW�WCjUN'Y�QA�FN'jg^rO%Y�S,Q

� �gQCS,VPQc^_[�[�Y�TUVÀ`ZSPV,YZ�PªP�XS,Tg�X�UQaQaN�T¢W��UQCS,VPQc^_[�[�Y�TgV�`ZSPV,YZ�P÷PV,`�S,�g^_`sYZT%Or^PQCYk^_T¢WcM�÷,TUSPTsÏ
YZT¢WCN'Q@lnN'QCN'Tg�XN

� ��S,^PQaMCNXÏ�VPQc^_YZTUN'p4M@R%Tg�cjUQaSPTgY�».^hWCYZSPTdþ¶�XS,TgpsY�WCYZSPTg^P`�^hWCS,[�YZ��^,�fWCYZSPTFM�þ4jUShoãWaS]�gM@N
WaSdM@S,`�O,N�^·�UQaSP�g`�N'[

� MCN�[]^P�UjUSPQaN'M'��V,N�TUN'Qa^P`®ª,�UYZTg^_QaRPt�ÄI�UYZ`ZY�WKR·WCS\�gM@NIWCjUN'[ýWaS�MCSP`ZOPNIMCR%Tg�cjUQaSPTUYZ»'^_WCYZSPT
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