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Ú�DaTº[�MÉÛR[�ÜNB�[�SsEH<-ERD`MZSÝDaÛÂ<¬ÞLQfÛlE/Û½EH<ZÜZ[ÅD`S(BÉ<-SCß�àá=?QRERGL[�Q/<ZQR["<ZÛdMZà�âCDaTº[�M¬<ZSL<->`ßºÛRD`Û�ã?ä?MNQ
[3å?<-B�_?>`[ZIJERG?[�QR[ÝD`Û)ÜZQHMnæÂD`S?Ü#DFSsEH[�QH[�Û½E8DFSçâCDaTº[�M(DFSVTº[3åºD`S?ÜXèéæÂG?[�QR[ÝD`BÉ<-ÜZ[�ÛR[�ês=?[�SLë3["Û
<-QH[�D`SLT?[3åº[�T#<-SVTÝQH[3EHQRD`[�âZ[�T�YCß�EHG?[�D`Q�ë3MNSsER[�SsEdèÝ<ZSLT#Û½[�BÉ<-SsERDaë�<-SL<Z>FßºÛRDaÛÀMZà�<ZS#DFBÉ<ZÜZ[
Û½["êN=L[�SLë�[�QR["ês=?D`QR["Û�B�MnâsD`S?ÜÅMNYºìl[�ë3EHÛ�EHM8Y\[/TºDaÛ½ERD`S?ÜZ=LD`ÛRG?["T8àáQHMZBíERG?[/YL<ZëfîCÜNQRMN=?SLTUãZäL=?Q½ï
ERG?[�Q�I-EHG?[�[�B�[�QHÜZD`S?Ü/ðñ;Àò^ó/ïÃô�ÛlEf<-SLTL<-QfT�QH[�_LQR["Û½[�SNEfÛ�Û½["ês=?[�SLë�[�Û�<NÛ�MZYºìl["ë�EfÛ�MZS�<�ÛR[�QHDF["Û
M-à^>a<xßN[�QfÛ3IU<-SLTéÛ½MÝERG?["Û½[¬MNYºìl[�ë3EHÛÅ<-SLTé>a<xßZ[�QHÛ�B�=LÛ½EÅYV[¬DaTº[�SsEHD¼ÞV[�T#EHMX[�SLë3MºTº[¬<XâCD`T?[�M
Û½["êN=L[�SLë�[-ã

õ QR["ë3[�SsE�ERQH[�SVT)D`S�B�M-ERD`MNS�ÛR[�ÜZB�[�SsEH<nEHD`MZS�DaÛ¡ERG?[Â=VÛ½[dM-àU>a<xßZ[�QHÛ�ö ÷sILø�ùxúÄãNKdG?DaÛ�<xâNMZDaT?Û
Û½MNB�[8M-à!EHG?[�ERQf<ZTºDFERD`MNSL<->AB�=?>FERD`_?>`[�ïÄB�MZERD`MZSÉ["ÛlEHD`BÉ<nERD`MNSÝ_?QHMZYL>F[�BÉÛÂYCß5<ZÛHÛ½=LB�DFSLÜ¬ERGL<-E
B�M-ERD`MNSÉæÂDFERG?D`S#<�>a<xßN[�Q�D`Ûdë�MZSLÛRDaÛlEH[�SsE�I?Y?=?E�>`<xßN[�Q�YVMN=?SLT?<ZQRD`["Û^BÉ<ZQRî¬B�MZERD`MZSXTºDaÛRë�MZSsERDFï
Ss=LD¼EHD`[�Û�ãCKdG?[ÅB�MZERD`MZSLÛ^<-SLTÝ>a<xßZ[�QHÛÀBÉ<xß�Y\[Å[�Û½ERD`BÉ<nEH[�T�=VÛ½D`S?Ü)ERG?[ÅQH[�ë3=LQHÛRD`âZ[�TºMNB�D`SL<-SsE
B�M-ERD`MNS)<-_?_LQRMs<ZëfG�ö¼ø-I?ø"ûxú|I-MNQ�Ysß8Þ?E½EHDFSLÜ/BÉ<ZSsß�>a<xßN[�QfÛ+ÛRDFB�=?>FEH<ZS?[�MN=LÛR>Fß�ö�øNønI?ø"üsIVø�ùCI?øn÷�ú|ã

ð(M-EHDFMNS)["ÛlEHDFBÉ<-ERD`MZS)D`Û�_\MCMZQ!D`S¬QH[�ÜZD`MNSLÛ+MZà\>`MnæýER[3åCEH=?QR[ZIN<-SVT�GL[�QH[dERG?[�Û½ERQH=Lë�EH=?QH[ÂM-à
ERG?[8D`BÉ<ZÜZ[ÅGL<ZÛÂERMÉ_?>a<xß�<É_L<-QRE�ã\@ºB�MsMZERG#QH[�ÜZD`MNSLÛÂ<-QH[�[3åº_\[�ë�EH[�TXEHMÉB�MnâZ[�ë3MNG?[�QH[�SsEH>FßZI
<-SLT�ëfGL<-SLÜZ[�Û¡D`S�B�M-ERD`MNS�<-QH[�B�MZQH[^>`D`îZ[�>Fß/ERMÅMºë�ë�=?Q!<nE�["TºÜZ["Û�DFS�ERGL[ÂDFBÉ<ZÜZ[Zã õ ë�MZB�B�MZS
<-_?_?QHMN<NëfGÝDaÛdEHM�=LÛR[�EHG?[8>`Mºë�<->+DFBÉ<ZÜZ[�D`SNEH[�SLÛRDFElßÝ<NÛ�<�_?QHD`MZQÂæÂG?[�S5<ZÛHÛ½D`ÜZSLDFSLÜ�_?DFåº[�>aÛ�EHM



>`<xßN[�QfÛ�ö�ø"ûCINøxüsICøx÷�úÄãxKdGL[!S?MZQHBÉ<->`D���["T�ë�=ºEHÛ�B�[3EHG?MºTÅM-àL@CG?DC<-SLT�ðñ<->`D`î�ö¼ø��"úCë�<-S8ë�MZB�Y?D`S?[
YVMZERGéERG?[�B�M-EHDFMNS5<-SLTñD`SNEH[�SLÛRDFElßÝD`SºàáMNQRBÉ<-ERD`MZSXM-à^_?DFåC[�>aÛ�D`SsERMÝ<�æ^[�D`ÜZGsER["T(ÜZQf<-_?GAIVàáMNQ
æÂG?DaëfG�EHG?[�YV["ÛlE�_V<-QRERDFERD`MZS�GL<ZÛ�EHG?[�SXERM¬Y\[ÅàáMZ=?SVTUã

õ >FER[�QRSL<-ERD`âZ[�>`ß-IºERGL[)D`BÉ<-ÜN[8ÛlEHQR=Lë3ER=?QH[)BÉ<xßXY\[�ë�MZSLÛRDaTº[�QH[�TXY\[3àáMZQH[8EHG?[�B�M-ERD`MNS([�Û½ï
ERD`BÉ<nEHDFMNS(ÛlEf<-ÜZ[)Ysß#_\[�QRàáMZQHB�D`S?ÜÉ<-S5D`S?DFEHD`<Z>+Û½EH<nEHDaë8Û½[�ÜZB�[�SNEf<nEHDFMNSÝMZà!ERGL[)àáQf<-B�[8YV<ZÛR[�T
MZS5_?DFåº[�>¡ë3MN>FMN=?Q�MNQ�D`SsER[�SVÛ½DFElß-ã\KdG?DaÛ�QH[�Tº=Lë�[�Û�ERG?[�_?QRMNY?>`[�B ERMÝMZS?[8MZà!DaTº[�SsERDFàáßCD`S?Ü¬ERGL[
ë3MZQHQH[�ë�E�B�M-EHDFMNS >a<-Y\[�>`>`D`S?Ü#àáMZQ�ERGL[X["<ZëfG�QR[�ÜZD`MZSJã���M-EHG���[�QHÜZ[�S�<-SVT�ð([�ßZ[�Q#ö �"ú�<ZSLT
ð(MNÛHëfG?[�SLDV<-SVTÉO�=?à£<-=ºåñö �núUGL<xâZ[�GL<ZTÉÛRMZB�[/Û½=Lë�ë3["ÛRÛÀDFS�B�[�QRÜND`S?ÜÅQR[�ÜZD`MZSLÛ!æÂD¼EHG�ÛRDFB�D`>a<-Q
B�M-ERD`MNS�ÞL[�>aT?Û�ã

KdG?DaÛ�_L<Z_V[�Q�ë�MZSLë�[�SsERQf<nEH[�Û/MZS(EHG?[¬[�TºÜN[�Û/D`Sé<-SñDFBÉ<ZÜZ[Zã\òÀT?ÜZ[�Û�<-QH[)âN[�QHßÝân<Z>F=V<-Y?>`[
àá[�<nEH=?QH[�Û+ERMÅë3MZSVÛ½DaTº[�Q�I"YVMZERG�àáMZQ¡B�M-ERD`MNS�[�Û½ERD`BÉ<nEHDFMNS�<-SLT�Û½[�ÜZB�[�SsEf<nERD`MNSJã	�/Yºìl["ë�E¡ERQf<Zëfîsï
DFSLÜ/DaÛ�ë3MNB�B�MZS?>`ß�_V[�Q½àáMNQRB�["T8=LÛRD`S?ÜÅ[�TºÜN[dDFS?àáMZQHBÉ<nERD`MNS�
áD`S)EHG?[dàáMZQHB MZà\ÛRSL<-îN[�Û�fI-æÂG?D`>`[
DFBÉ<ZÜZ[�Û½[�ÜZB�[�SsEf<nERD`MNS¬ER[�ëfGLS?DaêN=L[�ÛdSL<-ER=?Qf<->`>`ß¬=LÛ½[�EHG?[8ÛlEHQR=Vë�ER=LQR[�ë3=L[�ÛÂÜNDFâN[�SÉYCßÝ[�TºÜN[�Û�ã
�Ãà¡<-SÝD`BÉ<-ÜZ[dàáQHMZB <�B�M-EHD`MZSÉÛR[�ês=?[�SVë3[�DaÛd<->`QH[�<NTºß�ÛR[�ÜNB�[�SsER["T�D`SNEHM)QH[�ÜNDFMNSLÛ!MZà�ÛRDFB�D`>a<-Q
ë3MZ>`MN=?QdMZQÂD`SsER[�SVÛ½DFElß�<->`MZSLÜ�["TºÜZ["Û3I?DFEÂDaÛÂë3>`[�<ZQ^EHGL<nE�<�>a<-QHÜZ[�_?QHMZ_\MZQRERD`MZS�M-à¡ERG?[�B�MZERD`MZS
DFS?àáMZQHBÉ<nERD`MNS�æÂD`>`>Uë3MZB�[/àáQHMZB ERGL[�ÛR[�["TºÜZ["Û�QH<-ERG?[�Q^EHGL<-SÝERGL[�D`SsER[�QRD`MNQÀM-à¡QR[�ÜZD`MZSVÛ3ãCKdG?DaÛ
_L<-_\[�Q�Û½G?Mnæ�Û�G?Mnæ'ERG?DaÛÂ["TºÜZ[)DFS?àáMZQHBÉ<nERD`MNSÝ<->`MNS?[�DaÛ�ÛR=��Éë3D`[�SsEÂERMÝYVMZERG5["ÛlEHD`BÉ<nER[�<ZSLT
ERQf<Zëfî�B�M-EHD`MZSLÛ�I?<-SLTÝ>a<-Y\[�>JD`BÉ<-ÜN[�QH[�ÜZD`MNSLÛ3ã

ð5<-SCß�_L<Z_V[�QHÛ�MZSXB�M-EHD`MZS�ÛR[�ÜNB�[�SsEH<-ERD`MZSÉ<xâNMZDaT¬ERGL[Åês=?["ÛlEHD`MZS�MZà�Mºë�ë�>`=LÛ½D`MNS�MZQdERGL[
MZQfTº[�QHD`S?Ü�M-à!>a<xßZ[�QHÛ�ã���ë�ë3>`=LTº["T#_?DFåC[�>aÛ�<-QH[)ë3MNB�B�MZS?>`ß�EHQR["<nEH[�T5<NÛ�MN=ºER>`D`[�QfÛdæÂG?DaëfG(ERGL[
<->`ÜZMNQRDFERGLBËGL<ZÛ�ERMÉY\[�<ZY?>`[ÅERM�ERMZ>`[�QH<-ER[-IL<Z>FERG?MN=?ÜZG#QH[�<ZÛRMZSL[�T#<-SL<Z>`ßCÛRDaÛÂ<-SLT#B�MºTº[�>`>FD`S?Ü
M-àJERGL[�ÛR[/MN=ºER>`D`[�QfÛ�ë�<ZSÉYV[�=LÛR[�TÉERM)QH[3EHQRD`[�âZ[dERGL[/>a<xßZ[�Q�MZQfTº[�QHD`S?Ü8<-SVT�DaTº[�SsERDFàáß�Mºë�ë3>`=LT?[�T
QR[�ÜZD`MZSLÛdö �CI��CIVø"ùxú|ã�� DFERG¬ERGL[�[�TºÜN[3ïÃYL<ZÛR[�T�B�[3EHG?MºT¬_?QHMZ_\MNÛR[�T�DFS�EHG?DaÛ�_L<-_\[�Q�IZEHG?[�_?QHMZY?ï
>F[�B MZàUMºë�ë3>`=LTº["T�_LD¼åº[�>`Û�DaÛ�ÜNQR["<nEH>Fß�QH[�T?=Lë3["T�Û½D`SLë�[ÂD¼E!DaÛ�MNS?>`ß8EHG?[�Mºë�ë�>F=VTºD`S?ÜÅYVMN=?SLT?<ZQRßZI
<-SLT�S?M-EdERGL[�QH[�ÜND`MZS�Y\[�>`MnæÅIºæÂG?DaëfGÉDaÛ^Y\[�D`S?Ü)ERQf<ZëfîN[�TUãºä?=?QRERGL[�QHB�MZQH[-IsERG?[ÅQH[�>a<nEHDFMNSLÛRG?D`_
YV[�Elæ^[�[�Sç[�T?ÜZ[�Û�<-SLT QH[�ÜND`MZSLÛ�D`S?G?[�QR[�SNEH>`ßñ<->aÛRM#T?[�_\[�SLT?Û�MZS EHG?[É>a<xßZ[�Q�MZQfTº[�QHD`S?Ü?IA<ZSLT
ERG?DaÛdDaÛ�[3åCERQf<Zë3ER[�TX<ZÛÂ<ZS#DFSsEH[�ÜZQf<->\_L<ZQ½EÂM-à¡ERGL[8<->`ÜZMNQRDFERGLB#ã

KdG?DaÛÂ_L<-_\[�QÅTº["ÛRë�QRD`Y\[�Û�<�S?MnâZ[�>�<-SVT#[��Éë3D`[�SsE�àáQf<-B�[�æ^MNQRîÉàáMZQÅÛ½[�ÜZB�[�SsEHDFSLÜ�àáQf<-B�["Û
àáQRMNBP<�ÛR[�ês=?[�SLë3[�D`SsERM�>`<xßN[�QfÛ!=LÛRD`S?Ü�[�TºÜN[/B�MZERD`MZSLÛ�ãsKdGL[/EHG?[�MNQRß�>`D`S?îCD`S?Ü�EHG?[�B�M-EHDFMNSLÛ
M-àÀ["TºÜZ["Û�<ZSLT5QH[�ÜND`MZSLÛ�D`Û/MZ=?ER>`D`S?[�T5<ZSLTñ<��d<xßZ["Û½Da<-S#_?QHMZYV<-Y?D`>`DaÛlEHD`ë�àáQf<-B�[�æ�MZQHî#Tº[�âN[�>Fï
MZ_\[�T�EHM)[�SL<-Y?>`[�<�ÛRMZ>`=ºERD`MNS�àáMNQÀEHG?[�B�MNÛ½EÀ>`DFîN[�>`ß8QH[�ÜNDFMNS¬>`<ZYV[�>`>FD`S?Ü�EHM)Y\[/D`Sºàá[�QRQH[�T�àáQHMZB
[�TºÜN[�B�M-EHD`MZSLÛ�ãNKdG?DaÛ!æ�MZQHî�[3åCER[�SLT?ÛÀERG?[Å<-_?_LQRMs<ZëfG�ÞLQfÛlEd_?QHMZ_\MNÛR[�T¬D`S5ö�ø�ô-úÄICT?[�âZ[�>`MZ_?D`S?Ü
B�MZQH[�_\Mnæ�[�QRàá=?>º_?QHMZYL<ZY?D`>FDaÛ½ERDaë�B�MºTº[�>`Û�<ZSLT¬Tº[�B�MNSLÛlEHQH<-ERD`S?Ü/ERGL<-E![�âCDaTº[�SVë3[dBÉ<xß8Y\[�<Zë3ï
ë3=?B�=?>a<nEH[�T�MnâZ[�Q!<)Û½["êN=L[�SLë�[dERM8_?QHMnâCDaTº[Â<ÅB�MZQH[d<Në�ë�=?QH<-ER[�<ZSLT¬QRMNY?=LÛ½EÀÛ½[�ÜZB�[�SNEf<nEHDFMNSJã

KdG?[�EHG?[�MNQR[�ERDaë�<Z>^<ZSLT _?QHMZYV<-Y?D`>`DaÛlEHD`ë)àáQf<-B�[�æ�MZQHîéàáMZQ¬<-SL<Z>FßºÛRD`S?Ü([�TºÜN[�B�MZERD`MZSLÛ)DaÛ
_?QR["Û½[�SsER[�T D`S @C[�ë3E�ã��Cã�KdG?[Ýë3=?QHQR[�SsE8DFB�_L>F[�B�[�SsEH<-ERD`MZS(MZà^EHG?DaÛÅERGL[�MZQHßñDaÛ�MN=ºER>`D`S?["TñD`S
@C[�ë3E�ã��?I?æÂD¼EHGÝ[�åº_V[�QRD`B�[�SsEf<->\QR["Û½=?>FEfÛ^_LQR["Û½[�SNEH[�TÝD`S#@C["ë�E�ãLô?ã
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òÀTºÜN[�Û8D`SçEHG?[XDFBÉ<ZÜZ[É<ZQR[ÉD`B�_\MZQREH<ZSNE)àá[�<nEH=?QH[�Û)ÛRD`SLë3[�ERG?[#Tº["Û½D`QH[�TçÛR[�ÜZB�[�SsEH<nEHD`MZS TºDFï
âsDaTº["Û�EHG?[¬D`BÉ<-ÜZ[�<->`MZS?ÜÝMºë�ë3>`=LT?DFSLÜÉ[�TºÜN[�Û�M-àÀERG?[�àáMZQH[�ÜNQRMN=?SLT(MNYºìl[�ë3E*
£MZQÅMZY?ìl[�ë�EfÛ+�/D`S
ERG?[�D`BÉ<-ÜN[-ãCòÀTºÜN[�ÛÂ<-QH[Å<->aÛ½M�âZ[�QRß�ÜNMsMºT�àá[�<-ER=?QH[�Û�EHM¬ë�MZSLÛRDaTº[�Q^àáMZQÂB�MZERD`MZS�[�Û½ERD`BÉ<nEHDFMNS-,
ERG?[�ßXë�<-S#YV[8àáMZ=?SLTXB�MNQR[ÅQH[�>`Da<-Y?>`ß�ERGL<ZS(ë3MZQHS?[�QHÛÂ<ZSLTÝERG?[�DFQÂ>`MNS?Ü¬[3åCER[�SNE/B�[�<-SVÛ�ERGL<-E
<�SC=?B�Y\[�Q�M-à!B�[�<NÛ½=LQR[�B�[�SsEHÛ�BÉ<xß�Y\[8Ef<-îN[�S5<->`MNS?Ü�ERG?[�DFQ/>`[�S?ÜZERGJIL>`["<ZTºD`S?Ü�ERMX<�B�MZQH[



<Zë�ë�=?Qf<nER[�[�Û½ERD`BÉ<-ERD`MZSÉMZà+EHG?[�D`QÂB�M-EHD`MZSJã���Mnæ�[�âN[�Q�ICÛR[�ÜNB�[�SsEH<-ERD`MZSÉ=L>¼EHD`BÉ<nER[�>`ß�D`SCâZMN>FâN[�Û
QR[�ÜZD`MZSLÛ�IsÛRD`SLë3[/ERGL[�Ef<ZÛRî�D`Û�MNS?[/MZà�>a<-Y\[�>`>`D`S?ÜÅD`BÉ<-ÜZ[�_?DFåC[�>aÛÀ<Zë�ë3MNQHTºD`S?Ü8ERM�ERG?[ÅB�M-EHD`MZSLÛ�ã
�Ãà�DFE�DaÛ�<ZÛHÛ½=?B�["T(EHGL<nE�EHG?[�D`BÉ<-ÜZ[�DaÛ�<->`QR["<ZTºß(ÛR[�ÜNB�[�SsER["T5D`SsERM#QR[�ÜZD`MZSVÛ/<Z>FMNS?ÜX[�TºÜN[�Û�I
ERG?[�S�EHG?[�QH[dDaÛ¡<�SL<-ER=?Qf<->C>`D`S?î�Y\[3Elæ�[�[�S�ERGL[ÂQR[�ÜZD`MZSLÛ�<-SLT)ERGL[Â[�TºÜN[�Û�ã �jS)EHG?DaÛ�Û½["ë�ERD`MNS8ERGL[
QR[�>`<-ERD`MZSVÛ½G?D`_#Y\[3Elæ�[�[�SéERGL[�B�MZERD`MZSñM-à^QH[�ÜND`MZSLÛ/<-SLTé[�TºÜN[�Û�DaÛ�MZ=ºEH>FD`S?["T5<-SVTé<Ý_?QHMZYL<-ï
Y?D`>FDaÛ½ERDaëÀàáQH<ZB�[�æ�MZQHî�D`Û^Tº[�âN[�>`MZ_\[�T�EHM8[�SL<ZY?>`[�<�QH[�ÜZD`MNS�>a<-Y\[�>`>`D`S?Ü/ERM8Y\[�["ÛlEHDFBÉ<-ER["T8àáQHMZB
[�TºÜN[ÅTL<nEH<?ã
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òÀTºÜN[�ÛÂD`S(<-S(D`BÉ<-ÜN[�<-QH[8Tº=?[�EHM�ERG?[)ER[�åsEH=?QH[8M-à�MZY?ìl[�ë�EfÛ3I\MZQÂEHG?[�D`Q�Y\MZ=LSLT?<-QHD`[�ÛdD`S#ERGL[
ÛRë�[�S?[ZãVòÀTºÜN[�ÛÂë�<-S#<->aÛ½M�Y\[)Tº=?[ÅEHMÉÛ½GL<NTºMnæ�Ûd<-SLT#ÛR_V["ë3=?>a<ZQ�QH[,+V[�ë�EHD`MZSLÛ�IºY?=ºE�EHG?[�ÛR[8<-QH[
S?M-E�ë3MZSVÛ½DaTº[�QR["T�<-E+EHG?DaÛ+Û½EH<-ÜN[-ã	�ÃE�DaÛ+<NÛRÛR=?B�["T�EHGL<nE�<ZÛ�<-S8MNYºìl[�ë3E�B�MnâN[�ÛA<Z>F>ZM-àºERGL[^["TºÜZ["Û
<ZÛHÛ½Mºë3Da<-ER[�T8æÂD¼EHG8EHG?[dMZYºìl["ë�E�B�MnâZ[ZIx<ZSLT)GL[�SLë�[^["TºÜZ["Û�DFS�MZS?[^àáQf<-B�[�BÉ<xß�Y\[Âë3MNB�_L<-QH[�T
æÂD¼EHG�ERG?MsÛ½[ÂD`S�ERG?[�S?[3åCE^<ZSLT�_L<-QRERDFERD`MNS?[�T�<Zë�ë�MZQfTºD`S?Ü/ERM)TºD.-U[�QH[�SsE�QR["<->FïÃæ^MNQR>aTÅB�M-EHD`MZSLÛ�ã

KdG?[�æ�MZQHîXDFS5ERG?DaÛ�_L<-_\[�QÅ<ZÛHÛR=?B�[�Û�ERGL<-E�EHG?[�B�M-ERD`MNS(DFS5ERG?[¬Û½["ês=?[�SLë�[�DaÛ/>a<xßZ[�QH[�T
D|ã [-ãAMNS?[�B�M-EHD`MZS5Ef<-îN[�ÛÅ_?>a<Zë�[�ë3MZB�_L>F[�ER[�>Fß#D`S àáQRMNSsEÅMZà�<-S?MZERG?[�Q�ã+K^ßC_?Daë�<->`>`ßÝERG?[É>a<xßN[�Q
à£<-QRERG?["ÛlE¡àáQRMNB ERGL[dë�<-B�[�QH<ÂDaÛ�QR[�àá[�QHQR["T�EHM�<NÛ+EHG?[dYL<ZëfîCÜNQRMN=?SLTUIxæÂDFERG8àáMNQR[�ÜZQHMZ=?SVT�>a<xßZ[�QfÛ
DFS5àáQRMNSNE�M-à!EHG?DaÛ3ã��ÃEÅD`Û�<->aÛRM�<ZÛHÛR=?B�[�TXEHGL<nE�<-SCß#Mºë�ë3>`=LT?DFSLÜ�YVMN=?SLT?<ZQRß 
aEHG?[�[�TºÜN[�MZàÀ<
àáMZQH[�ÜZQHMZ=LSLTçMZY?ìl[�ë�E �8DaÛ�âCD`ÛRD`Y?>`[�D`SçERG?[#D`BÉ<-ÜN[-ã(� DFEHG�QH[�ÜNDFMNSLÛ�D`S EHG?[XDFBÉ<ZÜZ[�T?[3ÞLS?["T
Ysß�ERG?[)[�TºÜN[�Û�I?ERG?DaÛdD`B�_?>`D`[�ÛÀERGL<-E�[�<NëfGÝQH[�ÜND`MZS�MNYV[�ßºÛÂMZS?>`ßÉMNS?[�B�M-EHD`MZSJI?<-SVTX<ZS#[�TºÜN[
æÂG?DaëfG DaÛ�<ZSçMCë�ë3>`=LTºD`S?ÜXY\MZ=?SLTL<-QHßñæÂD`>`>�GL<xâZ[¬EHG?[ÉB�M-EHD`MZS M-àdERG?[�MCë�ë3>`=LTºD`S?ÜXQH[�ÜZD`MNSJã
KdG?DaÛd[�SL<ZY?>`[�Ûd<�ÜZ[�SL[�Qf<->UQR=L>F[/ERM�Y\[8Û½EH<nEH[�T�àáMZQÂ>a<-Y\[�>`>`D`S?Ü8["TºÜZ["Û�àáQRMNB QR[�ÜZD`MZSVÛ�,
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KdG?[�QH[Â<-QH[d<Å>a<ZQRÜN[ÀSC=?B�YV[�Q�M-àU_L<-Qf<-B�[�ER[�QfÛ�æÂG?DaëfG�B�=LÛ½E�Y\[�ÛRMZ>`âZ["T�ERM�ÜND`âZ[d<�ë�MZB�_?>`[�ER[
B�M-ERD`MNS�ÛR[�ÜNB�[�SsEH<-ERD`MZSJã�jSÅERGLD`Û+Û½["ë�ERD`MNSÅ< �d<xßN[�ÛRD`<ZS�àáQf<-B�[�æ^MNQRîÂDaÛJTº[�âZ[�>`MN_V["T�EHMÂ[�SL<ZY?>`[
ERG?[�B�MsÛlEd>`DFîN[�>`ß¬ân<->`=?[�M-à¡ERG?["Û½[Å_L<ZQH<ZB�[3ER[�QHÛÀERM�Y\[�[�Û½ERD`BÉ<-ER[�TJã

KdG?[�ë3MZB�_L>F[�ER[/B�MCT?[�>UM-à�ERG?[�ÛR[�ÜZB�[�SsEH<nEHD`MZSJI�b I\ë3MZSVÛ½DaÛ½EHÛ^M-à+EHG?[Å[�>`[�B�[�SsEHÛcb d
egfihkjlhnmpo æÂG?[�QR[
f DaÛ�ERG?[�_L<ZQH<ZB�[3EH[�QfÛÀMZà+ERGL[�>`<xßN[�Q�B�M-EHDFMNSÉB�MºTº[�>aÛ�I
j DaÛ^ERG?[8Tº[�_ºERG(MNQHT?[�QHDFSLÜ)M-à�ERG?[�B�MZERD`MZSÝ>a<xßZ[�QfÛ�I
m DaÛ�EHG?[�B�M-EHDFMNSÉ>a<-Y\[�> 
£>`<xßN[�Q ��àáMNQÂ[�<ZëfGXQH[�ÜZD`MNSJã
KdG?[ÅQR[�ÜZD`MZS�["TºÜZ[�>a<-Y\[�>aÛÀ<ZQR[/S?M-EÂ_L<ZQ½EdM-àAEHG?[ÅB�MºTº[�>ÄICY?=ºE�<-QH[/ë�MZB�_?>`[3EH[�>`ß�T?[3ÞLS?["T�YCß
m <-SLT j àáQRMNBËERG?[	q�<-Y\[�>`>`D`S?Ü�WÂ=L>F[�M-à!@C["ë�E�ã��Cã`ø-ã

ó�DFâN[�S ERGL[ÉD`BÉ<-ÜZ[�T?<-EH<Wr 
|<-SLT <ZSCßñM-EHG?[�Q�_?QHDFMNQ�D`SºàáMZQHBÉ<nEHDFMNSñ<ZÛHÛR=?B�[�T <-Y\MZ=?E
ERG?[Âæ�MZQH>aT��fIxERGL[^Ef<ZÛRî8DaÛ¡ERM�ÞLSLT�EHG?[ÂB�MºTº[�>�b æÂDFEHG)EHG?[ÂBÉ<nåºD`B�=LB _?QHMZYV<-Y?D`>`DFElß/ÜNDFâN[�S
ERG?DaÛÂT?<-EH<¬<-SLTÝ_?QHD`MZQfÛ�,ts

BÉ<nå
u

; 
�bwv r �RdíBÉ<-å
xRy{z

; 
 mpjHf v r �P| 
lø	�
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KdG?DaÛ�ë�<-S¬Y\[dàá=?QRERG?[�QÀTº[�ë�MZB�_\MNÛR[�T�D`SNEHM�<ÅB�M-ERD`MNS)[�Û½ERD`BÉ<-ERD`MZS8ë�MZB�_\MZS?[�SNE!<ZSLT�QR[�ÜZD`MZS
>`<ZYV[�>`>FD`S?Ü�,

BÉ<nåxRy{z ; 

mpjHf v r �NdíBÉ<nåxRy{z ; 


f v r �º; 
 m#j v f r �P| 
 ���

õ E!ERG?DaÛ^ÛlEf<-ÜZ[/<8Û½D`B�_?>`DFÞVë�<nERD`MNS�D`Û!BÉ<ZTº[ ,ZDFEÀDaÛÀ<ZÛHÛR=?B�[�T�ERGV<nE!EHG?[�BÉ<-åCD`B�=?B��U0U69> 4

áS?MZE�EHG?[(B�MºTº[�>d_L<ZQH<ZB�[3EH[�QfÛ8æÂG?DaëfGýÜND`âZ[ÉEHG?DaÛ+��MZà 
 ����D`Û�D`SLTº[�_V[�SLTº[�SsE�M-à/ERG?[(B�MZï
ERD`MZSJIC<-SLT�EHGC=LÛ�EHG?[�B�MZERD`MZS�_L<-Qf<-B�[�ER[�QHÛ f ë�<ZS�YV[/BÉ<nåºD`B�DaÛ½["T�D`SLTº[�_\[�SVTº[�SsER>`ß�M-àJERGL[
M-ERGL[�QfÛ3ãLKdG?[�[�åº_?QR["ÛRÛRD`MZS�EHM¬YV[�BÉ<-åCD`B�DaÛR[�T�DaÛ�ERGC=LÛ

BÉ<nåz ; 
 f v r �� ��� ��
BÉ<nåxRy ; 
 m#j v f r �� ��� ��
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æÂG?[�QH[)EHG?[�ân<->`=?[�M-à f =LÛR[�TéDFSñER[�QRB 
£Y���DaÛ/ERGL<-EÅæÂGLD`ëfGéBÉ<nåºD`B�DaÛ½["Û�ER[�QHB 
|<��fã+KdGL[
Elæ^M�ë3MNB�_VMNS?[�SsEfÛ^MZà 
 ���dë�<ZSÝY\[�[�ân<Z>F=V<nER["T�D`SÝER=?QHS-,ºÞLQfÛ½E 
£<��d<ZSLT�ERG?[�S 
£Y��fã
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	&)*��V�%�K���V�%���W�V�T
W� � �V�%� �T* f � KdG?[�ÞLQfÛ½E�EH[�QHBPD`S�
 ����["ÛlEHDFBÉ<-ER["Û!EHG?[�B�M-EHDFMNSLÛ
YV[�Elæ^[�[�S#àáQf<-B�[�Û�IºæÂG?DaëfGXERG?DaÛÂBÉ<xß�Y\[8[�Û½ERD`BÉ<-ER[�TÝYCßÉEHQH<NëfîsD`S?Ü�àá[�<-ER=?QH[�Û�ã õ Û�MZ=?ER>`D`S?[�T
DFS @C[�ë3E�ã(�Cã`ø-IU[�TºÜN[�Û�<ZQR[)QRMNY?=LÛ½E�àá[�<-ER=?QH[�Û�ERM�ERQf<Zëfî#<-SLT(ERG?[�ß5<->aÛ½M�_LQRMnâCDaTº[8<ÉSV<nER=LQH<Z>
>FD`S?î¬EHM�ERG?[�QH[�ÜNDFMNSLÛ^æÂG?DaëfGX<ZQR[/ERM�Y\[�>a<-Y\[�>`>`[�TUã

�jS)MZQfTº[�Q+EHM/["ÛlEHDFBÉ<-ER[ÀERG?[�B�M-EHDFMNS�B�MºTº[�>aÛ+àáQRMNB ERG?[�[�TºÜN[�Û¡DFE¡DaÛ�S?[�ë�[�ÛHÛR<ZQRß�EHM/îCS?Mnæ
æÂG?DaëfG ["TºÜZ["Û�Y\[�>`MZS?ÜXEHM5æÂG?DaëfG B�M-ERD`MNSJIJæÂG?DaëfG DaÛ�SLM-E)ÛRMZB�[3EHG?D`S?ÜXERGL<-E)DaÛÅîCS?MnæÂSç<
_?QRD`MNQRDÄã��jSXMNQHT?[�Q�ERM�QH[�ÛRMZ>`âZ[�ERG?DaÛ�IL<-S?MZERG?[�QÂQH<ZSLTºMNB ân<-QHD`<ZY?>`[�DaÛdD`SsERQHMCT?=Lë3["TUI�UILæÂG?DaëfG
D`Û!ERG?[/>a<-Y\[�>`>`DFSLÜ�M-à+<ZSÉ[�T?ÜZ[ ,sæÂG?DaëfG�B�M-EHDFMNS)EHG?[�["TºÜZ[/MZY\[�ßºÛ�ãsKdG?[/B�M-ERD`MNS�["ÛlEHDFBÉ<-ERD`MZS
ë�<-SÝERGL[�S#YV[�[�åº_?QR["ÛRÛR[�TÝD`S�EH[�QHBÉÛ�M-à�<-S#ò�åº_V["ë�Ef<nERD`MNSºïÃðñ<nåºD`B�D`ÛH<nEHD¼MNS)_?QHMZYL>F[�B ö ü"ú ,

� ; 
��1v f�� r � ò�ïjÛlEf<-ÜN[
BÉ<-å z������ ; 
 f���� s v � r �º; 
��1v f�� r � ð#ïjÛlEf<-ÜZ[¡ã 
áô��

@sEH<ZQ½EHDFSLÜ�æÂD¼EHGñ<-S(D`S?DFEHD`<Z>AÜZ=L[�ÛHÛ�M-à�EHG?[)B�MZERD`MZSVÛ3I?EHG?[)[�åº_V["ë�ER["T5["TºÜZ[8>a<ZYV[�>F>`D`S?Ü�DaÛ
[�Û½ERD`BÉ<nEH[�TUãNKdGLD`Û^[�T?ÜZ[�>a<-Y\[�>`>`D`S?ÜÅë�<-SÉERG?[�S�Y\[/=LÛR[�T�ERM)BÉ<-åºDFB�DaÛR[ÀEHG?[�["ÛlEHD`BÉ<nER[ÂMZàAERGL[
B�M-ERD`MNSLÛ3Iº<-SVT�EHG?[�_?QHMºë3[�ÛHÛ�DFER[�Qf<nEH[�Û�=?SsERD`>Aë�MZSCâZ[�QRÜN[�SLë�[-ã
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[&)*��V�%�K���V�%���X����
��N��M\
$B%B��%����* m ����( j � ��<xâCD`S?Ü�MZYºEf<-D`S?["TXERG?[�B�MNÛ½E�>`DFîN[�>`ß
B�M-ERD`MNSLÛ3I+ERG?[ÝQR[�BÉ<-D`S?D`S?ÜX_L<-Qf<-B�[�ER[�QfÛ�MZàÂERG?[ÝB�MCT?[�> b ë�<-SçY\[ÝBÉ<-åºDFB�DaÛR[�TUã �/SLë�[
<-ÜN<ZD`SJIºERG?[)[�TºÜN[�>`<ZYV[�>aÛÂ<-QH[�=LÛ½["T(<ZÛ�<ZS#DFSsEH[�QHB�[�TºDa<nEH[�Û½ER[�_Jã\KdGL[8B�M-EHDFMNS�["ÛlEHDFBÉ<-ERD`MZS
<->`>`Mnæ�ÛAEHG?[�[�T?ÜZ[d_?QHMZYL<ZY?D`>FDFEHDF["ÛJEHM�YV[�["ÛlEHD`BÉ<nER["TUI-<-SLT�àáQHMZB @C[�ë3E�ã��ºãFø�EHG?[�QH[�>a<nEHDFMNSLÛRG?D`_
YV[�Elæ^[�[�S([�T?ÜZ[�Û/<-SLT#QH[�ÜND`MZSLÛ�DaÛÂîCS?MnæÂSJãUK+[�QRB 
 �ZY��Âë�<ZS(YV[�<-=?ÜNB�[�SsER["TÝYCßÝERG?[)[�TºÜN[
>`<ZYV[�>`>FD`S?Ü��JILæÂG?DaëfGÝB�=LÛ½E^EHG?[�S#Y\[�BÉ<-QHÜZD`SL<Z>FDaÛR[�TUINÜZD`âCDFSLÜ

BÉ<nå
xRy

; 
 m#j v f r �\d BÉ<nå
xRy! #" ; 
 m#j v ���º; 
��1v f r � h 
|ü��

Û½D`SLë�[ m <ZSLT j <ZQR[Éë�MZSLTºDFEHDFMNSL<->`>`ß(D`SLTº[�_V[�SLTº[�SsE)MZàPr ÜZD`âN[�S$� 
áæÂGLD`ëfGçDaÛ)[�SsERD`QH[�>`ß
Tº[3ÞLSL[�TXYCß m <-SVT j ��ã



KdG?[ ÛR[�ë�MZSLT ER[�QHB#I�ERG?[ [�TºÜN[ñ_?QHMZYV<-Y?D`>`DFERD`[�Û�IÀë�<ZS [3åCERQf<Zë3ER["T TºD`QR["ë�EH>Fß�àáQHMZB ERGL[
B�M-ERD`MNS5[�Û½ERD`BÉ<nEHD`MZSñÛ½EH<ZÜZ[-ãAKdG?[¬ÞVQHÛ½EÅER[�QHB DaÛ�B�MZQH[¬TºD ��ë�=?>FEÅERM#[�Û½ERD`BÉ<nEH[-IA<-SVTñDFE�DaÛ
[�<ZÛRD`[�Q^ERM�QH[�ë�<ZÛ½E^EHG?DaÛd=LÛ½D`S?Ü*�d<xßZ["Û��?WÂ=?>`[ZI?ÜZD`âCDFSLÜ

; 
 m#j v ���Rd ; 
 � v mpj �º; 
 m#j �
; 
���� | 
£ù �

KdG?[/BÉ<-åºDFB�DaÛH<nEHDFMNS8DaÛÀMnâN[�Q m <ZSLT j I?ÛRM�; 
����!DaÛ�ë3MNSLÛlEf<-SsE�ã��ÃEÂë�<-SX<->aÛRM�YV[�<ZÛHÛR=?B�[�T
ERGL<-EAERG?[À_?QRD`MNQHÛUMZà m <-SLT j <-QH[�D`SLTº[�_V[�SLTº[�SsE�I"<-SVT�<ZSCß�àáMZQH[�ÜNQRMN=?SLT/B�M-EHDFMNS/DaÛJ["ês=L<->`>`ß
>FD`îN[�>`ß-ILÛRM�; 
 j �ÂDaÛ�ë�MZSLÛ½EH<ZSNE�ã\KdG?[�>a<ZÛ½E�ER[�QRB#IVERG?[�_?QRD`MNQ�_?QHMZYL<ZY?D`>FDFElß�MZàÀ<�_L<-QRERDaë�=?>a<-Q
QR[�ÜZD`MZSÝ>`<ZYV[�>`>FD`S?Ü�; 
 m �fILDaÛdS?MZE/ë3MNSLÛ½EH<-SsE�I?æÂG?DaëfGX>`["<xâZ[�ÛÀERGL[�àáMZ>`>`MnæÂD`S?Ü8[3åº_?QH[�ÛHÛRDFMNSÉEHM
YV[�[�âx<Z>`=L<nEH[�T�,

BÉ<-åxRy  #" ; 
 �1v m#j �º; 
 m �º; 
��1v f r �P| 
Ä÷ �

KdG?[�; 
��1v m#j �^ER[�QHB DaÛ�âZ[�QRßÉ=VÛ½[�àá=?>Äã �XDaÛ�MZS?>`ßÉ<ZSÝD`SsER[�QRB�["TºDa<nER[�âx<ZQRDa<ZY?>`[-Iº<-SLTÝDaÛ
[�SsERD`QH[�>`ß5Tº[3ÞVS?[�T YCß5EHG?[ÉQH[�ÜZD`MNS5>a<-Y\[�>`>`DFSLÜ m <-SVTñEHG?[�àáMNQR[�ÜZQHMZ=?SLTñB�M-EHDFMNS j ã¡KdG?DaÛ
_?QRMNYL<-YLDF>`DFElßXERG?[�QR[�àáMZQH[¬EH<ZîZ[�Û8MZS <#Y?D`SL<ZQRßéâx<Z>`=?[�èñDFE)DaÛ¬øÉDFà�EHGL<nE�[�TºÜN[�>`<ZYV[�>`>FD`S?ÜÝDaÛ
DFB�_L>FD`["Tñ<-SVTçû#D¼àÂDFE)DaÛ�S?MZE�ã�KdG?[�ÛR=?B D`S 
Ã÷ ��ë�<-S ERGC=LÛ)YV[�QR[�B�MnâZ[�TJI+<-SLT EHG?[ � D`S
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YV["ë3MZB�["Û�<ÉÛRD`ÜZS?DFÞVë�<-SsE�_LQRMNY?>`[�B#ãLKdG?[�àáMNQR[�ÜZQHMZ=?SVT��xYL<NëfîCÜZQHMZ=?SLTÉ>`<ZYV[�>`>FD`S?Ü)àáMZQ/[�TºÜN[�Û�I
G?Mnæ^[�âZ[�Q�I+<Z>F>`Mnæ�Û/ERGLD`Û)_?QHMZY?>`[�B ERM5Y\[�MnâN[�Qfë3MNB�[-ãAä?MNQ)[�<NëfG [�TºÜN[É>a<-Y\[�>`>`[�T <ZÛ�YL<Nëfîsï
ÜZQHMZ=?SLT <Në�ë3MNQHT?DFSLÜ�EHM#ERG?[É_LQR[�âsD`MN=LÛ�àáQH<ZB�[ �zÛÅQR[�ÜZD`MZSé>a<-Y\[�>`>`DFSLÜ?I\ERG?[�EHQH<NëfîCDFSLÜÝS?MºTº["Û��
>FMºë�<nERD`MNSLÛJD`SÅERG?[dë3=LQRQH[�SsE�D`BÉ<ZÜZ[ 
á=?SVTº[�Q¡ERGL[^YL<NëfîCÜZQHMZ=?SLT�B�MZERD`MZS��A<-QH[!_?QHM-ìl[�ë3ER["T�YL<Zëfî
DFSsEHM�àáQf<-B�[�øÅ=?SLTº[�QÂERGL[ÅàáMZQH[�ÜZQHMZ=LSLTÉB�MZERD`MZSJã��Ãà�ERG?[�ß�à£<->`>JD`SsERM¬QH[�ÜZD`MNSLÛ^ë�=?QHQR[�SNEH>`ß�>`<-ï
YV[�>F>`["T5<ZÛ/àáMZQH[�ÜNQRMN=?SLTUI\ERGL[�ßñ<ZQR[�BÉ<-QHîZ[�Tñ<ZÛ�Mºë�ë3>`=LT?[�T5<ZSLT5EHG?[�ßéTºMÝSLM-E�ë3MZSsEHQRD`Y?=ºEH[
ERMÉEHG?[�ERQf<ZëfîCD`S?Ü¬àáMZQ/ERGL<-E�["TºÜZ[Zã õ >`>AERQf<ZëfîN[�QfÛ�<-QH[�<Z>aÛ½M¬EH[�Û½ER[�T5ERMXÛ½[�[)DFà�ERG?[�ß(_?QHM-ìl[�ë3E
ERM�MZ=?EHÛRD`T?[�EHG?[ÅàáQH<ZB�[/=LSLTº[�Q�ERG?[8ë�=?QRQH[�SsEdB�M-EHDFMNSÝ<ZSLTUI?DFà¡ÛRM?IºEHG?[�ßX<-QH[Å<Z>aÛ½M�DFÜNS?MZQH[�TJã
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 KdGL[éÛR[�ÜZB�[�SsEH<nEHD`MZS M-à)<ZS [�SsERD`QH[ñÛR[�ês=?[�SVë3[ñBÉ<xß Y\[
<-_?_?QHMxåºD`BÉ<nER["T¬YCßÉ_?QHM-ìl[�ë3ERD`S?Ü�ERG?[ÅàáMNQR[�ÜZQHMZ=?SVT�QR[�ÜZD`MZSVÛÀD`SsERM�ERGL[�MZERG?[�QdàáQH<ZB�[�Û�M-à¡ERGL[
Û½["êN=L[�SLë�[Å<Në�ë�MZQfTºD`S?Ü8EHM¬ERG?[ÅàáMNQR[�ÜZQHMZ=?SLT�B�M-EHDFMNS�<nE�["<ZëfGÝàáQH<ZB�[-ã?KdG?["Û½[�QH[�ÜNDFMNSLÛ^BÉ<xß
ERG?[�SýY\[Ý=LÛR[�T�<ZÛ�< �zER[�B�_?>a<nER[ ��EHMéë�=ºE�MN=ºE�ERG?[XMZYºìl["ë�E¬D`S [�<NëfG M-àÂEHG?[XÛR=?YLÛR[�ês=?[�SsE
àáQH<ZB�[�Û 
£ÛR[�[�ä¡D`ÜNÛ�ü�<-SLTXù���ã

� � ���s×�!lÓ��

ä�D`ÜN=?QR[#ø�ÛRG?Mnæ�ÛÅEHG?[�ÛR[�ÜNB�[�SsEH<-ERD`MZSñàáQRMNB EHG?[�Û½EH<-SVT?<-QfT � àáMNQR[�BÉ<-S �+ÛR[�ês=?[�SLë3[ÉYV<ZÛR[�T
MZS�Elæ^M S?[�D`ÜNGsY\MZ=LQRD`S?Ü#àáQf<-B�["Û3ã���[3Elæ�[�[�S�àáQf<-B�[�Û)ERGL[XGL[�<ZT�B�MnâZ["Û)<ñàá[�æ _?DFåº[�>aÛ�EHM
ERG?[X>`[3àaE�ã!KdG?[�ÞLQfÛlE�àáQH<ZB�[ÉDaÛ)Û½EH<-ERDaë�<Z>F>`ßñÛR[�ÜNB�[�SsER["T 
£ä¡D`Ü?ã�ø�
|<�� ��<-SVTçERGL[�S�ò^ð QH=?S
YV[�Elæ^[�[�S ERG?DaÛ�àáQf<-B�[¬<-SLTéEHG?[�S?[3åCE�EHM([3åCERQf<Zë3E�EHG?[�B�M-EHD`MZSñ["ÛlEHD`BÉ<nER["Û3ãAä¡D`ÜZ=?QH[Xø�
áY �
Û½G?Mnæ�ÛÀERGL[/["TºÜZ[�>a<-Y\[�>aÛ�YL<NÛ½["TÉMZS�G?Mnæ æ�[�>`>?EHG?[�ß�ÞLE�["<ZëfGÉB�MZERD`MZSÉ<-àaER[�Qdë3MNSCâZ[�QHÜZ[�SLë3[Zã
�ÃE�ë�<ZS5Y\[�ÛR[�[�S5ERGL<-E�ERGL[�òÀð7_LQRMºë3["ÛRÛ�_?DaëfîºÛÂMZ=ºE�B�MNÛ½E�M-à�EHG?[)["TºÜZ["Û�ë�MZQHQR["ë�ER>`ßZI?[�âZ[�S
ERG?MN=?ÜZG EHG?[ñB�MZERD`MZS DaÛ�ÛRBÉ<->`>Äã!KdG?[ñ["TºÜZ["ÛÉMNS G?DaÛ�ÛRG?MZ=L>`T?[�QfÛÉ<-QH[5_\MsMNQR>`ß�>`<ZYV[�>`>F["TUI
Y?=ºE�ERGLD`Û�DaÛ¬Tº=?[XERMéERGL[5Û½G?MN=?>aTº[�QfÛ �¡B�MZERD`MZSçY\[�D`S?Ü [�âN[�S Û½BÉ<Z>F>`[�Q�ERGL<ZSýEHGL<nE�MZà�ERGL[
G?[�<NTUã!KdG?[Ýë�MZQHQR["ë�E�B�MZERD`MZS DaÛ�Û½[�>F["ë�EH[�Tç<ZÛ)àáMZQH[�ÜNQRMN=?SLT æÂDFERGýâZ[�QHß G?D`ÜZG ë�MZSºÞVT?[�SLë�[

£<É_\MNÛ½ER[�QRD`MNQÂ_?QRMNYL<-YLDF>`DFElß�M-à!<ZYVMN=ºE ���	� �Â<-SVT#ERG?[)ÞLSL<Z>¡ÛR[�ÜNB�[�SsEH<-ERD`MZSJILä¡D`Ü?ã�ø�
£ë��fIUDaÛ
âZ[�QHß#ÜZMCMºTñTº["Û½_LD¼EH[�ÛRMZB�[�_VMCMNQ�["TºÜZ[�>a<-Y\[�>aÛ�ã��jSéERG?DaÛÅë�<NÛ½[�ERG?[�ð5W�ä QR[�ÜZD`MZS(_LQRD`MZQ/DaÛ
<ÉÜZQH[�<-E/G?[�>`_(DFSñ_?QRMºTº=Vë3D`S?Ü�<�_?>a<-=LÛRD`Y?>`[8Û½[�ÜZB�[�SsEf<nERD`MNSJã �/Sé< �ZûZûNðW� ��;�[�SsERD`=?B � �fI
D¼EÅEf<-îZ["Û�<-QHMZ=?SVT ÷XÛR[�ë�MZSLT?Û�EHM#_?QRMºTº=Vë3[¬ERGL[�B�M-ERD`MNSéÛR[�ÜZB�[�SsEH<nEHD`MZS(àáQHMZB <ZS DFSLD¼EHDa<->
ÛlEf<nERDaë�QH[�ÜZD`MNS�Û½[�ÜZB�[�SNEf<nEHDFMNSJã

KdG?[�[,-U[�ë3E/M-à�=LÛRD`S?Ü�B�=L>¼EHD`_?>`[�àáQf<-B�[�ÛÂë�<-S#Y\[�ÛR[�[�S#D`S(ä¡DFÜLãLô?ã õ ë�ë�=?B�=?>a<nERD`S?Ü�ERGL[
[�TºÜN[)_?QHMZYL<ZY?D`>`D¼EHD`[�Û�MnâZ[�Q/ÛR[�âZ[�QH<Z>AàáQf<-B�["Û�<->`>`Mnæ�ÛdQf<-SLTºMNB [�QHQRMNQHÛdEHMÝY\[�QR[�B�MnâZ[�T#<ZSLT
[�TºÜN[(_?QRMNYL<-YLDF>`DFERD`["Û�ERMýYV[5QH[�D`SºàáMNQHë�[�TUãÀKdGL[5>a<-QHÜZ[�Q¬B�MZERD`MZSLÛ�Y\[3Elæ�[�[�S B�MZQH[XæÂDaTº[�>`ß
Û½[�_L<-Qf<nEH[�T�àáQf<-B�[�Û^<->aÛRM8QR[�B�MnâZ["Û!<-B�Y?D`ÜZ=?DFElßZã �ÃEdë�<-SÉY\[�ÛR[�[�SÉEHGL<nEdMnâZ[�Q�ERD`B�[�EHG?[Åë3MZS?ï
Û½[�SLÛ½=VÛ�<-B�MZSLÜÝBÉ<ZSsß(["TºÜZ["ÛÅMZS ERGL[ÉÛ½G?MN=?>aTº[�QfÛ/D`Û�EHMnæ�<ZQHTLÛ�EHG?[¬àáMZQH[�ÜNQRMN=?SLTñB�M-ERD`MNSJã
KdG?[�<Në�ë�=?B�=L>`<-ER["T�["TºÜZ[/_?QHMZYL<ZY?D`>FDFEHDF["Û¡GL<xâZ[�<�_\MNÛRD¼EHD`âZ[Â[,-U[�ë3E�MNS�ERGL[�QH[�ÜND`MZS�Û½[�ÜZB�[�Sºï
EH<nEHD`MZSJI?æÂG?DaëfGXÛ½[�E½ER>`["ÛÂTºMnæÂSX<-àaER[�Q�<�àá[�æ àáQH<ZB�[�Û^ERM�<�âZ[�QRß�<Në�ë�=?QH<-ER[ÅÛ½MN>`=ºERD`MZSAã��Ãà¡ERGL[
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yjcHr"k�cfmni½g�iltuo�m(o�p^eCg�hji/o�p!i ¥ c)yjcf¿-Ncfms«Hc"�Uy ¥ o3¨!tumNrÝcfw"cHhj{���i ¥ pFh½g�k�c�ª ¹�¥ c8ÁCmsg�¾+hlcfr"tuo"mñ¾�g�©
~ºcH¾�¾utumsr�tuy!syjcf�)iloÅyjcfr�k�cfmniÀg�¾u¾Vp¼h½g�k�cfy!tum¬g/yjcf«fo"ms��eCg�yjy!o�pJi ¥ cd�sg�i½g-ª

Û½[�ÜZB�[�SsEf<nERD`MNS)æ�[�QH[�ë3MZSsEHDFSC=?["T�MnâZ[�Q!<Å>a<ZQRÜN[�SC=?B�Y\[�Q!MZàVàáQf<-B�["Û�ERG?[�S¬ERG?[/[�QHQRMNQHÛ�àáQHMZB
<ZÛHÛ½=?B�D`S?Üé< ��S?[#B�M-EHDFMNS Y\[�ë3MNB�[#æ^MN=?>aTçYV["ë3MNB�[XÛRD`ÜZS?DFÞVë�<-SsE�
£_L<-QRERDaë3=L>`<ZQR>`ß <ZÛ�ERGL[
àáMZQH[�BÉ<-S�ERD`>FEHÛ�G?DaÛdG?["<ZTÝYL<Zëfî�<ZSLTXMZ_\[�SLÛdGLD`ÛdB�MN=ºERG �fIL<-SVT�EHG?[8ÛR[�ÜZB�[�SsEH<nEHD`MZS�æ�MZ=?>aT
Y?QR["<-î)T?MnæÂSJãNO/[�<->`D`S?ÜÅæÂDFERG¬S?MNSºïÃ< ��S?[dB�M-ERD`MNSLÛ¡D`ÛÀ<�Û½D`ÜZSLD¼Þ\ë�<-SsE¡[�>`[�B�[�SNE�_?>a<ZS?S?[�T�àáMNQ
àá=?Q½EHG?[�Q�æ^MNQRî\ã

ä�D`ÜN=?QR["Û!ü�<-SVT�ù8Û½GLMnæ ÛRMZB�[dàáQf<-B�["Û�àáQRMNBí[�åCER[�SVTº[�T�ÛR[�ês=?[�SLë3["ÛÀÛR[�ÜZB�[�SsER[�T�=LÛRD`S?Ü
ERG?DaÛ�B�[�ERG?MºTUã �jS#ERG?[ � EH[�S?SLD`Û �\ÛR[�ês=?[�SLë3[ 
£ä¡D`Ü?ãUü���ERGL[�<-QHB <-ÜN<ZD`SXTºMC["Û�S?MZE�MZY\[�ßXERGL[
< ��S?[)B�MZERD`MZSX_L<ZQ½EHD`ë�=?>a<-QH>`ß�æ^[�>F> 
£<-SVT#ERG?[�=?_?_\[�QÅ<-QHB <-SLT#EHMZQfÛ½M�GV<-QfTº>`ß�MZY\[�ß#DFE/<-E
<->`> �fIZY?=?E^DaÛ!Û½ERD`>`>ºERQf<ZëfîN[�T¬<-SLT�ÛR[�ÜNB�[�SsER["T�æ^[�>F>LMnâZ[�Q^<8Û½GLMZQRE^Û½["ês=?[�SLë�[�M-àUàáQf<-B�["Û3ãNKdGL[
�uë�<-Q �CÛR[�ês=?[�SLë3[ZICä¡D`Ü?ãºùºICDaÛÀ<nElßC_?Daë�<->ºè¬DFE^GL<NÛ^<�>a<-QHÜZ[ÂYL<NëfîsÜNQRMN=?SLT¬B�MZERD`MZS 
£<ZQRMN=?SLT(ø"û
_?DFåC[�>aÛd_V[�Q�àáQf<-B�[	�fIV<�GLMZ>`[8D`SXERG?[)àáMZQH[�ÜZQHMZ=LSLTXMZYºìl["ë�E�IU<-SLT(ERG?[�TºMZB�D`SL<ZSNEÂB�MZERD`MZSXDaÛ
ERG?[¬àáMNQR[�ÜZQHMZ=?SLTJã ��Mnæ^[�âZ[�Q�IJDFE�DaÛ�Û½ERD`>`>�Û½[�ÜZB�[�SsEH[�T5âN[�QHß5ë3>`[�<ZS?>`ß 
áD`SLë3>`=LT?DFSLÜÉERGL[�æÂDFS?ï
TºMnæ���<-SLTéERGL[Éë3MZQHQH[�ë�E�B�MZERD`MZS5DaÛÅDaTº[�SNEHDFÞL[�Té<ZÛ�àáMZQH[�ÜNQRMN=?SLTUã(�jS EHG?DaÛ�ë�<ZÛR[�ERG?[�>a<xßN[�Q
MZQfTº[�QHD`S?Ü�DaÛ�Qf<nEHG?[�Q�=?SLÛR=?QH[�MnâN[�Q �ÉàáQf<-B�[�Û 
Ä÷-û	� � �Nû	� �fIUY?=ºE�MnâZ[�Q�BÉ<ZSsßÝàáQf<-B�[�Û�ERGL[
[�TºÜN[�>a<ZYV[�>F>`D`S?ÜsÛJ<-QH[^QH[�D`SºàáMNQHë�[�T8<ZSLT8EHG?[dÞLSL<Z>?Tº[�ë�DaÛ½D`MZS�DaÛ�ë3>`["<-QH>Fß�D`S8à£<xâNMZ=?Q�M-àVERG?[Âë�MZQRï
QR["ë�E^>a<ZYV[�>F>`D`S?ÜLãnKdGL[�< �¬SL[�B�M-EHD`MZS�Þ?EHÛ^EHG?[�ÛRDaTº[�MZàJERG?[Åë�<ZQ^æ�[�>`>LMnâN[�QÀ<)>a<-QHÜZ[ÂSC=?B�YV[�Q
M-à¡àáQH<ZB�[�Û�ã
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KdG?DaÛ�_L<-_\[�QdTº[�âZ[�>`MN_LÛ�<-SLT�T?[�B�MZSVÛlEHQH<-ER[�ÛÀ<�S?MnâZ[�>��d<xßZ["Û½Da<-S)àáQH<ZB�[�æ�MZQHî�àáMZQ�Û½[�ÜZB�[�SNERï
DFSLÜ�<�âCD`T?[�M¬Û½["êN=L[�SLë�[/D`SsERM)àáMZQH[�ÜZQHMZ=LSLT�<ZSLTÉYL<NëfîCÜZQHMZ=?SLTÉQR[�ÜZD`MZSLÛ^YL<NÛ½["TÉMZSÝERQf<ZëfîCD`S?Ü
ERG?[�[�TºÜN[�Û/M-à^<ZSñD`S?DFERDa<Z>AQR[�ÜZD`MZS(ÛR[�ÜNB�[�SsEH<-ERD`MZS#Y\[3Elæ�[�[�SñàáQH<ZB�[�Û�ã��ÃEÅDaÛ/Tº[�B�MZSLÛ½ERQf<nEH[�T
ERGL<-E�[�T?ÜZ[�Û�ë�<ZSçYV[XQH[�>`Da<-Y?>`ß#ERQf<ZëfîN[�T <-SVTç>a<-Y\[�>`>`[�T YV[�Elæ^[�[�SçàáQf<-B�["Û�M-à�<éÛ½["ês=?[�SLë�[
<-SLTX<-QH[�Û½=��Éë�DF[�SsE�EHM¬>`<ZYV[�>JQR[�ÜZD`MZSVÛ^<ZSLTÉEHG?[�B�M-EHD`MZS�MNQHT?[�QHDFSLÜ?ã

KdG?[�ò^ð <->`ÜZMNQRDFEHG?B DaÛ�=LÛR[�T(ERM#Û½D`B�=?>FEH<-SL[�MZ=VÛ½>`ß¬[�Û½ERD`BÉ<nEH[ÅERG?[�Elæ�MÉB�M-EHDFMNSLÛ�<ZSLT
ERG?[�["TºÜZ[¬_?QHMZYL<ZY?D`>`D¼EHD`[�Û 
£æÂG?DaëfGéë�<ZS YV[�QHMZY?=VÛlEH>Fß#["ÛlEHDFBÉ<-ER["T5=LÛRD`S?ÜX<#ð5<ZQRîNMnâ5ëfGL<-D`S
<->`MZS?Ü EHG?[ [�TºÜN[��fã�KdG?[ ë3MNQRQH[�ë3EÉàáMZQH[�ÜNQRMN=?SLT B�MZERD`MZS <-SVT QH[�ÜZD`MNS >a<ZYV[�>F>`D`S?Ü ë�<ZS»Y\[
D`T?[�SsERDFÞL["T)YCß�GsßC_\M-EHG?[�ÛRDaÛ½D`S?ÜÅ<-SLT�EH[�Û½ERD`S?ÜÅERM)BÉ<nåºD`B�D`ÛR[�EHG?[�_?QHMZYL<ZY?D`>`D¼ElßÅMZà\EHG?[�B�MºTº[�>
ÜZD`âZ[�SÅERG?[�[�TºÜN[�TL<nEH</<-SLT�</ðñW�ä#_?QHDFMNQ�ãxKdG?[d<->`ÜZMNQRDFERGLB»QH=?SLÛ¡êN=LD`ëfîC>`ß/<ZSLT�EHG?[dQR["Û½=L>¼EfÛ
<-QH[�âN[�QHßÉÜZMCMºTXMnâZ[�Q^Elæ�M¬àáQf<-B�[�Û�ã��/âZ[�QÂB�=?>FEHDF_L>F[�àáQH<ZB�[�Û�EHG?[�[�TºÜN[�_?QHMZYL<ZY?D`>FDFEHDF["Û!ë�<ZS
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