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� HR_IShHRQTH�/\a XZ_5FgNP[ �*]ge\V*JMN Hkj _IJ^XT[iV*J [ FIN*ekF�_bF)���KXZ[i_5FINP[ _fFI])�*JCF)�P]I[ ekV�� [^YRH\Q>�KFIXZH\V�HkjFINP[ U@VPXZY\[i]g_I[ e\_ e � NPHRQT[�,nEOXTV J [ FINP[ �'[4/\XZVPVPXZV0/hHkj N*XZ_fFIHR]Ia�.RFgNPXo_ N*e\_ � [i[^V�e�FgH\dPXoJ5Hkj_fd'[iJ^XZe\Q'XZVGFI[i]I[ _bF j H\] FIN*[ �PX F1[^]g[^VGF@J+�PQTF��*]I[ _4,JK �P] YOXT[ � H\j7FINP[;UWVPXTYR[^]M_f[ N*eR_ JMN ekV0/R[��FINP]gH-�0/RN�FINP[hJ [iVRF)�P]gXT[ _We\_5_IJ^XT[iV*J [ �K[^YR[^QZH\d'[�� , 
 V FINP[ dP]I[ _f[iVGF#. � [�LOVPH � FgNP[�� ek]IFINXZ_ e�dPQoekVP[^FnFIN e F HR] �*X`FM_ e _fFge\]#.\FINP[ E9�PVN. � NPXoJMN XZV F��P]gV Fg]ge YR[^Qo_mX`FM_ HR] �*X`F XZV>e�_IaK_bFg[^Sj H\]gSh[�� �Oa e � H��KF � q\q �PXZQTQZXZH\V�_fFge\]g_#.*H��P] /Re\QZe�*Ka-.PFgNP[�� XTQZLOa�3 e a-, � NP[`� XZQTLOaV3 e aXZ_ H\VP[WXTV �*XTQZQTXZH\V _ H\jN/RekQoe�*KXZ[i_ FgN*e F j H\]gS�FINP[5QZe\]�/R[�� _IJiekQZ[@_bFg]��*J F��P]g[@H\j�FINP[5H �*_I[^]gY e��PQZ[U@VPXZY\[i]g_I[-,5EOF����KaOXZV0/ FgNP[&/\]Me YGXTFgekFIXZH\V*e\Q�[+F1[iJ Fg_5H\V FgNP[ H �*_f[i]IY e �PQT[ S ekFfFg[^]O. � [ N*e YR[
/Re FgNP[^]g[��>[^YOX �K[^V*J^[ FIN*ekF FgNP[^]g[ XZ_We Qoek])/\[5j ]geRJCFgXTHRV H\j S e FIFI[^] XZV FINP[�UWVPXTYR[^]M_f[ � NPXoJMN
� [ J^e\VPVPH\F �KXZ]g[iJCFgQTa�H �*_I[^]gY\[�. FgNP[ _IH�� J^ekQZQZ[��<������2 K ���6� "+��, �W_g_I[i_g_fXZV0/ FINP[ V*ekF��P]g[ HkjFINP[ _f[�J^H\S d HRVP[^VGFM_ XZ_ ehS ekXZV�/\HRe\Q1HkjmJ HR_IS H\QZH-/Ra-,

 V FgNP[;dP]g[i_I[^VGF FgXTS [�.*J HG_fS H\QZH-/Ra XZ_ � e\_I[�� HRVV� XTV _bFg[^XZV�� _ FgNP[^HR]Ia>Hkj /R[^VP[i]ge\Q1]I[iQZe��FIXZYGXTFba-, � N*XZ_ FgNP[^HR]Ia dP]gH YOX �P[i_ FINP[ �*eR_fXoJ5S ekFINP[iS e FIXoJ^e\Q1FIHOH\Qo_ FIH _fFge Fg[ FINP[ �KaOV*e\ShXoJ^_Hkj@dPNOaK_fXoJ^e\Q _IaK_bFg[^S _�XZV e ]g[^Qoe FgXTYOXo_bFgXZJ j ]ge\Sh[�. � NP[^]g[ FgNP[ J^QZeR_I_IXZJiekQ 
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� N*[5U@V*XTYR[^]M_f[@YOXZ[ � [�� HRV Qoek])/\[@_gJ^ekQZ[i_�� FgNP[Wd*NGaK_IXZJiekQ'_faK_fFI[^S�FgH � NPXoJMN FIN*[WQoe � _Hkj /\[iVP[^]MekQm]g[^Qoe FgXTYOXTFba e\]I[ e\dPdPQZXT[�� XTV-J^HR_IShHRQTH�/\a�� Xo_�S H��K[^QZ[�� eR_�e NPHRShH�/\[iVP[^H��*_ekV��;Xo_IHkFI]gH\d*XZJiekQZQTa �KXZ_fFI]gX �0�KFI[��;d'[^]Ij [iJCF ?H�PX � , 
 V;FINP[ ��� pkq _4.��P]gXT[��KS ekVPV e\V��� [^S e
� �TFI]g[XTV��P[^d'[^V��K[iVGFIQZa j H-�*V��(FIN*ekF � XTV _bFg[^XZV�� _�[#CE�*e FgXTHRV*_#. � NP[^V ekd*dPQTXZ[���FIH e�J^HR_IShXoJ ?H�PX �J H\S d'HR_I[��(Hkj H\] �KXZV*ek]ga S e FfFg[^]O. � H-�PQ � H\VPQZa aOXT[iQ � VPHRV�� _bFMe FIXoJ _fHRQ!�PFIXZH\V*_#, � NPXZ_ � eR_J H\VGFg]ge\]Ia FIH(FIN*[ d*ek]Me �KX>/\S�H\jWFIN*[ FgXTS [ �Oa � NPXoJMN-FgNP[ U@VPXZY\[i]g_I[ � e\_ �'[^QZXT[iY\[��-FgH

� [ _fFge FgXZJ-,�� XTV*_fFI[iXTV�FINP[i]I[^j H\]g[ XZVGFI]gH��(�*J [���e\V(e ���KX`FgXTHRV*ekQBFg[^]gS XTV NPXo_ [#CE�*e FgXTHRV*_#.7eJ H\V _bFMekVGF�FI[i]IS�. �K[48*VP[�� �Ga FgNP[ %TF �LK	F�'MF)5-� %)��' %TF��0��� ��� �! . � NPXoJMN-N*e � FIH � [ 8*VP[��F��PVP[��hFIH J^H\S d'[^V*_ge Fg[ FINP[@[4F'[ JCF H\j /\]Me YGXTFba e\V�� FIN9�*_naOXZ[^Q � e;_bFMe FgXZJ@_IH\Q>�KFgXTHRVN, 
 F � eR_ehj [ � a\[ ek]M_ QZekFI[^]@FIN*ekF A � ���PQT[h_B�*]IYR[^a\[�� FgNP[ �KXo_fFgekV J [i_WekV���]g[iJ^[i_g_fXZH\V Y\[iQTHKJ XTFIXZ[i_@Hkj
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/GekQoe�*KXT[ _@ekV�� ek]g]IXZY\[�� e F e _B�*]IdP]gXo_fXZV0/ ]g[i_��PQTF � FIN*[�j��P]IFINP[i]WFgNP[&/RekQoe�*Ka�.PFIN*[ j eR_bFg[^]WXTF]g[iJ^[��K[�� j ]IHRS+FgNP[�� ek]IFINN, � NP[ UWVPXTYR[^]M_f[ ekdPd'[ie\]I[�� FIH �'[>XZV��K[i[�� [+*Kd*ekV��KXTVH/�ekV��FgNE� _5V*H\V�� _bFMe FgXZJ�� � N*[ VP[i[�� j H\];e>J^HR_IShHRQTH�/\XoJ^e\Q J HRV*_fFgekVGF _f[i[^S [�� FIH	� [h]��*QT[�� H-�PF#.e\V�� �nXZV*_fFI[^XZV Xo_W_gekX � FIH N e Y\[�]g[4/R]I[^FfFI[�� N*e YOXTV0/>[^Y\[i]@XZVRFg]IH��(� J [���XTF#, A H � [^Y\[i]#.PFINPXo_e � NPHKJWFI[^]gS � e\_ VPHkF j H\] �PX � �K[iV �Oa ekVOa dPNOaK_fXoJ^e\Q1dP]IXZV*J^XTdPQZ[ ekV��>FINP[D;B/RNPHR_fF)= Hkj7FgNP[J^HR_IShHRQTH�/\XoJ^e\Q'J^H\V*_fFge\VRF@_��P]gYGXZY\[�� FgNP[ �K[iJie �K[ _4,
� NP[ �KXo_IJ^H Y\[i]Ia Hkj FINP[ [+*Kd*e\V*_IXTHRV�Hkj FINP[ U@V*XTYR[^]M_f[ �Ga A � � �*QT[ _I[ FBFINP[ j H-�*V��Pe FgXTHRV*_H\j � N*ekF J4�P]I]g[^VGFgQTa Xo_ FINP[;_fFge\V��Pek] � S H��K[iQ�Hkj J^HR_IShHRQTH�/\a�.\FgN*e F Xo_ FINP[ �(F���� � 5 � ���95

K	F#��"+' , �WJiJ HR] �KXZV0/ FIH FgNPXo_ S H �P[^Q . FgNP[�UWVPXTYR[^]M_f[�Xo_ VPH\F XTV(8 VPX`Fg[^QZa HRQ � �0�PF>J^ekS [FgH [4*KXZ_fFI[iV*J [ e��'H-�PF � q �PXTQZQZXTHRV(aR[iek]M_ e�/RHH.�XZV e�_fFgekFI[ � NPXoJMN ekj FI[^]�e�_IS ekQZQ j ]geRJCFIXZH\VH\jWe(_I[iJ^H\V�� � e\_ [+*OFI]g[^S [iQTa J HRS dP]I[ _I_I[�� e\V��-N*HkF#. ekV�� N e\_ � [i[^V [4*Kd*ekV��PXTV0/ ekV��J^HGHRQTXZV0/�_fXZV*J^[ FgNP[^V�, �H�P]fFgNP[^];[iYOX �K[iV*J [ _��PdPd'H\]IFIXZV0/ FINPXo_;S H��K[^QmN*eR_ � [i[^V /RekFINP[i]I[��j ]gH\S �KX!F1[^]g[^VGF;H �*_I[^]gY e FIXZH\V _4, �*H\] XTV _bFMekV*J^[-.1FIN*[ �P[ FI[ JCFgXTHRV(XZV e\QTQ �KXZ]g[iJCFgXTHRV*_ HkjnFgNP[_ILOa Hkj FgNP[;J HG_fS XoJWS XoJ ]gH � e YR[ �*e\JML9/R]IH��PV�� ]Me �KXoe FgXTHRV 8 �,� �4� ; . � NPXoJMN XZ_ dP]g[��PXZJ FI[��eR_hFINP[�]g[^QZXZJ j ]gH\S�FgNP[�8*]M_bFO. YR[^]ga NPHkF _fFge�/R[i_#, �@Qo_fH .nFIN*[ ]I[iQZekFIXZY\[�e��0�PV��PekV*J^[i_ H\jQZX!/RNGF5[^QZ[^S [iVRFM_WH �*_I[^]gY\[�� XZV FgNP[ QZHKJ^ekQ U@V*XTYR[^]M_f[�. � NPXoJMN�e-/\]g[^[ � XTFIN � N*e F � H��PQ � �'[_IaOVRFgNP[i_IX>G^[�� XZV�e\V [4*Kd*ekV��PXTV0/ e\V�� J^HOH\QZXTV0/ S H��K[^Q ,
� NP[ S HR_fF ]g[iJ [iVGF �P]g[ie\L � FIN*]IH��0/\N XZV H-�*] �PV��K[^]M_bFMekV��PXTV0/5HkjKFgNP[ [4*Kd*ekV*_IXZH\V�NPXo_fFIH\]gaH\jmFINP[hU@VPXZY\[i]g_I[ N*e\dPd'[^VP[�� XTV ��� � � � NP[^V�F � H FI[ie\S _WXZV��K[id [iV��K[^VGFgQTa�j H��PV�� _fFI]gH\V0/[iYGX �K[iV*J [ j H\];e VPH\V�� Y ekVPXo_INPXTVH/ J^HR_IShHRQTH�/\XoJ^e\Q J HRV*_fFgekVGFO, � NP[i_I[ FI[ie\S _ � _f[�� FbaOd'[ 
 e_��Pd'[^]gVPH Y ek[hFIH ]g[^dP]gH��(�*J^[ A � � �PQZ[ � _;[4*Od'[^]gXZSh[iVGF � X`FgN S �*JMN NPX>/\NP[i] e\JiJ+�P]Me\J^a ekV��FgH�Qoek])/\[^] �KXo_bFMekV*J^[i_#, � N*[ ]g[^Qoe FgXTYR[ �KXZShV*[i_g_ H\j �KXo_bFMekVGF _��Pd'[^]gVPH Y ek[�. J^H\S d*e\]I[�� FIHFgNP[ Jie\_I[;Hkjne U@V*XTYR[^]M_f[ J^H\S d'HR_I[�� HkjnHRVPQTa H\] �KXZV*ek]ga S e FIFI[i]#.'XTS dPQZXZ[i_ FgNP[ [4*KXZ_fFI[iV*J [H\j e VPHRV�� Gi[^]gH! ,&� HR]I[iH Y\[i]#.*FINP[ J HG_fS H\QZH-/RXZJiekQ J^H\V*_fFge\VGF@FI[i]IS � e\_@j H-�PV�� FIH	�KH\S �XZV*e Fg[ H Y\[i] HR] �PXTV*e\]Ia�S ekFfFg[^]O. � NPXoJMNN.�/\XZY\[^V(FIN*[ ]I[id0�PQo_fXZY\[ [4F'[ JCF�Hkj  . S [ie\V*_ FgN*e FFgNP[ UWVPXTYR[^]M_f[ XZ_ �PV��K[i]�/RH\XZV0/>e>dPN*e\_I[�H\j �-%$%$"+'!"4������"$� [4*Kd*ekV*_IXZH\VN, � NP[i_I[�]g[i_��PQ`FM_5e\]I[_��PdPd'H\]IFI[�� �Ga HkFgNP[^] ]I[ J [iVRF [+*Kd [i]IXZS [^VGFg_#, �BXT]M_fFIQZa-. S [ie\_��P]g[^S [^VGFM_�Hkj FgNP[ ?H� JCF�� e �FgXTHRV*_ XTV FgNP[��,� �4� XTV��PXZJie FI[ FgN*e F FgNP[�/\[iH\S [ Fg]Ia H\j FgNP[�U@V*XTYR[^]M_f[ Xo_:? e F"!P_f[ J HRV��KQZa-._fF����PXT[ _mHkj FINP[ Qoek])/\[ � _gJ^e\QT[ �KXZ_fFI]gX �0�KFIXZH\V H\j�/GekQoe�*KXT[ _ ekV�� �KaOV*ekS XoJ^_mH\j /GekQoe�*Ka�J Q>�*_fFI[^]M__INPH � FIN*ekF�FINP[ ekS H-�PVGF�H\j HR] �PXTV*e\]Ia�S ekFfFg[^] Xo_�e � H��KF � q9M H\j � N e F Xo_;VP[i[��K[�� j H\]FgNP[ U@V*XTYR[^]M_f[ FgH � [ ? e FO, � N*[ J HG_fS H\QZH-/RXZJiekQ7J^H\V*_fFge\VRF � H-�*Q � FgNP[^]g[ j HR]I[;dP]gH YOX �P[5FgNP[e � �KXTFIXZH\V*e\Q�[^VP[i]�/Ra FIH dP]gH��(�*J [ FgNP[;H �*_I[^]gY\[�� ? ekFIVP[ _I_#,U@V��K[^]M_bFMekV��PXTV0/ FgNP[ dPNOaK_fXoJ^e\Q HR]IX>/\XZV H\jWFgNP[ J HR_IS H\QZH-/RXZJiekQ J H\V _bFMekVGF XZ_ HRVP[>FgNP[

/R]I[ e FI[ _bF JMN*e\QTQZ[^V0/R[i_hHkj S H �P[^]gV J^HR_IShHRQTH�/\a�, �P]gH\S�FgNP[ d'H\XZVRF H\j5YOXT[ � H\j5d*e\]fFgXZJ^QT[dPNOaK_IXZJi_4.  �J^e\V �'[�]I[iQZekFI[��-FIH e j HR]IS�H\j(G ��%aD6D6K "+� "+�65-7 � XTFIN [#CE�*e FgXTHRV�� Hkj � _bFMe FI[d*e\]ge\S [ FI[i]$#&%('�)+* ,-%('�)/.10�%2'2)4365 �-, A H � [iY\[i]#.BVPHkFgNPXZV0/�dP]g[^YR[^VGFg_;FINP[ [#CE�*ekFIXZH\V��H\j � _fFgekFI[�d*ek]MekS [^FI[^] H\j5FgNPXZ_ S aK_bFg[^]gXTH��*_ j H\]gS Hkj S e FIFI[^] FgH � [87395 ��H\] FgH � [ ej��PV JCFIXZH\V H\j FIXZSh[�, � NPXZ_ /\XZY\[ _;]IXo_I[ FIH S H\]g[ /\[iVP[^]MekQ j HR]IS _ Hkj �-����2 "4��"4�65-7�. � NPXZJMNJiekV �'[ FI[i_fFI[�� � XTFIN [+*Kd'[^]gXTS [^VGFM_ _��*JMN�eR_5FINP[hH\VP[hHkj FbaGd'[ 
 e _��Pd'[^]gVPH Y ek[ 8 [-, /H,>.�XTVFgNP[ j��PF��P]g[-. �*_IXZV0/>[4*GFg]I[iS [^QZa�eRJ^J4�P]gekFI[ �KXZ_fFge\V*J [ S [ie\_��P]g[^S [^VGFM_WH �KFge\XTVP[�� � XTFIN FgNP[
C?D*E0"4���?FHG � � h %$%$"+'!"4�����6�^F�� N
�SFRB$" _ge Fg[^QZQTXTFI[�.'E�
 �Wl ; ,�� j��*QTQ FINP[iH\]g[ FgXZJiekQ �K[ _IJ^]IXZdKFIXZH\VH\jmFINPXo_@j HR]IS H\jnS ekFfFg[^] dP]IH �*e��*QTa N*e\_WFIH � e\X`F5j H\]WFINP[ �K[^YR[^QZH\dPS [iVRF Hkj e FgNP[^HR]Ia�H\j
CE�*e\VRF)�PS /R]ge YOXTFba-,
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� NP[�[+*PJ^X`Fg[^S [^VGFWdP]gH��(�*J^[�� �Oa>FgNP[ ]g[i_��PQTF@HkjnekV eRJ^J^[^QZ[^]Me FI[�� [+*Kd*ekV _fXZH\V�Hkj FgNP[ UWVPX �Y\[^]M_I[ QZ[��hFgH;XTVGFg[^V*_IXTYR[ ]I[ _f[ ek]MJMN XZV FINP[:8 [^Q � Hkj�_B�Pd'[^]gVPH Y ek[@eR_me\_fFI]gH\dPNOaK_IXZJiekQK_faK_fFI[iS _ekV�� eR_mFgHGHRQZ_ j H\] J HG_fS H\QZH-/Ra-, � [ J^e-�*_f[WHkj�FIN*XZ_#.OH-�P] LGV*H � QT[��(/\[@H\j�FINP[ dPNOaK_fXoJ^e\Q*dP]gH\d �[^]IFIXZ[i_ Hkj*_��Pd [i]IV*H Y e\[nN*eR_�/R]I[ e FIQZa �K[^YR[^QZH\d'[�� �(�*]IXZV0/@FgNP[ QZeR_bF �K[iJie �K[�.kekQTFINPH��0/\N;S ekVOae\_Id [ JCFg_Wek]g[ _fFIXZQZQN�PV��K[i]We\J FIXZY\[;]g[i_I[ie\]gJMNN, � � �KXTFIXZH\V*e\QTQZa-.'e\_ FIN*[ ekS H-�*VRF@e\V���C�� ekQZX`FbaHkj'FINP[W_��Pd'[^]gVPH Y e �Pe FMe5XZV*J^]I[ e\_I[i_#. FINP[5_bF)���Ka H\j'd'HR_g_IX �PQZ[@_IaO_fFI[iS e FIXoJ [+F1[iJ Fg_ �'[iJ^H\S [i_ShHR]I[ e\V�� ShHR]I[ XZS d HR]fFMekVGF#, �WQZ_IH J ])�*J XoekQmXo_ FgNP[ XTVOYR[i_fFIX>/Re FgXTHRV�H\j H\FINP[i];dP]IHKJ^[i_g_f[ _FIN*e\V>e\JiJ [^QZ[^]Me FgXTHRV � NPXoJMN N*e Y\[ � [i[^V>_��0/�/\[i_fFI[�� FIH [+*KdPQoekXZV FIN*[5H �*_f[i]IYR[�� �KXZS VP[i_g_ Hkj
�KXZ_fFge\VGF _��Pd'[^]gVPH Y ek[�,

� N*XZ_ FgNP[i_IXo_ j HKJ+�*_I[i_ HRV>FgNP[�H �*_f[i]IY ekFIXZH\V*e\Q1eR_fd'[iJ Fg_ H\j _��Pd'[^]gVPH Y ek[-.KXZV�d*ek]IFIXoJ+�*QZe\]H\V FIN*[ CE�*ekVGFgX`FMe FIXZY\[@e\V*ekQZaK_fXo_mH\j'FgNP[^XZ] _fd'[iJ FI]Me0. � XTFIN FINP[ �0�*ekQ1ekXZS H\j7_fNP[�� �KXZV0/�QZX!/RNGFH\V�FgNP[ dPNOaK_fXoJ^_BHkj*FINP[ _f[ H �0Pb[iJCFM_ ekV���FI[i_fFIXZV0/ _fHRS [ H\j*FIN*[ d'HR_g_IX �PQZ[ _faK_fFI[^S ekFIXoJ [4F'[ JCFg_ekV�� dP]gH\d'HR_I[�� ekQTFI[^]gV*ekFIXZY\[i_ FgH eRJ^J^[^QZ[^]Me FIXZH\V�,
� N ekdKFg[^] p /\XZY\[ _ e �P]gXT[^jBXZVGFI]gH �0�*JCFgXTHRV H\j FgNP[�dP]gXTV J XZdPQT[ _ ekV�� S e FgNP[^S ekFIXoJ^ekQ7j H\] �S �PQoe FgXTHRV Hkj�FgNP[5_fFge\V��Pek] � S H��K[^Q1Hkj J^HR_IS H\QZH-/\a ekV�� FgNP[ � e aK_mXZV � NPXoJMN FgNP[Wd*e\]ge\S �[ FI[i]g_ Hkj FgNP[ ShH��K[iQ JiekV �'[ H �KFMekXZVP[�� , � N*ekdPFI[^] � j HKJ4�*_f[ _ HRV FIN*[ �*_I[ H\j FbaOd [ 
 e_B�Pd'[^]gVPH Y ek[ FgH _fHRQTYR[ j H\];FgNP[ J^HR_IS H\QZH-/\XoJ^e\Q d*ek]MekS [ Fg[^]M_4, � N*ekdPFI[^] r �K[i_gJ ]gX � [ _ FINP[H �*_I[^]gY e FIXZH\V ekQPe\_Id'[iJCFM_nekV��hFINP[W_Id'[iJCFg]IHG_IJ^H\dPXoJ��Pe FMe FI]g[iekFIS [^VGF XZV ]I[iQZekFIXZH\V � XTFIN QZH � �ekV�� NPX>/\N � ]g[��P_INPXTj F _��Pd'[^]gVPH Y ek[ �KXo_IJ^H Y\[i]I[�� XZV>JiekS d*ekX>/\V _mXTV � NPXZJMN 
 d ek]IFIXoJ XZd*e Fg[�� eR_e�Sh[iS �'[^]�H\j FgNP[�C�D*EH"4���?F�G�� I0F��LK F�'MF�5-7VN
�SF1Q4"$%+� 8 �"� � ; , � N*ekdPFI[^] � d*]I[ _f[iVRFM_ FINP[d H � [^] Hkj _Id [ JCFg]IHG_IJ^H\dPXoJ �PekFge j HR] XZVOY\[ _bFgX!/Ge FIXZV0/ FgNP[ d*]IHRd [i]fFgXT[ _ H\jKFbaGd'[ 
 eW_��Pd [i]IV*H Y e\[ekV���FI[i_fFIXZV0/ d'HR_g_fX �PQZ[ _IaK_bFg[^S e FgXZJ [+F1[iJ Fg_ XZV�FgNP[^XZ]
�*_I[ eR_ �KXZ_fFge\V*J [ XZV��KXoJ^e FgH\]M_4, EOd'[iJ XoekQe FfFg[^VGFIXZH\V>XZ_�/\XZY\[iV FIH FINP[ ]I[ _B�*Q`FM_nHkj VP[ � QZa �K[+8*V*[��>_Id'[iJCFg]ge\Q*S [ieR_B�*]I[iSh[iVGFg_ 8 V*e\Sh[��

;��	� = ; ekdPd*QTXZ[�� FgH�FINP[ _fd'[iJ FI]Me�Hkj QTH � �We\V�� NPX>/\N�� ]g[��P_INPXTj F _B�*d [i]IVPH Y e\[hXZVGFI]gH��(�*J [��
� N*ekdKFg[^] r , �BXZV*ekQZQTa�. � N*e\dKFI[i] � d*]IH YOX �K[i_ e _B�PS S ek]ga H\j FIN*[ dP]IH �PQZ[^S _ e � �K]g[i_g_I[��ekV�� ]I[ _B�*Q`FM_ j H-�PV��N,
�*H-�P] d ekd'[^]M_ ek]g[5XZV*J Q>���K[�� XTV FIN*XZ_ FgNP[i_IXo_4.KQoe��'[^QZ[�� e\_ � � �
	 , 9 %'? " �A� dP]g[i_I[^VGFM_FINP[ �PekFge>FI]g[ie FgS [^VGF S [^FINPH�� �K[i_gJ ]gX �'[���XTV � N*e\dKFI[i] r , �@d ek]IF5j ]gH\S FgNP[ ]I[��(�*JCFgXTHRVHkjmFIN*[ _Id [ JCFI]Me0.'S a S ekXZV�J HRVGFI]gX �0�PFIXZH\V�FIH>FINPXo_ � HR]IL XZ_WXTV FINP[ �K[^YR[^QZH\dPS [iVRF5Hkj FINP[Sh[^FINPH��P_ FgH J^ek]g[ j��*QTQZa [i_fFIXZS e Fg[ �*V*J [i]fFMekXZVRFgXT[ _ ekV�� NPHG_bF � /GekQoe�*Ka&?H�(* J^H\VGFge\ShXZV*ekFIXZH\VQT[iY\[^Qo_#, 
 FIHOHRL-JMN*ek])/\[ H\j � ]gX`FgXTV0/ S HR_fF Hkj@FgNP[ FI[+*OF ekV�� J HOHR] �KXZV*ekFIXZV0/ FgNP[ � N*H\QZ[

� HR]IL , 9 %;? " �O�d� dP]g[i_I[^VGFg_ FgNP[ ekV*e\QTaK_IXZ_ H\j FgNP[ VP[ � QTa �K[+8*V*[�� �	��S [ie\_��P]g[^S [^VGFM_ekdPdPQZXZ[�� FgH e�Qoek])/\[ _f[^F H\jWVP[ ek] �Ga-_��Pd'[^]gVPH Y ek[�.ne\_ �K[i_gJ ]gX � [�� XZV � N*e\dKFI[i] � , � N*[Sh[ e\_��P]g[^S [^VGF �P[+8*VPXTFIXZH\V�.PekdPdPQZXoJ^e FgXTHRV e\V��>_�� �*_I[#CE�P[iVRF ekV ekQZaO_IXo_nXo_ S a J HRVRFg]IX �0�KFgXTHRVFIH FgNPXZ_5d*e\d [i]#.'e\_ � [^QZQ eR_ FIN*[ � ]gX`FgXTV0/>Hkj FINP[ FI[4*GFO, 9 %'? " � �d�d� _fN*H � _ FINP[ �K[ FMekXZQT[��_fd'[iJ FI]MekQ e\V*ekQZaK_fXo_ Hkj FIN*[�d [ J+�PQZXoek] FbaOd'[ 
 e _B�*d [i]IVPH Y e�

�����	�	�	��� .OH � _f[i]IYR[�� �Ga>FINP[
� � � , 
 FIHOHRL d ek]IF5XZV FIN*[ ]g[��(�*J FIXZH\V H\jnFIN*[h_Id [ JCFg]ge e\V�� XZV FgNP[ �PXZ_gJ+�*_g_IXTHRV*_WQZ[ie �KXZV0/FIH FIN*[�ekV*e\QTaK_IXZ_ d*]I[ _f[iVRFg[�� XTV FgNP[ d*e\d [i]#, 9 %'? " � �
	 dP]g[i_I[^VGFM_ FINP[ _fF����Ka H\j � rNPX!/RN�� C�� ekQZX`Fba _fd'[iJ FI]Me;j ]gH\S � p NPX!/RN�� ]I[��P_fN*X`j FnFbaOd'[ 
 e _B�Pd'[^]gVPH Y ek[WH �*_I[^]gY\[�� � X`FgN FINP[
	 "+��7 � ���65E" = "+'!"+�4%TFSEH"+, 
 d*e\]fFgXZJ^XTd*ekFI[��-XZV FgNP[�H �*_I[^]gY e FIXZH\V ekV�� ]I[��(�*JCFgXTHRV H\j@FINP[_fd'[iJ FI]Me0.1ekV���XZV FIN*[ ekV ekQZaO_IXo_@HkjmFgNP[ ]g[i_��PQTFg_#. XZV d*e\]fFgXZJ4�PQoek]O.PFIN*[ J HRS d*ek]gXZ_IH\V�H\j �	�Sh[ e\_��P]g[^S [^VGFg_ � XTFIN(FINPHG_f[hHkj V*[iek] �Oa _B�Pd'[^]gVPH Y ek[�.7ekV�� FINP[ � ]gX`FgXTV0/ Hkj FINP[ ]g[^Qoe Fg[��
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_I[iJ FIXZH\VN,
KWFIN*[^]�d*ekd'[^]M_ XTV � N*XZJMN 
 � eR_>XZVOY\HRQTYR[�� ek]g[ /RXTYR[^V eR_>]g[ j [i]I[iV*J [ 8 _I[^[ E 
  �" �

� " , %'
 " � 9 %'? " ��/*; , �PHR]5_IH\S [�H\jBFgNP[^S�. 
 J HRVGFI]gX �0�PFI[�� FgH FIN*[ �KXo_IJ4�*_g_fXZH\V*_@NP[^Q � �OaFgNP[ e��KFgNPH\]M_ �(�P]gXTVH/(FgNP[ dP]g[^d*e\]gekFIXZH\V dP]IHKJ^[i_g_ 8 9 %'? " ��/ 	�� � ekV�� �<; , 
 V HkFIN*[^]Jie\_I[i_#. 
 ekQo_fH>FIHOH\L�d*e\]fF XTV�FINP[ H �*_f[i]IY ekFIXZH\V*_5ekV�� �Pe FMe ]g[��(�*J FIXZH\V 8 9 %;? " �</ ��� # �
� e\V�� 
 ; , 9 %'? " � � Xo_;e J H\VGFg]IX �0�KFgXTHRV FIH FIN*[ dP]gHKJ [i[��KXZV0/R_ H\jnFINP[ 3 H\]gLK_fNPHRd H\V
C?D*E0"4���?FHG ��" ��������D9��� NP[^Q � XZV lme\]IXo_#.7XTV � e a pkqRq �0. ekV�� J^e\V � [ J^H\V*_IX �P[^]g[�� e\_;edP]g[^QZXZShXZV*e\]Ia YR[^]M_fXZH\V Hkj 9 %'? " �V�*� ,



� �������	��
 �

� � � � ��� � � � � � � � ��� �	�
� � ��
 ��� �
���

� ��� � � �`��� 
 � � �<��� � 	�� ��� � � � � ��� 
4��� � 
�� � �
� �
� H��K[^]gV(J^HR_IShHRQTH�/\a XZ_ �*eR_f[�� H\V��nXZV*_fFI[^XZV�� _ /\[^V*[^]MekQ7FgNP[^HR]Ia H\j ]g[^Qoe FIXZYOX`Fba�, 
 V�H\] �K[i]FIH _IH\QZY\[ FgNP[@j��*V��PekS [iVRFMekQ'[#CE�*ekFIXZH\V*_mH\jN/\[iVP[^]MekQP]g[^Qoe FgXTYOXTFba 8 \
� �0��� "+� ��� � "Tj�DH��� �^F��H� ; .KeShH��K[iQ1N*e\_ FIH �'[ /RXTYR[^V j HR] FgNP[ S e FfFg[^] �KXo_bFg]IX �0�KFgXTHRV>XZV FgNP[;U@VPXZY\[i]g_I[-, � NP[;_fXZS dPQZ[i_fFHkj;_B�*JMN S H��K[^Qo_ � e\_ XZVGFI]gH��(�*J [�� �Ga �P]gXT[��KS ekVPV e\V��  7[^S e�� �`Fg]I[ e\V�� XZ_ FgN*e F Hkj;eNPH\S H-/R[^VP[iH-�*_ ekV��>XZ_IHkFg]IHRdPXoJ ?H�*X � , � N*XZ_ S [ie\V*_ FIN*ekF#.OYOXT[ � [�� H\V _IJiekQZ[i_ QZe\]�/R[^] FIN*e\VFINP[ QZHKJ^e\Q J HRV*J [iVGFI]Me FIXZH\V _ Hkj S e FfFg[^]O. FgNP[ UWVPXZY\[^]M_I[ dP]I[ _f[iVGFg_�e\V [^Y\[iV �K[^V*_IXTFba e\V��QTHOH\LK_ FgNP[>_gekS [ XTV-e\QTQ �KXT]g[iJ FIXZH\V*_#,��@[iJ [iVGF�H �*_I[^]gY e FIXZH\V _ N*e Y\[ J HRV(8*]gS [��(FIN*ekF;FINP[QZe\]�/R[�� _IJiekQZ[ �KXo_bFg]IX �0�KFgXTHRV H\j S e FIFI[^] XZV FINP[�UWVPXTYR[^]M_f[ Xo_ NPX!/RNPQZa XZ_IHkFg]IHRdPXoJ�, 
@H � .KXTj � [
�*e\_I[5H��P]M_f[iQTYR[i_ H\V FgNP[ I+FSEH"+��� � %$���	E ��� ��%4� E�'!"4.PFgNP[ j e\J F FgNP[ � [ H �*_f[i]IYR[5e\V>Xo_fH\FI]gH\dPXoJU@VPXZY\[i]g_I[ _fN*H-�PQ � VPHkF �'[>e d'[iJ4�PQTXoek]gXTFba�Hkj H-�*]�H �*_I[^]gYOXTVH/ QZHKJ^ekFIXZH\V 8 FgNPXZ_ XZ_ �*_B� ekQZQTaJ^ekQZQZ[�� FIN*[ %TF �LK	F�'MF)5�� %$��'2E ��� ��%4� E�'!" ; , � NPXo_>XZS dPQZXT[ _ FgN*e F FINP[�UWVPXZY\[^]M_I[�_fN*H-�PQ � � [XZ_IHkFg]IHRdPXZJ e��'H-�PFme\VOa�d HRXTVGF � [ � H��PQ � JMNPHOHR_I[ FIH H �*_I[^]gY\[ j ]gH\S�, A H\S H-/R[^VP[iX`Fba�Xo_BFIN9�*_e5J^H\V*_I[#CE�P[iV*J [ HkjPFgNPXZ_B]g[ieR_fHRVPXTVH/ ��Xo_fH\FI]gH\dOa e � H��KF ShHR]I[ FIN*e\V HRVP[ d'H\XZVGFBXZS dPQZXT[ _BFIN*ekFFINP[ �K[iV*_IX`Fba>_INPH��PQ �	�'[;[^YR[^V XTV FIN*[;[^VGFIXZ]I[;UWVPXTYR[^]M_f[�,

� N*[ /\[iH\S [ Fg]Ia�H\j7ekV XZ_IHkFg]IHRdPXoJ e\V�� NPHRShH�/\[iVP[^H��*_ U@VPXZY\[i]g_I[ XZ_ /\]g[ie FgQTa _fXZS dPQTX!8*[��
�(�P[ FIH(FINP[ _IaOS Sh[^FI]gXT[ _hXTVGFI]gH��(�*J^[�� , 
 Fg_hS e FIN*[^S e FgXZJiekQ j H\]gS �*QZekFIXZH\V XZV-Fg[^]gS _ HkjJ H\S H YOXZV0/ _IdPNP[i]IXoJ^e\Q1J^HOH\] �KXTV e FI[ _��E.�� e\V�� � .*e\V�� J^HR_IS H\QZH-/\XoJ^e\QPFgXTS ["!nQZ[ie �P_ FIH FINP[j H\QZQTH � XZV0/hSh[^FI]gXZJ �

#%$'& 3 # ! & 5)( & 8 ! ;+* # � &
� 5-,%� &/. � &'# � & . � & _fXZV & � # � &10-2 8 p , � ;

� NP[^]g[ � [5_I[ F FgNP[5_Id'[^[�� Hkj7QZX!/RNRF43 3��We\V��5( 8 ! ; Xo_mFIN*[WFgXTS [����K[id [iV��K[^VGF _IJiekQZ[ j e\J FIHR]
� NPXZJMN J HRVGYR[^]IFg_ J HRShH YOXZV0/ �KXo_fFgekV J [i_ XZVGFIHhdPNOaO_IXoJ^ekQ �KXo_bFMekV*J^[i_#, � NP[ J^H\V*_fFge\VGF J4�P]IY e��F��P]g[5Xo_
/\XZY\[iV �Oa FINP[ d*e\]ge\Sh[^FI[i]4, � NPXZJMN Fge\L\[ _nFgNP[ Y e\Q!�*[i_ . �-. q .KHR]�5 � �K[^d'[^V��KXTVH/

�
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HRV � N*[ FIN*[^] FgNP[�U@V*XTYR[^]M_f[�Xo_>J QZHR_I[��N.J? ekF#. H\]>H\d'[^VN. ]g[i_Id [ JCFIXZY\[iQTa�, � NPXo_ Xo_ J^e\QTQZ[��FgNP[ � FeB$"+���6��F���
�����' 2�"+� S [ Fg]IXoJ 8 H\] 	 ��S [ FI]gXoJ�.Bj H\]h_fNPHR]fF ; , � NP[>_IH\Q>�KFgXTHRV Hkj<�nXZV��_fFI[iXTV�� _ [#CE�*e FgXTHRV*_ j H\] eWd [i]fj [ JCFmJ HG_fS H\QZH-/RXZJiekQ�? �PX � �K[i_gJ ]gX � [�� �Oa5FgNP[&	 � S [ Fg]IXoJ /RXTYR[i_]gXZ_I[;FgH FIN*[AC��������-������� F#��"+'5Hkj J HG_fS HRQTH�/\a-.'ekQo_fH J^ekQZQZ[���FgNP[ �*]IXZ[��PS e\VPV �  7[^S e�� �`Fg]I[ �
� H � [i]fFM_fHRV � 3 ekQZL\[i] S H��K[iQ 8 ��� 	 � ; ,

�nXZV*_fFI[iXTV�� _ [#CE�*ekFIXZH\V*_ J^e\V �'[ YGXZ[ � [�� e\_ e ]I[idP]I[ _f[iVGFge FgXTHRV Hkj S ekFfFg[^]@ekV�� [^V*[^])/\aeR_ FINP[�_IH-�*]gJ^[i_ Hkjn_Id*e\J^[�� FIXZS [ J4�P]gY ekF��P]g[-, � a>XZVRFg]IH��(� J XZV0/ FINP[ 	 � S [ FI]gXoJ;ekV�� J^H\V��_IX �P[^]gXTV0/ FgNP[WU@V*XTYR[^]M_f[ FIH �'[We d'[^]Ij [iJCFO.RN*H\S H-/R[^VP[iH-�*_ ?H�PX � Hkj1[^V*[^])/\a �K[iV*_IX`Fba 0 .RH\VP[H �KFge\XTV*_ FINP[ [#CE�*e FgXTHRV*_ FgN*e F �K[ Fg[^]gShXZVP[;FgNP[ �PaGV ekS XZJi_ Hkj FgNP[ J^HR_IShXoJ1?H�*X � .'X , [�, FgNP[[iY\H\Q>�KFgXTHRV H\j FINP[h_IJiekQZ[;d*ek]MekS [ Fg[^] ( 8 ! ; , K5VP[;H\jBFgNP[i_I[ [OCE�*e FgXTHRV*_ Xo_ FIN*[`U ��� "$�HK ���H�
"Tj�DH��� �^F��H.

� & * *��( ( 0 & 3 �������
� 0 5 ,( & 2 8 p , p ;

� NP[i]I[�����XZ_ 
@[ � FIHRV�� _ J^H\V*_fFge\VRFBHkj0/R]ge YOXTFge FgXTHRVN,�3 [ N e Y\[ XZVGFI]gH��(�*J [�� FIN*[ �K[48*VPXTFIXZH\VH\j;FINP[ � DgB*B4'!" E0������K "+� "4��. � . � NPXoJMN /\H YR[^]gV*_ FgNP[([4*Kd*ekV*_IXZH\V�]Me Fg[�Hkj FINP[���� 	 �UWVPXTYR[^]M_f[�, � 8 ! ; Xo_ XTV F)�P]IV �K[^FI[i]IS XZVP[��	�Oa 0 8 ! ; ekV��>FgNP[;Y ekQ>�P[ HkjBFINP[�J4�P]gY ekF��P]g[", ,
� �"!$#&%"'('*)+!-,/.�0

 [ F
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�
 l ekV�� FbaOd'[ 
�
  E�
@[�, KWFINP[i] _Id [ JCFI]gHR_gJ HRdPXoJ^ekQZQZad [ J+�PQZXZe\]WE�
@[ 
 
 � [^]g[;ekQo_fH&/\]gH-�*d [��>XZV FbaGd'[ 
�
 V e\V�� FbaOd'[ 
�
 �N,
� eR_f[�� H\V�_Id [ JCFI]MekQGJMN*ek]Me\J FI[i]IXo_bFgXZJi_4.^F � H@_�� �KFbaOd'[i_ HkjKd'[iJ+�*QTXoek] E�
@[ 
 e � [i]I[nX �K[iVRFgX �

8*[�� , � NP[ _f[@e\]I[
/\]gH-�Pd'[��he\JiJ HR] �KXZV0/5FIH FIN*[^XZ]mdP]IH\FIH\FbaGd'[i_ 

� � �	� ���;ekV�� 

�����	� ����� ,
� [^j H\]g[ S e�*KXTSI�PS�QTX>/\NGF#.RFIN*[5_Id [ JCFI]Me Hkj ���	� ��� � QZXTLR[ E�
W[5_INPH � � [ ekLhEKX�� ��� � � � � e\V��HkFIN*[^] XZVGFI[i]IS [��PXZekFI[�� S e\_g_n[iQT[iSh[iVGF QZXTVP[ _4, �@j FI[^] S e�*KXZS �PS�QZX!/RNGF#.RFINP[ _f[5d [ J+�PQZXZe\]IXTFIXZ[i_
� [ J H\S [@d*]IH�/\]g[i_g_fXZY\[iQTa;QZ[i_g_mVPH\FIXoJ [ie �PQZ[-, � NP[ /R]IH��Pd Hkj ����� ������� QZXTLR[ E 
@[W_INPH � _bFg]IHRV0/
� X�� � QTXZVP[i_ � N*XZJMN d [i]g_IXo_bF QZH\V0/ e j Fg[^] S e�*KXZS �PS%QTX>/\NGF#, � NP[;Qoe FIFI[i]WE�
@[;ek]g[5j H-�PV�� FgH
� [  p FgH ��S e-/\VPXTF����P[i_ j ekXZVGFI[^] ekV�� _fX>/\V*X 8 JiekVGFIQZa ]I[�� �K[i] FgN*ekV>FINP[ e Y\[i]ge-/\[@E�
@[ 
 e0,EOd [ JCFg]IHG_IJ^H\dPXoJ^e\QTQZa;VPH\]gS ekQPE�
W[ 
 e5e\]I[ ekQo_IH JiekQZQT[��3; � ]MekV JMN�VPH\]gS ekQ =0. XZV ]I[^j [^]g[^V*J^[ FgHFINP[ � H\]gL�H\j � ]MekV*JMNh[ F ekQ ,�4 � p 5�, �BX>/-�P]g[��0, p _INPH � _BFINP[WVP[ie\]�� S e�*KXTSI�PS QZX!/RNGF _fd'[iJ FI]MeHkj FgNP[;VPHR]IS ekQ 

� � �	�	��
 ekV��>FINP[;d'[iJ4�PQZXZe\] dP]IH\FIH\FbaGd'[i_ 

� � �	� ��� ekV�� 

�����	� ����� .
� X`FgN>FgNP[ XTHRV*_ ]I[ _fd'H\V _fX �PQZ[Wj HR] FgNP[ S HR_fF dP]gH\S XZVP[^VGF j [iekF��P]g[i_ S ek]gL\[�� ,+� N*ekdKFg[^] � XZ_
�K[��KXoJ^ekFI[��>FgHhFINP[ �K[^Fge\XTQZ[���_fF����Ka>HkjnE�
 
 e _fd'[iJ FI]gHR_gJ H\d*XZJ5dP]gH\d'[^]IFIXZ[i_#,
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@[ FIN*ekF �P[+8*VP[ FgNP[�S e\XTV d [ J+�PQZXoek] _B���KFbaOd [ _ 8 

�����	� ��� . FIH\d�. ekV�� 

�
���	� � ��� .�� H\FfFIHRS ; , � NP[;XZH\V _ ]I[ _fd'H\V*_IX �PQT[ j HR] FINP[�S HG_bF dP]gH\S XZVP[^VGF j [iekF��P]g[i_ XZV�[ieRJMN_�� �KFbaOd'[�ek]g[5S ek]gL\[�� ,
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� � ������� ��� p �
� �(!-, )�� ��, 
�% � 	 ! � �". � ! � , %�� ) � � ' ) , � % !�) . , )�� �
�@S H\V0/ ekQZQ7FIN*[�FbaOd [ _4.7E�
W[ 
 e � [^]g[ j H-�*V���FIH _fN*H � ]g[^S ek]gL e��PQZa _IXZShXZQoek]WQZX>/\NGFgJ4�P]IYR[ekV��-_Id'[iJCFg]ge\Q dP]IHRd [i]fFgXT[ _4.me\V�� _IS ekQZQ �KXo_Id [i]g_IXTHRV-XZV e�� _fHRQ!�KFg[>S e�/RVPXTF����K[�e F S e�*KX �S �PS QZX!/RNRF 8 � � q � r S e�/ ; 4 r�� . ��� 5 , � j��P]IFINP[i] _fFI[id j H\] � e\] � XZV FIN*[I�*_I[�H\j E�
@[ 
 ee\_ �KXZ_fFge\V*J [ XZV��KXoJ^e FgH\]M_ � e\_ d'HR_g_fX �PQZ[ j ]gH\S�FIN*[ e\V*ekQZaK_fXo_ H\j5e Qoek])/\[ _f[^F H\j E�
@[�XZVFINP[ � DgB*B+'!"�� FHW84 p �(. � � 5�.mX , [�,!.mXZV-FgNP[>]MekV0/R[ q � q � � � � q � �-. � NP[i]I[>FINP[ A � ���PQT[
�KXZe-/\]MekS�Xo_ � [iQTQ ekd*dP]IH *KXZS e FI[�� �Oa-e QTXZVP[ ek] QZe � FINP]gH-�0/RN-FgNP[ A � � �*QT[�d*e\]ge\Sh[^FI[i]
8 # � 3 � �$"1 � ; .BekV��(FIN*[ d [ J+�PQZXZe\];Y\[iQTHKJ XTFIXZ[i_�Hkj�/GekQoe�*KXZ[i_ ek]g[ VP[4/RQTX>/\X �PQZ[ � NP[^V J HRS �d*ek]g[�� FIH FINP[ ]g[iJ^[i_g_fXZH\V YR[^QZHKJ XTFIXZ[i_#, � NP]gH-�0/RN FgNPXZ_;e\V*ekQZaK_fXo_#.'XTF � e\_Wj H-�PV���FIN e F FINP[
�KXZ_Id'[^]M_fXZH\V XZV d [ ekL S e-/\VPXTF����K[i_�J^H-�PQ � �'[ ]I[��(�*J^[�� �Oa(e J^H\]g]I[ JCFgXTHRV �*eR_f[�� H\V FINP[_fN*e\d [ H\j FIN*[;QTX>/\NGFgJ4�P]gY\[i_#.Ke\_ �K[ _IJ^]IX �'[�� � [iQTH � , � NPXo_
8*V��PXTV0/ e � �K[�� _��PdPd'H\]IF FIHhFINP[J^e\_I[WH\jN�*_IXTV0/ E�
@[ 
 e eR_ ��� ��� �-���)���! O"$� %$�����('!"�� 8 X , [�, ekj FI[i] FgNP[5J^H\]g]I[ JCFgXTHRV XZ_ ekd*dPQTXZ[�� ;j H\]@J HG_fS HRQTH�/\a-, �@d*e\]fF j ]gH\S�FgNP[�_fFgekV��Pek] �KX>Gie FgXTHRV>H\j FIN*[ d'[ie\L S e�/RVPX`F)���K[ _4.OFgNP[��*_I[Hkj@E�
@[ 
 e�e\_ �PXZ_fFge\V*J [ XZV��KXoJ^e FgH\]M_ ]I[OCE�PXT]g[i_5FgNP[>e �P[#CE�*e Fg[hFI]g[ie FgS [^VGF;Hkj [+*OFIXZV*JCFgXTHRVJ H\]g]g[iJCFgXTHRV*_ 8 XZV d*ek]IFIXoJ+�*QZe\]#.OFgNP[�J HRVRFg]IX �0�KFgXTHRV j ]IHRS%[+*OFg]ge-/RekQoe\J FIXoJW[4*OFIXZV*JCFgXTHRV ; , � NPXZ_QZekFfFI[i] d HRXTVGF � e\_ ekQo_IHhe � �K]g[i_g_f[�� FIN*]IH��0/\N FINP[�_fF����Ka>H\j QZX!/RNRFMJ+�P]gY\[ _ j ]IHRS�E�
@[ 
 ehXZVFINP[ A � � �PQZ[1?*H � ,

� N*[ _bFMekV��*ek] �KX!G e FgXTHRV>HkjnE�
W[ 
 ehQ!�PS XZVPHR_IXTFIXZ[i_ Xo_ �*eR_f[�� HRV FINP[;H �*_f[i]IY ekFIXZH\V FIN*ekF
�P]IX>/\NGFg[^] E�
@[(_fNPH � �$' F�WJ"4� FgXTS [�� [^YRH\Q>�KFIXZH\V 8 X , [-,>. B4�PFO�-��"+� QTX>/\NGFMJ+�P]gY\[ _ ; ekV�� YOXoJ [��Y\[^]M_ge0, EK[^Y\[i]ge\Q S [ FgNPH��P_ j H\]hd*ek]MekS [ Fg[^]gX!GiXTVH/ FINPXo_h]I[iQZekFIXZH\V N*e YR[ �'[^[^V �K[^YR[^QZH\d'[�� ,lnNPXZQTQZXZd*_�4 � � 5��K[+8 VP[�� FgNP[ d*e\]ge\S [ FI[i]�� � "�� 8	� ; e\_;FgNP[>e\ShH��PVGF XZV S e-/\VPXTF����K[i_ HkjFINP[ �K[ J ]g[ie\_I[ Hkj*FgNP[ � � �*ekV�� QZX!/RNGFgJ+�*]IYR[ �'[ F � [^[iV S e�*KXZS �PS)QZX>/\NGFnekV�� � � �Pe aK_ e j FI[i]#,
�)FIX>/\NGF5J^H\]g]I[iQZekFIXZH\V � e\_ j H��PV�� �'[ F � [^[iV
� � "�� 8	� ; e\V�� d'[ie\L Q>�PS XTV*HR_IX`Fba 8 �  q � �S e-/ ; 4 �Rp 5�. ekj FI[i]We J HR]I]g[iJ FIXZH\V j H\]@[4*GFgXTV JCFIXZH\V �*eR_f[�� H\V FINP[ [^Y\HRQ!�PFIXZH\V�HkjmJ HRQTHR]g_ 4 r � 5XZ_5d [i]fj HR]IS [�� , � NP[h_bFg]I[iV0/kFgN HkjmFgNPXZ_5d*e\]ge\Sh[^FI[i]IX>GiekFIXZH\V�QTXZ[i_WH\V FgNP[ _IXZShd*QTXoJ XTFba � X`FgN
� NPXZJMN�� � "�� 8�� ; JiekV	� [;H �KFge\XTV*[�� ,� N*[ _B�*JiJ [ _I_ H\j FIN*[
� � "�� 8�� ; d*ek]MekS [^FI[^] S HkFgXTY ekFI[��(FgNP[ _f[ ek]MJMN j HR];HkFIN*[^] d*e �]ge\Sh[^FI[i]IX>GiekFIXZH\V*_#, �@XT[ _I_>[ F e\Q6,*4 � � 5 XZVGFI]gH��(�*J [�� FINP[ K�D(' � �]XB%TF�'MF�� ' � 5 > � %aD(�LG�" � > �TE0"
K "4� > F#� 8 �  .� E ; .7e _fHRdPNPXo_bFgXZJie Fg[�� S [ FgNPH�� FgH 8PF FIN*[ ]g[^Qoe FgXTHRV � [^F � [i[^V QZX>/\NGFgJ4�P]IYR[_fN*e\d [ _�ekV��(d'[ie\L e �*_IH\Q>�KFI[ S e�/RVPX`F)���K[ _;j H\] _f[iY\[^]MekQmJ^H\QZH\]M_;_fXZS �PQTFge\VP[^H��*_IQTa�. ekQZQZH � �XTV0/ FgH XZV*J^Q!���P[ FgNP[ [+*OFgXTV*J FIXZH\V J HR]I]g[iJ FIXZH\V�XZV(FINP[ dP]gHKJ [i_g_#, �WV e\Q`Fg[^]gV*e FgXTYR[h_IXTS dPQZ[^]Sh[^FINPH��;Xo_ �*e\_I[�� HRV;FINP[ J^e\d*e��PXZQZX`Fba HkjP]g[^dP]gH��(�*J^XTV0/ FgNP[ ]ge\V0/\[mH\jPH �*_I[^]gY\[��5QZX>/\NGFgJ4�P]IYR[_fN*e\d [ _ �Oa�_bFg]I[^FgJMNPXZV0/ HR]WJ HRVRFg]geRJCFgXTV0/ FgNP[�FgXTS [he�*KXZ_WHkjne Fg[^S dPQoe FI[ QTX>/\NGFMJ+�P]gY\[ �Oa�e
�$� ��"4��% > j eRJCFgH\] $ 4 � �95�, �BX!/��P]I[ �0, �(_INPH � _ FINP[�d'H � [i] H\j@FIN*XZ_hd*e\]ge\Sh[^FI[i]IX>GiekFIXZH\V-XZV_bFMekV��Pe\] �PX!GiXTV0/ E�
 
 ehQZX!/RNRFMJ+�P]gY\[ _4,

� N*[i_I[ [iS dPXT]gXoJ^ekQPJ^H\]g]I[iQZekFIXZH\V*_ S e a � [ [4*Od*QZe\XTVP[�� �Oa�e5FIN*[^H\]g[ FgXZJiekQOS H��K[^QKd*e\]ge\S �[ FI[i]IX>G^[�� �Oa FgNP[@S e\_g_mHkj ��� 
WX _IaOVRFgNP[i_IX>G^[�� XZV FIN*[W[+*KdPQZHR_IXZH\VN, � NP[@]Me �KXZHReRJCFgXTYR[��P[iJ^e aHkj�FIN*XZ_ Xo_fH\FIH\d'[@FgH ��� � HhekV�� FINP[iV FIHh_bFMe��PQZ[ ��� �P[WXo_ FINP[5S ekXZV _IH-�P]MJ [@H\j7[^VP[i]�/RahFIN*ekFd H � [^]M_@FgNP[hQTX>/\NGFgJ4�P]gY\[ e\]IH��PV�� S e�*OXZS �*S QTX>/\NGF#, � N*[he\ShH��PVGF H\j ��� 
WX �P[ FI[i]IS XZVP[i_FINP[;d'[ie\L Q!�*ShXZVPHG_fXTFba e\V�� FgNP[;]Me FI[ H\jBJMN*e\V0/\[ Hkj FINP[;QZX>/\NGFgJ4�P]IYR[ 4 p �95 ,
� N*[ �KXo_bFMekV*J^[i_ H �KFge\XTVP[�� j ]IHRS FIN*[ FINP]g[^[ _fFge\V��Pe\] �KX>GiekFIXZH\V S [ FIN*H �*_>ek]g[ J HRS �d*ek]Me��PQZ[ XZV�d*]I[ J Xo_fXZH\VN, � �KXo_fd'[^]M_IXTHRV Hkj �  q � ��� ek]gH-�PV�� ekV XZVOY\[i]g_I[ _)CE�*ek]g[ Qoe � XZ_j H-�PV�� j HR]nJ+�P]g]I[iVGF S [ e\_��P]I[iS [^VGFg_BHkj7E�
W[ 
 e5XZVhFINP[ A � � �PQZ[ ?*H � ,
K5V*J [ dPN*HkFIHRS [ FI]gXoJ
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 e � � �*ekV�� QTX>/\NGFMJ+�P]gY\[ _4, 
WHkFg[�FIN e F E 
@[
� XTFIN _IQTH � QZa [^YRH\QZYGXZV0/hQTX>/\NGFMJ+�P]gY\[ _ e\]I[ �P]gX!/RNGFI[^] FgN*ekV�e Y\[i]ge-/\[-.OekV��>YOXoJ [�� Y\[i]g_ge0, �'F��cX
�1F�K � � NP[ _Ie\S [�QZX!/RNRFMJ+�P]gY\[ _ ekj FI[i]�e J HR]I]g[iJ FIXZH\V j HR] _fFI]g[ FMJMN $ Xo_ e\dPdPQZXT[�� , � NP[
�KXo_Id [i]g_IXTHRV XZV�d [ ekL S e-/\VPXTF����P[ Xo_@_IX!/RVPX!8 J^e\VRFgQTa>]I[��(�*J [�� ,2� ]I[��KXTF �"4 ��� 5�,
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�PV*J [i]fFMekXZVGFIXZ[i_ ekV��([^]g]gH\]M_WXZV�FgNP[ ]g[��P_INPXTj F �0�P[hFIH�d [ J+�PQZXoek] Y\[iQTHKJ XTFIXZ[i_ 8  � qRq LOS � _ ;ek]g[W]g[^S H Y\[�� .Ge\V>XZVGFI]gXTV*_IXoJWdP]g[iJ^XZ_IXZH\V H\j  q , � p 8 �EM XZV FINP[ �KXo_bFMekV*J^[ ; XZ_ H �PFgekXZVP[�� j H\]E�
@[ 
 eH,

�BX>/-�P]g[ �0, r _INPH � _ ekV�[+*Pe\Shd*QT[ Hkj FgNP[��*_I[;Hkj � � "�� 8	� ; FgH J H\]g]g[iJCFWE�
W[ 
 e S [ie��_B�P]g[^S [iVRFM_ XZV�FINP[ QTHKJ^e\Q A ��� �PQZ[ �KXoe�/R]ge\SD, 
 V H\] �K[^]@FIH �K[^FI[^]gS XTV*[;FINP[ Y ekQ>�P[�Hkj � 1 .FINP[ e��*_IH\Q>�KFI[ �KXZ_fFge\V*J [ _IJiekQZ[ VP[i[��P_ FIH �'[ �P[ FI[i]IS XZVP[�� � X`FgN ekV [4*OFI[^]gV*e\Q Q>�PS XTVPHG_ �X`Fba-JiekQZX �P]Me FgXTHRVN, � NP[D�PV*J^[^]IFge\XTVGFba XZV FgNPXZ_ JiekQZX �P]Me FgXTHRV d'HR_I[i_he(_I[^]gXZH-�*_hQZXTS XTFge FgXTHRVFIH FgNP[>S [ieR_B�*]I[iSh[iVGF�Hkj � 1 � XTFIN E�
W[ 
 eH, � N*[>[+*OFg[^]gV*ekQ JiekQZX �*]gekFIXZH\V XZ_ �*e\_I[�� HRVFINP[ �KXo_bFMekV*J^[i_WFIH�_fHRS [ E�
W[ 
 e>NPHG_bF1/Re\QZe�*KXT[ _4.'S [ie\_��P]g[��@� _fXZV0/ �KX F1[^]g[^VGF;S [ FgNPH��P_4,
�PH\] [4*PekS dPQZ[-.KFgNP[�d'[^]gXTH�� � Q!�*ShXZVPHG_fXTFba>J HR]I]g[^Qoe FgXTHRV>j HR]'� [^dPN*[^X � _bFMek]M_ N*e\_��'[^[iV@�*_f[��
�Ga F � H �KX F1[^]g[^VGF@Fg[ie\S _@FIH>JiekQZX �*]gekFI[ FIN*[�Q!�*ShXZVPHG_fXTFba H\j E�
@[ 
 e>ekV�� �K[^FI[^]gS XTV*[;FINP[Y e\Q!�*[ H\j � 1-, � N*[ ]g[i_��PQTFg_ j ]gH\S�FgNP[ F � HhFI[ ekS _ ek]g[ �PXTYR[^])/\[^VGF
�mEPekN*e [ F@ekQ ,�4 � �95 8*V��
� 1�3 � � � � . � N*XTQZ[ �P]g[^[��PS e\V�[ F@ekQ ,�4 � � 5N8 V�� � 1�3 � � � p 8 � � _IaK_bFg[^S e FgXZJ ; ,

 F@_INPH-�*Q � � [ VPH\FI[��N.KH\V FINP[ HkFgNP[^] N*e\V�� .OFIN e F FINP[ �K[^FI[i]IS XZV*e FgXTHRV>Hkj FINP[;J HG_fS H �QTH�/\XoJ^ekQBd*e\]ge\Sh[^FI[i]g_ 

��ekV�� 
�� �RFO"�� �?F�� �P[^d'[^V��(H\V�FINP[ [+*OFg[^]gV*ekQ J^e\QTX �P]Me FIXZH\V�HkjE�
 
 e Q>�PS XZVPHR_IX`FgXT[ _4, �5_ � XZQTQ �'[>[+*KdPQoekXZVP[�� XTV EO[ JCFgXTHRV �0, �0. � 1 J^e\V � [ _f[id*ek]Me Fg[��j ]IHRS 

� e\V�� 
���XZV���CGVN, p , � �hekV�� 8*FfFI[�� FIH-/R[ FgNP[^] � XTFIN�FgNP[�e��*_IH\Q>�KFg[ S e-/\VPXTF����P[ , 
 V HkFgNP[^] � H\] �P_#.�

� e\V�� 
�� e\]I[ �K[^FI[i]IS XZVP[�� j ]gH\S%FINP[ �)"+'!���6�]G�" �*]IX>/\NGFIV*[i_g_ HkjE�
@[ 
 e e F �PX F1[^]g[^VGF ]I[��P_INPX`j FM_4,
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 V FINP[(dP]I[iYOXTH��*_ _f[ JCFgXTHRV*_4. XTF � e\_ [4*KdPQZe\XTV*[�� NPH � E�
@[ 
 e J^e\V � [(X �K[iVGFIX!8*[�� e\V��d*ek]MekS [ Fg[^]gX!Gi[�� FIH �'[iJ^H\S [ Y\[i]Ia dP]I[ J Xo_f[ �KXo_fFgekV J [ XZV��KXoJ^e FgH\]M_4, � NP[i]I[^j H\]g[-.\J^H\V*_IX �P[^]g[��e\_ _bFMekV��*ek] �KX!Gi[�� J^ekV��KQT[ _4.*E 
@[ 
 e j��PQ 8 QTQ7XTFI[iS _ � e\V�� p XZV>FgNP[ ]I[OCE�PXT]g[^S [iVRFM_ j H\] FINP[
� [ _bF �KXo_bFMekV*J^[ XZV��KXoJ^e FgH\]M_ � FgNP[^a e\]I[ [+*OFI]g[^S [^QZa�Q!�*ShXZVPH��*_4.7e\V�� YR[^]ga N*H\S H-/R[^VP[iH-�*_#.e j FI[i]�e J^H\]g]I[ JCFgXTHRV j ]IHRS FIN*[hQZX>/\NGFgJ4�P]IYR[h_IN*e\d [�, � NP[hFgNPXT] �(d HRXTVGF;XTV(FIN*[ QTXo_bF;VP[i[��P_FIH �'[�e � �P]I[ _I_I[�� � FINP[iXT] � �PX C��*X`Fba�, c [ Fg[^]gShXZVPXZV0/ FgNP[ Y ekQ>�P[i_ Hkj FINP[�J^HR_IS H\QZH-/\XoJ^e\Qd*ek]MekS [ Fg[^]M_�

�#ekV�� 
�� ]g[#CE�PXZ]I[ FINP[ Sh[ e\_��P]g[^S [^VGF H\j5E�
@[ 
 e � H\FIN-XZV FgNP[>QZHKJ^ekQekV��>FINP[ �PXZ_fFge\VRFWUWVPXZY\[^]M_I[-, � NP[�CE�P[i_fFIXZH\V�Hkj �K[ Fg[iJ FIXZV0/>E�
@[ 
 e FgNE� _@ek]gXZ_I[i_#,E 
@[ 
 e ek]g[��PVPdP]g[��PXZJ Fge��*QT[ [^Y\[iVGFg_#, �@Qo_fH .*FgNP[^a�ek]g[;FI]MekV _fXZ[^VGF � XTFWFge\L\[ _Wekd*dP]IH *KX �S ekFI[iQTa pkq �Pe aK_ FgH ]g[ie\JMN�S e�*KXZS �PS QZX!/RNRFO.'e\V�� FIN*[^a j e �K[ �Oa�e��'H-�KF p S e�/\V*X`F)���K[i_XTV(FINP[ _gekS [ XTVGFg[^]gY e\Q Hkj FgXTS [ ekj FI[^] S e�*KXZS �PS QTX>/\NGF#, � NPXo_ d HG_f[ _ e d*]IH �PQT[iS _fXZV*J^[FINP[�_fFge\V��Pek] �KX>GiekFIXZH\V H\j FgNP[ d [ ekL S e�/RVPXTF����K[ S [ieR_B�*]I[iSh[iVGF ]g[#CE�PXZ]g[i_ e /RHOH � J H YR[^] �e�/\[5Hkj7FgNP[ QTX>/\NGFgJ4�P]gY\[-.GXZV*J Q>���KXZV0/hSh[ e\_��P]g[^S [^VGFg_ �'[ j H\]g[WHR] e\]IH��PV�� S e�*OXZS �*S�QTX>/\NGF#,
�0�P]IFINP[i]IS HR]I[�.GE�
W[ 
 e [^YR[^VGFg_ ek]g[ Y\[i]Ia ]ge\]I[ HRV FINP[WFIXZSh[ _IJiekQZ[i_mH\j7e;N9�PS ekV QZX`j [ 8 H\V*[[^Y\[iVGF [iY\[^]ga _f[iY\[i]ge\Q N9�PV��K]g[��(a\[ ek]M_@XZV e VPHR]IS ekQ�/Re\QZe�*Ka ; , � NP[^]g[ j HR]I[�.�ekV�[4F'[ JCFgXTYR[E�
)_f[ ek]MJMN _INPH��PQ � S H\V*X`FgH\]@e Qoek])/\[ ekS H-�PVGF@H\j�/GekQoe�*KXT[ _ FIH XZShd*]IH YR[5FgNP[�JMN*e\V*J [ _ Hkj
�KXZ_gJ H YR[^]ga-,

3 XTFIN FgNP[ �*_I[ Hkj S H��K[^]gV � � c S HR_gekXoJ^_#. � NPXoJMN J H Y\[i] ]I[iQZekFIXZY\[^QZa-Qoek])/\[D8*[iQ �P_HkjWYOXZ[ � 8  � _)C�� ek]g[ �K[#/\]g[^[ ; .mFIN*[ dP]gH �*QT[iS�Hkj E�
 �K[^FI[ JCFIXZH\V J^e\V �'[ _IH\QZY\[�� , �PH\][+*PekS dPQZ[-.'H �*_I[^]gYOXTVH/ ��� � H\j e _)C�� ek]g[ �K[4/R]I[i[ � X`FgN�e r � S [ Fg[^] J Qoe\_g_ FI[iQT[ _IJ^H\d'[ �*_IXTVH/FINP[�� 8*QTFI[i]#. ekV [+*Kd HG_B�*]I[hHkj � q ShXZV9�KFI[ _ ]I[ e\JMNP[ _ p r FgN�S e�/RVPXTF����K[�.�FIN9�*_;e\QTQZH � XZV0/
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3.5 4 4.5
log(czCMB)
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Ho = 64.1 ± 2.8
σ = 0.14 mag
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(m
−

M
)

Ho = 64.3 ± 3.2
σ = 0.18 mag
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Calan/Tololo "Low Extinction" Sample

Ho = 57.7 ± 3.5
σ = 0.24 mag

Corrected for:
  Galactic Reddening

Corrected for:
  Galactic Reddening
  ∆m15(B) vs. Mmax

Corrected for:
  Galactic Reddening
  Host Galaxy Reddening
  ∆m15(B) vs. Mmax

�BX>/-�P]g[ �H, r � � NP[ QTHKJ^e\Q A � � �*QT[ �KXoe�/R]ge\S�j H\]@E�
@[ 
 e � [^j H\]g[ 8 D*EREH"4�,E0����"4' ; ekV�� e j Fg[^]
K&� �-�9'>"9E0����"4' ; e;J^H\]g]I[ JCFIXZH\V FIH FgNP[@S e�/RVPXTF����K[ _mXo_ �KH\V*[ �*_fXZV0/�� � " � 8�� ; , � NP[ 'MFHWJ"+�EH��� "+' _fN*H � _ FINP[;[4F'[ JCF@Hkj J HR]I]g[iJ FIXZV0/ j HR] NPHR_fF���/Re\QZe�*Ka [+*OFIXZV*JCFgXTHRVN,9� ]g[��KXTF � 4 �Rp 5�,
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FIH-_I[iek]MJMN ek]gH-�PV�� e S XTQZQZXTHRV /GekQoe�*KXZ[i_&�Pd FIH � 3 q � � XZV HRVP[ VPX>/\NGF 8  �\q FIH � qRq
8*[^Q �P_ ; 4 �\q 5�, � NP[WJMN*e\V*J [ _nHkj �KXo_gJ H Y\[i]Iahe F N*X!/RN ]I[��P_fN*X`j F ek]g[ [^VPN*e\V*J [�� �Oa FgNP[WQoek])/\[i]Y\H\Q>�PS [i_ J^H Y\[i]I[�� .nFgNPH-�0/RN FINP[�E�
W[ ek]g[ j ekXZVRFg[^]O, �@V e � �KXTFIXZH\V*e\QWJ HRShd*QTXoJ^ekFIXZH\V Hkj
�K[ Fg[iJCFgXTVH/ E�
W[ e F NPX!/RN�]g[��P_INPXTj Fg_7Xo_ FIN*ekF FIN*[^a ek]g[ �*_��*ekQZQTa �PVP]g[i_IH\QZY\[��5j ]IHRS�FgNP[^XZ] N*HR_fF
/RekQoe�*KXZ[i_#, �W_ e J H\V _f[OC��*[^V*J^[-.\e;_I[iJ4�P]I[ �KXo_gJ H Y\[i]Ia;]g[#CE�PXZ]g[i_ e S [ FIN*H � j HR] _B���KFI]Me\J FIXZV0/FINP[ �*e\JML9/\]gH-�*V�� j ]IHRS%FgNP[ VP[ � QTa j H-�*V�� H �0Pb[iJCFO, �BXTV ekQZQTa�.*FgNP[ _��*J^J^[i_g_@H\jBFgNP[ � N*H\QZ[[+*Kd [i]IXZS [^VGF �P[^d'[^V��P_ H\V FgNP[ J^H\V(8 ]IS e FgXTHRV;HkjKFgNP[ E�
-FbaOd [ 8 �KHRVP[ � XTFIN _Id'[iJCFg]IHG_IJ^H\dOa ;ekV�� HRV FINP[ j H\QZQTH � ���Pd dPNPH\FIH\S [^FI]gXZJmH �*_I[^]gY ekFIXZH\V FIH �0�PXZQ � FgNP[ QZX>/\NGFgJ4�P]IYR[i_7e\V��;J HR]I]g[iJ Fj H\]W[4*OFIXZV*JCFgXTHRVN, � NP[ _f[ H �*_I[^]gY e FIXZH\V _ ]I[OCE�PXT]g[;S � JMN S H\]g[;FIXZS [ e F QZe\]�/R[^] Fg[^QZ[i_gJ H\d'[i_j H\] N*X!/RN�� ]g[��*_fNPXTj FBE�
W[mFIN ekV;j HR] VP[ ek] �Ga5H\VP[ _4, A H � FIH@H �KFge\XTV FgN*e FBdP]g[iJ XZH-� _1FI[iQT[ _IJ^H\d'[FIXZSh[ FgH H �*_I[^]gY\[ H �(Pb[ JCFM_ FIN*ekF@N*e Y\[ VPH\F��'[^[iV �KXZ_gJ H YR[^]g[��>a\[ F��

 V FINP[ ��� � q _#. FgNP[ �"� � ekV*_ � [^]g[��hFIN e F
CE�P[ _bFgXTHRV �Oa �P[^Y\[iQTHRdPXZV0/ e�_I[ie\]gJMN S [ FgNPH��

� NPXZJMN dP]gH Y\[�� FgH	�'[>_��*J^J^[i_g_bj��*QmXTV 8*V��PXTV0/ ; �*e FMJMNP[i_)= Hkj NPX!/RN�� ]I[��P_fN*X`j F E�
W[ 
 e0. e\QTQek]gH-�PV�� S e�*KXZS �PS�QTX>/\NGFO.*H\V e d*]I[��K[ Fg[^]gShXZVP[�� �Pe Fg[-, � NPXZ_5ekQZQTH � [��>FIH _IJMNP[��(�PQZ[ FINP[J H\V08*]IS ekFIXZH\V e\V�� j H\QZQZH � � �Pd H �*_I[^]gY e FIXZH\V _ XZV e �KY ekV*J^[-, � NP[ Sh[^FINPH�� J H\V _fXo_bFM_ HRVFgekLOXZV0/�F � H _I[ FM_ Hkj H �*_f[i]IY ekFIXZH\V*_ Hkj ehJ [^]IFge\XTV 8*[^Q � � XTFIN�ekV XZVGFI[i]IY ekQ'Hkj FINP]g[^[ � [i[^LK_#.FbaGd*XZJiekQZQTa �*_IXTV0/(H\VP[>H\]�F � H@8*QTFI[i]g_#, � NP[ 8*]M_bFhH �*_I[^]gY e FIXZH\V _�ek]g[ Fge\L\[iV ]IX>/\NGF ekj FI[^]VP[ � � HOH\V�. FIH-]g[��(� J [ FgNP[�_ILGa �*eRJMLE/R]IH��PV�� Hkj FIN*[�XZS e-/\[ _ j ]IHRS �'HkFgN�_f[^Fg_#, 
 Ve dP]gHKJ [i_g_;FgN*e F ]g[#CE�PXZ]I[ _ /\]g[iekF J HRS d0�KFIXZV0/ d H � [^]O.BFINP[ XZS e-/\[ _;j ]gH\S�FIN*[ F � H(_I[ Fg_ek]g[>ekQZX!/RVP[��N.nJ H\VOYRH\QZY\[�� 8 FIH(eRJ^J^H-�PVGF j HR] �KX!F1[^]g[^V*J^[i_ XTV _f[i[^XZV0/ ; .nekV��-_gJ^e\QT[�� , � N*[XTS e�/R[i_ j ]IHRS�FINP[ 8*]M_bF [^d'HKJMN ek]g[5_�� �KFg]geRJCFg[�� j ]gH\S�FgNPHR_I[5H\j7FIN*[ _I[iJ^H\V��>[^d'HOJMN�, � N*[]I[ _B�PQTFg_ e\]I[h_IJiekVPVP[�� j HR] d HG_I_IX`FgXTYR[ ]g[i_IX �0�*ekQo_ � NPXZJMN � H��PQ � XZV��KXoJ^e Fg[ ekV�H �(Pb[iJ F FIN*ekFN*e\_ �P]gX!/RNRFg[^VP[�� , � NP[ _f[id*ek]Me FgXTHRV HkjnFgNP]g[^[ � [i[^LK_ �'[ F � [^[iV�H �*_f[i]IY ekFIXZH\V*_WH\dKFgXTS X>G^[i_FINP[ �KXo_IJ^H Y\[i]Ia Hkj E�
@[ H\V�FINP[ ]gXZ_IXZV0/>dPN e\_I[ 8 e F � 3 q � � .1FgNPXo_ XTVGFI[i]IY e\Q J^H\]g]I[ _fd'H\V��P_FIHhF � H � [^[iLO_ XZV FINP[ E 
 ]I[ _bF j ]MekS [ ; ,
� N*[>_B� J^J [ _I_ H\j FgNPXo_�_f[ ek]MJMN�S [ FgNPH�� . ekV��(FIN*[ /\]gH � XTVH/ XZVGFI[^]g[i_fF;XTV E 
@[ 
 e H ���_f[i]IY e FgXTHRV*_#. N*eR_�HRd [iVP[�� FgNP[>d'HR_g_IX �PXZQZX`Fba(j H\]he VP[ � _I[ie\]gJMN _fFI]Me Fg[4/\a�.BJiekQZQT[�� �PF�' ' � �E5

�+"$����% > , 
 V FIN*XZ_ J^eR_f[�.RQoek])/\[ �PQTHKJMLK_nH\j7H �*_I[^]gYOXTVH/;FIXZS [ ekF e _IXZV0/\QZ[@Fg[^QZ[i_gJ H\d'[5e\]I[ �*_f[��FIH XTS e�/R[ FgNP[ _Ie\S [J8*[iQ �*_ ]I[id [ e FI[��KQZa;[^Y\[i]Ia j [ � �Pe aK_#.��*_fXZV0/ S �PQTFIXZdPQZ[
8*Q`Fg[^]M_4.kj H\]m_f[iY��[^]MekQ S HRVRFgN*_#, 
 V FgNPXo_5S e\VPVP[^]O. FINP[ _Ie\S [ �PQZHKJML H\jnH �*_I[^]gY e FgXTHRV*_W_I[^]gY\[ _ FIH d [i]fj HR]ISFINP[ _I[ie\]gJMN*[i_ ekV�� e��KFgH\S e FgXZJiekQZQTa>eR_I_��P]g[i_ FgNP[�j HRQTQZH � �*d Hkj FINP[ H �(Pb[ JCFg_ j H-�PV��N, � N*[H\VPQZa�e ���KX`FgXTHRV*ekQmH �*_I[^]gY ekFIXZH\V*_ ]g[#CE�PXZ]I[���e\]I[hFIN*HR_I[ j HR]�_fd'[iJ FI]gHR_gJ HRdPXZJhJ HRV(8*]gS e FIXZH\V�,EO[^YR[^]MekQ'dP]IH-Pb[iJ Fg_ N*e Y\[ e �PH\dKFg[�� FgNP[ ]IHRQTQZXZV0/h_I[ie\]gJMN>ShH��K[�� FINP[ �"� � .OFINP[�� � 5 > X�� C�D6X
E0"4���?FHG �AC "$����% > 8 � �
� � � ; .*FgNP[ C?D*E0"4���?FHG � ��"�5E�-%47AC "$����% > 8 � ���	� ; .*FgNP[ \<jaDH���6�^F�� F _
C � ��� ""Y<C�D*Eg\
� @(FHG ��" � ����%)" I+F �LKI� % \��aEH���H�$�^F�� 8 � � � �
��� � ; . [ FMJ�,
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	 �.
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K5V*J [�E�
W[ 
 e ekF>QTH � ekV�� NPX!/RN ]I[��P_INPX`j F ek]g[�j H-�PV�� e\V�� FIN*[^XZ]>S e�/RVPX`F)���K[ _>J HRS �d0�KFI[�� 8 VPHR]IS e\QTX>G^[�� � XTFIN e�QZX!/RNRFMJ+�P]gY\[ _IN*ekd'[ � Q!�*ShXZVPHG_fXTFba�J HR]I]g[^Qoe FgXTHRV ; .7FINP[ia(J^e\V
� [ dPQoe\J [�� XZV-FIN*[ A � � �PQZ[	�PXZe-/\]MekS�ekV�� FgNP[ Y e\Q!�*[i_ Hkj FIN*[ J^HR_IShHRQTH�/\XoJ^e\Qnd*ek]MekS [ �FI[^]M_ J^e\V � [�_IH\QZY\[�� j ]gH\S ��CGVN, p , � �H, 
 V d*]geRJCFIXoJ [�.OFINPXo_@XZS dPQZXT[ _ FINP[;S [ e\_��P]I[iS [^VGF HkjFINP[>_fFge\V��Pe\] �KX>G^[��(JiekV��PQT[ _ FINP]gH-�H/\N e J [^]IFge\XTV 8*QTFI[i]�XZV H\] �K[^] FgH J H\S d*e\]I[ _��PXTFge��*QTa
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 V FINP[ H\dKFgXZJiekQ ]ge\V0/\[�.BFINP[i]I[ Xo_he�_I[^]gXT[ _�Hkj@d e\_g_��*e\V��P_
�K[48*VP[�� �Ga FINP[iXT] e\_g_fHKJ Xoe Fg[�� 8*QTFI[^]M_ 8������ ��� ; , � NP[ _f[ d e\_g_��*e\V��P_me\]I[@_INPH � V XTV �BX>/��
�P]g[��H, � .\FgH-/\[^FINP[i] � XTFIN>FINP[ _fd'[iJ FI])�PS�Hkj e E 
 
 e ekF S e�*KXZS �PS�QZX!/RNGF#, � NP[5JMN*H\XoJ [@H\jFgNP[ � � � ekV�� eR_@FgNP[hShHG_bF J HRShS HRVPQTa��*_I[�� XTV J HR_IS H\QZH-/Ra � XTFIN E 
@[ 
 e Xo_ �*eR_f[�� H\VNPX>/\N*[^]��P]gX!/RNRFgVP[i_g_ Hkj FINP[ _f[ H �0Pb[iJCFM_ H\V FIN*ekF � e Y\[iQT[iV0/kFgN ]g[4/\XZH\V e F S e�*KXTSI�PS QZX!/RNGF#.e\V���HRV�FgNP[ e Y ekXZQZe �PXZQTXTFba Hkj � [^FfFI[i] J HRV*_fFI]MekXZVP[��(_bFMekV��Pe\] �PX!G e FIXZH\V�j ]IHRS FIN*[ � � �*ekV��QZX!/RNGFgJ+�*]IYR[i_#,


@H � . � NP[iV H �*_I[^]gYOXTV0/ E�
W[>e F�[iY\[i]�NPX>/\NP[i]�]I[��P_INPX`j FM_4. FIN*[ QTX>/\NGF�[iShXTFI[�� XZV(FgNP[]MekV0/R[ Hkj FIN*[ � 8 Q`Fg[^] ek]g]IXZY\[ _;e F�� ek]IFIN-e F QTHRV0/\[i] � e Y\[^QZ[^VH/kFIN _4, � NP[^]g[ j HR]I[�.BJ^H\S �d*e\]IXZV0/ FgNP[ FRB+�+"4�LG�")� S e�/RVPX`F)���K[ _WXZV � 8 ��� ; Hkj E�
W[ e F �KX!F'[i]I[iVGF5]g[��P_INPXTj Fg_ � H��PQ �dP]gH��(�*J^[ e\V [i]I]gH\VP[iH-�*_ ]I[ _B�*Q`FO.P_fXZV*J [ FgNP[ Y e\Q!�*[i_ � H��PQ �>VPH\F J^H\]g]I[ _fd'H\V�� FIH FIN*[ _gekS [S [ieR_B�*]I[;H\jmFINP[ ;g_bFMekV��*ek] �KX!Gi[���J^e\V��KQZ[#=H, 
 V H\] �K[^]@FIH>J^H\]g]I[ JCF FIN*[ H � _f[i]IYR[�� S e�/\V*X �F)���K[i_ � XTFIN e J^[^]IFgekXZV 8*QTFI[i] e\_ FINP[ [^S XTFI[�� ?H�(* Xo_ ]I[��P_INPX`j Fg[�� .Pe J HR]I]g[iJ FIXZH\V FI[i]IS�N e\_
�'[^[iV XZVGFI]gH��(�*J [�� �BFINP[	��XB%TF����)")%4� �^F��H,

�� � � ����! 
�, )�� � '
� NP[ [4F'[ JCFnHkj']I[��P_INPX`j FmHRV Q>�PS XTV*HR_IX`Fba �PXZ_fFge\V*J [ _4. FgNP[�
 � J HR]I]g[iJ FIXZH\VN. � eR_�8*]M_bFm_bF)���KXZ[��e\V�� Sh[ e\_��P]g[���j H\];FgNP[ H � _f[i]IY e FgXTHRV(H\j
/GekQoe�*KXZ[i_ 4 �\p 5�,A3 NP[iV H �*_I[^]gYOXTVH/ FgNP]gH-�0/RN eJ^[^]IFgekXZV 8*Q`Fg[^]��$.KFgNP[;S e�/\V*X`F)���K[ HkjmehH �(Pb[ JCF@eh]I[��P_fN*X`j F � XZV FIN*ekF 8*Q`Fg[^] � H-�*Q � � [

��� 8 � ; 3 ��� 8 � 3 q ; . 
 � 8 � ; 2 8 �0, � ;
� NP[i]I[�
 � 8 � ; XZ_BFgNP[ ]g[��P_INPXTj F����K[^d'[^V��P[^VGF�
 � J HR]I]g[iJ FIXZH\V;FgN*e F e\dPdPQZXT[ _BFIH FIN e Fn]g[��P_INPXTj F#,
�*H\] ekV H �(Pb[ JCF Hkj ?H�0* � 8 � ; H �*_I[^]gY\[�� FINP]gH-�H/\N e38*QTFI[^] H\j@FI]MekV _fS Xo_I_IXTHRV j��PV*J FIXZH\V� � 8 � ; .*XTFWJ^e\V �'[�_f[i[^V FIN*ekF


 � 8 � ; 3 p � � QZH-/ * 8 � . � ; � � 8 � ; � � 8 � ; # �
� � 8 � . 8 � . � ;P; � � 8 � ; # � 0 � 8 �0, p ;

�@V e � �KXTFIXZH\V*e\Q J^H\S dPQZXZJie FgXTHRV XZV FgNP[ J^e\_I[ Hkj E�
 
 e(H � _f[i]IY e FgXTHRV*_#.ne\_hH\dPd'HR_I[��FgH FgNP[ J^eR_f[ H\j
/GekQoe�*KXT[ _4.�Xo_ FgN*e F E�
 
 e�_Id [ JCFg]ge [^YRH\QZY\[ � X`FgN FIXZSh[�, � NP[ [iY\H\Q>�KFgXTHRVXo_�d*e\]fFgXZJ4�PQoek]gQTa(]ge\dPX � e\]IH��PV�� S e�*KXZS �PS�QTX>/\NGFO. � NPXoJMN-dP]gH��(�*J^[i_;]MekdPX � JMN*e\V0/\[ _;XTVFgNP[ Y e\Q!�P[ _ H\j�
 � e\_he j��PV JCFIXZH\V Hkj@FgXTS [�, � N*[^]g[ j H\]g[-.mXTF XZ_ VPHkF d'HR_g_fX �PQZ[ FIH �*_I[ e_IXTVH/\QZ[ E�
 
 eh_fd'[iJ FI])�PS�FgH J^H\S d0�KFg[WFgNP[�
 � J HR]I]g[iJ FIXZH\V*_ e F@ekQZQ'FIXZSh[ _4, EKd [ JCFI]MekQ'FgXTS [_I[^]gXT[ _ ek]g[ V*[^[��P[�� FIH J HRS d0�KFI[ FgNP[�J HR]I]g[iJ FIXZH\V*_#, � NP[;H �*_I[^]gY\[�� NPHRS H-/\[iVP[^XTFba XZV FgNP[_Id [ JCFg]ge>Hkj E�
W[ 
 e ekQZQZH � _ FIN*[&� _f[ HkjnFgXTS [ _f[i]IXZ[i_5HkjmFg[^S dPQoe Fg[ _Id'[iJCFg]ge FIH�J HRShdH�KFI[
 � J^H\]g]I[ JCFIXZH\V _nj HR]@ekVOa>E�
 � XTFIN _IS e\QTQ �*V*J [i]fFMekXZVRFgXT[ _4,

 V�e � �KXTFIXZH\V>FIH FINP[ �KX�� J+�PQTFIXZ[i_ Jie��*_I[�� �Oa FINP[ JMN*ekVH/\[ Hkj7FgNP[;_fd'[iJ FI]Me � XTFIN FIXZSh[�.

� NP[iV�]g[ie\JMN*XTV0/ �  q�� � .@e�
 � J HR]I]g[iJ FIXZH\V j H\]>FINP[ � 8*QTFI[i] ]g[#CE�PXZ]I[ _ XZVKj H\]gS e FIXZH\VH\j FIN*[ � d*e\]fF Hkj FINP[ _Id'[iJCFg]��*SD, � NPXo_ XZVKj H\]gS e FIXZH\V Xo_ H �*_I[^]gY e FIXZH\V ekQZQTa �KX�� J+�PQTF;FIHH �KFge\XTV � X`FgN FINP[ S e�PbH\]gX`Fba H\jWFIN*[ XTV _bFg]��PS [iVRFM_ e Y ekXZQZe �PQT[�, � H\]g[^H YR[^]O. � [ e\J4�*_f[�H\jQZXTV*[ �PQoekVPLR[ FgXTV0/ . FIN*[�[^YRH\Q>�KFIXZH\V Hkj;FIN*[ E�
 
 e _Id [ JCFg]��PS �PQ>�P[ � e\] � H\j rRq\qRq �� Xo_d*e\]fFgXZJ4�PQoek]gQTah]ge\dPX � ,0# XTS�[ F ekQ , 4 � � 5�XTVGFI]gH��(�*J^[�� e �KX F1[^]g[^VGF H �*_I[^]gY e FgXTHRV*ekQ'ekdPdP]gHReRJMNj HR] FgNP[ Jie\_I[WH\j E�
@[ 
 e0, � NP[ia �K[^S H\V _bFg]gekFI[��hFgN*e FO.��OahH �*_I[^]gYGXZV0/�N*X!/RN�� ]g[��*_fNPXTj F E 
@[



��
���
 �$� � ��� � ����� ��� � � � ��� �
	������ ��	�� ��� ���
	 � � p �
XTV FIN*[ � � �*e\V��(e\V�� �K[+8 VPXTVH/�e J^]IHG_I_�� 8*Q`Fg[^] 
 � J HR]I]g[iJ FIXZH\VN.1FgNP[ �PV*J^[^]IFgekXZVGFIXZ[i_;J^H-�PQ �
� [ _B���*_bFMekVGFIXoekQZQZah]g[��0�*J [�� . � [ J^e�� _f[ e F �� q�� � FINP[ � 8*Q`Fg[^] Xo_ YR[^]gah_IXZShXZQoek] FIH e�]g[i_fFj ]ge\Sh[ � 8*QTFI[i]#, 
 V /\[iVP[^]MekQ .1FIN*[ ShH��KX!8*[�� 
 � J^H\]g]I[ JCFgXTHRV FIN*ekF;FI]MekV*_IQoe FI[ _5j ]IHRS FINP[H �*_I[^]gY\[�� 8*QTFI[i]��nFIH eI8*QTFI[i] � ekF � 3 q XZ_


 ��� 8 � ; 3 p � � QTH�/ * 8 � . � ; � � 8 � ; � � 8 � ; # �
� � 8 ��. 8 � . � ; ; � � 8 � ; # � 0 . � � 5 � � 2 8 �H, � ;

� NP[^]g[ � � e\V�� � � ek]g[nJ HRV*_bFMekVGFg_7FIN*ekF �K[48*VP[mFgNP[JGi[^]gH@d'H\XZVRF HkjKFIN*[ S e�/RVPX`F)���K[ _IaK_bFg[^Sj H\] [ieRJMN 8 Q`Fg[^]O, � NP[ H �*_I[^]gY\[�� S e�/RVPX`F)���K[ _ XTV 8*QTFI[i] � e\]I[5FINP[i]I[^j H\]g[;J H\]g]g[iJCFg[�� �Ga
��� 8 � ; 3 ��� 8 � 3 q ; . 
 ��� � 8 �H, r ;

� j��P]IFINP[i] [4F'HR]fF XZV-]g[��(� J XZV0/ FIN*[ �PV*J^[^]IFge\XTVGFIXZ[i_ Hkj FIN*[ 
 � J HR]I]g[iJ FIXZH\V*_ � e\_ e F��FI[^S dKFg[�� �Ga FgNP[ � � � � ��Fg[ie\SD, � NP[ia �K[+8*V*[�� e _f[^F H\j 8*QTFI[^]M_	�K[i_IX!/RVP[�� _fH FIN*ekFFINP[ia � H��PQ � S e FgJMN-FINP[ � ekV�� � 8*QTFI[i]g_he F � 3 q�� � � ekV�� � 3 q � r�� 4 � p 5�, 3 X`FgNFINPXo_ _fFI]Me Fg[4/\a�. FIN*[W_faK_fFI[iS ekFIXoJ:�PV*J^[^]IFgekXZVGFIXZ[i_mXZV FIN*[WJ^e\QZJ4�PQZekFIXZH\VhHkj 
 � J HR]I]g[iJ FIXZH\V*_ j H\]q � p � � � � q � � � � [i]I[ ]I[��(�*J^[�� .�e F FIN*[ [4*Od'[^V _f[hHkjnN*e YOXZV0/ FgH	�P[+8*VP[ e>JiekQZX �*]gekFIXZH\V_faK_fFI[^S j H\] FINP[ V*[ � 8 Q`Fg[^]M_4, � NPXo_ dP]geRJCFgXZJ^[ N*eR_ FINP[ e � �KXTFIXZH\V*e\Q �KX � J4�PQ`Fba�Hkj �P[ FI[i]��ShXZVPXZV0/ FIN*[;H\dKFgXTS ekQ 8 Q`Fg[^] FgH&� _f[ � NP[iV>FgNP[;]g[��P_INPXTj F@HkjBFINP[ E�
 Xo_ _fFIXZQTQN�*VPLOVPH � VN,
� �(!��	� � ��

� )+.	�(!

� NP[�Fg]I[ e FgSh[iVGF Hkj E 
@[ 
 e-S [ieR_B�P]g[^S [iVRFM_ �P[i_gJ ]gX �'[���e � H YR[ QZ[ie �*_ FgH FgNP[ � _f[(HkjekV<"�� "$%+� �]G "`K �45-�H� �cDH�-"�e\_@FINP[ Sh[ e\_��P]g[;HkjmFIN*[ _bFMekV��*ek] �KX!Gi[�� JiekV��KQZ[ � NPXoJMN ekQZQZH � _FIH(_IH\QZY\[ j H\] FINP[�J HG_fS H\QZH-/RXZJiekQmd*e\]ge\S [ FI[i]g_ �Oa J^H\S d*e\]IXZV0/ QZH � � e\V�� NPX>/\N�� ]g[��P_INPXTj FSh[ e\_��P]g[^S [^VGFg_#, � NPXZ_ [+F1[iJ FIXZY\[ S e�/RVPXTF����K[>XZ_ /\XZY\[^V �Oa�FINP[ JMNPH\XoJ [ H\j e@8*Q`Fg[^]��5XZV
� NPXZJMN FIN*[ Sh[ e\_��P]g[^S [^VGFg_mekFmQTH � � ]I[��P_INPX`j Fne\]I[��KH\V*[-, �PH\] FgNP[ NPX>/\N�� ]g[��P_INPXTj F E�
@[�. FINP[[+F1[iJCFgXTYR[ S e-/\VPXTF����K[;XZ_

� � � �� 3 � � . � � 
 � � 5 
 ��� 5 � � 5 � � 2 8 �H, � ;
� NP[^]g[ � � 
 � � Xo_@e J HR]I]g[iJ FIXZH\V Fg[^]gS /\XZY\[iV �Oa FgNP[;QZX!/RNRFMJ+�P]gY\[ _IN*ekd'[ � Q!�PS XZVPHR_IXTFba ]I[iQZe��FIXZH\V 8 EO[iJ-, �0, � ; . 
 ��� Xo_nFgNP[ J ]gHR_g_ � 8*QTFI[^] 
 � J HR]I]g[iJ FIXZH\V j ]gH\S �JCGVN, �0, �0. � � Xo_ ehJ HR]I]g[iJ��FIXZH\V j H\]@[4*OFIXZV*JCFgXTHRV XZV�FIN*[;NPHR_fF /Re\QZe�*Oa 8 e\_g_��PS XTV0/ e\QTQ�FgNP[�[4*GFg]ge-/Re\QZeRJCFIXoJ5[+*OFIXZV*JCFgXTHRVXZ_ dP]IH��(� J [�� XZV FgNP[@NPHG_bFJ/GekQoe�*Ka ; .GekV���� � XZ_nFINP[ J H\]g]g[i_Id HRV��KXZV0/ � ekQoe\JCFgXZJ@[+*OFIXZV*JCFgXTHRVXTV FgNP[>H �*_I[^]gY\[�� 8*QTFI[i]#, � NP[ � e a([ e\JMN FI[i]IS�HRV FINP[ ]IX>/\NGF � N*e\V�� _fX �K[ Hkj<�JCGVN, �0, �XZ_�FI]g[ie Fg[�� .BXZV d*ek]IFIXoJ+�PQoek] � � 
 ��� e\V�� � � . Y ek]gXT[ _;ekS H\V0/�FgNP[ �KX!F1[^]g[^VGF�FI[ ekS _#, � N*[�KX � J4�PQ`FgXT[ _ XZV>FgNP[ �K[ Fg[^]gS XTV*ekFIXZH\V Hkj	� � N*e YR[ /RXTYR[^V ]IXo_I[WFgH ehY ek]gXZ[ Fba H\jBekd*dP]IHGe\JMNP[ _
� NPXZJMN � XZQTQ �'[ �KXo_IJ4�*_g_f[�� �'[^QZH � ,

�5_ _I[^[iV e��'H Y\[�.kFIN*[ � 8 Q`Fg[^] Xo_ � _B�*e\QTQZa JMNPHR_I[^V �'[iJie��*_I[@Hkj1FgNP[WNPX>/\N*[^] �*]IX>/\NGFIV*[i_g_Hkj E�
@[ 
 e XZV FIN*ekF �*e\V�� ekFWS e�*KXTSI�PS QTX>/\NGF#.1ekV�� � [ J^e-�*_f[ Hkj FINP[ � [^FfFg[^] _bFMekV��Pe\] ���X!G e FIXZH\V�H\jBd'[ie\L>S e�/RVPX`F)���K[ _4, � NP[ � 8*QTFI[i]@N*eR_ FINP[ e � �KXTFIXZH\V ekQ e �KY ekVGFge-/\[ Hkj � [iXTVH/]I[idP]IH��(� J X �PQT[ � XTFIN�H\dPFIXoJ^ekQ 8 Q`Fg[^]M_:�Pd FIH �� �-,



p � �����������
	 ��
 � � ������� �
	����-��� � ��	���� �����
	 � � 	���� �*���
� ��� 	 ���
�
	����������

3000 4000 5000 6000 7000 8000 9000
0

0.2

0.4

0.6

0.8

1

λ (Å)

F
λ / 

F
m

ax

U B V R I

�BX>/-�P]g[ �H, � � ��E 
 
 e _fd'[iJ FI])�PS e F S e�*KXZS �PS QZX!/RNRF � XTFIN(FINP[hH\dKFgXZJiekQBdPNPH\FIH\S [^FI]gXZJd*eR_I_ �*e\V��P_ ����� ��� _��Pd'[^]gXTS d'HR_I[�� , � NP[ � e Y\[iQT[iV0/kFgN � Xo_:/\XZY\[^V XTV FIN*[;]I[ _bF j ]ge\S [-,



��
���
 �$� � ��� � ����� ��� � � � ��� �
	������ ��	�� ��� ���
	 � � p �
� N*[i_I[ �K[+8*V*X`FgXTHRV*_4.BXZVRFg]IH��(� J [�� XZV �JCGVN, p , � �0. � H-�*Q � ekQZQZH � FIH d'[^]Ij H\]gS eD8PF HkjFINP[�J^HR_IShHRQTH�/\XoJ^e\Q d*e\]ge\S [ FI[i]g_ � 1 . 

� ekV�� 
�� �Ga _fHRQTYOXZV0/

� � � �� 3  � . � QZH-/ # � 8 ��! � 1 2 
 � 2 
 � ; . p � 2 8 �H, � ;
/\XZY\[^V e Y ekQ>�P[ Hkj FINP[>e �*_IH\Q>�KFI[ d'[iekL�S e-/\VPXTF����K[ XTV FgNP[ � � �*ekV�� , A H � [^YR[^]O.7e\_ � [N*e Y\[ _f[i[^VN.7FINP[ J^e\QTX �P]Me FgXTHRV�Hkj  � XZ_ VPH\F�J [^]IFge\XTV�, 
 V*_fFI[ e � .7FINP[ S [ieR_B�P]g[^S [iVRFM_ HkjE�
@[ 
 e e\]I[I�*_I[���FIH �K[ Fg[^]gShXZVP[hH\VPQZa�
 � ekV�� 
 � j ]gH\S FIN*[D�)"+'!���6�]G�" �P]gX!/RNRFgVP[i_g_I[i_#,
� NP[ A � � �*QT[WJ^H\V*_fFge\VGFBXo_ FIN*[^]g[ j H\]g[ j e\JCFgH\]gX!Gi[�� H-�KFmj ]gH\S # � ekV�� 8PFfFg[��hFgH-/\[^FINP[i] � X`FgN � e\_ ehV9�PXZ_gekV J [ d*ek]MekS [^FI[^]O,

�WV XTS d'H\]IFgekVGF j [iekF��P]g[ Hkj��JCGVN, �H, � XZ_mFINP[ S ekVPV*[^] FIN e FnS [ieR_B�P]g[^S [iVRF
�PV J [^]IFge\XTV �FIXZ[i_ ek]g[ dP]gH\d*e-/RekFI[���XZVGFIH>FINP[ 
 � � 
 � dPQoekVP[�, �5_I_��PS XTVH/  � ekV�� � 1 ek]g[ LOVPH � V�.FINP[ S [ieR_B�*]I[iSh[iVGF H\j � � � �� j HR] E�
@[ ekF e 80*K[�� � � H��PQ �(aOXZ[^Q � e ]g[^Qoe FgXTHRV �'[ F � [^[iV

� ekV�� 
�� , � [ieR_B�P]g[^S [iVRF �PV J [^]IFge\XTVGFgXT[ _ � H��PQ � FgNE� _ dP]gH �0�*J [ e �*e\V�� � _fN*e\d [��J H\V08��K[^V J [ ]I[#/\XZH\V XZV FINP[ 

� � 
�� dPQZe\VP[-, � a ]I[id [ e FgXTV0/ FgNPXZ_ [4*K[^]MJ Xo_f[ e F �KX!F'[i]I[iVGFY e\Q!�*[i_ Hkj � . �KX!F'[i]I[iVRFm]g[^Qoe FgXTHRV*_ � [^F � [i[^V 

� e\V�� 
�� ek]g[ H �KFMekXZVP[�� . � X`FgN eR_I_IHKJ Xoe Fg[��J H\V08��K[^V J [ �*e\V��P_ Hkj Y ek]gaGXZV0/ _IN*ekd'[-.meR_�d'H\XZVRFg[�� H��KF �Oa � HGH �*ek] ekV�� l [i]IQZS �KFIFI[i]
4 p\q 5 , �BX!/��P]g[ �H, � j ]IHRS 4 ���95W_INPH � _ e�]g[ie\QTX>GiekFIXZH\V-H\jWFIN*XZ_ [4*O[i]gJ^XZ_I[ � X`FgN _IXTSI�PQoe FI[��Sh[ e\_��P]g[^S [^VGFg_ Hkj E�
@[ 
 e 8 ��� 3 q � qRp S e-/ ; , � N*[5QZ[ j F � N*e\V�� d ekVP[iQ1_INPH � _ FINP[ _I[^]gXT[ _Hkj � � �*ekV��*_hekF �KX!F1[^]g[^VGFh]g[��*_fNPXTj Fg_ 8 � [^F � [i[^V � 3 q�� p ekV�� � 3 � � �0.ne F XZVRFg[^]gY ekQo_Hkj q , p ; , � N*[�[+*Kd'[^]gXTS [^VGFWH\j �0�PXZQ �PXTV0/ FINP[ A � � �*QT[ �PXZe-/\]MekS � XTFIN�Sh[ e\_��P]g[^S [^VGFg_@HkjE�
@[ 
 e ekF �KX!F'[i]I[iVGF ]g[��P_INPXTj Fg_ J^e\V � [ ]g[^dP]g[i_I[^VGFI[�� �Oa FgNP[ J H\S �PXZV*e FgXTHRV Hkj7FgNP[5J^H\V(8 �
�K[^V*J^[ �*e\V��P_mj HR] [ e\JMN ]I[��P_INPX`j FO.Ke\_n_INPH � V H\V FgNP[@]gX!/RNGF�� N*ekV��hd*e\VP[^Q Hkj �BX>/H, �H, � , � N*[e �KY ekVGFMe�/\[5Hkj XZV*J^]I[ e\_IXTV0/ FINP[ ]MekV0/R[WH\j �hXZ_ FgN*e F FIN*[ J^H\S �PXTV*[��>J^H\V(8 �K[^V*J^[ J^H\VGFIH��P]M_XTV FIN*[�
 � � 
 � dPQoekV*[�ek]g[ �P]ge\S ekFIXoJ^e\QTQZa ]I[��(�*J^[��	� [ J^e-�*_f[ H\j FgNP[ /\[iH\S [ Fg]Ia XZS dPQZXT[��
�Ga��JCGVN, �0, � ,

� [ie\_��P]g[^S [^VGFM_;Hkj5E�
W[ 
 e VPH\F H\V*QTa XTVOYRH\QZY\[ �PV*J^[^]IFge\XTVGFIXZ[i_�XTV FgNP[ S e�/RVPXTF����K[ _4.
�0�KF e\QZ_IH XTVhFIN*[@]I[��P_INPX`j FO, � N*[@QZekFfFg[^] �PV J [^]IFge\XTVGFgXT[ _mek]g[
� _B�*e\QTQZa V*[4/\QZ[iJ FI[�� � N*[^V d [i]��j H\]gShXZV0/ J HG_fS H\QZH-/Ra 8*Fg_#, �PH\] J HRS dPQT[^FI[iVP[i_g_4. � [ _fF����Ka FIN*[^XZ] [4F'[ JCF H\V>FINP[ dP]g[iJ^XZ_IXZH\VHkj�

� e\V���
��
, � J HG_fS H\QZH-/Ra 8*F FgN*e F@J^H\V*_IX �P[^]M_nFgNP[ �*V*J [i]fFMekXZVRFgXT[ _ XTV � H\FIN�J HOH\] �KX �V*e Fg[i_ 8 ��� ekV�� � ; J^e\V � [ �KH\V*[ �*_IXTVH/ FIN*[D"�� "$%+� �]G "	G ����� ����%$" K "4� > F#� 8 � �
� ; 4 � �95 .
� NPXZJMN Xo_@ehShH��KX!8 Jie FIXZH\V Hkj FINP[;QZ[ieR_bF � _)CE�*ek]g[i_ H\] S e�*OXZS �*S QTXZL\[iQTXZNPHOH��>S [^FINPH��P_ �OaXTVGFI]gH��(�*J^XTV0/ e\V e � �KXTFIXZH\V*e\Q1FI[^]gS%XZV FINP[��*V*J [i]fFMekXZVRFgXT[ _4,E(�PdPd'HR_I[�FINP[�S [ieR_B�P]g[^S [iVRFM_hHkj�� E�
W[ 8 � 3 � 2 � ��� 2 � ; ek]g[ � � ekV�� � � . � X`FgN
�PV*J [i]fFMekXZVGFIXZ[i_ ����� ekV�� � � � . e\V���FINP[ J^HR_IShHRQTH�/\XoJ^e\Q S H��K[^QnFIH � [ 8*FfFI[�� 8 FgNP[ ]IX>/\NGF �N*ekV�� _IX �K[�H\j&�JCGVN, �H, � ; XZ_ � ]gX`FIFI[iV eR_ � 8 � � ! 
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' �!2-"4' � > F"FO� _TD(��%4�6�^F��H.�� 8 
 � 2 
 � ; .*J HRV*_fX �K[i]IXZV0/hH\VPQZa [^]g]gH\]M_ XZV ��� Xo_

� 8 

� 2 
�� ; 3 5 �p �	
��
 "
* � � 5 � 8 � � ! 

� 2 
�� ;

� � � 0 & � 8 �H, � ;

U@V��K[i] FINP[;e\_g_��PS dKFIXZH\V FgN*e F �
� �� � ����� � � XZ_ e\dPdP]gH *OXZS e Fg[^QZahJ^H\V*_fFge\VRF H Y\[i]nFgNP[5XZVGFI[i]IY ekQ� � 5 � � � � � � � � . � � � . XTF J^ekV �'[ _fNPH � V(FIN e F(�JCGVN, �H, �>NPHRQ �*_ XTV FIN*[ J^e\_I[ � X`FgN�PV*J [i]fFMekXZVGFIXZ[i_ XZV � � ekV�� � � .KX`j � &� � XTV FgNP[ �K[^V*H\S XTV e FIHR] XZ_ ]g[^d*QZeRJ [�� �Oa
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 S [ieR_B�P]g[^S [iVRFM_hHkj5d*]I[ J Xo_fXZH\V � � 3 q � qRp S e-/ ekF �KX F1[^] �[iVRFI80*K[�� ]g[��*_fNPXTj Fg_#. � [^F � [i[^V � 3 q � p ekV�� � 3 � � �0, 
@HkFg[ FgN*e F FINP[ _fQZH\d'[>H\j FgNP[
�*e\V��P_@JMN ekV0/R[i_ � X`FgN �H, � � 5 > �cX > ����� E0����"4' � � NP[ J^H\S �PXTV e FIXZH\V Hkj S [ieR_B�P]g[^S [iVRFM_ e F
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��(dPQZe\VP[-,9� ]g[��PX`F
�"4 ���95 ,

� &� 3 � &��� . *�� �� � 0 ����
&
� � �
&
� � � 8 �0, � ;

� NPXo_ ]g[^dPQoe\J^[^S [^VGF HkjBFINP[��*V*J [i]fFMekXZVRFgXT[ _ XZ_ FgNP[ �*eR_fXo_ Hkj FINP[ � �
��,
� NP[ XZShd'H\]IFge\V*J [ Hkj FINP[ VP[ � _IH-�P]MJ [ Hkj��PV*J [i]fFMekXZVGFIXZ[i_BXTVGFg]IH��(�*J^[�� �K[^d'[^V��*_ H\V�FgNP[]g[^Qoe FgXTYR[ � [^X>/\NGF Hkj FgNP[hF � H FI[i]IS _ HRV FIN*[ ]IX>/\NGF�� N*e\V�� _IX �K[ H\j,�JCGVN, �H, �H, �PHR]�/\XZY\[iV

� � � ekV�� � � � .�FgNPXZ_ �P[^d'[^V��P_�H\V FgNP[ Y ekQ>�P[ Hkj � � �� � � ��� � � . � N*XZJMN XZ_;e>j��PV*J FIXZH\V Hkj � � ,� NPXo_ j��PV JCFIXZH\V Xo_n_INPH � V XTV �BX!/��P]g[ �H, �Wj HR] F � H �KX!F1[^]g[^VGF J HG_fS H\QZH-/RXT[ _4, 
 F J^e\V �'[@_I[^[^VFgN*e F FgNP[;]I[iQZekFIXZY\[ [+F1[iJ F@Hkj ]I[��P_fN*X`j F �PV J [^]IFge\XTVGFgXT[ _ Xo_ [iVPN*ekV J [�� e F@QZH � ]g[��*_fNPXTj Fg_#,
� NP[i]I[;ek]g[5FINP]g[^[;S ekXZV � e aK_ FIH H �PFgekXZV FINP[;Y ekQ>�P[ Hkj �H. � XTFIN �KX!F1[^]gXTV0/ dP]g[iJ^XZ_IXZH\VN,

�BXZ]g_fF#.�FgNP[ d'HR_IX`FgXTHRV(H\j V*e\]I]gH � QZXTVP[ _ XTV FgNP[ NPHR_fF���/Re\QZe�*Oa _Id [ JCFg]��PS�. X`j FINP[ia�J^e\V �'[
�K[^FI[ JCFI[�� . aGXZ[^Q �P_ ]g[��P_INPXTj Fg_ � XTFIN dP]g[iJ^XZ_IXZH\V H\j � �  q�� qRq �-, EO[iJ^H\V��N. FgNP[ d HG_fXTFIXZH\VH\j E�
 j [ e F)�P]I[ _4. � N*XZJMN ek]g[ QZe\]�/R[^QZa �P]gHRe �K[^V*[�� �Oa FINP[ [+*Kd*e\V*_fXZH\V H\j;FINP[ [ Pb[ JCFMe0.
�K[^FI[i]IS XZVP[ � � XTFIN �PV J [^]IFge\XTVGFgXT[ _ � �  q�� q �-, � N*XT] � . � NP[^V VPH�_Id'[iJCFg]��*S Xo_ e Y ekXZQoe��PQZ[-.e d*NPHkFgH\S [ Fg]IXoJ;]g[��P_INPXTj F �*eR_f[�� H\V�FgNP[ J^H\QZH\]WH\jmFINP[ NPHR_fF /GekQoe�*Ka JiekV �'[ �*_I[��N. � XTFINFbaOdPXoJ^e\Q7dP]g[iJ Xo_IXTHRV H\j � �  q � �-, � NP[�Qoe FfFg[^]WJie\_I[;XZ_WVPHkF _B�PXTFge �PQZ[ j H\]WJ^HR_IShHRQTH�/\a�.��(�P[FgH FINP[ QZe\]�/R[ �PV*J^[^]IFgekXZVGFba(e\V�� � [ J^e-�*_f[ e _fd'[iJ FI]gHR_gJ HRdPXZJ H �*_I[^]gY ekFIXZH\V Xo_�VP[i[��K[�� FIH
�K[^FI[i]IS XZVP[ FINP[ E�
)FbaGd'[-.PeR_ _f[i[^V e��'H Y\[�,

� XZY\[^V e Y e\Q!�*[hH\j XZVGFI]gXTV*_IXoJ �KXo_Id [i]g_IXTHRV(XZV � Hkj  q , ��.1j H\]1�PV*J^[^]IFgekXZVGFIXZ[i_ XZV � H\j
 q , q �-. FINP[�J HRVRFg]IX �0�KFgXTHRV-Hkj FgNP[ QZekFfFI[i] FgH FgNP[>FgHkFMekQ [^]g]IHR] � � H-�PQ � �'[ _IX!/RVPX!8 J^e\VRF
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e F���� q � p , � NPXo_ � H-�*Q �([^VPQoek])/\[hFgNP[>J HRV(8��K[iV*J [ J^H\VGFIH��P]M_ XTV FgNP[�
 � � 
 � dPQZe\VP[-,U@V*J^[^]IFgekXZVGFIXZ[i_ Hkj � �  q � q\q �Wek]g[WVPH\F [4*Kd [ JCFI[�� FgHh_IX>/\VPX!8 J^e\VGFIQZa e�F'[ JCF FINP[ dP]g[iJ^XZ_IXZH\VHkj 
 � ekV�� 
 � ,

� X>/-�*]I[ �H, � � � NP[ �K[i]IXZY e FIXZY\[ � � �� � � H\j FgNP[�S H��K[^Q7j H\] � � � �� 8 �JCGVN, �H, � ; � X`FgN ]I[ _fd'[iJ FFIH � , 
@HkFg[;FIN e F@j HR]WQZH � Y ekQ>�P[ _@Hkj � .PFgNP[ �PV*J^[^]IFge\XTVGFIXZ[i_WXTV � � H��PQ ��N e Y\[�e /R]I[ e FI[i]XTS d*eRJCF@H\V FIN*[;dP]I[ J Xo_fXZH\V Hkj J HG_fS H\QZH-/RXZJiekQ'd*ek]MekS [^FI[^]M_#,

� � ' � � ) � � ����) , '

 V�FINP[;j HRQTQZH � XZV0/H. � [;j HKJ+� _@H\V�FgNP[�Qoe Fg[i_fFW]I[ _B�*Q`FM_ �Oa>FgNP[ �"��� . dP]g[i_I[^VGFg[�� XTV 9 %'? " �	 , � NP[ d*ekd'[^] dP]g[i_I[^VGFM_ FgNP[ J HG_fS H\QZH-/Ra 8*F �PH\VP[
�*_IXTV0/ �PekFgeWj ]IHRS � � V*[ � QZa ekV*e\QTa9Gi[��NPX!/RN�� ]I[��P_fN*X`j F�E�
@[ 8 q � � � � � � q�� � � ; H �*_I[^]gY\[�� � X`FgN�FgNP[ � DgB*B+'>" CHEH�-%$" = "4'!"��4%TFSEH"
8 � � � ; .BXTV e ���KX`FgXTHRV FIH HkFgNP[^] p �>NPX>/\N�� ]I[��P_INPX`j F E 
@[ 8 q�� � � � � � q�� � � ; j ]IHRS l [^]gQ �S �KFIFI[^] [^FWekQ ,�4 � ��5�.*ekV�� p�� QZH � � ]g[��P_INPXTj FWE�
@[ 8 q � q � � � � q � ��� ; j ]gH\S A ekSI�Pa>[^F e\Q6,
4 p � 5 .e� XT[ _I_B[^F ekQ ,�4 ��� 5�, 
 V FgNPXZ_ J^e\_I[-.kFINP[ _fFgekV��Pek] �KX>Gie FgXTHRV H\j*FIN*[ d [ ekL�S e�/RVPXTF����K[ _ XZ_
�*e\_I[�� H\V FINP[�_fFI]g[ FMJMN d ek]MekS [ Fg[^] $ , � N*[;ShXZQ �	�P[^d'[^V��K[iV*J [;H\j FgNP[;d [ ekL S e-/\VPXTF����P[H\V $ Xo_ ]I[idP]I[ _f[iVGFI[�� �Oa>e _fQZH\d'[;d*e\]ge\Sh[^FI[i]���.*_��*JMN FIN*ekF

� � 
 ��� 3�� 8 $ 5 � ; � 8 �H, � ;

 V _bFg[ie � H\jJ8PFIFIXZV0/�FINP[ Y ekQ>�P[ Hkj�� j ]gH\S FgNP[ S [ie\_��P]g[^S [^VGFM_5H\j E 
@[ XTV Fg[ A � ���

�PQT[ ?*H � . FIN*XZ_ d*ek]MekS [^FI[^] XZ_ XZV*J Q>���K[�� XTV FINP[ H Y\[i]ge\QTQ J^HR_IS H\QZH-/\a38PF#, 
 V _��PS�. FINP[[+*KdP]g[i_g_fXZH\V Hkj0�JCGVN, �0, � XZ_ ]g[ � ]gXTFfFI[iV eR_
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A [^]g[-. ��� Xo_;FgNP[ � ekQoe\J FIXoJ [+*OFIXZV*J FIXZH\V ekV�� 
 � J^H\]g]I[ JCFg[�� d'[ie\L�S e�/RVPXTF����K[>XTV ]g[i_fF��j ]MekS [ � � �*ekV��N, � NP[ J HR]I]g[iJ FIXZH\V;j HR] NPHR_fF���/Re\QZe�*Oa [+*OFgXTV*J FIXZH\VhXZ_ e � �K]g[i_g_f[���_f[id*ek]Me Fg[^QZa-.eR_ �P[i_gJ ]gX �'[�� � [iQTH � ,�� � * � 1 # � Xo_ FIN*[ ; A � ���PQT[ J^H\V*_fFge\VGF�� j ]I[i[#= Q>�PS XZVPHR_IX`Fba �KXZ_��FMekV*J^[-.\e\V���� � *  � 5 � QZH-/ � 1 . p � Xo_BFINP[ ; A � � �*QT[ J HRV*_fFgekVGF � j ]g[^[O= � � �*e\V�� d'[ie\Le �*_fHRQ!�PFI[ S e�/RVPX`F)���K[ H\j e E 
 
 e � X`FgN $ 3 � ekV��(FI])�P[ d'[ie\L(e �*_fHRQ!�PFI[ S e�/RVPX`F)���K[ � , � N*[ Sh[ e\_��P]g[^S [^VGFg_ H\j ��� . �;ekV�� $ j ]IHRS)FINP[ E�
 
 e;_Ie\S dPQT[ S [^VGFgXTHRVP[�� e��'H Y\[e\]I[ � _f[�� FIH 8PF 

� ekV�� 
��
.RFgH-/R[ FIN*[^] � XTFIN FINP[WF � H VE�*XZ_gekV*J^[@d*e\]ge\Sh[^FI[i]g_�� � ekV��
��,
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J�����2� A HG_bF � /GekQoe�*Ka [+*OFIXZV*JCFgXTHRV J^H\]g]I[ JCFIXZH\V _ ek]g[ �P[ FI[i]IS XZVP[��j ]gH\S J^H\QZH\] XTV��P[+*�S [ieR_B�P]g[^S [iVRFM_4, � %TF�'MF�� " �9%$"��$� Xo_	�P[+8*VP[���eR_ FgNP[ �KX!F'[i]I[iV*J [
�'[ F � [^[iV�e-S [ e\_��P]I[���J HRQTHR]>XZV��K[4* ekV���FINP[ XTVGFg]IXZV*_IXZJ J HRQTHR]>XZV��K[+*�H\j�FIN*[(H �(Pb[iJ F#,
�*H\] [4*PekS dPQZ[-.ne S [ e\_��P]I[�� 8�� 5 � ; J HRQTHR] H\jWekV-H �(Pb[iJ F � XTFIN-XZVGFI]gXTV*_IXoJ 8�� 5 � ; 1J^H\]g]I[ _fd'H\V��*_ FgH ehJ^H\QZH\] [+*PJ^[i_g_ Hkj

� 8�� 5 � ; * 8�� 5 � ; 5 8	� 5 � ; 1 � 8 �0, � � ;
� NP[�[+*OFIXZV*JCFgXTHRV � XZV e J [i]fFMekXZV � ekV�� Xo_ dP]gH\d'H\]IFIXZH\V ekQ FgH FINP[ J H\QZH\] [4*PJ [i_g_#, �*H\][4*Ke\S dPQT[�.

� � * � � � 8�� 5 � ; 2 8 �0, � p ;
� NPXoJMN XTVGFI]gH��(�*J^[i_ FIN*[ �K[+8 VPX`FgXTHRV�Hkj FgNP[ �1F�� ��'lX �1F�X��4"4'!"$%+� �]G " �eB���F��cE �6�^F�� %TFO"�
 %4� "+� ��XTVFgNP[ � � �*ekV�� . � � . 8 e FbaGd*XZJiekQ@Y ekQ>�P[ j H\] e E 
 _fd'[iJ FI])�PS0Xo_ � � 3 r � ��. j ]gH\S�FgNP[[4*GFgXTV JCFIXZH\V�Qoe � HkjJK � c HRVPVP[^QZQ 4 �kq 5 ; ,

K �KFMekXZVPXTVH/-J H\QZH\] [4*KJ^[i_g_f[ _hj H\] NPX>/\N � ]g[��P_INPXTj F E�
@[ 
 e Xo_ e �KX�� J+�PQTF FgeR_fL � NPXZJMNXZVOY\H\QZY\[ _WQoek])/\[hS [ieR_B�P]g[^S [iVRF��PV J [^]IFge\XTVGFgXT[ _;ekV���FINP[ �PXZ_Id [i]g_IXZH\V XTV XTVGFg]IXZV*_IXZJ E�
 
 eJ^H\QZH\]O. � NPXoJMN XZ_ �P[ FI[i]IS XZVP[�� j ]gH\S�FIN*[�S [ie\_��P]g[^S [^VGF@H\j V*[iek] �Oa E�
W[-, � NP[ _f[��PV J [^] �FMekXZVRFgXT[ _ ek]g[5[iY\[iV /R]I[ e FI[i] � N*[^V 8 � 5 � ; J HRQTHR]g_ N*e Y\[5FIH �'[;J HRV*_fX �K[i]I[�� 8 FgNPXo_ XZ_ FgNP[
�'[i_fF@S e FgJMN ]g[i_fF�� j ]ge\Sh[;J^H\QZH\] j H\] H �*_f[i]IYR[�� 8 � 5 � ; e F q � � � � � � ; ,


 V 9 %'? " � 	 .KF � Hh_fFI]Me Fg[4/\XZ[i_ FIH J^H\d'[ � XTFIN FIN*[;dP]IH �PQZ[^S�HkjBNPHR_fF /Re\QZe�*Oa [4*GFgXTV J �FgXTHRVhe\]I[ Fge\L\[iVN, �BXZ]g_fF#.\j H\QZQTH � XZV0/ l [^]gQTSI�KFfFg[^]m[ Fne\Q6,�4 � � 5 . FgNP[ S HR_fFn]I[�� �K[iVP[�� E�
@[@e\]I[]g[ Pb[ JCFI[�� j ]IHRS FgNP[ _gekS dPQZ[�ekV�� FgNP[�]g[i_fF5ek]g[;VPH\F5J HR]I]g[iJ FI[��N, EO[ J H\V�� .PFgNP[ S [ieR_B�*]I[��J^H\QZH\] [4*PJ [i_g_I[i_ ek]g[ �*_I[�� FIH J H\]g]g[iJCF j H\] [+*OFIXZV*J FIXZH\VN, 
 V � H\FIN Jie\_I[i_#.GFINP[ XTVGFg]IXZV*_IXZJ J HRQ �HR]g_mXZV ]g[i_fF�� j ]ge\S [ 8�� 5 � ; 1 . 8 � 5 � ; 1 ekV�� 8 � 5�� ; 1 � [^]g[@J HRS d0�KFI[�� e F [ieRJMN [^d'HOJMN
�*_IXZV0/ FIN*[�QTH � � � �PekFge0, � _IS HOHkFIN J4�P]gY\[ � e\_:8PFIFI[���FIH FgNP[ S [ e\_��P]I[���J H\QZH\]M_ Y\[i]g_��*_
�PekFI[ ]I[iQZekFIXZY\[>FIH S e�*KXTSI�PS�QTX>/\NGF#, � N*[ N*HR_fF���/RekQoe�*Ka([+*OFIXZV*JCFgXTHRV-j HR] FgNP[i_I[ VP[ie\] �OaE�
�J^H\QZH\];S [ieR_B�*]I[iSh[iVGFg_ � e\_ N*e\V��KQZ[�� �Oa(ekd*dPQTaOXZV0/ e �PQ>�P[�� _fX �K[��(]gX �(/\[iQTXZVP[&8PF#. �Oa
� NPXoJMN ekQZQKd HRXTVGFM_mQTaOXZV0/;S H\]g[ FIN*e\V	� � FgH FINP[ ]g[��hH\j FgNP[:8PF � [^]g[ J^H\V*_IX �K[^]g[��he\_ �'[^XZV0/[4*KeRJCFgQTa � � e � e a-,

� NP]gH-�0/RN FgNP[ 8 ]g_fF e\dPdP]gHReRJMNN.RH �(Pb[iJ Fg_ � XTFIN � 8�� 5 � ; � q � � e\V�� S HR]I[WFIN*e\V p �e � H YR[ G^[i]IH e\]I[ �KXo_IJiek] �K[��hj ]gH\S�FgNP[ _gekS dPQZ[-, � NP[ �KXo_bFg]IX �0�KFgXTHRV>Hkj J^H\QZH\] [+*PJ [ _I_I[i_nj H\]
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