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��HZ^C�*L(^b_�MOUZ[ZL`^bHZU�Tr[ZMOL`NbL(N � U]L(W�PdL`N�JaMO^b[ lHZ�ZcOMg��_ZL(^!JCL`MON3L FIH�i�NbMg}�HZcgMOL(^!PdL��SMgTVUXFIcgL(^bL`MOTVU�MON!o
NbL F N3j�JaMOL�N3jVTVL`UXFIUZU�PdL�TVL(UZL`^bMgNb��_ZL���jVU�PdLdW ? FI^bcgjvW � ^bL`MOTVUZMgNbN3L F JCL`cO��_ZL F�H�i/[ZL`^�TVL`NdFI}�PbL(U
eVL`^3i lHZTI�XFI^bL`U
�;U�i|jV^3}�F�PbMOjVU lHZ��L(^m_XFI[Z^3jVUZMON3��_ZLW�X^dF�TV}�L`U�P�F�PbMOjVU�eVjVU S S W<��%kN3PbL(}�L(U
�XF�NbMOL�o^bL`U F Y`HZ^�lH���WkTIL(TV^3MGU]L(U�Q���MOL`^b��L(M MON3PhY(Hr��L(^�lHZ��W�NbMO��_�PbMOTVL`U F [XFIN3NAMOUZN3�]L`NbjVU�[ZL(^3L�[ZMOL M M W��X^dFIT�o}�L(U�PdF�PdMgjVU
�]L`M � UZL(^3TVMOL`U J8L(MfP lH��]L`^�^3L(NbjIUXFIU�PdL`^T@�^bjk[ZHZW�PbMOjVU TVL`�ZHZUZ[ZL`UZL(^ M M W<��%SN!PdL`}�LUZMg��_�P=��L(N3jVUZ[ZL`^bN=TVL`UXFIH��]L`W�FIUZU�P�MON3P(Q  L`N3J8L(MgPbL(^3L(U~}�HZNbN9��L(M [ZMOL`NbL(^ ��L`Pd_�jS[ZLEL`MOUZL��1USo
UXFI_�}�L=lHZ��L(^ [XFIN��*L(^3Y`J8L(MgTVHZUZTVN!eVL`^b_�lFIcfPdUZMgN [�L(N TIL(NbH���_�PbL(U �kMOTVUXF�cOW�FIUXFIcgN�TVL`}�FI��_�P�J8L(^b[�L(U F
[XFIN L(^b}�MgP3PdL`cgPdL8B?>�PbMO}�HZ} TIMOcgP [XFIU�U�U�HZ^ i�lHZ^ TVL(UXF�H�[ZMOL`NbL`U ��L`^3PRQ��;U�[ZL`^ X�L`TVL(cSMON!P L`N�FI��L(^
TVL`^dFI[ZL9[�MOL(N3L � ^Rlj0�VL F J8L(cO��_�L�}�FIU }�L(N3NbL(U�}&ljV��_�PdLIQ<�hH�i|TV^3HZUZ[�[ZL`^�TIL(UXFIU�U�PbL(U� hF���_�PbL(MgcOL
JaHZ^3[ZLm_�MOL(^/L`MOU�FIUZ[�L(^bL`^ F L`_ZL(^}>Z_�lFIU�jV}�L`UZjVcgjVTVMON3��_ZL(^ ��L`T�TVL�JmlFI_ZcfPRQ
 F9Y(HZ^/�CL`N3PdMg}�}�HZUZT=[ZL(^'�SMgTVUZM �ZW�F�UZY/[ZMOL2�SL`MgPbL(U���lFIUZ[�L(^��]L`UkHSPdY`P�J8L(^b[�L(U�N3jVcOcgL(U F }~lHZN3NbL(U
[ZMgL  F�PbL(UrUZjk��_rL(U�PdN&>Z^bL`��_ZL(U�[�eVjV^3�]L`^bL`MgPdL�PAJ8L(^b[�L(U F JaMgL��h���ZMOcg[ZHZUZT �SQG��F�eVL(^3[ZL(HSPdcOMg��_�PRQ� L(Y(L`MOTIPAMON3Ph[XFINC��>�L(W�Pb^bHZ} [ZL(^9MgU�e�FI^3M�FIU�PbL(U �&F�NbNbL 5 � $ x $'& w x w & w Z �1UZFI��_�[ZL(^?�*jV^ oNbL`cOL`W�PbMOjVU�Q  �L(��L(U�[�L(} �SMOTIUXFIc�[ZL`N���L(^!i�FIcOcgN=q%Zs t $ x $ & w�x�w & w Z MON3P�L`MOU��kMOTVUXF�c�[ZL(N
��L(^!i�FIcOcgN�q � x � �#O��wO
� t q * w x }�MfP�[ZL(} �SHZ�ZY`L(^3i�F�cOc8q * t $ x $'& w x w &
HZUZ[ [ZL(} c�F�o
[ZHZU�TVNbW�jVU��3HZTVMgL(^!PdL(U @ L`UZ[XFIU�P1Y(H�NbL`_ZL(U�Q  F�}�MfP\[ZMgL��njI^b} [ZL(N � U�PbL(^bTI^bHZUZ[�L(N�HZU�PdL(^a[ZL`}
�SMgTVUXFIcg�]L`^bL(Mg��_�FIHZN*[ZL(U�UZL(��L(U�[ZL(} �SMOTVUZFIcXcOMgL(TVL`UZ[ZL(U �&F�NbNbL`UZ^bL`TVMOjIUZL(U�FI�ZTVL`Nb��_�lF�PbY`P8JCL`^!o
[ZL`U�W�FIUZU F JaMO^b[�Y`HZU�lFI��_ZN!PA[ZMgL(N3L(N�q � Z W<�kMOTVUXF�c�[ZHZ^3��_�[XF�N ��FINbN3L(UZ[ZM U�L`^bL`UZY(W�^bMfPdL`^bMOH�}

� 5�� 5 � $ x $ & w x w & w Z �+* 5 X�� � � $ x $ & w x w & � � � �#�7��LZ�O# M � � ��Qh�I���
i�lHZ^�[ZMgL �]L`MO[ZL`U },ljVTIcOMO��_�L(U $ x $'& w x w &<W�B=jI}��ZMOUZF�PdMgjVUZL(U�L(U�Pbi|L`^bU�P � �h���ZMOcg[ZHZUZT ��Q �R����Q
 MOL`NbL �XjV^3[ZL(^3HZUZT�_XF�P L(MgUZL � =�Y`MOL`UZY�eIjVU�UZFI_ZL(Y`H��QO�O�� ��L(MVeIjVcOcgN3P lF�UZ[ZMOTIL(^ � U�PbL(^3[Z^ lHZ��W�HZU�T
[ZL`N�N3P�ljV^bL`UZ[ZL(Upq � Z W<�SMOTIUXFIcON`Q*�;U �h�Z��MOcO[�HZUZTS�SQG�R� MON3P�[ZMOL �&FIN3NbL(U�[ZMGU]L(^3L(UZY � ��Qh�I����TVL�o
TVL`U [ZMgL�MOU�e�FI^bMOFIU�PdL%$ x $ & w x w & w Z W(�&FIN3NbL{FIH�i|TVL�Pd^dF�TVL(U�Q  FIN�q � Z MgN3P�FIcgN [ZL(HSPdcOMg��_ZLl� ��L(^3_�ljV_�HZUZT�MOU�[ZL(^�^bL`��_�PbL(U F HZU�PdL`^bL(U � ��W�L�[ZL`N=�1MgN3PbjVTV^dF�}�}�L(N/Y`H&L(^3WIL`UZUZL(U F JmlFI_Z^3L(UZ[
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[ZFIN�q Zs NbL(cg�ZN3P�U�HZ^1FIcONCNb��_�J\F���_ZL(N F eVjVU � 5uHZUZFI�Z_�lFIU�TVMOTVL`N}�\FIUZ[�FIH�iKPb^bMfPbPRQ
 L`^?L(U�PbNb��_ZL`MO[ZL`UZ[ZL2@*H�UZW�P8MgN3P UkH�U�[�MOL9�CL`N3PbMO}�}�HZUZTA[�L(^��SMgTVUZM@?ZW�F�UZY8i�lHZ^ L(MOU�L\�]L`N3PbMO}�}�PdL
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L`MOTVU�MONbN3L(Ur^3LRFIcgMONbMgL(^!PRQ  MOL��;[ZL(L�MgN3Ph[XFI��L(M F [ZMgL�HZU�PdL`^9[ZL(} q Zs W��SMOTVUZFIc�cOMOL`TVL(U�[ZL���FI_�c eVjIU� U�PdL(^3TV^bH�UZ[ZL(^3L(MgTVUZMON3NbL`U :BA FIHZN�[ZL`U �SL(MfPdL`Uk��lFIUZ[ZL`^bU�[ZL`^ ��L`NbN3[XF�PdL`U
Y(H�MgU�PdL(^&>]jIcOMOL`^bL`U F
[�MOL=��FI_�c :m� �3L`[ZjS��_�F�HZN/[ZL(} ��>�L(W�Pd^3HZ} [ZL`^\MOU�e�FI^3M�FIU�PdL`U��&FIN3NbLAeIjVU �SMO}�H�c�F�PbMOjVUZN3L(^3L(MOT�o
U�MONbN3L(U�FI�ZY`HZNb��_�lF�PdY(L`U�Q
��H�^��;U�PdL`^\>�jVc�F�PbMOjVU [ZL`N � U�PdL`^bTV^3HZUZ[ZL`N MON!P�Y(H�U�lFI��_ZN!P L(MgUZL  LC?XUZMgPbMOjVU [ZL(^��SMOTIUXFIcO^3L(TVMgjVU
U ljIPdMgT F HZ} [ZFI}�MfP�TVcgL(Mg��_ZY(L`MgPdMgT
[ZMOL �8^bL(MfPdLr[ZL`^ �SL(MfPdL(U�� lF�UZ[ZL(^�i|L(N!PdY`HZcOL`TVL(U�Q  F�Y(H JaMO^b[
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FIUZTILP>XFIN3N3P(Q  MOL��SMgTVUXFIcg^bL`TVMOjVU�JaMO^3[mF�UZNb��_ZcgMOL EVL(UZ[=N3j�TIL`JmlFI_ZcfP F [ZFINbN�NbMgL�L(MgUZL(} � � Wk�;U�PdL`^3e�FIcgcHZ} [�L(U&��L(U�Pd^bFIcgJ8L(^!P1��[ZL`^ D FIH EVW�HZ^3eILmL`U�PbN\>Z^3MO��_�P F FIcgNbjE�-*�� � 5 5 5 � D � � Q
 F F JaMOL��1�Z��Q���QG�(��eVL`^b[ZL`H�PdcgMO��_�P F L`MOUZL D L`^dFI[�L�[ZMOL�
njI^b} [ZL(N � U�PdL(^3TV^bH�UZ[ZL(N9Y`H�i|^bMgL([ZL`USo
N3PbL(cgcOL(U�[��]L`Nb��_Z^3L(Mg��P F W�FIU�U
[ZL(^ � U�PdL`^bTV^3HZUZ[ HZU�PdL`^�[ZL(} �SMOTIUXFIc*[ZHZ^3��_ [�MOL �kHZ}�}�L�[�L(^
� ^bL`MOTVUZMgNbY(FI_ZcOL`UrY`J8L(MgL(^ F ^bL(��_�PbN�H�UZ[�cOMOU�WkN1eVjV} �kMOTVUXF�c cgMOL(TIL(UZ[ZL`^ F MOUr[ZHZU�WIL(cgTV^dF�H~[ZFI^bTVL�o
N3PbL(cgcgPdL`^ F �&FINbN3L(U�i|L`UZN3PbL(^�FI�ZTVL`Nb��_�lF�PbY`P�JCL`^b[ZL`U�Q  MOLA�8^bL(MfPdL�L`MOUZL`^C�SL(MfPdL(U��XF�UZ[Z^bL`TVMOjIU~L`U�P3o
N\>�^bMO��_�P �3L�JCL`MOcgN [ZL`^?_XFIcg�]L`UA�C^bL`MgPbLC[ZL`^��SMOTIUXFIcO^3L(TVMgjVU�Q  MgL/�1U:>XFIN3NbHZUZT � ��Qh� &
� FIU�[XFIN7�&F�N!o
NbL`UZN\>�L(W�Pb^bHZ} MgU �h���ZMOcg[ZHZUZT �SQG�R��L(^bTVFI�rL(MgUZLD��FI^3M�FIU�YmeVjIU � ; ���N� ��Lr��# M � H�UZ[rL(MgUZL(U�S��_�J8L(^\>�HZUZW�P��G; �w
2�����I� ��Lr��# M � Q  FIN �&FIN3NbL(USi|L(UZN!PdL(^9[�L(^ �SMgTVUXFIcg^bL`TVMOjVU MgN3Ph[ZL(}�UXFI��_
TVL`TVL(��L(U�[ZHZ^3��_&[XFIN}B9^bMfPdL`^bMOH�}

))) 5 � $ x $ & w x w & w Z �+* �w
#�����I� ��Lr��# M � )))�5 � N ���N� ��Lr��# M � � � ��Qh�y

�
[ZMgL � ^3L(MgTVUZMON3NbL=MOU�[ZL`U �kL(MgPbL(U���lFIU�[ZL(^3U�J8L(^b[�L(U&[�HZ^b��_�[ZMOL B9^bMfPdL`^bMOL`U

))) 5 � $ x $ & w x w & w Z �+* �w
#�����O� ��LZ�O# M � ))) � ��O ��LZ�O# M � HZUZ[ � ��Q��#O
�
))) 5 � $ x $ & w x w & w Z �+* �w
#�����O� ��LZ�O# M � ))) 5 � ��O D � N ���N�
����LZ�O# M � � ��Q������

NbL`cOL`W�PbMOL`^3PRQ  L(^ ��MfPbPdL`cgJ8L(^!PhHZU�[r[ZMOL ��FI^bMOFIUZY�Y(HZ^  L ?XU�MgPdMgjVU�[ZMOL`NbL(^ �&FIN3NbL(USi|L(UZN!PdL(^9L`U�P3o
N\>�^bL(��_�L(U�[�L(U�MOU,[�L(^ K FI�]L`cOcgLA��QI� FIUZTVL`TVL(��L(U�L(U���L`^3PdL`U�Q � MOU�L4�S��_�lF�PbY(HZUZT i�lHZ^9[�MOLE��FI_�c
[ZL`^��kMOTVUXF�cOL(^3L(MgTVUZMON3NbLAMgUZUZL`^b_XFIcg� [ZL(^2�SMgTVUXFIcg^bL`TVMOjVU�MON3Pa[ZFI}�MfP/[ZHZ^3��_&[ZMgL  MGU]L(^3L(UZY

: ��� +�� � ; : * :�A X * :�A � � ��Q������
TVL`TVL(��L(U F JCjV��L(M : [ZMOL D L`NdFI}mPdYRF�_Zc [ZL`^ � ^bL(MgTVUZMgNbNbL�MOU,[ZL`^ �SMgTVUXFIcg^bL(TIMOjVU�^bLI>Z^�lFIN3L(U�PdMgL(^!PRQ
:BA X HZUZ[ :BA � ��L(Y`L(MO��_�UZL(U{[ZMOLEL(U�PbN\>Z^3L(��_ZL`UZ[ZL(U � ^3L(MOTIUZMON3YRFI_ZcgL(U�MOU�[ZL`U���L(Mg[ZL(U��SL(MfPdL`USo
�XFIU�[Z^bL`TVMOjVU�L(U�Q���HZ^?�*L(^3}�L`MO[ZHZU�T�[ZL(^9jI�]L`U~L`^3JmlFI_�U�PbL(U�
 cOH�W�PbHXF�PbMOjVUZL`U&JaMO^3[r[ZMOL`NbL`^=FIHZN
[ZL`U  F�PdL`U L(^b}�MgP3PdL`cgPdL��{L(^3P*�3L([Zjk��_ UZMO��_�P/[�MO^bL`W�P/Y(HZ^��CL(N!PdMO}�}�HZU�T�[ZL(^9�SMOTVU�M@?XW�FIUZY�_ZL`^!o
FIUZTIL(Y(jITVL(U�Q:�hMOL`cO}�L(_Z^\N3jVcOc�[ZMOL`NbL=}�MfP��1Mgcgi|LA[�L(^���jVU�PdL�W ? FI^3cOjvW  F�PdL(U�L`^b}�MgPbPbL(cfPCJ8L(^b[�L(U�Q
 FIY`Hr�]L`U�ljIPdMgTIPA}�FIU,[�MOL!�1UZYRF�_Zc?[ZL`^A^bL`WIjVUZN!Pd^3HZMOL`^3PdL`US�kMOTVUXF�cOL(^3L(MgTVUZMON3NbL�MOU,[�L(U �SMO}�HZc�F�o
PdMgjVUZN3[XF�PdL`U�Q  F\��L(MV[�MOL(N3L(U=L(MgUZL l� ��L(^&>Z^�lHSi|HZUZTa[ZL(^ ��jVU�PdLdW ? FI^bcgjvW���FI_Z^b_�L(MgP�[ZHZ^b��_�TVL`i�lHZ_�^3P
JaMO^3[ F [�Qb_�Q U�HZ^�[ZMgL��3L(U�MOTVL`U
q%Zs W�B=FIU�[ZMO[XF�PdL(U��]L�Pd^dF���_�PbL`P�J8L(^3[ZL(U F Y(H�J8L(cg��_ZL(U L(MgU�WIjI^!o^bL`W�PdL(N�@ L`UZ[XFIU�P9MgU�[ZL`^1H�^bN\>�^IlHZUZTIcOMO��_�eVjV} � ^bL`MOTVU�MONbTIL(UZL`^dF�PbjV^aTVL(UZL`^bMgL(^3PbL(U K L`MOcO��_�L(UZcgMON3PbL
L 	SMgN3PdMgL(^!P F }�H
Eh_�MOL(^ WIL`MOUZL � U�PdL(^3TV^bH�UZ[ZNbH���Pd^bFIW�PdMOjIU�[ZHZ^b��_�TVL`i�lHZ_�^3P?J8L(^3[ZL(U F [ZMOL\��FI_Zc :�� �
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XL`N3PdcgL(TVH�UZTm[�L(^/�SMOTIUXFIcO^3L(TVMgjVU
JaMg^b[�[�L(Nb_ZFIcO��J8L(MfPdL`^b_ZMgU�FIH�in[XF�N7��jk[ZL(cgc � ��Qh� &
��}�MgP [ZL`^?L(MgU�i�FI��_ZL`U D F�H
EVW�HZ^3eIL\Y(H�^IlHZ��W�TVL�o
TI^bMGU]L(U F Y(HZ^ ��L(N3NbHZU�T�[ZL(^ � U�PbL(^bTI^bHZUZ[Si|jV^b} MgN3P2�3L([Zjk��_�[�MOL 
XjV^b} � ��QN�����?�]L`NbN3L(^�TVL(L`MOTVUZL�P F
[ZF,}�MfP�L`MOUZL`^�TVL(UZFIHZL(^3L(U �hU<>XFINbN3HZUZT�[ZL`^ �SMOTIUXFIcgi|jI^b} FIHZ��_
[�MOL 
XjV^3} [�L(N � U�PbL(^bTI^bHZUSo
[�L(N/HZUZ[�[XF�}�MfPCMgUZNb��L(N3jVUZ[ZL`^bL=[ZMOL9��FI_Zc :BA [ZL(^ � U�PbL(^3TV^bHZU�[ZL(^3L(MOTIUZMON3NbL9��L(NbN3L(^a��L(N3PbMO}�}�P
J8L(^3[ZL(U
W�FIU�U�Q  MOL�P�F�PbN lFI��_�cOMO��_�L(U ��FI_�cOL(U�J8L(^!PdL�i lH�^m[ZMgL���Pd^bL`HZHZUZTIL(U � X H�UZ[ � � N&>ZMOL`cOL(U_�MOL(^ F N3j�JaMOL�MgU�[ZL`U�i|jVcOTVL`UZ[ZL`U�B=F#>ZMgPbL(cgU�L(MgUZL�HZU�PbL(^bTIL(jV^3[ZUZL`PbL	X�jIcOcOLEHZU�[
NbMOU�[�[ZL(N3_XFIcg�
U�HZ^aL 	�L`}�>�c�FI^3MONb��_�i lHZ^/[ZMgL9MOUL�h���ZMOcg[ZHZUZT4��Q���[XFI^bTIL(N3PbL(cgcgPdL`U �*L(^3PbL(MgcOHZUZTIL(U�FIUZTVL`TVL(��L(U�Q
 MgL'�1UZYRFI_�c�[ZL`^��SMOTIUXFIcOL :�� L(^3TVMO�SP?NbMg��_�[XFI��L(M�FIHZN?[ZL`^  MGU]L(^3L(UZYC[ZL(^?MgU�[ZL`^��SMOTIUXFIcO^3L(TVMgjVU
��L ?ZUZ[ZcOMg��_ZL(U~��F�_Zc [�L(^ � ^bL`MOTVU�MONbN3L : HZU�[r[ZL(}$�;U�PdL(TI^dFIc1lH��]L`^h[ZMgL � U�PdL`^bTV^3HZUZ[�i|H�UZW�PdMOjIU
MgUZUZL`^b_XFIcg��[ZL(^2�SMgTVUXFIcg^bL(TIMOjVU F FIcgNbj
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J8jV��L(M P [ZMgL �CMOU��Z^3L(MgPbL�[ZL`N���L`Pb^dFI��_�PbL`PdL`U ��MON3PbjVTV^bFI}�}�L(N1^bLI>Z^�lFIN3L(U�PdMgL(^!PRQ  MOL�Nbj�L(^3}�MfP3o
PbL(cfPdL(U �{L(^3PbL�i�lH�^�[ZMgL���FI_Zc/[ZL`^�^3L(W�jVUZN3Pb^bHZMgL(^!PdL(U �SMOTVUZFIcOL`^bL(MgTVUZMgNbNbL N3MOUZ[ MOU K FI�]L`cOcgLL��Q��
F�H�i|TVL`i�lH�_Z^3P(Q



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

]
2

m [GeV/c
1.92 1.94 1.96 1.98 2

0

100

200

300

400

500

600

700

800

]
2

m [GeV/c
1.92 1.94 1.96 1.98 2

0

500

1000

1500

2000

2500

]
2

m [GeV/c
1.92 1.94 1.96 1.98 2

0

200

400

600

800

1000

1200

1400

]
2

m [GeV/c
1.92 1.94 1.96 1.98 2

0

500

1000

1500

2000

2500

3000

3500

4000

 ! "# $
% &'(
)
. (
/0 13

 ! "# $
% &'(
)
. (
/0213

 ! "# $
% &'(
)
. (
/0213

 ! "# $
% &'(
)
. (
/0 13

����� 
���

��
������ |;] S�����Y��

����� 
 � 
 � 
 � ��� |;] S���� Y �

����� 
������ |;] S�� ��Y �

����� 
������ |;] S�� ��Y �

� F
� � ���

� �w� � [��

�h���ZMOcg[ZHZUZT���Q��7B��*L`^bTVcgL(Mg��_�[ZL`^��*L(^!PdL`MOcOH�UZTVL(Um[ZL(^ MOU�e�FI^bMOFIU�PdL`U �&FIN3NbL`U�Q � F��'5 � v1w x w & w Z ��  F�PdL(U8� F � ��� 5 � v1w Z � �  F�PdL`U�� F � �Q� 5 � v1w x w & w Z � � ��jVU�PbLdW ? FI^3cOj�� F � [�� 5 � v1w Z �� ��jVU�PdLdW ? FI^bcgj���Qn�;U&[�L(U  MOFITV^bFI}�}�L(U � F
�\HZUZ[ � ���\JaHZ^b[ZLm[XFI��L(M�L(MgUZLDB=H�^3eVL�[ZL`^ 
XjV^b}
� �SQh��&�� FIUZTVLI>XFIN3N3P F [ZMOL��1U:>XFIN3NbHZU�T�FIUE[ZMgL  M�F�TV^dFI}�}�L � �w� HZU�[ � [�� L`^3i|jVcgTIPdL\}�MgP3PdL`cON L(MOU�L(^
D FIH
EIeIL(^3PbL(MgcOHZUZTEjV_�UZL � U�PdL`^bTV^3HZUZ[�i|HZU�W�PbMOjVU�Q

�*L(^3PbL(MgcOHZUZT � � ��Lr��# M � 2 � ����Lr�O# M � 2
q Zs t v1w x w & w Z �  F�PdL`U�� �w
2�����I� � ���

q%Zs�t v1w�x�w & w Z � �SMO}�H�c�F�PbMOjVU�� �w
2�0& �N� � ���
q Zsrt v1w Z �  F�PdL(U8� �w
2�����N� ���
�

q Zs t v1w Z � �SMg}�HZcOF�PdMgjVU�� �w
2�0& �N� ���O�
K FI�]L`cOcgL ��QO��B @ FI^bFI}�L�PdL`^3J8L(^3PbL�[ZL`^D�1U:>XFIN3NbHZU�T,L(MgUZL(^ D FIH
EIeIL(^3PbL(MgcOHZUZT�FIU~[ZMOL���>�L(W�Pb^bL(U
[ZL`^�MgU�eIF�^bM�F�U�PbL(U �&FIN3NbL�MOU�[ZL`U ��L`NbN W�HZUZ[ �SMg}�HZc�F�PdMOjIUZNb[XF�PdL(U�Q
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��H�^ � ^b}�MgP3PdL(cgHZUZT�[ZL(^ N\> lF�PbL(^ �]L`U ljIPdMgTIPdL`U XaL(WIjIUZN3Pb^bHZW�PdMgjVUZN3LI=�Y(MgL(UZY/}�MgP3PdL(cgN��SMO}�H�c�F�PbMOjVUZN o
[ZF�PdL`U�MgN3P�L`N��]L`NbjVUZ[�L(^bN�JaMg��_�PbMOT F [ZMOL D lHZcfPdMOTIWIL(MfP�[�MOL(N3L(^ �CL`N3PbMO}�}�HZUZTVN3}�L�Pd_Zjk[ZL?Y`HmTIL`JmlFI_Z^ o
cgL(MgN3PdL`U�Q � U�PdN3��_ZL(Mg[ZL(U�[ZL(^/@�HZUZW�P�_ZMOL`^b��L(M�MgN3P F [XFIN3N�[ZMOLCNbj9i lHZ^��SMg}�HZcOF�PdMgjVUZNb[ZF�PdL`U F N3j�JaMOLCi lHZ^
��L(NbN3[XF�PbL(U [ZL ?ZUZMOL`^3PdL`U��SMOTIUXFIcO^3L(TVMgjVUZL`U{[ZL`U
TVcOL`MO��_ZL`US�hU�PbL(MOc�[ZL`N D L`NdFI}mPdNbMgTVUXFIcgN=�]L`MOUSo
_ZFIcgPbL(U�Q��CL(M L(MOU�L(^hi�lHZ^h�]L`MO[ZL�
/lFIcOcgLmW�jVUZN3MON3PbL(U�PdL`U 
XjV^3} [ZL(NC�SMgTVUXFIcgNhMgN3PA[�MOL(N3L(^ � }�N!P�FIU�[
L`^3i�lHZcgcgP(QS�;UL�h���ZMOcg[ZHZUZTA�SQ���N3MOUZ[�[XFI_�L(^/[ZMgL ��>�L(W�Pd^3L(U�[ZL(^/MgU�eIF�^bM�F�U�PbL(U �&F�NbNbL=��L(Mg[ZL(^a��L`^!o
i�F�cOcON3W�FIU�lFIcgL�i�lHZ^��kMO}�HZcOF�PdMgjVUZN W�N3j�JaMOL%��L(NbN3[XF�PbL(U }�MgP�[ZL(^D�3L`J8L(MgcOMOTIL(U��hU:>XF�NbNbH�UZT�L(MgUZL(^
L`MOU�i�F���_ZL(U D FIH
EVW�HZ^!eVL=[XFI^3TVL(N!PdL(cgcgP(Q�K FI��L(cOcgLV��QI��L(U�Pd_�lFIcgPa[ZMgLA[XFIY`HZTVL`_�ljV^bMgTVL(U ��MgPbPbL(cfJCL`^3PdL
��Y`J=Q ��FI^bMOFIUZY(L`U�[ZL`^!�1U:>XFIN3NbHZUZTIL(U�Q �&FIU���L(jV�ZFI��_�PdL`P�L(MOU�L�_ZL`^3eIjV^b^bFITVL(U�[ZL B9jVUZN3MON3PbL(UZY
��L(YSlHZTVcgMO��_9[ZL`^ �*L`^3PbL(MOcgHZUZTVN3�Z^bL`MgPbL(U�Q  MOL?HZU�PbL(^bN3��_ZMOL`[ZcOMg��_ZL(U F MOUC�SMg}�HZc�F�PdMOjIUZN�W/HZUZ[ ��L(N3Nb[XF�o
PbL(U{TVL`i|HZU�[ZL(UZL`U��{L(^!PdLEi�lHZ^9[ZL(U �&FIN3NbL(U�Nb��_�JCL`^\>ZH�UZW�P�� ?XUZ[�L(U���L(M�[�L(^  L ?XUZMfPdMgjVUr[ZL(^
�3L�JCL`MOcgMOTVL`U �kMOTVUXF�cO^bL`TVMOjIUL�CL(^�lHZ��W�NbMO��_�PbMOTVHZU�TZQ  MgL(NaMON!Pai�lHZ^a[ZMOL=MO} UXFI��_�i|jVcgTVL(U�[ZL(U B�Fy>ZMgPbL(c
[�HZ^b��_ZTIL`i�lHZ_Z^!PdL ��L`NbNbH�UZT�[ZL`^ X�L`WIjVU�N3Pd^3HZW�PdMgjVUZNbLj=�Y(MOL`UZY=eVjVU���L(NbjIUZ[ZL(^3L(^}�CL`[ZL(H�PbHZUZT F [ZF
[�MOL(N3L=Y(HZ^}�CL`N3PdMg}�}�HZUZTE[ZL(N9�*L`^bY`J8L(MgTVHZUZTIN3eVL`^b_�lF�cgPdU�MONbN3L(N1�]L`U�ljIPdMgTIP/JaMO^3[�Q
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�EDFHG�IHJCJ�KMLNJ > J�GPOQJ�RTSUJ DV?W J�G�J�KXLHY�SZKM[\[]FHLH^`_	abKMYZcedNJ�LfINJ�L0^gJ�[\J�Y�YZJ�LNJ�LhFHLNIiY�KM[]FHjXKMJkG�SUJkLlnm SZJ�L8ogpqGZjMKXJ�^gJkL F Y�pCjMKMJ E JrY�KMced5I m Yn^qJ�YZFNcedsSZJ\tuJkGZ_	avJkKM^gFHLN^gY�oqJ�GZd Dm jXSZLHKMYn[\KXS�SUJ�jXYwIHJkGnJ�KXLyx
O m cedHJkL�z{J�_�KXJ�dsFHLH^ |n}�~��
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W J�Y�SZKM[\[�JkL F a{p W JkK : X FHLNI : � IHKMJb�?LH_ m dNj�IHJkG m FHY{INJ�L � JkYZY�I m SUJkL�J�G�[�K�SZSZJ�jXSZJ�L��yKM^qL m j�x
J�G�J�KX^gLHKMY�YZJnO DFHG�IHKXJ���J�GPO Dm jMjXJ ~ �� � �?� � � & �

� W _	a � ~ �� � �?�
� G�J��HG Dm YZJkLsSZKMJkGZJ�L F � X FHLHI��� W J�_kJ�KXcedHLHJ�LfIHKMJCJ�LTSZYZ�HG�J�cedHJkLHIHJ�L F [�K�SZSZJ�jMY\��KM[]FHj m SUKXpgLHY�J�GZJkKM^gLNKMYZY�J�L�JkGZ[\KXSZSZJ�j�SUJ�L F�� J�x

RqpqLHY�SZGZFHRTSUKXpgLHY�Jk�\_�KXJ�LH_kJ�L � l KXJ� ��\_kKMJ�LN_ � Y�J�j W Y�S¡KXY�S¢I mqW J�K�IHJ ? LHKXJ�G�S m jMYbI m Y¢tuJkGZd Dm j�SULHKXYm FHY£IHJkG]� m dHj :�¤ IHJkG£GZJ�R¥pgLHYPSUGZFNKMJ�GPSUJkL��yKM^qL m jMJkGZJkKM^gLHKXYZY�J]FHLHI4IHJ�Gr� m dHj :§¦ INJ�G§�yKM[rFHj m x
SUKXpgLHY�J�GZJkKM^gLNKMYZY�J F avJkjMcedHJ£FHG�YZ�HG DFHLH^gjXKMced¨^gJkLHJ�G�KMJ�GPS�abFHG�IHJ�L � ��J�j W Y�S�a{J�LHL©IHKMJ?tuJ�G�SZJ�KXjMFHLH^qJ�L
O DFHG{�yKX[]FHj m SUKMpqLHY W FNLHI � J�YZY�I m SZJ�L�KXL�JkKMLHJkG W JkY�SUKX[�[§SUJ�L D G Dp E JboqpgLHJkKML m LNIHJ�G mqW a{J�KMcedNJ�L F
a DFHG�IHJ£IHKMJkY¢LNKMcedTSbFHL W JkIHKMLN^qSb_�F©J�KXLHJ�[2YPª�Y�SUJk[ m SUKMY�cedHJ�L 
 J�dHjXJ�GvO DFHdNGZJ�L F YZpgj m LH^gJnIHKXJ � J�x
RqpqLHY�SZGZFHRTSUKXpgLHY�Jk�\_�KXJ�LH_�FHL mqW d Dm LH^gKX^�ogpgL4IHKMJkYZJkG D G Dp E J«KMYPS �­¬ YPS§INKMJ�Y�J�G V [�YPS m LHI � J�INpyced
LHKXcedsSwJ�GPO DFHjMj�S F I m LHL8KMYPSwI m Yw�?FNO®SUG�JkSUJkL8J�KXLHJ�G¢Y�ª�YPSUJ�[ m SZKMYZcedNJ�L`� W a{J�KXced�FNLH^¨LHKMcedTS m FHYZ_kFyx
YZcedNjMKMJ E J�L �
 �KMLHJvKML]IHKXJ�Y�J�[���FHY m [\[\J�LHd m LH^¡J�[\� ? LNIHjMKXcedHJ D G Dp E J{KM[.zvJk_�FH^ m FyO�INKMJvINFHGZcedH_kFNO DFHdHG�J�Lyx
IHJ§�wL m j�ª�YZJ�KMY�S?IHJkG¡�ycedTa{J�G��HFHLHRTSUY�KM[\�HFHjXY�¯±° ���� IHJ�G

~ �
� W�B m LHIHKMI m SUJkL ��� KMJ�KM[ B m � ��²N�I�W J�GZJkKXSZY m LH^gJkIHJ�FNSZJkS F KMY�S¡IHKMJ«R¥pgGZG�J�RTSUJ��yKX[]FHj m SUKMpqL�IHJkG£³ ³ W�
 G m ^q[�JkLsS m SUKXpgL W J�K´IHJ�G W J�KM[µ´¶´µ´¶­· W   	 ��J�G�KM[\J�LTS]ogpqGZjMKXJ�^gJkLHIHJkL0�ycedTavJkGZ�HFHLNRsSZYZJkLHJ�G�^gKMJ�J�KML�Y�cedTabKMJ�G�KM^gJkY�¸3oqpgL�oyKXJ�jXJ�L¹´m G m [\JkSZJ�GZL mqW d Dm LH^gJ�LNIHJ�Yk¸ ¹ GZp W jMJ�[©¸ga{p W JkK�p W JkL�^gJ�L m LHLTSUJkG ¬ [\�HFHjMYºJ�KXLHJ¢J�LTSUY�cedHJ�KXIHJ�LHJ

RsKMLHJk[ m SUKMY�cedHJ?»£JkLHLH^gG Dp E J?I m GZYPSUJkjMjXS � � KMG�I�IHKXJ�YZJkG{[\KXSºJkKMLHJkGºoqpgL�IHJkL�^gJ�[\J�Y�YZJkLHJ�L lnm SZJ�LmqW a{J�KMcedNJ�LHIHJkLituJkG�SUJkKMjXFHLH^8^gJkLHJ�G�KMJkG�S¼¸)YZp`O DFHdHGPS«IHKXJ�KML�» m � � �H�¾½y�¾½ IHKMY�R�FySUKMJkG�SZJq¸´KX[��NFHjMY¿xmqW d Dm LH^gKX^gJ� ��\_kKMJ�LN_]_�F8JkKMLHJk[2OQJ�dHjXJ�G�d m O®SUJkL8 �GZ^qJ W LHKXY � tuJ�G�[�JkKMIHJkL�j Dm E S¢YZKMced�IHKMJkYZJ ¹ G�p¥x
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W jMJ�[ m SZKMR±¸ KMLHINJ�[ IHKXJ � JkYZY�FHLH^¨KM[\�HFHjXY mqW d Dm LH^gKX^ IHFHGZcedN^gJkO DFHdNG�SwabKXGZI­¸±I � d � IHJ�G?^gJ�Y m [rSUJ¬ [\�HFHjXY W J�G�J�KMced©KMLC^gJkL DFH^gJkLHI�RsjXJ�KMLNJ�� W YZcedNLHKXS�SUJ�FHLTSUJ�GPSUJkKMjXS�abKXGZI­¸ KXLCIHJ�LHJkL8IHKXJ£ ��\_kKMJ�LN_m jMY�RqpqLHY�S m LTS m LN^gJ�LHpq[�[\J�L¨a{J�GZINJ�L�R m LNL � l J�G�^gJkY m [§SUJ W J	SUG m cedTSUJkSZJ ¬ [\�HFHjXY W J�G�J�KMced
½���� D J�t��q³ 5 ¯ °� �� 5 ����� D J�t��q³ }

�H�¾½ �

abKXGZICI m _kF�KXL ½�� V LTSUJkG W J�GZJkKMcedHJ�[\KXS�JkKMLHJkG?z{GZJ�K�SUJ¡oqpgL � J	avJkKMjXY ���X� D J�t���³w_�JkGZjXJ�^qS �� J�G�IHJ�L�O DFHG � J�IHJkY ¬ LTSZJ�G�o m jsIHKXJ � JkG�SUJ : X ¸ : � ¸:YZp:abKXJ{IHKXJu 3��_kKMJkLH_�JkL � X FHLNI ��� W J�YPSUKX[�[rS�¸Y�p�JkGZ^gJ W JkL�YZKXced�LsFHL ½�� � JkG�SUJ�IHJkG 
 pgG�[ }
�H��� � O DFHG¢I m Y�tuJkGZ_ka{J�KX^gFHLH^qY�ogJkGZd Dm jXSULNKMY ��� m ced

INJ�G l FHG�cedNO DFHdHG�FHLH^£LHpqS a{J�LNIHKM^gJkG�»npgGZG�J�RTSUFNGZJ�L«JkGZ^gK W S3INJ�G � K�SZSZJ�jXa{J�GPS�IHKXJ�YZJkG � J�G�SZJ�I m LNL
INJ�L5J�LHIN^ DFHjXSZKM^gJkL � JkG�S£FHLNI4Y��HKMJk^gJ�j�SnIHKXJ ��S m SUKMYPSUKXR©INJ�Gn^gJkY m [rSZJ�L W JkSUG m cedTSUJ	SUJ�L lnm SZJ�Lyx
[\J�LN^gJnabKMIHJkG �
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9 W a{pgdHjuIHKMJ«KX[ � m dH[\J�L5IHJkY µ)¶3µ´¶­· W   	 ��JkGZKX[�JkLsSZY£^gJ�LHJkGZKXJ�G�SZJ�L � pgLTSUJ W ? m G�jMp W lnm SUJ�L
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�y�HFNGZJ�L m jMY D <ih�Rsj m Y�YZK ? _�KMJkG�S�a{J�G�IHJ�L � l KMJ3o�KMJkG�SZJq¸ m FHced <)JkY�SUY��HFHG)^gJ�L m LHLTS¼¸�[]FHYZY LsFHG I m Y
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INGZJ�K ¹ KMpgLHJkL IHJ�Y¨��J�G�O m jMjMY�R m L m jXY ~ �� � �?� � � & �

� � lnmqW J�K¢YZKMLNIhIHKMJ ¹ KMpgLHR m LNIHKMI m SUJ�L
L m ced(KMdHG�J�L ¬ [\�HFHjXY W JkSUG Dm ^gJkLhYZpgGPSUKXJ�G�S�¸{I � d � ¯ � W Jk_�J�KXcedHLHJ	SCIHJ�L d DpqcedHY�SZJ�L ^gJkOQFHLNIHJ�LHJkL¹ KXpgLHKM[\�HjXFHY�KM[ ��JkG�O m jXjMY W m FH[ IHJ�Y)J�LTSUY��HGZJkcedHJ�LHINJ�L ~ �� gy» m LNIHKMI m SUJ�L�¸U¯ & W Jk_�J�KXcedHLHJ	S3IHJkL[\KXS�SUjXJ�GZJkL«FHLHI�¯��HIHJkL�RsjMJkKMLHYPSUJ�L ¹ KMpgLNKM[\�HFHjMY �q¬ L\� WHW KMjMINFHLH^ �H� ½ Y�KMLHI\IHKMJbJkLsSZ�HGZJkcedHJ�LNIHJ�L
tuJkG�SZJ�KMjXFHLH^gJkL IHJ�Y � KXLHRqJkjMYuc�pgY �wO DFNG�IHKMJkYZJ�L���JkG�O m jXjNI m G�^gJ�YPSUJkjMjXS � l KXJ�� WHW KMjMINFHLH^gJkL �H�¾² m g
�N�¾² c?_�JkKM^gJkL�IHKMJ¢RqpqGZGZJkYZ��pgLHIHKXJ�G�J�LHIHJkL ¬ [��HFNjMYZY���JkRTSUGZJkL­¸NINKMJw� WHW KXjMIHFHLN^gJ�L �H�O� m g �H�I� c?IHKMJ
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c�pqY �VgN�y��J�RTSZGZJ�L�O DFHG]INKMJ¨ �KMLN_�J�jXR m LHIHKXI m SUJkL�IHJ�G«G�J�R¥pgLHY�SZGZFHKXJ�GPSUJ�L ~��� � �?�
�
gN��JkG�O Dm jXjMJ �� KMJw[ m L¨Y�KMJkdsS W J�YPSUJ�dTS¢J�KXLHJn^gFNSZJ DV?W J�G�J�KMLNY�SUKX[�[rFHLH^]_	abKMYZcedNJ�L©^gJ�[\J�Y�YZJ�LNJ�L�FNLHICYZKM[rFyx

jMKXJ�GPSUJ�L lnm SUJ�L�¸gYZp�I m Y�Y{[ m L]ogpqL�JkKMLHJkGº^ DFHjXSZKM^gJkL«»npgGZG�J�RTSUFHG m FNYZ^gJkdHJ�L�R m LHL � l JkG�[�K�SZSUjXJ�G�J
»npgGZG�J�RTSUFNG�O m RTSUpqG¡O DFHGnIHJ�L�» m L m j ~ �� � �?� � � & �

� d m S£IHJkL � J�GPS � , � " ; ���'&�� � � ���g²
�HG�p ~ �� gy» m LNIHKMI m S¼¸­O DFHG§IHJ�L�» m L m j
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� � �?�

� JkGZ^gK W S]Y�KMced&JkKMLHJ�[�K�SZSUjXJ�G�J�»npgG�GZJkRsSZFHG
ogpqL � , " ; � � & ��� � ���N�g�
�wFyOQ^gGZFHLNI§IHJkG�avJkKXSU^qJ�dHJkLHIHJ�L DV?W J�GZJkKMLHYPSUKX[�[]FNLH^�IHJ�G ^gJk_�J�KX^qSUJkL ¬ [\�HFHjXY gwFHLHI � KMLNRqJ�j�ogJkGPx
SUJkKMjXFHLH^gJkL�IHJkGw» m pqLHJ�L�KML W JkKMIHJkL8��JkG�O m jXjMYZR m L Dm jMJkLCSZG m ^qJ�L©L�FNG?IHKXJ§[\KXSbINJ�L ¹ KXpgLHJ�L©ogJkGPx
RsL DFH�NO®SZJ�L8YPª�Y�SUJk[ m SUKMY�cedHJ�L 
 JkdHjMJkGbIHJ�G¡�y�HFHG�GZJ�R¥pgLHYPSUGZFNRsSZKMpgL�ogpgL � � � � �HGZp��y�HFHG W J�K ¸±Y�p¥x
I m Y�Y3YZKXced«IHJ�G´^gJ�Y m [rSUJvY�ª�Y�SZJ�[ m SUKXYZcedHJ 
 J�dNjMJ�G KMLrIHKMJkYZJ�[�zvJkGZJ�KXced«_�F � | � ¤ ��� ) ; � � � �����";
² �¾½ � m jMY�GZJkj m SZKXoqJ�G 
 J�dHjXJ�G�O DFHGbI m YbtuJkGZ_	avJkKM^gFHLN^gY�oqJ�GZd Dm jXSZLHKMYbJ�G�^gK W S �
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lnm KX[ � m dH[\J�LCIHKXJ�YZJkGb�wL m j�ª�YZJ£J�KXL < J�KXjMcedHJkLHYZJkjMJkRsSZpgG�_�FNGw��J�jMJkRTSUKMpqL©^qJ�j m IHJ�LHJkGb» m pgLHJkL
JkKMLH^qJ�YZJ	SU_	S�abKMGZI�¸NKMYPS�JkY�LHpqS a{J�LHIHKX^H¸HJkKMLHJkL¨[ Dpg^qjMKMcedNJ�L V LTSUJ�G�YZcedHKXJ�I©KML¨IHJkYZY�J�L©�wRs_�Jk�NS m LN_W J�_ DFH^gjXKMced«��KM[]FHj m SUKXpgLHY g?FHLHI � JkYZY�I m SUJkL KML§zvJkSZG m cedTS3_kF]_�KXJ�dHJkL]FHLHIr^gJ�^gJ W JkLHJ�LyO m jMjXY JkKMLHJ
»npgG�GZJkRsSZFHG m LN_�F W G�KMLH^qJ�L � l KMJ{tupqGZ^gJkdHJ�LHYPavJkKMY�J¢KXY�S´I mqW J�KyoqJ�G�^gjMKXcedHJ�L [\KXS)p W KM^qJ�G � JkSUdNpyIHJ
JkKMLHJnoqpgjMjXY�S Dm LHIHKM^ m LHIHJkGZJ �
��FNL Dm cedHYPSnKMYPS?JkY¡LHpqS a{J�LNIHKM^H¸�IHJkL8�wRs_�Jk�NS m LH_�FHLTSZJ�GZY�cedHKMJkI�_	abKMY�cedHJ�L � JkYZY g�FHLHI5�yKX[]FHj m x
SZKMpgLNYZI m SZJ�L&O DFHG§IHJ�L W JkSZGZJ���JkLHIHJ�Li�yJkjMJkRsSZpgG]_kF W JkY�SUKX[�[\J�L � lnm _�F&abKMG�I&IHJkG W JkYZpgLNIHJ�G�Y
FNLsSZJ�G�^gGZFHLNINOQGZJkK�_�F¨YZJkjMJkRsSZKMJkGZJ�LNIHJ§��J�G�O m jMj ~ ¦ � $ � � & m FHYZ^gJkLsFNSU_	S � � J�R¥pgLHY�SZGZFHKXJ�GPSb[ m LINKMJ�Y�J�L©J�KXLH[ m j­Rqpg[\�HjXJkSZSbpqdHLHJ <)JkKMjXcedHJ�LHKXIHJ�LTSZK ? R m SZKMpgL¨FHLNI�JkKMLH[ m j�[\KXS � KMj�OQJ¡IHJkY?_kF�R m x
jXK W G�KMJkGZJ�LNIHJ�L��yJ�jXJ�RTSUpqGZYv_kFHG ¬ IHJ�LTSUK ? R m SUKXpgL�INJ�Y�» m pqLHY{KX[  �LHIH_kFHY�S m LHI­¸yI m LHL�JkGZ^gK W SºYZKXcedm FHY�IHJk[ tuJkGZd Dm j�SULHKXY{INJ�G���J	avJkKMjMY W Jkp W m cedTSUJ	SUJkL©�?LH_ m dHj�IHJkGb��J�GPO Dm jMjXJbIHKMJw ��\_kKMJ�LN_¡IHKMJkYZJkY
��J�jMJkRTSUpgG�Y ��� KXGZI�INKMJ�Y{O DFHG�YZKX[]FHjXKMJ�GPSUJ¥¸�Y�p:abKMJ¡^gJk[�JkYZY�J�LHJ lnm SZJ�L�INFHGZcedH^qJkO DFHdHGPS¼¸HR m LNL¨[ m L
I m G m FNY«IHJ�L0�wRs_�Jk�NS m LH_�FHLTSZJ�GZY�cedHKMJkI IHJ�Y JkLsSZYZ�HG�J�cedHJkLHIHJkL �yJ�jXJ�RTSUpgG�Y W JkY�SZKM[\[�JkL � �?FHced
dNKMJ�G{avJkGZIHJkL�IHKXJn �GZ^gJ W LHKXYZYZJ m¥W d Dm LH^qKM^roqpg[ ¬ [\�HFHjXY´¯�¸NY�p:abKMJnIHJkL � KXLHRqJkjML �rFNLHI � IHJ�G
 jMFH^gG�KMcedTSUFNLH^`IHJ�Y < J�KXjMcedHJkLHY KML < mqW J�jMjXJ�L�_kFHY m [\[\J�LH^gJ	O m YZYPS¼¸´a{J�jXcedHJC_�FHGYh m FyOQ_�J�K�S«IHJkY
�?L m j�ªyY�J�[\pyINFHjMY�_kFHG¢»£pqGZGZJkRTSUFHGbdHJkG m LH^qJ�_�pq^gJ�LCavJkGZIHJkL �
�?LHY�S m SZS
��J�IHp�ced IHJ�L J�KXLH_�JkjMLHJkL � pgLTSUJ g
� m G�jMp�gy» m LNIHKMI m SUJ�L§abKMJ�KXL«» m � ���N� ½y���g��� IHKXJ�YZJb 3O x
? _�KMJkLH_ka{J�GPSUJ{_�FH_kFHpgGZINLHJ�L­¸ a{J�GZINJ�LrdNKMJ�G�IHKXJu» m LHIHKXI m SUJkL§[\KXS­J�KMLNJ�G�^gJkabKXYZY�J�L � m dHG�YZcedHJkKMLyx
jXKMcedHR¥J�K�S�oqJ�G�a{pgGPOQJ�L­¸va{J�Y�d m j W IHKMJkYZJ���J	SUdHp�IHJ8INJ�L � m [�JkL�������� � 
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< J�cedNLHKMY�cedf^gJkYZ�HG�pycedHJkL0abKXGZI�IHJkG V [\Y�S m LHI m FHYZ^qJ�LsFNSU_	S¼¸�I m YZY I m Y«�?L m jXª�Y�J�[\pyIHFNj�YZKXcedm FNObYZpg^qJ�L m LNLsSZJ <)JkKMjXcedHJ�LHjXKMYPSUJ�L Y�S DFySU_kS�¸´I � d � Y�pgjMjXJ�L » m pgLHR m LHIHKXI m SZJ�L&[\KXS§IHJ�[! �a Z#"%$
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 ��� g��wjX^gpgGZK�SUdH[rFHY3j Dm FNO®SºI mqW J�K O DFHG5��J�IHJkY
��KM[]FHj m SUKXpgLHY�J�GZJkKM^gLNKMY DF W J�G IHKXJ{^gJkY m [§SUJ h�KXY�SZJ{IHJkG)^qJ�j m IHJ�LHJkL]» m LHINKMI m SZJ�L§FHLHI§a Dm dHjXS6��J�LHJm FHY�¸�avJkjMcedHJ m jMY)» m pgLHJ�Lr^gJ�LHJkGZKXJ�G�S)abFHGZINJ�L � l KXJ�Y�Jºa{J�G�IHJ�L LsFHG3I m LHL]IHJkG3J�LTSUY��HGZJkcedHJ�LNIHJ�L
h�KXY�SUJ�JkKMLHJkY{�yJ�jXJ�RTSUpgG�YudHKMLH_kFH^gJ	O DFH^qS¼¸ga{J�LNL�JkKML _kabKXYZcedHJkL � FHLHI � ^qJka DFHGPOQJ�jXSZJ�Gº��FNO m jMjMYPavJkG�S
RsjXJ�KMLNJ�G m jXY�IHKMJ¡S mqW JkjMjXKMJ�GPSUJ¡G�J�j m SUK�ogJn 3�\_�KXJ�LH_�IHKMJkYZJkYw��J�jMJkRTSUpgG�Y?KXY�S �
¬ L«INJ�G3dHKXJ�G)�HG Dm Y�J�LTSUKXJ�GPSUJ�L«�?L m j�ªyY�JvabKMG�I]IHKXJ�YZJ7��JkSZdHpyINJvO DFHG3I m Y3KML W JkKMIHJkL\��J�G�O Dm jMjMJkL�oqpgGPx
R¥pg[\[�JkLHIHJ]» m pqLH� mgm G¢_�FNGn»npgGZG�J�RTSUFHG m LH^gJ	a m LHINS �  3ogJ�LTSZFHJ�jXj m FNO®SZGZJ	SUJ�LNIHJq¸�[�K�SwIHKXJ�Y�J�[
tuJkG�O m dNGZJ�L�ogJkGZRsL DFH�yO®SUJ©Y�ª�Y�SZJ�[ m SUKXYZcedHJ 
 J�dHjXJ�G«YZKXLHI�O DFHG W J�KMINJC» m L Dm jMJ�Y�S m GZR&R¥pgGZG�J�jMKXJ�GPS¼¸
I m YZp:a{pgdHj{IHJ�G ¬ [��NFHjMY m jMY m FNced&IHJ�G � KMLHR¥J�j ��INJ�G�J�KMLN_�J�jXLHJ�L&» m pgLHR m LHIHKXI m SZJ�L } YZKXJ�dHJ
� WHW KXjMIHFHLN^gJ�L �H��� g �H�8� ��J	avJkKMjXY } m � FHLHI } W ��� Y�J�dHG Dm dHLNjMKMcedNJCtuJkG�SZJ�KMjXFHLH^gJkL m FNO®a{J�KMY�J�L �
 �LTSUY��HGZJkcedHJ�LNI&abKMGZI5I m oqpgL m FNYZ^gJk^ m LH^gJkL­¸�I m Y�Y§Y�KMced5Y�ª�YPSUJ�[ m SZKMYZcedNJ 
 J�dHjXJ�G W J�K3INJ�G�zvJ	x
YPSUKX[�[]FNLH^«IHJ�Y¢GZJkj m SZKXoqJ�L¨tuJ�G�_ka{J�KM^qFHLH^gYPogJ�G�d Dm j�SULHKXYZYZJkYw^gJk^gJ�LNYZJ�K�SUKX^ m FNOQdHJ W JkL �
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J�GPOQpgGZINJ�GZjXKMced­¸�INKMJ �wRs_�Jk�NS m LH_ W _	a �  3�\_�KXJ�LH_\IHJkG§IHFNGZcedH^gJ	O DFHdHGPSUJ�L � JkRqpgLHYPSUG�FHRTSUKMpqL&FHLHI
�yJkjMJ�RTSZKMpgL&_kF&J�G�[�K�SZSZJ�jML � l KXJ�Y�^gJ�Y�cedHKMJkdTS [�K�S)(¢KMj�OQJ\oqpgL&YZKX[]FHjXKMJ�GPSUJkL��yKX^gL m jXJ�GZJkKM^gLNKMYZY�J�L­¸
a{p W JkKTIHKMJ�KXLnIHJ�L£ogpqG m LH^qJ�dHJkLHIHJ�Lr» m �HKXSZJ�jXLnJ�GZj Dm FNSZJ�G�SZJ�L�»npgGZG�J�RTSUFNGZJ�L�_�F W J�G DFNceR�Y�KMcedTSUKX^gJ�L
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a{p W JkK , ¤ IHKXJ�� m dHj­IHJkGbGZJ�R¥pgLHYPSUGZFNKMJ�GPSUJkL8�yKX^gL m jXJ¡FHLHI , ¦ IHKXJ�� m dHj­IHJkGb^gJ�LHJkGZKXJ�G�SZJ�L��yKM^�xL m jXJ�G�J�KM^qLHKMY�YZJvKXY�S � ��FHG3J21 m RTSUJ�L�zvJkY�SUKX[�[rFHLH^woqpgL , ¤ KXY�S�JkY�I mqW J�KNLNpqS avJkLHIHKX^�JkKMLHJkL«YZpg^qJ	xL m LNLsSZJ�L4365 ����� ��7 ����� 5��98 ���:��� �;3 ����<=� IHFHGZcedN_�FNO DFHdNGZJ�L � (?KXJ�G W J�K d m LHIHJkjXS{J�YºYZKMced�FH[ J�KXLHJDV?W J�G��HG DFyOQFHLH^H¸)p W IHJkG ��J�GPO m jMjXY W m FN[ J�KMLNJ�Y]G�J�RqpqLHY�SZGZFHKXJ�G�SZJ�L ~ �� gy» m LHIHKXI m SrS m SUY Dm cedHjXKMcedm FHY§IHJ�LNYZJ�j W JkL�<)JkKMjMcedNJ�L&_kFHY m [\[\J�LH^gJkYZJ	SU_kS]KMY�S�¸ a{J�jXcedHJ�oqpg[ �©pgLTSUJ�g)� m GZjXp�g?>nJ�LHJkG m SZpgG
O DFHG]INJ�Lf��J�G�O m jMjºJ�KMLNJ�Y ~ �� g
��J�Y�pgLHY KML�INJ�[ R¥pgGZG�J�RTSUJkL ��JkG�O m jXjMYZ[\p�IHFHY�J�GZ_kJ�FH^¥S«avpgG�IHJ�L
YZKXLHI � 9 dHLNJ\INKMJ�Y�J DV?W J�GZ�NG DFNOQFHLN^�JkGZ^gJ W JkL�Y�KMced4FHLTSUJ�G�^gGZFNLHI W J�d m O®SZJkSZJ��y��J�RTSZGZJ�L�¸ I m Y�KMced
KML JkKMLHJk[ Y�KM[]FNjMKMJkG�SZJ�L  �GZJkKM^gLNKMY�LNJ W J�L(IHJ�[ ^gJka DFNLHYZcedTSUJkL ��J�GPO m jMj m FNced LHp�ced �y�HFNGZJ�Lm LHINJ�GZJkG?��J�G�O Dm jMjMJ W J�@ LHIHJkL­¸ avJkjMcedHJ�_�F©J�KXLHJ�[2R¥pg[ W KXL m SZpgGZKXYZcedHJkL V LTSUJ�G�^gGZFNLHI�O DFHdNGZJ�L �
lnm [\KXS´^gJ�YPS m j�SUJkSºY�KMced\IHKMJ¢zvJkY�SUKX[�[rFHLH^£IHJ�Gº 3�\_�KXJ�LH_¢IHJ�G m G�S�¸TI m Y�Y{IHKXJ?�ycedTavJkGZ�HFHLNRsSZYZKX[ x
�HFHjXY�oqJ�G�SZJ�KXjMFHLH^�IHJ�G¡G�J�R¥pgLHY�SZGZFHKXJ�GPSUJ�L4 �GZJkKM^gLNKMYZY�J W KXLsa{J�KXYZJ«IHFNGZced`IHKXJrRqpqGZGZJkYZ��pgLHIHKXJ�G�J�LHIHJ
tuJ�GPSUJkKMjMFNLH^«IHJ�GbFHG�YZ�HG DFHLH^gjXKMced©J�G�_�J�FN^qSUJkL ~ �� gy�yKM^gL m jMJkGZJ�KX^gLHKXYZYZJ?^gJkSZJ�KXjXS�abKXGZI �
�wFyO�IHKMJkYZJ+A JkKMY�JrJ�G�d Dm j�S?[ m L©IHKMJ�KML©� WNW KMjXIHFHLH^ �H�B� m FNLHI �H�B� W ^qJ�_�JkKM^qSZJ�L©tuJ�G�SZJ�KXjMFHLH^qJ�L
O DFHG ~��� � �?�����DC �

� FHLNI ~��� � �?�
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l JkG�abKXcedsSZKM^gYPSUJ8�ycedHGZK�SZS W JkK?IHJkG�zvJkY�SZKM[\[]FHLH^�IHJ�Y�tuJkGZ_	avJkKM^gFHLN^gY�oqJ�GZd Dm jXSZLHKMY�YZJ�Y¨KXY�S�IHKMJ
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KXY�S � lnmqW J�K�abKXGZICO DFHG ��J�IHJkY?INJ�G ½��«¬ LTSUJ�GPo m jMjXJ

½ . � >nJ�t���³�� � �
� . � >£J�t���³�� ¯ °M NP � ½ . � >nJ�t �¥³��

}
��� � � �

� . � >nJ�t �¥³
}
�H� � �

O DFNG � * � .��
�
��. �#& I m Y§�y��J�RTSUG�FH[ IHJkGnKMLTo m GZK m LTSUJ�L � m YZYZJ W J�Y�SZKM[\[rSnFHLNI m L5IHKXJ�Y�J�Y�J�KML
�©pyIHJkjMj�IHJkG�� pgG�[ } ²N�¾² � � m LH^gJk� m YZYPS¼¸�a{p W JkKuIHKMJ�� m dHj�INJ�Gr�yKM^gL m jMJ]INFHGZced&INKMJ l K ��J�G�J�LH_} ²N� ² / � ^gJ�^gJ W JkL8KMYPS � < G Dm ^qSw[ m L�IHKXJrY�p�^gJk[�JkYZYZJkLHJ�L�� m dNjMJ�L©KML�J�KXL (?KXY�SZpg^gG m [�[ m L8IHJ�G
�sSUJ�jXjMJ IHJkY]J�LTSUY��HGZJkcedHJ�LNIHJ�L ¬ [��NFHjMY�J�Y�J�KML�¸ Y�p8J�G�d Dm j�Sr[ m L4^gJ�G m IHJ�INKMJ\^gJ�Y�FHcedTSUJ�tuJkG�SUJkK�x
jXFHLH^ � l KMJkYZJkG ¹ GZpq_�J�Y�YnKMYPSwO DFHG W JkKMIHJ§GZJ�R¥pgLHYPSUGZFNKMJ�GPSUJkL�» m L Dm jMJ�IHFHG�cedH^gJkO DFNdHG�S¡a{pgG�IHJ�L­¸�IHKMJ� J�Y�FHjXS m SUJ£Y�KMLHICKMLC� WHW KMjXIHFHLH^ �N�B/ m FHLNI �H�0/ W _�F©YZJkdHJ�L �
��FNGn»npgLTSUGZpqjMjMJ¥¸±I m YZYnI m Y m LH^gJk� m Y�Y�SUJ �©pyIHJkjMj O DFHG ��J�INJ�YnIHJkG ¬ [��NFHjMY�KMLTSUJkG�o m jMjXJ§JkKMLHJr^gFNSUJ
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l KXJ4�y��J�RTSUG�J�L @ LNIHJ�L Y�KMced KML(� WHW KMjMINFHLH^ �H�B/ c4FNLHI �H�0/ I � lnm J�Y©YZKXced I m¥W JkK�FN[ IHKMJ
a m dHG�J�L­¸ W J�K INJ�Gu³ ³ g � G m ^g[\J�LTS m SZKMpgL m FNO®SUG�JkSZJ�LHIHJkL ¬ [\�HFHjXY�oqJ�G�SZJ�KXjMFHLH^qJ�L d m LHINJ�jXS�¸gR DpgLHLHJkL
INKMJ�Y�J«IHKMG�J�RTSn[\KXS?IHJ�L5JkLsSZ�HGZJkcedHJ�LNIHJ�L�����JkRsSZGZJkL�IHJkG¡^gJkLHJ�G�KMJ�GPSUJkL ��KM[]FHj m SUKXpgLHY�J�GZJkKM^gLNKMYZY�J
oqJ�G�^gjMKXcedHJ�L¨a{J�GZINJ�L } � WNW KMjXIHFHLH^ �H�0/ J¡FNLHI �H�B/ O � � � m L W J�p WHm cedTSUJkSbJkKMLHJnY�KM^gLNK @ R m LTSUJw� W x
a{J�KXcedsFHLH^�oqpgL��yKM[rFHj m SZKMpgLNY g\FHLNI �©J�YZY�I m SZJ�L­¸±KMLNY W J�YZpqLHIHJ�G�J§KX[ FNLsSZJ�G�J�L ¬ [��HFNjMY W J�G�J�KXced
¯ ° � ² . � >£J�t��q³ � lnm I m Y\tuJkGZ_ka{J�KX^gFHLH^qY�ogJkGZd Dm jXSULNKMY���JkIHpycediKML ��J�IHJk[ IHJ�G ½��4¬ [\�HFHjXYPx
KXLTSUJ�GPo m jMjXJ�YZJk� m G m S J�G�[�K�SZSUJkjXS�abKMG�I­¸´O DFHdHGPS«IHKXJ�YZJkG V [\Y�S m LHI�LHKMcedTS«_kFiJkKMLHJk[ � JkdHjMJkG�¸´I m
INKMJ§�y��J�RTSUG�J�L�KXLC� WHW KXjMIHFNLH^ �H�B/ J�FNLHI �N�B/ O)LsFHG¢_�FHG¢zvJkY�SUKX[�[rFHLH^ IHJ�G¢ 3�\_�KXJ�LH_ W JkLsFNSU_	S
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V [�IHJkL A�J�GPSuIHJ�Y�tuJkGZ_ka{J�KX^gFHLH^qY�ogJkGZd Dm jXSULNKMYZY�J�Y } ²N��� � R¥pgGZG�J�RTSºJ�GZ[\KXS�SUJkjML]_kF�R DpgLHLNJ�L\[]FHYZY
Y�KMcedHJkGZ^gJkY�SZJ�jMj�S�Y�J�KML�¸NI m Y�Y�I m Y{KM[  �LHIH_�FNY�S m LHI m FNO®SUG�JkSUJkLHIHJn» m pqLHJ�LH� mgm GvS m SUY Dm cedHjMKXced m FHY
INJ�[*��J�G�O m jMj�IHJ�G �
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�sSUJ�jXjMJºIHKMJ{�wLNOQpqGZIHJkGZFHLH^ m L]IHKMJ{KMLTo m GZK m LTSUJ@? � ? C g
� m YZYZJ¥¸gKML§IHJ�[.KML]» m � �q²y� � OQJkY�SZ^gJ�jXJ�^¥x
SZJ�L � m YZY�J�L W J�GZJkKMced�_kF�jXKMJ�^qJ�L � l JkGuKML\IHKMJkYZJ�[ zvJ�G�J�KMced W J�@ LHIHjXKMcedHJ¢Rqpq[ W KML m SUpgG�KMY�cedHJ V Lyx
SZJ�G�^gGZFHLNIrY�SZJ�jXjXS RqJkKML ¹ GZp W jMJk[ I m Gk¸�I m YZKXcedrIHJkGZY�J�j W JvKXL§INJ�G KMLTo m GZK m LTSUJ�LA? � ? C � � � C �
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V\/7I,/14\6,/1�B>,6\/,/7IB?H��d]T,/JILM@4,�9V7IH C 7IJIN�,s;?=>1-.�=>1tHA,�·�
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