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IKJMLONOPRQTSVUTQXWZY[WZ\^]RJ_\R`4\^a�WbacUTLHQTL$`dUXWZaMefL$aRUhg[ijP^]ZP^eRg^k�lmU�WZ`�n�PRijo2Pc`dLpS�PrqDsdUXQTWZt�uvijL$\ra_WbaMe
sXwRtRx4\ra_SysdY[Wz\^t�uvijL$\ra_WbaMe(sXN{\|g9`TtRx�k�lmUDPRQXWZe^WZa_\^]b]Zg�QXLHq}LHQTQXLpS�UXPVUXJ_LV~������p���9����UTJML{UXJMQTLHL
q}�Ma_S_\rijLHacUT\^]Dn��MQTQTWZnH�M]Z\^L^��e^Q�\riji�\rQp��QTJMLHUXP^QTWznH`$��\ra_Sy]bPRe^Wznrk���\^`dUXL$QXg(PrqOUXJMLp`dL�`X�M�9�
� L$n�UT`ON{\R`	nHP^a_`XWZSMLHQTL$SjL$`T`XLHacUXWz\r]2�2LHq}P^QTL�`dUX�_S9g�nHP^�M]zS�n�PRaRUTWba[�ML�N�W�UTJ�UXJ_LV�c�_\RS9QXWZY[Wb�_i��
N�JMWzn�J�nHP^a_`XWz`hUTL$SFPrq�\rQTW�UTJMijL�UXWznr�9eRLHPRi�LHUXQTg^�9i��_`dWznr�M\^a_S(\^`dUXQTP^aMPRi�gRk
��J[g�N{\R`D]ZP^e^WznfnHP^a_`XWzS9LHQTL$SjUTP���Lfq}�_a_SM\rijL$aRU�\r]�UXP�P^aMLR� `OL$SM�_nH\rUXWZP^a2�(I;P�\^a_`XNOL$Q

UXJ_WZ`��c�MLp`hUTWbPRa��9WbU�WZ`KaMLpn�Lp`X`T\rQTgjUXP�LH�[o_]Z\^Wba�N�J_\�U�N{L�ijL$\ra��[g�UTJMLVUXLHQTi sX]bPRe^WznHt_k
¡4¢H£��z¤�¥D¦����X§r¨�¨©�2IKJ_QXPR�Me^JFUXJML�ª4P[P^«[Wba_ej¬V]z\^`T`H�
s�­OP^acUXQ�\rQTWZN�WZ`XL^� t�n�PRacUXWZac�_L$S®IKN{LHLpS9]bLpS9LHLR��sdWbq�W�U�N{\R`�`XP_��WbU�ijWbeRJcU���L^¯Z°
\^a_S�W�q&WbU�NOL$QXL�`dP2�9W�U�NOPR�M]ZSF��L^¯M�M�MUf\^`KWbU�WZ`Xa�� U$�MWbUf\rWZa�� U$kDIKJ_\rU$� `K]bPRe^Wznrk t

± PRi�L�\rUdUXL$ijo9UT`��[g�UTJML�n�]z\^`T`{UXP�SML�²_aML�]ZP^eRWZnVN{LHQTL^�
³ kKIKJ_L�\r�MWZ]bWbUhgjUXP�S9LHUXL$QXijWZaML�n�PRQXQTL$n�U{\ra2`dN{LHQ�`OUXJMQTP^�MeRJF\j`dUT\ra2SM\rQ�S9WZ´HL$SµoMQTP[nHL$`T`Hk
¶ kKIKJ_L�`hUT�_S9gµP^q4q}PRQXi�\r]�WZa9q}L$QXL$a_n�LRk
w_kK·7`XL$�c�ML$a_n�L�P^q�YRLHQTW�²_LpSF`dUT\rUXL$i�L$acUT`$k
¸2kK¹�L$\^`XP^a_WbaMe2�M\^`KPRoMo2Pc`dLpS�UTPjWbacUX�_W�UTWbPRa�k
º kKIKJ_L�S9L$S9�2n�UXWZP^a(P^q�`dUT\�UTLHijLHacU�`Kq}QXPRi»\j`dLHU�Prq&`hU�\�UXL$ijLHacUT`$k

l¼a½\j`dL$a_`dLR�M\r]Z]�Prq�UXJMLp`dL�S9LH²_aMWbUXWZP^a_`f\rQTL�nHP^QTQXLpn�Upk
ª�PRe^WznONK\^`�PRQXWZe^WZa_\r]Z]Zg�`dUX�2S9WbLpS��cg�UXJML ± PRoMJMWz`hU�`H�^N�JMP�LHaMec\re^LpS�WZa�q}P^QTij\^]9S9LH�_\rUXLp`Hk

¾DYRLHacUX�2\r]Z]bgR�RUTJMLHgF`dPR�Me^JcU{UXPjS9LHY[Wz`dL�\raFP^� � Lpn�UTWbYRL�`Xg9`hUTLHi�P^q;QT�M]bLp`OUXP�S9L�UTLHQTijWbaML���L��
g^PRa_S�\ra[gjS9P^�_�9UON�JMP�J_\^SjN{P^aµ\^a�\rQTe^�MijL$aRUpk�ª4P^eRWZnKNK\^`OS9LHY[Wz`dLpS�q}P^QOUXJMWz`	o_�MQXo�PR`XL^k
·f`�¿_QT\^a_n�Wz`�ÀK\^nHP^aµo_�9UfWbU$�MWZa ³pÁ^Âcº �
sTª�PRe^Wzn½S9W�Ã"LHQTL�UTJ�q}QTP^iÄQXJMLHUXPRQXWznrkZk WZaÅUXJ_WZ`$��UXJ2\�UF]ZP^eRWZn(J2\ra_S9]ZL�UTJÆQTL$\^`XP^a
LH�M\^n�U�\ra_S�WZa�UXQT�9UXJ4�|\^a_S�QTJML�UTP^QTWZn&J_\^a_S9]ZL�UTJ�W�U;\R`�WbU4Wz`�oM]z\racUXLpS�Wba�o�P^o_�M]Z\^Q
PRoMWZaMWbPRa_`�\ra2SFi�\^aMaMLHQ�`$k t

³



± P�]bPRe^Wzn�SML$\r]z`KN�WbUXJ(\�`XL�U�Prq�QX�_]bLp`	q}PRQ�QXLp\^`XP^aMWZaMe�\^a_S�\rQTe^�MWZaMe_k&IKJ[�_`$�9W�U�S9Lp\r]z`KN�W�UTJ
\�q}�_a_SM\rijL$aRU�\r]"oMQTP^�M]ZLHi�WZaµWZacUXL$]b]ZL$n�UX�_\^]�o_�MQT`X�MWbUT`$�&JMP�NÅUXPjS9Wz`hUTWbaMeR�MWz`dJFN�J_\�UKWZ`OUTQX�ML
q}QTP^i N�J_\rU�WZ`{qv\^]Z`XL^�9N�J2\�U�Wz`KQXWZe^JcUKq}QXPRi»N�J_\rU�WZ`�N�QTP^a_e_k
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; QTWbeRWba_\^]b]Zg^��]ZP^eRWZnKS9Lp\r]bU�N�W�UTJj\^QXeR�MijLHacUT`&WZa�UXJML�a2\�UX�_QT\^]9]Z\^aMe^�_\^e^Lp`4�_`XL$S��[g�J[�Mi�\ra2`Hk
¿MPRQ	LH�9\^ijoM]bLR�RWbUKNOPR�M]ZSj��LV�_`dLpSjUXP�S9LHijPRa_`hUTQT\rUXL�UTJML�n�P^QTQTL$n�UTaML$`T`�P^q4\rQTe^�MijLHacU�`�]bWZ«^L
UXJ_L�q}P^]Z]bP�N�WZaMe_�

·f]b]4i�L$a½\rQTLVijPRQdU�\r]�k
± P[nHQT\rUXLp`KWZ`�\�i�\ra�k
IKJ_LHQTL�q}P^QTL^� ± P[nHQT\rUXLp`OWz`�ijP^QXUT\^] k

lmq�NOLFn�J_\raMeRL�sX\r]Z]zt�UXPÆsT`dPRi�LptM�4UXJMLµ\^QXeR�MijLHacU�S9P[L$`Xa�� U�JMPR]ZS�k½À{�9U�J_P�N nHP^�M]zS NOL
S9L$i�PRa_`dUXQ�\�UXLVUTJMWZ`��½� L�n�PR�M]zS�\rUdUTLHijo9U�UXP�SML�²_aML�N{P^Q�SM`�`X�_n�J(\^`jsX\^]b]ztj\ra_S sT`dPRi�Lpt
WZa�UXL$QXi�`{Prq;N�J_\�U{Wba9q}L$QXL$a_n�Lp`{NOL�n�PR�M]ZSµS9QT\|NÅq}QTP^i UTJMLHi(kDIKJML$a�UTJMLVSMLHijP^a_`dUXQ�\�UTWbPRa
N{P^�M]zS�q}P^]Z]bP�N q}QXPRi�UXJ_L$`XL�S9L�²_a_W�UTWbPRa_`Hk�IKJML�o_QXPR�M]bL$i Wz`&UXJ2\�U	a_\rUX�MQ�\r]_]Z\^aMe^�_\^e^LOUX�MQTa_`
P^�MUµUXP ��LyYRLHQTgÅ\^i��MWZe^�_P^�_`$k ¿_P^Q�L��M\rijoM]ZL^�Vn�PRa_`dWzS9L$Q�UXJ_L N{P^Q�S sX\^a[g[t_k l¼a UXJML
`XLHacUXL$a_n�L

sT¾DQTWZnVS9P[L$`�aMPrU���LH]ZWbL$Y^L�UXJ2\�Uf��\^QXg�n$\ra�o_\^`T`�\ra[g�UTL$`dU$k t
WbU�n�PR�M]ZS(��L�U�\r«^L$a�UXP�ijL$\^a½LHWbUXJML$QµsT\r]Z]Zt�P^QµsdP^a_L$tMk�u=<fPrUTL^�{Wba(UTJMWZ`�n�]z\^`T`H�2P^Q�WZa�\ra[g
UXLpn�JMaMWznH\^]�n�P^acUTL��[U$�MS9PRa�� U��_`dLVUTJML�UXL$QXi sX\ra[g9tRx�k
·�]z`dP2�_n�PRa_`XWZS9L$Q{UXJML�`XLHacUXL$a_n�L
sXl	PRaM]bgF�2PRQXQTP�N{L$S�gRP^�MQ�n$\rQpk t_k

>�W�Ã"LHQTLHacU�WZa@?_L$n�UXWZP^a_`KWZijoM]ZgFS9WbÃ�L$QXL$acU�i�Lp\raMWZaMec`Hk
·�aMP^UXJML$Q�oMQTP^�M]ZLHi�N�WbUXJ(a_\rUX�MQ�\r]�]z\ra_e^�_\^e^LVN{\R`	UTJ_\�U�WbU�]ZL$SµUXP�i�\ra[g�o_\^QT\RS9P|�9L$`$k

IKJML�ijPR`dU�qv\rijP^�2`KWZ`�IKJML�ª4WZ\^Q$� `BA�\rQ�\^SMP|�"k&­OP^a_`XWZSMLHQKUXJ_L�`dL$aRUTLHa_nHL
sTIKJMWz`�`dL$aRUTLHa_nHL�WZ`�\�]ZWbLRk t

lmq�WbUON{LHQTL�UXQT�ML^�RUXJ_LHa�WbUOi��_`hU{�2LV\�]ZWbLR�[\R`DWbU{`T\|g9`H�R�M�9U	UTJMWz`	Wz`	WZijo2Pc`X`XWZ�M]bLRk ± WbijWZ]Z\^QX]Zg^�
Wbq�WbU�NOL$QXL�\�]ZWbLR�[UXJML$a½N�J_\�U�WbUf`X\|g9`{WZ`�UXQT�MLDC; UXJML$Q�L��M\rijoM]ZL$`�\^QXLR�
IKJML ± P^oMJ_WZ`dU$� `�A�\^QT\RS9P|��kµ· ± PRoMJMWz`hU�Wz`�`X�MLpS q}PRQ�JMWz`�UT�MWbUXWZP^a*�[g UTJMLµ`Tn�JMP[P^]�UTJ_\�U
LpS9�_n$\�UXLpS�JMWZi(k�E�Lj\rQTe^�MLp`�UTJ_\�U�JML�i��_`dUVN�WZa���`XWba2n�L^�"Wbq	JML�]bPc`dLp`H��UTJML�`Tn�JMP[P^]
SMWZS9a4� U(L$S9�2nH\�UTL�JMWZi NOL$]b]�LHaMPR�Me^J���\^a_SÆS9P[Lp`da�� UFS9Lp`dL$QXYRL½UXJ_L ijP^aML$g^k�IKJML
`Tn�JMP[P^]O\rQTe^�MLp`fUTJ_\�U�JML�i��2`hU�]ZPR`XL^��`dWZa_n�LR�;Wbq�JML�N�WZa_`H��JML�NK\^`�LpS9�_n$\�UXLpS NOL$]b]
L$aMP^�_e^J(\ra_SFUXJ_LHQTL�q}P^QTL�`dJMPR�M]zSFo2\|g�q}P^Q�WbU$k

¶



IKJML ± �_QXoMQTWz`dL�o_\^QT\RS9P|��k�·�]ZP^e^Wzn�oMQXP^q}L$`T`dPRQ�\raMaMPR�Ma_nHL$`OUXPjJMWz`�n�]z\^`T`OUXJ_\rU�UXJML$QXL�N�WZ]b]
��LF\�UTL$`dU�aMLH�cU�NOL$LH«"�;�_�9U�JMLµNOPRa�� U�UTLH]Z]ON�J_WZn�J*SM\|gRk EfLµoMQTP^ijWz`dLp`H��sd��JML$a
gRP^�½eRL�U�WbU$��g^P^�4� ]Z]4��L�`X�MQXo_QXWz`dLpS�k tMkKIKJML�`dUX�_S9L$acUT`fSML$S9�_nHL�UXJ2\�U�UTJML�UTL$`dU�nH\^a�� U
��L�e^WZY^LHa P^a ¿_QXWzSM\|g"��W�q�W�UjNOL$QXLR�&UXJML$a��	nHP^ijLF¿_QXWzSM\|g�ijP^QTaMWba_e_�&UXJ_LHg*N{P^�M]zS
«[aMP�N»W�U�J_\RS®UTPy��L(e^WZY^LHaBP^a UXJ_\rU�S_\|g^�	\^a_S��DUTJMLHQTL�q}PRQXLR��UXJ_LHg®N{P^�M]zS9a�� U��2L
`X�MQToMQTWZ`XL$S�k�À{�9UD`dWZa_n�L{UTJMLHg�a_P�N®«[aMP�N®WbU	nH\ra4� U&�2L�PRa�¿_QXWzSM\|g^�|UTJMLHg�QXLp\^`XP^a�UTJ_\�U
WbU{n$\ra�� U	��L�P^a�IKJ[�MQ�`TSM\|g�LHWbUXJ_LHQp�R`XWba_nHL�UXJ_LHg�NOPR�M]ZSja_P�]bPRaMe^L$Q��2L�`d�MQToMQTWZ`XL$S�PRa
IKJ[�MQ�`TSM\|g�ijP^QTaMWZaMe_k ± WZijWb]z\rQT]bgR�RWbU{nHP^�M]zS9a�� UO��LVJMLH]zS�P^a�� L$SMaML$`TSM\|g^�[I;�ML$`TSM\|g^�
PRQµ�½PRa_SM\|g^��À{�9UµPRa�I4�MLp`XS_\|g^�{UXJML oMQXP^q}L$`T`dPRQ�S9P[L$`�eRWbYRL�UXJML½UTL$`dU$��\^a_S UXJML
`dUX�2S9LHacUT`f\rQTLVYRLHQTg�`d�_QXoMQTWz`dLpS�k
IKJML$`XL�o_\^QT\RS9P|�9L$`$�^\r]ZP^a_e�N�W�UTJjUXJMLV\ri��_WbeR�MW�UTWbLp`�Prq�a_\rUX�MQ�\r]2]Z\^aMe^�2\re^LR�rLHYRLHacUX�2\r]Z]bg

]ZL$SµUXPjUXJ_L�L�Ã"P^QXU{UTPjq}P^QTi��M]z\�UTL�]bPRe^WznfWZa½\�`Xg[i���P^]ZWZnV]z\raMeR�_\reRL^k
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l¼a ³�� ¸
	[�M¬VL$P^QTe^L�ÀOP[PR]bLR�9Wba�sTIKJML���\�UTJMLHi�\�UTWZn$\r]�·fa_\r]Zg9`dWz`�Prq&ª�PRe^WznHtj\�UXUXLHijo9UTL$SFUXP
q}P^QTi��_]Z\rUXLj]bPRe^Wzn�Wba UXL$QXi�`�P^qK\(i�\rUXJML$ij\rUXWznH\^]D]Z\^aMe^�2\re^LRk�¹��M]ZL$`�P^q{WZa9q}LHQTLHa2n�L�N{LHQTL
ijP9S9LH]ZL$S(\�q�UTLHQ�Y�\rQTWZP^�_`{]z\|N�`{q}P^Q�i�\raMWZoM�M]z\�UTWba_ej\^]beRLH�MQ�\rWzn�L��9oMQTL$`T`dWZP^a_`$�

sTIKJMLySML$`XWbeRaÆPrq�UTJML�q}PR]b]ZP�N�Wba_e*UXQTL$\rUXWz`dL�Wz`µUXP WZa[Y^Lp`hUTWbec\�UXL�UXJMLyq}�Ma_SM\r�
ijL$aRU�\r]�]Z\|N�`�P^q�UTJML�PRo2L$QT\rUXWZP^a_`�P^q�UTJML�ijWZa_S��[g N�JMWzn�J�QTL$\^`XP^a_WbaMe�Wz`
o�LHQXq}P^QTijL$S�¯_UXP�eRWbYRL�L��9oMQTL$`T`dWZP^a2`{UXP�UTJMLHi WZa(UXJML�`Xg[i���P^]ZWZn�]z\ra_e^�_\^e^L�Prq
\�nH\r]zn��_]b�_`$�[\ra_S��_o2PRa�UXJMWz`�q}PR�Ma_SM\rUXWZP^a�UTP�L$`dUT\^�M]ZWZ`XJ�UXJ_L�`Tn�WZLHa_nHL�Prq�]ZP^e^Wzn
\^a_S(n�PRa_`hUTQX�2n�U�W�U�`�ijL�UTJMP9SM`Hk t

IKJML��_\R`dWz`Kq}PRQfJMWz`�N{P^QT«µNK\^`{UXJ_L�`dWZijWb]z\rQTWbUhgµ��L�UhN{LHLHa(UTJML�QTLH]z\�UTWbPRa_`dJ_Wbo(Prq�`XL�Uf�Ma_WbPRa
\ra2SµWZacUXLHQ�`XL$n�UTWbPRa�\^a_SµUXJ_\rU�Prq&ac�_i�L$QXWznH\^]�\^SMSMW�UTWbPRa�\^a_Sµi��M]bUXWZoM]bWznH\rUXWZP^a��_L^k e_kZ�

� u
�����Hx���u � ��x�� u � �Hx{Wz`�`XWbijWZ]Z\^Q{UXP���� u������cx�� u������Mx � u������[x�k
!�aMq}P^QXUX�Ma_\rUXL$]bgR�"À{P[P^]ZL�N{P^�M]zS�`XP^ijL�UTWbijLp`�UT\^«^L�UXJML�\ra_\^]bPRe^g�UTP[P�qv\rQpk�¿_P^Q�L��M\rijoM]ZL^�
JML½UTQXWZL$S�UXP*²_a2SÆ\®`XL�UµPRo2L$QT\rUXWZP^aÆ\ra2\r]ZP^e^PR�_`�UXPBS9WbY[Wz`dWZP^a4��LHY^L$aÅUXJMPR�Me^J�a_P `d�2n�J
P^o�LHQ�\�UTWbPRaµLH�[Wz`dUT`KWZa�]ZP^eRWZn^k
± P[P^a½UTPµq}PR]b]ZP�N�À{P[P^]ZL^� `�N{P^QT«FNK\^`fUXJ_\rUVP^q{­OJ_\rQT]ZL$`Vª��_S9N�WZe�>�P9S9e^Lp`dPRa��"«[aMP�N�a

\^`	ª�LHN�Wz`O­{\^QXPR] �rN�J_P�oM�M�M]ZWZ`XJMLpS�`dL$Y^LHQ�\r]cUTL��[UT`	P^a�UXJML�`d�M� � L$n�Up�R\^a_S�S9LHYRLH]ZP^o�L$S#"�LHa_a>�WZ\^e^Q�\ri�`K\^`�\�ijL$\ra2`KPrq&QXLp\^`XP^aMWZaMe�\^�2PR�9Uf`XL�UT`$k
lmUVNK\^`V\r]z`XPFS9�MQTWZaMe�UTJMWZ`Vo�LHQTWbP9S�UXJ_\rU�¾	QXa_`dU ± n�JMQ%$PRL$S9L$Q�\^aRUTWZnHWbo2\�UXLpS(UXJ_L�WZijo2PRQd�

UT\^a_n�L�PrqDS9LHYRLH]ZP^oMWZaMe�qv\^`dU�\^]beRP^QTW�UTJMi�`KUXPµSML$n�WzS9L�Y�\^QXWZP^�_`�]bPRe^WznH\r];\ra_S�i�\�UTJMLHi�\�UTWZn$\r]
oMQTP^�M]ZLHi�`$k&l¼a sTIKJML�·�]Ze^L$�MQT\�Prq�ª�PRe^WznHt�JML�N�QTW�UTL$`$�

s�¬VL�UXUXWZaMe�\�J_\^a_S9]ZL�P^aFUXJML�n�PRa_`XL$�c�MLHa2n�L$`OPrq&\ra[g�oMQTLHijWz`X`XL$`$�[P^Q�\�U�]ZL$\^`dU
UTJML�qv\R`hUTL$`dUDijL�UXJ_P[S�q}P^QDPR�9UT\^WbaMWZaMe�UTJML$`XLfnHP^a_`XL$�c�ML$a_n�Lp`H�^`XLHL$i�`�UXP�i�L�UXP
��LjP^aML�Prq	UXJMLjaMPR�M]bLp`hUp��W�q{aMPrUVUXJ_L��_]�UTWbi�\�UTL�eRPR\^];P^qOi�\�UTJMLHi�\�UTWZn$`�\ra_S
]ZP^eRWZn^k t

; a_nHL�`Xgci��2PR]bWzn�]ZP^eRWZnfi�\�UX�_QXLpS��[W�UK�2LpnH\^i�L�UXQTLHijL$a_S9P^�2`d]Zgj�_`dLHq}�M]"WbaFQXLp`dPR]bY[WZaMe�i�\ra[g
`XLHQTWbPR�_`{oMQXPR�M]ZLHi�`�S9LHYRLH]ZP^oMWZaMe�Wba(i�\�UTJMLHi�\rUXWznH`$k

w
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·f`Vi�\�UTJMLHi�\rUXWznH\r]&oMQTP[Prqv`��2LpnH\^i�L�ijP^QTL�`XP^o_JMWZ`dUXWznH\rUXLpS��"o_\rQ�\^S9P|�9Lp`���LHeR\^a�UTP�`XJMP�N
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UXWZijL^kDI;P9SM\|g^�[N�WbUXJFUXJML�\^SMY^LHacUKPrq;UXJML�LH]ZL$n�UXQTP^aMWznVn�P^ijoM�MUXLHQp�M\�aMLHN JMP^ijLVJ_\^`K��LHL$a
q}P^�_a_S q}P^Q�]ZP^eRWZn^��n�PRijoM�9UXL$Q�`Tn�WZLHa_nHL^k�l¼a*n�P^ijoM�MUXLHQ�`XnHWbL$a_n�LR�;N{L�S9Lp`dWZe^a*\ra2S*`hUT�_S9g
`Xg[`dUXL$i�`&UXJMQTP^�_e^JjUXJ_L��_`XL�Prq"q}P^QTi�\r]M]z\ra_e^�_\^e^L$`�UXJ_\rUOnH\^ajUXJML$ij`XLH]ZY^Lp`���LfWZaRUTLHQToMQTL�UXLpS
�[gB\�q}PRQXi�\^]f`dg9`dUXL$i�k�l¼aÆ`XJMP^QXU$�js >�L$`Tn�QTWZo9UXWZP^aÅWz`�P^�_Q��M�_`XWba_L$`T`Xt_k ± P W�UµWz`µ�c�MWbUXL
a_\rUX�MQ�\r]4UXJ_\rU�UTJML�q}PRQXi�\r]&S9Lp`XnHQXWZo9UXWZY^L�]Z\^aMe^�_\^e^Lp`�PrqDijP9S9L$QXa�]ZP^eRWZn�n�P^�_]ZS�`XLHQTY^L�\^`f\
N{P^QT«cWZaMe�UXP[PR]�q}P^QfnHP^ijoM�9UTLHQV`XnHWbL$a_n�LRk ± PRi�L�Prq&UXJML�i�Pc`hU��2\^`XWZn�\^oMoM]ZWZn$\�UXWZP^a2`�Prq&UXJ_WZ`
UXP[PR]�\rQTL^�
³ kKÀ{P[P^]ZL$\^a�n�WZQTnH�MWbUT`$�4IKJML	S9Lp`dWZe^a�PrqMJ_\^QTS9NK\rQTL&�M�MWZ]�U&P^�MU;PrqMec\�UTL$`"UTJ_\�U�WbijoM]ZLHijLHacU
À{P[P^]ZL$\^aB]ZP^eRWZn(o_QXWZijW�UTWbYRL$`$k IKJMWz`jq}P^QTi�`jUXJML(q}PR�Ma_SM\rUXWZP^aÅPrq�ijP9S9LHQTa�S9WbeRW�U�\r]
SML$`XWbeRa�k�¾ <�lh·f­*�4\rajL$\^QX]Zg�S9WZe^WbUT\^]Mn�PRi�o_�9UXL$QDWbijoM]ZLHijL$aRUTL$S�WZajSML$n�WZi�\r]_SMWbeRW�U�`Hk
À{�9U�W�U�NK\^`�q}P^�Ma_SyUTJ_\�U�N{P^QT«[Wba_e�WZa*��PcPR]bLp\ra�]ZP^e^Wzn�WZ`�i��_n�J�Lp\^`XWbL$Q$k�ÀOWZ]Z]bWZP^a_`
P^q	S9P^]Z]z\rQ�`�\rQTL�`Xo2L$aRUVg^Lp\rQT]bgFWba½UTJMWz`fWZa_S9�_`dUXQTg^k�ÀOP[PR]bL�WZacUXL$a_S9L$S½UXPFSMWZ`Tn�P�YRLHQTL$S
UTJML½sd]z\|N�`OPrq4UTJML�ijWba_S_tM�9�M�9U�J_WZ`K�MWZe^eRL$`dU{WZijo_\^n�U�J_\^`{��LHLHa(PRa�UXJ_L�nHP^ijoM�9UTLHQ
WZa_S9�2`hUTQXgRk�l¼a�¾	]bLpn�UTQXWznH\^]_¾DaMeRWba_LHLHQTWZaMe��2P[P^]ZL$\^aj]bPRe^WznKWZ`	J_\rQ�S9NK\rQTLKnHP^a_`XWz`hUTWbaMe�P^q
ec\�UTL$`$k

¶ k ± P^ijL�oMQTP^�M]ZLHi�`�`XLHL$i UXP���L�`XP�J_\rQ�SµUXJ_\rU�n�PRi�o_�9UXL$QT`�n$\raMa_PrU�`dPR]bYRLVUXJML$i aMP
i�\rUdUXL$Q�JMP�N qv\^`dU{UTJMLHg�\rQTL^k�IKJML�QTL$\^`XP^aµq}P^QKUTJML�S9W���nH�M]bUhgµWz`�\jn�P^i��MWZa_\�UTP^QTWZ\^]
LH�9oM]bPc`dWZP^a�UXJ_\rUD`dL$LHi UXPV��L{WZaMJML$QXL$acU&WZa�UXJMWz`&oMQTP^�M]ZLHi�`$k;ª�PRe^WznDoM]z\|g^LpS�\Vn�QT�_n�Wz\r]
QTP^]ZL{Wba�UXJML�SMLHY^L$]bPRoMijLHacU&Prq_UTJML{UXJML$P^QTg�Prq < A��¼n�PRijoM]bLHUXL$aML$`T`H��N�J_WZn�J�q}P^QTi�\r]ZWb´$L
UTJML�n�PRa_n�L$o9U�Prq&n�PRi��MWZa_\�UTP^QTWZ\^]"L��9oM]ZPR`XWbPRa�k

Á



w_kK· n�P^ijoM�MUXLHQ	J_\^`&UTP��2L�UXP^]zS�N�J_\�U	UXP�S9P2�^WZa�Y^LHQTg�oMQTL$nHWZ`XL�\ra_S�q}PRQXi�\^]9N{\|gRk�·fa
\^oMoM]ZWZn$\�UTWbPRa�P^q;UTJMWz`�L��M\Rn�UfS9Lp`XnHQXWZo9UXWZP^a(Wz` ±�� ª�u ± UT\^a_SM\rQ�S � �MLHQTgFª;\raMeR�_\reRLpx��
\�]Z\^aMe^�_\^e^L��_`XL$S*q}P^Q�WZacUXL$Qdqv\Rn�WZaMe½N�W�UTJ SM\rUT\r�2\^`XL$`$k(·f]�UTJMP^�_e^J*UTJMLF`Xg[aRU�\�� WZ`
SMW�Ã"LHQTLHacU$�_W�U�Wz`�L$`T`XLHacUXWz\r]Z]bg�Lp�c�MWbY�\^]bL$aRU�UTP�`hU�\ra_SM\^QTSµ²_Q�`hUX��PRQTSMLHQ{]bPRe^Wznrk

¸2k ± LHi�\racUXWznH`$�&I4P�i�\^«^L�`X�MQXL�UXJ_\rUOS9WbÃ�L$QXL$aRUOWbijoM]ZLHijLHacU�\�UXWZP^a�P^q4\�oMQTP^e^Q�\rijijWZaMe
]z\ra_e^�_\^e^L�gcWZLH]zSyUXJML�`T\rijLjQTL$`X�M]�U�`H�;oMQTP^e^Q�\rijijWZaMeF]z\ra_e^�_\^e^L$`�aML$L$SyUXP½J_\|YRL�\
q}PRQXi�\^]�`dL$ij\^acUXWznH`$k&ª4P^eRWZnVoMQTP�Y[WZS9Lp`OUXJML�UTPcPR]"UXP�S9L$Y^L$]bPRo�`X�_n�J(\�`XLHi�\^aRUTWZn$`Hk

º k >�L$`XWZe^a "D\r]ZWzSM\�UTWbPRa®\ra_S Y^L$QXWb²2n$\�UXWZP^a4��UXP½YRLHQTW�q}gyUXJ_Lµn�PRQXQTL$n�UXaMLp`X`�P^q�\ S9L$`XWbeRa
N�WbUXJj\Vn�LHQXUT\^WbacUhg���LHg^PRa_S�UTJ_\�U�P^q�n�PRa[Y^LHacUTWbPRa_\r]^UXL$`dUXWZaMe2k;lmU��_`XL$`;UXL$ijo2PRQT\^]R]ZP^Wznrk
IKJ_LKqv\rijP^�_`�l¼acUXL$]M�M�Me�P^q ³ � � º ��Wba[Y^PR]bY[WZaMe�qv\r�M]bUhg+?_Pc\�UXWZaMeVo2PRWbacU	S9WZY[WZ`XWZP^a_`�nHPR`dU
º^Â^Â ijWb]Z]bWZP^a½S9PR]b]z\rQ�`$k

Á kK·fl��"i�Lpn�J_\ra_Wb´$L$S½QTL$\R`dPRaMWba_eµ\ra_S L��9o�LHQXUV`Xg[`dUXL$i�`Hk�IKJML$QXL�\rQTL�i�\ra[g½S9P^i�\^Wba_`
WZa N�J_WZn�J®LH�9o2L$QdUTWZ`XL^�D\RnH�c�MWZQXLpS��cg�J[�Mi�\ra2`�P�YRLHQ�S9LpnH\RS9L$`$�DnH\^a®�2L�S9L$`Tn�QTWZ�2LpS
N�WbUXJ�\yq}P^QTi�\r]�`Xg9`hUTLHi(k�IKJML(QXLp`d�M]bUXWZaMe*`Xg[`dUXL$i nH\^aBP^q�UXL$a g[WZLH]zS QTL$`X�M]bUT`jPRa
o2\rQ�N�WbUXJ UXJML(J[�Mi�\raÅLH�[o�LHQXU$�{\ra_S `XP^ijL�UTWbijL$`j��L�UXUXL$Q$k�lmU�UTQXWZL$`�UXP®n$\ro9UT�MQTL
tRn�PRi�ijPRa9�m`XLHa2`dLVQXLp\^`XP^aMWZaMect�WZa(\�q}PRQXi�\r]�NK\|g^k
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���§ �^¢Hk�lmq�\ra�\ro_oM]bLHUOnH\^ijL�N�W�UTJ�W�Up� `	P�N�a
o_QXP[Prq�Prq�`X\rq}L�Uhgµ\^a_S�n�P^QTQTL$n�UTaML$`T`$�RUTJMLHa(WbU�NOPR�M]zSµ��L�QXLp\r]Z]bgµaMWZnHL^k
·f`�P^�MQf�Ma_S9L$QT`dUT\^a_S9WZaMe�Prq	nHP^ijoM�9UTLHQf`Tn�WZLHa_nHL^�"\ra_S(]ZP^eRWZn^�MWZi�o_QXP�YRL^�_WZa_nHQXLp\^`XWbaMeR]bg

S9L$LHo�LHQ�n�PRaMaML$n�UXWZP^a_`V\rQTL�i�\RS9L^k�·�`V\µQXLp`d�_]�Up��]bPRe^Wzn�Wz`V`XP^ijLHUXWZi�Lp`�S9L$`Tn�QTWb��L$S \^`�UXJML
sXn$\r]zn��M]Z�_`�Prq�n�PRijoM�9UXL$Q�`XnHWbL$a_n�LptMk �yL½N�WZ]Z]�]bLp\rQTaBo_QXPRo2Pc`dWbUXWZP^a_\^]�\ra_S ¿�WbQ�`hUX� ; Q�S9L$Q
ª�PRe^Wznr�[N�WbUXJ½\roMo_]bWznH\rUXWZP^a_`KWZa ­OP^ijoM]ZL��9W�UhgR�)>�\rUT\^�_\^`XL^�M\^a_S "�L$QXWb²2n$\�UXWZP^a4k

	


