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G;HJIJK�L;MONJK�F�PQLOK�R�MOPQSTH�SVUW/�XJ8;PYRZN\[VLOI]?�PY^Q^QK�L

4�_	`C698;4;<a6

_a^Q[Vbc[VLedfKhgCNJP * PYM	MONJKjikSVdeM9KhglMOLOKmi%K�no[VLOPQ[ * PQ^YPYM + SVUpMqNrK�Rm^s[odOd9SVUtS *lu KmRhMqd9vwHJS�x9HA[Vd9[oR�MqPynTKjz,[V^Q[VR�MOPQR

Hw{JRm^YKmP�|}4;~�0D�hX76fNJK + [VLOK�RZN\[oLq[VRhMqKmLePQb�KmI *,+ [�U}Kc[�Mq{JLeKm^QK�dOd"RmSVHwMOPQHw{J{Ji���NJPQzTN��5ST^s[oLOPQbm[oMqPYSTH��7[oHJI

no[VLOPQ[ * PY^QPYM + [oM	[V^Q^Jxa[cnTKm^YKmHJzoMqNJd9[VHrIkMqPYikK���deRc[V^YKmdmXt6fNJK�[Vi%�J^YPYMq{rIJK9SVU ST�rMOPQRm[V^Jno[VLOPQ[oMqPYSTHJd)Rc[VH�Lq[VHJzVK

U}LOSVi�^YKmdOd�MON\[VH��rXy�'ik[VzTHJPyMq{JIJK�STHAMqPYikK���deRc[V^YKmdDSoU�i%PQHw{rMOKmdDMOS�NJST{JLedm��MOS�zTLOKm[oMqK�LDMqN\[oH��lX���ik[Vzo�

HJPyMq{JIJK�d�STH�MOPQi%Kh��dORc[o^QKmd�SVU9i%STH,MqNJd�MqS + Kc[VLedmX�~j[Vikik[���Lq[ + no[VLOPQ[ * PY^QPYM + [Vik�r^QPYMO{JIJK�d�Rm[VH�dO�J[VH�[

Lq[oHJzTKDSoUp[Vdai�{rRZN�[Vd�MONJLOK�K�STLOIrKmLOdaSVU ik[VzTHJPyMq{JIJK;STH�[�MqPQi%Kh��dORm[V^QK1[VdadeNJSTL=Mf[Vdf[�U}K�x�I\[ + dmX)6fNJK�dOK

RZN\[VLO[VR�MOKmLePQdeMOPQR�d�[oLOKfRmSVHJdOPYdeMqK�H,M�x9PyMqN%[�dO{J�5KmLei�[VdedOPynTK * ^s[VRZv�NJST^QK9[oRmRmLeK�MOPQHJzjik[oMOMOKmL)[oM7MONJK9NJKc[VL=M)SVU

MqNrK�NJSTd=M�z,[V^Q[�g + XD/1S�xaKhnTK�Lm��MqNrK�S * deKmLenVKmI��JLeST��K�LeMOPQKmd1SVU7MqNrKmdOK�S *lu KmRhMqd�IJSVH���MDHJKmR�Kmdedq[VLePQ^ + LOKh�\KmRhM

MqNrK�PYH,MqLOPYHJdOPYR��JLeST��K�LeMOPQKmd * KmRm[V{JdeK�MONJKjKmi%PQdOdePQSTHrd	N\[cnTK * K�KmH�ikSlIJPy�\KmI *,+ MONJKmPYLf�JLOST�J[Vz,[oMOPQSTH�S�nTK�L

RmSVdOi%ST^QSTzVPQRc[o^�IJPYdeMq[VHJRmK�dmX

6fNJK%PQH,MqLePQHJdePQR�no[VLePs[ * PY^QPyM + SoUf� * ^Q[Vbc[VLedm� x9NJPYRZN�N\[cnVK%nVKmL + IrPY��KmLOK�H,M�LeKmIJdeNJPYU�MOdm�pN\[cnTK * K�KmH�PQHC�

nTK�deMOPQz,[oMOKmI {JdOPYHJz¡deK�nTK�Lq[V^�IJPy�¢K�LOKmH,M][VH\[V^ + MqPQRm[V^�[V�r�JLOS,[oRZNJKmd�£'P¤X�KVXy��deMOLO{JRhMq{JLeK�U}{JHJRhMqPYSTH¥[VHJ[V^ + dOPYdm�

no[VLOPQ[ * PY^QPYM + PQHrIJKhgk[VHJ[V^ + dOPYdm�l[VHJI�^QPQzVNwM)R�{JLenVK�[VH\[o^ + dOPYdmX¦_ + MOLq[VHrdeU}STLeikPYHJzjS * dOK�LenVKmI�i%Kc[Vde{JLOK�ikK�HwMOd

PQH,MOS�MqNJKDLOKmd=M	U}Lq[oikK;SVU MqNrK�dOST{rLORmKo�rMqNrK�PQH,MqLePQHJdePQR;�JLOSV��K�LeMqPYKmd	SoU�MqNJK1nV[oLOPs[ * PQ^YPYM + Rm[VH * K�RmSTi%�\[VLeKmI�X

6fNJK�dOK�no[VLePs[ * PY^QPyM + RZN\[oLq[VRhMqKmLePQd=MqPQR�dDSVU * ^s[obc[VLedm��[Vd1deKmK�H�PQH�MqNJK�PQL;LOKmd=MDU}LO[VikKo�5[VHJIA[od�[%U}{rHJR�MOPQSTH�SVU



deMq[oMqKo�§[VLOKjIJPYdOR�{JdOdeKmI]PYH�LOK�U}K�LOK�HJRmKjMqS'MqNrKmPQLfzVKmHJK�Lq[V^ RZN\[oLq[VRhMqKmLePQd=MqPQR�d;[VHJI�Rm^s[odOdOPy�\Rc[�MqPQSVH�dORZNJK�ikK�dmX

:�H%[VIJIJPyMqPQSVH�MqS�MONJKfPQH,MqLePQHJdePQR�nV[oLOPs[ * PQ^YPYM + PYHwnVKmd=MqPQzT[oMqPYSTH��T[�i�{J^YMOPy��R�ST^QSVL¨no[VLePs[ * PQ^QPyM + PQH,nVKmdeMOPQz,[�MqPQSVH

N\[Vd * KmK�H�{rHJIJKmL=MZ[VvoKmH�X"6fNJPYd�PQH,nTK�deMOPQz,[oMOPQSTH]{rMqPY^QPQb�Kmd�HrK�x@IJ[oMZ[�R�ST^Q^YKmR�MOKmI�MqNrLOST{JzVN�MONJK%`J?�4D8W6;`

|¤`li�[V^Y^�[VHJI�?�SlIJK�Lq[oMOK�4D�5KmL=Mq{JLeK�8;K�dOKm[VLORZN©6pKm^YKmdOR�ST�5K�` + deMqK�i��jRmSTHrdOSTL=MqPQ{riªdePQi�{J^yMZ[VHrKmST{Jde^ + PYH

* SVMqN$MqNJK�ST�rMqPYRc[V^9[oHJI¡HJKm[VL=��PQHrU}LO[VLOK�I¥|}HJKc[oL=��:«81��x	[cnTK * [VHJIrdmX¬6fNrK��T��S *lu KmRhMqdkPQH­MONJPQd%dq[oik�J^YKV�

x9NJPYRZN®NJ[�nVK�nTKmL + IJPy�¢K�LOKmH,M�LeKmIJdeNJPYU�MOdm�1[VLOK�PYHwnVKmd=MqPQzT[oMqK�I¯{JdOPYHJz�^QPQzVNwM�Rm{JL=nTK�[VH\[o^ + dOPYd�[VHJI�R�ST^QSTL

PQHrIJKhg�[VHJ[V^ + dOPYd;MOSkIrK�MqK�LOi%PQHJK�PYUtMqNJK�LOK�KhgCPQd=Mqd�[oH + RZN\[oHJzTKmd1PQH�RmST^YSTL;[Vd�['U}{JHJRhMqPYSTH]SVUtMqPYikKk|°^YKc[VIrd

STLf^Q[VzTdZ�aSVL	nV[oLOPs[ * PQ^YPYM + [Vi%�J^QPyMq{JIrKVX

6fNJK"LOK�dO{J^yMqd�U}LOSVi * SVMqN�PYH,nTKmd=MqPYz,[oMqPYSTHJd�PYik�5STdeK�RmSTHrdeMqLO[VPQH,MOd�STHAMqNJK'HJ[oMq{JLeK"[VHJI�deMOLO{JRhMq{JLeK'SVU

MqNrK'Kmi%PYMOMOPQHJzkLOK�zTPQSTHrd"|°KoX±zJXjno[VLOPQ[ * PY^QPYM + STLOPYzTPQH\[�MqPQHrz%U}LeSTi�MO{JL * {r^QKmHrRmK'PQHAMONJK u KhM�nTKmLedO{Jdj�§[VLeKmd�PYH

[VH�[VR�RmLOKhMqPYSTH�IrPQdOv§�§[VHrI�dePQb�K�^YPQi%PYMOdaSVUtKmi%PQdedOPQSVH�LOKmzVPQSTHJdq�hX

:«0DF�²¦³µ´¶.j8;Fj`�·\_�^s[Vbm[VLm�J41R�MOPYnTKjz,[o^s[�g + �J8;K�deM9U}Lq[Vi%KV�C¸�[VLOPQ[ * PQ^YPYM +
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43F�PQdedOK�LeMZ[�MqPQSVH�`C{ * i%PYMeMqKmI�PYH�2t[VLeMOPs[V^¢B\{J^Y�\^Y^Qi%KmH,M	SoUtMONJK�8;K�¹l{rPQLOK�ikK�H,Mqd9U}STL	MqNJKjIJK�zTLOK�KjSVU
F�SCRhMqSTLfSVUW27NJPQ^YSTdOSV�JN +

~jK�STLOzTPQ["`lMZ[�MqK�G1HJPynTK�LOdOPyM +

º �T�,�



<aST� + LOPYzTN,M *w+
-VSTNJH�2W[�MqLOPYRZv�?�RmB5[oLO^s[oHJI

º �T�,�
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?][ u STL927LOSVU}K�dOdOSVL�/�X§89PQRZN\[oLOI�?�PQ^Y^QK�L
<aSTi%i%PYMOMOKmK ´�PQ^Y^QPs[oi»~'X\_	[ozTHw{JST^QSr�\-VLmX

F�X5?�PQRZNJ[VKm^p<aLeKmHJdeN\[cx
`lMqKhnTK�HA6�X5?][VHJdeSTH
2W[V{r^W-rXC´�PQPYMq[

²7^QK�R�MqLeSTHJPYR�¸)KmLOdePQSTH�41�J�JLOS�nVKmI�·

.D¼%RmKjSVU¦~jLO[VIJ{\[oMOK�`lMq{JIrPQKmd
<aST^Y^QKmzVK�SVU¦41LeMOd1[oHJI�`CRmPYKmHJR�Kmd
~�KmSTLezTPs["`lMq[oMqKjG;HJPYnVKmLedOPYM +
?][ + º �V�,�



PYn

� ½§¾���¿wÀrÁ�Âp¿w¾



n


�Ã!Ä Åp½lÆkÇ°¿lÈ¨É5¿lÊ�¿lÅ�Á�Ë

4�IJPYdOdOK�LeMq[oMqPYSTH�X¯X¯X©PQd"[�I\[VHJR�KVX©41HJI¡[od%PYH�[�I\[VHJR�KV�aSVHJK�HJKmK�IJdk�J[VLeMOHJKmLedmX�²¦nTK�L + �\[VL=MqHJK�L

i%S!nVKmd�MONJK'I\[VHJR�K'U}STLexa[VLOI�{JH,MOPQ^WPyMqd�zVLOKc[�M��\H\[V^YKVX�:;x�ST{J^YI�^QPYvVK�MOS�MqN\[VHrvA[V^Y^tMqNrSTdOK'�\[oLeMqHrKmLOd�U}SVL

x9N\[oM�MONJK + RmSTH,MqLeP * {CMqKmI¢X'BWPQLedeMj[oHJI�U}STLOK�ikSTd=Mc� :9xaSV{J^QI�^QPYvVK�MOS�MqN\[VHrv]i + U}{rMq{JLeK'x9PYU}K'/;Kc[oMONJKmL��

PYU�deNJKV��^Q^7d=MqPQ^Y^WN\[cnVKki%KV� U}STL��J{CMOMqPYHJz�{J��x9PYMON�[V^Y^Wi + ikSlSCIrd�[VHJI�NJKm^Y�JPQHrz�PQH�MqSlS�i�[VH + x	[ + d�MOS

RmSV{JH,M�IJ{JLePQHJz%MqNJK�RmSTi%�J^YK�MqPYSTH�SVU¦MqNrPQd;ikSTHw{Ji%KmH,Mq[V^ xaSTLev§X;Ì�ST{�N\[cnTK�d=MqSlSCI *w+ i%K�MONJLOST{rzTN]MqNrK

dOi%SlSVMqN�MOPQi%Kmd�[VHJI�MqNrK�LOST{rzTN�MqPYikK�dm�WMONJLOST{rzTN�MqNJK�IJKm^Q[ + d'[oHJI�MqNJK�RZNJ[VLOzTK�dm��[VHJI�MONJLOSV{JzTN�MqNrK

LOPYzTN,Mqda[VHJI�MONJK1x9LeSTHJzTd�X76fN\[VHJv + ST{�STHJ^ + deRmLq[�MqRZNJK�d	MqNJK1dO{JL=U°[VRmKoX�41HJI�HJK�glM	MqS�i + [VIrnlPQdeSTLm�CF�PQRZv

?�PY^Q^QK�LfU}STL�[V^yx	[ + d * Km^YPQK�nlPYHJzkPyM�R�ST{J^QI * K�IJSTHJK�PyU7:	MqLePQK�IAN\[VLeIAKmHJSV{JzTN�X1Ì�SV{JL1Mq[V^QvwdDNJ[�nVK'NJKm^Y��K�I

i%S!nVK�i%ST{JH,MZ[oPQHJd�[VHJI�[V^QdeS][VIrIJKmI�HrK�xÍSTHJK�d�MON\[oM�xaK�LOK�x�Km^Y^)x�STL=MqN�R�^QPQi * PQHJzrX�6fN\[VHrv + ST{�MqNrK

LOK�deM�SVU	i + R�STi%ikPyMOMqK�KV�p_aPY^Q^7_	[ozTHw{JST^QSr�W?�PQvVK�<aLOK�HJdON\[cxj��`lMOK�nVK�?][VHrdOSTH��W[VHJI�2W[V{J^)´�PQPyMZ[r��U}SVL

MqNrKmPQLfno[VLePQST{Jdfde{JzTzTK�deMOPQSTHJd1[VHJI�i%STdeM;SVUW[V^Q^Î�rMqNrKmPQLf�J[oMqPYKmHJR�KVXa6fNJ[VHJv + SV{�MqSk_aPY^Q^�U}SVL * KmPYHJz'MqNJK�LOKo�

MqS"2t[V{J^¢U}SVLa�\^Q^YPQHJz�PQH�x�STHJIrKmLeU}{r^Q^ + x9NJK�H�F�PYRZv%xa[VdeH���M1[cno[VPQ^Q[ * ^YKV�,MqS%?�PYvVK�U}STL�vVK�Km�JPYHJz"ikK�NrSTHJKmd=M

[VHJI©de{JzTzTK�deMOPQHJz�HJKhxÏxa[ + d%SoU9^QSlSTvwPQHJz][oM�MONJK�dq[Vi%K�ST^YI�MONJPQHJzVdm�)[VHJI�MOS�`lMqKhnTK�U}STL��\^Q^YPQHJz�PQH©[�M

MqNrK�^s[odeM���SVdOdOP * ^QK%i%STikK�H,McX�6fN\[VHrv + ST{�MOSA_aPY^Q^)01K�^QdeSTH�U}STL * KmPQHrzA[�R�STi%ikPyMOMqK�K'ikK�i * KmL�{JH,MqPQ^

dORZNrKmIJ{J^YPQHJz�U}SVLORmK�I + ST{�SV�tXj4DHJI�ik[VH + MON\[VHJvwd�MqS�F�SV{Jz�~�PQKmd�� [�RmSViki%PYMeMqKmK�i%Kmi * KmL�PYHAdO�rPQLOPyMc�

U}STL	MONJKjRmST{JH,MO^QKmded;Mq[V^QvwdfS�nTK�L;MONJK + Km[VLOd�Ð + ST{�N\[cnTK�[V^Yxa[ + d;NJ[VI�MONJK * K�deM1[VIrnlPYRmKVX

?][VH + MON\[VHJvwd�zTS�MOS�MqNJK"2)²�~�4DHJd��\[odeM�[VHJI��rLOKmdeKmH,Mc·�MOS�²7^QPQbm[ * K�MqNAB§K�LOLO[VLq[kU}SVL�zTK�MeMqPYHJz�i%K



nlP

deMq[VLeMOKmI�PYH�[V^Q^ MONJPQdD[VHJIAU}STLeRmPQHrz�i%K�MqS�^QKc[oLOH]MONJK�PQHrd�[VHJI�SV{rMqd�SoU)I\[oMZ[kLOKmIr{JR�MOPQSTH�[oHJI�PQHJde�JPQLePQHJz

i%STLOK�MqNJ[VH]STHrK�nVKmL + {JdeK�U}{J^pdOR�LOPY�rMc£§MqS%4Di + <	[oik� * Km^Y^�U}STL9zTPYnlPYHJzki%STLO[V^ [VHJI�MqK�RZNJHJPQRm[V^pdO{J�J�5STL=M

u {Jd=M�x9NJKmH�:�HJK�KmIJK�I­PyM�i%STd=Mc£7MqS�41HJzTKm^Q[A.�deMOKmLei�[VH�U}SVL�NJK�L�NJST{JLed'[VHJI©NrST{JLOd�SVUfMqPYLOKm^YKmded�I\[oMq[

LOK�IJ{JRhMqPQSVH * K�U}STLeKjdONJK�N\[VI]["zVSCSlI�PQIJKm["x9N\[�M1PyM;[V^Q^�x	[Vd1LOKm[V^Q^ + U}STL�£JMqSk>�K�nlPQH]?][VLedON\[V^Y^¨[VHJI�´�K�d

8 + ^YK�U}STL�Rm[VLOL + PYHJz�STHAMONJK�MqLO[VIJPYMOPQSTHA[VHJI�RmSTH,MOPQHw{JPQHrz�MqS�PQi%�JLeS!nVK�x9N\[oM�:;N\[cnTK * {rPQ^YMD{J�5STH�U}LOSTi

�JLeK�nlPQST{rd;zVKmHJK�Lq[oMOPQSTHJdfSoU72)²�~j41HJdmX

4DH + IJPQdedOK�LeMZ[�MqPQSVH¡LOK�¹w{JPQLeKmd�IJ[oMZ[r�a[VHJI­:�xaST{r^QI¡^YPQvoK�MOS�[VRZvwHJS�x9^YKmIJzTK�MqNJK�i�[oH + deST{JLeRmKmdkSVU

MqNJ[oMaIJ[oMZ[rX¦B§SVL�MONJKDi%STdeM�LeKmRmK�H,Mc�J6pSCIrI�/1K�HJL + MqNrLOST{JzVNkMqNrK�`J?�4D8W6;`kR�STHJdOSVLeMqPY{JiÍN\[Vd��JLOS�nlPQIrKmI

[VR�RmKmded;MOS'i�{J^yMqPQ�r^QK9MqKm^YKmdeRmST�5KmdfU}LOSViÏx9NJPYRZN�[�nVKmL + ^s[VLezTK��JLeST��SVLeMqPYSTH�SVUtI\[oMq[�{JdOK�I�NrKmLOKjN\[od * K�KmH

[VR�¹l{rPQLOK�I�X1E¨S�x�Km^Y^¦. * deKmLeno[oMOSTL + N\[odDvwPQHJIr^ + �JLeS!nlPYIJKmI�[oRmRmK�dOdDMOS�deK�nTK�Lq[V^WSVU¦MqNrKmPQL9MqK�^QK�dORmSV��K�dm��[oHJI

MqNrK�no[VdeM¦i�[ u SVLOPYM + SVU5[VLORZNrPYno[V^wI\[oMq[DN\[Vd * K�KmH'RmSV^Q^QK�R�MOKmI�MONJLOSV{JzTN�MONJKmi3S�nTKmLWi�[VH +j+ Km[VLOd�X¦6fNJK	^Q[oMqK

_aS * B\LOPQK�I�R�ST^Q^YKmRhMqKmI�I\[oMq[�x9PyMqN�[oHJI�[V^Y^QS�x�KmI�[VRmR�KmdOd�MqSA_�Lq[VK�dOPQIrK�. * deKmLeno[oMOSTL + �Wde{J�J�J^YKmi%KmH,MqPYHJz

MqNrK�^Q[VLOzVK�I\[oMq[VdOKhM1{rdOKmI�NJKmLeKVX

6fNJPQdfLeKmdeKc[VLeRZN�N\[odfi�[VIrK�{JdOKjSVU¨MONJKj014�`C4�Ño:«254;< ²WglMqLO[Vz,[V^Q[VR�MOPQR�F�[oMq[ * [VdeK"|Î01²)Fj��x9NJPQRZN�PYd

ST�5KmLO[oMqK�I *,+ MONJK�-VK�Mt27LOST�r{J^QdePQSTHjE¨[ * STLq[�MqSTL + ��<	[V^YPYU}STLeHJPs[�:�HJdeMOPYMq{CMqK)SVUC6tK�RZNJHJST^YSTz + �!{JHrIJKmL¨RmSVHwMOLq[VRhM

x9PYMON�MqNJK"01[oMqPYSTH\[V^t4DKmLeSTH\[V{CMqPQR�d�[VHJI�`C�\[VR�K"4DIJi%PQHJPYdeMOLq[oMOPQSTH�Xj6fNJPYdjLOKmdeKc[VLeRZN�xa[Vd�dO{J�r��STL=MqK�I�PYH

�\[VL=M *,+ [�zTLq[VH,M�U}LeSTiÒMqNJK�8;K�dOKc[oLORZN­<aSTLO�5STLO[oMqPYSTH�[VHrI�MqNJK�2)²�~�4;�«8;2)²3�rLOSTzTLO[ViÓ[oM%~�KmSTLezTPs[

`lMq[oMqK�G1HrPYnTK�LOdePYM + X

4DHJI��\H\[V^Y^ + :Z��I]^YPQvoKjMOS%MON\[VHJv�i + U°[VikPY^ + X�6fNrKmPQL9^YS!nVK�[oHJI]de{J�J�5STLeM;MqNJLeST{JzTN�[V^Y^ i +�+ Km[VLOd;SVU

KmIr{JRc[oMOPQSTH¢� º�Ô *,+ ^s[Vd=M�RmST{JH,Mm�CN\[od�ik[VIJK;[V^Y^\SVU¢MONJPQd)�5STdOdeP * ^YKVX¦41HJI�^Q[VdeMm� * {rM	[ * dOST^Y{rMqK�^ + HrSVM�^QKc[odeMc�

MqNJ[VHJv + ST{�MOS�i + zTLq[oHJIJi%SVMqNJK�L�x9NJS�[V^Yxa[ + d * Km^YPQK�nVKmI�:DR�ST{J^QI�IJS�PYMm� * {rM�{JHrU}SVLeMq{rH\[oMqK�^ + RmST{J^YI

HJSVM * KjNJKmLeK�PYH���K�LOdeSTH�MOS%R�Km^YK * LO[oMqKoX
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��½5Å�Á�¿lÅ�Á!Ë


�Ã�Ä�Åp½lÆ�Ç}¿lÈpÉ§¿lÊ�¿lÅ�Á!Ë Õ

��Ö°Ë�Á%½§×D��ÀJØWÇ}¿lË Õ¨ÖÎÖ°Ö

��Ö°Ë�Á%½§×D�fÖ}É5Ùp¾!¿lË Ö�Ú

��Ö°Ë�Á%½§×D
�ØpØp¾�¿,Õ¨Ö}ÀrÁ!Ö}½5ÅtË Ú

Û �mÅ5Á�¾!½ ÈtÙpÃVÁ!Ö}½5Å Û
�TXy� 4;~�0
/;PQd=MqSTL + X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º

�TXy�TXY� F�PYdOR�S!nVKmL + XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º
�TXy�TX º <a^Q[VdOdePY�\Rm[oMqPYSTH X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ü
�TXy�TX�Ü G;HJPY�JKmI]?�SCIrKm^�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ô

�TX º _a^s[obc[VLed�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý
�TX º XY� <a^Q[VdOdePY�\Rm[oMqPYSTH X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �
�TX º X º ?�STLO�JNrST^QSTz + X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ
�TX º X�Ü <aSVHwMOPQHw{J{Jiß²)i%PQdedOPYSTHàX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ

�TX±Ü _a^s[obc[VLa¸�[oLOPs[ * PQ^YPYM + XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ���
�TX±ÜrXY� .��rMOPQRm[V^¢¸�[VLePs[ * PY^QPyM + X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �T�
�TX±ÜrX º ³;��LO[ + ÑT~j[Vi%i�[!��Lq[ + ¸�[VLePs[ * PY^QPyM + XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô
�TX±ÜrX�Ü 8;[VIJPYS�¸�[VLOPQ[ * PY^QPYM + X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô

�TX Ô _a^s[obc[VL9`lKm^QK�R�MOPQSTH�²¦�¢K�R�MOd�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �!�
�TX�� 8;K�dOKm[VLORZN]F�PQLOK�R�MOPQSTH X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �!�

á ��Â¨¿�â�ÀrÁ�À�ã�
�Ã,ä�ÙpÖ°ËcÖ}Á�Ö°½5Å�À\ÅtÈ¯��¿lÈpÙtÃVÁ�Ö°½5ÅpË Ûlå
º Xy� F�[oMZ["`lST{JLOR�Kmd X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ��Þ
º X º 8;K�IJ{JRhMqPQSVH]`lSVU�M�x	[oLOK¯X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �

º X º XY� :«894�B X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �
º X º X º <f<	F�27NJSoMæXjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �

º X±Ü F�[oMZ["`lSTLeMOPQHJz%[VHJI�?�PYHJPQHrz�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº
º X Ô 6fNJK�F�[oMZ[odOK�M�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ

ç ��¿lË�Ák� ¾�ÀJÊ�¿A
�Å¨À\Ç�è¨ËcÖ°Ë éJê
ÜrXy� `CNJPyU�MqPQHrz�MqS'MqNJK�89Kmd=MDB\LO[VikK©X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô

ÜrXy�TXY� 89Km^Q[oMqPynlPQdeMOPQRD²7��KmRhMqdàX�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô
ÜrXy�TX º _aE�E¨[VRmK�LeMq[VKV�JMONJK�_	[VdOK�^QPYHJK X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �T�



nCPYPQP

ÜrX º 4DLeRZNJPYno[V^ F�[�MZ[@X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �VÞ
ÜrX º XY� � º Ü,�fë®�cÝ Ô XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÝT�
ÜrX º X º �V�!�VÝ9ë ºoì ��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÞTÝ
ÜrX º X�Ü �cÝ ºTºDí$ºVì ��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ìVÔ
ÜrX º X Ô �cÝTÜTÜ9ë­ÜVÞ º XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���T�
ÜrX º Xî� �cÝ Ô ��ë­Ü ìTì XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º Þ
ÜrX º X�Ý ºVº �T�9ë Ô,º ��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� º
ÜrX º Xî� ºVºTº Ü í �,� º XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � º
ÜrX º X�Þ <aSVik�\[oLOPQdeSTH�PQH�MONJK�8;K�deM1B\Lq[Vi%K�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ �

ÜrX±Ü 4DH\[o^ + dOPYd;?�K�MONJSCIrd�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ Ü
ÜrX±ÜrXY� E PYzTN,M1<a{JLenVKmd X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔVÔ
ÜrX±ÜrX º `wMqLO{rR�Mq{rLOK�B\{JHJR�MOPQSTH X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ �
ÜrX±ÜrX�Ü ¸�[oLOPs[ * PQ^YPYM + :�HJIJK�g X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔTì

ÜrX Ô 8;K�deM1B\Lq[Vi%K�41H\[V^ + dePQd989KmdO{r^YMqd�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �o�
ÜrX Ô XY� ¸�[oLOPs[ * PQ^YPYM + [VHJI]`lMq[oMqKÍX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �V�
ÜrX Ô X º `wMqLO{rR�Mq{rLOK�B\{JHJR�MOPQSTH�PYH�MONJK�8;K�deM1B\Lq[Vi%K%X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÝC�
ÜrX Ô X�Ü ¸�[oLOPs[ * PQ^YPYM + :�HJIJK�g�PQH�MqNrK�89Kmd=M1B§LO[Vi%K�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÞV�

ê �µÙtÇ�Á!ÖsïZÃT½5Ç}½5¾%
�Å¨À\Ç�è¨ËcÖ°Ë á5ð§ñ
Ô Xy� `J?�4D8W6;`�F�[�MZ[ X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºVì �

Ô Xy�TXY� � Ôwº � í �r� Ô XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºVì Þ
Ô Xy�TX º �VÞr��Þ í � º Þ�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�C�
Ô Xy�TX�Ü � ºTº Ý9ë­� º Ü�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�VÜ
Ô Xy�TX Ô � º �VÜ í �,�T��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�T�
Ô Xy�TXî� ���C��� í �TÞ ì XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�T�
Ô Xy�TX�Ý ���C� Ô�í$ºoÔ �"XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT� ì
Ô Xy�TXî� �cÝ ºTºDí$ºVì ��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür�V�
Ô Xy�TX�Þ º �T�,� í©Ô Þ ì XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür�cÜ
Ô Xy�TX ì º �!�T� í ÜT� Ô XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür���
Ô Xy�TXY�c� ºVºTº Ü í �,� º XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür���
Ô Xy�TXY�V� º Ü Ô � í ��Ý,��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür� ì

Ô X º 4DH\[o^ + dOPYd;?�K�MONJSCIrd�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �
Ô X º XY� <aLeSTdOd1<aSTLeLOK�^s[oMOPQSTH�B\{JHJRhMqPYSTH�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �

Ô X±Ü ?�{J^yMqPy��RmST^YSTL�4DH\[V^ + dOPQd;89Kmde{J^YMOd¬X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü ºVº
Ô X±ÜrXY� 41ik�r^QPYMO{JIJK�d	SVU¦<aST^QSTLed�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü ºVº
Ô X±ÜrX º E Km[VIJd;[VHJI�E¨[VzTd¥X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º Ü
Ô X±ÜrX�Ü 89Kmd=M1B§LO[Vi%Kj<aSTLOLeKm^Q[oMqPYSTHJd@X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �

é â�ÖÎËcÃ,ÙpËcËcÖ}½5Å¡À\ÅpÈ¯�¨Ù¨Á!Ù¨¾!¿]òó½5¾!Ä ç5ç\ô
�CXy� F�PQdeRm{JdedOPQSVHßX�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÜV�

�CXy�TXY� ¸�[oLOPs[ * PQ^YPYM + PQH�MONJK�8;K�deM1B\Lq[Vi%K XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÜC�
�CXy�TX º <aSV^QSTLano[VLePs[ * PQ^QPyM + X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÜVÝ

�CX º B\{rMq{JLeK�´�SVLOv]X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÜ ì
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 � ÃT¾�Ö}õpÁ�Ë ç ê Û
4�Xy�Ò��K�z,[VdeSTLeMµX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü Ô �
4�X º ��K�z,[V�J^YSVM¯X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü Ô Ý
4�X±Üà��K�z,[VRm[V^QP * X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÝVÜ

� 
�ÅpÀJÇ}è¨ËmÖÎË���½ È¨¿ ç5ñ§ñ
_DXy�à��K�z,[ * PYH X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÝVÝ
_DX º i�[oz º �\{Cg�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü,�o�
_DX±Ü S * d º LOKhU"X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü,� Ô
_DX Ô deMOLeU}{JH X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü,�oÝ
_DX�� no[VLOPYHJI X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü,� ì
_DX±Ý RmRhU}IJR�UpX�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÞ º
_DX�� U}{JHJRhMqPQSVHJd�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜTÞT�
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��ÖÎË�Á%½§×;�aÀJØtÇ°¿lË

�TXy� `CPYik�r^QK�G;HJPY�\Rm[oMqPYSTH�?�SlIJKm^�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ô
�TX º 6fNJK�4DLeRZNJPYno[V^ `r[Vi%�J^QK X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ��Ý
�TX±Ü 6fNJK�`J?�4D8W6;`]`C[Vik�r^QKAX�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �!�
º Xy� <f<	FjÑo:«8
F�KhMqK�R�MqSVLOdfX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � ì
ÜrXy� ?][ozTHJPYMO{JIJK�MqS%BW^Y{Cg�<aSVHwnVKmLedOPQSVHAB§[VR�MOSTLOd1X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �T�
ÜrX º ¸�[VLePs[ * PQ^QPyM + <aN\[VLq[oR�MqK�LOPYdeMqPYR�<a^s[VdedOPy�\Rc[oMOPQSTH�`lRZNJKmi%K�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ �
ÜrX Ô `lMOLO{JRhMq{JLeK�B\{JHrR�MqPYSTH�[VHJI�¸)LOPQ[ * PY^QPYM + :�HJIrKhg�6fPQi%Kh��dORm[V^QK�d�X�X�XjX�X�X�X�X�X�X�X�X�X º �oÞ

Ô Xy� `CSV{JLOR�K�89KmzTPYSTH�`CPYbmK�²7deMqPYi�[�MqKmd�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �
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��ÖÎË�Á%½§×;�fÖ°É5Ù¨¾!¿CË

�TXy� G;HJPY�\K�I�i%SlIJKm^�SoUW4;~j0óX�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �
�TX º `C�5KmRhMqLO[V^p²)HrKmLOz + F�PQd=MqLOP * {rMOPQSTH�SoU¦_a^Q[Vbc[oLOd&X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì
�TX±Ü ~j[Vi%i�[���Lq[ + nV[oLOPs[ * PQ^YPYM + SVU���Ý ºTºDí$ºoì �kXjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ���
�TX Ô .��rMOPQRc[o^¨?�PQR�LOS�no[VLOPQ[ * PY^QPYM + SVU ºTº �V�9ë Ôwº �3X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � º
�TX�� .��rMOPQRc[o^¨?�PQR�LOS�no[VLOPQ[ * PY^QPYM + SVU¦.�B��TÜTÞ­X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ��Ü
�TX±Ý E STHJz"MqK�LOiö.��rMOPQRm[V^¢¸�[VLePs[ * PY^QPyM + SVU ºVº �T�9ë Ô,º ��X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô
ÜrXy� ºTº �T�;ë Ôwº �"89Kmd=MDB\LO[VikK�²¦gr[Vi%�J^YK@X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �VÞ
ÜrX º <aSTi%�J^YK�MqK�¸ó[VHrI]8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVU¦� º Ü,�fë®�cÝ Ô X�X�X�XjX�X�X�X�X�X�X�X�X�X Ýr�
ÜrX±Ü F�KhMZ[VPY^�SVUp¸3[VHJI�8 * [VHJI�^QPYzTN,MfRm{rLenTK�SVUW� º Ü,�9ë���Ý Ô X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý º
ÜrX Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH���Ü%.�RhM�� ì ÞTÝ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÝTÜ
ÜrX�� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��T��01S�n�� ì Þ,� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý Ô
ÜrX±Ý ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH º �".�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý,�
ÜrX�� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH º Þ%.�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÝTÝ
ÜrX±Þ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH ºVì .�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý,�
ÜrX ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�ÜT�%.�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÝTÞ
ÜrXy��� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�Ür��.�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Ý ì
ÜrXy�T� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��,�'01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �V�
ÜrXy� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��TÝ"01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �C�
ÜrXy��Ü ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��,�'01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � º
ÜrXy� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��TÞ"01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �VÜ
ÜrXy�!� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� ì 01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � Ô
ÜrXy��Ý ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH º �'01S�n�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �T�
ÜrXy�!� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� ì ?][VLj� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �VÝ
ÜrXy��Þ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH���Þ%.�RhM�� ìTì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �T�
ÜrXy� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� ì .�RhM�� ìTì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X �VÞ
ÜrX º � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH���Ü%-T[VH º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X � ì
ÜrX º � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH º �"-T[VH º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÞT�
ÜrX ºTº ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� ì B§K * º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þr�
ÜrX º Ü ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH��T��B§K * º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ º
ÜrX ºoÔ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� º B§K * º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÞTÜ
ÜrX º � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH�� Ô B§K * º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ Ô
ÜrX º Ý ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU¦� º Ü,�fë®�cÝ Ô STH���Ý"B§K * º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ,�
ÜrX º � <aSTi%�J^YK�MqKj8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVUa�V�!�VÝ9ë ºoì �÷X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ,�
ÜrX º Þ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH�� ì -T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ÞTÞ
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ÜrX ºVì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH º �%-T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X Þ ì
ÜrX±ÜT� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH º ��-T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì �
ÜrX±Ür� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH ºTº -T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì �
ÜrX±Ü º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH º Ü%-T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì,º
ÜrX±ÜTÜ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�V�!�VÝ9ë ºoì ��STH ºoÔ -T[VH�� ìTìVÔ X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì Ü
ÜrX±Ü Ô <aSTi%�J^YK�MqKj8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVUa�cÝ ºTºDí$ºVì �øX�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì �
ÜrX±Ü,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH���Ý%?][ + � ìTì �àX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì Ý
ÜrX±ÜTÝ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH º Ü'41{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì �
ÜrX±Ü,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH ºoÔ 41{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ì Þ
ÜrX±ÜTÞ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH º ��41{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ìTì
ÜrX±Ü ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH º Ý'41{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���V�
ÜrX Ô � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH º ��41{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���C�
ÜrX Ô � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH]�TÞ%-V{JH º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��� º
ÜrX Ôwº ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH]� ì -V{JH º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���VÜ
ÜrX Ô Ü ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ ºTºDí$ºVì ��SVH º �%?][ + º �T� º X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��� Ô
ÜrX ÔTÔ <aSTi%�J^YK�MqKj8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVUa�cÝTÜTÜ9ë­ÜVÞ º X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���VÝ
ÜrX Ô � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH��r�j4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���T�
ÜrX Ô Ý ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH�� º 4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß���VÞ
ÜrX Ô � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH��TÜ'4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��� ì
ÜrX Ô Þ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º Ý'4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T�c�
ÜrX Ô,ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º ��4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T�V�
ÜrX��V� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º Þ'4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T� º
ÜrX��C� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH ºVì 4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T�cÜ
ÜrX�� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH�ÜT�'4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T� Ô
ÜrX��VÜ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH��r��?][ + � ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T���
ÜrX�� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH��!�"?][ + � ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T�cÝ
ÜrX��T� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH���Þ%?][ + � ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T���
ÜrX��VÝ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH��TÞ%-V{JH º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T�cÞ
ÜrX��T� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH�� ì -V{JH º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�T� ì
ÜrX��VÞ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º �%?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º �
ÜrX�� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º ��?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º �
ÜrX±ÝT� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH ºTº ?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ºVº
ÜrX±Ýr� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º Ü%?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º Ü
ÜrX±Ý º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH ºoÔ ?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º�Ô
ÜrX±ÝTÜ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º ��?][ + º �T� Ô X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º �
ÜrX±Ý Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH ºTº ?][ + º �T� Ô X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º Ý
ÜrX±Ý,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝTÜTÜ9ë­ÜVÞ º STH º Ü%?][ + º �T� Ô X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� º �
ÜrX±ÝTÝ <aSTi%�J^YK�MqKj8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVUa�cÝ Ô ��ë­Ü ìTì X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ºoì
ÜrX±Ý,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH����%-V{JH�� ìTì,º X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜV�
ÜrX±ÝTÞ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��r�j4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜC�
ÜrX±Ý ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��TÜ'4D�JLj� ìTì Ý X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ü º
ÜrX��V� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH�� ì ?][ + � ìTì �ùX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜVÜ
ÜrX��C� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��!�"?][ + � ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ü Ô
ÜrX�� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH���Þ%?][ + � ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜT�
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ÜrX��VÜ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH�� ì ?][ + � ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜVÝ
ÜrX�� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH�� Ô 4D�JL º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜT�
ÜrX��T� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��!��4D�JL º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÜVÞ
ÜrX��VÝ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH���Ý'4D�JL º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ü ì
ÜrX��T� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��!��4D�JL º �T�V� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô �
ÜrX��VÞ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��TÝ%-V{JH º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô �
ÜrX�� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH º ��?][ + º �T�r�ÓX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô,º
ÜrX±ÞT� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��!�"-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô Ü
ÜrX±Þr� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH���Ý%-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ÔVÔ
ÜrX±Þ º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH��!�"-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô �
ÜrX±ÞTÜ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH���Þ%-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô Ý
ÜrX±Þ Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH º �%?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô �
ÜrX±Þ,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH º ��?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� Ô Þ
ÜrX±ÞTÝ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH ºTº ?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ÔTì
ÜrX±Þ,� ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH º Ü%?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�o�
ÜrX±ÞTÞ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVUa�cÝ Ô ��ë­Ü ìTì STH ºoÔ ?][ + º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�l�
ÜrX±Þ ì <aSTi%�J^YK�MqK�¸ó[VHrI]8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVU¦_aE�E¨[VRÒX�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�oÜ
ÜrX ì � F�KhMZ[VPY^�SVUp¸3[VHJI�8 * [VHJI�^QPYzTN,MfRm{rLenTK�SVUW_	E�E¨[VR'X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� Ô
ÜrX ì � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Þ%`CKm��� ìTì �'X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�V�
ÜrX ì,º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!�"`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�oÝ
ÜrX ì Ü ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Ý%`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�V�
ÜrX ìVÔ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!�"`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�oÞ
ÜrX ì � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Þ%`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� ì
ÜrX ì Ý ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì `CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝV�
ÜrX ì � ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�Ür��.�RhM�� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝC�
ÜrX ì Þ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì `CKm��� ìTì Ý�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ý º
ÜrX ìTì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �%`CKm��� ìTì Ý�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝVÜ
ÜrXy���T�¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º ��`CKm��� ìTì Ý�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ý Ô
ÜrXy���r��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Þ%-V{J^7� ìTì �¥X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝT�
ÜrXy��� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì -V{J^7� ìTì �¥X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝVÝ
ÜrXy���TÜ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì 4D{Jz�� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝT�
ÜrXy��� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �"`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÝVÞ
ÜrXy���,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �"`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Ý ì
ÜrXy���TÝ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º Þ%`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�o�
ÜrXy���,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º Þ%`CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�l�
ÜrXy���TÞ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH ºVì `CKm��� ìTì ��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� º
ÜrXy��� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� º F�KmR"� ìTì � X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� Ô
ÜrXy�T���¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Ü%-V{J^7� ìTì Þ
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�V�
ÜrXy�T�T��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� Ô -V{J^7� ìTì Þ
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�oÝ
ÜrXy�T� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �"-V{J^7� ìTì Þ
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�V�
ÜrXy�T��Ü¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��r�j4D{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!�oÞ
ÜrXy�T� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÜ'4D{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß�!� ì
ÜrXy�T�!�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!��4D{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞV�
ÜrXy�T��Ý¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì 4D{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞC�
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ÜrXy�T�!�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �'4D{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Þ º
ÜrXy�T��Þ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì .�RhM�� ìTì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞVÜ
ÜrXy�T� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º ��-V{J^ º �T�T�
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Þ Ô
ÜrXy� º �¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º Ü%-V{J^ º �T�T�
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞT�
ÜrXy� º ��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º �"-V{J^ º �T�T�
X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞVÝ
ÜrXy� ºTº ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��r�j4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞT�
ÜrXy� º Ü¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��,��4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��ÞVÞ
ÜrXy� ºoÔ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÝ'4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß��Þ ì
ÜrXy� º �¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÞ'4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì �
ÜrXy� º Ý¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��T�j4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì �
ÜrXy� º �¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!��4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ìTº
ÜrXy� º Þ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!��4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì Ü
ÜrXy� ºVì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì 4D{Jz º �T�T� X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ìoÔ
ÜrXy��ÜT�¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� Ô -V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì �
ÜrXy��Ür��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!�"-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì Ý
ÜrXy��Ü º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��!�"-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì �
ÜrXy��ÜTÜ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH���Þ%-V{JH º �T�r��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ì Þ
ÜrXy��Ü Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� º .�RhM º �T� º X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�Xß� ìVì
ÜrXy��Ü,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� Ô .�RhM º �T� º X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �V�
ÜrXy��ÜTÝ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÞ%.�RhM º �T� º X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �C�
ÜrXy��Ü,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì .�RhM º �T� º X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � º
ÜrXy��ÜTÞ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º ��`CKm� º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �VÜ
ÜrXy��Ü ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH ºTº `CKm� º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � Ô
ÜrXy� Ô �¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH º Ü%`CKm� º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �T�
ÜrXy� Ô ��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� Ô .�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �VÝ
ÜrXy� Ôwº ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��,�".�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �T�
ÜrXy� Ô Ü¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÝ%.�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �VÞ
ÜrXy� ÔTÔ ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��,�".�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � ì
ÜrXy� Ô �¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH��TÞ%.�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �c�
ÜrXy� Ô Ý¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVº �T�9ë Ô,º �'STH�� ì .�RhM º �T� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �V�
ÜrXy� Ô �¶<aSTi%�J^YK�MqKj8 * [VHJI�^QPQzVNwM	Rm{JL=nTK�SVU ºVºTº Ü í �,� º X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �cÜ
ÜrXy� Ô Þ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH����'41{Jz�� ì ÞTÞ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � Ô
ÜrXy� Ô,ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH ºVì `CK���� ì ÞTÞ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �cÝ
ÜrXy�!�V�¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]ÜT�%`CK���� ì ÞTÞ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ���
ÜrXy�!�C��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�r��.�R�M�� ì ÞTÞ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �cÞ
ÜrXy�!� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º �".�R�M�� ì ÞTÞ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � ì
ÜrXy�!�VÜ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º ��41{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº �
ÜrXy�!� Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º Þ'41{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº �
ÜrXy�!�T�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH ºVì 41{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTºVº
ÜrXy�!�VÝ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]ÜT�'41{Jz�� ìTì Þ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº Ü
ÜrXy�!�T�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH���Þ%.�R�M�� ìVì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº�Ô
ÜrXy�!�VÞ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH�� ì .�R�M�� ìVì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº �
ÜrXy�!� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º �%.�R�M�� ìVì Þ�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº Ý
ÜrXy��ÝT�¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�TÞ%`CK�� º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº �
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ÜrXy��Ýr��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]� ì `CK�� º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTº Þ
ÜrXy��Ý º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH����%`CK�� º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºTºoì
ÜrXy��ÝTÜ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH��T��`CK�� º �T�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜV�
ÜrXy��Ý Ô ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º Ý%.�R�M º �V�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜC�
ÜrXy��Ý,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH º �".�R�M º �V�T��X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º Ü º
ÜrXy��ÝTÝ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]� Ô .�R�M º �V�r�DX�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜVÜ
ÜrXy��Ý,�¶?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�,�".�R�M º �V�r�DX�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º Ü Ô
ÜrXy��ÝTÞ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�,��41{Jz º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜT�
ÜrXy��Ý ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�TÝ'41{Jz º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜVÝ
ÜrXy�!�V�¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�TÞ'41{Jz º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜT�
ÜrXy�!�C��?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]� ì 41{Jz º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÜVÞ
ÜrXy�!� º ?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH����'41{Jz º �T�TÜ X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º Ü ì
ÜrXy�!�VÜ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + SVU ºVºTº Ü í �,� º SVH]�TÝ%.�R�M º �V� Ô X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ �
ÜrXy�!� Ô ²Wgr[Vi%�J^QK�d;SoU7<aN\[oLq[VRhMqKmLePQd=MqPQR�d9SVU7?�PQRmL=no[VLOPQ[ * PQ^YPYM + X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ Ý
ÜrXy�!�T�¶`CvoKmik[oMqPYRjSVU�ú=PQIJKm[V^Qû"`wMqLO{rR�Mq{rLOK�B§{rHJR�MOPQSTH X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X ºoÔ Þ
ÜrXy�!�VÝ¶2pKmLOR�KmH,MZ[ozTK�SVU¦?�PYRmLOS�no[VLO[VP * PY^QPyM + X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �oÝ
ÜrXy�!�T�¶<aN\[oLq[VRhMqKmLePQd=MqPQR�d9SVU7?�PQRmL=no[VLOPQ[ * PQ^YPYM + X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �V�
ÜrXy�!�VÞ¯?�PYRmLeS!no[VLePs[ * PQ^QPyM + [VHJI�`lMZ[�MqKj:�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º �oÞ
ÜrXy�!� ì ?�PYRmLeS!no[VLePs[ * PQ^QPyM + 4Di%�J^QPyMq{JIJK�dj|ÎBt^Q{Cg�F�KmHJdePYM + ��X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � ì
ÜrXy��ÞT�¶²7HJK�LOzTKhMqPQR�d1SoU7?�PYRmLeS!no[VLePs[ * PQ^QPyM + X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º � ì
ÜrXy��Þr�©F�{rM + < + R�^QK�SVUWEp_aE¨df¸)K�LOdO{rd��"~j/1b�81[oIJPQS"BW^Y{Cg X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÝV�
ÜrXy��Þ º F�{rM + < + R�^QK�SVUWEp_aE¨df¸)K�LOdO{rd141�J�\[VLeKmH,MD`C��K�KmI�ü�ý þCÿ���X�X�XjX�X�X�X�X�X�X�X�X�X º ÝC�
ÜrXy��ÞTÜ¯`lMOLO{JRhMq{JLeK�B\{JHrR�MqPYSTHJdóX�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÝVÜ
ÜrXy��Þ Ô ¸�[VLePs[ * PQ^QPyM + :�HJIJKhgCK�d�X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X º ÞC�
Ô Xy� `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU¦� Ô,º � í �r� Ô XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�V�
Ô X º `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU¦�TÞC��Þ í � º Þ¯XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT� º
Ô X±Ü `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoUa� ºVº Ý9ë­� º Ü XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT� Ô
Ô X Ô `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoUa� º �VÜ í �,�T�¶XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�VÝ
Ô X�� `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoUa�!�l��� í �TÞ ì XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�ÜT�VÞ
Ô X±Ý `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoUa�!�l� Ô�í$ºoÔ ��XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür�c�
Ô X�� `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoUa��Ý ºTºDí$ºVì �¶XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür� º
Ô X±Þ `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU º �V�,� í©Ô Þ ì XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür� Ô
Ô X ì `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU º ���T� í ÜT� Ô XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür�cÝ
Ô Xy��� `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU ºTºVº Ü í �,� º XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ür�cÞ
Ô Xy�T� `J?�4�8W6;`�E¨PYzTN,M1<a{JLenVK�SoU º Ü Ô � í ��Ý,�¶XjX�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �
Ô Xy� º <aLeSTdOdD<aSTLOLeKm^Q[oMqPYSTH�B\{JHJR�MOPQSTH�SVUW� Ôwº � í �r� Ô X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º�Ô
Ô Xy��Ü <aLeSTdOdD<aSTLOLeKm^Q[oMqPYSTH�B\{JHJR�MOPQSTH�SVU���Ý ºVºDí$ºVì ��X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º �
Ô Xy� Ô <aLeSTdOdD<aSTLOLeKm^Q[oMqPYSTH�B\{JHJR�MOPQSTH�SVU º �T�T� í©Ô Þ ì X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º Ý
Ô Xy�!� <aLeSTdOdD<aSTLOLeKm^Q[oMqPYSTH�B\{JHJR�MOPQSTH�SVU º Ü Ô � í ��Ý,��X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º Ý
Ô Xy��Ý `J?�4�8W6;`�4D{rMOSo�=<aSTLeLOK�^s[oMOPQSTH�B\{JHrR�MqPYSTHJd X�X�X�X�X�X�X�X�X�X�XjX�X�X�X�X�X�X�X�X�X�Ü º Þ
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4;~�0 4DR�MOPYnVK�~j[V^Q[VR�MOPQR�0;{JRm^YKmP
4;. 4DLOK�RmP * Sk. * dOK�Leno[oMOSTL + [
_	E¨8f~ _aLOS,[oI�E PYHJKj81[oIJPQS%~j[V^s[!g +
<f<	F <aN\[VLOzVK�<aSV{J�J^QK�I]F�KhnlPQRmK
<a6f:=. <aKmLOLeSk6pST^YST^QS�:�H,MOKmL=��4Di%KmLePQRc[oH]. * deKmL=nV[�MqSTL +
F�²�< F�KmRm^YPQH\[�MqPQSVH
B¦8¬: B5[oH\[VLOSo�5��8;PY^QK + M + �5K�:
B¦8¬:e: B5[oH\[VLOSo�5��8;PY^QK + M + �5K�:e:
Bt´®/�? B§{r^Q^�´�PYIrMqN�[oM1/1[V^YUW?][�gCPYi�{Ji
/D_	E /1PQzVNC��K�HJKmLez + ��Rm{CMqSV��_aE�E¨[VRmK�LeMq[VKjS *lu KmRhM
/DEp<f. /D[VLeI�E¨[ * STL;<aLeKmKmv�. * deKmL=nV[�MqSTL +
:«F�E :�HwMOKmLO[VR�MOPYnTK�F�[oMq['Ep[oHJzT{\[VzVK
:«8 :�HrU}Lq[VLeKmI
:«8;4DB :�i�[VzVKj8;K�IJ{JR�MOPQSTH�[VHrI�41H\[V^ + dePQd9B§[VRmPY^QPyM +
-TF -V{J^QPQ[VH�F�[oMqK
>j2�0D. >jPyMOM92pKc[Vv�01[oMqPYSTH\[V^�. * dOK�Leno[oMqSVL +
E¨_	E E¨S�x	��KmHJK�LOz + ��R�{rMqSo��_	E�E¨[VRmK�LeMq[VKjS *lu KmRhM
0DE¨8f~ 0D[VLeLOS�x
E PQHrKj81[VIrPQS%~j[V^s[�g +
.9¸1¸ .��CMqPQRm[V^Q^ + ¸�PQSV^QKmH,Mf¸�[VLePs[ * ^QK
2)>�` 2W[VLevVKmd;Rc[�MZ[V^YSTzT{JK
2)²�~�4 2)LeSTzTLO[Vi»PYH�²WglMqLO[Vz,[V^Q[VR�MOPQR�41deMOLOSTHJSVi + �5~�KmSTLezTPs["`wMZ[oMOKjG1HJPynTKmLedOPyM +
2�~ 2W[V^YSTi�[oL=�=~�LOK�KmH�Rm[oMZ[V^YSTzT{JK
� `J. � {J[VdOP ��deMOKm^Y^s[VL	. *wu KmR�M
8;4 8;PYzTN,Mf4DdeRmKmHrdOPQSVH
81_aE 81[VIrPQS%`CK�^QKmRhMqK�I]_a^Q[Vbc[oL
`r²)F `C��K�R�MOLq[V^¨²7HJK�LOz + F�PYdeMqLeP * {CMqPQSVH
`J?]_	/ `C{J�5KmLOik[VdedOPYnVK�_a^s[VRZv�/1ST^YK
G16 G1HJPynTKmLedq[V^ 6fPYikK
¸�E¨_a4 ¸)KmL + E¨SVHJK�_	[VdOK�^QPYHJK�4DLeLq[ +
³�_	E ³1�«8;[ + `CK�^QK�R�MqK�IA_a^Q[Vbc[oL



�
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4DRhMqPynTK�~j[V^Q[VR�MOPQR;01{JR�^QK�P¦|}4;~�0D�)K�grNrP * PyM�MONJKDi%STdeM��5S!x�KmL=U}{J^¤�CdO{Jd=MZ[VPYHJKmI�Kmi%PQdOdePQSTHrd�SVU [VH + S *wu KmR�MOd

Rm{rLOLOK�H,Mq^ + vlHrS!x9H¢X­6fNJK + Rc[oH * K�dOKmK�H­MOS�MONJK�KmIrzTK�SVU1MONJK�nlPQdOP * ^QK�{JHJPYnVKmLedOK�[VHJI�MqNw{Jd"Rc[VH­[VRhM

[Vd�Rm[VHJIJ^YKmdDMOS�PQ^Q^Y{Ji%PQH\[oMOKjPQH,MqK�LenTK�HJPQHrz�i�[oMOKmLePs[V^ÎX�6fNJK'^QKm[VIJPQHrz�ikSlIJK�^tIJK�dOR�LOP * Kmd�MONJK'ikK�RZN\[VHJPYdOi

[oM�MONJK�NJKm[VLeM�SVU�4;~�0óMOS * K�[�dO{J�5KmLei�[VdedOPynTK * ^Q[VRZv�NrST^QK�[VRmR�LOK�MOPQHJz�ik[oMeMqKmL;U}LOSTi�[�dO{rLOLOSV{JHJIJPYHJz

IJPYdOv§XW:�M7PYdWMqNrK	zTLq[cnlPYMq[oMqPYSTH\[V^wK�HJKmLez + LeKmdO{r^YMqPYHJz1U}LeSTiµMqNJPYd7[VRmR�LOKhMqPQSVH�x9NJPQRZN'�5S�xaK�LOd)4;~j0¶[VHJI'zTPynTK�d

LOPYdOK�MqS"MqNrKmPQLfK�ikPYdOdePQSTHJd�X	<a{rLOLOK�H,M1MOKmRZNJHJPY¹w{JKmd�[oLOKj{JH\[ * ^QK�MqS%LOK�dOST^ynTK�MqNJK�PQHrHJKmL9RmSVLOKmd;SVUWK�nTK�H]MqNrK

HJKm[VLOK�deM14;~�0��\dOS%STHJ^ +�*,+ deMO{JI + PQHJz%NJS�x¥MONJKmPYLfKmi%PQdOdePQSTHrdfRZN\[VHJzTK�S�nTK�L9MOPQi%K�PQH * SVMqN�RmSVHwMOPQHw{J{Ji

[VHJI�^QPYHJKD�\{lg�Rc[VH�x�K�NrST��K�MOS%{rHJIJKmLedeMq[VHJI�MONJKjH\[oMO{JLOK�[VHJI�^YSCRm[oMqPYSTH�SVUpMqNJKjK�ikPYdOdOPYSTHJd9[VHrI�x9N\[�M

i%KmRZN\[VHrPQdOi%d9[VLeK�PYH,nTST^ynTKmI�PQH�MONJKmPYLfRmLOKm[oMqPYSTH�X

:�H�MqNJPYdtIrPQdOdeKmL=MZ[oMOPQSTH��o: N\[cnTKfPYHwnVKmd=MqPQzT[oMqK�I�MqNJK�ST�rMOPQRc[o^r[VHrI�HJKc[oL=��:«8©�\{Cg�no[VLePs[oMOPQSTHJd¨SVU\MONJK	i%STdeM

no[VLOPQ[ * ^YKfRm^s[odOdaSoU 4;~�0��wvlHrS!x9H�[od * ^Q[Vbc[oLOdm�lPQH"MqNrKDS * deKmL=nTKmI�U}LO[Vi%K1[oHJI�MqLO[VHJd=U}STLOi@MONJKmiÍPQH,MOS�MqNrK

LOK�deM�U}Lq[Vi%K"SVUaMONJKkK�ikPYdOdePQSTH�dOST{rLORmKoX�6fNJKmdeKk�\{Cg�no[VLePs[oMOPQSTHJd�x�KmLeK�[VHJ[V^ + bmK�I�[VHrI�N\[cnTKk�JLOS�nlPQIrKmI

HJKhxµPQHJdePQzTN,M1PQH,MqS%MqNJK��JN + dePQRm[V^t�rLOST�5KmL=MqPQK�dD[oHJIAKmi%PQdedOPYSTH�i%KmRZNJ[VHJPQdeikd1SVU74;~j01d1PQH�zTKmHJK�Lq[V^Î�¢[oHJI

* ^Q[Vbc[VLedfPQH��\[VL=MqPYRm{J^Q[VLmX
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4;~j0¶N\[cnTK;[�^QSTHJz�[VHJI"{JHw{JdO{J[V^§NJPQd=MqSTL + X¦F�PYdeMq[VH,M74;~�0¡x�KmLeKf�\LOd=M7MqNJST{rzTN,M7MqS * Kfd=MZ[VLedm� * {rM7x9NrKmH

MqNrKmPQL * LOS,[VIl��[oHJI­HJ[VLOLeS!x	� * [VHJI$Kmi%PQdedOPYSTHJd�x�KmLOK�[VH\[o^ + bmK�I��aPyM'x	[Vd"HJSoMqKmI$MqN\[�M'MqNJK + N\[VI * SVMON

[VH�{r^YMqLO[cnCPYST^QKhM�[VHJI©PQHCU}Lq[VLeKmI�K�gCRmKmdedm��[VHJI�MON\[oM�MONJKmPYL�de��K�R�MqLO[ARmSTH,Mq[VPQHJK�I�{JHw{Jde{\[V^	K�ikPYdOdOPYSTH�[oHJI

[ * deSTLO�CMqPQSVH�^QPYHJKmd�X¦:�M	xa[VdOH�� M9{JH,MqPY^�^Q[oMqK�L�MON\[oM9[Vd=MqLeSTHJSTi%KmLedaIJKhMqKmLeikPYHJKmI�MONJK�{JHrPQIJK�HwMOPY�\K�I�dO�5KmRhMqLq[o^

U}Kc[�Mq{JLeKmd)xaK�LOKDPYH'U°[VR�M�HJSTLei�[o^JdO�5KmRhMqLq[o^§U}Km[oMq{rLOKmd)x9NJPYRZNkx�KmLOK1NJPQzVNJ^ +�* LOS,[oIJKmHJK�I�[VHrI�[oM)nVKmL + ^Q[VLOzTK

LOK�IJdONrPYU�Mqd�X©:�M"x	[Vd%[V^YdOS�HJSVMOKmI *,+ <	[VLO^f`CK + U}KmL=M�|«� ìVÔ ÜT��MqN\[�M"dOSTi%K�HJKc[oL *,+ dO�JPYLq[V^az,[V^s[!grPYKmd�NJ[VI

{JHw{Jde{\[V^Q^ +�* LePQzTN,MfHw{JR�^QK�P�x9PYMqN�['HJSVHC��MONJKmLei�[V^�RmSTi%�5STHJKmH,M;[VHrI�dePQi%PQ^Q[VLO^ + x9PQIJK�de��K�R�MOLq[V^�U}Km[oMq{JLeKmd�X

6fNJK�dOK�M�x�S�Rm^Q[VdOdeKmd	SVU¨IrPQdeMq[VH,Mf[VHrI�HJKc[oL *,+ S *lu KmRhMqdax�KmLeK�K�nTK�H,Mq{\[V^Y^ + dOK�KmH�MOS * K1LOK�^s[oMOKmI�� * {rM	x�KmLeK

[oMfnVKmL + IrPY��KmLOK�H,M1IrPQdeMq[VHJR�KmdmX

Û��°Û	�°Û â�Ö°ËcÃT½lÕ�¿w¾�è

²)[VLO^ + PQH�MqNrK%M�x�KmH,MqPYK�MON�RmK�H,Mq{JL + �WMONJK%�JLOdeM�4;~j0 de��K�R�MOLO{JiÒxa[Vd�S * MZ[VPYHJKmI�U}STL�MqNrKkS *wu KmR�M�0�~�<

���TÝVÞrXt6fNrPQd x	[odtIJSVHJK�PYHk� ì �TÞ *,+ E PYRZvj. * dOK�Leno[oMqSVL + �±dW²fX�4�X�B5[�MqN�x9NJPQ^YK)deMq{rI + PQHJz�úedO�JPYLq[V^VHJK * {r^s[VûJ�

[VHJI%^s[�MqKmL *,+ ¸�Xl?�Xl`C^QPY�JNJK�L7SVU E S�xaK�^Q^5. * deKmLeno[oMOSTL + x9NrS�S * MZ[VPYHJKmIk[�NJPQzTNrKmL)LOK�dOST^Y{rMqPYSTH"dO�5KmR�MOLO{Ji

|ÎB§[oMON��,� ì �VÞr£�`C^QPY�JNJK�Lm�T� ì �!�T�hXp:�MpdONJS�x�KmI'K�gCMOLOK�ikK�^ + deMOLOSTHrzD[VHrI * LeS,[VI�Kmi%PQdOdePQSTHj^YPQHJK�d¨MON\[oMp�J{Jb�bm^YKmI

[Vd=MqLOSVHJSTi%KmLOd�X�<	[VLO^p`lK + U}KmL=M1HrSVMqK�I�dePQi%PQ^s[oL�U}Km[oMq{JLeKmd9PQH�deK�nTK�Lq[V^¨SVMONJKmLfHrKc[VL *w+ zT[V^s[�gCPYKmdm�lx9NJPQRZN�[VLeK

HJS�x®�\[VL=MfSVU MqNrK�Rm^Q[VdOd	SoU¨S *lu KmRhMqdfvwHJS�x9H�[Vd9`CK + U}KmLeM	z,[V^s[!grPYKmd��CH\[oikK�I�PQH�NJPYdaNJSVHJSTLmX)_ + MONJK�i%PQIC�

M�x�KmH,MqPYK�MqN]RmKmH,MO{JL + �5MONJK�LeKmdeST^Q{rMOPQSTH�SVUWLq[VIJPYS"S * dOK�Leno[oMOPQSTHJd;PQi%�JLeS!nVKmI�dO{r¼%R�PQKmH,MO^ + MqSk[V^Y^QS�x¬SVHJK�MOS

PQIrKmH,MqPyU + nV[oLOPQSV{Jd�LO[VIJPYS]dOSV{JLOR�Kmd'[VdedOSlRmPQ[oMqK�I�x9PYMON�{JHw{Jde{\[V^aSV�rMqPYRc[V^)dOSV{JLOR�KmdmX]6fNJKmdeK�¹l{J[VdOP ��deMOKm^Y^s[VL

Lq[oIJPQS�deST{JLeRmKmd��§^s[oMOKmL	Rm[V^Q^YKmI�úe¹w{\[odq[VLedOûJ�Jx�KmLeKjMONJKmH�vwHJS�x9H�STHJ^ + [Vd%úeLO[VIJPYS�deMq[VLOdeûJX):�M	x	[odOH�� M;{JH,MqPQ^

� ì ÝVÜ�MqN\[�M"?][T[oLeMqK�H$`CRZNJi%PQIrM�HJSVMOKmI�MqNJ[oM�MONJK�{JHw{Jde{\[V^	K�ikPYdOdOPYSTH�^YPQHJK�d�PYH�MqNrK�dO�5KmRhMqLq[�SVUfMONJKmdeK
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S *lu K�R�MOd;x�KmLeK�dePQi%�J^ + MqNJKjx�Km^Q^ ��vwHJS�x9H�Kmi%PQdedOPQSVH�^YPQHJK�dfSVUtN + IJLeSTzTK�HA[oM9^Q[VLOzTK�LeKmIJdeNJPYU�MOdmX1|¤`lRZNJikPYIrMc�
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4D^Y^rR�^s[VdedOKmd�SVU54;~j0�K�gCNJP * PyM)[oM)^YKc[Vd=M)dOSTi%KfRmSTi%i%STH�RZN\[VLO[VR�MOKmLePQdeMOPQR�dmX¦:�M)xa[Vd�`CRZNJi%PQIrM;|«� ì ÝTÞT�tx9NJS

IJKh�\HJKmI]['^QPQd=MfSVUWRZN\[VLq[oR�MqK�LOPYdeMqPYRmdfNJKjHJSoMqKmI�PQH�¹w{\[VdO[VLOd�·

� .��rMOPQRc[o^Q^ + d=MqKm^Y^s[VL	[V�J�5Kc[VLePQHJz"Lq[oIJPQS'deST{JLOR�Kmd

� <aSTH,MOPQHw{J{Ji»�J{Cg�no[VLOPQ[ * PQ^YPYM + S�nTK�L;MOPQi%K

� E¨[VLezTK�{J^YMOLq[cnlPQST^YK�MfK�gCRmKmded

� _aLeS,[VI�Kmi%PQdedOPYSTH�^QPYHJKmd

� E¨[VLezTK�LOK�IJdONJPyU�Mqd

6tSlI\[ + �7PyM�PYd�MONJK * LeS,[VI�de��K�R�MOLq[V^�KmHJK�LOz + IJPYdeMqLeP * {CMqPQSVH¯|¤`C²�Fj�jSVUf4;~j0 MON\[oM'[oLOKkMONJKmPYL�i%STdeM

{JHJPY¹w{JKm^ + IrK��\HJPYHJz�RZNJ[VLq[VRhMqK�LOPQd=MqPYRVXf´�NJKmLeKc[Vd1MqNJK�`r²)F�dDSVU7HrSTLOik[V^¨z,[V^Q[�gCPQKmd9Rm[VH * K�IJK�dOR�LOP * KmI�[od

MqNrK�RmSVi * PQHrKmI�MONJKmLei�[o^ * ^s[VRZvT� * SlI + dO�5KmRhMqLO{riÓSoU9[V^Q^7i%Kmi * K�L�d=MZ[VLedm�7[VRhMqPynTK%z,[V^s[!grPYKmdjRmSVHwMq[VPQH�[

IJPYdeMqPYHJR�MOPYnVKkHJSVHC��MONJKmLei�[V^�RmSVik�5STHJK�HwM�MqS�MqNJK�PQL�de��K�R�MOLO{Ji�X]:�H�ik[VH + Rc[VdeKmd��)MONJPQd�PQd�MqNJKk�JLOPYi�[oL +

RmSVik�5STHJK�HwM;S * dOKmL=nTK�I�X

4;~�0®Rc[VH * KDR�^s[VdedOPy�\KmI�PYH,MqS�ik[VH + IJPY��KmLeKmH,MaM + �5Kmd * [odOKmI�SVH�IJPY��KmLeKmHJR�Kmd	PYH�S * dOKmL=nTK�I��rLOST�5KmL«�

MqPYKmd�X7:�M	x	[odfHJSVMf{JHrIJKmLedeMqSlSlI�[�M	�\LOd=Mfx9N\[oMfR�ST{J^YI�Rc[V{JdeK�dO{JRZN�IJPy�¢K�LOKmHrRmKmd9PyU¨PQH�U°[VRhM	MqNrKmdOKjS *wu KmR�MOd

x�KmLOK��\[VL=M�SVU1MqNJK�dq[Vi%K�U°[VikPY^ + SVU�S *lu KmRhMqdmX�:�M%x	[od�HJSVMk{JH,MqPY^9HJKc[VL"MqNrK�K�HJI¶SVU1MqNJK�M�xaK�HwMOPQKhMqN

RmK�H,Mq{JL +�* KhU}STLOKj�J^Q[V{JdOP * ^QK1MqNJK�STLOPYKmd * K�z,[VH�MqS"K�gr�r^s[VPYH�MONJKmdeK�IrPY��KmLOK�HJRmK�dmX
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:�HAMqNrK�^QKm[VIJPQHrzkMqNrKmSTL + |°deKmK�KoX±zrXY� G;LOL + [VHrI�2W[VIJS�no[VHJPf|=� ìTì �T�O����4;~j0&Kmi%PQdedOPYSTHJd�[oLOK * Km^YPQK�nVKmI]MOS

STLePQzTPYH\[oMqK�U}LeSTiÒ[�RmK�HwMOLq[V^�dO{r��K�LOik[VdOdePYnTK * ^s[oRZv�NJST^QK�|Î`J?]_	/D��[VHrI�dO{rLOLOSV{JHJIJPYHJz][oRmRmLeK�MOPQSTH�IJPQdev5X

4DH�ST�CMqPQRm[V^Q^ + MqNJPYRZvkIr{JdeMfMOSTLO{JdfSVL	dOPYikPY^s[VL)deMOLO{JRhMq{JLeK�PQd	�5STdePYMqK�I�MqS'K�grPYdeMfU°[VL=MqNJK�LaU}LOSVi MONJK�RmK�H,MqKmL�X

6fNJPYd�MqSTLe{Jd"dOKmL=nTK�dkik[VH + U}{JHrR�MqPYSTHJd���U}LeSTi�R�ST^Q^YPQik[oMqPYHJz�MqNJK�ST{rMe�\S�xßSVU;ik[oMqK�LOPQ[V^	[V^YSTHJz�PyMqd'[�gCPYd

MqS�S * dOR�{JLOPYHJz�MqNrK�RmK�HwMOLq[V^tLOK�zTPQSTH¢X�6fNJK�H\[�Mq{JLO[V^tLeKmde{J^YM�SoU)dO{JRZN�[VH�[VLeLq[VHrzTKmi%KmH,M�[oLOK�[oHJPQdeSVMqLeST�JPQR

Kmi%PQdedOPYSTHJd�R�STHJRmK�H,MqLq[�MqKmI�STLeMONJSTzTSVH\[V^tMOS�MqNJK"�J^Q[VHJK�SoU�MONJK"[VRmR�LOKhMqPQSVH�IrPQdOv§X�6fNrKmdOK%Kmi%PQdedOPYSTHJd�Rm[VH

* K1MqNrKmLOik[V^t|°KoX±zrXY�r[VRmR�LOK�MOPQSTHkIJPQdevC�h�lHJSTHC�¤MqNJK�LOik[V^t|°KVX�zJXy�rLO[VIJPQS u K�MZ�h�CSTL�deSTi%K1R�STi * PYH\[oMqPYSTH%SVU * SVMqN�X

6fNJKmLeK'PQdD[�^s[VLezTK * SlI + SVU)K�nlPYIJKmHJR�KV��x9PyMqNAS * dOKmL=no[oMqPYSTHJdDR�S�nTKmLePQHJz�MONJK�K�^QKmRhMqLeSTi�[ozTHJK�MOPQRjdO�5KmR��

MqLe{Ji��VMqN\[�M)IJKmi%STHJd=MqLq[�MqKmd¦MONJKmdeK;[VHJPQdeSVMqLeST�JPYRaKmi%PQdedOPYSTHJd¦SVU54;~j0�XT41^Q^CSVU§MqNJPYd7PQi%�J^QPYKmd¨MqN\[oM7nlPYK�x9PQHrz

[VHJzV^QKD�r^s[ + df[��JLOSVikPYHJKmH,M	LeST^QK1U}STL�MONJK�IJPY��KmLeKmHJR�KmdfPYH�S * deKmLenVKmI�RZN\[VLO[VR�MOKmLOPYdeMOPQRmdaSVUp4;~�0¥[oHJI�MqN\[�M

MqNrKDx	[ + 4;~�0¬NJ[�nVK * K�KmH�R�^s[VdedOPY�JKmI�PQd�deMOLOSTHJzV^ + IJKm�5KmHJIrKmH,M9STH�STLePQKmH,Mq[oMqPYSTH�XW6fNrPQd	PYd�MqNrK��JLOPYi�[oL +

K�nlPYIJKmHJR�K�MqN\[�M	dO{r�J��SVLeMqd�MqNJK�{rHJPY�\K�I�ikSlIJK�^¤XW6fNrK�IJPY��KmLeKmH,MfR�^s[VdedOKmd	[VLOK1dO{Ji%i�[oLOPQb�KmI�PYH�6t[ * ^YK��TXy�

x9NJK�LOK�MqNrK�[VRmLeSTH + ikdf[oLOKV·�.f¸D¸ |}ST�rMOPQRc[o^Q^ + nlPYST^QK�HwM�no[VLOPQ[ * ^YK��h�C_	E¨8f~ | * LeS,[VI�^YPQHJK;Lq[VIrPQS�z,[o^s[�g + �h�

� `J.à|}¹l{J[VdOP9deMOKm^Y^s[VL'S *wu KmR�MZ�h�fBW8ß:=Ño:O:�|ÎB§[VH\[VLeSV�§�«89PQ^QK + M + �5K�:=Ñ�:O:=�h��01Ep8	~ù|°H\[VLeLOS�xß^YPQHJK�LO[VIJPYS

z,[V^Q[�g + �h�\BW:«8@|}U°[VLfPYHrU}Lq[VLeKmI§��X

������������������� ��!#"$���&%&'(��)$*+��,-��./'101. 23�4�6587��+,9�+:<;-./'�=>�4?@?/A@B

8;[VIJPYS .�LOPYKmH,MZ[�MqPQSVH
27LOSV��K�LeMqPYKmd B§[VR�Kh�«.�H ²7IJzVKh�=.�H
8;[VIJPYS"E ST{JI _	E�E¨[VR B¦8 :

� {\[VdO[VLZÑV.9¸D¸ B¦8¬:e:
_	E¨8f~ 0DE¨8f~

81[VIrPQS � {JPQKhM `CK + U}K�LeM�� `CK + U}K�LeM º
� `r. BW:«8¬z,[o^s[�g +



�

6tS�[oRmRmSV{JH,M�U}STLDMqNrK * LOST[VI���K�LOi%PYMeMqKmIA[VHJI�H\[VLeLOS�xµU}STL * PQIJIJK�H�^QPYHJKmd1PQH]MONJK'dO�5KmRhMqLq[�SoU�4;~j0��

M�x�S�LOK�zTPQSVHJd;[VLOK�KmH,nlPQdO[VzTKmI¢·f[ * LOS,[VIl��^QPYHJK�LOK�zTPQSVH�|°_	E¨8D�9[VHJI�[kHJ[VLOLeS!x	��^QPYHJK�LOK�zTPQSTH�|Î01E¨8D��X\6fNJK

_	E¨8 LeKmzTPYSTH�KhgCPYdeMqd9HJKm[VL	MqS�MONJK�`J?]_a/3[oHJI�x9PYMONJPQH�MONJK�IJ{Jd=M;MOSTLO{rdmX76fNJKjik[oMqK�LOPs[o^�NJK�LOK�PYd	IJKmHrdOK

[VHJI�U°[Vd=M1i%S�nlPQHJzJX76fNrK�01Ep8¥K�gCPQdeMOdfU°[VLeMONJKmL9ST{rM * K + STHJIA[oH + S * dOR�{JLq[oMOPQSTH�U}LeSTi»MqNrK�IrPQdOv§�§[VHrI�PYd

RmSVik�5STdOK�I�SVUp^QKmded9IJKmHJdeKV�\de^QS�xaK�L9ikS�nlPQHJz'zT[VdmX�. * deKmLeno[oMOPQSTHJ[V^¢KhnCPYIJKmHrRmK�dONJS�x9dfMqN\[�M * SVMON�LOK�zTPQSTHrd

N\[cnTK�^YS!x��J^Q^QPYHJz�U°[oR�MqSVLOdm�¦x9NrPQRZN�PQi%�J^QPYKmd�[ARm^Y{Jik� + H\[oMO{JLOK�U}SVL�MqNJK�ik[oMOKmLOPQ[V^1|Î2pK�MqK�LOdeSTH��f� ìTì �T�hX

BWPYzT{JLOK'�VXY�jPQ^Y^Q{Jd=MqLO[oMqK�daMqNJKjzTK�STi%K�MqL + SVUpMqNrK�PYHJHJK�LDC��c��E9F9Rmi�SVUpMqNJKjR�STLOKjSVUW[VH�[VR�MOPYnVK�zT[V^s[�g + X
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Û��Yá �'Ç}À^],ÀJ¾�Ë

:�M;PQdfx�Km^Q^ ��K�deMZ[ * ^QPYdONJK�I�MON\[oM * ^s[obc[VLed9[VLOK�[Vi%STHJz'MqNJK�i%STdeMfno[VLePs[ * ^YK�4;~�0
S * dOKmL=nTK�I�[oM1[VH + x	[cnTK��

^QK�HJzVMON��j[VHJI¥LO[V�JPYI���^s[VLezTKh��[Vi%�J^QPyMq{JIJKAno[VLePs[oMOPQSTHrd�[VLOK�RmSTi%ikSVH�X�6fNJK�R�STH,MqPQHw{J{ri K�ikPYdOdePQSTH®SVU

* ^Q[Vbc[VLed'PQd'IJSVikPYH\[oMqK�I *,+ Lq[VIJPQ[oMqPYSTH�U}LeSTià[�LOK�^s[oMOPYnlPQd=MqPQR u K�M'MON\[oM%PQd'STLePQK�HwMOKmI�dOS�MqNJ[oM'MqNJK�[�gCPYd

SVUpMqNJK u KhM1PYdf��SVPQH,MqK�I�HrKc[VLfMqNrK�^YPQHJK���SVUs��dOPYzTN,M�MOS%MONJKjS * dOK�LenVKmL�|ÎG1LeL + [oHJI]2t[VIJS�no[VHJPÎ��� ìTì �V�hX

6fNJK�MqK�LOi ú * ^Q[Vbc[VLeû�xa[VdD�\LedeMjRmSVPQHJK�I *,+ `C�JPYKmzTK�^f|«� ì �VÞ,��X�E PQvoK'[V^Q^pSVMONJKmL14;~�0���MqNrK + NJ[�nVK"[

IJKh�\HJPQHrz�deK�M�SVU�RZN\[VLO[VR�MOKmLOPYdeMOPQRmd * [VdOK�I�STH�i%SCIJK�^Qd�[oHJI�S * dOK�Leno[oMOPQSTHJd�X�6fNJK�dOK%RZN\[VLq[oR�MqK�LOPYdeMqPYRmd�[VLeK

dO{rikik[VLOPYbmK�I * K�^QS�xj·

� <aSTH,MOPQHw{J{Ji»no[VLePs[ * PQ^QPyM + [oM;[V^Q^5x	[cnVKm^QK�HJzVMONJd�[VHrI�MOPQi%K�dORm[V^QK�d

� 4�ú=U}Km[oMq{JLeKm^YKmdOdeû"RmSTH,MqPYHw{J{Ji

� /;PQzTN��5ST^s[VLePQbm[oMqPYSTHkno[VLePs[ * PY^QPyM +

_a^s[obc[VLed�[oLOK%NJPQzTNr^ + no[VLePs[ * ^QK'PQH * SVMqN�MqNJK�PQLjKmi%PQdedOPYSTH��\{Cg�[VHJI�MqNJK�PQLj�5ST^s[VLePQbm[oMqPYSTH�X'_aK�Rc[V{rdOK

MqNrKmdOK�S *lu K�R�MOdD[VLeK * K�^QPQKhnTK�I�MOS%NJ[�nVK�MONJKmPYL9LOKm^Q[oMqPynlPQdeMOPQR u K�M1[�gCPQdfSTLePQK�HwMOKmI�nTK�L + Rm^YSTdOK�MOS%MONJKj^QPQHrK�SVU

dOPYzTN,M�SVU¢MONJK1S * dOK�LenTK�Lj|°deKmK�_��TXy�!�h�wMqNrKmLOK1[VLeK1�JLeSVU}ST{JHrIkPYik�J^YPQRm[oMqPYSTHJdWSVHkx9N\[oM�PQd�[VRhMq{\[o^Q^ + S * deKmLenVKmI

|°KoX±zrXY�§[Vi%�J^YPY�\Rm[oMqPYSTH�SVUtKmi%PQdedOPYSTHJd *,+ F�ST�J�J^YKmL * SlSTdeMOPQHJz'IJK�dOR�LOP * KmI�PQH`_�ÜCXY�TXy�!��X

6fNJK	R�STH,MqPQHw{J{riµno[VLePs[ * PQ^QPyM + PYdtMONJST{JzTN,MpMqS�[oLOPQdeK�ik[VPYHJ^ + U}LOSTi * {r^QvjLOK�^s[oMOPYnlPQd=MqPQR7i%SVMOPQSTHJd x9PyMqNJPYH

MqNrK u K�MD[VHJI�MqNJK��JLOSV�\[Vz,[oMOPQSTH�SVU7LeKmde{J^YMOPQHJz%dONJSlRZv�U}LOSTH,Mqd��¢[oHJI]PYHwMOKmLO[VR�MOPQSTH�x9PYMON�MqNrK�dO{rLOLOSV{JHJIJPYHJz

i%KmIJPY{Ji�X­4Dd%MqNJK�dOKAdeNJSCRZvwdk�JLOST�J[Vz,[oMOK�IJS�x9H¡MONJK u KhMc�aMONJK�LOKmde{J^YMOPQHJz�Kmi%PQdedOPYSTHJdk[VLOK�U}LOK�¹l{rKmHJR +

IJK���K�HJIJKmH,MmXa/;PQzTNJK�L�U}LeKm¹w{JK�HJR + Kmi%PQdOdePQSTHrd�MqK�HJI�MOS�no[VL + i%STLOK1PQH�[oik�J^YPYMO{JIJK;[VHJI�MONJKDMOPQi%PQHJz�x9PYMON

LOK�dO�5KmRhM1MOS%SoMqNJK�L9U}LeKm¹w{JK�HJR + LeKmzTPYikK�dfPQdfIJK���K�HJIJKmH,MDSTH�MqNJK�[VRhMq{\[V^ i%KmRZNJ[VHJPQdeikdfPYH,nTST^ynTKmI¢X



�

6fNJK�U}Km[oMq{rLOKm^YKmded�RmSVHwMOPQHw{J{Ji LeK�U}KmLedkMOS�MqNrK�U°[VRhMkMON\[oM * ^s[obc[VLedm�	PYH­zTK�HJKmLO[V^¤�aN\[cnTK�nVKmL + x�Kc[Vv

HJK * {J^s[oL�Kmi%PQdedOPQSVHJd�STL�d=MqKm^Y^s[VLD[ * deSTLO�rMOPQSTHAU}Km[oMq{rLOKmd��¨PYU7MqNrK + [VLeK'S * deKmLenVKmI�[oM�[V^Y^¤Xj6fNJPQd�PYd�IJ{JK�MOS

MqNrK�HJSTHl��MqNrKmLOik[V^)H\[oMO{JLOKkSVUfK�ikPYdOdOPYSTHJd�[VHJI�MONJKmPYL�IrPQdeMq[VHJR�KVX�:�HwMOKmL=nTKmHrPQHJz�ik[oMqK�LOPQ[V^¦ik[ +�* K�STHrK

dOSV{JLOR�K�SVUpMqNrKmdOKjU}Kc[�Mq{JLeKmdmX)6fNJK�LOK�[VLOK�K�gCRmKm�CMqPQSVHJd;MOS'MqNJPYdfLO{J^YKjx9NrPQRZN�x9PQ^Q^ * KjIJPYdOR�{JdOdeKmI]PYHa_��TX º XY�VX

E¨[VdeMO^ + � * ^s[obc[VLed1K�grNrP * PyM�NJPYzTN]�5ST^s[oLOPQbm[oMqPYSTH��\STH�MqNJK�SVLOIJK�LDSVU)Ü!� Ô(b � * {rM�PyMDRm[VH * K�[VdDNrPQzTN�[od

º � b X	6fNrK��5ST^s[oLOPQbm[oMqPYSTH�[VLePQdOK�d;U}LeSTi»MONJK�HJ[oMq{JLeK�SoU¦MqNJK�Kmi%PQdedOPYSTH�ikK�RZN\[VHJPYdOiÓ|°KoX±zrXY�§d + HJRZNrLOSVMOLOSTH

[VHJI�d + HJRZNrLOSVMOLOSTHAdeKm^yUs�=<aSTi%�rMqSVH��JdOK�Kc_��VX º X±Ü,�f[VHJI¢�\^QPQvoK�MqNJKjRmSVHwMOPQHw{J{Jiß�J{Cg���Rm[VH * K�NJPQzTNr^ + no[VLePy�

[ * ^YKVX

Û��Yád�°Û ��Ç}À\ËcËmÖ�
WÃTÀrÁ!Ö}½5Å

_a^Q[Vbc[VLedDRm[VH * K�R�^s[VdedOPy�\KmI�PYHwMOS�M�x�S�i�[VPYHAzTLeST{J�Jd�·D_	E$E¨[VRmK�LeMq[VK�|°SVL�_	E$Ep[oR��1S *wu KmR�MOdj[oU�MqK�LDMqNrK

�JLeSVMqSVM + �5K"SVUaMONJK"Rm^s[odOdm�p_	E¡Ep[oRV£t[VHJI�ST�rMqPYRc[V^Y^ + nlPQST^YKmH,M�no[VLOPQ[ * ^QKo��STL�.9¸1¸�� ¹w{\[VdO[VLOd�Xk:�M�PYd�MqNJPYd

^s[�MOMqK�L"zTLOST{r�­MqNJ[oM�IrPY��KmLOd%PQH$MqNJK�[V�J�5Kc[oLq[VHJR�K]SVUDMqNJK�PQL"RmSTH,MOPQHw{J{Ji�X .9¸D¸�¹w{\[VdO[VLOd��fPQH¶[�NJPQzVN

^Q{rikPYHJSTdOPyM + deMq[oMqKo�rLeKmdOK�i * ^YK�_	E�E¨[VRDS *wu KmR�MOd * KmRc[o{JdOK�MONJKmLeKDPQd�^QPyMOMq^YK9RmSTH,MqLO[VdeM * KhM�xaK�KmH�MqNJK * LOST[VI

Kmi%PQdedOPYSTH�^YPQHJK�dm��{JdO{\[o^Q^ + �rLOSTi%PQHJK�H,MWPYH�^QS�x�KmLW^Y{Ji%PQHJSTdePYM + deMZ[�MqKmd��w[VHJI�MONJKaHrSTHC��MONJKmLei�[o^lR�STH,MqPYHl{r{Ji�X

6fNJK�dOKmd¦M�x�S�zTLeST{J�JdW[VLOK * Km^QPYK�nVKmI�MOS * K�MqNrK	F�ST�J�r^QKmL * SCSTd=MqK�I�nTK�LOdePQSTHJdWSVUJMqNrK	B§[VH\[VLeSV�§�«89PQ^QK + |°B¦8D�

Rm^Q[VdOdDSVU)Lq[VIrPQS�zT[V^s[�gCPYKmdm·;_	E�E¨[VR�d�[VLOK�[VdOdeSCR�Ps[oMOKmIAx9PYMON]MqNrK�^QS�x�KmL�^Y{JikPYHJSTdePYM + B¦8µ:�d�[VHrI�.9¸D¸Dd

x9PYMON�MqNJK�B¦8¬:e:�dmX

_a^s[obc[VLedfRc[VH�[V^QdeS * K�de{ * IJPYnlPQIrKmI *w+ NJS�x¬MqNrK + x�KmLeK��\LedeM9PYIJKmH,MqPy�\KmI¢X)³;��LO[ + dOK�^QKmRhMqK�I * ^Q[Vbc[oLOdm�

STLf³�_aE¨d��§[VHJI�Lq[VIrPQS"dOK�^QKmRhMqK�I * ^Q[Vbc[VLedm�JSVL18;_	E dm�\IrPY��KmL9i�[oPQHJ^ +k*,+ MONJK��J{Cg * [VHrI�PYH�x9NJPYRZN�MONJK +

x�KmLOK'IrPQdOR�S�nTKmLeKmI�X�6fNJK + IJS�K�grNrP * PyM�SVMONJKmL�IrPY��KmLOK�HJRmK�dm��x9NJPYRZNAx9PQ^Y^ * K�MqNrK�dO{ *wu KmR�M�SVU)SVHJK�SVU)MqNrK

PQH,nVKmdeMOPQz,[�MqPQSVHJd	MqS * K�IrPQdOR�{JdOdeKmI�^s[oMOKmLfPQH�MONJPQdfIJPYdOdeKmLeMq[oMqPYSTH�X
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Û��Yád�Yá �µ½§¾!õtÂp½5Ç}½5É\è

F�{JK%MqS�MONJK�NrPQzTN�[Vik�r^QPY�JRc[oMOPQSTH�SVU	MONJK * Kc[oikPYHJz��rLOSlRmKmdedOK�d'PQH�MONJK�LeKm^Q[oMqPynCPYdeMOPQR u K�Mm� * ^Q[Vbc[VLed�Rm[VH

* K%deKmK�H�[oM�nVKmL + ^Q[VLOzVK�IJPQd=MZ[VHrRmKmd�X"4Dd�[�LOKmde{J^YMm�¨PQH�ikSVdeMjRc[odOKmd��pMONJK"z,[V^Q[�g + RmSVHwMOLOP * {rMqPYSTHAMqS�MqNrK

�\{Cg­PYd�HJK�zT^QPYzTP * ^YKVX­6fNJKmLeK�[VLOKo�fSVU�R�ST{JLOdeKV�9KhgCR�Km�rMOPQSTHJdkPQH$MqNJK�Rc[VdeKASVU�deSTikK�LOK�^s[oMOPYnVKm^ + HrKc[VL *w+

* ^Q[Vbc[VLedk|fe`g®�ih±Ü,�hX�_aE¯Ep[oRV�t[oMje]ý»�ih±�TÝ ì �¨IJSlKmd�dONJS�xÍdeSTikK"de^QPQzVNwM�HJK * {J^YSTdOPyM + £WNJS�xaKhnTKmL��7PYMjPYd

* Km^QPYK�nVKmI�MqNJ[oM	MqNrK�IJPQ^Y{rMqPYSTH%SVUpikPYRmLOS�no[VLePs[ * PY^QPyM + IJ{rK�MqS�MONJK�NJSTd=Mfz,[V^Q[�g + R�STH,MqLeP * {rMOPQSTH�PQdai%PQHrPQik[V^

[VHJI�[VR�RmKm�CMZ[ * ^YK�U}STL	MqNJPYdfPQH,nTK�deMOPQz,[oMOPQSTH¢X

:�M;N\[Vd * K�KmH�HJSVMOKmI�MqN\[oMfMONJKjNJSTd=M9z,[V^s[!grPYKmdfi%STLO�rNJST^QSVz + PQdfLOK�^s[oMOKmI�MqS'MONJKj4;~�0
i%STLO�JNrST^QSTz + X

`CK + U}K�LeMWz,[V^s[!grPYKmdp[VLeKaNJSTd=MqK�I��JLOPYi�[oLOPQ^ +D*,+ dO�rPQLq[o^lzT[V^s[�gCPYKmdmXt_a^Q[Vbc[VLedp[VHJI�SVMONJKmLpLq[oIJPQS;^QST{rI�¹w{\[VdO[VLOd��

MqS'MONJKjKhglMqK�HwM;MqNJ[oM;PYMfRm[VH * KjIJK�MOKmLeikPYHJKmI��rzTKmHJK�Lq[V^Y^ + LOKmdePQIJKjPYH�K�^Q^YPQ�rMOPQRc[o^QdD|}´�{JLeMOb�KhM1[V^¤Xy�¢� ìVì Ý,�hX

Û��Yád�Yç ��½5Å�Á�ÖÎÅ�ÙpÙpÊ ��Ê�ÖÎËmËcÖ°½5Å

:�M7PYd * Km^QPYK�nVKmI�MqNJ[oM¦MqNrK	STLOPYzTPQH�SVU\MqNrKfIJSTi%PQH\[VH,MtKmi%PQdedOPQSVH�ikK�RZN\[VHJPYdOi3SVU * ^Q[Vbc[VLed¦PQdpMqNJKaLOKm^Q[oMqPynlPQdeMOPQR

u K�MmXa6fNJK�LOK�PQdfK�nlPYIJKmHJR�K�U}STLfMONJPQdfx9NJK�HASTHJKjRmSVik�\[oLOKmd9MqNrK�R�STH,MqPQHw{J{ri�SVU7[ * ^s[obc[VL	x9PyMqN�MqN\[oM;SVU¦[

deMOKm^Y^s[VL * ^Q[VRZv * SlI + RmSVHwMOPQHw{J{Ji�X	6fNJK * ^Q[Vbc[VL9R�STH,MqPQHw{J{riødeNJS�x9d�[%IJPQd=MqPQHrR�M;KhgCRmK�dOd�PYH��J{Cg�PQH * SVMON

MqNrK�PYHrU}Lq[VLeKmI�|°:«81�;[oHJI�MONJK�{r^YMqLO[cnCPYST^QKhM�|ÎG9¸j�fPQi%�J^ + PQHrz"[kHJSTHl��MqNrKmLOik[V^�|}��S�x�KmLD^Q[cx1�fR�STH,MqPYHl{r{Ji�X

6fNJK u K�M�PQd7LeKmde��STHrdOP * ^QKfU}STL7Kmi%PQdedOPYSTHJd¦U}LOSVi@Lq[VIrPQS�MqNJLeST{JzTNlk\��LO[ + X)~�PYnVKmH"MqNJPYd7�JPQRhMq{JLeKV�wPYM)PYd�[o^Qi%STdeM

RmK�LeMq[VPQH�MON\[oM¦MONJK	ik[VPQH�PQH,MqLePQHJdePQR�dOST{rLORmKfSoU5[VH + �\{lg�no[VLePs[ * PY^QPyM + LOK�dOPQIrKmd¦PYH�MqNJK u K�M7STLtPQH�MONJKaU}K�KmIJPYHJz

i%KmRZN\[VHrPQdOi%dfSVUpMqNJK u KhM�|}dOK�Km_��VX�Ü,��X

6fNJK]R�STH,MqPYHl{r{Ji SVUj[VH + 4;~�0öRc[oH * K]IJK�dORmLeP * KmI$x9PYMqN¡[�de��K�R�MqLO[V^;KmHJK�LOz + IJPYdeMqLeP * {CMqPQSVH���SVL

`r²)F�X)B\STL * ^s[obc[VLedm�aPyM"PQd'MqNrKmPQL"ik[VPQH©IrK��\HJPYHJz�RZNJ[VLq[VRhMqK�LOPQd=MqPYRVX$6fNJK]R�^s[VdedOPQR�nlPYK�xßxa[Vd"MqN\[oM%MqNrK

`r²)F�xa[Vd�[��5S!x�KmLk^s[cxÓ|onqpsrut	v�w\£+xzyæ�,��S!nVKmL%MqNJK�H\[VLOLeS�xßx	[cnVKm^QK�HJzVMON¶Lq[VHrzTK�MON\[oMkPYM"xa[Vd
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S * deKmL=nTKmI¢X�6tSlI\[ + �5x9PYMqN�MqNJK�x9PQIJK�Lq[VHJzVK�SVU7S * dOK�Leno[oMqSVLOPQK�dD^YSCSTvwPYHJz�[�M * ^Q[Vbc[VLed;U}LeSTi�MqNJK�Lq[VIJPYS%MOS

MqNrK�k\��Lq[ + LOK�zTPQi%KV�)MqNrK��rPQR�MO{JLOK�PYd'dOPQzVHJPY�\Rm[VH,Mq^ + IJPy�¢K�LOKmH,MmX¡BWPYzT{JLeK��TX º PY^Q^Q{rdeMqLO[oMqK�d�MqNrK�HJSVikPYH\[V^

`r²)FßU}STL * ^Q[Vbc[oLOdmX�41RmRmSVLOIJPYHJzAMqSAMONJK�deMq[VHJI\[VLeI©ikSlIJK�^¤�WMONJK��\LOd=Mc�)^QS�x�KmL�U}LeKm¹w{JK�HJR + úeNw{Ji%�Jû�PYH

MqNrK'Lq[VIJPYS�MqNrLOST{JzVN�ST�rMqPYRc[V^pLOK�zTPQi%K�PYd�IJ{JK�MOS * Km[Vi%KmI�d + HJRZNrLOSVMOLOSTH�Kmi%PQdedOPYSTHASTLePQzTPYH\[oMqPYHJz%PQHAMqNrK

LOK�^s[oMOPYnlPQd=MqPYR u KhMcXj6fNJK'dOK�RmSTHrI�Nw{Ji%��STLOPYzTPQHJ[oMqPYHJz"PQHAMqNrK'G;¸ [VHrI�KhglMqK�HJIJPQHrz�MqNJLeST{JzTNAMONJKjk í LO[ +

LOK�zTPQi%K�PQd;IJ{JK�MOS�PQH,nTK�LOdeKh�=<aSVik�rMOSTHAK�ikPYdOdOPYSTHJd�X1:�M�PYdD[kdO{ *lu K�R�MjSVU¦dOSTi%K�IJK * [oMOK�x9NJKmLeK�MqNrK�dOK�KmI

�JNJSoMqSTHJd�U}SVL�MqNJPYd�dOK�zTikK�H,MkSoU;MONJK�`r²)FöSTLOPYzTPQH\[�MqKVX�.�HJK��5STdOdeP * PY^QPYM + PYd�MqN\[�M"�JNJSVMOSTHJd�U}LOSViªMqNrK

LOK�^s[oMOPYnlPQd=MqPYR;K�^QK�R�MqLeSTHJd	LeKmde��STHrdOP * ^QK1U}SVL�MqNrK�d + HJRZNJLeSVMqLeSTH�Kmi%PQdedOPQSVHJd	[VLeK�PQH,nVKmLOdeKh�«<aSTik�CMqSTH * SCSVdeMqK�I



���

*,+ MqNJK�dq[Vi%K�K�^QK�R�MqLeSTHJd�X;6fNrPQdDdeSo��Rm[V^Q^YKmI�d + HJRZNrLOSVMOLOSTH�deKm^YUs�«<aSTi%�rMqSTH�|¤`r`J<f�;i%SCIrKm^¨PQd9MqNJSV{JzTN,M1MOS

* KaMqNJKaIJSTi%PQH\[VH,MWPQH,nTK�LOdOK;<aSVik�rMOSTH��JLeSCR�KmdedmX76fNJK	SoMqNJK�L¦ikSlIJK�^¤�VK�glMqKmLeH\[V^§<aSVik�rMOSTH��oN\[VdWMONJKmLei�[V^

�JNJSoMqSTHJd9U}LOSVi»MqNJK�[VR�RmLOKhMqPYSTH�IrPQdOv�[VHJI]LeKm�JLeSCR�KmdedOKmI]�JNJSVMOSTHJd9U}LOSTi»MONJK�_	E¨8
[Vd1�5STdedOP * ^QK�dOSV{JLOR�Kmd

SVUtdOK�KmI]�rNJSVMqSVHJdmX
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Û��Yç �'Ç}À^],ÀJ¾k��ÀJ¾�Ö}ÀJØtÖÎÇ°Ö}Á�è

_a^Q[Vbc[VLed¦no[VL + STH%[V^Q^lMqPQi%KmdeRc[V^YKmd7[oHJI�[�M�[V^Q^lx	[cnTK�^QK�HJzVMqNrdmX76fNJK + [VLOKfdeKmKmH"MqSjRZN\[oHJzTK;[oM)Lq[�MqKmd7U°[Vd=MqK�L

MqNJ[VH��rXY�jik[VzTHJPyMq{JIrK���K�LfNJST{JL;[VHJI�{J��MqScC��"ik[VzTHrPYMq{rIJKmd	S�nVKmL;dOK�nVKmLO[V^ + Kc[oLOd9PQH�MqNrK�SV�rMqPYRc[V^ÎX¦:�H

MqNrK%³;��Lq[ + [oHJI�z,[oikik[���LO[ + LeKmzTPYikKo��MqNJK"no[VLOPQ[ * PQ^YPYM + Lq[�MqKmd�Rc[oH * K�[od�NrPQzTN�[VdjdOKhnTKmLO[V^�STLOIJK�LOd�SVU

ik[VzTHJPyMq{JIJKk|}PQH��J{CgJ�;S�nTK�L�dOKhnTKmLO[V^WIJ[ + d"|}dOK�K'BWPQzV{JLOK"�TX±Ü,�hX9:�H]MONJK�U}SV^Q^QS�x9PYHJz"dOKmRhMqPYSTHJdm��:	x9PQ^Y^ zTPYnVK

IJKhMZ[VPY^QKmI�K�gJ[oik�J^YKmdfSVUpno[VLOPQ[ * PY^QPYM + PYH�dOK�nVKmLO[V^pxa[cnTK�^QKmHrzVMqN�LOKmzVPQi%KmdmX



�T�

Û��Yçd�°Û #"õpÁ�ÖÎÃTÀ\Ç)��ÀJ¾�Ö°ÀJØtÖ°ÇÎÖ�Á�è

6fNJK�dOST{JLeRmK�dDSVU * ^s[Vbm[VL9ST�rMOPQRc[o^�nV[oLOPs[ * PQ^YPYM + [VLOK�i�[oH + XfE STHJz"MqK�LOi�no[VLOPQ[ * PQ^YPYM + |°i%STH,MqNrd;MOS + Km[VLOdq�

PQd * Km^YPQK�nVKmI%MqS * K9Rc[V{rdOKmI *,+ LeKm^s[�MqPYnlPYdeMqPYR * {J^Yv�ikSoMqPQSVHJd¦x9PYMONJPQH"MqNJK u K�Ma[VHJIkdONJSlRZvwdaLeKmdO{r^YMqPYHJzjU}LOSTi

MqNrKmdOK'i%SVMOPQSTHJd�£ *,+%u KhM��JLeKmRmK�dOdePQSTH�[cx	[ + U}LeSTiø[VHJIAMOS!xa[VLeI�MONJK�S * dOKmL=nTK�Lm��d�^YPQHJK�SVU�dOPYzTN,Mc£ [VHrI *w+

RZN\[VHrzTKmd�PYH�MONJK�[oRmRmLeK�MOPQSTH�Lq[oMOKVX�`CNJSTL=MqK�L�MOKmLOi��W^YS�xaK�L�[Vi%�J^YPYMq{rIJK'ikPYRmLeS!no[VLePs[ * PQ^QPyM + |°i%PQHw{rMqK�d�MOS

NJST{rLOdZ�	ik[ +�* K�Rm[V{JdeKmI *,+ dei�[V^Y^¢deRc[V^YK�IJPQd=Mq{JL * [VHJR�Kmd;STL	Mq{JL * {J^YKmHJR�K�PYH�MqNJK u K�MmX

.DMqNJK�L1STLePQzTPYHJdfSVUWikPYRmLOS�no[VLePs[ * PY^QPyM + N\[cnTK * K�KmHAPYHwnVKmd=MqPQzT[oMqK�I�X	B\STLfK�gJ[oik�J^YKV�\´�PQPyMZ[�|«� ìTì Ý,�	N\[od

dO{rikik[VLOPYbmK�I�PYHwnVKmd=MqPQzT[oMqPYSTHJd�SVUaikPYRmLOS�no[VLePs[oMOPQSTHJd1x9NJPQRZN�ikPYzTN,M * K%�JLOSlIJ{JR�KmI�U}LOSTiÒdeSTikK"i%KmRZN\[!�

HJPYdOi%d	SVMqNrKmLaMON\[VH�MqNrK u K�McX7:�H�MONJPQda�JPQRhMq{JLeKV�rPYHJdeMq[ * PY^QPYMOPQK�d�[oHJI��§[VLeKmdfPQH�MONJK�[VR�RmLeK�MqPYSTH�IJPYdOv%Rc[VH * K

deMOLOSTHrz�[VHJI�Lq[o�JPQI�KmHJSV{JzTN�MOS�[VR�RmST{rHwM;U}STL;[oM1^QKm[VdeM;dOSVikKjSVU¦MONJK�S * dOK�LenVKmIAi%PQR�LOS�no[VLOPQ[ * PQ^YPYM + X�.�HrK

SVU9MqNrK�zTS,[V^Yd�SVU9MqNrPQd�IrPQdOdeKmL=MZ[oMOPQSTH©PYd�MqS�PYHwnVKmd=MqPQzT[oMqK�x9NrK�MqNrKmL'MqNJK�ikPYRmLOS�no[VLePs[ * PY^QPyM + PQd��JLOPYi�[VLePQ^ +

SVUfMONJKmLei�[V^�|°KoX±zJXy�)[VR�RmLOKhMqPYSTH©IJPQdev��\[VLOK�dZ��STL�HJSTHC�¤MqNJK�LOik[V^aSTLePQzTPYH�XA_ + ^QSlSTvwPQHrz][oM�NJS�xÏMONJK��\{Cg

no[VLOPQ[oMqPYSTHJd1RZN\[VHJzTK"[odj[�U}{JHJR�MOPQSTH�SoU�d=MZ[oMOKV�¨STHJK�i�[ + �r^s[VR�K�^QPYikPyMqd;STHAMqNJK'�5STdedOP * ^QK�STLePQzTPYH]SVU�MqNrK

i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + X

:�UDMONJK��\{Cg�no[VLOPQ[ * PY^QPYM + [oik�J^YPYMO{JIJK�deRc[V^YKmd'x9PYMON­^Y{JikPYHJSTdePYM + deMq[oMqK�|°PÎX±KoXY��RmSTHrdeMZ[oHwM"no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrK�PQH�ik[VzTHJPyMq{JIJK�de�\[VR�K��h�\MONJKj�JLOSlRmK�dOdOK�d * KmNJPYHJI�MqNJK�no[VLOPQ[oMqPYSTHJdax�ST{J^YI * Kj�JLOPYi�[oLOPQ^ +Du K�M=�

* [VdeKmI�XW6fNJK9LOKc[odOSTH'U}STLWMONJPQdWPQdWMON\[oM)[Vd¦MONJKf^Q{rikPYHJSTdOPyM + SVU§MqNJK u KhM7PQHrRmLOKm[VdOK�dm�,MqNrK9[VikSV{JH,M7SVU5KmHJK�LOz +

PQH"MqNrK1Mq{rL * {J^YKmH,M�K�nTK�H,M9[V^QdeS�PYHJRmLeKc[VdeKmd�X76fNJPQd�Rc[VH * K9MqNJSV{JzTN,MaSoU¨[Vd�[�RmSVHJdOK�Leno[oMqPYSTH�SoU�MqNJK;RZN\[VHrzTK

PQH�^Q{rikPYHJSTdOPyM + |o¯1°�±²°��hX	:�UtMqNJK�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + x�KmLOK�Rc[V{rdOKmI *w+ MONJKjMqNJK�LOik[V^ Kmi%PQdedOPQSVHJdfU}LOSTi

MqNrK�[VR�RmLOKhMqPYSTH�IJPYdOv§�WPyM�x�ST{J^YI * Kk{JH\[o��KmRhMqK�I *w+ MONJK�d=MZ[oMOK�SVU	MONJK u KhMcX�:�H�MqNJPYd�^Q[oMOMOKmL�Rc[VdeKV�7STHrK

x�ST{J^QI�dOKmK�MONJKD�\{lg�no[VLePs[ * PY^QPyM + [Vi%�J^QPyMq{JIrK9MOS�LOK�i�[oPQH�R�STHJd=MZ[VH,Mfx9PYMON�PQHrRmLOKm[VdOPYHJz�^Y{Ji%PQHJSTdePYM + d=MZ[oMOK

|°PÎX±KoXY�rIJKmR�LOKc[odOPQHrz%no[VLePs[ * PY^QPyM + [oik�J^YPYMO{JIJKDPYH�i�[VzVHJPYMO{JIJK�de�\[VRmKc�hX
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BL Lacertae                              R Filter                            16 Sep 1995
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:�H�BtPQzT{JLeKf�TX Ô ��MqNJK�LOK)PQd¨[VHjK�grR�Km^Y^QKmH,MpKhgr[Vi%�J^YK7SVUCMONJK)ikPYRmLeS!no[VLePs[ * PQ^QPyM + SVUr_	E�E¨[VR7PYHjMONJK)ST�rMOPQRc[o^¤X

6fNJKfd + i * ST^CdOPYbmKaPYHJIJPYRc[oMOKmdWMONJK	KmLeLOSTL	|¸·'��¹¨��X¦6fNJK	KhnTKmH,MOd�R�STHJdePQdeM¦SVU5[�^s[VLezTK�d + iki%K�MOLOPYRc[V^lK�nVKmH,M)SVU

Cj�rX º ik[Vz;U}STL�CjÜ�NJST{JLed¦IJ{JLO[oMqPYSTH�[oHJI"[DdOik[V^Y^QKmL��o�5STdedOP * ^ + PQHJR�STi%�J^QKhMqK�K�nTK�H,M�SoU§dOPQi%PQ^Q[VL IJ{JLO[oMqPYSTH��

* {rM;STHr^ + Cj�rX±�,��i�[ozk[oik�J^YPYMO{JIJKVX

4DHJSoMqNJK�L�zTSlSCI$Khgr[Vi%�J^YK�SoU�ikPYRmLeS!no[VLePs[ * PQ^QPyM + RmSTi%Kmd"U}LOSTiàMONJK�S *lu KmRhM�.�B&�VÜTÞ¡|}dOK�KABWPYzT{JLOK

�TX��T�hXf6fNrPQd1�JzT{JLOK�PQ^Y^Q{Jd=MqLq[�MqKmd9[%dOPYHJzT^QK�K�nVKmH,M�SVU¦STHJ^ + º �%i%PQHw{rMOKmd;IJ{JLq[�MqPQSVH�� + K�M�[VHA[Vi%�J^YPYMq{rIJK�SVU

no[VLOPQ[oMqPYSTH�SVU�Cj�rX º ik[VzTHJPyMq{JIrKVXa:�H�MqNJPYd;Rm[VdOK�PYM;PQd9{JHrRm^QKm[VL;PYUWMONJK�K�nTK�H,M�PQd9PQH,MOLOPQHrdOPQR�MOSkMqNrK�deST{JLOR�K

STLfPyUWPyMfPQdfRm[V{JdOK�I *,+ PQH,MOKmLenVKmHJPYHJz"i�[�MqKmLePs[V^¢[V^QSVHJz�MqNJKj^YPQHJK�SVUtdOPYzTN,McX

`CPQi%�J^YK�^QPYzTN,M�MqPYikK�MOLq[cnTK�^;[VLOzT{rikK�HwMOd�|°dOK�Ka_�ÜrX±ÜrXY����Rc[VH$zTPYnVK�[VH�{J�J�5KmL"^QPYikPyM�MOS�MONJK�dOPQb�K�SVU

Kmi%PYMeMqPYHJzDLeKmzTPYSTH��,[VdedO{Ji%PQHrz�MqN\[oMWMqNJKfi%PQHJPYi�{Ji
^YPQzTN,M¦R�LOSTdedOPYHJz�MqPYikK	PYd¦Km¹w{JPyno[V^QK�HwMWMqS�MqNrKfIJ{JLq[�MqPQSVH

SVUtMqNJK�K�nTK�H,McX96tS * K�[ * ^YK�MqS�[o�J�J^ + MONJPQd;[VLezT{Ji%KmH,M;MqS * ^s[Vbm[VLOd��§LOKm^Q[oMqPynlPQdeMOPQR�R�STHJdOPYIJKmLO[oMqPYSTHJd��\dO{JRZN
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[VHJI * Km[Vi%PQHJz%[VHJI�RmSTdeikSV^QSTzTPYRc[V^¢LOKmIrdONJPyU�Mc�§i�{Jd=M * K�Mq[VvVK�H]PQH,MOS�[VR�RmST{JH,MmX	´�NJKmH]MONJPQd;PQd9IJSVHJK�U}SVL

MqNrK�_	E¡Ep[oR%^YPQzTN,MjR�{JLenVKkPYH�BWPYzT{JLeK��TX Ô �¨U}SVL�K�gr[Vik�r^QKV�p[�no[V^Q{JK"SVURCæ����½o¾ORmiÒSTLjLOSV{JzTNJ^ + �k^YPQzTN,M

I\[ + PYdfIJKmLePYnTK�I�X

:�H�[VIJIJPyMqPYSTH­MOS©ikPYRmLOS�no[VLePs[ * PY^QPyM + � * ^s[Vbm[VLOdkKhgCNJP * PYM�^s[VLezTKA[Vi%�J^YPYMq{rIJK�no[VLePs[ * PQ^QPyM + S�nTK�L�^s[VLezTKmL

MqPYikK�dORm[V^QK�dmXpBWPQzV{JLOKf�TX±Ý9PQ^Q^Y{JdeMOLq[oMOKmd¢MONJPQd�x9PyMqN�[���Ü�� + Kc[VL¨^YPQzTN,M R�{JLenVK�SVUJ_	E�E¨[VR7PYHjMONJK�8 * [VHJI¢XW6fNJPYd

^QPYzTN,MjRm{JL=nTKkIJKmi%STHJd=MqLq[�MqKmd�[�no[VLePs[ * PQ^QPyM + [oik�J^YPYMO{JIJK�SVU	LOST{JzVNJ^ + º Xî��i�[ozJ� x9PYMqN�^s[oLOzTK'no[VLOPQ[oMqPYSTHJd

SlRmRm{rLOLOPYHJz"S�nTKmL9i%STH,MqNJd��§[VHJI�PQH�dOSVikK�Rm[VdOK�dm�§I\[ + dmX
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2200+420                                                                                           R Filter                                                                            Sep 1991-Oct 2004
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6fNJK�³1��LO[ + deKm^YKmR�MOKmIAde{ * deK�M�SVU * ^s[Vbm[VLOd1[VLeK�NJPYzTNJ^ + nV[oLOPs[ * ^QK�PYH�MqNrK�³1��Lq[ + [VHJI�6tKh¸�z,[Vi%ik[���LO[ + d

|°deKmK�KoX±zrXY�)BWPYzT{JLeK��TX±Ü,��XA6fNJPQd�PQd�KhgC��K�R�MOKmI * K�Rc[V{rdOK�MqNrKmdOKkx	[cnTK�^QK�HJzVMqN�LeKmzTPYikK�d�[VLeKkx9NJK�LOK�MONJKmPYL

d + HJRZNrLOSVMOLOSTH][VHJI�PQH,nTK�LOdOK��=<aSTi%�rMOSTH��5Kc[ovld9SlRmR�{JL9LOKmde��K�R�MOPYnTK�^ + |}dOKmK�BWPYzT{JLOK��TX º �hX

Û��Yçd�Yç ��À\ÈpÖ°½���Àr¾oÖ}ÀJØtÖÎÇ°Ö�Áhè

4D^Y^ * ^s[Vbm[VLOd�[VLOK�Lq[VIrPQS�^YST{JI�X®:�M�PYd�[oM%MqNrKmdOKAxa[cnTK�^QKmHrzVMqNJd�MON\[oM%MqNJK + NJ[�nVK * K�KmH¯i%STdeMkLOKm[VIJPY^ +

IJKhMqKmRhMqK�I­[oHJI�MqNrKmPQL�no[VLOPQ[ * PQ^YPYM + ikSVdeM�MONJSTLeST{JzTNJ^ + deMO{JIJPQK�I®|°deKmK�KoX±zJXy�¦41^Q^QK�L�|«� ìTìTì �O�hX�6fNJK�LO[VIJPYS

Kmi%PQdedOPYSTHJd1[VLOK�HJSTHC�¤MqNJK�LOik[V^p[VHJI]no[VLePs[ * ^YKV�\MqNrKmLOKhU}STLOKo�¢MqNrK + Rc[VH * K�{rdOKmIAMOS�PQH,nVKmdeMOPQz,[�MqK�MONJK�d + HC�

RZNJLeSVMqLeSTH��JLeSCR�KmdedOKmd�[oM�MONJK"nTKmL + NrKc[VL=M�SVU�MqNJK * ^s[obc[VL�X�4Dd�ikK�H,MqPQSVHJKmI�Kc[VLe^QPQK�Lm� no[VLOPQ[oMqPYSTHJd�PYH u KhM

Kmi%PQdedOPYSTH�[VLOK�ikSVdeM;^QPYvVKm^ + IJ{JKjMqS * {J^Yv�LOK�^s[oMOPYnlPQd=MqPQR�i%SVMOPQSTHJd9[o^QSTHJz'MONJK u KhMDR�LOKm[oMqPYHJzkdeNJSlRZvld�X96fNJK

Kmi%PQdedOPYSTHJd�U}LOSVi�MqNJK�dOK�dONJSlRZvwd�[VLeK�MONJKmH¡[Vi%�J^QPy�\KmI *,+ LOK�^s[oMOPYnlPQd=MqPQR * Km[VikPYHJz$|Î_�^s[VHJICU}STLOI�K�M�[V^ÎXY�

� ì �V�T�hX

²¦nCPYIJKmHrRmK�U}STLDMONJKmdeK * {J^Yv�i%SVMqPYSTHJd;RmSTi%Kmd1U}LOSTiödO{r��K�LO^Q{rikPYH\[V^pdeMq{rIJPQK�d�SVU�Lq[VIrPQS�zT[V^s[�gCPYKmd�[oHJI
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* ^Q[Vbc[VLedmXA:�H�U°[oR�Mc�WPYM�PQd�MONJK * ^Q[Vbc[oLOd�MON\[oM�ikSTd=M�SVU�MOKmH©K�grNrP * PyM�dO{r��K�LO^Q{rikPYH\[V^)ikSoMqPQSVH¶|°G1LOL + [oHJI

2W[oIJS�nV[oHJP¤��� ìTì �T��X

Û�� ê �'Ç}À^],ÀJ¾��¢¿lÇ°¿lÃVÁ!Ö}½5Å­��Á)¿lÃVÁ!Ë

6fNJK'ik[VPQH]dOKm^YKmRhMqPQSVH�K���KmR�M�PYd�LOK�^s[oMOKmIAMqS�NrS!x3no[VLOPYST{Jd * ^s[Vbm[VLOd��5ST�J{r^s[oMOPQSTHJd;xaK�LOK'�\LedeMjIJKhMqKmRhMqK�I�X

_a^Q[Vbc[VLed]N\[cnVK©NJPQd=MqSTLePQRc[o^Q^ +¶* K�KmH
PQH,nVKmdeMOPQz,[�MqKmIµ[od]³1��Lq[ + ��dOK�^QK�R�MqK�I * ^s[obc[VLed©|}³�_	E dZ�][oHJI
Lq[VIrPQSo�

dOK�^QK�R�MqK�I * ^s[Vbm[VLOd�|Î8;_	E dZ� * [VdeKmI�{J�5STH¶MqNrKAx	[cnTK�^QK�HJzVMqN®^QSlRc[�MqPQSVH¡SVU�MONJK�d + HJRZNJLeSVMqLeSTH®��Km[Vv¡PYH

MqNrKmPQLadO�5KmR�MOLq[V^ K�HJKmLez + IJPYdeMOLOP * {rMqPYSTH�|¤`C²�Fj��X\2W[oIJS�nV[oHJP¨[VHJI�~�PQSTi%ikPt|«� ìTì �T��N\[cnTK�dO{JzTzVKmdeMOKmI�MqN\[�M

STHJK�dONJSV{J^QI�LOKmdeKmL=nTK�MqNrK�8;_	EpÑ�³�_	E�IrKmdOPYzTH\[oMOPQSTH�U}STL9MqNJK�IJPQdeRmLeK�MqK�dO{JL=nTK + �5ST�J{J^Q[oMqPYSTHJd;[VHJIANJ[�nVK

dO{rzTzTKmd=MqK�I¡[�HJKhxßHJSVMq[oMqPYSTH * [odOKmI$STH�dO�5KmRhMqLO[V^fRZN\[VLO[VR�MOKmLOPYdeMOPQRmd�X�6fNJK + dO{JzVzTKmd=MqKmI�MqNrK�HJSVMZ[�MqPQSVH

E¨_	E�U}SVL�ú=^QS�x	��K�HJKmLez + ��Rm{CMqSV��_aE]E¨[VR9S *lu K�R�Mqû�[VHJIk/D_aE�U}STL�úeNrPQzTNC��KmHJK�LOz + ��Rm{rMOSV��_	EAE¨[VRfS *lu KmRhMwú

U}STLD81_	E¢��^QPQvoK�[VHrIA³�_	E¢��^YPQvoK�S *lu K�R�MOd�LOKmde��K�R�MOPYnTK�^ + X�41HJSVMqNrKmL�PYik�5STLeMq[VH,MDdeKm^YKmR�MOPQSTH�Kh�¢K�R�M�MOS�RmSTHl�

dOPYIJKmL�PQd)MqN\[�MaMqNrK�NJPQzVNJ^ +'* Kc[oikK�I�Kmi%PQdedOPQSVHJd�SoU * ^s[Vbm[VLOd�[VLeKDLOK�^s[oMOPYnlPQd=MqPYRc[V^Y^ + [Vik�r^QPY�JKmI *w+ F�ST�J�r^QKmL

* SCSTd=MqPYHJzJXW6fNrK�RmSTHrdOKm¹w{JK�HJRmK�SoU MqNJPYd�PYd�MON\[oM�MqNJK�dOK�S *wu KmR�MOd	Rc[oH * K1dOK�KmH�ST{rM�MqS�zTLOKm[oMaIrPQdeMq[VHJR�Kmd	PYH

MqNrK�G;HJPYnVKmLedOKVX

Û�� é ��¿lËm¿wÀJ¾�Ã�Â¯â�Ö}¾!¿lÃVÁ!Ö°½5Å

6fNJK�LOK�[VLeK%M�x�SAik[VPQH�zTS,[o^Qd�U}STLjMqNJKkLOKmdeKc[VLeRZN©IJKmdeRmLeP * KmI�PYH�MONJPQd�IJPQdedOK�LeMZ[�MqPQSVH�X�6fNJKk�\LedeM�zTS,[V^7PYd

MqS�RZNJ[VLq[VRhMqK�LOPQb�K�MqNJK�ST�rMqPYRc[V^)no[VLOPQ[ * PY^QPYM + PQH�MqNrK�LOK�deM'U}Lq[oikKkSVU9MqNJK�S *lu KmRhMcX�6fNJK�dOKmR�STHJI�zTS,[o^�PYd

MqS�PQH,nTK�deMqPYz,[oMOK�MONJK�H\[oMO{JLOK�SVU¦MONJK�ST�rMOPQRm[V^�ÑoHrKc[VL«��:«8 no[VLePs[ * PY^QPyM + U}STL1[�dq[oik�J^YK�SoUf�T� * ^Q[Vbc[oLOd;{JdOPYHJz

`J?�4D8W6;` ½ MqKm^YKmdeRmST�5Kmd�X

Â<Ã�Ä�Å4ÆÇÆ�Å4È�ÉJÊ#Ë@É@ÌYÍ¸Å4ÎfÌ�ÏKÐ�Ì<ÍfÎfÑµÍfÌ�ÒdÌ�ÓoÌ�Å4Í\Ô\ÕJÖ$Ì<ÆÇÌYÓ¸Ô-Ë�Ð�Ì�Ã�×@ÓoÎfÌ<Ä
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6fNJK��\LedeMjzTS,[o^px9PY^Q^ * K�[VRmR�STik�r^QPQdeNJKmI *w+ dONJPyU�MqPYHJz�MqNrK�S * deKmLeno[oMOPQSTHrd"|°PYH]�\{Cg]dO�\[oRmK��DPYH,MqS�MqNrK

LOK�deM)U}Lq[oikK	SoU�MONJK9Kmi%PQdOdePQSTH'deST{JLeRmKVX¦¸�[oLOPQSV{Jd¦i%K�MqNrSCIJd¦x9PY^Q^ * K9Kmi%�J^YS + KmI'MqS�[VHJ[V^ + bmK	MONJK9LOK�dO{J^yMqPQHrz

I\[oMq[%PYH * SVMON�MqNrK�S * dOKmL=nTK�I�[VHJI�LOKmd=MDU}LO[VikKoXa6fNJPYd;x9PY^Q^ * K�IJPQdeRm{JdedOKmI�PYHA<aNJ[V�rMqK�LOd ºcØ ÜCXY�TXa6fNJK

i%K�MqNrSCIJda{rMqPY^QPQb�KmI%x9PQ^Q^5PQHrRm^Q{rIJK�RmSVHJdeMOLO{JRhMqPQSVH�[VHJI�Khgr[Vi%PQHJ[oMqPYSTH�SVUpdePQi%�J^QK1^QPQzVNwM�Rm{rLenTK�dm�§deMOLO{JRhMq{JLeK

U}{JHJRhMqPYSTH�[VH\[V^ + dePQd��\[VHJI�no[VLOPQ[ * PQ^YPYM + PYHJIJKhg�[VH\[V^ + dePQd�X

�������������}|�� ���3�{NL:<*<�(��V©�@��� �@!�"����

.�_f-T²�<a6 6 + �5K 8;4 F�²�< 6aÌj2)² b Ù%.�_f`
� º ÜT�;ë���Ý Ô Ep_aE � º ÜTÞ"Ü ì X±� ë���Ý"ÜTÝ%� ì _	E¨E �rX ìVÔ � ÜC� Ô,ì
�T�!�oÝ1ë ºVì � Ep_aE �T��� ì Ür�TX ì ë ºVì � Ô"ÔTÔ � `J. �rX�� ºVì Ô � Ô
��Ý ºVºDí$ºVì � Ep_aE ��Ý º Ý"�TÝrXy� íDºVì �C� º � � `J. �rX±Þr�!� º ÞT�
��ÝTÜVÜ1ë$ÜTÞ º Ep_aE ��Ý"Ü,���!�CX±Ý ë�ÜTÞ"�TÞ"�,� � `J. �TX±Þr� Ô Ô,ì �
��Ý Ô �aë$Ü ìTì Ep_aE ��Ý Ôwº �VÞrX ì ë�Ü ì'Ô Þ"Ü,� � `J. �rX�� ì Ü � ºoÔ �
ºTº �V�1ë Ôwº � Ep_aE ºTº � º�Ô ÜrX Ô ë Ôwº ��Ý Ô � _	E¨E �rX±�TÝ ì ÝVÞTÞr�
ºTºTº Ü í �,� º Ep_aE ºTº"º � Ô �CX±Ü í � Ô �T�'�r� � `J. �TX Ô � Ô � ºVìTì

4DHJSoMqNJK�L7zTS,[V^CPQdWMOS�PQH,nTK�deMqPYz,[oMOKaMqNJKfHJ[oMq{JLeKfSVU\MqNrK	nV[oLOPs[ * PQ^YPYM + Xp<aSVik�\[oLOPQHrz�NJS�x­MONJK	no[VLOPQ[oMqPYSTHJd

RZN\[VHrzTK�[Vd�[�U}{JHrR�MqPYSTH�SVUf^Q{rikPYHJSTdOPyM + d=MZ[oMOK��JLeS!nlPYIJKmd�Rm^Q{rKmd�MOS�MONJKkHJ[oMq{JLeK�[VHrI�^QSlRc[�MqPQSVHJdjSVU	MqNrK

Kmi%PYMeMqPYHJz"LOKmzVPQSTHJd�X96tSkIJK�MOKmLOi%PQHrK�PyU7[kLeKm^Q[oMqPYSTHJdONrPQ��KhgCPQd=Mqd * K�M�x�KmK�H�MqNJK�[Vi%�J^QPyMq{JIJKjSVU¦ikPYRmLOS�no[VLePy�

[ * PY^QPyM + [VHJI]MONJK�LeKmIJdeNJPYU�M1Rc[VH�[o^QdOSkzTPYnVK�R�^Q{JK�d1MqSkMqNJK�H\[oMq{rLOK�SVUWMqNJK�K�ikPyMOMOPQHJz"LOK�zTPQSVHJdmX16fNl{rdDU°[VLm�

HJS"dO{rRZNALOK�^s[oMOPQSTHJdeNJPQ��N\[Vd * K�KmH�U}ST{JHJI¢XD|Î?�PQ^Y^QK�L	[VHJI�01S * ^QKo��� ìTì ÝT�

6W[ * ^QKk�TX º ^QPYdeMqd9MqNrK�dq[Vi%�J^YK�SVU¦S *lu KmRhMqd * KmPYHJz�{rdOKmI�U}STL9MqNrK�LOK�deM�U}LO[Vi%K�d=Mq{JIJPYKmd�X�<aST^Y{JikH���PYd

MqNrK�894�ÑVF�²�<¬H\[Vi%K�SVU¦MqNrK�S *lu K�R�M�IrKmLOPynTK�IAU}LOSTiö_D� ì �V�kR�SCSVLOIJPYH\[oMqK�dm�5RmST^Y{Ji%H º ^YPQd=Mqd9MqNJK�Rm^s[odOdm�

E¨_	EpÑV/D_aE)��U}ST^Q^YS!x�KmI *,+ MONJK"LOPYzTN,Mj[VdOR�KmHJdePQSTH¡|Î894���[oHJI�IJKmR�^QPQHJ[oMqPYSTH�|ÎF�²�<f�DPYH�R�ST^Q{rikHJd�Ü�[oHJI

Ô �tLOKmde��K�R�MOPYnTK�^ + �¦PQH�- º �T�T�rX±��R�SCSVLOIJPYH\[oMqK�dmX�<aST^Y{JikH���^YPQd=MqdjMqNJK%M + �5K�SoU * ^s[Vbm[VLm·�_	E�E¨[VRA|°_	E¨Ep�

STLk.9¸1¸�|¤.9¸1¸�� � `J.j�hX)<aSV^Q{Ji%H$Ý�R�STH,MZ[VPYHJd'MqNJK�LOK�IJdONJPyU�M]|°b����	[VHrI­R�ST^Q{Ji%H­��MONJK�Hw{Ji * KmL"SVU

S * deKmL=nV[�MqPQSVHJd�|°PQHrIJPYnlPQIr{\[V^§U}Lq[Vi%Kmdq�fSoUWKm[VRZN�S *lu KmRhMcX
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.�_f-T²�<a6 6 + �5K 8;4 F�²�< 6aÌj2)² b Ù%.�_f`
� Ôwº � í �r� Ô Ep_aE � Ôkº Ü��!�CX ì í �r� º �"ÜTÜ � `J. �rX ì �!� ��ÝT�
�TÞr�cÞ í � º Þ Ep_aE �TÞ º �%�T�CX�� í � º �VÞ%� ì _	E¨E Ú@Ú@Ú ºTºoì
� ºTº Ý1ë$� º Ü Ep_aE � º"ºVì �TÝrX�� ë�� º �TÜ"� ì � `J. �rXy�!�VÞ � ì �
� º �oÜ í �,�T� Ep_aE � º �VÝ��T�TX º í �,� Ô � ºTº .f¸D¸ �rX��VÜTÞ ��ÝT�
�!�C�c� í �TÞ ì Ep_aE �!��� º �V�rX±Ý í � ì �TÝ"�T� � `J. �rX±ÜTÝT� � Ô �
�!�C� Ô�í$ºoÔ � Ep_aE �!���!� Ô �TX±Þ íDºoÔkºTº � ì _	E¨E �rX±� Ô,ì Ý,�oÜ
��Ý ºVºDí$ºVì � Ep_aE ��Ý º Ý"�TÝrXy� íDºVì �C� º � � `J. �rX±Þr�!� �C� º
º �T�T� í©Ô Þ ì /D_	E º �"� ì%º �CX�� í;Ô Þ Ô,ì � Ô _	E¨E �rX±�,�C� Ô �VÞ
º �!�V� í ÜT� Ô /D_	E º ���VÞ%� º Xy� í ÜT����Ü"Ü º _	E¨E �rXy�T�!� ì ÜVÜ
ºTºTº Ü í �,� º Ep_aE ºTº"º � Ô �CX±Ü í � Ô �T�'�r� � `J. �TX Ô � Ô º �V�
º Ü Ô � í ��Ý,� Ep_aE º Ü Ô Þ"� º X�� í ��Ý"Ür�"� º � `J. �rX��T�VÝ Ô �VÜ

6tS®[VR�RmSTi%�J^YPQdON®MqNJK©deKmR�STHJIµi�[oPQH¥zTST[V^¤��MqNrKmLOK©K�gCPQdeMOd�[¶HJK�xªdOKhM�SVU"dOPYi�{J^yMZ[VHJK�ST{JdAi�{J^YMOPy�

U}LOK�¹w{JKmHJR + S * deKmL=nV[�MqPQSVHJd�PQH]MONJK'ST�rMOPQRm[V^�ÑoHrKc[VL«��:«8¥x9PYMON�Ü���IJ[ + MqPYikK�LOK�dOST^Y{rMqPYSTH�Xj6fNJPQdDI\[oMZ[�PYdDMqNrK

LOK�dO{J^yM�SoUDM�x�S + Km[VLOdkSVU�i%STHJPyMqSTLePQHJz©����S *wu KmR�MOdm�	i%STd=Mq^ +�* ^s[Vbm[VLOd���x9PyMqN­[�MqPYikK�LeKmdeST^Q{rMOPQSTH�SVU�Ü

I\[ + dmX�6fNJPQd9I\[oMq[���deK�M;PQd9{JHrPQ¹w{JKjPQH�MqNJ[oM9MqNJK�dq[Vi%�J^YK�Lq[oMOK�PYd	nTK�L + {JHJPyU}STLOi��CMONJK�de��K�R�MOLq[V^¨RmS�nVKmLq[ozTK

PQdjLeKm^s[�MqPYnVKm^ +A* LeS,[VI��t[VHJI�MqNJK%S *lu K�R�Mqd�PQH�PYMjR�S!nVKmL�[�^Q[VLOzTK"LO[VHJzTK"SVUfLeKmIJdeNJPYU�MOdmXk:�M�[V^Y^QS�x9d�nlPQL=Mq{\[V^

dOPYi�{J^yMZ[VHJK�ST{Jd�dq[Vi%�J^QPYHJz�PQH©Ý]xa[cnTK * [VHJIJd�|Î_1�t¸��W8��W-r�¦/��¦[VHrI�>���MqSAIrK�MqK�LOi%PQHJKk�\LOd=M'PYU	MONJKmLeK

[VLeK�[VH + ^Q[VzTd;STLD^YKc[VIrd * KhM�xaK�KmH�MqNrK�^QS�x�KmL�[VHrIANJPQzVNJKmL;U}LOKm¹w{JK�HJR +A* [VHJIJd�� [VHJI]dOKmR�STHJI�PYUWMqNJK�LOK�PYd

[�RmST^YSTL�IJK���K�HJIJK�HJRmK%STH�MqNJK"S * dOKmL=nTK�I�no[VLOPQ[ * PY^QPYM + Xj6fNJK'U}STLOi%KmLDx9PY^Q^tNJKm^Y��PQH�MqK�deMqPYHJz�no[VLOPYST{Jd u KhM

i%SCIJK�^Qda[VHJI�PQH��J{CMOMqPYHJz'RmSVHJdeMOLq[VPYHwMOdfSTH�MqNrKmi�X76fNJKjS *lu KmRhMqdfMqS * K�{JdeKmI�PQH�MONJPQdfPYHwnVKmd=MqPQzT[oMqPYSTH�[VLeK

^QPYdeMOKmI�PQH�6t[ * ^YK%�VX�ÜrX76fNrK�R�ST^Q{rikHJdfNrKmLOK�[VLeK�MqNJKjdq[oikK�[Vdf6t[ * ^YK%�VX º X
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:�IJKm[V^Q^ + �)K�nVKmHJ^ + dq[Vi%�J^YKmI�S * deKmLeno[oMOPQSTHrd"[VLOK�HJK�KmIJK�I¡PYH©STLOIJK�L'MqS�ST�rMOPQi%PQb�K�[VH + PQH,nVKmdeMOPQz,[�MqPQSVH�SVU

4;~j0�no[VLePs[ * PQ^QPyM + X�/1S�xaKhnTK�Lm�fIJ{JK�MqS�S * dOKmL=nlPQHJz�RmSTHrdeMqLO[VPQH,MOdk[oHJI­{rHrU}STLOK�dOK�Kc[ * ^YK�R�PQLeRm{Ji%deMq[VHJRmK�d

|°KoX±zrXY�Tx�Kc[oMONJKmL��CPYHJdeMOLO{Ji%KmH,M)�JLeS * ^YKmi%dm�TKhMqRVX��h�wKhnTKmHr^ + dq[oik�J^YKmI'I\[�MZ[�S�nTKmL){JdeK�U}{J^JMOPQi%K	PQH,MOKmLeno[V^Yd7[VLeK

Lq[oLOKm^ + [cno[VPY^s[ * ^YKVX¦.��CMqPQRm[V^§nV[oLOPs[ * PQ^YPYM + deMO{JIJPYKmdfSVU * ^Q[Vbc[VLedm�r[Vd	x9PYMON�SVMqNJK�L	4;~j0��\[V^YdOS'LeKm¹w{JPQLeK�I\[oMq[

dq[oik�J^YKmI�S�nTK�L�[�x9PQIrK%LO[VHJzTK'SoU�MOPQi%KmdORm[V^QK�dmX'6fNJPYdjRm{JLeLOKmH,M�PQH,nTK�deMOPQz,[oMOPQSTH�{CMqPQ^YPQb�Kmd�I\[�MZ[�z,[oMONJKmLeKmI

STH�MqPYikK�dORm[V^QK�dfLq[VHJzVPQHJz�U}LeSTißdOK�RmSTHrIJd;MOS + Kc[oLOdmX

:�HkzVKmHJK�Lq[V^Î�TnV[oLOPs[ * PQ^YPYM + deMO{JIJPYKmd)Rc[VH"{JdeK1IJ[oMZ[�z,[�MqNJK�LOKmI%S�nTK�L�ik[VH + MOPQi%KmdORm[V^QK�dm� * {rM�ikPYRmLOS�no[VLePy�

[ * PY^QPyM +	½ deMO{JIJPQK�d	LOK�¹w{JPQLeK�I\[oMq[�x9PYMON�NJPQzVN�MqK�ik�5STLq[o^5dO[Vi%�J^QPYHJz�S�nTK�Lf[VH�K�gCMOKmHJIrKmI�[Vi%ST{JH,M	SVU MOPQi%KVX

:�M�NJ[Vd * KmK�H¯dONJS�x9H¶MqNJ[oM�PYH¡STLeIJKmL%MqS�ST�CMqPQi%PQb�K�MqNJK�^QPQvoKm^ + IJK�MOKmR�MOPQSTH¡SVU�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + �)STHrK

S * deKmL=nV[�MqPQSVH]K�nVKmL + �"ikPYHl{CMqKmd9x9PYMON�[ki%PQHrPQi�{JiÏIJ{JLO[oMqPYSTH�SoU Ô NJSV{JLOd1SVU7i%STHJPYMOSTLOPYHJz"PQd9LOK�¹w{JPQLeKmI

|¤<	[oLOPQHrP¤�¢� ìTì �,��X74
^s[VLezTK���SVLeMqPYSTH�SVUpMqNJKjI\[�MZ['{JdOK�I]NJK�LOKjPQdfSoUtMONJPQdfM + ��KoX

á��°Û â�ÀrÁ�À©��½5Ù¨¾�ÃT¿CË

4Í^s[VLezTK'Hw{Ji * KmLjSVU�MqK�^QKmdeRmST�5Kmd�[VHJI�IJKhMqKmRhMqSTL�RmSVi * PQHJ[oMqPYSTHJdDx�KmLeKk{JdeKmI�MqS�z,[oMqNrKmLjI\[oMq[�U}SVL�MqNJPYd

IJPYdOdOK�LeMq[oMqPYSTH�Xp4D^Q^lLOK�RmK�HwM)S * dOK�Leno[oMqPYSTHJdWx�KmLeKfi�[oIJK�x9PyMqN�IJPYLOK�R�M�<f<	F3|°RZNJ[VLOzTKaRmST{J�r^QKmI'IrK�nlPQR�K��tPYi"�

Â-Ê#Û�Ô-Í¸Ë+Ü~ÅWÍfÛ�Å4ÝµÛÞÆÇÛ}Î�×�Í¸Ì-ß�ÌYÍ¸Ó>Î¸ËRÎfÕ/Ì�Î¸Õ/Ì�ÎfÛÇÄRÌYÓ¸Ô<Å4ÆÇÌ�Ë4ß^Ü+Å4Í¸ÛÇÅ4ÎfÛÇËWÈµÓ�Ý�Ì<ÛÇÈ/à�ËWÈJÎfÕ/Ì�Ë�Í¸É/Ì<Í�Ë4ß^ÄRÛÞÈ�Ñ@Î¸ÌYÓ�ÎfË�ÕµËWÑ/Í\Ó<á



� ì

[VzTK�LOd¦PYH�MqNrKfST�rMqPYRc[V^lSTLW[�/1zw<aIJ6pK�|¤?�KmLOR�{JL + �«<	[VIJi%PQ{Ji'��6pKm^Y^Q{JLePQIJKc�¨IJKhMqK�R�MqSVL¦PQH�MONJK	HJKm[VL=��PQHrU}LO[VLOK�I

|°HrKc[VL«��:«81�aikST{rHwMOKmI�LOPYzTPQIJ^ + MOS'MqNJK�PQL9LOK�dO�5KmR�MOPYnVK�MOKm^QK�dOR�ST��KoX�6fNrK�^YSCRm[oMqPYSTH�[VHJI��\[VL=MqPYRm{J^Q[VLOd	SoUWMqNrK

RmSVi * PQHJ[oMqPYSTHJdf[VLeK�[VdfU}ST^Q^YS!x9d�·)E S!x�Km^Y^¨S * dOK�Leno[oMOSTL + NrSTdeMOd;MONJK"�TX�Þoi |¤� º ��PQHrRZN§�	2tK�LOvwPQHJd9MqK�^QK�dORmSV��Ko�

MqNrK��TX��T�oiù| Ôwº ��PYHJRZN§�D/1[V^Q^pMqK�^QKmdeRmST�5KV��MONJK%�rX�� ì i�|ÎÜr����PQHJRZN\�;MqK�^QKmdeRmST�5KV£t>�PYMeMj2tKm[Vv�0D[�MqPQSVH\[V^W. * �

dOK�Leno[oMOSTL + NrSTdeMOd¦MqNJK;�rX ì i�|°ÜTÝ���PQHJRZN§� MqK�^QKmdeRmST�5KV£r<aKmLeLOSj6pST^QST^YS�:�H,MqK�L=��41ikK�LOPYRc[VH%. * deKmLeno[oMOSTL + NJSTdeMOd

MqNrK��rX ì i |°ÜTÝ���PQHJRZN§��`J?�4D8W6;`�RmSTHrdOSTL=MqPQ{riÓMOKm^QK�dOR�ST��K�[VHJI�MqNrK�`J?�4D8W6;`¡�TX±ÜVi |Î� º ��PQHJRZN§��MqK�^QKh�

dOR�ST�5K�|}U}STLeikK�LO^ + MONJK º ?�4�`J`¡de{JLenVK + MOKm^QK�dOR�ST��Kc�h£j/1[VLOI¯E¨[ * STL�<aLOKmK�v�. * dOK�Leno[oMOSTL + NJSTd=Mqd�MqNrK

�rX Ô iª|=��Ý!��PQHrRZN§�f_ Ø < MqKm^YKmdeRmST�5KV£ [oHJI�_aLO[VKmdePQIJK�. * dOKmL=no[oMqSTL + NJSTdeMOd�[��CX�ÝViª|«��Ý���PYHJRZN§�aMqK�^QK�dORmSV��KoX

<aN\[VLO[VR�MOKmLePQdeMOPQR�d;SoUtMONJK�<f<	FóIJKhMqKmRhMqSTLed1{rdOKmI�PQdfde{Ji%i�[VLePQb�KmI�PQH�6t[ * ^QK º XY�TX

���������D|�������â�â��{ã�ä\�å�&�+,9�4*~,9.@:<;

6pKm^QK�dOR�ST��K <f<	F RZNJPQ��dOPYbmK z,[VPQH HJSTPYdOK
|}�JPygCKm^YdZ� æ�v¢ÑVF�0 æ�v

/D[o^Q^W�VX��,��i�ÑV2pKmLevlPYHJdj�TX±ÞVi 8f<a4 Ü º ��g��C� º �V�TXî� � ì X��
_aLO[VKmdePQIJK��rX Ô i 69/�.j?]2�`J.�0 �l� º g��C� º �CX±� �lX��
/DEp<f.&�CX Ô i 69/�.j?]2�`J.�0 �l� º g��C� º �CX±� �lX��
E S�xaK�^Q^¨�rX�� ì i 69/�.j?]2�`J.�0 �l� º g��C� º �CX±� �lX��
/D[o^Q^W�VX��,��i�ÑV2pKmLevlPYHJdj�TX±ÞVi G�`r0D. ÞV�T��g�ÞT�T� º X±Ü ì X��
/D[o^Q^W�VX��,��i�ÑV2pKmLevlPYHJdj�TX±ÞVi `C:�6pK º � Ô Þ�g º � Ô Þ ÜrX ì �T�VX��
/D[o^Q^W�VX��,��i�ÑV2pKmLevlPYHJdj�TX±ÞVi Ep.j894�E º � Ô Þ�g º � Ô Þ ÜrXy� �!�
>j2)0�.&�rX ì i 6 º >�4 º � Ô Þ�g º � Ô Ý ÜrX±� �lX Ô
<a6f:=.&�rX ì i `C:�6pK º � Ô Þ�g º � Ô Þ �c�rXî� Ô X��
`J?�4D8W6;`��TX�Üoi BC41:«8f<	/1:«E¨F ÔVÔ � º � Ô Þ�g º � Ô Þ º X±Ü ÝCXî�
2tK�LOvwPQHrd��TX±ÞVi 2)8;:=`J? º � Ô Þ�g º � Ô Þ º X±Þ �!�
6pKm^QK�dOR�ST��K /1zw<aIr6tK RZNJPQ��dOPYbmK z,[VPQH HJSTPYdOK

4DLeLq[ + |}�JPygCKm^YdZ� æ�v¢ÑVF�0 æ�v
`J?�4D8W6;`��TX�Üoi 8;SlRZv,xaK�^Q^ ��� ºoÔ g���� ºoÔ �CX º º �
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á��Yá ��¿lÈpÙtÃVÁ!Ö}½5Å®�¢½5×ÎÁhÆ�ÀJ¾!¿

F�[oMq[1LOK�IJ{JRhMqPQSVH�PQd¨MqNJKadOPQHrzT^QK�ikSVdeMtPQi%��STL=MZ[VH,MpdeMOKm�'PYH��JLOSlIJ{JR�PQHJz;MqNJK��\H\[V^C�JNJSVMOSTi%K�MqLePQR�I\[oMq[ * [VdeK

[VHJI�MqNJK��JLOSlRmK�dOd�i%STdeM1�JLOSVHJK�MOS��JLOS * ^QK�ikd�X�~�LOKm[oMDRm[VLOK�i�{Jd=M * K�MZ[ovVKmH�PYHAK�nVKmL + d=MqKm�AMOS�PQHrdO{JLeK

MqNJ[oM�d + deMOKmik[oMqPYR;K�LOLeSTLOd)IJS�HJSVM�RmSVHwMq[Vi%PQH\[oMOK	MqNJKf�\HJ[V^\LOK�dO{J^yMcX¦6pS�MONJPQd)K�HJI��C[�no[VLePQKhM + SVU�deSVU�M�xa[VLOKo�

Rm{rdeMqSViö[VHJI]�rLOKm�J[VRZv�[VzTKmI¢��N\[od * KmK�H]{JdeKmI]MOS%Mq[VvVKjMqNJK�I\[oMq[kPYH�LO[cx¥U}STLOi��\Rc[o^QP * Lq[oMOK�PYMc�\i%Kc[odO{JLeK

PYMm�\[VHJI��JLeSCIr{JRmK�[��\H\[V^ ST{CMq�J{rM9PYH�MqNJKji%STdeM9{JdO[ * ^YKjU}SVLOi�X

á��Yád�°Û ����
��

6fNJK�:�i�[ozTK�89KmIJ{JRhMqPYSTH¡[oHJI­41H\[V^ + dePQd"B§[VR�PQ^QPyM +�E |°:«894�B7��xa[Vd"{JdOK�I­U}STL"[o^Q^aRm[V^QP * Lq[�MqPQSVH�SVU * SVMON

MqNrK�<f<	F�[VHJI�HrKc[VL«��:«8ÍI\[oMZ[CXA<f<	F�PQik[VzTK�d�x�KmLeK�S�nTK�LOdORm[VH | * PQ[Vd�^YK�nVKm^���RmSVLOLOK�R�MOKmI��7b�KmLOS$|}LOKm[VI

HJSTPYdOKc��RmSVLOLOK�R�MOKmI��)I\[VLev�RmSTLeLOKmRhMqK�I¬|�x9NJKmLeK�[V�J�J^YPQRm[ * ^QKc�h�t[VHJI��§[�M��\K�^QI�R�STLOLeKmR�MOKmI�MOS�LOKmIr{JRmK�[oH +

PQHrdeMqLe{Ji%KmH,MZ[V^�K���KmRhMqd	MqS�MONJKmPYLai%PQHJPYi�{Ji�Xt6fNrK�HJKc[VL«��:«8¯U}Lq[Vi%Kmd�xaK�LOK�MqLeKc[oMOKmI�dO^YPQzTN,MO^ + IJPy�¢K�LOKmH,MO^ + X

6fNJK�i%K�MONJSlI�SVUt<aS�x9PQKo�\~j[VLOIJHrKmLm�rE PQ^Q^ + �l[VHJI�?�RcE Kc[oH��¨|=� ìTì �,�¦x	[odf{JdOK�I�MqS��§[�M	�\Km^YI�RmSVLOLOK�R�M9[oHJI

dO{ * MqLO[VR�M�MONJK�dev + RmSVHwMOLOP * {rMqPYSTH�U}LOSTiø[V^Y^¨U}LO[Vi%KmdmX;6fNJK�HrSTikPYH\[V^¨�JLeSCR�KmIJ{JLeK�LOK�¹w{JPQLeKmd�[kLOKm^Q[oMqPynTK�^ +

dO�J[VLOdeK��\Km^YI�x9PyMqN]IrPYMqNrKmLOK�IAS * deKmL=nV[�MqPQSVHJdmX1B\STL9Kc[VRZNAU}LO[VikK�MOS * K�Rc[o^QP * Lq[oMOKmI�� Ô �JLeKmR�KmIJPYHJz�[VHJI Ô

U}ST^Y^QS�x9PQHJz"U}Lq[oikK�d�[VLOK�{JdOK�MOS�RmSTHrdeMqLe{JR�M * SVMONAMqNJK��\[oM��\K�^QI�[VHJI�dev + RmSVLOLOK�R�MOPQSTH]U}LO[Vi%KmdDMONJLOST{rzTN

MqNrK�{rdOK�SVUDi%KmIrPs[VH©�\^yMqKmLePQHJzrX�6fNJKmdeKA[VLeK�MqNJK�H¶[V�r�J^QPYKmI©PQH©MONJK�deMZ[oHJI\[VLeI­xa[ + MOS�[VRZNJPQKhnTK�HJKc[oL

�5KmLeU}K�R�MjLeKmdO{r^YMqd�X�41^Q^tU}LO[Vi%Kmdm� <f<	FÏ[VHrI�HJKc[VL«��:«8j��[VLeK�MqNJK�H�LO{JH�MqNrLOST{JzVN�[�RmSTdeikPYR�Lq[ + R�^QKm[VHJPQHrz

LOSV{rMqPYHJK�MqS"LOK�IJ{JR�K�MONJKjRmSTdeikPYR�Lq[ + PQi%�\[VRhMfSTH�MqNJKj�JNrSVMqSTi%K�MOL + X

4D^Y^�MqNJK�dOK��rLOSlRmKmIr{JLOK�dDN\[cnTK * KmKmH]PQHJR�STLO�5STLq[�MqKmI�PYHwMOS�["I\[oMq[%LeKmIJ{rR�MqPYSTH]�rPQ�5Km^QPYHJK�{rMOPQ^YPQbmPYHJz�MqNrK

ç<è�ÒKÏ6éêÛÇÓìëdÍ¸Û}ÎfÎfÌYÈíÅ4È�É²Ä�Å4ÛÇÈ©Î¸Å4ÛÇÈ/Ì�ÉîÝ�×ïÎfÕµÌñðqÅ+ÎfÛÇËWÈ�Å4Æ�òqÐ@ÎfÛ�Ô<ÅWÆ£Ï6ÓoÎfÍ¸ËWÈ/Ë�ÄP×îòqÝµÓfÌ<Í¸Ü~Å4ÎfË�ÍfÛÇÌYÓ�ó�ð ò6Ï6ò�ô9õ
Õ©ÎoÎ¸Ð(ö�÷�÷~ÛÇÍ¸Å4ß�á ÈµË�Å4Ë�á Ì�É@Ñ�÷
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:«894�B�<aSTi%i�[VHrIkE¨[VHrzT{\[VzTKfPYH"dORmLePQ�rMOdmX¦6fNrK1�JPY��K�^QPYHJK�Mq[VvVK�d�MONJK9I\[oMZ[�U}LeSTi@RmSVik�J^YK�MOKm^ + Lq[cx­U}STLOi

[VHJI�ST{rMO�J{rMOd9U}{r^Q^ + Rc[o^QP * Lq[oMOKmI�U}Lq[oikK�dfLOKc[oI + U}STLf�JNJSoMqSTi%K�MOL + X

á��Yád�Yá �%��â£ø�Âp½\Á

6fNJK�Rc[V^YP * LO[oMqK�I�I\[�MZ[kPYd1�rNJSVMqSVikKhMqKmLeKmI]x9PyMqN][VH]:«F�Edù��JLeSTzTLO[Vi�Rc[V^Y^QK�IA<f<	F�2)/�.�6Rú�x9LePYMOMOKmH *w+

?][VLeR�_a{rPQK�SoU9E S!x�Km^Y^	. * deKmL=nV[�MqSTL + XA27NJSoMqSTi%K�MOL + PQd�[VRZNJPYK�nTK�I�MqNJLeST{JzTN�MqNJKk{JdOK�SoU9[]d + H,MqNrK�MqPYR

[V�5KmL=Mq{JLeK�U}STL'MONJK]�5STPQH,M%dOSV{JLOR�Kmd�[oHJI¶[��\[VPYL%SoU�RmSVHJRmK�HwMOLOPYRA[VHJHw{J^YPfU}STL'MqNJK�dOv + X�6fNJPYdki%K�MONJSlI

Rc[oH * K"[V�J�J^YPQK�I�MOS�[Vd�i�[oH + S *lu KmRhMqdjPQH�MONJK'�\Km^YI�[od�HrKmRmK�dOdO[VL + �tx9PYMON�MqNJK"LOK�dO{J^yMqd�PYIJKmH,MqPYRc[V^tMqS�[

i�{J^yMqP �«[V�5KmL=Mq{JLeK��JNrSVMqSTi%K�MOKmL�X�6fNJK"LeKm^s[�MqPYnVK�PQHrdeMqLe{Ji%KmH,MZ[V^ti�[ozTHJPYMO{JIJK�d�SVU)MqNJK'S *lu KmRhMjSVU�PQH,MqK�LOKmd=M

[VHJI�dOKhnTK�Lq[V^�Rc[V^YP * LO[oMqK�I�RmSTi%�\[VLePQdOSVH�d=MZ[VLed�PYH�MqNJK%dq[Vi%K'�\Km^YI�SoU�nlPQKhxÍ[VLeK%i%Kc[odO{JLeKmI�dePQi�{r^YMZ[oHJKh�

ST{Jde^ + X�6fNJPYd�N\[od�MONJK�[oIrno[VH,MZ[VzTK%SVUadOPQi%�J^YPQRmPyM + [oHJI��rLOKmR�PQdePQSTH�X�01S�dOKm�J[VLq[oMOKkd=MZ[VHrI\[VLOIrd�HJK�KmI�MOS

* K�S * deKmL=nTKmI­[VHJI�x9PYMqN�MqNJKkdeMZ[oHJI\[VLeIJd�PQH�dO{JRZN©R�^QSTdeK��JLOScgCPQi%PYM + MOS]MqNrK�S *lu K�R�M'SoU9PQH,MqK�LOKmd=Mc�7dev +

RmSVHJIJPYMOPQSTHrdD[VHrIA[VPYLOik[VdOd;�J^s[ + [V^YikSVdeM;HJS�LeST^QKjPQH�MqNJK�IJKmLePYnVKmI�IJPy�¢K�LOKmH,MOPs[V^¨ik[VzTHJPyMq{JIJK�dmX9_aK�Rc[V{rdOK

[VPYLOik[VdOd�RZN\[oHJzTKmd�PQHrdOPQzVHJPY�\Rm[VH,Mq^ + [VR�LOSTded�MONJK"IJK�MOKmRhMqSTL�|°^YKmdOd�MON\[VH��rX º�b U}STLj[�M + �rPQRc[o^f����[VLOR�ikPYH

�\K�^QI§���TMqNJKf�\LedeMe�W[VHrI%deKmR�STHJIC��STLOIJK�L�K�glMqPQHrR�MqPYSTH"RmSlK�¼%RmPYKmH,Mqd�[VLeK9[V^QdeS�PYHJdOPYzTHJPy�\Rc[VH,M7PYH'MqNJPYd7Rc[VdeKVX7_ +

²7¹w{\[oMqPYSTH�| º Xy�!���rMqNJKji%Kc[Vde{JLOK�I]ik[VzTHJPyMq{JIrK�Rc[VH * K�R�STLOLeKmRhMqKmI�U}STLfK�gCMOPQHJRhMqPYSTH�·

û£ü F ý û£ü í |¸ý(þü ëñý�þ þü �m�9ÿ � | º XY���

x9NJK�LOK û£ü F PQd�MqNJKkKhglMqPYHJR�MOPQSTH�R�STLOLeKmRhMqKmI�ik[VzTHJPyMq{JIrKV� û£ü PYd�MqNrK�i%Kc[Vde{JLOK�I©i�[VzVHJPYMO{JIJKV��ý þü [oHJI

ý þ þü [VLOK�MONJK��\LedeMe�9[VHJI�dOK�RmSTHrIC��STLeIJKmL�K�glMqPQHrR�MqPYSTHAR�SCKh¼kR�PQK�HwMOdm�K��PQd1MONJK�R�ST^QSTL1PQHJIrKhg�� [VHJI`ÿ PYdDMqNrK

�<è�È©ÎfÌ<Í\ÅWÔ-ÎfÛÇÜWÌ�� Å+Î¸Å��$Å4È/à�ÑµÅ4à�ÌqÝ�×DÒdÌ�ÓoÌ�Å4Í\Ô\Õ�Ã�×@ÓoÎfÌYÄRÓKè�ÈµÔ4á� Õ©ÎoÎfÐ�ö�÷�÷~ëdëdë�á ÆÞË+ë�Ì<ÆÇÆªá ÌYÉ/Ñ�÷~ÑµÓfÌ<Í\Ó9÷~Ý/Ñ/ÛÇÌ~÷+ÛÇÉ/Æ�÷4Ô<Ô<É/Ð/Õ/Ë4Î�á Õ©Î¸Ä&Æ



ºTº

[VPYLOik[VdOd

<f<	F�2)/�.�6­{rdOKmd7S *lu KmRhM¦MqK�ik�J^Q[oMqK�d¦[VHrI'[DRmK�H,MqKmLePQHJzj[o^QzTSTLePYMONJi¬MqS�[V{rMqSVi�[oMOK�MONJK	�JNrSVMqSTi%K�MOL +

SVUj[�^s[VLezTK�Hl{ri * K�L�SVU�S * dOK�Leno[oMqPYSTHJdkSVU�MqNrK]dq[oikK��\Km^YI + PQK�^QIJPYHJz�¹w{JPYRZv§� + K�M�[oRmRm{rLq[oMOKV�fLOK�dO{J^yMqd�X

<f<	F�2)/�.�6 IJSCK�d�HJSVM�ST{rMq�r{rM�MONJK�LOK�dO{J^yMqd�PYH�MqNJK�ikSTd=M�ST�CMqPQik[V^7U}STLei U}SVL�[VH\[o^ + dOPYdm�¦deS�dOK�nVKmLO[V^

dOR�LOPY�rMqd9N\[cnTK * KmKmH�x9LOPyMOMOKmH�MqS"RmSTH,nVKmLeMD[VHJI��J^YSVM	MqNrK�IJ[oMZ[rX

á��Yç â�ÀrÁ�À©��½§¾�Á!Ö°ÅpÉ�À\ÅpÈ¯�3Ö°ÅpÖÎÅ¨É

6fNJKf�\LedeM7MZ[odOv�MOS * K9[VR�RmSTi%�J^YPQdONrKmI�x9PYMON�MqNJK	U}{r^Q^ + LOK�IJ{JR�KmI%I\[oMZ[�PYd¦MqS�R�STH,nTKmL=M�PYM7PYHwMOSj[�U}STLOiµMqN\[�M

Rc[oH * K�[VHJ[V^ + bmK�I�X�6fNJK��
	���
���������dOR�LOPY�rM�|Î[V^Y^7dORmLePQ�rMOd�[oHJI�deST{JLOR�K�R�SCIJK"x9LOPyMOMOKmH�U}STL�{rdOK%PQH�MqNJPYd

IJPYdOdOK�LeMq[oMqPYSTHAx9PQ^Y^ * K�IJPYdeMqPYHJzT{JPYdONJK�I *,+ [�������	���	��AU}STH,M�[VHJI�Rm[VH * K�U}ST{JHJI�PQH�41�J�5KmHJIJP gA4Í[oHJI

_f�	MZ[VvoKmdDMONJK�<f<	F�2�/D.�63SV{rMq�J{CM�[VHrI]RmSVHwnVKmL=Mqd�PyMDPYHwMOSkde{JRZN�['U}STLOi�X	:�MDMq[VvVK�d1MONJK'<f<	F�2)/�.�6

ST{rMO�J{rMf�\^YKDx9NJPYRZN�NJ[Vdf[�dOK��\[VLO[oMqKj^QPYHJKD�5KmLaS *lu KmRhM9��K�L	U}Lq[Vi%K�[oHJI�RmSTH,nTK�LeMOd;PyMfPQH,MOS'[�U}STLOiÍx9NJKmLeK

MqNrKmLOKkPQd�STHJ^ + SVHJK�^YPQHJK%��K�L�U}LO[Vi%KV�WKm[VRZN©RmSVHJdOPYdeMqPYHJz]SoU	MqNJK%U}Lq[Vi%K%H\[Vi%KV�¦I\[�MqKV�p�\^YMOKmL��¦KhgC�5STdO{JLeK

MqPYikKo�J[V�5KmL=Mq{JLeKV�\[oHJI�PQHrU}STLei�[�MqPQSVHkde��K�RmPY�JRjMOS'Kc[VRZN�S *lu K�R�M;PQH�MO{JLOH¢·¦U}{J^Q^5x9PQIrMON�[oM9N\[V^yU¨i�[�gCPYi�{Ji

|ÎBp´®/�?A���\��Km[Vv�RmSV{JH,Mqdm�5[VHrI�PYHJdeMOLO{Ji%KmH,Mq[V^ i�[ozTHJPYMO{JIJKoX

.�HJRmK'MqNrK%IJ[oMZ[�PQH�MONJK'�\^QK'PYd�dOSTL=MqKmI¢�pPyMjPQd�LeKc[VI + MqS * K'K�PYMONJKmL�nlPQde{\[V^QPYbmK�I�STL�Rc[V^YP * LO[oMqK�I�X�6pS

nlPQde{\[V^QPYbmK�MONJK"I\[oMZ[C�¨MONJK��
	���
���������deRmLOPY�rM�xa[Vd�R�LOKm[oMqK�I�Xk:�M��J^YSVMqd�MONJK"IJPY��KmLeKmH,MqPQ[V^¦ik[VzTHJPyMq{JIrK�SVU

MqNrK	dOR�PQKmHrRmK9S *lu K�R�M¦x9PyMqN'LOK�dO�5KmRhM7MqS�MqNrKaM�xaSji%STdeM¦deMZ[ * ^QK�RmSTi%�\[VLePQdOSVH�deMq[VLOd7PYH�MqNJK��\Km^YI�XW6fNJK + [VLeK

dOK�^QK�R�MqK�I * [VdeKmIkSTH%MONJK;deMZ[oHJI\[VLeI�IJKhnCPQ[oMqPYSTH%SVU¢MONJK1IrPQdeMOLOP * {rMqPYSTH'SVU�MqNJK�PQL)IJPY��KmLeKmHJR�K1PYHkik[VzTHrPYMq{rIJKV�

x9NJPYRZN�PYdfzTKmHJK�Lq[V^Y^ + ^QKmdedfMqN\[VH��rX±�,��ik[VzTHJPyMq{JIJKoX

6fNJK��
	���
� �
���!#"�dORmLePQ�rM;Rm[VH * Kj{JdOK�I]MqS%RmSTH,nVKmLeM;MqNrK�PYHJdeMOLO{Ji%KmH,MZ[o^ i�[VzVHJPYMO{JIJKmd	MOSkLeKc[V^¨ik[Vzo�
HJPyMq{JIJK�dmX)6fNJPYdfPQdfIJSTHrK *,+ [o�J�J^ + PYHJz"['bmKmLeSo���5STPYHwM	SV�¢deK�M;ik[VzTHJPyMq{JIJK1U}STLfKc[VRZN�I\[oMq['��STPYH,MfIJKmLePYnVKmI



º Ü

U}LOSVi»MqNJKjM�x�S�i%STdeM;deMq[ * ^YK�R�STi%�\[VLOPYdOSTH�deMq[VLOd�|}PQH�i�[VH + Rm[VdOK�dm�5ikSTLeK�MqN\[oH�M�x�Sw�fx9PyMqNJPYH�MqNJKj�\Km^YI

SVU)nlPQKhx@SVU)MqNrK%<f<	F�X�6fNJKmdeKkR�STi%�\[VLOPYdOSTH�d=MZ[VLedj[VLOK'RZNrSTdOK�H�de{JRZN�MON\[oM�MONJK"deMZ[oLOdj[VLeK"[Vd�Rm^YSTdOK'PYH

ik[VzTHJPyMq{JIJKkMqS�MqNJK�S *wu KmR�Mk[Vd"�5STdOdeP * ^YKVX�6fNrK�K�LOLeSTLOd"SVU;MqNJK�R�STik�J[VLOPYdOSTH©d=MZ[VLedk[oLOK�[cnTK�Lq[VzTK�I¡PYH

¹w{\[VIJLO[oMq{rLOK'x9PYMON�MONJK"dq[Vi%�J^YK'deMZ[oHJI\[VLeI�IrK�nlPs[oMOPQSTH�SVU�MqNrK%IrK�MqK�LOi%PQHJK�I�bmKmLeSo���5STPYHwM�SV�¢deK�MOd�SVU�MqNrK

RmSVik�\[oLOPQdeSTH�deMq[VLOd�X�6fNJK�LOK�dO{J^yMqPYHJz"KmLOLeSTL9Kmd=MqPQik[oMOK�LOKm�rLOKmdeKmH,Mqd * SoMqN�MqNJKjKmLeLOSTL9PYH�Rm[V^QP * Lq[�MqKmI�ik[Vzo�

HJPyMq{JIJK�d�[VHrI]MqNJK�dO�JLeKc[VI�PYH�NrS!xµx�Km^Y^pMONJK + Kc[oRZN��JLOK�IJPQRhMDMqNrK�[VRhMq{\[V^¨�JNrSVMqSTi%K�MOLOPYR�deST^Q{rMOPQSTH�U}STL1[

�\[VL=MqPYRm{J^Q[VLfU}Lq[Vi%KVX9:�M1dONJST{r^QI * K�HJSoMqKmI�MqN\[oM;MqNrK��JNJSoMqSTHAd=MZ[oMOPQd=MqPQR�d�|«�!ÿ%$'&)(+*-,.*0/21=�9SoU¦MqNJK�IJPQi%i%KmdeM
S *lu K�R�M�{JdOK�I©PQH�MONJK�Rm[V^QP * Lq[�MqPQSVH¡|}dOST{rLORmK�STL�R�STi%�\[VLOPYdOSTHrdZ��dOK�MOd�MqNrK�i%PQHJPYi�{JiæU}STLjMqNrK�KmLeLOSTL�Kmd«�

MqPYi�[�MqKV�¨[oHJI�PYdj{JdOK�I�PYU�MqNJK%[ * S�nTK%KmLeLOSTLjKmd=MqPYi�[oMOK"IJLOST�rd * Km^YS�x&MqNrPQdjikPYHJPQi�{Jià|}KVX�zJXy�px9NJK�H�MqNrK

S *lu K�R�M;PQd	nVKmL + U°[oPQH,M���X

6tS�{JdeK�MqNJK3��	���
� �
���!#"$dOR�LOPY�rMc�¦MONJK�[V�J�\[oLOKmH,M"ik[VzTHJPyMq{JIrKmd�SoUD[ARm[V^QP * Lq[�MqKmI�RmSTi%�\[VLePQdOSVH�dOK��

¹w{JKmHrRmK�U}STLf['zTPynTKmH�S *lu KmRhM1HrKmKmI�MOS * K�vwHJS�x9H�X�6fNJK�x�K * dePYMqK�¾;U}SVLaMqNJKj27LeSTzTLq[oi»PQH�²¦glMOLq[Vz,[o^s[VRhMqPQR

4Dd=MqLeSTHJSTi + |°2�²�~�4��)NJSTdeMOd	[�^s[VLezTK1deK�MaSVU��\HJIrPQHJz�RZN\[VLeMOdax9NJPYRZN�PQHJR�^Q{JIrK;MONJKmdeK�dOK�¹l{rKmHJR�KmdmX�6fNJKmLeK

[VLeK�^QPYHJvwda[oMaMqNJK * SVMeMqSTi SVU¨Km[VRZN��\HJIJPYHJz�RZN\[oLeM	x�K * �J[VzTK�MqNJ[oM	zTPynTKDMONJK�ik[VzTHJPyMq{JIrKmd�PQH�MONJK�Khgr[VRhM

U}STLei»HJK�KmIJK�I *,+ MqNJK4�
	���

 �
���!#"]deRmLePQ�rMmX
:�UDMONJK�K�LOLeSTL'PQH­[��\[VLeMOPQR�{J^s[VL�I\[oMZ[odOK�MkPQd'{rH\[VRmR�Km�rMq[ * ^ + ^s[VLezTK�|°KoX±zJXy�aIr{JK�MqS�dOik[V^Q^�MqKm^YKmdeRmST�5K

[V�5KmL=Mq{JLeK�STLfdONJSVLeMfMqPYikKDKhgC��SVdO{JLeKmdZ���\MqNJK�I\[�MZ['Rc[VH * K�RmSTi * PQHJK�I�PQH,MqS * PYHJdfRmSVHwMq[VPQHrPQHJz65 í �5STPQH,MOd
MqSjPYHJRmLeKc[VdeK;MONJK9dOPQzVH\[V^y�¤MqSo��HJSTPYdOKaLO[oMqPYS%|-7 ÿ%$]�hX¦6fNrK1R�STH,MqKmH,MOd�SVU¢Kc[VRZN * PYH%x�ST{J^YI"MONJKmH * K;[cnTK�Lq[VzVKmI
dO{rRZN�MON\[oMaMONJK�MqPYikKD[VHJI�S * dOKmL=no[ * ^QK'|°KVX�zJXy�r�\{Cg�STLaik[VzTHrPYMq{rIJK���[VLOK�[cnVKmLq[ozTKmI�^QPYHJKc[VLe^ + |}P¤X�KVXy� |-8 ½ ë
8 E ë Ú@Ú@ÚOë982/,�eÿ�5 ���r[VHrIkMqNrKDKmLeLOSTL�PQd�[cnTKmLO[VzTK�I�PQHk¹l{J[VIJLq[�Mq{JLeK'|°PÎX±KoX9|fæ�E ½ ë æ�EE ë Ú@Ú@Úqë æ�E/ �~½0:\Ehÿ�5 �¦x9PYMON
[VH�K�gCMOLq[�U°[VRhMqSTL;MqS�R�STik�5KmHrdq[oMOK�U}STL1MONJK�de�JLOKm[VI�PQH]MONJK�S * deKmL=nV[ * ^QKoX�6fNrK�KhglMqLO[�U°[VR�MOSTLDPYdDdOPYik�r^ +

;<Õ©ÎoÎfÐ�ö�÷�÷~ëdëdë�á Ô\ÕµÅ4Í\Å/á à�ÓfÑ(á ÌYÉ@Ñ�÷+<>=@?�Ï ÷



ºoÔ

MqNrK1dO[Vik�r^QK9deMq[VHJI\[VLeIkIrK�nlPs[oMOPQSTH%SVU�MqNJK;S * deKmLeno[ * ^QKmd�{JdeKmI�PYH%MONJK1[�nVKmLO[VzTKVX76fNrPQd)nV[o^Q{JK9PQd�[cnTK�Lq[VzVKmI

PQH�¹w{\[oIJLq[oMO{JLOK'x9PyMqN�MqNJK"[odOdOSlRmPQ[oMqK�I�KmLOLeSTLOd�X�6fNJK"LOK�dO{J^yMjPQdj[�LeKc[V^YPQdeMOPQR�KmdeMOPQik[oMqK'SoU�MONJK"KmLeLOSTLDU}SVL

MqNrK�R�STi * PYHJKmI�I\[�MZ[rX76fNJK�<®�rLOSTzTLO[ViA�
	���
�"@!#B�xa[Vd9x9LOPYMeMqK�H�MOSkPYik�r^QKmi%KmH,M�MqNJPYdmX
á�� ê ��Â¨¿�â�ÀrÁ�ÀJËm¿,Á

6fNJK�LOK�[oLOK���Ý�S *lu KmRhMqdaPYH'MqNJK;dq[Vi%�J^YKV·7��PQH"MqNrKD[VLeRZNJPYno[V^§dO[Vik�r^QK9[VHJI��T�;PQH"MqNJKD`J?�4D8W6;`kdq[oik�J^YKV�

º SVU)x9NJPYRZN�[VLOK�RmSTi%i%STH]MqS * SVMON�|°deKmK'6t[ * ^YKmd��TX º­Ø �TX±Ü,�hX�6fNrK�S *lu K�R�Mqd�LO[VHJzTK�PQHALeKmIJdeNJPYU�M1U}LOSTi

�rX±�TÝ ì MqS��TX±Þr� Ô [VHJI�K�gCNJP * PyM	[oik�J^YPYMO{JIJKmd�SVU MONJKmPYL�no[VLePs[oMOPQSTHJd7MON\[oM	LO[VHJzTK;U}LOSTi�MONJKDIJKhMqK�R�MqPYSTH�^YPQi%PYM

|¸Cø�rX±�TÜ�ik[VzTHJPyMq{JIrK��jMOS C�Ý�i�[VzVHJPYMO{JIJKmd�X]6fNJK�LeK�U}K�LOKmHrRmK�H\[oikK�d�{JdOK�I�U}STL�MONJK�S *wu KmR�MOd�U}ST^Q^YS�x

MqNrK�:�49GödeMq[VHJI\[VLeI­U}STLei�[�M'U}STL'MqLO{rHJRc[oMOKmI � ì �V��²7¹l{rPQHJScg$RmSlSTLeIJPQH\[�MqKmd�·]/1/�?A?]ëjF�F�I¢�ax9NJKmLeK

úO/1/�?A?�û�[VLeK�MqNJK"NJST{rLOd�[VHJI�i%PQHw{rMqK�d�SVU�LOPQzVNwM�[odORmK�HJdOPYSTH�[VHJI�MqNJK�úqë�F�F�IJû�[oLOK�MqNrK%dePQzTHrKmI º

IJPYzTPYM1IJKmzVLOKmK�d�[VHJI�STHJK�IJKmR�PQik[V^tIrKmzTLeKmK'SVU�IJK�Rm^QPYH\[oMOPQSTH�X1´�NJKmH�[VH�S *wu KmR�MjPYdDLeK�U}KmLeLOK�I�MOS�ST{rMOdOPQIrK

SVUtMZ[ * ^YKmd��§MONJPQd;LOKhU}KmLeKmHJR�K�H\[Vi%K�x9PQ^Y^ * Kj{JdeKmIA�JLeK�U}K�Lq[ * ^ + KhgCRmK��rMDx9NrKmH�[%RmSTi%ikSVH�HJ[VikKjPYd1i%STLOK

U°[Vi%PQ^YPs[VL�|}KVX�z ºTº �T��ë Ôwº �9x9PQ^Y^ * K	LOKhU}KmLeLOKmI'MOS�[Vd7_	E�E¨[VR���XW:�HJdePQIJK�MZ[ * ^YKmd7[oHJI��\zT{JLeKmd��TMqNJK	LeK�U}K�LOKmHrRmK

H\[Vi%K�x9PQ^Y^ * Kj{JdOK�I�U}STLf{JHrPYU}STLeikPyM +

:�H�MqNrPQd�dOKmRhMqPYSTH��¦I\[�MZ[�U}LeSTi [V^Y^7S *lu KmRhMqd'[oLOK�IrPQdO�r^s[ + K�I�PQH�MqNJK%U}STLOi SVUf[�HJPYzTN,Mq^ + [�nVKmLO[VzTK�PYH

6t[ * ^QK º X º XW41^Q^§I\[oMq[�PYd)PQH"MqNJKD8¶STL�¸ * [VHrI�X)<aST^Y{JikHrd1�1[VHJI º zTPynTK9MqNJK;LOKhU}KmLOK�HJRmK1H\[Vi%K;U}SVL�Km[VRZN

S *lu K�R�M1[VHJI�MONJK��\^YMOKmLfH\[Vi%K�LOK�dO�5KmRhMqPYnVKm^ + £\R�ST^Q{rikHJd9Ü"[VHrI Ô zTPynTK�MqNrK�I\[oMqKjPYH�-V{J^QPQ[VH�U}STLOik[oM9[oHJI

²7��SlRZN�LOKmde��K�R�MOPYnTK�^ + £¦[oHJI�MONJK"^s[Vd=M�RmSV^Q{Ji%H�zTPYnVKmd�MqNJK%[V�r�\[VLOK�H,M�ik[VzTHrPYMq{rIJK�SVU�MqNJK"S *wu KmR�MmX"6fNJK

KmLeLOSTLed�SVH�PQHJIrPYnlPQIJ{J[V^J�5STPQH,Mqd)x9PYMONJPQHk[�HrPQzTN,M�[VLOK9M + �JPQRm[V^Q^ + g��$h��,��ik[VzJXW6fNrKDKmLeLOSTL�STH%MqNJK1HJPQzTN,MO^ +

[cnTK�Lq[VzTK�dD[oLOKjdOPYikPY^s[VL�X



º �

6W[ * ^QK º X º ·)0;PQzTN,Mq^ + 4;no[VLq[VzVKmI�F�[oMZ[

. *wu KmR�M BtPQ^YMOKmL -V{J^QPQ[VH�F�[oMqK G16¥²7�5SCRZN ?][Vz
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Ý,�C��ÝrX ì,º ÜC�!� � ì ÞTÝCXî�VÞVÜ �!�CX±ÜTÞ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ �C�T���rX ì,º � ì Ü � ì Þ,�lX�ÞTÝ º �!�CX ì,º
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þr� ì �TX±Þ,�VÞ ÔTÔ � ìTì �CX�Þ º � ��ÝrX��VÝ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þr� ì,º X±Þr�T��� Ô � ìTì �CX�Þ º�Ô ��ÝrX��V�
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þr� ì ÜrX±Þ º Ü º � � ìTì �CX�Þ º Ý ��ÝrX Ôwº
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þr� ìVÔ X±Þr�!� º Þ � ìTì �CX�Þ ºoì ��ÝrXy��Ý
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þr� ì �CX�� Ô ���VÜ � ìTì �CX�ÞTÜ º ��ÝrX ÔTÔ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ ÞTÜT�TÞrX ì �T�oÝT� � ìTì �VXY� Ô,º �!�CX��VÜ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ,�VÝ,�CX±Þ,�VÜVÞ º � ìTì �VX�Þ Ô � � Ô X Ô Þ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ,�VÝTÝrX±ÞT� ì �r� � ìTì �VX�Þ Ô Þ � Ô X Ô Þ
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ,�VÝ,�CX±ÞT� º Ý,� � ìTì �VX�Þ,�o� � Ô X��T�
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ,�VÝTÞrX��VÝ,�l� º � ìTì �VX�Þ,�oÜ � Ô Xy� ì
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ ÞTÝ ºTº X±Ýr��ÜVÜTÝ � ìTì,º X��T�V� �!�CX ì �
� º Ü,�fë���Ý Ô 8 ºoÔTÔ ÞTÝ Ô,ì X��VÞTÝVÞ,� � ìTì,º X��,� Ô ��ÝrX±ÜT�
� º Ü,�fë���Ý Ô 8 ºoÔTÔ ÞTÞTÝTÞrX ì � ì � Ô � ìTì,º X�Ý,�V� �!�CXy��Ý
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ ÞTÞTÝTÞrX ì,ºoÔ ÞTÝ � ìTì,º X�Ý,�V� �!�CX ì �
� º Ü,�fë���Ý Ô 8 ºoÔTÔ ÞTÞTÝ ì X ì � Ô,º Ý � ìTì,º X�Ý,�V� � Ô X��V�
� º Ü,�fë���Ý Ô 8 ºoÔTÔ ÞTÞ,�V�rX ì Þ,�V�VÝ � ìTì,º X�ÝTÞV� �!�CX±� º
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ ÞTÞ,�V�rX ìTìVÔ �VÜ � ìTì,º X�ÝTÞV� �!�CX��T�
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ ì,º �CX��VÝTÞT�VÜ � ìTì,º X�ÞTÜVÝ �!�CX��C�
� º Ü,�fë���Ý Ô ¸ ºoÔTÔ Þ ì ÜT�rX�� ì ��� Ô � ìTì,º X�Þ ÔVÔ ��ÝrX ì Ý
� º Ü,�fë���Ý Ô 8 ºoÔTÔ Þ ì ÜT�rX�� ìTì Þr� � ìTì,º X�Þ ÔVÔ ��ÝrXy� ì
� º Ü,�fë���Ý Ô 8 ºoÔTÔ Þ ì ÞTÞrX±Ý º ��� Ô � ìTì ÜCX��T� º �!�CX Ô �
� º Ü,�fë���Ý Ô 8 ºoÔTÔTì,º � º X ì �TÜT�VÝ � ìTì ÜCX�Ýr�cÝ ��ÞrX º �
� º Ü,�fë���Ý Ô 8 ºoÔ �o� Ôwº �rX��C�T�c�TÝ � ìTì ÝCX ì,º Ü � ì Xy���
� º Ü,�fë���Ý Ô 8 ºoÔ �o� Ôwº �TX±ÝTÞTÜVÜ º � ìTì ÝCX ì,º Ý ��ÞrX ì Ý
� º Ü,�fë���Ý Ô 8 ºoÔ �o� ÔwºoÔ X±ÝTÞTÝVÝ,� � ìTì ÝCX ì Ü Ô ��ÞrX±ÜTÝ
� º Ü,�fë���Ý Ô 8 ºoÔ �o� Ôwº �CX±ÝTÞ ºoì Þ � ìTì ÝCX ì ÜT� ��ÞrX±ÜTÝ
� º Ü,�fë���Ý Ô 8 ºoÔ �o�,�C��ÞrX��VÝ ìTº � � ìTì �lXî�VÜ ì �!�CX º Þ
� º Ü,�fë���Ý Ô ¸ ºoÔ �o�,�VÝr�TX±ÞTÝTÜ ì Ý � ìTì �lX�Þ,�V� ��ÝrX�� ì
� º Ü,�fë���Ý Ô ¸ ºoÔ �o�,�T�T�CX±ÞT�TÞ Ô Ü � ìTì �lX ì �C� �!�CX±ÝT�
� º Ü,�fë���Ý Ô 8 ºoÔ �o�TÞ º �CX��C� ìVì,º � ìTì ÞCX��TÜVÞ �!�CX±Ý Ô
� º Ü,�fë���Ý Ô 8 ºoÔ �o�TÞ º ÞrX��V�,� Ô � � ìTì ÞCX�� Ô � � Ô X ì �
� º Ü,�fë���Ý Ô 8 ºoÔ �o�TÞTÞr�TX±Ýr�T�cÝ ì � ìTì ÞCXY��ÞT� �!�CX Ô Ý
� º Ü,�fë���Ý Ô ¸ ºoÔ �o�TÞTÞ º X±Ýr��ÜVÜTÝ � ìTì ÞCXY��ÞVÞ ��ÝrX º �
� º Ü,�fë���Ý Ô 8 ºoÔ �l�T��� Ô X±Þ,� º �TÝ � ìTì ÞCXî� ì Ý ��ÝrXy��Ü
� º Ü,�fë���Ý Ô 8 ºoÔ �l�T���,�CX ì ��Þ ºoÔ � ìTì ÞCXî� ìVì ��ÝrX±Ý,�
� º Ü,�fë���Ý Ô 8 ºoÔ �l�T���TÝrX��VÝr���C� � ìTì ÞCX�ÞT� º ��ÝrX±Þ,�
� º Ü,�fë���Ý Ô 8 ºoÔ �l� Ô,ì �TX±Þ º �VÝTÜ � ìTìTì X�Þ,�oÝ �!�CX±Ü º
� º Ü,�fë���Ý Ô 8 ºoÔ �l��Þ Ô ÜrX±Þ º �T�VÜ º �T�T�CX�Þr� ì ��ÞrX ì �
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� º Ü,�fë���Ý Ô 8 ºoÔ � ºTº �V�rX±Ý,�V� ì,º º �T�r�VX ì ÜVÜ ��ÞrX�� Ô
� º Ü,�fë���Ý Ô 8 ºoÔ � º �T�T�CX±ÞTÞ º ÜT� º �T� º X�Þ ºoì �!�CX º Ü
� º Ü,�fë���Ý Ô 8 ºoÔ � º �T�VÞrX±Þ,� Ô ÝT� º �T� º X�ÞTÜ º �!�CXy� º
� º Ü,�fë���Ý Ô 8 ºoÔ � ºVì �VÝrX�� Ô ÝVÝTÞ º �T�TÜCX ì,º � �!�CXy�T�
� º Ü,�fë���Ý Ô 8 ºoÔ � ºVì �T�CX�� º � º Þ º �T�TÜCX ì,º�Ô ��ÝrX ì Þ
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT�r� Ô X�� ÔTÔTì � º �T� Ô X�� º � �!�CX��T�
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT�r�!�CX±Ý,� ì Ü,� º �T� Ô X�� º Þ �!�CX�� ì
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT�r�!�CX±ÝTÞTÝ Ô � º �T� Ô X��TÜVÜ ��ÞrX º Ý
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT�TÜr�TX��V� Ô ÝTÜ º �T� Ô X��,� º ��ÞrXy��Þ
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT� ÔTÔ X±ÝTÝTÞV�r� º �T� Ô XY���T� �!�CX±ÞT�
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT� Ô ÝrX±Ý,�T�V� ì º �T� Ô XY�T�cÜ �!�CX�� ì
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT� Ô �CX±ÝTÝr�cÜ,� º �T� Ô XY�T��� �!�CX��VÝ
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT� Ô,ì X±Ý,�C���V� º �T� Ô XY� º � �!�CX ì �
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜT�,�C�TX±Ý Ô ÞC��Þ º �T� Ô XY� º Ý ��ÞrX±�r�
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º �V�rX ì ÜT�T� ì º �T� Ô Xî� º � ��ÞrX Ô �
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º �C�TX ì,º Þ º � º �T� Ô Xî� ºoì ��ÞrX Ô �
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º Þ º X ì �VÞV� ì º �T� Ô Xî�VÝV� �!�CX±Ý ì
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º ÞTÜrX ì,º ÝVÜ,� º �T� Ô Xî�VÝ º �!�CX±ÞT�
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º Þ Ô X±Þ,� Ô �T� º �T� Ô Xî�VÝT� �!�CX±Þ,�
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º ÞTÝrX ì �r�V��Ý º �T� Ô Xî�T�o� ��ÞrXy� Ô
� º Ü,�fë���Ý Ô 8 ºoÔ �oÜ º Þ,�CX±Þ,�T�l��Ý º �T� Ô Xî�T�oÜ ��ÞrXy��Þ

� Ôwº � í �r� Ô 8 ºoÔ � ºVì ÝTÜrX±Ý ºVì Ýr� º �T�TÜCX�ÞTÞT� �!�CX ÔTÔ
� Ôwº � í �r� Ô 8 ºoÔ � ºVì Þr�TX±Ý,�T�oÜr� º �T�TÜCX ì ÜT� ��ÝrX±Ü º
� Ôwº � í �r� Ô 8 ºoÔ � ºVìTì ÝrX±Ý,�VÜT� Ô º �T�TÜCX ì �oÝ ��ÝrX��C�
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�r� º X±Ýr�T� ì Ý º �T� Ô X��r� ì �!�CX ì �
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�r��ÞrX±ÝTÜ Ô,ºoÔ º �T� Ô X��TÜVÝ ��ÝrX±�TÜ
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÜ º X±Ý º �oÝT� º �T� Ô X��,� Ô ��ÝrX Ô �
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�,�VÜrX��T�VÜVÜTÞ º �T� Ô XY��Ü º ��ÝrX±�TÜ
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�,�T�CX�� º � º Ü º �T� Ô XY� Ô,º ��ÝrX±Ü ì
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÝT�rX�� Ô Ý º Ü º �T� Ô XY�!�l� ��ÝrX�� Ô
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÝTÜrX�� Ô Ü ì,º º �T� Ô XY�!� ì ��ÝrX±ÝT�
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÝTÝrX�� ÔTÔ �T� º �T� Ô XY��ÝT� ��ÝrX��VÜ
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÝ ì X�� ºoÔTì Þ º �T� Ô XY�!�V� ��ÝrX ì �
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�,� º X�� ºTº �r� º �T� Ô XY��ÞVÜ �!�CX±�,�
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�,�T�CX��VÜTÜ º Ý º �T� Ô XY� ìTº ��ÝrX ì Ý
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�,�VÞrX��V� ìoÔ Þ º �T� Ô X º �V� ��ÝrX ì �
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÞ º X�� º Ý º Þ º �T� Ô X º �V� �!�CX±�r�
� Ôwº � í �r� Ô 8 ºoÔ �oÜT�TÞ ì X Ô Þ,�oÝ,� º �T� Ô X º ÜV� �!�CX±�TÜ
� Ôwº � í �r� Ô 8 ºoÔ �oÜT� ì,º X Ô Þ,�V�T� º �T� Ô X º ÜVÞ �!�CX±� ì
� Ôwº � í �r� Ô 8 ºoÔ �oÜT� ì �CX Ô � ì ��Þ º �T� Ô X º � º �!�CX±�,�
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� Ôwº � í �r� Ô 8 ºoÔ �oÜr��� º X Ô �T�oÜ,� º �T� Ô X º ÝVÝ �!�CX±�,�
� Ôwº � í �r� Ô 8 ºoÔ �oÜr���,�CX Ô �V� ìVÔ º �T� Ô X º � Ô �!�CXy�T�
� Ôwº � í �r� Ô 8 ºoÔ �oÜr���TÞrX Ô �T� º � º �T� Ô X º Þ º �!�CXy��Ü
� Ôwº � í �r� Ô 8 ºoÔ �oÜr�T�T�TX Ô �V�VÝTÝ º �T� Ô X ºVì � �!�CXy��Þ
� Ôwº � í �r� Ô 8 ºoÔ �oÜ º �T�CX��VÝ ì � Ô º �T� Ô Xî� Ô � �!�CX±�r�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜT�r�TX�� º �oÝ,� º �T� Ô X�Þr�V� ��ÝrX��VÝ
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÜ Ô X±Ýr� ì ÞTÞ º �T� Ô X ì �C� �!�CX±�T�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÜ,�CX±Ý Ô �cÝT� º �T� Ô X ì � ì �!�CX±� ì
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ Ô �rX±Ý,� ºVº Þ º �T� Ô X ì �cÞ �!�CX±Ü,�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ ÔTÔ X��VÞTÜ Ô Þ º �T� Ô X ì,º Þ �!�CX º Ý
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ Ô,ì X±Ý,� Ô � ì º �T� Ô X ìVÔ,º �!�CX±Ü,�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ,� º X±ÝTÜ ìTº � º �T� Ô X ì �o� �!�CX±Ür�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ,�T�CX±ÝTÜ,�oÜ,� º �T� Ô X ì � ì �!�CX Ô �
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ,�VÞrX±Ýr� ì � ì º �T� Ô X ì ÝT� �!�CX Ô Þ
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÝr�TX±Ýr�T�cÞ Ô º �T� Ô X ì �V� �!�CX��C�
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÝTÝrX��VÝ ìTºoÔ º �T� Ô X ì Þ ì �!�CX�� Ô
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÝ ì X±ÝT�TÞC� Ô º �T� Ô X ìTì � �!�CX±ÝTÞ
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ,�VÜrX±Ýr�!� ì Ý º �T�,�lX��T�VÞ �!�CX±ÝTÝ
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜ,� ì X±Ýr���T� º º �T�,�lX�� º�Ô �!�CX±Ý º
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÞ º X��VÝ ÔTìVÔ º �T�,�lX��TÜ º �!�CX±ÜTÝ
� Ôwº � í �r� Ô 8 ºoÔ �oÜTÜTÞ,�CX±ÝT�TÞC�!� º �T�,�lX�� Ô � �!�CX Ô Þ

�TÞr�cÞ í � º Þ ¸ ºoÔ � ºVì ÝTÜrX��VÜr�cÞ,� º �T�TÜCX�ÞTÞVÝ �!�CX±Þ,�
�TÞr�cÞ í � º Þ ¸ ºoÔ � ºVìTì �rX��T�VÞT�T� º �T�TÜCX ì ÝV� �!�CX±ÞTÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�T� º X�� ì �V�TÞ º �T�TÜCX ìTì Ü �!�CX±ÝTÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�r� º X��T�T� ì � º �T� Ô X�� º � �!�CX�� ì
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�r��ÞrX�� Ô,ì ÝTÞ º �T� Ô X��TÜVÝ �!�CX±ÞT�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�TÜr�TX�� Ô ÝT� Ô º �T� Ô X��,� º �!�CX±ÝTÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�,�VÝrX�� ºVì ��Ü º �T� Ô XY� Ô � �!�CX±ÞTÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�,� ì X±Ý ºVì �TÝ º �T� Ô XY� Ô Þ �!�CX ì Þ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�TÝ º X±ÝTÞ Ô,ºoÔ º �T� Ô XY�!�V� ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�TÝTÞrX�� ìVÔ �TÝ º �T� Ô XY�!�oÜ ��ÞrX±� º
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�,�C�TX±ÝTÜ,�l��� º �T� Ô XY��ÞC� ��ÞrX±�T�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�,� Ô X±ÝTÜTÝVÝ Ô º �T� Ô XY��Þ ì �!�CX ì �
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�,�T�CX��T�T� ìVÔ º �T� Ô XY� ì � �!�CX ì Þ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�TÞr�TX±Ý ì �cÜ ì º �T� Ô X º � ì �!�CX ìTì
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT�TÞTÞrX�� º � ì � º �T� Ô X ºTº � ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT� ì �TX�� Ô � ìVÔ º �T� Ô X º ÜVÝ ��ÞrX±�TÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT� ì ÝrX��VÝ ì �T� º �T� Ô X ºoÔTì ��ÞrX±�TÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜT� ìTì X�� ºoÔ Þr� º �T� Ô X º �V� ��ÞrXy��Ü
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr���TÜrX±Ý,�VÝ º Ý º �T� Ô X º Ý ì ��ÞrX±�,�
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�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr���TÝrX��VÜTÜVÝ ì º �T� Ô X º �V� ��ÞrX±�TÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��� ì X��T� ºVº � º �T� Ô X º ÞT� ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�T��ÜrX�� Ô �V��Ý º �T� Ô X ºVì Ý ��ÞrX±� ì
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�T��ÝrX��VÜr��� Ô º �T� Ô X�ÜT� Ô ��ÞrX±�TÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr� º ÜrX Ô Þ Ô � Ô º �T� Ô X�Ü º Ü ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr� º ÝrX Ô Ý º � ì º �T� Ô X�ÜTÜC� ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��Ü º X��C�!�oÝTÞ º �T� Ô X�Ü Ô Þ ��ÞrX±�,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��Ü,�CX Ô ÝTÝC��Þ º �T� Ô X�Ü,�oÝ �!�CX ìTì
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��ÜTÞrX Ô � ì � ì º �T� Ô X�ÜTÝ Ô ��ÞrX±�TÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr� Ô �TX��V� º�Ô,ì º �T� Ô X�Ü,� º �!�CX�� ì
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr� Ô �CX Ô �T�o� ì º �T� Ô X�ÜTÞVÜ �!�CX ì �
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�!�C�TX��C��Ý º Ý º �T� Ô X Ô �V� �!�CX±ÞTÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�!� Ô X Ô,ì ÜVÜr� º �T� Ô X Ô �VÞ �!�CX ì �
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�!�VÝrX Ô Ý º Ý,� º �T� Ô X Ô �cÜ �!�CX±ÞTÝ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��ÝT�rX ÔTÔ �o�T� º �T� Ô X Ôwº�Ô �!�CX±Þ,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��ÝTÜrX Ô � ì Þ,� º �T� Ô X Ô Ü º �!�CX ì,º
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��Ý,�CX Ô � ÔVÔ Ü º �T� Ô X ÔTÔ Ü �!�CX±Þ,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�!� º X Ô Ý ºVº � º �T� Ô X Ô �V� �!�CX±Þ,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr�!�VÝrX ÔTÔTÔTì Ü º �T� Ô X Ô ÝVÞ �!�CX��VÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��ÞT�rX ÔTÔ �V�!� º �T� Ô X Ô � ì �!�CX±ÞTÞ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��ÞTÜrX Ô �C�c�T� º �T� Ô X Ô ÞT� �!�CX±Þ,�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜr��Þ,�CX Ô � Ô ��Ü º �T� Ô X Ô,ì Þ �!�CX±ÞTÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜ º Þr�TX±ÞTÜTÜVÜ,� º �T� Ô Xî�T�V� �!�CX±ÞTÝ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÜ ì X�� º ÜVÞT� º �T� Ô X ì ��� �!�CX ì Þ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ Ôwº X��VÜr� ºTº º �T� Ô X ì,º Ü �!�CX ì Þ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,�C�TX�� Ô � Ô � º �T� Ô X ìVÔ Þ ��ÞrX±� Ô
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,� Ô X�� Ô �o�TÞ º �T� Ô X ì �oÝ ��ÞrXy�T�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,�T�CX±Ý,� ìoÔ,ì º �T� Ô X ì Ý Ô ��ÞrXy� º
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÝT�rX�� Ô ÝT� º º �T� Ô X ì �oÜ ��ÞrX ºoÔ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÝTÜrX�� ºVìoÔ � º �T� Ô X ì ÞC� ��ÞrX º Þ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,�C�TX±Ý º ÜVÜTÜ º �T�,�lX��T� º ��ÞrX º �
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,� Ô X±ÝTÝT�T� º º �T�,�lX��r�V� ��ÞrX º Ý
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜ,�T�CX��C� Ô � ì º �T�,�lX��r� ì ��ÞrX º Ý
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÞT�rX±ÝTÞ ì ÜTÝ º �T�,�lX�� º � ��ÞrX±ÜT�
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÞTÜrX±Ý,�VÝT�T� º �T�,�lX��TÜT� ��ÞrX±ÜTÜ
�TÞr�cÞ í � º Þ ¸ ºoÔ �oÜTÜTÞTÝrX±ÝTÞ,� Ô � º �T�,�lX�� ÔVÔ ��ÞrX±Ür�

�T�!�VÝ9ë ºVì � 8 ºoÔTÔ ÞTÝ Ô ÞrX±Þ Ô �oÞ,� � ìTì,º X��,� º ��ÝrX ì Þ
�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,�C�TX ìVÔwº �T� � ìTìVÔ X��,� º ��ÜrX±Þ º
�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,� º X ì �T�oÝTÜ � ìTìVÔ X��,�V� ��ÜrX±Þr�
�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,�VÜrX ìVÔ � Ô � � ìTìVÔ X��,�V� ��ÜrX��VÝ
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�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,� Ô X ì �!�l� ì � ìTìVÔ X��TÝV� � Ô X º �
�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,�T�CX ì Ü ì �VÜ � ìTìVÔ X��TÝVÜ � Ô Xy�!�
�T�!�VÝ9ë ºVì � 8 ºoÔTÔTì Ü,�VÝrX±ÞTÞTÜC�!� � ìTìVÔ X��TÝT� � Ô X Ô �
�T�!�VÝ9ë ºVì � 8 ºoÔ �o� ì �V�rX��C� Ô � Ô � ìTì ÞCX�Ü,� Ô �!�CXy��Þ
�T�!�VÝ9ë ºVì � 8 ºoÔ � º �r��ÝrX±ÞTÜr�cÞ,� º �T�r�VX ºVì Ü �!�CX�� ì
�T�!�VÝ9ë ºVì � 8 ºoÔ �oÜr� Ô �CX��VÜTÜV�TÞ º �T� Ô X�ÜTÞ ì ��ÞrXy���

� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜT�TÝT�rX��VÜ Ô,ºoÔ º �T� Ô XY�!�l� � º X Ô,ì
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜT�TÝTÜrX�� º �cÞTÝ º �T� Ô XY�!� ì � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜT�,�C�TX±ÝTÞTÝC��Ü º �T� Ô XY��ÞC� � º X��C�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜT�,�T�CX±ÝT�r�V��� º �T� Ô XY� ì � � º X�� º
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜT� ì,º X±Ý º ÝV� º º �T� Ô X º Ü ì � º X��VÜ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr���r�TX±ÝTÝ ìVì � º �T� Ô X º ÝVÜ � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��� Ô X�� ì �o�TÜ º �T� Ô X º �l� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr���,�CX±Ý ÔwºVºVì º �T� Ô X º ÞV� � º X�� Ô
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr�T�T�TX±ÝTÞTÜVÞT� º �T� Ô X ºVì � � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr�T� Ô X±ÝTÜr�V�T� º �T� Ô X ºVìVì � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� º �TX±Ý º � Ôwº º �T� Ô X�Ür�cÞ � º X��VÝ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� ºoÔ X��VÞTÞC�T� º �T� Ô X�Ü º Ý � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÜT�rX�� ì � º � º �T� Ô X�Ü Ô,º � º X��VÝ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÜTÜrX��V�T�VÞTÝ º �T� Ô X�Ü,�o� � º X±ÝT�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��Ü ì X�� Ô,ìVì � º �T� Ô X�ÜTÝT� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� Ôwº X Ô ÞTÜT�VÞ º �T� Ô X�Ü,�V� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� Ô ÝrX±ÝT� ì � º º �T� Ô X�ÜTÞVÝ � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr�!� º X�� º � º � º �T� Ô X Ô �VÜ � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr�!�VÝrX��C��� º � º �T� Ô X Ô �cÜ � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÝT�rX Ô �VÞT�T� º �T� Ô X Ôwº�Ô � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÝTÜrX��C��ÞT�VÞ º �T� Ô X Ô ÜVÜ � º X�� Ô
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��Ý,�CX��C� Ô,º � º �T� Ô X ÔTÔVÔ � º X��VÝ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr�!� º X��VÜT�VÝ ì º �T� Ô X Ô �V� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÞT�rX��C�!�l� Ô º �T� Ô X Ô � ì � º X±Ýr�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��Þ Ô X��C� ÔVÔTÔ º �T� Ô X Ô,ì � � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr��ÞTÞrX�� º � Ô Ý º �T� Ô Xî�V�C� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� ì �TX Ô � ì Ü Ô º �T� Ô Xî�V� ì � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� ìVÔ X Ô ÞTÝ Ô Þ º �T� Ô Xî�C��� � º X��T�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜr� ì �CX��T� º �T� º �T� Ô Xî� º Ý � º X��VÝ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ º � º X Ô Ý ì �V� º �T� Ô Xî�VÜ ì � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ º �TÝrX Ô,ì �oÜTÝ º �T� Ô Xî�T�o� � º X��VÞ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ º �T�TX Ô ÞT�C�!� º �T� Ô Xî�VÝ Ô � º X��V�
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ º ��ÞrX��C���VÞTÞ º �T� Ô Xî�VÞVÜ � º X��VÜ
� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ ºTºoÔ X Ô Ý,� º Ü º �T� Ô Xî� ìVì � º X��T�
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� ºTº Ý9ë$� º Ü 8 ºoÔ �oÜ ºTºVì X Ô �V� º � º �T� Ô X�Ýr�cÜ � º X�� Ô

� º �oÜ í �,�T� 8 ºoÔ �oÜT�TÝT�rX�� Ô ÜVÝTÝ º �T� Ô XY�!�l� �!�CX±�TÝ
� º �oÜ í �,�T� 8 ºoÔ �oÜT�TÝTÜrX��VÜT�VÞT� º �T� Ô XY�!� ì �!�CX±� º
� º �oÜ í �,�T� 8 ºoÔ �oÜT�,�C�TX��V�TÞT� º º �T� Ô XY��ÞC� �!�CX º �
� º �oÜ í �,�T� 8 ºoÔ �oÜT�,�VÞrX±Ý,�VÞ Ô Ý º �T� Ô X º �V� �!�CX ºTº
� º �oÜ í �,�T� 8 ºoÔ �oÜT� ì �CX±ÝT�TÞ º Ý º �T� Ô X º � º �!�CX±ÝT�
� º �oÜ í �,�T� 8 ºoÔ �oÜr��� º X±ÝTÝ,�l��� º �T� Ô X º ÝVÝ �!�CX±Ý ì
� º �oÜ í �,�T� 8 ºoÔ �oÜr���,�CX±ÝT� º �,� º �T� Ô X º � Ô �!�CX��VÞ
� º �oÜ í �,�T� 8 ºoÔ �oÜr���TÞrX±Ýr�!�V� º º �T� Ô X º Þ º �!�CX��VÜ
� º �oÜ í �,�T� 8 ºoÔ �oÜr�T� º X��VÞr� º � º �T� Ô X ºVì Ü �!�CX�� ì
� º �oÜ í �,�T� 8 ºoÔ �oÜr�T�!�CX±Ý Ô �oÜ,� º �T� Ô X�ÜT� º �!�CX��VÝ
� º �oÜ í �,�T� 8 ºoÔ �oÜr� ºTº X±ÝT�,� Ô � º �T� Ô X�Ü º � �!�CX��T�
� º �oÜ í �,�T� 8 ºoÔ �oÜr� º �CX��VÞTÝT� ì º �T� Ô X�Ü ºoì �!�CX±ÞTÜ
� º �oÜ í �,�T� 8 ºoÔ �oÜr��ÜT�rX±Ýr��ÞVÜTÝ º �T� Ô X�Ü Ô Ü �!�CX��V�
� º �oÜ í �,�T� 8 ºoÔ �oÜr��Ü Ô X��C� ÔVÔ Ý º �T� Ô X�Ü,�oÜ �!�CX��T�
� º �oÜ í �,�T� 8 ºoÔ �oÜr��Ü,�CX��VÞ Ô �V� º �T� Ô X�ÜTÝ º �!�CX±ÝTÝ
� º �oÜ í �,�T� 8 ºoÔ �oÜr� Ô �rX±ÝT�TÜVÝ,� º �T� Ô X�Ü,�o� �!�CX º Ý
� º �oÜ í �,�T� 8 ºoÔ �oÜr� ÔTÔ X��VÞ,� ì Ý º �T� Ô X�ÜTÞC� �!�CX±Ü º
� º �oÜ í �,�T� 8 ºoÔ �oÜr�!�V�rX��VÜTÞVÝT� º �T� Ô X�Ü ì � � Ô X ìTì
� º �oÜ í �,�T� 8 ºoÔ �oÜr�!�VÜrX��VÜTÜ ì � º �T� Ô X Ô �T� � Ô X ì Ü
� º �oÜ í �,�T� 8 ºoÔ �oÜr�!�VÞrX�� Ô ÝV�,� º �T� Ô X Ô � ì �!�CXy��Ý
� º �oÜ í �,�T� 8 ºoÔ �oÜr��Ýr�TX��T�VÜ Ô Ý º �T� Ô X Ôwº � �!�CXy���
� º �oÜ í �,�T� 8 ºoÔ �oÜr��Ý Ô X Ô,ì,º �T� º �T� Ô X Ô ÜT� �!�CXy�T�
� º �oÜ í �,�T� 8 ºoÔ �oÜr��ÝTÞrX�� ìVÔ ÝTÜ º �T� Ô X ÔTÔ � � Ô X ì Þ
� º �oÜ í �,�T� 8 ºoÔ �oÜr�!� Ô X��C� ºoì,º º �T� Ô X Ô ÝVÜ � Ô X�� ì
� º �oÜ í �,�T� 8 ºoÔ �oÜr�!�T�CX��C�T���T� º �T� Ô X Ô �l� � Ô X��C�
� º �oÜ í �,�T� 8 ºoÔ �oÜr��Þ Ô X��VÝ ºoì Ý º �T� Ô X Ô,ì � � Ô X Ô �
� º �oÜ í �,�T� 8 ºoÔ �oÜr��ÞTÞrX�� º Þ Ô Ý º �T� Ô Xî�V�C� � Ô X±�r�
� º �oÜ í �,�T� 8 ºoÔ �oÜr� ì �TX Ô Ý,� º � º �T� Ô Xî�V� ì � Ô X ºVì
� º �oÜ í �,�T� 8 ºoÔ �oÜr� ìVÔ X��V�,�oÜr� º �T� Ô Xî�C��� � Ô X Ô �
� º �oÜ í �,�T� 8 ºoÔ �oÜr� ì �CX��VÝTÞV�,� º �T� Ô Xî� º Ý � Ô X�� Ô
� º �oÜ í �,�T� 8 ºoÔ �oÜ º � º X Ô Þ º � ì º �T� Ô Xî�VÜ ì � Ô X ì �
� º �oÜ í �,�T� 8 ºoÔ �oÜ º �TÝrX��VÜT�VÝ,� º �T� Ô Xî�T�o� �!�CX º �
� º �oÜ í �,�T� 8 ºoÔ �oÜ º � º X Ô ÝTÞV� º º �T� Ô Xî�VÝT� �!�CX±Ýr�
� º �oÜ í �,�T� 8 ºoÔ �oÜ ºTº ÜrX��C�!� Ô,ì º �T� Ô Xî� ì � �!�CX Ô Ý
� º �oÜ í �,�T� 8 ºoÔ �oÜ ºTº �CX Ô ÝTÝVÝTÝ º �T� Ô X�ÝT� º �!�CX Ô �
� º �oÜ í �,�T� 8 ºoÔ �oÜ º ÜT�rX Ô ÞTÜ º Ý º �T� Ô X�Ýr�cÝ �!�CX��T�
� º �oÜ í �,�T� 8 ºoÔ �oÜ ºoÔ ÜrX Ô ÝTÞV�TÞ º �T� Ô X�Ý,� º �!�CX��VÞ
� º �oÜ í �,�T� 8 ºoÔ �oÜTÜ,�T�CX�� ì Ý ì � º �T�,�lX��r� ì �!�CX±� Ô
� º �oÜ í �,�T� 8 ºoÔ �oÜTÜTÞT�rX��VÞ,� Ô � º �T�,�lX�� º � �!�CX±ÝTÜ
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� º �oÜ í �,�T� 8 ºoÔ �oÜTÜTÞTÜrX�� ì Ý Ô � º �T�,�lX��TÜVÝ �!�CX��T�

�!�C�c� í �TÞ ì 8 ºoÔ � º Ý,�T�CX±Þ,�VÞVÜr� º �T�TÜCX�� ì � ��ÝrX�� ì
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý,�VÝrX±ÞTÞ ì Þ,� º �T�TÜCXY���V� ��ÝrX�� ì
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý,�T�CX±ÞTÜT�VÝT� º �T�TÜCXY���VÜ ��ÝrX�� ì
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý,�VÞrX±ÞT� º ÞTÝ º �T�TÜCXY���VÝ ��ÝrX��VÝ
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý,� ì X±ÞTÜ Ô,º � º �T�TÜCXY���VÞ ��ÝrX±ÞTÝ
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞT�rX±Þ ÔwºoìTì º �T�TÜCXY�T�V� ��ÝrX±Þr�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞr�TX±Þ Ô �VÜ ì º �T�TÜCXY�T� Ô ��ÝrX±ÞTÜ
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞ º X±Þ ºVì � ì º �T�TÜCXY�T��� ��ÝrX±ÞTÜ
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞTÜrX±ÞT� º �T� º �T�TÜCXY�T� ì ��ÝrX±ÞT�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞ Ô X±Þ ºTº � Ô º �T�TÜCXY� ºVº ��ÝrX±Þ,�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÝTÞ,�CX��T� ì �T� º �T�TÜCXY��ÜV� ��ÝrX±ÞT�
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý ì �rX��VÞ,�oÜ,� º �T�TÜCXY��ÜVÞ ��ÝrX��V�
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý ìVÔ X±Þr� ì ÝTÜ º �T�TÜCXY� ÔTì ��ÝrX��VÝ
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý ì ÝrX±Þ ºoÔ �T� º �T�TÜCXY�!�V� ��ÝrX��VÝ
�!�C�c� í �TÞ ì 8 ºoÔ � º Ý ìTì X±ÞTÜ,� Ô Ü º �T�TÜCXY��ÝVÜ ��ÝrX±Þ Ô
�!�C�c� í �TÞ ì 8 ºoÔ � º �V� º X±Þ ºVìVì � º �T�TÜCXY�!�l� ��ÝrX±Þ,�
�!�C�c� í �TÞ ì 8 ºoÔ � º �V�,�CX±ÞT� ìoÔwº º �T�TÜCXY�!� ì ��ÝrX±Þr�
�!�C�c� í �TÞ ì 8 ºoÔ � º �V�TÞrX��T�V�C��� º �T�TÜCXY��ÞVÞ ��ÝrX±Þ,�
�!�C�c� í �TÞ ì 8 ºoÔ � º �C�T�TX��T� º Þ º º �T�TÜCXY� ì Ý ��ÝrX±Þ ì
�!�C�c� í �TÞ ì 8 ºoÔ � º �C� Ô X±Þ Ô �V� º º �T�TÜCX º � Ô ��ÝrX ì �
�!�C�c� í �TÞ ì 8 ºoÔ � º �C�!�CX±Þ ÔTÔ,º � º �T�TÜCX º � º ��ÝrX ì �
�!�C�c� í �TÞ ì 8 ºoÔ � º � º ÜrX��VÞT�VÜ,� º �T�TÜCX ºTºoì ��ÝrX ì �
�!�C�c� í �TÞ ì 8 ºoÔ � º � ºVì X�� Ô ÝVÞ ì º �T�TÜCX ºoÔ � ��ÝrX ì Ü
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÜ º X�� º ÞVÞr� º �T�TÜCX º �oÜ ��ÝrX±Þ,�
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÜ,�CX��VÜ ìoÔ � º �T�TÜCX º ÝC� ��ÝrX ì,º
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÜTÞrX��VÜ º �VÝ º �T�TÜCX º �o� ��ÝrX±Þ ì
�!�C�c� í �TÞ ì 8 ºoÔ � º � Ô �TX��V�r� ì Ü º �T�TÜCX º �oÞ ��ÝrX ìVÔ
�!�C�c� í �TÞ ì 8 ºoÔ � º � ÔTÔ X��V�TÞ ìVÔ º �T�TÜCX º ÞVÝ ��ÝrX±Þ ì
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�V�rX��T�T�l� Ô º �T�TÜCX�ÜT�VÜ ��ÝrX±Þ ì
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�VÜrX±Þ º ÝV�TÞ º �T�TÜCX�Ür�V� ��ÝrX ìVÔ
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�VÝrX��T�V�VÜ,� º �T�TÜCX�Ür� ì ��ÝrX ì Ü
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�VÞrX��C� º �VÞ º �T�TÜCX�Ü º�Ô ��ÝrX±Þ ì
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÝr�TX±ÝTÞ,�oÝTÞ º �T�TÜCX�ÜTÜ º ��ÝrX ì �
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÝ Ô X��VÞ ìTº � º �T�TÜCX�Ü Ô � ��ÝrX±ÞTÞ
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÝTÝrX��VÞ ìoÔ Þ º �T�TÜCX�Ü Ô Ý ��ÝrX±ÞTÜ
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�V�rX�� ÔTÔVÔ,ì º �T�TÜCX�Ü,�V� ��ÝrX ì,º
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�VÜrX�� ì ÝVÝr� º �T�TÜCX�ÜTÝT� ��ÝrX ì �
�!�C�c� í �TÞ ì 8 ºoÔ � º �T�VÝrX��VÞ ìTº � º �T�TÜCX�Ü,�oÜ ��ÝrX±Þ,�
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÞ º X��T�VÞVÞ,� º �T�TÜCX�Ü ì � ��ÝrX±ÞTÜ
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�!�C�c� í �TÞ ì 8 ºoÔ � º �VÞ,�CX��VÝr�cÝTÜ º �T�TÜCX�Ü ì Þ ��ÝrX��C�
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÞTÞrX�� Ô ÞV�r� º �T�TÜCX Ô �VÝ ��ÝrX±ÞT�
�!�C�c� í �TÞ ì 8 ºoÔ � º �VÞ ì X�� º ÞT�C� º �T�TÜCX Ô � ì ��ÝrX±Þr�
�!�C�c� í �TÞ ì 8 ºoÔ � º � ì,º X��T�T� º Ü º �T�TÜCX Ô ��� ��ÝrX ìVÔ
�!�C�c� í �TÞ ì 8 ºoÔ � º � ì �CX±Ý,�VÞ ºTº º �T�TÜCX Ô ÜC� ��ÝrX±Þ º
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞT� Ô X±Ý ì �C��Ü º �T�TÜCX Ô �o� �!�CX±ÝTÜ
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞT� ì X±Ýr�T��� ì º �T�TÜCX Ô Ý Ô ��ÝrX±Þ º
�!�C�c� í �TÞ ì 8 ºoÔ � º Þr� º X Ô �VÞVÞTÞ º �T�TÜCX Ô � º ��ÝrX±ÞTÜ
�!�C�c� í �TÞ ì 8 ºoÔ � º Þr�!�CX Ô � º � Ô º �T�TÜCX Ô ÞV� ��ÝrX�� ì
�!�C�c� í �TÞ ì 8 ºoÔ � º Þr��ÞrX Ô Þ ÔVÔ � º �T�TÜCX Ô ÞVÞ ��ÝrX�� º
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ º �TX��C��ÞVÝr� º �T�TÜCX Ô,ì Ý ��ÝrX�� Ô
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÜr�TX Ô � º �VÜ º �T�TÜCXî� º�Ô ��ÝrX±ÝT�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÜTÜrX��C� ì Ü Ô º �T�TÜCXî� ºoì ��ÝrX±Þ º
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÜTÝrX Ô,ì Þ ÔTÔ º �T�TÜCXî�VÜT� ��ÝrX±Ýr�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÜ ì X�� ì �oÜ,� º �T�TÜCXî� Ô Ý ��ÝrX±Ý Ô
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ Ôwº X��VÜ º ÜTÜ º �T�TÜCXî�T� Ô ��ÝrX±ÝT�
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ Ô �CX��C��Ü ìTì º �T�TÜCXî�VÝ º ��ÝrX��V�
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ Ô �CX��VÞTÜV� ì º �T�TÜCXî�VÝVÞ ��ÝrX��C�
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,� º X��T�V�VÝ ì º �T�TÜCXî�VÞC� ��ÝrX±Ý ì
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,� Ô X��T�C� Ô � º �T�TÜCXî�VÞT� ��ÝrX±Ý º
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÝT�rX��VÝ ìTºTº º �T�TÜCX�ÝT�VÜ ��ÝrX��T�
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÝ Ô X�� º ÝT� º º �T�TÜCX�Ýr� Ô ��ÝrX±Ý ì
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÝ,�CX�� º � ÔTÔ º �T�TÜCX�Ý ºVº ��ÝrX±Ý,�
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,�V�rX Ô,ìVÔ ÝTÝ º �T�TÜCX�ÝTÜV� ��ÝrX±ÝTÝ
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,�VÜrX��C� º �C� º �T�TÜCX�ÝTÜ ì ��ÝrX��V�
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,�VÝrX��VÜ,�V� Ô º �T�TÜCX�Ý Ô � ��ÝrX±ÝTÞ
�!�C�c� í �TÞ ì 8 ºoÔ � º Þ,� ì X Ô,ì ÜVÞ,� º �T�TÜCX�Ý,�V� ��ÝrX�� º
�!�C�c� í �TÞ ì 8 ºoÔ � º ÞTÞTÜrX��VÜT�VÜr� º �T�TÜCX�ÝTÝVÝ ��ÝrX��C�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� º �TX±ÝTÞTÝT�C� º �T� Ô X�Ür�cÞ ��ÝrX��VÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� ºoÔ X±Ý º Ý Ô � º �T� Ô X�Ü º Ý ��ÝrX��T�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� º �CX±ÝT�TÞC�!� º �T� Ô X�ÜTÜ Ô ��ÝrX��VÝ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ür�TX±Ý,�T� Ô � º �T� Ô X�Ü Ô � ��ÝrX±Þ º
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ü Ô X��VÝ Ô �T� º �T� Ô X�Ü,�oÜ ��ÝrX�� º
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ü,�CX±ÝT� Ô Þ,� º �T� Ô X�ÜTÝ º ��ÝrX�� Ô
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� Ô �rX±Ýr� º �VÜ º �T� Ô X�Ü,�o� ��ÝrX�� º
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� ÔTÔ X��T� Ô �!� º �T� Ô X�ÜTÞC� ��ÝrX��VÜ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� Ô,ì X±Ý ì �cÝTÞ º �T� Ô X�Ü ì � ��ÝrX��VÝ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr�!�VÜrX±ÝT�TÞV� º º �T� Ô X Ô �T� ��ÝrX��C�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr�!�T�CX�� º �oÜTÞ º �T� Ô X Ô �V� ��ÝrX±Ý ì
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr�!� ì X±Ý º ÝT�VÝ º �T� Ô X ÔwºVº ��ÝrX±ÝTÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ý º X��T�V� Ô,ì º �T� Ô X Ô ÜV� ��ÝrX�� º
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�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ý,�CX�� ìVÔVÔ � º �T� Ô X Ô ÜVÞ ��ÝrX��C�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Ý ì X±Ý,�VÝVÜTÜ º �T� Ô X ÔTÔTì ��ÝrX±ÝTÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr�!�T�CX��T� ì Ür� º �T� Ô X Ô ÝVÝ ��ÝrX��VÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr�!�VÞrX±ÝT�TÜV�T� º �T� Ô X Ô � Ô ��ÝrX��T�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Þ º X±Ý ºTºVº � º �T� Ô X Ô ÞT� ��ÝrX��V�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��ÞTÝrX±Ý ÔTÔVÔ � º �T� Ô X Ô,ì Ý ��ÝrX��VÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr��Þ ì X�� Ô ÝVÞr� º �T� Ô Xî�V� Ô ��ÝrX�� Ô
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� ì �CX��T�VÞT� Ô º �T� Ô Xî� º � ��ÝrX±ÜTÞ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜr� ìTì X±Ý º �oÜ,� º �T� Ô Xî�VÜC� ��ÝrX Ô Þ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º �TÜrX��V�TÜ ì � º �T� Ô Xî� Ô,º ��ÝrX Ô Ý
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º �,�CX�� ºoÔ �TÝ º �T� Ô Xî�T�oÜ ��ÝrX º �
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º �!�CX��VÜ Ô ÜTÝ º �T� Ô Xî�VÞC� �!�CX��T�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ ºTºoÔ X��T�T�V�C� º �T� Ô X�ÝT�V� �!�CX��V�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ ºTºVì X��T�VÜVÜTÜ º �T� Ô X�Ýr�cÜ ��ÝrXy��Þ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ ºoÔwº X��VÞTÞT�VÞ º �T� Ô X�Ý ÔTì ��ÝrX Ô �
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ ºoÔ �CX�� º Þ ºVì º �T� Ô X�ÝTÝVÜ ��ÝrX ÔTÔ
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º � Ô X��V� º ÜT� º �T� Ô X�ÝTÞ º ��ÝrX Ô �
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º Ý Ô X Ô Þ Ô ÜTÝ º �T� Ô Xî�V� ì ��ÝrX±ÝT�
�!�C�c� í �TÞ ì 8 ºoÔ �oÜ º ÝTÞrX Ô ÞTÝT�VÝ º �T� Ô Xî� º � ��ÝrX±Ý º

�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý,�T�CX±ÞTÝ Ô,º Þ º �T�TÜCX�� ì Þ � Ô X±Ý,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý,�T�CX±ÞTÜ,� Ô � º �T�TÜCXY���VÜ � Ô X±Ý,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý,�VÞrX±ÞT�,�oÞr� º �T�TÜCXY���VÝ � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý,� ì X±ÞTÜTÞ ì,º º �T�TÜCXY���VÞ � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞT�rX±Þ Ô �V�VÞ º �T�TÜCXY�T�V� � Ô X±Ý Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞr�TX±Þ Ô �o� ì º �T�TÜCXY�T� Ô � Ô X±Ý º
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞ º X±ÞTÜ ÔTìTì º �T�TÜCXY�T��� � Ô X�� ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞTÜrX±ÞT�,�V�VÜ º �T�TÜCXY�T� ì � Ô X±Ý º
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞ Ô X±Þ º Þ ìVÔ º �T�TÜCXY� ºVº � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÝTÞ,�CX�� ì �T� º º �T�TÜCXY��ÜV� � Ô X�� ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý ì �rX�� ì �l� ì º �T�TÜCXY��ÜVÞ � Ô X��VÝ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý ìVÔ X±ÞTÜ Ô,º � º �T�TÜCXY� ÔTì � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý ì ÝrX±ÞTÜTÜV�,� º �T�TÜCXY�!�V� � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Ý ìTì X±Þ Ô ÝT�T� º �T�TÜCXY��ÝVÜ � Ô X±Ý Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �V� º X±ÞTÜTÞT� ì º �T�TÜCXY�!�l� � Ô X±Ý º
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �V�,�CX±Þr�!�V�V� º �T�TÜCXY��ÞV� � Ô X��VÝ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �V�TÞrX��T�VÞ Ô Ü º �T�TÜCXY��ÞVÞ � Ô X��VÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �C�T�TX��VÝr�c�TÞ º �T�TÜCXY� ì Ý � Ô X±Ý Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �C� Ô X±Þ,�VÝC� Ô º �T�TÜCX º � Ô � Ô X�� Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �C�!�CX±Þ,�VÜ º Þ º �T�TÜCX º � º � Ô X�� Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � º ÜrX��VÞTÞVÝ Ô º �T�TÜCX ºTºoì � Ô X��V�
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�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � ºVì X��T�VÝC� ì º �T�TÜCX ºoÔ � � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÜ º X��VÜ,�oÝ,� º �T�TÜCX º �oÜ � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÜ,�CX�� Ô �oÞTÞ º �T�TÜCX º ÝC� � Ô X Ôwº
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÜTÞrX�� Ô �cÜ,� º �T�TÜCX º �o� � Ô X Ô Þ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � Ô �TX��C���T�T� º �T�TÜCX º �oÞ � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � ÔTÔ X��C� ì �VÞ º �T�TÜCX º ÞVÝ � Ô X ÔTÔ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�V�rX��VÝ,� ì � º �T�TÜCX�ÜT�VÜ � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�VÜrX±ÞTÜ Ô Ü º º �T�TÜCX�Ür�V� � Ô X��C�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�VÝrX��T� ì �,� º �T�TÜCX�Ür� ì � Ô X��C�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�VÞrX�� ºTº ��Þ º �T�TÜCX�Ü º�Ô � Ô X��V�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÝr�TX±Ý ìVÔVÔTÔ º �T�TÜCX�ÜTÜ º � Ô X�� Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÝ Ô X±ÝT�T�VÜ,� º �T�TÜCX�Ü Ô � � Ô X±Ý,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÝTÝrX�� ì ÞV�TÝ º �T�TÜCX�Ü Ô Ý � Ô X�� º
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�V�rX��T� º ÝTÝ º �T�TÜCX�Ü,�V� � Ô X±Ý ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�VÜrX±ÝT�,�o� º º �T�TÜCX�ÜTÝT� � Ô X�� º
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �T�VÝrX�� ì �V�VÞ º �T�TÜCX�Ü,�oÜ � Ô X±Ý,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÞ º X��VÞ,�V� Ô º �T�TÜCX�Ü ì � � Ô X±ÝTÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÞ,�CX��VÝ ìVì � º �T�TÜCX�Ü ì Þ � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÞTÞrX��T�T�V�T� º �T�TÜCX Ô �VÝ � Ô X��VÝ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º �VÞ ì X��VÜ,�l��� º �T�TÜCX Ô � ì � Ô X��VÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � ì,º X��VÞTÜT�T� º �T�TÜCX Ô ��� � Ô X��VÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º � ì �CX±ÝTÝ,�o� º º �T�TÜCX Ô ÜC� � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞT� Ô X±ÝTÞT�T�T� º �T�TÜCX Ô �o� � Ô X±ÞT�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞT� ì X±Ý º �VÜ Ô º �T�TÜCX Ô Ý Ô � Ô X±Ý ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þr� º X Ô �V� Ô � º �T�TÜCX Ô � º � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þr�!�CX Ô ÞT�VÝ,� º �T�TÜCX Ô ÞV� � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þr��ÞrX Ô �VÝV�TÞ º �T�TÜCX Ô ÞVÞ � Ô X��V�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ º �TX��V� ì � Ô º �T�TÜCX Ô,ì Ý � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÜr�TX Ô � ì � ì º �T�TÜCXî� º�Ô � Ô X±Ý Ô
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÜTÜrX��V� ÔTì Þ º �T�TÜCXî� ºoì � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÜTÝrX��V�,� Ô � º �T�TÜCXî�VÜT� � Ô X��VÝ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÜ ì X��VÞTÝ ì Ý º �T�TÜCXî� Ô Ý � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ Ôwº X�� Ô � ì Ü º �T�TÜCXî�T� Ô � Ô X±Ýr�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ Ô �CX�� ºTº ÜTÞ º �T�TÜCXî�VÝ º � Ô X��VÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ Ô �CX�� ì ���VÞ º �T�TÜCXî�VÝVÞ � Ô X±ÝTÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,� º X��T� ìoÔ � º �T�TÜCXî�VÞC� � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,� Ô X��T� ì Ý ì º �T�TÜCXî�VÞT� � Ô X��T�
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÝT�rX��T�T�V� ì º �T�TÜCX�ÝT�VÜ � Ô X Ô Ü
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÝ Ô X�� Ô � ì � º �T�TÜCX�Ýr� Ô � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÝ,�CX��VÜ,�V�T� º �T�TÜCX�Ý ºVº � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,�V�rX��V�TÜ ºoÔ º �T�TÜCX�ÝTÜV� � Ô X Ô Þ
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�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,�VÜrX�� º � Ô Ý º �T�TÜCX�ÝTÜ ì � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,�VÝrX�� ÔTÔ � º º �T�TÜCX�Ý Ô � � Ô X��VÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º Þ,� ì X�� Ô � ºVì º �T�TÜCX�Ý,�V� � Ô X��VÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ � º ÞTÞTÜrX��VÜ ì �T� º �T�TÜCX�ÝTÝVÝ � Ô X±ÜTÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� ºTº X±Ý º �o�,� º �T� Ô X�Ü º � � Ô X±ÜTÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� º �CX±ÝT�TÞVÞ,� º �T� Ô X�Ü ºoì � Ô X Ô Ý
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� º �CX��VÞ ìoÔ Ü º �T� Ô X�ÜTÜ Ô � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��ÜTÜrX�� Ô �oÝ,� º �T� Ô X�Ü,�l� � Ô X Ôwº
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��ÜTÝrX��VÞ º Þ ì º �T� Ô X�Ü,� ì � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��Ü ì X±Ýr� ìVì,º º �T� Ô X�ÜTÝT� � Ô X±Ü ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� Ôwº X±ÝTÞ º�Ô � º �T� Ô X�Ü,�oÝ � Ô X±Ü,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� Ô ÝrX±ÝTÜ,�o�TÞ º �T� Ô X�ÜTÞVÝ � Ô X ÔTÔ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr�!� º X±Ýr� ÔTì Þ º �T� Ô X Ô �VÜ � Ô X Ôwº
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr�!�T�CX��VÜTÜ ì,º º �T� Ô X Ô �V� � Ô X±Ü,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr�!� ì X±ÝTÜ Ô Þ Ô º �T� Ô X ÔwºVº � Ô X±Ü ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��Ý º X��T�VÞT�VÞ º �T� Ô X Ô ÜV� � Ô X º Þ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��Ý,�CX±ÝT� ìoÔ Ü º �T� Ô X Ô ÜVÞ � Ô X±Ü ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��Ý ì X±ÝTÞ º Þ,� º �T� Ô X Ô �o� � Ô X±Ü ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr�!�T�CX�� ì Ü º Ý º �T� Ô X Ô ÝVÝ � Ô X±ÜTÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr�!�VÞrX±Ýr�T�c� ì º �T� Ô X Ô � Ô � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��ÞTÜrX�� Ô,ì �T� º �T� Ô X Ô ÞT� � Ô X��VÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr��Þ,�CX±Ý ÔTÔ Ü Ô º �T� Ô X Ô,ìVì � Ô X�� º
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� ì �rX��T� º � ì º �T� Ô Xî�V�T� � Ô X��VÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� ì ÜrX±Ýr��ÝVÞ ì º �T� Ô Xî�C��� � Ô X Ô Ü
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜr� ì ÝrX��T�VÞV� Ô º �T� Ô Xî� º Ü � Ô X��V�
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º �r�TX��T�VÜV�,� º �T� Ô Xî�VÜT� � Ô X±Ü,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º �,�CX±ÝT� Ô � Ô º �T� Ô Xî� Ô Þ � Ô X±Ü,�
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º ���rX�� Ô ÞV�TÝ º �T� Ô Xî�VÝC� � Ô X��VÜ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º �!�CX��T� Ô �T� º �T� Ô Xî�VÞC� � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º ÜT�rX��VÞTÜV� ì º �T� Ô X�Ýr�cÝ � Ô X Ô Ü
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ ºoÔwº X�� ì Ý ì Þ º �T� Ô X�Ý ÔTì � Ô X±ÜTÞ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º �V�rX��V�,� Ô Ü º �T� Ô X�Ý,�l� � Ô X Ô �
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º �VÞrX��C���VÜTÝ º �T� Ô X�Ý ì Ü � Ô X ÔTÔ
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º ÝTÜrX��C��� Ô Ý º �T� Ô Xî�V�VÝ � Ô X�� ì
�!�C� Ô�í©ºoÔ � 8 ºoÔ �oÜ º Ý ì X Ô,ì Ü º � º �T� Ô Xî� º Ü � Ô X Ôwº

��Ý ºVº�í©ºVì � 8 ºoÔTÔTìTì ��ÜrX��C��ÞVÞr� � ìTì �lXî�VÜT� ��ÝrX±Þ ì
��Ý ºVº�í©ºVì � 8 ºoÔ �o�,�VÞ Ô X±ÞTÜ Ô ÜTÝ � ìTì �lX�Ü,�oÜ ��ÝrX��VÝ
��Ý ºVº�í©ºVì � 8 ºoÔ �o�,�VÞ,�CX±ÞT�TÜC�!� � ìTì �lX�ÜTÞC� ��ÝrX��VÝ
��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÝTÞTÜrX±Ý,�C���VÝ � ìTì �lX�Ý Ô Ü �!�CXy� Ô
��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÝTÞ Ô X ìVÔ ÜC�!� � ìTì �lX�Ý Ô � �!�CXy� º
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��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÝTÞ,�CX�� º ÞVÜ Ô � ìTì �lX�Ý ÔTì ��ÝrX ì Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÝTÞTÝrX±Ý,�VÞVÜ,� � ìTì �lX�Ý,�l� ��ÝrX ìTì
��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÝTÞ,�CX��T�VÜT�T� � ìTì �lX�Ý,� Ô �!�CXy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ �o�TÞTÞT�rX±�T� ì ÜT� � ìTì ÞCXY��ÞC� �!�CX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ �l�!�V� º X±Þ ºTºVºVì º �T�T�CX Ô ÜVÜ �!�CX��V�
��Ý ºVº�í©ºVì � 8 ºoÔ �l�!�V�TÜrX��VÞ,� º Þ º �T�T�CX Ô ÜVÝ �!�CX º �
��Ý ºVº�í©ºVì � 8 ºoÔ �l�!�V� Ô X��T�C� º Ý º �T�T�CX Ô Ü ì �!�CX±Ý,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º �,�T�CX±Þr��Ü ìVÔ º �T�r�VX Ô �V� �!�CX ìTì
��Ý ºVº�í©ºVì � 8 ºoÔ � º �,�VÝrX��VÞTÞV� Ô º �T�r�VX Ô �V� �!�CX Ô �
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔ ��ÜrX±ÝTÝ ì ÞTÜ º �T� º X�ÜTÞV� ��ÞrXy��Ý
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔ � Ô X±ÝTÞTÞVÜr� º �T� º X�ÜTÞ º �!�CX±ÞTÝ
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔ ÜTÝrX±ÝTÞr�cÝTÜ º �T� º X ÔTÔ Ü �!�CX ì,º
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔTÔ �TX±Ý,� º Þ ì º �T� º X Ô �oÝ �!�CX±Þ,�
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔTÔ ÜrX±ÝT� º Ür� º �T� º X Ô Ý º �!�CX±Þ Ô
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔ �VÝrX��T�VÜVÞTÜ º �T� º X Ô,ì � �!�CX±Þ ì
��Ý ºVº�í©ºVì � 8 ºoÔ � ºoÔ Ýr�TX±Ý Ô � ÔTÔ º �T� º Xî�C�V� �!�CX±Þ º
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý,�T�CX±ÞTÞ Ô,ºTº º �T�TÜCX�� ì Þ � ì X º Ü
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý,�T�CX±Þ,� ÔVÔ Ý º �T�TÜCXY���VÜ � ì Xy��Þ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý,�VÞrX±Þ º � º � º �T�TÜCXY���VÝ � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý,� ì X±Þ ÔTÔ ÝTÜ º �T�TÜCXY���VÞ � ì X±ÜTÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞT�rX±Þ,� ºoì � º �T�TÜCXY�T�V� � ì X±Ü,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞr�TX±Þ,�V�T�VÜ º �T�TÜCXY�T� Ô � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞ º X±Þ Ô �T�T� º �T�TÜCXY�T��� � ì Xy�T�
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞTÜrX±ÞTÜTÞC� ì º �T�TÜCXY�T� ì � ì Xy�T�
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞ Ô X±ÞTÜTÝVÝT� º �T�TÜCXY� ºVº � ì X º Ü
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÝTÞ,�CX±ÞTÜ Ô ÝTÜ º �T�TÜCXY��ÜV� � ì Xy��Þ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý ì �rX±Þ ÔTÔ ��Ü º �T�TÜCXY��Ü ì � ì X±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý ì �CX±ÞTÜr���V� º �T�TÜCXY�!� º � ì X ºTº
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý ì ÝrX±Þ Ô ÜC�!� º �T�TÜCXY�!�V� � ì X±� ì
��Ý ºVº�í©ºVì � 8 ºoÔ � º Ý ìTì X±Þ,�T�oÞTÜ º �T�TÜCXY��ÝVÜ � ì X º �
��Ý ºVº�í©ºVì � 8 ºoÔ � º �V� º X±ÞTÞ ì ÜTÜ º �T�TÜCXY�!�l� � ì X ºTº
��Ý ºVº�í©ºVì � 8 ºoÔ � º �V�,�CX±Þ º � ºVì º �T�TÜCXY��ÞV� � ì X±Ü,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º �V�TÞrX±ÞT�,� ìVÔ º �T�TÜCXY��ÞVÞ � ì X±Ü º
��Ý ºVº�í©ºVì � 8 ºoÔ � º �C�T�TX±Þr���T�C� º �T�TÜCXY� ì Ý � ì X º Ý
��Ý ºVº�í©ºVì � 8 ºoÔ � º �C� Ô X±ÞTÝTÝV�r� º �T�TÜCX º � Ô � ì X ºTº
��Ý ºVº�í©ºVì � 8 ºoÔ � º �C�!�CX±ÞTÝTÞV� Ô º �T�TÜCX º �cÜ � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ � º � º ÜrX±Þ º Ý Ô Ý º �T�TÜCX ºTºoì � ì X±Ü Ô
��Ý ºVº�í©ºVì � 8 ºoÔ � º � ºVì X�� ìVÔ ÜTÝ º �T�TÜCX ºoÔ � � ì Xy��Ý
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÜ º X�� ì ��� ì º �T�TÜCX º �oÜ � ì Xy� ì
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÜ,�CX��VÞr���VÝ º �T�TÜCX º Ý º � ì Xy���
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÜTÞrX��VÞ ÔVÔwº º �T�TÜCX º �o� � ì Xy�!�
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��Ý ºVº�í©ºVì � 8 ºoÔ � º � Ô �TX��VÜ,� ÔTÔ º �T�TÜCX º �oÞ � ì X ºTº
��Ý ºVº�í©ºVì � 8 ºoÔ � º � ÔTÔ X��T�T� ì � º �T�TÜCX º ÞVÝ � ì X±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�V�rX±Þr��Ü ì Þ º �T�TÜCX�ÜT�VÜ ��ÞrX±ÝTÝ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�VÜrX±ÞTÝ º � Ô º �T�TÜCX�Ür�V� � ì X±�TÝ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�VÝrX±Þr��Ü º Ü º �T�TÜCX�Ür� ì � ì X±� º
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�VÞrX±Þr��Ü ìTì º �T�TÜCX�Ü º � � ì X±�TÜ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÝr�TX��V�TÜV� Ô º �T�TÜCX�ÜTÜVÜ � ì Xy� Ô
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÝ Ô X±ÝT� ì �!� º �T�TÜCX�Ü Ô � � ì Xy��Ü
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÝTÝrX±ÞT�TÝVÞ,� º �T�TÜCX�Ü Ô Ý � ì X º �
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�C�TX±Ý º � º � º �T�TÜCX�ÜTÝV� � ì Xy���
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�VÜrX±Ý,�V� Ô Ü º �T�TÜCX�ÜTÝT� ��ÞrX±Ý ì
��Ý ºVº�í©ºVì � 8 ºoÔ � º �T�T�CX��T�VÞ Ô � º �T�TÜCX�Ü,�oÝ ��ÞrX��VÜ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÞ º X±Ý,�V�VÞr� º �T�TÜCX�Ü ì � ��ÞrXy�T�
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÞ,�CX��T�VÞT� º º �T�TÜCX�Ü ì Þ ��ÞrX±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÞTÞrX��VÝTÝVÝ º º �T�TÜCX Ô �VÝ ��ÞrXy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ � º �VÞ ì X�� Ô ÝVÝ ì º �T�TÜCX Ô � ì ��ÞrX Ô �
��Ý ºVº�í©ºVì � 8 ºoÔ � º � ì,º X±ÝTÜr� ì � º �T�TÜCX Ô ��� ��ÞrX±� º
��Ý ºVº�í©ºVì � 8 ºoÔ � º � ì �CX±ÝTÞTÝVÞr� º �T�TÜCX Ô ÜC� �!�CX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞT�TÞrX±Ý,� º �T� º �T�TÜCX Ô ÝC� ��ÞrX�� º
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þr� º X±Ý ºTº�Ô � º �T�TÜCX Ô � º ��ÞrX��VÝ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þr�!�CX��VÜ º�Ô,ì º �T�TÜCX Ô ÞV� ��ÞrX Ô Þ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þr��ÞrX Ô,ì,º Þ Ô º �T�TÜCX Ô ÞVÞ ��ÞrX Ô Ý
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ º �TX��T�VÝ º � º �T�TÜCX Ô,ì Ý ��ÞrX±ÜT�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ º �CX�� Ô,ì �VÝ º �T�TÜCXî�C�cÜ � ì X±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÜT�rX��VÜT�VÝ,� º �T�TÜCXî� º � ��ÞrX±ÝTÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÜTÜrX�� º �V�T� º �T�TÜCXî� ºoì � ì X ÔTÔ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÜTÝrX��VÜTÜV� ì º �T�TÜCXî�VÜT� ��ÞrX±ÞTÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÜ ì X±ÝT�TÝT�VÜ º �T�TÜCXî� Ô Ý ��ÞrX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ Ô ÜrX�� ºoÔ ÝTÜ º �T�TÜCXî�T�V� ��ÞrX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ Ô �CX��VÜr�V� º º �T�TÜCXî�VÝ º � ì X±�,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ Ô �CX±ÝT�T�T�VÜ º �T�TÜCXî�VÝVÞ ��ÞrX±ÞTÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,� º X±Ý,�T�V� º º �T�TÜCXî�VÞ º ��ÞrX±Þr�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,� Ô X±ÝTÜ,�l��Þ º �T�TÜCXî�VÞT� ��ÞrX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,�T�CX��VÞTÜVÞ º º �T�TÜCXî� ì � � ì X±�TÜ
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÝT�rX±Ýr�T���VÜ º �T�TÜCX�ÝT�VÜ ��ÞrX±Þ,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,�V�rX��VÞ,� º � º �T�TÜCX�ÝTÜC� � ì X±�,�
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,�VÜrX��VÜTÝV�r� º �T�TÜCX�ÝTÜ ì � ì Xy� º
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,�VÝrX��T�T� º Ü º �T�TÜCX�Ý Ô � � ì Xy��Ü
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ,� ì X��T� º �VÜ º �T�TÜCX�Ý,�V� � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ � º ÞTÞTÜrX±ÝT�TÝVÞ,� º �T�TÜCX�ÝTÝVÝ � ì X±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ � º Þ ì ÜrX�� º Þ ì � º �T�TÜCX�Ý ì Ü � ì Xy� Ô
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��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr� ºoÔ X��V�,� ì � º �T� Ô X�Ü º Ý � ì X±�,�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr� º �CX��V� ìoÔ,ì º �T� Ô X�ÜTÜT� � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr��ÜTÜrX�� ì �V�VÝ º �T� Ô X�Ü,�l� � ì X º �
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr��ÜTÞrX��V�T�VÝTÞ º �T� Ô X�ÜTÝT� � ì Xy��Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr� Ô ÝrX��V�TÜT�VÞ º �T� Ô X�ÜTÞT� � ì Xy��Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr�!� º X��V� º Ü Ô º �T� Ô X Ô �VÜ � ì Xy��Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr��ÝT�rX��C�!�oÝr� º �T� Ô X Ôwº � ��ÞrX ì Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr��Ý,�CX±Ý,�T� ìVÔ º �T� Ô X Ô Ü ì � ì X ºoÔ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr�!�T�CX±ÝTÞTÝ º Ü º �T� Ô X Ô ÝVÝ � ì X º �
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜr� ì ÜrX±Ý,�T�oÜ,� º �T� Ô Xî�C��� � ì Xy� ì
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �r�TX±ÝT� ì ÝTÜ º �T� Ô Xî�VÜT� � ì Xy�!�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �,�CX±Ýr��Þ ºVì º �T� Ô Xî� Ô Þ � ì Xy� º
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �T�TX��VÜT�C��� º �T� Ô Xî�VÝ Ô � ì X±�,�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º ��ÞrX±Ýr��ÝVÝ º º �T� Ô Xî�VÞVÜ � ì Xy�T�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º Ür�TX�� ì ���VÞ º �T� Ô X�Ýr� ì ��ÞrX±ÞTÝ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ ºoÔ ÜrX±Ýr�T�cÜTÞ º �T� Ô X�Ý,� º ��ÞrX ì Þ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �V�rX�� Ô ÝVÞr� º �T� Ô X�Ý,�l� � ì X±�TÞ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �VÞrX��T�V�C��Ý º �T� Ô X�Ý ì Ü ��ÞrX ì Ý
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º ÝTÜrX�� º �oÜTÞ º �T� Ô Xî�V�VÝ � ì X±�TÜ
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º Ý,�CX��VÜTÝ ì Þ º �T� Ô Xî�C��� ��ÞrX ì �
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º �V�rX�� º ÝV�,� º �T� Ô Xî� º Ý ��ÞrX�� Ô
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º ÞT�rX�� º �l�!� º �T� Ô Xî�T�oÜ ��ÞrX��T�
��Ý ºVº�í©ºVì � 8 ºoÔ �oÜ º ÞTÞrX Ô,ì ÝC�!� º �T� Ô Xî�T�V� ��ÞrXy� ì

��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�r�!� Ô X±Þ,� Ô �VÞ � ìTì ÝCX º �o� ��ÝrX��VÜ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�r�!�T�CX±ÞTÝTÜ Ô � � ìTì ÝCX º �oÜ ��ÝrX�� º
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�r�!�VÝrX ì ���VÜr� � ìTì ÝCX º �oÝ ��ÝrX±Þr�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�r� ìTì X ì,º ÝC��� � ìTì ÝCX�Ür� ì �!�CX±Ü,�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� º �T�rX ì ��ÝC� º � ìTì ÝCX�Ü º � �!�CX±ÜTÝ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� º �r�TX ì �TÜVÞ,� � ìTì ÝCX�Ü º�Ô �!�CX±ÜTÜ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� º � º X ì �TÝ ÔTÔ � ìTì ÝCX�Ü º � �!�CX±Ü º
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� º �TÜrX±Þ ì ÜVÝ Ô � ìTì ÝCX�ÜTÜV� �!�CX±ÜT�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� º � Ô X±Þ ì ���C� � ìTì ÝCX�ÜTÜ º �!�CX º Ý
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�,�C� ì X�� ì ÝVÝTÝ � ìTì �lXî� Ô,º ��ÝrXy��Ü
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o�TÞTÞr�TX±�r��ÜVÞTÝ � ìTì ÞCXY��ÞVÜ �!�CX±Ür�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� ì �V�rX±Þ,� ìoÔ Þ � ìTì ÞCX�Ü,�V� �!�CX±Ü º
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �o� ì �C�TX±Þ Ô ÞC��Þ � ìTì ÞCX�Ü,�V� �!�CX ºoÔ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �l�!�V�r�TX±Þ ì �oÞr� º �T�T�CX Ô ÜC� �!�CX±ÜT�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �l�!�V�TÜrX±Þ,�T�V�T� º �T�T�CX Ô ÜVÝ �!�CX±Ür�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �l�!�V� Ô X�� ì �V�C� º �T�T�CX Ô Ü ì �!�CX º �
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �,�T�CX±Þr���T�VÝ º �T�r�VX Ô �V� �!�CX±�,�
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��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º Ü ì �CX�� ì Þ º � º �T� º X�ÜTÜVÝ �!�CXy� º
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � ºoÔwº �CX�� ÔTÔTìTì º �T� º X Ô �cÞ �!�CX±ÜTÜ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �C�!�CX±Ý,�C� º Þ º �T� º X�ÝTÝ Ô �!�CX±Ü,�
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �T�VÜrX±Þ ì,ºoìTì º �T�TÜCX�Ür�V� �!�CX º Ý
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �T�T�CX±ÞTÝ º�Ô � º �T�TÜCX�Ür��� �!�CX ºTº
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �T� ì X±Þ,�T�oÞ º º �T�TÜCX�ÜTÞ º �!�CX±Ü Ô
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �VÞT�rX±Þ º �l� º º �T�TÜCX�ÜTÞT� �!�CX±Ü Ô
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �VÞr�TX��VÞTÞ Ô Þ º �T�TÜCX�ÜTÞVÞ �!�CX±Ü Ô
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �VÞ º X±ÞT�TÞVÞT� º �T�TÜCX�Ü ì � �!�CX±ÜTÝ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º �VÞTÜrX�� ì Ü º Ý º �T�TÜCX�Ü ì Ü �!�CX ºVì
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ � º Þ ÔTÔ X��VÜTÞT�C� º �T�TÜCXî�VÝV� �!�CX Ô �
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �oÜr� Ô ÝrX±Þ,�C���C� º �T� Ô X�ÜTÞT� �!�CX±�TÞ
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �oÜr� Ô �CX±Þ º �T� ì º �T� Ô X�Ü ì � �!�CXy���
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �oÜr� Ô ÞrX�� Ô,ìTºTº º �T� Ô X�Ü ìTº �!�CXy��Ü
��ÝTÜTÜ9ë$ÜTÞ º 8 ºoÔ �oÜ º Ý ì X±Ý ºVì Ý,� º �T� Ô Xî� º Ü �!�CX±Ü,�

��Ý Ô ��ë$Ü ìTì 8 ºoÔTÔ Þ,�VÞ º X±Þr�!�oÝ º � ìTì,º X Ô Ü ì �!�CX Ô Ý
��Ý Ô ��ë$Ü ìTì 8 ºoÔTÔ Þ,�VÞTÜrX±ÞTÜr� ìTì � ìTì,º X ÔTÔ,º �!�CX Ôwº
��Ý Ô ��ë$Ü ìTì 8 ºoÔTÔTì,º �,�CX��C�T� ì � � ìTì ÜCX�ÝT� º ��ÝrX±Ý,�
��Ý Ô ��ë$Ü ìTì 8 ºoÔTÔTì �V�r�TX�� º ÞV� º � ìTìVÔ X Ô �T� �!�CX º Ý
��Ý Ô ��ë$Ü ìTì 8 ºoÔTÔTìTì ��ÜrX±Þ Ô ÜVÞ,� � ìTì �lXî�VÜVÝ �!�CXy���
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�r�!� Ô X ì ��ÜVÞr� � ìTì ÝCX º �o� �!�CXy��Ü
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�r�!�T�CX±Þ,�VÝT�VÞ � ìTì ÝCX º �oÜ �!�CXy���
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�r�!�VÝrX ì ��Ü ºVì � ìTì ÝCX º �oÝ �!�CXy��Ý
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o� º �TÜrX ì ÞTÝ ºoÔ � ìTì ÝCX�ÜTÜV� �!�CX º �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o� º � Ô X±ÞTÝ º �VÜ � ìTì ÝCX�ÜTÜ º �!�CX º �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�,�VÞ,�CX±ÞTÜ,� º � � ìTì �lX�ÜTÞC� ��ÝrX ì Þ
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�,�C� ì X±ÝT�,�l� º � ìTì �lXî� Ô,º ��ÝrX�� Ô
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o�TÞTÞT�rX±� º �c�TÞ � ìTì ÞCXY��ÞC� ��ÝrX Ô �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o� ì �V�rX ì ��ÜT� Ô � ìTì ÞCX�Ü,�V� �!�CX Ôwº
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o� ì �C�TX±ÞTÝTÝT�VÝ � ìTì ÞCX�Ü,�V� �!�CX±ÜTÜ
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �o� ì � º X±Þr��ÞV�TÝ � ìTì ÞCX�ÜTÞV� �!�CX±Ü,�
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l��Ü Ô �CX±ÞTÜT�T�VÜ � ìTìTì X Ô Ý º ��ÝrX Ôwº
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l��Ý Ô ÞrX ì �VÜT�VÞ º �T�T�CX º ÞVÝ ��ÝrX±� ì
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l��Ý Ô,ì X ì ��ÜT�T� º �T�T�CX º Þ ì ��ÝrX±� ì
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l��Ý,�V�rX±Þ ìVÔ �!� º �T�T�CX ºVì � ��ÝrX±�TÞ
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l��Ý,�C�TX±Þ Ô,ìVì � º �T�T�CX ºVìoÔ ��ÝrXy���
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �l�!�V�r�TX±ÞTÝT�C��Ü º �T�T�CX Ô ÜC� ��ÝrX±� º
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �,�V�rX±Þ ì �V� º º �T�r�VX�ÜTÞVÝ �!�CXy��Ü
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �,�T�CX±ÞT�,�o� Ô º �T�r�VX Ô �V� �!�CXy� Ô
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �,�VÝrX��T� Ô � Ô º �T�r�VX Ô �V� �!�CXy�!�
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��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �,�T�CX�� Ô � ÔTÔ º �T�r�VX Ô ÝV� �!�CXy� Ô
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �,�VÞrX±Þ,�VÞVÞT� º �T�r�VX Ô ÝVÜ �!�CX±Ür�
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � ºoÔwº �CX��T� ì �VÞ º �T� º X Ô �cÞ ��ÝrX±� Ô
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �C�!�CX±Ý,�T�oÜTÝ º �T� º X�ÝTÝ Ô ��ÝrX Ô �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �V�,�CX±�T� º Ü ì º �T�TÜCXY�!�V� ��ÝrX±� º
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �V�TÝrX±�r��� ì � º �T�TÜCXY��ÞV� ��ÝrX±� Ô
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �T� ì X±ÞTÝ ì ÝT� º �T�TÜCX�ÜTÞ º ��ÝrX Ôwº
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �VÞT�rX±Þ º �V�C� º �T�TÜCX�ÜTÞT� ��ÝrX Ô �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �VÞr�TX±ÞTÜ Ô �,� º �T�TÜCX�ÜTÞVÞ ��ÝrX Ô �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �VÞ º X±ÞTÞr� Ô � º �T�TÜCX�Ü ì � ��ÝrX±Ü ì
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º �VÞTÜrX�� ì � ì Ü º �T�TÜCX�Ü ì Ü ��ÝrX±Ü ì
��Ý Ô ��ë$Ü ìTì 8 ºoÔ � º Þ ÔTÔ X��T�V� º Þ º �T�TÜCXî�VÝV� ��ÝrX º �
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �oÜr� Ô �CX ìVÔ ÝVÞTÝ º �T� Ô X�Ü ì � ��ÝrX ÔTÔ
��Ý Ô ��ë$Ü ìTì 8 ºoÔ �oÜr�!�V�rX��V�,�oÜ,� º �T� Ô X�Ü ì Þ ��ÝrX Ô Ü

º �T�T� í�Ô Þ ì 8 ºoÔ � º Þ ì �TX��V� Ô,º � º �T�TÜCX�ÝTÞVÞ ��ÜrX±Ü ì
º �T�T� í�Ô Þ ì 8 ºoÔ � º Þ ìVÔ X±Ý,�C� Ôwº º �T�TÜCX�Ý ì � ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � º Þ ì �CX±Ý ìVÔ ÜTÝ º �T�TÜCXî�V�T� ��ÜrX±Ü,�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �T�rX±ÝTÞ ìVì,º º �T�TÜCXî�C�cÜ ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �TÜrX��V�TÞVÞ Ô º �T�TÜCXî� º � ��ÜrX±Ü ì
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �,�CX±ÝTÜ ìoÔ � º �T�TÜCXî�VÜ º ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì ���rX±ÝTÜ ÔTì Ü º �T�TÜCXî� Ô � ��ÜrX Ô Ü
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì ��ÜrX±ÝT�,�l��Ü º �T�TÜCXî� Ô Þ ��ÜrX Ô Ý
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì ��ÝrX±Ý Ô,ìVì � º �T�TÜCXî�T�V� ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì,º �rX±Ýr�!�o�T� º �T�TÜCXî�VÝVÞ ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì,ºoÔ X��T�T�oÝ,� º �T�TÜCXî�T�oÞ ��ÜrX Ôwº
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì,º �CX±Ý Ô ÜC�!� º �T�TÜCXî�VÞT� ��ÜrX Ô Þ
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì ÜT�rX±ÝT�TÝ ºVì º �T�TÜCXî� ì � ��ÜrX Ô Ü
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì ÜTÜrX±Ýr� ì Ý,� º �T�TÜCX�ÞT�VÜ ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì Ü,�CX��T�VÝT�VÞ º �T�TÜCX�Þr� Ô ��ÜrX Ô,ì
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVìVÔ �rX��VÝTÞC�!� º �T�TÜCX�Þ ºVº ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVìVÔ ÜrX�� Ô �V�T� º �T�TÜCX�ÞTÜV� ��ÜrX��C�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVìVÔ ÝrX�� Ô � ìVÔ º �T�TÜCX�ÞTÜ ì ��ÜrX�� º
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVìVÔ,ì X��VÜ,�l�T� º �T�TÜCX�Þ Ô � ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì � º X�� ºVì Ü ì º �T�TÜCX�Þ,�V� ��ÜrX��VÜ
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �T�CX��VÜ º Ý Ô º �T�TÜCX�ÞTÝVÜ ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �VÞrX��VÜ º � º º �T�TÜCX�Þ,�l� ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì Ý º X�� ºTº �T� º �T�TÜCX�ÞTÞ º ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì Ý,�CX��C�T���V� º �T�TÜCX�Þ ì � ��ÜrX�� ì
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �V�rX��C��Ý ì,º º �T�TÜCX ì � Ô ��ÜrX��VÞ
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �VÜrX��C��Ý ì Ü º �T�TÜCX ì � º ��ÜrX�� Ô
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º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì �VÝrX��C��ÝT� º º �T�TÜCX ì,º � ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì � ì X��C� º Ü,� º �T�TÜCX ì,ºoì ��ÜrX±ÝT�
º �T�T� í�Ô Þ ì 8 ºoÔ � ºVì Þ,�CX��C��ÞT�VÜ º �T�TÜCX ìVÔ � ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� ºoÔ X±ÞTÜTÞ ì,º º �T� Ô X�Ü º � ��ÜrX��VÜ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� º �CX±ÞTÞr�V�!� º �T� Ô X�ÜTÜT� ��ÜrX�� ì
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr��Ür�TX±ÞT�TÜT� Ô º �T� Ô X�Ü Ô Ý ��ÜrX��C�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr��Ü Ô X��VÞTÝ Ô Þ º �T� Ô X�Ü,� Ô ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr��ÜTÞrX±Þ Ôwº�Ôwº º �T� Ô X�ÜTÝT� ��ÜrX±Ý ì
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� Ô ÝrX±Þ ì �VÝTÞ º �T� Ô X�ÜTÞT� ��ÜrX±Þ º
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr�!�VÝrX ì ��Þ º Ý º �T� Ô X Ô ��� ��ÜrX±Þ ì
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr�!� ì X�� ì ÝVÝ º º �T� Ô X ÔwºVº ��ÜrX±Þ,�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr��Ý º X±Þ ì,º ÝT� º �T� Ô X Ô ÜC� ��ÜrX��VÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr�!� Ô X±ÞTÝr���C� º �T� Ô X Ô Ý Ô ��ÜrX±ÝTÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� ì �TX±ÞT�TÝVÝr� º �T� Ô Xî�C�c� ��ÜrX��C�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� ì ÜrX±Þ,�C���V� º �T� Ô Xî�C�cÝ ��ÜrX±Ýr�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜr� ì ÝrX±Þ º �oÜTÞ º �T� Ô Xî� º�Ô ��ÜrX±Ýr�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º � Ô X±Þr�!�oÝ Ô º �T� Ô Xî� Ô Ý ��ÜrX±ÝTÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º �T�TX±Þr���T�VÜ º �T� Ô Xî�VÝT� ��ÜrX±ÝTÞ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºTº ÜrX�� ì �c� ì º �T� Ô Xî� ì Þ ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºTºoÔ X�� ì �C�!� º �T� Ô X�ÝT�V� ��ÜrX��VÜ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º Ü,�CX��T�C�cÞr� º �T� Ô X�ÝTÜVÝ ��ÜrX±Ý,�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º Ü ì X±ÞT�TÝ ì,º º �T� Ô X�Ý Ô � ��ÜrX±Ý Ô
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºoÔ �TX��VÞ,�l� º º �T� Ô X�Ý Ô � ��ÜrX��VÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºoÔ ÜrX�� Ô �oÜT� º �T� Ô X�Ý,� º ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºoÔ ÝrX�� ºVìVì Þ º �T� Ô X�ÝTÝV� ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºoÔ,ì X±ÝTÞTÞT�V� º �T� Ô X�ÝTÝ ì ��ÜrX Ô,ì
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º �VÜrX±Ý ì �V� ì º �T� Ô X�ÝTÞV� ��ÜrX��VÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º � ì X±Ý Ô Ü ì Ý º �T� Ô X�Ý ì Ý ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º ÝTÜrX±Ý ì,º Þ º º �T� Ô Xî�V�T� ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º ÝTÝrX±Ý,� º �r� º �T� Ô Xî�C��� ��ÜrX�� º
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º Ý,�CX±Ý ìTìVì Þ º �T� Ô Xî�C�cÞ ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º �V�rX�� º � º � º �T� Ô Xî� º Ý ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º � º X±Ý,� ì Ü,� º �T� Ô Xî�VÜC� ��ÜrX Ô �
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º �T�CX±Ý,� Ô �r� º �T� Ô Xî� Ô � ��ÜrX Ô Ü
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º Þr�TX±Ý Ô �l��Ü º �T� Ô Xî�T�oÝ ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ º ÞTÞrX±Ý Ôwºoì � º �T� Ô Xî�T�V� ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºVì ÝrX�� º � º Þ º �T� Ô Xî� ì � ��ÜrX±ÝT�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜ ºVì ÞrX�� Ô � Ô,ì º �T� Ô X�ÞT� º ��ÜrX��T�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜT�r�TX�� ì ÞV�TÜ º �T� Ô X�Þr�V� ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜT�,�CX��VÞr�cÝ º º �T� Ô X�Þ º � ��ÜrX�� Ô
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜr�T�TX��VÝTÜVÝ ì º �T� Ô X�ÞTÜVÞ ��ÜrX��V�
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º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜ ºoÔ X�� ÔTÔ Ü Ô º �T� Ô X�Þ,�oÜ ��ÜrX�� ì
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜ º ÞrX��C� ì � ì º �T� Ô X�ÞTÞ Ô ��ÜrX��VÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜTÜr�TX��C� ÔTì � º �T� Ô X�Þ ì Ü ��ÜrX��VÝ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜTÜTÝrX�� Ôwº�Ô � º �T� Ô X ì �VÝ ��ÜrX��V�
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜTÜ ì X��C�!�l��Þ º �T� Ô X ì � Ô ��ÜrX Ô Þ
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜ Ô ÜrX��C��ÜT� º º �T� Ô X ì,º � ��ÜrX�� º
º �T�T� í�Ô Þ ì 8 ºoÔ �oÜTÜ,�C�TX��C� ì ÞTÞ º �T� Ô X ìVÔ � ��ÜrX��T�

º �!�V� í ÜT� Ô 8 ºoÔ � º �VÜ º X ì �TÞV�TÜ º �T�TÜCX º � Ô ��ÜrX ºVì
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÜ,�CX ì �!�oÝ Ô º �T�TÜCX º Ý º ��ÜrX±ÜTÜ
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÜTÞrX ì �,� ì Þ º �T�TÜCX º �o� ��ÜrX±ÜTÝ
º �!�V� í ÜT� Ô 8 ºoÔ � º � Ô �TX ì �,� ìVÔ º �T�TÜCX º �oÞ ��ÜrX±Ü º
º �!�V� í ÜT� Ô 8 ºoÔ � º � ÔTÔ X±Þ ìTì �,� º �T�TÜCX º ÞT� ��ÜrX±ÜTÞ
º �!�V� í ÜT� Ô 8 ºoÔ � º �T�V�rX ì �TÜVÜTÝ º �T�TÜCX�ÜT�VÜ ��ÜrX±Ür�
º �!�V� í ÜT� Ô 8 ºoÔ � º �T�VÝrX±Þ,�T�V�V� º �T�TÜCX�Ür� ì ��ÜrX ºVì
º �!�V� í ÜT� Ô 8 ºoÔ � º �T�VÞrX±Þ ì �cÝ,� º �T�TÜCX�Ü º � ��ÜrX ºVì
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÝr�TX±Þ ì,ºVºoÔ º �T�TÜCX�ÜTÜVÜ ��ÜrX ºoÔ
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÝ Ô X±ÞTÝr� ì Ü º �T�TÜCX�Ü Ô � ��ÜrX±Ü ì
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÝTÝrX±Þ ì �l��� º �T�TÜCX�Ü Ô � ��ÜrX Ô Ý
º �!�V� í ÜT� Ô 8 ºoÔ � º �T�C�TX±Þ º Ý º Ý º �T�TÜCX�ÜTÝV� ��ÜrX±Ü ì
º �!�V� í ÜT� Ô 8 ºoÔ � º �T� Ô X±Þ,�V� Ô � º �T�TÜCX�ÜTÝ ì ��ÜrX±Ü,�
º �!�V� í ÜT� Ô 8 ºoÔ � º �T�VÝrX±Þ,�T�oÜ º º �T�TÜCX�Ü,� Ô ��ÜrX Ô Ü
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÞ º X±ÞTÞTÞ Ô Þ º �T�TÜCX�Ü ì � ��ÜrX Ô �
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÞTÝrX±ÞTÜ,� Ô � º �T�TÜCX Ô �C� ��ÜrX Ô Ý
º �!�V� í ÜT� Ô 8 ºoÔ � º �VÞ ì X±ÞTÜ,�l��Ü º �T�TÜCX Ô �c� ��ÜrX ÔTÔ
º �!�V� í ÜT� Ô 8 ºoÔ � º � ì ÜrX±ÞTÝ ì � ì º �T�TÜCX Ôwº � ��ÜrX��T�
º �!�V� í ÜT� Ô 8 ºoÔ � º � ì ÝrX±Þ,� º �T� º �T�TÜCX Ôwºoì ��ÜrX��VÞ
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞT� Ô X ì ���VÝ,� º �T�TÜCX Ô �l� ��ÜrX±Ýr�
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞT� ì X±Þ ì ÝC��Ü º �T�TÜCX Ô Ý Ô ��ÜrX Ô �
º �!�V� í ÜT� Ô 8 ºoÔ � º Þr� º X±ÞTÞ,� Ô Ü º �T�TÜCX Ô �oÜ ��ÜrX��VÝ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þr�!�CX±Þ,�VÞV�TÜ º �T�TÜCX Ô ÞC� ��ÜrX��VÞ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þr��ÞrX±ÞTÞ ì �T� º �T�TÜCX Ô Þ ì ��ÜrX�� ì
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ º �TX±ÞTÝ Ô Ý º º �T�TÜCX Ô,ì � ��ÜrX±Ý,�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ºoÔ X ì �!�V� Ô º �T�TÜCXî�V�VÝ ��ÜrX±Ý,�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ º ÝrX±Þ,�T�oÜ,� º �T�TÜCXî�C�V� ��ÜrX±Ý,�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ºVì X±Þ ì ÜC�!� º �T�TÜCXî�C� ì ��ÜrX±Ý ì
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÜ º X�� ì ���VÜ º �T�TÜCXî� º � ��ÜrX��V�
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÜTÜrX±Þ º ÜVÜTÜ º �T�TÜCXî�VÜV� ��ÜrX��T�
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÜTÝrX±Þ,�VÜT�VÜ º �T�TÜCXî�VÜVÞ ��ÜrX±ÝTÝ
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÜ ì X�� ìTì � Ô º �T�TÜCXî� Ô Ý ��ÜrX±Ý Ô
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ Ô ÜrX±Þ,�VÜ º � º �T�TÜCXî�T�V� ��ÜrX��C�
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º �!�V� í ÜT� Ô 8 ºoÔ � º Þ Ô �CX±ÞTÜT�VÝTÝ º �T�TÜCXî�VÝVÜ ��ÜrX±ÞT�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ Ô �CX±ÞTÜ º �V� º �T�TÜCXî�VÝVÞ ��ÜrX±ÞTÝ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,�C�TX±Þ Ô,ì Þ º º �T�TÜCXî�T� ì ��ÜrX±Ý,�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,� Ô X��VÞT�V�r� º �T�TÜCXî�VÞT� ��ÜrX±Ý Ô
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,�T�CX±Þr��ÞV�T� º �T�TÜCXî� ì Ý ��ÜrX��T�
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÝT�rX±Þ Ô,ìTº Ý º �T�TÜCX�ÝT� Ô ��ÜrX��VÝ
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÝ,�CX±Þ ºoÔ �VÜ º �T�TÜCX�Ýr�cÞ ��ÜrX±Ý ì
º �!�V� í ÜT� Ô 8 ºoÔ � º ÞTÝ,�CX��VÝ Ô �C� º �T�TÜCX�Ý º Ü ��ÜrX��VÞ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,�V�rX�� Ô Ü Ô � º �T�TÜCX�ÝTÜC� ��ÜrX�� Ô
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,�VÜrX��VÞ,�V�T� º �T�TÜCX�ÝTÜ ì ��ÜrX±ÝT�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,�VÝrX��VÜT�VÝTÜ º �T�TÜCX�Ý Ô � ��ÜrX�� º
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ,� ì X��VÜ,�oÞTÜ º �T�TÜCX�Ý,�oÝ ��ÜrX��VÞ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ì �rX��V�r� Ô � º �T�TÜCX�ÝTÞVÝ ��ÜrX ÔTÔ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ì ÜrX±Ý ì ÞV� º º �T�TÜCX�Ý ìoÔ ��ÜrX��V�
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ì �CX±Ý,�VÜVÞTÜ º �T�TÜCX�Ý ìVì ��ÜrX Ô Þ
º �!�V� í ÜT� Ô 8 ºoÔ � º Þ ì ÞrX±Ý ºTº ÜTÜ º �T�TÜCXî�V�T� ��ÜrX Ô �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �r�TX±ÝTÞ,� º � º �T�TÜCXî�C�cÝ ��ÜrX±Ü ì
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì � Ô X±ÝTÜ º �VÝ º �T�TÜCXî� º�Ô ��ÜrX Ô Ü
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �,�CX±ÝTÞ,�oÞ Ô º �T�TÜCXî�VÜ º ��ÜrX�� Ô
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì ���rX±Ý Ôwº �VÝ º �T�TÜCXî� Ô � ��ÜrX��T�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì � º X±Ý,� Ô � ì º �T�TÜCXî� Ô Ý ��ÜrX±ÝTÝ
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �!�CX±Ý Ô ÞT�C� º �T�TÜCXî�T� Ô ��ÜrX�� º
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì,º �rX±Ý,�C�c� ì º �T�TÜCXî�VÝVÞ ��ÜrX��VÜ
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì,ºoÔ X±Ýr�T�V�!� º �T�TÜCXî�T� ì ��ÜrX Ô �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì,º �CX±ÝTÝr�c� ì º �T�TÜCXî�VÞT� ��ÜrX Ô Þ
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Ür�TX��VÝr� ì Ý º �T�TÜCXî� ì Þ ��ÜrX±Ü,�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Ü,�CX��T�V�T�VÝ º �T�TÜCX�ÞT� ì ��ÜrX±Ü,�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Ü ì X±Ýr��ÜT�V� º �T�TÜCX�Þ º � ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìVÔwº X�� ì ÝVÞT� º �T�TÜCX�Þ º Þ ��ÜrX±ÜT�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìVÔ ÝrX��T� ì ÞTÝ º �T�TÜCX�ÞTÜ ì ��ÜrX ºVì
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìVÔ,ì X��VÝ,�l� Ô º �T�TÜCX�Þ Ô � ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì � º X��VÜTÞC��� º �T�TÜCX�Þ,�V� ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �VÝrX��VÜr� Ô Ü º �T�TÜCX�ÞTÝVÝ ��ÜrX º Ü
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Ýr�TX��T�T�oÜT� º �T�TÜCX�ÞTÞV� ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Ý Ô X��C� ì Ý,� º �T�TÜCX�ÞTÞVÞ ��ÜrX º Ü
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì ÝTÞrX�� º �c�TÞ º �T�TÜCX�Þ ìVì ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì � º X�� ºTº �!� º �T�TÜCX ì �c� ��ÜrXy� º
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �T�CX��VÜ ÔTì,º º �T�TÜCX ì �cÞ ��ÜrX±�r�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì �VÞrX�� º �cÞ ì º �T�TÜCX ì,º Ý ��ÜrX±�,�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Þ º X�� ÔwºVº � º �T�TÜCX ì ÜT� ��ÜrXy� º
º �!�V� í ÜT� Ô 8 ºoÔ � ºVì Þ,�CX��T�C�cÜ ì º �T�TÜCX ìVÔ � ��ÜrX±�T�
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º �!�V� í ÜT� Ô 8 ºoÔ � ºVì ÞTÞrX�� Ô ÝC��� º �T�TÜCX ì � Ô ��ÜrX±�TÝ
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìTì �TX��VÜ ì �VÞ º �T�TÜCX ì Ý º ��ÜrX±�,�
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìTìVÔ X��VÜ,�oÞ Ô º �T�TÜCX ì �o� � º X ì Ý
º �!�V� í ÜT� Ô 8 ºoÔ � ºVìTìTì X�� ÔTÔ �!� º �T�TÜCX ì Þ Ô ��ÜrX±�,�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜT�T�TÜrX��VÜ ÔVÔ Ý º �T�TÜCX ìTì � ��ÜrXy� º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr� º �CX±ÞTÝ,�oÞ ì º �T� Ô X�ÜTÜV� � º X ì Ü
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr��Ür�TX±ÞTÝ ÔTì � º �T� Ô X�Ü Ô Ý � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr��Ü,�CX±Þ ºoÔTìTì º �T� Ô X�Ü,�V� � º X±ÞTÜ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr� Ôwº X±Þ ì � º � º �T� Ô X�Ü,�oÝ � º X��VÞ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr�!�VÝrX ì,º ÞVÜ,� º �T� Ô X Ô ��� � º X±ÞTÞ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr�!� ì X±ÞTÜ Ô � ì º �T� Ô X Ôwº Ü � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr��Ý,�CX ì �T�T� ì º �T� Ô X ÔTÔ � ��ÜrX±�TÜ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr�!�T�CX±Þ Ô �l� Ô º �T� Ô X Ô ÝVÝ ��ÜrX±�,�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr��ÞTÞrX±ÞTÜTÞT�C� º �T� Ô Xî�V� º ��ÜrX±�TÞ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr� ì,º X±Þ,�V� º � º �T� Ô Xî�C�cÜ � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜr� ì �CX±Þr��Þ ì Þ º �T� Ô Xî� º � � º X±Þ º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �TÜrX±Þ Ô � º � º �T� Ô Xî� Ô Ü � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �TÝrX±Þ Ô ÜC� º º �T� Ô Xî�T�l� ��ÜrX±�,�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºTº ÜrX±Þr��Þ Ô � º �T� Ô Xî� ì Þ ��ÜrX±Ü º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºTºoÔ X±Þ ºoÔ ÞTÜ º �T� Ô X�ÝT�V� ��ÜrX º �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º Ü ì X±Þr��ÝV� º º �T� Ô X�Ý Ô,º � º X��VÜ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºoÔ ÜrX��VÜTÞ Ô � º �T� Ô X�Ý,� º � º X��VÝ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºoÔ �CX��VÝ,� ìVÔ º �T� Ô X�ÝTÝVÜ � º X��T�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºoÔ ÞrX�� ºoÔ �V� º �T� Ô X�ÝTÝVÝ � º X��T�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �V�rX�� º Ý ì,º º �T� Ô X�Ý,�l� � º X��V�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º � Ô X±ÞT� Ô,ºTº º �T� Ô X�ÝTÞVÜ � º X�� Ô
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �T�CX±Þ º �l��� º �T� Ô X�Ý ì � � º X�� º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º Ý º X��V�TÝT�T� º �T� Ô Xî�V� Ô � º X±Ý º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �C�TX��V�,�oÞ Ô º �T� Ô Xî� ºoì � º X±Ý ì
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º �T�CX±ÝTÝ ìTºoÔ º �T� Ô Xî� Ô � � º X�� ì
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º � ì X±Ý,� ì �T� º �T� Ô Xî�T�l� � º X±Þ Ô
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ º ÞTÜrX±Ý ºVì �,� º �T� Ô Xî�VÝC� � º X±Þ º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºVì,º X±Ý,� ìVì � º �T� Ô Xî�VÞVÝ � º X ìVÔ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºVì �CX��T� ÔTìVÔ º �T� Ô X�ÞT�V� � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜ ºVìTì X±ÝTÝr�cÜTÜ º �T� Ô X�ÞT�T� ��ÜrXy�T�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜT�TÜrX±Ýr�T�cÞ º º �T� Ô X�Þr�cÝ ��ÜrXy��Ü
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜT�TÞrX��T�VÞC� ì º �T� Ô X�ÞTÜV� ��ÜrX±� º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜr� Ô X±Ýr�!�oÝTÜ º �T� Ô X�Þ Ô Ý � º X ì �
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ º �TX±ÝTÝ ÔVÔwº º �T� Ô X�ÞTÝVÝ ��ÜrXy��Þ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ ºVì X±ÝT�TÞVÞ ì º �T� Ô X�ÞTÞT� � º X ì Ý
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜTÜ Ô X��T� Ô � Ô º �T� Ô X ì �C� ��ÜrXy���
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º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜTÜ,�CX��VÝ ÔVÔ � º �T� Ô X ì � ì ��ÜrXy�!�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ Ô �rX��T�VÜC�T� º �T� Ô X ì ��� ��ÜrXy��Ü
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ ÔTÔ X�� º �c�T� º �T� Ô X ì,º Þ � º X ìTì
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ Ô,ì X��T� ì �C� º �T� Ô X ìVÔ,º ��ÜrX±� Ô
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ,�VÜrX�� Ôwº Þ ì º �T� Ô X ì �oÜ ��ÜrXy� º
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ,�VÝrX�� Ô � Ô � º �T� Ô X ì ÝC� ��ÜrXy�!�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ,� ì X��VÜTÝC� ì º �T� Ô X ì Ý ì ��ÜrXy�T�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜTÝTÜrX�� ºVì �,� º �T� Ô X ì ÞV� ��ÜrX±�TÝ
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜTÝ,�CX��VÜ º Ý,� º �T� Ô X ìTì � ��ÜrXy�T�
º �!�V� í ÜT� Ô 8 ºoÔ �oÜTÜ,�V�rX�� ºVì �V� º �T� Ô X ìTìVì ��ÜrX±�TÜ

ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ,�C�!�CX��VÞ º ÝTÝ � ìTì �VXî�C�cÜ � Ô X±Þ,�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ,�C�!�CX�� ì ÝT�VÝ � ìTì �VXî�C�cÜ �!�CX��VÜ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ,�C� ì X ì,º ÜVÞr� � ìTì �VXî�C� ì �!�CX��V�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ,� º �TX±�T�T�VÜ,� � ìTì �VXî� ºVº �!�CX��V�
ºTº �T�9ë Ôwº � 8 ºoÔTÔ ÞTÝ Ô,ì X��T�T�oÜ º � ìTì,º X��,� Ô �!�CX±�TÜ
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ,� ÔTÔ X ì ÝTÝ ì Ü � ìTì,º X�ÜTÜT� �!�CX±Ür�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ,�VÞ º X ìVÔ ÞVÞr� � ìTì,º X Ô Ü ì ��ÝrX±Ü,�
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ,�VÞTÜrX±Þ ì �VÞ Ô � ìTì,º X ÔTÔ,º �!�CX º �
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ,�VÞTÜrX ì �T�VÝT� � ìTì,º X ÔTÔ,º ��ÝrX º Ü
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ ÞTÞTÝTÞrX�� º � º Ý � ìTì,º X�Ý,� Ô �!�CX±Ü ì
ºTº �T�9ë Ôwº � 8 ºoÔTÔ ÞTÞTÝTÞrX��VÜ ì �T� � ìTì,º X�Ý,� Ô � Ô X��T�
ºTº �T�9ë Ôwº � 8 ºoÔTÔ ÞTÞTÝ ì X±Þ Ô Ü º � � ìTì,º X�Ý,�V� � Ô X��VÞ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ ÞTÞTÝ ì X±Þ Ô Þ ºTº � ìTì,º X�Ý,�V� �!�CX º �
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ ÞTÞ,�V�rX��C�T�cÝTÜ � ìTì,º X�ÝTÞV� �!�CX ºVì
ºTº �T�9ë Ôwº � 8 ºoÔTÔ ÞTÞ,�V�rX��C��ÝVÞTÝ � ìTì,º X�ÝTÞV� � Ô X��VÞ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ ì,º �CX±Ý ì �V�C� � ìTì,º X�ÞTÜVÝ �!�CX Ô Þ
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ ì,º �CX��V�,� º � � ìTì,º X�ÞTÜVÝ � Ô X��C�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ ì,º ÞrX��VÝ º Ü Ô � ìTì,º X�ÞTÜVÞ �!�CX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ ì,º ÞrX��T�VÜ ºTº � ìTì,º X�ÞTÜVÞ � Ô X±ÝTÞ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ ì,ºVì X��T� ìVì Ü � ìTì,º X�Þ Ô � �!�CX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ ì,ºVì X�� ì � º � � ìTì,º X�Þ Ô � � Ô X±ÝTÜ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔ Þ ì ÜT�rX±Ýr� ì �VÝ � ìTì,º X�Þ ÔVÔ �!�CX±Ü ì
ºTº �T�9ë Ôwº � 8 ºoÔTÔ Þ ì ÜT�rX±Ý º ÝT� Ô � ìTì,º X�Þ ÔVÔ � Ô X±ÝTÞ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì �TÝ Ô X±� º Ý Ôwº � ìTì ÜCX º � ì � Ô X±Ü º
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì �TÝ,�CX±�TÜTÝ ìTì � ìTì ÜCX º � º � Ô X º �
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì �TÝTÝrX±�r��Ý Ôwº � ìTì ÜCX º � Ô � Ô X Ô Ü
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì ��� Ô X ì � Ô �V� � ìTì ÜCX�Ü º � ��ÜrX±ÞT�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì ��� Ô X ì � Ô �VÜ � ìTì ÜCX�Ü º � ��ÜrX±ÞTÞ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì ���TÝrX ì Ýr� º Þ � ìTì ÜCX�Ü º Ý ��ÜrX ì,º
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì ���TÝrX ì Ýr�cÜT� � ìTì ÜCX�Ü º Ý ��ÜrX±ÞTÜ
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ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì ��� ì X ì,º ÝVÝTÝ � ìTì ÜCX�ÜTÜT� � Ô X ºoÔ
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì ��� ì X ì,º ÝT�V� � ìTì ÜCX�ÜTÜT� � Ô Xy�!�
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì �T�T�TX ì �VÞT�T� � ìTì ÜCX�Ü Ô � � Ô X Ô �
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º ���rX��T�VÞT� ì � ìTì ÜCX�Ýr�V� � Ô X±Þ º
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì,º ���rX��VÞ Ô �T� � ìTì ÜCX�Ýr�V� �!�CX��T�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì,º �T�TX ì,º �oÞTÞ � ìTì ÜCX�Ýr� Ô �!�CX±Ý,�
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º �T�TX ì ÜT�VÝr� � ìTì ÜCX�Ýr� Ô � Ô X±Þr�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì,º � º X±Ý,�V�C��Ý � ìTì ÜCX�Ýr�cÝ �!�CX��T�
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º � º X±Ý,�T�V�VÝ � ìTì ÜCX�Ýr�cÝ � Ô X±ÞTÜ
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º ��ÜrX±Þ,�VÝVÜr� � ìTì ÜCX�Ýr� ì � Ô X±ÞTÜ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì,º ��ÜrX±ÞTÞTÝVÞ Ô � ìTì ÜCX�Ýr� ì �!�CX��VÝ
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º � Ô X��C��ÜT� Ô � ìTì ÜCX�Ý º � � Ô X±Þ Ô
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì,º � Ô X��C�!� Ô,ì � ìTì ÜCX�Ý º � �!�CX±Ýr�
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì,º �!�CX±Ý,�T�oÞT� � ìTì ÜCX�Ý º�Ô � Ô X��C�
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì Ü,� Ô X��VÞTÝ ì Ý � ìTìVÔ X��,� ì �!�CX±ÞTÝ
ºTº �T�9ë Ôwº � ¸ ºoÔTÔTì �V�r�TX ì �T�oÞTÜ � ìTìVÔ X Ô �VÞ �!�CX º �
ºTº �T�9ë Ôwº � 8 ºoÔTÔTì �V�r�TX ì ÝTÝT� ì � ìTìVÔ X Ô �VÞ � Ô X Ô Ü
ºTº �T�9ë Ôwº � 8 ºoÔTÔTìTì �T�CX±Þ,�VÝV�,� � ìTì �lXî�V�T� �!�CX±� º
ºTº �T�9ë Ôwº � 8 ºoÔTÔTìTì �VÝrX±Þ ºoÔ �VÞ � ìTì �lXî�V�VÞ � Ô X ìTì
ºTº �T�9ë Ôwº � 8 ºoÔTÔTìTì �T�CX��VÝTÜVÜTÞ � ìTì �lXî�C�V� � Ô X ì �
ºTº �T�9ë Ôwº � 8 ºoÔTÔTìTì �VÞrX±Þ Ôwºoì � � ìTì �lXî�C�cÜ �!�CX º �
ºTº �T�9ë Ôwº � 8 ºoÔTÔTìTì � ì X±ÞTÜ,�l��� � ìTì �lXî�C�cÝ �!�CXy�!�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�T� º �TX��VÜ,�l�!� � ìTì �lX�ÞTÜC� � Ô X ì Ý
ºTº �T�9ë Ôwº � 8 ºoÔ �o�r�!�VÝrX ìTì Ý ºTº � ìTì ÝCX º �oÝ � Ô X�� ì
ºTº �T�9ë Ôwº � 8 ºoÔ �o� º � º X ì Þ,�oÝ,� � ìTì ÝCX�Ü º � � Ô X±Þr�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÜ Ô �CX±ÞT�TÞV� Ô � ìTì ÝCXî�C�cÞ � Ô X±Þ,�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÜ Ô ÝrX±Þ,�C�cÝr� � ìTì ÝCXî� º � � Ô X±Þ ì
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÜ Ô �CX±ÞTÜTÝ Ô Ý � ìTì ÝCXî� º�Ô � Ô X��C�
ºTº �T�9ë Ôwº � 8 ºoÔ �o� Ôwº �TX±ÝT�T� º Ý � ìTì ÝCX ì,º Ý � Ô X ìVÔ
ºTº �T�9ë Ôwº � 8 ºoÔ �o� ÔwºTº X��VÝ Ô Þ º � ìTì ÝCX ì,º Þ � Ô X ìVÔ
ºTº �T�9ë Ôwº � 8 ºoÔ �o� Ôwº �CX��VÝTÜC� ì � ìTì ÝCX ì ÜT� � Ô X��VÜ
ºTº �T�9ë Ôwº � 8 ºoÔ �o� Ôwº ÝrX��T�T�V�C� � ìTì ÝCX ì Ü ì � Ô X±Þ,�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�,�VÞ Ô X ìVÔTÔ,ºTº � ìTì �lX�Ü,�oÜ ��ÜrX±Þ,�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�,�VÞ,�CX ì,ºTº�Ô � � ìTì �lX�ÜTÞC� � Ô X±� ì
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÝ Ô ÞrX ºTº ��� ì � ìTì �lXî� Ô Ý ��ÜrX��T�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÝ Ô ÞrX��VÞ ºoì Ý � ìTì �lXî� Ô Þ � º X ì �
ºTº �T�9ë Ôwº � 8 ºoÔ �o�TÝ,� ì X�� ì �cÝT� � ìTì �lX�ÝTÜVÜ ��ÜrX±�TÞ
ºTº �T�9ë Ôwº � ¸ ºoÔ �o�,�C��ÞrX±ÝTÝ Ô ÝT� � ìTì �lXî�VÜ ì �!�CX±�TÜ
ºTº �T�9ë Ôwº � 8 ºoÔ �o�,�C��ÞrX±Þr�T�cÜ ì � ìTì �lXî�VÜ ì � Ô X º �
ºTº �T�9ë Ôwº � ¸ ºoÔ �o�,�C� ì X��V� ì �,� � ìTì �lXî� Ô,º �!�CXy�T�
ºTº �T�9ë Ôwº � 8 ºoÔ �o�,�C� ì X�� ì �oÞ,� � ìTì �lXî� Ô,º � Ô X±Ü Ô
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ºTº �T�9ë Ôwº � ¸ ºoÔ �o�,�VÞ Ô X�� º ÜT�VÜ � ìTì �lX ì,º � ��ÝrX Ôwº
ºTº �T�9ë Ôwº � 8 ºoÔ �o�,� º �rX�� ÔTÔTì,º � ìTì �lXî� Ô � � Ô X±Ý º
ºTº �T�9ë Ôwº � 8 ºoÔ �o� ì �V�rX ì � ºoìVÔ � ìTì ÞCX�Ü,�V� ��ÜrX Ô Þ
ºTº �T�9ë Ôwº � 8 ºoÔ �o� ì �C�TX ìVÔ � Ô � � ìTì ÞCX�Ü,�oÞ ��ÜrX±�,�
ºTº �T�9ë Ôwº � 8 ºoÔ �l���T�,�CX±ÞT� ì Ü ì � ìTì ÞCXî�VÜC� ��ÜrX±ÜTÝ
ºTº �T�9ë Ôwº � 8 ºoÔ �l���T�TÞrX±Þ º ÝVÜ ì � ìTì ÞCXî�VÜVÜ ��ÜrX±Ür�
ºTº �T�9ë Ôwº � 8 ºoÔ �l��� º �TX±Þ Ô �l� º � ìTì ÞCXî�VÝ ì ��ÜrX��VÞ
ºTº �T�9ë Ôwº � 8 ºoÔ �l��� º ÝrX±Þ ÔTÔ Þ Ô � ìTì ÞCXî�VÞVÜ ��ÜrX±Ý Ô
ºTº �T�9ë Ôwº � 8 ºoÔ �l��� º ÞrX�� ì �V�TÝ � ìTì ÞCXî�VÞVÞ ��ÜrX��C�
ºTº �T�9ë Ôwº � 8 ºoÔ �l��� Ôwº X±Þr�!�oÝT� � ìTì ÞCX�Ý º Ý ��ÜrX±Þ,�
ºTº �T�9ë Ôwº � 8 ºoÔ �l��� ÔTÔ X±Þ,� ì ÜTÝ � ìTì ÞCX�ÝTÜ º ��ÜrX±Þr�
ºTº �T�9ë Ôwº � 8 ºoÔ �l�T��� Ô X±ÝT�TÞC� º � ìTì ÞCXî� ì Ý ��ÜrX±ÜTÞ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�T���,�CX��T�T�oÞ,� � ìTì ÞCXî� ìVì ��ÜrX��T�
ºTº �T�9ë Ôwº � 8 ºoÔ �l�T���TÝrX±ÝTÞTÝV�TÞ � ìTì ÞCX�ÞT�C� ��ÜrX±Ý º
ºTº �T�9ë Ôwº � 8 ºoÔ �l��ÜTÜ Ô X�� ìVÔ ÞTÝ � ìTìTì X Ôwº Ý ��ÜrX��VÜ
ºTº �T�9ë Ôwº � 8 ºoÔ �l��Ü Ô ÝrX±Þ ì �oÜTÝ � ìTìTì X Ô � ì ��ÜrX±ÝTÞ
ºTº �T�9ë Ôwº � 8 ºoÔ �l��Ü Ô �CX±ÞTÝTÜVÞ,� � ìTìTì X Ô Ý º ��ÜrX±ÝTÜ
ºTº �T�9ë Ôwº � 8 ºoÔ �l� Ô,ì �TX±Ýr��ÝT�VÝ � ìTìTì X�Þ,�V� ��ÜrX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�V�r�TX ì ���C�!� º �T�T�CX Ô ÜC� � Ô X º �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� Ô �CX±ÜTÝ ÔTì Ý º �T�T�CXî�T�V� � Ô X±�TÜ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� Ô �CX��V�,� ÔTÔ º �T�T�CXî�T�oÝ ��ÜrX ì �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� Ô,ì X±Ü,�VÞT�VÞ º �T�T�CXî�VÝC� ��ÜrX±Þ,�
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� Ô,ì X��V�T�C��Þ º �T�T�CXî�VÝC� ��ÜrX±Þ ì
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�C�TX±Ü,�V� º � º �T�T�CXî�VÝVÝ � Ô X±�TÝ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�C�TX�� º �T�VÞ º �T�T�CXî�VÝT� � Ô X±�TÞ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�VÞrX±ÜTÜ Ô,º Ý º �T�T�CXî�VÞT� ��ÜrX ì �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝ º X±Ü,�VÝ Ô Ý º �T�T�CXî� ì � � Ô X ºTº
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝTÜrX ºVì �VÞTÞ º �T�T�CXî� ìVì � Ô X±ÜT�
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝTÜrX�� º �l�!� º �T�T�CX�ÝT�V� � Ô X º Ý
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝ,�CX±ÜTÝ Ô �VÞ º �T�T�CX�ÝT�T� � Ô X±� º
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝ,�CX��C� ì � ì º �T�T�CX�ÝT�T� � Ô Xy��Ý
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝTÞrX±Ü ì,ºVº � º �T�T�CX�Ýr�cÜ � Ô Xy� Ô
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�VÝTÞrX�� º � ì � º �T�T�CX�Ýr�cÜ � Ô X±� ì
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�C�TX�� ìVÔTìVÔ º �T�T�CX�Ý ºVº � Ô X±�TÝ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�VÜrX ì,ºVì Ü ì º �T�T�CX�Ý º Þ � Ô X º �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�T�CX��T�VÝ º Þ º �T�T�CX�ÝTÜVÜ � Ô Xy��Þ
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!�T�VÝrX±ÞT�TÜT�VÜ º �T�T�CX�ÝTÜVÝ � Ô X±�r�
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� ì �CX±ÝTÞ ìoÔwº º �T�T�CX�ÝTÞVÞ � Ô X º �
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� ì ÞrX��VÞr�c�,� º �T�T�CX�Ý ì Ý � Ô X±� º
ºTº �T�9ë Ôwº � 8 ºoÔ �l�!� ìTì X±Þ º ���V� º �T�T�CX�Ý ìVì ��ÜrX±Ü Ô
ºTº �T�9ë Ôwº � 8 ºoÔ �l��Þ Ô ÜrX��VÝ º�Ô,ì º �T�T�CX�Þr� ì ��ÜrX ºTº
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ºTº �T�9ë Ôwº � 8 ºoÔ � º �,�V�rX ì ÜT�VÝ Ô º �T�r�VX�ÜTÞT� � Ô X±�r�
ºTº �T�9ë Ôwº � 8 ºoÔ � º �,� Ô X±Þ,�VÜ Ô � º �T�r�VX Ô � º � º X±ÞTÜ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �,�T�CX±Þ ìTì �VÜ º �T�r�VX Ô �V� � º X±Þr�
ºTº �T�9ë Ôwº � 8 ºoÔ � º �,�VÝrX�� ìTì Ý º º �T�r�VX Ô �V� ��ÜrX º Þ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �,�T�CX±ÞTÝ ºVº � º �T�r�VX Ô ÝV� ��ÜrX±�,�
ºTº �T�9ë Ôwº � 8 ºoÔ � º �,�VÞrX ì,ºVìoÔ � º �T�r�VX Ô ÝVÜ ��ÜrX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔ � ºTº �V�rX�� ì ÜV�T� º �T�r�VX ì ÜVÜ � Ô Xy��Ü
ºTº �T�9ë Ôwº � 8 ºoÔ � ºTºVìTì X��T� Ô ÜT� º �T� º X��TÝT� ��ÜrXy� ì
ºTº �T�9ë Ôwº � 8 ºoÔ � ºoÔwº �CX ì ��Þ Ô Þ º �T� º X Ô � ì � Ô X±�TÝ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �C��ÞrX�� ì �oÜTÜ º �T� º X�ÝTÝT� ��ÜrX±Þ Ô
ºTº �T�9ë Ôwº � 8 ºoÔ � º �C� ì X±ÞTÞTÞT�VÜ º �T� º X�Ý,�o� ��ÜrX��VÜ
ºTº �T�9ë Ôwº � 8 ºoÔ � º � º �rX��C��ÜVÜTÞ º �T� º X�Ý,�oÜ ��ÜrX±ÝTÝ
ºTº �T�9ë Ôwº � 8 ºoÔ � º � º �TX ì ÜTÝT�C� º �T� º X�Ý,�oÝ ��ÜrX±Ý Ô
ºTº �T�9ë Ôwº � 8 ºoÔ � º � ºTº X±Þ ìVÔ �TÜ º �T� º X�Ý,� ì ��ÜrX±Ý,�
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T�V�rX±�TÞTÝT�T� º �T� º Xî�T�oÜ � Ô X±� º
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T� º X±�TÝTÞV�TÞ º �T� º Xî�T� ì ��ÜrX ì,º
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T�VÝrX±�TÝTÝT�V� º �T� º Xî�T�o� ��ÜrX Ô,ì
ºTº �T�9ë Ôwº � 8 ºoÔ � º �VÝTÝrX��T�VÜ ºoÔ º �T� º Xî� ìVì ��ÜrX��VÝ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T�VÝrX±Ýr� ì �C� º �T� º X�Þ º Ý � º X ì Þ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T�T�CX±ÝT�,�l��Ü º �T� º X�Þ º Þ ��ÜrX º Þ
ºTº �T�9ë Ôwº � 8 ºoÔ � º �T�VÞrX�� ì �oÞr� º �T� º X�ÞTÜC� ��ÜrX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔ � º Ý º �TX�� ìTìTº � º �T� º X ìVÔTì � º X ì,º
ºTº �T�9ë Ôwº � 8 ºoÔ � º Ý ºTº X±ÝT�,�V� ì º �T� º X ì � º ��ÜrX±� º
ºTº �T�9ë Ôwº � 8 ºoÔ � º Ý º ÜrX±Ýr� ì �,� º �T� º X ì � Ô ��ÜrX º Ý
ºTº �T�9ë Ôwº � 8 ºoÔ � º �VÞT�rX ìVÔwº �!� º �T�TÜCX�ÜTÞT� ��ÜrX ì �
ºTº �T�9ë Ôwº � 8 ºoÔ � º Þ ÔTÔ X ì Ü ìVì Ü º �T�TÜCXî�VÝV� ��ÜrX º Ü
ºTº �T�9ë Ôwº � 8 ºoÔ � º ÞTÞTÝrX��VÝ ì Þ Ô º �T�TÜCX�Ý,�V� � Ô X±�,�
ºTº �T�9ë Ôwº � 8 ºoÔ � ºVì �VÝrX�� º � º Þ º �T�TÜCX ì,º � ��ÜrX±Ý,�
ºTº �T�9ë Ôwº � 8 ºoÔ � ºVì �T�CX±ÝTÝ,�l��Ü º �T�TÜCX ì,º�Ô ��ÜrX±Þ º
ºTº �T�9ë Ôwº � 8 ºoÔ � ºVì �VÞrX±Ýr���VÜ Ô º �T�TÜCX ì,º Ý ��ÜrX±ÞTÞ
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜr� º �rX ì Ý º Ý º º �T� Ô X�Ür�cÝ ��ÜrX±Ý ì
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜr� Ô �CX ì,º �V�C� º �T� Ô X�Ü ì � � º X ì �
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º Ý ì X±Þr��Ü º � º �T� Ô Xî� º�Ô ��ÜrX±Ü,�
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º �V�rX��VÝ Ô �V� º �T� Ô Xî� º Ý ��ÜrX Ô �
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º �C�TX��VÝ Ô � Ô º �T� Ô Xî� ºoì ��ÜrX±Ü,�
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º � º X±ÝTÝ,�o�TÝ º �T� Ô Xî�VÜC� ��ÜrX±ÜTÝ
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º Þ º X±Þ º Þ ì,º º �T� Ô Xî�T� ì ��ÜrX�� º
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º ÞTÜrX��T� ì �,� º �T� Ô Xî�VÝ º ��ÜrX±Þr�
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º Þ Ô X±Þr� Ô �VÜ º �T� Ô Xî�VÝT� ��ÜrX�� ì
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º Þ,�CX��VÝr� ì Þ º �T� Ô Xî�VÝT� ��ÜrX�� ì
ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º ÞTÝrX��T�T�l��Þ º �T� Ô Xî�T�o� ��ÜrX±ÝTÞ
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ºTº �T�9ë Ôwº � 8 ºoÔ �oÜ º Þ,�CX��VÝTÞ ºVì º �T� Ô Xî�T�oÜ ��ÜrX��VÞ

ºTºTº Ü í �,� º 8 ºoÔTÔ �VÜTÞTÜrX±ÞTÝTÝT� ì � ì ÞTÞCX�ÝT� ì �!�CX º �
ºTºTº Ü í �,� º 8 ºoÔTÔ � Ô ÜTÜrX±Ý ì �V�T� � ì ÞTÞCXî� Ô � �!�CX Ô Þ
ºTºTº Ü í �,� º 8 ºoÔTÔ � Ô Ü Ô X±Ý ºTº ÝTÝ � ì ÞTÞCXî� Ô Þ �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔTÔ � Ô Ü,�CX±Ý Ô Þ ºTº � ì ÞTÞCXî�T�l� �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔTÔ � Ô � ì X±Ý ìVÔ � º � ì ÞTÞCX�Þr�cÝ ��ÝrX±�,�
ºTºTº Ü í �,� º 8 ºoÔTÔ Þ,�VÝ,�CX±ÝT�,�oÝT� � ìTì �VX�Þ,�o� �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔTÔ ÞTÞTÝ ì X±Þ ºVìVì Ü � ìTì,º X�Ý,�V� ��ÞrX±� ì
ºTºTº Ü í �,� º 8 ºoÔTÔTì,º ���rX ì �VÜC�T� � ìTì ÜCX�Ýr�V� �!�CX Ô �
ºTºTº Ü í �,� º 8 ºoÔTÔTìTì �T�CX��T�V�T�C� � ìTì �lXî�V�T� ��ÝrX��VÝ
ºTºTº Ü í �,� º 8 ºoÔ �o�TÜ Ô �CX±ÞTÝTÜV�T� � ìTì ÝCXî�C�cÞ �!�CX Ô �
ºTºTº Ü í �,� º 8 ºoÔ �o� Ôwº �TX±Ýr��� Ô Ý � ìTì ÝCX ì,º Ý �!�CX�� ì
ºTºTº Ü í �,� º 8 ºoÔ �o� ÔwºTº X��VÝ ì ÜT� � ìTì ÝCX ì,º Þ �!�CX��VÞ
ºTºTº Ü í �,� º 8 ºoÔ �o� Ôwº �CX��VÝ,�oÜ Ô � ìTì ÝCX ì ÜT� �!�CX±Ýr�
ºTºTº Ü í �,� º 8 ºoÔ �o� Ôwº ÝrX��T�V�T� ì � ìTì ÝCX ì Ü ì �!�CX��VÜ
ºTºTº Ü í �,� º 8 ºoÔ �o�,�VÞ,�CX ì ÜTÜ ì,º � ìTì �lX�ÜTÞC� �!�CX�� Ô
ºTºTº Ü í �,� º 8 ºoÔ �o�,�C��ÞrX��VÜ,�o�,� � ìTì �lXî�VÜ ì �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ �l���,� º X±Þ º ÜV�TÝ � ìTì ÞCX�Ý,� Ô �!�CX±Ü,�
ºTºTº Ü í �,� º 8 ºoÔ �l���,�VÜrX±Þ Ô �oÝ º � ìTì ÞCX�Ý,�V� �!�CX±Ü ì
ºTºTº Ü í �,� º 8 ºoÔ �l���,� Ô X±Þ,�T�oÞ º � ìTì ÞCX�Ý,� ì �!�CX±Ü,�
ºTºTº Ü í �,� º 8 ºoÔ �l���,�T�CX±ÞTÜT�V� ì � ìTì ÞCX�ÝTÝ º �!�CX±ÜT�
ºTºTº Ü í �,� º 8 ºoÔ �l�T��� Ô X±Ý ì ÝC�!� � ìTì ÞCXî� ì Ý �!�CX±�TÞ
ºTºTº Ü í �,� º 8 ºoÔ �l�T���,�CX�� º ÜVÝTÜ � ìTì ÞCXî� ìVì �!�CX±� º
ºTºTº Ü í �,� º 8 ºoÔ �l�T���TÝrX±Ý ì �V�VÝ � ìTì ÞCX�ÞT�C� ��ÝrX ì �
ºTºTº Ü í �,� º 8 ºoÔ �l� Ô Ü ì X�� ì ÝC�T� � ìTìTì Xî�C�cÜ ��ÝrX º �
ºTºTº Ü í �,� º 8 ºoÔ �l� Ô,ì �TX±Ý Ô �VÝTÝ � ìTìTì X�Þ,�V� ��ÝrX��C�
ºTºTº Ü í �,� º 8 ºoÔ �l�!�V�r�TX ì �!� º � º �T�T�CX Ô ÜC� �!�CX±ÝTÜ
ºTºTº Ü í �,� º 8 ºoÔ �l�!� ì �CX±Þr��ÞT� ì º �T�T�CX�ÝTÞVÞ �!�CX��VÜ
ºTºTº Ü í �,� º 8 ºoÔ �l�!� ì ÝrX��T� º �,� º �T�T�CX�Ý ì � �!�CX��VÞ
ºTºTº Ü í �,� º 8 ºoÔ �l�!� ì �CX��VÝ ì Ü Ô º �T�T�CX�Ý ì Ü �!�CX±ÞTÝ
ºTºTº Ü í �,� º 8 ºoÔ �l�!� ì ÞrX��T�T�o�r� º �T�T�CX�Ý ì Ý �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ �l��Þ Ô ÜrX�� º � Ô � º �T�T�CX�Þr� ì �!�CX±ÞTÜ
ºTºTº Ü í �,� º 8 ºoÔ �l��Þ ÔTÔ X±Ý ÔwºVº Ý º �T�T�CX�Þ ºVº �!�CX±ÞTÞ
ºTºTº Ü í �,� º 8 ºoÔ � º ��Ý,�CX��C� ì Ü ì º �T�r�VXî�V�C� �!�CX±Ü,�
ºTºTº Ü í �,� º 8 ºoÔ � º ��ÞTÝrX��T�T�l��Ý º �T�r�VXî�T�oÞ ��ÝrX��VÜ
ºTºTº Ü í �,� º 8 ºoÔ � º ��Þ,�CX��V� ì �VÝ º �T�r�VXî�VÝC� ��ÝrX±ÜTÞ
ºTºTº Ü í �,� º 8 ºoÔ � ºTº �V�rX±Ý º �VÜ,� º �T�r�VX ì ÜVÜ �!�CX º �
ºTºTº Ü í �,� º 8 ºoÔ � ºoÔ � Ô X±ÞTÝT� ì � º �T� º X�ÜTÞVÜ �!�CX±Þ ì
ºTºTº Ü í �,� º 8 ºoÔ � ºoÔwºVì X ì,º Þ Ô Ü º �T� º X Ôwº�Ô �!�CX�� ì
ºTºTº Ü í �,� º 8 ºoÔ � º �C��ÞrX±Þ º �V� Ô º �T� º X�ÝTÝVÞ �!�CX ì �
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ºTºTº Ü í �,� º 8 ºoÔ � º �T�VÝrX±ÝTÜTÞ Ô Þ º �T� º X�Þ º Ý �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � º �T�T�CX±Ý º � Ô � º �T� º X�Þ ºoì �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � º �T�VÞrX±ÝT�TÞVÞ,� º �T� º X�ÞTÜC� �!�CX±ÞTÞ
ºTºTº Ü í �,� º 8 ºoÔ � º Ý ºTº X��T� ì �C� º �T� º X ì � º �!�CX��VÝ
ºTºTº Ü í �,� º 8 ºoÔ � º Ý º ÜrX��VÞTÞ ºoÔ º �T� º X ì � Ô �!�CX±ÝTÞ
ºTºTº Ü í �,� º 8 ºoÔ � º �VÞTÜrX ìVÔ ÞT� º º �T�TÜCX�Ü ì Ü �!�CX��V�
ºTºTº Ü í �,� º 8 ºoÔ � º Þ ÔTÔ X ì ÜT� Ô � º �T�TÜCXî�VÝV� �!�CX ì Ý
ºTºTº Ü í �,� º 8 ºoÔ � º Þ,�VÝrX±ÞT�,�oÞr� º �T�TÜCXî� ì Ü �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � º Þ,�T�CX��VÝ,�l��Ü º �T�TÜCXî� ì Ý �!�CX ì Ý
ºTºTº Ü í �,� º 8 ºoÔ � º Þ,�VÞrX±ÝTÞr�cÞ,� º �T�TÜCXî� ì Þ �!�CX ì Ü
ºTºTº Ü í �,� º 8 ºoÔ � º Þ,� ì X��VÝ Ô ÝTÜ º �T�TÜCX�ÝT�C� �!�CX ìVÔ
ºTºTº Ü í �,� º 8 ºoÔ � º ÞTÝT�rX�� Ô ÞC�T� º �T�TÜCX�ÝT� Ô �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � º ÞTÝr�TX��VÝr� Ôwº º �T�TÜCX�ÝT�VÝ �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � º ÞTÞTÝrX��VÝr� ì,º º �T�TÜCX�Ý,�V� �!�CX��VÜ
ºTºTº Ü í �,� º 8 ºoÔ � º ÞTÞTÞrX�� º Ý ì,º º �T�TÜCX�ÝTÞV� �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � º Þ ì ÜrX��V�TÞT� Ô º �T�TÜCX�Ý ìoÔ �!�CX±Ý ì
ºTºTº Ü í �,� º 8 ºoÔ � º Þ ì �CX±ÝTÞTÜ Ô � º �T�TÜCX�Ý ìVì �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � º Þ ì ÞrX��V�T�VÜTÜ º �T�TÜCXî�V�VÞ �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �r�TX±Ý ìVÔ ÞTÞ º �T�TÜCXî�C�cÝ �!�CX�� º
ºTºTº Ü í �,� º 8 ºoÔ � ºVì � Ô X±Ý Ôwº �TÝ º �T�TÜCXî� º�Ô �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �,�CX��V� Ô �T� º �T�TÜCXî�VÜ º �!�CX±ÞT�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì ���rX±ÝTÝ º Ýr� º �T�TÜCXî� Ô � �!�CX±Þ º
ºTºTº Ü í �,� º 8 ºoÔ � ºVì � Ô X��T�VÜ ì Ý º �T�TÜCXî�T�l� �!�CX±Þ,�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �!�CX±Ý,�VÜVÜ º º �T�TÜCXî�T� ì �!�CX±Þ º
ºTºTº Ü í �,� º 8 ºoÔ � ºVì,º �TX±Ý Ô �c�T� º �T�TÜCXî�T�o� �!�CX±Ý,�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì,ºoÔ X±ÝTÜTÜT�VÝ º �T�TÜCXî�T� ì �!�CX±Þ Ô
ºTºTº Ü í �,� º 8 ºoÔ � ºVì,º �CX±Ý,�V� ì Ü º �T�TÜCXî�VÞT� �!�CX±Þr�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Ür�TX��T� º � º º �T�TÜCXî� ì Þ �!�CX±Þ,�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Ü,�CX±ÝT�T� Ô Þ º �T�TÜCX�ÞT� ì �!�CX±ÞTÝ
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Ü ì X±Ý Ôwº Þ,� º �T�TÜCX�Þ º � �!�CX��VÞ
ºTºTº Ü í �,� º 8 ºoÔ � ºVìVÔwº X±ÝT� ìoÔwº º �T�TÜCX�Þ º Þ �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � ºVìVÔ �CX�� Ô ÝVÞ,� º �T�TÜCX�ÞTÜVÝ �!�CX��VÞ
ºTºTº Ü í �,� º 8 ºoÔ � ºVìVÔ ÞrX��VÝ,�oÝ º º �T�TÜCX�Þ ÔVÔ �!�CX�� ì
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �C�TX��VÞr� º � º �T�TÜCX�Þ,� º �!�CX±Þ ì
ºTºTº Ü í �,� º 8 ºoÔ � ºVì � Ô X��VÝr�cÝ ì º �T�TÜCX�ÞTÝC� �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �T�CX��VÝ º � º º �T�TÜCX�ÞTÝ ì �!�CX ì �
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Ýr�TX��VÝ ìTºVì º �T�TÜCX�ÞTÞV� �!�CX±Þ Ô
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Ý Ô X��VÜTÜ º � º �T�TÜCX�ÞTÞVÞ �!�CX±ÞT�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì ÝTÞrX��VÜ,�l��Þ º �T�TÜCX�Þ ìVì �!�CX��T�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �C�TX�� º �V�TÝ º �T�TÜCX ì �T� �!�CX��VÝ
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �T�CX�� Ô �V�VÝ º �T�TÜCX ì �cÞ �!�CX��V�
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ºTºTº Ü í �,� º 8 ºoÔ � ºVì �T�CX±Ý,�T� ì,º º �T�TÜCX ì,º�Ô �!�CX�� º
ºTºTº Ü í �,� º 8 ºoÔ � ºVì �VÞrX��VÜ Ô Þ,� º �T�TÜCX ì,º Ý �!�CX±Ý,�
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Þ º X��T�T� º Ü º �T�TÜCX ì ÜT� �!�CX��VÞ
ºTºTº Ü í �,� º 8 ºoÔ � ºVì Þ,�CX�� Ô ���C� º �T�TÜCX ìVÔ � �!�CX±Ý Ô
ºTºTº Ü í �,� º 8 ºoÔ � ºVì ÞTÞrX��VÜ,� ì � º �T�TÜCX ì � Ô �!�CX ÔTÔ
ºTºTº Ü í �,� º 8 ºoÔ � ºVìTì �TX�� ºVì �T� º �T�TÜCX ì Ý º �!�CXy�!�
ºTºTº Ü í �,� º 8 ºoÔ � ºVìTìVÔ X�� º Ý Ô Ü º �T�TÜCX ì �o� ��ÝrX ì Ü
ºTºTº Ü í �,� º 8 ºoÔ � ºVìTìTì X��VÜ Ô �TÞ º �T�TÜCX ì Þ Ô �!�CX±Ü,�
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º Ý ì X±Þ Ô �o�TÝ º �T� Ô Xî� º�Ô �!�CX±ÝTÝ
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º �T�CX��V�TÜ Ô � º �T� Ô Xî� Ô � �!�CX º �
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º ÞT�rX±ÝTÝ º �VÜ º �T� Ô Xî�T�oÜ ��ÝrX±Þr�
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º Þ º X±Ý,�VÞ ì Ü º �T� Ô Xî�T� ì ��ÝrX ì �
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º ÞTÜrX±ÝTÝ,�V�VÝ º �T� Ô Xî�VÝ º ��ÝrX ìVÔ
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º Þ Ô X±ÝTÞTÞ º � º �T� Ô Xî�VÝ Ô ��ÝrX ìTì
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º Þ,�CX±Ý Ôwº ��� º �T� Ô Xî�VÝT� ��ÝrX±ÞTÞ
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º ÞTÝrX±Ý,� ÔVÔwº º �T� Ô Xî�T�o� ��ÝrX ìTì
ºTºTº Ü í �,� º 8 ºoÔ �oÜ º Þ,�CX±Ý Ô Ü Ô,ì º �T� Ô Xî�T� º ��ÝrX ì �
ºTºTº Ü í �,� º 8 ºoÔ �oÜ ºVì,º X±Ý,� Ô �T� º �T� Ô Xî�VÞVÝ �!�CX º Ý
ºTºTº Ü í �,� º 8 ºoÔ �oÜ ºVì �CX��VÞ ìTº Ý º �T� Ô X�ÞT�V� ��ÝrX ìVÔ
ºTºTº Ü í �,� º 8 ºoÔ �oÜ ºVìTì X±ÝTÝ ìVìVÔ º �T� Ô X�ÞT�T� �!�CX±�TÜ
ºTºTº Ü í �,� º 8 ºoÔ �oÜTÜT�TÝrX�� ì �V� Ô º �T� Ô X�Þ º�Ô �!�CXy� º
ºTºTº Ü í �,� º 8 ºoÔ �oÜTÜr���rX��VÞTÜVÞTÜ º �T� Ô X�ÞTÜT� �!�CX±Ü Ô
ºTºTº Ü í �,� º 8 ºoÔ �oÜTÜr�!�CX��T�T� º Ü º �T� Ô X�Þ ÔTì �!�CX±ÜTÜ
ºTºTº Ü í �,� º 8 ºoÔ �oÜTÜ º �CX�� ì � ì � º �T� Ô X�Þ,�oÝ �!�CX±ÜT�
ºTºTº Ü í �,� º 8 ºoÔ �oÜTÜTÜT�rX��VÞTÞVÜ,� º �T� Ô X�Þ ì � �!�CX º Þ

º Ü Ô � í ��Ý,� 8 ºoÔ � º Þ ì �rX��C�T� Ô Þ º �T�TÜCX�ÝTÞVÝ �!�CX��V�
º Ü Ô � í ��Ý,� 8 ºoÔ � º Þ ìVÔ X��C��ÞVÜ Ô º �T�TÜCX�Ý ì � �!�CX��C�
º Ü Ô � í ��Ý,� 8 ºoÔ � º Þ ì �CX��C��ÞV�,� º �T�TÜCXî�V�T� ��ÝrX��T�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �T�rX�� Ô � ì Þ º �T�TÜCXî�C�cÜ �!�CX��VÞ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �TÜrX��VÜ Ô Þ,� º �T�TÜCXî� º � �!�CX±Ý,�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �TÝrX��VÜr�cÝ,� º �T�TÜCXî�VÜV� �!�CX Ô Þ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì � ì X±Ý Ô Ý ì Þ º �T�TÜCXî�VÜVÞ �!�CX Ô Ý
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì � º X��C� Ô �VÝ º �T�TÜCXî� Ô Ý �!�CXy�!�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �!�CX±Ý,�T�oÞ ì º �T�TÜCXî�T� Ô ��ÝrX��VÝ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì ��ÞrX±ÝTÝ ì ÞTÝ º �T�TÜCXî�VÝ º ��ÝrX±ÞTÞ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì,º �TX±ÝTÝTÝ ºTº º �T�TÜCXî�T�o� ��ÝrX��VÞ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì,ºoÔ X±Ý,�T�V�T� º �T�TÜCXî�T� ì ��ÝrX�� º
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì,º �CX±ÝTÞTÜT� º º �T�TÜCXî�VÞT� ��ÝrX Ô Ü
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì ÜT�rX±Ý º ÞVÝT� º �T�TÜCXî� ì � �!�CX±Ür�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì ÜTÜrX±ÝTÞr���VÝ º �T�TÜCX�ÞT�VÜ �!�CX º Þ
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º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì Ü,�CX�� ì �oÝ,� º �T�TÜCX�Þr� Ô ��ÝrX�� Ô
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìVÔ �rX±Ý º � Ô,ì º �T�TÜCX�Þ ºVº ��ÝrX��T�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìVÔ ÜrX±Ý Ô �c� º º �T�TÜCX�ÞTÜC� ��ÝrX±ÝTÝ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìVÔ ÝrX±Ý º �T�VÜ º �T�TÜCX�ÞTÜ ì ��ÝrX�� º
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìVÔ,ì X�� ì,º ��Ý º �T�TÜCX�Þ Ô � ��ÝrX±Ýr�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì � º X�� ì,º �VÜ º �T�TÜCX�Þ,�V� ��ÝrXy� Ô
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �T�CX��VÝr��� ì º �T�TÜCX�ÞTÝVÜ �!�CX±�,�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �VÞrX��V�T�VÜ Ô º �T�TÜCX�Þ,� º �!�CX±�,�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì Ý º X�� Ô �oÞ,� º �T�TÜCX�ÞTÞ º ��ÝrX��T�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì Ý,�CX�� Ô ÞT�VÞ º �T�TÜCX�Þ ì � ��ÝrX Ô �
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �V�rX±ÝT�,�oÜTÞ º �T�TÜCX ì � Ô ��ÝrX±Ý,�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �VÜrX�� º �l� º º �T�TÜCX ì � º �!�CX±ÜTÜ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì �VÝrX��VÜ º � Ô º �T�TÜCX ì,º � �!�CX±�,�
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì � ì X��VÜ º�Ô � º �T�TÜCX ì,ºoì �!�CX±� ì
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì ÞTÜrX�� Ôwº Ü ì º �T�TÜCX ìVÔ � �!�CX±ÜTÜ
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì ÞTÝrX�� º ÝT� ì º �T�TÜCX ìVÔ Þ �!�CX º Ý
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVì Þ ì X�� ºVì �T� º �T�TÜCX ì �oÝ �!�CX±Ü ì
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìTì,º X�� ºVì � º º �T�TÜCX ì Ý Ô �!�CX Ô �
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìTì �CX�� º ÞT� Ô º �T�TÜCX ì �oÜ �!�CXy� ì
º Ü Ô � í ��Ý,� 8 ºoÔ � ºVìTìTì X��T�VÞT�VÜ º �T�TÜCX ì Þ Ô �!�CX º Ü
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT�T�TÜrX��T�V�VÜ ì º �T�TÜCX ìTì � �!�CX º �
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT�T� ì X��VÜ ÔTìTì º �T� Ô X��r�V� �!�CX±ÜTÜ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT�r� º X��VÜr���VÝ º �T� Ô X��r� ì ��ÞrX±ÜTÜ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT�r�!�CX��VÜTÝVÞTÞ º �T� Ô X�� º � �!�CX��VÞ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT�r��ÞrX��VÜ º �TÝ º �T� Ô X��TÜVÝ �!�CX Ô �
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT� º �TX�� º �oÜTÜ º �T� Ô X�� ÔVÔ ��ÝrX±Ür�
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜT� ºoÔ X��VÜT�VÜTÝ º �T� Ô X��,� º ��ÝrX�� º
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜ º �VÞrX±ÝTÝTÜ ì Ý º �T� Ô Xî� Ô Þ �!�CX º �
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜ º ÞTÜrX±Ý ì �oÜ Ô º �T� Ô Xî�VÝ º �!�CX Ô �
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜ º Þ ì X±ÝTÝ,�oÞT� º �T� Ô Xî�T�oÞ �!�CX±ÜTÞ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜ ºVì ÝrX±Ý,� º ÞT� º �T� Ô Xî� ì � �!�CX±Ý º
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜ ºVì ÞrX±Ý Ô � ºTº º �T� Ô X�ÞT�VÜ �!�CX±ÝTÞ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜT�,�CX±Ýr��Ý ì � º �T� Ô X�Þ ºVº �!�CX Ô Þ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜr���rX�� ì,º�Ôwº º �T� Ô X�ÞTÜT� �!�CX±�TÝ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜr��ÝrX±ÝTÜTÜ º Ý º �T� Ô X�Þ,� º ��ÝrX��VÞ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ º �CX±Ý,�VÞ Ô � º �T� Ô X�Þ,�V� �!�CXy� Ô
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÜr�TX±Ýr��ÞVÞT� º �T� Ô X�Þ ì Ü �!�CX ìVÔ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÜ,�CX±Ýr��Þ ì � º �T� Ô X ì � Ô �!�CX ìTì
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÜTÞrX±Ýr��� Ô Ü º �T� Ô X ì � º �!�CX ì Ü
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ Ôwº X�� º ÞVÝTÞ º �T� Ô X ì,º Ü �!�CX ìVÔ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ Ô ÞrX�� Ô �cÞ,� º �T� Ô X ì Ü ì ��ÞrX º Þ
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6t[ * ^QK º X º ·7R�STH,MqPQHw{JK�I�XyXYX

. *wu KmR�M BtPQ^YMOKmL -V{J^QPQ[VH�F�[oMqK G16¥²7�5SCRZN ?][Vz
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,� º X��T�VÜC� Ô º �T� Ô X ì �o� ��ÞrXy� ì
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,�T�CX��VÝ,�oÞTÞ º �T� Ô X ì �oÞ ��ÞrX±�TÞ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,�VÞrX��T�VÜC� ì º �T� Ô X ì ÝT� ��ÞrX±�r�
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÝr�TX�� º � Ô � º �T� Ô X ì �V� �!�CX ì �
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÝTÝrX��VÜ Ô �T� º �T� Ô X ì ÞVÞ �!�CX±Þr�
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÝ ì X��VÜTÜT� ì º �T� Ô X ìTì � �!�CX±ÞTÜ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,� º X�� º ÝC��Þ º �T�,�lX��T�T� �!�CX ì Þ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,�T�CX�� ºVìoÔ Þ º �T�,�lX��r�cÜ ��ÞrXy��Þ
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜ,�VÞrX��VÜ º �T� º �T�,�lX�� º � ��ÞrX�� ì
º Ü Ô � í ��Ý,� 8 ºoÔ �oÜTÜTÞr�TX��VÜ ì Ý,� º �T�,�lX��TÜV� ��ÞrX Ôwº
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ç��°Û ��ÂtÖ}×¤Á!Ö°ÅpÉ�Á�½�Á�Âp¿���¿lË�Ák�¨¾!À\Ê�¿

.�HJK	SVU\MONJK	�JLePQik[VL + zVS,[V^QdpSVU\MONJPQdtIJPQdedOKmL=MZ[oMOPQSTH�PQd¨MqS�PQH,nVKmdeMOPQz,[�MqK * ^s[Vbm[VLpno[VLePs[ * PQ^QPyM + RZN\[VLO[VR�MOKmLePQdeMOPQR�d

[Vd1["U}{rHJR�MOPQSTH�SVUtLOKmIrdONJPyU�McX	_ + dONJPyU�MqPQHrz"MONJK�S * dOK�Leno[oMOPQSTHJd9PYHwMOS%MONJK�LOKmd=M1U}LO[Vi%K�SVUWMONJK�deST{JLeRmKV�§MqNrK

PQH,MOLOPQHrdOPQR�RZNJ[VLq[VRhMqK�L1SVUtMqNJK�no[VLePs[ * PY^QPyM + U}SVL;Km[VRZN]deST{JLeRmK * KmR�STi%Kmd9ikSVLOK�[V�J�\[oLOKmH,MmXf`CKhnTKmLO[V^pK���KmR�MOd

[VLeKfPQi%��STdeKmI'STH,MOSjMONJKfS * deKmL=nTKmI%�\{Cg * K�U}SVLOKfPYM¦PQd¦i%Kc[Vde{JLOK�I�[oHJI"Kc[VRZN"i�{Jd=M * KfIJKm[V^YMWx9PYMqN¢XW6fNJK�dOK

K���KmRhMqd�PQHJR�^Q{JIJK;RmSVdOi%ST^QSTzVPQRc[o^rLOK�IJdONrPYU�M�SVU�MqNrK1PYHJIJPYnlPYIJ{\[V^J�rNJSVMqSVHJdm�lSVU�MONJK;U}LeKm¹w{JK�HJR + PQH,MqK�Leno[V^Î�C[oHJI

SVUpMqNJK�MOPQi%K�PQH,MqK�Leno[V^ÎX

ç��°Û	�°Û ��¿lÇ°ÀrÁ�Ö}Õ¨Ö°Ë�Á!Ö°Ã���Á)¿lÃVÁ!Ë

�
ÀJÉ5ÅtÖ�Á!ÙpÈp¿�Á�½��fÇ°Ù¨Ú¯��½5Å�Õ5¿w¾oËmÖ°½5Å

6fNJK�^YPQzTN,M	R�{JLenVKmdfU}STL	Km[VRZN�SVU¨MqNJK�dOK * ^Q[Vbc[VLed	�J^YSVMqd�MqNJKj[V�r�\[VLOK�H,M9i�[VzVHJPYMO{JIJKDSoUpMONJK�S *lu K�R�MfnVKmLOde{Jd

MqPYikKoX�:�H�STLeIJKmL9MqS"MqLO[VHJdeU}SVLOi»MONJK�^YPQzTN,M9R�{JLenVKmd1MOS%MONJK�LOKmd=M1U}LO[Vi%KjU}SVL;Km[VRZN]deST{JLeRmKV�§MqNrK�[o�J�\[VLeKmH,M

ik[VzTHJPyMq{JIJK�d1i�{JdeM��JLOdeM * K�RmSTH,nTK�LeMOKmI�PQH,MqS%�\{CgCKmd�{rdOPQHrz�²7¹l{J[oMqPYSTH�|ÎÜCXY�!���5x9NrKmLOK û ½ [oHJI û E [VLeK

MqNrK�[V�J�J[VLOK�HwM�ik[VzTHJPyMq{JIJK�d�SoU [VH�S *lu KmRhM	[VHrI�[�LeK�U}KmLeKmHJR�KDd=MZ[VL�x9PYMqN%vwHJS�x9H��\{CgkLOK�dO�5KmRhMqPYnVKm^ + �J[oHJI

8 ½ [VHJIC8 E [VLeK�MqNJKjRmSVLOLOK�dO�5STHJIJPYHJz"�\{CgCKmd�X
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û ½ í û E ý í�º h��¦^QSTz 8 ½8 E |°ÜrXY���

:�UtMONJK�LOKhU}KmLeKmHJR�K�d=MZ[VLfPYd	RZNJSTdeKmH]de{JRZN�MqN\[oM9PyMqdf[o�J�\[VLeKmH,M9i�[ozTHJPYMO{JIJK�PYdf�rX±��|°KVX�zJXy�\[VH�4���¸µdeMZ[oL

^QPYvVK�x¨�«E + LZ��PQH�[�xa[cnTK * [VHJI�SVU¨PQH,MqK�LOK�deMc�J²)¹w{\[�MqPQSVH�|ÎÜrXy�!��Rm[VH * KDRmSTH,nTK�LeMOKmI�PQH,MqS'²7¹w{\[oMOPQSTH�|°ÜrX º �+½�X

8 ½ ýD8 E ��� v�FFE úHGJI |°ÜrX º �

G1dePQHJzAi%STLeK�[V�J�rLOST�JLePs[oMOK�HJSoMZ[oMOPQSTH�MqSALeK��\K�R�M'MqNrK�{JHJPyMqd�PYH�MqNrK�no[VLOPYST{Jd�MOKmLeikd��J8 ½ * KmR�STikK�d
nqpo��MONJK�{JHrvlHrS!x9H�de��K�R�MqLO[V^¨�\{Cg]IJKmHJdePYM + �K8 E * K�RmSTi%Kmd#n6pHLm�5MqNJK�MON)PRQOSUT�QOVXW�Y¨de��K�R�MqLO[V^¨�\{Cg]IJKmHJdePYM + �
[VHJI û ½ * KmRmSVikK�d û �¨MONJK"[V�J�J[VLOK�HwMjik[VzTHrPYMq{rIJK�MqS * K'RmSVHwnVKmL=MqKmI¢X1nqp L IJK���K�HJIJd�{J��SVHAMqNJK��\^yMqK�L
MqNrLOST{JzVNAx9NJPQRZN�MqNrK'S * dOK�Leno[oMOPQSTHAxa[Vd�MZ[VvoKmH­|°deKmK"6t[ * ^QK�ÜrXY��U}SVLDMqNJK��J^YMqK�LOd�{rdOKmI�NJK�LOK���[oHJI�PQd�PYH

�\{Cg]{JHJPyMqd1SVU�-T[VHJdev + d%|Î- + ��X�6fNJK'b�KmLOS����5STPQH,M1dO�5KmR�MOLq[V^p�\{Cg]IJKmHrdOPYMOPQK�dDxaK�LOK�S * MZ[VPYHJKmI�U}LOSTiö4D^Y^QK�H

| º �T�r�!��X

n6p[Z]\ n\ t ý nqpHLc�c� v�FFE úHG |°ÜrX�ÜT�

�>���$���D§������ 0c��H/'(��,-I(2(��,9. G ��I ¢mâ ./'µV@�+:Y;-��./' G �@*~,9.@:Y;

BtPQ^YMOKmL nqp L |¤- + �^ Ü,�VÞC�_ ºVìVÔ �

6fNJK��\{CgCK�d�U}STL�Km[VRZN©S *lu K�R�M'IrKmLOPynTK�I©{JdOPYHJz�²7¹w{\[oMqPYSTHJd�|°ÜrXy�!��MONJLOSV{JzTN®|ÎÜCX�Ü,��i�{Jd=M * KkMqLO[VHJd«�

Â9è8ÎKÛÇÓ�Î¸ËRÝ�Ì�È/ËWÎfÌ�É{Î¸ÕµÅ+Î�ÎfÕµÌ�ÄRÅWàWÈ/ÛÞÎfÑ�É@ÌYÓ�ÑµÓfÌYÉJÕ/ÌYÍfÌ�Å4Í¸Ì�È/Ë4ÎdÝ�Ì<ÛÇÈ/à�Ô<Å4ÆÇÛÇÝ/Í¸Å4ÎfÌ�ÉDÅ4Ý�ÓoË�ÆÞÑ@Î¸Ì<ÆÇ×�ÎfË&Î¸Õ/Ìa`µÑ2bJËWß�c�de��×�Í
ó.f�ÌYà�Å©ô9á'g>ËWÈ�ÜWÌYÍ¸ÓfÛÇËWÈµÓqË4ß>ÎfÕ/Û�Ó�Î�×�Ð�Ì�ÅWÍfÌRÛÇÈ/Õ/Ì<Í¸Ì<È©Î¸ÆÞ×�ÛÇÈµÅ�Ô<Ô-ÑµÍ¸Å4ÎfÌWõ(ÅWÈµÉ�Ô<Å4È�àWÌYÈ/Ì<Í\Å4ÆÇÆÇ×#×©ÛÇÌ<Æ�ÉUÍfÌ�ÓoÑ/ÆÞÎ¸Ó�ÈµË�Ý�Ì-ÎfÎfÌYÍ�ÎfÕµÅWÈhji Å�Ô<Ô<Ñ/Í¸Å�Ô-×�áiÖ�Õ/Ì�Ä�Å4à�È/ÛÞÎfÑµÉ@Ì�Ó�ÑµÓoÌ�É{Õ/ÌYÍfÌ�Å4Í¸Ì Ý�ÌYÛÞÈ/àRÔ-Ë�È�ÜWÌ<ÍfÎfÌ�É�ÛÇÈJÌkb@Å�Ô9Î¸ÆÞ×RÎ¸Õ/Ì�ÓfÅWÄ&Ìqß�ÅWÓfÕ/ÛÇËWÈ(õ©Î¸Õ/Ì<Í¸Ì-ß�Ë�ÍfÌ6ÎfÕ/ÌY×DÅ4Í¸ÌlnmOoXpkqHm�rRsnsut Ô<ËWÈµÓfÛ�Ó�Î¸Ì<È©ÎdëdÛ}Î¸Õ�Í¸ÌYÓfÐ�ÌYÔ9Î�Î¸Ë�ÌYÅWÔ\ÕJË4Î¸Õ/Ì<Í�á
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U}STLeikK�I�PQH,MqS�MqNJK�LOKmd=M�U}Lq[oikK%SVUfMqNrK�dOSV{JLOR�K�{JdOPYHJz]MqNrK�LOK�IJdONrPYU�M�|oe,��U}STL�MqN\[�M�dOSV{JLOR�KVXA6t[ * ^YK]�TX º

dO{rikik[VLOPYbmK�d�MONJKkLeKmIJdeNJPYU�MOd�|}STL�^YS�xaK�L * ST{JHJI§��U}STL�Kc[VRZN�S *lu KmRhMcX�6fNJK�LeKmIJdeNJPYU�M�PQd�[V�J�r^QPQK�I�MOS�MqNrK

S * deKmL=nV[�MqPQSVHJdaSVU�Kc[VRZN�S *lu KmRhM	PQH�Ü�U°[VRhMqSTLedaSVU)|=�pë e,�hX�.�HJK;U°[VR�MOSTL�U}SVL�R�STdOi%ST^QSVzTPQRm[V^JLOK�IJdONrPYU�M�|°�JNJS��

MqSVH�K�HJKmLez + �h�\STHrKjU}SVLaU}LOK�¹l{rKmHJR + Ñ!x	[cnTK�^QK�HJzVMqN�PYH,MqKmL=no[V^¤�r[VHJI�STHJK�U}STLaMOPQi%K�PQH,MOKmLeno[V^ªE;[VdfPQ^Y^Q{Jd=MqLq[�MqKmI

PQH�²)¹w{\[�MqPQSVH�|ÎÜrX Ô ���lx9NJK�LOK#n6pHv	[VHrI�nqpxwf[oLOKDMONJKD�\{Cg�IJK�HJdOPyM + PYHkMqNrK�Kmi%PYMeMqKmI�[VHJI�S * dOKmL=nTK�I��J{CgCKmd
LOK�dO�5KmRhMqPYnVKm^ + X):�MfPQdaPQi%��STL=MZ[VH,M�MqS'HJSoMqK�MqNJ[oM	MqNrKDU}LOK�¹l{rKmHJR + PQH,MqK�Leno[V^¢PYH�MqNrKmdOK�M�x�S�MqK�LOi%dm�JIJK�HJSVMOKmI

*,+ tOy�U}STL�MONJK"LOK�deMjU}Lq[Vi%K"[VHJI�tO*�U}STL�MONJK"S * dOK�LenVKmI��tPQd�IJPy�¢K�LOKmH,M�PQH * SVMqN�dO�5KmRhMqLO[V^7^QSlRc[oMOPQSTH�[oHJI

* [VHrIrx9PQIrMON�X

nqp v ý n6p w |=��ëåe,� ù |°ÜrX Ô �

��Á)¿lÃVÁ!Ë'½§×Dâ�½§õpõWÇ}¿w¾���½�½5Ë�Á!Ö°Å¨É

6fNJK�^s[VLezTKj[Vi%�J^QPyMq{JIrKV�JdeNJSTLeM9MOPQi%Kh��deRc[V^YK�no[VLOPQ[oMqPYSTHJd	S * dOKmL=nTK�IAPQH * ^s[obc[VLed1[oLOK * K�^QPYK�nTK�I�MOS * K��JLOSo�

IJ{JR�KmI *w+ dONJSlRZvwd1�JLeST�\[VzT[oMqPYHJz�IJS�x9H�["LeKm^Q[oMqPynCPYdeMOPQR u KhM;STLOPYKmH,MqK�I�R�^QSTdeK�MqS'MqNrK�^YPQHJKDSVUWdePQzTN,M9SVUpMqNrK

S * deKmL=nTKmL�X¶6fNJK�dOK�Kmi%PQdOdePQSTHrdk[oLOK * Km[Vi%KmI$PQH©MqNJK�U}STL=x	[oLOI$IJPQLeKmR�MOPQSTH$[VHrI¡[oM"nVKmL + dei�[V^Y^	[VHrzT^QK�d

|kz ����{Z��x9PyMqN�LeKmde��K�R�M9MqS�MONJK�^QPYHJKDSVU¨dePQzTN,MmX76fNJK�no[VLOPQ[oMqPYSTHJd	[oLOK�K�HJN\[VHJR�KmI�[Vd	deNJS�x9H�PYH�²7¹l{J[oMqPYSTH
|ÎÜCXî�T�fx9NJKmLeK�MqNJK�F�ST�J�J^YKmL;U°[VR�MOSTL4|'ý~} v�½m|=� í ü�RmSTd>�V�+v�½��@}©ý»|«� í üKE��+v�½0:\E���ü©ýóþCÿ��!�¢[oHJI��kPYd
MqNrK�[oHJzT^QK�x9PyMqN�LOK�dO�5KmRhM1MOS"MONJKj^QPYHJK�SVUtdOPYzTN,McX

n6p w ±D| ù nqp v |°ÜrXî�V�

çYÖ�Õ/Ì�Î¸ÛÞÄRÌ{ÛÇÈ©ÎfÌ<Í¸Ü+Å4Æ	Û�Ó�ÄRË@É@Û��µÌYÉjÝ�×�Î¸Õ/Ì{ÌF��Ñ�Å+ÎfÛÇËWÈ�öJ���������+ó������©ôH�3Â+õ$ëdÕ/ÌYÍfÌ����&ÅWÈµÉ�����Å4Í¸Ì&ÎfÕ/Ì�Î¸ÛÞÄRÌ{ÛÇÈjÎfÕµÌ
Ì<ÄRÛÞÎoÎ¸ÌYÉ�Å4ÈµÉ�Ë�ÝµÓoÌYÍfÜ�ÌYÉ{ß�Í¸ÅWÄ&Ì�Ó<õ@Í¸ÌYÓfÐ�ÌYÔ9Î¸ÛÞÜ�Ì<ÆÇ×Wá
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6fNJK"F�ST�J�r^QKmL * SlSTd=MqPQHrz�SVU7MqNrK'Kmi%PQdOdePQSTHrdDPQd1MqNw{Jdj[kU}{JHrR�MqPYSTH�SVU * SVMqN]MONJK'dO�5KmK�I�SVU)MqNJK * {J^Qv

i%SVMqPYSTHJdt[VHJI�MqNrKmPQLW[VHJzT^YK�x9PyMqN�LeKmdO�5KmRhM7MqS�MONJK	^QPYHJK�SVU5dOPQzVNwMWSVU\MqNrKfS * dOK�LenVKmLmX)_�KmRc[o{JdOK	MONJKfF�ST�J�r^QKmL

* SCSTd=MqPYHJz]PYd�LeKm^s[�MqKmI�MqS]MONJKmdeK��\[VLq[oikKhMqKmLed�|�})���T�jx9NrPQRZN�[VLeK�IJPy¼kR�{J^YM�MqS]IJK�MOKmLOi%PQHrK�[VR�Rm{JLO[oMqK�^ + �

[VHJI * KmRc[o{JdOK�MqNJK�dOK��\[VLO[VikKhMqK�LOd%[VLOK�H�� MkIrPQLOK�R�MO^ + LeKm^Q[oMqK�I$MOS�LeKmd=M%U}LO[Vi%K�nV[oLOPs[�MqPQSVHJd'[Vd'MqNrK + [VLeK

PQH,nVKmdeMOPQz,[�MqKmI�NJK�LOKV�\HrSkR�STLOLeKmR�MOPQSTH�x9PY^Q^ * Kji�[oIJK�U}STLfPYMmX

ç��°Û	�Yá �'�
��À\ÃT¿w¾�Á�ÀJ¿��WÁ�Âp¿]��À\Ëm¿lÇÎÖ°Å¨¿
_	E�E¨[VRmK�LeMq[VK�|°SVLDi%STLOK�dOPQi%�J^ + _	E�Ep[oR��h�5MqNJK��JLOSVMOSVM + ��K�U}STL1MONJK�ik[ u STLePYM + SVU7S *wu KmR�MOd�vwHJS�x9H�[od

* ^Q[Vbc[VLedm�px9PQ^Q^ * K%{JdOK�I�[Vd�MONJK * [VdOK�^QPQHrK%U}STL�RmSVik�\[oLOPQdeSTH�MqS�MONJK�LeKmd=M�U}Lq[oikK"no[VLOPQ[ * PQ^YPYM + S * deKmLenVKmI

U}STL�Kc[VRZN©S *wu KmR�MmX�01SoM�STHJ^ + IJSlKmd�PyM�N\[cnVK�MqNJK�^s[VLezTKmd=M�Hw{Ji * KmL�SVU9S * deKmLeno[oMOPQSTHrd�PQH�ST{JL�[VLORZNJPynTKo�

* {rM�PYM1PQd1MONJK�R�^QSTdeKmdeM�SVU7MqNJK�S *lu KmRhMqd�PYH�MqNrK�dq[Vi%�J^YK�x9PYMON�[�LeKmIJdeNJPYU�MDSVU)STHJ^ + �CX��TÝ ì X�_	E�E¨[VR�N\[od

dONrS!x9H�^Q[VLOzVKD[Vi%�J^YPYMq{rIJKfnV[oLOPs[ * PQ^YPYM + SVH�[V^Q^JMOPQi%K1deRc[V^YKmd�PQH,nTK�deMqPYz,[oMOKmI�[VHrI�N\[VdaLO[VLOK�^ + K�grNrP * PyMqKmI�[VH

[ * deKmHJR�K"SVU)ikPYRmLeS!no[VLePs[ * PQ^QPyM + X;²Wgr[Vik�r^QKmdDSVU�_	E$Ep[oRV��d�nV[oLOPs[ * PQ^YPYM + Rm[VH * K�dOKmK�H�PQH�BWPYzT{JLeKmd��TX Ô£Ø

�TX±Ý"[VHJI�PQHa_�ÜrX º X±ÝrX

´�NJKmH�MqNrK�S * dOK�LenTK�I­no[VLePs[ * PY^QPyM + PQd�MOLq[VHJd=U}STLOi%KmI©MOS�MONJK�LOK�deM"U}Lq[oikKo��_aE¬E¨[VRV�7x9PyMqN�PYMOd�^QS�x

LOK�IJdONrPYU�Mc�pdONrS!x9d�nTK�L + ^QPyMOMq^YK�K�HJN\[VHJR�Kmi%KmH,McX�6fNrPQdjKmHJNJ[VHJRmK�ikK�H,M�PQdjK�gr�5KmRhMqK�I�U}STL�[VH +�* ^s[obc[VL�HJSoM

^QSlRc[�MqKmI�[oMUe�ý �CXk41d�[VH�Khgr[Vi%�J^YKV�¨RmSTHrdOPQIrKmL�MqNJK"^YPQzTN,MjRm{rLenTK%PQH�BWPYzT{JLOK��VX Ô U}STL"��Ý�`CK��rMqK�i * K�L

� ìTì �CX¡BtPQzT{JLeK�ÜrXY��dONrS!x9d%MqNJPYd"^QPQzVNwM"R�{JLenVK]R�STH,nTKmL=MqK�I¶MqS��\{CgCKmd�X�01SVMOPQRmK�NJS�xßMONJK�{J�J�5KmLm�aLOKmd=M

U}Lq[oikKo�¢^QPYzTN,MDR�{JLenVK"PQd�[oik�J^YPY�\K�I]STHr^ + ikPY^QIJ^ + X;6fNJK��\{CgAPQdDPYHJRmLeKc[VdeKmI *,+%u {Jd=M�S�nTK�L º � b [VHJI�MqNrK

MqPYikKDS!nVKmL9x9NJPQRZN�MqNrK�KhnTK�HwM1SlRmRm{rLOLOK�I]N\[od;IrKmRmLeKc[VdeKmI *w+ ^YKmded9MON\[VH���� b X
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ç��Yá 
�¾�ÃoÂpÖ�ÕJÀ\Ç�â�ÀCÁ�À

6fNJK�Rm{rLOLOK�H,M�LeKm�5STdOPyMqSTL + SoU�2)²�~�4DH [VLORZNJPyno[V^DI\[�MZ[�dO�J[VHJd�ikSVLOK]MON\[VH®ÜT� + Km[VLOd�[VHrI®PYHJRm^Y{JIJK�d

�JNJSoMqSTzTLO[V�JNJPYRV�J�rNJSVMqSlKm^YKmRhMqLOPYRV�\[oHJIA<f<	F3S * deKmLeno[oMOPQSTHJ[V^�I\[oMq[rX)6fNJK�^s[VLezTKmd=M;[VRmR�KmdOdeP * ^YKj��STL=MqPYSTH�SVU

MqNrK1[oLORZNJPynTK9PQd�<f<	F®I\[oMZ[�I\[�MqPQHrzjU}LeSTi@[ * ST{CM9� ì Þ,�C�Tx9NrPQRZN%PQd¦U}{J^Y^ + [�no[VPY^s[ * ^QKaPYH"Km^QK�R�MOLOSTHJPYRaU}STLei�[oM

|°PÎX±KoXY�C<f<	F®PQik[VzTKmd)[oHJIkLeKmIJ{rRmKmI�I\[oMZ[��\^YKmdZ��X)?][VH + S *wu KmR�MOdaN\[cnVK1I\[�MZ[jdO�\[VHrHJPQHJzjMqNrPQd)KmH,MqPYLOKfMqPYikK

x9PQHrIJS�x
[VHJI�i%STdeM9N\[cnVK�[oM9^YKc[Vd=M9dOSTi%K�nTK�L + NJPYzTN�MqPYikK�IrKmHJdePYM + dq[oik�J^YPQHJzrX

6fNJKf[Vi%ST{JH,MWSVU\S *lu K�R�MOd¦LOK�zT{J^s[oLO^ + i%STHJPyMqSTLeKmI�Hw{Ji * KmLOdWPQH�MONJK	Nw{JHJIrLOKmIrd)[VHJI�R�S!nVKmLed¦MqNJK�Lq[VHJzVK

SVU94;~j0ÏR�^s[VdedOKmd�·k`CK + U}KmL=M���z,[o^s[�gCPQK�dm�¦`CK + U}KmL=M º z,[o^s[�gCPQK�dm�W0D[VLeLOS�x	��^YPQHJKk`CK + U}K�LeM���z,[V^s[!grPYKmd��¦_	E

E¨[VRmK�LeMq[VK�S *lu K�R�MOdm�\[VHrI�.9¸1¸
¹w{\[Vdq[oLOdmX741^Q^�2)²�~�4¬MOKc[ViÍi%Kmi * KmLedaLOK�zT{J^Q[VLO^ + [VIJI�MOS�MqNJPYd	[VLeRZNJPYnVK

[Vd)MqNJK + RmST^Y^QKmRhM�I\[oMZ[�U}STL)MqNJK�PQL)S�x9H�IJPYdOdOK�LeMq[oMqPYSTHJdmXW6fNJKmLeKDKhgCPYdeMqd��JLOSV�JLOPYK�MZ[oL + I\[�MZ[�PYH%MONJK1[VLORZNJPynTKo£

PYM9PYd	U}LOK�Km^ + [cnV[oPQ^s[ * ^QK;U}STL9[V^Q^�MqKc[oißikK�i * KmLOd	MOS"{JdOK�PQH�MqNrKmPQLfS�x9H�[VH\[V^ + dOPQd�X



� ì

²)[VRZN©ikPYRmLeS!no[VLePs[ * PQ^QPyM + ^QPQzVNwM�R�{JLenVK�|°P¤X�KVXy�W^YPQzTN,M�Rm{rLenTK�d£y ÜT��i%PQHw{rMOKmd�[VHJI�z ºoÔ NJST{JLedZ��N\[od

MqNrLOKmK'�J[VHJKm^Ydm·9MqNJK'{r�J��K�L��\[VHrKm^¦deNJS�x9d�MqNJK"[V�r�\[VLOK�H,Mji�[VzVHJPYMO{JIJKjnTKmLedO{Jd�G16µNJSV{JL�[Vd�i%Kc[odO{JLeKmI

*,+ MqNrK'S * dOK�LenVKmLmX'6fNrK'ikPYIJIJ^QK��\[VHJK�^7PQdDMONJK��\{Cg�IJKmHJdePYM + ^QPQzVNwMDRm{JL=nTK]|°PYH�i�- + �1R�STH,nTKmL=MqK�I * [VRZv

PQH,MOSjMONJK9LOK�deM)U}Lq[Vi%KfSVU�MqNJK9S *lu K�R�M�[VHJI%{JdeKmd�ST��K�Hkd + i * SV^Qd¦U}STL)Rm^Q[VLOPyM + �,[oHJI%MONJK9^QS�x�KmL)�\[VHJK�^\PQd7MqNrK

�\{Cg�IJK�HJdOPyM + ^QPQzVNwM;R�{JLenVK�|Î[o^QdOS%PQH�i�- + �fikKm[VdO{rLOKmI *,+ MONJK�S * dOK�LenTK�Lm� * SVMON�nVKmLOde{JdjG16¬NJST{JL�X1B\STL

^QS�x&LOKmIrdONJPyU�M�S *lu KmRhMqdm�pMqNJK"deRc[V^YK%SoUaMqNrKk^YS!x�KmL�M�x�S]�\[oHJKm^Yd�PYd�MqNJK"dq[oikKo�W[VHrI�U}STL�NrPQzTNJK�LjLOKmIrdONJPyU�M

S *lu K�R�MOdm�WMONJKkdeRc[V^YKkSoU	MqNJK%^QS�x�KmL��\[VHJK�^�PYdjLOKmIr{JRmK�I *w+ [�U°[VR�MOSTL�SVU��T� º �pSTL���|°PYHJIJPQRm[oMqK�I *,+ MqNrK

��g�� º g¢�aSTLk�!g�MqS�MqNJK�LePQzTN,M%SVUDMONJK��\[VHJK�^���MqS�[V^Q^YS�x»i%STLOK�IrPQLOK�R�MkRmSTi%�\[VLePQdeSTH * KhM�xaK�KmH¶PyM�[oHJI

MqNrK�ik[VzTHrPYMq{rIJK�^QPYzTN,M'Rm{JL=nTKoX¡6fNJPYd%PYd"IJSTHJK * KmRc[o{JdOK�SVUDMONJK�^s[VLezTK�Lq[oHJzTK�SVU;nV[o^Q{JK�d%PYH©MqNJK��\{Cg

IJK�HJdOPyMqPQK�dDMqNJ[oMDx�ST{J^YI�HJSTLOik[V^Y^ +�* K�R�STik�5KmHrdq[oMOKmI�U}STL *,+ {JdOPYHJz�[�^YSTz,[VLePYMqNrikPYR"|°PÎX±KoXY��i�[VzVHJPYMO{JIJK��

dORm[V^QKoX7G1HCU}STLeMO{JH\[oMOKm^ + MqN\[�M)^QSTz,[oLOPYMONJi%PQR�dORc[o^QK	x�ST{J^QIk[V^YdOS�Km^YPQi%PQH\[�MqK�MONJK9IJPY��KmLeKmHJR�Kmd)PQH'no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrKkK�gr�5KmRhMqK�I * K�M�x�KmK�H$MONJK�S * deKmL=nTKmI­[VHJI©K�ikPyMOMOKmI�|}LOKmd=M���U}LO[Vi%K�SVU9MqNrK�dOST{rLORmKoX�27^YKc[VdeK

dOK�K­_ º X±ÜkU}STL1NJS�xµMqNJK�KmLOLeSTLOd1xaK�LOK�Rm[V^QR�{J^s[oMOKmI�[oHJI]U}STL1NJS�x
MqNJK��J{CgCKmd�x�KmLOK�RmSTH,nTK�LeMOKmI�U}LOSTi�MqNrK

[V�J�J[VLOK�HwM�ik[VzTHJPyMq{JIJK�dm�t[VHJI�dOKmK�_�ÜrXy�kU}STL�[�RmSTi%�J^YK�MqK%IJPYdORm{rdOdOPYSTH�SoUaMqNrKkLeKmdeM�U}Lq[Vi%K"RmSTH,nVKmLOdePQSTH¢X

6fNJK;S *lu K�R�M�SVU¢MONJK1R�STH,nTK�LOdOPYSTH�PYd7MqS�[V^Q^YS!x­RmSVik�\[oLOPQdeSTH"SVU¢MONJK9^QPYzTN,M)Rm{JL=nTKmda[Vd)MqNJK + xaST{r^QI * K;dOK�KmH

PQH�MqNJKaLOKmd=MWU}LO[VikK�SVU\MONJKadeST{JLOR�KVX¦:�MWPQdpKhgC�5KmR�MOKmI'MqNJ[oMWMONJPQd¨x9PQ^Y^C[o^Q^QS�x�[DikSVLOK�LOS * {rdeM7R�STik�J[VLOPYdOSTH�SVU

MqNrK�VXW�Y0P+VXW��)V-��no[VLOPQ[ * PY^QPYM + RZN\[VLq[oR�MqK�LOPYdeMqPYRmd��rdOS�MON\[oM9[o^Q^5S *lu KmRhMqdfRm[VH * K�[oH\[V^ + b�KmI�STH�K�¹l{J[V^¢U}SlSVMqPYHJzJX
_	[VdePQR�PYHrU}STLei�[oMOPQSTH�[ * ST{rM�Kc[VRZN©S *lu KmRhM�x9PQ^Y^ * KkzTPYnVKmH©PQH�Kc[VRZN©SoUfMqNJK%U}ST^Q^YS!x9PYHJz�dO{ * dOKmRhMqPYSTHJd

U}ST^Y^QS�xaK�I *,+ ^QPQzVNwM�Rm{rLenTK�d9[VdaIrKmdOR�LOP * K�I�[ * S�nVKDU}STL * SVMON�^QSTHrz�MOKmLOiÍno[VLOPQ[ * PY^QPYM + |°ik[VzTHJPyMq{JIrK;nVKmLOde{Jd

²7��SlRZN§�9[VHJI�dONJSVLeM9MqK�LOi�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + |°ik[VzTHrPYMq{rIJK�[VHJI��\{Cg�IJK�HJdOPyM + nTK�LOdO{rd�G16¬NJST{JLq�hX�6fNJK

RZN\[VLO[VR�MOKmL7SVU\MONJKfi%PQRmLeS�nV[oLOPs[ * PQ^YPYM + x9PQ^Q^ * K	IJPQdeRm{JdedOK�IkPYH�i�[ozTHJPYMO{JIJK�dWPQH�LOK�U}K�LOK�HJRmKfMqSDPYMqd¦[Vik�r^QPYMO{JIJK

[VHJI�IJ{JLO[oMqPYSTH��\KmHrIJPQHJz"x9PYMONA["dONJSVLeM1dOKmRhMqPYSTH]IJK�dOR�LOP * PQHJz%NJS�x¥MqNrK�dONrPYU�M * [VRZv�PYHwMOS%MONJK�LOKmd=MDU}LO[VikK



ÝT�

N\[Vd7i%SlIJPY�\K�I�MqNJKf^YPQzTN,MWRm{JL=nTKmd)U}STL¦MONJKfzTPYnVKmH"S *lu K�R�MmX¦4	M)MqNJKfK�HJI"SVU�MONJPQdWdOKmRhMqPYSTH��,MqNJKfLeKmde{J^YMOd¦U}LOSTi

[V^Y^pS *lu KmRhMqd�x9PQ^Y^ * K�IrPQdOR�{JdOdeKmI�x9PYMONALOK�dO�5KmR�M�MOS�MqNrKmPQL1LOK�deM�U}LO[VikK�^QPYzTN,MDR�{JLenVKmdm�¨[oHJI�RmSTi%�\[VLeKmI]MOS

_	E�E¨[VR�de��K�RmPy�\Rc[V^Y^ + MqS"dONJS�x
NrS!x MqNJKji%PQR�LOS�no[VLOPQ[ * PQ^YPYM + SoUWKm[VRZN]LeKm^s[�MqKmd	MOS'MqNJPYd * [VdOK�^QPQHrK�S *lu KmRhMcX

ç��Yád�°Û � º Ü,�9ë®�cÝ Ô

6fNJK�_	E�Ep[oRkS *wu KmR�M�4;.�� º Ü,��ë
��Ý�|°[V^QdeS�vwHJS�x9H�[Vd�2)>�`�� º Ü,��ëµ��Ý Ô STL�dOPQi%�J^ + � º Ü,��ëµ��Ý Ô �

N\[Vd;['LOK�IJdONrPYU�M;SVUW�rX ìoÔ �"[VHJI�N\[Vd9KhgCNJP * PYMOKmI�["MOSVMZ[o^¢no[VLOPQ[ * PQ^YPYM + [Vi%�J^YPYMq{rIJK�Lq[oHJzTKjSVU u {JdeM1[ * S�nTK��

ik[VzTHJPyMq{JIJK�d�|}STL9i�[ozw� * [VdOK�I�STH�MONJK�S * dOK�Leno[oMOPQSTHJd;U}STLfMqNJPYd1PYH,nTKmd=MqPYz,[oMqPYSTH�|°dOK�K'BWPYzT{JLOK�ÜrX º ��Xf6fNJK

S * deKmL=nV[�MqPQSVHJd�{JdeKmI©U}STL�4;.ø� º Ü,�jë3�cÝ]xaK�LOK�S * Mq[VPQHJK�I�PQH�MONJK�8Ï[VHJI�¸ * [VHrIJd'STHJ^ + �7[VHrI�x�KmLeK

MZ[ovVKmH"U}LOSVióMqNrK12)²�~�4 [oLORZNJPynTKmd��l[VHJI%KhglMqK�HJI u {Jd=M)S�nTKmL;��Þ + Kc[VLed�|}LOST{JzVNJ^ + � º + Km[VLOd�PQH'Km[VRZN * [oHJI

S�nTK�LO^s[o�J�JPQHrz"U}SVL9Ý + Kc[VLedZ��Xa0;S�`r?�4�8W6;`�I\[oMq["K�gCPQdeMOd;U}SVL	MqNJPYdfS *lu KmRhMcX

:�H�BtPQzT{JLeK"ÜrX º ��MqNJK"R�STik�r^QK�MOK�¸ [VHJI�8 * [VHrI�^YPQzTN,M�R�{JLenVKkSVU�4;.Ï� º Ü,��ë¥��Ý�PQd�deNJS�x9H�X%6fNJK

[cnTK�Lq[VzTKjR�ST^QSTLfPYHJIJK�g�^ í _ ý¬�ih±Þr��x	[Vd;[VIrST�rMqK�I�U}LeSTi»6t[Vv�[V^YS'K�M;[V^ÎX;|=� ìTìTº �a[VHJI�89STi%KmLOS'KhM1[V^¤X

| º �T�T�,�	MqSkRmSTi * PQHJKjMqNJK�¸�[VHrI�8 * [VHJIAS * dOKmL=no[oMqPYSTHJdmX;6fNJK�PQL;S * dOK�Leno[oMOPQSTHJd * Lq[oRZvVK�MDMqNJK�x9PYHJIJS�x

SVU�S�nTKmLe^s[V��SVU)¸Ï[VHJI�8 * [VHrI�IJ[oMZ[rX'4;.Ï� º Ü,�1ëµ��Ý Ô KhgCNJP * PYMqd�K�glMqLOK�ikK�^ + ^Q[VLOzVK�no[VLOPQ[oMqPYSTHJd�S�nTK�L

MqNrK�K�HwMOPQLeKk��Þ + Km[VLOd1STH�MONJK�STLOIJK�L1SoU)�%ik[VzJX�:�M;x	[Vd1PQH�MqNJK�NJPYzTN��\STL;ST{rM * {JLOd=MDd=MZ[oMOK�M�x9PYRmKo·aSTHJR�K

* K�M�x�KmKmH­� ìTì �%[VHrI$� ìTì Ü�[VHJI�[Vz,[oPQHAMqNrLOST{JzVNJST{rM"� ìVì ÞrX�6fNJK"LeKmik[VPQHJIrKmL�SVU�MqNrK"MOPQi%K�xa[VdjdO�5KmH,M

PQH�K�PYMONJKmL�[oH�PQH,MqK�LOi%KmIJPQ[oMqK�SVL�^QS�x»|°¹w{JPYKmdOR�KmH,M���d=MZ[oMOKVX�4&IJK�Mq[VPQ^YKmI�^QSlSTv�[oM�MONJK'S�nTK�LO^s[o��LeKmzTPYSTHAPYd

dONrS!x9H]PQHABtPQzT{JLeK�ÜrX�ÜCX	6fNJK�[oik�J^YPYMO{JIJK�SVU * SVMON�MqNrK�deNJSTLeM�[VHJI�^QSTHJz"MqK�LOißno[VLePs[ * PY^QPyM + [VzVLOKmKjx9PYMON

MqNrK�LeKmde{J^YMOd;SoU¦8;[VPYMOKmLeP�K�M;[V^ÎX;| º �V�r�!�hX
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6fNJK9¸ * [oHJIk^YPQzTN,M7R�{JLenVKDdeNJS�x9H�PQH%BWPYzT{JLOK9ÜCX Ô U}STL74;.¥� º ÜT�të��cÝ�S * MZ[oPQHJK�IkSTH"MqNrK;HrPQzTN,M�SVUt��Ü

.�R�M�� ì ÞVÝrX76fNJPQdf^YPQzTN,MfR�{JLenVK�K�grNrP * PyMqdfik[VLOvoKmI�ikPYRmLOS�no[VLePs[ * PY^QPyM + PQH�[VH�STdOR�PQ^Y^s[oMOSTL + U°[VdeNJPQSTH�x9PyMqN�[

¹w{\[VdePy���5KmLePQSlIJPQR�PYM + SoU5[V�J�JLeS�gCPYi�[oMOKm^ + STHJK	NJSV{JL¦[VHrI�x9PYMqN�[DRmSTHC�\IJKmHrRmK9^QKhnTKm^CSVU º h���¹¦X¨¸�PYdO{\[V^Y^ + PyMWPYd

Rm^YKc[VL�MqN\[�MaMqNrKmLOKDPQd�no[VLePs[ * PQ^QPyM + �JLeKmdeKmH,M;[VHJI�MON\[oM	PyMaPYdad=MZ[oMOPQdeMOPQRm[V^Q^ + dOPYzTHJPY�JRc[VH,McX¦BWPQzT{rLOK1ÜrXî��dONJS�x9d

[%�$h±Ý�¹�RZN\[VHJzTK�STH�MqNrK�HrPQzTN,M9SVUa�T��01S�n�� ì ÞT�CX¦6fNJK�dOK�no[VLePs[oMOPQSTHrd	[VLeK�i%STLeK�KmLOLO[oMqPYR�PQH�H\[oMO{JLOKoX

4;.Ï� º Ü,�Dë¬��Ý�xa[Vd�i%STHJPyMqSTLeKmI]U}STL1�JnTK'R�STHJdOK�Rm{rMOPYnVK%HrPQzTN,MqdDPQH�^s[�MqK'.�RhMqS * KmL'� ìVì �rX�6fNJK"S * �

dOK�Leno[oMOPQSTHJd9[oLOK��JLeKmdOK�H,MqKmI�PQH�BWPYzT{JLeKmdfÜrX±Ý�MqNJLeST{JzTN�ÜrXy���rXW6fNJKmdeK�S * dOKmL=no[oMqPYSTHJd	x�KmLOK��\LedeM;LOK���SVLeMqK�I

*,+ 0;S * ^YK�|=� ìTì �T�j[VHJI©deNJS�x nVKmL + IJLO[Vi�[�MqPQR'no[VLePs[oMOPQSTHJd�|¸C ��� í ÜT��¹¨��XAF�{JLePQHJz�MqNJKk�\LOd=M'HJPQzVNwM

|ÎBtPQzT{JLeK'ÜrX±Ý,�h�¢4;.Ï� º ÜT��ë¥��Ý�dONJS�x9d�[�deMOKc[VI + PQHJR�LOKc[odOK'PQH * LePQzTN,MOHJKmded�x9PYMqNrST{rMjdeMq[oMqPYdeMOPQRc[o^Q^ + dePQzo�

HJPy�\Rc[VH,M"KhnCPYIJKmHrRmK�SVU;ikPYRmLeS!no[VLePs[ * PQ^QPyM + dO{r��K�LOPQi%�5STdOK�I©STH©MqNJK�LePQdOKoX�6fNJK�deKmRmSVHJI­HrPQzTN,Mc� º Þ�.�RhM

� ìTì ��dOK�KmH�PQH�BWPYzT{JLOK�ÜrX��C��4;.Ï� º Ü,�Dë¥��Ý�deNJS�xaK�I�[�dePQi%PQ^Q[VL * K�N\[cnCPYSTLm� * {rM�x9PYMON�dOSTi%K'K�nlPYIJKmHJR�K



ÝTÜ

17.2
17.3
17.4
17.5
17.6

A
pp

 M
ag

0235+164                     V Filter                    13 Oct 1986

Observed

2.90

2.95

3.00

3.05

3.10

3.15

3.20

3.25

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.35

0.40

0.45

0.50

9.5 10.0 10.5 11.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-��§���¥3�P�d¢3�@!#"����D.@MK,-�3��.@"(,-��*+�@��!���*~:<.WV���:<������������,oT£5UÀS���@'(2iB�.@M6³/|@§@XR´ �4¦©¥j./'­,-�3�
'(��H/��,�.@M��4§UºR*~,{�4?@»@¦������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;P¥���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

SVU¨no[VLOPQ[oMqPYSTHJd�dO{J�5KmLePQi%��STdeKmI�STH�MqNrK�MqLOK�HJI�X�.�H�MqNJK�MONJPQLeI�HJPQzTN,M�|°BWPQzV{JLOK�ÜCX�Þ,���CMONJK�{J�,x	[oLOI�MqLOK�HJI

RmSVHwMOPQHw{JK�I�x9PYMON][oH][V�r�\[VLOK�H,MD^YK�nTK�^QPYHJz'SV��HJKm[VL;MONJKjKmHJI�SVUWMONJKjHJPQzVNwMmX�6fNrK�S * dOKmL=no[oMqPYSTHJd9STH�MqNJPYd

HJPYzTN,M¦dONrS!x­IJKh�\HJPYMOK	Lq[o�JPQI�no[VLePs[ * PQ^QPyM + de{J��K�LOPYik�5STdOK�I'STH�MONJKaMqLeKmHJI%[oM¦[�Å º h±Ý�¹�dOPYzTHJPy�\Rc[VHrRmKa^YK�nVKm^¤X
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6fNJK;nV[oLOPs[�MqPQSVHJd7S * deKmLenVKmI�SVHkMqNrK;�\LedeM�MqNJLeKmK1HJPQzTN,MOd�K�grNrP * PyMa[�nTK�L + zTK�HwMO^QK;LOPYdOK;PQH * LOPYzTN,MqHJK�dOd)U}LOSTi

^µýó��Ýih±ÝT��MqSÆ^µýó��Ý$hî�VÜ�U}SVL9MONJK��\LOd=M;HJPQzTN,Mm�rU}ST^Q^YS�xaK�I *w+ [�U}{JL=MqNJK�L * LOPYzTN,MqKmHrPQHJz"SVUW�rXy�!��i�[Vz�MOS

^µýó��Ýih Ô ��STH º Þ�.�RhM�� ìTì �CX).�H ºVì .�R�M�� ìTì �r�l4;.
� º Ü,�)ë���Ý * LePQzTN,MqK�HJKmI�U}LeSTiÇ^óýµ��Ýih��T��i%STLOK
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MqNJ[VH��rX º i�[Vz�MOS��J^s[�MqKc[o{�[oM�^Ïý»��Ýih±Ü Ô Xj6fNJPQd��\[VLOK�R�STH,MqPYHl{rKmI�PQH,MqS�MONJK'HJK�gCMjHrPQzTN,M�x9NJK�LOK'MqNrK

^QPYzTN,M�Rm{JL=nTK�SVU ÜT�'.�R�M1� ìTì ��|ÎBWPYzT{JLeKDÜrX ì �7deMq[VLeMOdaST{rM	[oM�^3ý3��Ýih±�,�CXW4	M�MqNJPYda�5STPQH,Mm�l4;.
� º Ü,�7ë��cÝ

deMq[VLeMOKmI�MOS�U°[VIJK1x9PyMqN�dei�[V^Y^§dORc[o^QK�i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * deKmLenVKmI�x9PYMON�[VH�[Vi%�J^QPyMq{JIrK1STHkMqNJK�STLeIJKmL�SVU
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z¯�ihy�;i�[Vz�STH�MOPQi%K9dORc[o^QKmd�SVU6C¥ÜV��i%PQHw{rMqK�dmX).DnVKmLq[o^Q^¤�,MONJKDdeST{JLOR�K1U°[VIrKmI�MOS6^µý3��Ý$h º �l�r�rXy��Þji�[oz

IJPYiki%KmL	MON\[VH�MONJK�d=MZ[VL=MDSoUWMqNrPQd;HJPQzTN,MmX	4;.@� º Ü,�9ë �cÝkPQdfU}ST{rHJI�MOS�N\[cnTK�U°[VIJK�I]MqS�^@ý@��Ýih Ô �'STH

MqNrK�^Q[VdeM9HrPQzTN,Mc�JÜr��.�RhM�� ìTì ��|}dOKmK�BWPYzT{JLOK�ÜrXY�c�,�hX
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4;.�� º Ü,�9ë ��Ý"x	[od�[V^YdOS%ikSTHrPYMqSVLOKmI�U}STL Ô R�STHJdeKmRm{CMqPYnVK�HJPYzTN,Mqd9U}LOSTiö�,� í �TÞk01S�n�� ìTì �TXa6fNJK

S *lu K�R�M	xa[Vd�PQH�[�i�{JRZN * LePQzTN,MOKmLad=MZ[oMOK1MON\[VH�S * dOKmL=nTK�I�STH�MqNrKD�JLeK�nlPQST{rdaLO{rH�| º ik[Vz * LOPYzTN,MqK�LZ��[oHJI

KhgCNJP * PYMOKmI�[�MOSVMZ[o^�LO[VHJzTK1SVU no[VLOPQ[ * PQ^YPYM + SVU C¥�ihî��i�[VzrX7.�H�MqNJK1�\LOd=MfHJPQzVNwMm�CdeNJS�x9H�PQH�BWPYzT{JLeKDÜrXy�T�T�
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4;.�� º Ü,��ëó��Ý�KhgCNJP * PYMOKmI$[��rX º ik[Vz�LePQdOK�S�nVKmL'MqNJK�Ir{JLq[oMOPQSTH�SVU1Ý�NJST{rLOdmX�6fNJKmLeK][VLeK���SVdOdOP * ^QK

dOik[V^Y^	[Vi%�J^QPyMq{JIrK�no[VLOPQ[oMqPYSTHJd�de{J�5KmLOPYik�5STdeKmI$STH©MqNJK�MqLeKmHJI¢� * {rM"MONJK�MqKmi%�5STLq[V^�dq[Vi%�J^YPQHJz�PYd�MqSlS

dO�J[VLOdeK�MqS"U}{J^Y^ + RZN\[oLq[VRhMqKmLePQb�K�MONJKmi�X9.�H�MONJK�U}SV^Q^QS�x9PYHJz'HJPQzVNwMm�5�TÝk0;S�n��§MqNrK�S *wu KmR�M;xa[Vd��rX±�,�'i�[oz
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U°[VPYHwMOKmL�XA6fNJPQd�^QPQzVNwM�Rm{rLenTK�|}dOK�K�BWPQzT{rLOK�ÜCXY� º ��dONrS!x9d'i%SlIJKmd=M�no[VLOPQ[oMqPYSTHJd�� * {rM�HJS�S�nTKmLO[V^Q^)MqLeKmHJI¢X

6fNJK9no[VLOPQ[oMqPYSTHJd7IJPYdO�J^Q[ + KmIkPQH%BWPQzV{JLOK9ÜrXy��Ü�U}STL7MqNJK;HJPYzTN,M�SoU �,��01S�n�� ìVì �D[oLOK9dOPYikPY^s[VLtPQHk[Vik�r^QPYMO{JIJK

MqSAMONJSTdeK�S * dOK�LenVKmI$STH��TÝ�01S�n¡� ìTì �TX�4;.ø� º Ü,�jëó�cÝ]dONJS�x�KmI$STHJ^ + [Ai%SCIrKmLq[�MqK�|Î��¹¨��PYHJRmLeKc[VdeK
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U}ST^Y^QS�xaK�I *,+ [�dePQi%PQ^s[oL�IJKmR�LOKm[VdOK�PYH * LePQzTN,MOHJKmdedmX�6fNJK�RZN\[VLO[VR�MOKmL�SVU	MqNrKkno[VLOPQ[oMqPYSTHJdjKhgCNJP * PYMOKmI *w+

4;.ó� º Ü,�	ë¯��Ý�STH�MqNrK�HrPQzTN,MfSVUW�TÞ'0;S!nA� ìTì ��PYd	IJLq[oi�[oMOPQRm[V^Q^ + IJPY��KmLeKmH,McX)BWPYzT{JLeK�ÜrXy� Ô dONJS�x9dfMqN\[�M

MqNrK�S *lu K�R�MjdeMq[VLeMOKmI�[oM��rXî��ik[Vz * LOPYzTN,MqKmL1MqN\[VHAMONJK��JLeK�nlPQSV{Jd�HJPQzVNwMm��[VHrI�LOKmik[VPYHJKmIA¹w{\[odOPy��deMOKc[VI +
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{JH,MqPY^5[oMf�lX�Þ�NJST{JLed	G16��lPYM�deMq[VLeMOKmI�[�Lq[V�rPQI�IrKmRm^YPQHJK;SVU¨[o^Qi%STdeM��rX º ik[Vz�S!nVKmL�LOST{JzVNJ^ + º NJST{JLedm�J[oHJI

dONrS!x�KmI]HJS"K�nlPQIJK�HJRmK�SVUpno[VLOPQ[ * PQ^YPYM + U}STL	MONJKjLOK�i�[VPYHJIJK�LfSVUtMONJKjHJPQzVNwMmX

6fNJK�HJK�glM'Ü��r^QSVMOd�deNJS�xÍS * dOK�Leno[oMOPQSTHJd�SVUf4;.�� º Ü,��ë3�cÝ�S * Mq[VPQHrKmI�U}LeSTiÒ^s[�MqK�� ìTì ��MqS�Kc[VLe^ +
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� ìTì ÞrX9.�H�MONJK�HrPQzTN,M;SVU)� ì 01S�n�� ìTì �C�\4;.@� º Ü,�9ë �cÝkKhgCNJP * PYMOKmI�PYMqd9i%STdeM;IJLO[Vik[oMqPYR�dePQHJzV^QKjHJPQzVNwM

K�nVKmH,McX�6fNJK�^QPQzVNwM�R�{JLenVK�PQH©BWPYzT{JLeK�ÜrXy�!��d=MZ[VL=MqK�I©SV��x9PYMqN�[ * LOPYK�U9�J^Q[oMqKm[V{�HJKm[VL6^æý �!��hY��[oHJI

¹w{JPQRZvw^ + LeSTdOK��rX±Ý�ik[Vz�PYH�ÜCXî��NJST{JLedm�7[�RZN\[VHJzTKkSVU;�T��h�Þ�¹aÈ�:�M�MqNrKmH�^YK�nTK�^QK�I�SV�­[VHJI�[V�J�5Kc[VLeKmI�MOS
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* KmzTPYH$MOS�U°[VIJK�de^QS�x9^ + �f[V^YMONJST{JzVN�MONJPQd%PQd%[oMk[�^QK�nVKm^9SVU6z º h±Ý�¹¬dePQzTHrPY�\Rm[VHJRmKoX¶6fNJK�^s[VLezTKmL"K�LOLOSVL

* [VLed�[VdedOSlRmPQ[oMqK�I]x9PYMON]PQHrIJPYnlPQIr{\[V^ I\[oMq[��5STPQH,Mqd;PQH�MqNJPYd�[VHrI]MqNJK�U}ST^Q^YS�x9PQHJz"�J^YSVM�[oLOK�[VH�[VL=MqPYU°[oR�M;SVU

MqNrK º �	[VHJI Ô ����SVPQH,M�[cnVKmLq[ozTPQHJz�LOKmde��K�R�MOPYnTK�^ + |°RoX�U«X¨_ º X±Ü,�hX1:�H�BWPQzT{rLOK�ÜrXY�cÝr��4;.Í� º ÜT�1ë �cÝ�dONJS�x�KmI
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x9PYMON�^s[VLezTK'IJPQ�rdj[VHJI���Km[Vvwd��rLOKmdeKmH,M�x9PYMqN�[�dOPYzTHJPY�JRc[VHJR�K'STH�MqNJK"STLeIJKmLjSVU º � í­Ô ��¹¦X'6fNrKki%STdeM
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�VÝ

15.3
15.4
15.5
15.6
15.7

A
pp

 M
ag

0235+164                      R Filter                 09 Mar 1998

Observed

12.0

12.5

13.0

13.5

14.0

14.5

15.0

15.5

Fl
ux

 (m
Jy

)

1x

1x

Emitted

1.0

1.5

2.0

2.5

2.4 2.5 2.6 2.7 2.8 2.9 3.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§����WA�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M�³/|@§@X�´s�4¦©¥¨./'l,-�3�
'(��H/��,�.@M�³/?¨0c��:D�4?@?@»��

RmS�nVKmLq[ozTKV�\MqNrPQdfPQdfHrSkde{JLO�JLePQdeKVX

6fNJK�HJK�glMj[oMOMOKmi%�rM;MqS�IrK�MqK�R�M�i%PQR�LOS�no[VLOPQ[ * PY^QPYM + U}STL;4;.�� º Ü,�;ë ��Ý%SCR�Rm{JLeLOKmI�PYH]^Q[oMqK�.�R�MqS * K�L

SVU)� ìVì ÞrX76fNJK�^YPQzTN,MaRm{JL=nTKmdfU}STL�M�xaS"HJPYzTN,Mqd��¢��Þ'[VHrI�� ì .�R�M�� ìTì Þr�r[VLOK�deNJS�x9H�PQH�BWPYzT{JLeKmdfÜrXy��Þ�[oHJI



�T�

15.8

16.0

16.2

16.4

A
pp

 M
ag

0235+164                       R Filter                 18 Oct 1998

Observed

7.2

7.4

7.6

7.8

8.0

8.2

8.4

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.8

1.0

1.2

1.4

7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§����4»�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M�³/|@§@X�´s�4¦©¥¨./'l,-�3�
'(��H/��,�.@M��4»UºR*~,{�4?@?@»������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;P¥���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

ÜrXy� ì ��LeKmde��K�R�MqPynTK�^ + X�.�H�MqNJK��JLOdeMjHrPQzTN,Mj[�x�Km^Y^WIJKh�\HJKmI�K�nVKmH,M�PQd�IrK�MqK�R�MOKmI�x9PYMqN�[oH�[Vik�r^QPYMO{JIJK�SVU

�rXy�!��ik[Vz�| Ô h±Ý�¹¨��[oHJI�[�IJ{rLq[oMOPQSTH�SoU STHJ^ + SVHJK�NJST{rLmX76fNJKDU}SV^Q^QS�x9PYHJz�HrPQzTN,M�PQdadePQi%PQ^Q[VLmXp6fNJK�deST{JLOR�K

KhgCNJP * PYMOKmI�RmSVik�J^YKhg�nV[oLOPs[ * PQ^YPYM + x9PYMON�[oH][Vi%�J^YPYMq{rIJKDSVUW�rX º i�[VzrX



�VÞ

16.2

16.4

16.6

16.8

17.0

A
pp

 M
ag

0235+164                       R Filter                 19 Oct 1998

Observed

4.0

4.2

4.4

4.6

4.8

5.0

5.2

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.4

0.6

0.8

8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§����4?�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M�³/|@§@X�´s�4¦©¥¨./'l,-�3�
'(��H/��,�.@M��4?UºR*~,{�4?@?@»������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&§���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

6fNJKDi%STd=M�LeKmR�KmH,Mf[oMeMqK�ik�rM)MOS�IJKhMqK�R�M	i%PQR�LOS�no[VLOPQ[ * PY^QPYM + U}SVL�4;.¥� º Ü,�Wë��cÝ�xa[Vd�PQH�-T[VHw{\[VL + [oHJI
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dOik[V^Y^\RmST^Y^QKmRhMqPYSTH%[V��K�LeMO{JLOK;MqN\[oM�Rm[V{JdOK�I�MqNJK;nTK�L + ��SlSTL)KmLeLOSTLedaPYH%MONJPQd�dOKhM	SVU IJ[oMZ[rXW:�H�BWPYzT{JLOK;ÜrX º �T�

4;.Í� º Ü,�;ë¬��Ýkxa[Vd�deMOPQ^Y^¨U°[oPQH,MqK�L1MqNJ[VHË_@ý ��Þr��[VHJI�dONrS!x�KmI�RmSVik�J^YKhg�no[VLOPQ[ * PY^QPYM + � * {rM�PyMDdeNJST{J^YI

* K�HJSVMqK�I�MqN\[�MfMqNJK�dOK�no[VLOPQ[oMqPYSTHJda[VLOK u {rdeM9dOPYzTHJPy�\Rc[VH,M9[�M º h ì ¹¦X76fNJK�^YPQzTN,M	R�{JLenVKmdfU}STLaMONJK�HJK�gCMfM�x�S
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HJPYzTN,Mqd%|ÎBtPQzT{JLeKmd�ÜCX ºTº [oHJI�ÜrX º Ü,�1dONrS!x&HJS�deMq[oMqPYdeMqPYRc[V^Y^ + dePQzTHJPy�\Rc[oHwMDnV[oLOPs[ * PQ^YPYM + £�[V^yMqNJSV{JzTN�STH�MqNrK

dOK�RmSTHrI�HJPQzVNwMm�t4;.�� º Ü,��ë3�cÝ�PYd��rX º i�[Vz * LePQzTN,MqK�LmX�.�H¡� º B\K * º �T� Ô �pMONJPQdjMqLeKmHJI�RZN\[VHJzTK�dmX�:�H
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6fNJK�KmHJN\[oHJRmK�ikK�HwM]SVU�MqNJK�[Vi%�J^QPyMq{JIJK]SVU�no[VLePs[oMOPQSTH¯[oHJI®MONJK¬ú=MqPYikKÍÌ�W,IJPY^s[oMOPQSTHJû�PQd�Rm^YKc[VLe^ +

K�nlPYIJKmH,MjPQH�MqNJK�^YPQzTN,M1Rm{JL=nTK�d�SoU)4;. � º Ü,�1ë¥��Ý%x9NJKmH�RmSVik�\[oLOPQHrzkMqNrK�^QS�x�KmLm�¢S * dOK�LenVKmI��\[VHJK�^QdDMOS
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6fNJK�.9¸D¸ � {\[VdO[VLj�T�!�VÝ;ë ºVì ��|°[V^QdeSkvwHJS�x9H�[Vd12)>�`��T�!�oÝ1ë ºVì �"[VHJI Ô < ºVì X Ô �T�aN\[od�["LOKmIrdONJPyU�M

SVUj�CXî� ºoì [VHJI¡N\[Vd�K�gCNJP * PyMqK�I¶[�no[VLePs[ * PY^QPyM + [Vi%�J^YPYMq{rIJK�Lq[VHJzVK�SVU u {rdeM�{rHJIJKmL Ô X���ik[Vz�S�nTK�L�MqNrK

MqPYikKjMqNJ[oMDPyMDNJ[Vd * KmK�H�ikSTHrPYMqSVLOKmI�U}STL9MqNJPYdDPQH,nVKmdeMOPQz,[�MqPQSVH�|}dOKmK�BWPQzT{rLOK�ÜrX º �T�hX;6fNJK�I\[�MZ[k{rdOKmIAU}SVL

�T�!�oÝ¦ë ºVì �DPYd)PQH"MqNJK18 * [VHJI%STHJ^ + �wPQd7Mq[VvVK�H�U}LOSTióMqNJK12)²�~�4®[VLORZNrPYnTK�dm�r[VHJI%RmS�nTK�LOdf[�MqPYikKf�5KmLePQSlI

SVU u {JdeM;{JHrIJKmLj� º + Km[VLOd�Xa0;S�`r?�4�8W6;`�I\[oMq['KhgCPQd=Mqd9U}STL	MqNJPYdfS *lu K�R�McX
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6fNJK�� º + Kc[VLa8 * [VHJI%^QPYzTN,M)Rm{JL=nTK1SVU¦�T���VÝWë ºVì ��dONJS�x9H�PYH%BWPQzT{rLOK;ÜrX º ��PQd)dO�\[oLOdOK�^ + i%STHJPyMqSTLeKmI��

* {rM�K�grNrP * PyMqd�[�^Q[VLOzVKfLq[VHJzVK;PYH * LOPYzTN,MqHJK�dOdm·txaK�^Q^\S�nTK�L Ô i�[ozJXW6fNJK;STHJ^ + i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + deKc[VLeRZNJKmI

U}STL�xa[Vd�IJ{JLOPYHJz�MqNJK%Ý�HJPYzTN,Mqd * KhM�xaK�KmH¶� ì [oHJI º�Ô -T[oH­� ìVìVÔ X'6fNJK"�\LOd=M�^QPQzVNwM�Rm{JL=nTK%SVU�MONJPQdjLe{JH
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|°deKmK�BWPQzT{rLOK"ÜrX º Þ,��dONrS!x9d�MqN\[�Mk�V�!�VÝjë ºVì ��KhgCNJP * PYMqK�I�[�i%SCIJK�deM * LePQzTN,MqK�HJPQHrz�SVU	�rXy� Ô ik[Vz�x9PYMON

[��J^Q[oMqKm[V{A[�MDKm[VRZN�KmHJI¢X�6fNJPQd;M + ��K�SoU¦no[VLOPQ[oMqPYSTH�PYd1R�STi%ikSTH�PQH]_	E�Ep[oR�|-_ZÜrX º X�Ý,��� * {rM�STHr^ + dOK�KmH

Rm^YKc[VLe^ + PQH�MqNJPYdD^QPYzTN,M�R�{JLenVK�U}STL��T���VÝ�ë ºVì �CX�6fNJK º Þ$h���¹©KhnTK�HwMjR�S�nTKmLedjLOST{JzVNJ^ + Ü�NJST{rLOdmX�.�HAMqNrK
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HJK�gCM�HJPYzTN,Mc� º ��-T[VH$� ìTìVÔ � dONJS�x9H�PYH�BWPQzT{rLOK"ÜrX ºVì �7�T���VÝ�ë ºVì ��deMq[VLeMOKmI�ST{rM�[oMjHJKm[VLO^ + MqNrK%dO[Vi%K

^QKhnTK�^)[Vd�MqNJK"�JLeK�nlPQST{rd�HJPYzTN,Mc�Ð_Ïýö�cÜih�ÞV�r�¨[VHJI�dONJS�x�KmI�SVHJ^ + [�de^QPYzTN,MjIJKmR�LOKc[odOK"MqNJK�H�PQHrRmLOKm[VdOK"PYH

* LePQzTN,MqHrKmdOd%S�nTK�L���NJST{JLedmX¶6fNJK�LOK�PQd"HJS�HrK�MkRZN\[VHJzTK�PQH�MqNrK * LePQzTN,MOHJKmded�[oM%MqNrK�K�HJI¡SVU1MqNJPYdk��¹
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K�nVKmH,McX16fNJK�U}ST^Y^QS�x9PQHrz'HJPQzTN,Mm��deNJS�x9H�PQHABtPQzT{JLeK�ÜrX�ÜV�r�§PYM1�JPQRZvoKmI�{J�][oMDMONJK�dO[VikK�^QKhnTK�^W[VzT[VPQH�� * {CM

* LePQzTN,MqK�HJKmI�ikSTLeK1dePQzTHrPY�\Rm[VH,Mq^ + |«� Ô h���¹¨�¦MqS6_¬ý3��Ü$hî� º PQH u {JdeM Ô NJST{JLedmXf�T���VÝ�ë ºVì �DMONJKmH�IJPYiki%KmI

dO^YPQzTN,MO^ + MOS%�JHJPQdeN�MONJK�HrPQzTN,M;�rX±�,�'i�[Vz'U°[VPYH,MqKmL	MON\[VH][oM9MqNJKj�5Kc[Vv§Xa6fNrK�deKmRmSVHJIA^s[oLOzTK�deM;RZN\[VHJzVK�PYH



ì,º

13.9
14.0
14.1
14.2
14.3A

pp
 M

ag

1156+295                     R Filter                    23 Jan 1994

Observed

31.0

32.0

33.0

34.0

35.0

Fl
ux

 (m
Jy

)

1x

1x

Emitted

6.0

7.0

8 9 10 11 12 13

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}§@|�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��@�4X@¦�´¼|@?@X#./'l,-�3�
'(��H/��,�.@Md|@§�É/�@'��4?@?©¥3�q���(��;�'(��H/��,RÁ�;�2(��,-�#���@;P|���"^./��'�,P�4V@�+:<��H@�42c,9.¨��!�"(:-.WV@�[Â>ÃFÄ��

* LePQzTN,MqHrKmdOd	U}SVLD�T�!�oÝaë ºVì �C�r�CXY��Ü�ik[VzJ�lRc[oH * K�deKmK�H�SVH�MqNJK�HrPQzTN,MfSVU ºVº -T[VH º �T� Ô PQH�BWPYzT{JLeKDÜrX±Ür�TX

:�MjSlRmRm{rLOLOK�I�[�U�MqKmLj[��rX Ô ��ik[Vz�IJPQi%i%PQHJz%U}LOSTiøMqNJK"�JLeK�nlPQST{rd�HrPQzTN,Mj[VHrI�N\[odj[�RZNJ[VLq[VRhMqK�LjMON\[oMjPYd

dOPYikPY^s[VL�MOS]MqNrKkno[VLOPQ[ * PY^QPYM + dOK�KmH©STH¶� ì -T[VH�� * {rM'PQd�S�nTK�L'[]dONrSTLeMOKmL�MOKmi%��STLO[V^)IJ{JLO[oMqPYSTH�·'STHJ^ + º
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NJST{rLOdmX�.�H�MONJK�^Q[VdeM�M�xaS'HrPQzTN,Mqd�PQH%MqNJPYd�I\[�MZ[VdeK�M�|}dOKmK�BWPQzT{rLOKmd�ÜrX±Ü º [VHrI�ÜrX±ÜTÜ,�h�5�T�!�oÝ)ë ºVì �jdONJS�x�KmI

dOPYikPY^s[VLfno[VLePs[ * PY^QPyM + RZN\[VLO[VR�MOKmLOd�·j[ * LOPYzTN,MqK�HJPQHJz�[VHJI�[�IJPQi%i%PQHJz"MqLeKmHJI�LOK�dO�5KmRhMqPYnVKm^ + X�6fNrK'S *lu KmRhM

MqNrKmH * Kmz,[oH%MONJKDHJPYzTN,M�SVU º Ü�-T[VH]� ìTìVÔ [oM	[ * ST{CM�MONJK;dq[Vi%K1^YK�nVKm^§x9NJKmLeK1MqNrK1�JLeK�nlPQSV{JdaHJPYzTN,Mc��d�^YPQzTN,M
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_¥ýµ� Ô hy��Þr�C[VHJI * LePQzTN,MOKmHJK�I��rX±�TÝ�ik[VzJX).�H�MONJK�HJPYzTN,M	SVU º�Ô -T[VH�� ìTìoÔ ���V�!�VÝ)ë ºVì �

deMq[VLeMOd;�rX º �'ik[Vz�U°[VPYH,MqKmL9[oHJI�IrPQi%ikK�I��rX��VÞ"ik[Vz�U}{JL=MqNJK�LmX

6fNJK�Kmi%PYMeMqKmI®|}LOK�deM"U}Lq[Vi%K���^QPQzVNwM�Rm{JL=nTK�d�SVU��T�!�oÝ�ë ºoì �APQH�MqNrK�ikPYIJIJ^QKk�\[VHJK�^fdONJS�x»dOPQi%PQ^Q[VL

KmHrN\[VHJR�Kmi%KmH,M�SVUWMqNJK�[Vi%�J^QPyMq{JIJK�SoUWno[VLOPQ[oMqPYSTH�MqS%MqNJSVdOK�SVU¦4;.@� º Ü,�Të���ÝrX�6fNJK�ik[VzTHJPyMq{JIrK�SVU¦MqNrK

KmHrN\[VHJR�Kmi%KmH,MDPYdJC
�$h º IJ{JK�MOS�['LOK�IJdONrPYU�M;SVUW�rXî� ºVì �§[VHJI�MqNrKjMOPQi%K�[�gCPQd9PYdÑÌ�W,IJPY^s[oMOKmI *,+�u {JdeM;S�nTK�L
Ô � b X
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6fNJKk.9¸1¸ ¹l{J[Vdq[VL"��Ý ºTº�í¯ºoì ��|Î[V^YdOS�vwHJS�x9H�[Vdj2)>�`©��Ý ºTºjí¯ºVì �V�DN\[Vd�[�LOKmIrdONJPyU�MjSVU	�CX�Þr����[oHJI

N\[Vd�KhgCNJP * PYMqK�I©[�no[VLePs[ * PY^QPyM + [Vi%�J^QPyMq{JIrK%LO[VHJzTK�SVU;[V�J�JLeScgrPYi�[�MqKm^ + Ô ik[Vz]S�nTK�L�MqNrK�MqPYikK"MqN\[�M�PYM

N\[Vd * KmK�H�i%STHJPyMqSTLeKmI]U}STL�MONJPQd�PYH,nTKmd=MqPYz,[oMqPYSTH$|°deKmK%BWPYzT{JLOK�ÜrX�Ü Ô �hX�6fNrK%IJ[oMZ[�{JdeKmI�U}STL'��Ý ºTºjí¯ºVì �

xa[Vd	MZ[VvoKmH�U}LOSTiÍMqNrKj2�²�~�4
[VLeRZNJPYnVKmd�|Î8 * [VHJI�STHJ^ + �h�J[oHJI�RmS�nTK�LOd;[�MqPYikK1��K�LOPQSlI�SVU u {Jd=M9{JHJIJK�L9Þ

+ Km[VLOd�X	`r?�4�8W6;`�I\[oMq[%K�gCPQdeMOdfU}STL	MqNJPYdfS *lu K�R�M1[VHJI�PQdfK�grNrP * PyMqKmI�PQH�IrK�MZ[oPQ^�PYH _ Ô XY�VXî�CX

6fNJK�^YSTHJzkMOKmLeiø^YPQzTN,M;Rm{rLenTK'SoUf��Ý ºTº�í­ºVì �"dONJS�x9dj[kzVKmHJK�Lq[V^tIJPQi%ikPYHJz'MqLeKmHJI]x9PyMqN][���Km[Vv�SVU

_øý ���$h�Ý�PQH�Km[VLO^ + � ìTì ��[oHJI�[]^QS�xÍSVU'_øýÒ� ì h Ô [oM�MqNJK * KmzVPQHJHJPYHJz]SoUfMqNJK�`r?�4�8W6;`�I\[�MZ[]PYH

Kc[oLO^ + º �V�TÜrX�. * dOK�Leno[oMqPYSTHJd�[VLOKkdOSTi%K�x9N\[�M�dO�5STLO[VIJPQRo�WNJS�x�K�nVKmLm�)x9PYMON�i%STdeM�SVUfMONJKmi * K�PQHJz�NJPQzVN

MqPYikKDIJKmHJdePYM + dO[Vik�r^QKmdfSlRmR�{JLOLePQHJz"S�nTK�LfMqNJKjRmSV{JLOdeK�SVUtSTHJKjSTLfdeK�nVKmLq[o^pHrPQzTN,Mqd�X
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6fNJKAi%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * dOKmL=no[oMqPYSTHJdkU}SVL���Ý ºTº%í¬ºVì � * K�z,[VH¡SVH¡MqNJK�HJPYzTN,M�SVU���Ý�?][ + � ìTì �

|ÎBtPQzT{JLeK�ÜCX�Ü,�V�hX�.�H]MONJPQd1HJPQzVNwMm�t�cÝ ºTº�í¡ºoì �kKhgCNJP * PYMOKmI�[ * LOPYzTN,MqHJK�dOd�RZN\[oHJzTK�SVU�C»� h º i�[VzA|°STHr^ +

��Ýih±Ý�¹©zTPynTK�H�MONJK'^s[VLezTK'[cnTK�Lq[VzVK%K�LOLeSTL�SVU&·��$h��,��ik[Vzw��X�6fNJPYd�^QPQzVNwMDRm{JL=nTK%KhgCNJP * PYMOdj[VH�PQHJR�LOKc[odOPQHrz
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MqLeKmHJI�PQH * LePQzTN,MOHJKmded�S�nTK�Lk�"NJSV{JLjSVU{C���h º ik[Vz�U}ST^Q^YS!x�KmI *,+ [�IJPQi%i%PQHJzkSVU{C��"ik[Vz�S�nTKmLjMqNrK

HJK�gCM1�rX���NJST{rLmX�B\ST^Q^YS!x9PYHJz�MONJPQdaKhglMqLeKmi%Kj�\[VLOKo����Ý ºTº;í�ºVì ��deNJS�xaK�IA[VHJSoMqNJK�LfdO{ * d=MZ[VH,MOPs[V^�PYHJRmLeKc[VdeK

PQH * LePQzTN,MOHJKmded;S�nVKmL º NrST{JLOd9SVUtSTHJ^ + �rX��'i�[VzrX
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��Ý ºTºrí�ºVì ��PYd�MqNJK�H�i%STHJPyMqSTLeKmIDU}SVLp�aRmSTHJdeKmR�{rMqPynTK�I\[ + d¨PYH�^Q[oMqKW4D{JzT{rdeM¨SVU�� ìTì �adeNJS�x9H�PYH�BWPQzT{rLOKmd

ÜrX±ÜTÝ%MONJLOSV{JzTN�ÜrX Ô �rX1.�H]MONJK�HJPYzTN,MDSoU º Ü�41{Jz]� ìVì �C�p��Ý ºTº�í­ºVì �"KhgCNJP * PYMqK�I�[ * LOPQzVNwMOHJKmded�RZN\[VHrzTK

SVU	�rX º ik[Vz�|o¹ º �CX º ��[�U�MqKmL�[�dO^YPQzTN,M * LePQzTN,MqK�HJPQHrzJX"6fNJK * LOPQzVNwMOKmHJPYHJz�MqLOK�HJI�^s[Vd=MqKmI�[V�J�rLOScgCPQik[oMqK�^ +
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ÜrX���NJST{JLedm�CKmHJIJPYHJz'PQH�[�ikSlIJKmLO[oMqK1PQHJR�LOKm[VdOK�PYH * LOPYzTN,MqHJK�dOdfS�nTK�LfSTHJ^ + �CXî��NJSV{JLmX76fNJK�[�nVKmLO[VzTK�^QKhnTK�^

U}STL�MONJPQd��\LedeM�HJPQzVNwMjPYdÊ_ÔÓø�!�$hy�TX'6fNJK"U}ST^Q^YS!x9PYHJz�HJPYzTN,Mc� deNJS�x9H�PQH�BWPYzT{JLeK"ÜrX�ÜT��| ºoÔ 4D{Jz�� ìTì �T�h�

��Ý ºVº�í­ºVì �"K�grNrP * PyMqKmI�HJS�d=MZ[oMOPQd=MqPQRm[V^Q^ + dePQzTHJPy�\Rc[oHwM1i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + � * {rM1IJPYiki%KmI��rX º ik[Vz"U}LOSTi
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MqNrK�^Q[VdeMk^QKhnTKm^9SVUDMqNJK��JLOKhnlPQST{Jd%HJPYzTN,McX�.�H­MONJK�U}SV^Q^QS�x9PYHJz�HJPQzVNwM]| º ��41{Jz¡� ìVì �C�	BtPQzT{JLeK�ÜrX�ÜVÞ,�h�

��Ý ºVº%í¬ºVì ��deMZ[oLeMqK�I¯[V^YikSTd=M%�rX º ik[Vz * LOPYzTN,MqKmL%[VHrI¡dONrS!x�KmI¯SVHJ^ + M�x�S�d=MZ[oMOPQd=MqPQRm[V^Q^ + dePQzTHJPy�\Rc[oHwM

K�nVKmH,Mqd"de{J��K�LOPYik�5STdOK�I©STH©[AzTK�H,Mq^QKkLOPYdOK�PYH * LOPYzTN,MqHJK�dOd�X�BtPQzT{JLeK�ÜCX�Ü ì deNJS�x9d���Ý ºTº�í®ºVì ��STH�MqNrK
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HJPYzTN,MkSoU º Ý�4D{rz¡� ìTì ��[�M%MONJK�dq[Vi%K�^QK�nVKm^9SVUÕ_Óý �!��h���x9PYMON­HJS�dOPYzTHJPy�\Rc[VH,M"i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + X

6fNJK�^s[Vd=M;HJPQzTN,M;SVUtMqNJPYd;Le{JH©| º �'4D{Jz�� ìTì �V�fdeNJS�x9HAPQH�BWPYzT{JLeK�ÜCX Ô �C� ��Ý ºTº�í$ºVì �'KhgCNJP * PYMOd;[%de^QPQzVNwM

IJPYiki%PQHJz�MqLeKmHJI�SVUWSVHJ^ + �rXY�jik[Vz�| º h�Þ�¹ �hX
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?�PQR�LOS�no[VLOPQ[ * PY^QPYM + PQd�dOKm[VLORZNJK�I�U}STL�STHJ^ + MONJLOK�KDi%STLOK9MqPYikK�d�U}SVL1��Ý ºTºaí�ºVì �C·WSTHrKDLO{rH�SVU º HJPQzTN,MOd

PQH�-V{JHJK'SVU º �T�V��[VHJI�STHrK�HJPQzVNwM�PQH�?][ + SVU º �T� º XjBWPQzT{rLOK�ÜCX Ô �'deNJS�x9d'��Ý ºTºjí¶ºoì �kSTHAMONJK'HJPQzVNwM

SVUW�TÞ%-V{JH º �T�T�'K�grNrP * PyMqPQHrz�no[VLOPQ[oMqPYSTHJd	STH�MONJKjSTLOIJK�LfSVUW�rX Ô ik[Vz'S�nTK�L9MONJKjIJ{JLO[oMqPYSTH�SVU º Xî��NJSV{JLOd�X
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.�H�MqNJK�U}SV^Q^QS�x9PYHJz�HrPQzTN,Mc����Ý ºTº9í�ºoì ��PQd	�rX º ik[Vz�IrPQi%ikK�L�MON\[VH�[oM	MONJK�KmHrI�SVU¨MqNJK��JLeK�nlPQSV{JdfHJPQzVNwM

[oM1["^QK�nVKm^¨SVU�_
ýó�!�$h±ÝrX�:�M1xa[Vd;dOK�KmH�MOSkNJ[�nVK�no[VLePQKmI�PQH�["dOPYikPY^s[VL�U°[VdONJPYSTH�� * {CM;x9PyMqN�[%RZNJ[VHJzTK�SVU

STHJ^ + �rXy��i�[Vz�|}dOKmK�BWPYzT{JLOKjÜCX Ôwº �hX�F�{JK�MqS"MqNJKj^Q[VLOzTK�K�LOLeSTLOd9PQH�MqNrK�S * dOK�Leno[oMqPYSTHJd9STH��TÞ%-V{JH º �T�T�r�
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MqNrK + [oLOK�STHr^ + [oMj[�^QKhnTK�^¦SVU º h±��¹¦�¢x9NrKmLOKm[Vd�MqNJSVdOK'SVU�� ì -V{rHJK º �T�T��[VLOK"[oM�[�^QKhnTKm^WSVU º h�Þ�¹¦Xj6fNJK

�\H\[o^¨MOPQi%KjikPYRmLOS�no[VLePs[ * PY^QPyM + x	[Vd1dOKm[VLORZNJK�IAU}STL;PQH���Ý ºTº�í­ºVì ��x	[odDSTH�MqNJK�HJPQzVNwM1SVU º ��?][ + º �T� º

|ÎBtPQzT{JLeK�ÜrX Ô Ü,��X7:�M1deNJS�xaK�I]HJS%deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwMfno[VLePs[ * PQ^QPyM + X
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��Ý ºTºWí�ºVì �1PYd7dOPYikPY^s[VL MqS * SVMqN'4;. � º Ü,� ë���ÝD[oHJI��T�!�VÝ¨ë ºVì �9PQH�MqK�LOi%d7SVU�KmHJN\[oHJRmK�ikK�HwM�SVU5MqNrK

[Vi%�J^QPyMq{JIrK;SoU�no[VLOPQ[oMqPYSTH"PQHkMONJKDLeKmd=MaU}Lq[oikK;S * deKmLeno[oMOPQSTHrdmX¦6fNJKDi�[VzVHJPYMO{JIJK9SVU�MONJKDK�HJN\[VHJR�Kmi%KmH,MfPYd

C¥Ý�x9PYMON�PyMqdfLOK�IJdONrPYU�M9SVUW�rX±Þr�!�C�\[oHJI�MONJK�MqPYikK���dORm[V^QKDPQdÑÌ�W,IJPQ^Q[oMqK�I *w+ [V�J�JLeS�gCPYi�[oMOKm^ + Ô � b X
ç��Yád� ê ��ÝTÜTÜ;ë­ÜVÞ º

6fNJK�.f¸D¸ � {J[Vdq[VL���ÝTÜTÜ�ëµÜVÞ º |°[V^QdeS�vwHJS�x9H®[Vd Ô <ßÜVÞrX Ô �!�"NJ[Vd�[�LeKmIJdeNJPYU�M�SVU'�TX±Þr� Ô [VHJI¯N\[od

KhgCNJP * PYMOKmI�["no[VLOPQ[ * PQ^YPYM + [Vik�r^QPYMO{JIJKjLq[oHJzTK�SoU)[V�J�JLeScgrPYi�[�MqKm^ + �TX��%ik[Vz�S�nTK�LDMqNrK�MqPYikKjMqNJ[oM�PyMDN\[od

* KmKmH�i%STHJPyMqSTLeKmI�U}STL9MqNJPYdDPQH,nVKmdeMOPQz,[�MqPQSVH�|}dOKmK�BWPQzT{rLOK�ÜrX ÔVÔ �hX96fNJK�IJ[oMZ[�{rdOKmIAU}SVL���ÝVÜTÜDë­ÜTÞ º PYdDPYH

MqNrK�8 * [VHrI]STHJ^ + �§PQd9MZ[ovVKmH�U}LOSTißMONJK�2)²�~�4&[VLeRZNJPYnVKmd���[VHJI�RmS�nTK�LOd�["MqPYikK��5KmLePQSlI�SVU u {JdeM1S�nTKmLDÞ

+ Km[VLOd�Xa0;Sk`J?�4�8t6;`�I\[oMq['KhgCPQd=MqdfU}STL	MqNrPQd9S *lu K�R�McX

:�H©BWPYzT{JLOK%ÜrX ÔTÔ MqNJKkRmSTi%�J^YK�MqK%8 * [VHrI�^QPYzTN,M�Rm{JL=nTKkU}SVLk��ÝVÜTÜ�ë ÜVÞ º PYd�IrPQdO�r^s[ + K�I�X�´�PYMON�MqNrK

KhgCR�Km�rMOPQSTH©SVU º �\[VLOK�d�PQH�Km[VLO^ + � ìTì ÝA[oHJI©^s[oMOK�� ìTì �C�WMONJPQd�S *lu K�R�M'xa[Vd�PQH�[A^QS�xÍdeMq[oMqK�[od�IJK�MOKmL«�

i%PQHJK�I *w+ MqNJK�dOK�S * dOK�Leno[oMOPQSTHJd�X76fNJKjikPYRmLeS!no[VLePs[ * PQ^QPyM + S * deKmL=nV[�MqPQSVHJdfdeMq[VLeM9ST{CMfx9PYMqN º Le{JHJd9PQH�MqNrK

* KmzTPYHJHJPQHrz"[VHJI�KmHJI�SVUt4D�JLePQ^¦� ìVì Ýr�\[VHrI][VLeK�IJKmdeRmLeP * KmI * K�^QS�xjX
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BWPQzV{JLOK�d¨ÜrX Ô �	MONJLOSV{JzTN�ÜrX Ô �fdeNJS�x�MqNrK�d=MZ[oMOK)SVU¢�cÝTÜTÜlë�ÜTÞ º S!nVKmLtÜfI\[ + dpPQH�MONJK * K�zTPQHJHrPQHJzfSVUr4D�JLePQ^

� ìTì ÝrX).�H�MONJKjHJPQzVNwM	SVU¦�C��41�JLj� ìTì Ý�|°BWPQzV{JLOK�ÜCX Ô �V�h����ÝVÜTÜ9ë­ÜTÞ º dONJS�x�KmIAPyMqdf^s[oLOzTK�deMfdePQHJzT^YK�HJPQzVNwM

RZN\[VHrzTK9SVU��CX Ô ik[Vz%| ºVì h Ô ¹ �hX¦:�M)d=MZ[VL=MqKmIk[oM�[�^QKhnTK�^\SVUÖ_×Ó&��Ýih±Ü,��[VHJI"IJK�RmLOKm[VdOK�I�PQH * LOPQzVNwMOHJKmded�PYH º
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deMOKm�Jd;S�nTK�L9MONJK�MqPYikK1dO�\[VH�SVUW[V^Qi%STd=M9��NJST{JLedmX)6fNJK�LOK�IJSCK�dfKhgCPQd=M;dOSTi%K�dO{J�5KmLePQi%��SVdOKmI�no[VLePs[ * PY^QPyM +

MqNJ[oM�PQd�deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwMmX"6fNJKkHrPQzTN,MjSVU	� º 4D�JL"� ìTì Ýr�¨dOKmK�H�PYH�BtPQzT{JLeK"ÜrX Ô Ýr�¨dONJS�x9djMqN\[�M

��ÝTÜVÜ)ë�ÜTÞ º KhgCNJP * PYMqK�I�[VHJSoMqNJK�LaIJS�x9H,x	[oLOI�MqLeKmHJI�PYH * LePQzTN,MqHrKmdOd�x9PYMqN�dOPQzVHJPY�\Rm[VH,Mai%PQR�LOS�no[VLOPQ[ * PY^QPYM +
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dO{r��K�LOPQi%�5STdOK�I�STH�MqNJK)nTK�L + KmHJI�SoUrMqNrKaHJPYzTN,McXp6fNJKaS *wu KmR�Mm�±d * LOPYzTN,MqHJK�dOdp^QK�nVKm^wx	[odWLOSV{JzTNJ^ + x9NJKmLeKaPYM

xa[Vd�[oM¦MqNrKfKmHJI%SVU§MqNJKf�rLOK�nlPYST{Jd7HJPYzTN,McXW6fNrK;RZNJ[VLq[VRhMqK�L�SoU5MONJK	no[VLOPQ[ * PY^QPYM + IJPQde�J^s[ + K�I *,+ ��ÝTÜTÜ ë�ÜTÞ º

STH�MqNJK�HJPQzTN,M;SVU)�VÜ%41�JL�� ìVì Ý]|°BWPQzV{JLOK�ÜrX Ô �T�	PQd;IJPy�¢K�LOKmH,M1PQH�STHJ^ + MqN\[oM;MqNrKmLOK�PQd9HJS%MqLOK�HJI]nlPQdeP * ^YKVX
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6fNJK�dOik[V^Q^�dORm[V^QK�i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + �,STHJ^ + dOSTi%KjSVUpx9NJPQRZN�PQdfdePQzTHJPy�\Rc[oHwMm�JPQdfd=MqPY^Q^�KhnCPYIJKmH,MmX

F�{JLOPYHJzkMONJK�HrKhglM�Le{JH��W�cÝTÜTÜ1ë¡ÜTÞ º KhgCNJP * PYMqK�IAHJS�d=MZ[oMOPQd=MqPQRm[V^Q^ + dePQzTHJPy�\Rc[oHwM;no[VLOPQ[ * PY^QPYM + STH�Ü%SVU

MqNrK�Ý�HJPQzVNwMOdm· º Ýr� º ÞC�W[VHrI ºVì 4D�rL%� ìTì Ý�|ÎBWPYzT{JLeKmd�ÜrX Ô Þr�pÜrX��V�r�p[VHJI�ÜrX��C�T�¨LOK�dO�5KmR�MOPYnVKm^ + ��X�:�M�[V^QdeS
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deMq[ + KmIA[oM1[%^YK�nTK�^¨SVU�_DÓ����$h�ÜC�§�rXî�'ik[Vz"IJPQi%ikK�LaMqNJ[VHA[oMfMONJK * K�zTPQHJHrPQHJz"SVUtMqNJKji%STH,MqN�Xa.�H�MqNrK

LOK�i�[oPQHJPYHJz'HJPQzVNwMOdm� º � Ø ÜT�%41�JL1[VHJIA�C��?][ + � ìTì Ýr� ��ÝTÜTÜ;ë¡ÜVÞ º deNJS�xaK�I�LOK�^s[oMOPYnTK�^ + dOPQi%PQ^Q[VLm�C^QS�x

^QKhnTK�^ ikPYRmLOS�no[VLePs[ * PY^QPyM + MqN\[�M1PYdfdOK�KmH]PYH�BWPQzV{JLOK�d9ÜrX ÔTì �§ÜrX�� º [VHJI�ÜrX��VÜr�JLeKmdO�5KmRhMqPynTKm^ + X
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6fNJK9HJKhglM º HJPYzTN,MqdWx9NrKmLOKj��ÝVÜTÜ�ë�ÜTÞ º x	[od7S * dOK�LenVKmIkU}SVLWi%PQRmLeS�nV[oLOPs[ * PQ^YPYM + x�KmLeKj�!��[VHJI���Þj?�[ +

� ìTì Þ�|ÎBWPYzT{JLeKmd�ÜCXî� Ô�Ø ÜrX��T�T��X�6fNJKmLeK�x	[od�HJS�deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHrPY�\Rm[VH,M�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + IJK�MOKmR�MOKmI

U}STL���ÝVÜTÜ9ë­ÜTÞ º SVH�K�PYMqNrKmLfHJPYzTN,Mc�\[V^yMqNJSV{JzTN�PYMfIrPQI * LOPYzTN,MqK�H]�rXy�ji�[oz * KhM�xaK�KmH]MONJK�M�xaS%HJPQzVNwMOdmX
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6	xaS�HJPYzTN,Mqd�SoU�MONJK�U}ST^Y^QS�x9PQHrzki%PQR�LOS�no[VLOPQ[ * PQ^YPYM + LO{JHAU}STL���ÝTÜTÜDë¶ÜTÞ º x�KmLeK%�TÞ Ø � ì -V{JH º �T�V�

|ÎBtPQzT{JLeK�ÜCXî�VÝk[VHJI�BtPQzT{JLeK�ÜCXî�T�V�hX���ÝTÜTÜ1ë¡ÜTÞ º KhgCNJP * PYMqK�IA[�de^QPYzTN,MDIJS�x9H,xa[VLOIAMOLOKmHrI�PQH * LOPQzVNwMOHJKmded

STH�MqNJK��\LOd=M�HJPYzTN,M1x9PyMqN�STHJK�dePQzTHrPY�\Rm[VH,MDIJPYiki%PQHrz'K�nTK�H,M�SVUPC3�ihY���%ik[VzA|Î�$h±Ý�¹¨� * KhM�xaK�KmH ì ( [oHJI



�T� ì

17.1
17.2
17.3
17.4
17.5

A
pp

 M
ag

1633+382                     R Filter                    09 Jun 2000

Observed

7.6

7.8

8.0

8.2

8.4

8.6

Fl
ux

 (m
Jy

)

1x

5x

Emitted

0.32
0.34
0.36
0.38
0.40

4 5 6 7 8 9

Fl
ux

 (m
Jy

)

UT Hour

1x

5x

Observed

G ��H/I3:-�{§��}X/A�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦@§@§�´¼§@»@|#./'l,-�3�
'(��H/��,�.@M�³/?�É/I�'1|�³@³@³ �q���(��;�'(��H/��,RÁ�;�2(��,-�#���@;P|���"^./��'�,P�4V@�+:<��H@�42c,9.¨��!�"(:-.WV@�[Â>ÃFÄ��

��� ( G16�X�.�H�MONJKjU}ST^Q^YS!x9PYHJz�HJPYzTN,Mc�JMONJK�S *lu KmRhM1no[VLePQKmIØz¯�ihy��i�[Vz'x9PyMqNJST{CMD[oH + S�nVKmLq[o^Q^¨RZN\[VHJzVK�PYH

* LePQzTN,MqHrKmdOd�X

. * dOK�Leno[oMqPYSTHJd�U}LOSTi �jHJPQzTN,MOd�PYH�^s[�MqK1?][ + º �T�TÜ�[VLOK;dONJS�x9H�PYH�BWPYzT{JLeKmd�ÜrXî�oÞ�MqNrLOST{JzVN�ÜrX±Ý º X¦41^Q^
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�JnVK�HJPYzTN,MqdjxaK�LOK�[�M�LeST{JzTNJ^ + MqNrK�dq[oikK%^QKhnTKm^1|�_ÙÓ÷�!�$h±Ü,�T��[VHJI�dONJS�x�KmI�nTK�L + dO^YPQzTN,Mjno[VLOPQ[ * PY^QPYM + X

.�HJ^ + º HJPQzTN,MOd1d=MZ[VHJI�SV{rMc· º �"?][ + |ÎBWPYzT{JLOK�ÜrX�� ì �9[VHJI º Ü�?][ + |ÎBWPYzT{JLeK�ÜrX±Ýr�!��X1.�H�MqNJK�HJPQzTN,M1SVU

º ��?][ + º �T�TÜr����ÝTÜTÜaë©ÜTÞ º dONrS!x�KmI�HJS'd=MZ[oMOPQdeMOPQRm[V^Q^ + dOPQzVHJPY�\Rm[VH,M	no[VLOPQ[ * PY^QPYM + [oHJI�STH º Ü"?][ + º �T�TÜr�
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PYM9deNJS�xaK�IA['IJKh�\HJPYMOKjPQHJR�LOKc[odOKjPQH * LePQzTN,MqHrKmdOd;S�nTK�L9MONJK�Ü'NJST{JLed1SVUW�rXy���'i�[oz�|ÎÝih���¹¨��X

6fNJK�^s[odeM'i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + dOKc[oLORZN©U}STL���ÝVÜTÜ�ë¬ÜTÞ º xa[Vd'PYH©^s[oMOK�?][ + SoU º �T� Ô |°BWPQzT{rLOKmd�ÜrX�ÝVÜ

MqNrLOST{JzVN]ÜrX±Ý,�T��Xa6fNJK�dq[Vi%�J^YPQHJz'LO[oMqKjPQd;NJPYzTNJKmL�� * {rM;MqNJK�LOK�dO{J^yMqd1[VLOK�nVKmL + dePQi%PQ^s[oL�MqS%MqNJKj�JLeK�nlPQSV{Jd
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MqS�HJPYzTN,McX¦BtPQzT{JLeK9ÜrX±Ý Ô deNJS�x9d�MONJK9ikSTd=M�IJLq[Vik[oMOPQR	SVU�MqNJK�dOK9x9PYMON�[jLOPYdOK9SVU�STHJ^ + C¥�ih��T�jik[Vz%|¤��hî��¹ �
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´�PYMON¶[�LOKmIrdONJPyU�M�SVU��TX±Þr� Ô �1��ÝTÜTÜ�ëµÜVÞ º K�gCNJP * PyMqd'MqNrK]zTLeKc[oMOKmdeMkKmHrN\[VHJR�Kmi%KmH,M�PYH$no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrK *,+ [�U°[VRhMqSTLjSVU�C ºTº È%6fNJK�LeKmdeM�U}Lq[oikK�MOPQi%Kh��deRc[V^YK"[oMjMqNJPYdjLOKmIrdONJPyU�M�PYdjSTHJ^ + Ü,� b MqNrK

S * deKmL=nTKmI�U}Lq[Vi%KDMqPYikK���deRc[V^YKV�rzVPYnlPQHJz�MONJKjNJPQzVNJKmd=M;MOPQi%K�dq[oik�J^YPQHJz�RmSTi%�JLOK�dOdePQSTH�SVUW[V^Q^5MqNJKjS *lu K�R�MOdmX
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6fNJK;.f¸D¸ � {\[VdO[VL7Ü,<©Ü Ô �'|°[V^QdeS�vwHJS�x9H�[od72)>�`���Ý Ô �\ë�Ü ìVì STL¦dePQi%�J^ + ��Ý Ô �\ë�Ü ìTì �¨N\[od)[�LOKmIrdONJPyU�M

SVU;�rX�� ì Ü�[VHJI�NJ[Vd�KhgCNJP * PYMOKmI©[�nV[oLOPs[ * PQ^YPYM + [Vik�r^QPYMO{JIJK%Lq[VHrzTK�SVUf[V^Qi%STdeM º X���ik[Vz]S�nTK�L�MqNrKkMqPYikK

MqNJ[oM�PyM�N\[Vd * K�KmH�i%STHJPyMqSTLeKmI�U}STL�MqNJPYd�PYHwnVKmd=MqPQzT[oMqPYSTH¶|}dOK�K�BWPYzT{JLOK%ÜrX±ÝTÝ,��X�6fNJKkI\[oMZ[�{JdOK�I�U}STL�Ü,<

Ü Ô ��PQd�PQH�MqNrK�8 * [VHrI�STHJ^ + �pPQdjMZ[VvoKmH�U}LeSTi÷MqNrK�2)²�~j4Ï[VLeRZNJPYnVKmdm�¦[VHJI�R�S�nTKmLed'[�MOPQi%K"��K�LOPQSlI�SVU

[V�J�rLOScgCPQik[oMqK�^ + � º + Kc[oLOdmX�01Sk`J?�4�8W6;`�I\[oMZ['K�grPYdeMOd;U}STL	MONJPQdfS *lu KmRhMcX

6fNJK�^YSTHJz�MqK�LOi ^QPYzTN,MjRm{JL=nTK�SVUD��Ý Ô �;ë®Ü ìTì dONJS�x9d�PyM�PQH�[�NJPYzTN�d=MZ[oMOKkMONJLOK�K%MOPQi%Kmdm·�PQH�Kc[VLe^ +

� ìTìTº �JKc[oLO^ + � ìTì ÞC�\[VHJI�Kc[oLO^ + º �T�r�VX7:�M;xa[Vd9PQH�[VH�K�gCMOLOK�ikK�^QS�x deMZ[�MqK * KhM�xaK�KmH�� ìTìVÔ [VHJI�� ìTì ÞrX
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6fNJK��\LedeM9i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + ^YPQzTN,M�Rm{JL=nTKjSVU)��Ý Ô �7ë�Ü ìVì U}STLaMONJK�HJPYzTN,MfSVU����'-V{JH�� ìVì,º PQdadONJS�x9H

PQH�BtPQzT{JLeK�ÜrX±Ý,�CX76fNJKjS *wu KmR�Mfxa[Vd9i%STHJPYMOSTLOK�I�dO�\[oLOdOK�^ + U}SVL9��NJST{JLed9[VHJI�MqNJKj^YPQzTN,M	R�{JLenVKjdONJS�x9d;HJS

deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwMfno[VLePs[oMOPQSTHrd	PQH�[Vi%�J^YPYMq{rIJKVX



��ÜC�

16.6
16.8
17.0
17.2
17.4
17.6

A
pp

 M
ag

1641+399                     R Filter                    01 Apr 1996

Observed

1.2

1.4

1.6

1.8

2.0

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.2

0.4

0.6

8.5 9.0 9.5 10.0 10.5 11.0 11.5

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}¦@»�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@M�³3�DNL"(:{�4?@?@¦��

��Ý Ô �	ë¯Ü ìTì xa[Vd�MqNJK�H�i%STHJPyMqSTLeKmI]U}SVL º HJPQzVNwMOd�PQH�41�JLOPY^WSVU;� ìVì ÝrX�.�HAMONJK'HJPYzTN,M�SVU��r�"4D�JLePQ^

|ÎBtPQzT{JLeK�ÜrX±ÝTÞ,���CMONJK�S *lu K�R�M9K�grNrP * PyMqKmI�PyMqd	^Q[VLOzVKmdeM�no[VLOPQ[oMqPYSTH�PYH�[Vi%�J^QPyMq{JIJK;PQHkMqKmLeikdfSoU¨dOPQzVHJPY�\Rm[VHJR�K

^QKhnTK�^¦SVU Ô Ýih Ô ¹®|Î�CX º ��ik[Vzw�;S!nVKmLjÜ�NJSV{JLOd�X�6fNJK'�5Kc[Vv * LOPYzTN,MqHJK�dOd�U}STLDMONJPQd�HrPQzTN,M�SlRmR�{JLOLeKmI�[oM�MqNrK
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KmHrI�[oM�[�^YK�nTK�^WSVUÚ_&ý �!��h��rXD6	xaS�HJPYzTN,MqdD^Q[oMqK�Lm�t��Ý Ô �aë¶Ü ìTì xa[Vd��CXY��ik[Vz�IrPQi%ikK�L1[oHJI�dONJS�x�KmI

[%no[VLePs[oMOPQSTH�SoU�z®�ihy��ik[Vz"x9NJPQRZN�PQd;HJSVM;dOPYzTHJPY�JRc[VH,M;zTPYnVKmH�MqNJK�KmLOLeSTL9SVU¦MONJK�S * dOK�Leno[oMqPYSTHJd;STH�MqNJPYd

HJPYzTN,McX
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.�H�MONJK�HJPYzTN,MfSVU)� ì ?][ + � ìTì �C����Ý Ô �¦ë�Ü ìTì dONrS!x�KmI�MqNrK�^s[VLezTKmd=MfRZN\[VHJzVK�PQH * LePQzTN,MqHrKmdOdfSoUW[oH +

HJPYzTN,M�PyM�xa[Vd�S * dOK�LenVKmI |Î�rX���i�[Vz,�h�t[V^ * KmPyM�x9PyMqN�[�dOPYzTHJPy�\Rc[VHrRmK%SVUfSTHJ^ + � º h ì ¹¦X�6fNrK�^QPYzTN,MjRm{JL=nTK

dONrS!x9H�PYH�BWPYzT{JLOK�ÜrX��V�kPY^Q^Y{JdeMOLq[oMOKmdfMqNJPYdDi%PQR�LOS�no[VLOPQ[ * PQ^YPYM + Xf`lMq[VLeMOPQHJz�[oM�[ * LOPQzVNwMOHJKmded�SVUJ_ÛÓÏ�!��hY�T�
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KmHrIJPQHJz'MONJKjHJPQzTN,M;[oM;LeST{JzTNJ^ + MONJKjdq[Vi%K * LOPYzTN,MqHJK�dOd9^QKhnTK�^t[odfPYM * Kmz,[VH¢X
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^QKhnTK�^�C º hî�"i�[Vz%NJPYzTNJKmL9MqNJ[VH]PYH]i%PQIC�q� ìTì �CX�6fNJKmdeK'S * deKmLeno[oMOPQSTHrdD[VLeK�deNJS�x9HAPQH�MqNJK�^QPQzVNwM;R�{JLenVKmd

PQHkBWPYzT{JLOK�d)ÜrX��C�;MONJLOSV{JzTNkÜrXî�oÜrX¦6fNJK9�\LOd=MaHrPQzTN,Mc�\����?][ + �lMONJK1S * dOK�Leno[oMqPYSTHJd)dONrS!x�KmI�HJS�dePQzTHJPy�\Rc[oHwM



��ÜVÝ

15.3

15.4

15.5

A
pp

 M
ag

1641+399                     R Filter                   19 May 1998

Observed

8.2

8.4

8.6

8.8

9.0

Fl
ux

 (m
Jy

)

1x

1x

Emitted

1.9
2.0
2.1
2.2
2.3

5 6 7 8 9 10 11

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��ÞA�§�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@M��4?¨0c�4T£�4?@?@»�� �P�(��;�'(��H/��,RÁ�;�2(��,-�#���@;�¥���"^./��'�,��4V@�+:Y��H@�42c,9.U��!#"(:-.�V@�[Â�ÃFÄ¼�

no[VLOPQ[oMqPYSTHJd�� * {CM	MqNJK�LeKmik[VPQHrPQHJz º HJPQzTN,MOdfKhgCNJP * PYMqK�I�no[VLOPQ[oMqPYSTHJd�[oM#y���¹�R�STHr�\IrKmHJR�K�^YK�nVKm^¤X�.�H�MqNrK

HJPYzTN,M1SoU	��Þk?][ + |ÎBWPYzT{JLeKjÜrXî� º �h� ��Ý Ô ��ë¡Ü ìTì dONJS�x�KmI�["zTK�HwMO^QK�LOPYdOKjPQH * LePQzTN,MqHrKmdOd1SVU�C
�ih±�,�'i�[oz

S�nTK�L;MONJK��JLOdeM1N\[V^yUWSoUWMqNrK�HJPYzTN,M�|¸C º h��"NJSV{JLOdq�;[VHrI][%�J^s[oMOKc[V{�IJ{rLOPQHrz%MONJK�^Q[oMOMOKmLfN\[o^YU«X�6fNJK�HrKhglM
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HJPYzTN,M;|ÎBWPYzT{JLeK	ÜrX��VÜ,���J��Ý Ô �\ë�Ü ìTì ��dW^QPYzTN,M¦R�{JLenVK;deNJS�xaK�I�[�dePQi%PQ^s[oLpRZNJ[VLq[VRhMqK�Lm� * {rM)d=MZ[VL=MqKmI'MONJKfHJPQzVNwM

x9PYMON]MqNrK��J^Q[oMqKm[V{�[VHJI]IJPQi%ikK�I`C@�$h��,�"i�[ozJX141^Q^tÜ�HJPYzTN,Mqd1x�KmLeK * K�M�x�KmKmH�MONJK * LePQzTN,MqHrKmdOdD^QK�nVKm^Yd

SVUa_¥ýµ�!�$h±Ü%[oHJIC_¬ý3�!��h Ô X
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6fNJK�HJK�glM�MqPYikK%��Ý Ô �aë¶Ü ìTì x	[od�ikSVHJPYMOSTLOK�I�U}STL;ikPYRmLeS!no[VLePs[ * PQ^QPyM + xa[Vd�PYHAi%PQIC��4D�JLePQ^�SVU º �T�T�rX

:�M9x	[od;xa[Vd��CXî��ik[Vz"IJPQi%ikK�L	MqN\[oH�PYHA?][ + SVU�� ìTì Þk[VHrI�xa[Vd;S * dOK�LenVKmI]U}STL Ô RmSTHrdOKmR�{rMqPynTK�HJPQzTN,MOd

U}LOSViß� Ô MqS����j41�JLOPY^¤�Vx9PyMqNkMONJK;RmSTLeLOKmde��SVHJIJPQHrz�^YPQzTN,M)Rm{rLenTK�dadeNJS�x9H�PQHkBWPQzV{JLOK�d�ÜCXî� Ô MqNrLOST{JzVN�ÜrX��T�CX
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.�H]MqNrK�HJPYzTN,MDSVU	� Ô 4D�rLm�p��Ý Ô �aë¡Ü ìTì * LOPYzTN,MqK�HJKmI�STHr^ + dO^YPQzTN,MO^ + |°�rX��T�%ik[Vzw�	x9PYMqN�HJS�dePQzTHJPy�\Rc[oHwM

* LePQzTN,MqHrKmdOdfno[VLePs[oMOPQSTHJd�STH�MqNJK�MOLOKmHrI�X)6fNJK�U}ST^Q^YS!x9PYHJz�HrPQzTN,M�|ÎBtPQzT{JLeK�ÜrX��T�T���CMqNrK�S�nVKmLq[o^Q^¢no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrK	x	[Vd�dOPYzTHJPY�JRc[VH,Mq^ + NJPYzTNJKmLD|Î�CX º i�[Vz,�¦x9PyMqN�y º h±Ý�¹ * LOPQzVNwMOHJKmded�no[VLePs[oMOPQSTHJd¦U}SVL�Ir{JLq[oMOPQSTHrd
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SVU>C¥�ih��1NJSV{JLmX¦6fNrKmLOK�x	[Vd7HrS�HJK�M * LOPYzTN,MqHJK�dOd7RZN\[VHrzTKaU}STLpMqNJPYd¦HJPQzVNwMmXt6fNrK	nV[oLOPs[ * PQ^YPYM + RZNJ[VLq[VRhMqK�L¦SVU

��Ý Ô �¨ë�Ü ìTì ��d)^QPQzVNwM�R�{JLenVKDSTH�MONJK;HJPQzTN,M�SVU¦�cÝ�4D�rL�|°BWPQzT{rLOK;ÜrX��VÝ,�7PQd�dOPQi%PQ^Q[VLtMOS�MONJKD�JLeK�nlPQSV{Jd�HrPQzTN,McX

6fNJK�^Q[VdeMDHJPQzVNwM�|=���k4D�JL���BWPYzT{JLeK�ÜrX��T�T���W��Ý Ô �	ë¶Ü ìTì K�grNrP * PyMqKmIA[�zTKmHrKmLq[o^WPQHrRmLOKm[VdOK�PQH * LOPQzVNwMOHJKmded
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x9PYMON�[jnV[oLOPs[ * PQ^YPYM + RZNJ[VLq[VRhMqK�LadOPYikPY^s[VLtMqS�MONJKD�rLOK�nlPYST{Jd º HJPQzVNwMOdmX741^Q^ Ô HJPYzTN,Mqd)xaK�LOK�[�M	[�LOKm^Q[oMqPynTK�^ +

RmSVHJdeMq[VH,M * LOPYzTN,MqHJK�dOd'^YK�nTK�^aSVU'_ÜÓª��Ý$hY��[VHJI�MqNrK�MqSVMq[V^�IJ{JLq[�MqPQSVH�SVUfMqNrK�S * deKmLeno[oMOPQSTHrd�U}STL�[o^Q^ Ô

HJPYzTN,Mqd	xa[Vd1SVHJ^ + C¥Þ%NJSV{JLOd�X
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��Ý Ô �1ë®Ü ìTì xa[Vd�i%STHJPyMqSTLeKmI�U}STLlC � hî��NJST{JLed�STH�MONJK�HJPYzTN,M�SoU;�TÝ�-V{JH º �T�T��|°BWPQzV{JLOK�ÜrXî�oÞ,�hX

6fNJK�STHr^ + deMZ[�MqPQd=MqPYRc[V^Y^ + dePQzTHJPy�\Rc[oHwManV[oLOPs[�MqPQSVH�dOK�KmH�xa[Vd	MqNJKj�CX��,��i�[Vz�LOPQdeK�PQH * LOPQzVNwMOHJKmded	U}LOSTiÍMqNrK

* KmzTPYHJHJPQHrz]SVUfMONJK�S * deKmL=nV[�MqPQSVH�MqSAMONJK�KmHrI�X�.DnTKmL�MONJK�R�ST{JLOdeK�SVU1[V^YikSTd=M�ÜANJST{JLed�STH�MONJK�HJPQzVNwM
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SVU º ��?][ + º �V�r�A|°BWPQzV{JLOK%ÜrX�� ì ������Ý Ô �9ë Ü ìTì no[VLePQK�I�PYH * LePQzTN,MOHJKmded�[oM�[V�J�rLOScgCPQik[oMqK�^ + MONJKkdO[Vi%K

[Vi%�J^QPyMq{JIrKV� * {rM�x9PYMONJST{rM)MONJK;MOLOK�HJI�PQH * LePQzTN,MqHrKmdOd�X76fNJK * LOPQzVNwMOHJKmded�^YK�nVKm^5SVU¦��Ý Ô � ëAÜ ìVì PYHJRmLeKc[VdeKmI

*,+ i%STLOK�MON\[VH���ik[Vz * K�M�x�KmKmH�MqNJK�dOK º S * dOK�Leno[oMOPQSTHJd�X
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:�H¯-V{JHrK�SVU º �T�r�V�aÝ Ô ��ë¥Ü ìTì xa[Vd�S * dOK�LenTK�I¡U}STL Ô RmSTHJdeKmR�{rMqPynTK]HrPQzTN,Mqd * K�M�x�KmK�H¥�!��[VHJI®��Þ

-V{JHJK]|ÎBtPQzT{JLeKmdjÜrX±ÞT��MqNrLOST{JzVN�ÜrX±ÞTÜ,��X':�Mjx	[Vd�[oM�[ * ST{rM�MONJK"dq[Vi%K * LOPYzTN,MqHJK�dOdj^QKhnTKm^�[VdjPyM�x	[VdjMqNrK

�JLeK�nlPQST{rd�ikSVHwMON���_ÝÓ �!�$hy�!�CX®:�M�d=MZ[ + K�I®[oMkMONJPQdk^QKhnTKm^D[V^Q^ Ô HrPQzTN,Mqd�[VHJI¶deNJS�xaK�IÞz �ihY��i�[oz



� Ô �

14.9
15.0
15.1
15.2
15.3A

pp
 M

ag

1641+399                     R Filter                    17 Jun 2001

Observed

10.0

10.5

11.0

11.5

Fl
ux

 (m
Jy

)

1x

1x

Emitted

2.2
2.4
2.6
2.8
3.0

5.0 5.5 6.0 6.5 7.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}»@|�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@M��WAÊÉ/I�'1|�³@³3���

|kz��c��¹¨�;RZNJ[VHJzTK�djMONJLOSV{JzTNJST{CM�Kc[VRZN�HJPYzTN,McXj6fNJK'STHr^ + HJPQzVNwMDMqN\[oM�deMZ[oHJIJd�ST{rM�PQd���Ý�-V{JH­|ÎBWPYzT{JLOK

ÜrX±Þr�!�Wx9NJK�LOK��cÝ Ô � ëAÜ ìTì ��d7^QPQzVNwM)R�{JLenVKDK�grNrP * PyMqd)dOSTi%K;IJPQdeRmLOKhMqK * LOPYzTN,MqK�HJPQHJz�U}ST^Y^QS�x�KmI%PQi%ikK�IJPs[oMOKm^ +

*,+ [�IrPQi%ikPYHJz�MOLOK�HJI��rM�x9PYRmK�S�nTK�L	MqNJKDRmST{JLedOK�SVUp[ * ST{CM9Ü�NJST{rLOdm�Cx9PYMqN�[�MqNJPYLOI * LePQzTN,MOKmHJPYHJz * K�U}STLeK
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6fNJK	�\H\[o^CLe{JH'SVU\i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * deKmLeno[oMOPQSTHrdtU}STL���Ý Ô �CëkÜ ìTì SlRmR�{JLOd¦PYH�^s[�MqKa?][ + SVU º �T� Ô U}SVL

MqNrKj��RmSVHJdOK�Rm{rMOPYnTKjHJPYzTN,Mqd�dONJS�x9H�PQH�BtPQzT{JLeKmdaÜrX�Þ Ô MqNJLeST{JzTN�ÜCX�ÞTÞCX¦6fNJK�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + RZN\[VLq[oR�MqK�L
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PQd9nTK�L + dOPYikPY^s[VL�MqS"MqN\[oM1PQH�MqNJK��JLeK�nlPQST{rd1Le{JHAIJ{JLePQHJz�-V{JHJK�SVU º �V�r�T� * {rM1PQd�C ��h º �'ik[VzkIrPQi%ikK�LmX

.�H][o^Q^¢HrPQzTN,Mqd�� ��Ý Ô ��ë$Ü ìTì deMq[ + KmI�x9PYMONJPQH�[V�J�rLOScgCPQik[oMqK�^ + �rX��T�'ik[Vz'SVUa_¥ýµ��Ýih Ô X
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� ÔTì

16.2
16.3
16.4
16.5
16.6

A
pp

 M
ag

1641+399                     R Filter                   22 May 2003

Observed

2.8

3.0

3.2

3.4

3.6

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.6
0.7
0.8
0.9
1.0

5 6 7 8 9 10

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}»@¦�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@Md|@|¨0c�4T1|�³@³/§�� �P�(��;�'(��H/��,RÁ�;�2(��,-�#���@;L|���"^./��'�,��4V@�+:Y��H@�42c,9.U��!#"(:-.�V@�[Â�ÃFÄ¼�



�!�o�

16.2
16.3
16.4
16.5
16.6

A
pp

 M
ag

1641+399                     R Filter                   23 May 2003

Observed

3.0

3.2

3.4

3.6

3.8

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.6
0.7
0.8
0.9
1.0

8.0 8.5 9.0 9.5 10.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}»/A�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@Md|@§¨0c�4T1|�³@³/§��



�!�l�

16.2
16.3
16.4
16.5
16.6

A
pp

 M
ag

1641+399                     R Filter                   24 May 2003

Observed

3.0

3.2

3.4

3.6

3.8

Fl
ux

 (m
Jy

)

1x

1x

Emitted

0.6
0.7
0.8
0.9
1.0

5 6 7 8 9 10

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}»@»�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@M��4¦©¥(�6´¼§@?@?#./'l,-�3�
'(��H/��,�.@Md|©¥�0c�4T1|�³@³/§�� �P�(��;�'(��H/��,RÁ�;�2(��,-�#���@;L|���"^./��'�,��4V@�+:Y��H@�42c,9.U��!#"(:-.�V@�[Â�ÃFÄ¼�



�!� º

ç��Yád�Yñ ºTº �T�;ë Ô,º �

6fNJK�_	E�E¨[VRjS *lu K�R�MD_	E�E¨[VR�KmL=MZ[VK�|Î[V^YdOS"vwHJS�x9HA[Vd;2)>�` ºVº �T�;ë Ôwº �"SVL;dePQi%�J^ + ºTº �T�9ë Ôwº �,�	N\[od

[�LOK�IJdONrPYU�M9SVUt�rX±�TÝ ì [VHrI�NJ[VdfKhgCNJP * PYMOKmI�[�no[VLOPQ[ * PQ^YPYM + [Vi%�J^YPYMq{rIJK1LO[VHJzTK�SoUti%STLeKDMqN\[oH�Ü�ik[Vz'S�nTK�L

MqNrK�MOPQi%KjMON\[oM;PYM;N\[od * KmK�HAikSVHJPYMOSTLOK�I�U}SVL9MONJPQd;PQH,nVKmdeMOPQz,[�MqPQSVH�|}dOK�K�BWPYzT{JLOK�ÜrX±Þ ì ��X	6fNJK�I\[oMq[k{JdeKmI

U}STLj_	E¡Ep[oR%PYd�PQH�MqNJK'¸Ï[VHJI�8 * [oHJIJd�STHJ^ + �¨PQd�MZ[ovVKmH�U}LOSTiøMqNJKk2)²�~j4 [VLeRZNJPYnVKmdm�t[VHJI�RmS�nVKmLOd�[

MqPYikKD��K�LOPQSlI�SVUW[V�J�JLeS�gCPYi�[oMOKm^ + ��Ü + Kc[VLedmX�01Sk`J?�4D8W6;`�I\[�MZ['KhgCPQd=MqdfU}STL	MONJPQd9S *lu K�R�MmX

:�H�BWPQzV{JLOK�ÜrX�Þ ì MqNJK�R�STi%�J^QKhMqKk¸�[VHJI�8 * [VHJI©^YPQzTN,M�Rm{JL=nTKmd"SVU;_aE E¨[VR�U}LeSTi � ìTì �%MqS º �T� Ô

[VLeK�deNJS�x9H�X$6fNJK][cnVKmLq[ozTK�RmST^YSTL'PQHJIrKhgß^ í _ ýÒ�ih±ÝTÝAxa[Vd%[VIJST�rMOKmI�U}LOSTi�HJKc[VL"dePQi�{J^yMZ[VHrKmST{Jd

S * deKmL=nV[�MqPQSVHJdkMONJLOST{rzTNJST{rM�S�nTKmLe^s[V�¡LOKmzVPQSTH¡MOS�R�STi * PYHJK�MONJK�¸ [oHJI¯8 * [VHJI¶IJ[oMZ[rX 4æIJKhMZ[VPY^QK�I

nlPQKhx�dONJS�x9PYHJz�STHJ^ + MqNrK�S�nTK�LO^Q[V�¶LOK�zTPQSVH­PYd%deKmK�H¯PQH­BWPQzT{rLOK�ÜrX ì �rX¶6fNJK�U}ST^Q^YS�x9PQHJz�BWPYzT{JLeKmdkÜrX ì �

MqNrLOST{JzVN¡ÜrXy� Ô Ý�deNJS�xßMqNJK�PYHJIJPYnlPYIJ{\[V^	HrPQzTN,Mq^ + ^YPQzTN,M'R�{JLenVKmdkx9PyMqN©MqPYikK��5KmLePQSlIJd'^QSVHJz�KmHJST{rzTN$MOS

IJKhMqKmRhMDi%PQR�LOS�no[VLOPQ[ * PY^QPYM + X
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6fNJK��JLOdeM1i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + ^YPQzTN,M9Rm{rLenTK�U}STL;_	E�E¨[VR�PQdfU}LOSVi»MqNJK�HJPYzTN,M1SoUa��Þk`CK���� ìTì ��[VHrI�PYd

dONrS!x9H�PQH�BWPYzT{JLOK�ÜrX ì �TX�_	E�E¨[VRjdeMq[VLeMOKmI�[oM;[ * LOPYzTN,MqHJK�dOd9^QKhnTKm^¨SVU�^ÞÓ&�!�$h��'[VHJI�IJPQi%ikK�I�C
�ih��T�

ik[Vz'S�nTKmLD��NJST{JLedmX)6fNJK�LOKjxaK�LOK º de^QPYzTN,M * LOPYzTN,MqKmHrPQHJzTd	U}LeSTiÏMONJPQd	MOLOK�HJI][�M���h º ( [VHJI�Þih±Ü ( X
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6fNJK�HJKhglM"Le{JH©SVU;S * deKmLeno[oMOPQSTHrd�U}STL�_	E E¨[VR�MqSlSTv��J^s[oRmK�PYH�ikPYIC�=`lKm�rMOKmi * KmL�SoUj� ìTì �]S�nTK�L%�

RmSVHJdOK�Rm{rMOPYnTK�HrPQzTN,Mqd�[VHJI�PYd�IrPQdO�r^s[ + K�I©PQH�BtPQzT{JLeKmd�ÜrX ìTº MqNrLOST{JzVN©ÜrX ì ÝrX].�H�MqNJK�HrPQzTN,M�SVUj�!�]`lKm�

|ÎBtPQzT{JLeKAÜrX ì,º ���D_aEóE¨[VRAno[VLePQKmI¯PYH * LePQzTN,MqHrKmdOd�STHr^ + �rX��T��i�[Vz�S!nVKmL Ô NJST{rLOdmX36fNJK�no[VLOPQ[oMqPYSTHJd



�!�V�

14.8
14.9
15.0
15.1
15.2

A
pp

 M
ag

2200+420                    R Filter                   16 Sep 1995

Observed

2.5

3.0

3.5

4.0

4.5

5.0

Fl
ux

 (m
Jy

)

1x

1x

Emitted

2.5

3.0

3.5

4 5 6 7 8 9 10 11

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}?@§�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@Md|@|�³@³P´�¥µ|�³�./'l,-�3�
'(��H/��,�.@M��4¦U���+"��4?@?@X��

dONrS!x¥[�¹w{\[VdOP ��STdeRmPY^Q^s[�MqSTL + [V�J�5Kc[VLO[VHJRmK�MON\[oM9PYd	Lq[oMONJKmL	M + �JPYRc[V^5U}STL9_	E�E¨[VRVX76fNJK�U}ST^Y^QS�x9PQHrz�HJPYzTN,Mc��d

S * deKmL=nV[�MqPQSVHJd�KhgCK�ik�J^YPYU + MONJPQd * K�N\[cnCPYSTLmX�.�H¯�cÝ�`CKm�®|°BWPQzV{JLOK�ÜrX ì Ü,�h�W_	E E¨[VRkKhgCNJP * PYMOKmI�[]^Q[VLOzTK
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ik[VzDU}LOSViã_×Ó&� Ô h ì �CXW6fNrKmLOKfK�gCPQdeM)deSTi%K	deMq[oMqPYdeMqPYRc[V^Y^ + dePQzTHrPY�\Rm[VH,M7^QS�x$^QKhnTKm^ * LOPYzTN,MqHJK�dOd¦no[VLOPQ[oMqPYSTHJd
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dO{r��K�LOPQi%�5STdOK�I�MONJK'MqLOK�HJI�X"41U�MOKmL�[�IJLOST��PYH * LOPQzVNwMOHJKmded�SoU	[ * ST{rM��rXy�!��ik[VzJ�¨_	E­Ep[oR%R�STH,MqPYHl{rKmI
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U}STL9_	E�Ep[oR�[V^YikSVdeM9[Vd9^Q[VLOzTKj[od;SVH�MONJK�HrPQzTN,M9SVUa��Ý%`CKm��Xa_	E�E¨[VRjIJPYiki%KmI�[V^YikSVdeM9�rX º i�[Vz"S�nTK�L

[ * ST{rM Ô NJST{JLedm��SVHJ^ + MqS * LOPYzTN,MqKmHaC@�ih��T�ki�[oz�S�nTK�LDMqNJK�HJKhglMjÜ�NJSV{JLOd�Xj`lMZ[�MqPQd=MqPYRc[V^Y^ + dePQzTHJPy�\Rc[oHwM
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'(��H/��,�.@Md§ ��ºR*~,{�4?@?@X��

* LePQzTN,MqHrKmdOdfno[VLePs[oMOPQSTHJdaSVU�C&��NJST{rLfIJ{JLq[�MqPQSVH�[oLOK�Rm^YKc[VLe^ + dO{J�5KmLePQi%��STdeKmI�STH�MqNJPYdf^QPYzTN,MfRm{JL=nTKoX

6fNJK * LOPQzVNwMOHJKmded�no[VLePs[oMOPQSTHrd�SVUf_	E¯E¨[VR%STH�MqNJK%HJPYzTN,M�SoU9Ür��.�RhM�� ìTì ��|ÎBWPYzT{JLeKkÜCX ì �V��LO[VHJzTK�I

STHJ^ + �rXy��ik[Vz�S�nTKmL�LOST{rzTNJ^ + Ü�NJST{rLOdmX�6fNrKmLOK�[V�J�5Kc[VLed�MOS * Kk[�IJLeST��PYH * LePQzTN,MOHJKmded�RmK�H,MqKmLeKmI©[�M
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Observed

3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0

Fl
ux

 (m
Jy

)

1x

1x

Emitted

3.0
3.2
3.4
3.6
3.8

5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�{§��}?@»�� �d¢3�@!#"����R.@M�,-�(��.@"(,-��*+�@��!���*~:<.WV���:<������������,oTm58�å���@'(2$B6.@Md|@|�³@³P´�¥µ|�³�./'l,-�3�
'(��H/��,�.@M��4?U���+"��4?@?@¦������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&|���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

[ * ST{rM1�$h�� ( G16�X§_	E�Ep[oRV��d * LOPQzVNwMOHJKmded9^QK�nVKm^ xa[Vd9HJKc[VLfMON\[oM9SVUpMqNJKj�JLeK�nlPQSV{Jd9LO{JH�[oM'_DÓ&���$h��CX

6fNJK�HJKhglM¨MqNJLeKmK7�\zT{rLOKmdpdONrS!x�MqNJK)i%STHJPyMqSTLePQHJz	SoUJ_	EkE¨[VR7U}STL�MqNJLeKmK)RmSVHJdOK�Rm{rMOPYnTK�HJPYzTN,Mqd * KhM�xaK�KmH

� ì [VHJI º �%`lKm�$� ìTì ÝrX�.�H�MONJK'�\LOd=MjHJPQzVNwMm� dOK�KmH�PYH�BWPQzV{JLOK'ÜCX ì ÞC�¨_	E¡E¨[VR'deNJS�xaK�I�HJS�no[VLOPQ[oMqPYSTHJd
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'(��H/��,�.@Md|�³����+"��4?@?@¦������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&§���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

PQH * LOPQzVNwMOHJKmded"S!nVKmL'MqNrK�RmST{JLedOK�SVU1[V^YikSTd=M Ô NJST{rLOdmX�.�H�MONJK�U}ST^Y^QS�x9PQHJz]HJPQzTN,M�|°BWPQzV{JLOK�ÜrX ìVì �h�)PYM

KhgCNJP * PYMOKmI�[A�CX�� Ô ik[Vz�LOPQdeK�PQH * LOPYzTN,MqHJK�dOd'PQH�MqNJK�^Q[oMOMOKmL�N\[V^YU9SoUfMqNJK�HJPYzTN,McX�_aE E¨[VR�R�STH,MqPYHl{rKmI

MqSkPQHJR�LOKm[VdOK�PQH * LOPYzTN,MqHJK�dOdD[VHJSVMONJKmL1�rXy� º ik[Vz%PQH�[ * SV{rM1ÜkNJST{rLOdDSVH�MONJK�HJPYzTN,M;SVU º ��`CKm�©|ÎBWPYzT{JLOK
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G ��H/I3:-�&§����+³@³ �6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@Md| �����+"��4?@?@¦������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&X���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

ÜrXy���T�,��X	_	E�Ep[oRV��d;MOSVMZ[V^ LO[VHJzTK�SVU * LOPYzTN,MqHJK�dOd9U}STL;MONJPQd9Le{JH�xa[Vd1�rX º �"ik[VzJ�\�5Kc[VvwPYHJz�[�MÕ_µý&� Ô h�ÝT�

[oMfMONJKjKmHJI�SVUWMONJKj^s[Vd=MfHJPYzTN,McX

.�H�MqNrK�HJPYzTN,Mqd9SVUf��Þ%[VHJI�� ì -V{r^�� ìTì ��|ÎBWPYzT{JLOK�d;ÜrXY�c�r��[oHJIAÜrXy��� º �h�5_	E©E¨[VR�deMZ[oLeMqK�I]ST{CM#C��
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2200+420                       R Filter                   18 Jul 1997
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G ��H/I3:-�&§����+³3���6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@M��4»�É/I����4?@?/A������(��; '���H/�µ,RÁ�;P2(��,-�#���@;L§���"^./��'�,��4V@�+:<��H@�42­,9.¨��!�"(:-.WV@�[Â>ÃFÄ��

ik[Vz * LOPYzTN,MqK�L�MqN\[oH¡`lKm�rMOKmi * KmL'SVU�� ìTì Ýr�7PQHJR�LOKm[VdOK�I$PYH * LOPYzTN,MqHJK�dOd%�rXy�!�]ik[Vz�S�nTKmL'MONJK�ÜANJST{JLed

SVU�MqNJK%S * deKmLeno[oMOPQSTH�STH$��Þ�`CKm��� * LOPYzTN,MqK�HJKmI�[VHJSVMONJKmL��rX±Þ�ik[Vz * KhM�xaK�KmH�MONJK º HJPYzTN,Mqdm�t[VHJI�MqNrKmH

IJLeST�J�5KmI$�rX Ô ik[VzAS�nVKmL'MqNJK Ô NJSV{JLOd'SVU1S * deKmL=nV[�MqPQSVHJd'STH¯� ì `CK���X�6fNJK�no[VLePs[oMOPQSTHJd�STH©MqNJK�M�x�S
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2200+420                       R Filter                  19 Jul 1997
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G ��H/I3:-�&§����+³/|��6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@M��4?�É/I����4?@?/A������(��; '���H/�µ,RÁ�;P2(��,-�#���@;L|���"^./��'�,��4V@�+:<��H@�42­,9.¨��!�"(:-.WV@�[Â>ÃFÄ��

HJPYzTN,Mqd�[VLOK%[oM�[�RmSTHC�\IJKmHrRmK�^YK�nVKm^)SVU Ô h�Ü�¹­[VHJI$�T� h±Þ�¹¦�¨LeKmdO�5KmRhMqPynTKm^ + X�6fNrKmLOK%PQdj^YPYMOMO^QK�KhnlPQIJK�HJRmK%SVU

* LePQzTN,MqHrKmdOdfno[VLePs[oMOPQSTHJdaSTH�MONJK�MqLeKmHJIJd9S * dOKmL=nTK�I�X

.�H�MONJK�HJPQzVNwM�SVU�� ì 4D{Jz�� ìTì �C�)_	E¬E¨[VR�xa[Vd"S * deKmL=nTKmI�U}STL u {Jd=M"S�nTKmL Ô NJST{rLOd�|°deKmK�BWPYzT{JLOK
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2200+420                     R Filter                  19 Aug 1997
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G ��H/I3:-�&§����+³/§��6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@M��4?�N&I3H1�4?@?/A�� �P�(��;�'(��H/��,RÁ�;�2(��,-�#���@;L|���"^./��'�,��4V@�+:Y��H@�42c,9.U��!#"(:-.�V@�[Â�ÃFÄ¼�

ÜrXy���TÜ,��Xj:�MjKhgCNJP * PYMqK�I�[VH�PQHrRmLOKm[VdOPYHJz�MqLeKmHJI�PYH * LOPYzTN,MqHJK�dOdjS�nTK�L�MqNJK��\LedeMjN\[o^YU)SVU)MqNrK'HJPQzTN,Mj[oHJI�[

IJK�RmLOKm[VdOPYHJz�MOLOKmHrI�S!nVKmLaMONJK�^Q[VdeM�N\[V^yU«X7`C{J�5KmLePQi%��SVdOKmI�STH�MqNrK * LOPYzTN,MqK�HJPQHJz�MqLeKmHJI�x�KmLeK�MqNJLeKmK;�§[VLOK�d

y �ihy��i�[ozA[oM'�$h�Ý ( �7Ýih º ( �7[oHJI�Ýih�� ( G16�X¦.�H�MqNJKkIJPQi%i%PQHJz�MqLeKmHJI¢�¦MqNJKkikPYRmLOS�no[VLePs[oMOPQSTHJdj[oLOK�[�M
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'(��H/��,�.@Md|/A¨���+"��4?@?/A������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&§���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

[Ai�{JRZN©^YS�xaK�L�^QKhnTKm^a[VHJI�[VLeK�HJSVM�deMZ[�MqPQd=MqPYRc[V^Y^ + dePQzTHJPy�\Rc[oHwMmX�_	E®Ep[oRkxa[Vd"[oM'LeST{JzTNJ^ + MqNJK�dO[Vi%K

* LePQzTN,MqHrKmdOd9^YK�nTK�^p[Vd	MqNJKj�JLeK�nlPQSV{Jd9ikSTH,MON���_×Ó@��Ü$hY�TX

_	E�E¨[VR9x	[Vd�ikSVHJPYMOSTLOK�I"U}SVL)MONJLOK�KDR�STHJdOK�Rm{rMOPYnVKDHJPYzTN,Mqd�PQH%^s[oMOKD`lKm�rMOKmi * KmL�SVU¦� ìVì �jPYH * SVMONkMqNrK
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'(��H/��,�.@Md|/A¨���+"��4?@?/A������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&|���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

8�[VHJI�MqNJK)¸ * [VHJI�Xt6fNJKmdeKf[VLOK)MqNrK�STHr^ + i%PQRmLeS�nV[oLOPs[�MqPQSVHJd¢S * dOKmL=nTK�I'PQH�MONJPQd xa[ + X¦6fNJK�S * deKmLeno[oMOPQSTHrd

* Kmz,[VH�SVH º ��`CKm�­|°BWPQzT{rLOK�ÜCXY��� Ô �;PYHAMqNJK�¸ * [VHJI�x9NJK�LOK"_	E­Ep[oR�dONJS�x�KmI�[�ikSlIJK�deM�PYHJRmLeKc[VdeK�SVU

�rXy��ik[Vz�S!nVKmL�^YKmded�MqNJ[VH�[VH�NJST{JL��¦[�¹w{JPYRZv�IrLOST��SVUÑz �ihy��ik[Vz�PYH u {Jd=M'[�U}K�xÍi%PQHw{rMqK�dm�pMqNJK�H©[
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'(��H/��,�.@Md|@»U���+"��4?@?/A������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&§���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

LOK�dO{Ji%�rMOPQSTH�SVU�MqNrK'STLOPYzTPQH\[o^pMOLOKmHrI�S�nVKmL�MqNJK'HrKhglM�N\[V^YU�NJSV{JLmX�6fNJK'MqSVMq[V^ * LePQzTN,MOHJKmded�RZNJ[VHJzTK'xa[Vd

�rXy��Ükik[VzJXf6fNrPQdDPYHJRmLeKc[VdePQHJz%MqLeKmHJI]xa[Vd1�JPQRZvoKmI�{J��[�M4_3ý�� Ô h º �>C&�ih±Þkik[Vz * LOPQzVNwMOKmL1PQH�8 * [oHJI

|°deKmK%BWPYzT{JLOK�ÜrXy���,�T��� [VHJI�deNJS�xaK�I�[VH�PYHJRmLeKc[VdeK'SVU&C �ihy�"i�[oz�U}STLDMONJK'HJKhglMjNJSV{JLmX�4	M�MqNJPYd���SVPQH,Mc�
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'(��H/��,�.@Md|@»U���+"��4?@?/A������(��;�'(��H/�µ,RÁ�;�2���,-�#� �@;&|���"^./��'µ,��WV@�+:<��H@�42­,9.¨��!#"�:-.WV@�[Â�ÃFÄ¼�

_	E�E¨[VR�IJPYiki%KmI`C@�ih º �kik[Vz�PYH º NJST{rLOdDMOS�KmHJIAMONJK�HJPYzTN,M�[oMDLOST{rzTNJ^ + MONJK�dq[oikK * LOPQzVNwMOHJKmded�PYM

* Kmz,[VH¢X).�HkMqNrK1U}ST^Y^QS�x9PQHJz�HrPQzTN,Mc� º Þ�`CKm��|ÎBWPYzT{JLOK;ÜrXy���TÝT�h�l_	E�E¨[VR;KhgCNJP * PYMqK�I�[��§[VLeKDSVU��rX�Ü�i�[oz�PYH

STHJ^ + ��NJSV{JL9RmKmH,MOKmLOK�IA[oM{C Ô h º ( G;6��JU}ST^Q^YS!x�KmI *,+ ['i%STLOKDikSlIJKmd=M9IJKmR�LOKm[VdOK�S�nTKmLfMONJKjLOKmik[VPYHJIJKmL
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SVUtMqNJK�HJPQzVNwMmX	6fNJK�8 * [VHJI�S * dOK�Leno[oMOPQSTHJd�|°BWPQzT{rLOK�ÜrXy���,�T�	S�nTK�LO^s[o��MONJK�¸ * [VHrI]S * deKmL=nV[�MqPQSVHJdD[oHJI

�\[VLO[V^Q^YKm^�MONJKmiø[oMD[ä^ í _óSVUPC&�ih±Þ�[od1MqNrK + RmSTH,MOPQHw{JK�MOS�IJK�RmLOKm[VdOK�PQH * LOPQzVNwMOHJKmded * [oRZv�IJS�x9H]MOS

MqNrK * LOPYzTN,MqHJK�dOd9^QKhnTKm^¨[�M	MqNJK * KmzTPYHJHJPYHJz�SVUpMqNJK�HrPQzTN,McX76fNrPQd'^ í _µPQdaRmSTi%�\[VLO[ * ^QK1MqS'MqNJKj[cnVKmLq[ozTK
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^ í _µ{JdeKmI�MqS'RmSVi * PQHrK�MqNJK�^YSTHJz�MqK�LOi ¸3[VHJI�8 * [VHrI�^YPQzTN,MfR�{JLenVKmd;SVUt_	E�E¨[VRoX76fNJKj^s[Vd=M9HJPQzVNwM

SVU	MONJPQd�LO{rH�PQd�STH ºoì `CK���|ÎBWPYzT{JLeK�ÜrXy���TÞT�j[oHJI�PQd�PQH�MqNJKk8 * [VHJI�STHJ^ + X�.�H�MqNJPYd�HJPYzTN,M�_	E�Ep[oR

dONrS!x�KmI][ * LOPYzTN,MqKmHrPQHJz'SVUt�rX º i�[oz'S!nVKmL1��NJST{JLedm�rU}SV^Q^QS�x�KmI *,+ ['IJPYiki%PQHJz�SVU�C¥�ihY����PQH�^QK�dOd	MqNJ[VH

º NJSV{JLOd�XD_	E�E¨[VR�MqNJK�HARmSTH,MOPQHw{JKmIAMOS * LePQzTN,MqK�H]{JH,MOPQ^¨MqNJK�S * dOK�Leno[oMOPQSTHJd1KmHJI¢XD6fNJPYdD^QPYzTN,M;Rm{JL=nTK�PYd

[VHJSoMqNJK�L;K�gr[Vik�r^QK�SVUW_	E�E¨[VRo�±d;{JHJIr{J^s[oMOPQHJz'SVdORmPY^Q^Q[oMqSTL +%* K�N\[cnCPYSTLmX

6fNJK�¸ * [VHrI�^YPQzTN,M�Rm{JL=nTKjSVUt_	E�E¨[VR�STH�MqNrK�HJPQzTN,MfSoUW� º F�KmR'� ìVì ��PQdadONJS�x9H�PQH�BWPYzT{JLeK�ÜrXy��� ì X

_	E�E¨[VR�PQdaikSTLeK1MON\[VH��TX���i�[oz�IJPQi%i%KmL�MON\[VH�[oMaMqNJK�K�HJI�SVUW`CKm�CMqKmi * K�Lm�\[VHrI�dONJS�x�KmI�[�IJKmR�LOKc[odOK

PQH * LePQzTN,MqHrKmdOd;SVU)�CXY�!�'ik[Vz"S!nVKmL��TXî�'NJST{rLOd9U}ST^Q^YS!x�KmI *,+ [�ú=�\[oMqû"MqLeKmHJI�PQH�x9NJPQRZN�HJSkd=MZ[oMOPQd=MqPQRm[V^Q^ +

dOPYzTHJPy�\Rc[VH,M * LePQzTN,MOHJKmded9no[VLePs[oMOPQSTHrdaxaK�LOK�dOK�KmH�U}SVL	MqNJKjLOK�i�[oPQHJPYHJz º NJST{JLed9SVUWMONJKjS * dOK�Leno[oMOPQSTHJd�X
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E PQzTN,M�Rm{JL=nTK�d�U}LOSTi÷MONJK%S * dOK�Leno[oMOPQSTHJd�SVU	_	E¯E¨[VRkSVH�MONJKkHrPQzTN,Mqd�SVU��cÜ�[VHrI¡� Ô -V{J^ + SoU�� ìTì Þ

[VLeK�dONJS�x9H�PQH�BtPQzT{JLeKmd�ÜCXY�T�c��[VHJI�ÜrXy�T�T�'LeKmde��K�R�MqPynTK�^ + X�_	E$E¨[VR�PQdDLOST{JzVNJ^ + Ü�ik[Vz * LePQzTN,MqK�LDMqNJ[VH

PQH�F�KmR�Kmi * KmL	SoU)� ìTì �CX7.�HkMqNJKD�JLOdeMaHJPQzVNwMm�J_	E�E¨[VR1dONJS�x�KmI y¯�ihy��ik[Vz�STdeRmPY^Q^s[�MqPQSVHJd7S�nTKmL	Ý�NJST{JLed
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x9PYMON�HJS'HJKhMfRZN\[VHrzTK�PQH * LOPQzVNwMOHJKmdedm�rx9NrPQ^QK1STH�MONJK�dOK�RmSTHrI��\PYM�dONJS�x�KmI�[�IJPQi%i%PQHJz�MqLeKmHJI�SoUW[o^Qi%STdeM

�rX º i�[Vz"S�nTK�L1�'NrST{JLOd9x9PYMON�deMZ[�MqPQd=MqPYRc[V^Y^ + dOPYzTHJPY�JRc[VH,M * LePQzTN,MqHrKmdOdfno[VLePs[oMOPQSTHJdadO{J�5KmLePQi%��STdeKmI�X

:�Hó^Q[oMqK$-V{r^ + [oHJIóKm[VLO^ + 41{JzT{Jd=M�SVU�� ìTì Þr��_	E»Ep[oR�xa[Vd�S * deKmL=nTKmI@[Vz,[VPYH¥U}STLAMqNJLeKmK�HJSTHl�
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RmSVHJdOK�Rm{rMOPYnTK�I\[ + dmX�.�H º ��-V{J^�|°BWPQzT{rLOK�ÜrXy�T� º �h�)_	E®E¨[VR�xa[Vd%[ * SV{rM"�rX��]i�[ozAIJPQi%i%KmLjMqN\[VH�PYH

-V{J^ + [oHJI�IJPQi%i%KmI�de^QPYzTN,Mq^ +�* KhU}STLOK * LOPQzVNwMOKmHJPYHJz��CXY�!��i�[Vz�MqS6_¬ýó��Üih��CX¦6fNrK�dO{J�5KmLePQi%��SVdOKmI�no[VLePy�

[ * PY^QPyM + PYdjdeMZ[�MqPQd=MqPYRc[V^Y^ + dOPYzTHJPY�JRc[VH,McX'.�H��r�"4D{rz�|°BWPQzT{rLOK'ÜrXy�T��ÜT�h�¨_	E¶E¨[VR'K�gCNJP * PyMqK�I�dei�[V^Y^WdeRc[V^YK
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|¸C÷�$hY��ik[Vzw��nV[oLOPs[�MqPQSVHJd�x9PyMqN�MONJK�IJ{JLO[oMqPYSTH©SVU;[V�J�rLOScgCPQik[oMqK�^ + �rX��]NJST{JL�X�4	M%Þ ( G;6��7_	E®Ep[oR

deMq[VLeMOKmI�[VH�PQHJR�LOKc[odOK"PQH * LePQzTN,MqHrKmdOdjSVUa[V^YikSTd=Mj�rX º ik[Vz�S�nTK�Lk�VXî��NJST{rLOdmX"6fNJPYd��§[VLOK"Rm[VH * K"dOK�KmH

RmK�H,MqKmLeKmI�[oM ì h�� ( G16�XC_	E�^s[VR;dO{ * dOK�¹l{rKmH,Mq^ + IJPQi%i%KmIk[oMaLeST{JzTNr^ + MqNJK1dq[Vi%KDLO[oMqKoX¦6fNJK * LOPQzVNwMOHJKmded
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no[VLOPQ[oMqPYSTHJd)STH�MONJKDHJPYzTN,M	SVUp�VÜ�4D{Jz�|ÎBWPYzT{JLOKDÜrXy�T� Ô �)[VLOK1dOPYikPY^s[VL¦MOS�MqNJKD�JLOKhnCPYST{Jd	HrPQzTN,Mqd�� * {CMax9PYMON

['IJPQi%i%PQHJz�MOLOK�HJI�SoU¦�rX Ô ��ik[Vz'S�nTKmL º X���NJST{JLedm�JU}ST^Y^QS�xaK�I *w+ STHJKjdOik[V^Q^��§[VLOKj[�M���h�Þ ( G;6�X
E¨[oMqK�L�MqNJK�dO[Vi%K�ikSTH,MON��)_	E®Ep[oR�x	[Vd'S * dOK�LenTK�I­MOS * K�K�gCNJP * PyMqPYHJzAdOPYikPY^s[VL * KmN\[cnlPQSVL�MqS�MqNrK
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�JLeK�nlPQST{rd�Ü�HrPQzTN,Mqd�X�.�H¯MqNJK�HJPYzTN,M�SVU%�!��4D{rz®� ìTì Þ�|ÎBtPQzT{JLeKAÜrXy�T�!�V�h�9MqNJKAMOSVMZ[V^1nV[oLOPs[�MqPQSVHJd�PYH

* LePQzTN,MqHrKmdOdjx�KmLOK�Cß�ih±Ü,��i�[Vzr�pi%STd=M�SoU�x9NJPYRZN�SlRmR�{JLOLeKmI�PYH�[�^QSlSTdeKm^ + IJK��JHJKmI��\[VLOK"RmK�H,MqKmLeKmI©[�M

C�Þih º ( G;6�Xt6fNJK * LePQzTN,MqHrKmdOd�^QKhnTKm^Yd�[oHJI�no[VLePs[ * PY^QPyM + RZN\[oLq[VRhMqKmLjx�KmLOK�dOPQi%PQ^Q[VLDS�nVKmL�MONJK%HJKhglM�M�x�S
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HJPYzTN,Mqd1|=� ì [VHrI º ��4D{rzT{JdeMZ��[od�deKmK�H�PQHkBWPYzT{JLOK�d)ÜrXy�T��Ýj[VHJIkÜrXy�T�!�CX¦6fNrK;no[VLePs[oMOPQSTHJdtU}STL * SoMqN%HJPQzTN,MOd

x�KmLOK��rXy� º [VHrI��rXy�!��i�[Vz�LOK�dO�5KmRhMqPYnVKm^ + X�.�H�MqNrK�HJPYzTN,M�SoU�� ì 4D{JzJ�W_	E¯E¨[VR%KhgCNJP * PYMqK�I�M�x�S]x�Km^Q^

IJKh�\HJKmI��§[VLeKmd�| ì h�Þ ( Ø �c�ih�Ý ( G;6;� * {rM9HJS"HJKhM1RZNJ[VHJzTKjPQH * LOPQzVNwMOHJKmdedm�5[VHJI�STH º ��41{JzJ�\PyMfdONJS�x�KmI
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i%STLOKjSTdeRmPQ^Y^s[oMOSTL +�* K�N\[cnlPQSTL1[oM4å��ihY��ik[Vzk^YK�nVKm^¨x9PYMqNrST{rM1[VH + deMZ[�MqPQd=MqPYRc[V^Y^ + dePQzTHrPY�\Rm[VH,M * LOPQzVNwMOHJKmded

no[VLOPQ[oMqPYSTHJd	de{J�5KmLOPYik�5STdeKmI�{J�5STH�PyMcX

.�H�MqNJK�HJPQzTN,M�SVU�� ì .�RhM�� ìTì Þr�¦_	E�E¨[VR�[oz,[VPQH�IJPYdO�J^Q[ + KmI©PyMqd�¹l{J[VdOP ��STdeRmPQ^Y^s[oMOSTL +A* K�N\[cnCPYSTL�[od
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^QKhnTK�^ SVU7��h���¹WX

4�LO{JH�SVUrÞ9HrPQzTN,Mqd SoUri%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * dOK�Leno[oMqPYSTHJd * KmzTPYHJd STH º ��-V{J^ º �T�V�j|ÎBWPYzT{JLOK)ÜCXY�T� ì �hXp_	E



��Þ Ô

13.8
13.9
14.0
14.1
14.2

A
pp

 M
ag

2200+420                       R Filter                   21 Jul 2000

Observed

6

7

8

9

10

11

Fl
ux

 (m
Jy

)

1x

1x

Emitted

6

7

8

18 19 20 21 22 23 24

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�&§����@�4?��6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@Md| �[É/I��^|�³@³@³ �����(��; '���H/�µ,RÁ�;P2(��,-�#���@;L|���"^./��'�,��4V@�+:<��H@�42­,9.¨��!�"(:-.WV@�[Â>ÃFÄ��

E¨[VR�PYd{C¥�ih���i�[Vz�IJPQi%ikK�L�MON\[VH�PYMax	[VdfPYHA� ìTì Þr�J[VHrI�deNJS�xaK�I][oH�PQHJR�LOKc[odOPQHrz�MqLOK�HJI�PQH * LOPQzVNwMOHJKmded

SVUt�rX º i�[oz�S�nTKmL	MONJK�RmSV{JLOdeK�SVUtÝ�NJST{JLedmX�.�H º Ü"-V{J^7|°BWPQzV{JLOKDÜrXY� º �,�h�r_	E�Ep[oR�KhgCNJP * PYMqK�I�[��§[VLeK�SVU

�rXy�!�kik[Vz�|«���ih���¹¨�fS!nVKmL�STHr^ + º NJST{JLedmX�:�M�deNJS�xaK�I + K�M�[oHJSVMqNrKmLm�¢^QS�xaK�L�^QKhnTK�^t�§[VLeK'[ * ST{rM�Ü�NJST{JLed
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^s[�MqKmL�X�01S]HrK�M�RZNJ[VHJzTK�PYH * LePQzTN,MOHJKmded�x	[od�S * deKmL=nTKmI©U}STLjMqNrPQd�HJPQzTN,MmX]_	E¯E¨[VRkIJPQi%i%KmI��rXY�ki�[oz

* K�M�x�KmKmH º �J^s[�MqKc[o{Jd�STHAMqNrK'HJPQzTN,M�SoU º ��-V{r^7[Vd�dOK�KmH�PQH�BWPYzT{JLeK�ÜrXy� º �TX�BWPYzT{JLOK�ÜrXY� ºTº dONJS�x9d�_	E

E¨[VR�{JHJIrKmLOzVSTPQHJz º IrPQdOR�LOKhMqK��§[VLeKmd"[oM í;Ô h±� ( [VHJI í�º h�Ü ( X�_aSVMON�SCR�Rm{JLeLOKmI�PYHåCù��NrST{JL�x9PYMON�[
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|ÎÜCXY� º Ü,�h�¢_	E­E¨[VR�dONJS�x�KmI�STHJK�IJKh�\HJPyMqK��§[oLOK�R�KmH,MqK�LOKmI�[oM í � ( G16
x9NJPYRZN�^s[Vd=MqKmIsC º NrST{JLOdj[oHJI

[VHJSoMqNJK�L1^YKmdOdfx�Km^Y^pIrK��\HJK�I]�§[VLeK�R�KmH,MqK�LOK�I�[oM1[V�J�JLeScgrPYi�[�MqKm^ + í � ( G;6¬x9PYMON�IJ{rLq[oMOPQSTH�SVU Ô NJSV{JLOd�X
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_	E$E¨[VR�dONrS!x�KmI�KhnTKmH�i%STLOK�STdOR�PQ^Q^Q[oMqSVL +�* KmN\[cnlPQSVL�STHAMqNrK�HJPQzVNwMDSVU��TÝ�41{Jz�|ÎBWPYzT{JLeK�ÜrXy� ºoÔ �9x9PYMON

[VH©[oik�J^YPYMO{JIJK%SVU;�rX º i�[oz]S�nTK�L"Ý]NJST{JLedmX�6fNJPYd * KmN\[cnlPQSVL�PQd�LOKm�5Kc[�MqKmI º HJPQzTN,MOd�^s[�MqKmL�|Î�TÞ�4D{JzJ�

BWPYzT{JLOK"ÜCXY� º �T�Dx9PYMqN�[VH�[Vi%�J^QPyMq{JIJK�LOST{JzVNJ^ + º MqPYikK�d�zTLOKm[oMqK�L�|°�rX Ô Ü�i�[Vz,�DS!nVKmL�[�^YSTHJzTK�L���K�LOPQSlI�X
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6fNJPYd7LO{JH"RmSVHJRm^Y{JIJKmd)STH��V�f4D{Jzk|ÎÜCXY� º Ý,�px9PYMON"_	E]E¨[VRfK�gCNJP * PyMqPYHJz + KhM�ikSTLeK	STdeRmPQ^Y^s[oMOSTL +j* LOPQzVNwMOHJKmded

no[VLOPQ[oMqPYSTHJd"|°�rX º ik[Vzw��� * {rMjx9PYMqN�dOSVikK%dOik[V^Q^f|¸C»�ih±�,��i�[ozw�1no[VLOPQ[oMqPYSTHJd�dO{r��K�LOPQi%�5STdOK�I�X�F�{rLOPQHrz

MqNrPQdfKmH,MOPQLOKjLe{JH��§_	E�Ep[oRV��d * LePQzTN,MOHJKmded;LO[VHJzTK�I * K�M�x�KmK�Hæ_¬ýó��Üih±Þ"[VHJI�_¥ýó� Ô h Ô X
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6fNJK�HrKhglM'[oMeMqK�ik�rM�MqS��\HJI�ikPYRmLOS�no[VLePs[ * PY^QPyM + PQH�_aE¯Ep[oR%xa[Vd�PYH�^Q[oMqK"41{JzT{Jd=M�SVU º �T�T�rX�6fNJK

^QPYzTN,MfRm{rLenTK�d;U}SVL��!�C���!�l�\[VHJI�� ì 4D{Jz%[VLeK�PQH�BWPYzT{JLOK�d9ÜrXy� º �C�\ÜCXY� º Þr�J[VHrI]ÜrXy� ºVì �JLOK�dO�5KmR�MOPYnVKm^ + X)6fNJK

�\LedeM;HJPQzVNwM;PyMfdeMq[VLeMOKmIA[�M;[%^YK�nTK�^ SVUa_çÓ&� Ô h±�"[VHJI�KmHJIJK�I º X��'NJST{JLed;^Q[oMqK�L9�rXy��Þ'i�[Vz"IJPYiki%KmL�X).�H
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MqNrK�U}ST^Q^YS�x9PQHJz"M�xaS�HrPQzTN,Mqd�� _	E$E¨[VR�d=MZ[ + K�I�[oM�[V�J�JLeScgrPYi�[�MqKm^ + MqN\[�M�dq[Vi%K�^YK�nVKm^9|�_@ý � Ô h º �9x9PYMON

dOik[V^Y^�[Vi%�J^QPyMq{JIrK�RZN\[VHJzVKmd;PQH * LOPYzTN,MqHJK�dOd�|Î['de^QPQzVNwM9IrPQi%ikPYHJz�[VHrI * LePQzTN,MOKmHJPYHJz'LOK�dO�5KmR�MOPYnVKm^ + ��X
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B\ST{JLfHJPYzTN,MqdfSVUW_	E�E¨[VR�S * dOK�Leno[oMqPYSTHJd * K�M�x�KmK�H�� Ô [VHJI���Þ%-V{JH º �T�C�j[VLOK�IJPYdO�J^Q[ + KmI�PQH��JzT{JLOK�d

ÜrXy��ÜT�DMONJLOST{rzTN%ÜrXY�cÜTÜrX7.�H'MqNrK9�JLOdeM)HrPQzTN,Mc�w_aE]E¨[VR	xa[Vd9�TX Ô ik[Vz * LePQzTN,MOKmL¦MqNJ[VH"PQH"4D{JzV{JdeM)SVU º �T�V�

[VHJI�KhgCNJP * PYMOKmI * LePQzTN,MqHrKmdOd9no[VLOPQ[oMqPYSTHJd�SVU�g��ih º ik[Vz'S�nTK�LD[o^Qi%STdeM Ô NJSV{JLOdfx9PYMON�HrS%HrK�M;RZN\[VHJzVK�PYH
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* LePQzTN,MqHrKmdOd�X�.�HAMONJK'HJKhglMjHJPYzTN,Mc�¦����-V{JHJK�|°BWPQzT{rLOK�ÜCXY��ÜC�!�h� _aE­E¨[VR�xa[Vd�PYH�[ * LOPYzTN,MqK�HJPQHJzkMqLOK�HJI

SVUp�rX º Þ�ik[Vz�S�nVKmLfÜ�NJSV{JLOd��rdeMq[VLeMOPQHJz�[oMf[ * LePQzTN,MOHJKmded	^QKhnTKm^¢SVUè_¬ý3��Üih±�rX).�H�MqNJKDHJPQzTN,MaSVU)�!��-V{JH¢�

_	E�Ep[oR�x	[Vd9[oz,[VPQH�PYH�[VH�PQHJR�LOKm[VdOPYHJz�MqLeKmHJI�MqNJ[oM9deMq[VLeMOKmI�[VHJSVMONJKmL9�CXY�!��ik[Vz'IJPYiki%KmL��CLePQdePQHJz�SVHJ^ +
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�rXy��Ü�ik[Vz�|=�cÜih º ¹¨�hX�6fNJK'^s[odeM�HJPYzTN,M�SVU)MqNrPQd�Le{JH�dONJS�x9d�MqNJ[oM�_	E$Ep[oR'PQHJR�LOKc[odOKmI¢��MqNJK�H�IrKmRmLeKc[VdeKmI

PQH * LePQzTN,MOHJKmded1�CXY��Ü'ik[Vz"S�nTKmL º NJST{rLOdmX
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6fNJK�HJPYzTN,Mq^ +�* LOPQzVNwMOHJKmded�no[VLOPQ[oMqPYSTHJdjSVU9_aE®E¨[VR�STH©� º �W� Ô �7[oHJI©�TÞ�.�RhM º �T� º [VLeK�dONrS!x9H�PYH

BWPYzT{JLOK�d;ÜrXY�cÜ Ô MONJLOST{rzTN]ÜCXY��ÜVÝrXf_	E©E¨[VRjx	[od�[ * ST{rMD�rX��"ik[Vz%IJPQi%ikK�L	MqN\[oH]PQHA-V{JHJK�SVU º �V�r��[oHJI

dONrS!x9d�MONJLOK�K�MqLeKmHJIrd�S�nTKmL1MqNJK'ÜkHJPQzTN,MOdm·9[�IJPYiki%PQHrz"MOLOK�HJI�SVU)�rXy��Ý�ik[VzJ��[ * LePQzTN,MOKmHJPYHJzkMOLOKmHrIASVU
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�rXy��Ükik[VzJ��[VHJIA[©ú=�§[oMOûkMOLOKmHrIAx9PYMqN]dOik[V^Q^Î� * {rM�dePQzTHJPy�\Rc[oHwM1i%PQRmLeS�nV[oLOPs[�MqPQSVHJdfPQH * LOPYzTN,MqHJK�dOdmXD6fNJK

S *lu K�R�Mm�±d * LOPYzTN,MqHJK�dOd9PQHrRmLOKm[VdOK�IA�rX Ô i�[oz * KhM�xaK�KmH]MONJKj^s[Vd=M º HrPQzTN,Mqd�|°BWPQzV{JLOK�d9ÜrXY�cÜ,�'[VHJI�ÜrXY�cÜTÝ,�hX

.�H�MqNJK	HrPQzTN,M¦SoU¨� ì .�R�M º �T� º |°BWPQzV{JLOK�ÜrXy��Ü,�T���T_	E�E¨[VRad=MZ[VL=MqKmI�MONJK	HJPYzTN,M¦ST{CM7�rXy�fi�[ozDIJPYiki%KmL



º �C�

13.3
13.4
13.5
13.6
13.7

A
pp

 M
ag

2200+420                     R Filter                   08 Oct 2002

Observed

10

12

14

16

18

20

Fl
ux

 (m
Jy

)

1x

1x

Emitted

10

12

14

11 12 13 14 15 16

Fl
ux

 (m
Jy

)

UT Hour

1x

1x

Observed

G ��H/I3:-�&§����4§@¦��6�d¢3�@!#"����P.@M�,-�3��.@"(,-��*+�@�i!���*~:<.WV���:<������������,oTj58� �$�@'(2$B�.@M	|@|�³@³d´1¥µ|�³�./'U,-�3�
'(��H/��,�.@M�³/»UºR*~,P|�³@³/|��

MqNJ[VH�MqNrKa^QKhnTK�^QdWKm[VLO^YPQK�LpPYH�MONJKai%STH,MqN�Xt:�M¦K�grNrP * PyMqKmI�[1x�Km^Q^lIJKh�\HJKmI'IrPQi%ikPYHJzfMqLOK�HJI�S�nTK�L º X��;NJSV{JLOd��

U}ST^Y^QS�xaK�I *w+ M�xaSkdOik[V^Q^5�§[VLOK�d9PQH * LOPYzTN,MqHJK�dOd;RmK�HwMOKmLeKmIA[�MD[o�J�JLOScgCPQik[oMOKm^ + �$h±Þ ( [VHJI]�$hî� ( G;6�X\6fNJK
S�nTK�Lq[V^Y^ RZN\[VHJzTKjPYH * LOPQzVNwMOHJKmdedfx	[Vd1�rXy��Þ'i�[oz"[oM;[%dePQzTHrPY�\Rm[VHJRmK�^YK�nVKm^ SVU º �$h ì ¹¦X
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_	E�E¨[VR1xa[Vd	S * dOKmL=nTK�I�U}STL�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + U}STL�MONJLOK�K�RmSVHJdOK�Rm{rMOPYnTK�IJ[ + d	PYH�^Q[oMqK�`CKm�rMOKmi * KmL�SVU

º �T� Ô XW6fNJK1^QPYzTN,M)Rm{JL=nTKmd�U}STL7MqNJK�dOK�S * dOKmL=no[oMqPYSTHJd�[VLOK;dONrS!x9H�PQH�BtPQzT{JLeKmd�ÜrXy��ÜTÞ�MqNJLeST{JzTN�ÜrXy� Ô �rXt6fNJK

HJPYzTN,MWSVU º �f`CK��'PQdpSTHJK	SVUJSTHJ^ + Ô MqPQi%Kmd¨MqNJ[oM7_	E�E¨[VR�U°[VPQ^YKmIjMqS�deNJS�x¡[oH + i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + �c[VHJI�Rm[VH
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* K�deKmKmH�PYH]BtPQzT{JLeK�ÜCXY��ÜVÞrX	:�M1PQd�Có�ih±Ükik[Vz * LOPYzTN,MqKmL9MqNJ[VH]PYHA.�R�MOS * KmL;SVU º �T� º Xf6fNJK�U}SV^Q^QS�x9PYHJz º

HJPYzTN,Mqdm� ºTº `CKm��[VHJI º Ü�`CK���|ÎBtPQzT{JLeK9ÜrXy��Ü ì [VHJI�BtPQzT{JLeK;ÜrXY� Ô �,�h�wdeNJS�x�dOPQi%PQ^Q[VL¦STdeRmPY^Q^s[�MqSTL +�* KmN\[cnlPQSVL

SVU9�CX�� ì [VHJI��rXY����ik[VzJ�¨LOK�dO�5KmR�MOPYnVKm^ + �¦S�nTK�L1Cö��NJST{rLOd�Km[VRZN�X�6fNJK * LOPQzVNwMOHJKmded�^YK�nTK�^�SoU9[V^Q^¦MONJLOK�K
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HJPYzTN,Mqd	xa[Vd1LeKm^Q[oMqPynTKm^ + R�STHJd=MZ[VH,MD[oM'_DÓ&��Ü$h Ô X

:�H�MONJKj^s[Vd=M9S * deKmLeno[oMOPQSTHrd	U}STL9_	E�E¨[VR�K�gJ[oikPYHJKmI��rPYMfU°[VPY^QKmI�MOS"KhgCNJP * PYM9deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwM

i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + STH�M�xaSkST{rM1SVU¦dePyg�HJPYzTN,Mqd�XfE PQzTN,M;Rm{JL=nTK�d1U}STL1[V^Q^�Ý%HJPYzTN,Mqd1[VLOK�dONrS!x9H]PQH�BWPQzT{rLOKmd
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ÜrXy� Ô ��MqNJLeST{JzTN¡ÜrXy� Ô ÝrX¶6fNrK�M�x�S�HJPYzTN,Mqd"x9PYMqNrST{rM%ikPYRmLeS!no[VLePs[ * PQ^QPyM + [VLOK�� Ô .�RhM�|°BWPQzV{JLOK�ÜrXy� Ô �!�

[VHJI��,��.�R�Mk|°BWPQzT{rLOK"ÜrXy� ÔTÔ ��X�6fNJK%LOK�i�[VPYHJPQHrz�U}ST{JL�HJPYzTN,MqdjdONrS!x�KmI * LOPYzTN,MqHJK�dOdjno[VLOPQ[oMqPYSTHJd1x9NrPQRZN

ik[VPQHJ^ + MqSlSTv�MONJK'U}STLOi�SVUaSVdORmPY^Q^Q[oMqPYSTHJd9x9PYMqN�IJ{rLq[oMOPQSTHJd�U}LeSTiædeK�nVKmLq[o^�NrST{JLOd�MOS�MqNJK"KmH,MOPQLOK'HrPQzTN,McX
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6fNJK�^Q[VLOzTK�deM	no[VLePs[oMOPQSTHrd�MOSCSTv%�J^Q[VRmK�SVH�MONJK�HJPYzTN,MqdfSVUp�T�'.�RhM�|ÎBWPYzT{JLeK�ÜrXy� Ôwº ��[VHJI�� ì .�R�Mj|ÎBWPYzT{JLOK

ÜrXy� Ô Ý,���ox9NJK�LOKf_aE�E¨[VR�KhgCNJP * PYMOKmI�IJPYiki%PQHrz;SoU§�rXy�T�f[VHJI��rXY�cÜ1ik[VzDLeKmdO�5KmRhMqPynTKm^ + X¦6fNrK	S * deKmLeno[oMOPQSTHrd

SVUW_	E�E¨[VR�U}STL	MONJPQd9Le{JH�d=MZ[VL=MqK�I][oM;[ * LePQzTN,MOHJKmded1^YK�nTK�^ SVUa_DÓ&��Üih��'[VHJI�MqSlSTv��r^s[VR�K�PQH�["x9PYHJIJS�x
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* K�M�x�KmKmH�MqN\[oM9^YK�nVKm^¨[VHJIé_DÓ&�cÜih ì X

_	E¯E¨[VR%N\[VdjMqNJK%^QS�x�KmdeM�LOK�IJdONJPyU�M�SVU	MqNrKkdO[Vik�r^QKV�p�rX±�TÝ ì �W[VHrI�MqNrKmLOKhU}STLOK%dONrS!x9d�MqNJKk^QKm[VdeM�KmHl�

N\[VHrRmKmi%KmH,M�SVU5MqNJK9no[VLOPQ[ * PQ^YPYM + [Vi%�J^YPYMq{rIJKf[VHJI%MqNJK9dei�[V^Y^QK�deM7RZN\[oHJzTK;PQH'MqPYikK���dORm[V^QKo·��VX ºTº [VHrI�ÝrX�� b
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LOK�dO�5KmRhMqPYnVKm^ + X
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º � º

ç��Yád�eê ºTºTº Ü í �,� º

6fNJK1.9¸1¸®¹l{J[Vdq[VL)ÜT< ÔTÔ Ý"|°[V^QdeS�vwHJS�x9H�[Vd)2)>�` ºVºTº Ü í �T� º STL7dOPYik�r^ + ºTºTº Ü í �,� º �WNJ[Vd)[�LOKmIrdONJPyU�M

SVU¢�TX Ô � Ô [VHJI�NJ[VdtK�gCNJP * PyMqK�I�[fno[VLOPQ[ * PQ^YPYM + [Vi%�J^QPyMq{JIrK7Lq[VHJzVK�SoU\[V�J�rLOScgCPQik[oMqK�^ + Ü9ik[Vz9S!nVKmLpMqNJK7MqPYikK

MqNJ[oM9PYM9N\[od * KmK�H�i%STHJPyMqSTLeKmI�U}STL	MONJPQdfPYH,nTKmd=MqPYz,[oMqPYSTH�|°deKmK�BWPQzV{JLOKjÜrXy� Ô �V�hX¦6fNJK�[VLeRZNJPYno[V^�IJ[oMZ['{JdeKmI

U}STL9Ü,< ÔTÔ Ý�xa[VdfMZ[VvoKmH�U}LOSTiÏMqNJKj2)²�~j43[VLeRZNJPYnVKmd1[VHJI�PQdfPYH�MqNJK�8 * [VHJI�STHJ^ + X76fNJKjS * deKmLeno[oMOPQSTHrd

RmS�nVKmL	[�MOPQi%Kf��K�LOPQSlI"SVU u {rdeM�S�nTKmL;��Ý + Km[VLOd�X�`J?�4�8t6;`%S * deKmL=nV[�MqPQSVHJd)KhgCPQd=M�U}STL¦MONJPQd)S *wu KmR�Ma[VHJIk[VLeK

KhgCNJP * PYMOKmIAPYH�_ Ô Xy�TXy���rX16fNJK�^QSVHJzkMOKmLOiø^QPYzTN,MDR�{JLenVK'SVU�Ü,< ÔTÔ Ý�dONJS�x9dj[�¹w{\[odOPy����K�LOPYSCIJPYRjRZN\[VLq[oR�MqK�L

x9PYMON���Km[Vvwd1PYH�� ì ÞTÞr��� ìTì �'[VHJI º �T�V�rX

6fNJKjdONJSVLeMfMqK�LOiÏikPYRmLOS�no[VLePs[ * PY^QPyM + S * deKmL=nV[�MqPQSVHJd	SVUtÜ,< ÔTÔ Ý�deNJS�x9d9nVKmL + ^s[VLezTKDK�LOLeSTLOdfSVUaå��ih�� Ô

ik[VzJX�:�M'PQd�U}Km^YM�MqN\[�M�MqNJPYd�KmLeLOSTL�PQd'[VH©S�nVKmLOK�deMOPQik[oMqK�SVU9MONJK�MqLe{JK�KmLeLOSTL�MON\[oM'LeKmde{J^YMOKmI�U}LOSViªMqNrK

NJPYzTN�KmLeLOSTL�SVU)MONJK"Rc[V^YP * LO[oMqK�IARmSTi%�\[VLePQdeSTH�deMq[VLOd%|°[�nVKmLO[VzTK"SVU��rXy�T�"i�[Vz,�;{JdeKmI�PQHAMqNrK%R�STH,nTK�LOdOPYSTH

SVUtPQHJd=MqLe{JikK�H,MZ[V^�ik[VzTHrPYMq{rIJKmdfPYHwMOS"LOKc[o^ i�[VzVHJPYMO{JIJKmd�X
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6fNJK�i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * deKmL=nV[�MqPQSVHJd1U}STLDÜ,< ÔTÔ Ýk[VLOK�dONrS!x9H�PYHABWPYzT{JLOK�dDÜCXY� Ô Þ%MqNrLOST{JzVN�ÜrXy�!�VÜrX

`lMq[oMqPYdeMqPYRc[V^Y^ + dOPYzTHJPY�JRc[VH,Mji%PQRmLeS�nV[oLOPs[ * PQ^YPYM + U}STL�Ü,< ÔTÔ Ý�KhgCPQd=MqdjU}STLjSTHJ^ + STHJK%HJPQzVNwM�|°�,��.�RhM º �T�r�T�

BWPYzT{JLOK�ÜrXy��Ý,�T�1Ir{JK�MqS�MONJK'ikPYHJPQi�{Ji�dOPYzTHJPY�JRc[VHJR�K'^QKhnTKm^WSVU º h�Ý�¹¦Xj6fNJPQd�IJSlKmd�HrSVM�i%Kc[VHAMON\[oM�MqNrK



º ���

S *lu K�R�M;dONrS!x9d;HJS%SVMqNrKmL * LOPYzTN,MqHJK�dOdfno[VLOPQ[oMqPYSTHJd�� * {rM9MON\[oM9PYM	IJSCK�d9HJSVM;KhgCNJP * PYM9i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + [od

IJKh�\HJKmI�NJK�LOKVX)6fNJKj�JLeSCR�Kmded;SoU�5§���5STPQH,M9[cnVKmLq[ozTPQHJz"N\[od * K�KmH�Kmi%�J^QS + KmI�MqS%[oMeMqKmi%�rM	MOS'LOK�IJ{JRmKjMqNrK
KmLeLOSTLedm� * {CMDSTHr^ + MOS�['^YK�nTK�^ MqN\[oM;IJSlKmd9HJSoM1IrPQ^Q{CMqK�MqNrK�RZNJ[VLq[VRhMqK�L1SVUpMqNrK�STLePQzTPYH\[V^5S * deKmLeno[oMOPQSTHrdmX�:�M

PQd)�5STdOdeP * ^YK;MOS�{rdOK1MONJPQd)i%K�MONJSCI%MqS�LOK�IJ{JRmK;MqNJK1KmLeLOSTLed�MOS�[�^QK�nVKm^\x9NJK�LOK�i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + x�ST{J^YI * K

IJKhMqKmRhMqK�I�� * {rMj[oM�[�RmSTd=M�SVU�dq[VR�LOPy�\RmPYHJz�MqNrK'{Jdq[ * PQ^QPyM + |°KVX�zJXy��PQH]deMqLe{JR�MO{JLOK'U}{JHrR�MqPYSTH�[VHJ[V^ + dOPYdZ�D[oHJI

STLePQzTPYH\[V^5RZN\[VLq[oR�MqK�L9SVU¨MqNJKjS * deKmL=nV[�MqPQSVHJdmX�.�HJK�i�{rdeMfx�STHJIJK�L1PyU¨PYMfPYd	MqLO{r^ + i%PQR�LOS�no[VLOPQ[ * PY^QPYM + {JHJIJK�L

MqNrKmdOK�RmPYLOR�{Jikd=MZ[VHrRmKmd�X

6fNJKj�\LOd=M�[oMeMqK�ik�rM;[�M9IJK�MOKmR�MOPQHJz%i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + U}STL9Ü,< ÔTÔ Ý'x	[od9MONJK�HJPQzTN,M9SVUa���'4D{Jz�� ì ÞVÞ

dONrS!x9H�PYHABWPYzT{JLeK�ÜrXy� Ô ÞCXD0;S�dOPYzTHJPY�JRc[VH,M;nV[oLOPs[ * PQ^YPYM + xa[Vd1IJK�MOKmR�MOKmI�PQH�MqNJPYdDHJPYzTN,Mc� * {rM1MqNJK�S *lu KmRhM

IJSlKmd9dONrS!x
["de^QPYzTN,MfIJPQi%i%PQHJz�MOLOK�HJI�X)6fNJK * LOPYzTN,MqHJK�dOd;^QKhnTKm^�U}SVL	MqNJPYdfHJPQzTN,M9PYdë_DÓ&�!�$h±Ü

6fNJK�HJK�gCM"Le{JH©SVU;i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + S * dOK�Leno[oMqPYSTHJd�U}SVL�Ü,< ÔTÔ Ý�MZ[VvoKmd"�J^s[oRmK�SVH�ÜARmSTHJdeKmR�{rMqPynTK

HJPYzTN,MqdfU}LOSTi ºoì `CK���MOS��r��.�R�M�� ì ÞVÞ]|°BWPQzT{rLOKmd;ÜrXy� Ô,ì MONJLOST{rzTNAÜrXy�!�C���hX�01S%dOPQzVHJPY�\Rm[VH,M;ikPYRmLOS�no[VLePy�

[ * PY^QPyM + PQd	IJKhMqK�R�MqK�I�� * {rMfMONJKmLeK�KhgCPYdeMqd9[�IrK��\HJPyMqK�IJS�x9H,xa[VLOI�MqLeKmHJI�PQH * LOPYzTN,MqHJK�dOdmX)6fNJK * LOPQzVNwMOHJKmded

^QKhnTK�^�U}STL�MqNJPYdaHJPYzTN,M	PQd�_ïC&�!��hî�CXW6fNJK�^QKhnTKm^Yd�U}STL�MqNJKDHJKhglM º HJPYzTN,Mqdj|°ÜT�'`CK���[VHJI��C�j.�R�Mc�JBWPQzT{rLOKmd

ÜrXy�!�V��[VHJI¡ÜrXy�!�C�!��[VLeK][�M�_ìÓ �!�$h ì �a�CX Ô i�[oz�IrPQi%ikK�LmX�6fNJKmLeKA[VLeK�HJS�dePQzTHrPY�\Rm[VH,M * LOPQzVNwMOHJKmded

no[VLOPQ[oMqPYSTHJd1S!nVKmLjMqNJK'R�ST{JLedOK%SVU�KmPYMONJKmL�HrPQzTN,Mc� * {rMjMqNJK"HJPYzTN,M�SVUa�r�k.�RhMjdONJS�x9d�[�dO^QPYzTN,M�IJK�RmLOKm[VdOKo�

MqNrKmH�PQHJR�LOKc[odOKjPQH * LePQzTN,MqHrKmdOd�X

6fNJK�S * deKmL=nV[�MqPQSVHJd�SVU�Ü,< ÔTÔ Ý�STH¶MqNrKAHJPQzVNwM�SVU º ��.�R�MA� ì ÞTÞ�[oLOKAdeNJS�x9H®PYH¯BWPYzT{JLOK]ÜrXy�!� º X

4D^yMqNJSV{JzTN�MONJKmLeKaPYdtHJSDdOPQzVHJPY�\Rm[VH,M * LOPQzVNwMOHJKmdedWno[VLOPQ[oMqPYSTHJd��!MONJKmLeK	[V�r��Km[VLOdpMqS * K	[;��STdedOP * ^QK�IJPQi%i%PQHJz

MqLeKmHJI¢X�ÜT< ÔTÔ Ý'PYdDC¥�ih º ik[Vz'IJPYiki%KmLaMON\[VH�MqNJKj�JLeK�nlPQSV{Jd9LO{JH�X

6fNJK�HJK�glM�LO{rH]SVU7i%PQR�LOS�no[VLOPQ[ * PY^QPYM + S * dOKmL=no[oMqPYSTHA[VLeK�SVH�MqNrK�U}ST{JL;RmSVHJdOK�Rm{rMOPYnTK�HJPQzTN,MOd1SVU º �'MOS

ÜT��4D{rz�� ìTì Þ�|ÎBtPQzT{JLeKmdjÜrXy�!�VÜ�MONJLOSV{JzTN�ÜrXy�!�VÝ,��X�6fNJK�dOK%S * dOK�Leno[oMOPQSTHJd�d=MZ[VL=M�[oMj[ * LOPYzTN,MqHJK�dOdj^QKhnTK�^
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SVUÚ_ÛÓÏ�!�$h±Ü,�C��C»� h±Ü�ik[VzkIrPQi%ikK�L;MON\[VH���� + Kc[oLOd�[VzVSJX16fNrK * LOPYzTN,MqHJK�dOd�^YK�nVKm^WSoU�Ü,< ÔTÔ Ýkno[VLePQK�I

STHJ^ + ·j�ihy��ik[VzAU}LOSViªMqNrPQd'�5STPQH,Mc�)x9PYMON�HJS�deMZ[�MqPQd=MqPYRc[V^Y^ + dOPYzTHJPY�JRc[VH,M"i%PQRmLeS�nV[oLOPs[�MqPQSVHJd�PYH$[VH + SVU

MqNrK%HrPQzTN,Mqd�X�6fNJK�LOK%PQdj[�NJPQH,MjSVU��5STdOPyMqPYnVK'[VHJI�HJK�z,[oMqPynTK�MOLOKmHrIJd�PYH * LOPYzTN,MqHJK�dOd�� * {CM�MONJK + [VLOK'HJSoM
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RmSVHJRm^Y{JdOPynTKVX

?�PQR�LOS�no[VLOPQ[ * PY^QPYM + U}STL�Ü,< ÔTÔ Ý�x	[Vd�[Vz,[oPQH�dOKm[VLORZNJK�I�U}STLjPQH$� ìTì Þ�STH�MqNrLOKmKkRmSTHrdOKmR�{rMqPynTKkHJPQzTN,MOd

|=�cÞ�� º �T�jPYH�.�R�MqS * K�Lm��[VHJI©PYd�IJPYdO�J^Q[ + KmI©PYH�MqNJK�BtPQzT{JLeKmd�ÜrXY���T��MqNrLOST{JzVN�ÜrXY��� ì X�6fNJK�LOK�[VLeK�NJPQH,MOd
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SVU * LOPYzTN,MqK�HJPQHJz�MOLOK�HJIJd�PQH�[V^Y^1MONJLOK�K�HrPQzTN,Mqd�� * {rM�HJS�dOPQzVHJPY�\Rm[VH,M�no[VLOPQ[ * PY^QPYM + PYd�IJKhMqKmRhMqK�I�XÍ6fNJK

* LePQzTN,MqHrKmdOd�^QKhnTKm^�PQdÏ_íÓÒ�!�$h±�r��Cö�ih±Ü,��ik[Vz * LOPYzTN,MqK�L�MON\[VH�PYH�41{JzT{Jd=M�SVU	MONJPQd + Km[VLmX�Ü,< ÔTÔ Ý�PYd

x9PYMONJPQH��CXY��i�[oz'SVUtMONJK * [VdeK�^YK�nVKm^ U}STL	MqNrPQdfLO{rH�S�nTK�L;[V^Q^ Ü'HJPYzTN,Mqd�X
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MqNrK�i%PQR�LOS�no[VLOPQ[ * PY^QPYM + S * dOK�Leno[oMqPYSTHJdp[oMp[VH�[cnTK�Lq[VzTK�SVU
_¬ýó���$h ì �CX¨6fNJK�^YPQzTN,M R�{JLenVKmdpU}STL MqNJK�dOK�HJPQzTN,MOd

[VLeK�PYH�BWPQzV{JLOK�d"ÜrXY�cÝTÞAMqNJLeST{JzTN$ÜrXy�!� º X�ÜT< ÔTÔ ÝAdeNJS�xaK�I¶HJS�deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwM * LOPQzVNwMOHJKmded

no[VLOPQ[oMqPYSTHJd	PYH�[VH + SVUpMqNJK���HJPQzVNwMOdmX
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6fNJK��\H\[V^	S * dOK�Leno[oMqPYSTHJd'SVU1i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + U}STL"ÜT< ÔTÔ Ý�[oLOK�STH©MqNrK�HrPQzTN,M"SVUD�TÝ�.�R�M º �T� Ô

[VHJI�Rc[VH * KkdOKmK�H©PQH�BWPQzV{JLOKkÜrXy�!�VÜrX�6fNJK�LOK�PYd�[�NJPQH,M�SVU9[�IJKmR�LOKc[odOPQHrz]MqLeKmHJI�PYH * LePQzTN,MOHJKmdedm� * {CM

HJSkdOPQzVHJPY�\Rm[VH,M * LOPYzTN,MqHJK�dOd1no[VLePs[oMOPQSTHrdmX�4	M1MONJK�MOPQi%K�SVUWMONJKmdeK�S * deKmLeno[oMOPQSTHrdm�5Ü,< ÔTÔ Ý"xa[Vd��CX ì i�[oz
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* LePQzTN,MqK�L	MqN\[oH�PYH�41{JzT{Jd=M;SVU º �T�TÜrX

4	M7[;LOKmIrdONJPyU�M¦SVU¢�TX Ô � Ô �TÜT< ÔTÔ Ý;N\[VdtMONJKadeKmR�STHJI�^Q[VLOzTK�deMtKmHJNJ[VHJRmK�ikK�H,M7PQH�nV[oLOPs[ * PQ^YPYM + [Vik�r^QPYMO{JIJK

[oM;['U°[VR�MOSTLfSVUW[V^Qi%STd=M�� Ô �\[oHJI�["MOPQi%K�Ì�W,IrPQ^s[�MqPQSVH�U°[VR�MOSTLfSVUW[V^Qi%STd=M9ÝT� b X
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ºoÔ �

ç��Yád�Yå ��½5Ê�õpÀJ¾�Ö°Ëm½5Å¶ÖÎÅ$Á!Âp¿���¿lË�Ák� ¾�ÀJÊ�¿

6fNJKkKmHJN\[oHJRmK�ikK�HwM�SVU	MqNrK�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + SVU9[VH + S *lu K�R�Mm�±d�K�ikPYdOdePQSTHJd�x9NJK�H©dONJPyU�MqK�I * [VRZv�PQH,MOS

PYMOdjLOKmd=M�U}LO[Vi%K]|}P¤X�KVXy��ú=RmSTLeLOKmRhMqK�IJû�U}STL�RmSVdOi%ST^QSTzVPQRc[o^WK���KmRhMqdq��PQdjS * nlPQSV{Jd�zVPYnTK�H�MONJK�[oLOzT{Ji%KmH,MOd�PYH

_�ÜrXy�TXy�TX)01SoM	STHJ^ + [VLOKDMONJK�[Vi%�J^YPYMq{rIJKmd�KmHJNJ[VHJRmK�I *w+ MqNJK1U°[VR�MOSTLaSVU�|«�¦ë e,�<ù�� * {rMaMONJK�MqPYikK���dORm[V^QK9PYd

újÌ�W,IJPQ^Q[oMqK�IJû�[oHJI�MqNrKmLOKhU}STLOKDRmSTi%�JLOK�dOdeKmI *,+ [�U°[oR�MqSVLaSVU�|«�¦ëse,�hX�_ + RmSTLeLOK�R�MqPYHJz�MONJKDMqPYikK���deRc[V^YK9MOS

MqNrK�LeKmdeMpU}Lq[oikKo�V[VH�[VIrno[VH,Mq[VzTKmSV{JdWdePQIJK)K���KmRhM¦PYdpLeKc[V^YPQb�KmI�·¨[VH�KmHrN\[VHJR�Kmi%KmH,M¦SVUrMqKmi%�5STLq[V^VLOKmdeST^Q{CMqPQSVH

PQd	[VRZNJPQKhnTK�I]PQH�MONJK�LOK�deMfU}LO[VikKoX)_ + ^YSCSVvlPYHJz'[oMaMqNJKjS *lu K�R�MOd;PYH�MqNJK�PQL	LeKmd=M;U}LO[Vi%KV�r^YS�xaK�L9[Vik�r^QPYMO{JIJK

no[VLOPQ[oMqPYSTHJda[VLOK�i%STLOK��rLOSTHJSV{JHJRmK�I][oHJI�dONJSTL=MqK�L9MOPQi%Kh��dORc[o^QKDKhnTK�HwMOdDik[ +�* KjIJK�MOKmR�MOKmI�X�6fNJPYd9[V^Q^YS!x9d

i%STLOK"deMOLOPYHJzTKmH,M�RmSVHJdeMOLq[VPYHwMOd�MqS * K%�J^s[oRmKmI�STH�MqNJK%deMOLO{JRhMq{JLeKkSoUaMqNrK%K�ikPyMOMOPQHJz�LeKmzTPYSTH�X%:�M�deNJST{J^YI

* K�HJSVMOKmI�MON\[oM�MqNJK�[VdOdeSCR�Ps[oMOKmI�K�LOLeSTLOd�[VLOKkKmHJN\[oHJRmK�I�[V^QSTHrz]dOPYIJK%SVUfMqNJK%no[VLOPQ[ * PQ^YPYM + [Vi%�J^QPyMq{JIJK�dmX

6fNJK�PQi%�J^QPYRc[oMOPQSTH©NJK�LOK�PQd"MqN\[oMkHJS�HJK�xöd=MZ[oMOPQdeMOPQRm[V^Q^ + dOPYzTHJPy�\Rc[VH,M%no[VLOPQ[ * PQ^YPYM + PQd%IJK�MOKmRhMqKmI¢X¬6fNJPYd

KmHrN\[VHJR�Kmi%KmH,M�STHJ^ + [V^Q^YS!x9d%RmSVik�\[oLOPQdeSTH¡SoU�S *lu K�R�Mqd�x9PyMqN­IJPY��KmLeKmH,M�LOK�IJdONrPYU�Mqd%MqS�Km[VRZN¯SVMONJKmLkSTH

dOPYikPY^s[VL)U}SlSVMqPYHJzJX

:�H�STLOIJK�LaMqS�RmSTi%�\[VLeKDMqNJKDikPYRmLOS�no[VLePs[ * PY^QPyM + SVU MONJK�RmSTLeLOK�R�MqK�I��JLeKmdeMfU}LO[Vi%KD^QPYzTN,MaR�{JLenVKmdfMqS'Km[VRZN

SVMONJKmL��5PyM;PQd;NJKm^Y�rU}{J^ MqS%N\[cnTK�[VH]S *wu KmR�M1x9PYMON][%^s[VLezTK * [VdOK�SVU7i%PQR�LOS�no[VLOPQ[ * PY^QPYM + S * dOK�Leno[oMqPYSTHJd9MqN\[�M

PQd1LOK�^s[oMOPYnTK�^ + HJKm[VL *,+ Xj6fNJPYd�[V^Y^QS�x9d1IrPQLOK�R�M�R�STi%�\[VLOPYdOSTH�SVU)ik[VH + no[VLePs[ * PY^QPyM + ikSVLO�JNJSV^QSTzTPYKmd��§MOPQi%Kh�

dORm[V^QK�dm�§[VHrI�[Vik�r^QPYMO{JIJK�d	SVU¨no[VLOPQ[oMqPYSTH�X¦_aE�E¨[VR�PQd u {JdeM9de{JRZN][oH�S *lu KmRhMcX):�Mqdfi%PQR�LOS�no[VLOPQ[ * PQ^YPYM + ^YPQzTN,M

Rm{rLenTK�d�|}IJKmdeRmLOP * K�I­PYH�_�ÜrX º X�ÝT��Hl{ri * K�L"ikSTLeK�MqN\[oH¡�o�r�a[oHJI�dONJS�xßno[VLePs[oMOPQSTHJd�STH©MqPQi%Kh��dORm[V^QK�d�SVU

i%PQHw{rMqK�d;MOS�NJST{rLOdm�¢[VHJI�[oik�J^YPYMO{JIJKmd9LO[VHJzTPYHJz%U}LeSTiø[ * ST{rMD�rX��VÞ%MqS�ÞrX±��i�- + X9:�MqdDi%PQR�LOS�no[VLOPQ[ * PY^QPYM +

i%STLO�JNrST^QSTzVPQKmdjLO[VHJzTK%U}LOSTiÒdePQi%�J^QK"MqLeKmHJIJd�|°KVX�zJXy�¦PQHrRmLOKm[VdOPYHJzJ�tIJKmR�LOKc[odOPQHrzJ�7STL]ú=�§[oMOûw�jMOS]RmSVik�J^YKhg

no[VLOPQ[oMqPYSTHJdax9PyMqN�i�{J^yMqPY�J^QK;�§[VLOK�d;[oM9i�[oH + IJPY��KmLeKmH,M;Lq[oMOKmd9SVUtRZN\[VHJzTKk|}KVX�zJXY�\i�- + Ñ�NJST{rLZ�hX

?][VH + SVU;MqNJK�S *lu K�R�MOdkPYH�MONJPQd'dO[Vi%�J^QK�deNJS�x�STHJ^ + i%SCIJK�deM"no[VLOPQ[ * PY^QPYM + MOPQi%Kh��dORc[o^QKmd"[oHJI$[Vi"�



ºoÔ,º

�J^YPYMq{rIJKmd�{JH,MOPQ^¦MqNrK + [VLeK"dONJPyU�MqKmI * [VRZv�PYH,MqS�MqNJK�PQL�LeKmdeMjU}LO[VikK�|}RVX U«X"ikPYIJIJ^QK��\[VHJK�^�SoUa^YPQzTN,M�R�{JLenVKmd

PQHì_©_�ÜrX º XY�'MONJLOST{rzTN�ÜrX º Xî�V�hX�6t[ * ^YK'ÜrX±Ü�^QPYdeMqd1MqNJK�PQLDno[VLePs[ * PY^QPyM + [Vik�r^QPYMO{JIJK�dDPQH * SVMON�S * dOK�LenVKmI�[oHJI

Kmi%PYMeMqK�I©|°LeKmd=M��;U}LO[VikK�dD[od1x�Km^Q^W[Vd1MONJKmPYL * LOPQzVNwMOHJKmded�^QKhnTK�^QdmX1:�H]MqNrPQdDdeKmRhMqPQSVH���MONJK�LeKmdeMDU}Lq[Vi%K�^YPQzTN,M

Rm{rLenTK�d�U}STL�[V^Y^tS *wu KmR�MOdjPQH]MONJPQd�dO[Vi%�J^QK�x9PQ^Q^ * K'RmSTi%�\[VLeKmIAx9PYMON]MqNrSTdOK'SVU�_	E$E¨[VRVX�6fNJPYdDx9PQ^Y^tHJSoM

* K�[VH�KhgCN\[V{Jd=MqPynTK�R�STik�J[VLOPYdOSTH�X1.�HJK�STL1i%STLeK�^YPQzTN,M9Rm{rLenTK�d�U}LOSTi�Km[VRZN�S *lu K�R�M1x9PQ^Q^ * K�R�STi%�\[VLOK�I

MqS%[VH�[VH\[o^QSTzTSV{Jd	STHJKjSVUW_	E�E¨[VRoX

_	E�E¨[VR�PQd9['nTK�L + PQH,MqLePQzT{rPQHJz'S *wu KmR�MmX�´�NJK�H]deNJPYU�MOKmI * [VRZv�PQH,MOSkPyMqdfLOK�deM;U}Lq[Vi%KV�\PyMqd	no[VLePs[ * PY^QPyM +

PQd�RZN\[VLO[VR�MOKmLePQbmK�I *,+ ST{rM * {JLOd=Mqd�SoUf�rX���MOSAÜ�NrST{JLOd�IJ{JLO[oMqPYSTH�[oM�MONJK]�c��� º � b ^QKhnTKm^1|}KVX�zJXY�¦BWPQzT{rLOKmd

ÜrXy���TÜr�CÜrXy���TÝr�r[VHJI�ÜrXy�T��ÜT��[VHJI�^Q[VLOzVKmLm�lSTdeRmPQ^Y^s[oMOSTL + nV[oLOPs[�MqPQSVHJd�^Q[VdeMOPQHJz Ô MqS"Þ�NrST{JLOd9[�M	^QKhnTK�^Qd	{J��MOS

CÏÜV� b |}KVX�zJXY�pBWPYzT{JLeKmd�ÜrX ì Ür�¨ÜCXY�T�cÞr�¨[VHJI�ÜrXy� º �T��X�6fNJK"RZN\[oLq[VRhMqKmLjSVU�MqNrK"no[VLePs[ * PQ^QPyM + PQd�dePQi%PQ^Q[VL;MOS

MqNJ[oM�U}ST{JHJI�U}STL�SoMqNJK�L�S *lu KmRhMqdjPQHAMONJK"dq[Vi%�J^YKVX'.�HJK"Rm[VH�{JdO{\[o^Q^ + �\HJI�Khgr[Vi%�J^YKmd�SVU�dOPYikPY^s[VLfMqPYikK

dORm[V^QK%[VHrI�[oik�J^YPYMO{JIJK�SVU�no[VLOPQ[ * PY^QPYM + � * {rM�i�[VH + S *lu KmRhMqd�KhgCNJP * PYM�no[VLePs[oMOPQSTHJdDdONJSTL=MqK�L�PYH�IJ{JLq[�MqPQSVH

[VHJI�zTLeKc[oMOKmLfPQH�PYHwMOKmHJdePYM +�*,+ {r��MOS�[�U°[VRhMqSTLfSVUpM�x�SJX

.�HJK"dO{JRZN�Khgr[Vi%�J^QK�PYd�4;.Ï� º Ü,��ë¥��Ý�[Vd�dOK�KmH�STH�MqNJK'HJPYzTN,MjSVUa� ì 01S�n©� ìVì ��|ÎBWPYzT{JLeK"ÜrXY���T�hX

:�M9dONrS!x9d1[�å Ô � b RZNJ[VHJzTKjPQH * LOPQzVNwMOHJKmded�|Î[VdfdeKmKmH�PQH�PyMqd	LeKmdeM9U}LO[VikKc��S�nTK�L;LeST{JzTNr^ + º NrST{JLOd�X)6fNJK

RmSVik�\[oLq[ * ^YK"_	E¶E¨[VR"K�nVKmH,M'PYd�STH�MONJK"HJPQzTN,M�SVUD�!��4D{Jz�� ìTì Þ�|ÎBtPQzT{JLeK"ÜrXy�T�!�T�Dx9NJK�LOK%PYMjdONrS!x9d�[

RZN\[VHrzTKjPQH * LOPYzTN,MqHJK�dOd9SVU�C º � b S!nVKmL9MqNJK�dO[Vi%K�MqPQi%Kh��dORm[V^QKoX¦4DHJSoMqNJK�L;K�gr[Vik�r^QK�PQd��cÝ ºTº1í�ºoì ��STH

MqNrKDHJPYzTN,MaSVU¦��Ý�?][ + � ìTì ��|ÎBtPQzT{JLeK;ÜrX�ÜT�T�hX¦6fNrPQdaS *lu KmRhM	KhgCNJP * PYMOKmI�[my Ô � b RZNJ[VHJzTK1PQH * LOPQzVNwMOHJKmded

PQH]i�{JRZN�^QK�dOdDMON\[VH�[VHANrST{JLmXj6fNJK'R�^QSTdeKmd=Mj_	E$Ep[oR�RmSTi%Kmd1MqS�MONJPQd�PYd�[�RZN\[oHJzTK�SVU&C�ÜT� b S�nTK�Lj[

^QPyMOMO^QK'i%STLOK'MqNJ[VH�[VH�NJST{JL�STH�MqNJK * K�zTPQHJHrPQHJz�SVU	MONJK�HrPQzTN,M�SVU9�TÜ�4D{rz�� ìTì Þ�|ÎBtPQzT{JLeK%ÜrXY�V� Ô �hX�4

dOPYikPY^s[VL�K�nVKmH,M�PQd9S * dOKmL=nTK�I]U}STL���ÝTÜTÜ9ë¡ÜVÞ º x9NrKmLOK�["no[VLePs[oMOPQSTH�SoU7ÜT� b PYH º NJST{rLOd;Rc[VH * K�dOK�KmHAPYH

MqNrK�^YPQzTN,MfR�{JLenVK�SoU¦�r�j41�JLj� ìTì Ý�|ÎBtPQzT{JLeK�ÜrX Ô �T��X



ºoÔ Ü

`CSTi%KjS *lu KmRhMqd1dONJS�x
no[VLOPQ[oMqPYSTHJd	nVKmL + dePQi%PQ^s[oL�MqS%MqNJK�STdeRmPQ^Y^s[oMOSTL +k* KmN\[cnlPQSTL9SVU¦_	E©E¨[VR�dO{JRZN�[od

�T�!�oÝDë ºVì �%STHAMqNJK�HJPQzTN,MDSVU9� ì -T[VH©� ìVìVÔ |°BWPQzT{rLOK�ÜCX º ÞT�hX�:�HAMqNrPQdD^YPQzTN,MDRm{JL=nTKV�7�V�!�VÝ1ë ºoì �kLOPYdOK�d

C�Þ b S!nVKmLj[ * ST{rM º NJST{JLed�PQH�[�¹w{\[VdePy��dOPQHw{JdeSTPQIJ[V^pU°[odONJPYSTH�Xj_	E$E¨[VR'KhgCNJP * PYMOd1nlPQL=Mq{\[V^Y^ + PQIrKmH,MqPYRc[V^

* KmN\[cnlPQSTL9[�M1LeST{JzTNr^ + M�x9PYRmK�MqNrPQd9[Vi%�J^QPyMq{JIrKDSTH�MqNJKjHJPYzTN,M9SVU���Ý%`CKm��� ìTì ��|°BWPQzT{rLOK�ÜrX ì Ü,��X

4DHJSoMqNJK�L�Khgr[Vi%�J^QK�SoU�dePQi%PQ^Q[VLOPyM + MqS�_	E$E¨[VRV��d�no[VLOPQ[ * PQ^YPYM + MOPQi%Kh��deRc[V^YKmdD[VHJI�[Vi%�J^QPyMq{JIJK�dDPYd�Ü,<

Ü Ô ��SVHAMqNJK'HJPYzTN,M�SVU;� ì ?][ + � ìTì �CXj:�H�MqNrK * K�zTPQHJHrPQHJz�SoU�MONJPQdDHJPQzTN,Mm��IJPQde�J^s[ + KmI�PQH�BtPQzT{JLeK�ÜrX��V�r�

Ü,<µÜ Ô ��K�grNrP * PyMqKmI�[ Ô � b RZN\[oHJzTK'PQH�SVHJK'NJST{JL�X�_	E$E¨[VR'dONrS!x�KmI�RmSTi%�\[VLO[ * ^YK�no[VLOPQ[oMqPYSTHJd1PQHAMqNrK

i%PQIJIJ^YK�SVU¨MqNrK�HrPQzTN,M9SVU�� ì 4D{Jz�� ìVì ��x9PYMqN�["ÜT� b RZN\[VHJzVK�S�nVKmL9MqNJKjdq[oikKj[Vi%ST{JH,M9SVUpMqPYikKoX¦6fNJPYd

HJPYzTN,Mc��d1^YPQzTN,M9Rm{rLenTK�Rc[VH * K�dOK�KmHAPYH�BWPQzT{rLOK�ÜrXy���TÜrX�6fNJK�^Q[VdeM9K�gJ[oik�J^YK�SoUWno[VLOPQ[ * PY^QPYM + dePQi%PQ^s[oLOPYM + PYd

dOK�KmH�PQH�MqNJK"S *lu K�R�M�Ü,< ÔVÔ Ý�STH�MONJK"HJPQzVNwM�SVUa�,��.�R�M º �T�r�,|ÎBWPYzT{JLOK�ÜrXY�cÝ,�T�hX"6fNJPYdUg
��� b RZN\[VHrzTK

S�nTK�L���NJST{JL;PQd9RmSVik�\[oLq[ * ^YK�MqS%MqN\[oM;deKmKmH�U}STL;_	E©E¨[VR�SVH�MONJK�HrPQzTN,M;SVU)�r��4D{rz]� ìTì Þ�|}dOK�K�BWPYzT{JLOK

ÜrXy�T��Ü,��X)_	E�E¨[VR�K�gCNJP * PyMqK�I�['RZN\[oHJzTK�SVU�C&�cÞ b STH�MONJPQdfHJPYzTN,M9S�nTKmL;['IJ{JLO[oMqPYSTH�SVU u {JdeM9STHrK�NrST{JLmX

:�MDPYd1R�^QKm[VL;x9NrKmHA^YSCSTvwPYHJz%[oM1MONJK�^QPQzVNwM;R�{JLenVKmd�SVU¦[V^Q^�MONJK�S *lu KmRhMqdDPYH�MONJPQd;dq[oik�J^YKjPQH�MONJKmPYL9LOKmd=M

U}Lq[oikK�MON\[oMfMqNrKjno[VLePs[ * PQ^QPyM + PQdf¹w{JPyMqKjdOPYikPY^s[VL�X

ç��Yç 
�Å¨À\Ç}è ËcÖÎË"�
¿,Á!Â¨½ ÈtË

6fNJK�no[VLOPQ[ * PY^QPYM + S * dOK�LenVKmI­U}SVL"[AHl{ri * K�L'SVU * ^s[Vbm[VLOd�x9PQ^Q^ * K�[oH\[V^ + b�KmI�PQH©i�{r^YMqPY�J^QK"xa[ + d�X©6fNJK

LOK�deM�U}Lq[Vi%KkPYH,nTKmd=MqPYz,[oMqPYSTH�x9PY^Q^7R�STik�J[VLOK%dOPYik�J^YKk^YPQzTN,M�Rm{rLenTK�d�U}STL�NJPQzTN e * ^Q[Vbc[VLed�x9PyMqN�MqNJK�^YPQzTN,M

Rm{rLenTK�d�SVU ºVº �T�1ë Ôwº �r�5[VHrIA[kd=MqLe{JR�MO{JLOK�U}{rHJR�MOPQSTH][VH\[V^ + dePQd9SVU¦MONJK�^YPQzTN,M9R�{JLenVKmdj[VHJI][%no[VLePs[ * PY^QPyM +

PQHrIJKhg�x9PY^Q^ * K�{JdeKmIAMOSkRZN\[oLq[VRhMqKmLePQb�K�MqNrK�no[VLOPQ[ * PY^QPYM + X)6fNJK�U}ST^Y^QS�x9PQHrz%deKmRhMqPQSVHJd;x9PY^Q^ IJK�dOR�LOP * K�MONJKmdeK

i%K�MqNrSCIJdfPYH�IJK�Mq[VPQ^ÎX
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E PQzTN,MkRm{JL=nTK�d�[VLOK][�dePQi%�J^QKo� + KhM��5S�xaK�LeU}{J^;MqSlST^;[VdeMOLOSTHJSVikK�LOd%{JdOK�MqS�IrPQdO�r^s[ + [VHJI¯[oH\[V^ + b�K�MqNrK

MqK�ik�5STLO[V^f�\{Cg­nV[oLOPs[ * PQ^YPYM + IrK�MqK�R�MOKmI¯U}LOSTi [Vd=MqLeSTHJSTi%PQRm[V^fS *lu K�R�Mqd�X
6fNJK + [VLeK]KhglMOLOKmi%Km^ + {rdOK�U}{r^

MqSlST^Yd1U}STL1deMq{rI + PQHJz�4;~j0óno[VLOPQ[ * PQ^YPYM + X1:�H�MqNrK�Rc[VdeK'SVU�4;~�0��¢^YPQzTN,M1Rm{JL=nTKmdjRm[VH��JLOS�nlPQIJK�^QPQi%PYMOd9STH

MqNrK�dePQb�K�SoUWK�ikPyMOMqPYHJz�LeKmzTPYSTH�[VHJI�MqNJKjK�deMqPYi�[�MqKmd9SVUtRZN\[VLO[VR�MOKmLePQdeMOPQR�MOPQi%K�dORm[V^QK�dmX

6fNJK�Kmi%PQdedOPQSVH©LOKmzVPQSTH©dePQbmK�K�deMqPYi�[�MqK�PYd * [VdeKmI¡SVH$^YPQzTN,M�MqPQi%K�MOLq[cnTK�^9[VLOzT{rikK�HwMOdmX�6fNrK * [VdOPYR

[VLezT{Ji%KmH,M�PQd�MON\[oM�MONJK�dONJSVLeMqK�deM�MOPQi%KAdORm[V^QK�deKmKmH&|f¯�ðe��PYd�IJPQLeKmRhMq^ + LOK�^s[oMOKmI¯MqS�MONJK�dOPYbmK�SVU�MqNrK

Kmi%PQdedOPYSTH�LOK�zTPQSTH¢��_ *,+ ²7¹w{\[oMOPQSTH�|ÎÜCX�Ý,��x9NrKmLOKU��PQd	MONJK�nTK�^QSlRmPYM + SVUt^QPQzVNwMmX

_ÛñS�W¯6ð |°ÜrX�ÝT�

6fNJPQdkKm¹w{\[oMOPQSTH¡[VdOde{Ji%Kmd�HJS�LOK�^s[oMOPYnlPQd=MqPQR * Kc[oikPYHJz�SVLkR�STdOi%ST^QSVzTPQRm[V^	K���KmRhMqd�X ´�NJK�H¯IJKc[V^YPQHJz

x9PYMON * ^s[Vbm[VLOd��Jx9NJSTdeK�IJSVikPYH\[VH,MfKmi%PQdedOPYSTH�ikK�RZN\[VHJPYdOißPYd * K�^QPQKhnTK�I�MOS * KjLOK�^s[oMOKmI�MqSk['LOKm^Q[oMqPynlPQdeMOPQR

u K�Mm�¨[VHJI�x9NJSTdeK"IJPQd=MZ[VHJR�Kmdj[VLeK'zTKmHrKmLq[o^Q^ + eòå¡�$hY�T��MqNJK�dOK"K���KmRhMqd�[VLOK'PYik�5STL=MZ[VH,McX�²7¹w{\[oMOPQSTH$|°ÜrXî�V�

PQHrRm^Q{rIJKmdjMqNJK�dOK%U°[VR�MOSTLOdjMqNJLeST{JzTNó|l�¨MqNrK�F�ST�J�r^QKmL�U°[oR�MqSVL�|}IJKmdeRmLOP * K�I�PQi%i%KmIJPQ[oMqK�^ +�* K�^QS�x1��SVU	MqNrK

LOK�^s[oMOPYnlPQd=MqPYR u KhMc�¨[VHJI¢�qeC��MqNJK'LeKmIJdeNJPYU�MjSVU�MqNrK'dOST{JLeRmKoX�:�MjdONJSV{J^QI * K'HJSVMqK�I�MqNJK"F�ST�r�J^QK�LDU°[VR�MOSTL�PYd

* [VdeKmIASVH]Lq[oIJPQS%ikKm[VdO{rLOi%KmH,Mqd;SVU7PYHJIJPYnlPYIJ{\[V^ STL9i�{r^YMqPY�J^QK * LOPQzVNwM;de��SVMOdD�JLeST�5STz,[oMOPQHJz"IJS�x9H�[ u K�Mc�

[VHJI�Rc[oH�MONJKmLeK�U}STLeK * K�NJPYzTNJ^ + no[VLOPQ[ * ^QKoX

_�þ>ñ |µ�W¯6ð
��ë�e |°ÜrXî�V�
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:�H�MONJPQd)PQH,nVKmdeMOPQz,[�MqPQSVH��,MqNJK1^QPQzVNwM)R�{JLenVKmdax9PY^Q^ * K�[VHJ[V^ + bmK�IkMOS�IJKhMqKmLeikPYHJK;PYU¢MONJKmLeKDPYd�[oH + no[VLePs[ * PY^QPyM +

[VHJI¢�DPYU��JLeKmdOK�H,Mc��PYMOd�H\[oMO{JLOKoXÍ¸DPQde{\[V^�PYHJdO�5KmRhMqPQSVH®SoU�MONJK�^QPQzVNwM�Rm{JL=nTK�ikSTLe�JNJST^YSTz + PQd�MONJK��\LOd=M

[VHJI�i%STdeM * [VdOPYR�ikKhMqNJSlI�MqS�IJS�MONJPQd�X�6pS�IJKmdeRmLOP * K�MONJK�RZN\[VLO[VR�MOKmL"SVU9MqNJK�no[VLePs[ * PY^QPyM +�* [VdeKmI$STH

MqNrPQd�i%K�MONJSCI¢�7[ALOK�IJ{JRmK�I$nVKmLedOPQSVH©SVU9MqNJK�R�^s[VdedOPy�\Rc[oMOPQSTH�dORZNJK�ikK�SVU;0;S * ^YK�|=� ìVì �T��PYd�{JdeKmI�X�:�M'PYd

dO{rikik[VLOPYbmK�I$PYH­6t[ * ^YK�ÜrX º X­:�M"xa[VdkIrK�MqK�LOi%PQHJK�I$MON\[oM%MqNJK�Þ * PQHrd%{rdOKmI¡PQH©MqNJK��JLeK�nlPQST{rdkd=Mq{JI +

S�nTK�LOdq[oik�J^YKmI�MqNJK�RZN\[VLO[VR�MOKmLOPYdeMOPQRmd9MqSk[VH�{JHJIJK�dOPQLO[ * ^YK�IrKmzTLeKmKVXf6fNrKmLOKhU}STLOKjMqNrK º ëjÿ í IJK�dOPYzTH\[oMOPQSTHJd

|Î[1dOPQHrzT^QK�PQHJR�LOKm[VdOKcÑoIJKmR�LOKm[VdOKfU}ST^Y^QS�xaK�I�PYiki%KmIJPQ[oMqK�^ +D*w+ [DIJK�RmLOKm[VdOKcÑoPQHrRmLOKm[VdOKc�txaK�LOKfPYHwMOKmzTLO[oMqK�I�PQH,MOS

<fëjÿ í �W[Vd * SVMON�IJK�dOPYzTH\[oMOPQSTHJd�PYHJIJPYRc[oMOK�no[VLOPQ[oMqPYSTHJdDMON\[oMjKhgCNJP * PYM�[�RmSVik�J^YKhgARZN\[VLq[oR�MqK�L�x9PYMqN�MqNrK

STHJ^ + IJPY��KmLeKmHJR�K * KmPYHJz]PYH�IrKmzTLeKmK�|}P¤X�KVXy�Wi�{r^YMqPY�J^QK�K�nTK�H,Mqd�nTK�LOde{Jd u {Jd=M�STHJKc�hX�B\STLjKhgr[Vi%�J^YKV�WPyU	STHrK

x�KmLOK9MqS�dO{ * dq[Vi%�J^YK1[�úq<aûj^QPYzTN,M)Rm{JL=nTK�|°deSTikK9R�STik�r^QKhg�dOKhMaSVU¢PQHJR�LOKm[VdOK�da[VHrIkIJK�RmLeKc[VdeKmdZ�)dO{JRZN%MqN\[�M

STHJ^ + STHJK�PYHJRmLeKc[VdeK�U}ST^Q^YS!x�KmI *w+ [�IJK�RmLOKm[VdOK'x�KmLeK'dOKmK�H���MqNrK�LOK�IJ{JRmK�I�^YPQzTN,M1Rm{JL=nTK'R�ST{J^QI�Km[VdOPY^ +�* K

Rm^Q[VdOdePY�\K�I�[Vd�[ º ë ^QPYzTN,M)Rm{JL=nTKVX�²Wgr[Vi%�J^QK�d�SVU�MqNJK1RZN\[VLO[VR�MOKmLOPYdeMOPQRmd�[VLeK1PY^Q^Q{rdeMqLO[oMqK�I"PQHkBWPQzT{rLOK;ÜrXy�!� Ô X

���������D§��}|��ÐÀK��:Y������������,oTjâ��(��:<�@*~,9�+:<��;-,-��*Dâ����@;-;<��)�*+��,-��./'m� *Y�3�4!#�¨58QL.@�����@=��4?@?@X/B

<a^s[odOd F�K�dOR�LOPQ�CMqPQSVH
� HrSkRZN\[oHJzTKjPQH * LePQzTN,MqHrKmdOd

�!ëjÑC� í MOLOK�HJI�|}PQHJR�LOKm[VdOKcÑoIJKmR�LOKm[VdOKc�;PQH * LePQzTN,MOHJKmded
< R�STi%�J^QK�g�deMOLO{JRhMq{JLeK�x9PyMqN�HJS%HJK�M;RZN\[oHJzTKjPQH * LePQzTN,MqHrKmdOd

<fëjÑT< í R�STi%�J^QK�g�deMOLO{JRhMq{JLeK�x9PyMqN�['MqLOK�HJI�|°PQHrRmLOKm[VdOKcÑoIJK�RmLOKm[VdOKc�

?�PQR�LOS�no[VLOPQ[ * PY^QPYM + PQd)IJKhMqK�R�MqK�I�x9NJK�H�MqNJK;KhgCR�{JLOdePQSTH�U}LeSTi@MqNrK1i%Kc[VH%STL7U}LOSVi@MqNJK9MqLeKmHJIkKhgCRmK�KmIJd

[ARmK�LeMq[VPQH�no[V^Y{JK�SVU{¹W�)MONJK�[cnTK�Lq[VzVK�ikKm[VdO{JLeKmi%KmH,M'K�LOLOSVLm�7S�nTK�L"MONJK�IJ{rLq[oMOPQSTH�SoU;MONJK�^YPQzTN,M�Rm{JL=nTK

PQH¯¹w{JK�deMOPQSTHó|ÎÜV��ikPYHl{CMqKAi%PQHJPYi�{Ji��hX
4 ¹íÅ º h�Ý©KmHrdO{JLeKmd�[ ìTì3b RmSTHr�JIJKmHJR�K�^YK�nVKm^DMON\[oM�MqNrK

i%Kc[Vde{JLOK�I�KhgCR�{JLOdePQSTHkPQd7deMq[oMqPYdeMOPQRc[o^Q^ + dOPYzTHJPy�\Rc[VH,M�[VHJI%Rc[oH * K1R�STHJdePQIJK�LOKmIkikPYRmLeS!no[VLePs[ * PQ^QPyM + X�:�M�PQd¦MOS
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1641+399                                   R Filter                                 17 May 1998
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0235+164                                   V Filter                                  30 Oct 1990
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2200+420                                   R Filter                                 19 Aug 1998
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1156+295                                   R Filter                                  23 Jan 1994

G ��H/I3:-��§����WA�¥3�L�K¢ �@!#"$���4;�.@M6*Y�(��:<�@*~,9�+:<��;9,-��*+;&.@MK!���*~:-.�V©��:Y������������,oT@�����3��I3"("^�+:L���+Mª,L"��@'3�4�
;-�3.��P;��@'`�~¢3�@!#"����l.@M�ô9³2õ =�'3.�!���*~:-.�V©��:Y������������,oT@=d�P�(�����U,-�(�1I3"("^�+:�:<��H/��,�"$�@'3�4��;-�3.��P;
�@'a��'(*~:<�4�@;-��'3H�,9:-�4'(2[,-�(��,#� ./I(��2`�^�l23�4;-��H/'(��,9�42öô+�W´�õ �a���3�j,o� .���.��q�+:¨"��@'3�4��;�;-�3.��
�~¢3�@!#"����4;�.@M�*~./!#"����~¢�V©��:Y������������,oT@= �P��,-��,-�3�{���+MZ,��~¢ ��������,-��'(HJ��23�4*~:<�4�@;-��'3H�,9:-�4'(2�5ïô<â�«JõµB
�@'(2l,-�(��:<��H/��,��~¢ �(������,-��'3H�'3.#,9:-�4'�2�5ïô<â�õµBY�

* K�HJSVMOKmI���NJS�xaKhnTK�Lm� IJ{JK�MqS�MONJK�{rHJRmK�LeMZ[oPQHAH\[�Mq{JLeK�SVU�[VH + dOPYHJzT^YK��JNrSVMqSTi%K�MOLOPYR�i%Kc[Vde{JLOK�ikK�H,Mc�¢deS

Rc[o^Q^QK�I$úedOPYHJzT^YK���STPYH,MfKhgCRm{rLOdOPYSTHJdeû�Rc[oH��5STdOdeP * ^ + ^YKc[VI�MqS"de�J{JLOPYST{Jd9IJKhMqKmRhMqPYSTHJd9SVUtikPYRmLOS�no[VLePs[ * PY^QPyM + X

`CPQHrzT^QK��5STPQH,MfK�gCRm{JLedOPQSVHJdD[oLOK�MqNJKj�JNrKmHJSTi%KmHrSTH�x9NrKmLOK *,+ MONJKj��SVPQH,MfPQH�¹w{JK�deMqPYSTH�PQdfHJSVM;d=MZ[oMOPQd=�

MqPYRc[V^Y^ + de{J�J�5STLeMOKmI�XD:�U)STHJ^ + STHrK��5STPQH,M�PYd1dO[Vi%�J^QK�I��¢PyMDPYd1IJPy¼%Rm{J^yMDMqSkIJK�MOKmLeikPYHJK�MONJK�LOK�^QPQ[ * PQ^YPYM + SVU

[kdePQHJzV^QKj��SVPQH,MDR�STHJR�^Q{JdePYnTK�^ + X9B§SVL;MONJPQd9LOKm[VdOSVH��¢STHrKAúeS * dOK�Leno[oMqPYSTHJû%PQd9M + �JPQRm[V^Q^ + RmSTi%�5STdOK�I]SVU¦M�x�S

STL�ikSVLOK;Rm^QSVdOKm^ + [VdOdeSCR�Ps[oMOKmIkikKm[VdO{JLeKmi%KmH,Mqd�|°PÎX±KoXY�lRm^YSTdOK�^ + [VdedOSlRmPQ[oMqK�I�PQH"MqPYikKfU}STL)MqNJK1Rm{JLeLOK�HwMaRmSTHl�

MqK�glM��hX9:�U7M�x�S�HJK�PQzTN * STLOPYHJz"��STPYH,Mqd;dONJS�xó[VH]{rHJLOKm[VdOSTHJ[ * ^QK�IJPY��KmLeKmHJR�K�|}KVX�zJXY�5dOPYzTHJPy�\Rc[VH,MO^ +�* K + STHJI
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Ü�¹¨���,PYM)PYd7IJPY¼%Rm{r^YM¦MOS�vwHJS�x¯K�PYMONJKmL7�5STPQH,M7MOS * K�MeMqK�L¦MqN\[VH"MqNrKmPQL7IrPY��KmLOK�HJRmKoX¦:�H"MqNJPYd7Rc[VdeKV�,MqNJK9�5STPQH,MOd

Rc[oH�K�PYMqNrKmL * K�{rdOKmI�x9PYMON�MONJKjzTLOKm[oMqK�L9KmLOLeSTL�|°KoX±zJXy�JnlPs[ * PYHJHJPQHrzw�h�CSTLfRc[VH * K�K�gCRm^Q{rIJKmI][Vd9dO�J{JLePQST{rd

I\[oMq[rX7:�M;PQdf{Jde{\[V^Y^ + PYH�MqNJKjRmSVHwMOKhglM;SVUpMqNJKjS�nTK�Lq[V^Y^ I\[oMZ['deK�M;MqN\[oMfMONJPQdfRZNrSTPQR�K�PYdfi�[oIJKVX

ç��Yçd�Yá �¢Á�¾�ÙpÃVÁ!Ù¨¾�¿]�¨ÙtÅpÃVÁ!Ö}½�Å

4DHJ[V^ + dOPYd�SVU)MqPYikK�dOKmLePQK�d�I\[oMZ[�MOS�IJK�MOKmLeikPYHJK'RZN\[VLO[VR�MOKmLOPYdeMOPQR�MOPQi%Kh��deRc[V^YKmdD[VHJI�IJ{rM + R + Rm^QK�d�PQd * Kmd=M

IJSTHrKjx9PyMqN�['��S�x�KmL;IJKmHJdePYM + de��K�R�MOLO{JiÓ|°2�Fj`r�hX§G1HCU}STLeMO{JH\[oMOKm^ + �JMqNJPYdfikKhMqNJSlI�SVUtIJK�MOKmLOi%PQHrPQHJz'MqNrK

MqPYikKkdORm[V^QK�d"[oM'x9NJPQRZN©MONJK�^s[VLezTKmd=M'�5S!x�KmL'R�STHJR�KmH,MqLO[oMqPYSTHJd"SCR�Rm{JL�|°P¤X�KVXy�7MqNJK�i%STd=M'RmSTi%i%STH�MqPYikK

dORm[V^QK�d�PYH'MqNJK;dOK�LOPQK�dZ�7LOK�¹l{rPQLOK�d�KhnTK�HJ^ + dO[Vik�r^QKmI%I\[oMq[rX7_aPYHJHJPYHJzjSVU¢MONJK9I\[oMZ[jPQH"MqNrK9MOPQi%KfIJPQi%KmHrdOPQSVH

Rc[oH * KkIJSVHJK%x9PyMqN�LOKm[VdOSTHJ[ * ^QK%LOK�dO{J^yMqd�£¦NJS�xaKhnTK�Lm�¦MqNrKkLeKmdO{r^YMqd�Rc[oH * KkNJPYzTNJ^ + IJK���K�HJIJKmH,M'SVH�MqNrK

RZNJSTPYRmK�SVU¦x9PQHrIJS�x
U}{JHJR�MOPQSTH¢X9B§SVL;MONJPQd;LOKm[VdOSTH¢�5MONJK�d=MqLO{rR�Mq{rLOK�U}{JHrR�MqPYSTH©|Î`rB7�fN\[Vd * K�KmHARZNJSVdOKmH�[od

['ikSVLOK�{JdeK�U}{J^ MqSlST^�LO[oMqNrKmL	MqNJ[VH�MONJK�2)Fj`�PYH�IJK�MOKmLOi%PQHrPQHJz'RZN\[oLq[VRhMqKmLePQd=MqPQR�MOPQi%K�dORm[V^QK�dm·

÷�|fýJ�7ý �$�|fýJ�
øù ú
û ½�ü |þý�� ü |�ý5ë�ýJ�%ÿu8¦|þý5ëñýJ� í 8¦|þý���� E £ |°ÜrX�ÞT�

$�|fýJ��ý
øù ú
û ½aü |�ý�� ü |�ý§ë�ýJ��h |°ÜrX ì �

6fNJK�U}STLeiÓSoUfMqNJK�`CB¥{JdOK�I©NJKmLeKV�7U}LOSTiª`CPYikSVHJK�MeMqP)K�M"[o^¤Xa|=� ì ÞT�T�h�tPQd�deKmK�H$PYH©²7¹w{\[oMqPYSTH�|°ÜrX�ÞT�

[VHJI�PYd�MqNJKk`rB¯SVU�MqNJK��JLOdeM�STLeIJKmL�£a$ùPYd�MqNJK'Hw{Ji * KmLjSVU�I\[oMq[���STPYH,Mqdm�è8�PYd�MqNJK'S * dOKmL=no[ * ^QK�|}KVX�zJXY�

�\{Cg�STL�i�[ozTHJPYMO{JIJKc�h�Ký9LOK��JLOK�dOKmH,MOd�MONJK�ýÎMqN�MqPYikK�x9PQHJIJS�xj�Kð ú �¨[VHrIìýAPQdj[odOdOSlRmPQ[oMqK�I�x9PyMqN�MqNrK%dePQb�K

SVU�MqNJK'MOPQi%K�x9PQHrIJS�xj�q¯�ð�ýãð�� í ð ú X�6fNJK"xaK�PQzTN,MqPYHJz�U°[VRhMqSTL�� ü |�ý��h� N\[Vd�MONJK'no[V^Q{JK��'x9NJK�H�MONJKmLeK

PQd�[�ikKm[VdO{JLeKmi%KmH,M�U}STL4ýe�¨��PYU�HJSVMmX�6fNrK�`CB¶PQd�PYHAMqNJK'dO[VikK�U°[VikPY^ + SVU�K�¹l{J[oMqPYSTHJdj[Vd�PYdDMqNJK'R�LOSTded

RmSVLOLOK�^s[oMOPQSTH�U}{rHJR�MOPQSTH�|¤<f<	B7�	x9NJPYRZN�x9PQ^Y^ * K�{rdOKmI]PQH�MqNJK�dOK�RmSTHrIAi�[oPQH��\[VL=M;SVUWMONJK�IJ[oMZ[%[VH\[V^ + dOPQd
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PQHrRm^Q{rIJKmI�PQH�MONJPQdfIJPYdOdeKmLeMq[oMqPYSTH�X
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6fNJK�`rB¯Rc[VH * K'{rdOKmI�MqS�IJKhMqKmLeikPYHJK�no[VLOPYST{Jd�RZNJ[VLq[VRhMqK�LOPQd=MqPYRmdjSVUa[�^YPQzTN,M�R�{JLenVKVX%BWPYzT{JLOK"ÜCXY��ÞVÜ

PQ^Y^Q{Jd=MqLO[oMqK�d�MqNJK�úePQIrKc[V^Yû9U}SVLOi
SVUCMqNJKa`rBaXo`CK�^QIJSTi¥[VLOK)MqNJK�I\[oMq[1R�STik�r^QK�MOK)KmHJST{rzTN�PYH�MOPQi%K7LOKmdeST^Q{CMqPQSVH

MqS"�\^Y^¢MqNJPYd%úePQIrKc[V^Yû'Rm{JL=nTK�SV{rMc� * {CM1PyMfx9PQ^Y^ * K�deNJS�x9H]MqNJ[oM9PYM9PYd;HrSVM9zTKmHrKmLq[o^Q^ + HJKmR�Kmdedq[VL + PYH�SVLOIJK�L

MqS�S * Mq[VPQH'{rdOK�U}{r^5PYHrU}STLei�[oMOPQSTH¢Xt2t[V^YMq[VHJP¨|«� ìTìTì �WzTPYnVKmd�[jzVSCSlI"IJKmdeRmLOPY�rMqPYSTH"SVU¢MONJK9IJPY��KmLeKmH,M��\[VL=Mqd)SVU

MqNrK�`rB�� * {rM�dOSTi%K9SVU¢MONJK1ik[VPYH%�5STPYHwMOd)SVU�PYHwMOKmLeKmdeM�U}STL7MqNrK1R�{JLOLeKmH,M	d=Mq{JI + [VLeK96 G
ú /r�,MqNJK;ikPYHJPQi�{Ji

no[VLOPQ[ * PY^QPYM + MqPQi%Kh��dORm[V^QKk[VHJI©6 G���� �¦MONJK�ik[�gCPQi�{Ji÷no[VLePs[ * PQ^QPyM + MqPYikK���deRc[V^YKVXA6pSTzTKhMqNJK�Lm�¦MqNrKmdOK�Rm[VH

RmSVHJdeMOLq[VPYH]MqNJK�dOPYbmK�SoU¦MqNJK�Kmi%PYMOMOPQHJz"LeKmzTPYSTH©|}dOKmK�[VLOzT{rikK�HwM1PQH _�ÜrX±ÜrXY��[VHJI�²7¹w{\[oMOPQSTHrd�ÜrX±Ý Ø ÜrX��T�hX

.�HJK�MqNrPQHJz�MqS�HrSVMqK%[ * ST{rM�MONJKk`rB¯PQdDMON\[oMjPyM�PQd�STHr^ + {JdOKhU}{J^7U}STL�LOK�dOST^ynTK�I�no[VLePs[ * PY^QPyM + Xj6fNJKmLeK�U}STLeK

[VH + ^YPQHJKm[VLtMOLOKmHrIJd)HJKmK�I%MOS * KfLOK�ikS�nVKmIk[VHJI%STHJ^ + ^QPYzTN,M¦R�{JLenVKmd�x9NrKmLOKfMONJKmLeK;PYd¦LOK�dOST^ynTK�I%no[VLePs[ * PY^QPyM +

|°PÎX±KoXY�CMqNJK�MqLeKmHJI�PQdfHrSVM9MqNJKjdOSV^QK�dOSV{JLOR�K�SVUpMqNrKjno[VLePs[ * PQ^QPyM + �7x9PY^Q^ * Kj{JdOK�I�X
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ç��Yçd�Yç ��Àr¾oÖ}ÀJØtÖÎÇ°Ö�Áhè��mÅpÈ¨¿wÚ

.�HJK9ikKhMqNJSlI'{JdeKmIkMOSj¹l{J[VH,MqPYU + MqNJKfRZN\[oLq[VRhMqKmL�SVU§MqNrK9no[VLePs[ * PQ^QPyM + PQd)[VdedOPYzTHJPQHrz�IJKmdePQzTH\[�MqPQSVHJd¦MqS��\{Cg

RZN\[VHrzTKmd�zTLOKm[oMqK�L�MON\[VH º h�Ý�¹][Vd�PQH�_�ÜrX±ÜrXY�VX¦6fNJPQd�HJPYRmKm^ + ¹w{\[VH,MqPy�\Kmd�MqNJK6�	��î�P î��)Y N)P¦SoU�MqNJK9no[VLOPQ[ * PY^QPYM + �
* {rMDIJSlKmdD^YPYMeMq^QK�MOSkMq[VvVK�PYH,MqS�[oRmRmSV{JH,MDMqNrKäî�
ÕT
�nVXY�Ì���N9SVLÏY�V�
�NÏ�2�Fî��UNR�	SVU7MqNrK�no[VLOPQ[ * PY^QPYM + Xa:�HASVLOIJK�L
MqS * KhMOMqK�Lf¹w{\[VH,MqPyU + MONJKmdeK�nV[o^Q{JK�dm�J[�nV[oLOPs[ * PQ^YPYM + PYHJIJKhg�|}¸D:=�h�CIJK��\HrKmI�PQH�²7¹w{\[oMOPQSTH�|°ÜrXy���,�h�CdOK�K�KVX�zJXY�

4D^Y^QK�L%|=� ìTìVì �h� x9PQ^Y^ * K"{JdeKmI�MOS�d=Mq{JI + PyMqdjLOK�^s[oMOPQSTHrdONJPY�Jd�MqS�SVMqNJK�L��rLOST�5KmL=MqPQK�dk|°KVX�zJXy�Wd=MZ[oMOKV�pS *lu KmRhM

M + ��Ko�rLeK�U}KmLeKmHJR�KDU}Lq[oikKc�hXW6fNrKD¸�:¦PYd�MONJK1U}LO[VR�MOPQSTHJ[V^Jno[VLOPQ[ * PQ^YPYM + x9NJSTdeKDno[V^Q{JK;PQd�S * Mq[VPQHrKmI%{JdOPYHJz�MqNrK

ik[�gCPQi�{Ji@[VHJI�i%PQHrPQi�{Ji3�\{Cgk^QKhnTK�^W|on G���� [VHJI�n G
ú /�LeKmdO�5KmRhMqPynTKm^ + �)x9PYMONJPQHk[�zVPYnTK�HkMOPQi%K9x9PYHJIJS�x

IJKh�\HJKmI *,+ ¯�ðfýçð�� í ð ú XD?�{J^yMqPY�J^QK�MqPYikKjx9PQHrIJS�x9d�[VLOK�RZNJSTdeKmH­|Î[odDdO{rzTzTKmd=MqK�I *w+ MqNrK�I\[oMq[,�1[oHJI

dORm[VHJHJK�I¶[VR�LOSTded'MqNJK�I\[oMq[AMqS�S * MZ[oPQH�[VH­[cnTKmLO[VzTK�¸�:�U}STL'Kc[oRZN$MOPQi%K�x9PQHJIJS�xjX©6fNJPYd"PQd'IJSTHrK�MOS

ik[�gCPQi%PQbmKjMqNrK'[VRmR�{JLq[oR + SVU7MONJK�¸�: * KmRm[V{JdOK%[VH + PQHJIrPYnlPQIJ{J[V^ti%Kc[odO{JLeKmi%KmH,M�PQdDNJPQzTNr^ + IJKm�5KmHrIJKmH,M

STH * SVMqN�MONJK�^QSlRc[�MqPQSVH�[VHJI©dePQb�K�SVU9MqNJK�MOPQi%Kkx9PYHJIJS�xjX�0;SVMqK�MONJK�x�KmPYzTN,MqPQHrzAU°[VR�MOSTLOd�|°²7¹l{J[oMqPYSTH

|ÎÜCX ì �e��x9PYMON�MONJKjdq[Vi%KjIJK��JHJPYMOPQSTHJd9[odfPQHa_�ÜrX±ÜrX º

^���|¸ýr��ý �$�|fýJ�
øù ú
û ½aü |�ý�� ü |�ý§ë�ýJ� n G���� í n G

ú /
n G���� ëån G

ú / h |ÎÜrXy���,�

`CPQi%PQ^Q[VL7MqS�MONJK�deMOLO{JRhMq{JLeK�U}{JHJR�MOPQSTH¢�CMqNrK�¸�:)PQd	�rLOST�5KmLe^ + IJK��\HrKmI�U}STLaLeKmdOSV^YnTK�I�nV[oLOPs[ * PQ^YPYM + STHr^ + X

6fNJK9^QPYzTN,M¦R�{JLenVKmd)MqN\[oMWMqNJK	¸D:px9PY^Q^ * KfRc[o^QRm{r^s[oMOKmI�U}LOSVi3x9PY^Q^J[o^QdOSDN\[cnTK1[VH + ^QPYHJKc[oLtMqLeKmHJIrd�LeKmi%S�nTKmI¢X

4D^YdOS�HJSVMOKV��MON\[oM�MqNrK"¸D:D[oHJI�`rB�[VLOK * SVMqN�U}{JHrR�MqPYSTHJd�SVU�MqPYikKo�¢x9NJK�LOKc[od�[�2)Fj`APQdj[�U}{JHJRhMqPYSTH�SVU

U}LOK�¹w{JKmHJR + X
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:�HjMqNJK7U}ST^Y^QS�x9PQHJzadOKmRhMqPYSTH��!MqNJK)IJK���K�HJIJKmHrRmKaSoUCMONJK7nV[oLOPs[ * PQ^YPYM + STHj^Q{Ji%PQHrSTdOPyM + d=MZ[oMOK�[oHJI�LeKmIJdeNJPYU�M x9PY^Q^

* K�PQH,nVKmdeMOPQz,[�MqKmI�[VHJI�IJPYdOR�{JdOdeKmI�X�6fNJPYd�PYHJRm^Y{JIJKmdjno[VLOPQ[ * PY^QPYM + RZN\[VLO[VR�MOKmLOPYdeMOPQRmd��¦deMOLO{JRhMq{JLeK�U}{JHJRhMqPYSTH

[VH\[o^ + dOPYdm�,[VHrI"no[VLePs[ * PQ^QPyM + PQHJIrKhg"[oH\[V^ + dePQd¦PYH * SVMON�MqNJKfS * dOKmL=nTK�I�[VHJI"LeKmdeM)U}LO[VikK	[VHJI%[Vd)[DU}{JHJRhMqPYSTH

SVUt^Q{Ji%PQHrSTdOPyM + d=MZ[oMOKVX

6fNJK�LeKmdO{r^YMqd;U}STL9MqNJK�ikPYRmLOS�no[VLePs[ * PY^QPyM + RZNJ[VLq[VRhMqK�LOPQd=MqPYR�[VHJ[V^ + dOPYdD[oLOK�de{Ji%i�[VLePQb�KmI�PQH]6t[ * ^YK�ÜCX�ÜrX

<aST^Y{JikHrd��T� º �TÜ1[VLOK�MqNJK�S *lu K�R�M¦HJ[VikKo�TG;6©I\[oMqK�PQH]úq<f<�ÌDÌj?A?]F�F�ûDU}SVLOik[oMc�o[VHJI��J^YMqK�Lm£TR�ST^Q{rikHJd

Ô [VHJI���[VLOK"B p�� *�� MqNJK"i%Kc[VH��\{CgAU}STL�MqNJK"HJPYzTN,MjPQH�i�- + [VHJIs¯"B p�� *��¨MONJK"i�[!g í i%PQH�IJPy�¢K�LOKmH,MOPs[V^
�\{Cg¯|°PÎX±KoXY�tMqSVMq[V^�RZNJ[VHJzTK�PYH��\{CgJ��� * SVMON©[Vd�i%Kc[odO{JLeKmI©PQH�MqNJK�S * dOK�LenTK�I©U}Lq[Vi%KV£)RmSV^Q{Ji%H�ÝAPYd�MqNrK

RmSVHr�\IJK�HJRmK�^QKhnTK�^¤�	MqNrK�^s[VLezTKmd=M�RZN\[VHrzTKASVUj�\{Cg¡PQH¡{JHJPYMOd�SVU�¹¦£DRmST^Y{JikHrd���[VHJI�Þ�[VLOK�Bqp�� yh�9MqNrK
i%Kc[VH��\{Cg�[VHJI ¯%Bqp�� yh� MONJK"IJPY��KmLeKmH,MqPQ[V^t�\{lg¢� * SVMqN�[oU�MOKmL�RmSVHwnVKmLedOPQSVH�PQH,MOS�MqNJK"LOK�deMjU}Lq[oikK'SVU�MqNrK

dOSV{JLOR�K'[Vd;IJKmdeRmLOP * K�I�PQH _�ÜrXy�TXy�T£�[VHrI�MqNrK�^s[odeM º RmSV^Q{Ji%HJd1[VLOK�<D�5MONJK�RZN\[oLq[VRhMqKmL1SVU¦MONJK�no[VLePs[ * PY^QPyM +

[Vd�IJKmdeRmLeP * KmI©PQH _�ÜrX±ÜrXy�T�¦[oHJI©`��¨MqNrKkd=MZ[oMOK�SVU	MONJK�S *lu KmRhM'[oM�MqNJK"MqPYikK"SVU	S * dOK�Leno[oMOPQSTH¶|Î/�ý�NJPYzTN��

Epý�^QS�xj�JdOK�Km_ZÜrX Ô XY�!��X

6fNJK9dO{J�5KmLedOR�LOPQ�CMqd7STH'MqNrKfI\[oMqK�d7PQHJIrPQRc[�MqK�MONJKfIJK�zTLOK�KfSVU>5 í ��STPYH,M)[cnTKmLO[VzTPYHJzjSVU\MqNJKfIJ[oMZ[��5STPQH,MOd
PQH"[�zTPynTK�HkHJPYzTN,Mc��d7^QPYzTN,M¦Rm{rLenTK�|°KoX±zrXY� ù PQi%�J^YPQKmdtÜ�����STPYH,M)[cnTKmLO[VzTPYHJzw�tMqSjPYik�JLeS�nTKaMONJK9dOPQzVH\[V^y�¤MqSo��HJSTPYdOK

Lq[�MqPQS�|07 ÿ%$A�	SVUtMqNJK�S * deKmLeno[oMOPQSTHrdmXa6fNrPQd;PQd9IJSTHJK�dO{ *lu KmRhMqPYnVKm^ + x9PyMqN�MqNJK�IJK�zTLOK�K�RZNJSVdOKmH�MqS%i�[oMORZN
[Vd"Rm^YSTdOK�[od%�5STdedOP * ^QK�MqNrK�RZN\[VLq[oR�MqK�LkSoUDSTLePQzTPYH\[V^�I\[oMq[�x9NrPQ^QK�i�[�gCPYikPYbmPQHrzË7 ÿ%$�X¡`lKmKa_ º X±ÜAU}STL"[

RmSVik�J^YK�MOK�IJPQdeRm{JdedOPQSVH�SVUtI\[oMq[ * PQHJHrPQHJzJX
6t[ * ^YK�ÜCX�Ür·¡?�PYRmLOS�no[VLePs[ * PY^QPyM + <aNJ[VLq[VRhMqK�LOPQd=MqPYRmd�SVU�41LORZNJPynV[o^
`r[oik�J^YK

. *wu KmR�M G;6¥F�[oMOK BtPQ^YMOKmL B pxw ¯"B pxw <aSTHCU BqpHv ¯"B pHv < `
� º Ü,�9ë���Ý Ô � ì ÞTÝr���C��Ü ú ¸ �CX Ôwº �rX±�TÜ º Xî� ÜrX±�TÞ �CX º � < í E
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6t[ * ^QK�ÜrX±Ür·7R�STH,MqPQHw{JK�I�XyXYX

. *wu KmR�M G;6¥F�[oMOK BtPQ^YMOKmL B p w ¯"B p w <aSTHCU Bqp v ¯"B p v < `
� ì Þ,�C�T�V�T�©ú ¸ �CX º Ý �rX±�,� �lX�Ý �TX±Þ ì �CX�Ü Ô < E
� ìTì �r��� º ��ù ¸ �CX ì � �rX±�TÝ � Ô X�Ü ÝrX��T� �CX Ôwº �!ë E
� ìTì �r��� º Þ�¾ ¸ �CX ì � �rXy� Ô �!�lX�Ý ÝrX ì � �VX�� º �!ë E
� ìTì �r��� ºVì ¾ ¸ �VX�� º �rX º � º ÞCX�Ü �CX Ô Ý �VXî� Ô <fë E
� ìTì �r���VÜT� ¾ ¸ �VX�ÜT� �rX º Ý � ì Xî� ì X Ô Ý �VX�Þ,� < í /
� ìTì �r���VÜr� ù ¸ �VX��T� �rX±�TÝ ���CX Ô �CX±ÜT� �CX Ô � < E
� ìTì �T�T�c�,��E ¸ ÝCXY��Ü �TXy��Ü �!�lX ì ÔTÔ X��T� ÞCX º Ü �!ë /
� ìTì �T�T�c�TÝ�E ¸ ÝCXY�T� �rX��VÜ ÝCX�Þ ÔTÔ X�� ì ÜCX ì � < /
� ìTì �T�T�c�,��E ¸ �lXî�VÜ �rX±ÜTÞ �lX�� Ô �TX±Þr� º Xî�VÝ < /
� ìTì �T�T�c�TÞ�E ¸ �lX ìTì �TX±Ü,� �!�lXî� �VÞrX±ÜT� ì X�Þ º < í /
� ìTì Ýr� º �TÜ 8 �CX��,� �rX±�TÞ ÜTÜCX�� �rX��VÜ �CXî�T� < E
� ìTì �C�T�c� ì E ¸ �CXî� ì �rX��V� �T�lX�Þ �CX±Þ Ô ÜCX º Ü <fë E
� ìTì �C�T� º � ú ¸ �CX�Ü,� �rX±Ü Ô Ô,ì X�� º X��VÜ º Xî�C� < í E
� ìTì ÞT�TÜV� ì 8 �VX ì,º �rXy��Ü �VX�� � Ô X±�TÜ �CX ì � � /
� ìTì Þr���C��Þ�ú 8 �VX�� Ô �rXy�!� Ô X�Ý �CX��T� �VX��TÞ <fë /
� ìTì Þr���C� ì ù 8 �CX�Ý,� �rXy�T� ÞCX ì Ô X�� º �CXî�VÞ < í /
º �T� Ô �r�V��Ü 8 �CXY�!� �rX±� º ÝCXî� �TX±�,� �CXY� Ô < í E
º �T� Ô �r� º � 8 �CXY��Ý �rX±� º º X ì �TXy��Ý �CXY�!� <fë E
º �T� Ô � º � ì 8 �CX ºTº �rX±� º �VX�� �TX±Ý º �CXY� Ô � E
º �T� Ô � º �T� 8 �CX º � �rX±�TÜ �VX�Ý �TX ì � �CX º � � E
º �T� Ô � º � º 8 �CX º Ü �rX±�TÜ ÜCX�� �TX±Ý ì �CX º Ü <fë E
º �T� Ô � º � Ô 8 �CX º � �rX±�TÝ ÝCXî� �TX Ô,ì �CX ÔTÔ < í E
º �T� Ô � º ��Ý 8 �CXY� ì �rX±�TÝ ì X�� �TX±Ü,� �CX ÔTÔ < E

�T�!�VÝ;ë ºVì � � ìTìVÔ �r�V� ì E 8 ÞCXî�V� �TXy��Ý º ÞCX�� ÔTÔ X ì � �lX ì Þ <fë /
� ìTìVÔ �r� º ��E 8 ÞCX�ÞT� �rX±ÜT� �lX�� Ô �CX��C� �VXî�T� < /
� ìTìVÔ �r� º � E 8 ì X º Ý �rX��T� � Ô Xî� Ô �CX±Þ Ô ÜCX ì Ý <fë /
� ìTìVÔ �r� ºTº E 8 ÝCXY� º �rX�� Ô º ÜCX�Ü Ür�TX±ÝTÜ ÜCX�Þ,� <fë /
� ìTìVÔ �r� º Ü E 8 ÝCX Ô � �rX±Ü Ô ���CX�� ÜTÜrX±ÜTÜ �VXî�T� �!ë /
� ìTìVÔ �r� ºoÔ E 8 �lX�� ì �rX±Ü,� �lX�Ý º ÝrX ºVì �VX�ÞTÜ � í /

��Ý ºTºDí©ºVì � � ìTì �V�,�l��Ý�E 8 �CX�Ýr� �rX±Þ º ��ÝCX�Ý ÜrX±Ý,� Ô X ì Ü < /
� ìTì �V�TÞ º Ü 8 �CX Ô � �rX±� ì º �CX º º X Ô � �CXî�C� <fë /
� ìTì �V�TÞ ºoÔ 8 �CX�Ü ì �rX±�r� �CXY� º X±Ü,� �CX��TÝ � /
� ìTì �V�TÞ º � 8 �CX Ô � �rX±�,� �T�VX�Ü º X±ÞTÜ �CX Ôwº <fë /
� ìTì �V�TÞ º Ý E 8 �CX Ô � �rX±� º º X º º X±Þ Ô �CXY� º � /
� ìTì �V�TÞ º ��E 8 �CX Ô � �rX±�TÜ º X�Þ º X Ô Ü �CXY��Ý � í /
º �T�T�T�TÝV�TÞ�E 8 �CX�Ü,� �rXy�T� º X�� º X º � �CX�ÝTÞ � /
º �T�T�T�TÝV� ì E 8 �CX º Ý �rX±�TÜ º X�Þ �TX��VÜ �CXY�!� < í E
º �T� º �,� º � ù 8 �CX º � �rX±�T� �VX º �TX º � �CX��TÜ � E

��ÝTÜTÜ;ë$ÜTÞ º � ìTì ÝT� Ô �r� ú 8 �CXî� º �rX º � ºVì X Ô ��ÝrXy��Ü �lX Ô � � í /
� ìTì ÝT� Ô � º E 8 �CX�ÝT� �rX±�,� ÜCX ì ��ÜrX Ô Ü �VX�� Ô < /
� ìTì ÝT� Ô �TÜ�ú 8 �CXî�T� �rX±�TÞ ì X ì � º X±ÜTÜ �VX�Þ,� < /
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� ìTì ÝT� Ô,º Ý�ù 8 �CX�Ü Ô �rX±�T� �CX º �CX��T� �CXY�T� � E
� ìTì ÝT� Ô,º � E 8 �CX�ÜTÜ �rX±�r� º Xî� �CX ÔTÔ �CX�ÜT� < E
� ìTì ÝT� Ô,º Þ�E 8 �CX�Ü Ô �rX±�T� �CX�Ü �CX±Ý,� �CX��TÞ � E
� ìTì ÝT� Ô,ºVì E 8 �CX�Ü,� �rX±�r� �VX�Ý �CX��C� �CXY��Þ � E
� ìTì ÝT� Ô ÜT� E 8 �CX�Ü,� �rX±�r� Ô Xî� �CX±Þ,� �CX ºVì <fë E
� ìTì ÝT�,�o�r��E 8 �CX�Ü,� �rX±�r� ÜCXY� ÞrXy��Þ �CX º Ý < E
� ìTì ÞT�,�l�!� 8 �CX�Ü,� �rX±�r� �CX º �CX��C� �CXY� º � E
� ìTì ÞT�,�l��Þ�E 8 �CX�Ü,� �rX±�r� º XY� ÞrX±ÜTÜ �CX º Ý � E
º �T�T�T�TÝV�TÞ�E 8 �CX�Ü,� �rX±� Ô �lX�Ý �CX±Þ,� �CX ì,º < E
º �T�T�T�TÝV� ì E 8 �CX�ÜTÝ �rX±�r� º Xî� ÞrXy� º �CX�ÜT� < E
º �T�TÜT�,� º ��E 8 �CX�Ü Ô �rX±�r� º X ì �CX�� ì �CX º � < E
º �T�TÜT�,� º ��E 8 �CX�Ü Ô �rX±�r� �VX�Ý �CX��T� �CXY� º � E
º �T�TÜT�,� ºTº E 8 �CX�Ü Ô �rX±� º ì X�Ü �CX±ÝT� �CX Ô Þ < E
º �T�TÜT�,� º Ü E 8 �CX�Ü Ô �rX±�TÜ ÝCXî� �CX Ô,ì �CX�Ý ì �!ë E
º �T�TÜT�,� ºoÔ E 8 �CX�ÜTÝ �rX±�r� º X ì �CX ì Ü �CXY��Ý < E
º �T� Ô �,� º ��E 8 �CX Ô Ü �rX±�r� º X�Ý ì X±ÝTÜ �CX º � < í E
º �T� Ô �,� ºTº 8 �CX Ô Ü �rX±� º �lXî� ì X��V� �CX Ô Þ <fë E
º �T� Ô �,� º Ü E 8 �CX Ô � �rX±�r� �lXY� ì X º � �CXY� ì �!ë E

��Ý Ô ��ë$Ü ìTì � ìTì,º �TÝC��� 8 º X��T� �rXy� º �CX ì ÞrX±� ì �CX Ô,ì � /
� ìTì ÝT� Ô �r� 8 �CX Ô � �rX±� ì Ô ÝCX Ô �TX±Ý,� �CX�Ü,� <fë E
� ìTì ÝT� Ô �TÜ�E 8 �CX Ô � �rX±�TÜ �VX�� �TX±ÝTÜ �CXY� º � E
� ìTì �V�,�l� ì E 8 �CX Ô Þ �rX º Ü � º X ì �TX ì,º �CX ìVÔ < í E
� ìTì ÞT�,�l�!� 8 �VX ìTì �rX±� Ô �CXî� ÞrX±�TÝ �CXY��Ý � /
� ìTì ÞT�,�l��Þ�E 8 º XY��Þ �rX±�TÞ �lX�Ý ÞrX±Þr� �CX�ÜTÜ <fë /
� ìTì ÞT�,�l� ì ú 8 º XY� º �rX±�,� �lX�� ÞrX��VÞ �CX ºVì < í /
º �T�T�T� Ô � Ô 8 �VX��TÞ �rX±�,� � º XY� Ô X±Ü,� �CXY� ì <fë /
º �T�T�T� Ô �!��ù 8 �VX��TÞ �rXy� ì �!�lX�� Ô X±ÜTÝ �CXî�T� < /
º �T�T�T� Ô ��Ý�ù 8 �VX��TÞ �rX±�,� Ô X Ô Ô X±Ü ì �CXY� ì < /
º �T�T�T� Ô �!� 8 �VX��TÝ �rXy��� ��ÜCXY� Ô X±ÜT� �CX Ôwº <fë /
º �T�T�T�TÝV�TÝ 8 �VXY�!� �rX±�TÞ �T�VXî� Ô X±Ý,� �CX�Ü º <fë /
º �T�r���,� º � ù 8 º X�Ý º �rXy��Þ ÝCX�Ü ���rX�� ì �CXî�VÜ < /
º �T�r���TÝC�!��E 8 º Xî� ì �rX±�TÞ ÝCX ì ���rX Ô � �CX�Ür� < /
º �T�r���TÝC��Ý�E 8 º Xî�T� �rX±�TÞ Ô X�Ü ���rX±Ü ì �CX�Ü Ô < /
º �T�r���TÝC�!� 8 º Xî�VÞ �rXy�!� �lX�Þ ���rX Ô � �CX�ÝTÞ < /
º �T�r���TÝC��Þ�E 8 º Xî�T� �rXy��Ü �lX�Ý ���rX±ÜTÜ �CXî�VÜ < /
º �T�TÜT�,� º � 8 �CX�ÞT� �rX±�TÝ ���CX�Ý ÜrX ºTº �CX º Ü < E
º �T�TÜT�,� º � 8 �CX�ÞT� �rX±� Ô ��ÜCXY� ÜrX º Ü �CXY�!� < E
º �T�TÜT�,� ºTº E 8 �CX�ÞT� �rX±�TÜ �lX º ÜrX ºoÔ �CXY� Ô < E
º �T�TÜT�,� º Ü 8 �CX�Þ º �rX±� Ô ��ÝCX�Ü ÜrX±Ür� �CXY�!� < E
º �T�TÜT�,� ºoÔ E 8 �CX�Þ º �rX±�,� �!�lX�Ý ÜrX±Ür� �CX º � <fë E

ºTº �T�;ë Ôwº � � ìTì ��� ì ��Þ�ù ¸ º X�ÜTÜ �rXy��Ü � Ô X Ô º X±Þ Ô �CXY��Ý � í E
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� ìTì �V� ì �!� 8 º X ì � �rXy� Ô �lXî� ÜrX�� Ô �CXY�!� <fë E
� ìTì �V� ì ��Ý 8 º X ì � �rX�� ì ºoÔ Xî� ÜrX±ÝTÜ �CXî�VÜ <fë E
� ìTì �V� ì �!� 8 ÜCX��r� �rX±Ü º ���CX Ô ÜrX±ÝTÞ �CX�Ü ì <fë E
� ìTì �V� ì ��Þ�E 8 º X�Ü Ô �rXy� Ô ���CX�Ý º X±ÞTÝ �CXY�!� < í E
� ìTì �V� ì � ì 8 º Xî�C� �rX ÔTÔ � ì X º ÜrX±�,� �CXî� Ô < í E
� ìTì �C���VÜr� 8 ÜCX�� Ô �rX ºVì ÞCX Ô ÜrX�� º �CX�Ü,� < í E
� ìTì ÝT� ì � ì E 8 ÜCX�Ü ì �rX±�,� �VX ì Ô Xy� Ô �CX��TÝ � E
� ìTì ÝT� ìTº � ù 8 ÜCX ºoÔ �rXy��Ü ���CXî� ÜrX ì Ý �CXY��Ý < í E
� ìTì ÝT� ìTº ��¾ 8 ÜCX�ÞTÜ �rX Ô � Ü º X º Ô X±Ý,� �CXî�V� <fë E
� ìTì �V�,�l��Þ ù 8 �T�VX�� Ô �TX��V� Ô X�Ü ��ÜrX Ô,ì �VX�ÞTÜ <fë /
� ìTì �V�,�l� ì E 8 º �VX�Ý º �CX±Ür� �T�VX�Þ º ÝrX Ô � ÞCX ìVÔ � í /
� ìTì �V�TÞC� ì E 8 �!�lX�ÜTÜ Ô X��VÜ º ÜCXî� º �TXy�!� �lXî� Ô <fë /
� ìTì �V� ìTº � ù ¸ ÜCX�Ý,� �rX ÔTÔ ��ÜCX ì Ô X Ô Þ �CXî� Ô <fë E
� ìTì �V� ìTº � E 8 �lX ì � �TX�� º Ô,ì Xî� �CX º � �VX�ÞTÝ < í E
� ìTì �V� ìTº Þ�ù ¸ ÜCX Ôwº �rX ì Ü ÜT�CX º Ô Xy��Þ �VXY� Ô < E
� ìTì �V� ìTº Þ�E 8 �lX ÔTÔ �TX±�TÝ ºVì X Ô ÝrX±Ý Ô �VX�ÜT� < í E
� ìTì �V� ìTºVì ù 8 Ô XY� ì �rX±ÞTÜ Ü,�lXî� �CXy�T� �VX��r� <fë E
� ìTì �C� º � º ú ¸ �VX��TÜ �rXy� Ô �!�lX º �TX º � �CXY�!� < í E
� ìTì ÞT�,�l��Ü�¾ 8 ��ÜCX�ÜTÜ �TX Ô � � º Xî� ��ÝrX ºVì �VX�ÞT� <fë /
� ìTì ÞT�,�l� Ô ¾ 8 ��ÜCX ì � º X±ÜT� � Ô X�Þ ��ÝrX ì Þ º X�Þr� < í /
� ìTì ÞT�,� º � ù 8 ì X��TÝ �TX Ô Ü �T�VX�� �T�TX±�,� �VXî�T� < í /
� ìTì ÞT�TÞV�r� ù 8 ���CX�ÜT� �TX±ÝTÞ ���CXî� � º X��VÞ º X��,� < /
� ìTì ÞT�TÞV�TÜ ú 8 ì X�Ý ì Ô X Ô Þ ��ÝCXY� �T�TX±Þ Ô �lX Ô Þ < /
� ìTì ÞT�TÞC�!� ù 8 ÞCXî� º º X±Ýr� �!�lX�Þ ���rX Ô � ÜCXY� ì < /
� ìTì ÞT�TÞC� ì E 8 ÞCX�ÞTÜ �TX±�T� �T�VX Ô ���rX�� ì �VX ºTº < /
� ìTì ÞT�TÞ º � ¾ 8 ì X Ô,ì �TX±Ü,� ÞCX�Ý �T�TX±ÝT� �VX�Ý,� < í /
� ìTì Þr���C� ì 8 �T�VX º � º X±�r� �lX�� ��ÜrX�� Ô º X Ô � <fë /
º �T�T�T�,� º � E 8 �lX ºoÔ �TX±�r� ���CXî� ÞrX±Þ Ô �VX ºoÔ <fë E
º �T�T�T�,� º Ü�E 8 ÞCX Ô � �TX±ÜT� � Ô X Ô ���rX º Ý �VXî� ì <fë /
º �T�T�T�,� º ��E 8 ÝCX ìVÔ �rX��T� �T�VXî� ÞrX Ô Þ �CX ì � <fë E
º �T�T�T�TÞV�r��E 8 �lXî�V� º X±�TÜ º ÝCX�Þ ì X Ô � º X Ô � < í E
º �T�T�T�TÞV�,��E 8 ÝCX��T� �rX ìTì ��ÞCX�Ü �CX±ÜTÜ �VX º � <fë E
º �T�T�T�TÞV�TÝ�E 8 �lX�ÝT� �TX±�TÞ º �CXî� ÝrX±Þ,� �VX�Ü º <fë E
º �T�T�T�TÞV�TÞ E 8 �lXY��Ü º X ì � Ô ÝCXî� ÞrX��C� ÜCXî�VÝ <fë E
º �T�T�T�TÞC�T��E 8 ÝCXî�C� �rX ì Þ � Ô X ì �CX ì � �VXY� ì < í E
º �T�T�T�TÞC�!��E 8 ÝCX ìTì �TXy� Ô º ÜCX�Þ ÞrX�� Ô �VX�Ü ì � í E
º �T�T�T�TÞC�!��E 8 ÝCXY��� �rXy� ì �lXî� �CX Ô � �CX ºoÔ � í E
º �T�T�T�TÞC� ì 8 ÝCX ºoÔ �rX ÔTÔ �lXY� �CX±ÝTÜ �CXî� Ô �!ë E
º �T�r���TÝC� Ô ù 8 º �VXî�T� ÜrX Ô � ÞCXî� º ÝrX�� ì Ô XY��Ý <fë /
º �T�r���TÝC�!� 8 ºTº X ºTº �CX±ÝT� �T�VX�Þ º �CXy�!� ÝCX�Þ Ô �!ë /
º �T�r���TÝC�!�µú 8 �!�lX Ôwº º X±�r� ��ÜCX º º �TX º Þ º X Ô Ý <fë /
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º �T�r���TÝC��Þ�ù 8 � º Xî�C� �TX��T� �lX�Ý �!�CX�� º �VX�Þ ì < /
º �T� º ���V� º 8 �lX ºoÔ �TX±�,� �lXî� ÞrX±Þ Ô �VX º Þ � í E
º �T� º ���V� Ô 8 �lX ìVÔ �rX ì � ì X Ô ì X±Ý ì �VXY��Ý <fë /
º �T� º ���V�TÞ 8 �T�VX�Þ,� �rX�� Ô º Xî� � Ô X Ô Þ �CX�ÝTÝ � í /
º �T� º ���C� ì ù 8 ì X º � �TX��T� º �lX ì �T�TX ºoÔ �VX�Þ ì < í /
º �T� Ô � ìTº ��E 8 ��ÜCX ºTº �rX º � �VXî� ��ÝrXy�!� �CX º � � /
º �T� Ô � ìTºTº E 8 � º X�ÞTÝ �TX±�,� ÝCXY� �!�CX��C� �VX�Ür� < í /
º �T� Ô � ìTº Ü�E 8 ��ÜCXY� ì º X±�,� � Ô X Ô ��ÝrXy� º º Xî�VÜ <fë /
º �T� Ô ���V� Ô E 8 �T�VX Ô � �rX±Ü Ô º X�Ü � Ô X±�r� �CX Ôwº � /
º �T� Ô ���V�,��E 8 ÞCXî� Ô �rX±Þ,� �!�lX ì ���rX±ÝTÞ �VX�� Ô � í /
º �T� Ô ���V�TÝ�E 8 ÞCX ì Ý �rX Ô � �lX�Ü ���rX ìVÔ �CX Ô,ì < í /
º �T� Ô ���V�,��E 8 ÞCX ìVÔ �rXy��Ü �CX ì ���rX ì,º �CXY��Ý � /
º �T� Ô ���V�TÞ E 8 ì X ì Ü �rX�� º ��ÜCX�Ý � º Xy� Ô �CX�ÞTÞ < í /
º �T� Ô ���V� ì E 8 ì X��TÞ �TXy�!� ��ÝCX º �T�TX±� ì �VX Ô � � í /

ºTºTº Ü í �,� º � ì ÞTÞT�TÞC��� E 8 º X ºVì �rX±�TÞ �CX�Ý Ür�TX±Þ,� �VX��,� � /
� ì ÞTÞT� ìTºVì E 8 �VX�Þ ì �rXy� Ô �VXî� º ÝrX º Ü �VX ì � � /
� ì ÞTÞT� ì ÜT��E 8 �VX ºVì �rX±� º �VX º �!�CX±Þ ì �CX º Þ � /
� ì ÞTÞr���V�r� E 8 �VX º Þ �rX±�TÞ �CX ì �!�CX��VÝ �VX��,� � /
� ì ÞTÞr��� º � ù 8 �VXY��� �rX±� ì �VX�Þ �!�CX±ÜT� �VX º � � /
� ìTì ÞT�TÞ º ��E 8 �CX�ÜTÜ �rX±�r� �CX º Ô X±Ý Ô �CX º � � E
� ìTì ÞT�TÞ º Þ�E 8 �CX�Ü º �rX±�r� �CX�Ü Ô X��C� �CXY�!� � E
� ìTì ÞT�TÞ ºVì E 8 �CX�Ü Ô �rX±� º �VX º Ô X±Ý ì �CX�Ü º � E
� ìTì ÞT�TÞVÜT��E 8 �CX�Ü,� �rX±� º �CX�Þ Ô X ì � �CX º � � E
� ìTì Þr���C��Þ�E 8 �CX Ô Ü �rX±� º �CX º ÝrX±�T� �CX ºTº � E
� ìTì Þr���C� ì E 8 �CX Ô Ý �rX±�TÜ �CX ì ÝrX±Ü,� �CX�Ü ì � E
� ìTì Þr��� º � E 8 �CX Ô,ì �rX±� º �CXî� ÝrX�� ì �CX º Ü � E
º �T�T�T� ì �TÞ E 8 �VXî�C� �rX±�TÜ �CX ì º �rX ì Ü �CX ÔTÔ � /
º �T�T�T� ì � ì E 8 �VX Ô Ü �rX±� Ô �CX�Þ � ì X ì,º �CX Ô,ì � /
º �T�T�T� ì ����E 8 �VX�ÜTÜ �rX±�TÜ �CX ì ��ÞrX Ô � �CX Ô � � /
º �T�T�T� ì �T��E 8 �VX º Þ �rX±� Ô �CX Ô �!�CX±ÞT� �CXî�T� � /
º �T�T�r��� º Ý�E 8 �VX�ÜTÝ �rX±� º �VX º ��ÞrX ì Ý �CX ºVì � /
º �T�T�r��� º � 8 �VX�ÜT� �rXy��� �CX Ô ��ÞrXy� º �VX�Ü,� � /
º �T�r�T���V� Ô E 8 �CXî� º �rX±�,� �VX Ô ì X ì � �CX�Ý,� � /
º �T�r�T���V�,� E 8 �CX�ÞTÜ �rXy��� ÜCX�Þ �T�TX Ô Þ �VX�Ü º < /
º �T�TÜT�TÞV�,��E 8 �CXY� ì �rX±�r� �CX�Ý º X±Ý ì �CX��,� � E
º �T�TÜT�TÞV�TÝ�E 8 �CXY� ì �rX±�T� �VX�Þ º X±Ý,� �CX��r� � E
º �T�TÜT�TÞV�TÞ�E 8 �CX º � �rX±�r� �VXY� º X�� Ô �CX��,� � E
º �T�TÜT�TÞV� ì E 8 �CX º � �rX±�r� �CXî� º X±ÞT� �CXY��� � E
º �T�TÜT�TÞC��� E 8 �CX º � �rX±�T� �VXî� º X�� ì �CX�� º � E
º �T� Ô ���V�TÝ 8 �CX Ô � �rX±� Ô �CX Ô ÝrX�� Ô �CXî�VÝ � E



º �V�

ç�� ê �°Û ��Àr¾oÖ}ÀJØtÖÎÇ°Ö�Áhè�À\ÅpÈ¥��Á�ÀrÁc¿

_aK�Rc[V{JdeKD[o^Q^rS *lu KmRhMqd�PQH'MqNJK9dO[Vik�r^QK	x�KmLOK9i%STHJPyMqSTLeKmI�U}STL)[jikPYHJPQi�{JiµSVU�Ý + Kc[VLedm�lPYM)PQd7^YPQvoKm^ + MqNJ[oM�[

^s[oLOzTKDU}LO[VR�MOPQSTH�SoUtMONJK * LOPYzTN,MqHJK�dOd9Lq[VHrzTKjSVUWKm[VRZN�S *lu KmRhM;PQd9[VIJK�¹w{\[oMqK�^ + dO[Vi%�J^QK�I�X76fNJPQd9[o^Q^QS�x9dfSTHrK

MqS�IrK�MqK�LOi%PQHJKaNJS�x­MONJKfSCR�Rm{JLeLOK�HJRmK9SVU5i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + RZNJ[VHJzTK�d�[od7[DU}{JHJRhMqPQSVH'SVU5^Q{Ji%PQHJSVdOPYM + d=MZ[oMOK

|°SVL�ikSTLeK'dO{JR�RmPYHJR�MO^ + �pdeMq[oMqKc�hX"6fNJK"deMq[oMqK"SVU�MqNJK"S *wu KmR�M�PYd�dq[VPYI�MOS * K�úeNJPYzTNJû�x9NJK�H�MqNrKk[cnVKmLq[ozTK

ik[VzTHJPyMq{JIJK�SVU)MqNrK�I\[oMq[�PQHA¹w{JK�deMOPQSTH�PYdDPQH�MqNJK�{r�J��K�L�N\[V^yU)SVU)PYMOdDLO[VHJzTKo��[VHJI®ú=^QS�x9û�x9NJK�H�PYH]MqNrK

^QS�x�KmL	NJ[V^YU«Xt:�MfdONJSV{J^QI * KDHJSoMqKmI�MON\[oM	MONJK�d=MZ[oMOK�LOKhU}KmLOLeKmI�MOS'NJKmLeK�PQd�HJSVMf[oH�[ * dOSV^Q{rMOKDdeMq[oMqKo�JLq[�MqNJK�L

[�LeKm^s[�MqPYnVK�d=MZ[oMOK * [odOKmI�SVH]MqNJK�S * deKmLeno[oMOPQSTHrdD{JdeKmI�X�6fNrK�deMq[oMqK�d�[VLeK�RZNJSTdeKmH�PQH�MqNJPYd;xa[ + MOS�[cnTSTPYI

dOK�^QK�R�MqPYSTH©K���KmRhMqd'x9NJK�LOK *,+ STHr^ + [Adei�[o^Q^¤�W{JHJLOK��JLOK�dOK�HwMq[oMqPynTK�Hw{Ji * KmL'SVU;S * deKmL=nV[�MqPQSVHJd�xaSV{J^QI * K

PQHrRm^Q{rIJKmI�PQH�MONJKjdq[Vi%�J^QK�PyU¨MqNJKjdeMq[oMqK�d;x�KmLeK�IrK��\HJK�I�x9PyMqN�LOK�dO�5KmR�M;MqS%[V^Y^¢vwHJS�x9H]S * dOK�Leno[oMqPYSTHJd�X

4DH�PQi%��STL=MZ[VH,M�LeKmde{J^YM�SVU�MqNJPYd�d=Mq{JI + PYd�MqN\[oMjU}STL�MONJPQdjdq[oik�J^YK'SVUf_�^s[Vbm[VLOd��¨MONJK%�JLOS * [ * PQ^YPYM + SVU

IJKhMqKmRhMqPYHJz©ikPYRmLeS!no[VLePs[ * PQ^QPyM + PYd�PQHJIrKm�5KmHJIJK�H,M�SVUjMqNJK�d=MZ[oMOKASVUjMqNJK]S *lu KmRhM�|ÎBWPYzT{JLeK�ÜrXy�!�VÝ,��X
6fNJK

�JLeS * [ * PY^QPyMqPQK�d�[VLeK%�rXî� Ô |Î� ì ST{rM�SVUaÞT�,�DU}STL�MqNrK%NrPQzTN�deMq[oMqK%[VHJI��rX��C��|¤� ì ST{rM�SVUaÞTÜ,�DU}STL�MONJK"^QS�x

deMq[oMqKoX

6fNJKDdO[Vi%�J^QK9SVU S *lu KmRhMqdaPYH,nTKmd=MqPYz,[oMqK�I�NJK�LOK;PQd�RmSTi%�JLePQdOK�IkSoU STHJ^ + E¨_	E d�|}^QS�x	��K�HJKmLez + ��Rm{CMqSV��_	E

E¨[VRmdq�hX�6fNJPYd�[o^Q^QS�x9d�MqNrK�ST�J�5STL=Mq{JHJPyM + MqS�RmSTi%�\[VLeK%MONJK%RZN\[VLq[oR�MqK�LOPYdeMqPYRmd�SVUaMONJPQd�dq[Vi%�J^YK%SoU9E¨_	E d

x9PYMON�[�^YPQvVK�dq[Vi%�J^QK'SoU	/1_	E d�|}NJPQzVNC��K�HJKmLez + ��Rm{CMqSV�$_	E­E¨[VRmdq�hXk<	[Vi%� * K�^Q^9| º �T� Ô �1PQH,nTK�deMOPQz,[oMOKmI��

/D_aE¨d�PYH�[�dOPYikPY^s[VL	xa[ + �p[VHJIAU}SV{JHJIAMqNrK��JLOS * [ * PY^QPYM + SoU�i%PQR�LOS�no[VLOPQ[ * PY^QPYM + [Vdj[kU}{rHJR�MOPQSTH�SVU�d=MZ[oMOK

U}STL�/D_aE¨d�x	[od	�rX±Ür�9U}STL�MONJK;NJPQzTN%deMq[oMqKD[VHJI��rX�ÜV�jU}STL)MqNrK1^YS!x¶deMZ[�MqKVXW6fNJPQd�RmSTi%�\[VLeKmd)xaK�^Q^\x9PYMONkMqNrK

[VdedOKmL=MqPYSTH�MON\[oMDMONJK�ikPYRmLOS�no[VLePs[ * PY^QPyM + SlRmR�{JLOLeKmHJR�K�PQd;PQHrIJKm�5KmHJIrKmH,M�SVUWdeMZ[�MqK�U}SVL * ^Q[Vbc[oLOd1[Vd�[%Rm^s[odOdmX

6fNJPYdDLOK�dO{J^yM�[V^YdOSkdONJS�x9d�MqNJ[oM�/1_	E dDIJS�PYHJIJK�KmIAK�grNrP * PyM�ST�rMOPQRm[V^¨ikPYRmLOS�no[VLePs[ * PY^QPyM + ^YKmdOd1SVU�MqK�H]MqNJ[VH

IJS%E¨_	E dm�§dO{rzTzTKmd=MqPYHJz'MqN\[oMfMONJKjIJ{rM + R + R�^QKjPQd	nVKmL + IJPY��KmLeKmH,M9U}STL	MqNJK�M�x�S�R�^s[VdedOKmd9SVUtS *lu K�R�MOdmX
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6fNJK�i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + RZN\[VLq[oR�MqK�LOPYdeMqPYRmd�[Vd�[�U}{JHrR�MqPYSTH¶SVUjd=MZ[oMOK�[VLeK]dONrS!x9H�PYH¶BWPYzT{JLOK]ÜrXy�!�T�CX

01SoMqPQR�K7MqNJK�d + i%ikKhMqL + [oLOST{JHrI�MqNrKa�r��<�R�KmH,MqK�Lm�,[oHJI�NJS�x©RZNJ[VLq[VRhMqK�LOPQd=MqPYRmdt[VLOK�PQHJIrKm�5KmHJIJK�H,MWSVUrdeMq[oMqKoX

6fNJPYd¦dO{JzVzTKmd=MqdWMON\[oM¦no[VLePs[ * PY^QPyM + RZN\[VLO[VR�MOKmL¦PYdW�JLeKmIJSVikPYH\[VH,Mq^ + RmSTi%��SVdOKmI'SoU\KmLeLq[oMOPQR�no[VLePs[oMOPQSTHrd	|}KVX�zJXY�

�§[VLeKmd���IJLeST�Jd��5KhMqRoXî��de{J��K�LOPYik�5STdOK�I]STH�MqNrK�S�nTK�Lq[V^Y^¨PQH,MqK�HJdOPyM + ^QK�nVKm^�|}x9NrK�MqNrKmLDPyM * K�LOPYdOPQHrzJ�rU°[V^Y^QPQHrzJ�

STL¦d=MqKm[VI + �W[VHJI�MON\[oM¦MONJPQdWRZN\[VLq[oR�MqK�L¦PQdWRmSTHJd=MZ[VH,MmX¦6fNJPQdWLOKmde{J^YM7[V^Q^YS!x9dpSTHJK	MOS�RmSVHrU}LOSTH,M¦M�x�Sj��SVdOdOP * ^QK

i%SCIJK�^QdaU}SVL	MqNJK�STLePQzTPYH�SVUpMqNJKji%PQR�LOS�no[VLOPQ[ * PQ^YPYM + X¨_a^s[Vbm[VLfi%PQRmLeS�nV[oLOPs[ * PQ^YPYM + PYd * K�^QPYK�nTK�I�MqS"STLOPYzTPQHJ[oMqK

PQHkSTHJK1SVU M�xaS��J^s[VR�Kmd�·7IJPQd=Mq{JL * [VHJR�Kmd	PYH�LOK�^s[oMOPYnlPQd=MqPYR;deNJSlRZvlda�JLOST�J[Vz,[oMOPQHJz�IJS�x9H�MqNJK u K�M	SVL�IJPYdOR�LOK�MOK

K�nVKmH,Mqd'|°KVX�zJXy�5�\[VLOK�dDSTL9NJSVM1dO�5SVMOdZ�fPQH�MONJK�[VRmR�LOK�MOPQSTH�IJPQdev§Xf6fNJK�U°[oR�M;MqN\[oM;MqNrK�d=MZ[oMOK��J^Q[ + d;HJS�LeST^QK

PQH�MqNJK�RZNJ[VLq[VRhMqK�L�SVU9MqNJK�ikPYRmLOS�no[VLePs[ * PY^QPyM +]* ST^Qd=MqK�LOd�MONJK u KhM'ikSlIJK�^¤� * KmRm[V{JdeK�MqNJK�[oRmRmLeK�MOPQSTH©IJPYdOv

no[VLOPQ[ * PY^QPYM + xaST{r^QI * K�i%STdeM�R�STHJde�JPQR�{JST{Jd�PYH]MqNJK�^QS�xµdeMq[oMqK"[VHrI�HJKc[VLe^ + [ * deKmH,MjPQH�MqNJK�NrPQzTN�d=MZ[oMOK

|¤?�PQ^Q^YKmL��,�JLOPynV[�MqK9RmSTi%i�{JHrPQRc[�MqPQSVH§�hXp6fNJPQd�PQd�Rm^YKc[VLe^ + HrSVM�MONJKDRm[VdOKoX76fNJPQd�LOK�dO{J^yM�U}SVLaE¨_	E daPYd)dOPQi%PQ^Q[VL

U}STL�MqNJKkRc[VdeK�SVU;/D_aE¨d�[Vd�deKmKmH�PYH©<	[Vi%� * Km^Q^D| º �T� Ô ��X�6fNJK�/D_	E d�PYH�MqNJ[oM�dO[Vik�r^QK�[o^QdOS�dONJS�x�KmI
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i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + MON\[oM�xa[Vd��JLeKmIJSVikPYH\[VH,Mq^ + R�STi%�J^QK�g¢�¢STL�KhgCNJP * PYMOKmI�HJS�no[VLePs[oMOPQSTHrd'|¤<¥STL��,�;x9PYMON

nTK�L + U}KhxöúeR�^QKc[oHJû"��STdePYMOPYnTK�SVLfHJKmz,[�MqPYnVKj^QPQHrKc[VLaMOLOK�HJIJdmX

:�UaMONJKkHw{Ji * K�L�SVU�SlRmRm{rLOLOK�HJRmK�d�SVUaikPYRmLeS!no[VLePs[ * PQ^QPyM + PQd��J^YSVMOMOKmI�[Vz,[VPYHJdeM�MONJK"MqSVMq[V^¦ik[VzTHJPyMq{JIJK

RZN\[VHrzTK9[Vd7[DU}{JHrR�MqPYSTH�SVU5d=MZ[oMOKV�,PYMWPQdtdOKmK�H%MON\[oMtMqNJK9[Vi%�J^YPYMq{rIJK�SoU\nV[oLOPs[ * PQ^YPYM + IJSlKmd7HrSVM¦RZN\[oHJzTK	x9PYMON

deMq[oMqK'|°dOK�K�BWPQzT{rLOK�ÜCXY�!�oÞ,�hX¦6fNrPQd	PYd�MqNrK�KhgC��K�R�MOKmI�LOKmde{J^YM	PYU�MONJK�KmHJK�LOz + SVUt[�zTPynTKmH�i%PQR�LOS�no[VLOPQ[ * PY^QPYM +

K�nVKmH,M�dORc[o^QKmd�x9PyMqNAMONJK'^Q{Ji%PQHrSTdOPyM + d=MZ[oMOK'SVU�MqNJK'S *wu KmR�Mk|}P¤X�KVXy�K¯1° ± °���[VHJI�PQd�U}{rLeMqNrKmL�K�nlPYIJKmHJR�K

U}STLaMONJKjSTLOPYzTPQHkSVUpMqNJK�K�ikPYdOdOPYSTHJd	LeKmde��STHrdOP * ^QKDU}STL	MONJKmdeK�nV[oLOPs[�MqPQSVHJd�MOS * K�PYH�MqNJK u KhMcX)6fNJPQd	xa[VdfMqNrK

dq[oikK�R�STHJRm^Y{JdOPYSTH�U}ST{JHJI *,+ <	[Vi%� * K�^Q^¦| º �T� Ô ��U}STL	MqNrK�dO[Vi%�J^QK�SVUW/D_aE¨d�X

:�U7MqNJK�Hl{ri * K�L�SVU7SlRmR�{JLOLeKmHJR�KmdjSVU7i%PQR�LOS�no[VLOPQ[ * PY^QPYM + PQd1�J^QSoMOMqK�I�[Vz,[oPQHJd=M1MONJK�MOSVMZ[V^¨�\{Cg]RZN\[VHrzTK

[Vd�[�U}{rHJR�MOPQSTH�SVU)d=MZ[oMOKV��MONJK�IJPYdeMqLeP * {CMqPQSVH]PQdDKhgC��K�R�MOKmI�MqS�deNJPYU�M�MOS�NJPYzTNJKmL1�\{Cg�^YK�nVKm^QdDPQH]MONJK'NJPQzVN

^Q{rikPYHJSTdOPyM + deMq[oMqKoX�6fNrKj[Vik�r^QPYMO{JIJK1SVU¨nV[oLOPs[ * PQ^YPYM + |}PQH��\{Cg�dO�\[VR�K��aIJSlKmdfPYHJIJK�KmI�RZN\[VHJzVK�x9PYMqN�d=MZ[oMOK

[Vd9dOK�KmH�PQH * SVMqN�MqNrK�S * dOK�LenTK�I�U}LO[VikKj[oHJI�MqNJKjLOK�deM9U}Lq[oikK"|}dOK�K�BWPYzT{JLeK�ÜrXy�!� ì �aPYH�MqNJKjIJPYLOKmRhMqPYSTH�SVU
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NJPYzTNJKmLD[Vi%�J^QPyMq{JIJK�dDPYHANJPQzVNJKmL�d=MZ[oMOKmdj[VdDKhgC��K�R�MOKmI�X�`CPQzVHJPY�\Rm[VH,Mq^ + i%STLeK�K�nVKmH,Mqd�[VLeK�RmSVHJRmK�HwMOLq[oMOKmI

PQH�^QS�x�KmLDK�HJKmLez + �\{Cg * PQHrdDPQH�MqNJK�^QS�x
d=MZ[oMOK�nTK�LOde{Jd�MqNJK�NJPQzVN]deMq[oMqKoX16fNrPQdDPYd1i%STLeK�KhnCPYIJKmH,M�x9NrKmH

^QSlSTvwPQHrz�[oMfMONJK�S * deKmLeno[oMOPQSTHrd	dONJPyU�MqK�I * [VRZv�PQH,MOS�MqNJK�LeKmd=M;U}LO[Vi%KVX¦6fNJPYd	MqLeKmHJI�PQdadOKmK�H�i%STLeK�Rm^YKc[VLe^ +

x9NJK�H�MqNJK%KmHrKmLOzVK�MqPYRmd�SVU	i%PQR�LOS�no[VLOPQ[ * PQ^YPYM + PQdjPYHwnVKmd=MqPQzT[oMqK�I *,+ �J^QSVMeMqPYHJz�MqNJK�[cnTKmLO[VzTK"�\{Cg�RZN\[VHrzTK

�5KmL�KhnTKmH,M%[Vd�[�U}{JHJRhMqPQSVH�SVU9deMq[oMqKoX�BWPQzV{JLOKkÜrXy��ÞT�]R�^QKc[oLO^ + deNJS�x9d�MqN\[oM�MqNJK�[�nVKmLO[VzTK��\{Cg�RZN\[VHrzTK

SVU7Km[VRZN�K�nVKmH,MjPQHrRmLOKm[VdOK�d *,+ [kU°[VR�MOSTL;SVU�ÜkPYH�MqNrK�NJPQzVN]deMq[oMqK�|Î�rXy��Ü"MqS��rX±Ü ì i�- + PQH�MqNJK�S * deKmLenVKmI

U}Lq[oikKc�hXt´�NrKmH"MqNJK9dq[oikKfS * dOKmL=no[oMqPYSTHJd�[VLOKfdeNJPYU�MOKmI%PQH,MqS�MONJK9LOK�deM)U}Lq[Vi%KfSVU�Kc[VRZN%S *lu K�R�Mm�wMONJK9LOK�dO{J^yM

PQd	nlPYLeMq{J[V^Q^ + MONJKjdq[Vi%KV·)['dONrPYU�MfU}LOSVi��rX º ��MqS%�rX±Þ,��i�- + X
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º ÝV�

4DH�PQH,nVKmdeMOPQz,[�MqPQSVH�SVU¨MqNJK�LeKm^Q[oMqPYSTHJdONrPQ��SVU¨MONJK�IJ{rM + R + Rm^YK ù nTKmLedO{Jd9M�x�S u KhMf�\[VLO[Vi%K�MqK�LOd�|Î�'~�/;b

Lq[oIJPQS��\{Cg"[VHJIk[V�J�\[VLeKmH,M�MqLq[oHJdenVKmLOdeKDde��K�KmI��lü�ý þCÿ��!�,SVU¢i�[oMOKmLePs[V^CPQH'MqNJK u KhM��Wx	[od�{JHrIJKmL=MZ[VvoKmHkU}SVL

MqNrPQd	dO[Vik�r^QKDSoUWE¨_	E d�X76fNJK�no[V^Q{JK�d	SVU¨MqNrKj�'~�/;b�Lq[oIJPQS��J{Cg�x�KmLeK�MZ[VvoKmH�U}LOSTiÍno[VLOPYST{Jd�dOST{JLeRmK�d1[od

RmSVik�JPY^QK�I *,+ 01²�F ú �§[VHJI�MONJKjü�no[V^Q{rKmdfxaK�LOK�[VH][cnVKmLq[ozTK�U}LeSTiö-VSTLedeMq[VI]KhMD[o^¤X¨| º �T�r�!���§27PQHJK�L1[oHJI

²7Irxa[VLOIJd�| º �T� Ô ���\[VHJI�¸)KmLeikK�{J^QK�H�[oHJIA<aSVNJKmH�|=� ìVìVÔ �hX76fNrK��"~j/1b��\{Cg�x	[Vd;RmSVHwnVKmL=MqKmI]PQH,MqS'MqNrK

LOK�deM9U}Lq[oikK�PYH�MONJK�dq[Vi%K�i�[oHJHJKmL;[VdfMONJKjST�rMqPYRc[V^��\{Cg�|}dOKmK1_�ÜrXy�!��X�6fNrK��J^YSVMqdfSoU¦IJ{rM + R + Rm^YK�nVKmLOde{Jd

�T~j/1b�LO[VIJPQS'�\{lg�[VHJI�[V�J�\[oLOKmH,M;dO�5KmK�IJd1[VLOKjIJPYdO�J^Q[ + KmI�PQH�BWPYzT{JLeKmd;ÜrXy��Þr�j[VHJI�ÜrXy��Þ º LOK�dO�5KmRhMqPYnVKm^ + X
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6fNJKmLeK�[o�J��Km[VLOd	MOS * KjHJS"LeKm^s[�MqPQSVHJdONJPY� * K�M�x�KmKmH�MqNJK�Ir{rM + R + R�^QK�[VHJI�KmPyMqNJK�LaMqNrK��V~�/;b��\{Cg�SVL

MqNrK1[o�J�\[VLeKmH,M�dO�5KmKmI%SVU5MqNJK u KhM)PQH'MqNJPYd7dq[Vi%�J^YK	SVU¢Ep_aE¨d�X¦6fNJPYd�PYd7[�nTK�L + IJPy�¢K�LOKmH,M�LOK�dO{J^yM7U}LOSTi3MqN\[�M

�YÖ�Õ/Ì¨Í\Å+Î¸ÛÞËlËWß�ÎfÕ/ÌUÈ©ÑµÄPÝ�Ì<ÍDËWß�È/ÛÞà�Õ©Î¸Ó{ëdÛÞÎfÕ¼É@Ì-Î¸ÌYÔ9Î¸ÌYÉ£Ü+ÅWÍfÛ�Å4Ý/ÛÇÆÇÛ}Î�×cÜWÌ<Í\ÓfÑµÓRÎfÕµÌ#ÎfËWÎ¸Å4ÆqÈ�Ñ/ÄPÝ�Ì<ÍJË4ß�È/ÛÇàWÕ©Î¸ÓDëdÛ}Î¸Õ
ÄRÛÇÔ<ÍfË+Ü+ÅWÍfÛ�Å4Ý/ÛÇÆÇÛ}Î�×RËWÝ�ÓoÌYÍfÜ+Å+Î¸ÛÞË�ÈµÓYõ©Ìkb@Ð/ÍfÌ�ÓfÓfÌYÉ�ÅWÓdÅ&Ð�Ì<Í\Ô-ÌYÈ�Î\Å4à�ÌWá� ð6Ï Ã@Ï ÷+èþ<3Ïègò=�b©Î¸Í¸ÅWà�ÅWÆÇÅ�Ô9ÎfÛ�Ôè� Å+Î\Å4ÝµÅ�ÓoÌ�õ@Õ©ÎoÎfÐ�ö�÷�÷~È/Ì�É@ëdëdë�á ÛÇÐµÅ�Ô4á Ô<Å4ÆÞÎfÌ�Ô\Õ(á ÌYÉ@Ñ�÷
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LOKm[VRZNJK�I *w+ <	[Vi%� * Km^Q^1| º �T� Ô ���tx9NJSVdOK�dO[Vik�r^QK%SVU9/D_aE¨d�dONJS�x�KmI$[��5STdOPyMqPynTK�^YPQHJKm[VLjLOK�^s[oMOPQSTHJdeNJPQ�

x9PYMON * SVMON�MONJK��"~�/;b�Lq[VIJPYS'�\{Cg�[VHrI�MONJK�[V�J�\[VLeKmH,M;dO�5KmK�I�X

ç�� ê �Yá �¢Á�¾�ÙpÃVÁ!Ù¨¾�¿]�¨ÙtÅpÃVÁ!Ö}½�Å¡ÖÎÅ­Á�Âp¿���¿lË�Ák�¨¾!À\Ê�¿

6fNJK%PQH,MqK�LO�JLeK�Mq[oMqPYSTH�SoU�MONJK%no[VLePQST{rd��J[VLeMOd�SoUf[�deMqLe{JR�MO{JLOK%U}{JHJRhMqPQSVH¶|Î`rB7�1U}STL�MqNrKkPYIJKc[V^7Rm[VdOK"xa[Vd

PQH,MOLOSlIJ{JRmK�I]PYHs_�ÜCX�ÜrX º Xf6fNJK�PQH,MqK�LO�JLeK�Mq[oMqPYSTH�SoU7[VRhMq{\[V^W`rBWd;LOK�¹w{JPQLeKmdDdei�[o^Q^�i%SCIrPY�\Rm[oMqPYSTHJdfSVU¦MONJKmdeK

STLePQzTPYH\[V^WIrK��\HJPyMqPYSTHJdm�¨deKmK%KVX�zJXY�W`r[VzT[VL�K�M�[V^¤X7| º �T� Ô �hX"6fNJK%ikPYHJPQi�{Jiø[VHJI�ik[�gCPQi�{JiøMOPQi%Kh��dORc[o^QKmd

[VLeK * K�deM)IJKhMqK�LOi%PQHJK�I�x9PYMON"[VH"[VIJK�¹l{J[oMqK�^ + dq[Vi%�J^QK�I'^QPYzTN,MWR�{JLenVKfRmSTH,MZ[oPQHJPYHJzDMqK�ik�5STLO[V^CdO[Vi%�J^QPYHJzDPYH

* SVMqN'SVU§MONJSTdOK	MOPQi%Kh��dORc[o^QKmd�XW_�KmRc[o{JdOK	MONJPQd¦PYd¦HJSVM¦^QPQvoKm^ + MOS * K	[VRZNJPQKhnTK�IkPYH�HJPQzVNwMO^ + ^QPYzTN,M¦R�{JLenVKmdm�wMqNrK

MqPYikK���deRc[V^YK,|°dq� U}SV{JHJI�x9PY^Q^wPQHJIrPQRc[�MqK'Y��RT>V-�Fî��cMqPYikK���dORm[V^QK�d U}STLtMONJKaMqNrKa^QPYzTN,MpRm{JL=nTKfPQHrIJPQRm[oMqK�I *,+ [1^QSlRc[V^
ik[�gCPQi�{Ji�|°�5Kc[ovldjSTL��r^s[oMOKc[V{Jd�PYH�[VH�PQHJR�LOKm[VdOPYHJz��\[VLeMjSoU�MONJKk`rB7��X�:�U«�¨NJS�xaKhnTKmL��tHrS�d=MZ[oMOPQd=MqPQRm[V^Q^ +

dOPYzTHJPy�\Rc[VH,M%|}P¤X�KVXy��Å º h�Ý�¹¨�1ik[�gCPQik[�PQd�deKmK�H��¨STHJ^ + MqNrK'^QS�xaK�L�^QPYikPyM1SoUa[�RZNJ[VLq[VRhMqK�LOPQd=MqPYR�MqPQi%Kh��dORm[V^QK



º Ý º

Rc[oH * KjIJK�MOKmLOi%PQHrKmI�U}LOSTi MqNJKj^YSTHJzTK�deM9MqPYikK�^Q[Vz'dOK�KmH�X

:�M)dONJSV{J^QI * KfHJSVMqK�I%MON\[oM7MONJK	MqPYikK���dORm[V^QK�d¦IJKhMqKmLeikPYHJKmI�U}LeSTióMONJK1`rBAPQH�MONJK9S * deKmLenVKmI%U}Lq[Vi%Kf[VLeK

IJPYLOKmRhMq^ + LeKm^s[�MqKmI�MOS"MONJSTdeK�PYH�MqNJK�LeKmd=M;U}LO[Vi%K�[VHJI�nlPQR�KjnVKmLedq[rX)6fNJKjRmSVHwnVKmLedOPQSVH�U°[VRhMqSTLfPYd	MqNJK�dO[Vi%K

{JdeKmI"MqSjdONJPyU�M¦MqNrKfS * dOK�Leno[oMOPQSTHJd * [VRZv�PQH,MOSjMONJKfLOK�deM7U}LO[VikKoXW6fNJPYd7PQd7PY^Q^Q{rdeMqLO[oMqK�I�PQH"²7¹w{\[oMOPQSTH�|°ÜrXY�V�!�h�

x9NJK�LOKÆð y�PQd�MONJKkMOPQi%Kh��deRc[V^YK'PQH�MqNJKkKmi%PYMeMqKmI¡|°LeKmd=M��jU}LO[Vi%KV�Ðð *�PYd�MONJKkMOPQi%Kh��deRc[V^YK'PQH�MqNJKkS * deKmLenVKmI

U}Lq[oikKo�\[VHJI�ekPYd	MqNJKjLeKmIJdeNJPYU�Mm�

ð y�ý ð *�|«�aëåe,� v�½ h |ÎÜrXy�T�!�

6fNJK�`rBtd�U}STLjMqNJK�LeKmd=M�U}Lq[Vi%K%^QPQzVNwM�Rm{rLenTK�d�¾%[VLeK�dONrS!x9H�PYH�BWPYzT{JLOKkÜrXy��ÞTÜA[oHJI�MqNrKkno[V^Q{rKmd�U}SVL

[VH + MOPQi%Kh��deRc[V^YKmdD[VLOK'de{Jikik[VLePQbmK�I�PQH�6t[ * ^YK"ÜrX Ô |}dONJS�x9H�[oU�MqK�L�MqNJK��JzT{JLOKc�h� x9NJK�LOK"RmST^Y{Ji%HJd��T� º �

[VHJI�Ü�[VLOK'MqNrK%S *lu KmRhMc�tG16@I\[�MqK"SVU�MqNJK%S * deKmLeno[oMOPQSTH¢�t[oHJI�MONJK'�\^YMOKmL�PYH�x9NJPYRZN�PyM�x	[od�S * dOKmL=nTK�I��

LOK�dO�5KmRhMqPYnVKm^ + XD6fNrK�no[V^Q{rKmdDSoU)[VH + RZN\[VLq[oR�MqK�LOPYdeMqPYR�MOPQi%KmdORm[V^QK�d;[VLOK�^QPQd=MqK�I]PQH�RmST^Y{Ji%H Ô X96fNJK�nV[o^Q{JK�d

SVU5MqNJK9MqPYikK���deRc[V^YKmd7[VHrIk�5KmLeRmKmH,M	[Vik�r^QPYMO{JIJK�d¦SVU¢MONJKfno[VLOPQ[ * PQ^YPYM + PQHrIJKhg%[oLOK9^QPYdeMqK�I"PQH"RmST^Y{Ji%HJd���[oHJI

Ý'LOK�dO�5KmR�MOPYnVKm^ + |}dOK�Km_�ÜCX Ô X±Ü,��X74D^Q^�MqPQi%Kh��dORm[V^QK�d	¹w{JSVMqK�I][oLOKjLOK�deM9U}Lq[Vi%K�no[V^Q{rKmdmX

BWPQzV{JLOK�ÜrXy��ÞTÜ%IJPQde�J^s[ + d;MONJKj�\LOd=M�STLeIJKmLD`rBWd1SVU7[V^Y^ ^QPYzTN,M1R�{JLenVKmdDx9PyMqN�LOKmdeST^YnVKmI]no[VLePs[ * PQ^QPyM + [oHJI

^s[oLOzTK9KmHrST{JzTN�MOKmi%��SVLq[V^§dq[oik�J^YPQHJzk|}P¤X�KVXy�CK�HJST{JzTN�S * dOK�Leno[oMOPQSTHJdq�7MOS'[VIJK�¹w{\[oMqK�^ + IJKh�\HJK1MONJK�`CBaXrB\STL

4;.æ� º Ü,��ë3��Ý�STH©MqNJK�HJPYzTN,M"SVU��cÜ�.�RhM�� ì ÞTÝr�7MqNrKmLOK�PYd"[�R�^QKm[VL'PQHJIrPQRc[�MqPQSVH�SVUD[�MOPQi%Kh��dORc[o^QK�[�M

C»�ih±Ü�NJST{JLedm� * {rM�HJS�dOPYikPY^s[VL1PQHJIJPYRc[oMOPQSTH�SVH�MONJK%HJPQzTN,MjSVU1�T�k01S�n©� ì Þ,�CX"6fNJK%RZN\[VLq[oR�MqK�LjSVU	4;.

� º ÜT��ë$��Ýr��df`rB�PYH�.�R�MOS * K�L	SVU)� ìVì ��deNJS�x9dfi�{J^YMOPQ�J^YKfMqPQi%Kh��dORm[V^QK�d�MqNJ[oMf[VLeKDR�^QKc[oLO^ + deKmKmH�PYH�[V^Y^ * {CM

MqNrK��\LedeM1HJPQzVNwM;[�M1deNJSTL=MqKmL;^s[ozTd;[Vd9PQHJIJPYRc[oMOKmI *,+ MqNJKjno[VLOPYST{Jdf�5Kc[Vvwd�|°KVX�zJXy�>C3�ih±Ü'MqSk�rX Ô NJSV{JLD[oHJI

å&��NJSV{JLZ��XA6fNJK�RZN\[oLq[VRhMqKmL'SoUfMqNJK�`rB¬SVUfMONJK�^QPYzTN,M�R�{JLenVKmd"0;S!nVKmi * KmL�SVUj� ìTì ��PQd�IJPY��KmLeKmH,M + KhM

;YÖ�Ë�Í¸Ì<ÄRÛÇÈµÉDÎfÕ/Ì�Í¸ÌYÅ�É@Ì<Í�õ©ÎfÕ/Ì�Í¸ÌYÓoÎdß�Í¸ÅWÄRÌ ÆÇÛÇàWÕ©ÎKÔ-Ñ/Í¸ÜWÌ�Ó�ÅWÍfÌa`µÑ b�É@ÌYÈµÓoÛÞÎ�×{Ü�Ì<Í\ÓoÑµÓ>Î¸ÛÞÄRÌ�ÛÇÈJÕµËWÑ/Í\Ó<á
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[Vz,[oPQH�X	?�STdeMDdONJS�x
MOPQi%Kh��deRc[V^YKmd9SVU * KhM�xaK�KmHsCó�$hî�"[VHJI`C º NrST{JLOd��5x9PyMqN�M�xaSkMqPQi%Kh��dORm[V^QK�d;SVH�MqNrK

HJPYzTN,M1SoU7�TÞ%01S�n5Xf6fNJK�`rB­STH º �%01S�n�� ìTì �'dONrS!x9d1STHJKjMqPYikK���dORm[V^QKj[�M�C�� h±Þ%NrST{JLOd�X	6fNJK�`rBWd;STH

MqNrK%HrPQzTN,M�SVU1��Þ�.�RhM%� ìTì Þ�dONrS!x9d�[�MqPQi%Kh��dORm[V^QK�SoU	[ * ST{rM��rX���NJST{JLedm�¨x9NJPQ^YK�MqNJK"I\[�MZ[�STH­� ì .�RhM

� ìTì Þ"deNJS�x9dD['NJPYH,M9SVU¦["dOPYikPY^s[VL)MqPYikK���deRc[V^YKVX¦6fNJK�`rB©U}STL���Ü%-T[VH º �V� Ô dONJS�x9d;HJS%MOPQi%Kh��dORc[o^QKVX
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BWPYzT{JLOKjÜCXY��ÞVÜ�|°RmSVHwMOPQHw{JK�I§�

6fNJK1`rBWd¦U}STLf�V�!�VÝ¨ë ºVì �1[oLOK9[V^Y^CnTK�L + dePQi%PQ^s[oLmX 6fNJK9HJPYzTN,Mqd¦U}STLWx9NrPQRZN"MqNJK + xaK�LOK9Rc[o^QRm{r^s[oMOKmI"[VLeK

� ì MONJLOSV{JzTN ºoÔ -T[oHl{J[VL + SVU9� ìTìVÔ X�6fNJK + [V^Q^pdONJS�xóSTHJK�no[VLePs[ * PQ^QPyM + MqPYikK�dORm[V^QKoX�6fNJK�^Q[VdeM º HJPQzTN,MOd

[VLeK1^YKmdOd�xaK�^Q^5dq[Vi%�J^YKmI�[oHJIkMONJPQd�PQd�dOK�KmH�PQH%MqNJK1¹w{\[V^QPyM + SVU�MONJK�`CBaXw6fNJKDM + �JPQRm[V^\MqPYikK���dORm[V^QK�da[oLOK;STH

MqNrK�SVLOIJK�L;SoUa�jNJST{rLmX

6fNJK�`CB�U}STL)MqNrK1HJPYzTN,M�SVU¦��Ý�?][ + � ìTì ��U}STL7MqNrK1S *wu KmR�M1��Ý ºVº�í�ºVì ��dONJS�x9df[�MqPYikK���deRc[V^YK9[VLOST{rHJI
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BWPYzT{JLOKjÜCXY��ÞVÜ�|°RmSVHwMOPQHw{JK�I§�

�rX��%NJSV{JLmX1.�H�MONJK�HJPYzTN,Mqd;SVU º ÜC� º �C�5[VHJI º �"4D{Jz�� ìTì �l�§MONJKmLeK�[VLeK�MOPQi%Kh��dORc[o^QKmd9PYHJIJPQRm[oMqK�I�U}STL9MqNrK

�\LedeM º HJPQzTN,MOd;SoUW^YKmdOdfMON\[VH�STHJKjNJST{rLm�Jx9PYMON�HJS%MOPQi%Kh��dORc[o^QKDPYHJIJPYRc[oMOKmI�U}STL	MqNrK�^Q[VdeM9HrPQzTN,McX

6fNJKD`rB�STH'MqNJK9HJPYzTN,M7SVU¢�r�94D�JLf� ìVì Ý�dONJS�x9d)MqN\[oM9�cÝTÜTÜ¨ë�ÜTÞ º N\[Vd)[�MOPQi%Kh��deRc[V^YK	SVU�C¥�ih���NrST{JLmX

.�H�MqNrKDHJPYzTN,M	SVU º ��4D�JL1� ìTì ÝC�wMONJK�RZN\[oLq[VRhMqKmLaPQd)nCPYLeMO{\[V^Q^ + PQIrKmH,MqPYRc[V^Î� * {rMax9PyMqN��5SCSVLOKmL�LOK�dOST^Y{rMqPYSTH�X

6fNJKkHJPQzTN,MOd�SVU	�TÜ�4D�JLk� ìTì Ý�[VHJI��TÞ]-V{rH º �T�V� * SVMqN�dONJS�x�nVKmL + dePQi%PQ^s[oL�RZN\[VLO[VR�MOKmL�PYH�MONJKmPYL�`rB
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BWPYzT{JLOKjÜCXY��ÞVÜ�|°RmSVHwMOPQHw{JK�I§�

x9PYMON�MOPQi%Kh��deRc[V^YKmd;SVUPg º NrST{JLOd�X16fNrK�^s[Vd=M º `rBWd;U}STL���ÝVÜTÜ;ë¶ÜTÞ º [oLOKjU}LOSTi�MqNrK�HJPYzTN,Mqd;SVU º ��[oHJI

ºTº ?][ + º �T� Ô X¦6fNJK + Kc[VRZN�PQHJIJPYRc[oMOK�[�MqPYikK�dORc[o^QK�SVUW[ * ST{rM;�rX±Ý"[VHJI��rX ì NJSV{JLm�\LeKmdO�5KmRhMqPynTKm^ + X

6fNJKjS *lu K�R�M1Ü,<�Ü Ô ��|=��Ý Ô �)ë�Ü ìTì ��NJ[Vd;[�zTKmHJK�Lq[V^Y^ + HJSTPYdOPQK�L	¹w{\[V^YPYM + MOS"PYMqdf`rBWd	x9NJPYRZN�d=MZ[VL=M9STH

MqNrK'HJPQzTN,MDSVU;� ì ?][ + � ìTì �%x9PyMqN�[VH�PYHJIJK�MOKmLeikPYH\[oMqK�MqPYikK���dORm[V^QKoX�4@dePQi%PQ^s[oL;LeKmde{J^YM�PYd�dOK�KmH�U}STL�� ì

?][ + � ìTì ÞrXD6fNJK�HJPYzTN,Mqd�SVU9�cÞ�?][ + � ìTì Þ�[VHrI�� Ô 41�JL º �T�V��dONJS�x3dOPYHJzT^YK�MqPYikK�dORm[V^QK�d1SVULC º [oHJI
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C@�ih���NJST{JLed�LOK�dO�5KmRhMqPYnVKm^ + Xj6fNJK"`rBtdDU}STLDMONJK�HJPYzTN,MqdDSoU1����[VHJI©��Ýk4D�JL º �T�T�r��[VHJI º �'?][ + º �T�C�

dONrS!x3MqPYikK���deRc[V^YKmdÑå���NJST{rLm� [VHrI©�!��4D�JL º �T�T��PYHJIJPYRc[oMOKmdDHrS�MqPQi%Kh��dORm[V^QKoX�6fNJK'HJPYzTN,Mqd�SVU��VÝ�-V{JH

º �T�V��[VHJI��!��-V{JH º �T�r��deNJS�xµMqPQi%Kh��dORm[V^QK�d1SVU7[ * SV{rM��TX±��[oHJI�ÜrX Ô NJST{rLOdDLeKmde��K�R�MqPynTK�^ + X�Ü,<¥Ü Ô �"STH

MqNrK1HJPYzTN,Mqd)SVUW��Ýr�\�!�C�l[VHrI���Þ�-V{JH º �T�r�9KhgCNJP * PYM)i�{J^YMOPQ�J^YKaMqPYikK���dORm[V^QK�d * KhM�xaK�KmH��CX�Ü�[VHJI º Xî��NJSV{JLOd�X

6fNJK;MqPQi%Kh��dORm[V^QK�d7STHkMONJK1HrPQzTN,Mqd)SVU º ��[oHJI º �D?][ + º �T�TÜj[VLeK1PYHJIJKhMqKmLeikPYH\[oMOKVXW6fNrKD^s[odeMa`rBWd)U}STL�Ü,<
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BWPYzT{JLOKjÜCXY��ÞVÜ�|°RmSVHwMOPQHw{JK�I§�

Ü Ô ��[oLOK�U}LeSTi�MONJK'HJPQzVNwMOd�SVU ºTº � º Ür� [VHJI ºoÔ ?�[ + [VHJI�[V^Y^tdeNJS�x@IJPy�¢K�LOKmH,MjRZN\[oLq[VRhMqKmL�·�[���SVdOdOP * ^QK

MqPYikK���deRc[V^YK�[oM�C¥�ih±Ü%NJSV{JLOd;[VHJI�IJKh�\HJPYMOK�SVHJK�[oMj�TX Ô NJSV{JLOdfU}STL ºTº ?][ + £5["MOPQi%KmdORm[V^QKDSVU7�rX Ô NJST{JLed

U}STL º Ü%?][ + £5[VHJI�['MqPQi%Kh��dORm[V^QK1SVUa�VXî�'NJST{JLedfU}STL ºoÔ ?][ + X

6fNJK%`rBWd;U}STL�_aE­E¨[VR�| ºTº �V�Dë Ôwº �,�1[VLeK�zTK�HJKmLO[V^Q^ + nTKmL + x�Km^Y^tIJKh�\HJK�I�X�?�STdeM�dONJS�x&[�IJK��JHJPYMOK

MqPYikK���deRc[V^YK%x9NJPYRZN�^QPQvoKm^ + [oLOPQdeKmd�U}LeSTiª_	E E¨[VRo�±d�STdOR�PQ^Q^Q[oMqSVL +�* LePQzTN,MqHrKmdOd�no[VLePs[oMOPQSTHrdmX�F�{JKkMqSAMqNrK
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BWPYzT{JLOKjÜCXY��ÞVÜ�|°RmSVHwMOPQHw{JK�I§�

Hw{Ji * KmL9SVU¦`rBWd	U}STL	MONJPQdfS *lu KmRhMc�\STHJ^ + ['LOK��JLOK�dOK�HwMq[oMqPynTK�dq[Vi%�J^YK�x9PQ^Q^ * K�IrKmdOR�LOP * K�I]PQH�IrK�MZ[oPQ^¤XW6fNJK

`rBWd1U}STL��!��`CKm��� ìTì �C£ ºVì `CKm��� ìTì �C£ º ��-V{J^a� ìVì Þr£ º �k4D{Jz�� ìVì Þr£ º ��-V{J^ º �T�T�r£ [oHJI��TÝr�¢�TÞr��[oHJI

�T��4D{Jz º �T�V��[oLOK�[V^Q^aKhgCRmK�^Q^QK�H,M�K�gJ[oik�J^YKmd"SVUD[�dePQHJzV^QK�RZN\[VLO[VR�MOKmLePQdeMOPQR�MqPYikK���deRc[V^YKV�7M + �JPQRm[V^Q^ + ����Ü

NJST{rLOdmX)6fNJK�`CB�U}LOSTi MqNJK�HJPYzTN,Mqd	SoU��cÝ"`CKm��� ìTì ��[VHJI�� ì 41{Jz�� ìTì � * SVMqN�deNJS�x¥[�úeIrST{ * ^YKmû��5Kc[Vv

U}STL;MqNJK�M + �JPYRc[V^pMqPYikK���dORm[V^QKoX16fNrPQd�PYdDIJ{JK�MqS�MqNrK�i�{J^yMqPQ�r^QKjK�nVKmH,MqdjKhgCNJP * PYMOKmI *,+ _	E$Ep[oR�PQH�MqNJSTdeK
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HJPYzTN,MqdmXD?][VH + SVMqNrKmLOd1dONJS�xó[�R�STik�r^QKhg�RZNJ[VLq[VRhMqK�LDSVU)i�{r^YMqPY�J^QK�RZNJ[VLq[VRhMqK�LOPQd=MqPYR�MqPYikK���deRc[V^YKmd�|<y º �h·

� ì `lKm��� ìTì �l��� ì 41{Jz�� ìTì Þr� º Ü"-V{J^ º �V�T�r�J[oHJI�� ì .�R�M º �T� º [oLOK�[V^Y^�zVSCSlI�Khgr[Vi%�J^YKmd	SVU MONJPQdaRm^s[odOdmX

6fNJK�LeKmik[VPQHrIJKmL�SVU�MONJK�`rBtdadONrS!x®dePQi%PQ^s[oL7RZN\[VLq[oR�MqK�LaSTL�dOPYik�J^ + PQHrIJK�MOKmLOi%PQHJ[oMqKfMqPYikK���deRc[V^YKmd�IJ{JK1MOS

dO�J[VLOdeKmL9MqKmi%�5STLq[V^¢dq[Vi%�J^QPYHJz�STL9HJSVPQdOPYKmL	IJ[oMZ[�|°deKmK�KVX�zJXY� �cÞk`lKm��� ìTì ��[VHJI º ��`CK���� ìTì Ý,�hX�.DnTK�Lq[V^Y^¤�

_	E�E¨[VRo�±dfMOPQi%Kh��deRc[V^YKmdf[oLOK * KhM�xaK�KmH]�rXî��MOS��CXy�jNJST{JLed9PQHJR�^Q{JdePYnTK�^ + X
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6fNJK�`rB®x	[Vd�Rc[V^YRm{J^Q[oMqK�I�U}STL�MqNJKkS * deKmLeno[oMOPQSTHrd�SVU9ÜT< ÔTÔ Ý�| ºTºTº Ü!�«�,� º ��SVH�STHJ^ + MqNJKkHJPQzTN,M�SVU

�,��.�RhM º �T�r�V�CMqNrK�STHJ^ + S * dOK�Leno[oMqPYSTHJdax9PyMqN�d=MZ[oMOPQd=MqPQRm[V^Q^ + dOPYzTHJPY�JRc[VH,M	i%PQR�LOS�no[VLOPQ[ * PY^QPYM + X 6fNJK�`rB�U}SVL

MqNrPQdfHJPYzTN,M9PQHJIJPYRc[oMOKmd	M�x�S%MOPQi%Kh��dORc[o^QKmdfSoU¦�rX±Þ"[VHJI��TX±Þ"NrST{JLOd�X
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� º Ü,�fë®��Ý Ô � ì ÞTÝ��c���cÜ ¸ �rX±Ü y¡�ihî� ÜCX��
� º Ü,�fë®��Ý Ô � ì Þ,���V�%�V� ¸ Ú@Ú@Ú y¡�ih ì ì XY�
� º Ü,�fë®��Ý Ô � ìTì ���c� º � ¸ �TXy� � h�Ý º Xî�
� º Ü,�fë®��Ý Ô � ìTì ���c� º Þ ¸ �rX Ô �Y�TX Ô � º X±Ür��ÜCXY� y¡ÜihY� ÜCX�Ü
� º Ü,�fë®��Ý Ô � ìTì ���c� ºoì ¸ �TX ì º h Ô Ô XY�
� º Ü,�fë®��Ý Ô � ìTì ���c�%ÜV� ¸ º X±� Üih�Ü �lX º
� º Ü,�fë®��Ý Ô � ìTì ���c�%ÜC� ¸ �rX±Ür�±�rX±Ý y¡�ih�Þ ÜCX��
� º Ü,�fë®��Ý Ô � ìTì �'�V���T� ¸ Ú@Ú@Ú y º h ì �VX�Þ
� º Ü,�fë®��Ý Ô � ìTì �'�V���VÝ ¸ �TX±Ü y¡Üih º Ô Xî�
� º Ü,�fë®��Ý Ô � ìTì �'�V���T� ¸ �TX ì y Ô hY� ÜCXî�
� º Ü,�fë®��Ý Ô � ìTì �'�V���VÞ ¸ �rX±Þr�y�TX ì y¡Üih ì ÝCXî�
� º Ü,�fë®��Ý Ô � ìTì ���V��� ì ¸ �TX�� y º h ì Ô �VX�Ü
� º Ü,�fë®��Ý Ô � ìTì ���V� º � ¸ �TX±Þ y º h Ô º �lX Ô
� º Ü,�fë®��Ý Ô � ìTì Þ��c���cÞ 8 �rX�� y � h�Ü �lX�Ý
� º Ü,�fë®��Ý Ô � ìTì Þ��c��� ì 8 �rX�� y � h Ô ÞCX�Ý
� º Ü,�fë®��Ý Ô º �T� Ô �C�%�cÜ 8 Ú@Ú@Ú � h�Þ ÜCX Ô

�T���VÝ9ë ºVì � � ìTìVÔ �C�%� ì 8 �rX ì y º h�Ü º X�Ý
�T���VÝ9ë ºVì � � ìTìVÔ �C� º � 8 �TX ì � h�Ý �VX ì
�T���VÝ9ë ºVì � � ìTìVÔ �C� º � 8 �TX º y º h ì ÜCXY�
�T���VÝ9ë ºVì � � ìTìVÔ �C� ºVº 8 �rX�� ÜihY� Ô XY�
�T���VÝ9ë ºVì � � ìTìVÔ �C� º Ü 8 �TXy� y º h Ô �VX º
�T���VÝ9ë ºVì � � ìTìVÔ �C� º�Ô 8 �rX±Þ � hY� º X�Ü

�cÝ ºTºDí$ºVì � � ìTì ���T���cÝ 8 �rX�� y � hî� Ô �lXî�
�cÝ ºTºDí$ºVì � � ìTì ���VÞ º Ü 8 �rX�� y � h Ô �lX�Þ
�cÝ ºTºDí$ºVì � � ìTì ���VÞ º � 8 �rX�� � h º ÝCX�Þ
�cÝ ºTºDí$ºVì � � ìTì ���VÞ º � 8 Ú@Ú@Ú y � h ì �VXY�

��ÝVÜTÜ9ë­ÜTÞ º � ìTì Ý'� Ô �C� 8 �rX�� y � hY� ÞCX��
��ÝVÜTÜ9ë­ÜTÞ º � ìTì Ý'� Ô �VÜ 8 �TXy� � h º ÞCX��
��ÝVÜTÜ9ë­ÜTÞ º � ìTì Ý'� Ô�º � 8 �rX�� y¡�ih�Þ �VXî�
��ÝVÜTÜ9ë­ÜTÞ º º �T�T�'�VÝ%�VÞ 8 �TX�� Ú@Ú@Ú �lXî�
��ÝVÜTÜ9ë­ÜTÞ º º �T� Ô �T� º � 8 �rX±Ý � h�� �CX ì
��ÝVÜTÜ9ë­ÜTÞ º º �T� Ô �T� ºVº 8 �rX ì � h º º XY�

��Ý Ô ��ë­Ü ìVì � ìTì ���T��� ì 8 Ú@Ú@Ú � h�� º ÝCXî�
��Ý Ô ��ë­Ü ìVì � ìTì Þ'�T���cÞ 8 º X±� y º hî� �VX�Ý
��Ý Ô ��ë­Ü ìVì � ìTì Þ'�T��� ì 8 Ú@Ú@Ú y¡Üih º �VXî�
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��Ý Ô ��ë­Ü ìVì º �T�T�'� Ô � Ô 8 �rX�� y¡�ih�Þ �VX Ô
��Ý Ô ��ë­Ü ìVì º �T�T�'� Ô ��� 8 �TXy� y � h�Ü ÞCXY�
��Ý Ô ��ë­Ü ìVì º �T�T�'� Ô �cÝ 8 �TX±Ý y � h�Ý º XY�
��Ý Ô ��ë­Ü ìVì º �T�T�'� Ô ��� 8 Ú@Ú@Ú �ih Ô Ô X ì
��Ý Ô ��ë­Ü ìVì º �T�T�'�VÝ%�VÝ 8 �TX±� �ihî� ÜCX º
��Ý Ô ��ë­Ü ìVì º �T�r�j�T� º � 8 �TX�� y � h º ÜCXî�
��Ý Ô ��ë­Ü ìVì º �T�r�j�VÝ���� 8 ÜrX Ô y¡Üih ì �VX Ô
��Ý Ô ��ë­Ü ìVì º �T�r�j�VÝ��cÝ 8 �CX�Ür�y�TXy�T� º Xî� �ih ì �VXî�
��Ý Ô ��ë­Ü ìVì º �T�r�j�VÝ���� 8 �rX±Ür�y�TXy� y � h�� ÜCX º
��Ý Ô ��ë­Ü ìVì º �T�r�j�VÝ��cÞ 8 �TX±Ý � h�Ü º X�Ý
��Ý Ô ��ë­Ü ìVì º �T�TÜ'�T� º � 8 Ú@Ú@Ú �ih�Þ ÜCXî�
��Ý Ô ��ë­Ü ìVì º �T�TÜ'�T� º � 8 Ú@Ú@Ú � hî� �VX�Þ
��Ý Ô ��ë­Ü ìVì º �T�TÜ'�T� ºVº 8 �TX Ô � h�� �VX ì
��Ý Ô ��ë­Ü ìVì º �T�TÜ'�T� º Ü 8 �rX Ô �ihî� º X�Ý
��Ý Ô ��ë­Ü ìVì º �T�TÜ'�T� º�Ô 8 �TX�� � h º º X�Ü

ºTº �T�9ë Ôwº � � ìTì �j� ì �cÞ ¸ �rX�� Üih ì �VX ì
ºTº �T�9ë Ôwº � � ìTì ��� ì ��� 8 �TX Ô º h�Ü º X�Ü
ºTº �T�9ë Ôwº � � ìTì ��� ì �cÝ 8 �TX º �±ÜrXy� Ô h Ô ÞCX��
ºTº �T�9ë Ôwº � � ìTì ��� ì ��� 8 �rX±Þ y Ô h�� º Xî�
ºTº �T�9ë Ôwº � � ìTì ��� ì �cÞ 8 Ô X�� Ô h�� º X�Ü
ºTº �T�9ë Ôwº � � ìTì ��� ì � ì 8 ÜrX±Þ y¡Ýih�Ý ÝCX�Ý
ºTº �T�9ë Ôwº � � ìTì ���c�%ÜC� 8 �TX±Ü � h º Ô Xî�
ºTº �T�9ë Ôwº � � ìTì Ý'� ìkº � 8 Ô X Ô y¶�$hî� �VX ì
ºTº �T�9ë Ôwº � � ìTì Ý'� ìkº � 8 Ú@Ú@Ú y º hî� �VX ì
ºTº �T�9ë Ôwº � � ìTì ���T��� ì 8 �TX±Þ º h�Ý �lXî�
ºTº �T�9ë Ôwº � � ìTì ���VÞ�� ì 8 �TX±Ý º hY� ��ÜCX��
ºTº �T�9ë Ôwº � � ìTì ��� ìkº � ¸ �rX�� �ih�Þ Ô Xî�
ºTº �T�9ë Ôwº � � ìTì ��� ìkº Þ ¸ �rX ì � º X Ô º hî� � º X�Þ
ºTº �T�9ë Ôwº � � ìTì ��� ìkºoì 8 º X±Ý y¶�$hî� ÞCXî�
ºTº �T�9ë Ôwº � � ìTì ��� º � º ¸ �TX ì � h�Þ ÝCX��
ºTº �T�9ë Ôwº � � ìTì Þ'�T���cÜ 8 º X±Ü y Ô h�Þ Ô X�Þ
ºTº �T�9ë Ôwº � � ìTì Þ'�T��� Ô 8 �TX��C� Ô X�� y¶�$h ì ÜCXY�
ºTº �T�9ë Ôwº � � ìTì Þ'�T� º � 8 º X±Ü º h Ô ÝCX��
ºTº �T�9ë Ôwº � � ìTì Þ'�VÞ%�C� 8 �rX ì �±ÜrX±Ü y Ô h�Ü ÞCX�Ý
ºTº �T�9ë Ôwº � � ìTì Þ'�VÞ%�VÜ 8 º X±Ür���CXy� y¶�$h Ô ��ÞCX ì
ºTº �T�9ë Ôwº � � ìTì Þ'�VÞ���� 8 �TX�� � hY� �!�lX��
ºTº �T�9ë Ôwº � � ìTì Þ'�VÞ�� ì 8 �rX Ô �Y�TX º � º X±Þr��ÜCX�Ý y¡Üih�Ü �lXî�
ºTº �T�9ë Ôwº � � ìTì Þ'�VÞ º � 8 �TXy� º h º �lX�Ý
ºTº �T�9ë Ôwº � º �T�T�'�T� º � 8 �TX±Þ Üih�� �lX º
ºTº �T�9ë Ôwº � º �T�T�'�T� º Ü 8 �VX º �y�TX±Þr� º X ì º h º �lX�Ý
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ºTº �T�9ë Ôwº � º �T�T�'�T� º � 8 º X±Ü y Ô h�Ý Ô Xî�
ºTº �T�9ë Ôwº � º �T�T�'�VÞ%�C� 8 �TX�� º h�� ì X��
ºTº �T�9ë Ôwº � º �T�T�'�VÞ%�T� 8 �TX±�r���CXy� ÜihY� ÝCXî�
ºTº �T�9ë Ôwº � º �T�T�'�VÞ%�VÝ 8 º Xy� Ô h Ô ì X Ô
ºTº �T�9ë Ôwº � º �T�T�'�VÞ%�VÞ 8 º X�� y¡Ýih ì � º X�Ü
ºTº �T�9ë Ôwº � º �T�T�'�VÞ��V� 8 º X º Ô h º �lX Ô
ºTº �T�9ë Ôwº � º �T�r�j�VÝ�� Ô 8 �TX±Ü � hî� �lXî�
ºTº �T�9ë Ôwº � º �T�r�j�VÝ���� 8 �CX�Ýr�y�TX��C� º Xî� y º hî� ÜCX�Þ
ºTº �T�9ë Ôwº � º �T� º �c�%� º 8 º X±Ý Üihî� º XY�
ºTº �T�9ë Ôwº � º �T� º �c�%� Ô 8 �TX��C� º X�� y Ô h ì ÜCX�Ü
ºTº �T�9ë Ôwº � º �T� º �c�%�VÞ 8 �TX±� y¡Üih º º XY�
ºTº �T�9ë Ôwº � º �T� º �c��� ì 8 º X º �±ÜrX±Þ y¶�$hY� �lX�Þ

ºVºTº Ü í �,� º º �T�r�'�c�%�T� 8 �rX±Þr�y�TX±Þ y º h�� �lX�Ý
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¹w{JKmHrR + [VHrI�[oik�J^YPYMO{JIJK;SVU¨nV[oLOPs[ * PQ^YPYM + PYHJRmLeKc[VdeK�x9PYMqN�S * dOK�LenlPQHrz%PYH,MqKmL=no[V^7|�MqPQi%K1x9PYHJIJS�x1�hX76fNrPQd	PYd
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[VHJI�MOPQi%K¦dORm[V^QK�dmXW6fNrK�SVHJ^ + RZN\[VHJzVK�deKmK�H�PQd�MONJK7IJPy�¢K�LOKmHrRmK)PQH�no[VLOPQ[ * PY^QPYM + MOPQi%Kh��dORc[o^QK¦[od�MqLq[oHJdeU}STLeikK�I

*,+ ²7¹l{J[oMqPYSTH�|°ÜrXY�V�!�h�DMONJK�dq[Vi%K�U°[VR�MOSTL *w+ x9NJPYRZN MONJK�S * dOK�Leno[oMqPYSTHJd�x�KmLOK�MqLO[VHJdeU}SVLOi%KmI�XÏ6fNJK

[Vi%�J^QPyMq{JIrK�SVUaMONJK'¸�:1IJSCK�d�HrSVM�RZN\[VHJzTK%dOPYik�r^ +�* K�Rc[V{JdeK�PyMjikKm[VdO{JLeKmd�U}Lq[oR�MqPYSTH\[V^WRZN\[VHJzTK�d�x9NrPQRZN

[VLeK�R�STHJd=MZ[VH,M;{JHJIJK�LfMqNJK�MqLO[VHJd=U}STLOißSoUtMONJKjS * dOK�Leno[oMOPQSTHJd9PYHwMOS'MqNJKjLOK�deM9U}Lq[oikKoX
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ia
bi

lit
y 

In
de

x

Time window (Hours)

0235+164 18 Oct 1998

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�

MqPYikK�x9PQHJIrS!x9d�PYHJIJPYRc[oMOK�^YS!xã7 ÿ%$ |°HJSTPYd + �1S * dOKmL=no[oMqPYSTHJd�[VHrI�i�[ + �JLOS�nlPQIJK�[VH�PQHJIrPQRc[�MqPQSVH]SVU)MqNrK

MqLe{JKDK�LOLeSTL�SoU�MqNJK1I\[oMq[VdOKhMcX74	M	^Q[VLOzVKmL7MqPYikKfx9PQHrIJS�x9dm�CMONJK + [VLeK1i%STLOK;PQHrIJPQRm[oMqPynTK;SVU�MqNrK�[Vi%ST{JH,M�SVU

no[VLOPQ[ * PY^QPYM + PQH�MONJK	^QPYzTN,MWR�{JLenVKVX7:�H'ik[VH + Rm[VdOK�dm�,MqNrKa¸�:¨Rm{rLenTK9K�HJIJd7PQH�[��J^s[oMOKc[V{�x9PYMqNrST{rMWno[VLePs[oMOPQSTH

STL�deRc[oMeMqKmL�Xk6fNrPQd�PQd�Ir{JK%MOS�MqNJK'MqPYikK�x9PQHJIJS�x&KhgCRmK�KmIJPYHJz�MONJK'MqKmi%�5STLq[V^WIJPY��KmLeKmHJR�K * K�M�x�KmK�H�MqNrK

ik[�gCPQi�{JiÏ[VHJI�i%PQHJPYi�{Ji��\{Cg�PYH�MqNJKjI\[oMq[VdOKhMc�§[VHrI�deNJST{J^YI�HJSoM * KjRmSVHJdOPYIJKmLeKmI�dOPQzVHJPY�\Rm[VH,McX



º ÞVÜ

0.050
0.100
0.150
0.200
0.250
0.300
0.350
0.400
0.450

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

0235+164 09 Nov 1997

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

0235+164 25 Nov 1997

0.020

0.040

0.060

0.080

0.100

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

0235+164 19 Oct 1998

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

0235+164 13 Jan 2004

0.005

0.010

0.015

0.020

0.025

0.030

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 19 Jan 1994

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 20 Jan 1994

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�

6fNJK9PQH,MqK�LO�JLeK�Mq[oMqPYSTH'SVU§MqNJK	¸D:tPYd¦dOPYikPY^s[VL MOSjMONJKfdeMOLO{JRhMq{JLeK	U}{JHJRhMqPQSVH]|Î`rB7�tPYH�MqN\[�M)[VH + Mq{rLOHJS�nTK�L

SVU;[]i%STHJSoMqSTHJPYRc[V^Y^ + PQHJR�LOKc[odOPQHrz]U}{JHJRhMqPQSVH�Rc[VH * K�PYH,MqKmLe�JLOKhMqK�I�[Vd'[�no[VLePs[ * PY^QPyM + MqPYikK���deRc[V^YKA|}KVX�zJXY�

MqNrK�MO{JLOHJS�nVKmL�[oM��TX��%NrST{JLOd;U}STLfMqNJK�HJPYzTN,MDSVU º ��.�RhM�� ìVì �"U}SVL14;.@� º Ü,�9ë ��Ý,�f[VHJI][k^Q[VRZv�SVU7STHrK

PQHrIJPQRm[oMqK�d'KmPYMONJKmL'{rHJLOK�dOST^ynTKmI�no[VLOPQ[ * PY^QPYM + x9PyMqNJPYH�MqNJK�IJ{rLq[oMOPQSTH©SVU;MqNrK�S * dOK�Leno[oMOPQSTHJd���SVL"[�MOPQi%Kh�

dORm[V^QK�MON\[oMjK�grR�KmK�IJd�MONJK'IJ{JLO[oMqPYSTH�SVU)MqNJK"S * deKmL=nV[�MqPQSVHJd%|°KoX±zJXy� MqNJK'HrPQzTN,MjSVU��,��01S�n©� ìTì ��U}STL�4;.



º Þ Ô

0.005
0.010
0.015
0.020
0.025
0.030
0.035
0.040
0.045

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 21 Jan 1994

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 22 Jan 1994

0.005

0.010

0.015

0.020

0.025

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 23 Jan 1994

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1156+295 24 Jan 1994

0.000

0.100

0.200

0.300

0.400

0.500

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1622-297 16 May 1997

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1622-297 23 Aug 1997

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�

� º ÜT��ë@��Ý,��X¯6fNJKmLeK]PQdk[VH­KhgCRmK��rMqPYSTH¡MqS�MqNJPYdkLe{J^QK�PYH­MqNJ[oM�i�{J^YMOPQ�J^YKV�7xaK�^Q^;IJK��JHJKmI¡MOPQi%Kh��dORc[o^QKmd

ik[ + HrSVM�[o^Yxa[ + d * K%LOK�dOST^ynTKmI�x9PYMqN�MqNJK%¸�:ZX¨6fNJKk�JLOPYi�[VL + Khgr[Vi%�J^YK%U}STLjMqNrPQdjPQd�STH�MONJK�HrPQzTN,M�SVU

� ì 4D{Jz�� ìTì Þ�U}SVL�MqNJK%S *lu K�R�M�_	E¶E¨[VR�| ºTº �T��ë Ôwº �,��Xk6fNrK�`rB¯R�^QKc[oLO^ + dONJS�x9d�i�[VH + MOPQi%Kh��dORc[o^QKmd

SVU�no[VLOPQ[ * PQ^YPYM + � * {rMjMONJK'¸�:DIrSCK�d�HrSVMcX":�H�MqNJPYdjRc[VdeKV�¨MqNJK'Mq{rLOHJS�nTK�L�[�Mj^s[VLezTK�MqPYikK�x9PYHJIJS�x&x�ST{J^YI

PQHrIJPQRm[oMqK�STHr^ + SVHJK�SVUWMONJK�MqPYikK���dORm[V^QK�dmX



º ÞT�

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1622-297 25 Aug 1997

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1622-297 27 Aug 1997

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 01 Apr 1996

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 03 Apr 1996

0.010

0.020

0.030

0.040

0.050

0.060

0.070

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 27 Apr 1996

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 08 Jun 2000

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



º ÞVÝ

0.005

0.010

0.015

0.020

0.025

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 21 May 2004

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1633+382 22 May 2004

0.050

0.100

0.150

0.200

0.250

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 19 May 1997

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 18 May 1998

0.002

0.004

0.006

0.008

0.010

0.012

0.014

0.016

0.018

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 19 May 1998

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 14 Apr 2000

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



º ÞT�

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 15 Apr 2000

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 16 Apr 2000

0.010

0.020

0.030

0.040

0.050

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 17 Apr 2000

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 06 Jun 2000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 21 May 2001

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 15 Jun 2001

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



º ÞVÞ

0.005

0.010

0.015

0.020

0.025

0.030

0.035

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 16 Jun 2001

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 17 Jun 2001

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 18 Jun 2001

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 20 May 2003

0.005

0.010

0.015

0.020

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 21 May 2003

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 22 May 2003

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



º Þ ì

0.005

0.010

0.015

0.020

0.025

0.030

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 23 May 2003

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

1641+399 24 May 2003

0.005

0.010

0.015

0.020

0.025

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 18 Sep 1991

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 15 Sep 1995

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 16 Sep 1995

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 17 Sep 1995

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVì �

0.010

0.020

0.030

0.040

0.050

0.060

0.070

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 18 Sep 1995

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 19 Sep 1995

0.010

0.020

0.030

0.040

0.050

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 31 Oct 1995

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 20 Sep 1996

0.010

0.020

0.030

0.040

0.050

0.060

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 21 Sep 1996

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 19 Jul 1997

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVì �

0.020

0.040

0.060

0.080

0.100

0.120

0.140

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 19 Aug 1997

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 27 Sep 1997

0.020

0.040

0.060

0.080

0.100

0.120

0.140

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 28 Sep 1997

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 29 Sep 1997

0.010

0.020

0.030

0.040

0.050

0.060

0.070

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 02 Dec 1997

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 13 Jul 1998

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVìTº

0.010

0.020

0.030

0.040

0.050

0.060

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 14 Jul 1998

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 27 Jul 1998

0.050

0.100

0.150

0.200

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 01 Aug 1998

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 03 Aug 1998

0.020
0.040
0.060
0.080
0.100
0.120
0.140
0.160
0.180

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 17 Aug 1998

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 19 Aug 1998

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVì Ü

0.010

0.020

0.030

0.040

0.050

0.060

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 20 Aug 1998

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 21 Jul 2000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 23 Jul 2000

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 25 Jul 2000

0.020

0.040

0.060

0.080

0.100

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 01 Aug 2000

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 05 Aug 2000

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVìoÔ

0.020

0.040

0.060

0.080

0.100

0.120

0.140

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 06 Aug 2000

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 08 Aug 2000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 11 Aug 2000

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 14 Jun 2001

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 17 Jun 2001

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 02 Oct 2002

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVì �

0.005

0.010

0.015

0.020

0.025

0.030

0.035

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 04 Oct 2002

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 08 Oct 2002

0.010

0.020

0.030

0.040

0.050

0.060

0.070

0.080

0.090

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2200+420 19 Oct 2002

 0.01  0.1  1

V
ar

ia
bi

lit
y 

In
de

x

Time window (Hours)

2223-052 05 Oct 2001

BWPYzT{JLOKjÜCXY��Þ Ô |°RmSVHwMOPQHw{JK�I§�



ºVì Ý

��ÂpÀrõpÁ�¿w¾�ê

�µÙtÇ�Á!ÖsïZÃT½5Ç}½§¾k
�Å¨À\Ç�è¨ËcÖ°Ë

27NJSVMOSTikKhMqLePQR�[VHJ[V^ + dOPYdfSVUt[VdeMOLOSTHrSTikPYRc[V^�S *lu K�R�Mqd9N\[od;NrPQdeMOSTLOPYRc[V^Y^ + {JdeKmI�STHJK�SVUpM�xaS"M + ��K�d1SoUtIJ[oMZ[r·

|=���D^QPQzVNwM�Rm{JL=nTKmd�x9NJPQRZN�LOK��JLOK�dOK�HwM�MqNJK * LePQzTN,MOHJKmded�SVUa[VH�S *lu K�R�M�[oM�[��\[VLeMOPQR�{J^s[VL;x	[cnVK * [VHrI©[Vd�[

U}{JHJRhMqPYSTH]SVUWMqPQi%K�[VHJI�| º �fRmST^YSTL�|°KoX±zJXy�'& í ^��9[Vd�["U}{JHJRhMqPQSVH�SVUWMqPQi%KVXa6fNJK��\LedeM�deK�MDSVU7[VHJ[V^ + dOK�d
x9PQ^Y^�{rdOK��JNJSoMqSTi%K�MOLOPQR1^QPYzTN,MaR�{JLenVKmd9KhgCRm^Y{JdOPynTK�^ + �Cx9NJPQ^YKDMqNJPYdadeKmRmSVHJI�deK�M	x9PY^Q^5i�[ovVK�{JdeK�SVU¨MqNJK�^YPQzTN,M

Rm{rLenTK�d�[VHrI�R�ST^QSVLOdfdOPYi�{J^yMZ[VHJK�ST{Jde^ + X

6fNJKmdeK�^QPYzTN,M�R�{JLenVKmd	x�KmLeK�dq[Vi%�J^YKmI�{rHJPYU}STLeik^ + x9PyMqN�[�dq[Vi%�J^QPYHJz�U}LOK�¹l{rKmHJR + SVU SVHJKDS * dOKmL=no[oMqPYSTH

K�nVKmL + MqNJLeKmK"I\[ + dmX"²)[VRZN�S *lu KmRhM�xa[VdjS * deKmL=nTKmI�dOPYi�{J^YMq[VHJK�ST{JdO^ + MONJLOSV{JzTN Ô MqS�Ý�IJPY��KmLeKmH,M��\^YMOKmLed

|�&�^�_)(+*-,���Xk6fNrKkS * dOKmL=no[oMqPYSTHJd�[VLOK"HJSoM�d=MqLePQR�MO^ + dOPQi�{J^YMq[VHJKmSV{Jdm� * {rMjx�KmLeK��5KmLeU}SVLOi%KmI�PQH�[����

i%PQHw{rMqK"x9PQHrIJS�xÍIJ{JKkMOS]i%KmRZN\[oHJPQRm[V^�LeKmd=MqLOPYR�MOPQSTHJd�X�_aKmRm[V{JdOKkMqNJPYd�x9PYHJIJS�xÍPQd�STHJ^ + �rX º Ü b SVUfMqNrK

dq[oik�J^YK�PQH,MqK�Leno[V^Î�CMqNrK�R�^s[VPYiÏSoU�úedePQi�{r^YMZ[oHJKmST{rdOû"PQdfLeKc[VdeSTH\[ * ^YKVX

4Dd%ikK�H,MqPQSVHJKmI$Kc[VLe^QPYKmLm�7MONJK�I\[oMZ[�MqS * K�{rdOKmI$U}STL'MqNJPYd"PQH,nTK�deMqPYz,[oMOPQSTH©xa[VdkS * MZ[VPYHJKmI©nlPs[�MqNrK

`J?�4D8W6;`¶RmSTHrdOSTL=MqPQ{ri���dA�TX±ÜVi MqKm^YKmdeRmST�5K�Km¹w{JPY�J��K�I¯x9PYMqN¯4D0DF�:=<a4�?�X	6fNJK�LOK�xaK�LOK�[�MqSoMZ[V^;SVU

�T� * ^Q[Vbc[oLOd'S * deKmL=nTKmI­S�nTKmL'PYH,MqKmL=no[V^Qd'LO[VHJzTPYHJz * K�M�x�KmKmH¶��[VHJI º ��i%STH,MqNJd"[VHrI�x9PyMqN�no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrKmd�Lq[oHJzTPQHrz�U}LOSTiÒ�CX º MqS�ÜrX±��ik[VzJX'6fNrPQd�[V^Q^YS�x9d�STHJK'MqS�PQH,nTK�deMOPQz,[oMOK"��STdedOP * ^QK�MOPQi%K'^s[VzTd

[VHJI�no[VLOPQ[ * PY^QPYM + [oik�J^YPYMO{JIJK�IJPy�¢K�LOK�HJRmK�d * K�M�x�KmK�H]MqNrK�IrPY��KmLOK�H,M;xa[cnTK * [VHJIJd�X

:�H,nTKmd=MqPYz,[oMqPYHJz]NrS!x&MqNJK"no[VLOPQ[ * PQ^YPYM + no[VLOPYKmd�nTK�LOde{Jd�RmSV^QSTL�N\[od�PYik�5STLeMq[VH,MjPQi%�J^QPYRc[oMOPQSTHrd1U}STL�MqNrK



ºVì �

�JLeSCR�KmdOdeKmd�PQH,nTST^ynTK�I�PYH�MONJK%Kmi%PQdOdePQSTHrdmX"B\STLjKhgr[Vi%�J^QKo� ^s[VzVd * KhM�xaK�KmH�no[VLePs[oMOPQSTHJdDS * dOK�LenVKmI©[oM�STHrK

xa[�nVK * [oHJI©x9PYMqN�LOK�dO�5KmR�M�MqS�MON\[oM�S * dOK�LenVKmI$[oM�[VHJSVMONJKmL�x	[cnTK * [VHJI�Rm[VH�MqK�deM u K�M�i%SlIJKm^YdmX�6fNJK�dOK

i%SCIJK�^Qd��JLOK�IJPQRhM�MqN\[�M'IJPY��KmLeKmH,M�U}LeKm¹w{JKmHrR + K�ikPYdOdOPYSTHJd�STLOPYzTPQH\[�MqK"U}LOSTiÓIJPY��KmLeKmH,M'^YSCRm[oMqPYSTHJd�PQH�MqNrK

u K�MmX

ê �°Û ���3
��j�'�$â�ÀrÁ�À

6fNJKa`J?�4D8W6;`	½t<aSTHrdOSTL=MqPQ{ri¬MqK�^QKmdeRmST�5Kmdt[VLeK�^YSCRm[oMqK�I�[�M¦<aK�LOLeS16pST^QSV^QSf:�H,MqK�Lq[Vi%KmLePQRc[oH�. * deKmLeno[oMOSTL +

|¤<a6f:=.j��X,4¶dO{ * deMZ[oHwMOPs[V^\�5STL=MqPQSVH�SVU§MqNJKfIJ[oMZ[�{JdeKmI%PQH�MqNrPQd¦IJPYdOdeKmLeMq[oMqPYSTH�xa[Vd)S * MZ[oPQHJK�I�MqNJLeST{JzTN"S * �

dOK�Leno[oMOPQSTHJd9�JLeS�nCPYIJKmI *,+ MqNJPYdfRmSTHrdOSTL=MqPQ{ri�X)2)²�~j4µ6pKc[Vi»ikK�i * K�LOd9N\[cnTK�[VR�¹l{rPQLOK�I�de��K�R�MOLOSTdeRmST�JPYR

I\[oMq[�U}LeSTi&MqNrK��TX��oi@MOKm^QK�dOR�ST��Ko�rST�CMqPQRm[V^\�JNJSoMqSTi%K�MOLOPQRfIJ[oMZ[jU}LOSTi&MONJK��CX ì ióMqKm^YKmdeRmST�5KV�r[VHJI�SV�rMqPYRc[V^

[VHJI�HJKm[VL=��:«8¬�JNJSVMOSTi%K�MqLePQR�IJ[oMZ['U}LOSTi MqNJK"�TX±ÜVi MqKm^YKmdeRmST�5KVX

4D^Y^pMONJK'[VLeRZNJPYno[V^pI\[oMq[kxaK�LOK'R�ST^Q^YKmR�MOKmI *,+ S * dOK�LenVKmLOd�PYH]MqNrK'2)²�~�4@zTLeST{J�A{rdOPQHrz�[kno[VLOPYK�M + SVU

MqK�^QK�dORmSV��K�dmX)6fNJK�`J?�4D8W6;`�4;~�0¬IJ[oMZ[r�rNJS�xaKhnTKmL��\xaK�LOK�RmSV^Q^QK�R�MOKmI�U}STLaM�x�S + Km[VLOd9STH�[�R�STH,MqPQHw{JSV{Jd

* [VdePQd'{JdePQHJz�MONJK��TX±ÜViªMOKm^QK�dOR�ST��K�[oHJI©x9PQ^Q^ * K�IrPQdOR�{JdOdeKmI­PQH�MqNrK�U}SV^Q^QS�x9PYHJz]deKmR�MOPQSTHrdmX�6fNJK��TX±ÜVi

`J?�4D8W6;`�MqK�^QKmdeRmST�5K�PYdaKm¹w{JPY�J�5KmI�x9PYMON�4
01S�nVKm^¨F�ST{ * ^QKh��:�i�[ozTPQHJz�<a4�?�KmLO[�|}4�01F�:=<a4�?A��x9NrPQRZN

Rc[oH�dOPYi�{J^yMZ[VHJK�ST{Jde^ + S * MZ[VPYHjS * dOK�Leno[oMOPQSTHJdpPQHjMqNrK�ST�CMqPQRm[V^§|/.0&�^�_0�r� [VHrI�HJKm[VL=��:«8®|�12(3*-,��hXtF�[oMq[

xa[Vd�zT[oMqNJK�LOK�I�[oM)MqNJK;Lq[�MqK9SVU�SVHJK1deK�M�SVU�S * dOK�Leno[oMqPYSTHJd���K�L�S *lu KmRhMaKhnTKmL + Ü�I\[ + dm�wx9PYMON%MONJK * [VdOK�^QPQHrK

U}STL�RmS�nTK�Lq[VzTK�K�gCMOKmHJIrPQHJz�{J�©MOS º + Km[VLOd�X�6fNJK��J^YMqK�LOd�{rdOKmI�PYH�MqNJPYd��JLeSTzTLq[oi x�KmLeK4&��Ú^%�Ú_��5(¦�
*��¨[VHrI6,�X"F�{rK�MqS�MqPYikK�R�STHJd=MqLq[oPQH,Mqd��¨U°[oPQH,MqK�L�S *lu KmRhMqd�x�KmLOK%dOSVikKhMqPQi%KmdDLOKmd=MqLePQR�MOKmI�MqS�STHJ^ + STHrK

HJKm[VL=��:«8��J^YMqK�Lm��H\[Vi%Km^ + *��	[VHJI * LOPYzTN,MqKmL%S *lu K�R�MOdkMqS�STHJ^ + M�xaS * [VHJIJd��0(¥[oHJI7,�X¯6fNJPYd%�\^yMqK�L

RmSVi * PQHJ[oMqPYSTH�[V^Y^QS�x9dfSTHJK�MqS"K�gCMOKmHJI�MqNJKjde��K�R�MqLO[V^ RmS�nVKmLq[ozTK�[oIJKm¹w{\[oMOKm^ + X

Â<Ã�Ä�Å4ÆÇÆ�Å4È�ÉJÊ#Ë@É@ÌYÍ¸Å4ÎfÌ�ÏKÐ�Ì<ÍfÎfÑµÍfÌ�ÒdÌ�ÓoÌ�Å4Í\Ô\ÕJÖ$Ì<ÆÇÌYÓ¸Ô-Ë�Ð�Ì�Ã�×@ÓoÎfÌ<Ä



ºVì Þ

6fNJKj`J?�4�8W6;`�^YPQzTN,M�Rm{JL=nTK�df[VLOK1�JLOK�dOK�HwMOKmI�PQH%MqK�LOi%daSVU ik[VzTHrPYMq{rIJKfnTKmLedO{Jd	MOPQi%K�|°²7��SlRZN§��[oHJI

[VLeK'IJPQde�J^s[ + K�I�PYH Ô �J[VHJKm^YdmX"6fNJK%_ * [VHJI¡|}¸ * [oHJI�PQH�MqNJK"Rm[VdOK"SVU�STHJK"S *lu K�R�MZ��^YPQzTN,M�R�{JLenVK%x9PY^Q^

* K�dONJS�x9H�[VHJI�IJK�dOR�LOP * KmI�PYHAMqNJK�{r�J��K�L��\[VHJK�^¤�¢x9NrPQ^QK�MqNJK'^YS�xaK�LDMqNJLeKmK'�\[oHJKm^YdDx9PQ^Y^tIJPYdO�J^Q[ + R�ST^QSTL

PQHrIJPQR�KmdmX76fNrK�deKmR�STHJI��\[VHJK�^�x9PQ^Q^�dONJS�x8& í ^%�rMONJK�MqNJPYLOI�^ í _��§[VHJI�MqNJK�^YS�xaK�Lf�\[VHJK�^�x9PQ^Q^�dONJS�x
&@i%PQHw{Jd	STHrK�SVU¨MqNJK�HrKc[VL«��:«8 xa[cnTK * [VHJIJd�X�6fNJK�[V�r�\[VLOK�H,M9i�[VzVHJPYMO{JIJKmda[VHJI�[VdedOSlRmPs[�MqKmI�K�LOLeSTLOdaU}SVL

[V^Y^�S * dOK�Leno[oMqPYSTHJdjxaK�LOK�S * MZ[VPYHJKmI�{JdOPYHJz]MONJK�i%K�MONJSCIrd�IJK�dOR�LOP * KmI©PYH�_ º X�Ü�[VHJI�MONJK�K�LOLOSVLOd�U}SVL�MqNrK

RmSV^QSTL	PYHJIJPYRmKmdfx�KmLeK�R�STi * PYHJKmI *,+ [VIJIrPQHJz'MqNrKmißPYH�¹w{\[oIJLq[oMO{JLOK�|°PÎX±KoXY� |:9	E½ ë;9	EE ë Ú@Ú@Ú�ë<9	E/ �~½0:\E��hX
ê �°Û	�°Û � Ôwº � í �r� Ô

6fNJK�.9¸D¸®¹w{\[VdO[VL	� Ôwº � í �r� Ô |°[V^QdeSjvlHrS!x9H�[Vda2)>�`k� Ôwº � í �r� Ô �WN\[Vd�[�LeKmIJdeNJPYU�M�SVU��rX ì �!��[oHJI�N\[od

KhgCNJP * PYMOKmI�[kno[VLePs[ * PQ^QPyM + [Vi%�J^QPyMq{JIrK�LO[VHJzTK�SVU u {JdeM�{rHJIJKmL º i�[VzkS�nTKmL�MONJK�MOPQi%K�MqNJ[oM�PyM�N\[Vd * K�KmH

i%STHJPYMOSTLOK�I'U}STL�MONJPQd)PYHwnVKmd=MqPQzT[oMqPYSTHA|}dOK�K�BWPYzT{JLOK Ô Xy�!��X¦6fNJKDIJ[oMZ[j{JdOK�I�U}STL�� Ôwº � í �r� Ô xa[Vd�S * Mq[VPQHJK�I

x9PYMON�MONJK�`J?�4�8W6;`­�VX�ÜViÒMOKm^QK�dOR�ST��Ko�¦PQd�PQH�MqNrK�_D�¨¸��p8j�W/��t[oHJI©> * [VHrIJdm�7[oHJI�RmS�nVKmLOd�[�MqPYikK

�5KmLOPYSCI�SoU7[V�J�rLOScgCPQik[oMqK�^ + � Ô ikSTH,MONJdmX

6fNJK;RZN\[VLq[oR�MqK�L�SoU�� Ô,º � í �C� Ô ��d)_ * [oHJIk^YPQzTN,M7R�{JLenVKDPYd7STHJK9SVU [�zTK�HJKmLO[V^§IJKmR�LOKm[VdOPYHJz * LOPQzVNwMOHJKmded

x9PYMON�i�[VH + dOik[V^Q^tK�nTK�H,Mqd�HJSVMj¹w{JPYMOK'LOK�dOST^ynTKmI�IJ{JK'MOS�MONJK"ikPYHJPQi�{Ji�dq[Vi%�J^YK�x9PQHJIJS�xóSVUaÜ�IJ[ + d�X

6fNJK�LOK�[VLeK�dOSVikK�S * nlPYST{Jd�dei�[V^Y^QK�LjMOLOK�HJIJd'dO{r��K�LOPQi%�5STdOK�I�STH�MqNrK�ik[VPQH�IJKmR�^QPQHrKVXA4	M�MONJK�K�HJI©SVU

º �T�VÜr�)� Ôwº � í �r� Ô x	[Vd"HJKm[VL'PYMOd * LePQzTN,MOKmdeM"d=MZ[oMOK�S * deKmLenVKmI���x9PYMON;& Ó���Ý$hî�CX�:�M"K�grNrP * PyMqKmI�M�x�S

Cö�ihî��i�[oz��§[oLOKmd�PQH�MqNJK%�\LOd=M�dOKhnTK�Lq[V^�ikSTH,MONJd�SoUfS * deKmLenlPYHJz * K�U}STLeKkIJPYiki%PQHrz�dePQzTHrPY�\Rm[VH,Mq^ + X�:�H

?][VL º �T� Ô �a[�dONrST{J^QIrKmL%STH­MONJK�IrKmRm^YPQHJK�xa[Vd%S * dOK�LenVKmI * K�U}STLeK�PyM"x	[Vd%^QSVdeM"U}STL'MqNJK�dOKm[VdOSVH¶HJKc[oL

&ÝÓù��Þih±ÜrX�´�NJK�H­MONJK�S * dOK�Leno[oMOPQSTHJd�x�KmLeK��rPQRZvVK�I¡{J�­[Vz,[oPQH©PQH$`lKm�rMOKmi * KmL%SVU;MqNJK�dq[oikK + Kc[VL��

� Ôwº � í �C� Ô NJ[VI * LePQzTN,MOKmHJK�I�[�U}Khx¶MqK�HwMONJd	SVU [�ik[VzTHJPyMq{JIrKV�w��Km[VvVK�I�dOKhnTK�Lq[V^5MqKmH,MONJd * LePQzTN,MqK�Lm�,MqNrKmH



ºVìVì

RmSVHwMOPQHw{JK�I�[�xaK�^Q^pIJK��\HrKmI�IJKmR�^QPYHJKVX�F�K�dO�JPyMqK�dOSTi%K�dO^YPQzTN,M;no[VLOPQ[oMqPYSTH�HrKc[VLDMONJK * KmzTPYHJHJPYHJz�SVU º �T�,�C�

� Ôwº � í �r� Ô U}Km^Y^lMOSDPYMOdpU°[oPQH,MqK�deM¦^YK�nVKm^C[oM=&ÛÓ&��Þih��C�VHrKc[VLe^ + º ik[Vz * Km^YS�x©PYMOd * LePQzTN,MOKmdeMW^QKhnTKm^CS * deKmLenVKmI

PQH�^Q[oMqK º �T�TÜrX

6fNJK�i�{r^YMqP ��R�ST^QSTLtRZN\[VLO[VR�MOKmL	SVU�� Ôwº � í �r� Ô PQH * SVMON>& í ^ó[VHrIò^ í _¬[VLOK1LOKm^Q[oMqPynTK�^ + R�STHJdeMq[VH,M

x9PYMON�[�nVKmLO[VzTKmd9SVUW�rX±Ýr�j[VHJI��rX Ô Þ'LOK�dO�5KmRhMqPYnVKm^ + X)6fNJKjRZN\[VLO[VR�MOKmL9SVU�& í *ÒPQd	i�{JRZN�HrSTPQdePQKmL	[VLOST{rHJI

PYM�[cnTKmLO[VzTK�no[V^Y{JK�SoU�ÜrX º �CX�6fNJK�LOK'PQd�[VHAPQHrIJPQRm[oMqPYSTH�MON\[oMj� Ôwº � í �r� Ô zTK�MOd�dO^YPQzTN,MO^ +�* ^Y{JKmL;x9NJKmH�PYM

PQdDIJPQi%ikK�L�|}dOK�K"²)�5SlRZNJd¨C º �T� Ô h º ��[oHJIsC º �T�,�$h±�,�fMqN\[oMDPQd��rLOKmdeKmH,M�PQH�[o^Q^tÜ�RmST^YSTL1PYHJIJPYRmKmd�Xj6fNJK

KmLeLOSTL;[VHrI�deRc[oMeMqKmL;PQH�MqNrK�i%Kc[odO{JLeKmi%KmH,Mqd��5K�dO�5KmR�Ps[V^Y^ + PYH?& í *��\IJS%HJSVM1[V^Y^QS�x®STHJKjMqS"Rm^Q[VPQi MqN\[�M

MqNrPQd	MqLeKmHJI�PQdfd=MZ[oMOPQd=MqPQRm[V^Q^ + dePQzTHrPY�\Rm[VH,McX
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ÜT�C�

ê �°Û	�Yá �TÞr��Þ í � º Þ

6fNJK�_	E�E¨[VR�S *lu K�R�M�.�- í �cÜr��|°[V^QdeS"vlHrS!x9HA[Vd;2�>�`��TÞr��Þ í � º Þ'STL9dePQi%�J^ + �TÞr��Þ í � º ÞT�aN\[Vd;HJS

vwHJS�x9H�LeKmIJdeNJPYU�M�[VHJI�N\[Vd�K�gCNJP * PyMqK�I�[kno[VLOPQ[ * PQ^YPYM + [oik�J^YPYMO{JIJK�LO[VHJzTK�SVU u {JdeM�{rHJIJKmLj�CX�Þ�ik[Vz�S�nTK�L

MqNrK�MqPYikK"MqN\[�M'PYM�x	[od'ikSTHrPYMqSVLOKmI�U}STL�MONJPQd�PQH,nTK�deMqPYz,[oMOPQSTH¶|°dOK�K�BWPQzV{JLOK Ô X º �hX�6fNJK�I\[oMZ[A{rdOKmI�U}SVL

.j- í ��Ür��xa[Vd1S * MZ[oPQHJK�I�x9PyMqN�MONJK'`r?�4�8W6;`��TX�ÜoißMqKm^YKmdeRmST�5KV��[VHJI�PQd;PQH�MqNJK�_D�§¸��58��5/���[oHJIA>

* [VHrIJdm�§[VHrI�R�S!nVKmLed�[�MqPYikK��5KmLePQSlI�SVU¦[o�J�JLOScgCPQik[oMOKm^ + � Ô i%STH,MqNJd�X

6fNJK;_ * [VHJIk`J?�4D8W6;`�S * deKmLeno[oMOPQSTHrd7SVU¢.�- í ��Ür�fRmSViki%KmHJR�KmI"STH%01S�n º �T�TÜDx9NJK�LOK9PYMWdeMq[VLeMOKmI

[oM�[ * LOPYzTN,MqHJK�dOd�^YK�nVKm^�SVU@& ÓÓ��Þ$h Ô [VHJI�deNJS�xaK�I$deK�nVKmLq[o^	��Km[Vvwd'[VHJI©IrPQ�Jd�PQH * LOPQzVNwMOHJKmded * K�U}STLeK

* KmzTPYHJHJPQHrz�[�IJPYiki%PQHJzfMOLOKmHrI%SoU5�rXî�;i�[Vz1x9NJPQRZN'LeKc[VRZNJK�I�[1ikPYHJPQi�{ri¥PQH%?][oL º �T� Ô [oM)[ * LOPQzVNwMOHJKmded

SVU�&îC@��Þih��CX7B\ST^Q^YS�x9PQHJzjMqNJPYd	i%PQHJPYi�{Ji��l.�- í ��Ür��d=MqKc[oIJPQ^ + PYHJRmLeKc[VdeKmI�PQH * LOPYzTN,MqHJK�dOdf{JH,MqPY^¢PyMaxa[Vd

HJSA^YSTHJzTK�L�S * dOKmL=no[ * ^QKkU}STL�MONJK�dOKm[VdOSVH�X�:�M�xa[Vd'HJKhglM'S * dOK�LenTK�I­PYH�`CK��rMqK�i * K�L�SVU º �V� Ô HJKm[VL�MqNrK

dq[oikKj^QKhnTK�^¤�
&âÓ@��Þih±Ür�\S * dOKmL=nTK�I�PQH�MqNJK�`C�JLePQHJzrXa6fNJK�S *lu K�R�M1deMqKm[VIJPY^ + IJK�Rm^YPQHJK�I�U}LeSTiö`CK��rMqK�i * K�L

SVU º �V� Ô MqS%-T[oHl{J[VL + SVU º �T�T�CX¦6fNJK��\HJ[V^¢S * dOKmL=no[oMqPYSTHJd	SVUt.j- í ��Ür��deNJS�x¥[�LO[V�JPQIkIJPQi%i%PQHJz�SVUp�rX Ô

ik[Vz�S�nTK�L�STHJ^ + º i%STH,MqNJdDU}LeSTi�F�KmR º �V� Ô MqS�-T[oH º �T�,�C�5x9NJKmLeK"PYM�LeKc[VRZNrKmI�PYMOd�IJPQi%i%KmdeMD^QKhnTKm^tSVU

&óý3��Þih±ÞrX

6fNJK;RmST^YSTLOd7SVU�.j- í ��Ür�1[VLeKfRmSTHJd=MZ[VH,M�x9PYMONJPQH�MONJKmPYL�deRc[oMeMqK�L�[oHJIkNJ[�nVKfnV[o^Q{JK�d�SoU3& í ^3ý �ih Ô,ì �

¯�|-^ í _j�)ý¬�ihy��Ü E �V[oHJI)& í *�ý¬Üihy� Ô Xp0;S1RZN\[oHJzTKmdpPQHjR�ST^QSTL¨[oLOK7PQHrIJPQRm[oMqK�I *,+ MONJKmdeK�S * dOKmL=no[oMqPYSTHJdmX

çYðKËjÒ ÝµÅWÈµÉmÔ<ËWÄRÐµÅWÍfÛ�ÓoË�ÈmÓfÌ �©Ñ/Ì<È�Ô-ÌDÌkb@ÛÇÓoÎ¸ÓLß�ËWÍ{ò�ACB��EDO�Wõ�ÓoË¨ÎfÕ/Ì#Ô<ËWÆÇËWÍPÛÇÈµÉ@Ìkb1ÛÇÓRÅ>F l Gèpkq0pkmOoUl rRs Ô-Ë�ÆÞË�ÍLÛÇÈµÉ@Ìkb ö
óIHJB)KYôed9óIL�B)K<ô
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ÜT�VÜ

ê �°Û	�Yç � ºTº Ý;ë­� º Ü

6fNJK;.f¸D¸ � {\[VdO[VL7Ü,< º �VÜ"|°[V^QdeS�vwHJS�x9H�[od72)>�`�� ºVº Ý�ë�� º ÜDSTL¦dePQi%�J^ + � ºTº Ý�ë�� º ÜT�¨N\[od)[�LOKmIrdONJPyU�M

SVU¦�rXY���VÞk[oHJI]N\[odDKhgCNJP * PYMOKmI�[%no[VLePs[ * PY^QPyM + [Vi%�J^YPYMq{rIJK�Lq[VHrzTKjSVU7^QK�dOd9MqN\[oHA�rX º ik[Vz%S�nTKmL;MqNJKjMqPYikK

MqNJ[oMfPYMaN\[Vd * KmK�H�i%STHJPyMqSTLeKmI�U}SVLaMqNJPYd	PQH,nVKmdeMOPQz,[�MqPQSVH�|°deKmKjBWPYzT{JLOK Ô X±Ü,�hX76fNJK�IJ[oMZ[�{JdeKmI�U}STLfÜT< º �oÜ

xa[Vd'S * Mq[VPQHJK�I�x9PYMON�MqNJK�`J?�4�8W6;`¯�TX±ÜViÓMOKm^YKmdOR�ST�5KV��PQd�PYH�MqNJK�_1�W¸��W8��)-r�W[VHJI$> * [VHJIJd��a[oHJI

RmS�nVKmLOd1['MqPQi%K��5KmLePQSlI�SVU7[V�r�JLOScgCPQik[oMqK�^ + ��ikSTH,MONJdmX

G1HJ^YPQvoKk[o^Q^tMONJK%SVMqNJK�LjS *lu KmRhMqd�PQH�MqNrK%dO[Vi%�J^QKo�¨Ü,< º �oÜ�deNJS�xaK�I�^QPyMOMO^QK�no[VLePs[ * PQ^QPyM + X�4Dd�dOKmK�H�PYH

BWPYzT{JLOK Ô X�Ür��MONJK%[Vi%�J^QPyMq{JIJK�SVU�no[VLePs[ * PQ^QPyM +�* [VLeKm^ + KhgCRmK�KmIJK�I©�rXy�%ik[Vz�S�nTK�LjMONJKk��i%STH,MqNrd�PYM�xa[Vd

S * deKmL=nTKmI¡|°deKmK"KVX�zJXy�¨8;SVikK�LOS�KhMj[V^¤Xk| º �T� º �9U}STLDSVMONJKmL�PYHJdeMq[VHJR�Kmd�SVU�^QS�x3STL�HrS�nV[oLOPs[ * PQ^YPYM + PQH�MqNJPYd

S *lu K�R�MZ�hX�Ü,< º �VÜ'i�[VPYH,MZ[VPYHJKmI�[ * LePQzTN,MqHrKmdOd9^YK�nTK�^ SVU=&~Ó@� º h ì

6fNJK�RmST^YSTLOd'SVU�Ü,< º �VÜ�dONJS�x�KmI¡MONJK�dq[Vi%K�^QS�xÏno[VLePs[ * PQ^QPyM + �7LeKmik[VPQHJPYHJzALeST{JzTNJ^ + RmSVHJdeMq[VH,M�[�M

^QKhnTK�^Qd9SVU�& í ^µý®�ih º �C��^ í _¥ý®�ihY� Ô �\[VHJI?& í (]ý3� h±ÜTÝrX
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ÜT�T�

ê �°Û	� ê � º �VÜ í �,�V�

6fNJK;.f¸D¸ � {\[VdO[VL7Ü,< º � ì |Î[V^YdOS�vwHJS�x9Hk[Vd72)>�`�� º �VÜ í �,�V�;STL¦dePQi%�J^ + � º �VÜ í �,�T�V�pN\[Vd¦[�LOKmIrdONJPyU�M

SVU)�CXî�VÜVÞk[VHrI]N\[Vd;KhgCNJP * PYMOKmI][%no[VLOPQ[ * PY^QPYM + [Vi%�J^QPyMq{JIrKj[V�J�JLeS,[VRZNJPYHJz º i�[ozkS�nTK�L1MONJK�MOPQi%K�MqN\[oM1PYM

N\[Vd * KmKmH�ikSVHJPYMOSTLOK�I�U}SVLjMONJPQd�PQH,nVKmdeMOPQz,[�MqPQSVH¡|}dOK�K�BWPYzT{JLeK Ô X Ô ��X�6fNJKkI\[oMq[�{JdeKmI�U}STL�Ü,< º � ì xa[Vd

S * Mq[VPQHrKmI�x9PYMON�MONJKk`J?�4D8W6;`��VX�ÜViøMqK�^QKmdeRmST�5KV�¨PYd�PQH�MqNJK%_D��¸��¨8j� [VHJI�/ * [VHJIrdm�p[VHJI�RmS�nTK�LOd�[

MqPYikKD��K�LOPQSlI�SVUW[V�J�JLeS�gCPYi�[oMOKm^ + � º i%STH,MqNJd�X

F�{JLOPYHJz�MqNrK�MqPQi%K�Ü,< º � ì xa[Vd9S * deKmL=nTKmI¢�5PyMfdONrS!x�KmI�dO{ * deMZ[oHwMOPs[V^�nV[oLOPs[ * PQ^YPYM + MqNJ[oMfRc[oH * K�dOK�KmH

PQH�BWPYzT{JLeK Ô X Ô X"6fNJK * LOPYzTN,MqHJK�dOd�^QK�nVKm^7SVUaÜ,< º � ì * K�z,[VH�[oM�& Óø�cÝihY�"PYH�B\K * LO{\[oL + SVU º �T� Ô [oHJI

¹w{JPQRZvw^ + IrPQi%ikK�I]�rX±Þkik[Vz%PQH�^QKmded;MON\[VH�Ü%ikSVHwMONJdmX9:�M1MqNJK�H * LOPYzTN,MqK�HJKmIAS�nVKmL1MONJK�HrKhglMjÜki%STH,MqNrd

PQHk[�xaK�^Q^y��IJK��JHJKmI%�§[VLOKoX¦6fNJK1[Vi%�J^QPyMq{JIJKfPyU�MONJPQd7�§[oLOK;PQd9�TX ì ik[VzJ�,�5Kc[VvwPYHJz�PYH * LOPQzVNwMOHJKmdeda[�Ma[j^QKhnTK�^

SVU5&ÜÓæ���$hY�VX�B\ST^Y^QS�x9PQHJzkMqNJPYd��5Kc[ov�PQH * LOPYzTN,MqHJK�dOd��¦Ü,< º � ì IJPQi%ikK�I�Lq[V�rPQIJ^ + MqS�[V�J�rLOScgCPQik[oMqK�^ +

MqNrK�dO[VikKj^YK�nTK�^tPyMfx	[od�[oM9MqNrK�d=MZ[VL=M1SoU¦MqNJKj�§[VLeKVX�´�NJKmHAPyMfx	[odDS * deKmL=nTKmIA[Vz,[VPYH�PYHA-T[oH º �T�T�C�§Ü,<

º � ì N\[oI * LePQzTN,MOKmHJK�I]�rX���i�[oz'STHJ^ + MqS"IJLeST��LO[V�JPYIJ^ + MqSk[ * LOPYzTN,MqHJK�dOd9^QKhnTKm^ SoU=&~Ó@��Ýih±ÝrX

6fNJK�R�ST^QSVLOdfSVU¦Ü,< º � ì x�KmLOK�no[VLOPQ[ * ^QK'|Î�rX±Ü%ik[Vz"PQH * SVMqN?& í ^Í[VHJIæ^ í _���[oHJI]�CX�Þ"i�[ozkPYH
_���/��h� * {rM�dONJS�x�KmI�HJS�RmSVLOLOK�^s[oMOPQSTH�x9PYMON * LOPYzTN,MqHJK�dOd�X�6fNJKmPYL�[cnTKmLO[VzTK�^YK�nVKm^Qd1xaK�LOKM& í ^Íýó�ih Ô �C�

^ í _¥ý �ihî�oÝr�N& í *øý Üih º �TX
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ÜT�T�

ê �°Û	� é �!�C��� í �TÞ ì

6fNJK%.f¸D¸ � {\[VdO[VL��!�l��� í �TÞ ì |°[V^QdeS�vwHJS�x9H�[Vd�2)>�`©���C��� í �TÞ ì �;N\[odj[�LOK�IJdONJPyU�M�SVU��rX±ÜTÝT��[oHJI

N\[Vd�KhgCNJP * PYMOKmIk[jno[VLePs[ * PQ^QPyM + [Vik�r^QPYMO{JIJK	LO[VHJzTK9SVU�[V�J�JLeScgrPYi�[�MqKm^ + �;i�[oz�S�nVKmL)MqNJK9MqPYikKaMON\[oM�PYM�N\[od

* KmKmH�ikSTHrPYMqSVLOKmI�U}STLjMqNJPYd�PYH,nTKmd=MqPYz,[oMqPYSTH¡|°dOK�K�BWPYzT{JLeK Ô Xî�T��X�6fNJK�I\[�MZ[�{rdOKmI�U}SVL%���C��� í �TÞ ì xa[Vd

S * Mq[VPQHrKmI"x9PYMqN'MONJK�`r?�4�8W6;`��TX±ÜVi&MqK�^QK�dORmSV��Ko�lPYd)PQH'MqNJK;_D�,¸��w8��l-r�w/��w[VHJIk> * [VHJIrdm�C[VHJI%RmS�nTK�LOd

[�MqPYikK��5KmLePQSlI�SVU¦[o�J�JLOScgCPQik[oMOKm^ + º �'i%STH,MqNJd�X

�!�C��� í �TÞ ì PQd)�\LedeM	S * dOK�LenTK�I�[oMa[ * LePQzTN,MqHrKmdOd�^QKhnTKm^5SVUO&ÛÓ&�!�$h Ô PYH�B\K * LO{\[oL + SVU º �V�TÜrXW:�M�MqNrKmH

KhgCNJP * PYMOd�[�x�Km^Y^y��IrK��\HJK�I�IJK�Rm^YPQHJK"SVU	�rX º ik[Vz�U}ST^Q^YS!x�KmI *,+ [ * LOPQzVNwMOKmHJPYHJz�MqLeKmHJI�SVUf�rX±Ü�i�[Vz�S�nTK�L

MqNrK�dO�J[VH�SVU9��i%STH,MqNJd��WLOKm[VRZNJPYHJz-& ÓÒ���$h�Ü�PQH�4D{Jz º �T�TÜCX�´�NJKmH�S * dOK�Leno[oMOPQSTHJd�SVU����C��� í �TÞ ì

x�KmLOKjLeKmdO{rikK�I�PYH�4D�rLOPQ^�SVU º �T� Ô �rPYM�x	[od1[�MfHJKc[oLO^ + MqNrK�dq[Vi%K�^QKhnTK�^�SVU * LOPYzTN,MqHJK�dOd�X�:�M	PQi%ikK�IJPs[oMOKm^ +

dONrS!x�KmIA["IrLq[Vik[oMqPYRD�§[VLeK�S�nTKmL;STHJ^ + Ü"ikSVHwMONJdm�r��Km[VvwPQHJz%[oMP&~Ó@��Ýih ì PYH�-V{J^ + SVU º �T� Ô X

4D^yMqNJST{rzTN¡i%SCIrKmdeMkRmSV^QSTL"no[VLOPQ[oMqPYSTHJd�x�KmLOK]�JLOK�dOKmH,M�U}SVL��!�l��� í �VÞ ì x9PyMqN¡[�nVKmLO[VzTK]no[V^Y{JKmd%SVU

& í ^@ýµ�ih º �T�@^ í _3ýµ�ih ÔVÔ �Q& í *Òý º h Ô,ì �5MONJK�R�ST^QSTL;RZN\[VHrzTKmdDx�KmLeK�{JHJR�STLOLeKm^Q[oMqK�I�x9PYMON]MqNrK

* LePQzTN,MqHrKmdOd9SVUtMqNJKjS *wu KmR�MmX
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ÜT� ì

ê �°Û	�Yñ �!�C� Ôjí�ºoÔ �

6fNJK�_	E�E¨[VR�S *wu KmR�M14�2¡E¨P * Lq[oK%|Î[V^YdOS"vwHJS�x9HA[Vd;2)>�`��!�C� Ô�í$ºoÔ �jSTLfdOPYik�r^ + ���C� Ô�í$ºoÔ ���aN\[Vd;[

LOK�IJdONrPYU�M9SVUW�rX±� Ô,ì [VHJI�N\[od;K�gCNJP * PyMqK�I�[�no[VLePs[ * PY^QPyM + [Vik�r^QPYMO{JIJK1Lq[VHJzVK�SVU u {rdeM;[ * S�nTK��rX��'ik[Vz'S�nTK�L

MqNrK�MqPQi%K�MON\[oMjPyM�N\[Vd * KmK�H�i%STHJPyMqSTLeKmI]U}SVLDMqNJPYd�PQH,nTK�deMOPQz,[oMOPQSTH©|°dOK�K%BWPQzT{rLOK Ô X�Ý,��X�6fNJK'IJ[oMZ[�{JdeKmI

U}STLf4D2¯E¨P * Lq[oK�x	[Vd9S * MZ[VPYHJKmI�x9PYMON�MONJK�`J?�4D8W6;`��TX±ÜVi»MOKm^YKmdOR�ST�5KV�§PQdfPYH�MONJK�_D�J¸��§8j�5-r�§/��§[oHJI

> * [VHJIJd���[oHJI�RmS�nTK�LOd�[�MOPQi%K���K�LOPYSCI�SVUW[V�J�JLeScgrPYi�[�MqKm^ + º �"i%STH,MqNrdmX

6fNJK�[oik�J^YPYMO{JIJK'SVU�nV[oLOPs[ * PQ^YPYM + SVU	4D2
E¨P * PYd�HrKc[VLjMqNJK%^QS�x�Kmd=M�SVU	[V^Q^¦MONJK%S *lu KmRhMqd�� + KhM�PYM�N\[od

dONrS!x9H�nVKmL + R�STik�r^QKhg%RZNJ[VLq[VRhMqK�LmX)BWPYzT{JLOK Ô X±Ý�deNJS�x9d	4�2�E P * [oMa[ * LePQzTN,MqHrKmdOda^QK�nVKm^5SVUO&ÛÓ&��Ýih±Ü�PYH

B\K * Le{\[VL + SVU º �T�TÜCX7:�M9PQi%ikK�IJPs[oMOKm^ +"* K�z,[VH�MqS * LePQzTN,MqK�H��rX�Ü'ik[Vz'PQH�^YKmdOd	MON\[VH�Ü'ikSTH,MONJd	U}ST^Q^YS�xaK�I

*,+ [VH�KhnTK�H©ikSTLeK"IJLq[Vik[oMOPQR'IJPYiki%PQHJz�SoUf�rX Ô ik[Vz�S�nTKmL�STHJ^ + �ki%STH,MqN�X�B§LeSTiæMONJPQd���SVPQH,M�|°4D�rL

º �T�VÜ,�h�¨4�2¬E¨P *�* KmzT[VH�[�dOSVikKhx9N\[oM�dO^QS�x�KmL�IJKmR�^QPYHJK'dO{J�5KmLePQi%��SVdOKmI�x9PYMON�deK�nTK�Lq[V^)dei�[V^Y^W�§[VLeKmd�SVU

Cù�ih º i�[oz�PYH¶[Vi%�J^QPyMq{JIrKVX�6fNJKAHJK�glM�S * deKmLenlPYHJz�dOKm[VdOSVH¯RmSTi%ikK�HJRmK�I¡x9PYMON¡4D2 E P * HJKm[VL�MqNrK

dq[oikK�^QKhnTKm^ U}ST^Y^QS�x�KmI *w+ [%dO^YPQzTN,M9IJPYiki%PQHJz�MOLOK�HJI]de{J��K�LOPYik�5STdOK�I�x9PyMqN�dOK�nVKmLO[V^�Cµ�ih º ik[Vz%K�nTK�H,Mqd

S * deKmL=nTKmI�U}LOSTiÏ4D�JLePQ^¢MOS%41{JzT{Jd=M;SVU º �T� Ô X

6fNJKAR�ST^QSTL"no[VLOPQ[oMqPYSTHJd'U}STL%4�2ÍE P * xaK�LOKAdePQi%PQ^s[oL�MqS�MONJSTdeK]S * deKmL=nTKmI¯U}STL * SVMqN¯ÜT< º � ì [oHJI

�!�C�c� í �TÞ ì |°deKmK�_�_ Ô Xy�TX Ô`ØßÔ Xy�TX��T��dONJS�x9PQHrz]HJS�RmSTLeLOK�^s[oMOPQSTH�x9PYMON�MONJK * LOPQzVNwMOHJKmded�SVU�MqNJK%S *lu K�R�MmX

6fNJK�[cnTKmLO[VzTK�no[V^Q{rKmdfxaK�LOK�& í ^óý®�ih ì �C��^ í _¬ý¬�ih±ÝTÝr�N& í *øý Üih±Ü ì X
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Ür�V�

ê �°Û	�eê ��Ý ºTº�í�ºVì �

6fNJKk.9¸1¸ ¹l{J[Vdq[VL"��Ý ºTº�í¯ºoì ��|Î[V^YdOS�vwHJS�x9H�[Vdj2)>�`©��Ý ºTºjí¯ºVì �V�DN\[Vd�[�LOKmIrdONJPyU�MjSVU	�CX�Þr����[oHJI

N\[Vd1KhgCNJP * PYMOKmI�[kno[VLePs[ * PQ^QPyM + [oik�J^YPYMO{JIJKjLq[VHrzTK�SVU�[o�J�JLOScgCPQik[oMOKm^ + �TX�Üki�[Vz%S�nTK�LDMqNJK�MqPQi%K�MqN\[�M�PYM

N\[Vd * K�KmH�ikSVHJPYMOSTLOK�I©|°deKmK"BWPYzT{JLeK Ô X��T�hX�6fNrK'I\[oMZ[k{JdOK�I�U}SVL���Ý ºVº�í¡ºVì �%xa[Vd�S * Mq[VPQHrKmI]x9PyMqNAMqNrK

`J?�4D8W6;`��VX�ÜVi@MOKm^YKmdOR�ST�5KD[VHrIkPYd�PYH%MONJK1_D�T¸��l8j�l-r�w/��l[VHJI�> * [VHJIrdmX76fNJK;S * deKmLeno[oMOPQSTHrd�R�S�nTKmLa[

�5KmLOPYSCI"SVU�[V�J�JLeScgrPYi�[�MqKm^ + º �9i%STH,MqNJd�X�`CKmK�_�ÜrX º X±ÜjU}SVL¦MqNJK9U}{J^Q^J8 * [VHJIk^QPQzVNwM¦Rm{JL=nTK1x9NrPQRZN�PYHJRm^Y{JIJK�d

MqNrKmdOK�S * deKmL=nV[�MqPQSVHJdmX

:�H¡B\K * LO{\[oL + SVU º �T�TÜC�;�cÝ ºTº'í¥ºVì �Axa[Vd%HJKc[oL'PYMqd'U°[VPYH,MqKmd=M"S * deKmLenVKmI¶^YK�nVKm^fSVUÑ^ Ó � ì h�ÞCX©:�M

PQHrRmLOKm[VdOK�I�STHr^ + de^QPYzTN,Mq^ + S�nTKmL)MqNrK;HrKhglM Ô i%STH,MqNJd){JH,MqPY^\PQH�-V{JH º �T�TÜj[��§[VLOK9SVU¢ikSVLOK	MqNJ[VH��VX º i�[oz

xa[Vd�S * deKmLenVKmI�PQH�^YKmdedDMqN\[oH�[�ikSVHwMONÖÈjF�{JLePQHJz%MqNJK�IrKmRm^YPQHJK�U}ST^Q^YS!x9PYHJz"MqNJPYdDST{rM * {JLedeMc�W��Ý ºTºjí¶ºVì �

KhgCNJP * PYMOKmI�KmLeLq[oMOPQR�no[VLePs[oMOPQSTHrd�SVU�CÒ�ih±Ü�ik[VzJX�:�H�4D�JL º �T� Ô �9��Ý ºVº'í ºVì ��x	[Vd"S * dOKmL=nTK�I¡HJKm[VL"[

* LePQzTN,MqHrKmdOd;^QKhnTK�^tdePQi%PQ^s[oL�MqS"MqNJ[oM;S * dOK�LenVKmI�[oM9MqNrK * KmzTPYHJHJPYHJz"SVUWMONJK��rLOK�nlPYST{Jd;dOKc[odOSTH��@^ãÓ@� ì h�ÝrX

:�M * LePQzTN,MOKmHJK�I�SVHJ^ + dO^YPQzTN,MO^ + S�nTKmL	MONJK�HJK�gCM9deK�nVKmLq[o^�ikSVHwMONJdf{JH,MqPY^¢PYH�`CKm� º �V� Ô �lPYMa�\[VLOK�Isy ��i�[oz

PQH�^QK�dOdjMqN\[oH º i%STH,MqNrd%È�6fNJPYd�deKc[VdeSTHJd�S * dOK�Leno[oMqPYSTHJd�[V^QdeS�deNJS�xaK�I©^QS�xÍ[Vi%�J^YPYMq{rIJK�|¸C��ih º ik[Vzw�

no[VLOPQ[oMqPYSTHJd	de{J�5KmLOPYik�5STdeKmI�STH�MqNJKjik[VPQH�MOLOK�HJIJdmX

6fNJK;RmST^YSTLOd¦SoUW��Ý ºTº¦í�ºVì �DRZN\[oHJzTKmI%RmSVHJdOPYIJKmLO[ * ^ + |¸C¥�ih���i�[Vz�PYH * SVMONm¯�|R& í ^�� ù [VHrI�^ í _��
[VHJI åó� h���ik[Vz�PYH ^ í *���S�nTK�L�PYMOd�S * dOKmL=no[oMqPYSTHJdmX�6fNJK�LOK�[o�J��Km[VLOd�MqS * K�[�MqLeKmHJI�MqS�x	[oLOI�MqNrK

^ í *àRmSV^QSTLed�[V�J�5Kc[VLePQHJz�LOKmIrIJKmL�IJ{rLOPQHrz�MqNJK��§[oLOK�S * dOKmL=nTK�I�PYH º �T�TÜ�PYH�[V^Q^¨MqNrLOKmK'R�ST^QSVLDPQHrIJPQR�KmdmX

/1S�x�K�nVKmLm�,MONJKmLeKf[V�J�5Kc[VLedWMqS * K	HrS�dOPYzTHJPY�JRc[VH,M¦R�ST^QSVLpno[VLePs[oMOPQSTHJdpS * deKmL=nTKmI"IJ{rLOPQHrzDMqNJK��§[VLOK�PQH º �T� Ô X

6fNJK�[cnVKmLq[ozTK�RmSV^QSTL�PQHJIrPQRmK�d�U}STL1��Ý ºTºaí�ºoì �jx�KmLeKS& í ^µý í �ih�� º ��^ í _¥ý �$h ÔTÔ �
^ í *øý Üih�� º X

� ðKËUTaÝµÅWÈµÉ�Ô-ËWÄRÐµÅWÍfÛ�ÓfËWÈUÓfÌ �©Ñ/ÌYÈµÔ-Ì&Ì b@Û�Ó�Î\Ó ß�ËWÍ���V h)h B hXWZY õ(ÓfËJÎ¸Õ/Ì�Ô-Ë�ÆÞË�Í ÛÇÈµÉ@Ìkb¨Û�Ó�Å�F l Gèpkq0p m�o l r+s Ô-ËWÆÇËWÍ�ÛÇÈµÉ@Ìkb ö
ó\['B�K<ôed9óIHJB)KYô
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Ür�cÜ

ê �°Û	�Yå º �T�,� í�Ô Þ ì

6fNJK�_	E�E¨[VRjS *wu KmR�M º �V�,� í�Ô Þ ì |Î[o^QdOS"vwHJS�x9HA[od12)>�` º �T�,� í©Ô Þ ì �aN\[Vd;['LOK�IJdONJPyU�M;SVU¦�CX��,�l��[oHJI

N\[Vd1KhgCNJP * PYMOKmI�[kno[VLePs[ * PQ^QPyM + [oik�J^YPYMO{JIJKjLq[VHrzTK�SVU�[o�J�JLOScgCPQik[oMOKm^ + �rX�Ýki�[Vz%S�nTK�LDMqNJK�MqPQi%K�MqN\[�M�PYM

N\[Vd * KmKmH�ikSTHrPYMqSVLOKmI'U}STL)MqNrPQd)PQH,nTK�deMOPQz,[oMOPQSTH]|°deKmKDBWPQzT{rLOK Ô X±Þ,�hX¦6fNrKDI\[oMq[�{rdOKmIkU}STL º �T�,� í�Ô Þ ì xa[Vd

S * Mq[VPQHrKmI"x9PYMqN'MONJK�`r?�4�8W6;`��TX±ÜVi&MqK�^QK�dORmSV��Ko�lPYd)PQH'MqNJK;_D�,¸��w8��l-r�w/��w[VHJIk> * [VHJIrdm�C[VHJI%RmS�nTK�LOd

[�MqPYikK��5KmLePQSlI�SVU¦[o�J�JLOScgCPQik[oMOKm^ + ��Ý'i%STH,MqNJd�X

.DnTKmLtMqNJK�RmST{rLOdOKaSVUJMqNrKaS * deKmL=nV[�MqPQSVHJdtSoU º �T�,� í�Ô Þ ì �VPyMtK�gCNJP * PyMqK�I'[1d=MqKmK���IJK�Rm^QPYHJK�PQH * LOPQzVNwMOHJKmded

U}ST^Y^QS�xaK�I *,+ [�de^QS�x�KmL�PQHrRmLOKm[VdOK�PQH * LePQzTN,MOHJKmded�MqN\[oMDPQd��r{JHJR�MO{\[oMOKmI *,+ Lq[o�JPQI]no[VLePs[oMOPQSTHrd1SVU��CX º MOS

�rX Ô ik[VzJX%6fNJKkikSTHrPYMqSVLOPQHrz�SVU º �T�,� í¶Ô Þ ì * KmzT[VH�PYH�^Q[oMqKk.�R�MOS * KmLjSVU º �T�TÜ�x9PYMqN�MqNrKkdeST{JLOR�K�[�M

[ * LOPYzTN,MqHJK�dOdj^QKhnTK�^7SVU5&]Ó�� Ô h º X�:�M�IJK�RmLeKc[VdeKmI�i%STHJSoMqSTHJPYRc[V^Y^ +�*,+ i%STLOK�MON\[VH��rX º i�[Vz�PYH�Kc[VLe^ +

F�KmR�Kmi * KmL�X�:�H�^s[oMOK�4D�JLePQ^�SoU º �T� Ô � º �T�T� í©Ô Þ ì x	[Vd;S * deKmL=nTKmIA[oM1[ * LePQzTN,MOHJKmded1^YK�nTK�^ SVU=& C@� Ô h±Ý

[VHJI¡deMqKm[VIJPY^ + PQHrRmLOKm[VdOK�ISCù�ih Ô i�[oz�S�nTK�L�MqNrK]HJK�gCM��JnTKAi%STH,MqNrdkx9PYMON�Cù�ih º ik[Vz�K�gCRm{JLedOPQSVHJd

dO{r��K�LOPQi%�5STdOK�I®SVH¶MqNJPYd�MqLOK�HJI�Xó:�H¬.�RhMqS * KmL��;MONJK * LOPYzTN,MqHJK�dOd�SVU º �T�T� í¥Ô Þ ì ^YK�nTK�^QK�I®SV{rM�HJKc[oL

&íC&� Ô h±ÜrX

6fNJK�RmST^YSTLOd�PYHJIJPYRmKmd�dONJS�xÒ^YPYMOMO^QK�no[VLOPQ[oMqPYSTHJdkx9PyMqN®[V^Y^1MqNrLOKmK�PYHJIJPYRc[oMOPQHJz©[©de^QPQzVNwM�MqLOK�HJI¯MqN\[�M

dO{rzTzTKmd=Mqd º �T�,� í¡Ô Þ ì zVK�Mqd * ^Y{JKmL�[Vd�PyM * LOPYzTN,MqK�HJdmX"6fNJK%[cnTK�Lq[VzTK"no[V^Q{rKmd�U}STLj[V^Y^tMONJK"PQHJIJPYRmK�djx�KmLeK

& í ^µý¬�ih Ô Ýr�N& í _�ú	ý �ih±ÞTÜr�N& í (]ý º hy� ì X

� ðKË�ÍfÄ�Å4ÆÇÆÇ×Wõ/Î¸Õ/Ì^]_B�`�Ô-Ë�ÆÞË�ÍKÛÇÈµÉ@Ì b�Û�ÓKÑµÓfÌYÉ�Ý�ÌYÔYÅ4ÑµÓfÌ�Ë4ß�ÛÞÎ¸ÓqëdÛÇÉ/Ì�ß�Å4ÄRÛÇÆÞÛ�Å4Í¸Û}Î�×�õµÝ/Ñ/Î É@Ñ/Ì�ÎfË�Î¸Õ/ÌPÆÇÛÞÄRÛÞÎfÌ�ÉÑf ÝµÅWÈµÉ
Ô-Ë+Ü�Ì<Í\Å4à�ÌKß�ËWÍ hbababc B cedeW õ�Û}ÎqÛÇÓ�Í¸Ì<Ð/Æ�ÅWÔ<ÌYÉJÝ�×�ÎfÕ/ÌfT�ÝµÅ4ÈµÉJß�Ë�Í�ÎfÕ/Û�ÓKÔ-Ë�ÆÞË�Í�ÛÞÈµÉ/Ì b3á
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Ür���

ê �°Û	�Yð º �!�T� í ÜT� Ô

6fNJK�_	E�E¨[VRjS *wu KmR�M º ���T� í ÜT� Ô |Î[o^QdOS"vwHJS�x9HA[od12)>�` º �!�T� í ÜT� Ô �aN\[Vd;['LOK�IJdONJPyU�M;SVU¦�CXY�T���"[oHJI

N\[VdaKhgCNJP * PYMqK�I�[�no[VLOPQ[ * PQ^YPYM + [oik�J^YPYMO{JIJK;Lq[VHJzVK�SVUpHJKc[oLO^ + �TX���ik[Vz�S�nTK�L	MqNJKDMOPQi%K1MON\[oMfPyM	N\[Vd * K�KmH

i%STHJPYMOSTLOK�I'U}STL�MONJPQd)PYHwnVKmd=MqPQzT[oMqPYSTHA|}dOK�K�BWPYzT{JLOK Ô X ì ��X¦6fNJKDIJ[oMZ[j{JdOK�I�U}STL º �!�T� í ÜT� Ô xa[Vd�S * Mq[VPQHJK�I

x9PYMON�MONJK�`J?�4�8t6;`��TX±ÜVißMqK�^QK�dORmSV��Ko�5PYd9PQH�MqNJK�_D�J¸��58j�5-r�5/��5[VHJI�> * [VHJIrdm�5[VHJI�RmS�nTK�LOd�['MqPYikK

�5KmLOPYSCI�SoU7[V�J�rLOScgCPQik[oMqK�^ + º �jikSTH,MONJdmX

º �!�T� í ÜT� Ô KhgCNJP * PYMOd�[�nVKmL + PQH,MOKmLOK�deMOPQHJz�RZN\[VLq[oR�MqK�L�PQH­PYMOd%no[VLePs[ * PY^QPyM + X¶:�H®?][oLORZN¶SVU º �T�TÜr�

S * deKmL=nV[�MqPQSVHJd	SVU º �!�V� í ÜV� Ô U}ST{JHrI�MONJK�dOSV{JLOR�K�HJKc[VL9[ * LOPQzVNwMOHJKmdedf^QKhnTKm^¢SVU�&ãÓ&��Ü$h ì X76fNrK�S *lu KmRhM

MqNrKmHAIJPYiki%KmI�dePQzTHJPy�\Rc[oHwMO^ + S�nVKmL1MONJK�HrKhglMj�"ikSTH,MONJd;MOS�["^QKhnTKm^pSVUf&âÓ � Ô h��CX	:�M1MqNJK�H]PYHJRmLeKc[VdeKmI

PQH * LOPQzVNwMOHJKmded9[oM;[�dOPYikPY^s[VL)LO[oMqK�{JH,MOPQ^¢PyMfLOKm[VRZNJK�I][ * LePQzTN,MOHJKmded;^YK�nVKm^�HJKm[VL!&ÛÓ&��Üih±Ý�PQH�F�KmR º �T�TÜrX

6fNJK�LOK�x	[odfdOSTi%K�^QS�x®^QKhnTKm^7|¸g©�rX º ik[Vzw�7no[VLOPQ[ * PQ^YPYM + de{J�5KmLOPYik�5STdeKmI�STH�MqNJK�dOK�MOLOKmHrIJdmX º �!�T� í ÜT� Ô

xa[VdDHJK�glM�S * deKmL=nTKmI�PYH]^Q[oMqKj4D�rL º �T� Ô HJKm[VL9MqNJPYd1dO[VikK�^QKhnTK�^¤Xf6fNJK�S *lu KmRhM�K�grNrP * PyMqd º dOik[V^Y^��§[VLOK�d

S�nTK�L�MONJK"HJKhglM�Ü�i%STH,MqNJd��¨STHJ^ + MqS��§[VLeK"MOS�PYMqdjik[�gCPQi�{ri * LePQzTN,MOHJKmded�^YK�nTK�^7SVUg&íÓæ�cÜih º PYH�^Q[oMqK

4D{rzT{JdeMmX7:�M)MqNJK�H�IJK�RmLOKm[VdOK�I�Lq[o�JPQIJ^ + [�Ma[jLq[�MqK9SVUKC¥�$h º ��ik[Vzj��K�L)ikSTH,MON%MOS�[j�J^s[�MqKc[o{ * LOPQzVNwMOHJKmded

^QKhnTK�^ HJKc[VL@&íC&��Üih���PQH�.�R�MqS * K�LfSVU º �T� Ô X

º �!�T� í ÜV� Ô ��d	RmST^YSTLOd	[V�J�5Kc[VLanVKmL + xaK�^Q^ * KmNJ[�nVKmI��\IrK�nlPs[oMOPQHJzlg��ihy��i�[oz�PQH�& í ^@[VHrIC^ í _��
[VHJIlC¥�ihî�;i�[Vz;PQH)& í *�X¦01STHJK�SVU\MqNrKaRmSV^QSTLedtdeNJS�x¡[oH + RmSVLOLOK�^s[oMOPQSTHjx9PYMON�MqNrKaS *lu K�R�Mm�±d * LOPQzVNwMOHJKmded

[VHJI�x�KmLOK�[oM;[cnTK�Lq[VzVK�^YK�nVKm^Qd9SVU�& í ^µý¬�ih±Ü,�C��^ í _¬ý �ih ºVì �N& í *�ý3� h±ÞTÞrX



Ür�cÝ

13.2

13.4

13.6

13.8

14.0

14.2

14.4

B

2155-304                                          Apr 2003-Dec 2004

0.1
0.2
0.3
0.4
0.5

B
-V

0.1
0.2
0.3
0.4
0.5

V
-R

1.6

1.8

2.0

2.2

2003.5 2004.0 2004.5 2005.0

B
-H

UT Epoch

G ��H/I3:-�¨¥3�}?��#�30cN&���&�£����H/��,{*+I3:-V@�U.@M�| �4X@X#« §�³�¥mMZ:-./!uNL"(:J|�³@³/§m,9.c�&�4*j|�³@³�¥3�l���3�
�@!#"�����,-I(23�&.@M�V©��:<������������,fT¨��;P¶����}X�!���H3�



Ür���

ê �°Û	�°Ûwô ºTºVº Ü í �,� º

6fNJK1.9¸1¸®¹l{J[Vdq[VL)ÜT< ÔTÔ Ý"|°[V^QdeS�vwHJS�x9H�[Vd)2)>�` ºVºTº Ü í �T� º STL7dOPYik�r^ + ºTºTº Ü í �,� º �WNJ[Vd)[�LOKmIrdONJPyU�M

SVUf�VX Ô � Ô |�MqNJK�dOKmR�STHJI�^Q[VLOzTK�deM1PQH�MqNJK�dq[Vi%�J^YK��9[VHJI]NJ[VdDK�grNrP * PyMqKmI][%no[VLePs[ * PY^QPyM + [Vi%�J^YPYMq{rIJKjLq[VHJzVK

SVUW[V�J�JLeScgrPYi�[�MqKm^ + �VX º ik[Vz�|°dOK�K�BWPQzT{rLOK Ô Xy���,�aIJ{rLOPQHrzk[o�J�JLOScgCPQik[oMOKm^ + �!��i%STH,MqNJd9SVUtikSVHJPYMOSTLOPYHJzJX

6fNJK�`J?�4D8W6;`�S * deKmL=nV[�MqPQSVHJd * KmzTPYH�PQH�`CKm�CMqKmi * K�L	SVU º �T�VÜ�x9PYMON�dOSVikK1^QS�x�^QKhnTKm^5no[VLOPQ[oMqPYSTHJd)SVU

g��ih º ik[VzfU}STL dOKhnTKmLO[V^likSTH,MONJdp[oMt[VH�[cnVKmLq[ozTK * LOPQzVNwMOHJKmdedtSoU�&íC&��Þih��CXp:�MpMONJKmHj�§[VLeKmdpIJLq[oi�[oMOPQRm[V^Q^ +

*,+ �CX�Þ�ik[VzkS!nVKmL'��i%STH,MqN][oMDMONJK�K�HJI�SVU7MqNrK�S * deKmLenlPYHJz�dOKm[VdOSVH���LOKm[VRZNJPYHJz�[ * LePQzTN,MOHJKmded�^QK�nVKm^pSVU

&ÛÓ&�!�$h ì XW´�NJK�H�PyMaxa[Vd	HJK�glM9S * dOK�LenVKmI�PQH�41{JzT{Jd=MfSVU º �T� Ô X¦PYMadONJS�x�KmI�KmLeLq[oMOPQR1no[VLePs[oMOPQSTHrd�S�nTK�L º

i%STH,MqNJd9SVU�C¥�ih±Ü"ik[Vz�x9PyMqN�["IrKmRm^YPQHJK�MOS2& C&��Þ$h Ô PQH�F�K�RmKmi * K�L º �T� Ô X

6fNJKDR�ST^QSVLOd�SVU Ü,< ÔTÔ Ý�deNJS�xaK�I�no[VLOPQ[oMqPYSTHJd¦MqNJ[oM�[VLOK1HJSVM�RmSTLeLOK�^s[oMOKmIkx9PyMqN%MqNJK * LOPYzTN,MqHJK�dOd�SVU�MqNrK

S *lu K�R�MjPYH�[VH + RmSVHJdOPYdeMqK�H,M�U°[VdONJPYSTH�X�_aSVMONh& í ^ß[oHJIØ^ í _ÍK�gCNJP * PyM�no[VLOPQ[oMqPYSTHJd;SVU&C �$h º ik[VzJ�

x9NJPY^QKM& í *àno[VLePQKmd¨CÏ�ihî��ik[VzJX�6fNrK�[cnTK�Lq[VzVK%^YK�nVKm^QdjSVU�MqNrK%R�ST^QSVL�PQHJIJPYRmK�dj[VLOK2& í ^»ý �ih Ô Ür�

^ í _¥ý �ih Ô Þr�N& í *øý º h±Þ ì X
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Ür� ì

ê �°Û	�°Û§Û º Ü Ô � í ��Ý,�

6fNJK1.9¸1¸ � {J[Vdq[VL º Ü Ô � í ��Ý,�'|°[V^QdeS�vlHrS!x9H�[Vd�2)>�` º Ü Ô � í ��Ý,�T�tNJ[Vd�[jLeKmIJdeNJPYU�M)SoU��rX��T�VÝj[VHrIkN\[od

KhgCNJP * PYMOKmI�[�no[VLePs[ * PY^QPyM + [Vi%�J^QPyMq{JIJK�Lq[oHJzTK�SVU�HJKm[VLjÜ�ik[Vz�S�nTK�L�MqNJK�MOPQi%K�MON\[oM�PyMDxa[Vd�ikSVHJPYMOSTLOK�I

U}STL�MqNJPYdaPQH,nVKmdeMOPQz,[�MqPQSVH�|°deKmKjBWPYzT{JLOK Ô Xy�T�!��X¦6fNJK�I\[oMq[�{JdeKmI�U}STL º Ü Ô � í ��Ý,��xa[VdfS * Mq[VPQHrKmI�x9PyMqN�MqNrK

`J?�4D8W6;`��TX�ÜoiÏMqK�^QK�dORmSV��Ko�\PQdfPQH�MONJK�_D�r¸��§8��§-r�J/��§[VHJI�> * [VHJIJd��§[VHJI�RmS�nVKmLOdD[�MqPYikK��5KmLePQSlI�SVU

[V�J�rLOScgCPQik[oMqK�^ + � Ô ikSTH,MONJdmX

6fNJK�S * dOKmL=no[oMqPYSTHJd�U}SVL º Ü Ô � í ��ÝT�­[V�J�5Kc[oL]dOSVikKhx9N\[oMAHrSTPQdePQKmL�S�nTK�Lq[V^Y^�MON\[VH¬ik[VH + SVU'MqNrK

`J?�4D8W6;`%S *lu KmRhMqdmX)6fNJK;S * deKmL=nV[�MqPQSVHJd7U}STL7MqNJPYd�S *lu KmRhM * KmzTPYHkPYHk`CKm�rMOKmi * KmL�SVU º �T�TÜ�x9NJK�H�MqNJK;S * �

u KmRhM	xa[Vd	LOPYdOPYHJz�LO[V�JPQIr^ + PQH * LOPYzTN,MqHJK�dOd *,+ C º h���i�[oz�deMq[VLeMOPQHJz�[oM	[ * LOPYzTN,MqHJK�dOd	^YK�nTK�^¢SVU�^ÞÓ&��Þ$h�ÜrX

:�M�MONJKmH$IJKmR�LOKm[VdOK�I­PYH * LOPYzTN,MqHJK�dOd'i%STLOK�de^QS�x9^ + S�nTK�L�MqNJK�HJK�glM"dOK�nVKmLO[V^fikSVHwMONJd�MqS�[ * LOPQzVNwMOHJKmded

^QKhnTK�^>^îC&���$h�ÞCX¦4¯dOK�RmSTHJIkLq[V�rPQI'�§[VLeKfSVUdC&�;ik[Vz�x	[od�S * dOK�LenTK�I�PQH'^Q[oMqK;-T[oHl{J[VL + SoU º �V� Ô Xt´�NrKmH

PYMfxa[Vd1HJKhglM1S * dOK�LenVKmIAPYHA`CK��rMqK�i * KmLm�§PyMfx	[Vd1IJKmR�LOKm[VdOPYHJzkPYH * LOPQzVNwMOHJKmded�C���i�[Vz'x9PyMqN�M�xaS�å��ih��

�§[VLeKmd9dO{r��K�LOPQi%�5STdOK�I��\LOKm[VRZNJPQHrzk["i%PQHJPYi�{Ji * LOPYzTN,MqHJK�dOd9^QKhnTK�^pSoU�^²C&��Þih±Ý'PQH�-T[VH º �T�T�CX

6fNJK;ST�rMqPYRc[V^CRmST^YSTL¦PYHJIJPQR�Kmd7deNJS�xaK�I�[�RmSTLeLOK�^s[oMOPQSTH�x9PyMqN�MqNrK * LOPQzVNwMOHJKmded)SVU º Ü Ô � í �cÝ,�DdO{JRZN%MqN\[�M

PYM)zVK�Mqd * ^Y{JKmL¦x9NJK�H�PYM)IrPQi%dmXW6fNrPQd)Rc[VH * K1deKmKmH�[oM�²7��SlRZNJd º �T� Ô X±�j[VHJI º �T� Ô X ì Xt6fNJK;ST�rMqPYRc[V^sÑoHJKm[VL=�

:«8�RmST^YSTL)PQHJIJK�gkPQda{rHJRmSTLeLOK�^s[oMOKmI�Ir{JKDMqS�PYMOd�^Q[VLOzTK;dORm[oMOMOKmLa[VHJI�^YPQi%PYMqK�I"RmS�nTK�Lq[VzTKoX)6fNJK�i%Kc[VHk^QK�nVKm^Yd

SVUW[V^Q^�Ü"R�ST^QSVL	PQHJIrPQRmK�d;[VLOKo·f& í ^µý¬�$hî�VÞC��^ í _¥ý®�ih�ÜC�T�N& í *æý º h±Þr�TX
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Ü º �

ê �Yá 
�Å¨À\Ç}è ËcÖÎË"�
¿,Á!Â¨½ ÈtË

6fNJKf�\LedeM�[VH\[o^ + dOPYd¦ikKhMqNJSlI"PQH,nTSV^YnTK�d7RmSTi%�\[VLePQHJzDIJPQdeRmLOKhMqK9K�nVKmH,Mqd�PQH'IrPY��KmLOK�H,M7x	[cnTK * [VHJIrd�MqS�PYH,nTKmd«�

MqPYz,[oMOK�PyU7MqNJK�LOK�PYd�[kxa[cnTKm^YKmHJzoMqNC��IJKm�5KmHJIrKmHJR�K�[VdedOSlRmPQ[oMqK�I]x9PYMON]MqNJK�[Vik�r^QPYMO{JIJKjSVU7MONJK�no[VLOPQ[ * PY^QPYM + X

6fNJPYd'PQd�IJSVHJK�{JdOPYHJzAMqNrK�R�ST^QSVL�PQHrIJPQR�Kmd'IJK�dORmLeP * KmI�PQH�MONJK��JLeK�nlPQST{rd'dOKmRhMqPYSTHJdmX�:�U�[oH­[o�J�JLOK�RmPQ[ * ^QK

RZN\[VHrzTK�PYH�["R�ST^QSVL	PQHJIrKhg�PYd1[odOdOSlRmPQ[oMqK�I�x9PYMqN�['RZN\[VHJzVK�PYH * LOPYzTN,MqHJK�dOdm�5["dOK�RmSTHJI][VH\[V^ + dOPQdfi%K�MONJSlI

x9PQ^Y^ * K1Kmi%�J^QS + KmI�MOS�PQH,nVKmdeMOPQz,[�MqKDPyU¢MONJKmLeK�[VLeK�[VH + no[VLOPQ[ * PQ^YPYM + dONJPyU�Mqd)x9PYMqNkRmST^YSTLD|°P¤X�KVXy�,MqPYikK;^s[VzVd�SVL

^QKm[VIJdq�hXW6fNrPQd)ikKhMqNJSlI'{rMOPQ^QPYbmK�d¦[�RmLeSTdOd)RmSVLOLOK�^s[oMOPQSTH�U}{JHJR�MOPQSTH�|Î<f<	B7�hX,6fNrPQd7RmSVik�\[oLOKmd)[oH + M�xaS�MqPYikK

dOK�LOPYKmd%|°KoX±zrXY�¨_ * [VHrI�^YPQzTN,MDRm{JL=nTK%[VHJI�/ * [VHrI�^YPQzTN,MDRm{JL=nTK���� MqN\[oM�[oLOK'ik[oMqRZNJK�I�PQHAMqPYikK�[Vz,[VPYHJdeM

Kc[oRZN�SVMqNJK�Lm�Jde{JRZN�MqN\[�Mf[VH + dOPQi%PQ^Q[VLOPyMqPYKmd7dONrS!x®{J��[odf[��5Kc[Vvk[oMf[�MOPQi%K1IrPY��KmLOK�HJRmKDRmSTLeLOKm^Q[oMqK�I�x9PYMON

MqNrK%dePQi%PQ^Q[VLOPyMqPQK�dmX�B\STL�PQHrdeMZ[oHJRmKo�W[VH�[V{CMqS�RmSTLeLOK�^s[oMOPQSTHAU}{JHrR�MqPYSTH­|}MONJKk<f<	B®SVUa[�MqPQi%K�deKmLOPYKmd�x9PYMON

PYMOdOK�^YUq��x9PQ^Y^¢dONrS!x
["�5Kc[ov�[oM1��MqPQi%K�IJPy�¢K�LOK�HJRmKo�5SVLf^s[VzJX

ê �Yád�°Û ��¾!½5ËcË���½5¾!¾!¿lÇ°ÀCÁ!Ö°½5Å­�pÙpÅpÃVÁ!Ö°½5Å

6fNJK9RmLeSTdOd)R�STLOLeKm^s[�MqPQSVH�U}{JHJRhMqPQSVH]|Î<f<	B7�¦{JdOK�I%U}SVLWMqNJPYd7PQH,nTK�deMOPQz,[oMOPQSTH'PYd¦MqNJKfd=MZ[VHrI\[VLOI�<f<	B�IJK��\HrKmI

PQH%²7¹w{\[oMOPQSTH]| Ô Xy�!���wx9NrKmLOKJ°�PYd)MONJKfMqPYikKf^Q[VzJ£i9¨�kj��Ol9¨�l[VHJI6lj'[VLeKfMqNJK;S * deKmLeno[ * ^QKmd7MOS * K9RmSTLeLOKm^Q[oMqK�I
[VHJI�MONJKmPYL�[cnTKmLO[VzTK�d�LeKmdO�5KmRhMqPynTKm^ + £W[VHrI9$ùPYdDMqNJK'Hw{Ji * K�L�SoU�S * dOK�Leno[oMqPYSTHJd�X�6fNJPQd�dePQi%�J^QK�nTK�LOdOPYSTH

PQd�RZNrSTdOK�H * KmRm[V{JdOK"MqNrK'I\[oMZ[�N\[od * KmK�H�dO[Vi%�J^QK�I�PQH�dO{rRZN�[�x	[ + |}STHJK'S * dOKmL=no[oMqPYSTH�PQH�Kc[oRZN��\^yMqK�L

nlPQL=Mq{\[V^Y^ + dOPYi�{J^YMq[VHJK�ST{JdO^ + ��MqN\[�M9I\[oMZ[ * PYHJHJPYHJz"PQdf{JHJHrKmRmK�dOdO[VL + KhgCR�Km�rM;MqS"PQi%�JLeS!nVKjI\[oMZ['¹w{\[V^YPYM + X

m�m nk|f°�� �	n ý o ø vqp� û F |�9r�	s p í l9¢�m|:j�� í ljC�| o ø v�½� û F |:9r� í l9�� E �m| o ø v�½� û F |:j�� í ljC� E � | Ô XY���



Ü ºVº

ê �Yç �µÙtÇ�Á!ÖsïZÃT½5Ç}½§¾k
�Å¨À\Ç�è¨ËcÖ°Ë'��¿lËcÙtÇ�Á!Ë

`CKhnTKmLO[V^pS *lu KmRhMqd;KhgCNJP * PYMOKmI]R�ST^QSVL	nV[oLOPs[�MqPQSVHJdax9PYMON�LeKmde��K�R�MDMOS%MONJKmPYL * LOPYzTN,MqHJK�dOdmXa6fNJKmdeK�no[VLOPQ[oMqPYSTHJd

SVU	MONJK�S *lu KmRhMqd�x9PY^Q^ * K�dO{rikik[VLOPYbmK�I�NJK�LOKkx9PyMqN�LOKmde��K�R�M�MOS]MqNrKkno[VLOPQ[ * PY^QPYM + [Vi%�J^QPyMq{JIrKmdjSVU	MONJKmPYL

RmSV^QSTLed9[VHJI�PQH,nTK�deMqPYz,[oMOKmI�U}STL9[VH + �5STdOdeP * ^YK�MqPQi%K�^YKc[VIJdfSVLf^s[VzTdfPYH�MqNJK�U}ST^Y^QS�x9PQHJz�dO{ * deKmRhMqPQSVHJdmX

ê �Yçd�°Û 
�Ê�õWÇ°Ö�Á!ÙtÈ¨¿lË�½§×j��½5Ç°½§¾�Ë

6fNJK��\LOd=M�S *lu K�R�M1MqS�deNJS�x3[��5STdOdeP * ^YK�R�STLOLeKm^Q[oMqPYSTH * K�M�x�KmK�H�RmST^YSTL;[VHJI]no[VLePs[ * PQ^QPyM + [oik�J^YPYMO{JIJK�xa[Vd

� Ôwº � í �r� Ô X96fNJKmLeK�x�KmLOK�M�xaS��5STPYHwMOdD[�M1x9NJPYRZN�[�R�STLOLeKm^s[�MqPQSVH�[o�J��Km[VLOK�I]MqSkKhgCPQd=M�[VHrI * SVMqN]x�KmLeK

[oM9[�i%PQHrPQi�{Ji�PYH * LOPYzTN,MqHJK�dOd�X�6fNrK��\LOd=M9K�nTK�H,M1xa[Vd9[oM9[oH�²)�5SlRZN�SoU�C º �T� Ô h º ��|}dOKmK�BWPYzT{JLeK Ô Xy�!�hX

& í ^&[o�J��Km[VLOK�I�MqS'zTKhM * ^Y{JKmL�|°IJK�RmLOKm[VdOKjPYH�no[V^Q{JK1SVU¨MqNJKDRmST^YSTLaPYHJIJKhgJ��� * {rMaMqNJK�K�LOLOSVLaPQd�MqSlS�NJPQzVN

MqS * K	d=MZ[oMOPQd=MqPQRm[V^Q^ + dOPYzTHJPY�JRc[VH,McXp6fNJKfR�ST^QSTLtPQHJIrKhg6^ í _�dONrS!x9d)[DnVKmL + dOPYikPY^s[VL �rPQR�MO{JLOKoX¦6fNJKg& í *
RmSV^QSTLfPYHJIJKhg�deNJS�x9d�["IJK��JHJPYMOK�PYHJRmLeKc[VdeK�PYH�no[V^Y{JK%|°LeKmIJIrKmLDR�ST^QSVLZ�h� * {rM;MqNJPYd;ik[ + HJSVM * KjLOKc[o^pzVPYnTK�H

MqNrK�^Q[VLOzTKjdeRc[oMeMqKmL;PQH�MqNrK�S * dOKmL=no[oMqPYSTHJd1[VLOST{rHJIA²7�5SCRZN º �T�,�CX±�rX�6fNJK�deKmRmSVHJIAK�nVKmH,M�PYd9i�{JRZNAi%STLOK

x�Kc[Vvw^ + R�STLOLeKm^s[�MqKmI%PQH�[V^Q^rRmST^YSTL)PQHJIJPYRmK�dmX¦:�U LeKc[V^Î�,MqNJK;i�[ozTHJPYMO{JIJK9SVU�MONJK;RZN\[VHJzTK1SVU [oik�J^YPYMO{JIJK	x9PYMON

* LePQzTN,MqHrKmdOd�PYdDPYH]MqNJK'IrPQLOK�R�MOPQSTH�SVU�[�zTLOKm[oMqK�L�PQHrRmLOKm[VdOK'PYH * ^Y{JKmHJK�dOd�PYH]MqNJK'LeKmIJIrKmLDxa[cnTK * [VHJIJd�X�:�H

K���KmRhMc�\MqNrK�[oik�J^YPYMO{JIJKmdaSVUtno[VLePs[oMOPQSTH�IJKmR�LOKc[odOK�PQH�MqNJKj^YSTHJzTK�L	x	[cnTK�^QK�HJzVMqNrdmX

��Ý ºTº§í�ºVì �	PQd MqNrK�deKmRmSVHJI�S *lu K�R�MpMqS;dONJS�x$[9��SVdOdOP * ^QK)R�STLOLeKm^s[�MqPQSVH�SoUJRmSV^QSTL�x9PyMqN * LOPQzVNwMOHJKmdedmXt6fNJK

ik[VPQH�KhnTKmH,MDdONJS�x9PQHrzkMqNrPQdfPQd9^YSCRm[oMqK�I�[�MD²7�5SCRZN º �T�TÜCX Ô PQH�BWPYzT{JLeK Ô Xî�lX�6fNJK�LOK�KhgCPQd=Mqd1[%LeKmIJIrKmHJPYHJz

|Î[oH�PYHJRmLeKc[VdeK�PYH�no[V^Y{JKjSVUWMONJKjRmST^YSTLfPQHrIJKhgJ�9[VdfMqNJK�S *lu K�R�M1PQHJR�LOKc[odOKmd;PQH�PQH * LePQzTN,MOHJKmded1PYH * SVMqN�MqNrK

^ í _ø[VHJIß^ í * RmSV^QSTL�PYHJIJPYRmKmd�X�6fNJK¼¯�|�& í ^���IrPY��KmLOK�H,MqPs[o^aRmSV^QSTL'PYHJIJKhg�dONJS�x9dk[�dOPQi%PQ^Q[VL

PQHrIJPQRm[oMqPYSTH�� * {CMDMqNrK�RmSVLOLOK�^s[oMOPQSTH�PYd;x�Kc[VvoKmL�XD6fNJK�[Vik�r^QPYMO{JIJK�d;SoUWno[VLOPQ[oMqPYSTH�[VLOK�dOik[V^Q^YKmL9[oM1^QSVHJzTKmL

xa[�nVKm^YKmHJzVMONJdmX



Ü º Ü

6fNJK�S *lu K�R�M º �T�,� í Ô Þ ì deNJS�x9d�RmSTLeLOKm^Q[oMqPYSTHJd"MqN\[�M�[VLOK�IJPY��KmLeKmH,M�U}LeSTiùMqN\[oM�dOK�KmH¯U}STL�SoMqNJK�L

S *lu K�R�MOd�KhgCNJP * PYMOPQHJz�RmSV^QSTL'no[VLOPQ[oMqPYSTHJd�|}dOKmK]BWPQzV{JLOK Ô X±Þ,�hX¶6fNrKmLOKA[VLOK�HJS�d=MZ[oMOPQd=MqPQRm[V^Q^ + dePQzTHJPy�\Rc[oHwM

RmSVLOLOK�^s[oMOPQSTHrd�x9PYMON�KmPYMONJKmL�& í ^æSTLM& í _øR�ST^QSTL�PQHJIrPQRmK�dm� * {rM'MONJKt& í (�R�ST^QSVL�PQHrIJKhg�dONJS�x9d

[���STdedOP * ^QK'RZN\[oHJzTK%PQH�RmST^YSTL�dO{JRZN�MqN\[�M�MONJK%S *lu KmRhM�zVK�Mqdvu��nÌ�N)P"|°PÎX±KoXY�pdOik[V^Y^QKmLDRmST^YSTL�PQHJIrKhg�no[V^Y{JKmdq�
[Vd"PYM"PYHJRmLeKc[VdeKmd%PQH * LePQzTN,MqHrKmdOd�X­6fNrPQd%PQHJIJPYRc[oMOKmd�MON\[oM"MqNJK�deNJSTLeMOKmL'xa[�nVKm^YKmHJzVMONJd�deNJS�xö[�zTLOKm[oMqK�L

[Vi%�J^QPyMq{JIrK�SVUpnV[oLOPs[ * PQ^YPYM + X

6fNJK��\H\[V^DS *lu KmRhM�dONJS�x9PQHrz­[©�5STdOdeP * ^YKARmSVLOLOK�^s[oMOPQSTH¡SVU�RmST^YSTL�x9PYMON¯nV[oLOPs[ * PQ^YPYM + [Vi%�J^YPYMq{rIJK]PYd

º Ü Ô � í ��Ý,��|ÎBtPQzT{JLeK Ô XY�V�!�hXk6fNJKkdePYMO{\[oMqPYSTH�NJKmLeK�PYdjnlPYLeMq{J[V^Q^ + PQIrKmH,MqPYRc[V^¦MOS�MON\[oMjU}STL�� Ôwº � í �r� Ô X

6fNJKU& í ^&[VHJI�^ í _¥RmSV^QSTL�PQHJIJPYRmK�dadONrS!x¬[�R�STLOLeKm^s[�MqPQSVH�dO{rRZN�MON\[oM�MqNJK�S *lu KmRhMfzTK�MOd * ^Q{rKmL�x9NrKmH

PYM9PYdfIJPQi%i%KmLmXt6fNJK���STPYH,MqdfSVUtPQH,MqK�LOK�deM1[VLOK�[oM;²7�5SCRZNrd º �V� Ô X±�'[VHJI º �T� Ô X ì X

ê �Yçd�Yá ��¿wÀ\ÈpËkÀ\ÅpÈ���ÀrÉ�Ë

:�U\MqNrK�U}ST{JLtS *lu K�R�MqdtMqN\[oMWdONJS�x�KmI�|°�5STdedOP * ^QK�� RmSV^QSTL¨no[VLOPQ[oMqPYSTHJdp[VLOK�Khgr[Vi%PQHJK�I�¹w{\[V^YPYMZ[�MqPYnVKm^ + ��HJSDR�^QKc[oL

K�nlPYIJKmHJR�K�U}STL;^QKm[VIJdDSVL1^Q[VzTd1[VLOK�dOKmK�H * KhM�xaK�KmHAMONJK�IJPy�¢K�LOKmH,M;x	[cnVK * [VHrIJdmXj_aK�^QS�xµPQd1[kIrKmdOR�LOPY�rMqPYSTH

SVUpMqNJKj¹w{\[VH,MOPYMZ[�MqPYnVK�RmSTi%�\[VLePQdeSTH�|°P¤X�KVXy�§<f<	BWdq�9SoUtMONJKmdeKjno[VLePs[oMOPQSTHrdmX

BWPQzV{JLOK Ô Xy� º dONJS�x9d1MONJK�LOKmde{J^YMOd1SoUWMqNrK�R�STLOLeKm^s[�MqPYnVKj[VH\[V^ + dOPQdfU}STL;� Ô,º � í �r� Ô X�6fNJK�IrSVMOMOKmI]^YPQHJK

PQdfMONJK�[V{rMqS%RmSVLOLOK�^s[oMOPQSTH�U}{rHJR�MOPQSTH�|°4;<	B7�	SVUtMqNJK�_ * [VHJI�^QPYzTN,MfRm{JL=nTK�|°4;<	Bxwp�h�JMONJKjdONJSVLeM1I\[VdONrKmI
^QPYHJK�PYd	MqNJK�<f<	B�SVUWMONJK�_ * [VHJI�^QPQzVNwM	Rm{JL=nTKjx9PYMqN�LeKmdO�5KmRhM1MOS'MqNJK�¸ * [VHJI�^QPYzTN,MfRm{rLenTK�|¤<f<	B�w
$t�h�
MqNrK�^YSTHJz'I\[VdeNJKmI]^QPQHrK�PQdfMqNrK�<f<	B�SVUWMONJK�¸ * [VHJI�^QPQzVNwM	Rm{JL=nTK�x9PyMqN�LOK�dO�5KmR�M;MqS"MqNrK�8 * [VHJI]^YPQzTN,M

Rm{rLenTK�|¤<f<	B�$'y¢�h�\[VHrI�MONJKjdOST^YPQI�^YPQHJKDPQd	MqNrK�<f<	B$SVU¨MONJK�_ * [VHJI�^QPQzVNwMaRm{JL=nTKjx9PYMON�LOKmde��K�R�M;MqS'MqNrK

/ * [VHJI�^YPQzTN,M�Rm{rLenTK'|¤<f<	Bxwrz	��X76fNJKmLeK�[VLeK1S * nlPQSV{JdO^ + HJS�IJKh�\HJPYMOKm^Q[VzTd�PQHk[VH + SVU¢MqNJK Ô RmSVLOLOK�^s[oMOPQSTH
U}{JHJRhMqPYSTHJd * K�Rc[V{JdeKDMqNrK + [V^Q^\�5Kc[ov%d=MqLeSTHJzT^ + [oM	��^s[Vz%� * {rM�MqNJK�LOKDPYda[oH�PQHrIJPQRm[oMqPYSTH"SVU¨[��5STdePYMqPynTK9^s[oz
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PQH�<f<	BxwrzDX¦6fNrKmLOK1PQd��CNJS�x�K�nVKmLm�rHJS�xa[ + MOS�IJKhMqK�LOi%PQHJK1[�LeKm^QPQ[ * ^YK	nV[o^Q{JKfU}STL)MqNJPYd�^Q[VzJXt:�MadeNJST{J^YI * K
HJSVMOKmI]MON\[oM1U}STL1MONJPQd1RmSTLeLOKm^Q[oMqPYSTH�Rm{JL=nTK"[VHJI�MqNJSTdeK�MON\[oMDU}SV^Q^QS�xj�§STHJ^ + MqNJK�4;<	B¶��Km[Vvwd�PQIJK�H,MqPQRm[V^Q^ +

[oM;["RmSlK�¼%RmPYKmH,M;SVUt{JHJPYM + X74D^Y^¢MqNJK�<f<	BWd;�5Kc[Vv�[�M;['no[V^Y{JK�dO^YPQzTN,MO^ + ^QS�xaK�LfMqN\[VH�MqNrPQd	no[V^Q{rKVX

BWPQzV{JLOK Ô XY�cÜ�dONrS!x9d�MONJK�R�STLOLeKm^s[�MqPQSVH�U}{JHrR�MqPYSTHJd�U}STL���Ý ºTº�í�ºVì �CX�6fNJK + [VLOKk4;<	Bx$)�)<f<	Bxwr$��
<f<	Bx$
y¶[Vd'PYHJIJPQRm[oMqK�I *,+ MqNrK�dONJSVLeM"I\[VdeNJKmI¢��^YSTHJzAI\[odONJK�I��a[oHJI©dOST^YPQI�^YPQHJK�d�LeKmdO�5KmRhMqPynTKm^ + X�/1KmLeK

[Vz,[oPQH��¨[V^Y^WU}{JHJRhMqPYSTHJd�[VLOK'd=MqLeSTHJzT^ + ��Km[VvVK�I�[oM���^s[ozJX'6fNJK%^QPQzVNwM�Rm{JL=nTK�SoU�MONJK'¸ * [VHJI�IJ[oMZ[�xa[Vd

RmLeSTdOd9R�STLOLeKm^s[�MqKmI�x9PYMON�MqN\[oM9SoUtMONJK�/ * [VHJI�[VHJI�{JHJLeKc[V^YPQd=MqPQRDLOKmde{J^YMOdfxaK�LOK�S * MZ[oPQHJK�I�|}P¤X�KVXy�\[ * LOST[VI

[Vd + i%K�MOL + SVU9i%STLOK%MqN\[VH¡���T��IJ[ + d'STH�STHJK�dePQIJKo�7[VHJI�[VH�PQHJR�STik�r^QK�MOKkR�STLOLeKm^Q[oMqPYSTH�R�{JLenVK�STH�MqNrK

SVMONJKmLq�9[oHJI�PQdfHJSVM * KmPYHJz"IJPQde�J^s[ + K�I�MOS%[�nVSTPQI�R�STHrU}{JdePQSTH�x9PYMON�MONJKjSVMqNrKmL9Rm{JL=nTK�dmX

BWPQzV{JLOK Ô XY� Ô dONrS!x9d�MONJK�R�STLOLeKm^s[�MqPQSVH�U}{JHrR�MqPYSTHJd�U}SVL º �V�,� í¯Ô Þ ì X�6fNJK + [VLOKk4;<	Bxw)�)<f<	Bxwr$��
<f<	Bxwry�[Vd¦PYHJIJPYRc[oMOKmI *,+ MONJKfdONJSVLeM7I\[odONJK�I��w^QSTHJzDI\[VdONrKmI��l[VHJI'deST^QPYI�^QPYHJKmdtLOK�dO�5KmR�MOPYnVKm^ + X74Dz,[oPQH��V[V^Q^
U}{JHJRhMqPYSTHJdp[VLOK�deMOLOSTHrzT^ + �5Kc[ovVKmI�[oMt�;^Q[VzJX¨6fNJK�^QPQzVNwM�Rm{JL=nTKaSoUrMqNrK *�* [VHJI�I\[oMq[9xa[VdpRmLOSVdOdpRmSTLeLOKm^Q[oMqK�I
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x9PYMON�MON\[oM1SVU¦MqNrK�/ * [VHJI�[oHJI]{JHrLOKc[o^QPQd=MqPYR�LeKmde{J^YMOd1x�KmLOK�S * Mq[VPQHJK�I©|}P¤X�KVXy��['�«ÜT�%I\[ + ��STdePYMOPYnTKj�5Kc[Vv

[VHJI�[AëjÜV�]HJKmzT[oMqPynTK��5Kc[Vv�x9PYMON�PQHrRmSTi%�J^QKhMqKkKmHJIJ�5STPYHwMOdZ��[VHJI©PQd�HJSVM * KmPYHJzAIJPYdO�J^Q[ + KmI�MOS�[cnTSTPYI

RmSVHrU}{JdOPYSTH�x9PYMON�MONJKjSVMqNJK�LfRm{JL=nTK�dmX

E¨[VdeMO^ + �9BtPQzT{JLeK Ô XY����dONJS�x9d�MONJK]R�STLOLeKm^Q[oMqPYSTH$U}{rHJR�MOPQSTHJd%U}STL º Ü Ô � í ��Ý,�lX 6fNJK + [oLOK]4;<	B�w)�
<f<	Bxwr$)�\<f<	Bx$
yt�C[VdaPYHJIJPYRc[oMOKmI *,+ MqNJKDdONJSTL=M	I\[odONJK�I��J^QSVHJz�IJ[VdONJK�I��\[VHrI�dOST^YPQIk^QPQHrKmd�LOKmde��K�R�MOPYnTK�^ + X
Ì�K�M�[Vz,[VPYH��§[V^Y^¨U}{rHJR�MOPQSTHJd1[VLeK�d=MqLOSVHJzT^ + �5Kc[ovVKmI�[�M��%^s[VzJXf6fNrKmLOK�ikPYzTN,M1K�gCPQdeM1dO^YPQzTN,MD[Vd + i%ikKhMqLePQKmd

PQHrIJPQRm[oMqPYHJz�^s[ozTd	PQH * SVMON�<f<	Bxwr$�[VHJI�<f<	Bx$'yp� * {rMfMqNJK + [VLeKj[oM9dO{JRZN�^QS�x ^QKhnTKm^Yd	MqN\[�MfHJS"LOK�^QPs[ * ^QK

^s[ozTdfRmST{r^QI * K�U}ST{rHJI�X

01STHrKkSVU�MqNrK�<f<	Btd�Le{JH�SVH�MONJK"I\[oMZ[�deNJS�xaK�I©[VH + Rm^YKc[VLjKhnCPYIJKmHrRmK%SVUa^YKc[VIrd�SVL�^s[VzTd�X'6fNJPQdjPYd

^QPYvVK�^ + IJ{rK1MqSjMqNrKDRmST[VLOdeKmHJK�dOd	SVU�MqNJK1dq[Vi%�J^YPQHJzk|ÎÜjI\[ + dZ�a[oHJIkMONJK1ik[VzTHrPYMq{rIJK9SVU�MqNrK1K�gr�5KmRhMqK�I�^s[VzTd

STL)^QKm[VIJd1|¸g©�;I\[ + ���CSVL�PyM�i�[ +'* K9IJ{JK9MqS�[�^s[oRZv�SVU [j^s[oz�[o^YMqSVzTK�MONJKmL�XW6fNJK + [o^Q^JIJSr�lNrS!x�K�nVKmL��JdONJS�x

['NJPQzVN�IrKmzTLeKmK�SVUWd + iki%K�MOL + �Cx9NJPQRZN�PQd9KhgC�5KmRhMqKmI�SVUtdO{JRZN�Rm^QSVdOKm^ + ik[oMqRZNrKmI�S * dOK�Leno[oMOPQSTHJd�X
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ê �Yçd�Yç ��¿lË�Ák�¨¾!À\Ê�¿���½5¾!¾!¿lÇ°ÀCÁ!Ö°½5ÅpË

6fNJK9dOKhM)SVU¢`J?�4D8W6;`"S * dOK�Leno[oMqPYSTHJd7PYd¦dq[Vi%�J^YKmI'{JHJPyU}STLOi%^ + PYH�MqPQi%K�|}K�nVKmL + ÜjIJ[ + dq�¦U}SVL7[�ikPYHJPQi�{Ji

SVU¦��MqS º �jikSVHwMONJdfx9PYMON�IrK��\HJPyMqKj^s[oLOzTK�deRc[V^YK * LOPYzTN,MqHJK�dOd9no[VLOPQ[oMqPYSTHJdaKm[VdOPY^ + LOKmdeST^YnVKmI�X)6fNJPYd;[V^Q^YS!x9d

[VH­PQH,nTK�deMqPYz,[oMOPQSTH$SVU�MONJK�dePQb�Kmd�SoU�Kmi%PYMeMqPQHrz�LeKmzTPYSTHJd"STH­dORc[o^QKmdk^s[VLezTKmL'MON\[VH¡^YPQzTN,M%I\[ + dkMONJLOST{rzTN

MqNrK%{rdOK"SVUa[VH�[V{rMqS���RmSVLOLOK�^s[oMOPQSTH�U}{JHJR�MOPQSTH­|}4;<	B7�hX�6fNrKkS * dOKmL=no[oMqPYSTHJd�x�KmLOK%dONrPYU�MqK�I�PQH,MqS�MqNrK'LOKmd=M

U}Lq[oikK�SoUtMONJK�dOST{rLORmK�{JdePQHJz�MONJKjikKhMqNJSlIJdfIJK�dORmLeP * KmI�PQH`_�ÜCXY�TX)6fNJPYdfdONJPyU�MfPQH,MOS"MONJK�LOK�deM9U}Lq[oikK�SVHJ^ +

MZ[ovVKmdaPQH,MqS�RmSTHJdePQIJK�Lq[oMOPQSTH�RmSTdeikST^YSTzTPYRc[V^JKh�¢K�R�MOdmX)6fNJK�F�ST�r�J^QK�L * SCSVdeMqPYHJzjU°[VR�MOSTL�|w�lx9NrPQRZN�RmSVHwMq[VPQHrd
PQHCU}STLOik[oMqPYSTH%[ * ST{rM * {J^Qv"LOK�^s[oMOPYnlPQd=MqPYR;i%SVMOPQSTHJd)x9PYMONJPQH%MqNJK u K�M�|�}p��[VHJI�ST��K�HJPQHrz'[VHJzT^YKmd�|0�T���CPYdaHJSoM
[VR�RmST{JH,MOKmI�U}STL * K�Rc[V{rdOKj|«�!� MONJKaK�ikPYdOdePQSTHJdpPQHjMqNrKaLOK�deMtU}Lq[Vi%Ka[oLOK * KmPYHJz;PQH,nTK�deMqPYz,[oMOKmI��THrSVMtMONJKaPYHJHJK�L

x�STLOvwPQHrzTd�SVUfMONJK u K�MOdm�)[VHJI®| º ��R�STH,nTK�LOdOPYSTHJd * [odOKmI�STH�MONJKmdeK�U°[VR�MOSTLOd�[VLOK�PQHJNJK�LOK�HwMO^ + PQH\[oRmRm{rLq[oMOK

IJ{JK�MOS"MONJKj^s[VRZv�SVU¦[oRmRm{rLq[oMOKjno[V^Y{JKmd9SVUpMqNrKjU°[oR�MqSVLOdmX
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.�_f-T²�<a6 Bt´®/�?
� Ô,º � í �r� Ô Ú@Ú@Ú
� ºTº Ý9ë­� º Ü º X±Ý"IJ[ + d
� º �VÜ í �,�T� �T�TX��'IJ[ + d
�!�l��� í �TÞ ì ÝrX±Ý"IJ[ + d
�!�l� Ô�í$ºoÔ � Ô X±Þ"IJ[ + d
��Ý ºTºDí$ºVì � ÜrX±Ü"IJ[ + d
º �V�,� í©Ô Þ ì �T�TX º IJ[ + d
º ���T� í ÜT� Ô º �TX��'IJ[ + d
ºTºVº Ü í �,� º �TX±Ý"IJ[ + d
º Ü Ô � í ��Ý,� º X��'IJ[ + d

6W[ * ^QK Ô XY�][VHJI¯BtPQzT{JLeK Ô XY�cÝ�IJPYdO�J^Q[ + d%MqNJK�LOKmde{J^YMOd�SVUDMqNJK�4;<	BóU}STLkMONJK�MOKmH¶S *lu KmRhMqd�PYH­MqNrK

`J?�4D8W6;`]dq[oik�J^YK�x9PYMqN]LOKmIrdONJPyU�MqdmX;6fNJK�4;<	BWdDU}STL9MqNJK�no[VLOPYST{Jd;S *lu KmRhMqd�[oLOKjU°[VL;U}LeSTiö{JHJPyU}STLOi�PYH
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x9PQICMqN�X�6fNJPQdDPQHJIJPYRc[oMOKmdDMON\[oM�MONJK'dOPYbmK�d�SVU)MqNJK'deST{JLOR�K'LOK�zTPQSTHrdDU}STLDMONJK'IJPY��KmLeKmH,M�S *wu KmR�MOdjS!nVKmL�MqNrK

dq[oik�J^YK�PQH,MOKmLeno[V^¢[VLOK�IrPY��KmLOK�H,McX76fNJK�U}{J^Y^�x9PQICMqN�[oMfNJ[V^YUpik[�gCPQi�{Ji�|°Bt´®/�?A�adeNJS�x9H�PYH�RmST^Y{Ji%H º

Rc[oH * K�RmSVik�\[oLOKmI�MOS"MONJK�MqPYikKDPYM	Mq[VvVK�d;PYHrU}STLei�[oMOPQSTH%MqS"RmLeSTdOdfMONJK�Kmi%PYMeMqPQHrz�LOK�zTPQSTH¢�J[VHJI�ik[ + [VRhM

[Vd;[VH�{J�J�5KmL9^YPQi%PYM�MqS"MqNJKjdOPYbmK�SVUtMqNJKjdeST{JLOR�KjLOKmzVPQSTH�|°RoX�U«Xy�§²7¹w{\[oMqPYSTH�|ÎÜrX±Ý,�e�hX
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é �°Û â�ÖÎËmÃ,ÙtËcËmÖ°½5Å

6fNJK	i%SlIJKm^wSVU * ^Q[Vbc[oLOdpPQdtMON\[oMpMqNJK + [oLOK�MONJKaM + �5K	SVU\LO[VIJPQS1^QST{rI�4;~j0$MqNJ[oM¦N\[cnVKaMqNJK�PQL u K�MOd¦STLOPYKmH,MqK�I

HJKm[VLO^ + PYH�^QPQHrK�x9PYMON�MqNJK�S * dOK�LenTK�LmX'6fNJPYd�N\[Vd�d=MqLeSTHJz�RmSTHrdOKm¹w{JK�HJRmK�d�U}STLDNJS�xóMONJKmPYL�Kmi%PQdedOPQSVHJd�[VLeK

i%SCIJPy�\KmI * K�U}SVLOK�MqNrK + [VLeK�PQH,MqK�LOR�Km�rMOKmI *,+ MONJK�S * deKmL=nTKmL�X$F�ST�J�J^YKmL * SCSVdeMqPYHJz$|°SVL * Km[VikPYHJzw� *w+

MqNrK�LeKm^Q[oMqPynCPYdeMOPQR u KhM;KmHJde{JLOK�d1MqNJ[oMfMqNJK�[V�J�rLOS,[VRZNrPQHJz u K�M;PYdfdOKmK�H�MOS"U°[oLfzTLOKm[oMqK�L;IrPQdeMq[VHJR�Kmd9MqN\[VH�MqNrK

LOK�RmK�IJPQHJz u K�MmX¶6fNJPQd%Rc[oH¡^QKm[VI�MqS�[�dOK�^QK�R�MqPYSTH¡Kh�¢K�R�MkPQH�x9NJPQRZN * ^s[obc[VLed�[oM"nVKmL + ^Q[VLOzTK�IJPYdeMq[VHJRmK�d

ik[ +�* K�dOK�KmH��JLOKhU}KmLeKmH,MqPQ[V^Q^ + S�nVKmL�SVMONJKmL�4;~j0&PYHAzTKmHrKmLq[o^¤��[oHJIAMqNJK�LOK'ik[ +]* K * SCSTd=MqPYHJz�PYHJIJ{JR�KmI

IJPYdeMqPYHJR�MOPQSTHrd�KhnTK�H�[VikSVHJzjIJPY��KmLeKmH,M	de{ * R�^s[VdedOK�daSVU * ^s[Vbm[VLOd�X¦6fNJKDzVKmHJK�Lq[V^§�JPYR�Mq{rLOKDHrS!x¶N\[Vd	_aE�Ep[oR

S *lu K�R�MOd�[Vd9MqNJK * SCSTd=MqK�I�nTK�LOdePQSTHJd1SVU7BW8¥:	Lq[VIrPQS"z,[V^Q[�gCPQKmd��Jx9NJPQ^YK�.9¸D¸Dd�[VLeK�MqNJK * SlSTdeMOKmI�nTK�LOdOPYSTH

SVUWB¦8¬:e:aLq[oIJPQS'^YST{JI�¹w{\[Vdq[oLOdmX1|°G1LOL + [VHJI�2W[oIJS�nV[oHJP¤��� ìTì �T�

:�M	PYd * Km^QPYK�nVKmI�MON\[oM	deNJSlRZvldf�rLOST�\[oz,[oMqPYHJz�IJS�x9H�MqNJK u KhM	zTPynTK1LOPQdeK1MOS�no[VLOPQ[oMqPYSTHJd * SoMqN�PYH * LePQzTN,Me�

HJK�dOd%[VHJI©PYH�RmST^YSTLmX�_ + [VH\[o^ + bmPYHJz]deNJSTLeM'MOKmLei | zæ��I\[ + ��no[VLOPQ[oMqPYSTHJd�PQH��\{lg�[VHJI©^YSTHJzTK�L�MOKmLOi

|°i%STH,MqNrd1MqS + Kc[oLOdZ�1no[VLePs[oMOPQSTHrd;PYH]�\{Cg�MqNrLOST{JzVNAi�{J^yMqPQ�r^QK�x	[cnVK * [VHrIJdm�¨Rm^Y{JKmd;MqS�MONJK�^YSCRm[oMqPYSTH][oHJI

deMOLO{JRhMq{JLeK�SVU�MqNrKA�JLOSlRmK�dOdeKmd�RmLeKc[oMOPQHJz�MONJK]no[VLePs[oMOPQSTHJd%Rc[oH * KAS * MZ[VPYHJKmI¢X¥6tS�MONJPQdkKmHJI¢�1dePyglMqK�KmH

* ^Q[Vbc[VLed�SoU¢x9PQIrKm^ + IrPY��KmLOK�H,M	LOK�IJdONrPYU�Mqd�N\[cnTK * K�KmH�PYHwnVKmd=MqPQzT[oMqK�IkU}STL�PQH,MqLePQHJdePQRfno[VLOPQ[ * PY^QPYM + RZN\[VLO[VR�MOKmL«�



ÜTÜC�

PQd=MqPYRmdf[oM	i�{J^YMOPQ�J^YK;MOPQi%Kh��dORc[o^QKmd�XW6fNJPYd	x	[odfIJSTHJK *,+ ^YSCSVvlPYHJz'[oMaMqNJKD�J{Cg�no[VLOPQ[oMqPYSTHJd�[Vd	MqNrK + x�ST{J^YI

[V�J�5Kc[oL�PQH�MqNrK�LOK�deM�U}LO[Vi%KkSVUaMqNJKkdOST{JLeRmK�[oHJI *,+ ^QSlSTvwPQHJz�[oM�RmST^YSTL�nV[oLOPs[�MqPQSVHJd�[Vd�[�U}{JHJR�MOPQSTH�SVU

* LePQzTN,MqHrKmdOd�X

é �°Û	�°Û ��Àr¾oÖ}ÀJØtÖÎÇ°Ö�Áhè�ÖÎÅ$Á!Âp¿���¿lË�Ák� ¾�ÀJÊ�¿

6fNJK�PQH,MOLOPQHrdOPQRk�\{Cg©no[VLePs[ * PY^QPyM + PYH,nTKmd=MqPYz,[oMqPYSTH©{rMOPQ^QPYbmK�I�KhgCPQd=MqPYHJz�I\[oMZ[�PYH�MqNJK�2)²�~j4ø[VLeRZNJPYnVKmd"SVU

�T� * ^Q[Vbc[oLOd�S * dOKmL=nTK�I­U}STL�MOSVMZ[o^aIJ{JLO[oMqPYSTHJd�SoU * K�M�x�KmK�H¶Þ�[VHrI®�cÞ + Kc[oLOdmX�6fNJK�M + �JPQRm[V^	dq[oik�J^YPQHJz

U}LOK�¹w{JKmHJR + PQH­MqNJKAS * dOK�LenTK�I®U}LO[Vi%K�xa[Vd�g�����i%PQHw{rMOKmd%U}STL�[�i%PQHJPYi�{JiàSoUjSTHJKANJSV{JL�{J�¶MOS©[

U}{J^Y^¦HJPQzVNwMjSoUaS * dOKmL=no[oMqPYSTHJdmX"6fNJK%S * deKmL=nV[�MqPQSVHJd�xaK�LOK%�JLOPYi�[VLePQ^ + IJSTHJK%PQH�MqNrKk8 * [VHJI�� * {rM�ST^YIJKmL

S * deKmL=nV[�MqPQSVHJdaPYH%MONJK1¸ * [VHJI�x�KmLeKDPYHJRm^Y{JIJKmIkMqS�de{J�J�J^YKmi%KmH,MaMONJKDIJ[oMZ[VdeK�MmX76fNJKDS * dOKmL=no[oMqPYSTHJd�x�KmLeK

dONrPYU�MqK�I"PQH,MqS�MONJKfKmi%PYMeMqKmI¢�TSTL7LOK�deM7U}LO[VikKo�TSVU§MqNrK;deST{JLeRmKf{JdePQHJz�MqNrK9[VRmR�Km�rMOKmI%Kmi%PQdOdePQSTHl��^QPYHJK�LOKmIrdONJPyU�M

U}STLfKm[VRZN]deST{JLOR�KVX

_ + deNJPYU�MOPQHJzDS * dOK�Leno[oMOPQSTHJdWPQH,MqS�MONJKfLOK�deM7U}Lq[oikKo�VMqNJK + [VLeK	RZN\[VHrzTKmI%PQH�M�x�S�dOPQzVHJPY�\Rm[VH,MWxa[ + d�·9|=���

MqNrK�[Vi%�J^YPYMq{rIJK�SVUtMqNJKjno[VLOPQ[ * PQ^YPYM + PQdfK�HJN\[VHrRmKmI *w+ Ü'U°[VRhMqSTLed1SVU	|=�aë�eT�h�§IJKmi%STHJd=MqLO[oMqPYHJz'MqN\[oM;MqNrK

PQH,MOKmHJdePYM + SVU�MqNrK%i%Kc[odO{JLeKmI�nV[oLOPs[ * PQ^YPYM + N\[Vd * KmKmH�IJKm[Vik�r^QPY�JKmI *,+ RmSTdeikSV^QSTzTPYRc[V^pK���KmRhMqd�£7[VHJI­| º �

MqNrK1IJ{rLq[oMOPQSTH%SVU [oH + KhnTKmH,MOd	IJK�MOKmRhMqKmI�[VLOK;^QK�dOd *w+ STHrK;U°[VRhMqSTL)SVU7|=��ë`e,��IJ{rK1MqS�RmSVdOi%ST^QSTzVPQRc[o^CMqPYikK

IJPY^s[oMOPQSTH�X$6fNJK�KmHJNJ[VHJRmK�ikK�H,M�K���KmRhM�LeK�nTKm[V^Qd�[Vd + K�M�{JHJdeKmKmH¶no[VLePs[ * PQ^QPyM + [VHJI¡SoU�MqKmH­deMOLOKmHrzVMqNJK�HJd

MqNrK�dOKmK�H®no[VLePs[ * PQ^QPyM + MqS�^YK�nTK�^Qd�U°[oL�zTLOKm[oMqK�L�MqN\[oH�x�KmLeK�PQi%ikK�IJPs[oMOKm^ + HJSVMOPQRmK�I�X&6fNrKmLOK�K�LOLOSVL�SVU

MqNrK�S * deKmL=nV[�MqPQSVHJd�[VLeK�[V^YdOS�KmHJN\[oHJRmK�I��)dOSAHJS]HJK�x deMq[oMqPYdeMOPQRc[o^Q^ + dOPYzTHJPY�JRc[VH,M�n * [oLOPs[ * PQ^YPYM + PYd�deKmKmH¢X

6fNJK�MqPQi%K3Ì�W,IJPY^s[oMOPQSTH�Kh�¢K�R�M�NJ[Vd1MONJK�MOLOKmi%KmHrIJST{JdD[VIrno[VH,MZ[VzVK�SVU)[o^Q^QS�x9PYHJz"dOik[V^Q^YKmL	MqPYikK���deRc[V^YKmd9SVU
no[VLOPQ[ * PY^QPYM + MqS * K	PQH,nVKmdeMOPQz,[�MqKmI¢�TMqPQi%Kh��dORm[V^QK�dpMON\[oM¦x�KmLeKfHJSVM7Km[VLO^YPQKmLW[VRmR�KmdedOP * ^QKVXt6fNJPQd¦[V{JzTi%KmH,MZ[�MqPQSVH

SVUpMqK�ik�5STLq[o^�LOK�dOST^Y{rMqPYSTH�LOK�IJ{JRmK�d;MONJKj^QS�x�KmL9IJK�MOKmRhMqPQSVH�^YPQi%PYM�SVUtMONJKjdOPYbmKjSVUtdOST{JLeRmK�LOK�zTPQSTHrdmX



ÜTÜ º

6fNJKjikKhMqNJSlIJdfSVUt[VHJ[V^ + dOPYd * Kmz,[VH�x9PyMqN�MqNJK�dePQi%�J^QK1IJK�MOKmLeikPYH\[oMqPYSTH�SVUpMqNrK�IJ{rM + R + R�^QK�d;SoUtKm[VRZN

* ^Q[Vbc[VL *w+ Rc[V^YRm{J^Q[oMqPYHJz�x9NJPYRZN HJPYzTN,Mqd�deNJS�xaK�I¬deMq[oMqPYdeMOPQRc[o^Q^ + dePQzTHJPy�\Rc[oHwM�|0å º h�Ý�¹ �%no[VLOPQ[oMqPYSTHJd�PYH

* LePQzTN,MqHrKmdOd�X)6fNJKmdeK�IJ{rM + R + Rm^YKmd9xaK�LOK�{JdOK�I]PQH�ik[VH + IJPy�¢K�LOK�HwM;^YPQHJK�dfSVUWPYH,nTKmd=MqPYz,[oMqPYSTH�X

6fNJKj�\LOd=MD^YPQHJK�SVUtPQH,nVKmdeMOPQz,[�MqPQSVH�xa[Vd;NJS�x¥MqNrK�Ir{rM + R + Rm^YKmd;SVUtMONJK * ^s[Vbm[VLOd9PYH�MONJKjdq[Vi%�J^YKjx�KmLeK

[o��KmRhMqKmI *w+ MqNrKadeMq[oMqK�SVUJMONJKaS *wu KmR�MmX¦:�MWxa[VdpU}ST{JHJI�MON\[oMpMqNJK�IJ{rM + R + Rm^YKmd¦SoUJMqNJK�dq[Vi%�J^YKa[VdW[;x9NJSV^QKV�

[VHJI�U}STLpdOKm^YKmRhM * ^Q[Vbc[oLOd¨x9PYMqN�^s[VLezTK)Hw{Ji * KmLOdtSVU\^YPQzTN,M¨Rm{rLenTK�d9|°PÎX±KoXY�o4;.¶� º Ü,�rë��cÝ;[oHJI'_	E�E¨[VRc�h�ox�KmLeK

PQHrIJKm�5KmHJIrKmH,MDSoUWd=MZ[oMOKVX�.�HJK�PQi%�J^QPYRc[oMOPQSTHkSVUpMqNJPYdfPQd	MqNrK�^YSCRm[oMqPYSTH�SVUpMqNrK�deST{JLeRmKjSVUpMqNJK�no[VLOPQ[ * PY^QPYM + X

:�U�MqNJK'�JLePQik[VL + dOSV{JLOR�K%SoU�no[VLePs[ * PQ^QPyM + x	[odj�\[VLOK�d�PQH�[�MqNJK�LOik[V^¦[oRmRmLeK�MOPQSTH�IJPYdOv�U}SVL�PQHJd=MZ[VHrRmKV�¨STHrK

x�ST{J^QI]KhgC��K�R�M�MON\[oM;MqNJK�RmSTH,MOLq[Vd=M * K�M�x�KmKmH�MONJKmdeK�no[VLOPQ[oMqPYSTHJd9[VHJI�MqNJK�HJSTHC�¤MqNJK�LOik[V^ u K�M�K�ikPYdOdePQSTHJd

x�ST{J^QI * K%zVLOKc[�MqKmd=M�PQH�MqNJK"^QS�x�Kmd=M�^Y{Ji%PQHJSTdePYM + deMq[oMqKk[VHJI�^QKm[VdeMjPYH�MONJK%NJPQzTNrKmdeM�^Y{JikPYHJSTdePYM + deMq[oMqKoX

6fNJPYdfPQdfRm^YKc[VLe^ + HJSVMfx9N\[�M9PQdfdOK�KmH�X�6fNJPYdfIJSCK�dfHJSVM9K�grR�^Q{JIrKjMONJKmLei�[o^�Kmi%PQdedOPQSVHJdaU}LOSViß[VH�[VR�RmLOKhMqPYSTH

IJPYdOv%[Vd	[�dOST{JLeRmK�SoU nV[oLOPs[ * PQ^YPYM + � * {rM	^YKmdedOKmHrd	MqNJK1LOST^YK1PyMa�J^Q[ + d�� * ST^Qd=MqK�LOPQHrz�MqNrKDi%SCIJK�^�SoU�MqNJK u K�Mf[od

MqNrK�IrSTikPYH\[VH,MfdeST{JLOR�K�SoUtno[VLePs[ * PY^QPyM + X

´�NJKmH�MONJKDIJ{CM + R + R�^QKmdaSVU MqNJK * ^s[Vbm[VLOd�PQH�MONJPQd�dq[Vi%�J^YK�|°[V^Q^5^QS�x	��K�HJKmLez + ��R�{rMqSV�]_	E�E¨[VR�S *wu KmR�MOd

STL7E¨_	E dq�pxaK�LOKfR�STik�J[VLOK�I�MqS�MqNrK	IJ{rM + R + Rm^YKmd7SVU�/D_aE¨df|°NJPYzTNC��K�HJKmLez + ��R�{rMqSV��_	E�Ep[oR	S *lu K�R�Mqdq�h�,MqNrK

^QSVHJz�deMq[VHJIJPYHJz�[odOdOK�LeMOPQSTH'MqNJ[oM�/D_	E d�[VLOKf^YKmded)no[VLePs[ * ^QKf[Vd�[�Rm^Q[VdOd7MON\[VH%E¨_	E d)xa[Vd�RmSTHC�\LOi%KmI�XW6fNJK

LOK�dO{J^yM�U}LeSTi÷MqNJK�IJ{rM + R + Rm^YKknTK�LOde{Jd'deMq[oMqKkPQH,nTK�deMqPYz,[oMOPQSTH�dONJS�x�KmI©MqN\[�M�/1_	E d�IJS]PYHJIJK�KmI©KhgCNJP * PYM

ST�rMOPQRm[V^ai%PQR�LOS�no[VLOPQ[ * PQ^YPYM + ^QKmded�SVU�MOKmH©MqN\[oH©IJS�Ep_aE¨d�| *,+ []U°[VRhMqSTL�SoU1i%STLeK�MqN\[oH º �h�)dO{rzTzTKmd=MqPYHJz

MqNJ[oM�MqNrK'IJ{rM + R + Rm^QK'PYdDnTK�L + IJPY��KmLeKmH,M�U}STL1MONJK�M�x�S�R�^s[VdedOK�d�SVU�S *lu KmRhMqd�X�6fNJPYd�i�[ + ��SVdOdOP * ^ +�* K'[

dOK�^QK�R�MqPYSTH�K���KmRhMDIJ{rK�MOSk[oH�PYHwMOLOPYHJdOPYR�IJPY��KmLeKmHJR�K * K�M�x�KmK�H]MqNrK�M�x�SkR�^s[VdedOK�dmXa6fNrKmLOK�KhgCPYdeMqd;K�nlPYIJKmHJR�K

MqNJ[oM�/D_	E d)N\[cnTK u KhMqd7x9PYMON"x9PYIJKmL7SV��K�HJPQHJz�[VHrzT^QK�d7^QKc[oIJPQHJz1MqS�[�i�[VLevVK�IkIJK�RmLeKc[VdeK1PYH"[Vik�r^QPY�JRc[oMOPQSTH

U}LOSVi�LOKm^Q[oMqPynlPQdeMOPQR * Kc[Vi%PQHJz�|°KoX±zrXY�r~jSV�\[V^y��>�LOPQdeNJH\[�K�M	[V^¤X5| º �T� Ô �O�hXW6fNJPQd�PQd�dOKmK�H�PQHk^QS�xaK�L�i%Kc[odO{JLeKmI



ÜTÜVÜ

E STLOK�H,Mqb�U°[VRhMqSTLed'[VHJI©^YS!x�KmL�ü
ýøþCÿ���|°deKmK�KoX±zJXy�7¸)KmLeikK�{J^QK�H©[VHJI­<aSTNJK�H®|=� ìVìVÔ �h��-VSVLOdeMq[VI©K�M'[V^¤X

| º �T�r�!���7[VHJI�27PQHrKmL'[VHrI�²)ICx	[VLeIJd�| º �V� Ô �O��X�E S�xaK�L"[Vik�r^QPY�JRc[oMOPQSTH�SVUfMqNrK�no[VLOPQ[ * ^QKkKmi%PQdedOPQSVHJd�PYH

/D_aE¨d9i%Kc[VHrd9MON\[oM9PyM9PQdfi�{JRZN�i%STLOK�IJPy¼%Rm{J^yM	MqS%IJK�MOKmRhM;MONJKjLOK�dO{J^yMqPQHrz * LOPQzVNwMOHJKmdedfnV[oLOPs[�MqPQSVHJdmX

6fNJKaHrKhglM¦^YPQHJK)SVUrPQH,nTK�deMqPYz,[oMOPQSTH�{JdOPYHJz9MqNJK�IJ{rM + R + Rm^YKmdpx	[VdpMqS;dOKm[VLORZN�U}STLp[;RmSTLeLOKm^Q[oMqPYSTH * KhM�xaK�KmH

MqNrK�IJ{CM + R + Rm^YK�SoUDMqNrK�E¨_	E d%PQH©MqNrPQd"dq[Vi%�J^YK�[VHJI�MqNJK�PQLk��~j/1b�LO[VIJPQS��\{lg¢X¡27LOK�nlPYST{Jd"deMO{JIJPQK�d

|¤<	[oik� * Km^Y^¤� º �T� Ô �;N\[cnTK"U}ST{JHJI�MqN\[�M�MqNJK"IJ{rM + R + Rm^QK�djSVUf/1_	E d�[oLOK'RmSVLOLOK�^s[oMOKmI�x9PYMON�MONJKk��~�/;b

Lq[oIJPQS��\{Cg�XA0;SAdO{JRZN©R�STLOLeKm^Q[oMqPYSTH�PYd�U}SV{JHJI�U}STL�MqNJK�E¨_	E d�PQH�MqNJPYd�dO[Vik�r^QKVX�B\{JLeMONJKmLeikSVLOKV�t{J�5STH

PQH,nVKmdeMOPQz,[�MqPQSVH�SVU¨MqNJKj�5STdOdeP * ^YK�LOK�^s[oMOPQSTHJdeNJPQ� * KhM�xaK�KmH]Ir{rM + R + R�^QKj[VHJI�[V�r�\[VLOK�H,M1de��K�KmI�ü�ý þCÿ��;SVU

ik[oMqK�LOPs[o^�PYH�MqNJK u KhMc�JHJS"R�STLOLeKm^s[�MqPQSVH�x	[od9U}SV{JHJI�X76fNJPYd	MqSlS�x	[od;PYH�IJPQdO[VzTLeKmKmi%KmH,Mfx9PyMqN�MqNrK�LeKmde{J^YMOd

SVU�<	[Vi%� * Km^Y^	| º �T� Ô �fU}STL�/1_	E dmXj6fNJPYd�dO{J�r��STL=Mqd�MONJK��\HJIrPQHJzTdDSVU�`r[Vz,[oLDK�M�[V^¤XW| º �V� Ô �1[oHJI�`lMZ[o^QPQH

K�M�[o^¤XW| º �T� Ô �;MqNJ[oM�LOK���SVLeM�MON\[oMjNJPYzTNAST�rMOPQRm[V^W�5ST^s[oLOPQbm[oMqPYSTH�PQd�[�d=MqLOSVHJzTKmL�PYHJIJPYRc[oMOSTLDSVU�NJPYzTN�IJ{rM +

R + R�^QKmd;SVUtST�rMOPQRc[o^¢i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + U}STL9E¨_	E dfMqN\[oH�MONJKjLq[VIrPQS u K�M9�JLeST�5KmLeMOPQK�dmX

6fNJK�[VH\[o^ + dOPYd�i%K�MqNrSCIJd�RmSTH,MqPYHw{JKmI©x9PYMON�IJKhMqKmLeikPYH\[oMOPQSTH�SVU;ikPYRmLOS�no[VLePs[ * PY^QPyM + i%STLO�rNJST^QSVz + SVU

MqNrK�HrPQzTN,Mq^ + ^YPQzTN,MfR�{JLenVKmd�X�6fNJKji%STLO�rNJST^QSVz + SoUpMONJKj^QPYzTN,MfRm{JL=nTK�d;xa[Vd9dO�J^YPYMfPYH,MqS%Ý * PQHJdfSoU¦Ü�M + ��K�d

SVUfi%STLe�JNJST^YSTzTPQK�dm·��Z�T�¨�=<D�t<D�t�r�7<fë��	�!ë»PYHJIJPYRc[oMOPQHJz�[�^YPQzTN,M�Rm{rLenTKkx9PYMqN�[�HJK�z,[oMOPYnTKkdO^YST��Ko�WSTHrK

x9PYMON%[jHrKmz,[oMOPYnVKfdO^QSV��K9[VHrIkde{J��K�LOPYik�5STdOK�I'nV[oLOPs[�MqPQSVHJdm��nV[oLOPs[�MqPQSVHJdWx9PYMONJST{rM7[�MOLOK�HJI��wHJSjIJK�MOKmRhMZ[ * ^YK

no[VLOPQ[oMqPYSTHJd"x9N\[oMOdOSlK�nTK�Lm�D[�nV[oLOPs[ * ^QK�^QPYzTN,M�R�{JLenVK�x9PyMqN¯[��5STdePYMqPynTK�dO^QSV��Ko�1[oHJI¯STHJK]x9PyMqN¯STHr^ + [

�5STdOPyMqPYnVK�dO^YST��Ko�)LOKmde��K�R�MOPYnTK�^ + X­²)[VRZN­^QPYzTN,M�Rm{rLenTK�xa[VdkK�gr[VikPYHJKmI$[VHrI­[odOdOPYzTHJK�I$MOS�SVHJK�SVU1MONJKmdeK

Rm^Q[VdOdeKmd�X%6fNrK%PYHJPYMOPs[V^¨LeKmdO{r^YM�SVU)MqNJPYd�^QPYHJK�SVU�PQH,nTK�deMOPQz,[oMOPQSTH�PYd�MqN\[�M�MqNJK'no[VLOPQ[ * PY^QPYM + i%STLe�JNJST^YSTz + SVU

MqNrK�Ep_aE¨d'PYH�MqNrPQd�dO[Vik�r^QK�PYd��JLePQik[VLOPY^ + RmSVik�J^YKhg�PQH�HJ[oMq{JLeKV�7x9NJPYRZN­[ozTLOK�Kmd�x9PYMON�MqNJK�LeKmde{J^YMOd�SVU

<	[Vi%� * Km^Q^1| º �T� Ô ��X�6fNJK�no[Vd=M�ik[ u STLePYM + SVU	no[VLePs[oMOPQSTHrd�dOKmK�H�[VLOKkRmSTi%�J^YKhg�[VHJI�nTKmL + U}KhxªúeRm^YKc[VHrû

MqLeKmHJIrdD[VLeK�dOK�KmH�X



ÜTÜ Ô

6fNJK�i%STLO�rNJST^QSVz + SVU¨E¨_	E d�x	[Vda[V^QdeS�PYHwnVKmd=MqPQzT[oMqK�I�[Vd	[jU}{JHJRhMqPQSVH�SVU ^Y{Ji%PQHJSTdePYM + d=MZ[oMOKVX76fNJK1LOK��

dO{r^YM7SVU§MONJPQdtPQH,nTK�deMqPYz,[oMOPQSTH�xa[Vd¦MON\[oM7^Y{JikPYHJSTdePYM + deMq[oMqK	�r^s[ + K�I"nlPYLeMq{J[V^Q^ + HJS�LOST^YK	PQH�MqNJKfi%STLO�rNJST^QSVz +

SVU MONJK�^QPYzTN,M�Rm{JL=nTKmd�X�6fNrPQd	LeKmdO{r^YMc�l^QPYvVK;MqNJK�LeKmde{J^YMaSVU¨IJ{rM + R + Rm^YK * KmPQHrz�PQHJIrKm�5KmHJIJK�H,MfSVU¨^Q{rikPYHJSTdOPyM +

deMq[oMqKo�J[VLezT{JK�d�MqNrK�IJSTi%PQH\[oHwM�dOSV{JLOR�K�SVU�no[VLePs[oMOPQSTHJd)PYd�U}LOSViÍ[�LOK�zTPQSTH%x9NJSTdeKDno[VLOPQ[oMqPYSTHJd�[VLOK1Km¹w{\[V^Y^ +

nlPQdeP * ^YK;LeKmz,[oLOIJ^YKmdOd�SVU ^Y{JikPYHJSTdePYM + d=MZ[oMOK'|}P¤X�KVXy�lMO{JL * {r^QKmHrRmK * KmNrPQHJIkdONJSlRZvwd	PQH�[ u K�Mm�r[odadO{rzTzTKmd=MqK�I *w+

KVX�zJXy�5?][VLedORZNJK�LD[VHrI�6pLq[cnlPQd�|=� ìTì Ý,�e�hX

4DHJSoMqNJK�Lf^QPQHrK�SVUpPQH,nTK�deMOPQz,[oMOPQSTH�{JdOK�I�MONJKj[Vi%�J^QPyMq{JIJK1SVU¨no[VLOPQ[ * PQ^YPYM + �lPYH * SoMqN�MqNrK�S * dOK�LenVKmIA[oHJI

LOK�deMjU}Lq[oikKo�¢MqS�dOK�K"PYU)MqNJK�LOK�xa[Vd�[VH + IJK���K�HJIJKmHrRmK%STH�deMZ[�MqKVX'6fNrK%d=MZ[VHrI\[VLOI�i%SCIrKm^WSoU * ^Q[Vbc[oLOd�PYd

MqNJ[oM�[�LOKm^Q[oMqPynlPQdeMOPQR u K�Mj�JLeS!nlPYIJKmd�MqNrK�nV[odeM�i�[ u STLOPyM + SVU�MqNrK'^Q{Ji%PQHJSVdOPYM + X�:�U�MqNrK%IrSTikPYH\[VH,M�deST{JLOR�K

SVU	no[VLePs[ * PQ^QPyM + x�KmLeK�HJSoM�PQH�MqNrK u K�Mm� * {CM�PQH�MqNrK�[VR�RmLOKhMqPYSTH�IJPYdOvAU}STL�Khgr[Vi%�J^YKV�tMONJK%^Q{Ji%PQHJSVdOPYM + SVU

MqNrK u K�M1xaST{r^QIA�J^Q[ + HrS�LOST^YK�PYH]MqNrK'[Vi%�J^QPyMq{JIJKjSVU7no[VLePs[ * PQ^QPyM + [VHrI��¢PYH��\{Cg]dO�J[VRmKo�¢MqNJK�[Vik�r^QPYMO{JIJK

SVU;no[VLOPQ[oMqPYSTH�xaSV{J^QI�LOK�i�[oPQH�RmSTHrdeMZ[oHwM]|}PYM'x�ST{J^QI$IJK�RmLOKm[VdOK�PQH�ik[VzTHJPyMq{JIrK�dO�\[VR�K���X­:�U«��NJS�xaKhnTK�Lm�

MqNrK%IrSTikPYH\[VH,MjdOSV{JLOR�KkSVU�no[VLOPQ[ * PY^QPYM + LeKmdOPYIJKmI�PQH�MONJK u KhMc�¨STHJK'x�ST{J^YI�K�gr�5KmRhM�MONJK'�\{Cg�no[VLePs[ * PY^QPyM +

[Vi%�J^QPyMq{JIrK;MOS%deRc[V^YKDx9PYMON�deMq[oMqK%|}P¤X�KVXy�rLOK�i�[oPQH�R�STHJdeMq[VH,M9PQH�¯ i�[Vz,�hXW6fNrPQdfdO{rzTzTKmd=MqdfMqNJ[oM9[�RZN\[VHrzTK

PQH�no[VLOPQ[ * PY^QPYM + [Vi%�J^QPyMq{JIrK�deRc[V^YKmd9x9PYMON]^Q{rikPYHJSTdOPyM + d=MZ[oMOKj¯1°ñ±²°fX96fNJPQd;PQd;Khgr[VRhMq^ + x9NJ[oM�PYd1deKmKmH¢X

´�NJKhMqNJK�L)MONJKmdeKfnV[o^Q{JK�d)[VLOKfPYHwnVKmd=MqPQzT[oMqK�I%PYH�MqNJK9S * dOKmL=nTK�IkSTL7LeKmd=M�U}LO[Vi%K	SVU§MqNJKfdeST{JLeRmKV�wMqNrKf�JPQRhMq{JLeK

LOK�i�[oPQHJd)MqNJK1dq[Vi%KVX7:�U¢MqNJK�[cnVKmLq[ozTKD�\{Cg�[Vi%�J^YPYMq{rIJK9SVU no[VLOPQ[ * PQ^YPYM + ��K�LaKhnTKmH,M9PYd�R�STik�J[VLOK�I�PQH * SVMON

MqNrK;NrPQzTN"[VHrIk^YS!x­^Q{rikPYHJSTdOPyM + deMZ[�MqKV�,MONJKfIJPY��KmLeKmHJR�K9PQd)[�U°[VR�MOSTL7SVU5MqNJLeKmK9PQH * SVMqN'MONJK9S * dOK�LenVKmI�[oHJI

LOK�deM)U}Lq[oikKoXW6fNJK9LOK�deM�U}Lq[Vi%Kano[VLePs[oMOPQSTHJdWKhgCNJP * PYM7LeST{JzTNJ^ + M�x9PYRmKfMqNJK;[cnTK�Lq[VzVK;no[VLePs[ * PY^QPyM + [Vik�r^QPYMO{JIJK

SVUpMqNJKjS * dOKmL=nTK�I]U}Lq[Vi%KDU}STL * SVMON�^Y{JikPYHJSTdePYM + deMq[oMqK�dmX

6	xaS�i%STLOKf[oH\[V^ + dePQd¦i%K�MONJSCIrd¦xaK�LOK9{JdOK�I%MOSj[VH\[V^ + bmK	MqNrKfikPYRmLOS�no[VLePs[ * PY^QPyM + I\[oMq[r·tMONJKfdeMOLO{JRhMq{JLeK

U}{JHJRhMqPYSTH�[oHJI�MONJK"nV[oLOPs[ * PQ^YPYM + PQHJIrKhg�X�6fNJK +�* SVMON�NJ[�nVKkMONJK"RZN\[VLq[oR�MqK�LOPYdeMqPYR'MqN\[oM�MqNrK"MOPQi%Kh��dORc[o^QKmd



ÜTÜT�

PQHrIJPQRm[oMqK�I�PQH%MqNJK1S * deKmLenVKmI�U}LO[VikK;Rc[oH * K1IJPQLeKmRhMq^ + deRc[V^YKmI�PYH,MqS�MONJKDLeKmd=MaU}Lq[oikK *,+ IrPYnlPQIJPYHJz *w+ MqNrK

U°[VRhMqSTL�|«�aëåe,�hX)6fNJPYd;[V^Q^YS!x9dadOPQi%�J^YK�[VHJI�IJPQLeKmRhM9RmSTi%�\[VLePQdOSVH�SoUWdeST{JLOR�Kmd1[oM9IJPy�¢K�LOKmH,M;IJPYdeMZ[oHJRmK�dmX

6fNJK9deMOLO{JRhMq{JLeK9U}{rHJR�MOPQSTH�|¤`CB7�W[VH\[o^ + dOPYd¦PQd7[��5S�xaK�LeU}{J^\i%K�MONJSCI¢�TLOK�^s[oMOKmI"i�[�MqNJK�i�[oMOPQRm[V^Q^ + MqS�MqNrK

RmLeSTdOdjR�STLOLeKm^s[�MqPQSVH�U}{JHJRhMqPYSTH���MqS�IrK�MqK�LOi%PQHJK�MqPQi%Kh��dORm[V^QK�d�PQH�{JHrK�nTK�HJ^ + dq[Vi%�J^QK�I�^QPYzTN,M�Rm{rLenTK�dmX'41H +

Mq{rLOHJS�nTK�LWU}LOSViµ[1i%STHJSVMOSTHJPQRm[V^Q^ + PYHJRmLeKc[VdePQHJz9U}{JHJRhMqPYSTH�zTPynTK�d¦[1RZNJ[VLq[VRhMqK�LOPQd=MqPYR�MOPQi%Kh��deRc[V^YKVX¨4D^Y^wSVUJMqNrK

i%PQRmLeS�nV[oLOPs[ * PQ^YPYM + I\[oMq[�x9PYMqN�IJKhMqKmRhMqK�IAikPYRmLeS!no[VLePs[ * PQ^QPyM + [VHJI�KmHJSV{JzTN�S * dOK�Leno[oMOPQSTHJd9MqS%[VIrKm¹w{\[oMOKm^ +

IJK�dORmLeP * K�MqN\[�M�no[VLOPQ[ * PY^QPYM + xaK�LOK�[VH\[o^ + bmK�I©PQH�MONJPQd�U°[odONJPYSTH�X�6fNJK�LeKmde{J^YMOd'dONJS�x MqN\[oM�MqNJK�M + �JPYRc[V^

MqPYikK���deRc[V^YKmd�LO[VHJzTK�I�U}LeSTi÷�rX±Ü�NJST{JLedj{J��MOS��CXY�"NJSV{JLOd��¨x9PyMqN�_	E¡E¨[VR'deNJS�x9PQHJz�MqNrK%^Q[VLOzVKmdeM�MOPQi%Kh�

dORm[V^QK�dA|�x9NJPQRZN­i�[ovVKmd%dOK�HJdOK * K�Rc[V{rdOK]PyM"PQd'MqNrK�^YKc[Vd=M%MOPQi%KËÌ�W,IrPQ^s[�MqKmI\�hX¡.�UDRmST{rLOdOKo�f[VH + ^QSVHJzTKmL

MqPYikK���deRc[V^YKmd'RmSV{J^QI�HJSVM * K�dOKmK�H¶PQH©MONJK�I\[oMZ[�x9NJPYRZN­LO[VLOK�^ + R�S!nVKmLeKmI¶i%STLOK�MON\[VH¡��NrST{JLOd�X­:�M%PYd

PQi%�5STLeMq[VH,MaMqS'HrSVMqK�MON\[oM	MONJK�`rBWdfSVU¨MONJKmdeK�^YPQzTN,MaRm{JL=nTKmd;zTK�HJKmLO[V^Q^ + deNJS�x¥IJPy�¢K�LOK�HwM9RZNJ[VLq[VRhMqK�L	U}LOSTi

HJPYzTN,MaMqS�HJPQzTN,M	[VHJI�IJPy�¢K�LOKmH,M�MqPQi%Kh��dORm[V^QK�d�U}LeSTiÏHrPQzTN,MaMOS�HJPYzTN,McX¦6fNJK�LOKj[VLeKDK�grR�Km�rMOPQSTHrd	MqS�MONJPQd	`rB

no[VLOPQ[ * PY^QPYM + � * {rM�MqNrK + dONJS�x�MON\[oMc�pPQH�zTK�HJKmLO[V^¤�¨MqNJKkdOST{rLORmKkLOK�zTPQSTHrd�LeKmde��STHrdOP * ^QK"U}STL�MqNJK%Kmi%PQdedOPQSVH

[VLeK�PYH�[%R�STHJd=MZ[VH,M;deMq[oMqKjSVUtRZN\[VHJzVK�STH�MOPQi%Kh��deRc[V^YKmd	SoU7['I\[ + STLf^YKmdOd�X

6fNJK]no[VLePs[ * PY^QPyM + PQHrIJKhg¥|}¸D:=��[VH\[o^ + dOPYdkPYd�dOSVikKhx9N\[oM�dePQi%PQ^Q[VL�MqS�MqNJK�`CB@[VH\[V^ + dOPQd%PQH$MqN\[�M�PYM

Rc[oH�IJKhMqK�R�M�RZN\[VLO[VR�MOKmLOPYdeMOPQR'MqPYikK���dORm[V^QK�dm� * {rM�Rc[VH�[V^YdOS�IJK�MOKmLeikPYHJK�U}Lq[VRhMqPYSTH\[V^pnV[oLOPs[ * PQ^YPYM + x9NJPYRZN�PYd

PQHrIJKm�5KmHJIrKmH,M7SVU§LeK�U}KmLeKmHJR�K	U}Lq[Vi%KVXp6fNJK	PYH,MqKmLe�JLOKhMZ[oMOPQSTHrdtSVU\MONJKa¸D: �J^QSVMOdW[oLOK	dePQi%PQ^s[oL¢MqSDMONJSTdeK	SVU\MqNrK

`rBWd;PQH�MqNJ[oM9Mq{JLeHJS�nTKmLed�PQH�i%STHJSVMOSTHJPQRm[V^Q^ + PQHJR�LOKc[odOPQHrzkde^QST�5Kmd;PQHJIrPQRc[�MqKjRZN\[VLO[VR�MOKmLOPYdeMOPQR�MqPYikK���dORm[V^QK�dmX

6fNJK�¸�:�[V�J�5Kc[oLOd"^QK�dOd'dOK�HJdOPyMqPynTK�MqS�RmK�LeMq[VPQH�M + �5Kmd%SVU9nV[oLOPs[ * PQ^YPYM + |°KoX±zrXY��HJSTPYd + IJ[oMZ[�STL�i�{J^YMOPQ�J^YKV�

IJPYdORmLeK�MOK�nV[oLOPs[ * PQ^YPYM + MOPQi%Kh��deRc[V^YKmd�x9PYMqNrPQH�STHrK�^QPYzTN,MaR�{JLenVK��h�§[oHJI�i�[ + HJSVM * K�[�LOK�^QPQ[ * ^QK;i%K�MqNrSCI�MOS

IJKhMqKmRhMfno[VLOPQ[ * PQ^YPYM + MOPQi%Kh��dORc[o^QKmd�XW6fN\[�Mfdq[VPYI��CMONJKDMOPQi%Kh��deRc[V^YKmd�IJK�MOKmLOi%PQHrKmI�U}STL�MqNJK�i%PQR�LOS�no[VLOPQ[ * PY^QPYM +

I\[oMq[�[VH\[o^ + bmK�I�NJKmLeK"|}MONJKDdO[VikK�[Vd	[VHJ[V^ + bmK�I�x9PYMON�MqNJK�`rB7��LO[VHJzTK;U}LOSTi �rX���MOS'ÞrX���NJST{JLedm�JLeST{JzTNr^ +



ÜTÜVÝ

IJST{ * ^QK)MqNJK�MqPYikK���dORm[V^QK)PYHJIJPQRm[oMqK�I *,+ MqNJK	`rB][oH\[V^ + dePQdm�V[VHJI�U}LO[VR�MOPQSTHJ[V^Tno[VLOPQ[ * PQ^YPYM + [Vi%�J^QPyMq{JIJK�d U}LOSTi

�rX±�r�DMOS"�rX Ô ��[VLOK�deKmK�H�X)6fNJK�ikSVdeMfPYik�5STLeMq[VH,MaLeKmde{J^YM	U}LeSTiÍMqNJKD¸D:a[oH\[V^ + dePQdaPYd	HJSVMaMqNJKDMOPQi%Kh��dORc[o^QKmd

STLjMqNJK%U}Lq[VRhMqPYSTH\[V^7no[VLOPQ[ * PY^QPYM + [Vi%�J^QPyMq{JIrKmdm� * {rM�MqNJKk�JLOK�IJSTi%PQH\[oHwM�dONJ[V��KkSVU	MONJKk¸D:�U}STL�[o^Q^7I\[oMq[

[VH\[o^ + bmK�I¡NJK�LOKVX�B\STLéî����t^QPQzVNwM%R�{JLenVKmd�[oH\[V^ + b�KmI��aMONJK�¸�:'N\[Vdk[V^yx	[ + dkPYHJRmLeKc[VdeKmI¡x9PyMqN�MqNJK�MqPYikK

x9PQHrIJS�xjX76fNJPQd�PQHJIrPQRc[�MqKmd)MqNJ[oM�MONJK�[oik�J^YPYMO{JIJKfSVU�no[VLePs[ * PQ^QPyM + deRc[V^YKmd�x9PYMqN%MqNJK;S * deKmL=nV[�MqPQSVH�PQH,MOKmLeno[V^

[VHJI�MqNJ[oM�^s[VLezTKmLjPQH,MOKmLeno[V^Yd�x9PQ^Y^¦PQHJR�LOKm[VdOK"MqNJK"RZN\[oHJRmK�d�SVU�IJK�MOKmR�MOPQHJz�no[VLOPQ[ * PQ^YPYM + X�4DHJSoMqNJK�L�LeKmdO{r^YMc�

dOPYikPY^s[VL7MOS�MqN\[�MfLOKhnTKc[o^QKmI *,+ MqNJK�`rB��CPYdaMqN\[�MaMqNrK�dO^QSV��KD[VHJI�dONJ[V��K�SoU MqNJKD¸D:�RZNJ[VHJzTK�d	U}LOSTi HJPQzVNwM

MqS"HJPYzTN,Mc�JPYHJIJPYRc[oMOPQHJz"[�nTK�L + I + H\[oikPYR�dOST{JLeRmKjLOK�zTPQSVH�X

é �°Û	�Yá ��½5Ç}½§¾kÕJÀr¾oÖ}ÀJØtÖÎÇ°Ö�Áhè

6fNJK"RmSV^QSTL;nV[oLOPs[ * PQ^YPYM + PYHwnVKmd=MqPQzT[oMqPYSTH�{rMqPY^QPYbmKmI]HJK�x9^ + [VR�¹l{rPQLOK�I�I\[oMZ[�U}LeSTiöMqNJK%`J?�4�8W6;`�RmSTHrdOSTL«�

MqPY{JióMON\[oM)xa[Vd�nlPYLeMq{J[V^Q^ + dePQi�{J^yMZ[VHrKmST{Jd7PYH"{J�%MOS�Ýj�\^yMqK�LOd1|ÎÜ�ST�rMOPQRm[V^\[VHJIkÜjHJKc[VL«��:«8j·{&6^�_)(3*-,��hX

6fNJK9I\[oMq[�xaK�LOK9z,[oMONJKmLeKmI'U}STLf�T�fS *wu KmR�MOd�U}SVL¦��K�LOPYSCIJdWLq[VHJzVPQHJz�U}LeSTi��DMqS º �;i%STH,MqNrdmX¦6fNJPYd)[V^Q^YS�xaK�I

MqNrK�R�ST^QSVL	�JLOSV��K�LeMqPYKmd9SVUpMqNJK * ^Q[Vbc[oLOdfPQH�MONJPQdfdO[Vik�r^QK%|°i%STd=Mq^ + E¨_	E dZ�aMqS * K�PQH,nTK�deMqPYz,[oMOKmI�X

6fNJK"S *lu K�R�Mqd�deMO{JIJPYKmI�dONJS�x�KmI�nTKmL + ^s[VLezTK�deRc[V^YK'nV[oLOPs[�MqPQSVHJd1U}LeSTi C �ihy�%ik[Vz�{J��MOS[C ��i�[oz

STH�MqPQi%Kh��dORm[V^QK�d;LO[VHJzTPYHJz"U}LOSTiö[Vd1dONJSVLeMD[Vd�["xaK�Kmv�{J��MOS�dOKhnTK�Lq[V^tikSTH,MONJdDSTL9i%STLOKoX;?][VH + SVU¦MqNrK

S *lu K�R�MOd�|°Ü,< º � ì ���!�C�c� í �TÞ ì ���cÝ ºTº�í�ºVì �l� º �!�T� í ÜT� Ô �\Ü,< ÔTÔ Ýr�\[oHJI º Ü Ô � í ��Ý,�V�adONJS�x�KmI�nVKmL +

IJLO[Vi�[�MqPQR��§[VLOK�dm�wLq[oHJzTPQHrz�PYH%[Vik�r^QPYMO{JIJK�U}LOSTi��CXî��{J�"MqS�ikSVLOK	MqNJ[VH º ik[VzJ�,[oHJI * {rM�STHJK�|ÎÜ,< º �VÜ,�

N\[VdfdeNJS�x9H�nCPYLeMO{\[V^Q^ + HJS�no[VLOPQ[ * PY^QPYM + [oM9[V^Y^¤�,no[VL + PQHrz'^QKmdedaMqNJ[VH��rX º i�[Vz�S!nVKmL	MONJK���ikSVHwMONJd	PyMaxa[Vd

S * deKmL=nTKmI¢X

6fNJK�S!nVKmLO[V^Q^,i%STLO�rNJST^QSVz + SoUCMONJK7nV[oLOPs[�MqPQSVHJd�dOK�KmH�PQH�MqNJK�dOK�^QSTHJz���MqK�LOi®^QPYzTN,M Rm{JL=nTK�dWi%PQLOLeSTLOd�MqNJSTdeK

SVU)MqNrK'ikPYRmLOS�no[VLePs[ * PY^QPyM + ^YPQzTN,M�R�{JLenVKmd�X�:�H * SVMON�Rc[VdeKmd���MqLOK�HJIJd��¨x9PyMqN�[VHrIAx9PYMqNrST{rM�de{J��K�LOPYik�5STdOK�I



ÜTÜT�

no[VLOPQ[oMqPYSTHJd�[VLOK�deKmK�H�£J�§[VLeKmdfSVUpIJPy�¢K�LOKmH,M9ik[VzTHJPyMq{JIrK'|Î�CX º MOS º i�[Vz,��dONrS!x nTK�L + dePQi%PQ^Q[VL�d=MqLe{JR�MO{JLOKo£

[VHJI'MONJKfS�nTKmLO[V^Q^rRmSTi%�J^QK�g�d=MqLe{JR�MO{JLOK9PQdWdOKmK�HkSVH * SVMON�MqPQi%Kh��dORm[V^QK�dmXW6fNrPQd)[VLezT{JKmd¦U}SVL¦dOPYikPY^s[VL¨�JN + dOPYRmd

PQH�MONJKjKmi%PYMOMOPQHJz�LOKmzVPQSTHJd * {rM1[oMfU°[VLfIJPy�¢K�LOKmH,M;dOPYbmK�d1[oHJI�MOPQi%Kh��dORc[o^QKmd�X

6fNJK��JLOPYi�[VL + i%K�MONJSCI�SVU�[VH\[o^ + dOPYd�U}SVL�i�{J^YMOPy��RmST^YSTLkS * dOK�Leno[oMqPYSTHJd�xa[Vd��r^QSVMeMqPQHrz * SVMON ^YPQzTN,M

Rm{rLenTK�d�[oHJI�RmST^YSTLDPYHJIJPQR�Kmd�nVKmLOde{JdjMqPQi%KVXj6fNJPYdj[V^Q^YS�xaK�IAMqNJK'IJPYLOK�R�MjRmSVik�\[oLOPQdeSTHASVU�MqNrK"[Vik�r^QPYMO{JIJK

SVUpno[VLOPQ[ * PQ^YPYM + x9PyMqN�[VH + R�ST^QSTL�RZN\[VHJzVKmd;PQH�MqNrK�dOST{JLeRmK�dmX�4D^Q^�dOST{rLORmK�d1deNJS�xaK�I]R�ST^QSTL�nV[oLOPs[�MqPQSVHkx9PYMON

MqPYikK9PYH�[V^Y^5R�ST^QSVL�PYHJIJPYRmKmd�� * {rMaU}Khx�z,[cnTK�[�NJPQH,M	SoU RmSTLeLOK�^s[oMOPQSTH'x9PYMON�MqNrK�[Vi%�J^QPyMq{JIrKmd)SVU�no[VLePs[ * PY^QPyM +

SVUtMqNJK�dOST{JLeRmKoX;6fNrK�ST�CMqPQRm[V^¨I\[oMq["x�KmLeK�SVU7NrPQzTNC7 ÿ%$Òx9PYMqN][%i%Kc[oH]KmLeLOSTL;SVU�g��ih��T�"ik[VzJ�\deS�PYM;PYd

HJSVM�^QPYvVK�^ + MON\[oM���SlSTL)I\[oMq[��JLeK�nTK�H,MqKmI�MONJKDIrPQdOR�S�nTKmL + SoU RmSTLeLOK�^s[oMOPQSTH'x9PYMONJPQH"MqNrK1ST�CMqPQRm[V^§LOK�zTPQi%KVXt:�M

PQdWikSTLeK	^QPYvVK�^ + MqN\[�M7MqNJK	de��K�R�MOLq[V^Jx9PYIrMqN�MOLq[cnTK�LOdOK�I�z,[cnVK	MqSlS�^QPYMeMq^YK�^YK�nTK�Lq[VzVK	MqS��\HJI'MONJKfIJPY��KmLeKmHJR�Kmd�X

:�M9x	[od;U}STLfMONJPQd9LOKm[VdOSVH��§PQH��\[VL=Mc�JMqNJ[oM;HJKc[VL«��:«8¥I\[�MZ['xaK�LOK�S * MZ[VPYHJKmI�[Vd9x�Km^Q^ÎX�G1HrU}STL=Mq{JHJ[oMqK�^ + �\Ir{JK

MqS�dOK�nVKmLeK"MOPQi%K�R�STHJdeMOLq[VPYH,Mqd"|}STHJ^ + �rX��kNJSV{JLDMqS�S * dOK�LenTK"Ý�S *lu KmRhMqd�PQHAÝk�\^YMOKmLed�PQHAKm[VRZN�S * deKmLenlPYHJz

* ^YSCRZvC�h��MqNJK�¹w{\[V^QPyM + SVUDMONJK�HJKc[VL«��:«8�I\[oMq[¶|}KmLOLeSTL%SVU�gÍ�ih º ik[Vzw��xa[Vd�PYHJdO{r¼%R�PQKmH,MkMqS��JLOST�5KmLe^ +

RZN\[VLO[VR�MOKmLePQbmK�MONJK�RmST^YSTL�no[VLOPQ[ * PQ^YPYM + � * {rM%deSTikK��5STdePYMqPynTK�PYHJIJPQRm[oMqPYSTHJd�x�KmLeK�IrKmLOPynTK�I­IJK�dO�JPyMqK�MqNrPQdmX

´�PYMON%MONJLOK�KDS *wu KmR�MOd�|°� Ôwº � í �r� Ô �J��Ý ºTº�íAºVì �C�w[VHJI º Ü Ô � í ��Ý,�V�h�,[V^Y^§E¨_	E dm�wMqNJK�LOK6î)T�T�NFî�Pï�WMqS * K1[
MqLeKmHJI'MOS!xa[VLeI�MqNJKfS *wu KmR�MOd7zTK�MeMqPYHJz�LOK�IJIJK�L)[VdWMqNrK +�* LOPQzVNwMOKmH�Xt6fNJPQd7PYdWR�STHJdOPYdeMOKmH,M7x9PYMON�MqNJK	PYHJRmLeKc[VdeK

SVU¨MqNrK�d + HJRZNJLOSoMqLOSVH��5Kc[VvkLOK�IC��xa[VLOI�SVU¨MqNrK�SV�rMqPYRc[V^sÑoHJKc[oL=��:«8¶x9PYHJIJS�x x9PyMqN�PQHrRmLOKm[VdOPYHJz'^Q{rikPYHJSTdOPyM +

|°PÎX±KoXY�C[�RZN\[oHJzTK�PQHkdO�5KmRhMqLq[o^¢dO^YST�5K��hX7.�HrK�SVU MqNrK º /D_aE¨d�� º �V�,� í�Ô Þ ì �ldONJS�x�KmI�[��5STdOdeP * ^YK1MOLOKmHrI�SVU

zTKhMOMqPYHJz * ^Q{rKmLfx9PYMON�PYHJRmLeKc[VdePQHJz * LePQzTN,MqHrKmdOd�Xa6fNJPYd9PQdfRmSVHJdOPYdeMqK�H,M1x9PyMqN�PYMqd9d + HrRZNJLOSVMOLOSTH���Km[Vv * KmPQHrz

* ^Y{JKh�¤x	[VLeI�SoUtMONJKjST�rMqPYRc[V^sÑoHJKm[VL=��:«8�x9PYHJIJS�xjX

6tS;IJKhMqKmLeikPYHJK)PYUwMqNrKmLOK)x�KmLOK�[VH + i%Kc[Vde{JLq[ * ^QK¦MOPQi%K7^s[VzTd�[VdOdeSCR�Ps[oMOKmIjx9PYMqN�MONJK�MONJK)RmST^YSTL�RZN\[oHJzTKmd��

[kR�LOSTdedDR�STLOLeKm^s[�MqPQSVH�U}{rHJR�MOPQSTH�|¤<f<	B7�	x	[odDLO{rHASTH�MONJK Ô S *lu K�R�MOd1MqNJ[oMDdeNJS�xaK�IAMqNJK���SVdOdOP * ^QKjR�ST^QSTL



ÜTÜVÞ

no[VLOPQ[oMqPYSTHJdWx9PyMqNk[Vi%�J^QPyMq{JIJKoXt41^Q^JMONJK9ST�rMqPYRc[V^5<f<	Btd�x�KmLeK;nVKmL + dePQi%PQ^s[oLtMqSjMqNrK;4;<	B�SVU¢MONJK;_ * [oHJI

^QPYzTN,M�R�{JLenVKV� * {rM'STHr^ + STHJK�:«8 * [VHJI�^QPYzTN,M�R�{JLenVK�|°/ * [VHJI�U}SVL'� Ôwº � í �r� Ô �jxa[Vd'xaK�^Q^ * KmNJ[�nVKmI

KmHrST{JzTN%MqS�deNJS�x®[�LeKc[V^YPQd=MqPQRfLeKmde{J^YMmX701STHrK1SVU¢MqNJKD<f<	BWdadeNJS�xaK�I�[�i%Kc[odO{JLO[ * ^QK9^YKc[VI%STL�^s[VzJXt6fNJKmLeK

x�KmLOKfdeSTi%K	dO^YPQzTN,MtPQHJIJPYRc[oMOPQSTHrdm� * {rM7HJS�IrK��\HJPyMqK	�5STdePYMqPynTK�LOKmde{J^YMmXW6fNJPYd¦PQdW^QPQvoKm^ + IJ{JK	MqSDRmSTi * PQH\[oMOPQSTH

SVU º U°[oR�MqSVLOdm·f|=�!�7MqSlS�H\[VLeLOS�x�dO�5KmRhMqLq[o^�x9PQICMqN��r[VHJI�| º �7MOSCS�R�S,[VLedOKDMOKmi%��STLO[V^§dq[Vi%�J^YPQHJzJ�wSTL�PYM�i�[ +

* KjMON\[oM;[VH + ^Q[VzTdfdePQi%�J^ + IJS%HJSVM9KhgCPYdeMcX

4DHJSoMqNJK�LDi%K�MqNrSCI�SVU7[VHJ[V^ + dOPYdD[��¢STLeIJKmI *,+ MONJK�x�Km^Y^¨dq[Vi%�J^QK�I]I\[�MZ['x	[VdDLOKmd=M1U}LO[Vi%K�[V{CMqS%RmSTL«�

LOK�^s[oMOPQSTH%U}{JHJRhMqPQSVHJdj|°4;<	BtdZ�hX)6fNJK�PYIJKc[�PQdaMON\[oM	U}STL�^QSTHrzo��MOKmLOiÍ^YPQzTN,M�Rm{JL=nTKmd��\MqNJKDU}{r^Q^�x9PYIrMqN�[oMfN\[V^yU

ik[�gCPQi�{Ji SVUpMqNJK�4;<	B�ik[ +�* K�LeKm^Q[oMqK�I�MOS%["RZNJ[VLq[VRhMqK�LOPQd=MqPYR�MqPQi%Kh��dORm[V^QKo�r�5KmLONJ[V�Jd;[VH�{J�J�5KmLf^YPQi%PYM

MqS'MONJK�^Q[VLOzVKmL	deRc[V^YK�deST{JLeRmK�LOKmzVPQSTHJd�X76fNJK * K�deM1dq[Vi%�J^QK�I�ST�rMqPYRc[V^ * [VHJI�^QPYzTN,MfRm{JL=nTK�SVUtKc[VRZN�S *lu KmRhM

x9PYMON©[]vwHJS�x9H©LOK�IJdONrPYU�M�xa[Vd�deNJPYU�MOKmI * [VRZv�PYH,MqS]MONJK�LeKmdeM�U}Lq[Vi%KkSoUfMqNJKkdOST{JLeRmK�MOSA[V^Y^QS�xÍ[]i%STLOK

PQH,MOLOPQHrdOPQR�RmSTi%�\[VLePQdeSTH�XW.�Hr^ + R�STdOi%ST^YSTzTPQRm[V^wK���KmRhMqd7xaK�LOKfMZ[ovVKmH"PYHwMOSj[VRmR�ST{JH,M7x9PYMON�MqNJPYd7RmSTH,nVKmLOdePQSTH¢�

[VHJI�HJS]R�STLOLeKmRhMqPQSVHJd�x�KmLeK�ik[VIJK'U}STLjMqNJK * Km[Vi%PQHJz�SVUaMONJK�K�ikPYdOdePQSTHJd * KmRm[V{JdOK%MqNJKkIJKmdePQLeK%xa[Vd�MOS

PQH,nVKmdeMOPQz,[�MqK�LeKmdeM�U}LO[Vi%K�no[VLOPQ[oMqPYSTHJdm��HJSVM u KhM��JN + dOPYRmdm�p[VHrI * KmRm[V{JdeK'SVU�dO{ * d=MZ[VH,MOPs[V^¦PYHJNJK�LOKmH,MjPYH\[VRh�

Rm{rLq[VR�PQKmd9PYH�MqNJK�IJKhMqK�LOi%PQH\[oMOPQSTH�SVUtMONJK u K�M9�J[VLq[Vi%K�MOKmLedf{JdOK�I]PQH�de{JRZN�["R�STH,nTK�LOdOPYSTH�X)6fNJKjLOK�dO{J^yM9SVU

MqNrPQd	PYHwnVKmd=MqPQzT[oMqPYSTHkxa[Vd	MqNJ[oM	MqNrK�dOST{rLORmK�LeKmzTPYSTH�dePQbmK�dm�\[od	PQHJIrPQRc[�MqKmI *w+ MqNJK�Bt´®/�?æSVU¨MONJK�4;<	BWd��

no[VLOPYKmI�¹w{JPyMqKj[ * PYMaU}LOSTi dOST{rLORmK�MOS%deST{JLeRmKVX):�H�RmSVik�\[oLOPQHrz�MqNJK�dOK�no[V^Q{JK�dax9PYMON�MqNJSTdeK�IJKmLePYnVKmI�U}LOSTi

MqNrK�d=MqLe{JR�MO{JLOK�U}{JHJRhMqPYSTH$[VHJI©no[VLOPQ[ * PQ^YPYM + PYHJIJKhg©[VH\[V^ + dOKmd��aPyM'PQd�deKmK�H­MqNJ[oM'MqNJK�MOPQi%Kh��dORc[o^QKmd�U}LOSTi

MqNrKjBt´®/�?Ò[VLeK�STLOIJK�LOdfSVUpik[VzTHJPyMq{JIrK�^s[VLezTKmL�MqN\[oH�MONJK�`rB7Ñ!¸�:�dOPQb�Kmd��rx9NJPQRZN�PQdaRmSTHJdePQd=MqKmH,M9PyUpMONJK +

[VLeK�MOS * K�R�STHJdOPYIJKmLeKmI�{J�r��K�L1^YPQi%PYMqd�Xa:�U¦MONJK�Bt´®/�?Óno[V^Y{JK�IJKmLePYnTK�I]U}STL9Kc[oRZNAS *lu K�R�M�PYd1R�STi%�\[VLOK�I

MqS�MqNJKk^QPQzVNwM�R�{JLenVK�SVUfMqNrK�S *lu K�R�Mm�¦MqNJKkPQHJIJPYRc[oMOKmI�MqPQi%Kh��dORm[V^QK"PQdjM + �JPQRm[V^Q^ + MqNJKkdONJSVLeMqK�deM'LeKmdeST^YnVKmI

MqPYikK���deRc[V^YK;U}STL�dOSVikK�[oHJI�[VH�PYH,MqKmLeikK�IJPs[�MqK1MOPQi%Kh��dORc[o^QKfU}STLaSoMqNJK�LOdmX76fNrKmLOKj[o�J��Km[VLOd�MqS * KDHJS'SoMqNJK�L



ÜTÜ ì

RmSVLOLOK�^s[oMOPQSTH�SoUtMONJKmdeK�IJK�LOPynTKmI�dOPYbmK�dmX

é �Yá �¨Ù¨Á�Ùp¾!¿]òó½§¾�Ä

:�H,nTK�deMqPYz,[oMOPQSTHJda^QPQvoK1MONJKDSTHrKmd u {Jd=M	dO{rikik[VLOPYbmK�I�[VLOK1HJSVM u {rdeM	IrSTHJKDU}STL�STHJK��r{JLO�5STdOKoX)6fNJK + [VLOKD[VH

STHJzVSTPQHJz"IJPYdOR�S!nVKmL + SoUWMqNrK�H\[�Mq{JLeK�SoUWMqNrK�S *wu KmR�MOdDPYHwnVKmd=MqPQzT[oMqK�I�Xa6fNJK�i%STdeM;S * nlPQST{rd1R�STH,MqPQHw{\[�MqPQSVH

SVU	MONJKmdeK�PQH,nVKmdeMOPQz,[�MqPQSVHJdjPQdjMqS]PYHJRm^Y{JIJK%ikSVLOK%S *lu KmRhMqd�PYH,MqS�MqNJKkdq[Vi%�J^QK"MqS�zTPYnVK�[�ikSTLeK%[VRmR�{JLq[oMOK

�JPYR�Mq{rLOK�SVUWMONJK��rLOSlRmKmdedOK�dDIJKh�\HJPQHrz * ^Q[Vbc[VLed;[VdD["Rm^Q[VdOd��5[VHJI�MOS%�J^Q^ PQH�[VH + z,[V�rd1PYH�LeKmIJdeNJPYU�MmXa4D^YdOSJ�

[VIJIrPQHJz"[�zTLeKc[oMOKmLfHw{Ji * KmLfSoUWHJPYzTN,Mqd	SoUWi%PQR�LOS�no[VLOPQ[ * PQ^YPYM + S * dOK�Leno[oMOPQSTHJdf�5KmLfS *lu KmRhM9NJKm^Y�JdfPQi%�JLOS�nVK

MqNrK�d=MZ[oMOPQd=MqPQR�d	U}STL9[V^Y^¢MqNJKjLeKmdeM9U}LO[VikK�PYH,nTKmd=MqPYz,[oMqPYSTHJd�X

6fNJK�dOKmR�STHJIAi%STd=M9S * nCPYST{Jd;RmSTH,MOPQHw{\[oMOPQSTH�PQd	MOSkPYik�rLOS�nTK�MqNrK�¹w{\[o^QPYM + SVUtMONJK�i�{J^YMOPy��RmST^YSTL�IJ[oMZ[r�

�\[VL=MqPYRm{J^Q[VLO^ + MqNJKAHrKc[VL«��:«8öS * dOK�Leno[oMOPQSTHJd�X
:�M�PQd%nTK�L + PYik�5STLeMq[VH,M%PQH¶IJKhMqK�LOi%PQHJPYHJz�LeKm^QPQ[ * ^YK�R�ST^QSTL

IJPy�¢K�LOKmHrRmKmd�[VHJI"MqPYikKa^s[VzTd¦MOSjN\[cnTK;PQi%�JLOS�nTK�I%MOKmi%��SVLq[V^CLOKmdeST^Q{CMqPQSVH]|}P¤X�KVXy��g$�cIJ[ + �7[Vd7x�Km^Q^J[Vd)i�{JRZN

NJPYzTNJKmL'7 ÿj$ S * dOK�Leno[oMqPYSTHJdfPYH�MONJPQdfLeKmzTPYikKoX

4DHJSoMqNJK�L;^YSTzTPYRc[V^5SV��dONJSlSVMfSVUpMqNrK��JLOK�dOKmH,M1PQH,nTK�deMOPQz,[oMOPQSTHrd	PQdaMOS"PQH,MqK�zTLq[oMOK�i%STLOKj/1_	E dfPQH,MqS'MqNrK

dq[oik�J^YKaMqSjIJPYLOK�R�Mq^ + PYH,nTKmd=MqPYz,[oMqK	MONJK9IJPY��KmLeKmHJR�Kmd)SVU5MqNJK	M�x�S�Rm^s[odOdOK�dmX76fNJPYd7Rc[VH"STHr^ + ^YKc[VI�MOSjzTLOKm[oMqK�L

{JHJIrKmLOd=MZ[VHrIJPQHJz'SoU MqNJK�MONJK��JLeSCR�KmdOdeKmdfMqNJ[oM	ik[VvVK1MqNJK�dOK�M�x�S'Rm^s[odOdOK�dfIJPY��KmLeKmH,M9[VHrI�MqNJK�SVHJKmdax9NrPQRZN

zTPynTK�MqNJK�ißdOPYikPY^s[VL�RZN\[VLO[VR�MOKmLePQdeMOPQR�d�|}KVX�zJXy�§F�ST�J�J^YKmL * SCSVdeMqPYHJzJX��

6fNJK'Hw{J^Q^tLOK�dO{J^yMqd�SVU)MqNrK�IJ{rM + R + Rm^YK�nTKmLedO{JdjMqNrK�Lq[VIrPQS u KhM��JLOSV��K�LeMqPYKmd�PYd�[VH�PYik�5STLeMq[VH,MDPYH,nTKmd«�

MqPYz,[oMOPQSTH�MOS��J{JLedO{JKoX$:�M'x9PY^Q^a[V^Q^YS!x PYHwnVKmd=MqPQzT[oMqPYSTHJd�PYHwMOS u K�M%�JLeST��K�LeMOPQKmd�MON\[oM'x�KmLeK�PYH\[VIJK�¹w{\[oMqK�^ +

RmS�nVKmLOK�IAPQH�MONJPQd9IJPYdOdeKmLeMq[oMqPYSTH�X

6fNJK%S!nVKmLO[V^Q^WU}{CMq{JLeK%zVS,[V^¦PYd�MqS�IJK�nVKm^YST� * K�MeMqK�Ljxa[ + d�MOS�SVLOz,[VHrPQbmK"[oHJI�N\[VHJIJ^YK�MqNJK"I\[�MZ[�MqN\[�M

PQd9{JdeKmI�PQH�MqNJK�dOK�PQH,nTK�deMqPYz,[oMOPQSTHJd�X�?�STLOK�MON\[VH]�V�r�±�T�T�'Lq[cx¥U}LO[VikK�d�| * SVMqN�Rc[o^QP * Lq[oMOPQSTH�[VHrI�deRmPQK�HJRmKc�



Ü Ô �

x�KmLOK�{JdOK�I�MqS + PYKm^YI�MqNrKk�\H\[o^�LeKmde{J^YMOd�SVU	MONJPQd�IJPYdOdOK�LeMq[oMqPYSTH�X�89KmIJ{JR�PQHJz�I\[oMq[�PQd�STHJKkSVU	MONJK�i%STdeM

MqPYikKjR�STHJdO{rikPYHJz�[VHrI�MqK�IJPQSV{JdD[odO�5KmR�MOd�SVU)[odeMqLeSTHJSTi%PQRm[V^ deMO{JIJPYKmd�[oHJI]HJS�SVMqNJK�LD[odO�5KmR�MDN\[VdD[Vd;U°[oL

LOKm[VRZNJPYHJz�PQi%�J^QPYRc[oMOPQSTHrdmX;6fNJK��\H\[V^tLOK�dO{J^yMqd�Rc[oH * K�HrS * KhMOMqK�L�MqN\[oHAMqNJK�¹w{\[o^QPYM + SVU7MONJK'I\[oMq[kMqN\[�M

x�KmH,MDPYH,MqS"PYMmX
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[ * PQ^YPYM + SVUW_a^s[Vbm[VLOd�Xr¸�X§ÜT< Ü,�C�VX��3��N þ4�)Y�PïQOW@Q�
6V-�Fî�����QOÌ�P+W>î�� ���V��Ýr· º ÝTÝ,��Ð º Ý,�C�TX

B§[oMqN¢�C²fX,4�X5|=� ì �VÞ,�hX � Ìq���UN)Y0VXW>ûÕÌµ
2u)N)P ��� 	 S��3��N!ÿ�T�NR�)Y0P î3Q��!ÿÖQ�
�N!ÿ�T>VXP î���ûÏN�u%Ìq� î�N4î�W
�"!5�UQ�u%Ìµ� î�Pÿ�Y-î�P2ýx�nÌ��)YHN)Pï��� 
 V-�$#%�!u)�2N)P'&Oî�YHQOPb� � Ìq���UN)Y0VXW\�\�C·î�l�hÐr�T�
~�ST�\[V^ �«>�LOPYdONJH\[C�oF�Nw{JLeIJKV�l`5XY�,[oHJI�´�PQPyMZ[r�o2tX�-rX\| º �T� Ô ��XrF�S1MqNJK9?�PQ^QIr^ + `C{r��K�LO^Q{rikPYH\[V^,¸�E¨_a:p>�HJSVMOd
²WgCRm^Y{JIJK�G1^yMqLO[VLOK�^s[oMOPYnlPQd=MqPQR1_a^Q[Vbc[VL;-VKhMqd)(*�3��N@þ4�)Y�PïQRTN�q� �)V-�Fî��+��QOÌ�P)W>î�� 
 N)Y�YHN)PR�h�5Ýr���C·�E¨Þr��ÐCE¨Þ Ô X

/1K�PQIrMm�p-rXY�¨[oHJI�´�[VzVHJKmL��p`�X�|=� ìVì Ý,�hX�`lMq[oMqPYdeMqPYRmd�SoUf.��rMOPQRc[o^W:�H,MqLO[VI\[ + ¸�[oLOPs[ * PQ^YPYM + PQH�[�<aSTi%�J^YK�MqK
`C[Vik�r^QK�SVUW8;[VIJPQS��=`CK�^QKmRhMqK�I�_aE�E¨[VRmK�LeMq[VK�. *wu KmR�MOdmX^þ4�)Y�PïQOW@Q�
 �%,�þÕ�)Y�PRQRTN�q�2�)V-�R�h�\ÜT�T�C· Ô,º Ðr� º X

-VSTLedeMZ[oI���`�XY��?][oLOdORZNrKmLm��4�Xy��?][oMOMOScg¢�a-rXy�)´�KmNrLO^QKo�)4�Xy��_�^QSlSTi��¦`�Xy��[oHJI�Ì�{JLORZNJK�HJvVSr�a4�Xf| º �T�C�!�hX
?�{J^QPyMqKm�5SlRZN�¸�KmL + E STHJz%_	[Vde^QPQHrK�4DLOLO[ + . * dOK�Leno[oMqPYSTHJd9SVUW²�~�8;²76a�«F�K�MOKmRhMqKmI � {\[VdO[VLOd;[VHJI�_	E
E¨[VR�KmL=MZ[VK9. *lu K�R�MOdm·7`l{J��K�LO^Y{JikPYH\[V^C?�SVMOPQSTH�SVU�~�[oikik[��«8;[ + _aLePQzTN,M7_�^s[Vbm[VLOd�X-�3��N�þÕ�)Y�PRQRTN�q�2�)V-�Fî��
��QOÌ�P+W>î��Qÿ�Ì T�T
�UNb
�N)W�Y=ÿÖN)P+V-NR�h����Ü Ô ·Y�cÞr�hÐ ºoÔ �rX



Ü ì Þ

?][VLedORZNJK�Lm�54�X±2tX5[VHJI�6pLq[cnlPQdm�5-rX±2tXt|«� ìTì Ý,��X�` + HJRZNJLOSoMqLOSVH�`CK�^YUs�=<aSVik�rMOSTH�:�H,MqKmLe�JLOKhMZ[oMOPQSTH�SVU7?�{J^YMOPy�
xa[cnTK * [VHJI�. * dOK�Leno[oMOPQSTHJdDSVU�~�[oikik[��«8;[ + _aLePQzTN,M�_�^s[Vbm[VLOd�XSþ4�)Y�PïQOW@Q�
 �.,ÁþÕ�)Y0PïQRTN�q�2�)V-�R�)ÿ�Ì2T>ST
�UNb
�N)W�Y=ÿÖN)P+V-NR�h��� º �r·î�oÜ,��Ðr� Ô �rX

?][oMeMqScg��)-rXt8�Xt[VHJI�´�[VzTHrKmLm�¦`�XW-rXY�9|«� ìTì ÝT��41H�:�H,MqKmHrdOK�~j[Vikik[���Lq[ + BW^Q[VLOK%SVU92)>�`­��Ý ºTº � ºoì �CXþ0ÿ��Äý QOW����ÉÿÖN)P�� ���0/1
2� � î2M2î�PMý QOW�Y�VXW�Ì�Ìµ
 �èî�P+V�î{u%V��nVXY����\�\[VzTKjÜT� º X
?�RmB5[oLO^s[oHJI��5-rX±2tXy�¢?�PQ^Q^YKmL��J/�X±8jXY�5B\KmLeLq[VLO[r�§²fXî<DXy�5´�PY^QdeSTH��§-rX ´µXY�5F�[ + [C�54�X�_1XY�5B\LOPYKmI��\8jX±²9Xy�501S * ^QKV�
-rX�<DX§|«� ìTìTì ��X\6fNJK	¸�[oLOPs[ * PQ^YPYM + SVU§MqNrK9_a^s[Vbm[VLm�,.jB��TÜVÞrX
þ 
�N)P+V-�Fî�W þÕ�)Y0PïQOW@Q�
6V-�Fî���ÿÖQ2�)V-N)YR�43 ��	�� Y��þ@þ0ÿ.59NRN)Y�VXW0673�8 �09 � /1�7:;� Ìq���UN)Y�VXWóQ��ÑY:��N þ 
�N)P+V-�Fî�WtþÕ�)Y�PRQOW@Q�
6V-�Fî��'ÿÖQ2�)V-N)Y����§Ür�T·y��Ü ì �lX

01S * ^QKo�l-rXr<DX5|«� ìTì �V�hX2�3��NgûÊî�Y�Ì�PïN�Q��<��T>Y0V-�Fî��=5CV-�)PïQ7&Oî�P+V�î{u%V��nVXY��6Q�� � � î2M2î�Pï�hX�27N�X±F�Xy�J~�KmSTLezTPs[j`wMZ[oMOK
G;HJPYnVKmLePQdeM + �\4	Mq^Q[VH,MZ[r�§~�KmSVLOzTPQ[rX

2W[oIJS�nV[oHJP¤�¢2tXy� [VHJI�~�PQSTi%i%P¤�\2pX7|=� ìTì �T��XD6fNJK%<aSTHrHJKmRhMqPQSVH�_aK�M�x�KmK�H�³;��Lq[ + �9[oHJI�81[oIJPQSo��dOK�^QKmRhMqK�I
_aE�E¨[VRmK�LeMq[VK�. *wu KmR�MOdmX��3��NPþÕ�)Y0PïQRTN�q�2�)V-�Fî��+��QOÌ�P+W>î�� � ÔTÔTÔ ·î�VÝT��Ðr�VÞr�

2W[o^YMZ[oHJP¤�	`�X1|=� ìTìVì �hX®<aSTHrdeMqLO[VPQHrPQHJz�_	E
E¨[VR]?�SCIrKm^Qd�G1dePQHJz�`lMqLe{JR�MO{JLOK]B§{rHJR�MOPQSTH­4DH\[V^ + dOPQd�X¯:�H
6t[Vv�[V^YSJ�§E7XY��[VHJIA`CPQ^Y^s[VHJ�J[T[r�J4�XY�5KmIJPyMqSTLedm� ��
>
 î��?�f��N)W@Q�
�N)W@QOW4þ0ÿ��¾ý QOW��#N)PïN)W@�RNSÿÖN)P+V-NR�h�§nVST^y�
{rikK'�!� ì �J�\[VzVKmd ºVì Ü!Ð ºVì Ýr�r01K�x®Ì�STLOv§�§0fÌ'X

2tKhMqK�LOdOSVH��p_DX¨?�X)|«� ìTì �V�hXúþÕWA@)W�Y�PïQ���Ì��)Y�V-QOWóYHQvþ��)Y0VB&�NC!ëî�� î��)Y0V-�)û4Ì��b�UN)V�X�<	[oi * LOPYIJzTK'G;HJPYnVKmLePQdeM +
27LeKmdOd�� Ô ��´�K�deM º �oMON]`wMqLOK�K�Mm��0;K�x®Ì�STLOv§�J�\LedeM;KmIJPyMqPYSTH�X

27PQHJK�Lm�\_1XY�§[VHrI�²7Irxa[VLeIJdm��2tX¨| º �T� Ô �hX¦6fNJK�2)[VLedOKmR��=`CRm[V^QK�`lMOLO{JRhMq{JLeK�[oHJI�-VK�MD?�SVMOPQSTHJdfSoUpMONJKj6tKh¸
_�^s[Vbm[VLOd��c²�`¯� ì � ì ë�Ý,�V�r�)2)>�` º �!�T�!��ÜT� Ô [oHJI �c²�` º Ü ÔTÔ ëj�C� Ô XD�3��N2þÕ�)Y�PRQRTN�q�2�)V-�Fî��E��QOÌ�P)W>î�� �
ÝV�T�r·y�T�!��Ð5� º ÝrX

27LOK�dOdm�¨´µX /�XY�¨6pKm{JvoST^Qdev + �¦`5X 4�Xy��¸)K�MOMOKmLe^QPQHrzJ�¢´µX 6�Xy�t[oHJI�BW^s[VHrHJKmL + �¨_DX¨2pXvû4Ìq
�N)P+V-�Fî���üÊNR�)V T�NR�VXW6ý 
 �3��N!þÑP+Y�Q��PÿÖ�)V-N)W�Y�V F�� ý Q�
ÕT>Ì�Y�VXW06VXp<	[Vi * LePQIJzTK1G1HrPYnTK�LOPYdeM + 2)LeKmdedm� Ô ��´�K�deM º ��MqN�`wMqLOK�K�Mm�
0;K�x®Ì�STLOv§�\dOK�RmSTHrI]KmIrPYMqPYSTH�X

`r[VzT[VLm�C8�Xy�r`lMZ[V^YPQH��l<DXy�\~�S * [o^y�«>�LePQdONrH\[r�w[VHJI%´�PQPyMZ[r�l2tXr-rX�| º �V� Ô �hX :�H,MOLq[VHJPYzTN,Mf.��rMOPQRm[V^\¸�[VLePs[ * PY^QPyM +
SoU¦_a^Q[Vbc[oLOdmXG59QOW�Y��q� �2û�QOY0V-�RNR�6Q��4Y:��NUüëQ���î��
þ4�)Y�PïQOW@Q�
6V-�Fî��QÿÖQ2�)V-N)Y����§Ü Ô ÞC·Y�!�oÝ!Ð5��ÞTÝCX

`CRZNJi%PQICMc�§?�Xp|«� ì ÝTÜT�hX7Ü,< º �VÜr·74ó`lMq[VL=��E PQvVK�. *lu K�R�M9x9PYMON�Ep[oLOzTK�89KmIC�«`CNJPYU�MmXJûÑî�Y0Ì�PïNh�p� ì �C·y��� Ô �rX
`CRZNJi%PQICMc� ?�X7|=� ì ÝTÞ,��X � {\[VdOP �=`lMOKm^Y^s[VL1`CST{rLORmK�dmX�5CVXY0YHN)V��nÌ�W06�N)W¿��N)PSþÕ�)Y0PïQOW@Q�
6VU�2�	��N)WH![NR�2Nb��� �2�	��îI�+YÎ�
º �C·Y�cÜ!Ð5�!�

`CPYikSTHrK�MOMOP¤�¢-rXY� <aSTLOIJK�dm�p-rXy� [VHJI�/;KmK�dORZNJK�H��pF�X7|=� ì Þ,�T��X�BW^QPYRZvVK�LDSVU�²WglMqLq[oz,[V^s[oR�MqPYR�8;[VIJPYS�`CST{rLORmK�d
[�M96	xaSkBWLOK�¹w{JKmHJR�PQK�dmX��3��NPþ4�)Y�PïQRTN�q� �)V-�Fî��+��QOÌ�P+W>î�� � ºVì Ýr· Ô Ý!Ðr� ì X

`C^YPQ�JNJK�Lm�¨¸�Xa|=� ì �!�T�hX�6fNJK�`C�5KmRhMqLe{Ji�[oHJI�¸DKm^QSlRmPyM + SVU	MONJK�0;K * {r^s[]0D~�<»�c�TÝTÞ�|¤? �T�V�hX 
 Q7J�Nb���
�!u)�2N)P'&Oî�YHQOPX� � Ìµ���UN)Y�VXW\�\Ür·�� ì ÐCÝ º X

`C�JPYKmzTK�^¤��²fXD|«� ì �VÞT�hX$:�HwnlPyMqKmI­69[V^Qv�STH¡_aE
Ep[oR]. *lu K�R�MOdmX�27PYMeMqd * {JLOzTN¡<aSTHrU}K�LOK�HJRmK�STH¶_	E¬Ep[oR
. *lu K�R�MOdmX



Ü ìVì

`lMq[V^QPYH���<DXy�p~�ST�\[V^ �«>�LOPYdONJH\[C��`r[oz,[VLm�¢8�Xy� [VHrIA´�PQPYMq[r��2tX¨-rX¦| º �T� Ô �hX�:�H,MqLO[VHJPYzTN,M�.��rMqPYRc[V^p¸�[VLOPQ[ * PQ^ �
PyM + SoU�8;[VIJPYSo� � {JPYK�M'[oHJI$81[VIrPQS�E S * Kh�«F�SVikPYH\[oMqK�I � {\[VdO[VLOd�XH5ØQOW�Y:�q� �-û�QOY0V-�RNR�æQ���Y:��NCü'Q���î��þÕ�)Y�PRQOW@Q�
6V-�Fî��'ÿÖQ2�)V-N)Y����\Ü,�V�C·Y�!�V��Ð5��ÞTÞCX

G1LeL + �f<DXy�	[VHJI¡2W[VIrS!no[VHrP�|«� ìTì �V�hX�G1HrPY�\K�I¯`CRZNJK�ikK�d%U}SVLk8;[VIJPYSo�«E ST{rI©4DR�MOPYnVKA~j[V^s[oR�MqPYR�01{rRm^QK�P¤X
� Ì�u��nV-�Fî�Y0V-QOWØQ��ÊY:��NPþÕ�)Y�PRQOW@Q�
6V-�Fî��3ÿÖQ2�)V-N)YR��Q�����î)T�î�W\�����,�C·±ÞT�TÜ�ÐCÞ Ô �CX

G1LeL + �a<DX	|=� ìVì Ý,�hX¤ý QOW�Y�VXW�Ì�Ìµ
 ��î�P+V�î{u%V��nVXY��óQ�� � � î2M2î�Pï�hX�?�PY^Q^QK�Lm�7/�X�8jXt´�K *r* ��-rX�8jXY�)[oHJI�01S * ^QKVX
-rX�<DXy�tK�IJPYMOSTLOd�� � � î2M2î�P?ý QOW�Y�VXW�Ì�Ìµ
 �èî�P+V�î{u%V��nVXY��K3gþUÿ��öý QOW��#N)PïN)W@�RN ÿÖN)P+V-NR�h� nTST^Y{JikK��V���r�¨�\[VzTK�d
Ü ì �hÐ Ô � º �\`r[oH�B\LO[VHJRmPYdOR�SJ�§<a4�X

¸)KmLeikK�{J^QK�H��J8jXy�J[VHJI�<aSVNJKmH��\?�X¨|=� ìTìVÔ ��XW`l{J��K�LO^Y{JikPYH\[V^�?�SVMOPQSTH�`lMZ[oMOPQd=MqPQR�d	[VHrI�<aSTdOi%ST^QSVz + X?�3��NþÕ�)Y�PRQRTN�q�2�)V-�Fî�����QOÌ�P)W>î�� � Ô ÜT�r· Ô Ý,��Ð ÔTìVÔ X
´�{JLeMObV�C8�Xy�C`lMqSlRZvVKo�J-rXw6�Xy�r[VHrI"Ì�K�KV�C/�X5|=� ìTì Ý,��X¢6fNJKD<	[VH\[VIJ[��«B\Lq[oHJRmK��«/D[cxa[VPQP\6fK�^QK�dORmSV��K;:�i�[ozTPQHJz
`l{JLenVK + SVU�_aE
Ep[oRmKmL=MZ[VK]. *lu KmRhMqd�X�:ZX)27LOSV��K�LeMqPYKmd%SVUDMONJK�/1STd=M�~j[V^s[!grPYKmd�XL�3��NvþÕ�)Y�PRQRTN�q�2�)V-�Fî��
��QOÌ�P+W>î��Qÿ�Ì T�T
�UNb
�N)W�Y=ÿÖN)P+V-NR�h�����VÜr·Y�c� ì Ð5� ÔVÔ X


