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KMOUX T a CGB V�RU` KMIYBWNPO�IGZgKMI(N R H4CGN `WR IYBWNPO�N R IYo^F>HJcvNPH V ClIYZ[F
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4 � F oUHENPo^NPCGF K XUF>_�BDCGBWNPO IGZUF>NdHGF�IGBD_ ogKdHYKMXUBDk V cvNdH�CGN ` jSBDOUk IYZUF oUHGN T[` F V Ndc q OUXUBWOUk
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�uBWIGZ CEB V�R[` KMIGBDNPO HEF>C RU` IGC � �bO _LZgKdo[IGF>H < � �<F}oUHGF�CGF�O I�IYZUF}oUHEN TU` F V KdOUX CGN `DR IGBDNPO Ndc CGF�_ R HEF XgKMIYK
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Ndc:F�OUF>HEkda +bNPowIYB V B?>�F>X3HGN R IYBDO[k KdO[X oUHGN�jSBDX[F�N R HlCGN `DR IGBDNPOUC"IGNPkPF�IGZUF>H �uBWIGZ KdO�N9jdF>HJjwBWF � Ndc HGF ` KMIYF�X
� NPH " C � f KdCEI ` ad�U_LZgKdo[IGF>Hi�-_>NPOrILKMBDOUC{K-C RUV}V F>HEa NdceIYZUF(IYZ[F>CGBWClKMOUX
XUBDCE_ R CECGBDNdO�Ndcec R I R HGF � NPH " C �



� � ��� � 
 � �

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

� 	�� � � �10 
��32 � ����
 �
z ZUF#F��wo ` NPCGB�jPF#kPHEN��"IGZ Ndc �uBDHGF ` F�CGC._>N V}V�R O[BD_~K�IYBDNdOUC4KdO[X F ` F�_�IYHENPOUBW_>C(ZgKdC(F�OgK TU` F>X,IYZ[F}X[F�jPF ` NPo +
V F>OrI-Ndc ` N,��+ _>NPCJI~� ` N,��+ o N,� F>H>� V�RU` IGBWc R OU_�IYBWNPOgK ` CGF�OUCGNdHGC � n N V o NdCGBDO[k�IYZUF�CGF
CGF�OUCGNdH-OUNwX[F>C-BDOrIGN
CGNdoUZUBDCJIYBW_~KMIGF>X�_�N V o R ILKMIGBDNPOUK ` KdOUX�_�N V}V�R OUBW_~KMIGBDNPO#BDOwcvHYKdCJIYH R _�I R HGF>C IYN�cvNdH V �uBDHEF ` F>CGC CGF�OUCGNPH<OUF�I +
� NPH " C{BDCuK R OUBWt R F�_LZUK `D` F>OUkPF4IGN V NSXUF>HEO
IGF>_LZUO[N ` NPkMa �
� BDHEF ` F�CGCiCGF>O[CGNPH4O[F�I � NPH " C(_>NdOUCGBWCEI4NMc:O RUV F�HGN R CiIYBWOra ` N,��+b_>NdCEI~� ` N,��+ o N,� F>HlCEF>OUCENPH4OUNSXUF�ClXUF�+

o ` N9adF>X XUF>O[CGF ` a BDO IGF>HGHGKdBDO[C!�uZUF>HEF3Z RUV KdO BDOrIYF�HEjdF>OrIYBWNPO BDC-B V o^NPCGCEB TU` F! �P�)�w� :#" � �bOUX[BWjSBDX R K `D` aP�
F~KM_LZ3O[NwXUFlBDCsK R IYNPO[N V N R C"KdOUX�ZUKdC � 8 ��	<�;	�������� � n N `D` F>_�IGBWjdF ` ad�SIGZUF>CEF(OUNSXUF>C"_�NwNPo^F>HGKMIYF{IYN-_�N `D` F>_�I
KdOUX,X[BDCGCEF V BDOgK�IYF�BWO[cvNPH V KMIGBDNPO
cvHGN V K ` KdHGkPF�KdHGF>K �.z ZUF V KMBDO�cvF>KMI R HGF>C(NMc<K�CEF>OUCENPH(OUF�I �<NPH&",KdHEF
KdC"cvN `W` N,�uCGb

� z ZUF o^NPCGB�IYBDNdO(NdcUCEF>OUCENPH*O[NwXUF�C*O[F>F>X�OUNdI T F F�OUkPBWOUF>F�HGF>X�NPH�oUHEF>XUF�IYF>H V BWOUF>X
�MIYZ[F>HGF T a.F>OgK T[` BDO[k
HGKdOUXUN V XUF>o ` N�a V F>OrI{Ndc*OUNSXUF>CuBDO
BWOgKd_>_�F>CECGB T[` F.KdHEF~KdC{KdOUX3XUBWCYKdCJIYF>H"HEF ` BDF�ceNPo^F>HGKMIYBWNPOUC �

� � BWHGF ` F>CEC"CGF>O[CGNPH{OUF�I � NPH&"SCio NdCGCGF�CGC{CGF ` c +bNdHGkrKdO[B?>>BWOUk�_>KdogK T B ` B�IYBDF�C �
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_�N V o R ILKMIGBDNPO[C"KdOUX
IYHGKdOUC V BWIsNPO ` a IYZUF.HEF>t R BDHEF>X�KdOUX3ogKdHJIYBpK `D` a}oUHENw_�F>CECGF>X�XgKMIYK �

z ZUF>CEF cvF~K�I R HEF>C�F�OgK TU` F K �uBDHEF ` F�CGC�CGF>O[CGNPH�OUF�I � NPH " IYN ` F�OUX B�IYCGF ` c IYN�K3jPF�HEa XUB^] F>HEF>OrI�CEF�I�Ndc
KdoUo ` BD_>KMIYBWNPOUC)IYZgKMO
K�OUF�I � NPH " �uBWIYZ�K�C V K `D` O RUV�T F>H"Ndc o^N,�<F�HEc RU`�` NPOUk + HYKdO[kPFlCEF>OUCENPHGC � ?�_�F>OrIYHGK ` +
B?>�F>X�� ` NPO[k +bHGKdOUkPF�KdoUoUHENrKd_LZ�c KMB ` BDO�_�N V o ` F��
� _ `WR IGIGF>HGF�X F>OrjSBDHENPO V F>OrIYC �uZUF>HEF ` BDO[F�+bNMc +bCGBWkPZrIuogKMIGZUC
KdHEF}IbaSoUBW_~K `W` a�jdF>HJa CEZUNPHEI � ]gNPH.F��[K V o ` FM�*CGKMIYF `D` BWIYF�C�KdHGF#OUNdI�jPF�HEa kPNSNwX KMI�XUF�IGF>_�IYBDO[k�BDO[XUBWjSBDX R K `
KdOUB V K ` CuBDO�K cvNPHGF�CEI>�
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` BWOUF�+ Ndc +bCEBDkPZrI�ogKMIGZUC}KdHGF�CEZUNPHEI � m�KdOra BWOrIYF>HEF>CJIYBDO[k o[ZUF>OUN V F�OgK%�uZUBD_LZ KdHGF ` Nw_>K ` B^>>F�X _~KdO[OUNdI T F
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�bO C R _LZ _~KdCEF>C>�<XUBDCJIYHGB TUR IGF>X CGF�OUCGBWOUk B V oUHEN�jPF>C#CEBDkPOgK ` + IGN +bO[NPBDCEF HGKMIYBWNU�:IYZUF�HGF T a K `W` N,�uBDOUk�kPHGF>KMIYF�H
q XUF ` B�Iba�BDO�IGZUF._>N `W` F>_�IYF�X3XUKMILK �
z ZUBDC#_LZgKMo[IYF�H}BWC-NPHGkPKdOUB?>�F>X KdC�cvN `W` N,�uC � �bO IGZUF
OUF��SI}CGF�_�IGBDNPO�� � F�oUHEF>CEF>OrI CEN V F�B V o NPHJILKdOrI

KdoUo ` BD_>KMIYBWNPOUC Ndc CGF�OUCGNdH"OUF�I � NPH " C �<z ZUF�O � F(oUHEN9jSBWXUF(KdO�N�jPF�HEjSBDF�� NMc*X[F>CGBWkPO�c Kd_�IYNPHEC"KdOUX �uBWHGF ` F>CEC
CGF�OUCGNdH�OUF�I � NPH "+KdHG_LZ[BWIYF�_�I R HGF�C � �bO IYZUF O[F��SI
CGF�_�IYBWNPO��{K T HEBDF�c.N9jdF>HJjwBWF � Ndc.XUB^] F>HEF>OrI ` K�adF>HEC�Ndc
CGF�OUCGNdH�OUF�I �<NPH&" oUHGNdIGNw_�N ` CEIYKd_/" ZgKdC T F�F>O o[HGN�jSBDXUF�X K ` NPOUk �uBWIGZ CGN V F#B V o^NPHEIYKdOrI.oUHGNdIGNw_�N ` C4cvNdH
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F�OUF>HEkda +bF��}_�BDF>OrI.NPo^F>HGKMIYBWNPO�� TUR B ` I&+ BDO
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NdcyNdo F�HYKMIGBDNPO��SIYZUF�HGF T a�F>OgK T[` BDO[k
B V o^NPHEIYKdOrI T KMIGI ` F q F ` X Kd_�IGBWjSBWIGBDF>C{C R _LZ KMClXUF�IYF>_�IYBWNPO���BWXUF>OrIYB q _~K�IYBDNdO��^KdOUX IYHGKd_/" BDOUk Ndc:IYZUHEF~KMIGC>��KMC
� F `D` KMCuIYKdHGkdF�IYBWOUk#KdOUX3_>N V V�R OUBD_>KMIYBWNPO�� T NdIGZ �uBWIYZ[BDO�IYZUF.OUF�I �<NdH "
KdOUX
IYN#N R IYCGBWXUF4IYZ[F�O[F�I � NPH " �
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z ZUF � BDX[F�+b?iHGF>K z HGKd_/" BDOUk Q aSCJIYF V � � ? z Q �  � " BDC�K OUF�I � NPH " Ndc{krK V}V K�KdOUX OUF R IYHENPO XUF�+
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oUHENdIYNS_>N ` �uZUBD_LZ V BDOUB V B^>>F>CiF>OUF�HGkda _>NPOUC RUV o[IYBWNPO T a,XUBWjSBWXUBDOUk�IGZUF!�uZUN ` F-OUF�I � NPH&",BDOrIYN�_ `DR CJIYF>HEC
F~KM_LZ �uBWIGZ�K�_�NPHGHEF>CEo NPO[XUBDOUk�_ `WR CEIGF>H + ZUF~KMX HGF�CGo^NPOUCEB TU` F{cvNPH KdkPkdHGF>kPKMIYBWOUk.XgKMILK�KdOUX _>N V}V�R OUBW_~KMIGBDOUk
�uBWIGZ IYZUF CGBDO " � z Z R C�� BWOUXUBWjSBWX R K ` CGF�OUCGNdH-OUNwX[F>C-_>N V V�R OUBD_>KMIYF NPO ` a �uB�IYZ IYZ[F>BDH�_>NPHEHGF�CGo^NPOUXUBWOUk
_ `WR CEIGF>HsZ[F~KdXUC��UIYZUF�HGF T a�HGF>X R _>BWOUk-F>OUF�HGkda _>NPO[C RUV o[IYBWNPO �)f�\ ? n � NPo^F>HYK�IYF>C"BWOrIYN�I � N#oUZgKdCEF>CGb)IYZ[F
CGF�I R o,o[ZgKdCGF�X R HGBWOUk �uZ[BD_LZ _ `DR CJIYF>HlZUF~KdX[C4KdHEF�CGF ` F�_�IYF�X KMI4HGKdOUXUN V KMOUX�IYZ[F�CEIGF~KdXwa�oUZUKdCGF �uZ[F>O
NPHEXUBDOgKMHEa,CEF>OUCENPHGC�CGF>O[CGF XUKMILK3KdOUX IYHGKdOUC V BWI(IGN3IGZUF}_ `DR CEIYF�H.ZUF~KdX ��z @.m�? BDC R CEF>X cvNPH V F>XUB RUV
Kd_�_>F>CEC-_>NPOrIGHGN ` BDO CEIYF>KdX[a oUZgKdCEF ��z ZUF�CGF�I R o o[ZgKdCGF BDC R C R K `D` a CEZUNPHJIYF>H�IYZgKdO IYZUF CEIYF>KdX[a oUZgKdCEF
KdOUX T NdIYZ�IYZ[F�o[ZgKdCGF�ClKMHGF.o F�HEcvNPH V F�X
o F�HGBDNSXUBW_~K `W` a �

� 	�� . 
�� � ��2 ����
��
z ZUBWCl_LZgKdowIYF>HloUHGF�CGF>OrIGC�K T HGBWF�c:N�jPF�HEjSBDF�� NMc �uBDHEF ` F�CGC4CEF>OUCENPH4OUF�I �<NdH " C �uBWIGZ _>NPHEHGF�CGo^NPOUXUBWOUk�_>B�ILK +
IYBWNPOUC � z ZUF3CEIYH R _�I R HGF
Ndc{IYZ[BDC-_LZgKdowIYF>H}BDC-CEB V B ` KdH�IGN,IYZgKMI#BWO  : " � �bO IYZUBWC-_LZgKdo[IGF>H��.� F�XUN OUNMI
oUHEF>CGF�OrI(K _�N V o ` F�IYF ` B�IYF>HGKMI R HGF(HGF�jSBDF � cvNPH"IYZUF�oUHGN TU` F V Cu_>NdOUCGBWXUF>HEF>X�cvNPH"IGZUBDC"IYZ[F>CGBWC � �bO[CEIYF>KdX � F
oUHEN9jSBWXUF._>N V ogKdHGKMIYB�jPF(HGF�jSBDF �uCuNdc*HGF ` KMIGF>X ` B�IYF>HGKMI R HGF4BWO
IGZUF._>NPHEHGF�CGo^NPOUXUBWOUk#_LZgKdo[IGF>HGC �



� � ��� � 
 � �

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

- 	�� � � �10 
��32 � ����
 �
NiNSXUF�C�BDO K CGF�OUCGNPHEOUF�I�KdHEF Ibawo[BD_~K `D` a XUF�o ` N�adF>X BDO KdO KdX + ZUNS_ V KdO[OUF>H�BWOrIYN KdH T BWIGHYKdHJa IGNPo N ` N +
kPBWF>C T F�cvNdHGF4CEF ` c + NPHGkPKdOUB?>�BDOUk�BDOrIGN-K V�RU` IYBDZ[NPo O[F�I � NPH " cvNdH<_>N `D` F�_�IGBDOUk�XgKMILK�cvHGN V IYZ[F(F>OrjSBDHGNdO V F�OrI
KdOUX cvNPH �sKdHEXUBDO[k IYN IYZUF T KdCEF
CEILK�IYBDNdO NdH-CGBDO "  : " �  < � " � \ CJILK TU` BDCEZUBDOUk K,CEF>_ R HGF3_>N V}V�R OUBW_~KMIGBDNPO
BDOwcvHYKdCJIYH R _�I R HGF#K V NPOUk
K�_�N `D` F>_�IGBDNPO�NdcsKMH T B�IYHYKMHGB ` a
XUF>o ` N�aPF�X CEF>OUCENPH.OUNwX[F>C.BDC(KMO B V o^NPHJILKdOrI(KMOUX
_LZgK `W` F�OUkPBDO[klCGF�_ R HEBWIba-BWCGC R F�� " OUN,�uO}KdC IYZ[F ������� ���#	���
�
������ 
�	����������  : � " � � @ R FsIYNlCGF�jdF>HEFi_�N V o R ILK +
IYBWNPOgK ` KdOUX V F V NPHJa _�NPOUCJIYHYKMBDOrIYC��[CEa V}V F�IYHEBD_ "MF�a�_�HEaSo[IGNPkPHYKMoUZra�BDC IYZUF V NPCJIscvF~KMCGB T[` F{F>OU_�HEaSo[IYBWNPO
V F>_LZgKdO[BDC V cvNPH:OUNSXUFsIYN.OUNSXUF"_�N V V�R OUBD_>KMIYBWNPO � � N,� F�jdF>H)IYZUFuZUBWkPZ-F>OUF�HGkda + _>NPCJI NMc HEN R IGBDOUk V K "dF�C
IYHGKdXUB�IYBDNdOgK ` V F�IYZUNSXUC(Ndc "MF�a,F��[_LZUKdOUkPF}KdOUX "MF�a,X[BDCEIGHGB TUR IYBWNPO oUHENdIYNS_>N ` C T KdCGF�X NPO IGH R CJIYF�X IGZUBDHEX
ogKdHJIba V F>_LZgKdO[BDC V C"XUB � _ RU` I"IGN#B V o ` F V F�O I �
Q BDO[_>F T NwNMIYCEIGHYKdo[oUBDOUk�CGZUN RU` X�O[NdIsHEF ` a}NPO oUHGF�+bF��wBWCEIYBWOUk�IGH R CJIuKdCGCENw_�BpKMIGBDNPO[C T F�I � F>F�O q �[F�X�CGF�O +

CGNdH�OUNSXUF>C-NPH�IYZUF
K~jMKdB ` K T B ` BWIba�Ndc{KdO NPO + ` BWOUF CEF>HJjwBW_>F�IGN,F>CEIYK TU` BDCGZ IGZUF>CEF�IYH R CEI}KdCECGNS_>BDKMIYBWNPOUC>� KdO
KMIEIYHYKM_�IYB�jPF
K ` IYF�HGOgKMIGBWjdF�cvNPH-CGF�_ R HEF�F>O[_>HEaSo[IGF>X _>N V}V�R OUBW_~KMIGBDNPO T F�I �<F�F>O KdX��GKd_>F�O I}CEF>OUCENPH O[NwXUF�C
BDC "MF�a oUHEF�+bX[BDCEIGHGB TUR IYBWNPO��)B � F � oUHEF�+ BDOUCJILK `W` BDO[k,K ` B V BWIGF>X O RUV�T F>H#Ndc "dF�awC BDO CGF�OUCGNdH OUNSXUF�C oUHEBDNPH
IYN Kd_�I R K ` X[F>o ` N9a V F>OrI � � F�a+o[HGF�+ XUBDCJIYHEB TUR IGBDNPO BDC K ` CEN _LZgK `W` F�OUkPBDO[k CEBDOU_�F,KdX + ZUNw_�OUF�I � NPH&"+XUF�+
o ` N9a V F>OrI V K "dF�C�BWI�B V o^NPCECGB T[` F
IYN oUHEF�+bX[F�IYF�H V BDOUF�IYZUF,OUF�BDkPZ T NPHGZ[NwNSX Ndc�KdOra O[NwXUF �	� F�I "dF�a
XUBWCEIYHEB TUR IYBDNdO CG_LZUF V F�C V�R CEI ��� ����	��,������� �%��� � ��	�: ����� �%�����#��?����
& �vIGZUHGN R kPZ "dF�a CGZgKMHGBDO[k ��KdOUX 	�� 6
�����=�!���%���,�@� �%������
 :���&3�+��
��
��	�� ��& � 8 � ���%���(& F�jdF>O��uBWIGZ ` B V BWIYF�X O R[V�T F�H�Ndc�"dF�aSC-o^F>H�OUNwX[F � ?
IYHEBWjSBpK ` o[HGF�+ XUBDCJIYHEB TUR IGBDNPO}CGN `DR IGBDNPO BDC IGN�ZgK~jPF4K�CGBWOUk ` FiCGF�_>HGF�I "dF�a�CEZgKdHGF�X
K V NPOUk�K `D` OUNwX[F>C � � Z[B ` F
IYZ[BDC-CGN `DR IGBDNPO�"MF>F�oUC}IGZUF
OUF�I � NPH&" c RU`D` a _�NPOUOUF�_�IGF>X � F�jdF>HJa OUNwX[F�_~KdO _>N V}V�R O[BD_~K�IYF �uB�IYZ F�jdF>HJa
NdIGZUF>H)OUNSXUF�� KMOUX CE_~K ` K TU` F � OUF�� OUNSXUF�C _>KdO T F{KdXUX[F>X �uBWIYZ[N R I KdOra "MF�aSBDOUk�N�jPF�HGZUF>KdX ���SBWI oUHGN�jSBDXUF�C
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F��SIGHGF V F ` a o NSNPH.HGF�CGB ` BDF�OU_�a�IYN3F>OUF V a KMIGIYKd_/" � ?sI�IGZUF}NPoUo^NPCGB�IYF#F>OUX Ndc<IGZUF CEo F�_�IGH RUV �yNPO[F _>KdO
ZgK~jPFiF~Kd_LZ ogKdBWH NMc�OUNSXUF>C CGZUKdHGBWOUk�K.XUBWCEIYBWOU_�I "MF�a �:z Z[BDC CGN `WR IYBWNPO#oUHGN�jSBDXUF�C T NdIGZ ZUBWkPZ#_>NPOUO[F>_�IGBWjSBWIba
KdOUX3ZUBWkPZ�CGF�_ R HEBWIba TUR I{BWCsjPF>HJa V F V NdHEa +bBWO IGF>OUCEBWjdF.KdOUX3OUNdIuCG_>K ` K TU` F �
z ZUF>HEF"ZgK~jPF T F>F>O-CEF�jdF>HYK ` HGF>_�F>OrI � NPH " C:NPO "MF�a-oUHEF�+ XUBDCJIYHGB TUR IGBDNPO  < �M� : �w� <2O �P�r�w� <Y< " � z ZUF<oUBDN +

OUF�F>HGBWOUk�oUKdo F�H<BWO  < � " oUHENPo NdCGF>C<K�CEB V o ` FM�SCE_~K ` K TU` F{o[HGN T K T B ` BDCEIGBD_ "MF�a oUHGF�+bXUBWCEIYHEB TUR IYBDNdO}CE_LZUF V F4BWO
�uZUBW_LZ K._>F�HEILKMBDO#O RUV�T F>H)Ndc "MF�aSCsKMHGF"XUHGK,�uO KMI HYKdO[XUN V cvHEN V K � ` KdHGkPF ��"dF�a#o NSN ` KMOUX X[BDCEIGHGB TUR IYF�X
IYN�CGF�OUCGNPH<OUNwX[F>CsoUHEBDNPH)IYN�IYZUF�BDH XUF>o ` N�a V F�O I � NiNdIGFiIGZgKMIsX R FiIGN�IYZUFiHYKdO[XUN V XUBDCJIYHEB TUR IGBDNPO}Ndc "MF�aSC
KdOUX KMX ZUNw_�X[F>o ` N9a V F>OrI-Ndc{CEF>OUCENPHGC�� IGZUF>HEF�BDC-K OUNdO +bOUF�k ` BWkPB T[` F#oUHGN T K T B ` BWIba NMclK X[BDCG_�NPOUOUF�_�IGF>X
` NdkPBD_>K ` kPHGKdoUZ � z ZUF�XUF>kdHGF>F�Ndc*_>NPO[OUF>_�IYBWjSB�Iba
Ndc*IGZUF�HGF>C RU` IYKdOrI{CGF>O[CGNPH{OUF�I � NPH&" R OUXUF>H{K#kPBWjdF>O "dF�a
oUHEF�+bX[BDCEIGHGB TUR IYBWNPO�CE_LZUF V FiBWC IYZUF�HGF�cvNPHGF{KdO#B V o^NPHEIYKdOrI o^F>HEcvNdH V KdOU_>F V F�IGHGBW_ �yz Z[F>HGF{BDC K ` CEN�K(CJIYHGNdOUk
�%�!�����#��?�� _>NdHGHGF ` KMIGBDNPO T F�I �<F�F>O OUF�I � NPH&" _>NPO[OUF>_�IYBWjSB�Iba KdOUX CEF>_ R HGB�Iba � ?iX[jPF�HGCGKdHGBWF>C�IYZUKMI-_~KMo[I R HEF
OUNSXUF>C._>KdO kPKdBDO,_�N V o ` F�IGF�BDOwcvNPH V KMIYBWNPO K T N R I(IYZUF "dF�aSC�CJIYNPHEF>X KMI(IYZUF#OUNSXUF#BDO IGZUF �<NdHGCEI�_>KdCGF �
z Z R CuBDO�NdHGXUF�H<IYN V K "dFiIYZUF(OUF�I �<NdH " ` F>CECsj R[` OUF�HYK TU` FiIGN-OUNwX[F � "MF�a�_>Kdo[I R HGF4IYZ[F4N�jPF>HGK `D` "dF�a�o NSN `
CGB^>>F V�R CJI T F ` KMHGkPF � Q BDOU_�F�BWOUXUB�jwBWX R K ` CGF�OUCGNPH{OUNSXUF>CuZgK~jdF ` B V B�IYF�X V F V NdHEa}cvNPH "dF�a
CJIYNPHGKdkPFM�UIYZUBWC
HGF�X R _�F>C:IYZUF<oUHGN T K T B ` BWIba�Ndc�ZgK~jSBDO[k.K ` KdHEkPF<O RUV�T F>H:NMc�CGZgKdHEF>X "dF�aSC T F�I � F>F�O OUF�BDkPZ T NPHGBWOUklCEF>OUCENPHGC �
\.NSNSX�CEN `DR IGBDNPO[CecvNPH "dF�a�o[HGF�+ XUBDCJIYHEB TUR IGBDNPO V�R CJI T F V F V NPHJa + F��}_>BWF>OrIyKdOUX�CE_~K ` K TU` Fd�dCEB V�R[` ILKMOUF�+

N R C ` a}F>O[C R HEBDOUk�IGZgKMI � K V K��ENPHEBWIba#Ndc �:IGZUF4OUF�I �<NdH "}BDC<_�NPOUOUF�_�IGF>X�IYZUHEN R kPZ CGF>_ R HGFl_>N V}V�R OUBW_~KMIGBDNPO
` BWO#" C{KdOUX3oUHGN�jSBDXUF�ZUBWkPZ�HEF>CEB ` BWF>OU_�a IGN F>O[F V a3KMIEILKd_/"�CEN}IGZgKMI{IYZUF._>Kdo[I R HGF�NMc:K-cvF ��CEF>OUCENPHiO[NwXUF�C
XUNSF>C{OUNdI � CEF�jPF�HGF ` a �{_�N V o[HGN V B?>�F(OUF�I � NPH "
_�N V V�R OUBD_>KMIYBWNPO � �bO�IGZUBDCuXUBWCGCEF>HEIYKMIYBWNPO�� � F�oUHENPo^NPCGF�K
OUN�jPF ` CGN `DR IGBDNPO#IYN�IGZUF "MF�a oUHGF�XUBDCJIYHGB TUR IGBDNPO oUHGN T[` F V � ` K T F ` F>X ��+ x:ZgKdCEF "dF�a�oUHEF>XUBWCEIGHGB T[R IYBWNPO �yIYZgK�I
F��wo ` NPBWIGC�IYZ[F3_�NPOUOUF�_�IGBWjSBWIba KdOUX _~KdowI R HEF�+bHEF>CEB ` BWF>OU_�a oUHENPo^F>HEIGBDF�C-Ndc ` NrKdX[BDOUk CEF>OUCENPH#OUNSXUF>C �uBWIGZ K
_>N V�T BDOUKMIYBWNPO NMc 	����������(�=& ����	<��?��+� KdO[X ��� 8 ��	<��� �+� "dF�aSC � � F F�jMK `WR KMIYF}N R H�CGN `WR IYBWNPO T a KdOUK ` a I&+
BD_>K `D` a3XUF�jdF ` NdoUBDOUk3OUN�jPF ` t R KdOrIYBWIYKMIYB�jPF V F�IGHGBD_�C4IYZgK�I V F>KdC R HEF-IYZUF "dF�a oUHGF�XUBDCJIYHEB TUR IGBDNPO,CE_LZUF V F>C A
CGF�_ R HEBWIba +bo^F>HJcvNPH V KdOU_�F-IYHYKMXUF>N,] C.BDO IGF>H V C.Ndc IYZUF#OUF�I �<NPH&",HGF�CGB ` BDF�OU_�a�IYN
OUNSXUF � "MF�a _>Kdo[I R HGFd� IYZ[F
O RUV�T F>H-Ndc{K~jMKdB ` K TU` F CEF>_ R HGF ` BWO#" C-KdOUX IGZUF "dF�a � V F V NPHJa ��HGF�t R BDHGF V F�OrI-o F�H-OUNSXUF cvNPH-K kdBWjPF�O
` F�jPF ` NMc<_�NPOUOUF�_�IYB�jSBWIba � � F _�N V oUKdHGF�IGZUF O[F�I � NPH ",_�NPOUOUF�_�IYB�jSBWIba KdOUX CGF�_ R HEBWIba o^F>HJcvNPH V KdOU_�F KMOUX
CGZ[N�� KdOgK ` a IYBD_>K `D` a�KdOUX-IYZUHEN R kPZ#CEB V�RU` KMIYBWNPOUCeIYZgKMI:IGZUFuoUHGNdo NPCEF>X ��+bx)ZUKdCGFuCG_LZ[F V F{CJIYHENPOUk ` a�c K~jPNPHEC
ZUBWkPZ ` a�CGF>_ R HGF ` KdHEkPF�+ _>N V o NdCGBWIGF�"dF�a _�N V}V�R OUBW_~KMIGBDNPO#KdO[X BDC V NPHGFuHGF�CGB ` BDF�OrI IGN�OUNSXUF{_~KdowI R HEFiIYZUKdO
IYZ[F HGKdOUXUN V CE_LZUF V F � � F q HECEI�CGZUN,� KdOUK ` a IYBW_~K `W` a3IYZgK�I�IGZUF BWO j RU` OUF>HGK T B ` BWIba�NdcuKMO KdH T BWIGHYKdHJa���+
_>N V o^NPCGB�IYFi_>N V}V�R OUBW_~KMIGBDNPO ` BWO#"-IYN#KdOra�O RUV�T F�H"Ndc OUNSXUF(_~KdowI R HEF>C"BDC<ZUBDkPZ[F>HsBWO�N R HsCE_LZUF V F � � F
K ` CGN-XUF�HGBWjdF�KdOgK ` aSIGBD_>K ` HEF>C RU` IGCscvNPH V F>KdC R HGBDO[k�IYZUF4j RU` OUF>HGK T B ` BWIba}Ndc*K���+ _>N V o^NPCGB�IYF ` BDO#"#IYN-CEBDOUk ` F�+
OUNSXUF)_~KdowI R HEF<KdCEC RUV BDO[klKdXwjPF>HECYKdHEBDF�C �uZUNi_~KdO R CEF _>Kdo[I R HGF>X + "dF�a " OUN,� ` F>XUkPF OUF�I �<NPH&" + �uBDX[F<KdC � F `D`
KdC ` NS_~K `D` a�KdO[X CGZ[N��+IYZgKMI:IGZUFl��+ x:ZgKdCEFuCG_LZUF V F{BDC V NPHGF"HEF>CGB ` BWF>OrI � ]yBDOgK `D` ad� � Fio[HGF>CEF>OrIsCEB V�R[` KMIGBDNPO
HGF�C RU` IYC)IYZgK�I<CEZUN,� IGZUF{O R[V�T F�H<Ndc
F��w_ `WR CGB�jPF "dF�aSC"CEZgKdHGF�X T F�I � F>F�O
I � N�O[NwXUF�C<BWC ZUBWkPZUF�H �uZ[B ` FuIYZ[F
O RUV�T F>H.Ndc���+ _>N V o NdCGBWIGF ` BWO#" C._>N V oUHGN V BWCGF>X%�uZ[F>O K
kPB�jPF>O O RUV�T F>H�Ndc OUNwX[F>C�KdHGF#_~KMo[I R HEF>X T a
IYZ[F�F�OUF V a�BDCuC V K `W` F>H R OUXUF�H{IGZUF���+ x:ZgKMCGF.CG_LZUF V F �
z ZUFl_LZUKdo[IYF�H<BWC NPHEkrKdOUB^>>F�X KdC)cvN `W` N,�uCGbe�bO�CGF�_�IGBDNPO��w� CGF>_ R HGB�Iba#IYZUHEF~KMIGC<BDO K.CGF>O[CGNPH OUF�I � NPH " KdHEF

T HEBDF �[a X[BDCG_ R CGCEF>X � �bO CGF�_�IGBDNPO : KdOUX < ��� F�XUF q OUF�KdO[X XUBWCG_ R CGC�IGZUF oUHEN TU` F V Ndc T NSNdIYCJIYHYKMoUoUBDO[k
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KdOUX BWIYC.CEN `DR IGBDNPO[C�HEF>CGo^F>_�IYB�jPF ` a � Q F>_�IYBWNPO ��o[HGN�jSBDXUF�C ` B�IYF�HYKMI R HGF#HGF�jSBDF � NdO "dF�a o[HGF>X[BDCEIGHGB TUR IYBWNPO �
Q F�_�IYBWNPO��.XUF�CG_>HEB T F>C IYZUFioUHGNPo^NPCEF>X��,+ x:ZgKdCEFiCE_LZUF V F � Q F�_�IYBWNPO O N R I ` BWOUF>C)N R H V F�IYHEBD_�C)cvNdH V F~KMC R H +
BDO[k3CEF>_ R HGB�Iba + o F�HEcvNPH V KMOU_>F�IGHYKdXUF�N,] C � Q F>_�IYBWNPO �3_�NPOrILKdBWOUC(CGN V F#KdOgK ` a IYBW_~K ` _�NPOUOUF�_�IGBWjSBWIba,HEF>C RU` IGC
�uBWIGZ Q F>_�IYBDNdO
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Two-phase Scheme
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