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?A@ BDC#B E�FHG BIF3J G C K J L#B E�BIG MHK NHODG P�Q BINDC K NSRHJ M�E G OIQ C K BINHL�THODL#U
RH@ C K MHK U�J NHL K BDNHOI@HODNHOI@ BDVIK J L W,X3BDG

K NHL C ODNHQ J Y#Z�W,[#L RHQ THK THOIL THK
\ ] ^_L THB `#J MaC THJ�Q BDNHNHJ Q C K BINcb2J C `�J J NdF3J G K BSMHK Q�U
RH@ C K MHK U�J NHL K BDNHOI@
Q BDNDC K NSRHJ MeE G ODQ C K BDNHL
ODNHMfU
RH@ C K MHK U�J NHL K BDNHOI@�Q RHL FcL K NHVDRH@ OIG K C K J L W�[#THJ�G J @ O C K BIN	b2J C `�J J NcL ODK @ L
BDE U
RH@ C K MHK U�J NHL K BDNHOI@SQ BDNIC K NIRHJ M�E G ODQ C K BDNHL�ODNHM�Z_K @ b2J G C�bHOIL J L#K L,MHJ L Q G K b2J M�bIP�gSW h i
WHj�BIRHL L O k3G
K N�C THJ�`#BDG le\ mD^ W
n NcTHK L
b3BSBIla\ o ^#MHJ OI@ K NHV�`_K C TeC THJ BDG PcB E�Q BINDC K NSRHJ MfE G OIQ C K BINHL�p
W n W(?�G NHBD@ MfVIK qIJ L
qDOIG K BDRHL

K U�ODVIJ L�B EHC THJ�L OIK @ L BDE3L B h Q OI@ @ J M�r s�t u vDw x�y zH{ w t z3|D}D~Sy z y � |D} w � y v_~It } vSy z�� |Dr w t,Q BDNIC K NIRHJ M�E G OIQ C K BIN2W
n N�C THJ�ODG C K Q @ J_\ � ^H�#W n WD��BDG lSK NHO�L C RHMHK J M
C THJ�L OD@ J L E BIG C THJ�L K U�FH@ J L C�C `#B h MHK U�J NHL K BINHOD@SQ BINDC K NSRHJ M
E G ODQ C K BDNHL,B E Q RHbHK Q_K G G ODC K BDNHOI@ K C K J L Y `_THBDL J#E RHNHMHOIU�J NIC OD@3G J VIK BDN�Q BDNHL K L C L,BDE2C `#B�C G K ODNHVI@ J L YDC THG J J
J MSVIJ L_ODNHM�BDNHJ�qIJ G C J �2W
� J
Q BDNHL K MHJ G#C THJ�L ODU�J
U�BSMHJ @�B E,C THJ
U
RH@ C K MHK U�J NHL K BDNHOI@2Q BINDC K NSRHJ M�E G ODQ C K BDN�OIL_Q BDNHL K MHJ G J M

bIPeC THJ�OIRSC THBDG L�U�J NIC K BDNHJ MfOIb3B qIJDW n NfC THJ�FHG J L J NDC�`�BIG l	`#J�BIbSC ODK NcJ �HODU�FH@ J L
BDE_NHJ `�C BDG K
C G K ODNHVIRH@ O C K BIN�BDE�C THJ�L ODK @ L�E BDG�C `�BDh MHK U�J NHL K BDNHOI@(Q BINDC K NSRHJ MeE G ODQ C K BDNHL�BDE#Q RHbHK Q�K G G O C K BINHOD@ K C K J L
E BDG(L BIU�J#L F3J Q K OI@IE OIU�K @ K J L�F2BDL L J L L K NHV�C THJ�E RHNHMHOIU�J NIC OD@HG J VDK BINHL�`_K C T�U�BIG J�Q BDU�FH@ K Q O C J M
L C G RHQ h
C RHG J L W
n N	� o�`�J�VDK qIJ_C THJ�NHJ Q J L L OIG P�MHJ k3NHK C K BINHL�OINHM�NHBDC K BDNHL W n N	� ��`#J�K NIqIJ L C K VIO C J_C THJ�FHG BDF2J G C K J L

BDE�C `#B h MHK U�J NHL K BINHOD@ Q BDNIC K NIRHJ M�E G OIQ C K BINHL#Q BDNHL C G RHQ C J M�`_K C T�X3G BIb3J NHK RHL#BIF3J G O C BIG L YHE RHG C THJ G#`#J
MHK L Q RHL L(C THJ_G J @ ODC K BDN�b3J C `#J J N�C THJ_J �SRHK qDOD@ J NHQ J#Q @ ODL L J L,B E2C BDG KSC G K OINHVDRH@ ODC K BDNHL�OINHM�Q RHbHK Q#J �IC J NSh
L K BDNHL#B E�C THJ�k3J @ M�B E(G ODC K BDNHOI@ L W#� [#THJ�MHJ C ODK @ J M�OINHOD@ PHL K L�BDE�C THJ�FHG BIF3J G C K J L#B E(Q RHbHK Q�J �IC J NHL K BDNHL
E BDG�C THJ�G ODC K BDNHOI@#NSRHU
b2J G L�k3J @ MaODNHMaC THJ K G�Q @ OIL L K k3Q ODC K BDNaK L�G J OD@ K � J MabIPa�_W#��W���J @ BINHJ�OINHM
��WH��WHX3OIMHMHJ J q�K N�C THJ�`�BIG l	\ � ^ W � n Ne� ��`�J�MHJ L Q G K b2J�NHJ `AJ �SOIU�FH@ J L_B E�C BIG K3C G K OINHVDRH@ ODC K BDNHL W
[#THJ_OIRSC THBDG,K L,VDG ODC J E RH@HC B�FHG B E J L L BDG,p
W n WS?_G NHBI@ M
E BIG(Q BDNHL C OINDC#O C C J NDC K BIN
E BIG(C THK L�`#BDG l�OINHM
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� BDK NIC L�BDE_C THJ�L FHODQ J����a� �d��o ��`_THBIL J�Q BSBDG MHK NHODC J L�OIG J�OI@ @�K NIC J VIJ G L�OIG J�Q OI@ @ J Mdw zHr y ~Sy �
� t w z3r { W
� BINHL K MHJ G�O
L J C�BDE � �
o�TIPSF2J G FH@ OINHJ L�FHOIL L K NHV�C THG BDRHVIT�C THJ�BDG K VIK N�K N�VIJ NHJ G OD@2F3BIL K C K BDN�K N�C THJ

L FHODQ J_�,�  2¡ W,[#THJ�Q BDU�FH@ J U�J NIC,C B
C THJ L J�TIPSF2J G FH@ OINHJ L#Q BDNHL K L C L#B E(� �  3¡�BDF2J N�BDG C THOINDC L W,¢�J C#RHL
Q THBSBDL J�OIN�OIG bHK C G ODG P�BIG C THODNIC W
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[#THJ�b2BDRHNHMHOIG P�BDE2C THJ�Q BDNIqIJ ��TIRH@ @3BDE OI@ @3K NDC J VDJ G�F3BIK NDC L�J �HQ J FSC�C THJ�BIG K VDK N�K N�C THJ�Q @ BIL RHG J_BDE

C THJ�BDG C THOINDC_K L#Q OD@ @ J M	r �3y�{ |Dw } W
[#THJ	RHNHK BDNaB E�OI@ @_� �  3¡�L OIK @ L�MHJ k3NHJ MdbIPcC THJ L J�TIPSF2J G FH@ OINHJ L�BDE�C THJ�L FHODQ J�� �  3¡�K L�Q OI@ @ J M

��u vDw x�y zS{ w t z2|D}�� t z3r w z��3y v�� � |�� r w t z�Q BINHL C G RHQ C J M�ODQ Q BIG MHK NHV�C B�C THJ�VDK qIJ N����co�TDPHF3J G FH@ ODNHJ L�K N
VIJ NHJ G OI@ F3BIL K C K BDN�K N����do h MHK U�J NHL K BINHOD@2L FHODQ J W
[�`#B_�3h MHK U�J NHL K BINHOD@IL ODK @ L,� Q BDNIC K NIRHJ M�E G ODQ C K BDNHL �2OIG J,Q OD@ @ J M�y � �Sw �D|D} y zHrIK EHC THJ G J,J �SK L C L�O_@ K NHJ ODG

K NIC J VDJ G�@ ODC C K Q J�FHG J L J G qSK NHV�C G ODNHL E BIG U�O C K BIN�BDE C THJ�� ��o h MHK U�J NHL K BINHOD@3L FHOIQ J�L RHQ T�C THODC#K C#U�OIFHL
BINSJ�L ODK @,� Q BINDC K NSRHJ M�E G OIQ C K BIN3�(C B�C THJ�B C THJ G W
[�B�Q BDNHL C G RHQ C#C THJ_`_THBD@ J�Q BINDC K NSRHJ M�E G OIQ C K BIN�RHF�C B
C THJ�J �SRHK qDOD@ J NHQ J�G J @ O C K BIN�K N�BDNHJ h MHK U�J NSh

L K BDNHOI@3Q ODL J�K C�K L#L R���Q K J NIC @ P�C B�lINHB `AL BIU�J_K NIC J VIJ G#Q THODG OIQ C J G K L C K Q L#B E�BINHJ�L ODK @(� C THODC#K L,C B�L O P
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K NIC J VIJ G�@ J NHV C THL�B E,C THJ�J MHVIJ L�ODNHM�C THJ�K NDC J VDJ G_OINHVD@ J L�b3J C `#J J N	C THJ
Q BDNHL J Q RSC K qIJ�J MHVDJ L�BDE
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MHK U�J NHL K BINHOD@2L RHbHL FHODQ J L_C THO C_L FHOINHL_OD@ @2F2BDL L K bH@ J�L RHbHL J C L_BDE(�	@ K NHJ OIG @ P�K NHMHJ F3J NHMHJ NIC�J K VIJ NIqIJ Q h
C BDG L_B E(C THJ
BDF2J G ODC BDG(5�W#?�L#E ODG_ODL#C THJ
J K VIJ NIqIJ Q C BDG L�OIG J�@ K NHJ OIG @ P�K NHMHJ F3J NHMHJ NIC Y3C THJ�BIbSC ODK NHJ M
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o�TDPHF3J G L FHODQ J L�ODG J�� �
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RHJ M�E G ODQ C K BDN�K L#Q BINHL C G RHQ C J M�`_K C T�G J L F3J Q C_C B�C THJ L J
TDPHF3J G L FHODQ J L W
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C THJ�Q BDNIC K NIRHJ MfE G ODQ C K BDNHL
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MHK L C K NHQ C(G J OD@SK G G O C K BINHOD@IJ K VIJ NIqDOD@ RHJ L�OIG J,J �IRHK qDOI@ J NIC YDK W(J W�C THJ G J�J �HK L C L�@ K NHJ ODG
K NIC J VDJ G�@ O C C K Q J_FHG J L J G qSK NHV
C G OINHL E BDG U�ODC K BDN�BDE2C THJ�L FHOIQ J_C THODC#U�OIFHL(C THJ�Q BDNIC K NIRHJ M�E G OIQ C K BIN�BDE
C THJ�BDF2J G ODC BDG(5AC B�C THJ�Q BDNIC K NIRHJ M�E G ODQ C K BDN�BDE�C THJ�BIF3J G O C BIG�E�� OINHM�C THJ�BDG C THOINDC L_BDE�C THJ�k3G L C
Q BDNDC K NSRHJ M	E G ODQ C K BDN	U�ODFHL_C B�C THJ�BDG C THOINDC L�B E,C THJ�L J Q BDNHMeBINHJ � W0Q�NHMHJ G�L RHQ T	C G ODNHL E BIG U�O C K BIN
C THJ�BIF3J G O C BIG<5 Q BIN R RHVDODC J L�bDPfL BDU�J�K NDC J VDJ G
BDF2J G ODC BDG<G `_K C TeC THJ�RHNHK C�MHJ C J G U�K NHOINDC W�?�@ @
J K VIJ NIqDOD@ RHJ L�B E�C THJeBDbSC OIK NHJ M BIF3J G O C BIG65�ODG JeMHK L C K NHQ C�ODNHMAG J OI@�� L K NHQ J	C THJeQ THOIG ODQ C J G K L C K Q
F3BI@ PSNHBIU�K OD@�B E_C THJ�BDF2J G ODC BDG�K L�K NIqDODG K OINDC � Wc?�L
E OIG�OIL
C THJ�BIG C THODNIC L�BDE_C THJ�k3G L C�Q BINDC K NSRHJ M
E G ODQ C K BDN	U�OIFHL_C B�C THJ�BIG C THODNIC L�B E�C THJ�L J Q BINHMeBDNHJDY C THJ�L J C L�B E�C THJ�J K VDJ N	MHK G J Q C K BINHL_E BIG_C THJ
BIF3J G ODC BDG LSH5�OINHMTE�Q BDK NHQ K MHJ L W	[#TIRHL Y(C THJ�VDK qIJ NfBDF2J G ODC BDG L
OIG J�MHK OIVDBINHOD@ K � ODbH@ J
C BDVIJ C THJ G
K N
C THJ�L ODU�J�bHODL K L_ODNHM�THJ NHQ J�C THJ P�Q BIU�U
RSC J L W
¢�J C
RHL
FHG B qIJ�C THJ�Q BDNIqIJ G L JDW6USRHFHF2BDL J�C THODC�C THJ G J�J �SK L C L�OINeK NDC J VDJ G�BDF2J G ODC BDGVG `_K C T	C THJ

RHNHK C�MHJ C J G U�K NHODNIC�L RHQ TfC THODC
C THJ�BDF2J G ODC BDGSH5 BIbSC ODK NHJ MeE G BIU%C THJ�BDF2J G ODC BDG�5 bDPcU�J OINHL
BDE
C THJ�Q BIN R RHVDODC K BDN	bIP�C THJ�BDF2J G ODC BDG(G Q BDU�U�RSC J L�`_K C TLE�W���B C J
C THODC�C THJ�J K VIJ NIqDOD@ RHJ L�BDE,C THJ
BIF3J G ODC BDG L(5�OINHM H5�Q BIK NHQ K MHJDW�[#THJ G J E BIG J Y2OI@ @ J K VIJ NIqDOD@ RHJ L_B E(C THJ�BIF3J G O C BIG H5 � R RHL C_OIL#E BDG#C THJ
BIF3J G ODC BDG
E��2OIG J,G J OI@ Y MHK L C K NHQ C Y OINHM�K G G ODC K BDNHOI@ W ¢ J C�RHL�Q BDNHL K MHJ G O_bHOIL K L L RHQ T�C THODC C THJ�BDF2J G ODC BDG
H5AK L#MHK OIVDBINHOD@2K N�K C WMUSK U�FH@ J_qIJ G K k3Q O C K BIN�L THB `_L#C THO C#C THJ�BIF3J G O C BIG�E$K L#OI@ L B�MHK ODVIBDNHOI@2K N�C THK L
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bHODL K L W�Z_J NHQ JDYHC THJ�BIF3J G O C BIG LIH5�ODNHM�E�MHJ k3NHJ�C THJ�L ODU�J�BIG C THODNIC_MHJ Q BDU�F2BDL K C K BIN�BDE�C THJ�� �
o h
MHK U�J NHL K BINHOD@(L FHODQ J�OINHM	C THJ�BIF3J G O C BIG L�Q BDG G J L F3BINHMHK NHV�C B�C THK L�Q BINDC K NSRHJ MeE G ODQ C K BDNHL�Q BDK NHQ K MHJ W
n C�G J U�ODK NHL_C B�NHBDC J�C THODC�O�Q BIN R RHVDODC K BDN	bIP	OIN	K NDC J VDJ G�BIF3J G O C BIG_`_K C T�C THJ�RHNHK C�MHJ C J G U�K NHODNIC
Q BDG G J L F2BDNHMHL(C B_C THJ#@ K NHJ ODG(K NDC J VDJ G(@ O C C K Q J�FHG J L J G qSK NHV�C G OINHL E BDG U�ODC K BDN
BDE3C THJ#� �
o h MHK U�J NHL K BINHOD@
L FHODQ J W �
X3RHG C THJ G�`�J_Q BINHL K MHJ G(BINH@ P
Q BDNIC K NIRHJ M
E G OIQ C K BINHL�Q BDNHL C G RHQ C J M�bIP�K NDqIJ G C K bH@ J�K NIC J VIJ G(BIF3J G O C BIG L

BDE�C THJ�� �
o h MHK U�J NHL K BINHOD@,L FHODQ J�L RHQ TfC THO C�C THJ K G
K NIqIJ G L J�OIG J�OD@ L B	K NDC J VDJ G W	[#THJ�L J C�BDE_L RHQ T
BIF3J G ODC BDG L
E BIG U�C THJ�VDG BIRHFcMHJ NHB C J MabDP 9<;_� �	��o= �#� Wf[#THK L�VDG BIRHFcQ BDNHL K L C�B E�C THJ�K NDC J VDJ G
BIF3J G ODC BDG L�`_K C T�C THJ�MHJ C J G U�K NHOINDC L_J �SRHOD@���oDW
[#THJ��3h MHK U�J NHL K BDNHOI@,Q BDNIC K NIRHJ MfE G ODQ C K BDNfQ BDNHL C G RHQ C J MabDPcODNcBDF2J G ODC BDG05 7 9<;_� ����o= �#�

`_K C T�K G G J MHRHQ K bH@ J�Q THOIG ODQ C J G K L C K Q
F3BI@ PSNHBIU�K OD@ B qIJ G_C THJ�k3J @ M�BDE,G O C K BINHOD@ L_ODNHM	G J OI@�J K VIJ NIqDOD@ RHJ L
K L#Q OI@ @ J M	r �3y���u vDw x�y zS{ w t z2|D}�� t zHr w z��3y v(� � |�� r w t zft ��� � �
oD� u |D} ~Iy D � |Dw ��w � � |Dr w t z2|D} w r 2DW�[#THJ�Q ODL J L
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Q THODG OIQ C J G K L C K Q�F2BD@ PHNHBDU�K OI@2BDE(C THJ
BDF2J G ODC BDG(5 b2J�K G G J MHRHQ K bH@ J
B qIJ G_C THJ�k3J @ M	B E,G ODh

C K BDNHOI@ L�OINHM�K C L(G BSBDC L(b2J#G J OI@HODNHM�MHK L C K NHQ C W � BINHL K MHJ G(C THJ#K NDC J VDJ G(@ ODC C K Q J�FHG J L J G qHK NHV�BIF3J G O C BIG L
`_K C T�C THJ
RHNHK C_MHJ C J G U�K NHOINDC L_Q BIU�U
RSC K NHV�`_K C T65
W�[#THJ L J
BIF3J G O C BIG L�E BIG U ODN�?�b3J @ K ODN�VIG BDRHF2W
n C(E BI@ @ B `_L�E G BIU ��K G K Q TH@ J C,RHNHK C P�J @ J U�J NIC L(C THJ BIG J U!� L J J W \ � ^ ��C THODC,C THK L,VDG BIRHF�K L,K L BDU�BIG FHTHK Q,C B�,��ODNHM�C THODC_K C L_ODQ C K BDN�K L#E G J JDW�[#THJ�E OIQ C BIG#BDE(O�L ODK @ RHNHMHJ G_L RHQ T�VIG BDRHF�ODQ C K BDN�K L#K L BIU�BDG FHTHK Q
C B
�3h MHK U�J NHL K BDNHOI@SC BDG RHL W_� X3BIG(C THJ_Q BDNIqIJ G L J�L J J�\ � ^2OINHM	\ ] ^ W �
[#THJ_F2BD@ PHTHJ MHG BIN�MHJ Q BDU�F2BDL K C K BIN
BDE �3h MHK U�J NHL K BINHOD@HC BIG RHL�K L�MHJ k3NHJ M�K N�C THJ�NHODC RHG OD@3`�O PIYSC THJ�O"��NHJ_C PSF2J L#BDE C THJ�F2BD@ PHTHJ MHG O�ODG J
OI@ L B�MHJ k3NHJ Mf� K N�C THJ�NHBDC K BDN�B E�C THJ�O ��NHJ�C PHF3J�`#J�K NHQ @ RHMHJ�C THJ�NSRHU
b2J G_ODNHM�U�RSC RHOD@ ODG G OINHVDJ h
U�J NIC,BDE3C THJ_K NDC J VDJ G,F3BIK NDC L(E BDG(C THJ�E OIQ J L,BDE3C THJ_F3BI@ PSTHJ MHG BDN3� W n N�C THJ#Q ODL J_BDE3C `�BDh MHK U�J NHL K BDNHOI@
Q BDNDC K NSRHJ M	E G ODQ C K BDNHL�E BDG�Q RHbHK Q�K G G O C K BINHOD@ K C K J L#L RHQ TeMHJ Q BIU�F3BIL K C K BDNHL�OIG J�RHL RHOD@ @ P	Q OI@ @ J M�C BIG RHL
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