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AB CD EFG DH GDI B EDHHBEJKDHG L BJM BBH ENOGGKEON OHP QF OHJFI GJD ER OGJKE EONEFS
NFG T UJ KG GRDM H RDM JRBGB EONEFNFG EOH L B VWBOJ GDFWEBG DC KPBOG OHP PBXBNDY I BHJG
CDW BOER DJRBW T
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` �a `bc de fdg fg h ei i jc dk bc l g e mbg n hbc dk e hbod de fdg fg h
U TpTp UJD EONEFNFG DH qD Er GY OEB
U TpTs t P OYJBPHBGG WBX KGKJBP
U TpTu v F OHJFI GJD ER OGJKE KHJBVWONG WBX KGKJBP
U TpTw x DI Y NBJB GDNFJKDH DC t Sy zG BQF OJKDHG

` �{ | g e mbg n h} n on ejbom ~e f} h
U Ts Tp t H ONVBLWO DC QF OHJFI GBI KI OWJKHVONBG
U Ts Ts v F OHJFI GQF OWB OHP OHVNB LWOErBJG
U Ts Tu qFHEJKDH ON QF OHJFI UJD CDWI FNOG

` �� � k ecbod }� i e m hoc m c� c i }jebc jh
U Tu Tp y OOGGBH rBWHBNG OG KJBWOJBP KHJBVWON WBYWBGBHJOJKDHG
U Tu Ts � RB EOGB DC � KNL BWJS�ERI KPJ DY BWOJDWG

` �� � of� }jboe m l g e hon ejbom ~e f}h e m � l g e mbg n hbc i bon } h
U Tw Tp � HERBX zG � KNL BWJKOH QF OGKI OWJKHVONBG
U Tw Ts v F OHJFI GJDY JKI BG OHP QF OGKI OWJKHVONBG
U Tw Tu v F OHJFI GJWDHV y OWrDX YWD EBGGBG
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` ` �a � � b} m hoc m e m � g m o� deboc m c� dfe hhode f hbc dk e hbod de fdg fg h

UU TpTp � WDL OL KNKGJKE KHJBWYWBJOJKDHG DC qD Er GY OEB
UU TpTs UHJBWYWBJOJKDH DC JRB UJD EONEFNFG
UU TpTu � � JBHGKDH DC ENOGGKEON GJD ER OGJKE EONEFNFG
UU TpTw � � JBHGKDH DC ENOGGKEON UJD CDWI FNO

` ` �{ � }i j} h}mbeboc m c � � o} m }j hi e d} } m � c n cji k ohn h
UU Ts Tp � RB I OWJKHVONB YWBGBWX KHV BHPDI DWY RKGI G
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U U Ts Ts � RB rBWHBN I� GJBW�
U U Ts Ts �DI B I DWB VBHBWON BHPDI DWY RKGI G
UU Ts Tw �BX� JWOHGCDWI OG O EDFHJBWSB� OI Y NB JD FHKJOWKJ� DC v T� T� T� T

�[� �Z	 �� �Z [

UJ KG WBONN� O VWBOJ Y NBOGFWB CDW I B JD L B VKXBH JRB DYY DWJFHKJ� JD M WKJB O
GFWXB� OWJKENB OL DFJ JRB EDHHBEJKDHG L BJM BBH ENOGGKEON OHP QF OHJFI GJD ER OGJKE
EONEFNFG JRWDFVRJ I� M DWr T

UJ KG ENBOW JD OH�DHB KHXDNXBP KH v F OHJFI � WDL OL KNKJ�
 DW OJ NBOGJ M RD R OG
OJJBHPBP DHB DC DFW I BBJKHVG 
 JR OJ JRKG �BNP KG COW CWDI L BBKHV WBPFEKL NB JD O GKI Y NB
HDHSEDI I FJOJKXB B�JBHGKDH DC ENOGGKEON YWDL OL KNKJ� JRBDW�T �FW MDWr PD BG HDJ
EDHGKGJ KH �HPKHV OH B� R OFGJKXB NKGJ DC HDHSEDI I FJOJKXB OH ONDVFBG DC JRB ENOGGKEON
JRBDWBI G T UC v F OHJFI � WDL OL KNKJ� KG XBW� KHJBWBGJKHV KJ KG L BEOFGB KJ KG O JWOHGXBWGON
GFL  BEJ T UJ �HPG KJG CFHP OI BHJON O� KDI G KH QF OHJFI Y R� GKEG OHP JRB EDHHBEJKDHG
M KJR PDI OKHG GFER OG QF OHJFI I BER OHKEG 
 QF OHJFI �BNP JRBDW�
 QF OHJFI DYJKEG 

GEOJJBWKHV JRBDW� OWB XBW� PBBY T qDW O NOWVB HFI L BW DC I� EDNNBVFBG v F OHJFI
� WDL OL KNKJ� KG ONGD Y OWJ DC CFHEJKDH ON OH ON� GKG �� �SONVBLWOG OHP XDH � BFI OHH
ONVBLWOG JRBDW�
 HDHSEDI I FJOJKXB VBDI BJW�
 QF OHJFI VWDFY G 
TTT� T �FJ GKHEB U R OXB
GJOWJBP JD M DWr KH v F OHJFI � WDL OL KNKJ�
 w �BOWG OVD 
 U R OXB GD COW L BBH I OKHN�
KHJBWBGJBP KH GJFP� KHV JRB EDHHBEJKDHG L BJM BBH ENOGGKEON OHP QF OHJFI GJD ER OGJKE
EONEFNFG KH L DJR PKWBEJKDHG T � RBGB EDHHBEJKDHG PD B� KGJ 
 JRB� R OXB L BBH PWKX KHV
I B ONN ONDHV I� M DWr OHP JRB� R OXB ONM O�G L BBH O VWBOJ GDFWEB DC KPBOG T

�BCDWB PBGEWKL KHV JRB EDHJBHJG DC JRKG OWJKENB U R OXB JD M OWH JRB WBOPBW JR OJ
JRKG OWJKENB PD BG HDJ YWBJBHP JD L B O GJOJB DC JRB OWJ DH JRB GFL  BEJ T UJ KG FGJ O XBW�
Y BWGDH ON �OHP FHI D PBGJ� Y DKHJ DC X KBM DH KJ 
 L OGBP DH M R OJ U r HDM L BGJ JR OJ KG 

I� M DWr T U FGJ RDY B KJ JD I OrB ENOGGKEON OHP QF OHJFI WBOPBWG L BBKHV EDHX KHEBP
DC JRB FGB OHP JRB KHJBWBGJ DC L DJR �BNPG T

� RB OWJKENB KG PKX KPBP KHJD JM D I OKH ER OYJBWG T � RB �WGJ ER OYJBW KG PBXDJBP
JD JRB EDHJWKL FJKDHG DC ENOGGKEON GJD ER OGJKE EONEFNFG JD JRB QF OHJFI DHB T � RB
GBEDHP ER OYJBW KG PBXDJBP JD JRB EDHJWKL FJKDHG DC QF OHJFI GJD ER OGJKE EONEFNFG JD
JRB ENOGGKEON DHB T

UH JRB �WGJ GBEJKDH DC JRB �WGJ ER OYJBW M B GRDM RDM JRB FGF ON UJD EONEFNFG EOH
L B JWOHGNOJBP KH OH KHJWKHGKE M O� DH qD Er GY OEB T � RKG OL GJWOEJ UJD EONEFNFG VKXBG WKGB
JD OH B� JBHGKDH DC � FPGDHS�OWJR OGOWOJR� zG HDJKDH DC OP OYJBPHBGG CDW DY BWOJDWG T t G
O EDHGBQFBHEB DHB EOH VKXB O HBM PB�HKJKDH DC QF OHJFI GJD ER OGJKE KHJBVWONG T � RKG
HBM PB�HKJKDH B�JBHPG ONN JRB YWBXKDFG DHBG �� FPGDHS�OWJR OGOWOJR�
 �BNOXrKHS
� KHPGO�
 tJJONSy B�BW� � KJ R OG ONN JRB OPXOHJOVBG DC JRB YWBX KDFG DHBG M KJRDFJ OH�
DC JRB KHEDHXBHKBHJG T � RKG PB�HKJKDH KG GRDM H JD L B I O� KI ON OHP JD EDI Y NBJBN�
GDNXB JRB YWDL NBI DC tJJONSy B�BW zG BQF OJKDHG �M RKER KG JRB I DGJ YWDL OL KNKGJKE Y DKHJ
DC X KBM DH QF OHJFI GJD ER OGJKE KHJBVWONG� T

UH JRB GBEDHP GBEJKDH 
 M B GRDM GDI B EDHGBQFBHEBG DC tJJONSy B�BW zG Y DKHJ DC
XKBM DH QF OHJFI GJD ER OGJKE KHJBVWONG T � RBGB PBXBNDY I BHJG OWB KH JRB PKWBEJKDH DC
PBXBNDY KHV O QF OHJFI GJD ER OGJKE EONEFNFG M RKER KG OG BOG� JD I OHKY FNOJB OG JRB
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ENOGGKEON DHB T A B KPBHJKC� OH ONVBLWO DH QF OHJFI GBI KI OWJKHVONBG T �H JRKG ONVBS
LWO M B PB�HB QF OHJFI GQF OWB OHP OHVNB LWOErBJG CDW QF OHJFI GBI KI OWJKHVONBG T
qFHEJKDH ON QF OHJFI UJD CDWI FNOG OWB DLJOKHBP T

UH O JRKWP GBEJKDH M B GRDM RDM JRB YWDL OL KNKGJKE KPBO DC VBJJKHV JRB ER ODJKE
B� Y OHGKDH DC O WOHPDI XOWKOL NB L� KJBWOJKHV KH�HKJBN� I OH� JKI BG KJG YWBX KGKL NB
WBYWBGBHJOJKDH EOH VKXB OH KPBO CDW VBJJKHV JRB y OOGGBH rBWHBN DC OH DY BWOJDW T
� RKG KPBO OYY NKBG XBW� MBNN JD � KNL BWJS�ERI KPJ DY BWOJDWG T

UH JRB CDFWJR OHP NOGJ GBEJKDH DC JRB �WGJ ER OYJBW 
 M B YWBGBHJ � HERBX zG � KNL BWS
JKOH B� JBHGKDH DC JRB EDHEBYJ DC QF OGKI OWJKHVONBG T � KG JRBDWBI KG JRB� rB� DC I OH�
OYY NKEOJKDHG KH QF OHJFI YWDL OL KNKJ�
 OL DXB ONN M RBH QF OHJFI GJDY JKI BG OWB KHS
XDNXBP T AB GBB JM D OYY NKEOJKDHG � DHB GRDM G JR OJ DHB EOH GJDY O NOWVB ENOGG DC
XBEJDW OHP DY BWOJDW YWD EBGGBG M KJR QF OHJFI GJDY JKI BG 
 JRB DJRBW DHB GRDM G JR OJ
BXBW� I KHKI ON � XOHGS� FPGDH �DM G OWB QF OHJFI GJWDHV y OWrDX YWD EBGGBG T

� RB GBEDHP ER OYJBW EDHGKGJG KHJD JM D GBEJKDHG T � RB �WGJ GBEJKDH YWBGBHJG JRB
QF OHJFI GJD ER OGJKE EONEFNFG OG O H OJFWON B� JBHGKDH DC JRB ENOGGKEON DHB T A B GRDM
RDM JRB EDHEBYJG PBXBNDY BP KH JRB �WGJ JM D GBEJKDHG DC ER OYJBW U B� JBHP OHP FHKC�
JRB ENOGGKEON DHBG KH JRB YWDL OL KNKGJKE KHJBWYWBJOJKDHG DC JRB qD Er GY OEB �JR OJ KG 
 KH
JRB EOGB DC HDWI ON I OWJKHVONBG OPI KJJKHV JRB ER ODJKE WBYWBGBHJOJKDH YWDY BWJ�� T

� RB GBEDHP GBEJKDH KG PBXDJBP JD A KBHBW GY OEB BHPDI DWY RKGI G T � R OJ KG 

GDI B JWOHGCDWI OJKDHG DC JRB A KBHBW GY OEB M RKER YWBGBWXB JRB A KBHBW I BOGFWB T
�FER JWOHGCDWI OJKDHG 
 M RBH NKCJBP JD JRB GY OEB DC GQF OWB KHJBVWOL NB CFHEJKDH ONG DC
JRB � WDM HKOH I DJKDH 
 EOH L B XBW� H OJFWONN� GJFPKBP JRWDFVR QF OHJFI GJD ER OGS
JKE EONEFNFG T �HB DLJOKHG OH ONVBLWOKE ER OWOEJBWKOJKDH DC JRBGB BHPDI DWY RKGI G T
� RBGB I BJRD PG OYY N� JD I DWB VBHBWON BHPDI DWY RKGI G GFER OG BHPDI DWY RKGI G DC
JRB �DKGGDH YWD EBGG 
 JRB t  �BI O I OWJKHVONBG 
TTT
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A RBH DHB M WKJBG OH OWJKENB DH QF OHJFI GJD ER OGJKE EONEFNFG RB R OG JD I OrB O
ERDKEB T � B EOH BKJRBW ERD DGB JRB CFNN VBHBWONKJ� L� M DWrKHV DH JRB G�I I BJWKE qD Er
GY OEB M KJR KHKJKON GY OEB OHP EDFHJOL NB I FNJKY NKEKJ�
 DW JW� JD I OrB RKG B� Y DGKJKDH
OG ENBOW OG Y DGGKL NB 
 M KJR GKI Y NB HDJOJKDHG 
 OHP ERD DGB JD PBON M KJR JRB I FNJKY NKEKJ�
DHB G�I I BJWKE qD Er GY OEB T U R OXB I OPB JRB GBEDHP ERDKEB CDW JRKG OWJKENB T � RBWB
OWB JM D WBOGDHG CDW JR OJ T q KWGJ 
 JRKG OWJKENB KG OH B�Y DGKJOW� DHB 
 KJ KG GFYY DGBP JD
GJWBHVJRBH JRB NKHrG L BJM BBH ENOGGKEON OHP QF OHJFI GJD ER OGJKE EONEFNFG � GD �D D PKHV
JRB WBOPBW M KJR EFI L BWGDI B HDJOJKDHG PD BG HDJ RBNY JD FHPBWGJOHP JRB KPBOG T
�BEDHPN�
 JRDFVR I DGJ DC JRB WBGFNJG YWBGBHJBP RBWB ONWBOP� B� KGJ KH JRB EDFHJOL NB
I FNJKY NKEKJ� EOGB 
 JRKG KG HDJ JWFB CDW ONN DC JRBI � GDI B DC JRB I DGJ WBEBHJ DHBG �GFER
OG �t S� �� OWB GJKNN FHPBW M DWr OG JRB �HKJB I FNJKY NKEKJ� B�JBHGKDH KG BOG� L FJ JRB
KH�HKJB DHB KG HDJ T x DHGBQFBHJN�
 U DHN� PBON M KJR JRB I FNJKY NKEKJ� DHB G�I I BJWKE
qD Er GY OEB T

t NN XBEJDW GY OEBG OWB DH JRB EDI Y NB� �BNP � T �DJB JR OJ FHNBGG KJ KG HDJ ENBOW 

JRB HDWI OHP JRB GEONOW YWD PFEJ KH � KNL BWJ GY OEBG OWB PBHDJBP �� � �� OHP � � � � �
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WBGY BEJKXBN�
 M KJRDFJ GY BEKC� KHV M RKER GY OEB KJ WBCBWG JD T � RB GEONOW YWD PFEJG
�� � � � �� � � � � � OWB NKHBOW KH � OHP OHJKNKHBOW KH � T

�BJ � L B JRB L DGDH �DW G�I I BJWKE� qD Er GY OEB DXBW � 4 ��� � � JR OJ KG 
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M RBWB � PBHDJBG G�I I BJWKE JBHGDW YWD PFEJG T �D BNBI BHJG DC � OWB DC JRB CDWI� 	 � � M RBWB �3 KG O GEONOW 
 M RBWB � KG O G�I I BJWKE GQF OWB KHJBVWOL NB CFHEJKDH
DH ��� � � CDW � � p OHP M RBWB

��� ��4� 	 � ��� ��4�� ���� ���  
qDW OH� ! " # KH �� � MB Y FJ �$% 	 
 �� 4 ��& � #��� 
 � '( )$% 	 
 �� 4 ��! � #��� 
 OHP � '$ 	
 �� 4 ��# � * + ��� T

� RBWB B� KGJG OHDJRBW XBW� FGBCFN PBGEWKYJKDH DC JRB qD Er GY OEB � JRB ,���
�-�.�
�/�� .�-�� �0 ��.T �BJ 1 PBHDJB JRB �HKJB Y DM BW GBJ DC �� � JR OJ KG 
 JRB GBJ DC �HKJB
GFL GBJG DC �� � �BNBI BHJG DC 1 OWB PBHDJBP M KJR GI ONN VWBBr NBJJBWG 2 � 3 � 4 �    � T
� RFG 1 OPI KJG O PKGDKHJ Y OWJKJKDH � 1 	 5 1 M RBWB 1 3 	 678 OHP 
 CDW � � p 
1 KG JRB GBJ DC � SBNBI BHJG GFL GBJG DC �� � T qDW � � p JRB GBJ 1  EOH L B KPBHJK�BP
M KJR JRB KHEWBOGKHV GKI Y NB� 6 �# 9 �    � # � : �� � & � # 9 �    � # 8 OHP JRBH JRB
WBGJWKEJKDH DC JRB �BL BGVFB I BOGFWB DH ��  KHPFEBG O I BOGFWB DH 1  T �� PBENOWKHV
JRB I BOGFWB DH 1 3 JD L B JRB FHKJ DHB 
 M B DLJOKH O 2 S�HKJB I BOGFWB DH 1 EONNBP
JRB �/�� .�-�� � .���-. DH �� � ��; FK�� T � RB BNBI BHJ DC XDNFI B DC JRKG I BOGFWB KG
PBHDJBP <2 � <3 � <4 �    � NBI BHJG DC � 4 �1 � OWB JRFG CFHEJKDHG � � 2 �� � �2 � GFER
JR OJ => �� �2 � �4 <2 � + T � RB KGDI DWY RKGI L BJM BBH � OHP � 4 �1 � KG HDM ENBOW
L� PB�HKHV � �# 9 �    � # � 	 � �2 � M RBH 2 	 6# 9 �    � # 8 OHP L� HDJKEKHV JR OJ JRB
HDWI DC BOER DC JRB GY OEBG � OHP � 4 �1 � EDKHEKPB T

�D CWDI HDM DH JRB qD Er GY OEB � KG HDJ PKGJKHVFKGRBP CWDI � 4 �1 � � BNBI BHJG
DC � OWB GQF OWB KHJBVWOL NB �ENOGG DC � CFHEJKDHG DH 1 T qDW O � : � JRB COI KN� DC
XONFBG 6� �2 � � 2 : 1 8 KG EONNBP JRB �
�	��� .?0 ����	� DC � T

AB HBBP O CBM I DWB HDJOJKDHG KH JRB ; FKER OWPBJ GY OEB NOHVF OVB T qDW # : �� �
PB�HB 1$% JD L B JRB GBJ DC 2 : 1 GFER JR OJ 2 @ �& � #� 
 NBJ 1 '$ L B JRB GBJ DC 2 : 1 GFER
JR OJ 2 @ �# � + �T qDW 2 : 1 OHP # : �� � Y FJ 2 A# JD L B JRB GBJ 2 A6#8 � KH JRB GOI B
M O� 2 B# KG JRB GBJ 2 B6#8 T UC 2 C	 7 JRBH D2 PBHDJBG I O� 2 OHP 2 E PBHDJBG 2 BD2 �
�H ONN� F2 PBHDJBG I KH 2 T qDW ! " # OHP 2 : 1 MB Y FJ 2$� 	 2 G �& � # �
 2 �( )$� 	 2 G�! � # �
OHP 2 �$ 	 2 G�# � * + �T q KH ONN�
 CDW 2 : 1 
 H 2 PBHDJBG JRB EOWPKH ON DC JRB GBJ 2 T

UH JRKG EDHJB� J M B DCJBH FGB JRB CDNNDM KHV EDI L KH OJDWKE NBI I O �EC �� S� �� T

I= J� } n n e K L .� M N. � 0 	����O. P-.�0 � �� �.Q-�N�.R � .���-�N�. S �����	� S -	� 1 T 1
�	 � � U
 .� V � 2 �� W XYZ M �[ � 2 B[ � �.\ � .� � 0 	����O. P-.�0 � �� �.Q-�N�.R � .���-]
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qWDI JRKG NBI I O KJ KG BOG� JD ERBEr JR OJ CDW ONN # : �� � JRB I OYY KHV
� � �$% � � '$ �� �

� � M ��� �2 �� � �2$� � M �2 �$��
B� JBHPG JD O FHKJOW� KGDI DWY RKGI L BJM BBH �$% � � '$ OHP � T �D CWDI HDM DH MB
DI KJ JRB I OYY KHV � 
 M B PD HDJ PKGJKHVFKGR L BJM BBH JRB GY OEBG �$% � � '$ OHP � �
MB ONGD KPBHJKC� �$% OHP � '$ JD GFL GY OEBG DC � T UH JRB GOI B M O�
 CDW ONN ! " # 
 JRB
GY OEBG �(% � � '( )$% � � '$ OHP � OWB KGDI DWY RKE T

t COI KN� DC GFLY OEBG DC � KG VDKHV JD L B DC VWBOJ KHJBWBGJ � JRB GY OEBG DC �	
 .-.� �O.��	-� T x DHGKPBW O PBHGB GFL GY OEB � DC � 4 ��� � � � KJ KG GOKP JD L B ��� ����N�. KC� KG GJOL NB FHPBW I FNJKY NKEOJKDH L� pN '3 )$% CDW ONN # T qDW O XBEJDW � KH OH OPI KGGKL NB� DHB PB�HBG JRB OGGD EKOJBP EDRBWBHJ XBEJDW � �� � KH � L� � �� � �2 � 	 � (�Z � �!� 

M RBWB OG FGF ON JRB BI YJ� YWD PFEJ BQF ONG pT UH JRKG M O� M B DLJOKH O qD Er GY OEB
BNBI BHJ M KJR ��� �� � ��4 	 B�Y � ��� ��4 � T �HB EOH ONGD ERBEr JR OJ KH JRB JBHGDW YWD PFEJ
GJWFEJFWB � 	 �$% � � '$ M B R OXB � �� � 	 � �� $% � � � �� '$ � 
 M RBWB � $% PBHDJBG � pN '3 )$%
OHP � '$ PBHDJBG � pN '$ )�	 ' T � RB XBEJDW GY OEB VBHBWOJBP L� JRB � �� � M RBH � WFHG
DXBW � KG PBHDJBP 
 �� � � KJ KG O PBHGB GFL GY OEB DC � T

� RKG Y OWJKEFNOW YWDY BWJ� DC EDRBWBHJ XBEJDWG M KJR WBGY BEJ JD JRB EDHJKHFDFG
JBHGDW YWD PFEJ GJWFEJFWB DC � KG JRB rB� Y DKHJ KH � FPGDHS�OWJR OGOWJR� zG JWBOJI BHJ
DC QF OHJFI GJD ER OGJKE EONEFNFG ��� S� �� T qDW O �� BP # : �� � JRB� PB�HB OH DY BWOJDW� CWDI � JD � JD L B #S ���0 �.� KC �DI � EDHJOKHG 
 �� � OHP KC KJ GOJKG�BG CDW ONN� : � �

K� � � �� $% � L BNDHVG JD �$%
KK� � � �� � 	 �� � �� $% �� � � �� '$ �  

t H ���0 �.� 0 -	�.�� DC DY BWOJDWG KG O COI KN� �� $ �$�3 DC DY BWOJDWG CWDI � JD � GFER
JR OJ � $ KG #SOP OYJBP CDW ONN # OHP GFER JR OJ JRB I OYY KHV # �� � $ � �� � KG GJWDHVN�
I BOGFWOL NB CDW ONN � : � T

�BJ FG WBEONN � FPGDHS�OWJR OGOWOJR� zG PB�HKJKDHG DC QF OHJFI GJD ER OGJKE KHJBS
VWONG T x DHGKPBW CDFW OP OYJBP YWD EBGGBG DC DY BWOJDWG � � � � �� DH � 
 PB�HBP DH
 �� � T UH �� S� � KJ KG YWDXBP JR OJ KC 
 CDW ONN � : � 
 ONN # � & DHB R OG
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AB JRFG PKGY DGB DC O QF OHJFI UJD CDWI FNO CDW Y DN�HDI KON CFHEJKDHG T � RB

H OJFWON QFBGJKDH HDM KG M RBJRBW JRB ONVBLWO � KG GJOL NB FHPBW OH ON�JKE CFHEJKDHG T
� RB OHGM BW KG Y DGKJKXB OHP JRKG WBGFNJ KG PFB JD ; T � KHEBHJS�I KJR �� K�� T qDW VBJJKHV
JRKG WBGFNJ RB FGBG JRB CFHEJKDH ON EONEFNFG DH DY BWOJDWG CDW OH ON�JKE CFHEJKDHG T �BJ
FG WBEONN KJ T

�BJ � L B O L DFHPBP DY BWOJDW DH O � KNL BWJ GY OEB T qDW ONN � KH JRB WBGDNXBHJ
GBJ DC � 
 NBJ � � �� � PBHDJB JRB WBGDNXBHJ DC � OJ JRB Y DKHJ � T �BJ � L B OH OH ON�JKE
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CFHEJKDH DH JRB PKGE � �& � � � M RBWB � � ��� ��T � RBH JRB DY BWOJDW � �� � KG PB�HBP
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M RBWB � KG JRB EKWENB � �& � � � M KJR � � � � ��� �� OHP �� KG 9

4� � JKI BG JRB EDHJDFW
KHJBVWON WDFHP � T
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�BJ FG PBGEWKL B KH CBM M DWPG � KHEBHJS�I KJR zG YWD DC T �HB DL GBWXBG JR OJ CDWI FNO
�U Ts p� EDKHEKPBG M KJR �U Ts&� CDW � L BBKHV O Y DN�HDI KON CFHEJKDH T �HB DLJOKHG JRB
VBHBWON CDWI FNO L� Y OGGKHV JD JRB NKI KJ DH Y DN�HDI KON OYYWD� KI OJKDH DC OH ON�JKE
CFHEJKDHG T � GKHV JRB FGF ON HDWI BGJKI OJBG DH JRB WBGDNXOHJG M B VBJ JR OJ JRB
ED B� EKBHJG DC �U Ts p� GOJKGC� JRB EDHPKJKDH CDW �� �� $ ��$�3 JD L B OH BNBI BHJ DC � T

A RBH DY BWOJDWG OWB GBNCSOPDKHJ KJ KG rHDM H JR OJ CFHEJKDH ON EONEFNFG EOH L B
PBXBNDY BP CFWJRBW T �BJ � L B O GBNCSOPDKHJ L DFHPBP DY BWOJDW DH O � KNL BWJ GY OEB T
�BJ � � �� �� �� L B O �BL BGVFB KHJBVWOL NB CFHEJKDH M RDGB qDFWKBW JWOHGCDWI �� KG
ONGD �BL BGVFB KHJBVWOL NB T � RBH DHB PB�HBG � �� � L�
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)%�	 6� : � 9 ��� � �	 4 �� �	 � : � 9 ��� �8 T � RBH CDW CFHEJKDH � KH
� 4�,# > � KHEBHJS�I KJR ONGD DLJOKH O XBW� GOJKGCOEJDW� WBGFNJ OL DFJ JRB ONVBLWO � T AB
VKXB JRB WBGFNJ M KJRDFJ YWD DC T
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� RKG GBEJKDH KG ONI DGJ KHPBY BHPBHJ CWDI JRB WBGJ DC JRB OWJKENB T �DI B Y OWJG
OWB WOJRBW JBERHKEON OHP EOH L B GrKY BP OJ �WGJ WBOPKHV T
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� RB GBEDHP rKHP DC YWDL OL KNKGJKE EDHJWKL FJKDH JD QF OHJFI GJD ER OGJKE EONEFNFG

MB M OHJ JD YWBGBHJ EDHEBWHG y OOGGBH rBWHBN WBYWBGBHJOJKDH DC DY BWOJDWG DH qD Er
GY OEB T

y OOGGBH rBWHBNG OWB OH ONJBWH OJKXB JD KHJBVWON WBYWBGBHJOJKDH DC DY BWOJDW DH
qD Er GY OEB T � RB� R OXB L BBH PB�HBP FHPBW JRBKW �WGJ CDWI M KJR JM D OWVFI BHJG
L� y OOGGBH �y Os� OHP FHPBW JRBKW PB�HKJKXB CDWI M KJR JRWBB OWVFI BHJG L� y B�BW
�y Bu� T y OOGGBH rBWHBNG OWB JD JRB QF OHJFI GJD ER OGJKE EONEFNFG OG M R OJ ER ODJKE
B� Y OHGKDHG OWB JD JRB ENOGGKEON DHB T � R OJ KG 
 O y OOGGBH rBWHBN KG S 	-� �� �/ OH DY BWS
OJDW � DH � M RKER OPI KJG O WBYWBGBHJOJKDH OG O GBWKBG DC KJBWOJBP HDHSEDI I FJOJKXB
GJD ER OGJKE KHJBVWONG DC �����- DY BWOJDWG M KJR WBGY BEJ JD JRB EWBOJKDH 
 OHHKRKNOJKDH
OHP EDHGBWXOJKDH YWD EBGGBG T � GKHV JRB GOI B rKHP DC ; FKER OWPBJ HDJOJKDH OG L BCDWB 

JRKG EOH L B M WKJJBH
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� RKG R OG HD WKVDFWDFG I BOHKHV 
 KH Y OWJKEFNOW JRKG CDWI PD BG HD NDHVBW WBGY BEJ
JRB OP OYJBPHBGG DC JRB KHJBVWOJBP YWD EBGGBG OHP JRB EDHXBWVBHEB DC JRB GBWKBG R OG
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JD L B GJFPKBP T �FJ DHB EOH CDWI ONN� PBGEWKL B RDM GFER OH DY BWOJDW OEJG DH O XBEJDW
DC JRB qD Er GY OEB T UJ GF� EBG JD PBJBWI KHB CDWI ONN� JRB OEJKDH DC OH DY BWOJDW DC
JRB CDWI <� �X <�� <� � DH OH BNBI BHJ � DC JRB qD Er GY OEB DC JRB CDWI <� $�    <� $� T
�HB DLJOKHG �EC �y Bu�� JR OJ JRB KI OVB � � DC O XBEJDW � : � FHPBW � R OG JRB
CDNNDM KHV ER ODJKE B�Y OHGKDH
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t NJRDFVR JRKG KG HDJ WKVDFWDFG 
 JRB NOJJBW KPBHJKJ� KG CDW GDI B �VD D P� DY BWOJDWG
OHP GDI B �VD D P� XBEJDWG T � RKG KG JRB WKVDFWDFG PB�HKJKDH DC y OOGGBH OHP y B�BW T
t H DY BWOJDW � CWDI qD Er GY OEB � JD KJGBNC KG GOKP JD R OXB O � ���� .� � .-� .� KC
JRBWB B� KGJG O GBJSCFHEJKDH �� DH 1 1 �KH COEJ �� HBBPG DHN� JD L B PB�HBP DH Y OKWM KGB
PKGDKHJ [ � _ � � KH 1 1 � GFER JR OJ CDW O PBHGB GFL GBJ DC XBEJDWG � DC � DHB R OG �U Tss�
JD L B M BNNSPB�HBP OHP JD RDNP T

UH RKG OWJKENB y OOGGBH PBXBNDY G JRB JRBDW� DC GFER rBWHBNG T UJ KG XBW� GOJKGS
COEJDW� OG FHPBW GDI B EDHPKJKDHG JRB� CDWI O �SONVBLWO DC DY BWOJDWG �M RKER OWB
HDJ ONN L DFHPBP DY BWOJDWG� T � RB CDWI FNOG CDW EDI Y DGKJKDH OHP OPDKHJ OWB GKI S
Y NB T x DI Y FJOJKDHG M KJR GFER DY BWOJDWG OWB XBW� GKI Y NB OHP B�Y NKEKJ T �FJ JRKG
JRBDW� GF�BWG CWDI OH KI Y DWJOHJ PBCBEJ � DHB PD BG HDJ rHDM OH� VBHBWON EWKJBWKDH
CDW O VKXBH DY BWOJDW � DH � JD OPI KJ GFER O rBWHBN WBYWBGBHJOJKDH T �HB r HDM G
DHN� O NKGJ DC B� OI Y NBG �DY BWOJDWG DC I FNJKY NKEOJKDH L� O WOHPDI XOWKOL NB KH GDI B
YWDL OL KNKGJKE KHJBWYWBJOJKDH DC � 
 GDI B GDNFJKDHG DC QF OHJFI GJD ER OGJKE PK�BWBHJKON
BQF OJKDHG 
TTT� T � RKG NOrB DC EWKJBWKDH I OrBG JRB JRBDWKBG DC QF OHJFI GJD ER OGJKE KHJBS
VWONG OHP y OOGGBH rBWHBNG L BBKHV PKGEDHBEJBP 
 M RBWBOG JRB� GRDFNP HDJ L B T A R OJ
MB M OHJ JD YWBGBHJ RBWB KG OH KPBO M RKER KG RDY BP JD VKXB O GOJKGCOEJDW� EWKJBWKDH
CDW OH DY BWOJDW JD OPI KJ O rBWHBN T qDW JRB I DI BHJ JRKG KPBO OYY NKBG DHN� JD O ENOGG
DC DY BWOJDWG 
 JRB � KNL BWJS�ERI KPJ DY BWOJDWG DH � 
 L FJ JRBWB KG GDI B RDY B JR OJ JRB
t S� Y DKHJ DC X KBM DH QF OHJFI GJD ER OGJKE KHJBVWON I O� I OrB JRB KPBO OYY N� JD O
NOWVBW ENOGG DC DY BWOJDWG T �BJ FG B�Y NOKH JRB KPBO OHP KJG YWDL OL KNKGJKE KHGY KWOJKDH T

x DHGKPBW CDW B� OI Y NB JRB A KBHBW GY OEB �� �� � � � OHP KJG EOHDHKEON � WDM HKOH
I DJKDH �� $ �$�3 T �HB r HDM G JR OJ GQF OWB KHJBVWOL NB CFHEJKDH ONG DC �� $ �$�3 OPI KJ
O ER ODJKE B� Y OHGKDH T � R OJ KG 
 OH� WOHPDI XOWKOL NB � KH � 4 �� � EOH L B WBYWBGBHJBP
OG O GBWKBG DC KJBWOJBP GJD ER OGJKE KHJBVWON DC PBJBWI KHKGJKE CFHEJKDHG M KJR WBGY BEJ JD
�� $ �$�3 T � R OJ KG 
 O WBYWBGBHJOJKDH DC JRB CDWI
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�HB M O� CDW YWDXKHV JRB ER ODJKE B�Y OHGKDH YWDY BWJ� DC GQF OWB KHJBVWOL NB A KBHBW
CFHEJKDH ONG KG JD KJBWOJB JRB YWBPKEJOL NB WBYWBGBHJOJKDH YWDY BWJ� DC �� $ �$�3 T UHPBBP 

JRB � WDM HKOH I DJKDH R OG JRB YWBPKEJOL NB WBYWBGBHJOJKDH YWDY BWJ� JR OJ KG 
 BXBW�
BNBI BHJ � DC � 4 �� � EOH L B M WKJJBH
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I BHJ DC � 4 �� �� � � � T � RBH DHB EOH OYY N� JRB YWBPKEJOL NB WBYWBGBHJOJKDH YWDY BWJ�
OVOKH OHP VBJ
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CDW O YWBPKEJOL NB YWD EBGG �� �( )� ���( T UHGBWJKHV JRKG KPBHJKJ� KH JRB WBYWBGBHJOJKDH
DC � 
 DHB DLJOKHG
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� BY BOJKHV JRB YWD EBPFWB M B DLJOKH

� 	 �� �� � * ^ 	
3

�� �� ( � <� ( * ^ 	
3

^ (
3

�� �� �( )� � <� � <� (
* ^ 	

3
^ (

3
^ �

3
� ��( )� )� <� � <� � <� (  

�HB EOH KJBWOJB JRKG DY BWOJKDH OWL KJWOWKN� I OH� JKI BG T �HB JRBH DLJOKHG JM D JBWI G
KH JRB WBYWBGBHJOJKDH DC � � O GFI DC KJBWOJBP GJD ER OGJKE KHJBVWONG DC �.�.-����� ���
CFHEJKDHG OHP OH KJBWOJBP GJD ER OGJKE KHJBVWON DC GDI B YWBPKEJOL NB YWD EBGG T � RB �WGJ
JBWI EDHGJKJFJBG JRB L BVKHHKHV DC JRB ER ODJKE B� Y OHGKDH DC � 
 JRB GBEDHP JBWI
JBHPG JD & M RBH DHB KJBWOJBG JRB YWD EBPFWB T UH JRKG M O� M B DLJOKH JRB ER ODJKE
WBYWBGBHJOJKDH DC � T

AB M OHJ JD OYY N� JRB GOI B KPBO JD JRB HDHSEDI I FJOJKXB EOGB T qDW JRKG
GBEJKDH M B GR ONN ER OHVB DFW HDJOJKDHG KH DWPBW JD GKI Y NKC� JRB BQF OJKDHG T � RB
EDHGBWXOJKDH YWD EBGG �� $ �$�3 GR ONN L B PBHDJBP �� �$ �$�3 
 JRB OHHKRKNOJKDH YWD EBGG
�� $ �$�3 KG PBHDJBP �� �$ �$�3 
 JRB EWBOJKDH YWD EBGG WBI OKHG FHER OHVBP T �FYY DGB JR OJ
JRBWB B� KGJG O COI KN� � DC DY BWOJDWG � DH � M RKER OPI KJ OH KHJBVWON WBYWBGBHJOJKDH
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x DI KHV L OEr JD JRB WBYWBGBHJOJKDH DC � M B VBJ
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�HB EOH KJBWOJB JRKG YWD EBPFWB KH�HKJBN� I OH� JKI BG T AB GBB JR OJ OJ GJBY � JRB
WBYWBGBHJOJKDH DC � EOH L B PBEDI Y DGBP KHJD JM D Y OWJG � JRB �WGJ Y OWJ EDHGKGJG KH
O GFI DC KJBWOJBP KHJBVWONG DC �����- 	0 .-��	-� M KJR WBGY BEJ JD JRB JRWBB QF OHJFI
HDKGBG 
 JRB GBEDHP Y OWJ KG O GFI DC DWPBW � KJBWOJBP KHJBVWONG DC GDI B DY BWOJDW
YWD EBGGBG T y KI KErKHV JRB YWDL OL KNKGJKE EOGB 
 DFW RDY B KG JR OJ JRB GBEDHP JBWI
GRDFNP JBHP JD & M RBH � VD BG JD * + T A R OJ M DFNP WBI OKH KG JRB B�YWBGGKDH DC� OG O GBWKBG DC KJBWOJBP QF OHJFI GJD ER OGJKE KHJBVWONG DC GEONOW DY BWOJDWG � JR OJ KG 
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JRB �	� ]�	��� ����O. �
�	��� .?0 ����	� DC � T �FJ CWDI JRKG B� YWBGGKDH KJ KG HDJ
PK� EFNJ JD WBEDXBW JRB y OOGGBH rBWHBN DC JRB DY BWOJDW 
 KJ KG FGJ O QFBGJKDH DC
WBDWPBWKHV OHP DC GDI B OH ON� GKG JD I OrB JRB GBWKBG EDHXBWVKHV �EC �t S� �� T

` �� �{ � k} de h} c� � of� }jbJ �dk n o�b c i }jebc jh
� RB KPBO PBXBNDY BP OL DXB OYY NKBG XBW� MBNN JD � KNL BWJS�ERI KPJ DY BWOJDWG T UJ KG

HDJ XBW� PK� EFNJ JD GRDM JR OJ � KNL BWJS�ERI KPJ DY BWOJDWG OPI KJ O y OOGGBH rBWHBN 

KHPBY BHPBHJN� DC DFW YWD EBPFWB T � RKG WBGFNJ M OG ONWBOP� YWDXBP KH ���� � T �BJ FG
GRDM O GKI Y NB YWD DC T
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t G � KG KGDI DWY RKE JD JRB GY OEB � 4 �1 � 
 M RBWB 1 KG BHPDM BP M KJR JRB 2 S�HKJB

I BOGFWB PBGEWKL BP YWBXKDFGN�
 � KG JRBH O � KNL BWJS�ERI KPJ DY BWOJDW CWDI � 4 �1 �
JD � 4 �1 � T � RBWBCDWB 
 � OPI KJG O rBWHBN WBYWBGBHJOJKDH JR OJ KG 
 JRBWB B� KGJG O
I OYY KHV � CWDI 1 4 KHJD �� GFER JR OJ => � � �[ � _ �4 <[ <_ � + OHP GFER JR OJ CDW
ONN � : � 4 �1 �
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�D � KNL BWJS�ERI KPJ DY BWOJDWG PD OPI KJ O y OOGGBH rBWHBN T UH �tJu� KJ KG YWDXBP JR OJ
JRB KHJBVWON WBYWBGBHJOJKDH KJBWOJKDH YWD EBPFWB MDWr G Y BWCBEJN� M BNN KH JRKG EDHJB� J �
JR OJ KG 
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