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*-FX2YCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD=s

()*+,*-FW00+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD=n
()*+,'2'2#*J%)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUD

()*+,*-F9+0)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUD
()*+,*-[)%/5*-29t'F0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUV
()*+,*u"9HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUE

[R#*'F)*%#*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDU=

DCBST"<1*+";70J''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(BB
VSUSD%`)%#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUU
VSUSV*-%[+t/5*u9-0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUs
VSUSE*uR+*I*-%+FiR#iÅpy*-%+72#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUs
VSUS=*-FRi0f*-X%2_CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUs
VSUSU*-%)[\5CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUn
VSUSk*-X%20/5CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUn

[R#*}'F)*%#9*-F'20YCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDUn
(a)*)*-F`/+0+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDkD

(3Å/g*-X`)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDkV
(3Å/g*u%9+*-%/-0#-2%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDkE
(3Å/g*u%9+*J)*+0#-2%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDk=



"#$%!*

F`00%/5*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDk=
*-)+9å*-%'Fo/),CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDkU

*+,-.)'"U<%V%+$1*+"6!789%*7:";<7$=*+!>"$?@"#$%&'!A@"#'''''''''''''''''''''''''''''''''''''''''''''''''(WX

)C("U%S*+60T"?*+Y$%:'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(WP
ESDSD%/%i)c*-798%#*-t0),9%/cT%0FÄdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDkn
ESDSV*-798%#*-t0),9*-F7)0)9*-FX+0ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e

*-+*a_ç9%t2å*J)*+,ç9*-2t3#*-F9t0Å0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e
*-F9*^f%1*-i+3/%jçT08H*-7/^4#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e

ECDCE*-798%#*-t0),9*Ja)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e
T08H*-798%#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e
7)9)*-F7%H^_*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e

ESDS=*-798%#*-t0),9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e
*-F9*"HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]e
i9*i/5*-`+*+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]D
F[R0R*-%[/R+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]D

ESDSU*-798%#*-t0),9*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]D
*-%'l-#9()*+,*-%[/R+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]D
*-'0R+,a2~*-FW00+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]D

ESDSk*-798%#*-t0),9*J3Å/gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]V
*-)+9å*-%'Fo/),9%+*tX/5%/iX)*Jt+*gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]V
%0h/f*-%.+9r*-%"+wiÄCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]V

)'D"U%S*+!;<7Z'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(O)
ESVSD%/*-F./+z9%/cT%0FÄdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]E
ESVSV*-F./+z9*-F7)0)9*-FX+0ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]E

t%1*-i0/3/59*-7/t/59F720H*-%.82#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]=
*-F`)0+*5*-%i)x0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]=

ESVSE*-F./+z9*Ja)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]=
F7)0)*-%[/R+9F`00%Å/CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]=
(R\f*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]=

ESVS=*-F./+z9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]U
F[R0R*-t)9HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]U



"#$%!!+

F[R0R*}'F)*%#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]U
USVSE*-F./+z9*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]U

*-'0R+,a2~FW00+*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]U
i9*i/5*-`+*+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]k
*-F[R0R-2%.+9r*-F8+*+bCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]k

ESVSk*-F./+z9*J3Å/gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]k
*-)+9å*-%'Fo/),9%+*tX#%/iX)*Jt+*gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]k
*tF%/r&7){(3Å/g*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]k

)C)"U%S*+;"01'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(OO
ESESD%/%i)c*-.%9H9%/cT%0FÄdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]]
ESESV*-%i)c*-./%H9*-F7)0)9*-FX+0ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]]

F7)0)9F720Hc"7/v*-%"27#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]]
F720H*-7/t/5CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]s

ESESE*-%i)c*-./%H9*Ja)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]s
F720H*-%[/R+9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]s

ESES=*-%i)c*-./%H9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]s
[R#*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]s

ESESU*-%i)c*-./%H9*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]n
()*+,%893/5*-%.+9rCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]n
%+*!i#*-%[/R+9*-%+*tX#9*-F7)0{CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]n

ESESk*-%i)c*-./%H9*J3Å/gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCD]n

)CM"U%S*+!T<"1''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(X[
ES=SD%/%i)c*-F8/%H9%/cT%0FÄdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse
ES=SV*-F8/%H9*-F7)0)9*-FX+0ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse

F8/%H*-o+0fCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse
ES=SE*-F8/%H9*Ja)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse

F8/%H*-%[/R+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse
ES=S=*-F8/%H9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDse

%h2{*-`0)*-h\h_CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsD
ES=SU*-F8/%H9*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsD
ES=Sk*-F8/%H9*J3Å/gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsD

[R#*}'F)*%#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsD



"#$%!!!

*-)+9å*-%'Fo/),9*-F`00%/5CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsD

)CB"U%S*+!T$8''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(XD
ESUSD%/%i)c*-F80I9%/cT%0FÄdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsV

*-%+*!i#9*-F`00Y9*-%'/g-#9*-FX2YCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsV
*-'0R+,a2~*-FW00+*-%F8/%HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsE
i9*i/5*-`+*+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsE

ESUSV*-F80I9*-F7)0)9*-FX+0ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDs=
ESUSE*-F80I9*Ja)*)CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDs=
ESUS=*-F80I9*-F[R0RCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDs=
ESUSU*-F80I9*-F3o0pCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsk

i9*i/5*-`+*+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsk
*-%'/xH9*-FW00+CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsk
*-)+9å*-%'Fo/),CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsk

ESUSk*-F80I9*J3Å/gCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDsk

*+,-.M'!T$$8%+$1*+"6!789%*7:";<7$=*+!>"$?@"#$%&'!A@"#'''''''''''''''''''''''''''''''''''''''''''''''''(XO
=SDc'/'0/5*-F80ICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDs]
=SVa9*%H03iW_%+*a/FÅ/a3)F800I()*+,%./+01*-F3%0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDss

*+,-.B'*+!\$$7*IKL%+$1*+"6!789%*7:";<7$=*+!>"$?@"#$%&'!A@"#'''''''''''''''''''''''''''''''''''''''''(P(

*+"H6]*/012TQ<^*I4%*7:";<7$=*+!>"$?''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(PD
()*+,*-%./+01*-F`30#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDnV
*-`0/),9*-.["0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDnE
*-.["0#9*J)*+,*-p*F0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDnE
[/ãi`R/r*-F3%0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDn=

*+"H6]*+_<>L2;#<%*I*+"6!789%*7:";<7$=*+!>"$?''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(PB
Fl'0å*-%7F+IJ)*+,%./+01*-F3%0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDnU
.Å/),%%/+å%7F+IJ)*+,%./+01*-F3%0#CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCDnU

*+"H6]*+_<+`2a<$<I!EH.4%*7:";<7$=*+!>"$?'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''(PW

*+"H6]*+7*U=2"-7%*+"FGH6<I'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''D[X



"#$%!!#

*+"H6]*+3<"b2c<d"?U</;T<1'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''D(D

*+"H6]*+-<%b2c<d"?U<+Y%*01'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''D(M

*+"H6]*+-<U=2;70G0S6T<.*+Ee"?*+!Y<7$?047;<%*I*+!0*F1KL4%*7:";<7$=*+!>"$?''''''''''''''''''''''''''''''D(W

*+"H6]*+_<"f2c<d"?U<+"7*Y='''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''D(O



"#$%!!$

2(654

!"#$%&'(#)*+,-$+./01,23$.4/56/17$89:$+.;<=%9#$>"#$%&'(?

3FXû!e"%!(abb%!WX.2Y!./(1Z2)*!/c(0:(Z_!d)2!./$G,()%!<=>?@AB!UV]Zf!6788n!]0X(Z!.3#-!('(,]%!(I!Å,k!./2a)%!
./(132G%n!(I!./+lZ])I./30(,k!,.j0bZ0V./X,/))I!]cmW01ZüG)ZI!)D125†FZb3+^/)%!,0J.\%!r]cm!û,H!X/)H!X,/V!jX.2Y!(1Z2)*!
./30()%TX/)H!./($325!jX.2Y!(1Z2)*!./30()%<MNPQRS!L<MN[C!,(0Å!]Zf!6788n!û"F$_!(abb%!<=>?@AB./'°%!./(12U%!

]cm!X/)H!./($325!jX.2Y!(1Z2)*!./30()%<MNPQRS!L<MN,"Z$F%!/^]3(ZX/(0:(Z_!GF)2Y!,"¢)2Y!UV!'()*!û0$Zü!./EZ/fC
,)b3(2!./X.U*!,2.ü!W01Zü!(abb%WX.2Y!./(1Z2)*!/c(0:(Z_!d)2!./$G,()%<=>?@AB($#J£.!,(c°(£Z!/0Z!$3m!.§In!,~!)J.H!2.b£̀Z!
UV!2a)30Zo!3$+)-!]Z/f!ûG•2!]X./%!,.b3X.(%!)DG,I!/^b3•(Z2!.~'3(Z]V!ûGF2!û•2!((GI!F¶C,3EX!\Åß!./2a)%!]"h!(0°')%!(abb%!

<=>?@ABn!FXü£.(I!3EZ,00Z!(*!û"$Zh!./("c$%,,",~W/m!,®*!X~©H!,(+Z2FZ_!'X)XYC,WI!(°(30Z!\V!3(G)I'()*!
./(0:(Z_!,.™U2.X!rb,.ü£./(0:(Z_!d)2!./$G,()%!./X,/)%!û,./(0:(Z_!./('3(E)%†(I!./,",H!W/m!/(EZ))2!./(°0)%,3lF)+°Zn!(I!

`^H!3J,)X\f!FZ™l2!,.™X,._!./3V!3bZ]X!UV!3+X)f!ûU®H!./03Z©´!™"$Zh!./("c$%,./(Db3#)X)IC

@1,2A$*.9B$+./;C:D$E*+,-$%01,23$+.C5/9#")*+,-.!/")*

UV!(lc*!]Zf!677¨n!3®ZU2_'°,X]XY(0:(Z_!d)2!$G,()%!(0°Z!(0:(%!W0+ZÅ!./l#,/%n!,û,Gb#Zfn!,G)2n!,./2a)%!./EZ/()%n!
,\ZF)3Z_!U,2!\),(Z0)3Vn!,`X(Z_!.jdZ•%!./GZ•,/)G)%!Tíéå[n!,F^I!W0320Z1),0ZHn!,(0:(%!()2bV!G,2n!,(0:(%!çú?@ABT$Z/)£Z!
3E(H!3$_!(:c%!\),()03Zf[n!,\V!(0:(%!/F0Zü!./+X2._!(3`""%!UV!3l,)2!./(0:(Z_!d)2!./$G,()%n,Å/≠F°X5,®*!./(,.X!
./3Ec)()%!./(0ZbF%!,./1Z(c%!jX.2Y!(1Z2)*!./(0:(Z_!d)2!./$G,()%C
/Å.!1Gc_!(0:(%!çú?@AB('(,]%!](H!(I!./(3`"")I!./EZ(c)I!UV!./(0:(Z_!d)2!./$G,()%n!,FEX!(1Z,2._Æ(,bE%n!Ø̀cD"_!
W/m!ûI!l2-!./E(H!./$Z/)%!UV./+lZi!/)b_!(^©(%C!,.`3F2_!./('(,]%!FEÄ!ûUGZ2n!,(+Z2FZ_n!,$XX_!û\X.5!3Ec)()%n!,,®E_!
(`ll!(0°´!/X,2Y!'X)XY!jX.2Y!./(1Z2)*n!,Å/≠!F(Z!eX!)+,X!W/m!,®*!(EZ))2!,/¢%!(132G%!jX.2Y!./(1Z2)*!UV!elZi!./(0:(Z_!d)2!
./$G,()%!]cm!(b3,∞!./EZ/fC
3f!Wl^-!X/)H!./($325!jX.2Y!(1Z2)*!./30()%<MNPQRS!L<MN]Zf!6787C!,FX~(I!ûI!3125!]c)¶!('(,]%!](H!(abb%

çú?@ABn!ûD01±©_!(0:(%!d)2!$G,()%!'X)XY!T(abb%!WX.2Y!./(1Z2)*!/c(0:(Z_!d)2!./$G,()%!T<=>?@AB[[/3+,f!]cm!WX.2Y!
(1Z2)*!./30()%!,.j12.5!]c)°ZC

%:+FB$@G=,$)*+,-$%01,23$+.C5/9#

]cm!(X.2!./b0,._./•(ZI./(Z®)%n!3Ec(0Z!./G•)2!]I!./(1Z2)*n!,û"$Zh!./("c$%,./+lZi!](,(£ZC,eX!GZI!X/)H!./($325!jX.2Y!
(1Z2)*!./30()%<MNPQRS!L<MN$'2!.™bZù!./Åk!eZ(_!]c)¶!./(abb%n!,'Z,J!0(,\Z!]cm!(b3,∞!./EZ/f!./3,eEZ_CUEcm!(X.2!
./b0,._!./•(ZI!./(Z®)%n!.b3lE0Z!./E(H!UV8≤>X,/%n!,ûG•2!(I!8¨â≤77.$32.UV!(DE3(Xn!F0bF%!¨≥¥!(I!W'(Z/V!./03Z©´!UV!X,H!
0Z()%C)®f!('3(E0Z!.~U32.®V!ûG•2!(I!µâ777U2Xn!,3f!3$()H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%<MNPQRS!L<MNûG•2!(I!

67â7773$()H!$3m!.§In!G(Z3b3`X(¶!./EX)X!(I!./(0:(Z_!d)2!./$G,()%!G(E)Z2!34b)bV!jX.2Y!(1Z2)E°fC

∂./0(,!/)ù!('2X!"XU%∑,W0(Z!03)'%!e,∞!3E(H!(E£Z∂
r')(ù!GZ∏!F)0V



"#$%!!%

,]cm!ûbZù!./X2,ù!./(b3#ZXY!(I!./b0,._!./•(ZI!./(Z®)%!,(^$:Z_!'°Z_!./3lF)-n!FXû0Z!(2.'E%!WX.2Y!(1Z2)*!./30()%,W]ZXY!
")Zd3°Z!(lc*!./EZf!678µn!U+X(0Z!1G^!'X)X£.!ûG•2!.23FZlZ!F(X)2k!./(1Z2)*!,U2-!./E(H!UV!(`3c5!./b)ZeZ_C,eX!X]f!Å/≠!Wl^-!
X/)H!./F20Z(´!/c(3`"")I!UV!('ZH!./30()%!T<y=L[n,bX!./#',Y!./GF)2YUV!(EZ))2!](H!./+lZi!,3+X)f!WlZ2!û1(H!/(3`""V!
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!"(_+R&"VS!&2à*P+&bS!&!"F2/&c2+&
(+][

eZFH!/c3EX)H
.&)/0(12#3*45(6378

!"(6!O5Q

J/&2_ET&!"(15d&5_1J71
.e1,271"E(#+6KR&"S!&
25P\-&(+!NaQ&!"(6!O5Q&
6*a/2EV1&)*f&*a$g&*Eh&
!"*\22+!9[

(D1%8&J/&2_ET&!"(15d&(e1YiQ&
Y//&!"(+!)2^&!"(_E6T&P51jb1&
kG%&!Z_1+&!"O(5-&S!*XR&"S!&
2*_ET&!l(+&*6,2+&(6!+/&
6(6!O5Q&.e1,2Q&L4*$(1%&
!l5#_Q&,-&!Z_1+&!"O(5-&
!"(̀)//[



"#$%!#&

04142)*+,-$+.]:+%^$V+./;1Q_

)3G22!.b3`X.f!("lc$Z_!∂./(1Z2)*∂!,∂./F2.(´∂!,∂./($ZU:∂n!,û$)Z0£Z!G(32.XUZ_n!,/GI!X,I!3E2)5!Xe)-!,(,¬$X!/°Åß!./("lc$Z_n!
U+X!3"F¿!ûX,.2!,(ba,/)Z_!(X)2!./(12,i!d)2!,.®$%!,eX!3D#b¬2!F1GH!`Zl¡C!0Ze10Z./3E2)5!,./(EZ))2!./`Z"%!FΩX.2Y!./(1Z2)*n!
,.§I!/0c+V!0:2Y!]cm!WX.2Y!./F2.(´!,./($ZU:C

!"#$%&58&!"(#1+23R&6!"P+!(m&6!"()1,n

12#+3&#'4+#$5
./F2.(´!\V!('(,]%!(I!./(1Z2)*!,.™01l%!Å._!./"c%!T,û$)Z0£Z)D1Z2!W/)°Z!FEFZ2Y!∂(G,0Z_!./F20Z(´∂[,3DX.2!F0b-!)$+-!ûGF2!34•)2!

]0X!WX.2Y!GH!(12,i!]cm!$XYC!,FEFZ2Y!û`2∞n!UΩI!./('(,i!./GcV!T./EZ©X!(I!./F20Z(´[)G,I!ûGF2!(I!('Z()*!û'J.©¶!T./(1Z2)*n!
,.™01l%n!,./(°Zf[C!3D+bf!./(0:(Z_!./30(,)%!,.j0bZ0)%!rUV!G•)2!(I!.™$)ZI!r./(1Z2)*!W/m!F2.(´!/c,",H!/c¢Z)Z_!./3V!3#V!F(',]%!
GF)2Y!(I!./$Z'Z_!,3$+-!U,.©X!(®Z]#%!/c('3(*!./Åk!3E(H!F¶C
3DX.2(E:f!./(1Z2)*!]cm!./(b3,∞!./+l2k!,3$_!W12.5!(X)2!(12,i!,(X)2!el2kn!,2©)ù!./F2.(´!,(Z!1ZF¶!(I!T(•^o!(Z/≠!
./(12,i[C!,)3f!3+b)f!FEÄ!./F2.(´!/3$+)-!.™\X.5!./EZ/()%n!,.$3(Z/)%WX.23°Z!]cm!./(b3,∞!.jec)(V!,./(+2!./2©)ù∑!Uc)b_!'()*!
./(0:(Z_!./30(,)%!,.j0bZ0)%!(D$XXY!F3bcbH!\2(V,.®¿n,]0X©ÅÆ)Db3EZÄ]0°Z!F°)ZGH!ûFbl!3$XX!(ba,/)Z_!WX.2Y!./F20Z(´!,331Z2≠
./E(H!G#2)-C
,`^U£Z!/c(1Z2)*n!dZ/F£Z!3DX.2./F2.(´!FΩX.2Y!(2GJ)%!30b-!('(,]%!(1Z2)*!/3$+)-!.™\X.5!,./#,.©X!.jb32.3)')%/cF20Z(´C!,\0Z≠!
û\()%!`Z"%/°Åß!./(+Z2F%!UV!./+lZ])I!./30(,k!,.j0bZ0V™0°Z!3(GI!./(0:(Z_!d)2!./$G,()%!(I!3$+)-!.e3"ZX)Z_!./$'fq./bE%n
,3D$+-!3¢))2£.!3X2)')£Z!~!)(GI!3$+)+¶!UV!$Z/%!WX.23°Z!(0#"c%C!G(Z!3,'Xû\()%!`Z"%!jX.2Y!./F2.(´!UV!./+lZi!./30(,k∑WÅ!WI!
./(1Z2)*!./3V!3DX.2!(I!`^H!F20Z(´!(D0b-!eX3D$+-!3¢))2£.!Tû,!UZ©XY[~!33$+-!]0X!WX.2Y!3c≠!./(1Z2)*!F1GH!(D0#"HCU)(Z!)cV!FEÄ!
('Z~_!(,.ü(%./F2.(´o



"#$%!#'

•8=>0k[:&8=`p78ZE:rdZ/F£Z!(Z!3E(H!./(1Z2)*!'0F£Z!W/m!'0h!UV!./(0l+%!0#b°Z!û,!UV!(0Zl-!(`3c#%!(I!./FcXC!,(I!F)I!.\3(Z(Z_!
(X)2!./F20Z(´!G)#)%!3E:)f!(,.2X!./(1Z2)*!./(3EXXY!./3V!3E(H!UV!./(0l+%!./'¢2.U)%!0#b°Z!F¢)%!3$+)-!û•2!û]:f!(I!Å.≠!./Åk!eX
)$++¶!GH!(12,i!]cm!$XYC,dZ/F£Z!(Z!3E(H!./F2.(´!UV!FcX!,.$X!]cm!./2df!(I!.JX)ZX!1),i!,',X!F2.(´!3E(H!UV!ûG•2!(I!FcX!
û,!./F2.(´!]Z/()%!./0lZ-C

•>`<qb&C6dF&8=[k<ArF)0(Z!3E(H!./(1Z2)*!UV!elZi!(0#2X!`^H!U32Y!J(0)%!ûe"2n!dZ/F£Z!(Z!313(H!./F2.(´!]cm!elZ]Z_!
(3EXXYn!,3E(H!(I!`^H!WlZ2!J(0V!ûl,HC

•8U]68Gr(I!`^H!30b)-!û\X.5!,dZ)Z_!./(1Z2)*!./(3EXXY!]I!l2)-!./F20Z(´n)3EZ:f!.$3(ZH!ûI!3$+-!./(0:(%!û\X.U°Z!./EDc)ZC

•8=C>@EFr)(GI!/(0:(%!(0#2XY!WX.2Y!(1Z2)*!(3EXXY!((,/%!(I!eFH!./(abb%!./(Z0$%0#b°ZCUV!\Å.!./b)0Z2),n!\0Z≠!U2"%!
/30b)-!\Åß!./(1Z2)*!UV!b)Z-!F20Z(´!,.$Xn!((Z!)aXk!W/m!.e3"ZX)Z_!./$'fq./bE%

•8=`>B@7&8=>9CB6GrdZ/F£Z!(Z!)3X.`H!,)3+Zl*!](H!./(0:(Z_!./(`3c#%!(*U©Z_!./bGZI!./(b3°XU%!F(1Z2)*!UV!('Z~_!(`3c#%!
T./"$%n!./()Zßn!./3Ec)fn!W/}[C!,(I!14I!30b)-!\Åß!./(1Z2)*!(I!`^H!./0°´!./+Z©f!]cm!./F20Z(´!ûI!)b(¿!/c(0:(%!FZ/2Fl!F)I!
\Åß!./(1Z2)*!]I!l2)-!./(a12._!,./(,.2X!,./E(c)Z_!./(132G%!./3V!3bZ]X!./('3(EZ_!./($c)%!]cm!W'2.ü!./3+))f!./(b3(2!U)(Z!
WÅ.!GZ0_!./(0:(Z_!30#Å!./3X`^_!∂./"$)$%∂C

•8H6873†F)0(Z!32GJ!U2-!./(1Z2)*!./(0#2XY!]cm!30#)Å!.™01l%!./3V!3bZ\f!(FZ12Y!UV!(`2'Z_!\Åß!./(1Z2)*,dZ)Z3°ZrUEcm!
(b3,∞!./F20Z(´!r)2GJ!(X2.ü!./F2.(´!]cm!3$X)Z_!30b)-!./(1Z2)*n!,.~b3#ZXY!./#®cm!(I!(,.2X!./(1Z2)*!./(3EXXYn!,J)ZXY!
û•2!./F20Z(´C

12#+3&#'$6-78
]ZXY!330ZUù!(E:f!./(0:(Z_!]cm!./(,.2X!./($X,XYC!3bZ]X!](c)%!WX.2Y!./($ZU:!UV!30b)-!./F2.(´!,./(1Z2)*!F$)≈!33(Z1m!(*!GH
.jb32.3)')Z_!,.™\X.5,3cF)°Z]cm!ûU®H!,'¶C!)1(H!Å/≠!3$X)X!.™,/,)Z_!,3$+)-!./3,.JI!F)I!./#2g!,./(`Zl2!(+ZFH!./E2Ä!
,./lch!/c(,.2X!/3$+)-!û\X.5!./(0:(%C!,0:2£.!/3E+)X./($ZU:,32G)J\Z.jb32.3)'Vn!]ZXY!33f!WX.23°Z(I!eFH!(X)2!eDl2k!û,!(I!eFH!
U2)-!30#)Å!2U)*!./(b3,∞!]cm!./"E)X)I!.jec)(V!,./EZ/(VC
]cm!./2df!(I!ûI!./($#:%!~!30X2∫!3$_!(ba,/)%!(X2.ü!./F2.(´n!W~!ûI!./3E25!]cm!./(bZ©H!./(3Ec+%!FΩX.2Y!./($#:%!):H!(°(£ZC!
,0:2£.!/c30ZUù!]cm!./(,.2X!./($X,XYn!]cm!(X2.ü!./F2.(´!,U2e°f!3,®)¿!(Z!WÅ.!GZ0_!./F2.(´!,./(1Z2)*o

•3bZ\f!UV!3$+)-!2a)%!./(0:(%C
•3X]f!Wb32.3)')%(0:(3°fC
•3bZ\f!F+)(%!/F2.(´./(0:(%,($ZU:°ZC
3D125!WX.2Y!./($ZU:!]cm!ûX.ü!('(,]%!(I!./(1Z2)*!,./F2.(´C!~!3DE0m!./($#:%!F(°Zf!./(1Z2)*!./),()%!,/G0°Z!32GJ!FX~(I!Å/≠!]cm!
.`3)Z2!GH./'°,X!,./FXü!U)°Z!,WX.2Y!]2®°ZFl2)+%!]Z(%!3$+-!.™d2.Ä!.jb32.3)')%/c(0:(%C!33®(I!WX.2Y!./($ZU:!.3`ZÅ!e2.2._!

]cm!û]cm!(b3,∞!33Ec-!FΩ)+Z5!(12,i!û,!F20Z(´û,!W]ZXY!3,')°°(ZF$)≈!33$bI!./(^ü(%!.jb32.3)')%/c'°,X!./(FÅ,/%!(I!û'H!
3$+)-!(°(%!./(0:(%C



"#$%!#(

8=>;Vr:8=170<>f8=>?7@A

)DEX!(X)2!./($#:%!eZ©X£.!]cm!X2'%!]Z/)%!(I!
./`F2Yn!,)`®*!/c(bZü/%!]I!('(H!
.b3•(Z2._!./(0:(%!UV!./3¢))2._!./(lc,F%!
/3$+)-!.™\X.5!,.™d2.Ä!.jb32.3)')%C

`"Z©g!./($#:%o

•W2bZü!2a)%!l,)c%!.™'H!/c(0:(%!F4G(c°Z
•3+X)f!]2Ä!]Zf!,0:2Y!(3E(+%!/c(0:(%
•,®*!b)ZbZ_n!,(EZ))2n!,û,/,)Z_n!

,`ll
•U°f!./(bZ©H!./(132G%!F)I!./(0:(Z_
•WX.2Y!./(`Zl2!.jb32.3)')%]Z/)%!./(b3,∞
•.3`ZÅ!e2.2._!"Z2(%
•./(E2U%!./1Z(c%!FZ/b)Z-!T./X.`cV!

,./`Z2'V[
•W(GZ0)%!.j12.5!]cm!('(,]%!(30,]%!(I!

./F2.(´n!,./(1Z2)*!,.™01l%!.™`2∞

)D0b-!(X)2!./F20Z(´](c)%!30#)Å!('(,]%!(I!
./(1Z2)*!,.™01l%!Å._!./"c%,),'°°Z!
,)2.eF°ZT]ZXY£!(Z!3b3(2!/EXY!b0,._[/3bc)f!
./¢Z)Z_!./(3Ec+%!FZ™d2.Ä!.jb32.3)')%
/c(0:(%C

`"Z©g!./F20Z(´o

•W2bZü!,3,®)¿!Wb32.3)')%,2a)%!
./(0:(%!®(I!$X,X!./F20Z(´

•W12.≠!û"$Zh!./("c$%UV!GZU%!(2.$H!
./(12,i!TX.`c)%!,`Z2')%[

•3,')¶!,(2.eF%!30#)Å!û01l%!./(12,i
•WX.2Y!./(`Zl2!.jb32.3)')%,./31¢)c)%
•U°f!,$H!./(bZ©H!X.`H!./(12,i
•./32G)J!]cm!./',XY!,./¢Z)Z_
•®(ZI!3bc)f!./#Z©XY!,.§•Z2!./+ZFc%!/c+)Zù

)3,/m!(X)2!./(12,i!30b)-!./°)ZGH!
./(ae3%!./3V!ûD01©_!F¢2Ä!3bc)f!,.$XÆ
û,!ûG•2!(I!./(`2'Z_C

`"Z©g!./(12,io

•.jX.2Y!,./30b)-
•3$+)-!./(`2'Z_
•./,e_!,./3Gc#%!,./0lZ-
•./32G)J!]cm!./(`2'Z_!./(^©(%!

/c¢2Ä!,./3V!3cFV!./(3lcFZ_!
,3(G¬I!(I!3$+)-!./#,.©XC

•./32G)J!]cm!(`Zl2!./(12,i
•WX.2Y!./(bZ©H!./(3Ec+%!FZ/3bc)(Z_
•./3`l)l!/30#)Å!./3bc)(Z_!

,.™01l%!F0'Zπ

!"N/6%&!8&*Ek2o&./!+0&!"(#1+23R&6!"P+!(m&6!"()1,n

0414$%M$X2M$@`@R$+./01,23Y

34`Å!./(1Z2)*!,3(,)c°Z!û1GZ~(`3c#%!,]X)XY!$bh!./b)Z-n!,\)GH!./(0:(%!,Wb32.3)')3°ZC,]cm!./2df!(I!,',X!«/)Z_!(`3c#%!3Db3`Xf!
UV!3l,)2!,3(,)H!./(1Z2)*n!UΩI!.jlZ2!./Åk!030Z,H!./(1Z2)*(I!`^/¶)F+m!G(Z!\,C
8=>0r><b&8=6@=E:&mE7&8=;l@>E:_?7l<T&8=C0VE2%eX!3DX)2!(0:(%!X,/)%!d)2!$G,()%!F20Z('£Z!,3(3c≠!]XX£.(I!./12GZü!./($c))I!,12GZü!
30#)Å!(`3c#)I!/3b))2!.™01l%!,30#)Å!û](ZH!./(12,i!./3V!3b°f!UV!3$+)-!\X5!./F20Z(´C,G•)2£.!(Z!3Db(m!\Åß!./F2.(´!FZ/(1Z2)*n!,/GI!
UV!./$+)+%n!)(GI!.]3FZ2!GH!(G,I!(I!(G,0Z_!12)≠!./30#)Å!F(•ZF%!(12,iC



"#$%!#)

UV!(E:f!./$Z~_!./3V!)D0#Å!U)°Z!\Å.!./0,i!(I!./(1Z2)*n!)3f!3$X)X!(G,0Z_!./3X`H!,3"()(¶!(*!32G)J!12GZü!./30#)Å!]cm!30#)Å!
.™01l%C

>?<7EI&a<s>:&128CB<%eX!)3)b2!/FEÄ!./(0:(Z_!./$",H!]cm!("ZX2!3(,)H!(3EXXY!3b(¿!FX2'%!(E)0%!(I!./(2,0%!]0X(Z!)3Ec-!.™(2!
F3$X)X!./(1Z2)*!,30#)Å\ZC]ZXY!(Z!)3f!3(,)H!./(1Z2)*!./+Z©(%!FÅ.3°Z!(I!eFH!(0:(%!3(3c≠!\Åß!.™1GZH!./FX)c%!(I!./3(,)H!
Td)2!./(D+)X[CeX!33®(I!FEÄ!.™(•c%!.§3Vo

•3(3c≠!./(0:(%!d)2!./$G,()%!(3'2£.!/c3'Z2Y!./EZX/%!UV!û$X!(2.GJ!./3b,-!./($c)%!/F)*!(03'Z_!$2U)%!/#©Z_!)E)1,I!UV!0#ù!
./('3(*C

•3D+)f!./(0:(%!(0ZbFZ_!'(*!./3F2]Z_!./3V!3DEX!("X2£.!/cX`H!/(,."c%!30#)Å!./(1Z2)*!./+Z©(%!FÅ.3°ZC

8=>t0uv%UV!(E:f!./$Z~_n!)3f!./32G)J!G•)2£.!]cm!(1Z2)*!./(0¿!./3V!30X2∫!3$_!(,®,i!FE)0¶n!,®*!./(Z0¿!`l,l!]2)®%!/¶C,eX!
343V!./(0¿!(I!./(0:(Z_!./X,/)%!d)2!./$G,()%n!û,./°)©Z_!./$G,()%n!û,./(abbZ_!./$G,()%n!û,!./(Z0$)I!./`Z")IC

>i<F%3bEm!ûk!(0:(%!X,/)%!d)2!$G,()%!T3E(H!]cm!30#)Å!F20Z(´!(3EXX!./+lZ]Z_!UV!:2,5!(Z!FEX!./0J.i[!W/m!3$b)I!
W(GZ0)%!,",H!./('3(EZ_!./(Db3°XU%!W/m!./`X(Z_!.™bZb)%C!,3E(H!3c≠!./(0:(%!(*!û2FE%!12GZü!30#)Å!)E(c,I!UV!elZi!(D$XXn!
(•Ho!./$(Z)%n!,(2.U-!./()Zß!,./"25!./"$V!,./0:ZU%!./"$)%n!,3,J)*!./lEZf!,./(,.X!./¢Å.©)%n!,./(4,∞C!,3DEØX!(G,0Z_!3c≠!
./+lZ]Z_!F(•ZF%!(1Z2)*n!/GH!(12,i!ûd2.®¶!./(D$XXY!./3V!3aXk!UV!./0°Z)%!W/m!3$+)-!dZ)%!./F20Z(´!/3$b)I!W(GZ0)%!,",H!
./`X(Z_!.™bZb)%!W/m!./('3(EZ_!./(Db3°XU%C

>i<F%)$3Z∫!('(,]%!(I!./$2U))I!./Å)I!)E2®,I!(03'Z3°f!UV!./(3'2!W/m!./3X2)h!]cm!./1a,I!./(Z/)%!jX.2Y!./3XU-!./0+Xkn!
,(`"g!.~$3)ZlVn!,.™2FZπ!F1GH!ûU®HC!~!)30Zbh!\Å.!./(12,i!(*!ûk!F20Z(´!(D$XX!UV!\Åß!./(2$c%n!/Å/≠!),"5!F40¶!
eZ©f!FÅ.3¶C
3+22!./(0:(%!r(I!`^H!û2FZπ!./(3'2!†30#)Å!(12,]£Z!eZ©(£Z!FÅ.3¶!/(XY!b0%n!F°X5!G3)h!(Z/V!)cFV!FZ$3)Z'Z_!./$2U))IC
eX!3"F¿!(`2'Z_!,dZ)Z_!./(12,i!./+Z©f!FÅ.3¶!(#)XY!/c(1Z2)*!,./F2.(´!./(b3+Fc)%!.™`2∞C!,/GIn!]0X!3"()f!./(12,i!
,3`l)l¶!,30#)Åß!,WG(Z/¶n!GZI!\X5!./(0:(%!3cF)%!$Z'%!./$2U))I!rX,I!ûI!3G,I!/°Z!]^e%!FZ/(FZX2._!.™`2∞C

>i<F%33c+m!(0:(%!('3(E)%!(0$%!/3"()f!,30#)Å!(12,i!3Ec)(V!/('3(E°Z∑!/3+X)f!X]f!(Z!FEX!./(X2b%!/cl^h!./Å)I!3`c#,.!]I!
"#,U°f!./X2.b)%C!33,/m!./(0:(%!(ba,/)%!3$X)X!3X`^_!./(12,i!,3"()(°Z!,3`l)l°Z!,30#)Å\ZC!,3DEX!./(0:(%!./('3(E)%!
(ba,/%!F1GH!2©)ù!]I!./(12,i!(I!FX.)3¶!/0°Z)3¶C



"#$%!#*

8=>?<7EI&Zh&wk<7&8=178>fo3+,f!ûk!(0:(%!r]cm!.™2'¿!rF30#)Å!./EX)X!(I!./(1Z2)*!UV!U32Y!J(0)%!(E)0%n!]cm!ûI!)D$+-!GH!(12,i!
(0°f!e"X£.!($XX£.!/cF20Z(´C,UV!WlZ2!GH!(12,in!)3f!3"()f!,30#)Å!]XX!(I!./3X`^_!/c(12,i!F0Zü£!]cm!e"X!./F20Z(´!./(2',C

0H1H5%]1*a$)*+,-$+./01,23

WI!./(FZXª!\V!./X/)H!./Åk!0b321X!F¶!UV!./(+Z2F%!./3V!03EZ(H!F°Z!(*!./(12,in!U),U¬ ±2WlZ2£.!/°)Gc%!WX.230Z!/c3X`^_C!)D$XX!X/)H!
./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MN`(b%!(FZXª!jX.2Y!./(1Z2)*o!./$,G(%!./')XY!,./31Z2≠!,./1(,H!,./3GZ(H!,./+X2Y!

]cm!./3G)5C

!"#$%&68&(P1/p&./!+0&!"(#1+23

b)3f!3¢l)%!(FZXª!WX.2Y!./(1Z2)*F(J)X!(I!./3#")H!UV!./+bf!./•Z/≈!(I!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNn!,/GI!
(I!./(°f!ûI!0+Xf!/($%!]Z(%!](Z!)0l,k!]c)¶!GH!(FXûC
8=;@l>:&8=`E63o)D+Xf!\)GH!$,G(%!./(12,i!WlZ2£.!jX.2Y!./(1Z2)*,"0*!./+2.2._!./`Z"%!FZ/(12,in!/)D$XX!F,®,π!.™X,.2!
,./(ba,/)Z_!,(b3,)Z_!$X,X!./3$(H!T./bcl%[/GH!(b3,∞!(I!(b3,)Z_!.jX.2YC!]D2±Ä!("lc¿!./$,G(%!UV!(2$c%!./3$X)X!
,./3E2)5!,1D2±π!F(J)X!(I!./3#")H!UV!W]X.X!./(12,iCWI!\)GH!$,G(%!./(12,i!Tû•0Zü!](c)Z_!./3`l)ln!,./30#)Ån!,.jd^-[

®2,2k!/3$X)X!./3¢))2._n,/¶X,2!(°f!UV!.3`ZÅ!./+2.2!l,.H!(XY!./(12,iC

$."/0&1/'23&
'($4"2,5

!")6$(Q&!"N2/0

!"*#1+h

!"#$%&!"*$1(%

!"*$2I

>i<F%33,/m!(0:(%!X,/)%!d)2!$G,()%!F20Z('£Z!/cX],Y!,./3,])%!®X!./E05!./+Z©f!]cm!0,i!./'0ù!T./'0bZ0V[!T@êÃ[n!/3$+)-!
dZ)3¶!UV!J)ZXY!3,])%!./('3(*!FZ™bFZh!./'Å2)%!./3V!ûX_!W/m!./E05!./+Z©f!]cm!0,i!./'0ùC!)3(•H!X,2!û$X!\Åß!./(1Z2)*n!./3V!
3E(H!UV!WlZ2!\Å.!./F20Z(´nUV!30:)f!X,2._!/3,])%!eZXY!./('3(*!./($cV!F4•2!./E05!./+Z©f!]cm!0,i!./'0ù!]cm!./('3(*C!G(Z!
)1(H!F20Z('£Z!«`2!UV!WlZ2!\Å.!./F20Z(´!WeZ(%!$(c%!/X],Y!./(12])I!W/m!./32G)J!]cm!3¢))2!./b)ZbZ_!]cm!./"E)X!./,l0VC!
3'3(*!'()*!dZ)Z_!\Åß!./(1Z2)*!(E£Z!/3D03´!(`2'Z_!]cm!(b3,∞!./F20Z(´n!,3bEm!/3$+)-!dZ)%!./F20Z(´C



"#$%!$+

3®(I!./$,G(%!./')XY/c(12,iûI!)G,I!(X)2!./(12,i!,.®$£Z!UV!3$X)X!(I!)3`Å!./+2.2._!,(3m)3`Å\Z`^H!,®*!0:Zf!(I!./X]f!
,./3¢Å)%!./2.'E%!/`c-!F)©%!ûG•2!W03Z')%!/c(12,iC
8=C?<7xo3D1GH!(1Z2G%!û"$Zh!./("c$%l,.H!(XY!30#)Å!./(12,i!F4G(c°Z!û\()%!GF)2Y!/®(ZI!0'Zπ!./(12,iC]0X!W12.≠!û"$Zh!
./("c$%F#Z]c)%n!3JX.X!(cG)%!./(12,i!/°fC,)3,/m!(X)2!./(12,i!(°(%!3$X)X!(X∞!W12.≠!GH!"Z$h!("c$%!UV!GH!(2$c%!,G)#)%!
./+)Zf!F°Åß!./(1Z2G%C)X`H!(FXû!./31Z2≠!UV!"()f!0(,Å∫!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNF4G(c¶n!
FZb3`X.f!('(,]%!(I!.™X,._!,./E(c)Z_!./(DF)0%!UV!GH!(2$c%!(I!(2.$c¶C(•^o)3f!3$X)X!û"$Zh!./("c$%n!UV!(2$c%!./3$X)X!
,./3E2)5n!,3$c)c°f!/(E2U¶!\,)3°f!,X,2\f!,G)5!)2)X,I!./(1Z2G%!UV!./(12,iC
8=?>@Fo)'hûI!)G,I!(X)2!./(12,i!eZX2£.!]cm!30Z,H!./(12,i!F(+Z2F%!3®*!UV!.~]3FZ2!GH!(G,I!(I!(G,0Z_!./(12,i!./3V!
33^üf!(E£Z!/3"H!W/m!./¢Z)Z_!,3D$+-!./°X5CF3$X)X!®(ZI!.3#Z-./+"X(I!./(12,i!(*!û\X.5!./(0:(%!û,!./F20Z(´!û,!./+lZi!r]F2!
3`l)l!'()*!û01l%!./(12,i!T./(FZ12Y!,d)2!./(FZ12Y[r)'(¬ ±*!./(12,i!./1Z(H!GH!(2.$H!./(12,i!./"¢)2Y!(E£Z!~b3G(ZH!./",2Yn!
,./E(H!(E£Z!F#Z]c)%!/3$+)-!(`2'Z_!,dZ)Z_!./(12,iC
8=Cl<>Fo~!3DEX!./(2.$H!,.™X,._!,./E(c)Z_!./(Db3`X(%!UV!./(12,i!('2X!(b3,X]Z_!UΩ0°Z!~!3E(H!(E£Z!FG#ZüY!(Z!/f!3GI!(3GZ(c%!(*!
FE®°Z!./FEÄC!WI!(X)2!./(12,i!(ba,H!]I!3l,)2!Wb32.3)')%(E)0%!3D$XX!U)°Z!GH!ûX.Y!,](c)%!F0Zü£!]cm!(Z!)c)°Zn!FZj®ZU%!W/m!U°f!
./F)©%!,./b)Z-!./Åk!)D0#Å!U)¶!./(12,i!,)E(H!®(I!e),X!($XXY!/®(ZI!3GZ(H!'()*!]0Z"2!./(12,iC
8=ClEEGoWI!./(1Z2)*!./(D$XXY!,./(D`ll%')X£.!3,.'¶!3$X)Z_!,(bZ©Hn!\Å.!û(2!$3(VCWI!ûbc,h!(,.'°%!(X)2!./(12,i!/3c≠!./3$X)Z_!
,./(bZ©H!,./3¢))2._\V./3V3D$XX!(X∞!0'Zπ!./(12,i!F4G(c¶!,.™•2!./Åk!b3$X•¶!~$+£ZC!,)DEØX"0*!./+2.2./(DE3(±X!]cm!./F)Z0Z_!
,./(Ec,(Z_!F(•ZF%!X/)H!)b321X!F¶!(X)2!./(12,i!UV!3G))5!û01l%!,(G,0Z_!./(12,i!/3l,)2!F)©%!./(12,iC

0H1H6bc1d+7$%Z,+d+./01,23

!9:&"7;&12#+3&#'$<-+*=
Gf!(0¬Z!)E25!(X)2£.!/(12,i!30+"¶!./`F2Y!./GZU)%øW0¶!(X)2!./(12,i!./Åk!)3(3*!F(°Z2._!((3ZJY!3b(m!∂./(°Z2._!./"cF%∂!UV!WX.2Y!
./(1Z2)*n!,/G0¶!)`1m!û,!~!)b3l)*!./3EZ,I!(*!U2)-!./E(H!û,!û"$Zh!./("c$%CU(•ZH!Å/≠oeX!)G,I!(X)2!./(12,i!`F)2£.!UV!

'X.,H!./F)Z0Z_n!,30:)f!./E(Hn!,3`l)l!./b)0Z2),\Z_!./(3,eE%n!/G0¶!~!)b3l)*!W`lZ2!U2)-!./E(H!FZ™](ZH!./(lc,h!W0'ZJ\Z!FZ/1GH!
./(lc,hC,]c)¶∑)#3+2!U2)-!./E(H!,û"$Zh!./("c$%/c+)ZXY!,./3,."H!./^J()IC
,FZ/lF*!)l2π!\Å.!./b)0Z2),!./ba.H!./3Z/Vo!∂(Z!.jX.2Y!./#E¬Z/%!/c(12,iø∂\H!\V!UI!T)$3Z∫(°Z2._!0Z](%!33Ec-!FZ/bc,≠!,./3#Z]H!
.j0bZ0V[øûf]cfT)$3Z∫(°Z2._!"cF%!3D2GJ!]cm!.jX.2Y!./3+0)%!/c(X`^_!,./(`2'Z_[ø
.j'ZF%!\V!ûI!WX.2Y!./(1Z2)*!∂3'(*!F)I!./Ecf!,./#I∂!(E£ZC,)DEX!./3,.JI!b2!0'Zπ!WX.2Y!./(1Z2)*!140°Z!14I!./EX)X!(I!('Z~_!./$)ZYC



"#$%!$!

)D2GJ!UI!WX.2Y!./(1Z2)*!]cm!.™U2.X!FZ]3FZ2\f!]0Z"2!./(12,iC!,)b3cJf!./(°Z2._!./3V!3(GI!(X2.ü!./(1Z2)*!(I!./+)ZXYn!,./3(G)In!
,./3$#)J!,./3,."H!F#Z]c)%C!(X)2!./(12,i!T./Åk!)3+I!UI!3,')¶!./#2)-!]0X3¢)2!3$X)Z_!./E(Hn!,W]ZXY!323)h!.™,/,)Z_!/3¢)2!./,.e*!
./()X.0V[!)b3l)*$H!./0J.]Z_!]0X(Z!3014n!,3$X)X!./(Ec,(Z_!./3V!)(GI!(1Z2G3°Zn!,,e_!,'°%!./(1Z2G%C
,)D2GJ!∂4X\∂WX.2Y!./(1Z2)*!]cm!./G#ZüY!UV!WX.2Y!./(1Z2)*!,./G#ZüY!./3+0)%!UV!./3`l)l!,./3+X)2n!,./+)Zùn!,(2.eF%!./E(HC!)D')h!
∂./Ecf∂]cm!ûb©c%!∂(Ir)#EHr(ZÅ.r(3mø∑/c34GX!(I!WX.2Y!./(G,0Z_!./3+0)%!jX.2Y!./(1Z2)*!F01Zl!,UZ]c)%C)bEm!∂]cf∂WX.2Y!./(1Z2)*!
W/m!./$#Z:!]cm!(•c_!./+)X!./•^•V!,3+))f!û01l%!./(12,i!FZb3(2.2!/®(ZI!3$+)-!.™\X.5!./(01,XY!,./,",H!W/m!./¢Z)Z_!./(2',YC

ay:&ayE73&45&4X\&@Z5&w6873&8=>?<7EI
)E(H!X)Õ)X!(X)2!(12,i!UV!(0:(%!('3(E)%!($c)%n!,)0#Å!(12i!3Ec)(V!)D2GJ!]cm!̀X(Z_!./3Ec)f!./3E,)®V!/cl^h!./(3b2F)I!
/)3(G0,.!(I!./E,XY!/c(X2b%C!U°,!`F)2!(`®2f!UV!WX.2Y!./(1Z2)*n!,$Z"H!]cm!X2'%!./(Z'b3)2!UV!('ZH!3"()f!,3`l)l!
./(1Z2)*C!,(*!Å/≠n!,.'¶!X)Õ)X!(Da`2£.!./G•)2!(I!./3¢))2._!./3V!ûX_!W/m!34`)2!./(12,i!/EXY!(2._C!

,UV!),f!(I!.™)Zfn!b4H!X)Õ)X!û$X!û]®Zü!./#2)-!./(+2F)I!(0¶n!û/)bIn!(ZÅ.!)'2kø!/±f!GH!\Å.!./34`)2ø

2X!û/)bI!eZ©^o!∂$b0£Z!X)Õ)Xn!™G,I!"2)$£Z!(E≠n!û0_!(X)2!(1Z2)*!2.©*!/c¢Z)%!]0X(Z!)3Ec-!.™(2!F34GX≠!(I!30#)Å0Z!GH!
û01l%!./E(H!UV!./,e_!./(D$XXC!./3+Z2)2!~!31,F°Z!1Z©F%n!,0ZX2£.!(Z!0,.'¶!û)%!(1Gc%!(*!./'°%!./(Z0$%C!,/GI!UV!./,.e*n!)1E2!
û]®Zü!./#2)-!ûI!./,e_!./,$)X!./Åk!33,."H!(E°f!U)¶!)G,I!]0X(Z!3lch!(0°f!3bc)f!1Vün!û,!]0X(Z!32)X!.j1Z2Y!W/m!,e,i!

`l4!(ZC!U°f!)E3+X,I!û0≠!~!3°3f!F4k!1Vü!b,∞!./,UZü!FZ/(,]X!./0°Z©V!,.™\X.5∂!T3$+)-!.™\X.5!./(lc,F%[C

((Z!'EH!X)Õ)X!)D#G2!UV!.™(2C!WI!.~/3J.f!FZ/,e_!./(D$XXn!,./(,.J0%n!,./0lZ-!UV!3$+)-!.™d2.Ä!û(2!(°f!'X£.n!/GI!(Z!d#H!
]0¶!X)Õ)X!\,!∂UI∂!WX.2Y!./(1Z2)*∑!U3,U)2!F)©%!(D$#JY!/c#2)-!,.3FZi!ûbc,h!F0Zü!UV!e)ZXY!û]®Zü!./#2)-!~!)+H!û\()%!]I!
∂]cf∂!WX.2Y!./(1Z2)*C

G(Z!UV!(•ZH!(12,i!X)Õ)Xn!UEcm!./2df!(I!ûI!GH!./',.0h!./3+0)%!/c(12,i!3D1)2!W/m!û0¶!b)D0#Å!F0'Zπn!/GI!)3bFh!3¢))2!
û]®Zü!./#2)-!UV!$X,≈!34`)2n!/Å.!)'h!ûI!)DE)¬I!û]®Zü!./#2)-!./'DXX!,)3f!3X2)F°f!(2.2£.!,3G2.2£.C!

UZ™(2!Gc¶!)3Ec-!FZ/3,.JI!,(X)2!./(12,i!./')X!\,!./Åk!)3(GI!(I!3$+)-!./3,.JI!F)I!∂]cf∂!,∂UI∂!WX.2Y!./(1Z2)*C



"#$%!$#

,)G(DI!./b2!.™bZbV!,2.ü!0'Zπ!ûk!(12,i!UV!3$+)-!./3,.JI!F)I!∂]cf∂,∂UI∂WX.2Y!./(1Z2)*C]cm!./2df!(I!ûI!'()*!(X2.ü!
./(1Z2)*!/X)°f!`F2Y!e,)%!UV!GHÆ(I!∂]cf∂,∂UI∂WX.2Y!./(1Z2)*n!UΩI(I!./®2,2k!](H!eZ©(%!/$"2!0+Zl!./®E5!,./+,Y!/X∞!(X)2!
./(12,i!,./34GX!(I!û0¶!)E(H!]cm!3$+)-!./3,.JI!F)I!'Z0FV!WX.2Y!./(1Z2)*o∂./Ecf∂,∂./#I∂C

!"#$%&78&(6!O5QP2]&YEM&6,]&./!+0&!"(#1+23

>$"?@&AB-/3&$2*+&#'$<+"C&7D&2'*%&#'$6(+E&F2#+3&$<-+*=&#'(>$*0&GHIJKLM&NGHI
]cm!./2df!(I!UZ©XY!3"0)5!(°Z2._!WX.2Y!./(1Z2)*!W/m!U©3V!∂./#I∂!
,∂./Ecf∂n!UΩI\Å.!./3"0)5!)E3F2!`l,Y!û,/m!UV!3$X)X!`"Z©g!(X)2!
./(12,i!./0Z'¿C
UV!WX.2Y!./(1Z2)*!.™G•2!1(,~)bZ]X!0(,Å∫!./G#ZüYUV!./3E25]cm!
./(°Z2._!./(lc,F%!(I!(X2.ü!./(1Z2)*n!,eX)G,I!./0(,Å∫!ûX.Y!/3+))f!
(b3,)Z_!./(°Z2Yn!,3$X)X!('Z~_!./3$b)I!,,®*!`2)l%!/('Z~_!
./3l,2!./,:)#VC,(*!,',X!]XY!0(ZÅ∫!/G#ZüY!(X2.ü!./(1Z2)*n!UΩI!X/)H!
./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MN)+b(°Z!./m!û2FE%!
('Z~_!\Vo

!"#$% !"'(

$('!")*+,'!-./&'"0$&'!"12*3'
)1(45*,6

7*8'*9:'9;1*<'.2*3'!"$#2%=6

$('>%='!"?*(@A'!-./&'"12*3'
!"$#2%='BC!6

7*8'*$7>>('!"9%!D&'$E'
FD;(G'!"$D5;,6

$('!"9751,'!"$H9%I0,'"JC!'
!"$#2%=6'

F*K'>;K'.L'!"$#2%=6'

B&'9%M@'$N(O2'9HJ@@'
!"$#2%=6

$('!"$%!2@'!"9L'*>)PL'Q@!29J('
)1(45*,6

!"#$%&88&5(6Sq&$i1W0&/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&r/"2%&9&$.('/*:9&$r



"#$%!$$

C[0E:&w6873&8=>?<7EI&*dZ/F£Z!(Z!)D1Z2!W/)°Z!('3(E%!FZbf!∂]cf∂WX.2Y!./(1Z2)*C\H!)b3l)*!(X)2!./(12,i!3$X)X!.™X,._!,./E(c)Z_!
./(0ZbF%!/®(ZI!0'Zπ!WX.2Y!./(1Z2)*n!,3,:)#°Zø
8=[E<63&@8=^ja<b&8=1E0E:&rdZ/F£Z!(Z!)D1Z2!W/)°Z!('3(E%!F;;;!∂UI∂WX.2Y!./(1Z2)*C(•ZH!Å/≠oG)5!)3,."H!(X)2!./(12,i!(*!.§`2)I!
,)c°(°f!,)$H!./0J.iø
8H6873&8=?dyE:_8=28CE:r\V!eX2Y!(X)2!./(12,i!]cm!WX.2Y!Å.3¶C(•ZH!Å/≠o\H!)b3l)*!(X)2!./(12,i!3$X)X!.™,/,)Z_!,WX.2Y!
./,e_!,30:)f!./E(H!FG#ZüYø
8=>B<78b&8=d<y:&1[k<A&8=C0>E:r./+X2Y!]cm!3lF)-!./G#Zü._!./3+0)%!,./+)ZX)%q./F)0)%n,.jX.2Y!./1`")%q./Å.3)%!UV!b)Z-!(1Z2)*!
./30()%C\H!)b3l)*!(X)2!./(12,i!3$X)X!.™X,._!,./E(c)Z_!./(0ZbF%!./`Z"%!F+lZi!./30()%n!,3,:)#°Zø

8=lV<T38=d<yE:

WX.2Y!./(1Z2)*!./#0)%

!WX.2Y!.b3FZe)%!/c0lZ-
!3$X)X!1Z(H!/�01l%!./^J(%!/0'Zπ!./(12,i
!WX.2Y!./'X,H!./J(0V!./EZf!/®(ZI!./E(H!UV!./,e_!./(D$XX
!3$X)X!,'(*!./(+Z))ù!/+)Zù!3+Xf!./(12,i
!3$X)X!,3E+h!,WX.2Y!,$H!(bZ©H./(12,i
!012!(Ec,(Z_!./(12,i!F1GH!.b3FZeV!F)I!'()*!û"$Zh!./("c$%
!3$X)X!,WX.2Y!,3`#)5!(`Zl2!./(12,i
!,®*!./0:f!./c,'b3)%
!34GX!(I!ûI!3bc)(Z_!./(12,i!Å._!',XY!(+F,/%
!3$X)X!,e_!W$X.≈!./3¢))2._!,û\()3°Z,(E2U%!«•2\Z!]cm!./(12,i
!3`l)l!,WX.2Y!./(,.J0%!,0#+Z_!./(12,i

./+)ZXYq./E^eZ_!./F)0)%

!2a)%!∂./",2Y!./GF)2Y∂!/c(12,i!X.`H!($#:%!./(abb%
!(0Z"2Y!./(12,i!T3EJ)J!./34))X[
!W)"ZH!./2a)%!r,®*!3$X)Z_!"EF%!,/GI!(0l+)%
!3+X)f!(^$:Z_!ûX.ü!(#)XY!™]®Zü!./#2)-UV!./,e_!./(0Zbh
!3b°)H!F)©%!U2)-!(03'%
!./3,."H!F1GH!.b3FZeV!T/#:)£Z!,G3ZF%[n!F(Z!UV!Å/≠!.~b3(Zi!./01l
!3$#)J!û]®Zü!./#2)-!/(3ZFE%!./3,')¶!]I!l)h!`Zl2!,3$+)-!.™\X.5

.jX.2Y!./1`")%q./Å.3)%

!./(°Z2._!./30:)()%
!.~\3(Zf!FZ/3#Z")H
!./+X2Y!]cm!3,/V!(°Zf!(D3EXXY!UV!./,e_!Å.3¶
!./3#G)2!./(0l+V
!./3#G)2!./3$c)cV
!.~0®FZl!./Å.3V
!WX.2Y!./,e_

./(°Z2._!./`Z"%!F+lZi!

./30()%

!U°f!e)f!./+lZi!./30(,k!,0(ZÅ'¶!Tû,!l2)+%!./31¢)H[
!U°f!(`3c5!û"$Zh!./("c$%./(1Z2G)I!UV!(1Z2)*!./30()%
!U°f!F)©Z_!./30()%!./(DE+XY!,.b3G1ZU°Z
!./E(H!FG#ZüY(*!('(,]%!(I!./12GZü!./(0#Å)I
!./3EZ(H!(*!./®¢,l!./#2)XY!/F)©Z_!./3l,)2
!W:°Z2!./$bZb)%!./•+ZU)%

!"N/6%&"8&kH1so&5(6Sq&$i1W0&/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&9&$.('/*:9&$



"#$%!$%

)`3c5!(b3,∞!./(°Z2._!./3V!)$3Z'°Z!(X)2!./(12,i!UV!GH!('ZH!(I!3c≠!./('Z~_!,U+£Z!/$'f!./(12,i!,X2'%!3E+)Xß!,(`Zl2ßC
,]cm!./2df!(I!.`3^U°Zn!3b3#)X!GH!./(1Z2)*!(I!.b3`X.f!\Å.!./0(,Å∫n!F(Z!)®(I!F1GH!ûU®H!.§3Vo

•3$X)X!.™01l%!]cm!0$,!1Z(H!,323)F°Z!F$bh!.™,/,)%!,F1GH!(D3bcbH∑
•Xe%!./'X,H!./J(0V!,3$X)X!./E,.(H!./(32.Fl%!U)(Z!F)0°Z!/`l%!./(12,i∑
•3$X)X!](c)Z_!./3,2)X!T/GH!(I!./(,.X!,./(+Z,/)I[,30#)Å\Z∑
•,®*!e,.]X!./3,."H!,30#)Å\Z!F(Z!)0Zbh!û"$Zh!./("c$%∑
•,®*!0:f!1a,I!./(,:#)I!/cEZ(c)I!./(3l,])I!,12GZü!./30#)Å∑
•3,e*!./(`Zl2!,(2.eF3°Z∑
•,®*!0:Zf!/®(ZI!3cF)%!./(1Z2)*!/(EZ))2!./',XY!./(+F,/%n
•,®*!,WX.2Y!](c)%!WX.2Y!./3¢))2C

(*!.JX)ZX!(ba,/)Z_!(X2.ü!./(1Z2)*!(I!(1Z2)*!Fb)l%!0bF)£Z!W/m!(1Z2)*!ûG•2!3E+)X£.n!330Zbh!./$Z'%!/J)ZXY!(Z!)cJf!(I!(E2U%!
,(°Z2._!,bc,G)Z_!UV!GH!('ZH!(I!('Z~_!./G#ZüY!3c≠C,]^,Y!]cm!Å/≠n!UΩI!ûG•2!./+X2._!$bZb)%!,3()J£.!./3V!)l,¬2\Z!(X2.ü!
./(1Z2)*!(*!(2,2!./,e_!\V!UI!(E2U%!./FX.©H!./(3Z$%!/(EZ/'%!./3$X)Z_!T3'Z,J!b+5!./(,.J0%n!,0J.]Z_!./#2)-n!,.™X,.2!./¢Z(®%n!
,./'X.,H!./J(0)%!./(3¢)2Yn!,./(`Zl2!d)2!./(3,eE%[,3$X)X!ûk!G#ZüY!TûX.üq(°Z2Yq](c)%[!ûG•2!(^ü(%!/3cF)%!.~$3)Z'Z_!./`Z"%!/GH!
$Z/%C
UV!$)I!ûI!GZU%!('Z~_!./G#ZüY!.™2F*!./`Z"%!FΩX.2Y!./(1Z2)*!3EX!UV!dZ)%!.™\()%!/®(ZI!0'Zπ!./(12,in!)2GJ!0lZ-!X/)H!
./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNF1GH!`Zg!]cm!('Z~_!G#ZüY!∂./Ecf∂UV!('ZH!3+0)%!WX.2Y!./(1Z2)*!,./('ZH!
./`Zg!F+lZi!./30()%C!,(*!Å/≠n!U+X!3f!WX2.∫!3+))f!Å.3V!UV!./(c$-!ŒŒ/(bZ]XY!(X2.ü!./(1Z2)*!]cm!e)Zù!3"0)#°f!./EZf!UV!GH!
('ZH!(I!('Z~_!./G#ZüYn!,)(GI!./,",H!W/)¶!]F2!./(,e*!CÖÖÖCtx>pyNBCNMy

04147%:+FB$QR$F91-%0:Ve$@5/=U$V)W(1WR

](^!]cm!W0'Zπ!./(1Z2)*!./30(,)%!,.j0bZ0)%∑)'h!3lF)-!('(,]%!GZ(c%!(I!G#Zü._!WX.2Y!./(1Z2)*!T2.'*!./(c$-!.™,H]I!G#Zü._!
WX.2Y!./(1Z2)*[Fl2)+%!(3,.J0%!`^H!GZU%!(2.$H!$)ZY!./(12,iC,3$+)+£Z!/°Åß!./¢Z)%n!,®ØEØ_!./EX)X!(I!./(0:(Z_!(`llZ_!/X,2Y!

$)ZY!./(12,in!,./3V3b3`X(°Z3c≠!./(0:(Z_/3$X)X!(2.$H!(1Z2)E°Z!(I!./FX.)%!,$3m!./0°Z)%C3$XX!(2.$H!X,2Y!$)ZY!./(12,i!
./3bcbH!./(0l+V!/�01l%!./3V!3$+-!û\X.5!./(12,i!û,!ûd2.®¶C



"#$%!$&

./1GH!9n!(•ZHo3"()f!X,2Y!$)ZY!(1Z2)*!,F2.(´!/c(abb%!./EZ/()%!/c$)ZY!./F2)%C!UV!\Åß!./$Z/%n"D,2_!X,2Y!$)ZY!./(12,i!F40°Z!
bcbc%!(I!./`l,._!33f!UV!WlZ2!X,2Y!./(12,i!,\,!(•ZH!,.$X!
/0(,Å∫!X,2Y!$)ZY!(12,iC
3F0_!(0:(Z_!30(,)%!,W0bZ0)%!û`2∞!UG2Y!X,2._!$)ZY!./(12,i!
./((•c%!UV!3"Z()f!û`2∞n!F(Z!UV!Å/≠!./0(ZÅ∫!./X.©2)%n!û,!./0(ZÅ∫!
./`l)%!û,!./0(ZÅ∫!./c,/F)%!./(DEX/%CeX)`3c5!./3bcbH!./Xe)-!/(`llZ_!
X,2Y!$)ZY!./(12,i!,")Zd3°Z!.`3^UZ!GF)2.!F)I!./"0Z]Z_!
,./(0:(Z_n!,WI!GZI!/°Z!0#ù!./°X5C,]0X!3'()*!.™01l%!UV!3bcbH!
X,2Y!$)ZY!./(12,in!)b3l)*!(X)2!./(12,i!,U2)-!./E(H!./2©)ùo

•3$X)X!./(2.$H!./3V!32Fl!./(12,i!(I!./FX.)%!W/m!./0°Z)%C

•3$X)X!./E(c)Z_!./3V!)'h]cm!U2)-!](H!./(12,i30#)Å\Z!`^H!
(2.$H!X,2Y!$)ZY!./(12,iC

•3,®)¿!G)#)%!.b3`X.f!X,2Y!$)ZY!WX.2Y!(12,i!/,®*!0(,Å∫!
jX.2Y!./(1Z2)*

•3'b)X!G)#)%!](H!./(1Z2)*!UV!F)©%!(I!∂./+),X∂$)≈!3aXk!
./3¢)2._!./3V!eX!3$X≈!™k!e)X!W/m!3¢))2._!UV!(EZ))2!
./(1Z2)*!.™`2∞C

0H1H8W/=fg$%:+FB%0:Ve*.9B$+./;C:D$E*+,-$
%01,23$+.C5/9#$")*+,-.!/")*

(*!WX2.≠!ûI!\0Z≠!./EX)X!(I!(`llZ_!X,2Y!$)ZY!./(12,i!UV!(0:(Z_!elZi!./30()%n!UΩI!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!
<MNPQRS!L<MN)b3`Xf!0(,Å'¶!./`Zg!F(2.$H!./(12,iC)(GI!WX2.∫!0(,Å∫!(2$c%!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!
<MNPQRS!L<MNUV!X,2Y!$)ZY!./(12,i!./+Z©f!û,!eX)G,I!eZ©(£Z!FÅ.3¶!WI!/f!3GI!X,2Y!./$)ZY!(3,U2Y!X.`H!./(0:(%C

)'X2!.j1Z2Y!W/m!û0¶!/)ù!(I!./®2,2Y!30#)Å!./(2.$H!3FZ]£Zn!,W0(Z!33#Z]H!(*!FE®°Z!./FEÄCU^!)(G0≠!./FXü!F(2$c%!,W)+ZU°Zn!•f!./FXü!
UV!./(2$c%!./3V!3c)°ZC)J)X!Å/≠!(I!(2,0%!0(,Å∫!./(2$c%!,eZFc)3¶!/c3G))5!UV!('(,]%!(`3c#%!(I!./(1Z2)*!,./+lZ]Z_C
)3G,I!./0(,Å∫!./(0+¬¿!/(2.$H!WX.2Y!(1Z2)*!./30()%(I!≤(2.$Ho!./3$X)X!,./3E2)5n,W]X.X!./(12,in!,3`l)l!./(12,in!,30#)Å!
./(12,in!,Wd^-!./(12,iC

!"#$%&;8&5(6Sq&(+!)%&)210&./!+0&!"(#+6K
#$%&'()*++<,-01=0,$&>



"#$%!$'

!"#$%&!?8&5(6Sq&(+!)%&!"(#+6K&,-&/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&9&$.('/*:9&$

"D(¬ ±f0(,Å∫!(2.$H!(12,i!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MN/)G,I!./0(,Å∫!(3,.J0£Z,1Z(^n!,/¶!û\()%GF)2Y!
UV!b)Z-!./+lZ])I!./30(,k!,.j0bZ0VCdZ/F£Z!(Z!32GJ!./(0:(Z_!./30(,)%!F1XY!]cm!3"()f!./(12,i!,(2.eF3¶!,3+))(¶n,/GI!\Å.!./34G)X!
)l¢m!UV!FEÄ!.™$)ZI!]cm!û\()%!./(2.$H!.™`2∞!UV!$)ZY!./(12,iC
,FZ/2df!(I!,®,π!û\()%!3"()f!,30#)Å!./(12,i!UΩI!\Å.!~!)G#V!/®(ZI!0'Zπ!./(12,iC)'hû~!)+3"2.~b3•(Z2!]cm./3"()fn!
,./b)l2Y,./3+))f!./+,k!,./(3(Zb≠!/c(12,i!U$bhn!FH!)'h.~b3•(Z2!∂F(b3,)Z_!(3(Z•c%∂!UV!./(,.2X!,./'°,X!UV!GH!(2.$H!$)ZY!
./(12,iC

$+#6%&#'$<+"C&7D&2'*%&#'$6(+E&F2#+3&$<-+*=&#'(>$*0&GHIJKLM&NGHI
8=C;6E6&@8=C^7EG&Zh&]2z&8=>7;X:n3+,f!U2-!./(12,i!F3$X)X!./$Z'Z_!,.b3G1Z5!./#2g!,3$c)H!F)©%!./(12,i!,3"()f!FX.©H!/3$X)X!
./(12,iC!,(I!14I!('(,]%!./+2.2._!./3V!)3f!.3`ZÅ\Z!`^H!(2$c%!3$X)X!,3E2)5!./(12,in!3$X)X!.jlZ2!.jb32.3)'V!,./E(c)Z3V!
./Åk!b)E(H!(I!`^/¶!./(12,i!~$+£ZC
w4686&8=>?7@A∑,\V!./(2$c%!./3V!)3f!U)°Z!./3"2)¿!2b()£Z!FFXü!./(12,i!,)3f!3$X)X!(EZ/(¶!./EZ(%!,W]^f!û"$Zh!./("c$%./2©)b)I!
FZ/(12,iC,)+,f!U2)-!](H!./(12,i`^H!\Åß!./(2$c%!FΩ]X.X!\)GH!$,G(%!./(12,i!2U)*!./(b3,∞C

8=>78a1:&@8=C[EE\&@8=>9<T=:&@8=C^X\&{=Éäç|
UV!.j"X.2!./bZF-!(I!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNn!3f!WX2.∫!./(2.eF%!,./3+))f!,./b)l2Y!G(2$c%!

®(I!./(2.$HC!F)0(Z!3f!.b3FEZX\Z!UV!\Å.!.j"X.2!/)1(H!FX~!(I!Å/≠!./(bZü/%!,./3Ecf!./(DX2'Ø)œI!UV!GH!(2$c%!(I!(2.$H!
./(12,in!/3+X)f!W21ZX._!3,')°)%!,ûX,._!3Db3`Xf!UV!û01l%!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!T./(lc,h!./+)Zf!F°Z!UV!GH!
(2$c%[C!3,®¿!3c≠!./(+Z2F%!./(3GZ(c%!FXe%!(X∞!®2,2Y!](H!GH!(I!(2.$H!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!,WX.2Y!
./(12,i!(E£Z!/3$+)-!(`2'Z_!,dZ)Z_!./(12,iC



"#$%!$(

CdkEk&8=>?7@A%FXü£.(I!./,•Z©-!./(Dl,2Y!UV!
(2.$H!./(12,i!./(FG2Yn!)+,f!./#2)-!`^H!
(2$c%!./3`l)l!F,®*!`l%!30#)Å!1Z(c%!,(#"c%!
,`ll!3G()c)%!T,(2.$H!./(2.eF%!,./3+))f!
,./(bZü/%!,./3Ecfn!,bcbc%!.j(X.X!,d)2\Z[3+Xf!
0(,Å'£Z!/GH!û](ZH!./(12,iC33f!(2.'E%!\Åß!
./`ll!,3$X)•°Z!l,.H!U32Y!$)ZY!./(12,i!
/3EGù!./b)ZeZ_!./(D3¢)2Y!/c(12,iC
C0VE2&8=>?7@A%)°X5!./E(H!./),(V!/30#)Å!
./(12,i!W/m!e)ZXY!,WX.2Y!3lF)-!`l%!30#)Å!
./(12,ioe)ZXY!./#2)-n!,./3EZ(H!(*!./(bZ©Hn!
,WX.2Y!U2)-!](H!./(12,in!,X(´!./E0Z"2!
./(`3c#%!/`l%!./(12,i!Fl2)+%!(F3G2YC
wmje&8=>?7@A31(H!\Åß!./(2$c%!30#)Å!'()*!
û01l%!.jd^-!./^Jf!W0'ZJ\Z!]0X!0°Z)%!
./(12,in!,33®(I!./34GX!(I!3bc)(Z_!./(12,i!(*!./(b3#)X)In!
,'(*!./X2,ù!./(b3#ZXYn!,.b3G(ZH!.™01l%!.jX.2)%!,./(Z/)%!
./3EZeX)%!./`Z"%!FΩd^-!./(12,iC
,](,(£Zn!3D0'ØJ(2.$H!(E)0%!(I!./(12,i!FEX!.~03°Zü!(I!(2.$H!û`2∞!r(•ZH!Å/≠o343V!(2$c%!Wd^-!./(12,i!FEX!(2$c%30#)ÅßC~!
)E0V!Å/≠!3'Z\H!Wd^-!./(12,i!$3m!FEX!.b3G(ZH!(2$c%!./30#)ÅC3b3(2!û01l%!.jd^-!UV!./$X,≈!W/m!0°Z)%!(2$c%!30#)Å!./(12,i!
û,!(Z!FEX\Z∑/Å.!)0F¢V!(2.]ZY!FEÄ!.~]3FZ2._!FXü£.(I!(2$c%!./3$X)X!,./3E2)5!./(X2'%UV!(2$c3V!W]X.X./(12,i,30#)ÅßC

!"#$%&!!8&*i1YG9&(+!)%&/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&9&$.('/*:9&$



"#$%!$)

03139h=+h17$+.S:+,

/F,.FZ_!./+2.2!û\()%!GF)2Y!UV!WX.2Y!./(1Z2)*!FG#ZüYC3D1GH!F,.FZ_!
./+2.2!(2.GJ!./(2.eF%!UV!./(12,in!$)≈!)(GI!3b,)À!bFh!b)2!
./E(H!eX(£Zn!,W$X.≈!3¢))2._!]cm!ûbZù!./(Ec,(Z_!./(3,U2Y!û,!
W)+Z5!./(12,i!3(Z(£ZCUG2!U)°Z!F°Åß!./l2)+%n!,b,5!3l2π!]cm!
0#b≠!.™b©c%!./3Z/)%o!∂\H!.`320Z!./(12,i!./"$)¿ø,\H!(Z!J/0Z!
03F*!./(+Z2F%./"$)$%/30#)Åßø∂
/F,.FZ_!./+2.2!û1GZH!(`3c#%!,]X)XYn!,)E3(X!]XX!F,.FZ_!./+2.2!
./2b()%!]cm!l,H!(XY!./(12,i!,(X∞!3E+)Xßn!U®^]I./F)©%!./3V!
)3f!30#)Å!./(12,i!U)°ZC
)0F¢V!2Fl!](c)%!F,.FZ_!./+2.2!F(b3,)Z_!3$(H!WX.2Y!./(1Z2)*
,\)GH!./$,G(%!/#2)-!](H!./(12,iC!,3bZ]X!$,G(%!./(12,i!UV!
3,')¶!,(bZ]XY!(X)2!./(12,i!F14I!W'2.ü!û)%!3¢))2._!û,!.3`ZÅ!
FEÄ!./+2.2._!(I!`^H!](c)%!F,.F%!./+2.2C]cm(X)2!./(12,i!

"0*!./+2.2n,(E2U%!(I!)D12≠!(I!û"$Zh!./("c$%,(3m
)12G¶n!,Å/≠!UV!$Z/%!,',X!3,®)¿!(Z!F14I!(b3,∞!./bcl%n!
,FZ/3Z/V!3JX.X!UZ]c)%!,G#ZüY!](c)%!F,.F%!./+2.2C
dZ/F£Z!(Z!)b3¢2-!.G31Z5!,WX.2Y!('(,]%!GF)2Y!(I!û"$Zh!
./("c$%(I!`^H!]XX!(I!F,.FZ_!./+2.2!,e3£Z!l,)^((Z!)0l,k!

]cm!(`Zl2!$X,≈!3$X)Z_!UV!./3,."HC,]cm!./2df!(I!\Åß!
./3E+)X._!,./(`Zl2n!3bZ]X!(J.)Z!.~03+ZH!./3X2)'V!`^H!F,.FZ_!
./+2.2!UV.§3Vo

•®(ZI!]Xf!.b3•(Z2!./(0:(%!,e3£Zl,)^n!,(FZ/À!GF)2Yn!
,'°,X!]Z(c)°Zn!,2ûù!(Z/°ZUV!3l,)2!(+32$Z_!/(1Z2)*!3#3+2!W/m!./3J.f!,X]f!û"$Zh!./+2.2!./2©)b)I!T./(Z0$)In!,./12GZü!
./(0#Å)I!,"0Zi!./+2.2!X.`H!./(0:(%[C

•3+Xf!WlZ2£.!/(2.eF%!./(12,in!/3®(I!,®*!.§/)Z_!,.b3`X.(°ZF#Z]c)%n!U®^]IU$"°Z!l,.H!(2.$H!$)ZY!./(12,iC

•3X]f!3$c)^2.b£̀Z/(#°,f!./(12,in(*!3+X)f!,'°Z_!0:2!(3EXXY!,31')*!./(cG)%!./'(Z])%!/°Å.!./(12,i!F('2X!FXü!30#)ÅßCG(Z!
3,®¿!./E(c)%!./3V!(I!`^/°Z!)3f!3Xe)-!./(12,i!/®(ZI!$",/¶!]cm!./X]f!./(lc,h!T./X.`cV!,./`Z2'V[/c$",H!]cm!
./(,.U+%!./0°Z©)%!]cm!./(12,in!,3#ZXk!.$3(Z/)%!,e,i!b)0Z2),!∂(D3+I!/G0¶!(2U,Ä∂C

89C?<73&Ry;<}&8=>yX;:
F)0(Z!)+,f!./#2)-!FΩ]X.X!./,•Z©-!./`Z"%!FGH!F,.F%!
e2.2!T(•Ho!,•)+%!$Z/%!û](ZHn!,,2e%!./(#°,fn!
,`lZh!0,.)Zn!,(+32π!./(12,iCCC!W/}[n!)$3Z∫!
./#2)-!W/m!W12.≠!û"$Zh!./("c$%!~b3G1Z5!
.™b©c%!./($,2)%!Å._!./"c%!FZ/(12,i!./(+32πC!
31(H!\Åß!.™b©c%!.§3Vo

•\H!3(_!(2.'E%!0lZ-!./(12,i!,eF,/¶!(I!eFH!
./(b3#)X)I!./0°Z©))I!(I!./(12,iø

•\H!)3b-!./'X,H!./J(0V!./(FX©V!/c(12,i!(*!
3,eEZ_!,e),X!û"$Zh!./("c$%ø

•\H!,.U-!û"$Zh!./("c$%!]cm!$X!ûX0m!(I!
(3lcFZ_!./',XYø

•\H!3(_!(2.'E%!0lZ-!./(12,i!./(FX©Vn!
,'X,/¶!./J(0V!,(,.J03¶!(*!./(0:(Z_!./3V!
b30#Å!û01l%!./(12,iø

3,U2!\Åß!.™b©c%!,d)2\Z!0+Zl!3$+-!UV!(2$c%!(FG2Y!
(I!](c)%!3"()f!./(12,i!,./3V!3bZ]X!]cm!®(ZI!
ûI!./(+32π!./2b(V!/c(12,i!((GI!,(^©fC



"#$%!$*

W$X∞!∂./((Z2bZ_!./#®cm∂!./(b3`X(%!jX.2Y!(`Zl2!b)0Z2),!∂(3+In!/GI!(2U,Ä∂!33f!]I!l2)-!.b3`X.f!](c)%!F,.F%!./+2.2!./3V!
33G,I!(I!bcbc%!(I!0+Zl!.™Å,0Z_!UV!(2.$H!(`3c#%!(I!./(12,iC3b3l)*!./(0:(Z_!(I!`^H!.b3`X.f!F,.FZ_!./+2.2!3$X)X!bcbc%!
(I!./0+Zl!UV!./(12,i!33lch!.3`ZÅ!e2.2!FZ~03+ZH!./m!./(2$c%!./3Z/)%!(I!./(12,in!û,!3EX)H!0lZe¶n!û,!'X,/¶!./J(0V!û,!(,.J03¶nû,!
W0°Züß"2.$%£C!3DF0m!GH!F,.F%!e2.2!(3EZeF%!]cm!./E(H!./Åk!3f!W0'ZJß!UV!./(2$c%!./bZF+%C

®(I!b)Z-!0(,Å∫!(2.$H!./(12,i!./`Zg!FX/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNn!)3f!3(•)H!F,.FZ_!./+2.2!(I!

`^H!(•c•Z_!F)I!(2.$H!./(12,iC

!"#$%&!"8&P6!P19&!"F+!+&,-&5(6Sq&(+!)%&!"(#+6K&!"k1o&P/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&9&$.('/*:9&$

G(Z!ÅG20Z!bZF+£Zn!3`3c5!]XX!F,.FZ_!./+2.2!UV!./(12,i!,U+£Z!/c(12,in!,"E,F3¶!,û"$Zh!./("c$%./2©)b))IC/Å/≠∑3°X5!F,.FZ_!
./+2.2!UV!0(,Å∫!(2.$H!./(12,i!W/m!ûI!)G,I!0(,Å'£Z!3,®)$)£Z!$,H!(GZI!,®*!F,.FZ_!./+2.2C,eX!3G,I!\0Z≠!F,.FZ_!e2.2!ûG•2!
/FEÄ!./(1Z2)*n,3G,I!\0Z≠!F,.FZ_!ûeH!/(1Z2)*!û`2∞C(Z!)0F¢V!3,®)$¶!\,!ûI!,',X!0:Zf!(I!F,.FZ_!./+2.2!b)bZ]X!]cm!®(ZI!

]Xf!.~b3•(Z2!UV!./(12,i!X,I!./$",H!]cm!eF,H!û"$Zh!./("c$%./2©)b))IC
,®*!F,.FZ_!e2.2!]cm!U32._!(03:(%!UV!./(12,i!T(•^oFX.)%!GH!b0%!(I!30#)Å!./(12,i[)DbZ]X!]cmo

•./$#Z:!]cm!32G)J!./(12,i!]cm!./$Z'%.™"c)%./3V!)EZ/'°ZC

1@81<b&8=[787&*>i<F&4XY&9E0<7E@&~>cC[5&=l5&>7Z@�~
UEcm!bF)H!./(•ZHo!WÅ.!G0_!UV!(2$c%!./3$X)X!,./3E2)5!,3b4H!0#b≠o!∂.b3•(20Z!$3m!\Åß!./(2$c%!./G•)2!(I!./,e_!q!./(ZH!q!
./'°X!UV!3$X)X!,3E2)5!./(12,i!X,I!./$",H!]cm!ûk!®(ZI!/+F,H!./(12,in!û~!)D1GH!Å/≠!`l2£.!GF)2£.ø∂D

\0Z≠!X.©(£Z!(`Zl2Y!/X∞!ûk!(0:(%!b3b3•(2!(,.2X!,.bE%!UV!(2$c%!3$X)X!,3E2)5!./(12,i!,(I!•f!)3F)I!ûI!./(12,i!/f!
)Ø$:Ø!FZ/(,.U+%!./2b()%C

UV!ûU®H!.™$,.Hn!)+,f!U2)-!./(12,i!FΩ]X.X!0:Zf!)(G0°f!(I!./$",H!]cm!(a12Æ!,.®¿!$,H!3c+V!./(12,i!/cX]f!(I!
]X(¶!∂eFH∂!.b3•(Z2!(,.2X!GF)2Y!UV!3$X)X!,3"()f!./(12,iC!

32dh!U2-!./(12,i!UV!3#ZXk!b)0Z2),!∂(3+In!/GI!(2U,Ä∂∑!$)≈!3G,I!./(0:(Z_!eX!"2U_!«~U£Z!TFH!]12._!.™/,5[!
(I!.™(,.H!]cm!û01l%!3$X)X!,3E2)5!./(12,in!,/GI!UV!./0°Z)%!~!)$"H!./(12,i!]cm!X]f!û"$Zh!./("c$%!
./2©)b))I!TX.`H!./(0:(%n!û,!UV!./('3(*n!û,!F)I!(,:#V!./$G,(%!û,!(I!./'°Z_!./(Z0$%!./(+",XY[C



"#$%!%+

•®(ZI!ûI!./b)Z-!,.~U32.®Z_!./3V!eZX_!W/m!./(,.U+%!]cm!
./(12,i!UV!./FX.)%!(ZJ./_!eZ©(%C

•3,U)2!U2"%!/#2)-!](H!./(12,i,û"$Zh!./("c$%
./2©)b)I!~3`ZÅ!e2.2!$,Ho!.b3(2.2./(12,i!$bh!./3",2!
./$Z/Vn,3EX)H!`l%!./(12,in,W0°Zü!./(12,i!T,./Åk!~!)DEX!
FZ/®2,2Y!W`#Ze£Z!WÅ.!/f!)EX!./3X`H!(0ZbF£Zn!,~!(D'X)£Zn!,~!

®2,2)£Z[C
)D$XX!./(•ZH!./3Z/V./'X,H!º[•^≈!F,.FZ_!e2.2!,®E_!/(12,i!
F0Zü!./(2.$)Ä!UV!0°2!X/3Z!`^H!(2$c%!3$X)X!,3E2)5!./(12,iC

1@81<b&8=[787%&R683&>70:&@a<1X:&=XClEEG
`^H!3+Xf!./(1Z2)*!UV!./(2.$H!./`(b%n!)#®H!ûI!)+,f!
U2)-!./(12,i!F(2.'E%!3b,)À!./(12,i!,(`llZ3¶!(I!
`^H!bcbc%!(I!F,.FZ_!./+2.2!./2b(V!T3f!3(•)c°Z!G(•c•Z_!
UV!0(,Å∫!(2.$H!./(12,i!./`Z"%!FX/)H!./($325!jX.2Y!
(1Z2)*!./30()%!<MNPQRS!L<MN[C

]0X!GH!F,.F%!e2.2n!)3(3*!U2)-!./(12,i!F#2"%!~3`ZÅ!
e2.2!(Z!WÅ.!GZI!./3b,)À!./(FX©V!/°Å.!./(12,i!(Z!J.H!

"Z/$£Zn!,(Z!WÅ.!GZ0_!\0Z≠!$Z'%!j'2.ü!3¢))2._!GF)2Yn!
û,!(Z!WÅ.!GZ0_!\0Z≠!$Z'%!/,e5!.b3•(Z2._!./(12,i!
3(Z(£ZC
GH!(0:(%!,(12,i!/¶!(+Z2F%!(`3c#%!/F,.FZ_!./+2.2C!UV!
./(2.$H!.™,/m!(I!./(12,i!)G,I!.b3`X.f!F,.FZ_!./+2.2!
ûG•2!1),]£ZC!,31(H!û,2.-!./(#Z\)f!,(+32$Z_!./(1Z2)*!
./3V!3®f!,•Z©-!./(X`^_!~3`ZÅ!e2.2!$,H!W(GZ0)%!
.~b3(2.2!UV!./(1Z2)*!./($3(c%C!,)b3$bI!û)®£Z!3®()I
F,.FZ_!./+2.2!UV!(2.$H!~$+%!(I!./(12,iC

UEcm!bF)H!./(•ZHo!(I!./(#)X!û•0Zü!(2$c%!./30#)Å!./34GX!
û$)Z0£Z!,F1GH!2b(V!(I!ûI!./$Z'%!./3V!)°X5!./(12,i!
W/m!(EZ/'3°Z!(Z!J./_!eZ©(%n!,ûI!(0l-!./3X`H!(Z!J.H!

"Z/$£Zn!,ûI!`ll!./30#)Å!(Z!J./_!Xe)+%C



"#$%!%!

1@81<b&8=[787&Zh&>?7@A&10<T&>78;E�&Zh&0B7&6=C<
eX343V!F,.FZ_!./+2.2!û•0Zü!(2$c%!./3$X)X!,./3E2)5!]cm!./0$,!./3Z/Vo

F,.F%!./+2.2!8
,2e%!(#°,f!./(12,i

F"#3≠!12)≠!30#)Ån!)0F¢V!]c)≠!3+X)f!,2e%!(#°,f!W/m!./(0:(%!./X,/)%!d)2!./$G,()%!(D,®$£Z
U)°Z!.™01l%!.™,/)%n!,./(,.J0%n!,./'X,H!./J(0V!/c(12,i!UV!WlZ2!F20Z(´!./(0:(%C3aXk!
,2e%!./(#°,f!W/m!,®*!./b)0Z2),\Z_!./3Z/)%o
8C[eF,H!,2e%!./(#°,f!./`Z"%!F≠!,.~03+ZH!W/m!./(2$c%!./3Z/)%!(I!./(+32π!./(l,2!FZ/GZ(HC
6C[2UÄ!,2e%!./(#°,f!./`Z"%!F≠C
ºC[eF,H!,2e%!./(#°,f!./`Z"%!F≠!(*!WX`ZH!FEÄ!./3¢))2._C

F,.F%!./+2.2!6
(+32π!./(12,i

F('2X!eF,H!,2e%!./(#°,f!.™,/)%n!)D$3(H!ûI!)Dlch!(0≠!3+X)f!(D+32π!(l,2!FZ/GZ(HC,]ZXY!(Z!
)1F¶!,2e%!./(#°,fn!,U)¶!)$X≈!ºb)0Z2),\Z_!($3(c%!,\Vo

8C[eF,H!./(+32πn!,.~03+ZH!W/m!(2$c3V!W]X.X!./(12,i,30#)ÅßC
6C[2UÄ!./(+32πC
ºC[eF,H!./(+32π!(*!WX`ZH!FEÄ!./3¢))2._C

F,.F%!./+2.2!º
WÅI!./$,G(%

3lch!(E:f!./$G,(Z_!T./($c)%!,./,l0)%[./3V!)+Zf!U)°Z!./(12,i!3"2)$£Z!eFH!FXü!30#)Å!
./(12,iC)3E)I!]cm!./$G,(Z_!](,(£Z!./(,.U+%!]cm!(,e*!./(12,i!,./(#°,f!,]0Z"2ß
./2©)b%eFH!.~03+ZH!W/m!./(2$c%!./3Z/)%C

!"N/6%&38&t(DEQ&YEf&P6!P19&J+!+&(#+6K&5V+&/"*1

3`3c5!F,.FZ_!./+2.2!X.`H!GH!(2$c%!F0Zü£!]cm!./(12,i!,./(0:(%!,./b)Z-C)'hWd^-!F,.FZ_!./+2.2!./X.`c)%!eFH!.~03+ZH!W/m!
./(2$c%!./3Z/)%!(I!./(12,iCWÅ.!:c_!F,.F%!./+2.2!(#3,$%!û•0Zü!.~03+ZH!W/m!./(2$c%!./3Z/)%n!U+X!)a•2!Å/≠!]cm!eX2Y!U2)-!](H!
./(12,i]cm!.b3G(ZH!./`l,._!./^Jf!.3`ZÅ\Z!UV!./(2$c%!./3Z/)%C

!"#$%&!38&t(DEQ&YEf&P6!P19&!"F+!+&!"/!kE2Q&,-&(+)EQ&!"*)/2/&6!"*a+2I



"#$%!%#

(•^oUV!$Z/%]Xf!./$",H!]cm!32`)g!$G,(VnWÅ.!:c_F,.F%!./+2.2!(#3,$%n!U+X!3b3°c≠!./(,.2X!,./'°X!UV!(2$c%!W]X.X!
./(12,i!X,I!./$",H!]cm!(,.U+%!UEc)%!~b3G(ZH!./(12,iCUEXf!./$",H!]cm3"2)¿!$G,(V!)a•2!bcF£Z!]cm!./(12,i!,./(0:(%!
,û"$Zh!./("c$%C
G(Z!ûI!û"$Zh!./("c$%./(1Z2G)I!UV!GH!F,.F%!e2.2!X.`c)%!eX!)3¢)2,I∑/Å.!)0F¢V!./3#G)2!UV!3$X)X!F,.FZ_!./+2.2!./X.`c)%!./^Jf!
WX2.'°Z!,û"$Zh!./("c$%./(lc,h!.b31Z23°f!`^H!3c≠!./E(c)Z_C

03130:b9i$2CL$@569L$+./:+FB

b003+H!W/m!GH!(2$c%!(I!(2.$H!30()%!WX.2Y!./(1Z2)*!FZ/3#")Hn!,0c+V!./®,ü!]cm!.™X,._!,./E(c)Z_!./^J(%!/3$+)-!(`2'Z_!GH!
(2$c%C0(,Å∫!GH!(2$c%o

•>[6>:%)Dc+V!\Å.!./0(,Å∫!./®,ü!]cm!û\()%!./(2$c%!,)+Xf!0:2Y!]Z(%!]I!./(G,0Z_!.™bZb)%!./^Jf!(2.]Z3°Z!û•0Zü!3c≠!./(2$c%C

•8=>d7`<b&8U9<9E:%)3E)I!W03Z∫!(`2∫!(D$XX!UV!GH!(2$c%!UV!®,ü!.™X,._!,./E(c)Z_!./(D$XXYC

•><&8=>[y@6&12=x&Zh&8=@8aI&8=^>Xho3Dc`g!\Åß!./(`2'Z_!./2,.Fl!F)I!./(2$c%!./bZF+%!,./(2$c%!./$Z/)%!,3DX2∫!û)%!.]3FZ2._!
W®ZU)%!33lch!(2.]Z3°Z!û•0Zü!30#)Å!./(2$c%C

•8=>6djb%3D$XX!'()*./,•Z©-!,.™X,._!./3V!3bZ]X!]cm!.b3G(ZH!](c)Z_!./(2$c%C

•8=^>XE<b%3DE2¬5!,3E2Ä!û(•c%!/'()*!./E(c)Z_!,.™X,._!(I!û'H!3$+)-!(`2'Z_!./(2$c%C

•8=[<s>:&8=>7`^E:&=X0`<Ä%)3f!]2Ä!∂eZ©(%!(2'E)%∂!UV!0°Z)%!GH!(2$c%!/3c+V!./®,ü!]cm!FEÄ!./0+Zl!,.™b©c%!.™bZb)%!
./(lc,h!(2.]Z3°Z!û•0Zü!3c≠!./(2$c%C

/+X!ÅG20Ze""£Z,X2.bZ_!$Z/%!(D"¢2Y!3D+Xf!û(•c%£!(c(,b%£!/c1GH!./Åk!3G,I!]c)¶!.™X,._!,./E(c)Z_!UV!./,.e*!./E(cVC)0F•-!X/)H!
./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MN(I!('(,]%!(1Z2)*!eZ©(%!UV!./+lZ])I!./30(,k!,.j0bZ0V$3m!3J,X≠!FEXX!GF)2
(I!,'°Z_!./0:2C

1@81<b&a787&8=k@87Å
b3G,I!\0Z≠!:2,5!)(GI!ûI!33¢)2!U)°Z!./F)©Z_!./31¢)c)%!/c(12,i!Fb2]%!,33lch!.3`ZÅ!e2.2._Æ!/3$X)X!./G)#)%!./3V!)3f!(I!
`^/°Z!.b3G(ZH!./(12,iC!,\0Z!)43V!./X,2!./Åk!3cEF¶!F,.FZ_!e2.2!./l,.2ªn!$)≈!)3f!,®*!F,.FZ_!e2.2!./l,.2ª!WÅ.!3lch!
.™(2!®2,2Y!.3`ZÅ!e2.2!b2)*!F14I!.b3G(ZH!(12,in!û,!Wd^e¶C!(•ZHo!û)I!)$X≈!Å/≠!UV!F)©%!./0J.in!,(3m!33l,2!3c≠!
./:2,5n!,(3m!)"F¿!./(12,i!T,qû,!û]®Zü!./#2)-[!(°XX£.!FZ/`l2C!
,/I!)`®*!\Å.!./+2.2!X.©(£Z!/bcl%!T3$(H[!(X)2!./(12,iC!)0F¢V!]cm!(X)2!./(12,i!./E(H!(*!\)GH!./$,G(%!,û"$Zh!
./("c$%!/3$X)X!(3m!)3f!(2.]ZY!F,.F%!e2.2!./l,.2ªn!,\H!Å/≠!((GIC



"#$%!%$

!"3-7'KN'(&!<9'!"(%&+O'PQ'4"59'!"(<2&='>4!&?'(%$&5@'!"2#(5/'ABCDEFG'HABC

KJI2<454'+2)&5='!"(%&+O
(Z!)30Z,/¶!\Å.!./#"Ho

!3$X)X!./$Z'Z_!,3E2)#°Z
!û0,.i!./F)Z0Z_!,'(*!./F)Z0Z_
!./$Z'Z_!./('3(E)%!.™2F*!$bh!3"0)5!F2.X1,
!3$X)X!,3$c)H!û"$Zh!./("c$%FZb3`X.f!(D`ll!–I
!1'23Z!./(1Gc%!,./¢Z)Z_
!3$c)H!./,®*!./$Z/V!,./(b3+FcV
!.jlZ2!./(0l+V

13030%SZ%#

!"#$%&!4u5(6Sq&!"(+!)%&,-&/"2%&!"()*+I&Z/!+0&(#1+23&!"*5(2Q&9&$.('/*:9&$u(+)EQ&!"*)/2/&6!"*a+2I

3FXû!./(1Z2)*!G#G2Y!û,!$Z'%!û,!U2"%!)3f!3+))(°Zn!,3$c)c°Z!,3l,)2\Z!W/m!(12,i!33f!WX.23¶!(I!`^H!X,2Y!$)ZY!./(12,iC!UV!`^H!
\Åß!./E(c)%!0FXû!FZj'ZF%!]cm!./ba.H!./$Zbf!∂\H!.`320Z!./+)Zf!FZ/(12,i!./"$)¿ø∂!WÅ.!û`l40Z!UV!\Åß!./(2$c%nUΩI!./`l4!b)b3(2!
/,e_!l,)Hn!$3m!WÅ.!3f!3`l)l!,30#)Å!'()*û](ZH!./(12,i!F1GH!')XC.`32!./(12,i!./"$)¿n!,$3(£Z!b3+l*0"5!./l2)-W/m
./0'ZπC
UV!./EX)X!(I!./+lZ]Z_!./3V!3E3(X!]cm!•+ZU%!WX.2Y!./(1Z2)*n!)FXû!./(12,i!2b()£Z!FZ/(,.U+%!./2b()%!]cm!./(12,iCWI!\Å.!/)ù!\,!
./,®*!UV!./+lZ])I!./30(,k!,.j0bZ0VC$)≈!eX)G,I!\0Z≠!./EX)X!(I!./b)0Z2),\Z_!./+Z©(%!,./($3(c%n!$)≈!3FXû!$)ZY!ûk!(12,i!
F(2$c%!./3$X)X!,./3E2)5C

∂GH!1Vü!(DF3G2!)D̀c-!(23)In!(2Y!UV!./E+H!,./•Z0)%!UV!./,.e*!./(ZXkC!,/GI!./(X`H!W/m!.jFX.i!)FXû!F('2X!.~03°Zü!(I!./3#G)2!U)¶n!(*!
2bf!3",2!/c03)'%!./(01,XY!(0¶!,,®*!`l%!](H!/¶∂C

rb3)#I!G,UV



"#$%!%%

)3f!`^H!(2$c%!3$X)X!,3E2)5!./(12,io.b3•(Z2!./,e_q./(,.2Xq./'°X!/3$X)X!./$Z'Z_n!,.b3G1Z5!./#2gn!,3$c)H!F)©%!./(12,in!
,F0Zü!]^eZ_n!,F0Zü!./•+%n!,3l,)2!./12.GZ_!,3E2)5!FX.©H!WlZ2!(FX©V/c3X`HC323Fl!./+2.2._!./3V!33`Å!`^H!U32Y!(2$c%!3$X)X!
,3E2)5!./(12,i!FZjb32.3)')Z_!./+Z©(%!T./30:)()%!,./F2(')%n!,./+lZ])%n!,./,l0)%!,d)2\Z[n!,3E(H!./+2.2._!]cm!3$X)X!.jlZ2!
./EZf!/c(12,i!./Åk!b)3l,2!~$+£ZC
û$X!ûbFZh!.™\()%!./FZ/¢%!/(2$c%!3$X)X!,3E2)5!./(12,i!)3(•H!UV!W3Z$%!./#2"%!.™G•2!
UZ]c)%!(I!$)≈!./3Gc#%!/∆'ZF%!]cm!ûb©c%!ûbZb)%!$,H!(EZ))2!./(12,iC,G#2)-!(12,in!
b3FXa,I!F1GH!'(Z]V!FF0Zü!ûbù!/(12,]Gf!(I!`^H!](c)Z_!]X)XY!3D$+-!(`2'Z_!
0°Z©)%!((Z!)®*!WlZ2£.!(0l+)£Z!,()•Ze£Z!(FX©)£Z/c(12,iC
,$bh!(Z!\,!(,®¿!UV!./1GH!8≤n!UΩI!ûb°H!,e_!j'2.ü!3¢))2._!]cm!./(12,i!\,!
FX.)%!./(12,in!$)≈)b°DH!]cm!U2)-!](H!./(12,i3¢))2!.™\X.5n!û,!./'X,H!./J(0Vn!û,!
./(,.J0%n!∂eFH∂!./FXüUV!30#)Å./(12,i!TW0#Z-!./(ZHn!,.b3°^≠!./,e_!,./(,.2X!j0'ZJ!
û](ZH!./(12,i[C
/3+Xf!./(12,i!UV!X,2Y!$)Z3¶n!b3G,I!\0Z≠!U2g!û`2∞!/(2.'E%!(bZ©H!./0lZ-q./',XYn!,./(,.J0%q./(,.2Xn,./,e_q./3+,)fC]0X!./FXü
UV30#)Å!./(12,i!T3,:)5!./EZ(c)In!,FXü!.™01l%n!,3`")g!./(,.J0Z_!,FXü!./3bc)(Z_[3JX.X!3Gc#%!3¢))2!(EZ))2!./(12,i!,3"F¿!
WX.2Y!\Åß!./3¢))2._!û"EhC,/Å/≠∑)0F¢VûI!)'(*!(X)2!./(12,i!./F)Z0Z_,)EZ/'°Z~3`ZÅ!\Åß!./+2.2._!`^H!(2$c%!3$X)X!,3E2)5!
./(12,iCWI!./(+Z2F%!./EZ(%!/°Åß!./(2$c%!3+FH!.~b3G1Z5!.jFX.]Vn!,./E"5!./Å\0Vn!,./3",2!,(0Ze1%!.jb32.3)')%C

8=>?7@A&>[<1F&8=C6dF
3Db3`Xf!3c≠!./("lc$Z_!G•)2£.!UV!
\Å.!./X/)H!F1GH!(3FZXHC!WÅ!ûI!
./(12,i!\,!3X`H!™01l%!)3f!30#)Å\Z!
∂/c3XD̀H∂!UV!$Z/%!û,!b)Z-!(ZC



"#$%!%&

!"#$%&!5u,+HQ&./!+0&!"*\22+&(]&kG%&$i1W0!"*$EiQ

13031+./j:k17$+lV.9#

(69*%&OP6-Q&#'$P960
eX!3aXk!WX.2Y!û"$Zh!./("c$%/(12,i!W/m!0'Z$¶!û,!W`#Ze¶C)"Eh!$+£Z!WX.2Y!,W12.≠!û"$Zh!./("c$%(Z!/f!3b3¢2-!,e3£Z!UV!
W'2.ü!3+))f!1Z(H!]I!\,)%!û"$Zh!./("c$%n!,]I!e,3°f!,0#,Å\fn!,.b3G1Z5!ûbZ/)h!(30,]%!j12.G°fC,3FXû!3c≠!./E(c)%!û•0Zü!
(2$c%!./3$X)X!,./3E2)5!F4"$Zh!./("c$%,3$X)X!(X∞!e,3°f!,0#,Å\fC,$)0°Z!)"F¿!./3$c)H!0+l%!.0l^-!jb32.3)')%.jX.2Y!
,.j12.≠!./3V!)3f!3l,)2\Z!UV!./(2.$H!./^$+%!(I!./(12,iC

#FR-+&#'$>RSD&'9$<+"C
)D(•H!.jlZ2!./(0l+V!/c(12,i!](c)%!,ûX.Y!ûbZb)3)I!3bZ]X.I!UV!3$X)X!G)#)%!3$+)-!.™01l%!(`2'Z_!,dZ)Z_!./(12,iC,)D3)¿!U2"%!
/3$X)X!.~U32.®Z_!./(3Ec+%!FZ/F)Z0Z_!./(,®,])%!,33®(I!(a12._!./(12,i!,,bZ©H!./3$+-!./(Db3`X(%!UV!W•FZ_!"$%!./F)Z0Z_!
./(,®,])%!`^H!(2.$H!./(12,i!F4G(c¶C

$S(+T&#'$<+"C
]cm!.™2'¿!)3f!3+X)f!(+32π!./(12,i!`^H!\Åß!./(2$c%!/c$",H!]cm!3(,)HC,](^]cm!.b3G(ZH!./(+32πn!b)$3Z∫.™(2!./$",H!
]cm!eX2!GF)2!(I!./(Ec,(Z_,3l,)2\Z/E(H!(+32π!1Z(H!,Xe)-!F+X2!.j(GZIC(I!./(°f!'X£.!FXü!W'2.ü!3$c)H!(FX©V/0lZ-!./(12,i!
,()J.0)3¶n!,'X,/¶!./J(0Vn!,(`Zl2ßn!,eX23¶!]cm!.~b3X.(%!U®^]I.]3FZ2._!Wd^-!./(12,iCb3$3Z∫!û)®£Z!W/m!./3#G)2!F14I!
(3lcFZ_!./#2)-!,3,U)2!(Z!)$3Z'¶!./(+32π!(I!./(,.2X!,./+,Y!./EZ(c%!,./(,.X!™e"m!$X!((GIn!/3$+)-!./0'Zπ!,./#Z]c)%!UV!3bc)f!
./(12,iC



"#$%!%'

$*U-.&#'$<+"C&#'$42VD
b3FXû!UV!F0Zü!(12,]≠!`^H!3c≠!./(2$c%!(*!W'2.ü!3$c)H!(FX©V)30Z,H!./(`Zl2!,û"$Zh!./("c$%n!,./(,.2X!./F12)%n!,bcbc%!
.j(X.X._n!,eZFc)%!.~b3X.(%!/c(12,iC)0F¢V!ûI!3G,I!(`2'Z_!3c≠!./E(c)Z_!UV!1GH!()•Z-!(12,i!(FX©V)b3(2!3l,)2ß!û•0Zü!(2$c%!
W]X.X!./(12,in!,(+32π!./(12,i!./Åk!b)3f!3+X)(¶!/c$",H!]cm!3(,)HC

1H0H2+./01,b=m$QR$Ino$+./:F4#

UV!(2$c%!(FG2Y!(I!./(12,in!3D3)¿!(2$c%!./3$X)X!,./3E2)5!U2"%£!/,®*!(+Z2F%!31Z2G)%!(*!û"$Zh!./("c$%C!,]cm!./2df!(I!ûI!
./(+Z2FZ_!./31Z2G)%!/(2$c%!3$X)X!,3E2)5!./(12,i!33lch!./G•)2!(I!./,e_!,./(,.2Xn!UΩI.b3`X.f!\Åß!./(+Z2F%!/¶!]XY!(J.)Z!(0°Zo

•W3Z$%!./#2"%!™"$Zh!./("c$%/cb)l2Y!]cm!](c)Z_!./3l,)2./`Z"%!F°fC
•X]f!3"()f!./(12,i!FZb3`X.f!./(Ec,(Z_!,./(^$:Z_./,.2XY!(I!,'°Z_!0:2!(3EXXYC
•J)ZXY!(cG)%!./(12,i!F)I!û"$Zh!./("c$%C

)0F¢V./34GX(I!WX2.∫!./EX)X!(I!û]®Zü!U2)-!](H!./(12,i,û"$Zh!./("c$%eX2!.j(GZI!(*!./,®*!UV!.~]3FZ2!û0¶!eX!~!)3f!
3,:)5!(X)2!./(12,i!,./G•)2!(I!û]®Zü!./#2)-C(I!./(#)X!./34GX!(I!ûI!(X)2!./(12,i!,U2)-./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!
,û"$Zh!./("c$%./X.`c))I!Å,k./"c%!)1Gc,I!'Jü£.(I!./E(c)%n!U®^]I0+H!./(E2U%!,./(Ec,(Z_!W/m!(X)2!./(12,i!F#Z]c)%!
F('2X!3,/)¶!(0"h!WX.2Y!./(1Z2)*C,eX!)G,I!/(X)2!./(12,i!X,2!2©)ùUV!$Z/%!X`,H!./(12,i!®(I!û$X!./F2.(´!./`Z"%!
FZ/(0:(%!/®(ZI!(^ü(%!./¢Z)Z_!(*!Wb32.3)')%./F2.(´!F4G(c°Z!,3,U)2!W21ZX._!3,')°)%!/(X)2!./(12,i!,./#2)-!,U+£Z!/c3$c)H!
,./3+))(Z_!]Z/)%!./(b3,∞!./3V!3D'2∞!`^H!\Åß!./(2$c%C
,0:2£.!/+)Z(≠!F3$c)H!(FX©VT./3+X)2._[`^H!\Åß!./(2$c%n!(I!./®2,2k!W12.≠!U2-!./X]f!,./#2-!./E(c)Z3)%!UV!(0:(3≠CG(Z!)cJf!
.b31Z2Y!./EZ(c)I!Fbcbc%!.j(X.X._!,./(,.2X!./F12)%!,./1a,I!./(Z/)%!`Z"%£!û•0Zü!](c)%!G3ZF%!./(+32πC/°a~ü!./(,:#)I!UZ©XY!\Z©c%!UV!
./,",H!W/m!3+X)2._!ûX-]0X(Z!)3Ec-!.™(2!FZ/,e_!,./(,.J0%!,./0lZ-C

8=>78a1:&@8=C[EE\&@8=>9<T=:&@8=C^X\&{=Éäç|&Zh&>7;X:&8=C;6E6&@8=C^7EG
{8=>78a1:g&@8=C[EE\g&@8=>9<T=:g&@8=C^X\|

j12.≠!U2)-!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!Tû,!'°Z_!./30b)-[!UV!\Åß!./(2$c%!û\()%!GF)2Y!'X£.C!,b)3EZ,I!(X)2!./(12,i!
(*!U2)-!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!l,.H!(2.$H!./(12,in!/GI!)3f!W'2.ü!./G•)2!(I!](c)Z_!./3$c)H!3$X)X£.!`^H!\Åß!
./(2$c%!./3V!33lch!./(bZ]XY!(I!eFH!./#2)-!,(`2'Z3¶C!,/°Å.!û\()%!`Z"%!0:2£.!j'2.ü!3+))(Z_!/c$Z'Z_!,3$+)+Z_!/•F,_!

"$3°Zn!U®^!]I!3l,)2!./(12,iC!G(Z!)3f!W12.≠!./#2)-!/c(bZ]XY!UV!3l,)2!(a12._!./3$+-!(I!"$%!.jlZ2!./(0l+Vn!/c34GX!
(I!./,",H!W/m!(0l-!bc)fn!G(Z!û0°f!)®lcE,I!FX,2\f!UV!.`3FZ2!.~U32.®Z_!,./34GX!(I!ûI!./,bZ©H!./(b3`X(%!/c3$+-!Å._!
UEZ/)%C



"#$%!%(

1303$%1$+./S"=*$hn.p$QR$+.=+!3$+.K/4R

6<2&#'$"#+2&"$<-+A0&OP6-Q&#'$P960
UV!FEÄ!.™$)ZI!)D1)2!./,.e*!./(D3(•H!UV!\Åß!./(2$c%!W/m!ûI!./,e_!./^Jf!/3$X)X!./(12,i!($X,X!/c¢Z)%n!G(Z!û0¶!)$XX!3"()f!,(EZ))2!
0lZ-!./E(HC/°Å.!./bFh!(I!./®2,2k!.3FZi!(+Z2F%!(°)Gc%!/3$X)X!,3E2)5!./(12,in!,3EF©%!./(,.2X!./^J(%!/c+)Zf!FÅ/≠C
,(I!./®2,2k!W12.≠!û"$Zh!./("c$%UV!\Åß!./(2$c%!/®(ZI!0'Zπ!./(12,iC)(GI!3b°)H!(2$c%!3$X)X!,3E2)5!./(12,i!(I!
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W'ZFZ_!3®(I!.`3)Z2\f!UV!./(1Z2G%!,.~b3#ZXYC(•^oWÅ.!GZI!(I!./(E2,5!ûI!./(0:(%!./30(,)%!3+Xf!./X]f!/(1Z2)*!./()Zß!UV!./(+Zf!
.™,Hn!)EF2!./(1Z2G,I!UV!./(12,i!]I!./(1ZGH,./$c,H!Fl2)+%!30Zbh!./3X`^_!./($3(c%!./3V!3#®c°Z!./(0:(%!./30(,)%!r(12,i!
./()ZßC

8=C;[e&>5&8=;<`<b
)EJ∞!./bFh!,2.ü!30#)Å!(12,]≠!UV!WlZ2!F20Z(´!(Z!û,!(I!`^H!lch!3+X)f!(+32π!(Zn!W/m!3$X)X!(#°,f!./(12,i!F1GH!
(DbF-C!,UV!\Åß!./(2$c%n!/I!3G,I!\0Z≠!$Z'%!W/m!W'2.ü!3+))f!GZ(H!/c$Z'Z_n!,(*!Å/≠n!b)G,I!(I!./(#)X!J)ZXY!3$X)X!./$Z'Z_!
,./3$+-!(0°Z!]I!l2)-!W'2.ü!](c)%!./3$+-!(I!./$Z'Z_C!,eX!3$3Z∫!W/m!'(*!./(Ec,(Z_!./(3Ec+%!FZ/(b3#)X)I!./(Db3°XU)I!
,./b)Z-!./Åk!3E(H!U)¶!/®(ZI!W(GZ0)%!.b3(2.2!./(12,i!,.b3(2.2!"^$)%!./$Z'Z_!./3V!3f!3$X)X\Z!(DbF+£ZC



"#$%!&&

(69*%&#'6-X-W
./+"X!(I!](c)%!'(*!./F)Z0Z_!\,!.b3G1Z5!(,b*!/c(Ec,(Z_!,'(E°Z!$,H!]XX!GF)2!,(30,i!(I!.™b©c%n!F)0(Z!)°X5!3$c)H!./F)Z0Z_!
W/m!30:)f!,U$g!./F)Z0Z_!$3m!)(GI!FEX!Å/≠!.b3`^g!./(Ec,(Z_!./(#)XY!(0°ZC,]0X!3$X)X!$Z'Z_!./(12,i!,3E2)#°Zn!b33(GI!(I!
3+b)f!3$c)H!./$Z'Z_!./`Z"%!F≠!W/m!U©3)Io!3$c)H!./,®*!./$Z/Vn!,3$c)H!./,®*!./(b3+FcVC
C;XEF&8=@áI&8=;<=hoû)I!0$I!.§Iø(Z!./,®*!]cm!û2Ä!./,.e*!.§Iø(Z!./:2,5!./bZ©XY!UV!./('3(*!.§Iø(Z!./(1ZGH./3V!),.'°°Z!
./('3(*!,û,/,)Z_!./3X`^_ø(I!\f!û"$Zh!./("c$%./(23Fl)I!FZ/(1Gc%ø!(Z!./+X2._!./3V!0(3cG°ZnG#2)-!,12GZü!/c(12,in!$3m!
00'¿!UV!.b3`X.f!\Å.!./0,i!(I!./3X`Hø
C;XEF&8=@áI&8=>9C[1Xhoû)I!02∞!û0#b0Z!UV!0°Z)%!\Å.!./(12,iø(Z!./3¢))2._!./3V!03,e*!ûI!02.\Z!UV!0°Z)%!./(12,iø(Z!./(`Zl2!./3V!
eX!3E2eH!eX230Z!]cm!3$+)-!\Å.!./3¢))2ø(Z!0,i!.~b3X.(%!./3V!)$++°Z!./3X`Hø\H!)(GI!./$#Z:!]cm!./3¢)2!/$)I!.~03°Zü!(I!./(12,iø

F720H$*-9|1$*-7/-_
3b3G15!./(G,0Z_!.™,/)%!/3$c)H!./,®*!./$Z/V!û"$Zh!./("c$%n!,e,3°f!,0#,Å\f!UV!./(12,in!FZj®ZU%!W/m!3$X)X!./(1Gc%!./3V!

b)EZ/'°Z!./(12,i!,]2®°Z!FZ/3#")HC!,b3FXû!UV!\Åß!./(2$c%!Fl2π!.™UGZ2!F°X5.b3G1Z5!./EX)X!(I!.™bFZh!./'Å2)%!,./03Z©´!
./(FZ12Y!/c(1Gc%!FZb3`X.f!ûX.Y!1'2Y!./(1Gc%!,(D`ll!–I!,("#,U%!û"$Zh!./("c$%n!,Å/≠!/3+))f!û"$Zh!./("c$%./(1Z2G)I!UV!
./(12,i!,(E2U%!GH!./3#Z")H!]0°fC

F720H$c"7/v$*-%"27#
)3(GI!û"$Zh!./("c$%(I!30#)Å!3X`^30Z!û,!.j`^H!F°Zn!,/°Å.!./bFh!)3f!./32G)J!]cm!3$c)H!,WX.2Y!û"$Zh!./("c$%UV!X/)H!
./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNCb3'X!û00Z!eX!û120Z!W/m!.b3`X.f!./(+Z2FZ_!./31Z2G)%!UV!'()*!û'J.ü!\Å.!./X/)H!
,W12.≠!û"$Zh!./("c$%]0X!.j(GZI!,./cJ,fC,$3m!33(GI!(I!./+)Zf!FÅ/≠n!)'hW'2.ü!3$c)H!û"$Zh!("c$%!1Z(H!,W]ZXY!./0:2!
U)¶!(I!$)I!§`2!l,.H!(XY!./(12,i!F4G(c°ZC
3D:°±2!./3'2F%!û0¶!]0X(Z!)3f!3'Z\H!û"$Zh!./("c$%û,!WbZüY!U°(°f!`^H!./(12,in!û,!./(1Z2G%!./®E)#%!/("Z/$°f!û,!We"Z©°Z!
`^H!(12,i!(Zn!eX)aXk!Å/≠!dZ/F£Z!W/m!03Z©´!d)2!(3,eE%!,d)2!(2d,h!U)°ZC,UV!./(+ZFHn!3#)X!./(1Z2)*!T./3V!3b3¢2-!,e3£Z!/3$X)X!
,U°f!û"$Zh!./("c$%[UVo

!3,®)¿!.™U2.X!,./'(Z]Z_n!,./(abbZ_!./3V!334•2!F401l%!./(12,i!,./3V!)0F¢V!.~b3#ZXY(0°ZC
!,®*!(a12!ûU®H!/+X2._!û"$Zh!./("c$%û0#b°fC
!3,®)¿./'°Z_!./3V!eX3a•2!,3Db°f!UV!(2.$H!./(12,i,30#)ÅßC

,](^]cm!3$+)-!./0'Zπn!)$3Z∫!U2)-!](H!./(12,iW/m!3l,)2!U2i!(E2UV!jX.2Y!]^eZ_!û"$Zh!./("c$%CG(Z!)$3Z∫!û]®Zü!
./#2)-!W/m!U°f!,.e*!,3E+)X!./("Z/¿!,./E^eZ_n,3+))f!«•Z2!./(12,i!,3,eE°ZT.§•Z2!.j)'ZF)%!,./bcF)%[]cm!GZU%!('(,]Z_!û"$Zh!
./("c$%n,3"()f!,30#)Å!`ll!./(1Z2G%!./3V!3D1'*!]cm!.0`2.l°f!UV!./(12,i!,./3,."H!./+,kC
31(H!(G,0Z_!0:Zf!WX.2Y!û"$Zh!./("c$%./+,k!.§3Vo

8C3$X)X!û"$Zh!./("c$%T./3$X)X!,./3E2)5[C



"#$%!&'

6C3$c)H!û"$Zh!./("c$%T./3$X)X!,./3E2)5[C
ºCW12.≠!û"$Zh!./("c$%TW]X.X!./(12,i[C
>C./3,."H!(*!û"$Zh!./("c$%T./3`l)l!/c(12,i[C
≤C(2.'E%!,3$c)H!./(12,i!TFZb3(2.2[C

8=dk@3&+%&C;6E6&Ry;<}&8=>yX;:
,(*!Å/≠n!b32dh!]0X!\Åß!./(2$c%n!,û•0Zü!(2$c%!./3$X)X!,./3E2)5n!UV!./FXü!û,~F3$X)X!,3$c)H!û"$Zh!./("c$%./(3Ec+)I!
FZ/(12,iC,b3b3(2!UV!3l,)2!](c)%!.j12.≠!,./3,."H!,]2®°(Z!]2®£Z!(#"^,û0_!303+H!F)I!(2.$H!./(12,in!,3®(I!/≠!
./FXü!UV!./3#G)2!UV!lZ©#%!,.bE%!(I!û"$Zh!./("c$%./(23Fl)I!F(12,]≠n!/Å.!ebf!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!

L<MNû"$Zh!./("c$%W/m!b_!U©Z_C

Zs:&y<;}&
8=>yX;:

8=@yG&@8U>iX:

8=>9Cd6>@5\f!.™1`Zg!./(b3#)X,I(FZ12Y£!(I!(03'Z_!,qû,!`X(Z_!./(12,iC!(•^oUV!(12,i!F0Zü!./(2.$)Ä!FFcX)%!0°2!
X/3Zn!b31(H!U©%!./(b3`X()I!ûU2.X!./('3(*!./(b3#)X)I(I!./(2.$)Ä!,3$bƒI!0,])%!()Zß!./0°2!03)'%£/Å/≠C

8=;@l>:\f!./0Zù!û,!./('(,]Z_!./(°3(%FZ/3E25!]cm!./l2)+%!./3V!3DX.2!F°Z!.™(,2!UV!./(12,iC!(•^oeX31(H!\Åß!./#©%!
./('(,]Z_!./#2])%!./3Z/)%o

•('Z/ù!./(12,in!,('(,]Z_!./3,')¶n!û,!./2]ZY!./Å)I!)DX)2,I!WlZ2!$,G(%!./(12,iC

•./(DXe+,I!,./(D12¬ ±],I!./Å)I!)®E,I!12,l!.~(3•ZH!,./b)Z-!./312)EV!/c(12,iC

•./((,/,I!T.™U2.X!,./(0:(Z_[û,!./(0:(Z_!./X,/)%!d)2!./$G,()%!Tú?@AB[./Å)I!)+X(,I!
./3(,)H!/c(12,iC!eX!)G,I!./((,/,I!'°Z_!`Z2')%!TUV!$ZH!3+X)f!(0:(%!(Z0$%!/c3(,)H[û,!
X.`c)%!T]0X!3(,)H!./(12,i!(I!(,.2X!X.`c)%[C

>[6>@&8=d6><b\f!.™U2.X!./Å)I!)1Z2G,I!F#Z]c)%!UV!û](ZH!./(12,iC31(H!\Åß!./#©%!./(X2.ün!,û]®Zü!./#2)-n!,./(0:(Z_!
./(D0#ÅYn!,./(+Z,/)In!,./(,2X)IC

8=>Wi7@5\f!./Å)I!/X)°f!./+X2Y!]cm!3¢))2!.3'Zß!./(12,i!TW)'ZF£Z!û,!bcF£Z[C!31(H!û(•c%!./(a•2)I!,bZ©H!.j]^f!./($cVn!
,./(ba,/)I!./$G,())In!,./("Z/¿!./3'Z2)%n!,eZXY!./('3(*C

8=>^C>6@5\f!./Å)I!)2dF,I!UV!./$",H!]cm!1Vü!(Z!(I!\Å.!./(12,i!d)2!./(03´!./0°Z©V!û,!./`X(%!./(D`ll!/°(ZC!]ZXY!(Z!
)G,I!./(E3(X,I!(1Z2)*!û`2∞!û,!,$X._!3,:)#)%!FZ/(0:(%!./3V!3$3Z∫!W/m!û$X!3bc)(Z_!./(12,iC

684>@&8q9C68>:\f!('(,]%!(ba,/%!]I!X]f!./(03´!FEX!.G3(ZH!./(12,iCUΩÅ.!0:20Z!W/m!(12,]0Z/F0Zü!./(2.$)Ä!G(Z!UV!(•ZH!
(12,i!FcX)%!0°2!X/3Zn!0'X!û0¶!(I!./(3,e*!$",/¶!]cm!./(cG)%!./(3,bl%!,l,)c%!.™'H!/c$#Z:!]cm!./(2.$)Ä!
$3m!FEX!.b3G(ZH!./(12,iC

!"N/6%&;u,s19&tH)1T&!"(HE)Q



"#$%!&(

33®(I!FEÄ!.~]3FZ2._!./3V!)a`Å!F°Z!]0X!3"0)5!û"$Zh!./("c$%W/m!U©Z_n!.§3Vo

•8;C><=E:&C[<kI&Zs<b&Ry;<}&8=>yX;:o\0Z≠!./EX)X!(I!./$Z~_!./3V!)0X2∫!U)°Z!U2X!û,!'(Z]%!UV!ûG•2!(I!U©%C(•^oeX3G,I!
./('3(EZ_!(b3`X(%T`^H!./(12,i[,X.](%/^b3X.(%!T]0X!.03°Zü!./(12,i[C

•C[9E\&8=Vs<b&w=Y&Zs<b&Z74E:o)(GI!3+b)f!./#©Z_!W/m!U©Z_!U2])%n!WÅ.!GZI!Å/≠!(#)X£.CU+X!3f!3+b)f!U©%!û"$Zh!./("c$%UV!
./$,G(%!UV!./(•ZH!./bZF-!W/m!•^≈!U©Z_!U2])%C

•CCpE7&Zs<b&Ry;<}&8=>yX;:1>7@7&8=@aboeX)X`H!û"$Zh!("c$%!û`2∞!(0l+%!./3X`H!F)0(Z!3#+X!'°Z_!û`2∞!0#,Å\Z!
,.\3(Z(°ZC,]c)¶!)DEX!3$X)X!û"$Zh!./("c$%](c)%!(b3(2Y!)0F¢V(2.'E3°Z!]cm!U32._!l,H!(XY!./(12,iC

)EX!l2π!.™UGZ2!$,H!eZ©(%!û"$Zh!./("c$%2U)E%!./(b3,∞!`^H!\Åß!./(2$c%!(#)X£.!UV!](c)%!3l,)2!,U°f!./b)Z-!,3$X)X!3,eEZ_!
û"$Zh!./("c$%./(1Z2G)I!UV!./(12,i!UV!,e_!(FG2CUΩÅ.!.b3`X(_!./(+Z2F%!./31Z2G)%!UV!(12,]≠n!UΩ0≠!3®(I!FÅ/≠!W12.≠!
û"$Zh!./("c$%./(0ZbF)In!UV!./,e_!./(0Zbhn!UV!GH!(2.$H!./(12,iCU#V!./,e_!./$Z/Vn!)(GI!l2π!.™UGZ2!./(3Ec+%!F4"$Zh!
./("c$%./($3(c)I!FZb3`X.f!≥U©Z_!./(DF)0%!û]^ßC
./`l,Y!6o!3$c)H!û"$Zh!./("c$%
U)(Z!)cV!FEÄ!.™b©c%!./3,')°)%!./3V!b3bZ]X≠!UV!W'2.ü!./3$c)Ho\H!b)a)X,I!(12,]≠!,)X](,0≠ø\H!eX!)(•c,I3$X)£Z!/3+Xf!
(12,]≠øb0$Z,HJ)ZXY!3c≠!./E^eZ_!UV!./(2.$H!./+ZX(%n!,/GI!(I!./®2,2k!ûI!3FXû!./3#G)2!U)°f!UV!(2$c%!./3$X)X!,./3E2)5C!
33®(I!](c)%!3$c)H!û"$Zh!./("c$%.§3Vo

•89Cl?<G&>y<=v&Ry;<}&8=>yX;:o!(Z!./Åk!eX!)GbF,0¶!û,!)`b2,0¶!`^H!./(12,iø(Z!3,eEZ3°f!TW)'ZF)%!,qû,!bcF)%[ø(Z!
./(,.2X!./3V!eX)c3J(,I!F°Zø(Z!.™X,.2!./($3(c%!™"$Zh!./("c$%ø(Z!eX2.3°fø\H!\f!(I!û0"Z2!./(12,i!ûf!(I!(E)+)¶ø

•79\&d7Ek:&0V@2&Ry;<}&8=>yX;:o./0#,Å!)1)2!W/m!e,Y!û"$Zh!./("c$%UV!./(12,in!(•Hobcl3°f!]cm!"0*!./+2.2n!û,!
eX23°f!UV!./34•)2!]cm!û01l%!./(12,i!û,!û"$Zh!("c$%!«`2)I!Fl2)+%!W)'ZF)%!û,!bcF)%C(Z!(X∞!./3EZ,I!û,!./0J.i!UV!
./E^eZ_!F)I!û"$Zh!./("c$%ø(I!)b3l)*!"0*!./3¢))2!/(EZ/'%!./(1ZGH./#,2)%n!,.™b©c%./GZ(0%n!,.™bFZh!./'Å2)%ø

Rc0?tsb(`llZ_!–I!/3$c)H!,3,®)¿!lF)E%!./E^eZ_!F)I!('(,]Z_!û"$Zh!./("c$%./2©)b)IC!)Dl, 2(`ll!–I!(I!`^H!(0:,2!
û$X!û"$Zh!./("c$%UV./(12,i!Tû,!('(,]%!(I!û"$Zh!./("c$%UV!./(12,i[C3$XX!GH!X.©2Y!UV!./(`ll!û"$Zh!./("c$%
./(1Z2G)I!UV!./(12,iCeX)bZ]X!$'f!./X.©2Y!./(b3`X(%!UV!./3X/)H!]cm!./+,Y!./0bF)%q0#,Å!GH!"Z$h!("c$%n!F)0(Z!)b3`Xf!./$)J!
./(GZ0V!T./(bZU%[/cX~/%!]cm!./+,Y!./0bF)%!û,!./®E5!UV!]^e%!./E(Hq3#Z]H!F)I!./('(,]Z_q./(0:(Z_!./(`3c#%C)G•D2!.b3`X.f!
(`llZ_!–I!G4X.Y!3`l)l!31Z2GV!(*!./#©Z_!./(b3°XU%!/(bZ]X3°f!UV!W]X.X!/($%!]I!(#°,(°f!/°Åß!./E^eZ_C



"#$%!&)

./1GH!8¨./3Z/V!(•Z~]cm!.b3`X.f!(`ll!–I!/3$X)X!e,Y!,0#,Å!./EX)X!(I!û"$Zh!./("c$%./(1Z2G)I!UV!X.©2Y!("Z©X!.™b(Z≠!
/('3(*!)$ZÅk!./0°2C~$:!ûI!(`ll!–I!(,",5!,U+£Z!/(0:,2!U©%!(I!û"$Zh!./("c$%n!,UV!\Åß!./$Z/%!\V!û1X!./EZ©^_!®E#£ZC!
,)D1)2!$'f!,(,e*!X.©2Y!./"0Z]%!W/m!û0°ZÅ._!0#,Å!û,!W/m!û0°Z!Å._!0#,Å!e,k!/GI!FE)XYC,FZb3`X.f!./(0l-!Å.3¶n!3G,I!,GZ/%!$(Z)%!
./F)©%!FE)XY!,(0$ZJY!F1GH!,.®¿!/("Z/¿!\Åß!./"0Z]%C3D(•H!./EZ©^_!./®E)#%!("Z/¿!./('3(*!](,(£Zn,]^e3°Z,l)XY!FZ/(J.2])I!
,./(abbZ_!./3EZ,0)%C

!"#$%&!7u(̀k__&v]&"(#+6K&5V+&/"*1&u(]&(5n6+&!l4+[

3b3`Xf!("#,U%!û"$Zh!./("c$%(`2'Z_!(D`ll!–I!Tû,!d)2\Z!(I!ûX,._!3`l)l!0#,Å!û"$Zh!./("c$%[/J)ZXY!./3$X)Xn!
,./3,®)¿n!,.j]^f!]I!./("Z/¿!,./+X2._!,.j'2.ü._!./($3(c%!™"$Zh!./("c$%C,F`^5!(D`ll!–In!3b(¿!./("#,U%!F(J)X!(I!
./b2X!./Åk!),U2!F)Z0Z_!W®ZU)%!$,H!û"$Zh!./("c$%n!,("Z/$°fn!,0#,Å\fn!,.j'2.ü._!./($3(c%!/(EZ/'%!("Z/$°fC3DEX!("#,U%!
3$c)H!û"$Zh!./("c$%,•)+%!3#Z]c)%!)0F¢V!3$X)•°Z!]0X!0+Zl!($XXY!l,H!(XY!30#)Å!./(12,iCF,.FZ_!./+2.2!\V!U2"%!2.©E%!~'3(Zi!

'()*!û]®Zü!U2)-!](H!./(12,i(E£Zn!j]ZXY!3+))f!û"$Zh!./("c$%,®(ZI!./3,."H!(E°f!,W12.G°f!FZ/+X2!./(0ZbhC



"#$%!&*

@yG&y<;}&8=>yX;:Zs:&y<;}&
8=>yX;:>yX;Co&>5&8=>?7@A8=[@3&@8=0V@28=^ja<b

R97&>`C>I&0B7&6=C<
>≤7ûb2Y!33`cg!(I!./0#Z)Z_!

,()Zß!./"25!UV!./0°2!./Åk!
)Db3`Xf!/c12h!,./")XC

./(b3`X(,I`#Ä!0bF%!.™(2.Ä!./3V!
303+H!]F2!./()Zß!,3$b)I!
W(GZ0)%!./,",H!W/m!(2.U-!
./()Zß!,./"25!./"$V!
,./0:ZU%!./"$)%!F(Z!U)°Z!
./(2.$)ÄC

./+X2Y!]cm!./$X!(I!
W/+Zü!0#Z)Z_!./¢Z©l!
UV!./0°2n!(*!]Xf!
WX2.≠!û•2ß!./`l)2C

./(b3#)X,I!
./2©)b,I!(I!
(12,i!
./(2.$)ÄC

8=>n874@5&@8=>W99<b&8=C^<@0E:
677ûb2Y!(I!Å,k!./X`H!

./($X,X!,û](ZH!.™b2!]cm!0lZ-!
"¢)2!,(0:(%!UV!3EZ,0)Z_!d)2!
2b()%C

X.](,!
.~b3X.(%

./$#Z:!]cm!bFH!./(E)1%!
,3$b)0°ZC!)a•2!./3c,≈!]cm!
$'f!.j03Z∫!,',X3¶C!b,ü!
./$Z/%!./"$)%!/cEZ©^_n!
,`Z"%!.™l#ZH!,.™(°Z_C

./(,2X,I!./($3(c,I
eX!)$3Z∫.™(2!`^H!
./+)Zf!FZ/34•)2!
./3EZ,0V!FEÄ!
./3¢))2._!]cm!
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û•0Zü!./30+H!]F2!(2$c%!W]X.X!./(12,in!)EX!3$X)X!,3l,)2!./E(c)Z_!,.™0:(%!./3V!b31GH!û0:(%!./®,.Fl!./X.`c)%!û(2£.!®2,2)£Z!/c$#Z:!
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•.jlZ2!./(0l+V!/c(12,i

3ÅG2!û0¶!,U+£Z!/0(,Å∫!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!<MNPQRS!L<MNn!dZ/F£Z!(Z!33X.`H!./(2.$Hn!/Å.!eX!3G,I!FEÄ!\Åß!
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Cá^G&8=C;@qb&8=;<6i:&Zh&8=;l@>:&8=>;XE:&>5&
8=[673&4XY&C0VE2&8U0?k:g&U0o&9Cl@5&]0<x&;<`:&
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3$X)X!,e_3$X)≈!./(`Zl2!,./(ba,H!]I!Å/≠,G)#)%!Å/≠!l,.H!./(12,iC
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!"N/6%&"!u.4*+!*2N2Q.#+!h&tH)1T&!"(HE)Q
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./c',ü!W/)¶n!,(3mC!(I!./0Z$)%!./(•Z/)%n!)(GI!ûI!3G,I!\0Z≠!'°%!.3"ZH!,.$XY!3E(H!G'°%!2.])%!/c(12,in!/GI!eX!~!
)G,I!Å/≠!\,!./$ZHC!
F¢Ä!./0:2!]I!./b)0Z2),n!U40_!TF"#3≠!(X)2!./(12,i[!(ba,H!]I!®(ZI!WX2.G≠!/(b3,∞!$X,X!./3$(H!,\)GH!
./$,G(%!/c(12,in!(*!3,•)-!Å/≠!UV!()•Z-!./(12,iC

8=C;[e&>5&8=@8aI&*;@l>:&8=>?<7EI&@>?<7EI&8=^>F&8H09<0h
dZ/F£Z!(Z!33lch!(1Z2)*!./E(H!.j0bZ0V!3$X)X£.!,012£.!b2)E£Z!/3cF)%!./$Z'Z_!./#,2)%!/c(b3#)X)IC!G(Z!û0°Z!33lch!]ZXY!./3G)5!
./(b3(2!(*!3¢)2!./b)ZeZ_!,./$Z'Z_C!WI!W01Zü!\)GH!$,G(%!®(I!./(1Z2)*!.j0bZ0)%!F$)≈!)G,I!(#°,(£Z!,,.®$£Z!F"#%!

]Z(%!)Db°H!eX2Y!U2-!./(12,i!]cm!./3G)5n!,)®(I!F1GH!ûU®H!./3¢ch!]cm!./(bZ©H!Fb2]%!ûGF2n!G(Z!)bZ]X!]cm!3'0h!
./34`)2._C



"#$%!*!

~!),'X!(E)Z2!,.$X!($XX!j01Zü!('Z/ù!WX.2Y!./(1Z2)*!û,!/'ZI!./3,')¶!/°Zn!FH!)E3(X!.™(2!]cm!./(0:(%!,$'f!./(12,i!,û"$Zh!
./("c$%./(E0))IC,(*!Å/≠n!3,U2!.j21ZX._!./3Z/)%!2a∞!•ZeF%!$,H!G)#)%!30:)(°Z!,WX.23°Zo
8=;`\~!),'X!$'f(,$Xqe)ZbV!/('Z/ù!./(12,iCG$X!ûX0mn!)0F¢V,',X!1`")In,)1)*!,',X!('Z/ù(G,0%!

•^•%!û,!û2FE%!û,!`(b%!((•c)ICG(Z!ÅG20Z!bZF+£Zn!)D)Øb2!"¢2!$'f!./('(,]%!./3EZ,I!./#E¬ZH!,"0*!./+2.2Cd)2!
û0¶n!)b3$bI!UV!G•)2!(I!.™$)ZI!3,b)*!$'f!('cù!WX.2Y./(12,i!]0X(Z!3G,I!WX.2Y!û"$Zh!./("c$%
(E+XYC(•ZH!Å/≠o,',X!]XY!(Z0$)Iû,!('(,]Z_!(b3#)XY!(3EXXY!û,!(0:(Z_!(3EXXY!3E(H!]cm!0#ù!./(12,iC

8=Cl@E5)0F¢V!]cm!û]®Zü!./('cù!ûI!)(•c,.!,'°Z_!0:2!û"$Zh!./("c$%n!,eX)`3c#,.!.b30ZX£.!W/m./(12,iC!.™(2!
./2©)ù\0Z!)3(•H!UV!'(*!('(,]%!(I!./((•c)I!./(`c")I!/)(•c,.!('(,]Z_!û"$Zh!./("c$%/3G,)I!F)©%!F)©%!
ûG•2!1(,/)%!/"0*!./+2.2C!~!3,'X!F0)%!3G,)0)%!,.$XY!"$)$%!/('cù!.jX.2Yn!W~!ûI!FEÄ!.™(•c%!eX31(Ho

)EGù!(0:,2!GH!]®,!UV!('cù!.jX.2Yq./c'0%!./3,')°)%!FEX£.!(`3c#£Z!/c(12,i!(I!$)≈!./(,.2X!./(+X(%!
/c(12,in,U°f!./$Z'Z_!./30:)()%!,3cF)%!$Z'Z_!./(b3`Xf!,./(l,2!TU)(Z!)3Ec-!F"0*!./+2.2F14I!.b3(2.2)%!

'X,∞!./(12,i[n,3+X)2!03Z©´!./(12,iC!UGH!'°%!(0°Z!/°Z!3+))(°Z!./`Zg!/(Z!)E0)¶!∂./0'Zπ∂!r,GH!,'°Z_!
./0:2!]0X!'(E°Z!3$XX!(X∞!0'Zπ!./(12,iC

8=>9W@=E<b(cG)%!./(12,i!3+*!]cm!]Z3-!('cù!WX.2Y!./(12,i!('3(E)In!,31(H!(ba,/)Z3¶o

•./F_!F14I!./3¢))2._!./(12,i!./(+32$%!T./0lZ-!û,!./(,.J0%û,!./3+,)f!û,!d)2\Z[./3V!33'Z,J!(b3,)Z_!
./3$(H!./(3#-!]c)°Z(*!(X)2!./(12,i∑

•.j12.5!]cm!./(12,in!3,U)2!./(,.2X!,./3,')¶!,./F")2Y!]0X./®2,2Y∑

•(2.eF%!'X,∞!eZFc)%!.~b3(2.2!/c(12,in!,.3`ZÅ!./+2.2._!/,®*!$X!/c(12,i!WÅ.!/Jf!.™(2!∑

•3(•)H!("c$%!/c(0:,2!./Åk!)(•c,0¶∑

!"#$%&"58&t(DEQ&YEf&*$62]&(N1"g&!Z/!+0



"#$%!*#

•X]f!,3+X)f!./(1,2Y!/(X)2!./(12,i!UV!WX.2Y!./(12,in!,`","£Z!UV!./(bZ©H!./3V!33'Z,J!0lZ-!b)l2Y!
(X)2!./(12,i∑,

•./(0Z"2Y!/c$",H!]cm!./(,.2X!,./X]f!./®2,2)I!(I!./(0:(%!/c(12,iC
8q`C><4<b)b3$bI!ûI!)+,f!('cù!WX.2Y!./(12,i!FE+X!.'3(Z]Z_!(D'X,/%!(03:(%!$)≈!)+,f!(X)2!./(12,i!F,®*!'X,H!
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./`)Z2._!j]ZXY!./(12,i!W/m!./(bZ2!./"$)¿!(2Y!û`2∞C(•ZH!Å/≠o)(GI!3EX)H!./(,.])X!./0°Z©)%!û,!)(GI!3+c)H!0lZ-!./(12,iC



"#$%!!$)

,(*!Å/≠n!WÅ.!GZ0_!./'X.,H!./J(0)%!/c(12,i!•ZF3%!,~!)(GI!3¢))2!0lZ-!./(12,in!U+X!~!)(GI!/c(12,i!./E,XY!W/m!./(bZ2!./"$)¿!(I!
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./3+Z2)2o3DEX!./3+Z2)2!./0°Z©)%!X.©(£Z!12l£Z!ûbZb)£Z!F0°Z)%!./(12,in!$)≈!eX!31(H!\Åß!./3+Z2)2!./b2X!,./`3Zf!,./3+Z2)2!./(Z/)%!./(D+X (%W/m!
(0:(%!d)2!$G,()%!X,/)%!,qû,!./12)≠!,qû,!./'°%!./(Z0$%!,qû,!û"$Zh!./("c$%.™`2∞!UV!`3Zf!./(12,iC
./3+))(Z_!./0°Z©)%!/c(12,ioFZ/2df!(I!ûI!./3+))(Z_!./0°Z©)%!/c(12,i!~!33f!X.©(£Z!]cm!(b3,∞!./(12,in!U+X!3G,I!\Åß!./3+))(Z_!UV!
FEÄ!./$Z~_!û$X!12,l!./'°%!./(Z0$%!û,!./F20Z(´n!G(Z!)(GI!W'2.ü!./3+))f!X.`c)£Z!û,!`Z2')£ZC
./X2,ù!./(b3#ZXYo!)0F¢V'(*!./X2,ù!./(b3#ZXY!l,.H!(XY!./(12,in!,/GI!)0F¢VûI!)'2k!U2)-!](H!./(12,i,û"$Zh!./("c$%
3$c)^1Z(^,31Z2G)£Z!/cX2,ù!./(b3#ZXY!F0°Z)%!./(12,iC

13532+lu:+D$+./:@]G#$hvno$+./:F4#

)1Z2≠!dZ/F)%!û"$Zh!./("c$%UV!\Åß!./(2$c%n!G(Z!û0¶!(I!./($3(H!ûI!)G,I!û"$Zh!./("c$%ûeH!32G)J£.!`^H!0°Z)%!./(12,in!(*!
"h!32G)J\f!]cm!./(2.$H!./'X)XY!û,!./3X`^_!./'X)XYCG(Z!b3bZ]X!./(1Z2G%!./(03:(%!™"$Zh!./("c$%UV!./3`#)5!(I!\Å.!

./3$Xk!,®(ZI!3$b)I!(1Z2G%!û"$Zh!./("c$%UV!./(12,i!$3m!)3f!W0°Zaß!2b()£ZC
û"$Zh!./("c$%./Å)I!)0F¢V./3#G)2!UV!W12.G°f!`^H!\Åß!./(2$c%o

•U2)-!](H!./(12,i
•U2-!./E(c)Z_q./X]f!T./(,.2X!./F12)%!,.™(I!,bcbc%!.j(X.X!,./3(,)H[
•$,G(%!./(12,i
•(X)2!./F20Z(´
•./(,2X,I!,./FZ©E,I!,./(+Z,/,I
•U2)-!./F20Z(´!r12)≠!(0:(%!d)2!$G,()%!X,/)%
•./('3(*!./(b3#)X
•./12GZü

b)bZ]X!W12.≠!û"$Zh!./("c$%UV!./X2,ù!./(b3#ZXY!,](c)Z_!./3+))f!./0°Z©)%!./3V!33f!`^H!\Åß!./(2$c%UV!./$",H!]cm!('(,]%!
,.bE%!(I!,'°Z_!./0:2!F14I!e)(%!./(12,i!,Å/≠!®2,2k!UV!](c)%!./3EcfC,FZ/2df!(I!ûI!'()*!û"$Zh!./("c$%~!)$3Z',I!W/m!
./(1Z2G%!UV!'()*!./E(c)Z_n!W~!û0¶!)0F¢V!ûI!)G,I!\0Z≠!(1Z2G%!Wb32.3)')%(I!'Z0h!û"$Zh!./("c$%\a~ü!r$)≈!WI!Wb32.3)')%
W12.≠!û"$Zh!./("c$%3EX!ûX.Y!2.©E%!~b3`X.(°Z!UV!(2$c%!W0°Zü!./(12,iC

1353$+.CG]9w$+.K/4R

eX!)(•H!W0°Zü!./(12,i!3$X)£Z!/#2-!./(12,i!WÅ.!/f!)3f!./3`l)l!./bc)f!/®(ZI!,®*!'()*!./(G,0Z_!UV!.~]3FZ2!û•0Zü!.j0°Zün!,F1GH!
](cVn!3cEh!û"$Zh!./("c$%X,2£.!2©)bZ!`^H!\Åß!./(2$c%n!,)0F¢V'(E°Z!(E£Z!/®(ZI!ûI!)G,I!W0°Zü!./(12,i!e,)£Z!,UEZ~F+X2!
.j(GZIC



"#$%!!&*

3cEh!./(FZXª!./3V!)3f!,®E°Z!X,2£.!GF)2£.!`^H!\Åß!./(2$c%n!U(•ZH!Å/≠o)®(I!(FXû!8=>?<7l:ûI!)3f!3®()I!û"$Zh!./("c$%UV!
](c)Z_!.j0°Zü!,W'2.ü._!,(2.'EZ_!(Z!FEX!.j'2.ü!,./X2,ù!./(b3#ZXYC.j0°Zü!8=?<>F/c(12,i!)#2Ä!ûI!)3f!./3`l)l!/'()*!
.™01l%!TF(Z!UV!Å/≠!û01l%!.j0°Zü[,.b3G(Z/°ZC)aXk!.j0°Zü!8=>;l\W/m!W12.≠!\)GH!./$,G(%!UV!\Åß!./(2$c%n!(*!.~(3•ZH!/'()*!
./(3lcFZ_!,./$",H!]cm!eF,H!2b(V!F14I!3bc)(Z_!./(12,i!,(`2'Z3¶!,dZ)Z3¶C)3f!6>f'()*!W'2.ü._!.j0°Zü!UV!`l%!./(12,in!
,)3f!WF^…!û"$Zh!./("c$%FÅ/≠!.j0°Zün!,)3f!3'()*!./(Ec,(Z_!./(3$"H!]c)°Z!(I!./(12,i!UV!3+2)2!0°Z©VC)1(H!.j0°Zü!]0Z"2!
./(FXû!8=ClEVh(I!`^H!W'2.ü!./X2,ù!./(b3#ZXY!,./(Ec,(Z_!./(3$"H!]c)°Z!(I!3+Z2)2qF)Z0Z_!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!

=Éäçn!,$H!./(bZ©H./3V!)0F¢V.b3`X.(°Z!/3)b)2!./(12,i!,3"()f!./F2.(´!UV!./(b3+FHC

13535+./ZNO7

j0°Zü!(12,i!F0'Zπn!b3$3Z∫!W/m!./$",H!]cm!./(X`^_!./3Z/)%o

•30#)Å!(#"H!,`l%!/c(2$c%
•3+Z2)2!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=ÉäçTF(Z!UV!Å/≠!ûk!X2,ù!(b3#ZXY!3f!3,•)+°Z!`^H!./(12,i[
•./3+Z2)2!./3#")c)%,./(Z/)%
•b'H!FZ/(bZ©H
•b'H!($X≈!FZ/(`Zl2

3E3(X!3#Z")H!,](-!\Åß!./(X`^_!]cm!(Z!WÅ.!GZ0_!eX!.b3D̀X±(_!`^H!(XY!./(12,i!,G)5!3f!Å/≠CG(Z!)0F¢V!W3Z$%!`l%!30#)Å!,3+Z2)2!
(2.eF%!j'2.ü!.j'2.ü._!./`3Z()%!]cm!.™eHC

13536+.K/4917

ZR0&#a,(2#$0&"#'(,9*:
(I!./0Z$)%!./0:2)%n!û0_!3`ll!~b3X.(%!(12,]≠!$)≈!$XX_!,]2 U_!./3X`Hn!,,U2_!./3EX)^_!,./3#Z")H!(*!3+Xf!./(12,in!,.§I!
$ZI!./,e_!/c34GX!(I!3,.'X!'()*!./E0Z"2!$3m!33(GI!./(0:(%!./12)G%!û,!./(abb%!./$G,()%!û,!./('3(*!(I!(,."c%!./E(H!./Åk!û0'J3¶!
F('2X!W0°Zü!./(12,iC
\0Z≠!./G•)2!(I!.™1)Zü!./3V!)0F¢V(2.]Z3°Z!]0X(Z!)3Ec-!.™(2!FZ~b3X.(%n!U+X!3`2∫!.™](ZH!./(0'JYUV!./(12,i!$3m!\Åß!./(2$c%!
]I!./(bZ2!WÅ.!/f!)3f!W'2.ü!3$c)H!1Z(H!/(Z!\,!(lc,h!/^b3X.(%C(•ZH!Å/≠oUV!(12,i!0°2!X/3Zn!UΩI!'Jü£.!(I!.~b3X.(%!./3V!02)X!ûI!
02.\Z!\V!ûI!),."H!./('3(*!.b3`X.f!./(2.$)Ä!FEX!.03°Zü!(12,]0Zn!,(*!Å/≠!~!)(GI!./+)Zf!FÅ/≠!WÅ.!/f!)GI!/X∞!./FcX)%!r./'°%!
./(ba,/%!]I!.~b3^f!r.§~_!,./(EX._!./^J(%!/")Z0%!./(2.$)ÄC

,G•)2£.!(Z!323Fl!.~b3X.(%!.23FZl£Z!(FZ12£.!F3bc)f!./(12,i!W/m!12)≠!($cV!F('2X!W0°Z©¶n!3,U2!./+Z©(%!./(2'E)%!UV./'X,H!º9FEÄ!
.j21ZX._!F14I!./3#Z")H!./(lc,F%!/,®*!./c(bZ_!.™`)2Y!]cm!`l%!.~b3X.(%C



"#$%!!'+

a<s>:&8=C6aEe8=@yG
8=>y<67)3®(I!\Å.!./(G,I!./(,.2X!./F12)%!,d)2!./F12)%!./^J(%!/(,."c%!./(03´!û,!./`X(Z_!F('2X!.G3(ZH!

./(12,iCûk!./+,∞./EZ(c%!b3G,I!\0Z≠!$Z'%!W/)¶!/(,."c%!03Z©´!./3X`Hø\H!\0Z≠!ûk!$Z'Z_!($XXY!
(I!.§~_!û,!./(EX._ø!\H!)$3Z∫.b3(2.2!./(03´!û,!./`X(%!ûk!(EX._!3G0,/,')%!($XXYø

8=[6733EX!./+X2Y!]0"2£.«`2!(°(£Z(I!140¶!ûI!)$XX!.b3X.(%!./(12,in!UΩÅ.!G0_!3+,f!F3bc)f!./(12,in!)'h
]c)≠!./34GX!(I!ûI!./(abb%!û,!./(abb%!./$G,()%!û,!./('3(*!/X)°f!./(E2U%!,./(°Z2._!./^J()I!/c3(GI!
(I!./$#Z:!]cm!./(03´!û,!./`X(%CG(Z!b)aXk!F0Zü!./+X2._!UV!'()*!(2.$H!./(12,i!(I!`^H!.b3`X.f!
(D+Z2F%!31Z2G)%r(I!./FX.)%!W/m!./0°Z)%rFlF)E3¶!W/m!3X`HûG•2!.b3X.(%!™I!û"$Zh!./("c$%\Åß!
b)1Z2G,I!UV!](c)Z_!WX.2Y!./(1Z2)*(*!U2)+≠n!,(I!./($3(H!ûI!)G,0,.!eX!3Ec(,.!l,.H!(XY!./(12,i
G)#)%!./3EZ(H!(*!û(,2!(•H!WX.2Y!û"$Zh!./("c$%,./(`Zl2!,./E0Z"2!./3+0)%!û)®£ZC

8=>d<k7&@8q9C`<1:\0Z≠!X.©(£Z!`l2!UV!3bc)f!./(12,i!W/m!12)≠!($cV!û,!('3(*!($cV!û,!$G,(%!($c)%n!,Gc(Z!G0_!ûG•2!
.b3EX.X£.!/c3EZ(H!(*!ûk!(bZ©H,(`Zl2!($3(c%n!J.X!.$3(ZH!.b3(2.2\f!UV!./(12,iC,(*!Å/≠n!eX!3G,I!
WX.2Y!./(`Zl2!,.~b3'ZF%!/°Z!\Z©c%n!,.™\f!(I!Å/≠!\,!]Xf!,',X!0:Zf!X]f!/c(bZ]XY!UV!./(`Zl2!
,./(bZ©H!,.~b3'ZFZ_C,b)G,I!(I!./(#)X!/c¢Z)%n!eFH!3bc)f!./(12,in!.b3G1Z5!./(`Zl2!./($3(c%!(*!
./G)ZI!./Åk!)3f!3bc)f!./(12,i!W/)¶CFZj®ZU%!W/m!Å/≠n!eX!)bZ]X!3,')°°f!T]F2Wb32.3)')Z_!.~b3'ZF%!
./3V!33®(I!W'2.ü._!($XXY!)0F¢VûI!3$X≈[]cm!./3¢ch!]cm!./(`Zl2!./3V!33$,H!W/m!(bZ©HCG(Z!3F0V!
(3ZFE%!](c)%!3$c)H!./(`Zl2!,.~b3'ZF%!eX23°Z!]cm!U°f!G)#)%!./3EZ(H!(*!./(`Zl2!,./(bZ©H!,F0Zü!
./(2,0%!,3,U)2!ûbZù!ûG•2!"^F%!/(,."c%!./(12,iC

Ry;<}&8=>yX;:0ZX2£.!(Z!)1Z2≠!,.$X!U+l!(I!û"$Zh!./("c$%UV!3bc)f!./(12,in!,dZ/F£Z!(Z!)Dlch!(I!û"$Zh!
./("c$%./(3EXX)I!./$#Z:!]cm!03Z©´!./3X`Hn!,)0F¢V3+X)f!û"$Zh!./("c$%\a~ü!,W12.G°f!eFH!ûI!)3f!
./3bc)fC

8=^>XE<b&@8=?1l<bUV!G•)2!(I!.™$)ZIn!33lch!.~b3X.(%!./30b)-!,./3EZ,I!F)I!./EX)X!(I!û"$Zh!./("c$%,./E(c)Z_!
,./1FGZ_!./,.®$%!/(,."c%!./E(H!F('2X!W0°Zü!./(12,iC!\H!3,'X!û0:(%!(0ZbF%!/®(ZI!W(GZ0)%!
.b3(2.2!./(03´!û,!./`X(%ø\H!0$3Z∫W/m!3b°)H!./1FGZ_!/3EJ)J!.b3X.(%!./(03´!û,!./`X(%ø

8=C;VEn\Å.!./(G,I!./($XX!û"Eh!G•)2£.!(I!./(G,0Z_!.™`2∞!™0¶!)$3Z∫(,.U+%!./(b3#)X)I!,./('3(*!,û"$Zh!
./("c$%,./2dF%!UV!(,."c%!(`2'Z_!./(12,i!,dZ)Z3¶!FEX!(¢ZX2Y!U2)-!](H!./(12,iC!,3EX!
./(1Z2G%!./(03:(%!`^H!./(12,i!,F0Zü!./,]V!F14I!û\()%!,e)(%!.b3(2.2!./(03´!û,!./`X(%!û\f!]Z(H!
/3$#)J!./('3(*!û,!./(abb%!]cm!(,."c%!./E(HC

!"N/6%&3;u!"F1s(Q&!"(+Na2Q&"k_Q&!L4*/!(Q

dk:&8q9C68>:&@w0B<T&8=>?7@A
~!)0F¢V!3bc)f!./(12,i!W/m!12)≠!($cV!/c$",H!]cm!]0"2!.~b3X.(%n!,(*!Å/≠n!WÅ.!G0_!30°V!(12,]£Z!FFbZl%n!)3E)I!
]c)≠!./,®*!UV!.~]3FZ2!û0¶!/I!)G,I!\0Z≠!ûk!(abb%!û,!G)ZI!),."H!./E(H!F('2X!W0'ZJßC!/Å/≠n!,UV!\Åß!./$Z/%n!G)5!
3FX,!.~b3X.(%ø!\H!3f!(2.]ZY!3"()f!./(12,iø!G)5!33,e*!ûI!)a•2!Å/≠!]cm!./(b3#)X)I!,./('3(*!`^H!≥û1°2!û,!º

b0,._ø!)0F¢V!,®*!GH!\Åß!.™b©c%!UV!.~]3FZ2!WÅ.!GZI!b)3f!W0°Zü!./(12,i!FFbZl%!,/I!)b3(2!(I!`^H!./(abbZ_!
./12)G%!û,!d)2\Z!(I!./323)FZ_C



"#$%!!'!

1!2#2&#'(S-+*+
]0X(Z!)3Ec-!.™(2!FZ/1Vü!./(#®H!/c'()*!F14I!WX.2Y!./(1Z2)*n!U0ZX2£.!(Z!3'X!ûk!1`g!b)+,H!W]X.X!./3+Z2)2n!$)≈!3•)2!./3+Z2)2!
(EZ0ZY!'(Z])%!/(E:f!(X2.ü,U2-!./(12,in!,)3f!Å/≠!U+l!™0¶!(lc,h!(I!eFH!./'°%!./(Z0$%!û,!./12)≠C!,(*!Å/≠n!\0Z≠!1Vü!)0F¢V
3ÅG2ß!]0X(Z!)3Ec-!.™(2!F4\()%!W]X.X!./3+Z2)2o!WÅ.!/f!)3f!W]X.X!./3+Z2)2!]0¶n!UcI!)$X≈!Å/≠C
eX!3G,I!./3+Z2)2!F0°Z)%!./(12,i!(G•#%n!,Å/≠!(*!®)-!./(,.])X!./0°Z©)%!,./G•)2!(I!./(3lcFZ_n!,\Å.!'Jü!(I!./E(H!d)2!./(FZ12!
/c(12,in!,)0F¢V!3`")g!./,e_!,./(,.2X!~b3G(ZH!(3lcFZ_!W]X.X!./3+Z2)2C
8=C[7E7&8=976Ç&8=0B<sh%l,.H!(XY!./(12,in!(I!./($3(H!ûI!)3f!3+X)f!./EX)X!(I!./3+Z2)2!./(2$c)%!W/m!./12)≠!û,!./'°%!./(Z0$%n!$)≈!
)G,I!./3+2)2!./b2Xk!./0°Z©V!ûG•2!e,Yn!,]ZXY!(Z!)$3,k!]cm!3c`)g!3#")cV!/(Z!$X≈!`^H!./(12,iC,dZ/F£Z!(Z!33®(I!($3,)Z_!
./3+2)2!./b2Xk!./0°Z©V!(Z!)cVn!,/GI!eX!3$3,k!]cm!(3lcFZ_!ûG•2!û,!ûeH!(I!Å/≠n!,Å/≠!.]3(ZX£.!]cm!./(abb%!û,!./'°%!./(Z0$%C

!`Z3(%!./(1Z2)*
!03Z©´!./(12,i!T.™\X.5!./($++%n!./(a12._n!./03Z©´n!./¢Z)Z_[
!./3$X)Z_!,./(bZ©H
!./X2,ù!./(b3#ZXY
!`Z3(%!.™",H!,./'2Xq.j2'Ziq./3`cg

8=C[7E7&8=><=h&8=0B<sh%(I!./0Z$)%!./0:2)%n!)3f!.b3^f!'()*!.™(,.H!F('2X!W]X.X!./(12,i!/∆0°Zün!,]cm!.™2'¿n!)3f!3+X)f!./3+Z2)2!
./(Z/)%!l,.H!(XY!./(12,i!(*!./3+2)2!./(Z/V!./0°Z©V!./Åk!)c`g!3`")g!./(,.2X!./(Z/)%n!F(Z!UV!Å/≠!'()*!./(b30X._!./X.](%!
./(lc,F%C
C[7E7&dk&8=0B<E:%UV!G•)2!(I!.™$)ZIn!)EX!U2)-!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=Éäç3+2)2!`l!./0°Z)%!/c(12,i!./Åk!)3f!FEX!
Å/≠!(lZF+3¶!(*!./3+2)2!./(2'EV!/3$X)X!(X∞!3$+)-!.™\X.5!,./(a12._C)3f!3®()I!\Å.!./3+2)2!F1GH!(3G22!UV!./3+2)2!./b2Xk!
./0°Z©V!,),U2!(Ec,(Z_!e)(%!/3+))f!./(12,i!./0°Z©VC

w4686&8=C[<7E7&w=Y&Ry;<}&8=>yX;:
'Jü!(I!./1#ZU)%!,./(bZü/%!UV!WX.2Y!./(12,i!\,!./3,."H!(*!û"$Zh!./("c$%n!,FZ/2df!(I!û0≠!eX!~!31Z2≠!'()*!
./3+Z2)2!(*!'()*!û"$Zh!./("c$%n!U(I!./(°f!./34GX!(I!W]X.X!3+Z2)2!FZ/03Z©´!,./X2,ù!./(b3#ZXY!,./(Ec,(Z_!./EZ(%!F14I!
./(12,i!/'()*!û"$Zh!./("c$%n!,`Z"%!./('3(*!,./(b3#)X)IC!,b,.ü!GZI!./3+))f!0°Z©)£Zn!û,!3c`)"£Z!/c03Z©´!./0°Z©)%!
/c(12,in!û,!.'3(Z]£Z!`3Z()£Z!)3f!U)¶!3+X)f!./X2,ù!./(b3#ZXY!,3FZXH!03Z©´!./(12,in!(I!./®2,2k!ûI!)G,I!û"$Zh!
./("c$%!]cm!X2.)%!F(Z!$X≈!UV!./(12,i!,ûI!)G,I!/X)°f!./+X2Y!]cm!./(1Z2G%!UV!.j'2.ü._!./`3Z()%!]0X!.~e3®ZüC



"#$%!!'#

(t+*g*5$(3Å/g$*-%.+9r
WÅ.!3f!3Xe)-!./(12,i!FEX!]Z()I!(I!.j0°Zün!U(Z!./Åk!b)$X≈ø\H!3,'X!û0:(%!/®(ZI!.b3G(ZH!./E0Z"2!.jX.2)%!,./(Z/)%!,./3EZeX)%!

j0°Zü!./(12,iø3E3F2!\Åß!.™0:(%!(°(%!/)ù!U+l!™0°Z!3bZ]X!UV!3'0h!./(1ZGH./(3Ec+%!F(2.'E%!$bZFZ_!./(12,in!,/G0°Z!3+cH!û)®£Z!
(I!`l2!$X,≈!0J.]Z_!(*!./(,2X)I!,./(,:#)I!,./'°Z_!./(Z0$%!U)(Z!)3Ec-!F$Z/%!./$bZFZ_C)0F¢V3$X)X!.™0:(%!/c(bZ]XY!UV!
('Z~_!./01Zl!./•^•%!./3Z/)%o

(3Å/g$*-X`)
./E(H!(*!U2-!X]f!./(12,i!T./(,.2X!./F12)%!,./(132)Z_!,./(Z/)%[n!)0F¢VW0°Zü!'()*!./E+,X!2b()£Z!eFH!W0°Zü!./(12,iC

!\H!ûD0°±)_!'()*!]+,X!./(,2X)In,./(,2X)I!(I!./FZlIn,./'°Z_!./(Z0$%n,./(abbZ_!./(0#ÅYn!,.™l2.5!.™`2∞ø
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./(12,in!W/}[GZU)%!/3$X)X!0lZ-!./(12,in!W~!ûI!\Å.!/)ù!\,!./$ZH!FZ/34G)Xn!U+X!3(_!G3ZF%!.jlZ2!./(0l+V!,.e32.π!./(12,i!/(+Z"X!
(()JY!/c¢Z)%C!U#V!$)I!û0°Z!e,)%!F1GH!`Zg!U)(Z!)`g!3$X)X!./(0l-!./(FX©V!/c(12,i!,We0Zi!./'°Z_!./(Z0$%!FZ/(12,in!W~!û0¶!/)ù!
("((£Z!/3,')¶!./#2)-!û•0Zü!30#)Å!./(12,iC
eFH!FXü!./E(H!./#EcV!UV!./(12,in!)$3Z∫!(X)2!./(12,i!W/m!./3$+-!(I!ûI!0lZ-!./(12,i!1Z(H!,(#"HC!G(Z!)0F¢V3,`V!./$Å2!
/®(ZI!WX2.∫!./(Ec,(Z_!./(3Ec+%!FZ/E(H!d)2!./(FZ12!/c(12,i!UV!./0lZ-C!>i<F&2=x%8=CV<yEF&8=>C^X[:&1<=C@7E6&@8=C09Ee&@8=C@8yF&
@8=>@876&8=1?7E:&@w4686&8=C[<7E7&@w6873&8=>d<k7C



"#$%!!(*

23235+./]ZX$+.01%B$V+.C5c9n

12#+3&$A">-W&#'$<+"C
û•0Zü!./30#)Ån!3$X≈!./G•)2!(I!./(bZ©H!,./3$X)Z_n!,eX!3G,I!\Åß!./(bZ©H!,./3$X)Z_!(133%n!,/GI!(*!./32G)J!]cm!.™'J.ü!.™`2∞!(I!
./(12,i!./3V!3$3Z∫!W/m!WX.2Y!û•0Zü!./30#)ÅC!)'h]cm!(X)2!./(12,i!`c-!F)©%!X.`H!./(12,i!)3f!U)°Z!$bZh!'()*!',.0h!./(12,i!
,WX.23°Z!F1GH!(0Zbhn!,FZ/2df!(I!û0¶!b)3f!3#,)Ä!FEÄ!./(°Zf!,.™01l%n!W~!ûI!(X)2!./(12,i!)3$(HUV!./0°Z)%!./(ba,/)%!]I!
./(12,i!,FZ/3Z/V!)'h]c)¶!WX.2Y!'()*!(G,0Z_!./(12,i!F1GH!1Z(HC

$+#b40&#'$Z-R+&"#'$+#Xe0&"#'(62*Y
F)0(Z!)2GJ!.\3(Zf!`l%!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=Éäç]cm!3E+h!3+Xf!./(12,i!(+Z20%£!FZ/(a12._!UV!GH!(b3,∞!(I!
(b3,)Z_!.jlZ2!./(0l+V!/c(12,in!)'h]cm!U2)-!](H!./(12,iû)®£Z!3E+h!(`Zl2!./(12,i!l,.H!(XY!./(12,iC30l,k!(2.eF%!
./(`Zl2n!(+Z20%£!F(2.eF%!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=Éäçn!]cm!W'2.ü!(b¿!(b3(2!/F)©%!./(12,i!,3,e*!.$3(ZH!$X,≈!`l4!
(Zn!û,!]Xf!$X,•¶!G(Z!\,!(`ll!/¶C,)$3Z∫!(X)2!./(12,i!W/m!W'2.ü!(b¿!(b3(2!,1Z(H!/c(`Zl2!./3V!30l,k!]cm!W(GZ0)%!3°X)X!
0'Zπ!./(12,i!,WX.2Y!\Åß!./3°X)X._!FG#ZüYl,.H!$)ZY!./(12,iC

23236+./]ZX$+.01%B$V+EWv1d

(X)2!./(12,i!(ba,H!]I!®(ZI!W0°Zü!'()*!.™01l%!F1GH!2b(V!,1Z(Hn!/Å.!(I!./(°f!3$X)X!./,e_!,./3`l)l!™01l%!.j0°Zü!F(Z!
)+cH!(I!./#,®m!,.j'°ZX!./(23Fl)I!F°Åß!./(2$c%!,\,!'Jü!(I!.jX.2Y!./1Z(c%!/c(12,iC!]^,Y!]cm!Å/≠n!)DEØX!®(ZI!W0°Zü!'()*!

',.0h!./(12,i!F1GH!1Z(H!\,!ûU®H!,b)c%!/$(Z)%!b(E%!./(abb%C



"#$%!!)+

TJZ(_4a'!"21$(9

23$30%1$%]ZX$+.C<1%B$V%1$XI/9CyY

)aXk!3lF)-!(+Z2F%(3GZ(c%W/m!®(ZI!30b)-!'()*!',.0h!./(12,i!F$)≈!)(GI!3$+)-!./03Z©´!,./¢Z)Z_!,./(bZ\(%!UV!3$+)-!\X5!
./(12,in!/Å.!UΩI!./3GZ(H!\,!./E(c)%!./3V!)3f!(I!`^/°Z!./'(*!F)I!]XX!(I!./E0Z"2!./(0#"c%!,30b)+°Z!/3$+)-!G)ZI!(D3 b-C

23$31+.C<1%B$V+.C;Z2Z$V+.CK:2i

(A-$%&#'B+*.
)3(•H!û$X!û\f!./3$X)Z_!UV!WX.2Y!./(1Z2)*UV!®(ZI!3,$)X!,3GZ(H!(X)2!./(12,i!W/m!'Z0h!(,:#V!X]f!./(12,i!Tûk!(,:#V!
./1a,I!./(Z/)%!,.™(I!,./(,.2X!./F12)%!,3G0,/,')Z!./(Ec,(Z_!,./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=Éäç,bcbc%!.j(X.Xbcbc%!
.j(X.X[n!G(Z!)0F¢VFXü!F0Zü!./E^e%!`^H!(2$c%!./3$X)X!,./3E2)5C!]0X!3E2)5!./(12,in!)0F¢V!W12.≠!(,:#V!./X]f!./(0ZbF)I!UV!
,®*!(EZ))2!]Z/)%!./(b3,∞!/c(,.J0%,3$X)X!./(°Z2._!,3$X)X!$Z'Z_!./3,2)XC

23$32+.C<1%B$V+ETZ+*

(A-$%&#'$Z-R+
û•0Zü!.j]X.Xn!)2GJ!(X)2!./(12,i!]cm!®(ZI!.b3EX.X!./(12,i!/c(3ZFE%n!,)3®(I!Å/≠!F",2Y!'J©)%!.b3G(ZH!3$c)H!1Z(H!/c(`Zl2!
F$)≈!)(GI!X('°Z!UV!](c)%!3`l)l!./(12,iC

23$3$+.C<1%B$V+.CjG9z

]0X(Z!)X`H!./(12,i!(2$c%!./3`l)ln!)(GI!/(,:#V!./X]f!ûI!)bZ]X,.!F1GH!`Zg!UV!./34GX!(I!ûI!(G,0Z_!./(12,in!(•H!0(ZÅ∫!
./(,.J0%n!"$)$%n!,ûI!3G,I!./3+X)2._!Xe)+%n!,ûI!3G,I!eZ©(%!F0,X!./(,.J0%1Z(c%!,./(,.J0%(#"c%n!,\,!(Z!)®(I!ûI!3G,I!`ll!

bcbc%!.j(X.XXe)+%!,ûI!)3f!X(´!3`l)l!./3,:)5!,30()%!./(°Z2._!UV!`ll!./(12,iC
û•0Zü!./3`l)ln!)®*!(FXû!./3GZ(H!UV!.~]3FZ2!./E^e%!F)I!./0lZ-!,./,e_!,./(,.J0%,]0Z"2!./',XY!UV!./(12,i!/,®*!`l%!30#)Å!Xe)+%C

∂.~3$ZX!\,!(G(I!./+,YCCC!]0X(Z!)G,I!\0Z≠!](H!'(Z]V!,3EZ,In!)(GI!3$+)-!û1)Zü!2.©E%∂C
r(Z3V!b3)FZ0)≠

r



"#$%!!)!

$U9Y&#'S*2&#'U[UD
\H!3ÅG2!(•c≈!e),X!./(12,iø323Fl!'()*!',.0h!\Å.!./(•c≈!,(I!./(b3$)H!WX.2Y!û$X!e),X!./(12,i!./2©)b%T./,e_q./3+,)fn!
./3Gc#%q./(,.2Xn!./0lZ-q./',XY[X,I!(2.]ZY!./+),X!.™`2∞C
(•ZH!Å/≠oWÅ.!GZI!/(12,]≠!e),X!J(0)%!d)2!(20%!r∂)'hûI!)3f!Å/≠!UV!b0%!,.$XY√∂!rU34GX!(I!3`l)l!(3lcFZ_!./0lZ-!,./(,.2X!
T.™(,.H!,.™U2.X!,./(,.X[/®(ZI!ûI!)G,I!./'X,H!./J(0V!,.eEVC
]cm!./EGù!(I!Å/≠n!WÅ.!3f!W"^π!û$X!e),X!./(12,i!./2©)b%.™`2∞!Tb,.ü!./(,.J0%û,!./0lZ-!û,!G^\(Z[n!]0X©Å!3X2≠!û0¶!(I!
./($3(H!ûI!3a•2!\Åß!./+),X!]cm!3+,)f!./(12,iC
)0F¢V(2.]ZY!ûI!33b-!U©Z_!./E(H!./2©)b%UV!\)Gc)%!3+b)f!./E(H!(*!($3,)Z_!.jlZ2!./(0l+V!/c(12,iC
,(*!Å/≠n!31(H!\)Gc)%!3+b)f!./E(H!3#Z")H!dZ/F£Z!(Z!3G,I!dZ©F%!]I!.jlZ2!./(0l+Vn!U+X!3G,I!\0Z≠!U©Z_!W®ZU)%!(I!./E(H!./(X2'%!UV!
\)Gc)%!3+b)f!./E(H!./3V!/f!3X2∫!UV!.jlZ2!./(0l+VCG(Z!3°X5!\)Gc)%!3+b)f!./E(H!W/m!3,U)2!3#Z")H!($XXY!dZ/F£Z!(Z!3G,I!(#+,XY!UV!
.jlZ2!./(0l+VC

23$35+.C<1%B$V+.C5c9n

û•0Zü!./30#)Ån!)G,I!/(,:#V!./X]f!û\()%!FZ/¢%!/®(ZI!F+Zü!./(12,i!]cm!./(bZ2!./"$)¿CUG2!UV!GH!]®,!UV!./#2)-!G'Jü!(I!û$')%n!
UΩÅ.!GZI!\0Z≠!'Jü!,.$X!(I!.™$')%!)3"25!F(#2Xß!,~!)3GZ(H!(*!.™'J.ü!.™`2∞n!UcI!3G,I!.™$')%!GZ(c%C/Å.!(I!./®2,2k!ûI!
)G,I!\0Z≠!3,."H!,3#Z]H!(b3(2)I!(*!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf!=Éäç,WX.2Y!./(,.2X!./F12)%!,WX.2Y!./1a,I!./(Z/)%!
,.™(I!,bcbc%!.j(X.X,U2-!û`2∞!l,.H!(XY!./30#)Å!/®(ZI!ûI!33,.U-!'()*!û'J.ü!.™$')%!(*!FE®°Z!./FEÄC!(I!./(°f!û)®£Z!®(ZI!
./3GZ(H!(*!ûk!12GZü!(0#Å)In!/Å/≠!~!30ùØ!3®()0°fC

23$36+.C<1%B$V+EWv1d

ZR0&#a,(2#$0
)0F¢VûI!)®(I!3GZ(H!.~b3X.(%!UV!'()*!û0$Zü!./(12,i!./3$+-!(I!"$%!`l%!.~b3X.(%!TUV!0+Zl!UV!'()*!û0$Zü!./(12,i[,(2.]ZY

'()*!./E0Z"2!./(°(%/3°)©%!F)©%!3b(¿!F3$+)-.~b3X.(%C

#'2+"t&#'$,(B-23&"#'(S**$-W
3E3F2!./X2,ù!./(b3#ZXY!,./3+))(Z_!Å._!e)(%!UV!3+))f!./(12,i!,/GI!)(GI!û)®£Z!X('°Z!UV!./Å.G2Y!./F20Z(')%!,./(abb)%!û)®£ZC



"#$%!!)#

TJ](_4a'!"215=

23530%1$%]ZX$+.C<9i$V%1$XI/9CyY

~!)(GI!W'2.ü!(12,i!(I!./#2.…n!UZ/(1Z2)*!∂3E)∏∂!(I!`^H!./F2.(´!,./($ZU:!,./+lZ]Z_!,.jb32.3)')Z_!./,l0)%C!,FZj®ZU%!W/m!
Å/≠n!33f!WX.2Y!./(1Z2)*!UV!b)Z-!./0:f!./30:)()%!,\)ZGH!./'°Z_!./(Z0$%n!F(Z!)E0V!ûI!\Åß!\V!F)©%!./31¢)H!.™,b*!/c(1Z2)*C!,03)'%!
/Å/≠n!,0:2£.!™I!GH!\Åß!./E,.(H!3a•2!]cm!ûX.ü!./(1Z2)*n!)0F¢V!ûI!3,®*!UV!.~]3FZ2!FXü£.!(I!3E2)5!./(12,i!W/m!W0°Z©¶C
UV!b)Z-!WX.2Y!./(1Z2)*n!)+"X!F("lc¿!∂./3G)5∂!eX2Y!(X)2!./(12,i!,U2)+¶!,û"$Zh!./("c$%]cm!3$c)H!./F)©%!,.~b3'ZF%!$bh!
./®2,2Yn!,3EX!./(2,0%!,`#%!./$2G%!(I!û\f!û,/,)Z_!(FXû!./3G)5n!$)≈!3,U2!WlZ2£.!)(GI!/c(12,i!(I!`^/¶!.~b3'ZF%!/cF)©%!./(3¢)2YC
/c+)Zf!FÅ/≠n!)0F¢VûI!)G,I!(X)2!./(12,i!]cm!X2.)%!FZ/l2)+%!./3V!)(GI!F°Z!.b3`X.f!.™X,._!/c34GX!(I!ûI!./(12,i!ûG•2!eX2Y!]cm!./3G)5C

#'$+#b40&"#'(S**:"#'$,-/'0&"#'(e9:
3,U2!./(Ec,(Z_!,./F)Z0Z_!./(b3+ZY!(I!./(2.eF%!0:2Y!•ZeF%!/(X)2!./(12,i!W/m!ûk!(X∞!)3f!3$+)-!.™01l%!,./03Z©´!rWÅ.!3f!WG(Z/°Z!UV!
./,e_!./($XX!,UV!$X,X!./(,.J0%./(3#-!]c)°Z!,F(Z!3$+-!./°X5!./($XXC3,U2!./F)Z0Z_!./(b3(XY!(I!(2.eF%!./(12,i!/(X)2!./(12,i!
(Ec,(Z_!UV!./,e_!./#EcV!]I!$Z/%!./(12,iC(•ZH!Å/≠oWÅ.!GZI!./(12,i!eX!`ll!/F0Zü!º7(2$Z®£Z!F0°Z)%!./(2$c%!./•Z0)%!,3f!F0Zü!

8≤(2$Z®£Z!U+l!F0°Z)%!./(2$c%!./•Z0)%n!U°Å.!)DEX!F(•ZF%!W1Z2Y!$(2.ü!/(X)2!./(12,i!(#ZX\Z!ûI!\0Z≠!`l4!,)0F¢V!.b3G1ZU¶!F1GH!ûGF2C
)3)¿!,®*!«/)Z_!./(bZü/%!™"$Zh!./("c$%3+X)f!(^$:Z_!û•0Zü!./(12,in!b,.ü!GZI!Å/≠!]FZ2Y!]I!.b3F)ZI!/c2®Z!û,!(0Ze1%!
/('(,]%!32G)J!(*!./('3(*n!$)≈!33$+-!\Åß!.§/)Z_!(I!ûI!./3X`H!)$+-!./°X5!./(lc,h!/cbGZI!./(b3°XU)In!,),U2!(Ec,(Z_!/(X)2!
./(12,i!$,H!,'°Z_!0:2!,(0:,2!û"$Zh!./("c$%Cû\f!'Jü!(I!«/)Z_!./(bZü/%!\Åß!/)ù!U+l!./+)Zf!FÅ/≠!,/GI!û)®£Z!./3Ecf!(0¶n!U(Z!
./#Z©XY!(I!./(^$:Z_!./3V!)(GI!.b3`X.(°Z!/c$Z~_!û,!./(2.$H!./(b3+Fc)%!/c(12,iøG)5!)(GI!.b3`X.f!./3Ec)+Z_!UV!3`l)l!./(12,i!
./3G2.2kø\H!GZ0_!.§/)%!UEZ/%!UV!3+X)f!3Ec)+Z_!(,®,])%!(I!û"$Zh!./("c$%)(GI!.b3`X.(°Z!/c3Ecfø(Z!./X2,ù!./3V!)(G00Z!
.b3`X.(°Z!/c34•)2!]cm!3"()f!./(12,i!UV!./(b3+FH!,qû,!G)5!)(G00Z!2U*!(b3,∞!./3Ecf!W/m!(b3,∞!./F20Z(´!/c+)Zf!F¶ø

~!)(GI!30#)Å!./(2.eF%!,./(bZü/%!UV!./#2.…n!,/GI!)0F¢V!.]3FZ2\Z!'Jü£.!(I!X,2Y!û,!](c)%!3,'X!U)°Z!U32._!J(0)%!($XXY!UV!./(12,i
$)≈!33f!(2.'E%!\Åß!./(Ec,(Z_!,3$c)c°Z!/3$b)I!û,!3¢))2!]0Z"2!./(12,i!/3$+)-!ûU®H!./03Z©´!FZ/0°Z)%C

∂.™](ZH!,./(bZ]V!./F12)%!]FZ2Y!]I!û0:(%CCC!0$I!0()H!W/m!./32G)J!]cm!/+lZ_!.™'J.ü!./(EJ,/%!(I!./0:ZfC!,03bZüH!]I!bFh!
]Xf!$H!(1ZGc0Z!./E()+%!ûFX£.∂C

rF)32!fC!b)0´



"#$%!!)$

#',*R+3&!9w&#'()**+&#'$(A-$%
)$X≈!./3¢))2n!,\Å.!')Xn!,/GI!.™\f!\,!./l2)+%!./3V!03EZ(H!,0b3')h!F°Z!/c3¢))2!F(Z!)"0*!./#2-n!U0$I!~!02)X!W'2.ü!3¢))2._!F1GH!

]1,.©V!]cm!./(1Z2)*n!FH!Fl2)+%!(`""%C)0F¢VûI!)G,I!\0Z≠!\)GH!,3+))f!)$XX!./3¢))2._!./3V!)0F¢VW'2.a\Z!,G)#)%!W'2.©°Z!
,34•)2\Z!]cm!./(1Z2)*n!,\0Z!)3f!(2.]ZY!()JY!∂./b)l2Y!]cm!./3¢))2!./(3GZ(H∂n!(*!3,U)2!('(,]%!(I!./`l,._!./,.'h!.3FZ]°Z!/®(ZI!
W'2.ü!./3¢))2._!./("2π!F°Z!,./(lc,F%!U+l!]cm!./(12,iC
eX!3`3c5!./b)l2Y!]cm!./3¢))2!,U+£Z!/3E+)X!./(12,i!,./(abb%!,(b3,)Z_!$X,X!./3$(H!/(X)2!./(12,iC,(*!Å/≠n!(Z!)$3Z∫!(X)2!
./(12,i!W/m!®(Z0¶!\,!ûI!3G,I!./b)l2Y!]cm!./3¢))2!UV!./(12,i!GZ§3Vo

•>c6873(I!`^H!](c)%!WX.2Y!3¢))2!2b()%C

•>;XX:/c34GX!(I!ûI!.§•Z2!./(323F%!]cm!\Åß!./3¢))2._!3X2ù!FXe%!UV!./(12,i!,]cm!(b3,∞!./F20Z(´C

•>@i[:/3,®)¿!34•)2\Z!./GZ(H!]cm!'()*!./E0Z"2!./(3GZ(c%!/cF20Z(´C

•)3f!w1jmB<™"$Zh!./("c$%./2©)b)I!UV!./(12,iC
)0F¢VûI!)G,I!\0Z≠!3$(H!,.®¿!$3m!)G,I!\0Z≠!,®,π!™"$Zh!./("c$%F14I!(I!)(G0¶!.3`ZÅ!ûk!e2.2._!,/¶!(b3,)Z_!./bcl%C

4"#4-W&#'S+#+
3,U2!F,.FZ_!./+2.2!U2"£Z!2b()%!,d)2!2b()%!/(X)2!./(12,i!,û]®Zü!./#2)-!,û"$Zh!./("c$%/(2.'E%!./(12,i!,3$X)X!(Z!WÅ.!
GZ0_!\0Z≠!$Z'%!W/m!W'2.ü!3¢))2._!û,!(Z!WÅ.!GZI!)0F¢VûI!)b3(2!./(12,i!G(Z!\,!(`ll!/¶!û,!(Z!WÅ.!GZI!)0F¢VW)+ZU¶!3(Z(£ZC,3DEØX!
W]ZXY!./0:2!UV!,•Z©-!./(12,i!∂./$)%∂!,W]ZXY!3$c)c°Z!,(2.'E%!./(Ec,(Z_!,./F)Z0Z_!(I!«/)Z_!./(2.eF%!,./(bZü/%!UV!./(12,i!~J(%!
/cF+Zü!]cm!./3G)5!UV!./(12,iC
eX!31(H!FEÄ!.™X,._!j]ZXY!./0:2!UV!F,.FZ_!./+2.2o

•3$c)H!û"$Zh!./("c$%
•3$c)H!./(`Zl2
•.jlZ2!./(0l+V!rW)^ü!.\3(Zf!`Zg!/c(a12._!,./3$+-!(I!"$%!.~U32.®Z_
•()•Z-!./(12,i
•`l%!./30#)Å!./3#")c)%q`l%!./(2$c%

02)X!ûI!0®(I!ûI!3G,I!e2.2.30Z!,3¢))2.30Z!,(2,030Z!UV!./(12,i!(XU,]%!FZ/F)Z0Z_!,./(Ec,(Z_!,./3$c)Hn!,\Å.!\,!./bFh!UV!.]3FZ2!
./EX)X!(I!.™X,._!,./,•Z©-!UV!WX.2Y!(1Z2)*!./30()%,•Z©-!∂$)¬%∂C\Å.!'Jü!(I!(FXû!./3G)5!$)≈!W0¶!0ZX2£.(Z!3,'X!ûk!b)0Z2),\Z_!
/c(12,i!)$"H!U)°Z!U2)-!](H!./(12,i]cm!GH!1Vü!F1GH!"$)¿!UV!./FX.)%!,~!)$3Z∫!W/m!W'2.ü!ûk!3¢))2._!û•0Zü!./(®V!eX(£Z!UV!
./(12,iCG(Z!û0¶!0ZX2£.!(Z!~!)3¢)2!û"$Zh!./("c$%n!,~!33l,2!(`Zl2!'X)XYn!,~!)cJf!3+X)f!3#Z")H!W®ZU)%!UV!./`l%C~!),'X!
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Mr M° •åáÑ�Öàï!�~á!ÖÑÄÉ�Å!âà!�~á!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!
ö~ñÅá tIrIw •ôIrI°

Mr Mw
•åáÑ�Öàï!�~á!úñÖÑ!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!
ôáàÖÑÖ�ÖâÑ!ö~ñÅá!KÇ~â!ÖÅ!ÖÑëâçëáå£!Ç~ñ�!åâáÅ!Ö�!úáñÑ!ÖÑ!
ÄäñÜ�ÖÜáJ

tIrIN£!
tIrI° •ôIrIw



"#$%!!*)

{ïççñóÉÅ!zäáñ!
òâåá
•ô

{ïççñóÉÅ!zäáñx
öäâõáÜ�!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!
KÜâÑ�ÖÑÉÖÑãJ

êáàáäáÑÜá {ïççñóÉÅ
àÉçç!Üâåá

ùâÄÖÜ {Éó�âÄÖÜ

ù~á!öäâõáÜ�!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!öäâÜáÅÅáÅ!ñÑå!
ùââçÅ

ôáàÖÑÖ�ÖâÑ!âà!ÆááåÅ

Mt Mr ûÑåáäÅ�ñÑå!�~á!ÜâÑÜáÄ�!ñÑå!àñÜ�âäÅ!�â!ÜâÑÅÖåáä!âÑ!
ôáàÖÑÖ�ÖâÑÅ!âà!ÆááåÅ tIrI¶ •ôItIr

Mt Mt •åáÑ�Öàï!�~á!ÄÉäÄâÅáÅ!âà!åñ�ñ!ÜâççáÜ�ÖâÑ!ñÑå!åñ�ñ!
ñÑñçïÅÖÅ tIrI¶ •ôItIt

Mt MN •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!úá�~âåâçâãÖáÅ£!ñÄÄäâñÜ~áÅ!
ñÑå!�ââçÅ!àâä!åñ�ñ!ÜâççáÜ�ÖâÑ tIrI¶ •ôItIN

Mt M° •åáÑ�Öàï!åÖààáäáÑÜáÅ!óá�ÇááÑ!ÄäÖúñäï!åñ�ñ!K™ÉñçÖ�ñ�Öëá!
ñÑå!™ÉñÑ�Ö�ñ�ÖëáJ!ñÑå!ÅáÜâÑåñäï!åñ�ñI tIrI¶ •ôItI°

Mt Mw •åáÑ�Öàï!åÖààáäáÑÜáÅ!óá�ÇááÑ!�~á!àâÉä!Üñ�áãâäÖáÅ!âà!
ÅâÜÖñç!ÑááåÅ tIrI¶ •ôItIw

Mt M¶ †üÄçñÖÑ!�~á!ÖúÄâä�ñÑÜá!âà!�äÖñÑãÉçñ�ÖâÑ!ÖÑ!�~á!öäâõáÜ�!
•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá tIrI¶ •ôItI¶

ÆááåÅ!zÑñçïÅÖÅ

MN Mr
•åáÑ�Öàï!ñÑå!åáàÖÑá!�~á!ÜâúÄâÑáÑ�Å!âà!ÑááåÅ!ñÑå!åñ�ñ!
ñÑñçïÅÖÅx!ÜÉääáÑ�!Å�ñ�á!ñÑñçïÅÖÅ£!Å�ñ¨á~âçåáä!ñÑñçïÅÖÅ£!
ñÑå!àÉ�Éäá!Å�ñ�á!ñÑñçïÅÖÅ

tIrI¶ •ôINIr

MN Mt ûÑåáäÅ�ñÑå!�~á!ÅÖü!Üñ�áãâäÖáÅ!âà!Å�ñ¨á~âçåáäÅ tIrI¶ •ôINIt

MN MN
†üÄçñÖÑ!�~á!ÄÉäÄâÅá!ñÑå!ÜâÑÅ�äÉÜ�!âà!Å�ñ¨á~âçåáä!
ñÑñçïÅÖÅ!�ââçÅ£!ÖÑÜçÉåÖÑã!ØáÑÑ!åÖñãäñúÅ!ñÑå!
{�ñ¨á~âçåáä!zÑñçïÅÖÅ!§ñ�äÖü

tIrI¶ •ôININ

MN M° ôáàÖÑá!�~á!�áäúÅ!äáçñ�áå!�â!ÑááåÅ!ñÑñçïÅÖÅ£!ÖÑÜçÉåÖÑã!
Ääâóçáú!�äááÅ£!âóõáÜ�Öëá!�äááÅ£!ñÑå!ñç�áäÑñ�ÖëáÅ!�äááÅ tIrI¶ •ôINI°

MN Mw ûÑåáäÅ�ñÑå!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!ñ!Ääâóçáú!�äáá!
ñÑå!ñÑ!âóõáÜ�Öëá!�äáá tIrI¶ •ôINIw

MN M¶ •åáÑ�Öàï!ñÑå!áüÄçñÖÑ!�~á!çáëáçÅ!âà!~ÖáäñäÜ~ï!ÖÑ!�~á!
Ääâóçáú!�äáá!ÄäâÜáÅÅ tIrI¶ •ôINI¶

MN Mß †üÄçñÖÑ!�~á!Üñ�áãâäÖáÅ!âà!ÜäÖ�áäÖñ!�~ñ�!åá�áäúÖÑá!Ç~ñ�!ÖÅ!
ÖÑÜçÉåáå!ÖÑ!ÄäâõáÜ�!ÖÑ�áäëáÑ�ÖâÑÅ tIrI¶ •ôINIß

öäâõáÜ�!•Ñ�áäëáÑ�ÖâÑ!≠âãÖÜ

M° Mr •åáÑ�Öàï!�~á!ÄÉäÄâÅáÅ!âà!�~á!çâãÖÜñç!àäñúáÇâä¨ tIrI¶ •ôI°Ir

M° Mt •åáÑ�Öàï!ñÑå!åáàÖÑá!≠âãÖÜñç!∞äñúáÇâä¨!ñÑå!Ö�Å!
ÜâúÄâÑáÑ�Å!KñÜ�ÖëÖ�ÖáÅ£!âÉ�ÄÉ�Å£!âÉ�ÜâúáÅ£!ãâñçÅJ tIrI¶ •ôI°It

M° MN ûÑåáäÅ�ñÑå!�~á!ëáä�ÖÜñç!ñÑå!~âäÖ´âÑ�ñç!çâãÖÜÅ!âà!�~á!
öäâõáÜ�!≠âãàäñúá tIrI¶ •ôI°IN
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M° M° ûÑåáäÅ�ñÑåÖÑã!�~á!åáàÖÑÖ�ÖâÑ!âà!zÅÅÉúÄ�ÖâÑÅ£!•ÑåÖÜñ�âäÅ£!
ñÑå!§áñÑÅ!âà!ØáäÖàÖÜñ�ÖâÑ tIrI¶ •ôI°I°

{ïççñóÉÅ!zäáñ!
òâåá
•ô

{ïççñóÉÅ!zäáñx
öäâõáÜ�!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!
KÜâÑ�ÖÑÉÖÑãJ

êáàáäáÑÜá {ïççñóÉÅ
àÉçç!Üâåá

ùâÄÖÜ {Éó�âÄÖÜ

M° Mw ôáàÖÑá!�~á!w!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!ñ!{§zêù!ÖÑåÖÜñ�âä tIrI¶ •ôI°Iw

|Öã~sçáëáç!ñÑñçïÅáÅ

Mw Mr ûÑåáäÅ�ñÑå!�~á!óáÑáàÖ�Å!âà!ñ!~Öã~sçáëáç!ñÑñçïÅáÅ!ÖÑ!�~á!
•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá tIrI¶ •ôIwIr

Mw Mt •åáÑ�Öàï!�~á!Üñ�áãâäÖáÅ!âà!äÖÅ¨!ñÅÅáÅÅúáÑ�!ñ�!�~á!~Öã~s
çáëáç!~ÉúñÑ!äáÅâÉäÜáÅ!ñÑñçïÅÖÅ tIrI¶ •ôIwIt

Mw MN ûÑåáäÅ�ñÑå!�~á!ÄäâõáÜ�!�áñú!ÑááåÅ!ñ�!�~á!~Öã~sçáëáç!
~ÉúñÑ!äáÅâÉäÜáÅ!ñÑñçïÅÖÅ tIrI¶ •ôIwIN

Mw M° ôáàÖÑá!êâçáÅ!ñÑå!êáÅÄâÑÅÖóÖçÖ�ÖáÅ£!≠áëáç!âà!†ààâä�£!ñÑå!
òñÄñÜÖ�ï!êá™ÉÖäáúáÑ�Å!ñÅÄáÜ�Å tIrI¶ •ôIwI°

Mw Mw •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!N!ÜâúÄâÑáÑ�Å!�~ñ�!
ÜâúÄäÖÅá!ÅÉÄÄçï!Ü~ñÖÑ!úñÑñãáúáÑ� tIrI¶ •ôIwIw

Mw M¶ ûÑåáäÅ�ñÑå!�~á!óáÑáàÖ�Å!âà!�~á!∞ÖÑñÑÜÖñç!ñÑå!
{ÉÅ�ñÖÑñóÖçÖ�ï!~Öã~sçáëáç!ñÑñçïÅáÅ tIrI¶ •ôIwI¶

Mw Mß ûÑåáäÅ�ñÑå!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!ÄäâõáÜ�!ñÑå!
ù~áâäï!âà!ò~ñÑãá tIrI¶ •ôIwIß

Mw M® •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!ÜâÑÜáÄ�Å!âà!öäâõáÜ�!ò~ñä�áä!
ñÑå!öäâõáÜ�!öäâÄâÅñç tIrI¶ •ôIwI®

{ïççñóÉÅ!zäáñ!
òâåá
{û

{ïççñóÉÅ!zäáñx
öäâõáÜ�!{á�!ûÄ êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

¢ÑâÇ àñÜ�£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!öäâõáÜ�!
{á�!ûÄ!ñäáñI

Mr Mr ¢ÑâÇ!�~á!âóõáÜ�ÖëáÅ!âà!�~á!öäâõáÜ�!{á�!ûÄ!Ä~ñÅá tItIr {ûIrIr

Mr Mt •åáÑ�Öàï!�~á!¨áï!âÉ�ÄÉ�Å!âà!�~á!{á�!ûÄ!ö~ñÅá tItIt {ûIrIt

Mr MN •åáÑ�Öàï!�~á!ÖÑÄÉ�Å!âà!�~á!{á�!ûÄ!ö~ñÅá tItIw {ûIrIN

Mr M° •åáÑ�Öàï!�~á!úñÖÑ!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!{á�!ûÄ!ö~ñÅá!
KÇ~â!ÖÅ!ÖÑëâçëáå£!Ç~ñ�!åâáÅ!Ö�!úáñÑ!ÖÑ!ÄäñÜ�ÖÜáJ

tItIN£!
tItI° {ûIrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!ôáÜÖÅÖâÑ!éñ�áÅ!ñÑå!
{�ñãáÅ tt° {ûIrIw

ù~á!öäâõáÜ�!{á�!ûÄ!öäâÜáÅÅáÅ!ñÑå!ùââçÅ

êÖÅ¨!zÑñçïÅÖÅ



"#$%!#++

Mt Mr
ôáàÖÑá!�áäúÅ!äáçñ�áå!�â!äÖÅ¨!úñÑñãáúáÑ�£!ÖÑÜçÉåÖÑã!
ÄâÅÖ�Öëá!äÖÅ¨Å£!Ñáãñ�Öëá!äÖÅ¨Å£!äÖÅ¨!äáãÖÅ�áä£!äÖÅ¨!
ñÅÅáÅÅúáÑ�!úñ�äÖü!ñÑå!äÖÅ¨!�âçáäñÑÜáÅ

tItI¶ {ûItIr

Mt Mt †üÄçñÖÑ!�~á!ÅÖãÑÖàÖÜñÑÜá!âà!ÄäâóñóÖçÖ�ï!ñÑå!ÖúÄñÜ�!ÖÑ!�~á!
ÜâÑ�áü�!âà!äÖÅ¨!úñÑñãáúáÑ�I tItI¶ {ûItIt

Mt MN •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!àÖëásÅ�áÄ!äÖÅ¨!úñÑñãáúáÑ�!
ÄäâÜáÅÅ tItI¶ {ûItIN

Mt M° •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!àâÉä!äÖÅ¨!äáÅÄâÑÅá!
Å�äñ�áãÖáÅI tItI¶ {ûItI°

Mt Mw †üÄçñÖÑ!�~á!Ö�áäñ�Öëá!Ññ�Éäá!âà!äÖÅ¨!úñÑñãáúáÑ�!ñÑå!Ö�Å!
ÖúÄâä�ñÑÜá!�~äâÉã~âÉ�!�~á!áÑ�Öäá!çÖàá!âà!�~á!ÄäâõáÜ�I tItI¶ {ûItIw

Mt M¶ ûÑåáäÅ�ñÑå!�~á!ÜâÑ�áÑ�!ñÑå!Å�äÉÜ�Éäá!âà!ñ!äÖÅ¨!äáãÖÅ�áä tItI¶ {ûItI¶

Mt Mß †üÄçñÖÑ!�~á!ÄÉäÄâÅá£!Å�äÉÜ�Éäá ñÑå!ÜâÑ�áÑ�!âà!ñ!êÖÅ¨!
zÅÅáÅÅúáÑ�!§ñ�äÖü tItI¶ {ûItIß

{�ñ¨á~âçåáä!†ÑãñãáúáÑ�

MN Mr ¢ÑâÇ!�~ñ�!áÑãñãáúáÑ�!�â!�~á!{�ñ¨á~âçåáäÅ!ÖÅ!áÅÅáÑ�Öñç!
ñÑå!äá™ÉÖäáÅ!ÄçñÑÑÖÑã!ñÑå!áüáÜÉ�ÖâÑI tItI¶ {ûINIr

MN Mt †üÄçñÖÑ!�~á!ÖúÄâä�ñÑÜá!âà!áÅ�ñóçÖÅ~ÖÑã!ñ!ÄäâõáÜ�!
ãâëáäÑñÑÜá!Å�äÉÜ�Éäá tItI¶ {ûINIt

MN MN •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!�~äáá!ÄáäÅÄáÜ�ÖëáÅ!�~ñ�!
Å~âÉçå!óá!äáÄäáÅáÑ�áå!ÖÑ!ñ!ÄäâõáÜ�!óâñäåI tItI¶ {ûININ

MN M° †üÄçñÖÑ!�~á!äáÅÄâÑÅÖóÖçÖ�ÖáÅ!âà!ñ!ÄäâõáÜ�!ÅÄâÑÅâä!ñÑå!ñ!
ÄäâõáÜ�!óâñäå tItI¶ {ûINI°

MN Mw †üÄçñÖÑ!�~á!ÜâÑÑáÜ�ÖâÑ!óá�ÇááÑ!ÄäâõáÜ�!�âçáäñÑÜáÅ!ñÑå!
ÄäâõáÜ�!ãâëáäÑñÑÜá tItI¶ {ûINIw

MN M¶ •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!ÅÖü!ñäáñÅ!âà!ÄäâõáÜ�!
�âçáäñÑÜáÅ tItI¶ {ûINI¶

MN Mß ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá!ñÑå!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!
öçñÑÑÖÑã!∞äñúáÇâä¨ tItI¶ {ûINIß

MN M® ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá!ñÑå!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!
§†z≠!∞äñúáÇâä¨ tItI¶ {ûINI®

MN M© ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá!âà!�~á!öäâõáÜ�!ò~ñä�áä tItI¶ {ûINI©

MN rM •åáÑ�Öàï!�~á!ÄÉäÄâÅáÅ!âà!ÄäâõáÜ�!çñÉÑÜ~!ÜâúúÉÑÖÜñ�ÖâÑÅ tItI¶ {ûINIrM

{ïççñóÉÅ!zäáñ!
òâåá
öö

{ïççñóÉÅ!zäáñx
öäâõáÜ�!öçñÑÑÖÑã êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

¢ÑâÇ!àñÜ�£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!öäâõáÜ�!
öçñÑÑÖÑã!ñäáñI

Mr Mr
êáÜñçç!àñÜ�Å!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!
ÖúÄâä�ñÑÜá!ñÑå!�ÖúÖÑã!âà!�~á!ÄäâõáÜ�!ÖúÄçáúáÑ�ñ�ÖâÑ!
ÄçñÑI

tINIr ööIrIr



"#$%!#+!

Mr Mt òâúÄñäá!ñÑå!ÜâÑ�äñÅ�!ÄäâõáÜ�!çâãàäñúáÅ£!ÄäâÄâÅñçÅ!ñÑå!
ÖúÄçáúáÑ�ñ�ÖâÑ!ÄçñÑÅ tINIr ööIrIt

Mr MN •åáÑ�Öàï!�~á!¨áï!âÉ�ÄÉ�Å!âà!�~á!öäâõáÜ�!öçñÑÑÖÑã!ö~ñÅá!s
ÅáëáÑ!ÜâúÄâÑáÑ�Å!âà!ñ!ÜâúÄäá~áÑÅÖëá!ÄäâõáÜ�!ÄçñÑI tINIt ööIrIN

Mr M° •åáÑ�Öàï!�~á!ÖÑÄÉ�Å!âà!�~á!öäâõáÜ�!öçñÑÑÖÑã!ö~ñÅá tINIw ööIrI°

Mr Mw •åáÑ�Öàï!�~á!úñÖÑ!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!öäâõáÜ�!öçñÑÑÖÑã!
ö~ñÅá!KÇ~â!ÖÅ!ÖÑëâçëáåJ!s Äñä�ÖÜÖÄñ�âäï!ÄäâÜáÅÅ tININ ööIrIw

Mr M¶ ûÑåáäÅ�ñÑå!�~á!zÜÜâÉÑ�ñóÖçÖ�ï!ñÑå!òâÑ�äâç!§áÜ~ñÑÖÅúÅ!
ÖÑ!�~á!öäâõáÜ�!öçñÑÑÖÑã!ö~ñÅá tINI° ööIrI¶

Mr Mß ûÑåáäÅ�ñÑå!�~á!ñåëñÑ�ñãáÅ!âà!äâççÖÑã!Çñëá!ÄçñÑÑÖÑã!
ñÑå!åáÜÖÅÖâÑ!ãñ�áÅ!ÖÑ!�~á!öäâõáÜ�!öçñÑÑÖÑã!ö~ñÅá tINI° ööIrIß

ù~á!öäâõáÜ�!öçñÑÑÖÑã!öäâÜáÅÅáÅ!ñÑå!ùââçÅ

{Ü~áåÉçá!ÄçñÑÑÖÑã

Mt Mr ¢ÑâÇ!�~á!w!Å�áÄÅ!ÖÑ!ÅÜ~áåÉçá!ÄçñÑÑÖÑãI tINI¶ ööItIr

Mt Mt ûÑåáäÅ�ñÑå!�~á!åÖààáäáÑÜá!óá�ÇááÑ!ÄäâåÉÜ�!ÅÜâÄá!ñÑå!
ÄäâõáÜ�!ÅÜâÄáI tINI¶ ööItIt

Mt MN ûÑåáäÅ�ñÑå!�~ñ�!�~á!ÅÜâÄá!âà!�~á!ÄäâõáÜ�!úÉÅ�!óá!
ÜâÑàÖäúáå!ñÑå!úÉÅ�!óá!ÜâúÄäá~áÑÅÖëá!ñÑå!åá�ñÖçáåI tINI¶ ööItIN

Mt M°
êáÜñçç!�~á!àñÜ�Å£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!ñÜ�ÖëÖ�ï!
åáàÖÑÖ�ÖâÑ£!ÖÑÜçÉåÖÑã!ÄäâåÉÜ�!ÅÜâÄá£!ÄäâõáÜ�!ÅÜâÄá£!ñÑå!
y±{

tINI¶ ööItI°

Mt Mw ûÑåáäÅ�ñÑå!�~á!ÜâúÄâÅÖ�ÖâÑ!âà!ñ!y±{!KÇâä¨!
óäáñ¨åâÇÑ!Å�äÉÜ�ÉäáJI tINI¶ ööItIw

Mt M¶ †üÄçñÖÑ!�~á!ñåëñÑ�ñãáÅ!âà!�~á!�Çâ!y±{!àâäúñ�ÅI tINI¶ ööItI¶

Mt Mß †üÄçñÖÑ!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!ñÜ�ÖëÖ�ï!Åá™ÉáÑÜÖÑã!
ñÑå!äáÅâÉäÜá!áÅ�Öúñ�ÖÑã tINI¶ ööItIß

Mt M® ûÑåáäÅ�ñÑå!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!�~á!ÄäâõáÜ�!
ÜâÑÅ�äñÖÑ�!�äÖñÑãçá!ñÑå!ÅÜ~áåÉçá!åáëáçâÄúáÑ� tINI¶ ööItI®

Mt M© ôáàÖÑá!�~á!�áäúÅ!äáçñ�áå!�â!óÉåãá�!ÄçñÑÑÖÑã£!ÖÑÜçÉåÖÑã!
ñÜ�ÖëÖ�ïsóñÅáå!óÉåãá�£!åÖäáÜ�!ñÑå!ÖÑåÖäáÜ�!Çâä¨!ÜâÅ�ÅI tINI¶ ööItI©

Mt rM ôáàÖÑá!�~á!�~äáá!ñÄÄäâñÜ~áÅ!�â!úñ¨ÖÑã!ÄäâõáÜ�!
áÅ�Öúñ�áÅ tINI¶ ööItIrM

Mt rr ûÑåáäÅ�ñÑå!�~á!ñåëñÑ�ñãáÅ!ñÑå!åÖÅñåëñÑ�ñãáÅ!âà!�~á!
�~äáá!áÅ�Öúñ�ÖâÑ!�áÜ~ÑÖ™ÉáÅ tINI¶ ööItIrr

Mt rt ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá£!Å�äÉÜ�Éäá ñÑå!ÜâÑ�áÑ�!âà!ñ!
Ñá�Çâä¨!åÖñãäñú!s zÜ�ÖëÖ�ï!ôÉäñ�ÖâÑ!†Å�Öúñ�ÖÑã tINI¶ ööItIrt

Mt rN ûÑåáäÅ�ñÑå!�~á!ÜâÑÜáÄ�!ñÑå!ÄÉäÄâÅá!âà!�~á!òäÖ�ÖÜñç!
öñ�~ tINI¶ ööItIrN

Mt r° ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá£!Å�äÉÜ�Éäá ñÑå!ÜâÑ�áÑ�!âà!ñ!
éñÑ��!ò~ñä�!s {Ü~áåÉçá!ôáëáçâÄúáÑ� tINI¶ ööItIr°

§†z≠!ÄçñÑÑÖÑã



"#$%!#+#

MN Mr
êáÜñçç!�~á!àñÜ�Å£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!
çáëáçÅ!âà!ÄäâõáÜ�!§†z≠!ñÑå!�~áÖä!ÜâÑÑáÜ�ÖâÑ!�â!�~á!
ÄäâõáÜ�!çâãÖÜñç!àäñúáÇâä¨I

tINI¶ ööINIr

MN Mt •åáÑ�Öàï!�~á!ÜâÑÜáÄ�!ñÑå!åÖààáäáÑÜáÅ!óá�ÇááÑ!ÄäâõáÜ�!
úâÑÖ�âäÖÑã!ñÑå!ÄäâõáÜ�!áëñçÉñ�ÖâÑ tINI¶ ööINIt

MN MN êáÜñçç!àñÜ�Å!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!åÖààáäáÑ�!
áëñçÉñ�ÖâÑ!ñÄÄäâñÜ~áÅ tINI¶ ööININ

MN M° •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!ÜâúÄâÑáÑ�Å!âà!ñÑ!
áëñçÉñ�ÖâÑ!�ñóçá tINI¶ ööINI°

MN Mw ûÑåáäÅ�ñÑå!�~á!ÜâÑÜáÄ�Å!ñÑå!ÖúÄâä�ñÑÜá!âà!�~á!
zÜÜâÉÑ�ñóÖçÖ�ï!ñÑå!≠áñäÑÖÑã tINI¶ ööINIw

MN M¶ êáÜñçç!àñÜ�Å£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!ÄäâõáÜ�!
§†z≠!ÄçñÑ tINI¶ ööINI¶

MN Mß •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!ÅÖü!áÅÅáÑ�Öñç!áçáúáÑ�Å!âà!ñ!
§†z≠!öçñÑ tINI¶ ööINIß

•Ñ�áäÑñç!òâÑ�äâçÅ£!òâúúÉÑÖÜñ�ÖâÑ£!ñÑå!{�ñ¨á~âçåáä!
†ÑãñãáúáÑ�!öçñÑÑÖÑã

M° Mr •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!ÜâúÄâÑáÑ�Å!ñÑå!�~á!
óáÑáàÖ�Å!âà!ÇáççsúñÑñãáå!ÖÑ�áäÑñç!ÜâÑ�äâç!ÅïÅ�áúÅ tINI¶ ööI°Ir

M° Mt òâúúÉÑÖÜñ�ÖâÑ!ñÑå!{�ñ¨á~âçåáä!†ÑãñãáúáÑ�!öçñÑÑÖÑã tINI¶ ööI°It

M° MN ûÑåáäÅ�ñÑå!�~á!ÜâúÄâÑáÑ�Å!âà!ñ!ÜâúúÉÑÖÜñ�ÖâÑ!ÄçñÑI tINI¶ ööI°IN

M° M° †üÄçñÖÑ!�~á!ÄÉäÄâÅá!ñÑå!ÜâÑÅ�äÉÜ�!âà!Å�ñ¨á~âçåáä!
áÑãñãáúáÑ�!Å�äñ�áãï tINI¶ ööI°I°

M° Mw ¢ÑâÇ!�~á!ÜâúÄâÑáÑ�Å!âà!ñ!êzò•!Ü~ñä�I tINI¶ ööI°Iw

M° M¶ ûÑåáäÅ�ñÑå!�~á!àâÉä!¨áï!äâçáÅ!ÖåáÑ�ÖàÖáå!ÖÑ!ñ!êzò•!
§ñ�äÖü tINI¶ ööI°I¶

{ÉÄÄçï!ò~ñÖÑ!öçñÑÑÖÑã

Mw Mr •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!N!ÜâúÄâÑáÑ�Å!âà!ÅÉÄÄçï!
Ü~ñÖÑ tINI¶ ööIwIr

Mw Mt •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!N!Å�áÄÅ!ÖÑ!ÄäâÜÉäáúáÑ�!
úñÑñãáúáÑ� tINI¶ ööIwIt

Mw MN •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!t!áçáúáÑ�Å!âà!çâãÖÅ�ÖÜÅ!
úñÑñãáúáÑ�x tINI¶ ööIwIN

Mw M° ûÑåáäÅ�ñÑå!�~á!ÜâÑÜáÄ�£!Ü~ñäñÜ�áäÖÅ�ÖÜÅ£!ñÑå!Üñ�áãâäÖáÅ!
âà!zÅÅá�Å tINI¶ ööIwI°

|ÉúñÑ!êáÅâÉäÜáÅ!öçñÑÑÖÑã

M¶ Mr êáÜñçç!�~á!ÜâÑÜáÄ�Å!ñÑå!ÄÉäÄâÅá!âà!|ÉúñÑ!êáÅâÉäÜáÅ!
öçñÑÑÖÑã tINI¶ ööI¶Ir

{�ñãá!öçñÑÑÖÑã

M¶ Mt êáÜñçç!�~á!ÜâÑÜáÄ�Å!ñÑå!ÄÉäÄâÅá!âà!{�ñãáÅ!ñÑå!
ôáÜÖÅÖâÑ!éñ�áÅ tINI¶ ööI¶It

{ÉÅ�ñÖÑñóÖçÖ�ï!ñÑå!òçâÅÉäá!öçñÑÑÖÑã
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Mß Mr ûÑåáäÅ�ñÑå!�~á!åáàÖÑÖ�ÖâÑÅ!ñÑå!ÖúÄâä�ñÑÜá!âà!
{ÉÅ�ñÖÑñóÖçÖ�ï!ñÑå!òçâÅÉäá!öçñÑÑÖÑã tINI¶ ööIßIr

Mß Mt •åáÑ�Öàï!�~á!ÜâúÄâÑáÑ�Å!âà!ñ!ùäñÑÅÖ�ÖâÑ!öçñÑÑÖÑã!§ñ�äÖü tINI¶ ööIßIt

Mß MN •åáÑ�Öàï!�~á!ñÜ�ÖâÑÅ!àâä!ñÑ!áààÖÜÖáÑ�!ñÑå!ÜâúÄçÖñÑ�!
òçâÅÉäá!öçñÑÑÖÑã tINI¶ ööIßIN

{ïççñóÉÅ!zäáñ!
òâåá
ö•

{ïççñóÉÅ!zäáñx
öäâõáÜ�!•úÄçáúáÑ�ñ�ÖâÑ êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

¢ÑâÇ àñÜ�£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!öäâõáÜ�!
•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá!ñäáñI

Mr Mr •åáÑ�Öàï!�~á!¨áï!âÉ�ÄÉ�Å!âà!�~á!•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá tI°It ö•IrIr

Mr Mt •åáÑ�Öàï!�~á!ÖÑÄÉ�Å!âà!�~á!•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá tI°Iw ö•IrIt

Mr MN •åáÑ�Öàï!�~á!úñÖÑ!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!•úÄçáúáÑ�ñ�ÖâÑ!
ö~ñÅá!KÇ~â!ÖÅ!ÖÑëâçëáå£!Ç~ñ�!åâáÅ!Ö�!úáñÑ!ÖÑ!ÄäñÜ�ÖÜáJ tI°IN ö•IrIN

ù~á!•úÄçáúáÑ�ñ�ÖâÑ!öäâÜáÅÅáÅ!ñÑå!ùââçÅ

§ñÑñãÖÑã!öáâÄçá

Mt Mr •åáÑ�Öàï!�~á!ñÜ�ÖëÖ�ÖáÅ!ÜâÑåÉÜ�áå!�â!úñÑñãá!ÄáâÄçá!
åÉäÖÑã!ÄäâõáÜ�!ÖúÄçáúáÑ�ñ�ÖâÑ tI°I¶ ö•ItIr

§ñÑñãÖÑã!�~á!öäâõáÜ�!{Ü~áåÉçá

Mt Mt ôáàÖÑá!ÄäâÜáÅÅáÅ!ÉÅáå!�â!úñÑñãá!ÅÜ~áåÉçá£!ÖÑÜçÉåÖÑã!
ÜäÖ�ÖÜñç!Äñ�~Å£!ÄäâõáÜ�!àçâñ�£!àñÅ�!�äñÜ¨ÖÑã!ñÑå!ÜäñÅ~ÖÑãI tI°I¶ ö•ItIt

§ñÑñãÖÑã!�~á!±Éåãá�

Mt MN ôáàÖÑá!�~á!�áäúÅ!äáçñ�áå!�â!úñÑñãá!óÉåãá�Å£!ÖÑÜçÉåÖÑã!
ëñäÖñÑÜá!ñÑå!†ñäÑáå!ØñçÉá!zÑñçïÅÖÅ tI°I¶ ö•ItIN

Mt M° †üÄçñÖÑ!�~á!ÖúÄâä�ñÑÜá!âà!úâÑÖ�âäÖÑã!ÜñÅ~!àçâÇ tI°I¶ ö•ItI°

§ñÑñãÖÑã!êÖÅ¨Å

Mt Mw ûÑåáäÅ�ñÑå!�~á!Ñááå!âà!äáëÖáÇÖÑã!ñÑå!ÉÄåñ�ÖÑã!�~á!
êÖÅ¨!êáãÖÅ�áä tI°I¶ ö•ItIw

§ñÑñãÖÑã!•ÅÅÉáÅ

Mt M¶ ûÑåáäÅ�ñÑå!�~á!ÖúÄâä�ñÑÜá!âà!ÖÅÅÉá!úñÑñãáúáÑ�!ÖÑ!�~á!
ÖúÄçáúáÑ�ñ�ÖâÑ!âà!åáëáçâÄúáÑ�!ÄäâõáÜ�ÅI tI°I¶ ö•ItI¶

Mt Mß •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!àâÉä!óñÅÖÜ!ÄäâÜáÅÅáÅ!ÖÑ!�~á!
ÖÅÅÉá!úñÑñãáúáÑ�!ÄäâÜáÅÅ tI°I¶ ö•ItIß

Mt M® †üÄçñÖÑ!�~á!Åá™ÉáÑÜá!ñÑå!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!�~á!àâÉä!
óñÅÖÜ!ÄäâÜáÅÅáÅ!âà!ÖÅÅÉáÅ!úñÑñãáúáÑ� tI°I¶ ö•ItI®

§âÑÖ�âäÖÑã£!†ëñçÉñ�ÖâÑ£!zÜÜâÉÑ�ñóÖçÖ�ï£!ñÑå!≠áñäÑÖÑã!
K§†z≠J

Mt M© êáÜñçç!�~á!ÜâÑÜáÄ�!ñÑå!ÉÅá!âà!ÖÑåÖÜñ�âäÅ!�â!úáñÅÉäá!�~á!
ÄäâãäáÅÅ!s ÄáäàâäúñÑÜá!�äñÜ¨ÖÑã tI°I¶ ö•ItI©
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Mt rM •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!àâÉä!ÄäÖúñäï!ÜâúÄâÑáÑ�Å!âà!
zÜÜâÉÑ�ñóÖçÖ�ï tI°I¶ ö•ItIrM

§ñÑñãÖÑã!ò~ñÑãá

Mt rr êáÜñçç!àñÜ�Å£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!Ü~ñÑãá!
úñÑñãáúáÑ� tI°I¶ ö•ItIrr

Mt rt ûÑåáäÅ�ñÑå!�~á!ÄÉäÄâÅá!âà!ñ!ÄäâÜáÅÅ!úñÄ!àâä!Ü~ñÑãá!
úñÑñãáúáÑ�£!ñÑå!Ö�Å!çâãÖÜ tI°I¶ ö•ItIrt

§ñÑñãÖÑã!�~á!{ÉÄÄçï!ò~ñÖÑ

Mt rN •åáÑ�Öàï!ñç�áäÑñ�ÖëáÅ!àâä!ÖåáÑ�ÖàïÖÑã!ÄäâëÖåáäÅ!ÖÑ!�~á!
ÄäâÜÉäáúáÑ�!ÄäâÜáÅÅ tI°I¶ ö•ItIrN

Mt r° †üÄçñÖÑ!�~á!t!áçáúáÑ�Å!âà!çâãÖÅ�ÖÜÅ!úñÑñãáúáÑ�I tI°I¶ ö•ItIr°

Mt rw †üÄçñÖÑ!�~á!°!áçáúáÑ�Å!âà!ñÅÅá�!úñÑñãáúáÑ�I tI°I¶ ö•ItIrw

öäâõáÜ�!{ÉÅ�ñÖÑñóÖçÖ�ï!öçñÑ

Mt r¶ ûÑåáäÅ�ñÑå!�~á!ñÅÄáÜ�Å!�â!ÜâÑÅÖåáä!âÑ!ñ!öäâõáÜ�!
{ÉÅ�ñÖÑñóÖçÖ�ï!öçñÑ tI°I¶ ö•ItIr¶

{ïççñóÉÅ!zäáñ!
òâåá
öò

{ïççñóÉÅ!zäáñx
öäâõáÜ�!òçâÅÉäá êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

¢ÑâÇ!àñÜ�£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!öäâõáÜ�!
òçâÅÉäá!ö~ñÅá!ñäáñI

Mr Mr êáÜñçç!�~á!àÖëá!âÄ�ÖâÑÅ!àâä!ÄäâõáÜ�!ÜçâÅÉäá tIwIr öòIrIr

Mr Mt •åáÑ�Öàï!�~á!¨áï!âÉ�ÄÉ�Å!âà!�~á!òçâÅÉäá!ö~ñÅá tIwIt öòIrIt

Mr MN •åáÑ�Öàï!�~á!ÖÑÄÉ�Å!âà!�~á!òçâÅÉäá!ö~ñÅá tIwIw öòIrIN

Mr M° •åáÑ�Öàï!�~á!úñÖÑ!Ü~ñäñÜ�áäÖÅ�ÖÜÅ!âà!�~á!òçâÅÉäá!ö~ñÅá!
KÇ~â!ÖÅ!ÖÑëâçëáå£!Ç~ñ�!åâáÅ!Ö�!úáñÑ!ÖÑ!ÄäñÜ�ÖÜáJ tIwI° öòIrI°

ù~á!öäâõáÜ�!òçâÅÉäá!öäâÜáÅÅáÅ!ñÑå!ùââçÅ

{ÉÅ�ñÖÑñóÖçÖ�ï!öçñÑ!ñÑå!|ñÑåâëáä

Mt Mr †üÄçñÖÑ!�~á!ÄÉäÄâÅá!ñÑå!ÜâÑ�áÑ�Å!âà!ñ!{ÉÅ�ñÖÑñóÖçÖ�ï!
öçñÑ!ñÑå!|ñÑåâëáä tIwI¶ öòItIr

êáÄâä�ÖÑã

Mt Mt †üÄçñÖÑ!�~á!N!àâäúñ�Å!âà!ÄäâõáÜ�!êáÄâä�ÖÑã öòItIt

öäâõáÜ�!òçâÅÉäá!öäâÜáåÉäáÅ

Mt MN êáÜñçç!ñÜ�ÖëÖ�ÖáÅ!äáçñ�áå!�â!�~á!ñåúÖÑÖÅ�äñ�Öëá£!ÜâÑ�äñÜ�!
ñÑå!àÖÑñÑÜÖñç!ÜçâÅÉäá!âà!ÄäâõáÜ�Å tIwI¶ öòItIN

Mt M° •åáÑ�Öàï!�~á!�ÇâsÅ�áÄ!ÄäâÜáÅÅ!àâä!ëáäÖàïÖÑã!ÄäâõáÜ�!
åáçÖëáäñóçáÅI tIwI¶ öòItI°

öäâõáÜ�!†ëñçÉñ�ÖâÑÅ!ñÑå!≠áÅÅâÑÅ!≠áñäÑáå

Mt Mw ôÖààáäáÑ�Öñ�á!óá�ÇááÑ!ÄäâõáÜ�!zà�áä!zÜ�ÖâÑ!êáëÖáÇÅ!ñÑå!
áÑå!âà!ÄäâõáÜ�!áëñçÉñ�ÖâÑÅ tIwI¶ öòItIw
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Mt M¶ •åáÑ�Öàï!ñÑå!ÉÑåáäÅ�ñÑå!�~á!°!¨áï!™ÉáÅ�ÖâÑÅ!âà!≠áÅÅâÑÅ!
≠áñäÑÖÑã!ÄäâÜáÅÅ tIwI¶ öòItI¶

{ïççñóÉÅ!zäáñ!
òâåá
yé

{ïççñóÉÅ!zäáñx
öäÖÑÜÖÄçáx!yáççséâëáäÑáå êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

ûÑåáäÅ�ñÑå!�~á!úñÖÑ!ÜâÑÜáÄ�Å!ñÑå!äáçñ�ÖâÑÅ~ÖÄÅ!âà!
yáççséâëáäÑáå!öäÖÑÜÖÄçá

Mr Mr ûÑåáäÅ�ñÑå!Ç~ñ�!�~á!yáççséâëáäÑáå!öäÖÑÜÖÄçá!ÖÅ!ñÑå!
Ç~ï!Ö�!úñ��áäÅ NIrIr yéIrIr

Mr Mt •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!yáççséâëáäÑáå!ñÑå!
�~á!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá NIrIt yéIrIt

Mr MN •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!yáççséâëáäÑáå!ñÑå!
�~á!{á�!ûÄ!ö~ñÅá NIrIN yéIrIN

Mr M° •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!yáççséâëáäÑáå!ñÑå!
�~á!öçñÑÑÖÑã!ö~ñÅá NIrI° yéIrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!yáççséâëáäÑáå!ñÑå!
�~á!•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá NIrIw yéIrIw

Mr M¶ •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!yáççséâëáäÑáå!ñÑå!
�~á!òçâÅÉäá!ö~ñÅá NIrI¶ yéIrI¶

{ïççñóÉÅ!zäáñ!
òâåá
öz

{ïççñóÉÅ!zäáñx
öäÖÑÜÖÄçáx!öñä�ÖÜÖÄñ�âäï êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

ûÑåáäÅ�ñÑå!�~á!úñÖÑ!ÜâÑÜáÄ�Å!ñÑå!äáçñ�ÖâÑÅ~ÖÄÅ!âà!
öñä�ÖÜÖÄñ�âäï!öäÖÑÜÖÄçá

Mr Mr ûÑåáäÅ�ñÑå!Ç~ñ�!�~á!öñä�ÖÜÖÄñ�âäï!öäÖÑÜÖÄçá!ÖÅ!ñÑå!Ç~ï!
Ö�!úñ��áäÅ NItIr özIrIr

Mr Mt •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!öñä�ÖÜÖÄñ�âäï!ñÑå!�~á!
•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá NItIt özIrIt

Mr MN •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!öñä�ÖÜÖÄñ�âäï!ñÑå!�~á!
{á�!ûÄ!ö~ñÅá NItIN özIrIN

Mr M° •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!öñä�ÖÜÖÄñ�âäï!ñÑå!�~á!
öçñÑÑÖÑã!ö~ñÅá NItI° özIrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!öñä�ÖÜÖÄñ�âäï!ñÑå!�~á!
•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá NItIw özIrIw

Mr M¶ •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!öñä�ÖÜÖÄñ�âäï!ñÑå!�~á!
òçâÅÉäá!ö~ñÅá NItI¶ özIrI¶

{ïççñóÉÅ!zäáñ!
òâåá

{ïççñóÉÅ!zäáñx
öäÖÑÜÖÄçáx!òâúÄäá~áÑÅÖëá êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
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ò≤

ùâÄÖÜ {Éó�âÄÖÜ

ûÑåáäÅ�ñÑå!�~á!úñÖÑ!ÜâÑÜáÄ�Å!ñÑå!äáçñ�ÖâÑÅ~ÖÄÅ!âà!
òâúÄäá~áÑÅÖëá!öäÖÑÜÖÄçá

Mr Mr ûÑåáäÅ�ñÑå!Ç~ñ�!�~á!òâúÄäá~áÑÅÖëá!öäÖÑÜÖÄçá!ÖÅ!ñÑå!
Ç~ï!Ö�!úñ��áäÅ NINIr ò≤IrIr

Mr Mt •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!òâúÄäá~áÑÅÖëá!ñÑå!
�~á!•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá NINIt ò≤IrIt

Mr MN •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!òâúÄäá~áÑÅÖëá!ñÑå!
�~á!{á�!ûÄ!ö~ñÅá NININ ò≤IrIN

Mr M° •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!òâúÄäá~áÑÅÖëá!ñÑå!
�~á!öçñÑÑÖÑã!ö~ñÅá NINI° ò≤IrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!òâúÄäá~áÑÅÖëá!ñÑå!
�~á!•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá NINIw ò≤IrIw

Mr M¶ •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!òâúÄäá~áÑÅÖëá!ñÑå!
�~á!òçâÅÉäá!ö~ñÅá NINI¶ ò≤IrI¶

{ïççñóÉÅ!zäáñ!
òâåá
•Æ

{ïççñóÉÅ!zäáñx
öäÖÑÜÖÄçáx!•Ñ�áãäñ�áå êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

ûÑåáäÅ�ñÑå!�~á!úñÖÑ!ÜâÑÜáÄ�Å!ñÑå!äáçñ�ÖâÑÅ~ÖÄÅ!âà!
•Ñ�áãäñ�áå!öäÖÑÜÖÄçá

Mr Mr ûÑåáäÅ�ñÑå!Ç~ñ�!�~á!•Ñ�áãäñ�áå!öäÖÑÜÖÄçá!ÖÅ!ñÑå!Ç~ï!Ö�!
úñ��áäÅ NI°Ir •ÆIrIr

Mr Mt •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!•Ñ�áãäñ�áå!ñÑå!�~á!
•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá NI°It •ÆIrIt

Mr MN •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!•Ñ�áãäñ�áå!ñÑå!�~á!{á�!
ûÄ!ö~ñÅá NI°IN •ÆIrIN

Mr M° •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!•Ñ�áãäñ�áå!ñÑå!�~á!
öçñÑÑÖÑã!ö~ñÅá NI°I° •ÆIrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!•Ñ�áãäñ�áå!ñÑå!�~á!
•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá NI°Iw •ÆIrIw

Mr M¶ •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!•Ñ�áãäñ�áå!ñÑå!�~á!
òçâÅÉäá!ö~ñÅá NI°I¶ •ÆIrI¶

{ïççñóÉÅ!zäáñ!
òâåá
zö

{ïççñóÉÅ!zäáñx
öäÖÑÜÖÄçáx!zåñÄ�Öëá êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

ûÑåáäÅ�ñÑå!�~á!úñÖÑ!ÜâÑÜáÄ�Å!ñÑå!äáçñ�ÖâÑÅ~ÖÄÅ!âà!
zåñÄ�Öëá!öäÖÑÜÖÄçá
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Mr Mr ûÑåáäÅ�ñÑå!Ç~ñ�!�~á!zåñÄ�Öëá!öäÖÑÜÖÄçá!ÖÅ!ñÑå!Ç~ï!Ö�!
úñ��áäÅ NIwIr zöIrIr

Mr Mt •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!zåñÄ�Öëá!ñÑå!�~á!
•åáÑ�ÖàÖÜñ�ÖâÑ!ñÑå!ôáàÖÑÖ�ÖâÑ!ö~ñÅá NIwIt zöIrIt

Mr MN •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!zåñÄ�Öëá!ñÑå!�~á!{á�!
ûÄ!ö~ñÅá NIwIN zöIrIN

Mr M° •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!zåñÄ�Öëá!ñÑå!�~á!
öçñÑÑÖÑã!ö~ñÅá NIwI° zöIrI°

Mr Mw •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!zåñÄ�Öëá!ñÑå!�~á!
•úÄçáúáÑ�ñ�ÖâÑ!ö~ñÅá NIwIw zöIrIw

Mr M¶ •åáÑ�Öàï!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!zåñÄ�Öëá!ñÑå!�~á!
òçâÅÉäá!ö~ñÅá NIwI¶ zöIrI¶

{ïççñóÉÅ!zäáñ!
òâåá
zô

{ïççñóÉÅ!zäáñx
zåñÄ�ÖÑã!�~á!öäâõáÜ�!ôöäâ êáàáäáÑÜá {ïççñóÉÅ

àÉçç!Üâåá
ùâÄÖÜ {Éó�âÄÖÜ

¢ÑâÇ àñÜ�£!�áäúÅ!ñÑå!ÜâÑÜáÄ�Å!äáçñ�áå!�â!�~á!zåñÄ�ÖÑã!
�~á!öäâõáÜ�!ôöäâ!ÅïççñóÉÅ!ñäáñI

Mr Mr êáÜñçç!�~á!ÄäÖÑÜÖÄçáÅ!âà!ñåñÄ�ñ�ÖâÑ °Ir zôIrIr

ûÑåáäÅ�ñÑå!�~á!zåñÄ�ÖÑã!�~á!öäâõáÜ�!ôöäâ!ÅïççñóÉÅ!
ñäáñI

Mt Mr ûÑåáäÅ�ñÑå!àñÜ�âäÅ!�â!ÜâÑÅÖåáäñ�ÖâÑ!Ç~áÑ!ñåñÄ�ÖÑã!
öäâõáÜ�!ôöäâ!�â!ÄäâõáÜ�Å °It zôItIr

Mt Mt ûÑåáäÅ�ñÑå!�~á!äâçá!âà!ÅïÅ�áúÅ!ÖÑ!ñåñÄ�ÖÑã!öäâõáÜ�!
ôöäâ!�ââçÅ!ñÑå!�áÜ~ÑÖ™ÉáÅ °It zôItIt

Mt MN
ûÑåáäÅ�ñÑå!�~á!äáçñ�ÖâÑÅ~ÖÄ!óá�ÇááÑ!ñ!ÄäâõáÜ�≥Å!äÖÅ¨!
ÄäâàÖçá!ñÑå!�~á!Ü~âÖÜá!âà!öäâõáÜ�!ôöäâ!�ââçÅ!ñÑå!
�áÜ~ÑÖ™ÉáÅ

°It zôItIN

Mt M°
zÄÄäáÜÖñ�á!�~á!ÜâÑÅÖåáäñ�ÖâÑÅ!Ñááåáå!Ç~áÑ!
ÖúÄçáúáÑ�ÖÑã!ÄäâõáÜ�Å!ÉÅÖÑã!öäâõáÜ�!ôöäâ!�~äâÉã~!
ÖúÄçáúáÑ�ÖÑã!Äñä�ÑáäÅ

°It zôItI°
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!"(*<Y'!"&!_@0'(-&4'!"(LM*<$,

.™01l%.j'2.ü._!./(3`ÅY!,./3V!)3f!(I!`^/°Z!3EF©%!./(X`^_!T./(,.2X!./(Z/)%!,./F12)%!,./3+0)%!
,./(ZX)%!,./,e_[!j03Z∫!3bc)(Z_!T./3X2)hn!,./F0Zün!./}[!,./3V!)3$(H!./lZef!./(bZü/%!
F140°Zn!,./3V!]0X!3'()E°Z!303´!./(`2'Z_C

eZ©f!]cm!.™",H./(0°')%!./3V!3bEm!W/m!./G15!]I!0+Zl!./+,Y!,WF2.J\Z!X.`H!./('3(EZ_!./($c)%!G,b)c%!
/3$+)-!./30()%!./(b3X.(%C!

(2.'E%!(Z!FEX!.j'2.ü01Zl!3Ecf!Fb)l!,b2)*!,(3EXX!./',.0h!)(GI!.b3`X.(¶!/3$X)X!,3b')H!./X2,ù!
,./(EZ25!./0Z3'%!]I!./(12,iC

WU32.®Z_U2®)Z_!$,H!./12,l!./^J(%n!./X.`c)%!,./`Z2')%n!./3V!3f!3$X)X\Z!UV!./3"()f!/c34GX!
(I!ûI!]^eZ_!.™bFZhq./03)'%!./(#32®%!$bh!./(3,e*n!,ûI!.™01l%!./(`ll%!b3D03±´!
./03Z©´!./(3,eE%C

`l!.™bZù\V!0+l%!(2'E)%!,.eE)%!$,H!./:2,5!û,!.™X.ü!eFH!FXü!./3X`H!†,\V!®2,2)%!/3`Xf!
G4bZù!/(2.eF%!,3+))f!,./b)l2Y!]cm!./(12,iC

./3+))f!ûb#H!rW/mrû]cm3FXû!3+0)%!./3+X)2!\Åß!(I!`^H!.b31Z2Y!0#ù!.™1`Zg!./(ba,/)I!]I!(°Zf!./(12,i!
,3'()*!3+X)2.3°f!UV!(,.J0%!]Z/()%!1Z(c%C

eX2._./+ZFc)%!,./(°Z2._!,./#°f!,./(,.e5!,./+)f!,./E^eZ_!,./bc,G)Z_!,./X,.U*!,./(,.2X!
,./:2,5!./3V!3(GI!.™U2.X!,./(0:(Z_!,./1FGZ_q./+lZ]Z_!,./0:f!.~'3(Z])%!.™,b*!
0lZe£Z!(I!30#)Å!./,:Z©5!,3$+)-!.™\X.5!(*!(2,2!./,e_C!

1°ZXY,•)+%!3"X2!/1`g!FEX!WG(ZH!X,2Y!X2.b)%!F0'ZπC

G#Zü._('(,]Z_!(3GZ(c%!(I!./(°Z2._!,./(E2U%!,./(,.e5!,./bc,G)Z_!./^J(%!/�X.ü!F#Z]c)%!
UV!,:)#%!û,!X,2!û,!,®*!(E)IC

,2e%!./(#°,f(2.'E%!]cm!(b3,∞!]ZHq0:2(%!]Z(%!/(12,i!GD3h!/c$",H!]cm!3¢Å)%!2.'E%!eFH!
.~/3J.f!F(,.2X!/,®*!(+32π!(,b*C

®¢l!./'X,H®f!(,.2X!W®ZU)%!W/m!./(12,i!/3b2)*!3+Xf!./'X,H!./J(0VC

(a\^_!.]3(ZX!F2\ZI!]cm!./(a\Hn!û,!./G#ZüY!û,!3"2)¿!2b(V!)DElm!/1`g!(ZC

./(bZ2!./$2∫bcbc%!.™01l%!./3V!3(•H!ûl,H!(bZ2!F)I!FXü!./(12,i!,0°Z)3¶C

F,.F%!./+2.20+Zl!b)l2Y!GF2∞!3Db3`Xf!~b3G(ZH!,eF,H!./(03'Z_!/(2$c%!(E)0%!(I!./(12,i!
,.~03+ZH!W/m!./(2$c%!./3Z/)%C

3#G)≠q3'J©%3+0)%!/#"H!û,!3'J©%!(0'J._!./(12,i!W/m!]0Z"2n!û,!(G,0Z_!û,!û'J.ü!û"¢2C
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(0:(%!30()%l)5!(I!./(0:(Z_!3+*!(1Z2)*!,((Z2bZ3°Z!®(I!(3,./)%!,.bE%!(I!.jdZ•%!,./30()%o!
)DbØ°H!û$X!ûl2.5!./(3,./)%!F2.(´!./30()%!X,)c%!./(X∞n!./31Z2G)%!UV!('Z~_!(•H!./F)©%!
,./"$%!,./3Ec)f!,./J2.]%n!,)1(H!l25!./(3,./)%!.§`2!30#)Å!(FZ12!,b2)*!/(1Z2)*!
WdZ•%!(ae3%!/c(3®22)I!./Å)I!),.'°,I!./('Z]%n!./312X!û,!./#+2!./(Xe*!FbFh!./G,.2≈!
./lF)E)%!./(#Z'©%!û,!./0J.iC

./3EZeh!./b2)*3b2)*!./'X,H!./J(0V!/c(12,i!(I!`^H!30#)Å!.™01l%!./3V!3b3G(H!]ZXY!F3bcbH!
,.b3G(Z/°Z!FZ/3,.Jk!FX~!(I!Å/≠C

./#Z©Ä!T./32.`V[./(XY!./J(0)%!./3V!)(GI!ûI!334`2\Z!(°(%!UV!(`ll!1FG%!(12,i!(I!!"#./3bFhUV!
34`)2!(,]X!.b3G(ZH!./(12,iC!

(`ll!dZ0_!T@upSS[(`ll!12)lV!)(•H!F)Z0)Z!'X,H!û01l%!./(12,iC!

./°X5./03)'%!û,!.™•2!./0°Z©V!./(2',!F4]cm!./(b3,)Z_!T./3$,Hn!,.~b3X.(%n!,bFH!./E)∏n!
,./2UZ\)%n!W/}[!./3V!)bZ\f!F°Z!./(12,i!†,\V!./°X5!./0°Z©V!UV!./EX)X!(I!.™l2!
./(0l+)%C

.™•2q./34•)2./34•)2!./°Zf!û,!./03)'%!]cm!./(X∞!./FE)X!T3DE25!(*!(b3,)Z_!./¢Z)Z_!,./°X5!UV!./EX)X!
(I!.™l2!./(0l+)%[C

./(X`^_./(,.2X!./3V!)EF©°Z!./(12,i!,)b3`X(°Z!UV!û01l%!./(12,i!T./(,.2X!./F12)%!,./(Z/)%n!
,./(EX._n!W/}[

(b4/%./(`Zl2Y!./3V!$"c_!.§I!T3$++_[C!)(GI!ûI!34`Å!./(b4/%!1GH!e2.2!/f!)$bf!FEXn!
,®*!û,!(1Gc%!b3a•2!]cm!./(12,i!FX2'%!GF)2YC

b'H!./b)l2Y!]cm!./(b4/%,•)+%!û,!F)Z0Z_!)(GI!./,",H!W/)°Z!$)≈!3c`g!./(bZ©Hn!,®E°Z!./$Z/Vn!,./1`g!
./(ba,H!]I!$c°ZC

./3G2.2W]ZXY!./E(c)%!/c(2Y!./•Z0)%n!û,!./•Z/•%!û,!ûG•2!(I!Å/≠!/3$+)-!./¢Z)%n!./°X5!,./03)'%!
./(2',YC

./c,'b3)Z_](c)%!./3`l)l!,./30#)Å!,./b)l2Y!./3V!3,"5!FZ/G#ZüY!,./#EZ/)%!(I!$)≈!./3Gc#%!/3XU-!
,3`J)I!./(,.X!./`Zfn!./(`J,I!3$_!./3'°)Jn!,./bc*!./'Z\JY!,./(Ec,(Z_!Å._!./"c%!(I!
0+l%!./(014!W/m!0+l%!.~b3°^≠!/¢2Ä!3cF)%!(lcFZ_!./E(^üC

(`ll!=Éäç(`ll!./(2.eF%!,./3+))f!,./(bZü/%!,./3Ecf

./(0:(Z_!d)2!./$G,()%!
?@A

("lc¿!)b3`Xf!/∆1Z2Y!F1GH!]Zf!W/m!./(abbZ_!d)2!./2F$)%!UV!elZ]V!./30()%!
,.j0bZ0)%C

(`ll!./1FG%(c`g!3",)2k!/c+2.2._!,./3XU+Z_!./3V!3DG¬,I!W'2.ü!û,!](c)%!(I!./FX.)%!,$3m!./0°Z)%C
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./¢Z)Z_(Z!)3,e*!./(12,i!W0'ZJß!]cm!(b3,∞!./(b3#)X!T(•^n!.b3`X.f!./(EZ25!,./(°Z2._!UV!
./((Z2b%!./#Ec)%!(*!(2,2!./,e_n!,0+H!./F®Z©*!]cm!./l2-!./(1)XY!(*!(2,2!./,e_[!
,./(bZ\(%!F3¢))2._!]cm!(b3,∞!./bGZI!T(EX~_!(0`#®%!/b,ü!./3¢Å)%n!,X`H!(D$bØIn!
,($Z")H!(D$Øb0%!n!W/}[!./3V!33®ZU2!,3bZ]X!UV!W0'ZJ!.™\X.5!,.™•2!(*!(2,2!./,e_C!

./(`2'Z_./3bc)(Z_!./($b,b%!./0Z3'%!]I!û01l%!./(12,in!,31(H!./(03'Z_!,./bc*!,./`X(Z_!
,./3¢)2._!T(•^n!ûU2.X!(X2F)I!,.JX)ZX!(E2U3°f!,(°Z23°f∑!./l2-!(F0)%!Å._!',XY[!
,./3V!33®ZU2!,3bZ\f!UV!3(G)I!./¢Z)Z_!./(2',YC!

./3+X)2._!./(E)Z2)%q$X,X)%.b3`X.f!./F)Z0Z_!./3Z2)`)%!(I!(1Z2)*!((Z•c%!/,®*!3+X)2._!™01l%!./(12,iC!3E3(X!
3+0)%!./3+X)2!\Åß!FX2'%!ûeH!]cm!.™1`Zg!,FX2'%!ûGF2!]cm!./F)Z0Z_!.j$"Z©)%C

WX.2Y!./(1Z2)*!<=.`3"Z2!)b3`Xf!/("lc¿∂WX.2Y!./(1Z2)*∂

./3,2)X3`l)l!,30#)Å!GZU%!',.0h!.G3bZh!./(,.2Xn!F(Z!UV!Å/≠!,®*!./(,."#Z_n!F$≈!b,-!
./(,2X)In!,./(#Z,®Z_n!,û01l%!./12.ün!,WX.2Y!./E+,Xn!,(2.eF%!./(`J,IC

0lZ-!./(03´GZU%!./3bc)(Z_!./(lc,F%!/c(12,i!./3V!3cFV!./(,."#Z_!./(3#-!]c)°ZC!T(Z!./Åk!b)3f!
3bc)(¶[

./F20Z(´('(,]%!(I!./(1Z2)*!Å._!./"c%!3DX.2!Fl2)+%!(0b+%!/c$",H!]cm!./#,.©X!,./b)l2Y!
d)2!./(3,U2Y!(I!`^H!WX.2Y!3c≠!./(1Z2)*!F1GH!(0#2XC

./(12,i('(,]%!(I!.™01l%!3cFV!.™\X.5!./(3#-!]c)°Z!UV!U32Y!J(0)%!($XXY!FZb3`X.f!('(,]%!
(I!./(,.2X!./(3#-!]c)°ZC

()•Z-!./(12,i,•)+%!3"5!./(12,i!]cm!(b3,!]ZHÆq(`3"2!(I!./3#Z")H!,./3V!3b3`Xf!/3#,)Ä!(X)2!
./(12,i!/cFXü!FZ/E(HC

./b)l2Y!]cm!./(12,i](c)%!e)Zù!,3+2)2!./3+Xf!./($2J!,.3`ZÅ!.j'2.ü._!./3"$)$)%!/(®ZI!3$+)-!û\X.5!
./(12,iC

`l%!30#)Å!./(12,i3(•)H!1Z(H!,(0l+V!/0(,Å∫!./(12,i!./(#"H!/c(bZ]XY!UV!®(ZI!,",/¶!UV!./,e_!
./($XXn!,$bh!./0lZ-n!,./(,.J0%C

WX.2Y!./(12,i3`l)l!,30:)f!,WX.2Y!./(,.2X!/3$+)-!.jG(ZH!./0Z'¿!/�\X.5!,./¢Z)Z_!,./(`2'Z_!
./`Z"%!FZ/(12,iC

(X)2!./(12,i($325!UV!('ZH!WX.2Y!./(1Z2)*!)3,/m!(ba,/)%!3`l)l!,30#)Å!,Wd^-!./(1Z2)*!/3$+)-!
./0'Zπ!UV!W0'ZJ!û\X.5!./(12,i!./($XXYn!dZ)Z3¶!,(`2'Z3¶C

(+32π!./(12,i]2Ä!,.®¿!,(,'J!)bEm!/c$",H!]cm!(,.U+%!./((,H!./($3(H!/3bc)f!./(03'Z_!,q!û,!
./`X(Z_!.b3'ZF%!/lcFZ_!./'°Z_!./(Z0$%!û,!./$Z'Z_!./(3,eE%C

0lZ-!./(12,iGZU%!.™](ZH!./(lc,F%!/3bc)f!0lZ-!./(03´C!TG)5!b)3f!W01Zü!,3bc)f!./3bc)(Z_[
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./(`Zl2Y.™•2!./($3(Hn!/EXf!./)+)In!]cm!û\X.5!./(12,iC

3+X)2!û]cm!†W/m!†ûb#H!3E3(X!3+0)%!./3+X)2!\Åß!]cm!('(,]%!"¢)2Y!0bF)£Z!(I!∂./`F2.ü∂n!./Å)I!)E(c,I!/,®*!
3+X)2!]Zf!/c(12,i!)3f!3'J©3¶!U)(Z!FEX!W/m!$Jf!](H!û"¢2C

\)Gc)%!3'J©%!./E(H!
Tëêå[

eZ©(%!./(°Zf!./°2()%!./0Z1©%!!]I!l2)-!3'J©%q3#G)≠!./(12,i!W/m!(G,0Z_n!,3+b)f!](c)%!
./(12,i!W/m!(°Zf!ûG•2!3#")^C

C



"#$%!#!#

!"(*<Y'!".$(f0'U$g(/'_$8%1$9

./1GH! 8 †($32UV!WX.2Y!./(1Z2)*!b0,)£Z!†32.G(V CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8>

./1GH! 6 o!3$X)Z_!./(1Z2)* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 89

./1GH! º o!(•c_!./+)X!./•^•V CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 6º

./1GH! > o!3"0)5!e),X!./(12,i CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 6>

./1GH! ≤ o!./(1Z2)*n!,./F2.(´!,./($ZU: CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 6≤

./1GH! ≥ o!(FZXª!WX.2Y!./(1Z2)* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 69

./1GH! ¨ o!(,.J0%!F)I!]cf!,UI!WX.2Y!./(1Z2)* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC º6

./1GH! µ o!0(,Å∫!G#ZüY!X/)H!./($325!jX.2Y!(1Z2)*!./30()%!∂X/)H! <MNPQRS!L<MN∂ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC º6

./1GH! 9 o!0(,Å∫!(2.$H!$)ZY!WX.2Y!./(12,i! åNÜMRQo!ÖÖáCtupÑuCNMyCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC º≤

./1GH! 87 o!0(,Å∫!(2.$H!./(12,i!UV!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC º≥

./1GH! 88 o!3#Z]^_!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC º¨

./1GH! 86 o!F,.FZ_!./+2.2!UV!0(,Å∫!(2.$H!./(12,i!./`Zg!FX/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MNCCCCCCCCCCCCCCC º9

./1GH! 8º o!û(•c%!]cm!F,.FZ_!./+2.2!./X.`c)%!UV!(2$c%!./3$X)X!,./3E2)5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC >8

./1GH! 8> r0(,Å∫!./(2.$H!UV!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN r(2$c%!./3$X)X!,./3E2)5 CCCCCCCCCCCCCCCCCCC >º

./1GH! 8≤ rU2"%!WX.2Y!./3¢))2!(I!`^H!G#ZüY!./3Gc#% CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC >≤

./1GH! 8≥ rU©Z_!./$Z'%!./('3(E)%!$bh!3"0)5!F2.X1, CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ≤>

./1GH! 8¨ r(D`ll!–I/(12,i!0°2!X/3Z!r(I!(0:,2!.™b2C CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ≤µ

./1GH! 8µ r1'2Y!(1Gc%!(12,i!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ≥7

./1GH! 89 r1'2Y!û\X.5!(12,i!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ≥8

./1GH! 67 r1'2Y!./$c,Hq./FX.©H!/(12,i!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ≥6

./1GH! 68 †.~$3)Z'Z_!./(lc,F%!(I!./(,.2X!./F12)%!/c(12,i CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ¨º

./1GH! 66 r0:2)%!./3¢))2!/F20Z(´!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ¨≥

./1GH! 6º r0(,Å∫!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN r.j]X.X CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC ¨9

./1GH! 6> r(2.$H!./(12,i CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC µ6

./1GH! 6≤ o!û(•c%!]cm!3G,)I!('Z/ù!.jX.2Y CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 98

./1GH! 6≥ r`2)l%!./(2$c%!/(12,i!(2.$)Ä!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 9>

./1GH! 6¨ r0(,Å∫!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN r./3`l)l CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 99

./1GH! 6µ r./`l,._!./`(b%!/c'X,H!./J(0V!/c3`l)l CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 87≥

./1GH! 69 rû(•c%!]cm!.™(,2!./(3Ec+%!F3E2)5!0lZ-!./(12,i CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 87µ

./1GH! º7 r(•ZH!]cm!\)GH!3+b)f!r30b)-!2b,(V CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 879

./1GH! º8 (•ZH!]cm!\)GH!3+b)f!./E(H!r./E(H!d)2!./(FZ12 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 887

./1GH! º6 r$J(%!./E(H!/°)GH!3+b)f!./E(H!UV!(12,i!F0Zü!./(2.$)Ä CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 886



"#$%!#!$

./1GH! ºº r(•ZH!]cm!./(2$ZÄ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 88º

./1GH! º> r.b3`X.f!(`ll!1FG%!/3$X)X!3bcbH!û01l%!F0Zü!(2$ZÄ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 88º

./1GH! º≤ r(`ll!./1FG%!/(G,I!./(2.$)Ä!UV!(12,i!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 88¨

./1GH! º≥ r(`ll!./1FG%!/(G,I!./(2.$)Ä!UV!(12,i!0°2!X/3Z!r./(bZ2!./$2∫ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 88µ

./1GH! º¨ r(`ll!dZ0_!/(12,i!./(2.$)Ä!TF0Zü!($X,X[ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 889

./1GH! ºµ r`l%!./(2$c% CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8º8

./1GH! º9 r0(,Å∫!(2.$H!X/)H! <L=!<MN r./30#)Å CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8º>

./1GH! >7 r(`ll!./1FG%!/(G,I!./(2.$)Ä!UV!(12,i!0°2!X/3Z CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8ºµ

./1GH! >8 r./3E+h!./b2)*!/c'X,H!./J(0V!/(12,i!./(2.$)Ä CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8ºµ

./1GH! >6 rWG(ZH!./'X,H!./J(0V!/(12,i!./(2.$)Ä CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8º9

./1GH! >º r`2)l%!/3,®)¿!](c)%!lch!./3¢))2!UV!û$X!./(1Z2)* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8≤7

./1GH! >> r0(,Å∫!(2.$H!X/)H!./($325!jX.2Y!(1Z2)*!./30()%! <MNPQRS!L<MN r.j0°Zü CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8≤≤

./1GH! >≤ rb)0Z2),\Z_!.j0°Zü CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8≤¨

./1GH! >≥ r./(2.'E%!(Z!FEX!.j'2.ü CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8≥≥

./1GH! >¨ o!(FZXª!WX.2Y!./(1Z2)* CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8≥µ

./1GH! >µ r./3`l)ln!./#EHn!./3Ecfn!](c)%!./(2.'E% CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 8µ>



"#$%!#!%

!"(*<Y'!"-$4f0'U$g(/'_$"b4!+9

./'X,H!8o!3c`)g!WX.2Y!./(1Z2)*n!,./F2.(´!,./($ZU:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC6¨

./'X,H!6o!`"Z©g!0(,Å∫!G#ZüY!X/)H!WX.2Y!(1Z2)*!./30()%<MNPQRS!L<MNT./($325!UV!WX.2Y!(1Z2)*!./30()%[CCCCCCCCCCCCCCCCCºº

./'X,H!ºo!û(•c%!]cm!F,.FZ_!e2.2!(12,i!0°2!X/3ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC>8

./'X,H!>r./3`l)l!/'(*!./F)Z0Z_!./`Z"%!F(12,i!F0Zü!./(2.$)Ä!UV!0°2!X/3ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤7

./'X,H!≤0+Zl!./+,Y!,./®E5!/cF)Z0Z_!./•Z0,)%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤8

./'X,H!≥0+Zl!./+,Y!,./®E5!/cF)Z0Z_!./G()%!.™,/)%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤8

./'X,H!¨0+Zl!./+,Y!,./®E5!/cF)Z0Z_!./0,])%!.™,/)%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤8

./'X,H!µrû0,.i!./F)Z0Z_CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤6

./'X,H!9rU©Z_!û"$Zh!./("c$%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤≥

./'X,H!87r("#,U%!3$c)H!û"$Zh!./("c$%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≤9

./'X,H!88r3$c)H!./0lZ-CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥º

./'X,H!86r./(0l-!./2ûbV!UV!("#,U%!.jlZ2!./(0l+V!T[çNyèMuxQCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥≤

./'X,H!8ºrû,"Z5!("#,U%!.jlZ2!./(0l+V!T[çNyáMuxQCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥≤

./'X,H!8>r./(0l-!.™U+V!UV!("#,U%!.jlZ2!./(0l+V!T[çNyèMuxQCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥≥

./'X,H!8≤r./(•ZH!8]cm!.~U32.®Z_CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥¨

./'X,H!8≥r./(•ZH!6]cm!.~U32.®Z_CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥¨

./'X,H!8¨r3,')°Z_!./(a12._!$bh!(b3,∞!WlZ2!./E(H!./(0l+VCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC≥µ

./'X,H!8µr("#,U%!.jlZ2!./(0l+V!/(12,i!F0Zü!./(2.$)Ä!/0°2!X/3ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC¨7

./'X,H!89r("#,U%!3+))f!./(`Zl2CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCµ≤

./'X,H!67rb'H!./(`Zl2!r(12,i!(2.$)Ä!0°2!X/3ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCµµ

./'X,H!68rWb32.3)')%W12.≠!û"$Zh!./("c$%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCµ9

./'X,H!66r.~`3^UZ_!F)I!(+32π!./(12,i!,`l%!30#)Å!./(12,iCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC877

./'X,H!6º0lZ-!./(03´!,0lZ-!./(12,iCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC87¨

./'X,H!6>r./(,.J0%./+Z©(%!]cm!./01ZlCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC88¨

./'X,H!6≤r3E2)5./(2.eF%!,d2®°Z!,3,e)3°Z!,G)#)3°ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC868

./'X,H!6≥r3E2)5./3+))f!,d2®¶,3,e)3¶!,G)#)3¶CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC868

./'X,H!6¨r'X,H!./3+))f!./(,'JCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC866

./'X,H!6µr./E0Z"2!.™bZb)%!./b3%!/c(2.eF%!,./3+))f!,./(bZü/%!,./3EcfCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC86>

./'X,H!69r`l%!./3,."HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC86≥

./'X,H!º7rWb32.3)')%W12.≠!û"$Zh!./("c$%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC86≥

./'X,H!º8r("#,U%!3`l)l!.™X,.2!,./(ba,/)Z_!/0°2!X/3ZCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC86¨

./'X,H!º6rU©Z_!.™",H!,U+£Z!/F20Z(´!.™(f!./(3$XY!.j0(Z©VCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC869



"#$%!#!&

./'X,H!ººr("#,U%!3`l)l!.~03+ZHCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8º6

./'X,H!º>r(,.J0%3,®)$)%!/(12,i!(X3¶!b3%!û1°2!TF(Z!UV!Å/≠!./3GZ/)5!./#Ec)%!$3m!./1°2!./•Z/≈[CCCCCCCCCCCCCCCCCCCCCCCCCCC8>7
'X,H!º≤r(•ZH!]cm!(,.J0%(12,i!(X3¶!b3%!û1°2!TF(Z!UV!Å/≠!F)Z0Z_!3$c)H!./+)(%!./(b3$+%[CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8>6
./'X,H!º≥r('(,]Z_!./03Z©´!/3$c)H!./+)(%!./(b3$+%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8>º
./'X,H!º¨rb'H!./(bZ©HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8>≥
./'X,H!ºµr'X,H!3E+h!ûX.ü!./(a12CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8>¨
./'X,H!º9r./+Z©(%!./(2'E)%!/`l%!.~b3X.(%CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8≥7
./'X,H!>7rb'H!./(bZ©H./(EX HCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8≥≥
./'X,H!>8r(•ZH!]cm!3G))5!ûX,._!WX.2Y!./(1Z2)*CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC8µµ



"#$%!#!'

!"(*<Y'!"-$_@0'%&+M'+a<1$7'!")h(/'!"2b$&5/'+:&%$4!,'!"2+!L9PQ':4!&?'(%$&5@'!"2#(5/
ÇsQ!<MNPQRS!=upuyQxQpS!áNM!LQwQzNtxQpS!<MNáQBBvNpuzB!@ÜvÑQ![<MNPQRS!L<MN @ÜvÑQT!upÑ!uzz!
NSsQM!yÜvÑQBâ!xQSsNÑNzNyvQBâ!SNNzBâ!upÑ!xuSQMvuzB!tMNÑÜRQÑ!{|!<=>?@ABâ!zvãQ!SsQ!<MNyMux!
L<MN!@ÜvÑQ!upÑ!SsQ!åÜttzQxQpSuz!=uSQMvuzBâ!uMQ!BsuMQÑ!upÑ!tMNSQRSQÑ!ÜpÑQM!SsQ!íMQuSvwQ!
íNxxNpB!äSSMv{ÜSvNpr?NpíNxxQMRvuz!>C7!úpSQMpuSvNpuz!çvRQpBQC!äzz!yÜvÑQB!uMQ!uzBN!MQyvBSQMQÑ!
upÑ!vÑQpSvávQÑ!{|!SsQ!úpSQMpuSvNpuz!åSupÑuMÑ!êNNã!?Üx{QM![úåê?TC
<MuRSvSvNpQMBâ!SMuvpQMBâ!upÑ!uzz!ÜBQMB!uMQ!áMQQ!SN!RNt|!upÑ!MQÑvBSMv{ÜSQ!SsQ!xuSQMvuz!vp!up|!xQÑvÜx!
NM!áNMxuSâ!upÑ!uÑutS!÷ MQxvàâ!SMupBáNMxâ upÑ!{ÜvzÑ!ÜtNp!SsQ!xuSQMvuzâ!uB!
zNpy!uB!|NÜ!uSSMv{ÜSQ!<=>?@AB!uttMNtMvuSQ!RMQÑvS!upÑ!ÑN!pNS!ÜBQ!SsQ!
xuSQMvuzB!áNM!RNxxQMRvuz!tÜMtNBQBC
ÇsQ!íNt|MvysS!upÑ!íMQuSvwQ!íNxxNpB!äSSMv{ÜSvNp!áNM!SsQ!<MNPQRS!L<MN @ÜvÑQ!upÑ!uzz!NSsQM!
<=>?@AB!xQSsNÑNzNyvQB!ÑQBRMv{QÑ!u{NwQ!uttzvQB!SN!uzz!ÜBQMBâ!MQyuMÑzQBB!Ná!up|!áNMxuz!NM!
vpáNMxuz!tuMSpQMBsvt!ÖvSs!<=>?@ABC
!ü&†K°OP¢ON£&§L•&O°ü&JKLMNOP&QJKL °ü¶&Jâ-$ôéö&ß°PNK¢°®ö&©N&™öN¶´
◊NÜ!Rup!RNt|!upÑ!MQÑvBSMv{ÜSQ!SsQ!<MNPQRS!L<MN @ÜvÑQ!upÑ!NSsQM!<=>?@AB!xQSsNÑNzNyvQB!vp!
up|!áNMxuSâ!vp!áÜzz!wQMBvNp!NM!!MQxvàQÑâ!SMupBáNMxQÑâ!upÑ!uÑutSQÑâ!uB!zNpy!vS!vB!üLP&¨LK&
OLßßNKO¢°®&†™K†LöNC!úp!NSsQM!ÖNMÑBâ!|NÜ!xÜBS!NááQM!<=>?@AB!yÜvÑQB!upÑ!xuSQMvuzB!NM!up|!
xuSQMvuz!|NÜ!ÑQwQzNt!SsuS!RNpSuvpB!<=>?@AB!yÜvÑQB!upÑ!xQSsNÑNzNyvQB!¨KNN&L¨&OLöPöC!
úá!|NÜ!RNt|!upÑ!MQÑvBSMv{ÜSQ!SsQ!<=>?@AB!yÜvÑQB!upÑ!
xuSQMvuzB!|NÜ!ß™öP&≠¢ÆN&°††KL†K¢°PN&OKN¶¢Pâ!tMNwvÑQ!u!zvpã!SN!
SsQ!zvRQpBQâ!upÑ!vpÑvRuSQ!vá!RsupyQB!ÖQMQ!xuÑQC!ÇsQ!ÜBQ!Ná!
<=>?@AB!zNyN!upÑ!NÜM!xQSsNÑNzNyvQB!wvBÜuz!vÑQpSvávRuSvNp!
xÜBS!áNzzNÖ!SsQ!<=>?@AB!{MupÑvpy!yÜvÑQzvpQBC
úp!SsQ!<=>?@AB!ÖQ{BvSQ ÖQ!BsuMQ!u!ÿÜvRã!MQáQMQpRQ SN!ÜBQ!
SsQ!<=>?@AB!upÑ!NÜM!xQSsNÑNzNyvQB!zNyNB!upÑ!puxQB!vp!
|NÜM!ÖQ{BvSQ!NM!tÜ{zvRuSvNpC!◊NÜ!xu|!ÑN!BN!vp!up|!MQuBNpu{zQ!
xuppQMâ!{ÜS!pNS!vp!up|!Öu|!SsuS!BÜyyQBSB!SsuS!<=>?@AB!
QpÑNMBQB!|NÜ!â!|NÜM!NMyupvîuSvNpâ!NM!SsQ!ÑQwQzNtQÑ!upÑ!
BsuMQÑ!xuSQMvuzBC
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!"(*<Y'!"d$(R0'U$g(/'_$"(&!b@

êzuRãxupâ!éuRsQzâ!677ºâ!<MNPQRS!R|RzQ!xupuyQxQpSâ!ÇQÑÑvpySNpo ÇQuMáÜpÑC
êNBSNp!ìpvwQMBvS|!íNMtNMuSQ!ÉÑÜRuSvNp!íQpSQMâ!<MNPQRS!=upuyQxQpS!íNxtQSQpR|!LQwQzNtxQpS!
<MNRQBBC
êMvSSNpâ!êMÜRQâ!ñQupQ|â!LQ{NMusâ!åSQMpQâ!éNÑâ!6778â!ÇsQ!<uMSpQMBsvt!ÇNNz{Nàâ!çNpÑNpo ëëèC
íNÜpRvz!Ná!ÉÜMNtQ!upÑ!ÉÜMNtQup!íNxxvBBvNpâ!6777â!<MNPQRS!=upuyQxQpS!ÇròvSâ!åSMuB{NÜMyo
íNÜpRvz!Ná!ÉÜMNtQ!tÜ{zvBsvpyC
LQuMÑQpâ!<svzvt!?Câ!6778â!<MNyMux!upÑ!<MNPQRS!í|RzQ!xupuyQxQpS![<<í=To çQBBNpB!áMNx!LèúL!
upÑ!NSsQM!NMyupvîuSvNpBâ!ÇNã|No íúLÇC
LQxvpyâ!ëC!ÉÑÖuMÑBâ!89µ≥âC!AÜS!Ná!SsQ!íMvBvBâ!êNBSNpo =úÇ!íQpSQM!áNM!äÑwupRQÑ!ÉpyvpQQMvpy!
åSÜÑ|C
LQtuMSxQpS!áNM!úpSQMpuSvNpuz!LQwQzNtxQpS![LèúLTâ!6776â!ÇNNzB!áNM!LQwQzNtxQpS!† wQMBvNp!8≤â
LèúLâ!úxtuRS!äBBQBBxQpS!Ÿ!<MNPQRS!=upuyQxQpS!í|RzQ![<=íTC
ÉxQMyQpR|!íutuRvS|!êÜvzÑvpy!<MNPQRS![ÉíêTâ!677¨â!úxtuRS!=QuBÜMQxQpS!upÑ!äRRNÜpSu{vzvS|!vp!
ÉxQMyQpRvQB!ÇsQ!@NNÑ!ÉpNÜys!@ÜvÑQC çNpÑNpo!Aàáux!<Ü{zvBsvpyC
ÉMÖvpâ!ïuxQBâ!åxvSsâ!=vRsuQz!çCâ!éNzQ!Ÿ!éQBtNpBv{vzvS|!ísuMSvpy![éäíúTC
ÉÜMNtQup!íNxxvBBvNpâ!677>â!ävÑ!LQzvwQM|!=QSsNÑB!wNzÜxQ!8!<MNPQRS!í|RzQ!=upuyQxQpS!
@ÜvÑQzvpQBâ!êMÜBBQzBo ÉÜMNtQup!íNxxvBBvNpC
èNÜpÑuSvNp!ÇQMMQ!ÑQB!ñNxxQBâ!6778â!<MNPQRS!í|RzQ!ñupÑ{NNãâ!çQ!=NpSrBÜMrçuÜBuppQo
èNÜpÑuSvNp!ÇQMMQ!ÑQB!ñNxxQBC
@uMÑpQMâ!äzvBNpâ!@MQQp{zNSSâ!òuMuâ!ïNÜ{QMSâ!ÉMvãuâ!677≤â!ësuS!ëQ!òpNÖ!ä{NÜS!ÉàvS!åSMuSQyvQB!
<MuRSvRuz!@ÜvÑupRQ!èNM!LQwQzNtvpy!ÉàvS!åSMuSQyvQB!vp!SsQ!èvQzÑâ!íråäèÉ!éQyvNpuz!çQuMpvpy!
åtuRQB!úpvSvuSvwQC
@ê!ÉÿÜuz!åÜttNMS!ìpvSâ!ä!<MNPQRS!í|RzQ!=upuyQxQpS!upÑ!çNyvRuz!èMuxQÖNMã!ÇNNzãvS!† ä!
tMuRSvRuz!yÜvÑQ!áNM!ÉÿÜuz!LQwQzNtxQpS!<uMSpQMBsvtBâ!ñQMQáNMÑBsvMQo!çNRuz!çvwQzvsNNÑB!çSÑC
@Q|QMâ!◊wQSSQâ!677≤â!<MNPQRS!=upuyQxQpSâ!<MQSNMvuo úLäåäC
@Çóâ!=upÜuz!Ná!<MNPQRS!=upuyQxQpS!áNM!LQwQzNtxQpS!<MuRSvSvNpQMBC
úpSQMpuSvNpuz!èÜpÑ!áNM!äyMvRÜzSÜMuz!LQwQzNtxQpS![úèäLTâ!<uMSvRvtuSNM|!ättMNuRsQB!áNM!up!úxtuRSr
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