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6730"#8"0$%9#*"&#:

0+"/%1&22-/$+)3

4-#1)"5$"6-%1&22-/$+)3

788 9/$)&:;1$"&/%$&%$<-%-=<">"$"&/

? @A>;B;-)B;-%CDE%7FG7%H1+$I%JK

L<-%4"#"/$-,)+$"/,%.",E%7FG8%%
H1+$I%7K

7
GM

N-)*-A-3%CGDE%7FGG%H1+$I%7OKG

P/$"$A-:%H@A>;B;-)B;-KE%7FG7%H1+$%OKJ

P)>+/+%COE%7FGJ%H1+$I%FKM
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>"$%'$%9#*"&#:
?,+'#@
9/$)&:;1$"&/%$&%$<-%-=<">"$"&/

?,+'#:A
Q+)A3%@>#$)+1$%(&)*#E%A"#$%&'%R&)*#S%%
1+$#%OE%DE%7E%?E%ME%JE%GE%TE%FE%78E%7?E%77E%
7JE%7DE%7FE%7TE%7GE%7OE%7M

?88FU?87O%V-+#&/%
V;55&)$-:%>3

/012,&3#!0'4'$5"&$
7M%0+)1<%W%D%X;/-%?87G
9/%$<-%V+1*A-)%("/,%&'%Y+AA-)"-#E%N;)A"/,$&/%Z&;#-I%
L<"#%-=<">"$"&/%<+#%>--/%&),+/"#-:%>3%$<-%%
[&3+A%@1+:-23%&'%@)$#E%!&/:&/I%

V;55&)$-:%>3



G

B$%&"371%0"$###
["1<+):%4"->-/*&)/%H7F??\7FFJK%"#%
1-A->)+$-:%+#%+%5&#$UR+)%2+#$-)%"/%<"#%
/+$"6-%P/"$-:%V$+$-#E%+/:%"#%1A&#-A3%
+##&1"+$-:%R"$<%$<-%(-#$%]&+#$E%R<-)-%<-%
A"6-:%+/:%R&)*-:%'&)%2&#$%&'%<"#%1+)--)I%

@/%+11&25A"#<-:%1&A&;)"#$E%<"#%5+A-$$-%+/:%
1&25&#"$"&/#%)-6-+A%+/%-=B;"#"$-%#-/#"$"6"$3%
$&%$<-%A",<$%+/:%#5+1-%&'%$<-%6+)"&;#%
A&1+$"&/#%"/%R<"1<%<-%R&)*-:I%

-/6")&/2-/$E%+/:%<"#%5)&,)-##"&/%')&2%
#;11-##';A%+>#$)+1$%+)$"#$%$&%-B;+AA3%
)-#5-1$-:%)-5)-#-/$+$"&/+A%+)$"#$%>-'&)-%+/%
-6-/$;+A%)-$;)/%$&%+>#$)+1$"&/%R"$<%$<-%
1-A->)+$-:%^1-+/%.+)*%#-)"-#E%+)-%-=5A&)-:%
"/%$<"#%-=<">"$"&/I%

H1&/$"/;-:%&6-)K

:CC



L<-%#-A-1$"&/%&'%R&)*#E%>&$<%5+"/$"/,#%+/:%
:)+R"/,#E%#--*#%/&$%&/A3%$&%)-5)-#-/$%
$<-#-%$<)--%*-3%5-)"&:#E%>;$%+A#&%$&%5+3%
1A&#-%+$$-/$"&/%$&%$<-%+)$"#$_#%$)+/#"$"&/#%
>-$R--/%,-/)-#E%"AA;#$)+$"/,%<&R%';$;)-%
:")-1$"&/#%+)-%+/$"1"5+$-:%+/:%5+#$%R&)*%
)-'-)-/1-:I

(&)*"/,%+$%+%$"2-%R<-/%@>#$)+1$%
Q=5)-##"&/"#2%R+#%$+*"/,%<&A:%+#%+%

4"->-/*&)/%R+#%>&$<%"/'&)2-:%>3%+/:%
-/,+,-:%"/%$<"#%+)$"#$"1%:-6-A&52-/$%+/:%

+/:%#-1&/:U,-/-)+$"&/%@>#$)+1$%
Q=5)-##"&/"#$%+)$"#$#%"/1A;:"/,%]A3''&):%V$"AAE%
0+)*%[&$<*&%+/:%`)+/a%bA"/-I%

L<)&;,<&;$%<"#%1+)--)E%<&R-6-)E%<-%

1+$-,&)"#+$"&/#E%+/:%#$-+:'+#$A3%)-2+"/-:%
+%'&AA&R-)%&'%<"#%&R/%+)$"#$"1%"25;A#-#I%

Z"#%"/$-)-#$%"/%@>#$)+1$%Q=5)-##"&/"#2%R+#%
>+A+/1-:%>3%<"#%-/:;)"/,%-/,+,-2-/$%R"$<%

O



Q;)&5-+/%0&:-)/"#2E%+/:%"/%5+)$"1;A+)%
R"$<%+)$"#$#%#;1<%+#%]ca+//-E%N&//+):E%
0+$"##-%+/:%0&/:)"+/I

L<"#%-=<">"$"&/E%1&25)"#"/,%/-+)A3%O8%
5+"/$"/,#%+/:%R&)*#%&/%5+5-)E%)-6-+A#%$<-%
6+)"-$3%+/:%#;>$A-$3%&'%4"->-/*&)/_#%
d&-;6)-_E%<"#%-+#-%&'%$)+/#"$"&/%>-$R--/%

2+"/$+"/"/,%<"#%&R/%"/:-5-/:-/$%6"-RE%+/:%
<"#%+>"A"$3%$&%R&)*%#"2;A$+/-&;#A3%+1)&##%
:"6-)#-%2-:"+I

:D==
["1<+):%]A"''&):%4"->-/*&)/%"#%>&)/%&/%??%
@5)"A%"/%.&)$A+/:E%^)-,&/I

:D=A
L<-%'+2"A3%)-A&1+$-#%$&%V+/%`)+/1"#1&I

D
H1&/$"/;-:%&6-)K



:DAC
Q/)&A#%+$%V$+/'&):%P/"6-)#"$3E%.+A&%@A$&E%
]+A"'&)/"+I%Z-%A+$-)%1&/1-/$)+$-#%<"#%#$;:"-#%
&/%+)$E%+,+"/#$%<"#%'+$<-)_#%R"#<-#I

:DA=#
X&"/#%$<-%0+)"/-%]&)5#%+%'-R%2&/$<#%+'$-)%
$<-%X+5+/-#-%+$$+1*%&/%.-+)A%Z+)>&)I%Z-%"#%
1+AA-:%;5%"/%7FMJ%+/:%;/:-),&-#%>+#"1%
2"A"$+)3%$)+"/"/,%>-'&)-%$)+/#'-))"/,%$&%$<-%
.<&$&,)+5<"1%4-5+)$2-/$I

:DA<
e"#"$#%V+)+<%V$-"/_#%1&AA-1$"&/%"/%.+A&%@A$&E%
R<-)-%<-%#--#%R&)*#%>3%0+$"##-E%]ca+//-%

:DAA

:DA@
L)+/#'-))-:%$&%Z+R+""%$&%+R+"$%+1$"6-%
:-5A&32-/$%&6-)#-+#I%N3%$<-%+;$;2/%<-%

T



<+#%>--/%:"#1<+),-:%+/:%)-$;)/#%$&%
]+A"'&)/"+I

:DAE
@;$;2/S%2&6-#%$&%$<-%Q+#$%]&+#$E%)-/$"/,%
+%<&;#-%"/%(&&:#$&1*I%(<"A-%$<-)-%<-%
6"#"$#%f-R%g&)*%)-,;A+)A3%+/:%2--$#%0+)*%
[&$<*&E%N)+:A-3%(+A*-)%L&2A"/%+/:%("AA"+2%
N+a"&$-#I

V$+)$#%$&%5+"/$%+>#$)+1$%1+/6+#-#I

:DAF
[-A&1+$-#%$&%V+;#+A"$&E%"/%$<-%V+/%`)+/1"#1&%
N+3%+)-+I

N-,"/#%$-+1<"/,%:)+R"/,%H"/1A;:"/,%A"'-%
:)+R"/,KE%5+"/$"/,%+/:%1&25&#"$"&/%+$%
]+A"'&)/"+%V1<&&A%&'%`"/-%@)$#I%0+)*%[&$<*&%
"#%+%6"#"$"/,%5)&'-##&)%$<-)-%"/%$<-%#;22-)E%
+/:%]A3''&):%V$"AA%"#%&/%$<-%$-+1<"/,%#$+''E%
+A&/,%R"$<%QA2-)%N"#1<&''E%4+6":%.+)*%+/:%
Z+##-A%V2"$<I

F
H1&/$"/;-:%&6-)K



:D@C
Q/)&A#%"/%$<-%0+#$-)%&'%@)$#%.)&,)+22-%+$%
$<-%P/"6-)#"$3%&'%f-R%0-="1&%"/%
@A>;B;-)B;-I

N-,"/#%$<-%@A>;B;-)B;-%#-)"-#%&'%+)$R&)*#I

:D@=
V--#%$<-%Z-/)"%0+$"##-%)-$)&#5-1$"6-%+$%$<-%
!&#%@/,-A-#%0;/"1"5+A%@)$%Y+AA-)3I

0&6-#%$&%P)>+/+E%9AA"/&"#E%R<-)-%<-%$+*-#%
+/%+1+:-2"1%5&#$%+$%$<-%@)$%4-5+)$2-/$%+$%
$<-%P/"6-)#"$3%&'%9AA"/&"#%+$%P)>+/+U
]<+25+",/I

N-,"/#%$<-%P)>+/+%#-)"-#I

:D@<
V5-/:#%$<-%#;22-)%"/%f-R%g&)*E%R<-)-%<-%
2--$#%]A-2-/$%Y)--/>-),%+/:%$<-%+)$"#$#%
("AA-2%:-%b&&/"/,%+/:%`)+/a%bA"/-I

@;$;2/S%)-$;)/#%$&%N-)*-A-3%R<-)-%<-%
1&/$"/;-#%$&%:)+R%+/:%5+"/$%+>#$)+1$%R&)*I

N-,"/#%$<-%N-)*-A-3%+>#$)+1$%#-)"-#I
78



:D@A#

:D@E#
.+)$"1"5+$-#%"/%)-,;A+)%:)+R"/,%#-##"&/#%
')&2%$<-%A"6-%2&:-AI

5+"/$"/,%+/:%$)+/#"$"&/#%1&25A-$-A3%$&%

:D@G
("/$-)S%>-,"/#%R&)*"/,%+$%$<-%L)"+/,A-%
#$;:"&%"/%N-)*-A-3%/-+)%$<-%^+*A+/:%>&):-)I

:D@D
V5-/:#%$<-%#;22-)%$-+1<"/,%+$%$<-%
P/"6-)#"$3%&'%]&A&)+:&E%N&;A:-)I

:DEA
@;$;2/S%$)+6-A#%$&%$<-%V&6"-$%P/"&/%6"+%
.+)"#%+#%5+)$%&'%$<-%PV%V$+$-%4-5+)$2-/$_#%
];A$;)+A%Q=1<+/,-%.)&,)+22-I%

77
H1&/$"/;-:%&6-)K



L<-)-E%<-%#--#%$<-%0+$"##-%R&)*#%"/%>&$<%
$<-%.;#<*"/%0;#-;2%&'%`"/-%@)$#%+/:%$<-%
V$+$-%Z-)2"$+,-%0;#-;2I

:DEE
X+/;+)3S%6"#"$#%$<-%0+$"##-%-=<">"$"&/%+$%
$<-%P/"6-)#"$3%&'%]+A"'&)/"+%@)$%Y+AA-)3E%!&#%
@/,-A-#E%R<"1<%"/1A;:-#%de"-R%&'%f&$)-%
4+2-_%H7F7MK%+/:%d^5-/%("/:&RE%
]&AA"&;)-_%H7F8GKI

V-5$-2>-)%\%^1$&>-)S%$+*-#%;5%+%
5)&'-##&)#<"5%+$%P]!@%+)$%:-5+)$2-/$I%Z-%
)-/$#%+%#2+AA%#$;:"&%"/%^1-+/%.+)*E%V+/$+%
0&/"1+I

:DEF
V5)"/,S%2&6-#%"/$&%+%A+),-)%#$;:"&%R"$<%+%
R"/:&R%"/%$<-%#+2-%>;"A:"/,E%6+1+$-:%>3%
$<-%+)$"#$%V+2%`)+/1"#I%

N-,"/#%$<-%^1-+/%.+)*%#-)"-#I

7?



:DF@
0+3S%>-,"/#%1&/#$);1$"&/%&/%+%/-R%#$;:"&E%
R<"1<%<-%2&6-#%"/$&%"/%`->);+)3%7FDOI

:DFG
`->);+)3%\%0+3S%A"6-#%+/:%R&)*#%"/%$<-%
V&;$<%&'%`)+/1-I

:DGC
(&)*#%-=1A;#"6-A3%"/%:)+R"/,E%/&$%
1&25A-$"/,%+/3%5+"/$"/,#%;/$"A%7FTMI

:DGG
V5)"/,S%2&6-#%')&2%V+/$+%0&/"1+%$&%$<-%
);)+A%#-$$"/,%&'%Z-+A:#>;),E%]+A"'&)/"+I

:DD=
QA-1$-:%+/%Z&/&)+)3%@1+:-2"1"+/%>3%$<-%
[&3+A%@1+:-23%&'%@)$#I

:DD<
4"-#%'&AA&R"/,%+%A&/,%"AA/-##%&/%J8%0+)1<I

7J



H,&-.#649%&,1%#
I"&59
>&:3%&'%R&)*E%$<"#%,+AA-)3%$)+1-#%$<-%
:-6-A&52-/$%&'%<"#%-+)A3%5-)"&:%&'%
+>#$)+1$"&/%"/%@A>;B;-)B;-E%P)>+/+%+/:%
N-)*-A-3%>-$R--/%7FG8%+/:%7FGOI%

L<-%5+"/$"/,#%+/:%:)+R"/,#%-=-1;$-:%"/%
-+1<%A&1+$"&/%<+6-%>--/%,)&;5-:%$&,-$<-)%
<-)-E%<",<A",<$"/,%$<-%-=$-/$%$&%R<"1<%-+1<%
/-R%#$;:"&%-/6")&/2-/$%)-#;A$-:%"/%+%
:"#$"/1$%#<"'$%"/%&;$5;$I%

@A$<&;,<%4"->-/*&)/%#$)-##-:%$<+$%$<-#-%
R&)*#%R-)-%/&$%)-5)-#-/$+$"&/+AE%$)+1-#%&'%
$<-%+$2&#5<-)-%+/:%A",<$%&'%<"#%
#;))&;/:"/,#%1+/%>-%'&;/:%"/%2+/3%&'%$<-%
5+"/$"/,#I%

L<-%5+A-$$-%&'%d@A>;B;-)B;-%CD_%H7FG7KE%'&)%
-=+25A-E%+AA;:-#%$&%$<-%:;#$3E%#;/U>+*-:%

7M



1&A&;)#%&'%$<-%f-R%0-="1&%A+/:#1+5-E%+#%
R-AA%+#%$&%$<-%#+$;)+$-:%<;-#%&'%$<-%1A-+)E%
&5-/%#*3I%N3%1&/$)+#$E%dN-)*-A-3%CGD_%
H7FGGK%)-6-+A#%+%2;1<%#&'$-)%5+A-$$-%+/:%

$-25-)+$-%+/:%6-):+/$%-/6")&/2-/$%&'%
f&)$<-)/%]+A"'&)/"+I

4)+R"/,%+/:%R&)*#%&/%5+5-)%R-)-%1-/$)+A%
$&%4"->-/*&)/_#%5)+1$"1-%$<)&;,<&;$%<"#%
1+)--)%+/:%<-%')-B;-/$A3%R&)*-:%&/%
5+"/$"/,#%+/:%:)+R"/,#%#"2;A$+/-&;#A3I%

Z-%:":%/&$E%<&R-6-)E%-25A&3%:)+R"/,#%$&%

:-6-A&52-/$%&'%<"#%5+"/$"/,#%\%<"#%R&)*#%
&/%5+5-)%+)-%R&)*#%"/%$<-")%&R/%)",<$E%+/:%
,"6-%-B;+AA3%"25&)$+/$%"/#",<$#%"/$&%
4"->-/*&)/_#%+)$"#$"1%:-6-A&52-/$I

7G



E
P/$"$A-:%H@A>;B;-)B;-KE%%%%%%

<

%
7FG7%
Y&;+1<-%+/:%&"A%&/%5+5-)

.)"6+$-%1&AA-1$"&/

F########################
P/$"$A-:%H@A>;B;-)B;-KE%7FG7%
Y&;+1<-E%"/*%+/:%,)+5<"$-%&/%5+5-)

.)"6+$-%1&AA-1$"&/E%1&;)$-#3%&'%L<-%Y)--/>-),%
Y+AA-)3E%V$%!&;"#E%0"##&;)"

7O

J09%#"*#K"&59##
H1A&1*R"#-%"/%&):-)%&'%<+/,K%



:################# :@A

4"#"/$-,)+$"/,%.",E%%
7FG8%
^"A%&/%1+/6+#

9)"#%+/:%NI%Y-)+A:%]+/$&)%]-/$-)%'&)%e"#;+A%@)$#%+$%
V$+/'&):%P/"6-)#"$3I%Y"'$%&'%Y)-$1<-/%4"->-/*&)/%
Y)+/$%+/:%["1<+):%Y)+/$

L<"#%R&)*%R+#%5+"/$-:%R<-/%4"->-/*&)/%
R+#%+%,)+:;+$-%#$;:-/$%"/%@A>;B;-)B;-E%
1&/1-/$)+$"/,%&/%+>#$)+1$"&/I%L<-%$"$A-%
5)&6":-#%+/%+":%$&%:-1"5<-)"/,%+%5&)1"/-%

+>#$)+1$%R&)*E%'&)-#<+:&R"/,%4"->-/*&)/_#%
5-)#&/+A%-=5A&)+$"&/%&'%+>#$)+1$"&/%+/:%

L<"#%)-A+$"&/#<"5%>-$R--/%$<-%$R&%,-/)-#%
1+/%+A#&%>-%#--/%"/%$<-%#;,,-#$"&/%&'%$<-%
<;2+/%'&)2%"/%dP)>+/+%C?%HL<-%@)1<-)K_%
H7FGJKE%+A#&%"/%$<"#%,+AA-)3I

7D



=
@A>;B;-)B;-%CME%7FG7%
^"A%&/%1+/6+#

V+"/$%!&;"#%@)$%0;#-;2I%Y"'$%&'%X&#-5<%.;A"$a-)%X)E%
77DS7FOF

L<"#%5+"/$"/,%:-2&/#$)+$-#%4"->-/*&)/_#%

+##&1"+$-:%R"$<%<-)+A:)3E%#;1<%+#%$<-%
0+A$-#-%])&##%/-+)%$<-%$&5%&'%$<-%"2+,-E%
$<+$%"/$-));5$%$<-%&6-)+AA%+>#$)+1$"&/I%

4"->-/*&)/_#%"/$-)-#$%"/%<-)+A:"1%A-$$-)"/,%
+/:%"/#",/"+%#$-22-:%')&2%+%1<"A:<&&:%
'+#1"/+$"&/%R"$<%Q;)&5-+/%1<"6+A)3%+/:%$<-%
N+3-;=%L+5-#$)3I

7T



A
P/$"$A-:%H@A>;B;-)B;-KE%1I%7FG7
^"A%&/%1+/6+#

.)"6+$-%1&AA-1$"&/E%1&;)$-#3%&'%e+/%4&)-/%(+=$-)

<######################## =

@A>;B;-)B;-%CDE%7FG7%
^"A%&/%1+/6+#

.)"6+$-%1&AA-1$"&/

@
P/$"$A-:%H@A>;B;-)B;-KE%7FG8%
^"AE%"/*%+/:%,&;+1<-%&/%5+5-)

.)"6+$-%1&AA-1$"&/

7F



G
P)>+/+%C?E%7FGJ%
^"A%&/%1+/6+#

.)"6+$-%1&AA-1$"&/

D################# A@@

P)>+/+%COE%7FGJ%
^"A%&/%1+/6+#

]&AA-1$"&/%&'%$<-%0&:-)/%@)$%0;#-;2%&'%`&)$%(&)$<I%
0;#-;2%.;)1<+#-E%V":%(I%["1<+):#&/%`&;/:+$"&/%
Q/:&R2-/$%`;/:

:C
@%4+3%+$%$<-%[+1-E%7FGJ%
^"A%&/%1+/6+#

]+)/-,"-%0;#-;2%&'%@)$E%."$$#>;),<I%.+$)&/#%@)$%
`;/:E%GJI?J

?8



:=
P/$"$A-:E%7FG?\GJ%
(+$-)1&A&;)%+/:%"/*%&/%5+5-)

["1<+):%4"->-/*&)/%`&;/:+$"&/

::
P/$"$A-:E%7FG?%
Y&;+1<-%+/:%"/*%&/%5+5-)

]&AA-1$"&/%&'%L&::%+/:%X"AA%]&<-/

:<
P/$"$A-:E%7FGJ%
9/*%+/:%1<+)1&+A%&/%5+5-)

["1<+):%4"->-/*&)/%`&;/:+$"&/

?7



:F
P/$"$A-:E%7FGM%
9/*%+/:%,&;+1<-%&/%5+5-)

.)"6+$-%1&AA-1$"&/

:D
P/$"$A-:E%7FGG%
9/*%&/%5+5-)

X.0&),+/%]<+#-%@)$%]&AA-1$"&/

:G
P/$"$A-:E%7FGM
Y)+5<"$-E%1&A&;)-:%5-/1"AE%1)+3&/%+/:%R+$-)1&A&;)%&/%
5+5-)

]&AA-1$"&/%&'%QAA"-%NA+/*'&)$%+/:%.-$-)%]A&$<"-)

??



?J

:@
N-)*-A-3%CM7E%7FGG%
^"A%&/%1+/6+#

.)"6+$-%1&AA-1$"&/

:E###################### @

N-)*-A-3%CGDE%7FGG%
^"A%&/%1+/6+#

V+/%`)+/1"#1&%0;#-;2%&'%0&:-)/%@)$I%N-B;-#$%&'%
X&#-5<%0I%N)+/#$-/%"/%2-2&)3%&'%QAA-/%Z+)$%
N)+/#$-/

:A
N-)*-A-3%CGE%7FGJ%
^"A%&/%1+/6+#

L<&2+#%!I%b-25/-)%X)%+/:%b+$<-)3/%]I%.+$$-)#&/



;"7&#*''34,15L#8-',9'
@#%R-%+)-%1&22"$$-:%$&%+11-##%'&)%+AAE%R-%
R&;A:%A"*-%3&;)%'--:>+1*%&/%&;)%A+),-U5)"/$%
5)&6"#"&/I%`--:>+1*%'&)2#%+)-%+6+"A+>A-%')&2%

(-%+A#&%&''-)%&/-U$&U&/-%+;:"&%:-#1)"5$"6-%
$&;)#%&'%$<-%-=<">"$"&/#%R"$<%$)+"/-:%
6&A;/$--)%+;:"&%:-#1)">-)#I

6&A;/$--)#E%R<&%1+/%+##"#$%R"$<%$+*"/,%3&;%
+)&;/:%$<-%,+AA-)"-#%#&%3&;%1+/%-/h&3%&;)%
-=<">"$"&/#%+$%3&;)%A-"#;)-I%("$<%5)"&)%/&$"1-%R-%

#1<-:;A-I%]&/$+1$%2-%'&)%';)$<-)%"/'&)2+$"&/I
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