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KH3 lL3

(A= 141 0O/A 94: 14BB+5+-/+0 +\40Co _-1?O9C@
+1,=7 4C 40 . /?<H,+\ 400O+3 #O54=.<. ?90+5N+0
CA.C 0O/A 14N+5:+-/+ U.0 -?C 0? <.56+1 4- CA+
+.5,= <+14/., U?5607 0O/A .0 CA+ *4HH?/5.C4/
]?5HO0 K[JEdaJE !3]3L .-1 CA+ /1F1'=C8"
<.-O0/54HC0 KF`l !3]3L3 RO54-: CA+0+ H+54?107
;5++6 HA=04/4.-0 <+-C4?-+1 <?0C,= c+0A .-1

04-+U0 5.CA+5 CA.- <O0/,+07 UA4,+ CA+45 ]A4-+0+
/?O-C+5H.5C0 A.1 -?C =+C .//?<H,40A+1 CA+ .5C ?B
./OHO-/CO5+ -++1,4-:3 '- CA+ 0O90+jO+-C 1+N+,?H@
<+-C07 <.4-,= CA+ 4,,O0C54?O0 U?560 ?B ;.,+-
KFaEdDEE Q3R3L .-1 CA+ /.-?-4/., ]A4-+0+
/,.004/0 ?B E81'= C" '+"L"'= .-1 ;1'L"'= KH5?9@
.9,= .5?O-1 FJE Q3R3L CA.C CA+ <O0/,+ .-1
CA+ ./OHO-/CO5+ /?<<.-1+1 CA+ H5?<4-+-C H?04@
C4?-7 5+0H+/C4N+,= 4- (+0C+5- .-1 ]A4-+0+ <+1@
4/4-+3

#O54=.<. .1N.-/+0 CA+ CA+040 CA.C 0O/A A40C?5@
4/., /A.-:+0 4- CA+ /?-/+HC4?-0 ?B CA+ 9?1= U+5+
1O+ H54<.54,= C? H.5C4/O,.5 O0+0 ?B CA+ 0+-0+0 .-1
H.5C4/O,.5 U.=0 ?B CA4-64-:3 M? +,O/41.C+ CA+0+
H?4-C07 A+ H5+0+-C0 A40 .5:O<+-C0 4- CA5++ H.5C0
CA.C /?-041+5 0C=,+0 ?B C?O/A4-:7 ?B 0++4-:7 .-1 ?B
9+4-:3

MA+ <.4- CA+<+ ?B C?O/A4-: 40 HO,0+ C.64-:3 '-
CA+ .5C ?B HO,0+ 14.:-?0407 ;5++6 .-1 ]A4-+0+
HA=04/4.-0 -?C ?-,= O0+1 14BB+5+-C U?5107 9OC .,0?
O0+1 U?510 14BB+5+-C,=3 ;.,+- HO9,40A+1 0+N+-
C5+.C40+0 ?- CA+ HO,0+7 /O,<4-.C4-: 4- CA+ 945CA ?B
0HA=:<?,?:=3 MA+ ]A4-+0+ 1+N+,?H+1 CA+ H.5C4@
/O,.5 /?-/+HC ?B CA+ HO,0+ K0%L .-1 +\/+,,+1 4- CA+
U.=0 ?B HO,0+ C.64-: KM"+0%L3

'- 0++4-:7 ;5++6 .-1 ]A4-+0+ .,0? 14BB+5+1
:5+.C,=3 MA+ ;5++6 <+14/., +<HA.040 ?- <O0/,+
,.5:+,= ?54:4-.C+1 B5?< . /O,CO5+ CA.C 0.U CA+ <O0@
/O,.5 9?1= .0 . 0=<9?, ?B 9+4-: A+.,CA=7 0C5?-:7
.-1 95.N+3 MA40 C5.14C4?- ?B CA+ 9?1=S0 <O0/O,.5@
4C= /.- 9+ C5./+1 9./6 .0 +.5,= .0 CA+ VBCA /+-CO5=
!3]3 4- CA+ U?560 ?B *?<+5 .-1 CA+ <+C?H+0 ?B
CA+ ^.5CA+-?-3 ;.,+-S0 .-.C?<4/., U?56 ?- <O0@
/,+0 ,+1 C? CA+ /?-/+HC ?B 0C5O/CO5+ .-1 BO-/C4?-7
.-1 BO5CA+5 -O5CO5+1 CA+ <O0/,+ /?-0/4?O0-+00
.-1 CA+ 5+,.C4?-0A4H 9+CU++- <O0/,+S0 HO5H?04N+
./C4?-0 .-1 0+,B@.U.5+-+003 '- ]A4-.7 1400+/C4?-
.-1 <?5HA?,?:= 141 -?C 4-0H45+ /?<H.5.9,+
+-CAO04.0< ?B (+0C+5- .-.C?<4/., 41+.03 '-0C+.17
BO-/C4?-., 0C5O/CO5+0 ?B CA+ AO<.- 9?1= U+5+
14N41+1 4-C? CA+ 9?1= 0O5B./+ .-1 CA+ 4--+5 /?5+3
MA+ /?-/+HC ?B CA+ 9?1=S0 4-C+54?5 /+-C+5+1
.5?O-1 VN+ N1'= K0?,41 ?5:.-0L .-1 04\ 68 KA?,,?U
?5:.-0L3 )++4-: CA+ 9?1= 0O5B./+7 H.5C4/O,.5,= CA+
/?,?5 KF1'=,+L7 A.0 9++- .- 4-C+:5., H.5C ?B CA+
14.:-?0C4/ .5C3 IO5CA+5<?5+7 .0 .- .-.,?:= C? CA+
<./5?/?0<7 CA+ 9?1= U.0 .,0? 5O,+1 9= VN+
HA.0+0 KU??17 V5+7 +.5CA7 <+C.,7 .-1 U.C+5L UA4/A
U+5+ 5+H5+0+-C+1 9= CA+ VN+ /?,?50 ?B :5++-7 5+17
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=+,,?U7 UA4C+7 .-1 9,./63 ]A4-+0+ HA=04/4.-0 0.U
CA+ VN+ /?,?50 .0 <.-4B+0C.C4?-0 ?B CA+0+ HA.0+
B?5/+0 ?H+5.C+1 CA5?O:A /?0<4/ /A.-:+03 Q0 .
5+0O,C7 /?,?5 ./jO45+1 /?0<4/ <+C.HA?5 .-1 04:@
-4V/.-/+3 ^A=04/4.-0 UA? /?O,1 <.0C+5 9?CA CA+
HO,0+ K0%L .-1 CA+ /?,?5 K,+L U+5+ 5+:.51+1 C?
A.N+ ./A4+N+1 H5?B+004?-., H+5B+/C4?-3

MA+ ,.0C H.5C ?B CA+ 9??6 40 1+N?C+1 C? CA+ N4C.,
B?5/+0 ?B 9,??1 .-1 95+.CA3 Q:.4-7 CA+ /?-C5.0C
9+CU++- ;5++6 .-1 ]A4-+0+ <+14/4-+ U.0 0C546@
4-:3 (A4,+ 9,??1,+CC4-: U.0 H?HO,.5 4- ;5++6 .-1
(+0C+5- <+14/4-+7 CA+ ]A4-+0+ 1+N+,?H+1 ./O@
HO-/CO5+ H5?9.9,= 4-4C4.,,= 9.0+1 ?- CA+ C?H?:5.@
HA= ?B CA+ 9,??1 N+00+,03 '-C54:O4-:,=7 CA+ 95+.CA
U.0 C5.-0B?5<+1 4-C? M"7 UA4/A ]A4-+0+ HA4,?0@
?HA+5 ZAO.-:X4 +jO.C+1 U4CA ,4B+3 '- ]A4-+0+
<+14/4-+7 9,??1 .-1 M" U+5+ /?-041+5+1 +00+-@
C4.,,= CA+ 0.<+7 5+H5+0+-C4-: CA+ /?<H,+<+-C.5=
N4C., B?5/+0 .0 B"' .-1 B1'=3 W?5+?N+57 CA+ 95+.CA
15+U .- 4-C4<.C+ 5+,.C4?- U4CA CA+ U4-17 UA4/A
U.0 /?-041+5+1 CA+ ?54:4- ?B AO-15+10 ?B 140+.0+03

%N+-CO.,,=7 CA+ A40C?5= ?B CA+ 9?1= .,0?
9+/?<+0 CA+ A40C?5= ?B CA+ U.=0 ?B N4+U4-: ?O5@
0+,N+0 4- CA+ U?5,13 #O54=.<. H?4-C0 ?OC CA.C
0=0C+<.C4/ 1400+/C4?- .,,?U+1 ;5++6 1?/C?50 C?
H++5 4-C? CA+ 4--+5 /?5+ ?B CA+ 9?1=7 .-1 C? V-1
?OC7 .0 1+/,.5+1 9= ;.,+-7 CA.C PPCA+ O0+BO,-+00 ?B
.,, CA+ ?5:.-0 40 5+,.C+1 C? 0?O,SS KH3 D`[L7 .-1
O,C4<.C+,= 5+,.C+1 C? . 14N4-+ 1+04:-3 MAO07 CA+
0CO1= ?B CA+ 9?1= .,C+5+1 (+0C+5- H+50H+/C4N+ ?-
CA+ .-.C?<4/., 4<.:4-.C4?-3 "- CA+ ?CA+5 A.-17
CA+ /,.004/ ]A4-+0+ G8,&" KBO,, .-1 +<HC=L CA+?5=
B?5 O-1+50C.-14-: 04/6-+00 .004:-+1 /?0<4/
04:-4V/.-/+7 .-1 /?-041+5+1 ?OC041+ 4-cO+-/+07
H.5C4/O,.5,= CA+ U4-17 CA+ /.O0+0 ?B CA+ 140+.0+7
.-1 +N+- CA+ 140+.0+ 4C0+,B3

(+ <O0C .1<4C CA.C CA+ 400O+0 ?B CA+ +N?,OC4?-
?B 9?1= 4<.:+ .-1 CA+ /?-/+HC0 ?B 140+.0+ 40 B.5
<?5+ /?<H,+\7 .-1 CA+ 5+0H+/C4N+ 5?,+0 H,.=+1 9=
<+14/4-+7 /O,CO5+7 HA4,?0?HA=7 :+?:5.HA=7 .-1
H?,4C4/0 5+<.4- C? 9+ BO5CA+5 +\H,?5+13 #O54=.<.
0++<0 C? 5+:.51 CA+ +N?,OC4?- .0 ,.5:+,= . /?-@
C4-O?O0 H5?/+00 UA4/A 5+0O,C+1 B5?< /?<H,+\
4-C+5./C4?-0 .<?-: CA?0+ B./C?503

M? CA+ 5+N4+U+57 0=0C+<4/ 1400+/C4?- U.0 H5?9@
.9,= CA+ <.T?57 4B -?C CA+ +00+-C4.,7 0C+H C? 140C4-@
:O40A4-: ;5++6 <+14/4-+ B5?< ]A4-+0+ <+14/4-+3
'C U.0 ,46+ MA?<.0 #OA-S0 PPH.5.14:< 0A4BC3SS R40@
0+/C4?- U.0 -+.5,= -?-@+\40C+-C 4- ]A4-. 9+/.O0+

?B .-/+0C?5 U?50A4H .-1 ]?-BO/4.- C+./A4-: B?5@
94114-: A.5< C? CA+ 9?1= ?B H.5+-C., +-1?50+@
<+-C3 ]?-0+jO+-C,=7 AO<.- 1400+/C4?- 9+/.<+ .
0?/4., C.9?? UA4/A A.0 H+5040C+1 C? +N+- C?1.=3
(4CA?OC .-.C?<4/., .-1 HA=04?,?:4/., 6-?U,+1:+7
.-/4+-C ]A4-+0+ 1?/C?50 A.1 C? V-1 .,C+5-.C4N+
U.=0 C? O-1+50C.-1 CA+ 9?1= .-1 4C0 140+.0+03

MA+ 9??6 40 . 0/A?,.5,= U?56 9= .- .OCA?5 UA?
.1<45.9,= 6-?U0 -?C ?-,= CA+ A40C?5= ?B <+1@
4/4-+7 9?CA (+0C+5- .-1 ]A4-+0+7 9OC .,0? CA+
A40C?5=7 /O,CO5+7 HA4,?0?HA=7 .-1 0?/4+C= ?B CA+0+
/?O-C54+03 MA+ .5:O<+-C0 .5+ .-.,=C4/., .-1 HA4,?@
0?HA4/.,3 '- .114C4?-7 CA+ 9??6 40 9+.OC4BO,,=
U54CC+- B5?< .- ?54:4-., 5+.14-: ?B +.5,= <+14/.,
U?5603 I?5 CA?0+ UA? .5+ -?C B.<4,4.5 U4CA ]A4@
-+0+ A40C?5= .-1 <+14/4-+7 CA+ 9??67 +0H+/4.,,=
CA+ H.5C0 ?- ]A4-+0+ <+14/4-+7 <.= -?C 0? +.04,=
9+ /?<H5+A+-1+1 BO,,=3

Y.4@)A4- ]AO
]A.-: ;O-: W+14/., ]?,,+:+ .-1
W+<?54., *?0H4C.,
R+H.5C<+-C ?B Y+O5?,?:=
M.4H+4 FEJGF
M.4U.-

W.5/ $+--+N4,,+3 <+ <1'=1=+ C+, 9#1O'+,P Q'+
E",>%"#+ C+ R&#+S'%*%="+- ^.540> 8+ )+O4,7 DEEE3
aJ[ HH3 ',,3 Y? H54/+ ,40C+13

^A5+-?,?:= 40 H.5C ?B CA?0+ PP5+,4/C0SS ?B 0/4+-/+
A40C?5= UA4/A .CC5./C .-1 B.0/4-.C+ CA+ A40C?54.-3
'C0 B?5,?5- :5+.C-+00 ,4+0 4- A.N4-: H?4-C+1 ?OC .
-+U 0/4+-C4V/ ?9T+/C7 -?C 0? <O/A . 5+., ?9T+/C d .
06O,, ?B ?00+?O0 9O<H0 d 9OC . /O,CO5., ?-+7 9+CC+5
=+C7 . H5?9,+<> CA+ 5+,.C4?-0A4H 9+CU++- <.C+54.,
C+554C?54+0 .-1 41+., B./O,C4+03 *?U CA40 /.<+ C?
9+7 UA.C U.0 CA+ +N+-C .1N?/.C+1 +-CAO04.0C
/5.-4?,?:40C0 UA? CA?O:AC C? 9+ .9,+ C? ?0C+-@
04N+,= 1+<?-0C5.C+ AO<.- B./O,C4+07 .-1 .9?N+
.,,7 UA.C 5+,.C4?-0A4H CA40 0/4+-C4V/ .1N+-CO5+ A.1
U4CA H?,4C4/07 0?/4+C=7 H+1.:?:=7 .-1 CA+ ,1A1'>,
HA=04/4.-0 ?B CA+ V50C A.,B ?B -4-+C++-CA /+-CO5=7 40
54:?5?O0,= 5+H?5C+1 4- CA40 U+,,@1?/O<+-C+1 U?56
9=W.5/ $+--+N4,,+7 ,+1 9= . H5+B./+ 9= ;3 8.-C+m54
8.O5. UA? .,0? HO9,40A+1 4- FGbE .- 4<H?5C.-C
A40C?5= 4<H?5C.-C A40C?5= ?B HA5+-?,?:=3

MA+ N.,O+ ?B $+--+N4,,+S0 9??6 ,4+0 4- 4C0 /?-@
0C.-C .CC+-C4?- C?U.51 UA.C U.0 CA+ 9./6:5?O-17
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CA+ .O14+-/+7 CA+ C.5:+C HO9,4/ ?B CA+ 140/4H,4-+
PP4-N+-C+1SS 9= CA+ &4+--+0+ HA=04/4.- I5.-X ;.,,3
MAO07 CA+ 5+,.C4?-0A4H ?B ;.,,S0 140/4H,4-+ U4CA CA+
?BV/4., 0/4+-/+ 40 C.6+- 4-C? /?-041+5.C4?-> CA+
<4-:,4-: ?B C+-04?-0 .-1 H?,4C4/.,@H+1.:?:4/.,
A?H+0 U4CA CA+ H5+0O<+1 14.:-?0C4/ .-1 H5+14/@
C4N+ .94,4C4+0 ?B /5.-4?0/?H=7 .-1 CA+ O-6+HC
H5?<40+0 ?B +CA-4/@.-CA5?H?,?:4/., -.CO5+ 4- CA+
B?5<O,.C4?- ?B 5+0+.5/A H5?:5.<0 4- N?=.:+0 C?
B.5 .U.= ,.-10 4- 0+.5/A ?B PPH54<4C4N+SS 06O,,03

^A5+-?,?:= +-C+5+1 CA+ :.C+0 ?B 0/4+-/+
CA5?O:A CA+ +\.<4-.C4?- ?B I5.-X ;.,,S0 .-1
2?A.-- ].0H.5 )HO5XA+4<S0 CA+?54+0 9= ;+?5:+0
]ON4+53 'C ,.C+5 U4,, /?<+ ?OC B5?< CA+ U4-1?U ?B
14N4-.C?5= .HH,4/.C4?-0 .-1 4- B.45:5?O-10 .0 .
/45/O0 B5+.67 C?:+CA+5 U4CA .-4<., <.:-+C40<7
<+C.,,?CA+5.H=7 1?U04-:3 $.CA+5 CA.- CO5- A40
.CC+-C4?- C? CA+ CA+?5+C4/., /?-C+-C0 ?B CA+ 140/4@
H,4-+7 <+C4/O,?O0,= 5+/?51+1 4- CA+ V50C /A.HC+5 ?B
CA+ 9??67 $+--+N4,,+ /?-041+50 CA+ H5./C4/.,
5+,.H0+ 4C A.1 .-1 4C U.0 CA?O:AC 4C /?O,1 A.N+ .C
CA+ <?<+-C ?B 4C0 <.T?5 H+.6 ?B H?HO,.54C= 4- CA+
FlDE0 .-1 FlaE03 MA+ 0+/?-1 /A.HC+5 40 H.5C4/O@
,.5,= B?5CO-.C+ 4- H?4-C4-: ?OC CA+ 5+,.C4?-0A4H
9+CU++- HA5+-?,?:= .-1 H?,4C4/07 4C0 9?-10 U4CA
).4-C@)4<?-S0 140/4H,+0 .-1 U4CA CA+ 91#:%'1#" 4-
CA+ H+50?- ?B ;.,,S0 <?0C 4<H?5C.-C 140/4H,+7 CA+
'C.,4.- ;4?N.--4 I?00.C43

M?H4/., <?<+-C ?B CA40 0O//+00 U.0 CA+ B?O-@
1.C4?- ?B . 0/4+-C4V/ 0?/4+C=7 <1 !%)"+S>+S R#+'%*%@
="M8+ C+ R1#",7 .C . C4<+ 4- UA4/A -?C +N+- f.N4+5
!4/A.C .-1 *=./4-CA+ 8.+--+/S0 B.<?O0 /,4-4/.,
.-.C?<= <+CA?1 +.5-0 0O/A . N.0C HO9,4/ 0OHH?5C3
MA+ H5??B ?B CA40 0O//+00 U.0 CA+ .1A+04?- C? CA+
<?N+<+-C :4N+- 9= &4/C?5 !5?O00.407 CA+ <?0C
4<H?5C.-C HA=04/4.- .<?-: CA?0+ /?-N+5C+1 C?
HA5+-?,?:=3 MA+ 0O//+00 ?B CA+ 140/4H,4-+ U.0
+N+- <?5+ 4<H?5C.-C .<?-: CA+ Q,4+-40C HA=04@
/4.-07 UA? B?O-1 4- HA5+-?,?:= CA+ H5?<40+ ?B
0.,N.C4?- B5?< CA+ 4<H.00+ 9+CU++- . 0/4+-/+
4-/.H.9,+ ?B H?4-C4-: ?OC CA+ ,+04?-0 5+0H?-049,+
B?5 4-0.-4C= .-1 CA+ O-/+5C.4-C= ?B ^A4,4HH+
^4-+,S0 <?5., C5+.C<+-C3 8+00 /?-N4-/4-: 40 CA+
,?-: H.5.:5.HA 1+14/.C+1 C? CA+ C54H ?B CA+
HA5+-?,?:40C Q,+\.-15+ RO<?OC4+5 U4CA 2O,+0
RO<?-C 1S_5N4,,+S0 +\H+14C4?- 4- )?OCA+5- 0+.07
. ,4CC,+ H5?,4\ 4- C+,,4-: CA+ .1N+-CO5+ .-1 H5+@
TO14/+0 ?B CA+ -.CO5.,40C 1O54-: A40 N?=.:+ ?- CA+
3,>#%*1:+-

Q-?CA+5 +<HA.040 ?B 0C4<O,.C4-: +H40C+<?,?@
:4/., 5+,+N.-/+ 40 CA+ O0+ ?B MA?<.0 #OA-S0
4-C+5H5+C.C4N+ H54-/4H,+0 C? CA+ 1+/,4-+ ?B CA+
HA5+-?,?:= 5+0+.5/A H5?:5.<3 MA+ +\.<H,+
5+H?5C+1 4- CA+ CA451 /A.HC+5 ?B 2+.-@!.HC40C+
).5,.-14+p5+S0 /5.-4?<+C+5 40 N+5= /,+.5> UA+- CA+
+0C4<.C4?-0 ?9C.4-+1 U4CA CA+ 4-0C5O<+-C 141-SC
<.C/A CA+ CA+?5=7 4C U.0-SC CA+ ,.CC+5 C? 9+ jO+0@
C4?-+1 9OC CA+ 4-0C5O<+-CS0 4<H+5B+/C4?-3 MA+
1+/,4-+ ?B HA5+-?,?:=7 5+H?5C+1 4- CA+ ,.0C /A.HC+57
/?4-/41+0 U4CA CA+ 0/4+-C4V/ .CC./60 <.1+ 9=
8?O40@I5.-/40jO+ 8+m,OC .-1 ^4+55+ I,?O5+-0 .-1
U4CA CA+ +-1 ?B CA+ 2O,= <?-.5/A=> HA5+-?,?:40C0
.9.-1?- HA=04?,?:= .-1 C+-1 C?U.510 H0=/A?,?:@
4/., ?5 ,4C+5.5= 0O::+0C4?-03

I?5 CA+ 5+.1+5 ?B CA+ U?567 CA+5+ 5+<.4-0 .
5+<.56.9,+ 0C?/6 ?B 4-B?5<.C4?- ?- CA+ /O,CO5.,
9./6:5?O-1 4- UA4/A CA+ 540+ .-1 B.,, ?B HA5+-?,@
?:= ?//O55+17 .-1 CA+ 4-C54:O4-: 0O0H+/C CA.C7
B.,,+- 4-C? CA+ ?9,4N4?- ?B 0/4+-/+ CA+ BO-1 ?B
/5.-4. .-1 /?<H.00+0 U4CA UA4/A HA5+-?,?:40C0
0C54N+1 4- CA+ .CC+<HC ?B <+.0O54-: CA+ B./O,C4+0 ?B
CA+ 0H454C7 CA+ /O,CO5., H5?9,+< 540+- 9= ;.,, .-1
A40 140/4H,+0 A.0 5+<.4-+1 ,4N+ .-1 ./C4N+> CA+
H?00494,4C= C? ,?/.C+ CA+ 0+.C ?B CA+ AO<.- 140@
H?04C4?- .-1 <.C+54.,,= <?14B= CA+<7 4B -?C 4- .
9O<H7 4- . 0+jO+-/+ ?B -O/,+4/ ./4103

849?54? R4!.CC40C.
)+<4-.54? )C?54. 1+,,. )/4+-X.
;5.N4-. 4- 3̂ bEED[
'C.,=

!+5-1 *?,1?5BB .-1 $?,B (4-.O7 +103 I+,)&")&>+
C+# ;+8#%*%="+ "' D+#*"'3 !+5,4- .-1 Y+U n?56>
&+5,.: (.,C+5 1+ ;5O=C+57 DEEF3 DDG HH3 ',,3
![[3GJ7 )I5 bD3EE7 .-1 _)h [J3EE KH.H+5L3

MA+ +4:AC4+CA 945CA1.= ?B ^5?B+00?5 *.-0 )/A,4./6
.-1 CA+ 0+N+-C4+CA 945CA1.= ?B ^5?B+00?5 W.-B5+1
(?,C+5 d UA? .0 -+O5?,?:40C0 U+5+ 9?CA ?OC0C.-1@
4-: 154N4-: B?5/+0 4- H?0C@U.5 /,4-4/., -+O5?,?:=
4- (+0C !+5,4- d U.0 CA+ ?//.04?- B?5 . 0=<H?@
04O< A+,1 4- Y?N+<9+5 FGGG U4CA . A40C?54/.,
0=<H?04O< ?- CA+ PP*40C?5= ?B Y+O5?,?:= 4-
!+5,4-3SS MA+ 9??6 /?-C.4-0 N.54?O0 /?-C549OC4?-0
C? CA40 0=<H?04O< .-1 4,,O<4-.C+0 FaE =+.50 ?B
H5?1O/C4N+ 1+N+,?H<+-C ?B /,4-4/., .-1 0/4+-C4V/
-+O5?,?:= 4- !+5,4- 9+CU++- FlEE .-1 FGaa3
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MA+ 1+C.4,+1 0CO14+0 ?B CA+ -+O5?0/4+-C4V/
<4/5?/?0< 4- !+5,4- H5?N41+ . :??1 O-1+50C.-1@
4-: ?B CA+ :+-+5., 1+N+,?H<+-C ?B -+O5?0/4+-/+0
1O54-: CA+ -4-+C++-CA .-1 +.5,= CU+-C4+CA /+-CO@
54+0 4- ;+5<.-= .-1 :4N+ . /?<H5+A+-04N+
4<H5+004?- ?B CA+ H?04C4?-07 /?-C5?N+504+07 .-1
1+N+,?H<+-C0 1O54-: CA40 H+54?13

MA+ /?-C549OC4?- ?B $+4-A.51 *?5?U064
B?/O0+0 ?- CA+ 4<H?5C.-C 5?,+ ?B CA+ CU? 95?CA+50
Q,+\.-1+5 .-1 (4,A+,< N?- *O<9?,1C 4- CA+
1+N+,?H<+-C ?B CA+ -.CO5., 0/4+-/+0 .-1 .5C0 4-
CA+ -4-+C++-CA /+-CO5= .-1 +0H+/4.,,= ?- CA+45
4-cO+-/+ ?- -+O5?0/4+-/+3 (4,A+,< 40 B5+jO+-C,=
H?5C5.=+1 .0 CA+ 4-C5?N+5C+1 .-C.:?-40C C? A40
./C4N+ .-1 5+0C,+00 95?CA+5 Q,+\.-1+5 U4CA A40
4-jO454-: <4-13 (4,A+,< 0C.5C+1 .0040C4-: A40
95?CA+5 4- N.54?O0 .-4<., +\H+54<+-C0 B?5 CA+45
HO9,4/.C4?- PP%\H+54<+-C0 ?- +,+/C54/.,,= 0C4<O@
,.C+1<O0/,+ .-1 -+5N+ V95+0SS 4- FbGb3 *?5?U064S0
.5C4/,+ 954-:0 ?OC (4,A+,<S0 5?,+7 +0H+/4.,,= 4-
5+0H+/C ?B A40 0/4+-C4V/ /?-C549OC4?-0 C? CA+ HA+@
-?<+-?- ?B PP,.-:O.:+3SS (4,A+,< +,.9?5.C+1
/?-/+HC0 ?- CA+ -.CO5+ ?B AO<.- ,.-:O.:+ .-1
U.0 ?-+ ?B CA+ <?0C H5?B?O-1 CA+?540C0 4- :+-+5.,
,4-:O40C4/03 Q0 .- 4-0H45.C4?-., V:O5+7 A+ /.- 9+
/?O-C+1 .0 Y?.< ]A?<06=S0 ,49+5C.54.- B?5+@
B.CA+53 '- N.54?O0 ,+CC+50 K+3:37 C? CA+ HA=04/4.-
.-1 H?+C I54+154/A )/A4,,+5L7 (4,A+,< +\H,.4-+1
A?U ,.-:O.:+ /5+.C+0 AO<.- 0+,B@41+-C4C= .-1
40 CA+ 9.040 B?5 CA+ 5+c+/C4?- ?B 4-14N41O.,4C=3
(4,A+,< N?- *O<9?,1C7 UA? 6-+U <?5+ CA.-
?-+ AO-15+1 ,.-:O.:+07 H,.--+1 CA+ +14C4?- ?B .-
+-/=/,?H.+14. ?B .,, AO<.- ,.-:O.:+0 B?5 UA4/A
A40 95?CA+5 Q,+\.-1+5 /?,,+/C+1 N.54?O0 Q<+54/.-
'-14.- ,.-:O.:+0 B5?< A40 +\H+14C4?-03 MA+ 5+.1+5
/.- 4<.:4-+ (4,A+,<S0 .CC4CO1+ 9= CA+ B./C CA.C7
UA+- H54?5 C? A40 1+.CA A+ U.0 CA?O:AC C? 9+
1+,454?O0 1O+ C? A40 4-/?<H5+A+-049,+ <O5<O54-:7
A+ .-0U+5+1 C? A40 95?CA+5> PP ! ! ! -?7 ' A.N+ C54+1 C?
0H+.6 0+-C+-/+0 B5?< .,, CA+ ,.-:O.:+0 ' 6-?U
q0OHH?0+1,= <?5+ CA.- FEEr C? V-1 ?OC A?U CA+
H5?/+00 ?B 1=4-: 4-cO+-/+0 ,.-:O.:+ H5?/+004-:
4- CA+ 95.4-3SS (4,A+,< 14+1 4- FlaJ .C CA+ .:+ ?B
04\C=@0+N+- ?B .0H45.C4?- H-+O<?-4. .BC+5 A.N4-:
0OBB+5+1 B5?< ^.564-0?-S0 140+.0+ B?5 <.-=
=+.503 MA+ <?1+5- 5+.1+5 U4,, 9+ 4<H5+00+1 9=
CA+ .//O5.C+ .-1 /?<H,+C+ 1+0/54HC4?-0 ?B A40
0=<HC?<0 4- A40 ,+CC+503 "-,= 0?<+ =+.50 .BC+5
2.<+0 ^.564-0?-S0 +00.= ?B FlFb7 (4,A+,< N?-

*O<9?,1C H5?N41+0 1+0/54HC4?-0 ?B <4/5?:5.HA=7
5+0C@C5+<?57 .-1 A=H?64-+04. K4- /?-C5.0C C? 2.<+0
^.564-0?-7 (4,A+,< N?- *O<9?,1C O0+0 CA+
C+5< PP<?N+<+-C 4-.94,4C=SS 4-0C+.1 ?B PPH.,0=SSL
CA.C .5+ <?5+ 1+C.4,+1 4- 0?<+ .0H+/C0 CA.-
^.564-0?-S0 +00.=3 MA+ .5C4/,+ 4,,O0C5.C+0 CA.C -+O@
5?0/4+-/+ 4- CA+ $?<.-C4/ H+54?1 U.0 4-C+:5.C+1
4-C? . U41+ 0H+/C5O< ?B .HH5?./A+0 C? +\H,?5+ CA+
HA+-?<+-. ?B -.CO5+7 5.-:4-: B5?< +<H454/.,
.-4<., +\H+54<+-C0 ?- CA+ ?-+ A.-1 C? H?+C5=7
HA4,?0?HA=7 .-1 0?<+C4<+0 +N+- 0H454CO., /?-@
/+HC0 ?- CA+ ?CA+53 %\.<H,+0 ?B CA40 N4+U /.-
.,0? 9+ B?O-1 4- CA+ U?560 .-1 94?:5.HA4+0 ?B
2?A.-- ;?+CA+ .-1 )/A4,,+5 K+3:37 CA+ H+5B+/C
1+0/54HC4?- ?B .HA.04. 4- PP(4,A+,< W+40C+50
8+A5T.A5+7SS .-1 I54+154/A )/A4,,+5S0 O-0O//+00BO,
CA+040 4- <+14/4-+ ?- CA+ PP^A4,?0?HA= ?B ^A=04?@
,?:=SSL3

*+4-X@^+C+5 )/A<4+1+9./AS0 .5C4/,+7 PPY+C@
U?56 ?5 Y+O5?-0o7SS :4N+0 .- +\/+,,+-C 4-04:AC
4-C? CA+ 1+9.C+ 4- CA+ +.5,= CU+-C4+CA /+-CO5= ?-
CA+ jO+0C4?- ?B UA+CA+5 CA+ /?<<O-4/.C4?- ?B
-+5N+ /+,,0 .-1 V95+0 40 9.0+1 ?- CA+ /O<O,.C4N+
BO-/C4?-0 ?B 04-:,+ /+,,0 U4CA CA+45 V95+0 d CA+
-+O5?-0 d ?5 d 40 CA+ 5+0O,C ?B . H5+@+\40C4-:
V954,,.5= -+CU?56 0C5O/CO5+ 4- UA4/A CA+ 04-:,+
/+,,0 .5+ 4-C+:5.C+13 MA+ H5?C.:?-40C0 4- CA40
1+9.C+ U+5+ $?9+5C $+<.6 KFlFJdFl`JL7 Q,B5+1
;?,10/A+41+5 KFlJldFGaJL7 (4,A+,< N?- (.,@
1+=+5 KFla`dFGDFL .-1 W.\ !4+,0/A?U06=
KFl`GdFG[EL3

2Ok5:+- ^+4BB+5S0 /?-C549OC4?- 1+0/549+0 CA+
1+N+,?H<+-C ?B -+O5?H.CA?,?:= 4- !+5,4-7 <?0C,=
4-cO+-/+1 9= 2?A.--+0 WOk,,+5 KFlEFdFlJlL .-1
A40 140/4H,+0 W.CCA4.0 )/A,+41+- KFlE[dFllFL7
2.6?9 *+-,+ KFlEGdFllJL .-1 MA+?1?5 )/AU.--
KFlFEdFllDL3 MA+ /?-/+HC4?- ?B -+O5?H.CA?,?:=
4- CA+ -4-+C++-CA /+-CO5= U.0 -?C 5+0C54/C+1 C? CA+
0H+/4., .-.C?<4/ H.CA?,?:= ?B CA+ -+5N?O0 0=0@
C+<7 9OC 4-/,O1+1 95?.1+5 PP-+O5?H.CA?,?:4/.,SS
.0H+/C0 0O/A .0 A=H-?0407 <+0<+540<7 <.:-+@
C40<7 .-1 +,+/C5?CA+5.H=3 '<H?5C.-C /?-C549OC4?-0
C? CA+ 1+N+,?H<+-C ?B -+O5?H.CA?,?:= .-1 -+O@
5?0/4+-/+ 4- :+-+5., U+5+ <.1+ 9= CA+ B?,,?U4-:
0/4+-C40C0 U?564-: 4- !+5,4-> %5-0C (3 !5Ok/6+
KFlFGdFlGDL7 %5-0C *.+/6+, KFla[dFGFGL7 2?A3
8O6.0 )/A?k-,+4- KFbGadFl`[L7 $?9+5C I5?54+H
KFlE[dFl`FL7 $O1?,B &45/A?U KFlDFdFGEDL7
(4,A+,< ;54+04-:+5 KFlFbdFl`lL7 ].5, (+0CHA.,
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KFlaadFlGEL7 I54+154/A 2?,,= KFlGEdFGE[L7 MA+?@
1?5 Z4+A+- KFl`DdFGJEL7 #.5, !?-A?+BB+5 KFl`ld
FG[lL7 W.\ 1+ ]54-40 KFlaldFG[JL7 $4/A.51
*+--+9+5: KFl`ldFG`DL7 !+5CA?,1 "0C+5C.:
KFlGJdFGbJL7 *.-0@;+5A.51 ]5+OCXB+,1C KFllJd
FG`[L7 "06.5 &?:C KFl`GdFGJGL7 .-1 ]+/4,+ &?:C
KFlbJdFG`DL3 MA+ 94?:5.HA4+0 ?B CA+ 2+U40A
0/4+-C40C0 %<.-O+,W+-1+, KFlaGdFGEbL7 *+5<.--
"HH+-A+4< KFlJldFGFGL7 I54+154/A *+4-54/A
8+U= KFllJdFGJEL7 ],+<+-0 %5-0C !+-1.
KFlGldFGbJL7 .-1 I5.-X #.,,<.-- KFlGbdFGJ`L
UA? U+5+ -?C /?-041+5+1 4- CA+ .HH?4-C<+-C0 B?5
O-4N+504C= /A.450 /,+.5,= 0A?U0 CA+ :+-+5., .-C4@
)+<4C4/ /,4<.C+ .,5+.1= H5+0+-C 4- !+5,4- .-1
;+5<.-= H54?5 C? CA+ Y.X4 5+:4<+3 MA+ 0/4+-C4V/
1+/,4-+ ?B CA+ -+O5?0/4+-/+0 .BC+5 FGaE 4- !+5,4-
U.0 <.4-,= /.O0+1 9= CA+ .55+0C7 B?5/+1 +<4@
:5.C4?- .-1 64,,4-:e ?B 2+U40A -+O5?0/4+-C40C0 9=
CA+ Y.X4 5+:4<+3

MA+ C4<+ /?O50+ ?B CA+ A40C?54/., .-.,=040 +-10
U4CA CA+ FGaE03 *?U+N+57 CA+ 4-N?,N+<+-C ?B
;+5<.- 0/4+-C40C0 U4CA CA+ Y.X4 0=0C+< 40 <+-@
C4?-+17 .0 B?5 +\.<H,+7 CA+ -+O5?H.CA?,?:4/.,
5+0+.5/A /.554+1 ?OC ?- N4/C4<0 ?B CA+ PP+OCA.-.@
04.SS H5?:5.<<+ 9= *O:? )H.CX3

MA+ /?-C549OC4?- 9= *+4-X Q3I3 )/AO,X+ 1+@
0/549+0 CA+ 1+N+,?H<+-C ?B CA+ /?-/+HC ?B ,?/.,@
40.C4?- ?B 95.4- BO-/C4?-0 5.-:4-: B5?< CA+ CA+?5=
?B PPHA5+-?,?:=SS 9= I5.-X 2?0+HA ;.,, C? CA+
0/4+-C4V/ .-1 0?<+C4<+0 /?-C5?N+504., .HH5?.@
/A+0 9= ;54+04-:+57 ;O0C.N I54C0/A7 2O,4O0 %1O.51
*4CX4:7 *+5<.-- WO-67 ].5, (+5-4/6+7 $4/A.51
*+--+9+5:7 *O:? 84+H<.--7 #O5C ;?,10C+4-7
]+/4,+ .-1 "06.5 &?:C .-1 #?594-4.- !5?1<.--3
&?:CS0 U?567 B?5 +\.<H,+7 A.1 . :5+.C 4-cO+-/+ ?-
*.-0 !+5:+5S0 5+0+.5/A 4- 2+-. ?- CA+ 1+N+,@
?H<+-C ?B +,+/C5?+-/+HA.,?:5.HA=3

Q114C4?-., /A.HC+50 1+., U4CA CA+ A40C?5=
?B -+O5?0O5:+5= .-1 4C0 H4?-++50 %5-0C N?-
!+5:<.--7 I+1?5 #5.O0+7 W?54CX !?5/A.51C7 .-1
(4,A+,< M?k--40e U4CA CA+ B?O-1.C4?- .-1 1+N+,@
?H<+-C ?B CA+ PP!+5,4- )?/4+C= ?B ^0=/A4.C5= .-1
Y+O5?,?:=SS 04-/+ Fl`be U4CA CA+ 4<H?5C.-C 5?,+ ?B
*+5<.-- "HH+-A+4< .-1 W?54CX *+4-54/A
$?<9+5: K$?<9+5: U.0 CA+ .OCA?5 ?B CA+ V50C
PP0/4+-C4V/SS C+\C9??6 ?B -+O5?,?:= 4- FlG[ .-1
U5?C+ 4- A40 H5+B./+> PP ! ! ! CA+ C+\C9??6 C.6+0 ?-,=
B./C0 ?B H5?N+- 0/4+-C4V/ N.,O+ 4-C? .//?O-C ! ! ! SSLe
U4CA CA+ 1+N+,?H<+-C ?B -+O5?,?:= .C CA+ ]A.54C+m

A?0H4C.,e .-17 U4CA CA+ 5?,+ ?B !?-A?+BB+5 .-1 A40
B?,,?U+503 MA+ ,.CC+5 CU? /A.HC+50 4,,O<4-.C+ CA+
1+N+,?H<+-C ?B .- 4-1+H+-1+-C -+O5?,?:= 4-
!+5,4- d .- .5+. ?B /?-c4/C 9+CU++- 4-C+5-.,
<+14/4-+ .-1 H0=/A4.C5=3

(4CA CA+45 N+5= 1+C.4,+17 94?:5.HA4/.,7 .-1
.-+/1?C., 5+c+/C4?-0 ?- CA+ <.T?5 .0H+/C0 ?B CA+
1+N+,?H<+-C ?B -+O5?,?:=7 CA+ /?-C549OC?50 C? CA40
9??6 H5?N41+ +\/+,,+-C 4-04:AC 4-C? CA+ HA4,?@
0?HA4/., .-1 -+O5?0/4+-C4V/ C5+-107 H?04C4?-07
.-1 140/O004?-0 ?B CA+ -4-+C++-CA .-1 +.5,= CU+-@
C4+CA /+-CO54+03 MA+ 5??C0 ?B ;+5<.- -+O5?,?:=
4- CA+ .5+. ?B /?-c4/C 9+CU++- 4-C+5-., <+14/4-+
.-1 H0=/A4.C5= /.- 9+ U+,, O-1+50C??13 Q-+/1?C+0
.-1 94?:5.HA4/., +00.=07 .0 U+,, .0 <?5+ 0=0C+<.@
C4/ A40C?54/., .-.,=0+0 4- CA+ 9??67 ?5:.-40+ CA+
/?<H,+\ A40C?54/., C5.T+/C?54+0 ?B -+O5?0/4+-/+
B?5 . 9+CC+5 O-1+50C.-14-:3 M.9,+0 .-1 HA?C?@
:5.HA0 ?B CA+ <?0C B.<?O0 -+O5?0/4+-C40C0 .-1
-+O5?,?:4/., /,4-4/4.-0 B5?< !+5,4- 5?O-1 ?BB CA+
A40C?54/., /?-C549OC4?-0 9= CA+ N.54?O0 .OCA?503
MA+ 9??6 .:.4- <.6+0 /,+.5 CA.C A40C?5= 40 <.1+
C? . /+5C.4- +\C+-C 9= ?OC0C.-14-: H+?H,+3 *?U@
+N+57 A40C?54/., B?5/+0 .-1 CA+ 0H454C0 ?B CA+ C4<+0
V-1 CA+45 ./C?503

I5.-6 23 %59:OCA
]4C= *?0H4C., YOk5-9+5: K)?OCAL
R+H.5C<+-C ?B Y+O5?,?:=
YOk5+-9+5: R@GE[bF
;+5<.-=

W4/A+, W+O,1+503 E+*0&%*>NP 7+, <80"+T#+, 18G
;+8#%,)"+')+,3 ^.540> %14C4?-0 "14,+ 2./?97 DEEF3
aFD HH3 !Db3[[ KH.H+5L3

W.-= A40C?54.-0 ?B 0/4+-/+ 5+:.51 *+5<.--
8O1U4: I+514-.-1 N?- *+,<A?,CX KFlDFdFlG[L
.0 CA+ :5+.C+0C ;+5<.- 0/4+-C40C ?B CA+ -4-+C++-CA
/+-CO5=3 Q 954+B /.C.,?: ?B A40 /?-C549OC4?-0 4-
HA=04/07 HA=04?,?:=7 .-1 H0=/A?,?:= 4-/,O1+0
/?@140/?N+54-: CA+ /?-0+5N.C4?- ?B +-+5:=7 4-N+-C@
4-: CA+ ?HACA.,<?0/?H+7 <+.0O54-: CA+ N+,?/4C=
?B H5?H.:.C4?- ?B CA+ -+5N+ 04:-.,7 B?5<O,.C4-:
<?1+5- CA+?54+0 ?B N404?-7 /?,?57 A+.54-:7 .-1
A.5<?-=7 .1N.-/4-: +,+/C5?1=-.<4/., V+,1
CA+?5=7 .-1 .CC+<HC4-: C? :5?O-1 CA+5<?1=-.<4/0
4- <+/A.-4/03 Q0 . C+./A+57 *+,<A?,CX C5.4-+1
(4,A+,< (O-1C .-1 *+4-54/A *+5CXe .0 .-
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.1<4-40C5.C?57 A+ H5+041+1 ?N+5 CA+ R&B,"J1*",)&@
>+)&'")&,)&+ U+")&,1',>1*>7 CA+ 54/A+0C HA=04/.,
,.9?5.C?5= ?B 4C0 1.=3 Q,?-: U4CA $O1?,B &45/A?U
.-1 %<4, 1O !?40@$+=<?-17 *+,<A?,CX .,0?
0+5N+1 .0 A40 -.C4?-S0 :5+.C+0C 0H?6+0<.- B?5
0/4+-/+3 I?5 . <.- CA40 .//?<H,40A+17 4C 40 .0C?-@
40A4-: C? /?-C+<H,.C+ CA+ ,./6 ?B .-= <?1+5-
/54C4/., 94?:5.HA=3 W4/A+, W+O,1+50 H5?N41+0 CA+
V50C C5+.C<+-C 4- I5+-/A3

W+O,1+507 . 5+C45+1 H5?B+00?5 ?B -+O5?HA=@
04?,?:= .C 8?ON.4- _-4N+504C=7 /?-/+-C5.C+0 ?-
CA+ 1+N+,?H<+-C .-1 +\H?04C4?- ?B *+,<A?,CXS0
0/4+-C4V/ HA4,?0?HA=7 4- H.5C4/O,.5 .0 +\H5+00+1
CA5?O:A A40 0CO14+0 ?- N4C.,40<7 H+5/+HC4?-7 .-1
.+0CA+C4/03 W+O,1+50 H,./+0 *+,<A?,CX .BC+5
2?A.-- (?,B:.-: N?- ;?+CA+7 Q,+\.-1+5 N?-
*O<9?,1C7 2?A.--+0 WOk,,+57 .-1 MA+?1?5
)/AU.-- .0 CA+ ,.0C 4- . 0+54+0 ?B :5+.C -4-+@
C++-CA@/+-CO5= ;+5<.- HA4,?0?HA+5@94?,?:40C03
!?55?U4-: A+.N4,= B5?< CA+ Q<+54/.- +\H+5C
R.N41 ].A.-7 W+O,1+50 H?5C5.=0 *+,<A?,CX .0 .
H?,=<.CA *80"+T#+7 ?-+ UA? 4-C+5H5+C+1 CA+ U?5,1
CA5?O:A CA+ N.,O+0 ?B PP5+.0?-7 +<H454/40<7 .-1
OC4,4C=SS K].A.-7 FGG`7 `EEL3 != CA40 C./C4/7
W+O,1+50 5+-1+50 *+,<A?,CX B.<4,4.5 C? A40
I5+-/A .O14+-/+ .0 . /,.004/., A+5? ?B CA+ %-,4:AC@
+-<+-C3

%N41+-/+ ?B A40 .5:O<+-C /.- 9+ B?O-1 4- CA+
N+5= V50C /A.HC+53 W+O,1+50 H.4-C0 .- 4<.:4-.5=
0/+-+ CA.C 1+0/549+0 *+,<A?,CXS0 B.CA+5 .0 A+ C??6
A40 A.94CO., 0C5?,, CA5?O:A CA+ H.56 .-1 :.51+-0 ?B
!1', !%8)"7 I5+1+54/6 ''S0 H.,./+ 4- ^?C01.<3
W+O,1+50 /?<H.5+0 CA+ -.CO5., ,4:AC 5+c+/C+1 ?BB
CA+ H.,./+ C? CA+ /O,CO5., ,4:AC 0H5+.1 9= I5+1+54/67
.- 4<.:+ CA.C N+5= <O/A 5+0+<9,+0 R.-4+, ]A?1?@
U4+/64S0 /?-C+<H?5.5= +-:5.N4-: ('*"=&>+'0+'>3
MAO0 9+:4-0 . 94?:5.HA= CA.C B?/O0+0 ?- *+,<@
A?,CXS0 ?U- 0CO14+0 ?B ,4:AC .-1 N404?-3

W+O,1+50 A.0 1?-+ -? ?54:4-., 5+0+.5/A ?-
*+,<A?,CX A4<0+,B7 9OC A+ <.6+0 OH B?5 CA40 ,./6
9= 15.U4-: A+.N4,= B5?< 5+,+N.-C I5+-/A7 ;+5@
<.-7 .-1 %-:,40A 0/A?,.50A4H3 *40 -.55.C4N+ ?B
*+,<A?,CXS0 ,4B+ 40 U54CC+- U4CA +,+:.-/+ .-1
N+5N+7 .-1 A40 140/O004?- ?B A40 0/4+-/+ 40 /?-/40+
.-1 /,+.53 %0H+/4.,,= :??1 40 A40 .94,4C= C? 04CO.C+
*+,<A?,CXS0 0+-0?5= HA=04?,?:= 4- CA+ /?-C+0C ?B
;+5<.- HA4,?0?HA4/., 1+9.C+0 ?- ;1>8#H&"*%@
,%H&"+7 N4C.,40<7 .-1 5+1O/C4?-40<3 *+5+ W+O,1+50
1+<?-0C5.C+0 O-4C= 4- CA+ /A?4/+7 <+CA?17 .-1

H?HO,.54X.C4?- ?B *+,<A?,CXS0 5+0+.5/A> .,, .CC+0C
C? . <.- 154N+- C? O-N+4, CA+ HA=04/., 9.040 ?B
H+5/+HC4?-3

W+O,1+50 41+-C4V+0 U4CA A40 0O9T+/C3 *40 /?<@
H.540?- 9+CU++- *+,<A?,CX .-1 ;?+CA+ .C CA+
+-10 ?B CA+45 ,4N+0 /?O,1 0+5N+ .0 ?-+ 9+CU++-
*+,<A?,CX .-1 A4<0+,B>

MA+ 5+.1+5 <4:AC .06 A4<0+,B 4B 4C U+5+ O0+BO,
C? ,4-:+5 0? ,?-: ?- .- +00.= UA4/A <.= A.N+
9++- ?-,= . H?,4C+ /+5+<?-= UA+5+ ?-+ ?,1
<.- 0A?U+50 H5.40+ ?- .-?CA+5 ! ! ! ?- CA+ /?-@
C5.5=7 ?-+ /.- 0++ 4- 4C . <?<+-C ?B :5./+ 4- CA+
A40C?5= ?B <+- .-1 41+.0 ! ! !UA+5+ CU? N+5=
14BB+5+-C <+- 0+H.5.C+1 9= C4<+ 0A.5+1 CA+
0.<+ BO5= C? /?<H5+A+-1 ! ! ! -.CO5+ .-1 ,4B+3
KH3 DG`L

MA40 H5?\4<4C= 9+CU++- 0O9T+/C .-1 94?:5.HA+5
U+.6+-0 W+O,1+50S0 .-.,=0403 MA+ .OCA?5 C.6+0 .C
B./+ N.,O+ *+,<A?,CXS0 ?U- N+504?- ?B A40C?5=7
5+.14-: A40 +00.=0 .0 4B CA+= 1?/O<+-C+1 CA+
4-+N4C.9,+ 1+N+,?H<+-C ?B 0/4+-/+3 '- CA407
W+O,1+50 40 -?C .,?-+e +N+5 04-/+ 23M3 W+5X
KFlGDdFGF[L /?H4+1 %<4, 1O !?40@$+=<?-1S0
5A+C?54/ 4-C? A40 E",>%#B %6 (8#%H+1' 4&%8=&> "'
>&+ ;"'+>++'>& 9+'>8#B7 A40C?54.-0 ?B 94?,?:= A.N+
C+-1+1 C? 5+H+.C CA+ 04<H,+ -.55.C4N+0 ?B H5?:5+00
H5?<O,:.C+1 9= PP0/4+-C4V/ U4--+50SS ,46+ *+,<@
A?,CX .-1 1O !?40@$+=<?-13 %jO.,,= 1.C+1 40
W+O,1+50S <+CA?1?,?:=> 4- 4-C+,,+/CO., A40C?5=
?-+ <O0C -?C TO0C 1+<?-0C5.C+ .BV-4C=7 9OC .BV,4.@
C4?-7 ?B CA?O:AC3 W+O,1+50S ?H+-4-: /A.HC+5
U?O,1 A.N+ 9++- 0C5?-:+57 B?5 +\.<H,+7 4B A+
A.1 5+<4-1+1 O0 CA.C ]A?1?U4+/64 U.0 CA+ :5.-1@
B.CA+5 ?B 1O !?40@$+=<?-17 *+,<A?,CXS 9+0C
B54+-13 Q,, 4- .,,7 CA?O:A7 W+O,1+50 A.0 5+-1+5+1
. :5+.C 0+5N4/+ C? I5+-/A 5+.1+50 U4CA CA40 9??63

;.954+, I4-6+,0C+4-
_-4N+504C= ?B ]?,?5.1? .C R+-N+5
R+H.5C<+-C ?B *40C?5=
R+-N+57 ]?,?5.1? lEDFb
_)Q

$%I%$%Y]%)

].A.- R KFGG`L> *+,<A?,CX .-1 CA+ /4N4,4X4-: H?U+5 ?B
0/4+-/+3 '-> ].A.- R7 +137 E+#01'' A%' E+*0&%*>N
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1'C >&+ K%8'C1>"%', %6 ;"'+>++'>&@9+'>8#B !)"+')+3
!+56+,+=7 _-4N+504C= ?B ].,4B?5-4. ^5+007 HH3 JJGd
J`F3

W+5X 2M KFlGDdFGF[L> 3 E",>%#B %6 (8#%H+1' 4&%8=&>
"' >&+ ;"'+>++'>& 9+'>8#B3 %14-9O5:A7 !,./6U??17
[ N?,O<+03

2?0+m W.5sm. 8?mH+X ^4-t+5?3 91L1*3 W.15417 )H.4->
%14C?54., R+9.C+7 DEEE3 Dlb HH3 ',,3 Y? H54/+ ,40C+1
K/,?CAL3

I+U 0/4+-C40C0 A.N+ 9++- CA+ 0O9T+/C ?B <?5+
94?:5.HA4+0 CA.- ).-C4.:? $.<?m- = ].T.,
KFlJDdFGa[L7 CA+ :5+.C )H.-40A A40C?,?:40C .-1
CA+ FGE` Y?9+, ^54X+ ,.O5+.C+ 4- ^A=04?,?:= .-1
W+14/4-+3 MA+ A+5?4/ V:O5+ ?B . 5+0?,OC+ 0?- ?B .
0<.,,@N4,,.:+ HA=04/4.-7 UA? +<+5:+1 N45CO.,,=
.,?-+ B5?< CA+ 1O0C ?B . CA?5?O:A,= .541 ,.-1 d
9?CA :+?:5.HA4/.,,= .-1 0/4+-C4V/.,,= d .-1 U+-C
?- C? 5+N?,OC4?-4X+ CA+ <4/5?.-.C?<= ?B CA+
AO<.- 95.4- U4CA A40 1.XX,4-: 1+<?-0C5.C4?- CA.C
-+5N+ /+,,0 .5+ 4-14N41O., O-4C07 .-1 UA? U.0
/?-0+jO+-C,= .U.51+1 CA+ U?5,1S0 A4:A+0C ./.1+@
<4/ A?-?507 A.0 H5?N+1 C?? 0O::+0C4N+ B?5 <.-=
U54C+50 4- N.54?O0 ,.-:O.:+03 MA+ PPR?- uO4\?C+
?B CA+ W4/5?0/?H+7SS ].T., U.0 /.,,+1 4- ?-+ ?B CA+
9+0C@6-?U- +00.=0 ?- A40 ,4B+ U54CC+- 4- %-:,40A
K(4,,4.<07 FGJ[L3

)O/A 40 H5+/40+,= CA+ 5?<.-C4/ 9OC <40,+.14-:
4<.:+ CA.C .- .<94C4?O0 -+U 0CO1= .CC+<HC0 C?
/?55+/C 9= H,./4-: ].T., 4- . 0?9+5 .-1 <?5+
5+.,40C4/ H+50H+/C4N+3 I?5CO-.C+,=7 CA+ C.06 U.0
O-1+5C.6+- 9= .- +\H+5C 9+,?-:4-: C? CA+ 5?9O0C
)H.-40A 0/A??, ?B <+14/., A40C?5=7 UA? 5+/+-C,=
.,0? /?@.OCA?5+1 .- +\A.O0C4N+ /.C.,?: ?B 1?/O@
<+-C0 U54CC+- 9= ?5 .9?OC ].T., K8?mH+X ^4-t+5?
+C .,37 DEEEL3 R5.U4-: B5?< CA40 54/A 949,4?:5.@
HA4/., C5?N+7 CA+ 9??6 H5?N41+0 . 0C54/C,= ,4-+.5
.//?O-C ?B ].T.,S0 ,4B+7 jO4C+ H.,.C.9,+ B?5 CA+ -?-@
0H+/4.,40C 5+.1+5 9OC .,0? 54:?5?O0,= 0OHH?5C+1
U4CA /?H4?O0 B??C-?C+0 4-14/.C4-: H54<.5= .-1
0+/?-1.5= 0?O5/+0 B?5 CA+ H5?B+004?-., A40C?54.-3
Q0 .- .114C4?-., H5+<4O<7 CU? .HH+-14/+0 .5+
4-/,O1+13 MA+ V50C ?-+ 0O5N+=0 CA+ A40C?5= ?B
<4/5?0/?H4/ .-.C?<= 4- )H.4- 9+B?5+ ].T.,7
UA+5+.0 CA+ 0+/?-1 +\.<4-+0 0?<+ ?B CA+ =?O-:
H5?B+00?5S0 4-4C4., U54C4-:07 4- UA4/A . /.5+BO,,=
/O,C4N.C+1 4-C+,,+/C 40 .,5+.1= +N41+-C3 MA+ -?O5@
40A4-: 0?4, .-1 CA+ +.5,= 0++1,4-: ?B CA+ BOCO5+

<.0C+5 /.- CAO0 9+ .00+00+1 4- 1+C.4,7 4-1+H+-@
1+-C,= ?B CA+ <.4- -.55.C4N+3

'- B./C7 . 04<4,.5 ?5:.-4/ 0/A+<+ ?B 1+N+,?H@
<+-C7 B5?< C.64-: 0/4+-C4V/ 5??C 4- CA+ +\40C4-:
)H.-40A 0/A??, ?B A40C?,?:=7 CA5?O:A BO,, 9,??<@
4-: 4- CA+ H5?1O/C4?- ?B 9?CA 95+.6CA5?O:A 6-?U,@
+1:+ .-1 . /?,,+/C4?- ?B C.,+-C+1 HOH4,07 +./A 4-
CO5- . H5?,4V/ ?54:4- ?B -+U :5?UCA7 40 +<HA.04X@
+1 4- CA+ 0C5.4:ACB?5U.51 H5?:5.< ?B +\H?04C4?-3
MA+ V50C CU? /A.HC+50 H5+0+-C ].T.,S0 B.<4,=7
/A4,1A??17 .-1 0CO1+-C =+.50 .C CA+ <+14/., 0/A??,
?B Z.5.:?X.7 4- CA+ <410C ?B CA+ 5.H41,= /A.-:4-:
H?,4C4/., .-1 +/?-?<4/., ,.-10/.H+ 4- -4-+C++-CA@
/+-CO5= )H.4-7 .,?-: U4CA . /O50?5= .-.,=040 ?B
CA+ 5+0O,C4-: 0/4+-C4V/ 1+/,4-+ .-1 0,?U 5+9O4,1@
4-: ?B <+14/., 0/4+-/+ 4- CA+ /?O-C5=3 MA+ CA451
/A.HC+5 1+.,0 U4CA A40 .,<?0C B.C., +\H+54+-/+ .0
.- .5<= HA=04/4.- 4- ]O9.7 UA+5+ A+ U.0 . N4/C4<
?B <.,.54.3

WO/A ?B ].T.,S0 +N?,OC4?- .0 . 0/4+-C40C7 0C.5C@
4-: 4- CA+ B?O5CA /A.HC+57 40 B?,,?U+1 4- 5+,.C4?- C?
6+= V:O5+0 ?- 9?CA CA+ -.C4?-., .-1 4-C+5-.C4?-.,
0C.:+03 Q- +.5,= 1+/404N+ 4-cO+-/+ U.0 QO5+,4.-?
W.+0C5+ 1+ ).- 2O.-7 CA+ <?0C 140C4-:O40A+1
)H.-40A A40C?,?:40C ?B CA+ H5+N4?O0 :+-+5.C4?-7
O-1+5 UA?0+ :O41.-/+ ].T., ,+.5-+1 CA+ 9.0+0 ?B
<4/5?0/?H= C+/A-4jO+0 .-1 :5.1O.C+1 .0 . 1?/C?5
B5?< CA+ <+14/., 0/A??, ?B CA+ ]+-C5., _-4N+504C=
?B W.15413 *40 1400+5C.C4?-7 5+.1 ?- CA+ a 2O,=
Flbb7 0CO14+1 CA+ H.CA?:+-+040 ?B 4-c.<<.C4?-3
Q B+U =+.50 ,.C+57 .,5+.1= <.554+1 4- .- ?H+-
/A.,,+-:+ C? CA+ U40A+0 ?B A40 B.CA+57 ].T., U?- .
C+./A4-: H?04C4?- .C CA+ _-4N+504C= ?B &.,+-/4.3
*+5+ A+ 9+/.<+ 954+c= 4-C+5+0C+1 4- <4/5?94?,@
?:=7 ,.5:+,= .0 . 5+0O,C ?B A40 4-N?,N+<+-C 4- CA+
V50C .CC+<HC C? N.//4-.C+ . AO<.- H?HO,.C4?-
.:.4-0C /A?,+5. 4- FllJ3 MA40 +\H+54+-/+ ,+1 C? .
94CC+50U++C B54+-10A4H U4CA 2.4<+ I+55.m-7 CA+
O-?5CA?1?\ 9./C+54?,?:40C UA? A.1 H5+H.5+1 .-1
C+0C+1 CA+ N.//4-+ V50C ?- A4<0+,B3

'C U.0 . 0C.= 4- CA+ ,.9?5.C?5= ?B CA+ -?C+1
-+O5?,?:40C 8O40 )4<.55? 4- W.15417 4- Fllb7
UA4/A 1+/41+1 ].T.,S0 BOCO5+ H.004?- B?5 CA+
4-N+0C4:.C4?- ?B CA+ -+5N?O0 0=0C+<3 MA+5+ A+
,+.5-+1 CA+ 04,N+5@0C.4-4-: H5?/+1O5+ TO0C 140/?N@
+5+1 9= ].<4,,? ;?,:4 4- 'C.,= UA4/A 0? -+.C,=
5+N+.,+1 4-14N41O., +,+<+-C0 ?B CA+ -+5N?O0 C40@
0O+3 M45+,+00,= 4<H5?N4-: OH?- CA40 /.H54/4?O0
<+CA?17 V50C 4- &.,+-/4. .-1 ,.C+5 4- !.5/+,?-.7

!""# $%&'%() aFG

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ity

 o
f C

ol
or

ad
o 

at
 D

en
ve

r] 
at

 1
1:

47
 0

2 
Ja

nu
ar

y 
20

13
 



].T., ?9C.4-+1 +N41+-/+ CA.C /?-N4-/+1 A4< CA.C
-+5N+ /+,,0 .5+ 4-C+5/?--+/C+1 9OC +00+-C4.,,=
4-1+H+-1+-C O-4C03 ]?-N4-/4-: CA+ U?5,1 U.0
.-?CA+5 <.CC+57 A?U+N+57 04-/+ -+5N?O0 C400O+
U.0 /?-/+4N+1 .,<?0C O-4N+50.,,= .0 .- O-4-C+5@
5OHC+1 5+C4/O,O< ?B V9+50 UA+5+ /+,,0 ./C+1 .0
/+-C+50 ?B /?-N+5:+-/+ .C /+5C.4- -?1., H?4-C03
$+.,4X4-: CA+ 4<H?5C.-/+ ?B A40 V-14-:7 ].T.,
N+-CO5+1 . 9?,1 /.5++5 <?N+ 4- FllG3 (4CA 0/.-C=
BO-10 9?55?U+1 B5?< A40 B.CA+57 A+ C??6 A40
<4/5?0/?H+ .-1 A40C?,?:4/., 0,41+0 C? !+5,4-7
UA+5+ CA+ ;+5<.- )?/4+C= B?5 Q-.C?<= U.0 C?
A?,1 . <++C4-:3 MA+5+ A+ <.-.:+1 C? :+C CA+
.CC+-C4?- ?B 0?<+ ?B CA+ ,+.14-: <4/5?0/?H40C0
?B CA+ 1.=7 UA? U+-C B5?< 06+HC4/40< C? /O54?04C=
.-1 CA+- C? /+5C4CO1+ .9?OC CA+ =?O-: )H.-4.51S0
/,.4<03 ;O0C.B $+CX4O07 (4,A+,< *407 Q5CAO5 N.-
;+AO/AC+-7 .-1 +0H+/4.,,= Q,95+/AC N?- #?k,,46+57
UA? ,+.5-+1 CA+ )H.-40A ,.-:O.:+ TO0C C? 5+.1
].T.,S0 U54C4-:0 4- CA+ ?54:4-., N+504?-07 U+5+
.<?-: CA+ <?0C +-CAO04.0C4/ /?-N+5C0 C? CA+
-+U /?-/+HC3 Q,0? H5+0+-C .C CA.C <++C4-: U.0
(4,A+,< *+4-54/A (.,1+=+57 UA? U?O,1 ,.C+5
/?4- CA+ U?51 PP-+O5?-SS C? 1+04:-.C+ CA+ 4-14N41@
O., -+5N+ /+,, .0 H5?H?0+1 4- CA+ CA+?5= /A.<@
H4?-+1 9= ].T.,3

Q0 ].T.,S0 U?56 9+/.<+ :5.1O.,,= 6-?U- 4-
?CA+5 %O5?H+.- /?O-C54+07 <.4-,= CA5?O:A C5.-0,.@
C4?-0 ?B A40 H.H+50 4-C? ;+5<.- .-1 I5+-/A7 A+
<+C .-1 9+B54+-1+1 <.-= ?CA+5 4-cO+-C4., /?,,+.@
:O+03 MA+0+ 4-/,O1+1 +14C?50 ?B 0/4+-C4V/ T?O5-.,0
,46+ 2+.-@!.HC40C+ ].5-?= .-1 (4,A+,< #5.O0+7
.-1 CA+ H5+@+<4-+-C !54C40A HA=04?,?:40C W4/A.+,
I?0C+57 CA+- 0+/5+C.5= ?B CA+ $?=., )?/4+C= ?B
8?-1?-7 UA? 4-N4C+1 ].T., C? 1+,4N+5 ?-+ ?B CA+
H5+0C4:4?O0 ]5??-4.- 8+/CO5+0 4- FlG[3 I?0C+5S0
/,?0+ /?,,.9?5.C?5 ]A.5,+0 )A+554-:C?-7 UA? =+.50
,.C+5 U?O,1 .,0? 9+ .U.51+1 . Y?9+, ^54X+7 ?BB+5@
+1 CA+ :O+0C 0H+.6+5 C? 0C.= .C A40 A?<+ UA4,+ 4-
8?-1?-3 '- FlGG7 ].T., .//+HC+1 .- 4-N4C.C4?- C?
N404C CA+ _-4C+1 )C.C+0 .0 . 0H+.6+5 .C ],.56
_-4N+504C= 4- (?5/+0C+57 W.00./AO0+CC03 MA+ B?,@
,?U4-: =+.5 A+ 5+/+4N+1 CA+ ]4C= ?B W?0/?U
.U.51 B?5 CA+ <?0C 4<H?5C.-C U?56 ?- <+14/4-+
?5 94?,?:= HO9,40A+1 4- CA+ ,.0C CA5++ =+.503

'- CA+ <+.-C4<+7 4-C+5-.C4?-., .//,.4< A.1
95?O:AC ].T., H5./C4/., 5+0H+/C 4- CA+ 1?<+0C4/
./.1+<4/ +-N45?-<+-C3 ].T., U.0 ?BB+5+1 . A4:A@
H5?V,+ H5?B+00?50A4H 4- W.15417 C?:+CA+5 U4CA .

-+U ,.9?5.C?5= 0OH+59,= +jO4HH+1 B?5 A40C?,?:4/.,
U?56 U4CA +-?O:A <4/5?0/?H+0 .-1 <4/5?C?<+0
B?5 . 0<.,, .5<= ?B 0CO1+-C03 PP'C U.0 CA+ /?N+C+1
41+.,7 CA+ 0OH5+<+ .0H45.C4?- ?B . ,4B+vSS A+ 5+/.,@
,+1 ,.C+53 W?5+?N+57 CA+ W?0/?U .U.51 H5?<HC+1
CA+ )H.-40A :?N+5-<+-C C? +0C.9,40A +0H+/4.,,= B?5
].T., CA+ 8.9?5.C?5= B?5 !4?,?:4/., '-N+0C4:.@
C4?-07 UA+5+ A+ /?O,1 /.55= ?- A40 ?U- H+50?-.,
5+0+.5/A 4- CA+ /?<H.-= ?B . 0+,+/C :5?OH ?B
.00?/4.C+03 Q//?514-:,=7 A40 0/4+-C4V/ ?OCHOC /?-@
C4-O+1 C? 4-/5+.0+ U4CA 0C4,, <?5+ -?N+, 41+.07
+0H+/4.,,= CA+ -?C4?- ?B 1=-.<4/ H?,.54C= ?B
4<HO,0+ /?-1O/C4?- 4- -+5N+ /+,,07 .-1 U4CA 0+N@
+5., HO9,4/.C4?-0 1+9.C4-: CA+ .,,+:+1 5?,+ ?B
4-C5./+,,O,.5 PP-+O5?V954,0SS 4- -+5N+ /?-1O/C4?-3
%N+-CO.,,= CA40 +\A.O0C4-: ./C4N4C= /O,<4-.C+1
U4CA CA+ .HH+.5.-/+ ?B CA+ <?-O<+-C., C5+.C40+
?- CA+ C+\CO5+ ?B CA+ -+5N?O0 0=0C+< 4- <.- .-1
?CA+5 N+5C+95.C+0 K$.<?m- = ].T.,7 FlGGdFGEJL3

(?5,1U41+ 5+/?:-4C4?- ?B CA+0+ <.T?5 /?-C54@
9OC4?-0 V-.,,= C??6 CA+ B?5< ?B C?H 4-C+5-.C4?-.,
A?-?503 MA+ !+5,4- Q/.1+<= ?B )/4+-/+0 1+/?@
5.C+1 A4< 4- FGEJ U4CA CA+ *+,<A?,CX ;?,1
W+1.,7 .-1 CA+ B?,,?U4-: =+.5 A+ 0A.5+1 CA+
Y?9+, ^54X+ U4CA ].<4,,? ;?,:47 CA+ 140/?N+5+5
?B CA+ 04,N+5@0C.4-4-: H5?/+1O5+ CA.C ].T., 4<H5?N@
+1 .-1 +\H,?4C+1 0? 954,,4.-C,=3 ;?,:4S0 ,+00 CA.-
/?O5C+?O0 .CC4CO1+ C?U.510 CA+ U?56 ?B A40 )H.-@
40A /?,,+.:O+ 1O54-: CA+ .U.51 /+5+<?-=7 C? CA+
/?-0C+5-.C4?- ?B $+CX4O0 .-1 ?CA+5 :??1 B54+-10 4-
)C?/6A?,<7 40 C5+.C+1 U4CA H?,4C+ ?9T+/C4N4C= 4- CA+
9??63

*.N4-: 9+/?<+ . /+,+954C= .95?.1 .-1 .
-.C4?-., A+5? .C A?<+ /?<H?O-1+1 . 04CO.C4?- C?
UA4/A ].T., 5+,O/C.-C,= .1.HC+13 )4-/+ CA+ CO5- ?B
CA+ /+-CO5= A+ A.1 9++- H+5CO59+1 9= 4,, A+.,CA
.-1 . 1++H 140.HH?4-C<+-C ?N+5 )H.4-S0 /?,?-4.,
140.0C+5 ?B FlGl7 UA4/A <+.-C ,?04-: ]O9. C? CA+
_-4C+1 )C.C+03 Q-1 -?U A+ A.1 C? /?H+ U4CA CA+
?BB+50 C? A+.1 4-0C4COC4?-0 .-1 CA+ 5+jO+0C0 C?
,+/CO5+ +N+5=UA+5+ CA.C 0A?U+5+1 ?- A4<3 *+
5+BO0+1 C? .//+HC CA+ W4-40C5= ?B ^O9,4/ %1O/.C4?-
9OC .:5++1 C? 145+/C CA+ Y.C4?-., '-0C4COC+ B?5
*=:4+-+ .-1 )+5?CA+5.H=7 .0 U+,, .0 C? H5+041+
?N+5 CA+ -+U,= /5+.C+1 ]?O-/4, B?5 CA+ (41+-4-:
?B )/4+-C4V/ )CO14+0 .-1 $+0+.5/A7 UA4/A H,.=+1
. 1+/404N+ 5?,+ B?5 4-N4:?5.C4-: <?1+5- 0/4+-/+ 4-
)H.4-3 '- H.5.,,+,7 A+ /?-C4-O+1 .C CA+ B5?-C ?B A40
9+,?N+1 8.9?5.C?5= B?5 !4?,?:4/., '-N+0C4:.C4?-03
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].T., 6+HC CA+ CU? ,.CC+5 H?04C4?-0 B?5 -+.5,= .
jO.5C+5 ?B . /+-CO5=7 O-C4, A40 A+.,CA H5+N+-C+1 A4<
B5?< :?4-: ?- U4CA CA+< .-= BO5CA+53

MA+ -4-CA .-1 ,.0C /A.HC+5 ?B CA+ 9??6 +\.<@
4-+0 CA+ CU? V-., 1+/.1+0 4- ].T.,S0 ,4B+7 9+:4-@
-4-: U4CA CA+ C+5549,+ 9,?U CA.C <+.-C B?5 A4<
(?5,1 (.5 '3 I?5 CA+ <?0C H.5C7 A?U+N+57 4C 1+@
0/549+0 CA+ /.5++50 ?B A40 <?0C ?OC0C.-14-: 4-C+,@
,+/CO., A+450 d -.<+,= I5.-/40/? M+,,?7 I+5-.-1?
1+ ].0C5?7 $.B.+, 8?5+-C+ 1+ Y?m7 .-1 Y4/?,.m0
Q/AOm/.55?3 8.0C 9OC -?C ,+.0C /?<+0 ^sm? 1+, $sm?
*?5C+:.7 CA+ 0+/?-1@954:AC+0C 0C.5 ?B )H.-40A
A40C?,?:= .BC+5 ].T.,7 .,CA?O:A -?C A40 145+/C
140/4H,+7 UA? <.1+ H4?-++54-: BO-1.<+-C.,
.1N.-/+0 4- CA+ 0CO1= ?B :,4., /+,, <?5HA?,?:=3
'5?-4/.,,=7 CA+ H.45 -+N+5 /?O,1 +-T?= .- +.0=
5+,.C4?-0A4H7 .-1 CA+ /,.0A ?B CA+ .:4-: <.0C+5
U4CA CA+ 5+N+5+-C 9OC 4-1+H+-1+-C,= <4-1+1
=?O-: OH0C.5C 40 ,4N+,= C?,1 4- CA+ 9??63

Y?C ?-,= ].T.,S0 0CO1+-C0 .5+ H?5C5.=+1 4-
0O<<.54X+1 B?5<3 %N+5= ?-+ ?B CA+ H+50?-.:+0
<+-C4?-+1 .9?N+7 .-1 <.-= ?CA+507 40 H5+0+-C+1
C? CA+ 5+.1+5 .//?<H.-4+1 9= .- 4-B?5<.C4N+
94?:5.HA4/., 06+C/A CA.C <.= C.6+ .-=UA+5+ B5?<
. 04-:,+ H.5.:5.HA OH C? 0+N+5., H.:+03 (A4,+
CA+0+ H4+/+0 ?B 0OHH,+<+-C.5= /?-C+-C ?9N4?O0,=
+-A.-/+ CA+ N.,O+ ?B CA+ 9??67 0?<+C4<+0 CA+ c?U
?B 04:-4V/.-C +N+-C0 40 5.CA+5 .95OHC,= 4-C+55OHC+1
C? 4-C5?1O/+ .-1 140/O00 . -+U /A.5./C+53 "-+
U?-1+507 B?5 +\.<H,+7 UA+CA+5 CA+ 04\C++- H.:+
,?-: 0C5+C/A ?B C+\C 1+0/5494-: $sm? *?5C+:.S0 BO,,
/.5++57 TO0C 9+B?5+ CA+ CU? H.:+0 CA.C 0O11+-,= :?
9./6 4- C4<+ C? C+,, A?U ].T.,S0 H5?,?-:+1 4,,-+00
+-10 4- A40 1+.CA7 U?O,1 V-1 . 9+CC+5 H,./+ +,0+@
UA+5+ 4- CA+ 9??67 H+5A.H0 4- . CA451 .HH+-14\
U4CA /?-/40+ 94?:5.HA4+0 ?B 0CO1+-C0 .-1 ?CA+5
=?O-: 0/4+-C40C0 .5?O-1 ].T., K43+37 A40 4<<+14.C+
B?,,?U+507 TO0C ,46+ CA+ V50C .HH+-14\ H5+0+-C0 A40
B?5+5O--+50Lo

*.N4-: ?- A.-1 CA+ .<?O-C ?B .OC?94?:5.HA@
4/., <.C+54., ,+BC 9= ].T., 40 ?B /?O50+ . 0.N?5=
,?1+ B?5 .-= 94?:5.HA+57 .-1 4C 40 U+,, <4-+1 4-
A+5+3 MA+ .OCA?5S0 U54C4-: 40 ?BC+- /,?0+,= 4-C+5@
CU4-+1 U4CA <.-= ?B ].T.,S0 ?U- N4+U0 .-1
B++,4-:0 +\H5+00+1 .0 145+/C jO?C.C4?-07 <?0C,=
B5?< A40 U+,,@6-?U- <+<?450 K$.<?m- = ].T.,7
FGDaL3 Q0 . 5+0O,C7 ].T., CA+ <.- 95+.CA+0 9+A4-1
CA+ /+,+954C= ?- <.-= H.:+07 ?BC+- C? +\H?0+
4-C+5+0C4-: .0H+/C0 ?B A40 H+50?-.,4C= K+3:37 CA+

N404?-.5= UA? OCC+5,= 140,46+1 CA+ .HH+.5.-/+ ?B
.OC?<?94,+0 .-1 .45/5.BC7 . ,49+5., 4- H?,4C4/0 UA?
A+,1 C5.14C4?-.,,= /?-0+5N.C4N+ .CC4CO1+0 C?U.51
U?<+-L3 *40 ?H4-4?-0 ?- CA40 ,.CC+5 C?H4/7 . -O<@
9+5 ?B UA4/A 0O5B./+ .,0? .0 :O41+,4-+0 B?5 0+,+/C@
4-: . 0O4C.9,+ U4B+ 4- A40 3CA")+ 6%# 1 V%8'=
.'A+,>"=1>%# K$.<?m- = ].T.,7 FG[GL7 U+5+ /?,,+/C@
+1 9= . B+<.,+ 0/A?,.5 4-C? . 9??6 C4C,+1 5%01'
B?5 UA4/A A+ U5?C+ . U.5-4-: H5+B./+ K$.<?m- =
].T.,7 FGaDL3 Q,0? +-:.:4-:,= 0A?U- .5+ A40
?//.04?-., +\H+54<+-C0 .0 . 0/4+-/+@V/C4?- U54C+57
.-1 A40 ,4B+@,?-: 4-C+5+0C ?- CA.C +\/4C4-: -+U
C+/A-4jO+ B?5 /.HCO54-: 4<.:+0 ?B CA+ U?5,1@
HA?C?:5.HA=3

)O5H5404-:,= 4- . H5?T+/C ?B CA+0+ 14<+-04?-07
A?U+N+57 CA+ 9??6 ,./60 .- 4-1+\7 0? CA+5+ 40 -?
U.= C? 5+.14,= ,?/.C+ 0H+/4V/ 1.C. 4- 4C0 N.0C
U+.,CA ?B 4-B?5<.C4?-3 MA+5+ .5+ 9OC . B+U <4-?5
c.U03 I?5 4-0C.-/+7 ].T., .-1 $+CX4O0 .5+ 0.41 C?
A.N+ V50C <+C H+50?-.,,= 4- !+5,4- 4- FllG KH3 FJG7
/?55+/CL7 CA+- 4- )C?/6A?,< 4- FGE` ?- CA+ ?//.@
04?- ?B CA+ Y?9+, ^54X+ /+5+<?-= KH3 F`aL3 MA+
B.<?O0 /?,?5 H?5C5.4C 5+H5?1O/+1 ?- CA+ 1O0C
T./6+C 40 -?C ./6-?U,+1:+1 C? CA+ .5C40C7 $4/.51?
W.15.X?7 UA? .<H,= 1+0+5N+0 CA+ /5+14C3 "CA+5@
U40+ CA40 40 . /.5+BO,,= 1+04:-+17 U+,,@U54CC+-7 .-1
A.-10?<+,= H54-C+1 N?,O<+ U4CA -O<+5?O0 ,4-+
15.U4-:0 140C549OC+1 .C CA+ .HH5?H54.C+ H,./+0
CA5?O:A?OC CA+ /A.HC+507 H,O0 . /+-C5., 0+/C4?- ?B
A.,B@C?-+ 4,,O0C5.C4?-0 CA.C 4-/,O1+ HA?C?:5.HA0 ?B
].T., .C 14BB+5+-C .:+07 ?B A40 B.<4,= .-1 B54+-107
.0 U+,, .0 ?B /?,,+.:O+0 B5?< .5?O-1 %O5?H+3 MA+
9??6 BO,,= 0O//++10 4- 140H+,,4-: CA+ +-C5+-/A+1
-?C4?- ?B . 0H?-C.-+?O0,= :+-+5.C+1 .-1 H??5,=
0OHH?5C+1 )H.-40A 0/4+-C40C3 !?CA CA+ B+5C4,+ 9./6@
:5?O-1 ?B 94?<+14/., 5+0+.5/A 4- A40 /?O-C5=7 .-1
A40 ?U- +-?5<?O0 /?-C549OC4?- C? CA+ V+,17
9+/?<+ /,+.5,= 4,,O<4-.C+1 4- A.5<?-4?O0 5+,.@
C4?- C? +./A ?CA+5 .0 . 5+0O,C ?B CA40 N.,O.9,+
+BB?5C3 MA+ V-., H5?1O/C 40 O-1?O9C+1,= CA+ <?0C
/?<H,+C+ .-1 5+,4.9,+ 5+B+5+-/+ B?5 ].T.,S0 ,4B+
.N.4,.9,+ C?1.=3 Q- %-:,40A C5.-0,.C4?- U?O,1 9+
<?0C U+,/?<+7 H.5C4/O,.5,= 4B 4C 4-/,O1+0 .
1+C.4,+1 .-.,=C4/., 4-1+\3

%O:+-4? I54\4?-+
R+H.5C<+-C ?B ]+,, !4?,?:=7 .-1
R+H.5C<+-C ?B ^A=04?,?:=7 !4?HA=04/0 .-1
Y+O5?0/4+-/+0
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]+-C+5 B?5 $+0+.5/A .-1 Q1N.-/+1 )CO14+0
K]'Y&%)MQ&@'^YL
W+\4/? ]4C= Eba`E
W+\4/?

$%I%$%Y]%)

8?mH+X ^4-t+5? 2W7 M+55.1. W87 $?15sm:O+X uO45?:. Q
KDEEEL> D":*"%=#16WS1 91L1*"1'1- (C")"%'+, C+ *%,
(,)#">%, C+ !1'>"1=% U10%S' B 91L1*X B (,>8C"%,
,%:#+ ,8 Y"C1 B ,8 Z:#13 &.,+-/4.7 )H.4-7 Q,9.C5?03

$.<?m- = ].T., ) KFlGGdFGEJL> 4+G>8#1 C+* !",>+01
;+#A"%,% C+* E%0:#+ B *%, Y+#>+:#1C%, KD H.5C0 4- a
N?,3L3 W.15417 '<H5+-C. = 8495+5sm. 1+ Y4/?,.m0 W?=.3

$.<?m- = ].T., ) KFGDaL> U+)8+#C%, C+ 0" Y"C1-
W.15417 2O.- ^O+=?e C5.-0,.C+1 4-C? %-:,40A 9=
]5.4:4+ %*7 ].-? 2 KFGlGL> U+)%**+)>"%', %6 /B
<"6+3 ].<9541:+7 _)Q7 W'M ^5+003

$.<?m- = ].T., ) KFGaDL> <1 /8L+#- 9%'A+#,1)"%'+, +
"C+1#"% #+)%="C% H%# /1#=1#">1 ;+*J+' )%' 8'1
1CA+#>+')"1 H#+*"0"'1# +,)#">1 +GH#+,10+'>+ H1#1
+,>1 %:#1 H%# +* 18>%#3 W.15417 Q:O4,.53

$.<?m- = ].T., ) KFG[GL> U+=*1, B 9%',+L%, ,%:#+
.'A+,>"=1)"%S' D"%*%S=")13 W.15417 8495+5sm. !+,C5.m-e
C5.-0,.C+1 4-C? %-:,40A 9= )U.-0?- Y7 )U.-0?- 8(
KFGGGL> 3CA")+ 6%# 1 V%8'= .'A+,>"=1>%#3 ].<9541:+7
_)Q7 W'M ^5+003

(4,,4.<0 2** KFGJ[L> 7%' [8"G%>+ %6 >&+ /")#%,)%H+P
3' .'>+#H#+>1>"%' %6 >&+ !H1'",& !1A1'> !1'>"1=%
U10%S' B 91L1* \]^_`2]abcd3 8?-1?-7 _#7 23 ].H+3

*., *+,,<.-3 I#+1> K+8C, "' /+C")"'+P 4+' %6 >&+
<"A+*"+,> 7",H8>+, (A+#- Y+U n?56> 2?A- (4,+= i
)?-07 '-/37 DEEF3 \444!Fl` HH3 ',,3 hD[3GJ .-1
]QYh ab3JE K/,?CAL3

(4CA CA+ FGGl HO9,4/.C4?- ?B A40 I#+1> K+8C, "'
!)"+')+7 *., *+,,<.- <.1+ . N.,O.9,+ /?-C549O@
C4?- C? CA+ A40C?54/., +1O/.C4?- ?B 0CO1+-C0 ?B CA+
0/4+-/+03 *+ H5+0+-C+1 . 1?O9,+ A.-1BO, ?B CA+
<?0C 0CO99?5- /?-C5?N+504+0 d B5?< ;.,4,+? .-1
_59.- &''' 4- CA+ 0+N+-C++-CA /+-CO5= C? R+5+6
I5++<.- .-1 W.5:.5+C W+.1 4- CA+ CU+-C4+CA d
CA.C A.N+ B?0C+5+1 ?5 4<H+1+1 H5?:5+00 4- CA+
HA=04/., .-1 9+A.N4?5., 0/4+-/+03

Y?U7 U4CA 4C0 /?<H.-4?- N?,O<+7 I#+1> K+8C,
"' /+C")"'+7 A+ 1?+0 <O/A CA+ 0.<+ B?5 CA+
+-,4:AC+-<+-C ?B .0H454-: <+14/., 0/4+-C40C0 .-1
CA+45 C+./A+503 MA+45 0CO14+0 B5+jO+-C,= 4-/,O1+
,4CC,+ +-?O:A ?B CA+ A40C?5= ?B <+14/4-+7 .-1 ?B CA+
H5?C5./C+1 140.:5++<+-C0 CA.C A.N+ A+,H+1 C?

0A.H+ H5+0+-C@1.= <+14/., CA+?5= .-1 H5./C4/+3
*+,,<.- +\.<4-+0 C+- ?B CA+ <+14/., PPB+O10SS
CA.C A+ 5+:.510 .0 CA+ <?0C B.5@5+./A4-:7 9+:4-@
-4-: U4CA . /A.HC+5 ?- (4,,4.< *.5N+=S0 0+N+-@
C++-CA@/+-CO5= 9.CC,+ U4CA /?-C+<H?5.5=
.-.C?<40C0 ?N+5 CA+ 5+.,4C= ?B CA+ /45/O,.C4?- ?B
CA+ 9,??13

Y+O5?0/4+-C40C0 U4,, V-1 .C ,+.0C VN+ ?B CA+
9??6S0 C+- /A.HC+50 ?B H.5C4/O,.5 4-C+5+0C3 MA+
0+/?-1 1+.,0 U4CA CA+ ./54<?-4?O0 140HOC+ 9+@
CU++- CA+ :+-C,= 4-CO4C4N+ .-.C?<40C 8O4:4 ;.,N.-4
.-1 CA+ 954,,4.-C,= .::5+004N+ HA=04/40C Q,+00.-@
15? &?,C.7 .9?OC CA+ <+.-4-: ?B CA+ PP.-4<.,
+,+/C54/4C=SS CA.C ;.,N.-4 A.1 1+C+/C+1 4- B5?:
<O0/,+03 MA+ 0/4+-/+ ?B +,+/C5?HA=04?,?:= C??6
4C0 ?54:4- B5?< CA+45 H5?C5./C+1 +4:AC++-CA@/+-CO5=
U5.-:,+3 'C A.0 ,?-: 9++- /,+.5 CA.C CA+= U+5+ 9?CA
?- CA+ 54:AC H.CA7 ;.,N.-4 .9?OC CA+ :+-+5.C4?- ?B
.- +,+/C54/ /O55+-C 4- <O0/,+ /?-C5./C4?- .-1 &?,C.
.9?OC CA+ .94,4C= ?B +,+/C54/ /O55+-C0 C? +,4/4C
/?-C5./C4?-3

Q ,.C+5 /A.HC+5 1+.,0 U4CA . <.CC+5 ?B +N+-
:5+.C+5 4<H?5C 4- CA+ A40C?5= ?B -+O5?0/4+-/+> CA+
B.<?O0 jO.55+, 9+CU++- CA+ FGE` Y?9+, ^54X+
,.O5+.C+07 ].<4,,? ;?,:4 .-1 ).-C4.:? $.<?m- =
].T.,7 .9?OC CA+ 9.04/ 0C5O/CO5+ ?B CA+ -+5N?O0
0=0C+<3 ;?,:4 4-040C+1 CA.C 4C B?5<0 . /?-C4-O?O0
-+CU?567 UA+5+.0 ].T.,7 A.N4-: .1.HC+1 ;?,:4S0
14BV/O,C 9OC 4-N.,O.9,+ -+O5?A40C?,?:4/., <+CA?1
B?5 A40 ?U- O0+7 U.0 .9,+ C? +0C.9,40A CA+ <?1+5-
N4+U CA.C CA+ -+5N?O0 0=0C+< 40 <.1+ OH ?B 4C0
<O,C4CO1+ ?B 140/5+C+7 4-14N41O., -+O5?-07 4-C+5@
/?--+/C+1 9= /?O-C,+00 0=-.H0+03

Q-?CA+5 /A.HC+5 B?5 HA=04?,?:40C0 .-1 -+O5?@
0/4+-C40C0 .,46+ 40 1+N?C+1 C? CA+ ,?-+,= -4-+C++-CA@
/+-CO5= 0C5O::,+0 ?B ],.O1+ !+5-.517 4- 1+B+-14-:
A40 +\H+54<+-C., <+14/4-+ .:.4-0C CA+ 0C541+-C
.//O0.C4?-0 ?B CA+ .-C4@N4N40+/C4?-40C03 MA+45 0U+,@
,4-: 5.-60 4-/,O1+1 <.-= ?B A40 H5?<4-+-C B+,,?U@
0/4+-C40C0 .0 U+,, .0 B.0A4?-.9,+ 9OC O-0/4+-C4V/
HA=04/4.-03 )4:<O-1 I5+O1S0 O-B?5:4N4-: jO.55+,0
U4CA A40 /?,,+.:O+0 .-1 140/4H,+0 .,0? ?//OH= .
/A.HC+5 ?B CA+45 ?U-7 9OC 5+.1+50 4-C+5+0C+1 4-
,+.5-4-: <?5+ .9?OC CA+ CO59O,+-C 9+:4--4-:0 ?B
H0=/A?.-.,=C4/ CA+?5= .-1 H5./C4/+ U?O,1 1?
9+CC+5 C? :? 145+/C,= C? CA+ 94?:5.HA4/., U54C4-:0
?B %5-+0C 2?-+03 MA+ N.54+1 0/4+-C4V/ ,.9?50 ?B
8?O40 ^.0C+O57 0?<+C4<+0 ?HH?0+1 9= 0O/A /A+<@
4/., .-1 9./C+54?,?:4/., +<4-+-/+0 .0 2O0CO0 N?-
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84+94: .-1 $?9+5C #?/A7 .5+ 140/O00+1 4- =+C
.-?CA+5 /A.HC+53 ^.0C+O5S0 .-C4@5.94+0 N.//4-+
U.0 A40 :5+.C /?-C549OC4?- C? CA+ H5+N+-C4?- ?B
CA.C B.C., -+O5?,?:4/., 140+.0+3

_-B?5CO-.C+,=7 *+,,<.- 1?+0 -?C 5+N4+U CA40
H.0C /+-CO5=S0 1+9.C+ .9?OC CA+ /A+<4/., ?5 +,+/@
C54/., -.CO5+ ?B CA+ <+14.C4?- ?B +\/4C.C4?- .-1
4-A494C4?- .C 0=-.H0+03 *40 5+<.4-4-: /A.HC+50
1+., U4CA 0O/A 140H.5.C+ /,4-4/., C?H4/0 .0 ':-.X
)+<<+,U+40S ,?-: /.<H.4:- .:.4-0C HO+5H+5.,
B+N+5 .-1 CA+ ?90C+C54/., A4+5.5/A= ?B CA+
Q,,:+<+4-+0 #5.-6+-A.O0 4- &4+--.e Q,9+5C
).94-S0 .-1 2?-.0 ).,6S0 H?,+<4/0 H5?<?C4-:
CA+45 5+0H+/C4N+ N.//4-+0 .:.4-0C H?,4?<=+,4C40e
.-1 CA+ 5?,+0 .-1 54N.,5= ?B W.O54/+ (4,64-0 .-1
$?0.,4-1 I5.-6,4- 4- CA+ O,C4<.C+ 5+N+,.C4?- ?B
RYQS0 0C5O/CO5+ .0 . 1?O9,+ A+,4\3 '- A40 V-.,
/A.HC+57 *+,,<.- .-.,=X+0 0C5.C+:4+0 .-1 C./C4/0
?B CA+ PPQ'R) (.5SS 9+CU++- 8O/ W?-C.:-4+5 ?B

CA+ '-0C4COC ^.0C+O5 4- ^.540 .-1 $?9+5C ;.,,? ?B
CA+ Y.C4?-., ].-/+5 '-0C4COC+ 4- !+CA+01.7 UA4,+
A.4,4-: 4C0 O-O0O.,,= H+./+.9,+ /?-/,O04?-7 UA4/A
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