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B(+141*(# &O# MOA# L(# +GBO*# m# H(L1# 45*(+8,"(1# 10XX41,99(5%# P+(X1# 68&0+# %+G(+#
06&5HA*4&5H#GBAMEHXAUH# (#HO+, P (#g#1('&5# 7> @38 n#IDv=> h#?5(#HO0+G (#H#H=C#
9450%(1# (1*#+(MOAL(#6&0+#6,+ (+# HTS@$H# (*#4'# (5# (UA1*(#,0*, 5 MOT4'# (U (# H (#*.6(
%+41(1# H7G64'(614(h# $5# |DDD# /&|(51*(45# 6+&6&1(# 05(# HRBG3H 4A&SE(" (# H(1#
S@SHRO80+# (1# HO™(1# (*# '(1# (5X,5+1# H(@B H(# ;# ,51# f# 05(# %+41(# G64'(6*4AMO(#
06&5*450(#MOA#HO+ Y& OB 1#;#9450*(LHB.O#T#H (OUHEO#6'014(0+1#%+41(1#HA1%+O*(1n#1,514
+(*&O+H#MHOSHEA8(, 0#H (H%E&51%4 (5% (HY6 4BGEHYASH(*#, nn#! DD DI

#

25(# %', 114XA4%, *4&5# H(1# G* *1# H(# 9,'# G64'(6*AMO(# # 6,+# ' # 104*(# G*G# 6+&6&1G(# ¢
A&(.* OUH(*HY " &5H#(5H<CCCHR(.*,0U#,#Y,"&5n#<CCQt

#

#

D64*0*+*0%00#,"#3162*3"2*"#)tp+*$"

#
[7G64'(614(#(1*#HA*(#,%*48(#14#' #6(+1&55(#%&BHOHG EE*G#,0#9&451#05(#%+4 1 (#,0#
%&0+1#H(1#%A5M#H(+540+(1#,55G (Lh# A (*(#6N, 1(#, %*48(#6(0*#[01*AXA(+#H(#'70*4'41 ,*4&
*+,4%(9(5*#,5*4G64'(6*4MO(#9,41#' #5&*4&5#H7G64' (6 14(#,%*48(# &0# 5&5# (1*#45HG6(5H,5
H(#' #6+41(#H %N, +I(#*NG+,6(0*4AMO(h# A (+* 45 1A 1#*NG+,6(0*AMO(1# L(# P, 1(5*# 10+#
% (**(# HGX454*4&5# *&0*# (5#50,5t,5*# MO('MO(1# X&41# 6, +# ' # HGX454*4&5# H7G64' (6 14(1#
“+ A%G(1# (*# 585, 4*G(1# ,4514# MO(# 6, +#' (1 +G94114&51#*NG+,6(0*4MO(1# &0# 16&5* 5G (1l
30+#05#6' 5#GB4HG A& &IAMO(N#14#&5#1 (#P, 1 (HER4BAHARSHH (#' #/B $#H (# DD=n#*&0*(#
6(+1&55(# ,.,5*# 6+G1(5*G# 05(# G64'(614(n# MO(# Weae 1&4*# %*48(# &0# 5&5n# *+,4*G (# &O#
5&5n# (1*# %&514HG+G(# %&99(# G64'(6*A8MO4114&5# &5# $64H(94&'&l.# SH#
S+&15&141n#B/|$n# DD#>
#

#
#
#

I"#$%&'()"*$ &8 /0&$08$1231 3&H(50*/(36&$0E8190/&&;&1231<*08&:=>& &
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DBA*Q*+*000H, 8, 64*>*+#+(6-) 2" H*T7&"

#
J(#HGXA%A4*#*NG+,6(0*4MO(# : &O# *+(,*9 (649G H# (5# 6&0+%(5* - (6+ G 1 (5*(H:#
6-+&6&+*ABH(H6(+1855(1HLEOXX+,5*(1# H7G 64" (BUOEH H(8+,4(5*H# *+(#*+ AHGALH MOAH
S(#'(# 1&5%# 6, h# /7, PL(5%(# H(#*+,4%((5*# (L*# HA*(# 6+49 4+ (# 14# (" (# ,# 6&0+# &+4145(# 05 (#
PL(5%(#H#HA4,1581*4%# (*# 1(%&5H,4+(# 14# (" (# (1*# HO(# m#PIIQBBA B&0+#'(#9, H(#
H7,8&45%6%0 1# m# 05(# 6-+41(# (5# %N, +I (# *NG+,6(0*4MO(h# /(NG Y{O4ANO (¢ 1(1#
%,01(1#%&51*4*0(5*# O5# 45HA%, *(0+# HO# +G(# ,%%O01# ,0U# 18451# H(1# G64'(6*4MO(1h
G8,'0,*4&5# (1% 6,+*4%0'40+(9(5*# 496&+*5*# H,51# '(# %,H+# H(# 6,.1# (5#
HG8('&66(9(5*h#
#
#

L#L/" (#:%%(*:61"HE# L(#."  *

D*):0%'+*#

#
S'014(0+1# 6,*N&'&I4(1# 6(08(5*# j*+(# %&5X&SHO(1# M# 6+4&+4# 8(%o#t '7G64' (614(n# A'H (1*#+
4968+* 5% MO705# H4,15&1*4%# HAXXG+(5*A(# 60411(# [j+(# G*P'4# 6,+#
5(0+&'&I10(QG64'(6*& &I0(# &+ 1#H705(#%&510™* *4&5#16GY%H,'41G (h#
N(04 PbA# A5+ (++&I(#'(# 6, *4(5*# (*Q8OH 14504 B0+ #%+A41 (# 10+8(50(# , X45# HT G %, +*(+# H(1#
6,"N&'&IA(L1#*( 1#MO(# ' #1.5%8&6(n#'(# 1.5H+&I(H# H(1# [, OP(1# 1,514 +(68.1# &O# (5%&+(# ' #
5,+9%8&' (6 14(h#(**(#,5,9501(#6(0*#G8(5*0("(9(5*#j*+(#%&96'G*G (#6, +#H(1#(U,9(51#
%6&96'GO(5*,4+(1#HG*,4"G THBAD 1#9, 41# (#HA, 158 A%#(1*#,8,5*#*&0*#%'454MO(h#
)(OU# 6,+,90%+(1# 496&+* SAHHEAS(5*# [*+(# 6-+A41# (5# %&96*(# 680+# 6&+*(+# 05# H4, 1I5& 1*4%;
H7G64' (61#R#'7,P1(5%(#H(#%,01(#499GH4, *(#,0U#HG %' (5%N(9(5* 1#H(1#%+41(1#,4514#MO(
| HHGY0++(5% (#H, 5 1# (#*(96 L#H (#Y%(1#%+A41 (1#: 80H05#+4 1 NEOHIGBELH0++ (5% (>h#
#

&
$U,9(51#%&96'G9(5* 4+(1 #

#
1&+1#HT05(#%&510* *4&5#G8&MO,5*#05(#G64'(614(#6'014(0+1#(U,9(51#%8&96'GO(5* 4+(1#
M#'7,5,9501(#6(08(5*#j*+(#(5841,1G 1n# 1&4*#6&0+#G'4945(+#' (1#H4, 158 1*4%1#HAXX G +(5*4

I"#$%&'()"*$ &8 /0&$08$1231 3&H(50*/(36&$0E8190/&&;&1231<*08&:=>& ‘B&

¢Z) BY-NC-ND



184*# 680+# +(UN(+%N(+# H7G8(5*0(' 1# KOMA@EIAMO(1h# N1# (U,9(51# 6(08(5*#
06&96+(5H+(#05#P4' 5#%, +H4, MO(N#05#P4' 5#PA4& ' &IAMO(N#05#G' (%*+&(5%G6N, &1+, 99 (#&(
(5%&+(#H(1H#IG*N&H(1#H749,|(+4(#%G+GP+,'(h#

#

5<1-%"*)6%:;(&.%";)=@16./&1=@#>7%*e5501

I7G'(%*+&(5%G6N, &I+,99(n# 458(5*G# (5# |D<CH 6,+#\,51# _(MH5+(141*+(# '7,%*484*G#
G'(%*+4AMO#HO#Y% (+8(,04#m#'7, AH(HHTG' (%*+&H(1#6' %G (L#10+# (#1%, 6n#(5+(141*+ 5*#,451
8,+4,*4&51#H(#68&*(5*4(#G'(%*+AMO(h#/,+1(9(5*#0*4'41G#H,51#'7G8,'0,*4&5#H(1#G64'(614(1
1&5H#HA5*(+6+CARSHE 7 (1*#6, 1#*&0[ 80+ 1H# 1ABHHA # i (#5&IP+(OU#X, %*(0+ 1#M#6+(5H+(#

(5# %&96*(h# /7,%*484*G# G'(%*+ANMOHSDH (1*# %, + %*G+41G(# 6,+# ' # 9&+6N&'&I4(n#
'7,96'40H(n#' #X+GMO(5%(N# #1* REHFEH &I+, 6NA(# (*# #+G, %o  ABANB6' 0 IHD5#*+ % GH

$$-# ,5&+9,'# 57(1*# 6,1# 10XX41,5* 6&0+# G*P'4+# OS&IMMLH H7G64'(614(H# (*#
458(+1(9(5*n# O5# H4,1581*4%# H7G64'(614(# 6(0*# j*+(# 6&+*G# 9O (5# '7,PL(5%(#
H7,5&9,'4(1#G64'(6*4X&+9(h#

)0+, 5 O5(# %+At'7,%*484*GH# G'(%*+AMO# (1*# ,5&+9,'(9(5*# ,96'(# (*# '(# *+ %G# (1*#
%, +,%*G+A1*AMO(n# $5%+(#'(1# Yo+ 41 (1# YotREEH, B&# 6(0*# j*+(# *&O*H# m# X, 4*# 5&+9,'# &O#
G8&%, *(ORB6&IB&+* 5*#, &+1H#H(HERAS*(Hy#&OME&A5*(TRSH (1Hh#

A(*# ( U,9(5# 5&5# 458, 14X# 6(0*# *&O* (&4 # HG*(+945,5*# 680+# 05(# %', 114X A4%, *4&5# X A5 (#
H(L#%+A1(L#(*# #HG*(+945 *4&5#H(#1.5H+&9(1#G64' (6#4MO(Lh#

$5#9%, 1#H7, BRA(LH#XE&Y%, (L#AH (5*AXAG (LNH#HO5(#A9, | (+4(HY%G+GP+, (HH&A*#j*+ (#(B841,1G (h#
#

5<1-6"*+#-1/%8&H#%*;)&)88&16%

AL# (U,9(51 #MOA# %&96+(55(5*# + HA&I+6NA(In# 1%,55(+1# &O# (SOLMEAMO(1#
H7BO,I(+4(#6,+#AG18B6(#@,15G*AMO(#: BA@>n#5(#1(+8(5*#6, 1#HHA+(%*(I(S*#mHE 8-+*(+#054
H4,1581*4%# H7G64'(614(# 9,41# 6(08(5*# ,66&+*(+# O5(# A5X&+9*4&5# %&5%(+5,5'
H7G8(5*0("(1# 6,*N&'&I4(1# 1&U1%(5*(1# 5G%(114* 568 (# H,6* *4&5# HE*+, 4*(9(5*h#

A(1# *(%N5AMO(1# 5(# 6(08(5*# 6, 1# X&+%GIBH# (5841,IG(1# 6&0+# %N, MO(# %, 1# (5#
+,41&5# H705(# SEBI16&54P4'4*G# &O# H705(# SEBEAPH 4*GH# H(# %(1# (U,9(51# #0(1

5&* 99(5*#,0U# &%, 41 *4&51#IG&I+ 6NAMO(L#(*#,0U#%&U*1#H (#+G, 41, *4&5h#

#

#

#

I"#$%&'()"*$ &8 /0&$08$1231 3&H(50*/(36&$0E8190/&&;&1231<*08&:=>& C&
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L3)"*4*>)+*%00'% ,"# >-*""b# ["# 62*3"2"*"# "+# 'A0,-%9"#
62*3"2+*7&'#

#

A+41(1564'(6*4MOE

#

KO1"#E#;1(#."*;6#"#>7%

[(1#9,54X(1* *4&51#*+01#8,+4G(1#H(#'7G64'(614(# &5*# P(1&A5# H7j*+(#%',114X4G(1# 6 &0+
'(1# 6+&X(114855( 68411 (5%# 6,+'(+#'(# 9j9(# .51, I(h# " 7(1*# 6&0+MO&A# 05(# 6+(940+(#
%',114X4%,*4&5# H(1# %+41(1# G64'(6*4AMOK1&+8(5# \D"D# 1&01# '74960'14&5# H7\(5+4#
-,1* OHh# )(6041# %("(P64# # G*G# +(9&H('G#H m# *+8(+1# '(1# ,55G(1# [0IMO7m# ' #
%',114X4%,*4&5#6+&6&1G (#6,+#' #/B"$# (5# <CICH {HHT0JQ0# ,H&GHE+#*&01# :d410+(#

I >k

#
PH#IT&YD KB1 "HEH; 1(#."*+%";8# %'*'%6."*61* WK5V* dXd*

Crises GZnZralisZes
Tonico-cloniques (quelle que soit la combinaison)
Absences
Typiques
Atypiques
Absences avec caractZristique particuliere
Absences Myocloniques
Absences avec Myoclonies PalpZbrales
Myocloniques
Myocloniques
Myoclono atoniques
Myoclono toniques
Cloniques
Toniques
Atoniques
Crises Focales
Inconnues
Spasmes Epileptiques

® Les crises qui ne peuvent pas stre diagnostiquZes dans une des catZgories prZcZdentes dc
considZrZes comerCnon classZes E jusquO” ce que davantage de donnZes permettent de les diagng
maniere fiable. Ceci nOest toutefois pas considZrZ comme une catZgorie de classification.

# o ##
),51# %(*(# %', 114X4%, &5 OUH I+ 5H1# *.6(1# H# %+41(1# (UAERE*'(1# %-+41(1#
IG5G+,'41G (LH#(*# (1#%+41(1#X&%, (Lh#

I"#$%&'()"*$ &8 /0&$08$1231 3&H(50*/(36&$0E8190/&&;&1231<*08&:=>& D&
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I(1#%+41(1#1G5G+,'41@T (OP'G(1# P4’ *G+,'(1# (*#*&0[&O0+1# ,118%%64G (1# m# 05 (# 6(+*(# H(#
%6&55,411,5%(#:m#'7(U%(6*4&5# H(1# %+41(1#9.8%'&54MO(1>n#5(# 1&5*# 6, 1#'&%, '41G (1#
05(# +GI&5# 6+G %A1 (# HO# % (+8(,04 (*# 5(# 6+GHEAH H(# 1415(1# ,5585%4, *(0+1h# \(#
* B(HH(#Y%+41(1#6(0*#1(#6+G1(5*(+#1&01#6'014(0+ L& (X &+9(1#* & SREHAMO(Ln#
IG5G+,'(9(5*#,%%8&96,15G (1#H705(#%NO*(#HO#9,' , H(#(*#H (#9&08(9(5* 1#%&580'#dX 1
'(1#,P1(5%(1n#6+G 1(B*#05(#, *G+,*4&5#P+O8(#H(#' #%&51%4(5% (#(*#6'01# X+GMO(99(5*#
+(*+&08G(1# H,51# '7(5X,5%(1# X&+9(1# 9.8%'&54MO(1# %&96&1G(1# H(# 1(%&011(1#
901%0', 4+(1# P+O8(1# (*# 84&'(BIH (1# X&+9I(1# %'&54MO(1# H&5*# '(1# 1(%&011(1#
901%0',4+(1# 1&5*# 6'01# '&5I0(1# (*#'(AHAL #6+41(1#*&54MO(1# %, + %*G+41G(1#6,+#05(#
06&5*+,%*0+(# 901%0',4+(# &O# (5%&+(# '(1# %+4AL1(1# *&54MO(1# MO4A# 1&5*# m# '745i
%, +,%*G+A TR +#05(#HA9450*4&5#HO#*&501#6& H0+,'h#
#
J(1#%+41(1# X&%, ' (1n# 496'4MO,5*# 05 (# W&S5(# HG'494*G (# HO# %(+8(,0# 1&5*# HG X454 (1#6,+
1+,5H (#8, +4G*GH#H(# 1415(1# %' 454MO(1# X&5%*4&5# H(#' # +G14&5#*8&0%NG (h#), 51#%(+*,45
O5(#,0+,# 6+G8A(BH# 6,*4(5*# H(# ' # Yo+ Kio("(DoA# 60 1(#*+ HOA+(# 6,+# H(1# *+&OP'(1#
9&*(0+1n# 8GIG* *AX1# &O# H(# ' # %&51%4(5%(h# ~(# *.6(# H(# %-+A41(# 6(0*# G8&'O(+# H,51#
1(%&5H#*(9638(+ 1#05(##6o+41(#P4' *G+,' (#%&580MAT+1MO# #HGY%N,+I(#17G*(5H#M#
'7 0%+(#NG9416NO#(h#
#
KOL"HEH; L(#."%)(#.6./#>T% *
J(#1(%&5H#, UFHH# %', 114XA% *A85#6+86&1G(#6,+#' #/B SH# (1*# X&5%*4&5# H(#' #%,01 (# (*
H(1#9G%,5419(1#1&01, %(5* 1 hi
1 #%',114X4% *A&5#H (# DWD#6+868& 1, 4*#=H% *G &+ (1#1( &R 7 &+4145(

# 4486 *NAMORH+GH&5H, 5*H#mHOSH#X, %*(0+#IG5G*AMO(n#

# 1.96*&9,*4MO(1 #R#%&51GMO(5%(#H705(#8&0#6'014(0+ 1 HGEI4RPHA

# % .6*&IG5AMORH1,51#%,01(#(U6'4%, R (h
#
JO[&0+H7NOA#+(HG X454 (AR 4004% , * 486899, 5H(#'70*4'4 1, *A&5HHE* (+O(14048, 5+ Rt

# | GEG*AMEBRH+(6+(5,5*#'7,5%4(54#% &5V BHHAE 6, “NANDE:

# 14+0%*0+("005*, P& AMORH+(6+(5,5*#'7, 5%A(5H%&5% (6 4HIBH&9, *AMO( #yri

# H#%,01(# 45%8&558R# HE&S*#'(# 9G%,5419(# 57(1*# 6, 1# %&550# 9,41# MOA# 6(0*# j*+(#

IG5G*4MO(N#1*+0%*0+('#&OH#IG*, P&HMO(h#
# #

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& =&
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$64'(614(1#(*#1.5H+&9I(1#G'(%*+&%'454M0O(1

#

$5# IDWD# ' # /B $# # HG*(+945G# 05(# %', 114X4%, *4&5# H(1# G64'(614(1# (*# H(1# 1.5H+&9(:
G64'(6*AMO(1# (54 X &TBEMBH* 6(#H(#%+AL(N#H#H'7,5,950 1 (#6(+1&55("(# (*#X,94'4, (n#H(#
'7(U,9(5# 1&9,*AMO(# IG5G+# (*# 5(0+&'&IAMOH (*# H(1# HAXABH(BE'&+ 4851
IG5G*4MO(Ln#9G*, P& AMO(L#(*#H (#RDEFA( h#(**(#%', 114XA4%, *4&5# #+(SHOHPA(SH#H(1#
1(+84%(1#9,41# #GI,'(9(5*# G*GHTRHA145(# H(# % &5 X0 ¥AEB 5N # | DDA’ AL (, 04 #
1&41(,0n#!DDDh#) (#6'01n# X, Yo(# m# 7 GB8&'0* 4 &BRIGI A1 1, 5% (LO+#'(L# 1| (1#' (1#6'01#
X+GMO(5*1n# '(1# 6+&58AH6(1# 9,54X (1% *4&51# G'(Y6:854MO(1n# '(1# HAXXG+(5*(1#
G64'(614(1#(*#1.5H+&9I(1#G64'(6*AMO(1#&5*#G*GH HPBHETBC#1 ( &5H#O05 (#E&+4(5* *4&5H
6'01# *&O+5G (# 8(+1# ' # 6+41(# (GHUYENING+ 6(0*AMB(*# &+1,541G(# 1(&B'(1# lI(1#
H7,66,+4*4&5#:d410-+%H# #

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?7>&
<D} BY-NC-ND ]



O OHE I O oW OH O OH W OE O OH W OE O OH W OE OH W

P#/7&%* *S2"+&.-%")6%;(&.;6#"#>7%"*%(*17(&%"*)=#6%="#%'"*"%6."*61*, WKR5V*
“dXd*

Syndromes Zlectrocliniques organisZs par %.ge de dZbut
PZriode NZonatale
Epilepsie nZonatale familiale bZnigne
EncZphalopathie myoclonique prZcoce
Syndrome dOOhtahara
Nourrisson
Epilepsie du nourrisson ~ crises focales migrantes
Syndrome de West
Epilepsie myoclonique du nourrisson
Epilepsie bZnigne du nourrisson
Epilepsie familiale bZnigne du nourrisson
Syndrome de Dravet
EncZphalopie myoclonique des affections non progressives
Enfant
Crises fZbriles (peut dZbuter chez un nourrisson)
Syndrome de Panayiotopoulos
Epilepsie " crises myoclono atoniques (prZcZdemment astatiques)
Epilepsie bZnigne avec pointes centrotemporales
Epilepsie autosomique dominante ~ crises frontales nocturnes
Epilepsie " crises occipitales de dZbut tardif (Type Gastaut)
Epilepsie avec absences myocloniques
Syndrome de Lennefsastaut
EncZphalopathie Zpileptique avec poktirdes continues aours
du sommeil ou Etat de mal Zlectrique au cours du somnjeil
lent
Syndrome de Landakleffner
Epilepsieabsence de IQOenfant
Adolescenc®Adulte
Epilepsieabsence de IOadolescent
Epilepsie myoclonique Juvanle
# Epilepsie " crises gZnZralisZesito-cloniques peromlnantes
Epilepsie autosomique dominante avec crises = symptomatolog
auditive
Autres formes dOZpilepsie temporale familiale
Epilepsies dont [0%.ge de dZbut est moins spZcifique
Epilepsie focale familiale ~ foyer variable
Epilepsie rZflexe
Constellations
Epilepsie temporale mZsiale avec sclZrose hippocampique
Syndrome de Rasmussen
Epilepsie " crises gZlastiques et hamartome hypothalamique
HemiconvulsiorhZmiplZgieZpilepsie
Epilepsies qui ne peuvent pas stre classiées une des catZgorles Sus
citZes et qui peuvent stre reconnues par la prZsence ou 10a
dOune anomalie structurelle ou mZtabolique (prZsumZe caug
sur la base du mode de dZbut de la crise (gZnZralisZes vs. foc

e

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?. &
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P#I7&%* > T#(%0*S2"+&.-%'*)6%; (&.;6#"#>7%"*%(*17(&%*)=#6%="#%"*'%6."*61* WK5V*
“dXd**

*Epilepsies en relation avec une anomalie structumf{&abolique
Malformations du dZveloppement cortical (hZmimegalencephalie,

% hZtZrotopies,E.) } )
SyndromeNeurocutanZ (SclZrose tubZreuse, Stwegber E.)
Tumeur

k :

Infection
Traumatisme
kAngiome

Souffrance pZrinatale

Accident vasculaire

EtcE.
Epilepsies de causes inconnues
%xConditions associZes " des crises Zpileptiques et qui ne sont pas diagnostiquZasneo
forme dOZpilepsie

Crises nZonatales bZnignes

Crises fZbriles

u

W

* @ Les syndromes Zlectrocliniques sont dZfinis indZpendamment de 1&Ztiologie

#
#

#
B@2'#.=1(@.6./4%

#
/(#6845*# %&9I05# H(1# HAXXG+(5*(1# Y%o+41(1# G64' (6*4AMO(L# (1*#' # 10+8(50(# H7G8O5(9(5
6,+&U.1*4MO(1# %&51GY%0*4X1# m# 05(# N.6(+(U%A4* P44*GH %("0' 4+(# (*# 1.5,6*4MO# MO
0%, +,%*G+A1(5*# 6,+# H(1# ,%*484*G1# &1%A4" *&4+(1# 1.5%N+&5(1# H7,96'4*0H(1# 496&+* :
17,%*484*G# G64'(6*AMO# HG%&O'(# H705(# HG6&' +41,*4&5# 9,1148(# 6,+&U.1*4MO# H1
6&60',*4&5# (# 5(0+&5(1# 10484H705(# 6N, L(# H7N.6(+6&',+41,*4&5nh# ?5(# HG6&',+41,*4&5H#
H(# #9(9P+ 5(# (5*+,5(#'7,66, +4*4&5#HT05# 68* (5*4(‘#H7,%*4&5# HU# m#05# HG 1GMOA'4P+(;
6&*(5*A(#H (#+(681#6+GL(5*#m# TG+ *#58+9,'h#
#
1&+1#HTO5(#%+A1(#G64' (GHARIBEN, 1(1#5(0+&5, (1#1(#H41*4510(SRM
# ' # 6N, 1(# HPOP+,1(9(5* #:CASH'A5I># MOA# %&++(16&5H# m# 05(# HG6&' +41,*4&5
6,+&U.1*4MO(#9,1148(#H705#1+&06 (#H(#9%("0'(1#5(0+&5# (1N
# ' #6N,1(# H#6+&6,1,*4&5HMOMH %&++(16&5HH# m# H(1# +G,++,51(9(5*1# 1.5,6*4MO(1#
B(+O(**, 5*#' (#+(%+0*(9(5*#H (#5&08("(1#950' (1#%,6,P'(1#H705(#HG6&', +41,*485#

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?7?&

¢Z) BY-NC-ND



9,1148(h#)7,0*+(1#9G%,5419(1#5&5#1.5,6*4MO(1#6(08(5*#[&O(+#05#+0'(#H,51#' #
6+&6,1,*4&5# H(# #HGB&' +41, *4RBH (1# [85%*A&51# -|S# 10+509G+,4+(1n# 05# (XX (*#
9%N,96# ,019(5*G# &0# (5%&+(# 05(# %&5%(5%+,*4&5# H(# 6&* ALABIL ("0’ 4+(#
4968+* 5*(# H&5*# 'TGMOA'4P+(# A&5AMO# G(+ACRO+# m# 'TG* *# +(6&1# H(# ' #
9(9P+,5(#1.5,6*4AMO( #]8& 4#(*#,'hn#<C Q>
# ' HIG5GH,'41 * A& (# H%+A1(H#I+HYo(#MHOSH+GL(,0#H(H#+ (', * 485 RIELFUHA?5 (#
9G*N&H(#9]' 5*#5(0+&49,|(+4(#(*#9,*NG9,*4AMO(1#6(+9(*#H(#94(OUH# (5841, | (+#
(1# %&99054%,*4&51# %G+GP+,'(1# 184 # [(O# '&+1# HO# 6NG5&905(#
H7,96'4X4%, *4&5#(*#H(#+G, %*4&5#(5#%N, *5 (#H705(#%+4 1 (#B64'(6*4X&+9(h
A(1#+8A1#EN, 1(1#1&5*#IG5G+,' (9(5*#10488(705(#6N, 1 (#H (#+G94114&5h#
#
A#BNG5&IOS(HHHHGE&' +41,*4&5#9,1148(# 1(+,4*# 1&A*# HT &+ A5(#5(0+&5, (#:,11&%AGH
05# *+&OP'(# H(1# %,5,0U# 4&54MO(1># 1&4*# 1.5,6*AMO(# :,11&%A4G# m# H(1# 6&*(5*4('1# 6.
1.5,6*AMO(1# (U%4* *(0+1#1G B (4 TN.6(+(U%4* P4 4* GHETIBRH5 (0+&5, # 6(0*#j*+(#
'AG(# m# 6'014(0+1# X, YR TG+ *4&5# H(# ' # 9(9P+,5(# 5(0+&5, (n# N.6(+,varaBH H(1#
XXG+(5%(1# (U%4* *+4%(1# &OH#HEIBXKAGY(# H(1# XXG+(5%(1# A5NARM-49H(H
N.B(+(U%A*, PA'#6*# G, (9(5*#*+(# X,8&+41G (# H,51# %6 (+* 45(1# % &5 HRAQTAMO(#
H(#1899(4'n#1*490' *4&5#0945(01 (#45*(+94**(5*(#N.6(+8(5*4' *4&5n#, %o+ 4&5HH (H#%(+* 45(14
10P1* 5%(1#:,'%&& N#%, X GA5(#MHX &+*(#HE&1(N#61.%N&*+&6(1#hhh>h
#
)(OU# 1+, 5H1# * 6(1# H(# %+41(1# G64'(6*AXEHE08(5*# -+ (# 941# (5# GBAH(5%(# 1(&5# " #
HA1*+4AP0*4&5#16 %4, (#H(# #HG6&' +41, *4&5H5 (BRHR.S,
# (1# %+4L(1# IG5G+'41G(1# 680+# '(IMO((1# HG%N,+I(1# 1&5*# H7(9RG(
P4’ *G+,'(1n#1.5%N+&5(1#(*#1.9G*+AMO(1#M# #10+X,%(#H(1#H(OU#NGO416NO+(1n
# (1#%+41(1#6,+AHEO#X&Y, (1#6&0+# (IMO("(1# (L#HG %N, +I(1#N.6(+1.5%N+&5(1#
XX(%*(5*# 05(# W&S5(# 6+G%AL(# (*# '494*G(# HO# %&+*(U# %G+GP+,'# (*# MOA4# 6
1(%&S5H,4+(9(5*# L(# IG5G+,'41(+h# ), 51# Y% (# *.6(# H(# WAL, 41, *4&5H# H(# ' #
HGY%N, +(#(U6'AMO(# #1G94& &I4(#% 454MO(h#

I"#$%&'()"*$ & & /0&$08$1231* 3%H(50*/(36&$03190/&&&1231<*08&:=>& 2@
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K@1=#(&Y*WW_*,:)=#6%="#%*+1""*6%"*=12"%%"*
+)$%6.==%-%"(*

#
#

),51#%(#%N,64*+(#5801#,"&51#*&0*#H7 P&+H#58&01#45*G+(11(+#,0U# 16G%AX4%4*G1#H
(5# HG8('&66(9(5*n# H705# 68&45*# H(# 80(# 1G&I+,6NAMO# (*# 1,54* 4+(# ,8,5*# H(# 5&01#
A5*G+(11(+#,04%, 1#6,+*4%0'4(+#HBIAGEBHW &S5 (#*+ 8644 (n#

#
#
O)"&16#()™ *
#
L%0+"H+"#:6%:-)2(*7&#
#

“S# (1+49(# ,%*0("(9(5*# MO# W;~# HO# X, +H(,0# I'&P,'# H(# '7G64' (614(# +G1AH(# H,51# '(1#

6,. 1#(5#HGB('&66(9(5*# :3%&* #(*#, hn#< Q@I (+O(#H (#85,. 1#(5H#HGB('&66(9(5* #H
+(%&08+(# (5# +G,4*G# H(1# *(++4*&4+(1# 6+G1(5*,5*# H(1# %,+%*G+AIFAMO(1# 1
G%&5894NIN# %0™*0+("(Ln# (*N54MO(1# (*# (584+&55(9(5*,'(1#8,+4G(1n#9,41# G, (9(5*#

H# 58&9P+(0U# 6&45*1# %&99051h# /(# S+&I+,99(# H(1# F*4&51# ?54(1# 6&0+# '(#
)G8('&66(9(5*# :SF?)># # HGXA54# (5# |DDCH 05# B5SHA%((# H(# )G8('&66(9(5*# \09,45#
B)\>n#6+(5,5#(5#%&96*(#H(1#6,+,90*+(1#* (MB#H L6 G+,5%FH (#8A(#M#' #5,411,5%(n#

'(# *,0U# H7,'6N,PG*41,*4&5# &0# (5%&+(# '(# +(8(50# 6,+# N,P4* 5*n# XA5# H(# %', 11(+# '(1
HAXXG+(5*1# 6,.1h# "(ORI#LGH,5#05# B)\# X,4P'(# 1&5*# %&514HG+G1# %&99(# 6,.1# (5#
HG8('&66(9(5* #S$)> hit

#

)(#6'01 H6(1#6,.1#6+G1(5*(5*#05#%'49, *#16GYARMMBEG MO, *&+4, H&OH*+&64%, #,8(%
H(#X,4P'(1#8,+4,* 485 1# H(#*(96 G+ *0+(# (*#05(#,PL(5%(# H(# 1,4 1&5# X+&AH(N# 6(+O(** 5*#' #
6(+141* 5%(#*&0*# 04 &5I#H(#'7, 55G (#H(1#8(%*(0+ L#M#'7 &+ 41 45(#H (#5&9P+(01(1#9,', HA(1#
A5X(%*AQLh#B'1#6&110H(5*# G, (9(5*# H(1#6.+,94H(1# H(1#11(1#%&96,+,P'(1n#P, 1 (1#
LHI(L# (4 1&99(*1# GH+&A*1n# Y%,+ %*G+41*4AMO(1# H(1# 6&60' *4&51# ,.,5*# 05# 496&+*,5*
5&OP+(# H(# 10[(*1# H(# 9&A51# H(# I:# 5 1# (*# 05(# X, 4P'(# +(6+G 1(5* *4&5# H(1# 6'01# H(# ;C#
51 h#A\(1#6.+,94H(1#*GO&ANB* #H705(HI&+* '4*GHAI6&+* 5*(#(*#HTO5(#(16G+,5%(#H(H84 (#

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?AL
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%&0+#H WN(W# '(1# 6&60'*4&51# 57,.5% 6,1# (5%&+(# +G, 41G# '(O+# *+514*4&5¢
G64HGI4&'&I4M@(h#
#
10# 1(45# H(# %N, MO(# 6,. 1# &B(*+&08(# H(1# HAXXG+(5%(1# H(# 14%0,*4&5# ,11(W#9,+MOG (1#
(5*+(# (1# %(5*+(1# 0+P,451# (*#AM&S(1# +0+,'(1h# "5# (1*49(# MO(# B{5'(1# 6,.1# (5#
HG8('&66(9(5*N#VC~# H(# ' # 6&60', *485# 848(%5# WE&S (# +0+ M *# &5*# 05# ,%%O01# 6'01#
'494*G#,0WeH84%(1#60P' 4% 1#(' L#MO(# @4P(L #H (#1848 1h#
#
#

M™'06&->"#)0*+)*-""  #
#
I78+1,541,*4&5# 1,54* A+(# (4 '(1# +(1180+%(1# (5# 1,5*Gn# MO7("(1# 1&4(5*# NO9,45(1n#
X45,5%4Q#0M0, *G+4(" (1# 1&5*494*G (#H,51# ' (1#S$) h#) (#6'01H05(# 9, [&+4*GH# H(# Yo (1#
+(11&0+%(1# 1(# %&5%(5*+(5*# H,51# '(1# |+,5H1# 60'(1450#MD6+G 5*# A4514# H(1#
HAXXG+(5%(1#H7,%%0 1# 496 4BEBHER, " 4(+#9, SMO#H#HOIGH (%451#H, 51#' (L#W&5(1#
+0+,'(1n# %(+*,451# 6,.1# &5*# 941# (5# 6',%(# 05# 1.1*09(# &P'4I(,5*# '(1# 9GH(%A51#
+GY%(99(5*#X&+9G LH#M#*+,8,4" (+#O5#*(96 1#H, 5 1#% (1N &5(1h#
AB(5H,5*n#H,51#%(18,. 1n# (LHA5X+, 1*+0%*CH(54* 4+(1# 1&5*# 9845 1# 58&9P+(01(1# (*#
' # 6+868&+*A85H H(# 6+&X(114&55(' 1# H(# 1,5*G# 6,+# N,P4* 5*# 6(0*# j*+(# (U*+]9(9(5*# X, 4P'(#
06&96,+G HOU#6,. 1#45H01*+4,' 41 GNE+B&S5#,#d, +9(+n# Dwhv>
#
#

W+ 1(% 7 &%) =H+)-#.6.[#>T%" *

#

] 0%05#6,.1# (5#HG8('&66(9(5*#5¢+(11(9P'( #m# 05# ,0*#(*# %N,%05# H7 (5*+(# (OU# H&4*#
XA+(# X,%# m# 1(1# +G,'4*G1l# 1&%4,'(In# G%E&5ESMMMADE H40*0+("(1# (*#
(584+&55(9(5*,'(Lh# N(6(5H,5*# MO('MO(1# %, +,%*G+41*AMGQHL#1&5*# %&9905(HR#
*(96G+,*0+(1# +(',*48(9(5*# G'(8G(1n#N.1+&IG*+4(1# (U+jO(1# :X&+*IODIAHAH.OH
10%N(+(1160# 9,08,41(1# %&5HA*4&51# H7N.IAO5(# X,8&+41,5% ' #HIMBEH Hf

9, HA(1# 45X (%*4(01(1##A5GI,'4*G1# 496&+*,5*(1# (5*W&S (# 0+P,45(# (*# W&S(# +@+,'(
:S+(OU#(*#,'hn#<Cak>

#

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?. &

¢Z) BY-NC-ND



I7G64'(614EMO,5*# m# (Wi 1*# 6+G 1(5*(# H, SE#&O* (1# (1# +GI4&51# HO# 9&SH (# (*# , XX (%o (#
(01144 PA(S# ' (1#  HO™*(1# MO(#'(1# (5X,5*1# 45HG6(5H,99(5*# H(# '(0+# L(U(n# 11 (n# (*N54(n#
+('41485n# 6, *+498&45(#1G5G*AMO(# &O# %', 11 (# 18%4, (n# ] # HAL*+ APO*A&5H H(# Yo (**(# 6,*N&
57(1*# *&0*(X&A1# 6,1# N&I&IOS(# (*# 6'014(0-+X8tBHAF 6(+9(**(5*# H(# 9(10+(+# 1&5#

4968+* 5% (Mt
#
#
F-63$)3"0>"##
#

1 #6+G8,'(5%(#+(X O*(#' #Y%N+&54%A4*GH (' #1GBG+A*GHHH #9,  HA(HM#*+ 8(+1# #O(10+(#
5&OP+(# H(# 10[(*1# ,**(45*1# H,51# GH&60' *4&5# m# 05# 9&9(5*# H&55GhHHELEH
IG5G+,'(9(5*#+,66&+*@ Hn#ICCCH#E(+1&55(1h#/(1# G*OH(L#H(#6+G8, (5% (# 1&5*# X, %4' (1#m#
O(**+(# (5# 6',%(# 9,41# %N, MO# +G 10" *# H&A*# j*+(# %&514HG+G# H,51# 1&5# %&5*(U*(h4
I(L0+(HH(#' #6+G8, (5% (#6(0#,4514#8 +4(+# (5# X&5%*4&5#H(1#%&5*45(5*Ln#H(1#6,. In#H
WES(Ln#H(# ' 7II(n#HO# L(U(#9,41# G(5*# H(1# %&5HA*4851# 9G*N&H & &I AW BE* (#
0%6(6(5H,5*#MO(# %6 (**(#6+G8, (SUIHH <#m#=# X&41# 6'01# G{BGE(1# S$)#MO#H,51#

'(1#6,. 1#45HO1*+4, 41 CRHOUH#(*#, hn#<GIIB+(0U#,#)+0(T, P, 5,%n#<CC 3t

#

#

34*0,*4&5#(5#]X+4MO(#30P1,N, +4(B5(#

#

)(# 5&IP+(01(1# G*OH(1# 6&+*(B10+# '# 6+G8,'(5%# H# '7G64'(614(# ¥HMO(#
30P1,N,+4(55(# 9,41# ("(1 #5(# 1&5*# 6,1# *&O0[&0+1# ,%%(114P'(1# m# ' # %&9905,0*G#
1%4(5*4XAMO(#%, +#5&5#60P'4G (1#H,51#H(1#[&0+5,0U#45H(UG 1#H,51#' (1#P, 1(1#H(#H&5E
45%(+5,*485, (1h#

J(L#+G 10" *1# H(#%(1# G*OH(1# HALGRBMIFS 1#'(#*,P'(,0 # #8&5*#H(# <nC# ¥ m# 1C;nCH
OIL5N# <CIC  #kiS+41%NAY%NH (*# ' nnoCIBE: (0+1# H(# 6+G8,' (5% (# 1&5*# 8,+4,P'(1#
H705#6,.1# m# '7,0%+(# &O# m# '745*G+A4(0+# 9j9(# H705# 6,.1# 1(&5# MO7&5# 1745*G+(11(# m
WE&S(# +0+,'(# &O# O5(# W&S(# 0+P,45(h# S'014(0+1# 6NG5&905(1# 6(08(5*# (U6'4MO(+# Y6 (**(
8,+4,PAAHRH H(1# HAXXGH(E%(1# H7A5X+, 1+0%* k([ TAA1*(5%# H(# X,%*(0+1#
IG5G*AMO(Ln# ' # 6+G1(5%(# H(# X,%*(0+1# 45X(%*4(0U# &OH UBIEXMG+(5%(1# H(#
9G*N&H& &I4(" THMO(# 71 (#H(1# 1O[(*1# (SMOj* G &O#' #* 4" (#H(#'7TGY%N, 5+ 4] 8Gf(*#

I"H$%& ()" &&/08&S0&$1231*" IG#(50*/(368$068190/88&8&1231<*08&:=>& ?B&

¢Z) BY-NC-ND



'hn# <CG#,0H[N41n# DBK#&0, H[&n# IDDE&AD0517,', TH(+# (4 ,'hn#t <CCHEC|4# #
FH&5c&N#! DWIHL05*&COS#(*#, hn# Dwkp

25(#6+G8,'(5%(#9GHA, 5(# H(#'7G64' (614 (# (5#]X+AMO#30P1,N, +4(55(# # +G%(99(5*# G*G#
(1*49G(#m#I<nD}, TA&6H(*#, hn#<CIE>

#

2186%1 7K 5(7+%6™+06*=8)$180":%6*+06*6:)=H6%="Hb*%"*F E &H> THERIBHY " Yo 0"
= =T6L(H#."*))")&16%V*(&H) %' 1&*(2=06*+:) =HBYo="HIME* . 8&+&Yo*+); & #"1" (*+%%*
=8 $16%"; %"

B12' * HHAET (097 &% ™0 * 1] SEE%:;(# B&)$16%";%
+)(7+%*  A* ekg*

5BW,5BSW5*FK?WB5

AO(+&05 #  S+41%NA%N#(*#, 'hr#<CCw <CCE A# w! # Xdcvd
$*N4&64( J'90#(*#,'hn#<CCH <CC"# A# ILE # AV
@.H,1,1%,+ #  ]5H+4,5*1(N(5&#,# <CCH ?# D<;# W

A, 4W,5H+45. .n#<C@E

J&I&# _&I&OH#(H, hn#<CGE IDD;# A# #Dl; # X]V[*
J&I&# _&I&OH(*#, n#<CGCY <CC# A#  "<EDH XcV¥
015H, # Y, A1(+#(*#, hn#! DD IDDE# A#  EVE=# Xbvd
y(5., # @0517,', TH(+ #(*#, 'nn#<C@ <CC# A# IC<Iw# XXV
J,5W,54(# AlAW #(*#,'hn#IDBK IDww#  A#  wiw=# XdV*
J,5W,54(# bA5C!(+#(*#, hn#<C&D <CCE A#  v=DD# I\ *
J,5W,54(# )(5*#(*#,'hn#<CQE IDDD#¥ A#  EDCH# V[ *
J,5W,54(# FIOI4#(*#,'hn#<Cl# <CCB A# |CEwwE Ak
IX+4MO(#HO# b, I5(+#(*#, hn#<CIE# <CCW A#  ECCH \Va
30H#

IX+AMO(#HO#  AN+41*4 51&5#(*#, hn#IECC <CCCH. A#  "D<# [V\*
30H#

FAIG+4 *105*&CO5#(*#, hn# Dw/ IDw<# ?# IWDE# cVh
015H, # FIOI4#(*#,'hn#<Cl# <CCE A# '"Dw"# cVd
-N,5, # FIOI4#(*#,'hn#<Cl# <CIC# A# I<Dwi<# YVA
_G54% \&045, *&#(*#, n#<CEV <CC@® ?# I<=<# YVA
-OP4( # A&'(9,5H#(*#,'hn#<CC# IDDv# A# I'<CC# YVb
y( 5., # FIOI4#(*#,'hn#<Cl# <CCW A# <=wwi bV
IX+4MO(#HO#  FIOIA#(*#,'hn#<Cl# <CCW A# w=ll# bVY
30H#

y(5., # $H|, +H1#(*#, hn#<C@w <CC# A# UECw # AV
J,5W,54(# _O+*&5H(*#HN#<CH <CCE A# =wi<=# AV
*

*

I"#$%&'()"*$ &~ /0&$0&$1231* 3%#(50*/(36&$0EB190/88&1231<*0&:=>& ?7C&
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2186%1 7*X* TH(Y5(7+%*+06*=8)$16%";%*+%6*6:)=#6%="H%*% "*FE&H>T%*ST78'1@ 1 &#%""%*
™. =761 (#."/)")&16%6V*(&H) % *=182=06*+1)=H6Yo="RP= 188 + &Yo*+) & #" 1" (*+0b*
=&)$16%";%

5BW,5BSW5*SIA*DW5*53?W5AS*

no*(#H7B8&4H( y&0,H[&n#!DDE IDDC#. A# =CD# WYV
AO(+&05 #  Fc|d#, #FH&5c&N#IDWD IDW"#  A# .CCH \dvd*
No*(HHT7B8&4H( y,0H[NA1n# DDk IDD;.# A# D<G! AV
AQ(+&05 #  )&B5I9&H(*#,'hn#<CCE IDDW# A#  IDCCH c]Va*
_0+c45#d,18  F4*4GO #(*#, hn#<Gi< <CC¥ A# WWW Ycvd
y(5., # @0517,', TH(+#(*#, 'nn#<CBw <CC# A# IC<lw# YXVH
_G54% \&O45 *&H(*#, hn#<CHe <CC# A# II"w # bIVY*
FAIG+4 *105*&COSH#(*#,'hn#! Dwk IDw<.# A# DC# b\Vd
_G54% )(P+&%6CH(*, hn#<GEC IDDv# A#  =I=E# bcVX
_G54% -P(5&0n#!DD; # IDD;.# A# =CH# YVer
3G5GI,' # )A&6#(*#, nn# DB IDD".# A#  <wC# XV
y(5., # Y, 90141N, # #d(cl4n#iDww# Dww#. A#  <D"CH XV *
J&I&# )09, 1n#DWD # IDwv# A#  <"E# X[V\*
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*+ 5194114&5#-]_|(+14MO#H((*#[&OHGI, (9(5*#O5#+0' (#10+#%(+*,451#%, 5, 0U#4&54MO(1h#
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H7451* " *4&5#+,64H(># (*# H(#589P+(0U# (XX (*1#45HG 14-4ADE#( #18.958. (5% (#&O#

(1# HAXXANGHEH %&5%(5*+ *4&5h# S,+94# '(1# P(BW&HA,WG6B45(1# 0%4'41G(1# H,51# '
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*4 A%(9(5*# H7,66&45%# H(1# G64'(614(1# &5# +(*+&08(# '(# )4, WGB,0n# '(# N&P,W,0# (*# '(#
N&5 WGB,9h#A(# H(+54(+ # +G%(99(5*# G*G# 6', %G# 1&O1# ' (# +GIA9(# H(1# 106G X4, 5+ 1# (*
11494'GHF494* 5*# A514# 185# YW@ 8+(1%-+46*4&5# 6,+# 05# 16G %4, 41*(# :5(0+& &I0(# &O#
6GHA4, *+(>h#$54#%, 1#H7G64'(614(#+(P("(#HHFFOZKP W, 0#6 (0*#j*+(#0*4'41GH%&I(#

x4 4%(9(5*#,H[08,5* it

1(1#,5*4G64'(6*AMO(1#HFFHGEG+,*48%

#
90* DH/181(&H"™* ASNAPA*(0+#A4++G8(+14P' (#H(# B4, 945, 1(n# (# V4|, P, *+454#G'O8(#

'(#* 0UHA5*+,%G+G P+, #H(#-]_J#A5NAP 5+ 4514#' (#3F h#B#(THBWEBOGHH 5 1# (#%, 1#
H7G64'(614(1# AHA&6,*NAMO(1# %&968&+*, 5+# H(1# ,P1(5%(1#*.64MO(L1# (*# H(1# 9.8%'&54(1#
1&5#0%4'41, *A&S5# (14 4IAHEDSH#*+ 4*(9(5*#H (#H (+5ABHBH&SHHOH X, A+ GMO (5% (#

CHHE 1+, 84*@1 (L (XX (*1#45HG 14+RA(#*&UA%A*GHEY%0' 4+ (#4++G8(+14P' (#(1*#&P1(+8G|
OON(WH=CHMHEI (14D, H(L #+ 4*GLH#d(WH (L#6,*4(5*1#6+G1(5* 5*#H(1#,5*GY%GH (5* 1#
61.96N4, *+AMBIAS (#61.9%N& 1 410 #+G8(+14R(B*#10+8(544#

#

%* P%681-1(% *H7,P1&+6*4&5# + 64H(# (*# H(# PA&HA16&54P4'4*G# G'(8G(n# '7(XX4%,%:
d('P,9,*(# (1*# 496&+*5* (H J&O*(X&AH(1# (XX(*1#5HG 14+ P'(1# 1G8GRHL 6',14(#
OGHO" 4+ (# (*# 4510XX41,5%(# NG6,*AMO(# ,410f # 1&5*# + 64H(9(5*# ,66,+01 DM * 5*
0*4'41,*A&5# 04 1.5H+&9(# H(# /(558U 0%# +G X+ %* 4nft6+O1# A5X&+9,*4&5# HO# 6, *4(5*#
(1 X, 94" (HLO+ (#+,66&+*#P G5GX4% (@+41MO(

#

1* O181=9%"(#"%" *1*+0%*0+,'(9(5*# 6+&%N(# HO# -]_n# ' # -,P,6(5*45(# 45NAP(# '(1#
%,5,0U# %, %4MO(1# X,8&+41,5%# 45144 ' # *+ BEFMAHO, *(+1AMO(h# )7,P1&+6*4&5#
+,64H(N# ("(# (1*# PA(SH# *& G+G(n# B&GH 51X&+9B(# 57(U(+%(# 6,1# H745%(+ %*4&5#
9G*,P&'AMO(h# ~(1# MO,'4* G 1# X&5*# H(# ' # -,P,6(5*45(# 05(# 9&5&*NG+,64(# H(# 6+(94(+#
%N&AU# 6&0+# '(1# G64'(614(1# 6,+*4("(In# 9,'|+G# '7,66P&1A&BY H(# *+&OP'(1#
61.%NAMO(th#

#

1% 1-.(8HH"%* * HNAPA*(O+HEH(#' #*+ 519411485#1.5,6*AMO(#6,+# P'&%,|(# H(1#%,5,0U#
%, %4MO(L# (*# 1&HAMO(Ln# ' # /,98&*+AI45(# HA9450(# '# *+519411485# (U%A4* *+A4%(# |
0%,9,%(h# AN(W# '7,HO*(# (*# '7(5X,5M ("(# (L*# 45HAMOSB (5# %,1# H7G6A@(1#

I"#$%&'()"*$ &~ /0&$0&$1231* 3%#(50*/(36&$0EB190/88&1231<*0&:=>& B>&
<D} BY-NC-ND ]



IG5G+,'41G(1# &O# 6,+*4("(ABH#I41# 05(# *&U4%4*GH# %0* SGL(E ¢ '&P, (9(5*# P4(5#

*&'G+G(# (*# 1(OP'(# 9jO(# ,884+# 05# (XX (*# 61.%N&*+&6(# X, 8&% BHFH&51*4*0(n# H,51#

7G> *#,%*0(H#H(1#%8&55,411,5%(1n#'7,5*4G64' (6*AMO(#H (HY%N&AUHYN (WH #XE9 (#(5%(45*(1
1% 2H1/18#"%* _ASNAPA*(0+#16G%AXAMOH H(#' #+(%,6*0+(#1.5,6*4MO(N#5(0+&5, (# (*#1'4,' (4
A5HAMOG (#(5#*NG+,64(#,HHA*48(#H,51#' (1#G64' (6 14(1#6,+*4("(LEH#'T HO*(n#' #34,1, PA5(#,
H# 5&9P+(0U# (XX(*1# 45HG14+P'(1# 5(0+&'&IAMO(1# ,"5*# [01IMO7m# O5# +41MO
H7(5%G6N,B*N4(1#*&UAMO(LEE80+80(#H7 (XX (*#45HOYBVDD, *AMO(N# 14,1, PA5 (#

6(+O(# HE6+41(H0&5%8&94* SHHET 05 (H%&5*+,%(6*485H#&H,'(h#

Yo% 2. =H&1-1(%* _M#%,0L(#H#' #X+GMO(5%HH# L(1#(XX(*1#45HG 14+, P'(1#5(0#& ' &I4MO(1
'(#I&B4+,9,*(#(1*#05#IGHAY%, O(5*#H (# 1(%&5HEAN 68.0+# ' (#*+,4*(9(5*#H(1# G64'(614(1#
6,+*4("(L# H(# 7, HO*(# (“# H(# '7(5X,5*# H(# 6'01# H(# E# ,51# ,4514# MO(# H,51# '(1# G64'(614(14
IG5G+,'41G(1#+GX+,%* 44 (1h#

#

1*PE=@)"2(1"%  * B+&H+&IO#HH(#' #SNG5.*& 5(NHERE5%46, #A45*G+*#+GLAH(#H,51#
1,#9(4"(0+(#*&'G+ 5% '&%, (# ,4514# MO(# H,51# 1 # 1& OP4'4*G# 496&+* 5*(# H, BRAF(,0

MOA4# 6(+9(*# 1&BB[(%*4&6, +# B&AH5*+,901%0" 4+ (Itt X, 4*ni ("(# (1*# 6,+*4%0'40+(9(5*#
A5HAMOG (#H,51#' (1#%+41(1#G64' (6*4MO(L#1GBO+(L#(*#H, 5 1#'7G* *#H(#9 #G64'(6*4MO(h

#

J<;1&814)=H"% * *5 '&IO(HH(#' #M,+P,9,WG645(#,. 5*#05(#(XX4%,%4*G#%&96,+,P'(#

9,41# 05(# 9(4"(0+(#*&'G+,5%(n# '7"U%,+P,WG645(# 6(0%# j*+(# 6+(1%+4*# (5# 6+(940+(#
A5*(5*4&5# H,51# '(1# G64'(614(1# 6,+*4("(1# ,8(%o# &O# G5G#'41,*4&5# 1(%&5H,4+(# &O#
10P1*4*0@05# *+,4%(9(5*# 6,+# " +P9,WG645(# 58&*,99(5*# (5# %,1# H(# 6+&P'O9(# H(#
*&'G+, 5% (H#

#

%% )B)(H&L)(1-* _*  H(# 9GY%,5419(# H7,%*485# (5%&+(# 45%&550n# '(# IG8G*4+ %G+, 9# (1%
6+G%&541GH H,51# '(# %, H+(# H7G64'(614(1# 6,+*4("(1# H(# '7,HO™(# (*# 6(0*# j*+(# 0*4'41GH
118%4, *4&5H680(1#G64' (614(1#| G5GHGAL it
1*B&)/1816#"%*_H(#9G%,5419(#6+8&Y%NH#H(#%('04#H(# #-,P,6(5* 4584 GI,P, 45(#

0*4'41G (#(5# ,118%4, *4&5#6(+9(*# H(#+GHOA+(#H(# 984*AGH NN/ 3G %, HO™ (1#

6+G1(5% 5*#05(#G64' (614(#6,+*4¢(h
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A% nHL-#+%* % 5% 05# 9G%,5419(# H7,%*A&5H#QM) # {&541,94H(n# ,0%+(X&41#
+G1(+8G (#,0U#*+,4%(9(5* 1#H(1# G64' (6 14(1#6,+*4(" (1#(5#,11& %4, *A&5H# O3 HOAY# O

G*Gi#t +(*4+G(# HO# 9,496N6, 41# 05# 5¢t ,6+01# 1,# %&99(+%4,'41 *4&5# mit %,01(# H(# ' #
X+GMO(5%(# H(1# '4*N4, 1(1# +G5, (1# &P 1(+8G (1# %N(W#'(1# 6,*4(5* Lh# N(**(# X+GMO(5% (# G
P(,0%&06#98&451#496&+* 5*(#H,51# (1#6&60' *4&51#, 14, *4RAGEH+&HOA*# #(1*#*&0[&0+1#
%8&99(+%4,'41Gh#

#

#

V(+1#H(1#,5@64' (6*4AMO(1#HFEAG5G+,*4&5#

#
25(#8451*,45(#H(#5&08(,0U#9GHA%,9(5*&&*#G*GH#HG8('&66G 1#%(1#H(+540+(1#E5G(1
H&S*# %(+* 451# 1&5*# 10+# '(# 9,+%NG# &0# &5*# &P*(50# 05(# ,0*&+41,*A&5# H(# 941(# 10-
9,+%NG# (*# 1&5*# (5# %&0+1# H(# %&99(+%4,'41 *4&5h# | # 6'06 (#-{OHB(BIG+48(5#
H7,5*4G64'(6*4MO(1# HG[M#%&5501# (*#,1411(5*# 1(‘&5#05# 9j0(# O&H(# H7,%*4&5#9,41# ,8(%
*&0*(X&AL1HYo(+* A5(1#,9G 48+ *A&51#/(1#,0%+(1# 1&5*#H(1#,5* 4G 64 GHAKALT H0*#
H(#9GHA4%,9(5* 1##&+6N(‘45y# A5HAMOG 1# 1044 8(11# 6+ G %4 1# H7 G 64" (BLAHOSH H(#

0p1#,5*4G64' (6*AMO(1# (1*# 0*4'41G# (S5# ,1 1 &YBIYAREBE+ 4%(9(5*# HG[M# (U4 1* 5*# 6&0+#
J019(5*(+#'7(XX4%, YolHG

#

#

[(1#,0*+(1#9&' G%0'(1#0*4'41 G 1#

#
_&5# 589P+(# H(# 9GHA4%,9(5%1# &5*# HGI&S*+GH MBS, 54%8&580'148,5%(# H,51#
Vo(++,45(1# %&SHA*A&51# 6,+*4%0'40+(1h# 451844 QBIN&1=#U 1801# X&+9(#
H7N.H+8%8&+*42&B(0*# j*+(# 0*4'41G(# H,51# '(1# (5%G6N, &6, *NA(1# 1+,8(1# H(# '7(5X,5*#
:1.5H+&9(# H(# b(1*># &O# '(1# 1.5H+&9I(1# H(# /,5H, T/ (XX5(+h# ?5# *+ 4*(9(5*# 6,+#
#- -7"./6.876H"%* @7-1#"% ## GI,'(9(5*# 9&5*+G# 18&5# 0%4'4*G# H,51# ' (# *+,4*(9(5*# H(#
'7G64'(614(#H(#y&[(854¢£.8
JTF:)(14.61-#+% n#ASNAPA*(O+H#HEH'T, 5N H+, 1(#%,+PEBMAGHH, 51# (#*+,4*(9(5*#HO#
' 0%&I# (*# H(# 'TN.B(+*(514&545*+ %+54(55¢ (1*# G, (9(5*# (96'€&.G# % &99(#
JH[08,5*#mi# #1 +P,9, WG 6456 80+#18415(+#%(+*,45(1#G64'(6LA(1#6,+*4("(L#+GX+86* 4+(1h#
#
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)(1#45N4APA4A*(0+1#%, %AMO(1#* (' 1# RO 18 H#AH ' BHE) +HH=#"U#' #3#- . +H#=#"% R5*#
+G%(99(5*# 9&5*+G# '(0+# 45*G+j*# % &9 (# *+,4*(9(5*# H7,66&45*# H (# YoGEME L1 #
9,41# '(0+1# 6&*(5*4("(# (XX4%,%4*G# (1*# | 148%HGE 5&IP+(0U# (XX(*1# 45HG14+,P'(1#
\,1,5#(#, hn#<C!=>h#
#
N&5%(+5,5*#" #+G1&'0*4&5#H(1#16,19(1#45X,5*4' (1n# &0*+(#'(1#%&+*4%& H(1n# 05# *+,4*(9(
N&+9&5,'# m# P, 1(# HA(&L;.'L;(#+% *17(1*# +G8G'G# 6'01# (XX4%,%(# MO(# '(# V4I,P *+45#
\,5%&%cH#(*#, hn#<Clk#
#
#

W)#F()-9)>%-6"'+)0>"# #
#
?5(# G64'(614(# (1*# MO,'4AXAG(# H(# +GX+,%* 40(# "@#1%d+41(1# 57&5*# 6,146q#
%&5*+0'G(1#6,+#05#*+,4*(9(5*#9GH4%, 9 (5HCUB# % &5HOAY, 51#*&01#'(1#*+,8,0U# L(#
+,66&+*,5*# m# %(# 10[(*# 4'# (1*# 45HAMOG# MO(# <C# m# =C# ~# H(1# G64'(614(1# 1(+,4(
+G141* 5*(1#g#,0#*+,4*(9(5th#
),51# 05# PO*# &6G+,*4&55('# ', # 6N,+9,%&+G141* 5% (# (1*# HIZ&SFA, # /B $# 6, +# 05(#
f #6(+141* 5% # H(1# %+41(1n# H(# 5,*0-HEAEO(# %(+*,45(n# 10XX41,99(5*# X+GMO(5*(1#
(*@O#HGGOH(1t9, 'l +@&', #6+4(#+G 0D (r H 604.#, 0# 9& H1#H OU#, 51t HD5( #
9GH4%,*4&5# ,5*4G64'(6*4AMO(# # 6+4&+4# %&++(%*(9(5*# 6+(1%+4*(n# %N(W# 05# |
%&96'4,58h# ~(',# 1066&1(# 05# H4,15&1*4%# %&++(%*# H(#HMH#A(B,:61(0H&R6+41(1#
H7&+4145(# 61.%N&IO5(# &0# %,+H4,MO(# G H05(# 0*4'41,*4&66+&6+4G{HO#
*+ 4*%(9(5*h#
[(#5&9P+(#H(#9GH4%,9(51#0*4'41G1# (*#' #HO+G(#H70*4'41 *4&5#H(# %N,%05#H7 (QU#5(# >
,2%*0("(9(5*#6,1#%&51(5101h#B(1%5G,59&451#%4',114MO(9(5*#+(%&99,5HGH#H (#6,+'(+#
H7G64'(614(#6N,+9,%&+G141* 5*(#&0#+GX+,%*,4+(#,6 +O1#'70*4'41,*4&5# (5#9&5&*NG+,64(;
9&451# <#9GH4%,9(5*1# ,5*4G64'(6*4MO(1# H(HEBN& XD, % &' &IAMOHHAX X GAE*Q&0#
H705(#P4*NG+ @4 ¢ ,6+01#,0#9&451#<# 55G{H (#*4*(9(5*#,5*4G64'(6*4AMB(+&HA(#,#
y|,5n# <C C<Hk#&" P&+, *48(# -+&06# X&+# *N(# 3*OH.# &X# $64'(61.n#H DIDSH Lu+# %(1#
+(%&99,5H,*4&51#H&A8(5*#j*+(#,H,6*G(L#(*#+GG8,' 0G (1#(5#X&5%*4&5#H (#' 71 (#HO#6,*4(5*#
(*# HO# *.6(# H7G64'(614(h# S,+# (U(96'(# 6&0+# '(1# G64'(6( A f+&6N(H# HO#
5&0++411&5# 6N,+9, %&+G141* 5% ((# 6(0*# j*+(# XXAHIE# "# 9&41# H7GB&'0*4&5# &O0O#
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(5%&+(# (5#6+G1(5%(#H705#1.5H+&I# H(#A,19011(5# MOGH (18196&+G 141* 5*#H,51#
O5(#,+I(#O,[&+4*GH#H (#%, Th#
#
25(# %&5XG+(SYHH %&51(5101# 10+# ' # 6+41(# (5# %N, +I(# H(1# G64'(614(1# 6,+*4("(1#
+GX+,%* A+(1H6&5%'0# MOTA'# G* A*# 0*4'(# H70%4'41(+# O5(# PA*NG+,64(# (5# %, 1# H7GY%N(
9&451# <# 9&5&*NG+64(1h# B'# X,0%% *&0*(X&AL# | +H(+# m# '7(16+4*# MO®# '7,11&%:¢
H7,5*4G64'(6*ANIB(UB&L(# m# O5# +41MO(H# ,%%+0# HAGKKEI4H PY# B'# (1*# H&5%#
+(%8&99,5HGH7, 118%4(+#<HISEDH, . 5*#H(1H#O&H(1#H7,%*4&5H#HAXX G +(5* L h#)#§01
'705(# H(1# H(OU# 9&'G%0'(1#,118%4G (1# (1*#05# ,5*4G64'(6* 4 NIGBEEH, *4&58(%on#
6,+#%&51GMO(5*N#H(1#45%(+,%*4&51# (5W.OHAMIQQH+ #+G  H,6*(+#' #6& L&' &IA(HH(#' #
1(%&5H(h# /(1# ,5*4G64'(6*4MO(L1# H(# H(+540+(# IG5G+,*4&5# &5*# HT,4" (0+1# 6+41# (5# %&¢
%(1# %&514HG+ *4&51# MRHYB&+A6*A8&5H (*# 1&5*# 6&0+# ' # 6'06,+*# 45HAMOG1# 6&0+# OF
0*4'41,*A&5H#(5#,118%4, *A&5H#HTO5#*+ 4%(9(5*HABHMGUERYo(**(#6,+*4%0" +4*GH5 (#6 (+9(*#
6,1# O5(# IG5G+,'41,*48&5# H(# Yo(1# *+4%(9(5*1# ,11&%4,*4X1# (5# H(N&+1# H(1# 6,.1#
A5HO1*+4,'41G 1h#S5HBMHRT #6, 1# (5%&+(# G*GHHGI&E*+GH#O5(# 106 G+A48+4*GH+G (" (#H(#Y
x4 4%(9(5*1#10+# (1#,5%4(S0# P #(*#, hn#<C O
S'014(0+1# X,%*(0+1# 6(08(5*# %&5HO4+(# m# 05(# 6N,+9,%8&+G141* 5%(0UHR 5G4 #
+(*+&O0B(HH(1#X,%*(0+ 1#(U*G+4(0+ 1#&O#H (1#X,%* (0+ 1#%896&+*(9(5*, 0U#MOA#6 (08 (5*#1j5(-
'7(XX4%, Yo THETAG 64'(6*AMO(LEHMORA

# ' H%E&(UAL*(5%(HHT054#H4,PO*(#9,'# GMO4'4P+Gn#H705(# (5H&Y%+458&6 *NA(#*N.+& H.

&O#H(#HG1GMO4'4P+(1#N&+9&5,0Un
# H(1# 6(+*0+P *4&51# 9,+MOG(1# H(# '7N.I405(# HERUSAE(H ,0*+(1# 1&99(4'#
4++GI0'A(+B6&& 419(#

# 05(#9,08,41(#%&96'4,5%(H
#
I(1#9G%,5419(1# H(#+G141* 5%(# ,0U# 5*4G64'(6*AMO(1# 1&F* B (*#90*4X, %*&+4{'1h
B'1#(OP' (5*#GI, (9(5*#HG6(5H+(#HO#14*(#H7,%*4&5#H(1#9GHA%,9(5* 1h#(6(5H, 5*#*&01#
'(1#9G%,5419(1# 941# (5# [(O# &5*# 680+# 9j9 (# %&51GMO(5%(# 05(# P,411 (# H7,%*484*GH# H(L:
5*4G64'(6*4AMO(Eh#
)(1# 9G%,5419(1# 5&5# 16G%AXAMO(1# 1&5*# GI,'(9(5*# 1806t&55G 1# H,51# ' # +G141* 5%(#
OU# *+4%9(5*1h# $5# (XX(*# *&0*(1# '(1# G64'(614(1# 6(08(5*# j*+(# &O# H(8(54+#
6N,+9,%68&+G141* 5*(1# 9jO(# 14# %(+* 45(1# 1&5*# 6'01# m# +41MO(# :HGPO*# H,51# '7(5X,5%(
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X+GMO(5%(# 8X(# H(1# %-+A41(1n# G64'(614(1# 6,+*4("(1>n# H7,0%+(1# 185%# +BX-+LA6* 4+(1#
I+, 5H(#9, [&+4*GH#HE5*4G64' (6*4MOGMO(AVO#1&4*# (0+HO&H (HH7,%#&5h#

#

S'014(0+1#N.6&*NOL(1#&5*#G*GHG 41 (1#680+#(UB'AMO(+# (1#9G %, 5419 (1#H HREG 141*,5%(

-#

#

'(1#*+,516&+*(0+1#80*AH&IO(L #R# ' # 6N,+9,%8&+G 141* 5%(# 1(+,4*# HO(# m# 05 (#
10+(UB+(114&5# H(1# *+,516&+*(0+1# 90*4H+&IO(1n# 6+G1(5*1# ,0# 548(,04# H(# ' #
P,++40+(# NGOTB%GEN, 4MO(n# MOA# ,110+(5*# H(# X t&5# ,%*48(# ' # 1&+*4(# H(#
5&9P+(0U#9GHA%,9(5*1#'46&6N4'(1#H&S*#X&5*H#6,+*A(#' (1#, SHMGEH (6*
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9&'G%0'(1#,5*4%8&580'148, 541N

#
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B6N.14&6,*N& &IAMO(1#(5*+,5,5*#H(1#%+41(1#%&580'148(1# MO (**(5*# (SH[(O#H (1#
6+&%(1014585#496,%*G1#6'F80*4&5# H(1#  5*4G64' (6* 4RO LX&5%*4&55(9(5*#
94*&YN&SH+4,'# &O# (5%8&+(# %&06', |(# G'(%o*+AMO(H# M# 6, +*4-+# HE] GASBYAMES
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#

' #IG5G*AMORH6,+*4%0'40+(9(5*H HBE GBAH (5% (#H, 5 1#' (# 1. BRIOHH(#)+,8(*#
8(%#'7,*G+ *4&5# 985&IG5AMO(# HO# 37 FI# %&H,5*# 6&0+# '(1# %,5,0U# 1&HAMO(1h#
A1# H(+54(+1# H(84(55(5*# 5&5# X&5%*4&55('1# (*# 185 H&5Y%# +G141* 5*1# 0
5*4G64'(6*4MO(1#%4P' 5*#%(1#%8B,0Uh#

I(# %N,96# H(# ' # 6N, +9,%8&+G141* 5%(# ,0U# ,5*4G64'(6*4MO(1# (1*# 05# %N,96# 8, 1*(# (*#
(5%&+(# ', +1(9(5*# 45(U6'&+Gh# /&+1MO705(# 6N,+9,%68&+G141* 5%(# ,0U# *+,4%(9(5*1# (1*#
G* P'A(n# 1(&5# 'TG*A&'&IA(# (*# ' # |+,84*G# H(1# %+41(1# G64'(6*4MO(Ln# '(1# *NG+,6(0*4N
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(11(5*4("(O(5*# 6+G%&541GH %N(W# '7(5X,5*# 1&0XX+5% H7G64'(614(# 1G8O+(n#
IG5G+, (9(5*# +GL(+&# m# ‘701, 1(# N&LBA* A(+# %, +# 6808,5*# j*+(# 9,'# *&'G+G# H,51# '(1#
6+(94(+1#[&0+1#HTA51* " *A&BhH#N(**(#%0+(#%G*&IO5(#6808,5*#HO+(+#H(OU#M#*+&41# 5
P, 1(# 10+# O5(# ,'49(5* *A4&5# +A%N(# (5# YAH(# |+, 1# (*# 6,08+(# (5# 1OYsAKEH (,On#
X,8&+41,5% A514# '7,66,+4*A8&5H# H(# %&+61# %G*&5AMO(1# MO4# %&51*4*0(5*# 05(# +(1
G5(+IG*4AMO(#%G+GP+, (#HAXXG+(5*(#H(1#1'0%4H(1#N, P4*0(" (9 (RHBB HBMO* (#5(#
+(96',%(# 6,1# ,0*&9,*AMO(9(5*# '(1# *+,4*(9(5*1# 6N,+9,%&'&IAMO(1# 9,41# 6(0*#
B(+9(* *+(# H(# +GHO4+(# ' (# 5&IP+(# H(# OGHA%,9(5*1# ,11&%A4G 1# '&+1# H705(# 6&' *NG+,6:
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#
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#
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%(# *.6(# H(# Yob0A-14(# 6(+9(*# H(# HA9450(+# %&514HG+,P'(9(5*# '(# 5&9IP+(# H(#
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H7(XX(*1#45HG14+,P'(1#'4G1# m#'7 &6 GRjAU&BBE (# 1 (1# %&96'4%,*4&51# : 45X (%*4851n#
%G+, *A&51#H (1#X &85 1#% &I54*4BB G +4(0+(1#&O0# (5% &+ (H M

?5# P4’ 5 6+G&6G+,*&4+(# X, 4%# H(# 90'*46'(1# (U,9(51# (1*# 5G%(11,4+(# ,8,5*# HTG* P'4+# |
* 6(# H(# %N4+0+14(# '(# 6'01# ,H,6BEHGPO*(# 6,+# 05# P4',5# %'454MO(# 10484# H(# 6'014(0+14
(UB'&+,*4&51#6(+9(** 5*#H(#'&%, 41 (+#' (#1856 4" (6*4AMO(#: (U6'&+,*4&5# G TE#BAMO(n#
BA@# %G+QR'J&9&I+,6N4A(# 6,+# $941148&5# H(# S&IU&RSB J$Sy >h# B'# %&584(5*#
GI,'(9(5*#H7G8,'0(+#'(# +41MO(# H(# HG X4%4*# 5(0+& &4 NBRGBYRA+(# m#t 7, 4H(n# (5*+(#
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#
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x4 A%(Q(5*1# +(', *AX 1# M# P, 1(# H(#8GIG* 0Uh# ~0™*0+("(9(5*n# (5# |X+AMO(# (*# (5#]9G+4MO(#

| *A5(# (#*+ 4% (9(5*# H(# '7TG64'(614(# (1*# *8&0+5G# 8(+ 1# H(1# 6+, *4AMO( 1R 644%68Q(" (1#

* SHAL# MO7(5# J14(n# (*# 58&*99(5*# (5# BSH(n# '7(51(415(9(5*# 9GH4%,'# A5*Ol+(# '#
%6&55,411,5%(# H(1# 6' 5*(1# OGHA%AS5, (1# (*# '(O+# 0*4' AT\ 4RIBH+* # # V%o WMOTW

A P+(+,n#<CCH'(0+(5* 45#(#, hn#<CHB(0'(1#MO(MO(L#G*OH (1#1(#1&5*#45*G+(11G (1#
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#
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6+484'Gl4,5*# '70*4'41 *A&5# HT05(# 1(0'(# (160%(# 8GIG*,'(n# e0(MO(L# X&A1# ("(# 6(0%# j*+(
118%AG (Hm#HO#' 4*nHHBHI P (0-++ (#&O# HO# 10%+(n#MO(# % (#184*#6&0+#9, IMO(+#'(#1&u
&OHT&H(O+#H(# #6' 5*(HE&OH6&O0+#,9G ' 4&+(+# (LH(XX (*1#(19h£96*G 1

#
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3N, +9,#(*#, hn#<Cl=h#

o I W W O O W W OE OH W W OE OE W W OE OE W W OE OE W W OB

I"#$%&'()"*$ &8 /0&$08$1231 3&H(50*/(36&$0E8190/&&;&1231<*08&:=>& C=%
<D} BY-NC-ND ]



K@ 1=#(8&%0*WD;; %" #8H#O6#()* *

#
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H419%46'45(#H,51#' MO(" (# (" (# (1*# G*OHAG (h# F&O1#*(5*(+ &5 1# 4%A# H(# X, A+ (# 05#6&45*# 10
HAXXG+(5*(1# HGXA54*4&51n# H(# %&96+(5H+(# '7(S[(0# I'&P,'# HTPABEAIABHIAGH (*#
(5XA5HH(HHG*(+945(+# (1#45HAY%, *(0+1# (1#6'01#6 (+*45(5* 1#H, 5 1# (#%, H+ (#H (86 (** (#G*OH(|
#

#
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#
B'#(1*#HAXXA%A4' (#H (#*+&08(+#05(HHGXA54*A&5H#H (#'7, %% (114PA4' 4*GHMOAH 1&A*HMH' #X&
(4 MOA# 5(# 8,+4(# 6, 1# H705(# ,66+8&Y%N (# m# '7,0%+(h# N(1# HGXA54*4&5 1# * 5*0*# G*+&4*(1m;
| +H(LHL&5 (#6'01#1&08(5*#+O1#8, |0(Lh#/ #90™*46'4%4*GHH(1#,66+8&%NQAEB G bE
H(#HGXA454+#05#%, H+(#%8&5%(6*0( #%', A+#(*#054XAGN#*80*(X&ALHY(+* 45 (1#HG X454*4&E
H7&+4(5*(+# (#HGP, *#*NG&#4MO(h#
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| #68114P4'4*GHHT,%%GH(+#mH#O5# 4(0#&OHMHOSH1 (+84%(n#/7,%%(114P4' 4*GH#6&11OH (+,-
X&A1# 05(# %&9I68&1,5*(# 9,*G+A("(N# 16,*4,'(# ' AG (# ,0# 1(+84%(># (*# 05(# %&96&1,5*(# 6'01#
ASHABAHO("(# (*# 1&%4, (# ' 4G (# , BHDE 04 1(+84%(>h# ), 51# (# %, H+(# H(#'7,%%(114P4'4*Gn
5&5# 6, 1# M 05 (# 1*+0%*0+(# H(# 1845# 9,4 BHAMOBMH H(# 1, B*A# ,5*4G64'(6*AMO(1># 4'#
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