
39

 !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=:>###############?2@*42@27*A

 !"#$%&'$&%(#)
*(#+(#,-./0#

 !"#$%!&'%()*+%#,-./(0-0*12',#,/'3!*4$&#0-5%#3!6

)BCDEB#FG#H;EBCI;#/JKDGEH;LM

12340456738403# 704.900:# 8/;3268# <5:# =>40385900:# >4# ?-0@A630-8400:# <9B3@24>6C(# !3=56<D903#
E6<F3</#<3# F424@>92/=>/@/#8/;3268#:@#4>2/;->-#<9B3@24>6C# -# 742-;6D06G#E356>/.06G#04-A6(# HI:=38403#
?-0@A6C#8/;3268#-#<9B3@24>/.03B-#=-=E65J=>86(#
7&89$,#*/&$,!:*5-N21-9#O3P2.1Q4*A9#02@*Q1R*A9#*,+4-484-#O3P2.1Q4*S9#T8,.U*S#5-N21*5<#

V3#W#OQ5,*R#XQ+*5#8#+8+0*@6+45*#*+,85Q@Q#P1*A#02N8O85Q4-#4Q.-Y#O31ZQ5,-Y#@QO9#5#A.2P8#
5+*# 712PQOA,-#N8@-#N#1*5,-P-9# 5*@6,-P-9#O2N125*@6,2#+0*@6,2# WO*Y+,[5Q@-#801Q5@*,,A<#
)#+8XQ+,-R#8P25QR#01Q.4-X,2#UA#*O3A#\#54*@3,Q#5#O3P2.1Q4-X,2P8#02@*4-X,2P8#13Z-P*<#
D+4Q,,*Y# 55QZQ\46+A# ,QY5-]-P# O2+A7,3,,AP# @[O+6.272# +0*5425Q1-+45Q<# ^8XQ+,8#
O3P2.1Q4*[#5QZ.2#8A5-4-#N3W#,QA5,2+4*#031*2O-X,-R#5-N21*59#A.*#\#2+,25,-P#P3RQ,*WP2P#
T21P85Q,,A# 5@QO,-R# +418.481<# )2O,2XQ+# 5-N21XQ# 01Q.4-.Q# I.1QS,-# 02.QW8\# ,QA5,*+46#
W,QX,-R# 0218_3,6# 0*O# XQ+# 01253O3,,A# 5-N21*5<# ;2P8# O2+@*OZ85Q,Q# 012N@3PQ4-.Q#
5*OW,QXQ\46+A#Q.48Q@6,*+4[9#2+.*@6.-#W`A+85Q,,A#P*+UA#4Q#12@*#5-N21*5#8#+4Q,25@3,,*#4Q#
12W5-4.8#O3P2.1Q4-X,272#02@*4-X,272#13Z-P8#OQ+46# WP278# W12N-4-# 5-N21X-Y#012U3+# 5#
,Q_*Y#O31ZQ5*#N*@6_#O3P2.1Q4-X,-P9#+01-A4-P3#12WN8O25*#O3P2.1Q4*S#5#I.1QS,*<#

K34Q#08N@*.QU*S#a#O2+@*O-4-#5WQ\P2W5`AW2.#4Q#5WQ\P250@-5#5-N21*5#4Q#O3P2.1Q4*S<#
)-5X3,,[#012N@3P# W5`AW.8# 5-N21*5# 4Q# O3P2.1Q4*S# 01-O*@A@-# 85Q78# 4Q.*# 8.1QS,+6.*# 4Q#

WQ18N*Z,*#,Q8.25U*#A.b#H<#E2PQ,[.9#c<#d53OQ9#e<#H@P2,O9#E<#/Q@69#G<#/ZQ,OQ9#f<#d8P03431#
4Q#*,<#DO,Q.#012N@3PQ#P*+UA#4Q#12@*#5-N21*5#8#T8,.U*2,85Q,,*#O3P2.1Q4-X,272#02@*4-X,272#
13Z-P8#5+3#Z#5-PQ7Q\#N*@6_#+-+43P,272#O2+@*OZ3,,A<#

)*O2P-Y#QP31-.Q,+6.-Y#,Q8.253U6#E<#/Q@6#+@8_,2#WQW,QXQ\b#g^6272O,*#*O3A#O3P2.1Q4*S#
241-PQ@Q#5+3WQ7Q@6,3#5-W,Q,,A<#C*@6_*+46#13Z-P*5#01343,O8\#,Q#01Q52#,QW-5Q4-+6#+@252P#
O3P2.1Q4*A<#;*#Z9#.2P8#U3#,3#O2#+,Q7-9#,Q02@A7Q[46#,Q#42P89#]2#SR,*#2+2N@-5*#1*W,25-O-#
,3O3P2.1Q4-X,272#01Q5@*,,A#\#,32NR*O,-P#]QN@3P#,Q#_@AR8#O2#025,2S#gO3P2.1Q4*Sh<#)#
,Q_*#O,*#,Q5*46#O-.4Q421-9#+R2Z39#5*1A46#5#439#]2#,32NR*O,Q#+.@QO25Q#SR,62S#@37*4-P,2+4*#a#
4Q#X-#*,_Q#+@253+,Q#OQ,-,Q#O3P2.1Q4*Sh#i&9#+<#$j<#

J4-P2@27*X,2# 431P*,# gO3P2.1Q4*Ah# 2W,QXQ\# g5@QOQ# ,Q12O8h9# g,Q12O25@QOOAh<# kQ#
+8XQ+,2P8#34Q0*#12W5-4.8#@[O+45Q#O3P2.1Q4*A#*+,8\9#5#2+,25,2P89#8#T21P*#013O+4Q5,-U45Q9#
W7*O,2#A.272#,Q12O#A.#\O-,3#OZ313@2#5@QO-#5#O31ZQ5*#WO*Y+,[\#SS#X313W#2N1Q,-R#013O+4Q5,-.*5<#
l5*+,29#013O+4Q5,-U6.Q#O3P2.1Q4*A#,3#5-.@[XQ\#P2Z@-52+4*#5-.21-+4Q,,A#T21P#01AP272#
,Q12O25@QOOA#=*,.2@-9#,Q01-.@QO9#A.#8#d53YUQ1*S#a#O252@*#Q.4-5,2>9#2O,Q.#5+3#Z#.@[X25-P#
P3RQ,*WP2P#T21P85Q,,A#4Q#13Q@*WQU*S#5@QO-#5#+8XQ+,-R#8P25QR#5-+480Q[46#5-N21-<#

)-N21-#*#O3P2.1Q4*A#4*+,2#025`AWQ,*#.Q43721*S#02@*4-X,2S#,Q8.-<#)*O2P-Y#8.1QS,+6.-Y#
O2+@*O,-.# H<# E2PQ,[.# 5@8X,2# RQ1Q.431-W8\# SR,*Y# 5WQ\P2W5`AW2.# 4Q# 5WQ\P250@-5b#
g)-N21-#*#O3P2.1Q4*A#\#+5272#12O8#+*QP+6.-P-#N@-W,[.QP-9#SR#,3P2Z@-52#12WO*@-4-9#QN2#
QN+41Q785Q4-+A#01-#12W7@AO*#2O,272#A5-]Q#5*O#*,_272<#K-#5#1*5,*Y#P*1*#P2Z3P2#72521-4-#
012#439#]2#5-N21-#\#8P252[#+4Q,25@3,,A#O3P2.1Q4*S9#SS#.@[X25-P#*,O-.Q4212P#*#5#035,*Y#
P*1*#SS#13W8@64Q42Pm#;2N429#@-_3#WQ#O3P2.1Q4*S#5-N21-#+4Q[46#5-N21QP-h#i'9#+<#:j<#

l# 5-]3+.QWQ,272# +4Q\# W12W8P*@29# ]2# R2X# 5-N21-# *# O3P2.1Q4*A# \# O8Z3# 4*+,2#
5WQ\P2025`AWQ,-P-# .Q43721*AP-9# 52,-# ,3# 4242Z,*<# l# 2O,272# N2.8# U3# 02A+,[\46+A# 4-P9#
]2# 5-N21-# P2Z846# +@8785Q4-# *,+418P3,42P# 5# 18.QR# ,3O3P2.1Q4-X,2S# 5@QO-<# l# *,_272#
N2.89# ,QA5,*+46# O3P2.1Q4-X,-R# 5-N21*5# ]3# ,3# \# 7Q1Q,4*\[# 13Q@*WQU*S# ,Q12O25@QOOA#
5# 035,*Y# O31ZQ5*<# n3# ,QYN*@6_# RQ1Q.431,2# O@A# ,3WQR*O,-R# +8+0*@6+459# 5# A.-R# X313W#
N1Q.# O3P2.1Q4-X,-R# 41QO-U*Y# 5-N21-# P2Z846# 01-52O-4-# O2# 5@QO-# 2+*N9# A.*# 01252OA46#
,3O3P2.1Q4-X,8# 02@*4-.89# +4Q,25@A46# WQ712W8# +QP*Y# O3P2.1Q4*Sb# gI1AO-9# ]2# 5-,-.@-#
,Q# 2+,25*# 5-N21*59# P2Z846# N84-# ,33T3.4-5,-P-9# .218P025Q,-P-9# ,35*O025*OQ@6,-P-9#
.2,412@625Q,-P-#1*W,-P-#7180QP-#*,4313+*5#4Q#,3WOQ4,-P-#O2#WQ0125QOZ3,,A#02@*4-.-9#
,32NR*O,2S#O@A#+8+0*@6,272#N@Q7Q<#E-+-#U*#P2Z846#RQ1Q.431-W85Q4-#O3A.*#81AO-#A.#,3NQZQ,*9#
Q@3#52,-#,3#12N@A46#SR#,3O3P2.1Q4-X,-P-h#io9#+<#pj<#F.#P-#NQX-P29#5-N21-#P2Z,Q#55QZQ4-#
Q41-N84-5,2[#2W,Q.2[#O3P2.1Q4*S9#2O,Q.#OQ@3.2#,3#\O-,2[<#?1243#SR,\#5QZ@-53#W,QX3,,A#
O@A#+4Q,25@3,,A#4Q#12W5-4.8#O3P2.1Q4*S#+4Q5-46#5-N21-#,Q#0313O25*#02W-U*S#5#+418.481*#
O3P2.1Q4-X,272#02@*4-X,272#13Z-P8<#

G@[X25Q#12@6#5-N21*5#O@A#O3P2.1Q4-X,272#12W5-4.8#O31ZQ5-#0*O4531OZ8\46+A#02W-U*AP-#
NQ7Q462R# WQR*O,-R# O2+@*O,-.*5<# )+*P# 5*O2P3# 41Q.485Q,,A# O3P2.1Q4*S# H<# q*,.2@6,2P# A.#
01Q5@*,,A#,Q12O89#5-N1Q,3#,Q12O2P#*#O@A#,Q12O8<#;Q.2Z#5*O2P-Y#WQ18N*Z,-Y#O2+@*O,-.#f<#
d8P034319#OQ[X-#5-W,QX3,,A#O3P2.1Q4*S# =O3P2.1Q4-X,272#P342O8>9#41Q.48\#Y272#A.#gm#
*,+4-48U*Y,8#+-+43P8#O@A#01-Y,A44A#02@*4-X,-R#1*_3,69#5#A.*Y#*,O-5*O-#241-P8[46#5@QO8#



40

  !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=:>###############?2@*42@27*A##

01-YPQ4-#1*_3,,A#_@AR2P#.2,.813,4,2S#N21246N-#WQ#72@2+-#5-N21U*5h#ir9#+<#&::j<#
)QZ@-53# P*+U3# 8# O3P2.1Q4-X,2P8# 02@*4-X,2P8# 13Z-P*# ,QOQ\# 5-N21QP# *# 5*O2P-Y#

QP31-.Q,+6.-Y#,Q8.253U6#e<#H@P2,O<#I# +52SY#01QU*# g?21*5,A@6,Q#02@*42@27*A# +6272O,*b#
+5*425-Y#27@AOh#,Q8.253U6# 41Q.48\# O3P2.1Q4*[# A.#02@*4-X,8# +-+43P89# 5# A.*Y# 712PQOA,-#
52@2O*[46#5+*\[#025,242[#01Q5#*#+52N2O9#Q#02@*4-X,*#@*O31-#5-N-1Q[46+A#5#R2O*#5*@6,-R#*#
X3+,-R#5-N21*5#i%9#+<#o:j<#

H,Q@*W8[X-#12@6#5-N21*5#8#T8,.U*2,85Q,,*#O3P2.1Q4-X,272#@QO89#O2+@*O,-.#5*OW,QXQ\b#
g)-N21-# ,Q@3ZQ46# O2# X-+@Q# 4-R# ,3NQ7Q462R# O3P2.1Q4-X,-R#P3RQ,*WP*59# A.*# O2W52@A[46#
5-1QZQ4-# 1*W,2PQ,*4,*# *,4313+-# _@AR2P# 208+.Q,,A# N[@343,*59# *# X313W# Q7137QU*[# U-R#
72@2+*5#,QU*A#P2Z3#01-Y,A4-#.2@3.4-5,3#1*_3,,A9#A.3#+42+8\46+A#SS#PQYN84,*R#@*O31*5#4Q#
O31ZQ5,272#.81+8h#i%9#+<#%o:j<#

?12#5QZ@-5*+46#5-N21*5#A.#3@3P3,4Q#4Q#*,O-.Q421Q#O3P2.1Q4*S#72521-46#*#QP31-.Q,+6.-Y#
,Q8.253U6#G<#/ZQ,OQb#gJ@3.421Q@6,-Y#012U3+#+.@QOQ\#2+,258#O3P2.1Q4-X,2S#02@*4-X,2S#
+-+43P-<#s-#01252OA46+A#5#.1QS,*#5-N21-#a#*#A.]2#01252OA46+A9#42#A.*9#a#U-P#5-W,QXQ\46+A#
.1-4-X,Q# 5*OP*,,*+46# P*Z# O3P2.1Q4-X,2[# *# ,3O3P2.1Q4-X,2[# +-+43PQP-h# i:j<# l#
5-]3,Q53O3,272#P-# NQX-P29#]2# 5-N21-# +@878[46# ,3# 4*@6.-# Q41-N842P# O3P2.1Q4-X,272#
02@*4-X,272#13Z-P89#Q@3#Y#@Q.P8+25-P#0Q0*1U3P9#A.-Y#O2W52@A\#5-W,QX-4-#1*53,6#O3P2.1Q4*S#
5#.2,.134,*Y#.1QS,*9#W`A+85Q4-#01-,Q@3Z,*+46#02@*4-X,272#13Z-P8#O2#035,272#4-08<#;Q.3#
842X,3,,A9# ,Q# ,Q_8# O8P.89# \# 5.1QY# 5QZ@-5-P9# 2+.*@6.-# O2W52@A4-P3# 5-.21-+42585Q4-#
5-N21-#5# A.2+4*#P*1-@Q9#,QOQ5_-#A.2P8#035,-R#.*@6.*+,-R#53@-X-,9#P2Z,Q#5-P*1[5Q4-#
1*53,6#O3P2.1Q4*S#5#035,*Y#.1QS,*<#

kQYN*@6_# U*,,-P# O@A# ,Q+# 8# .2,43.+4*# O2+@*OZ85Q,2S# 012N@3PQ4-.-# 5WQ\P2W5`AW.8#
O3P2.1Q4*S# 4Q# 5-N21*5# \# 0*OR*O# 5*O2P272# QP31-.Q,+6.272# ,Q8.25UA# E<# /Q@A<# )*,# 552O-46#
8# ,Q8.25-Y# 2N*7# 02,A44A# g02@*Q1R*Ah# O@A# 12WP3Z85Q,,A# O3P2.1Q4-X,272# *O3Q@8# *#
O3P2.1Q4-X,2S# 01Q.4-.-<# )# 12W8P*,,*# 5X3,272# 02@*Q1R*A# 5-+480Q\# ,QN212P# 02@*4-X,-R#
*,+4-484*59# A.*# ,32NR*O,*# O@A# 53@-.2PQ+_4QN,2S# O3P2.1Q4*S<# ?2@*Q1R*A9# W7*O,2# 0*OR2O8#
E<#/Q@A9#RQ1Q.431-W8\46+A#4Q.-P-#*,+4-484QP-b

%># 5-N21,Q# 5@QOQ# ,QO*@3,Q# 01Q52P# .2,412@[# ,QO# 81AO25-P-# 1*_3,,AP-# ]2O2#
02@*4-X,272#.81+8t

&># 5@QOQ# 2N-1Q\46+A# _@AR2P# 5*@6,-R# *# +01Q53O@-5-R# 5-N21*59# O3# W@25Z-5Q,,A# \#
021*5,A,2#1*O.*+,-P-t

:># 01Q.4-X,2#5+3#O212+@3#,Q+3@3,,A#52@2O*\#Q.4-5,-P#5-N21X-P#01Q52Pt
u># PQYZ3# 5+3# O212+@3# ,Q+3@3,,A# PQ\# 01Q52# NQ@2485Q4-+A# ,Q# 5-N21,*# 02+QO-<# ?1-#

U62P8#,Q8.253U6#O208+.Q\#N*@6_#Z21+4.*#2NP3Z3,,A#]2O2#13Q@*WQU*S#0Q+-5,272#5-N21X272#
01Q5Q#8#021*5,A,,*#W#Q.4-5,-Pt#

'># 712PQOA,-#PQ[46#01Q52#5-1QZQ4-#+52[#42X.8#W218#N3W#2+41QR8#+8521272#02.Q1Q,,A#
WQ# 02@*4-X,-P-# P24-5QP-t# 2N`\.42P# .1-4-.-# 712PQOA,# P2Z3# 5-+480Q4-# 81AO9# 13Z-P9#
+2U*Q@6,2v3.2,2P*X,-Y#021AO2.#X-#0Q,8[XQ#*O32@27*At

o># 712PQOA,-#52@2O*[46#01Q52P#02_8.8#Q@6431,Q4-5,-R#OZ313@#*,T21PQU*St#2+4Q,,*#
*+,8[46#4Q#WQR-]3,*#WQ.2,QP-t

p># 712PQOA,-#PQ[46#7Q1Q,425Q,3#01Q52#84521[5Q4-#+QP2+4*Y,*#Q+2U*QU*S#4Q#5+480Q4-#
5#,-R9#5.@[XQ[X-#02@*4-X,*#2N`\O,Q,,A9#4Q.*9#A.#02@*4-X,*#0Q14*S#4Q#7180-#*,4313+*59#A.*#
01Q7,846#50@-5Q4-#,Q#81AO9#5-.21-+4258[X-#O@A#U6272#.2,.813,U*[#,Q#5-N21QR#4Q# *,_*#
P-1,*#WQ+2N-#i&9#+<#:u&9#:'rv:'$j<#

l#5-]3+.QWQ,272#X*4.2#5-O,2#5QZ@-5*+46#5-N21*5#O@A#T8,.U*2,85Q,,A#O3P2.1Q4*S9#QOZ3#
0`A46#W#+3P-#*,+4-48U*Y,-R#2W,Q.#02@*Q1R*S#E<#/Q@A#N3W02+313O,62#025`AWQ,*#W#5-N21QP-9#
Q# O5Q# *,_*# a# R2X# *# ,3# PQ[46# 01AP272# 5*O,2_3,,A# O2# 3@3.421Q@6,272# 012U3+89# 5+3# Z#
202+313O.25Q,2#W#,-P#025`AWQ,*<#

kQW-5Q[X-#*,+4-484-#02@*Q1R*S9#E<#/Q@6#X*4.2#,Q72@2_8\#,Q#42P89#]2#52,-#0241*N,*#O@A#
,QY5-]-R#O2+A7,3,6#5#O3P2.1Q4-X,2P8#012U3+*#801Q5@*,,A#O31ZQ52[<#?1-#U62P8#Q5421#
12W8P*\9#]2#,32NR*O,*+46#*,+4-484*5#02@*Q1R*S#,3#2W,QXQ\9#]2#SR#,QA5,*+46#\#O2+4Q4,62[<#)*,#
01-08+.Q\#P2Z@-5*+46#02OQ@6_2S#O3P2.1Q4-WQU*S#U-R#.1QS,9#A.*#PQ[46#*,+4-484-#02@*Q1R*S<#
^QP8#Z#02@*Q1R*[#E<#/Q@6#,3#55QZQ\#*O3Q@6,2[9#2O,Q.#5*,#Q.U3,48\#,Q#42P89#]2#*,+4-484-#
02@*Q1R*S# gm# 12N@A46# PQ@2YP25*1,-P# 439# ]2# 81AO# N8O3# PQ4-# WP278# O2572# 01252O-4-#
02@*4-.89#A.Q#+31Y2W,2#WQX*0Q\#N*@6_*+46#712PQOA,h#i&9#+<#:uuj<#

)WA5_-# ,Q# 2WN12\,,A# P342O2@27*X,-Y# 0*OR*O# O2# O3P2.1Q4*S# E<# /Q@A9# P-# 55QZQ\P2# WQ#
0241*N,3#12W12N-4-#P2O3@6#O3P2.1Q4-X,-R#5-N21*5#A.#5QZ@-58#+.@QO258#O3P2.1Q4-X,272#
13Z-P8#WQ7Q@2P<#lQ#8P25#O241-PQ,,A#3@3P3,4*5#12W12N@3,2S#P2O3@*#5#,Q_*Y#O31ZQ5*#U3#N8O3#
+5*OX3,,AP#A.]2#,3#O3P2.1Q4-X,2+4*#02@*4-X,2S#+-+43P-#I.1QS,-9#42#01-,QYP,*9#2W,Q.2[#
42729#]2#5#,Q_*Y#O31ZQ5*#5*ON85Q\46+A#012U3+#O3P2.1Q4-WQU*S#02@*4-X,272#13Z-P8<#

V2O2#41Q.485Q,,A#+QP-R#5-N21*5#43Z#*+,8[46#O5Q#0*OR2O-<#?31_-Y#0*OR*O#=012U3O81,-Y>#
41Q.48\# 5-N21-# A.# 012U3+9# T21PQ@6,8# 012U3O818# 13Q@*WQU*S# 5-N21X-R# 01Q5# 712PQOA,#



41

 !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=:>###############?2@*42@27*A

X313W# 5-.2,Q,,A# 5+4Q,25@3,272# 021AO.8# O*Y# 4Q# 012U3O81<# /Q,-Y# 0*OR*O# WQ@-_Q\# 02WQ#
85Q72[#+846#+QP-R#01Q5#712PQOA,<#e2@25,-P#5#1QP.QR#0*OR2O8#\#WQN3W03X3,,A#T21PQ@6,2S#
5*O025*OQ@6,2+4*#5*O025*O,2+4*#012U3O819#A.*#01252OA46+A9#WQ.2,2OQ5+458<#k3O2@*.#W7QOQ,272#
0*OR2O8#5#.2,43.+4*#12W7@AO85Q,2S#,QP-#012N@3PQ4-.-#2X35-O,-Y9#QOZ3#5-N21X-Y#012U3+#
,3#*+,8\#+QP#O@A#+3N3<#;2P8#P-#55QZQ\P2#WQ#O2U*@6,3#8#R2O*#O2+@*OZ3,,A#5-.21-+42585Q4-#
O187-Y# 0*OR*O# =U*,,*+,-Y>9# W7*O,2# W# A.-P# gm# 5-N21X-Y# 012U3+# \# T21P2[# 13Q@*WQU*S#
02@*4-X,2S#+52N2O-#712PQOA,#*#+8+0*@6+45Q#5#U*@2P89#012U3O812[#13Q@*WQU*S#5-N21X-R#01Q5#
*#+52N2O#@[O-,-#*#712PQOA,-,Q9#Q#+4QO*S#5-N21X272#012U3+89#A.*#41QO-U*Y,2#5-O*@A[46+A9#
\#,3#]2#*,_39#A.#T21PQ#13Q@*WQU*S#5-N21X-R#01Q5#*#+52N2O#@[O-,-#*#712PQOA,-,Qh#iu9#+<#
%%j<#L,_-P-#+@25QP-9#5-N21-#,3#\#012+4-P#T21PQ@6,-P#P3RQ,*WP2P#T21P85Q,,A#217Q,*5#
5@QO-<#)2,-#\#*,+4-4842P#,Q12O25@QOOA9#+02+2N2P#13Q@*WQU*S#02@*4-X,-R#01Q5#712PQOA,9#
.2,+4-48U*Y,2[#0@Q4T21P2[#O3P2.1Q4-X,272#+8+0*@6,2v02@*4-X,272#@QO8<#)-.21-+4Q,,A#
U6272#0*OR2O8#OQ+46#,QP#WP278#12W7@AOQ4-#5-N21-#A.#Q41-N84#O3P2.1Q4-X,272#02@*4-X,272#
13Z-P89# Q# 4Q.2Z# +QP# 5-N21X-Y# 012U3+# X313W# 01-WP8# O3P2.1Q4-X,-Rw,3O3P2.1Q4-X,-R#
RQ1Q.431-+4-.<#

G@[X258# 12@69# A.8# 5*O*71Q[46# 5-N21-# 8# T8,.U*2,85Q,,*# O3P2.1Q4*S9# W8P25@[\#
,32NR*O,*+46#W`A+85Q,,A#50@-58#5-N21X272#012U3+8#,Q#+02+*N#13Q@*WQU*S#5@QO-#5#O31ZQ5*<#
k2+AX-#O3P2.1Q4-X,-Y#RQ1Q.4319#5-N21-#01-W52OA46#O2#.2,.134,-R#02@*4-X,-R#,Q+@*O.*5#
a# +01-A[46# 12W5-4.8# O3P2.1Q4-X,272# 02@*4-X,272# 13Z-P89# 13Q@*WQU*S# 01Q5# *# +52N2O#
712PQOA,9# WO*Y+,3,,[# 801Q5@*,,A# 5# *,4313+QR# ,Q12O8<# lQ7Q@2P# 5-N21-# 5-.2,8[46# 4Q.*#
5QZ@-5*#T8,.U*S#5#O3P2.1Q4-X,2P8#+8+0*@6+45*b

%<## )-N21-# \# 5QZ@-5-P# *,+418P3,42P# 13Q@*WQU*S# ,Q12O,272# +85313,*4348<# n3#
012A5@A\46+A#8#42P89#]2#,Q12O#A.#\O-,3#OZ313@2#4Q#,2+*Y#5@QO-#5#O31ZQ5*9#O3@378\#+52[#
52@[#2N1Q,-P#013O+4Q5,-.QP9#A.*#5*O#*P3,*#,Q12O8#WO*Y+,[[46#801Q5@*,,A#+8+0*@6+452P<#
g)*OOQ[X-#+5*Y#72@2+#,Q#5-N21QR9#712PQOA,-,#13+08N@*.-#,3P25N-#8.@QOQ\#+52\1*O,8#872O8#
W#035,2[#02@*4-X,2[#+-@2[#=0Q14*\[#X-#2.13P-P#O3084Q42P>#012#4-PXQ+253#0313OQ,,A#SY#
XQ+4.-#5@QO-h#ip9#+<#&pj<#

&<## l#O202P272[#5-N21*5#,Q12O#WQ@8XQ\46+A#O2#012U3+8#801Q5@*,,A#O31ZQ52[<#l5*+,29#
5-N21-#\#@-_3#2O,*\[#W#T21P#02@*4-X,2S#8XQ+4*#712PQOA,9#021AO#*W#X@3,+452P#8#02@*4-X,-R#
0Q14*AR9#18RQR9#217Q,*WQU*ARt#021AO#*W#8XQ+4[#,Q12O8#8#4Q.-R#T21PQR#01AP2S#O3P2.1Q4*S9#
A.#13T313,O8P-9#P*4-,7-9#O3P2,+41QU*S#*#4<#O<#DO,Q.#O@A#NQ7Q462R#2+*N#5-N21-#5-+480Q[46#
\O-,2[#T21P2[#8XQ+4*#5#02@*4-X,2P8#Z-44*#+8+0*@6+45Q9#8P2Z@-5@[[46#02@*4-X,8#8XQ+46#
O@A#PQ+25272#5-N21UA<#

:<## F.# +02+*N# T21P85Q,,A# *# 5-1QZ3,,A# 712PQO+6.2S# O8P.-9# 5-N21-# \# +52\1*O,-P#
+2U*Q@6,-P# NQ12P3412P# 02@*4-X,272# Z-44A9# 2+.*@6.-# X313W# 5-N21-# 012A5@A\46+A#
5*O,2_3,,A# 712PQOA,# O2# 02@*4-X,-R# *,+4-484*5<# lQ# 13W8@64Q4QP-# 5-N21*5# 5-W,QXQ\46+A#
1*53,6#50@-58#1*W,-R#02@*4-X,-R#+-@9#5*O,2_3,,A#712PQOA,#O2#01Q5@AX2S#3@*4-#*#202W-U*S9#
02@*4-X,272#13Z-P8#5#U*@2P89#+03U-T*.-#02@*4-X,-R#802O2NQ,6#712PQOA,<#;2N429#5-N21-#\#
+52\1*O,-P#PQ+_4QN,-P#20-485Q,,AP#712PQO+6.2S#O8P.-<#

u<## )-N21-# 5-+480Q[46# 2+,25,-P# +02+2N2P# @37*4-PQU*S# 5@QO-# 5# O3P2.1Q4-X,-R#
O31ZQ5QR<# F.]2# 5# 020313O,*# 302R-# ,Q12O# 5-W,Q5Q5# 5@QO8# +0QO.25272# P2,Q1RQ9# 5@QO8#
WQ52Y25,-.Q9#,Q#+8XQ+,2P8#34Q0*#12W5-4.8#@[O+45Q#,Q12O9#A.#01Q5-@29#5-W,Q\#*#0*O41-P8\#
@-_3# @37Q@6,2# 2N1Q,8# 5@QO8<# ^QP3# 42P8# WQ5OA.-# 5-N21QP# WQN3W03X8\46+A# +4QN*@6,-Y#
12W5-42.#+8+0*@6+45Q<#C*@6_3#42729#,Q5*46#,3O3P2.1Q4-X,Q#5@QOQ#,QPQ7Q\46+A#5-.21-+4Q4-#
5-N21-#O@A#WN*@6_3,,A#1*5,A#0*O41-P.-#,Q12O2P<#

DO,Q.9# 5-N21-# 5-.2,85Q4-P846# T8,.U*[# @37*4-PQU*S# 5@QO-# @-_3# 5# 42P8# 5-0QO.89#
.2@-# 5*ON85Q4-P846+A# 8# 5*O025*O,2+4*# O2# ,21P# X-,,272# WQ.2,2OQ5+45Q# 4Q# ,2+-4-P846#
O3P2.1Q4-X,-Y# RQ1Q.431<# )# *,_2P8# 5-0QO.8# 52,-9# ,Q50Q.-9# 5-.2,85Q4-P846# T8,.U*[#
O3@37*4-PQU*S<#G1*P#42729#8#5-0QO.89#.2@-#O*[XQ#5@QOQ#,Q#5-N21QR#241-P8\#,3W,QX,8#0*O41-P.8#
712PQOA,9#U3#\#+5*OX3,,AP#.1-W-#@37*4-P,2+4*#5@QO-<#kQ13_4*9#413NQ#0*O.13+@-4-#U3#2O,8#
O34Q@6b#8#.1QS,QR9#O3#5*O+84,A#+4QN*@6,Q#O3P2.1Q4*A9#5-N21-#XQ+42#,3#WOQ4,*#WQN3W03X-4-#
41-5Q@8#@37*4-P,*+46#5@QO-9#A.Q#_5-O.2#541QXQ\#O25*18#4Q#0*O41-P.8#,Q+3@3,,A<#

'<## /3P2.1Q4-X,*# 5-N21-# +01-A[46# 02+@QN@3,,[# +2U*Q@6,2S# ,Q0187-9# O2+A7,3,,[#
+8+0*@6,272#.2,+3,+8+89#2+.*@6.-#\#+52\1*O,-P#+02+2N2P#5-1*_3,,A#0124-1*X9#.2,T@*.4*5#8#
+8+0*@6+45*<#l#O202P272[#5-N21*5#5*ON85Q\46+A#Q14-.8@AU*A#*,4313+*5#5-N21U*59#8W72OZ3,,A#
1*W,-R# =XQ+42# a# 0124-@3Z,-R># 02W-U*Y<# E3W8@64Q4-# 5-N21*5# +4Q5@A46# 5+3# ,Q# +52S# P*+UA9#
02.QW8[469# A.*# +8+0*@6,*# 7180-# PQ[46# 0*O+4Q58# 01343,O85Q4-# ,Q# 12@6# 01Q5@AX-R<# ;2P8#
5-N21-#5-+480Q[46#+52\1*O,-P#+4QN*@*WQ4212P#02@*4-X,2S#+-+43P-<#

o<## )-N21-# OQ[46# P2Z@-5*+46# 712PQOA,QP# WO*Y+,[5Q4-# 031*2O-X,-Y# .2,412@6# WQ#
O*A@6,*+4[#5@QO-<#I#5-0QO.89#A.]2#5@QOQ#O*\#5+80313X#WQ7Q@6,2+8+0*@6,-P#4Q#718025-P#
*,4313+QP9#5-N21U*#PQ[46#WP278#g02.Q1Q4-h#5@QO89#5*OOQ[X-#03135Q78#,Q#5-N21QR#*,_-P#
02@*4-X,-P# +-@QP<# n3# +4-P8@[\# 5@QO8# O*A4-# 5# *,4313+QR# ,Q12O89# ,3# W@25Z-5Q4-# +52SP#



42

  !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=:>###############?2@*42@27*A##

+@8ZN25-P#+4Q,25-]3P<#G1*P#42729#.2,412@6,Q#T8,.U*A#5-N21*5#02@A7Q\#4Q.2Z#8#42P89#]2#
_@AR2P#5-N21*5#T21P8\46+A#013O+4Q5,-U6.-Y#217Q,9#A.-Y#WO*Y+,[\#.2,412@6#WQ#O*A@6,*+4[#
5-.2,Q5X-R#+418.481<#

p<## L,+4-484#5-N21*5#\#+52\1*O,-P#T*@6412P9#A.-Y#,3#O208+.Q\#O2#5@QO-#,30208@A1,-R9#
,3.2P0343,4,-R# 02@*4-.*59# +01-A[X-# 0*O5-]3,,[# 1*5,A# 3T3.4-5,2+4*# O31ZQ5,272#
801Q5@*,,A<#?1243#3T3.4-5,*+46#OQ,2S#T8,.U*S#NQ7Q42#5#X2P8#WQ@3Z-46#5*O#1*5,A#02@*4-X,2S#
+5*O2P2+4*# 4Q# .8@6481-# 3@3.421Q48<# n3# P2Z,Q# 02A+,-4-# 4-P9# ]2# 0*O# XQ+# 5-N21X2S#
.QP0Q,*S# .Q,O-OQ4-# 4Q# 02@*4-X,*# 0Q14*S# P2Z846# 5-.21-+42585Q4-#PQ,*08@A4-5,*# 5-N21X*#
43R,2@27*S9#,Q5`AW85Q4-#712PQOA,QP#+52[#02W-U*[9#02_-1[5Q4-#,3O2+425*1,8#*,T21PQU*S<#
L#@-_3#.2P0343,4,-Y#5-N213U6#PQ\#WP278#W12N-4-#0*O#XQ+#72@2+85Q,,A#1QU*2,Q@6,-Y#Q.4#
52@35-A5@3,,A<#

r<## )-N21-# 5-.2,8[46# 012+5*4,-U6.8# T8,.U*[9# 2+.*@6.-# 02@*4-X,*# +-@-9# N318X-#
8XQ+46#8#5-N21QR9#02_-1[[46#+52[#01271QP89#O252OA46#SS#W,QX3,,A#4Q#5QZ@-5*+46#O2#5*O2PQ#
5-N21U*59#0120Q78[46#*#02_-1[[46#035,8#*O32@27*[#4Q#+-+43P8#U*,,2+43Y9#01202,8[46#
5Q1*Q,4-# 12W5`AWQ,,A# +8+0*@6,2# W,QX-P-R# WQ5OQ,6# 4Q# 012N@3P9# +01-A[X-9# 4-P# +QP-P9#
W12+4Q,,[#1*5,A#02@*4-.2v01Q5252S#+5*O2P2+4*#*#.8@6481-#712PQOA,<#

$<## )-N21-# +01-A[46# 013O+4Q5@3,,[# *,4313+*5# 1*W,-R# +8+0*@6,-R# 7180<# GQ,O-OQ4-#
4Q#02@*4-X,*#0Q14*S# =N@2.->#\#013O+4Q5,-.QP-#1*W,-R#+8+0*@6,-R#71809#52,-#PQ[46#+52[#
+2U*Q@6,8#NQW89#3@3.421Q49#A.-Y#72425-Y#5*OOQ4-#+52S#72@2+-#,Q#SR,[#0*O41-P.89#5-PQ7Q[X-9#
,Q42P*+469#013O+4Q5@3,,A#+52SR#*,4313+*5#5#3_3@2,QR#5@QO-<#l#81QR85Q,,AP#U6272#2O,-P#W#
5QZ@-5-R#WQ5OQ,6#5-N21X2S#+-+43P-#\#QO3.5Q4,3#5*O45213,,A#5#013O+4Q5,-U6.2P8#217Q,*#
*+,8[X2S#5#O31ZQ5*#+2U*Q@6,2S#+418.481-#+8+0*@6+45Q<#

%(<## s313W#5-N21-#5*ON85Q\46+A#012U3+#13.18485Q,,A#02@*4-X,2S#3@*4-<#^QP3#WQ5OA.-#
5-N21QP#712PQOA,-#PQ[46#P2Z@-5*+46# WO*Y+,[5Q4-#2,25@3,,A#+.@QO8#02@*4-X,2S# 3@*4-9#
2N-1Q4-#4-R9#.272#52,-#55QZQ[46#O2+42Y,-P-#13Q@*W2585Q4-#5@QO,*#025,25QZ3,,A<#?1243#
5QZ@-5-P#Q+03.42P#13Q@*WQU*S#OQ,2S#T8,.U*\#\#,QA5,*+46#13Q@6,272#5-N218#5#+313O25-]*#
2+*N9# A.*# 01343,O8[46# ,Q# 5-N21,*# 02+QO-<# )QZ@-529#]2N# 712PQOA,QP# N8@2# WQN3W03X3,2#
P2Z@-5*+46#5-N-1Q4-#+313O#.1Q]-R#013O+4Q5,-.*5#02@*4-X,2S#3@*4-9#Q#,3#2N-1Q4-9#A.#XQ+42#
41Q0@A\46+A9#gP3,_3#W#O52R#W2@h<#

%%<## )#13W8@64Q4*#5-N21*5#712PQOA,-#5-W,QXQ[46#,Q01AP#+8+0*@6,272#12W5-4.8#,Q#035,-Y#
5-W,QX3,-Y# 431P*,<# lO*Y+,[[X-# Q.4# 52@35-A5@3,,A9# ,Q12O# T21P8\# 013O+4Q5,-U6.-Y#
217Q,#5@QO-9#5-W,QXQ\#.2,T*781QU*[#+-@#5#,62P89#202+313O.25Q,2#50@-5Q\#,Q#T21P85Q,,A#
5-.2,Q5X2S#5@QO-9#WQ.@QOQ\#RQ1Q.431#5*O,2+-,#P*Z#5@QO2[#4Q#202W-U*\[<#

?*O+8P258[X-# Q,Q@*W# 12@*# 5-N21*5# 8# +8+0*@6,2P8# Z-44*9# P-# 55QZQ\P2# WQ# O2U*@6,3#
5*OW,QX-4-# 2O,8# 5QZ@-58# O34Q@6<# x8,.U*S# 5-N21*5# P2Z846# WP*,[5Q4-+A# 4Q# 02v1*W,2P8#
+01QU62585Q4-#5#8P25QR#1*W,-R#02@*4-X,-R#13Q@*Y<#;Q.9#5#,3O3P2.1Q4-X,-R#.1QS,QR#52,-#
N8O846#_-1P2[#O@A#01-.1-44A#O*A@6,2+4*#5@QO-9#5#O3P2.1Q4-X,-R#a#Q41-N842P#O3P2.1Q4*S<#
I#.1QS,QR#*W#+4QN*@6,2[#O3P2.1Q4*\[#T8,.U*S#5-N21*5#12W.1-5Q4-P846+A#5#025,2P8#2N+AW*9#
8# 0313R*O,-R# +8+0*@6+45QR# a# P2Z846# O*A4-# T1Q7P3,4Q1,2# 4Q# 4-PXQ+252<# )# 72P273,,-R#
+8+0*@6+45QR#5-N21-#+4-P8@[5Q4-P846#02@*4-X,8#.2,.813,U*[9#5#73431273,,-R#a#T8,.U*[#
013O+4Q5,-U45Q#4Q#+4QN*@*WQU*S#02@*4-X,2S#+-+43P-<#G1*P#42729#50@-5#,Q#13Q@*WQU*[#T8,.U*Y#
5-N21*5# +01Q5@A4-P3# T21PQ# O31ZQ5,272# 01Q5@*,,A9# O31ZQ5,2# 431-421*Q@6,-Y# 8+41*Y9#
4-0#0Q14*Y,2S#4Q#5-N21X2S#+-+43P-<#DO,Q.#,3#W5QZQ[X-#,*#,Q#]29#O3P2.1Q4-X,*#5-N21-#
5# +8XQ+,-R# 8P25QR# \# R2X# *# ,3# O2+4Q4,62[9# 2O,Q.# ,32OP*,,2[# 8P252[#T8,.U*2,85Q,,A#
O3P2.1Q4-X,272#02@*4-X,272#13Z-P8<#)#I.1QS,*9#A.Q#W,QR2O-46+A#,Q#_@AR8#41Q,+T21PQU*S#
02@*4-X,272# 13Z-P8# 5# ,Q01AP.8# O2# O3P2.1Q4*S# O3P2.1Q4-X,*# 5-N21-# 025-,,*# 5*O*71Q4-#
.@[X258#12@6#.Q4Q@*WQ421Q#O3P2.1Q4-X,-R#031345213,69#]2#P2Z3#+4Q,25-4-#031+03.4-5-#
O@A#,Q_-R#02OQ@6_-R#O2+@*OZ3,6<#

,6;563K24?6.06#E3=/5400:'

%<##H@P2,O#e<#̂ 1Q5,-43@6,QA#02@-42@27-A#+372O,Ab#K-1252Y#2NW21b#IX3N,23#02+2N-3#w#e<##H@P2,O9#/Z<#?Q8y@@9#
G<#^412P9#E<#/Q@42,#w#^2.1<#031<#+#Q,7@<#H<#C27OQ,25+.2729#q<#eQ@.-,2Yt#?2O#13O<#K<#B@6-,Q9#H<#K3@65-@A<#a#K<#b#
H+03.4#?13++9#&((&<#a#':p#+<#

&<##/Q@6#E<#/3P2.1Q4-A#-#33#.1-4-.-#w#E<#/Q@6#w#?31<#+#Q,7@<t#?2O#13O<#K<#B@6-,Q<#a#K<#b#ED^^?zk9#&((:<#a#'po#
+<#

:<##/ZQ,OQ#G<#;18O,{P#0843P#O3P2.1Q4--b#?12U3++#72+8OQ1+453,,272#801Q5@3,-A#5#^dH#w#G<#/ZQ,OQ9#/<#K<#
C311-9#/<#e2@OPQ,9#G<#)<#|8@Q#w#?31<#+#Q,7@<#a#K<#b#ED^^?zk9#&((o<#a#o'o#+<#

u<##?13O5{N21,QA#Q7-4QU-Ab# 4321-A#-#01Q.4-.Q# w#D45<#13O<#k<#^<#C2,OQ16<#a#K<# b#DHD#gBWOQ43@6+.-Y#O2P#
ge212O3Uh9#gx21P8@Q#01Q5Qh9#&((u<#a#&&(#+<#

'<##E2PQ,[.#H<#/3P2.1Q4-X,*#+4Q,OQ14-#5-N21*5#w#H<#E2PQ,[.#ww#)-N21X-Y#012U3+v&((o#5#I.1QS,*b#02@*4-.2v
01Q525*#Q+03.4-#4Q#137*2,Q@6,*#2+2N@-52+4*<#a#q65*5b#n?/#qkI#*P<#L<#x1Q,.Q9#&((o<#a#^<#:v'<#

o<##d53OQ#c<#)-N21-#4Q#5-N21X*#+-+43P-<#}51203Y+6.*#+4Q,OQ14-#4Q#O2+5*O#O@A#84531OZ3,,A#O3P2.1Q4*S#5#
I.1QS,*#w#c<#d53OQ<#a#q65*59#&(%(<#a#uo&#+<#

p<##d53OQ#c<#I.1QS,Q#,Q#_@AR8#O3P2.1Q4-WQU*Sb#O5Q#.12.-#50313O9#Q#OQ@*m~#w#c<#d53OQ#ww#)-N21X-Y#012U3+v&((o#



43

 !!"#$%&'#($%&#####)*+,-.#/,*012034125+6.272#8,*531+-43489#&(%:9#;<#&(9#)-0<#&:#=:>###############?2@*42@27*A

5#I.1QS,*b#02@*4-.2v01Q525*#Q+03.4-#4Q#137*2,Q@6,*#2+2N@-52+4*<#a#q65*5b#n?/#qkI#*P<#L<#x1Q,.Q9#&((o<#a#^<#o#v%:<#
r<##d8P03431#f<#GQ0*4Q@*WP9#+2U*Q@*WP9#O3P2.1Q4*A#w#f<#d8P03431<#a#G<#b#D+,25-9#%$$'<#a#'&r#+<#

,-./0#L(#+(#MN;32N#@4@#4>2/;->#<9B3@24>//
1234045/7/238403#704.90/9#8N;3238#<5:#=>4038590/:#/#?-0@A/30/23840/:#<9B3@24>//(#O==59<38403#

E3<F3<N# @# F424@>92/=>/@9# 8N;3238# @4@# 4>2/;->-# <9B3@24>//# 8# 742-;9D03G# E35/>/.9=@3G# 04-@9(#
MN:=090N#?-0@A//#8N;3238#8#<9B3@24>/.9=@3B#3;P9=>89(#
7&89-,;-*/&$,!:*5{N21{9#O3P2.1Q4-A9#02@-Q1R-A9#-,+4-484{#O3P2.1Q4--9#T8,.U--#5{N2125<#

QRSTUV#W(#XYZS[\]V^#_^#[TZ#_[[`\aR[Z#]b#cZd]S`_SU
eR`f]^Z#]b#fRaY\S_[\]V#g#[]#`Z^Z_`ST#[TZ#S]VVZS[\]V#aZ[hZZV#ZYZS[\]V^#_Vc#cZd]S`_SU(#iTZ#`Z^Z_`ST#_V_YUjZ^#

c\bbZ`ZV[#_ff`]_STZ^#]b#Rk`_\V\_V#_Vc#b]`Z\lV#^S\ZV[\^[^#[]#[TZ#f`]aYZd#]b#cZmV\Vl#[TZ#Z^^ZVSZ#]b#cZd]S`_SU#_^#
[TZ#^]S\_Y#]`cZ #̀\V#hT\ST#[TZ#kZU#`]YZ#b] #̀`Z_Y\j_[\]V#[TZ#`RYZ#]b#[TZ#fZ]fYZ#fY_U#cZd]S`_[\S#ZYZS[\]V^(#iTZ#d]^[#
_[[ZV[\]V#\^#f_\c#[]#[TZ#dZ[T]c]Y]l\S_Y#_ff`]_ST#[]#cZd]S`_SU#]b#_V#_dZ`\S_V#̂ S\ZV[\^[#n(#o_TY(#pZ#ZV[Z`^#_#S]VSZf[#
qf]Y\_`STUrs#mtZ#b`]d#^ZtZV#\V^[\[R[\]V_Y#^\lV^#]b#hT\ST#_`Z#c\`ZS[YU#`ZY_[Zc#[]#ZYZS[\]V^(#
u_``U\Vl#[TZ#cZd]S`_[\S#ST_`_S[Z s̀#ZYZS[\]V^#S_R^Z#[TZ#S]VS`Z[Z#f]Y\[\S_Y#S]V^ZvRZVSZ^s#_^#[TZU#f`]d][Z#[TZ#

cZtZY]fdZV[# ]b# [TZ#cZd]S`_[\S# f]Y\[\S_Y# `Zl\dZs# `Z_Y\j_[\]V# ]b# `\lT[^# _Vc# b`ZZc]d^# ]b# S\[\jZV^s# `Z_Y\j_[\]V# [TZ#
fZ]fYZÎ # \V[Z`Z^[^#d_V_lZdZV[(#iTZ`Zb]`Z# \[# \^#d_cZ#_#S]V^\cZ`_aYZ#_SSZV[# \V#`Z^Z_`ST#]V#[TZ#T\lTY\lT[\Vl#[TZ#
\df]`[_V[#bRVS[\]V^s#[T_[#ZYZS[\]V^#fY_U#\V#cZd]S`_[\S#̂ ]S\Z[U'#̀ Z_Y\j_[\]V#]b#V_[\]V_Y#̂ ]tZ`Z\lV[Uw#_[[`_S[\Vl#fZ]fYZ#
[]#[TZ#f`]SZ^^#]b#l]tZ`V\Vlw#̀ ]YZ#]b#̂ ]S\_Y#a_`]dZ[Z #̀]b#f]Y\[\S_Y#Y\bZw#YZl\[\d_[\]V#]b#f]hZ #̀\V#[TZ#cZd]S`_[\S#̂ [_[Z^w#
cZS`Z_^Z#]b#^]S\_Y#[ZV^\]V#_Vc#_[[_\V\Vl#[TZ#fRaY\S#S]V^ZV^R^w#`Z_Y\j_[\]V#]b#fZ`\]c\S_Y#S]V[`]Y#]b#l]tZ`VdZV[_Y#
_S[\t\[Uw#f`ZtZV[#l_\V\Vl#_cd\^^\]V#]b#RVf]fRY_ s̀#\VS]dfZ[ZV[#f]Y\[\S\_V^#[]#[TZ#f]hZ`w#_^^\^[_VSZ#\V#\VS`Z_^\Vl#
[TZ#l`]h[T#]b#[TZ#YZtZY#]b#f]Y\[\S_Y#_Vc#Y_h#S]V^S\]R^VZ^^#_Vc#SRY[R`Z#]b#S\[\jZV^w#_^^\^[_VSZ#\V#[TZ#`Zf`Z^ZV[_[\]V#
\V[Z`Z^[^# ]b# c\bbZ`ZV[# S]ddRV\[U# l`]Rf^w# `ZS`R\[dZV[# ]b# f]Y\[\S_Y# ZY\[Zw# cZS\c\Vl# [TZ# c\`ZS[\]V# ]b# S]ddRV\[U#
cZtZY]fdZV[#]V#_#SZ`[_\V#[Z`d(#
iTZ#bRVS[\]V^#]b#ZYZS[\]V^#S_V#ST_VlZ#_Vc#t_`\]R^YU#h]`k#\V#[TZ#c\bbZ`ZV[#S]Vc\[\]V^#]b#f]Y\[\S_Y#`Z_Y\[\Z^(#xV#

V]VycZd]S`_[\S#S]RV[`\Z^#[TZU#h\YY#aZ#_#^S`ZZV#b] #̀[TZ#f`][ZS[\]V#[TZ#l]tZ`VdZV[#_S[\t\[U(#xV#cZd]S`_[\S#S]RV[`\Z^#
[TZU#h\YY#aZ#[TZ#_[[`\aR[Z#]b#cZd]S`_SU(#xV#S]RV[`\Z^#h\[T#̂ R^[_\V_aYZ#cZd]S`_SU#[TZ#bRVS[\]V^#]b#ZYZS[\]V^#h\YY#]fZV#
Rf#bRYYU(#xV#[`_V^\[\]V_Y#^]S\Z[\Z^#ZYZS[\]V^#S_V#]fZ`_[Z#b`_ldZV[_`U#_Vc#[Zdf]`_`\YU(#xV#T]d]lZVZ]R^#^]S\Z[\Z^#
ZYZS[\]V^#h\YY#^[\dRY_[Z#f]Y\[\S_Y#S]dfZ[\[\]V(#xV#TZ[Z`]lZVZ]R^#g#bRVS[\]V#]b#`Zf`Z^ZV[_[\]V#_Vc#^[_a\Y\j_[\]V#[TZ#
f]Y\[\S_Y#^U^[Zd(#W]`Z]tZ s̀# \VzRZVSZ#]V#`Z_Y\j_[\]V#[TZ#ZYZS[\]V^I#bRVS[\]V^#h\YY#f`]cRSZ#[TZ#b]`d#]b#^[_[Z#`RYZs#
^[_[Z#[Z``\[]`\_Y#d]cZs#[UfZ#]b#[TZ#f_`[U#_Vc#ZYZS[]`_Y#^U^[Zd(#p]hZtZ s̀#cZ^f\[Z#ZtZ`U[T\Vls#cZd]S`_[\S#ZYZS[\]V^#
\V#d]cZ`V#S]Vc\[\]V^#[T]RlT#_`Z#V][#^RbmS\ZV[s#aR[#\Vc\^fZV^_aYZ#f`Z`ZvR\^\[Z#\V#bRVS[\]V\Vl#]b#[TZ#cZd]S`_[\S#
f]Y\[\S_Y#`Zl\dZ(#
Keywords'#��������9#���������9#���������9#������������#��#���������9#���������#��#��������<#

kQO*Y_@Q#O2#13O.2@37*S#&r<(&<&(%:#1<#
 !"#$%{#|{$}~&{�}�{���

�(#�(#13<83204
 !"#$%!&'%()*+%#,-./(0-0*1</0.$='3!*!3!>-?#@6

LlEHMq�#;H#LEHk#)#lD)kLdkLf#?DqL;BnL#^?DqIsJkB|#d;H;L)#HKJEBGB#;H#
ED^Lf^�GDM#xJ/JEHnLM

�37K5:0->3#73806�0�#E356>/@-#�E35-.90/F#�>4>68#+B92/@/#>4#�3=6G=J@3C#�9<924A6C#P3<3#!92D48/#
�724C5J#>4#�=54B=J@3C#�9=E-;56@/#�240#8#E3=>;6E35:20/G#E9263<#2378/>@-#=/=>9B/#B6D0423<0/F#86<03=/0(#
�=3;5/84#-84K4#E2/<65904#E/>400�#874�B378I:7@-#B6D#8/26�900:B#424;3y6724C5J=J@3K3#@30?56@>-#>4#
2945674A6��#:<9203C#E23K24B/#�9K9240-#8#@30>9@=>6#</04B6.0/F#7B60/#8#29K6306#,5/7J@3K3#�F3<-(#M@47406#
B3D5/86#�5:F/#874�B3<6C#<83F#<92D48#8#29K6306(#
7&89$,#*/&$,!:*LW1QS@69#L1Q,9#^dH9#E2+*A9#AO31,Q#01271QPQ9#Q1QN2v*W1QS@6+6.-Y#.2,T@*.4<#

?2+4Q,25.Q# ,Q8.252S# 012N@3P-# 4Q# SS# W,QX3,,A<# ?124A72P# gR2@2O,2S# 5*Y,-h# 012U3+-9#
A.*#5*ON85Q@-+6#5#137*2,*#C@-W6.272#^R2O89#N8@-#013OP342P#2+2N@-52S#85Q7-#EQOA,+6.272#
^2[W8# 4Q# ^02@8X3,-R# d4Q4*5# HP31-.-<# DN-O5*# ,QOO31ZQ5-# 12W7@AOQ@-# U3Y# 137*2,# 5#
.2,43.+4*# N*02@A1,272# 0124-+42A,,A# W#P342[# WQ02N*7Q,,A# 5+4Q,25@3,,A# 137*2,Q@6,2S# 4Q#
+5*4252S#03135Q7-#2O-,#2O,272<#?*+@A#WQ531_3,,A#gR2@2O,2S#5*Y,-h#+-48QU*A#,Q#C@-W6.2P8#
^R2O*#@-_3#8+.@QO,-@Q+69#Q#K2+.5*#4Q#)Q_-,742,8#O253@2+6#.213785Q4-#+52[#W25,*_,[#
02@*4-.8# 5# 137*2,*9# 5*O025*O,2# O2# WP*,-# 13Q@*Y# ,Q#P*Z,Q12O,*Y# Q13,*# 4Q# 41Q,+T21PQU*Y#
5+313O-,*#A.#E2+*S9#4Q.#*#^dH<#)Q142#5-W,Q4-9#]2#W#P2P3,48#12W0QO8#N*02@A1,2S#+-+43P-#
P*Z,Q12O,-R#5*O,2+-,#5#137*2,*#C@-W6.272#^R2O8#WQ@-_-@-+6#O5*#72@25,*#012N@3P-9#A.*#\#
02+4*Y,2#01-+84,*P-#,Q#021AO.8#O3,,2P8#O52+4212,,*R#5*O,2+-,#̂ dH#4Q#E2+*S9#Q#4Q.2Z#,Q#
021AO.8#O3,,2P8#SR,*R#W25,*_,*R#02@*4-.#]2O2#137*2,8<#K25Q#YO3#012#Q1QN2v*W1QS@6+6.-Y#
.2,T@*.4#4Q#AO31,8#01271QP8#L+@QP+6.2S#E3+08N@*.-#L1Q,<#)1QR258[X-#+844\5*#WP*,-#5#137*2,*#
C@-W6.272#^R2O8#WQ#2+4Q,,*#12.-#P2Z,Q#72521-4-#012#W,QX,8#41Q,+T21PQU*[#+84,2+4*#U-R#
.2,T@*.4*59#A.*9#02WQ#+8P,*52P9#,3#P2Z846#N84-#5-1*_3,*#N3W#8XQ+4*#^02@8X3,-R#d4Q4*5#
HP31-.-#4Q#E2+*Y+6.2S#x3O31QU*S<#H#1QW2P#W#4-P#,Q#OQ,2P8#34Q0*#12W5-4.8#P*Z,Q12O,-R#
5*O,2+-,#+4Q,25@A46#+844\5*#5-.@-.-#,QU*2,Q@6,*Y#N3W03U*#U-R#O52R#O31ZQ5#W2.13PQ9#4Q#
P*Z,Q12O,*Y#N3W03U*#5#U*@2P8<#D4Z39#5#.2,43.+4*#5-]35-.@QO3,2729#P2Z,Q#+4531OZ85Q4-9#
]2#OQ,Q#012N@3PQ#\#,QOW5-XQY,2#Q.48Q@6,2[#*#5-PQ7Q\#�18,425,-R#4Q#5+3N*X,-R#O2+@*OZ3,6#
012U3+8#12W12N.-#4Q#13Q@*WQU*S#W25,*_,62S#02@*4-.-#^dH#*#E2+*S#,Q#C@-W6.2P8#^R2O*<#


