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5*^45213,,B#,X+3@3,,B9#A21Y85X,,B#4X#5-c25X,,B#*,^-5*^X<#D4d39#^2Y272+02^X1+452#i#
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012d-5X,,B9#*,2^*#^2YX`,\#72+02^X1+452#Y2d3#+.@X^X4-+6#[#2^,*\f#@_^-,-k#&>#012B5@B\#
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[b*@6`3,*#Xb2#[Y3,`3,*#20@X4-#01X]*#[Y*,_\46+B#,3#4*@6.-#1*53,6#^2c2^*5#bX46.*59#X@3#a#
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8# tB.*+46u# *,`-c# ^*43a# +*YJf<# ;2Y89# ,X# ^8Y.8# 5Z3,2729# 8# b*^,-c# +*YJBc# 012+43d8\46+B#
43,^3,]*B#^2#,3^2*,53+485X,,B#8#@_^+6.-a#.X0*4X@#^*43a#n&o<#
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;X.-Y# Z-,2Y9# [XY2d,*# ^2Y272+02^X1+45X# b*@6`3# 5.@X^X_46# *,53+4-]*a# 8# 12[5-42.#
^-4-,-9#4-Y#+XY-Y#01X]__46#,X#fc#YXab84,\9#,X#0*^5-e3,,B#fc#tB.2+4*u<#H#,X50X.-9#b*^,*#
+*YJf#8#[5JB[.8#[#2bY3d3,-Y-#A*,X,+25-Y-#Y2d@-52+4BY-#,3#YX_46#[Y27-#*,53+485X4-#
[,XZ,*#.2`4-#8#12[5-42.#+52fc#^*43a<#

G84,*+46# 3.2,2Y*Z,272# 5-c25X,,B# YXab84,6272# 0*^01-\Y]B# 02@B7X\# 8# A21Y85X,,*#
3.2,2Y*Z,2f# .8@6481-# 8# ^*43a9# 72+02^X1+6.272# +4X5@3,,B# ^2# 3.2,2Y*Z,-c# b@X79#
1X]*2,X@6,272# 5-.21-+4X,,B# 13+81+*59# +45213,,*# 8Y25# ^@B# X@6431,X4-5,2+4*# 5-b218#
01-# [X^252@3,,*# 02413b<# mY*+4# 3.2,2Y*Z,272# 5-c25X,,B# 012B5@B\46+B# 8# A21Y85X,,*#
3.2,2Y*Z,2f# .8@6481-9# b313d@-5272# +4X5@3,,B# ^2# YX431*X@6,-c# 13Z3a9# 1X]*2,X@6,272#
53^3,,B# ^2Y272+02^X1+45X9# 3.2,2Y*Z,*a# 0*^41-Y]*# 5+*c# Z@3,*5# 12^-,*<# j.2,2Y*Z,X#
A8,.]*B#+*YJf#[Xb3[03Z8\#YX431*X@6,*#[X+X^-#ff#*+,85X,,B9#217X,*[X]*_#^2YX`,62f#01X]*#
4X#+02d-5X,,B<#

NX#2+2b@-52+4*#3.2,2Y*Z,272#5-c25X,,B#YXab84,*c#0*^01-\Y]*5#5#8.1Xf,+6.-c#+*YlBc#
50@-5X_46# 4X.*# AX.421-p# 3.2,2Y*Z,*# 4X# 02@*4-Z,*# 8Y25-# d-44Bk# [,-d3,,B# 5-c25,2f#
A8,.]*f# +*YJfk# [b*@6`3,,B# [,XZ3,,B# 3.2,2Y*Z,2f# A8,.]*f# 5# 12^-,*k# 5-.21-+4X,,B#
41X^-]*a,-c#8.1Xf,+6.-c#[X+2b*5#50@-58<#G313^#2+2b@-52+43a#3.2,2Y*Z,272#5-c25X,,B#
YXab84,*c# 0*^01-\Y]*5# 5# 8.1Xf,+6.-c# +*YJBc# +@*^# 5-^*@-4-p# 53^3,,B# ^*46Y-# 5@X+,2f#
+.X1b,-Z.-k#b3+*^-#bX46.*5#[#^*46Y-#012#3.2,2Y*Z,3#02c2^d3,,B#YX431*X@6,-c#b@X7#4X#
,X#43Y-9#025lB[X,*#*[#712`-YXk#53^3,,B#5@X+,2f#3.2,2Y*Z,2f#02@*4-.-#+*Ylfk#1378@_5X,,B#
+*Y3a,272# b_^d348k# [X2eX^d85X,,Bk# 2+2b-+4-a# 01-.@X^# bX46.*5# *# +8521-a# 021B^2.# 8#
^2YX`,62Y8#72+02^X1+45*k#53@-.X#^-A313,]*X]*B#^2c2^*5#5#+*YJBc#*[#53@-.2_#.*@6.*+4_#
fc#Z@3,*5k#01-a,B44B#+0*@6,-c#1*`3,6#12^-,2_#e2^2#3.2,2Y*Z,-c#0-4X,6#42e2<#NX#dX@69#
,X# +6272^,*#Y2d,X# +4531^d85X4-9#e2# bX46.-# ,3# ^X_46# ^*4BY#,X@3d,272# 3.2,2Y*Z,272#
5-c25X,,B<#D+,25,X#01-Z-,X#]6272#5#42Y89#e2#3.2,2Y*Z,3#5-c25X,,B#i#]3#42,.-a#012]3+9#
B.-a# 02413b8\p# 71XY24,272# 53^3,,B# +*Y3a,272# b_^d348# +XY-Y-# bX46.XY-k# 02+4*a,272#
+02+4313d3,,B#[X#5-41X4XY-#+52fY-#4X#5-41X4XY-#^-4-,-k#bX46.XY#0241*b,2#,X5Z-4-+B#
^X5X4-#^*4BY#01-.@X^#1X]*2,X@6,272#5-.21-+4X,,B#712`3a<#

T*^5-e3,,_#3A3.4-5,2+4*#3.2,2Y*Z,272#5-c25X,,B#YXab84,*c#0*^01-\Y]*5#5#12^-,*#
+01-B\# 2[,Xa2Y@3,,B# ^*43a# [# 3.2,2Y*Z,-Y-# .X43721*BY-9# A21Y85X,,B# +8ZX+,272#
3.2,2Y*Z,272#Y-+@3,,B9#12[5-42.#]*@*+,-c#8B5@3,6#012#5-12b,-]4529#12[02^*@9#2bY*,#4X#
+02d-5X,,B#YX431*X@6,-c#4X#^8c25,-c#b@X7#n%%o<#

C2[5-42.# 2+2b-+42+4*# YXab84,6272# 0*^01-\Y]B# 5# +8ZX+,-c# 8Y25Xc# 021B^# *[#
[X7X@6,22+5*4,62_# 4X# +03]*X@6,2_# 0*^72425.2_# 0313^bXZX\# A21Y85X,,B# +-+43Y-# B.#
[X7X@6,2@_^+6.-c9#4X.#*#012A3+*a,-c#]*,,2+43a<#T12A3+*2,X@#i#]3#0313^8+*Y#@_^-,X9#
B.X#YX\#,32bc*^,*#[,X,,B#8#7X@8[*#2b1X,2f#012A3+*f9#b3[^27X,,2#52@2^*\#01X.4-Z,-Y-#4X#
012A3+*a,-Y-#,X5-Z.XY-9#.13X4-5,-Y-#[^*b,2+4BY-9#+4521_\#,25*#+02+2b-#012A3+*a,2f#
^*B@6,2+4*<# )# +8ZX+,2Y8# *,^8+41*X@6,2Y8# +8+0*@6+45*# ^@B# 0313c2^8# ,X# 5-e-a#eXb3@6#
12[5-4.8#@_^+45X#2+2b@-5*#5-Y27-#5-+85X_46+B#̂ 2#Y21X@6,2f#012A3+*a,2f#̂ *B@6,2+4*<#mX#
4X.-c#8Y25#5-c25,-a#012]3+#YXab84,6272#+8bJ\.4X#1-,.25-c#5*^,2+-,#YX\#bX[85X4-+6#,X#
01-,]-0*#,312[1-5,2+4*#5-+2.272#012A3+*2,X@*[Y8#*#^8c25,2+4*#n%wo<#

G-+43YX# ]*,,*+,-c# 21*\,4X]*a# YXab84,6272# 0*^01-\Y]B# b8^8\46+B# ,X# 2+,25*# ,-[.-#
*^3a#4X#0*^c2^*5#^2#.@X+-A*.X]*f#]*,,2+43a<#m2.13YX9#.@X+-A*.X]*B#2+5*4,*c#]*,,2+43ap#
+2]*X@6,2h02@*4-Z,*9# *,43@3.48X@6,*9# Y21X@6,*9# ]*,,2+4*# 012A3+*a,2f# ^*B@6,2+4*k#
.@X+-A*.X]*B#[X7X@6,-c#012A3+*a,-c#]*,,2+43ap#[Y*+4#012A3+*a,2f#̂ *B@6,2+4*#*#[8Y25@3,*#
,-Y#Y2d@-52+4*#+XY213X@*[X]*f#2+2b-+42+4*k#+8+0*@6,X#]*,,*+46#01X]*9#B.X#5-[,XZX\46+B#
ff#13[8@64X42Y#*#,X+@*^.XY-k#2]*,.X#418^252f#^*B@6,2+4*#@_^-,-#[X@3d,2#5*^#+4803,B#ff#
.21-+,2+4*#^@B#+8+0*@6+45Xk#204-YX@6,-a#13d-Y#4X#8Y25-#01X]*#=+2]*X@6,2h3.2,2Y*Z,*9#
Y21X@6,2h0+-c2@27*Z,*#42e2><#

?21Y8_Z-#t0*^01-\Y,-]6.-a# 4-0#2+2b-+42+4*u# 8#YXab84,*c#0*^01-\Y]*59# 8# 12^-,*#
025-,,*# [Xb3[03Z-4-# 4X.*# 8Y25-# +2]*X@*[X]*f9# e2b# +XY3# 02,B44B# t712`*u9# t5@X+,*+46u#
+01-aYX@-#,3#4*@6.-#B.#*,^-.X421#[,XZ8e2+4*#@_^-,-9#ff#5@X^-9#02`X,-9#01-b84.89#X#a#
t3.2,2Y*Z,272#X@6418f[Y8u#=b@X72^*a,*+469#Y-@2+31^B><#m#27@B^8#,X#]3#^8d3#5Xd@-52_#\#
5-c25,X#A8,.]*B#+*YJf9#8#B.*a#5Z-,2.#\#Y*12_#[,X,69#Y-+@3,,B#4X#0253^*,.-#YXab84,6272#
0*^01-\Y]B<#

/2Y*,8_Z2_# 5# ^*B@6,2+4*# 4X# 0253^*,]*# 2+2b-+42+4*# YXab84,6272# 0*^01-\Y]B# \#
Y24-5X]*B9#B.X#12[7@B^X\46+B#[X#5-^XY-#+01BY25X,2+4*p#

x# +01BY25X,*+46#,X#5[X\Y2^*_#=5Z-,.-#@_^-,-#5-[,XZX_46+B#02413b2_#8#+0*@.85X,,*9#
01X7,3,,*#0*^41-Y85X4-#^2b1*#+42+8,.-#[#.2@37XY->k#

x# +01BY25X,*+46#,X#[X5^X,,B#Xb2#̂ *@25X#X.4-5,*+46#=03135X7X#Y24-5*59#B.*#[8Y25@__46#
^*B@6,*+46>k#

x# +01BY25X,*+46#,X#+3b3#Xb2#2+2b-+4*+,X#+01BY25X,*+46#=03135X7X#Y24-5*5#̂ 2+B7,3,,B#
2+2b-+4*+,272#^2b12b848>#n%(k#:o<#

I21X@6,X#5-c25X,*+46#YXab84,*c#0*^01-\Y]*5#5.@_ZX\p#8+5*^2Y@3,,B#,-Y-#Y21X@6,-c#
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,21Y9# 01X5-@9# ^241-YX,,B# fc# 8# 0253^*,]*# 4X# 418^25*a# ^*B@6,2+4*<# I21X@6,X# .8@6481X#
YXab84,*c# 0*^01-\Y]*5# B.# B.*+,X# cX1X.431-+4-.X# 012A3+*a,2f# .2Y0343,]*f# 12[5-4.8#
12[.1-5X\# +4X5@3,,B# @_^-,-# ^2# +8+0*@6+45X9# [25,*`,6272# +313^25-eX9# 242Z3,,B9# ^2#
+3b39#^2#012^8.4*5#@_^+6.2f#^*B@6,2+4*9#^2#^*B@6,2+4*#,X#b8^6hB.2Y8#+37Y3,4*#1-,.25272#
+313^25-eX#n:k#wo<#

T12]3+#A21Y85X,,B#@_^+6.272#.X0*4X@8#5*^b85X\46+B#01-#b3[02+313^,*a#8ZX+4*#+*YJf9#
^31dX5-9#0*^01-\Y+45#*#1*[,-c#+8+0*@6,-c#A2,^*5<#T1-Z2Y8#[,XZ3,,B#.2d,272#^d313@X#
,X#035,2Y8#34X0*#1*[,3<#

)# 8Y25Xc# 12[5-4.8# *,A21YX]*a,2h*,,25X]*a,2f# 3.2,2Y*.-9# B.X# 02413b8\# 02+4*a,2f#
X.4-5X]*f#01X]*5,-.X9#5^2+.2,X@3,,B#a272#[^*b,2+43a9#,32bc*^,2#51Xc2585X4-9#e2#012]3+#
,X5ZX,,B# b8^3# 41-5X4-# 5+3#d-44B<# H# 2+,252_9# 031`2^d313@2Y#A21Y85X,,B# @_^+6.272#
.X0*4X@8# 5-+480X\# +*YJB<#P@3#,3# 4*@6.-# 42Y89#e2#.2d,-a#2.13Y-a# *,^-5*^# [JB5@B\46+B#
5#+*YJf9#X#`5-^`3#42Y89#e2#+*YJB#\#4-Y#A8,^XY3,42Y#,X#B.2Y8#5*^b85X\46+B#,X12e3,,B#
YXab84,6272#.X0*4X@8<#GXY3#5*^#+*YJf#4X#ff#Y2d@-52+43a#[X@3d-46#B.*+46#*#.*@6.*+46#@_^+6.272#
.X0*4X@89#B.-a#5#YXab84,62Y8#[Xb3[03Z-46#*#5@X+,-a#^2c*^#*#[X7X@6,-a#+8.80,-a#^2c*^#
5+6272#+8+0*@6+45X<#)#+*YJf#+4521__46+B#8Y25-#A21Y85X,,B#@_^+6.272#.X0*4X@89#^2#B.-c#
5*^,2+B46+B#,XB5,*+46#^2YX`,6272#*#2+2b-+4272#0*^+2b,272#72+02^X1+45X9#A21Y85X,,B#*#
5-.21-+4X,,B#+*Y3a,272#b_^d3489#YX431*X@6,*#8Y25-9#+4X,#+XY-c#5-12b,-.*5#@_^+6.272#
.X0*4X@8#=Z@3,*5#+*YJf><#L#+*YJf#@_^+6.-a#.X0*4X@#A21Y8\46+B#*#12[5-5X\46+B<#

P@39#+@*^#5*^Y*4-4-9#e2#[X#2^,X.25-c#8Y25#*#01-#,XB5,2+4*#2^,-c#a#4-c#+XY-c#13+81+*59#
e2#+01BY258_46+B#,X#5-12b,-]452#@_^+6.272#.X0*4X@89#1*[,*#*,^-5*^88Y-#Y2d846#YX4-#
Xb+2@_4,2#1*[,*#12[Y*1-#@_^+6.272#.X0*4X@8<#

C2[5-42.#2+2b-+42+4*#YXab84,6272#0*^01-\Y]B#i#^8d3#+.@X^,-a#012]3+9# *#025JB[X,*#
[#,-Y#012b@3Y-9#[2.13YX9#3.2,2Y*Z,3#5*^45213,,B#5#+*YJf9#e3#,3#^2+4X4,62#12[12b@3,*#
5*4Z-[,B,2_#,X8.2_<#L#1X,,*a#031*2^#d-44B#@_^-,-#5*^b85X\46+B#,X.20-Z3,,B#A*[-Z,2f#
*#*,43@3.48X@6,2f#+.@X^252f#@_^+6.272#.X0*4X@8#[X#1Xc8,2.#5-c25X,,B#4X#2+5*4-#5#+*YJf<#
)+*#+.@X^25*#@_^+6.272#.X0*4X@8#,Xb85X_46+B#*#[b*@6`8_46+B#[X#1Xc8,2.#*,53+4-]*a9#B.*#
+*YJB#5.@X^X\#5#̂ -4-,89#+02^*5X_Z-+69#e2#]*#5-41X4-#b8^3#.2Y03,+25X,2#*#52,-#01-,3+846#
3.2,2Y*Z,*# 4X# Y21X@6,*# 13[8@64X4-# @_^-,*# 5# YXab84,62Y8<# G*YJB# [^*a+,_\# 5-41X4-9#
,32bc*^,*#^@B#A*[-Z,272#A21Y85X,,B# 4X# 5-c25X,,B#^*43a9# *# ]*# 5-41X4-# \# *,53+4-]*BY-9#
2+.*@6.-# 5*^b85X_46+B# [X# 1Xc8,2.# [Y3,`3,,B# 0242Z,272# +02d-5X,,B# bX46.*5# *#
[^*a+,__46+B#,3#@-`3#[#X@6418f+4-Z,-c#02Z844*5#@_b25*#^2#b@-d,62729#X#a#[#,X^*\_#,X#
fc,_#01-b84.25*+46#8#YXab84,62Y8#nqo<#

)*^025*^,29# +XY3# +*YJB# [X02ZX4.258\# 031`-a# 34X0# A21Y85X,,B# @_^+6.272# .X0*4X@8<#
T1-Z2Y8# 5-[,XZX\# a272# B.*+,-a# *# .*@6.*+,-a# X+03.4<# C2@6# *# [,XZ3,,B# +*YJf# 0*^# ZX+#
A21Y85X,,B#@_^+6.272#.X0*4X@89#8#+52fc#12b24Xc#5-5ZX@-#1*[,*#5*^2Y*#X5421-<#m2.13YX9#
S<#R3..31#8#+52fa#01X]*#t;1X.4X4#012#+*YJ_u#5-5ZX5#1*[,*#X+03.4-#d-44B#+*YJf#[#3.2,2Y*Z,272#
027@B^8<#)-41X4-#,X#5-c25X,,B#^*43a9#5#+418.481*#+8.80,-c#5-41X4#+*YJf9#X5421#5-[,XZX5#
B.#*,53+4-]*f# *#55XdX59#e2#5#2]*,.8#@_^+6.272#.X0*4X@8#YX_46#5.@_ZX4-+6#5+*#5-41X4-#
,X#5-c25X,,B#5+*c#^*43a9#,3[X@3d,2#5*^#42729#+4X,846#52,-#3.2,2Y*Z,2#X.4-5,-Y-#Z-#,*<#
I2d,X#+842#7*02434-Z,2# *,431013485X4-9#B.X#ZX+4-,X#^*43a9#5#B.-c#5.@X^X_46#+*Y3a,*#
*,53+4-]*f# *# B.*# +4X,25@B46# +.@X^258# ZX+4-,8# 418^25272# 0243,]*X@89# 5#YXab84,62Y8# [X#
1Xc8,2.# *,53+4-]*a# [# *,`-c#^d313@9# 4X# 0*^# 50@-52Y#]*@2f# ,-[.-# B.# 2bJ\.4-5,-c# 4X.# *#
+8bJ\.4-5,-c#AX.421*59#[72^2Y#03134521-46+B#,X#@_^+6.-a#.X0*4X@#n%:o<#

#I3cX,*[Y#A21Y85X,,B#@_^+6.272#.X0*4X@8#5#+*YJf#[Y*+425,2#12[.1-@X#D<#S1*`,25X<#
m2.13YX9#,3_#5-[,XZ3,2#2+,25,*#2+2b@-52+4*#A21Y85X,,B#@_^+6.272#.X0*4X@8#5#+*YJfp

x# 50@-5# 1*5,B# 2+5*4-# bX46.*5# ,X# +4X5@3,,B# ^2# +5272# [^2125JB9# 8Y25#d-44B9# 01X]*9#
,X12^d3,,B#[^2125-c#^*43a#YXab84,*Y-#02.2@*,,BY-k#

x# 5[X\Y2^*B# Y*d# 020-42Y# ,X# .*@6.*+46# *# B.*+46# ^*43a9# 8# 5-[,XZ3,-c# 3.2,2Y*Z,-c#
8Y25Xc9#e2#2b8Y25@_\#^3Y271XA*Z,-a#AX.421#A21Y85X,,B#@_^+6.272#.X0*4X@8k

x# A21Y85X,,B#X^X04-5,-c#cX1X.431-+4-.#@_^-,-9#B.#B.*+,272#2bJ\.48#*,53+4-]*ak
x# [X.@X^X,,B# +*Y3a,-Y# 5-c25X,,BY# 52@625-c# *# ^*@25-c# 1-+9# B.*# [Xb3[03Z8_46#

12[5-42.9# Y2b*@*[X]*_# *# YX.+-YX@6,2# 3A3.4-5,3# 5-.21-+4X,,B# 5,841*`,6272#
@_^+6.272#13+81+8k

x# [Xb3[03Z3,,B#A*,X,+85X,,B#012]3+8#A21Y85X,,B#@_^+6.272#.X0*4X@8#nqo<#
;X.-Y#Z-,2Y9#+*YJB9#B.#031`2^d313@2#A21Y85X,,B#@_^+6.272#.X0*4X@89#YX\#2+2b@-52#

5Xd@-53# [,XZ3,,B9# 2+.*@6.-# 5-[,XZX\# 02^X@6`-a# 5-b*1# *# Y2d@-5*+46# 8^2+.2,X@3,,B#
*,^-5*^8X@6,272#@_^+6.272#.X0*4X@89#X#5#YXab84,62Y8#*#+8.80,272#@_^+6.272#.X0*4X@8<#

H^32@27*Z,3#5-c25X,,B#YXab84,*c#b*[,3+Y3,*5#\#4X.-Y#d3#5Xd@-5-Y#[X5^X,,BY9#B.# *#
fc# 012A3+*a,3#,X5ZX,,B#a# 01X.4-Z,X#0*^72425.X<# R*[,3+# i# ]3# ,3#A*.+25X,X#a# ,3[Y*,,X#
13X@6,*+469#X#ZX+4-,X#+5*489#e2#̀ 5-^.2#a#,350-,,2#[Y*,_\46+B<#R*[,3+#,3#4*@6.-#0212^d8\#
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