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)*I*F/@021?*:>1.>))*/>1*I1.0)F01)*e/2F0@071.>I109/2>1@*1)*.*JG>71*b?*@/@010F̀10>1F*)I>1@>1?)0p>
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)*+,-./0./1.02./3/-4524/,6*5.7/84-*,024/,/,1945402,:;./-./).98<=>9*./-4/?,0-*-,2<9,7/-46*-,84024

19440?@*-.7/-*51.0A64=/48B@2215BCC94?<95.5@<8,0.5D?8E6)+*9,D12C*8,F45CG.98<=,9*.5CG.98<=,9*.E

?,0-*-,2<9,E?,9EF49,*5H0.6,H1.92,9*,D1-)/

3ID3/J/K5/),=5,5/-4?=,9,:L45/19452,-,5/14=.5/?,0-*-,2.5/549;./1<0*-,5/1.9/=4*D/

3IDM/J/K55*524/,./NO9*7/,/),?<=-,-4/-4/4+*F*9/,/P<,=P<49/?,0-*-,2.7/48/?,5./-4/-O6*-,/5.Q94/,/5*2<,:;.

P<4/-45?946,/0./54</?<99*?<=<87/,/,1945402,:;./-4/-.?<8402.5/?.819.6,2*6.5/-,5/5<,5/-4?=,9,:L45D/

33D/RSTUVWXYSZ/W[\]\RSZ/J/S5/).98<=>9*.5/-4/?,0-*-,2<9,7/-4648/549/,?.81,0@,-.57/5.Q/140,/-4

4+?=<5;.7/-.5/54F<*0245/-.?<8402.5/̂48/=A0F<,/1.92<F<45,_B/

E/G.2.?̀1*,/=4FA64=/-./?492*)*?,-./-4/@,Q*=*2,:L45/=*249>9*,5a/

E/R.?<8402./?.819.6,2*6./-,/*05?9*:;./?.8./848Q9./4)42*6./48/,55.?*,:;./19.)*55*.0,=/-,/>94,7/1,9,/,

b4)Dc/KD/

E/R.?<8402./?.819.6,2*6./-,/1.554/-4/?<95./-4/).98,:;./4514?A)*?.7/1,9,/,/b4)Dc/dD/

E/T<99*?<=<8/e*2,4/-42,=@,-.7/-,2,-.7/,55*0,-./4/,2<,=*f,-.7/-./P<,=/-4648/?.052,97/-45*F0,-,840247

,5/@,Q*=*2,:L45/=*249>9*,5/4/,5/)<0:L45/P<4/4+49?47/Q48/?.8./,5/P<4/4+49?4<7/?.8/,/*0-*?,:;./-.5

945142*6.5/149A.-.5/-4/1498,0g0?*,7/,5/,2*6*-,-45/94=46,0245/4/,/1,92*?*1,:;./48/F9<1.5/-4/29,Q,=@.7

,55*8/?.8./,/).98,:;./19.)*55*.0,=/-42*-,/̂?<95.57/452>F*.57/4514?*,=*f,:L45/4/548*0>9*.57/*0-*?,0-./,

945142*6,/-<9,:;.7/,5/-,2,5/-4/94,=*f,:;./4/,5/402*-,-45/19.8.2.9,5_a/

E/G.2.?̀1*,5/-.5/?492*)*?,-.5/-,5/,:L45/-4/).98,:;./19.)*55*.0,=a/

E/R4?=,9,:;.7/-46*-,84024/,<2402*?,-,/4/,2<,=*f,-,7/48*2*-,/14=./5496*:./,/P<4/./?,0-*-,2./149240?47

P<4/?.819.647/-4/8,04*9,/*04P<A6.?,7/,/8.-,=*-,-4/-,/94=,:;./N<9A-*?,/-4/48194F./1OQ=*?./P<4

-42h87/,/?,994*9,C?,24F.9*,/48/P<4/54/40?.029,/*024F9,-.7/945142*6,5/-,2,57/4/,/?,9,?249*f,:;./-.

1.52./-4/29,Q,=@./P<4/.?<1,/.</?.8/,/-45?9*:;./-,5/)<0:L45/4+49?*-,57/Q48/?.8./,/*0-*?,:;./-,

1.5*:;./948<049,2̀9*,/P<4/-42h8/0455,/-,2,/̂5̀/1,9,/.5/?,0-*-,2.5/?.8/94=,:;./N<9A-*?,/-4/48194F.

1OQ=*?._D/S5/29,Q,=@,-.945/-452,/K<2,9P<*,/452;./-*51405,-.5/-,/,1945402,:;./-452,/-4?=,9,:;.D/

E/T.819.6,2*6.5/-,5/,6,=*,:L45/-4/-4548140@./P<4/.Q2464/0.5/29g5/O=2*8.5/,0.57/̂5̀/1,9,/.5/?,0-*-,2.5

?.8/94=,:;./N<9A-*?,/-4/48194F./1OQ=*?._D/

3MD/ViYSRSZ/RW/ZWjWklS/J/X.5/2498.5/-./-*51.52./0.5/0O849.5/3/4/M/-./,92*F./mnDo/-,/jYGp7/?.0N<F,-.

?.8/./,92*F./qDo/-,/p.92,9*,/0Do/3MqEKCMI3r7/549;./,1=*?,-.5/.5/54F<*0245/8h2.-.5/-4/54=4:;.

.Q9*F,2̀9*.5B/p9.6,/-4/T.0@4?*8402.5/4/K6,=*,:;./p5*?.=̀F*?,/.</K6,=*,:;./T<99*?<=,9/4/W02946*52,/-4

K6,=*,:;./-4/T.8142g0?*,57/?.05.,024/./<0*6495./-.5/?,0-*-,2.5/1,9,/,5/-<,5/b4)Dc5/4/,*0-,7/0.5/2498.5

-./0Do/3/-./,92*F./nDo/-,/p.92,9*,/0Do/3MqEKCMI3r7/W02946*52,/p9.)*55*.0,=/-4/Z4=4:;.7/1,9,/,/b4)Dc/dD/

3MD3D/p9.6,/-4/T.0@4?*8402.5/̂pT_/J/p9.6,/24̀9*?,/-4/).98,/45?9*2,7/?.8/,/-<9,:;./-4/-<,5/@.9,5/1,9,/,

b4)Dc/K/4/0.6402,/8*0<2.5/1,9,/,/b4)Dc/d7/6*5,0-./,6,=*,9/.5/?.0@4?*8402.5/,?,-h8*?.5/4/.<

19.)*55*.0,*5/4/,/?,1,?*-,-4/1,9,/,1=*?,9/.5/8458.5/,/5*2<,:L45/?.0?942,5/0./4+49?A?*./-4/-42498*0,-,

)<0:;.7/*0?=<*0-././,-4P<,-./?.0@4?*8402./-,/=A0F<,/1.92<F<45,7/4/6495,9;./5.Q94/,5/8,2h9*,5

?.052,0245/-.5/54F<*0245/19.F9,8,5/-4/19.6,5B/

b4)Dc/K/J/p,924/\/J/W5?.=@,/8O=2*1=,/E/j4F*5=,:;./4/94F<=,8402,:;.B/b4F*84/N<9A-*?./-,5/K<2,9P<*,5/j.?,*5a

T̀-*F./-./p9.?4-*8402./K-8*0*529,2*6.a/j4*/]49,=/-./Y9,Q,=@./48/G<0:L45/pOQ=*?,5a/T̀-*F./-.5

T.029,2.5/pOQ=*?.5a/b4F*84/s<9A-*?./-,5/\052,=,:L45/R451.92*6,5/-4/U5./pOQ=*?.D/

p,924/\\/J/b451.52,/,Q492,/E/p9*0?A1*.5/-4/)<0?*.0,8402./4/1=,0./-4/8,0<240:;./19.F9,8,-,/4/-45?9*:;.

2h?0*?,/-4/4P<*1,8402.5/-4/4-*)A?*.5/-4/<2*=*f,:;./1OQ=*?,/p*5?*0,5/4/p,6*=@L45B/T*9?<=,:;./4/)*=29,:;./-4

>F<,/J/b4-4/@*-9><=*?,a/T4029,*5/2h98*?,5a/WP<*1,8402.5/-4/,P<4?*8402.a/WP<*1,8402.5/-4/6402*=,:;.7

940.6,:;./4/-45<8*)*?,:;.a/U0*-,-45/-4/<=29,6*.=42,a/

W-*)A?*.5/-4/5496*:.5/-*6495.5/̂W5?.=,57/d*Q=*.24?,57/V<54<5_/Z*5248,5/-4/KeKT/J/KP<4?*8402./e402*=,:;./4

K9/T.0-*?*.0,-.a/Z*5248,5/-4/KtZ/J/uF<,5/t<40245/Z,0*2>9*,a/Z*5248,5/-4/4=46,:;./J/K5?405.945/4

1=,2,).98,5/-4/4=46,:;.a/Z*5248,5/@*-9.19455.945/-4/F49,-.945/-4/19.24:;./-4/4-*)A?*.5D/

p,924/\\\/J/b451.52,5/-4/-45406.=6*8402./E/W)*?*g0?*,/4049Fh2*?,/4/T.029.=./-,/P<,=*-,-4/-,/>F<,/48

-*6495.5/5*5248,5B/Z*5248,5/,1=*?,-.5/,./84=@.9,8402./-,/4)*?*g0?*,/4049Fh2*?,/-4/<8/4-*)A?*.a

V,0<240:;./4/-45*0)4:;./-4/5*5248,5/-4/>F<,a/

d*Q=*.F9,)*,B/b4F*84/N<9A-*?./-,5/K<2,9P<*,5/j.?,*5/J/j4*/0o/vqCMI3m7/-4/3M/-4/54248Q9.a/T̀-*F./-.

p9.?4-*8402./K-8*0*529,2*6./J/R4?942.Ej4*/0o/wCMI3q7/-4/Iv/-4/N,04*9.a/j4*/]49,=/-./Y9,Q,=@./48

G<0:L45/pOQ=*?,5/J/j4*/0o/mqCMI3w7/-4/MI/N<0@.a/T̀-*F./-.5/T.029,2.5/pOQ=*?.5/J/R4?942.Ej4*/0o/3xCMIIx7
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)*+,-+)*+./0*1234+5*6*78*093+:0*2;<=1>3+)36+:)1?@>136+A+5*>2*=3BC*1+0D+EEFG,HEIJ+)*+,H+)*+/;36=34

K*;17*+)*+L/0M=*0NO3+*+P068*NO3+)*+Q6>*0632*6J+L30=/BR/2;/6+A+5*>2*=3BC*1+0D+I,HG,HH,J+)*+,F+)*

)*S*7T234+K*;17*+)*+U2*V*0NO3+*+R30=23W3+)/+53*0N/+)36+C*;130X2136+A+C*1+0D+Y,G,HEFJ+)*+,H+)*

/;36=34+K*;17*+ZM2@)1>3+)/6+P06=/W/N[*6+5*6832=1V/6+)*+\63+U]TW1>3+A+5*>2*=3BC*1+0D+ÊEG,HH-J+)*+E_+)*

.M0934+R̀a+A+̀327/=1V/+U16>10/64+RW17/=1S/NO3+A+R30>*NO3J+P06=/W/NO3+*+R30)MNO3+)*+b16=*7/6J+CM16+cd

K321SJ+:)1=32/+eKPè d+

K*?df+g+U/2=*+;*2/Wh+K*;17*+ZM2@)1>3+)/6+QM=/2iM1/6+C3>/16+A+C*1+0dD+jYG,HEIJ+)*+E,+)*+6*=*7T234+C*1

k*2/W+)3+l2/T/W93+*7+cM0N[*6+U]TW1>/6+A+C*1+0dD+IYG,HÊJ+)*+,H+)*+.M0934+Rm)1;3+)3+U23>*)17*0=3

Q)71016=2/=1V3+A+5*>2*=3BC*1+0dD+̂G,HEYJ+)*+j+)*+./0*123d+

U/2=*+*68*>@?1>/h+K*;MW/7*0=3+k*2/W+)/6+:)1?1>/N[*6+\2T/0/6+A+5*>2*=3BC*1+0dD+IFIF,J+)*+j+)*+/;36=3+)*

E-YE4+K*;17*+ZM2@)1>3+)/+\2T/01S/NO3+*+:)1?1>/NO3+A+5*>2*=3BC*1+0dD+YYYG--J+)*+E_+)*+)*S*7T234+K*;17*

k*2/W+)/6+R30=2/32)*0/N[*6+B+5*>2*=3BC*1+0dD+̂IIGF,J+)*+,j+)*+3M=MT234+UW/03+512*=32+LM01>18/W+)*+n1W/

c2/0>/+)*+o12/+A+QV163+0dD+,H-HYG,HH-J+8MTW1>/)3+0/+,f+b<21*+)3+5K+0dD+,,̂J+)*+EF+)*+03V*7T23J+>37+/6

6*;M10=*6+/W=*2/N[*6+iM*+W9*+?32/7+10=23)MS1)/6h+5*>W/2/NO3+)*+K*=1?1>/NO3+0dD+,-Y_G,HH-J+8MTW1>/)/+0/

,f+b<21*+)3+5K+0dD+,ÎJ+)*+I+)*S*7T234+5*>W/2/NO3+)*+K*=1?1>/NO3+0dD+E_HFEG,HEHJ+8MTW1>/)/+0/+,f+b<21*

)3+5K+0dD+EYYJ+)*+EE+)*+/;36=34+*+5*>W/2/NO3+0dD+EjIG,HEIJ+8MTW1>/)/+0/+,f+b<21*+)3+5K+0dD+EY,J+)*+F+)*

/;36=34+K*;MW/7*0=3+LM01>18/W+)*+p1;1*0*+*+C178*S/+U]TW1>/+)3+LM01>@813+)*+n1W/+c2/0>/+)*+o12/J

)16830@V*W+*7+9==8hGG>7BV?q12/d8=4+K*;MW/7*0=3+LM01>18/W+)36+:68/N36+:q=*2132*6+)3+LM01>@813+)*+n1W/

c2/0>/+)*+o12/J+)16830@V*W+*7+9==8hGG>7BV?q12/d8=4+K*;MW/7*0=3+)*+b*2V1N3+)*+k*6=O3+)*+K*6@)M36

\2T/036+)3+LM01>@813+)*+n1W/+c2/0>/+)*+o12/J+)16830@V*W+*7+9==8hGG>7BV?q12/d8=4+K*;MW/7*0=3+k*2/W+)3

KM@)3J+/823V/)3+8*W3+5*>2*=3BC*1+0dD+-G,HHjJ+Ej+)*+./0*1234+C1>*0>1/7*0=3+r*23J+/823V/)3+8*W3

5*>2*=3BC*1+0dD+̂FG,HEEJ+)*+E+)*+/T21W4+K*;17*+ZM2@)1>3+)*+Q>*663+*+:q*2>@>13+)*+Q=1V1)/)*6+)*

R37<2>13J+b*2V1N36+*+K*6=/M2/NO3J+/823V/)3+8*W3+5*>2*=3BC*1+0dD+EHG,HEYJ+)*+E_+)*+./0*1234+5*>2*=3BC*1

0dD+E,̂G,HH_J+)*+,F+)*+.M093d+

l3)/6+/6+2*?*2s0>1/6+/36+)18W37/6+W*;/16+7*0>130/)36J+*0=*0)*B6*+?*1=/+8/2/+/+W*;16W/NO3G/W=*2/N[*6

*G3M+V*26O3+7/16+2*>*0=*+*7+V1;32+t+)/=/+)/+8MTW1>/NO3+)3+82*6*0=*+/V163J+0O3+6*0)3+8*271=1)/J

)M2/0=*+/+2*/W1S/NO3+)/+823V/J+/+>306MW=/+)*+)18W37/6+/03=/)36+*G3M+>37*0=/)36d++

E,d,d+QV/W1/NO3+U61>3Wm;1>/+uQUv+A+V16/+/V/W1/2+/8=1)[*6J+>/2/>=*2@6=1>/6+)*+8*2630/W1)/)*+*+3M

>378*=s0>1/6+>37832=/7*0=/16+)36+>/0)1)/=36J+=*0)3+>373+2*?*2s0>1/+3+8*2?1W+)*+>378*=s0>1/6

82*V1/7*0=*+)*?101)3d++

E,dId+QV/W1/NO3+RM221>MW/2+uQRv+A+V16/+/0/W16/2+/+iM/W1?1>/NO3+)36+>/0)1)/=36J+830)*2/0)3+36+*W*7*0=36

)*+7/132+2*W*Vw0>1/+8/2/+3+836=3+)*+=2/T/W93+/+3>M8/2d++

E,d̂d+:0=2*V16=/+)*+QV/W1/NO3+)*+R378*=s0>1/6+u:QRv+A+V16/+3T=*2+10?327/N[*6+63T2*+>37832=/7*0=36

823?166130/16+)12*=/7*0=*+2*W/>130/)36+>37+/6+>378*=s0>1/6+>3061)*2/)/6+*66*0>1/16+8/2/+3+*q*2>@>13+)/

?M0NO3d+

E,dYd+:0=2*V16=/+U23?166130/W+)*+b*W*NO3+u:UbvJ+u6m+8/2/+/+K*?df+gv+B+V16/+/V/W1/2+/+*q8*21s0>1/+823?166130/W

*+/68*=36+>37832=/7*0=/16J+037*/)/7*0=*+36+2*W/>130/)36+>37+/+>/8/>1)/)*+)*+>37M01>/NO3+*+)*

2*W/>130/7*0=3+10=*28*663/Wd+

E,d_d+R/)/+M7+)36+7<=3)36+)*+6*W*NO3+<+*W1710/=m213J+6*0)3+*q>WM@)3+)3+823>*)17*0=3+3+>/0)1)/=3+iM*

=*09/+3T=1)3+M7/+V/W32/NO3+10?*2132+/+-JY+V/W32*6J+036+=*2736+)36+0dD6+-+*+EH+)3+/2=1;3+-dD+)/+U32=/21/

0dD+E,YBQG,HE-d+

E,djd+K*/W1S/NO3+)36+7<=3)36+)*+6*W*NO3+B+e+)1/J+932/+*+W3>/W+)*+2*/W1S/NO3+)36+7<=3)36+)*+6*W*NO3

6*2O3+7/2>/)36+3832=M0/7*0=*J+6*0)3+36+>/0)1)/=36+/V16/)36+832+M7/+)/6+?327/6+82*V16=/6+03+/2=1;3

EHdD+)/+U32=/21/+0dD+E,YBQG,HE-d+

EId+Q+32)*0/NO3+?10/W+)36+>/0)1)/=36J+iM*+>378W*=*7+36+823>*)17*0=36+<+*?*=M/)/+)*+/>32)3+>37+/

*6>/W/+>W/661?1>/=1V/+)*+H+/+,H+V/W32*6J+iM*+2*6MW=/2X+)/+7<)1/+/21=7<=1>/+830)*2/)/+)/6+>W/661?1>/N[*6

iM/0=1=/=1V/6+3T=1)/6+*7+>/)/+7<=3)3+)*+6*W*NO3J+=*0)3+*7+>30=/+/6+6*;M10=*6+?m27MW/6h+

K*?df+Q+B+ec+x+uUR+3M+QR+q+HJjHv+y+uQU+3M+:QR+q+HJIHv4+

K*?df+g+B+ec+x+uUR+3M+QR+q+HJYYv+y+uQU+3M+:QR+q+HJ,Yv+y+u:Ub+q+HJ,Hv4+

:7+iM*h+

ec+x+e2)*0/NO3+c10/W+
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*+,-.+.-/,0-0/123/ *+,-.+.-/ 45670-/05/75,5/45670-

8679-0-

1:/;/1-5<0/=9/:5>?9@.+9>75A/

8:/;/8<06.0BC5/:D--.@D60-

81/;/8<06.0BC5/1A.@56EF.@0/

G8:/;/G>7-9<.A70/=9/8<06.0BC5/=9/:5+,97H>@.0A/

G1I/;/G>7-9<.A70/1-5J.AA.5>06/=9/I969BC5/

KLM/8A/070A/=5/NO-.P/5>=9/@5>A70+/5A/,0-Q+97-5A/=9/0<06.0BC5/9/-9A,97.<0/,5>=9-0BC5/=9/@0=0/D+/=5A

+R75=5A/=9/A969BC5/0/D7.6.S0-P/0/F-96?0/@60AA.J.@07.<0/9/5/A.A79+0/=9/<065-0BC5/J.>06P/AC5/,DT6.@.70=5A/>0

,UF.>0/=0/.>79->97/=5/VD>.@W,.5M/

KXM/YZ2G[8\]Y/3*[8̂/2YI/:8[2*28_YI/̀/8A/6.A70A/D>.7U-.0A/=9/5-=9>0BC5/J.>06P/0,EA/?5+565F0BC5P

A9-C5/0J.a0=0A/9+/65@06/<.AW<96/9/,OT6.@5/9/=.A,5>.T.6.S0=0A/>0/,UF.>0/9697-E>.@0/=9A70/8D70-bD.0P/A9>=5

0.>=0/,DT6.@0=5/D+/0<.A5/>0/cMd/AR-.9/=5/2.U-.5/=0/Z9,OT6.@0/@5+/.>J5-+0BC5/A5T-9/0/AD0/,DT6.@.70BC5P

>5A/79-+5A/=5/=.A,5A75/>5/>Me/X/=5/0-7.F5/cfMe/=0/15-70-.0/>Me/KcXg8hciKjM/
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