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*+,-.//01+,2+,*3,4+56//6+,-.77+,7.8
20/+,2+,9+7:39;,-.<;9+,/+,=39-0/+7+<;
>-./369+

*+,?@,<.A+7B9+C,-DE;36;,/3,F.59<E+,2+,/5;;+,-.<;9+,/+,=39-0/+7+<;,>-./369+,G,*3,HI8

;936+J,K9>+<3/,:9EA+<;6LC,3::/6-3;6.<,25,:9.19377+,:HKM+C,/DE;3B/6>>+7+<;,+>;

:9+>N5+,>3;6>L36;J

*D3>>+7B/E+,+>;,B6+<,>6/+<-6+5>+,23<>,/3,>3//+,:./OA3/+<;+,25,-.//01+,*3,HI;936+,2+,*3

4+56//6+J,*3,-/3>>+,2+,N53;9607+,A3,3>>6>;+9,G,5<,>+5/8+<8>-0<+,2+,/3,P5:+98-.7:38

1<6+C,5<+,;9.5:+,2+,;=EQ;9+,<.973<2+,>:E-63/6>E+,23<>,/3,:9EA+<;6.<C,N56,93-.<;+

/D=6>;.69+,2+,R=E.C,5<,-.//E16+<,A6-;67+,2+,=39-0/+7+<;,>-./369+J

K5,L59,+;,G,7+>59+,N5+,/D=6>;.69+,2+,R=E.,>+,2EA.6/+C,/+>,-.9:>,>+,2E;+<2+<;,+;,/+>,9+8

1392>,>+,-9.6>+<;C,/+>,O+5S,E-39N56//E>,G,/DE-.5;+,2+>,>6;53;6.<>,25,:+9>.<<31+,T-;6LC

>61<+,N5+,/+>,-.//E16+<>,>+,9+-.<<36>>+<;,23<>,>.<,A.-3B5/369+C,>+>,=3B6;52+>C,A.69+

-+9;36<+>,>6;53;6.<>J

U/0A+>,37B3>>32+59>

*3,4+56//6+V 3-;5JL9,25,?W,<.A+7B9+,XYXZ[ \W\,7.;>]

*3,P5:+98-.7:31<6+,F.5+,>.<,>+5/,+<,>-0<+,̂R=E.̂
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*+,-.+/01/2+,340+563+40,275-,8+,21,97:54;+,8+,2:00+,/7405+,2+,<15/=2+>+40,-/72135+?,@:3

-+,0+4130,2+,9+:83,AB,476+>C5+,814-,2+,/722=D+,8E:4,.+:,.2:-,8+,FGH,;2=6+-,@:3,/7>I

.5+48,:4,8;C10,.7:5,2+-,-3J3=>+-,1..:K;,8E:4,-:..750,638;7?,:4+,1/0374,1:07:5,8+

2E+>.10<3+,+4,/34@:3=>+?,2+,-.+/01/2+I8;C10,+4,@:1053=>+,874/?,134-3,@:E:4+,340+56+4I

0374,07:54;+,6+5-,2+,2K/;+,.7:5,2+-,;2=6+-,8+,0573-3=>+?,-14-,7:C23+5,2+,>:5,8E+J.5+-I

-374,213--;,L,83-.7-30374,8+-,;2=6+-M

N:5,2+,672+0,.5;6+403O?,21,-05:/0:5+,;8:/1036+,+-0,8;9L,C3+4,+4,.21/+,1:,/722=D+,8+,P1

QR0513+M,S13-,21,8;0+/0374,+0,2+,8;-1>75T1D+,8+-,-30:10374-,8+,<15/=2+>+40,-/72135+

-740,1..:K;-,.15,2+,.57D51>>+,.QUV+,8:,D7:6+54+>+40,W.57D51>>+,8+,2:00+

/7405+,2+,<15/=2+>+40,L,2E;/72+X?,@:3,.57.7-+,:4+,>;0<78+,8+,8;0+/0374,.15,2+,C313-

8+-,;2=6+-M

*74/5=0+>+40?,L,P1,Y+:3223+?,AA,;2=6+-,-+,-740,.750;-,672740135+-,.7:5,8+6+435

1>C1--18+:5-M

Z2-,740,-:363,:4+,O75>10374,8E:4+,97:54;+,.7:5,1..5+485+,L,8;0+/0+5,2+-,-30:10374-,8+

<15/=2+>+40,+0,-740,>3--3744;-,8E34O75>+5,2E;@:3.+,;8:/1036+,/<1@:+,/1-,5+.;5;M

PE;@:3.+,5+--7:5/+,W/7>.7-;+,8+,21,*[\?,2E34]5>3=5+?,2E1--3-0140+,-7/312+,+0,8+:J,.57I

O+--+:5-X,.5+48,+4-:30+,2+,5+213-,.7:5,8;-1>75/+5,21,-30:10374?,+0,-14/03744+5,-3

C+-734M̂

*+,9+:83?,U40734+,+0,_23-1,W2+:5-,.5;47>-,740,;0;,/<14D;-X?,.5;-+4013+40,2+:5,5̀2+

8E1>C1--18+:5,L,2+:5-,/1>1518+-M,_23-1,0;>73D4+,a,bc,P1,Y+:3223+?,32,K,1,05=-,.+:,8+

<15/=2+>+40,874/,4705+,5̀2+,+-0,1--+d,23>30;?,>13-,74,D158+,:4,e32,@:148,>R>+bM

P+-,;2=6+-,1>C1--18+:5-,.5;-+40+40,2+:5,5̀2+,L,2+:5-,/1>1518+-,8+,/21--+M
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*+,-.,+/01234.,+/3156+,/4,/78+394,-,56

:,;/<+1<1;/315=+->;/<8+/?8+.,/*838+@A/315;,.449+,/<+.53.<84,/BC>B2386.15/DE*FG/H/I8

JK6+8.,/L/MN5/8/O+8.-,56/6+9;/<,2/B,/38;/B,/78+394,-,56P/N5/,;6/25/<,6.6/>6804.;;,Q

-,56P/RC8./STU/>49O,;/,6/3C,;6/25,/;6+2362+,/H/68.44,/72-8.5,P/E,/V2./,;6/<426W6/X8O1Q

+804,/38+/Y,/O1.;/378V2,/>49O,/82/-1.5;/25,/X1.;/B85;/48/Y12+5>,PM/P

Z16+,/6@<,/BC>6804.;;,-,56/,;6/4,/<+,-.,+/01234.,+/3156+,/4,/78+394,-,56

;3148.+,P?8+.,/*838+@

N26+,/48/68.44,/B,/48/;6+2362+,A/48/E*F/>O1V2,/25,/<,6.6,/>V2.<,/B,/[\/M<+1X;M/V2./;156

612;/;1.6/+>X>+,56/78+394,-,56A/;1.6/;2+/4,/B>3+1378],/;3148.+,/12/,531+,/<+1X,;;,2+

<+.53.<84P/*8;/B,/V21./+,Y,6,+/4,/<+1]+8--,/<Ĵ _,/<12+/826856/V2./M4>].6.-,/3,/V2.

,;6/B>YH/X8.6MP/?8.;/,44,/8;;95,/L/MN5/5C8/<8;/866,5B2/4,/<+1]+8--,/B2/]12O,+5,-,56

<12+/8].+MP

?8+.,/*838+@/+,]+,66,/6126,X1.;/4,/-85V2,/B,/-1@,5;/;2<<4>-,568.+,;/<12+/8<<4.Q

V2,+/4,/<+1]+8--,/L/MN5/5,/512;/B155,/+.,5/,5/<42;/841+;/V2,/3C,;6/,̀6+K-,-,56

37+151<78],/,6/>5,+].O1+,/B,/X1+-,+/25,/>V2.<,/+,;;12+3,P/EC,;6/25,/371;,/,5/<42;

V2./+,<1;,/;2+/51;/><824,;MPa

b./4,/31449],/8c37,/;15/,c383.6>A/25/38;/B,/78+394,-,56/;3148.+,/8/3,<,5B856/>6>

,5+,].;6+>/,5/3,/B>026/BC855>,/B85;/4C>6804.;;,-,56P/IC>49O,/,5/382;,/8/>6>/;853Q

6.155>/,6/48/O.36.-,/<+.;,/,5/378+],/+8<.B,-,56P/?K-,/8O,3/48/-,.44,2+,/;6+2362+,A

82325/>6804.;;,-,56/5C,;6/31-<496,-,56/H/4C80+./B2/78+394,-,56/;3148.+,P


