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1(558*&,2+! ):&1 (,/&*)-**&! [*+] 2+ 5-*'+] &3(.-LQIRH! 5-++1 )*- ()+1 1&5(,(/+! /+2&! ,&2!
& [-1(,)0(192(1+//+)):(1.03&*(,-(|EP!3&*!'&.&13&*10,13&*(-1-1)-,/(,0+/(=-11( 1+2'&,-!
/*8&.( B!

$96&'()<+, (+1)*-, ()+*(.02/+1(,5+//(1.()0*+'&, /& BUL (55() (28! 1+1/*+//+*&)+=&,1-10, ('3 +//-}
+O0(-*&I3&*I60+,/-1¥(Q0+*1+1(219%+1-11(11(.+7 (PUS@"&2+/(=(1+22%-.38 1 +2(?7+72(-, &I &!
2+1%(107(-,&11&22+160+ PHEHBISR! /(' 8192-7+2(11&22+13*8=+2&, ?+11&22%&' )+, (+1)*-, () +!
=+, -11422bE@HI!+2!"@"|'D""F!

Y2 "@PI! )(*)+! 1822+ 3-3-2+2(- &! &'()*+,()+! &3(.-1()+! 3*-9*&1()&! =&*.-1 0,+! 5-*'+!
Y5, () (22+ 14 1 15+ (L(#(): (A L1+ O9(H1('3-#/+, 2+13&1/+2&13%-9* &, &I=(! -1l
5*&608&, 2-+11&92(1+/14)):(@!+,)+/-V*+[+ & I-@'./*&..13.0-T5(.()-@")-"8BI(): (+/*():&!
&12%+70.-11(15+*+)(L.(,/-'+/()(;!3*-3*(-160&./1%02/(+!)-, 1(?(-, & 1&.)*(//+11&) &, /& &1!
(,.&*(+1.-2-1,&22%02/(+1=8* (- &I1&2IY\AS TH*(.02/+)+*-+//&*(TRIEN&(=-1()-*.-!
+22960/(2(?2-1 1(! +,429&.0)(! F+1(2(-,+2(! &! [*(3/+,(1 1+2(! 18). & [&*&) *&.3-,.+7 (2!
1822%(,.-*9&,?+11822+1)&5+28+!Gf&1()+/(-,In=&*0.&!a&+1+):&@'fnal D #EEUD+1%(
&22+I\aSTHIF+12818'()*+,(&!.8)-,1+*(&!,&2!.-//-9*033-IdB"B!



"<HES'(8','#+'#&' 7™, 06*.*/'O#

R&(13*8)&1&,/(1)+3(/-2(1+T77 (+-14))&, , +/-1+1)-" &I 206& )+, (+1.(+10,34/-2-9(+1 -/ +1 1+!
3(411(110& (2+4+,,(1&11(1)-'&), &2V&'3-1.(+,-1./+/&I5-+02+/&! =+*(+/8-*(&13&*1.3(&9+*,&!
20682(-3+/-9&,&.(/O/+=(+@!,&..0,+! 1(160&./& Al [+/+1(,19*+1-1 1 ( {BAER!&, /&

241 5(.(-3+/-2-9(+B! R&92(! +,,(! %#N! a+*-21! LB! A-255! &/! +2B1 *(3*&.&*-! 29622 &.(! 1(1 /(
+33%-5-,1&,1-2+1 &! [&*(?7+,1-1 ):&! 5-..&! 3*-3%(-1 2+] 1(2+/+2(-,&! =+.)-2+*&! 2+ )+0.+!
3*(,)(3+2&!1&21/(3()-11-2-*&1& )+, (B HF BI+2&V&-* (+I A+ [+14+)) &//+/+13&*1-2/*& ' &8
1821 1.8)-2-1.42=-13-(1&..&*&),-1&=-2'& I&I*(1(&, (-, +/+19*+2(&!+1./AN))&...(=(1):&!
+,42(P28%8&-@! (160+2(1 :+, -l +=+,P+/-1 [&-*(&! 3(4!)-'32&/&! ):&! -1 (! .-,-1 2(I+/&! +!
)-,.(1&*+*&1&.)20.(=+'&,/&12&)./*0//0*&1=+.)-2+*(B!!

PF(HL(1(220./44%8IB0+2(L.(+,-1281/ &-*(&I+//0+2'&, &I 3(A1+) *&I(1F+1-11(1. 3(&9+*&I2+]
)-'328...+19&,&.(11&2!1-2-*&1&' ()*+,()-17(.-9,+13-**&I1+//&, (-, &1+ 215+//-1):R¥6&,) &5+2-1A!
0,1-*0+,-1):&1,8&22+1.0+1)-'32&..(/81*(.02/+! 3*(=-1 L(U&*'(,+2(-, (1. &,.(/(=8&! -) ) &//(=&!
IH(.02/+1&. . &F&IF()-3&H-11+HI/*& [FO//0*&I2+'(,+*(1.-=*+33-/&))- ./ (BI&..&, ?(+2'&,/&!
1+1/&..0/-1)-,, &I(=-1): &) -, -1 2&1'&, (9! () 3+4/()-2+*&) 2+ 10*+! '+1*&! *(.02H! &..&*&!
*))+&J&! (,,&*=+/+1 1+228&) 1(*++2(-,(! *(9&'(,+2(;! 2%(,,&*=+7(-,&! /*(9€2&! Al
0,(2+/&*+28@! (,)=)(+,1-.(1 .022+! 2(,&+! '&1(+,+1 )-,| 281 5(T*&! )-/*-2+)&*HRED!
18,1&,2(+2'&,/&10,(2+/&*+2&1*(.02/+1&..&*&!+):&1(211-2-*&1&'()*+,()-B!

K, +11&228&!(3-/&.(1+//0+2'&, /&) 3(4! ) * &1 (/+/&1 3*&, 1&1(,))-, .(1&*+ PFINZ+72(-, &) 1&2!
(J&+ [5(9&(,-=+.)-2+*&! GUI[I@! )- /(/O(/-! 1+! ,&0*- (! .&,.(/(=(! 3.801-0,(3-2+1():&!
(O, +,-11+219+,92(-11(IL+. . &*I&I2&N)O(V&(,+2(-, (138 (5&*():&!(, &*=+,- ({28, (,9& ("

) &1 200++/8*(+1'&, (,08+'& 1 (+1&1 28 +*/&*(-2&)) &*&T*+2(1'&., I*&I RRUHE) & /*+2(1.(!
3*-(&/+,-1+12(=822-11&21,0)2&-1/*(9&'(,+28&!.3(,+2&1+11-=&1. (11 (3+* ) (1 B)&I/(=(!
):&1%+99(0,0&*+, ,-12+1)-*/&))(+!.&,.(/(=+B!!

j(413*&)(+'&,1&! (2! .(J&'+! [*(9&'(,-=+.)-2+*&! GU][J@! (2! 60+2&! *¢0R/.&*&! +//(=+/-!
10%+,/&1 2%+//+))-1 & ()*+,()-1 1&/&*'(,+1 2+! /(-2+2(-,&! 1&2! ,0)2&-! /*(98+2&! )+01+2&!
G]R\JH+12(=&22-11(\ET\";11+160&../-1,0)2&-1&'&*9-,-18&55&*&, ?&!,-) ) &// (= &) : &3+ (&/
+12(=&22-11&2!1,0)2&-1=&,/*-T3-./1&*-T'&L(+2&!/+2+'()-;1(21/+2+'E+2B+H10,+1.&*(&!1(!
)1 &en(-, (1 7(2+/&*+2(1)-,! = +*(+/&! +*&&) )&*&T*+2(! [*+! 2&! 60+2(! *U/2-E(>*/&))(+!
AH-T.&, . *(+2&@12%(,.02+@!2%+'(91+2+@! 2&!*&9(-,(12('7(): &! &! ZH(B BLR B!



HI(=+2(-,&! 1(! 10//&! 60&.J&! 3*-(&2(-,(! T(2+I&*+2(! )-/*(TO()&! +22(! .08, &&22+!
38%)872(-,&1)-.)(&,/&1&211-2-*&1 (+1+160822+11&92(1+2/*(1& 28 @ HRI&L)*+,()- @!/*+!
)0(12+1)-'3-,&,/&), &0*-=&9&/+/(=+1&160&22+!+55RIPES!

j(4!,&2! 1&/1+92(-@! 2%+//(=+?(-,&! 1&2! .(/&'+! [*(9&'(,-T=+.)-2+* &I &H2H(2+.)(-! 1(!
&O0*-3&3/(L(! =+.-+/I(=(" )-'& .- /+?2+! j@! ,&0*):(,(,;+! C@! 3&3/(1&! +//(=+,/&!
2%+1&,(2+/-)()2+.(! (3-5(.+*(+! GJC\CjJ! &! 3&3/(1&! )-**&2+/-! +2! &, y#2DK2R+!
G\LojJ;1/+2(!,&0*-3&3/(1(1.(12&9+,- 1 +11&(1*&) &//-*(1 &.3*&..(1.0('=R0Q(9, (!'&,(,9&(!
)+0.+,1-1=+ -1 (2+/+2(-, &/*+,.([-*(+ @/ +=+.-11(13*-/&(,&!32+."+/(): & & @} 19*+ 1-11 (!
(,5(+"+?(-,&!,&0*-9&,+B!

WS+ (=218 (- /5 +-1):&) (2! 3%)&. -1 1(1 (,5(+"+2(-, &) ):&) .(1=(&,& !+] 9&, &*+*&I Al
- /&,0/-14,):&11+10,+1)-'3- &,/&1)&2202+*&*&. (1&,/&!)- /(IO(/+ 1+!'+)*-5+9@12(,5-)(/(!
&!'+.1)(/(;) .-3*+/0//-! 60&./1%02/(+!)2+..&! 1(1)&22028&! 3-..(&18&DG=+/-1 ,0'&*-1 1(!
*&)&JI-*(1 3&* ):&-):(,&! & )(-):(,&! 3*-T(,5(+"+H-*(&! ):&@! 0,+! =-2/+! +//(=H@
B=-+()-,- (21 *(2+.)(-! 1(0 02/&*(+(! '&L(H-*(1 )-&) .&*-I-,(,+@! &3+*(,+@! (.J+(&!
)(I-):(,&B!

K,-11&22&!.-./+,2&!5-,1+'&,/+2(13&*12+1/*+.'(..(-,&!,-) ) &//(=+!AI(Rb];! 2% (,/&*+?(-,&!
[¥+160&./-!,&0*-3&3/(1&!*(2+.) (+/-11+22&1/&* (,+2(-, (/*(9&' (,+2 (' 8&(M&() 3&*!2-1./&...-!
(,10)-,-10,+! 3-/&,/&! =+ .-1(2+/+?(-,&! & 1&/&*'(,+,-@" 2&9+,1-.(! +(! *&) &//-*(! 3*&&!/(
2(=&22-192(+2&@!(21*(2+.) (-@'1+!3+*/&!1&22+!)-'3-,&,/&!) &2PEZ+{B@IRh | 11&!
(,/&*20):(,+E' @! )-(,=-2/(! ,&22+! 9&,&.(! 1&2! 5&,-'&,-! 1(! .&,.(7(2(??2+?(-,&! 1&22&!
18*(,+2(-,(! *(9&'(,+2(B! Y2! 3*)&..-! (,5(+"+/-*(-1 1(! ,+/0*+! &0*-9&,+! &! 2+!
=+.-1(2+/+2(-,&! 1&(! =+.(1 )&*&7*+2(! &! '&,(,9&(! 3-..-,-! (,,&.)+*&! 2+! [(*2(-,&!
'&))+,0+! &! ):(0+! 1&( )O&M-*( 3-/(! ,&228&! 2-*-1 3*-((/8!)-!)  -,.&90&,/&!
+HI(=+?(-,&!1&22+1)+/&,+1):&!)-,10)&!+2!1-2-*&I&' ()*+,()-1&1./('-2-ROBO2/&*(-*&!*(2+.) (-!
1(1,&0*-3&3/(1(! =+.-1(2+/+/-*(! & (,5(+"+/-*(! 3&*3&/0+,1-! (2! )()2-! &! ('3&1&,14 2+
*(.-202(-,&!1&22%+//+))-1&11&22+1.(,/-'+/-2-9(+1+29()+B!!

\"&I=(/-13%8)818,/&'&,J&!+,):81 296(3-/+2+-1*(.02/+ & .&*&I [*+1 281 H:& &-2/8! & 22+
98&,&.(11&21)-*+&1-11(1.(,-'(1)-**&2+/(1 +22%& ()*HHOF;! ,0'&*-.(1 -1 /+/(192( JO1(!
)&k, Y& +1-11(1.3(&9+*&I(21.0-150-2-1.&, 2+I3&H*CIH(0.) (*&!+(1+1): (+*(*R&21/0//D"ZF:!



JOL(VL(!, &O*-(+9(, 91+ (/&12%0/(2(22-11(jp]1:+,, -1 (- /*+-1):&1296(3-/+2+19(-): (!
0,1¥0-2-1('3-*/+,1&1,822%(,(?(-11&22%+//+))-@! 3(413*&)(.+'&, /&1 2%+//(=22(3RE, &!
+ &M (&) &T*H &, &*&))-(,=-2/+) ,&22+15+.&1):&! 3*&)&1&! (2! 1-2-*&NG)*H/O(/+!
3*(,)(3+2'&, /&I +I=+*(+7(-, (11&2V/- -11&22%0'-+&@'1822%+33&/(/-@". &, # PE&ZAL(!./
&11(55()-2/8,821)-,)&, /*+*.(1-1 &2296&.&90(*&!) [BAEB!

)& -1 2-1 Al 1821 [O//-! ,&+,):&) (2! 3%-)&..-1 ):&! 3-*/+1 +21 3+..+99(-! 1+22+! 33/9(+!
&3(-1()+H =&* -1 241 )%= ()(22+2(-, & F+ (1=+*(1'&))+, (' (1): &) &7+ -l 3*&,18*=(134&!
*([e-=(+-12%+2/&++ (-, &1 1821 (J&F11(1-102+2(-,&!,-) ) &/(=+11(.) &, 1&1)-./(JO(/-11+!
=+*(&I+*8&1&2IUR\)-'&!(212-)0.1)-&*0280.@!(2!9*(9(-13&*(+) 608 20 0¥ ZRALE 2!+ +58&!
'&1(+,-1D"QF!;160&./-!.(./&'+10/(2(?2+10,+1 &*(&! 1(1'&L(+/-*(1-33(-(L({Y60+2(1=(! .-,-!
&,)&5+2(,+@! 1(,-*5(@H&*-/-,(,+! 3*-10)&,1-! 0,%+,+29&.(+! &, 1-9&,+! 60+,1-! =(&,&!
HI(=+-BIU(13*&.0'&1):810,1+0'&, /-1 1&22+!5*8&60&, 2+ 1&92 (1 +//+))L+&+/-1+110,+!
O9(+&! 54)(2(/+2(-,&! 1&22+! 38*)&?(-,&! 1-2-*(5()+! &! +1! 0,+! 3*-9*&..(=+! *(10?2(-,&!
1822%(,(7(?(-,&! '&L(++! 1+2! . (J&+ 1(1)-,/*-22-1 &,1-9&.,-| 1&228&! +558*&)RE(=(:!
(,-2/*&@!2%(,)*&'&,/-11&2!,0'&*-11(1+//+)):(1&! 60(, 1 (1 1(1.(,/-+/-2-O(+1+20K()-'3-*/+!
0,%(3&*./(-2+2(-,&! 1&2! ,&0%-,&! 3.801-0,(3-2+*&! /*(9&'(,+2&! G,&0*- &! 1(! EQ! -*1(,&J!
&.4)&}T+,1-1 (21'&))+, (-1 1(1.&,.(7(2(?7+72(-,&! 3&*(5&*()+! DENF! ):&! (W& .0(!
&0*-,(11&2!,0)28&-1/*(9&'(,+2&!)+01+2&IG]R\JI&L.0(!, &O*-, (/+2+ () (1 L&/& L 4+,):&!
0,15&,-'&,-11(1.&,.(7(2(?2+2(-,&1)&,/*+2&BI$%(,. (&' &1 (/+2(13%-)&. L1 (7 (2(?2+7(-,&!
(1, (5&./+1)2(,0+'&,/&))-,12-1.=(2033-11&22%+22-1(,(+1):&1.(130C)) -, . (H&&!)-'&10, +!

)~ 1(2(-, &1 1(1 L(J-*/+1 38%)&?(-,&! .&,.(/(=+! (,1)O(1 +,):&1 0,- J(-2-15(.(-2-9() +&,/&!
(,,-)0-1G&. BN)+*&?22+J1)+0.+11-2-*&1&! 1 (.+9(-!,&2!3+?(&,/& DHEFD#"FB!

C77(+-1=( /-1, &21)+3(/-2-13*8) &1&,/&!1)-'&!(,10, +138*)&,/0+2&). &330**(1-//+BH(P(&,/(!
&)+, () (I/*+12815+.(1):&13*&)&1- -1206+//+))-1&' () *+,()-1= (1. (+BRL,-'&, -1 1&22%+0*+11&2!
60+28&!+1&. .1+, 1+&'"-1+1 1&.)*(=&*&! 2+15(.(-3+/-2-9(+B!R&2! EQHN!50! 1 @ H@H1E&*!
=-2[+12+1/&-*(+11&22+N\-*/()+21U3*&+1(,9!1S&3*&...(-, IG\USJ!)-' &I& =& THPHE 2206 +0*+!
&)+, +@!)+*+/&*(7+/+1 1+10,%-, 1+1 1(1 1&3-2+*(27+72(-, &! &2&H* (DL} 181 2(=8&22-!
1822+1)-*/&))(+! ) (3(/+28&! G)-**(.3-,1&,2+! )-,! 2&! +*&&! =(.(=&J! &! 3*-9{&1%.)&!
+,/8*-9*+1-1G)-(,=-29&, 1-12+1)-*/&)) (+1.-'&./&.() + 1&!*+99(0,9&, 117 (2+/&*+2' &IZ&T(!
1&'3-*+2(1)-,10,+1=82-)(/8I1(1)(*)+!#"1+21'(,0/-| D##FB!



]+2&D-(,=-29('&,/-! .&60&,?(+2&!*(.02/+!+..-)(+7(2&!+(1 /(B (' 5&,-"&( (=('&! .&,.(/(=(!
)-**&2+/(! +22%+0*+B! e0&./(! ('302.(! &2&//*()(! .(! +..-)(+,-! +1! 0,% (‘&8 4R2J&*+?(-,&!
&O0*- +28@!192(+2&! &!=+.)-2+*&;1"--1.1&/1+2B!,&2! EQQH! 1(-./*+*- -1)-'&! ("B (+
,&22+! 3&*50.(-,&! &'+/()+! 5-..&*-! +77+./+,2+! [&*&-/(3+/(! )-,! 0,%(,(?(+2R! B+
=+.-1(2+/+?(-,&!+..-)(H/+1+ 1 (B&*&' (+!.&90(/+!11+10,+!5+.&! 1 (I- 2 (H& H(=+; 1 +12(=&22-!
'-28)-2+*&! 2+! 5+.&! 1(! =+.-1(2+/+2(-, & Al 1-=0/+! +1! 0,! (,)*&'&,/-! 1&2! 3-¥+..(
&Qg/*+)&2202+*&!):&!)-'3-*/+! 0,%+2/&*+?(-,&! 1&92(! +2/*(' 9*+1(&,/(! (-t
G\+*@!R3)+0.+,1-10,!*(9-,5(+'&,/-!,&0*-,+2&@!+)0(!.(1+..-)(+10,!+0'&,/+/-1*(2+.) (-!
1(1920/+"+/-1):&LI(*-2+!+1.0+!=-2/+12+12(7&*+?(-,&! 1 (1=+.- 1 (2+/H)-"&!-..(1-1,(/*()-!
GRnJI&N\LOj!IDQF!:12+15+.&!1-2(9-&'()+!.0))&..(=+!(,=&) &IAI1-=0/+1+213{B+&3*(./(,-!
18&22%+2/&*+?(-,&!&2&/1*-2(/()+1):&).(*(3&*)0-/&!.022+))-'3-,&,/&¥&HF2 +,1-,&!0,+!
*(107(-,&!11&21)+2(7*-BIK, +!1=-2/+1/&*'(,+/-|(2!5&,-'&,-11&22+\US!.(1:+10,!*(B*(1&2!
520..-1&'+/()-1)&*&7T*+2&! +1'&,-1):&! - 1 =(!.(+! 2+ 3*&.&,?+! 1(1)-,1(?(-,(! 3+2-9():&!
A=A+ (1):&Y -, )-, 107 &E /(LY ()& (+! 3%-20,9+/+! 3-%/+,1-1 +22%(,5+*!
&'()*+,()-'D#HFB!0//+=(+@! 2+"\US!*(.02/+! 1 (1 1(55() (2&!*(3*-10) (7 (24/3(-8&* (22 ("
J01(' &55&//0+/(1.022%0-"-! &..&,1-1 0,! 3*-)&..-! 1+22+! 10*+/+! /&'3-*+2&! 2{'&4/-,!
5+)(2'&,/&!(,10)(7(2&@!(,5+//(*+//0+2'&,/&!,-,1.())-,-.) &I (2!5+//-*&Ip@, 9+!1+!/*(99&*I3&*!
2%+0'&,/-11&2&g/*+)&2202+*&B!!

Y, 2&JI&*HIO*H] Al J+/-1*8)8& 18 &, I&) 1('-.[*+/-1 ):&! 2+1\US! .&'T*+! 8&*&! (1 9*+1-1 1(!
JC-2+%81 (21U][! G.(J&+! [*(98(,-1=+.)-2+*&J1 2+1)0(| H/(=+72(-, Q@ +T77 (+'-1 =(J-!
3*8)&1&,/&'&,1&@! A )+*+/[&*(I()+! 1&22%+[+))-! &' ()*+,0-:! 1(! )-,,&00&-! /+/&!
5-402+/&1/&-*(+1):813%-3-,0-,-1):&I2+NUS!3-. . +1)-'3+/+*&!1+ ):&1(13%-)&..(1+22+! 7+.&!
1822%8&/()*+,(+.&,?%+0*+| D#HFID#PFB!

S0,608@! +77(+-! =(J-1 )-'&! 2+! 5(.(-3+/-2-9(+! 1&22%&'()*+,(+! -1 .(+! +,)-*+!
)-'328/+'8,18&! )-3*&.+! & 60+,/(1 5(,(1 '&)+,('(! -2&)-2+*(! (+,-! (32  ()+/(! &1
(/& &)HI(/*+1 2-*-:13- (+-13&*C! &..&*&1 7&,1)&*/(1):&) .(+1(,!.&OO(FR2%+/(=+72(-, &) 1&2!
UI[):&!,&22+1NUS! (/8&*=&,9+,-1 1&(1)+'7(+'&,J(1 /*+,.(J-*(1 L&2!)+2(T*-1 =+)-2+*&:1 , &(!
)+3(/-2(1.0)) & .(Z(1+, 1*& -1+ 11+ +2(22+%&1)-" &I [+2(1=+*(+2(-, (| L&2RYGH . (1=+.)-2+*&/
3-.4,-1)-, 1(2(- ++&I2&) +H+18*(.1(): &1 1&22%& )+, (+B!



"285'0/(*7" #-'#%-'850(' Ot

Cl2(=&22-1&3(1&'(-2-9()-1+77(+'-1=(./-N)-"&12+!1(+9,-.(1L('&' () *+,(+.(#9&,&*+2'&,/&!
AL L= (H (0, (VF(B&M -1 +22%(,.-*9&, 2+ 1&22+! (/- +/-2-9+; KIG0&, ?+! (!
3+?2(&,/(1 .3&..-! 3*&.&,/+,-! O,+! /[-*(+1)2(,()+! 1(! 20,9+! 1+/+! 1-=0/+! +1! O, +!*
)-,.+3&=-2&??+! 1&()*(/&*(' 1(+9,-./() (1 1+! 3+*/&! 1(M'&1() (! ,-,! . 3&) (H&R! +..-) (+/(! +22+!
3*&.)*(?(-, &1 (1, 1+9(, (1L (1(+9(,9)-./-.&!&!.3&. -] -1, &) &..+*(&IDHOF; I(,5H(B 1Al3*-3*(-!
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Y, 12(,&+19&,8&*+2&!12%&55()+)(+!1&22&!1=+*(&!'-2&)-2&!A))-'3-BIIN2RIEIRIH& | & ..&*& !
J+7(2&),&21/&'3-1)-1)+* +1/&,1&,?2+!1+22+1/+):(5(2+..("'+!,&22+/()+D2(,)+@!,-,-./+,/&!
1+92(1./01('&'&*9+!0,+!.-./+,2(+2&!090+92(+,?2+@!2+!.)&2/+! 1(10,! 5:BRHHHR 2% +2/*-!
=(&,&19&,&*+2'&,/&!7+.+/+!.022&!3*-3*(&/8!5+*'+)-) (,&/(): &!(, *+33-*/-)+2RB&*(./(): &!
18&22%&'()*+,(+!)-'&! *+3(1(/8!'1%&.-*1(-! & 10*+/+;! +1! &.&'3(-@! (2! *(2+IE(3BK))-!
1%&558&//-! 3(4! *+3(1-1*(.3&//-1 +2! .0'+/*(3/+,!'&,[*&! (2! 5*-=+/*(3/+,! &! 2% 2&I(3/+
&'(=(/&"+99(-*(1.&")-,5*-,/+/&!)-,!1(2!.0'+/*(3/+,B!

K,+1)-,1(2(-,&! ):&! 30c! .=(2033+* (1 1-3-1 206+..0,2(-,&! 1(! 0,! /*(3/+,-1 Al 206(,)-'328/+!
*(.-207(-,&11822%+//+))-1)0(!)-,.&90&! 2+1*&)(L(=+! 1821 1-2-*&: | ({1 FOB! +..0'&*&!
0,41.&)-, 1+ 1-.&! 1(1/*(3/+,-1 30%): VL (+,-1 (,/&*)-*.&! +2'&,-1 10&! -*&! 1+22+1 3*&) & 1K),
G AH2(-, 8@+ 2/8* +(=+130C1&..&*&10/(2(?2+/-10,]NCRUB!!

D.(./&YO/+=(+10,%('3-*/+,/&I60-/+11(13+2(&,/(1./(++1(,))(*) + KR I1): &1¥(.02/+*&.. (/& /&
+22+1 [&*+3(+] )-,1 241 3*(+] '-28)-2+] 1(1 [*(3/+,-! DPEF;! .-2-1 0,+! 3+%/&! LBH/A&(,/(!
*(.3-,1&*813-(1+22%68=&,/0+2&11(/):))-,10,+11(=&* +1'-2&)-2+BIC!/+213*-3- I @%) +1A!
(,)-,/(,0+18=-207(-,8!3&*12-1.=(2033-11(15+*+)(1):&1+77(+,-1,0-=(1/+*9&/1*&)&//-*(+2(B!

$%&55()+) (+! L&( J*(3/+,(1 Al &) &..+*(+'&,/&! )-**&2+[+1 +22+! 5*&BOKZBRAL (! +//+)):(@!
(,5+//(10,10.-1&))&..(=-11&(!.011&//(@!-13(4!(,!9&,&*+2&! 1 (15+*'+) (1., @' 9&,&*+!0,!
'&))+,(-V+2&!13&*N)0(L(+12+L/&..+1+..0,?(-,&11&2!5+*'+)-1+L /&, &*&!12+!) &5+2&+!Gfnal!
D"#F;1(,5+//(12&!*+))-"+,1+2(-,(1=(9&,/(1.-./&,9-,-1)-'&!,- 1. (11&7 7+,-1+..0'&*&!3(4! 1(!
d'.(,/-+()(!3&*'&.&;! 0,+! 5*&60&,?+! '+99(-*&! (,5+//(1 *():(&1&! 2% (,/*-107?(-, &0, (+!
1&*+3(+11(13*-5(2+..(1)-,12%-7(&//(=-11(1*(10**&! (2! ,0'&*-1 1 (1 +//+)): (! &! I&DO&, ?+1 2&!
1-.(11(15+*+) (1. (/- + () (1+..0,/('&,.(2'&,/&B!!



3'(%8%50,'0##5*&".07#

SH+/&*+3(+11(13*-5(2+..(1A10,-11&(130,/(1)+*1(,&! &2 *+/[+'& -1 (+HRD R &3(.-1()+!
1822%& )+, (+1):81 1&22+15-*+1)*- ()41 AlL(15-, 1+'&,[+28&) (3-*/+, 2+ 3&*(10)&! 2+!
5*&60&, 2+@12+19%+=(/81&I 2+ 1(+7(2(/81)-**&2-+/+1+21'+ 211 (/& +2(ERIH B/ &, 2 (++&!
92(1&55&//(11822+1/&*+3(+11%-+//+))-BIR- -./+,/&12-+1.0+1('3-*/1); BEEIR+1&55()+)(+!
(LI(H1):&102HAIIL(13+2(&,/(1): &), &IF+H*&TT&*-178,&5()(-1.-2-1(2IEH#], &IBH2(?72-181!
0,%+2/+! 3&*)&,/0+28& /& 1&! +1 -1 )-/(,0+*&! (2! [*+//+'&,/-1 3&*! 2+1 )-'3+* H&BHE&/(!
)-22+/&*+2(1 DP"FBIj*(+! 1(1 3*-3-&1+21 3+ (&, /&1 1(! (,/*+3*&, 1&*&1 0, +1[&*+3+I(L(1 3*-5(2
7(.-9,+1=4+20/+*&) +//& [+ &, 1&) 2%+ +' &.(13-(:V1 /*+1 (1) *(1&*(1 (, 1(.3&, HTB&*! (,(?(+*&!
[+28138*)-* -1 [&*+3&0/()-1 1&=-,-! &..&*&I *(5&*(/(1+2'&,-THI 9(-*,(1 1(1) &5+ BR&! -2

)HE AR 3 [+ 22+ (&4 3(+ 1%+H/+))-1-10,10/(2(22-1 1(15+%+) (1. &/0)()- | 5*&608&, ?+!
&28=+/+1G'+99(-*&!1(1d!-9, (I#NIO(-*,(IB!$Yo-7(&//(=-1 1&22+!/&*+3(+! 1 (1 3R (DE+ QA 1(
1821 PN! 11 (2!,0'&*-1 1(1 +//+)):(1'&,.(2(! '(92(-++,1-! 2+ 60+2(/8! 1(! =(/+! 182?(&,/&;!

08, &*+2'8&,/8&60&.[+1/(3-2-9(+11(!(,/&*=&,/(1/&*+3&O0I () LAl +*+/A®22%+..0,2(-, &!1(!
0,15+%+)-160-/(1(+,+'&,/& 3&*10,13&*(-1-11(1+2'&,-1 10&!-1/*&!'&.(1(,150,2(-,&! 1&22+!
&=8*(/BI&I1&22&!)+*+//&*(/(): &I 1&22%&H)*+,(+B

$HI+99(-13++/&I1&(13* () (B(HI(=(10/(2(22+](1)-,1.)-3-11(13*-5(2+..(H#BB;0- - 1+1) 2+. (!
1(15+%+)(1.=(2033+/&! 38*! 3+/-2-9(&! 1(55&*&.,/(1):&! (,}.&9O(/-1 i+, -1 1("-./*+/-1 &BRM!
+):8! &22%&'()*+,(+160&22(1)-,1 2&! +99(-*(1*+))-"+,1+2(-, (! .&908&, 1! 2&! K1 QO(1+!
N T&IAT2))+ /(@' +,/(183%&..(=(@!)+2)(~+,/+9-,(/(@' +,/(&3(2&// ((( DBERH. (1 (!
'8))+,((1.3&)(BO)(! +HF+=&* -1 (1 60+2(1 [+2(1 5+*+)(1 3*&=&,9+,-1 2%6&H)+! -,! .-.-!
J-1+2'&,1&),1(BIj*8.&,/&*&'-11(1.&9O(/-I(15+*+)(11(13*(+12(,8&+10/(20+/(1,822+13*-5(2+..(!
1822%8&'()*+,(+B!

D')+8-/&&+YAV*(.02/+,-1/*+1(15+*'+)(13(4!5*&608&. /& &,/&!0/(2(?2+/(@!,&22-1.3&) (3OA60&
)- ' +99(-*(18=(1&,?&! - - (2!'&/-3*-2-2-| GENNX"NNI'OX1(&J! &! (2! 3*-3*+,-2-2-| GANT"HN!
'OX1(&J:19&,&*+2'&, /&1 (13+*/&1)-,|(2!1-.+99(-!"(,(-13&*13-(1&55&//0+*&10, 2 2(-,&!
(,103;1421/&*(,&11&22+![&*+3(+].(130C! =+20/+*&10,+!*(107(-,&! 9*+10+ 2QHQB(}-.

+22+1 -.3&,.(-,&! 3&* &=(/+*&! 0,1 &55&//-1 *&7-0,1B! Y21 2-*-1 3*&) (.- '&))+, ("~ 1%+72(-,&!
022%6& )+, (+] -1 Al )-"32&/+'&,/&! )-'3*&.-1 '+1 .&'T*+ ! (,520&, 2+*&! 2%(,107(-,&!
1822%-..(1-1,(0)-1.(J+.(@! (J&*+O(*&!)-, 12+ /*+.'(.(-, &1 &*-I-,(,&*O()#)&! (2!.(./&'+!



1(1.&,.(7(2(22+2(-, &1 )&, [*+2&:1 [+281)2+..81 1(1 5+*+)(1 Al HHERE(B+2(&,/(1)-,! +.+!
7%-):(+2&@+*/&*(-3+/(+1-T2(/&*+,/&3&*(5&*()+@!58&,-'&,-11 ('0+k, +01B!

BY%)*.'0(',,*3*i! +2296(,/&* -1 1(1 60&./+! +3(+1)2+..&! 1(1 5+*+)(! (! 3*(,)(3(! +//(=(12&!
+90(-*(1&=(1&, 2&(,V&*'(,(11(13%-5(2+..(1&' ()*+,()+!.- -12%+ (I*(3/(2(, 4B+,/(1&3*&...(=-!
10020-):&4+9()&!(,(7&, 1-1(21&03/+S&L(L&*-/-,(,+I&),-*+1%& +2(,+1,- ):M[(-2+,1-]
(21.(J&+! (,(7(-*& 1(.)&,1&,/&J! &! 2+ 520-g&/(,+! G(,(7(/-*&! .&2&/A*&AB(+S&! 1822+!
&*-[-,(,+@'UUOYJ;160&./(15+*+)(1=&,9-,-10/(2(22+/(1+1 1-.+99(! (, 5&*(-*(1*(.360&22(!
JBO( 1&2! F+1+&, /-1 +/(1&3*&..(=-1 &! -, -1 1(1 3*(+1 )&2/+! 60+,1-1 +2TP68& (+! (!
+.5)(+,-11(JO*7(11&82!/- -1 1822%0'-*&BIC,):&!(,160&./-1)+.-1 - 1AL /- (21'&))+,( .-!
38)0(1+77(+-10,%+2(-, &1, &22%& ()*+,(+@!/O/+=(+@!.&T*+1):&! .(+,-| 1 &IQ G2 +!
102+2(-, &11&(1. (/&' (11(1,&0%-(,5(+"+?(-,&B!

H+-&*/+%)+:/%*i)%,-15+*'+)(10/(2(??+/(Y(3()+'&,/&!3&*12&12-*-13*-3*(&/8+,/(3&*/& @H &
[*+1 (1 60+2(1 *(/*-=(+'-! 2+! 520,+*(?(,+! GPXEN! '9X1(&J@! *+))-'+,1+/+! ,&22«! 3*-5(2+..
18&22%&'()*+,(+@! .&'7*+! +9(*&! *(10)&,1-! 2%&)) (/+7(2(/8! ,&0*-,+2&@! '- V- E{EB* &
)-'&!1+9-,(/+11-3+'(,&*9()-1 GS" I &1!:+! +,):&!)+3+) (/8! 1(1*(102(-,&! 1&22+ \UDP#FB!
$%&558&//-13*-5(2+//()-!,- VAl ("&L(+/-!'+19*+10+2&;! *(.02/+! 3+*/()-2+* &, &) +/-! . &!
+22%&'()*+,(+L.(+..-) (+,-11(/O*7 (1 1%+,.(+1-1(,.-,, (+;1/*+192(1&55 &8 H/&*+2 (1. (*()-*1+,-!
28, 2+@! .(,/-'( &g/F+3(*+(1+2(@! +2/&*+?(-,&! 1&2! /-,-1 1&22%0'-*&! DPHFE(:&! /0//+
LTS (H (& +3(&!HIL-.+99(1+99(-*(1&!3*-20,9+/&!,&21/&'3-B!

B%)*'0*-"))*&*22%(,/&*,-11(160&./+!('3-,&,/&")2+..&!1(15+*+)(1):&!H4+9(.)-,-1.0I'-2/&2()(!
'&))+, (' (1 *&9-2+/-*(1 1&22%-'&-./+.(1 1L&2! UR\@! 2&!'+99(-*(! &=(1&,?&! 3H)&EF(!
1&*'(,(M L(M/&*+3(+! 1(1 3*-5(2+..(1 L&22%&'()*+,(+! .(1 *(/*-=+,-! ,&22% QU (2A-BPEH"+/-!
G+9(.)&!1+ILCMCTCI5+)(2(/+/-*&@!*(10)&! 1 (*&//+'&,/1&! (21*(2+.) (D PRB|&L!(,(7(.)&!
2%+,(1*+.(N)+*7-,0+I@!&!L(1+)(1-1=+23*-()-!G+0'&,/+1 2+ [*+.'(..(-, & 9+ 7R YDR) ) +! (!
)+,+2(11&2!.-1(-1=-2/+99(-'1(3&,1&,/('&1!()+,+2(11&2!)+2) (-1 (// @-T}@,-2/*&!+=&*&!
0,! *0-2-! ,&22%(,(7(?(-,&! 1&2! 3+/:t+k! 1(! RhrM! (,! -1&22(! '0*(,(! DPOFJ;! (2! 3*&)(.-!
'&))+,(-D)-,D0(/+2(1-2&)-2&! (/&*5&*(.)+,-1)-,12%& () *+,(+! -, Al)-' 32&/+'&,/&!
):(+*(/-B!']+2&!)2+..&! 1 (1 5+*'+) (1 [*-=+! (,1()+?(-,&! .-3*+//0/[-) (,1)+. 2 (! &' ()*+,(+! +1!
&28&=+/+15*&608&,?+! -1 .[-*(+! 3*&9*&..+! 1 (1 &3(2&..(+;! 2%+)(1-! =+23*- ()L OH)-1E(
3*&.&,?+H11 (11 (+/&.(1&'-**+9(): & @&3+/-3+/(&@".(,1*-'&!1&22%-=+(-13- 2] (1 K)-&&?+!



1(1)-,/*4))&2(-, &1 +1)+0.+11822%6828&=+/-1*(.):(-! 1(1/&*+/-9&, () (/8:(1&B5&//(1)-22+/&*+2 !
[r=(+-1 &K@ +0'&,/-11(13&.-@!,+0.&+BY 21/-3(*+'+/-1(,=&)&!30¢!)+0.+*& 3+ (& @R
1&5(0)(/")-9,(/(=(@".&1+2(-, &@")+2)-2-.(*&,+2&1&192+0)-'+@'1())-, & 9DYQF#EHE&!
=+20/+/+12%+,+' & (13*(+!1(13*&.)*(=&*2-B!

$&! B0+//*-1)2+..(1 1(1 5+++)(! +,+2(?2+/&) 3-..(&1-,-! (1 '+99(-*(! 2(=&DR@=(1&,?+! (!
288 +/0*+1'+].3&. .- 1+1)+0. +11&22+1+ ) +/+1+18*&, ?+!/&*+3&UQIR(1&558&//(1)-22+/&*+2(!
(178&,&5()("*(.02/+,-1*(1-//(B!

R&I2(102/((1+,,(! Al &'&* .+ 2960/(2(/8! 1(1+55(+,)+*&! 2+1 ."(, ((#&PL(1'+9,&.(-! +22+!
18*+3(+11(13%-5(2+..(1(,5+/(1/+281 (-, &1*(.02/+1)-(,=-2/-1 &22+!"-102HIB2RI6&) ) I+ 7(2(/8!
1821 (J&+! ,&*=-.-1 )& [*+2&) &) 3&*(5&*()-1 &1! 0,+] .0+! J+*&,2+! .&'T++! )-+8& P!

AI&2+/(=+'&, /&1 3*(=+ 1(1&55&//(1)-22+/&*+2(1&! 30C! & &* & HETHMIBIHV&*+3(&! 1(!
3%-5(2+..(1&).& T*+'+ /& &*&I&55()+)(+!(,1/0//&12&!&/8!DPZFB!



($*HD A*BY%#6%50,'%#,%5#" . #650660-%(6*#+%..7%-'850('0

CT7(+-1 =(/-! (! 3*&)&1&,2+! )-'&! 2&! 3&*)&,/0+2(! 1(! *&.(./&,?+] +2280)! /&*+3(&!

+ /(&0 +,0:&@" .(+! 1(! 3*-5(2+..(1 ):&! (/- +():&@! .(+,-! &2&=+/8IG) *&.(/&, P+ :+]

- 1&,0/-12+1 &)&..(/8! 1(1 (,1(=(10+*&! ,0-=(! 5+*+)(! 3&*1 9+*+,/(*&! 0,9602/&*(-*&! -82(-,&
18*+3&0/()+! +,):&! +! 60&(! 3+2(&,/(! (,! )O(! 2&! /&*+3(&! ./+,1+*11 *(.0REGD€)(;! 2+!
3-.(7(2(/8! 1(! .=(2033+*&! ,0-=&! -32(-,(! /&*+3&0/():&! Al +,1+/+ 1(! 3+*(! 3+..-! )-!
206(,)*&'&,-11822&!)- - )&, 2&I5(.(-3+/-2-9():&1):&\.1/&, 1-,- 1296 &' ()*+,(+@!(, | FF2+*&!

Al J+-1 (1(=(10+-! (2! *0-2-1)*0)(+2&! 1&21\Loj! G)+2)(/-,(,! 9&,&! *&2+/&1138B/&22+!
98&,&.(1 1&2! 1-2-*&1 &'()*+,()-1 3&*/+ /-1 .- -1 J+/&! +33*-=+/&! +] 3+*/(*&! 1+21 "NEA(&&*+
1(*&//&1*(=-2/&1=&* -1608&./-13&3/(1&!-1=&* -1(2].0-1%&)&//-*& DPAFB!!

Y2I\Lojl AlO,!,&O0*-/*+.'&/1(]-+&1 1(!,+/0*+13&3/(1()+1 3*-1-//-1 1(550.+'&,/&! &2 URMA!
3*&.&,/&! (1 10&! 5-*&! GU! & vJ:1 2+ 5-¥+1 Ul G'+O9(-*&,/&! JOL(+/+J! Al )- AU+ #Z!

() (L &Y =(& &L (J&I(P2++H! < (1& .32()(,0! +! 3+4/(*&) 1+21QB1&22+! )+2) (/- (,+!
G)*--.-'+IEEJIDPQFI&114))0'02+/-1(,1=&.)()-2&! 1+22&160+2(1=(&, &!*(2+.)¢00(-1+!
J(-2+2(- &0 &*=-+1 (&) 0,1 '&))+, (- 101 &-)(-.( )+2)(-T1(3&,1&,/ &B! $+!
2(78*+72(-,&! 1&2! \Loj! =(&,&! 5(,&'&,/&! *&9-2+/+! 1+! .3&)(5()(! *&)&//-*(|-E3K)(
&*-I-,(,&*9()(! GPa]TEMXESJI@! 7&*.+92(-1 1&(1 /*(3/+,(@! 2+ 0(1 +//(=+7(-, &! =+ (,(7(*,&
*(2+.)(-'DONFB!

Y2! *(2+.)(-! 1(! ,0'&*-.&! =&.)()-2&! 1+22&! /&*'(,+?(-,(! ,&*=-.&! [*(9&'(,+2(})(+/+!
+22%(,/*(,.&)+! *&.(./&,?+! 1&2! \LOj! +22+! 1&9*+1+?(-,&! 1+! 3+*/&! 18228 & +.(!
('32()+!0,!+0'&,/-1 1&22%&' (=(/+! 1&2! 3&3/(1&! &! 2+! 3-..(7(2(/8! L(! 1(55+! X &F&//-*(!
1(./+,/(11+2130,/-11(1*(2+.)(-B!

Y 21*&)&/1-*&13&*1 (21\Lojl Al)-./(JO(/-1 1+ 1(=&*.&1.070, (/8! 3*-/&(): & @ Bt4! 08 /+ /(!
*()-*1(+-1 <\C$\0$>! &! <OCHE>! DOEF! &..&,2(+2(1 3&*! 2+! /*+.107(-,&! 182! . &)K.
34/+1422%6+/(=+2(- &IL(10,+13*-/&(, +ILI1+//(=+,/&12%+18&., (2+/ DR+ EEI&, 7 +12&!=(&!
1(1/4+.107(-, &1 1821 .&9,+28&! (,/*+)&2202+*&! 1(3&,1&,/(! 1+21)CFiB! S-3-1204 &g+ 2+
[5+.102(-,&! 182! .89, +28&! (2! *&)&//-+&! =(&,&! 5-.5-*(2+/-1 &! (,/&* +2(@BH& Lt-'(!

<+ (1&1)0(130C!&. . &*&*+3(1+&, /&I*() () 2+/-1&11&.3*&. -1, 0-=+'&,/&1.022+1'&'T*+ +Bl!



FH L0 +,+2(22+48&) &2 1&/1+92(- 2&) ,0-=&! /&*+3(&! *(=-2/&) =&* .- (AT -!
(1&,/(5()+*&! (21.0-1%0-2-1 &21 .(/&'+! [H(9&(,-=+.)-2+*&;1 +1 [+21 3*-3- (JUA! =(./+1 0, +!
-18=-2&13*8=+2&,2+11(1,&0*- (1)-,/&,&,/(1=&.)()-2&*()): &1 (\LOj!, &219+,92(-IL¢F..&*!
+1.099&*(*&!2+!.0+!('3-*/+,2+1+1608&./-12(=822-B!!

Y1,&0%- (1)-,/&,&,/(1281=8.)()-2&! - -1+..-)(+/(1+15(7*&! &*=-.&! 1(1/(3-\ DO"F @& (!
*8)&/1-*(11&2N\LOj!.-,-1&.3*&..(11+1,&0%-, (11 (11('&,. (-, (+99(-*(1)-,I5(7*&) &*=-.&11( !
/(3-1 CWE G,&0*-,(1.&,.-*(+2(J; +,):&! 2&1)&22028&!1 92(+2(1 +22%(,/&* ! 1&2! 9+ (9PP&I*(98&
&.3*(-,-1*&)&//-*(13&*1(2N\L0jl+13*-3-+*&12+13+&.& 2+11(10,+1)-'0,()+?(-, &!/*+1,8&0*- (!

&1 92(+:1 2+1 *(28=+,2+! 1(1 [+2&) .&9,+2+72(-,&! ;- Al )-'32&/+'&,/&! )-'BF&! Al /+/-!

(- S &I(21*(2+.) (1L (\LOJI5+=-*()&I2+12(78*+2(-, &1L (1) (/-): (, &4, 5 (+"+/-*(&!& 1!

- (11, (10-1 142281 )822028&! 92(+2(! DO#F! ):&! +1 2-%-1 =-2/+1 /(-2+:)(RT{(AL0j!
[*4+(/&10,1'&))+, (-1 1(15&&1T+)S!I3-.(/(=-1+22%(,/&*,-11&219+,92(-B!

$&/&H(,+2(-,(1,&*=-.&1 3&*(5&*():&1 1&(!,&0*-,(11&219+,92(- /*(9&'(,+2&! (,, &*=+I({
=+.(1'&,(,98(1 &1! (,/*+)*+,()(@! 1-=&! (2! *(2+.)(-! 1&21\LOj! 1&I&*'(,+*(2H&, /- 1&228&!
5(7+&1'0.)-2(1=+.+2(1&1(1)-,.&90&, 2+1=+.-1(2+/+2(-, &@!.(+]./0//0*&! ~ R} +12(=&22-]
1822+110%+1'+1*&1):81=8&,9-,-1+//(=+/8!1+1./(-2(!,-)(=( DOHFB!

[+ 28 =4+*(&!1/&-*(+15-+02+/&) 3&*1 /&, /+*&) 1(1.3(&9+*&! (2!'&))+,R 4+ F2.&1 1821 1-2-*&!
&'+, 0)-1 (1 Al (B-/(?2+/-1 ):&! 28! 5(7*&! +55&*&,/(1 +21 9+,92(-! [*(9&L (*#28-*/(,-! 2-!
J(-2-1)(2-1421)-*3-1)82202+*81 &1 608&./-| B&H =(+1+,/(1*- () +1*(52&.. =241 (21 *(2+.)(-!
100 \Loj! &1! +2/*&! -/+,2&! 3*-T(,5(+"+-*(&! + 2(=822-1 '8,(,9&-! 3*-=-)+,1-!
=+.-1(2+/+?(-,& DOPFB!

$&!,-1&=-2(18&=(1&,?&!.022+1)&,/*+2(/8!1(1608&../-1, &0*-3&3/(1&!:+,,-13&*'&. -11(!
=(2033+*&1108&!,0-=&!)2+..(11(15+*+)(i!(19&3+/(1G+,/+9-, (/(*&)&//-*(+28!1&2N\L0}J!&!
92(1+,/()-*3("-,-) 2, +2(\G L(*&//()-,/*-/(2\Loj1-172-))+,/(1(2!.0-1*&) &//-*&J DOOF B!



N

AN W
gw Trigeminal

Meningeal dural ganglion
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"#$%&)*+',-."1&0"1+*+'2&/-3/0'4+'5+'670',+*3872&%%"8870";+'<$%-=3"/0'&/>"*+',+"*7-27 @"=A0'B*&%&. 33
=%"#3C"/7D&-E$8&%" GHIF3&%-'&/>'E7$/="#0J'4.3' K&/E3="L3%$%787#F0' D78+ 1883D+3%+<O0'PPHQRE """
U8""/P$="P3B-"-=3C&'=%"#3C"/&83"-PRE&BDI/H7/7'>& " D&-"-&/#$"#" >SBRBH3" 3'>& " D&-"'-&/#$"#/"'P"&8"

VI7I' C7-=%&="W+"' 03%>3)' P%7"3A"7/" >& XPO+' {8$RBEEFBVE"E&S"+ U"&887)' P%7"3A"7/" &YY3%3/="">&™ D&"
-&IHS H#I" C3/"[#3""+ Y &IE"TI3)P%7"3A"7TBBIN"">& " #&/#8">3883'%&>"E"">7%-& 8 EIYPRVERBA'7/"3Y Y 3%3/=""
D3%-7""D&-"-&/#$"#/">3883'C3/"/#"+
X"#83B'Z"7%=3EE"&'$>"="D&+'N:4'Z"7%=BLET8"I&83+/-'Z":7%=3EE"&"/-$8&%3+K5Z'L$EB37'=&8&C%kEIF P7-=3%
8&=3%&83+' *(' Z' :7%=3EE"&' C7=7%"& P%"C&%"&+ *\' Z' :7%=BEBR7CRIF%®+ 5,U' Z' X$]-=&/="&" #%"#"&'
P3%"&E"$3>$==&83+'5<'Z' L$EB37' P&Y%&]%&E."&83+'57' Z'57-=3%"7IEH" &= "R-FYUA"7/3' P&%"3=&83+'5$8'Z'
5$8D"/&%+";X'Z":7%=3EE"&'%3=%7-P83/"&83+XQZTE=FER-7%"&83'P%"C&%"&+X\'Z"7%=3EE3& 7L &8T'
-3E7/>8%"&+'XPO'Z'L$EBI7'=%"#3C"/&83'-P"/&83+ BXI -8B =7%"7"-$P3%"7%3+'O('Z":7%=3EE"&'D"-"D&'P%"C&%"&+'
O\'Z":7%=3EE"&D"-"D&-3E7/>&%"&+'O5*Z' LSEB I 7IIB—2B8F C3>"&83+

Y1 9&3+/(! )-(0()-,-! 0,%(,,-=+?(-,&! ,&22+! [&*+3(+] .(J-'+H()+! 1&22%& (), (
0/(2(?7+7(2(@!+1'&.&'3(-@!, &(13+2(&,/(!,-, T*&.3-, 1&*1+(1/*(3/+, (HBEH@W ! =+,,-!

+11 +9(*&! ('3&1&,1-! (2! 289+'&! 1&2! \Loj! )-,! (2! .0- *&)&//-*&! (,/&**-'3&,1-! (2!
'€+, (1 L((,,&.)- &I, /&, (&1 1821 1-2-*&BI $&! 3*('&)'-28)-28!1 +33+*/& &, /(1 +!
BO&./+! )+/&I-*(+! 50*- -1 .=(2033+/&! ,&2! "NNH! Gn2)&9&3+,/J! '+l *():(&1&,1-! 0,+!
SGCHP( 818 =8 - H) - i, - =0/-10, 13+ 3-*/+ 1&)(, ) 2(, )+, &21"N™!
hSCL+14+33%-=+/-12960/(2(??-11(110&!,0-=&!"-28)-2&.-"(,(./*+7(2(13&*!-. @!07*-08H /!
*('&O&3+ /@13&H (21 +H[+'&,[-V.(J-+()-11&22%& ()*+,(+|DOZF; 1 +//0-€21&2&!)2+..&!1(!
B*4) (1, -, 102/ 1O [+=(+1*(7-* +/+11+2IUUR!(,IY/+2(+B!!

! #"!



L2(HJ0-*3(1"-,-)2-,+2(12+1)0( (,/*-102(-, & () 2(, )+ *(.+2&! +21 "NEd! :+, -1 (3+// +/-!
18=-2'& I&I( V&X' (,(11(13*&=&, ?(-, &) (+11&22%6&' ()*+, (+1&3(.-1()+ 1+ 112 &I5*&60&, 7+
):&11&22+15-* +1)*- ()+IDOAF;+//0+2'&, /&) - -1+33*-=+/(*&!+ /()-*3(!"-,-) 2-, + 2((=-2/(!
)-/5-1(21\L0j! GO+2)+,820+7 @!5*&'+,8&?0+7@'&3/(,&?0'+7JDOQFI&1I0, 1 .-2-1+ /()-*3-1

$+D+*+//&* (/) +'11(160&./(1+,/()-*3(!-,-)2-,+2('Al60&22+!1(13-..& 1B 481 (&, .(-,&!/+2&!
1+1,-,1.03&*+*&! 2+! 7+**(&*+! &'+/-&,)&5+2()+;! (,5+//(@! .(! Al =(./-! (,('-B&2R&,/+2(!
+HIF4+=&* -1 2%(.-2+'& /-1 L (1 +*/&*(&! ) &*&T7*+2('&L(&! 1 (1 *+//(@! (022&H46A}-23(! +,/(T
\Loj*(0.)(=+,-+1!(,(7 (*&!12+!=+.-1(2+/+?(-,&\LOJ T'&1(+/+!.-2-160+,1-1+332() +/(.022+!
.03&*5()(&!+720'(,+2&!&!,-,'60+,1-1+332()+/(1+22%(,/&*,-! 1&2! =+.- | DZEF @' F&¥/+,/-! (2!U
*(.02/+10,'7&*.+92(-11(55()(2'&,/&! *+99(0,9(7(2&;! 2%&55() +) (+! 1(! 608 A+ O&*H.B(/+!
1+215+//-1):&!(1=+.("&,(,9&(! .-,-1.3*-==( /(1L (1 7 +**(&*+!&'+/-&,) &5+2() +| DE2R+*(11&2!
9+,92(-1/*(9&'(,+2&! G+*&&!)*0) (+2(13&*12+19&,&.(11&2!1-2-*&!&'()*+,()-B!!

R&22+! 3*+/()+1)2(, )+ 1011 92(! +,/()-*3(1 -,-)2-,+2(1 (1 .-, -1 *(=&24EE5()+)(@! +! .-,-!
SOOFHT(2(18.)20. (548,181 () 3+2(&, (1)1 +2'&, 1 H- +HI+)):(! '&,.(2(! 2%CYhC!
G+O&, 2(+! (+42(+,+1 1&215+*4)-J1 9+%+ /() &) 2+ *(‘7-* +7(2(/81 1&2! F-R=R¥(5()+*.(1 1(!
3+%1()-24%(1)-, 1(2(-,(1):819(0./(5():(,-12+!.&=&*(/8!1&22+!'+2+//(+B!

10/(192(1+,1()-*3(1'-,-)2- +2(1 =8&,0-,-1 =", (S*+/(1 3&X =(+! .-/I-)0/+ &+ G&*&,0'  +7!

29,1 "d! 9(-*,(@! 5*&+,&?0+7! & 9+2)+,&?20+7! -9,(! #N! 9(-*,(J! -1 & 1-=&,-.+!
G&3/(,&20'+7@'-9,(1QN!9(-+,(J1&! 3*&=(+15-02+2(-,&! 1(10,-1.3&)(5()-13(+,-1/&*+3&0/()-!
*(,,-=+7(2&B!

$%(,/*-102(-,&! 1(! 60&.J+! ,0-=+ )2+..&! 1(! 5++)(1 :+! (92(-*+/-! .&,.(7(2'&,/&(2!
[EH]+8,[-13*&=8&, [(=-11&22%& ()*+,(+@+=8,1-1)-'&!/+*9&/10,178* +92(-1. 38 (B!
V- (/8L (J& O+ L (18 +(3-(22+1-10,13-. (T(2&+0'&, -1 1 (1&=8&, /() +*1 (-=+.)-2+("
1-=0/(1+2!5+//-1):&1(20\L0j!50,9&11 +1=+.-1 (2+/+/-*&1+12(=&22-1.(J&I()E2-1, & (1=+.(!
()5, (@) (CIHI0+2'&, 1&! -, *(.02/+11+(11+/(1. 3&* (&, [+ 2()&/*+,-1)-'&! !
=(1.(+10,1+0'&, /-1 (1&=&,/(1)+*1(-=+.)-2+*(\DZ#F @'DZHFB!



$H (2, &) &, (2&) 1 (&S +2&1'(92(++] 2+1)-"32(+) &V *( .3&/I-1+(15++)(!
+.0,/(1 60-/(1(+,+'&,/&! 3&*! ;1 4%+, -1 &)&..+*(1 02/&*(-*(! JOL(! 3&* =&*(5()4& (2!
[*+1[+&,1-138*120,9:(13&*(-1(13-..+1)-, 10*&I+1/+): (5(2+..(@".&!(, 10)+,-12+13*- 10 AL (&
+0/-+,/0)-*3(! *(=-2/(1 =&*.-! (2! 5+*+)-! [&..-1 &! & 3-.+-1 (,10%*&! 0, +0'&,/-!
1822%8&.3*&..(-, &1 1&21%&)&/I-*&11&2N\L 0j!+12(=822-11& (!, &0*-, (1/*(9&'(,+2(B!

TGN
terminal
. y CGRP
Anti-CGRP Antn CGRP( gyt CGRP receptor

receptor antlbody- antibody antagonist
OBQ ggg!! !uﬁ%""‘w

I"#$%&"' 1"8&0™+_". 7 /I&E?"0'1+_'X7]EA$?0'5+_".7 IREXB&"&?0'1+'L$=%"="7/'&/>"&8E"=7/"['U3/3';38&=3>"
53P=">3"V:U;5W"/*"#%&"/B$=%"3/=-\\a0' (SO MR C&E7>"/&C"E&"SBB&-E"7'3'>388b" /=398 PFP=">3'
E7%%38&=7'&8'#3/3">388&'E&BE"=7/"/&" /37, BMBE3="FV&A"7/3'>3#&I="E7%P"'C7/7E87/&8"3">3#8"
&I=&#T["-="">38'%3E3AFBNI/#3P&M/'/38'-=3C&'=%"#3CIIR-E78&%3+

N2/*&! +! 60&./&! 10&!1)2+..(1 1(1 5+*+)(1):&! +9(.)-,-! (! /*&//+ *&2&P(-2! .(./&'+] 1&2!
\LOJ@! -,V JH(1 (/- 1-11(1,8&22+13*+H()+))2(,()+1+,): &1 2+ /-..(,+17-102(()+1 1 (1/(3-!C1 &! (!
1(/+,(B!

S+ /- (HNT7-102(, 0+ L(/(3-1CLAH (B+/+-! -18=-2'&, &) &2\ [*+[[+' &, [-11&(13+2(&,/(!
)- J& O+, (+)*-, 0+ G3(AL(EPI9(-*,(11(1&' () *+,(+1+21'&. &IV 1('(,0&,1-1.&, .(7( 2'&,/&!
(21,0'&*-11(19(-*,(1)+*+//&*(22+/(1 1+1)&5+28&+! &1'(92(-*+,1-1 2+ 604 2(BITZPF! ;1 &..+!



+9(.)&!72-))+,1-12+19(0,?(-,&!,&0*%-'0.)-2+*&! +//*+=&* .-1 2%(,/&*+?(-,&!)-,! (2!)-'&2-!
<URCop>!(,(7&,1-! (2! *(2+.)(-' 1(! .-./+,?2+! j@! 920/+"+/-! & \Loj;! /+2&1&))+,(."-!

3&*&J&! 1( *(10**&! (2! ,0'&*-1 1(! ('302.(! ,-) &/ (=(! 3*&=&,&,1-! 2+! .&,.(7(H?2(2,&!

)&, /*+28&! DZOF! ;I 2+! [-..(,+! 7-/02(,0+! 1(' /(3-! C! =(& &' .-"(,(./*+/+&)-,1-! 0,!
3%/)-22-11(1 (,(&?(-,&! .J+,1+*1(?22+/-1 G)-,! 1-.(1 =+*(+7(2(! 1+ EPP! +! EQP! KY! 3&*! .&10/+!
&*-9+/&!(HETH#Q!.(/(1.3&)(5()(11&22+!/&./+!1&!11&2")-22-1-9, AKI¥ & ((-!-.3&1+2(&*-!
DZZFB! |0//+=(+@! )(*)+! 0,! /&*?-! 1&(! 3+2(&,/(! ,-,! *(.3-,1&! +2! [*+/[+'& /-@! H! *&./
0,%02/&*(-*&! +*'+! +! 1(.3-.(?(-,&! 1(! &'()*+,0(! ):&! ,-,! :+,,-! *(.3-./-! +22&! /&*+3&!

K, +11&228102/(&1)2+..(1L(15+*+)(1(,/*-1-//&I3&12+Y/&*+3(+ VEGRBUERH-, () - AI60&22+!
1&(1S(/+,(@49-,(/(118&21&)&/I-*&).&*-I- (,&*9()-IPTA]Eh@!(, 1 (=(10+/- 1R 282292 (-!
[%(9&(,+28&@'2+)0(1+//(=+7(- &) . & T*++=&*&!10,1&55&//-(,(7(I-*(:BOQL(1 &O*-,+2(B!
$%0,()-! 5+*+)-! +//0+2'&, /&1 )-"&*)(+2(??+/-1 Al (21 $+.'(1(/+,! GENNX"NN! 'QI&! :+!

(- +-1&55()+)(+),&22+1%(.-2072(-, &118211-2-*&1&' ()*+,()-1&,/*-110&!-+&! DZAR @

+11 0,%+.8,2+! 1(1 ()*&'&,/-! 1892(! &=&/(! +==&*(I )+*1(-=+.)-2+*(! G3*(,)(3+28&!
)- - 10+2(-, & 3&*! (1 *(3/+,(3! DZQF:! (,-2/4&! (21 2+.'(1(/+,! :+! *-./*+/-! &55(H ,&(!
~1-9%033(1 1(! 3+2(&,/(1):&! ,-,| +=&=+-1 +=0/-1 T& &5()(! 1+2! [*+/[+'&,/- )-,! [*(3/+,(B!
10/+=(+@!2%0/(2(?2-11(1/+28&)"-28&)-2+ AI5*& +/-1 1+215+//-1): &1 1- DI HEKB+*+)-1
=(L(+1)-,/*-(, 1()+?(-, &1+22+190(1+1 1 (1+0/-=&()-2(13&*12&!.0)) &..(=&!-//-1-*&B!



$'()*+,+&;.&/013+3+,+4<+((,14&*4'5=34'5)3+&

' UHHS' (8 R 8HH

$%6&)-)-2-*1-332&*1/*+,.)*+,()-1A10,|& +'&! - 1 (,=+.(=-@'&)-,-' )-@' &.&90(7 (2&! +1:2&//
182! 3+2(&,/&@!):&! .5*0//+,1-192(1 02/*+.0-,(! 3&*'&/I&! 1(! =+20/+*& G- RA-ULL2+!
)(*)-2+72(-, &) &*&T*+28!1 &1 281 .0&! &=8,J0+2(1+2/&*+2(-, (1 3+/-2HHH &AL/ &22+!
3*+/()+)2(, () +1+3+4/(*&11+92(1+,, (1%dN! & LI AL (=&, /+/+10,+!'&/- B)IEH@+ 1 1(+9 -1 &
(21, (I-*+99(-11(,0'&*-.&!)-, 1(?(-, ("L(13&*/(,&, ?+!,&0*-2-9()+160+2(12%()/0.1(.): &) - @!
(2= .- 3+ ) &F&T*+2&11-=0/- 1+ 1I&'+*+9(+1.07+*+),-(1L&+@ 12%& ' ()*+,(+ QLI 2I528H
3&*=(-1+..-)(H-1+11&'T-2(-13+++1-. - 1&12+'-+/&1)&*&7*+2&IDANFB!!

$968558&//-11-3328*5+1*(58*('&,/-1+110,15&,-'&,-1(, L(=(10+/-13&*12+13*("+1=-2/+ 11 +Ix-:+ !
\*(J(+,1 S-332&411 <-+" 4('<1'069+" *" 1% @/%.+" 1-)(+,/%/(+" &6 *%6&I%)(+" 1%+" )(1)) L (+"*%"
TI3*T'%)/" 18% & 1%+"3+(*+0*/%™ *"'06)*)Z" *('))+7'%) " O(/0/(9*/Yo+-"+--+H B Z" -

X" (. KB UO*+ (" -@'A4'))I" FI00-(" &IYA(I%)+ %/ A(+" -1(/2" %)+ %) " BYY2" -
A(<1'%9™ -~ @[%.+"*%&* %) LAM" " - @[%.+" (*4-', +"LA(M2" " %" &+-SA-LYB " *4
LF/00-'(",6%4)M DAEF;! 2+1 /<0//0*+! (| -=('&,/-! ):&! =(&,&! .5*0//+/+ Al (2! .+,90&! &1! (2!
1-332&*1.:(5/1. (198, &*+19*+2(&!+229%(,/&*+2(-, &/*+1(192-702(1*-..(1(,I'-=&&}(2!5+.) (-!
1(102/*+.0-,(1&'&..(11+22+1.- 1+Bl!

0(.3&//-1+1142/*&1(,1+9(, (11 (+9,-./():&!(211-332&*I/*+ .+, ()-13&*'&//&160(, LHQ4=+*&!
(,5-*+2(-,(1.022+1)(*)-2+2(-, &) &*&T*+28@!. &, ?+129%60/(2(??-11 (*H{ Q- A& @!)-,
241 3-.(7(2(/8! 1(! *(3&/&*&) 2%&.+'&! '+,/&,&,1-1 0, -//(-] *+33-*/-1 )-./-X7& &E)&1!
+,42(724+, 11281 =4+ (+2(-, (1 1&(1 3+*+ &/*(!, 821 /&'3-1 &L (1 ¥(.3-./+1 + 11 &=RUOEH+=8&. /(!
1&*+3&0/()(B!

Y1351 1(.3-.(/(=(! 3&*! &55&//0+*&! 1-332&*! [*+,.)*+,()-! G\SJ! *&,1&=+,-! )-'32&..+!
206(,1(=(L0+2(-, & &! 2+ 1(/(,?(-, & L&(1 =+.(1 (,/*+)*+,()(! -, ):VI 2+1 /(4228 =&2-) (/8! 1(!
520..-1):&! =&, (=+! (,520&, 2+/+! 1+22%+,9-2+72(-,&! 1&22+! .- 1+:1 +//0+2'@(/ZA-LRa(
0-=(L.(J& (INUIG/*+,. )%+, (+21)-2-*T)-1&1110328&g! .- -9*+3:kJ1 3&*'&//- -1 1 (1 +=&*&/!



1822&1("+9(,(17(1(&, (- +2(11&(1=+.(|@'9+*+ /&, 1- &10, +13(41*+3(1+!(,1(=(10+20; &
+2/%-] =+ [+99(-1 Al 1+/-] 142241 3-.(7(2(/8! 1(! “1(5()+*&! 2%+,9-2+7(-,&! -1RA2+! |
3&*'&//&,1-10,+1./('+13(414))0*+/+11&22&1=&2-)(/8!1(!520..-!Dd"F B!

$+13-..(7(2(/81 1(! &.32-*++&! [*+'(/&1 2%0/(2(22-1 1(102/*+.0-, (1 (1 =HYLH () (| Al Q%+ /(/+!
1+229%60/(2(?2-11(!.-, 18!8)-9*+5():&!)-,| 7+.. +15*&608&, 2+ G (,5&*(-*&1+!"1fa?J1):&1=&,9- -!
3-J&IH)- [H[-1)-12-1 ) +23-11&213+2(&,/&!(,!.38) (5():&5(,&./*&1+)0:&! ) +++//&*(?2+/&!
1+1'(,-*1 .3&..-*&! -..&1 &! 60(,1(!1 '+99(-*1 3-..(7(2(/8! 1(! 3+..+99(-! 1&92(! 02/*+.0-(;
2960/(2(22-11(1.-, L&MHI7+. +I5*&B0&, P+12('(+12+1¥(.-207(-, & 3HIBEZRY/&I1 (1-//&, &*&!
(,5-*+2(-,(1.02!520..-1&'+/()-1&!1.022&! 08! &=&.,/0+2(1+2/&*+2(- BHN)-2+*&!=&,9- -!
=+20/+/(1.38) (5() (! 3+*+&/*(1)-'&1 2+1=&2-) (/8! 1(13())-1.(./-2()- @)&B! 1(15(,&! 1 (+./-2&@!
=&2-)(/8! '&1(+@' (,10& 1( 302.+/(2(/8! &1 (10& 1(! *&.(/& 72+ Dd"F:l!
&TT&,&P 3&..-*&! 1822+ [&)+1 Y+, ()+ +7T(+! 0,+! -/&=-2&! =+*(+7(2(/8! (,/&* 3~ +2&
20(/+,1-! ;! 0,41 *(1-//+! 3&*)&,/0+2&! GENIJ! 2%&.&)0?(-,&! 18&22%&.+'&@!291+2(&! +2
1(.3-,(7(2(/8!1(1+33+*&)): (+/0*&!. &'3*&I3(41+=+,2+/&1&11+22b0/ (2@Z2(AL(1)-, /*+./-!
&)-9*+5()(I G7+.+/(1.0! +,-.58*&! 2(3(1():&J! 3&* 2&! .(/0+2(~,(! 3(4!)-'32&. RHEHQ&T!
J-1+2(1811&(1)+. (1. (1*(&.)&!+11-//&, &*&10, +1=(.0+2(?2+72(-,&1)-"32&/+! 1 & k= (() (B!

"#$%&'$()*+%&"* $(+&"-". )&S("H(*-"#"™*)( ['&$"S("H&')*)#"*,$(0)-+&)1"-"(

"#$%&")(&")#%&$234")-$( \&*&T7*+28&!'&1(+@")&*&T*+2&!+,/&
P4V ()%, 1&22+! )+*-/(L
(,/&*,+B!

"#$%&") (&) #%4**"3"&)-$( [*+1-E () +,()-! 1&228&! =&*/&T*+
HH[&H (17 +.(2+* 8 @) &*&T*+2&13- /)

"#$%&")(&")#%45&)-2"*)(( \&*&T7*+2&!+,/&*(-*&@")+*-/(1&!(,/8

I"#$%%" & E(&659$4>=$&"3A4>53D$& P& ?"45&59>="3="9535& ?"0A3H393BL 389&:8BBY%$=&>=

N2*&I+22+13-..(7(2(/811(1+,+2(?2+*&I(13+*+'&/*(1): &1 1 &) (=Xl BRY (/():8!1821520. -1
&'+()-1)-,1(211-3328* /*+,.)*+,()-1.(130C!/(+*&1+,): &1 2+1)+3+) (/8! L (F(.3-./+! 1&(1=+.(!
)&F&T*+2(1 G&.B! =+.-1(2+/+2(-, &X=+.-)-*(?(- &I@! +1! &=&,/0+2(" HE2('1&U&
G()*&'&,-1-11((,0?(-,&11&22+\-"J@"*()+=+,1-129%(, 1 ()& 1 (I=+.-*&+//(=(/8B!



*$(%...'80)*('#8.('(89%#

$968)-)-2-*1-332&*! [*+.)4+,()-1 GIWUJ! (! =(4! 18&22&!1 )+*+//&*(/():& )(I+/&!
3*8)&18&,/8'&,/&! :+! +)B0(.(/-! 0,1 ¥0-2-1 )&, /*+28&! .(+! ,&22+! 9&./(-,&! 1%& &*DELPH
3+2(&, RN )-@.(+,&22+! ,-*+2&1 3*+/()+1)2(,()+! 3&*1 2-1 JOMH()-1 1(!,0'&*-.&!
3+/-2-9(&! ,&0*-2-9():&:! +,1*&'-1 60(, 1 (1 +1! +,+2(?7+*&! 2&! +332()+2(-, (1 3(4! *(2RE+,/(
60&./+1/&),()+1(1,&0*-(+9(,9B!

Y, +7(/-1&'8*9&, 2(+28&) - -1, 0'&*-. &I2&13+/-2-9(&!=+.)-2+* (11 (1+'7 (/- &0*-2-9()- 18228
60+2(129%60/(2(?7-11&211-3328&*/*+, )+, ()-13&* &/I&I L (1*()+=+*&!(,5-*+2(3QL, T (2(!
3&H12+1)-++&J[+19&./(-,&)2(,()+1182!3+7(&,/&B!!

$%0&'++9(+.07+4+),-(1&+IG 1-=0/+11+ 1 &O*(. (@*+0'+1)*+ ()- -1+ 25 +2(-, (4*/&*-
=&,-.&J! &21"PI1&(1)+. (1 Al1)-'32()+/+111+2206(,.-*0&, 2+ 1(1=+.-.3+."-1)- 1¥:(-1 1(!
=(2033+%&! 2&.(-,(1 ():&'0:&! .&)-, 1+*(&;! (|} [+2&1 )~ 1(2(~,&! (2! "-,(I-*+99(-! *+'(/&!
1-3328&*1/%+, )%+, ()-1 3&*'&//&I 1(1=+20/+*&@")-,10,%-//(+!.&,.(7(2(/8@!2%(,. +0828!
)-'32()+,2+!(,1(=(10+,1-1&2&=+2(-,(1.8&9'&,/+2(1-11(550.&!1&22&!=&2-) (B! (&N &!
&,7+10,1 +0'&, /-1 3+*+2282-11822+1=&2-)(/8! ,&228&! +*/&*(&! &g/*+ - L&IG)* +@!
+5&*(+] =&*&T*+2&J) DARFRINIAY+1 2+1 0+! - ! (,=+.(=(/8@! A! 0/(2&! ,&2! -, (/-*+99(-!
1822b+,1+'&,/-1/&'3-*+28&11&21=+ - 3+.-13&*1)-, & /(*&I1 (1=+20/+*&!(2!)-HEB(."-!
182281 3*-)&10*&! +,9(-9%+5():&@! 1(+9,-./():&! &! /&*+38&0/():&! G(,)*& &, /-1 3*&..-*(-! 3&*!
033-#/+*812+13&*50. (-, &!)&*&T*+28IBI €0+2.(+.(1)+'7(+'&,/-I'(.0*+/-1 &22-)(£881&2!
520..-1-1,8&22+1302.42(-, &1 1-=*& 778! &..&*&! (,/&*3*&I+]-1,&21)- /&./-1 1&22¢-| R 1E2!
3+2(&, 18I &I (1 *&2+72(-, &I H =¥ (+7(2(1):&) 3. .- -1 (,520&, ?+*&1 2&!' (. O* 4 R2 M1 =&2-)(/8!
1821520..-@!)-'&! 3*-72&'(11&),0(@! +,+/-'(+ 1&(! =+.(@' &I8@! 3*&..(~ & 1BIEH@!
&'+-)*(I-@")-,/&,0/-1+*/&*(-.-11(\n"IDdHF B!

$%()/0.1():8'(-1AI0, +1)-, 1(2(-, &1 3+/-2-9()+! &22+160+2&! (21 1-3328*! [*+,()-1=(&,&!
3+%/()-2+%'&,1&1 0/(2(22+1-) (,5HI(@! (2! -,(I-*+99(-! [+ (/&! &.+'(1*E/(! 3&*'&/I&! 1(!
=+20/+*&12+1%(3&*50. (-, &!=+.)-2+*&11-3-13*-) & 10*&I1 (1/*-'7-2(.(1&11&=&.,/0+2()) 282 )+

) &129%6(,5+%)('&,/-1&'-**+9()-;1(,-2/*&@"(2]]\U!30C!*(28=+*&!-))20. (-, (| L&ARFB.7*+28&!

&L(+ '+,/8,8,1-1 .(+1 0,%&2&=+/+ .&,.(7(2(/8! Gy! QN! 13! ):&! 0,1 +2/*&//+,/-! (‘31K
38)(5()(/8! GyQNIJ!)-,! &2&=+/-1 =+2-*&1 3*&1(//(=-! ,&9+/(=-! DAPFB! Y2! \U! &55&//0+/-! ,&(!




3+2(&,J(1)-,! *-5&! 3-..(&1&! +,):&1 0, -//(-) =+2-*&1 3*-9,- ()-@! (,5+//(@! O,! *(.02¢4/
F42&IAIB*EL(/(=-11(10,1*&)038&*-13*&)-) &N AL [H/-11 (- [*+]-1):&12+1=& 2§ (R 1 (+11&2!
520..-1&! (2!.0-1%+33-*/-1)- 1206(,1()&! 1(1302.+2(-,&! *()+=+/(! 4+ (I& T\U! .-, -1 *02/+/(!
S 101 *():(- (L(3&1&,/(! -1 -2-1 3&*! 2+1 *()-**& 2+! 1&22b()/0.@! '+! +,):&1 3&
2D(,.-*9&, 2+ 1(1+2/*(1&=8&,/(1=+.)-2+*(I"+99(-*(DAOF!

$%+))&*/+'&, /-1 1(1 /&1 )&*&T*+28&! =(&,&! 1&/&*'(,+/-] 08, &*+2'&, /&) I*+I(D&(/&*(!
&0*-2-9()(!GS&+/:1 TKIR&D*-2-9()+21\*(/&*(+ @ SRN-=(+ @' 2b&. +'&1)2(,()-130C! &..8*&!
(,5208,2+/-1 1+ 1(=&*.(1 5+//-*(@! /*+1)0(! 1(JO*7(1'&I+7-2()(@! 3+*+2(.(BHORPIH: &R,
3*-5-,1+:1 (,1 60&./-1)- [&./-@! .-,-! .[+/&! 3%-3- /&1 /&),():&! 1(! (+9(,9! .0332&'&,/+*(!
)+34)( 1(! 1(-/+*&) 2b+..&,7+! 1(1 520..-! .+,90(9,-1 J&*&T*+2&! +2! 5(,&BDHHFR! 2+!
=+20/+2(-,&1)2(,()+;1/*+1608./812b+,9(-9*+5(+11+//0+2'& | &1*+334D-2 1K 21 +*113&*!
241 1(+9,-.(1 *+1(-2-9()+! 1(! '-*/&! )&*&T*tDR/+=(+ @ 3-*&TT&) ,-,! &..8&*&! 3*+/()+! 1+!
&55&//0+*&! 1, &(13+2(&,/(1(,J+T(2(1):&! -1 3-..- -] &..&*&) 5+)(2'&,/&! .3+ +21 1(1 50-*(!
182200, (/81 1(1/&*+3(+!(,/&,.(=+IGY\KJIBIY 2I\UI*(.02/+13(4!.&'32() & @E53(J-+)&! 3&*!
(- /5481 +2/8&*+72(-,(1 &RD520..-1 (,/*+)*+,()-1)-"3+/(7(2(!)-,! (2! SR\B! K, +! '&/+,+2(.(!

%8)&, /&) +! &.32-*+/-1 20 +))0*+/&? P+ 1&21I\U! ,&22+1 1(+9,-.(1 1&2! QRIH¥(1-10,+!
&,.(7(2(/8! 1&2! QNI &110,+!.3&)(5()(/8! 1&2! QdI! .099&*&,1-1)-'§! (RU! .(+10,1/&./!
+0.(2(+*(-142/+' &, /&1+))0*+/-13&1)- 5&*+*&1(2!.-.3&//-1)2(, -1 1(!'-*/&!) &*& T*HI&HF B!

Y,10,D)-/&1-D2(,0-1 -, &' &*9&, 2(+2&1 2%60/(2(??2-11&21 ]\U!*(.02/+15-, 1+'&, /423 ,&22+!
1(+9,-.(11(15-*+'&1-=+2&!3&*=(-!GjhnJ1&!60(, (1 1(!.:0,1 1gX.g! (,| 3+2(&,/(!)-, /-1
0/0.1)*(3/-9&,()-! GO/0.1 1(! -*(9(,&! (,)&*/+! -1 (,1&/&*'(,+/+J;! .&T7&,&! (2!t .(+1 0, +!

) 1(2(-,&! 3*&.&,J&! (! -2/*&! (2! "Pll 1&22+! 3-3-2+2(-,&! -, 1(+2&! .(! Al =(./-! )/&D&!
3*&=+28, 2+ AIHI9(+&! &(13+2(&,/(1):&1=+, ,-1(,)- /¥ 1+1/+2&1/(3-2-9(+1 BIY 2! ]\U!
(/&) 2%(,(&2(-,&! (,! =&, +! 3&*(5&*()+! 1(1 0,4! .-20?(-,&! )-,/&,&I&) " ()*-T-20ah-*(+!
'&.)-2+/&) +1 .-202(-,&! 5(.(-2-9()+! G707728&! /&.13! 3&*&//&) 1(! (1&,/(F{HE&b-1/('+!
&,.(7(2(/812+13*8.&,2+11(10,-1.:0,//*+1241) (*)-2+2(-, &1L (11 &./*+ | @GO, (./*+1&!3-*& @!
)-12%+0.(2(-11(102/&*(-*(1&.+'(11(1 (+9(,9@! &=&,/0+2&! (,1()+?(-, &{OAPHNL & 2! jhn!
DAZF;12%+3(&??+11&(1.&9,+2(1*(2&=+/(1+2/]WU! 1-=0/(!+2! 3+.. +O9 (1 B 228N &2 2+!
)(*)-2+72(-, &1)&H*&T*+2&1.& T*+1)-**82+7(281+22+11('&, .(-, & 1&21jhn!DAdF B!



K,1*&)&,/&! JOL(-!:+! &=(1&,2(+/-1 2%60/(2(/8! 1&21 \U! ,&2! =+20/+*&! PR Yo+*/&*(+!
)&F&T*+2&! ‘&L (+! 1-=0/+! +22+1 3%&.& 2+ 1(! 32+)):&! +/&*-.)28&*-/(): QAL I&/IQ0)&!
0,%-//(+! .&,.(7(2(/8! ,&2! -, (-*+99(-! &=-20/(=-! 1(! [+2&! )-, 1(?(-,&@! (! +..- )06, &!
+22068)-9%+5(+! 1&(1 /%-):(! -=++-*()(! 3-,&,1-! &=&,/0+2&! (,10+?(-,&! +22%(,/&*=&,]-!
&, 1-=+.)-2+*&DdQFB!

1"#$%8&') X&/I=&B8$E"&'50'138>C&//'N'V(RRRW'4.3']&-"E'=%&BBVEB83%'3c&C"/&="7/0'=3E./""$30'&/>'&/&=TCF+/)’
<&]"?"&/'O0'd3E.-83%'K'V3>-W'4.3'|&-"E' =%&/-EY6RP&8%' 3c&C"/&="7/0'=3E./""$30' &/>' &/&=7CF+'¥$8=3%@7
23"/3C&//0'd7]1$%/0' PP’ (aTaat'[88%-=%&A"7/3'>3" D&-""I=%&E%&/"E" 3-RBTSGEIBI EPB7%>7PP83%'=%&/-E%&/"ET'
3YY3==$&=7'&'8"D3887'>388&'Y"/3-=%& &E$-="E&'=IBRF%&83">""-"/



*$* AR 3434 %0 . H#+*,,.%5#650(7850('8*#(%..?%-'880('0

R&(13*&)&1&,/(13+*+9*+5(1+77 (+'-11&2(,&+/-12&!)+*+//&*(./(): &' 1 & 22WU0& ) +3+) (/8!
1('=+20/+*&!(2!520..-1.+,90(9,-!,&22&! +*/&*(&) &*&7*+2(! (,'+,(&*+! ,-, |  BQNHRK!!
1&),0+! .(! Al 1(-./*+/+! 0/(2&! 3&*! /0L (+*&! )-'&! 2%&'()*+,(+! (,52082%( )(*)-2+?(-,&!
&'+()+)&*&T*+28&1(,5+//(@!+=&=+"-1=(./-!,&21)+3(/-2-11&1 () +/-1+22+15(.(-B+B2=Q(+
5-..&! 0,+! [*&J[+! *&2+2(-,&! [*+! +2/&*+7?(-,&! 1&2! )+2(7*-! =+.+2& [ QLG8 , R-2-*&!
&'(*+,0-B! S+!./01(1)-,1-//(! 0.+,1-! (21 \U! Al &'&*.-1 )-'&! 10*+,/&! (2! 3&*(-1-!
(J&*()/+2&!G(,/&*=+22-11(/&'3-)-'3*&.-1/[*+110&!+//+)): (11 (1&' ) *+ @ '{(H0,!+0' &, /-!
18&22=&2-)(/8! 1&2! 520..-! .+,90(9,-! (,! 0,+! ,-/&=-2&! 3&*)&,/0+2&'' 1(! &'()*+,()(})-,! &!
&,?%+0*+IDQEFB!C,+2(?22+,1-1(11+/(1.(!,-/+)-'&! (2! 1 (+'&/*-11&22 & RH &) &*& 7*+2(!
- )+H7(1,&213&*(-1-1(,/&*)*(/()-'DQ"F;11(1)-,.&90&, 2+ (IAl(3-/(??2+/-1): &I 2D, /-11& 2!
520..-! *(2&=+/-! .(+! 1-=0/-! +1! 0,%+0'&,/+/+! *():(&./+! '&/+7-2()+! 1-=0/+! H#RIIB%
,&O0*- +28&12-)+2&19+*+ /([+11+22+11(2+/+?(-,&!+*/&*(-2+*&B!

$H+I=82-)(/8! &D520. .1 &'+/()-1)&*&T*+28&! :+10,%6(3-*/+,/&! =+*(+7(2(/8! (,/&*(, 1 (=2 8O

)+0.+1 1(15+/-*(15(.(-2-90)(1)-'&! 20&/8@! (2! .&. .1 &! 1(! +2/*&L)() L&((,520&, 7+,-! 2+!
)(*)-2+2(-, &19&, &*+2&11/+/160(,1(13*-3-./-11(10/(2(?2+*&(21*+33-*/-1/*+12&1=8&2-) (/8! 1&228&!
H&H(&) (/*+)*+,():&) &1 &GIH)*+,():&))-'&! (,1()+/-*&! 3(4! +55(1+7(2&! 2&2I&B! 1(!
520..-1)&*&7*+2&B!e0&. /-1*+33-*/-1%(.02/+!(,5+//(18...8*&!"&,-!(,520&, 2RRH(+2(~ (!
5(.(-2-90):&! &! 1+22&! )+*+//&*(/():&! 1&22+! )(*)-2+7(-,&! &, &&+ P& &/+2! '-1-!

+O9(-+'&, J&I*+33%&. &, [+](=-11&22+1)(*)-2+72(-, &) &*&T*+2&IDQ#FB!

Y,10,-1/01(-1)-, 1-//-1 1+1$&&I &/ +2B!,&21"NEO@! Al /+/-1=+20/+/-1 (21 *+33- &2 H(23!
'&1(+11&22D++/&*(+]) &*& T +28&)' &1 (+1&160822+!1822h+* | BB HIH2HARH 281G (, 1) &!
CVXCAYJI(,13+2(&, /(1) 18 (), (+1)*-, () Y+ 28+ 33-*/-IAL[+/-+&O(/*+13*(+1&11-3-!
(2 <H1+'&,)-1)- 1 [-..(,+! T-102(,0+! 1(1/(3-! CBI W! &'&* .1 ):&! 3*(+! 1&2!/*+//+'&,/-@!
2%(,1()&! C\IXC\Y! &*+1.(9,(5()+/(=+'&,/&! 3(4! +2/-1 &(! 3+2(&,/(! ):&! (I0&-! :+,,-!

*(, 311 3. (/(Z+&, &) +21 F+[[+ & 1)V - (,+ T-102(, 0+ *(.3&J/-1 #1)  -2-%-1):&1 -]

4, 1%(.3-/-BIL2(1+0/-*(1:+,,-160(,1())-,)20.-1):&!0,!(, 1) & C\FXC\Y!3(4! &28&=+/-@!
'(O%+/-1 <4+ (/&L WU 3*(+! 1&21 [*+/[+'&,J-@! (,.(&'&) +! 0,+! 10*+/+] 3(4! 7*&=8 1&22+!
H2H(+ @3-+, 1 8. &*&I (1 ()H-*(1 3 &L (=(1 1822+ *(.3- [+ + BFAJHH 241 - (,+]
7-102(,()+'DQHFB!



C2/%(LI01(10/(2(?2+,1-1(2\UL+, -4 =0/-1)-'& -7 (&//(=-160822-11 (I=+20/+*&¥=(I5- . &*-!
1(558*&,2& .(9,(50+/(=&! ,&92(! (,1()(! 1(! 302.+/(2(/8! GYjJ! &' *&.(./&F+1-BY&I(!

&0 +,0(1&1)-/*-22(;10,+1*&) &, /&!"&/+,+2(.(1+11-3&*+! 1(1 S?7+/-*I1 8PBI DEPFI Al +,1+/+1+1!
+,42(22+4&!1 -2/*&1 HN! JOL(! *(Q0+*1+ /(1 [+2(1 3++&IH(@! *()-,/*+,1-1 )-&! =(IGt..&
+0'&,/+-1 Y] ,&22+!)(*)-2+2(-, &) 3-./&*(-*&) 1&92(! &'()*+,()(! .&, ?%+0*2&Y&/+,+2( (!
(,-2/*&1)- 5&*'+1)-'&192(1&'()*+,()(H 77 (+,-10,+1=82-)(I8!1(13())-1. (/-2( )-I+O9(-*&.(+!
&22+1)(¥)-2+2(-,&! +,/&*(-*&1):&! (,] 60&22+! 3-./&*(-*&;! 2%+ +2(. (! (.OQ&E/(1 - /*+!

)-&! &1 -99&JI(1 &'()*+,()(! =(1 .(+! 0,%+2/&*+/+! 50,2(-,8! )&*&T*-=+.)-2+*1(), +!
+O9(H&IF(Q(L(/81=+.)-2+*&1)-**82+/+1+22%+0'&, [ +/-IY||G /(55,8 .1=+.+28IB!

$+!13*&.&,?+! 1(1 0,%+2/&*+?(-,&! =+.)-2+*&! ,&2! 3+?(&,/&! &'()*+,()-. (AL £&..&*&!
&.)20.(=+'&,/&! 2('(/+/+! +22+! )(*)-2+2(-,&! )&*&7*+2&! '+! *(.)-,/2&I(+,):&! +! 2(=&22-!
(S& OV AL+ (5 (B-/(2?2+/-1):&! 2%+0'&, /+/-1 *():(-! 1(1 ()/0.! &! 1 (! =+.)02-3K+!
,&22%&'()*+,()-15-..&*-1)-**&2+7 (2(+'1&(N+'7(+'&,/(1=+.)-2+*(\. (S/&'3&*.(./&,/(!,&228&!
5+.(1(/&*O/+2(1 1(-./¥+,1-1)-"&! [+2(1 3+?(&,/(1 3-..(&1+,-10,+!"+99(-*&! *(9@ (/8! +,):&!
,&228!+*/8&*(&!3&*(5&*():&! G&.B! 7*+):(+2&J@!.099&*&,1-!)-'&! 2%&' () * (R B+¥1R
1(10,11(.-*1(,&!=+.)-2+*&!19&,&*+2(??+/- DQPFB!

C1)-,5&*+1 1(1/+28&! (3-/&.(1,0'&*-.(1 JOL(!)-, 5&*'+,-1 0,+1 *&2+72(-, &! [*+1 2D &+, (+1 &!
L(JOXT(1)+¥1(-=+.)-2+*(1 &1 )&H*&T*-=+.)-2+*(BI Y, 3+*/()-2+*&@'! 10&! '&/+,+2(& Y-11-//
U+))-1&/!+2B!DQOF!&IU3&)/-*1&/1+2BIDQZF!:+,,-1&=(1&,2(+/-10,!+0'&,/ILLRIA.):(
(H&F490)-1):&1 (): &0, &(! 3+2(&, /(1 &0*+,(  )(BIK,! 02/&*(-*&! )-,/*(70/-1 +1 /+28&!
*82+7(- &1 3%-=(&,&! 1+22-1 /01(-1 1(1f+:-01!1 &1 +2B! DQAF!):&! )-,5*- /+,1-1 (21*(.): (-1 1(!
(,5+%/-1'()+*1()-1 1+ 3+2(&, /(1 &'O0*+,0 (1 &! .-99&//(! +,(@" :+! &=(1&,2(0,! +0'&, /-]
(9,(50+/(=-11&21*(.):(-!,&(13*('(B!!

Y -2/ &@1(211-3328& %+, ) +, ()-19%+2(&4+22+1.0+1)+3+) (/811 (11 + U BI&K 2810228/
L1(50)+2(-, (1 1&(1 3+ + & (1=+.)-2+*(1) &*&T*+2(1ALL[+/-10/(2(27+/=BROI+*&1 2+1%(3- /+]
182281 +*/&*(&! (,/*+)*+,():&! +1 J(-2(1 &.I&* (1)-' &) 24! =+*(+2(-, @L(H! /(-2+2(-,(!

=(.(=&@! +,1+,1-1 BO(,1(! +! )+2)-2+*&! 29%(,1()&! 1(! =+.-*&+//(=(/8! GO\[TYJ! ,&(! 3+2(&/(
&' (%, ) (1*(.3&//-1+(1)-,/*-22(1.+,(B!

R&22-1.3&)(50)-@! 2&! =+*(+?(-,(! ,&(1 2(=&22( .(&*) (! 1(! +,(1*(1L&GB*7] ) +,,-1 0,!
('3+//-1.(9,(50)+/(=-1.022+!*&9-2+7(-,&!1&2!520..-1.+,90(9,-N&*&7*+2& @ (L B+ (@ !



(3&*)+3,(+@! .(1=&*(5()+1 0,+! =+.-1(2+/+2(- &1 &1 (+/+! 1+2!*(2+.)(2((#(-! GRNI@!
&, &I +.-11(1(3)+3,(+@!.(1+=*810,+1=+.-)-./*(?(-, &I 1-=0/+1+10,+1'(,-*&I2( 78 2(-,&!
1(!RnB!

K, -11&(12+=-*(13(41*&)&,/(1):&!:+1)&*)H-11 ((+..0'&*&1281& =(1&, &+ (Q0¢ 214 3+) (/8!
1822+1)(*)-2+2(-, &!)&*&T*+28&I 1 (1*(.3-, 1&*&1+160&./(1./(-2 (| Al2- R(&I2(In*,&22-1&/1+2B!
)-,12D-7(&/I(=-11(1=+20/+*&) .&!=(15-..&10,b+2/&*+7(-,&! 1&22+150,2(-,&! )R2&T&=&(!
3+2(&,/(1)-,1&' 0+, (+'DQQFLI1+(1(.02/+/(!, - 1&' &*9&=+1(, 5-+//(10,+) ety (+2 (-, &I/*+!
&)+, (+18! O\[@! 3*-7+7(2'&, /& 1-=0/+1+21*(1-//-! ,0'&*-1 1(1 JOL(1+..-) (+/(! +2B+'3(+!
&/&*-9&,&(/8! '&/-1-2-9()+;! JO/+=(+@! 1+! 0,+ .07T++2(.(1):&! (,)2018=-92}! &
=+20/+=+,-1 2+ O\[| 10+ /&! 20%-+//+))-1 &1 (,1 5+.&! (,/&*()/+28 @ &' &*9&=+ O(;B&K[-*&!
+2206(38*)+3,(+] 10+ /&I 2%6+//+))-1 *(.3&//-| +22+! 5+.&1 (,/&*()/+2&! ()DD&SQ(T:&.!
*(Q(1(/81=+.)-2+*&))- )~ (/+,/812%+1/+))-1&'()*+,()-B!

R&2!3*-..(-N+3(/-2-1+,1*&'-1+11+33*-5- 1 (*&! (1=+*(1+.3&//(1*(90+*1+,/(12&))-** &2+ ?
[*+1=+ -*&+/[(=(/8'&11&' ) *+,(+))&*)+,1-11(11&2(,&+*&I12&!+2/&*+ PR A+ 22+!7+.&11&22+!
1(55&*&,/&!)+3+)(/8!1("*(.3-./+!&=(1&,?(+/+!,&(!.-99&//(\&'()*+,()(B!!



$'()*+,+&>.871,")+5)&*4'&12)34'5) &1&@'=+41**) @ )*A&
3141B4',1&

-S&BA()™* (Yo#YoX*6%."0.%#(%..0#5%/*.0) *(Yo#+% #& AT T*#%-06'&#8%5%G50.%

$%68&,1-/1&2(-(=8&./&I5(.(-2-9()+'&,/&10, 10-2-1)*0) (+2&), &22+*89-2+ 2 (+@(T&2H)+ +2&!
3%-10)&,1-1'&L(+-*(1 (1 *(.3-/+! +1 /(-2(1'&))+,()(! G'&))+,-T*&9-2+72(-,&I@! ,&0*-T
=+.)-2+*(1&110'*+2(1G):&'-T*&9-2+72(-,&JB!

[+2(1)&2202&! 2(7&*+,-! (,5+/(@! .(+! '&L(+/-*(! =+.-1(2+/+/-*(@! )-'&! /*(LHGRN JI&!
3*-J+,-(L(@! ):&! +9(.)-,-! F+'(/&! *&)&/I-*(! +))-33(+/(! +! 3*-/&(,&! L@! .(+!1&/-*(!
=+.-)-S*(/I-*(@! <+ (160+2(1*()-*1(+'-12b&,1-/&2(,+ TE!Gp] TEJIB!K,+!1(.50,?(-, &{ 2RV &2
30c!+2/&*+*&160&./-15(,-1&60(2(7*(-!):&!*&9-2+!(2Y/-,-1=+.-"-/-*(-BI$+!3*&.&*=+?(2&11&2
50,?(-,&'&,1-/&2(+2&!.+*8!1(!)-,.&90&,?+!&..&,?(+2&!,&22+!*&9-2+ X &) 1&PZH - & !
&'+/()+)&*&7*+2&B!!

$%0+2/8*+7(-, 818, 1-/1&2(+28!3&*12+160+2&1&.(./-,-1 2&!'+90(-*( &= E& PRI+ 2 (-, &!
&,1-/&2(-T1(3&,1&,/&1"&1(+/+1 1+22%Rn! DENNF;! +1 2(=&22-1'-2&)-2+ &/ HR2 A&, &
3*-1-//-11+22%-..(1-1,(/*(0-).(,/&/+.(! GRNUI@! 1(1)0(! &.(./-,-) 1(=&*.&! (.-5-* SI@H K&
1422+ STHO(,(,+:1 &.(/-,-1+,):&! 1-,+/-*(1 1(! Rn! &.-9&, (! G, (/*+/(J;] (2! *(241)¢( Rn! Al
Y-S+ &I (- L(2(-, (1 T+ 4201 &) (1-1(S5O+ (| +1+/+'&, -1 +(1 L(558*&, I[./(-2(1*(2&=+/(! +!
2(=822-18,1-/1&2(+2&B!

K 4! =-2/+! *(2+.)(+/-@! 2%Rn! *+99(0,9&! 2+! '0.)-2+/0*+! 2(.)(+! 3&*(=HH2+ %!
=+.-1(2+/+2(-, & F+'(1&! 2%+//(=+7(-,&! 1&22+190+,(2+/-) () 2+.(1) - &1Q,100'&, /-1 1 &22+!

))& [*+2(-, & (,/*+)&2202+*& 1 (ILfj)!):&@! +!.0+!=-2/+@!)-'3-*/+!0,+! 1 ('(,02&! L &(!

2(=&22(! 1(M$+(,/*+)&2202+*(1 '&1(+,1-! 60(,1(! 2+! =+.-1(2+/+?(-,& DENEFB! Y,-2/*&@! 2%Rn!
(,/&*=(&,&),&('3*-)&..(11(1+,9(-9&,&.(@")-+902+?(-,&@+//(=+?(-, &!3 (&M*&Q+2+?(-,&!
(,5(+"+/-*(+B!

$%8&,1-/&2(,+TE! GPJTEJ! Al 0, 02/&*(-*&! 3&3/(1&! *(2+.)(+/-! 1+228&! )&2ZRR!I&, 1-/&2(+
50,2(-,&!5(.(-2-9()+'&,/&!-33-./+1*(.3&//-1+229%IRNBICI(.)&!2&9+, 1-. 1+ 1 0&LU31(!
+*8)&II-*&@! PITC@! &.3%&.-! 1422+ '0.)-2+/0%+ 2()(+! =+)-2+*&! 1&/&*(,+1-!
=+.)-/4(2(-, &&LIP] TM@!3*&.&,/&).022%8&, 1-/1&2(-1./&. -1 1-=&V'&1(+(21*(2+ HOLI('R



0,'&))+,(.-11(158&17+)s!,&9+/(=-IDEN"FBIp,/*+7({(*&)&//-*(.(\/*-=+,-1+,):&19(=8&22-!
1&21.(J&'+),&*=-.-)& [*+2&@'1-=&I3+*/&)(3+,-1+(I'&))+,(.'(11(!,-) 0 &?(-,&B!

Y21 #(2+.)(-1 1(! Rn! +1 2(=8&22-1)&*&7*+2&!1 )+0.+1 0,! +0'&, /- 1&2! 520..-! .+0(D,+!
1('(,07(-, &1 18&22+!*&.(./&, 2+ =+.)- 2B~ (9&,-| & 2%+, (1*(1&!)+*7-,()+! (,520&,?+,-! (2!
520..-8'+/() -N&*&T*+28A(2Y-,-1=+.)-2+*&)(,10)&, 1-12+12(7&*+7(- SRK(13*&)-./(/O(/-B!

$+! 1(.50,2(-,&! &,1-/1&2(+2&! )-'3*'&//&! 2b&-1(,+'()+ )&*&T*+28&! *(10)&,1-! 2+
7(-1(.3-,(7(2(/8! 182Rn! &1! +0'&,/+,1-1 2+1 3*-107(-, & 1(! .38)(&! *&+//(=&! 1&22Db-..(9&,,-!
GONUJB! $b(,/&*+?(-,&! /*+! (2! Rn! &1! (! onU! Al *(2&=+/&! 3&*! 2+! *&9-245P08&I1&
+,90(9,-1&!3&*12+1=(/+2(/811&(!,&0*-,(IDEN#FBIK, -1 /01 (-1*&) &, /&'~ ./*+1)-' & (& (I(!
2(2&22(1 1(1-..(1-1, (-1 .(+,-)-**&2+/(1 +22%+0'&, /- 1&21 *(.):(-! L1 IM&'()-1 &! 1(!
1+,-11+1(.):&' (+ T*(3&*50.(-,& DENHFB!!

C,+2(22+,1-12+12&/1&*+0*+1.) (&, /(5()+).(*(/*-=+,-11(=&*.(1./01(1):&!.033G/12&9+'&!
SH&YI-IFHI2+12068 ()*+, (+H1&12+11(.50,2(-, &1&, 1-/8&2(+2&;! - | AL/OU*-4H1R12%+2/&*+2(- &
&,1-/8&2(+2&! (+1 2+1)+0.+1-12+1)- . &I0&, 2+ 1(*&//+! 1&22%&'()*+,BERENRE(1&,/&!
)-&1,&(13+2(8&,1(1& ()*+,0(1=(\.(+10,+150,2(-, &!&, 1-/8&2(+2&!)-'3*-'&. . +B!

R&(! 3*-..((1 3+*+9*+5(1 +,+2(?2&*&'"-1 )-'&! [+2(1'&))+,(.'(! L(! *&9-2+ &! 1&2! 520..-!
&'+/()-1.(+,-1+2/&*+/(1,&(1.-99&//(\&' ) *+, ) (&L (!1=+*("*(.=-2/2), ) (1 &!/&*+3&0/ () (!): &!/+2(!
+2/&*+72(-,(1)+0.+,-B!



-$(.6%50) *(%#+%..0#&A() *(0.'6H#8%5%G5*B078:-@SUB . .

CT7(+-1=(J-1(,!3*8)&1&, 7+1)-'&1(2!520. .18 +/()-) &*&7*+2&@(,!)-, 1(?(-(.(-2-9(): & @"
(14 &, O[T (281, (.3 JHHI=+¥(+2(-, (13%&. .- *(&I&LI(-2():( O(1G):&'-*89-2+7(-,&J!
[*+(/810,13*-)&...-11 (1+0/-*&9-2+72(-,&B!

$%6+2/8*+2(-, &1 1822%-'&-./+.(1&,1-/8&2(+2&! &! 60(, 1 (1 1&22%& 60 (2 FH-0 BITE(RA!
RN@!)-./(/0(.)&!0,!3+..+99(-1):(+=8&!,&22+13+/-9&,&.(11&22%&'()*+ &&BU@! Al 78,
1-1): &2+ (S*+2(-, &I L(192()&* (28 *(, (1*+-1 G 1-,+/-*&I 1(IRNJI!(,10)+1 0,1 +//+))-!
&'+, ()-1)-,10,+12+/&, 2+1)-'3*& +I/*+128160+//*-18&12&1.&(1-*& DENOFB!

C2)0,(1+0/-*(1:4,,-11(-./*+/-1):&! (12(=&22(1 1('p] TE! .- - &2&=+/(1 10*+,/&IR&Y13*&)-)(!
1822%+//+))-! &' ()*+,()-! .099&*&,1-1 0, (,)*&'& /-1 1&2! .0-1 *(2+.)(-! (,! .&90(/-! +!
J(-2+2(-,&!.&*-/-,(,&*9()+IGPa]EMXESJIDENZFB!

$+ &O*-T(,5(+"+2(-,&@! +22+! 7+.&! 1&2! 3%)&..-| &'()*+,()-@! 1&/&*'(,+! 0,%8R&=+
3*-10?(-,&! 1(1onU;129%RN!/&, 1&*81 +1*&+9(*&!)-,! (lonU! &21"-'&,/-1(,1)0(! 60&./9%qR/
03&*(,-1281)+3+)(/8Y/+'3-, &I1&(1. (& (+,/(-..(1+,/GYO/-N) (CN)+ 0.8*810,+1*(107(-, &11&2!
*(2+.)(-11(IRNI5+)&, 1-13*8=+28&*&!,&22&15+.(1(,(?(+2(12+150, (-, &R L&22%p] TE;!
(,1'-1&22(1.3&*('&,[+2(1AL/+/-11(-./*+/-1):&12%&))&..-! 1(\p] TE!(,10)40,!+0'&, /-1 1&2!
*(2+.)(-11("\LOj}' DENAFI&@!3(4!/+*1(=+'&,/&@!1(IRN!DENQF!)*&+,1-10,!. (/& HE&!-./
2+1.(,/-4+/-2-9(+118&22%+//+))-1&'()*+,()-B!

R&(! -1822(1 .3&*('&,[+2(1 2+! -"(,(/*+2(~,&! -30)+! 1(! & 1-/&2(,+TE! +L(-./*+/-!

)+3+)(/8! 1(! (,10**&! 2+ \US! &! 60(,1(! (2! 5&,-'&,-! 18&22%+0*+! DEENF;! /[+2&! }**&2+7(-,&
3-1+&T78&).3(89+*&I2+))-, &..(-, &I*+11(.50,7(-,&1&, 1-/&2(+2&I&11+0*+I& (@/QH+=(+ @!

241 (S 42(-, &1 &, 1-=&, - H (1 P]TE! (|1 3+2(&, /(1 & O0*+,0 (1 - -+ (1/-12  %+0%+;!

3 TH7(2'&,1&@! [+2&) 1()-*1+2+] [+ (I *(02/+/(! Al 1-=0/+! +22+! 1(558§)/&! =(+
GIF2(-, & 1&22%p]E!): &@ ! 60+, 1-1.-"(,(/*++13&H =(+1 .-//-)0/+,&+@! -, *(&.)&!
+11-2/*83+..+*81.055()(&,/&'&,|&I2+I7+**(&*+1&'+/-&,)&5+2()+ DEEEFB!

Y214(3*(/(,-1&(12(=&22(IL(IRNL& T*+1(,=&) &1&.. . &*&!)-**& 2+/{H2AGIFH&I1 &22%+//+))-@!
1(1)-,.&908&, 2+1(2L.0-1)-(,=-29('&/-13-/*& T T&I&...&*&)('3-*/+,/&I3&*(2!'+ /&, (‘& ,I-11&2!
1-2-%&1 &' ()*+,()-! /(-2+,1-1 L(*&/[+'&,1&! (2! *(2+.)(-! 1(! \Loj! +! 2(=&22-11&(! ,&0*- (!



3.801-0,(3-2+*(1/*(9&'(,+2(! DEE"F:1 (21*(2+.)(-' 1(1\LOj! +! .0+ =-2/+1 5+=-*(.) 8830482/
(/&.(1L(IRNY-,10,1'&))+,(-1):&I3-*& T T &)&. . &*&I+22+17+.&11&2kL ()(?2+7(-,&!1&2!
1-2-*&B!

C! .033-*/-1 1822%('3-*/+,2+ 18&22+! )-**&J[+! 50,2(-+2(/8! & 1-1&2(+2&! (,! B&H/()-2+
&22%-1/(+2813*-107(-, &1 1&2!RN! 1+ 3+%/&118&22%-..(L1-1,(*()-1.(,/+.(!, &0G,RARIIIA!

S )= 1111 0,1 JOL(-! )= f4-2241-1 %+ 1-/(22+/-1 (1 3+2(&, /(1 +,(! O/(2(??2+,1-1 O,!

((7(-*&! 1&2! RnU! G&I(2T(-T)(/*022(,+J! 1(-./*+,1-1 )-"&@! *(.3&//-! +(! )-,/*-22(!
*()8=8,/(132+)&7-@'=(15-..&10,+1*(107(-,&!)-'32&..(=+11&2!520..- ) &*& T+ + A+ 58!
&22%(33-)+'3-181,&219(*-13+*+(33-)+'3+28@! +..-) (+/-1+110,+1*(102(-,&!50,?(-, + 28 1&22
) &II(=(/8! 1(! 60&.J&! +*&&;! 1+! [+2(1 1+/(1 (1 &=(,)&! )-'&! 2%-'&f1/&, 1-1&2(+28&! .(+!
&..&,?(+28&!3&X(21'+ /&, (‘&,[-11(10,+1)-**&/[+150,2(- +2(/8) &*&T*-=+.)-2+*& DEE#FB!

e0(,1('2+!1(.50,?(-,&! &,1-/&2(+2&! 3-/*&77&! ,-! &..&*&! .-2-10,! (,1()+/-*&! 1(! 3+/-R-9(&
=+.)-2+*(@! '+! +,):&! .=-29&*&! &55&//(=+'&,/&! 0,! *0-2-! 3+/-9&,&/()-! ('3-*/+,/&@!
)-,/*(70&,1-14+22-1.=(2033-11(1&.(/(1.5+=-*&=-2(B!]*+12&!3+/-2-9(&) &*& 7*-=+.) /26§ 2-!
*+33*&.&#0,+!11&22&!3-..(7(2(")-,.&90&,?&")+0.+/&!1+!10,'&,1-/&2(-11(.50,?(-,+2&B!f-2/(!
S5+/-*(11("*(.):(-D+*1(-=+.)-2+*&!+0'&,/+,-12+13*-10?(-,&! 1 (lonU @!): &!*(.02/+,&&2/(!
+,):&!,8213+?(&,/&! &' ()*+,()- DEEHF@! 3*-'0-=&,1-10,1 3*-)&..-1 (,5(+"+/-*(-1 .(+! 1&(!
=+.(L(/&)(1):&N&*&T*+2(@")(".-,-N*&.) &,/(1&=(1&,?&"): &' 2%+ R/('onU!) (*)-2+,/(!
+.-)(+H(! 42241 )-,.&908&,/&! 1(.50,?(-,&! &,1-/&2(+2&! 3-..+,-1 .=-29&*&! 0,! *0-2-K1&22
3+/-9&,&.(11&22b()/0.!(.):&'()-'DEEPFB!

R&213+2(&,/&1&'()*+,()-12+13*&.&, 2+11(10,+11(.50,2(-, &! &, 1-/&2(+ 2E&H(l- [*+/+1 1 +1
0'&*-.(1101(1):&":+, -1 &=(1&, 2(+/-10,%-+2/&*+/+1):&'+89-2+2 (-, &!)-, ¥ (1-1/-1*(2+.)(-!
L(IRN! (1 *(.3-./+! +22%(,)*&'&,/- 1(1\-"1 & +/()+ DEEOF;! 2+11(.50,2(-,&! &, 1-/8&(+
&7+ 38%C! (,520&,2++&! 2+! *89-2+2(- &! '&))+,()+! ):&! *(.02/+! '+,/&,0/+!:&) .&!
+. ) (HHHL14+2/&*+/+150,2(-,&11&22%&, 1-/&2(- DEEZFB!

Y2U- =4[+ (1&1(21520. -1 &' +()-)) & &T++28&13- . - - &. &+ &) =+20/+/(I1&) 1 (=&*.&!
1&),0:&11(1(+9(,9@!/*+12&160+2(ljp] @!Ujp\|@'5f0Y I'+/+2(I'&/-1():&0R/+,-1)- /- &@!
- 154)(2'&,/1814))&..(7(2(1&),-,)-'328&/+'&, | &+ 1+//&I+11&=(1&, 2 (+*&#*(+2(-, (11(1520. .-;!
(,=&)&@!(2NUIG/*+,.)*+,(+21)-2-*T)-1&111032&(!.-,-9*+3:kJI13&*'&//&10,+1'(.0*+2(-,&!
(/& '3-1*&+2811&21520..-1,&(1=+.(1(,/*+)*+,()(I +,+2(?7+,1-1 2&! =+*(4P(=&2-)(/8!):&!



*(.02/4+,-1)-**&2+T7(2(1+110,+13*-3-*2(-, + 2&I=+*(+2(-, &1 1&21520. - &*&T*+ 2 &BEIHI1 3+
)& (L(*&JI+&, /&) (1 3&F&I-,-1 1(! J(+*&! 2+1 50,2(-,+2(/8! )&*&T*-=+.)-28! *&.(10+!
*(Pr-= (-1 241 =+ *&+/(=(/8@! 60(,1(! 2+1)+3+)(/8! 1&(1 =+.(1 1(1*(.3-, L&*QH&./&* (!
)-'&1(3-)+3,(+1-/(3&*)+3,(+\DEEAFB!!

Genetic factors
Inflammaion Exogenous factors

/- ‘.*'0'“"0”*5
L) o
L QAP

i % 1sp < il .
1 :t-1B ° ; Histamine [ {?? INO o @)~ Vasoconstriction "
}Th;?-u 1 CLDNS 1 VWF A ﬁh’“ © 0
ES-1 i 2 @
1 Trigger event \ NS
1N e
¢ Reduced s
vasomotor cGMPI eNos 1 cAMP

— - reactivity? :
Plasma protein Increased Pain
extravasation vascular risk

I"#$%E&H' ' 1':8"/ L3$%78+ \\(' ,P%_(QV\W)@BISk*+ 5&78$EE"0' :+' ,8=&C$%&0' &/>' 1+' 03%/"3%"0' BXS' ;783
N/>7=.38"&8' 6F-Y$/E="7/""'=.3' 5&=.7P .F-"78T#F' &343367D&-E$8&% NYY3E=-'7Y' *'#%&"/3)' ' L&%%&="D3';3D"3@0
17$%/&8'7Y":8"["E&S8'L3$%787#FO'D78+ {3038 18$% 78 7# E&S' --TE"&="7/0'P+ (eHBEE&/"-CT'P% 7P 7-=7">"
S"Y$/A"7/3' 3/>7=38"&83' /3888 Y"-"TP&=787#"&' >38873C "E%&/ MK TDEBRSTH" Y &==7%" 3/>T#3/" 3>' 3-TH#3/"
P7--7/7' P7%=8%3' & >"-Y$/A"7/3' >38893/>7=38"70' -7-=3/3/>7" >" E7/-3#$3/A& 8 4FBAYTEI3BF--"]"8C3/=3"
&IC3/=&/>T' "8' %"-E."7' E&%>"T' 3' E3%3]%7D&-E78RA63 &8=S48&N"7/" >38' =7/7' D&-E788%3' 3' "P8HE7&#$8E]"
J1%3D"&A"7[") 45) &>3/7-"/3'=%"P.7-P.&=3'V&>3/7T=Y&'Y 7-Y&=TWO'E,*5)'V&>3/7-"I& C7/7Y 7-Y&=T'B*EB"E7TWO'E
VHS$&/T-"1& CTITYT-Y&=T'E"ES"KBAE)" V:8&$>"/& SWO':;5)' VP%7=3"883&=="D&WQNK783E78& 3/>7=38"&83'
E3889BRIE"Y"E&' (WHN[K/"/=3%83$E."/&" (' WO \V"/=3%83$E."/&' eWOIIY&==7%3' >" [3E%7-" =$C7YB&B3"|WO'
X5)'V-7-=&/A&5WO' DABV=7%307/'d"883]%8&W0'S24)V-3%7=7/"/&W+'




<", #0#B07*5%066'B'6H#(%.#,0)'%(6%#%-'850('8*

CT7(+-1=( /-] &(I13+*+9*+5(13%8) &1&,/()-' &I3&HI=+.-*&+//(=(/8L.(\(,/&, 1IBH) (/811822+!
)()-242(-, &1 )&*&T*+28&! 1(! *(.3-,18*&! +1 J(-2(1 =+.--/-*(;! [*+] (I 3(4) 5*&60&I&I!
0/(2(22+/(1=(1 Al 2+ =+*(+2(- &) 182 2888% . -*&+//(=(/8 30C! &..&*&! 5+)(2'&, /&) =+20/+/+!
0%+, 1-1 2&1 =+*(+2(-,(! 1(! =&2-)(/8! '&L(+! ,&22%+¥/&*(+! )&*&T*+2&! '&LEHGS)!
0/(2(22+,1-1 (2! 1-332&* /*+,.)*+,()-! GINUJIB! Y, )-,1(2(-, (! 5(.(-2-9():&! +22%(,)*&'&,/-!
1822+13\A1-=*&77&M..-)(+*.(10,+1.055()(&,/&!=+.-1(2+/+2(-,&))-))-,.&90&.,/&!+0'&, /-!
1&21520..-1&'+/()-1)&*&7*+2&B!!

1+ (V&N 3(A0/( 222+ (M *(M*-=(+-1 (2'MaY! G 7*&+/:1:-21(,9! (,1&gJ@! 0,BR()R.&' 7&,!
[-22&*+/-1&1*(3*-10)(7(2&!(,1)0(!(2!3+?(&,/&@!1-3-10,!13&*(-1-11(!,-*'-=&,/(2+7(-, &@'&55&/
0,%+3,&+!11(N)(*)+!/*&,/+!.&)-,1(@!/+2&!"+,-=*+1)+0.+!2%+0'&, /-1 1 &2 BIGYf+=&* -1 (2!
MNU!=&,9-,-1*(2&=+/(1(12(=&22(1 1 (!=&2-)(/8!"&1(+!1(!3())-!.(./-2()-!GNMI[K)-, 1(?(-,(!

7+ +2(@!+1! (,(?(-! +3,&+! &1 +1 5(,&! +3,&+;! 1+ /+2(1 1+/(! . (! H+=&H2(E(/8! Go\[J!
0/(2(??+,1-12+1.&90&,/&!5-*'02+i!

HIHIINIINBI7(2$8") (95" #$()3#$):(;(617(2$8")(9"#"."4()3#%): (( !
<=7y !

BT (2$8") (91)%)-$:(

Y 1 2&/1&*+/0*+].(1*(/*-=+,-1,0'&*-.(!./OL(! &55&//0+/(1)-,1 2%- 7 (&//(=-1 1 (! =+RE& Y&} 2(!
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[,O($-#0(#/-'('.- *&H#HGHI#0-"./&#89-0(&2#:;#= A2>A82448 | A2>AH24%| 42@UA2\\#| 42>4%
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"#$%E8R6"YY 3%3/A&'=%&'C3>"3'-="C&=3'&8'C7>3887'C$ 8B D EILI&=FHBHN',:*'-"/"-=%&

| VASOREA VASOREA
TTIVITADX TTIVITASX MIDAS HIT6
VASOREATTIVITAD Pearson Correlation 1 ,722%] -,147 ,095
X Sig. (2-tailed) ,000 ,380 ,569
N 38 38 38 38
VASOREATTIVITAS Pearson Correlation , 7221 1 -,052 ,159
X Sig. (2-tailed) ,000 | ,758 ,342
N 38 38 38 38
MIDAS Pearson Correlation -,147 -,052 1 ,625*1
Sig. (2-tailed) ,380 ,758 | ,000
N 38 38 39 39
HIT6 Pearson Correlation ,095 ,159 ,625* 1
Sig. (2-tailed) ,569 ,342 ,000 |
N 38 38 39 39
INTENSITA Pearson Correlation -,135 -,067 ,261 311
Sig. (2-tailed) ,418 ,691 ,108 ,054
N 38 38 39 39
DURATAORE Pearson Correlation -171 -,070 ,693*1 ,665*1
Sig. (2-tailed) ,304 677 ,000 ,000
N 38 38 39 39
FREQUENZAMESE Pearson Correlation -,315 -,199 ,745%1 ,288
Sig. (2-tailed) ,054 231 ,000 ,075
N 38 38 39 39
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Sono state analizzate le eventuali correlazioni tra due variabili: il MIDAS come variabile dipendente e la
vasoreattivit™ della cerebrale media di sinistra come varia bile indipendente.

! Variables
Dependent Independent
VASOREATT
MIDAS IVITASX
Number of Positive Values 39 a8
Number of Zeros 0 0
Number of Negative Values o o
Number of Missing User-Missing 0 0
Values System-Missing [0 1

Model Summary and Parameter Estimates

Parameter
Model Summary Estimates
Equation R Square F dfl df2 Sig. bl
Logarithmic ,630 62,886 1 37 ,000 -14,717
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Sono state analizzate le eventuali correlazioni tra due variabili: il MIDAS come variabile dipendente e la
vasoreattivit™ della cerebrale media di destra come variab ile indipendente.

! Variables
Dependent Independent
VASOREATT
MIDAS IVITADX
Number of Positive Values 39 38
Number of Zeros 0 0
Number of Negative Values 0 0
Number of Missing User-Missing 0 0
Values System-Missing 0 1
Model Summary and Parameter Estimates
Parameter
Model Summary Estimates
Equation R Square F dfl df2 Sig. bl
Logarithmic ,691 82,667 1 37 ,000 -15,751
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$+'+)+,2+11(1.(9,(BO+H (=8 I+I(LOH - (:+160(1(N3&* &1L (L&, /(B()+*&!)-,!
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)-,5&*'+*&!/+28 (55&*&,?+@!3*-7+7(2'&,/&+)+0.+11&22&!'1('&,.(-,('2('(/+/&!11&2")+'3(-,&
1(13+2(&,/(1+,+2(??+/(B!

e0&./(1 *(.02/+/(@! -..&*=+/(! (! 3+2(&/(! .& 2+! .(9,(BOH(=(! S+NH()IY =+.)-2+*&@!
033-4/+,-1 20(3-/&.(! 1(! 0,%+2/&*+2(-,&! 1&22%-'&-./+.(! &, 1-/&2(+28&{ /BALKTF&!

3(89+*&! 2%6+0'&, [+/-1 *():(-1 )+*1(-! &! )&*&T*-=+.)-2+*&@! (8! ,-/-! (,! 2&//GFH1B22+!
3-3-242(-,&! &'()*+,()+! DQAFB! Y,-2/*&@! 2+! /&,1&,7+! +21 3&99(-*+'&,/-1 1&229%(,1()&! 1(!
=+ *&+/(=(/81(,*&2+72 (-, &1+22%+0'&, -1 1&22+. &=8&*(/8! 1&22U& (P11 A21fYSCU@!



3-/4&77&! .099&*(*&! 0,! 3899(-*+& /-1 )-)-"(/+,/&! 1&21 1+,-1 =+)-2+*&! &22+!
3-3-2+72(-, &)+ &H(22+[+11+10,%& )+, (+1'+O9(-* &, /&1L (. +7(2(/+,/&B!

C12(=822-1)2(,)-@" 2+! 1('(,0?(-,&! 1&22+1 O\[! ,&(! 3+2(&,/(! & ()*+F).0'&! 0,1 ) &*/-!
9*+1-11(11(.50,2(-,8!&, 1-/&2(+2&IDENEF; +1/+213%-3- (/1. (1.-//-2(,&+12b("31{:(2*&!
0,+!/&*+3(+1 1(13*-5(2+..(13&*1 28! 5-+&1)2(,()+'&,/&! 9*+=(@! 3-():V! (2! [QZ(+1& 22+
1(+7(2(/81289+/+14+220&' ()*+,(+13-#&TT&I*(10**&I+):&1(211+,,-1=+.)-2+*&B!

R&2!.&)-,1-1)+3(/-2-1+77(+-1=(.J-1)-"&! F+1 (| 5+*4)(1 1(1 3*(+1 2(,&+! 3&*1 243*-5(2+. (!
1822%&()*+,(+! G./+,1+*11 -51 )+*&J1 =(1 .(+,-! +(*(3/(2(,+@! 520,+*(?(,+@" 3*-3*+,-2-2-1 &!
[-3(H+-BIWI(,/&*&. .+ /&), -+*&1):&I2+1520,+*(?(,+@).8T7& &M+ T7(+1+72(- &I=+() &(@H/+/

- -1(50):((21520. - 1&+()-)&*&T*+2&V+1(+1(,19%+1-11 (1+0'&, [+*&.(9,( 5()+/(=+'&,/&!
2+10\[H22D0(3&*)+3, (+1&*(10**& 12D Y1, &22+13-3-2+2(-, &I&'()*+, () + #2EEAF) & 7-IDE"HF;!
[+2818=(1&,7+1.033-,&10,%+7(-, &I+12(=&22-&,[*+28@!3*-7+7(2'&, /&1, BROECH

&I\C "# =-2/+99(-1 1(3&,1&,/(1)-,1*(10?(-, & 1&22-1./+/-1 1(1 (3&*&)) (/+7(2(/8!)-*/(3D&!
1822%8&'()*+,(+B!

C.):&1(213*-3%+,-2-2-1 & T*+!'(92(-*+*&12+10\[.&, P+ +=&*&10,'&))+, (.11 (*&/ /-1.0(!
=+.(1)&*&T*+2(@" '+! 3(0//-./-! +/[*+=&* -1 0,b+2(-,&! ,&0*--102+/*()&! ):&! +0'&2+!
&,.(7(2(/811&2V/- -1=+.-'-|-*(-1&,1-/&2(+2&1+92(1./(-2(1&./&* (\DE"PFB!

Y 2U-3(5+ +/-1AL-/-138*12+1.0+14+2(-, &), &0*-3*-/&//(=+@"):&!(,) 201 &!12b(, (LE(H&)&//-*(!
1821920/+"+/-1812b(,(7(?(-,&11&22b-+,(1*+.(1)+*7-,()+1)-,/*(70&, 1-1+21' (O B F-4+1 & 22+!
50,2(-,&! =+.)-2+*&! Y&*&T*+2&! &! +22+! *(10?2(-,&! 18&22+! ,&O*-(,5(+"+2(-, &IY**82+
+22b&'()*+,(+BIDE"OFB!

Sh-+(H(31(2(,+!(,=&)&! &' T*+1*(L0*+&! (1'&))+, (' (1 1(!,&0*-(,5(+"+2(-,&! &!'(92(-*+*&/!
2b(,/&9*(/81&12+150,2(-,+2(/8"'(/-)-, 1*(+2&8 @ +/[*+=&* -10,%+2(-, &1 (!, &0*-T3*-/1&?(-,&B!

Y, (/&(@' +2)0,&! /&*+3(&! .+ 1+*1! -51 J+*&! 0/(2(?72+/&! ,&22+! 9&./P+&()BF-5(
1822b& ()*+,(+! =+, -1 -1 -2-1 +1 ¥(10**&! 2+! 5*&B0&, 2+! &! 29%(,/&,.(/8! 1&YZI+//+)
+9()-,- +,):&1(92(-*+,1-1 2+1 50, 2(-,+2(/8! =+.)-2+*&@! 2+1)0(!./("+ 30C! &. [ERH=+/+!
1+229%+0'&, /-1 18&22%(,1()&! 1(! =+.-*&+//(=(/8! +22%(3&*)+3,(+:! [O//+i(f! +)-At!

(- /5 -1 &I(21'(92(-*+&,/-11&22+10\[!, &(1.-99&/(1& )*+,()(13-.+1  +..-)(+*.(1+,):&!



+110,4+1%(102(-,&! 1821 *(.):(-1)+*1(- &' )&*&T*-T=+.)-2+*&;1 3&*! 1(-./*+*&! [+ IEY&B5(
A4l ((1(.3&,.+7(2(1 JOL(! +! 20,9-1 /&*'(,&! ):&! )-,5*- /(,-! 2%(,.-*9&,?+! 1(! &=&,/(!
=+.)-24*(1(,13+2(&,/(1 &' )+, () (1 -11-3-/(1+1/&*+3(+1 3*-5(2-+// (), &L9&/ (1 &' ()*+,()(!
):&!,-1&55&//0(,-!/&*+3(&!3*&=&,/(=&B!

W!I10,608&!,-/-1):&! (1 5+*+)(!./+,1+*11 O/(2(??+/(! 3&*! 2+! 3*-5(2+..(1 &' ()H B)..+,-!
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(,520(.)+,-1.022+!=+.-*&+//(=(/8B!

\-)201&,1-@! 1+22&! &=(1&,2&! 1&2! ,-./*! JOL(-! &! 1+! 60&228&! *()+=+/&! 1#D2+! 2&//&
N&I(BO+H (1 &=()&)-'&! (2! 3+72(8,18! &' ()*+,()-1+TT(+10,+1*(1-//3+3+) (8! 1(1*(.3-./+!
+2206(38*)+3,(+1+12(=822-1 1&(1 =+.(1 (,/~+)*+,()(! /&, 1&,1-1 60(, 1(! 2+ 28O Y&#/-!
2(=822-1 1(1 1(.50,2(-,&! =+.)-2+*&! ):&! .&'T*+] )-**&2+7(28&! +22+! 9*++(F8]-PEIAB!
U+*+,,-1,&)&. . +*(102/&*(-*(1.IOL(@. (+13&*1)-, 5&*+*&1): &1 206+ 2/&*+2 (18 LV ER2AK = (/8!
&2206&()*+,()-13-..+1)-*+&2+* (1)-, 1206, )*& &, /-1 1&21*(.): () +¥1(-1&)) &*&T*-J-2H*&@!
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OZ#OG"NJ#'EONTZ!

"B [BI$B!h&(9(,!&/!+2B@!<L2-7+2@!*&9(-,+2@! +,1! +/(-,+21 70*1&,!-5! &0*-2-9()+2! 1(.-*1&*. @
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OdBBI\-:&,@'aB!,0+,@!pBIfBILBIS&j-k@'+,1!UBISBIU(27&*./&(,@'<]:&C**(=+2!-5C /(T\L0j!
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ZNEB!XB!L-+1.7k! &/1+2B@! <C!\-,/*-22&11]*(+2!-5! p*&,0'+7!5-*1p3(.-1() f(9*+(,&@>! R&1!
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f&/:-1-2-9k@! =-2B!d@! ,-B!#B! M+(.:(1&,9!j072(.:(,9! L*-03! Y,)B@! 33B! HNmH#@' R-=B!"Q@!
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