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6(PS0+!_DI'<elE0,)+(2!(/!S21--+F)+KILG!1P+9ILS)!8":.41(/!C(PC+0!(2!,*K!F 10K (L0 BBDEID
6(PS0+!"D!6(//(,2!E0,)+(2/'10+!/(O(* FK(1F!OS/F*+10+P10K*+//!,-11P+ IBPDDDDBIIDDDDDDDD
6(PS0+!aD!>(),EC1PGI12KIL(,P+2+/(/'EQ,)+(2/'10+!C(PC+0!(2!F10K(1F!OS/F*+{BDRDIHHITIYD D
6(PSO+]IDI'<e!F,2)+2)IK,+/12,)IK(-+0IL+)Y++21/10F, E+2(FI1QKUE E+2(F/R+*+)1XOS/F*+!
0+P10K*+//1,-1+Z+0F(/+!)01(3ZFIND D DDDDDDDDDDDDDDDDDDDDDDDDDDDDRDDDDDDDDDI
6(PSO+|D!>(),FC,2KO(1*1-S/(, 21K, +/12,)IK (--+O0IL+)Y ++21/10F,E+2(F QR B+ 2 (FI/R+*+)1*!
OS/F*+DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDIDPDDDDDDDL
6(PSO+!JHD!6(//(,2!EQ,)+(2/110+!2,)!(OE1F)+KILGY/10F,E+2(1!,0!0+/(/)12F+!+Z+OFlB BIRMIP{2PDD
6(PS0+!cD!>(),EC1PG!12K!O(),FC,2KO(L*IL(,P+2+/(/!(2//10F, E+2(FI/R+*+)1*IOS/F*+1(///(O(*101),!
2,2 QLOF,E+2(F//R+*+)1*10S/F*+10+P10K*+//!,-1+Z+0F (/4 DIIZRPD DDDDDDDDDDR{)DDDDDDDDI
6(PS0+!]JD!80+1)+01*+12101//1(/11//,F(1)+K!Y ()CI*,Y+01+ZE0+//(,2!,-10(),FC,2KO0(1*!-S/(,2!
E0,)+(2/DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDRBDDDDDDDD
6(PS0+!]dD!&+E0+/+2)1)(M+!)012/0(//(,2!+*+F)0,2!0(F0,PO1EC/!,-/SL/10F,*+O01*12K!

(2)+00G,-(LO(**10!0+APR2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDRDDDDDDDDI
M((



6(PS0+!]_D'',2)+2)!,-IE+0(EC+01**G!*,F1)+K!O(),FC,2KO(1!(/!S21--+F)+KILG!0+/(/) 1 2F+!+Z+0F (/+!
)01(2(2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDRDDDDDDDDL
6(PS0+!|bD!&+/(/)12F+!+Z+0F(/+1)01(2(2P!K,+/12,)11*)+0!E+0(EC+01**G!* F1)+K!O(),FC,2KO(1*!
O,0EC,*,PAGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBPDDDDDDDC
6(PS0+!]'D!",2)+2)!,-IE+0(EC+O1**G!* F1)+K!*(E(K!KO,E*+)!Y 1///(O(*10!L+-,0+112K!1-)+0!0+/(/)12F+!
+Z+0F(/+1)01(2@PDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDI)DDDDDDDDI
6(PS0+!]aD!:+0(EC+01**G!* F1)+K!*(E(KLKE EI+)#* 2P1)+K!- ** Y (2P!0+/(/)12F+!+Z+0F(/+!
)01(2(2FDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDRBDDDDDDDDI
6(PSO+!HID!<2)+00G,-(LO(**10!0(),FC,2KO(1*IF,2)+2)!(/!S2FC12P+KILG!0+/(/)12F+!+Z+OF(/+!)01(2(
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDIDBBDDDDDDDD
6(PSO+!H]D!&+/(/) 1 2ZHOF(/+1)01(2(2P!K(K!2,)!IEQ0,KSF+IFC12P+/1),!(2)+00G,-(LO(**10!
O(),FC,2K0(1*!0,0EC,*,FrE» DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBIDDDDDDDDD
6(PSO+!HHD!?(E(K!KO,E*+)IF,2)+2)!-0,0!)C+!(2)+00G,-(LO(**1010+P(,2!(/!S21--+F)+KILG!0+/(/)12F+!
+Z+0F(/+1)01(2@PDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDIIDDDDDDDDI
6(PS0+!HcD!>,0EC,*,PG!,-1(2)+00G,-(LO(**101*(E(K!KO,E*+)/10+01(2/!S2FC12P+KILG!0+/(/)12F+!
+Z+0F(/+")01(2(Zmm> DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDIEIDDDDDDDD
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45.-1&2!"118)950-5&%.

"2>1 fI"EE+2K(FS*101*+12!Q1//

"0%:! fI"K+2,/(2+!)0(EC,/EC1)+

"[8$! f1"/(12![,0R(2P!80,SE!-,0!$10F E+2(1
#:<:cl P QIaR.|(2)+01F)(2PIEO,)+(2
#><!If #,KGIO1//\(2K+E

#$"! f 1, M(2+1/+0SO!1*LSO(2

"$l f1I'1)1* P12SOL+0

'<e! fI'OE*+Z!<e!

'$! f1')01)+1/G2)CLi+

&' £1.G210(2@+*1)+KIE0,)+(®!]

5&!f 152K, E*1/O(F!&+)(FS*S0

6<$]if 16(//(,2 Q!

48&:! f14,0/+01K(/CIE+0,Z(K1/+

<P8f 1<00S2,P*,LS*(21B

<>6f 1<2)+00G,-(LO(**10

<>>! f1<22+010(),FC,2KO(1*10+0LD12+
O"L! f 1>,2,F*,21*112)(L, KA

>66! f 1>(),FC,2K0(1*!-(//(,2!-1F),D

>6;]! 1>(),-S/21]! !

>6;H! f1>(),-S/(2!H!

>(KJalf 1>(),FC,2KO(1*IKG210(F/!E0,)+(2!,-1JalR.1

>(K!d]! f 1>(),FC,2KO(1*IKG210(F/!E0,)+(2!,-1d]!R.1
7!



0).;"  fI>(),FC,2K0(1*.;" !

7>>1 £17S)+010(),FC,2K0(1*!0+0L012+

7 fI7E)(F!1)0,ECERER !

7l @,2P!f I7E)(F!1)0,EC®ER!*,2P!(/,-,00/ !
7:" @C,0)f!7E)(F!1)0,ECEEHR/C,0)!(/,-,00/ !
E_HI$+WS+/),/,0+!]

E"L!'f I, *GF*,21*112)(L,KG

8" Q! If 1:+0,Z(/,0+!E0,*(-+01) @F)(M1)+K!0+F+@),001!F,1F)(M1),0!!1*EC1
{(2R] 'f 1:%5; Q2KSF+KIR(21/MH+!]

12 If 1+0(EC+01**G!?,F1)+K!

2<;! fL+O(*(E(2!

1%5;! f1:C,/EC1)1/+11284+2(2!C,0,*,P!

‘06! 1 *GM(2G*(K+2+!-*S, 0(K+

&7$! f 1&+1F)(M+!,ZGP+2\/E+F(+/!

$><If IBR+*+)1*I0S/F*+IO1//|(2K+Z

$7.! fI$SE+0,Z(K+!K(/OS)1/+!

%"1f 19%(L(1*(/'12)+0y,0

%#$F 1960 (/ILS--+0+K!/1H(2+

Yt ED6f 1960(/ILS--+0+K!/1*(2+!Y ()C!ID]g!%Y +42!HI
e7 1454 !>1Z(01*,ZGP+2!F,2/SOE)(,2

|

Z(



3:0;-)8!<=1>%-8&*7#-5&%

! %C+! *K+0! 1KS*)IE,ES*1)(,2!(/')C+!-1/)+/)! PO, Y (2P! LP@RC:8 @ 2()+K!$)1)2K! C1/!
0,0+!)C12!K,SL*+K!(2!/(U+!,M+0!)C+ E1/)! diiB<A01F)9!)C+ E,ES*1)(,2!,-11KS*)/11P+K!_d!G+10/!
12K!,M+0!(/!'+ZE+F)+K!),l/SOEL//1)C+E,ES*1)(,2!,-IFC(*K0+2!12K!1K,*+/F+2)/11P+!]'1G+10/!112K!S2KH
LG!HIcHD!%C(//C(-)!(2!E,ES*1)(,2!/(U+! (/!1+ZE+F)+K!),10+/S*)!(21(2F0+1/+K!P,M+020+2)!/E+2K(2P!,
C+1*)CF10+!KS+!) @) +K!(2hSO(+/112KIC,/E()1*(U1)(,2/D! 7*K+0!1KS*)/110+!1)112!(2F0+1/+KIO(/R!
-01(*)GI12K!-1**/1*10P+*GIKS+!),))C+!EQ, PO@HRPIQKLE(2/R+*+)1*10S/F*+101//910+-+00+K!

),/ 1/1/10F,E+2(1D!#+P(22(2P!1)! 1P+1JI9 1K S*)/1 +ZE+0(+2F+! 1!* //1 (2! /R+*+)1*1OS/F*+1O1//1012P (2|
L+)Y++2lcglg!E+OIK+F1KMC+I01)+!,-IOS/F*+1* /11 FF+*HY)ELKM12F+KI1P+!11/1* 2P()SK(21*!
)SK(+/! 0+E,0)(2P! 1! *//! ,-! _@g! E+0! K+F1K+! 1-)+0! 1P+B@! +/)(O1)+K! ]]g! 12K! ag! ,-!
(2K+E+2K+2)*G*(M(2P!10+2112K!Y,0+29!0+/E+F)(M+*G9!,M+0)C+!1P+1,-_110+Y/10REB2(F!Y,0*KY(l
%CHEQ+M1*+2F+!,-1/10F EDOH2/+*@2F0+1/+/1Y C+21+M1*S1)(2P!,*K+011KS*)/1(212S0/(2P!C,0+/9!
YC+0+!d]g!,-!0+2!12K!c]g!,-!Y,0+2!10+!/10F,E+2(R

! $10F,E+2(1! (/! 1! OS*)(-1F),0(1* K(/+1/+!)C1)! (/! FC101F)+0(U+K! LG! 1! K+FO+1/+! (2! OG,-(L
2SOL+0! 12K! FO@#+F)(,21*! 10+1D! $10F,E+2(1! (/! *10P+*G! F1S/+KQ.GH(DCH12KR2,2Q
O,K(-(1L*+1F),0/! 1//,F(1)+K! Y()C! 1LP(2P! (2F*SK(2P! 0+KSF+K! F1* 0(F! (2)1R+9! ECG/(F1*! (21F)(M
C,00,21* FC12P+/9! K+FO+1/+K! OG,-(LO(*! /G2)C+/(/9! 12K! /E,01K(F! FGF*(2P! ,-! K+2+0M1)(,2! 1
0+(22+0M1)(,2!,-IOS/F*+!-(Dl+P1O0K*+//!,-)C+IF1S/+9Y/10F, E+2(1!(/'1FF,OE12(+KILG!K+FO+1/+K!
Z(K1)(M+F1EL1F()G!12K!OS/F*+IF1E(**10(U1)(,29!0+/S*)(2P! (2! PO+1) BO% O PAK*GG+1/+/!

(2! OS/F*+1 WS12)()G! 12K! -S2F)(,2! 2+P1)(M+*G! (OE1F)! ECG/(F1*! -S2F)(,2! 12K! 1L(*()G!),! F,OE*

1F)(M()(+/!,-IKL(*GI*(M(2PD!.(O(2(/C+K!-S2F)(,2!/(2F0+1/+/10(/R!,-1-1**/112KIC /E() 1*(U1)(,291*+ 1K (2P!



* 11 -/(2K+E+2K+2F+112K12++K!-, 0!F10+) IREPO)C+!2S0+0,S/!-1F),0/)C1)!F,2)0(LS)+!),1)C+!

2/+)1,-1/10F,E+2(19!FS00+2)*G!)C+0+!10+12,|EC1001F+S)(F1*1)0+1)O+2)/!-, 0 C+IK+L(*() 1) (2P'K(/+

"#$%E&S'()"*+,-. *+"#/,0$'#)$+, |

>(),FC,2K0(1* KG/-S2F)(,2! C1/! L++2! (OE*(F1)+K! (2! )C+! EO,F+//! - L(,*,P(F1*! 1P(2PD!
>(),FC,2K0(1!10+10+/E,2/(L*+-,0IF 1*F(SOV),01P+9!(2()(1)(2P!1E,E),/(/9!12K9/(OE,0) 12)*G9!E0,KSF(2
+2+0PG! (2!)C+!-,00! -1 1K+2,/(2+)0(EC,/EC1)+! V"%:XD!:0,E+0! O(), FE2EHORL(!-M () 1*! - 0!
C+1*)CG!OS/F*+112K! YC+21KG/-S2F)(,2!,FFS0/9! 2+S0,K+P+2+01)(M+9! O+)1L,*(F9! 12K! F10K(,M1
K(/+1/+/! F12! 10§%D! <)l C1/! L++2! Y+ +/)1L*(/C+K! )C1)! /10F,E+2(F! (2K(M(KS1*/! +ZC(L()
O(),FC,2KO(1* KG/-S2F})¥D! "P+K! [R+*+)1*1 OS/F*+/! +ZC(L()! 1¥)+0+K! O(),FC,2K0(1! 0+PS*1),0G!
EO,)+(2! +ZEO+//(,29! IFFSOS*1)(,2! ,-! P+2+)(F! KLO1P+! 12K! P+2,0(F! (2/)1L(*()G9! 12K! (2F0+1/+
0+1F)(M+!,ZGP+2//E+F(+/IV&7$ X! 1FFSOSH4, 2

>(),FC,2KO0(1*1-S2F)(,2! (/! C(PC*G! K+E+2K+2)!,210(),FC,2KO0(1*! /)0SF)S0+D! $R+*+)1* OS/F*
O(),FC,2KO(L! +Z(/)! (2! 1! KG21O(F! 0+)(FS*SO! YC+0+!/)0SF)S0+! (/! 0+PS*1)+K! LG!-S/(,29! -(//(,29! 1
O(),ECLPED! **+F)(M+*GO!)C+/-+IEQ, F+//+/110+10+-+00+KY),11/10(), FC,2KO(1*WS1*()G!F,2)0,*DI6 (//(,
1(K/(2!101(2)1(2(2P!O(),FC,2KO(1*-S2F)(,2ILG!F*+1M(2P! --IK101P+K!,0!KG/-S2F)(,21* E,0)(,2/!,-!
O(),FC,2KO(1D!"-)+0! L+(2P! (/,*1)+K9!)C+! K101P+K!E,0)(,2! F12! /SEIWR+PP1K+K!)CO,SPC!
0(),FC,2KO(T2()(1)+K!O(),ECIPGD!72!)C+!,)C+0!C12KI!-S/(, 2! (/10+/E, 2/(L*+!-,01)C+!P0,Y)C!,-1)C+!
0(),FC,2KO0(1*10+)(FS*SO!12K!IF12/(OEOQ,M+!10(),FC,2KO(1*+--(F(+2FG9!/) 1L (*(U+10(),FC,2KO(1*!.;"¢
12KIEQ,0,)+!FO(/)1+!10+0, K+ {EDI"IL1*12F+! -IL,)CI-(//(,2! 12K!-S/(,2! (N +//+2)(1*1),101(2)1(2!
E0,E+0*G! -S2F)(,2(2P! O(),FC,2K0(19! 12! +ZF+//! ,-1 +()C+0! EQ,F+//1 F12! L+! K+)0(O+2)1*),! [R+*+)]

OS/F*+!C+1%)CD! @2F,2)0,**+K!-(//(,2! *+1K/!),1-01PO+2)+K! O(),FC,2K0(19! *(O()(2P! )C+(0!-S2F)(,2



F1ELF()GilYC+0+1/1S2F,2)0,**+K1-S/(,210+/S*)/(2ICGE+0-S/+K!0(),FC,2K0(19!0+KSF(2P!O(),EC1PG
)CHIL(*()G),10+0,M+IKG/-S2F)(,21410(), F&BKO(1

"I1IK, SL*+I0+0L012+K!,0P12+GAFEC, 2KO(1! LI+E+2K+2)! 2IL,)C!,S)+0IV7>>X!12K!
(22+01V<>>X10(),FC,2K0(1*1 O+OL0SA42! EO,)+(2/! VE(PSO+XD! 6S/(,2! (/! (2()(1)+K! LGD7>>
L,S2K!8%:1/+/10(),-S/(21]'V>6:]X112K!0(),-S/(2!HIV>6;HKD!I"-)+0)Y,11Kh 1F+2)!0(), FC,2KO(1!
104! )+)C+0+K! LG! >6;9! )C+G! S2K+0P,! 1! F,2-,001)(,21* FC12P+!)C1)! ECG/(F1**G! LO(2P/! )C+!)
O(),FC,2KO(1! F*/+0!),P+)&%D! 8%:! CGKO,*G/(/! (/' 2+F+//10G! -,0! -S/(,29! 1*)C,SPC! )C+! +Z1F)!
O+FC12(/O!,21C,Y!-S/(,2! ,FFSO/! (/! 2,)! -S**G! S2K+0/),,KD! 72+1)C+,0G! (/! LOEC(E1)C(F! C+*(Z+/!
* F1)+K12+2)1),1 >6:! -1F(*()1)+/! )C+! O+0P+0! ,-1)C+! 7>>/! [(2F+! LOEC(E1)C(F! C+*(Z+/! 21)SO1**G!
E+0)SOL!)C+! B+Y()C,S)! F1S/(2P! *GH(D! [C(*+! >6:]' 12K! >6;H! Y,0R! (2!)12K+O!),! (2KSF-+!
-S/(,2!,-C+!7>>9)C+GICIM+!/*(PC)!/)OSF)SO1*IK (--+0+2F+/1)CL)I10+IL+*(+M+K!), 1 1--+F) ) C+(O/E+F
0,*+/D!4,Y+M+09!L,)C!CIM+IL++2!/C,Y2!),IL+!0+WS(0+K&!0DBS/(,2

")4+0175>51-S/(,291<>>1-S/(, 21 (/1 O+K(1)+KILG!KG21ORRR +!8%: 1/+!,E)(F!1)0,ECG!)GE+!
IV7:"IXDI7:"]1-S2F)(, 2! (/'K+E+2K+2)!, 21EQ,)+,*G/(/!) C1)IFO+1)+/1" IK(--+0+2)!(/,- 00/ YC(FC!10+!
F*1/I(-(+K! 1/! +()C+0! *,2P! V7€],2P X! ,0! /C,0)! V7:"]GC,0X! (/,-,00/%)" D! >(),FC,2KO(1*!
EO,F+//(2P!E+E)(K+IF*+1M+/17:"]!),IFO+1)+! 72} 2P (/,-,00/9!Y C(FCIF12IL+!IF*+1M+K!1P1(2!LG!
E0,)+1/+17>"]1 01A>5]?21),IFO+1)+17:"]  @&C,0)(/,-,00/ DI[C(+!7:"] @,2P!(/,-,00/110+!
L,S2K!1),)C+<>>917:"] GC,0)(/,-,00/110+1/,*SL*+112K!* F1)+K!(2!)C+!(2)+00+0OL012+/ELF+D!"/!
JSFCO!CHEQ+F(/+1-S2F)(,2!,-YC+@T,0)(/,-, 00/ (1K+L1)+KV/(2F+)C+7:"T2,2P!(/,-,00/!
1%,2+1 10+ /S--(F(+2)!),! 2KSF+! -8 D! &+F+28B"] @C,0)CLIL++2! (OE*(F1)+K! (2! FO(/)1+!
0+PS*1)(122K!-S/(,2! (2C(L()(\2* D! @2K+012,001* F,2K()(,2/9! A>5]?! (/'F,2/)()S)(M+*G! LF)(M+9!
YCH+O+1/17>"(/1(2KSF+K!YC+21"%:1EQ,KSF)(,2!K+F0+1/+/!,010+OL012+!E,)+2)(1*IK{//(BL)+/

#GI(2KSF(2P17>"]91)C+IE0+/+2F+1,-17:G5C,0)(/,-,00/! (2FO+1/+12KN)C+!7:"] @,2P!(/,-,00/!



K+F0+1/+9!YC(FC!(/')C,SPC)!),|E0+M+2)IK101P+K!O(),FC,2KO0(1!-0,0!-S/(2P!),P+)C+0D!<2)+0+/)(;
)CHT7>>/IEL12Y/)(**1-S/+IK+E()+1121(2F0+1/+1(2ITIL, 0)(/,-,00/D!&1)C+0)C12ICIM(2P!,2+I<>>0!
)C+O(),FC,2KO0(,2!Y (**IC1M+I0S*)(E*+1<>>/91)CS/I(2C(L()(2P!)C+/C10(2P! -I01)0(Z!F,OE,2+2)/112K
O+OLO012+IE,)+2)pL* D!

[C+2! O(),FC,2KO(1*! O+OL012+! E,)+2)(1*! K(//(EL)+/9! -(//(,2! (/! )O(PP+0+K! (2! ,0K+0! -,0!
KG/-S2F)(,21*10(),FC,2K0(11), IL+10+0,M+KIM(1!0(), EC1PG IV EBEE2H* LOP+*GIK+E+2K+2)!
21)C+18%:1/+! KG210QR+*1)4E0,)+(2!]!V.&:]X! 12K!)C+!+2K,E*1/O(F! 0+)(FS*SO! V5&XD! 6 (//(, 2!
-)+2! FFS0/11)10(),FC,2KO0@&! F,2)1F)!/()+/' YC+0+1)C+!5&! YO1E/1 10,S2K!)C+! O(), FERKO(1
&]! (/1 0+FOS()+K!-0,01)C+ FG),/,*1),1 YC+! O(),FC,2KBR¥/()+/! M(1! 7>> Q,S2K! 0+F+E),0/!

-(11(,2 QVB(/]X9!0(),FC,2KO(L*!-(//(,2!-1F),0!V>66X9! 12K! O(),FC,2K0(1*! KG21O(F/! EO,)+(2/!,-1Ja!
12KId]IR.11V>(KJal 12K!>(KdJ¥ DL.&]JIS2K+0P,+/!,*(P,0+0(U1)(,2!),!-,00!*10P+0!K(O+0/112K!
)+)010+0/MCL)!Y (**1+2F (OF*+!) CHDMGKO, *G/(/1,-18%:10+/S*)/|(211IF, 2-,001)(,21*IFC12P+1)C1)!
Y(**IECG/(F1**G!F,2/)0(F)!)C+17>>910+/S*)(2P!(2!)Y,!/+E101)+10() /A, 2K0(1
6,%*,Y(2P!-(//(,29!0(),EC1PG!F12!,FFS0OD!>(),EC1PG! (/! O(),FC,2KO(1* /E+F(-(F!1S),EC1PG!
)C1)! F12! [+*+F)(M+*G! K+PO1K+! KG/-S2F)(,21* O(),FC,2KO(1! V6(PSO+! ]XD! %C+! L+/)! S2K+
0(),EC1PG!/G/)+O! (/!)C+! SL(WBBEER 2K+2)! :C,/EC1)1/+! 12K!)+2/(2!C,0,* P! V:GBRSF+K!
R(21/+1]1V(2RX! 12K!:10R(2! E1)CY EIK+0! 2,001 F,2K()(,2/9!:(2R]! (/! (OE,0)+K!),1 )C+! <>>!
YC+0+1()/(/!IF*+1M+KILG!O(),FC,2KO(1*IEQ, F+//(2PIE+E)(KL/+12KIEQ++2(*(2!1//, F(®ERKDC,OL, (K
E0,)+1/+!L+-,0+1L+(2P!K+POLRIE4 2! O(), FC,2KO(L! K+E, *10(U4BR! (/!S21L*+1),1)012/* F1)+!
),)C+<>>IF1S/(2PI())IFFSOS*1)+!,2))C+/S0-1F+!,-)C+0(), FCY2BEE® (**10+FOS(WS () (2!
*(P1/+1LOR(2!),1)C+17>>" DI%C+11F)(M1)(,2!,-:10R®SPCIEC,/EC,0G*1)(,2!(ZR!1)!$+0_d!
1% Y/1-,00SL(WS()(21)(,2!,- 7>>!E0,)+(Z)" DI"S),EC1P(F!1K1E),0!E0,)+(2/9! (2F*SK(2P!E_H!12K!

. :dHO! [+0M+! 1/1)C+! F,22+F)(,2! L+)Y++2! )C+! SL(WS()(2! 12K! 1S),EC1PG! K+P01K1)(,2! E1)CY1G



" S),EC1P(F!1K1E),0'E0,)¥@H(2K!),!SL(WS()(2!12K!)+)C+0!0(),FC,2K0(1!),!1S),ECIFNO+/

>(),EC1PG!(/IF,0E*+)+KIYC+2!)C+!1S),EC1P,/,0+-S*G+2PS*-/1)C+0(),FC,2K0(1!12K!-S/+/1Y ()C!1!

% Fission:
@ DRrP1

@ Fis1, MFF, Mid49, Mid51

@@

Fu5|on
@ MFN1, MFN2

@ ora1 Mitophagy:
@ Pink1
© PARKIN

"HBY6&'| (V<+, - [H+1 011 -#/0+ 023&#.415%.4#/6! +02/&08)/(,2! h,(2/! IKh1F+
0(),FC,2KO0(110+/S*)(2P! (2! +*,2P1)+K! O(),FC,2K0O(1D! 6S/(,2! (/! 0+PS*1)+
0(),FC,2KO(1*10+0OL012+!E0,)+(2/1>6:]!j!>6;H! 12K!(22+0!10+OL012+!EQ,
7:"D!', 2M+0/+*G9! - (//(,2! /+E101)+/1 O(),FC,2KO(1! 12K! (/! 0+PS*1)+K! LG
7S)+0!0+D012+!E0,)+(BH&$]9! >669! >(KJag! 12K!>(Kd]! 0+F0S()!.&:]9! YC
Y(**1 F,2/)0(F)! *+1K(2P! ),! -01PO+2)+K! O(),FC,2K0(1D! [C+2! O(),FC,2
K101P+K!12K!O+0L012+!E,)+2)(1* K(//(E1)+/9!:<;B]' IFFSOS*1}#/SpH
0+0L012+D! %C+! EC,/EC,0G*1)(,2! ,-! :<;B]! 0+FOS()/! :"&B<;! ),! )C+!
O+0LO012+! YC(FC!Y(**1 1%/, S2K+0P, ! : GBIE+2K+2)! EC,/EC,0G*1)(,2D! :
)O(PP+0/!SL(WS()(21)(,2! ,-!,S)+0!O+OL012+E0,)+(2/' YC(FC!Y (**1/+0M
J()+/!-,0lEC1P,EC,0+/!L+-18¥)(01)+*GIL+(2P!F,2/SO+K!12KIK+BP01K+K

*G/,/,0+D?

>(),FC,2KO0(1*1)S02,M+0!(//R2EN*12P+G!O(), FC,2KO(L*IL(,P+2+/(/D!%C+E0,KSF)(,2!,-!
2+Y10(),FC,2K0(1!(/!'0+PS*1)+KILG!E+0,Z(/,0+EO, *QFYM.D)+K!0+F+E),0!P1OO1!F, 1FRYM1),0
J'1*EC1IV:8'Q!! X DI8' Q1 ! [(/1+20(FC+K! (2! O(),FC,2KO(1* K+2/+1)(//S+/'/SEC! 1/! R+*+)1* 12K!
F10K(LF! OS/F12K! (/! (2KSF)+K! LG! (2F0+1/+K! +2+0PG! K+O12K/9! /SEC! 1/! 1+0,L(F! +Z+0F(/+! 12
N10M1)(,2" D¥6012/*,F1)(,2!,<8' Q! 1),1)C+ 2SF*+B2KSF+/)C+0!K,Y2/)0+10!)012/FO(E)(,2!

F,QF)(M1),0//(2F*SKp&E*+1010+/E(01),0G!-1F),0!] I2B(RGR) SON(**LF)(M1)3(),FC,2KO(1*!



)012/FO(E)(,2!-1F,0%(),FC,2KO(1*)012/FO(E)(,2-1F),01Y (**012/* F1)+1),NC+O(),FC,2KO(1!Y C+0+!

0'Y(**IE0,0,)+10(),FC,2KO0(1*!.;"10+E*(F1)(,2!12K!)012/FO(EN, 2

19)06$23"* ¥ ("HSU&S () *+,- X+"#, 0$H)$+, |

$10F,E+2(1! (/! 1! OS*)(-1F+)+K! K(/+1/+!)C1)! S*)(O1)+*G! 0+/S*)/! (2! )C+! 0+KSF)(,2! ,-! [R+*+):
OS/F*+!01//'12KIFO@+F)(,21*110+1D! 72+! -1)C+!O1(2!E1)CY1G/IF,2)0,**(2P!OS/F*+1O1//1 (/1) C+!
<86]QR)! 1Z(/D! :0,)+(2! IG2)C+/(/' (/' N(OS*1)+K! YC+2! "R)! 1F)(M1)+/! UBFR91/! EQ,)+(2!
LO+1RK,Y2!(/!/)(OS*1)+KIYC+2!"R)I1F)(M1)+/!)C+-10(*G!,-1)012/FO(E)(,2!-1F),0/!R2,YDI1L./16,Z7
6,Z7/! (2KSF+!)C+! SL(WSB(®)+,/,0+! 12K! 1S),EC1BG/,/,0+! /G/)+O/! LG! 0+FOS()(2P! /+M+01*!
1)0,P+2+/! (2F*SK(2P!")0,282>S&6Q0! >@$"9! #;<:c9! 2'c9! 12K!"%6¢ * % D!>(),FC,2K0O(1*!
WS1*()G!F,2)0,* (OE1F)/!/R+*+)1*I OS/F*+!01//101(2)+212F+9! 1)!1*+1/)! E10)(1**G! LG! 0+PS*1)(2P!’
E1)CY1GARKSF(L*2RR,S)! O,K+*/! CLM+! K+0,2/)0LJRK}+)1OS/F*+! [E+F(-(F! R2,FR,S)! ,-!
-S/(,2! EO0,)+(2/! >6;H! 12K! 7:"]! 0+/S*)! (2! (2FO+1/+K! &7$! E0,KSF)(,29! O(),FC,2KO(1*!
-01P0O+2)1)(,29!(OE1(0+K!1S), BAR®K +F0+1/+K!/R+*+)1*I0S/F*+!F0,//!/+F)( $1*1106eq+/+!
(OE1(00+2)10+! 1*/,! 1FF,0E12(+K! LG! C(PC+0! +ZEO+/§,2V¢ 9! ")0,P(2)9! >S&6Q9! 12K!
)012/FO(E)(,2! -1F):066J9! YC(FC! SE0+PS*1)+/1 1)0,ECG! 0+*1)+K! P+2B@BEH(L*+! K,SL*+!
R2,FR,S)!,-1&] 112KI7:"] 1(21/R+*+)1*10,S/+!(2F0+1/+KIEOHFED+/(,2!,-16,Z7cI /1Y +**11/1
+ZEO+//(,2! -1 [+M+01* -1 ()/! K,Y2/)0+10!)10P+)/! (2F*SK(2P! Q@,PEX.6Q0! 12K! >@$"] ¢ D!
& (2C(LOG2A,1*+1K/),0+KSF+KIO(),FC,2KO(1*!-SAENKER +*+)1*IOS/F*+!F0,//!/+F)(,21*!
10+49¢ DB(O(*10*GQSL*+!, M+0+ZEO0+/A(;2.&:] 112K!6<HE0,KSF+/!/R+*+)1*IOS/F*+!1)0,ECG!
)CO,SPCHARA)(MLR!,-! 6,27c! LG">:B  (D¥,P+)C+01)C+/+!/)SK(+/!K+0,2/)01)+!/R+*+) 1*|OS/F*+!

O1//101(2)+212F+!(//(2)+0F,22+F)+K!Y()C!O(),FC,2KO(1*IWS1*()G!F,2)0,4E1)CY1G/D!



:0+M(,S/1)SK(+/!C1IM+!(2K(F1)+K!O(),FC,2KO(1*!WS1*()G!F,2)0,* (/1 1*)+0+K!(2!/R+*+) 1*1OS/F
Y()C! 1P+9! 1*)C,SPC!)C+0+! (/!/,0+! F,2-*(F)(2P!*()+01)S0+D! $,0+! 0,K+2)! /)SK(+/! CIM+! 0+E,0)+K!
-S/(,29!-(//(,29!12K! O(),EC1PG! (2F0+1/+!'Y()C! 1P+9! Y()C! ,* K MZF)(RCH- 1 0R (29! >6;H9!
7:"]9112K! 6<$]! EO,)+(2! +ZEO+//(,2! F,OE10+K! Y()C! G,S2PXO DI 4,Y+M+09! )C+0! 0,K+2)! 12K!
CSO12!/)SK(+/IC1IM+!-, S2KI2, IK(--+0+2F+/1(2!>6:]KHO!7:"|9112KI6<$]'EQ, )+ (21+ZEQ+//(, 21L+) Y ++2!
G,S2P112K!, *K+0!F,S2)+0EL8P!', 2M+0/+*G9!,)C+0/ICIM+I0+E,0)+KIK+FO+1/+/1(2!P+2+112KIEQ,)+(2!
+ZEO+/(,2!,-1-S/(,2!112KI-(//(,2!EO,)+(2//(2!CSO12/112K!0,K¥?)/ D!%CS/9!)C++--+F)/1,-11P+1,2!
0(),FC,2KO0(1*!WS1*()G!F,2)0,*IEQ,)+(2/'10+!82F*+10D

%C+H--+F)/1,-Y10F,E+2(1!,210(),FC,2KO(1*\WS1*()G!F,2)0, 110+ +M+21*+//1S2K+0/),, K91/}, 2*G
)Y, )SK(+/IC1IM+IF,0E10+K!O(),FC,2KO(1*\WS1*()G!F,2)0,*+ZE0+//(,2(2!CSO12Y10F, B+ 2(F112K!2,2
J10F, E+2(FY/R+*+)1*I0SIE*D1%C+1-(0/)!-, S2KIO(Z+K!I0+/S*)/1Y ()C!>6;HIEQ,)+(2!+ZEO+//(,2!L+(2P!
K,Y20+PS*1)+K!(2!/10F,E+2(F!(2K(M(KS1*/9!YC(*+!,)C+0!-S/(,2!EO0,)+(2/1V7:"]9!>6:]X9! 1/ Y +**11/!
6<$]!K(K!2,)IK(--+0!-0,0! RI2 Q1OF,E+2(F! 1AB1)FC+K! (2K(M(KSDH, Y +M+Q@1)) SKG! C1K!
[+M+01*1*(O()1)(,2/11/11**IE10)(F(E12)/1Y+0+1-01(*112K!C,/E() 1*(U+KIKS+!),I11FF(K+2) 1*1-1**/10+/S*)(2
C(E!-01F)S0+/D!"KK()(,21**G9!)C+!E10)(F(E12)/!! Y+0+!"I1G+10/! -1 1P+!12K! *K+09! YC(FC!,2*G!1FF,
-,0l_g!,-! )CH*K+0I1KSE)ES*1)(,2'DI"l/+E101)+!/)SKGIF,0E10+K!O(),FC,2KO(1*IWS1*()G!F,2)0,*!
P+2+1+ZEO+//(,2IL+)Y++2!/10F,E+2(F! 1 ZRIARE+2(B1+2!S/(28P+2,0Y (K+!)012/FO(E),O(F/!
K1)1!1FWS(0+K!-0,0!)C+! $(2P1E,0+!/10F, E+J Q! A&KG(2M+/)(P1),0/! -, SO 7:"]1 12K!
6<$]! P+2+! +ZEO+//Q2.S)! 2,! K(--+0+2F+/! (2! >6;H! +ZEO+//(|12+)Y ++2/10F ,E+2(RAI2K! 2,20
/10F, E+2(FtK+0! O+2DUC(/! )SKG! C1K! *(O()1)(,2/' 1/1)C+! 1S)C,0/1 K(K! 2,)! WS12)(-G! @), EC1PG
0+*1)+K!P+2+!+ZE0+//(,29! 2,0l K(K!)C+G!WS12)(-G! EQ,)+(2! +ZE0+//(,2!-,0112G! O(),FC,2KO(1*I WS:
F,2)0,*IE0,)+(2/D!<)!(/!1%/,!(OE,0)12)!),12,)+!)C1)!,2*GIO1*+!E10)(F(E12)/'Y +0+! SIS

CAM+L++21QZ+F(-(F112K Y+ ZIK (--+0+2F+!E86KJ/+ KD



1*)%$23"**'(,4'#)*%3++.+*),5)6*" 7T*#"$', ,

>(),FC,2KO(1* * F1*(U1)(,2! 1*/,! (OELF)/! O(),FC,2KO0(1*! -S2F)(,2D! @2*(R+! ,)C+0! )(//S+/9!
IR+*+)1*1 OS/F*+ O(),FC,2KO0(1!-S2F)(,2! (2! 1! KG21O(F! 2+)Y,0R!),! ,E)(O(U+! "%:! E0,KSF)(,2! 12K!
O(2(O(U+! &7$! E0,KSF)(,2D! &+F+2)! Y,0R! C1/! K(/F,M+0+K! O,0EC,* P(F1*! K(-}YBHZE+/! L+
E+0(EC+01*G! * FOMKEC,2KO(IE,/()(,2+K! L+*,Y1)C+! /10F,*+O®12K! )C,/+! * F1)+K! K++E+0!
Y()C(2! )C+! OG,-(L+0! V(2)+00G,-(LO(**10XD! "*)C,SPC! L,)C! /SLE,ES*1)(,2/! Y,0R! (2! )12K+O!
0,0EC,* P(F1*! K(--+0+2F+/! CLM+! *+K! 0+/+10FC+0/1 ),! L+*(+M+! )C+HI) (128 ERERLS)+!
K(--+0+2)*Gl}2+0PG!K(/)0(LS)(AWEC+01**G!* FIYPKX! O(),FC,2K0(L1! 10+ L+*(+M+K!),| CIM+!1!
C(PC+0! EQ,E+2/()G!),! P+2+01)+! O+OL012+! E,)+2)(1*9! YC(FC! (/! \C+2! S)(*(U+K! LG! (2)+00G,-(L(
V<>6X!0(),FC,2K0(1!),! P+2+01)+I"BA%C (/! K(/F,M+0G! Y1/! O1K+! YC+2! (00S2,C(/),FC+O(/)0G!
0+M+1*+K!1IC(PC+O!F,2F+2)01)(,2!,-!F, OE*+Z!<el2+10!)C+!/10F,*+001!12K!1!IC(PC+0!F,2F+2)01)(,
F,OE*+ZlelK++E!Y()C(2!)C+OG KL-m! !
2(0()+K!I0+/+10FCIC1/IL++2!F,2KSF)+K!+M1*S1)(2P!0,0EC,* P(F1*IFC12P+/!,-10(),FC,2KO0(1
ISLE,ES*1)(,2/'Y ()C!1P#BD+1/+K!10(),FC,2KO(1*IF,2)+2)IY () C(2/R+*+) 1*OS/F*+I(/IFC101F)+0(/)(F!
~11P(2P9ILS))C(/!O1G!L+!12!,M+0/(OE*(-(F12¢RIBKG! 0+E,0)+K! (2F0+1/+K!-01PO+2)1)(,2! -!
<>610(),FC,2KO0(1! (2! 1P+KIO(F+!F,0E10+K!),!1G,S2PILS)!,L/+OM+K!2,IFC12P+/1(21)C+),)1*110+1! -!
1#¥+1<>6!,01? 10(),FC,2K0(112,001*(U+K!),1)C+110+1!,-)C+IO(FO,POLEC!)1R+2!VC+0+LG!0+-+00+K!),
-01F)(,21* 10D "1 /[+E101)+! /)SKG! -, S2K! 2, K(--+0+2F+/! L+)Y++2! <3BIRIFC, 2KO(1*!
2SOL+0!,01-01F)(,21*110+1!1(2!G,S2P! 12K! *K fOLBKSJSKG! K(K9!C,Y+M+09!0+E,0)!)C1)! <>6!
0(),FC,2KO(1IY+0+/O1**+0!1,211M+01P+!(2!)C+! *K+0!1KS*)/IF,OE10+K!Y () C!®,$RPAKBGL!
12,)C+01/)SKG!-,S2K!<>6!0(),FC,2K0(L!Y+0+/O1**+01(2! *K+0! 1K S9/EEHE:RKO(1*!/(U-+!
K(K!2,)!K(--+01-0,0!G,S2P! 1K) [C(*+! ()) LEE+10/! 1P+ O1G! 1--+F)!<>6!0(),FC,2KO0(19! ()! (/! 2,)!

R2,Y2! YC+)C+0!/10F,E+2(1! (2-*S+2F+/1 O(),FC,2KO(1*! /SLE,ES? 1)\DQ/BC,2KO(L! 10+! *+//1



2S0+0,S/! (2! /R+*+)1* OS/F*+! -l E+ E*+! Y()C!)GE+! H! K(1L+)+/! F,OE10+K! Y (R(PH-LZF2, 2
(2K(M(KS1*/9! 12K! )C(/! (/! 1FF,0E12(+K! LG! K+FO+1/+K! 5%%1 FSMRIDQ (2PE+F(-(F!
0(),FC,2KO0(1*/SLE,ES*1)(,2!K+-(F()/' ©2B(LS)+!),!M10(,S/!E1)C,* P(+/D![C+)C+01)C(/! (/') 0S+!
(21/10F,E+2(1! (/' S2R2,YR!2,!/)SKG! C1/! F,OE10+K!O(),FC,2K0(1*!/SLE,ES*1)(,2! (2!/10F,E+2(F!
12K12, 2L0F, E+2(FI/R+*+)1*! *K+0!1KS*)/D!

:0+M(,S/!/)SK(+/! CIM+! 1*/,IK+0,2/)01)+K!)C1)! (2)01F+**S*10!-1)9!/),0+K! L/1*(E(K! KO,E*+)/9!
)+21% F1*(U+K12+1010(),FC,2KO(1D! 2(E(K! KO,E*+)/110+! -, S2K! 0,0+ 1LS2K12)*G! (2!)C+! <>6! 0+P(
12K!10+1-0+WS+2)*G!)+)C+0+K!),1<>6!0(), FORRKD(), FC,2KO0(1*!F,2) 1F)IF12!1(K!(2!+2+0PG!
E0,KSF)(,Z2IC+1*)CG!OS/IE0ISPC!-1))GILF(K!, Z(K1)(,2!-,** Y (2PIWS(FRI-1))G!1F(K!(OE,0)!),!)C+!
0(),FC,2K0@D!4,Y+M+091Y () CHRYRF+**S*10MH(E(KIKO,E*+)IF,2)+2){(2F0+1/+/112KIO(XFC,2KO(1*
*(E(KIKO,E*+)IF,2)1F)/IK+FQ2KIFE1)(2P!11/C(-)!1Y1G!-0,0(E(K!,Z(K1)(,2!12K!),Y 10K/ D0 1P+
&1)C+0!)C12IL+(2P!1Y/,SOF+!,-IWS(FR!4+2+0PG9!)C+/+!IK0,E*+)/) IR+ISE//E1F+!)C1)IKE*1F+10G,-(

12KIO1G!0+KSF+!OS/FS*10!A+1*)CD!!

893)%":3,;)*"""6,<##3' *#3:,1%)%$23"* *'(,=36.+*#3:, I"#$%&S$'()"* |

%C+10,*+! -l ECG/(F1* 1F)(M()G! (2! 1))+2S1)(2P! /10F,E+2(1! (/! Y +*DISHE)QRA<
+Z+0F(/+!)01(2(2P!(/'E10)(FS*10*G!(OE,0)12)!-,0!,*K+0! 12K!/10F,E+2(F11KS*)/11/1()12,)!,2*G!(OEO,N
OS/F*+01//112K!/)0+2P)C9ILS)! 1*/,|(OEQ,MI2F+!12K! O, L(*(§IDF,E+2(F!,*K+0! 1KS*)/1YC,!
S2K+0Y+2)HIY ++RASKQ, KGO+/(/) 12F+IL12KI12K!/+1)+KIFC1(0!+Z+0F(/+///1Y(OEO0,M+O+2)/1(2!
0+PS*10! Y1*R(2P!/E++K9!*+P1OS/F*+ O1//9! L,KG!-1)9! 12K! SEE+0H KM 1)§O-PR)CL*D
K+0,2/)01)+K! a! 0,2)C/! -1 *Y1),! O,K+01)+! (2)+2/()GIQIKG! 0+/(/)12F+! +Z+0F(/+! Y01(2(2P!
(2F0+1/+K! [R+*+)1*| OS/F*+1 O1//9! C12KPO(E! /)0+2P)C9! 12K! (OEQ,M+K! (PLIIEK - 01) 2FG !

J10F,E+2(F! Y,0+2! $(O(*10*GIIM, *SO+! 0+/(/)12F+! +Z+0F(/+!)01(2(2P! F12! 1*/,1 +*(F()! E,/()(M+!



1K1E)1)(,2/'1NH!Y ++R/ Qk/(/)12F+!1+Z+OF@+GF, 2/(/)(2P! -1*+P1+Z)+2/(,2112KIE0+//1)01(2(2P!
(2F0+1/+KIR2++1+Z)+2/,0!-, 0F+!E0,KSERERY ()@ 1 ()+2P)CI12K!Y (K)C!(2!/10F , E+2(F N2
1KK()(,2!),YC,*+! OS/F*+! (OEQ,M+0+2)/9! 0+/(/)12F+! +Z+0F(/+! )O1(Z2R! 1*/,' K+FO+1/+
(2-*1001)(,2! 12K!,Z(K1)(M+!/)O+//! (2! /10F,E+2(F! (2K(M@ESINB! Y ++R/! -1 0+/(/)12F+! L12K!
)01(2(2P! K+FO+1/+K! 12)(,Z(K12)! /[F1IM+2P+0! /SE+0,Z(K+! K(/OS)1/+! V$7.X! (2HEOPF+2(F!
OS/F*+1-0,QtK+0!1KB* DI6S0)CHIY ++R/!,-1-S'Q, KGIR+))*+IL1**1)01(2(2P!K+FO0+1/+K!F(OFS*1)(2P!
" @+1F)(M+!EOQ,){210F,E+2(F!Y,0+D! |
&+/()12F+!+Z+0F(/+)01(2(2P!F12!1*/,!(2KSF+!0(),FC,2K0(1*!(OEO0,M+0+2)/!(2! ,*K+0! LKS*)/I
:0+M(,S/*Gl/+K+2)10G! *K+0! LKS*BHCDY +B),K+01)+10+/(/) L2F+!+Z+0F(/+1)01(2(2P! (2F0+1/+K!
0O(),FC,2K0O(1*! M,*SO+! 12#+F)0,2! )012/E,0)! FCHBE*+Z! F,2)+2Y4DKOEOQ,M+0+2)/! (2!
0O(),FC,2K0(1*!-S2F)(,2!C1IM+11*/ L ++2!0-+HBHIV¥K+R/!,-D+/(/) 12F+!+Z+0F(/+!)01(2(2P!(2R0+1/+
01Z(01*10(),FC,2KO0(1*10+/E(01)(,2!1/'Y +**11/1(2RAFIM()G!,-1-1))G! 1F(K!O+) 1L, *(/O!+2UG O+!
" @GKO0,ZG1FG#2UGO+! "l K+CGKO,P+2(24+!1*K+0! O+2 D! [C(*+! 2,! /)SKG! C1/! +M1*S1)+K!
O(),FC,2K0(1*! /)0OSF)SO+! 1-)+0! 0+/(/)12F+! +Z+0F(/+! )01(2(2P9! -+Y! CIM+! (2M+/)(P1)+K! 12K! O+E
FC12P+/1),!0(),FC,2K0(1*!/)0SF)S0+!0+PS*1) (2P EQWEYDI+)! 1*D!-,S2K!)C1)!1-)+0!JH! Y ++R/!
-IYC*+Q,KG!0+/(/)12F+1+Z+0F(/+1)01(2(2P!>6:]9!>6;H9!7:"19!12K!.0E]!EQ, )+(2!+ZEO0+//(,2!1**1
(2FO+1/4K2! *K+0! LKSHD2M+0/+*G9!m1OE(+0(! +)!Q*B,0)+K! 2, FC12P+/1),1>6:H! EO,)+(2!
+ZEO+//(,2LS)*,Y+0! 7:"|'EO,)+(2!+ZEO0+//(,2! (2!, *K+01 1KS*)/1-,** Y (2P12(2+! Y ++R/! -1*+PIEO+//!
)O1(2(2PD! ;,! \SKG! C1/! +M1*S1)+K! O(),FC,2K0(1*! WS1*()G! F,2)020EQ]);ED,2K0(1*!
O,0EC,*,PG[2! O+/E,2/+!),! O+/(/)12F+! +Z+0F(/+! )01(2(2P! (2! /10F,E+2(F! 2KSMNKI LD
2+P1)(M+! +--+F)/I KG/0+PS*1)(,2! ,-!-S/(,29! -(//(,29! 12K! O(),EC1PG! F12! +*(F()! , 2! OS/F*+1 01//9!)C+
L+2+-(F(1*10+PS*1)(,2!,-10(),FC,2K0O(1*WS1*()G!F,2)0,*!M(1!0+/(/)12F+!)01(2(2P!O1G! C+*E!),!F,OL

J10FE+2(1D



%C+!+--+F)!,-1+Z+0F(/+1)01(2(2P!, 2! O(),FC,2KO(1*! <:26/BKE, ES*1)(,2/1 (/! 2,)! Y +**1
S2K+0/),, KD! <2K++K9! -+Y!/)SK(+/! CIM+! +M1*S1)+K! )C+! FC12P+/!)C1)! ,FFS0! (2! /10F,E+2(F! ,0!
IR+*+)1*| OS/F*+! - ** Y (2P! +Z+0F(/+! )01(2(2PD! <2! 1P+K! O(F+9! <>6! AQQECQKDYL)(,2!
K+FO+1/+K!-** Y(2P! 1+0,L(F! +Z+0F(/+!)01(2(2P!),! *+M+*/! [++2! (2! G,B2H@(ES*G9! ,*K+0!
1KS*)/IY ()CIIKM12BER+IR2++!,/)+,10)CO()(//(2F0+1/+K!<>6!0(),FC,2KO0(1!2SOL+0!12K!-01F)(,21*!
10+1!-** Y (2P! | ++R/! -1* Y+0!L,KG! 0+/(/)12F+1)01(2[2R2! L,)C! /)SK(+?910(),FC,2KO(1!

Y+0+! S21--+F)+K9! (2K(F1)(2P! <>6P1ZK),FC,2K0O(1! O1G! 0+/E,2K! K(--+0+2)*G!),! 1P(2P! 12K!
0+/(/)12F+Z+0F(/+!)01(2(2PD!

%C+0+-,0+91)C+!, M+01**IP, 1*1 -)C(/IK(//+0)1)(,2!Y1/1),IK+)+00(2+!C,Y!O(),FC,2KO(1*IWS1*()C
F,2)0,*! 12K! O,0EC,*,PG! 10+! (OE1F)+K! LG! 1P+! [@Ki1)PK! /10F,E+ReAD+! -(0/)! /)SKG!
(2M+/)(P1)+K! @#*1)+KIFC12P+/!(2!0(),FC,2K0(1*!WS1*()G!F,2)0,*1S/(2P!1101)!O,K¥%:1,-1 1P(2PD
1/F+0)1(2! YC+)C+0!O(),FC,2KO(1*! WS1*()G! F,2)0,* IY}#DESQRWS+!),1 /R+*+)1*1 OS/F*+! Y ()C!
1P+9!-S/(,29!-(//(,29! O(), EC1PGO! 12K! L(,P+2+/(/! E¥}6@/1//+//+K2! F1LOK(1F! OS/F*34D¥!
/+F,2K!/)SKG!F,0E10+KE0+//(,2! 1O(),FC,2K0(1*WS1*()G!F, 2D +(2V/10F,E+2(F!12K! X2
J10F,E+2(F*#K+0! 1KST6S/(,29! -(//(,29! O(),EC1PGO! 12K! L(,P+2+/(/! EO,)+(2/! Y+0+! 1//+//+K! (2!
J10F, E+2(F!,*K+0!1KS*)/11-)+0!H! Y ++R/1 -10+/(/) L2F+1+Z+0F (/+1)01(2(2PD! % @S 2)(:(HBKG!
O(),FC,2KO(/SLE,ES*1)(,212K!*(E(K!KO,E®PEC,*,PGI2!/10F, E+2(FR+*+) 1*| OS/F*+! L+-,0+!
12K!1-)+0!0+/(/)12F+!+Z+0F(/+)@(2(2P



3:0;:-)812=I"+)10%* @)B@; }#525#13:0%+).15%! C5-&#:&%*850(ID70(5-E!

3&%-8&(15%! @$)()-0(10%*| JCS*HQ}

AH)S(%H"S,

>(),FC,2KO(LY+0M+121+//+2)(1¥10,*+1(212,)1, 2*G+2+0PGIEQ,KSF)(,2!(2/)C+!-, 001, -11K+2,/(2+!
)O(EC,/EC1)+IV"%:X9!LS)!1%/,1(2!10+1F)(M+!, ZGP+2! [E+F(+/1V&T$X!/(P21*(2P9! F1*F(SO! C12K*(2P¢
1E,E),/(/D! @2-,0)S21)+*G9! O(),FC,2KO0(1*! KG/-S2F)(,2! (/! ,2+! ,-aRI BC101F)+0(/)(F/! ,-!
1P(2P9!12KIEQ0+M(,S/V)SK(+/\C1IM+0+E,0)+KIK+FO0+1/+/1(210(), FC,2KO{1 * M@ AKSEXR!) (O +!
), E+21)C+ O(),FC,2KO(1* E+00+1L(*()G!)012/()(;2! BIARK! (2F0+1/+K! O(),FC,2KO(1*! ;"1
K1O1P#|(2!,*K+0l/R+*+)1*112KIF10K (LFIOS/F*+D!%C+/+IFC12P+/12+P1)(M+*G!(OE1F)!IOS/F*+IC+1*
-S2F)(,2!Y()C!1P+D!$)SK(+/ICIM+!1*/,10+E,0)+K!11*)+01)(,2/(2))C+/)0OSF)S0+!,-10(), FC,2KO(1(2/R+*-
12K! F10K(1F! OS/F*+! -1 1P+K! 12(01*/! F,0E10+K!),! G,S2P! F/S2)-EIB{®F+! O(),FC,2KO(1*!
/)OSF)S0+9!(2IE10)91K+)+00(2+/1()/1-S2F)(,2910+F+2)10+/+10FCIC1/IL++21(2M+/)(P1)(2P!C,Y!O(),FC, 2
/)OSF)S0+!10+PS*1)(2P!E0,)+(2/!10+!(OELF)+KILG!1P+D

<2IC+1*)CG!/R+*+)1*1 12K! F10K(1F! OS/F*+910(),FC,2K0(1! 10+!,0P12(U+K! (2! 110+)(FS*SO!)
0,KS*1)+K! ),! +--(F(+2)*G! EO,KSF+! "%:! 12K! O(2(O(U+! &7$! E0,KSF)(,2D! %C+! O(),FC,2KO0(1*!
0+)(FS*SO!(/11*/,(OE1F)+KILG!)C+1+2+0P+)(FIK+O12K!,-\C+OS/F*+!() DFCCHIZDOLR +!
SE!lcdg!,-! F10K(1F! OS/F*+!M,*SO+9!LS)!,2*G! 1FF,SZWGIOIER +*+) 1% OS/F*+1M,*SO+!, 2!
1M+01P4 D! <2K(M(KS1* O(),FC,2K0(1*! M,*SO+{1aPA(R! F10K(1F! OS/F*+! 1/ |EE,/+K!),!
IR+*+)1*DI %C+/+!1/)10R! K(--+0+2F+/! (21 O(),FC,2KO(1*! M,*SO+! 10+! KS+!),! F10K(1F! OS/F*+1 0+*G
1%0,/)H+ZF*S/(M+*G!,21,Z(K1)(M+0+) 1L, *(/O9!) CS/10+/S*)(2P!(2* LOPEYPEG;RKO(1]) |10++)!
)C+!F,2)(2S1*+2+0PG! K+N2K), FC,2KO(1*! M, *SO+! M10(+/! (2! /R+*+)1*l OS/F*+1 L1/+K! 2! -(L+0!

)GE+D!$* Y!)Y()FC!,Z(K1)(M+!-(L+0/! CIM+!C(PC+0!0(),FC,2KO(1*!M,*SO+)C12!-1/) )Y )FC! P*GF,
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-(L+0/" DY,Y+M+09! O(),FC,2KO(1* M,*SO+! (2! ,Z(K1)(M+! OS/F*+/1 (/! [)(** *,Y+0! )C12! F10K(1F!
OS/F*»" DI

! %C+1 O(),FC,2KO0(1* 0+)(FS*SO! (2! /R+*+)1* 12K! F10K(LF! OS/F*+/! (/! 01(2)1(2+K! LG! OS*)(E
EO,F+//+/1)C1)!10+IF, **+F)(M+*G10+-+00+K!),11/10(), FC,2KO(1*WS1*()G!F,2)0,*D!%, P+)C+09!)C+!EO,
-1-S1(,29!-(//(,29'0(),ECIPGO! 12K!L(,P+2+/(/'+2/S0+))C+1O() @, @KOFS*SO! (/1 LL*+1),10++)!

)CH+ +2+0P+)(F! K+O12K/! -1)C+ F+*+91 YC(*+! O()(P1)(2P! KG/-S2F)(,2D!",2/)12)! FGF*+/! ,-1-S/(,2! 12K
-(/(,2! +2/S0+! )C+! O(),FC,2KO(1*! 0+)(FS*SO! -S2F)(,2/! ,E)(O1**G! LG! 0+K(/)0(LS)(2P! 01)0(Z
F,OE,2+2)/1 12K! E0+/+0M(2P! O+OL012+! ESHIHGI(,2! h,(2/! IKh1F+2)!O(),FC,2KO0(1!),P+)C+09!
FO+1)(2P!110,0++ZE12/(M+10+)(FS*SOD!6S/(,210+*(+/!, 21/+E101)+EQ,)+(2/!),1+2/S0+E0,E+0!-S/(,2!
L,)CHC+!,S)+01V7>>X112K!(22+0!0(),FC,2K0(1*/0+0L012+V<>>RLRARE0,)+(2/10(),-S/(2!
I12KIHIV>6:]112KI>6;H XI1%* Y1-,017>>1-S/(,291YC(*+!<>>1E0,)+(2!,E)(F!1)0,ECG!]!V7:"]X!
-S/+/1)C+<>>DI7EE,/(2P!-S/(,291(/)C+EO,F+//1,-1-(//(,2!'Y C(FCY/+E101)+/!KG/-S2F)(,21*E,0)(,2/!
-0,01)C+! 0+)(FS*SDI 7>>1 EO,)+(2/! [SFC! 1/ -(//(,Z) V6<gX! 12K!1 O(),FC,2KO(1*! -(//(,2! -1F),0!

V>66X! 0+F0S()! KG2M@B(A)HEQ,)+(2! ]! V.&X!),1 )C+! /SO-1F+! -1 )C+! O(),FC,2KML&]!

ECG/(F1**G! F@EQC+! O(),FC,2K0(,2! F1S/(2P! ()! ),! F*+1M+! (2),! )Y,! K()(2F)! I+F)(,2/! ,-!
0(),FC,2K0(1LD!

*+1M+KIO(),FC,2KO(1IF12!/SL/+WS+2)*GIS2K+0P, l/+*+F)+KIK+P01K1)(,2!M(1!0(), EC1PGD!
E0(O10G!0(),EC1PG!E1)CY1G!(/!)C+EC,/[EC1)1/+!12K!)+2/(2QRRSTEIES) 1)(M+IR(21/+!]!
V:(2R]X!12K!:10R(2! E1)CY1G! YC(FC! FFS0/!,2!)C+!,S)+0! O(),FC,2KO0(1*! O>OKD1ZTWT
1FFSOS*1)(,2!,-1:(2R]!,2!)C+ 7>>10+F0S()/1 12K! EC,/EC,0G*1)+/15¢! SL(WS()(2!*(P1/+!:10R(2! 12K!
F1S/+/ISL(WS()(2IFC1(2/"),!= D%C+ SL(WS()(2!FC1(2!/+OM+/! 1/1 11 L(2K(2P!/()+!-,0! 1IEC1P,EC,0+9
YC(FCIY (*14+2PS*-)C+KG/-S2F)(,21*10(),FC,2KO(1!L+-,0+!0+0P(2P!Y()C!11*G/,/, 0+ 12K!K+PO1K (2

)C+! +2F1E/S*1)+K! O(),FC,2KO(1D! ',2M+0/+*G9! O(),FC,2KO(1*! L(,P+2+/(/! (/! 0+PS*1)+K! LG! )C



)012/FO(E)(,21*IF,1F)(M1),0!E+0,Z(/,0+!E0,*(@B)(ML)+K!0+F+B),001!F,1F)(M1),0!1 1*EC1!
V:8' Q! X DI:8' Q! 1)012/*,F1)+/1),1)C+ 2SF*+S/112K!I 1F)(M1)+/!/+M+01*K,Y2/)0+10!)012/FO(E)(,2!
-1F),0/!),! E0,0,)+! )C+! /G2)C+/(/! ,-! 2+Y! O(),FC,2KML'10+-S**G! L1*12F+K! O(),EC1PG! 12K!
L(,P+2+/(/'10+!)C+0+-,0+!IFOSF(1*1-, 0!WS1*()G!F,2)0,*112KI01(2)1(2(2P!)C+!0(),FC,2K0(1*10+)(FS*S
.(J0SE)(,2!),10(),EC,2KO(1* WS1*()G! F,2)0,*1 2,)! ,2*G! 0+/S*)/! (2! 1L2,001* O(),FC,2KO(1*!
IC1E+112K!-S2F)(,2!LS)!F12!1%/,/(OE1F)!OS/F*+!S*)01/)0SF)S0+D!$R+*+) 1% OS/F*+ [E+F(-(FIR2,F
-1-S/(,2'K(/OSE)/! OG,-(LO(*! ,0P12(U1)(,29! (2F0+1/+/1 O(),FC,2KO(12)DIROH 2K! (2F0+1/+/!
&7$!E0,KSF)(,9"¢ DI<2!F10K(1F!OS/F*+9!-S/(,2!R2,FR,S)!0+/STHPEBA4K+1)C9!-01PO+2)+K!
0(),FC,2K0(1!Y ()C!K(/OSE)+K!IFO(/)1+9!K(/E*1LF+K!OG,-(LO(*/9!12K!IK+FO0+1/+K!O1Z(&yII0+/E(01)(,2
B2,FRK,Y2! 12K! R2,FR,S)! ,-! -(//(,2! EO,)+(2/! K+FO+1/+/! FO,//! [+F)(,21*! 10+1! 12K! 01Z(O1*!
0+/E(01)(,2! (2! /[R+*+)1*1 OS/BFY C(*+! (2! F10K(1F! OS/F*+! ()! F1S/+/! F10K(1F! +2*10P+0+2)! 12K!
(2F0+1/+K! -(LO,AD! >(),EC1PG! SE0+PS*1)(,2! C1/! K(--+0+2)(1*! +--+F)/! (2! /[R+*+)1* 12K! F10K(1l
OS/F*+/D! $R+*+)1*| OS/F*+! SE0+PS*1)(,2! -1 :10R(2! +ZEO0+//(,2! (2F0+1/+/! OS/F*+1 OQY/! 12K! FO,//
J+E)(,21*1 10+1! LS)! -01PO+2)/! )C+! O(),FC,2KO(1*! 2-E,0RVI+09LOR(2! ,M+0+ZEO0+//(,2! (2!
0,S/+IC+10)IK,+/12,)IL*1)12)*G!1--+F)|(OE1F)!IF10K(1F!,010(),FC,2KO(M0SF) S0+
>(),FC,2KO0(1*!/))0SF)$0+PS*1)(2P! EO,)+(2/! O1G! L+! K(--+0+2)*G! 1--+F)+K! LG! 1P+ 12K! O1G
S2K+0*(+11B+*1)+KIO(),FC,2K0(1*IKG/-S2F)(,2D!%C+01h,0()G!,-//) SK(+/'E0+M(,S/*GIF,2KSF)+K!C1
-,S2K!>6:]! 12K! >6:H! EQ,)+(2! F,2)+2)! K+FO+1/+/1 (2! /[R+*+)1* OS/F*+1-0,0! *K! 10{0%4!
YC(H17:"1(/1*10P+*GIS2FC 1284/ DIGYIEQ,)+(2!+ZEQ+//(,2! (/1 (2F0+1/+K! (2/R+*+) 1 OS/F*+!
-1 *KI12(0 1) 0%&37 91| S)I)C+0+!10+10(Z+KI0+E,0)/1,21C,Y!.& ]! (1 1--+F)+KILG! 1P+!(21/R+*+)1*!
OS/F*+D! :0+M(,S/! /)SK(+/! CIM+! 0+E,0)+K! .&]! E0,)+(2! +ZEO+//(,2! )1G/! Y@4%/1Cp¢
(2F0+1/4/8(2YR+*+)1¥I0S/F*+1-0,0!,*K!12(01*/D!>(), ECIPGI0+*1)+KIEQ,)+(2/\CIM+12 ML++21)SK(+

1/1+Z)+2/(M+*G1(21)C+IF, 2)+Z)!,-/R+*+)1*I0S/F*+11P(2P9ILS)!) C+F;2K S B ERPO++!: 10R (2!



EO,)+(2! +ZEO+//(,2! (2F0+1/+/! Y()CPDB4 DI "*)C,SPC! )C+0+! (/! *(O()+K! 0+/+10FC9! ()! 1IEE+10/!
0(),FC,2KO0(1*IWS1*()G!F,2)0,*!EQ,)+(2/110+!1--+F)+KIK(--+0+2)*GILG!1P+!(2!F10K(1F!)(//S+D'>6;]!1
>6;H!EQ,)+(2!+ZE0+//(,2! 10+10+K SR&IQ YC(*+! 7:"]'EO,)+(2!+ZEO+//(,2! O1G!L+! (2FO+1/+K! (2!
1P+KIC+18ID!.&'E0,)+(2!+ZEO+//(,2!K,+/12,)11EE+10!),IFCF2 D% S)6§9!: 10R(29!12K!: (2R]!
CIM+12)IL++21+Z)+2/(M+*G! 0+/+10FC+K! (2! FLOK(1F!)(//S+! Y ()C! 1P+D! $+M+01*!/)SK(+/! K(/FS//+
1*/,1 0+E,0)+K! K+F*(2+/! (2! O1Z(O1*! 0+/E(01)(,2! 12Kk,0! (2F0+1/+/! (2! &7$! EBIKEE) QP
ISPP+/)(2PIKG/0+PS*1)(,2!),!0(),FC,2K0(1*IWS1*()G!F,2)0,*IE0,)+(2/!01G!L+*(2R+K!),!0(),FC,2KO0(]
KG/-S2F)(,2!Y()C!1P+D

AHEQ+/+M+01* /)SK(+/! (2M+)(PL)(2PN)C+! +--+F)/! -1 1P+! 210(),FC,2KO(1* WS 1*()G! F,2)0,*C
O,)!)SK(+/!C1M+!*1FR+K!1!F,0E0+C+2/(M+!1EEOQ,1FCD!$)SK(+/!,-)+2!-,FS/!,21-S/(,2!,01-(//(,2! 12K!
O,)K,12,)'WS12)(-G!-S/(,29!-(//(,29'0(),EC1PG9!12KIL (,P+2+KIMB)/) SKGD!6S0)C+09!*(O () +K!
NSK(+/! CIM+! L++2! F,2KSF)+K! ,2! O(),FC,2K0(1*! WS1*()G! F,2)0,*! (2! 1P+K! F10K(1F! )(//S+! *(R
/)+O0(2P!-0,0!)C+E0+M(,S/*GIC+*K12,)(,21)C1)!-S/(,2112K!-(//(,2110+!S22+F+//10G!-,0!12,001*IC+10)!
-S2F)(,2" DI"KK()(,21**G9!OSFC! ,-1)C+! IM1(*1L*+!*()+01)S0+! C1/ L++2! F,2KSF)+K!,2101*+!/SLh+
Y()C!,2*G!)CO++! ,-1)C+! 1-,0+0+2)(,2+K!/)SK(+/! (2F*SK(2P!-+01*+/91 12K! 2*G! 2+ F,OE10(2P! O1*
12K!-+01*+112(01*/D! %0(,*,! $)-1SRKIC(PC+AOR(2! EO,)+(2! +ZEO+//(,2! (2! *K!M+0/S/! G,S2P!
O(F+9! LS)! 1*/,! -, S2K! :10R(2! +ZEO+//(,2!),! L+! C(PC+0! (2! )C+! -+O1*+! O(F+9! F,OE10+K!),! O1*+
F,S2)+0E10)/D!&+/+10FC+0/1(2!)C1)!/)SKG!18(PS28+ZE0+//(,21.8), EC1RG+*1)+K!E0,)+(2!
HAF*(ZY (2!)C+! *K! 12(01*/1 YC+2! L,)C! /+Z+/' Y+0+! F,Ol(DHK, Y +M+09! YC+2! [+Z+/! Y+0+!
[+E101)+K9!,2*G!)C+IO1*+IO(F+IC1KY(P2C(PTABET(ZYEO, ) +(2+ZE0+/(,2!(2!)C+!,*KIPO,SED!
[C(*+9!2,!-S/(,2!,0!-(//(,2'EQ,)+(2/'Y+0+!+M1*S1)+K!(2!)C1)!/)SKGO! % O( K@ PN 1)+/!) C+!
+ZF*S/(,2!,-1-+01*+/91,01P0,SE(2P!Y()C!O1*+!/SLh+F)/101G!E,)+2)(1* Q@EXFR(FEC12P+/!

Y()C!1P+D!",2/(K+0(2P!)C+!FS00+2)! P1E/! (2! R2,Y*+KP+9!Y+!/,SPC)!),1K+)+00(2+!)C+!+--+F)/! -1 1F



12K1/+Z1,210(),FC,2KO(1* WS1*()G! F,2)0,* EQ,)+(2/! 0+PS*1)(2P! L(,P+2+/(/9! O(), EC1PGO!-S/(,2! 12}

-(//(,2)(2'L,)CIF10K(LF!12KI/R+*+)T*IOS/F*+IV)(L(1*(/' 12)3DEDX!,-!
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<2)+0+/)(2P*GO! Y+ K(K! 2,)! ,L/+0M+! 12G! K+F*(2+4Q(2EB!)+(2! +ZEO0+//(,2! L+)Y++2!
G,S2P!112K!,*KIPO,SE/KHE()+ E0+M(,S/)SK(+/(2K(F1)(2P!O(), FC,2KO(1*IL(,P+2+/(//O1GIK+FO+1/
Y()C!1P+!(21/R+*+)1*OSH*D114,Y+M+09!L,)C! -1)C,/+!/)SK(+/! S)(*(U+K!O1*+101)/1)CL) Y +0+! 12!
1M+01P+!,@J!0,2)C/!,*K+0!)C12!,S0!,*KIO1*+101)/D!%C(/!O1G!/SPP+/)1Y()C! LKM12F+K!1P+9!)C+C
(/' 1! 0,0+! EO,2,S2F+K! K+FO+1/+! (2! O(),FC,2KO(1*! L(,P+2+/(/! 1/! O+1/SO+KDLGE®)+(2!
+ZEO+//(,2D! +/E()+!:8'Q! 1*+M+*/1 0+O1(2(2P! S21--+F)+KI LG! 1P+! (2! ,S0!/)SKGQ! Y+! ,L/+OM+K! 1!
K+F*(2+1(210(),FC,2KO(1*IF,2)+2)!V'<e!+ZE0+/(,2XD!%CS/9!)C+10+KSF+K!O(),FC,2KO(1*!F,2)+2)!C
L+ KS+!),! (2F0+1/+K! O(),EC1PG! Y()C! 1P+D! <2K++K9! :10R(2! EQ,)+(2! ZEGH1/(, Z9RI!

+ZEO0+//(,2!12,001*(U+K!),!0(),FC,2KO(1*IF,2)+2)IV'<e XTYRGHR!, *K101)1%"/D!1:(2R]'E0,)+(2!

| cl



2,001*(U+K!),1),)1* EO,)+(2! K(K! 2,)! K(--+0! L+)Y++2! PORE/G(2RC(PCHA2R]! EO,)+(2!
+ZEO+//(,2! (2! ,*K! 12(01*/! (/! *1LOP+*G! KO(M+2! LG! K(--+0+2F+/! (2! O(), FC, 2 KO V232 D
F,2/(K+0(2P!)C+! IFFSOS*1)(,2! ,-1 :(2R]! ,21 )C+! 7>>! *+1K/! ),1 )C+! 0+4F0S()0+2)! - :10R(2! 12K!
S*)(01)+*G!O(),FC,2KO0(1* K+P0O1K1)(,29! C(PC+0!:(2R]! EO,)+(2! +ZEOQ+//(,2!10+*1)(M+!),1O(),FC,2KO(
F,2)+2)!01G!(2K(F1)+10,0+!:(2R]!IFFSOS*1)(,2!,21)C+7>>IKOHLEC, 2KO(1*IKG/-S2F)(,2!(2!
%"/1-0,0!,*K112(O1*/!F,0E10+K!),!G,S2PD!<2!1PO9rO#2*/,I- S2KIC(PC+0!: 10R(2!+ZEO0+//(,2!
(21%"1-0,0!,*K1)C12!G,S2P!12(01*/IYC(FCLY,S*K!1*/,|(2K(F1)+!P0+1)+0!0(), FC,2KO(1*IKG/-S2F)(,2!
(21, *KI/R+*+)1*10S/F*+DI$)SK(+/!F,2KSF)(2P!-S2F)(,21*1121*G/(/!, 2! 1P+KV/R+*+) 1*IOS/F*+IC1M+!-,S
F,2/(/)+2)!10+/S*)/111%)+01)(,2/! (2! O(),FC,2KO(1*|0+/E(01)(,29! 0).;"9! 12K! &7$! EO, K SE)(\2+!
L++210+E,0)RWR+*+)1*I0S/F*+1-0,0!, *K+0!1KS*)/112K! D2& 181
7S010+/S*)/110+11%/,IF, 2/(/)+2)!Y ()C!,)C+O0/IY C, IC1M+EETMT E0+//(,2!,-10(), EC LR
0+*1)+K! EO,)+(2/! (2! LP+K!/R+*+)1*1 OS/F*+D!"/| EO+M(,S/*G! O+2)(,2+K 9 J6(F 2 )(RETI0
:10R(2H4+ZEO0+//(,21(2!,*KIO1*+112K!-+0 1*+O(F+WS1KO(F+E/D!"S)C,0/11*/, - GRKEEORKR 2)!
0(),EC1PG!EOQ,)+(2!#4aR.! (2)+01F)(2P! EQ,)+(2! V#:<:c X AP CHR! *KI O(F+!F,OE10+K!),!
G,S2P DI7)C+0/ICIM+I0+E,0)+K!/(O(*10!-(2K (2P/112KIC1M+K-COPRIBPERH//(,2!,-1: 10R (2!
12K!:10R@2K+E+2K+2)10(), EC1PGIEO,)+(2/9!(2F*SK(2P!#;<:cl12K!/+WS+/),/,O+|IVE_HX9!(2101*+!
01)!+Z)+2/,0!K(P(),0SO!*,2PS/I12K!1%"lOS/E&4pI<2!, SO!/)SKGI! Y +IK+0,2/)01)+K!O1*+101)/!C1K!
C(PCHO(2R]! EO,)+(2! +ZEO+//(,2)C12! -+O1*+(2! /R+*+)1* OS/F*+! YC+2! F,2)0,**(2P! -,0!
0(),FC,2K0(1*F,2)+2)D!$+Z!K(--+0+2F+/!(2!0(),FC,2KO(1*IWS1*()G!F,2)0,*|E0,)+(2/!C1/1*10P+*G!L-
S2+ZE*,04K()Cl-+Y!/)SK(+/1-,0!F,OE10(/,2D! 7S0!0+/S*)/110+!/,0+YC1)!(21*(2+!Y () C19%0(,*,!+)!1*D
YC,!-,S2KIC(PC+0!I+ZEQ+/(,21.8),EC1PGIEQ,)+(21#+@@ , *KIO1*+101)/9ILS)!2,)! *K!-+O1*+/D!
8(M+2!0(),EC1PG!(/!O(),FC,2KO(1*/E+F(-(F!1S),EC1PGO!()!(/!2,)l/SOEO(/(2P!)C1)!1S),EC1PG!0+*1

E0,)+(2/!01G!1%/,IL+ISE0+PS*1)+K!Y()C!1P+9!/(O(*10'),!0(), EC1P&HS {21 1/!),!YCG!



[+Z! [E+F(-(F! FC12P+/! +Z(/)! (2! O(),EC1PG! 12K! 1S),EC1PG! Y()C! 1P+D! 72+! QGBHC+/(/! (/9!
O(),EC1PG!12K!1S),EC1PG! (2! ,*KIO1*+!01)!/R+*+)1* OS/F*+910(PC)!L+! 1! F,2/+WS+2F+! -1 (2F0+
&7$!E0,KSF)(,2D!"IHIHH!O@21*G/(/!-, S2K!&7$!0+1/S0+/1Y +0+IC(PC+0!(2//R+*+) 1*I0S/F*+1-0,0!
O1*+!/SLh+F)/! 1FO,//! 1! M10(+)G! ,-! +ZE+0(O+2)1*! O+)C,K/! V(DI (O QBKO! /SFF(Z1)+
)(0OS*1)+KEP1%C+G!1*/,10+E,0)+KI&7$!E0,KSF)(,2!Y 1/!IF,00+*1)+K!Y()C!1P+9!(2!)C1)!,*K+0!0+2!C1
C(PC+0!&7$!EQ,KSF)(,2! F,OE10+K!),! , *K+0! F&@H#B*+M1)+K!*+M+*/1 -1&7$!F12!1F)(M1)+!L,)C!
1S),EC1PG! 12K! O(),EC1PG! E1)YEYEGY )C+0+-,0+! ()! (/! E,//(L*+! )C1)! (2F0+1/+K! O10R+0/! ,-!
0(),EC1PG!(2!,*K!IO1*+!101)/!01G!L+!KS+9)(2(FE0YA/+K!&7$D!
! [+11%/,1- S2KY/(P2(-(F12)!FC12P+/!(2Y/R+*+)1*10S/F*+1+ ZEQ+//(,2!,-1-(//(,2'EO,)+(2/1.&]!
12KI6<$]lYC+2!F,2/(K+0(2P!/+Z!12K!1P+!1/IM10(1L*+/D![C(*+!.&]'EQ,)+(2!+ZEO+//(,2! Y 1/1*,Y +0!
(2!, *KI01)!19%"/91)C+0+! Y1/1 11 /(P2(-(F12)!/+Z!t! 1P+! (2)+01F)(,2! +-<$]) EM)&(2! +ZEO+//(,2D!
%C+/+IFC12P+/9IC,Y+M+09!Y+0+KO(M+2ILG!K+F*(2+/1(2!10(),FC,2KO(1*IF,2)+2)DI[C+2!.&:]! 12K 6 <
EOQ,)+(2!+ZEO+//(,Z40+HZEO+//+K!0+*1)(M+!),!'<e! EOQ,)+(2! +ZEO+//(,2!)C+0+! Y +0+! 2,1 K(--+0+2F+/!
L+)Y++21P0,SE/9!(2K(F1)(2P!)C+IF,2)4R)REQ,)+(2/10+*1)(M+1),10(), FC,2KO(1*IF,2)+2)IK(K!2,)!
K(--+0! L+)Y++2! G,S2P! 12K! *K! 01)/! 0+P10K*+//! -1 [+ZD! @*)(01)+*G9! )C+! K+F*(2+/! (21 O(),FC,2K(
F,2)+2)!10+KSF+K!.&:]112K!0+/S*)+K! (21 11/(P2(-(F12)!/+Z!t! (2)+01F)(,2! +--+F)!-,016<$]! +ZEO+//(,2D!
7S0!048%)/1 ISPP+/)!-(//(,2! O1G! L+! (OE1(0+K! (2! /R+*+)1*1 OS/F*+! Y()C! 1P+! 12K! O1G! L+! E10)(1**(
K+E+2K+2)!,21/+ZD!%,!,S0!R2,Y*+KP+9!Y+110+!)C+!-(0/)!),\GHEBRKZ)! FC12P+/! (2!-(//(,2!
EO,)+(2/!(2!1P+K!/R+*+)1*IOSIF*+D!
:0+M(,S/1)SK(+/110+!0(Z+K!,210(),FC,2KO(1*!-(//(,2! Y )C!1P+D!> /)| /)SK(+/! CLM+!0+E,0)+K!
&JIEO,)+(21+ZE0+//(,2//)1G/)C+/1G#"&™-)8N8&( 1211 P+KICSO12!12K!0S0(2+!/R+*+)1*I0S/F*+D!
Q! (/' (OE,0)12)!),! 2,)+!1)C1)! )C+! O1h,0()G! ,-! )C+/+! FEKENEE( | S/+KI)OLK()(,21*! *, 1K(2P!

F,2)0,*/91Y C(FCI1/IY+1(**S/)01)+KIC+0+9IF 1 21L +11*) H-6KPISBHIPHC )+ 1KO!Y +1S/+K!/) 1 (2!-0++!



)J+FC2,* PG!1/1()!C1/IL++21EQ,M+21),IC1IM+!* Y+OIM10(1L(*()G! L+) Y 44D PHAEEUS K +) ! +)!
1*1812,001*(U+K!)C+(01Y+/)+02!K1)11),1),) M EQ, )+(2!M(L! E,2F+1S!/)1(2(2P! 12K! -, S2K!.&:]'E0,)+(2!
+ZEO+/(,2! Y1/! S21%)+0+K! LG! 1P+! (2! O1*+! O(F+D! %C+! 1S)C,0CKRICHEBELQ), ! . & ]!
+ZEO+/(,2!112KIF, 2F*SK+K1(2! *KI/R+*+) 1*IOS/F*+)C+0+1(/1110+*1) (M+1K+FO+1/+1(21-(//(, 2! 12K (2F 0+
(21 -S/(,24D! 7S0! 0+/S*)/1 1PO++! Y()C! )C+! 2,)(,2! )C1)! )C+! -(//(,29! 12K! O,0+! /[E+F(-(F1**G! .&]!
+ZEO0+//(,29'01G!L+0+KSF+K!(2!1P+K!/R+*+)1*OS/F*+D!
<2)0(PS(2P*GOIL,)CI1P+12K!/+Z1(2)+01F)+K!),|(2-*S+2F+16<$]!E0,)+(21+ZE0+/(,2!(2!,S0!/)SK
0%6C+! *()+01)S0+! (/! KM(K+K! ,21)C+! +--+F)/1 -l 1P+! 21 6<$! ]! +ZE0+//(,29! Y()C! ))SK(+/! 0+E,0)(2F
K+FO+1/@))&! QI (2FO+1A%&R" 91012, 1K (~-+0+2FWIN™E&( 1(216<$]IED,)+(21+ZEOQ+//(,2! (2! *K!
F,OE10+K! ),! G,S2P! /[R+*+)1*I OS/F*+D! <)! (/! S2F*+10! YCG! )C+0+! 10+! /SEC! M10(+K! 0+/S*)
O+)C,K,* P(F1* K(--+0+2F+/! V1P+! 12K! OS/F*+! P0O,SE! 121*GU+KX! 1*,2P! Y()C! M10(+K! /E+F(+/! ¢
VO,S/+9101)9!,01CSO12X9!01G!1FF,S2)!t, A)DHK (/FO+E12F(+/DI'LE()12(, ¥ IFRKSF) +K!
11/(O(*10!)SKG!),! S/ S/(2P! ,2*G! O1*+1 01)/1 12K! -, S2K! L,)C! 6<$]! 12K! .&]! EO,)+(2! +ZE0+//(,2!
K+FO0+1/+K!(2!P1/)0,F2+0(S/!OS/F*+/!-0@!B)E!M+0/S/@,2) CQ*K!01)/D!', 2M+0/+*GOIA+, 1+)!
18 1) SK(+K!-+O1*+I0(F+112K!-, S2KI6<$|ISIPC DAL S)!.&: ]+ ZEO0+//(,21), IL+!/(O(*109!(2!%" /!
-0,0!' HID,2)C! 12K! BD,2)CQK! O(F+D! %C+/+! F,2-*(F)(2P! 0+/S*)/! C(PC*(PC)! )C+! 2++K! -,0! -S)SO0+
NSK(+/1(2),+BE+F(-(FIFC12P+/1),10(),FC,2KO0(1*10+*1)+KIEO,)+(2/'Y()C!1P+D!

[+1-, S2KIK(M+0P+2)10+/S*)/1YC+2! Y+ 1//+//+KIO10R+0/!,-1-S/(, 2! (2!/R+*+) 1| OS/F*+1 -1 *K!
12K!G,S2P!01)/D!>6;H! EO,)+(2! +ZE0+//(,2! Y1/! C(PC+0! (2! ,*K! O1*+! 12K! -+O1*+1%"/91 LS)! 2+()C+0
7:"]'(/,-,001V/C,0)!,01*, 2PX1Y 1/((OE1F)+KILG!1P+!,0/+ZD!%C (/!0 1G!(PREDIT>>1-S/(, 2!

Y()C,S)! 11F,2FS00+2)! (2F0+1/+! (2! <>>1 -5 2K++K9! 7:"]'R2,FRK, Y2! (2! G,S2P! O1*+ O (F+!
E0,KSF+/! +2*10P+K! O(),FC,2KO0(1! Y()C! K(/OSE)+K! FO(/)1+9! K+0,2/)01)(2P! 7>>! 10+! 1L*+!1),! -S/+

2,001*G! Y()C,S)! -SBER2F)(,2(2P! 7:"] &¢D! $(2F+! -S/(,2! (/! 2,001**G! 0+P10K+K! 1/! 1! E,/()(M+!



1K1E)1)(,20(PC86;HIEO,)+(2!+ZEO+//(,2!(2! 1P+K!/R+*+) 13 OS/F*+I01GIL+!F,S2)+0(2)S()(M+ilLS)!
(O!C1/11%/,1L++21/SPP+/)+K!)C1)! (2F0+1/+K!-S/(,2! Y()C! 1P+ O1G!L+! 1!F,0E+2/1),0G! O+FC12(/O!),!
F,OL1)!0(),FC,2KO0(1*IKG/-S2F)(,2!(2!//R+*+)1*I0S/F*+DI[C+210(),FC,2KO(1*|0+OR Y1 2/IE, )+
K(/OSE)+K9! O(),FC,2KO(1! 10+! /+*+F)+K! -,0! K+P0O1K1)(,2! M(1! O(),EC1PGD! <2! /,0+! F1/+/9! )C
KG/-S2F)(,21*10(),FC,2K0(1! F12!-S/+! Y()C! 2+(PCL,0(2P!-S2F)(,21* O(),FC,2KO0(1! 1/1 12! 1))+OE)!),!
0+/FS+! O+0OL012+! E,)+2){I*%C+! 0+/FS(2P! ,-! O(),FC,2KO(1! M(1! -S/(,2! F12! 1*/,] 0+KSF+! )C+!
EO0,E,0)(,2!,-IKG/-S2F)(,21*1),I-S2F)(,21*10(), FC, 2KD($(O(*10*G9!-S/(,211** Y/1-,01)C+O(Z(2P!
-101)0(Z! F,OE,2+2)/9!/SFC! 1/1 O(),FC,2KO(1*! ;"1 VO).;"X9! YC(FC! (/! )C,SPC)!),! 0+KSF+! )C+!
*(R+%(C, K!,-10S)1)+K!0).;"1-0,010+1FC(2P!E1)C,P+2(F!)COPAEDK(*S)(2PI0S) 1)+K!0).;"!
Y()C!2,001*10).;"(//(OE,0)12)!-,0101(2)1(2(2P!O(),FC,2KO(1*!-S2F)(,2!1/10).;"1+2F  K+/!-,0!
[+M+01*1/SLS2()/!,-)C++*+F)0,2!)012/E,0)!FC1(2!12KIK101P+!),!10).;"IF12!(OE1F)!)C+E0,KSF)(,2!
12K!(21)S021-S2F)(,2!,-1)C+/+EQ, MM CS/9!-S/(, 2! F12IL+!S/+K!1/11IF,0E+2/1),0G!0+FC12(/O!
(21,0K+01),101(2)1(2!0+0L012+!E,)+2)(1*112KIK(*S)+10S)12)10).;"|(21/R+*+)1*I0S/F*+D!!
%,P+)C+0! Y()C!,S0!-(//(,2! 0+/S*)/9! Y+! CIM+! K+0,2/)01)+K! *K! /R+*+)1* OS/F&! C1/1 1! EO,
-S/(,21/C(-)9! YC(FC! (/' F,2/(/)+2)! Y()C! EO+M(,S/! )SK(+/1 YC,! CIM+! 0+E,0)+K! (2FOQLBK! -S/(,2
-(//(,2!01)(,D! "/t EO+M(,S/*G! O+2)(,2+K9! 2@ISK+)! +)! DK -, S2K! >6;H9! 7:"]9! 12K! .&:]!
E0,)+(2! +ZEO+//(,2! K(K! 2,)! K(--+0! L+)Y++2! G,S2P! 12K! *K! O1*+! 01)/9! CHHC;BHKH!
+ZEO+//(,210+*1)(M+1),1.&:]9)(2K (F1)(2P!BBA, 2/C(-) (2!, *KIO 1*+YR+*+) 1*I0S/F*+D!7) C+0!/) SK(+/!
C1M+!-,S2K! (2F0+1/+/1 (21 >6;H! 12K! 7:"]1 Y()C! 2,! FC12P+/! V,0! K+FO+1/+/X! (2! 6<$]! 12K! .&]!
E0,)+(2!+ZE0+//(,29!-S0)C+0!/,*(K(-G(2P! ,*K!/R+*+) 1* B/EROGS/(,2! /)1)+)%" | DBO+1)+0
-S/(,2! Y()C! 1P+! O1G! (2K(F1)+K! 1! *10P+0! 2++K! -,0! F,OE+2/1),0G! -S/(,2! KS+!),! O(),FC,2KO0(1*!
KG/-S2F)(,2D!%C(/!-S0)C+0!/SEE,0)/')C+! CGE,)C+/(/')\C1)!K+/E()+112! (2F0+1/+! (2! O(), EC1PG!EOQ,)-

O(),FC,2KO(1*IKG/-S2F)(,2!E+0/(/)/!(2!,*KI/R+*+) 1* OS/F*+D



=.&3#.+1@#/0+,023&#.4!X%.4#/6!=02/&04

>(),FC,2KO(1*1 F,2)+2)! K(K! 2,)! K(--+0! L+)Y++2! G,S2P! 12K! *K! 01)! C+10)/D! %C(/' Y1/! 2,)!
JSOEQ(/(2P! F,2/(K+0(2P! F1OK(LF! )(//S+! O+*(+/! 2! F,2/)12)! "%:! EO,KSF)(,2! 12K! *//+/! (2!
0(),FC,2KO0(1*!F,2)+2)!F,S*KICIM+/+M+0+!F, 2/+4BHRPXF10!),! S/9!,)C+0/I C1M+!0+E,0)+K!12,!
FC12P+/! (2! '<e! E0,)+(2! +ZEO+//(,2! ,0! 1F)(M()G! Y GO¥1B%2/(/)+2)! Y()C! )C+/+! -(2K(2P/9!
+*+F)0,2!0(F0,/F,EG!121*G/(/!C1/IK+0,2/)01)+K!/)0SF)S01*IFC12P+/1(2!0(),FC,2KO(1! -!,*K!12(O1*/
FLOK(LEN(//S+9ILS)!),)1*IM,*SO+!,-10(),FC,2KO(LIK, +/12,) SETI2RH FF,S2)!-, 0112G2S0+0(F1*9!
LS)!12,29)1)(/)(F1*9!K(--+0+2F+/1(2!0(),FC,2KO(1*IF,2)+2)91Y+11%/,1+ ZEO+//+K!O(), FC,2KO(1*IWS1*()C
F,2)0,*IE0,)+(2/1(21)C+!C+10)10+*1)(M+!),'<elEQ,)+(2D'%C(/\+F,2K10G!121*G/(/'/K(K!2,) (OE1F)!12G!
)C+! 0+/S*)/9! /(P2(-GY2R! FC12P+/! (2! O(),EC,2K0(1* WS1*()G! F,2)0,* EO,)+(2/! Y+0+! 2,)I KS+!),!
0(),FC,2KO0(1*!F,2)+2)D!

AE()+! O(),FC,2K0(1*! F,2)+2)! 0+O1(2(2P! S2FC12P+K! (2! ,*K! F10K(1F! OS/F*+/9! Y+! K(K!
L/+OM+C(PCH®B' Q! |EO,)+(2! +ZE0+/(,2! (2! ,*K! O1*+!1 12K! -+O1*+! 01)/! C+10)/! F,OE10+K! Y()C!
G,S2P!F,S2)+0E19)L(FC!Y,S*K!I/SPP+/)!0,0+!0(),FC,2KO0(1* L(,PER€J(C L/ EO+M(,S/*G!L++2!
0+E,0)+K! )C1)! :8D! | P+2+! +ZEO+//(,2! (/! SEO+PS*1)+K! (2! 1P+K! F10K(1F! OS/F*+9! *(R+*G! 1/! :
F,OE+2/1),0G! O+FC12(/O! ),! F,0L1)! O(),FC,2K0(1*! KG/-SEM)P6C+! E0,KSF)(,2! ,-! 2+Y!
0(),FC,2K0(1! *(R+*G! EO+/+OM+/! O(),FC,2KO0(1*! F,2)+2)! (2! )C+! EO+/+2F+! -l PO+1)+0! O(),FC,2K0
KG/-S2F)(,2! 12K! /SL/+WS+2)*G9! K+POIF@PKO(1*! KG/-S2F)(,2! (2! 1P+K! F10K(1F! )(//S+!
/)+O0(2P!-0,0!0S)1)+K!0).;"9!(2F0+1/+KI&7$!E0,KSF)(,29!12K!/SOE*S/IF1*F(SO!SE) 1R +IF12!*+1K!
),IE,,0IF10K(1F!-S2F)(,2!Y () CEEP4DI>(), EC1PGY/+OM+/I1IFOSF(1*10,*+1(210(2(O(U(2P!)C+12+P1) (M+!
+--+F)/!,-|(OEL(0+K!O(),FC,2KO(1D!!"/!/SECOIY+!1%/,! L/EYRBKAOR (2!+ZE0+/(,2!(2!,S0!, *K!
01)!C+10)/!F,0E10+K!),!G,S2P!01)/D!>(), ECIPG! (/12,) Y +**IK+/FO(L+K! (2! 1P+K! F10K(1F! OS/F*+9!

EO+M(,S/! /)SK(+/! CLM+! K+O,2/)0LjPRH-ALOR(212K E_H! E0,)+(2! F,2)+2)! 1/! Y+**C(PCHO0



1S),EC1PG! E0,)+(2/! #+BH2L2K! ?'c@<! (2! 1P+K! O(F+! C#IB D%, P+)C+09! )C(/! (2K(F1)+/!
0(),FC,2K0(110+0,M1*E1)CY 1G/110+(2F0+1/+K!(2!1P+KIF 10R(ESNGHS#)(2P!(2!S2FC12P+K!
0(),FC,2K0(1*! F,2)42) 2())*+! (/! R2,Y2! 0+P10K(2P! O(),FC,2KO(1*I WS1*()G! F,2)0,*! (2! ,*K! F10K(1F!
OS/F*+IF,0E10+K!),!G,S2P!F,2)0,*/D!4,Y+M+09!1L2,001* O(),FC,2KO(1*' WS1*()G!F,2)0,*| C1/l L++
(OE*(F1)+K! (2! OS*)(E*+! F10K(,M1/FS*10! 1IKM+0/+! +M+2)/! (2F*SK(2P! OG,F10K(1*! (/FC+O(1
0+EB-S/(,2! (2hSOGY! 1)C+0,/F*+0,/(/9! 12K! F10K(1F! C&BMO BCE! (/! *(R+*G! KS+!),! )C+!
0+PS*1),0G!0,*+0(),FC,2K0(1*!/)0SF)S0+! (OE10)/!,2!-S2F)(,2D! <2K++K9!R2,FR,S)! O,K+*/! CLM+!:
K+0,2/)01)+K!-S/(,29!-(//(,29!12K!O(),EC1PG!EO,)+(2/!V>6;]9!>6;H9! 7:"]9!.&:]9!: 10R (2X! 10+!
2+F+//10G! -,0! 1IEE0,E0(1)+! O(),FC,2K@EYSIBH! 1/1 Y+**1 1/1 -S2FE 084 DI 2 /1 -1 )C+/+]

E0,)+(2/! 1%/, 2+P1)(M+*G! (OE1F)/! C+10)! /)0SF)S0+! 12K! F12! 0+/S*)! (2! F10K(1F! +2*10P+0+2)
CGE+0)0,ECGD

! [+11%/,1-,S2K! C(PCHRO,)+(2!+ZE0+//(,2! -1 1**|O10R+0/!,-1-S/(,2! (2! ,*KI F10K (LF! OS/F*+/!
F,OE10+K!),!G,S2P!F,S2)+0E10)/9!)C,SPC!-(//(,2! K(K!2,)! K(--+0! L+)Y++2! PO, SEIBACRC (/! EO,
IC(-)!/SEE,0)/' EO+M(,S/!-(2K(2P/! -1 +2*10P+K! O(),FC,2KO(1! (2! ,*K! O, St BECHIMBPC! )C+!
0+1/,2IL+C(2K!+2*10P+K!0(),FC,2K0(1!(2!F10K (LFIOS/F*+1Y()CI1P+!(/!12,)IF,OE*+)+*GIS2K~+0/),,KD!
EO+M(,S/*G! O+2)(,2+K9!/,0+!/)SK(+/! C1M+! 1F) S 1**GOIPE;BPEED+//(,2! -1 O(), ECLPG! 12K!
1S),EC1PG! E0,)+(2/! (2! 1P+K! €48ID! 4,Y+M+09! ,)C+0! )SK(+/! CIM+! (2K(F1)+K! (OE1(0+K!
1S),EC1PGIO1GIL+E10)(1**G!),IL*10+!-,0)C++2*10P+KIGH)EE! 2BIRIAL 2P 1+) RIAY, *1) +K!
0(),FC,2K0(1! -0,0! 1P+K! O,S/+! C+10)/! 12K! /+E101)+K! )C+O! LL/+K! |21 /(U+! LG! K(--+0+2)(1*
F+2)0(-SP1)(,2D!?10P+!0(),FC,2KO(1!C1K!/(P2(-(F12)*G!* Y+0!: 10REIEIK)P(2! +ZEO0+//(,2!
F,OE10+K!),! /O1**1 O(),FC,2KO(1* -0,0! 1P+K! E4)C+2! L,)C! O(),FC,2KO(L! Y+0+! E, *+K!
),P+)C+09!:10R(2! 12K!E_H!Y+0+1L,)Cl+*+M1)+K!(2!)C4Y FRIE, PHYT+09!)C (/! /SPP+/)/1/O1**+0!

O(),FC,2KO(1! O1G! L+! )10P+)+K! -,0! K+P0O1K1)(,2! *+1K(2P! ),! )C+! 1IFFSOS*1)(,2! ,-! +2*10P+



0(),FC,2K0(19'K+/E()+! 12! IEE10+2)! (2F0+1/+! (2! O(), EC1PGBS$K{RU(HFYR! 1P+K!C+10)/!
O1G! L+! 12! 1K1E)(M+! 0+/E,2/+!),! (21LK+WS1)+! 1S),ECIPG! 1/! 12! 1))+OE)! ),! F,0E*+0+2)! -,C

O(),FC,2KO(1*IK101P+!12K!(2F0+1/+K!&7$'E0, K8\ R

=02+4%8#028

! ') (M+*G!, SO10+/S*)/1(2K (F1)+1-S/(, 211 2KIO () IR ZEO+//(, 210 (PCHQ!1P+K!
R+*+)1*112K! F10K(1F!OS/F*+9! Y C(*+! O10R+0/! -!-(//(,2! 10+ 0+KSF+K! (2!/R+*+) 1*1 OS/F*+1 -1 *K10;
$(O(*10*GO!Y +!-, S2K!/+Z!1--+F)/N[+#HEY! 12K!O(), ECLIPGIEO,)H(2/R+*+)1*9ILS)!2,) F10K(1F9!
OS/F*+D! 80+1)+0! -S/(,2! 12K! O(),EC1PG! O1G! /[+OM+! 1! F,0E+2/1),0G! O+FC12(/O! ),! O()(P1)+
0(),FC,2K0(1* KG/-S2F)(,2! Y()C! 1P+ LG! 0+/),0(2P! O+OL012+! E,)+2)(1*! M(1!-S/(,2! 12K! K+PO1K(2
S2/1*M1P+1L*+O(),FC,2K0(1! M(1! O(), ECPRGER)! Y ()C!)C+!*()+01)S0+9!,S0!-(2K(2P/! /SPP+/)!
0(),FC,2KO(1*KG/-S2F)(,2!(/'P0O+1)+01(2!)C+/R+*+)1*112KIF 10K (1FIOS/F*+1-0,0!,*K!112(O1*/IF,OE10-
),! G,S2P! F,S2)+0E10)/D! [C+)C+0! YC+/+! EQ,F+//+/! F12! L+! O12(ES*1)+K! VM(1! SE0+PS*1)(,2!
ISEEO+//(,2X!),! (OB@+! O(),FC,2KO(1*! 12K! OS/F*+! C+1¥)C! (/! E,,0*G! S2K+0/),,K! 12K! Y10012)/!
(2M+/)(PL)(,2BK()(,21**G9!-S)S0+! /)SK(+/1 10+! 2++K+K1),| S2K+0/)12K!)C+! S2K+0*G(2P! O+FC12(/¢
*4+1K(2P1),VHZE+F(-(FIK(-+0+2F+/1 12K!Y C+) CRBHRZ(F! (2)+0M+2)(,2/1 10+ 2++K+KQ#AK
0(),FC,2K0(1*IKG/-S2F)(,2!Y()C1LP+D

|



3:0;-)8IF=1>,:0#-.1&21 @08#&;)%50!0%*1G).5.-0%+#)IHA)8#5.)/805%5%+1&%

C5-&#:&%*850(ID70(5-E!38%-8&(

AH)S(%H"S,

"P(2P! (/! LFF,OE12(+K!LG! 1! EQ,PO+//(M+! K+F*(2+! (2! [R+*+)1* OS/F*+! O1//9! 0+-+00+K!),! 1
J/10F,E+2(F" D!%C+!/)10R!K+FO+1/+!1 (21/R+*+)1*1OS/F*+IO1//1*+1K/!),! K+F*(2+/1 (21 OS/F*+!/)0+2P)(
YC(FC!(2FO0+1/+/'0(/R!-,0!-1**/112K!-01F)S0+/D!%0+1)O+2)/!-,0//10F,E+2(1!10+!P0+1)*G!2++K+K!1/!
10+IFS00+2)*G!2,!E0,M+2!EC1001F+S)(F1*!,E)(,2/D!>(),FC,2KO(1{1OXOE)HA0 () (P1)+!) C+!
2+P1)(M+!+--+F)/!-1/10F E+2(1!KS+!),1)C+!O(),FC,2KO(1T/!0,*+!(2!01(2)1(2(2P!+2+0PG!C,O+,/)1/(/!
12K! P+2+01)(2P! +2+0PGD! <2K++K9! O(),FC,2K0(1! 10+ {RMZ*NR-H)(XEC,/EC1)+! V"%:X
E0,KSF)(,29! F1*F(SO! C12K*(2P9! 0+1F) (BAE APV &7$X! EQ,KSF)(,29! 12K! E0,PO100O+K! F+**1
K+1)CD!"I*10P+!IL,KG!,-I+M(K+2F+!C1/! (2K(F1)+K!O(),FC,2KO(1*!KG/-S2F)(,2! (2F0+1/+/1Y )C! 1P+
O1GIF,2)0(LS)+!),l/R+*+)1*IOS/F*+1Y $I}2P)&( &~ DI +/E()+!)C(/!PO,Y (2P!L,KG!,-1*()+01)S0+9!
)C+!O+FC12(/O/'S2K+0*G(2P!)C+/+!1KM+0/+!+--+F)/10+01(2/'S2F*+10D!

%C+!0(),FC,2KO0(1*10+)(FS*SO!(/101(2)1(2+K!)CO,SPCIOS*)(E*+IF+**S*10!EQ, F+//+/'F,**+F) (N
0+-+00+K!),11/10(),FC,2KO(1*'WS1*()G!F,2)0,*D! <2!/R+*+) 1*IOS/F*+!)C+!0+)(FS*SO! (//KG210(F9! 1
))OSF)S0+! (/10+PS*1)+K!LG!-S/(,29! -(//(,29! O(),EC1PGO! 12(&MIPAQ+/+! EO,F+//+/! 0+PS*1)+!
0(),FC,2K0(1*!/)0SF)S01*I KG210(F/! 12K! 0+*G!, 2! /[+M+01* E0,)+(2/!),! +2/S0+! O(),FC,2KO0(1!-S2F)(,
+--+F)(MB8D! <21 C+1*)CG!/R+*+)1*1OS/F*+9!-S/(,2! 12K!-(//(,2! 10+ L1*12F+K!12K! S2K+0P, | F,2/)12
FGF*+/D! 6S/(,2! h,(2/! 1Kh1F+2)! O(),FC,2K0(1! ),P+)C+0! )CO,SPC! ,S)+0! O(),FC,2K0(1*! O+OL012
E0,)+(2/10(),-S/(BY 12K IIIV>6;]1 12K !>6;HX!12K!(22+0!0(),FC,2KO0(1*!O+OL012+! ECEKER
1)0,ECGNGE+]IV7:"B DI',2M+0/+*G9l/+PO+2)/!,-1)C+O(),FC,2KO(1*10+)(FS*SOIF12!L+/+E101)+K!

(2),] OS*)(E*+1/01**+0! O(),FC,2KO(L! M(L! -(//(,2D! .SO(2P! YC+! EO,F+/! -! -(//(,29'\ @G @2



EO0,)+(2! ]! V.&]X! (/! 0+F0S()+K!),! )C+! O(),FC,2KO(1*! /SO-1F+! 12K! Y (**! +2F(0F*+! 12K! F*+1M+!)C
O(),FC,2K0(1!(2),)Y: D!$+M+01*1,S)+0!0(),FC,2K0(1*!O+OL012+!EQ,)+(2/! CLM+!L++2! (K+2)(-(+K!1/
O+K(1),0/! ,-1.&:]!0+FOS()O+2)! (2F*SK(2P!-(//(,2! EO,)+(213! O(),FC,2K0(1*! -(//(,2! -1F),0!
V>66X9! 12K! O(),FC,2KO(1*! KG21O(F/! EO0,)+(2/! ,-! Ja! 12K! d]! R.1! V>(Ja! 12K! >(.d]9!
O+/E+F)(M+3&X( D))
>(),FC,2KO(1*! L(,P+2+/(/! 12K! LO+1RK,Y2! 10+! 1*/,! (2! L1*12F+! (2! C+1*)CG! OS/F*+D!
>(),FC,2K0(1* K+PO1K1)(,2! (/! *10P+*G! 0+PS*1)+K! LG! O(),EC1PG! EMYRKIF:AKER (21/+]!
V:(2R]X!12K!:10R(2 IDI6(//(,2E0, F++KIRK!1(K/1O(),EC1PGILGY+E101)(2P!IKG/-S2F)(,21*IE,0)(,2/!
-NC+O(),FC,2KO(ID!%C+!1IFFSOS*1)(,2!,-1:(2R]!,2!)C+!,S)+0!/S0-1F+! -1)C+!O(),FC,2K0(1!)C+2!
0+F0S()/! :10R(29! YC(FC!/SL/+WS+2)*G! S2K+0P,+/1 SL(WS()(21)(,29! /(P21*(2P! )C+! O(),FC,2K0(,2
K+P01K1)(,2D! %C+0+! 10+! 1*/, Q2BREA2K+2)! EL)CY1G/!)C1)! 10+! *+//! S2K+0/),, KB(RK! 0+W
-S0)C+0!(2M+/)(P1)(,2!(2!)C+IF,2)+Z)!, 4E@¢2PL2F(2P!O(),EC1PG!(/'O(),FC,2KO(1*IL(,P+2+/(/9!
YC(FC!(/!*10P+*G!0+PS*1)+KILG!)012/FO(E)(,2!F,1F)(M1),0!E+0,Z(/, OREQMLHEKI08-FE),0
P1001! F,1F)(M1),0! ]! 1*EC1! \8' V& DI 9%, P+)C+0! )C+/+! EO,F+//+/! F,2)0,*1 O(),FC,2KO0(1*!
WS1*()G!12K!0+WS(0+!/)0(F)!0+PS*1)(,2D
5M(K+2F+!/SPP+/)/1)C+IEQ,F+//+/10+PS*1)(2P!0(),FC,2KO(1*!WS1*()G!F,2)0,*!O1G!L+!K(/OSE)
(2! IR+*+)1*1 OS/F*+! Y()C! 1KM12F+K! 1P+D! :0+M(,S/! )SK(+/! CIM+! 0+E,0)+K! 1*)+0+K! *+M+
O(),FC,2KO(L*IL(,P+2+/(/9\-S/(,29!-(//(,29'12K!O(),EC1PG!EQ,)+(2/!(2V/ FSHEHAOK +0I11K S*)/!
F,OE10+K!Y()C!G,S2P!1RE*P11*)C,SPC!2,)!1%¥*1/)SK (+/! 1P DI[C(*+!/,0+! C1IM+10+E,0)+K!
>6;H9!7:"]916 <99!. &: ]9!12K!:10R(2!EQ,)+(2!+ZE0+//(,2!K,!2,)IK(--+0!L+)Y++2!G,S2P!12K! *K+0!
1KS*)/IYC+2!ECG/(F1*11F)(M()G!*+M+*! (/I F, 2J0B%&4QL XC+0/! CIM+!0+E,0)+K!*, Y +@189!
7:'19! 12K! :10R(2! VYC+2! 2,001*(U+K!),! O(),FC,2K0(1*! F,2)+2)X! (2! ,*K+DPiK §9/Y+0!

7:"191>6;]9!>6;HO! 12K!.&:]\P+2+1+ZE0+//(,2!C1/11*/,IL++210+E,0)+K!(2! *K!/+K+2)10G! LKS*)/!



F,OE10+K!),! )C+(0! G,S2P! F,S2)+0EID)6S0)C+0! /SPP+/)(2P! 1L+0012)! O(),FC,2K0(1*! WS1*()G!
F,2)0,% (2! 1P+K! [R+*+)1*I OS/F*+9! +*+F)0,2! O(FO,/F,EG! 121*G/(/! ,-! ,*K+0! 1KS*)/! 12K! O(F+!
K+0,2/)01)+K!+2*10P+K!0(),FC,2K0(1!F,0E10+K!),!G,S2P!F,S2¥4WE10)/

6+Y! /)SK(+/! CIM+! +M1*S1)+K! O(),FC,2K0(1*! WS1*()G! F,2)0,*! (2! /10F,E+2(F! (2K(M(KS1
)C+0+-,0+9!,S0!S2K+0/)12K(2P!,2!0(),FC,2KO0(1*' WS1*()G!F,2)0,*! (2!/10F,E+2(1!M+0/S/! 1P(2P! (/M
*(O()+KD!>10U+)*0F, 2KSF)+K!11/)SKG!, 21 ECG/(F1**G!-01(*112K!C /E()1*(U+K!/10F E+2(F! 1KS*)
12K!-,S2K!* Y+01>6;HIEQ,)+(2!+ZEO0+//(,2!(2!/10F,E+2(FI1KS*)/IF,OE10+@10R, B +2(F9! [P+
O1)FC+K!F,2)0,*/D! 4,Y+M+00! 2, K(--+0+2F+/1 Y+0+! ,L/+ONBHH@i8! ,0!7:"]! EO,)+(2!
F,2)+2)! L+)Y++2! )C+! /10F,E+2(F! 12K3IDR,E+2(F! PO,SHD! "2,)C+0! /)\SKG! )C1)! +M1*S1)+K!
)012/FO(E),O(F/! K1)1! +ZF*S/(M+*G! -0,0! O1*+/ YSBKA:"|! 12K! 6<$]! P+2+! +ZE0+//(,2! (2!
/10F,E+2(F! F,OE10+K!),! BIPOF E+2(F9! ,*K+0! GER >6;H! P+2+! +ZE0+//(,29! C,Y+M+09! Y1/!
J(O(*10IL+)Y++2!)C+!/10F,E+2(F10+2!12K! C+ 1 QEGBCLAUF, 2)0"*DIS(M+21)C+*(2RIL+)Y ++2!
1L2,001* O(),FC,2K0(1* WS1*()G! F,2)0,*! 12K! OS/F*+&)§, EO¥ 91 )C+ *1FR! -1 /)SK(+/! 2!
0(),FC,2KO(1*'WS1*()G!F,2)0,*! (2!/10F, E+2(F! (2K(M(KS1*/! C(PC*(REMHIDBCKKOL0+1!)C1)!
O1GIC+E!(K+2)(-G!E,)+2)(1*)10P+)/1),IF,0L1)!/10F E+2(1D!

&+/(/)12F+1+Z+0F(/+)01(2(2P!(/10+F,00+2K+K!),|(2F0+1/+10S/F*+1/(U+112K!/)0+2P)C!(2!, *K+
1KS#)/1Y()C!,01Y()C,S)!/10F, E4ZQ1:0+M(,S/1*()+01)SO+IC1/1/SPP+/)+KI0+/(/) 12F+1+Z+0F (/+!)01(2(2P!
O1G! 1#/,1 +*(F()! L+2+-(F(L*! +--+F)/1 2! [R+*+)1*1 OS/F*+1 O(),FC,2KO(1! (2! ,*K+0! 1KS*)/D! <2F0+1/+
0(),FC,2KO0(1*IM,*SO+!12KI0+/E(01)(,2IV-S2F) (, 2 X ICLIA-EIMH@1, *K+011K SPA+010+/(/) L2F+!
+Z+0F(/+!)01(2(2£D!6S0)C+09!>+WS() LHQHED2)*GI0+E,0)+K!)C1)! *K+0! 1K S*)/IY C,1S2K+0Y+2)!
JHIY++R/-1YC, %@, KG10+/(/) 12F+1+Z+0F(/+1)01(2(2P!+ZC(L()+K! (2F0+1/+K!/R+*+) 1*| OS/F*+ E0,)+(
+ZEOQ+//(,2!,-1>6;]9!>6;HO! 7:"]91 12K!.&:]l/SPP+/)(2P! (2F0+1/+/1 (2!L,)C!-S/(,2! 12K!-(//(, 2i!

C,Y+M+O@+/+)SK+K(K! 2,)! - S/ [E+E(-(F1**G! 21 /10F, E+2(F! (2K(M(KS1*/D! 8(M+2!)C+! *1FR! -!



S2K+0/)12K(2P! 0+P10K(2P! O(),FC,2KO(1*I WS1*()G! F,2)0,*! (2! /10F,E+2(F! (2K(M(KS1*/9! Y+!/,SPC
K+)+00(2+! YC+)C+0! )C+! +ZEO+/(,2! -l EO,)+(2/! 0+PS*1)(2P! O(),FC,2KO(1*! WS1*()G! F,2)0,*! K(--
L+)Y++21/10F, E+2(F!12K @IBF,E+2(F!, *K+011KS*)/DI$(2F+0+/ (L8R ({+1)01(2(2P!01G!L+!12!

o+ F) (MH*(+) G*+1(2)+0M+2)(,21),10+M+0/+K+F0+0+2)/1 (2!0(), FC,2KO(1*WS1*()G!F,2)0,*9l Y+I-S
1,SPC)!),! K+)+00(2+! YC+)C+0! JH! Y++R/! -1 @YKG! 0+/(/)12F+! +Z+0F(/+! )01(2(2P! (OE1F)/!
0(),FC,2KO(1*WS1*()G!F,2)0,*(2I&(O/R +*+) 1*I0S/F*+1 -I/10F,E+2(F!, *K+011KS*)/DI%C(/!Y,0R!

Y (*+ZE12KISE, 2!, S0IFS00+2)!S2K+0/) 12K (2P!,-1)C+E1)C,ECG/(,* PG!,-/10F,E+2(1112KI01G!(K+2)

O(),FC,2KO0(1*)10P+)/1),10()(P1)+!/10F,E+2(1D

I3#&3B(:

*/%36!C'8#$2

%C+ESOE,/+!,-1)C(/'/)SKG!Y1/!),IF,0E10+0(),FC,2KO(1*'WS1*()G!F,2)0,*!(2!/10F,E+2(F!12K!
2,2 QLOF,E+2(F! ,*K+0! 1KS*)/! 12K! ),! K+)+00(2+! )C+! +--+F)/1 -1 0+/(/)12F+! +Z+0F(/+! )O1(2(2P! ,2
0(),EC,2K0(1* WS1*()G! F,2)0,*! (2! /10F,E+2(F! (2K(M(KS1*/D! %,! 1FQYFG2K0(B1C5/(,2!
V>6;HO! 7:"X9!-(//(,2!V. &: ]916<§X9!0(),ECLIPG!V:(2R]X9! 12KIL(,P+2+/(/Q:XD+PS*1)(2P!
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-10+/()12F+!+Z+0F(/+)01(2(2P!F12!K+FO+1/+!,Z(K1)(M+!/)0+/['12K!(2F0+1/+!+*+F)0,2!)012/E,0)! FC
F,2)+2)! 12K!1F)(M()GR2%+)1*1OS/F*+! -1 *K+0! LIREMP&/ DIA+)9!),!1 SOIR2,Y*+KP+!,2*G!, 2+
N)SKG! C1/! K+)+00(2+K! )C+! (OE1F)! ,-! 0+/(/)12F+! +Z+0F(/+! )01(2(2P! ,2! /E+F(-(F! O(),FC,2K0(
ISLE,ES*1)(,2/D!>(**+0!+)110B/(/) 12F+1)01(2+K!, *K+010+2! 12K!Y, 0+ A KYTRF+K!/) 1R24+!
)+,10)CO()(/! 12K! -, S2KI(1! +*+F)0,2! O(FO,/F,EGIYCH) O(),FC,2K0(1* 2SOL+0! 12K!-01F)(,21*!
10+11V),)1*10(),FC,2K0(1*110+1k),)1*!110+1!,-1)C+!(O1P+X!(2F0+1/+K!1-)+0!)C+!(2)+0M+2)(,2D!",2M+(
:210(),FC,2K0(1*1-01F)(,21*110+19! 2SOL+09! 12K! IM+01P+!/(U+!K(K!2,) FC12P+!- ** Y (2P!0+/(/)12|
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+Z+0F(/+!,21 O(),FC,2KO0(1*! /SLE, ES* I ZK! *(E(K! KO,E*+)/! (2! /10F,E+2(F! (2K(M(KS1*/! 10+! 2,)!
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F,OE/()(,2! V.S1*Q2+0PG! ®1G! 1L/,0E)(,0+)0GX9! 01Z(01* 1+0,L(F! F1EIF()G! V(2K(0+F)!
F1*,0(0+)0GX9!12KIR2++!+Z)+2/,01- OF+IV#(,K+ZIKG210,0+)+0X!Y+0-+11//+//+KD!"**IEQ, F+KSO+/!Y
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R2,Y*+KP+9!Y+10+!)C+!-(0/)!/)SKG!),!S/+1+*+F)0,2!O(F0,/F,EG!),!+M1*S1)+10(),FC,2KO(1* 12K!*(E
KO,E*+)IF,2)+2)112K!0,0EC,*, PG!(2/10F, E+2(F!(2K(M(KS1*/D!6S0)C+00,0+9!Y +10+) C+1-(0/)}), IF,OE
0(),FC,2K0(1*!/SLE,ES*1)(,2//(2/10F, E+2(F!(2K(M(KSB/2(21940+/(/) 1 2F+1+Z+OF (/+1)01(2(2PD!

<2IF,2F*S/(,29!,S0!/)SKG!/SPP+/)/1JHIY++R/! -1 0+/(/) 12F+1+Z+OF(/+1)01(2(2P! K(K!2,)! F1S/+!
0,LS/)IFC12P+/1),10(),FC,2K0(1* F,2)+2)! 0! O,0EC,*,PG! (2! O,K+01)+*G!/10F,E+2(F! ,*K+0! 1KS*)/D
%C+/+!-(2K(2P/1+ZE12K!SE, 2! E0+M(,S/!Y,0RILG!K+0,2/)01)(2P! 2+() @ O) EQ 2K O0(1*!
F,2)+2)12,010,0EC,* PG!10+!|(OE1F)+KILGI0+/(/) 12F++Z+0F(/+!(2!/10F, E+2(F!(2K(M(KS1*/D![+-S0)C
-,S2K!)C1)! 1?1 12K! <>6! *(E(K! KO,E*+)/l Y+0+! 1¥/,1 S21--+F)+K! LG! 0+/(/)12F+! +Z+0F(/+! )01(2(2P! (:
J10F,E+2(F!,*K+0!1KS*)/D![C(*+!0+/(/) 12F++EBDHA(H 2+-(F(1*1+--+F)/1),))CH+/R+*+) 1 OS/F*+1 -1
J10F,E+2(F! (2K(M(KS1*/! V(D+D! (2F0+1/+K! OS/F*+! O1//! 12K! )0+2P)C9! (OE0,M+K! (2/S*(2! 0+/(/)
K+FO+1/+K!-1)(BEOK *)+021) (M++Z+0F(/+10,K1*()(+/101GI L+ 2++K+K!),|(2KSF+IL+2+-(F(1* FC12P
(21:7112K!<>6!0(),FC,2K0(1*!F,2)+2)!12K!0,0EC,*,PG!(2!/10F, E+2(F! (2K(M(KS1*/D!<2!)C(/'/+2/+9!1
F,OL(21)(,2!,-11+0,L(FI12KI0+/(/) 12F++Z+OF(/+1)01(2(2P!01G!L+!, E)(O1*!), (OE R MOBR=*+!
C+1%)C112KI0+M+0/+!)C++--+F)/1,-1/10F,E+2(1D



3:0;-)81J=1138%6#(7.5&%

1.27%/,$@,A"("6:

! %C+! ESOE,/+! -1 )C(/! K(//+0)1)(,2! Y1/!),! S2K+0/)12K! Y @H{)RO/2KO(11)0SF)S01*!
KG210(F/! 10+! 1%)+0+HR:G 2K! 1P@+*1)+K!/10F,E+2(1D! [+ 1*/,!/,SPC)!),! 12/Y+0! Y C+)C+0! /+Z!
O+K(1)H1P-@+*1)4RC12A42!0(),FC,2KO(1*!WS1*()G!F,2)0,* E@ELR! Y C+)C+0! FC12I04/!
S2(WS+!),l/R+*+)1*1 OS[B¥0+1%/,| EO+/+2)! (2! F10K(1F! OSIF6;! 1KKO+//1)CH++ WS+@( 2!
E+0-,00+K!)Y,l/+E101)+!/)SK(+/9(2832)/1 12K!)C+! ) CEDCSO12D! <21 )C+1-(0/)! /) SKGLE)+0!

%Y YOIY+H2M+/)(P1)+KIG,S2P!12ROK+12K+O1*+0 121, 0K+01), IK+)+00 (B 1+--+F)/1 -1 1P+!
12K!/+Z!,21010R+0/! -1 O(),FC,2KO(1*! WS1*()G! F,2)0,*D! #+F1S/+! O(),FC,2KO0(1*! /)0SF)S0+9! (2! E1
0+PS*1)+/1()/1-S2F)(,29!Y+!0+1/S0+KIEOQ,)+(2!010R+0/!,-10(),FC,2KO0(1*1-S/(,29!-(//(,29!O(), EC1PGS
12KIL(,P+2+/(/D!<2!)C+!/+F, 2K NBEEE)+0!%CERHYRF, OE10+KK+0!1KS*)/1Y()C!12K!Y()C,S)!
J10F,E+2([2!,0K+01), +M1*S1)+IE,)+2)(1*IK(--+0+2F+/(20(), FC,2KO(1*/)0SF)S0+)C1)!01G!F,2)0(LS
), Y,0/+2(2R /R+*+)1*I OS/F*+! C+1¥)C! Y()C! /LOREFA(WS12)(-(+K! BEE2! O10R+0/! -!
0(),FC,2KO(1* -S/(,29! -(//(,29! O(), EC1PGO! 12K! L(,IB2+/()C+2! K+)+00(2+K! )C+! +--(F1FG! ,-!
0+/())12F+! +Z+0F(/+! )OL(2(2P! ),! (OEO,M+! *+M+*/1 -1 O(),FC,2KO(1*! WS1*()G! F,2)0,*! O10R+0/!
J10F,E+2(F! (2K(M(KSI?I)*G9! Y+K+)+00(2+K! O,0EC,*P(F1*! FC12P+/! (2! )C+! /E+F(-(F!
0(),FC,2KO0(1*! /SLE,ES*1)(,2/! 12K! *(E(K! KO,Ex+#! 12K! 1-)+0! 0+/(/)12F+! +Z+0F(/+! YO1(2(2P
V'C1E)+0!6,SDX

! <2I'C1E)+01%Y,IY+1+M1*S1)+KIO(),FC,2KO(1*WS1*()G!F,2)0,*IE0,)+(2/}(2!G,S2P!12K!,*K9!01*
12K1-+O1*+101)/1(2!,0K+01), |(K+2)(-G!Y C+)C+O0!1 PKNDETRKO(1*!/)0SF)S01*IK G 2D PTHY+!
)C+,M+0YC+*O(2P!01h,0()G!,-1)C+EO0+M(,S/*Q0S)SRHZF*S/(MDAG+0,K+2)/1,01P0, SE+K!

O1*+! 12K! -+O1*+! 0,K+2)/1),P+) @6, +)! 16DK+0,2/)01)+KD10R+0/! ,-! O(),EC1PG! O1G! L+!



(OE1F)+KILG!H2K! 1PB! %CS/9! FHDE10-+H01*+! 12K1-+O1*+101)/1),1 K+)+00 (2+QEAHZA-(F!

0+/E, 2/+/%Z(/)+K!(2!,)C+0!0(),FC,2KO(1*IWS1*()G!F,2)0, *|ploR28/D%"/1-0,0!,*K!01)IC1K!

* Y+0! O(),FC,2KO(1*! F,2)+2)9! LS)! PO+1)+0! +ZEQ+31 ,-1S/(,2! 12K! O(),EC1PEO,)+(2/!
F,OE10+K!),!G,S2P!@72+1010R+0!,-1-(//(\2.8:]X 1Y 1/1* Y +0!(21)C+!,*K1%"/91Y C(*+!)C+! ) C+0
V6<$]ML//(P2(-(F12)*G!(OELF)+KILG!1P+ IRKINE-01P+6<$]!)+2K+KHFEO+1/+1Y ()CILP+!(2!
)CH+-+O1*+/ILS)!(2F0+1/+!Y ()C! 1P+ RIIEEIC+2! 121*GUB4+*1)(M+1),10(),FC,2KO(1*!F, B +2)
O10R+0/!,3>>! -S/(,2112K!O(),ECIPG! Y+0+!/)(** PO+1)+0! (2! *K! M+0/SH'GLB2P¥+M-+09!
YC+21-(//(,2'EQ,)+(2/! Y40+ +ZEO+//+K! 0+*1)(M+!),! O(), FCEREHAPI 2, K(--+0+2F+/1L+)Y ++2!
PO,SE/! Y+0+! L/+OM+K9! /SPERT+K (--+0+2FH2! -(//(,2! E0,)+(2/! Y40+ KS+!),1 0+KSF)(,2/! (2!
0(),FC,2KO(1*F,2)+¥D1*/,1- S2KIPO+1)+01+ZE0+//(,2!,-1,2+10(), EC1IPGIO10R2R]X2! *K!
F,OE10+K!),! G,S2P! 12K! O1*+! F,0E10+K!),! HELJFYC+2! +ZEO+//(,2! Y1/! 2,001*(UKK!
0(),FC,2K0(1*! F,2)+2)D! $(2F+! Y+! K(K! 2,)! ,L/+OM+! YC+/+! K(--+0+2F+)E0(/0F)2K10G!
2,001*(UL)(@ Y+ F,2F*SK+K! )C1)! )C(/! /+Z! 12K! 1P+! K(--+0+2F+! Y1/! KS+! ),! K(--+0+2F+/! (2!
0(),FC,2K0(1*!F,2)+2)D!

! [+! -SO)C+0!121*GU+KIC+10)/!-0,0!)@BRBH 2K !, *K9IO 1*+11 2K -+ Q) IK+)+00 (2+!
(-10(),FC,2KO(1*1WS1*()G!F,2)0,* Y1/I(OE1F)+K!(2! C(PC*G!,Z(K1)(M+9! F 18K RYAIBIF*-+ D!
%"/910(),FC,2KO(1*IF,2)+2)IK(K!2,)IK (2HQ+!IC+1DHLOR+0/!,-I<>>112K17>>1-S/(, 291 1/TY +**!

1/10(), EC1P@Y +0+!P0+1)+0/(2!)C+C+10)/1-0,0!, *KI1 2(R(L*HDH 2F+/9IC, Y +M+091Y +0+!, L/+OM+K!
(21+()C+O01-(//(,2!E0,)+(2!Y ()C!1P+D!%C+!/10+E1))+02!E+0/())+K!YC+2!)CH+IEO0,)+(2/'Y +0+!+ZEOQ+/
0+*1)(M+!),10(),FC,2KO(1*!F 42+ Z QE+F(-(FIFC12P+/1(2!12G!,-1)C+!EQ,)+(2/!O+1/S0+K!Y+0+!
-,S2K!(2!F10K(1F!OS/At+/D

! %, P+)CH0,S0!-(2K(2P//SPP@N),FC,2KO(1*IKG/-S2F)(,REFO+1/+K1(2!1P+KI/R+*+) 1*112K!

F10K(1FIOS/F6SN(2!12K!0(), EC1PIBHIL,)CI(2KSF+K!(210+/E,2/+1),10(),FC,2KGES2F)(, 2i!



6S/(,2!F12!,FFSQ! 1! F,OE+2/1),0G! O+FC12(/O!),! K(FSB)1)+K! O).;"l YC(*+! O(),EC1PG! (/!
)O(PP+0+KILG!1!*,//1(2!0+OL012+!E,)+#2)@¥(), FC,2KO(1# 10 1PH+1K(2P!),!0(),EC1PG!12K!
0(),FC,2KO(1K+PO1K1)(,2! FKHFO+ 1D (), FC,2KO(L1*IF, 2)+2)D!", 2/(/)+2)! Y ()C)C(/91Y +!-,S2K!
0(),EC,2KO(1*IF, 2)#2)<eX), L+, Y+0!(2!11P+KI/R+*+) 1XIOS[FHEI2,)!, L/+OM+) C(/IK+E0+1/+!
(210(),FC,2KO(1*IF,2)+2)/(DR{LFIOS/F*+91Y C(FC!O1G!L+!+ZEQMEY,RC, 2KO(1*IL(,P+2+/(/!
V1/I0+1/SO+KILGL:G! X2+P1)(2P!12G!IK+-(F()//(2!10(),FC,2KO(1*B2)#2)Y+10+12,)IF+0)1(2!
-NCH(OE*(F1)(,2/),-)) C+V@E+F(-(FIFC12P+/(2)-(//(,2!12K10(), EC1PGIED,)+(2/\(2I/R+*+)1*I0S/F*+9!
('K, +/12,2+)C+*+//1Y10012)!-S0)C+O0!(2M+/)(P1)(,2!1//()11LEE+10/:-+O1*+/I01GICIM+!1IP0+1)+010+KS
(2!-(//(,2!12K!0(),ECIPG )Y 1P+D

! 8(M+2T+1P@+*1)+KIFC12F+IL/+OM+K!(2!0(), FC,2KO(1*IWS1*()G!F,2)0,*IE0,)+(2/1(2!01)!
[R+*+)1*1 OS/F*+91 Y +1 2+Z)! (2M+/)(P1)+K! YCH}SEDL)+(BY +0+! 1%)+0+KIR*+) 11 OS/F*+! -1

<K+0! 1KS*)/! Y()UOF,E+2(1D! <2! 'C1E)+0! %CO+Ki IO (2+KZEO+//(,2! -1 O10R+0/! -!
0(),FC,2K0(1*!-S/(,29!-(//(,29! O(), EC1PGO! 12K! L(,RER(2/(2! /10F,E+2(FIOE10+K! Y()C

2,2 QLOF,E+2(B2K(M(KSHZ1)!Y +0+01)FC+KI-,011P+9l/+ESKBKIC+O+1Y +0HKY--+0+2F+/1(2!
E0,)+(2! +ZEO+//(,2! ,-! 12G! O10R+0/! -1 O(),FGIZKB,2)+2)9! -S/(,29! -(//(,29! O(),EC1PGI! 2,0!
L(,P+2+/(/'L+)Y++2!/10F,E+2(F! E10)(F(E12)/! LQKOE E+2(FIK+0! LKSE) %C+/+!0+/S*)/1 Y +0+!
S2+ZF+E)+K!P(YBRID(),FC,2K0(1*! KG/-S2F)(,2! C1/! L++2! (OE*(F1)+KEQYECTG/(,*,PE!
J10F,E+2(IBIK(K9!C,Y+M+a@K)C1DI0R+0/!,-1-S/(,21Y +0+(2M+0/+*GIF,00+*1)+KIY ()C!),) 1**+12!
O1//9! "?2>9! 12K! /10F,E+2(1! (2K+Z! V"2>k#><X9! /SPP+/)(2P! PO¥LFORKO(15/(,2! (2!
(2K(M(KS1Y[)C! * Y +0! /R+*+)1*1 OSIFH/D! ", 2/(K+0(2PO(),FC,2K0(1:8/(,2! F12! FFS01/! 1!
F,OE+2/1),0®+/E,2/+1),1/)0+//112K!1R2!,0K+0!)/C10+01)0(Z!F,OE,2+@) +!CGE,)C+/(\GA))!
1C(PC+OI1LLS2K12F+!,--S/(,21EQ DRI, Y +0YR+*+) 1XIOS/F*+I01/110+!110+/S*)!,-10(), FC,2KO(1*!

KG/-S2F)(,2!Y()C!1P+D!



"21(2)+0+/)(2P!)0+2K!(/"1LEERRE!)C+*()+01)SO+!Y C+0+11%)+01)(,2/!(2!0(),FC,2KO(1*WS1*()G!
F,2)0,*1Y()C!1P+!10+!-0+WS+2)*G!0+E,0)+K! (2!0,K+2)!/)SK(+/9!LS)!)C+/+! FC12P+/110+!12,)1O(00,0-
CSO12!/)SK(+/D! [C(HE+Y/)SK(+/! CIM+! 0+E,0)+K! 1*)+01)(,2/! (2! O(),FC,2KO(1*! WS1*()G! F,2)0,*!
EO0,)+(2/! (2! 1P+K! *K+0! 1IK$EHOO1h,0()G!K,! 2, )DVKESUU*(2P! 1/1),1 Y CG!)C+/+! (2F,2/(/)+2F+!
+Z(/)/9'LS)!)C+G!01G!/)+0!-0,0!)C+M10(1L(*()G! (2! CSOKRIH)HOETL (*()G!),!F,2)0,*!-,0!

CSO12! *(-+/)G*+! FC,(F&HPLOK*+//TY! ,M+01**! *1FR! -1 K(--+0+2F+/! (2! -S/(,29! -(//(,29! 12K!
O(),EC1PG! EO,)+(RA#)Y++2! /10F,E+2(F! 12KI@IDF,E+2(F! ,*K+0! 1KS*)/! ;2! IM+01P+! (2K(F1)+!
O(),FC,2KO(1*! WS1*()G! F,2)0,* E0,)+(2/! O1G! 2,)! /(P2(-(F12)*G! F,2)0(LS)+! ), DESB)E+PQ!
O(),FC,2KO(1*! WS1*()G! F,2)0,*! EQ,)+(2/! O1G! L+! O,0+! [+2/()(M+!),! FC12P+/! (2! 1P+9! 1/! Y+!
K+0,2/)01)+K!(2I"C1E)+0!%Y,9!01)C+0!)C12!/10F,E+2(1D

! [+! /SL/+AWS+2)*®+)+00(2+KC+)C+0! 0+/(/)12F+! +Z+0F(/+!)01(2(2P! F,S*K! +*(F()! E,/()(M+!
L+2+-()/1), Y C,*+Q,KGIO+1/SOH/Y +**11/10(),FC,2K0(1*WS1*()G!F,2)0,* EQ2)C2/ 10F , E+2(F!
(2K(M(KSDY[+!-,S2KNCL)H! Y ++R/! -1* Y+0! L,KG! 0+/(/)12F+! +Z+0F (/+! ) 01 QEZPM +K! *+12!
O1//10+*1)(M+!),IL,KG!01//'WK+FO+1/+KIL,KG!Y+(PC)!12K!#><9!(2F0+1/+K!"?>ZBEXILAK!
)0+2P)C! VR2++! +Z)+2/,0! - OB (OEQ,M+0+2)/! Y+0+! 2,)! 0+-*+F)+K! (21 )C+! O(),FC,2KO0(1*!
O+1/S0+/112+()C+0X),FC,2KO(1E! 2)+2)2,0!WSY)G!F,2)0,*1E0,)+(2/1 Y +0+!1%)+0+K!(2!0+/E, 2/+1),!
JHIY++R/1,-10+/()12F+! +Z+0F(/+!) 01 (2AZRMOC+*K! )0S+! YC+2! Y+! +ZEO+//+K!)C+! O(),FC,2KO(1*!
WS1*()G!F,2)0,*1EO0,)+(2/!0+*1)(M+!),!O(),FC,2KO(14[F [+2)pC+0/! CLM+! 0+E,0)+K! (OEO,M+K!
O(),FC,2K0(1*'F,2)+2)112K!-S2F)(,2!(2!,*K+0!1KS*)/1(2!0+/E,2/+!),10+/(/) 12F+!+Z+0F(/+")01(2(2P9!,SC(
+Z+0F(/+! (2)+0M+2)(,2! Y 1/! (2+--+F)(M+! 1)! EO,KSF(2P! K(--+0+2F+/! (2! O(),FC,2KO(1*! WS1*()G! F,2
E0,)+(2/(2!0,K+01)+*G!/10F,E+2(F!(2K(M(KS1*/D!%C+0+!110+! 1! 2SOLH@EHEA((:2/1 1/1),!
YCG!Y+IK(K!2,)!,LI+OM+! K(--+0+2F+/ (2F*SK(2P! (21K+WS 1)+ JNOS@RICB@) (,2! Y1/1),,!

/C,0)X[0I1IL*S2)+KIO(),FC,2KO(1*I0+/E, 2/+1-0,01/10F, E+2(FY/R+*+) 1*IRIS(F:2TH/) SK (+/110+!



2++K+K! )l K+F(EC+0! YC+)C+0! )O1(2(2P! KS01)(,2! (/! 1! K+)+00(212)! ,-! O(),FC,2K0(1*! ))OSF)S
1K1E)1)(,2/! (2!/10F,E+2(F! /R+*+)1*1 OS/F*+! 01 YC+)C+0! (2)0(2/(F! EO,E+0)(+/! ;-1 /1OF, E+2(F! /R+*+)’
OS/F*+01G!L+!(2C(L()(2P!0(),FC,2K0(1*!/)0SF)S01* 1KILE)1)(,2/D!

! $(2F+1B00+2)!0+)C,K/),1121*GU+!-S/(,29!-(//(,29! 12K! O(), BERPERA2KI#! $"$1 10+
FC1**+2P(2P!12K!10+!F,2)(2S1**GIK+@¥HNEEER)(-(+K!)C++ZEO+/(E0,)+(2/1)C1)!0+PS*1)+!
)C++4D(),FC,2KO(1*IWS1*()G!F, B0,EH//+D!%, 1-S0)C+01121*GU+IE,)+2)(1*10,0EC,* P(F1*IFC12P+/!
),1)C+ O(),FC,2K0(1* 0+)(FS*S09! (21'C1E)+0! 6,S0! Y+! S/+K! +*+F)0,2! O(F0,/F,EG!),! M(/S1*(U+! 121
0+1/S0¥(),FC,2KO(1&,0EC, * P®2!/10F, E+2(F!(2K(M(KS1*/!L+-,0+!12K11-)+010+/(/) 12F+!+Z+0F (/+!
)O1(2(2PD!%C+!S/+!,-1+*+F)0,2! O(FO,/F,EG! 1**, Y +K!-,01)C+! (2K+E+2K+2)! 121*G/(/! -1 O(),FC,2KO0(1
ISLE,ES*1)(,2/Y C(FC! CIM+!/E+F(-(F! 0,*+/! (2! +2+0PG! EDE@F)121)! (2-(*)01)((1/! L++2!

IC,Y2!),! (2F0+1/42!/+K+2)10G! (2K(M(KBQE&! 1P+! 12K! F12!2+P1)(M+*G! (OE1F)!/R+*+)1*| OS/F*+!
-S2F)(,29! Y+ 1%/,1 (2M+/)(PL)+K! Y C+)C+OI*(E(K!KO,E*+)I F,2)+2)! 12K10,0EC,* PG! Y+0+! (OE1F)+K!|
0+/(/)12F+1+Z+0F(/+!)01(2JBDP! 12K! <>6! O(),FC,2KO(1*1 2SOL+09! 10+19! 12K!-01F)(,21* 10+1!
Y+0+!S2FC12P+KILG!H!Y++R/,-1* Y+0IL,KG!0+/(/)12F+!+Z+OF (/+1)01(2(2PD!$(O(*10*G9!: 21 12K ! <
*(E(KIKO,E*+)12SOL+09!10+19!12K!-01F)(,21* 10+ HFHUSRNC+10+/(/) L2F+1+Z+0F(/+1)01(2(2PD!
[C(*+! :2112K1<>610(),FC,2K0(1*/0,0EC,* PG!0+01(2+K! S2FC12P+K! 1-)+0!)C+! (2)+0M+2)(,29!)C+0
Y1/! 11 2SO+0(F1*! )0+2K! -,0! <>6! O(),FC,2KO(1* O(2(01*! B4QLPH4N/C,0)+/)! K(/)12F+!
E+0E+2K(FS*10!),! 01Z(01* 6+0+)T/! K(J)LEFFOH1/+BM+2! )C1)! 01Z(01* 6+0+)T/! K(A)12F+

V* 2P+N)IK(/)12F+L+)Y++21) Y, IE, (R /(O(*10!L+-,0+1 12K! 1-)+010+/(/) L2F+1+Z+0F (/+1)01(2(2P9! 1!
)0+2K!),Y10K/! (2F0+1/+K! O(2(O1*16+0+) T/ K()12F+! Y, S*K! (2K(F1)+! /*(PC)*G! Y (K+0!O(),FC,2KO(1!
)CA<>6!0+P(,2B6C+/+!K+0!O(),FC,2KOYLE*K!, FFSEG! O,0+!/E1F+! YSF*KIC1M+! (2F0+1/+K!
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0+)1121*G/(/B!4K D'HIHHic_VHXD!K,(3]ID]la_k-hDHIH]I]_H &D4S012

#10L(+0(1591$+/) (*(1:DI&+1F)(M+17ZGP+2I$E+F(+/1(21$R+*+) 1*1>S/F*HE(PZ3(2PD!
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1S),EC1PG9!12K!O(),FC,2K0(1*10+)1L,*(/O!(210S0(2+!/R+*+)1*112KIF 10K (1FIOS/F*+IKSO(2P

1P(2PD¥.10-:L3#FIGWQHI]biaVHXD



HcD! ") (F(1"591'0,)C+01%&9!;, M1*1&(M1/1>D!>(),FC,2K0O(1*WS1*()G!F,2)0,*!(2!C+1*)C!12K!
F10K(,M1/FS*10!K(/+H&B%!6*::1V*$!I":DIHIHCI]]V;,M+OL+0X@ldD!

K,(3]IDcc ak-F+**DHIHcD]Hall_

JHID! %, FFCS!"9INS10*+/1591#1/(/)G!:9!8()10(1?9!&1L(2,F()FC!:D!>(),FC,2KO0(1*!.G/-S2F)(,2!(2!
'10K(1F!"P+(2P!"S)SO2AD+9" 711" 19F2!-+%3D!HI]di] IbV]]X3]IH{ccD!
K,(3]ID]I]_khDLL1L(,DHI]dDIbDIlaD>(),FC,2KO0(1*

[HdD!:(WS+0+1SIN9I'1--(2169!;,M,),M11>91+) 1*D¥RS*1)(,2!,-17:"]!11%)+0/10, S/+!
0(),FC,2K0(1*10,0EC,*,PG9!:%:1-S2F)(,29!12K!F10K(1FI1K1E)1)(,2!),!E0+//S0+!,M+0* 1KD!
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