Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Does mental rotation emulate motor processes? An
electrophysiological study of objects and body parts

Marta Menéndez Granda
9RMZIVWMX] SJ +IRIZE

Giannina lannotti
9RMZIVWMX] SJ +IRIZE

Alexandra Darqué
O9RMZIVWMX] SJ +IRIZE

Radek Ptak ( | radek.ptak@unige.ch )
9RMZIVWMX] SJ +IRIZE

Research Article

Keywords: QIRXEP VSXEXMSR )64 IQFSHMBERX]WYMD Y PEXNMIXE PERXKF
Posted Date: *IFVYE V] RH

DO LXXTW HSM SVK VW VW Z

License: g O 8LMW [SVO MW PMGIRWIH YRHIWHEFYDEMMRZ | 'S RXIRRE %
6lEH *YPP OMGIRWI


https://doi.org/10.21203/rs.3.rs-155317/v1
mailto:radek.ptak@unige.ch
https://doi.org/10.21203/rs.3.rs-155317/v1
https://creativecommons.org/licenses/by/4.0/

I"HSY&H ()*%6+"()(, " VoHE&-*) (HI6&" ("+%.+"HSSHS0% 1'% *#/(+".23$,""4,))* %
$(-53 Y6%"78#/($%)'5%7"53%.)+ %

HEBY6& ()*&+"*(*, &H1%" &OL,)*(/2 "(2"0&2%),"Yol*)*(/2"

)%*)" .82 32+&A"5%)2+)075()22(2)"8(*)"9)22/**( 7 67" #&:)2+%)"<)%=18)2+"8)+&>" 7*)> 7@

LHBY&H Y68 ()%6%)+%6, .. /0)102&%8&03HS. 4. HOURBE 80-')%*) +4.-. 9#4) 1028%:9.0-90:5)924'()%*)<0=.9.-05)
>-./0&:.'()%*)?0-0/#5) |@AB)?0-0/#5)CD.'E0&4#-F
®./..%-)%*)1028%803#$.4. # %-5)>-./0&:.' ) F%:7.'#4)20-0/# S)@ABY0-0/#5) CD.'E0&4#-F
CCD.::);%2-=#' . %-)*%&)H--%6/# . %-#-=)I&H.-.-,).-) C2&,0&6p-./0&:.  \F%:7.'#4:)%*)20-0/# 5)!@AB)?0-0/45)
CD.'E0&4#-)¥

JC3H#&O0=)*.&:)#2'3%&:3.7

~— N N N N N

)

O++HS.SHIH %
8)+&>"7%)>7"?A<"
%)+8&>BC*)>I2(E&BFA
<((G(/2"H"1&1%/%&AYS(,(*)*(12
<&C)%*08&2*"IH"J,(2(F),"1&1%/GF (&2F&G
582&')"K2('&%G(*L"M/GC(¥),
@N7"#B"+&"O&13R/1%
1@!1"5828&)"1S "

QT(*48%,)2+
U&,B-"VERBX@"Y"@S

9"6* /(%"6%, (H+H#S(WBAL") 1*AI%G"+&F ) Y&FZZH, (F*'/H" (2*&IB&G*
% %



17$(+)( %

Q8'&%)," YWEL0&2*G" GLEE&G*" *A)*" 0&2%)," %/*)*(/2" Z.8[" )2+" 0/*/%" C,)22(2E" 0)L" GA)%&" &O$/+(&+" 2&1%),"
0&FA)2(GOG BB1**A&"/'&%,)C"$&*T&&2"FIE2(*('&" C%/F&CBEISL(*&+"+ 1982 ISR&F*G") 2+"$/+L"C)%*G" (G"2/*"
T&,," &G*)$,(GAGHE" AL GE+" A(BA&2G(*L" ]|5" */" &)0(2&" *A&" FIE2(*(&" G(0(,)%(*L" $&*T&&2/H" 2/2 P
0)2(C1,)$,&" /SR&F*G" ZFA)(%G[" )2+" $/+(,L" G*(01,(" THER" G&, &F*&+" FA)(%G" $&F)1G&" *A&L WTE)¥%(2" )"
%&FIE2(4)$,8" SBATEA*" [96(&2*)*(/2")2+" ) %&"AFTOY*(F), L") GG/F()*&+"T(*A")"0)21),")F*(/2 B?)%H(C)2*GA)+"
(+&2*(F),"%&GCI2G&" IC*(IGH" $I*A™LC&G"/H"G*(01,(7")2+"*A&L"E) & %&G C/2G&FURIL (2" C%& &2+ CIGG($,&"
(2*&%H&Y6&2F&" T(*A" 0/*/%" (OFESYBL A)2+G" ) 2+" FA)(%G" E&2896)*&H5L" G(0(,JHA)' (1%)," %&GC/2G&G 7" RO&
FI1%G&G")2+"281%),"G/1%F &G54 P6&GC/2G&"CI*&2+(J8RG [B]8? '"G&E0&2%)*(/2")2),LG(G"%&'&), & G*(2F*"
*(0&" T(2+/TG"+1%(2E" TA(FAHHE&Y%&2*()," &HH&F*G" /H" G*(01,1G"*LC&")2+")2E1,)%" +(GC)%(*L" BRAS&)HGELY' &+
C&Y(/Z" PN_"0G["+(HH&Y&2* (YBL '$&*T&&2"G*(01, 1G L CRYR+'T)G")GG/F()*&+'T(*AF(C(*P&OC/%),")F*('(*LB"

#' )*&Y%"CE&UE@ P "0G['%8&'&),&4G*%/2E " &HHEF*G"IH")2E1,)%"+{QCIB6EN*&+"T(*ABF*%(F),"G/1% F&BE
%(EA*")2E1,)%" EL%1G")2+" C%(0)%L" 0/*/%WG/0)*/G&2G/%L" FIZ8&)B" BEE&GA)*'GC)*(), %) 2GH/%0)*(/2"
CUIF&GG&G")2+" 0/*1%" C,)22(PE&" %&F%1(*&+" G(01,%)2871 GLCC/%*(2E" {RE"&0&2*" IH" 0/*/%" &O1,)*(/2"
C%/F&GGEE.8 B"

#3<"+5$:9% 08&2%),"%/*)*(/271182™" &0$/+(0&2* "G(01,)*(/2"")2E1,)%"EL%1G "C)%(&*), UB&
%
% %



=(+5A(" %

UA&"&,1%(/2 ")2+"1G&H"A(EA&Y"FIE2(*('&" H12F*(/2GSBB(**&+"*/"G*%/2E"$(/,/E(F),"FI2G*%)(2*G 7" TA(FA"C%/'(+&"
)2"1CC&%"$/12+"/2"FIOC, &;(*L 7" (2*8%+&CE2+&2F &")2+" &28IEL"F/2G 1 BRI (2E" &' (+&2IRAITG*A) " +A&"
A10)2"$%)(2"+&),G"T(*A"*A&GE"F/2G*%)(2*G"$L"%&1*(,(4(2E" $)G (F" 0/*/%" ) 21V6B&:1 CIRRIBA(EASTIE2(*('&"
CUIFRGG(IEBIA(&" )2"(2*&2G&" +&$)*&" &;(CYR.E)%+(2E"*A&" +&E%&& *[" TA(FA" GLOS/ , (R:>R& (G" 8&0$/+(&+
NTY'R'&2" Fob(*(HE%&EA)™ G/0&" HI%0" /H" &0$/+(082°01G*"12+8%, (&" 0&2%)," %/*)*(!B™" 2BUA(G"F/2F,1G(/2"(G"
$)G&+"12"G&'&%)," Y WE 1082+ GB BIYIEH RR.G*)$,(GA&+",(28)%"%&, ) *(/2GA(C"&;(G*G"$&* T&&2" V%6 &)F*(/2"*(08")2+"+&E%&
TH"*A&" %/*)*(/2" G*(01,1G 7" &;C%E&GG&+")G")2EL,)%" HIGDIYoEIP- &EY%EE" Z1CY(EAM" %&HEZBEZFRIA(G"
C)**&%2" (G" TAY*" T/1,+" $&" & C&F*&+" H%/0")" CY%/F&GG" *A)*" &BAQ*&IC/%)," FA)%)F*&%(G*(FGT MG (F),"
06/)*(127"HI%"&;)0C BA&2" G 1$R&F*G"F96&)*&")"082*),"(0)E&") 2+ BRECL,)*&. "(*12*(,") "O)*FA T (*A*A&C %/ $&G"
H/124BQ&F/2+7"8 "F)C)F(*L"G&&OG"#612"C)%), & "*/" O/*/%8A&,/CO&2* 7")G" O/*/%" FI2*%]," (G")2" (2+&C&2+8&2*"
C96&+(F*/%"/H".8"C&Y6H/%0)2F&"(2"L/12E"FA( BUGKR+TI2F*(/2),"281%/(0)E(2E"G*1+(&G "GA/T"*A)*" 8" F*()*&G"
%&E(/12G"/H"CIG*&%(/%"C)%(&*),")2+"C%&0/* /B BOPE"AIGE', &+"(2"0/*/%"C,)22(2E7"G1EE&G*(2E"G*%/2E, L"
/'8%,)CC(2E"28&1%),"G1$G*%PFRE"

UA/LEA™A&GE"I$G&I)*(/2G"G1EE&G*"*A)*".8")2+"0/QYZ2(2ED)L" GA)%&DS$/+(&+"281%),"0&FA)2(GOGRE"
+&E%&&"H"'8%,)C"$&* TEIL2(*(&" CUIF&GGEG" (2, &+"(2".8"IH"ISR&F*G")2+"$/+L"C) V& T&! "&G*)$,(GA&+
NB?)06*(F(C)REC&Y%H/%O0(2E" 8" H" ISR&F*G" H*&2" + &G FIB & (0)E&Y%L" G*%6)*&PIA&L "FI&)*@"J0)E&" IH"*A&"
G*(01,1G")2#A&2082%),,L"%/*) & (*"12*(,"(*'O)*FA&G " AG(E(2)* BI2"F/2*%) G:TH"$/+L"C)%*GJCC&) W& "% &=1(%&"
GI0&"H/%0"/H" 0/*/%" (0)E&IBE™ Bb/%" &;)0C,&7TTA&2'C)%*(F(C)2*G")%&")G>&+"+/"R1+E& +A&" )*&%),(*L"/H")" GA/T2"
A)2+7"*A&L"082%), L"G(O1,)*&F'(2E "*A&(%"/T2" A)2+" 12%(," (" %&)FA&G" *A&" [%(&2*)*(/2" H" * ASF M2 E( B
b12F*(/2)," (0)E(2E" G*1+(&G" FIOC)%(2E" .8" IH" ISR&F*G")2+" $/+L" C)%*G" GLCC/B1 8R&2* "IH" +(G*(2F*7" L&*"
C)%*(),,L"/'&%,)CC(IHE2(*('&" CHIFEGG&G"$L" GA/T(2E" G(0(,)%" 2&1%)," ) FBPEAD6),".8" G*1+(&G" IH" /$R&F*G"
%8'&),&+"$(,)*&%),")F*()*(/2G" /H" CIG*&I6(/%" C)%(&*)," FI%*& TERRI[B" IH" A)2+G'0/%&" H*&JF*(')*&+" 0/*/%"
)2+"C%&0/*/%") % &) BB B". &*)P2),LG&G"GLCC/%**A&"(2'/,'&08&2*"H"CIG*&%(/%"C)%(&*),") AW OGEO/*/%" % &E (/2G"
(2".87"$1**AGL"+/"2/*"+(G*(2E1(GA"$&*T&&2"+(HHEB&IFHTE(01Q™ " EH"0/%& % &F &2*'08BR), LG(G"&;)0(2&+"
+(HH& Y& 25&T 8&2")F* () (12G Y08, ) &+"1".8"IH"$/+(,L")2+"2/ F/+(,L"G*(01, (") 2+"H/12#A)**A&"H/%60&%")F* (") *&+"
HY6/2%IC)%(&*),")%&)G" (2F, 1-+(2E" ) *&%),"C%&0/*/%")2+"G 1CER DL FIYFP& T A(, & *A&" )&% " E&28%6)*&+"b(EA*"
G1C&Y% (/%" )2+" (2H&Y6(/%" C)%(&*|/2B I BM/T&'&%7" H&T" [H" *A&" (2F , 1+&+" G*1+(&G" F/OC)%&+" *A&RGI TH"
G*(OL,("+(%&F* L")2+"T(*A"™*A&"G)0&"G 1 SB@ESBRA/&*G"&*"), B/OC) %&+"8"/H" *//,G")2+"$/+L"C)%*G")2+"H/12+"
C%&OM %" F*()*(/2G" TA&2" G1$R&F*G" C&YH/Y%0&+" 8" [H" A)2+G" ) 2+" *//,G7" ), *A/LEA" *A&" HI%08%" GA/T&+" E%&)
YEHC(L" (2" %(EA* CY&F&2*%)," F/OAIRBALYLIBE & (+&2F&*A)*" 8" [H" ISR&F*Q2+"$/+L" C)%*G" $/* Mo 2"
G(0(,)9281%)," G1$G*%)*&G" )2+" 0/*/%" &O1,)*(/2" CY/FEMIGEE)G**A%&EOC/%*)2*" ,(0(*)*(12G" %&0)&' b(%G*7"
0)2(C1,)$,&"I$R&F*G"ZG1FA"G"™//,G['O(EA*")F*(')*&04)%8&) G(OC, LE&F) 1G&"A&L")%&")1*/0)*(F), LY GG/F () *&+"
T(A"A)2+" 1GEB&F/2+7")F*(')*(/2G" IH" 0/*/%WC%E&O/*/%" ) %&)G"*/" MR (/2" O(EA*")*" &)G*"C)%* L"$&" ,(2>&+"*/"
*A&"H)F**A)* G1SR&F*G")2GT&%&+" T(*A")" H(2E&%" C% 8GR HIR) BRTGEL+(&G" GAIT" F/00/2")F*()*(/2G1/%"
ISR&F*G")2+"$/+L"C)IF*GALE) 22/*" %& G/, &"*A&"*&0CI%),"[%+8%"IH"$%)(2"%&E (/2G")F*()*&+" (FERESEB

\&" AZYLE" *I[>")+)2)E&" IH" *A&" &:F &, &2*" *&OCI%)," HoRG2" [H"*A&" & &F*%6/&2F&CA), [EVJIB Z ['*/")2),L4&"
+(HH&Y%&2*" CUIF&GG(2E" GHE&G" (21,&+" (2" .8" H" ISR&F*G" )2+ AU TBYEMLEG/,1*(/2" ]|5" ), /TG"
(+&2*(H(F)* (/2" IR &F*% (FF 1%%& 2 GI& B (*ADCY%/' &+ CY&F(G (2L CC%/ (+(2E")2") FF&CH)$, & Vo HEH " H/% *A&"
G*1+L"H"CALG(/,/E(F),"C%/F&GG&G")%L(2E"(2"GC)F& " 2WEQEB "8 &2P%8&, ) *&+"CI*&2*(),"Z]8 A5+ 1+(&G"G&&O"
[V E%&E 2 AL +H(GH*(2F*(12" H™* T/"%&, &) 2**(0&"T(2+/TG-")2"8)%,L"CAYR&R® _"0GFA)*'0(EA*'$&")GG/F()*&+"



T(A"(G1),F,)GG(H(F)*(/2" [06&2* (H(F)*(/2" IH"*A&'L)," G*(01, 1G F, /T&+"$L")" )*&%" CA)G&" %&H &F*(2E"*A&" 08&2%),"
*0/6)2GH/%0)*(/2"H™A&"(0)E&"(2'OARE"IS X "0G™ B"92"*A(G",)*&%"CAIREDH),"G*1+(&G"A) &"I$G&YDEBHE!"
2&E)*('&)0C, (*1+&GIH"|82G"'&%"*A&"C)%(&*), "FI%*&;")G") " H12F*(/2"/H")2E 1,) %"+ (I BNHIT & &7 "+A&Y%&." (G")"
JF>"IH"182" G*1+(&G" F/OC)% (2" /H" ISR&F*G")2+" $/+L" C)%*G" +(%BM&" F,/G&G* PG TEYRE 1%" =1&G*(/2"
TA&*A&Y" 8" [H"), "*LC&G"/H" G*(01,("%&,(&G" /2" 019 (&D F/0&G")" %&F&2*" G*1+L"$L"€)2G&2" ¥ BRIA&GE"
)1*A/%GF/0C)%&+"8" [H" E&/0&*%(FH(E1%ETY&" A10)2" $/+(&G")2+" $/+L" C/G*1%&IY2+" (+&2*(H(&+")2" &)%,L"
C&YW(4"@_PS__"0G")H*&%"G*(01,1G"/ICE&H,&F*(2E"+(G*(2F*")F*()*(/2"C)*8%2G"$&*T&&2")$G*%6) F*H BH&0$/
H(E1%&G" /'&%" C)%(&*)," ) 2+" F&2*%)," & &F*%/+&GB" 92" )++{TRI(Y-)B. fN__"0G['T)G" FA)%)F*&%(4&+" $L
+(GF%&IB2" C)**8%2G"'8&%"F&2*%),")2+"H%/2¥)," & &FHFEEBT A (G" G*1+L" &0CA)G(4&+" +(HH&Y&2F &G 7" %)*A&S
*A)2"CI(2*(2E"*/"G(0(,) % (*(&G"$&*T&&2" 8" [H"$/+(,L" G* | USR&F*GBY%" *A(G" %&)G/27"H1%*A&%" F/0C)%(G/2G")%&"
28F&GG)%L" */" +&*&%0(2&" *A&" CUEF(G&" +&BHMRE" IBRITE&2" FIE2(*(&" CHIF&GGEG" )2+" 12+&%,L(2E" 2&1%),"
GI1%F&G"H")F*(')*(/BS

UA&")(0"/H™A&" C%EG&2*" GFIGL*/"&;)0(2&" */"TA)*"&;*&2*" 8"/H" 2/2 M)2(C1,)$,&" ISR&F*@FA)(YoGu+"$/+(,L"
G*(01,("E)2+T"GA)%&"FIE2(*('&"C%/F& GBI F/1%GaB" 28 1%) G/1%F&GB"\&" FA/GE FA)(%G"$&F) 1 G& *A&L ") %&."
T&, P2IT2"G*OL,(7"+"2/)HHI%+") ' GC&F(H(F"A)2+" F*(/2")2+"F)2"&) G(,L"$&"+(G*(2EL(GA&+")G" /I>(2E™/T)%+"*A&" &+
1%" *A&" %(EBAFG" T)G" 2&F&GG BRIE) 1G&" T&" T)2*&+/" F%&)*&" & C&IH(0&2%)," FI2+(*(12G" (2" TA(FA" C)%*(F(C)2*G"

), T)LG'E)'&"*A&"G)0&"%&GC/2G&"Zg, &H* N 7" /USRI (& /MIB&H'G*(01,1GB"92")++(*(/27'T&")G>&+"G1$R&F*G"
*1" &G CI2+" 1%), L" (2G*&)+" IH" $L" 1G(2E" *A&(%" A)2+GWHREEHEBTIADED C%& (/1G" G*1+(&G7")2+" T)G"

O/ ()*&+"SL" *A&E; C&F*)*(/2"*A)*")2L">(2+"H"0)21),")F*(/2"0(EA*"(2*&%HE& Y6 SOTF(eA0) E&Y%L/H"A)2+G") 2+ A1G"
C&Y*1%$"0/*/%"&01,)*(/2"CWIF&GG&G" (2, '&+"(2".8B

>HE-*($ %

\&" GAIT&+" A)2+GWFA)(%G" )*" +(HH&Y&2*" )2E1,)%" +(GBRAMGAR I (F(C)2*G" )2+ )G>&+" *ARAR+(F)*&
TA&*A&Y")"+&C(F*&+"A)2+"%&CUHEGE2*&+")" &IAYAYT YHEPARALY") "FA) (%" T)G"1%(&2*&+" &H*T) VT W6 Y{EA
C1*"(2"(*G"1C%(EA*"C/GP-U2E% FIB\&"H(%G*"CY%EG&2*"*A&"$&A) (I%),"%&G 1, *G 7" AE{8?%)2), LG&GB

KO3#/.%&#4)&0:2)"

2 A-+H%@GATGH/%"$/*A"G*(01,1G™LC&G"*A&"(2F%&) GO BLIGE*(/2"/H") 2E 1,)%"+(G C) JoARBYs#licH "T(*A"
Q*(01,1G"LC&")2+"#2E1,)%" +(GC)%(*L") G RA1SR&F*G"H) PABG-&+")" G*)*(G*(F), L"G(E2(H(F)2*" &HH&F*"/H"#2E1,)%'
+(GC)%(*L"12"8UGHZ angd_NB:7'C'K" B_ 116" BaN@[?/GR/F'F/0C)%(G/2G"%& &), &+'G(E2(H(F)2*"+(HH&Y%&2F&G"
$&*T&E2"), " &'&,G"[H")2E1,)%"+(GC)%(*L"Z), BCI[B" UA&" %#licH"),G/" %& '&),&+")" G(E2(H(F)2*" &HH&F*"H"#2E1,)%"
+(GC)%(*L"/2"*A&" C&IF&2*)E&" [H" RB6%UI%G]" SBX7"C"["_B_L:T9" B@@NTA(R'T)G"+1&"*/")" A(EA&Y%" &%%/%"
%)*&"HI@®_ntA)2"'N_nZC'j" B_:I[")2+"la_m"GB"_@C"]" B_@"[B

M874."2=0#-#4(... )

2, 4-+#%IGAITG " *AGH&G1,*G"/H")0C, (*1+&"F/0C)%(G/2G") FAABSTA/,&" & &F*%/+&"G&*7")G") "H12F*(/2"/H"Q*(01,1G"
*LC&F2EL,)%"+(GC) VoA *A&" (2*8%6)F*(/2"H"$/*A"H) B BC)%)08*%6(F'T)' &H/%0")2) LG&G"%& &), &+"G*)*(G*(F),,L"
G(E2(H(F)2*"&HH&F*G"/H"Q*(01,3@™&ER" IN_P" "0G ")2+"#2E1,)%"+(GC)%(*L"$&*T&&2P _"0G")2+"! SS_P

! S



Y_ "0GB"92")++(*(/27"*A&"(2*8%) F*(/2"$&* T&&2"$/* AGNEE% &+"G(E2(H(F)2-"%&G 1,*G"J&/@ER2""0G 7! @ P
@N_"0G")24":a_PS!_"0GBI2" /%+&%"*/" &)0(2&" TA&*A&Y" *A&G&" C&Y6(/+G" FI%%&GC/2+B(FY4I@5*&G" T&"
H/,/T&+"1C"T(*A™*A&"|82"G&E0&2*)*(/2")2),LG(GB

NO:24": )%*PNP):0,80-'#.%- )

UA&'D&*) FE%(*&%(/2" HI%" G&EO&2*)*(/2" IH" *ASDBRIMER+" 187G" )GG/F()*&+" T(*A" *A&" H/1%" &;C&Y%(08&2%),"
FI2+(*(12G(+&2*(H(&+"&(E@E" GEE0&2*G? B-+#%B]")2+") GG/F()*&+"GF),C']|5" */C/IE%)CA(®)CG "2, 4-+#%BB"
5%/1CH'&%)E&+"18?"C&Y%01*)*(/2')2),LG(C)F%/GBA& *T/&; C&I6(0& 2% F*/%G"ZQ*(01,1G™LC&7"#2E1,)%"+(GC)%(*L[
%8&'&),&+"G(E2(H(F)2*'%&G1,*G I NT X") 2+ B)C"1"A)+")2") &%) E&" &2E*A"H" PN_"0G 7"F/%%&GC/2+(2E"/"

)2" &)%, L" C&%(/+" H" 187" +(HH& % & IEREGE.C/%*E2" C%& (/1G" .8" G*1+(&5EB!)CG" NR"T&%&" /F)*&+" (I *(0&."

T(2+/T "$&*T&E&2"@'PY__"OGTF/%%&GC/2+(2E*)*&"C&Y(/+"I$G&I'&+"(2"CU& (/1G" G BB

UA&" G¥)*(G*(F)," &HH&F*G" [H" &)FA" [H" *A&" G(;" 0)&*&ING)0)%&." G100)%(4&CY2%% B)C" I" T)G" /2,L"
FA)%)F*&%(4&+"$L")"0)(2"&HH&F*"IH"Q*(01,1G"*LC&"/2" IHHG&*" DB VES "W 2-+Gl")2+"F&2*&%" [H"E%) (*L"ZC"j"
_B__NJA)(%G"M)2+G[B)C'N'T)G" +(G*(2EL(GASE")"G(E2(H(F)2*"(2*&%) " +1%)*(/2"ZC"|"_B__S[')2+"#KJ"ZC"
i B__I["2+"T)G"0/G* GC&F(H(F"HI%"*A&"F/2+(*(12"M)2+"a_7"TAQIGROFEEGE2*"$&*T&&2"@" ")2+":N_.)OGB"
X"&;A(S(*&+"G*%/2E"0)(2"&HH&F*G"IH"#2E1,)%"+(GC)%(*L")G"T&, ") G"(2* &G I Y2CR BARFC) %) 08 RGHPB* &+
)%/12+":1_"OG"H/VFAL" F/2+(*(/2" JA)(%"1a 7T)G"C%&GE&2*"H/%")" /2E&%" C&Yo(/+TRE @R )*&%")2+"A)+" )Y E&Y"
#KJ" HI%"2/B6/*)*&+A)2"%/*)*&+G*(01,(Z+1%)*(/2C"|" B__ @ "/HHER] B__ S'#KJ'C'[' B_ I[BO2J++(*(27"A&"
H#2E1,)%"+(GC)%(*L"&HIGEEH/2E&YH/%8"A) (% @A) 2" M) 2+G"Z HHG&2T8Y6) F*(|BHH&F*-"C"j"_B 7SK[*"A)+"A(EA&Y"
CIT&Y%"HM2+G"*A)2'D A)(%G"Z(2*&%)F*(/2"GHH&IF*CT'_B_:"08&)2"5b? -'C'j' B__ @I&2), L7{*&A(S(*&52"
8)%, (896" F&2*&%"H"E%) PA)IHE2*8&%)F+(/ZHHE&RY" B_!@B"

2" A&"E%)2H)'&%)E&+"]82G7")C"a"ZdS:_ PY__"0G['T)G0)(2,L "CU%&G&2*"H/%"%/*)*&+"F/2+(*(/2GB"UA(G"0)C"G*)%*&+'
&)%, (EERG&*-"C'|" B__XI")G*&+" [2E&%"Z+1%YEIP_B_la[")2+"T)G"0/%&")F*()*&+"Z#KJI-'C'|"_B_@!['H/%"FA)(%G"
*A)2"A)2+GED2" ) ++(*(/27" (" & A(S(*&+"0)(2" &HH&F*G"IH"#2E1,) %" +(GC RPGE "B/ B |[1%)*(/2"ZC"j" B__["
)2+"#KJ"ZC""_B__I[7"), T)LG" (2"H)'/%" /H"%/*)*&+" G*(BEREL,)%" +(GC)%(*HERBT&I6&/2E&%" ) 2+H5* %/ 2E &6

J A)(%EA)2'M)2+G'Z(2*&%)F*I21%)*(/2'C""_B_@: "#KJ'C'|" B__@[B

92"G107"TA(,&".)C""(2+&;&+"+(HH&%&2F&G"/H"G*(01, 1GCLITE)E" GC&F (H(FAAMEFA)2+G 7" ) C X %o&H, &F*&+"
CY%/F&GG(2E"IH"1CY%(EA*")G"F/OC) %Y &/4+"G*(01,(7") 2+ MGT&F(), HI%"FA) (%G B"92"F/2*06) G* T)EG(2,L"
)GGIF()*&+T(*AG*(01,1G"%/*)*(/27")E)(2"C)%*(F L }#A"FA) (%GB

<H7 YA%IHA. EH Po-

Q(2F&"*A&"+1%)*(/2"IH"0)CG")%(&+")F%/GG"F/2-HTE2E+"2/*"FIOC1*& "R &%G& G/, 1*(/2G") F%/G GE EEY)C"
(2+8%'), G7"$Db)*A&Y%"'€%"*(08&" C&Y6(/+G"TA&2" &)FA"0) CITHAFL,)%,L"G*%/2E, L"&;C%&GG&+"Z(B&B7"A) YA (EA"5D?
2, 4-+HYD'GAITG*A&" (2'&%G&" G/, 1*(/2" FIOC1*&+"'€%"*A&" (2*&% Y@0G"*A)*'T)G")GG/F()*&+"T(*A".)C"I"(2"

) "HIL9%" F/2+(*(/2GR2F&".)C" 1" T)G"/2,L"FA)%)F*&%(4&+"$L")" Q*(01,1G" &FIBRIFG/1%F&G" T&YRIOCL*&+"H/%"
FA)(%G" )2+" A)2+G" (%%&GCE&F*(&" [H" G*(01,1G" /%@2A*(RBOL,1G" *LC&G" T&%&" )GG/F()*&+" T(*A" $(,)*&%),"
YF*()*(12G"[H"H1G(H/%0")2+" C/G*&%(/%" C)%)A(CC/F)0C),"EL%1GB"b/%" A)2+G")F*()*(/2G"%&)FA&+"CIG*&%(/%,L" (2
&H*"F),F)%(28"G 1, FlGB6&2*" G/1%F &G EIRE" T&Y6&" &;)0(28+" (2"*A&"C&Y%(/+BN_"0G7"(2+&CE&2+8&2* L"H/%"),,"



H/19%" F/2+(*(/2GBA(G" 0)C" T)G" )GG/F()*&+" 0/G*,L" T(*A" Y%oRERB(GCA&IE" )F*()*(/2G" H" *A&")2E1,)%" EL%1G" ) 2+"
08&+()," C)%(&*)," FI%*&P, 4-+#% [B 90C/%*)2* L7" *A&%&" T)GI")EE2(H(F)2*" %&F%I1(*0&2*" H" *A&" C%(0)%L"
GI0)*/G&2G/%L"F/%*&2+"C%(0)%L" 0/*/%" F/%*8IB&E"281%),"F1%%&2*" G/1%F &G " T&Y%&" G*%(>(2B/U* |BHEY%&2*
Z BB@ "0GT'TA(FA'T)G"&GG&2%(),,L"FA)%)F*&Y%(4&+"$LEEH)AEEY6(/%"*&O0C/%),"YF*()* (/2 B-+HY% FB"#2"
&;F&CH(/2"T)G " *A&"F/2+(*(12"JA)(%"1a_T7"H/%" TA(FA"*A&" (2'&%G&" G/, 1*(/2" (+&2*(H(&+")2")%&)" (2" *AGYH{EA*" 08+ (
)*&%),"*&0C/%)," /$&E2), L7".)C"a" ZSY B5a_"0G[T)G")GG/F()*&+"T(*A",&H*")2*&%(/%"*&0C/%),"G/ 1 YR/ _7"
UEA*"HY%/2*/C/,)%"GI1%F&G"H/%"JA) (%"1a_")2+"$(,)* 8B H) VG 1%F&G"H/%"$/*A"A) 2+"F/2+(*(I2 G B % (B

LE/-$$," %

106" H(2+(2EGAIT" *AY* 8" [H" A)2+G" )2+" FA)(%EG" FA)%)F*&%(4&+" $L" '&%6L" CEBE)NI%)," %&GCI2GEETEP
FI1%G&)2+" 2&1%)," G/1%F&B" 187G 7" G1EE&G*(2E" )" G*%/2E" /'€%,)C" $&*T&&2" 12+&B/ER(2EL." C%/F&GGR!"
UA/LEA"G/0&" C%&'(/1G" G*1+(&G" ),GI" F/OC)%&* /H" $/+L" C)%*G" )2+" [SR&F*ECXTYTAY" 105" 8" C)%)+(EQ"
+(G*(2EL(GA&G" (*G&, H" $LHAPHRERGB" b(%G*7" T&" 1G&+" SRE&F*G"*A)*")%&" 2/*" )G G/F () {&+ZR*A&)0)21),"
%&GCI2BR+") % ALYEH/ Y& RIE&F*&+"+/"* % (EBBY2G"(0C, L(2E'ALA) 2+ B"Q&F/2+P6%&GC&F*(&HA1,1G"
*LC&'GISRE&FATILG" A)+ "*A&" G)0&" %&GC/2BE*(/2GB" b(2), L7" (2" 1%+&Y& (D(2)*&")2L" (2*&%HEY&2F&" [H" *A&"
%&GC/2GB*A"0/*/%" (0)E&YI(2Y, (2E"*A&" A)2+" C)%*(F(C)2*G" TEIL&") G>&+"*/" Yo SUBEY 2B (‘& 2" +A)*" *A&"*(0&
FI1%G&"182G" (G™)>&2")E%&+(F*/%"H*A& " G&=18&2F&"IH"+(HH&I6&2* FIE2(*('&"CU/F&G GG " Y &F Y& +1%(2E
Fo%(*(F)," H/%" ]]5" G*1+(&G" */" FIOC)%&" F/2+(*(/2G"YARR=1)," %&E)%+(2E" 8U" )2+" &%6%6/ VAR &P F*" *AYAL
$&A)'(1%)," +)¥)" [H" A)2+G" )2+" FA)(%GE%E" (2+(G*(2EL(GA)BEE)%+(2E" 8UG" )2+" JFF1Y)F&G" G1U58A)"
+(HH&%&2F&G"/H"8?"C)BIFRB)2+G") 2+"FA) (RIB2/*"$&")* 0 ($1*&+"H(HHE&Y%&2F&G"(2"C%/F&GG(2E"GC&&+B

UA&"G&EO0&2*)*(/2")2),LG(G"/H" EYRI&Y6)E&+"]82G" HIFBCIL(EA*")2+"%/*)*&+"G*(01,("%&'&),&+"*T/"*(0&" C&s(/+G"
TA(FA'G*(011G" *LC&2+" )2E1,)%" +(GC)%A)+" +(HH&Y%&2*()," &HBI&E*B)%,L" CE&%MBE*T&E&2" » PN_" 0G7"
FI%%&GCIRE*")C"l ['T)G"FA)%)F*&96(4R4L"$L")2" &HH&F*'B{01,1G"*LCB2%& (/1G"]|5" G*1+(&G"/H"(G1),"
COIF&GG(2E"A)RS &), &+ *A)*" A& &, "C&WF&C*1),")2),LG(G7"GLFA")G"%)C(+"%&F/E2(Ga"JRHA&Y%" $/+L"
C)%*B)G'T&,,")GH&2*(H(F)*(/2"/H" A&'&, "ISR&F*"H&)* 1URFAYT (*A(2*A&"(2(*(),"Y _"0G")H*&%"G*(01,1G"CY%EXZ&2*)*(/
XP" BB('&2"A&"C1%&"&HH&F*'/H"G*(01, HEAYUJBH&Y6(4(2E"8) %, L"C%/F BT (2BRIG&H/% & GEE&OG /" $& %6 &, ) &+"
*["HAL" &Y%, L" %6)C(+" (+&2*(H(F)*(/2" IH" *A&" G*(01,1G TCUREWEHEBG*G" /%(&2*)*(/2BA(G" (2*896C%E&*)*(/2" (G"
G1CC/%*&+"$A&G/1%F&" F),(4)*(12")2), LGB AIT(2E$(,)*&%),")F*()*(/2G"(2"C)%)A(CCIF)0C),")2+"H1G (H/%MEL %(
$9)(2"%&E(/2G"*A)*" A)'&" $&&2" FI2G(G*&2*,L" (OC, (R)*E" F/+(2E" H" +(G*(2F*"/SR&F*' F)*&E/%(&G" ZG1FBT)G"H)F&
ISR&F*G"/%"$/+L"C)%*G['$) G&+"/2"C&UF&C*1),"FA)%)F-ERG*(FG"

] HH&F*G"/H")2E1,)%"+(GC)%(*L")2+")2" (2*&%)F*(/2"$&* T && 2B IGROL, 1G"+L'BBC&) %&T(*A".)C"N 7)2+"
*ALGE/2G (+&%6)$1)*&IFA) 2" *A&" C1%&" G*(01,1G" &HPEEIR)," C%& (/1G"]8?" G*1+(&G" A)'&" I$G &Y' &+" G(E2(H(F)2*"
+(HH& Y& 2F &G "$&*T&&2"1 CYo(EA*")2+"(2' &Y @+ ORIIZT6(/+G"G*)%*(2E")*'dS__"0G7")2"&HHEF'GBRFANGEF), L"
$&&2" HUH(SL+&+" */" BTY BM/T&'&%T TA(&*A&GE" G*1+(&G" G1EE&PB'REZE, &F/E2(*(&" FIOC/28&2*7" [1%"
G&ED&2¥)*(/2")2+" G/1%F&")2),LG&G" G1CEIYH2"*/" C%&'(/1G" 0/+&,,(2E" G*1+(&ETS"F" )*" &)G*"*A%&E." +(G*(2F*"
Co/F&GG(2E" G*)EQSE H(UEIIELZ@"BN_" 0G[' T)G" %&CH&G&2*&+"$L" )C"N" TA(FATNBL "CIH&G&2*" TA&2"
06/*)*&+"A)2+G " T&%&"0)2(C1,)*&+B"UA&"G/1%F&" [F),(4)*(/RRAYE)F*()*(/2"(2"* A& Yo (EAZHEY6(1%"C)Y6(&*), "FI%6*&s"
F&2*8%6&+"2"*AREL,)%"ELWTTA(FA" G1EE&GH*G"*A)*"*A(G" G&E0&2*" O(EA*" $&" WEAEREC*(),"+96)2GH/%0)* (/2"
H™*A&"0&2*),"(0)E&GEZ"H.89"G*1+(&G&")2E1, ) %"EL%1G"(G")F*('TTa&2"G1$R&F*G")%& " &2E) E§E 12FG C)*(), "

! N



R1+E0&2*BE1FA")GA&F/OC)%(G/2" [H" &2E*AG" %" )2ERBSBO*A)G'), G/ $&&2" FI2G(G*&2*, L" (+&2*(H(&+")G"/2&" [H"
*A&"0/G*"(0C/%*)2*"$%)(2"%&E(/2G"G1CC/%*(2E"08&2*),"(0)E&'Y80)2RF" (28" '@7NT@Y &"H/124)2E1,)%"EL%1G"
JEFO)*(2 "(%%&GCEF*(&"H"G*(01, 1B 2-CR,L" (2" *A&" % (EA*' AGO(GCA&Y&T" TA(FA" (G" FIOCKR (S A(ERSE &, 7"
G*(01, 1E2+&C8&2+&XE%IFLGB)*"+8&C&2+G"G*%/2E, L"/2"* A& "% (EA*'A&O(GCA&Y%Eh G " GECRW(IA IEBIC)*(), "
*0/6)2GH/%0)*(/2GB"

UA&"C%&EG&2FQTHX" G1EE&G*G")"+(G*(2F*'FIE2(*('&"FIOC/ZRGI2F&" (* IFF1%@(ER(H(F)2* 8% *A)2" ) C"NI"
)2+ X AG(2*Y6)F*(/2"$&* T&ER*(01,1G™LOR+")2E1,)%"+(GC)Y6E)+")"+H(HH&Y%&2* &HH&F*"/2" (*G" (B BRIES.
N"T)G"C)%*(F1,)%,L"G&2G (*('&"*/"*A&"CU&G&2F&"IH"Yo/*) * &k I EPBTE CY/F&GG&G") G G/F()*&+ T %&."

*A&"FARY"A)TE& &%), *A&YS") GCEF*G"G1FA")G"+1%)* (/27" IHHG&*")2+"#KJ"+(HH&Y6&2*()*&+"*A(G"0)C"$&*T&&2" 1
)2+"06/*)*&+"G*(01BA(G"0)C"), G/"A)+"+(G*(2FL%%&RH Y% F& T (*A"Yb(EA*"*&OC/IBY()*(/12G" HI%"%/*)*&+"FA) (%G 7"

)2+" &H*"*&0C/%),")F*()*(12BH1%") X AKYEI2-+(*(|2GBIA/LEA (" (G"+(HH(F1,*"*/" (+2/E&F (H(F"FIE2(*(&"CH/F&GGT"
*A&" *&OCI%)," JF*()*(/2G" )2+" *OZF/1%G&" H" )C" X" G1EE&BY*" *A(G" G*)E&" O(EA*" $8&:,&')2*" HITB&0)2*(F"
F,)GG(HR)2"H" %/*)*&+")2+" 1CY%(ER01, (B2")FF/%+)2F&" T(*A"*A(G 7" QFA&2+)2")R&%"Y "GA/T&+"*A)H*&%"

&)%,L" )2+" %)C(+" (GR&YF&C*1)," CU/F&GG(2E" [H" *A&" G*(GILY,G2+" G&O)2*(F" &2F/+(2E F/2*(218G")2+"

&'&2*1), L"*&0C/I%),,L"/' &%) G T(*Al)*&HFF1%%6 (382" C)**&%2G")GG/F()*&+"T(*8B "

)C"a" (2+(F)*&G"*A&"(2'/, &0&2*" 1" *A(%+"F/E2(*('&"GLY6/FEGTA(FAGD)(2,L" C%E&G&2*"H/%"%/*)*&+"F/2-47*(/2G
(%%&GC&F+('&" [H" G*(01,1G"OLTRBS" /F),(4)*(/2" )2),LG&G" %&'&),&EY%(2F(C)! W(EACY&HY/2¥)," JF*()*()2G 7"
0%&)FA(2E"HY6/0™ A& % (EA*BREDEH(), L™/ T)%+*A&")2*&%(/%"F(2E L, )*& ELIYRIGH2*8%(/%" IF),(4)*(/27"*/E&*A&Y%"
T(-A*A&Y6&, ) (&, L" )*&" IFF1%%&2F&"[HAYNG"F/IOC)*($,&"T(*A"+&F (G(/2"C%/F&BRYT+"*/"% &G C/2GE,&F Q"
YBUA(Q2*&%CY8*)* (| 2ABECI%*8HL"CY& (I1G" G*1+(&G" TA(FA" AGE(,)%, [+ &2+ (H(&+" YR&F*%/CALG(/,/E(F),"
FI0C/282% GIFF1%%(2E") 884 C)*()*%)2GH/%0)*(/2€1%(2E" .8 Y B"

UA&" 0)(2" =1&G*(/2" OF()*(2E" *A(G" G*1+L" T)BA&*A&Y%" .8" [H" ISR&F*G" (G" E%/12+&+" T(*A(2" 0/*/%" &B'L,)(
Co/IF&GGEA*0(0(F")F*1),")F*(/2GB#2")2G T&%" /" A(G"=1&G*(/2"%&G*G" BT /)GG LOCH(/2G-"H(%G*7"*A)*" 8"/H"
A)2+G")F*()*&G"0/*/%" CYIF&GG&G"G(O(JRIBE" F*(')*&+"+1%6(2E " YB)Z " F*(/2G "G&F/2+ 7"+ A)*" 8"[H"I$R&F*G"
(G"GLHH(F(&2*,L" G(0(,)%"*/" .8" [H" A)2+G(HEEEG&." G)0&" 0/*/%" CY%/F &G CBEEDY+(2E" *A&" H(%G*" ) GG 10C*(/27"
H12F*(/2)," (0)E(2E" G*1+(&G" C%/'(+&" I'&%TA&,0(2E" &'(+&BF%" ['&%,)CC(2E" [FH(/2G" $8&*T&&2" C&Y%H/%0&+"
JF*(2G 7" (0)E(2&+")F*(/2G")2+" 8" H"$/+L"C)%*@""@N @I BHYY. (x(/2), L 7T*A&YHE" (G"+(%&F*"$&A)' (1%)," &' (+&2F&" HI%"
/'8%,)CC(2EFIE2(*('&" CUIFEGGEG")F*()*&+"+1%(2E"%&),")F*(/2") B3I28%) %L /") T(+& L"A&,+" (&T7"*B&)%,L"
0/2//2/1G" (2F%&)G&" /M 8UG" T(*A" (2F%&)G(ZEEL,)%" +(GC)WELC(F), L" I$G&I'&+" (2" .8" G*1+(&G" +/&G" 2/*"
G1HH(F(&2* L" RIGEHEYEY%,)CC(2E" FIE2(*(&" CUIF&GGEG" $&*T&&2" 8" )2+" %&)," F*(/2B" UA&" %&)G/2" (G" *A)*"
FIE2(*('&"GLG*&0G"F/1 2" C%(2F (G301, )*&"FI2*(21/1G J0/+),"CU/F&GGE@G1FA")G") "GO/ A" F*(/2[$L" 1 G (2E"
+(GF%&*&7" FI2F&C*1)," [%" C%/C/GOHEI%&G&2*)* (B T& &Y% TS&A) (1%)," G*1+(&G" A)'&" GAITZA)*" 0//%"
JFFC(FL")2+"8 "CY%/+1F&"),0/G*"(2+(G*(2E1(GA)$,&"C)**&%2G TA&2"0/*/%"%6/*)*(2") 2+".8")%&" +(%&F* L"PKIC) %o &+"
)2+ &'82" (2*&YHEWF A" &)FA" FALYe" TA&2" *A&L" JIB&H " (2" ICCIG(*&" +(%&F* (/28 -BUARGE" H(2+(2EG" G*%/2E, L"
G1CC/%*"*A&"FI2F,1G(/2"*&Y2/*"12,L"g0(0(FGh"%&),"0)21),"%/*)*(/27"$1**06 1, LIBATE/%*(F),"%&G/1%F&G") G T&, "
)G"12+&%, L(2E"FIE2(*('&"FIOC/2&2*GB

8&E)%+(2E"*A&" G&F/2+")GG10CH (0" & &F*%/CALG(/,/E(F)," %&GIFTG*A)*" 8" [H" ISR&F*G")2+" 8" /H"A)2+G"
)%6&"&;&F1*&+"(2")"G(0(,)%"G&=1&2F &"H"CY%/F &G GREITHRITEA" *A&"*&0C/%)," G&E0&2*)*(/B1'|5"C)**&%2G"
G1EE&G*G"™A)*".)C"N"T)G"C)%*(F1,)%,L"C%E&G&2*" HI%"%/*)*&+"A)2+G 7" *A(G"(G"08%6&, L") "%&, )*('&"+BIH&Y%&2F&")

! X



&F,1+&" C%&G&2F&" [H"*A&" C%/F&GG(2E" G*&CG")GG/F()*&+" T(*A"*A(G" 0)C" (2" *AR BREHEB/LF()C"N" (G
C)%*(F1,)%,L"(2*8%&G*(2E"T(*A"%&G CRISG($/RR/,'&08&2*"[H"0/*/%" C%/F&GGSE&F)1G&"G/1%F&")2),LG&G"H"
*A(G" 0)C" 2/ 2,L" %&'&),&+" JF*()*(12G" IH" *A&" Yo(EA*" )2E1M6IGET7" $1*"),G/" IH" +/%GYH(0)%L" 0/*/%" )2+"
GI0)*/IG&2G/%L" FI%*&;"ZGRE1%&" Y [B" UAGIBEG/1%F&G T&%&" CI&G&2*" HI%" $/*A"+LC&G" IHB3*O)L (38"
(2*8%CY%E*&A)AG) L*/O)*(F" JF*() (2" H"  O/*/%" %&C%&G&2*)*(FPTo(2EA&GC)*()," *%)2GH/%0)*(/2" IH" 0&2*),"
(0)E&GBI1%"H(2+(2EG"*A2UE2,L" F/OC,8082* C%&'(/1G"H.89"G*1+(&G'GA/T(2E*A)*'$%) (2" %&E(/2G"2&F&GG)%L"
H/%" 0/*/%" &;&F 1*(/2%6&" %&F %1 (*&+"+1%(2E" .87"$1*"), G/"BRITFA(G" )F*()*(/2" IFF1%G" G(01,%)2&/1G, L" T(*A"*A&"
%(EA*")2E1,)%"EL%1G7")"$%)(2"%&E (/2" A" (G"F%(*(F),"H/%"GC)*(),"F/E2(*(/2B

+06-942:.%)

i196"G*1+19%& &) () %E&, L"/'&%,)CC(XE%/F&GG(2E"G*)E&G")2+"G/1%F&G"/H'|5")F*('(*L"TA&2"C)%*(F(C)2*G"C&Y%H/%
8" [HI$R&F*G'/%"A)2DBBE%&E08&2* T(*A"C%E&. (/1G"G*TFEG&2*(H(§2"8) %, L"CY%/F&GG (2E"G*)E&"+(HH&Y5&2*()*(2E
$&AT&E2" *A&" *T/" G*(01,1G" *LC&BTFA" (G/0C)*($,&" T(*A')" %)C(+G*(01,1G" F,)GG(H(F)*(/2" 0&FA)2(GOB" \&"
)++(*(/2),,L" +&GF%($R%E&" ) * CHIF &G G (TR)E&@H&H EEE*A&" GC)*(),"*%) 2GH/%0)*(/2")GG/F () *&+"T(*A" .8")G"
T&,,")G"+&F(G(/2'C%IF&G G &G Y& Y&EC/2G&"CY/EY)00ARR, L 7I1Y6+)*)" GAIT*A)*/2& IH*A&GE")*&%" G*)E&G"
E&2&%)*&G*()*(/2G"IH*A&"%(EA*")2E 1,)%"E)261GY(0)%L"0/*/%B/0)*/G&2G/%L"F/%* & BA&GE&"H(2+ (AR &F)*&"

AV 8"HSRE&F*G")2+"$/+L"C) %8G8 F % 1 E( L % &CI6&GE2*)*(/2G") 2+ S G")2"&01,)*(/2"/H" /TP&'&,"0/ */%"
C%/F&GG&GB

H#(2"5% %
P#&'.9.7#-"))

UTE2RG (;" %6 (ER)2+&+"A&), *AL"C)%*(F(C)2*G"T(*A"2/%0),"/%"F/%PiEE488)," (G(/2"C)%*(F(C)*&+"*/"*A(G"G*1+LB"
I1"C)%*(F(C)2*" A)+")" A(G*/%L"H"2&1%/ JE(F),"I% ALBURF"+(G/%+&%GB"<1&"*/"A(EA" &I&E(E A& ||5"+)*) 7"

2" G1$R&F*G"T&%&" &:F,1+8&+" HI%/0"*A&")2),LG(GB"<)*)" H%/0"*A&" %&0)(2(2E" 1a" C)%*(F(C)2*G" Z!!" H&BN&G[" ) E&+"
L&)%G"Z."["@YB:7"Q<"["YB@S['T)G"1G&+"H/%")2), LG(GB"UA&"G*1+L"T)G")CC%/ &+"$L"*A&"[*A(F),"JIOX& G (/2"H
F)2*/2" [H" 5&2&') 7")2+" ),," %&G&)%FA" T)G" C&UH/%0&+" (2" JFF/%+)2F&" T(*A" %8&,&)2*" E1(+&,(2&GWY%HEEL,)*(
2)%*(F(C)2*G"E)'&" T%(**&2" (2H/%08&+"F/2G&2*"$&H/%&"$&(2B"&2%/, &+

C'.824.)#-=)789%90=280

M)2+G")2+"FA)(%G" T&Y%&" 1G&+")G" %/*)*(/2" G*(01,(B" BDEE" (G" ALC/*A&G (48+"*/" %& ) "B G*Y%o)*&EL" ) 2+"
*A&YH&H/%&" (G"F/00/2,L"1G&+"/")GG&GG".9" MBI F& *A(G"*)G>"%&=1(%&G"C)%*(F(C) 2*G"+/" (+&2*(HI2)"A) 2+"GA/
(2")2" LC%(EA" %" %/*)*&+" CIBTE" FAIG&"FA)(%G" H/% *A&" FI2*%],"FI2+(*(/2"$&F) 1G&"*A&L"F)2"&)G(,L"$&" G&&2")C
1%(82*&+"*" *A&" &H*" [%" Y(EA*" TA&2" GAIT2" (2" *A&(%" F)2/2(F)," ZLCY%(EAM" CIG(*(/2B" UA(G" &EQLIZE3" *A)*" C)!
C%/+1F&+"*A&"G)0&">(2+"TH"%&GC/2G & H/%"$/* AL C&G"H IO LAG) H/% *A&" &H*"A)2-+W, &H*T)%+"/%6(&2*&+"FA
)2+" 0%(EA*P" H/%"*A&" Y(EA*" A)2+WOb(EA*T)%+" %6 @BIEHTFRRPREES, )F>") 2+ TA(*&" CAHE%)CAG" /H" *A%RE" Y%(EA
A)2+G"Z*T/"H&O(2(2&87"12&"0)GF 1, (2&['G&&2" B)W27")2+*A%&E" +(HH&Y%6&2*"*L C&G "B @A G*(01,1G™*LC&"
)"0(%%/%"(0)E&"T)G"CY%/+1F&+")2+"H/%"&)FA" &H*WY%(EA*'G*(01,1G")"%/*)*&+" &% G (/2")*"G )Y HIGRA QP

Z gq7"N_q7"'@_q7"'a_q7"@S_q7":__q['T)G"F%&)*&+B"Q*(01, (| E2E*@RBB" /2E&%");(G"ZINBIq"),/2E " *A&(%" GA/%*"
)i(G[")2+"T&%& " GAIT2"(2"EYBRE),&"/2"$,)F>"$)F>E%/12) B

I a



2)%*(F(C)2*G"T&Y%& &G *&+"(2") "BV T|5"FA)0$&%B"Q*(01, ("TE&Y%& 'CY&GE&2*&+"F&2*%), L"/2")"FI0C1*8%"GF%&&
JE)*&A" YX" FO" (2" HY%/2%" [H" *A&" C)%*(F(C)2*G" FGIAME" F5+1+(/[" GIH*T)%&7" TA(,&" ]|5" YR (2EG" T&%&"
F/2%(21/1G,L"%&E(G*&%&+B"92"/%+&%"*/"H) %" .9" (2"*A&"A) 2+"%/*)*(/2") G>"T&" +(+"2/*"08&) G 1%&."0) 2{DEIBE) F*(/2"
ZTA(FA"O(EA*"(2*&%HE&Y& T (*A".9"(2', (2E"*A&"A)2+G[7"$ L CIAFRGH?)%* (F(C)2*hG"A) 2+ G " T&%&"C, ) F&+"/2"*A&(%"
>288&G")2+"F/'&Y& T(*A")"F,/*A"*/" C%&'&2*" G1$R&F*G"H%/0" //>(2E")*" *A&(%" A)2+G" TA(,&" C&%H/%0(2E"*A&"*)G>E
1%),"%&GCI2G&"T)G"%&F/%+&+"T(*A")'0(F%/CA/2&"C,)F&+")$/1*"L_"FO"(2"H%/2*"/H"*A&"C)%*(F(C)2*Gh",(CGB

O&H/%&"%122(2E"*A&"&;C&%(0&2*7" C)%*(F(C) 2@V )HR& E&*"H)0(,()%(48+" T(*A™A&"*)G>B" FA"*%(),"$&E) 2"
T(-A™A&"CU&GE2*)*(/2"IH") "F&2*%),"H(;)*(/2"F%IGG "FHIG"*/" (2+(F)*&"*A&"1CF/0(2E"G*(01, 1 GB" A6 T&Y%&."
)G>&+"*/"0)(2¥) (2" H()*(12" 12" *A&" F%IGG")2+"+/"G1CC%E&GG"&L&"S,(2>G"+1%(2E"*A&" *%(), GB" UA&" %6/J(/2" G*(01, 1
*A&2"CYUEGE2*&+"H/%"@___ "0G7")2+"C)%*(F(C)2*G"E) &"*ARIPGC &B) AT & TE&Y& 2(28."*%(),G"HI%"&)FA"%/*)*(/2),’
+HGC)%(*L"Z_m7"N_m7"1@_m7"a_m7"@S_m7"__m[")2+"G*(01,1G"%(&2*)*(/2"Z, QA NIVAEAIVS A2 (ARG 1, *(2E"
(2"_a"™0%(),G"C&%"$,/F>B"M)2+G")2+"FA) (%G T&%E&" OBECRL2EH'S, /[F>G 7" T(*AH('&"S,/F>G"H"&)FA"G*(01,1G"*LC&B
M), H"H™*A&"C)%*(F(C)2*G"G*)%*&+T(*A"A) 2+ G I ARM A FA) (% GB"2)%*(F(C)2*G' T&Y%& ™/ +RRPRGCI2GEG"
g%(EA*h")2+"g,&H*N"T&I6&"), [T&+")2+" T&Y%&" (2G*% 1 F*BeH) G )2IEHE, L") 2+")FF1%)*&,L")G" C/GG($,&B"])FA"S$,IF>"
T)G"H/,,[T&+"SL")"GA/%*"$%E&)>T")2+")", ) % E&Y" SRR T 21+&G['T)G"), /T&+"$S&H/%&" G*)%*(2E"*A&"G&F/2+"A),H"/H"
*A&"&;C&Y(082*B

KO3#/.%&HA)#-#4(:0)

%6),"%&GC/2G&G " T&Y& Y &E(G*&Y6&+"(2+('(+1)/H" @ H(, &I "G*)%*(2E") ") %E&*"/2G&*B"8UG") 2 CREGR/BE"
)2),L4&+" [HH,(2&" T(*A")" F1IGH)+&" GF%(C*" (2" #Ur#O7" TA(FA"),,/T&+" 0&)G1%(2E" AR/ BH" *A&" %&GC/2G&"
(2+((+1), L"T(*A")" GROD1*/0)*(48&+" CY/F&+1%&B"|%%/%" %)*&G")2+"8UG" ZF/%%&F*"*%(),G"/2,L[" T&Y%&")2),L4&+" T
%&C&)*EB&)G1%&G")2),LG&G"H")%()2F&" Z%#licH[' T(*A"*A&" TRNSRE&F*G" H)F*/%G" Q*(01,1G"*LC&" ZFA) (%WA)2+|
)2+"#2E1,)%"+(GC)%(*L"Z_q7"N_q7"1@_q7"1a_q[B"\A&I6&")CCY%/CY()*&"*ABI SEMEERVAE/ %% &F*(/2" T)G")CC, (&+"
*1"FI% & F*" H/%" GCA&Y6(F (L™ (/,)* (/2B B2 HE Yo YRV %6 & F*&+" C) (YRRIG*G " T&%&" C&YH/%08&+" /2" A& A(EALG*
&'&,"G(E2(H(F)2*"(2*&%)F*(/2GB

00?)#9Q2.:." %o-)#-=)7&BH &%90:: ., )

J2*(211G" AEAP-&2G(*L" & &F*%/&2F&CA),/E%)CAL" Z]J5[" %&F/%+(2EG" T&%&" YF=1(%&+" 1GE2G22& YN
0%)(2'(G(/2")F*(IM)0C"GLG*&0"Z0%)(2"2%/+1F*G"50$M7"5&BMT)0C, (2E"H%E&=1&2FL"H"___ "M4B"<1%(2E"]5"
(2G*),,)*(I127"&,&F*%/+&" (0C&+)2F&"T)G">&C*"12+8%" @ &FRI8. &F*%/+&B

115"+)%)"C%& FC%/F&GG(2E'T)G"C&Y%H/%08&+"(2"3)%*//,"G/AFTRGENIWG (*&GBE//E. . &BF/OWG (*&WHS O BWRRAS*//,

115" T)G"H(,*&%&+"RER&"$&*T&&2"")2+":_"MAB"|C/FAG"H%/0"__"0C4&*(01,1G"/"N__"0G"C/@3*(01,1G"T&%&"
FI2G(+&%&+"H/%"*A&"187G")2),LG(GBEBEFAGT&%&" (G1), L"(2GC&F*&+"*/"&;F, 1+&"&CIFAG"FA)UBF*RBAL"
C&G&2F&" IH")%*(RERES,(2>G" /%" 0/'&0&2*G 7" 01GF,&" F/2*%)F*(/2G 7" GT&)*(2E" /%" &2'(%/208&2*), TH) BSR&G
&;F,1+&+B"#%*(HIP6&&. " &CIFAG T&Y%&.") &%) E&+"C&Y"F/2+(*(/2"HI%"&)FA" G BB RARB)DERE/) F%/GG"G1$R&F*G 7"
$)+"FA)22&,G"H%/0"&)FA"C)%*(F(C)2*"F)%%L (2E"%&C&*(*('&")%*(H)F*G"+1%(2E"C%/,/[2E&+"C&Y6(/+G"T&Y&" (2* &%
28&(EA$/%(2E"&, &F*%/+&G"1R(BE, (2&" (2*8&%C/,)*(IK!_t"(2*8&Y%6C/,)*&+" &, &F*%6/+ &R

#2"YoHlicH T(*A"A&" H)F*/%G" Q*(01,1G"*LC&")2+"#2E1,)%" {(GTIR/ T&+" 2/" G*)*(G*(F),"+(HH&Y&2F &" $&* T&&2" *A&."
210$&%"/H"&CIFAG")FF&C*&+"H/%"8&)FA"Q*(01, 1GHkCAEIL7"C'j" BXIN7"uG" B a[7"$1*'%& &), &+"ERA(H(F)2*"
&HHE&F* [H"#2E1,)%"+(GC) U klAZdXB @ 7" C"K"_B_ 12U B:[B"2/GRA/F"*&G*G" GA/T&+"*A)*"*A(G"+(HH&Y&2F&" T)G"
+1&"/")"G(E2(H(F)2* " /T&%"210$8%" [H"F/%%&F*"%&GC/2G&G"H/%" G*(01,("%/*)*&+"$L":__ qBE)2e[ (& BEDH"(
C'K"_B_![B"b/%"*A(G"%&)G/27"]|5"+)*)" T&Y%&"I2,L")2),L4&+"HI%")2E1,)%"+(GC)%(*(&G"_m")2+"la_m7")G"A)G"$&&2"+

| N



(2'G&'&Y%)C%& (/1G"G*1+(&GB"UA(G"%&+1F&+"]|5")2), LG&G"*/"*A&"HI, I T(2E"H/1%"&;C&%(0&2*),"F/2+(*(/2G-"IA) (%"
M)2+"_q7"JA)(%"a_q7"M)2+"la 4B

20%SHABT 4. 2=0)#-#4(... )

Ul +&*&%0(2& " TA&*A&Y" Q*(01,1G"*LC&T"#2E1,) %" HBQYMP AL (2*&Y0) F*(/2"H"$/*A"H)F*/%G" (2+1F&+" G(E2(H(F)2*
187" )OC,(*1+&" +(HH&%&2F&G" )F%/GG" *A&" TA/,&" & &F*%6/+&" G&*7")" T)EHIAIORIIA(F" %&CEPEIG1%E&G"
#licH#"T)G" C&YH/%08+)G"&;C,/%)*/%L")2), LG (BHFA"*A&"Q*)*(G*(F)," U/, $/;"HI%"], &F*%(F),"1&1%/ (OFEZDU]I™
AC-WW+/(BI%EW! BY @a!W4&2/+/BMNER)C(,L Pr(G&"8&%%/%" ZO\|[' T)B2*%/,, &+"*A%/1EA"$//*G*%)CC(2E"ZI"j"

| "C&%01*)*(2G[" HI%" )" G(E2(H(F)2F&" ,&&,"V"|" B_YB" 92")++(*(/27" T&" )CC,(&+" F/2G*%)(2(2E" FIRERY%()" %&E
&,&F*%/+&" F,1RBUE" Z/2,L" F,1G*&%G" F/2G(G*(2E" /H" 0(2(010" G& '&2" 2&(EAS/%(2E" &,&F*%6/+8&G" T&Y%&" %&*)(2&+]
*&0C/%),"F,1G*&%6(2E"Z/2,L"+(HH&Y%&2F &G "*A)*' T&%& FI2*(E1/1G")F%/ G @S BE@ T&%&" ) FF&C*&+[B

ONP):0,80-'#'.%-)#-=):#'..". O#4)#::0::80-" )

U/ (+&2*(HL"C&%(/+G"/H"G*)$,&"GF),C"/,*)E&"FIPHRELZGF),C']|5"*/C/E%) CA(&G" /%" gO(FI%/G*)* &G HE)2H %6 &."
*A&"+(HH&Y&2F &G $&* TE &2 A&"&:; C&IH(0&2%),"FI2+(*(I2 G TR G LED&2*)* (2" T) G "C&YH/MBBEN BN/, /T(2E"
(G1),"(2GC&F*(/2"H™*A&'E./$),"H(& +'CIT&Y%" 222G G(0(,) % (*L"F1% ' &G"H") &%) E&+"]82G "H/%" *A&"H/1%"F/2-+(*(]2G"
ZIA)%GWM)2+G™_qW!a_q[' T&"%&G*%(F*&+"*A&" G&E&2*)*(/24 IS8T RBLY(/"0G")2+"Y__"0G" C/@2G&*B"
UA(G"),GI"),/T&+"1G"*/"HIF1G" /2" & &F*%ICALG(/,|EGRE2), G"*A)*" T&I6&" %&, )*(‘RA/21)0(2)*&+"$L" CU/F&GG&G"

%8, )5 &+"+/"A&"&%S$)," %&GC/2G&" Z*A&"H)G*&G*" % &G C/2G & MG E(BREH&G L, *G[B"b/%" *A&" G&EO&2*)B(/27")" >
08)2G"F,1G*&%(2E"),E/%(*A0" T(*A":__"%)2+/0(4)*(/2G" TG8&+7"TA&%&S$L *A&"0(2(0),"+1%)*(/2"/H"0)CG"T)G"G&*"

*[*: "0G ")2+" F,1G*&%" G/, 1*(/2G" %)2E(2E" H%/0" 1" */" :_"F,1G*&%G" T&ZAE+ EGO BNUAL" /C*(0),210$&%" H"
*ICIE%)CA(F" F,1G*&%G" ZA&2F&H/Y%*A" *8960&+" gO)CGh[" *A)*" $ECA& SEIRHBRIL)E&+" 187G" /H" *A&" H/1%"
FI2+(*(12G"T)G"+&*&%0(2&+"T(*A") 0FEY6(*&%(/2" TA(FA" (2*&E%)*&+"*A& " %&G 1, *G"/H"G&'&2" (2+&C&2+&2*"IC*(0(4)*(
Fo(*&IE"

UI")GG&GG"G*)*(G*(F),"+(HH&Y%&2F&G" [H A& 1S3 J@BAOFC G $&* T&& 2" *A&" +(HH&%&2*"182G" F/2+(*UBBFG*)
)2),LG(G'T)G"C&Y%H/%08+"1G(2E")"*/C/E%)CARE) D& Y%o(F'Z YIS &+['%)2+/0(4)*(/2"CY%/F &+1%&"(0C, &0&2*&+"

(2" 8#5K" G/H*T)%&¥B" UA(G" )CC%/)FA" &), 1)*&G" H/%" &)FA" 0)C" *A&" G*)*(G*(F), F&MPETERER" F/2+(*(/2G" $L"
C&Y01*(2E"H/%")"+&H(2&+"210$&%" H" *(0&G"*A&"+)*)"IH"*A&"E%)2+") &%) E&+']8?GB"UASR) &R0 2) (5 (G"
F/OC)%&G"*A&" C%&G&2F&" [H"F,1G*&%"0)CG"*/"*A&" +(G*%($1*(/2" [$*)(2&+" 12+&%"*A&" 21, " ALCI*A&G(GB" UA(G"
F/2*06/,,(2E"b\]"A)G" A(EA&Y" G*)*(G*(F)," CIT&Y"*A)2" (H" (*' T&I6&"$)G&+"/2" (2+((+1),"G1$SR&FZGA" 1B ZG B
AEA™)%()2F&B"\&")CC,(&+"]___ "CRIOI¥)*(/2G")2+"G&*")" *A%&GA/,+" IHIERER */"C"|"_B_YB"UA&"+(HH&Y&2F&"
$&*T&&2"0)CGIGE(&2" (2"+8&%60G" H" G(;" C)%)08*&%G-"H(%G*" Z/2G&*[" 2B &I GRHE 2082+ [H"*A&"|82"+/"+A&."
0)C7"+19%)*(/2"Z08&)2" H"*A&"*(0&" C/(2*G") GG (E28&+"{QZE0)C[7")%&)" 12+8%" " *A&" F1%'&" Z#KJ " +&H(2&+")G"*A&
G10"/H"5b?"+1%(2E"),,"*(0&"C/(2*G")GG(E2&+"*/"*A&"0)C[7"F&2*8%"IH"E%)'(*L"Z (BB Z*IBRGB()*&+"T(*A"*A&"
F&2*&%"H"*A&"5h?")%&)[")2+"08&)2"5h?"Z+A&") &%) E&" G*%&2E*A"H")F*()*(12")F%/GG"),,"0)C"*(0&*B/(2*G[

007?):%2890)4%9#4.E# %-
92" [%+&%" *" &GH(0)*&" *A&" 2&1%)," F1%%&2*" +&2G(*(&G" 12+&WBEYZEIHEY)CA(&/S*)(28+" T(*A" *A&"
G&EO0&2*)*(/27T&" FIOC1*&+" )2" (2&%G&" G/, 1%(/2" 0)*%(;" 1G(2E" G*)2I%+" /T" %&G/,1*(/2" & &F*%/0)E28*(F"



*|0/E%)CAL'GHS]JU#"  X-7"TA(FA'F/2G*%)(2G"™A&"(2'&%G&"G/,1*(/2"$L"0(2(0(AREHREYo+8&%"GC)*(), "+&Y%b(')*('&"
IH" *A&" F1%%82*" G/1%F&" +(G*% (30 (R4&" GC)*()," FIAL%&2F&IR" 1G&+" )G" A&)+" 0/+&," *A&" ./2*%&,),"
1&19%/,/E(F),"92G*(*1*&" Z.19["*&0C,)*&(2F, 1+(2E" *A&" F&%&$&,, 10[" ) 2+" ) CCABK/F), L" QCA&Y%(F)," /+&,"T(*A"
#2)*10(F),"J12G*%)(2*G"ZrQ #I[' TA(FA"%E&GC&F*G" /F), Yh&2E&G"IH"G>1,,"*A(FRIMBERF*G "H/%"E, /$),"%&G (G*('(*L"
Y,1&8" X B\&"+&H(2&+")"E%(+"FI2G(G*(2E" IH'BY,1*(12" C/(2*G"+(G*%($1*&+"&=1),,L" (EIA)&"0)*&%B" J/2G(+&%(2E"
*A&"I$*) (28+"+96) 2G H/%0)*(/2"Z(2 &% G &["'0)*%(;"H/%" &) FA"G 1 SREF{ 2 FB @+ (2" A& "G/ 1% F &' GATIREB7"+&0C ) *&."
$9%)(2['&)FA"&CIFRI%%&GC/2+(2E*AE "H/1%"&; C&Y6(0&2%),"F/2+(*(/2G "RASWM)2+G7"_gqW!a_q[B"\&*A&2") &Y%)E&+"
H/%" &)FA" G1SR&F*" *A&" (2'8&%*&+" &CIFAG" $&,/2E(2E" */" *REHGNIRT" ) 2+" H(2), L" FIOC1*&+")" E%)2+") &%) E&."
JF%/GG"G1$R&F*GB"UA(G")CCY%/)FA"2/%0), (48" ASARTRIGEWE2* +&2G (*L")F%/GG"),,"G/, 1*(/2"C/(2* G R4S /% %&
H/%"$)F>E%/12+"2/(G&T"%&G1,*(2E" (2")2" (2F%&) GRA QTR 6)*(/") 2+" (0CY%/ &+" +&*&F*(/2" H"*AIG&" G/, 1*(/2"
Cl/(2*G™A)*"&A($(*"0);(0),")F*()*(/2" VB"

QC&F(H(F"™*(0&"T(2+/TGHMI1G'&%)E&+"]82G "(2"*A&" (2' & %G & " GC)F&" T&%E G&, &F*&+"*/" (G 1), (A& KE"YFF(')
*A&" 281%/2)," GIL%F&G" $)G&+" 12" *A&" %&G1,*G" [H" *A&" G*)AG* L IA)EG" $&*T&&2" F/2+(*(/ABBS&**&%"
FA)%)F*&%(4&" *A&" 2&1%/2)," GIINELGTIFA" T(2+TG7" 1,10&G" %&CH&EGE&2*(2E" *A&"(JE*(P'&" *A&"
AYHCEYF&2*(,&" TEY&" & Yo)F*&+"(2":_"0G"G*&CG7"H/%"&)FA"F/2+(*(/2B

0% 1), ¥)7,*,(3:% UA&"+)*)G&*G"E&28%6)*&+"+1%(2E"* AN, &"HY6/0"*A&"K2( &% G (*L"/H"5&28i) %6 &*)"
%&C/G(*/%L"1G(2E"*ALG@G-A*CC-WW+/(B/%EW! B@N_:XWL)%&*)-1/>G 1*(ES4)EASYZSE@NAA(H)*)["
)2+ "AP*CG-WW-+/(BI%EW! B @bE*MWHA XSF@X'$0SAX=HSH/ESRHESH)*)B "




SHEHHHIHS %
%
UA&,&27"|B"5%/12+8&+"(2"*A&" T/%, +-"+& &,/CO&2*), (BGEH"*A&"&0$/+(&+"0(24B*#-9('@"R@a"Z@ " [B

0)%G),/17"rB"\B"5%/12+&+"F/E2(*(/AB"2)NO/)P:(93%4 "EJ7"NIDENSY 7"
+(-]_BISNW)221%&BCGLFABY"B!_:__NB_“N:"Z@__a[B

<&A)&2&T"QB)HABNIT" &)%2(2E"™/"%&)+"FA)2E&G"*A&"FI%*(F),"2&* T/V{GHIBIZo+", ) 2E1)E&BCI.0-90"BBK": YA P
IINS7"+/(-!_BI@NWGF(&2F&BII"SIS_"Z@"! [B

#2+8%G/27" B"rB"18&1%),"%&1G&-"#"H12+)0&F) 2(2)*(/2),"C%(2F (C,&"/H"*A&"$UNBBIS)K&#.-) CI'BET" @ BN
z@ ! [B

\(,G/27".B"Q(;" (&TG"/H"&0$/+(&+"FIE2(*(/2E8P:(93%-)K244)NOL 7"NGN:N"Z@_ @[B

J)%)0)44) 7" H#BT"#24&, /(7" QBT"Q*%2)+7"1B"X"r(2BBY1TS/+(&+"FIE2(*(/2") 2+"0(%%/%" 2&1%/2G-") "§%(*(F
)GG&GG0&2NB"2)N0/)1028%:9." BG"IRY7"+/(-|_BISNW)221%8&1%P X!_I: PIAY "Z@ IS[B

M)1>7"iB7"e/A2G%1+&7"9B"X"?1,'&%0y, &%7"bB" QB YEIITER*)*(/2"IH")F*(/2"T/%+G"(2"A10)2"0/*/%")2+"
C%&0/*1%"FI%*&B28%'D@":_| P_X"Z@__S[B

5/,+(2E&%7"QB"<B7"?)C&GAT7".B"MB7"0)%2A)%*2GB2QBE"¥D X" M/1*7" B"IB"UA&"C/ &%*L"/H" &0$/+(B2(F/2B"
P:(93%-)K244)NO/ABT"\YPXa7"+/(-|_B:XYaWG!:S@I!Y P aN P"Z@ IN[B

QA&C)%+7"8B"IB"X".&*4,&%7"eB".&2*),"%/*)* (/2" IH0RR&(/2),"I$R&F*GEY.0-90"@G@X_BX_:"ZI"XI[B"

Q&)%,&7"eB"#B"X"M)007"eB"?B".&2*),"%6/*)*(/2-")2"&;)O(@R"/H") GG 10C*(/2GBA0()H-'0&=.:9.7)NO/)+%,-)C9 "L 7"
+(-1_B!_@WTFGBIS3@_!X[B

€)2G&27"?B"X"M&(, 7" B"UA&"%&,)*(/2"$&*T&&2"O/*/ %I ERE2*") 2+"08&2*), " Yo/ )*(/2")$(, (" (2" P*/"NR.&) %"/, +"
FA(,+%&2R8.%70#-)U%2&-#4)%*)60/04%780-#4)CO'DBIOIKS"Z@ ! '[B

J12)7"5B"X"QF)%C)44) 7"IB"\A&Y%&" (G A& 2 TA&I&Z" B BRAS0&) P2),LG(G"/H"281%/(0)E(2E"G*1+(&G"/2"GC)*()."
FIE2(*(/2BF28)K&H.-)<#77 "DK"aNXaaN7"+/(-!_B! _@WA$OB@SS"N'Z@ '"[B

C(2E&YAI&*GT"5B"I/2*%($1*(/2"IH"*A&"CIG*&% (JVFOIFBEL" %&)FA(2ET"E%)GC(2E7")2+"1G (2E ) BBREFCE"
:&%-'.0&:).-)7:(93%4% "E7"1Y!7"+/(-|_B::a®WHCGLEB@_!SB__IY!"Z@_!S[B

b(,(0/27"bB"M10)2"F/%*(F),"F/2*%/,"/H"A)2+"0/ &0&2*G)%(&*/HY%/2%),"2&*T/%>G"H/%"%&)FA(2ET"E%YGC(2E7")2
C/(2*(2ER028%:9.0-". "@F":aaP5_X7"+/(-_BIXXW!_X:aYaS! :XYSNa"z@ ! [B

?7%)>7"8B7"QFA2(+&BRH&,, %)*A7"eB"UA&"</%G),"b%/2*/C)%(&*),"|&*T/%>-"#"J/%&"QLG* &) * A/ O/ 2B"
1&0-=:)+%,-S)C9.SA@"YaPY"7"+/(-I_B!_INWRB*(FGB@_!XB_YB__@"Z@_!X[B

U/0)G(2/7"OB"X"5%&0&G&7".B"THH&F*G"/H"Q*(01, 1G"DIQEID) *&EL"/2".&2%),"8/%)* (/2" |&*T/%>-"#2"#F*(')*(/2"
r(>&, (A/+"]G*(0)*(/2".&*) PR2),LG(GERY%-)F28)102&%:9.J7"N :7"+/(-|_B::a"WH2A10B@_!YB__NA"Z@ !Y[B

e/,)7"IB"X".)G*7"DB"\B".&2*),"ISR&F*"%6/*)*(/2")2+"&E/F&Y%(F"$/+L"*9%6) 2GH/%0)*(/2-"*T/"+(GG/F()$,&"CU/F&GG&G{"
CT# #4)+%,-. Y%o-)#-=)+%872'# % "ET"@'RD:X"Z@ _Y[B



@

@3

@Y

@N

@X

@a

@I\

JIG,&**T"MB"OB7".&+(2)7"eB7"|,(*7"<B"X"01%>&L D &B/%"(0)E&%L"(2+&;&G"C)(2-"*A&"A)2+" )*&USF\G>BI2&)
U)P#.@D"__ X _1:7"+/(-1_B!_INWRB&RC)(2B@ ! B_SB_ I'Z@ ! [B

+&")2E&7"bB"?B7"M&,0(FA7"8B"IB"X"U/2(7"9B"2/G*1%&" (2H,1&2F &G" O/ JA X DFSRGAIL + L BO2&%H8#,0BE7"N_P
NIX7"+/(-!_B!_INWRB2&1%/(0)E&B@ __NB_XB_!X"Z@__ N[B

2)%G/2G7"1B".B"90)E(2&+"GC)*(), "*%)2GH/%0)* (/28R MBI A) 2+G") 2+ "HE&EYB'S) P:(93% 4B T " XaR@ SI"Z ! aX[B

Q&>(L)0)7"|B"|(2&G*A&*(F")GC&F*G"/H"0&2*), "% & CYETRIZY* A& (+&2* (H(F)*(/2"/H" &H*")2+"%(EAPARLITES)
P:(93%73(:S'BA7"aPY"Z"a@|B

JIA&2T" B"QBD)#ASA)2E&G" (2"F/%*(F),"YF*('(*L"+1%(2E"0&2*), "%/ * H/QBCC(2E"G*1+L"1G(2E"H12F*(/2), O8K&H#.
@@IN%MYBHR@T+/(-!_B!_~W$%)(2W!"BIBaM"ZIMN[B

IGG,L27"QB".B7"<(5(%/,)0/7"5B"eB7"UA/OCG/27"\B"IBG&#4* 7"IB".B".&2%),"%/*)*(/2"[H" I$R&F*G " &% G 1G " RR1%),"
0&FA)2(GOG"%&'&),&+"$L"C/G (*%/2"&0(GG (/2"+/0/E%) EA(IBY% 73(:.%4%, (BE7Y! PNI"ZMa[B "

e/%+)27"|B7"\1G*&2$&%E7"UB7"M&(24&7 " MB"eB7" 28\ F@T BBRI08.2") 2+"0& 2" & A(S(*"+(HHEY6&2*"F/%*(F),"
YF*()*(12"C)**&%2G"+1%(2E"0&2%),"%/*)*(/2"*) GLERBY 7:(93%4% ' BK"@"R®S_a7"+/(-|_B! INWG_R@a
N@Z_@[__XRZ@__@[B

\ %)E)7".B7"QA&CA)%+7"eB".B7"JAL%FA7"eB"#B7|/EXp(ZORR" . B"90)E(2&+"%/*)*(/2G"/H"G&, H" &% CAG/HRE
H.89"G*1+LB02&%7:(93%4%  BE":Y! P:NI7"+/(-|_B!_INWRB2&1%/CGLFA//E()B@__SB!'B_@a"Z@__Y[B

((/R&(F7"OB7"M)007"eB"?B"x"3/%$),,(GF"IB"b12F*(/2),"2&1%/)2)*/OL"/H"0&2%),"%/*)*(/2BIS)+%,-S) 1028% ‘A EP"
ASYPYAT'+/(-!_BIN@WR/F2B@_"B@!_aY'Z@__ "B

1007"IB7"\(2+(GFAS&%E&Y%7"IB7"./G&%7"|B"X"0)1&%7" MB"UA&"H 12 F*¢ By ) 8], "CY&O/ /%" F/%*&;"+1%(2E"
082%),"06/*)*(/2-")2" &' &2 * D&, )*&+"H.89"G*1+L"G&C)%)*(2E"F/E2(*('&"C%/F& QT EG2E") "2/'&,"*)G>"C) %)+(E0B"
1028%H8#,0BF7"1:XSP:aN7"+/(-!_B! INWRB2&1%/(0)E&B@__XB_SB_!@"Z@__ X[B

B(FA*&Y T MB)HAS*/%")%&)")F*((*L"+1%(2E"08&2%),"%/*)* (/2" G*1+(&+*H&M6&G/, &+"G(2B38(),"H.89BS)+%,-S)
1028%:9/WA"!_P@_7"+(-_BIN@W_a"a"@" _YN@'@"'Z®__ [B

DF>G7"eB".B"I&1%/(0)E(2E"G*1+(&G"/H"0&2*),"%/*Y/Q&*) P2),LG(G")2+"%& ' (&TBS)+%,-S)1028% AR "IP 7"
+/(-!_ BIN@WR/F2B@__aB@_ !"Z® __a[B

C(2E&YA/&*GT"5B7"+&"r)2E&T"DB"?B7"C)2+&0)&, & 7" ? RIS B X #FA*&27"|B" /*/%" (0)E&Y6L" (2"08&2%)," %o/ )} @I2-"
H.89"G*1+LB02&%H8#,0@ G N@BN:"Z@__@[B

28E2)7"#B"§B)H#AK2%) &, (2E"*A&"F&Y%ESY),"+L2)0(FG"/H"0&2*)," (0) EREBKR:H. - <#77 "E7"S| PRI 7"
+H(-1_B!l__@WZQOJ9[!_PX\:ZMX[Y-N"ZIMX[B"

2896/228*7"DB"X"D)%)AT" B"eB".&2*),"%o/*)*(/2-") 2" &R, ) &-+"CI*&2*(),"G*1+L"T(*A")"), (+)*&+"08&2*),"%4/2/*)G>B"
K&#.-S)+%,-S7"@X@aa7"+/(-|_B!_INW_GEN@NZa" _BX'Za’[B

8(&F)2G>L7"9B"XEe)7"bB"r(2>(2E"C&I6H/%0)2F&" T(*A"$%) (2"C/*&2%(),G-"08&2*), PAR) IR+ "2&E)*((*L"%& (G (*&+B"
1028%7:(93%4%"BF7":_NP_X:7"+/(-|_B!_INWRB2&1%/CGLFA//E()B@__aB_NB_IN"Z@__ a[B



S" UA)L&Y%7"}B"IB"X"e/A2G/27"OB"\B"J&%&$%),"CY%/F & REE(GC 1Y/ %" (0)E&YL"H" A)2+GB93%73(:. %4%, (D"
S_IFI@7"+/(-!_BIIWRBISR"aNB@__NB__S_SB;"Z@__ N[B

Y €)2G&27"?B7"8&2+8%7"#B7"QFA&&I7"IB"X"Q(&S&I BB RIFY*A")$G*06)F*") 24" &0$/ HYISR&F*G") G"G*(01, (-"
&' (+&2F&"HY%/0" &' &P6&.,)*&+"CI*&2*(),"Z]8?[BY7S)K&#.-)NOSBLT"Y @Y:Y7"+/(-]_B!__XWG__@@P YX:SP™"
Z@_@"[B

N" <),&F>(7".B7"M/HHO0)227"KB"X"O/F>7"iB".&2*),"%/*)*(i2"[&**&% G 7"$/+L"C)%*G")2+"F/0C,&;"GF &2&G-"GEC) %)*&"

F/00/2"0&FA)2(GOG{" F28)<%/)C9. "B@"!'Y! PIN_7"+/(-|_B!_INWRBAL0/B@ !'BI@B_ I"Z@"!@[B

X" 8&&+7"JB"IB7"Q*/2&7"cB"|B7"O/41')7"QB"X"U)2)>) 7" &BHHA R2' 8% G (/2" &HHEFEY%4)CI@D":_ @ a7"
+(-1_BIIWISNX P@a_BISS:"Z@__ B

an 2&E2)7"#B"eB7"|A)*&$ 7 #B 7" (FAR B X"r)2+(G7"UB"c(G1), "%&F/E2(*(/2"IH"H)F&GTEHR@+"T/%+G"1G (2E"+&E %) +&+"
G*(01,(-"TA&Y&")2+" TA&2" (*"IFF ERGR&H.-)<#T7 "AAT":__PI7"+/(-|_Bl__@WA$0B@__"'Z@ "S[B

A e/A2G/27"eB"QB"X", GA)1G&27"OB"#B"U(0&F/1%G&"H" 2 &) 1Bp SR HR"/$R&F*"% & F/E 2\ RBB7"SMPY 1 @ 7"
+(-]_BINXW:BXBS"Z@ " :[B

S 2%)>7"8B7"1)4&L%)G7"bB7"<("?(&*%/7".B7"QF A2(+ &P HRIR"OBIC(G 1), ISR&F*")E2/G()"(G")GG/F()*&+"T(*A")"
$%8&)>+T2"/H"ISREFBE, &F*('&"%&GCI2G&G"(2"A&" )*&%),"IFF(C(*) 16 BRIGIRI3% A% FK7"_RD_"Z@ 3[B

SE b&(2$&%E7"UB"|B7"QFA(2+,8%7"8B"eB7"IFA/) 7" BB JBATIN%)AT" B"eB"#GG/F()*(&"(G1), E2/G()")2:&X)"
T(*A/1*"C%/G/C)E2/G()B%& O\BKZ":NYFS!I"ZIMS[B

S@  </T2(2E7"?B'|B7"JA)27"#B"\B7"28&,&27" B"CB7"</++G7"SH) B (GAKYTB"</0)(2"GC&F(H(F(*L"(2"(G1),"F/%*&;B"
+080$S)+%& W@R"ISY:RSNI7"+/(-]_B! ~WF&%F/%WS$AR_aN'Z@__ N[B

S" U)LJ/%7"eB"IB"X"</T2(2E7"?B"B"<((G(/2"/H",)$/7F&&2" )*&%),")2+" &2*%),"&;*%) G*%()*&" % & CUH QG PIH)F &G 7"
$/+(&G7")2+"I$R&F*BB)+%,-S)102%:9'8E7"SI@R!:X7"+/(-|_BIN@WR/F2~)~___N"Z@ B

ss 187" el HAK2F/ &Y (2E A& FIE2(*(&"CUIF&GG&G"12+&%, L (2E30&RTR-") 2" &L 8D/ &0&2*"G*1+LB'C9.)NO7'G"
| XN7"+/(-!_B!_:aWGSIY"RIXP_Na: IN"Z@_!X[B

SY' elG*7".B"#B"X"J)%C&2*&%7"?B"#B"|L&"H(;)*(/2G") 2+"FIEANIE&G G &GB-S)P:(93%487"'SSF5a_"ZI"XN[B

SN Q)F>7"#B"UB"?)%(&*),"FI%*&;")2+"GC)*(),"F/EKARBS)K&#.-)NO:AKA"Y: RNI7"+/(-_B!_INWRB$$%B@__"B_B_!@"
zZ@_ "B

sX Q)F>7"#B"MB#4S0)E(2E"*A&"$%)(2")F*(("L"FA)2E&G"12+&%,L(2E"(0C)(%&+{( IRAGE0&2*G-"G(01,%)2&/1G"
b.897"U.Q7")2+"$&A)'(/%),"G*1+(&GBI&0$S)+%& @@ @aF@aY @7"+/(-|_B! ~WF&Y%F/%WS$AO_"Z@  X[B

sa’ Q(2EM1%%LT7"CB"X"M1G)(27".B"UA&" H12F*(/2),"%/,&"QARECBA(8>), " /$&" (2" *A&"+/%G),") 2+""&2*%),"G*%&)0"
+(FA*/OLB"102&%7:(93%4%, BG"1S:SPSSa7"+/(-|_B!_INWRB2&1%/CGLFA//E()B@__aB!!B_:"Z@_ "B

s Q&EA(&%7".B"rB"UA&")2E1,)%"EL%1G-"01,*(C,& " NALPUZE, & "G1$+((G(/2AB2&%:9.0- . "@F"SMI7"
+(-]_BIXXW!_X:aYaS!@SS_Y N'Z@ "[B

Y" JI%S),,(G7".B"IB".&2*),"%/*)*(/2") 2+ *A&" Y% (EA*" ARAEDEIER:H -S)"#- SEG"]__P@!7"+/(-!_B!__NW$%,2B""XBla:Y"
ZIMX[B



Y@

YS

YY'

YN

YX

Ya'

YA

N@

NS

NY'

NN

QFA&2+)27"MB"|B"X".)A&Y%7"QB". B I$R&F*">2/T, &+E& + BB, &, "F)*&E/%6(4)*(/2" (G")F*()*&+D+"0/+(H(&+"$L"
(OC,(F(*'0&0/%L")H*&%"@__"(0ERY%HS#,0DIY"IS@PS:a7"+/(-|_B! INWRB2&1%/(0)E&B@__aB_"B_NI"Z@__"[B

Q&&C)2/0T)27"|B7"),(E(/%&7"<B7"J)2E&,IG(7"#B"X"O),+ JBGR.7"5B"5828%),(G)*(/127"+&F (G(/2"0)>(2E7")2+"
&O$/+(082*" &HHEF*G"(2"0&2*), "%/ *)*(/2-"#"281%/%/$/*(F") YoF A(*&F*1%& *&G*&+"T (*A"VAROR2&#4) 10 DGA™"
1 BBX7"+/(-!_B!_ INWRB2&12&*B@ !YB_"B_! "Z@ !Y[B

[/2E7"\B7"\)2E7"1B7"}A)2E7"eB7"}A)/7"€B"X"Q127"eB"WARJO(F"]|5".(F%/G*)*&G"(2".82*),"8/*)*(/2B"  CO-:%&:)
XK#:04@I"+(-!_B:A WGla_ @@ _"Z@"'a[B

189281 7"1B"QB7".(FA&,7"JB".B7"M)%%(G7"9B" B"¥B&RJ)8%68&$%), " CU/F&GG&G"(2"0&2*), %) 2 GHIKGIHL2
C)%*G-"%&F/E2(*(/2"C%(/%"*/"YoKBE2BNO0:) +%, - )K&H#.-)NO: "AE7"X @RS7"+/(-|_B!_INWRBF/E$%)(2%&GB@__YB_"B_@S"
Z@_ 9

M)%+T(F>7"8B".B7"J)GC&%G7"QB7"|(F>A/HH7"QB"OBQBPRARAN), F/%%&,)*&G"/H")F*(/2-"3/0C)%(2E>0&*)
)2),LG&G"/H"(0)E&YLT"I$G&I')*(/27")2+"&: &F 1 TR Y%:9.S)K. %$03#/S)NUIS":! FSS7"
+/(-1_B!_INWRB2&1$(/%&B@ !aB_aB_ :"Z@ !a[B

2L, LGAL27"YB"\A)**A&"0(2+G"&L& &, G"*A&"0(2++G"$%) (2- G FRH(H"08&2*),"(0) E&Y6EB[93%4S) K 244G "IRDS"
ZNX:[B"

5)%+/2L7"#B"rB7"U)L,/%7"MB"#B"X"0%12L&7"UB" B BRL-G (F),"%/*)*(/2"%& &), ")$/1*"0&2%), "%/*)* (/T (93%4)
CO"AET"N_WNI@7"+/(-1_BUXXW_AYNXAXNLY_:IXS"Z@_!S[B

\&;,&%7".B7"|/GG,L27"QB".B"X"O&%W*A/4T"#B"./*/%"CIB&&" (2"0&2%),"%/*)*(12®;-.".%- "FL7"XRS"Z!"a[B'

VA GFA,)E&%7"#B" &2*),"ISR&F*"%/*)*(/2")2+"*A&"Q(PE"IH"A) 2+"0/' &0&2*GBP0&907'S)P:(93%73(:FB7"X_X!a"
z@_ B

VA,GFA,)E&%7"#B"X"VA,GFA,)E&%N7"#B".&2*%),")2+"0)21/%6/*)*(/2BI)OV7)P:(93%4)F28)P0&907") PO&*V4&E " " XP
SI@"z"gB

OlI2G*%)7"#B" B YHAKG(2E"*A&"M)2+"1)*&%), (*L"e 1+E&0&2*"U)G>"*/") G G&EG YD) E&Y6L-")"G*1+L"/H"C%) F*(F&"
&HH&F*G"(2"%&C&)*&+"08) G 1%&OEIRGBYo-#4) U%28&-#4)%*)NO3HS.4.'# . %-)NO-BEO@ F@a_"Z@ '@[B

0%12&*7"<B7".1%%)L7".B".B"X".(FA&, 7"IB".B"QC)*(*ROZYUG (G"/H"01,*(FA)22&,"||5-"J#8UiirB"
+06872'# %-#4).-'044.,0-90)#-=)-02&%:9.0-90AK@M@a!:aX_7"+/(-|_BIYYW@_!'Wal:aX_"Z@ MN[B

28%%(27"bB7"28%2(8&%7"eB7"08&%*%)2+7"iB7"5()8) + BB MBI ) CC(2E"/H"GF),C"C/*&2*(), G "SRG THKD8."
(2*8%C/,)*(/BOA09'&Y%0-90734#A4%, &HT3()H#-=)+4.-.9#4)1028%73(:. T4 K Rl"Z " aX[B"

|28$&,7"€B"bB"X"1/**&%7".B"?B"QUII"B_-"Q*)*(G*(F),"U#%"], &F*%(F),"|&1%/(0)E(2E"Zc&%G (/2" BOfBS=93"
+/(-]_BY@alW4&2/+/BINXX@:"Z@_@[B

1%%)L7".B".B7"0%128&*7"<B"X&RFAIB".B"U/C/E%)CA(F"]8?")2),LG&G-")" GEBIEG*&C"*1*/%(),"%& (REB"-)
19%7%,&#73(AKT" @ SONS"Z@_"a[B

?2)G=1), P)%=1(7"8B"<B7".(FA&,7"JB".B"X"r&A0)227"<B"Q&E0&2*)1H2$%)(2"& &F*%(F),")F*((*L"(2*/"0(F%/G*)*&G-"
0/+&,"&G*(0)*(/2")2+™),(+)*(/2B" HOOWBH-#9'.%-:)%-)K.%80=.9#4)O-,.-00&.-, "DA"NYRNNY"ZI"Y[B



O%&FA&* JOIBS)C*1%(2E"*A&"GC)*(/*&0C/%),"+L2)0(FG"HRBR2BIY6)* &+ 7" R+ ()* &+ A/ LEA*G " T(*A"]|5") 2+"
H.89B102&%H8#,0@J0"a@@7"+/(-!_B!_INWRB2&1%/(0)E&B@ "B_:B_@""Z@_'"[B

1& 2(E7"UBT7"Q*&(27".B7"5%(&+&%7".B"X"|/** [T7".B"#"*1*/%() PXALRER" 0&*Al+G"H/%"G*)*(G*(F), L") GG&GG(2E"|8?"
*ICIE%)CA(&GRBH.-)1%7%, AT "X@:7"+(-_Bl_XWG!_YSa!: P:l_ P'Z@_!S[B

M)$8260)227" B7"\&1G0)227"<B7"Q*&(27".B"X"|/&2(E7"UBM +&2* G H+&"*/"8) 2+/0(4)*(/2"Q*)*(G*(FG"H/%"
1,5(FA)228,"T&2% FB&,)*&+"2/*&2*(),G"KG(2E"8)E1B%-)1028%: I@A" YY7"+/(-|_B:a"WH2(2GB@_!aB__:YY'Z@ !a[B

?)GF1), P)%=1(7"8B"<B"Q*)2+)%+(4&+HB&G/,1*(/2"$%)(2"&,&F*%/0)E2&*(F"*/0/EY%) CAL "ZGri8]U#[F AZ(F),"
+&*)(,GBU'3%=:);.-=)OV7)+4.-)P3#&8#I%ADY%P-..*% 7" P@"Z@__@[B

(FA&,7"JB".B"X"0%12&*7"<B"||5"Q/1%F&"90)E(2E-"#"A)FB& (& T"IH*A&"#2),LG(G"Q*&(BBB") 1028 Y@ R : @Y 7"
+(-_B:a"WH2&1%B@_"B__:@Y"Z@® "B



1Q"<*#5A4&H (%  Q*1+LG1CC/%*&+"SL"*A&"QT(GG")*(/2),"QF (&2F&"b/12+)*(/2"ZE%)2*": @aS»O @[B

1-(2"+%/"(+,7-("$:  |.B.B5B"F/2F&(&+"*A&"+&G(E27"C&YH/%08+" A& G*1 ASHYZAR "% &G 1,*G") 2+ T%/*& *A&"
0)(2'0)21GF%(C*"*&;*B"#B<B"G1C&%'(G&+"*A&"G*1BLR)IRBBI*A&"%N&GH"8B?B"F/2F&(' &+"*A&"+&G(E2") 2+"
T%/*&"*A&"0)(2"0)21GF%(C*"*&;*B"#,,") 1*AI%G"%& (RF &N Y& F*&+"*A&"0)21 GF%(C*B



C) 7*#% @R 00)%L"/H"G*)*(G*(F)," &HH&F*G"FA)%) F*&%(4(PEFARTOX") 2+"Z6-"C"k"B 86-"C"k"B""'666-"C"K"
B I™M#KJ-")%&)"12+&%"*A&"F1%'& "5b?-"E,/$),"H (& +"C/T&%[B

% % H'5#*%6)/("+%
% H#)$-+# % P(&*$ BH# % 14-9+%5$)+(3 % =@#HHIL" %
H).%@% i2G&*" " " "
% iHHG&* 66

% <19%)*(/2" "

% #KI "

% J&2+8%"H"E%) (*L] 66

% &)2"5h? "

% ;

H).%F% i2G&*"

% iHHG&*

% <1%)*(/2" " " 66
% #KI " " " 666
% J&2+&%"H"E%) (*L] " " "
% &)2"5h?

% ;

H).%G% i2G&*" "

% iHHG&* 6" 66 6"
% <1%)*(/2" " 66 "
% #KI " " 666 6"
% J&2+8%"H"E%) (*L] 6" " 6"
% &)2"5b? " " " 66
H).%L % i2G&*" 66 666

% iHHG&* " "

% <1%)*(/2" 6" 66 6"
% #KI " 6" 666 66
% J&2+&%"H"E%) (*L] 66 666 "
% 8)2"5b? " "



?,4-+#%*#4#'5$%

2,4-+# %@IR;)0C,&G"/H"G*(01, 1G*LC&GA/T2")*"&)FA"H"*A&"G(;")2E1,)%"+(GC)IBRI(&E), "%6&)F*(/2"*(0&G"
Z,.QL["H/%"A)2+G")2+"FA)(%G7")G")"H12F*(/REL,)%"+(GC)%{*LB

?,4-+#%ABRG,*G"H"&, &F* Y& &)OC, (*1+&)2),LG(CH/%")["*A&"G*(01,1G"&HH&F*7"$[*A&" &HH&F*"/H")2E1,)%"
+(GC)%(*L")2+"F[")2"(2* &%) F*(/2"$&* T&&2"$/*A"H)F*/%GB"UA&" /T&%"C)2&, "GAITG"*A&"210$8%"H" & &F*%/+&G"*A)*
%&)FA&+"G(E2(H(F)2F&")*" &) FAHM@IOS

2,4-+#%BR" QC)*(*&0C/%),"I%E)2(4)*(/2"IH3&'&20)CG"(+&2*(H(&+"THA |5 "GE&EO&2*)*(/2" CY%/F&+1BEAL"
A&(EA*'IH"&)FA"F1%'&"%&C%&GE&2*G"5,/$),"H(& +"C/T&%" FRIRABBIL%%&2*" ] *)E&"*ICIE%)CA(&G"
FI%%&GC/2+(2E"/"&)FA"H"*A&"'G&'&2'B)CG

2, 4-+#%DRLY%%&2*" G/1%F&G"12+8%, L (2ESIETR&2" @PY _"0G7CY%/R&F*&+"/2"*A&".19"*&0C,)*&"$B)[2

J A)(%G")2+"$["A)2+EBL"/:&,G"T(*A"G(E2(H(F)2F&" &'&,"C"K"B_Y")%&" TB\/T

2, 4-+HYERL%%8&2*" G/1%F&G"12+8%, L(IESEETEE2"_P:N _"0GB")['JA)(%GCH"$[J A)(%G"lag7"FIM)2+G" g"
)2+"+["M)2+G"la_qB2,L"/;& G "T(*A"G(E2(H(F)2F&",&'&,"C"K"B_Y")%& TR\ T

2, 4-+H%PRL%%&2*" G/1%F&G"12+8%, L(2E".)C"X"$&* T &BEY 0GB ['JA)(%G"_q7"$["IA)(%G"a_q7"F['M)2+G"_q"
)2+"+["'M)2+G"la_qB2,L"/;& G "T(*A"G(E2(H(F)2F&",&'&,"C"K"B_Y")%&" TR\ T

2, 4-+#%CR%%&2*" G/1%F&G"12+8%, L(2E".)C"a"$&* T &2 STGB")["JA) (%G"_q7"$["IA)(%G"a_q7"F['M)2+G"_q"
)2+"+["'M)2+G"la_qB2,L"/;& G "T(*A"G(E2(H(F)2F&",&'&,"C"K"B_Y")%& TR\ T



Figures

a) b)
1200 —* Chairs

1100

1000

Reaction time (ms)

900 |

800

0 80 120 180
Angular disparity (°)

Figure 1

E )\EQTPIW SJ WXMQYPYW X]TIWMLERKERHE GIMSMITEVMXMIW F
r7) 1L JSV LERHW ERH GLEMVW EWHEMWIREGMX$R SJ ERKYP

a) b) c)
1 =
- — = -.—.—-
——
= —
- a —
- -
@ E— =
o —_ =
8 e =
'3} Y — e
[eh]
w —
— = -— x fel
= e
0.01
- = —— !
156 0.05
3
& '35
(=]
£ 20t
3
< 15f
S 10}
1
&2 sl
E
= 0 L L L L L 1 " L 1 " L L . i i i I
= 0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
Time (ms) Time (ms) Time (ms)
Figure 2

6IWYPXW SJ IPIGXVSHI [MWI E Q TXR-M XWX-M (EYRFEEYPWW MIWGIXS W E XL IENM
ERH G ER MRXIVEGXMSR FIX[IIRVFBERIPEMXSMWXBLRFQFIV SJ IP
WMKRM | GERGI EX IEGL XMQI JVEQI



— A‘A—

1 3 4

Hand 180

1y

90 200 300 400
b) B o /TTime (ms) N - o
LT YIS
Map 1 3 5 6 7
Figure 3

E 7TEXMSXIQTSVEP SVKERMMEXMBRMXILWIEZIR) ® BATI\W QM R XREEXNM S R
LIMKLX SJ IEGL GYVZI VITVIWIRXWE®IS KMRQ |IPEMIRS{IWVE 'YVVIRX .
GSVVIWTSRHMRK XS IEGL SJ XLI WIZIR QETW

z=-6 0 6




Figure 4

'YVVIRX WSYVGIW YRHIVP]MRK 1ET TWIX[IGRKIH SR RW 12- XIQTPE
ERH F LERHW 3RP] ZS\IPW [MXL WHXRW |[GERGI PIZIP T

a)

Figure 5



'YVVIRX WSYVGIW YRHIVP]MRK 1ET E FIXEMRW q RWLEMVW q
JERHW g 3RP] ZS\IPW [MXL WMKRWM !WER[®R PIZIP T

Figure 6

'YVVIRX WSYVGIW YRHIVP]MRK 1ETE FIXENRW q RWLEMVW g
JERHW g 3RP] ZS\IPW [MXL WMKRW !WERB[®R PIZIP T



Figure 7

'YVVIRX WSYVGIW YRHIVP]MRK 1ET E FIXENMRW qgq RWLEMVW
,ERHW g 3RP] ZS\IPW [MXL WMKERW |WEB®R PIZIP T

q



