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3$&#46*B(!hD8NF=!+):%'6'4!3$4!9*$9'$%63%'4!!"#$%&'(#%*!3++*64!,E)=D)=R)./R/26*7*/D/,Q/

9&:*6*,F/1#6)4#:..9#9:*&'e#:37)$'!,IU.! ,ECID!7<=!gEf.!3(!3!9:'36!*):!K&*('!(1'9%63:!9&3639%'6)(%)9(!739%9&'4!
%&*('!6'1*6%'4!16'?)*B(:#IQ!!P36%)3:!43%3!+*6!IUW!!E>!_AO!,SCC!A>U=!858:F.!δ!GIDG!,4=!V![!DIR!>U=!E>.=!`ISF!
,44=!V![!GIF=!DIR!>U=!E>.=!`IDg!,4=!V![!`IG!>U=!E>.=!RIG`!,44=!V![!DIg=!DIg!>U=!E>.=!FIRQ!,4=!V![!EDI`!>U=!E>.=!FIFQ!
,(=!E>.=!DIQ`!,444=!V![!ERID=!ERID=!DIg!>U=!E>.=!DIFS!,44=!EFI`=!EFI`!>U=!E>.=!DIDG!,7=!E>.=!EIgG!,44=!V![!ERID=!
DIg!>U=!E>.=!EIgD!,44=!V![!EEI`=!DIR!>U=!E>.=!EIQG!,4=!V![!ECI`!>U=!E>.b!EF8!_AO!,ECC!A>U=!858:F.!ERgIG=!
ERgIF=!EFGIF=!EF`ID=!EDRIC=!SRIE=!SCIC=!FgIE=!FEIG=!DGIF=!D`I`I!

J!(*:B%)*$!*+!IU!,ECIC!7<=!CICFR!77*:.!)$!8>8:F!,FIC!7].!K3(!&'3%'4!3%!6'+:BeI!!J+%'6!`D!&=!%&'!6'39%)*$!
K3(!4):B%'4!K)%&!344)%)*$3:!8>8:F=!%&'$!ECf!3aB'*B(!hD8NF!K3(!344'4!,DS!7].I!!L&'!:3#'6(!K'6'!('1363%'4!)$!
%&'! 3aB'*B(! :3#'6! K3(! 'e%639%'4! K)%&! 8>8:F! ,E! e! EC! 7].I! ! L&'! 9*72)$'4! *6<3$)9! :3#'6(! K'6'! 46)'4! *?'6!
3$&#46*B(! hD8NF=! +):%'6'4! 3$4! 9*$9'$%63%'4! !"# $%&'(I! L&'! 6'()4B'! K3(! 1B6)+)'4! 2#! +:3(&! 9*:B7$!
9&6*73%*<631&#!,")ND=!gS\S\CIS!8>D8:D\A'N>\9*$9'$%63%'4!_>RN>.!%*!3++*64!QIG!7<!*+!,-./'1)23%4)$'!,gSf.!
3(!3!K&)%'!(*:)4I! !J$3:#%)93:!43%3! +*6!MW! ! XαY5DS![!-QI`Z! ,&!CIDE=!8>D8:D.

`b! HO!,+):7.!FDQS=!DgQE=!DG`D=!ESQD=!
ERSG=!EFgQ=!EECF=!ECDS=!GDC!97/Eb!E>!_AO!,SCC!A>U=!858:F.!δ!GID`!,4=!V![!DIR!>U=!E>.=!`I``!,44=!V![!GIF=!DIR!
>U=!E>.=!`IDF!,4=!V![!GIF!>U=!E>.=!FIGC!,44=!V![!RIC=!RIC!>U=!E>.=!FISQ!,4=!V![!DIR!>U=!E>.=!DI`Q!,44=!V![!gIF=!RIg!

                     
,Q.!J*#3<)=!"Ib!L3$3^3=!OIb!_36B('=!AIb!h)23#3(&)=!8I!<=#*+,=#9:.-=!MOOP=!>?=!GFg`/GRCQI!
,`.!O'1*6%'4!:)%'63%B6'!*1%)93:!6*%3%)*$!?3:B'!+*6!,-./'1)23%)4)$'W!XαY5DS![!-QIDZ!,&!CIRD=!8>D8:D.=!L6*(%=!;I!AIb!8**^=!iI!OI!
@./+%:.A+("#6.//=!MOO?=!?B=!`RGS/`RGGI!

!%

&1

%

$!.&/

$

!

"#

%
!

%

!

"#
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>U=! E>.=! EIgE! ,44=! V! [! EDID=! gIF!>U=!E>.=! EIQS/EISC! ,7=!S>.b! EF8!_AO!,ECC!A>U=!858:F.!δ ! ERGIg=! ERGIG=!
EREIE=! EF`I`=! EDFIg=! QDIG=! SQIR=! RRIS=! RCIR=! FEIR=! FCIDb! >OA"! ,8H.W! ! 0e39%! 73((! 93:94! +*6! 8EF>E`_F8:!
XAk>k8>F8_Yk=!DSCIEEEEI!M*B$4!DSCIEEESI!
!

!

23-456785"#95-3:5%;85<%=
>3>:567785"59523?85-3:5%;85<%=
>3-?56785"59523?5%;85<%=
?32@56A15085<%=
?3:>56A15085<%=
-3>>567785"59523285B3C5%;85<%=
<3C<567785"595<-3-85C3@5%;85<%=
<34?.<3:<56D85:%=

*1/7)##85EFG'H
"$#%&'$#()*+$#!""#85,-85><2C.><C<

6I=.)JKAGLK7K')

23->56785"#95-3:5%;85<%=
>3>4567785"59523?85-3:5%;85<%=
>3-?56785"59523?5%;85<%=
?32@56L85"595B3@5%;8<%=
?34@56785"595-3@5%;<%=
-3>>567785"595C3@85B3C5%;85<%=
<3C<5'ML51)JM1L)756N=
<34:.<3B256D85:%=

OKAGPG0FK5)L5G#3
"$#%&'$#()*+$#!""$85,.852?C>.2B@4

6Q=.)JKAGLK7K')

<BC3@
<B23C
<B<3<
<?>3>
<-B3@
4-32
:43:
BB34
B@3B
?<3B
?@3-

<B232
<B234
<B@3>
<?>3:
<-?32
4-32
:43:
BB3:
B@3?
?<3?
?@3-

23->56785"#95-3B5%;85<%=
>3>>567785"59523?85-3B5%;85<%=
>3-?56785"59523?5%;85<%=
?32@567785"595B3B85B3B5%;8<%=
?3:>56785"595-3B5%;8<%=
-3>4567785"595C3?85B3C5%;85<%=
<3C<567785"595<-3-85C3?5%;85<%=
<34:.<3:@56D85:%=

<B23C
<B232
<B<3<
<?>3>
<-?3C
4-32
:43B
BB3:
B@3B
?<3B
?@3-

+RG'085,SF)K7L85TMU')P
6Q=.)JKAGLK7K')

%
!

%

!

"#

6Q=.)JKAGLK7K')

!"#$%&#!'(#)*+#,-./01$2#(34-$1563%#37#
,8%09.05/#:-5;$05&5%.

!"#)*+

!'(#)*+



Organic Letters  Supporting Information Page 7 

 c/63#!86#(%3::*<631&)9!53%3!+*6!5)':(/J:4'6!344B9%!OW 
 

 
 
L32:'!EI!!86#(%3:!43%3!3$4!(%6B9%B6'!6'+)$'7'$%!+*6!OI!
H4'$%)+)93%)*$!9*4'!! 9K4`G%!
071)6)93:!+*67B:3!! 8Dg!>FQ!8:!_F!NS!")!
M*67B:3!K')<&%!! S`CIES!
L'71'63%B6'!! DEF,D.!h!
j3?':'$<%&!! CI`EC`F!l!
86#(%3:!(#(%'7!! A*$*9:)$)9!
"139'!<6*B1!! PD,E.!
@$)%!9'::!4)7'$()*$(! 3![!ERIRRFS,EQ.!l! α[!gCZI!
! 2![!`IRSEF,G.!l! β[!ECFIERE,D.ZI!
! 9![!ESIFCSQ,EG.!l! γ![!gCZI!
T*:B7'! EQCRIE,F.!lF!
d! D!
5'$()%#!,93:9B:3%'4.! EIEGC!A<\7F!
J2(*61%)*$!9*'++)9)'$%! CIEgS!77/E!
M,CCC.! QCR!
86#(%3:!()U'! EIQ!e!EIG!e!SID!77F!
L&'%3!63$<'!+*6!43%3!9*::'9%)*$! EIF`!%*!DGIFSZI!
H$4'e!63$<'(! /Egm[&m[ER=!/gm[^m[g=!/ESm[:m[DC!
O'+:'9%)*$(!9*::'9%'4! EDECR!
H$4'1'$4'$%!6'+:'9%)*$(! ``RS!XO,)$%.![!CICDgQY!
8*71:'%'$'((!%*!%&'%3![!DGIFSZ! ggI`!f!!
J2(*61%)*$!9*66'9%)*$! _*$'!
O'+)$'7'$%!7'%&*4! MB::/73%6)e!:'3(%/(aB36'(!*$!MD!
53%3!\!6'(%63)$%(!\!13637'%'6(! ``RS!\!E!\!F`g!
i**4$'((/*+/+)%!*$!MD! EICSS!
M)$3:!O!)$4)9'(!XHnD()<73,H.Y! OE![!CIC`S`=!KOD![!CIDERS!
O!)$4)9'(!,3::!43%3.! OE![!CICG`Q=!KOD![!CIDDSR!
J2(*:B%'!(%6B9%B6'!13637'%'6! CICD,EE.!
]36<'(%!4)++I!1'3^!3$4!&*:'! EIRFG!3$4!/CIGQG!'Il/F!
!
L32:'!DI!!J%*7)9!9**64)$3%'(!!,!e!ECR.!3$4!'aB)?3:'$%!!)(*%6*1)9!4)(1:39'7'$%!13637'%'6(!,lDe!ECF.!
+*6!OI!!@,'a.!)(!4'+)$'4!3(!*$'!%&)64!*+!!%&'!%639'!*+!%&'!*6%&*<*$3:)U'4!@)o!%'$(*6I!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
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! e! #! U! @,'a.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!!
"),E.! QGQ`,E.! GEgF,D.! RE`D,E.! Fg,E.!
8:,E.! EFC`g,E.! QD`Q,D.! gFRF,E.! QC,E.!
8:,E".! ECRQF,D.! GGQF,F.! gQFg,D.! ECF,E.!
8,E".! EEDDC,`.! EC`DC,EF.! gSES,Q.! ECR,F.!
N,D.! `QFQ,D.! GCCS,R.! SEQQ,D.! FE,E.!
_,F.! GgQg,D.! QDGF,R.! SEED,D.! Dg,E.!
8,S.! GEQG,D.! QSFR,S.! SSRQ,D.! DQ,E.!
N,E.! ECF`Q,D.! RGDQ,R.! SDRC,D.! RE,E.!
N,S.! G`gG,D.! EER`D,R.! GFSF,D.! RF,E.!
N,R.! gSSC,D.! ECDGE,R.! `F`D,D.! Fg,E.!
8,D.! gFEG,F.! Fggg,S.! QDCE,F.! FD,E.!
8,DG.! EEgSR,F.! QECg,Q.! GQDS,F.! FG,E.!
N,F.! `DS`,D.! QQDG,S.! `EFG,D.! RS,E.!
8,R.! `QEg,F.! R`QR,S.! SRQC,F.! FF,E.!
8,E.! gQDQ,D.! SCRC,S.! SRQ`,D.! DG,E.!
_,D.! GEDC,D.! gECF,S.! `Sg`,D.! FD,E.!
8,ER.! GGgQ,F.! ECDQD,S.! ``FC,F.! FF,E.!
8,DR.! gDF`,F.! SFFg,S.! QgQD,D.! Dg,E.!
8,DQ.! ECGFQ,F.! Qg`C,Q.! `FED,F.! FS,E.!
8,EF.! `gQE,F.! `SDC,S.! `Cg`,D.! FC,E.!
_,E.! EEFQG,F.! RgSE,Q.! GG`F,D.! RG,E.!
8,ED.! GQRG,D.! QgG`,S.! QSRC,D.! DS,E.!
8,EQ.! `RFR,F.! g`CD,Q.! GEDE,F.! FS,E.!
8,DS.! ECDC`,F.! S`QS,S.! `SFC,D.! FC,E.!
8,ES.! GCSS,F.! ECgSR,`.! G`GQ,F.! RF,E.!
8,EG.! SGGE,F.! EEDCE,`.! GCSE,F.! RE,E.!
8,F.! GFED,F.! FDDg,Q.! SGDF,F.! F`,E.!
8,D`.! EE`RS,F.! `ERR,Q.! `G`C,F.! RC,E.!
8,Dg.! ECSEE,F.! RGD`,Q.! GFFS,F.! RE,E.!
8,E`.! QS`g,F.! ECQFD,G.! `SCg,F.! RS,E.!
8,EC.! QGRE,F.! ECQRg,`.! FgGG,F.! RQ,E.!
8,DF.! SFEG,F.! ggSS,G.! GFSG,F.! SE,E.!
8,Eg.! S`GQ,R.! EDgQR,`.! GD`Q,F.! SC,E.!
8,G.! SQQg,R.! `FSS,`.! RDRF,R.! QD,D.!
8,DD.! RQgR,R.! ECRG`,EC.! GGGF,R.! QE,E.!
8,DC.! SESR,R.! EFRgE,g.! G`gF,R.! Sg,E.!
8,DE.! RQDg,R.! EDDRS,EC.! gECQ,R.! QD,D.!
8,Q.! `ESD,S.! Q`GG,EC.! FDSC,R.! `E,D.!
8,`.! `gRS,Q.! `FRC,EF.! DG``,S.! gD,D.!
8,EE.! QEEC,R.! EEDgD,g.! FEQG,R.! `D,D.!
8,g.! SFSQ,S.! GCEC,g.! SC`E,`.! GR,D.!
8:,F".! EDDRR,S.! EC`RG,S.! ECD`S,S.! FFQ,S.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
L32:'!FI!!!;*$4!:'$<%&(!XlY!3$4!3$<:'(!XZY!+*6!!OI!
ppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"),E./N,D.!! EIQ`R,F.!
"),E./8,EC.!! EIGSE,S.!
"),E./8,G.!! EIGQQ,Q.!
"),E./8,Q.!! EIG`Q,`.!
8:,E./8,DG.!! EI`R`,R.!
8:,E"./8,E".!! EIGCC,EE.!
8,E"./8:,F".!! EIQQD,EC.!
N,D./8,S.!! EIFGG,R.!
_,F./8,E.!! EIFRg,S.!
_,F./8,S.!! EIR`E,R.!
8,S./8,R.!! EISDg,S.!
8,S./8,ED.!! EISSg,S.!
N,E./8,E.!! EIDDC,R.!
N,S./8,ER.!! EIFRF,S.!
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N,S./8,ES.!! EIRF`,S.!
N,R./8,ER.!! EIEgR,S.!
8,D./8,E.!! EISED,S.!
8,D./8,F.!! EISR`,S.!
8,D./8,DR.!! EISSg,S.!
8,DG./_,E.!! EIFDF,Q.!
8,DG./8,D`.!! EIFQR,`.!
N,F./8,EF.!! EIDDg,S.!
8,R./8,F.!! EISFG,Q.!
_,D./8,ER.!! EIFgD,S.!
_,D./8,EF.!! EIFgQ,S.!
_,D./8,EQ.!! EIR`g,S.!
8,DR./8,DS.!! EISCS,S.!
8,DR./8,ED.!! EISRg,S.!
8,DQ./8,DS.!! EIF`E,Q.!
8,DQ./8,D`.!! EIRCC,Q.!
8,EF./8,ED.!! EISCE,S.!
_,E./8,Dg.!! EIFDR,S.!
8,EQ./8,ES.!! EISER,Q.!
8,EQ./8,E`.!! EISFS,Q.!
8,DS./8,Dg.!! EIFgG,S.!
8,EG./8,Eg.!! EIF`F,`.!
8,EG./8,DF.!! EIFGS,G.!
8,EG./8,E`.!! EISCS,Q.!
8,EC./8,EE.!! EISDD,Q.!
8,DF./8,DD.!! EIFgF,`.!
8,Eg./8,DC.!! EIFgR,`.!
8,G./8,g.!! EISDE,EE.!
8,DD./8,DE.!! EIFQF,EC.!
8,DC./8,DE.!! EIFSF,g.!
8,Q./8,`.!! EIRSD,EC.!
N,D./"),E./8,EC.! ECEIg`,EG.!
N,D./"),E./8,G.! EECIQ,D.!
8,EC./"),E./8,G.! EECI`,D.!
N,D./"),E./8,Q.! EESIC,D.!
8,EC./"),E./8,Q.! EESIg,F.!
8,G./"),E./8,Q.! ECDIG,F.!
8:,F"./8,E"./8:,E".! EEFIQ,Q.!
8,S./N,D./"),E.! EDgIS,D.!
8,E./_,F./8,S.! EE`IF,F.!
N,D./8,S./_,F.! ECgID,F.!
N,D./8,S./8,R.! EERI`,F.!
_,F./8,S./8,R.! EC`IF,F.!
N,D./8,S./8,ED.! ECGIQ,F.!
_,F./8,S./8,ED.! ECRIF,F.!
8,R./8,S./8,ED.! EEDID,F.!
8,ER./N,S./8,ES.! EECIg,F.!
8,E./8,D./8,F.! ECGIG,F.!
8,E./8,D./8,DR.! ECGIE,F.!
8,F./8,D./8,DR.! EC`IC,F.!
_,E./8,DG./8,D`.! EDSIR,R.!
_,E./8,DG./8:,E.! EESIR,F.!
8,D`./8,DG./8:,E.! EEgID,F.!
8,S./8,R./8,F.! ECgIE,F.!
N,E./8,E./_,F.! EDRID,R.!
N,E./8,E./8,D.! EDSIE,F.!
_,F./8,E./8,D.! EECI`,F.!
8,ER./_,D./8,EF.! EDgIE,F.!
8,ER./_,D./8,EQ.! EECIS,F.!
8,EF./_,D./8,EQ.! EDCIF,F.!
N,R./8,ER./N,S.! EDDIQ,R.!
N,R./8,ER./_,D.! EDgIR,R.!
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N,S./8,ER./_,D.! ECGIC,F.!
8,DS./8,DR./8,ED.! EESIE,F.!
8,DS./8,DR./8,D.! EECIR,F.!
8,ED./8,DR./8,D.! ECGIg,F.!
8,DS./8,DQ./8,D`.! EEgIQ,R.!
N,F./8,EF./_,D.! EE`I`,F.!
N,F./8,EF./8,ED.! EDFID,F.!
_,D./8,EF./8,ED.! EEgID,F.!
8,Dg./_,E./8,DG.! EESIG,R.!
8,EF./8,ED./8,DR.! EECIE,F.!
8,EF./8,ED./8,S.! EERIC,F.!
8,DR./8,ED./8,S.! ECGIR,F.!
_,D./8,EQ./8,ES.! ECCIS,F.!
_,D./8,EQ./8,E`.! EECIS,F.!
8,ES./8,EQ./8,E`.! EEFIG,R.!
8,DQ./8,DS./8,Dg.! EEQIQ,F.!
8,DQ./8,DS./8,DR.! EDSIR,F.!
8,Dg./8,DS./8,DR.! EEGIC,F.!
N,S./8,ES./8,EQ.! ECRID,F.!
8,Eg./8,EG./8,DF.! EE`ID,R.!
8,Eg./8,EG./8,E`.! EDEI`,S.!
8,DF./8,EG./8,E`.! EDEIE,S.!
8,R./8,F./8,D.! ECgIG,F.!
8,DG./8,D`./8,DQ.! EE`IR,R.!
_,E./8,Dg./8,DS.! EDSIE,R.!
8,EG./8,E`./8,EQ.! ECgI`,F.!
8,EE./8,EC./"),E.! EESIC,R.!
8,EG./8,DF./8,DD.! EDCIG,S.!
8,EG./8,Eg./8,DC.! EDEIg,S.!
8,g./8,G./"),E.! EEFIR,R.!
8,DE./8,DD./8,DF.! EDCIS,Q.!
8,DE./8,DC./8,Eg.! EDCIC,Q.!
8,DC./8,DE./8,DD.! EEgI`,S.!
8,`./8,Q./"),E.! EE`IG,S.!
ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"#77'%6#!%63$(+*673%)*$(!B('4!%*!<'$'63%'!'aB)?3:'$%!3%*7(W!!
!!
L32:'!RI!!!J$)(*%6*1)9!4)(1:39'7'$%!13637'%'6(!!,lDe!ECF.!+*6!OI!!L&'!3$)(*%6*1)9!
4)(1:39'7'$%!+39%*6!'e1*$'$%!%3^'(!%&'!+*67W!!/DπDX!&D!3qD@EE!k!III!!k!D!&!^!3q!2q!@ED!Y!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
! @EE! @DD!! @FF! @DF! @EF! @ED!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"),E.! FQ,E.!! RS,E.! FC,E.!! /E,E.! /D,E.!! G,E.!
8:,E.! FR,E.!! GF,E.! SR,E.!! /EQ,E.! /EC,E.!! D,E.!
8:,E".! gg,E.!! EEg,D.! gG,E.!! R`,E.! FG,E.!! RE,E.!
8,E".! ERC,G.!! GF,S.! GC,S.!! /`,R.! `,S.!! Eg,S.!
N,D.! Dg,E.!! FS,E.! DG,E.!! E,E.! D,E.!! `,E.!
_,F.! FD,E.!! FE,E.! DR,E.!! D,E.! EC,E.!! /D,E.!
8,S.! DQ,D.!! Dg,D.! DR,D.!! C,E.! R,E.!! D,E.!
N,E.! Fg,D.!! Fg,D.! SC,D.!! /D,E.! EG,E.!! `,E.!
N,S.! RQ,D.!! Fg,D.! RR,D.!! /G,E.! ED,E.!! /R,E.!
N,R.! RD,D.!! FR,E.! RR,D.!! /D,E.! EQ,E.!! /G,E.!
8,D.! FR,D.!! DR,D.! FR,D.!! R,E.! E,E.!! D,E.!
8,DG.! DR,D.!! RS,D.! RE,D.!! /EF,D.! /F,E.!! F,D.!
N,F.! RD,D.!! SF,D.! RQ,D.!! /ES,D.! DE,E.!! /ER,E.!
8,R.! FE,D.!! Dg,D.! FQ,D.!! C,D.! F,E.!! /S,E.!
8,E.! Dg,D.!! DQ,D.! Dg,D.!! /G,E.! S,E.!! C,E.!
_,D.! FE,D.!! FQ,D.! Dg,D.!! /F,E.! EC,E.!! E,E.!
8,ER.! F`,D.!! DG,D.! FE,D.!! F,E.! E,D.!! /F,D.!
8,DR.! FR,D.!! Dg,D.! DR,D.!! F,E.! S,E.!! C,E.!
8,DQ.! FD,D.!! RC,D.! FE,D.!! E,D.! S,E.!! R,D.!
8,EF.! DQ,D.!! F`,D.! D`,D.!! /E,E.! Q,E.!! /E,E.!
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_,E.! R`,D.!! S`,D.! FF,D.!! F,D.! /`,D.!! Q,D.!
8,ED.! DR,D.!! Dg,D.! DD,D.!! C,E.! S,E.!! /F,E.!
8,EQ.! FS,D.!! RD,D.! Dg,D.!! /E,D.! G,E.!! S,D.!
8,DS.! FE,D.!! FR,D.! DR,D.!! /D,E.! R,E.!! D,E.!
8,ES.! RR,D.!! SE,D.! FF,D.!! /G,D.! g,D.!! /E,D.!
8,EG.! FE,D.!! Sg,F.! DG,D.!! /R,D.! /F,E.!! `,D.!
8,F.! FQ,D.!! D`,D.! RD,D.!! D,D.! C,D.!! /g,D.!
8,D`.! DG,D.!! RS,D.! RS,D.!! /R,D.! `,D.!! /`,D.!
8,Dg.! FG,D.!! RR,D.! FS,D.!! g,D.! /D,D.!! /`,D.!
8,E`.! Fg,D.!! QD,F.! FE,D.!! /S,D.! S,D.!! ES,D.!
8,EC.! FS,D.!! SE,D.! RR,D.!! Eg,D.! /`,D.!! /`,D.!
8,DF.! RC,D.!! Q`,F.! RE,D.!! /g,D.! D,D.!! `,D.!
8,Eg.! SF,F.!! SD,F.! RC,D.!! g,D.! E,D.!! EE,D.!
8,G.! RR,F.!! RQ,F.! GE,R.!! D,F.! /E`,F.!! /G,D.!
8,DD.! Fg,D.!! GF,R.! QC,F.!! R,F.! g,D.!! F,F.!
8,DC.! Rg,F.!! `D,R.! SC,F.!! /EF,F.! D,D.!! DF,F.!
8,DE.! Fg,D.!! ECE,S.! R`,F.!! /Q,F.! EC,D.!! DC,F.!
8,Q.! `G,R.!! ``,R.! SR,F.!! /ED,F.! G,F.!! /ES,F.!
8,`.! EEC,Q.!! gQ,S.! Qg,R.!! E,R.! Eg,R.!! /DE,S.!
8,EE.! Q`,F.!! S`,F.! `D,R.!! D`,F.! /DG,F.!! /EE,F.!
8,g.! QE,R.!! SE,F.! ESC,`.!! /EF,R.! RG,R.!! /EC,F.!
8:,F".! FRQ,`.!! `C,D.! RDG,g.!! DQ,F.! /DSC,`.!! /DD,F.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
L32:'!SI!!!>#46*<'$!9**64)$3%'(!,!e!ECR.!3$4!)(*%6*1)9!!4)(1:39'7'$%!13637'%'6(!,lDe!EC!F.!
+*6!OI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
! e!! #!! U!! @,'a.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!!
>,E"J.! EEFSF! ECQ`C! GgES! EDR!
>,E";.! ECG`g! EEGRD! gSSG! EDR!
>,FJ.! gCEG! QgED! RQRQ! FR!
>,DJ.! g``Q! FCDG! QRFR! FG!
>,RJ.! `FER! RSRC! RGDg! Fg!
>,R;.! `EDD! RGDg! SGCE! Fg!
>,DRJ.! GG`R! R`FD! `FSF! FS!
>,DQJ.! ECQSG! `Q`S! Q`gD! RD!
>,EDJ.! gCgD! `ggg! QSRC! FC!
>,EQJ.! `DDD! GQ`S! GRFQ! RD!
>,ESJ.! `QgF! EDCCR! GgCR! SE!
>,ES;.! GFEQ! ECFF`! gFSF! SE!
>,F;.! GFFD! DF`Q! SFRC! RR!
>,F8.! GCgR! DSGG! QDgG! RR!
>,D`J.! EDEgR! `gRD! ``FC! RG!
>,DgJ.! ECC`R! RCR`! GSCG! Rg!
>,E`J.! Q`gS! EEQGS! `DD`! SR!
>,E`;.! QD`C! gGCQ! `CFF! SR!
>,ECJ.! Q`ER! EEDFg! RSDC! SS!
>,EC;.! `R`F! EECFR! FgDG! SS!
>,DFJ.! SFS`! G`F`! GDEE! QE!
>,EgJ.! QES`! EFGRC! GC`S! QC!
>,GJ.! SDCE! ``RS! F`C`! `R!
>,G;.! SQ``! QCRC! RDRS! `R!
>,DDJ.! RFEQ! gQDS! gCGS! `F!
>,DCJ.! SCgR! ER`EE! GgDQ! `C!
>,DEJ.! RDDE! EDSgE! gR`R! `R!
>,QJ.! Q`gF! S`QC! FCFG! GS!
>,`J.! GCEg! QSCD! DREF! EFG!
>,`;.! GSDD! `FSG! FFR`! EFG!
>,`8.! `GDR! GSFD! DQDC! EFG!
>,EEJ.! QERD! EDSGg! FEDQ! ECG!
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>,EE;.! SR`g! ECgRF! FDDR! ECG!
>,EE8.! QDRD! EC`SS! DQFD! ECG!
>,gJ.! R`FD! `SD`! SC`D! EDS!
>,g;.! SFD`! gFEE! SCQQ! EDS!
>,g8.! SGCG! `QEE! SQCQ! EDS!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
!
L32:'!QI!!L*6()*$!3$<:'(!XZY!+*6!OI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
8,EC./"),E./N,D./8,S.! /ESGIQ,F.!
8,G./"),E./N,D./8,S.! GFIQ,R.!
8,Q./"),E./N,D./8,S.! /FDIF,R.!
"),E./N,D./8,S./_,F.! `SIQ,R.!
"),E./N,D./8,S./8,R.! /RRIg,R.!
"),E./N,D./8,S./8,ED.! /E`EIF,D.!
8,E./_,F./8,S./N,D.! E`DIS,F.!
8,E./_,F./8,S./8,R.! /QDIS,R.!
8,E./_,F./8,S./8,ED.! SQIQ,R.!
N,D./8,S./8,R./8,F.! E`RIS,F.!
_,F./8,S./8,R./8,F.! SDIg,R.!
8,ED./8,S./8,R./8,F.! /QEIC,R.!
8,S./_,F./8,E./N,E.! /E`EI`,F.!
8,S./_,F./8,E./8,D.! QIS,R.!
8,F./8,D./8,E./N,E.! /EDGIE,R.!
8,DR./8,D./8,E./N,E.! EEQIC,R.!
8,F./8,D./8,E./_,F.! SFI`,R.!
8,DR./8,D./8,E./_,F.! /QDID,R.!
8,ES./N,S./8,ER./N,R.! /EQgIS,R.!
8,ES./N,S./8,ER./_,D.! EEIR,R.!
8,EF./_,D./8,ER./N,R.! gID,`.!
8,EQ./_,D./8,ER./N,R.! /E`RIC,R.!
8,EF./_,D./8,ER./N,S.! /E`EIg,R.!
8,EQ./_,D./8,ER./N,S.! RIg,R.!
8,E./8,D./8,DR./8,DS.! /`GIF,R.!
8,F./8,D./8,DR./8,DS.! EQRIQ,F.!
8,E./8,D./8,DR./8,ED.! RGIg,R.!
8,F./8,D./8,DR./8,ED.! /QGIE,R.!
8,ER./_,D./8,EF./N,F.! E`FIg,R.!
8,EQ./_,D./8,EF./N,F.! /DIQ,S.!
8,ER./_,D./8,EF./8,ED.! /QID,Q.!
8,EQ./_,D./8,EF./8,ED.! E``IF,F.!
8,D`./8,DG./_,E./8,Dg.! /CIQ,`.!
8:,E./8,DG./_,E./8,Dg.! E`gIS,F.!
N,F./8,EF./8,ED./8,DR.! /`EIC,S.!
_,D./8,EF./8,ED./8,DR.! ECgIC,R.!
N,F./8,EF./8,ED./8,S.! SEIE,S.!
_,D./8,EF./8,ED./8,S.! /EDGIg,F.!
8,DS./8,DR./8,ED./8,EF.! /gGIC,R.!
8,D./8,DR./8,ED./8,EF.! EF`IS,F.!
8,DS./8,DR./8,ED./8,S.! EFQIQ,F.!
8,D./8,DR./8,ED./8,S.! EDIE,R.!
N,D./8,S./8,ED./8,EF.! SQI`,R.!
_,F./8,S./8,ED./8,EF.! E`FIC,F.!
8,R./8,S./8,ED./8,EF.! /`EID,R.!
N,D./8,S./8,ED./8,DR.! E`gI`,F.!
_,F./8,S./8,ED./8,DR.! /QFIg,F.!
8,R./8,S./8,ED./8,DR.! SEIg,R.!
8,ER./_,D./8,EQ./8,ES.! /E`IQ,R.!
8,EF./_,D./8,EQ./8,ES.! ESgIS,F.!
8,ER./_,D./8,EQ./8,E`.! ECDIg,R.!
8,EF./_,D./8,EQ./8,E`.! /GCIC,S.!
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8,D`./8,DQ./8,DS./8,Dg.! DIG,Q.!
8,D`./8,DQ./8,DS./8,DR.! /E`SIF,R.!
8,ED./8,DR./8,DS./8,DQ.! /RFIS,S.!
8,D./8,DR./8,DS./8,DQ.! GCID,S.!
8,ED./8,DR./8,DS./8,Dg.! EFGIR,R.!
8,D./8,DR./8,DS./8,Dg.! /g`Ig,R.!
8,ER./N,S./8,ES./8,EQ.! /DDIS,R.!
_,D./8,EQ./8,ES./N,S.! DFIC,R.!
8,E`./8,EQ./8,ES./N,S.! /gSID,R.!
8,S./8,R./8,F./8,D.! FID,S.!
8,E./8,D./8,F./8,R.! /S`IF,R.!
8,DR./8,D./8,F./8,R.! SgIF,R.!
_,E./8,DG./8,D`./8,DQ.! CIE,`.!
8:,E./8,DG./8,D`./8,DQ.! EGCIC,F.!
8,DS./8,DQ./8,D`./8,DG.! /EIF,Q.!
8,DG./_,E./8,Dg./8,DS.! DIF,`.!
8,DQ./8,DS./8,Dg./_,E.! /FIS,`.!
8,DR./8,DS./8,Dg./_,E.! E`RI`,R.!
8,Eg./8,EG./8,E`./8,EQ.! ECSIS,S.!
8,DF./8,EG./8,E`./8,EQ.! /`FIF,S.!
_,D./8,EQ./8,E`./8,EG.! E`gIC,R.!
8,ES./8,EQ./8,E`./8,EG.! /QGIG,S.!
N,D./"),E./8,EC./8,EE.! /E`FIS,R.!
8,G./"),E./8,EC./8,EE.! /SSIg,S.!
8,Q./"),E./8,EC./8,EE.! QCI`,S.!
8,Eg./8,EG./8,DF./8,DD.! /CIg,Q.!
8,E`./8,EG./8,DF./8,DD.! E`GIC,R.!
8,DF./8,EG./8,Eg./8,DC.! CID,`.!
8,E`./8,EG./8,Eg./8,DC.! /E`GIQ,R.!
N,D./"),E./8,G./8,g.! RRIG,S.!
8,EC./"),E./8,G./8,g.! /Q`IR,S.!
8,Q./"),E./8,G./8,g.! EQGIE,S.!
8,EG./8,DF./8,DD./8,DE.! /CIE,G.!
8,EG./8,Eg./8,DC./8,DE.! EIR,`.!
8,Eg./8,DC./8,DE./8,DD.! /DIS,G.!
8,DF./8,DD./8,DE./8,DC.! EIg,G.!
N,D./"),E./8,Q./8,`.! /`DIg,Q.!
8,EC./"),E./8,Q./8,`.! RSIG,`.!
8,G./"),E./8,Q./8,`.! EQQIG,Q.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"#77'%6#!%63$(+*673%)*$(!B('4!%*!<'$'63%'!'aB)?3:'$%!3%*7(W!!
!!
L32:'!`I!!>#46*<'$!2*$4(!+*6!O!Xl!3$4!ZYI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
5/>IIIJ! 4,5/>.! 4,>IIIJ.! 4,5IIIJ.! m,5>J.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
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!
c/63#!86#(%3::*<631&)9!53%3!+*6!$)%6):'!MBW!
 

 
 
  L32:'!EI!!86#(%3:!43%3!3$4!(%6B9%B6'!6'+)$'7'$%!+*6!MBI!
H4'$%)+)93%)*$!9*4'!! 9K4`C%!
071)6)93:!+*67B:3!! 8ED!>ED!8:!_!NF!
M*67B:3!K')<&%!! DSFIQG!
L'71'63%B6'!! DEF,D.!h!
j3?':'$<%&!! CI`EC`F!l!
86#(%3:!(#(%'7!! N6%&*6&*72)9!
"139'!<6*B1!! PD,E.D,E.D,E.!
@$)%!9'::!4)7'$()*$(! 3![!QIGCES,R.!l! α[!gCZI!
! 2![!ECIRER`,Q.!l! β[!gCZI!
! 9![!ESI`EgF,G.!l! γ![!gCZI!
T*:B7'! EEEFIRg,EE.!lF!
d! R!
5'$()%#!,93:9B:3%'4.! EISEF!A<\7F!
J2(*61%)*$!9*'++)9)'$%! CIFFG!77/E!
M,CCC.! SDG!
86#(%3:!()U'! DID!e!DIS!e!SIC!77F!
L&'%3!63$<'!+*6!43%3!9*::'9%)*$! DIFS!%*!D`I`gZI!
H$4'e!63$<'(! /Gm[&m[S=!/EEm[^m[ED=!/Egm[:m[ES!
O'+:'9%)*$(!9*::'9%'4! `EFS!
H$4'1'$4'$%!6'+:'9%)*$(! DFQG!XO,)$%.![!CICFCSY!
8*71:'%'$'((!%*!%&'%3![!D`I`gZ! gDID!f!!
J2(*61%)*$!9*66'9%)*$! _*$'!
O'+)$'7'$%!7'%&*4! MB::/73%6)e!:'3(%/(aB36'(!*$!MD!
53%3!\!6'(%63)$%(!\!13637'%'6(! DFQG!\!C!\!ERS!
i**4$'((/*+/+)%!*$!MD! EICF`!
M)$3:!O!)$4)9'(!XHnD()<73,H.Y! OE![!CICDGF=!KOD![!CIC`RR!
O!)$4)9'(!,3::!43%3.! OE![!CICFEF=!KOD![!CIC`QS!
J2(*:B%'!(%6B9%B6'!13637'%'6! /CICD,S.!
]36<'(%!4)++I!1'3^!3$4!&*:'! CIDCE!3$4!/CIEFQ!'Il/F!
!
L32:'!DI!!J%*7)9!9**64)$3%'(!!,!e!ECR.!3$4!'aB)?3:'$%!!)(*%6*1)9!4)(1:39'7'$%!13637'%'6(!,lDe!ECF.!
+*6!MBI!!@,'a.!)(!4'+)$'4!3(!*$'!%&)64!*+!!%&'!%639'!*+!%&'!*6%&*<*$3:)U'4!@)o!%'$(*6I!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
! e! #! U! @,'a.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!!
8:,E.! /DRF,E.! /RFgG,E.! /RSGD,E.! RE,E.!
8,`.! /`RFD,D.! /RDCQ,D.! /DRDR,E.! D`,E.!
_,D.! /DDC`,D.! /RGCR,E.! /FEGg,E.! FD,E.!
8,S.! /gRg`,D.! /SRRD,D.! /EF`F,E.! FF,E.!
N,E.! /ECSR`,D.! /QFGR,E.! /EF`Q,E.! RD,E.!
8,G.! /SS`C,D.! /RES`,E.! /DgR`,E.! DQ,E.!
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8,EC.! /FGgC,D.! /FSDQ,D.! /RDDS,E.! FD,E.!
8,Q.! /`S``,D.! /SRED,D.! /EGQD,E.! FD,E.!
8,EE.! /DFCF,D.! /RDDD,D.! /FgFC,E.! Dg,E.!
8,ED.! /FGRR,D.! /R`SQ,D.! /D`Cg,E.! FE,E.!
8,E.! /QCGE,F.! /D```,D.! /EFCD,E.! FS,E.!
_,E.! /R`QC,F.! /DQFE,D.! /GQQ,E.! SF,E.!
8,F.! /g`Eg,F.! /FCFD,D.! /EREE,E.! FQ,E.!
8,g.! /SSFG,D.! /FRgF,D.! /F`DD,E.! FE,E.!
8,R.! /ggSF,F.! /RDSC,D.! /G`S,E.! Fg,E.!
8,D.! /``SQ,D.! /Dg`Q,D.! /EGGR,E.! Dg,E.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
L32:'!FI!!!;*$4!:'$<%&(!XlY!3$4!3$<:'(!XZY!+*6!!MBI!
ppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
8:,E./8,EE.!! EI`RSD,ES.!
8,`./8,G.!! EISEC`,Eg.!
8,`./8,Q.!! EISFg,D.!
8,`./8,D.!! EISSF,D.!
_,D./8,EE.!! EIFES,D.!
_,D./8,ED.!! EIFRQ,D.!
8,S./N,E.!! EIDEF,D.!
8,S./8,R.!! EISCC,D.!
8,S./8,Q.!! EISES,D.!
8,G./8,ED.!! EIFGD,D.!
8,G./8,g.!! EIRCC,D.!
8,EC./8,g.!! EIF`F,D.!
8,EC./8,EE.!! EIFGE,D.!
8,E./_,E.!! EIEFg,D.!
8,E./8,D.!! EIR`Q,D.!
8,F./8,D.!! EISFC,D.!
8,F./8,R.!! EISFC,D.!
!
8,G./8,`./8,Q.! EEFIDE,ED.!
8,G./8,`./8,D.! EEDIGR,EF.!
8,Q./8,`./8,D.! EECIRg,ED.!
8,EE./_,D./8,ED.! EEQICQ,EF.!
N,E./8,S./8,R.! EDFIFG,ES.!
N,E./8,S./8,Q.! EDEIRS,ES.!
8,R./8,S./8,Q.! EESIEQ,ER.!
8,ED./8,G./8,g.! EEQIRS,ER.!
8,ED./8,G./8,`.! EDFIFS,EF.!
8,g./8,G./8,`.! EDCIDC,EF.!
8,g./8,EC./8,EE.! EE`IDQ,EF.!
8,S./8,Q./8,`.! EEEIFE,EF.!
_,D./8,EE./8,EC.! EDSIFE,ER.!
_,D./8,EE./8:,E.! EESIQE,ED.!
8,EC./8,EE./8:,E.! EEgICQ,EE.!
_,D./8,ED./8,G.! EDRISG,ER.!
_,E./8,E./8,D.! E`GIRg,E`.!
8,D./8,F./8,R.! EEDIgD,ER.!
8,EC./8,g./8,G.! EDCIEF,ER.!
8,S./8,R./8,F.! EEDIDR,EF.!
8,E./8,D./8,F.! EEDIE`,EF.!
8,E./8,D./8,`.! EECIDC,EF.!
8,F./8,D./8,`.! EEEICD,EF.!
ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"#77'%6#!%63$(+*673%)*$(!B('4!%*!<'$'63%'!'aB)?3:'$%!3%*7(W!!
!!
L32:'!RI!!!J$)(*%6*1)9!4)(1:39'7'$%!13637'%'6(!!,lDe!ECF.!+*6!MBI!!L&'!3$)(*%6*1)9!
4)(1:39'7'$%!+39%*6!'e1*$'$%!%3^'(!%&'!+*67W!!/DπDX!&D!3qD@EE!k!III!!k!D!&!^!3q!2q!@ED!Y!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
! @EE! @DD!! @FF! @DF! @EF! @ED!
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pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
8:,E.! FQ,E.!! RQ,E.! Fg,E.!! /F,E.! EE,E.!! /D,E.!
8,`.! DQ,E.!! DG,E.! DG,E.!! /F,E.! /D,E.!! C,E.!
_,D.! Dg,E.!! FR,E.! FS,E.!! D,E.! C,E.!! F,E.!
8,S.! FQ,E.!! FR,E.! DG,E.!! S,E.! /D,E.!! /R,E.!
N,E.! RS,E.!! RE,E.! Fg,E.!! R,E.! D,E.!! /ES,E.!
8,G.! Dg,E.!! DS,E.! DR,E.!! /F,E.! /D,E.!! /D,E.!
8,EC.! F`,E.!! FR,E.! DQ,E.!! S,E.! /R,E.!! /F,E.!
8,Q.! FS,E.!! DS,E.! F`,E.!! /E,E.! R,E.!! /E,E.!
8,EE.! Dg,E.!! DG,E.! Dg,E.!! /S,E.! F,E.!! /S,E.!
8,ED.! FC,E.!! FS,E.! Dg,E.!! R,E.! E,E.!! F,E.!
8,E.! RC,E.!! FE,E.! FR,E.!! /S,E.! D,E.!! /D,E.!
_,E.! RG,E.!! QC,E.! SD,E.!! /EG,E.! /g,E.!! /F,E.!
8,F.! FR,E.!! FF,E.! RD,E.!! /S,E.! S,E.!! R,E.!
8,g.! FC,E.!! FR,E.! FC,E.!! R,E.! /R,E.!! F,E.!
8,R.! RC,E.!! RE,E.! FQ,E.!! /D,E.! EC,E.!! /R,E.!
8,D.! FE,E.!! DR,E.! FD,E.!! C,E.! C,E.!! E,E.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
L32:'!SI!!!>#46*<'$!9**64)$3%'(!,!e!ECR.!3$4!)(*%6*1)9!!4)(1:39'7'$%!13637'%'6(!,lDe!EC!F.!
+*6!MBI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
! e!! #!! U!! @,'a.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!!
>,`J.! /GSFG! /RDSE! /DGFF! FF!
>,ECJ.! /FGRR! /FCgD! /R`Rg! Fg!
>,QJ.! /`RGE! /QEGC! /DDDC! Fg!
>,Q;.! /QR`Q! /SRDR! /ERQC! Fg!
>,EDJ.! /FGEC! /SEQC! /DE`R! F`!
>,FJ.! /EC`gR! /DgGg! /EGDS! RR!
>,F;.! /gGD`! /DDGE! /ECFG! RR!
>,gJ.! /QQRG! /FCDS! /FGg`! FG!
>,RJ.! /gC`D! /RDCE! /FGF! R`!
>,R;.! /EEFCS! /RDgg! /QQF! R`!
>,D;.! /`GCS! /DDFQ! /DD`G! FS!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
!
L32:'!QI!!L*6()*$!3$<:'(!XZY!+*6!MBI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
8,Q./8,`./8,G./8,ED.! /DQIQ,D.!
8,D./8,`./8,G./8,ED.! ggIGg,EG.!
8,Q./8,`./8,G./8,g.! ESDISQ,ER.!
8,D./8,`./8,G./8,g.! /GEICE,EQ.!
N,E./8,S./8,Q./8,`.! EDgIRS,EQ.!
8,R./8,S./8,Q./8,`.! /SDIED,E`.!
8,G./8,`./8,Q./8,S.! /E`GIC`,ED.!
8,D./8,`./8,Q./8,S.! SRIDQ,EQ.!
8,ED./_,D./8,EE./8,EC.! FIS,D.!
8,ED./_,D./8,EE./8:,E.! /E`SICG,ED.!
8,g./8,EC./8,EE./_,D.! /FIS,D.!
8,g./8,EC./8,EE./8:,E.! E`SICR,EE.!
8,EE./_,D./8,ED./8,G.! CIS,D.!
8,g./8,G./8,ED./_,D.! /RIC,D.!
8,`./8,G./8,ED./_,D.! E`SIER,ER.!
8,EE./8,EC./8,g./8,G.! /CIS,D.!
8,ED./8,G./8,g./8,EC.! FIg,D.!
8,`./8,G./8,g./8,EC.! /E`SIFE,ER.!
N,E./8,S./8,R./8,F.! /EFDIFE,E`.!
8,Q./8,S./8,R./8,F.! RgIFC,Eg.!
8,D./8,F./8,R./8,S.! /RgIGF,Eg.!
_,E./8,E./8,D./8,F.! EQ`,`.!
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_,E./8,E./8,D./8,`.! RD,`.!
8,R./8,F./8,D./8,E.! /`CICE,EG.!
8,R./8,F./8,D./8,`.! SFI`Q,E`.!
8,G./8,`./8,D./8,E.! /SGI`S,EQ.!
8,Q./8,`./8,D./8,E.! QgIED,EQ.!
8,G./8,`./8,D./8,F.! E`QIFS,ED.!
8,Q./8,`./8,D./8,F.! /SSI``,EQ.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
"#77'%6#!%63$(+*673%)*$(!B('4!%*!<'$'63%'!'aB)?3:'$%!3%*7(W!!
!!
L32:'!`I!!>#46*<'$!2*$4(!+*6!MB!Xl!3$4!ZYI!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!
5/>IIIJ! 4,5/>.! 4,>IIIJ.! 4,5IIIJ.! m,5>J.!
pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp!!

!


