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.>+  +0& $04-+ #@ GH +^!+"% +&.8a . %8 +08/ .# 8++ .>0. .>+ 1%@@+"+&,+ %8 40"(+"

.>0& GHH<HHH &#1+8 6>+& .>+ "0&1# 6047 4+&(.> "+0,>+8 IHHHH >#!8a B8 1+e

8,"%N+1 %& B4(#"%.> G< 6+ -8+ " ¡ >%(" U ( X 36/T%.:(6:2" 08 .>+ .>"+8>#41 .#

%1+&.%@/ 8/N%4 &#1+8a & #-" +^!+"% +&.8 6+ #N8+"$+ .>0. 36/T%.:(6:2" } IcHH<

8# .>+ 8/N%4 &#1+8 ,0& N+ %1+&.%@%+1 +$+& 6%.> 0 "+40.%$+4/ 40"(+ 0< .# 4% %. .>+

&- N+" #@ @048+4/ %1+&.%@%+1 >#&+8. &#1+8a

F# +$04-0.+ #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> < .>+ !0"0 +.+"8 6+ -8+1 %& .>+

+^!+"% +&.8 0"+ 08 @#44#68l ,>:" ¡ IHH<Kl ¡ IHHHH< ZH ¡ IHHH< 6 N c< ( N GH<

,3 ¡ GH< T ¡ IHH< + + yIHHH<IcHH<GHHHza 9>+& N-%41%&( .>+ 8/N%4 "+(%#&8< 6+ 8+.

fc



F0N4+ gaJl c 8/N%4 &#1+8 !+" 0..0,7 +1(+ \cHHH 8/N%4 &#1+8` @048+ !#8%.%$+ 0&1
&+(0.%$+ "0.+8~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3"7-. E0,+N##7
2B ?#1+4 RO ?#1+4 2B ?#1+4 RO ?#1+4

mf mn mf mn m f mn mf mn
IHHHO9) H H aH Go H HaGfo H H aG Go H aIo Hacgo
IcHHO98 H H aH Go H HaJGo HaJo H aI Go H aGo Haggo
GHHHO9) H H H H aG Go Haco HaHgo Haco Hago

.>+ &- N+" #@ 0..0,7 +1(+8 .# N+ IHHHa 9+ 1+@%&+ .>+ # +7) ,97$8$;) : 8) 08 .>+

!+",+&.0(+ #@ .>+ >#&+8. &#1+8 %1+&.%@%+1 .# N+ 8/N%4< 0&1 .>+ # +7) 4)@ 8$;) : 8)

08 .>+ !+",+&.0(+ #@ .>+ 8/N%4 &#1+8 %1+&.%@%+1 .# N+ >#&+8.a & .>+ +^!+"% +&.8

6+ #N.0%& .>+ @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8 #@#-" 04(#"%.> a B8 6+ -8+ 40"(+b

8,04+ .#!#4#(%+8 %& .>+ +^!+"% +&.8< %. %8 %&@+08%N4+ .# +^0 %&+ 044 .>+ >#&+8.

&#1+8 .# (+. .>+ +^0,. @048+ !#8%.%$+ "0.+a F# +8.% 0.+ .>+ @048+ !#8%.%$+ "0.+ #@

.>+ 04(#"%.> < %& +0,> +^!+"% +&. 6+ "0&1# 4/ 8+4+,. I H H H >#&+8. &#1+8 08

8-8!+,.8 0&1 -8+ #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> .# .+8. .>+ a F# (+. .>+ @048+

&+(0.%$+ "0.+< %& +0,> +^!+"% +&. 6+ -8+ #-" 04(#"%.> .# .+8. +$+"/ 8/N%4 &#1+a

& .>+ +^!+"% +&.8 6+ $0"/ .>+ &- N+" #@ 8/N%4 &#1+8 !+" 0..0,7 +1(+a E#" +0,>

$04-+ 6+ +$04-0.+ .>+ 04(#"%.> #& .6# "+04b6#"41 .#!#4#(%+8< -8%&( .6# 8/N%4

"+(%#& ,#&8."-,.%#&  #1+48< 0&1 6%.> .>"++ $04-+8 #@ UC .>+ &- N+" #@ "0&1# 

60478 !+"@#" +1 %& .>+ 04(#"%.> < "+8!+,.%$+4/a

F0N4+ gaG 8>#68 .>+ "+8-4.8 6>+& +0,> 0..0,7 +1(+ %&."#1-,+8 IH 8/N%4 &b

#1+8a . %8 +08/ .# 8++ .>0. #-" 04(#"%.> 0,>%+$+8 $+"/ 4#6 @048+ !#8%.%$+ 0&1

&+(0.%$+ "0.+8 %& 044 .>+ ,08+8a 9+ @%&1 .>0. 044 .>+ 8/N%4 &#1+8 .>0. ,0&&#. N+

,#""+,.4/ %1+&.%@%+1 0"+ ,# !"# %8+1 &#1+8< 08 .>+/ 0"+ #& .>+ 8 044 ,-. N+e

.6++& .>+ >#&+8. "+(%#& 0&1 .>+ 8/N%4 "+(%#&a )% %40"4/< 044 .>+ @048+4/ %1+&.%@%+1

>#&+8. &#1+8 0"+ ,4#8+ .# .>+ 8 044 ,-.a

F0N4+ gaJ 8>#68 .>+ "+8-4.8 6>+& +0,> 0..0,7 +1(+ %&."#1-,+8 c 8/N%4 &#1+8a

fd



F0N4+ gagl I 8/N%4 &#1+ !+" 0..0,7 +1(+ @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8
3"7-. E0,+N##7

2B ?#1+4 2B ?#1+4
E r mn Er mn

IHHHO9) H H ado -o d aGo
IcHHO9) H Haio Hago gago
GHHHO9) H H aGo Ho Iago

iHo
X/J+{

dHo b

cHo

s gHo

;xo
0Q{ /,J/X{

/L,,{JIH{
L/J1{ IagUHaHgU

IHHHH \/N 44. Er cHHH 8/N%48 Er IHHH 8/N%48 Er IHHHH 8/N%48 E b cHHH 8/N%48 E b IHHH 8/N%48 E b

E%(-"+ gacl =# !0"%8#& N+.6++& .>+ @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8 #@
)/N%4C+@+&1+" 0&1 .>#8+ #@ )/N%4Q% %.

F>+ "+8-4.8 0"+ 8% %40" .# .>#8+ %& F0N4+ gaGa 9+ #N8+"$+ .>0.6%.> .>+ %&,"+08+ #@

.>+ &- N+" #@ "0&1# 60478 !+"@#" +1 %& .>+ 04(#"%.> < .>+ @048+ !#8%.%$+ "0.+

"0%8+8< 6>%4+ .>+ @048+ &+(0.%$+ "0.+ 1+,"+08+8a F>+ "+08#& %8 .>0. .>+  #"+

"0&1# 60478 0"+ !+"@#" +1< .>+ 8 044+" .>+ 8.0&10"1 1+$%0.%#& #@ .>+ &- N+"

#@ &#1+8 6>#8+ @"+S-+&,/< .>+ &- N+" #@ .% +8 N+%&( ."0$+"8+1< %8 &# 8 044+"

.>0& 8 %8a B8 0 "+8-4.< .>+ .>"+8>#41 " %&,"+08+8 6>+&  #"+ "0&1# 60478 0"+

!+"@#" +1< 6>%,>  07+8 %. 4+88 4%7+4/ @#" 0 8/N%4 &#1+ .# N+ %1+&.%@%+1 08 >#&+8.<

0&1 $%,+ $+"8+ @#" >#&+8. &#1+8a

F0N4+ gag 8>#68 .>+ "+8-4.8 6>+& +0,> 0..0,7 +1(+ %&."#1-,+8 #&4/ #&+ 8/N%4

&#1+a F>+ @048+ &+(0.%$+ "0.+ @#" .>+ E0,+N##7 10.0 8+. %8 >%(>+" .>0& .>+ "+8-4.8

8>#6& %& F0N4+ gaJa F>%8 %8 N+,0-8+ .>+ 1%@@+"+&,+ N+.6++& .>+ ,#$+"0(+ #@ .>+

"0&1# 60478 #"%(%&0.%&( @"# 0& >#&+8. &#1+ 0&1 @"# 0 8/N%4 &#1+ N+,# +8

8 044+" ,# !0"+1 6%.> .>+ ,08+8 6>+& +0,> 0..0,7 +1(+ %&."#1-,+8  #"+ 8/N%4

fi



)/N44?8&18"
)/N%4A %.

hHaJG.

M]XMMU

G dH

16P6QU 18PQ@U

2B IHHHH 8/N%4­ Eb 2BIHHHH8/N%48 Er RO IHHHH 8/N%48 Eb ROIHHHH8/N%48 Er

E%(-"+ gadl =# !0"%8#& N+.6++& .>+ 0$+"0(+ "-&&%&( .% + .# .+8. #&+ &#1+ N/
)/N%4C+@+&1+" 0&1 .>0. N/ )/N%4Q% %.

F0N4+ gacl IH 8/N%4 &#1+8 !+" 0..0,7 +1(+ \IHHHHH 8/N%4 &#1+8` @048+ !#8%.%$+

3"7-. E0,+N##7
2B ?#1+4 RO ?#1+4 2B ?#1+4 RO ?#1+4

mf mn mf mn Er mn Er mn
IHHHO9) - HaHdo H HaIJo Hago Haido Hago Haifo
IcHHO9) H HaHJo H H aI Go H ado Hadio Hago H ad fo
GHHHO9) H HaHJo H H aI Go Haio HadGo Haio H ad do

F0N4+ gadl c 8/N%4 &#1+8 !+" 0..0,7 +1(+ \cHHHH 8/N%4 &#1+8` @048+ !#8%.%$+ 0&1

3"7-. E0,+N##7
2B ?#1+4 RO ?#1+4 2B ?#1+4 RO ?#1+4

mf mn mf mn m f mn m f mn
IHHHO98 H HaIgo H HaGJo HaJo IagHo H aGo IaJIo
IcHHO9) H H aIIo H H aG Go Hago IaJIo Haco IaHio
GHHHO9) H HaHgo H H aG Io Haco IaHho Haco Hahio

&#1+8a F>+ +^!+"% +&.04 "+8-4.8 8>#6 .>0. #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> ,0&

%1+&.%@/ &+0"4/ 044 .>+ 8/N%4 &#1+8 6>+& +0,> 0..0,7 +1(+ %&."#1-,+8 IH #" c

8/N%4 &#1+8< 0&1 0& #$+"6>+4 %&(  0;#"%./ #@ 8/N%4 &#1+8 6>+& +0,> 0..0,7

+1(+ %&."#1-,+8 I 8/N%4 &#1+< N#.> 6%.> $+"/ 4#6 @048+ !#8%.%$+ "0.+a

F# %&$+8.%(0.+ .>+ !+"@#" 0&,+ #@ #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> 6>+&

 #"+ 8/N%4 &#1+8 0"+ ,#&."#44+1 N/ .>+ 01$+"80"/< 6+ "0%8+ .>+ &- N+" #@ 0..0,7

+1(+8 .# IHHHH 0&1 "+!+0. .>+ +^!+"% +&.8a E#44#6%&( .>+ 0!!"#0,>  +&.%#&+1

ff



F0N4+ gail E048+ "0.+8 #@ )/N%4Q% %. #& .>+ E0,+N##7 10.0 8+.
2B ?#1+4 RO ?#1+4

mf mn m f mn
I H H H H 8/N%48 Iaco facco H ado IcaJco
cHHH 8/N%48 I aGo IcaIdo Iago JGadGo
I H H H 8/N%48 Iago dIaJo H afo fcaJo

0N#$+< ,"+0.%&( I H H H H 0..0,7 +1(+8  +0&8 .>0. #& 0$+"0(+ .>+ 01$+"80"/ &++1b

8 .# ,# !"# %8+ IJI >#&+8. &#1+8 %& .>+ 3"7-. 10.0 8+.< #" cgd >#&+8. &#1+8

%& .>+ E0,+N##7 10.0 8+.a F0N4+ gac 4%8.8 .>+ +^!+"% +&.04 "+8-4.8 6>+& +0,>

0..0,7 +1(+ %&."#1-,+8 I H 8/N%4 &#1+8< 6>%,> 4+018 .# 0 8/N%4 "+(%#& ,#&8%8.%&(

#@ IHHHHH 8/N%4 &#1+8{ F0N4+ gad 4%8.8 .>+ "+8-4.8 6>+& +0,> 0..0,7 +1(+ %&."#e

1-,+8 c 8/N%4 &#1+8a . %8 +08/ .# 8++ .>0. #-" 04(#"%.> 8.%44 0,>%+$+8 4#6 @048+

!#8%.%$+ 0&1 &+(0.%$+ "0.+8 %& .>+8+ 8,+&0"%#8a

gaJaGaI =# !0"%8#& 6%.> +^%8.%&( 8,>+ +8

9+ @-44/ % !4+ +&.+1 )/N%4Q% %. 0&1 +$04-0.+1 %. -8%&( #-" E0,+N##7 10.0 8+.a

9+ 1%1&U. +$04-0.+ )/N%4Q% %. #& .>+ 3"7-. 10.0 8+. 08 .>+ "-&&%&( .% + %8 0!e

!"#^% 0.+4/ g .% +8 4#&(+"< 8%&,+ .>+ 0$+"0(+ 1+("++ #@ .>+ 3"7-. 10.0 8+. %8

0N#-. g .% +8 #@ .>+ 0$+"0(+ 1+("++ #@ .>+ E0,+N##7 10.0 8+.a E#44#6%&( .>+

 +.>#1 %& mIIIn< 6+ @#-&1 .>+ #!.% 04 !0"0 +.+"8 @#" )/N%4Q% %. #& .>+ E0,+e

N##7 10.0 8+.a 9+ 8+. cC .>+ 4+&(.> #@ "0&1# "#-.+8< .# N+ GH >#!8< 0&1 "< .>+

&- N+" #@ %&8.0&,+8 #@ .>+ "0&1# "#-.+ (+&+"0.%#& !"#.#,#4< .# N+ IHHHHa F0e

N4+ gai 4%8.8 )/N%4Q% %.U8 @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8 6>+& +0,> 0..0,7 +1(+

%&."#1-,+8 IH 8/N%4 &#1+8< c 8/N%4 &#1+8< 0&1 I 8/N%4 &#1+< "+8!+,.%$+4/a F>+

"+8-4.8 8>#6 .>0. 6%.> +0,> 0..0,7 +1(+ %&."#1-,%&( IH 8/N%4 &#1+8< )/N%4Q% %.

0,,+!.8 facco #@ .>+ 8/N%4 &#1+8 6>+& .>+ 8/N%4 "+(%#& %8 ,#&8."-,.+1 N/ .>+

2B  #1+4< 0&1 IcaJco #@ .>+ 8/N%4 &#1+8 6>+& .>+ 8/N%4 "+(%#& %8 ,#&8."-,.+1

fh



N/ .>+ RO  #1+4a & ,# !0"%8#&< )/N%4C+@+&1+" #&4/ 0,,+!.8 HaIo #@ .>+ 8/N%4

&#1+8 %& N#.> ,08+8 6>+& U N GHHHa 9%.> .>+ 1+,"+08+ #@ .>+ &- N+" #@ 8/N%4

&#1+8 %&."#1-,+1 N/ +0,> 0..0,7 +1(+< .>+ @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8 #@

)/N%4Q% %. "0%8+ 8%(&%@%,0&.4/a 9>+& +0,> 0..0,7 +1(+ %&."#1-,+8 #&+ 8/N%4 &#1+<

)/N%4Q% %. 0,,+!.8 .>+  0;#"%./ #@ .>+ 8/N%4 &#1+8a

E%(-"+ gac ,# !0"+8 .>+ @048+ !#8%.%$+ 0&1 &+(0.%$+ "0.+8 #@ )/N%4C+@+&1+"

6%.> .>#8+ #@ )/N%4Q% %.< 6>+& .>+ 8/N%4 "+(%#& %8 N-%4. 6%.> .>+ 2B  #1+4a . %8

+08/ .# 8++ .>0. %& 044 .>+ .>"++ ,08+8 .>+ @048+ !#8%.%$+ "0.+ #@ )/N%4C+@+&1+"

%8 4#6+" .>0& .>0. #@ )/N%4Q% %.< 0&1 .>+ @048+ &+(0.%$+ "0.+ #@ )/N%4C+@+&1+" %8

4#6+" .>0& .>0. #@ )/N%4Q% %. N/ #&+ .# .6# #"1+"8 #@  0(&%.-1+a F>+ "+08#&

%8 )/N%4Q% %. 088- +8 .>0. 04 #8. 044 .>+ 8>#". "0&1# "#-.+8 #"%(%&0.%&( @"# 

0& >#&+8. &#1+ 6%44 8.0/ 6%.>%& .>+ >#&+8. "+(%#&< 0&1 %. N#-&18 .>+ &- N+" #@

01 %..+1 8/N%4 &#1+8 N/ .>+ &- N+" #@ 0..0,7 +1(+8 0&1 "0&1# "#-.+ 4+&(.>a

9>+& +0,> 0..0,7 +1(+ %&."#1-,+8 @+6 8/N%4 &#1+8< )/N%4Q% %. ,0&&#. +@@+,.%$+4/

%1+&.%@/ .>+ 8/N%4 &#1+8a 3& .>+ #.>+" >0&1< )/N%4C+@+&1+" %&.+"!"+.8 .>+ 8 044

,-. N+.6++& .>+ >#&+8. "+(%#& 0&1 .>+ 8/N%4 "+(%#& 08 0 N%08 %& .>+ ,#$+"0(+

#@ .>+ "0&1# 60478 #"%(%&0.%&( @"# 0& >#&+8. &#1+ 0&1 @"# 0 8/N%4 &#1+a .

,0& +@@+,.%$+4/ %1+&.%@/ .>+ 8/N%4 &#1+8 +$+& 6>+& .>+ &- N+" #@ 8/N%4 &#1+8

%&."#1-,+1 N/ +0,> 0..0,7 +1(+ 0!!"#0,>+8 .>+ .>+#"+.%,04 4#6+" N#-&1a

E%(-"+ gad ,# !0"+8 .>+ 0$+"0(+ "-&&%&( .% + .# .+8. #&+ &#1+ #& #&+ ,#"+

#@ 0& &.+4 k+#& GahJDYX !"#,+88#" N/ )/N%4C+@+&1+" 6%.> .>0. N/ )/N%4Q% %.a

F>+ "+8-4.8 8>#6 .>0. )/N%4C+@+&1+" %8 @08.+" .>0& )/N%4Q% %. N/  #"+ .>0& IH

.% +8a F>+ "+08#& %8 .>0. )/N%4Q% %. %&$#7+8 0 40"(+ &- N+" .: ¡ IHHHH @#" #-"

E0,+N##7 10.0 8+.` #@ %&8.0&,+8 #@ .>+ "0&1# "#-.+ (+&+"0.%#& !"#.#,#4 mIIIna

9%.>%& +0,> %&8.0&,+ 0 "0&1# "#-.%&( .0N4+ %8 (+&+"0.+1 @#" +$+"/ &#1+ %& .>+

8#,%04 ("0!>a B@.+" 044 .>+ %&8.0&,+8 0"+ @%&%8>+1< )/N%4Q% %. $+"%@%+8 %@ .>+ %&.+"e

hH



8+,.%#& ,#&1%.%#& 0&1 .>+ N040&,+ ,#&1%.%#& 0"+ 80.%8@%+1 .# 1+.+" %&+ 6>+.>+"

.# 0,,+!. +0,> 8-8!+,. &#1+a :/ ,#&."08.< )/N%4C+@+&1+" #&4/ "+4%+8 #& !+"e

@#" %&( 0 4% %.+1 &- N+" #@ "0&1# 60478< 6>%,> ,0& N+ 1#&+ %& 0 8>#". .% +

+$+& #& 40"(+b8,04+ &+.6#"7 ("0!>8a

P%860&0.> +. 04a !"#!#8+1 -8%&( 0 ,#  -&%./ 1+.+,.%#& 04(#"%.> mIHIn 08

.>+ "0&7%&( 04(#"%.> .# %&$+8.%(0.+ .>+ 8% %40"%./ N+.6++& 1%@@+"+&. 8/N%4 1+@+&8+

8,>+ +8a 9+ +$04-0.+1 .>+%" 04(#"%.> -8%&( #-" .6# 10.0 8+.8< 0&1 @#-&1 .>0.

.>+ 04(#"%.> 04#&+ ,0&&#. N+ -8+1 .# %1+&.%@/ .>+ 8/N%4 &#1+8a F>+ "+08#& %8

.>0. .>+ 04(#"%.> 8.0".8 @"# 0& >#&+8. &#1+ 0&1 %.+"0.%$+4/ 0118 &#1+8 .>0.

% !"#$+8 .>+ &#" 04%X+1 ,#&1-,.0&,+ 0. +0,> 8.+!a & #-" +$04-0.%#& .>+ &#"e

 04%X+1 ,#&1-,.0&,+ 0460/8 "+0,>+8 .>+ @%"8. %&@4+,.%#& !#%&. 0@.+" 011%&( #&4/

8+$+"04 >#&+8. &#1+8a B8 0 "+8-4.< .>+%" 04(#"%.> ,0&&#. 1%8.%&(-%8> .>+ 8/N%4

&#1+8 @"# .>+ >#&+8. &#1+8 6%.>#-. !"#$%1%&( 0 ,-.#@@ !#%&.a

9+ 048# +$04-0.+1 D0.+7++!+" mhfn -8%&( #-" 10.0 8+.8< 6>%,> >+0$%4/ "+4%+8

#& .>+ 088- !.%#& .>0. .>+ 8#,%04 &+.6#"78 0"+ "0&1# +^!0&1+"a F>%8 088- !e

.%#& %8 8."#&(+" .>0& #-" @08.b %^%&( 088- !.%#& 0&1 >08 &#. N++& $04%10.+1 %&

!"+$%#-8 "+8+0",>< 6>%,>  07+8 D0.+7++!+" 8-@@+" @"# >%(> @048+ !#8%.%$+ 0&1

&+(0.%$+ "0.+8 #& .>+ "+04b6#"41 8#,%04 .#!#4#(%+8 .>0. +^>%N%. 08/  +."%+8a E#"

+^0 !4+< #& #-" E0,+N##7 10.0 8+. 6%.> 0 IHHHHb&#1+ 8/N%4 "+(%#& N-%4. .>"#-(>

.>+ 2B  #1+4< .>+ 0$+"0(+ @048+ !#8%.%$+ "0.+ #@ D0.+7++!+" %8 IIaio< 0&1 .>+

0$+"0(+ @048+ &+(0.%$+ "0.+ %8 IiaGoa 9>+& .>+ 8/N%4 "+(%#& %8 N-%4. 6%.> .>+ RO

 #1+4< .>+ 0$+"0(+ @048+ !#8%.%$+ "0.+ %8 IIaio< 0&1 .>+ 0$+"0(+ @048+ &+(0.%$+

"0.+ %8 Igaioa & .>+ +$04-0.%#& 6+ -8+1 .>+ !0"0 +.+"8 d$ ¡ /QQL # BJ$8 ¡ QJ0]

"+,#  +&1+1 N/ mhfn 0&1 "+!+0.+1 +0,> +^!+"% +&. GH .% +8a

hI



F0N4+ gafl E048+ "0.+8 #@ .>+ 8/N%4 %1+&.%@%,0.%#& 04(#"%.> #& 0 6+%(>.+1 8#,%04
&+.6#"7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I H H H H 8/N%48 cHHH 8/N%48
2B ?#1+4 RO ?#1+4 2B ?#1+4 RO ?#1+4

,f mn mf mn mn m f mn
Haio HaIco Haco H aG Io Haio -!1-o Haio Hacdo

gaJaGaG R$04-0.%#& #@ .>+ )/N%4 1+&.%@%,0.%#& B4(#"%.> #& 09+%(>.+1 )#e

,%04 5+.6#"7

B8  +&.%#&+1 %& )+,.%#& gaGag< 0,.%$%./ &+.6#"7 %8 0 8#,%04 &+.6#"7  #1+4 .>0.

.07+8 .>+ 0,.%$%.%+8 N+.6++& -8+"8 %&.# 0,,#-&.a )% %40"4/< (%$+& .>+ -8+" 0,.%$e

%./ %&@#" 0.%#&< 0 8#,%04 &+.6#"7 ,0& N+ ."0&8@#" +1 %&.# 0 6+%(>.+1 ("0!>< N/

088%(&%&( 0 6+%(>. .# +0,> +1(+ N08+1 #& .>+ &- N+" #@ %&.+"0,.%#&8 N+.6++&

.>+ .6# +&1&#1+8a F>+"+ 0"+ 048# #.>+" @#" 8 #@ 6+%(>.+1 8#,%04 &+.6#"78<

+a(a< .>+ ."-8. &+.6#"78 6>#8+ +1(+ 6+%(>.8 1+&#.+ .>+ 4+$+4 #@ ."-8. mf n< 0&1

.>+ &+.6#"78 #@ ,#b0-.>#"8>%! 6>+"+ 0& +1(+ 6+%(>. %8 .>+ &- N+" #@ !0!+"8

,#b0-.>#"+1 N/ .>+ .6# +&1-8+"8 mifna

F# %&$+8.%(0.+ .>+ !+"@#" 0&,+ #@ #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> #& 8-,>

6+%(>.+1 8#,%04 &+.6#"78< 6+ -8+ .>+ 10.0 8+. !"#$%1+1 N/ 9%48#& +. 04a mIHgna

F>+ 10.0 8+. %8 0& -&1%"+,.+1< 6+%(>.+1 ("0!>a . >08 .>+ 80 + 8+. #@ &#1+8

0&1 .>+ 80 + .#!#4#(/ 08 .>+ E0,+N##7 10.0 8+. -8+1 %& !"+$%#-8 +$04-0.%#&8a

Y#6+$+"< +0,> +1(+ %& .>+ ("0!> %8 088%(&+1 0 6+%(>.< N08+1 #& .>+ &- N+" #@

%&.+"0,.%#&8 \6044 !#8.8 0&1 !>#.# ,#  +&.8` N+.6++& .>+ .6# +&1&#1+8a E#"

+^0 !4+< 088- %&( -8+" $ 0&1 -8+" D 0"+ @"%+&18 %& .>+ 10.+ 8+.< %@ .>+ &- N+" #@

%&.+"0,.%#&8 N+.6++& $ 0&1 D %8 IH< .>+& .>+ 6+%(>. #@ +1(+ "Z %8 IHa 3.>+"6%8+<

%@ .>+"+ %8 &# %&.+"0,.%#& N+.6++& $ 0&1 D +$+"< .>+& .>+ 6+%(>. %8 Ha & .#.04<
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6>%,>  +0&8 .>0. #& 0$+"0(+ +0,> -8+" .07+8 !0". %& IIag %&.+"0,.%#&8a

& #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> < 0. +0,> 8.+! #@ 0 "0&1# 6047< .>+ ."0&e

8%.%#& !"#N0N%4%./ @"# &#1+ $ .# D %8 >8D ? 6>+"+ B8 %8 .>+ 1+("++ #@ &#1+

$! 4:b ¡ I %@ $ 0&1 D 0"+ ,#&&+,.+1< #.>+"6%8+ 4?b ¡ Ha & #.>+" 6#"18< 0.

+0,> %&.+" +1%0.+ &#1+ #@ 0 "0&1# 6047< 6>+& 8+4+,.%&( .>+ &+^. >#!< 044 %.8

&+%(>N#"8 0"+ ."+0.+1 +S-044/a F# 0!!4/ .>%8 04(#"%.> #& .>+ 6+%(>.+1 8#,%04

&+.6#"78< 6+ .07+ .>+ +1(+ 6+%(>.8 %&.# 0,,#-&. 6>+& ,>##8%&( .>+ &+^. >#!<

0&1 1+@%&+ c)$@38)B "0&1# 60478a B. +0,> 8.+! #@ 0 6+%(>.+1 "0&1# 6047<

.>+ ."0&8%.%#& !"#N0N%4%./ @"# &#1+ $ .# D %8 2] ¡ a 6>+"+ %8 .>+

6+%(>. #@ +1(+ &DC B$ %8 .>+ 1+("++ #@ &#1+ $C 0&1 .-t %8 .>+ 8- #@ 6+%(>.8 #@

044 .>+ +1(+8 ,#&&+,.%&( &#1+ $! ¡ I %@ $ 0&1 D 0"+ ,#&&+,.+1< #.>+"6%8+

¡ Ha B8 0 "+8-4.< .>+ >%(>+" 6+%(>. 0& +1(+ >08< 6%.> >%(>+" !#88%N%4%./ .>+

6+%(>.+1 "0&1# 6047 6%44 ."0$+"8+ .>0. +1(+a F>+  #1%@%+1 8/N%4 %1+&.%@%,0.%#&

04(#"%.> "-&8 N/ !+"@#" %&( 6+%(>.+1 "0&1# 60478a
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U ¡ GHHH< 0&1 .>+ !0"0 +.+"8 %& .>+ 04(#"%.> 0"+ .>+ 80 + 6%.> .>+ #&+8 -8+1
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F0N4+ gahl E048+ "0.+8 #@ .>+ 8/N%4 %1+&.%@%,0.%#& 04(#"%.> #!+"0.%&( 6%.> ."-8.b
1"%$+& "0&1# 60478~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

40X/
"0&1# 6047

8% %40"%./bN08+1
"0&1# 6047

­ #@ 8/N%48 IHHHH cHHH IHHH IHHHH cHHH IHHH
mf H HaIo HaJo Hago Hago Haco
mn HaIJo HaJgo Gado HaIio HagGo Iaio

gaJaGaJ R$04-0.%#& #@ F"-8.b1"%$+& O0&1# 90478

?#>0%8+& +. 04a !"#!#8+1 8+$+"04 1+8%(&8 #@ "0&1# 60478 .>0. %&,#"!#"0.+

."-8. N+.6++& &#1+8 %& 8#,%04 ("0!>8 micn< 0&1 8.-1%+1 .>+%" % !0,. #& .>+ !+"e
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.>%8 8-N8+,.%#& 6+ +$04-0.+ .>+ !+"@#" 0&,+ #@ #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.>b

 #!+"0.%&( 6%.> .>+8+ ."-8.b1"%$+& "0&1# 60478 #& #-" E0,+N##7 10.08+.a &

.>+ +^!+"% +&.8 .>+ &- N+" #@ 0..0,7 +1(+8 %8 @%^+1 0. IHHH< U ¡ GHHH< 0&1 .>+

8/N%4 "+(%#& %8 N-%4. 6%.> .>+ 2B  #1+4a

E#" 40X/ "0&1# 60478< .>+ ."0&8%.%#& !"#N0N%4%./ @#" &#1+ $ .# &#1+ D %8

%;;G %@ D %8 0 &+%(>N#-" #@ $C %@ $ N D C 0&1 H #.>+"6%8+< 6>+"+ 0 %8 0 !0"0 +.+"
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"0&1# 60478< #-" 8/N%4 %1+&.%@%,0.%#& 04(#"%.> ,0&&#. +@@+,.%$+4/ %1+&.%@/ 8/N%4

&#1+8a F>+ ,#$+"0(+ #@ .>+ #"%(%&0.#"bN%08+1 "0&1# 60478 0"+ 8+$+"+4/ 4% e
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 %8 N-%4. -!#& .>+ %&.-%.%#& .>0. .>+ ,#$+"0(+ #@ "0&1# 60478 8.0".%&( @"# 
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gaJaJ R$04-0.%#& #@ .>+ )/N%4 =#  -&%./ C+.+,.%#& B4(#"%.>b
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F0N4+ gaIHl 2+"@#" 0&,+ #@ .>+ 8/N%4 ,#  -&%./ 1+.+,.%#& 04(#"%.> \IHHH 0.e
.0,7 +1(+8`~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IH 8/N%4 &#1+8 !+" 0..0,7 +1(+ \IHHHH 8/N%48`
2+",+

@#-&1 8
&.0(+ #@
TN%4 &#1+8

5- N+" #@ @048+4/
1+.+,.+1 >#&+8. &#1+8

3"7-. E0,+N##7 3"7-. E0,+N##7
2B  #1+4 hhahIo hhafGo HaJ HaJ
RO  #1+4 hhafco hhafgo H Hai

c 8/N%4 &#1+8 !+" 0..0,7 +1(+ \cH}JH 8/N%48`
2+",+

@#-&1 8
&.0(+ #@
TN%4 &#1+8

5- N+" #@ @048+4/
1+.+,.+1 >#&+8. &#1+8

3"7-. E0,+N##7 3"7-. E0,+N##7
2B  #1+4 hhafdo hhaddo HaI Haf
RO  #1+4 hhaigo hhaddo HaI HaG

I )UTN%4 &#1+ !+" 0..0,7 +1(+ \IHH H 8/N%48`
2+",+

@#-&1 8
&.0(+ #@
TN%4 &#1+8

5- N+" #@ @048+4/
1+.+,.+1 >#&+8. &#1+8

3"7-. E0,+N##7 3"7-. E0,+N##7
2B  #1+4 hhago hfago HaI IaI
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,#  -&%./ 8-""#-&1%&( 0 7&#6& 8/N%4 &#1+< 6>+& "-&&%&( +0,> +^!+"% +&. 6+
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hd



F0N4+ gaIIl 2+"@#" 0&,+ #@ .>+ 8/N%4 ,#  -&%./ 1+.+,.%#& 04(#"%.> \IHHHH 0.e
.0,7 +1(+8`~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IH 8/N%4 &#1+8 !+" 0..0,7 +1(+ \IHHHHH 8/N%48`
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5- N+" #@ @048+4/
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cHHH 8/N%48 hhadfo hhagHo HaG IaH
IHHH 8/N%48 hfago hdaco HaG IaG
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