I"H#H$I%&' () * #+,$-

"#$%SHE'

)%'().%&1%)("-&

()*+!

10+$%8&H#")*%-&
#,-./0123%$45123$65708377$(9:;;<=$
>8073/70@AS$;B$#,-./0123
1")$2$%&. (##()$-&
C+D$%SE3F,/@-38@%$;B$G/3,75/A
1(30$+"&4()"*$-&
C+D$%SE3F,/@-38@%$;B$G/3,75/A
3"4$3(&4()5*$-&

I"#$%$H&'S

E F Dipartimento
del Tesoro

"6&$B B9 ; B<

== > 70k &
+>A7B)CAD&"6;E!|
C6&GHIEA7&.38

I'6: 98J8 67

sogel A



"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # 6

$789#

1, <=>? GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABIAAAAAAA .
$7=>C8D @ABBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARKAAAAAAA
52=GOH?=E@?#5@FMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABAAAAAAAA
$7=9>9<=#>?=0#< QAARAZOAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAA

"#$%&&'()*+%!$,(-.'/01#1!" (*%2%0*! 2!33FB 33333333 3 3 R R R IR RRBRRRZIAIB3333333:
5(/+#2'()1*+%!,'%&$!/627%0!60'()!%8#) % (#60!"(1#2.-*'#(1#(104942*!2-*94B3333333333333 3XBBBB 3333333
1+%!1$%; *I<#2* 1#&'#I/-0+1 1&H#=!-($!*+%!;-&-(/%!/#(0BB33333333333 33 IBXBBXBRBBZBIER3 333333333
+%!?@5!AB>B!/#0*!116(/B8333333333333 R R R 333 SEBEOEEE
5(-&,*'/-&!0*6$, 1#(1*+%!? @5!AB>B!%7#BBE33% 333333 33 3 BB BB BB X B I BXBXBIBBRBBIB333333

%GO#,C<=K(E<L#!7 AMABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA BIAAAAAAAA

D&-00'/-&!.%-062%0!#1!/#0*!-(HB3383333333333 X33 ZBBXZBBZBBB 33333333
PT#&6*'#(1.%-062%0!#1!/#0*!-(ERIB33333333333 BBBRXBBRZBBRBBR3 33333333¢

NI#HCBOIIETMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABRAAAAAAAA
.CQ=R?>9#!>@GE=$@ABADAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA BSKAAAAAAA
,C7@ID<E@AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARBAAAAAAA/
ITTO78E AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABAAAAAAA
GOb(%62-*#(I1#11'(*%2%0*12-*% ! BZFIBA33333333 32 3333333
(9Q9>97 GBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABRKAAAAAAA

i
i

RS
winv o,

)
3

449),
)

90299999),
D

42491999), 22000991 8400 )
) RN D)

PRSI RIIIIH3
ORL0BE0006E

90299999),

TITECD D
DN

RONIPGIGD

99299999),
D

R R R R R R R R R R



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # E

I7#$7=90>?=98#!TT>C?@ GHEA B L2AIMLE<
E7#*D;|IE@#)9;=#5?7?09KH97=
!

"#$$%& 1()+#35,-96M10'1)*2 1" 2145, 96" 164+ Bl
O#1*96:9'1;) SIMA<) %%, #1=)*#496#2%<)1=)* @ %
!

"#$%&' (%0

A51B%,!<)12!&#+#@)&)+21%)C5%*)$!#, BHHBIDS%S!'EI 2-)!,'$21#+<1 2-)HBE$HH#2) <! GUR#$%1B)

,-'%,) §'EIH51B%, 1<) 12!H*2BBYIR#BYs#+! ) #$SHEMB DS #+!865$) 7!,5$2' 8K 5UBRIEIL'<)BS!
#+<I$'E2GH*)12"B8&)<I#2!$)B), 2UHEE BRE!$), 5*06298)$2I$#2%SH D' ?)*+&) + 2L G%+@!

+))<$! G-%BESBESATEEBB! 2-))B)2#+20) @5B#2*PDE$2*#%6+28-)*) 1D! <)B%?)*%+@! $5BHK)EH

1)2G))+!, ' $21#+<1* %S+ EEY, YoEE 204N+ 2-06$! HAH) FTHE)$)+ 215)$, *VoH 2UE4D-) IHHH* # - 1
E'BB'G)<!1D)! J2#BY%#+!: ) #F5B, B5<%+ @EBHIEI2-)I<D+#8&%, $!'El2-)! #$-IEB'G!@)+)*#2)<!1D!2-)!
H51B%,!<}:2<2-)1<)?)B'H&)+2!'B$2',-#$2%, | &'<)BE'*12-)1)2'B52%'+!'E! 2-)1 &#%+! *0b$FI E#, 2'*$I M%) 7!
o+ 2)*)$21 *4#2)$! #+<1 %o+ EBHZPOTFIG)! <)$,*%1)! -'G$)?)*#BLD+H&YEN) 2+ %, B 'ES2! #+<! *% IS

%+2) @*#2)<! G2, ) +H#+96'D)+) #2106 H1& ' <5BH#* $' E2G#*)| H#, FA@BB)<! 60AP! M6%$2) &#! O+#B%$%
A*24E @B%! <%! P&IQIBIGR)&! E™*12-) O+#BD$%$S!'EI AS1B%, !>)12! I$SESHSIIPRIEEHH*2$1 2-)!

H51B%,! <)12! &#+H#@M* 296<96# @F#2)! C54#+2%2#2%7?)1 1$2%8&#2) YRERII<)EE), 2$! 'E! 2-)%*!
-'%,)$12#F %+ @1%+2'1#, 'BRRYBOB-', F$! 2'1%+2)%)$214#2)! 5*ABRI#BS R @) +'5$E™*) #$2$1#1'52!
2-)IE525%)11)-#2%"*1'E! 2-) 1 *06$F| E#L 2) $$' E2GH*)! #-+#BS$'L)I 5$)<I#$! #+1#,'5+2%+@! FEBI 2-)!
'52$2#+<%+@! $),5*%2B)BIIEHB Yo+ H51BYE, HeXliDo+ BE<TB06'58#2)BB%2)! &'<5B)$! E'™*! 2-)!
)2HB5#2%%'+E)*1%)B) 2#+28) 2506, B$5, - 1#$2-)1S*)<0621=#B5) | O<T5$2&) + 21 E™*1<)*%6242%67?) 1906+ $2*5&) + 2$

!
)1 B#2)$2! 2)5%'+! 'El 2-)1 H#H)* -#$! 1))+! HY)$)+2)<! <5*06+@! 2-)! 6)H2)&1)*! /U.V! WA51B%,! >)12
"HHH@)&)+2! X)2GF! S'+E)*)+,)Y! *@#+%:)<! %-+! A#*%$! 1D! 2-HAS1B%,! >)12! "#+#@)&) !

X)2G*F71#+1%+%2%6#2%7) | E'$2)*)<! 1D!12-)| ZPS>712-)1 J2#BYo#+!;*) #SBRIHHER) K%6$$) 8%6+#2)!
A51B%,!>)121&#+#@)&)+212),-+%C5)$\1%21G%BB!1)IH51B%$-)<1%+2'12-)IH* ))<%+@$!'E!2-)!,'+E)*)+,)

NO**6*#1<%0218%0!5<<&[-J#("1$% & KBELHEEMINISBODR
A‘.S'<—2*‘.%(*#!$%&! ‘Yo0HRHD* Y0 2#1$Y0&&T 2 (#.-19%0!1$% & &IBR'(-(
C@#)% '

ID-. 12'$)%W6$)%!X60'(%00!@/+HA&H!Y (7%20* \#1!D-.;2'$)%

|



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # F

Y*%&+,-(%.+*

L6:&/1$%;*1.(-)%.%(* 'OI*+%!<2#/%00!#11$%0")('()!-($!%8%/6*'()1-10%2-%%) 1 1#21*+%6! -(-)%. % (*1#1!
YHT%2(. % (5 $%; ¥ =*+1*+05] 6&' . -*0p! J#-& *#IT-1*+06! 1'(-(/'()! (%%$O0! #1961 Y#7%2(.%6 (! *+'0!
<2#/%00!'01(%/%00-2, W#(0'$%2!-1(6.;%21#112%8%7- (*I'006%0H!2%6&-*%$#/#0*HI2'0EH!.-*62'* 10*26/*6
S($/+#1%1#11'(0%26.9%6 (01 12#.1-1; 2#-$1 6('7%20%! #11-000846031 §-) %201 ) %(%2-&8Y&, 1 #(! -1 [HT*
2'0E!-(-&,0'01#1*+06' ADMHLI& - &' V601#1 - E94 %601 11$%;*1' (026 . %6 (*01- ($I<#2* L#& #I/#.<#O"* (3!

+OIE($1#11-(-&,0'012%Z6' 29604 $10%*1# 1 *##&03ISIE %, /4. <H(Yo (M1 1*+ % HH&E 1207 6'2%$!'01-11#2.-&
12- Yo=H2EI*+-*1-&&H=01*#1 < 2HIBIFHF-0% 10", 6&-* #(0#1]. 6&*' <&IMP . 10*26/*6 2%01#1!'(*%62%60*1 2-*%60!
~($! 128 H(#.']1 7-2'-,8%03! U2#.1*+9%60%! 0'.6&-*#(OH! =+'/+! [#(0**6*%! -1 0%*! #1! <#00';&%! 16*62%!
0/%(-2'#01 1#21*+9%!"'(*%29%60*! 2-*%0T! % 7#&6* #(H! $%;*! .-(-)%20! /(! $%*%2." (%! *+9%! 206&-*#(0+'<!;%*=
JH0*1-($12'0E*+%6,11-/1%16 (S %629%(*11%-0'; 896 < # B YBLEH/ Y600V OHY (1<2-1* 1% H!.-$%!. 6/+1 #2%!
1#.<8%8!,1-1(6.;%21#11%8#) % (#60! 1-/*#20IN'3%3H! 1-/*# 201 (#*16($% 21+ /#(*2#&H#11$%; *].-(-) %200 *+
'(/&6S%H! 1#21%8-. <8 H!*+06!' (1&BY6 (/%1% (*2-&);- (EOH(1*+ %6 <-*+ | HAOYHOHRRLOKIRL2 OE H!) &t - &)
2'0E0I#117-2'#6011#2.H!-($12%6)6&-*#2, /#(0*2-'(*03! @ 6 2 2TWBBYHR-*62%!" (1*+'01-2%-1'010/-(*H!="*+!
19%=1<-<9%20! -**0%.<*' ()1 *#1 $%60/2";%! *+%! #$%E&&()! 0*2-+96)'%0! -($! /+-&&%6()%0! 1-/%$! (1 *+%6! <2#/%0!
%67-&6-*#(! #1! *+%! [H#0$! 2'0E! *2-$SW11! -00#/'-* %S+ $'11%2%(*! 1'(-(/'()! 0*2-*%6) YDt/ +-0*'/!
0'.6&-*#(. #$%&&'()!'0160%$!'(1<6;&/1$%; 1%/ 0'H#(1.-E'()!;,.-(,)#7%2(. %6 (*01- 246 ($!*+%!=#28&$3!

WBO0* 441/ *9%1-11%6=1=0%!.%(* #(ID-(-$-IN0%%!X#&$%2! ABBAH!ABBCH!AB X OHH& BIGPh /04!

NO%9%! X%2)0*2#. H\#&. &6($! -($!]'($:%62)! ABBAOH! *+06! Q-*#(-&! X-(E!#1! S%(.-2E! NABBAOH! *+06! YA!
" (-)%.9%(*[11'/%! NOY%Y%! L'/E!-($!5(*+#(,| ABBFOH!*+%! U2%(/+!:2%-062,!N0%%! R%((%!-($! @-)(%! ABB
*4041:62E'0+1:2%-062, IN0%%!IX-&'; % E!- ($!"SAMAE*+%6!Y 3@ 362D Y% %! X Y6 &*#(1%*!-GRIAB> O

(1 HT%27'%=! #11 0*#/+-0%$06;* 0%2-*%),1 0".6&-*#(! .#$%&&'()! (! [?DS! /#6(*2'%0H! 0%%! R'0; %2)! -($!
\#&.86($INABBAO!=+BY(%2-&!$'0/600#(1#(1$%;*10*2-*06) %01 (126 2#<%!/-(1; %! 1#6($!'(1X-&& O HIG(~(!

- ($\H&EMLAB>COB62%! -2%! -&BBV6! -/-$%.' /! =H2EO!#(K6;8'/1 $%;*! .-(-)%.%(*! *+-*1/-(1;%!
1#(0'$%2%$1-0V LHH#SI L#21*+#6)+ 1 1#21$%:*1.- (-) % 20H!0%%6! 1#21%68-. <&%!S#+*#2'1- ($I"I({NABHF O3
T#(1%2('()) <2-1%1-8&) -<<&'[-*H(OH! .- *+%b.-*/-&! .%*+#$0! #(! -0+ 1&#=! 1#2%/-0%()! -($! /#E*OE!

(-&,0'0! 1#2! <6:&'/ $U:#-0! :%9%(! Yo($H20%$! ;,! *+06! a#28$! X-(EH! =+/+! +-0! $%7%8EH<%S! -1 *HH#&E™
0<%/'1'/-8&,1$%0")(%$10!$%;*1-($12'0E!.-(-)%.%(*1%8<%2*0IN0%%!L-(J%2IAB>403

+06] 1%-&'~(1:2%-062,! %.<&#,0! -(IF#60%H! /60*RB6' &*! 0%*! #$%&O! -($! 0#1*=-2%6! *##&0! -'.%$! -*!
0%6&%6/* ()| <H#2*1#& HOH110%/62' %0 *+-+10-+01, *+%!1)#7%2(.% (*TOL:#22#="()1(%%$0! =+'&%! 16&1'&&'(
2068%67-(*1296)6&-*#2,1/#(0*2-' (03! (1*+'0! <-LBHZIUOWIBY60/2' <HH(1H11 ¥+ -<<2#-/+| 1#EE&H=%%S! ;!
*HOHI1A8. - (1:2%6-062, H!'(/&6$'()1*+9610*BHI+96!S, (-. /O 1*+061/-0+ 1&H=11%(%2-*%$!;, 1*+061<6;&8 /1$%; *
~($1HYISYTY&H<. Yo (FIHLIOH +-0% 11 #$I&OI LH2*+ 90106 THEE #(H11*+ %!~ (1 200 BITAVH22EUNI2-+0/60!

(B (L&-*#(CB:+9%(H!=%!$%0/2";%!+#=10%7 %2-&IE Y6 *2' /014 11/#0*1-($12'0E0!-2%!" (%) 2-* 0% $I="++'(!

-1 O/%(-2'#1 )%(%2-*#21 {1 #$6&-2! O#1*=-2%! <-/E-)%! /-&8&%$! @5L?! N@'0*%6.-! 5(-&'0'l L#2*-1#)&" $'!
2.'00'#(%!0!@,0%%. 1#2!*+0615(-&,0'01#11L6;&'/1 S%; * |00 B0, 0*0406<<#2*0! *+%6! <6 & /1 $%;*!
~()%2! 3,1 <2HT'S()1-1162-*%1Z6-(F*-*T%1%60* -*%01#11*H8BK Yo/ ML 196/*01#11*+06'21+#' /%01*-E'()!

(A -IHB (M (H41#(8&, 10+HIEOM! (*%62960%1 2-*061 /627%0 ;6*! -&O#! %68#) %6 (60! 1#2%/-0*0! - #6* *+%! 1662
Qo+-T'H#21H11*+061 2'0E! 1-/*#203!:+ %! 0#1%=-2%%!/-(1-&O#!; %! 60 VM CO)) (&) 1#21+% 1 #6*0*-($'()!

0%6/62'* %011 1*+ %61 1*-&'-(1<6;&'/1$%; *HI-($!'(/&6$%60! 7-2'#6010-+%6&& %! #S68I60! LH214+%61067-&6-*#(1#
2%6&%7-(*1.%*2'/OH!06/+1-01*+%6!D2%$'*1c-&6%!5$ 60*.96(* 1#21$%2'7-*7%!'(0*26.%(*03!a%! <2#7'$%!
$%0/2'<* #(HHY6!)%(%2-&112- Y%=H2E - ($10%7%2-&!'&&B0*2-*#(OH11*+9b!=- 1*+'010%6*#1 *##&0!'016+' &
<2-/*1%38



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # J

['%012'%.('3!/+,13 !

+0010%63, #11*+%! % 7#H&G* #(1#1!*+%!<6,&'/1$%;*!-($!*+%!-00%00.% (*1#1!*+%!/#0*-($!2'0EH#1!-I<#2* 1 #&
V#T7%2(.%(*10%/62*'%0! ="*+129%60%46! 0%*!#1!0/%(-2'#0!#1!*+%! 16*62%! "' (*%2%0*! 2-B0WUBHZ6'2%
*+-*12%<2%006(*-1 Z6-(*"*-*'7%! =-,! -&&! *+%! %&%.%(*0! *+-*! [#(*2',6*%0! *#! *+%0! /-0+! L&H#=0! #1!-&&! *+%
2%8&%7-0%0/62%0 (! *+%! <#2*1#&H#I! I*-&'-(! :2%-062,! S%<-2*.%(*! '006%0! OBUBAE! *,<%0! #1!
$#.9%00%'/10%/62*'%0!"(/&6%$'()!*+2%%0!="*+1-11&#-*'()!2-*%!-($!-10.-&&!(6.;%2!#111#2%")(10%/62'*'%0! 1#2!-
*H*-&1 - #6(*1#1 AHBBV! ;' &&'#(! %62#! <&60! -1 $%2'7-*'7%! <#2*1#&'#! ="*+| -1 (#*'#(-&! #1!1 99! ;' & &'#(! %621
S%/%.;%2!ABX93 +!* <%!#110%/62(!;%!'006%$!="*+1$'11%2%(*!.-*62'*'%0!- ($!*+ %0 *#*-&!(6.;%21#1!
$'11%2%(*10%/62*'%0!'0!-;#6**hea¢s%!:-;&%!>03

@%/62*960 | 5.#6(*IN.&(! dO| e! "*62%060IN #(*+00 | DHE<#( 1($%8%$
X[: ! >>CHIAQ! 43F! | FHISA fob2# DHE<H#( | !

DD:%5 >A4H4A_F! F3AF | FBH!1V U&#-*()DHB<#(! | 262" #2IF"1
D:f! 4>H>CO! A344 | AV fob2# DHE<H#( | !

X:L! >HVVBHB>F! | g>3_C| CFHIFBHINHICFBH U'8%$!D#6<#( | !

X:LO!d! >4>HgByg! 9344 | FBHI>ABH!> BHICF U&#-*()D#6<#( | \ILD!
X:LI*-&4 | ggH44!! C3_ b | V_HIgAHIOF U&#-*()D#6<#( | U[I!
U#2%")(1S%;| VVH4Fg! A3AA | CFHH!FBB U'8%S$iU&#-4() 262" #2H!DL

#1BL J2#BYHH]'2)*+&)+21<) 12/ 1)) #F<'G +11DI1%+ S BERYHR 1 2- )H)H25)$|
|

+UAEYHY6&%.%(*0! (%% $%S$! 1#21-12%6&-;&%! -($! %611%/*7%! $%; 1 <2HMOORYo! *+%6! 0*#/+-0*/!
HSY&O1#21*+951% THE&E* #(1H 1! (“YTIROEH %! .-*+ 0%, -*'/-&12%6<2%0% (*-*#(1#11*+%!/-0-+LDE&#=0
16(/*#(1HLI*+ 00 /#. <&Y*%01$%; | <H2 A HE'H

)*%1&1$%!&'%1I$(1*&.+$

BIEY, I'(<B*I#1". <&%.%o(*I*+9%! HDPOE!-(-&,0'01#11*+06! [*-&'~(1<6:&'/1$%;*1'006-(/%! <#2* 1 #&'H#0-2%! *+%%!
HE6*PEID-.<&Y610/% (-2 HOI2B+961%062 10%26/*62% 1! (*%2%60*12-*06012%6&% 7 - (*1*#1*+9610%6*1#110%/6 2% %%(
 1* 061 1%-&'-(1S%6<-2* %6 (*I1#11: 2%6-0B RBI 41 *+ 061 0%+ 1#11$%2'7-+7%!*2-(0-BEHR-001#1! #$%&0!1#1!
*4051%062.10*26/*62% H1I'(*%62%60*12-*9601+-01; %% (1$% 7 Y&t <% S| THRP Y (I HESHDER . 10* 26/+6 206 H!

10! [%-&'-(1; 2% P 7%(!'(1&-*#(I NX 210! *9%62.1026/*62%H! -($! 1#21 *+9%! 0=-<1/627%01 #1! ;#*+1 26241 -($! Y
$HE&-231:+001.-'(1)H-&IHLI*+960%! #SY&O! 0TI < 2H$6/%! #' (*10*#/REBBYI#8%610/%(-2 #O! 1#21%+%60%!
$'11%2%(*1,'%&$! 1627 PoOU( -0'O-LI-8; 2-*H#(01*+-*1 2060<Y64%%'21 #:0%2 7 Yo (<8%! <2#<%62* %0 H!
=+'8%1%(062'()!'(*%62(-&!/#(0'0*%(/, HLI*+9%1)%(%2-*%$! 0% (-2'#03



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # L

@*-2* ()1 12#.1 AB>BH!*+%61 $967%8&H#<. Y (*1 #11*+06! 1'20*1 206&%-0%6! #11*+96! #$%&! =-01 2068&-* S *#1*+9
N(#.'(-&O!-($!;2%- B 7YY L&-*#(1 2-*%0H! ="*+1%+961 <62<#0%!#1! <2'/'()!-($! 1#2%/-0%' () (. (-&!NX[:H!
D:fl-($!X:LON-($!" (L& *#(R'(E%S$!NX:Ld'010%/62'* %0!-($1*+9%6(1$%2'7' ()1 %($#) %6 (#608&., *+0612%-&1/6 27%
0'.'&-21 -<<2#-[+! +-01 ;%%(! -$H<*%$! ;1 *+%6! U%$%2-&! R%0%27%! 1#ZHEYAI%0] 2%6-&! /627%!
2061%22'()1*#!'(1&-FRHE %$! 0%/62'%0! N:IL@O 3! (1*+'01296)-2$H!0%%! *+ 06! =# 2RI BKAHEB (3!
+0b(1++9%! #$%&1=-01968*( %S #1*+ 061062, 10*26PBROGHKIR-* 060! (H#2$%621*#1<2' /%! -($! 1#2%/-0*1
*+051(%=104#7%2%') (NDD FHEDID60! ($%68%$ H1*+061 262" :#212-*0601-($!-&OH#!-&&H=1*+%! ~(-)%. %6 (*I#1!
<&-'(17-('&&-1$%2'7-* 7%l #(*2-/*OHI06/+1-01' (*%2%0*12-*06010=-<I="*+11&#-*()1&%) 0! ($%68%$!*#1*+ %51 26
2406031 1(| ABSA YS! #$%&101162++9621%8*%($%$!(/&6$'()! *+%6! 0<%/ 1/ *4H@HIb2.1 0% 26/*6 2% #1!

Y @S10=-<12-*060H!"(#2$%21*#).-(-) YoRIOE |- (-&,0'0 (1 #($01S% (#. (-*%$! (11#2%") (116 22%(/,HI<2'/%!
-($11#29%/-0%1$%2'7-*7%!/#(*2-1*OHI06/+1-01/2#001/622%(/,10=-<HI-($!'. <2#7 % *+% -/ [BLRO#IL !
'%&$!/627%! 0/%(-2'#03!: +UROKTUA! ; 2966 7%(!'(1&-*#(!NX? IO RERD=-<1/627%0!-2%! %0* .-*%S$!
-($!0'.6&-*%$! # (*&,H! =+%2%-01 *+%! Y @S! 0=-<!/627%! ‘0! #$%&%$! '($'7'$6-&&,! -($! 0#!'0! /#(0'$%2°
08H)%6(HE0#1*+ 014496203

+061&-0*129%1"(%. %o (*1H1 196! #$V6&! =-01+96(12%6&-*%o$ I #1*+%6| SR TIHEBERIGIE. (E' () *+%!+062.!
0%26/*6 2% 111*-&- (1; 2P Y6 (L&-*'#(12-*%60 *#1*+ 0610/ % (-2 #01) %(%62- %S 1#21*+ U RG L 294D H!
'(H2$%21*#1<2' %) ($I1#29%6/-0%*+0610%/62* % 01$%0") (Y$I1#21206*-'&' (7% 0*#20 - (S ($%68%$+#11*-&'-(1'(1
(-.%&,1X:L 1I*-&'-8

5&&1*+060%610<%/"1'/-*#(01- 296! (*96) 2-*%$!' (-1 HS6 &Y IS%6S /- *UoBI*#1*+001) Uo(V62-*#(1# 110*#/+-0*/10/%(-2
=+ [+1(*%21-/%0*+ %! (| 6 &Y6!/-&/6&-* () /#O*1-($12' OE HELI*+0b1<H2* 1#8& HOH11'006-(/%031:+%610/%(-2'4
)% (%62-*#21 -&O#! '(I#2<#2-*%0! *+%! Q01! 60'()! $'11%2%(*! OX#/+-0%/1 #$%&0! 1#2! )%(%2-*()!
9%$'6.i8#() PY%2.10/%(-2'#0! 1#2! " (*%2%0*1 2-*%60! -($!'(1&-*#(! 2-*060H! -&&H="()! *+%! %7-&6-*#(1 #1! *
%8<%/*%$! <%21#2.-(/%H! (1 *%62.0! HRIOED*(-&,0'0H! #1! $'11%2%(*1 0%2-*96)'%0! 206&-*%$! *#! <6;&'/1 $%
'006(/%! <#&''%83

5C89IIE7O#=G9#8M7?HE@<#CQ#EF#=9>9<=#>7=9<

+0b]-< <2 [+1-SH<HYB]-H ¥+ 061 SU<-2% %6 (*I#11:2%-062, | 1#2! #$%6&& ()1 *+%!$'11%2%(*1*%62.10*26/*6 2%
'(*9629%0*1 2-*9601 296Z6'2%0! *+%! %68%/6* #(1#1! .68&*'<8%! 0*96<03!:+9%6! 1'20* 0%%6<! 206 &2BAHBLIH! *+96! 09
QU%&O#(!-($! @'%)%&IN>9_gOH!%8*%($%$!;,! @7%(00#(!N>RB OBREEVQUBIINQ @ @O! -<<2#-/+!
60%60! -(! Yo8<H(Y6(*'-&! #.<H(Y6(*0! 12-.%=H2E! *#! [+-2-*062' %! *+%! %6(*2%! '%&$! [627%! B*+'(! -1 1#67
$'.9%(0'H#(-&! <-2-.%*%20! 12-.%=#2E3! :+'0! 0%*6<! %00%(T48LL0$60! *+6! '%&S! /627%! '(*#! 1#62!
1-/4420K1*+9618&% 7% &HI*+ 961084 <! - (SHI*=#1/627-*6 2061 1-*#201#11*+%! '%&S$!/627%3

510'()&%!,'%&$1/627%!/-(;%!2%<2%0%(*%$!-0k
) * +,_ (* L) ) * +’_ (* L) "
o 4] & x g - (*—)

—_— — . &

M #%' %

- & ‘&

)

“(
=+%2%(" ) "0*+ %! IO <#(12-*%! 1#21.-*62" 1 1-($!! Yo Hlp Hip g H! 190!  1-2%61%0*'.-*%$!
<-2-.%*%20H!=+"A-T7%!-(1%/#(#.'"' (*%2<2%*-*'#(I*+-*I'.<&'%O0!*+ %! 1#&&#="()!2%00*2'/*'#(Ok!

- @ RN —()\mm

%345 (%' %)345 .g345 . (346



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # \Y

+'01/&-00H110<%/"1'/-*#(0V0L 2#-$&, 1-$H<*US(;, Y% (*2-&;-(EOI-($!.-(,11'(-(/-&! (0**6*'#(O!
TH21*+061960% < #(I#11*+061¥062.10*26/*6 2% #1!' (*%2%0*1 2-*%603

+0610%/#($1/627-*62% 1-*HHIL & &H=01 #2%! 1&%8";'&'*,1-($!'0160%16&!'(1*+%1<2%60%(/%!#1!.6&*' <& ¢
< - (SIHH] ;%%0621 1'% 0620%26/62%) $-*-1 1#2! &H#()! *062.1 .-*62%'060! NI! >B! ,%-200H! =+'/+1'01 7%2,!
2%6&V67-(*1 1#2!*+UHITH! 1*-&'- (1 0#7%2%") (1 #( OBV SH! *+9%6! 1*-&'-(1:2%-062,'006%0! ;#($0! 6<! *#!
ABP%-21 .-*62" 1 -($1*+%0! -8 &H=-(/% 1#21 -1 0%/#($! /627-*62%! 1-/*#21+-01;%%(! 1#6($! *#! ; Bl126/-
[-<*62%1%+%17%2, 18H()1%($1#11*+%1%062.10%26/+62%!'(1#62!1Q@ @ %0+ .-*#(3

+%'1Q@@'0<%/'L'/-*#(!+-0r=#1+6.<0H!-($*+%'2!<B0 2K (*' 1'%$!;, e~ ($ . ( 3L+%0%!<-2-.%*%20!
1-(1;,%019%*+%2!1%0*".-*%$1#2!1'8%$3!@%**'()! 1' 8 %68V & BBA0) 1,'%0&$0! &H#=%02! TH&-*'&™,!'(1%68( " -*
(1% %021 /H#(*2#&!1# 1*+%! % TH&6* #(1 < 2#9460R  #8AF %203

1+%!.-'(10%%<0/-22'%$!#6*!'(1* HBOO 7 Yo &#< . I 11*+%!% (*QY6H 1! . #$%&0!-2%*+% ! 1#&&H="()k

¥ 6(2%0%2'USHGH&HEPO0* -+ #( HBO'()! $-'&, $-*- HF1! *+06! Q@ @! <-2-.%*%620! 1#2! %-/+1/627%K!
0#7%2%")(! NX#*H! D*JH! D/*H! X*<OH! X?1! Nfob2#! D#6<#(! |(1&-*#(! @=-<!;-0%$! #(! %62#! -2%
1#(06.%2! <2'/%! " ($%8OH! 2624M?62";#2! m! 262'20! 2-*0600! -($! Y @S! 0=-<!N];#2!m! Y @S! 0=-<!
2-*9600n

W SO6( LY H(H11-7%2-) %1 7-&EVQIHES | (11#21-8.81/627%0!-($!(%=! #$V6&IV0* -+ H(1="5+1*+%)|
1-8;2-%%$!7-&6%0IEL(S |. (i

¥ *001-))206)- (1 124, $-'&, ] #(*+8&,1 12%Z6%(/,] N-<<&,'()! Q@ @! 1™ *#! *+95! %($! #1! H(*+!
%0*.-*600N

¥ [-&52-%H() #11 <-2-.%*9%20! -($! 0<%/ 1'/-*#(! #11 *Bf!.'/0! 1#2! -&&Y% P 1! -&&! *+%! *0%62.1
0*26/*62%01*+2#6)+1-17%/*#21-6#2%) 29600 #(INCSRO - << 2#-/+ | 1#21*+ 01 # (M1 TH&E* # (11 1*+%!;
#11%+91/627%0n

¥ '52KEKGH&HBD*#/+-0%/10".6&-*#(I#11*+%! #$%&3

|

+OYHEHEHBYO0™ -+ H#(1H#11%+%)!,'%&$!/6 27 VHBIORE $%2'T %! % ($#) %6 (#60&, 1*+9%!2%-&12-+%601/6 27%!-($!
*40510=-<10<2%-$OMNEY60<UHI0HT%2%") (12-*%00 3! (1S U=IBIY6 1" (%6!* 2% E% 7% (! (1&-*#(!
NX?2UB27%!-01*+0612-+0/601 7%/ *#21*+- VD6 7-8&Y6(*IN1#2! (7% 0 #2004+ #&S$! (#.' (- &IHAP (1&-*#(

&' (R6$10%/62'*%0H!=%!)%*k

I $
789G # 157 ()* 1 7OAR Y EIICY!
=+'/+!' <&'%0
| 7@AB Y # | <> () * 789 (; )EDY!
!
510".'&-21-<<2#-[+'OMf. #(&,! -SH<*UFHIY @B-*-! 1H21*+961%60* -+ #(1#11*+%!2%-&!/627%!2%1%22%$!*#!
Y@!'(1&*# (E%$62'*%0IN:IL@03!@%%! G2EBNEBB | 03

@''&-2& HI*+9610=-<10<2%-$1/627% 014 *- (% $1%6($#) %6 (#60&, 1-01*+961$'11%2% (/%! %*= %696 (1047%2%")
N(#.'(-&O!-($10=-<12-*9%0k

| EFG8HI ( )#8 = ()93 V()1 "

!
NOB # 4E€ @GR BD4,%-203

-+ 0611 1+ + OB <&Y61%60*'.-*60FD (1) %o (%6 21808 % & 8UKI=06!#:0%27%! 7%2,10.-88&1<2'/'()1%22#20!
1#21-&&11#621/627%0H!-010+#=06$!'(1*+06! 1 #& &MY TERINB 2%6!>H!U') 62%!Al-($13)62%!CO



1"#$"%&' (1%&)#1**(+],-#%+#,+.%

/($.0#1"112.$ #$"#*341$,#)&A%H#5!"'&5&" % #

BTP 30Y

BTP 30Y fitted

= W)

2013 2015

2017

2019

8 T T T T T T 8 T
7 — 7 =
6 - — s
5 _
. 5
= 4 7
4 -
3 _
BTP 10Y
2 3
BTP 10Y fitted
1+ 2 =
0 I I I I I | 1 I
2007 2009 2011 2013 2015 2017 2019 2007 2009
3 T T

rate

ZC 10Y
1 - ZC 10Y fitted
0.8 | |

I ! I I

.

18 ’

14

1.2 L

ZC 30Y

ZC 30Y fitted

T

2007 2009 2011

2013 2015 2017 2019 2007 2009

year

2011 2013 2015

year

2017

2019

9%@5*X)IB$'#6%) @FB)+$$'+!<#%BD!)$2%EMBR)H) % @+ 1#+<! 1 B+ Ko+ EB#2%'+1#2)$N

T I I

EUSW 10Y
EUSW 10Y fitted

| | |

2011 2013 2015

2017

6 T T T T T T 6 T
EUR 6M
5 5
EUR 6M fitted
4 4
o 3 3
i
2 2
1 1
0 0
1 | | | | | | 1
2007 2009 2011 2013 2015 2017 2019 2007 2009
6 T T T T T T
5 USSW 3M . —
' i USSW 3M fitted
a0, —
.
o
= 3
3 -
2 - 25 |
1 - 2
15
0 | | | 1 |

I I I
USSw 10Y

USSW 10Y fitted

2007 2009 2011

2013 2015 2017 2019 2007 2009

year

2011 2013 2015

year

2017

9% @5X)BS'+#6%) @FB)+$$'+!<#%BD!)$2%68#2% +IMP5* 1#+<!_6>1$E#H*#2)$N




"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # v

9 T T T T T 8 T T T T T
8 b — 7 i —
7 j BTPEi 5Y - 6
6 BTPEi 5Y fitted 5
5
2, 4
Z 3
3
2 2
1 1
BTPEi 10Y fitted
0 0
1 1 | |
2009 2011 2013 2015 2017 2019 2009 2011 2013 2015 2017 2019
7 T T 6 T T T T T
6 —
5
5 —
4
4 |
Q
= 3 . 3
2
** 2
1 — BTPEi 30
BTPEi 15Y fitted 1 b i
0 - BTPEi 30Y fitted
a L L L L ! 0 | L L

2009 2011 2013 2015 2017 2019 2009 2011 2013 2015 2017 2019

year year

9% @5*M3BS #6%) @PB)+$$'+!<#YBD!)$2% SNRIA ! *)#BI DY) B<$N
I

51%0621)-. <&%6!%60% .- *#(1=61 <% 21#2.1-1 #' (*1/-&'; 2-*#(1HH((-&H! 262# X211 -($! %6 24#0=-<1/627%0!

4412 011 1($' ()1 #6*1 - (1 Yo THEG #(1 <2#/%600! 1#21 <-2- Yo * Y -+ -1 - | <2H$6/%6! #6*RE D -.<8%!
1#2%/-0*0'NO/%(-2'#003!50!'(1 S'%;#&$! -($!] NABBFOH! =06! -$#<*1 -1 6&*'7-2'-+061 0<%/"1'/-*#(!;-0%$! #(
C5RI#$%&K!

S #T' USyg' WHSSSESECR

=+%2%!"'0!-1>A%&%. % (*17 %/ *# A HHBA<-2-. %*% 20N 1#62!1#21%-/+#11*+%!*+2% Ko VO RTHHIGHA!
#11'(*%2/%<A0HI-I>A8>Al#%11''%(*).-*2'81$%0/2";" () *+%!-6*#2%)2%00'7%!0/+%. % #1202 496%
((H#7-*#(0! WI-2%!-006.%$! *#! ;%! (#2.-& $'0*2",6*%$! '(++%%0*" .-*'#(H! =+'/+1'0! /-22'%$! #6*! ;,!
-8".6.1&'E%&'+##$3

+0b! C5R! #$%&H! -1*062! %CH(I-4($! )%(%62-@HD<Y%/' 1'/! #$%&! 2%$6/*#(BI6S! *#1%8&. . (-*%!
206$6($-(HH%11''%(*BI010". R+ VS HBFID-. <QYbIHI<2H$E/%! # (M1 1#2%6/-0* 01 LH21*+ %61+ 20888806 *0 1
+01 %*+#$19%6(062960!/#(0'0%%(/,| 1#21*+ FUFB* <8&Y%610/% (-2 #OWHLI*+961%062. 10+ 26/*6 20601411 047%2%) (!
N(#.'(-&OH!X?1!-(BY RD=-<12-*0603!:+96! Y @S!0=-<!1/627%!'01%60* .-*%S$! -($! /- & CR4A4BI &, H! -($!
01896 ORI (%6201 (1*+%61 8967 % &% Z G-I K /627 %( %628

*1:+061)%(Yo P& <%%/'1'/1<2#/%$6 2% 01 <% 2 1#2.%$! *062-+ 7% &, HIYBBE 704X ) *962-*'#(1*+ %61 &%6-0*!
0')(‘1/-(UHYLL % (*!'(1*062. 01411 * (F<&6%3



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # X

+0b] #2')'(-&! .6&*'T-2'-*9%! 0<%/'1'/-*#(! %(062%$! 16&1'&&.%(*! #1! *+0b! 0*-+0*/-&! <2H#<%2*%0! #1! '
#:0%27 %SR- <QIBH+%60%! <2#<%2*%60! 2%68&-*06! *#1 (#] -2;*2-YH( Q(S2H6)+! *+%! 7-2'- (/%! -($!
JH7-2'-(J% LI+ 912-*0601 124 1*+961%062.10*26/*6 2% 1 #$%&03

\H=067%2H!-1%0621 96! ) &ft;-&) 1'(~(/'-&1/2'0'0H! O#-. %6 D F 06k /#($ ' #(0! -2%! ' (1#(0'0* %6 (* ="*+]
*10H1$-*-31:+06296 1#2% HI0#. Y614 11*+061 296/%6(*10'. 6&-*#(0! - & QK= BRFRI*+IDV6(-2'#1) %6(%2-*#(3!
@*#/+-0* /52 KEKSH#&HBY'. 6&-*#(01#11+%! #$%&!-2%! <%21#2. %S GO PB2*#H L 0o*+#$!-<<&'%$!
*H1*+9IC5RI2960'$6-80315*18%-0*1>BBBI$' 11%2%(*10/% (-2 L0527 HK N 25962 441 +-7%10*-; &%)
296068*01#(1-7%2:YFUBE 2H#/%$62%!'0160%$ 4196 (%62-*06 ! (#*1#(&, |<# (*11#2%/-0*0H!;6*1-&0#! .6 &*'<&%!0
#110/%(-2'#OIN$'0*2";6* #(00!/#(0'0* 06 (*1="* SHGHBHBD*-* 0% /-&I<2#<% 2 Y01 1*+%!,'%&$!/627%03!:+%!
<-2-.%*%201-298b) 6.&-28IL-&'; 2-* %o SI0H!-O1*#1'(/ &6 SY6!* +VoRBAD (I 0062 7-*#(0V' (1*+%!1+'0*#2'/-&!

%0 .+ H#(10-. <& (B+Y/E' () 11#210%26/*62-&10*-;'&"™* HI<-2*[68-28&.1-1* %62+ 9610+ #/EOW:0%27%S$! (129%/9
Yo- 201441+ 061 1*-&'- (10#7%2%") (12-*9%60!- ($I*#1*+ 96126 2#<%-(103 <1/627%

R9%)-2$'()!1*+%!0%6/62'*'%0!' ($%8%$!*#1 ABABYHS. - (I'(L&-*#(INX:Ld'-($!X: LI 1*-&'-B+0610/%(-2'#O!
<2H$B/%SILH21*+06IX 211627 % # (126 24152%-I'(1&-*#(1-2%160%$IH#1) %6 (%62-*%6!/#(0'0* %o (*1< 24 Yo/ *'#(011#2
4051 \IDLN?62#1 52@4($! U[I! NI*-&,B4(06.%2! <2'/%! " ($'/%GB(! <-2*/6&-2H! *+%! *-&'- @A 7%(!
(1&-*#(12-+%601-2% 1#; *- (Yo$I*+ 2#6)+1*+0510'. 6&-+ #(1#11-10%6*#11&' (Yo- 2106 Z6-*#(0V' (1=+'/+1*+9%!1*-&'-(1X?!
2-9501-29%1296)29%00%$!#(1*+ 961 262#152%- X 211 2-*06031UB2*+%62H! /#(0'$%2' () 1*+ 961 0*2#()! 206 &-* #(0+'<
<2'/%! '($'/9%0! -($! X211 ;%-+-7'#2H! =06! -$H#EX (%o-2! 0<%6/'1'/-*#(! -&O#! 1#21\IDL! -($! U[IH! =+'/+! -2%!
296)29%600%$1#(1*+%'21&-))%$! 7-&6%60!- (S (1*+%!X 2| PIgEH60E24, 3]

I7@GC>E70#=G9%#MEO9I8#@D>Y9<#D<E70#9:CO97CD<#E7TQC>H?#ECT7#C74

a+9%(160'()! *+9%6! . %*+#$0! $960/2';%S$! -1 #7%H! *1BIHIR0! /-0%! *+-*1*+96206!'01 -1 0<%/ 1'/1 <2'#2! #(1 *+%!
Qot-T'H21#11' (*%2%0* 2-*0601++-*1/-(1:%! 60%$!'(1/-&';2-*#(31: + %! <2'#21 [#68$! ;%! -10<%/ 1'/1; % & %11 #11"
'0069%621#21*+9%6!.-2E%*1068<%6/*-* #(IN0627%, O W1 1#(%1#2! #2%!' (% 29601 2-*%01#7%21-1<-DH/6 &-21+#2"
01%,<-8&, -1 <2'H21 - #6*1 16*6296! O 1 2-*0603! (1++'01/-0%6H! ™*'01$%60'2-; &Y61*#I M- (+#2MI*+961 206&%7
20601 -($! )%6(%2-*%! 0'.6&-*#(0! *+-*1 [#($*#(! #(! 06/+! <2HARY6/%(*! ,%-20(%=! #$6&%6L#2!
K-(/+#2'()0!,'%&S$!/627%060! ;%% (! $%7%&H<%$H! 0128 (f+ %! =#2E! #11 5&*- )RIEBNAB>COH! =+#!
<DH<HOOPI-1. Yo +HHSHEH) HDF & (INH2124*-* (JE- %!, % &S$!/627%!60'() %8#) %o (#60!<2'#201#(10+#2*1%062.
2-*050IN%3)310627% 1$-*-03

+0b] -(J+#2'() *%/+('Z6%! Yo8<8H*0! *+9%! '(1#2.-*#(-&! -$7-(*-)%! #1! 0627%, ! Yo SCH6[#B*H0-+#2*!
' Y&SBOV (H2$Y021H#1' <2HT Y1 *+%1-//62-1, 1!, Y% &$!/627%! 1#2%/-0%01)' 7%(1;,1-1;-0%! #$%&3!:+%6!-(/+#2'()!
Yor+HSHEH),! 01 ($Y<Y6($%6(*! 124! *+%! ;-0%! HBYBR*+%! ;-0'/1 '$%-1 'O “#'&F*+%! '%&$! /627%0!

1001 (H7-*#(01)%6(%2-+%$I1$62' () F+0610*#/+-0% /10" 6&-* #(1="*+ I +0bL: ##+0*2-<1. Yo* +#$1-2061068*2-*06$12- ($#.&,!
N="*+1206<06**#(O1 1 24.1*+0610%*1#112960'$6-& 0111+ 06! O*HHOUETISHBE- 2- %*%201#:0%2 7 B (<&%3!
+06160%61#11*+'01*0b/+ (' Z6% HI #.<- 206 S #1*+061068*2-/*#(112#.1-1 (H2.-&1$'0%2':6* #(IN"#(*%6! D-2&H#OH! -, |: %! .#2%!
~<<2#<2' -+ (1/-0%0!=+962%!*+0612060'$6-&0#11*+061$, (-. /1% Z6-*#(01- 296! (#*1 (#2.-&&,1$'0*2",6*%6$3
4:206-062, I XH#(SOIEY6$!*#1 26 Bl (Y6!' (1&-*#(1-29610%6/62'+' %01 +-*I< 2HT'$Yo!' (7% 0*H201="*+1<24+0/6/*'#(1-)-(O*!
<2'/%"(/2%-0%03XH#*+1%+061<2'(/'<-&!*#1;%1 206$%%. %$!-*1 -*62"* 1-($1*+06'21 HE<H#(OHI<-'$10%.-((6-&& H!-2%!
-$°60*06$! 1#2!'(L&-*#(!'(*+% | BBEF6H!-01.%-062%$!;, *+9@\#('0%$! | ($%8!#1!D#(06.%2!L2'/%0!N\IDLOH!
V68/&E$' () 44,/ [H3"H(*+&,1$-*-1 1#21*+ 06126 2#0*-*1' ($%681.-, 1: 061 LHE($1-*1*+ 61 @*-*0*/-&I[11'/% 141 1*+ 06126 2#<Y5-(!
D#..6("'%0!=%;0"*%dN?624#0* 3R <! *-&LOI-#7%2(.%6(*10%/62"* 1%+ -*1< 247 '$Y6!" (796 0*#20! ="*+ I+ reg*
2)-1(0*1-(1(12%- 0% (1*+9618&% 7% &IH11<2' /%601 (11*-& KL #++ 1%+ 061 #6<#(OH!=+'/+1- 2B (6 BB - ($!*+%!
<2'(/'<-&H*+0612067-&6-*H#(1#11=+'/+1'01-8&O#!<-B((B48I&, H!- 296! ($% 8% $I*#1*+ 061 1*-&'- (1" (1L&-*#(H!-0!. %-062%$!
1@ :5:1 D*+9611*-&'-(1Q#(-&IX62%-6 1411 @*-* CRYERHE)+*+ Y61 U[ 1 (-*#(-&! ($Y%8HIKL 2% J'1-&/#(06 . #1<%21 &%
1-.)& %I 1#<%62- 161" <'%)-* OHI="*+1*+ 061068/ & 60 #(IH11*#;-//#| < Z3$6/*0



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6<

)%6(%2-*06$! ;! *+%6! ;-0%! HSY&H! (/#2<H2-%0B068H)%(#60! <2'#20! #(1 0+#2%1 2-*060H! ="P-#6* 2%
60 - () F+961<-2- %6+ %620 21/+-()' () *+%61#2') (-&10<Y%/ 1'/-* (3

+0b! . Y6*+H$! 0L -0%6$! #(1 *+0b! <24 Yo/* #(1 #11 *+BBIRBA< &Y0! $%6(0', | 1#29%/-04B{ 14! *+%) 0<-/%! #1!
$%0(0"* %60 +-*14+- 7%l #($*H(-&). Yo~ (196 Z 6-BHH1%68#) Yo (HE01< 2 H21- ($1-+-*1-206 | &HOU DS )]
H1-ING&&:-IB%';%2).%-062%1#11$'7%2)BK(04-&&, HI'LI*+061 7%/ <#21#11%8< %6 * V@Y SBESOI- +%-$!
+-01.9%-( X y 7 ($17-2'-(1% BHT-2'- (1%1.-*2'81[ .y 7 HI-($!-*1%" %6\ I=%61+-7%10627%, | $-*-1#(1*+0611'20*

NB%BH#2* Y. -*62"*' % 02% &-* Yo SL2'#S ' ] HK_YZM!I—I‘!+%!*'&*%$!N—(/+#2%$O!'l%&#ﬁ?&—*%$H!
0*-2*()112#.1*+%!-7%2-)%!0/%(-2'# !+l #$%&H!-0! 1 #&&#=0

X vz
Xz # $< . V& . v )MZ
Xvzevess* [ vzge ([ :YZE&&) X yzzros™ Xyzgml
I=+9%0286-%!7-2'-(/9H#7-2'- (/%!.—*2'8![ -y zal-(1,%!12%=2"**%(!-0k

[:vzza [ vz
X 2HE> V22

[ :vzze [ :vzx
> V22p® 1> V22hEs V22

[:YZ#

I11=06U/#(0'$%2HI1#21%68-. <&YoH*+0p1-(/+#2' () 4 (1968#) %o (#6017 - &6 VoL 1*+0612-*0b ="+ I+ 0610+ #2* 060! -
N2!p!>HIWBYEPH (*+012-* 0 OHI*+ 061 <24 %o/* #(1#11*+%610'() BHREIE2%! <2#$6/%$!;,*+061$, (-.'/O!

H11%+951 1-/*#201#11+ %! QRESIMRGET Y6 (00#(1/6 2T - (%!, 1006+ () 1*+ 96! BH(*+01 2-*061 %6 Z6- & *#!
*1061068#)%(#6017-&B6%IN<2'#20!1-($1HS'L, () *+901$-*-| TH2I*+ 0o+ + 0621 -6 2" 060 | SHZBS (FNFO3

RY6/% (*&, 1*+gi£2'()|. #$68%61+-01:%6%(!'. <&Y6. % (*%6$! (HH1*+9610/%(-2'#1) % (% 2-*#2H# 11@5L ?1- ($10#1+0!
*0/p/+('Z6%! /(1 ;%! -<<&'U%$! 41 -(,1 0'() 86! 0/%(-2'#1 11 *+%6! '%6&$! /627%0! )% (%62-*%6$! ="*+1 *+0p! 0*#/+-0
0'.6&-*#(OW1I*+%!;-0%& (%!*%2.10*26/+62%!1 #$%&3

+001'20*1 29%68&%-0%! BUH#Y()! #S6&%6! <V621#2.%$! *+06! ¥ &*1#11*+%6! /627%01 #(&, | #(! *+ TP 20*1 #6*
0-.<&Y61#0%27-*#(HI'(1& (Y%6!="*+1*+06120606 &*0 ) S RBAABE OYAB-&&, I*+961%68#) %o (#601<2' #2101+ %!
OHT%2%')(12-* Y #IB Yo BB <#(1'(0*26.%6(*1= "*+1*+0b10+#2*%60*! - *GAGN[:!C! . #(*+003#2%#7%2H!
[#(0'$%2'()1*+-*1*+061%062.10%26/*6 290! #11 0#7%2%") (HPXRDLSE! 2-*0601-2961 0", 6&-*%$! # (*&,HI =%!
$UTY8H<YP! -1 Yo*-+H#! 1#2! 0%&I6/* () *+%6! <2'#20! -&OH P RPH-H2-*06 008! -0*#! %(062%! *+%%!
[#(0'0%%(/, 1 ="*+1*+06] #(%] 0% #(UEHRH(*+0! (#.'(-& 12-*%311(1$%*-'&H! =06! 0%*1 *+06! #*+062! *=#1 <2'#20!
*E'()*4901-79%2-) 6L BB(EH V62" #212-*%601-(SHL I+ BH 21X 2112-*0601/-&/6&-*%6$ 1 (1*+ %611 RO* 146
HID-.<8Yo#;0%27-*#(1#11*+%!1'7%!;-0%& (%6!0/%(-2'#01=+/+1-2%! | &HOTRBYAHBI* £ #o\C8.! 2-*%%)
<2H2HI="*+ 15061 [H(0*2-' (*1*+-* 14961096 896/*%6$10/%(-2'#01. 60%1+-7%!*+9%610-.%!$'2%/* #(IN0) (O!'(1*962.0!
2H+-+ (3

-+ 04 0%/#($! 79%20'#(! #11*+9%! -(+#2'()! . #$68&%6! +-01;9%%(! 296/%(*&,! 2%8%6-0%$H! *+-*1 .-E%0! <#00':8%
2#%-+ H(IN* &*OH11*+061/6 27 Yo ORHEH *+ 06! 1 20RHID: . <8V 0%627-*#(H!; 6*1-&OH L#21*+ %1 1#&&H="()!
#(%OHI1#21%68-. <8616 <IHI>ALH(*+01H(=-2$03!: +'01%8*06(0'#(1-&&H=0#10'. 6 &-*%6*+ %) #$%&H!1#21%8-.
)2-(* ()1 *+96! #(0'0%%(/, 1 ="*+1$'11%2%(* 0/%(-2'# +, <HSVAVo&-*Uo$! 1 *+06! 06 8HIOI 62,01 41!
'006-(/%!<H#&,1-(B!.#(%o*-2,1<H#&'[ |/ +#1%03



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 66

%GO#89;=#TC>=QCIECH@?<GH#QICR#?78#=Go% ;21?7 @I#@C7<=>?E7=

X, 1$%6; 1<H#2* 1H& #I=%6). Yo- I+ 961/ #&&Y6/* #(H#11$#.%0*/10%/6 2"+ %60 006%$!;, I*+ %61 1*-&'- (1:206-06.2, 1++-+1-2
0% &&! #(! *+0b] .-2E%*H! *+-*1 '010%0B2+-* +-7%! (HH6*12%-/+%$! *+06'2] .-*62'% 3] 5] Z6-(**-*'7%]
$%0/2'<H #(HHVBY6; 1<H2* LH&H(% 101 1 2#.1960*-: &' 0+4(36/ 0% (#*-* #(1-($1*+%1$% 1" ("0R(

¥ 06! ($%68112%<2%0%(*0! *+%6! *,<0%! #11 0%/62"* &1 L=HBRY6} -($! ef 'Ol *+%6! (6.;%241!
$'11%29%(*! 0%/62'*%0! '006%$! ;,! *+%! *-&'-(! :2%-062,3! @%/62*'%0! #1! *+%! 0-.%! E'($! ;6*! :
$'119%29%(*1.-*62*'%01-2%1/#(0'$%2%$!$'11%2%(*n

¥ 406! ($%81206<2960%6(*0! *+96! H(*+O! #*+!'(1*+0b! -&-(1%! <U62'#$! -($ (1 *+%! <&-(('()! <%62'#$H!
=+962%6H {0860, JHiK!'0*+0610%-2* () #(*+1-($lgh, 'OP*+9611'(-&1.#(*4n

Wi (O1($/-%01 06! (#.'(-&!1T-86%!#110%/62'* %60 0 ¥BOBY$!-* 1. %bH

¥ T (ON($/-%01 06162, H1.%-062%3$!'(!, %-28H10%/6 2" %6011 G LOB6%$!-*I* . %H

¥ K (\D)N($-+9%60%+9612' 1% 110%/6 2 DL, <961'006%6$!-*1* . %H

Ve ) I($T-49601%+061(6. ;%6214 LIHE<H(Ol*+-*1='&&81; %61 <-'SHHERD 1#11*,<O6I'006%S!-*1*' %H

¥y (O)1($/-%0M+94'8%$! HE<#(1<%62/%(*-) %ok BHBOI#11*, <Ug '006%6S!-*1 961\ #21+%! 1'8%S!
2%- & H#6<#(1<%2/%(*-) YNI& ' #(1'($%8%BY SO 141 1* <% '006%$!-*I*'. 9%H

W1y (P)I($/-%001+ L &H- () B <H(! <%2/%(*-) V6B 1#21*+ 06! < 1! #($0! #11* <%6!
'006%$!-*I*'.%H

¥T 1P 2'($/- %01 06T 961 4. +62 H1.96-06296$!"(!1, %6-2GH ¥+ 96! HE<#(@# LI #($O1#11*,<0%!
cl'006%$!-*I*" %H

¥ g (\)I($/-960+U0<2%-$I 1#21%+ 96 HE<HIOH($0L "006%6$!-*1*" %bH

¥ R (gp\)!($/-+%0k+Yd% 24 H#6<HR-*06! 11 .%60* /'006-(/%0!1 #2262, gl#;0%Z%$!-*1.%!

\l

¥ RGP (S/-*%0H+0B062410=-<12-*0b! 1#2!.-*62}1#;0%27%$ D61\

¥oostuv (V)RS Wt (V)1 2%++96126 24 <HI*-&'- (! 1(1&-*#(1 ($Y6B0BI12%60<%/* 1%&, N

¥t 1gP2($/- 060+ IS8 4% L1 Ub(*1-1* Gk L1 #(SO1 L, <06t 006 %S!-*I*'. % B

L #1$%0/2';%!*+9%!/-0+! 1&#=01 1#21*+% | HH2AABOKYo ' ($'/-*#21 16 (/*'#(Yy (gp\ ) BE=+#0%! 7-&6%!'0!>1'1
g# \H!BW#*+%2="0%3B(H92,! [-0+!1&#=!-*| #(*+IqIH2;#($! c!'006%$!-*I*'.%I'0V#.<#0%S!;,*+2%%!
*002.04

¥ 9%l (Ya(/#.%! 1-*1'006-(/98*. %!\ K!
ki (V)
J

yag "

ej (gp\) # y(gp\)
!
¥ H%IHE<#(I<-,.%(*-*1 *.9%IT | 1\ 2="*+lod {) G| () }!

Uy (ap) # 25 y(ap " T 12 1T 19 202y (@) p!
!
¥+ %!129620%. %(*1-1*.%! T ; !
~ (ap\) # y(@p ' Tj)t (T; p)e

YO'()!*+%-;#7%!$%1'(%$! 16(/*'8*!'0!<#00"; &% 2H#<2%0P0(%!/-0+! L &#H=11#2!*+%|=+# &% <#2*1#&'##1!
$#.9%00%/1;#($0 -*1-(,1*.%! g-0!1#&&HEO



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6E

z. K

W@# D i) (@) u @)+ - (aP))8
j}& YR

X%60'$%601*+95!/-0+! &A= 061 $#. %60 /| <H2* LHEH 01 (%/%00-2, 4! (/&B$%IL 2" .-2,IX6$)%*! @62 <&60!
NLX@®%! /-0+! 1&#=1#11"096/62*'%0! '006%$! (! 1#2%")(! /6 228(% %2'7-* THR-(0-/*'#( O'(1*+%!

- &-(1%1%Z 6-*#EB0#1*+061L2" -2 1X6$)%* @62 <&B0H!-(, 1 1#2%/-0*1'01$'1 1'/6 &1 S 6EHEHHEOBHE]
$%/0'#O-($!/+-()%0!' (1*+961 0% 1F+ %61 %6/#(#., 31\H#=%T7%2H! =%!-00649461*+ 06! LX @Y 7%(!-0* ( !
(<6*1<-2-.%* % Do TY%RH(*+ 10#1$%1'('()!-10%Z6% (LK @SBO#1*+961/-0-+118H=""(11#29%") (1;#($0!-($!
$%62'7-*7%0H! =% /#(0'SY RY#-0%2) 7% (IZ6-(** | W +H#=067WA*1Z6-(** | -, 1:06!-$-<*%S$!
-IH#2$ () D' 6&-*06$!' (*U62%60*| 2-* U6 QI 1#21*+HUBh <#(%(* O'(1 WeQ) I=+/+1-2%!"($%8%S$!
41" (1&-*#(1#2H0H. %! (*%2%0*1 2HOEB)B(!' (*%62%@4%0=-< OI3+06!/-0+! 1&#=I#11:#($OT!'0084D!
-($!<-,.%(*0! #9601 *+2#6)+1 - X-(E1 #1! 1*-&//#6(* HH#=(%S$!;,!*+%! :2%-068-8&8&%$! :2%-062,! D-0+!
5//#6(*31X,1296)6&-*#(MY629%6!'01-1<#0'* 7%18H#=0Y6 2LMB{D 4 e, o, F ... HRE(*+901- #6 (111 #(%, !

4k LJIH6(*.60%1+ #8&B1a%!'($-+9%!:,IguU (Q) *+9%!- #6 (X141 #(%,'(1*+%6!:2%-062D-0+15//#6(*!
1 0 1031+ 96+ 061 ;-&- (/% /(0% 2~ (HI'3Y6SH6! (0% 2-' (*I1*+-*1 60*1: 961 2060<%6/*%$!" (1#2$%6 2141 -& (/%!
101" (/#.9%1-($1%68<%0($*6 296141 1*+ %61 BB HE(1; %61 =204 (1-0

guu(o # guu(@' )" w(@' wda' vSi(@ "~ %8

+'01' 016! 16($-. %0 (*- &I H(0*2-' (H-*1)6-2- (*%60B*+ 061 <-, Yo (*I# LI /#E <#(01-($1*+%12%'.;620%. % (*!
HL1H($0! -1 %62 BUH2! *+051 +'0*#2'10RB- (/%6 0H*+Y6kE(0*2-'(*! +-01 (%/%00-2'&,! ;%% (! 2%0<M/*%$
=+ 0620610 +9610". 6&-#(!*.96!="($H=I*+04'006%S$! Z6-(**'%Q (\)+-7%!*#1;%6!-$-<*%6$!*#1168.1'&&!*+%!
- &- (1% !/#(0*2-'(*3!

%NGI#H& I#HBS6SH@C<=#BD7@=EC7

L FOBBO6L!(FH( #1106 8961 #; Yo/ * TYB(/*#(1 0! -(1 Y6&IR(* #1! < TH*-&)' . <#2*-(1%!'(1-(,! $%/ 0'#(!
~E'()1<2#/90031( 1<6;&'/1$%;*1.-(-)%.%(* HF-+962%6! Q*62-& ! H0* 41 /#(0'SUSRL-*I 0101 HO*H1 1++ 0]
$%:*10%27" 1% B 9496 2%60* 1% 8 <UFIBHI6- & 8H-+IRY61-2%1-1(6.: %241 1<#00"; Y6 /+# [YBIEA,'()!
*HOB(*062960*! %8<UFOWOY7YHTI{/Y *! 1-&&O! ="*+'(! *+06! 206)6&-*#2,! <-2- YgF2Vo! 262%-(!
I#.6(%,  HEYLH#&EH#=YR62#<%-(1@,0%%. H11Q-*#(-&!-($IRY6) #(-&!5//#6(*0IN? @ SHAB ST + %!
&0 0b2(-+ H(-&&, IH#.<-*: 8% PY I-/[#6(* ()1 12-. %=H2E 1#21-10,0%%.-*'/1-($!$%*-'&%$!$%60/2'<*'#(!
#11-(1%/#(#., 3!

19617 @5IABREB%2' 2% 1 %2 9B T % 1<% 2 #$H!0kgiD  H!-(SHSRHO%RS %o-E' () HH(0'$%6211#21%4/+

(B! 0! - & [HOHD') (&1 '006%! $'0/HBME<#(0!-($! 6<&'1* 1#21 0%/62%0! '(1&-*#( '($HB%$
$'0%2";6*06$1#7%21"+01%8'0%%6 (/%< %2 #SH! (- %&, | 124 IMODSGRS, HI*-E' () *+ 06l <H2* # (#1195 /#0*!

* ¥4 01- (1 (%6 20%6/* #(1 ="+ *+ 061 [#(0'$%2%$! . %! <% 2 HSI#11 %+ 961 2 @5 AB>B3!:#1;%! #2%! <2%/'0%H !¢
[HO*1-00#/ - *YoSIH#1- 1 #( T+ -01-1(-*62-&129%1 %296 (/% | < Y TRENG . #(*+ 0 L #21- Y HB <H#(H21-+O%/#. <8I0
&'1%6%" %61 #11%+ 0] #(RITH#Y6I#2)'(-&1'006%! $'0/#6 (O *+-*1/-(1;%61'($'/-* % Bh B! -($!". < -/*01#(!

40017 @5IABSBACHL* #(-&&, HI*+0/012-F #1: 06+ HUGHEH 061(6.; %0 211 1S,0141 1 (06 20%/* 8+ =% 9B(+ %!

2@5! AB>BI<%2#S$(8b! 2961%2% (/%! <%62'#$! #1 HHS MEB+%! (6.:%621#11$-, 01#11*+%61 2%1%2% (/%!
<Qb2'HIH#11*+ %! BIOH 5 %6! 1H&EHHEY6! <2%0%(*1*+%6!". <-/*1 #1061 2 @EB>BI#11*+96! 7-2'#60!* <%0! #1!
JHO*QL#21-16("*-2,1Z6-(*"*, #1H0%/62'* #11*, <961'006%$!-*I1*' . %K

¥ 2@5!AB>BIHO! (1*+ 961 <O4RsBI] ! 1#21*+9%614#2')'(-&1'006%!$'0/#6 (*
_ . ki (\)) %D, S %8 T; (S
=CErq * ( J
RSP # <) )44) % T, (VS




"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6F

¥ ?@5!AB>B!/#O*!‘(!*+%!<%2§(&!]!1#2!*+%!/#6<#(0!#1!?G%62"1#1!*,<%!!‘006%$!—*!*'.%!!
Z{m)

3 g %eB (S %' T (o* )p)B ' T;1p2S
MBI # 4T 1P D2 () | ’
B &

% T, (S

¥ ?@5!AB>B!/#9*!‘(!*+%!<%2§%!]!1#2!*+%!6<&‘1*!!
< MPERB (P # 4 (oo [V T )BIP)* G (oo, [\BelP)B

U'(-&&H#+%! ?2@5! AB>B! /#0*!'(1 *+%)! <PoBHBIL#2! *+00! =+#&Y0! <H2*LH&'H #1! $#.%0' /! #($0V/-(1;%
2%<2%0% (*0b$!

z. V&
FCE I T N S PN OY (s C:VE DRl UMV DRV UM WD)
jt&} Ve

I7?IM=E@?I#<=D 8GR/ #BSEBHCID=EC7

+ 04 HT%DZ6-*#(1'01-17%2, 1) %6o(Y8298< 296 0% (*-* #(1#11*+ 06! (*BUUNS *6 BHO' (/I8! -//#6 (*01 1#2!
-(JE'($1#110%/62,30%2%- 1*#62068. . 1 #62' (7%0*)-*#(1#11*+%1 2@5! AB>BIS, (- HBI*=#1* <0oBt1!
0%6/62"+ VDK MG <#(1:#($0!-($1;#($01="*+11'8%6 $I/#6 <H#(OMH($!-006. Y6 !*+-*K

>3 0/+10%/62'%,1="+1/#6<#(0I'0I'006%$!-*I<-217-8BY6EHN ) p>BEin

A3 %-/+10%/62",1'01 OBER+06! 1'20%1$- 1#11-1 #(*+1-($1*+061* %61 12-. 96! 1H#21*+961%67-&B-*#(1#11*+%!
2@BB>BH0*'01-&=-,04(!'(*%)%21(6.:%2¥1.#(*+ O

CB *+0b!- #6(*1#11%-/+10%/62'*,1'006%$! %67%2,! H#(*+ $#%60! (#*| $%<V6(SHEHHIE, | #(1*+%!
* <Obl1#110%/62', 3IIDI*+06!'(**-&ISUb:H* 061\ # AHEYHI0B6<<HO%!*£-+0I$'0*2';6*%$H!
IS () 112417 HI- () 1+ 961$'1196296(*10%/61X(SA0 96!-. #6 (I 1#21%-/+1096/62",!
'016("1#2.8/$'0%2';6*0%6$1-/24#001+ 961 -*6 2T | HEELI*+061006/62"*, 104!k
|

W on

; J
Ij#?ﬁ

+00!*+'2$1-006.<*'#(1'01 *+9%! H#O*!". <#2*-(FH(YB! 1*1.%- (0! *+-*1 *+0p ! *#*-&! SU(P! *0! /#.<#HO™*"#(!
2%.-'(V/#(0*-(*k#(&,!.-*62'()10%/62'*'%0'12%Z6' 2% (D36 (/Y4B D#6<#(0'-2%!<-'$H!11#2!'(0*-(/%H!60'()!
*+001<2'.-2,1:6%)%*1062<&¥HIG". <& 1'%H %20'#(H*+%!? @B >B(*%2%0%1%8<%($'*62%!'0 /800158
*+0% (-&,0'0%11*+%! #(*+&,!"(*%2%0*!1%8<%($'*62%3!:+%!-006. <*'#(!*+-*1*+%#7%2(.%(*'006%60! % "*+9
J%2RH6<#(!;#($01#2!<-217-&6%!;#(BOE%0*I<#00";&%!*#1$%2'7%!*+%! ? @B WB#»B*! % 8<% ($'*62%)!
-0l-116(/*#(1#1!1<-0*!"(*%2%0* 2- B8 R*'/6 &-2H!*+% ! MBS B %Z6'2%. % (*!1#1!0<2%-$' () #2Y(-&!
'006UH0M -&#()! *+%! =+#& %! &'1%! #1!-10%/62'*,!".<&'% 01 /#0* #1%6! J%RH#E<# (! ;#($!'(-1)'7%(!
H(+H!e H$62'()!1*+%!&'1%1#1!1*+% CHIRI6%S!-*1*' . %N B 06 Z6-& ! +#

(J.zCEf(. p\) # w!
-($1-10".'&-212%&-*"#(1+# Q3 #2!*+%!? @ 5! AB>B HAD*PHE <#(!!



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6J

-7 R(T; (VP
(jl ZM(, p\) # ’;T!

O'(/oaHL#2! 1'8%$! 4#8(! ;#($0!'006%0$! -*!1 <-21 7-&8%6(\) # R (T ; (\)p\)—CH!-($!*+*1/#0*1 +-01*#!,%)!
$'0*2",6*%$&#()!0'8!.#(*+03a%!/-(|(#=!$%1"(%{g)-01*+%!*#*-&! ?@5! AB>B!/#0*!'(1-10'() &%0! .#(*+H!
gH!-0

' P(T (\)p\) SR SN TCL I PN
R N T LIS RS LR}
i} &} V> jil&>1&

= +06 200" <&'L, P+ 96 (#4-* H#HEY6160% " +9%!/+- ()% H1I7-20RM + * \I($ IR (\) # R (T; ()P
=641 -6, H 0'(/%! (1 #+'0! <-2-)2-<+! =018 %1 #621 -(-&,0°0! *#1! 1'8%$! $#.%0*/! ;#($R (\)!
'($'1-+960*+UD<H*1 2-505! 1#21'006-(/FADH+%! $#. %04 H($! c+-T'()! -*62'%,! T | I006%$!-*.96\ 3!
5006.<*#(1C10".<&'1'%B+%b! -;#7%! %8<29%600'#( 0'(/06) 0! 1'8%$H! $%<%6($'()! #(&., | Hprei 2* L #& #!
[#.<HO™#( |

) # = Z R(- *T)6
)T RE T
i} & >}&
I1!:%!S’;S%l'(%!*+%!—7%2—)%!7—&60/‘6?#(!1_)2(?”‘}6"/0!<%2';&¢$!;0/0*:0/{%(’.r T,% * ) ]I-on

*+00! #(*+&,1?@5!AB>B!;%/#!%0

Z.
_(o )# )EZ”J--J- (o )6
it&
a%!-2%! (#=12%-3, 1*#1=2"*0%!$#=(1*+%!?@5!AB>B!0'.<&'1'%$!%8<2%00"#(k

<(%@5\(é#~; E}z }Z =G )#)“—C ;”j~j 0% \!

= +96204) I'01*+061-7%62-) 96111+ 9610<#*12-01-00H/-*96$I 1%+ 06 IQIHSRET62 LD, ]31:+%!-#7%!
%8<2%00'#(! 0-+#=0! *+-*H! BDU) O (- &Y<<2#8'.-*#( OH! *+%! 2@5! AB>B! /#0*! +-0! -1 79%2,! '(*6'*'7%!
%829600'#(! -0! -1 &'(%-21 LE(/*#(1 #11*'.9%) ="*+1 -1 JHY L1 ['Yo(*1 *+-*1 'Ol *+0%! [#.<HO*'#(1 #11 *+0) <H2*1H&'H!
<062/%(*-)Bh6&* <&'%$!;, 1 *+06!-7%2-)%! 2-* 0603468l 2@ 5! AB>BIS, (-./0*+-*1 =061 /#.<6+0p! ='*+!
#6210#1*=-20b MEBHG= 01+ -+ 1+ 018" (%0-21-<<2#8' .- #(1/-(1;Y8H{0'$Y0 206 $I- ) HHERHS 1 (S1+001) 28 =*+]

2-%0! #11*+061 2@5! ABSBHIBWE(/* #((e YH!/-(1;%! #(0'$%2%HII-! 0'.<&Y%5! ;6*! '(1#2.-* TU§#0*!

16(/*#(3

4016+$%4.$8!"'39%.$

XHHH] 440, +/-&1 HSY&OH!*+901 #EBYV6S! 1HRI8)%0(%2-#(1#11<#00';8%! 0/%(-2'#01#11 166 2%!'(*%62%60*!
2-%0601-($1*+ 001 #++$6880/2'; ()1 *+9%6! -0+ L&H=01#11*+%!<6;& I§9H*+ %! ? @5! AB>B!/#0*! 16 (/K-
06160%$10%<-2-*06&, I-($!'(#.;'(-*#(1'(10%7%2-&!=-,031U'20* 1 #11-&&H!"*I'01 <#00"; &% 441 /#.<6*%1 1'(-(/'-&
($//-+4#20160% 168! 1#21*+061/#.<'&-*H(1H11-1/62-*9%6!;-&- (/%) 2%<#2*0H!0' (/%! *+ %! #$%&! [#(0'$% 20! *+%!
#6*0%-($'()! $%;*I N'(/&6$'()! -&0#!'006-(/%0!'( 1#2%')(1/622%(/'%0! -($! $%2'7-*7%! [#(*2-/*003! [*1'0! -&O#



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6L

<#00':8%! *#1 %0* -*%6] 16*629%6!'(*962%0*1 %68<%($*62960! $6%6! *#! [+-()%60! %'+ +9%621 (1 *+0b! [#.<HO™*#(1 #1
<H*LHEHIH11<6;8'1$%;*10%/62+ Y0211 *+061$, (-. 0111 TR DENT *+96,12%. -' (|&H#=1 1#21++ %!
(%8*11'7%!,%-20!#2!*+%,!6($%2)#! 0+#/EPINE-&:0'0031\#=%7%2H! *+%! .#0*'(*%2%0*()! -(-&,0'0!'0!
<218, *+ %1 H(%)-0%SI#(1"H#(*%6! D-28#10'. 6&-*H#(01' (1 =+/+1 91 <% 21#2.- (/%! #1!$' 1L HODVE!

16($'() 1<H2* LH& W /#.<-2%$) ="*+12060<%/* I *#1-1&-2) %! (6.;%21#11 <#00'; 89! 0/%(-2 #O#1!' ("% 2%60*1 2-*%
Vo THEB*#(310!'0! *+96! O#! /-8 &IBBKILSH-&, 001 *+-41'01 -1 16($-.%0(*-&! *-OE! *+-*1 *+04! <6:&'/! $%;*!
-(1)%21.60%1;9%!-; &6 1#1<%21#2.1'(1-17%2, 12%8&. - &%) =-, 31 {2981 606;0%/* #(H!=%!$%0/2";%$H!'(!
(-&,*1 1#2.H! *+06] $,(-.'/0) #1! ("% 294DE8<%o($*62%! 1#2! -1 <H2*1H#&'H#! 6($%2! /%2*-'(1 -006.<*#(03!
\9629%-1*9%62H1=9%1968* 06 ($!-($!$Y% £Bo0B!/#(0'$%62' () +9%!-/*6-& 1% THEE* #(H1!' (*%29%60*19%68<%6($+62%!
=61 L <HO'() () (072 ( *1 -($! =%! $%6+062. (%! *+06! <2#;-7'&'* | $'0%2";6*#(! #1! *+%! 2@5AB>B!
'(*9629%0*1%8<Y0($+62%!="+12060< 06/ 11-10%#/+-0% 1$'0% 2" 6+ #(1HR {62960 3!

J?2<<E@7?1#HI?<D>9<#CQ#@GCGK=#?78#>E<L

D&-00/-&EAI+# %1 #11*+061$%; * <H2*AWBIHQL ! *2-$URHL 1196*=%%840* - ($! 2'0ED6-062%60!*+-*!
.60*1;9610%-*0*/-&&,1$%1' (%$!-($!:-0%$!#(I HHTH02(. Y6 (*1#; %6/* T%! 16 (/* 1B +%! HOV#. #(&, !
60%S$!/#0*1-($12'0E!. %-062%Ar-2%06-( 1-($ *+0610%-($-28!$%67'-* ML *+%1#; %6/*7%! 16(/*#(!N*+%6!
2@5!AB>BI(1#62!/-0%GIMPYBIO& B +062116 (/* #(01+-7%!: %696 (1$% 7 Y BIBLABBIU") 3IVI L#21-1<' [+4#2"-&!
2%6<29%0%(*-* #(H11/#0*1-($12'0E . %-062%AER%! #296106'*-; &%6! 1#21+%!.-(-)%. % (*#11<6; & /1§06;*

& E981%! D#0*IR'0B!

A
P(E)
T S
A
Expected ... ovvvoveeoen : >
> valie < Relative CaR)g E
CaR : |

9% @ BB -)&H#2%, I*)H*)$)+2#2%'+'E12-) P6 O/BA1H 1% BHPBL %1 SRYRHSS' 06#2) <!, $21#+<1*0%SFI&)H#S5*)$I

+06! D#0*!-*| R'OE!ND-RO!'0! -1 E%, 1 2%1%2% (/%! '($'/-*#2!'(! SYeBO06Z94) ! -(-&,0'0 !;%/-60%! '*!
$%<Yo( SO H*+1*+061968<%6/*%6$! 7-&6%!- ($12'0E!/+-2-/*062'0% [0 11+ 061 < 24 - VEBY A BB+ 06!
'(*%29%0*1%8<%6($*62%INWH2'#(IABBFO3!:+%!D-RI'01*+%!.-8'.6. IMAQGRAHOT 948696 ($ 620/ 1*-+-+1/-(!
061%68<%6/*06$="* € R¥; - &', IHHT%21-1) T%(1*' %6 +#2' JH(BL#2.6 &

MeGy# ooy "SFTE (NS (IpvSD > ") " KB
=+0629%6! =061 %S+ (' #(1' (*24$6/%$! (1 *+IRE0! /U.U! ,'$2! E5+, 29@B60%/* #'($//-*' ()1 =*+!
< (%gB( FV5E) +961 2 @SAB>BIHO*!'(1*+96! <M BLH#21-| <H2* LH& WL <6 R/ $%; D%/62'* Y60H ! ($
1#21-10/% (-2 411 *+% ! "(*%2%0%! 2-*9%60T! 96 7#&6*#(3! :+%! BV 51) V-( ;%! #(0'$%2%$! -
O*44-+-0%11 7-2'-:&%! 0'(/%H! 1#21 -(,! <H2* MAZYEY6<Y6($0! #(! *+96! 0/%(-23#+9%! D-R! " ($/-*9%60! *+%p!
'(*9629%0*1%8<0b(WEB2-*1*+ G T7%2(. %6 (*1/-(1968<Y6/*|(H*40/68/% %S = 1'$% (/%! 8% TR 119620!
10" <861 %6* 2! /B *+ 001 (U6 2060 JHO* I+ * 1* + 0 ) H T Y PABRE! (/6 216 ($%6216 (1- 742~ BX6.0*-(/%03!
OB 1) U021+ 1< 28 -1 & I<HIBBG 0621 O ARNE'$Y02-+ # (11 (1- TH2-:89612%-&' J-*H(OHLI*+%6! ("% 2%60*!



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6V

%8<%($*62%!-($!*+6052%-*%02!" 01+ 6 (' #(I*#R'OE!' (I*+9%0!/+#'1%H11*+%!$%; * | <# X2 43/62!
%*2'/01#112'0E!-2%!#1*%(1/#(0'$%2%$!" (1 2%&-*'"#(*#!*+%! D-RK!*+%! RIROETYHDHUI2B <%0 /* % $!
@+#2*13R&N'R%&-*'7%!D-R!"0!)'7%(!;,1*+%!$'11%2%(/%!; %*=%YH M+ ER %/*%$! 7-&6 %01 #11*+%!
"(*%2%0*!%8<%($*62%! #7%2!-1)'7%(BH2/ I (%! 0%%(1-0.%-0629%# 1! *+96!$*+1#1!*+%! " (*%2%0*!
%8<%($*62%!<2#;-;'&"™*,1$%(0"™*,116(/*'#(3!1*!'0!$%1Y(%$!-0

G+ MGy # G+ ™e@* (< (NS (]pv3H))ed
=+962%H! +%2%- 1*% R )l=! ($/-*%! *+%! -7%2-)%! 7-86%! #1!*+%! ZE)(E™*+1 2%60<%/*! *#1 *+%!
2-($#.17-2'-,&%'+3

1+94?78<%/*%$! @+#2NR2&ED!'01*+%!%8<%/*%$! 7-&6%!#11*+%!" (*%2 Yo [ YOBAUYH BB B! 062 %!
'019%8/% % SWP!$%1'(%$!-0

8Em# (< (%D (FV5H))sars g0z , B
2@ ($1-%01+961%8<%%/*%B!' (V6 2%0* % B<Vo($62961H($ H(-& (1 + %! 2%- S QHHYHZIVEEHD4!
#1E=#20* <#00';&%! 0/%(-2H0<2#7'$%0! -(! %0**%! #1! *+%! %8<%/*%$! '(*%2%0*! %8<%($'*62%! 6($%
%8*2%.%&,! 6(1-7#2-;&%!/'2/6.0*-(/%03! 50! *+%! ?@! $%<%($0! #(! *+%! *+'/E(%00! #1! *+96+661<%2! *-'&!:
<2#;-;'&"™* 1 $'0*2";,6*'#(! #1! '(*%2%0*! %8<%($*62%H! *! /#.<&%.%(*0! *+%! D-R!.%-08224! ({{(P0%
(#2.-&"*,1#11*+0@'0*2"; 6% #(1# 1! (*%2%0*1%8< % (BFBAA. - ** %0 2 1# 1! 1 -/HO! =# 2%+ (#*' () I*+-*1"11*+ %]
$0%2" 6% (LI (*%296041068<06($*62961=06 20 |(HR ATPBIBE- H(%6$10%-* 081/ ($//-+#201=H#68.$!:%!
1688, 18%6%062. (%S, 1*+0b1 V- (1-(SI*+0610%- (S #(IH1 1+ O4IB2" 6% #(3!

&YCID=EC7#H9?<D>9<#CQ#@E<=#?78#>E<L

X%1#29%!0+#="()!-(1%8-.<&Yo! # 1 FRHOE! - (-&,0'0H! 'Ol =H 2%+ (#* ()1 *+962061'01- (1", <H2*- (*1 &' *1'(1*+9%
BOYI#11*+0610%-*0*/-&1.%-062%0!" 60 SUMOLLIEZD61 %621 *#1-11'8%S$!*'. %! @B6BTH (0% Z6% (/%10

*4 A1 7-& B I- 8 &I+ 0! YHOBEIVHEY2%6 1#2%6 HI*+9%! /#0*i2' O 1$04s DU ( 1*+%6!/+#0%(1*'. %!
'(*%627-B\H#=%7%2H!;,160'() *+06! 20606 &*0! <2%0% (*BHED 2% #B! $25<D!'+! 2-)| P60!/U.U!)2'B52%'+
06;0%6/*#{H!'(1=+'/+1=%10-+#=0%$!*+-*H16 ($U2!-'(1-006.<*#(0 Hr-+%62%!'01-1&' (%-21$%<%6($%6 (/% #11*+ %!
2@5AB>BIHO*H(I*+%1* %! (*0627-&HI=%!.- I'(24#$6/%! (%=1Z6-(** SRITSIBY; 60*1%-06 2001
[#0*1-($12'OE1*+-*DOM(&, | &HHOVERA< Y6 (SYofl *+ 06!+ %1="($#=3501-11'20*1968-. <&YoH!'(I*+ 0618961 *I<-(%&!
#11UB2YAI=0610+#=1*+061 2 @SAB>BI) 2#=4+1$, (-. [0 LI*+ 051 -/*6-&I <H2* LH& HIH LI *+ 061 [*-&'-(1)#7%2(. %6 (*!
H(SOIH(1S%/%. ;%2> AHIABHH2$' () H4#! *=#1+6($2%$1<#00";&%!0/%(-2 #O#1!'(*%2%0*12-%603

350000 0.07 [
300000 0.06
250000
© 0.05 |
2 3
< 200000 S 004 |
S 3
< 150000 Yy 8 o003 | 1
%) w
W 100000 r 0.02 ]
50000 0.01 | ﬁ_’ ]
0l o LLL A A . [ [l
0 10 20 30 40 50 60 160000 180000 200000
Time (months) ESA 2010 (M€) |

9%@HYP60/U.UI@* G2-IHARK+12-)|B)E2NI#+<IPEO!/U. Ul <%$24BA B WID)#+$! EI$%&5BH#2% +IM'+12-) 06 @-2NI

B*1-(,1 % 0b! #11*+96] 0'.6&-*#(! <%2'#$! N4! %6-201"(1 *+%6! <29%609%(*! -0%OH! *1 '0! <#0O';&%! *#! [#.<6*%p! *
$'0%2" 6+ #(1H#11*+%1? @5 B(*%2%0*1%8<06 ($ 162 *1<- (% GOB!. - 06 21#111-/*H1-010+#=%3! (1U') 62%!



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6F

4 -&@! *+90! ) 2#=*+1 #1! *+%| 2@5AB>B! [#0*! [#.<6*%$! %8-/*&, HI =*+#6*! -(,| -<<2#8'-*#(H! /-(! ;%!
[#(0'$%2%S$H!="*+1-##$1$5%) 206%#11-<<2#8".-*#(H1-01&' (%-23!1(1-1=-,10".' &-21*#!=+-*1<2068%{*% $!
Or#BD2%,#B!$25<D!'+12-)IP60!/U.U!) 2EBAY/#(H9%!"($'/-*%!=*+Le pv5)*+%6!? @5AB>B!/#0*!
(A o 1L#21 - <H2XIH&MEL! <6&')) $Y0;*1 0%6/62 FHED 1#2! -1 0/%(-2'#E W1 *+%%6! '(*%2%0*! 2-*960T!

QO TH&E* #(3LAI#;*(1*+%! 2@5AB>BIHO*!'(1*+9%6!* . 96! =" BRI 3*'0106 11/ 96 (*I*#1/#.<6*%!*+%!06.!
HLI+061 16(#(1 —€+ v SE)I'(1*+96! <%62'49845 Skt (B (FV5E) # T2, —(+ pv5E)3H+962%61#204B!

4001 <B2<H0%! #11/#.<6%()!-1206-0#(-;&%6! -<<2#8' -+ #(1#11YH%H+1 2-* 911 *+96! 2 @5AB>B! /#0*H! 10!
<#00";,&%! *#1 60%! *+9%! 16(28#(pv 5) 31 \#=967%2H! 0'(/%! *+%! -/*6-&! ) 2#=*+ #11 *+%! 2@5AB>B! 0! (#*!
<9621%/*&,! &' (%-2H! $' IBA29{R-*96%6*2'/0! .-, | ;%! $%1'(%$! 1#2! 0<%/ (RERA# L *+%! <6;&' /1 $%;*!

~(-)%2 3II*I'0I<#00", &I #I/#(0'$%2!*+%6!' (*'-&!)2#="G T S) # —(\gpv 5E)IN'1I#(%!'0!" (*%2%60*%S$!

, , _ 2 gy C Vi)Y (k5 3859
(1*+96196-2&, | Yo TH&E H(1#11*+ Y% MO 0*1) 24=*+1 2-Gllv 5F) # T vy
'(*902960*%$! (1 %81 2# =+ BH21*+06! 1'(-&1) 2#=*+12@%(v 5F) # —(\( pv 51)IN'LI#(%!'0!' (*9%2%0*%S$!
'(1*+9018#()1*9%62.1) 2#=*80

IN'1!#(%!"0!

@' (/%! ="*+!"#(*%!D-2&#10".6&-*'#(0!"*I'0! <#00"; &%0! *#!%7-&6-* %! *+061 <% 2 1#2. - (/% | # 1 " BET LD 1 #& ' #!

-1 &-2)%! (6.;%2! #1! 0/%(-2'#0H! =9%! .-,! $%1'(%! 1#2! %-/+! #1! *+%! - # TRAAYSH2H="+! 2-*%0)!
<2#;-;'&*,1$'0% 2", 6% #(1-($1*+%! /#22%0<#($'()!. %-062%0!1#1!/#0*0!-($!2'0E03!:+%0!"$%-!"01*+-*1'(0*%0-$1#1!
[#.<6*' ()1 *+%! [#0*0! -($! 2'0EQ! .%-062%0! NO6/+! -0! *+%! D-RO! #7%2! *+%! 2 @5AB>B! $'0*2";6+'#(1 -*1 -1 1'8¢
* 0pH!*+%b, ! - 20 K6*% Bl #(1 *+%! F0*2": 6% #(1 #11 *+%! [+#0%(! ) 2#=*+1 2-*H9BRY% 1#2%H! -00BI1¢2!
"(0*-(/%HI+-*1- 1$%;*1.-(-)%2!'0" (*%2%0* % $!" (115, %/ - &) 2#="*+12-*041 I*+06!? @ 5 AB>BHHDI<#00'; & %!
*#1)%(%2-*91% 11"/ Yo(L2#(*' Yo2BDH/ -+ % $! *#! $'11%2%(*1 $%0;*! <#2* 1 #E&BBANY 106! - 7%2-) %! #1!*+%!

0601 IHI*+ 00 1) 2#=*+12-XTB} (v 51) ) d-($!"+010%-($-231$%7'-*#(* (Gy (v 5) ) 1="*+12%60<%/*1*#1-1&-2) %!

% (#6)+!10%*1#110/%(-2'#0!N0% Y RO 2%!

4800 |
4700
4600 |

4500

Cost (M€)

4400

4300 |

200 210 220 230 240
Risk (M€) |

9% @INPEE%,%)+219*12%)*

5:"12+,133.*; |

+0! @Y/ #(1 $%60/2":%0! *+9%! SYTHERHE *+9%6! .*+0b.*'1-8&! H$U&! -($! *+%6! 0/%(-2'#0! )%6(%2-*#2H!
=+[+1-2061". <&%.%(*%6$!'(1-10-*06&& %! HSB&Y6IHLI*+%610,0%%6.1$%6$ /- VS 1%+ 061/-&I6&-*H(1#11*+%! D2
C-&6-*#(15% 60*.%(*INDC50 THEE.-*%62-8' J%$!$%62'7-*7%!*2-(B/*#(0



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6V

L2H2 41 (*2#$6/' () -+ UBY6*-' QOML I*+0IDCSHIH IO <H2*- (FIHH16($%620*-($1*01<62<H0%o1="*+'(I*-+ 06!/ #(*%%8*!
H11*+9510#1/-&8%$!D2%$* @ 6<<#2*15((%8ND@503!5!D@5!"'0!-(1-)2%6%. % (*1*+-*1296) 6&-*%601*+%!/2%
N/#&&-*062-8&OV*#1."')-+0p1 *+051 [206$'*1 2'0E1#11 [: DI $%2'7-+7 %! *PABWHIHEBB! *+ %61 /#($*#(0! 6 ($%2!
=+'[+H1-*1) 7% (1$-*%0H ! /#&&-*062-&!'01<HO*%$H#21%2-(01%22%SH!; %6+ =%6% (1*+ %6l H#6 (*%2<- 2+ Y01 *+-]
-([:DI$%2 7-* 7%V #(*2-/*HI-//#2S' () *#1*+ %1 1#&&H="()% &% %6 (*OK

11 E*)C5)+,RI* %! (*%627-&1;%*=%% (I *=#1/#(*)6#60!/#L881%0*' ()On

11 8%6+%&5&! 2*H#+$E) I #&II*%10.-&8I60* - #6 (1 #1! [H#8&-*%2-81%8/+-() Yo B Ob&HE(*!
(H/#&&-*%62-&!'0I<HA*%S

11 2-9)$-'B<k12961%2% (/% PR 2E Y- #7 %! =+/+1*+0b1 [H&&-*%2-8I0+#B &S, Yol <#0*%$3

(1#2$%21%#) . %%*1 0<%/ L'/ (%%$OH! 1*-&'-(1; 26006 D%$! *+%! /- (#(/-&! D@5! 12-.%=#2E!-$$'()!-!
<HOb(*'-8&, | 1H#62*+1%68%6. Y6 (*1H#1 & U8+ BUbLHE (*IH LI HE&-*V02-&I*#1: Yol <HO* VS 1%6-/+1$-*0631:+'0!
&%-$0! *#1 -1 (HD*-($-2$! 12-. %=H#2E! ="*+1"(/2%-0'()! /-0+! 1&H#=0H! =+'/+1)2-$6-&&,! 0+#6&S$! %(062%! -!
I#7%2-)% 185 %1/ 2%$*12'0E1="*+1-18" . *%$!;62$%6 (1 1#2!I*-&'-(1:2%-062, 3!

LHO*()! [#&&-*%62-&! -)-'(0*] -1 $%2'7-*T7%! <H#O*#(! 606-8&&,! /-(/%&0! *+%6! [206$*! 2'0E! #11 *+-*1 <HO'*'#
D#.<-2%6$!4#1-10*-($-2$! D@5H!-| @Bt-($-2$12-.%=H#2E 1 2%$6/%0!*+06!/2%$'*1 2 OE 1#11-1 /% 2* 3 #6(
196!, %6 20*#1. 9%6-06206%'01- #6(* 1OF+96()'7%(!;,1* +96!D2%$*1c-&6-+#(15$ 60*.%(*3

G'7%(1& - & *I<#2* 1 #&' #HI*+9%!DC5!'01*+061$'11%2% (/%! %*=%% (101 7-&6%!"(1-;0%(/%!#112'0E!-($1*+%
1-8/6&-+%S$/#(0'$%2' ()1 /#6/(*%2<-2* TOI$%1-6&*3! | (1#*+ DbRILHBS+061/296$+1-$ 60*. Yo (*1-<<&' VoS! *#!
$%62'7-*7%01*2-(0-/*#(1#1-/1#6 (* 1#21/#6 (*%2<-2* TOI$IH1-68*3!

1% %k p=1; %6!*+9868<%/*I8H00% 0! *+-*1/-(1#//6 2" (1*+%!1*' . %!"(*%27-&! 4 BH!:rk
<= # 00- B« ®v !

=+%2%04-1'0!*+%! &#00!)'7%(! $% k<6 ROH*%! %8<%/PB$H062%! -(BI $0!*+%! $%1-6&*! <2#;-;'&™*,3!
5006.'()! *+%! 2%/#7%2,! 2-*%! '0! %Z 61K *#H—--21-($! /#(0*-(*! -*1 $%1-6&*! *'.%H! *+%! Dc5! .-,! ;%!
[#.<6*%$!="*+1*+%! 1#&&H#="()!%8<2%D0"#(k

uU # o-- ®f< ) @& $$ # "$v 1452

+0bIDC5Y-&/B&-*#(1;%6)'(O1="+1+051) %% 2-* #(1#11- 0AOIAL-2' #03510/%6 (-2 #I'01- 1090+ 1 H2=-2%
SHHE Y HLH(*+&,1¥062.10%26/*6 2%60 1! (*%2%0*12-*060H1%6-/+ 1#(%!2%6<2% 0% (* () *-+PoADHH6 2 7% !-*!
(%4961 16%62938!(6.; %2411 #(*+01606-&&, 1101+ %6 PAR-*62" I 11*+061&#() %0*10=-<I'(1<#2* 1 #&'H#3

+0610/% (-2 HORYY6(Y62- VTP 2HE) +*+BK Y6/ 1'[-* #(1#11-10*-($-28H(UFL-/*#21\6 &&! Sl a+"*0b] #$%&3!
Q'+ *+'01 HSVoBI-(1 -22-,1 #11'(0%-(*-(%H#60! 1#2=-28$! 2-UNO+#2* 2-*000H! #(%! <%2! %o-/+! #(*+! #1!
0'.6&-*#(HI0BY%2'7%SI 124 1*+9%! 1#8&&H="()| 1/D.6&-

PO# [y(D)* 3PV a2 A2
=+962%k

11 P\ 2IOI*-+ORH#21-+0k

2 1\ 2300-12'06(%62! <2000+ 061 THE-* &' HLIX+610+#D*12-%0/
113 10*+051%-(129%7%20'#(12-*%

11 ySOHIS2'T#I16(/*H#(



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # 6X

U241+ 040" 6&-*#(1#1*+961 0+#2*1 2-*B6TOHH 1688, %&BISD!)%6(%62-*%6$1%-/+10'.6&-*#(1$-*%
£ 2#6)+1-(1-11' (%116 (/*#(3+014962. 10%26/*629612%<2%60%(*01*+9610" () &%6!0/% (2 HHQBEB:, 1#(%!
+6($2%BL*62%60H! =+%6206! 9b-/+! <#'(*1'0! *+0b! 1#2=-2$1 @88 *%6$! % 7% 2PH(EH0 H! 124 .1+%!
62 111 0'8 # (*+0IB<FHI1'1*,1 %6-20

1-¥960%11'(-(/%!)6'$%& (%0! 06)) %01 $'0/46(*'()1 *+%! 16+62%! 7-&6%!#11-1$%2'7-+7%! 60’ (L 2Y6! 1-/*#20!
-([7%2(")+*11($%8%$! @=-<!/627%3!:+'01296Z6'2%0! *#) % (W E2DALE=AS6*01 #110/%(- 240" ()!
*40610-.961/-2$' (-&'* K+061 120 1#(1*+ 06 | OHXER 1627 % HI*#1$%+962. ' (%61*+ %61 1#2=-2$12-*060H*+ 961006/ #($ 1#(!
10 Q=-<I[|@!/627 Yo HIHH 6% +9%1$'0/#6 (*I1-/*#203

+061/-8&/6&-*#(1#1].-2BH#P-2E%*0' 01" 062-*06$1 1#21%67%2,10=-<'(1<#2* 1 #&'H#H! 1 #2199 Yo PR
0/%(-2'#0HI$%7)B(! ; P 1-22- 1#11.-2EPHP-2E%*0H!I=+%62 YAI+961(6.; %6 2411 #(*+01:%*=%6% (*+%!
0'.6&-*H#(1$-*06!-($I*+961068<'2, #11*+0510=-<I="*+1*+061&#()%0*!. #62'* 3

GY(%62-*()1*+961 2-=1 .- ABEHP-2E Y6+ 0! 2+ 21 -+ (1+ 901 1§ RH=01#1<%621#2.1162*+%621-(-&,0'0!-($!
<HOR2H/YW ()HI06/+1-01*+0p1-<<&'[-*#(1#11*+YoRE(($-2$! D@5! 12-. %=#2E3!(1*+'01/-0%! "1 +-01;%%(!
-SH<HYPBI- =D o< <2H/%$62%6!=+%62%6!" (1*+9%!1'20*10*%/ < DEIFRZEN6DED| 206/ -&/6&-*%S$!-//#2$'()!
HI*10b] (HRD*-($-2$I D@5 /#(0%2- (*01$%0/2";%$!-# 7% H! =+ &VMDYHIHIBI *+%6! <HO'* 7%! 1'&*% 2988 .- 2E
HP-2E%*0! -2%6! 0%<-2-*06$! 12#.1 *+9%6! (%)-*7%! #(%03! U'(-&&,H! ;#*+! 06;0RHE- ZEVHTE -2%6!
)2H6<%$!'(HH *=H D'J%S$!-22- OH! =+'/+1-/*6-8&, ! [#(*-'(1 *+%! 28<%/*%$! LF0™'7%! N?L20! -($! Q¥%)-*7%!
N?Q?0!?8<#062%0! 1#21%%-/+HE(B:B&-*#(H!-010+#=(1'(11)626@

WW ﬂ WkW <V <2

1 . |

WKW ‘IT WKW  « <>$

T\ Tzz ﬂ T\ T2< T( 22 ﬂ T(T 2< oo,
: ) T i ) Co L Aok |
NT.. 7 T\ T.. TT.. 7 T ..

: : 1 1 1
____________________________________ WW T W)W @ <,
. . .1 Co
WwW. 1 WML © <
9% @NPAPI#+<IPXP!,#B,5B#R2%'+

!
X#*+10%*01#1!.-PER-2E%*!-2%!0*#2%$1¢!| ' J%$!-22-13

U#2!%-/+!0".6&-*'#(! .#(*+! *+%! ?84%0$! ?8<#062%! 7-&6%!'0! $'0/#6(*%$! ;,! *+%! O<#*! [|@!/627%! -($!
B&*'<&'%S!;, I *+%! [#22%0<#($'()! $%1-6&*! <2#;-;'&™* INSLO! $%2'7%$! 12#.1*+%!*%2.10*26/*62%! #1! D:
S%1-6&*!@=-<!60"()!-10*-($-BBHB!-##*<|. #$%&3!:+%!1'(-&!7-&6%!#1!Dc5!/#.%0!12#.1*+%!081#1!-&
7-&6%0!"(1*+%!$-*-0%*1.6&*'<&'%$!;,1*+%!]#00!G'7%(1S%1-6&*3

@'(/%! *+%! [#.<6*-*'#(-&! [#0* #1! *+'0! <2#/%$62%! '0! '(/#.<-*';&%! ="*+1 2%60<#(0%! *'.%! 2%26%0*%$! ;,
1#6(*%2<-2*'%0H!*+%2%!"'0! *+9%! (%%$! *#! #<*'."J%! *1; 1 <2#/%00'()! .6&*'<&%! 0/%(-2'#0! -*!8(/%3! :+60!*
-<<&'[-*#(11#&&H#=0!-1.6&+2%-$%$!-<<2#-/+!=+'/+1%(062%0!-10<% %P6 <!*+-*)2#=0!&'(%-2&,!="*+!*+%)]
(6.;%21#1!*+2%-$03!



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # B¢

(1292144 -(-)Y61- 1+ 06+ 24) Yo (YIBBEF 411 (0% 26 % (*01*+0618H) 11 %+ ($/-8&/6.&-*#(01+-01: %% (1 #7%$!
(1< ()1 &322, HIHH =+ [+ ¥4+ Y < &'+ #(1'01 &' (E%$3! DB22%6(*&, 1 *+'01&';2-2, 1 +-01 %+ 051 -;'&"* 1*#1 <2'/ %)
4011 #&&H="()I¥,<%601#11'(0*26.96(*0k

11 '(*062960*12-*0610-<0
11 /2#001/622%(/,10=-40
11 0=-<*#(0!

?-1+1'(0*26.%(*!"'0!. #$%&&%$! *+2#6) +!-1/&-00! =+"/+!%(/&#0%0! /#.<&%8!$-*-10*26/*6 2%0! - ($!- &)#2"*+.0
(%%$%B!*#1<%021#2 1*+%!/-&/6 &-*#(IHRHREE %*3!:+%!.- #2!-$7-(*-)%0!#1!*+'010#&6*"#(-2%k

' 2%60-;'&"™ kI*+%!<2'/'()!&";2-2,1/-(1;%!60%$H!- ($!%11%/*'7%&, " 'OH!;  1#*+9%021-<<&'[-*'#(0
' %8*%(0';'&™,%/-60%!#11*010*26/*62OOAFTH (-& *'%0!/-(1;%!%-&,!-$$Yo S *#!*+&42-2]

U#21%68-. <&YHIHT %21 961 *+061&';2-2,14+-01:%%6(19%6(2'/+ %6 $1#) -(-) %! 0#.%! 1%-*6 2%60!#11*+%!0=-<H! 06/
- #273()10=-<0H!$'11%29%(*1<-,.%(*1 12%Z6%(/'%0!;%*=%%(1*+%!*=#1&%)0l#11-10=-<1-($!;2%-E!/&-60%
+0b] &-0%1 16(/*#(-&'%,! #$%&O! *+IBOSHR* | *+-*1 -1 0=-<I -1 :%! *9562.'(-*%$! ;%1#2%! *0! (-*62-&!
%8<'2-*H#(INYo-2&, *062.'(-* #(H<*#(IN?: [OHI&%-$' () 1#1-10%/#($1$-*-0%6*1# 1 | PHR-DIEY6*0 311 (1++'0!
$-*-0%*H! *+9%! 0=-<TO! /-0+1&H#=01 -1+%621 *+06! %6-2&,1 *%62."(-*#(! $-*%! -2%! 0'.<&,! $'0/-2$%$b}($! *+60!
[#(*2"; 6 #(H#11*+0610=-<I*#1*+ 0] - FEHP-2E Yo * 1 1¥+0bl <H2* LH&HI- 140621 +-*I$-* 0 '01 (68&3

<+=0%>'&1!"&(0.%1(%6-&1

%! @'0%06.-15(-&'0'IL#2*-1#)&'1$'12. O0IM(@5 L 20104 1 *20RIEB * %61 0#<+'0%'/-+06 S Hitth8H! .-$%6 1#11-!
09611 #SB&Y0M+-*1' (062 19D %+ 2#6) +10< Y6/ 1'15<<&'[-*#(IL2#) 2-..' )1 (*%21-/%0!N5LIO!-($!
1#(7%(*#(03

+061 [#2%! #1! *+9%! 0,0%06.! '0! SYGBS52#2%'+#B! P+@%-+): MBFDR! $%+9%62.'(%0! $%:*! /-0+! 1&#=0!
I#(0'$%2'()! *+%! #6*0*-($'()! JHT%2(.%(*! ;#($0! -($! *+%6! 16*62%! NO'.6&-*%$O! '(*%20BH-341! D?!
($/-*060! =+-*1 ='&&! ;%! *+%! 16*62%! '006-(/%0! #1! -(,! E'($! #1! 0%/62',1 ;-0%S$! #(! -1 )'7%(! <H2*1#&H!
[#.<HO™'#(1-($! -( %8#) %(#60! %60* .-*0%! #11 *+%! ;6$)%*1 062<&603! I(! *+%! D?! *+%62%!'0! 16&&! '(*06)2-*";
- #()*+961$#.%0%1$%; *HI*+ %61 1#29%") (1/6 22%(/, | S %S %61$%2'7-+7%0! (0*26. % (*OH*+-*120606&*01'(I-!
[#.<8Y%6*%!-($1$0*- &I6$I$Y0/2' <HH(1HLI*+ 00| <H2* LH& #IHL)HT%2(.%(*10%/62'*'%03!: +%6!D?1/#.<6*%0!-&
Z6-(** ML (*%62%60* A< 6; & /1$%0;*1.-(-) Vo2 IND IT+%%!1$%; */#0*1-//#2$' () #1*+ %612 @5 AB>BY 241062'-

LY SHH2YHLI*+ 00l <H2X LHRIHINL ($! <2#T7'$Y60! (<6 *#1%+96! DHOXR'OE!-(-&,0'0! #$68%63!:+%! D?!/-(!
06160%6$!-&OH#I-01-(1-/[#6(* () HH&HISHE RRIUIE 06 HE*<BHH L+ %0 21/#. %o2/'-&I0H1*=-2%61<2#$6/*0!
'(160%! -*1 *+06! *-&'-(1:2%-062,! 1#2! *+%! .-(-)%.%(*KB1&'/! $%;*34 %! DP.#$6&%! '0! =2'*04(1 (1 D!
&-()6-)%!1#21%11'/'%(/,12%-0#(03

51/26/'-&/#.<H#(%(*H11*+%1@5L 201321 $210#2)$1 @) +)*H2WBB&Y6! +-*10'. 6&-*%60 1%+ %1% T H&E*#(!
H1V (*%29%60%12-*0601-/[#2$' (FHEB' 1 196296 (1104 +-0% /| #SBRD/2";%$!%- 28U+ 01<-<%2H!'(/&6$ () H!

- #()#*+%20H1*+ 91 C5R! #$%0& ! - ($!*+06 REQ6!#(VRL-/*#2! HSY8BE&!*+9610/%(-2'#1)%(%2-*#201-2%!
=2"*+0/p(1'(1D1&~()6-) %B!

+061S'$2e0%IBES 689! -(-&,0%60! -($! 0-+#=0! *+9%! 20606&*0! # VA 0'.6&-*#(0! /#.<-2'()! *+%!
<0621#2.-(1%! #35'11%2%(*! <#2*1#&#0! 6($%2! 0%7%2-&! .%-062%0! #1! [#0*H! '(/&6$'()! [#*+! *+%! ?2@5
-1126-&HO1-($I1*+%!/-ORLEH=I/#0*0V'(1-1) T%(1* %! (%27 -&3SHDBE0% SFB6.&%! . -E% 0! <#00"; &9%b!*#

%20 (19 11"V (ML 2#(* Y2 WL +061<6: & 1$%; *HY; |/ +##0'() 106"~ RAGIHERA$!/#0*1-($12'0E!. %-062%03!

+-* 1 #$68%6!'01$% 7 Y&H#< Y $I<-2*'(ID1&-()6-) % - ($14-ER Q6 TB2'<*'()1&-()6-) Y%631[(Y 1 1*+9612%6-0#(O!



"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # B¢

1#2160' () IL%28& I O1-+-*1-* 1%+ 1% 0H1=0510%-2*06$*+061$%6 7% &H<. Yo (* 1 *+ 06! @5 L 2HIL%2&1#11%2%$!-1; %"
1#21.-(-)'()  N61)Z%-$'()1-($1=2' ()O128/%&10+%696*OH *+-*1- 206 (Yo L I*+ 961, ' (#6*<6*11#2.-*012%Z6'2%
 1*40611%-&'-(1:2%-062,10*-113!

U'(-&&,H! *+%2%! '0! *+%! Dc5! .#$BEWPBS! *#(-&, J%/H#&&-*%2-&'I%$! $%02'7-*'7%! *2-(0-0%(0
$%0/2";%$!"(1*+%!<2%7'#60! @Yo/*'#(3

D +%!@5L?10#1*=-2%!2%Z6'2%0!"(<6*!1$-*-1/#." ()| 12#.].6 &*'<&%!0#62/%0K!

WN  *+9gP>JING?0*'#(%! S%;"*#!1*-&'-@0"%. | *+-*1 <2#7'$%0! -&&!*+%!"'(1#2.-*'#(1 -, #6*! (%o=!
'006-(/%0H!$%2'7-*HHORS#.%0*'/10%/62*'%0!-($!"(*%2%0*1 2-*940 ! 28%(&! +'0*#2'/-&!
$-*- 3L 4#09%0!$-*H-29610*#2%$!'(1-12%&-*#(-&!$-*-;-0%2HB 2'%7 %$!60'()!-1a%;!0%217'/%n!

%N 2+%BOAP>(1$-*-;-0%! #1! +'0*#2'/-&! '006-(/%0! *+-*I <2#7'$%0! '(1#2.-*'#(! -;#6*! *+%!
#6*0*-($'()! $#.%00* /1 ;#($0! -($! *+%! +'0*#2'/-&! 7-&6%0! #1! 0#.%! .-12#! ' ($% ¥BR K2 H!
\IDLH!U[Ia

%% %N*+%!(*%2%0*!12-*%0!)%(%2-*'#(!. #56&%03!

U(-&&,H! *+%2%! 'G16¢<6*! . #$6&%! *+-*1 0*#2%0! -&&! *+%! 2%&%7-(*! 1'&%0! #1! %-/+! 0".6&-*#(!'(!-! @t&

-*-:-0%3!:+%!$-*-;-0%! .-E%0! 0%-2/+!-($! 2%*2'%7-&! #<%2-*#(0!7%2,!%-0,!-($!%11'/'%(*3!:+'OH!"'(1*6.2(
1-/'&*-*%O0H!1#2!"(0*-(/%H"* HBAOFA10'. 6 &-*'#(01*+-*1-2%61&'E% #*+%201/-22'%$ 1#6* ' (BIHIS B G H!
*+'0!.#$6&%! -&0#! $%0-&0! ="*+1*+00!1 /2%0-*'#(1#11)2-<+0!-($! 2% <#2*0! *#! <2%0%(*! *+%! 2%06 &*0! #1! (6.
0".6&-*#(0!'(!-1=-,I*+-*I'01%-0,*#!"(*%2<2%*3

@5R1#11%20!-1/#.<2%+%(0'7%!" (*%2-/* 7% G Y I1;-0%$!1#(IL %2&i: E1*+-*I' (/&6 SYRIV@ 788+ % &<3!
\H=067%2H!"*1'01<#00";&%61*#126 (1.~ (, #11*+0610#1*=-2% #$6&%60!-&O#!'(1;-/E) 2#6 ($!*#1<2#$6/%! 2%06 &*0
1#2,-1 #$%3!1(1<-2%'/6&-2HI*+%!" (*%2%0*12-*%601) Yo (FEBE(Y - (1 < 2#$6/% ! *+#60-($01#110/%(-2'#0!

441 (13961 60%S$! 1#2] #++9621 <62<H#0%0! #2! 0'.<&, 1 *#1 [-22,1 #6*1 -1 $%6*-'&96$! 0*-*0*/-&! -(-&,0'0! #1! *+%
Qo+ T H23I5&&IH+Y6I0# 1 *=-20b ! /#. <H(%6(*01-2%1+')+ &, I<H2*-: &Y HI-($1*+9%, |-, 126 (H#("- N[ @'uH!] (68!-($!
a'($H=0 HF+961849621;%'()1*+061<&-*1#2.1'(160%!-*I1*-&'-(1:2%-062,1<2%.'0%03

U)62%!_106..-2'J%0!*+96! @5L 21#2)-("J-* #(1-($1*+96! 2068 *#(01- #() *+%! #$6&%03!(1<-2*/6&-2H! @5L?
SXHIG?SI-($I*+9%6!1(*%62960%12-+%1)%(%2-*#21-2%61$-*-10#6 2/%0H! =+%2%-01*+%! D ?!-($!*HIIDC5!/-22, 14
296Z6'2%$!/#.<6*-*#(01=+#0%12%06&*0!-2%!-(-&,I%$!-($10-7%$!'(*+%612%. () *=#1#$6&%603

“/ / SAPE DB
. (outstanding debt)

~ - : el

(ESA 2010 cost,
budget constraint,
( GEDI System / l
Output
: : management

modules

( scenario generation

\ module

9% @5*))! *@#+%:#2%'+!'E12-)/60API$' E2GH*)



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # BE

5+%(3-$.+*$

+06] H#$Y&MOY%S! ;! *+0b! 1*-&'~(1 :2%-062,! 1#21 <6:&'/) $%6;*1 .~(-)%.%6(($! *+9b! O#1*=-20%t-*!

' <&9%.%(*0*+90%! #S%8BWO0/2':%6$!" (I*+01<-<PHDY6*+961 20606 & 11 1-1&#()1&-0% () 106 1 LH2* 106 < <H2* 1+
%-&'-(1:2%-062, ! (1*+A826/ 0'#(012%&-* () MBO6- (/%6 \<H2* 1#8& #OBb].-*+%6.-* -8 #$Yo&IH1 *+061<6:&'/!
$%:;*10%/62'*'%0!-/*6-&&,'006%$!;, 1 *+06! [*-&'-(1)#7 % 2 8HED! 1#211' (%! $%*- &0 ;%! (/#2 <#2-*%S$!'(!
401/~ 8- H((HIZSY02 1 H#11-*+1688&, [206<2H$6/%!*+ %6 -BEPHYBILO(* 2%61<6;&'/1$%; | <H BUH QI

Yo-(01 *+-*1 %4051 #$%&! /(1 ;%! 60%S$! ;#++1 -0! ;-&- UMb <6*-*#(-&! *##8&! -($! -0! -(! %8<%($*62%!
1#2%/-00) PH#&(1-16('1'%S$!112- %=H#2E1#1!-(-&, 30

B %40/l /#2011 ILEV6/-O) | #SE&Y6BE+06296!'01*+6!'(*962960%12-*9/6010/%(-2'#!) REIBR(OHER =#2E !
+-01;%%(1/-22'%$H6*HB062%6! 012068, - 14$ 1) 6-2- (%Y@ #:60*(%00!-$!/#(0'0*%(/, 1#106;0%Z 6 %6 (*!
~(-&,0'0L#4+1"(1*062. 01 IM0% 2 OB1 24 (* %[B! DCS! /#.<6*-*#(0  3:+%6! /#0%i2'0E!-(-&,0'0! 2%& % 0! #(!-!
$,(-1 H.<E*-F#(1H#117-2H60! [#0*1-($! 2'0E! . %-062%0! (| #2$%2! *#! 2%6$6/%! *+%! $%<%6($% (/%! #11*+9
2060680 1(1-10<Y%0/ 1'/1/#.<6*-*#(-&I* %!="($#=1-01.6/+1-01<#00';8%3

a+ 8961+ I=H2EISH(% I HI$% 7Y 8H<IF+ Vb HH&OISY60/2'; %6$! (1*+'01<- <SP DH HOW 1 - $%6. !
&*%2-+62%#(1*062.10%26/*6 296! #$%8&&. () - ($1/2%$*12'0E!. %-062%. Y6 (*HI™* 10+ #6 &S %61/ &%6- 21%+-*1(#1%8'
HSY&! (%18 06 2- T6RIHI60%$!*#1-$$29600 14068 %681 0069601 +-*1062 246 ($1*+06!$%6;*1.-(-)%. %6 (*!
H<Ob2-+H(0! #11 *+9%! 1%-&'~(! :2%-062,3! :+'0! .%-(0! *+-*I 0%7%2-&! #1! *+%! 2060%-2/+! +62$8&%60! *+-*!
%o(/#6(*%2%$! +-$! (# O&E* #(Y(B'0* ()K6;&'0+%$! 2060%-2/+311(1)%(%2-&H! 1#2!%8-.<&%H! -1 )#7%2(.%(
'006'()! $'11%Q%*,<%0! #1! $%;*1 '(0¥26.%(*0! N%3)3! (#.'(-&H! '(LBtEYSH! 1#2%")(! /622%(/,!
$Y%0(#.'(-*%S$O! (YoIBBHHEO! *+-*1 -&&H=1*+951 )%o(%2-*#(! #1! 0/%(-2'#0! 1#2! .68*'<8&%! *%DHIL6/*62%
'(*962%0%! 2-*0460! 1#2! *+%0%! '(0%26.%(*0! 0'.6&*-(%6#608&,3! 5<-2*1 12#.1 *+%! # VB! HLK&
%($H)%(#608&,1)%(%2-*()). 68*'<&Y%61*062.10*26/*6 2% 0 H LEBRABDY %6 %6$I+#10-+01,1296) 6&-*# P 210%8&.1
| <HO%SB! /#(0%2-'(*0! (1 *+96) $%+962. (- H#(! #1! 1%-0";&%! '006-(/%! <#2*1#&'#OH! =+'/+! .~E%0! 0*-($-2$!
[HO*2'0E #<*' . J-*H() 801 (-$%Z6-+%3) 1+ 0% 1#2! 682962 F0*26/+62%H! /#(0*2-'(%$! #$%&&()!
[#(*2-0%01 ="*+1 %4951 [#. #(! -<<2#-1+1'(1 <6;&'0+%$! 2%60%-2/4+1 *0($01#! -(-&,J%! -1 0'()&%! *%62.!
0*26/*62% 111" (*%2%0*1 2-*0/601'(I'0#&-*#(31a% ! +#< Yol +-*1*+ 0515960/ 2' <FH#(1#11++'01 #$Y6&!- (141 1*+9%61) %
12- Yo=H#EI="*+"(1=+'[+1¥+9511*-&'-(1:2%-062, 1#<%62-*%601' (1*062.01#11$%; *1.-(-) %.%(*1='8&10<621162*+%2!
2060%-2/+! - #()! 0/+#&-20!"(*%62%0*%S$! (! *+ 0291 /-(H! (1 *62(H! +%&4S'()! .#2%! %11%/*7%!

0#&6* #(MBSY %RV %! (%=1 2/6.0*-(1%01-( $12%Z6'2%. % (P %0**+%.0%&7%0!-*1296)6&-2!'(*1627-&0
(1%+96] =H#28$! #11 <6;8'/1$%;* -(-)%.%(*H! 2960%-2/+! -($! $%7%&RLW (O #(# ()] '(1*9%62.0! #1!
HSY&OH! . %6*2' /G /#(0'$%2-*#(1 #11 (%=1* <9601 #1! 1'(-(/'-&!'(0*26.%(*0! *+-*1 *+9p! [*-&'-(1:2%-062, !
%68<Yo/*OVHHI<2H<HOY*#1*+ 061 32E Y

"?2?1%,.@

'979>?=ECT7#CQ#E7=9>9<=#>2=9#@D>Y9<
|(1%+'01-<<9%($'8!=%6!<2%60%(*| OBBOB&*0! - #6491 0/% (- 200 %o (%6 2-*# A $Y6&H# 11%962.10*26/*62960 1 #1!
'(*962%0%1 2-*960! -($!'(L&-*#(! . <&%.%(*%6$!'(! @BOLOBFYS! - #TRH *+%! #; %o/ B *+0b! O*#/+-0*!

HSY6& O+ U 2#S6/* (1 #110/%(-2'#01*+-*1/-(1;%] 60%S$! 1#2! /#($6/* () HFDOE! -(-&,0%0! #(! 1%-0";8%!
<H*LH&HOH1I'006-(/%0HLI0#7%2%") (1 H(S03!(1*+'01296)-2$1+961<-2-. %6*%6 20 1 1*+ 061 7%/ 4 21-6*#296) 2
NC5RO!.#$%&!-2%! [+06/E%$! 2%)68-2&, | 1#210*-; & ASTAB), 160'()!.#0*12%/%(*!.-2E%*$-*-3!
D&Y-28&, 1 *+06! #$%6&0! /#(0'$Y62%S$! +%62%! -29%! (H*1*#1:96! /#(0'$%2%$! -0 0*26/*62-&! . #$%&0! :-0%$!NO;
$%%6<! <-2-.9%6*0620H! 2-*+962! -0! 2PHEBINE 2-/+962'J-*#(0! #1! *+%! 6(E(H=(! 6($%2&,'§2#/%600!

)%(%62-* () (*%2%0*12- % 0% B *H(B-*- 3NV6(/9BII'(0*-;'&"*, LI +951<-2- %6+ 0620 O#1;%61%68 <%/ *%$!-($!
20B-&';2-*#(1'012%Z6'2%S$I 1 2#. 1 Y1 *#1* 163



"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # BF

\%2%-1*%2H$AR0I2";%! - (1%8-.<&% 1@ (-2'#0!) % (%2-*'#(! 1#2%! /[#(2'0E! - (-&,0%E2 2% $#6*!;,!
*+00!1*-&'-(1S%<-2*. % (*1#11*+%!: BRAD 'O =#2*+1(#*' () 1*+-*I*+0BL*-1 $#!(#*1(%/%00-2'&, ! [#22%0<#($!
*H1-1$'0%2"; 6% #(1#110/%(-2'#0*%6-&& 60%$!;, *+%!*-&'-(1:2%-062,3

1(1*+061 %8 &Yk 2960%(*%6$!; Yo&H=HI*+9610%#/+-0%/10/%(-2 HOHL1*+6!,'%&S$!/627%0!-2%!)%(%2-*%$!60"
[-&';2-* H#(1#11*96) #$Y6&):-0%$IH#(1*+%6! +'0%#2'/-&10-. <&V HEL PRENW-(6-2, | ABBAI*#1[/*#;%2! ABSO
+061%062.10%26/*62%0! /#(0'$%2%$! - 2% 1#;*-'(%S$! /#(0'$%2' k! >AL-*62'*'%0IN124.1C!#(*+01*#14B!,%-20C
1H#21*+9%10#7%2%")(1/627%H!>B!.-*6 290N 12#.1C! #(*+01*#I CB!, %-2ERHIHR (126K /6 27%H! >4!
~*62%'060IN12#.|A!,%-201*#IC B!, %-20011#21*+%61 26 24 o AYAVGAR. * #(H!-($!>>1.-*6 2% 0IN12#. IC!
H(++OI#1>B1,06-20011#21%+%!Y @ S10=-<VEDIVES 2-* #(10+#=01%8/% & &IFO € &Y0); Yo +- T #2HI="*+1
7%2,10.-88&1<2'1'()1%224#2MO0!*+951$-'&, | +'0%#2'/-&10-. <& WBIBR60*2-+7%!%8-. 4AIHERYE!- ($!
'(1U")629688'01 0+#=(*+96! 11 #11*+061960* .- *0%$! '06&$!/627%0! LH#21*+9%51#;0%627-+ # (0111 [/*#;%2! ABBF! -
W6(%!AB>FINYG($1#11#(*+Ok

4.3
4.2
4.1
4
3.9
o
‘E:' 38
3.7
3.6
3.5 Sovereign actual ——— 21 BEl actual ————
34 Sovereign fitted — BEI fitted ————
33 | | | | | | | | | 2.05 | | | | |
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30
4.1 5.4
I | yéar L——I——‘ T I I I Dylaar I I | |
. agm 5.35 USD Swap actual ————  _]
53 USD Swap fitted ————
3.9
5.25
o
‘@ 3.8 5.2
5.15
3.7
5.1
Swap actual ————
36 -
Swap fitted 5.05
3.5 | | | | | 5
5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
o October 2006 L
maturity (in years) maturity (in years)

9% @5¥)D, 254#B12$19% 2 K#eAHB) ! D%)B<!, 5+?)$



"#S"%& (1%&)#1**(+,-#%+#,+.%  [($.0#1"112.$.#$"#*341$ #)&4%#5!"'&5&" % # BJ
3 1.6 T T T
25 1.5 ]
1.4
2 1.3
1.2
0 1.5
] 11
) 1
0.5 0.9
Sovereign actual 0.8 BE| actual
0 Sovereign fitted 7 0.7 BE| fitted ————
05 | | | | | | ] ] 0.6 | | |
10 15 20 25 30 35 40 45 50 15 20 25 30
1 T T T T 14
13

rate

0.8

0.6

04

0.2

0.2

0.4

Swap actual

Swap fitted
| | |

1.2

0.9
0.8

USD Swap actual

USD Swap fitted ———
| | | | | |

10 15 20

maturity (in years)

0.6
30

June 2016

maturity (in years)

9%@5t)10,25#B1?7$19%2 K#RAB) D%)B<!, 5+?)$

+0b1%'.9610%62' %04 1 ML U320 141 1+ 061 QVRED'H6) BEET %6 (00#(10< %/ 1'/-*'#(OH1%0* . -*06$!'(10-. <&%6H!-2%!
£40p(1 <2# %/*%$! BERD-.<&Y6! *+2#6)+! *+0b! )9b(%62-F#(1 #1! O*#/+-0%/1 0/%(-2'#0H! #*-'(%$! ;!
HH0*2-<<' () ¥ 49612960'$6-&!.-*2'81#1 1+ 9%6IC5R!0,0%06. 31:+960%610/%(-2'#0!- 2% *+ % (| CDABBAH I +%6!
JHOMFR'OE! -(-&,0060! #(! *+9%! <#2*1#8&HO! #11'006-(/%0H! (1 /#.;'(-#(1 ="*+1 *+%! &'Z6'$™,1 -($! 2%61'(-(/'()!
[#(0%2-" (O #11 *+9%! 1%-&'- (1 <6;&'/1 $%;*! 0%26/*62%3! [7%2-ERHIESERY! #6*&' (%! - #7%! $U5TLRH0!
O/+-0%' /1 [#.<H#(Yo(*1#11*+06] %(*'2%6] <2#/%00! #1!; 6 8 Vo1 1/ Yo(*| FEIDE! 12#(* %621 #(1 =+'/+1*+%!

:2%-062,!-00%00%0!"*0!"006'()!<#&'/,11#2!16*629%d!<%2'#3$03!

U#21$%0/2'<*7%!-($!'(*062<2%*-*7%! <62 <#0%0H! *(\OH{FYo BIIB! *+! #BH T -. <&%! ; Yo+~ T'#62!
#11%49%! '%&$! /627%0H! *+2#6)+! -1 )%6(%2-*'#(! #1! 4HBBB! 0/%(-2'#0! 0'. CRATAG! Y3 AB> 6!

S%/%.;%2! ABAH3=%!/#(0'$%2!-10,(*+%0'01#1!*+%!1#62!$'11%2%(*!,'%&$!/627%0!0".6 &-*%$!;,!*+%! . #$

U")62%B0+#=01*+%1%2-)% 1 #E# 10-.<&%!;%+-7'#21#11*+%!1#62!*%2.10*26/*62%03



"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # Bl

4 T | T T T T T 22 T T T T T T T
15 | Nom. | > BEI _
3 - —
18 [~ —
25 mpwwnﬂ@’"##ﬂvm#n— nmwuﬂnﬂ"’"”""”#m
_*,nnd'"’# 16 f‘ﬂ##m o
o 2 - o - - o
® L e ——— 14 [~ e R
15 oo ”_,.—— — L "'ﬂnn“gl‘d:” RS
o® - PR . |— o° —
1 - g e e e s S o g
P"u #f.d"ﬂ. v Thmren? . °_ -f"" i
05 | -
P . v . 2v . 10v
0 b 12M 15Y _ 0.8 3y 15Y -
L t” 3y . 30Y 5Y . 307
05 | | | ] ] ] ] 0.6 | ] ] ] ] ] ]
10 20 30 40 50 60 70 10 20 30 40 50 60 70
3 T T T T T T T 34 T T T T T T T
55 L Swap | 32 - USD Swap -
. s b |
2 #“m#.ﬁw#“’““ | 28 e g 50 09 8 50 g o, —
o ,,cuu"’"
Ty J— 26 | L -
o 15 I,‘,"‘,,,,n‘"’“ -’*.--"' e 24 ,a"# ”—"-Vﬁ’-—--~~_
I - i oy
- 1 |- o e _ 22 - R -
nﬂn‘*f .-:"n""“ 2 °nu. "‘. .0"“"’“**“’"**““‘“‘“‘00 —
05 p un“u ..-':"’.' — 18 ﬂ,ﬂu'.-' '.,»” ]
of e R Rl
R M . L L6 pos e o m 5Y -
L 1Y 15Y - L 1Y 7Y
et 3y . 14 it 3y . 9y =
05 1 1 1 1 L 1 L 12 I L I L L L ]
10 20 30 40 50 60 70 10 20 30 40 50 60 70
time (in months) time (in months)

9%@5%)10?)*#@)!'SREKH#&HB)!S,)+#:06'$IM6'?)*)% @+7!(PI7IP5*$GH#HI#-+<!_6>1$GH#HIR%&)!$)*%6)SN!
!

11%1°01 -&O#! ("% 2960 ()| *#1 #:0%27%! *+%! ;%+-7H#62! #11 *+%! /627%0! (1 /-09%6! #11 -(J+#2' () 24+ 06! 0+#2%1 *¢
0#7%2%) (1 2-*%! NC!#(*+01 X[: 0141 -(1968#) % (#60! <2'#231:+96! -(+#2'()! #$68%6! $%60/2': %! ' (1*+%!
058401 1296Z6%(*&,! 60%$! ;1 *+%6! 1*-&'-(1:2%-062, ! LHRN=(-&, 0%60H! )2-(*' () *+06! /#(0'0* % (/| ="*+1
$'11%2%(*1+, <#*+9%0%012%&-*% S #1068<0b/*-+ #( QI 0OBLIDOE(S!. #(%6*-2, I<H&' | +#1%03

U#2!19%8-.<&%H!-006.'()!-! <2'#2! #11"REGHE 2-*%! %Z6-&! *BBR! ' (1 *+9%0! 1'20*! . #(*+! #1!*+%! #61P
0-.<&%!0".6&-*#(!R#7%.;%2!| ABXIH*+9%0!-7%2-) %! 2#*-*#(IN*' &*Ol#11*+%!10#7%2%")(!,'%&$!/627%!*6 2((
*#1,%!-0!1#&&#¥0%%!U") 6 268! >



"#$"%&' (1%&)#**(+],-#%+#,+.%  [($.0#1"112.$ #$"#*341$ #)&4%#5!"'&5&"% # B\

2.5 T T T T T T T T T

rate

Standard Simulation —+—
Anchored Simulation
| | 1

0.5 I I I I I
0 5 10 15 20 25 30 35 40 45 50

maturity (in years)

9%@5*)I0+,-*%+@!2-)16'?)*)%@+D%)BK! 5+7)
|

D#(0'0*%(*&,H! -&&! *+%! 4HBBB! 0'.6&-*%$! 0/%(-2'#0! -2%! *'&*%$! -<<&,'()! *+%! .#(*+&,!"(/2%.%(*0! #1.
;-0%&'(%!0". 6 &-*#(I*#1*+%!1'20*H!- (/+#2 VB HOH 62& %0!#,0%27-*'#(3



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # BF

71=1&1*(1$

SAI"3B633'CI7AID.'(+2.*,] IDAIT;-$'AM(0+&.*:190119.13,/(-&B1!-$.*:1$-&B19!
1@7?1(%'%.+*$CI51//"E!>+&8.%12'21&$I5FEGHBNDB" &' (%&)*+%(,-$-8)"$.(,/&
#,&0%-+$*+"1&2#/$*$3%$" &' (% &A* | CERBIB, *"/

LAIM'3.#1'8! INAI"A!/12.$4-&8.$019681'$-891$.2-3' B1BI=+&!, 1#9%6!$%& '%1;9!
*30$.$A7."&8(%5,&9-4CHKIHA
AAM13YEDIR'>$19PADE11*3'>CMQ.E'2'$>'29 I, IMAI(SA
R?%.2.S.*:1960112'06-& .%9!$%&-(%-&11+=1T<1481'$-89!, 1HIHUIRE IS +& A
35+ &I HS V0 &B(Y0: H<8O0-="YolCHPE:

I JAIM1&*'$(0APALLEM)21#BIR ?%.2'3!1<%&'%01;.1$!1=+&!%01 ) $$-*(1$!+=!E-#3.('P1#%!

<1(-&.%F &2#%$"Yo#t-$* (#-5& @ (3%#-5& ('&7." (%" $*+-5&-#, L ASNVBRITAKACE - #+"
/AIM1&*'$(0.C/AIM&.™*.C//AIE*.! PAL&;*.AX(1*'&.HD1*1&'%.+*1/1%0+,$!=+&!
*IR?%.2'3!E-#3.(!P1#8%0&'%1;9CN\-"*%Al].*"*( 11\ BRI/

NAINGDE&. $%1*BIAC IR.1#+3,C! IDAIPA,1#-$(0 A*1"&#.%&";]]&11!'D1*1&'3.S1,!
"13%$+1<.1;13!41&2!<%&-(%-&1!/+OPBC &B(%: *#<&0-="% &AM *E))*$%.%-%1!=+&!
L(+*+2.(171$1'&(0C!P1?'&%21*%!+=IL (+*+2.($C! B:BAL=!E1**$93B"*.'CIHKKVA
7ANB3'&.,'ODAI&*+CAEAM93+&:, IDAB1*%1AD1!7+31!+=1"$9221%&.1$!'*,!
71;.21!<0.=%3%!.*19%01!41&2!<%&-(%-&1!+=!)*% 1@ 3% B8 BOB/EWHaJ [
IHHG@EHKKA

QAI5+,+;*+CI5AI'BI&+!"Al/.$$'31''c.13,!$?&1" H*IL/T!;+B1&*21*%\#+* $A
L(+*+2.('E+3.(9V CEK (G IJHHKKA

EAR133'15+&WRIR*+H"*, IPADAIA0+&*PAFL!L @ ?1(%'%.+*IN9?+%01$.$!+=19601!41&2!
<%&-(%-&1!+=!:1&9'KAE&YB'%13U!<%'%.$%.('3!41$%$!"*, |L(+*+2. @ BUB 5& ('&
4*#-#+*-5&B+(#(EEVACGMIWZCIHKKVA

PAIP+%Y8+&IAI/**  "1<%&'%1;9!"™,1%'(%. ($!.*1?-#3.(1,1#%!2"™*"; 1 2 1 B (BYo#-5&
(&O0(5*+F&)(,"5*#3VAU [HEHKILA

5AII'B1&# I"Al/.$$'31A+B1&1.;*1<?&1",$!.*1%01!L-&+!"&1'AlFO0.(0!'E&+$?1(%$!=+&!"!
L-&+#+* dIBOC&G*/+3//*(#&=-£"eAIVDWCIHKIIA

JA AIP.1#+3;] 15A0A!1+&1('$%.*%;19%01!41&2!<%&-(%-&1!+=!D+B1&*21*%!M+*,!c.13,%/
@ (3%#-5&('&B+(#(E"SYIKKENMW JbZC!HKKbA

[ AD.33.@D&v1!*, ILAS(0-2**A 15'3.#&'%.%;1%01!"13%«*1;13<B1*$$+*12+,13C!
8(%:*#<&0-="%/&IIBR/)<L]C'HKIKA

TA<AIP&8'9*'8CINK'(BCF, MANAIF&.;0%A1'TA<A!4&1'$-&9!c.13,!5-&B1U!labl!%+!%01!
E&1$1*WAY0-5&C""%D"&9(-%, &4*#-#+"&-#,&B+(#(E*+/&G*/+ 3/ [ H-AGKID T !

HKKA

TA<AIP&8'9*'8CIRK'(8!'*, MANAIF&.;0%AB1!4)E<!9.13,!(-&B1!'*,1.*=3'%.+*!

(+2 ?21*$'%.+*&","%-5&C"/"%D"&9(-%, &A*#-#+"&-#,&B+(#(E*+/&G*/+3//G#&6"%*"/
HKKNKA@HKKVA

NAIN-33! " AF0.%1R*1!="(%+&!.*%1&1%$%!&'%1!2+,133$!"*,19%601!B'3-'%.+*1+=!.*01&1$Y%
&'%1!,1&.B'%.B1!$1(- &8N IBH-5& (' &4 #-H#+*-5&-#,&K3-#5*$-$* X@MH-BI-/*/

laaJ A

SA7AI13$+4 1" AAIL. 1;IBIE'&S.2+*.+-$!/+,13.%;1+=!c.13,!5-&BIBE%#-5&('&

93/*#"// ClbKXZYZ1ZVaC!laVWA



"#$"%& (1%&)H#I™ (+],-#%+#,+.%  [($.0#!"112.$#$"#*3413 #)&A%N#5!"'&5&" % # B\

I QAIK*+@AIAA+&*%+*, IDAB1*%1AD1!L2?.&.('31]'.3-&1!1+=1%01IL@?1(%'%.+*$!
N9?+%01%$.$!+=1%01141&2!<%&-(%-&1!+=IN@ (LB B@#-#+*-5&-#,&
K3-#$*$-$*D"&A#-SEZHCIMKCIHKKWA

I GALARAISBI*$$AM $%.2'%.%;1"* N*%1&?&1%.%;[+&>'&,!)*%1&1$%! 7'%1$UI<>1,1*!
laaH" [aaZA2)48&8(%:*#<&0-=1&Z611ZC!laaZA



