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X9934/0! X$! ^$! KQKR$! 8.4E.@e?! D-W! 9A! :;4! H.5.H2H! .5! /4D-:.95! :9! @454/-D! E.9D9@.B-D!
G/9ED4H?$!*B.45B4!#(JKQRM<=_$!

XI%))0!<=K=$!fX.@;!ID-.5?!%4@.95-D!)D.H-:4!)45:4/M!%.AD40!)P!Z=NR=LK\$g!h-BB4??4,!95!N!
U2DF!<=K=i!j;::GJkkWWW$;G/BB$25D$4,2kB@.ME.5kBD.lG4/DlD.EkBD.]+#($GDdB9R=LKm!!

#592F40!%$!*$0!-5,!^$![.DH-5!KQQN$!)95C4/@45B4!-5,!,.C4/@45B4!9A!9D,MA.4D,!C4@4:-:.95!
-A:4/!KK!F/!9A!5.:/9@45!-,,.:.95$!&B9D9@F!*(JK>R<MK>>R$!



! "%!

7./H?40! %$! ^$0! -5,! 1$! &$! (9/:95! KQ>N$! )9HG-/.?95! 9A! :;4! /4A4/45B4! 25.:!H4:;9,! -5,!
,.H45?.95-D!-5-DF?.?M!H4:;9,?! A9/!<! D-/@4!?;/2EEF!?G4B.4?! .5! :;4!)--:.5@-!W99,D-5,?$!
U92/5-D!9A!%-5@4!]-5-@4H45:!!)J_<NM_<>$!

79?340!%$!&$0!-5,!U$!($!O4HH-!KQ>Q$!+!H9,.A.4,!G/9B4,2/4!A9/!?:-.5.5@!/99:?!:9!,4:4B:!
"+MHFB9//;.S-?$!]FB9D9@.B-D!%4?4-/B;!%&J_>TMN=N$!

72DH-:.?3.0!+$0!7$!X$!14-/,0!-5,!U$!]$!*:-/3!<==T$!&V9:.B!GD-5:!B9HH25.:.4?!?;.A:!W-:4/M
2?4!:.H.5@!.5!-!?;/2EM?:4GG4!4B9?F?:4H$!ID-5:!-5,!*9.D!&))J<RKM<>_$!

8-245/9:;0!6$!7$0!X$!6$!X25:0!^$!]$!*W.A:0!-5,!U$!*$!*.5@;!KQ>T$!&?:.H-:.5@!-E9C4@/925,!
54:! G/.H-/F! G/9,2B:.95! .5! @/-??D-5,?! M! -! ?.H2D-:.95! -GG/9-B;$! &B9D9@.B-D! ]9,4DD.5@!
!!J<QRMLK_$!

84.?;H-50! ]$! %$0! -5,! "$! I$! [;9H?95! <==N$! &VG4/.H45:-D! 4C.,45B4! A9/! :;4! 4AA4B:?! 9A!
-,,.:.95-D!W-:4/0! 52:/.45:?! -5,! G;F?.B-D! ,.?:2/E-5B4! 95! .5C-?.C4! GD-5:?! .5! D9W! A4/:.D.:F!
X-W34?E2/F!*-5,?:954!?9.D?0!*F,54F0!+2?:/-D.-$!U92/5-D!9A!&B9D9@F!%!JL>M_Q$!

8.530!*$!P$0!X$!19D:950!]$!&$![;.4,40!-5,!6$!X$!%.B3-/,!KQQN$!%4?G95?4?!9A!,9W5F!E/9H4!
:9!5.:/9@45!-5,!W-:4/$!U92/5-D!9A!%-5@4!]-5-@4H45:!#)J<Q=M<QR$!

89W40! I$!($0!6$! 7$! 8-245/9:;0! -5,! #$! )$! 12/34! <==L$! &AA4B:?! 9A! 5.:/9@45! -C-.D-E.D.:F! 95!
B9HG4:.:.95!E4:W445!1/9H2?!:4B:9/2H!-5,!192:4D92-!@/-B.D.?$!ID-5:!&B9D9@F!'(*J<_RM
<N_$!

]-DF0!]$!*$0! -5,!O$!6$!1-//4::!KQ>_$!&AA4B:?!9A!<! :FG4?!9A!52:/.45:!45/.B;H45:!95! :;4!
?:/2B:2/4! -5,! A25B:.95! 9A! B95:/-?:.5@! 9D,MA.4D,! B9HH25.:.4?$! +H4/.B-5! ].,D-5,!
(-:2/-D.?:!'''JL_<MLNR$!

]BO95.@D40![$!I$0!]$!X$!].DD4/0!^$!O$!&C-5?0!O$!8$!'-./B;.D,0!-5,!U$!+$!*W-5!KQQ=$!+!54W!
H4:;9,! W;.B;! @.C4?! -5! 9EY4B:.C4MH4-?2/4! 9A! B9D95.S-:.95! 9A! /99:?! EF! C4?.B2D-/!
-/E2?B2D-/!HFB9//;.S-D!A25@.$!(4W!I;F:9D9@.?:!''$J_QNMN=K$!

]B845,950![$0!-5,!&$!'$!%4,45:4!KQQ=$!*2BB4??.95!G-::4/5?!A9DD9W.5@!?9.D!,.?:2/E-5B4!.5!
-!?-@4E/2?;!?:4GG4!B9HH25.:F$!P4B9D9@.-!)$J<QLML==$!

]B845,950![$0!-5,!&$!'$!%4,45:4!KQQK$!(.:/9@45!-5,!G;9?G;9/2?!4AA4B:?!95!?4B95,-/F!
?2BB4??.95!,F5-H.B?!95!-!?4H.-/.,!?-@4E/2?;!?.:4$!&B9D9@F!*&J<=KTM<=<_$!

].DD4/0!]$!&$0! U$!14D5-G0!*$!6$!14-::F0!-5,!1$!8$!64EE!<==T$!&AA4B:?!9A!W-:4/!-,,.:.95?0!
B;4H.B-D! -H45,H45:?0! -5,! GD-5:?! 95! .5! ?.:2! H4-?2/4?! 9A! 52:/.45:! E.9-C-.D-E.D.:F! .5!
B-DB-/492?!?9.D?!9A!?92:;4-?:4/5!c:-;0!c*+$!ID-5:!-5,!*9.D!&))JKQM<Q$!

]99/H-50![$0!-5,!'$!1$!%44C4?!KQRQ$!%9D4!9A!45,9HFB9//;.S-4!.5!/4C4@4:-:.95!G/-B:.B4?!
.5! :;4! ?4H.M-/.,! W4?:$! ##$! 1.9-?-F! :9! ,4:4/H.54! :;4! 4AA4B:! 9A! D-5,! ,.?:2/E-5B4! 95!
45,9HFB9//;.S-D!G9G2D-:.95?$!+H4/.B-5!U92/5-D!9A!19:-5F!((JK_MK>$!



! &'!

]9/:950! U$! 1$0! -5,! O$! 8$! 1455F! KQQ=$! %4C.?4,! BD-??.A.B-:.95! 9A! -/E2?B2D-/! HFB9//;.S-D!
A25@.! Z`F@9HFB4:4?\! n! +! 54W! 9/,4/0! OD9H-D4?0! <! 54W! ?2E9/,4/?0! OD9H.54-4! -5,!
O.@-?G9/.54-40! -5,! <! 54W! A-H.D.4?0! +B-2D9?G9/-B4-4! -5,! O.@-?G9/-B4-40! W.:;! -5!
4H45,-:.95!9A!OD9H-B4-4$!]FB9:-V95!!*J_RKM_QK$!

PD??950! I$! +$! KQQQ$! *.@5-:2/4! A-::F! -B.,?! G/9C.,4! :99D?! A9/! ,4:4/H.5-:.95! 9A! :;4!
,.?:/.E2:.95! -5,! .5:4/-B:.95?! 9A! HFB9//;.S-D! A25@.! .5! ?9.D$! '4H?! ].B/9E.9D9@F! &B9D9@F!
&%JL=LMLK=$!
!
%-S5.3.4W.BS0!X$0!7$!)-/D@/450!-5,!+$!]-/:45??95!KQQ_$!#HG-B:!9A!G;9?G;9/2?!A4/:.DS-:.95!
-5,! D.H.5@! 95! :;4! G/4?45B4! 9A! -/E2?B2D-/! HFB9//;.S-D! ?G9/4?! .5! -! *W4,.?;! D95@M:4/H!
A.4D,!4VG4/.H45:$!*W4,.?;!U92/5-D!9A!+@/.B2D:2/-D!%4?4-/B;!&#JKNRMKT_$!

%4F59D,?0! X$! 8$0! +$! I-B34/0! U$! ^$! 14C4/0! -5,! 7$! )D-F! <==L$! O/-??/99:?! 4B9D9@FJ! ID-5:M
H.B/9E4M?9.D!.5:4/-B:.95?!-?!,/.C4/?!9A!GD-5:!B9HH25.:F!?:/2B:2/4!-5,!,F5-H.B?$!&B9D9@F!
)#J<<>KM<<QK$!

%.B34F0!]$!+$0!-5,!%$!)$!+5,4/?95!<==_$!&AA4B:?!9A!5.:/9@45!-,,.:.95!95!:;4!.5C-?.C4!@/-??!
I;/-@H.:4?! -2?:/-D.?! -5,! -! 5-:.C4! B9HG4:.:9/! *G-/:.5-! G4B:.5-:-$! U92/5-D! 9A! +GGD.4,!
&B9D9@F!#'J>>>M>QT$!

%9?45:/4:4/0!%$!KQQ_$!^.?GD-B4H45:!9A!/-/4!GD-5:?!EF!4V9:.B!@/-??4?$!I-@4?!KR=MKRN!.5!*$!
1$!]95?45!-5,!*$!O$!7.:B;450!4,.:9/?$!I/9B44,.5@?!M!&B9D9@F!-5,!]-5-@4H45:!9A!+552-D!
%-5@4D-5,?$!O45$![4B;$!%4G$!#([MO[%MLKL0!c*^+!'9/4?:!*4/C.B4$!

%9W40!X$! #$0!)$!*$!1/9W50!-5,!]$!6$!I-?B;34!<==Q$![;4! .5AD245B4!9A! ?9.D! .59B2D2H!-5,!
5.:/9@45! -C-.D-E.D.:F! 95! /4?:9/-:.95! 9A! ;.@;M4D4C-:.95! ?:4GG4! B9HH25.:.4?! .5C-,4,! EF!
1/9H2?!:4B:9/2H$!%4?:9/-:.95!&B9D9@F!'*JT>TMTQ_$!

*-4:/40! I$0! -5,! U$!]$! *:-/3! <==N$!].B/9E.-D! ,F5-H.B?! -5,! B-/E95! -5,! 5.:/9@45! BFBD.5@!
A9DD9W.5@! /4MW4::.5@! 9A! ?9.D?! E454-:;! :W9! ?4H.M-/.,! GD-5:! ?G4B.4?$!P4B9D9@.-!'#&J<_RM
<T=$!

*B;2::4/0! ]$! &$0! -5,! %$! I$! ^.B3! <===$! )9HG-/.?95! 9A! A-::F! -B.,! H4:;FD! 4?:4/! Z'+]&\!
H4:;9,?! A9/! B;-/-B:4/.S.5@! H.B/9E.-D! B9HH25.:.4?$! *9.D! *B.45B4! *9B.4:F! 9A! +H4/.B-!
U92/5-D!(#JKTNQMKTT>$!

*H.:;0! *$! &$0! -5,!^$! U$! %4-,! KQQR$!]FB9//;.S-D! ?FHE.9?.?$! +B-,4H.B! I/4??0! )-HE/.,@40!
c$7$!

*G4//F0!8$!U$0!U$!14D5-G0!-5,!%$!^$!&C-5?!<==T$!1/9H2?!:4B:9/2H!.5C-?.95!-D:4/?!5.:/9@45!
,F5-H.B?!.5!-5!25,.?:2/E4,!-/.,!@/-??D-5,!4B9?F?:4H$!&B9D9@F!)*JT=LMTKN$!

*:-;D0! I$! ^$0! -5,!]$! U$! 7D2@! KQQT$! );-/-B:4/.S-:.95! -5,! ,.AA4/45:.-:.95! 9A! A.D-H45:92?!
A25@.! E-?4,! 95! A-::F! -B.,! B9HG9?.:.95$! +GGD.4,! -5,! &5C./95H45:-D! ].B/9E.9D9@F!
(&J_KLTM_K_T$!



! &(!

!
*FDC.-0! ^$! ]$! <==N$! I/.5B.GD4?! -5,! -GGD.B-:.95?! 9A! ?9.D! H.B/9E.9D9@F$! I4-/?95! I/45:.B4!
X-DD0!cGG4/!*-,,D4!%.C4/0!($U$!

[;9HG?950!U$!($0!P$!U$!%4.B;H-50!I$!U$!]9/.50!O$!+$!I9D.?0!]$!&$!I9W4/0!%$!6$!*:4/54/0!)$!+$!
)92B;0!8$!O92@;0!%$!X9D:0!^$!c$!X99G4/0!'$!744?.5@0!)$!%$!89C4DD0!1$![$!].D540!]$!)$!]9DD4?0!
^$!6$!%9E4/:?0!-5,!*$!o$!*:/-2??!<==K$!'/95:.4/?!9A!4B9D9@F$!1.9?B.45B4!$'JKNM<_$!

[.DH-50! ^$! KQ>R$! *4B95,-/F! ?2BB4??.95! -5,! :;4! G-::4/5! 9A! GD-5:! ,9H.5-5B4! -D95@!
4VG4/.H45:-D!5.:/9@45!@/-,.45:?$!&B9D9@.B-D!]959@/-G;?!$*JK>QM<K_$!

c*^+! Zc$! *$! ^4G-/:H45:! 9A! +@/.B2D:2/4\! KQ><$! *9.D! ?2/C4F! 9A! %.9! 1D-5B9! )925:F! -/4-0!
)9D9/-,9$!c$!*$!^4G-/:H45:!9A!+@/.B2D:2/40!*9.D!)95?4/C-:.95!*4/C.B40!6-?;.5@:950!^$)$!

C-5!,4/!X4.Y,450!]$!O$!+$0!U$!($!7D./959H9?0!]$!c/?.B0!I$!]92:9@D.?0!%$!*:/4.:W9DAM&5@4D0![$!
19DD4/0! +$! 6.4H3450! -5,! #$! %$! *-5,4/?! KQQ>$! ]FB9//;.S-D! A25@-D! ,.C4/?.:F! ,4:4/H.54?!
GD-5:!E.9,.C4/?.:F0!4B9?F?:4H!C-/.-E.D.:F!-5,!G/9,2B:.C.:F$!(-:2/4!!%(JTQMR<$!

C-5!,4/!6-D0!+$0!U$!+$!C-5!"4450!6$!*H-5:0!X$![$!*$!19?B;34/0!U$!1D94H0!I$!7-/,9D0!6$!X$!
C-5! ,4/! I2::450! -5,! 6$! ,4! 194/! <==T$! '25@-D! E.9H-??! ,4C4D9GH45:! .5! -!
B;/959?4b245B4!9A!D-5,!-E-5,95H45:$!*9.D!1.9D9@F!a!1.9B;4H.?:/F!!)JNKMT=$!

".:92?430!I$!]$0!-5,!%$!6$!X9W-/:;!KQQK$!(.:/9@45! D.H.:-:.95!95! D-5,!-5,! .5!:;4!?4-! M!
X9W!B-5!.:!9BB2/$!1.9@49B;4H.?:/F!'!J>RMKKN$!

".:92?430!I$!]$0!-5,!6$!+$!%4.54/?!KQQK$!&B9D9@.B-D!?2BB4??.95!-5,!52:/.45:!E2,@4:?!M!+!
B.:-:.95MBD-??.B! B9HH45:-/F! 95! 4B9?F?:4H! ?2BB4??.95! -5,! 52:/.45:! /4:45:.95$! )2//45:!
)95:45:?k+@/.B2D:2/4!1.9D9@F!a!&5C./95H45:-D!*B.45B4?!#&JK=MK=$!

6-D.0!]$! 7$! KQQQ$! &B9D9@.B-D! ?2BB4??.95! -5,! :;4! /4;-E.D.:-:.95! 9A! ,.?:2/E4,! :4//4?:/.-D!
4B9?F?:4H?$!ID-5:!-5,!*9.D!&'!JKQNM<<=$!

6-D34/0![$!6$0!-5,!U$!7$!*F4/?!KQRT$!'-:4!9A!G;9?G;9/2?!,2/.5@!G4,9@454?.?$!O49,4/H-!
'$JKMKQ$!

6-/,D40! ^$! +$! KQQ<$! +! B9HG-/-:.C4M-??4??H45:! 9A! A-B:9/?! W;.B;! .5AD245B4! H.B/9E.-D!
E.9H-??!-5,!5.:/9@45! D4C4D?! .5! ?9.D$! 1.9D9@.B-D!%4C.4W?!9A! :;4!)-HE/.,@4!I;.D9?9G;.B-D!
*9B.4:F!(*JL<KMLN>$!

`4DD4?0! 8$! KQQR$! I;9?G;9D.G.,! A-::F! -B.,! G/9A.D4?! .5! ?4D4B:4,!H4HE4/?! 9A! ?9.D!H.B/9E.-D!
B9HH25.:.4?$!);4H9?G;4/4!!$J<RNM<Q_$!
!



!
!
!
!
!

I+%[![6P!

I8+([!+(^!]#)%P1#+8!)P]]c(#[o!^&"&8PI]&([!#(!%&*IP(*&![P!%&I&+[&^!

(#[%PO&(!+(^!)+%1P(!+^^#[#P(!



! &&!

!
!
!
!
!

#$!!#([%P^c)[#P(!
!

&B9?F?:4H! ?2BB4??.95! B-5! E4! ,4A.54,! -?! -! G/9@/4??.C4! B;-5@4! .5! B9HH25.:F!

B9HG9?.:.95!-5,!,F5-H.B?!9C4/!:.H4!ZI2:H-50!KQQ_\$!!^2/.5@!?4B95,-/F!?2BB4??.950!?9.D!

5.:/9@45! Z(\! @454/-DDF! ,4B/4-?4?! W.:;! :.H4! ?.5B4! ,.?:2/E-5B4! Z".:92?43! 4:! -D$0! KQ>Q\$!!

ID-5:?!:FG.B-D!9A!4-/DF!?2BB4??.95-D!B9HH25.:.4?!;-C4!/-G.,!@/9W:;!/-:4?0!;.@;!E.9H-??!

-5,! ?44,! G/9,2B:.950! -5,! ?;9/:! D.A4! BFBD4?! ZP,2H0! KQTQp! O/.H40! KQRR\$! ! [;4?4!

B;-/-B:4/.?:.B?!/4b2./4!;.@;!(!2?4!-5,!W;45!:;.?!/4?92/B4! .?! .5!-,4b2-:4!?2GGDF0! :;4?4!

:FG4?! 9A! ?G4B.4?! B-5! 92:B9HG4:4! ?D9W4/! @/9W.5@0! D95@4/! D.C.5@! B9HG4:.:9/?! ZO/.H40!

KQRRp! );-G.50! KQ>=\$! ! #5C-?.C4! GD-5:! ?G4B.4?! :45,! :9! ?;-/4! B;-/-B:4/.?:.B?! 9A! 4-/DF!

?2BB4??.95-D! ?G4B.4?! ,4?B/.E4,! -E9C4! Z&;/45A4D,0! <==Lp! 84.?;H-5! 4:! -D$0! <==R\p!

:;4/4A9/40! ?9.D!(!B-5!-D?9!E4!-!H-Y9/!,4:4/H.5-5:!9A! .5C-?.95!?2BB4??!-5,!G4/?.?:45B4!

Z]B845,95!a! !%4,45:40! KQQ<p!1D2H45:;-D! 4:! -D$0! <==Lp!1/993?0! <==Lp!I/9E4/!a! ! 825:0!

<==Q\$! ! %4,2B:.95! .5! ?9.D! (! -DD9W?! D-:4! ?2BB4??.95-D! ?G4B.4?! :9! @-.5! -! B9HG4:.:.C4!

-,C-5:-@4!9C4/!:;4!;.@;!(M2?4!?G4B.4?!:FG.B-D!9A!4-/DF!?2BB4??.95-D!B9HH25.:.4?!ZP,2H0!

KQTQp! O/.H40! KQRRp! ]B845,95! a! ! %4,45:40! KQQ<p! I-?B;34! 4:! -D$0! <===\$! ! 8-:4!

?2BB4??.95-D!B9HH25.:.4?!G/9C.,4!H-5F!.HG9/:-5:!4B9D9@.B-D!?4/C.B4?!9C4/!:;-:!9A!4-/DF!

?2BB4??.95-D! B9HH25.:.4?0! .5BD2,.5@! /4,2B4,! .5C-?.E.D.:F0! Z1D2H45:;-D! 4:! -D$0! <==Np!

I/9E4/!a! ! 825:0! <==Q\0! @/4-:4/! 4B9?F?:4H! ?:-E.D.:F! :;/92@;! .5B/4-?4,! ?G4B.4?!,.C4/?.:F!

-5,! A25B:.95-D! /4,25,-5BF! Z[.DH-50! KQQTp! C-5!%2.YC45!a! ! 14/45,?40! <==R\0! ,4B/4-?4,!



! &)!

4/9?.95! G9:45:.-D! ZU.-9! 4:! -D$0! <==R\0! -5,! .HG/9C4,! W.D,D.A4! ;-E.:-:! 9A! 5-:.C4! ?G4B.4?!

Z6-::4/?!4:!-D$0!<==<p!6-D34/!4:!-D$0!<==R\$!

#5!-,,.:.95!:9!B;-5@4?!.5!C4@4:-:.95!B9HG9?.:.950!H.B/9E.-D!B9HH25.:F!?.S4!-5,!

?:/2B:2/4! B;-5@4! -?! 4B9?F?:4H?!,4C4D9G$! ! [9:-D!H.B/9E.-D! E.9H-??! @454/-DDF! .5B/4-?4?!
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/-:.9!9A!A25@-DJ!E-B:4/.-D!E.9H-??!B-5!E4!-!2?4A2D!.5,.B-:9/!A9/!:;4!?2BB4??.95-D!?:-:4!9A!
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B9HH25.:F!W.:;!-!@/4-:4/!B95:/.E2:.95!9A!?9.D!A25@.!-5,!@/4-:4/!:9:-D!H.B/9E.-D!E.9H-??$!



! &+!

!
!
!
!
!

##$!!]&[XP^*!
!

!"#$%&'()*+,-",./&
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B-G:2/4! :;4! G4-3! E.9H-??! 9A! E9:;! :;4! B99DM?4-?95! -5,! W-/HM?4-?95! GD-5:! ?G4B.4?!
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A#(,(".3*$3)"36':3* a! S$52! S$5! 6$T2! S$I! S$`2! S$5! J$`1! 6$S!
D.6%$*,(E.&..* a! 5$J12! 6$I! J$W12! W$6! T$S1! W$H! S2! S!
F(,.,#'%&*#==.).63,.&* a! I$5! X$J! 5$H! W$T! S! S! S! S!
73&)#4-"%$*&$.':..* a! 5$52! W$J! `$X2! 6$I! 6`$H1! W$5! W$X2! S$5!
7:,#B*:##/..* a! S2! S! S$52! S$5! S$62! S$6! X$T1! 5$S!
7#3*=(6/,(".363* a! X$612! 5$T! 6$W12! S$X! S$62! S$6! 6S$S1! J$5!
7#3*&()%6/3* a! S$W12! S$6! S$62! S! S$W12! S$6! S$T1! S$X!
7&(%/#"#(56(".3*&4.)3'3* a! 6$H! 6$H! X$`! W$T! 65$S! 5$J! X$J! X$S!
94:3("3,)(3*)#)).6(3* a! X$`! 6$H! `$`! W$T! W$`! S$H! 6$S! S$J!
!



! &(!

!
!
->EF74!5$W!!R41:!1:;!9<1:;17;!477A7!@A7!4?A<>C!2>A=199!KaO!28!<741<=4:<!@A7!WSSI!1:;!WSSH$!!%741<=4:<9!D474!1;;><>A:!A@!41738!94713!
944;!K)*Ob!1:!F:944;4;!CA:<7A3b!1;;><>A:!A@!31<4!94713!944;!K(*Ob!1:;!1:!F:;>9<F724;!74@474:C4$! !'179!D><G!;>@@474:<!34<<479!>:;>C1<4!
9>E:>@>C1:<!;>@@474:C49!KB[S$SXO!F9>:E!%FL48c9!_*,$!

ES Control LS Reference

Treatment

a

a

b b

ES Control LS Reference
0

10

20

30

40

50

C
om

m
un

ity
 C

om
po

si
tio

n 
(%

)

a

a

b

b

 2008 2009



! &)!

!
!
->EF74!5$W!!R41:!A@!<A<13b!=>;!94713b!1:;!31<4!94713!9G7F2!;4:9><8!KB31:<9!=NWO!28!<741<=4:<!@A7!WSSH$! !%741<=4:<9!D474!41738!94713!
944;!=>?!K)*Ob!F:944;4;!CA:<7A3b!31<4!94713!944;!=>?!K(*Ob!1:;!F:;>9<F724;!74@474:C4$!!,>@@474:<!FBB47NC194!34<<479!>:;>C1<4!9>E:>@>C1:<!
;>@@474:C49!>:!<A<13!9G7F2!;4:9><8b!;>@@474:<!DG><4!3AD47NC194!34<<479!>:;>C1<4!9>E:>@>C1:<!;>@@474:C49!24<D44:!31<4!94713!9G7F2!;4:9><8b!
1:;!;>@@474:<!231CL!3AD47NC194!34<<479!>:;>C1<4!9>E:>@>C1:<!;>@@474:C49!24<D44:!=>;!94713!9G7F2!;4:9><8!F9>:E!%FL48c9!_*,!KB[S$SXO$!

ES Control LS Reference
0

0.2

0.4

0.6

0.8

1

1.2

1.4

Sh
ru

b 
D

en
si

ty
 (p

la
nt

s 
m

-2
)

Treatment

Mid Seral

Late Seral
A

B

AB

A

aab b b

b

b

b

a



!
!
!
!
!

"##$!!%&'&%&()&*!
!

+,-.,/0!1$!%$0!/23!4$!1/25/67,8!9:::$!;66,<=-.!8>-,6!?@7A@2!/!5B27@2C,27!,5B-BC.$!D@EB6!
!"#FGHIF9J$!

+8/36A/?0!;$!K$!9::G$!LA,!8,5-/</7@B2!BM!3,8,-@57!-/23!/23!7A,!,5B-BC.!BM!,5B6.67,<6$!
N/C,6!OPIQF!@2!R$!%$!4B83/2!###0!S$!&$!T@-U@2!/23!4$!K$!;=,80!,3@7B86$!%,67B8/7@B2!,5B-BC.V!
/!6.27A,7@5!/UU8B/5A!7B!,5B-BC@5/-!8,6,/85A$!)/<=8@3C,!W2@X,86@7.!N8,660!(,?!YB8E$!

)/8U,27,80! ;$! L$0! 4$! )$! SBB8,0! &$! '$! %,3,27,0! /23! 4$! )$! *7/8E! 9::G$! N-/27! 5B<<>2@7.!
3.2/<@56! @2! /! 6,<@/8@3! ,5B6.67,<! @2! 8,-/7@B2! 7B! 2>78@,27! /33@7@B2! MB--B?@2C! /! </ZB8!
3@67>8=/25,$!N-/27!/23!*B@-!$%"#:9I::$!

)A,U-@5E0! T$! N$! 9::[$! NBU>-/7@B2! =@B-BC.! BM! C8/66,6$! )/<=8@3C,! W2@X,86@7.! N8,660!
)/<=8@3C,0!W$\$!

)B22,--0!4$!]$0!/23!%$!D$!*-/7.,8!9:QQ$!S,5A/2@6<6!BM!6>55,66@B2!@2!2/7>8/-!5B<<>2@7@,6!
/23! 7A,@8! 8B-,! @2! 5B<<>2@7.! 67/=@-@7.! /23!B8C/2@^/7@B2$!;<,8@5/2!(/7>8/-@67!$$$#999:I
99FF$!

KB,880!L$!+$0!&$! '$!%,3,27,0!/23!'$!+$!%,,X,6!9:[F$!&MM,576!BM! 6B@-!3@67>8=/25,!B2!U-/27!
6>55,66@B2!/23!-,X,-6!BM!<.5B88A@^/-!M>2C@!@2!/!6/C,=8>6AIC8/66-/23!5B<<>2@7.$!4B>82/-!
BM!%/2C,!S/2/C,<,27!&'#9POI9P:$!

K8/E,0!4$!;$!9::9$!)B<<>2@7.I/66,<=-.!<,5A/2@56!/23!7A,!678>57>8,!BM!/2!,_U,8@<,27/-!
6U,5@,6!,26,<=-,$!;<,8@5/2!(/7>8/-@67!$&'#9IHJ$!

K8>8.0! R$! ]$0! /23! #$! )$! L$! (@6=,7! 9:QP$! *>55,66@B2$! 4B>82/-! BM! 7A,! ;82B-3! ;8=B8,7><!
()#PP9IPJ[$!

&5E,870!%$!&$0!/23!%$!;$!&X/26!9:JP$!%,6UB26,6!BM!3B?2.!=8B<,!/23!58,67,3!?A,/7C8/66!
7B!2@78BC,2!/23!UAB6UAB8>6!@2!2>78@,27!6B->7@B2$!R,,36!99V9QGI9QF$!

&C-,80!'$!&$!9:OF$!",C,7/7@B2!65@,25,!5B25,U76$!#$!#2@7@/-!M-B8@67@5!5B<UB6@7@B20!/!M/57B8!@2!
B-3IM@,-3!X,C,7/7@B2!3,X,-BU<,27$!",C,7/7@B!)#F9HIF9Q$!

',82/23,^0!D$!;$0!/23!S$!S$!)/-3?,--!9:QO$!NA,2B-BC.!/23!3.2/<@56!BM!8BB7!C8B?7A!BM!
7A8,,!6,<@I3,6,87!6A8>=6!>23,8!M@,-3!5B23@7@B26$!4B>82/-!BM!&5B-BC.!"&#QGPIQ9F$!

'B67,80! +$! 1$0! /23! K$! L@-</2! HGGP$! *,,3! -@<@7/7@B2! /23! 7A,! 8,C>-/7@B2! BM! 5B<<>2@7.!
678>57>8,!@2!B/E!6/X/22/!C8/66-/23$!4B>82/-!BM!&5B-BC.!*$#:::I9GGQ$!



! "#!

'>E/<@0! L$0! L$! S$! +,^,<,80! *$! %$! SB87@<,80! /23!R$! ]$! X/2! 3,8! N>77,2! HGGO$! *U,5@,6!
3@X,8C,25,!/23! 78/@7! 5B2X,8C,25,! @2!,_U,8@<,27/-!U-/27! 5B<<>2@7.!/66,<=-.$! &5B-BC.!
1,77,86!!#9H[PI9H:G$!

T,B8C,0! S$! %$0! 4$! %$! +8B?20! /23! R$! 4$! )-/?6B2! 9::H$! ;UU-@5/7@B2! BM! 2B2,`>@-@=8@><!
,5B-BC.! 7B!</2/C,<,27! BM!S,3@7,88/2,/2! C8/66-/236$! 4B>82/-! BM! %/2C,!S/2/C,<,27!
)(#FPJIFFG$!

T-,/6B20!]$!;$!9:9Q$!LA,! 678>57>8,!/23!3,X,-BU<,27!BM! 7A,!U-/27!/66B5@/7@B2$!+>--,7@2!
LB88,.!+B7/2@5/-!)->=!)&#FJPIF[9$!

T8@<,0! 4$! N$! 9:QQ$! &X@3,25,! MB8! ,_@67,25,! BM! P! U8@</8.! 678/7,C@,6! @2! U-/276! /23! @76!
8,-,X/25,!7B!,5B-BC@5/-!/23!,XB->7@B2/8.!7A,B8.$!;<,8@5/2!(/7>8/-@67!$$$#99J:I99:F$!

T8@<,0! 4$! N$! HGG9$! N-/27! 678/7,C@,60! X,C,7/7@B2! U8B5,66,60! /23! ,5B6.67,<! U8BU,87@,6$!
R@-,.0!)A@5A,67,80!R,67!*>66,_$!

]N%))0!HG9G$!a]@CA!N-/@26!%,C@B2/-!)-@</7,!),27,8I!%@M-,0!)D!bGOQGP9c$d!e/55,66,3!B2!O!
4>-.!HG9Gf!gA77UVhh???$AU855$>2-$,3>h5C@I=@2h5-@iU,8-i-@=h5-@S;#($U-j5BQGP9k!!

#2B>.,0!%$!*$0!/23!K$!L@-</2!9::O$!)B2X,8C,25,!/23!3@X,8C,25,!BM!B-3IM@,-3!X,C,7/7@B2!
/M7,8!99!.8!BM!2@78BC,2!/33@7@B2$!&5B-BC.!'"#9[QHI9[[Q$!

4BA267B2,0!4$!'$0!L$!($!]B--@2C6?B87A0!'$!*$!)A/U@20!/23!S$!)$!S/5E$!)A/2C,6!@2!M@8,!8,C@<,!
=8,/E! 7A,! -,C/5.! -B5E! B2! 6>55,66@B2/-! 78/Z,57B8@,6! @2! ;-/6E/2! =B8,/-! MB8,67$! T-B=/-!
)A/2C,!+@B-BC.!$"#9H[9I9H:O$!

\@8<6,0! %$! K$0! /23! +$! &$! (B87B2! 9:[O$! )B<U/8@6B2! BM! 7A,! 8,M,8,25,! >2@7!<,7AB3! /23!
3@<,26@B2/-! /2/-.6@6I<,7AB36! MB8! H! -/8C,! 6A8>==.! 6U,5@,6! @2! 7A,! )//7@2C/!?BB3-/236$!
4B>82/-!BM!%/2C,!S/2/C,<,27!&!#FHOIFH[$!

\-,@Z20!K$!HGGP$!)/2!,67/=-@6A<,27!5A/8/57,8@67@56!,_U-/@2!7A,!UBB8!5B-B2@^/7@B2!6>55,66!
BM! -/7,! 6>55,66@B2/-! C8/66-/23! 6U,5@,6! B2! ,_I/8/=-,! -/23j! %,67B8/7@B2! &5B-BC.!$$#9P9I
9P[$!

\-,@Z20!K$0!R$! 4B,2Z,0! /23!S$! 4$! \8BUMM!9::Q$!N/77,826! @2! 6U,5@,6! 5B<UB6@7@B2!BM! /8/=-,!
M@,-3!=B>23/8.!X,C,7/7@B2$!;57/!+B7/2@5/!(,,8-/23@5/!)"#9QOI9:H$!

1/>,28B7A0!R$!\$0!]$!R$!]>270!K$!S$!*?@M70!/23!4$!*$!*@2CA!9:[J$!&67@</7@2C!/=BX,C8B>23!
2,7! U8@</8.! U8B3>57@B2! @2! C8/66-/236! I! /! 6@<>-/7@B2! /UU8B/5A$! &5B-BC@5/-! SB3,--@2C!
&&#H:QIP9F$!

1>-B?0! S$! &$! HGGF$! %,67B8/7@B2! @2! )/-@MB82@/l6! @2-/23! C8/66-/236V! 7A,! 8B-,! BM! U8@B8@7.!
,MM,576!/23!</2/C,<,27!678/7,C@,6!@2!,67/=-@6A@2C!2/7@X,!5B<<>2@7@,60!/23!7A,!/=@-@7.!BM!
2/7@X,! C8/66,6! 7B! 8,6@67! @2X/6@B2! =.! 2B2I2/7@X,! C8/66,6$! W2@X,86@7.! BM! )/-@MB82@/0! K/X@60!
);$!



! "$!

S/.,80! ;$! 1$0! /23! S$! %@,7E,8E! HGGF$! LA,! 3.2/<@5! 8,C@<,! 5B25,U7! MB8! ,5B6.67,<!
</2/C,<,27!/23!8,67B8/7@B2$!+@B65@,25,!()#9G9PI9GHG$!

S51,23B20!L$0!/23!&$!'$!%,3,27,!9::G$!*>55,66@B2!U/77,826!MB--B?@2C!6B@-!3@67>8=/25,!@2!
/!6/C,=8>6A!67,UU,!5B<<>2@7.$!D,5B-BC@/!!(#H:PIPGG$!

S51,23B20!L$0!/23!&$!'$!%,3,27,!9::9$!(@78BC,2!/23!UAB6UAB8>6!,MM,576!B2!6,5B23/8.!
6>55,66@B2!3.2/<@56!B2!/!6,<@/8@3!6/C,=8>6A!6@7,$!&5B-BC.!'%#HG9JIHGHF$!

D3><0!&$!N$!9:J:$!*78/7,C.!BM!,5B6.67,<!3,X,-BU<,27$!*5@,25,!$")#HJHIm$!

D-6B20! %$! ;$0! 4$! \$! TB8,60! K$! L$! +BB7A0! /23! T$! &$! *5A></2! HGGG$! *>@7/=@-@7.! BM! 6A8>=!
,67/=-@6A<,27!B2!R.B<@2C!<@2,3! -/236! 8,5-/@<,3! MB8!?@-3-@M,!A/=@7/7$!R,67,82!(B87A!
;<,8@5/2!(/7>8/-@67!"+#QQI:H$!

N/-<,80!S$! ;$0! %$! '$! ;<=8B6,0! /23! ($! 1$! NBMM! 9::Q$! &5B-BC@5/-! 7A,B8.! /23! 5B<<>2@7.!
8,67B8/7@B2!,5B-BC.$!%,67B8/7@B2!&5B-BC.!(#H:9IPGG$!

n>,7@,80! '$0! ;$! LA,=/>-70! /23! *$! 1/XB8,-! HGGQ$! N-/27! 78/@76! @2! /! 67/7,! /23! 78/26@7@B2!
M8/<,?B8E! /6! </8E,86! BM! ,5B6.67,<! 8,6UB26,! 7B! -/23I>6,! 5A/2C,$! &5B-BC@5/-!
SB2BC8/UA6!''#PPIOH$!

*7,X,26B20!+$!;$0! L$!S51,23B20!/23!&$! '$!%,3,27,!HGGG$!&MM,576!BM! 6B@-! M><@C/7@B2!/23!
6,,3@2C! 8,C@<,6! B2! 6,5B23/8.! 6>55,66@B2! @2! /! 6,<@/8@3! 6A8>=-/23$! ;8@3! *B@-! %,6,/85A!
/23!%,A/=@-@7/7@B2!$)#[QI::$!

L/26-,.0! ;$! T$! 9:PO$! LA,! >6,! /23! /=>6,! BM! X,C,7/7@B2/-! 5B25,U76! /23! 7,8<6$! &5B-BC.!
$"#H[FIPGQ$!

L,<U,87B20! "$! S$! HGGF$! ;66,<=-.! 8>-,6! /23! 8,67B8/7@B2! ,5B-BC.! =8@3C@2C! 7A,! C/U!
=,7?,,2!7A,B8.!/23!U8/57@5,$!#6-/23!N8,660!R/6A@2C7B20!K)$!

L@-</20! K$! 9::J$! +@B3@X,86@7.V! NBU>-/7@B2! X,86>6! ,5B6.67,<! 67/=@-@7.$! &5B-BC.! ''#POGI
PJP$!

L@-</20!K$!9:[[$!N-/27!678/7,C@,6!/23!7A,!3.2/<@56!/23!678>57>8,!BM!U-/27!5B<<>2@7@,6$!
N8@25,7B2!W2@X,86@7.!N8,660!N8@25,7B20!($4$!

LB?0! N$! T$0! /23! ;$! 1/^,2=.$! HGG9$! )B<U,7@7@B2! /23! 6>55,66@B2! @2! U/67>8,6$! );+#! N>=0!
R/--@2CMB830!W\$!

W*K;! bW$! *$! K,U/87<,27! BM! ;C8@5>-7>8,c! 9:[H$! *B@-! 6>8X,.! BM! %@B! +-/25B! )B>27.! /8,/0!
)B-B8/3B$!W$!*$!K,U/87<,27!BM!;C8@5>-7>8,0!*B@-!)B26,8X/7@B2!*,8X@5,0!R/6A@2C7B20!K$)$!



! "%!

R/77,860! S$! &$0! L$! 1$! S5-/6A0! )$! 1$! ;-38@3C,0! /23! %$! S$! +8@CA/<! HGGH$! LA,! ,MM,57! BM!
X,C,7/7@B2! 678>57>8,! B2! U8,3/7@B2! BM! /87@M@5@/-! T8,/7,8! */C,IT8B>6,! 2,676$! &5B65@,25,!
*VP9FIP9:$!

R,@A,80! &$0! /23! N$! ;$! \,33.$! 9:::$! &5B-BC@5/-! /66,<=-.! 8>-,6! U,86U,57@X,60! /3X/25,60!
8,78,/76$!)/<=8@3C,!W2@X,86@7.!N8,660!)/<=8@3C,0!W$\$!

YB/E><0!4$!K$!9:[F$!W6,!BM!;87,<@6@/!/23!)A8.6B7A/<2>6!=.!U8B2CAB826$!N/C,6!9QJI9[G$!
*.<UB6@><! B2! 7A,! =@B-BC.! BM! ;87,<@6@/! /23! )A8.6B7A/<2>6$! W*K;! 'B8,67! *,8X@5,0!
#27,8<B>27/@2!%,6,/85A!*7/7@B20!N8BXB0!WL$!

YB>2C0! L$! N$0! 4$! S$! )A/6,0! /23! %$! L$! ]>33-,67B2! HGG9$! )B<<>2@7.! 6>55,66@B2! /23!
/66,<=-.V! 5B<U/8@2C0! 5B278/67@2C! /23! 5B<=@2@2C! U/8/3@C2<6! @2! 7A,! 5B27,_7! BM!
,5B-BC@5/-!8,67B8/7@B2$!&5B-BC@5/-!%,67B8/7@B2!$*#OI9[$!

YB>2C0!L$!N$0!K$!;$!N,7,86,20!/23!4$! 4$!)-/8.!HGGO$!LA,!,5B-BC.!BM! 8,67B8/7@B2V!A@67B8@5/-!
-@2E60!,<,8C@2C!@66>,6!/23!>2,_U-B8,3!8,/-<6$!&5B-BC.!1,77,86!!#JJHIJQP$!



! "&!

!
!
!
!
!

N;%L!'DW%!

*WSS;%Y!D'!';)LD%*!;''&)L#(T!&)D*Y*L&S!K&"&1DNS&(L!D'!;!*;T&+%W*]!
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!
! *7>3@,6! ,_/<@2@2C! 7A,! M/57B86! 7A/7! 5B278B-! U-/27! /23! <@58B=@/-! 6>55,66@B2! /8,!

58@7@5/-! @2!3,X,-BU@2C!/!C8,/7,8!>23,867/23@2C!BM!AB?!,5B6.67,<6!3,X,-BU$! !LA@6! 67>3.!

,_/<@2,3! U-/27! /23! <@58B=@/-! 5B<<>2@7.! 3,X,-BU<,27! @2! 2B87A?,67! )B-B8/3B! @2! /!

8,C@B2!M8,`>,27-.!@<U/57,3!=.!,2,8C.!,_78/57@B2!/57@X@7@,6$!!;-7AB>CA!<B67!,_U,8@<,276!

BM! 7A@6! 2/7>8,! B55>8! BX,8! 6AB87! 7@<,! U,8@B36! b#2B>.,! m! ! L@-</20! 9::Oc0! 7A@6! 67>3.!

8,X@6@7,3!,_U,8@<,276!67/87,3!@2!7A,!<@3!9:[G6!7B!>23,867/23!AB?!5B<<B2!8,67B8/7@B2!

U8/57@5,6! /MM,57! U-/27! /23! <@58B=@/-! 5B<<>2@7@,6! /M7,8! 7?B! 3,5/3,6! BM! ,5B6.67,<!

3,X,-BU<,27$! ! LA,! 8,67B8/7@B2! U8/57@5,6! ,_U-B8,3! @2! 7A,6,! ,_U,8@<,276! @25->3,3!

/33@7@B2!BM!-@<@7@2C!6B@-!2>78@,2760!2@78BC,2!b(c!/23!UAB6UAB8>6!bNc0!@<<B=@-@^/7@B2!BM!(!

7A8B>CA! 5/8=B2! /33@7@B20! /23! 7A,! @<U/57! BM! 6,,3! /33@7@B2! B2! -B2CI7,8<! 5B<<>2@7.!

3,X,-BU<,27$!

! *@<@-/8!7B!@2@7@/-!M@23@2C6!b)/8U,27,8!,7!/-$0!9::Go!S51,23B2!m!!%,3,27,0!9::9c0!#!

MB>23!7A/7!/33@7@B2!BM!(!6-B?,3!U-/27!5B<<>2@7.!3,X,-BU<,27!7A8B>CA!7A,!U8B<B7@B2!

BM! /22>/-! U-/27! 6U,5@,60! =>7! /33@7@B2! BM! N! A/3! -@77-,! ,MM,57$! ! ]B?,X,80! 7A,! 5B>U-,3!

/33@7@B2!BM!(!/23!N!M>87A,8!@<U,3,3!U-/27!6>55,66@B2!=.!,25B>8/C@2C!7A,!U8B3>57@B2!BM!

7A,!@2X/6@X,!/22>/-!C8/66!!"#$%&'()*(#"%$!1$!!;33@7@B2/--.0!7A,!8/7@B!BM!M>2C/-V!=/57,8@/-!

=@B</66!@2!7A,!6B@-0!/2!@23@5/7B8!BM!<@58B=@/-!6>55,66@B2/-!3,X,-BU<,27!bX/2!3,8!R/-!,7!

/-$0! HGGJo! ]/88@60! HGG:c0! ?/6! -B?,8! @2! 7A,! (! /23! (! p! N! /33@7@B2! 78,/7<,2760! M>87A,8!

3,<B2678/7@2C!7A,!@<U/57!BM!7A,6,!2>78@,276!B2!,5B6.67,<!3,X,-BU<,27$!!LA,6,!8,6>-76!

6>UUB87! B7A,8! 67>3@,6! 7A/7! A/X,! 6AB?2!2>78@,27! /33@7@B2! 6-B?6! 7A,! 8/7,! BM! ,5B6.67,<!



! ""!

6>55,66@B2! b'B67,8! m! T8B660! 9::[o! q@2E! m! ;--,20! 9::[o! ]B-<,60! HGG9c$! ! K@MM,8,25,6! @2!

U-/27! 5B<<>2@7.! 8,6UB26,! =,7?,,2! (! /23! N! /33@7@B2! 6AB?! 7A/7! 7A@6! ,5B6.67,<! @6!

@2@7@/--.!(!-@<@7,30!=>7!/M7,8!(!/33@7@B20!7A,!,5B6.67,<!=,5B<,6!N!-@<@7,3$!!;33@7@B2!BM!(!

/23!N!7BC,7A,8!M>87A,8!@<U,3,3!5B<<>2@7.!3,X,-BU<,270!3,<B2678/7@2C!7A/7!2,@7A,8!(!

2B8!N!U8B<B7,!U-/27!5B<<>2@7.!6>55,66@B2!/23!@-->678/7@2C!1@,=@Cl6!1/?!BM!7A,!S@2@<><!

b]BBE,80!9:9Qc$!

! RA@-,!B2,!67>3.!6AB?,3!7A/7!2@78BC,2!/33@7@B2!3,58,/6,3!7A,!8/7,!BM!,5B6.67,<!

6>55,66@B20!/!6,5B23!67>3.!,_/<@2,3!AB?!5B<<>2@7@,6!8,6UB23!7B!3,58,/6,3!2@78BC,2!

/X/@-/=@-@7.$! ! *B@-! 2@78BC,2! 5/2! =,! @<<B=@-@^,3! =.! 67@<>-/7@2C! 6B@-! <@58B=@/-! C8B?7A!

7A8B>CA!M8,`>,27!/33@7@B2!BM!/!-/=@-,!5/8=B2!6B>85,0!6>5A!/6!6>58B6,!bSB8C/20!9::Fo!q@2E!

m!!;--,20!9::[c$! ! #2@7@/-! @2X,67@C/7@B26!MB>23!7A/7!@<<B=@-@^/7@B2!BM!6B@-!(!@258,/6,3!7A,!

8/7,!BM!U-/27!5B<<>2@7.!3,X,-BU<,27!bS51,23B2!m!!%,3,27,0!9::Hc$!;M7,8!7?B!3,5/3,6!

BM! 5B<<>2@7.! 3,X,-BU<,270! 7A@6! ,MM,57!?/6! 2B! -B2C,8! /UU/8,27$! ]B?,X,80! 6B@-! M>2C/-!

3,X,-BU<,27!?/6!C8,/7,8!/6!/!8,6>-7!BM!7A@6!78,/7<,270!6AB?@2C!7A/7!7A,!6B@-!<@58B=@/-!

5B<<>2@7.!?/6!/MM,57,3!=.!8,3>57@B26!@2!6B@-!(!7A8B>CA!6>58B6,!/33@7@B20!=>7!?/6!2B7!

-@2E,3!7B!U-/27!5B<<>2@7.!6>55,66@B2$!!LA@6!</.!=,!,_U-/@2,3!=.!5B26@3,8@2C!7A,!8B-,!BM!

U8@B8@7.! ,MM,570! ?A@5A! ,_U-/@26! 7A/7! 7A,! B83,8! /23! 7@<@2C! BM! 6,,3! /88@X/-! /23!

,67/=-@6A<,27! 678B2C-.! @2M->,25,! M>7>8,! X,C,7/7@B2! 5B<UB6@7@B2! b+,-.,/! m! ! 1/25/67,80!

9:::o! YB>2C! ,7! /-$0! HGG9c$! ! ;7! 7A,! =,C@22@2C! BM! 7A@6! 67>3.0! 7A,6,! 8,6,/85A! U-B76!?,8,!

6,,3,3!?@7A! /!<@_! BM! ,/8-.! /23! -/7,! 6,8/-! 6U,5@,6! 5B<<B2! 7B! 7A,! 8,C@B2$! ! *B@-!(!</.!

A/X,!,_,87,3!/!678B2C,8!6,-,57@B2!U8,66>8,!,/8-.!@2!6>55,66@B2/-!3,X,-BU<,270!?A@-,!7A,!



! "(!

5B<<B2! U8BU/C>-,! 6B>85,! /X/@-/=-,! /58B66! 7A,! 67>3.! </.! A/X,! 3,7,8<@2,3! 7A,!

X,C,7/7@B2!5B<<>2@7.!678>57>8,!-/7,8!@2!6>55,66@B2$!

! ;!7A@83!67>3.!M>87A,8!,_/<@2,3!7A,!5B25,U7!BM!U8@B8@7.!,MM,57!=.!B=6,8X@2C!AB?!

U-/27! 5B<<>2@7@,6! 3,X,-BU! @2! 8,6UB26,! 7B! 3@MM,8,27! 6,,3!<@_,6$! ! 'B--B?@2C! /! UA.6@5/-!

3@67>8=/25,0! /8,/6!?,8,! 6,,3,3!?@7A! ,@7A,8! /!<@_! BM! ,/8-.! 6,8/-! 6U,5@,60! 5B26@67@2C! BM!

2@78BUA@-@5! C8/66,6! /23! MB8=6! /23! <@3! 6,8/-! 6A8>=60! B8! /! <@_! BM! -/7,! 6,8/-! 6U,5@,60!

5B26@67@2C!BM!U,8,22@/-! C8/66,6! /23! MB8=6! /23! -/7,! 6,8/-! 6A8>=6$! !;M7,8! 7?B!3,5/3,6!BM!

5B<<>2@7.! 3,X,-BU<,270! </8E,3! 3@MM,8,25,6! ?,8,! B=6,8X,3! =,7?,,2! 7A,6,! 7?B!

78,/7<,276$!!LA,!,/8-.!6,8/-!6,,3!78,/7<,27!A/3!6@C2@M@5/27-.!<B8,!<@3!6,8/-!6A8>=6!/23!

,_B7@5! X,C,7/7@B20! ?A@-,! U,8,22@/-! C8/66,6! 3B<@2/7,3! 7A,! -/7,! 6,8/-! 6,,3! 78,/7<,27$!!

LA@6!U8BX@3,3!M>87A,8!,X@3,25,!MB8!7A,!8B-,!BM!U8@B8@7.!,MM,57!@2!3,7,8<@2@2C!7A,!678>57>8,!

BM!6U,5@,6!5B<UB6@7@B2$!!!

! LA,6,! 7A8,,! 67>3@,6! /@3! @2! 3,658@=@2C! -B2CI7,8<! 5B<<>2@7.! 3,X,-BU<,27! /23!

5A/8/57,8@^@2C!7A,!@<U/57!BM!8,67B8/7@B2!U8/57@5,6!@2!7A@6!8,C@B2!BM!7A,!?,67,82!W*$!!LA@6!

@2MB8</7@B2!5/2!/66@67!@2!7A,!3,X,-BU<,27!BM!/UU-@,3!</2/C,<,27!/UU8B/5A,60!6>5A!/6!

3,X,-BU<,27! BM! 8,67B8/7@B2! U-/26! 7B! U8B<B7,! 6U,5@M@5! ,5B-BC@5/-! 6,8X@5,60! @<U8BX,3!

6,-,57@B2! BM! 8,M,8,25,! /8,/60! /23! 3,X,-BU<,27! BM! @2MB8<,3! 8,C>-/7B8.! C>@3,-@2,60! /6!

?,--! /6! <B8,! 7A,B8,7@5/-! /UU8B/5A,6! 6>5A! /6! 7B! 7,67! 5>88,27! 7A,B8@,6! BM! 5B<<>2@7.!

6>55,66@B2!/23!3,X,-BU<,27!b+8/36A/?0!9::Go!N/-<,8!,7!/-$0!9::Qo!YB>2C!,7!/-$0!HGG9c$!!#!

MB>23!U-/27!5B<<>2@7.!5B<UB6@7@B2!7B!=,!678B2C-.!/MM,57,3!=.!@2@7@/-!U8BU/C>-,!6B>85,!

/M7,8!7?B!3,5/3,6!BM!5B<<>2@7.!3,X,-BU<,270!6>CC,67@2C!7A/7!6,,3!/33@7@B2!5B>-3!=,!

/2! @<UB87/27! 7BB-! @2! </2/C@2C! X,C,7/7@B2! 5B<<>2@7@,6! BX,8! -B2C! 7@<,! U,8@B36$!!



! ()!

S/2@U>-/7@2C!U8BU/C>-,!/X/@-/=@-@7.!BM!3,6@8,3!U-/27!6U,5@,6!5/2!/-7,8! 7A,!5B<<>2@7@,6!

/7! =B7A! 7A,! -@M,MB8<! /23! 6U,5@,6! -,X,-0! U8BX@3@2C! /2! @<UB87/27! /23! /MMB83/=-,! 7BB-! 7B!

<,,7!B=Z,57@X,6!MB8!2,5,66/8.!,5B6.67,<!6,8X@5,60!6>5A!/6!@258,/6,3!MB8/C,!U8B3>57@B20!

C8,/7,8! 6U,5@,6! 8@5A2,660! 3,5,/6,3! ,_B7@5! 6U,5@,6! U8B3>57@B20! 3,58,/6,3! ,8B6@B2!

UB7,27@/-0! B8! @<U8BX,3! A/=@7/7! 678>57>8,! /23! A,7,8BC,2,@7.$! ! ;33@7@B2/--.0! #! MB>23!

,-,X/7,3! 6B@-! (! 7B! 6@C2@M@5/27-.! 6-B?! 7A,! 8/7,! BM! 6>55,66@B2! /23! -,/3! 7B! U,86@67,25,! BM!

,_B7@5!6U,5@,6$!!;33@7@B2!BM!(!6AB>-3!2B7!=,!/!7,5A2@`>,!/UU-@,3!7B!7A,6,!8,C@B26!>2-,66!

7A,!/@<!BM!</2/C,<,27!@6!7B!E,,U!7A,!5B<<>2@7.!@2!/2!,/8-.!6,8/-!67/7,0!/6!7A,!,MM,576!

/8,! -B2CI-@X,3$! !]B?,X,80! @M! 6B@-!(! -,X,-6!/8,! @2@7@/--.!A@CA0! @<<B=@-@^/7@B2!BM!(! 7A8B>CA!

5/8=B2!/33@7@B2!</.!@258,/6,!7A,!8/7,!BM!6>55,66@B2!/23!U8BX@3,!6AB87I7,8<!8,3>57@B26!

@2! ,_B7@5! 6U,5@,6$! ! )B>U-@2C! 7,5A2@`>,6! 7B! @<<B=@-@^,! (! /23! @258,/6,! U8BU/C>-,!

/X/@-/=@-@7.!BM!-B?!(I>6,!U-/27!6U,5@,6!bN,88.!,7!/-$0!HG9Gc!5B>-3!=,!/2!@<UB87/27!<,7AB3!

7B!</2/C,!MB8!67/=-,!-/7,!6,8/-!U-/27!5B<<>2@7@,6!@2!7A@6!8,C@B2$!



! (*!

!

!
!
!
!

%&'&%&()&*!
!
+,-.,/0!1$!%$0!/23!4$!1/25/67,8!9:::$!;66,<=-.!8>-,6!?@7A@2!/!5B27@2C,27!,5B-BC.$!D@EB6!
!"#FGHIF9J$!

+8/36A/?0!;$!K$!9::G$!LA,!8,5-/</7@B2!BM!3,8,-@57!-/23!/23!7A,!,5B-BC.!BM!,5B6.67,<6$!
N/C,6!OPIQF!@2!R$!%$!4B83/2!#@@0!S$!&$!T@-U@2!/23!4$!K$!;=,80!,3@7B86$!%,67B8/7@B2!,5B-BC.V!
/!6.27A,7@5!/UU8B/5A!7B!,5B-BC@5/-!8,6,/85A$!)/<=8@3C,!W2@X,86@7.!N8,660!(,?!YB8E$!

)/8U,27,80! ;$! L$0! 4$! )$! SBB8,0! &$! '$! %,3,27,0! /23! 4$! )$! *7/8E! 9::G$! N-/27! 5B<<>2@7.!
3.2/<@56! @2! /! 6,<@/8@3! ,5B6.67,<! @2! 8,-/7@B2! 7B! 2>78@,27! /33@7@B2! MB--B?@2C! /! </ZB8!
3@67>8=/25,$!N-/27!/23!*B@-!$%"#:9I::$!

K@LB<</6B0!;$0!/23!1$!R$!;/866,2!9:[:$!%,6B>85,!</2@U>-/7@B26!@2!2/7>8/-!X,C,7/7@B2!I!
;!8,X@,?$!",C,7/7@B!!)#:IH:$!

'B67,80!+$!1$0!/23!\$!1$!T8B66!9::[$!*U,5@,6!8@5A2,66!@2!/!6>55,66@B2/-!C8/66-/23V!&MM,576!BM!
2@78BC,2!,28@5A<,27!/23!U-/27!-@77,8$!&5B-BC.!'*VHO:PIHJGH$!

]/88@60! 4$! HGG:$! *B@-! <@58B=@/-! 5B<<>2@7@,6! /23! 8,67B8/7@B2! ,5B-BC.V! '/5@-@7/7B86! B8!
MB--B?,86j!*5@,25,!&%(#OQPIOQF$!

]B-<,60!N$!S$!HGG9$!*A8>=-/23!8,67B8/7@B2!MB--B?@2C!?BB3.!/-@,2! @2X/6@B2!/23!<@2@2CV!
&MM,576!BM! 7BU6B@-!3,U7A0!6,,3!6B>85,0!/23! M,87@-@^,8!/33@7@B2$!%,67B8/7@B2!&5B-BC.!*VQ9I
[F$!

]BBE,80! ]$! K$! 9:9Q$! 1@,=@Cr6! -/?! BM! 7A,! <@2@<><! @2! 8,-/7@B2! 7B! C,2,8/-! =@B-BC@5/-!
U8B=-,<6$!*5@,25,!)"#9:QIHGF$!

#2B>.,0!%$!*$0!/23!K$!L@-</2!9::O$!)B2X,8C,25,!/23!3@X,8C,25,!BM!B-3IM@,-3!X,C,7/7@B2!
/M7,8!99!.8!BM!2@78BC,2!/33@7@B2$!&5B-BC.!'"#9[QHI9[[Q$!

S5-,23B20!L$0! /23!&$! '$!%,3,27,!9::9$!(@78BC,2!/23!UAB6UAB8>6!,MM,576!B2! 6,5B23/8.!
6>55,66@B2!3.2/<@56!B2!/!6,<@/8@3!6/C,=8>6A!6@7,$!&5B-BC.!'%#HG9JIHGHF$!

S5-,23B20! L$0! /23! &$! '$! %,3,27,! 9::H$! &MM,576! BM! 2@78BC,2! -@<@7/7@B2! B2! 6U,5@,6!
8,U-/5,<,27!3.2/<@56!3>8@2C!,/8-.!6,5B23/8.!6>55,66@B2!B2!/!6,<@/8@3!6/C,=8>6A!6@7,$!
D,5B-BC@/!*$#P9HIP9Q$!



! (+!

SB8C/20! 4$! N$! 9::F$! *B@-! @<UBX,8@6A<,27V! /! -@77-,! E2B?2! 7,5A2@`>,!AB-36! UB7,27@/-! MB8!
,67/=-@6A@2C!U8/@8@,$!%,67B8/7@B2!S/2/C,!(B7,6!$%#OOIOJ$!

N/-<,80!S$! ;$0! %$! '$! ;<=8B6,0! /23! ($! 1$! NBMM! 9::Q$! &5B-BC@5/-! 7A,B8.! /23! 5B<<>2@7.!
8,67B8/7@B2!,5B-BC.$!%,67B8/7@B2!&5B-BC.!(#H:9IPGG$!

N,88.0!1$!T$0!K$!S$!+-><,27A/-0!L$!;$!SB2/5B0!S$!R$!N/65AE,0!/23!&$!'$!%,3,27,!HG9G$!
#<<B=@-@^@2C!2@78BC,2!7B!5B278B-!U-/27!@2X/6@B2$!D,5B-BC@/!$"&#9PIHF$!

"/2!K,8!R/-0!;$0!4$!;$!"/2!",,20!R$!*</270!]$!L$!*$!+B65AE,80!4$!+-B,<0!N$!\/83B-0!R$!]$!
"/2! K,8! N>77,20! /23! R$! K,! +B,8! HGGJ$! '>2C/-! =@B</66! 3,X,-BU<,27! @2! /!
5A8B2B6,`>,25,!BM!-/23!/=/23B2<,27$!*B@-!+@B-BC.!m!+@B5A,<@678.!&!#O9IJG$!

YB>2C0! L$! N$0! 4$! S$! )A/6,0! /23! %$! L$! ]>33-,67B2! HGG9$! )B<<>2@7.! 6>55,66@B2! /23!
/66,<=-.V! 5B<U/8@2C0! 5B278/67@2C! /23! 5B<=@2@2C! U/8/3@C2<6! @2! 7A,! 5B27,_7! BM!
,5B-BC@5/-!8,67B8/7@B2$!&5B-BC@5/-!%,67B8/7@B2!$*#OI9[$!

q@2E0!L$!;$0!/23!S$!'$!;--,2!9::[$!LA,!,MM,576!BM!B8C/2@5!/<,23<,276!B2!7A,!8,67B8/7@B2!
BM!/!3@67>8=,3!5B/67/-!6/C,!658>=!A/=@7/7$!%,67B8/7@B2!&5B-BC.!"#OHIO[$!



! (#!

!

!
!
!

;NN&(K#)&*!
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2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G$P!bG$Pc! G!bGc! G!bGc!

+2"#6/"#-'
*"0&(.(%$''

2'$34'
G$J!
bG$Jc!

PO$J!
b9F$Hc!

G$:!
bG$Oc!

:$9!
bF$Gc!

9F$F!
b[$Jc!

J$P!
bJ$Pc!

9$F!b9$Pc!

+5/&&%$'
.5/&&#01)&'

2'$34'
J$O!
bH$Hc!

O$[!bG$Pc!
H$Q!
b9$Hc!

J$G!
b9$Oc!

O$Q!bH$Pc!
P$Q!
bG$[c!

G$[!bG$Fc!

+"()$0&0.'''
70507#50.'

2'$34' G!bGc! G$H!bG$Hc! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

+"()$0&0.'''
7"0201.'

2'$34' G!bGc! G$9!bG$9c! G!bGc! G!bGc! G$H!bG$Hc! G!bGc! G!bGc!

+".80&'''
6)-1%50-.'

2'$34'
G$H!
bG$Hc!

G!bGc!
G$F!
bG$Fc!

G!bGc! G!bGc!
G$H!
bG$Hc!

G!bGc!

+"()$0&0.'
("01)-(.(.'

2'$34'
9P$9!
bF$Pc!

Q$O!bH$[c!
:$9!
bO$Gc!

P$H!
b9$9c!

[$H!b9$Jc!
J$[!
bP$Pc!

9Q$G!bJ$Fc!

+&(".2.5%&'
*,.$.)5)%*)'

2'$34' G!bGc! G!bGc!
H$H!
bH$Hc!

G$O!
bG$Oc!

G!bGc! G!bGc! G!bGc!

+&(".2.5%&'
*#-9.55."0%&'

2'$34'
G$9!
bG$9c!

G!bGc! G!bGc!
9$9!
bG$:c!

G$H!bG$Hc!
G$9!
bG$9c!

G$J!bG$Hc!

+&(".2.5%&'
6%"&,00''

2'$34'
G$H!
bG$Hc!

G!bGc! G!bGc! G!bGc! G$H!bG$9c! G!bGc! G$P!bG$9c!

!"#$%&'''''
0-)"$0&'

2'$34' G!bGc! O$Q!bP$Fc! G!bGc! G!bGc! 9$9!b9$9c! G!bGc! G!bGc!

!"#$%&'''
()*(#"%$'

2'$34'
99$:!
bO$Oc!

9H$O!
bO$Gc!

F$G!
bH$9c!

9F$H!
bJ$Oc!

:$P!bF$Jc!
J$Q!
bP$[c!

G$Q!bG$Oc!

:.&(055);.'
.-2%&(07#50.'

2'$34' G!bGc! 9$G!bG$:c! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

:.&(055);.'
50-."007#50.'

2'$34' G!bGc! G!bGc! G!bGc!
G$P!
bG$Hc!

G!bGc! G!bGc! G!bGc!

:,"/&#(,.$-%&'
90&*01075#"%&'

2'$34'
9H$:!
bF$Gc!

9$H!bG$Qc!
G$O!
bG$Fc!

9J$[!
bO$:c!

F$9!bP$Qc!
9$F!
b9$Fc!

G$H!bG$9c!

:")60&'
.**%$0-.(.'

2'$34' G!bGc! G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G!bGc! G!bGc!

:"/6(.-(,.'
75.9#*%5.(.'

2'$34' G!bGc! G$9!bG$9c! G!bGc!
G$O!
bG$Fc!

G!bGc!
G$9!
bG$9c!

9$G!bG$Oc!

!



! *)"!

;UU,23@_!O!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

=)56,0-0%$'
-%((.550.-%$'

2'$34' G!bGc! G!bGc! G!bGc!
G$9!
bG$9c!

G$9!bG$9c! G!bGc! G!bGc!

=)&*%".0-0.'
60--.(.'

2'$34' G!bGc! G$9!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

=)&*%".0-0.'
&#6,0.'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc!

>5/$%&''
)5/$#01)&'

2'$34' G!bGc! G$:!bG$Fc! G!bGc! G!bGc! G$J!bG$Pc! G!bGc! 9$H!bG$Jc!

>5/$%&''''''
25.%*%&'

2'$34' G!bGc! G!bGc!
G$J!
bG$Jc!

G$[!
bG$[c!

G!bGc! G!bGc! G!bGc!

>5/$%&'
5.-*)#5.(%&''

2'$34'
H$O!
bH$Oc!

P$G!bP$Gc!
9Q$P!
b:$Oc!

G!bGc! 9$H!b9$Hc!
G$P!
bG$Hc!

9$H!b9$Gc!

>5/$%&''''''''
")6)-&'

2'$34' G!bGc! G!bGc! G!bGc!
9$O!
b9$Oc!

F$J!bH$Hc!
H$G!
b9$:c!

G!bGc!

>5/$%&'
(".*,/*.%5%&'

2'$34' G!bGc! G$Q!bG$Oc!
99$[!
bQ$9c!

9$F!
b9$Pc!

H$G!bH$Gc!
P$H!
b9$:c!

9$H!b9$Hc!

>"/&0$%$'
.&6)"%$'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c!

>"02)"#-'
)-2)5$.--00'

2'$34'
G$9!
bG$9c!

G!bGc! G!bGc!
G$F!
bG$Hc!

G$H!bG$9c! G!bGc! 9$H!bG$Pc!

>"0*.$)"0.'
-.%&)#&.'

2'$34'
PJ$9!
b:$[c!

9F$O!
bO$Gc!

P$H!
bH$Jc!

9Q$J!
bJ$Gc!

9:$O!
bO$Gc!

O$O!
bH$Oc!

G!bGc!

?)&(%*.'''
8")90605.'

2'$34' G!bGc! G!bGc! G!bGc!
G$9!
bG$9c!

G$[!bG$[c! G!bGc! 9!b9c!

@"0-1)50.'
&R%.""#&.'

2'$34' G!bGc! G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G!bGc! G!bGc!

@%(0)"")A0.'
&."#(,".)'

2'$34'
P$:!
b9$:c!

9$G!bG$Oc!
G$O!
bG$Oc!

H$F!
b9$Gc!

9$9!bG$[c!
G$Q!
bG$Pc!

G$9!bG$9c!

B)1/&."%$'
8#").5)'

2'$34' G!bGc! 9$9!b9$9c!
9$Q!
b9$Qc!

G!bGc! 9$H!b9$Hc!
G$H!
bG$Hc!

G$H!bG$Hc!

B)&6)"#&(06.'
*#$.(.'

2'$34'
99$:!
bF$[c!

9H$P!
bO$Hc!

HH$H!
bO$9c!

[$H!
bP$Pc!

9[$G!
bP$9c!

PH$[!
b[$Gc!

P$Q!b9$9c!

B#"1)%$''
;%8.(%$'

2'$34'
G$J!
bG$Oc!

G$O!bG$Oc! G!bGc!
G$:!
bG$[c!

G$F!bG$Fc! G!bGc! G$O!bG$Pc!

C6#$#6&0&'
.22")2.(.'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c! G!bGc! G!bGc!

D#)5)"0.'
$.*".-(,.'

2'$34'
P$Q!
bH$Pc!

9$F!bG$:c!
9$Q!
bG$[c!

9$P!
b9$Hc!

P$H!bH$Pc!
H$P!
b9$Hc!

O$H!b9$9c!

!
!



! *)(!

;UU,23@_!O!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

E.66%5.'
#**01)-(.50&'

2'$34' G!bGc! G$O!bG$Fc! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

E.*(%*.'''''
&)""0#5.'

2'$34' G!bGc! G$9!bG$9c! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

E)/$%&''''
*0-)")%&'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!
9$9!
b9$9c!

G!bGc!

E)6010%$'
6)"7#50.(%$'

2'$34' G!bGc! G$9!bG$9c! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

E0-%$''''''''''
5)F0&00'

2'$34'
P$P!
bH$9c!

P$9!b9$[c!
P$J!
b9$Jc!

O$O!
bP$Hc!

O$P!bF$9c!
P$P!
bP$Pc!

G!bGc!

G.*,.)".-(,)".'
*.-)&*)-&'

2'$34'
G$9!
bG$9c!

G$J!bG$Oc!
G$Q!
bG$Qc!

G!bGc! 9$O!bG$:c! G!bGc! G!bGc!

G.*,.)".-(,)".'
2"0-1)50#01)&'

2'$34' G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G$9!bG$9c! G!bGc! G$H!bG$9c!

G)505#(%&'
#770*0-.50&'

2'$34' 9$9!b9c! G$O!bG$Fc! G!bGc!
G$9!
bG$9c!

G!bGc!
G$9!
bG$9c!

G!bGc!

H6%-(0.'
6#5/.*.-(,.'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c! G!bGc! G$9!bG$9c!

I.*J)".'''
$%5(05#8.(.'

2'$34' G!bGc! G!bGc!
G$H!
bG$Hc!

G!bGc! G!bGc! G!bGc! G$H!bG$Hc!

I.&*#6/"%$'
&$0(,00'

2'$34'
9$J!
b9$Oc!

J$G!b9$Qc!
9[$[!
bQ$Jc!

9P$9!
b[$Qc!

9P$Q!
bF$Qc!

H:$F!
b:$Jc!

J$:!b9$Hc!

I)-&()$#-'
7")$#-(00'

2'$34' G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G!bGc! G!bGc! G!bGc!

I,5#<'''''''''''
,##100'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!
G$H!
bG$Hc!

P$Q!bH$Oc!

I0-%&''''''''''''
)1%50&'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c!

I#.'''''''''''''
&6)*0)&'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!
G$H!
bG$Hc!

G!bGc!

I#.'''''
7)-1)"50.-.'

2'$34' G!bGc! G!bGc!
G$H!
bG$Hc!

G!bGc! G!bGc! G!bGc! 9$Q!b9$Qc!

I#.'''''''''''
&)*%-1.'

2'$34'
P$Q!
bH$Oc!

9$P!bG$Qc!
F$F!
b9$Qc!

9$Q!
b9$Gc!

H$:!b9$Fc!
F$Q!
bH$9c!

Q$[!b9$:c!

I&)%1#"#)2-)"0.'
&60*.(.'

2'$34' G!bGc! G!bGc!
P$[!
bP$Pc!

G!bGc! 9$G!b9$Gc!
H$Q!
bH$Fc!

G!bGc!

K*,#)-*".$8)'
50-07#50.'

2'$34' G!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c! G!bGc! G!bGc!

!
!



! **)!

;UU,23@_!O!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

K0&/$8"0%$'
.5(0&&0$%$'

2'$34' G!bGc! H$9!bH$9c! G!bGc!
G$9!
bG$9c!

G!bGc! G!bGc! G!bGc!

K6,.)".5*).'
*#**0-).'

2'$34'
G$O!
bG$Pc!

O$H!bP$Hc!
9$G!
bG$Qc!

P$P!
b9$Pc!

P$[!bG$Qc!
O$J!
b9$Gc!

G$P!bG$Hc!

L.".<.*%$'
#770*0-.5)'

2'$34' G$9!bGc! G!bGc! G!bGc! G!bGc! G$9!bG$9c! G!bGc! G!bGc!

L,0-#6/"%$'
0-()"$)10%$'

2'$34'
G$H!
bG$Hc!

G!bGc! G!bGc! G!bGc! G!bGc! G!bGc! G$H!bG$Hc!

L".2#6#2#-'
1%80%&'

2'$34' G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G$F!bG$Fc!
G$O!
bG$Oc!

G!bGc!

L"07#50%$'
2/$-#*."6#-'

2'$34' G!bGc! G!bGc! G!bGc!
G$O!
bG$Hc!

G$H!bG$9c!
G$F!
bG$Hc!

G!bGc!

%-J-#F-''''''
2".&&'S'

2'$34' G!bGc! G$9!bG$9c! G!bGc! G!bGc! G!bGc! G!bGc! G!bGc!

%-J-#F-''''''
2".&&'4'

2'$34' G!bGc! G!bGc!
G$9!
bG$9c!

G!bGc! G!bGc! G!bGc! G!bGc!

%-J-#F-''''''
2".&&'Q'

2'$34' G!bGc! G!bGc! G!bGc!
G$O!
bG$Oc!

G!bGc! G!bGc! G!bGc!

' ' ! ! ! ! ! ! !

LB7/-!N-/27!
+@B</66!

2'$34'
99O!
b9Oc!

9HO!b:c! 99H!b:c!
99O!
b99c!

9H:!b9Hc!
9H9!
b9Jc!

JG!bFc!

1@77,8! 2B!3/7/!5B--,57,3!

!



! ***!

;UU,23@_!J$!!S,/2!/23!b67/23/83!,88B8c!BM!U8B3>57@B2!X/->,6!MB8!/--!6U,5@,6!,25B>27,8,3!@2!7A,!M><@C/7@B2!
/23!6,,3!<@_!67>3.!MB8!HGG:$! !L8,/7<,276!/7!7A,!M@867! -,X,-!BM!7A,!6U-@7I=-B5E!3,6@C2!?,8,!M><@C/7,3!/23!
2B2IM><@C/7,3$! !L8,/7<,276!/7!7A,!6,5B23!-,X,-!?,8,!/33@7@B2!BM!,/8-.!6,8/-!6,,30!/2!>26,,3,3!5B278B-0!
/23!/33@7@B2!BM!-/7,!6,8/-!6,,3$!!;2!>23@67>8=,3!8,M,8,25,!?/6!/-6B!@25->3,3$!!!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

+*,-.(,)"%$'
,/$)-#01)&'

2'$34'
G$:!!
bG$Jc!

9$9!!
bG$Qc!

G$J!!
bG$Fc!

9$G!!
bG$Qc!

G$P!!
bG$Hc!

H$G!!
b9$9c!

G$O!!
bG$Pc!

+*,-.(,)"%$'
5)(()"$.-00'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$H!!
bG$Hc!

G!!
bGc!

G!!
bGc!

+2"#6/"#-'
*"0&(.(%$''

2'$34'
J$O!!
bP$Jc!

HP$:!!
b9[$Hc!

P$H!!
bH$Pc!

O$G!!
bP$Jc!

J$F!!
bP$:c!

H$9!!
b9$Gc!

P$[!!
bH$Fc!

+2#&)"0&'''''
25.%*.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

+5/&&%$'
.5/&&#01)&'

2'$34'
H$P!!
b9$9c!

H$H!!
b9$9c!

G$:!!
bG$Fc!

H$[!!
bG$:c!

9$Q!!
bG$Fc!

H$P!!
bG$Jc!

G$9!!
bGc!

+"()$0&0.'
("01)-(.(.'

2'$34'
[$9!!
bH$Qc!

J$F!!
bH$:c!

F$:!!
bH$Fc!

9P$J!!
bP$:c!

P$O!!
bH$9c!

J$[!!
b9$Oc!

HO$F!!
bO$9c!

+&(".2.5%&'
*#-9.55."0%&'

2'$34'
G!!
bGc!

9$G!!
b9$Gc!

G!!
bGc!

9$G!!
bG$Jc!

G$H!!
bG$Hc!

G!!
bGc!

G$P!!
bG$Hc!

+&(".2.5%&'
6%"&,00''

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$J!!
bG$Fc!

!"#$%&'''''
0-)"$0&'

2'$34'
G$H!!
bG$Hc!

G!!
bGc!

G$O!!
bG$Oc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

!"#$%&'''
()*(#"%$'

2'$34'
P$F!!
b9$Oc!

F$J!!
bP$:c!

9$P!!
bG$Jc!

H$G!!
bG$[c!

H$G!!
b9$Gc!

9$Q!!
bG$:c!

G$9!!
bG$9c!

:.&(055);.'
.-2%&(07#50.'

2'$34'
G!!
bGc!

J$O!!
bO$:c!

G!!
bGc!

G!!
bGc!

9$J!!
b9$Oc!

G!!
bGc!

G!!
bGc!

:,"/&#(,.$-%&'
90&*01075#"%&'

2'$34'
P$O!!
b9$9c!

G$H!!
bG$Hc!

9$P!!
bG$[c!

J$H!!
b9$Oc!

P$P!!
bH$Gc!

G$F!!
bG$Pc!

G$9!!
bG$9c!

:")60&'
.**%$0-.(.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

:"/6(.-(,.'
75.9#*%5.(.'

2'$34'
G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G$[!!
bG$[c!

G$[!!
bG$Fc!

>5/$%&'
)5/$#01)&'

2'$34'
G$9!!
bG$9c!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

9$J!!
b9$Jc!

G!!
bGc!

G$Q!!
bG$Fc!

>5/$%&'
5.-*)#5.(%&''

2'$34'
G$9!!
bG$9c!

9$[!!
b9$Gc!

9Q!!
bJ$Fc!

G$P!!
bG$Hc!

G$F!!
bG$Hc!

9G$F!!
bP$Fc!

H$J!!
bG$[c!

>5/$%&''''''''
")6)-&'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

Q$O!!
bF$Hc!

G!!
bGc!

G$9!!
bG$9c!

>5/$%&'
(".*,/*.%5%&'

2'$34'
G!!
bGc!

G!!
bGc!

9$9!!
bG$Oc!

G!!
bGc!

G!!
bGc!

P$:!!
bH$Hc!

G$J!!
bG$Oc!

!



! **+!

;UU,23@_!J!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

>"/&0$%$'
.&6)"%$'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G$H!!
bG$9c!

>"02)"#-'''''
).(#-00'

2'$34'
G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G$9!!
bGc!

>"02)"#-'
)-2)5$.--00'

2'$34'
G$9!!
bG$9c!

G$9!!
bGc!

G$9!!
bG$9c!

G$H!!
bG$Hc!

G!!
bGc!

G$H!!
bG$Hc!

G$P!!
bG$9c!

>"0*.$)"0.'
-.%&)#&.'

2'$34'
9H$F!!
bH$Qc!

P$O!!
bG$Qc!

G$F!!
bG$Pc!

Q$9!!
bH$Gc!

[$J!!
bH$:c!

H$F!!
bG$:c!

G$J!!
bG$Fc!

?)&(%*.'''
8")90605.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

@%(0)"")A0.'
&."#(,".)'

2'$34'
9$G!!
bG$Qc!

G$F!!
bG$Fc!

9$H!!
bG$Qc!

9$H!!
bG$Oc!

G$:!!
bG$Fc!

G$9!!
bG$9c!

G$H!!
bG$9c!

B)1/&."%$'
8#").5)'

2'$34'
G!!
bGc!

G!!
bGc!

G$F!!
bG$Fc!

G!!
bGc!

G!!
bGc!

G$J!!
bG$Jc!

G!!
bGc!

B)&6)"#&(06.'
*#$.(.'

2'$34'
O$G!!
b9$[c!

H$O!!
b9$Pc!

9P$O!!
bO$Hc!

H$J!!
b9$Hc!

[$F!!
bP$9c!

:$O!!
bP$Pc!

H$[!!
b9$Pc!

O%-06)"%&'
&*#6%5#"%$'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

D#)5)"0.'
$.*".-(,.'

2'$34'
G$F!!
bG$Pc!

G$J!!
bG$Fc!

G$F!!
bG$Pc!

G!!
bGc!

9$:!!
bG$:c!

G$J!!
bG$Jc!

H$[!!
bG$Jc!

E0-%$''''''''''
5)F0&00'

2'$34'
9$Q!!
b9$Gc!

P$H!!
b9$Qc!

J$J!!
bP$Qc!

P$9!!
bH$[c!

P$H!!
bH$:c!

F$9!!
bH$Qc!

G!!
bGc!

G.*,.)".-(,)".'
*.-)&*)-&'

2'$34'
G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G.*,.)".-(,)".'
2"0-1)50#01)&'

2'$34'
G!!
bGc!

G!!
bGc!

G$Q!!
bG$Qc!

G!!
bGc!

G!!
bGc!

G$P!!
bG$Pc!

G!!
bGc!

G)505#(%&'
#770*0-.50&'

2'$34'
99$H!!
bJ$Qc!

J$H!!
bP$Jc!

G!!
bGc!

G$F!!
bG$Pc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G)10*.2#''''
&.(09.'

2'$34'
G$H!!
bG$9c!

G$O!!
bG$Fc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

P.&&)55.''''
90"01%5.'

2'$34'
G!!
bGc!

9$H!!
b9$9c!

G$J!!
bG$Oc!

G!!
bGc!

H$Q!!
b9$:c!

G$J!!
bG$Pc!

G$H!!
bG$Hc!

H6%-(0.'
6#5/.*.-(,.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$[!!
bG$Pc!

I.*J)".'''
$%5(05#8.(.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$F!!
bG$Fc!

I.&*#6/"%$'
&$0(,00'

2'$34'
G$9!!
bG$9c!

F$F!!
bH$Jc!

9G$:!!
b9$:c!

F$G!!
bP$Gc!

O$[!!
bH$Gc!

9O$[!!
bH$[c!

9$J!!
bG$Hc!

!
!



! **#!

;UU,23@_!J!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

I)-&()$#-'
7")$#-(00'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$H!!
bG$Hc!

I,5#<'''''''''''
,##100'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$O!!
bG$Oc!

G$9!!
bG$9c!

P$O!!
b9$:c!

I0-%&''''''''''''
)1%50&'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$[!!
bG$[c!

I#.'''''
7)-1)"50.-.'

2'$34'
O$Q!!
bO$Jc!

G$F!!
bG$Pc!

G$9!!
bGc!

9$Q!!
b9$Hc!

9$F!!
bG$Oc!

G$H!!
bG$9c!

J$O!!
bP$Gc!

I#.'''''''''''
&)*%-1.'

2'$34'
G!!
bGc!

G!!
bGc!

G$H!!
bG$9c!

G$H!!
bG$9c!

G$9!!
bG$9c!

G$H!!
bG$9c!

G$F!!
bG$Pc!

I&)%1#"#)2-)"0.'
&60*.(.'

2'$34'
G!!
bGc!

P$Q!!
bP$Qc!

:$P!!
bO$Hc!

9$J!!
b9$Jc!

O$[!!
bP$Fc!

99$O!!
bP$Gc!

H$:!!
bH$Qc!

K."*#8.(%&'
9)"$0*%5.(%&'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$H!!
bG$Hc!

K6,.)".5*).'
*#**0-).'

2'$34'
9$J!!
bG$[c!

P$[!!
bPc!

9$9!!
bG$Fc!

O$F!!
bH$Fc!

O$9!!
b9$[c!

H$:!!
b9$Pc!

G$J!!
bG$Pc!

L.".<.*%$'
#770*0-.5)'

2'$34'
G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

L,0-#6/"%$'
0-()"$)10%$'

2'$34'
9$9!!
b9$9c!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

L#F-&)-10.'
0-*.-.'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

L".2#6#2#-'
1%80%&'

2'$34'
G!!
bGc!

G$9!!
bG$9c!

G$H!!
bG$9c!

G!!
bGc!

G$Q!!
bG$Jc!

G$H!!
bG$9c!

G!!
bGc!

L"07#50%$'
2/$-#*."6#-'

2'$34'
G!!
bGc!

G!!
bGc!

G!!
bGc!

G$H!!
bG$9c!

G$O!!
bG$Hc!

G$P!!
bG$9c!

G$9!!
bG$9c!

%-J-#F-''''''
2".&&'T'

2'$34'
9$:!!
b9$:c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

%-J-#F-''''''
2".&&'U'

2'$34'
9$G!!
b9$Gc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

N)"8.&*%$'
(,.6&%&'

2'$34'
G!!
bGc!

G$9!!
bG$9c!

G$9!!
bG$9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

V02.1)-%&'
6.-0*%5.(%&'

2'$34'
G!!
bGc!

G!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$9!!
bG$9c!

G!!
bGc!

' ' ! ! ! ! ! ! !

LB7/-!N-/27!
+@B</66!

2'$34'
J:!!
bJc!

Q:!!
b9Gc!

QQ!!
bFc!

JG!!
b[c!

QF!!
bPc!

[9!!
bPc!

J9!!
bPc!

!
!
!



! **$!

;UU,23@_!J!b5B27@2>,3c$!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

1@77,8! 2'$34'
Q:!!
bHHc!

JF!!
bHHc!

F:!!
bFc!

OQ!!
b[c!

OO!!
bOc!

O[!!
b99c!

QJ!!
b9Qc!



! **%!

!
!
!
!
!

##$!!*]%W+!K&(*#LY!K;L;!
!

;UU,23@_!Q$!!S,/2!/23!b67/23/83!,88B8c!BM!6A8>=!3,26@7.!X/->,6!MB8!/--!6U,5@,6!,25B>27,8,3!@2!7A,!2@78BC,2!
/23! UAB6UAB8>6! /33@7@B2! 67>3.! MB8! 3/7/! 5B--,57,3! @2! (BX,<=,8! HGG:$! ! L8,/7<,276! ?,8,! /33@7@B2! BM!
2@78BC,2! B2-.0! 2@78BC,2! /23! UAB6UAB8>6! 7BC,7A,80! UAB6UAB8>6! B2-.0! /2! >2M,87@-@^,3! 5B278B-0! /23! /2!
>23@67>8=,3!8,M,8,25,$!!!

!!
!! (@78BC,2!

(@78BC,2!p!
NAB6UAB8>6!

NAB6UAB8>6! )B278B-! %,M,8,25,!

+"()$0&0.'
("01)-(.(.'

U-/276!<IH!
G$99!!
bG$GOc!

G$9F!!
bG$G[c!

G$HH!!
bG$9Gc!

G$HH!!
bG$GFc!

9$9O!!
bG$PPc!

+("065)<'''''
*.-)&*)-&'

U-/276!<IH!
G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$G9!!
bG$G9c!

:,"/&#(,.$-%&'
90&*01075#"%&'

U-/276!<IH!
G$HF!!
bG$9Fc!

G$GO!!
bG$GHc!

G$FF!!
bG$9[c!

G$JG!!
bG$9Jc!

G$GP!!
bG$G9c!

>"0*.$)"0.'
-.%&)#&.'

U-/276!<IH!
G$G:!!
bG$GJc!

G$GO!!
bG$GFc!

G$GH!!
bG$G9c!

G$HG!!
bG$9Jc!

G!!
bGc!

@%(0)"")A0.'
&."#(,".)'

U-/276!<IH!
G$GH!!
bG$GHc!

G!!
bGc!

G$GH!!
bG$GHc!

G$GH!!
bG$GHc!

G!!
bGc!

K."*#8.(%&'
9)"$0*%5.(%&'

U-/276!<IH!
G!!
bGc!

G$G9!!
bG$G9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

!



! **&!

;UU,23@_![$!!S,/2!/23!b67/23/83!,88B8c!BM!6A8>=!3,26@7.!X/->,6!MB8!/--!6U,5@,6!,25B>27,8,3!@2!7A,!2@78BC,2!
@<<B=@-@^/7@B2! 67>3.! MB8! 3/7/! 5B--,57,3! @2! (BX,<=,8! HGG:$! ! L8,/7<,276!?,8,! /33@7@B2! BM! 2@78BC,20! /2!
>2/<,23,3!5B278B-0!/23!/33@7@B2!BM!6>58B6,$!!!

!!
!! (@78BC,2! )B278B-! *>58B6,!

+"()$0&0.'
("01)-(.(.'

U-/276!<IH!
G$G:!!
bG$GHc!

G$P9!!
bG$99c!

G$HP!!
bG$GQc!

:,"/&#(,.$-%&'
90&*01075#"%&'

U-/276!<IH!
G$9P!!
bG$GFc!

G$9J!!
bG$GJc!

G$HQ!!
bG$GQc!

>"0*.$)"0.'
-.%&)#&.'

U-/276!<IH!
G$GH!!
bG$GHc!

G$GF!!
bG$GHc!

G$GH!!
bG$GHc!

@%(0)"")A0.'
&."#(,".)'

U-/276!<IH!
G!!
bGc!

G$GP!!
bG$GHc!

G$GO!!
bG$GPc!

!



! **'!

;UU,23@_! :$! ! S,/2! /23! b67/23/83! ,88B8c! BM! 6A8>=! 3,26@7.! X/->,6! MB8! /--! 6U,5@,6! ,25B>27,8,3! @2! 7A,!
M><@C/7@B2!/23!6,,3!<@_!67>3.!MB8!3/7/!5B--,57,3!@2!(BX,<=,8!HGG:$!!L8,/7<,276!/7!7A,!M@867!-,X,-!BM!7A,!
6U-@7I=-B5E!3,6@C2!?,8,!M><@C/7,3!/23!2B2IM><@C/7,3$! !L8,/7<,276!/7!7A,!6,5B23!-,X,-!?,8,!/33@7@B2!BM!
,/8-.!6,8/-!6,,30!/2!>26,,3,3!5B278B-0!/23!/33@7@B2!BM!-/7,!6,8/-!6,,3$!!;2!>23@67>8=,3!8,M,8,25,!?/6!/-6B!
@25->3,3$!!!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

+"()$0&0.'
("01)-(.(.'

U-/276!
<IH!

G$P[!!
bG$9Fc!

G$HO!!
bG$GOc!

G$P9!!
bG$G:c!

G$HF!!
bG$9c!

G$HH!!
bG$GFc!

G$PG!!
bG$GPc!

9$9O!!
bG$PPc!

+("065)<'
*.-)&*)-&'

U-/276!
<IH!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G$G9!!
bG$G9c!

:,"/&#(,.$-%&'
90&*01075#"%&'

U-/276!
<IH!

G$FQ!!
bG$9Pc!

G$HG!!
bG$GQc!

G$9P!!
bG$GQc!

G$O[!!
bG$HQc!

G$JG!!
bG$9Jc!

G$9O!!
bG$9Gc!

G$GP!!
bG$G9c!

>"0*.$)"0.'
-.%&)#&.'

U-/276!
<IH!

G$G[!!
bG$GJc!

G$GO!!
bG$GPc!

G!!
bGc!

G$9J!!
bG$GJc!

G$HG!!
bG$9Jc!

G$GP!!
bG$GHc!

G!!
bGc!

@%(0)"")A0.'
&."#(,".)'

U-/276!
<IH!

G$HG!!
bG$9Hc!

G$G9!!
bG$G9c!

G$GO!!
bG$GOc!

G$GH!!
bG$GHc!

G$GH!!
bG$GHc!

G$GP!!
bG$G9c!

G!!
bGc!

D".&*,)--0-0J#90.'
5.-.(.'

U-/276!
<IH!

G$G9!!
bG$G9c!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

G!!
bGc!

!



! **"!

!
!
!
!
!

###$!!*D#1!(WL%#&(L!K;L;!
!

;UU,23@_! 9G$! !S,/2! /23! b67/23/83! ,88B8c! BM! 6B@-! U/8/<,7,86! @2! 7A,! 2@78BC,2! /23! UAB6UAB8>6! /33@7@B2!
67>3.! MB8! 3/7/! 5B--,57,3! @2! S/.! HGG:$! ! L8,/7<,276! ?,8,! /33@7@B2! BM! 2@78BC,2! B2-.0! 2@78BC,2! /23!
UAB6UAB8>6!7BC,7A,80!UAB6UAB8>6!B2-.0!/2!>2M,87@-@^,3!5B278B-0!/23!/2!>23@67>8=,3!8,M,8,25,$!!!

!! !! (@78BC,2!
(@78BC,2!p!
NAB6UAB8>6!

NAB6UAB8>6! )B278B-! %,M,8,25,!

D8C/2@5!S/77,8! s!
H$Q!!
bG$9c!

H$O!!
bG$9c!

H$F!!
bG$Pc!

H$G!!
bG$9c!

H$H!!
bG$9c!

LB7/-!(@78BC,2! s!
G$9H!!
bG$G9c!

G$9H!!
bG$G9c!

G$9G!!
bG$G9c!

G$9G!!
bG$G9c!

G$9P!!
bG$GHc!

(@78/7,I(! <C!ECI9!
F$G!!
bG$Fc!

F$O!!
bG$Oc!

H$O!!
bG$Oc!

H$O!!
bG$Pc!

H$O!!
bG$Pc!

;<<B2@><I(! <C!ECI9!
H$J!!
bG$Oc!

P$J!!
b9c!

9$G!!
bGc!

9$Q!!
bG$Fc!

H$H!!
bG$Oc!

NB7,27@/-!(,7!
(@78BC,2!
S@2,8/-@^/7@B2!

<C!ECI9!
9$G[!!
bG$9[c!

9$99!!
bG$9Fc!

G$FO!!
bG$G[c!

G$FJ!!
bG$GOc!

G$FJ!!
bG$GFc!

NAB6UAB8>6! <C!ECI9!
J$P!!
b9$Gc!

999$[!!
bFQ$Hc!

PO$G!!
b9G$Fc!

O$G!!
bG$Qc!

J$O!!
bG$:c!

NB7/66@><! <C!ECI9!
9OH!!
b9Oc!

9HP!!
bHFc!

99J!!
bOc!

9PH!!
b9Gc!

9H:!!
bQc!

)/-5@><! <C!ECI9!
FHFG!!
bH9Gc!

PQJG!!
bOGGc!

FHPG!!
bHOGc!

FGPG!!
bF[Gc!

P[HG!!
bPPGc!

S/C2,6@><! <C!ECI9!
HQF!!
bP[c!

HQ:!!
bOFc!

HQ[!!
bPJc!

HO9!!
bH9c!

HPP!!
b9[c!

*B3@><! <C!ECI9!
9[$O!!
bP$:c!

9O$O!!
bH$Hc!

9:$[!!
bP$Hc!

9H$[!!
bG$Jc!

9O$O!!
bG$Jc!

*>-M>8! <C!ECI9!
99$P!!
b9$:c!

[$O!!
b9$Oc!

[$[!!
bG$:c!

J$G!!
b9$[c!

Q$G!!
bG$Jc!

q@25! <C!ECI9!
G$F[!!
bG$9Fc!

G$P[!!
bG$GPc!

G$FO!!
bG$9Hc!

G$9O!!
bG$GPc!

G$HO!!
bG$GPc!

U]! !
Q$:!!
bG$9c!

Q$Q!!
bG$Hc!

[$G!!
bG$9c!

[$G!!
bG$9c!

[$G!!
bG$9c!

)&)! !!
HF$G!!
bG$[c!

H9$O!!
bH$Fc!

HP$:!!
b9$Oc!

HH$Q!!
bH$Pc!

H9$F!!
b9$Oc!

!



! **(!

;UU,23@_!99$!!S,/2!/23!b67/23/83!,88B8c!BM!6B@-!U/8/<,7,86!@2!7A,!2@78BC,2!@<<B=@-@^/7@B2!67>3.!MB8!3/7/!
5B--,57,3! @2!S/.!HGG:$! ! L8,/7<,276!?,8,!/33@7@B2!BM!2@78BC,20! /2!>2/<,23,3! 5B278B-0! /23!/33@7@B2!BM!
6>58B6,$!!!

!!
!! (@78BC,2! )B278B-! *>58B6,!

D8C/2@5!S/77,8! s!
H$O!!
bG$9c!

H$9!
bG$9c!

H$P!
bG$Hc!

LB7/-!(@78BC,2! s!
G$9H!!
bG$G9c!

G$9!
bG$G9c!

G$99!
bGc!

(@78/7,I(! <C!ECI9!
P$G!!
bG$Qc!

P!
bG$Qc!

H$[!
bG$Oc!

;<<B2@><I(! <C!ECI9!
H$O!!
bG$Oc!

9$O!
bG$Hc!

9$P!
bG$9c!

NB7,27@/-!(,7!
(@78BC,2!
S@2,8/-@^/7@B2!

<C!ECI9!
G$:P!!
bG$9Qc!

G$PF!
bG$GJc!

G$OF!
bG$GJc!

NAB6UAB8>6! <C!ECI9!
J$P!!
b9$Pc!

O$G!
bG$Fc!

J$G!
bG$Fc!

NB7/66@><! <C!ECI9!
9H9!!
b9Fc!

9P[!
bHQc!

9H:!
b9[c!

)/-5@><! <C!ECI9!
P9Q!!
bO:c!

HJG!
bPQc!

P9F!
bJ:c!

S/C2,6@><! <C!ECI9!
PO9G!!
bP:Gc!

FPGG!
bPGGc!

PF:G!
bFQGc!

*B3@><! <C!ECI9!
J$P!!
b9$Oc!

99$G!
bH$Gc!

:$P!
bH$Pc!

*>-M>8! <C!ECI9!
G$PP!!
bG$9:c!

G$FG!
bG$9[c!

G$PO!
bG$9Jc!

q@25! <C!ECI9!
9J$[!!
b9$Fc!

H:$P!
bO$Hc!

9Q$O!
bH$Oc!

U]! !
Q$:!!
bG$Hc!

[$H!
bG$9c!

Q$:!
bG$Hc!

)&)! !!
HG$J!!
b9$Jc!

HF$H!
b9$Jc!

HG$O!
bH$9c!

!



! *+)!

;UU,23@_!9H$!!S,/2!/23!b67/23/83!,88B8c!BM!6B@-!U/8/<,7,86!@2!7A,!M><@C/7@B2!/23!6,,3!<@_!67>3.!MB8!3/7/!
5B--,57,3! @2!S/.!HGG:$! !L8,/7<,276!/7! 7A,! M@867! -,X,-!BM! 7A,!6U-@7I=-B5E!3,6@C2!?,8,! M><@C/7,3!/23!2B2I
M><@C/7,3$! !L8,/7<,276!/7!7A,!6,5B23! -,X,-!?,8,!/33@7@B2!BM!,/8-.!6,8/-!6,,30!/2!>26,,3,3!5B278B-0!/23!
/33@7@B2!BM!-/7,!6,8/-!6,,3$!!;2!>23@67>8=,3!8,M,8,25,!?/6!/-6B!@25->3,3$!!!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

D8C/2@5!S/77,8! s!
9$:!
bG$9c!

H$G!
bG$9c!

H$9!
bG$9c!

H$H!
bG$9c!

H!
bG$9c!

9$:!
bG$9c!

H$H!
bG$9c!

(@78/7,I(! <C!ECI9!
H$P!
bG$Pc!

H$[!
bG$Pc!

H$G!
bGc!

H$[!
bG$Oc!

H$O!
bG$Pc!

P$P!
bG$Oc!

H$O!
bG$Pc!

;<<B2@><I(! <C!ECI9!
9$F!
bG$Pc!

9$P!
bG$Hc!

9$H!
bG$Hc!

9!
bG$9c!

9$Q!
bG$Fc!

H$J!
b9$Oc!

H$H!
bG$Oc!

LB7/-!(@78BC,2! s!
G$9G!
bGc!

G$9G!
bG$G9c!

G$G:!
bG$G9c!

G$9G!
bG$G9c!

G$9!
bG$G9c!

G$G:!
bGc!

G$9P!
bG$GHc!

NB7,27@/-!(,7!
(@78BC,2!
S@2,8/-@^/7@B2!

<C!ECI9!
G$HO!
bG$9c!

G$PJ!
bG$GFc!

G$FO!
bG$9Pc!

G$FF!
bG$9Gc!

G$FJ!
bG$GOc!

G$PQ!
bG$GHc!

G$FJ!
bG$GFc!

NAB6UAB8>6! <C!ECI9!
O$O!
bG$Jc!

F$P!
bG$Oc!

F$O!
bG$Oc!

O$G!
bG$Fc!

O$G!
bG$Qc!

F$[!
bG$Jc!

J$O!
bG$:c!

NB7/66@><! <C!ECI9!
9HJQ!
b9Qc!

9FH!
bH9c!

99H!
b9Fc!

9PQ!
b99c!

9PH!
b9Gc!

9HQ!
b:c!

9H:!
bQc!

)/-5@><! <C!ECI9!
HOP!
bHJc!

PPP!
bJ9c!

HFP!
bO9c!

HO9!
bP9c!

HO9!
bH9c!

HOO!
b:c!

HPP!
b9[c!

S/C2,6@><! <C!ECI9!
FGPG!
bFGGc!

FG:G!
bP:Gc!

FPGG!
bHFGc!

P:QG!
bPFGc!

FGPG!
bF[Gc!

PQFG!
bOGGc!

P[HG!
bPPGc!

*B3@><! <C!ECI9!
Q$G!
b9$Pc!

Q$O!
b9$Pc!

[$[!
b9$Pc!

[$O!
bG$:c!

J$G!
b9$[c!

J$O!
b9$:c!

Q$G!
bG$Jc!

*>-M>8! <C!ECI9!
G$HG!
bG$GFc!

G$HP!
bG$GPc!

G$9P!
bG$GPc!

G$9[!
bG$GOc!

G$9O!
bG$GPc!

G$HP!
bG$G:c!

G$HO!
bG$GPc!

q@25! <C!ECI9!
HG$P!
bF$Jc!

HG$[!
bO$9c!

HP$P!
bJ$:c!

9O$[!
b9$Oc!

9H$[!
bG$Jc!

9H$O!
bG$Jc!

9O$O!
bG$Jc!

U]! !
[$H!
bG$9c!

[$9!
bG$9c!

[$H!
bG$9c!

[$H!
bG$9c!

[$G!
bG$9c!

Q$:!
bG$Hc!

[$G!
bG$9c!

)&)! !!
HH$Q!
b9$Qc!

HP$Q!
bH$9c!

HP$:!
b9$Hc!

HH$F!
b9$Qc!

HH$Q!
bH$Pc!

H9$H!
bH$Fc!

H9$F!
b9$Oc!

!



! *+*!

!
!
!
!
!

#"$!!N1;(L!L#**W&!(WL%#&(L!K;L;!
!
;UU,23@_!9P$! !S,/2!/23!b67/23/83!,88B8c!BM!U-/27!7@66>,!/2/-.6@6! b7B7/-!5/8=B20!7B7/-!2@78BC,20!/23!7B7/-!
UAB6UAB8>6c!@2!7A,!2@78BC,2!/23!UAB6UAB8>6!/33@7@B2!67>3.!MB8!U-/27!6U,5@,6!5B--,57,3!@2!4>-.!HGG:!!N-/27!
6U,5@,6! ?,8,! +"()$0&0.' ("01)-(.(.! (>77$0! !"#$%&' ()*(#"%$! 1$0! I.&*#6/"%$' &$0(,00! %.3=$! ;$! 1tX,0! /23!
K6,.)".5*).'*#**0-).!(>77$!%.3=$! !L8,/7<,276!?,8,!/33@7@B2!BM!2@78BC,2!B2-.0!2@78BC,2!/23!UAB6UAB8>6!
7BC,7A,80!UAB6UAB8>6!B2-.0!/2!>2M,87@-@^,3!5B278B-0!/23!/2!>23@67>8=,3!8,M,8,25,$!!!

!;2/-.6@6! N-/27!6U,5@,6! (@78BC,2!
(@78BC,2!p!
NAB6UAB8>6!

NAB6UAB8>6! )B278B-! %,M,8,25,!

+W'("01)-(.(.'
F:!
bGc!

F[!
bGc!

F:!
bGc!

F:!
bGc!

F:!
bGc!

!W'()*(#"%$'
FF!
bGc!

FP!
b9c!

FH!
b9c!

FP!
bGc!

FH!
b9c!

IW'&$0(,00'
FF!
bGc!

FF!
bGc!

FF!
bGc!

FP!
bGc!

FP!
bGc!

)/8=B2!
bXc!

KW'*#**0-).'
FH!
b9c!

FH!
bGc!

FG!
b9c!

OH!
b9Gc!

FG!
b9c!

+W'("01)-(.(.'
H$J!
bG$9c!

H$O!
bG$9c!

H$9!
bG$9c!

H$G!
bG$9c!

9$J!
bGc!

!W'()*(#"%$'
G$J!
bG$Hc!

G$F!
bG$Hc!

9$G!
bG$Oc!

G$Q!
bG$Hc!

G$O!
bG$9c!

IW'&$0(,00'
9$P!
bG$Hc!

9$P!
bG$Pc!

G$:!
bG$Hc!

G$:!
bG$Pc!

9$G!
bGc!

(@78BC,2!
bXc!

KW'*#**0-).'
H$H!
bGc!

H$9!
bG$9c!

9$Q!
bG$9c!

H$9!
bG$Pc!

9$O!
bGc!

+W'("01)-(.(.'
F[9G!
bPHGc!

O[:G!
bHHGc!

OPJG!
bHFGc!

F[HG!
bP[Gc!

FQOG!
b9HGc!

!W'()*(#"%$'
9HJG!
b9PGc!

99PG!
bQGc!

9:PG!
bPGc!

9JQG!
b9GGc!

9H9G!
bQGc!

IW'&$0(,00'
9PPG!
b9:Gc!

HGOG!
b9QGc!

9OHG!
b9HGc!

9HQG!
bHHGc!

9PQG!
bHGc!

NAB6UAB8>6!
b$2'J23Sc!

KW'*#**0-).'
H9GG!
b9PGc!

HQ:G!
bFOGc!

PGPG!
bPFGc!

H99G!
bFPGc!

9JQG!
bOGc!

!



! *++!

;UU,23@_!9F$! !S,/2!/23!b67/23/83!,88B8c!BM!U-/27!7@66>,!/2/-.6@6! b7B7/-!5/8=B20!7B7/-!2@78BC,20!/23!7B7/-!
UAB6UAB8>6c! @2! 7A,!2@78BC,2! @<<B=@-@^/7@B2!67>3.! MB8!U-/27! 6U,5@,6!5B--,57,3! @2! 4>-.!HGG:! !N-/27! 6U,5@,6!
?,8,!+"()$0&0.'("01)-(.(.!(>77$0!!"#$%&'()*(#"%$!1$0!I.&*#6/"%$'&$0(,00!%.3=$!;$!1tX,0!/23!K6,.)".5*).'
*#**0-).! (>77$! %.3=$! ! L8,/7<,276! ?,8,! /33@7@B2! BM! 2@78BC,20! /2! >2/<,23,3! 5B278B-0! /23! /33@7@B2! BM!
6>58B6,$!!!

!;2/-.6@6! N-/27!*U,5@,6! (@78BC,2! )B278B-! *>58B6,!

+W'("01)-(.(.'
F:!
bGc!

F:!
bGc!

F:!
bGc!

!W'()*(#"%$'
FP!
bGc!

F9!
b9c!

FH!
b9c!

IW'&$0(,00'
FF!
bGc!

FF!
bGc!

FP!
bGc!

)/8=B2!
bXc!

KW'*#**0-).'
FP!
bGc!

F9!
bGc!

FH!
bGc!

+W'("01)-(.(.'
H$F!
bG$9c!

H$G!
bG$9c!

H$G!
bG$9c!

!W'()*(#"%$'
G$Q!
bG$Hc!

G$Q!
bG$Hc!

G$[!
bG$Hc!

IW'&$0(,00'
9$F!
bG$Hc!

9$G!
bG$9c!

9$G!
bG$9c!

(@78BC,2!
bXc!

KW'*#**0-).'
H$F!
bG$9c!

9$J!
bG$9c!

9$Q!
bG$9c!

+W'("01)-(.(.'

FJ:G!
bO9Gc!

F[:G!
bF9Gc!

FO9G!
bFGGc!

!W'()*(#"%$'
99PG!
b9JGc!

9J:G!
bJGc!

9OQG!
bHOGc!

IW'&$0(,00'
9HQG!
b9JGc!

9PGG!
b9QGc!

9PJG!
b9[Gc!

NAB6UAB8>6!
b$2'J23Sc!

KW'*#**0-).'
9QGG!
b9HGc!

9QFG!
b9OGc!

9::G!
bHFGc!

!



! *+#!

;UU,23@_!9O$! !S,/2!/23!b67/23/83!,88B8c!BM!U-/27!7@66>,!/2/-.6@6! b7B7/-!5/8=B20!7B7/-!2@78BC,20!/23!7B7/-!
UAB6UAB8>6c!@2!7A,!M><@C/7@B2!/23!6,,3!<@_!67>3.!MB8!U-/27!6U,5@,6!5B--,57,3!@2!4>-.!HGG:$!!N-/27!6U,5@,6!
?,8,!+"()$0&0.'("01)-(.(.!(>77$0!!"#$%&'()*(#"%$!1$0!I.&*#6/"%$'&$0(,00!%.3=$!;$!1tX,0!/23!K6,.)".5*).'
*#**0-).! (>77$! %.3=$! ! L8,/7<,276! /7! 7A,! M@867! -,X,-! BM! 7A,! 6U-@7I=-B5E! 3,6@C2! ?,8,! M><@C/7,3! /23! 2B2I
M><@C/7,3$! !L8,/7<,276!/7!7A,!6,5B23! -,X,-!?,8,!/33@7@B2!BM!,/8-.!6,8/-!6,,30!/2!>26,,3,3!5B278B-0!/23!
/33@7@B2!BM!-/7,!6,8/-!6,,3$!!;2!>23@67>8=,3!8,M,8,25,!?/6!/-6B!@25->3,3$!!!

'' '' '><@C/7,3! (B2IM><@C/7,3!
W23@67>8=,3!

'' ''
&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

&/8-.!
*,8/-!

)B278B-!
1/7,!
*,8/-!

%,M,8,25,!

+W'("01)-(.(.'
F:!
bGc!

F:!
bGc!

F[!
bGc!

F:!
bGc!

F:!
bGc!

F:!
bGc!

F:!
bGc!

!W'()*(#"%$'
FP!
b9c!

FH!
bGc!

FP!
b9c!

FP!
bGc!

FP!
bGc!

FP!
bGc!

FH!
b9c!

IW'&$0(,00'
FP!
bGc!

FP!
bGc!

FP!
bGc!

FP!
bGc!

FP!
bGc!

FP!
bGc!

FP!
bGc!

)/8=B2!
bXc!

KW'*#**0-).'
F9!
bGc!

F9!
b9c!

FH!
bGc!

FH!
bGc!

OH!
b9Gc!

F9!
bGc!

FG!
b9c!

+W'("01)-(.(.'
H$G!
bG$9c!

9$:!
bG$9c!

H$G!
bGc!

9$:!
bG$9c!

H$G!
bG$9c!

9$:!
bG$9c!

9$J!
bGc!

!W'()*(#"%$'
G$[!
bG$Jc!

G$O!
bG$Hc!

G$J!
bG$9c!

G$J!
bG$9c!

G$Q!
bG$Hc!

G$[!
bG$Hc!

G$O!
bG$9c!

IW'&$0(,00'
9$P!
bG$9c!

9$G!
bG$9c!

9$G!
bG$9c!

G$:!
bG$Hc!

G$:!
bG$Pc!

G$[!
bG$Hc!

9$G!
bGc!

(@78BC,2!
bXc!

KW'*#**0-).'
9$O!
bG$9c!

9$J!
bG$9c!

9$Q!
bG$9c!

9$Q!
bG$9c!

H$9!
bG$Pc!

9$J!
bGc!

9$O!
bGc!

+W'("01)-(.(.'
OG9G!
bFGGc!

OGGG!
bOOGc!

OH9G!
bFGGc!

FOOG!
bPFGc!

F[HG!
bP[Gc!

F:FG!
b9[Gc!

FQOG!
b9HGc!

!W'()*(#"%$'
9F:G!
b9:Gc!

9OGG!
b9GGc!

9P:G!
b99Gc!

9FOG!
b9FGc!

9JQG!
b9GGc!

9FHG!
b9OGc!

9H9G!
bQGc!

IW'&$0(,00'
9JQG!
bPQGc!

99[G!
b9:Gc!

99QG!
b9OGc!

99OG!
b9OGc!

9HQG!
bHHGc!

9POG!
b9FGc!

9PQG!
bHGc!

NAB6UAB8>6!
b$2'J23Sc!

KW'*#**0-).'
9JJG!
b9[Gc!

9[HG!
b9OGc!

9QHG!
b[Gc!

9[HG!
bJGc!

H99G!
bFPGc!

9[HG!
b9JGc!

9JQG!
bOGc!

!



! *+$!

!
!
!
!
!

"$!!*D#1!S#)%D+#;1!K;L;!
!
;UU,23@_! 9J$! ! S,/2! /23! b67/23/83! ,88B8c! BM! <@58B=@/-! U/8/<,7,86! @2! 7A,! 2@78BC,2! /23! UAB6UAB8>6!
/33@7@B2! 67>3.! MB8! 6B@-! 5B--,57,3! @2!S/.!HGG:$! ! ;2/-.6,6!?,8,!<@58B=@/-! =@B</66! bM><@C/7@B2! ,_78/57@B2!
<,7AB3! ?@7AB>7! 6>=78/57@2C! 2B2IM><@C/7,3! 5B278B-c0! <.5B88A@^/-! @2M,57@B2! =.! 678>57>8,! b<.5B88A@^/-!
@2B5>-><! UB7,27@/-! <,7AB3c0! /23! M/77.! /5@3! /2/-.6@6! b,67,8! -@2E,3IM/77.! /5@3! <,7A.-! ,67,8! <,7AB3c$!!
L8,/7<,276! ?,8,! /33@7@B2! BM! 2@78BC,2! B2-.0! 2@78BC,2! /23! UAB6UAB8>6! 7BC,7A,80! UAB6UAB8>6! B2-.0! /2!
>2M,87@-@^,3!5B278B-0!/23!/2!>23@67>8=,3!8,M,8,25,$!!!

!! !! (@78BC,2!
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)/8=B2!

uC!CI9!
99GG!
b[Gc!

9HOG!
bPPGc!

:OG!
b9PGc!

[[O!
b9[Gc!

9GJG!
b99Gc!

S@58B=@/-!+@B</66!
(@78BC,2!

uC!CI9!
9FG!
bQc!

9FO!
b99c!

9G:!
b9Oc!

9GH!
b9:c!

99P!
b:c!

! ! ! ! ! ! !

;8=>65>-/8!
#2M,57@B2!

s!
G$HQ!
bG$9[c!

G$GP!
bG$GHc!

G$GF!
bG$GFc!

G$GH!
bG$G9c!

G$9G!
bG$9Gc!

].UA/-!!
#2M,57@B2!

s!
P$QF!
bG$QGc!

H$F9!
bG$JPc!

H$QH!
bG$P:c!

9$:J!
bG$HPc!

9$QQ!
bG$PPc!

",6@5-,!
#2M,57@B2!

s!
G$HQ!
bG$G:c!

G$GH!
bG$G9c!

G$G[!
bG$GPc!

G$GH!
bGc!
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bG$G9c!

! ! ! ! ! ! !
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bGc!
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bHc!
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bGc!
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bGc!
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38.!6B@-!

Q!
bHc!

9G!
bPc!

9G!
bPc!
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b9c!

Q!
b9c!

9OVG!PD]!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

F!
bPc!

9!
b9c!

G!
bGc!

G!
bGc!

F!
bHc!
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bHc!

9P!
bFc!

9J!
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Q!
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b9c!

9OVG!#*D!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!
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9O!
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9J!
bOc!
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bPc!
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PQ!
b9Gc!
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bH9c!
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9F!
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bHc!

O!
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bGc!

G!
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HH!
bJc!

9[!
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HJ!
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bHc!

J!
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38.!6B@-!
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PJ!
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9[VH!vJ5!!!!!!!!!!!!! 2<B-!CI9!
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9O!
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bGc!
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bHc!
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bHc!
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bG$G9c!
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bG$9Qc!
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s!
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bG$GHc!

G$GQ!
bG$GHc!
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! ! ! ! !

9FVG!!!!!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

[!
bPc!

O!
bHc!

:!
bPc!

9OVG!PD]!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

G!
bGc!

F!
bPc!

J!
bPc!

9OVG!;(L&#*D!!!!!!!!! 2<B-!CI9!

38.!6B@-!

9P!
bOc!

[!
bPc!

9[!
bQc!

9OVG!#*D!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

9F!
bJc!

9G!
bPc!

9Q!
bJc!

9OV9!#*D!T!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

G!
bGc!

G!
bGc!

P!
bHc!

9JVG!!!!!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

OH!
b9:c!

P[!
b99c!

J[!
bHFc!

9JVG!#*D!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

9P!
bOc!

9G!
bPc!

9[!
bQc!

9JV9!HD]!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

J!
bFc!

F!
bPc!

Q!
bFc!

9JV9!#*D!T!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

P!
bPc!
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bGc!

P!
bPc!
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38.!6B@-!

G!
bGc!
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bGc!

P!
bPc!
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bJc!

HJ!
b:c!
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b:c!
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HP!
b[c!

HJ!
b[c!

P[!
b9Fc!
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O!
bHc!
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b9c!

[!
bPc!

9QVG!)Y)1D!!!!!!!!!!! 2<B-!CI9!
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H!
bHc!
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bGc!
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bGc!

9QVG!#*D!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

H!
bHc!

G!
bGc!

F!
bHc!

9GS,!9QVG! 2<B-!CI9!

38.!6B@-!

O!
bHc!

G!
bGc!

F!
bHc!

#*D!9QV9!T!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

9F!
bOc!

9F!
bFc!

HG!
b[c!

9QV9!v[5!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

[!
bPc!

[!
bPc!

9H!
bFc!

9[VG!!!!!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

[!
bPc!

J!
bHc!

99!
bFc!

9[VG!HD]!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

[!
bPc!

F!
bHc!

Q!
bPc!

9GS,!9[VG! 2<B-!CI9!

38.!6B@-!

J!
bPc!

9!
b9c!

O!
bPc!

9[V9!v:5!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

FH!
b9Jc!

FO!
b9Fc!

99:!
bP[c!

9[VH!vJ5!!!!!!!!!!!!! 2<B-!CI9!

38.!6B@-!

H9!
b[c!

9:!
bJc!

JF!
bHHc!

9:VG!)Y)1D!599I9H!!!! 2<B-!CI9!

38.!6B@-!

O!
bPc!

G!
bGc!

H!
bHc!

*><!#2!',/7>8,!F! 2<B-!CI9!

38.!6B@-!

G!
bGc!

9!
b9c!

G!
bGc!

*><!#2!',/7>8,![! 2<B-!CI9!

38.!6B@-!

9:!
bQc!

9:!
bJc!

HP!
b[c!

!
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*,8/-!
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*,8/-!
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uC!CI9!
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b[Gc!

Q9G!
b[Gc!
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b9GGc!

9HQG!
bPQGc!

[:G!
b9[Gc!

QGG!
b9GGc!

9GJG!
b99Gc!

S@58B=@/-!
+@B</66!
(@78BC,2!

uC!CI9!
[F!
b:c!

[Q!
b9Gc!

::!
b9Pc!

9HJ!
b9[c!

9GH!
b9:c!

:F!
b9Pc!

99P!
b:c!

! ! ! ! ! ! ! ! !

;8=>65>-/8!
#2M,57@B2!

s!
G$G9!
bGc!

G$GH!
bG$G9c!

G!
bGc!

G$GH!
bG$G9c!

G$GH!
bG$G9c!

G!
bGc!

G$9!
bG$9c!

].UA/-!
#2M,57@B2!

s!
H$9:!
bG$JQc!

P$GQ!
b9$9Hc!

H$P[!
bG$O[c!

9$:J!
bG$HPc!

9$:J!
bG$HPc!

H$PQ!
bG$OFc!

9$QQ!
bG$PPc!

",6@5>-/8!
#2M,57@B2!

s!
G$HG!
bG$G:c!

G$FP!
bG$9Pc!

G$P9!
bG$GFc!

G$GH!
bGc!

G$GH!
bGc!

G$FJ!
bG$9:c!

G$G[!
bG$G9c!

! ! ! ! ! ! ! ! !

9HVG!!!!!!!!!!!!!!!!!2<B-!CI9!

38.!6B@-!

G!
bGc!

G!
bGc!

P!
bPc!

G!
bGc!

G!
bGc!

G!
bGc!

G!
bGc!

9FVG!!!!!!!!!!!!!!!!!2<B-!CI9!

38.!6B@-!

J!
bHc!

J!
bHc!

PF!
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Q!
b9c!
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bPc!
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b9c!

9OVG!PD]!!!!!!!!!!!!!2<B-!CI9!

38.!6B@-!

9!
b9c!

F!
bHc!

9!
b9c!

G!
bGc!

F!
bPc!
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bHc!

9OVG!
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2<B-!CI9!
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bHc!
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9G!
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9P!
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PP!
b9Gc!
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b9Gc!
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b9Gc!

FH!
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H[!
bFc!
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Q!
bHc!

:!
bPc!

99!
bHc!

99!
bPc!
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bHc!
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bPc!
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H!
b9c!
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O!
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bHc!
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bHc!
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bGc!
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bJc!
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H9!
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b9Gc!
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bHc!

:!
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O!
bHc!

O!
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9H!
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bGc!

P!
bHc!

G!
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