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Je souhaite remercier en premier lieu celles et ceux qui ont accepté de faire partie de mon jur
Rémy Beaudouin, Sandrine Charles, Béatrice Gagnaire, Laure Giambérini et Marc Métian. Et je |
particulierement les deux rapporteures qui ont accepté d'évaluer ce manuscrit présentant la majeure

travaux scientifiques que j'ai pu effectuer au cours de ma these : Béatrice Gagnaire et Laure Giamt

Que d'émotions endurées pendant une thése, surtout pour I'hypersensible que je suis ... me
un nombre incalculable de personnes : voila, c'est fini (comme le dit la chanson). Arrivent les remel
écrire. Les souvenirs tourbillonnent. Les larmes montent aux yeux et les mots sont plus difficiles

gue je ne l'aurais penseé.

Tout d'abord je voudrais remercier ceux grace a qui j'en suis la: Christelle Lopes, Thomas
Labarthe et Olivier Geffard. Merci a vous de m'avoir confié ce sujet de these, a moi, qui n'y connai
grand-chose en gammares et en modélisation, mais qui avais envie d'en savoir plus. Merci Christell
les moments passés ensemble a modéliser en présentiel (et en distanciel). Pas toujours facil
d'appréhender ces nouvelles notions, mais ta patience et ta disponibilité pour me ré-expliquer les cl
m'ont aidée a surmonter les craintes que j'avais. Sans oublier tous les moments ou ¢a ne marchait
il y a une erreur de copié-collé ligne 65) et nos discussions sur tout et rien pendant que ¢a « tourne
maintenant, c'est fini pour moi, bon courage a toi pour la rédaction de ton HDR. Merci Thomas
discussions autour des sources, les coups de pouce pour les comptages et d'avoir été présent d
moments de doute. Et toi, c'est quand que tu te mets au Bayésien du coup ? Cay est, tu vas pouvo
a plein temps ta clé et tu n'auras plus a aller chercher des commandes de 80 L d'eau au drive ds
Promis aprés la these je trouverai des vrais loisirs pour occuper mes week-end ;) Merci Olivier
humanité, ta jovialité et le temps que tu as su m'accorder malgré toutes tes casquettes et ton ¢
ministre. Je suis heureuse d'avoir pu partager cette aventure avec toi qui as toujours les mots c
notamment aux moments ou je me questionnais sur la fin de thése et I'aprés-thése. Christelle,
Thomas, vous avez su tous les trois apporter de la Iégereté dans les moments les plus improbak
m'aidant & surmonter mes craintes et en m'épaulant dans les moments les plus difficiles. Merci poul
discussions scientifiques que nous avons partagées tous les quatre, qui m'ont permis de mieux corn
sujet et tous les tenants et aboutissants ... méme si parfois au bout de 4 heures nous en revenior
modele. Merci de m'avoir soutenue dans mes envies d'enseigner et de vulgariser mes travaux et
laissée y consacrer du temps. Et surtout merci a Christelle et Thomas de ne pas avoir soutenu

pendant ma these ! Sans ca je n'aurais pas pu garder Olivier en directeur de these ;)

%
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Je voudrais ensuite remercier 'ANR (Agence Nationale de la Recherche) pour le financement
APPROve qui inclut ma thése. Ainsi que le CNRS, mes trois équipes, mes trois laboratoires et
universités auxquels ils sont rattachés pour m'avoir accueillie. L'équipe MEPS (Modélisati
Ecotoxicologie PrédictiveS) du Laboratoire de Biométrie et Biologie Evolutive de I'Université Lyon
Bernard 1; I'équipe AMARE (réponses des Animaux MARIns a la variabilit¢é Environnemental
laboratoire Llttoral ENvironnements et SociétéS (LIENSs) et La Rochelle Université ; et enfin I'é
Ecotoxicologie de I'unité de recherche RIVERLY d'INRAE Lyon-Villeurbanne (Institut de Lyon-Grel
Auvergne-Rhéne-Alpes). De plus, je voudrais remercier celles et ceux qui agissent dans I'ombre et r
la vie (en présentiel ou en distanciel) dans toutes mes démarches administratives et autres mission
Arbasetti, Odile Mulet-Marquis, Johan Guiard, Lucia Picard et Eva Martineau. Un énorme merci éga
a Armelle Combaud pour le prét de matériel, tous les conseils en communication et toutes les opp«
vulgarisation. Merci également pour tous les moments d'H&S et d'organisation du quotidien au LI

pour ta bonne humeur et ton écoute.

Merci a tou.te.s celles et ceux qui ont donné de leur temps pour m'aider dans mes expérime
Laura Garnero, Hervé Quéau et Nicolas Delorme a INRAE pour toute la logistique concernant les ge
les disques de feuille et la stabulation ; et Manu au LIENSs. Merci également a Christine Dupuy, ¢
gualité de PCR du labo de radioc mais aussi pour tes qualités humaines.

Au LIENSSs je voudrais dire merci a mes collégues de bureau : les docs 122 ! Clément, F
Margot, pendant un peu plus de 3 ans nous avons partagé ce bureau, mais c'était quand méme u
gu'un simple bureau. Déja c'était le bureau le plus accueillant : thé, café, tisane, tasses, agrafeuse
tout ! Et puis cette aventure nous l'avons commencée tous ensemble, méme si les prolongations C
gue nous ne finirons pas ensemble. Par contre, je reste jusqu'a Noél donc non Margot tu ne peux pe
mon bureau maintenant ! Et désolée Clément, mais Fanny et moi allons te pourrir les oreilles une
plus avec les chansons de Noél ! Bon courage a tous les 3 pour la suite, surtout pour la rédaction (
;)) Merci également a tous les autres doctorants/postdocs/IR/stagiaires, je pense notamment a Julie
Alic(tch)e, Marta, Jérémy, Miguel, Dimitri, Alexandre, Adrien, Antoine. Tous ces moments et disc
partagés autour de nos repas ou en salle café. Un spécial merci a Justine Reveillas pour le
psychologique, les balades en bord de mer, les salades partagées (les cheesecake !!!), ton goi
I'astrologie, sans oublier nos discussions plus ou moins discrétes ;) Merci a 'ADOCs de m'avoir
participer a toutes les activités : le film pas trop scientifique, la formation PSC1 entre autres, mé
n'étais pas une doctorante rochelaise sur le papier. Merci a Gilles Radenac et a La Rochelle Uni
m'avoir autorisée a faire des enseignements et a Mickaél Airaud de m'y avoir accompagnée. Et mer

les autres collegues du LIENSs que j'ai croisé de pres ou de loin. Mais également aux collegues

% %
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couloir que j'ai également appris a mieux connaitre en conférence : merci a Marine Barbarin, Mariol

Hélene Thomas pour m'avoir accompagnée tout au long cette aventure dent-esque de la SETAC 2

A Lyon je voudrais remercier tous ceux qui ont fait a INRAE et a I'Université Lyon 1 que, m;
la distance, j'ai pu étre inclue dans tous les moments forts et toutes les réunions qui me permettaier
le lien avec vous. Pour cela j'aimerais spécialement remercier Sandrine Charles qui a mis un point
m'inclure dans toutes les activités lyonnaises, scientifiques ou non. Merci pour ta bienveillance, tes
constructives et ton accueil toujours chaleureux. Merci également a tou.te.s celles et ceux de me
lyonnais.es, que j'ai appris a connaitre au cours des conférences : Auréline Lalouette, Natacha
Maxime Lepretre, Rémi Recoura-Massaquant, Davide Degli Esposti Arnaud Chaumot, Laura Ke
Merci également a Virgile Baudrot et Thomas Kleiber pour leur présentation de Qonfluens et ce ca
au milieu d'un parc Copenhaguois. Merci a Dominique Lamonica pour ces moments sympas passe
de tout et de rien, mais toujours avec bienveillance a la SETAC et la SEFA. Merci également a Au

pour tes conseils.

Enfin, je voudrais remercier les membres de mes comités de thése : Elise Billoir, Paco Bus
Jérémy Lobry et ma tutrice E2M2 Aude Herrera-Belaroussi, pour votre écoute, vos conseils
encouragements.

Merci a la SNCF, aux contréleuses et aux contrdleurs de la ligne 14 du TER Nouvelle-Aquite

m'avoir accompagnée quasi quotidiennement tout au long de ma these, toujours avec joie et bonne

Merci a mes amis, ces Brestois.ses d'un jour et ceux de toujours qui m'ont accompagnée st
de chemin ou tout au long de cette aventure.

Merci a toi Grégory, qui m'apporte tant au quotidien depuis ce fameux « boudu » ou tu as eu
la STF que j'étais. Aprés avoir mangé des kilométres nous nous sommes rapprochés au fil des an
Niort, puis Le Mans-Niort, puis Nantes-Niort ... pour enfin nous retrouver presqu'immédiatement cc
ensemble. Qu'ils étaient chouettes ces moments de quiétude et de vie au ralenti passés a tes cotés.
réussi a survivre aux montagnes russes émotionnelles de ma thése, que tu as vécues si souvent pa
Et pendant tout ce temps, tu étais ma constante, toujours la pour moi, dans les bons et les mc
moments, tel un roc. Merci a ma belle-famille Nathalie & Fernando et Mélinda & Alya (et la petite cr
bient6t 1a) pour tous les bons moments passés ensemble et ceux a venir. C'est toujours un plaisir
revenir a Brest, sans oublier tous ces instants (un peu plus rudimentaires) a Lilia. Merci de faire t
m'accueillir tout en veillant a toujours faire attention a mes allergies. Merci a ma mamie et Denis |

bons moments partagés ensemble et le soutien a chaque nouvelle vidéo, photo ou autre pub

vulgarisation concernant ma thése, que vous avez si assidiment suivies sur les réseaux. Merci a n

% % %
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(qui a toujours su) et qui a toujours cru en moi. Et comment ne pas remercier la Familia: vous éte
mes « vaches » a moi, celles qui me ramenent au port malgré la houle et le brouillard ! Tout d'abord,
(« Ta fille a 20 ans (enfin presque 30 !), que le temps passe vite. Madame, hier encore elle était si
mon papa. Merci a vous, de m'avoir soutenue dans mes choix et dans mes études. Merci d'avoir fa
femme que je suis, qui ne lache rien (oui, oui, certains pourraient dire tétue !) et qui se bat pour ce ¢
étre juste. Banzai ! Merci a ma sceur Joséphine et mon frere (petit) Paul, qui m'ont tant soutenue,
j'ai tant partagé et dont je suis si fiere. Merci a mon grand-pere pour tous les souvenirs qu'il a lais
aurait, j'en suis slre, corrigé avec enthousiasme mon anglais. Merci a ma grand-mere (et a Bern
apportent tant de « pétillant » dans nos vies. Vivement |'été prochain pour que nous nous envoyio
guelques cocktails avec plus ou moins de modération (sans oublier les giclettes de citron bien évi
Merci aux parisiens, Monsieur le Maire et toute sa petite famille pour le soutien et les souvenirs |
ensemble. Enfin merci aux américains (maintenant presque tous briochins/malouins par inté
particulierement a mon parrain, car si j'ai trouvé ma vocation et que j'en suis la c'est aussi beauco

toi et au modele que tu as été pour moi depuis toujours.

% 2



OB_M? +JB”A"FC; #!/0%*

*34& %&3 05#,*$"4*/.3 &4 % &3 $/--5.*$"4*/.3 "7

31%(" 2(-,1

11#-18#0
#01'+ (;=10? (;<;LNB? 0 IKO?LS ) 2?MBRG2?2N (#;LE=21C; (
#2@@:L> + (1J?2M +H? ;H> GBDENTNEIS EI>NE CH MM N R
G?N:FM ILA:HINLIJCMG 142> %@ 2RRAPECH IHG?HN %HN?LH;NCIH;F
BNNJM >IC ILA D ?2HPCHN
MNONI ) C *C=IF; ). O;L;TIH; & 2 ";RIMM 5 * (C?2NN;EC )
/=BIIHD;HM . );AACIL? B;LF?MOL1'+;NGPL,AFQIBETM .I<CH]
0 'LH?M?==BC ! ILH? -& A(6®PNBI>M @IL '=IFIAC=;F LCME
JLCH=CJF?M NC?L?> ;JJLI;=B?M ;CFXV;NOBEHMB3IBN2@ONOL
+$"4+ 1BNMJIAB >IC ILA 9
#01'+ (1J?2M 2FILG? * #;LH?LI ( #R@B@:;LG + (+£KQR (
MJ?=C@C= ;==OGOF;NCIH | @142 &CIRIM2>TICIHZHRKC LIHG?HN ; F |
G?N;F =IH=?HNL;NCIHM BMRIM | H> ,CFIEAN D ?HPJIF
B:LF?M#0/1'+ LOM?N & (;GIHC=; :O>LIN 2 (BzOW@AN
(;<;LNB? 0 (13?M #7?H?LC = $ KERIQH AE 0B 2NBGM GIB REVE &

H?RN A?H?L;NCIH LCME ;MM?MMG?HN >0OM N|B;EB?QE=;F|
BNNJM >IC ILA

C *C=I1F; ) . 'NN;H?I % *;NB;H;CEC;L;2 MNONPM)??=#BE€CH-=<
3CFFC;GM & #0BEF(2M? M (;GIHC=; O;L;TIH,; & 2

H?Q ;JJLI;=B G?NBI>IFIAC?M @IL NB?N?HP @LIIEHGHMHHFN@? 2E MB ?;
OLL +JCH 'HPCLIBNKECM$?>HNBLA D =I?MB

#01'+ (;=10? (;<;LNB? O 2FILG? * #,LH?IM ( #?2@@;L
%H@FO?H=? 1@ NB? ?RJIMOL? =IH=?8NM; NICA HH | ®L +00MWM3 F RPR ¢
'H> @;N? CH #;GG;LOM @IMMNOEV HPICLIHA %HN D ?HPCHN

+ -/8- /1", +
#01'+ (1J?M ?FILG? * #:LH?LI ( #?@® ;10> %H JL200°
==OGOF;NCIH 2@@C=C?H=S 1@ G?N.F® Q@QAl> CHP?>%RP2Q@HK|GC
?H JLAJ;L;NCIH JIOL ,??L IGGOHCNS &IIOIHHFH N =H N BRG= M NLSS
#01'+ (;=107? (;<:LNB? O ?FILG? * #;LH?2M ( %H@J 2>
IGJ;LCMIH @ NB? ILA;HINLIJCMG NIBCOIG=€E€PMHNQCKKD > CNM (&
NLIJBC= J;NBQL&2CUHh.22HLI]L"J;L;NCIH JIOL 'HPCLIHG?HN ;F /=C

S,%?0$,"$1  0?21%$,2 2(-,1-0 *$1

#01'+ (;=10? (;<;LNB? O ?FILG? * #;LH?LI ( #?20@ @
OIRC=IECH?NC= GI>?FFCHA NI ORHHMOMR;,H>NRO?SK HI@ F

>SCMNLC<ONCIH NIRC=IECH?NC= ;H® @ ;N2 @ 22|HEC QGHCSHA N

%HN?LH;NCIH;F? >?M /=C?H=?M ?H V=IFIAC? *IP?G<L?

#01'+ (;=10? (;<;LNB? O ?FILG? * #,LH?2LI ( #?70@ @
IGJ;L;CMIH >? F ILA;HINLIJCMBGNR >%? >FPPRHO1=pPO CH2IKCI

2



(CMN? >?M JO<FC=;NCIHM ?N =IGGOHC=;NCIHM

; ==0GOF”™ J;L PIC? >CMMION? 102 N QBRI HBFTHC_L? >0
V=INIRC=IFIAC? KO;NCKO? *IP?G<L?

#01'+ (;=10? (;<;LNB? O ?FILG? * #,LH?LI ( #?7@ @
IGJ;L;CMIH >? F ILA;HINLIJCMBGNR >%? >FP2PRHO0=pPO6 CH2IKCI

;==0GOF”™ J;L PIC? >CMMION,?2 102 N%I|2BEKEDL >B=2T >? F; /1=

"L;H];CM? >|V=INIRC=IFIAC? "IH>;G?HIQOFCROK FFPNCKO"? [!I"

#01'+ (;=10? (;<;LNB? 0 #?@@;L> + (1J?MA"FCM;NCIIK G?HGI
>? =1GJL?H>L? F?M JLI=?MMOM >? <CH220&OQ!F; NCMJ IX-M’GN C &
,;LN?H;LC;N ?H V=IFIAC? ?N IHPCLIHHNAG?P N SO RPEFIF? X6 dM;
>? ,ICNC?LM &OCH

#01'+ (1J?2M 2FILG? * #;LH?LI ( #?@@0L> + (;=107?
+LA;HINLIJCMG <Cl;==0GOF:NCIH ;H> @68N? CBL42>% C2QGL4 >
"@N?L ?RJIMOL? NI ?HPCLIHG?HN@P LAAHM=?HNHOTAAM ?20L1J"
/10 ): C

#01'+ (13?2 M 2FILG? * #:LH?LI ( #?@@:L> + !@®@OR &K
=IH=?HNL;NCIH > ?RJIMCNCIH ?H =;>GT OM; N¥R®OL=UHANCKGC
>?P?HCL SBIUR %.22°DHCIH JFAHC _L? >0 # . V=INIRC=IFIAC"
*IP?G<L?

#01'+ (1J?M IOLFC?L 2 ?FILG? * #, L2, <(LHB@ @ ;L*
( ILA;HINLIJCMG? >?M ,GMTH20R0.ZBYAB>?M =IH=?HNL;N

?HPCLIHH?G?HN;F?M GI>*"FCM;NCIH RHRGO=| HC@E " NTHKO?? >@ OF;,

"L;H];CM? >|V=INIRC=IFIAC? "IH>;G?HNO?F?N JIROKIH? /!"

#01'+ (1J?M IOLFC?L 2 ?FILG? * #,QRAALL,;,LNBP@W@ ;L> +
(; GI>*FCM;NCIH NIRC=]I =CHANCKO*3192P2HKCL >»?P>G?N?2R |0
ILA;H?M >|OH CHP?LNM4?2 ( OZNBEBEIXD? =IHDICHN ! +0+- B
/[;CHN (;OL?HN ! + %) ,1.! ?H~=INIRC=PFFAGPHN;GQHRIVNCHH TC
MOL F; M;HN”» ?HPCLIHH?G?HN;F? PCLNO?F );C X &OCH

#01'+ (1J?M IOLFC?L 2 ?FILG? * #;,QR7L;L\NWRW@W@ ;L> +
==0OGOF;NCIH @;N? ;H> 2@ @7?=NMHINC 87N ;¥ ) 14CHPNI; BZ HAH N |
' A>CNCIH >? F; &IOLH"? >?M NB_M? ©%*. ! (SIN;QCFF?0L<;}

#01'+ (:=10? (;<;LNB? 0 IKO?LS ) ?2FILG? #?@B?LL?N ((1JC

1M? 1@ IH? ;H> GOENC =I1GJ;2RBCHA MINORGC2L M- H>N C
ILA;HINLIJCMG ;H>1 @2 N® Z2HIMH @ "L?H=? ;HHO?FF? 20LIJA?HH"
PCLNO?F );C

-,%7?70$,"$1  0?21$,2 2(-,1 #$ .-12%01

#01'+ (;=107? (;<;LNB? O ?PFILG? *  #;LH?LI ( #?@HEQ@E©O ?H=
@ NB? ?RJIMOL? =IH=?HNL;NCIH @NLCMIMW EP N RC=G EC E 2N C(
CH,, 142 %.22 1lH@"L?H=? ;HHO?FF? ?20LIJ"?HH? >? F; /!0
#01'+  (1J?M ?FILG? * #;LH?LI ( #?2@@OL> + (;=107?
MMCGCF;NCIH ?@@C=C?H=S 1@ =;HGO0QG J;NB};SHKKDEDNVH=(
NIRC=1 ECH?NC= ;H> @;N242HYNB2 1BAGHYNM2A@=? ;HHO?FF? ?0L
>? F; /10 );C

2%



OB_M? +JB”A"FC; #!/0%*

#01'+ (1J?M IOLFC?L 2 ?FILG? * #,QR AL L NRR@ ;L> +

+H? =1IGJ;LNG?HN NIRC=IECH?NC= GIRTAWGNG HI & 2 >9 =2NPNG 2 N ; F N
?HPCLIHG?HN;F =IH=PH@LLRBEPM HHO?FF? ?20LIJ"?HH? >? F;

);C

(%%31(-, .?2# &-&(/3$ 2& *$+$,2 ,-++283B43*& 0(1

,;LNC=CJ;NCIH ;OR ;N?FC?LM t IL>"?I2,HCM"DONMMCN? JgFk
F ILC?HN;NCIH ?N >? F CHM?LNCPHEHNCIH >IGBEPEFG LW TRCMM!
>0 @?MNCP;F >0 t"CFG 7J;M NLI1J8 M =CRFHNACCREKO?NI 2RM" £
,;LNC=CJ;NCIH Y F; N;<F? LIH>? >? IEAMHEHWG?HN tF;LM! PF
1HCP?LMCN” (SIH CH@ILG;NCIH)>MM?LNKMOC ;HNRIC2??(C =
?N LAJIHM?M ;OR KO?MNCIHM KO CFM M? JIM?HN

N;FCM;NCIH >0 =IOLN GANL;A? t1H A;GG>ICNCIM >Q @ ?2IM\N Q
t"CFG 7J;M NLIJ8 M=C?HNC@CKO? uUHIEAMCM"NILELHNM +? Nl |
=B?L=B?0LM >? F 1HCPZICMBN" >? (; .I=B?FF?
IHL?ACMNL?G?HN > OH JI>=;MN JIOL MHHIGPALNG G =23 ¥\N'WV
JLAM?HNA™ J;L #;aFF? >? B8LTMN?H L;>Cl . "

,;LNC=CJ;NCIH Y F; N;<F? LIH>? >? IEAMHGHWG?HN tF; LM PF
IHCP?LMCN” (SIH CH@ILG;NCIH)>MM?LNK®OC ;HNRIC2??(C =
?N LAJIHM?M ;OR KO?MNCIHM KO CFM M? JIM?HN
,;LNC=CJ;NCIH ;0 Q?<CH;CL? Hm NITWICONPLLHWHR L, 0;A2
M;PICLuUILA;HCM”™ J;L ."M?;0R .CPC_L7GORNNG?H|(G?PNMOLC
<Cl;==0O0GOF;NCIH >?M =IHN;GCH;HNH 'G"N? AFICKLO=2|N MM A R
@loOLL” ;O ;>GCOG ";ON CF JLPEGI>H? F|;CF? IO F; =OCMM?
;H>C>;NOL? ;OR M*"F?=NCIHM FSIHH;EWHM >? F ">CNCIH

+OP?LNOL? > OH =|GAINENY HMNK{AEHG POFA;LCM;NCIH ?N >?
KOINC>C?H >? >I=NIL;HN Y >?MNCHNIIH ;PO=AL 3H = NJIQ I
(% !*/M

| ILA;HCM;NCIH ?N =1 :HCG:;NCIH % BH"'N?FC?E;JIOC?FH=?? M

2% %



0;<F? >?M G;NC_L?M

2% % %



OB_M? +JB”A"FC; #!/0%*

"#,& &3 -"4*@2&3

- #Y VN &WAHTTITITTITIT T AAANANAATNATNANATATNTATTNOTNTNOTOTNTNNTTNONTT

&% * % + @, &%+ & # +T7T7TTTITIITTTOTTTTOTOTTATAAAATATTTOTTNN
&$&&
&$&%
&% * % +6 *+ %, ,!&%+ (&+7 T*HTTITTTTTT T TTTT T TT T 77 T (T T Ty irar ir iy ar v v e e
&$&&
&$&%
I -+1&% ( & 1)- < # $ %, &S 8 .-¥- N+ T7TEWIFNT DV T77777777777
&$&&
&$&%
&$&$

VN &+ TTTITTTITITITTIAAATATNAATATTATATTAT AT
0% &# + '$))-*$-% & + $&# -# + TIITOITITITITTTTTTTT77 77770777777 N INANNATNT 77777

%

&%, |, 77777777777 777 7T AAANANAAANATNATNANANATNATNONTOTNOTNTTNTTTTATTTTNT
Y w77 TTTTTITTNTAT7IATXTANANXTATTTT7T7777TAAAANAATANAATATTAATAN
$ ¥ + 1 %, )- |, &* %'+ &% -7T¥ PA-HITU,TT0TTTTITITTITTITITTTT TN T 0TI 7T B 7 7 7

! (

C7B7 -*. 1## % + %+ #>TATTTTIT7TTT777777 77 7TTNUATNTATNTTATTNTNN
C7C7 1&+-*. 1## % + INdadauduueueudaaeaaeaaauaaaaaadauadadea (e a

D7B7 +&*(,!'&% : ++$'# N & TUNNTNTHNNNTHNTTTNTNTTTTNTTTTNTTTTTTTTTTTT
"% %
"% &
"% !

O

% 4



0:<F? >?M G;NC_L?M

D7C7 #1$!% N&W 777777771 NNNAONNNTATNNNTTNNTTNNTTNTTTNNTTTTNTTTTTTNTT

D7D7 *$ ,* + 1% #- % %, # & -S$-BHI'RBITIX¥TTTATNNNTTNTNNTONBITTTT7TT
"%

' &

D7E7 !+,*! - 1&%5 &* %&,*&(!+$ , *'#%!% &F NIF¥TTBFIATTITTITITIITTTITT
s

E7B7 *1% 1( + , % * #!, + &% *% W, 7A@ I S&T M FTI7TTTTTAAATTATNTNC BT 77

( % % " &,

(% & " "%

E7C7 % * % O +! %% 7777777 XATTATATTTATTTTTT AAAAAAAAAAAAAAMANT,
(;

F7B7 &#& ! R TR DR N N F: & (S e e
F7C7 %, * ,: [ I#!1+ &% % &, &TT&FRIVITTIITT77777TTOAATMAAATATTNTTN
I * &

+ (
*V#H @B IYTITITTITITIANAAATNATATTTTATTTT AT A i i i i
+-$ VHH-+ TTTTTITTTIIATTTIT7777777777777TO0NNAAUATNTAANNTANTTANT
Yo+ $ *)- %, + 77777 TTT 7T ITOONTT0T0anmnaniariaanraiianiniiniimgT
+-9 #> *V#S % X % |+ 7770 i i i i i i i e i e e i i i i
&+ H# +TTTTTTT77T77777NUTNTNTTNTNTAUTOATCOATOATTNCTOAAO0T0
% &*$ ,1&%+ &$(H# $ %, !'* + ++& | + BH>((H#! B %W & &¥XQTTTTTTTTTTT7
&% #-+1 &% 77777777777 TAAAATAATATATATATATNTATAATNXNTHANTXNTNTTNTNTANT

*V# O Y@CTTTTITTIT T T IOl 7T 7 77 71 0 7 77 e e e e e e
+-$ VHA-+ TTTTTIITTIIATTTITT77777777777777TOA0NTAUATATAANTATANTTANTT



OB_M? +JB”A"FC; #!/0%*

L+ $ *)- %, +77777777777 TNOTOTATATOTATATATATTATTTTTTTTTTTTTTTTT
+-$ #> %\ # 5 % * % |+ 7O T T T T T T T e e e e L T T
&+, # +7777777777 77171 MATMATNATNAN AN AN AN NN AT AN AT AT AT AT AT AT
% &*$ ,1&%+ &S(# $ %, !* + ++& | + BH>(t# $ Uv &0 &*STTTTITTITITT
&% #-+1&%  #> *\ # 7777 TTTTTTTTTTTTTATT AT T TAXATATAAATATATTATT
& (%

*\ # %@D777777777 77 TANATNAT AT AT AT AT AT T T T e
+-$ VH#-+,* 7777777777777 77777777777771 77117 TAMATNATNATATATATATATT
L+ $ *)- %, +77777777777 TNATNATATATATATATATATTATATATATTTTTTTTNTT
+-$ #> %\ # 5 % * % |+ 7O T T T T T T A A AT AT T T
&+ # +7777777777 7771 MATMATNATNATNANANT AT AT AN AN AT AT AT AT AT ATTATTTTT
% &*$ 1&%+ &$(# $ %, !* + ++& | + S#>((# ¥ Ur&O &*$T7TTTTITTT777

* % +77777777777777 T TT T TT T T T TT T TT T T TT T TT T TT T TT T TTTT7777 7
&% #-+1&%  #> * \ # 7777 TTTTTTTTTTATTTTTTTTTAXAAATAAATATATTATT

%) *

*V#H O SYR@FTITITTITIITIIAATATAATATAATTTTTT T AAM AT ATAMT
+-$ VHH-+, TTTTTITTTIIATTTI77777777777777TO0NNAAUATNTAANTNTANTTANTT

Yo+ $ *)- %, + 77777777 N7 TN rT i i i i i vl it i i er et v e vv e v v e v ar i v v

+-% #> * V# 5 % * % |+ 77077777 {7 i i i e i a7 it i i e e i e e aee e a0 7 7 7
&+ # +TTTTTTT7TT77777TNUTUNTNTTNTNTAUTOATOTOATOATTNOTOTATAO00
% &*$ ,1&%+ &$(# $ %, !'* + ++& ! + BH#E>S(E# B WH&O+ &*ST77T7TTTTTITTTT77

*Q +T7TTTTTTTATTTTTACOOOIC777 7770777777777 {77777 {7 ararar arar ar ar ar arar az a7 ar ar ar ar ar ar ai i
&% #-+1&% #> XV H# TITTAATTATATAATATATTATATAATXNTATATHNTATTNT X777

" %

&. ., + '& (

& &,
&)
&, + H +TTTTTTTTTT777 70NN

4%



(CMN?M >?M <LA"PC;NCIHM /SG<IF?MOB2AMGCKO?M @ILGC

4% %



*34&

&3 #2A6*"4*/.3

OB_M? +JB”A"FC; #!/0%*

9-#/,&3 $)*-*18B&3 '/2-

10?24( 2(-,1

X

1#/

I 10 3"
' NIR

I'ECMM

#0
%

MMCGCF;NCIH
VECGCH;NCIH
=C>? >"MIRSLC<IHO=FACKO?
1@@C=;=CN” > :MMCGCF;NCIH
":=N?0L >? <CI=IH=?HNL;NCIH
CINC= (CAO;H> )I>?FM
":=N?0L >? <CIG;AHC@C=;NCIH
?2=KO?L?F
%H@"L?H=? <;SAMC?HH? ONCFCNSRMCEH =B @NC R
1IMCHA #C<<M /;GJFCHA
IH=?HNL;NCIH >;HM F; HIOLLCNOL?
IH=?HNL;NCIH >;HM F ILA;H? C
IH=?HNL;NCIH FAN;F? JLIPIKO;HN? @ HHGCIANG FC M"Y
N?GJIM >IHHA
);NALC?F =?LNC@C" >? L@~ L?H="?
IH=?HNL;NCIH >;HM F ?;0
CL?=NCP? ;>L? MOL F 1;0 3:;N?L "L;G?QILE CL?
O>A?N "H?LAANCKO? >SH;GCK®? SHFOKOMY LA
O>A?N ;JJFC?> NI ?=1 NIRC=IFIAS

O>A?N "H?LAANCKO? >SH;GCKO ? S kg GIN=? M RILOXC
O>A?N t'?2?2J %N /CGJF? /NOJC>u
#L;>C?HN >? >C@@OMCIH >;HM OH?HHI C+BOBEEH@?
LCN_L? > CH@ILG;NCIH MOL F; >LE®HEAH ?PC;H:
VP;FO;NCIH >0 .CMKO? !HPCLIHH?G?HN;F
VFAG?HN 0L;=? )"N;FFCKO?
A?H=? @">"L;F? ;GALC=;CH? >?M JlA2BENMR; FC G|
;H> LOA >GCHCMNL;NCIH
/3?=NLIG_NL? Y .;SIH #;GG;
)I>_F? AMHAL;F OHC@C" >? MOLPEI? ?#?IHP U FLREE ¢
0IL=B? Y ,F;MG; =10JF~ Y OH /J?=NLIG_NL? >? );M
0;OR > CHA?MNCIH %HA?MNCIH .;N?
&OMN? OH ;ONL? "=B;HNCFFIHH;N?GIF2C<<M &O|I
0;OR > "FCGCH;NCIH
0;OR > "FCGCH;NCIH Y FIHA N?LG?
0;OR > "FCGCH;NCIH Y =IOLN N?LG?
0;OR > ;==0GOF;NCIH J;L F; HIOLLCNOL?
0;OR >? NL;HM@?LN >? F ILA;H? C Y F ILA;H? D

<MILIJNCIH CMNLCKOIKCCHH? NN ;<IF

?LNC@C?> .?7@

4% % %



(CMN?M >?M <LA"PC;NCIHM /SG<IF?MOB2AMGCKO?M @ILGC

E O;OR >? NL;HM@?LN >? FILA;H? DY F ILA;H? C

E O0;OR > ;==0OGOF;NCIH J;L F ?2;0

(") (IC MOL F ;50 ?N F?M J)CFC?0OR KO;NCKO?M

(+- (CGCN? >? KO;HNC@C=;NCIH (CGCN +@ -O;HNC@C

) ) J)ANBI>? >? )IHN? ;LFI J;L =B;cH?M >2IHNEIBPLFILEIP

) + );NC _L? +LA;HCKO? CMMION?

). #M #L;HOF?M LC=B?M ?H GAN;OR )?N;F .C=B #L;HOF?

)0 J*"N;FFINBCIHA"CH?M )?N;FFINBCIH?CH

' 0,;M? ,1GJ? MI>COG JIN;MMCOG

*: % %I>0L? >? MI>COG

1) *ILG?M >? -O;FCN” /[HPCLIHH?G?HN;R?M>GIHFNM B NE ?I

*-1) *ILG?M >? -O;FCN”A I[HPCLIHH?G?HN;F?M )IS?HH? F

*-1 10 !-/ *ILG?M >? -O;FCN” ITHPCLIHH?Q?;iHFK N2 MN ;!HHP;C & M !

*- *ILG?M >? -O;FCN”A 'HPCLIHH?G?HN;F?M >;HM F; G;

*- *ILG?M >? -O;FCN”A '/HPCLIHH?G?HN ;F?M >;HM F; G;

+ 1 VKO;NCIH > C@Q@""L?HNC?FF? IL>CNOHM +L>CH;LS

- ,B;LG;=1 =CHANCKO? <;M"*"? MOL FS JBBMNCIBFIAEZI ,B
'"CH?NC-=

, 0 OIRC=] =CHANCKO? <;M~"? MOL F;;PSMICRFOACTHBS

,$ 10 >Q ,IC>M $0GC>? LS 3?CABN

/10 QQ ,IC>M /?= 3?N 3?CABN

% * %+ AM?,0 *NM"AL;N?OLM %+FIACKO?M

4+ % SAM?2:0 > +<M?LP;NCIH >? F; IHN;GCH;NCIH $CGCK

C+ IMJ _=?M L~;=NCP?M >? F IRSA H? .?;=NCP? +RSA"

N oL"N"? >? F; JB;M? > ;==0O0GOF;NCIH ?H DIOLM

0 OIRC=l >SH;GCKO? 0OIRC=1 SH;GC-=

0’ OIRC=] =CHANCKO? O0OIRC=1 "CH?NC=

0'0 OIRC=I =CHANCKO? NIRC=l >SH;GCKRQGCG&IRC=1 '"CH~

6+!-*$1 "' (+(/3%$1 %-0+3*$1 #$%1 +-*?2"3*$1

A >ClI CMINIJ? >? F ;LA?HN
A LA?HN
F FOGCHCOG
M LM?HC=
@) +L
; LSOOG
; %IHM =;F=CKO?”M
> .;>ClI CMINIJ? >0 =;>GCOG
> >GCOG
> F BFILOL? >? =;>GCOG

4% 2



%+
(C
)2 $A
)H

* .
; %

6H F
6H/+

IOF@;N? >? =:>GCOG
O?FFOLOL? >? =;>GCOG
I<:FN

BLIG?

A"MCOG

OCPL?

"?L

;0

=C>? =BFILBS>LCKO?
)?2L=0L?~?

=C>? HCNLCKO?
(CNBCOG
J"NBSFG?L=0OL?
);HA;H_M?
%I>0L? >? MI>COG
*C=E?F

CIRSA _H?

yFIG<

.0<C>CO0G

I"FAHCOG

VN;CH

INLIHNCOG

OCN;H?

OB;FFCOG

1L;HCOG

2;H;>COG

.;>Cl CMINIJ? >0 TCH=
6CH=

BFILOL? >? TCH=
IOF@;N? >? TCH=

OB_M? +JB”A"FC; #!/0%*

42



(CMN?M >?M "CAOL?M

42%



OB_M? +JB”A"FC; #!/0%*

*34& %&3 *(52&3

<:HE8I??HFGE4G<BA 78 ? 8998G 78F @ Q& PHBEFAHA<MHASGEAM <G C;|
9BA6G<BA 78 ?8HE 6BA68AGE4G<BNFIAG<BBAHO FEAPIBASD B H AB A
8FF8AG<8?F O 7TEB<G8 CBHE ? BE:4A<F@8

<:HE8IP?HFGE4G<BA 6;EBAB?B:<DH8 78FF788A0QHGBGCBFAER228@ 8 A
CEBG86G<BA 78 ? 84H 8G 78F @<?XBH&K4¥HDHA4G66O IBFISEFHES & B AG G
8G4G 78F @<?<8HK 4DH4G<DHS8F

<:HE8IP?HFGE4G<BA 78 ?4 6BA68AGE4GQERBBF BBHEFG78MHATS 7
? BH8FG 78 ? HEBC8 ,A8 Q6;8?7?8Q74H6BBP8HRA42DHARBG?’ETH GBBHP B,
78F @B<AF 4HK C?HF 6BA68AGEQF 8A 9@ QQG¥5”? 9BHEEIGC?766C
@4CF2G45?8 C;C

<:HE8IP?HFGE4G<BA 78 ?4 5<B466H@H?4G<BA 4H 6BHEF 7TH G8@C

<:HES8I?P?HFGE4G<BA 78F E4A78F QGA4CB8FA7H RBEBLBFEBEMN F % F
<FGE<H5HG<BA %WQG45B?<F4G<BA %®BG;L?4G<BA 8G N?<@<A4G<BA

<:HE8*6;Q@4G<F4G<BA 78F 78HK C4EG<8F @B@GBAKGAG ?8F @B7R"
78 E8?<8E 7?4 6BA68AGE4G<BA 7 HAPBICFH4 B5AAIRAIQ@ F 4AR 6B HE £? %l
G8@CF $8F C4EG<8F +# GBK<6B 6<8QEBPAGE88?&BF+@ SGBK< B FH L /
64GQ:BE<8F 78 6BA68CGF 78 @B7R?8F

<:HE8I??HFGE4G<BA 7 HA @B7R?8 +# HA 6B@X4EIBGATWEAG O :4
CBFF<5<?<GQ 78 @B7R?8 +# @H?G< 6/B® CQUEGA @B EATAGCE & 8/B84NG 8
6B@C4EG<@8AGF O 7EB<GS

<:HE8!??HFGE4G<BA 78F 7<99QE8AG8F C;4FBFERD IBFF :QAQEA4~
BKCQE<@8AG4G<BAF I<F4AG O Q@BHBFFH P 4H B BB 6<6HHEBH ?4@ B A D BI(

<:HE8W??HFGE4G<BA 7H CE<AG6<C8 :?B54EGSBE?78AUBDARABE 4LQF
8KCQE<@8AG4?8F 7H @B7R?8 ' 7QOBB@8G<FIF8K AS0BE®@EG <8 ATF

FBAG B5G8AH8F HA8 7<FGE&BHGIERBIA RBESGS 8GG8 7<FGE<5
-B<AGS8 C8BE@8G < 78 F<@H?8E ?8<@BZBRAE 8@ K/ g BFANIBECBEEET
7Q9<A<E ?4 7<FGE@ZEG<BIPS8 CBHE 6;46HA 78F C4E4@RGESF D
FHCB8ECBFQ8 4H CE<BE CBHE I<FHQB<ESE ?8F: 48/ KO 8CE O BHESBA
)4G<8E

<:HE8)QC4EG<G<BA :QB:E4C;<DHB GB418FFCRG6BEBCS8 7Q?<@<GQE
?28F ?<:A8F 8A CB<AG<??QF FHE PESEBIS GBIAGRBASCABR® @R P FA7
?28HEF 6B78F !*' 6BAIBAG<BAAS8?F 8G8TSF QB <MK EBEAAYF 8 ACBQGS /
74AF 2 QGH78 78 ?4DH82G 68 QAE6AGGI® 8FG <FFHS

<:HE8 N8CEQFB8AG4G<BA F6;Q@4G<DH8 78 ?4C<UBEBEGQ @BEC;E
C;L?B:QAQG<DH8@8AG CEBG6,;8F 7TBBAGFGRBE8F 4HGE8F 8FCR68F 7H
*BHE68 Y &8J 4@C;<CB7 FC86<8F 7<F6BISB8E87 Z 84J4: 6,

<:HE8 I'E:4A<F4G<BA F6;Q@4G<DH8 :QAQE4?88FORME8<AT7<I<KTH 4

$8F ?8GGE8F F<GHQ8F FHE ?8 7BEAIDE) ESAEII<BCB78
F8:@8AGF 7 HA CQEQ<BCB78 4186 7HBCBHYGGB8EBBXKA 54% CBBECBH
54F<CB7<G8 54F<F < CBHE <F6;,BEFCGBB<@BQEHRE;<H@CB® EBHEC®T
64ECS C CBHE CEBCB7<G8 CEBCBMEL?8GC WEBIHIK Q8 TCACBRB 78
F6;Q@4 78 -<A68AG - $$! :4?8E<8 <AF86G8 BE:

42% %



(CMN?M >?M "CAOL?M

<:HE8! CBEPH 78 ? 4A4AGB@<8 <AGB8EA8 7 BE:4MN&GF@8 7H :8AE
4 F6,Q@4G<F4G<BA 7 HA8 6BHC8 "BM <EHB<ABI?88 & 45 FF8EFG @™
78 4@ @4E8 4186 + ?8 G8E:<G8 THX@KER<EBA :B ?88FRHBA4LBF ?
@: ? <AG8FG<A @BLS8A 7: ?8F 64864 C\4 D MBFFEBHE=/ABIAB ASE(8BIK
C?4DH8F 6BK47?78F 8G ?8F 5S5E4A6;<8F@CPBICH6/F Z @B7<9<Q8
E889>88C<AESB®4B8BGCG 47

<!:HE8 ¥6;Q@4G<F4G<BA 78 7?74 6BHCS8 ?BA:<GBIE <4A<’B4 G 4+BM 6486 H
78F 7<99QEB8AGF GLCS8F 78 687??H28H TBCLIG ; QLK6HPE@F GBAMIECER B <
? <AGB8FG<A O F4 C4EG<8 7<FG4MEEBAEG68 @4AHF6E<G 78 G;RF¢

<:HE8 (;BGB:E4C;<8 78 5E4A6;<8F 9E4T6;8@38 & BGEQRBBQ8F FHE
*BHE68 C;BGB:E4C;<8 C8EFBAA87?7?78

<:HE8'LFGR@8 <A<G<4? 78 FG45H?4G<BAHAX8F BHEGB@GE8F @<F 8A
<:HE8 4@ @4E8F @QBEGF CEQF8AG4AG HA BECE6<FF8@8AG CEB:ES

<:HE8*LFGR@8 78 FG45H?4G<BA 78F :4@ QM EBR KK CR4PRFF 4H $!
7T4AF HA 54<A 7 84H G,;8E@BFG4GQ8 O U

<!:HE8%6;Q@4G<F4G<BA 7 HA8 6BHC8 ?BAAAG@BALAP 84 7QG86G
6B@CBFQ 7 HA F6<AG<??4G8HE 8BACGBE4BEGBI7”8788&4! +/?7HA GHHEA
C;BGB@H?G<C?<64G8HE

<:HE8 MC86GE8 7 Q@<FF<BA 7 HA Q6;2ZAGBRARBE4ABABBALCAG 7H
7 Q@W<FF<BA O >8-

<:HE8 (IBGB:E4C;<8F 7H A<CTHRB<GRBF@/+HidB 4/ 8B @ QYABEF O
:4H6;8 8G 7H 7<FCBF<G<9 8KCQE<@8AG4? O 7EB<GS8

<:HE8(!IBGB:E4C;<8F 78F 7<FCBF<G<9F C@ @BAEBF G@BAQEABHE FC
? <A7<I<7TH47?<F4G<BA 78F BE:4A<R2:8HE&BE BHFBR@A I8EGFHSB S H 8
O TEB<GS8

<:HE8 !(;BGB:E4C;<8 7 HA 7<FCBF<G<9 78 C4AAKBGEF 6B@CES8A4
7 <A7<I<7TH47?<F4G<BA

<:HE8 (IBGB:E4C;<8 7TH CEB68FFHF @4AHSBR7%B<THIR<FHAG<BA 78F (
78F :4@@4ES8F

JQOFH@Q <??HFGEY 'A8 2AE @H?6<AGB@C4EGC@8AGF GBK<6B ><A8(
HA78EFG4A7 @8G4?F BE:4ABGEBC<F@ 4A7 94G8 <A Z

<:HE8 !'8A8E4? F6;8@8 B9 G;8 @H?G< 6B@CBHEHG®EABE7®B78? +;8
ESB8CE8B8F8AGF G;8 @87<H@ FHEEBHA7<JA<G3 8 BK:-EACE@F8ABEB G468
BE:4A<F@ 4A7 <AF<78 <G G;8 BE:4AFAB S8 GAGABE 8445/ B8 aHIE@A 6/8:C (4
FH8F 4FFB6<4G87 J<G,; G;8<E E8B8FEBEG<AG SMBBEEBY EOHU®D <BAF
O9BE 68C;4?BABRAE8S@4<A<A: GSFFH8F +;8 E4TCBEBAG 4EEBJF
HCG4>8 4A7 8?<@<ABG<dBAAG4@<A4AG 58 GJIB8B8A4AXG8E 4A7 G;8 BE
ESB8CE8F8AGF G;8 9?HK 9EB@ G;8 BE74AAY GBGG87/BEEEMB FF IBE@; &G
6B@C?8G8 @B78? 9<EFG?L G8FG87F DFE8*FHGEBS8FF<I|87?RBGIXKMB 4 KHE

42 % % %



OB_M? +JB”A"FC; #!/0%*

MB8EB GB B5G4<A 4G G;8 8A7 G;8 "BBRAGF <® B A < BB OEHEG-GPABE?
?<A8 BA?L

<:HE8 'W84FHE87 7BGF 4A7 CE87<6G87 FBAF7I&AT G48,87 7 6E
BA8 6B@C4EG@8AG @B787? DF 44864 69BE&E8@;4BGBFLAASF

7 E8B@4<A<A: G<FFH8F B9 4@ @4E<7FHBKCBFBB G G4>% 74kF $
4A7 TBCHE4G<BA 74LF ] C;4F8F GRBIFCIBELXIHAI<XZXAEG;8(38468 AB
G;4G G;8 L F647?78 7<998EF 58GJ8HA G;8 C?BGF 4 5 4A7 G;8 C?BGF |

<:HE8 %84FHE87 7BGF 4A7 CE87<6G87 FBAGEHMRAIBAMFIXGHEHEISF
G;8 @H?G< 6B@C4EG@8AGF @B78? 5 DG48644A768C;4ABAF<ALBFG<

E8@4<A<A: G<FFH8F B9 (4@ @4E47F BKEBFB8G;BEHCG4WS 74L R’
4A7 TBCHE4G<BA 74LF ] C,4F8F GRBIFCIBELRXIHAI<EAG;8(38468 AB
G;4G G;8 L F6478 7<998EF 58GJ8HA G;8 C?BGF 4 5 4A7 G;8 C?BGF |

<:HE8 !I'KCBE<@8AG47? C?44AF G ,;8EBBBXAA<A: B9 GAF 8KCBE<@8AG C

4E8 FA@C?<A: G<@8FG8CF 7THE<AK: G5 387 #HEAHCR@ BRIBX BABC486H @G ? 4

C;4F8F ®G4LF 9BE : 4A7 T7AGFAYHEES8TF4@C?<A: G<@8FG8CF 7THE<A

78CHE4G<BA Cx#FB;8ABG4? THE4G<BA B9 ™4 BFSKEBE<@BAG G
7T4LF 9BE 7

<:HE8 !I<kFF86G<BA FG8CF 68C;4?BA FB8BZEAGCGBRBEMHEB @ G ;8 ES8

4A7 457TB@8A FB8C4E4G<BA 9EB@ HEBBB@ &8FG4&3®B4 FEFGLCHBEGGRBRRB A

58GJ88A HEBFB@8 4A7 <AGB8FG<AS K 68C6438BA 4B GCBEBGAAS ;BE
HEBFB @8 ES@4<A<A:;

<:HE8 INN'BCEB8F8AG4G<BA B9 CE<BE 74E> 7EBGE4BHAGCBAGS8BYBE

846; CAE4@8G8E B9 G;8 BAS8 6B@C4ESC@BATC CBBFSE®; BEF4A 7454

9<EFG ?<A8 J<G; 4 5 4A7 6 9BESMRATGFG <ABE 6R86B A G ;" <EA8 <A,
; 4A7 < 9BE 68C;4?BAF 4A7 PSR A<AZA<G<EFHB8F4A7 ? 9B

<:HE8 % 84FHES87 7BGF 4A7 CE87<6G87 FBXYGEHMAIBAFFIESGHHEIBF
G;8 BA8 6B@QC4EG@8AG @B787? DF 648614 6 OBE IMPBAAGBAG<AES
7 ES8@4<A<A: GSFFH8F 7HE<A: G;AHT4LA44>8 741,BF8F 4R8 Cr8EAGEBAG
J<G; G;8 5?46> 7TBGG87 IBEG<64? 2BAB BOBE GV8 AB@<A4® 6BA6B8AC

<:HE8 % 84FHE87 7BGF 4A7 CE87<6G87 FBAGEHMAIBAFFIEGHHEIBF
G;8 @H?G< 6B@C4EG@8AGF @B78? <A$ES @AF6446?688C ;4 ABAF<A
4A7 7 EB8@4<A<A: G<FFHS8F B9 :4@Q@4E<7THBKABEG§E BB8G4>8W

7T4LF 4A7 T8CHE4G<BA 74LF 5C46P8FBEGBBIEIBEEH<ILT ? GA8
(?84F8 ABG8 G;4G G;8 L F64?8 7<B98HEF?’B&EJIJB8A G;8 C?BGF 4 5 4A

JQFH@Q <??HFGEQY ™:4A AOB6DE6AY66H@H?4G<BA B9 647@<H@
8KCBF87 GB 8AI<EBA@8AG4??L E8?814AGCG @8G4? 6BA68A

<:HE8 %984FHE87 7<4@BA7F 9BE 7 T7BGFASBEBEAGAA B®EBESBIAG6G87

4A7 74F;87 ?<A8F 9BE G;8 6 E87<B98Q@BGIREFI 4% G6 BA B3 MAB4 G <
6B@C4EG@8AG @B787? DF 4A7 AMB/E 74 64RB45 B8<AAZFG<AS
9 68C;4?BAF : 4A7 ; E8@4<A<A: O<FHG® OAHME4LAF BKCRFS8E GRB??|

\W AB® 7 789G 6B?H@A <A BE4ABS /AAE<:,GV6B?AH @A <A
5?H8 7HE<A: G;8 HCG4>8 C;4F8 74AFC4F8B72ABF87] 5L 4;B88HE4G
GJB C;4F8F 4E8 F8C4E4G87 5L G,;8b&4BGCBBG,E&7 G8E G Fo6i47? 8 <7/A® 9
58GJ88A G;8 C?BGF

4% 4



(CMN?M >?M "CAOL?M

<:HE8 %%84A B9 G;8 E874G<18 CEBCBEG<BABE BXRANSHELHOBEHET78AF
/IA- C8E BE:4A :<??F 64864 68C;A?BAF FHEBE8 NG GA 88 FAASH & 8@B4 €
J;B?8 5B7L 5HE78A 4G 846; FA@C?<A:7@<k@8] 7T4AF PBHEHEAGHB®MN ? 4 (
C,;4F8F 74LF ]

<:HE8 %4 <A C4EGF B9 G;8 8KC8E<@S8AG4A CI?8K84G ?B54? 8KCS8E-
<F G;8 58:<AA<A: B9 @A &KCIAA@MBAA: &<@8FGB8CF 7THE<A: G;8 46
C;4F&FGG;8 THE4G<BA B9 G;8 46GHIGFH ?@&G\IBLEE ;B HE@FC ?G A
G<@8FG8CF 7HE<A: G;8 78GCGHE4A8<BBGCAFHEININI<BA B9 G;8 8KCE
G 7T4LF HE<A: G;8 466H@H?4G<BACQH4F87 G4BE8RBISE? &38AB 9l
<AT7<I<K7TH4?<M87 8KCBFHES8 4IB<7F BEGSIE 8§8A =8ABBI4? 8ALHAXE&EE
JBE8 C?4687 <A 4ABG;8E Y GE4AF<GXBQRA8ESB4P &F HRIJAG 18B6BAGA @ <

@%$ B9 HA6BAG4 QW4ABEBIANIEBAMES7 <AGB G;8 B4 8E G;8A ed
/A FB?HG<BA 9B??BJ87 5L 4ABG;8E 4A @¢% BOEHAGCBAB4 <G8
6BAG4<A<A: G;8 4@ @4E8F JA4F G;8646 EACBHFG<BANBY CGR8CAEBFL4>*3&
BCB8E4G<BA J4F E8C84G87 9BE 846; A8GBEKABMBAENLA T74LF 4A7 6 !
6BA68AGE4G<BAF <A E84? G<@87 BEHAB@GHB85B46B GAT MEFRF4BY
4A7 G;HF >88C G;8 8KCBFHES8 6BAG8AGE8 GSEBA 1K 6 BBRAGSAG E4FGE
<A J4G8E J4F @BA<GBES87 GJ<68 4 7T8EL+45783RF #4NF8E G, EPHRG
Y A8 FC<>827Z 455E8I1<4G87 &* FABEBRKBI 7<@%8EBAG CHIBHE IBEB
9BE :4@@4 6BHAG<A: 64?7?87 Y 8A7 FEB ZAASLE8T<HEGEE&7 G*8 +B
6BAG4@<A4G<BA CESB8FFHES8 G;8 7 6BAGBIGBA BXBAS 8A /GG 8G4 BBESB:C
B9 G;8 @84FHE87 6BA68AGE4G<BAF 4,8 IB?H® 84 BB87 ERBHSESB4>E
JAF 64?6H?4G87 466BE7<A, GB-<F G;8 IBBE&®S38 B9 FB?HG<BA GB
47787 GB G;8 584>8ECSBE <F;88 AB@<A4? 6BA68AGE4G<BA GB 5¢
< 8 D @%$, -<F G;8 6BA68BAGE4G<BA @Q8#KEHE87 4K5FG;B8BEB9 G; !¢
G;8 KFC<>8 4/A<TF G;8 @4K<@H@ IB?H@8 G;4G 64A 58 FC
< 8 @$

<:HE8 !-<FF86G<BA FG8CF FBCA4E4G<BA9BO & BECBEXFTBA 9EB@
FSEBC4E4G<BA B9 G;8 G;BE4K 4A7 G;8 HSCBRASGA<BEBE®D G;8 HEBI (

9EB@ G;8 <AGB8FG<AS FESC4E4G<BAEFETIxIBBAA4B78 HEBCBRUEG 4BA B

G;8 <??F 9EB@ G;8 G;BE4K 4A7 A57BRAGBAESHBGEICKBI8E XB;BCBE?BAF
64864 <AGB8FG<AS8 457B@8A GCEB@4KA<AHEBFBIKEB 4A7
<??F

<:HE8 !)BCE8F8AG4G<BA B9 CE<BE 74E>EEBHG4ABAK BPOG3E<BE B
C4AE4@8G8E B9 G;8 BA8 6B@QC4ECQ@8AB BBB8SBEDIFA 9BEAT/ 74 ®&CG
F8G O9<EFG ?<A8 J<G; 4 5 4AJ<G;9BES<ABGBPGC OBH643834B AT; REAS
J<G; : ; 4A7 < 9BE 68C;4?BAF 9BHHEGOA<MX AL G<FFHB8FAAMAT? 2?41
J<G;, @ 4A7 A 9BE :<??F

<:HE8 ! )8CE8F8AG4G<BA B9 CE<BE 74E>5HGKBAAKA7BOBFABEE<BE !
C4AE4@8G8E B9 G;8 BA8 6B@QC4EC@8AB @BBSBEDIFA 9BEA/A 74®4&G
F8G 9<EFG ?7<A8 J<G; 4 5 4AIJ<6G;9BES<ABGBPRCOBH 6£B6BAG;REAKS
J<G; : 7 4A7 < 9BE 68C;4?BAF 9BHHEG QUMK AL G<EFHBFAAMIA? ?41
J<G; @ A 4A7 B 9BE :<??F

JOFH@Q <??HFGEQY 7/R9?HBAG86BY &8 8KCBFHES8 6BA68AGE4G<B.
647@<H@ BA <GF BE:4ABGEBC<F@ GBK<&B ><A8G<6 4A7 94G8 <A

<:HE8!B@C4E<FBA B/ G838 8A7 B9 G;8 466H@H?4G<BA C;4F8 B9
B9 7 @84FHE87 <A BB 8ZBBBE:4A 466BE7<A: GB G;8 8KCBFHES8 61
B8KCE8FF87 4F 4 5<B6BA68B8AGE4GBBG <B/S BBEFR &B@ G4 BHBF? GEB<G3 8
GBG4? 4@BHAG B9 7 @84FHES87 9BE 4?7 G;8 BE:4AF B9 G;8 F4@8

44



OB_M? +JB”A"FC; #!/0%*

<:HE8!-<A4? C4GG8EA B9 G;8 58FG @H?”?G< 6B,@CCGEB&8AG @B7E
6BA68B8AGE4G<BAF B9 8KCBFHES8 +;8 QAGCB B AGHEEBHA7 <G BEG 83 CB.
4@ @4E<7 G;8 5EBJA C8AG4:BA 6BEE&SRAUCBATF LBB?G;J8 5BR8B BE:4
<AF<78 6BEES8FCBA7 GB G;8 BEAZARP<A>BT GB4I@BCBEFIBES8AG 4EERB
6BEESFCBA7 E8FC86G<I8?L GB GA8B8BR4G837869 886 GIHMXB8EANAT?G B <,
BE:4A);<?8 G;8 97?BJ) 9GB@MBEBEBBEMA5B?<M87 5L G;8 CAE4@8GS8EF

<:HE8 !BA68AGE4G<BAF B9 7 CE87<6G87 ?<ABEYAIS@BKMABABEI4? <
<A FB?<7 ?<A8 J<G; G;8 @H?G< 6BOR4EC@IINCG @BIAFBEBY” DF
7<4@BA7TF 7BGF 4A7 6EBFF8F 9B& 4A7594A%4864 <AG8FGIAA8F
< 68C;4?BAF = > 4A7 ? ES@A<A<AR?ECBRFHIEF@4EZ7® 8 KC BIAGZ7 BG
\W A: %89G 6B?H@A <A CHECZ@<77?8W6B?H@48 <A :E88A 4A7
\W A §<:;G 6B?H@A <A 5EBJA B9 7 7THEERB:9B?BJ&TL 466H@H"
SL 4 74L 7T8CHE4G<BA C;4F8 +;8CAEGGS8F 7868 BEHGCE64RP8F<AS &F
L F64?8F B9 G;8 C?BGF @4L 7<998E QEBAOGCBASMBEG4AE4A7 BE 6BAG6S

<:HE8 !-8A8E4? 6B@C?8G8 F6;8@8 B9 G;8 QHEPB<56’BH® CAEG@8AG|
BHGS8E 5BE78E ES8CE8B8F8S8AGF G;8 @87<8H@A4CHBEEBIGAT <RAE4®B ;8 BE:/
C8AG4:BA EBCE8FB8AGF 4 J;B?8 :4Q@4ES8CERFEALB LB;78”BIESBAKBFBE
<AGS8ES8FG 4FFB6<4G87 J<G: G:8<E EBF GPEESHG RBREBEABBAELG<BAF

9BE 68C; 4 OBAFE8B8@4<A<A: OBEFH®PHAA ;8 7<998E8AG 4EEBJF J:
CA4E4@8GHBETF 6BEESBFCBA7 E8FC86G<I8?L GB CABE®4G8F B9 HCG4>
58GJ88A J4GB8E 4A4AG ;8 BECAEERODBGBEFM8 G;8 9?BGEBEB@ G;8 BE: 4,
G;8 BE:4A

<:HE8 ! %84A B9 G;8 E8?4G<I|8 CEBCBEG<BAF:<?7H9 &438®4? 5HE 78/
68C;4?BAF <AGS8FG<AS8F 4A7 ES@4&A<B?8GXBFFIHSHEJ&8®B ;4E8BC€BH G
FA@C?<A: G<@8 74LF 9BE 466H @ HQC443F<8F-A 7TA4EF HMATBBGHEA4LG
?BJ8FG 6BAG68S8AGE4G<BA GBKG&/ XBEBE G;8 Ax$8FG 6BA68B8AGE4G<B
< 8 A $

<:HE8!-)8CE8F8AG4G<BA B9 CE<BE :E8L <4BAFCBOEGHBIBsSBE BE4A
C4AE4@8G8E B9 G;8 BA8 6B@QC4ECQ@8AB BBB8BEDIFA 9BEAT/ 74 ®&CG
F8G O9<EFG ?<A8 J<G; 4 5 4AJ<G,;9BES<AGBPRGCIOBH c#B6GBAG;TEAS
J<G,; : ; 4A7 < 9BE 68C;4?BAF 9BHEGOA<MXALG<FFHB8FAAMAT? ?41
J<G; @ 4A7 A 9BE 5<?7PBFHE A7 BE9BE

<:HE8 !%84FHE87 7<4@BA7TF 4A7 CE87<6GBT7T4FB7<7<™848 9BE G;
9BE G;8 6E87<57?78 <AGS8EI4? 6B/A68BAGC BBIXEGAFGHEDNS AEB GABF8I<(
DF 4A7 * GB * 9BE 4 B 47 ® SAGBFG<ASF 4A7
< 68C;4?BAF = > 4A7 ? ES@A4<A<AR?EBRFHIEFr@4EZ7® 8 KC BIASZ7 BG
\W A:9G 6B?H@A <A CHEC2@<77?8W6B?HA@ &8 <A :E88A 4A7
W A: £<:;G 6B?H@A <A 5EBJA B9 7 THE<AB®G?2BIJBCZG4>8 C;4F
5L 4 78CHE4G<BA C;4F8 74LF 878B&GC5J6 ;8 ;878> 4EBGK8BT4 E ¢
IBEG<64? ?<A8 (?84F8 ABG8 G;4&CTBGH F64?8 7<998EF 58GJ88A G

<:HE8 !)BCE8F8AG4G<BA B9 CE<BE 74E>EEBHG4ABAK BPOGBB<BE B
C4E4@8G8E B9 G;8 @H?G< 6B@C4EG@GBRCB @B BE:4MBBE ZA774G4 ¢
F8G J<G;, 4 5 4A7&% BBE > 9BHAAT7 < =OBE >4A7 @ 9BE >
4A7 A 9BE >C 4A7 DE 9BE 4#A7 G 9BEAAT7 J KOBE >4A7 M 9BE
> 44 45 A4AT7 4G 9BFE AAT7 49 9BE AAT7 4> 9BE 4A7 4@ 9BE
> 4A 4B 4A7 40C @QBE4A7 46 9BHE 4AT7441 HAWBE4L4AT 4L 9BE

4A7 4M 54 4A7 55 9BE

44%



(CMN?M >?M "CAOL?M

<:HE8IM??HFGE4G<BA 78F 7<99QE8AG8FHI®B#&CB4E TBH?8R GUFB8@ 8 A G -
9887<A: 49<A 78 TQGBE@<ASBE @ 819 H < 467><<CAX A 4GB A % A 46A<TEOA< BI@

<:HE8 -E4C;<DH8 ES8CEQF8AG4AG7?BBFCBIAEG63AGCH . BFF78 @ @4E8F
8A 9BA6G<BA 7TH G8@CF Q6BH?Q 8AG; 18 E 8M AY8@ 8FBIB 8 @& 88NH B B CHEF
@<F8 8A C?468 7TH 7<FCBF<G<9 78 IGHTRBS BECEX B88G3BA? 8 G D4 6BA

CEQ7<G8 C4E ?8 @B7R?8 D $8 434 5D3HUG B <DHEB O8FEIBR8HEEF
BFG<@Q8F 78F C4BMMO REEBFQ>47?8@8AG ?8HE Q64EG GLC8 8G ?8F
? <AG8EI4??8 78 6BA9<4A68 O CAE4@®RGES 78 6;4DHS8

J)QFH@Q <??HFGEY %¥8B4568H@HRXAEG ABRA BE:4ABGEBC<F@ 4A7 94G8
8KCBF87 G,;EBH:; 7<8G4EL C4G;J4L Z

<:HE8 %84A B9 G;8 E8?4G<I18 CEBCBEG<BAF (<?BR @8%614 5HE78A
68C;4?BAF <AGB8FG<AB8F 4A7 E8@ 4K AB\?8CxFFFIHSHEJ8A ;4683BE886G
FA@QC?<A: G<@8 74LF 7HE<A: 466HK@HNTILEEBR T7A4LF LA BFBB CHI
GJB C;4F8F 4E8 F8C4E4G87 J<G; G;8 5746> 7TBGG87 IBEG<647? ?<A8

<:HE8 %84FHE87 7<4@BA7F 4A7 CE87<6G8®8AGE; 1G58 9<A4? @
@B787? DF * GB * 6E87<BFB84AKGC@BVT&AAAKANHFABB8LT7?2AAS
6BA68AGE4G<BAF B9 7 <A 4 <AGS8FG<ABRD 45 A54M8:6 45 <6 FHIBT; 8B A
4@ @4E<7TF SBKUBBAGE® <A4G87 4?78E ?8418F 7THEIKRA: G;8 466H@H?
9B??BJ87 5L 4 7T8CHE4G<BA C;4F8 4P4R<A8,; & 8 4B4GCBECG,B7 Q3B (
C;4F8F +;8 L F64?8F B9 G;8 C?BGH @4L4RI9O8E 58GI88A G;8 :E4C;

<:HE8 <A4? C4GG8EA B9 G;8 58FG @H?G<86B4EC BECIE@BBEE8EB787?I
5BE78E ESB8CE8F8AGF G;8 @87<H@ FHEEBGI87AAS 52,87 BoE:46A< B @E 6 ¢
BA G;8 E<:;G EB8CE8F8AGF 4 A<557MF4G<FA4BB 745 B8E8%8818 9BB7
C8AG4:BA EB8CE8F8AGF 4 J;B?8 40 O ESCEBAFE8B S G 88 BHEI 458K 8P -
<AG8ES8FG 4FFB6<4G87 4AB C4EREBEE@GBF GB G;8 7<998E8AG 4E
6BEESB8FCBA7 E8FC86G<I8?L GB G,;8AE8G668RABY¥F HMBG4G B HABGB 8B
8?<@<A4G<BA B9 7 9EB@ <AGS8FG<ARN BEEARNILA8 BERF44A?8 G;8 97BJ
FL@5B?<M87 5L G;8 C4AE4@8G8EF

<:HES8 - 8ASBE4? 6B@C?8GS8 F6:8@8 B9 G:8 GEBTBZ6+@H?G< 6B@C4
?4E:8 5?H8 BHGS8E 5BE78E ESCESFSABRAXBQ@QA %7 8H @4 GBE EBH:87 <.
A<55?287 5?246> 6<E6?8 BA G:8 E<?2TBESGRSF SABBY AGEACE M FARE 8D
7 G;8 58<:8 C8AG4:BA ESCESFSAGMBJ IBKBF 4AF@AE €8 CE 3 FB/SCL
G;8 BE:4AF B9 <AGS8ESFG 4FFB6< Q%< BAGYBE, SAFEBERBBE <18 6BAC
9BE 6486BE 68C;4DBAFES@4<A<A: GREFK8FPFAA#:8 7<998ESAG 4EEE
J<G:; G;8 CAE4BEGBEEBA7 GB G;8 E4G8F B9 8?<@B&46<BA B9 7 9l
JAGSE G;8 CAFA@SBYENMS G;8 9?BJ B9 GB 9EBAB G BABE 4A
CAE4@8GREF5B?<M8 G:;8 9?B) BIGH GEBBEGLA BE:4A

<:HE8 -)BCE8F8AG4G<BA B9 CE<BE :E8L 4£BRAFCBBG84&:<BE BE4A
C4E4@8G8E B9 G;8H® B#FB?GAEFBE@BAEB @ 8K @BI8GGCGIFGB 846;
BE:4A

<:HE8 -%84FHE87 7BGF 4A7 CE87<6G87 &EB7X?2<@B914?H8F B9 <A:
A@@4E<7F 7HE<A: G;8 8KCBFHE8 KEAGH® OABGB /A BLBE ?8418F 7<F¢

<:HE8 -B@C4E4<FBA O " 9<A 78 ?4 C;4F8 G<BMH @H?AG<BA 78F

@8FHEQ8F 74AF ?8F CBB?F 78 6;4DHBA BE446AKASB 8 A7 BKAOBF<BA<B B ?$18
7TBAAQS8F EB8CEQFB8AGQ8F C4E 78F EBAMBF EBAGEBGE8GECEBAFB8AG

44% %



OB_M? +JB”A"FC; #!/0%*

7 SKCBF<G<BA 78 CE®EB8AGNQ8F 74AF ?8 ;4C<GES8 !- $8F 7TBAAQS
C4E ?8F 6EB<K @4HIBF 6BEESFCBA78B6CGAHIG<BAZ?EKICBRIF<GBRBE 7
A: $r8 7

<:HE8 -BA68AGE4G<BAF @Q8FHEQ8F ?BF4A38R G CBA7<G8F <A
CB<AG<??QF 8G @Q7<4A8 8A GE4RG<CB@QA4ECX@8ALG FH QABIPR?B F
o = ;4C<GE8 - @B7<9<RQ8KFBIF6¥4AR)4> ?8F <AG8FG<AF 5 ?8F
?8F 6QC;4?BAF 8G 7 ?8F G<FFHF B3+ G8A&T?3BF/ 4@ 8EBEA&KI@BH
4H 7 C8A74AG ?4 C;4F8 7 466H@H?4GCKBA 7TQECBHHIBG <BEA<I<8BHEAS
4186 78 ?4 ABHEE<GHES8 ABA 6BAG4 @x<AN(BF ABI<ESABQGBEEBS& 6248713 B
C;4F8F $8F Q6:;87?7?8F 78F 4K8F L 78F E4C;<DH8F Z<99BBE8AG/8AGI

<:HE8 -IB@C4EA4<FBA 78 78HK 4=HFG8@S8AGF 78 ®BKR?8F +# O |}
7BAAQSF 78 6BA68AGE4G<BA 8A 7 BB SRHBE BBE RM H 664D AL1BE HE
78 ? BE:AA<F@8 8AG<8E 8GGS8 ESCEFQFBHR@HIIBABRS @BGEFA7 GIAS
FH<I<8 7 HA8 C:4F8 78 7TQCHE4G<BA ASBIBE G <64 ? 8 BACAEQSGE<C2D R
$8F ?BF4A:8F ESCEQF8AGSAG ?8F BB ARG E 46 E B/8H 486 H? QB A EO 2C|
78F 6BA68BAGE4G<BAF 8A 7 78F BE<4ASF6BAGXAHBFCBHE <GE® Q 7 $4/
8G ?8F ?<:A8F 8A CB<AG<??QF CBEECEQAEBAGSAT R IB GEQNTXSEE4G
8A 7 CEQ7<GS8F 4186 HA @B7R?8 +# QBME 6B T 4HBEG K@ HAGG 4 BIS
C4E IB<8 GEBX 8ADHS8?8F CAE4@RGESF !) BAG ES8@C?46Q ?8 >

4 4% % %



(CMN?M >?M 0;<F?;0R

44% 2



OB_M? +JB”A"FC; #!/0%*

*34& &3 "#,&"58

+45?84HKHLAG;RF8 78F 7TBAAQS8F 8K<FG4AG&H 7TI&AFG R4 5HGCPBRAEAIBG HE ¢
7 8G 7TH /A 7T4AF ?8F G<FFHF 78 7<S9QEDBANGAGBE 44 IlB<FBa@7RB B KADOBH<Cx
?BEFDH8 ?8F BE:4A<F@8F BAG QGQ 8KCBFQF 8A ?45BE4GB<ES8

+45784HH8 :?B54?8 78 ? HG<?<F4G<BA 73BAFFCRBBH7BH7 83 RE 8
5<B466H@H?4G<BA 78F @QG4HK TENBEF BAG QVQQ; PIBQBRPA4DHSE?"

+45?84HH8 :?B547?8 78 ? HG<?<F4G<BA BF 8HCRB8H @<F8
8A C?468 78 @B7R?8F 6<AQG<DH8F 7 466H@H?4G<BA 78F @QG4HK

+45?84HYCQ6<4G<BA 7HMAF ?8F 7<99QE8AGF 6B@C4EG<@8AGF
7TH?P4DH<6B?8F CEBCBEG<BA E8?4&3IBEFS 46,4 B 6 8 DaB3® (HAE .G £ @8M
FCQ6<4G<BA @BEAXISE 7 ACELFRB

+45?784H(4E4@8G8EF 8FG<@4G8F B9 G;8 +# BABT6B@C4EG@8AG @
9<GG87 FBC4E4G8?L GB 846, 8REBFHBGB 7<FFB?I87 7 4A7 : 9BE 4/

74LF E8B8FC86G<I8?L 589BE8 58<A8FCBHEBIIPHE <A4AFCHEALLIB £
6BA7<G<BAF

+45784H '{4E46G8E<FG<6F B9 J4AG8EF HF8PBBHI&CHB@®KCEE<BBAGF
C,4F8F B9 7 4A7 : 4A7 9BE G;8 78CHABBE<B A8 T ;81FI8 BBIG <BAAT ;M 84
B9 7

+45?84H %8AFHE87 647T@<H@ 7 4A7 @B8EG6HEL J8?72BA68AGE4GK<
JAG8EF 7THE<A: G;8 4A7 74LF B9 8KCBFHE8 E8FC86G<I87?L

+457?784H %84FHE87 647@<H@ 6BA68B8AGE4G<BAF <BAH@@4E<T7F F4
X: 7 : : 40 Q4E4AF J9<:;GF B9 G;8F8 4A4?LM87 FB@&€,?8F <A :ES8L
BE:4A @: 9EB@ G:;8 GBG4? J8<:;GF J8«<:;87

+45?784H %W8AFHE87 @Q8E6HEL 6BA68B8AGE4G<BAF <BAH@@4E<7F F/
X: 1. 40 @4E4AF 08<:;GF B9 G;8F8 4A4?LM87 FB@&?8F <A :ES8L
BE:4A @: 9EB@ G;8 GBG4? J8<:;GF J8«<:;87

+45784H (BFGBE<BE 6BEE8?4G<BAF 58G383MATG8B €4E4@8G8EF >
9BE <AG8FG<A8 < 9BE 6486 H @4<A<A9BFRHBHA?BRAG4@®AG87
BAS8 6B@C4EG@8AG @B78?FBEBE W W XX::1 % $

+45?784H (WEM@8G8EF B9 G;8 +# @QH?G< 6B@CAER: @ 84GF @B787? <
7 74G4 <A 4?? BE:4AF F<@H?G4A8BHBFIE<TXEXBERGEIBIALFA 487
CAE4@8GS&EF > > > > > > > >4A7 4E8 9<K87 GB

+45?84H(4LE4@8G8E 8FG<@4G8F B9 G;8 +# BAF 6B@GLEEITB@8AG @B7
F8B8C4E4G8?L GB 846; BE:4BKB®OBF87 GB 7<FFB?187 7 4A7 [A 9
589BES8 58<A: C?4687 <A 78CHE4G<BA 6BA7<G<BAF 9BE 74LF
+45?784H |;4E46G8E<FG<G6HF4IBBE BFEIV<@BE G;8 8KC8E<@8AGF
+45784H %84FHE87 6BAG68B8AGE4Q<8AR BW *4A7 ®472®1$?74G87

6BA68AGE4G<BAF B9 7 <A FG45?8=8FIG<49CBAGC &BB FL N & 4M7$=F
589BE8 A7 FC<>8 G;8 477<G<BM BIGB8EFBPHEB<MBAGES 74LF B9 8KC

4472



(CMN?M >?M 0;<F?;0R

+45784H 1% 84FHE87 6BA68AGRE4QxBAR BW HA7 6B?€@HP4G87
6BA68AGE4G<BAF B9 /A <A FG457?78 3IDHG 14988 E &3BU KCK>8 AMAF =t}
589BE8 A7 FC<>8 G;8 477<46G<BMIBIS SEFBPHE<MBAGBS 74LF B9 8KC

+45?784H !14G4 F8GF B9 7 J<G,; 9BE 846; BEHAQ B?<ABIGKEXE 9BE G
74L J;8E8 A 4 %84FHE87 DFARAGAGWBF*BI D <A BE:4
A@@4E<7F 5 J8<:;G B9 G;8 4@ @ 4 E6<G £ BBAH-: 484G R 12 G'BZ/7 PEB @ 47
BE:4A %84A W * @: 9EB@ G;8 GBG4RALI4L B AB<BIB 77 &LM7BE @B AC
6476H?4G87 <A FG4578 8DH<I4?8AG XIB&4AW * X: 7 : BE:4A <A TE

+45784H 1434 F8GF B9 /A J<G,; 9BE 846; BERMAD A?<ABKG&&LCES 9BE G
74L J;8E8 A 4 %84FHES8ZD IAINGC <GB B8EABBE:4AF B9 (4@ @4E<7F
5 J8<:;G B9 G;8 :4@@4E<7F BE:4AFQH4GBC ?"BEFEOEBGD BEFMB 6B E8BAF
W* @: 9EB@ G;8 GBG4? J8<:;GF JB%:/A7<AABEG4/ABACESAEE4GEBA
<A FG457?8 8DH<I4?8AG %84A W * X: /A : BE:4A <A 7EL J8<:;G

+45784H (BEG8B8E<BE 6BEE8?74G<BAF 58G383ATG8 €4E4@8G8EF >
9BE <AG8FG<AS8F < 9BE 64864 <A<ABE GBEH8FBAA7 < 9BE ES1R4
8FG<@4G87 5L BA8 6B@C4EG@8AGC @B78A 9BR: /A W A: 7 $

+45?784H*H@ @4EL B9 G;8 F8?86G87 BA8 6B@C4BE@BAG +# FH5 @
466BE7<A: GB J;8G;8E BE ABG G;8 6BABOAGCHEIACEBEA 4/ BCBE7TF B/
78CHE4G<BAMBRMCCHE 41 OBGBEF +;8 F8?786G<BA B9 G;8 @BFG C4EF<
JAF @478 49G8E 9<GG<A: G;8 7<998H8AQE BH 58 @6B "BR M A+B8C8 E 4 QBB
5HG F<@H?G4A8BHF?L 4@BA: G;8 G388 8KCBFHE8 6BA68AGE4G<B

+45784H FG<@4G87 C4E4@8G8EF B9 G;8 F8?86a6B78RABFG87 BAS8 6
DF 4A7 9BE 846; BE:4A B9 4B@4E<%¥A GKCBE&EB7 GB 7<I
466H@H?4G<BA C;4F8 9B??BJ87 5L 4 74L 7T8CHE4G<BA C;4F8

+45?84H ;4E46G8E<FG<6F BB8IVAGBEFGNI BMKACBE<@8AGF

+45?84H %84FHE87 6BA68AGE4QG8AR BW *4A7 ®472®1$?74G87

6BA68AGE4G<BAF B9 7 <A FG457?78=8iFIG<49BGBAGC &BB FL Nt & 4AMT7$=F
589BE8 A7 FC<>8 G;8 477<G<BMA BIGBEFBPHE<MAGES 74LF B9 8KC
4 BE G;8 ?BJ8FG 6BA68AGE4GC$BABIBEGB KAGBE@87A<4%8 6BA68A(
G8FG87 <8 4AA6$9BE G;8 ;<:;8FG 6BA68AGE4G<BA G8FG87 < 8

+45784H 1434 F8GF B9 7 G;8 @Q84FHEBZAAHWAG<GX8EABBE:4AF
B9 :(4@@4E<7F G;8 J8<:;G B9 G;8 :40<®FBGRBBAF S FCE@@ G883 79BE
846; BE:4A %84A W * @: 9EB@ G;8GBGBARGBINGEARGIBAESHI 4A KA
BE:4AF 64?76H?4G87 <A FG45?7?8 8DA<4A?BRAIGIIwEABEVE,8 X: 7 : B
?BJ8B8FG 6BA68AGE4G<BA GBFGBBE &;8 <AGAE®87<4G8 6BA68AGE4
< 8 A: $4A7 6 9BE G;8 ;<:;8FG 6BA68AGE4G<BA G8FG87 < 8

+45?84H FH@ @4EL B9 47?7? G;8 BA8 6B@QC4EC@8ABE HAFHS5 @B78?F
G;8 14?7H8F B9 ! B5G4<A87 9BE 846; EBIG4@BREB3NVBE78668 BFHX A B7E

+45?784H (BFGBE<BE 6BEE8?74G<BAF 58GJ88A4RA;B C4E4@8G8EF >
< 9BE <AG8FG<A8F < OBE 64&®B40 &£4<A9BE G8EFHBEFAFAK < 9BBE :-
8FG<@4G87 5L BA8 6B@C4EG@8AG ®B78?W 9BA /A W A 7%

+45?784H (4E4@8G8EF 8FG<@4G8F B9 G;8 +# @H?GB 6B@C4EG @ 8/
* 9<GG87 F<@H?G4A8BHF?L GB 4BKGBSSFEGBAF<BFFB?187 7
74LF 589BES8 58<A: C?4687 9BE 7418 G4E 71 8BHBBEF<BA 6BA7<G<B
> > > > > > > > > > > > >4A7 4E8 9<K87 GB

442%



OB_M? +JB”A"FC; #!/0%*

+45?84HFG<@4G87 C4E4@8G8EF B9 G;8 @QBFG6 €EAEKFBEW@BBA<BHF @H?
F8?86G87 DF GB 9BE 846; B\E44A7TBA 46@® D@ HLAKG SBLA KEF, 8 F 8<
GB 7<8G4EL 7 9B??BJ87 5L 4 74L 7T8CHE4G<BA C;4F8

+45784H ;4E46G8E<FG<6F BB8IV4GBEFGING SMKACBE<@8AGF

+45784H 464 F8GF B9 7 466H@H?4G87 <A 4@,@4E47BBE:4AF <A
FA@C?<A: F;BJ<A: G;8 @84FHEBAADHAIAGBEGCG<ABRBBAAF B9 :4@@4E<7
G;8 BFG<@4G87 J8<:;G B9 G;8 :4@@8E5<BABEYWBARA M@ CTB77EHHB @
J8<:;PEB@ G;8 GBG4? J8<:;GF J8<:;87 <AABEG42 B BAGBNGEGBLKEBAF
FG4578 8DH<I4?78AG %84A W * X: 7 : BE:4A <A 7EL J8<:;G

+45784H!A*8FG<BA E4G8 B9 :4@@4E<7F FA@E®B8B4AHEHLAGB878 466H
9EB@ G;8 FHE9468 B9 ?84I18F 84G8A8XxL;A@ @4E<7F E8?4G<I18 GB G

+457?84H)QFH@Q 78 GBHGS8F ?8F 7TBAAQSF CEQGEARE UBF6BAAF ?8F
@4AHFBE<G ES8CES8A4AG ?8 @QGA4? 6HG <8 @ B A @g MEHATS < BrFE 6
7 8KCBF<G<BA ?4 IB<8 C4E ?4DH8?7& PBRFHGE® BH EBSEBEAD BEQ B
G8@CF 78 6:4DH8 8KCQE<@8AG4G<BACI@BS® HCAD BAGEB@ GEBIQE&Q
CBHE ?4 C;4F8 78 TQCHE4G<BA 768K @OGHEIBFF 720F CBABIHEFREE -
8A @QG4? 7?8F BE:4ASF 74AF ?8FGHEXNTG<BAG QKGG8 B/SFH EDSF SBCE EH
HG<?<FQ8F CBHE 8KC?B<GS8E ?8F 7TBREGSFS 9G @R CUB/AORGESS
7<99QES8AGF @B7R?8F @A8GGA M@K G<Da68HD KMP3IG=<BA O CAEG<E 78 2"
< 98 G4HK 7 Q?<@<A4AGSEMHR 7B EHINEF98EG 78 ?288E:4A8 < ISEF
G4HK 78 GE4AF98EG 78 ? BBAFANS GLIGEFR & BIE CM¥BG<8 FGB6:4FG<DH
AFFB6<Q8 O ? BE:4A8 < ? PBI CRHEC G Q 7 <4TF €A GCXIB/S OBBBHEG G &
G4HK 7 Q?<@<A4G<BA O ?BA: GSE@®A O)G 2484 BSME T3A G 8 HIS 7 & & E3
DH< 8FG<@8 ?8 G4HK 7 <A:8FG<BA 4H 6BHEF 7H G8@CF

442% %






OB_M? +JB”A"FC; #!/0%*

“Water, taken in moderation, cannot hu
Mark Twain






OB_M? +JB”A"FC; #!/0%*

"% " (" "

-,2$52%
(?M VFAG?HNM OL;=?M )"N;FFCKO?M 10)?NLOO B™M ; O RH MJ 7K
?HPCLIHH?G?HNM MOCN? Y OH? =IHNGOXOZNCUHIH , NNOLPFF?
?H>C?P?F ?N ;F #IOP?C; ?N ;F+| ;FF;&BI,FHNGN ?N ;F

/I=B?C<?H?L ?N ;F 5CH ?N>HM ?M6EB)HMIAN 23HEVHO C
NL;HMJILN*M J;L >?M JB*"HIG_H?M CGR ;IKIC NIGK G # MAHAN MPER NN
=IGG? "N;HN F? L*"=?JN;=F? @CHBFLEX?HNION? #1@M;GACH;NCIHC
?N ;F &0<?;0R (?<LOH EN ;F 0;CL,?2€HC=0O> ?N 1L

HM F?M GCFC?0OR ;KO;NCKO?M =?2N SI'HNTRNL? 0 e PHINM JF
GICHM @ILN?M M?FIH KO CFM L?GJFLMR?HN T>CHF @ 6H=NCA
?MM?HNC?FF?M J ?R F? =;,>GCOG >>HMGERN "M MBINYVHNCIG G MM
?N .;CH<IQ 2CDP?L ?N ;F

'H F 1HCIH 'OLIJ*"?HH? CGJIM? F; CI®@CROCFFM=G ; MO
> ?;0 ?H G?NN;HN ?H JF;=? F; CL?ZNIKEP? !;=LPNMOHN H0 ;G
OH? FCMN? >?M MO<MN;H=?M Y MOLORCFE?056 AR INM,F?E7?E N>
>IHN F? > ?ANMRAW?6MHN ; F CFC<?LNC ?N ;F (2H>TH P ?
?N ;F ?J?H>;HN F ;==0OGOF;NCIH >?M G"NMOW? O AP\t FR N € PN
=IH=?HNL;NCIH >?M G~AN;OR >;HM F 1HC<GFOM M AIP1GRPRAMN *[2/
(?<LOH ?N ;F ,2FF?N ?N;;ECI>CMILKCQHCFCN”N > OH G”N,;
M; MJ*"=C;NCIH ?N ?MN ~NLICN?G?HNORC/<CI0DRK@ ?#N 20 PR 7
N?GJM"L;NOL? M;FCHCN” >O0OL?N/KO? F;?<CIMOAEP?CFF;M=P JLI
> ?2?MJ_=?M <CI| CH?2NEF ;N2 =M MHINOCH 3 F DM CHWN\N X12;;DGPO KO? F
F; G;NLC&EBI®;ON ;F

(; <C1;==0GOF;NCIH >?M GA"N;OR >;HW GH FL A>E8 QNG R 7HWI
=? KOC ?HNL? >;HM F ILA;HCMG? ?N NG KW C BH LFPMMILN ; H;
;KO;NCKO?M F; <CI;==0GOF;NCIHF?M G NOBMIGERE M RONE Pl

JFOM =IGGOH"M"G?HN ;JJ?FMCHXIC? NLHPBQ@KOM F?M <;LLC_L?M
<L;H=BC;F?M ?NHEBAE?MNEMVMFGMNGAROWRI K @ OVN2IENE ILA;H?
=CL=OF;NICL? ;HM F?M ILA;H?M EP®™MM YI\N FOR@J3 OM LI WM SO AN
;P;HN >|"NL? "FCGCH~ "M (?M G~AN;OR S? M@ BHNONTFM FIDOQILVH
GAN;<IFCKO?M Y F CHP?LM? >7M G'M\;ORFRIRH?N M MAAHNID? FAWN K



%HNLI>O=NCIH

;7 /?FIH F?0L JLCM? ?H =B;LA? J;bCFR@ @ SLC@E @M LPIHNMMINLA M
F?M GAN;OR M?LIHN Y JFOM IO GIGHMW BI'H AoR 7L S ?DYF CN&''C H/AMA
KO? =?M JLI=?MMOM )!' > <MILINCIHIFEM;NCOMMNLCNBNSE]JNC
> VFCGCH;NCIH MIHN GAN;F ?N ?MJ_=NLMJCH@@FOKRGIZMM )
<CI>CMJIHC<CFCN” >?M G~AN;OR CFMMJ20P2HMINRE?GRH®@ ;=
<CINCKO?M J ?R ZA? N;CFF? WMNR? ?NN;N JBSMEIFIAGKO?

- %(F$?@@?N > OH GAN;F MOL OH CHNCRIE > RGN F? B HN
GCFC?0 ?N>?M JLI=?MMOM,; O>LBHP FNILB; HECNUG ? +=EF?@IL
3;HA ?N O;H (?M GI>_F?M 0'0 OIRC=1 =CHANCKO? WNIRXT=| >S
@ILG;FCM?L ?H @IH=NCIH >? F; =18+FZ>+N0OIGAE]NC*H? R NI NFC N
=IHN;GCH;HNM >;HM F ILA;HCMG? FI?MNEPHN'; G CH\N HINOM AP OIL 7K
J;LNC? O I270F?G?HN F? G;HKO? >?N> BFPH2IHWH MG, IH=201G0
F?M JLI=?MMOM )! >?M =IHN;GCH;HNOWMB2TLRCMOIEG ; H C G BH
CHP?LN~A<L"M @IHN KO ;=NO?FF?G?HNJEPRICGINCAPIM>0"'EG; O ;NI(
?RNL;JIFA*? Y J;LNCL >? F; =IH=?HNRIMNCIHREMR JHM ®INIEGIN "~ NN
>AP?2FIJIMM ;0 HCP?;0 >?M ILA;HCM GFPOIMTGINVC ?KO; &8 RD XN ; CP=:
CHP?LNAIKLAB 2N ; F 3;HA ?N?E>HHN =IHMC>~L?L F CH>C
=IGG? OH =IGJ;LNCG?HN BIGIA_H? H|?MMN ;HMMLJI,FITAPNN =2 H
M ;==OGOF?L JL"@"L?HNC?FF?G?HNGEH MCIHLN?OMNM NLA; BIR®
L;JC>? M?FIH F? NOLH IP?L ILA;H?M 2PINCM?N?H MUIG3N®D C R 2]

)!'' Y OH? "=B?FF? MO< CH>CPC>0O?RPHANGC?HM?F2INDIGGCFOR O
FITLA;HINLIJCMG? ?N ;CHMC GC?0OR JLA">CL? F?M ?@@7?NM ?H

v =? DIOL CF H ?RCMN? J;M >? >IHEBRONM =PHF GLHN;HONR FY;, N I'RH(
ILA;H?M =B?T F?M CHP?LNA<L*M ETN;M?OFRN FRND SP?M N1 HE

JICMMLIH?N ;F 3;:HA 2N O;H 3;H2A;RAN ;F 36 B AH AN
2N :F  ,IOL F|?MJ_=? M?HNCH?FF? >? G, =L4THPR2AIMA<KOE ?;
DOMKO ;FILM F; <Cl;==0OGOF;NCIH >OM>3 "N |DR; H CMG C'N B NC"?’

GSIN ?N :F 2MM? ?N@;®;L> ?N ?2BI0OLA? #? "C;F
2N :F "C;:FEIQMEC ?N .;CH<IQ'B;H ?#?@@:L> ?DHA ?N ;F
(;=:T? ?N :F (?<LOH ?N :F 1LC?H<?N;ENGB ?RCMN?

> CGJILN;HN?M F;=0OH?M =IH=?LH;HN)IF>2 AWM IH=?N 2K 32
>?M GAN;OR ;0 HCP?;0 >?M ILA;H?M



OB_M? +JB”A"FC; #!/0%*

1)$"2 (%1

(1<D?=NC@ >? =? NL;P;CF ?MN > ;&HCFEDLGC 6 F ;NGIH BN N6C
HCP?;0 >?M ILA;H?M >|OH CHP?LNA<KBMHM?7”*"NOGE&/L MC, IDLLA?R]
F: NIRC=1 =CHANCKO? ?N F? >?PLARC®%.22NM4A*N . OR>GBG@TN :F
=IGJ;L;HN NLICM !'0) >IHN >?0R G~ N;CGRA H?N FM M?HBGICOEM B?
GAN;F ?2MM?HNC?F F? TCH= 6H NCH >HFQ NCH<M;NIN; NNC Il T M
>|?RJIMCNCIH ?H > J;L PIC? >CMMIGMNN CY B> 2K ; E CHVEN HNN 1>;|NDCHI
?HPCLIHH?G?HN;F CCC >? F; PICMOIPRINMCNOH? ?RJMNMONC
PIC? NLIJBCKO? ?N ?H F?M =1GJ;L;HNINM>CRM I'RIPIMCN CILH M
>SCMMION?

,/IO0L LMJIH>L? Y =?M KO?MNCIHM >CRC@>C2RAM?MINJIJIIN"~<BCH
C ?RJIMLCG?HN;F?M ;P?= FIONCFCN;HN|CND>C?L,; > | € G2HING
GA"N;OR L;>CIG;LKO*M Y >?M =IH=?BNLENCPM M O HMN GP?E 2 HW
J?NCNM ILA;H?M ?N CC NBAILCKO?AWM; B? =R 7F20RM- [DICGNHA
>IHHA"?M I<M?LP"?M J;L CH@"L?H=? <;S*"MC?HH?

2+ 0"'$ 1"($,2(%(/3$$2 -0& ,(1 2(-, #3 + ,31"0(2
? G;HOM=LCN >? NB_M? ?MN =I1GJIMMNIE?M?HR2IENLNNM X? E
SC@OQ@" "L?HN?M >CM=CJFCH?”M ;MAWINOWQOK PC HM =B NIC R LC F%2%
J;LNC? G;NALC?F ?N GANBI>?M =1GJIJHNGHHN M ?A? M =THKF @M L:
=IHMNCNO:HN =? G:HOM=LCN

(?M =B;JCNL?M %%% %2 ?N 2 JL"M?HNOMM MPOM> @@LE& L ?H;
M=C?HNC@CKO?M =IGJL?H;HN F?8 MIMDFNMMMCNM F DVO KCM
=B;JCNL? %9%% M?L; =IHM;=L" ;OR LMD PoN;N'M. HJ;QIH B *Mu >?, iH M
>AP?2FIJI?G?HN >? GI>_F?M 0' GIHI ?N GOGNC>21GIGUNCKB2H
F ILA;HINLIJCMG? ?N F? >?P?HCL >A>20RVGFNVORA ; B 7MN >G0? |A
;JL_M OH? ?RJIMCNCIH J;L F; PIC?=bCNWIMLONY?F (CH @ HCNL=2? %
?MM?HNC?F 10 HIH >0 GAN;F 10 >? @l FIH=AHINN|NLACMG??RJI
=CHANCKO? ?N >?P?HCL >?M G/ "N;OIRCZBTIMMICANG GYLZ?MR FIM=
?HPCLIHH?G?HN;F?M yHM OH? JL?GCOKPFCOMMO M, M- N CHP GL2IM
JIFFONCIH U ?H JILN;HN MOL F; =GJAXANM*BD M B ;;HMO-OIF
>0 A;GG;L? M?LIHN JLAM?HN” M (; MZ3FHHZLKI?OW F; 2GR 2 N
=IH=?HNL;NCIH > ?RJIMCNCIH MOL F;0<EGPM=QGOHIMCHOD AQG
JO<FC=;NCIH ;=NO?FF?G?HN ?H L"PCMCFHI >; HM@tCO H P €;lH M GF?*-



%HNLI>O=NCIH

2 F?M LAAMOFN;NM =IH=?LH;HN F; =INMN;GQOHJNCWP HNLMPICR?N
JL?GC?L N?GJIJM F; JLAM?HN;NCIH >NGHMH MBIEN? @@ € = ~XQ¢"\? >
>0 > ;0 HCP?;0 ILAJHCMG? ?HNC?L LPM?HNM;MCH M?MIH>MND"
M?LIHN JLI=B;CH?G?HN MIOGCM >;HM t IIFPAS UH G2IHHN ;A H ~HC
F ILA;HINLIJCMG? F; <CI1;==0GOF;NTHHA ?RIFMMCNCIHHEB X8 C K
PIC? NLIJBCKO?

(? =B;JCNL? 2% >? =? G;HOM=LCN =sIHMZMN?T ;HH#M BDHM>EM = O
NL;P;OR JLAM?HN” M ?H ;GIHN ?N M?VHLHN-CFAOW G;D?EOL@VLEOE;
?N F; JLIJIMCNCIH >? J?LMJ?=NCP?M >? L?=B?L=B?



OB_M? +JB”A"FC; #!/0%*

#l% ,II %I

&3 A,A-&.4342"$&3 -A4",,*15&3

IOL;GG?HN ?GJFIS”? >;HM F?M >I1G;CH?MBM='G?HNC @ C K
tGA"N;OR FIOL>Mu = Y > "FAG?HNM =GICKR?PLCM "MGH ;L OH?
=?J?H>;HN J;M > ;JJFC=;NCIH DOLC>CKGE2I0; G Ca?BR?EG”1HN CI
=IHMNCNOMM > ;NIG?M ACHNM =tIE"A?LIIM;FQGCHRE GG ?MN
JIOLKOIC =?NN? ;JJ?FF;NCIH ?MN &G 3dHQM 26GJ FFOW 3 NME FEMN?Z
ANHALCHO®?#>+10 1/ '#0 *81 ))'.2#MCAH;HN F?M "FAG?HNM G~N;
F AN;N >? NL;=?M >;HM F; =LIKkNHR?LICNON)IZ?KYO OFH? =IHADHNR |
?N IFFCHA?LHM =? G;HOM=LCN F?M >?0R ;JMHAHHHN PHM=K(
t "F*G?HNM NL;=?M GAN;FFCKO?M 1!0) u IND? M&EGV BF G #MHM =tCZ'H\
?N GICHM =IHNLIP?LM~A"M KO? F?CR2Z2LA? NG 0B R. +VOH>M u |
IFFCHA?L

( OH? >PM18/'01'.2#0 "#MN >? JIMM~>?L F; NIN;FCN~" IC
JLIJLCAN*M MOCP;HN?M <IHM =IR9Q=N?ALOWM M HN R E FCN",
Y N?GJA"L;NOL? ?N JL?MMCIH B;<CN®;FFRP?<F?HM ? R =>QANXCCH 2>M0
=;NCIHM (; JFOJ;LN >?M "FAG?HNM =8B Qg GKXT?M ?-P QUIIHN HN° ¥ *
(?M 10) MIHN >?M "FAG?HNM J?LMCMNIHNMAL;H M F?N 2N+ N BIN
JOCMKO? =? MIHN >?M ;NIG?M %AW =MGHNLRC &?lH'WM>; NGl ¥ 2 E
N?LL?MNL?M BN >0 ; NB2KIOGMH?M H;NOL?FM JBSMCKO?M AL

AN FIACKO?M PIF=;HCMG? s HM 222 N HPFM KO HR C NI'H B 7?2 G57'H
>0 @IH> JA">1AM=BCGCKO? =IGJIMCNCI® =BGECKIS BI?HP N O ? F
?H>C?P?F ?N ;F ,ANLS ?NFF 6 B/,4+HB\? C N ?.FP BLH PAN> M

?J?H>;HN F?M !0)M J?0P?HN "A;F?G?HN® ™R A NIVH NI GJOQ ICNNQ.
MOMG?HNCIHH~AM J;L F?M ;=NCPCNA"N _;IHNB L CIHKGW NILG [OF IR TN
?LNL;H> ?N ;F ?H>C?P?F ?N ;E;,H=NgNIPONP?KC; ?N ;F| ;F
?N ;F ,?LS /I=B?C<?H?L ?N6BEHA ?N S5CHHPRFM M?

>SCMMIFP?HN @;=CF?G?HN >;HM F ?5F2M KCRGCP GOCM NRP? M
LOCMM?FF?G?HN ?N >? JLA"=CJCN,;NOQIM M| HAWPC WM LF*WM 2EG K 3 M}
LA=?JN;=F?M @CH;OR >? NI@NWPMWLE? MN=IHN;GCH ; NCVHMH >C

,2HC=;0> ?N ((F=IHN;GCH;NCIH > OH GCFC?0 J;LHOIHNI@)HM=?? >~



B;JCNL? % VN;N >? F ;LN

F; =IH=?HNL;NCIH ?H G~N;F J;L L;JJILECEACKQOCN >MC@®&?H
=IHN;GCH;NCIHAABNQNcH?L OH JB"HIG_H? >? JIFFONTGOKD ?-N ? M1
NIRCKO? MOL F?M ~=IMSMN_G?M @CRKEMKO21GIQRHPLNM PINA ;:
;KO;NCKO?M >? F; JLAM?H=? > 10) >F?@ HPWM CGUIMISWM NNGMJIC
=IGJN? F?0L =;L;=N_L? ?MM?HIN’CGAR MONHIBHMMd?HNC2EDP?L

(?M81 25CNMOt#+LU'#)OMMC L?NLIOP*M MIOM F; N?LGCH|I
=;NMAILC? H? =IGJL?H;HN J;M M?O0F?G&EFRN >QM!IH#N CMHHIN CC
ILA,HCMG?M ;RCP;HNMGC ?OR F? TCH= 6H ?MN H;MQR?FF?G
N?LL?MNL? Y OH? =IH=?HNL;NCIHB QIS 7?HNH 262>V NLQAEM JLCH=C
MIOL=?M ;HNBLIJIAMNHCKO?M > "GCMNMH N? TCHZM> MM NF? ©OHLH
CH>OMNLC?FM 1j CF ?MN =1G GO HHGBHNH ON IGRNCM T > ; HM FL ? R
HIH =ILLIMC@M CC F ;ALC=0FNGLA?NMOXMKIQ2M ?MNGWIDN JN(
TCH= KOC M? L?NLIOP? "FCGCH" M;HHMMF2BFGNMNE ?L? N HGAOC ¥
OL<;CH?M ?N F? NL;HMJILN LIONCRDLPAWMN ?GIGMHNN JH[? G-GO NMOHK.(
(?Al@@ ?N IHHIG?N ,C28;L0) PMM?HNC?FM IHN F; J;LN
OH LgF? CGJILN;HN >;HM F? GAN;<IMCMWIGN >C?HVE Il IL ALLIH'GAM %5, HNU
?HTSG?M ?N JLINACH?M CH>CMJ?HNLAFAMMG?<IH L@ARIZ6GILH P H-
=LOMN;=~M F?M JLINACH?M =IGJIM;HNHMIBLEIPEZGBBR KO H
>SC@@"L?HNM NCMMOM ;JJ?F*"?M BRALIZS;6CEBRM?NMIAN =1GJ
,CH<IQ ?N (OIG;(? 6H KO;HN Y FOC ?MN OH ;=NCRGRMOL ?N
L?2NLIOPA J;L ?R?GJF? >;HM F?M JIO/N'NC HHIM; B GTEANMGCER?T@ H
NL;HM=LCJNCIH >;HM F?M ;LINQ@CZMMOM AHERNLCK®@WME"N;OR
?MM?HNC?FM JIMM_>?HN F?0LM JLHIE?M G A;HCMWG?NW KO CA 3R
?H =IH>CNCIH >? =IH=?HNL;NCIH I38CBNM >FH M "FATM ;NNCCNVH O B
J;L BIGAIMN;MC? B?T F?M ILA;HCMG”'M ;FORP M R I@ @ BNG?I M1
JLINACH?M =;J;<F?M >? FC?L F?M GNMNB;DRH ;IN?F?M G K ?KF@

i F $O;HA ?N,;;lIF=IHM*"KO?HN =?M G~N;OR >ICPGHN "NL?
>? =IH=?HNL;NCIH IJNCG;F? >;HM FZNM NTN VMLOWBIID® G FINH. GRN N
i F )?FFCHARL?@@?N OH? =IH=?HNL;NCIH ?HPBP?2MY >0

ILAJHCMG?M ?7H "N;N >? =;L?H=? ?NILOKBD?LM,;? &I"HHEN HAH ;/NNC, INH
M?0OCF I"INAGAA,F % A, @7IB?H=? ?N F ?R=_M MIHN >?CRK @QWMINM
JIOL F?M ILA;HCMG?M G;CM FILMKG CMN EIAIGHKNOGG HHNCHH" X {

"11+-; -6 )+1-: :-+7=>-:<-; , =6- .16- +7=+0- ,- B16+



OB_M? +JB”A"FC; #!/0%*

JLAP;OPNLOH ?N ;F < ,IOCBFOM;FP?= OH? JLI>O=NCIH GII
GCFFCIHM >? NIHH?M >7? 6H J;L TH;FRP G@RANIEN MIOIH=2 Q) LTCx
F"GCMMCIH >? NLICM ;ONL?M !0) ALK HNONOGHRE HF KHFCOG>G

:8FC6 ! I==FDEC2E:@7? 56 = 6776E=508®:BROEBB| =D@C 827 :bCB: B ?A 3 &D?
4@?467?EC2E:@? 527D = 62F D6=4®8 B®F =200 DR @ D> &? E D=2 EM6 5§ D @QME &2 |

(?M81 25CNM+t#00# WIHAO=IHNLC<O?HN ?H :0=0OH? G:;HC_|I
@IH=NCIHH?G?HN >?M ILA;HCMG?M PE&P YHNM_RN@ 2HZHN="IM L=
"CAOL? % (2ELOM??N :F GCLI L, MM®NLGHBI;OR HHH ?2MM?
JIOLL;C?HN ?H 2@ @?N M? MO <MN QN OI'MM; R B NNOGIR PRVOMP AN ¢
JIOL F?M MNLO=NOL?M <CIFIACKO?M A2EG3MMPRCE N> 20H B CF = G
2HNL;CH;HN >?M >SM@IH=NCIHH?G?HNN$ THL$BPRIAEKORM ?N
?R?GJF? CF ; "N” >AN?LGCH” KO OHHGILGN O<MNCIETDGF ;N I
JLAM?HN >:HM F?M MNRB=NOARM SPNPCHN"EBINE F; =IH@ILG;
JLINACH?M ?N >CGCHO:HN J;L =IHMAKORION M2B JEEIC FMCN®@ ¥
GAN;<IFEKODCA

,;LGC F?M !0) HIH ?MM?HNC?FM F?M JMOM?MI GECGRB?Y?ORHNKQ]
?0LIJ"?HM F? > ?MN H;NOL?FF?GMNN?IJY "OIRRANIHHM KL ;NJ K
>7? gAIACF ?MN F? JFOM MIOP?HN ;MMF2CIFYGX ;QNL 7AW GT
6H ?N F?M JBCNMIMBIHN?M (F @ILN? N?H?0OL ?H > >?M LI=B?M LC(
KOC MIHN <LIS*"?M ?N ONCFCM~"?M,; ALGGS Q FONHONLL?Z HRININI B |O1H B ; &
MIOL=?M >? =IHN;GCH;NCIH ?&B8;CGIAIFPN? SHNHRPGM H; >56;D?0L~
J;LNC? >? F; JIFFONCIH ;HNBLIJCKONC;EEC M;;;NE&CID G ; HM PF;? @N<
<;NN?LC?M HC=E?F1=!/>GCOG6BGHA>?N .?SHIOHHMC F?M "GCMM

$1<- [/7=>-:6-5-6<)4 #-;;7=:+-; 6)<=:-44-; ,=P)6H7pH;=@<H 4-
0<<8; 2?2?27 :6+)6 [+ +) 67; :-;;7=:+-; 69@=:}44:;5866:)BQP<5:K)=@ .)1<; ;=: 4-



B;JCNL? % VN;N >? F ;LN

> >HM F ?HPCLIHH?G?HN MIHN ?MNCGHA?MIOCANOMH? >J1L1>0=N
GIH>C;F? NIN;F? >? 1*NJJHH?M J;L ;H

" #*/ 3526&*,,".$& % &3 %".3 ,&3 -*,*&58

s HM F?2 ;HHA?M F;==_M Y >? HIOP,NCHHMM? N ?=BEHEED ?IM¥;
?N F? >"P?FIJJI?G?HN >0 >IG;CH? >? PAGINNRCIKIAT ¥ ;| BN W
GA"N;OR >;HM F ?HPC2HH@® ?GLHMNM &R HONLI NQIHM> T @ ;] IH HA
A=IMSMN?G2M7?L 3;?7<?L ON/#F1'3# "/# 02/ ) 2MN OH? >CL?=N
>? F 1IHCIH IOLCHNDPHWEM;HN Y =;L;=N*"LCM?L F "N;N =BCGCK:
?HMOCN? JIOPICL JLIJIM?L >?M MIFRANCHNW GCEGGNCHH L 4 @A@-+HN €
F?M "=IMSMN_G?M MKLONCKO?M CFC<?LNC ?N ;F ?H>C
(?<LOH ?N ;F;HM F? =;>L? >? F; ' F?2M AN;NM KBRS 77 M IHN F
?HA;AM Y L?MJ?=N?L JFOMC?0OLM OSIHCMOIC’AMC RMHAD® @71=NO K
>? =?2LN;CH?M MO<MN;H=?M >;HM FCKORIMH? >|0;0 =" ®CGFC
FCMN? >? MO<MN;H=?M JLCILCN/A/QL N ;GFIC;F P S KOWW LOA OLFA
Y DIOL Y NL;P?LM HIN;GG?HN F|[;DION M? 2IMHNEGIKCGI?HNMG?E N
=?NN? FCMN? ?MN =1GJIM"*? >7? N@L<AWIC;H=HM 20 EC M CNORBRL2 M

:8FC6 ! I==FDEC2E:@? 49C@°7? @ =2a:8 @B FDB 50616 B: 87 OACRAUB6 D2 CP 8= A
6E 56D >:=:6F| 2BF2E:BF6D *@FC46D 96 BAD? 6lERAH 58P 7X.2?@6B|72AB E5K: |

,,LGC F?M MO<MN;H=?M JIFFO;HN?NMs"ANC;OR"AMHI?MNM?HN Q® E M
IHN AN”A =IHMC>A"L*M =1GG? ~N;HN F?M>-2FOMNJG CIHANCCI;H NV
F 2?HPCLIHH?G?HN F? > F? G?RHMOL? ?HAF?N F??2IRIHK><HH

>?M GAN;OR ?MM?HNC?FM S @CAOCAR HNHMWMCPE?2G?PM N= | GRG72= "NNL H



OB_M? +JB”A"FC; #!/0%*

JLAI==0J;HNM JIOL F?M A"=IMSMN_BBM ;KO :NCKQLDW 2?7 ;FO F?
(?OLM =IH=?HNL;NCIHM >:HM F?M 2?70 RHN D= KN MIRPKND@ N O>2GHTN A
DOMKO|;:DQIAK?M '0)M HIRN @M@HNC?PM?M Y KOIFEIO PMM-CT;
10)M ?MM?2HRRMMWFF 2N ;F < )= IH:F> 72OCN? Y F: G CH
JF;=? >?2 F; ! F|VN;N @L;H]:CM (13 :QFEMQM FL|GMNAB?2M)
KO:NCKO?M "CAHOL? %IHN F OH >?M I<D?=NC@M JL?GC?2LM A
=:GJ;AH?M JLIMJ?=NCP?M >? MOLP?GRM H=R CIB®G CIK'P? HN G
> :NN?CH>L? F? t<IH AN;Nu>"?0 9?0R . @€R" J;L F; !

304%(** ,"$ #%$1 #,1*$ 3

( OH? >?M GANBI>?M ONCFCMA?M O 2HM? M P, MEND? NICH H? >
Y =B?L=B?L F; JLAM?H=? >R, =4HN; BXRHYHRMW KBMWRC@C?L ¢
F? <IH AN;N =BCGCKO? >?M G;MM?NN2CGCO ;HFRM =I1E8R?HN L:MLCA
'OR *ILG?M >? -O;FCNA /HPCLIHH?G?HNGHRM *-3? F2FIH F; N
=ILL?MJIH> Y tF; =IH=?HNL:;NCIH >|OHNM PFE & M R | POOA LA DN ?M*?
F? <CIN? KOC H? >ICN J;M "NL? >NJ:BIME2CH® CN B P? BIPIGIL APH 7
*.1 =IlHMCMN?HN ?H F "N;<FCMM?G?HNL*PL2M ¥?HBIIKO T IH M N =
2N Y =B;KO? G;NLC=?JI0GG? £F1HH? > ?2;0 %F ?RCMN? >C@ (
F: *-1 F; *-1) P;F?0L >? *-1 )IS?HH? FOK?FRCF M C??2MN FE; *
IH=?HNL;NCIH )IS?HH? >GCMMC<F?H N ZF>MNMA"M?26H N LM K=
>:HA?L?0M? JLCILCN;CL? 2N MO<MRNM =7 ORLNCH?FHGIM N ?J 32

t> CGJILN;H=? "=INIRC=IFIACKO? >CL?\MWNVu 2R EE | Lo

(?<LOH ?N ;E *-1') >?M ?;0R CHNALO®?O0L?M SAQNOLNE? > ?N
=IGJLCM? >;HM OH? A;GG? >? =IH=?HNLMICFPM HF (GHWN *>P ) Y

>?M ?;0R CHNALC?O0L?MDOHN ?FR2MOLN® AN;2RCPHNY? 2N
JIOL F? 6H O M?CH >?M J;SM >? F POI? MINH >?HMN L1;HNCIHH MO G | 72
6H L?NLIOPA?M >;HM F?M ?;0R >0 =?HNN=CHNEH.THN; E@NM YM | HoN
A:GG? >? =IH=?HNL;NCIHM ?H 6H L?NRNOP" 3/ RN==062LEMT ?HH
MCNOA? Y "CA@LPE %HM =2?2NN? G G? LAACIH F; =IH=?HNL;NCI
F?M ?2;0R >10=?M =IHNCH?HN;F?M ?MNCAAHRGF 2@ 2HN=CH®@ L\
?H > L?NLIOP~? ;FF;HN >»P?= ORR G ">AH? MCNOARLY? % A
2M >IHHA?M =IG@XI=ORF?ZM ;$R?H>?HN >IH= Y GIHNL?L KO? J
6H F?M =IOLM > ?;0 M? MCNO?HN >:FPN?H2MHN OH? <PWLNM 4 NC

$-476 4-; 4151<-; ,- 9=)6<1.1+)<176=x14116Hs:=5-6<; )6)4A<19=-;
0<<8 ?-881 /<3 .1 8=*4 .7:-/;)<4); ):<1+4- 808 1,



B;JCNL? % VN;N >? F ;LN

GIHNL?L JIOL F? > KO? =?LN;CHM NOCNZRW 2P "12 M=RCN6T NIT\N C
gA (LLC?H ?N ;F

5 Zinc
i g Stream water Zn
g

;

|

‘ 1 3 -

i 0 500 1000 Kilometers
= '

Zn

ICP-MS, detection limit 0.01 pg I
Number of samples 807

Median 2.68 pg I”

0.670
1.20
1.50
1.90
2.68
4.00
5.50
8.30
18.0

Znug !’

S1=]

R N N e J L NATN BN Y
ocoocooocoS0O00ONB

@00000000 0
=)

:8FC6 ! I==FDEC2E:@? 56 =2 4@245C0EG2E7T@QCG7ED 4% FBEDGS 62F 56 -
,76 0496==6 56 4@F=6FC 2==27E S5F4%-rED7/® 826 26DCxad:@ D?B3FB FA6=EDb
>0E2= *@FC46 9EEA HG6AA: 8E< 7TA9F3= 7@C68D2E=2D >2AD0E23=6

IH ?;0R >10=?M F; @L;=NCIH >CMMIFONG?? D L2 NIN G B HJ PQ/INN
> CIHM FC<INMoH3:CABN ?N 3?F<IQURH>;HN ?N >;HM OH?
CGJILN;H=? =2?M CIHM J?0P?HN "AFREI2ZION? N@?L,GIM NG OM Y
6H FIO >?M CIHM MOF @ ;NN @0LGBHN ASBIN 2N+ 3?F<(DMHFCIHM
=IHMC>~L*"M >>EMNIOINB?2 MPMM_>?HN OHHRES,;CRBE?0CGIR A'LECO >
10) ?MN "A;F?G?HN L?NLIOP"*? MIOM @IL&GI;+tNEGIFOFFCL? HG Y
0?L=C?L 3;?<?L ?RMP?0R >?LHC_L?M @ILG?M PIHNMIOLNIO
JLI=?MMOM > ;>MILINCIH ?N IO >? M2EGCGHNMN; MCHH >? M EF NOC
OH? MIOL=? >? =IHN;GCH;NCIH JIOL ;Fo’"M KOAL; ISCMIGINV J LO & MK
"NL? L?GI<CFCM”*M J;L F?M ILA;HCMBX*HMG <17 MOLBSNMTCIKIO 21D
?PLNL;H> ?N ;F LS;H ?N (;HAMNAHB ;FF?LONING |;/H ?ANS ME?
>?M =IHN;GCH;HNM >;HM F?M M~A>CGNIRMN7MN"2 ;ORFJZDIAM ;C
MOLP?CFF;H=? >?M GCFC?0OR ;KO;REGKOM*-BRMINIGGNAIN-J;L F

( CH=IHP"HC?HN >?M HILG?M ~N;<FC™M KIOOAFF?M 8 ?NNLIC;>TO\C
=IGIJF_N?G?HN F? LCMKO? NIRCKO?NCCNK®DC=K;FPMG?H®; NC CHv



OB_M? +JB”A"FC; #!/0%*

FILM >?M ;H;FSM?M >?2 =IH=?HNL;NG®H >CM G I >0 > 05 M MN? G
2MM?HNC?F Y JL?H>L? ?H =I1GJN? JH#OMJIRLEOR?D Fl;,0@ L NELIN2C 1 #i=
CHN?L:ACL :P?= F?M =I1GJIMAM <CIRIM GKO=BVH NIORE+IPR3A2? W; N
AP:FO:HN F: @L:=NCIH FC<L? >?H3NNGK 2HHMFE K 26 BAHIGIHOO N €
>? F ;HAF:CMt C@@OMCP®#LOHC?NNKH OBCHRFCRGN ;F

( CHMN;FF;NCIH >? >CMJIMCNC @ M>2?JIC3 A? L #0? M; I MH I G \NE EF
>? F ?2;0 >:HM OH? LAMCH? =B/F;N)HW\SG J@ C i ; >= CHHENHANLI?;IN C; IO
JLAM?HN? >;HM F ?2:0 KOC M?L; >C M3 M O HANDEGC MY L7N ; == O G (
,?FE?N 2N ;F 0:MNRN NF?=BHCKO? J;L #0 ;GAFCIL? >IH=
J;L L;JJILN ;OR N?=BHCKO?M JFOM MF; MMCIKO®PN 2 ER?FISM 3 L?
=IGIJN? >C@Q@"L?HNM @;=N?0OLM CHTF G/HNOWROLIGL FINNMHNA
=1GG? F; =IGJANCNCIH CHN?L CIHMHIN, NC IH HNI;GE& M ANPC@H HINL FF
() CINC= (CA:H> )I>?FN?<LQH?RRG FF? (?A1@@ ?N IHHIG
2N F ILCPHJILCM? ?2H =I1GJN? >? =?M J;L;G_NALM =10
<CINCKO?M IO ;<CINCKO?M ?MN JIOLNGKO®NMM ?;H NEIHIMXK @ R+
MIOF_P? F CHNAL'N > ONCFCM?IN @R BNNLE =?GILIF O 0 ICHBITM |

(-1304$(** ,"$ #$1

(; <CI1;==0GOF;NCIH > OH =IHN;GCH;KWMG 2 +PCEOH NN C NHN>F
>? F 2RIJIMCNCIH >? F ILA;HEBMG?””?NMN OH - HMNEGEEIIMAOLP?CFF;
MIHN F?M ILA;HCMG?M ?20R G°'G?M KQC M HOWY IO NC FFEE, M0/l >= @I C
>?M =IHN:GCH:HNM CC F; =:1:=CNG2M <CN =GOGG TGF;NIR E =N\
>0 =IHN;GCH;HN JIOGABFO"2NMSMN TG@ @?N F? @;CN KO? F?M |
MIC?HN >?M <CI1:;==0GOF:N?OLM ?MNXE8H:KOM BN GIEHHECHAN L -
>AN?=N?L OH =IHN;GCH;HN FY Ij M; ZI6l=NW INNKI HD >CH M? FJ |
KO HNC@C”"? MIOM F? M?0CF >? >ANENGMNKOG?NN;JF;LGCNIMC
tG;NLC=? <CIN?u; F ;P;HN;A? >|CRARJIAULCN CGI'HV >C DN OLN?H NN¢
MA>SCG?HN;CL? ?N >|CHN”MAL?L ;0? =HOEM N OGN EGNEFCHVEC ;N
., CH<IQ ? JFEOM =?NN? G;NLC=? CHN _AHZTECHKCNN>OHRMMPF
?H JL?H;HN ?H =IGIJN? F CH@QFO?H=7M?MOJGLCECRQ ?NMN JBZTW C
@:=N?0OLM <CIFIACKO?M ?N JEBSNMTUFAKCKBG?M?E? F ILA;HCMG™

)6; 4- +); ,-; 176; .7:5)6< ,-; +7584-@;-;,-8%;]1H.,)66,5-8U4)1;J*141<H ,76+
:758)*4-; +755- 4- |, 4



B;JCNL? % VN;N >? F ;LN

(?!'&,'5 "#0 ,/% sOWN&BCM~ "M ?H <CIMOLP?CFF;H=? ?MN JL
LANJIH>L? Y OH J;H?F >? =LCN_L?M =l @ E@\N2NNJIPOL<INM?CHN/
>|OH =IHN;GCH;HN "NO>C”* F ?MJC#¥? ;EQJINDPHOR MBICAVCETL ? 1
?N =IH=?HNL;HN >;HM M?M NCMMOMNM @ ION? MHK® ;H\N EEN* M?
M?HMC<F? JIOL KO OH? LMNJIHM? JOOMPHEPH RR?HER?+O LT MINPN
>0 GCFC?0 CC 'NL? M?MMCF? NQE@CEH=NGILP EI=E?M 2GHANCG N PR «
LAJ;LNCNCIH AMMAL;JBCKO? "N?H>0?=51@CH 212 >CHIH® L LRP;HN M N
sMM?T ;<IH>;HN? ?N IO HIH CHP;MCP?FCE'CHCIRINCKIOM >PNG
JLAF_P?G?HN > CH>CPC>0OM ;ONI=BRIN ?MFISBNNUHPNAI F PH NP NCGCU |
>? PC? MO@@CM;GG?HN FIHAO? PMJINN?2<@?=TN10?HMHMN? ;<
F;<IL;NICL? PCC ;PICL OH =S=F? N?>8M KOT WM??N"'PIOEC O
JF;=? =IHMA*"KO?HN? >;HM F?M LA"M?;0OR ; KOINBIKKOZXM ; OR KK3?7
;JI;LNC?MN? ?N S F 6BICCAMCFHF?M G;=LI CHP?LN~”<L"M

1$(22%(- /. ¥BN.FLORMPE=4R 04 ,31422% . 2N 14142 /4ANMTM=CN?HN
OH L*"?F CHN”AL N >;HM F? =;>L7? >K6; NCKOOMP2,CFEFM=21 MMM :
IO F; JFOJ;LN >?M =LCNMMM FICMIN*"M =C B?MMBIAM’ N ;F "l
+| ;FF;AB;H ?N ;F ,PDNHPAN JFOM KO? >?2JOCM F; 1GG!
=IHM?CFF? >? H? J;M ONCFCM?L M 3N\&N ?GJ, INCOKMDI HG 2N NI AFC? Mg N
>?M ILA;HCMG?M ;FN?LH;NC@M ;@CH?3IR"MCEAHRAQPQLF5 2 IN2R M
A=IMSMN_G?M ?N >? JL"M?LP?L F,;HCPXCP?LMCN”" >?M MCN?M

sHM F; AL;H>? G;DILCN” >?M =; M MEOANP ? CA FH & BT MBI O N>C?H\
O#+1'+#))#OIH F; >*@CHCNCIH >0 *;NCIH;F .?MP?M=B MUOHZ2HK
M?HNCH?FF?M JL?HH?HN J;LN Y t @8 MNXN; NMIKNC?@ >HMNM RIE M
>?M >IHH*?M MOL >?M ;HCG;OR ?RJIN/AV Y =2,MJ BFHHGIN CVMH M2 H [N
H;FSM2A?M JIOL C>?HNC@C?L F?M2>HBPEME?IPWN? HN EG?FHNP CIA E
.CPC_L? (; HINCIH > ?MJ_=?M M?HNCH?FF?MO2ILNIMRVMCIHB=2
?HPCLIHH?G?HN;F > OH MCN? >IHH? L}@NML,IAH?N v, ©EIMCOCDNP ?N
GCFC?0OR ;KO;NCKO?M M ?2@@7?=NO? JL2GC?AR PMNI|OBM; FIL(
<CIMOLP?CFF;H=? >CN? J;MMCP?H FE8M? MOLAEFHGHEB GPNMCFIETHT
GCFC20/MRM? ?N ;F 'L;;€E MNsFAH>? ?MN OH? ;JJLI=B? >? M
;=NCP? KOC =IHMCMN? Y NL;HMJF GHNLL>R M ;ILL A HHECNMTBEZNM N C
LA=0J"L?L JIOL PMW ?H?RSM?L 'L;;E ?N F



OB_M? +JB”A"FC; #!/0%*

s HM F?2M ;HHA?M -/, BRTM*FIO?GC ?LLOR/3HH)N #+ N GCM ?H JF;
> HM F? GCFC?0 G;LCH ;OR VN;NMILHAOMG®BN VP H?LsB M O LPJ2
J;MMCP? >?M =IHN;GCH;HNM F? t)OMB2F3"M2BCQu >G*4LI@ 2L @ HN"
>? F;, IHN;GCH;NCIH $CGZIK®GI?;CRM ACNNIERHN MOL F? JLAF_F
> BOcNAVMM? ?N ;F #?@ @;L>,;L F; .@MOGCNIP? > ;ONL?M JLI/
"AGCEF?G?HN POGCE?BINDE?MIBILIAL; GG?M?>ENCPMOUBTBEFF?HILIAL
% * %+ AM?;0 %*NMAL;N?OLM %+FIACKQO?N IOGRMFCM ; HA? |
)A>CN?LL?IWINWP? ?N F #?@@;L>;HM FIMCGEBFC?0OR >0F];K
JLIAL;GG?M >? <CIMOLP?CFF;H=? ;=0KE®M MP?>="F?FGLCIVPH N H> %
JLID?N CIMOLP?CFFOH=? <CI(?2MNREE@MM?=NO"M ?H LIONCH? -O
IO J;MMCP? F; <CIMOLP?CFF;H=?NC@CHMENM ?=0HM ;8 COIFRE M
F?M ILA;HCMG?M G;CM "A;F?G?HN YOS ;BiFBEM?E >?M <@ A
#?@@;L> ?N ;F #1OP?C; ?N ;F /?FIH E;='T? ?IN>;FH> LO
>GCHCMNLONC4BIG;LKO?0OL ?MN tOH? =;L;ONAPCMBEGROOH>"
CH>C=;N?0L >?M JLI=?MMOM <CIFIAECIRORANMMHIOG> O L*?4¥N CIH
?RIIMCNCIH 10 OH? CHN?LP?HNCIH ;3?6 NIIHCMMR? M HC HNMNUR®
F?M <CIG;LKO?0LM J?0P?HN "NL? G2\ OA.7*ML ¥; MIE MFIA K M LI, HFC
=IHMNCNO?HN OH ?HM?G<F? >? J;L;GEG?NL?MCIIBCSGCKRIANM
=IGJILN?G?HN;OR KOC CH>CKO?HN OI®? JFROMK COCVMH =I6&l NOE
#,LLC= ?N ;RPOF ?RCMN? >?0R AL;H>?M =;N"AILCKND ?>O?L MCIC
> ?RJIMCNCIH =I1GG? F?M G”N;FFINBX; HV CAHM NKCOMCM K2 MH IC G
F BIGM MN;MC? >?M G~N;OR ?H =M >TGIHRAMGEEIEAIKOGONM
=1IGG? F; >CGCHONCIH >? F CHN"ALCNLIRSM|NCGHF # QIC #CEKH
M?LIHN J;M @QIL="G?HN MJ*"=Cl@CKOMME DM ;FIHN;GCB,EHNC I

#,LLC= ?N ;F 6BHO<KTNMPBLP?CFF;H=? NLICM HCP?;0
"NL? JLCM ?H =1GJN? C GIF*"=0F;IKM? MNHNMEKGE;CN7L;J0CL? C
JIOL "P;FO?L F?M >IGG;A?M ;OR ILA;HDM "PNFOCC H; H;A; HCMNAX
?N F?27@0@C=;=CN#;22Q2JAN>@ZM CIHOR JLCH=CJ;F?M FCGCN?N\
<CIG;LKO?0OLM LA"MC>?HN >;HM F; >TI@@TOF QFN'NWNCE?MCHMH
=IGG? H;NOL?FF?M >?M LAJIHM?M ;O0?MNILC MNR NKBLM;N{FRC KEQ 1L .
HCP?;0 <CIFIACKO? Y F ;ONL? > OGF;RKIH=(V,®INDRCL?NQ F>

=NO?FF?G?HN F OH? >?M <ILHTOMM??M N0 NE&HFCN, NN H 2 T

6+1-66-5-6< )88-4H O# !P87=: #H;-)= )<176)4 , I*;-:>)<176
0<<8; =5:;-*17 .: 8:7/:)55-; :-+0-:40- *17;=:>-144)6+-
6 .:)6G)1l; ),5161;<:)<176 )5H:1+)16< ,-; 5H . H+)546%5;-6<)1:-



B;JCNL? % VN;N >? F ;LN

=IHH;CMM;H=?M =IH=2?LH;HN F; <CIZBOCIGG?HK; xB\® N\ M UF IFAXQW M
HIN;GG?HN >;HM F? =;M > QHC=IHN;BCPE@N@&PN JIOL ;FF?L =B
<CIG;LKO?0LM ;0 HCP?;0 >?M NCMM OM JEA;H?G? B NO M ; € HCIC K
LgF? >?M >C@@"L?HNM NCMMOM MNCILA HP K ?>2 2P 2THL;IH S RING 2
:0 M?CH >? F ILA;HCMG?

*1"$$5-5,"4*/. &4 %&6&.*2 %&3 $)&:
"15"4*15&3
(; ', 112%2) 1'>MN F; =;J;=CN~ >?M ILA;HCMG?M Y ;<MIL

=IHN;GCH;HNM G~AN;OR GIF*=0F?M HCMEBECMO?M= NPREM ?NVI O
J;LNC? >? F?70LM NCMMOMOLO®%IOLM >0 N?GJIM

:8FC6 ! I==FDEC2E:@? 56 =2 3:@244F>F=2E:@? 2F 4@FCD 5F E6>AD
(; <Cl1;==0GOF;NCIH > OH !0) ?MN F;? MMOOF N;;HKREZ "\ JFOQON G P
JLI=?MMOM JCAOL? % C MMCGCF;NCIH <MILJNCIH C

CCC )"N;<IFCM;NCIH )"NBSF;NCIH ?N CP VFCGCH;NCIH

:8FC6 ! l==FDEC2E:@? 56D 8C2?56D ME2ADBD: @7 AO@LAED @D U
%OE23@=:D2E:@? OE9J=2E:@7? 6E L=:>:?2E:@? 5 F? +%



OB_M? +JB”A"FC; #!/0%*

11-0.2(-, 11(+(* 2(-,
(?M ILA;HCMG?M ;KO;NCKO?M ?RJIMAM? LOIRLGANOBRP IC O >HND

F; PIC? >CMMION? ?N.FCHKIQ? NIAIJIBZMO'NO>?M H? MIHN J;
=IH=?LH;HN F; JLAJIH>"L;H=? > OH? WIE?=F3QGCGQOFINA N #?\ND NG
HIG<L? > "NO>?M M CHNA”AL?MM;HN Y ¥ [=2\ONG?0 M INGGA P NJ;Q NP |
GCHILCN;CL?

' # "'00,21#
( ;==OGOF;NCIBHP?®'NIBRNCNO? OH? >?M PIC?MIJLCH=C

J;L F?M ILA;HCMG?M ;KO;NCKO? MW OK@C =MLY EGMZ F? M L?R ?-LIN
GCFC?0 ?RNMECROAN .;CH<IQ

B?T F?M ILA;HCMG?M ;KO;NCKO?M M K [?;MN B=CG KB QH MO? ANP;I>0
JLCH=CJ;F? >;HM F ;==0OGOF;NCIH$2PMSG2N ;R J;L P1OR =TT MKk
?N ;F IH; 2@ @7?N ?H L;CMIH >? F?20L LgWw 2 BMWQHNLECE G2 I
LAAOF;NCIH CIHCKO? ?N IMGINCKO? OWMECNKO;HM;FM R=L&N
F ;GGIHCOG F?M <UiH=BCRMML MGH RCHWOKD 2M @;RICt<F?M ;0 J;
CIHM GANFROKO?M ;H?M <L;H=BC?M MIHN =IHHO?M =1GG? ~N
>? F 2HNL”A? >?M CIHM ;CHMC KONQOIRILRA;HN B2 OLL >HCWEGIN <Ol
ILA;HBMHLS ?N ;F**;HGICHM CF ?MN <C?H =IHHO K@®7? =?LN;
G;LCHM :;==OGOF?HN "A:F?G?HN F?M GHN?0MRCEBMMIO®IP;Bl HE
?HNIOL? JIOL LAAOF?L F?0L "KO CFQ< N?BIGHBPNICHKO? ?N SBCHIA
?N 3;:HA O GCFC?0 >0 44 _G? MC_=F? FHNNCNIEH?2 &NCLR;BbA
>A=LCN?=B?T JFOMC?0LM ?MJ_=?WMHXKXD2NCXNM; NPAMNK;2MM K (
KOC ;<MIL<?HN >? F ?2:0 J;L PIC? IINMB?2 "M KO P LM IIHSFRN G
PIC? IL;F? MAGEB?G2 BN (, "B422/CCC F?M ?MJ_=?M KOC ;<MIL:
PIC? ;H;F? M2BF2G2HOY 3¢"422 &LH{+AR,.1 23(H%$1?N CP F?M
?MJ_=?M KOC H CHA_L?BH3$1.J,M{QPHB@®.- +$47*LM3(2?N

5 #-$-.1#,RP-OOHLI "IR v =? DIOL OH =?LN;CH HIG<L? > AN
F CGJFC=;NCIH >? =?M JBAHIG_H?M >R;EPCMNNMHFI?2IHRLC? 32 M
HIN;:GG?HN > $A /? ?N 6H =B?T F?BI? TN IN;;L=M? PN NA
"1.11 "' (4, 42TIHMG-XKO? =B?2T F?2M +$I'GMM(I-HM 2 BFILSBAE C H
" -3/ &142 2N+$@BKKOIC8IF2A2 ,8?MRMQ?FF ?N ;F (;H=Ngl
3;:HA ?N 3I1HA 311> ?N ;F 6B:HA 2N 3;HA



B;JCNL? % VN;N >? F ;LN

IH@CH =B?T F?M =LOMN; ;="M > ?2;G"2ICMN E]HNWNC+LOF 7= IWHG

CGJ?LG";<F? ;0 J;MM;A? >? F; JFOJR. N 2P;M?UINH M CINN +OH\N= P17,

>A=;J1>?M > ?;0 >10=?7 JIOL F?MKO?FONCEQFNANSCHBIHRNDMKC

KO? =?FF? >? F?0OLM BIGIFIAO?M G5 LIEHN | M@ CNEM T GRBSFC RN L; |
; ;HM =2NN? IINCKO? MC F; =ONE2GNL>?P2EN?=HR MN O RK

LgF? G;D?0L >;HM F ;==O0GOF;NCIH.; XHKI@*"N;OR 21ZEFE HIAA;H
<

JCH# L, -&T.2#
(; =IHN;GCH;NCIH J;L PIC? NLIJBCKOQ =IHN?GCHIHN JFL -

MSMN_G? >CA?MNC@ ?N J?ON M? @NCLR >? BIECLCRGBLIIBCE
>? MA>CG?HNM =B?T F?M IR, REME?M <? HNBCKCHWOILLES?MN ; F
KO?MNCIHM > IL>L?M GANBI>IFIACKO?M ?7? N"PAP,FFISNTEDHPW = 12
=IH=?LH;HN F; <C1;==0GOF;NCIH >2™ H3ON;.CCR\ ¥ L\°L PR NMG |, C/H?
OH CHN”AL' N KO Y J;LNCL >?M ;HH"KOD?MHDOLNF?’CMBARALHCMG
,7H>;HN FIHAN?GJM CF ; "N” =IGGOGE?HM 7KK ;;NE RDN'MK;G 2 -G M
G"N;OR JLCH=CJ;F?G?HN J;L F; PIABCKOMMION? PFRIRM KKK MFO
=B;=0OH? "NL? >IGCH;HN? >"J?H>;GG?HNS3? P?”?MIOERCNOLG"
=IGIJN$2>DC ?N ;F )?NC;H ?N ;F3;HA ?N?FCMB ?%N ;;F NN
;CHMC >AN?LGCH”M KO? F; PIC? NLIJBIOKABR JPOP®LEC NG POOLTN X
<?;0=10J > ILA;HCMG?M ;KO;NCKOZPNMINIHCMMIHWB ?N CH P ?R_;N{" §
 F ?J?H>;HN F CGG?HM? G;DILCN” >?FMNNGCHNMLZINMMP
ILA,HCMG?M G;LCHM JLCH=COdPCGNHN F?M JICIMMPHUHMTES
OCGG?LG;HM ?NHFP @@?N =B?T F?M J?NCNM NL2, RE@MGE 24P XH
?RIMNLCG?HN;NCIHM ;P?55(QHPIGLHR NIOAP; NCOH? =IH=?HNL;NCII
=?NN? =IHMN;H=? ?MN GCM? Y G;F NLIBESMCJIFI AL KNL?W =<IE
F CHA?MNCIH >DEGGEHI0GLIEENM OIN? ; F 3;HA? 2NFOMM B?2ILN ; C
@;=N?0OLM IJBSMCIFIACKO?M ?N <CIHIARKF?? MLsHBEN FCHN OF
yFCG?HN;CL? JLAM?HN?HN OH? PNERC MICELN'CEINPHB OHY CRC;*+
(?M >IHH*"?M ?RCMN;HN?M =B?T FFMNM €RAPNRLANAZUNRMMIH N 2
'+ ,825 1N("(-42, $RL+42 OMB3($4214:=30GOF?HN JFOM >? 6H J
i FCG?HN;CL? > ;ONL?M'-?MJI&2AM,,=16L/AMB7 =IHN;GCH?HN JI
@ILN?G?HN J;L F? 6H PONCNIHOMN >FAHM F ?2:;430 ?WF ;MEP2LM?  JI(
F? > CF ; "N® GIANED>=B?T=IHNLC<ONCIH >? F; PIC? NLIJB
>IGCH;HN? Y J;L L;JJILN ,YFF?2NIZN FZMAMIBON?=B?T



OB_M? +JB”A"FC; #!/0%*

8 ++$+ FOPHIC? NLIIJBCKO? =IHNLC<O? "A;HN; GHCNH ;MCAH C@ C:
ILAG;HH ?N ;F;JL_M =?LN;CHM ;ON?OLM F? HPENLPAN OMJ_-
>IGCH;H=? >? F; PIC? NLIJBCKO? >;HNcTFM MHAIN;;GN HINCIH CG
H?RCMN? J;M >? =IHM?HMQAN HHMN-, FCNNA"LINNEBIHXONLF*F F,;
=IHNLC<ONCIH >? FIOH? IO F|;ONLXRP2?M"BPEH>M?>Y FIHRIGK H>"
?N >? F|I?MJ_=? =IHMC>"L"M L?H>;HNCJGJIAMHNC<IF 20 ®FP CKH>O
;KO;NCKO?M

,IOL F?M 10) CF ; "N” > N?LGCH”" K2 P G?INLTCNB'CK O=2= OF
ILA,HCMG?M ;KO;NCKO?M ?MN >CL?GHN;ZE&NHMN>J;IMMIC K C FHMNC FH
F ;HAF;CM t MMCGCF;INAPHO!@® COCE@H=Su 3;HA ?N I"'CMB?L
L?2IJLAM?HN? F? JIOL=?HN;A? >?7 F; 2IMZRNR 5;NMHM H;? H | ©IIHNC; G
KOC JAH_NL? F; <;LREERER CNNPMNLHWBI>?M F?M JFOM =10L;GC
JIOL "NO>C?L F ! MIHN <;M*"?M MOLF ICIDAZENOIL? >JOH ™M I LBl
=IHN;GCH"? Y F|;C>? >?M NL;=2OLNC@MANTNCRKND?2M MN;<FEPMCI

3;HA ?N "CMB®E ; "N >"N?LGCH" KO? F | ?MN?0HNJ;L;G_
?MJ_=? MI"=C@CKO? =LCNCKO? >NHMBCKOGI+?HR?>HME |8 CHD; H
>?M LA*M?;0R NUNBOKTON? MO IG; ,IOCF ?NOWN ?N ;F2;H

( ;P;HN;A? >2 F I 2?MN KO? = ?MN (OH<FZL ;6 OML G "@;FCPB?
=IH>CNCIH IO > OH? 2MN?2;X? "N H QO®I;L ? ,JTOCFGZHMKD? >7
=IHH;CMM;H=?M =IH=?LH;HN F,; <CIl;==0G20 FERGIHH N;OM ?7G2H ?
ILA;HCMG?M ;KO;NCKO?M @;CN KAQHODIOL¥ BRI ? (N IF I'BNOSCO
<Cl;==0O0GOF;NCIH ?MN NL_M FCGCN"? L?2NFTE?HRMCUHMG
JLCH=CJ;F?G?HN <;M*"?M MOL >?M M=>CTH} MCQINE?E GHHNNGEH;NC

+1#/+ )'0 1',+ 112*2) 1" +
B?T F?M =LOMN; ;="M F; L"AOF;NCFR &N FC?NOL ?HRM I LLAN? © M =0 G
F; HIOLLCNOL? ?N F?M MA>CG?KBRMO ?HNCP? ;®&C FCPMO OHINZ2BC?©
>0 N"AOG?HN ?N >?M ABPHER M NH,NPHIHN, GL?NWL? CHN?LH;FCM”N
>ICP?HN NL;P?LM?L F?M >C@@"L?RANNLECCNBFBESIMIOWK &KXD CC#
CHN?L@;=? ?HNL? F?M GCFC?0OR ?RNZ2CHPO2BR?CIHBNPRILUBPFEIC
=IHMNCNO;HN F; G?G<L;H? >?M =?H+GMN’M;, M??R7GCNB >FPCIK@GN
GICHM M2AF?=NC@M J?LG?NN;HN F? G?BMLAE»<COQHM GE MNC ;P ?|
F? J,MM;A? > CIHM GAN;FFCKO?M M®ZHAIG?KIOCCEM I@ICGPENF IR

-, 14)6,-; )6<-66)1:-; 8:H;-6<-; +0-B<4=6 #:#)8)+H-@7:6t<1Z&E-BH6H:)4-5-6< ;:
,-; )6<-66-; 8:16+18)4-; 87:<H-; 8): 4- +H80)476 ,- 4 7:/)61;5-



B;JCNL? % VN;N >? F ;LN

M?2@@7?=NO?L >? G;HC L?M >C@ @HPHNTFMM (ILAsBGKRE N IK
M ?2@@7?=NO? JLCH=CJ;F?G?HN J:L PC® @ HVCRHC®HEBPCNI" 2 ;"
MI>S>CKO?M ;CHMC KO? >?M JLINA"CH?”M BEP@ELILM?CLEM <C>=IK
JBIMIJBIFCJEPEMON ;F (?M GAN;OR J?0OP?HN =?J?H>;HN ~A;F
<;LLC _L? "JCNB""FC;F? J;L >CO OO KD ILEAMCP>=1RIERR?NI IFK
J:L ?H>1 ?N ?RI|I =SNIM? @ILG;NCIHIE?"BCMB82PEHWP YMJ GMN\NC LM !
JLA=CJCOIKRIQ
(0 2(-,

B?T F?M ILA;HCMG?M ;KO;NCKO?M F NMNELGCMWMGIT IH? MO H? =GC
M?2@@7?=NO?L >? >C@@"L?HN?M IG? HLA >0 C FH AN @GOG F F 9
' F "L;H=1 OLb; ?N ;F (;G?RN"B;MAL ))=":8ENS ?N )

/[=B?C<?H?L ?N ;F 3:HA ?N "CMBCEF?0OLM6:D.E2CGCH
=IH=?HNL;NCIH > OH =IHN;GCH;HN XQHMW @QH;HACNCMQG?FFPCNIB
>? >CFONCIH J;L F; =LICMM;H=? ZNMGOIGE, >@ IE MF A5 EHGN B N-PN H
i F );=";S ?N "L;M?L S CH<I@Q?RN? NO;IFG ; . .N/N?JB
?N OOLH?L 3;HA ?N .;CH<IQ

OION > ;<IL> F "A?MNCIH ?MN OH JBOABMXMAH?PFPF?FIGEPRLNCIH
>?M GAN;OR JLA"M?HNM >;HM F; HIOHRPC® OQAN ; HNH K DFP ONPL >HIVINC |
M?L; D;G;CM ;MMCGCF~*? (; JLIJILNCA?PMREIB "W?QR > HE=CIHP
JLIJILNCIHH?FF? Y F ?2@@C=;=CN?2 2NMNMWAIGEF ;MIINHC @K 6 ?

KO;HN Y ?FF? =IH=?LH? Y F; @QICNMLAIBICE&ON; DR ;¥NC & O "I
>CMMION? 'FF? J?0O0N M ?@ @?=NDH;ICLOMMC M G2ID NIN; #F2MWM AP
F CHNTMANCGCN ;F ., CH<IQ ?N (OIG; ; O?ACPPNO 2R M; |

<L;H=BC?M =? M?LIHN JLCH=CJ;F? @?HKNOE? M ?G1*N NORF CIGCM "&
?RIJOFM? "A;F?G?HN F?M G~N;OR MIMM@ALGE?M |IRAR KIOVG GHEIN
CH=FO;HN F?M CIHM KOC M? MIHN GIGIFHW APHOF?M JLICIHNE
GA"N;F JLAM?HN MIOM @ILG? >"NIRC@TEN'IRCI@ IP?;N;GIN 3OL JA?
P?HNL;F?M.>OH=<|®=; S CH<IQ ?N (KGHS?2LH;HN F; JLAJIH>ALH
SC@Q@""L?HN?M PIC?M > "FCGCH;NCPH-(CF &KON" L NRHICIGNCHBCT
F ;LA?HN A M?2@q@7?=NO? ?HNL? J?FRF OLIQHZ FN @IHB? >C

B?T =?NN? ?MJ_=?F;, GO? F "A?MNQH RYFR?GICIH HML@ =2
JLI=?MMOM > "FCGCB;RAIB;HA F?RA?H>,;HN ,=8?F? NL,HM@?L

-@+:H<176 8): 4) 5=- -;< =6 80H675k5< 961B-4<;<t7/36H;5610=5)+H,;



OB_M? +JB”A"FC; #!/0%*

G;N?LH?F M?L;CN OH? PIC? CGJILNNINCFM PRCEAGIETNCCOHA? M !

B?T F;: MPC=B% CFE- ;+f{X" >AGIHNL”A KO? >?M 10) 2MM?HNC
MAFAHCOG /? JIOP:C?HN "NL? "FCGOGHMCPKO ¥ >3 M +@)=MICGH I N
=IGG? F(:Al0O? F:<;LNB? ?N :F

0 +>20%$1 (,%*3%,= ,2 * I(- ""3+3* 2(-, #$1
(?M GA=;HCMG?M > ;==0GOF;NCIH ?RM ILACKCNM GNP MI HKX?;,M GX\d

;GJFCNO>? H? MIHN J;M NIODIOLMIGKHM O/ NM ; G ONCLIVWHIO CH@
@ILN?G?HN F; <CI>CMJIHC<CFCN”" >2RA0OFMCIE B;L=FP;MCNA;
?M @;=N?0LM J?0P?HN "NL? C > IL>LBSMEEINBICGT KU
?HPCLIHH?G?HN;OR ?N 10 CC > IL>L7ZLGINCRR?<COMFMA E K&
JBSMCIFIACKO?M FC~ "M ;0 GAN;<IFCMBPOL2 ENQARPKACNIGFIO >?
6B;HA ?N .?SHIF>M

'11#2/0 ',1'.2#0
(?M @;=N?0LM 10 J;L;G_NL?M ;<CINCK®MN.?MI|GBISMC

=BCGCKO?M FCA"M >CL?=N?G?HN ;0 GMGC?DN >KIODE P?HRN?EG
HIN;GG?HN F; <CI>CMJIHC<CFCN”" 3O0GCGC N;F J|OLAFLIAA HC@® (
CH@QFO?H=?L F; MJ*"=C;NCIH)=?IM;62N2@RF>;HM F?; GIEHDCZO
=?LN;CHM J;L;G_NL?M =1GG? F? J$LPEG N7 QW;HFIT KCEND FX0?? R =77,10 FF
=BCGCKO? >?M G*"N;OR ,;L ?R?GJIJF? FME@HL?NLR@P2L, @L CHNCH
MIOM F; @ILG? > CIHM FC<L? >CMNFOM >5BM?M? M= 2 ;ORCJ ?@ANG
JIN?HNC?F >? <C);M¥®@GOFEMNCIH .;CHFIQHP?LM? F? 6H ?N F
N?H>;H=? Y G;DILCN;CL?G?HN M? =pGAM?R?M FPCECZTMR (NH M -
>CGCHO?L; F?0L JIN?HNMPH 2N; s FEOGOF;NCIHEIN®QH?OL ?H G;NC
ILA;HCKO? >CMMION? )+ ?MN "A;F?GERHN NO KGAUNLO®R_NR2 O PCE
=IGJF?R?L ?N J;L =IHMA"KO?HN >?P?HGL |GACH GMGIIMTOM JFH C <
%F ; ?H 2@ @7?N "N GIHNL” 2BPA2K: G.IOFHNPIHBOH] ;KD B G |
v, 142 /443H? =ILLA"F;NCIH HMA;NCP? ?HNL? €CIN2HO GO ;N G +l
>?M GAN;OR J;L F?IMUAAR;BENGAM F ,?2FF?N ?N ;F

(; <C1;==0GOF;NCIH >?M G~N;OR >;HM N?M\;H2GHRIENMG RN
@ILN?G?HN CGJ;=N"? J;L >?M JB*"HIG_8GNMHN sFPG3""WN,CIN;C OH IICC
J;L;G_NL?M >? =IGJIMCNCIH >0 GCFCP®WOL;NIGIG 2?78 E?NR ?0E J,H?

3LCABN ( OH >?M JB*"HIG_H?M >? =IGJ"NCNCHB?PR JFO
>0F];KOC=IF?M ?MN =?FOC KOC M=QGKICDWN ;FRNE? F?M> CIH



B;JCNL? % VN;N >? F ;LN

"EAG?HN HIH 2MM?HNC?F H? JIMMOXC? "INMHN?MBINGT 3+ 2620600
@ILG? CIHCKHOR?PMM_>? >PM 52 CILIJLCAN*M JBSMC=1 =BC(
,2>?2LM?H ?N D?L[L?A>, 020N >IH= ONCFCM?L F?M@UQCOM > CH
J;MM?L F?M <;LLC_L?M <CIFIACKO?MJ"NHIN\NCCH{ ;H-\NN O’ "BV HO (
> 3Il> ?N ;F CHMC CF ; "N” >"GIHN'L2'&B24R BAOPR2OCN
F ;OAG?HN;NCIH >? F; >OL?N” >? E?20C|BNCOMNHINOMNME|HM F P;; C
KO OH? MOJJFAG?HN;NCIH ?H =;F=COG<EIHMCGEEBTHN;NRO
yF>CMM?LINNI ?N ;F ?0/BIS?NBFHIG_H? ; "A;F?G?HN AN~
>?M CHP?LN~A<L*M >OF];KOC=N#RPMMPEFGE??RN?,A;GG;L 7 HMGEBN
KO? =B?T F? =1,9?24G ;8 HIVFIO-BU2+<?LMH?F

(; =IH=?HNL;NCIH >0 GAN;FA*NO>C* ?HENRFEMGIG2I0CCN A
J;LFILAJHCMG? JOCMKO ?FF?J?70NOIHNCCH FECGCGCM; B BI"HUIG L

F?M =;J;=CN"M >['I==0GOEMNCIHO?N; ?N ;F [ 2BIN@<?H? |
>ANJ?H>;H=? >? F ;==0OGOF;NCIH PCMHY? PCN OHR ?F K6 PHHENPEINHL LN
> HM F; FONNKNPRINDN?2F /;L;<C; ?N ;F ,;M=1BOB;CGCH NB
(? ?N ;F IH 2@@?N FILMKO? F; =IH=?HNL;NVCMHO M 7R HINI C
F 2HPCLIHH?G?HN ;OAG?HN? CF ; M*"BDY @N2NUM NL™ KGO 2 1 H
RS " JIOL CI IH=?HNL;NCIH ";=NIL MG ?HAFHCIN ? >MHIM N- RIAH
>CGCHBOB;CGC +NBG;H ?N ,;M=1? 2;H?NM? LCHENCNH; H"A

?HNL? F; =IH=?HNL;NCIH > ?RIJIIMCNEPHOELN B?MYP ) N?COIMG [HN L
=B?T F?M ILA;HCMG?M ?HNC?LM JIOL, FI'4N /ABHBE CG-HSP M 93 $"; O
IN?IJB?HMIH ?N OOLH?L 2?2FFCHABLHTIES H? JIOKL;CN=?HI
M ?RIJFCKO?L J;L OH? CH@FO?H=?PFP2MFG~+HEC M 2NN C I'A € NONH;
CHN?LH;FCM;NCIH ;S;HN JIOL =IHM?HO 2B EPIM*'FM MONP LCNECk
F ;=NCPCN"”" >®, M?*JIOL F ?R?GCIIF?? >0 >? N ; F 2?FFCHA?L
/IC F; JFOJ;LN >?M ~"NO>?M =IH=?LH;NGCIHF;IHEHNIJ?N?; A@7@? =N 0=
ILAJHCMG?M ?HNC?LM F BSJINB_M?7NCOH?0>MHIHH> MH>7 F?1EA
;OMMC "NIGSI®I;CN?; F ,JJOL;HA 2@ @?N OH JBA"HIG_H? >7
MI*"=C@CKO? J?0O0N M ?@@7?=NO?L @GOG HELN =SDOR? C:XILMNCKAMMI
GN"=;HCMG?M >|?HNL"*? >?M !0) =IGG?8FPML+?HFEBG CNM;B? F; N

CHMC G G? MC =?F; H ; JL;NCIONN?®% 1@, CN; MFAQMCHNPBP? D

- :),1=; 17619=- -;< =6- 5-;=:- ,= )RVAB;19=0-787=<4tWIiHH:6;-: 4) <)144- |,
4 F6/;<:K5 C 87=: =61<H-;< ;),1=;C,-<)6,1; 9=- 4-;5),1=; JeB;FF?L ?N ;F
<



OB_M? +JB”A"FC; #!/0%*

>? NL;HMCN 10 >? MNI=E;A? =1GG» F?W =C HXN;? MONCNHNM? H-RR NP4 C
>? <CIl;==0GOF;NCIH 10 GIHNL?L OH ©ORPNMRAREILH >, @@+ ?HNLJ
F;KO?FF? F ILAJHQKROP 7ZZMNN?,RIIMA 3;HA ?N .;CH<IQ

'11#2/0 ',1'.2#0
(?M @;=N?0LM IO J;L;G_NL?M <CINCK®DMN ?M GJC PHBL?GICIK

JBSMCIFIACKO?M <CIFIACKO?M ?N € ®EIHN?>»ETLRNNCK >HAHC G
<CIl;==0OGOF;NCIHMNMNHTG\N'NEF #IFIP;HIP,;

OION > ;<IL> F ;==O0GOF;NCIH >?M GAN;0OR ;I MGCM?>YOH QHA
@;=N?0LM JBSMCIFIACKO?M FOMMNY, > Z2/?>,P?MPIR? GY HFN N 20
)?NC;H ?N ;F ,IOL;HA ?N ;F B T, HF ;$NNLID@®' 22N, 8F (2 2

CF ; "N "N;<FC KO? F; =IH=?HNL;NTHB?H F2MNC B NCEICHM CAL
GICM J;L L;JJILN ;OR CH>EX\NWPEPOM ;EOAR?>WM ?RJIFC=;NCIHM

KO? F; >C@@"L?H=? ¥C220GBO;FPNICOIMNE PMFEGICH;NCIH ?H @IH
>?M CH>CBOMOMN ?N ;FB?T F? JICMMIH 1> ,2201>00+? =ILL*"F;NCI
JIMCNCP? ?HNL? F; >*AL;>;NCIH > ; HGWG AN I'HNJ B BMILC +MBIAC
0) HIN;GG?HN JIOL F? > ?N F? 6H ;"/NAAEAAPGRHN "N* >*GIHNI

?M @:=N?0LM JBSMCIFIACKO?M > IL>INTW EN | ER NG OHRN>0 RL ?
F? =BICR ?N F; KO;FCN” >?M JLICBMHN >PIEL OIKLIGIND R 2CPI@
=:J;=CN” >? <Cl;==OGOF;NCIBNNIM 2NHNCGIGBPLANR? <CP;FP?
11("4+ %HAE(:$°"N” GIHNLA KO OH GCFC?0 BIPIRECKOR; NEINHL
J;FIOL>?M KOC CH>OCN OH? ;0AG?RANINXN B IH= FOB 3 >I01AS R HOC
F: <Cl;==OGOF:NCtH %8 ;§ ? HIG<KL?OM?M ~ANO>?M CMMO?M
MIOFCAH?HN 2“A;F?G?HN F CGJILN;H=CNOLFE UB@F OBH@ € >;6 OV
>?M GAN:OR ?N >IH= F?0LM JLI=OMNEOME?® $CR==0G®FDC I
*OH?T *IAO?CL; ?N ;F ,IOCF ?N?2F :F 2:H3; HAJ 2HH:BTO M
B?T F? JICMMIH ?0L2B#EC4H2 ?83GEHCTRMBU 2 GIHNL”A KO? F?

F? G?L=0L? ?N F? =BLIG? L MIHN JFOM M FPPLRAM>F|EMKC
4.11("4+42 KQPSBIBMXO CF =IHMIGG? >?2 8/ 3A "GHG LI42M 4HR 4F . 2M 2
2@@?N CF M ;P _L? KOR4F4ARHIK GPERNINSCA?MN?M ?N GICHI
GAN:OR KO? F?M NE N (M@ BNES 0HM?N?"CMBRL =IH=I1L>? "A;F?2G?H]I
> ;ONL?M LAMOFEN;NM I<Ns2 QM $SNBF(ECMSIMEMNARM> F? =1<;F
| 2N F263H@?F>?L ?N "CMB®M CF ; >ADY AN~ AN;<FC =B?T

F?M GAN;OR ;==OGOFAM >:HM F?M GCNLCM? MNP BA G E2M FOGE L



B;JCNL? % VN;N >? F ;LN

GICHM <C?H MMCGCF~AM J;L F?M ILA;MCMBSRO=KM?; HZCGRF2M I
>CA?MNCIH ?MN*DRO’M =2I&O0PCR? ?N ;F < @O 2NOHMAIN;F
>AJ?H> ;OMMC >? JFOMC?OLM ;ONL?M@ NINZADW <CONEZMDNCE
> CHA?MNCIH G;CM "A;F?G?HN >MM?MJI, LNCKROHR? W OKGGPHC
$;>DC ?N ;F *OH?T *IAO?CL;?EN ;F; CHMC 3FH & R N=NCNH :
>CMJIHC<F? JIOL F? JL*">;N?0L M?INCHN; 2 CHENCIH MIFONF2IH
G;CM JIOLL;CN "A;F?G?HN CH=FOL?H?F@BTVERCIM sAHN?HO2; % F
?N (13?2T 3;FF;=? ?NIQCXLINGGHN Y =2 DIOL J?0 >|"NO>?M ;<
NSJ? >? HIOERGNN;IOPRMKIA HOG G372, =B =17 A ?APNIOBFCO MM =1GG? F
JICMMIOM F ?N ; F

?M =B;HA?G?HNM JB*"HINSJCKO?M ;2HPEGKN RN IH>?INN MIC A
JIJOF;NCIHH?FM PIHN "A;F?G?HN >CL?NGCIMHGC2RNM €IGIN QNCH ; AN
?R?GJF? =?LN;CH?”M JIJOF;NCIHM >? ANGG;L2MHNRIGMMNM =k

=;J;=CN” > ;==0OGOF;NCIH ?N >? A?MNOCRH JCHN?LH®M >C @ @O
JIJOF;NCIHM KOC H ITHN DO®;FCNLBN"L?RN )NMPRMS 1LC?H ?N
?N ;F

IH@CH >?M CHN?L;=NCIHM CHN?L ?M@ FOPM =2H 16 G?A F? G
<Cl;==0OGOF;NCIHOL?WMI G N;OR?GJF? =B?TI3A7-$|C M MIFE3MS
=IHHO KO? F; J(&M?H=3%23- M(B CHN?MNCH ;OAG?HN? F ;==
2N >0 6H ;O FHCIPRHOCMG? ?HNC?L HNNEG G?HN NGING | HCNOATS He ?
GAN;OR >;HM +S2M IKCNEVM DN ; F

(120(!132(-, -0& ,-20-.(1+$ $2 OA*8$#PL#$A& |

1H? @ICM F?M <;LLC_L?M <CIFIACKOGBNMGICM MV AP LIM? M?GI"]
ILA;H?M ?N NCMMOM >? F CH>CPIO>BIH?MIMHYHKODFCEOM MUIC2BNN?
GA"N;F FOC G°'G? F?M !0) MIHN >C@ @IL?26TBVPM QA M CM>CM NBCI<
SANIRC@C=;NCIH.>2CHKIIQA;HCM@&®?N F; <CIl;==0GOF;NCIH >?
>?M >C@Q@"L?HNM ILA;H?M > OH CIK*CIPE M "HCMW RMKIGW FB PG Al

(? N?LE@% +,1/,-'02#L;=N"LCM? F? @;CN KO OH =IHN;
JL"@"L?HNC?FF?G?HN >;HM OH ILA>E8?NPREANIgN ;K@ ON? ; OINHL=??
>? GA"N;OR >;HM =?LN;CHM NCMMO KMC?M INDI OLPA?;HHI? M+ @ H? 3 NLNGC>H
=IGJIMCNCIH JBSMC=1 =BCGCKO? ?NMIOM | m=HNMWO M OGC ¥NF< | @0
ILA;HPMMKO?F %F ; ;CHMC AN~ >AGIHNL” =B?T RAMN G2LOW RN=MM



OB_M? +JB”A"FC; #!/0%*

?MM?HNC?FM MIHN >CMNLC<O”™M >;HNO & C@I @& 2NTHN 2" NI Al HC
SANIRC@C=;NCIH ?NOI®?%?7* MROI=ELA?NEF; ;CHMC AN~ >A"GIHNI
CHN?MNCHM J?0P?HN ?@@7?=NCP?G2HQCCBLNEIH{NBKYSGH NVQC
;P HN >? M?LPCL >? MIOL=? M?=IH>PCLMIX CGRNRVMHINAH?MCM
F? =M JIOL F =>=0&6GB/NCFR JICMMIH"G;ECHIA IN2;F ? M
ILA;H?M =1GG? F? @IC? F?M L?CHM=F?M AN ;H> 2 FCA?? MNNCIRK
>? MNI=E;A? ?MN ;0DIOL>|BOC F;LANG IHBIMMHHOD ERM <EIMH K
=LOMN;=*M MIHN MIOP?HN >?M ILAQH AW M=EBG,OR N OQEM JLC
GC;L> ?N ;F L?MMQ?FF ?N ;F*, MMCLGOMAF?N ;F +LN°-
,7HC=;0> ?N ;F S CH<IQ ?N?(Ot6; </NPLAC HIA I? N
B?T F; M?C=B? OH AL;H> HIG<[?2HE NG >72WM HEYJI GIIIHNNL?MOH L@ | |
ILA;HINLIJCMG? >?2 F A >0 > 2N 20 BATIRLSEFPAFFRI L STIAT7
CF ; "N >AGIHNL" KO? F?M <L;H=B&CM IFIBGIGIOTHNIC AL HD =C <"
=IGG? "N;HN OH CGJILN;HN ILA;H?$®O? HVANPRNE;R? JIOL =? G N;I

(?M >IHH”A"?M >CMJIHC<F?M >;HM K <FOONNON ML »NDO 5? 22N H=C? L6HH; H ©
ILA;H?M >|ILA;HCMG?M ;KO;NCKQ@?MFPHN NN ; < FGJC F& PHW B ?HKHA
AL;H> HIG<L? > "NO>?M ;0 HCP?;0 OGMLMIHRB M>zKOIGM*MJIILAJ H
JIH=NO?FM > (FLAQIHCOW G Mo F ?H L?MMILN "A;F?G?HN KO? FILM
?RJIMAM ;0 > J;L F; PIC? >CMMIG-NONGN N <HBE;NFPLY M7 EOCGH
<L;H=BC?M ?N F B”J;NIJ;H=L",M JIOLMF?AW M LI’ N MM PR @7
JICMMOHM?;0 %L FILM > OH? =IHN;GCH;NCIH ?H M3IHNL F;

OHCKO?G?HN F?M ILA;H?M >CA?MREE®&NMM NBCHM | KO € LI MM THIN
@ILN?M =IH=PHKRE2; 8CIHWM *NO>?M GIHNL?HN >IH= OH? >C@@"
> ?HNL? F?M ILA;H?M ?H @IH=NCDH<¥? K WIC? B? 6HH K FCHN
I<M?LP”~ KO? F; N'N? ?N F?M AF;H>?GI?HIN2AN; CE?GI? HNH 2N
0;<F?;0 % OH? >?M "NO>?M.UIL'N(HNIAMBHNL®-2$;,CFF?0LM KO?
=IH=?HNL?HN @ILN?G?HN F? 6H JOEMMG TN DY K M-MHPH O GBF?
LgF? GAN;<IFCKO? >;HM F?M JLI=?MMQMMMQPEM C N4 FF? MNP M

CHNAL?MM;HN >? HIN?L KO? JI(OGLE22& MLANHG MG R UNI CLRPTEPHWN
>CA?MNC@M ;P;HN F?M <L;H=BC?M KOC MIHN F?M JFOM =IH



B;JCNL? %

+23=62F

VN;N

>? F

‘LN

*J?E9PD6 56D 5@??706D @R OHEQRPEDBD $2 7D DERC=3EEO®@ 2 BFC A

=6D E:DDFD 56 5:770C6?ED @ C827?6D5 ®DA ZBFEE @F 600 C’HBEB226D=3@ C
61A@DOD 6? =23@C2E@:C6

(308 ,: (2
3?5: ,: (2
3?5: ,: (2
(2+099,85::5 ,: (2
/5;<,254 ,: (2
/5;<,254 ,: (2
8,99=,22 ,: (2
8,99=,22 ,: (2
8,99=,22 ,: (2
(83545 ,: ,4:54
(83545 ,: ,4:54
(83545 ,: ,4:54
(81(9 ,: (2
8(41204 ,: (2
8(41204 ,: (2
(4+?2 ,: (2
56104 ,: (2
56104 ,: (2
(4., (2
(,:(2
A+.@ L (2
A+, @ (2

(2
4,@ 5.;,08( ,: (2
4,@ 5.;,08( ,: (2
(L@ 9;4( ,: #854
(,@ 9;4( ,: #854
5;8(4. ,: 3040
5;8(4. ,: 3040
15%/( ,: (2

"1(2040 .1 (2

"/(2040 ,: (2

"5;0+ ,: (2

"@,),+0491? ,:
$(4 (:5;8 .0 (2
$(4 (53,1 (2

$(4 (::5;3 ,: (2

%0,%/ ,: (2
%0,%/ ,: (2
&,902);+(1 ,: (2

(A, (2

()58(:508,

()58(:508,

()58(:508,
()58(:508,

()58(:508,
()58(:508,
()58(:508,

()58(:508,
()58(:508,

()58(:508,
()58(:508,

6/(9, + ,>6590:%%945::'

()58(:508,

6/(9, +, +A6;8(0082 "

(8(6(*, 04*2;(4: 2 /A6(:56(4*8A(9 >597;,2,::, :9*2.p
(8(6(*, 04*2;(4: 2 /A6(:56(4*8A(9 19%2,9  >597;,2,:1,
()58(:508, 0995;:, 2(4+, +0.,9:0<,  §449/0,A35DDI6Y,8,9:
2(4+, +0.,9:0<, 8(4*/0,9 (4:,(;
2(4+, +0.,9:0<, 8(4*/0,9 19%2,9
()58(:508, 0995;:, 4:,9:049 50, B(4*/0,9 ;9*2,9 +58
()58(:508, #856/07;, 4:,9:049 1,049 (4500,9 (88B(«©9,D 8
A6(:56(4*8A(9 4:,9:049 #B:, >597;,2,::,
90:, 6,; *54:(304A A6(:56(4*8A(9 #B:, >597;,2,::, 4:,9:049
901, *54:(304A 4:,9:049 A6(:56(4*8A(9 >597;,2,::, #B:,
()58(:508, 0995;:, 8(4*/0,9 A6(:56(4*88(B,9 M\352(*36/, D
()58(:508, #856/07;, A6(:56(4*8A(9  8(¥*2099DD ABSQ2?B6/,;
()58(:508, 0995;:, 1,049 50, 8(4*/0,9 ;9*2,9
()58(:508, 0995;:, 50, 4:,9:049  SAM*0,9 (8:499(;

1,049 D 50, 8(4*/0,9
A6(:56(4*8A(9 D 4:,9:049
4:,9:049

8(4%10,9

AG(:56(4*8A(9

0995;:, 1,049 D

50, 54(+,9 D #099;9 8,9:(4:9

54(+,9 50,

008G, s . hovess ()rsa
0995;:, AG6(:56(4*8A(9 &,
0995;:, 8(4*/0,9 A6(:56
A6(:56(4*8A(9  8(4%/0,9
AB(:56(4*8A(9  8(4+%/0,9
A6(:56(4*8A(9  8(4%/0,9
50, 8(4%/0,9 ;9*2,9
0995;:, 8(4*/0,9 1,049
#856/07;, 1,049

#856/07;, 50,
AG(:56(4*8A(9
A6(:56(4*8A(9

4:,9:049
4:,9:049

0995;:, 8(4*/0,9  (4:,(;
0995;:, 8(4*/0,9 A6(:56(
>597;,2,:1, A6(:56(4*8A

A6(:56(4*8A(9
#856/07;, 4:,9:049

19%2,9
1,049 4%
A6(:56(4*8A(9 5,;8
8(4%/0,9
A6(:56(4*8A(9
A6(:56(4*8A(9

8(4%10,9

#099;9 8,9:(4:9

9:53(* D 5@®9, 8(4*/0,9 (8*
8(4*/0,9 D 1,049

A6(:56(4*8A(9

2(4+,9 (4:,44(08,9

;9%2,9 LG

>597;,2,(4;9D S¢O8D9#099:p 8,9
D ,;-9
502(9325);089(8%,.,9

#099>89%7,9:34:9 D <(08,9

19%2,9

;9%2,9

2(4+,9 (4:,44(®8,:8% B3 (9{oae2
04(;>

($)+58041/6,D #BOD; @ ,::,

(B9 REBLLI (4:,
19%2,9
19%2,9
19%2,9
90,  9:53(*  (8*(

;9%2,9

1,9:,9

1,9:,9
A6(:56(4*8A(9 O,
208 9(9
(9 :9*2,9

19%2,9  <(

>597;,2,::,
(87999, 50, 8(
>597;,20,9 2942+,9 (8(44A((8,9 1,9:,9
1,9:,92(44992(8:,446(08,9 [
2(4+,9 (4:,44(08,D®,9 >597;,
8(4%A¥D,9 >597;,

/| CF ?RCMN? >?M "NO>?M ;S;HN ; O;FSM" HFM KC ;@ ®C N2 HN

;O =IOLM >0 N?GJM

G;=LI

=B?T F?M JIC MAWPIHN MN:; HWM J2D > G NIOH?7? &

CHP?LNASLAMER 720
I T?<?>CHMTES PHM ?R@ @ ? N

PHO=? #L?=

>k

B ?N ;F $O;HA

;O NL_M @;C<F? HIGILM>? >|I

I<SN?HO?M A HAL;F?G?HN 208 4IMHFMPMOGECRKEM=CHA"NCKO? >? F,;

=IOLM >0 N?GJIM >7?M

=IH=FOMCIHM

iR

O BIE HNC F?P M> B >C MO



OB_M? +JB”A"FC; #!/0%*

?N >? >?P?HCL >?M G~N;OR ;0 M?CHN>2MCPIVA ;;HP?M H?ILHNNC N OV
CHP?LNA<LAMM >GTIN U0 =T +|] ;FF;ABIGBLNNHN =IHH;cNL
=CHANCKO?>? <CI1;==0GOF;NCIH >?M G ONNQORB JMHMN LFGM\ NLA (H\:
F?O0LM JLI=?MNO¥2HL>NCL? OH M=B"G; AFI<;F >? A?MNCIH >°
F; =IGJL"B?HMCIH >0 >?P?HCL >?MIG*NBCR >FHM F?M ILA;HCI

" -/%A,*3"4*]. 4/8*$%/ $*.A4*15& 0/52
#*/"$$5-5,"4*/. &4 & % &6&.*2 % &3 H)RE 3, &3

(; GI>FCM;NCIH ?MN OH? ;JJLI=B? G;NBMG;INCKTWMOM
<CIFIACKO?M JBSMCKO?M ?N =BCKCRB ?7M INIRIKCG M| AF? ?DE
P,LCAN~ >? GI>_F?M >IHN F? =BICRCIMNVM=07HNCL@MMK QLI I N1
> ILA;JHCM;NCIH <CIFIACKO? A"NO>OWw (M @AE€_F?M NKRIRB=?MC
0" MIHN ONCFCM”™"M >;HM F? =;>UABPP?B|27RNEO ;NAIH OO >C MIK
JLI=?MMOM CGJFCKOMM >;HM F,; <CGIL2=BGAFEMNCIH >2MCWM& <MN
?J?H>;HN ;@CH KO? F?M GI>_F?M JOPCMMORNFNL?HA NACHC'M
ALIOJ? >? MO<MN;H=?M ?N 1O OH AHIBOICN>L?MJI?=RNML FOHD I K .
MCGJFC=CN”" LM, FEMMGB ?N AFPHALC=GNIA ?N O;H

:8FC6 ! *490>2E:D2E:@7? 56D 56F| M2cGE+6D AD@ > A RHRBTHE 6 =60C >R5P
4@?467?EC2E:@7? 5 F? 4@?E2>:?2?E 52?D =& B:=46F F2C D 6 A7/ EB 6@ 30|
E@l:4@ 4:?0E:BF6 6E + E@I|:4@ TAZ2EBGE@ CD®@D?E 664 @6 CAPBDB B 6 6 @

;HM F?M GCFC?0OR ;KO;NCKO?M F?M?QIPREZ2M SH) GAKNORAQ=1 N
ONCFCM~AM JIOL >7=LCL? F? FC?HH7HINEPHN;, GCHHS AININIL ; N C EHI H>=
<Cl;==0GOF"*? ?N F?M ?@@=INM RNR BKIOF"MCH>OENMF?@IL> ?
?N O;H ?M GI> F?M =IGJILN?HN >?0RCAQANTEBMF CJI?H NCMN'C
JIOL NIRC=I =GKDON@KCN F? FC?H ?HNL? F; =IH=?HNL;NCIH

- 4)6/4)1; O %7@1+7 16-<1+P



B;JCNL? % VN;N >? F ;LN

<Cl;==0GOF"*? PC; F?M JLI=?MMOM HN;GIK ENYNKMN APM>FEPI2HACH
CC F; J;LNC? 0 JIOL NIRC=I >SHaGICM C? 0O KOCQ HN LGLNHY IHANMM G
J;LNCL >? F; =IH=?HNL;NCIH <CIl;==6QNCHAM?>TJ P, R=LIGNLM; HE N
L?JLI>O=NC@*HIN ?N ;F ; ?FCAH?NN?NOFF?L ?N.;;NC?L ? N/

,;LGC F?M GI>_F?M 0'0 ;ODIOL>|BOCNEFN M;INCMH ; 21KD N G MM Dt
GI>_F?M #10/ KOC >"=LCP?HN F?M ?@& @K N>NIHMOQ HF? K OOHPOL?? >
F?M GI>_F?M ! NIR KOC JLIJIM?HN OHWOPRGMCPH LCHN"MC N2
=LICMM;H=? ?H @IH=NCIH >0 N?GJM&?N?:? F; =EBHA?HNAN N ™IH

(; JLAN=CMCIHI<KN?HO?>? F; >?M=LCINEH |% &BVF ? ALA2CMC U
KOC ; "N” ;JJILN~? ;0 HCP?LO P2PMFGI|3;ANP®? >0? NSJ? #10/ ?
;=NO?FF?G?HN >"P?FI1JJ"M IHN OH? J;PNEPHH?HNELINCIN? QH
tHILG;FCM~"?2u KOC ?MN ?RNL;JIFHMYFZR, GNOTCHC 2 © P;RANIH-C27HNL
F ?;,0 =B?T F?M ILA;JHCMG?M ;KO ;NCKDWNM >0?N;0? G;;HKC? 87 N
?RCMN;HN?M MOL F?M =CHANCKIORM?N?;KCIl;==O0&QRA?NCTN M
+=EF?@IL> ?N ;F

;HM F?M NL;P;OR ?@@7?=NO"M ;0 =IDLGI?HRCE@UKNQ ?NBIL
F ;GM"FCIL;NCIH >? F; =IHH;CMM;H=? NCM G{E;HCMGIM"B? HKNC
JLI=?MMOM )!I' 2N >0 >?P?HCL >?M GOM; OIRA; 8 (HVCEP?>@ F]2KAC.
>?M=LCJIJNCIH >? @QFOR >? =IHN,;GAHJBEK O @; MOLMNNN2 QI ;NLIN;®?C
?R=FOMCP?G?HN MOL F; >?M3LOINCIH'PN!'F§1I.RP@B;NCEIHM >?
ILA;JHCMG?M ;KO;NCKO?M JLCH=CJ;F?G?HN ?H ?;0 >10="?

0(,"(.%$1 $2 &7?,?70 *(2?1 "-,"%$0, ,2 *$1 +-#>*%1
(?M GI> F?M 0" ONCFCM™"M ?H "=INIREKIIIPMEBAHLRQGC;REKO
F 'O >A<ON >?M ;HH”"?M ?H M? <; MM RRMMIN APN I BI@€C

DOMKO ;FILM OHCKO?G?HN ONCFCHNNM ;90 NIR C<IIH AC?BEB06; E
=CHANCKO?u ?MN L?NLIOP”A? >;HM F;NECNNRNEINIM MICMFZ2
=CHANCKO?M GI>_F?M <CI>SH;GCKXOW RN SIIGGR?IM " K ?MZ " K
L?PO? M=C?BNKACKOO;»?(?M GI>_F?M 0' @ILG;FCM?HN F;
=IH=?HNL;NCIH >|OH =IHN;GCH;HN >;HNM?GHM-=IONJ;1LHN @43 PIEN C K
=IH=?HNL;NCIH >;HM F? GCFC?0 NARW?NHF;, HFIOLICRCLO JFOM R
MNLC=N?G?HN ;KO;NCKO?”M (?M GI>_F?MNOHO'IQ?0PGMRE ? Ol
=IGJ;LNCG?HN M ;P?= OH =1GJ;LNCG?PTHA;, HCWMRG # NP H=NICL?AM IM H



OB_M? +JB”A"FC; #!/0%*

JIOL F?M GI>_F?M 0" Y OH =IGJ;LNCG?ENOLORK?MA;H?GI N LO?H/
=CHANCKO?M L?JL*"M?HN?HN F?MCHAO+?MNF MM <LC1HPLAEHNOMFY
<CIFIACKO? ?N >0 HCP?;0 > ILAJHCMILNEINLZNIRAMAKNK OF?? M\
> ;==0GOF;NCIH >0 =IHN;GCH;HN >0;GECG?NP2LHME >C'HL N "ANC
> "FCGCH;NCIH >0 =IHN;GCH;HN >?0HHANHMT POLM FF GLCAE?
"CAOL? WCM F?M GI>_F?M 0' J?O0P?HN "A;FOO BBIS;WCTEIAERC
CHN”MAL;HN >?M J;L;G_NL?M JBSMCHEPACNKORM> CHARMNGCOR >
L?JLA"M?HN;HN F?M @FOR >? NL;HPMP@RMNOHLIHIMANPGEHCHRM >
G G? >?M @FOR >? NL;HM@?LNKRN?KONL?PLA?HP C KOCL> F =\ LGIGF |
=CHANCKO?M J;LNC=0FC?LM M?GQ ,<;M"*"%% AMOMNF A BN C HN A
>? =IHMC>”L?L F?M JBM"HIG_H?M >7? <CNNIL>HHNMND FL?@/; NGG PH B72\MM (
>A=LCL? F; GAN;<IFCM;NCIH >? GIFG OBTM ; NQ\I;HH GICOR K DN [%
G?L=0L? ?N;NGAHEN ;RPI?H>;HN JIOL F? > ?N F? 6H =?M Jl
FC?0 > NL? "NO>C~"M >;HM F?M ILM;HIXIMG® M 2CIMC % M M 2F M ML
G;HOM=LCN

:8FCG6 ! I==FDEC2E:@? 5 F? >@5P=66E &% 4K0A3 R 50 Bt BIaBRFA® 6+ ;
>F=E: 4@>A2CE:>67?ED 4@>AC6?2?E 61?4400 AREE =662 O IR?BE M@ 6E2E C6 -

(?M GI>_F?M 0' PIHN >IH= >A=LCL?IFH; P2LENNF K CI2==0GBE?H
>0 N?GJM ?H @IH=NCIH >? F; 5(A2ZMHNL ;8 CNH >M?ROHV B B K O M
F?M JLI=?MMOM >|;==0OGOF;NCIH ?NM>|{FPOvaNGCHG N\OO HH >3 G PIV;
=CHANCKO?M HA=?MMCN? >? >CMJINH? &|? R J PN B N HH ?PM =512 N
>:HM F; F?M G;NLC=? M =IHMC>"LO? MW >CGQHNWM IO GiCO+2 CN
=IH=?HNL;NCIHM CHN >?HR RMGY M C @NEPMBMPFRINMBICMNCIH ;O =IHN;C
CCC MC JIMMC<F? MOCPC?M >? ¥ IHH@ B >2HN M =2 NN ? N\C2 Gl M

+ E, 4- ;)6/ 4 OH574A580- 7= 4) lB- ;-476 4 7:/)61;5- H<=,
- 4 )6/4)1;: 0 "0A;1747/1+)44A )i-, %T@L44K L6-:<D) B}« "0AU4P/L-;8-+<



B;JCNL? % VN;N >? F ;LN

JLIJL? >72JIOLPO? >? NION? =IHN;GCHNGOTITHMN> HN=F; KO THNF?
>|?RJIMCNCIH 'H?@@?N ?H JB;MR;>Y,;E-@GOM; NIC,IF-H-6G © AP\ ;
>? FILA;HCMG? M?FIH F?M JLI=?M®MOUM =NHWVRC > MO G Fs-NCH
JFOMC?0OLM N;OR > "FCGCHANAIHY%; L2MIZZHICIP,NE?HN>0 G~™N
FIT LA HCMG? Y OH N?GJM N >|?RJIMCNAHE? MIMMND FRNG C > MH +J
MCGOFN;HA*G?HN G;CM KO|CF ?MN N6 IMNBMNEX B7; =2 OCEOIM N=CIHL
>? >AJOL;NCIH FP; OHR KO, HNN M ARG GHCNH FR NG ,@& N6 2M JL1=72 N
> HM F; JB;M? > '€AMEGOPHNLEURAH; HN ?H =IGJIJN? F?M >IHH""?M

>|;==O0GOF;NCIH MOCPC? >|OH? JBIMMERF"FOL>RUINHI =CRLMP|L
>? FI"FCGCH;NCIH ?H JB;M? >|;==0@0M ?NE?H>ALZI="N COR HIMEH

JLI=?MMOM >|"FCGCH;NCIH IJ_L?HN

:8FC6 ! I==FDEC2E:@7? 56D 5:7702E6 BR6A=A9Q 6D CH. bBD HOA O C 2662
OEF5:6C =2 3:@244F>F=2E:@? 6EF®D AC@46DDFD 3:@=@8:BF6D :>A=

;HM OH? L?PO? >? F; FCNN”MELINGB? 2IWMAN@G HHNNOLY? K2BH? M (
ANO>?M >?M NL;P;OR =IH=?LH;C?HN &K G MP,EFITG DHIN G /
A"NO>?M ONCFCM;C?HN >?M =LOMRNOIYMN; KO M GK© 7HWY MO0 N ?HL LN
F?M JFOM =IGJF?R?M N?FM KO? F?M 10 FN\C =3I ENQ GN HIB!
JICMMIHM |ILA;HCMG?M JIOL F?MKO2IFHW ?H NLKRCINHG/N € | H M> > (
ILA;H?M ?MN JFOM @;=CF? 'H ?@JFDWM BFOCKMM? +INC HC MNER
F; G;LA? >|?LL?0OL ;ONIOL >?M P;LCAH?MWM <COFFBCKQCKID?NICE
>AN?=NCIH ;H;FSNCKO?M G?MOLTOWRMWN WA KBl 3PN C@& € QIC M ?H/N
> HM F?M J?NCHM? HIBA?PHICNFG ? M 3 HA/ICNFDVMHGI>_F?M 0' J?LG
> ANO>C?L F CGJILN;H=? L?F;NCP? NCIN >XC@C"IF?HN?NNP*C ™



OB_M? +JB”A"FC; #!/0%*

> ;==0GOF;NCIH J;L PIC?M>CMMION?2?20 N2IGBCKOM JP R RNV
F: PIC? NLIJBCKO? JLCH=CJ:F?G?HN?HN: BCHROFM>2N>IHH"?N
3:H ?N :F 5:HA ?N :F

,"9)#0 T I B A R !

(? GI>_F? 0" GIHI =IGJ;LNCG?HN >7=LCNMF > &N 200G © RO
=IHN;GCH;HN >;HM OH =IGJ;LNCG?HN OHGKBE2I=TNME>""L" =IG
#L?=B ?N ;F +=EF?@IL> ?N ;EN;>HC=ENCN. ;FN ;F 3;HA

/IC J;L ?R?GJF? OHAF|IPSsOGXNFANCHHOLLCNOL? ?N OHCKO!
=IGG? JLI=?MMOM >|"FCGCH;NCIH MHIN"=LKKNMCEHRLF? MP ;L EIIN
=IH=?HNL;NCIH >0 G”~N;F >;HM F? =IGNAGM; IAQNOMCHQ € L;?
F "KO;NCIH

-#J4K

_—4A$2@0/(#J4K=@2#£4K>@2\#4K J K
yP?#J4K; =IH=?HNL;NCIH CHN?LH? ?H G/ O ;N & P, =1GJ;L
=IH=?HNL;NCIH >;HM4 B FD NOR?GJMOGOF;NCIHIXKB;LNCL
=IH=?HNL;NCIH ?H =IHN;GCH;HN4&2 M K ;OR CL [-=C-NOGELCPF;, & NI HGY
F; HIOLLC@NREPLR;OR > "FCGCH;NCIH HM F? =; MW M CREIF >NICHA
>? N;OR > CHA?MNCIH 2%.M M IIHNG 3 34 @I BT <tF ? M

%F ?MN CGJILN;HN >? HIN?L KO? H "ACM N-CHE QIR O NH MN & ?7? R=J;IL
ONCFCM”~?M ?N F?M JLI=?MM O MG3 RHOMCCG” 2. 2N HC HIM €H HNF 72 -
M?OF? PIC? > ;==0O0GOF;NCIH >CMMN ¥? +FOHN2HMNBLCKGCPH 2HHGE
> HM F; HIOLLCNOL? Y TALI ?J?H>6NF?RFE@ QPO RHALRPHGHNI
> ;ONL?M P;LC;<F?M > ;==OGOF;NCP? =IEE?GFCHNHA R AL ;EZND G
2. JIOL F?M ILAS;HCMG?M.;NE?L LNHNBTKOEGOM MC F ;==0G(
JLIP?H;HN >? >C@Q@"L?HNM NSJI?MG7HNI CAL Q NGR 2 7 MANOIGOVFNI
Y =B;KO? NSJ? >? HIOLLCNOHAR INOLCHNR2I?2NN,EG">;HM F; JF
>?M =;M F ONCFCM;NCIH >? GI>_FPACKIOHZ2?>=-FHNE>GCH;KCI8|
(?<LOH ?N ;F IH=?LH;HN F?M JLI=?MMOM > "FCQA®H;NCIH
<CINL;HM@ILG;NCIH =LICMM;H=? ?NMIOM?RNICNNC IH , Al GGO NFOF
GI>_F?M 0' GIHI =IGJ;LNCG?HN =?M >0P22PEHNHOMG ?M C
=IGIJN? Y =IH>CNCIH >[;PICL F?M >IHHS?2M=EIC MM HH> ;KON 2 M
FI?RIMNLCG?HN;NCIH >IHH”A?M >? =ZI@N?NNE2ZNE ITTNCHNWPLH?M ?



B;JCNL? % VN;N >? F ;LN

. NC?L ?N ;F ( OH? >?M LA"=?HN?M ;P;H="?M G, D?CL2M 2VHM
0' GIHI =IGJ;LNCG?HN ?MN F "=LCNOLY MOH"@ 1% OMN,CAHKXHHML E KK
>?M =IH>CNCIHM >? =IH=?HNL;NONE?* ?RJ]RRENMCI H==2N MOINR D t
@ILG;FCM” F?M GI>_F?M 0' Y OH =1GJAKNTG?HNIN;OAVP MR FEI
JLI=?MMOM =IHMC>""L"M

-#J4K '

—TZ-A |E 2@ #KG > 12 @M 4 D4 J K
|

“#J4K

—7 A > 12 @M 4C4 JK

lj ?MN F; =IH=?HNL;NCIH?2OMHNERH?IGELN?STIMIOL="M?>? =IH
N;OR >|;==0O0GOF;NCIH Y J;LNCLF>?>=MH=MHNU=®NCIH ?H =IHN;GC
MIOLA® N?GJAW HIG<L? >? JLI=?MMOM >|"FT ECHRNG M"F GG M CNb
JLI=?2MMORM >0L"? >? F; JB;M? >|;==0GOF;NCIH

/IC =1GG? N?F ?MN MIOP?HN F? =;M;?HHAABENQIEGIM >7?R;XM
=IHMC>~L"? =IGG? "N;HN =IHMN;HN? ;ON=10LNMOP?GINM " NFL2M L™
s H;FSNCKO?G?HN ?H MAJ;L;HN F?M IBACOVLH;, NGIBIGOK ;NCIH |

2 @ K 2 @R .
#J4K4¥T—§E—: F#——j—ég—H @ . & D 4 DK4
2 @B g 2 @1 .
#J4Kﬁ47—€?— Q@ ! A T — fﬂ H@ . ™ 4caoK

P27 F;, =IH=?HNL;NCIH CHCNC;F? Y N? >0 =IHN;GCH;HN >;HM

?M >AP?FIJIJ?G?HNM G;NB*"G;NCKO?M?H? BB 4PN>PF@IM _;E 2 MMM (
=IGJ;LNCG?HN ?N JFOM @;=CF? F;|PMNCGEGNNCIH >?M .JNLC GL NIN

v =? DIOL F; KO;MC NIN;FCN~”™ >P, &= OGGCOINNLC NFHD B ? M 1GNP L«
F?M CHP?LN~”A<LAM ;KO ;NCHK® M0 M 248" | 2N-FCM 1 2L GO L= FM
ILA;HCMG?M F?M JFOM ANO>C "M Y WNCG7?HN?M3 BN EBW T0 'F G-
> ?2;0 >10=? F8 BS+F?2#HEIRSCHA ?N H; >;JBHEC(?, &/=B?C<?H?L
?N ;F O;H ?N BHA; GG, L242 /40247, 142 %.2(24140H ?N ;F

1LC?H ?N ?WN F; F8GH®?23 &-IMP20 ?N ;F LIN?;O ?N



OB_M? +JB”A"FC; #!/0%*

2N =B?T F?M <CP:FPBN(+B2 & |OF.1+E5 (LM FE2CHMC KO?
F: GIOF? > ?2;01L$(I22$2 /.+8QMLA?:0OFN 2N ;FM ANO>?M =IH=?L]
JLCH=CJ;F?G?HN F?M G~N;OR F?M ;3E@CMGENO>CF? =© CIPARH N
G?L=0L? $A F? HC=E?F *C F? CMGOMMC M A2 HCOG &H
>:HM F; JFOJ;LN >?M =:M L?A:L>?IGEHNRCHSI HCA?NIL KO ?F |
2HNC?L H? J?LG?2N J:M > ;JILAB?H>S2MW > @@ 2R RHINOW | L AL HR M
=?M JLI=?MMOM 10 F? >?P?HCL >O#IHNGEH:HN >/:N:M HC FLEA :

)°>G? M CFM MIHN <?;0=10J GICHM ONEFEMAM'>GIHPNN
=IGJ;LNCG?HN J?O0P?HN "SBRAUGPHN M 1JIPEG K OW\+¥ F =B
2N ;F  %FM J?LG?NN?HN :FILM > :<IL>?L< Gl; K=ODXBINFC NHC B ¥
ILA;H?M > OH JICHN >? PO? JFOM >ACKCKXD ?GIA; HFCOINCF?
@;=N?0LM >? <CI=IH=?HNL;NCIH GI>_FRM @ @zIM| EIGN OLMI\G;
=?NN? ~=B?FF? J?LG7?7W ¥ IGN?HIGIN;BOWH EHN JIOL OH =1GJ;LM
=IHMC>AL”A ONCF?M >;HM F; =I1GJLY®B NICWIGIE8 >HMgF?M-3LAH2M
>?M =IHN;GCH;HNM J ?R MNK=E ;AR ;FFCGCH;NBIHTNNE Y
F:C>? >? GI>_F?M 0' GIHI =1GJ;88C6LHA =B TIF 5§ "D FZ*G | H N |
KO OH NCMMO =I1GG? F; AF;H>? >CAFWNCP20 MKOC'RtF?MN ©HV
OH LgF? CGJILN;HN >? MNI=E;A? >0 >> 2NOL>B?MNAMBR 7@ LG "
2N ;F ( ONCFCM;NCIH >? GI>_F?M 0' Y OH.ALG2P; NCOOPH WM YC
>IH= "NL? OH IONCF JOCMM;HN ?NLH;GIM EH®@ QA NBC@ MO M 7
>?M =IHN:GCH;HNM :0 HCP?:0 >?MJINCNIMANMC HNFOXM® C-N JG 8 3
F: FCNNAL;NOL? >? =?NN? G;HC_M»KQ@2E=?MN OH 0HHED E >E?+
=IH=?HNL;NCIH >?M =IHN;GCH;HNM 2N GICHR ?2I;l0A 3PGMIG2AMH? M ¥
JE;=? MSMNAG;NCKO? >? GI>_F?M , 0?MGOFOIG AIG M LINGGPE
'KO;NCKO?M N?FM KO? E?M JICMMIHM

J"9)HO  *2)10 1%~ [1UF#+10
(?M GI>_F?M 0' GOFNC =1GJ;LNCG?HNM L@ BDRH H ZHIN [} 2G2 N A F
=IHN;GCH;HNM ;0 HCP?;0 >? JFOMC?OLM =G6GJ;ER MG GHMNIM
=IGJ;LNCG?HNM G;CM @ILG;FCM?HNNCA FRE®HEN ?A? MF @ FOR
IN;>HC=E; ?N%FM J?0OP?HN ~A;F?G?HN GI>"FCMNPE?F@ NACHM C
=CL=OF;NICL? F? F ILA;HCMG? =IHME*MN " HNEG R ?0H; HMGB 2L
GI>_F?M #Q?=B ?N ;F IN;>HC=E; ?N ;F6B;HA BNHA ?N 0;H



B;JCNL? % VN;N >? F ;LN

(?0L @QILG;FCM;NQIH>CORFEICA?LNCG?HNM CHN?LH?M GCM ?¢t
?H =1IGJILN?L <?;0=10J JFOM IMNCG?+t ;PPOLM?MLXGHNL?M
=IH=?HNL;NCIH >0 =IHN;GCH;HN >;HMICCX@@"A?HNIWN ?IM A @il
GAN;<IFCGHO2B ?N ;F $O;HA ?N ;F AN 2 HIC HEL ; MIN? N-

3;HA ?N O;HCHMC F?M GI>_F?M 0" ONCFCMAM ;MMIFCHMHCP
>AJ?H>LIHN >? F; KO?MNCIH <CIFIACKHD®PA"?M >NI16 P 2K JPIFHRC<
=IH>CNCIHH"?M J;L F; N#CFFB 2R FFILIZHEME? CF @;ON A;L>"
KO? JFOM F? HIG<L? >? =IGJ;LNCG?HNM" OCAGCGHN?F?N, AAG?
AASEFE?G?HN = Y > F? HIG<L? >? J;5, G ?NN?6JM; F2?H INGG;LHN>2; H
HA=?MM;CL?M JIOL ;MMOL?L F; LIZONN?MRNM 3 ZLFKG2 B NTNG;;N C |

%F ?MN NIODIOLM JL"@"L;<F? >HZIFCKO?E FONCEGMTL
?RIJFCKO;HN ;0 GC?0OR F?M >IHH~""?M [JJ7?-AF?B . GINCHM?N? ;B ;1
IHNL;CL?G?HN ;OR GI>_F?M 0' GIHI =IGJ;LNCG?HNM AHMJIQ?'O®C
"NL? AH~AL;FCM~ "M =;L CFM >7"J?H>THWG 2 ?=IHMIBSMT IFNA &7t
MI"=C@CKO?M Y F|?MJI_=?#HIO0?¥BOMNAKHDHIGE{EMIP?>=2MGI;LNCG
J?ON P;LC?L M?FIH F|?MJ_=7? ?N IOKB? M NN HG CIH;HN “SROMM>EN F
F?M GI>_F?M NLIOP"M IM=CFF?HN QHRLEIS YHHBHRIZNNCGI?H N

#,LHC?L (;JF;=? ?N ;F (FL@HBG PANCMENCIH >? =2M GI:
=IGJ;LNCG?HNM ?MN >IH= <;M*"? MOL =B ;LtKNCHANTHNM NI OIJFI 2
JB;M? >|?RJIMCNCIH =? DIOL ;0=0H? FI;> FENIG'OENC L2 Gl ;

LAMIFO :H:FSBHJEHKRO?NG DHHN

(?M ILA;HCMG?M ;KO;NCKO?M JIOL FE2MKNCEG MHNW 18 N> " R2M> D
MIHN F?M JICMMIHM JLCH=CJ;F?G7?HN NXJ;? F ONCRNCMI,MNIC IH
=IHN;GCH;HNM |GA<PCKONM; F IB?H $O<;F ?N ;F #L
IN;>HC=E; ?N ;F 2C>;F 3;BAHAN O;H 6B;HA3HNA;EZN
1H GI> F?, 0" AAHALCKO? JL?H;HN ?PMIGIRM PNPCQ@@CETH
?HPCLIHH?G?HN;OR ; "N" L*"=?GG?HNJICIN MALPPNEIBDR NKOENL ? ? M
2 LGC F?M "NO>?M ?RCMN;HN?M FLGCMC=?NE&?TN NL?? I "PTON 7|
Gr"=;HCMG?M )] DOMKO ;FILM CHMIGCJHHMHMAM)' CHMCIOY NLTX
KO? F CHN?MNCH M?L;CN OH MCN2"GPOIB SFGNIOLIM; HO KA =B ? T
ALCM?23'.] &142 2'HA$ &8I+ (F

IH =? KOC =IH=?LH? F?M ;GJBCJI>2M >?MQ UMM IM? DI
>0 >?P?HCL >?M =IHN;GCH;HNM ;0 HCP@;@7?=RWD"NTA2;M 2=t H



OB_M? +JB”A"FC; #!/0%*

, 0" GOFNC =1GJ;LNCG?HNM >7"P?F1JJ?G G P® @& ?CG FFGCG?HMNO
F? >AP?FIJJ?G?HN >? =? NSJ? >? GI> IHHL?KMOQ@_£PHN?E N LGICE
=IHN;GCH;HNM >;HM >C@Q@"L?HNM IEAHM2ZMCHN2MOEN" 20 NOB
s H;FSNCKO?M @IHN KO CF ?RCMN? GI'CHWM ?RICILCG IHW ; B ON
<Cl;==0GOF;NCIH ?N >|"FCGCH;NCIA, BCNMN AP MKIQ AN 8 R ?M? M=
A;GG;L?M

,%?70%,"% 6721($,.9
IGG? NIONGI>_F? G;NBA"G;NCKO? OH GIJ IINCOM? MN JLITCICM L

F: /1'# "81#/*KIOC1#IGG? >*@CHC? JFOM B;ON IMZ2NRGCIHNCIH>
CHN?LH? >0 =IHN;GCH;HN P;LC? ;0 FIGLHW=2BNN?EAM 2 H R
>?M >C@Q@"L?HNM J;L;G_NL?M KO® L>7@EONTHAN NFC?ZIM 2 @ @ @“F
=IHMC>"L"M v =?2NN? J;LNC? >"YN? GCH& N KQ Z¢w N=INCMII £C P?, LA
FI;F~;M ;;ONIOL >? =?NN? P;LC;NCIH GIS?HH?

6 A/J5 9K =28 J K

P?6EGL?IJL"M?HN;HN F; P;LC;<F? I<KM?LP"?HGC=PHN;GEFHHSRNHNL ;N
AN;HN F; J;LNC? >*N?LGCHCMN? KOE? M, PIGCIMMB?X-DEHINA @H M’
=IH=?HNL;NCIH >|?2RRAMCNRPL?N?M?J;L;G_NL?M >?P ;%N "NL?
=ILL?MJIH> ;0R "KO;NCIHM G?HNCIHH"ERMOHCGCGI>2MMD M OH
=IGJ;LNCG?HN gR?L;L"M?NN? C=C F; J;LN >? L"MC>O,MFM®NI|=B;
=IHMC>*L"*? >;HM F?M GI>_F?M 0' "NP;HKE ;EF Z=IHHNOHORCIB K
>|?LL?0OL #;0OMMC?H J?0ON "NL? OMNCELCM”™ JIOL >"=LCL? =?NN?

8 <J K

+jN L?IJL*"M?HN? F; FIC HILG;F? =?RNETMR??HJI?FN 2+'EN. N NSJ
KOC P; =;L;=N"LCM?L F; P;LC;<CFCR¥>IM">HNCINM I&MN2LHH? N
>AN?LGCHCMN? >0 GI>_F? (?M ~KIO?,NREIDM? M?QF? J?0OP?HN

6 <JJ5 9K ;

(|ICH@Q"*"L?H=? MN;NCMNCKO? =IHMCMNI ¥, ®CRAR?EF? M IGCNCFR
F?M JLA>C=NCIHM >0 GI>_F? t=IFF?PWu FICB@?20RHOR>2M A N
@;CN L*"@"L?H=?Y F|;DOMN?G?HN >0 GI>_F? ;OR >IHH"?M



B;JCNL? % VN;N >? F ;LN

@CH > ?MNCG?L F?M J;L;G_NL?M >?M?1B 12 REMN DHN>E,;@
FCNNAL;NOL? F,MMCKO?G?HN GIEM?MNEGEG;RNKE?B8 INF?K &?NNI t
;O R JLI=?MMOM >|"FCGCH;NCIH MIAPN;?2MNNG™SW ¥ IJONONCHA |
JIOL ?MNCG?L F?M J;L;G_NL?M >|;,==CCGHOFIRMA ¥|,F+tQGDPEN
=IOLM >? =?M HQLIP5QAR+ @QH2>PM8¥L;G_NL?M ; "N ONCFCM"*
> ?MNCG;NCIH =IHMCMN? Y JL?H>L? H<NPMDOG<sDP? =300MWM DB?(
?RIMNLCG?HN;NCIH JIOL ?MNCG?L ?H _QNIGZMNJI?G J;d N M 260 @ D >
J ?R F? GI>_F? 0" ?MN ;DOMN”" MCG®FMN,;MHCG?RN POR>2JDH
( ?MNCG;NCIH ?H MCGOFEN;H” JIMM ;NT H;PFION; A?<O MKNN?? B €4
?H JL?H;HN ?H =1IGJIJN? F? @;CN KOR?=2ILNEFHUM J5LGG ?N+ |7 N ?R
F? N;OR >|;=2C6GIOHCIHCH;, NCUIE"F;NCIH "N;HN MNLO=NOL?FF

(CH@"L?H=? ;SA"MC?HH? ?N F CH@"B?HZNM @& CHK@PIHNC
MN;NCMNCKO?M KOC JIMM_>?HN NIOIMPMHEPOIR M>2>M; L PEEN;I]
> CGJFAG?HN;NCIH >ADY >2=NCNM?H; @l €0 R CMONIMANMOHN NL;P
J;M >? F?M =1GJ;L?L G;CM >? JLAMP PN >LC @ @™I\N?BH N M OIN CFF,ONR”
M?ORBEI#+1# 68HI'H++# P?FI1JJ"? OFNALC?0L?G?HN IH =IGJ
> 2MNCG;NCIH MCGOFN;H”"? F; GANEN?? CH@EH@7H 2 R =2 Sk CN
=BICMC? JIOL ?MNCG?L F 2HM?G<F?>>FNM Q0" ® NNLPGM* RM > G
SIHHA?M ?RJALCG?HN:F?M I<N?HO?M M:HIMI E?NNSLRB>MP NL 7
F ONCFCM:NCIH >? =?2NN? GANBI>?Y @ >GCON 2HVIFHH?2 2\0 JLID
@CH >?M :HHA?M PCM;HN F? >"PRRIFIAVGEEN; NT IH ACQ=2NFN
(? JLCH=CJ? >? F CH@"L?H=? :SA"MS?MH®@ H/'GOGF M6 INBP ILK

(J 9 K@K

(39 +KA——3— J K

'P?EJOK; JLI<;<CFCNA >PMO9KA:GLNLXEFCNA >?M >IHHA?M =|
J;L;G_NLCM F; PL;CM?G<F;HE?R>2M = |HEFCM" >IMKAHHA?M

JLIK;<CFCNA >?2M J;L;G_NL?M =0 HH ;E;MM M NL3EROME OHH G2 W L 2 M
;L =IHMAKO?HN F; >CMNLO<TBSTAML ¢ 2L ;33 | Kil<XOF @IMN JLIJILN
JLI>SOCN >? F; >CMEMCXONTINL?M 2N >? F;: PL;CM?G<F;H=? >1

(J9 +K  ( J 9 KJ@9K J K

"172-< & $ )*:H>1)<176 ,- )A-;1)6 164166+- &;16/ 1**; $)58



OB_M? +JB”A"FC; #!/0%*

CHMC F CH@"L?H=? ;S"MC?HMEIONCHMCMER;E|OH@VLANECIA >
2N 10 >|?RJIALCG?HN;NCIHM JLAFCG\ HIG LYRMMNTNG 2 R NF ;> I MNPV
>? JLI<;<CFCN” >7NADL? % CH@MLG/NGIBL F?M J;L;G_NL?M J
>[:JJILN?L >0 LA;FCMG? MOL F?2M JNL=2M MO M H ?F@ B R ARP O LLM=
JL?H>L? ?N =IH>OCN Y OH? ?MNCG ;:NIUEIUE QN QIN VNN 2C H [@ I
HIH CH@ILG;NCP? M?FIH F?M =IHH;CML; K= P A20MILL =P M N DLM
<CIFIACKO? ,;L ?R?GJF? MC F? NOR 31 NCLCMMM=R;ERF? I
=IOLM >0 N?GJM ?MN =B?L=B” Y "NHN?MOI'GC?DIH | OL CALFMY? L
F; =LICMM;H=? > OH CH>CPC>0 H??2J20 NI LI:3P MMIO?M H* )C, N @P 2
>CMNLC+QNEDHCIMN? ?MN I<N?HO? MOL NIOM F?MsINR;G_NL
FI"P?HNO?FF? =ILLAF;NCIH JCQOR;HN%? RTNVN?? b CCMINILC <TOONRC [ H D
F; >CMNLC<ONCIH G;LACH;F? JIOL NB?>=OMVOON T;1;IG_ MLGVST
GA>C;H? MIH ~=;LN NSJ? ?N M?M KO;HNCWPHMCHN? PN, FF? *+2.

"CAOL? WHNL;CL?G?HN Y F CHN?LP;FF?F2?==pH@ C?HETM@"
@LA"KO?HNCMN? :ONL? GANBI>? > H>H @N L;DH @2 QNN KNOC2MAN, CRQ. 2
>0 J;L;G_NL? ?MNCG" ?MN =IHN?HOP@CHM:"? Y>?M=CHNPR™MFF
>? =LA>C<CFCN” Y ONCFCM” CPIMHR?CG 3EC KO FKOH@P IS? H =
KO? F? J;L:G_NL? ?MNCG” M? MC NORC H M? =P |\C I& M NL2RFEFF 2 2(
NLCPC:F? JIOL OH J;L;G_NL? >IHH"A ACFCRPL;G?u P BPOIL?
FICHN?LP;FF? >? =LA>C<CFCN” Y

:8FC6 ! I==FDEC2E:@? 5F AC:?4:887?8=@3R2CH6C 587D@8B?0® D 200\ !
>@5P=6 ' 50E6C>:?:DE6D 6E A2CE2E: @ 4 DZDHE B® B E 6 EF 6 6DF 767 @:O*
;@:?7E6 56D A2C2>PEC6D G6EE6 5:DEC:3FE=® ? @@P*HB66L6E6 OH A6 GA(
ACO5:4E:@?D 2FI 5@??06D :: 56 2QUuT2=@ A@EC 3RPHKP?56D A2C2>
QEC6 DFA6CA@DOG6 2F AC:@C AQARQCEBB=-ARGC=-6D PZE?6IBOE6AC O@:BC @



B;JCNL? % VN;N >? F ;LN

( CH=IHPAHC?HN JLCH=CJ;F >? F; GMIBIM? JFONM@ALMH=?? =16
> CGJFAG?HN;NCIH ?N >? GCM? ?HCWNMOPM ?> 2@ G0OW =R G E R KIO=20/
GCM? Y >CMJIMCNCIH >|[IONCFM =I1GG?FIJAC2R?BJF? FR L HE|
?MN =?J?H>;HN =IHNL?<:F;H=" J;L >XIHPGHAZORLP;HEAMOWHO
JIMMC<CFCN” >|;DOMN?L MCGOFN'H?IGRMND 2O @ @ ? L2IHNN 2G| XK
NL? >? H;NOL?M >C@@"L?HN?M = Y 2 <CHNGIOGTMW ;NIGEE??
=LICMM;H=? ?N 10 <CH;CL?M =1GG? FRM >NH®GIN ?M > HMXLP'\TL ?
=B;=0OH? OH? J;LNC? MNI=B;MNCKO? :>|BHM*?Mt #]EBNICORM
t CHIGC;F?uJIOL F?M >IHH"?M <CH;OQ\LCN{ ZIORR?BINT ? MG G=
'ONL? KO? #;OMMC?HH? ?2MN L?F;NCP FGCH® "ICNH=? ? HS "\ C MK
F IJJILNOHCN”A >? =IHMC>7AL?L F?M QKW @FkG 2NWC IMIND M OF = |@ HL
>CMNLC<ONOLH{BS CCNWN CGJILN;HN KO? F?M >IHEBFZW " 2MMMOQ
>SA@CHCL F?M JLCIL H? MIC?HN J3IVMC EL2NE B8 PRBIGI MNH R X" @D
L?A;L>?L F?M >IHHA?M /(ZMPOEBMHNN.CNQRCIGHHMH@ILG;NCP?M

>IHHA?M JLA=CM?M >? G G? H;NOL? GMNNKQ /CUAT BNNNI? HH 2P
?GJLOHN;HN F; GIS?HH? ?N F; P;LCCH27?] 2@ 6 M A" PNLTRIEMN >
?MN >I10<F~? IO NLCJF~? JIOL JL?H>MXT2H?=J60MN? 10 H®IGHRIC
CC M?GC CH@ILG;NCP?M JIOP;HN 3M. IDRZBUVERCR2M M?AFL? G
<CIFIACKO? =BCGCKO? JBSMCKO?MOMG@NLR ?FOCEMEEC HNM >C
CH@ILG;NCIHM ?H >*@CHCMM ;HN?0IHD NLO LL OWH® L ©BI2F F PC FOA;
>A=CG;F? MC F|IL>L? >? AL;H>?0L @ GJ? N;\G, HNNL ?7CH M ® N> |J PMICH
JLI<;<CFCN” > [<N?HCL >?M J?NCN?N ;IO CMNLEB GNCINI ®?F 2O |
:JL_M ;DOMN?G?HN >0 >?M GI>_F?0M NI FR® JICIMBLELOMC
FI"P?HNO?FF? =ILLAF;NCIH ?HNL? H?M ;&(LIGC MNLF7M | <N 23HOVP NJ
=B;=OH >?M J;L;G_NL?M J?ON ;FILNsG2HM 2G 8 H @L L G, N\C|IEGIAVI S
>IHHA?M JIOL ?MNCG?L >? G;HC_L?LILM=B8N F ERM ¢ MRECNIONC
/.23$12(NICC MOL F; =ILLAF;NCIH ?HNCIHFE2M J3 CNN RIER D{N(LHLU
>?0R Y SQORL? %

(]?MNCG;NCIH >? F; >CR$<DMNNOHL DICAN2IFC=;NCIH >(
'S?M ;OR >IHHA?M ?RJALCG?HN;F2AR M MI® L2 MONC@N L MBI H |
JIHN? ;LFI J;L B;cH?M >? );LEIP ;<LAAA?CH))IHNOL ;LEEIPH
"HAF:CM CHMC OH ~=B;HNCFFIHB;ANGR:R?M ©DM=PMMI@ \
"FANICL?M :YOF BN 2 <C:CM > :FAILCNBG?M CGJE#GPBINAM >:
& #/ ,FOGG?L ;P?= OH? >CMWNIKEO®MCIAH>? OHCKO?G?HN >



OB_M? +JB”A"FC; #!/0%*

JLA=">?GG?HN NCIHMC F? JLI=?8MFM,0ML=1TOLCLL A?7MJI;=? >?2M .
>? P;F?0LM >? J;L;G_NL?M >"@CHEG>M. GRA2AICQI'LL; NIE IMC >;IAN
NIN;F 2MN >*@CHC ?H ;GIHN (? =@ICRNO® MPEH?0OH GNGLILNEGC
?H =IGIJN? OH N?GJM >? =;F=0F GCHGG?HNIOU"OCEN ?7? MN E G >CC
/.23$T9. HCMNLC<ONCIH Y J;LNCL >? F;KQOREFHNCMVPLIE HN? HH ?
?MNCG™ "M OL;>CNCIHH?FF?G?HN NLOOINW BHCMTNFPM B"INN |H/
CGIJFA"G?HN~"?M MICN F?M OH?M YFEEMQCNPHP?MA DINL? M? N IX
NIODIOLM PALC@C™? ¥ F; @QEHMHFSOHIEN=-?MMOM >|CH@"L?H="7?

/IC F ONCFCM;NCIH >? F CH@"L?H=L"=BXNT 2HH?=PNMR G HA
JFOM J;LNC=0OFC_L?G?HN JIOL ?MN®GGL>FRR®MMJIOL ; G-\ 2HM G
;P;HN;A?M KO ?FF? ;JJILN? ?2N F? PM2PHIN>2NP;2HJA?IG 2HMN >=C
ONCFCM;NCIH @IHN KO ?FF? ?MN>*FCUMON IHH JIRONE TO\NN CH- C N

?LHCFFIH ?N ICM CFFIGIA ?MN ;;F "IHONEM @ N /=

,FOGG?L . NC?L ?N ;F (; JFOM P;FO? >? F CH@"L?H-=
> ;CFF?0LM L*"=?GG?HN ~AN” >AGIHNKOT >; AMNCHKs % LN?Q/ B 2L M3=C
F; <CINL,HM@ILG;NCIH >? GIF"=0 RO FICA;,NCEKBIARMNI LAP ?H ; H
(?M ;ON?OLM IHN LAOMMC Y F ;QBpNCX3?E MM JLI2;H5= "N L; BVt MKE?
>?M JO<FC=;NCIHM ILCACH;F?M H{OA CFNHNPJCV? H.N OIG/RC M 2N\ |
>?M CH=?LNCNO>?M ;ONIOL >?M J;IH"A;RR2CGHMHN? XKD N R@H RINOH 2
i F

"--"253'/33"25- 5.& &30@%& 3&.4*. &% & % &3

k. &($$2 "0 "2?20(12(/3%1 1(-*-&(/3%1
,, 142 %.2P=B4, ?MN OH? ?MJ_=? @;CM;HNI3?IMNC? >~

A'(L# ;JI;LN?H;HN ;0 MIOM ?G<L; HEB8223G 8{NC >G@ M5 2 L0 © NI, €MV
F ?G<L;H=B?G?HN >?M13'UNB£I(PIM?MMI_=?M >01489HHN
JLCH=CJ;F?G?HN JL"M?HN?M >;HM F BILGCMBOML?>?>IL> 2KJ
=IGJIM?HN > ;CFF?0LM =? A?HL? GFCRPCHAOR IPOR;D; JRGE, L NOF]
G;CM JIOP;HN "A;F?G?HN "NL?O0GLCH?M IO N?L2LOMWHMIE?M?N ;
%.22?7MAN OH? ?MJ_=? >0OF];KOC=IF? ;ONN=BONMLC2CG"PCLA F?,
Y F ?R=?JNCIH >? F; L?N;AH? F,; FIEGQCHAHSC? #BIN>P,G;IEMM Y
,2?N?LM ?N #,L>?HC?LM 6?A/P LA PHNC M IGE2INMG>2 F 174M J _ =
IHN "A;F?G?HN ~N” L?NLIOR,GMH?HN MCHENMPEQANM LA=?HN?M *



B;JCNL? % VN;N >? F ;LN

IHN =?2J?H>;HN GIHNLN KO? M; >CMNIFY<QRCIMKIO CIH.; CN W MN T
>? F ?2MY% 22IHH, "N L?NLIOP "M >;HM F2=NEG>H>?N-;FHAF? N 231N
?N :F

:8FC6 ! JOA2CE:E:@? B8O@8C2AINBEG2356E D rAF46@ A6 50=:>:EO06 |,
A@:?E:==0OD DFC = FC@A6 4@?ED®?E2=@ >0 B DXB=@R663-C D 6@ B & D D!
6E =6D A@:?ED C6ACODG6?EG?E =®D5R?D6B 6 EFHEH2 BE : = 2 BF@2-E-85668C DG
6E 2=

/C F?2M ILA;HCMG 2M. 22MIFHNMI I H=2 F:LA?G?HN ?N ;<IH>;GG?HN
F IOLIJ? CFM J?0P?HN ~A;F?G?HN S$?M BJECHCM;NRT=2M;0C
b, 142 #4$!$-¢ "423142$71. 528N (3(&1(s42G;H ?N ,CHEMN?L
ION=FC@ @M A;GG:;L?M ;JJ;LN?HYHR2 M2F >20M@ @1 ?H=C?HN
=IHAAH _L?M J;L >?2M >CMJ;LCN~ M A" GI?MNCAKDLZ2VECS; I8 @ < FCPMMN |
FIOJ? <CHI=0OF;CL?,CNEOWNHNE® CLXACGRHN;NCIH >ILM;F? HIH
=ONC=0F? ?RN?LH? 2N OH? ;<M?H=72.%2 8\ OL7?AVF X M >\C@\N@ Ml
F?M >C@ @ "L2HEIG?NMNNV >R G? CHRNRLH22>G?MOL;HN OH NC?LM

?RN?LH? F? >C@@%12B8sE ?N?, CHEMN2ICL? > ;HN?H;HWAPM™
FIHAO? KO? M; J;CL? > ;HN?HH?M "MI;0OLRAT 22 HIN'ALZW @ N? MBI
AGIOMM~™ J?2LG?NN?HN ~"A:F?G?HN >2?M? >C@@"L?H=C?L >?M

V=IFIACKO?G?HN F?M A;GG;L?M MIHNION"M>» HINHVA >> B \F FF
VN;HN >?M ILA;HCMG?M ?=NINB?LGANMGBE?M MOG & ;1M IMCOLAVC F
m P?= OH? N?GJA"L;NOL? EIMOIRF?N?MNEG"AIMWN >mM ILA;HCN
<?HNBCKO?M G?H;HN OH? PC? "JEAMO I=@?>MN ¥?)KEM? SHEL?DHF W
F %FM S MIHN JLCH=CJ;F?G?HN L?RM GR/SMJBI$QMM> KD
=IH@_L?HN OH? JLIRCGCN”" >CL?=N?0R?,F+FECVMHNRTULM StEMN



OB_M? +JB”A"FC; #!/0%*

F?M JLINA?;HN XXk J1OR;BFOULMMM_>?HN OH L*"ACG? IGHCP!
OH LgF? ?MM?HNC?F >;HM F?M L"M?20RMNZTZNJ B CHHOIMNIC PIL RIFH

'?FFS ?N ;F );=H?CF ?N ;F 'H ?Q@RNS FP2\M ;R;GG;
HIOLLCMM?HN CH>C@@"L?GG?HN >7? GQGNC_LGNMLN?M CACHC
ILAJHCMG?M ;KO;NCKO?M 10 PCP;HNVMM? X CI@MPCPPEM ?N;B?,GR
JL?0OP? >? =, HREERSFCMGHE );=H?CQFM?NN;B?M >"=BCKO?N
>A<LCM >AD?=NCIHM ?N ;ONL?M "HF?72GCHNMW MLACHPCKQ?M 2N*"M°
>;HM F?M GCFC?2QAR];;KO;NCKIOPM ?N,;LF=? JLI=?MMOM =?M JL
M?=IH>;CL?M L?F;LAO?HN >;HM F??GI0IPEHNIT ?RPFP; ;G;CH BD?*RPR
>?M ;ONL?M ILA;HCMG?M JLAM?HNM > GHW E?N0 NA=AMSSVFNA G >M
HONLCINCI@M’ N );FN<S #L:1; ) EN 28 ?N; HP DR 1Y
?N ; F );CM F?M A;GG;L?M JIMM_>?HN "AM??2GRHNLOIB CKP? M
N;HN KO? JLIC?M JIOL >?M JLA">;NxQErM S?F M CORP?ERN<IFM
;GIJBC<C?HM F?M JICNMPMPEF?”NEFTM IBM?2;©9RCFF?0OLM "N~ AN
A;GG;L?M =IHMNCNO?HN OH? J;LN CGGLE2N>RN?NLDENRFMMM OCL
=IGIJN;HN JIOL >? F; =IHMIGG;NCIHHWINFF?N>?F=?M JICMMIH

:8FC6 ! J6ACODG6?E2E:@? D490>2E:BF6 56D-2>bAG6ACD5ED ARG ABD =
AC@496D 56 = 6DAP465@?E EC@:D 2FEC6D 6DARABBED4HBF 86&6H 2>A9:A
DA64:6D 5:D4@G6C65 X 62H28 49

JILIBIFIACKO?G?HN F?M A;GG;L?M JINM,N?PIHR?GR HNLJIM
=IHP?RCN” >ILM;F? LNAOFC_L? AN?JFCRCM,NH ; FP,GRNELKR MK QC
cCC F? JMLACIH CCC F? JF'BMRG?0O0RNNP;A?OLIMIG?



B;JCNL? % VN;N >? F ;LN

(? ="JB;FIH >0 A;GG;L? M?AG?HNMAOE?PML?2M IO H>HY?Y MON R
=IGJILN? JFOMC?0OLM JC_=?M L?GIFRCMNIMN >C@@ OIR? B NN ®IN(
=IGJIMAM JLCGCNC@M HIH JA>IH=0@M"MG?OMWEL?BIG G M I=?FF"
%F JIMM_>? "A;F?G?HN OH? J;CL? >=3PNPWHIKCQ R 7MW JOIHN; B NC DH
l[j MIHN L?NLIOPAM F?M ILA;H?M M2OMALGGFIW CHIFOM "R?F2
JC_=?M <O==;F?M =IGJIM~A?M >? >CP?NMOIMMI+CL;XNM ?2M ; 3 P? B>LE
>? F; G;NC_L? ;HCG;F? ?N PMAANFCO<OF? M, <EEXM5 G FRCHK2M AN

:8FC6 ! 'C827?:D2E:@7? D490>2E:BF6CBOP?DE2 M 5 GFDPAPUG GBI 2AA2
=6EEC6D D:EFO6D DFC =6 56C?:6@CAQEMD :IhHA @HHBE O 6A EQ NESG ?@& A=® b 6
=6 32D 4@ A@FC 401 @QA@5:E6 4@IRFC3 POAF@ABTUL/A@®5:BE89 :F2D: D A
>OCFD 42 A@FC 42CA@5:E6 42CoAbB5 AQ@KICFE2AE B-AA0A59 B 6E &\ Co@ A BIS&
=6 D490>2 56 -:?467E - $$! 82=6C:6 :?D64E6 @C8

(? JALA"CIH 10 NBIL;R M? >CPCM? ?H=NHIQBH®LC;GUS > INE&IA
i LNC=OF MY SVIM;?RNM?*"GCNF | LIV MABDHRUERAD L ? %?IN G N;G_L?M
=IGJIM?HN =B;KO? JALACIJI>? ;P?= F?CMRBIOPRCNCNF? K NCL
=;LJIJI>CN? F? JLIJI>CN? ?2N F? >;WN$SRKUPMN? JMIMCHAIOR ML 1
L?MJI?=NCP?G?HN AH;NBIJI>?M ?NL? I CW CHW* MM o= G AV @
JLAB?HMCIH >? F; HIOLLCNOL? ?N ;0 RRIGZHR HAIN; GGAKNF 7S
;ONL?M J;CL?M >? JALACIJI>?2M >?20HFOAINNERIG2HM >YHM M2 ERP2I
FILA;HCMG?

(; J,LNC? MOCP;HN? M? =1GJIM? >? NDIKCNBRPMNIMTCG? M 2= IIGINII
M?AG?HNM =IFIL*"M ?GARALNV@VH=7LMOLLPM =1GG? = ?MN F?
>?M ;GJIJBCJI>?M IHN OH LgF? JLCGkIL>BsfBC?7NM G;;CR?HMN,ERC



OB_M? +JB”A"FC; #!/0%*

G;LMOJE®TE F?M A;GG;LPM=@?IG?2HRPCH F; >?LHC_L? J;LNC? .
=IGJIM? >? NLICM M?AG?HNM > OLIMIG?M N1UGICGRMMJ 2B G="ONHN |
A;GG;L? >? M? JLIJOFM?L >;HM MIH G FE? OICHDAGRFPNIM =I1FI
;JJ?H>C=?M MIHN <CL;G"M ?N >IH= HUG3IOWM >2LNCOR RNLNE "
FIHAO? ?N CC F ?H>1JI>CN? J;LINOGM?PGCHNO LA G GELJFE OIND NCDI
M?AG?HN N?LGCH;F JIMNALC?O0OL >?NM NCHNIL "W, CHF ?G; ERIHN A
"CAOL? % ?HM?G<F? >?M JFAIMIG?M ?N >?M XEINGITGPM>OI1GJ
A;GG;L? M?AG?HNM =IFIL"M ?H PCAND I@I¥W=" ?N P?LN =F;CL M

(?M ILA;JHCMG?M GZF?M ?NY%@Q2ZIEMP?M NP?PHR 7MJEZG?HN OH >
M?RO?F KOC M? =;L;=NALCM? J;L >2B/ AHNBIGIF2?N KKDM=B*H"?
?N OH? N;CFF? JFOM CGJILN;HN? 2NMRLECZFENLMISBLHN2E® O? F
,CHEMN?L ?M >CGILJBCMG?M MIHN ?MM?HNCRG6K F;RN P Q><
?H ;GJF?ROM = ?MN Y >CL? KO? F@ GCXF?FP;YPRHCE?M>72=M?IME
DOMKO Y =? KO? F; @?G?FF? GO? NCOH KO ORLIBOXCMM2?S8INPIC
>? A;L>C?HH;A? JD4=HITOF , NNCE?

H;NIGCKO?G?HN NION =1GG? F; G;DILCN" %MW _=1?GIMIN C
?RIMKO?F?NN? ?RN?LH? KOC =IHMGK KO 7? HODMI®» ZANCHOF ? =
?NN? =ONC=0OF? JIMM_>? NION > ;<IL>FOHAR;HCIMERCIHL >M
CGJ?LG";<CFCN~* ?2FF? DIO? "A,F?GI'NPN NOUHH. ¢pP?FCIGALHNC M S 2
JLA>;N?0LM ?N F?M ;AL?MMCIHM JBSMC=1?MBMOGCKOMM >OH I
JAHANL;NCIH >?M =IHN;GCH;HNM ?RNTHPOL? (L GOAC~- OFRPF ?
;O=0OH?G?HN ?H G G? N?GJM KO? F ILAHERO®BL? HKOIC?>NCBR ?6G
=LICMM;BE®M ?N 5;H OL?PCM;H, FC<FL;NCIH >? F ?ROP
=ONC=0F? DOMKO? KO?FKO?M DIOQM ;AHCOM MNCLLEt M- ? FAN G IGH 2 R
HIOP?FF? =ONC=0FO LGP N K@ IIFKBSNM2@FE ?IN (F N?GJ~L;NOL? >
F?0L GCFC?0 ?RN?LH? CGJ;=N? =?MF?L3SZMMORM GBI MAIF|ACK
KOC M? NLIOP?HN "NL? >CL?=N2G4PND @ LU>*PN\M;EB?T F; 0@ ? ¢

(? =S=F? >? GO? DIO? > ;CFF?0OLMHIOMGER? XC2GUIPUN | HOI=N;(
F; @?G?FF? HIN;GG?HN ;0 GIG?HN;>RPCKE"I@ NLIIHH> >N CH HH ITONP 2 7
#?@ @;L> ?N/F =? =S=F? ?MN <C?H =IHHO ?ANMX'GL2EN? MBCH FMR
Y OH? >0L"? >? DIOLM Y m N?GUNSLONQ CPHI PNCE? M ?1 LJAQH (

$- ;1<=)6< ;=: 4) 8):<1l- >-6<:)4- 7,4) 45594=80=B 4HH6J580U48 87+0- 16+=
4 7:/)61;5- :-6.-:5)6< 4-; Q=.; 2=;9H:<476: H+8HA 6N -<84) Bx* - 4 16,1>1,=



B;JCNL? % VN;N >? F ;LN

L?MN? Y =? DIOL <?7;0=10J GICHM #CBHOsLHHN sB?T F? GEFR

/[TOM F; =ONC=0F? M? NLIOP?HN F?2M?GIO®MHER? MH?KWO CP?H N IT
FIHACNO>CH;F? ?N NL;HMPAROM?PZ2O>B ;©NLR?HNMME?? <;M L?MJ
C F;JJ;L?CF =CL=OF;NICL? 10 NAH CRC F?7MW =A PH;;> 721 N LICXC
BAI;NIJ;H=L" ;M 1O AF;H>? >CA?MNIER?G? HHW IFE ?2FORNN?N; RO LR ?
KOC M? MCNO?HN MIOM F?M JF;KO?M =IR;F?M F;N”L;F?M

:8FC6 ! AGCNF 56 = 2?2E@>:6 :?E6C?6 B5CG@€822: DA OBF286DRCE.- @7 5
=@?8:EF5:?2=6 6E 3 D490>2E:D2E8@>>306?62L@# A6 EG2P®I6 E DB 2556 A
4ZFC >F =6D >FD4=6D 8@ =6D 8% ?26bD426482 =747 E6OE 42@>C& @67?D
A=2BF6 DE6C?2=6 $ (=6D A=2BF6D 4@HC46D >@EK:7:066b BAC2PBI VS D>
C667<66A:MCH@>D26EGE 2=

IGG? =B?T F; JFOJ;LN >?M ;LNBLIJFOFNVNJIKQ’NEKOARM G2 MF T
BAGIFSGJB? JOCMKO CF =IHNC?HN >NIEB?2G*2SFH C® ?G CIFKH
GAN;FFIJLINACH?M =IHMNCNO” ?HMIL;HMQ NLN 3B F<#IO-C PN? ; FM
B?T F? A;GG;L? F ;JJ;L?CF =CL=0£?NKOIC? CCGIINF OKIOM SK\NONP
ILA;H?M ?N NCMMOM MIHN =IHN?HOM=wF®PM 2O0NH X ; € AFHC?NH'N C
F B"GIFSGJB? ? MSMN_G? ?MN =1GJIOMVOx 0% O-GMOH.O< C £ HMM, IV C
NO<? ;FF;HN >0 =72JB;FIH ;O N?FMUNO KM ?MN G PO NP N> F;MW IQ*
G;CM J;M F ?HNL”"? 2N ?MN =;J; <FR0OFT ML?? = 1IN G;ZNNK LHN? ; G HHM
>0 @FOC>? =CL=0OF;NICL?=BGCINP?LM F B?FH<MW.H? C’HN\M CF
F B*"GIFSGJB? ;MMOL? > OHMTUHIW F BILIENHZ2M?N >? HONLCG®
>|;ONL? J;LN F "FCGCH;NCIH >?M?98%82B2SMN?M ILA;H?M P?LM

(?M AIH'E2ML? %? @ILG? NO<OF;CL? J?OP?HN?M IM?BPHI KO ?C
FILA;,HCMG? MICN L?MJ?=NCP?G?BONR?OH?RCARAPHN IO; OH N
ALZ=? Y OH =;H;F >*@"L?HN JIOL F?GGEF? ARMH;HP OCRO=N®"



OB_M? +JB”A"FC; #!/0%*

N?LGCH?HN J;L OH? J;JCFF? AM"HCMN ;O YyM"ECOGE M 72 RHNL N G € N
IPC>0=N?M MCNO”M JFOM ?H ;GIHNONG NN PHNO;QCHCPLXCOG>"PTI
KOC MIHN F?M JF;KO?M F;G?FF;CL>ZBPP?HNIQ FGMFF MNHNPG/
G;LMOJCOG =;PCN” CHN?LH? |I] M ?@®& ?GIND 2?0V |20P@ M| DO @
"=FIMCIH

B?T F? A;GG;L?"CFACHNMINNCHNL? >7=10J" ?H J;LNC?M F
GA"M?HNA”LIH ?N F?=BIAENM>YOGMNIGI>*"OG ;O0OMMC ;JJ?F~ CHN
=IGJL?H> C F; <10=B? J?NCN? |0PRMONON? WOLL F?, G ,CNC?0F
="JB;FIH ?N ?HNIOL"? >? >C@Q @ "L7APNPIG ;HXCLLOF2M JE?M?M ;R
G;RCFFCJ_>?M CC F wMIJB;A? ?N XXCE; EBMXIG,; = I3 1501~
M?2@@7?=NO? OH? >CA?MNCIH G*"=HEKGB,;Z<LS;A3F LK OQOFRCG
LgF? >? @CFNL;NCIH >?M ;FCG?HNMO?8"M?7”HN MHIN HF ; / EBFGI<M |
HIOLLCMM?HN >? PA"AAN;OR F?M A;GOARPM?NIBNOJFOANIgROME
=IFIHCM”*?M J;L F?M GC=LIILA;HCMGSZZMN=BHGJIGACFHMOLR xC
F ;JJ,;L?CF >CA?MNC@ >?M A;GG;L?M RIDR ;HAN B"ALEHN? E 16;J EV 1
FIIL vF CMMO? >? =?M <LIS;A?M G*"=;HCKOFNMIRPQ M HALSIG M
MIHN @QCFENL”*?M ?N L?HPISA"?M P?KNLFOREB;IBIAP?EA?>CBKRA? >
JOCMKO? M?0F?M F?M J;LNC=0F?® CHFN I PO M @<BHGM LRI QBFEIH
G"M?HNA”LIH (? GAM?HN”LIH 7~A;F?G?HN’NHIBGNICHNTNMNCB
yFCG?HN;CL? (; J;LNC? N?LGCH;F?20MME CHINTFM NCHIN ?AV?N C HI :
;<IONCN MIOM F? N?FMIH ?H OH? IOBPRONOLHMGCGONC=GEECK
L?=10PL? F "JCNB"FCOG >?M CHN?MNCHM ;HNALC?OL ?N JIMI

B?T F?M ;GJBCJI>?M F? MCN? JLALIHSNL>RNV22 LAGILIM NCNH 2
>CA?MNCIH M? MCNO?7CQOHCPEBRVMGCR® 2=N?=F /[=BGCNT
?N ILA;H? ?MN =IHMNCNO” >? >?DRMJ;@ICRN?W ONHOP
GA"M?HNALIH $CMNIFIACKO?G?HN F?3M BIOMPHNP KN © H | GUC
L?2JIM;:HN MOL OH? G?G<L:H? <M;FNKDE; FTONCI@BDE=P >7?=

?RNA"LCZMOREO ?N ;F /I=BGCNT ?N "36RBLFEOG DIO? OH
F: MMCGCF;NCIH F? MNI=E;A? ?N>PNMFEGIOIHAN | HG >2C°MW HO N’
=IHN;GCH;HNM ?N >? FARADIQ>»NIRC@A@CHFIRCCH?N ;F I=BGC

B?T% .22 £2N "JCNB*"FCOG ?MN =1GJIM”A >? NSI?”WN >? =7

"yi<1l- ,- 4 -;<75)+ )6)<7519=-5-6< 8:7+0; £ +16=)88:4/)55)7-§ +758:-6)6<
O+):,1)9=-P



B;JCNL? % VN;N >? F ;LN

"CAOL? A"J;LNC?M ?H NLICMTIH?BE, MOH=?MMCIR2ZMCGIANCHO"
'"ONFO ?N ;K; J;LNC? A?LGCH;F? > OH =;?=0GCAOMM@ NN ?F"*
=IHMNCNO"? >? J?NCN?M =?FFOF?MF?2G<2NIBH>CLA @ L ?HOCPT
M?LP;HN JLCH=CJ;F?G?HN >? L"M?URPLCGECNA ML2AWH"L ;NMCNIH > ?
> HM F; J;,LNC? CHN?LG*">C;CL? >0l FOM0KQ? B?M?HTHF GEN
>S>SC@Q@""L?H=C?L ?H =?FFOF?M " IO 2?2 X¥?NMMJE? QW CSHRB_MMM?M
>SCA?MNCP?M N;H>CM KO? F?M M2JFIEKOM?MI H N WIFOM MINII=EC &
?N JFOM AMHAML;F?2G?HN >?M LAM?LP2ZBIOFMATL A M ECRORM S$3?M |
=?FFOF?M JIMM_>?HN "A;F?G?HN > MZILH ER B NHNI 6 NZGIOH?D/R
>;HM F? MNI=E;A? ?N F; A?MNCIH >?NMHG2N2O®RG (MCNRC? >HHI
JLIRCGHFHAROL? %%MN JLCH=CJ;F?G?HN =1GJIM"? >2A L4 YA 7MW
P;,=OIFCM"*"?M KO? F?M =?FFOF?M.?MNH>L?M?4HN FOF7NM =>7FRGO|
;S HNMO<C OH? BSJ?LNLIJBC? >?NFJQCH=sEQIF?2GHN C;GPF CHN
JLI=?MMOM >? MA=LANCIH > ?HTS G % 2INS>?N>TANRM N C | H/ €B1ONALI

:8FC6 ! *4A90>2E:D2E:@? 56 =2 4@FA@ *HLC2RERS@C8@ S FPE4@®4656D
56 46==F=6D OA:E90=:2=6D 56 =2 AMAED6 MCQ:I?2EBDHE F NM20DLFA2CE T
>2?FD4C:E 5O EQCP® 56

(? MSMN_G? H?LP?0OR >0 A;GG;L? ?MNHAECH+N JHPREB8?8R EPG!
?0R J;L >?M =IHH?RCIHM CHN?LM?AGNPN;>CHNM > 2 L;GI;MHNH K
s HN?HHOF?M >0 =2JB;FIH DOMKO Y FGOWIMHIMW FPH=0LBNF+AL
FILA;HCMG? ?MN L?FC”A Y =?2NNG?BNEHRN >R ?MC@RICE?NM?H=
;OR > C@Q@"L?HNM ILA;H?M ?N ;JJ?H>C=?M >? F ILA;HCMG?

%.22J1MM_>? MCR J;CL?M >? <L;HBTLMW@FLSE?2RMM?N IPLNTN
ANJCJII>CN?M >?2M JALACIII>?M ?’M <A727H=BEPHWN ANMRENG?”H



OB_M? +JB”A"FC; #!/0%*

AMHML;F?2G?HN ;P?= F? GCFC?0 ?RNMNLCACLH G 20/ MIIMING M CN
JF;KO?M =IR;F?M ?N F?M [XJAREECTZ%?NM MIBIN; =CEDMH?M C >|
GOKO?0OM? ?H =IHN;=N >CL?=N ;P?= 0BT FONC=2BN? 4B RK
CC >|OH? @;=? M”AL?O0M? <;CAH;HN >?HML>DH?B2BJEBGIMC(
> "JCNB"FCOG (?M <L;H=BC?M DIORPHNA>EOMI"L?HNM?REGEIR"
L?MJCL;NCIH 'FF?M MIHN "A;F?G?HN CQIHIKDON?IMIGI HMAPF
> BIGMNMN;MC? HIN;GG?HN =;F=CKO? ?,0HMC FKKD=? >0 ?F &; M
FILA;HBMB?S ?N ;F ,"H@MORKRL;H=BC?M J?0P?HN "NL?
>SC@@"L?HN?M LA"ACIHM >IHN F "J2CAMM@OH=NECIH LJTCNB"GFT O,
>SC@@OMCIH J;MMCP? > CIHM ?N N?28 MNCERMAO?M?M, T?2ARIKOUCII
"JCNB"FCOG JFOM @CH >? Y pM PR ;CC M J IKBLI;HWM MIHNC OGN
* ' 0,;M? ;0 HCP?;0 >?M L"ACIHM JIMM”>»7?HN YOH@GCRSB""FC
?N ;F (? <IH @IH=NCIHH?G?HN >?M <L;H=BECSMICKOJ? RN >7
J;L;G_NL?M <CIFIACKO?M >? F ILA;HFCN\M GCL?ZNH>2HN =CIFL ? MY
JBSMC=1 =BCGCKO? >0 GCFC?0 >, HOWMRKOROFZAVMI? INGIONRL? M | K f
GCFC?0 J?0P?HN ;@@7?=N?L F CHNOALEN/,=CNV ¥L|HPCBETM F
CHMC F?M <LYH2BMIIHN >3;L ?R?GJF? BSJ?LM?HMC<F?M Y F
>HM F?0L ?HPCLIHH?G?HN ;CHM'CRHRN> HORN=BQRAIFG?HNM >7?7 J

:8FC6 ! (9@E@8C2A9:6 56 3C2?749 KD 8R2CG2REH656 £ 6AORAPAFEAED DFC
A9@E@8C2A9:6 A6CD@7??6==

,220@2 2(*(1 2(-,$, ?2"-2-5("-*-&($
IH "=INIRC=IFIAC? F?M ILAAHXZMGINM CRFFEMIM=?=1GGC? >"@C
N;HN KO ?MJ_=?"MM?HNCH?FF?M B;O0OGIN ?N ;F "C;FEIQMDGC -
?N ; F #?7@ @ :L> #?2LB:L>NFA"H?NOHIT ?@R@FPN F?0L |



B;JCNL? % VN;N >? F ;LN

LAJ;LNCNCIH Y NL;P?LM F 'OLIJ? ?N;HM E?NM "BICHG?0R ; ©ODL N(
FIHA >? F ;HH”*? ?H @IHN >?M ILA;RCHMNEGHER>O=BINCRFIJIOL FFR
?N );LEIPC=(?0L @IH=NCIH >? >NLCNCPIL? ?RMFROM?JONRC N
NLIJBCKO?M ?H @IHN HIN;GG?HN OHMMMIM”?*>IICSNINNGHM?; K
'"?FFS ?N ;F );=H?2IBFIONLF =2?NN? ?MJ_=? J?0N "NL? ¢
LA=IFN~? 2N NL;HMJILN"? >0 @;CNCPFP?GWHN;OPR?? G :CM OL; K&
?H JF;=? >? JL"F_P?G?HNM 2O L?RINTIA?BN; WRRNIHGC FEQLIMNIC

(?M A;GG;L?M MIHN 2"A;F?G?HN =IHMCALINMOEMGG? FNAHNN;B(
>? F?0L ?HPCLIHH?G?HN ;0 =I0OLM A® B1GUMJIION WKB; GEMI LI
;ONL?M G;=LI CHP?LN”A<L*M >? JIMMM>HHOMM=32F?NCPPG? B IQ
FC?0 OHCKO?G?BINIIHM F ?#0?>?G;E?LMOM M CFM MIHN M?
=IHN;GCH;HNM >;HM OH? =2?LN;CH? G?MOLDL CHML?M*»2N <N
;==0GOF;N?OLM HIN;GG?HN ?H = GKOC =IH=GBEHY FRMFG N ;OfF

?MM? ?N ;F ?>I0LA? #?7@ @ ; LOMENC ;FN ;F RNCORE=C] ¢
., CH<IQ #?2@@;L> ?N ;F “BH ?N ;&6=;T? ?NOHT ?N (
?N ;F < );FN<S ICEMLT?N?,HIG<L?0OR <CI?MM:C|

SAN?LGCH?L F CGJILN;H=? >? F BCMIPIMOK GG+ PRIJIBGIENCIHN:
CH>CPC>0OM JLIP?H:HN >?M MC N ?MHF RIVMHNF OM =216 N G CAHU COlH
M?LIHN F?M GICHM CGJ;=N"M J;L £2M =O'®OGRREIH 2N 'B; N PR
F );FN<S ?N [2;HFROM ;0 HCP?;0 CH>CPC>O0?FMPP@ @ ?
F :FCG?HN;NCIH F: FI=IGINCIH ?N IHNL2HN>OENRRMHEIFM QHEQ
>? =?M =IGJILN?G?HNM JIMCNCP?G?2HNF=IELME?® NR ?NCHH OAG
F? GCAOEOO> ?N :F "2FEN?H ?N ;F ):FN<S#?@ @& +> ?N :F
DIOL JFOMC?OLM <CIG;LKO?0LM GB;EN;:HANMFG X\C;I0R= OBTOTF FN(
IHN > ;CFF?0LM AN~ >AP?2FIJJ "M =|HHINHRECNCANA HEOLIRLRC
?2H>I=LCHC?HH? ?N F "N;N JBSMCBFLACHK O? AFIB;ELH2M N HBSC
2>10LA? #2@@;L> ?N :F &0<?;0@?L?2< (?=JFONMNEEM (
IH=?HNL;NCIH ("N:F? JLIPIKO;HN OHP; GIURFGCI!HA: FI2AYH C
ANO>CA? J?H>:HN OH N?GJM >IHHA 200 Y > FIOMW C A& CFLNG JHNM # N 1
., 142 /AHHNL;HN OH? >CGCHONCIH >? F;M bR IN MG PM> 2M M M2
> OH? ( qA ¥ OH? ( gA ("?FN?H ?N ;FOL F? 6H F; (
=B?T/4+$7TN” 2MNCG"? WICNGA @ICM JFOM AL;NNK®G? =?2FF?



OB_M? +JB”A"FC; #!/0%*

LGC F?M !0)M F?M JFOM ANO>CAM>EB AT HIL?HM4BMIM=2M HAD F |
L?NLIOPA F M F? > F? O F?"? F? $AOH? *&I FH> K7 I PV GLH?
F O F? | F?2 M F? L F?)H OF2F2:GF%?2NNCAM/IGAN;OR =1GG?
F O IHN JLCH=CJ:F?G?HN ANA ANO>E/OM 2RO FOOL? @ IIFG? H

JL_M JLAF(-P2(@G2NMNMGG:L?M JLIP?H:HN > OH? LQPC _L? =
J:L F?M :=NCPCNAM BOG:CH?M IHNMG@HNN® =:IHiM 2FHNLL MCN g N}
?MM?HNC?FM F M > ,< /< ?NLBPEOR?=27 RF@IPPE<N G Oq
2N :F  (; AL;H>? G:DILCN” >? =?2M ~NO>?M CHNN QI@ @ ?l= NFO P2
>SCMMOON?Z:0 %?0 > ANO>?M ?RCMN?HN Y =2 @RNMMCIM FGN=Q
‘MMCGCFAM J:L F: PIC? NLIJBCKO®? F2H UHNNGE B ANOXRIH F= B MIKICT |
PIC@:<F?:0 % JFOM CF ?RCMN? J?0 > ANO>? M BHHOIMMNE =2
=IH=?LH:HN F; <CI1;==0OGOF:NCIH >?M FH?WN :00R A9 :BEIAER Wb >C @ ¢
/20F®SIN ?N :FIHN G?MOL”A F?M KO:HNCNAM >? >C@H@ML?HN N
=1IGJIM;HN F? A:GG:L? G;CM OHCKO?G?HN 20DHH>PN QHEG:
CH@ILG;NCIH HIH =CHANCKO? KO C=M?LLECB? HMILUM: 1R M B2 H

)!

IH=?LH;HN F; GI>*FCM;NCIH >? F; =ZTM"aITNOR =BXTCIEF2=0,&
SC@Q@""L?HNM GI> F?M ITHN ~NO; ONT BDCMOW 2NH M? M ; "ENONNK M. ;
2?@@?=NO"?M MOL ILA;HCMG? ?HNC?M HHARLH2? FE2BIOLGR"
ANO>?M G G? MC KO?FKO?M OH2MM FAPIR ANHOHNVF AMP_ M2 O
M ?MN CHNAL?MM~? Y F; <Cl;==OGOFONIRA 2NMOBCIK R ?H
=IHN;GCH;NCIH J;L 2KFPM??0HE KM "NO>?M CF L?MMILN JLCI
10) 2MM?HNC?FM O ?N 6H PIC?HN FPO@L NORCHQPZEKBIO AN
=IH=?HNL;NCIH >CMMION? ;OAG?HN? ;NEFH KQIL?H 23 MINN? GHHN K
CHMC>P? O >CGCHOY? >?2DKO;H> F; =IH=?HNL>RCIHY;OAGAKN?
(?<LOH ?N ;PNPD 6H J;MM? >? JIOY OHB =IH=?HNL;NCIH >
s FF;HN >7? Y40 BV, (M=I1?IH=?LH;HRAFF?N>?NIHN >*"GIHNL"
KO OH? ;OAG?HN;NCIH >? F; N?GJ"LOMOLDAG FHN;;D & FMH, QML ||
> ? Y D;AILM KO OH? ;OAG?HN;NCIH >? KE?0 HP5 7HHNNLL, N El 7
OH? >CGCHQNNMHHNO >? 4 ( A



B;JCNL? %

VN:N >? F

‘LN

+23=62F! -F6 8=@32=6 56 = FE:=:D2E:5R2? DB 6D ®BPRAPE 686 52 8B @ B4 4F
>OE2FI ACO4:D2?E = 0496==6 M B2BF6==6 =6D OEF56D @?E OEO >67?C
6B8= .= *5 ; > 7 2047, < 28*,,>6>5*=287 7/5>7,. -> ,87=.7>
= (7 27=.<=27*5 <>; 5* |1*;0.|6D=*552:>.
*>-27 6*;,=2687 (7 ;0%72<6. .7=2.; 28*,,>6>5**28¢7.= ,27D=2:>. -
.<<. .= *5 0 < - 8 >0*72<6. .7=2.; 28*,,>6>5*=287
0 2 1+ #. .= (7
252+.;,=2 .= *5 - 0 2 I+ ;0%72<6. .7=2.; 2528P2<98B2+,>6>p*=287
.-8>;0. .//*;- .= *5 < - > 2 (7 :0*72<6. .7=2.; 28*,,>6>5*=p87
2529872, .= *5 5 < * - 8 <0*72<6. .7=2.; 28*,,>6>5*=287 PB86*;:>.>;<
. 2 7 8 2 I+ "+
#7 #, $2 $5 % & .= (7
l*;- .= *5 - > .= (7 ;0*72<6. .7=2.; 28*,,>6>5*=287 |/*,=.>;< +28=2::
*+28=2:>.< 27->,=287 -|6D=*558=1287I
Al*;- .= *5 2 .= I+ #>+ ,.55>5%2;. 28*,,>6>5%28787 .= ,869*;=26.
<>+ ,.55>5*2;.
*-32 .= *5 I+ ;0*72<6. .7=2.; 28*,,>6>5*=287 9*, ?82. -2<<8>=.
=;8912:>.
1*7 .= *5 > .= (7 #>+ ,.55>5%2;., 28*,,>6>5*=28f .= ,869*;=26.7
<>+ ,.55>5%*2;. #=;.<< qAB-*=2/ .= 68;=
>7C .= *5 > 0 .= (7 "22.@ "22.@
+;>7 .= *5 2 [0%¥72<6. .7=2.; 28*%,,>6>5%=287
+;>7 .= *5 + > (7 7 ;0%72<6. .7=2.; 28*,,>6>5*=287
. +;>7 .= *5 0 I+ 8 7 > (7 0*72<6. .7=2.; 28*,,>6>5*F287
. +;>7 .= *5 - > 2 1+ .= (7 0*72<6. .7=2.; 28*,286223622B7< ;B987<.< +
,8698;=.6.7=*5.<
.+;>7 .= *5 8 > 7 '+ .= (7 ;0*72<6. .7=2. 86928%2,<88>p9=228-D -.
.1.77*8>2 .= *5 0 I< > 1< ;0*72<6. .28, >8>5*=287 -2<=;2+%=287 -*7< 5.<
8;0*7.< =2<<>< .A9,;.<<287 -. OEf.< -. <=;.<< =8
= ./l.=<
238H.4 .= *5 - 8 < > 70*M2<6. .7=2.; 28*,,>6>5*=287
"+ #. # (7
1.55.= .= *5 - ;0*72<6. .7=2.; 28*,,>6>5*=287
1.55.= .= *5 > ;0*72<6. .7=2.; $*>A - 270.<=287 =.69< -. ;D
-*7< 5 27=.<=27 "$ .= ./f2,*,2=D
- *<<2625*=287
#,1*55.;, .= *5 5 < - 8 ;o 8*72%6. . 7=28*,7>6>5*=287 698;=*f,. ;.5*=27?. -.
. 8 7 '+ #;, WIF=<ERT< 5 27=.<=27
% ;2.7 .= *5 I+ ;0*72<6. .7=2.; 28*,,>6>5*=287
%;2.7 .= *5 - > 2 1+ ;0*72<6. .7=2.; 28*,,>6>5*=287
%;2.7 .= *5 = > 2 .= I+ ,0*72<6. .7=2.; 28*,,>6>5*=287
'> I*< 8 (7 ;0*72<6. .7=2.; 28*,,>6>5*=287 9*f ?82. -2<<8>=.
=;8912:>.

MOL F?M

IGG? G?HNCIHHM JLA"=">?GG?HN F "NGOG2N;®RFE O<KCEFx0G
ILA;HCMG?M ?HNC?LM L?@F_N? F;?€€CEP>CMINHOLCFONMEZMLG?
CH>C=;NLC=? >? F CGJ;=N >?M/CB\NF;FO’R. MO L FFRM?HAMA? E CHING ? 1|
KO?FKO?M "NO>?M =IH=?LH;HN F ;A INCIIHIN>R 1G IN-?_ M 2N 70 2

ILA;HOMG?MO 24PNC?2MN JLCH=CJ;F?G?HN >k

;0 @)«

> *"NO>?M M? MIHN CHNAL?MM~A?M Y HCRKRTIOR=0GW FLIRACHA M ?N
> ?HNL? ?FF?M H ; ONCFCM” >@SGN>?R?M NIRC=)?8BCHMNICK3 ? N

/I=B;FF?L ?N

HoF ?RGMN? >|IH=

OH

=LO?F G;HKO?CKD2WMH?2?M

<Cl;==0GOF;NCIH >?M G~AN;OR ;0 HCPIJAG?NINLHA,H?M > A}

MOL F?M JLI=?MMOM

) >?M GAN;OR_2R F?0L >?P?HCL =B?T



+23=62F! -F6 8=@32=6 56

OB_M? +JB”A"FC; #!/0%*

= FE:=:D2E:@E? 56B2@DAPABGDD6 6? A=246
>@5P=6D 4:?0E:BF6D 5 244F>F=2E:@? 56D >OE2FI

1$*) %3 I+

%"14- %3 !+
%"14- %3 !+
%"14- %3 '+
%++%3 %3 !+
%++%3 %3 !+

1)%- %3 !+
1)%- %3 !+
1)%- %3 !+ % 3
4 12#. %

LR N

©»

4
4 ) %3
) %3

-3)% 1
-3)%1
-3)%1
-3)% 1
-3)%1
-3)%1

-3)%1

).$7-1,)04% ,B+3)/13(5!72

).$7-1,)04% %3
).$7-1,)04% %3
).$7-1,)04%

146 $ )-'%23)
$ 122),)+13).-
).$7-1,)04%

-3)%1 3%11!)-

-3)%1
-3)%1

0134113).-
2134113).-
63 2134113).

- %3 %&&)H




B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M




OB_M? +JB”A"FC; #!/0%*

# "% HE L 1T& . %
S &

(; JLAM?HN;NCIH >? =?M NL:P;OR >2N®B=AWM ?WNCBHRE N ® ®
1O ?H =IOLM >? JO<FEB;NCHHOHRMNANEN ) )NBIC®M u (? G;NAL
GANBI>IFIAC? ONCFCMAM >;HM =?M?JCR B 0CGHN®II I MG GLO\WIN N E
C F; JLIP?H;H=? >?M ILA;HCMG?M £ C PF ADNKOFAOM O NE F=C &2 IVC |
L:>CI1;=NCP?M MIFONCIHM G _L?M =IBM2NNIEW M ;>N ;ENIZ@ M
>CFONCIH ?N CCC F; >?M=LCJNCIH GHNBCE QK O0? >@ M IG PN
=IGJ;LNCG?HNM GCM ?H JF;=? ;CHNCNLOM F|?IMN CHM NICO? HNP
):NALC?F 2N )ANBI>?M =C >?MMIOM ; G{OCI KD N=1GJFNEGRAN ;
HIN:GG?HN MOL >?M JICHNM N?=BHOR®?IVP H=l HH=\PLLP;Mi NOF 2 MD 1
NB_M?

& $)/*8 %& , &"5

$ILGCM F|?RIJIIMCNCIBRO? @ @22ONO" N IX;HP;;PGCHN>2?NB_M? |
> HM F? =;>L? > OH MN;A? >? );MN?L ?@@N? FROI"?7VM; IYS MoZM ! %
2CFF?0L<;HH? F?M J;LNC?M ?RIAPMGC;HW, E?MG? N Q M =H.SON\NNC IKHON!
;O F;<IL;NICL? >0 (%!'*/M (%NNIL;F ' HPCLIHH?G@?HN-BRNFAZC"]|
1HCP?LMCN*"? IGG? MIH HIG F CH>CKMN ?; OF (%! *J Ml <F'FG ; N
>|G;CH? >0 FCNNIL;F ?N >? F ?HPCL(I(HBRPBEENL B ;A IEIHN LI;ICCHHN=
NL;P;CF ;P?= F? GI>_F? <CILF1ACRO22>4%;,6|EHMN;FF;NCIH > O}
MN;<OF'RBIMH.? % @GCG?HN" ?H ?;0 >? PCFF?

:8FC6 !! *JDEP>6 :?:E:2= 56 DE23A226: @7 5.0 B @REG®HCE:D 67

$A;<I5- 87=>)6< J<:- );;1514H E ,- 6 HA:=)3- 76=>*76<16«0))B/-b-6< , -)= ).1
+76;<)55-6< =6 8774 , 7:/1)61;5-; E ,18)H-<1-76@B+H::U45-6%)<166;



B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M

M F; GCM? ?H JF;=? >?M A;GG;L?MCIH MOH M@ KION 2 QOGN G ¥ K

?H GICHM >? B ?MN ;JJ;LO? ? JBBHIIG? HDKORF EBGN ON
MIHN ?RNL"G?G?HN M?HMC<F?M 1HNMSOWNRGEMNIGI RPN SN @C
FI];LLCP~? > ?;0 >? PCFF? =IGIJL?HAHOFOHNGCLPGR;CRPF2;LNK
=:LNIO=B? >? =B;L<IH ;=NC@ =;L<HANEP:NEIH >?MIPLCATND;FHMN F
;CHMC KO? F "FCGCH;NCIH >?M <;=INLE?M G MM ORB ;G\ CARHI
GIF*=OF?M ILA;HCKO?M JLAM?HNM >@HM NL?NCIHOH? @BG<1l0
=;LNIO=B? >? LAMCH? "=B;HA?OM? MTi+HWM? CHINMEBNF)NCIH F
F; LAMCH? "=B;HA?OM? > CIHM ; NNIGP@NN2G RN, O CELCHOPC(

‘/ =@I0OL F ?;0 HIH @CFNDW PN ;0O @€ENL”*? L?H>;HN F? (
F; MOLPC? >?M AlLIGIGKDMMNQEB2;>?@QCMERPSG?HN "N” L?GJF;=
M?=IH>? =;LNIO=B? >? =B;L<IH ;=NC@ PLSORK;ARN O HMNPHGC
> ?:;0 =IHP?H;<F? JIOL F?M ILA;AREMG2™¥MM ;GNFEGL;NCIHM JIC
?H=IL? CH?RJFCKO""?M >?M <;=N~LCPM FRNMSINN ?GIZ=">Y MNI;
=IH>OCM;HN OH? HIOP?FF? @ICM Y IR ,06G I HNCL2ZN MIVA?, G CTHING 2 ¥ |
"CAOL? %%

:8FC6 !! 2>>2C6D >@CED ACODG6?EZ?”5 FBP@ ACAACDADG6>67?E AC@8C6L

(; JL?GC_L? ?RIMLCG?HN;NCIH >? ¥NKNL,R?GB?>»?=BBL MT @
?;0R >? MIOL2R YPOQEIPIL;<F?M ;0 G;CHNC?H MOL F? FIHA N7~
NLIOP?L OH? MIFONCIH ;FN?LH;NCRP ?¥YINF 226G F2? KRCFRE?PMN
=;L;=N"LCMNCKO?M JBSMC=1 =BCGECKO?N BP7?M@IIEOAR JD N-CEZW
F;<IL;NICL?M PCFF?0OL<;HH;CM > %KHMOE2FGJOM/CN GI;F WPNLYN %%k
JFOM ;0=0H? GILN;FCN” ;HILG;FRGFCMNNCIHLZ22A GNMNN?»??FEOL M

%F ; >IH= AN =IHP?HO KO? F?M A;GGHE?M (BUH 28 AN OL?< FH-
M?L;C?HN ?HPIS*"M >;HM >?M ,M-7;ORIQUM=JFHW @RIE>NON >7?
?RIMNLCG?HN;NCIH ;0 (%!'*/M (?M MPHOIROMN<CCHN> <OBFNBI?2K
m "CAOL?PBp%?M A;GG;L?M "N;C?HN JLIAL?MMEBY 2LGCMNHB>QCI
L?GJF;=?G?HN > >? F ?2;0 >?M M?LOR? =H HN O H&I KON RPN A>; BAER



OB_M? +JB”A"FC; #!/0%*

DIOLM ?N#HHQIRZLM>?M @?O0OCFF?M > ;OFH? FC RCKOYZ?W JPOGILE _
F?M A;GG;L?M =IHN?HOM >;HM F?M @Q?OCFF?M

:8FC6 !! *JDEP>6 56 DE23F=2E: @?&5356D522DP>2€0 D 62FE 22—l D2 KB $?D
E96C>@DE2EO6 M S

'H >*<ON >? NB_M? >70R GICM IHNIJMWNEH22¥MMMHHNMW 31803
MN;<OF;NCIH ?N >|?RJALCG?HN;NCIH

5 &34 $& 15 5. 2"%*/*3/4/0& ? A-*333/. ("--
54*,*3&2 &. A$/4/8*$/,/(*&
(?M L;>CICMINIJ?M ;OMMC HIGG/ M RM CHHQO=F"TI MMM > MIN N 2

HIG<L? >? JLINIHM G;CM >? HIG<L? OHFRO=F%"HN\G >CNMD =B TN
JIMM_>?HN F?M G G?M JLIJLCANAM =BNCEEKND? M ; BR?>FNMOLIM.
JBSMCKO?M >C@Q@"*"L?HN?M JOCMKOMCHNM"GLZNN P;HN CP?G/N L ; S
SAMCHNAMAL;NCIH 2N 10 F; >"M?R=CN;NCAH'"BP?”=NJINOXO?N B
L;>CICMINIJ? JIMM_>? >?M =;L;=N3>2KMNCNOLM KD C=EO0>C? M VH &
>?M L;SIHH?G?HNM "GCM ?N+CI>? L;>CI;=NCP?

%F ?RCMN? NLICM =;N*AILC?M >? L;SIHH?G?HNM CIHCM;HNM

C F?M L;SIHH?G? BN ;MUHBN F; =IHM*"KO?H=? > OH? >"MC|
J;L F; J?LN? >? JLINIHM ?N >? H?ORCIGH®I ~=GCHMAPCHM 7 HIIIS @
>0 HIS; 0O @CFF? KOC ;JJ;LNC?HN COH?, ONSUPPHFCCGHANMN ? ®NNN
CIHCM;HN? G;CM JIMM_>? OH @;C<EPM HGOPICN 2RMN"BNIERGT
J;L OH? @?OCFF? >? J;JC?L

) 8H:17,- :),17)+<1>- H/)4-5-6< 6755H-70D-<158;P,-;<-54- >4-58), BH+-;;)1:
,H;16<H/:)<176 ,- vy )<T75-; :1),17)+<1.;



B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M

CC F?M L;SIHH?GZHNMEKHN; F; =IHMA"KO?H=? >? F2"GCMM(
HAA;NCP?G?HN ~F?=NLIH 10 > OH? JJUNCHNOH? =@ ;HASP?0 JIN
=;N*"AILC? >? L;SIHH?G?HNM ?MN ?FIRVM; OMMXH @ IORPGE2 BN C1l
JFOM @ILN KO? F?MNQ?FIKIAH?’NE GFHNMIOCMKO CFM NL;P?LM?HN
MIHN ;LL " N*M J;L KO?FKO?M GCFFEBINRRIBAF;MOGCHCOG >?

CCC F?M L;SIHH?G % FNWMAHANGE; =IHMAKO?H=? > OH? > M
F ;NIG? MOCN? Y F; >*"MCHNAAL;NT Il ORVC £2 L@H NG=2? N NOH @ BLG P
(; J;LNC=0F? >? JBINIH >? B;ON? "KIHA®I? HN?<IQCMRE NC @ M
J;LNC=0OF? H?ONL? HIH =B;LA"?  2NXHH; BN NM M, Q0@ JCLFOM
=?FOC >?M L;SPNHZ?GRERAMKO?M G Y JFOMC?0OLM =?HNLCHOM >
=IGJIMAM > OH? ~J;CMM?O0L > ;0 GICHGIL :GL3R?>"RPHM I0; SIHHI
AE?2=NLIG;AHNRCRM?M;SIHH?G?HNM A;GG; LAMORBBPNINH NIODIC
=B;KO? L;>CICMINIJ? "G?NNIHANM>?M OSTIHHPGABRM? L:SIHH?
>0 MJ?=NL? > AGCMMCIH KOC FOC ?MN JLIJL?
(1% 1 # ) *(&$1*(!  $$
@CH > I<N?HCL >?M G?MOL?M KO ;FC NN O M =Bt HNNDOLFRF bHD 5L
KO;HNCN;NCP?M KO;HNCN” 2N =IH=MHNERNBNCFEFOHL >&8HW
A=B;HNCFFIHM MIHN JIMCNCIHHAM >:HM#OH (WMANBIEHRG? H
A:GG; ;S;HN OH? >CMN:H=? >? JLIJ;MBCLB CIGJH. N?WNNO=B 0N
HA=?MM;CL? JIOL KO;HNC@C?L F; NI>TA;ANE®CBH?ONS 6 M= (NI
>?MNLO=NCP? J?LG?NN;HN >? KOIHANE@ G NF;?H:N CPL=NN G RCAC

(? > N?=N?0L ?MN =I1GJIM” > OH M=KRENCOCFFN?DL ?N G HON O
(ILMKO OH JBINIH ?MN “"GCN J;L OH ;QFGP; FPIHNL2? MH =1MRR=|
M=CHNCEERON?OLPOCN? Y =?F; OH? CGJOFMCIH FEGNUH?®MEM ;
OH? JBINI="CIBOL? %OC P; NL;HM@ILG?L F? MCAH;AARROMGCH?O
PIHN ?HMOCN? 'NL? >CLCA"M P?2UMOE? We&XC JB LNOGIOFNT FRCx
AE?=NLI>?M Y "GCMMCIH M?=IH>;CH2;CL™”>N C N ;H;N& PFOM@CF7L= |
@CH;F > "F?=NLIHM 'H@CH CHE;TNLNIOEN®OHS MNICAKH] F X¥FP 5
J?LG?NN;HN >? PCMO;FCM?L F?M MJ?=NL?M IKN?HOM ?H N?G.



OB_M? +JB”A"FC; #!/0%*

:8FCo6 !! *490>2E:D2E:@7? 5 F?6 4KBFAGS56QC?BI@RP Y 622620 D B2 BXPE 644D >
D4:?E:==2E6FC 6? 4C:DE2= 56 &2! +5 F? EFF A AQ@® ® @H2E A& 562 EGE C

,FOMC?0OLM GI>_F?M >? >AN?=N?0LM _ARCGMN?MN ?MQ C ?FF ?&
=IGJIMCNCIH >0 M=CHNCFF;N?0OL BERQC>?0ND "N LT?? OLRA ; H@ KOOHA
=LCMN;F (? M=CHNCFF;N?0L JIEH'WMFRN NIHR;BR >9N22NZ,BIO
M=CHNCFF;N?OL CHILA;HCKO? *,% G L&NMN; PRPCM?M?JN BIL2C 2 R "}
F;P;HN;A? > ;PICL OH? G?CFF?0UANMIANEGEMCECINH CR BHTEP?SNCIHM |
s NN?CHN GICHM L;JC>?G?HN B;KORM>AR 22"MN?CGN QI M N OC FOOHC
? JFOM F; H;NOL? J ?R FCKOQN>R; NN MON > O1OL GNE MM C
F "=B;HNCFFIH ?R?L=?LIHN OH? GHN@RD2P=2"NO+NP Cl@ @@ € H
NL;HM@ILG?L F CHN?HMCN” >0 MCAHLFF>KR HCE<RPMM H? =210
> ?72@@7?=NO?L OH? =;FC<L;NCIH >?16BNOR; >NZCG NPO?L L? B CJ L=
L;>CICMINIJ? ?N MIH =;H;F M?M =;H;OR > "GCMMCIH

1H L;>CICMINIJ? J?ON JL"M?HN?L CHB | ©OOH-©MB?DAM?I O©OHLC N™M
FOC ?MN JLIJL? 2RIGUMPHNRCHN OH"GEOLY? (¢BIRI@CF > OH MJ’
I<N?HO JIOL OH L;>CICMINIJ? JLAMMHH MPDF >IHM NOH G@ d
L;>CICMINIJ? ( ?HL?ACMNL?G?HN 2FOMNIN?3NLL? VP ?7GNM? H
JIOL OH N?GJM CH>"@CHC (? N?GJIM ¥?2 =>IQIN;M?0L GIH? VHB ;JH
JLA>IGCH;HN JOCMKO? =7 KOC =;L,GN2RCINMCNOR? &2 MOG& 2 NP AF
;ONIOL >? F; G?MOL? KOC ?MN ?2FEM;BMMIEG PIC;AMC <D 1R H NB;!
"NL? ;FFIHAN ?N JFOM F CH=?LNCIN'GCOZT NN IE 21 N- ;= BG52GIH."X
KO OH? G?MOL? @C;<F? ;0L; OH? CHY¥?LNCN®MXY?BER ZINGJN ;A"
,IOCF ?N ;F

- 9 -;< 4 =61<H =<141;H- ,)6; 4- $A;8IB=: 6@3B)xL78)4+<s1=6ll<H :),17)+
H+0)6<14476



B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M

:8FC6 !! *AG4ECG6 5 O>:DD:@7? 5 F5 OA@2EC 22 P A @AEDSR OB BFQ@ ? M

?JOCM JFOM >7? s HM F?M L;>QECITNIB?M GTHNHOMGPR M
F?M JLI=?MMOM CGJFCKOMM >;HM F2MGMHQN?BA?VW ONEECM;
L;>CIHO=F*"C>?M >;HM F "NO>? >? N <O ;=Z2RGITH, NCMHG2R; QO E
<CIN; KOC ; =IHHO OH ?MMIL >;HM?MMQ 2FE?HM CEM 3,1
OMN;G;HN? OMMC L?NLIOP*M MIOM F ;JI?FFCNMCNLIH? >t7L
L;>CICMINIJ?M ?H *"=INIRC=IFIAC? OH GEPA; B C M3O?C R MRC? KO
GCFC?0 ?N M; HIOLLCNOL? ARBIAPCIGAOH N ["HH NL?2ACIMH. A 2F"; CL?

(?M ;P;HN;A?M >? F ONCFCM;NCIH G?MMHL>=CNCRICKIFPMCY
GOFNCJF?M JOCMKO? NION > ;<IL>MWN $MN\NMENEPH?BH?NLLP>CHFE
@;C<F?M KO;HNCN~ M >? G~N;OR @FF?2MN? 1 AMF 2@ @H. NH F IBVCMVIOW;
@IH> >?M 10) H;NOL?FF?G?HN JL"M?HNM MQ&B? HF? GCM? =7H
> ?RIMNLCG?HN;NCIHM Y >? @;C<F?HM HIHE2?BRLsREFAM B?ANRJIC
F ?HPCLIHHRGREHN ?N ;F )= IH;RP¥;?N?H> "A;F?G?HN JIM
KO;HNC@C=;NCIH CH>CPC>0?FF? > OM NI'tN ,\FOCP ™ ;@H=1IO0A ;M

L?MMQ?FF ?N ;F < , 0LAFOMN CF ?MN JIMMC<EF?
<Cl;==0GOF;NCIH J;L >C@@"L?HN?M PGCRAM #7PLMKHN; GIGHD;N
L;>CICMINIJ?M > OH G G? GALNMMWMIHN- >QINLFPRC&BEM JIOL "NC
MCGOFN;HA"G?HN F; <CI;==O0GOF;NCIGIMMMOGHN 2 | AN ;I5;CP,E'N NI LJ
JL?GC?L L;>CICMINIJ? JIOLL; "NL? ?20DINCHCMW?'=0HO LJFOH N= IGH\H C
HIOLLCNOL? ?F; J?LG?NNL; >? JIGPIKCIF > EMNEGRIO?2R E ? KRO?,
;==O0GOHOHE*X?HIOLLCNOL? !'H IONL? FILMKORCWM JFNCIN@ ; OAF ¢
>? >AN?=NCIH J?LG?NN?HN >? >CGCHOMG?@ | LON\N?GF?GINNN NF ? > H



OB_M? +JB”A"FC; #!/0%*

?RIMN,.CG?HNNEKOHMI?LG?N >? NL;P;CFF?L >;KIMN 28 ETHOENC
>?M ILA;JHCMG?M ONCFCMCKB;,FR ?NEIFPLIES G MH N ;"N-CIPROVANOQ ©HF ? N
 F < )= IH;F> ?NH®CH F ;H;FSM? L;JC>? ?2N JINNRCM? >?
> HM >?M ~"=B;HNCFFIHM J?LG?N F2ZHNLCIRCI|KK;MCRIHMGCNCNI
"=B;HNCFFIHMMQ?”®F ?N ;F

);FAL® NIOM F?M ;P;HN;A?M MOMG ?HNCINH FONWC FC2M GH G HWP N HL
MIHN LA FCM”A"?M MKL?G?HN >k Y F; >=2QUFR2XAONANCO>PM GEB
L_AF?G?HN;NCIH MNLC=N? ?N B;ON?MPHINIKNNRgF'COMG OOV "~/
JIMMA>;HN OH? ;=NCPCN” L;>CIl;=NCNITLH? >32?QAN>C|IM=-IMIARKC I
FILMKO OH F;<IL;NICL? H? =1GJILNDLU;MQ@QK® ?G NNO'LIC 2R LHN, €HWPI
F "=B?FF? =?FFOF;CL? IO GIF*"=ORNCLIMINI?PR?@IF?=NRO6F?M H

/5215/* /53 "6/.3 02A","#,&-&.4 &'"4$45A °
"6&% %5 34"#,&

;HM =?NN? NB_M? OH JL?GC?L NIGB;CEM 3HMCRIN? Y>CR
Y >0 =;>GCOG MN;<F? Y OH? @ILN® £[BFLHNY;NCFH?M dA2NL|
F 2HPCLIHE2@2HRNE?M 1<D?=NC@M JL?GC?LM >? =2 NN’MRRINLC
F? JLINI=IF? ?RJALCG?HN;F ?N M; 9@ *C\Yl; <O\F CXC* GO N I<?L P (
JLI=A>0L?M >? G;HCJOF;NCIH ?N >? GCMM 23 C;IMCxFN M\ ;G104 C
FIONCFCM;NCIH >|CMINIJ?M L;>Cl;=NC@M >? G"N;OR

:8FC6 !! (9@E@8C2A9:6D 5F 5:DARGPBEG?E:D 62FA62I B GEOEGD 6 FM4A B
5:DA@D:E:7 6lAOC:>6?E2= M 5C@:E6

(ILM >? =2?NN? JL?GC_L? ?RJIMNLCG?HNGNECNHFCHN” MQOP C"ROH
>CMJ;LCNCIHM LM"AOFC_L?M >? @?1MW ICHMFC N>£L;FEEQ MM %A GG
>? =LOMN;="M =L?P?NN?M 7=L?PEMOPAPF OBI G;;HHC <?NZ=M ¥
G,HA?HN F?0OLM =IHAH_L?M ? =IGJINN?G2MRLP?MMA B NHON? IFI

7:;9= 14 -;< 6H+-;;)1:- ,- 8774-: 4-5&-FU6/55+: 8H=+0y6<164:76 ;=..1,;)55-6< /
, )>71: =6- ,H<-+<176 78<15)4- ,- 4 % =<141;H



B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M

> ;==0GOF;NCIH > ?RJIMCNCIH J?H>;HN F,NMOAPRLLEMM AJGCIE>
=IGJILN?G?HN ?MN JLI<KFAG;NCKO? >CHNC IH? JVL? PMC I} % CLWM $O0
JLI@GCF > ;==0OGOF;NCIH >0 > J;L FKJRPC?* b CNW®IO’N.N ;OMHNM JA

CHA_L?HN >?M =IHAH_L?M =IHN,;GCH?M<CH?¥+50.G6G EFEPNC*HRM];C
NLIJBCKO? @CH >? MOJJLCG?L =7 ©@GEMNIOOP HNO)?HdNL ;R
NLIJBCKO? KOC ?HJFOM ?MN HIH=s FHFMNMH B 2IN AHAM G HSNOLROO)
;ONL?M J?H>;HN F? N?GJIM >?M ?RIPE=GETHKN,NGCIH M ™ J 2L, NCH
L?MJ?=N?L JFOMC?OLM =LCN_L?WIRCMWMW>Y EG"&,BlR JOEHWI H ~
>?P;CN J?LG?NNL? C >|;MMOL?L KO2; FNMMOMN;G &;Q ?INR SVAI'CH'HN
A=B;HNCFFIHH;A? L;JC>? ?N @;=CECMROAGGAL2IHNCECH; RC G-
>|?RJIMCNCIH >0 NL;P;CFF?0L ;OR?IM>KIANIOGHAM >PNCCELHN GG
>A=B?N ?HMOCN?

?0R MIFONCIHM IHN AN” JLIJIMA?M QN ?WP? WA=\ >C HM GHLGJI
Y L;CMIH > OH CH>CPC>0 J;L NO<TPTNY CT-\@ARAELLREFEL >?M J

:8FC6 !! (9@E@8C2A9:6D 56D 5:INR@®CE=8D A8:2=>@ E 6 b DE 6-D@& DHC 2 @EF €
56D @C827?:D>6D A2C DJDEP>6 56 EFe3B A EFSH6 MMBREEIE6@F 56 A2

JL_M JFOMC?0OLM ?MM;CM CF M ?8Q0 ;P?M"KOGBFM >CMJIINLC?
J?L=?L F?M NO<?M ~N;CN NLIJ ALIMKDOEMKOG ?F3IMW K, AGCILL? "
?N M|*=B;JJ?L >? F?0L FIA? 'H LAPNHEBHA NO FBRFCMI1IMENCNOCN
A;GG;L?M M*J;L*"M Y =IH>CNCIH KO™M™ B;?B|DM ?>CL F> 2(Mj G/ C M HA\
> OH? B;ON?OL >? =G JOCMKO? FRAM BJCBG ;L. HV NN F? 6,152
>? F 72,0 (? >?MCAH @QCH;F >?M JGHICCM. M H>CRGCEM? F FPRITMN
NION ?H ;MMOL;HN OH? <IHH? BIGIAANMCNINGI?LN @ CT B HMM F?
'H L?P;H=B? OH CH=IHPA"HC?HN G;DTBPHN?NE€THMSIMNM "&D 7 H'\
MOL@;=? >[;>MILINCIH >?M =IHN;GCMH;ENMVOCH N | MK G & B!



OB_M? +JB”A"FC; #!/0%*

=IH=?HNL;NCIH ?H L;>CICMINIJ? >;HM=PHWNL2;0R H@CH-PHNM B C
JFOM =IHMN;HN? JIMMC<EF?

:8FC6 !! (9@E@8C2A9:6 5 F? 5:DA@@EAZCBE:AR?EACDH 2@ >ACE2Z?E2E
?M D?OR >7? J;HC?LM >C@@"~“CAONNM 9N NCFC® "M JKOLM C
L;>CICMINIJ? ;@CH > "PCN?L >?M MIHN>GICCIM NNOU®PM =RNC K C?
> ;==0GOF;NCIH ?N >? >*JOL;NCIHS;@8 H >M1PCNRPLMK D;? EITOW
JB;M? > ;==OGOF;NCIH H? M? >*MIL®2HNNC*HHM F ?;0 ?H JB;M?

:8FC6 !! (9@E@8C2A9:6 5F AC@46BREBCR?F 62556 . bFRC:H2E: @7 HHMD



B;JCNL? %% IGJFAG?HN >? );N~"LC?F )ANBI>?M

> " 2&%)&2%)& &, "2(&.4 0&2%5

O =I0OLM >? F; NB_M? F ;LA?HN A G? "MCIN1LE@?KHA?"N? "NCON
?J?H>;HN F?M ?RJMLCG?HN;NCIHM ;PPM NL_AMIHN QWITOFP7HIN
=IH=?HNL;NCIHM > A >;HM F ?;0 MHNILAN ?R"t CDAON'LL?M NN @ *
;<M?H=? > A >,HM F; JFOJ;LN >?MQANE€BAL® |J1L MIEMDKON >
;ONL?M <A=B?LM F; =IH=?HNL;NCIHIMNNGN N;INCNMN @ICH/, AVPOR @

,FOMC?0LM JCMN?M |IHN AN~ ;H;FSMA?W?NNQOLBA=NGUILAMHHLCN
=IH=?HNL;NCIHM ?HNL? F?M < "=BMMN/FPG\CO/7?M MIBSILMBHM 7
>? F A>HMF?M >SC@Q@"L?HN?M ;M MIQBICCHIWM FO?NICHCMHA RMGIQ HY
;O HCP?;0 >0 =IGJ;LNCG?HN ?;0 CNMO??F JA?GCAN_ UR""BEIICN
MIOL=? >;HM F; MIFONCIH >? >CFOGRNUMIK"GBR2EN HRRLFKG "M €5 CH.X%
JILN? MOL F? @;CN KO? F A M? MMANCEN MOWIIFLM?H LNC MM>A I;
<N"=B?LM

(;; MJA»=C;NCIH >? F A >;HM F?M >C@R®LLCTHW?M =ML FFON € | I\
L;>CIM=IFIAC? >0 (%&BPMFE?H? >CMJIMPNM M 2> @HWANLO BN > [ <)
>? F; MJ*"=C;NCIH >?M G~N,;OR ?J 7?7 HN;BLNV OM 2 G COKVH ;M HC
JLI<;<F? > ;ON;HN JFOM KO?F A >MNOQ@KEHOFPIG2H M IG?, DG OF
?HPCLIHH?G?HNM >0OF];KOC=IF?M ENC@ @ ?PINMKO?®IN TMN G'LN
@ILG? CIHCKO? KOC ; N?H>;H=? Y MONLUBNMFCRPM ?M?EO>;P H-
G;NC_L? ILAJHCKQHECGECIMMDIBGN=2? ?N ;FGIH

(? J$ ;=C>? CH@LRBPOL=Y ?N>2? FCOGUFONC?THKG?LP A S ?MN .
M; @ILG? CIHCKO?IMNHN A ?000CFEZRC?H;0 =IOLM >?M ?RJ
JIMM_>? OH J$ >? IHNL? >?2M J$H=? '/NM? EIGIFE? RPICLPR 2
JLAM?HNM >;HM F? GCFC?0 CH>OCM;HNH@HLBNHATFC?AHRO B2 |
JLA=CJCN?L >;HM EP2IMHC?QRFNIBOHPMICH =IHNL;CL?G?HN ;0 >
PIHN G;DILCN;CL?G?HN M? L?NL6BPPUM MPOIMGQ@FICEOR>>0F];K(
CIHCKO? FC<L? >;HM F ?;0 L?JL"M?HNP?GOCHIMH>?HN >T @ QA
> ONCFCM?L =2?N !0) FILM > ?RJIMLCRITHN> B G INHIKOQPH ;(HNF 2=H? 2
yFGIH



OB_M? +JB”A"FC; #!/0%*

+23=62F !!

*AO4: BES5@?D5E6D 5:770C67?ED 4@>A2CE:>ATHDATHOE >@=2 6

C6=2E:G6 56 492BF6 4@>A2CE:>67FE 6E DALDHGEE D@23 :2db BB 20°2CHS D

#18 &1 [ - (o S (& #(%) ") (| s (#
g g $ $H("( & #+ " (-
) AIS 418 ) ' #!?#.(--#& )+! "/03#" %) . #< &(-& v
#I$S o+ ' #H& "# 1-( %) sy %)'. Wy '
HE&ES( H" ( gt S&HT " v . e
(.& & (T #EL T H) ?%#(5 (# ti.& s
y'$ o # #$&- $ ((H" * & #) ! ' .
# $&- $ ((#" * & #" ( $s#CTC & )
".& # & "y #1-(& (|- oy
Lo HE&S( HT (- v B $ SH("( & #+ (' " (- )
ner

?M N?MNM JL";F;<F?M >? =IHN;GCHNN™M F N > 2 GHK OI'HM G7M @~
AASE?G?HN ANM 2@ @7=NO""M ;0 =I02M 2RG2M?N LFE P <CR; >2 ONGBC
F A J;L F; PIC? NLIJBCKO? (?M @2NVWCRMNOMHGILMN RN AP N N ==
MO@@CM;GG?HN > A JIOL I<KN?HCL ?ATNMOT RN OMM CGOC HNC I
A;GG;L?M MO@@CM;HN? JIOL ;=KO?LNMDIOHR?M FPN2I= NPO; <™ ?
F?M =BCLIHIG?M H IHN J;M ;==OGOE~ANEM?? > GHN'E PICN K
J;L F?M A;GG;L?M JOCMM? "NL? KO ;BISNICMBC WP ? ML "I C MCNG I HHNN
JLI<;<F? ;@CH > ?RJFCKO?L =? JB"HIB,_M3"ECPICCHN >D R ?J GIK
F?M GCFC?0OR >0ENKOZ=FF ?2AMH KX @ ;U HRCAMTMIIHC<F? JIOL
ILALHCMG?M



$ #

I B0

#Il




OB_M? +JB”A"FC; #!/0%*

# l% 1 ] & I ll! lll* 11} !.l
II!II I ( I |1} # %l !l& (
#% () L# 4 %
2A"-#5,&

(?M LAMOFN;NM JLA"M?HN"*"M C=C MPHNM- PI®RC*:OHGL7HENC 9dH N;JICF

?N CHNCNOFM t+H? ;H> GOFNC =IBRCHMGRH NN S\IIRVCN ;I HE(
ILA;HINLIJCMG ;H>1 @2; %?2Q Hlo&F, ; "N” =IH]O =IGG? OH? JL?0OP?
Y >GIHNL?L KO? HIOM JIOPIHM KO ;RBRCXX@®@ "N HN M" F EM571
GAN;FFCKO?M >;HM F?M ILA;H?M P?OAHGAGNCEN CHP?LNA<LA M?|

(1<D?=NC@ >? =?NN??NNOSJ ;2N P?>SH=IGTILO0GOF;NCIH 2N |
>0 > ?N >0 $A >;HM F?M ILA:H?M >? M RAGRLIMINM YM>RNG G
>CMMIOM P? GAID p  >®PA$A JOCM GCM ?H ?;0 JLIJL
>AJOL:NCIH v =B:KO? DIOL > "=B:HOGOFLNIEIAN??N: B/ F2 JXBL M
ILA;H?M =:?=: =2JB;FIH CHN?MMCHL?NM NCIMMOMWMEZME]HNH; |



#1 (" # # S # | B9 #" # !

02("*$ ,8
#01'+ (;=107? (;<;LNB? O IKO?LS ) ?HBIRG?? N (#;LE=2LC; (
#?2@@;L> + (1J?M +H? ;H> GEOENETNEIEG G;II5NG CHM M N R

G?N;FM ILA;HINLIJCMG H> 14@ W22 TAPCLIH % H N
+ % D ?7HPCHN

213+7? (**3120°?

(21 + 0/3 ,21
(? =;>GCOG > 10 F? G?L=0L? S$AA;HPN" XKOAHGB@RZM &, HM |

?RJIMAM J;L PIC? >CMMION?

(?M J;L;G_NL?M =CHANCKO?M > ;==O0OQOF?NANEG?M 3?L >CHQ
; S?MC?HH? =1I0JF*? Y >?M GI>_F?M NIRC=1 =CHANCKO?M O0'

(? >?P?HCL >?M GAN;OR >;HM F?M ;oC RL@P 2R MNP |G 18> HF?W ; 07
GOFNC =IGJ;LNCG?HNM

(?M GI>_R*M! G- /1'"*#+00NBLMB*#%* EB;KO? ILA;H? >IHH?HN OF
LAMOFN;N JIOL F? $A KO? F?M GI>_;HN QHPFGCIIE>2 UG H;* ;MGG 2>HPN
F?M OHM J;L L;JJILN ;OR ;ONL?M JIOL =7 G~ N;F

F CHP?LM? JIOL F?*2)1F?2M-G/I>*#ROUODN2M1L +8*#NUOM F?M
ILA;H?M >IHH?HN OH G?CFF?0L LAMPYFN?NF GHNYIM NN H? B HRVO |
)] ==0OGOF;NCIH CMNLC<ONCIH )"N?<#RQOWWN;EIH ?N VFCG



OB_M? +JB”A"FC; #!/0%*

213+? #$ * 02("*$ $, %0 ,= (1
( ONCFCM;NCIH > CHP?LNA<L"M > 220N PCO'P2 RIIXAIL ?F> 29 01N L]

>A=?HHC?M G:CM J?0 >? =BIM?M MNH® E HHIO=2M MIO N GEIHV >L 2
2RN?LH? >?M GAN;OR ?N F?0L <CI>AC,MRMC <O Gl >F P ] PRIC =
0' GIHI 10 GOFNC =IGJ;LNCG?HNM GPHN ;HAM>D OCEG!; BOIE MLV
=IGG?HN OH =IHN:GCH:HN ?MN <Cl;==O®PENT.® >MHM?G N A LA
>SAP?2FI1JJ?L >?M ;JJLI=B?M >? GI>"FCIMHNCMM ; @=CHI >=|B2RCH
>SH;GCKO? >? F ;==0GOF;NCIH ?N >0 2L200UHC B A O ;. MGFOMIG] L
>?M A:GG;L?M ?M%.Z2GHRMN~A 2RIIMAM Y >?M GAN;OR >CMM
>? > 10 p  >@MA FILM > OH? JB;M? > ;==OGOF MTHN >?
JIOL F? > ?N F? $A BRINN?"N/?ROCIPRW2IB:2 OMIOLBNCIH >OL;HN
F?M A;GG;L?M IHN AN~ JF;="M ?H ?;GCHAIL ¥ >€ @\EN" LY? HGIIM? JH |
>?M A;GG;L?M IHN AN~ A=B:HNCFFIHHAMA2Bl;F PHD L 01 HIN. ANHNTOM =
L?MN;HNM [HN ANA MAJ:LAM F?M OHM NN ;8 NLSWAM LI 5L.C 86 M X
(?M LAMOFN;NM HIOM IHN J?LGE.N2>2N:H 1K ? LIEC H? LOWOWC C@ @
KO? F; GI®RF?*./1.5G"CM(B "FCGCH? JFOM L;JC>?G?HRNN CC F?
SAJOL?HN F? JEOM >? > ?H N?LG?M:>2N=FHEC PN~ M:NNCH HWD M+ P
> 10 F? $A ?NCCC F? GI>_F? 0' GIHILNIGH?HNCIT OH N 2 MR FNR;
F? GI> F?0' GOFNC =IGJ;LNCG?HNM OR. 6PHHOMMG2T FF ? O1G: DK
OH NL;HM@?LN >SH:GCKO? >0 > ?HNL? F?M ILA;H?M

-21 "*?1
GJBCJI>?M

%H@"L?H=? <:SAMC?HH?
'>GCOG

)?2L=0L?
+LA;HINLIJCMG?

)I>_ F? NIRC=I=CHANCKO?



'8 #

I# # #"

I $%




0OB_M? +JBA"FC; #!/0%*




'8 #

I# # #"

I $%




0OB_M? +JBA"FC; #!/0%*




'8 #

I# # #"

I $%




0OB_M? +JBA"FC; #!/0%*




'8 #

I# # #"

I $%




0OB_M? +JBA"FC; #!/0%*




'8 #

I# # #"

I $%




OB_M? +JB”A"FC; #!/0%*

,%-0+ 2(-,1 "-+.*?+%,2 (0$%1 11-"(?%$1 < 3..02¢{%% D31
# 2

+23=6 * 92C24EG6C:DE:4D @7 H2E®L€D HIHEGC 7/(aiCC EDB4 B PAGCQ B 6@ E [A 9 BIL
2?75 7@C E96 56AFC2E: @7 A@ADEI® HE6ARCIH-@27A92D6 @7 5

$$ . +) [-# &

# ) '& + * %!
$#,% %!
"$)H#H O B!

1& *#,% | %!
#+) + * %!

"+ **H 00 0!
#e# #0 !
"H#,% % !

,$ + %!




#1 (" # # $# I B0 #" # ' !

:8FC6 * IA6C:>6?E2= AD2R9GI96B86?E:?8 @7 B96 BECAGLR2>AZE?&E E:>6DE |
5FC:?8 E96 244F>FDEIDSRO2E6@E @7 E96 24H5RIB=-2B.@ ?8AD2D 65 2 ED
5 EE2?5 EC6 D2>A=:?8 E:>6DEG6AD 5FC:?8 EDGESG6AF@ERQPFEQED@
6lA6C:>6?E B2JD 7@C 8 27?5 52JD 7@C 5



0OB_M? +JB FC,; #!/0%*

:8FC6 * :DD64E:@? DEG6AD 46PRE2@@ E 9® BRLTLRIE : @9 @O0R » EDDH 35 @
7C@> FC@QDb@>6 42642 D6A2C2E: @? BGCEI6E9CFCP@P@MEC R ?5DBEBD EE?
235@>67? E9@C2I 42642 ?E6DEGC?B:?:?FC@D@>6



#1 (" # # S # | B9 #" T !

% &$' (*$ %N* $& #)

M =IH@CLG?> <S NB? =IH=?HNL;NCIAM NGB, \MOL?P=>?E8NLQNXC?TH
CM =IHMN;HN >0OLCHA NB? ?RJ?LCGPHN MH <PHM?K®NEAE
MIFP?>

@ s @ 5 9BED D J* K
—@@ &' (:N>—@O@ & 9BEC J K
QB?L?CM NB? A:GG:;LC>M| CHCNC:F CHN?INHNB2IKH2RENHMN-CA

?RJ?LCG?HN

THFL &S (*S %*) $& #

O0B? =IGJF?N? GI>?F =IHMCMNM 1@ ?KIMNCIHNML>H;LS @CL@
;==0GOF;NCIH JB;M? [IH? @IL ?;=B ILA@QHL NBW®M >PJONL;NLCIH;
'KM /NI /



OB_M? +JB”A"FC; #!/0%*

#III

n ma * #
& !'$

" I # & !$

#_n lll% 1 #n&

#1

&(% "

%) % % ")
% ) ' % % ")
%)t % % ")
#% )" % % ")
%) % % ")
#% )% % ")

+
+

o+ o+ 4+

"% ) % % ")
% ) ' % % ")
"% ) % % ")
% )" % % ")




#1 (" # # S # | B9 #" T !

+23=6 * %62DFC65 425>:F> 4@746?ECRQE: @DD6SAB2G®2?DC 6® B2 RBAG5?
2?5 H6:89ED @7 E96D6 2?72=JK65 DB24A=@LX 827 8EBI7TCo@E E2& E50HEHR € H

# u# n # ||||$ "

&

#1 #
%

%

%

%

%

%

%




OB_M? +JB”A"FC; #!/0%*

+23=6 * %62DFC65 >6C4FCJ 4@7?467R@O25: DD ®O4E: g2>D 2385 B2P28>28>625C
H6:89ED @7 E96D6 2?2=JK65 D2>A®D82? 8XHJ7 CE BXE €50 E@ HR:8PD |

! # $ #% # S HHEW #
# 1

$" $

( &
$  # | #

$" $

( &
$  # 1 #

$" $

( &
$  # | #

$" $

( &
$  # 1 #

$" $

( &
$  # | #

$" $

( &
$  # 1 #

$" $

( &
$  # 1 #

$" $

( &




#1 (" # # $ # | B0 #" #
20{@) (b) 2% (c)
1.5
e 0.15-
P
D 1.0
S 1.0 0-101
a
0.5- 0-57 0.05 '
0.01 ' \ 0.01 - J 0.001 ;
3 4 5 2 1 0 1 2 10 20 30 40
ku,1 ke,l 1
10.0{(d) 4{(e) (®
7.5 3 0.10
=2
2 5.0 2
()
a 0.05-
2.5+ 11
28 30 32 34 36 25 -20 -15 -10 20 40 60
I(u,2 ke,2 2
(9) (h) (i)
3 2.0
7.5
> 1.5-
@ 50 2]
8 1.0
2.5 1'
0.5 '
0.01 ay WA o{ MEEENNEF ™ 0.0 ‘
16 1.8 20 22 24 5 4 3 -2 -1 I 2 3 &
ku,3 ke,3 3
G) 4(k) o
15+ 2.04
3.
= 159
g 10 .
8 1.01
54 1-
0.5-'
o ey e N—
20 22 24 3 -2 1 T 5 3
ku,4 ke,4 4
:8FC6 * J6AC6D6?E2E:@7? @7 AC:@9YE 826 SCPHEC22BPEA@DEGCLT7®BR4EF

@?6 4@>A2CE>6?E >@56= BD 2?62 7. CIEEGS5?BQH 22 @882?552
D64@7?5 =:?76 H:E9 5 6 2?5 7 7@X2H326420 (E%46CAH 2= EHEIHB3 =2 2?5 =
C6>2:7:?8 E:DDF6D



OB_M? +JB”A"FC; #!/0%*

+23=6 * (ODE6C:@C 4@CC6=2E:@?D<3@P15366?  E9BQAN2C2E6P&CTH <:
4264F> 7T@C 46A92=@7 2?5 : 7@65 BI>W?6?HU B@>PREED 67D BE.@D
U V8 5asC U V8 8 $

e




#1 (" # # S # BB # # !

51(a) ~~~~~~ Transition phase 51(b) ...... Transition phase
—— Median prediction —— Median prediction
4 - 95% credible limits 4 - 95% credible limits
g
HU’ 3
2.
b
= .
O.
1.00{(c) ~~~~~~ Transition phase 1.001(d) ~~~~~~ Transition phase
—— Median prediction . —— Median prediction
: - 95% credible limits /QE ‘‘‘‘‘‘‘‘‘‘ - 95% credible limits
T 075 0.75 O S T S
s e
g 0.504 ¥ e s . 0.50
=2 ° e ]
;E ol A e B e e e .
0.004 : 0.00
0 5 10 15 20 25 0 5 10 15 20 25
Time (days) Time (days)
:8FC6 * %62DFC65 5@ED 2?5 ACHD:4&650 DA®22ELC2E5@ 2D 6. 94 EFOG @
>@56= BD 2?5 7T@C 2 :?E6DES?HDCB8>22623 E.:DIBR6R=GR0O:?8 E
2?5 56AFC2E:@? 52JD A92D6&D5 BERRE 2EG®GCEHAES E:PH 3 Z@2MC

4@?46?EC2E:@?D @7 U V8 8 $



OB_M? +JB”A"FC; #!/0%*

+23=6 * (2C2>6E6CD @7 E96 +# >F=E: 4AQERREEXD?BD22®W5552EBFETE
D:>F=E2?6@FD=J AC:@CD >65:279B7?7B2C246E83D=<E& :2E6CG2=D +
< < <275 2C6 7:165 E@

( %) #!%") ($*0 (&0 ( %*!#) ( %*1#)

*( %* )*[%)
0p * )*|%) *(
%* )*1% )
%* )*1% )

%B*r )¥1% ) ' #&%)

H&%)  %* )*1% )
%t )% ) )l o+ )
YU+ ) %t )*1o )
%* )*106 )

HE&%)
)L +)




51(a) e Transition phase 51(b) e Transition phase
: —— Median prediction —— Median prediction
- 95% credible limits - 95% credible limits
44 4
5
©
— 3.
o
>
2
— 27
>
=)
1.
o.
0 5 10 15 20 25 0 5 10 15 20 25
1.001(c) ~~~~~~ Transition phase 1.00{(d) ~~~~~~ Transition phase
—— Median prediction o —— Median prediction
--- 95% credible limits } - 95% credible limits
H s
__ 0.751 : 0.75 &
s o
S i
- /S
o> S
S 0.501 0.50
3
=
=
=)
0.254 0.25
0.001 : 0.00 :
0 5 10 15 20 25 0 5 10 15 20 25
Time (days) Time (days)

:8FC6 * %62DFC65 5@ED 27?75 ACGHDIEGS 4@MA@ 46 E2X?B5E5@DRD66H EBC
4@>A2CE>6?ED >@56= :8FC6 2?75 622=46 *46A92=@HHRE5?6DCH>22?:7
82>>2C:5D 6lA@D65 E@ 5FCU?8 EY8 $AE2<6 52JD 2?75 DOAFC2E:(
D6A2C2E65 H:E9 E96 3=24< SQERESEDGCE:B22=—06 7567 7(CERDIHCER EG?ER ¢

A=@ED 4 5



OB_M? +JB”A"FC; #!/0%*

-,"*31(-,

'TH ONCFCM;HN >? @ILN?M =IH=?HNIMNGLHMJI?PLE*"NORRHEECM,
=IHN;GCH;RC3HHOM ;PIHM JO KO;HNC@C?L F?IO1HWWN M| HI=A HINIM N>

%.227N4>"N?LGCH?L KO?FM ILA;H?M ;==0QGNDG P NN RINGX MINAL??
F?M =;?2=; ?N F?M CHN?MNCHM MIROMFMMLA?GRMGRRORIAN O}
GI>_F? 0" F? JFOM J?LNCH?HN JIOL F?N$§HAN>OMWN KFQ?GH 1 1GH bG F;"
=IGJ;LNCG?HNM J?LG?N OH G?CFF?Q? ;® GOMWNRG ? HN MO®RI > 1 H ™
=IGJ;LNCG?HN MIC?HN =?20R KOC M ;BAMWCOANA_E? IKC? R MO
;ACMM?HN CH>72J?H>;GG?HN F?M OHMCY M QGNLE?, M C IHH =N KFKQ CA
=? GM"N;F ;FILM KO? F? G?CFF?0OL GOL F? 0> GOGINHIN =7 QAHL INgTIH
>?M CHN?MNCHM

? NL;P;CF ; "N” =IH]O =1GG? OH? JL?IGINL >? KOR=H IO MP CIND;F
KO;HNC@C?L ?N GI>*"FCM?L F? >2NP?HCEN>3A CQ@ @"°LCHH X MM" FL2,
J?NCN CHP?LNA<LA M?HNCH?FF? L7NN?7O0NOD>OMNRLORLHC ®IkE
=IGJ;LNCG?HNM 0" ?N JIOL M*"F?=NCLEN?E?FG GA6 RFRP?IN NG B HF
F?M ILA;H?M MCGOFN;HA"G?HN ;C>;HNB;EBMJdLWA;HIGILINLPL?
=FIH@QCLG? KO? F ILAHHGLIIE MG 2 CGROIPCNRCFB >T?PdH? ?MJ_=? C
> 72,0 >10%?222 PMN =IHNL;MN”*? M?FIH F "FAG?EPNF?NBICR 2N (
GI>_F? F? JFOM J;L=CGIHC?0OR ?MN G~N;F MJ*"=C@CKO?

?M LAMOFN;NM MIHN J;LNC=0FC_IE?2M1? HINA ;JP2MN CH7"IWIN M OJU OA
<CIG;LKO?0OLM >?M ?@@°?NM >? F; 2FHNIGVC H@\CH H> 3 IO1ACCR HF
Y F?@@7?N GI>_F?M NIRC=1 =CH”"NGXCNMM HMFRPGENEN?P;LIG C RIDN
AN;JI?M > ;GAFCIL;NCIH ?H C CHN/MSOINHANMFNR UMM OHVE B CHP M P PV
=IGIJN? N?HO >? F?0L =IHN;=N >CUIMENKP?? =% P XOAFICg?F>? =|;HHN/; C
)!?N F? >?P?HCL)=?NM G>N?Q@RFCC F; GCM? ?H JF;=? > ?RJ"I
>?M =IH=?HNL;NCIHM J?LNCH?HN?M 3OOHAV PH®K CIHOHLM Z1P N |
>? HA (?H ONCFCM;HN >?M N?=BHCKO?MCJEUM IM?MMCX FG\N ;
L?MMQ?FF ?N ;F ;o (PHN=RGI MN?2ZRN?HMCIH >? =?2NN? G/AN
N?FM KO? F? TCH= 6H J?LG?NN;HNBSHWPCIFGAOKOMMH?HNE? A
?MM?HNC?FM > ?N $A ?N OH G "N?7M HLHA ;MMM 2>HN 8 ?GG pLH 0N
JIOL "NL? =IHNL;MN~*? ;O HCP?;0 >? F ILA;HCMG? ?HNC?L



$

#)1

#

#

4 (#

#1

#




OB_M? +JB”A"FC; #!/0%*

# % % 1"'%"# & KL
YL % & L (* o+ 0%  *H
& "I "0 M1 1) 0"l 1t & #
&&" (" (Y (% % && !
( . | TLO1TOp ML kg
2A"-#5,&

JL_M ;PICL 2@@?=NO” OH? JL?GC_L2FPRYNQES &HNNKRCHHH =PM
> ?RIJIIMCNCIH HIH ?HPCLIHH?G?HN;F2?JNS>PNFNM 2ACK ?>?HI T
JLINI=IF? ?RIMLCG?HN;F ?N >?M GI>_G?NNM GBtUDCNLG GPINLC =
A"N;J?M MOCP;HN?M JLAM?HN"? > PORHEBRICOR P2?NLCOM> ?H ;
?N CC LMJIH>L? Y >?20R HIOP?FF?MHKNOR ®MNN C FH4 K& ?MNOP NN C-@ &

,L?2GC_L?G?HN =IH=?LH;HN F?M P?LLIOMM;H:FIENIZK ORI =NCGE
B:JCNL? %% % F?M >?0R AL:H>M P4DY >NG@M M2HNL=RQIDM IS
2HPCLIHH?G?HN;F?G?HN J?LNCH?HMN?NC RN O™ MAMN?HNMM@C
F?M GAN:OR ?:0=10J > ANO>?M L?NHNOP@® ?=NOM?M: ¥ CN:
=IH=?HNL;NCIHM KOC H? MIHN J:M @HE2MGZHWC LFPNIL IMCP P NI
L?NLIOPA?M >;HM F ?HPCLIHH?G?HNJ?LBRNON2HNVP;G? NNOD2®IL
OH? PO? I<D?=NCP? >?M G~A=:HCMG?M >P >2IN GCHN? ¥ R= JHD=C?MIK
F?M G~A=:HCMG?M >? L"AOF;NCIH ?NN£? S?MON@CHM?MI B GIGOR
JBAHIG_H?M >? M;NOL:NCIH ;HM F GNOF:RCIHM I IN PRIQVEDMC M-
>0 >?P?HCL >?M GAN;OR :0 HCP?;0 NAM ULARGICM 2O NOG G =U#
F? > 2N F? $A B:JCNL? %% % ?MN?3CHWIIHIC <PNN2HM 6> FC NN
Y OH? @ILN? =IH=?HNL;NCIH > ?RHINICINCFEMN? > OHqAICH
?2HPCLIHH?G?HN;F MC F; G;DILCNAH 2N @ DN MM RID 2CI@& @1H ¥
=IH=?HNL:;NCIH ?H > G?MOL”? >;HM BAM (?GROHL?M :FR=_>?
)= IH;F> 2N ;F(; >?20RC_G? @;C<F?MM? >? =?NNKN KXGCFR™M *
<L;H=BC?M H IHN J:M AN/~ MAJ;LA?2MI CPNH M CMM-O M | §2 RN ; BN
=IGJ;LNCG?HN +L F?M <L;H=BC?M MdHNG 2 IFHHD ANMG SBRTMF ?2M O
OH ILA;H? LAACMM:B#R EPHMI GN= >H OWGEHEMIAS PN CRHIL?GC _L?

PO? ?FF?M >?PL;C?HN >IH= ;PICL OIMQYF?)CG2N N5HN; ©RHM FC
>IH= 2MM?HNC?F >? F?2M MAJ;L?L N?M? NFOMIMOHVE EQMNSHNM F@ R
GIHI ?N GOFNC =1GJ;LNCG@-HMMUSBGIOLN> KN 2?2 LGCH?QL LgF? >;H)



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

IGG? JLAM?HNAM JLA=">?GG?HN B;JCMWUNWBAM F?00G1'ONOR ; NIC I
OH? KO;HNC@C=;NCIH JFOM JLA"=CNRPKGN EPHH RPEBM CR®? &"
;==?MMC<F? F? NL;P;CF Y >? @;C<F2MW,;=IHMMNIC;NCNH M 2> @ RN
@;C<F?M KO;HNCN~"AM >? GA"N;OR >PM =N BRICNKLR @CL GO\
HIOM JIOPCIHM NL;P;CFF?L Y >7? @HCTH?WO sHNE€HO!;lE N CIILHW C
GAN;OR JLAM?HNM >;HM F?M ILA;HGML? N ¥ 2ANHOM 3 H PO €;HHv
AN=B;HNCFFIH ? >?LHC?L JICHN J?EGECNH G ;KM 7NA FF2NG NP B M,
N?GJIJM >? JLAF_P?G?HN ;0 =IOLM >?AW° IJCCH@”RIPHICTGWHR ; M ? NI
> ;FF?L DOMKO Y DIOLM >? >7JCOHNNC IFH? WMl O E G-V M2 $12KDRVI=*H -

(; F?2P~r? >2 =2?2M P?LLIOM ;H;FSNCK®O2MWMCEHHMC UM N?CGE?¥ A 1L? HN
@;C<F?M KO;HNCN~” M >? > ?N >? 63’ NCHNNPLHHAOR MG MC HPMLINL
A;GG;L? S =IGJLCM M?M <L;H=BC?M > 7N=0GRIKONCIHFIN A > 2
?H =IH=?HNL;NCIHM ?HPCLIHH?G?HN;F?M gA (

? JFOM M;=B;HN Y F; PO? >? F; FCNVMNE'LVMN CLH N G? M ?CE £ N
=;J;<F?M >? @ILN?G?HN L "AOF?L F?WNNQNMKRHN MIW?HREAF
=IGJILN?G?HN >? =?NN? =;N"AILC? >? GOR;OCRHH@NVH,;=>KOE
JLA=~">?GG?HN

(? JL?GC?L I<D?=NCG® AB5CCNNT QMIME? %PGJ;L2L F?M JLI=?MNM
?N F?M GA"=;HCMG?M >? L"AOF;NCIH6H? 2R CRH GNIM; O R MO H N?Q/PN
2@@?N >;HM F? B;JCNL? JLA"=">PHHNOHB;ACMNTZTWPPN OOH2?PC
IHN "N~ "N;<FCM JIOL F? > ?N >0 $AIHNPIN >PROR?FN; HNM; =B M
ILA;HCMG?M PCP;HNM JIMM_>?HN >?2WM ®OR ;HVCWGEPNVC2EM"E6GF
>? =1GJ;L?L F?M JLI=?MMOM )! ?N F™M 2RAPRHL R MM GINNCQRM? Md
=IGJL?H>L? F CH@QFO?H=1C 0 IH,L>6AHNFAM MR IBRE ?FFFCK O ? MC
J;L FILA;HCMG? C=C F? A;GG;L? JIFONL =N F 2?2 RIAM "M G5 HLIA M 1
=IH>CNCIHM AAHAL;F?M KO? =?FF?MMWIGQANMYJ L K> >CCOMMHIND M B ;.
MICN Y >BE&H(>CMMIOM J?LG?NN;HN >? NL;P;MNENTUH >TM>£P
?HPCLIHH?G?HN;F?>?C 210 HWBA?(6H ?H "KOCP;F?HN MN;<F?
>|?RJIMCNCIH >|OH? >0L"? >? DICILNGOLYNCIMOCRX ™M IH GHRE N
> ? DIOLM vJFOMC?O0OLM J;M >? N?2IGOMM PANMFA CA.G/4 UR M ; HPW
JIOL "NL? ;H7ZFSMWLIJEANLC? (?MIBH N RAHANMO CNNP? FNDNR MPGE? M 2|
>SC@Q@"L?HNM ILA;H?M ?N F?M >?0R?GNNAHR FKP?OH >C'ROEON
<Cl=IH=?HNL;NCIH >?M >?0R !10) J;L@M=CE J2IBPIONGIH LAF



OB_M? +JB”A"FC; #!/0%*

GAN;OR J;L L;JJILN Y F ILA;HCMG? =2HONGXE; NCOH >2CGH2NO RO
?MNCG;HN F? N;OR >?N=>0GCK5 g NBIEKOER ILA;H? CH>?"J?7H> ;¢
OHM >?M ;ONL?M J;L ;DOMN?G?HN >MAIMBEN ;BI'MOMIHNG JLIMW
F? M?=IH> J;JC?L JO<FC” >;HM 'HPCLIGBNEBNOF/IEFOAN;E H.
;==0OGOF;NCIH 1@ =;>GCOG ;H> TCH= CH?”#;RILHOGWw HENIMFMA SL O &
G?N;F =IH=?HNL;NCIHM u

(? M?=1H> I<D?=NC@ M=C?HNC @ CKO|2NC>€? =B Q CINCLP?? ; O L>N2Qv
FICH@QFO?H=? >? F;, =IH=?HNL;NCIH >|2RIJIMEACTI H 2K GI;;=GOG
CC =CHANCKO?M >|;==0GOF;NCIH RNLAMT\NG CPHANNCRPHM EBCGC N £
A?MNCIH AFI<;F? >0 > ,IOL =7F; 3PN, GG LITAOWGAHZIMHMNIN; N
>CMMIOM >|IL>L? ?HPCLIHH?G?HNILEFRMHC?M J;L ;BNON?HA (>
=IH=?HNL;NCIB» @CR? >RPIMQL F?M >?0R =IH=?HNL;NCIHM F?NM\
JB;M? >|?RJIMCNCIH >|OH? >0L"? >2M?D*0Q LM J;,OLNN CNMIKD GPC ?
DIOLM JIOL F; =IH=?HNL;NCIH F;>2FRRMCEMCFPM Ay GEOLWTOI?
>CMMA"KO*"M ?N F?OLM ILA;H?M L"M032NLVMGINOLLC ™ N L(? MH> FIS WM
JIOL =B;KO? ILA;H? IHN ?HMOCN? ~AN2?HINGLI;NCPNMM? BNLRJI AV G
> "P;FO?L MC F; =IH=?HNL;NCIH > QORJ*M GNCC+HHE ANLQRIE+A °
ILA;H? J;L =;F=0OF >? F?0LM "L?ZMIEPNCKH® B "NCORFJI=EIBJKR
J;L L;JJILN Y F ILA;HCMG? ?HNC?LGOECNC RP M ?MC HIEA;GHKRM? PIH:
F?0LM N;OR > ;==2NG® P ACG BCHHRNVAIMTH>EGG?HN F?M OHM >?M
GI>_F?M 0" GIHI =IGJ;LNCG?HN ?G<IcN"M CHW LM F ?2CM MBC* ;¢
A"=B;HA?M CHN?L ILA;H?M ?H > J;L F GGBRCG2HN;NAHG 2H NG
MAF?=NCIH >0 GI>_F? F? JFOM J;Ls508IHIG=CRINK ONOC MH VD G PIMI
F?M ILA;H?M JLCM MCGOFN;HAG?HN RB8IHIGINRIIMONCEB;KQM
MIHN JLAM?HN*M >;HM F? NLICMC_Q\BJ;3R3LM TIHN € NHGFP'H N K
>CMMIFP?> =;>GCOG IH CNM ILA;HINLICEGMG14RPRQ2I1EACH?I
;=NO?FF?G?HN ?H L"PCMCIH >;HM 'HPCLIHG?HN %HN?LH;NCII



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

'15&.%3& %5 $"2"$4@2& &33&.4*&O"BAA %&S
#*/"$$5-5,"4*/. %&3 /2(".&3 ,&523 4/82$%&B. AL
-A4"58 $)&: ,& ("--"2& &8&-0,&3 %5 % &4 %5

02("*$ ,8

#01'+ (1J?M ?2FILG? * #;LH?2LI ( HONB®@ ; 10> + (+=IO;H
MJ?=C@C= ;==OGOF;NCIH @ =;>GCOG?’RIPMTPECHNI CH PCG IH G Ol
L?F?P;HN G?N;F =IH=?HNL;NCIHM 'HPCAHRJIFFFON +%

213+7? (**3120°?

(21 + 0/3 ,21
s L;G_NL?M =CHANCKO?MN> >2=00¢0FNMCHEB""BE J;L F; GI>"FCM

GIHI =IGJ;LNCG?HN
(?MNEE? MIHN MCAHC@C=;NCP?G?HN Z2ROMINMWIPHEBIHEBC® K

'H JB;M? >? >AJOL;NCIH F? > ?MNAARPHW?EMHWN KEGT GEGC HMHJIN
L;JC>?G?HN ?H B?0OL?M

O=0H? "FCGCH;NCIH >0 > ?MN G?MQO@CHOHEPIBOM? M?<%’
>? DIOLM

( CHN?MNCH ?MN F; PIC? >IGCH;HN?F*LM=0GCGPBF,;NIH ECN CI?T
;O 6H >CMMIOM >;HM F? GCFC?0O

213+?2 #$ * 02("*$ $, %0 ,= (1
( OH? >?M ;JJLI=B?M > ;GA"FCIL;NCPMH>2MFGYIN;;FOOR N=BIHT >F?? M; 1N

;KO;NCKO?M ?MN > "NO>C?L F?OLALN;BRNERHNKIMGR? M A MA;IHZH
; JIJLI=B? >SH;GCKO? J;L F; GCM? ?H JNCKO?MRI? LCF ?+HNO, T O H



OB_M? +JB”A"FC; #!/0%*

G"N;OR ;@CH > C>?HNC@C?L F?M=RT MMOMFILM ;HAM? KOO M | €
>?M GAN;OR =1GG? F? MNI=E;A? IO FIPREL?PNCHH==NGNOF *NOI*+
MI*"=C@CKO? > OH G~N;F HIH ?MM?HNC®H =>=B?TNF2 Q\HGG/

vy, 142 %.22Y142?M =IH=?HNL;NCIHM > ?RJIMCNCIHO?J?LNCF
?HPCLIHH?G?HN;F ,I0L =?F; >?M A NG G[DUDM MHW N 72RO M;>\C
;O > 10 ;0&H ;OR=IH=?HNL;NCIHM L?MJ?="NCPCRBE?HN MMNN <F ?H
> "NL?JF;="M >;HM >? F ?2;0 JLIJL? JBEOMDLM? w>S0O@ @CUMHNM
>? N?GIJM F?M ILA;H?M =C<F?M =BT2M =N B\; E MHWO NC HNVP IV; N Gl HY
?N F?M N?H20IOMH?K IHN "N KO;HNC@C"*?M J;L MJ?=NLIG"
NIRC=I=CHANCKO? 0' OH =IGJ;LNC&?FtT'NMC?2NHMN?2DOMBNKOD;L TH
>IHH~A"?M ILA;H? GAN;F ;@CH > "N;<ECR?FN N R ; b; G- =NOLFOF =ICEI'
N;OR > "FCGCH;NCIH >7?7 =B;KO? ILACHOGH *Mx BLVGV OFN ;"NOW K It
=IHNL;MN” >?M =IH=?HNL;NCIHM ?H GGAFENCDIHO® CH HBRLP; FJ]
ILA;H?M G;CM ~"A;F?G?HN ?HNL? F?MH=BORMG"N;;OR; "N O HCI"?NW
="JB;FIHM NCMMOM L?MN;HNM JUH=BTZ?M ?N-CIHNF MHIWMC HNC M|
JIOL F? 6H CC OH? "FCGCH;NCIH JHOMNFHNIMOEONIOM;;E?IMJ
HIN;GG?HN ;0 HCP?;0 >?M <L;H=BCCNM >MHM RL2MWNMNC ?FIHMN FH N
F; JB;M? >? >"JOL;NCIH >? DIOLM >FBIHMI KN 2@H 2 M 75 P R HNCL
NIOM F?M ILA;H?M ;JL_M B >? >"JOL,NCHN?”MNCCEC @ KA ; IGIF;
F ;<MILIJNCIH >0 > ?N >0 6H JL"M?HNNIHM M?ENCO ?MN2¥
F 2HPCLIHH?G?HN

-21 "*?1
GJBCJI>?M

)AN;OR

0;OR > ;==0O0GOF;NCIH
0;OR > "FCGCH;NCIH

)I> F? NIRC=I=CHANCKO?

%H@ANL?H=? ;SAMC?HH?



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

[% + O-#1'$'1 112%2) 1' + |$ | "*'2% $% (+3!1 &)W @3, 0#" 1,
B+3'/,+*#+1 ))6 [#)#3 +1 *#1 ) |, +1#+1/ 1',+0

01/ !1

+H? 1@ NB? <?MN ;JJLI;=B?M @IL CGRINFROHA N8 THVMTMNG=2 H
NI MNO>S NB?CL ILA;HINLIJCMG ;GIMHANBAR;HUMNBL+OAE [;H>IS
;JILI;=B5(ECH?NC= ?RJ?LCG?HNM |@ G?N;FNCN;ME QK QEANIEVH
JF;S ; E?S LIF? CH G?N;F L?AO0OF;NOBCM MNONSL;AGML, N R+406G
ILA;H MJ?=C@C= G?N;F ;==OGOF;NCHH? MM ?HNGE; P MAOWNH N C 6FH
?HPCLIHG?HN;FFS L?F?P;HN ?RJIMOL? C=IHz5 7RI % N2l HM, (
#;,GG;LC>M Q?L? ?RJIIM?>» I@6H L>>EVMFNI?F?> Q;N?L ;N ; =IH=?H
s H> HAMN;<F? ?KOCP;F?HN L?MJ?=NCP?FES@ I;lH> NBS®M JN
>SC@@?L?HN NCG? CHN?LP;FM NBFPMN;CAHANNYMNLHM CACFEM?
NCMMO?M Q?L? =IIRBA=NITNHINM Q?L? KO;HNC@C?> <S A;GG
=IGJ;LNG?HN NIRC=IECH?NC= 0' GI>APHs®M N CNNB>ILASH;S
>;N;M?N CH IL>?L NI ?MN;<FCMB 0'NJL;G?2N2IHWNL+N CLH’AM G €
J;NN?LH @ =IH=?HNL;NCIHM ;N NB? 2HS I@QCNEBEM;==0°GOK;N4d

=?JB;FIHM L?G;CHCHA NCMMO?M @CIFFM ;H=?CBN1MM C H2?M
NCMMO?M @IL 6H CC ; MFIQ?L ?FICASE N, NCMB1@C ; » ANSB CHH | 6B G |
NB? > =IH=?HNL;NCIH L?G;CH?> =IHMNCHN >, IM?HAQ BIBL??;M
=IH=?HNL;NCIHM >?=L?;M?> MB;LJFSX@L MNFCIHAJBMM 2@ ICTLC ;
l@ CHN?MNCH?M CH NB? OJN;E? I@Q?QNNFESIILRE?P; HN\> 6IH 5 RH

#64,/"0GJIBCJI>M )?N;F 1JN;E? L;N? IFCGEIBFNCIHSL?;MEC ;HO
Y%YH@?L?H="?

+1/,"211" +

*>NOL;FFS JL?M?W N LCCHVNB;H 2 ; LINNBIHBENLC OFAES ULAMTC M? >H> F?,=B
;L? J2LMCMN?HN ?F?G?HNM >0R?NMIMNDBPFEL?MIHF>?AL;>(€IFCH
0B?S =;H ;FMI <? CHNLI>O=?> CHNI ARG ONC,=REMCINVCNME M ©S E
;H> LOHI@@ @LIG NB? CH>OMNLC EFCU«PK«;HECBCC2QFNOL;



OB_M? +JB”A"FC; #!/0%*

?N ;F [1?AC;HNI ?N ;F 6B/KA=SPI<ILRBHAMMMHNC ; F
?MM?HNC;F ?F?G?HNM =;H <?=1G? NIRZIFFARTHI A N; HN BL HIIA
=IHN;GCH;NCIH NB?L? CM ; H??> GNB?UGC XHQQB2HMEOR; NTMI ;.
;H> NB?CL(?QL@P=RMNM ;F L GCLI ,,MNIBTEHEBF?2?N?LEIOM ?
L?MOFNCHA @LIG ;H ;=0ON? IL ; =BIFIBCM2IRAU<MDO ICH NHLG VNN, =V
GIF?=0F;L ;H> =?FFOF;L F?P?FM BIHAGsHF N LKA A CXEGIDN LOSNIC
>;G;A? QCNB @IL ?R;GJF? ; >?N?LICIILINCAR |@ABB® N;SNCIIME
P;=OIB@MWM;LN?F ?2N?AC;HNI;?N ?F?N?LCIOM 7@ @ ?CNHNWN 2 &L CN S
B;P? <??H L?JILN?> CH'IM?M?IMB 22AT= OI>MCRMWN [FIAC=;F ;H;FSM
MBIQH ;H CH=L?;M?> =?FF JLIFC@?IMBCCH> OMH NHB*® AIC R MMQ@ &
?RJIMOL®L;M ?N ;F)IL?IP?L 6H ;H> > G;S ;GIHA INB?L I
IMGIL?AOF;NCIH >CMIL>?LM NB? CHCTOWNCHH |,@>L?;=R€IP??2 M
CIHIL?AOR;IN;GIHMI?LC=0?N; ?N ;F %N B;M{ <NHFL?JILN?> NE
6H =;H ;FMI B;P? ;H CGJ;=N IH IRSA?H REHMNRGLENVCIM J;H>C m®@G I
?N ;F &;El< ?N NB? ILA;HCMG F?P?F NB? JI*MIRFM?A@ C
CH A?H?NC= >CP?LMCNS ILA;HCMGRVMGIR? ;HMBPUNPLOEFCI@ PH
@?=0H>CNS ;H> <?B;PCIL;F =B;HARM? FIBONB RN PH=B?PAEM =QI
FIHA N?LG G;S >?=L?;M? IP?L;FF MJ2FCM MOLPCPH? ;MM IFC=

;>GCOG ;H> 6H QBIM? ?HPCLIHG?HNSF? MINHGG HNN2> NOGH HNNB 2 LFR?C
<? F?MM NBHH ‘AA L?MI?NCIF?FS ?N ;F,L? <INB KO;FC@C?> ;
>CL?=NFS ?=INIRC=IFIAC=;FFS CQLIQINGINS PH2GRPANN N®@?NMB
3;N?L "L;G?QILE! CL?=NCRP?L=1G? NB? ;H;FSNC=;F >C@Q@C=0
F?P?FM CH Q;N?&?3LMPMNMGHW FHNM L>—GCI7IMM |IL; LLCICIHPM?> ;M ;
G;NLCR @IL =IHN;GCRAVMNIH? MOE/O=BMMJI?=C?M ;L? EHIQH |
;==OGOF;NILM @ G?N;FM JL?M?HN@IH>NB®PMCL; LHPOGLAH GI? R ;F
@L;=NCIH @ <CI;PPZPEMXPN GRCIGEMCNILCHA 1@ G?N;F =IHN;C
@QL?MBQ;N?L CHP?LN?<L;N?M CM @IOAHKNM HN ES$H<=IMHPNLSNE&? HWC
CH NB? QBIF? <I>S M?7HWNMH 7N IHFAHCWG NB?S ;L? GIL? N?GJ
MJ;NC;FFS CHN?AL;NCP? NB;H Q,QNBR2NB?NM?NEBS HIN? MMM EFRANMC
NBOM JIN?HNC;FFS ;=NCP?FS N;E?H<ORICHHTHEHIMAOFIN?> NI
HIN G;S CH@QFO?H=? NB?CL L;N? |@NGN;EM;RR2FH CN& QIHB; NI |
;GIHA >CQ@?LEAMMOAAFM?OBFL?@IL? NI A;CH ; <?NN?L OH>
JLI=?MM?M AIP?LHCHA NB? G?=B;HCMBCI,®@ NCIQ*=B GN N;BNT I H,
%H>??> MNO>SCHA NB? <?B;PCIL;s#®© E6 F ;NIEMPHI @?HB\ ;HHO/MGH/



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

=;H <? OM?> NI >?N?LGCH? QBC=B 7PAAHM N\NJ| @;/=EOM MHI @ HN BL?>
s H> 2@ @?=NM @ G?N;FM IH ILA;HCMGM

%H L?=?HN S?;LM MNO>C?M B;P? <@’H @CMBLGR> NNRWCB1EC
GI>?FM ;>;IJN?> @QLIG NB?M? MNG@GEEC2BI BNP,F <?PH GIP>PFMI?>
>?M=LC<? BIQ ;==O0GOF;N?> CHN?LHFFL=>IGHHEAHN LNBC IMHRNP LIHS F
=IH=?HNL;NCIH 0B?M? GI>?FM B;P? B?RAMNI N CFF?NBC @K O\
EHIQF?>A? |@ NB? G?=B;HCMGM CH@HWH=BHAN<GLIHH=?HNI
CC NI<?NN?L OH>?LMN;H> ;H> >?M=ANC<P?HNB@ | £ CN B== GE®NFO, N1
JL?>C=N NIRC=CNS

?MJIJCN? NB?CL ?=IFIAC=;F CGJILN;€HI=N?MI B AN?? HDN ?IM?B-Q O\
i NN?HNCIH CH NBCM ;L?; @ L?M?; L@ B-NOBGBIM 5FH BEITOABJIN BQIS

<Cl;==0GOF;NCIH =;J;=CNC?M NB?LNZLLN?M CTIABNMFIQ@ M
G?N;FM QBC=B JL?M?HNM ; MCAHO® AN KN > C &FCCA,B;GBI R F
 F 0OB? OM? @ AAGGMPNGICNM GHDL6B1 ;FIQM OM HIN IHFS NI

L?F?P;HN ?HPCLIHG?HN;F =IH=?HNLZNELHMC [€®™NC;H NNIBN |1 GA; N
;KO;NC= CHP?LN?<L;N?M MO=B ;M =DCMN;=>2;B8 4281Q+N$ -2
)= IH;F> ?N ;FOB?L? ;L? P?LS @?Q >;N; IHINB?M |G3IBICMIP@ =L
>?MJCN? NB?CL Q?FF EHIQH ?=IFIAC=1E2C4&G 2@V 4k= 7 ; LONB?= 0k
CHN?L?MN NI @L?MBQ;N?L ?2=IMSMNTOWN PIQ? NAQPBCHKCA MNIBOIB=
CH @L?MBQ;N?L ?=IMSMN?GM ;H> NMH;M;LNG=GIRLIN ;GH ;KOH !
>?NLCNOMCHEGJIJ@RCMB;LCDC<«< ?N ;F OB?SOQHMI?BNRR ; QC>? >CN
:L? JL?M?HN CH ;<OH>;H=? ;H> <?@;CM?HINNC @B2CNCMKC TR B'M
M;GJF? ;H> B;H>F? CHSNBM ENLIE;NILSF %MM<LN?&LTNH ?N ;F
%H ;>>CNCIH NB?S ;L? EHIQH NI <BG=2B ?2RIDEGIMNIBE A@QGG
L?AOF;LFS OM?> NI GIHCNIL?2KOINECN FAHN;GCHHINCIHM ;F

i F

%N B;M <??H MBIQH CH =LOMN;=?; MMHWNB N ? MM G-?NNCEM GH >
G;H;A?> ;H> >?NIRC@C?> NBLO®IAB >CA@@CL?BNQERBIQ;SBI?L?
;L? MNCFF G;HS A;JM CH OH>?LMN PHHCMBR?| @RNB ?H®@ ? =;Bi;"H @NI Kb
;GIHA P;LCIOM ILA;HM Ol IOL EHIQE?MATH CNQ; I ANBID MH MN C
QILE NI MBIQ ; >SH;GC= PC?Q 1@ G?REF;HCI?F=00E30HFE NNDO HHN E(
CH ; @L?MBQ;N?L CHP?LN?<L;N? £L£<CQG\NCCHMNIRO=IENCERANAH
> ;GIHA ILA;HM IP?L NCG? O0BCM JL?RAGIEM MNROBF IHMME;



OB_M? +JB”A"FC; #!/0%*

CHN?MNCH?M ;H> L?G;CHCHA NCMMO;?8CABQ ?P 7Ll H €NH NQL M
c? gAH> B;> HIN CMIF;N?> NB? ACFFM >Q@68& =1B? MUT LE NI
IMGIL?AOF;NCIH ?R=L?NCIH ;H> JHHMZTACENCNIB 2 M LEGESM ;
NB? ;==OGOF;NCIH | @ >»KIMBM2RP; 7> G?N;EOH?T *IAO?CL; ?N ;F

%H NBCM =IHN?RN NB? ;CG |@ NB? NB?M2ANHIWNLBEGCME NI
>CMNLC<ONCIH @ G?N;FM ;GIHA ILA;NEIHH>NZMO GO FL, N(H H
HIH ?MM?HNC; F > ;H> ;H ?MM?HNCHF @&?N2PRPIRHBIM?>X HNINB?*
?HPCLIHG?HN;FFS L?F?P;HN =IH=?HNL;MCPHMBP@ILNBRMPLIGC
NIRC=IECH?NC= ;H> @;N? 1@ ; HIHF OWHWMRBR Q\\CEF;H? ;H 7>=M MCt
=?JB;FIHM @ A;GG,;L%>2QP4F? MRIIAM?> @IL >;SM>OHNE? JB

6H L;>CIF;<?F?> Q;N?L ;N ; =[HH>?HNHANCMIP@NCRHASE ;H> Q-
JF;=?> CH =F?;H Q;N?L @IL >, SMF M?2GOEONCA N CB; M7 N BN? NN
c? =;?=; =?JB;FIHM CHN?MNOH?M? LLACIEF-MP ?H 2>L ?H> ONBOK

=IHN?HN KO;HNC@C?> <S A;GG; MJ?=NGUPGFNQ;M @ENNIS XIN
CH@?L?H=? NI ?;=B ILA;H G?N;F >;NNMEPM NI 2?MNCG;N? NB? 0’

1#/' ) +" *#18&,"0
&HH# *1&% $ 1%* % % % ) # *1&% & &( %!)$)

>OFN G;F? A;GG1U4CIM2ZXAMQ ??H i H> GA Q?N Q?CABN Q?
; <SAIH? Q;N?L=L?MM @;LG FI=;N?>;EIBH7;CHB\? 5, QRPC2MNIL?S T
<INNF?M =IHN;CHCHA ;G<C?HN @L?2M/BQECN?I; ;H=BNIE;HMBEBaHX QR ?
0B? ILA;HCMGM Q?L? ;==FCGUNRN2L@ IM? 2> =BVIOCHF PRANHNCEM C
=IHMN;HN ;?L;NCIH ;N p m ;;H> QE NB > 2L IHR2 AX8MBANB (=SZ= F -
Q?L? OM?H# NI('@B2 ILA;HCMGM

%*) % $1 #)

FF NB? G;N?LC;F OM?> Q;M >?=IHN;GHION-MNQECNBFS$;FIWAFQ
$S>LI=BFILC= ;=C> | # =?LNC@C2C?HN@@ CHFSIMCM "(
MIFONCIH <INB >CFON?> NI QCNBBTEFEFECIQEINHR2AH ) =C
Q?L? <INB I<KN;CH?> CH NB?C;lH=BHLE>»MI@+N& PCFS >)FEH>

@LIG !'=E?LN 6C?AF?L %QMINIJ? ,LI>8=MNMONCAHM ;;AL?H=0;LC
yFFIQCHA NI QILE QCNB NB? MG;FFTOMN 2NQCKMCHMN? MANX@
HA K @*L;H> @ilL INB MIFONCIHM Q?L? >CFON?> NI



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

MIFONCIH H;G?> z MIFONCIHM{ ;FFIQKKAGMICEIZEMHI @H qF N
NB? ?RJI?LCG?HN;F JIFSJLIJSF?H? <??E?4IML2UUCHACHAB NP R.
HA PKOCP;F?HN MN;<F? L?MJ?=NCP?ENCIOB®Q ®CEHHEL?2,; MRJ
N | HAS( ;>>CHA MN;<F? =;36CO0OG P?E=BMNI=E MIFONCIH
GA ( )$ F NI #B? MIFONCIH O0B?M? @CH;F =IH=?IHNL;NCI
?PHPCLIHG?HN;F L?F?P;H=? ;H> <;M?XQ |8 GIHEN?HN@;IN>GV B ®1; 22|

c? ' H> @IHA X ;H> 6H L?MINMNOCEFFESBN ; F < 1LC?H
0oB? =B;HA? 1@ J$ @IFFIQCHA I B>ENEIHARCM C<HHM C 5%
ILA;HCMGM

et % (O *1&% ) )

FF ;FIHA NB? ?RINTGCGQHW GNBRN;CH;?L ;N?> pH>nL?H?Q?> ?P7%
>;SM %HCNC;FFS <?;E?LM Q?L?@IEN6BJ @CN B >? ?HB] XI?CE7?H :
A;GG;LC>M @IL ; NIN;F 1@ A;CGG;HEHM | @PHL % H @;4B <?;E?
NB? A;GG;LC>M Q?L? CH>CPC>0;FFSCM?JJIF;MNC<SGR MB ®&;,CH
|l @ =G ;H>; >C;G?N?L 1@ =G QXNEAG?MBNMCPPC=;HHC

0B? ?RJ?LCG?HN;F JLI=?>0L? QM AIGICM?> 3@ NI QUBONF?NC | H
>OLCHA QBC=B A;GG:LC>M> QRBHN »RMMPSPR* CH Q;N?L ;H>
>?JOL;NCIH JB;M? >OLCHA QBC=B A:GG;LECNWLQ?C?? G:QENI
L;>CINL;=?L OLCHA NB? >:SM ?RBPMOQCNB:M? QIRGEIFGLE HD
=IHN:GCH;N?> QCNB? K IBKH (MN;<F? ?KOERLF?HNK GI(@?

HA CH MN;<F? ?KECPQB?HNM@IFP?> L;>CINL;=?LM =IH=?HN
NQC=? ; >;S <S M;GJFCHA L;H>IGFSO0;<GQV@* Q;N?@ EBR=?NMM A
L;>CINL;=?LM Q?L? ;>>2> NI =IGJ?HMINDI WBIHFIMM MBOWG ;€
?2RJIMOL? JL?MMOL? :M “CHMNEN=;M+HAMMEOETHA NBCM @
A:GG;LC>M Q?L? HIN @?> NI ;PIC> =NBQOF ;: GIH>NBILJS S B
L;>CINL;=?LM IH NB? @11> N NB? ?A>GG@QLEBRN :@20GNE; N @
=F?;H <;ME?NM :H> =F?;H JIFSJLIJS\FTH <R 7EQ LRE L@ CF @27 9 ¢
QCNB :F>?L'CR?/P?3MN?2L M;GJF? Q:M =IFF?=N?> L;H>IGFS
L;>CI=IOHN?> >;CFS NI =B?=E JIMMCA F@GL >0IM LN £ NB 2 2OIN.I N

0B? GILN;FCNS Q;M GIHCNIL?> ?P?LS;M;S$S?;>AQBCGH. CNNMFEAH
HIN <?;N ;HSGIL? C ? L?F;N?>NB?NBARCHNENA;NILGINSECRHRI



OB_M? +JB”A"FC; #!/0%*

CM ;LIOH> 2?FNF GHCA?P L ?RPBPH ;@N?L ; MNCGOF;NCIH C ?
NQ??T?LM

$$ (1) 1)) *1&% % &H#HH# *1&% & ) $'# &( %)

#;GG;LC>M Q?L? =IFF?=N?> ;N >;SM> ;H> >;SM @IL
@HI''CA / ;0B?L? CM GIL? M;GJFCHA NCG? BIEHNM @I
;M 6H CM ;H ?MM?HNC;F G?N;F Q?FMNLNKBON NB?> <8 AQRG?LER
SC@@7?L?HN NCG?M> QO+ :N0GIGIF] R OWRAMBSENHQ?ZRBH? LCG?HNM >
CGJ;=N NB? 0' GI>?FFCHA IONJONM ;NC?M NIN;EZ?FIQ> YHTE
>SH;GC= ;JJLI;=B ;FFIQM NI >CML?AP2M N;BP? BIHNA JVUCNBIR T HL
>:N; JICHNM NI I<N;CH ;==0L;N? ECIHINT=ECHMEIE?CIFLM C ? |

N ?;=B M;GJFCHA NCG? NQ?HNS A;%G]LG>HCM AN JFCH;N 2VH
M;GJF?> @LIG ;FF NB? <?;E?LM JF;HBHC®@® I4FG;R QGNP BL H@ 2@
A?HNFS >LC?> QCNB J;J?L NIQ?F ;H> LQIC>QA B2+ ?p>CMM?=RB 3 H
'H> =IFF?=N NB? ILA;HM |@ CHNRE2RMIEH2M=H>=P3B;EIHHOH A SE
NI NB? JLI=?>0L2?%WWGH CN?6AGB@C?> NI M?J;L;N? NB? ACFFN
NCMMO?M CHCNAB? FBRIM?MINAJHM Q?L? =BIM?H @IL NB2ZTL JL?N\
NB? CHN?MNCH?M :H> ACFFM CHP NB? = CH; NCBR? NN RC OO\ B
@OH=NCIHM N NB? ?H> :FF A;GG?LICEM ARG M EIDF?AMN IGI? LI2>; I
'L? CH=FO>?> CH NB? L?G;CHCHA NMCGIMO2M ?LFE?NBC MNG?20@
‘H> MNIL?> CH q( 1@ $ F N %GAORGN=NO B BTIHNOC ??< 2%
@ NB? A:GG; L;S 2GCMMCIHM NI >?NBRACIBIMB? :GIOHN 1@

%H ;P?L:A? A;GG;LC>M Q?CABNM Q?L?Q?CABN>@H6H p G/
?2RJ?LCG?HNM XM IBENCP?2REMC>?2L C®%A2 RELS Q?CABN L?JL?M

1@ NB? Q?N Q?CABN NB? Q?CABNALI@ NBRAGANKVHQ®@ NB
J?L=?HN;A? |@ ?;=B >LS ILA;H L?A;LNCM:A QBN @RIEABN>E A&
ACFFM @IL CHN?MNCH?M @IL =;2@IL NBBLP?G20BCHA |
0:<F?VH#

$$ ) (&% (/% % * *1&%

0B? L;>CI;=NCPCNS @ ?;=B CMINIJ?>QCM B ONM?L GIQNH A > ; DM K
;JIJLIJLC;N? M;GJF? A?IG?NLS C ? MAZIGENA 5 IB6HMCHASFC
=IHN;CH?L @QCFF?> QCNB G(l@ ;€C>CHRARA;Q;NPQAHETHA ;



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

A?1G?NLS ; H;LLIQ =SFCH>LC=;F =IGNC @C?L> @CNTFI? >$QFC N B
Q?L? :H;FST?> IH *:% >?N?=NIL =10JA?> %D !%H BoHNICHBIG 2 H )
IOHNCHA NCG? Q:M :>DOMN?> NI [«@:;CHQLIOB NOWM QHHARN
GCHON?M NI BIOLM I@ =IOHNCHA> GENBAFRMWM GQBHV QPE@
@IL <INB L;>CICMINIJ?M CHN?MN QHIZMNIQIGIF?M :N NB? ?2H> I¢
0B? L;>CINL;=?L ;=NCPCNS ?RJL?MM?Q; K HN B HG=2;WFRPLN-? € HN
NB? =IH=?HNL:NCIHM 1@ > :H> 6H CIA MNINI<EMPRIHPP:F?HN q

%  &$' (*$ %N* *&.! &"I% *I $& #H#!%

IH? =IGJ;LNG?HN 0' GI>?F Q;M @CNNP>NNCH=>2B?E 2R HMN FLSA ; H
NI NB? G?NBI>IFIAS ;FA2YNCH?MNICBH<PI>>CH NI 27MNCG;N? NB?
;H> >?2JOL;NCIH =;J;=CNC?M 1@ ?;=BBI2IA;NBC H>~AB ?H>H;N6FCS= NI
CHN?AL;NCIH 1@ G?N;F =IH=?HNL;NCIQGI?UP?HINC@?> ¥OHEMH.
;==0OGOF;NCIH JB;M? Q? =IHMC>?L?GCONB HWN ¥Cll5s=6Q @ QO H;ANSC @L
"OLNB?LGIL? MCH=? ?RJIM?> ILA;HCNMGEKABN. A;COHNM ;MM I
NIN;F >OL;NCIH 1@ NBF 7\R;¥¥ GG?M;\6N6;LC> ALIQNB Q;M =1IH
H?AFCAC<F?

LC?@FS NB? P;LC;NCIH 1@ CHNAULGHA HNIEHG? HCNVL ANPGAHLC K ?;3H <

-#J4I'(A\ I%$ @, K> 2 @ 4K @ILD 4 DJ4K

1 > 2 @ MK @14 C 4 K

QB?#24€M NB? CHN?LH;F =4HS ?GINLAB & | HC(Hy Al B\?NI BIAS G52M

23 NB? ;==OGOF;NCIH L;:N7@.LNB @HMNB 2 ; BRN?LH;F =IH=?HNL
Q:;N?L HA (MCGNB? ?FCGCH;NC@HLLNBR, H4AB? >OL;NCIH 1@ |
'==OGOF;NCIH JB;MALL3MINH>M NI CNIN=2;M N.QO\H 22VP J B(; F | H

NI L?G;CHCHA( NOM MGCERM H >

M =IH@QCLG?> <S NB? =IH=?HNQL;NAIVHE# GC?QMCGLAMCHZ D?N NB;
CM =IHMN;HN >OLCHA NB? ;==OGOFHNCIH IJB;M? ;6IBRPER@+LPF
KM/ T H>

“"IL NB? MNI=B;MNC=CNS J;LN ; A;OMNL?HNACNMAIIHC €CBINT HB |I&
oOM?>

# . MK< HIK K J K



OB_M? +JB”A"FC; #!/0%*

QB?£7? JAKCM NB? G?;,MONECIH-MHGH (tN\BL?; ILANHIC ®N;H>M @IL NB
*ILG;F F;Q QCHMBK; GBP?2HCHN?LH;F =IH=28NQ?ICABNV QoA RB? |
JL?>C=N?> <S NB2 KIM?F ;NHNCG? ;H> NB? MI®H>NB2AARRCHN (
(

O0BCM GI>?F Q;M @CNN?> NI ?:=B IRA?H =2 NJ OWBN . OWM @HNA ; LS ?;
L FOGG?L . IL? ON;BOM F?;>CHA NI ;H ?MNC@;NH>@ ECH
2 @IL ?:=B ILA;H ==IL>CHA NI ;P TIENCGR?CH@+PGHCHAM TH
2FCGCH;NCIH ;N NB? F?P?F 1@ A;GBG2GHNMFHRBALK M? PGHM N JFLS:
=IHN;GCH;NCIH Q? =BIM? HIH CH@ ING;NOPG?2NTUMM, € GC@L
0;<F2M% :H>CC @IL J;L;G?N?LM =IH=?LHGCHIAO@N LE?FH> IH
NB? >?=CG:F FIA;LCNBG M=:F? >OTMKNB?PHFNBTNTHCH@ LX
"IL GIL? >? N, TWNICHI 2N :F

#02)10
(1S % # &% 1*1&%)

0B? >CMMIFP?> =IH=?HBMNCHM®D;N?L Q?L? P;LC;<F? >OLCHA

JB:M®:<F?NMH> FIMM 1@ p @ > =IH=?HNL;NCIH :H>
=IH=?HNL;NCIH CH Q;N?L Q:M G?;MOL?2;,<®PNE@??H=NIQULCRA
‘JJLIRCG;N?FSO:<F?M8% 0B? <Cl:==0OGOF:NCIH 1@ G?N:FM <
?RJF;CH IHFS 1@ NB? > ;H> | @ NBIL I6HA F BNUNIZWN CMID A @7
IH NB? JIFSJLIJSF?H? <?:E?L Q:FFM :Hb QFLMNTRJINMEN

p HAI@ > :H> p I@®A6H CH MN:<F? ?KOCP:F?HN 0l M
CGJF?G?HN;NCIH >OLCHA NB? ;==06&0 K NC+HH MB;MN DRJEMB

HA@IL > ;H> @HWIAGH OLCHA NB? >?JOL;NCIH JB;:M? NB?
G?:MOL?> CH Q:N?L QP@? > :pi>p HA K@ (6H =IHMC>?L?2> :M H?/

+P?L NB? NIN;F ?RJ?LCG?HN >OL;NCCEHMNB?LMOLP@PLF =L ;;M>M
@IL 6H

R0 #1810 *1&% "1% *1 ) & % %)% % $3 (! &(

$I1+$"CA F?@NOLEGRA NB? ;==OGOF;NCIH JB;M? =BB? =IH
ILA;H L?;=B?> G,RCG;FPARO;MFHH/®BE? L,HE |@ ILA;HM @LIG N
NI NB? FIQ?MN =IH=?HNL;NCIHM |I@LEIG;MMEBCIHAL N\BBE’L @IKAEI



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

IH >;S ACFFM PCHNEMMNWRCH?M s P;?=;9A Ap qgA A
=?JB;FIHM p L§&SLAHCHA NCMMO?M O0OBCM L;HBA>E> |
=B;HA? ;N NB? ?H> @ NB?>>2JO4I,QNITARPMLIBFMBIOAB NB? CHN?
MNCFF B;> BCAB?L =IH=?HNL;NCIHMANBGMMB? M7 NB NFBR M? HI
>?JOL;NCIH JB;M? NB? > =IH=?HNR>NICBR M5 OMHINN BOWB | L A LHM |
L?MJ?=NCP?FS >OLCHA NBCM IJIBIB;FIHBM?;H>=NB 2 AHPNEL ONHX
>?=L?;M?> <S T H> @ NB?CL G/RICGEEFVMECIHARPS NBMJIZ=NAF
CH ACFFM >C> HIN >?=L?;M? >OLCHA NB? QBIF? >?2JOL;NCIH .

1% "CA LCABOBJ3;87FCG;F =IH=?HNL;NCIHM 1@ 6HHQ 2L 3 I<M?
l@ NB? OJN;E? JB;M? >?J?H>CHA IHANBGOEAEI|HGR OHITHEA N

MN?:>S "R ;M20:<F? /"LIG >:S NB? IL>?L 1@ NB? ILA;HM
=IH=?HNL;NCIH 1@ 6H NI NB? FIQ?MN =Ipi=? HNLINCPH: Q; M
P gA AACFFM p =8ABAFIHM p SLAG;EHCHA NCMI

p qA A?P?LNB?F?MM CN CM QILNB HINGCH A HNNB? M NNCB?
L?;=B?> ; JF;N?;0 @LIG >;S IHQ;L> [@NNB? »=35S0GQ&F ;NTIGL
C? IH >:S NB? =IH=?HNL;NCEIHM® BLAMNM =LRPEFSB EMAL M BIC
P;FO?M CHN?MNCH?M =N?=: ;N PA AAQIAFN ;N p qA
=2JB;FIHM ;N p H>dR A, CHCHA NCMMO?M ;N p qA

& #1% *  *&.1 &"1% *1 ) & %  $%& (& % &)) (+

Ol MNO>S NB? KO?MNCIH 1@ <CIl;==0@O0OFCRQIHH®& INIIG ? MNEH5; (N
J;L;G?N?LM OJN;E? ;H> ?FCGHCHRNEZVMH ASsNCRM?ANS?LGAHE=1GJ;
GI>?F Q;M @CNN?> NI ?;=B G?N;F ILA>8;E;NLM2R8=MCJIHLM N I
=IH=?HNL;NCIH CH ?;=B ILA;H IP?LHNCGP;FN> NB?OATM?HN?>C
;H> MOJ?LCGJIM?> IHNI NB? IKM?LP?><ANBNG?NIEMF K ?NQ;HNH ; H
@ NB? I<M?LP?> >;N; ;L? CH NB3?? GI=RP>TO<PT EMOIHN ;FR
NB? CHN?MNCH?M I@ NB? 6H >;N;M2ZNHPPRA?CH@2L NHBLH JLII
>SCMNLC<ONCIHM Q?L? ISN;CHZA @H: ;FFMEETEHG NG=1 @ L? GBNG LI\
JIMN?LCIL >CMNLC<ONCIH CM ACP;ZH OH. ;0G2R?L ;BICENBBREBR IG
=L?>C<F? CHN?LP;F "CLMN CNBZ>M H NN EL’2NB;INNBCN B CR &
CM @IF> BCAB?L NBH> EBERD 1@ @HL BB QERL? BCAB?L NB;H
ILA;HM C @LIG @IF> BCAB?L CAINBTH?”GHA AN CCHO® @ Q.2
@IF> BCAB?L CH L?G;CHCHA NGQWHMOR N? NHN CHZ2N8 ; ®IIH VE N |



0OB_M? +JB FC,; #!/0%*

8:
1?0
6

H:B® E962@5

Time (days)

Time (days)

%62DFC65 5:2>@7?5D 7T@C DOG@ED 7@ 0 @C EDB AGH522 E26°5 5

BBy saunsaiul ul [[eraN]

(; mp B-B)eosed ul [fersiN]

4 e -
i i :
3 H ;
: i
n 3
° )
> o » o
;N 1 N
‘
°
o
—
o
e @ m mm il ) ——-fi--@-f0--00-----  -—----: B
o
N —
o) = (5] < S]
)
[=) i) @ 0 o
Y = e) © =} =} o
o
Y
. o
o =1
Y GO B *--i- - "
°
—_
T 2
—
©) - 3)
; : - N
@ © ~ S
=} [} [} [}
Mp

? @C2?@ /2?5C:89E 4 @8 B>?

D/6@ 52 @MH 6[5 3J+D 6B A FECRE . A92B6R

F>?

[

24< 5@EE65 G6CE:42==5?676(CDB2DGEROEDS EORBHHPED D42

4@7467€ QHE> AZXDE @67 ECHR 56

"?E6DE:?6D 4 27?5 5 42649 66225?7?84BEARBREGIX D276 275?75 ;

@7 28=T7E 4@

5FC:?8 E96 FAE2<6 A92D6 52JD

3J E96 3

"?E6CG2

=6

:8FC6
4C65:3
6lA@D65 E@

E96
275 3



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

+23=6 (2C2>6E6C 6DE:>2E6D @7 E9BD+# @2%B54 @ > A 2ECHSH DB A2-2E6 = J
@7 6lA@D65 E@ 5:DD@=G65 5 27?5 /?7?786@AFCREID B 6 @6 ok
7@C 52JD

< 2?75 2C6 C6DAG4E:G6=J E96 FAE2<®@27H96=@CB2R:@ YECBEDBIE 225 2
56G:2E:@7? @7 E96 2FDD:27? DE@422DE:4 A2ICE@OD @DM42E65 2@ EDX5 (
G2=F6D EG6DE65 5FC:?8 E96 :?76C6?dGDAC@®%.2DD2 7% 6A6ZA 7560 4@ 7!
5:DEC:3FE:@? 7T@C 6249 A2C2>6EEID EP® AGCHGC 225 [ MABCCH:D AKD @5/ 1
"?E6CG2= @7 6249 A2C2>6E6C

+P?L;FF NB? BCAPRP?INMON?RMMQTIC, MNTARED ?L?HN <?NQ7??H NB? NC
NB? =L?>C<CFCNS CHN?LP;FM @Q2?L2 NB? NOHNRUMUBO?M
;==OGOF;NCIH QBCF®@ ®BL? GOHNNRBMNEH?M IHFS Q;M JLIGCH?I
BCABTBGWYNEH P;FO?M ;GIHA ILA;HM Q?L? NBHMNB®Z NBNCHORM
l@ NB? ECH?NC= J;L;G?N?LM 1@ ;6 @H> NBP; LAAMPN2MNCHKTFNM C
<?NQ??H ;H ILH2L @@L ;H> <?NQ??H ;H H>?@I@B;<F?M

s H*CA / G?;HCHA NB;N NB? >?JOL;NCIH L;NPMGRABNNFSIPFPNMP
;==OGOF;NCK+T2YNPBCM BCAB OH=?LN;CHNS L?MOBN?H>@LIG
>?JOL;NCIH @ 6H CEBANBMCHMBIPQHNE S TNB2 BBEABRMM;M E NB? OJN
ECH?NC=M L?;=BCHA ; JF;/LAO<QCNBCH ; @?Q BIOLM



0OB_M? +JB FC,; #!/0%*

:8FC6 %627 @7 E96 C6=2E:G6 AC@ARFCE. ®?’D@C @ R?»HB2=7@FCHEB?D
42642 46A92=@7?D :?E6DE:?6D 225 E@>E9% 1B B:HD B 6D JHECSG 6 D2AH6 6 -
52JD 7@C 244F>F=2E:@7? 52JD [ [2?556AFC2E:@? A92D6D 52JD



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

% % 1)*(! +*1&% $&% &( %) &% Y) +* " % #

0B? JLIJILNCIHM 1@ G?N;F ;GIOHN @ IPGHACNCG;2M LA, HL?N"
"CAOLOB?M? >CMNLC<ONCIH J;NN?LHMIBCIAEMIA B RIS NB1? N-B |
?F?G?HNM %N CM HIN?QILNBS NB,;GIL2ONEHHA NB® ;NBQ GNON; N
l@ ;==0GOF;N?> > Q;M @IOH> CH NBP MCKFEM;,H=>? MIQ NJ? GBI
JLIJILNCIH CH=L?;M?> NI GIL? NB;H MZ>0QEBBA?NBB?>200QILL
L?G;CH?> MN;<FCHINB?=LNBMER>=IGJ;ENGENNIMMOBARINMN. NB;N A
E?S =IHNLC<ONCIH NI NB? > <CI;==0OGWF NC3>P @@ I@GCNE? ALS
@IOH> CH NB? =;?=; ;H> NB? L?G;GHCHAINCMNMO2?N CL??MQJ2-\
%H NB? >?JOL;NCIH JB;M? 6H Q;M GMMG3M@;,HO>HNBC?H=R BB ; E PH
NI s H> @IL > 1IH >;S L?MJI?=NCP?FS

‘01200, +

"CLMN OMCHA L;>CICMINIJ?M ;M KNQ;HNOM SF NIE? F 1QM=NH ==
<Cl;==0GOF;N?> G?N;FM CH NB? NCHARAILAN;HM GAA G tLFTF;, €B1B
ACFFM ?RJIM?> NI ?HPCLIHG?HN;FRPS LRB?PAHGGsLEB=?HARIL|
=IH=?HNL;NCIHM 1@ @IL;H> ;H>H6AH ( L?MJI?=NCP?FS ;L? ;MM?MN
MCGCF;L NI NB? =IH=?HNL;NCIHM Gi?>»MOLKMAaALCH LEP?6N C
L?MI?=NCPMMR?FF ?N ;F < OQBOMH RB?;FIQ GILN;FCNS L
NBLIOABION NB? ?RJ?LCG?HN ;NN?MNM>NNBB ?<MI?H L1722 ;l@QC HAC
NIRC=CNS @IL A;GG;LC>M

+H? 1@ NB? G;CH AI:FM I@ NBCM MN®IHS<QBMPICI L= GN ;N B x CL A
@ : HIH 2MM?HNC:F > :H> ;H ?MMNRHNMNEHAH=IBRNGE H#NC]
Q?L? @IOH> <?NQ??H NB? NQI ?F? ®2HNN N"C @1 N NIORAQ N;NE
B:M <??H L?JILN?> :N NB? QBlR2 %I2S(@B28272F 1&1 , ;H>42

,, 142 /4+@3IN ?N ;F .,GCLI ,;MNILCHBI??N ;OBCM CAD ;
; =IGGIH @?;NOL? @IL 6H CGKLBKOMMNON ;;HF WMIIJMBCE?M QCNB INB
G?N;FM 2?2 A =1JJ?L ;H> CLIH CHCHN?LHNF G;APHN, 0H G 2>=2AN NN

H??XM<LOH ?N ;P0H>??> 6H Q;M N;E?H OJ P?LS KAB-MFS >0
;H> Q;M FIMN >OLCHA NBRA>?JOLE@NQIB? IBINM,F 6H ?FCGCH; N’
>?JOL;NCIH JB;M? Q;M FIMK A,GILCHA?NBBCMCRL@R CBC?HN >?J
yFL?;>S <??H >?G8HIMNE NONEHM=;F? 1@ NB? QBIF? ILA;HCM:
6H G;CHFS CH NB®? L@ CABW?EBM?<S®»NI7Q >2JBIORIAAEC +NBG;H



OB_M? +JB”A"FC; #!/0%*

;H> ;M=1? 0OBCM ?@@C=C?HN ?R=LPNEORM=ICIH>CI=GR 2><S @ VA
=;J;=CNS I@ 6H <S A;GG;LC>M ;N NBXCHAMA;NBR?P;JEC>)IL BIPAL
G?,MOL?2CAM;®;<F?lyHF MBIQ?> NB;N 6H =IH=?HNL;NCIHM Ct
; JE;N?;,0 IH>;S OHNCF NB? ?H>CQ@CNBNNC UBB >M2ME G 3 FBSFECSH M A
MNIJJ?> OBCM J?=0FC;L J;NN?LH MGAACHKNWGNQLQAPF AM ;IKM;
IH? CM P?LS F;<CF? ;H> L;JC>FS ?MCGGM; N?P><?QBANFE € HNB>? QMO
yH> ?FCGCH;N?>3GON?MHMQFEEHOBCM F;NN?L J;NN?LH QIOF>
G?N;<IFC=;FFS ;P;CF;<F? 6H QBCs8IEQOF LJIKIQCM?M @I L? ? M-N°
?HTSG?M CRCN ;H> 3CN=l6 NI MIG? ?F?G?HNM L?P?LMCF
G?N;FFIJLIN?CHM MO=B;CNHGON;HFINBIGIH?CHM

0B? L?G;CHCHA NCMMO?M MBIQ?> NBBIGNQNRBN ?RJ2IHFEMHNN;
=IHN;CH?> ;LIOB® NIN@ <I>GA<Q0BCM CMWMIINKHI=EIONLL?PCIOM L
NB;N MBIQ?> ;JJLIRCG;N?FS NQI@ |IFB?BLC?AE CIHCHAI N E€MIMQA?NC
=?JB;FIHM @ A;GG;LC>M ITRIPMT NI QBFPAL L?G;CHCHA NCMN
#?MNCH ?N )IL?IP?L PNBO@™HM |l@ > Q7?L? @Q@IFFBECMB?L ;H>
@IF> FIQ?L CH NB? L?G;CHCHA NCMMQzMGI@L 25 G\G; NB=2MP ?RC
=;F=0OF;N?> @BB?HHAIAHMC>?L?> ;FIH? NB? ACHFAWF FCNMORM ?@&
E;H> EL?MJ?=NCP?FS CGJFSCHA ;H ? @HoACETZNHHNN €CH; + @0 G DINF
>SC@@?L?H=?M CH ECH?NC= J;L;G?N?CH NB?”?MNQD IM N\NB”CR MG+
i NNLC<ON?> NI NB? JL?M?H=? | @QNBCF® K& L&/ NVMBNPOL>?SG ; QB CHBEA
MCT? ,;==0GOF;N?> MCAHC@C=;HNM@NGPANWMC «®@? NI, D;NBPR <@L
M?? CM=OMMCIH <?FIQ

IH=?LHCHA 6H NB? ;GIOHN | @ G?NIGHNP N L ?6?CNHEHA N@
6H <I>S <OCA?HOLCHA NB? ?RJIMOL? JBEOH? THHAGBCLECNS
i CH<IQ L?JILN?> NB;N @ 6H CM ;MMI=C;N23JQGNB NB
$- $42 (-@(?42NB? ?2RIME?F?NIH NB;N G;CHEB?8:EHCH®? M C ¥ ®
=IGJ;LNG?HN CHIFELOQEN®@>S?JOL;NCIBHNB?; NP ININCIH 1@ NB
'GIOHN |@ AHOB? M;G? P;FO? B;M ;FEMI <??H RbB2Q(HBCRGNB?
(;E? IN (IOCM ;H:;>; CH QBC=B ?2I@ (NBI? @IINHP €H NBS K1
NCMMO?M ;@N?L GSI® »RIEQBECHIIKM =IHMCMN?HN QCNB ; =1
@ 6H CH NB? ILA:HCMGM %H>??7> ;M?NBB?ICH+@? NVB? G2 IO
=IHNLC<ONCIH I@ NB? L?G;CHCHA>NCMM®BINM {H$C>?3IBIPILM &
<S NB? INB?L NCMMO?M



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

.?A;L>CHA NB? INB?L ILA;HM NB? BPMMOABR M ;XN CH? X BNR MM
JF;S ; E?S LIF? CH G?N;F L?AOF;,NRCHHIQ ANB=RB® B\CAB?MNH
;==OGOF;NCIH JB;M?”@AL <INB G?N;FM

%H N?LGM 1@ G?N;F ;GIOHNM NB? =BTA>;+@ O\BR?N | I®; I GI?IN
<OL>?H ;N NB? ?H> 1@ NBTA=QBOFBNCMHMIBGMF;L NI NB? JL
L?JILN?> @IL NB? =;?2=1"@23GI8OMINIM?>C2 1@ NB? 6H <I>S <C
BCAB?L =IH=?HNL;NCIHMMCLT ?NAK 3??EM ;H> .;CH<
CC % 2" R412?> @ NB? > &ISIS QOILPFOHB? ?FCGCH;NI@H L;N*
6H <S NB? =;?=; CM MCR @IF> AL?;INN?EHNR;HH WIBKR | | >A ;BB IC
>?NIRC@C=;NCIH NBLIOAB P;LCIOMFMORKO?KBRBNIECHM GIM=B; P
<??H >?M=LC<?> CH ;GJBCJI>M CH=EGM HBHNMCHGC CHA AW, H:
FSMIMF®@HWT *IAO?CL; ?BBIHFA NB?M? JLI=?MM?M MIG? F?;> NI
HIH 2?MM?HNC;F G?N;FM MO=B ;M HNC;;H>G?NBHMN MON BH;NMC 6HH
>?=L?;M? NB?CL G?N;<IFC= <CI;P;CFP,NNORCNE N SH> >N B+ B4 < ¢
>SC@@7?L?HN ALIOJM 1@ G?N;FFINBCIKCHCNBRNSI?=; ;IH>> =LQM
MOAA?MNCHA NB;N NB?S ;L? =IHNEOFHF2P *IHO2CN]RRA@;,E? > >C
<INB G?N;FM NB? ?FCGCH;NCIH L;RCMBIT@GMNBTZ 2;?7=;@ARIH>NB"
> ;H> 6H L?MJ?=NCP?FS ;@N?L NBIM2 |@Q@GNB? XCHHIN NNCH"
L?MJ?=NCP?FS %N CM ;FL?;>S EHH® MINIB ;N> &&H NBP FEMS M |
=;?7=;, <?@IL? <?CHA ?FCGCH;N?> GCHCNBR? N\B3?GP;HN N@ L NNBC MCMHON?
CHNB? ?FCGCH;NGIHA®@ GRN;;FFM

%N CM HIN?QILNBS NB;N NB? FCN?LI;& OLER?NCHMNRMMNICMON G H
G?N;F IHFS CH =;M?M I@?’NLHIBE = FIRIMPAHINCHA NB? ACFFM ;
J;NBQ;S @IL ;==OGOF;NCIH |@ G?N;FWM$@HLSE QNN <ILH? =OH)]
*TAO?CL; ?N ;FIL > NB? =L?>C<F? CHN?LP;FHLI@QHSBRB?
CHN?MROAO? E2H=1GJ;MM?M NB;N 1@ ACFFM ;G ,ECIIM NE?C N
;7 ==0GOF;NCIH /OLRIFOWwCIHtABE @B?CEHN?MNCH?M CMFFM NCC
oB?M? L?MOFNM MOJJILN NB? C>7?;NNBGJW ;EHRN?MBQ5? V@; L; N
G?N;FM QB?H A;GG;LC>M >LCHE Q;NFESIHNTGCHN2PHNPRNP

IH=?LHCHA NB? ACFFM I[IH? |@ NB?NGDDBICABMMMNNM +@&H NBHCNM
CH NB? ACFFM QB?H =1GJ;L?> NI NB? I®@BRBAINAINMKM QTUNB G3L
NB? ;==O0GOF;NCIH JB;M? >?MJCN?2QCABBELPRES?MGNBF? MCTFTF
P?LS BCAB <CI=IH=?HNL;NCIH =;J;=CN\CI@M c?QRAB?6,RLCG;¥



OB_M? +JB”A"FC; #!/0%*

@IF> BCAB?L NB;H NBIM? L?=ILERA2NMHORBM BCAB;HCINBD
> CH NB? ACFFM Q;M ;FL?;>S L?JI;LHNW >MOH= BN BV INdBRBH P+ (PH@Y 2
yH> "1.11 "' (4, 42RICNEB RGFFM ;==OGOF;NCHA @LOMMGQGGPM 70l
 F )= IH;F> ?NOBFCM =;H <? ?RJF;CH?> <S NB? @,;=N NB;I
<S NB? ACFFM QIOF> L?G;CH CH NMBCMANCGCNKMA N B”P 2@ HDNCH\
NB?PEFO?M |@ > CHNB22AL FFMIEBL/H2#HRH22. 1382"'42 ,8*(22
&0 ?N ;F A=BL2ZNLAMI?=NCP?FS P H> ®CG?M FI

%.22 D8CM MOAA?MNM NB;N NB? ACFFML]IZBCAFES GNB CH M B EM
<CP;FP?M ;H> @CMB $IQ?P?L L?AJI@CHANBB??RCGEM;NCBHR
HOFF IL P?LS FIQ ECH NB? <@&P+tFP2IMoK>' (#$(2223MI?=NCP?F:
MOAA?MNCHA NB;N>>@@VMGHNB 7? ACEBMANG Gs MM ?>H NB? =1H
NLION8*(2ZRCGCH;N?M > GIL? L;JC>FS ®@CHN®B?;|®@CIAHENGL>HN I
?N ;F MBIQ?> NB;N ;@N?L B 1@ ?RJI@OE? NB? =IH=?HNA;NCI
ACFFM4231 *»?$12M?M L;JC>FS >OLCHA NB? >?MXIMNEOHBIB;
GIL? MFIQFS QB?H NB? MBLCGJ Q?L? ?RMIM®@IL@ALGG;:CH
<Cl;==0GOF;NCIH >;N; ;N NB? ILA?HN MG EMCHA N\QDNBC NB . =NEEC}
P?LS FIQ >?JOL;NCIH 1@ > <S NBNBACHHWLAN?EM, NBALFOIPL W
@CMB ;H>IL CC CM CHMN?;> L?EMN?PLRI>SBXCMEIQNEIIH I@IR2F

4231 +($2R$IQ?FF ?NIGP ;ONBILM G;E? NB? ;MMOGJNCIH
=LOMN;=?;HM MNIL? > @IL ; F;N?GSANCGCHNCIH <®D NBP? ?IRO
 F $1Q?P?L NB?L? CM HI =IHM?HMOM BHPNBCNM NIG CH ? >MNIE
GIFNCHA JB?HIG?HIH B;M HI CH@V\OQHER PTNOBR 72 @I@HOR @ >
=IHN;CH?> CH NB? ?ROPC;? Q;M HIBI?6?MWO INBC®H; N\BZTH/E M N@
>?JOL;NCIH @LIG NB? BCABFS =IHaNBPNL? M? X ACEF M= E @;GOIFNN
NCABNFS <IOH> NI NB? =?FFOF;L;=FGHJAHR PIING/ M @ IXGRPFIN® L 2M
;H> CC ;FN?LH;NCP?FS MN;<F? > ;NCGEHBHBIMRCIFOMF>QRVBA
>SH;GC= <;F;H=? <?NQ??H NB? CH@HMNIRNIBNAG@FHABG NB? NRB?
@LIG NB? ACFFM NIQ;L> NB? G?>CAQCHMINKGO>7?+ PRASNBIQ NBP
=IH=?HNL;NCIHM ;N NB? ?H> 1@ NB?N:?NGCLKHWMC OH JBBM ?A CFB-(
=IHMN;HN Q7? ;MMOG? NB;N NB? ACFFK\W |;BBEABG 1 C>MOGOFRB
L?N?HNCIH =;J;=CNS OBCM QIOF> GZENBCNL?MN H@? BI'BFH>A HONC
N?LGM 1@ > OJN;E? ;H> ?FCGCH;NCIH

0B? >?P?FIJG?HN 1@ ; GOFNC=IGJ;LNGFINNG @ OEGCIBAL; TIH P;Z\3
BSJINB?MCM I@ FCHE;A?M ;H> ?R=B;HA?NIMK?NQ??H NB? ACFF



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

OBCM MNO>S JLIPC>?M NB? <;M? @& ;6> LAV HESCHPAN CIB 71 @l
;H> HIH 2MM?HNC;F G?N;FM CH ;;MOHRGHARR N J2N OCHA? >" @LINM NoR
CNM All> L?AOF;NCIH <S ;FF ILA;HMNN® WMBGGZM™*MN 8 >F =3 B M.
?F?G?HN QBIM? ;==OGOF;NCIH B;M NGEGPNNNRMNBFP G?N;<tEIKAO
(OI1G; )IL?IP?L NBCM L?AOF;NCIH CM PMINSCIHJICB? @CNBIN
NB? >?JOL;NCIH JB;M? @IL ;FF ILIANMMRNB@ M CIGIHCNMVLKBI;AN
l@ ?RJIMOL? QCFF HIN B;P? ;H CGJ,;+MOIH? NEH 64t GEGHECHML 2
NB?M? =IH=?HNL;NCIHM QCFF N?H> IN=2R® FA1HN ; G GHHNMGOII;HH |
?HPCLIHG?HN +H NB? =IHNL;LS NBB?<MCHEWM @ LEMANBCH;
>?JOL;NCIH JB;M? MBIQM NB;N NBCNMNQOHVMB;HAHWN NAL QNB’GE
ILA;HCMG CM ?RJIM?> %H>?7?7> ;N NGR 2HX2 ;L@ NNB? N> NBL =NI€
CH NB? ACFFM CM MNCFF NB? MB@?,5sMONGBON; IGCItNM AB?7M 7 NHMB

? @ NB? NIN;F >CMMIFP?> > |@ NBCFOBIER?<]HSILABM I
;==0O0GOF;NCIH CH A;GG;LC>M CM =DM N N PHHIHS CH.R I 1LARCIO
"?FN?H ?N ;F %MOMBRMNTFEM ;H NB2L?@IL? <? =IHMC>?|
l@ ;KO?IOM > =IHN;GCH;NCIH ;MMOGCHMCHIA FIRITNVHN@ 0B CM
@OH=NCIH G;E?M NB?G ;H ILA;H @ AICNNNEGHA LR LFPIYPNGCM M< CHI¢
?RNL;=NCIH @LIG INB?L NCMMO?M GN?>»O0® ON NOFNMIDI? A @BD?
=1GJ;L?> NI NB? QBIF? ILAHCMG ;MBMAOHRMHNFSH>IHA;H?X
G;,CHN;CHCHA BIG?IMN;MCM ;H> L?MFOFENCEISH PQBB2B;, <GE NV
CH>0=?> NIRC= ?2@@PHCGMHNIH>2?>IHNHMB CH ;I CINHCEOF ;L NI ; >
CIHI ;H> IMGIL?AOF;NCIH FCHE?> N0 N,B?>CE A= NCNFRNIT@RIL &
?N ;F %MM;LN?F ?N ;F =

"CH;FFS IH? @ NB? G;DIL I<D?=NCGPCM OB NB?P@REIZE* HEN P@®
NI B?FJ OH>?LMN;H> ;H> JL?>C=N NB?IK GUAs5 N CINGGI? N;F?=NVHN
ILA;HINLIJCMG ;H> NIRC=IECH?NC=?SHLA? HM CT@& OB @ | E O
MNIL;A? IL L?AOF;NCIH @ G?N;RAM 0@ NN ? CAHC AFGIGN L CHW ?MRAB
G?N;FM MO=B ;M > G;S G;E? NB?”G?P NGWMOHN | @D GHN G2 N
?@@?=N 1@ >CMMIFP?> G?N;F =IHN;GCGORCNCNEIHOBRTF 2; ?H;; <l
?MN;<FCMBG?HN I@ GIF?=0F;L L?MNMNHINC NI ;IH>A 8 FHHN??M®™?M;
CHMN?;> <? ;H ILA;H CH QBC=B <CIGKREXLMM? F@ T? N§IFKQ ?R 3 LM @
QILE Q? L;CM?> NB? CMMO? NB;N MIBC=-MNAOBQ?H GNISNBBI1Q; Q|
G?N;F ;==OGOF;NCIH CH CHP?LN?<IL?2M™M @1PM B ;;N?L MJ;?=C DN

%N QCFF NB?L?@IL? <? H?=?MM?ES8 ;EIC MBC=@WNCILMN |H



OB_M? +JB”A"FC; #!/0%*

JLI=?MM?M AIP?LHCHA ILA;HINLIJCM@ GVIB,FHMECH?NCH<I,@Q >
MI ;M NI =IHMC>?L NB? NLIJBC= J;NBR;I5H NNB,N <CH, BTG OE
G?=B;HGMGM?L ?N ;F

,+1)20',+0

OBCM MNO>S JLIPC>?M ; JLII@ 1@ =NHERINH B N\CH3: ;GHR 2 LINCM

%.22 ¥4H <? MNO>C?> ;N ?HPCLIHG?HNLFESMCFRM,; HRG HHW
NB;N A;GG;LC> ILA;HM B;H>F? 6H ;H>6H CMLISOCC@ @S? .2 +HOIG 6
>?JOL;N?> > CM GIL? J?LMCMNALCNFIMLHN;, EHES OMECE=BCGEBS
<S NB? ?MM?HNC;F 6H IL HIH ?MMGRANGM MNO=>E;2>=BI?lL? | @ E
l@ G?N;F MJ?=C@C= <CIl;==0GOF;NCGIGPNL PH=@HMOINBIQ? N RL QI
J?L@ILG?> IH QBIF? ILA;HCMGM

%H ;>>CNCIH Q? MBIQ?> NB;N NB? NCF,M=-COM> ®IN;INE AF $@ LMBH

%.22 DACNB OH>IO<N?>FS =IHNL;MNCHA >GMNL @QCHCIHHA NH X
NB;N ACFFM L?JL?M?HN NB? G;DIHMQRCHD NP2 NEMNRMMNI H=2 v
=?HNL;F ILA;HM @IL <INB > ;H> 6H ;==0GOF;NCIH ;H> >?JOL;

L(+,4)#" % #+1

OBCM QILE B;M <??H MOJJILN?> <S NBR? ,*+P?.JLID?=N @Ot

OBCM QILE <?H?@CNN?> @QLIGNNBT=LPIN-SB @L;GRQINE -
;CGM ;N @IMN?LCHA MNCGOF;NCHAL MG AMIWIN @@IC =G XLCME B NI
;JJLI;=B?M 3? NB;HE NB? .;>CI?=IFIAGNR]&;Fl @ HPBCL % HWG ?
[1=CAN~*"M 1). (%!*/M ;H> BLCMNCH? (O<J;QSEBHM>MBIGJPN(
.;>CIFIAC=;F ,LIN?=NCIH ,?LMIHM @IL NB?CL N?=BHC=;F MOJ.

0B? ;ONBILM >?=F;L? NB;N NB?S B;P? KIHEAHLQMNM GIL?NCIH
L?F;NCIHMBCJM NB;N =I10F> B;P? ;JUIPNER?>>CNHl KBI@W O ?}P+? NB"

21&,/ 01 1#*#+1

+JB*"FC,; #?MNCH )?NBI>IFIAS "ILG,;PLH@ANS MMCNW O3ECN ONHAIH |1

BLCMN?FF? (1J?M IH=?JIJNO;FCT;NCIGNQPANRBI>IFAES3Q .?M*»CL
/OJ?LPCMCIH "OH>CHA ;=KOCMCNCIH

*C=IF;M ?FILG? .?MIOL=7?M



#1 $ $ 1 o#) "t o# B #S (# #1 # & " #

(;OL; #;LH?LI .?MIOL=?M

+FCPC?L #?7@ @ ;L> IH=?JNO;FCT;NCIMCHANBI2PROAQ .?7MCOI
/OJ?LPCMCIH "OH>CHA ;=KOCMCNCIH

OBIG;M (;=10? (;<;LNB? IH=?JIJNO;FCT,; R IH3LCNGBHAIFIASPC.?2
ISCNCHA /OJ?LPCMCIH "OH>CHA ;=KOCMCNCIH



OB_M? +JB”A"FC; #!/0%*

,%-0+ 2(-,1 "-+.*?+%,2 (0$1 11-"(?7%8 % 3..02¢% R 0DI1
# 2

+23=6 * 92C24EG6C:DHE2EDB COFDBS671@C 2296 61A6C:>67ED

%S $) )I%S( #

%% ) (
LS
"0l (
$ (1*#
) (

%) ((!1*#
e

% I*#

* 1 )(




#1 $ $ 1 o#) "t o# S #S (# #1 # & " #

8FC6 * %2:? A2CED @7 E96 61AGCHMERER A A2 ?H ROEBEIRS: BPABL @7 E96
E27?5 EC6 D2>A=:?8 E:>6DEG6AD 5FC:?:8 EHO%6 5HF2H@QRFE @7 BADPRRE4FE2 B P2E: @
E2?5 EC6 D2>A=:?8 E:>6DEG6AD 5FC:?8 H® E BH ERRE @R CRE2@6? 2@F E26 bl A
FC:?8 E96 244F>F=2E:@7? A92D6 E9GCE®@E6€- BOGC?@5 @ @b2A=RB6561P@DF
4277?:32=:D> 3 @C H2E6C C6?6H22QE96 B2DEECRDDHEC® ?A%<-38856:C 2?5 EC
E9C@H? +@ 368:7 >$ @7 "FHP2ZEBTE M2 D 2@ 5 Q66 2?E@ E96536R2B26C E96
D@=FE:@? 7@==@H65 3J 2?7@E96C BE @POFBL2O02ER>4AWHDBS:? @& E H2 B
C6A@D:E:@?65 :? E96 362<6C E92E O2E: @DH BB6C6ACBRRAE 6/5@ G 962 4DAB6 2
%W@? E@CE®21@7? 4@?46?EC2E:@?D :? C62= E:>6 5+@CA2@>HG6E@2EDL P96 FAE
E9FD <66A E96 6IA@DFC6 4@7?46?ET2R4@ ?G2PBJ44ai»TAB2EHC 2D: @@ DD B2B6 E
+23=6D* 2?5 * C@F?5 6G6CJ 5BID 23B6CGCEAEGH2RE W T3+ DA6D @7
E2<67? :7? 5:776C6