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Editorial:

Os Estudos da Paz entre a reflexão estratégica e a

tradição crítica

Maria do Céu Pinto Arena, Editora Convidada

F

E ste número da Perspectivas é dedicado ao
Prof. Johan Galtung, que veio, no dia 20 de

outubro, à Universidade do Minho para falar sobre
o tema “Five Decades of Peace Research: Past and
Future”. O Prof. Galtung é conhecido mundial-
mente como fundador da disciplina académica
“Estudos da Paz” e mentor, tanto no âmbito
teórico quanto prático, no campo da mediação e
da transformação de conflitos. Galtung foi quem
primeiro conceptualizou a questão do peacebuild-
ing ou construção da paz, apelando à criação de
sistemas que criem uma paz sustentável. Dele são
igualmente os conceitos inovadores de “violência
estrutural” e “violência cultural” e de “paz neg-
ativa” e “positiva”, que tanta influência tiveram
em gerações sucessivas de investigadores que têm
vindo a trabalhar na área da pesquisa para a
paz. Além disso, a sua contribuição a nível teórico
andou sempre a par e passo com a sua experiência
prática: desempenhou um papel decisivo na me-
diação e prevenção da violência em 150 conflitos
armados no mundo ao longo das quatro últimas
décadas.

Os seus estudos vieram pôr em evidência as
dimensões negligenciadas e invisíveis da violên-
cia escondidas na estrutura dominante de poder
e com uma lógica de auto-reprodução implícita
nessa ordem dominante. A emergência, nos anos

• Universidade do Minho, Centro de Investigação em Ciência
Política.

1950/1960, da pesquisa dos conflitos e dos estu-
dos da paz representou um desafio à concepção
dominante da paz tal como entendida nos estudos
estratégicos e nas teorias realistas das Relações In-
ternacionais prevalecente durante a Guerra Fria.
Essa reorientação da pesquisa da paz, e o nexo
estabelecido com a teoria dos conflitos e a teo-
ria do desenvolvimento, fornecerem os elementos
essenciais a Galtung para desenvolver, em meados
da década de 1970, a teoria sobre as modalidades
de intervenção pacífica no contexto de conflitos vi-
olentos. Desenvolveu asssim os conceitos de peace-
keeping, peacemaking e peacebuilding, adoptados
pela ONU como elementos integrantes da sua
abordagem para conter e resolver conflitos.

As questões de segurança e da paz tornaram-
se um dos conceitos dominantes na formulação
de políticas no mundo ocidental para as áreas
de conflito, servindo inclusive para justificar in-
tervenções coercivas em nome da necessidade de
pacificar e reconstruir zonas problemáticas se-
gundo uma agenda da “paz liberal”. A emergên-
cia dos estudos críticos de segurança, que desde
o fim da Guerra Fria se tem alimentado das
perspectivas radicais pós-positivistas, contribuíu
para questionar os modelos dominantes de inter-
venção moldados nas perspectivas ocidentais.

O artigo do Prof. Galtung, “Stream of Con-
sciousness about Stream of time” retoma alguns
dos temas da sua teoria sobre “rank concordance
and rank discordance” desenvolvido nos seus arti-
gos, “Violence, Peace and Peace Research”, Jour-
nal of Peace Research, 1966 e “Rank Concordance
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and Rank Disequilibrium Theory”, Journal of
Peace Research, 1969. Em resumo, a sua tese
critica a propensão das ciências sociais e políti-
cas ordenarem a sociedade em rankings lineares.
Galtung afirma que os sistemas em que são efe-
tuados rankings, em que os atores são alinhados
de forma piramidal, é um mecanismo que eviden-
cia os mecanismos de violência estrutural, pois
reforça as dinâmicas existentes de poder. Nessa
lógica, os atores melhor classificados dentro de
uma dada métrica, como a rendimento, também
serão altamente classificados noutras métricas,
como a educação e saúde. Esta congruência nos
rankings também se verifica para os atores classi-
ficados abaixo dessas métricas e serve para limitar
a mobilidade dentro do sistema social. Assim, no
sistema social, os atores melhor classificados de-
sempenham um papel central no próprio sistema,
reforçando a sua importância para o status quo,
bem como seus incentivos para mantê-lo (“rank
centrality correlation”). As dimensões de classi-
ficação tendem a ser fortemente correlacionadas
devido à forma como estão ligadas na estrutura
social. Tal como ele refere, a crítica marxista da
sociedade capitalista enfatiza como o poder de
decidir sobre o excedente do processo de produção
é reservado aos proprietários dos meios de pro-
dução, que podem então adquirir posições de topo
em todas as outras dimensões de classificação,
pois, numa sociedade capitalista, o dinheiro é al-
tamente conversível. Esta correlações evidenciam
que a violência é estrutural, está incorporada na
própria estrutura.

A sua prescrição é que se desenvolvam sis-
temas não-hierárquicos e discriminatórios de clas-
sificação. A sua conclusão é que o “rank con-
cordance” expõe os mecanismos que estimulam
a violência estrutural porque promovem sistemas
classificativos que reforçam as desigualdades. Por
outro lado, o “rank disconcordance” está na base
da violência directa, porque estimula a revolta dos
que estão na base dos rankings.

O artigo também lida com questões mais ab-
stratas, como a cosmologia social ocidental que
reflete uma conceção do tempo dramática com
ciclos estanques e rígidos, marcados por ciclos
de expansão e contração, por evoluções e crises
e ruturas. Esta é aliás uma preocupação antiga
de Galtung: ampliar a inteligibilidade ocidental

dos padrões de interação, para modelos com inter-
ações complexas, multilaterais e horizontais, que
englobem mais dimensões e outras possibilidades
de ler a realidade social. As noções ocidentais
de progresso estão ligadas a um sentido de crise
iminente ou apocalipse, e as fontes da ameaça
parecem provir invariavelmente do exterior de um
centro pacífico. Afastando-se desta perspectiva
linear e bipolar, Galtung adota uma ‘cosmologia
temporal circular, onde as vantagens são duplas.
Primeiro, ela ajuda a combinar a noção de ociden-
tal e cristã do tempo como limitado (encarando
os conflitos como tendo um início, nascimento
ou génese claros, e um final igualmente claro -
apocalipse e catarse), com o conceito budista de
tempo como infinito, de acordo com o qual não
há começo nem fim. O conflito é transformado, de
preferência para um nível superior (isto é, menos
violento), mas não extinto (1996: 81). Esta última
concepção do tempo coincide com a noção de
transformação do conflito, que reconhece que o
conflito persiste, mas o diálogo é permanente.

Os dois artigos seguintes são uma reflexão so-
bre a aplicabilidade da Teoria da Paz Democrática
(TPD). Esta teoria ganhou força no Pós-Guerra
Fria, com o fim da bipolaridade, pois a nova
ordem do sistema internacional configurava-se
como uma vitória do liberalismo e capitalismo
ocidental sobre o socialismo soviético – o “fim
da História”, como alvitrou Francis Fukuyama.
Por isso, considerou-se que o sistema internacional
encontraria mais estabilidade e seria mais pacífico
sob a égide dos princípios democráticos. O artigo
de Bento Caleiro apresenta os resultados empíri-
cos do postulado na Teoria da Paz Democrática.
Utilizando o Índice Global de Paz e o Índice de
Democracia, o autor faz uma análise de correlação
(entre clusters) entre os valores verificados pelos
indicadores de paz e de democracia. Conclui que,
efetivamente, os estados democráticos apresentam
uma menor propensão para se envolverem em
conflitos armados entre si e, em particular, que as
democracias consolidadas são menos conflituosas
que as semi-democracias.

O artigo de Alice Heil de Borba é um es-
tudo de caso que aplica aquela teoria às disputas
territoriais entre Peru e Equador, em particu-
lar a chamada Guerra do Cenepa em 1995. A
autora afirma que a TPD tem dificuldade em



PERSPECTIVAS, JOURNAL OF POLITICAL SCIENCE, SPECIAL ISSUE 2017 9

explicar esse episódio, tendo em vista que as insti-
tuições liberais democráticas não foram capazes
de canalizar as opções dos seus governantes para
outras vias que não o conflito armado. A literatura
afirma que há geralmente uma correlação entre a
comunhão de princípios liberais e a ausência de
guerras, bem como um nexo de causalidade entre o
papel da cultura democrática e o comportamento
(pacífico) dos Estados. Essa ausência de corre-
lação pode ser constatado neste estudo de caso,
visto que Peru e o Equador, apesar de inseridos
num contexto regional de democracias, não foram
persuadidos por normas, valores e cultura a não
optar pela guerra. A autora afirma que fazem por
isso sentido os argumentos para quem somente as
democracias sólidas evitam o conflito armado.

O artigo de Ramon Blanco e Natali Ho� é uma
reflexão sobre o state-building efetuado no Iraque
pós-2003 sob a égide da Coalitional Provisional
Authority (CPA). A análise usa a perspetiva
crítica de David Chandler sobre a marca distintiva
americana (o Império em Negação) impressa nos
processos de state-building. Este artigo insere-se
na linha das narrativas críticas de estudos da paz
e resolução de conflitos, que identificam a ‘paz
liberal contemporânea como uma conceção impe-
rialista da paz promovida por forças hegemóni-
cas, argumentando em favor de uma nova forma
de paz que transcenda a conceção dominante
atual. Efetivamente, a re-construção de Estados
por organizações internacionais é um dos instru-
mentos distintivos da comunidade internacional
no pós-Guerra Fria para estabilizar países pós-
conflitos e promover a paz. Nas últimas décadas,
state-building tem ocupado um espaço central nas
discussões de política internacional como instru-
mento privilegiado de reconstrução pós-guerra. A
influência do modelo de ‘paz liberal nas práticas
de peacebuilding é criticada por assentar na pro-
moção externa, frequentemente de forma vertical
(top down), de sistemas normalmente ocidentais
de governança democráticos e de economias de
mercado livre: a construção do Estado de Di-
reito por parte dos atores externos assenta na
imposição de uma agenda externa de regulação
aos países intervencionados. O quadro de leis e
instituições produzidos refletem os laços de gov-
ernança e modelos ocidentais e, por isso, nem
sempre atendem às exigências especificas daquelas

sociedades.
No entanto, e tal como sublinham os au-

tores, apesar da atenção concedida ao envolvi-
mento externo de organizações internacionais na
re-construção de um Estado, o entendimento
teórico do state-building enquanto processo emi-
nentemente político ainda é limitado. Isso ocorre,
principalmente em virtude do quadro normativo
técnico-burocrático usado e da sua explicação ser
apresentada em termos técnicos, de criação de
capacidades e eficiência, desvalorizando a esfera
política envolvida no state-building. Essas práti-
cas são disfarçadas através de uma construção
discursiva que põe o acento tónico na ideia de
parceria entre os Estados intervencionados e os
agentes internacionais. Os autores afirmam que
esse discurso não torna essas intervenções menos
invasivas – acaba, na realidade, por permitir a
instauração de métodos de regulação e controle
muito mais profundos do que os tradicionais. O re-
sultado disso é a criação de “Estados Fantasmas”,
em que a reformulação dos Estados intervenciona-
dos vai minar a relação com as suas populações.
No caso do Iraque, os autores concluem que a
reconstrução do país nos moldes de uma econo-
mia liberal que favorece os interesses económicos
dos Estados Unidos, criou forte insatisfação na
população e fortaleceu o surgimento da resistência
armada no Iraque nos anos pós-2003.

O último artigo liga com a questão do uso da
força nas missões de manutenção da paz ou peace-
keeping. As intervenções da ONU no pós-Guerra
Fria (Cambodja, Somália, Bósnia-Herzegovina e
Ruanda) ocorreram em ambientes voláteis, de alto
risco e incerteza e em guerras civis de contornos
indefinidos. As operações de paz dos anos 90
vieram demonstrar as limitações dos princípios do
peacekeeping tradicional em operações caracteri-
zadas por um consentimento limitado: são oper-
ações ditas ‘complexas porque podem requerer o
uso parcial da força para assegurar a execução do
mandato. A era pós-11 de setembro não melhorou
a situação: a ONU é cada vez mais chamada a
intervir em cenários onde os conflitos são domina-
dos por atores irregulares - conflitos assimétricos.
As intervenções requerem às vezes operações mil-
itares de contra-terrorismo, tal como aconteceu
no Afeganistão e no Iraque, ou na Líbia, Mali e
Somália.
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Para estas ‘intervenções robustas é necessário
encontrar uma opção intermédia que se situe
entre o binário peacekeeping-peace-enforcement,
de forma a não minar os alicerces do peace-
keeping que assentam nos princípios do consen-
timento, imparcialidade, uso excecional da força.
O uso da força em missão do peacekeeping é uma
matéria polémica e os debates em curso sobre
esta matéria não são esclarecedores. A doutrina
do “textitpeacekeeping musculado” tem vindo a
obter aceitação junto do Secretariado da ONU.
A experiência das operações de manutenção de
paz desde os anos 90, permitiu ultrapassar o tabu
relativo ao uso da força. Vários documentos da
ONU demonstram uma crescente vontade de usar
a força em apoio dos objetivos da ONU, embora
de forma ainda confusa e ambígua que não ajuda a
reforçar a credibilidade do peacekeeping enquanto
técnica pacífica de resolução dos conflitos.
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2p2M B7 MQi?BM; Bb 7�HHBM;X �M/- Bib TmHH p�`B2b rBi? �
T�`�K2i2`- ;- 2tT2`B2M+2/ #v �bi`QM�mib BM Qmi2`
bT�+2- rBi? ; 4 yX q2 Q7i2M }M/ iBK2 ǳT�bbBM;
[mB+FHvǴ- ǳbHQrHvǴ- ǳbi�M/BM; biBHHǴc `272``BM; iQ
bQK2 +?�M;2b rBi? i?Qb2 +?�`�+i2`BbiB+b- MQi iQ
ǳiBK2ǴX q?2`2�b +?�M;BM; ; BKT�+ib �HH Q#D2+ib
rBi? K�bb- K- rBi? � 7Q`+2 6 4 K;- i?2`2 Bb MQi?@
BM; +Q``2bTQM/BM; iQ i?Bb 7Q` �HH +?�M;2bX h?2`2 Bb
MQ T�`�K2i2`- ?- 7Q` i?2 bT22/ Q7 iBK2 BM ;2M2`�HX
q?2M �M �;BM; T2`bQM mb2b K2i�T?Q`b HBF2 ǳiBK2
T�bbBM; bHQrHvǴ- ǳbi�M/BM; biBHHǴ Q` ǳbBKTHv ~Qr@

• CQ?�M :�HimM;- 7QmM/2` Q7 i?2 S2�+2 _2b2�`+? AMbiBimi2
BM PbHQ- �M/ i?2 CQm`M�H Q7 S2�+2 _2b2�`+?X *Q@7QmM/2`
Q7 i?2 LQ`/B+ AMiBimi2 7Q` S2�+2 _2b2�`+? (LA66)X 6QmM/2`
�M/ _2+iQ` Q7 h_�La*1L. S2�+2 lMBp2`bBiv- 7QmM/2` �M/
/B`2+iQ` Q7 h_�La*1L. AMi2`M�iBQM�H �M/ +QMbmHi�Mi Q7
p�`BQmb lL �;2M+B2b- T`Q72bbQ` �M/ H2+im`2`X

.PA,?iiT,ff/tX/QBXQ`;fRyXkR3R9fT2`bT2+iBp�bXRyj

BM;Ǵ- Bi Bb #2+�mb2 HBiiH2 Bb +?�M;BM; BM i?2 +QMi2ti
7`QK /�v iQ /�v- r22F iQ r22F- v2�` iQ v2�`X P{@
+B�H- Tm#HB+ F`QMQb Bb iB+FBM;- Q` `BM;BM;- #mi HBiiH2
2Hb2 Bb +?�M;BM;X ǳaiBHHǴ b?QmH/ MQi #2 +QM7mb2/
rBi? F�B`Qb- i?2 KQK2Mib r2 r�Mi iQ +�Tim`2
7Q`2p2`, MQ +?�M;2- rBb?BM; 7Q` ǳiBK2Ǵ iQ ǳbi�M/
biBHHǴX q2 +�M bT22/ mT- �++2H2`�i2- +?�M;2b- �M/
bHQr /QrM- /2+2H2`�i2X ǳSQr2`Ǵ Bb +QKK�M/ Qp2`
+?�M;2c bQK2 ?�p2 KQ`2- bQK2 H2bbX ǳ*H�bbǴĜ
2+QMQKB+- KBHBi�`v- +mHim`�H- TQHBiB+�HĜBb �MQi?2`
rQ`/ 7Q` TQr2`X Pm` �;2 Bb K�`F2/@K�``2/ #v
ǳ�++2H2`�i2/ ?BbiQ`vǴ, 7`QK � *QH/ q�` rBi? irQ
bmT2`TQr2`b TBii2/ �;�BMbi 2�+? Qi?2` pB� i?2
BKTHQbBQM Q7 QM2 U?QH/BM; QM iQ mHiBK�i2 TQr2`V
�M/ i?2 Qi?2` /2+H�`BM; Ǵr2 rQMǴ mMBTQH�`Biv iQ
Bib 2KTB`2 +`�+FBM;- /2+HBMBM;- 7�HHBM;X .QrM- QmiX

1Mi2`b KmHiB@TQH�`Biv- rBi? la�- 1l- _mb@
bB�- �7`B+�M- G�iBM �K2`B+�M �M/ AbH�KB+ mMBiB2b-
AM/B�- �a1�L- *?BM�- C�T�MX Ry TQH2bX qBi?
la�@1l TQH2b �b q2bi- �M/ _mbbB�@*?BM�Y TQH2b
�b a*P- 3 TQH2bX LQi mMB@ Q` #BTQH�`- � M2r
KmHiB@TQH�` rQ`H/ 2K2`;BM;- bQHB/B7vBM;X �HH i?2b2
K2;�@?�TT2MBM;b rBi?BM i?2 iBK2 bT�M Q7 QMHv
irQ /2+�/2bX q?�i ?�TT2M2/ iQ i?2 K�+`Q H2p2H
Q7 bi�i2b �M/ M�iBQMb\ ai�i2b 7mb2/ BMiQ `2;BQMb
�M/ M�iBQMb BMiQ +BpBHBx�iBQMbc BM Ry Q` 3 TQH2bc
3 B7 la�@1l 7mb2 BMiQ q2bi �M/ _mbbB�@*?BM�
BMiQ a*Pc rBHH i?2v /Q i?�i\ �m;mbi kyRd i?2
7Q`K2` ?�p2 b2`BQmb T`Q#H2Kbc i?2 H�ii2` H2bb bQX
lM/2`HvBM; Bi �HH r�b � DmKT 7`QK [m�MiBiv iQ
[m�HBiv BM bT22/b Q7 i`�MbTQ`i�iBQM �M/ +QKKm@
MB+�iBQM- 7`QK HBMFBM; bi�i2b iQ HBMFBM; `2;BQMb-
2t+2Ti 7Q` #B; bi�i2b �H`2�/v `2;BQMb #v i?2K@
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b2Hp2bX h?2 K2;� H2p2H ;`2r �i i?2 2tT2Mb2 Q7
K�Mv iQQ bK�HH K�+`Q H2p2H bi�i2bX �M/ i?2
K2bQ H2p2H rBi?BM bQ+B2iB2b- /BpB/2/ #v 7�mHi@HBM2b-
�M/ i?2 KB+`Q H2p2H #2ir22M �M/ rBi?BM T2`@
bQMb\ aQK2i?BM; bBKBH�`X �i i?2 K2bQ H2p2H, KmHiB@
TQH�`Biv- #B@;2M/2`c i`B@;2M2`�iBQM +?BH/@�/mHi@QH/c
T2Mi�@`�+B�H Ur?Bi2@v2HHQr@#`QrM@#H�+F@`2/VX >m@
K�M `B;?ib- /2KQ+`�+v@ /Bz2`2Mi #mi 2[m�H @r2`2
+`m+B�H 7�+iQ`bX

�i i?2 KB+`Q H2p2H, `2+Q;MBiBQM Q7 /Bz2`2Mi-
bB;MB}+�Mi Qi?2`b- BM+HBM�iBQMb- +Q@2tBbiBM; BMbB/2
Qm`b2Hp2b- �b MQ`K�H �M/ 2M`B+?BM;X "mi +H�bb
bm`pBp2/X �M/ ?m;2 BM2[m�HBiv BM TQr2` �M/ `2@
bQm`+2bX q2 rBHH `2im`M iQ i2i`�@+H�bbĜ2+QMQKB+@
KBHBi�`v@+mHim`�H@TQHBiB+�HĜ/QK2biB+�HHv- �M/ ;HQ#@
�HHv �KQM; bi�i2b- �b 7�+iQ` /2H�vBM; +?�M;2X
ǴhBK2Ǵ �++2H2`�i2b #v �++2H2`�iBM; +?�M;2b �+@
+2H2`�iBM; mbX *QmMiH2bb Ǵi?BM;bǴ +?�M;2X "mi
+?�M;2b ?�M; iQ;2i?2` BM r�vb r2 �`2 mM�#H2 iQ
mM`�p2HX � ?�M/7mH Q7 TH�MM2/ +?�M;2b K�v #`BM;
�#Qmi � r?B`HrBM/c Q` � bi�M/@biBHH- rBi? +?�M;2b
+�M+2HBM; 2�+? Qi?2`X SHmb Ï� +?�M;2- THmb Ï� `2bi2
H� KāK2 +?Qb2\ h?�i Bb bQK2i?BM; 2Hb2- �TTHvBM;
iQ i?2 /22T b+`BTibc i?2v +?�M;2 bHQrHv Q` MQi �i
�HHX 1KTB`B+�H +?�M;2b �`2 #v /2}MBiBQM bm`7�+2
+?�M;2b- [mB+F Q` bHQrX

� 7�KQmb D�xx KmbB+B�M r�b QM+2 �bF2/ r?�i
D�xx rQmH/ #2 HBF2 BM ky v2�`b Q` bQX >Bb �Mbr2`, ǳB7
A FM2r- r2 rQmH/ �H`2�/v #2 i?2`2Ǵc ?2 rQmH/ #2
TH�vBM; i?�i D�xxX q2HH- r2 KB;?i #2 i?2`2 r?2`2
D�xx +?�M;2 Bb +QM+2`M2/- #mi i?2`2 �`2 xBHHBQMb
Qi?2` +?�M;2 /BK2MbBQMbX h?Bb HBKBib Qm` �#BHBiv iQ
TH�M i?2 7mim`2c 7mim`2- HBF2 T`2b2Mi- #2BM; ?QHBbiB+
�M/ /B�H2+iB+X >Qr �#Qmi i?2 T�bi\ *HQ+Fb �M/ +�H@
2M/�`b +�M #2 `2p2`b2/X �M/ bQ +�M K�Mv +?�M;2bX
aQK2- HBF2 �;BM;- /2�i?- b22K B``2p2`bB#H2X *�M r2
#v `2p2`bBM; +?�M;2b #`BM; #�+F i?2 T�bi\ h?Bb
2bb�v Bb BMbTB`2/ #v J�`iBM ami2`Ƕb MQp2H .B2 w2Bi-
/B2 w2Bi- iBK2- iBK2@ UwɃ`B+?, .BQ;2M2b kyRkV �M/
#v i?Qb2 r?Q BMbTB`2/ ?BK, iQ `2p2`b2 +?�M;2b
iQ `2+`2�i2 BM KBMmi2 /2i�BH � TQBMi BM i?2 T�biĜ
KQ`2 T�`iB+mH�`Hv r?2M i?2 #2HQp2/ rBp2b Q7 i?2
irQ T`Qi�;QMBbib r2`2 biBHH �HBp2- ?QTBM; iQ K22i
i?2KX AM Qi?2` rQ`/b- ami2`Ƕb MQp2H �HbQ K�F2b i?2
B``2p2`bB#H2 `2p2`bB#H2- #v `2+`2�iBM; i?2 2t�+i +QM@
i2tiX LQ `2�bQM iQ 7QHHQr � +`2�iBp2 MQp2HBbi i?�i
7�`X "mi K�FBM; `2p2`bB#H2 +?�M;2b iQ #`BM; #�+F
bQK2 Q7 i?2 T�bi bQmM/b BMi2`2biBM;X �M/ K�Mv
/Q i?�i bvK#QHB+�HHv �i bBHp2`@;QH/2M@TH�iBMmK

�MMBp2`b�`B2b, /`2bbBM;- T?QiQb /BbTH�v2/- B+QMb-
K2KQ`B2b- bT22+?2bX _2@+`2�iBQMX h?Bb �mi?Q` Q`@
;�MBx2/ BM RN8R � #mb iQm` 7Q` M�im`�H b+B2M+2
bim/2Mib PbHQ@*�T`B@PbHQ i?`Qm;? Ry +QmMi`B2b-
�M/ 8y v2�`b H�i2`- BM kyyR- r2 `2+`2�i2/ i?2 }`bi
ey FKb `B/2 rBi? i?2 dy@3y i2�`b QH/X JQbi Q7
mb �HBp2- bi�M/BM; QM i?2 b�K2 L�im`�H a+B2M+2
7�+mHiv bi�B`b- #Q�`/BM; � #mbX .22THv iQm+?BM;
#2+�mb2 bQ Km+? ?�/ #22M `2+`2�i2/- BM+Hm/BM; i?2
b2�iBM; BM i?2 #mbX h?2 T�bi +`2Ti /22T BMbB/2 mbX
aQ /B/ i?2 T`2b2Mi, ǳ?Qr QH/ i?2v HQQFǴc �7i2` �
b2+QM/ Q` irQ 7QHHQr2/ #v ǳi?�i K�v �HbQ �TTHv
iQ K2ǴX J�Mv mb2/ #mb KB``Q`b 7Q` +?2+FBM;X "mi
�HiQ;2i?2` � K2KQ`�#H2- }M2 `2@+`2�iBQMX "2ii2`
H2i #v;QM2b #2 #v;QM2b\ LQX h?2v �`2 T�`ib Q7
mbX "2ii2` `2HBp2 i?2 DQvb �M/ `2i?BMF r?�i +QmH/
?�p2 #22M #2ii2`X _2+`2�i2 iQ `2~2+iX _2~2+i iQ
`2+`2�i2X

k *?�M;2 �b +m`p2b
1Mi2`b � TBQM22`, h?QK�b J�Hi?mb Rdee@R3j9-
rBi? �M ǳ�`Bi?K2iB+Ǵ@HBM2�` +m`p2 7Q` 7QQ/ T`Q/m+@
iBQM- � ǳ;2QK2i`B+Ǵ@ 2tTQM2MiB�H +m`p2 7Q` T2QTH2
T`Q/m+iBQM- TQTmH�iBQMc `2~2+iBM; QM i?2 `2H�iBQM
#2ir22M i?2 irQX SQTmH�iBQM ;`QrBM; Km+? 7�bi2`
i?�M 7QQ/- k@9@3@Re pb R@k@j@9 2p2`v k8 v2�`b-
T2QTH2 r2`2 +QM/2KM2/ iQ KBb2`vX h?Bb Bb iQ
+2H2#`�i2 i?2 K�Hi?mbB�M T`BK�+v ;Bp2M iQ irQ
+m`p2bĜ�m/�+BQmb- +QKTH2t- bBKTH2ĜMQi iQ 2tTHQ`2
bQHpBM; i?2 +QMi`�/B+iBQMX � ivTQHQ;v Q7 T`BKQ`@
/B�H +m`p2b mbBM; 7Qm` bBKTH2 +m`p2 b?�T2b, C- �-
l- G b?�T2/- QMHv mT- /QrM@�M/@mT- mT@�M/@/QrM-
�M/ QMHv mTX C�lG HBF2 BM ǳ?�mHǴ- ?�mHBM; ?BbiQ`vX
h?�i KBbb2b i?2 +QMi`�/B+iBQM #2ir22M J�Hi?mbǶ
irQ C@b?�T2/ +m`p2b- HBF2 J�Hi?mb KBbb2b i?2 �
+m`p2X �M/ i?2M i?2 ~�i +m`p2 7Q` MQ +?�M;2 �i
�HH- KBbb2/ #v #Qi?X qBi? i?2 K�i?2K�iB+b Q7
7mM+iBQMb Q7 QM2 p�`B�#H2- v47UiV- �i Qm` /BbTQb�H
Km+? KQ`2 bQT?BbiB+�i2/ +m`p2 ivTQHQ;B2b +�M #2
/2p2HQT2/X "mi i?2 rQ`/ ǳb?�T2Ǵ T`2bmTTQb2b �
p�`B�#H2 i- � i@�tBbX J�Hi?mb mb2/ ǳF?`QMQbǴ- MQX
Q7 v2�`b 7Q` i- r?2i?2` i?2`2 Bb bm+? � i?BM; Q` MQiX
q2 +�M /Q Bi �b B7 iBK2 Bb �i i?2 ?B;?2bi H2p2H Q7
K2�bm`2K2Mi- ǳBMi2`p�H b+�H2Ǵ- #2vQM/ ǳ+�`/BM�H
b+�H2Ǵ UMQX Q7 /�vb- v2�`bVX "mi Q`/BM�H b+�H2 rBHH
/Q, ǳ2�`HB2`- �i i?2 b�K2 iBK2- H�i2`Ǵ 7Q` iBK2c
ǳH2bb- b�K2- KQ`2Ǵ 7Q` +?�M;2X *�M r2 biBHH i�HF
�#Qmi +m`p2 b?�T2b\ LQ T`Q#H2KX �HH C�lG �`2
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i?2`2 �b KQ`2@KQ`2@KQ`2- KQ`2@b�K2@H2bb- H2bb@
KQ`2@H2bb- H2bb@H2bb@H2bbX �M/ i?2 ~�i +m`p2 �b
b�K2@b�K2@b�K2X q2 +�M 2tTHQ`2 b?�T2b rBi? i
�b +QMiBMmQmb p�`B�#H2- �M/ rBi? i �b � j@TQBMi-
Q`/BM�H b+�H2- p�`B�#H2X E?`QMQb Bb ;2M2`�HHv �+@
+2Ti2/- #mi i?2 Q`/BM�H b+�H2 Bb KQ`2 ?QM2bi- KQ`2
i`mi?7mH- �M/ bm{B2MiX �7i2` J�Hi?mb +�K2 HQ;BbiB+
+m`p2b@rQ`H/ TQTmH�iBQM bi�#BHBxBM;@�M/ �@b?�T2/
+m`p2b@MQr /2+`2�bBM;X �M/ � 7Q+mb QM �;BM; TQT@
mH�iBQMb ?2�/BM; 7Q` G- /QrMc �M/ QM ǴvQmM;@
BM;Ǵ TQTmH�iBQMb ?2�/BM; 7Q` C- mTX h?2 q2bi
�M/ *?BM� �`2 �;BM;- �7`B+� �M/ G�iBM �K2`B+�
vQmM;BM;- b?B7iBM; i?2 rQ`H/ TQTmH�iBQM ;`�pBiv BM
i?2B` /B`2+iBQMX �HH +m`p2bX �MQi?2` ivTQHQ;v 7Q`
+m`p2b Bb #2ir22M KQMQiQM2- M2p2` /2+`2�bBM; Q`
M2p2` BM+`2�bBM;- �M/ MQi KQMQiQM2- /QBM; #Qi?X
AM Qi?2` rQ`/b- #2ir22M C �M/ G QM i?2 QM2
?�M/- �M/ � �M/ l QM i?2 Qi?2`X � �M/ l ?�p2
� K�tBKmK �M/ � KBMBKmK- +�M #Qi? �// i?2
Qi?2`- �M/ Km+? KQ`2X h?mb- i?2 /`QK2/�` +m`p2
?�b QM2 K�tBKmK #mi i?2 +�K2H ?�b irQ- rBi? �
KBMBKmK BM@#2ir22MX "Qi? �MBK�Hb +�M +Qp2` p�bi
bT�+2 �M/ p�bi iBK2X h?2 +m`p2b K2MiBQM2/ bQ 7�`
�`2 �HH +QMiBMmQmbc MQ DmKTbX h?Bb Bb � ;2M2`�H
+?�`�+i2`BbiB+ Q7 q2bi2`M i?BMFBM;- BKT2`pBQmb iQ
i?2 K�Mv /Bb+QMiBMmBiB2b �M/ DmKTb BM q2bi2`M
?BbiQ`vX hQ K2MiBQM bQK2, i?2 jN8 /BpBbBQM Q7 i?2
_QK�M 1KTB`2 BM q2bi �M/ 1�bic i?2 2M/ Q7 i?2
q2bi BM 9dec Q7 i?2 1�bi BM R98jX h?2 A#2`B�M
T2MBMbmH�, C2rb TBiiBM; lK�vv�/ JmbHBKb �;�BMbi
oBbB;Qi? *?`BbiB�M 7mM/�K2Mi�HBbib- 2bi�#HBb?BM;
i?2 *Ʀ`/Q#� *�HBT?�i2 BM dRR- /Bb2bi�#HBb?2/ BM
R9NkX �HH p2`v /`�K�iB+- �HH p2`v /Bb+QMiBMmQmbX

h?2 q2bi2`M r�v Q7 T22`BM; BMiQ i?2 7mim`2 Bb
+�`27mH ǳi`2M/ 2ti`�TQH�iBQMǴc i`2M/b- �M/ 2ti`�T@
QH�iBQMb- #Qi? #2BM; +QMiBMmQmbX L�im`� MQM 7�+Bi
b�Himb- M�im`2 K�F2b MQ DmKTbX h?2 +Q/2 7Q` i?2
rQ`H/ r�b i?2 BMi2HHB;2Mi /2bB;M Q7 i?2 *`2�iQ`-
Q`Ĝ�KQmMiBM; iQ i?2 b�K2ĜBKKmi�#H2 G�rb Q7
L�im`2X �HH i?�i Bb M22/2/ Bb i?2 +Q/2b iQ mM7QH/X

h?2 *?BM2b2 r�v i�F2b DmKTb 7Q` ;`�Mi2/-
BM /B�H2+iB+ ?QHQMb rBi? 7Q`+2b �M/ +QmMi2`7Q`+2b-
i?2Kb2Hp2b rBi? 7Q`+2b �M/ +QmMi2`7Q`+2bX J�v#2
iQQ /vM�KB+- �b QTTQb2/ iQ i?2 q2bi2`M pB2r
#2BM; iQQ bi�iB+- rBi? +QMiBMmQmb +m`p2b T�pBM;
i?2B` +QMiBMmQmb T�i?b BMiQ i?2 7mim`2\ � ;QQ/
�`;mK2Mi 7Q` rQ`F QM � K2i�@i?2Q`v #mBH/BM; QM
#Qi?X J�i?2K�iB+b ?�`#Q`b /Bb+QMiBMmBiB2b- #mi
MQi i?2 K�i?2K�iB+b Q7 TH�M2i�`v KQp2K2MibX

L�im`2 #2BM; KQbi M�im`�H r?2M bi�iB+ vB2H/2/
iQ M�im`2 #2BM; KQbi M�im`�H #2BM; /vM�KB+-
BM /vM�KB+ 2[mBHB#`BmKX AM K�i?2K�iB+b �`Bi?@
K2iB+b �M/ ;2QK2i`v vB2H/2/ iQ +�H+mHmb- 1m+HB/ iQ
*�m+?vX SH�M2i�`v 2[mBHB#`BmK �bbmK2/ MQ`K�@
iBp2 +?�`�+i2`X 1+QMQKB+b ?�b biBHH MQi HB#2`�i2/
Bib2H7 7`QK i?�i +QKK�M/BM; KQ/2H 7Q` T`Q}iX

j *m`p2b �b ?BbiQ`v
1Mi2`b � TBQM22`, 62`M�M/ "`�m/2H RNyk@RN38-
rBi? i`BT�`iBi2 ?BbiQ`v, ûpûM2K2Mib- +QMDQM+im`2b-
H� HQM;m2 /m`û2X 1p2Mib �`2 TQBMib- i`2M/b �`2
+m`p2b- HQM;@H�biBM; � +QMbi�Mic +m`p2b- �HH �b iBK2
7mM+iBQMbX >BbiQ`v Bb i?2 bmK Q7 �HH i?`22- �b
2tTHQ`2/ BM h?2 J2/Bi2``�M2�M qQ`H/ �i i?2 �;2 Q7
S?BHBT AA URN9NVX � +QKTH2t v2i bBKTH2- �m/�+BQmb-
;B7i iQ ?mK�MBiv 7Q+mb2/ QM i?2 pB+iBKb Q7 ?BbiQ`v-
i?2 bmz2`BM; Q7 K�`;BM�H T2QTH2c MQi QM FBM;b-
�`BbiQ+`�ibX

hrQ +H�bbB+�H b+B2M+2b- ;2Q;`�T?v �M/ ?BbiQ`v-
2tTHQ`2 i?2 ?mK�M +QM/BiBQM BM bT�+2 �M/ iBK2X
AM (R) �#Qp2 i?2 #�bB+ TQBMi r�b ǴiBK2 Bb +?�M;2Ǵ-
BM (k) �#Qp2 Ǵ+?�M;2b �`2 +m`p2bǴX >BbiQ`v Bb �#Qmi
+m`p2b BM i?2 #`Q�/ "`�m/2H b2Mb2X h?2 bmK Q7
+m`p2b +QMbiBimi2 ?BbiQ`vX

h?2 K2�MBM; Q7 i?�i bi�i2K2Mi Bb BM r?�i
Bi 2t+Hm/2bX Ai `mH2b Qmi ?BbiQ`v �b bm++2bbBQM
Q7 2TQ+?b, �MiB[mBiv@KB//H2 �;2b@KQ/2`MBivX �M/
`mH2b Qmi ?BbiQ`v �b bm++2bbBQM Q7 /2+BbBQMb #v
`mH2`bc 2z2+iBp2 /2+BbBQMb �`2 MQi K�/2 Qmi Q7
bi`2M;i?- #mi #v b2MbBM; +m`p2bX o2`v Km+? r�b
?�TT2MBM; rBi?BM 2�+? 2TQ+?X Cl�G K�F2b TQBMib
BM bT�+2 �M/ iBK2 /Bz2`2MiX *m`p2b +QMp2v i?�i
/Bp2`bBiv- 2TQ+?b MQiX 1p2M irQ �+iQ`b QM i?2 b�K2
�@+m`p2 #mi BM /Bz2`2Mi b2+iBQMb Q7 i?�i +m`p2-
QM2 mT?BHH- i?2 Qi?2` /QrM?BHH- �`2 BM /Bz2`2Mi
bBim�iBQMbX aQ /Q #2;BMMBM; �M/ 2M/b- �b C Q` �b Gc
p2`v /Bz2`2MiX *m`p2b ;Bp2 mb � H�M;m�;2 7Q` � p2`v
`B+? ?BbiQ`B+�H /Bb+Qm`b2c 2TQ+?b /Q MQiX Ǵ1TQ+?bǴ
b?�`2 bQK2i?BM;- #mi #�bBM; mM/2`bi�M/BM; QM
i?�i QMHv Bb iQ ?BbiQ`v r?�i T`2Dm/B+2 Bb iQ ?m@
K�Mb, T`2Dm/;K2MiX .Bb+`BKBM�iBM; ?mK�M #2BM;b
#v BKTQbBM; bBKBH�`BiB2bX .Bb`2;�`/BM; i?2 `B;?i
Q7 TQBMib BM bT�+2 �M/ iBK2- HBF2 ?mK�Mb iQ #2
/Bz2`2Mi- �M/ v2i 2[m�HX

GQQF �i J�Hi?mb �;�BMX �b T`2@/B+iBQM �#Qmi
i?2 7mim`2 r2 iQ/�v b22 ?Bb i?2bBb �b � b2H7@/2MvBM;
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T`QT?2+v- KQ#BHBxBM; BMBiB�iBp2b iQ K�F2 i?2 T`2@
/B+iBQM Q7 BM+`2�bBM; KBb2`v MQi +QK2 i`m2X .2@
+`2�bBM; i?2 TQTmH�iBQM ;`Qri? #v #B`i? +QMi`QHĜ
7Q` J�Hi?mb i?2 +H2`B+ pB+2Ĝ BM+`2�bBM; i?2 7QQ/
bmTTHv- 7Q` BMbi�M+2 #v BKTQ`ibX *`2�iBM; ?BbiQ`vX
�b � TQbi@/B+iBQM, r?v MQi KQ`2 KBb2`v B7 J�Hi?mb
r�b i?2 `mH2\ "2+�mb2 ǳb2H7@/2MvBM;Ǵ +m`p2b r2`2
�HbQ QT2`�iBM;X 1tTHQ`BM; ?BbiQ`vX

GQQF �i J�`tǶb BM+`2�bBM; KBb2`v BM i?2 rQ`H/
+�TBi�HBbi bvbi2K i?2bBbX a2H7@/2MB�H H2/ iQ K�DQ`
BMMQp�iBQMb, r2H7�`2 bi�i2b- bQ+B�H /2KQ+`�+B2bĜ
KQ`2 Q` H2bb bQ+B�H �M/ /2KQ+`�iB+ĜbQ+B�H +�TB@
i�HBbKX a2H7@/2MB�H biBKmH�i2/ +m`p2b iQ K22i i?2
#�bB+ M22/b 7Q` ?2�Hi? �M/ 2/m+�iBQM Q7 HQr2` +H�bb
K�H2b iQ mb2 i?2K �b bQH/B2`b �M/@Q` rQ`F2`b, BM
"BbK�`+F :2`K�Mv �M/ BM H�i2 hQFm;�r� UdyW
HBi2`�i2V@J2BDB C�T�MX :`2�i H2�Tb BMiQ i?2 7mim`2X
�M/ #Qi? �`2 biBHH +�TBi�HBbiX h?2 lE �M/ i?2
la�- 7Q` �HH i?2B` /2KQ+`�+v- r2`2 H�i2@+QK2`b,
i?2 lE �b H�i2 �b i?2 L�iBQM�H >2�Hi? a2`pB+2
�+i QM CmHv 8 RN93- i?2 la� biBHH MQi- H2�pBM;
?2�Hi?- �M/ Km+? 2/m+�iBQM- iQ i?2 ǳK�`F2iǴX
lb2/ iQ `mMMBM; KQbi Q7 i?2 rQ`H/ i?2v b2Mb2/
+QKT2iBiBQM- #mi BMbi2�/ Q7 H2�`MBM; i?2 +m`p2b
/2+B/2/ iQ +`mb? :2`K�Mv �M/ `2KQi2 C�T�MX
h?2 6B`bi �M/ a2+QM/ rQ`H/ r�`b r2`2 �H`2�/v
BM i?2 +�`/bX *QmH/ i?2v ?�p2 #2M �pQB/2/ B7
:2`K�Mv �M/ C�T�M ?�/ MQi `�Bb2/ i?2 H2p2Hb Q7
HQr2` +H�bb K�H2b iQ /2Mv i?2B` T`2/B+i2/ BM+`2�b@
BM; KBb2`v\ �M/- +QmH/ i?�i ?�p2 #22M �pQB/2/
B7 J�`t ?�/ MQi K�/2 i?�i T`2/B+iBQM\ q2 rBHH
M2p2` FMQr- #mi i?2 �Mbr2` K�v #2 v2b- v2bX
S`2/B+iBQMb K�ii2`X h?2M- `2�/ J�`t �b TQbi@
/B+iBQM- BMiQ T�bi ?BbiQ`vX J�`t ?BKb2H7 /Q2b i?�i
rBi? ?Bb 2TQ+?b@bi�;2b@T?�b2b �M/ i?2 2tTHQBi2/-
/2T`Bp2/ Q7 K2�Mb Q7 T`Q/m+iBQM- Qp2`i?`QrBM; i?2
2tTHQBi2`bX "mi Bi Bb 2�bB2` iQ T`2bB/2 Qp2` T�bi
?BbiQ`v rBi? ?BM/bB;?i- rBi? HǶûbT`Bi /2b 2b+�HB2`bX
>�/ J�`t Tm#HBb?2/ �i i?2 iBK2 Q7 bH�p2@QrM2`b
�M/ H�M/@QrM2`b- i?2v KB;?i ?�p2 #22M �b +mMMBM;
�M/ +`2�iBp2 �i b2H7@/2MB�H �b +�TBi�HBbibX J�`tǶb
T`2/B+iBQMb r2`2 �HbQ b2H7@7mH}HHBM; T`QT?2+B2b- 2M@
7Q`+BM; 2tBbiBM; �M/ H�mM+?BM; M2r rQ`FBM; +H�bb
KQp2K2Mib HBF2 i`�/2 mMBQMb- rBi? K�Mv �+iBQMb
HBF2 bi`BF2b- #mi 72r 2zQ`ib iQ H�mM+? �Hi2`M�@
iBp2 2+QMQKB2b #2vQM/ b?�`2/ +QKT�Mv /2+BbBQM@
K�FBM;X 62r `2�H +QQT2`�iBp2b BM i?2 #�bB+ b2Mb2 Q7
i`�Mb+2M/BM; i?2 2KTHQv2`@2KTHQv22 /BbiBM+iQMX

9 q?�i �`2 i?2 mMBib Q7 ?BbiQ`v\
AM r?�i ǳbQK2i?BM;Ǵ �`2 +m`p2b 2K2`;BM;- �M/
i�FBM; b?�T2\ AM BM/BpB/m�Hb �M/ +QHH2+iBpBiB2b-
�b +�i2;Q`B2b �M/ �b �+iQ`b- �i i?2 KB+`Q- K2bQ-
K�+`Q- Q` K2;� H2p2HbX *?2KBbi`v K�v b2`p2 �b
� K2i�T?Q`- rBi? BM/BpB/m�Hb �b �iQKb �M/ +QH@
H2+iBpBiB2b �b KQH2+mH2bc bmT2`@+QHH2+iBpBiB2b Q7 +QH@
H2+iBpBiB2b- `2;BQMb- rQ`H/bc HBF2 bmT2`@KQH2+mH2b Q7
KQH2+mH2b- HBF2 T`Qi2BMbX h?2 i�bF Bb HBF2 +?2KBbib
iQ mM`�p2H +QKTQbBiBQMb- �M/ T`Q+2bb2b- +m`p2bX
�#Qp2 r2 2tTHQ`2/ ?Qr K�+`Q H2p2H bi�i2b �M/
M�iBQMb 7mb2/ BMiQ K2;� H2p2H `2;BQMb �M/ +BpBHBx�@
iBQMbX AM RN83 i?2 1m`QT2�M *QKKmMBiv 2K2`;2/
�b �M �+iQ` �7i2` +2Mi`�HBx�iBQM Q7 TQr2` +m`p2b
?�/ rQ`F2/ 7Q` bQK2 iBK2c i?2 b�K2 ?�TT2M2/ iQ
i?2 �a1�L `2;BQM BM RNedX qBi? i?Qb2 +m`p2b
rQ`FBM; �HH Qp2` KQ`2 7QHHQr2/- �M/ KQ`2 rBHH
7QHHQrX �i i?2 K2bQ H2p2H- #2ir22M i2``BiQ`B�H
T`QpBM+2b M2r bi�i2b r2`2- �`2- rBHH #2 #Q`M-
722/BM; i?2K BMiQ i?2 K�+`Q H2p2HX �M/ �i i?2
b�K2 iBK2- �i i?2 KB+`Q H2p2H- C@b?�T2/ ?mM;2`
�MMQmM+2b Bib2H7- 7QHHQr2/ #v 722/BM; rBi? KQmi?@
7mHb- 7`QK x2`Q 7QQ/- iQ bQK2- iQ Km+?- iQ K�v#2
iQQ Km+? UC�T�M2b2 b�vBM;, biQT �i 3yW 7mHHVX
h?2 ?mM;2` +m`p2 2pQHp2b 7`QK � C iQ �M �c
K�v#2 rBi? � `2T2�i 7Q` i?2 /2b2`i imKKvX aQ �HbQ
7Q` b2t\ JQ`2 +QKTH2tc K�v#2 KQ`2 +�K2H- H2bb
/`QK2/�`X q2 +�M 7QHHQr i?2 i`�/BiBQM �M/ Qp2`@
b2H2+i K�+`Q- bQ@+�HH2/ bQ+B2iB2bc BM T`BM+BTH2 b2H7@
`2T`Q/m+BM; #v T`Q/m+BM; #Qi? T2QTH2 rBi? M22/b
�M/ r?�i Bb M22/2/ iQ K22i i?2 M22/bX AM iQ/�vǶb
BMi2`@+QMM2+i2/ rQ`H/ � H2bb `2�HBbiB+- #mi mb27mH-
�#bi`�+iBQMX �M/ i?2 KB+`Q H2p2H\ J2bQ H2p2H 7�mHi@
HBM2b b�iBb7v i?2 KB+`Q@H2p2H M22/ 7Q` B/2MiBivX q?Q
�K A- rQK�M- �/mHi- r?Bi2- KB//H2@+H�bb- 2i?MB+-
BM i?2 +2Mi2`\ SB+F QM2- irQ- i?`22- 7Qm`- }p2- Q`
�HH bBt Q7 i?2 �#Qp2X 6�mHi@HBM2b T`QTQb2 B/2MiBiB2b-
BKTQb2 B/2MiBiB2b Q` b2`p2 iQ +QKTQb2 B/2MiBiB2bX
q2 ;2i bQ+B�H ;`QmTb rBi? KQ`2 Q` H2bb Qp2`H�TTBM;
B/2MiBiB2bX *QM+HmbBQM,MQ H2p2H ?�b KQMQTQHv QM
i?2 ǳmMBib Q7 ?BbiQ`vX �HH 7Qm` �`2 BMi2`@+QMM2+i2/
#v +m`p2b QT2`�iBM;- BKT�+iBM; QM 2�+? Qi?2`X

8 >BbiQ`v �b TQr2`
1Mi2`b � TBQM22`, E�`H J�`t R3R3@R33j- rBi? T�`ib
Q7 i?2 biQ`v, SQr2` 4* H�bbX "mi r2 ?�p2 TQbBi2/
7Qm` ivT2b, 2+QMQKB+- KBHBi�`v- +mHim`�H- TQHBiB+�H
TQr2`X h?2 7Qm` TQr2` +m`p2b 7Q` F2v bQ+B�H ;`QmTb
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#2+QK2 F2v �M�HviB+�H �M/ TQHBiB+�H BMbi`mK2MibX
J�`t rQ`F2/ rBi? irQ ;`QmTb rBi? �M/ rBi?Qmi
K2�Mb Q7 T`Q/m+iBQM- �M/ QM2 TQr2`- 7Q`+2X qBi?
7Qm` TQr2` ivT2b r2 ;2i Re TQr2` T`Q}H2bc 7`QK
?B;?@?B;?@?B;?@?B;? iQ HQr@HQr@HQr@HQrc TQr2`7mH
iQ TQr2`H2bbX �M �+iQ` Q` +�i2;Q`v +�M ?�p2 Ǵ7mHH
?Qmb2Ǵ BM R r�v- #2 b?Q`i QM QM2 BM 9 r�vb-
QM k BM e r�vb- QM j BM 9 r�vb- QM �HH 9 BM R
r�vc �//BM; iQ ReX qBi? R9 T`Q}H2b #2ir22M 7mHH
�M/ x2`Q TQr2`- TQr2`7mH �M/ TQr2`H2bbX aBKTHB7v
iQ irQ TQr2` /BK2MbBQMb �M/ 7Qm` T`Q}H2bc irQ
BM `�MF 2[mBHB#`BmK- ?B;?@?B;? �M/ HQr@HQr �M/
irQ BM `�MF /Bb2[mBHB#`BmKX .Bb2[mBHB#`�i2/ �+@
iQ`b i`v iQ 2[mBHB#`�i2- ;2i ?B;? QM i?2 H�;;BM;c
HBF2 +�i+?BM; mT QM 2/m+�iBQM Q` BM+QK2X >B;?Hv
T`2/B+i�#H2 +m`p2b, r?2`2 i?2`2 Bb `�MF /Bb2[mBHB#@
`BmK- bQK2i?BM; ?�TT2Mb iQ i?�i �+iQ`X h?2M irQ
�+iQ`b, `�MF +QM+Q`/�Mi- K2�MBM; ?B;?@?B;? �M/
HQr@HQrc Q` BM `�MF /Bb+Q`/�M+2- ?B;?@HQr 7Q` QM2-
HQr@?B;? 7Q` i?2 Qi?2`X _�MF +QM+Q`/�M+2 Bb i?2
`2+BT2 7Q` bi`m+im`�H pBQH2M+2X _�MF /Bb+Q`/�M+2
Bb � `2+BT2 7Q` /B`2+i pBQH2M+2X �i i?2 +2Mi2` Q7
pBQH2M+2 �M/ T2�+2 i?2Q`vX J�`t ?�/ QM2 `�MF-
2tTHQBi2`b pb 2tTHQBi2/- �M/ QM2 TQr2`- 7Q`+2c i?2
2tTHQBi2/ `2pQHiX J�`t KBbb2/ KmHiB@/BK2MbBQM�H
TQr2`- TQr2` T`Q}H2b- `�MF 2[mBHB#`BmK �M/ /Bb@
2[mBHB#`BmK- �M/ �#Qp2 �HH `�MF +QM+Q`/�M+2 �M/
/Bb+Q`/�M+2X >Bb +QM+2`M r�b +H�bb �M/ +H�bb bi`m;@
;H2- MQi ;2Mmb �M/ ;2MQ+B/2X _�MF /Bb+Q`/�M+2-
C2rb- �`K2MB�Mb ?B;? QM 2+QMQKB+@+mHim`�H �M/
HQr QM KBHBi�`v@TQHBiB+�H TQr2` �M/ :2`K�Mb-
hm`Fb rBi? i?2 QTTQbBi2 T`Q}H2- r�b mM/2`HvBM;
irQ ;2MQ+B/2bX .Q2b Bi �HbQ mM/2`HB2 +H�bb bi`m;;H2\
GBF2 i?2 }`bi iQ `2pQHi #2BM; 2/m+�i2/ rQ`FBM;
+H�bb- ivTQ;`�T?2`b- K�v#2 �;�BMbi mM2/m+�i2/
2tTHQBi2`b- MQi i?2 KQbi TQr2`7mH 2tTHQBi2`b\ JQ@
#BHBxBM; i?2 2KQiBQM�H 2M2`;B2b `2H�i2/ iQ `�MF /Bb@
+Q`/�M+2\ J�Mv T`2/B+iBQMb ?�p2 MQr #22M K�/2-
BMpBiBM; b2H7@/2MB�HbX hQ �pQB/ /B`2+i pBQH2M+2 r2
b?QmH/ �pQB/ `�MF /Bb+Q`/�M+2X h?�i +�M #2 /QM2
#v BM+`2�bBM; i?2 H�;;BM; 2+QMQKB+@+mHim`�H `�MFb
Q7 i?2 T�`iv ?B;? QM KBHBi�`v@TQHBiB+�H TQr2` �b
/QM2 BM J�H�vbB� #mi MQi BM :2`K�Mv �M/ hm`F2vX
G2bb K2bK2`Bx2/ #v r?Q ?�b ǴiQQ Km+?Ǵ �M/
KQ`2 #v r?Q ?�b iQQ HBiiH2c rBi?Qmi �`KBM; i?Qb2
b?Q`i QM �`KbX hQ �pQB/ bi`m+im`�H pBQH2M+2 r2
b?QmH/ �pQB/ `�MF +QM+Q`/�M+2X �pQB/ `�MF T`Q@
}H2b Q7 ǳ7mHH ?Qmb2Ǵ �M/ Q7 ǳMQ TQr2` ?Qmb2Ǵ
�i �HHX � T2`bQM ?B;? QM +mHim`2 UT`Q72bbQ`V �M/

QM i?2 2+QMQKv U� ;QQ/ b�H�`vV b?QmH/ MQi �HbQ
#2 ?B;? QM TQHBiB+�H TQr2` UJSVX G2�p2 i?�i iQ
T2QTH2 HQr QM QM2 Q` irQ Q7 i?2 Qi?2`bX � T2`bQM
HQr QM +mHim`2 �M/ QM i?2 2+QMQKv b?QmH/ MQi
�HbQ #2 HQr QM TQHBiB+�H TQr2` #mi ?�p2 TQHBiB+�H
TQr2`- i?`Qm;? i`�/2 mMBQMbX AM Qi?2` rQ`/b- /Q
MQi `2/m+2 i?2 /Bz2`2M+2 #2ir22M ?B;? �M/ HQr
QM �Mv QM2 `�MF /BK2MbBQM #mi i?2 /Bz2`2M+2b
BM TQr2` T`Q}H2 bmKbX >Qr2p2`- i?2 /Bz2`2M+2
#2ir22M ?B;? �M/ HQr +�M �HbQ #2 `2/m+2/ #v
K�FBM; i?2K B``2H2p�Mi- Q` H2bb `2H2p�MiX h?�i +�M
#2 /QM2 #v K�FBM; Qi?2` +QM+2`Mb KQ`2 `2H2p�MiX
h?mb- T2QTH2 p2`v /Bz2`2Mi BM iQi�H `�MFb +�M #2
K�/2 bBKBH�` #v ;BpBM; i?2K � b?�`2/ +QM+2`M-
HBF2 ǳ+H2�M 2MpB`QMK2MiǴX h?Bb Bb r?2`2 L:Pb
i�F2 Qp2` �M/ +H�bb vB2H/b- H2�/BM; iQ i?2 r`QM;
+QM+HmbBQM i?�i i?2v ?�p2 #2+QK2 ǳKB//H2 +H�bbǴX
LQ- +H�bb Bb biBHH i?2`2- #mi Bb H2bb b�HB2Mi BM Q`;�@
MBxBM; bQ+B2ivX 6`QK � K�`tBbi TQBMi Q7 pB2r i?2`2
�`2 ;QQ/ `2�bQMb 7Q` /2bT�B`X SQr2` iQ Qp2`+QK2
2tTHQBi�iBQM BM � +H�bbH2bb bQ+B2iv Bb /BbbBT�iBM;- #v
KmHiB@/BK2MbBQM�H TQr2`- BMiQ b2H7@+2Mi2`2/ `�MF
2[mBHB#`�iBQM- �M/ BMiQ +H�bb2b rQ`FBM; iQ;2i?2`
QM �HH FBM/b Q7 Qi?2` +QM+2`Mb *Q``2+i- �M/ i?�i
Bb r?v HB7iBM; i?2 #QiiQK mT Bb BM/BbT2Mb�#H2- �b Bb
TmiiBM; HB/b QM i?2 iQT H2bi i?2v mb2 `2bQm`+2b 7Q`
KQ`2 TQr2`X >Qr2p2`- r2 ?�p2 �HbQ ;QQ/ `2�bQMb
iQ #2 bF2TiB+�H Q7 i?2 "B; "�M; +H�bb `2pQHi iQ bQHp2
�HH T`Q#H2Kb, iQQ Km+? +?�M;2 7`QK iQQ HBiiH2X

e *QM+HmbBQM
h?Bb 2bb�v �#Qmi iBK2 Bb �#Qmi ?mK�M /B;MBivX q2
�`2 MQi /`B7iBM; �HQM; bQK2i?BM; +�HH2/ iBK2 rBHHv@
MBHHv- HBF2 7�HHBM; /QrM TmHH2/ #v bQK2i?BM; +�HH2/
;`�pBivX hBK2 Bb +?�M;2c #2BM; K�bi2`b Q7 Km+?
+?�M;2 `2H2p�Mi iQ mb r2 +�M +`2�i2 M2r +QMi2tib
�M/ +�HH i?�i KQpBM; 7Q`r�`/ BM iBK2- �M/ `2+`2�i2
QH/ +QMi2tib �M/ +�HH i?�i KQpBM; #�+Fr�`/ BM
iBK2X A7 i?�i iBK2 H�M;m�;2 Bb BKTQ`i�Mi 7Q` mbX
Ab Bi\ J�v#2 +?�M;2 H�M;m�;2 Bb KQ`2 BKTQ`i�Mi\
�M/ T�`iB+mH�`Hv +`2�iBM; �M/ `2@+`2�iBM; +QMi2tib
iQ Qm` HBFBM;\ q2 ?�p2 rQM/2`7mH BMbi`mK2Mib
7Q` F22TBM; +QMi2tib- MQi T2`72+iHv- #mi M2�`Hv
bQ, i?2 T?QiQ- �M/ i?2 pB/2Q5 J�v#2 r2 bBKTHv
/Q MQi `2@+`2�i2 2MQm;?- `2@2MDQvBM; i?2 T�bi\
J�v#2 r2 �`2 2p2M T`Qm/ Q7 MQi ǳ7QQHBM; Qm`@
b2Hp2bǴ BMiQ #2HB2pBM; i?�i r2 +�M ǳ`2p2`b2 iBK2Ǵ-
#2BM; i`m2 7QQHb- i`�TT2/ BM � iBK2 /Bb+Qm`b2\ "mi
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rBHH r2 MQi bQQM2` Q` H�i2` bimK#H2 mTQM i?�i
`�i?2` #�bB+ /BbiBM+iBQM #2ir22M `2p2`bB#H2 �M/
B``2p2`bB#H2 +?�M;2b\ �`2 r2 bQ bm`2 i?2v �`2 `2�HHv
B``2p2`bB#H2\ h?2 bmM Bb bmTTQb2/ iQ mM/2`;Q bm+?
+?�M;2b- #mi �`2 i?2v `2H2p�Mi iQ mb\ �M/ ?Qr
�#Qmi i?2 T2`bQM- HBF2 2p2`v ?mK�M #2BM; �;BM;-
QH/ Q` MQi- 2t+H�BKBM;, ǳA 722H i2M v2�`b vQmM;2`5Ǵ
J�v#2 ?2 Bb KQ`2 r?�i ?2 722Hb i?�M r?�i i?2
+�H2M/�` i2HHb ?BK\ P`- KQ`2 +Q``2+iHv- K�v#2 ?2
Bb r?�i ?2 +?QQb2b iQ #2\ �M/ b?QmH/ `2@+`2�i2
r?�i K�/2 ?BK Q` ?2` 722H i?�i r�v\ q2 �`2
KQ`2 QM iQT Q7 iBK2 i?�M iBK2 QM iQT Q7 mbX
"mi Bi /2T2M/b QM Qm` QrM +QMb+BQmbM2bb Q7 i?2b2
K�ii2`b �M/ QM r?�i r2 +?QQb2 iQ /QX _2+`2�i@
BM; �M/ +`2�iBM; +QMi2tib Bb /2K�M/BM;c /`B7iBM;
�HQM; Bb MQiX _2+`2�iBM; T�bi, � +�b2 7Q` `2pBpBM;
ǳ#v;QM2bǴ r�b ;Bp2M �#Qp2X *`2�iBM; 7mim`2b, A
?�/ � /`2�KX 6`22/QKX LQi iQ ?�p2 T2`K�M2Mi
Q#HB;�iBQMb #mi iQ /2+B/2 �/ ?Q+- #�b2/ QM i?2
K2`Bib Q7 i?2 K�ii2`X qBi? i?2 ?mK�M +QM+2`Mb
Q7 Pi?2` �M/ a2H7 QM iQTX "2vQM/ i?�i #2BM; QM2Ƕb
QrM K�bi2`X _2@+`2�iBM; T�bib- +`2�iBM; 7mim`2bX
AM+Hm/BM; K�FBM; � rQM/2`7mH T`2b2Mi H�biX �M/
H�biX �M/ H�biX

X

X

CQ?�M :�HimM; S`Q72bbQ` CQ?�M :�HimM;-
LQ`r2;B�M- Bb � +QM~B+i K2/B�iQ` �M/ TBQM22`
BM T2�+2 bim/B2bX >2 Bb FMQrM rQ`H/rB/2 �b
7QmM/2` Q7 i?2 �+�/2KB+ /Bb+BTHBM2 ǴS2�+2
aim/B2bǴ �M/ K2MiQ` BM i?2 }2H/ Q7 K2/B�iBQM
�M/ +QM~B+i i`�Mb7Q`K�iBQM @ #Qi? BM i?2 i?2@
Q`2iB+�H �M/ T`�+iB+�H bT?2`2bX :�HimM; }`bi
+QM+2Tim�HBx2/ i?2 [m2biBQM Q7 T2�+2#mBH/@
BM;- +�HHBM; 7Q` i?2 +`2�iBQM Q7 bvbi2Kb i?�i

+`2�i2 bmbi�BM�#H2 T2�+2X h?2v �`2 �HbQ i?2 +QM+2Tib Q7 Ǵbi`m+im`�H
pBQH2M+2Ǵ �M/ ǴM2;�iBp2Ǵ �M/ ǴTQbBiBp2Ǵ T2�+2- r?B+? ?�p2 ?�/ bQ
Km+? BM~m2M+2 BM bm++2bbBp2 ;2M2`�iBQMb Q7 `2b2�`+?2`b rQ`FBM;
BM i?2 }2H/ Q7 `2b2�`+? 7Q` T2�+2X Ai ?�b TH�v2/ � /2+BbBp2 `QH2 BM
K2/B�iBM; �M/ T`2p2MiBM; pBQH2M+2 BM 98 �`K2/ +QM~B+ib BM i?2
rQ`H/ Qp2` i?2 H�bi 7Qm` /2+�/2bX

CQ?�M :�HimM; ?QH/b � S?. BM J�i?2K�iB+b �M/ aQ+BQHQ;vX >2
?�b `2+2Bp2/ i2M .Q+iQ` >QMQ`Bb *�mb� /2;`22b �r�`/2/ #v b2p2`�H
mMBp2`bBiB2b �M/ Bb >QMQ`�`v S`Q72bbQ` #v 7Qm` Qi?2` mMBp2`bBiB2bX >2
7QmM/2/ BM RN83 i?2 AMbiBimi2 7Q` S2�+2 _2b2�`+? BM PbHQ �M/ i?2
TBQM22`BM; K�;�xBM2 BM i?2 �`2� Q7 S2�+2 aim/B2b, CQm`M�H Q7 S2�+2
_2b2�`+?X >2 +Q@7QmM/2/ i?2 LQ`/B+ AMbiBimi2 7Q` S2�+2 _2b2�`+?
ULA66V BM kyyyX >2 Bb � +QMbmHi�Mi Q7 b2p2`�H lL �;2M+B2b- �
T`Q72bbQ` �M/ � H2+im`2`X >2 r�b i?2 7QmM/2` UBM kyyyV �M/ `2+iQ`
Q7 i?2 lMBp2`bBiv Q7 S2�+2 h_�La*1L.- i?2 }`bi lMBp2`bBiv Q7
S2�+2 aim/B2b QMHBM2 BM i?2 rQ`H/X >2 Bb �HbQ 7QmM/2` �M/ /B`2+iQ` Q7
h_�La*1L. AMi2`M�iBQM�H- � ;HQ#�H MQM@T`Q}i M2irQ`F 7Q` T2�+2-
/2p2HQTK2Mi �M/ i?2 2MpB`QMK2Mi- 7QmM/2/ BM RNNj rBi? KQ`2
i?�M 8yy K2K#2`b BM KQ`2 i?�M dy +QmMi`B2bX
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S2�+2 �M/ .2KQ+`�+v, >Qr �`2 i?2v `2H�i2/\

S�x 2 .2KQ+`�+B�, .2 [m2 7Q`K� 2bi½Q `2H�+BQM�/�b\
�MiƦMBQ "2MiQ *�H2B`Q- lMBp2`bBiv Q7 úpQ`�

�#bi`�+iěS2�+2 �M/ /2KQ+`�+v �`2 irQ 2H2K2Mib i?�i- #v i?2B` M�im`2- b22K iQ #2 �bbQ+B�i2/X �i i?2 Qmib2i- +QmMi`B2b
r?2`2 /2KQ+`�+v Bb i?2 T`2p�BHBM; TQHBiB+�H `2;BK2 b?QmH/ �HbQ #2 i?Qb2 +?�`�+i2`Bx2/ #v � ?B;?2` H2p2H Q7 T2�+2X >Qr2p2`-
Bi Bb �HbQ r2HH FMQrM i?�i K�Mv /2KQ+`�iB+ +QmMi`B2b ?�p2 #22M BMpQHp2/ BM KBHBi�`v +QM~B+ib @ �H#2Bi 2ti2`M�H QM2b
@ �M/ bQK2 Q7 i?2K ?�p2 �HbQ #22M i?2 i�`;2i Q7 i2``Q`Bbi �ii�+FbX h?2 [m2biBQM i?mb �`Bb2b, ?Qr /Q2b T2�+2 �M/
/2KQ+`�+v `2H�i2 iQ 2�+? Qi?2`\ h?Bb T�T2` BMi2M/b iQ +QMi`B#mi2 iQ i?2 �Mbr2` iQ i?Bb [m2biBQM- +QMbB/2`BM; i?2 H�i2bi
/�i� QM ;HQ#�H T2�+2 BM/B+�iQ`b U?iiT,ffpBbBQMQ7?mK�MBivXQ`;fBM/2t2bf;HQ#�H@T2�+2@BM/2tV �M/ /2KQ+`�+v BM/B+�iQ`b
U?iiTb,ffBM7Q;`�T?B+bX2+QMQKBbiX+QKfkyRdf.2KQ+`�+vAM/2tfVXh?2 `2bmHib b?Qr � TQbBiBp2 Qp2`�HH +Q``2H�iBQM- #mi �HbQ b?Qr
i?�i i?Bb +Q``2H�iBQM /Bz2`b �++Q`/BM; iQ r?2i?2` /Bz2`2Mi +Hmbi2`b Q7 +QmMi`B2b �M/fQ` i?2 /Bz2`2Mi /BK2MbBQMb Q7 i?2 T2�+2
BM/B+�iQ` �`2 +QMbB/2`2/X

E2vrQ`/bě�mi?Q`Bi�`B�MBbK- *QM~B+ib- .2KQ+`�+v- S2�+2X

_2bmKQě� T�x 2 � /2KQ+`�+B� b½Q /QBb 2H2K2MiQb [m2- T2H� bm� M�im`2x�- T�`2+2K U/2p2`V 2bi�` �bbQ+B�/QbX
§ T�`iB/�- Qb T�őb2b QM/2 � /2KQ+`�+B� û Q `2;BK2 TQHőiB+Q T`2p�H2+2Mi2 /2p2`½Q b2` i�K#ûK �[m2H2b [m2 b2
+�`�+i2`Bx�K TQ` mK Mőp2H bmT2`BQ` /2 T�xX LQ 2Mi�MiQ- û i�K#ûK b�#B/Q [m2 KmBiQb T�őb2b /2KQ+`�iB+Qb b2
iāK 2MpQHpB/Q 2K +QM~BiQb KBHBi�`2b- Ĝ b2M/Q +2`iQ [m2 2ti2`MQb Ĝ- 2 �H;mMb /2H2b- i�K#ûK- iāK bB/Q �HpQ /2
�i2Mi�/Qb /2 M�im`2x� i2``Q`Bbi�X *QHQ+�@b2- �bbBK- � [m2bi½Q, /2 [m2 7Q`K� � T�x 2 � /2KQ+`�+B� b2 `2H�+BQM�K\
L2bi2 i`�#�H?Q T`2i2M/2@b2 +QMi`B#mB` T�`� � `2bTQbi� � 2bi� [m2bi½Q- T�`� i�H +QMbB/2`�M/Q Qb K�Bb `2+2Mi2b
/�/Qb bQ#`2 BM/B+�/Q`2b /2 T�x ;HQ#�H U?iiT,ffpBbBQMQ7?mK�MBivXQ`;fBM/2t2bf;HQ#�H@T2�+2@BM/2tV 2 /2 /2KQ+`�+B�
U?iiTb,ffBM7Q;`�T?B+bX2+QMQKBbiX+QKfkyRdf.2KQ+`�+vAM/2tfVX Pb `2bmHi�/Qb KQbi`�K mK� +Q``2H�Ï½Q- 2K i2`KQb ;HQ#�Bb-
TQbBiBp�- K�b KQbi`�K i�K#ûK [m2 2bi� +Q``2H�Ï½Q /B72`2 +QMbQ�Mi2 b2D�K +QMbB/2`�/Qb /B72`2Mi2b +Hmbi2`b /2 T�őb2b 2fQm
�b /B72`2Mi2b /BK2MbǤ2b BM2`2Mi2b �Q BM/B+�/Q` /� T�xX

S�H�p`�b@*?�p2ě�miQ`Bi�`BbKQ- *QM~BiQb- .2KQ+`�+B�- S�xX

am#KBii2/ěk3@yj@kyRdX �++2Ti2/ěRN@Rk@kyRd

!

R AMi`Q/mÏ½Q
ǳ(Ę) B7 i?2 +QMb2Mi Q7 i?2 +BiBx2Mb

Bb `2[mB`2/ BM Q`/2` iQ /2+B/2 i?�i r�` b?QmH/ #2 /2+H�`2/
(Ę)- MQi?BM; Bb KQ`2 M�im`�H i?�M i?�i i?2v rQmH/ #2 p2`v
+�miBQmb BM +QKK2M+BM; bm+? � TQQ` ;�K2- /2+`22BM; 7Q`
i?2Kb2Hp2b �HH i?2 +�H�KBiB2b Q7 r�`XǴ E�Mi URdN8V

• �MiƦMBQ "2MiQ *�H2B`Q- .2T�`iK2Mi Q7 1+QMQKv- lMBp2`@
bBiv Q7 úpQ`�X
1@K�BH,+�H2B`Q!m2pQ`�XTi

.PA,?iiT,ff/tX/QBXQ`;fRyXkR3R9fT2`bT2+iBp�bXN3

.2 �+Q`/Q +QK mK� pBb½Q +`2/2M+B�/� M�
K�iû`B�- � /2KQ+`�+B� û mK� +QM/BÏ½Q bBM2

[m� MQM M� p2`B}+�Ï½Q /� T�x- b2M/Q U[m�b2V
B;m�HK2Mi2 +2`iQ [m2 � T�x b2 iQ`M� M2+2bb�`B�
T�`� [m2 � /2KQ+`�+B� TQbb� bm#bBbiB`X �bbBK- ¨
T�`iB/�- i�K#ûK � /272b� /� T�x- 2M[m�MiQ p�HQ`
mMBp2`b�H- /2p2 �bbQ+B�`@b2 ¨ /272b� /� /2KQ+`�+B�-
2M[m�MiQ Qmi`Q p�HQ` mMBp2`b�HX 1bi� +QMbi�i�Ï½Q
bmTQ`iQm � +`B�Ï½Q /�- +?�K�/�- i2Q`B� /� T�x
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/2KQ+`�iB+�- +mDQ /2b2MpQHpBK2MiQ i2`� Q+Q``B/Q
� T�`iB` /Qb �MQb RNeybX L� p2`/�/2- Qb T`BKƦ`/BQb
/2bi� pBb½Q i2Ʀ`B+�- �}`K�M/Q b2` K2MQb T`Qp�p2H
� Q+Q``āM+B� /2 +QM~BiQb 2Mi`2 T�őb2b /2KQ+`�iB@
+Qb- TQ/2K �bbQ+B�`@b2 �Qb i`�#�H?Qb /2 �H;mMb
}HƦbQ7Qb UTQHőiB+QbV- 2K T�`iB+mH�` h?QK�b S�BM2
URddeV- AK�MMm2H E�Mi URdN8V 2 �H2tBb /2 hQ+@
[m2pBHH2 UR3j8c R39yVX

J�Bb `2+2Mi2K2Mi2- � HBi2`�im`� bQ#`2 � T�x
2 � /2KQ+`�+B� i2K 2tTHQ`�/Q �b p�`B�b /BK2M@
bǤ2b �bbQ+B�/�b ¨ T�x 2 ¨ /2KQ+`�+B�- #2K +QKQ
�b bm�b `2H�ÏǤ2b +QK Qmi`Qb �bT2+iQb- MQK2�/�@
K2Mi2 Q /2b2MpQHpBK2MiQ U:�HimM; 2 a+Qii kyy3VX
� `2bTQMb�#BHBx�Ï½Q (TQ` i`�/mÏ½Q /2 �++QmMi@
�#BHBiv) /Qb HB/2`2b [m2- /2 +2`i� 7Q`K�- /2b2K@
T2M?� mK T�T2H 7mM/�K2Mi�H 2K :�HimM; 2 a+Qii
Ukyy3V Ĝ �[mB TQ/2 H2`@b2 ǳPM2 2bb2MiB�H �bT2+i
Q7 /2KQ+`�+v Bb Q#pBQmbHv `mH2 #v `mH2b K�FBM;
`mH2`b �++QmMi�#H2 iQ i?2 +QMb2Mi Q7 i?2 `mH2/XǴ Ĝ
û i�K#ûK Q 2H2K2MiQ 2bb2M+B�H M� 2tTHB+�Ï½Q /�
T�x /2KQ+`�iB+� bBbiûKB+�- TQ` T�`i2 /2 "�mb+?
UkyR8VX

.2 7�+iQ- � HBi2`�im`� i2K pBM/Q � �T`2b2M@
i�` `2bmHi�/Qb 2KTő`B+Qb bmTQ`i�M/Q � 2tBbiāM@
+B� /Q TQbimH�/Q M� i2Q`B� /� T�x /2KQ+`�iB+�X
SQ` 2t2KTHQ- >2;`2 UkyR9V +QM+HmB [m2- /2 7�+iQ-
Qb 2bi�/Qb /2KQ+`�iB+Qb �T`2b2Mi�K mK� K2MQ`
T`QT2Mb½Q �Q 2bi�#2H2+BK2MiQ /2 +QM~BiQb �`K�@
/Qb 2Mi`2 bBXR 1bi� D� iBM?� bB/Q i�K#ûK +QM+Hmb½Q
/2 "2MMQBi URNNeVX SQ` bm� p2x- :H2/Bib+? 2 >2;`2
URNNdV- /2b/2 HQ;Q- 2bim/�`�K �b `2H�ÏǤ2b 2Mi`2
� T�x 2 � /2KQ+`�+B�- � i`āb Mőp2Bb /BbiBMiQb,
� Mőp2H /� /ő�/2- � i2Q`B� /� T�x /2KQ+`�iB+�
T�`2+2 �/2[m�`@b2 UT�`� mK 2bim/Q [m2 +QM}`K�
2bi2 `2bmHi�/Q p2D�@b2 .�7Q2 2i �HX UkyRjVc D� �
Mőp2H M�+BQM�H- � `2H�Ï½Q 2Mi`2 � /2KQ+`�+B� 2 �
T�`iB+BT�Ï½Q M� ;m2``� b2`B� +QMi`Qp2`b�c � Mőp2H
BMi2`M�+BQM�H- Qb �miQ`2b KQbi`�`�K [m2 mK �m@
K2MiQ M� /2KQ+`�iBx�Ï½Q T`Q/mx- /2 BMő+BQ- K�Bb
;m2``�- 2tBbiBM/Q mK� `2/mÏ½Q MQ Mőp2H /2 +QM~BiQ
bQK2Mi2 � T�`iB` /2 Mőp2Bb bmT2`BQ`2b /2 /2KQ+`�@
+B�X

1K bmK�- 2K#Q`� ?�D� �H;mK +QMb2MbQ M�
HBi2`�im`�- bQ#`2 Q iBTQ /2 `2H�Ï½Q [m2 2tBbi2 2Mi`2
� T�x 2 � /2KQ+`�+B�- DmbiB}+�@b2 � �72`BÏ½Q /2bi�
`2H�Ï½Q- bQ#`2im/Q � Mőp2H BMi2`M�+BQM�HX ú 2bi2 Q

RX .2 BMi2`2bb2 T�`� Q MQbbQ 2bim/Q û i�K#ûK � +QM+Hmb½Q /2
>2;`2 UkyR9V [m2 �}`K� [m2 �b /2KQ+`�+B�b +QMbQHB/�/�b b½Q
K2MQb +QM~BimQb�b [m2 �b b2KB@/2KQ+`�+B�bX

Q#D2+iBpQ /Q T`2b2Mi2 i`�#�H?Q- Q [m�H b2 2bi`mim`�
/� b2;mBMi2 7Q`K�, M� a2+Ï½Q k- T`Q+2/2@b2 �Q /2@
b2MpQHpBK2MiQ /Q K2bKQ- TQ` pB� /2 mK� �M�HBb2
/2 +Q``2H�Ï½Q U2Mi`2 +Hmbi2`bV 2Mi`2 Qb p�HQ`2b p2`@
B}+�/Qb T2HQb BM/B+�/Q`2b /2 T�x 2 /2 /2KQ+`�+B�-
MmK� �KQbi`� /2 Rey T�őb2b- +Q``2bTQM/2Mi2 �
kyRec � a2+Ï½Q j +QM+HmB- `2bmKBM/Q � `2bTQbi� ¨
[m2bi½Q@+?�p2, /2 [m2 7Q`K� � T�x 2 � /2KQ+`�+B�
b2 `2H�+BQM�K\- 2 �T`2b2Mi�M/Q TQbbőp2Bb pB�b T�`�
TQbi2`BQ`2b �M�HBb2bX

k S�x 2 .2KQ+`�+B�, /2 [m2 7Q`K� b2
+Q``2H�+BQM�K\

L2bi� b2+Ï½Q T`2i2M/2@b2 +QMi`B#mB` T�`� � `2@
bTQbi� ¨ [m2bi½Q, [m�H � `2H�Ï½Q [m2 � T�x 2 �
/2KQ+`�+B� �T`2b2Mi�K- /Q TQMiQ /2 pBbi� 2K@
Tő`B+Q\ S�`� i�H- `2+Q``2`@b2@� �Qb /�/Qb /Q ŐM/B+2
:HQ#�H /2 S�x UAMbiBimi2 7Q` 1+QMQKB+b S2�+2
kyRdV 2 /Q ŐM/B+2 /2 .2KQ+`�+B� Uh?2 1+QMQKBbi
AMi2HHB;2M+2 lMBi kyReV- +Q``2bTQM/2Mi2b � Rey
T�őb2b U2K iQ/Q Q KmM/QVX

P ŐM/B+2 :HQ#�H /2 S�x UA:SV �T`2b2MiQm- 2K
kyRd- p�HQ`2b [m2 p�`B�`�K 2Mi`2 R-RRR- +Q``2bTQM@
/2Mi2 ¨ AbH�M/B� UQ T�őb K�Bb T�+ő}+QVXk � 6B;m`�
R �T`2b2Mi� 2bi2b /�/QbXj 1K i2`KQb ;2`�Bb- TQ/2
+QMbi�i�`@b2 � 2tBbiāM+B� /2 xQM�b K2MQb T�+ő}+�b-
2K iQ`MQ /Q Jû/BQ P`B2Mi2 2 /2 �7`B+�- b2M/Q
K�Bb T�+ő}+Qb Qb T�őb2b /� 1m`QT�- /� �Kû`B+�
/Q LQ`i2- 2 /� P+2�MB�X

kX LQi2@b2 [m2- �Q +QMi`�`BQ /Q [m2 mK� H2Bim`� K2MQb +mB/�@
/Qb� TQ/2`� 7�x2` 2bT2`�`- [m�MiQ K�BQ` Q p�HQ` /Q A:S K2MQb
T�+ő}+Q û Q T�őbX h�H bB;MB}+�- TQ` 2t2KTHQ- [m2- b2 � T�x 2
� /2KQ+`�+B� b2 �T`2b2Mi�`2K TQbBiBp�K2Mi2 +Q``2H�+BQM�/�b-
2Mi½Q- 2K i2`KQb MmKû`B+Qb- Q +Q2}+B2Mi2 /2 +Q``2H�Ï½Q /2p@
2`� �T`2b2Mi�` p�HQ`2b M2;�iBpQb U+�bQ Q BM/B+�/Q` [m2 K2/2
� /2KQ+`�+B� �T`2b2Mi2 p�HQ`2b i�MiQ K�BQ`2b [m�MiQ K�Bb
/2KQ+`�iB+Q 7Q` Q T�őbc Q [m2 û Q +�bQVX

jX hQ/Qb Qb K�T�b 7Q`�K T`Q/mxB/Qb �i`�pûb /Q `2+m`bQ ¨
T�+F�;2 `rQ`H/K�T- T�`� _ UaQmi? kyRRVX S�`� mK� K�Bb 7�+BH
H2Bim`�- �b };m`�b � +Q`2b 2bi½Q /BbTQMőp2Bb- � T2/B/Q- DmMiQ /Q
�miQ`X
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6B;m`� R, P ŐM/B+2 :HQ#�H /2 S�x UkyRdV
6QMi2, S`Q/mÏ½Q /Q �miQ`- +QK #�b2 MQb /�/Qb /BbTQMőp2Bb 2K AMbiBimi2 7Q`

1+QMQKB+b S2�+2X

a2M/Q mK BM/B+�/Q` +QKTƦbBiQ- Q A:S �T`2@
b2Mi� i`āb /BK2MbǤ2b- � b�#2`,9

• *QM~BiQb .QKûbiB+Qb 2 AMi2`M�+BQM�Bb 2K
*m`bQ UTQ` i`�/mÏ½Q /2 PM;QBM; .QK2biB+
�M/ AMi2`M�iBQM�H *QM~B+iV- � [m�H T`2@
i2M/2 b2` mK BM/B+�/Q` /Q MȹK2`Q 2 BMi2M@
bB/�/2 /2 +QM~BiQb +BpBb 2 BMi2`M�+BQM�Bbc

• a2;m`�MÏ� aQ+B�H UTQ` i`�/mÏ½Q /2 aQ+B2i�H
a�72iv �M/ a2+m`BivV- � [m�H T`2i2M/2 b2`
mK BM/B+�/Q` /Qb Mőp2Bb /2 b2;m`�MÏ� MmK
/2i2`KBM�/Q T�őb- i�Bb +QKQ � T2`+2TÏ½Q
/� +`BKBM�HB/�/2 M� bQ+B2/�/2- Q Mőp2H /2
BMbi�#BHB/�/2 TQHőiB+� 2 �b i�t�b /2 ?QKB+ő@
/BQb 2 Qmi`Qb +`BK2b pBQH2MiQbc

• JBHBi�`Bx�Ï½Q UTQ` i`�/mÏ½Q /2 JBHBi�`Bb�@
iBQMV- � [m�H T`2i2M/2 b2` mK BM/B+�/Q`
/� +�T�+B/�/2 KBHBi�` /Q T�őb- [m2` 2K
i2`KQb /Qb `2+m`bQb 2+QMƦKB+Qb �HQ+�/Qb
¨ �+iBpB/�/2 KBHBi�`- [m2` 2K i2`KQb /Q
bmTQ`i2 � �+ÏǤ2b KmHiBH�i2`�BbX

h2M/Q 2K +QMi� � M�im`2x� /�[m2H�b i`āb
/BK2MbǤ2b Ĝ � [m�H b2 `2~2+i2- M�im`�HK2Mi2-
M� 7Q`K� /2 +�H+mHQ /Q A:S Ĝ- 2bT2`�@b2 �
2tBbiāM+B� /2 mK� +Q``2H�Ï½Q TQbBiBp� 2Mi`2
2H�b U2 2Mi`2 Q T`ƦT`BQ A:SVX .2 7�+iQ-
+QM7Q`K2 � h�#2H� R BHmbi`�- � +Q``2H�Ï½Q û-
bQK2Mi2- �T`2+B�p2H MQ [m2 /Bx `2bT2BiQ �Q T�`
U*QM~BiQb-a2;m`�MÏ�V- b2M/Q TQm+Q �T`2+B�p2H
MQ +�bQ /Q T�` Ua2;m`�MÏ�-JBHBi�`Bx�Ï½QV- Q [m2
BM/B+�`� [m2 � KBHBi�`Bx�Ï½Q /2 mK T�őb M½Q
i2K mK� +Q``2bTQM/āM+B� [m�MiQ �Q Mőp2H /2

9X S�`� mK� �M�HBb2 K�Bb 2t�mbiBp� /� K2iQ/QHQ;B� BM2`2Mi2
�Q +�H+mHQ /Q A:S- +QMbmHi2@b2 AMbiBimi2 7Q` 1+QMQKB+b S2�+2
UkyRd- RRk@RR8VX

b2;m`�MÏ�- i�MiQ [m�MiQ b2 TQ/2`B� 2bT2`�`- ¨
T�`iB/�X .2bi2 TQMiQ /2 pBbi�- M½Q bm`T`22M/2 �-
`2H�iBp�K2Mi2- #�Bt� +Q``2H�Ï½Q /� KBHBi�`Bx�Ï½Q
+QK Q p�HQ` /Q A:S- 2M[m�MiQ � K2bK� b2
�T`2b2Mi�- +H�`�K2Mi2- 2H2p�/�- MQ +�bQ /Qb
+QM~BiQb 2 /� b2;m`�MÏ�X

h�#2H� R, Pb Mőp2Bb /2 +Q``2H�Ï½Q 2Mi`2 �b
/BK2MbǤ2b /Q A:S

Zm�MiQ ¨ /2KQ+`�+B�- Q ŐM/B+2 /2 .2KQ+`�+B�
UA.V K2/2- MmK� 2b+�H� /2 y � Ry- Q Mőp2H
/2KQ+`�iB+Q /Qb T�őb2b- �bbmKBM/Q mK p�HQ`
i�MiQ K�BQ` [m�MiQ K�Bb /2KQ+`�iB+Q 7Q` Q T�őb
Uh?2 1+QMQKBbi AMi2HHB;2M+2 lMBi kyReV8X LQ [m2
/Bx `2bT2BiQ � kyRe- 2bi2 őM/B+2 `2;BbiQm p�HQ`2b
2Mi`2 R-y3- +Q``2bTQM/2Mi2 ¨ *Q`2B� /Q LQ`i2-
2 N-Nj- +Q``2bTQM/2Mi2 ¨ LQ`m2;�X � 6B;m`� k
�T`2b2Mi� 2bi2b /�/QbX

6B;m`� k, P ŐM/B+2 /2 .2KQ+`�+B� UkyReV
6QMi2, S`Q/mÏ½Q /Q �miQ`- +QK #�b2 MQb /�/Qb /BbTQMőp2Bb 2K AMbiBimi2 7Q`

1+QMQKB+b S2�+2X

*QM7Q`K2 � 6B;m`� k BHmbi`�- ;`QbbQ KQ/Q-
Qb +QMiBM2Mi2b 2m`QT2m- �K2`B+�MQ UbQ#`2im/Q M�

8X LQi2@b2- K�Bb mK� p2x- [m2- �bbBK b2M/Q- b2 � /2KQ+`�+B� 2
� T�x b2 �T`2b2Mi�`2K +Q``2H�+BQM�/�b /2 7Q`K� TQbBiBp�- Q +Q2@
}+B2Mi2 /2 +Q``2H�Ï½Q 2Mi`2 Q ŐM/B+2 :HQ#�H /2 S�x 2 Q ŐM/B+2 /2
.2KQ+`�+B� /2p2`�- 2K i2`KQb MmKû`B+Qb- b2` M2;�iBpQX �bbBK-
T�`� 2pBi�` �H;mK� U2p2Mim�HV +QM7mb½Q M� H2Bim`�- b2KT`2 [m2
b2 �}`K2 [m2 b2 i`�i� /2 mK� +Q``2H�Ï½Q /2 M�im`2x� TQbBiBp�-
û TQ`[m2- [m�MiQ K�BbfK2MQb T�+ő}+Q 7Q` Q T�őb- K�BbfK2MQb
/2KQ+`�iB+Q û i�K#ûKX
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T�`i2 MQ`i2V 2 /� P+2�MB� �T`2b2Mi�K Qb K�BQ`2b
Mőp2Bb /2 /2KQ+`�+B�- 2M[m�MiQ Qb +QMiBM2Mi2b
�bB�iB+Qb U2K T�`iB+mH�` � xQM� /Q Jû/BQ P`B2Mi2V
2 �7`B+�MQ �T`2b2Mi�K Qb K2MQ`2b Mőp2Bb /2
/2KQ+`�+B�X

h�H +QKQ Q A:S- Q A. û mK BM/B+�/Q` +QK@
TƦbBiQ- Q [m�H +QKT`22M/2 �b b2;mBMi2b /BK2MbǤ2b,

• S`Q+2bbQ 1H2BiQ`�H 2 SHm`�HBbKQ UTQ`
i`�/mÏ½Q /2 1H2+iQ`�H T`Q+2bb �M/ THm`�H@
BbKVc

• 6mM+BQM�K2MiQ /Q :Qp2`MQ UTQ` i`�/mÏ½Q
/2 6mM+iBQMBM; Q7 ;Qp2`MK2MiVc

• S�`iB+BT�Ï½Q SQHőiB+� UTQ` i`�/mÏ½Q /2 SQ@
HBiB+�H T�`iB+BT�iBQMVcX

• *mHim`� SQHőiB+� UTQ` i`�/mÏ½Q /2 SQHBiB+�H
+mHim`2Vc

• GB#2`/�/2 *BpBH UTQ` i`�/mÏ½Q /2 *BpBH HB#@
2`iB2bV)X

*QM7Q`K2 � h�#2H� k BHmbi`�- � 2tBbiāM+B� /2
HB#2`/�/2- /2 mK T`Q+2bbQ 2H2BiQ`�H DmbiQ 2 THm`�H-
2 /2 mK +Q``2+iQ 7mM+BQM�K2MiQ /Q :Qp2`MQ-
b½Q �b /BK2MbǤ2b [m2 K�Bb b2 �bbQ+B�K �Q Mőp2H
/2 /2KQ+`�+B�X Zm�MiQ ¨ +mHim`� TQHőiB+�- û �
/BK2Mb½Q /2KQ+`�iB+� [m2 K2MQb b2 +Q``2H�+BQM�
+QK �b `2bi�Mi2b U2- M�im`�HK2Mi2- +QK Q T`ƦT`BQ
A.VX

h�#2H� k, Pb Mőp2Bb /2 +Q``2H�Ï½Q 2Mi`2 �b
/BK2MbǤ2b /Q A.X

.�/Q [m2 Qb /�/Qb T�`� Q A. /Bx2K `2bT2BiQ �
kyRe- BKTQ`i� miBHBx�` i�K#ûK Qb /�/Qb /Q A:S
T�`� 2bi2 K2bKQ �MQ- Qb [m�Bb b2 �T`2b2Mi�K M�
6B;m`� jX � bm� b2K2H?�MÏ�- 2K i2`KQb pBbm�Bb-
+QK � 6B;m`� R +QM}`K� � 7Q`i2 BMû`+B� MQ A:S
UM2bi2 +�bQ- 2Mi`2 kyRe 2 kyRd- +mD� +Q``2H�Ï½Q
û /2- �T`QtBK�/�K2Mi2- NN-9WVX .2 7�+iQ- Qb
K2bKQb T�őb2b- AbH�M/B�- +QK R-RNk- 2 aő`B�- +QK
j-3ye- 2`�K- `2bT2+iBp�K2Mi2- Qb T�őb2b K�Bb 2
K2MQb T�+ő}+Qb- 2K kRe- i�H +QKQ 2K kyRdX

6B;m`� j, P ŐM/B+2 :HQ#�H /2 S�x UkyReV
6QMi2, S`Q/mÏ½Q /Q �miQ`- +QK #�b2 MQb /�/Qb /BbTQMőp2Bb 2K AMbiBimi2 7Q`

1+QMQKB+b S2�+2X

h2M/Q 2K +QMi� Qb MQbbQb Q#D2+iBpQb- � 6B;m`�
9 �T`2b2Mi�- bQ# � 7Q`K� /2 ;`�}+Q /2 iBTQ su-
Qb T�`2b /2 p�HQ`2b +Q``2bTQM/2Mi2b �Qb p�HQ`2b
�bbmKB/Qb- 2K kyRe- T2HQb Rey T�őb2b M� MQbb�
�KQbi`�- MQ [m2 /Bx `2bT2BiQ �Qb A:S 2 A.X

6B;m`� 9, � `2H�Ï½Q 2Mi`2 � S�x 2 � .2KQ+`�+B�

� 6B;m`� 9 +QKT`Qp� [m2 � T�x 2 � /2KQ+`�+B�
b2 �T`2b2Mi�K TQbBiBp�K2Mi2 +Q``2H�+BQM�/�bX P
+Q2}+B2Mi2 /2 +Q``2H�Ï½Q û- 2K i2`KQb �#bQHmiQb-
/2 e9-kdW- b2M/Q 2bi2 mK p�HQ`- 2p2Mim�HK2Mi2-
�#�BtQ /Q 2bT2`�/QX .2 7�+iQ- � 2H2p�/� /BbT2`@
b½Q +Q``2bTQM/2Mi2 �Q ;`mTQ /2 T�őb2b K2MQb
/2KQ+`�iB+Qb- `2bmHi� MmK� +Q``2H�Ï½Q K2MQb 2H@
2p�/� /Q [m2 b2`B� 2tT2+i�p2HX

L� b2[māM+B� /Q [m2 BK2/B�i�K2Mi2 �i`�b 7QB
/BiQ- T`Q+2/2m@b2 ¨ /2i2`KBM�Ï½Q /2 /QBb +Hmb@
i2`b /2 T�őb2b MQ [m2 /Bx `2bT2BiQ �Qb T�`2b /2
p�HQ`2b �bbmKB/Qb T2HQ A:S 2 A.X P `2bmHi�/Q
/2bi� �M�HBb2 TQ/2 b2` pBbm�HBx�/Q M� 6B;m`� 9-
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2K [m2 Q +Hmbi2` R +Q``2bTQM/2 �Qb T�őb2b +mD�
bB;H� 2bi� `2T`2b2Mi�/� � +BMx2MiQ +H�`Q- 2M[m�MiQ
Q +Hmbi2` k +Q``2bTQM/2 �Qb T�őb2b +mD� bB;H� 2bi�
`2T`2b2Mi�/� � +BMx2MiQ 2b+m`QeX .2 b�HB2Mi�` û Q
7�+iQ /2 � T�`iBÏ½Q /Qb +Hmbi2`b b2 7�x2` /Q Mőp2H
/2 /2KQ+`�+B�- BX2X T�`� p�HQ`2b- b2MbBp2HK2Mi2-
bmT2`BQ` U`2bTX BM72`BQ`V � 8-8- Q T�őb û +H�bbB}+�/Q
+QKQ T2`i2M+2Mi2 �Q +Hmbi2` R U`2bTX kVXd

62Bi� � T�`iBÏ½Q /Qb T�őb2b M�[m2H2b /QBb +Hmb@
i2`b- û BK2/B�iQ p2`B}+�` [m2- 2K �K#Qb Qb +Hmb@
i2`b- � T�x 2 � /2KQ+`�+B� b2 �T`2b2Mi�K TQbBiBp�@
K2Mi2 +Q``2H�+BQM�/�b- K�b [m2 2bi� +Q``2H�Ï½Q û
bm#bi�M+B�HK2Mi2 K�Bb 2H2p�/� MQ ;`mTQ /2 T�őb2b
K�Bb /2KQ+`�iB+QbX L� p2`/�/2- Q +Q2}+B2Mi2 /2
+Q``2H�Ï½Q 2Mi`2 Q A:S 2 Q A. û- 2K i2`KQb �#bQ@
HmiQb- /2 8N-jjW 2 /2 jj-deW- `2bT2+iBp�K2Mi2- MQ
+Hmbi2` R 2 MQ +Hmbi2` kX aB;MB}+� BbiQ [m2- b2 Q T�őb
7Q` bm}+B2Mi2K2Mi2 /2KQ+`�iB+Q- mK �mK2MiQ MQ
Mőp2H /2 /2KQ+`�+B� �bbQ+B�@b2- 2K i2`KQb ;2`�Bb-
� mK �mK2MiQ MQ Mőp2H /2 T�xX LQ [m2 /Bx `2bT2BiQ
�Q ;`mTQ /2 T�őb2b K2MQb /2KQ+`�iB+Qb- i�H �bbQ@
+B�Ï½Q i�K#ûK û p2`/�/2- K�b /2 7Q`K� KmBiQ
K2MQb `Q#mbi�X

h2M/Q 2K +QMi� �[m2H2 `2bmHi�/Q- û BMi2`2b@
b�Mi2 `272`B` [m2 2K "�mb+? UkyR8V b2 +QM+HmBm
[m2- �#�BtQ /2 mK /2i2`KBM�/Q HBKB�`- mK �m@
K2MiQ M� /2KQ+`�+B� M½Q i2K mK 272BiQ UT2`2KT@
iƦ`BQV MQ +QM~BiQ- 2M[m�MiQ �+BK� /�[m2H2 HBK@
B�`- �[m2H2 �mK2MiQ UM� /2KQ+`�+B�V �bbQ+B�@b2 �
mK� /BKBMmBÏ½Q MQb +QM~BiQbX P 2bim/Q /2 "BM@
MBM;b#Ǡ UkyRjV- 2K +2`i� K2/B/�- �Dm/� i�K#ûK
� +QKT`22M/2` TQ`[m2 � +Q``2H�Ï½Q 2Mi`2 � T�x
2 � /2KQ+`�+B� M½Q û i�K#ûK ǵ7Q`i2Ƕ [m�MiQ b2
Tm/2bb2 T2Mb�`X .2 7�+iQ- +QM7Q`K2 b2 +?�K� �
�i2MÏ½Q M�[m2H2 2bim/Q- mK �mK2MiQ /Q ;`�m
/2 /2KQ+`�iBx�Ï½Q- TQ` pB� /2 mK� K�BQ` T�`@
iBH?� /2 TQ/2` UTQ` i`�/mÏ½Q /2 TQr2`@b?�`BM;V
TQ/2 M½Q bB;MB}+�` UM2+2bb�`B�K2Mi2V mK� `2@
/mÏ½Q MQb Mőp2Bb /2 +QM~BiQ- bQ#`2im/Q � Mőp2H
BMi2`M�+BQM�HX SQ/2KQb i�K#ûK �T`Qp2Bi�` Q `2@
bmHi�/Q /2 :�`ixF2 2 q2BbB;2` UkyRjV Ĝ Q [m�H-
`2+QM?2Ï�@b2- [m2biBQM� � p�HB/�/2 /Qb T`BM+őTBQb

eX S�`� mK� K�Bb 7�+BH H2Bim`� /� 6B;m`� 9- �T`2b2Mi�K@b2- 2K
�M2tQ- Qb T�őb2b +Q``2bTQM/2Mi2b ¨b bB;H�bX

dX � 2bi2 T`QTƦbBiQ iQ`M�@b2 BKTQ`i�Mi2 `272`B` [m2- /2 �+Q`/Q
+QK Q h?2 1+QMQKBbi AMi2HHB;2M+2 lMBi- Qb T�őb2b b½Q +H�bbB}+�@
/Qb +QKQ, /2KQ+`�+B�b TH2M�b- T�`� p�HQ`2b /Q A. 2Mi`2 3 2 Ryc
/2KQ+`�+B�b +QK 7�H?�b- T�`� p�HQ`2b /Q A. 2Mi`2 e 2 3c `2;BK2b
?ő#`B/Qb- T�`� p�HQ`2b /Q A. 2Mi`2 9 2 ec 2 `2;BK2b �miQ`Bi�`BQb-
T�`� p�HQ`2b /Q A. 2Mi`2 y 2 9X

/� T�x /2KQ+`�iB+�- [m�H[m2` [m2 b2D� Q Mőp2H /2
/2KQ+`�iBx�Ï½Q Ĝ T�`� 2Mi2M/2` K2H?Q` 2bi2 `2bmH@
i�/QX � Mőp2Bb K�Bb #�BtQb /2 /2KQ+`�+B�- �b bm�b
/B72`2MÏ�b b2`½Q K�BQ`2b- HQ;Q Qb b2mb BMi2`2bb2b
b2`½Q K�Bb /Bb+Q`/�Mi2b- Q [m2 b2 �bbQ+B� � K�BQ`2b
/B72`2MÏ�b MQ 2bi�#2H2+BK2MiQ /2 +QM~BiQb- 2M@
[m�MiQ- � Mőp2Bb K�Bb 2H2p�/Qb /2 /2KQ+`�iBx�Ï½Q-
�b bm�b /B72`2MÏ�b b2`½Q K2MQ`2b- HQ;Q Qb b2mb
BMi2`2bb2b K�Bb +QM+Q`/�Mi2b- Q [m2 b2 �bbQ+B� �
mK� K2MQ` T`QT2Mb½Q �Q +QM~BiQX

j *QM+Hmb½Q
:H2/Bib+? 2i �HX UkyR9V- �Q 2t�KBM�` � HBi2`�im`�
bQ#`2 � T�x- +?�K� � �i2MÏ½Q [m2- /2 BMő+BQ- �
7Q`K� M2;�iBp� /2 T�x- BX2X �HB 2Mi2M/B/� +QKQ
� �mbāM+B� Qm `2/mÏ½Q /� ;m2``�- 7QB � p2`b½Q
T`BpBH2;B�/� MQb 2bim/Qb- i2M/Q@b2 b2;mB/Q mK�
Qmi`� QM/� /2 2bim/Qb 2K [m2 � p2`b½Q TQbBiBp�
/2 T�x- BX2X �HB 2Mi2M/B/� +QKQ � +QQT2`�Ï½Q UT�+ő@
}+�V 2Mi`2 Qb 2bi�/Qb- 7QB � p2`b½Q K�Bb 2bim/�/�-
K�b i2`� `�TB/�K2Mi2 bB/Q bm#biBimő/� TQ` 2bim/Qb
2K [m2 � p2`b½Q M2;�iBp� /� T�x pQHiQm � b2`
T`BpBH2;B�/� +QKQ Q#D2+iQ /2 �M�HBb2X

�b- /Bi�b- 7Q`K�b ?B#`B/�b /2 T�x TQ/2K `2bmH@
i�` /� BMi2`�+Ï½Q 2Mi`2 Q `2bT2BiQ T2H�b MQ`K�b
BMi2`M�+BQM�Bb 2 Qb BMi2`2bb2b HQ+�Bb Qm BMi2`MQb
U_B+?KQM/ kyR8VX Zm�M/Q �[m2H� BMi2`�+Ï½Q û
/2 M�im`2x� +QM~BimQb�- 2bi�`@b2@� T2`�Mi2 mK�
7Q`K� ?B#`B/� /2 T�x- /Bi�- M2;�iBp�X a2`�- T2HQ
+QMi`�`BQ- mK� 7Q`K� ?B#`B/� /2 T�x TQbBiBp�
[m�M/Q Q `2bT2BiQ T2H�b MQ`K�b BMi2`M�+BQM�Bb b2
�T`2b2Mi� 2K T2`72Bi� ?�`KQMB� +QK Qb BMi2`2bb2b
HQ+�Bb Qm BMi2`MQbX �bbmKBM/Q mK� +Q``2H�Ï½Q
TQbBiBp�- K�b- /B;�KQb- BKT2`72Bi� 2Mi`2 Q Mőp2H
/2 /2KQ+`�+B� 2 � QTÏ½Q T2H� 7Q`K� TQbBiBp� Qm
M2;�iBp� /2 T�x- iQ`M�@b2 2pB/2Mi2 [m2 i�K#ûK
/�[m2H� M�im`2x� TQ/2`� b2` � +Q``2H�Ï½Q 2Mi`2 �
T�x 2 � /2KQ+`�+B�- bQ#`2im/Q [m�M/Q �[m2H� û
K2/B/� TQ` mK BM/B+�/Q` ;HQ#�H 2 2bi� �bbmK2 p�H@
Q`2b bm}+B2Mi2K2Mi2 #�BtQb3X Pb `2bmHi�/Qb �[mB
/2i2`KBM�/Qb 2bi½Q /2 �+Q`/Q +QK 2bi2 7�+iQ- BX2X
� T�x 2 � /2KQ+`�+B� �T`2b2Mi�K@b2 TQbBiBp�K2Mi2
+Q``2H�+BQM�/�b- K�b 2bi� +Q``2H�Ï½Q û K�Bb 7Q`i2-

3X .2 T�`iB+mH�` BMi2`2bb2 T�`� 2bi� [m2bi½Q û Q 7�+iQ /�
p2`i2Mi2 KBHBi�`Bx�Ï½Q- 2p2Mim�HK2Mi2 i2M/Q `2~2tQ M� QTÏ½Q
T2H� p2`b½Q TQbBiBp� Qm M2;�iBp� /� T�x- MQ ŐM/B+2 :HQ#�H /2
S�x �T`2b2Mi�` � K2MQ` +Q``2H�Ï½Q +QK �b `2bi�Mi2b p2`i2Mi2bX
o2D�@b2 � h�#2H� RX
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T�`� mK Mőp2H bm}+B2Mi2K2Mi2 2H2p�/Q /2 /2KQ+@
`�iBx�Ï½Q /Q T�őbX

L� p2`/�/2- i�K#ûK �[m2H2 7�+iQ �#`2 TBbi�b
T�`� 7mim`�b �M�HBb2b 2K [m2 Qb K2bKQb TQ/2`½Q
b2` K2H?Q`�/QbX .2 7�+iQ- T�`� �HûK /� Ʀ#pB�
TQbbB#BHB/�/2 /2 b2 +QMbB/2`�`2K K�Bb �MQb M�
MQbb� �M�HBb2- T�`2+2 b2` T`QK2i2/Q`� � pB� /2
�M�HBb2 [m2 i2Mi2 2t�KBM�` �b 7Q`K�b /2 `2H�Ï½Q
2Mi`2 �b p�`B�b +QKTQM2Mi2b Qm p2`bǤ2b /� T�x 2
�b p�`B�b +QKTQM2Mi2b /� /2KQ+`�+B�- Q [m2 b2
T`2i2M/2 `2�HBx�` 2K i`�#�H?Qb 7mim`QbX

_272`2M+2b
(R) "�mb+?- �M/`2r qX kyR8X ǳ.2KQ+`�+v- r�` 2zQ`i- �M/

i?2 bvbi2KB+ /2KQ+`�iB+ T2�+2XǴ CQm`M�H Q7 S2�+2 _2b2�`+?
8kU9V, 9j8@99dX

(k) "2MQBi- E2MM2i? URNNeVX ǳ.2KQ+`�+B2b _2�HHv �`2 JQ`2
S�+B}+ UBM :2M2`�HV Ĝ _22t�KBMBM; _2;BK2 hvT2 �M/ q�`
AMpQHp2K2MiXǴ CQm`M�H Q7 *QM~B+i _2bQHmiBQM 9yU9V, eje@e8dX

(j) "BMMBM;b#Ǡ- >2H;� J�HKBMX kyRjX ǳSQr2` b?�`BM;- T2�+2
�M/ /2KQ+`�+v, �Mv Q#pBQmb `2H�iBQMb?BTb\Ǵ AMi2`M�iBQM�H
�`2� aim/B2b _2pB2r ReURV, 3N@RRkX

(9) .�7Q2- �H�M- CQ?M _X PM2�H- 2 "`m+2 _mbb2iiX kyRjX ǳh?2
/2KQ+`�iB+ T2�+2, q2B;?BM; i?2 2pB/2M+2 �M/ +�miBQmb BM@
72`2M+2XǴ AMi2`M�iBQM�H aim/B2b Zm�`i2`Hv 8dURV, kyR@kR9X

(8) :�HimM;- CQ?�M oX- 2 S�mH .X a+QiiX kyy3X .2KQ+`�+v-
T2�+2- /2p2HQTK2MiX EQHQ7QM 6Q`H, h`�Mb+2M/ lMBp2`bBiv
S`2bbX

(e) :�`ixF2- 1`BF- 2 �H2t q2BbB;2`X kyRjX ǳS2`K�M2Mi 7`B2M/b\
.vM�KB+ /Bz2`2M+2 �M/ i?2 /2KQ+`�iB+ T2�+2XǴ AMi2`M�@
iBQM�H aim/B2b Zm�`i2`Hv 8dURV, RdR@R38X

(d) :H2/Bib+?- LBHb S2ii2` �M/ >´p�`/ >2;`2X RNNdX ǳS2�+2 �M/
/2KQ+`�+v, h?`22 H2p2Hb Q7 �M�HvbBbXǴ CQm`M�H Q7 *QM~B+i
_2bQHmiBQM 9RUkV, k3j@jRyX

(3) :H2/Bib+?- LBHb S2ii2`- CQM�b LQ`/Fp2HH2- 2 >´p�`/ ai`�M/X
kyR9X ǳS2�+2 `2b2�`+?ĜCmbi i?2 bim/v Q7 r�`\Ǵ CQm`M�H Q7
S2�+2 _2b2�`+? 8RUkV, R98@R83X

(N) >2;`2- >´p�`/X kyR9X ǳ.2KQ+`�+v �M/ �`K2/ +QM~B+iXǴ
CQm`M�H Q7 S2�+2 _2b2�`+? 8RUkV, R8N@RdkX

(Ry) AMbiBimi2 7Q` 1+QMQKB+b S2�+2X kyRdX ǳ:HQ#�H S2�+2 AM/2t
kyRd Ĝ J2�bm`BM; S2�+2 BM � *QKTH2t qQ`H/XǴ �+2/B/Q
� 9 /2 DmH?Q /2 kyRdX ?iiT,ffpBbBQMQ7?mK�MBivXQ`;f�TTf
mTHQ�/bfkyRdfyef:SA@kyRd@_2TQ`i@RXT/7X

(RR) E�Mi- AKK�Mm2HX RdN8X S2`T2im�H S2�+2 Ĝ � T?BHQbQT?B@
+�H 2bb�vX :mi2M#2`;, 1#QQFX ?iiT,ffrrrX;mi2M#2`;XQ`;f
2#QQFbf8yNkkX

(Rk) S�BM2- h?QK�bX RddeX *QKKQM a2Mb2X :mi2M#2`;, 1#QQFX
?iiT,ffrrrX;mi2M#2`;XQ`;f2#QQFbfR9dX

(Rj) _B+?KQM/- PHBp2` SX kyR8X ǳh?2 /BH2KK�b Q7 � ?v#`B/
T2�+2, L2;�iBp2 Q` TQbBiBp2\Ǵ *QQT2`�iBQM �M/ *QM~B+i
8yURV, 8y@e3X

(R9) aQmi?- �M/vX kyRRX ǳqQ`H/K�T, � L2r _ T�+F�;2 7Q`
J�TTBM; :HQ#�H .�i�XǴ h?2 _ CQm`M�H jURV, j8@9jX

(R8) h?2 1+QMQKBbi AMi2HHB;2M+2 lMBiX kyReX ǳ.2KQ+`�+v AM@
/2tXǴ �+2/B/Q � 9 /2 DmH?Q /2 kyRdX ?iiTb,ffBM7Q;`�T?B+bX
2+QMQKBbiX+QKfkyRdf.2KQ+`�+vAM/2tfX

(Re) hQ+[m2pBHH2- �H2tBb /2X R3j8X .2KQ+`�+v BM �K2`B+�X
:mi2M#2`;, 1#QQFX ?iiT,ffrrrX;mi2M#2`;XQ`;f2#QQFbf
3R8X

(Rd) hQ+[m2pBHH2- �H2tBb /2X R39yX .2KQ+`�+v BM �K2`B+�X
:mi2M#2`;, 1#QQFX ?iiT,ffrrrX;mi2M#2`;XQ`;f2#QQFbf
3ReX

X

X

�MiƦMBQ "2MiQ *�H2B`Q ?QH/b � #�+?2HQ`Ƕb
/2;`22 BM 2+QMQKB+b 7`QK i?2 lMBp2`bBiv Q7
úpQ`�- � K�bi2`Ƕb /2;`22 BM �TTHB2/ K�i?@
2K�iB+b 7Q` 2+QMQKB+b �M/ K�M�;2K2Mi #v
i?2 AMbiBimiQ amT2`BQ` /2 1+QMQKB� 2 :2bi½Q
UGBb#QMV �M/ � /Q+iQ`�i2 BM 2+QMQKB+b 7`QK
i?2 1m`QT2�M lMBp2`bBiv AMbiBimi2 U6HQ`2M+2VX
aBM+2 J�v kyyR- ?2 ?�b #22M �M �bbBbi�Mi
S`Q72bbQ` �i i?2 lMBp2`bBiv Q7 úpQ`�- ?�pBM;

i�F2M T�`i BM i?2 1+QMQKB+b lMBi �i i?2 lMBp2`bBiv Q7 úpQ`� BM
J�`+? kyRRX >Bb `2b2�`+? BMi2`2bib �`2 U2pB/2MiHvV Q7 � KmHiB/Bb+B@
THBM�`v M�im`2- �b i?2 T`2b2Mi rQ`F BHHmbi`�i2bX
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�M2tQ
Pb T�őb2b 2K 2bim/Q 2 �b bm�b bB;H�b
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h?2 i?2Q`v Q7 /2KQ+`�iB+ T2�+2 �M/ i?2 T`2p2MiBQM Q7
�`K2/ +QM~B+ib, �M�HvbBb 7`QK i?2 *2M2T� q�`

� i2Q`B� /� T�x /2KQ+`�iB+� 2 � T`2p2MÏ½Q /2 +QM~BiQb
�`K�/Qb, �M�HBb2 � T�`iB` /� :m2``� /Q *2M2T�

�HB+2 >2H2M� >2BH /2 "Q`#�- 62/2`�H lMBp2`bBiv Q7 a�Mi� *�i�`BM�

�#bi`�+iěh?2 Tm`TQb2 Q7 i?Bb T�T2` Bb iQ i2bi i?2 .2KQ+`�iB+ S2�+2 h?2Q`v- mM/2` i?2 �M�HvbBb Q7 i?2 *2M2T� q�`-
+QM7`QMiBM; i?2 K�BM T`2KBb2 Q7 i?2 hS.- r?B+? bm;;2bib i?�i HB#2`�H /2KQ+`�iB+ bi�i2b /Q MQi r�;2 r�` �;�BMbi 2�+?
Qi?2`X aQQM- i?2 Q`B;BMb Q7 i?2 B/2� Q7 /2KQ+`�iB+ T2�+2 �M/ i?2 K�BM +`BiB+BbKb Q7 Bi rBHH #2 `2pB2r2/X AM �//BiBQM- i?2 q�`
Q7 *2M2T� �M/ Bib �Mi2+2/2Mib rBHH #2 T`2b2Mi2/- bQ i?�i Bi +�M #2 B/2MiB}2/ i?�i i?2b2 2p2Mib �`2 MQi �/2[m�i2Hv 2tTH�BM2/
#v i?2 .2KQ+`�iB+ S2�+2 h?2Q`v �M/- i?2`27Q`2- BM/B+�i2 i?2B` 7�HbB}�#BHBivX h?mb- i?Bb Bb � T`2HBKBM�`v 2t2`+Bb2 iQ 2M+Qm`�;2
Qi?2` bim/B2bX

E2vrQ`/běGB#2`�HBbK- .2KQ+`�iB+ S2�+2 h?2Q`v- �`K2/ +QM~B+ib- *2M2T� r�`X

_2bmKQě1bi2 i`�#�H?Q i2K TQ` Q#D2iBpQ `2�HBx�` mK i2bi2 /� h2Q`B� /� S�x .2KQ+`�iB+� UhS.V- bQ# � �M�HBb2 /� :m2``�
/Q *2M2T�- +QM7`QMi�M/Q � T`BM+BT�H T`2KBbb� /� hS.- [m2 bm;2`2 [m2 1bi�/Qb /2KQ+`�iB+Qb HB#2`�Bb M½Q 7�x2K ;m2``� 2Mi`2
bBX GQ;Q- b2`½Q `2pBb�/�b �b Q`B;2Mb /� B/2B� /� T�x /2KQ+`�iB+� 2 �b T`BM+BT�Bb +`őiB+�b � 2H�X �/2K�Bb- b2`� �T`2b2Mi�/� �
:m2``� /Q *2M2T� 2 b2mb �Mi2+2/2Mi2b- T�`� [m2 b2 TQbb� B/2MiB}+�` [m2 2bi2b 2p2MiQb M½Q b½Q �/2[m�/�K2Mi2 2tTHB+�/Qb
T2H� hS. 2- TQ`i�MiQ- BM/B+�K � bm� 7�Hb2�#BHB/�/2X

S�H�p`�b@*?�p2ěGB#2`�HBbKQ- h2Q`B� /� S�x .2KQ+`�iB+�- +QM~BiQb �`K�/Qb- :m2``� /Q *2M2T�X

am#KBii2/ěye@y9@kyRdX �++2Ti2/ěRN@Rk@kyRdX

!

R AMi`Q/mÏ½Q

� h2Q`B� /� S�x .2KQ+`�iB+� UhS.V û mK�
�#Q`/�;2K [m2 T`2bbmTǤ2 [m2 Qb 1bi�/Qb

+QMbiBim+BQM�HK2Mi2 HB#2`�Bb M½Q 7�x2K ;m2``� 2M@
i`2 bB- Q [m2 DmbiB}+�`B� � �mbāM+B� /2 ;m2``�b 2Mi`2
/2KQ+`�+B�b HB#2`�Bb- T`BM+BT�HK2Mi2- +QK Q }K
/� #BTQH�`B/�/2 MQ bBbi2K� BMi2`M�+BQM�HX � hS.

• �HB+2 >2H2M� >2BH /2 "Q`#�- J�bi2`Ƕb bim/2Mi BM i?2 SQbi@
:`�/m�i2 S`Q;`�K BM AMi2`M�iBQM�H _2H�iBQMb Q7 i?2 62/2`�H
lMBp2`bBiv Q7 a�Mi� *�i�`BM�- "`�xBHX JBbbBQM J�M�;2` Q7
i?2 :Qp2`MK2Mi Q7 a�Mi� *�i�`BM�X
1@K�BH,�HB+2X?#!?QiK�BHX+QKX

.PA,?iiT,ff/tX/QBXQ`;fRyXkR3R9fT2`bT2+iBp�bXRyR

T�`iBm /Qb 2bim/Qb /2 JB+?�2H .QvH2- +QK #�b2
MQ /2b2MpQHpBK2MiQ /Q �`;mK2MiQ F�MiB�MQ 2 MQ
2t�K2 /�b +QMi`B#mBÏǤ2b /2 CQb2T? a+?mKT2i2`
UmK +�TBi�HBbi� /2KQ+`�i� [m2 #mb+Qm 2tTHB+�`
Q T�+B}bKQ HB#2`�HV 2 /2 LB+QH�m J�[mB�p2H UmK
`2Tm#HB+�MQ +H�bbB+Q T�`� [m2K � ;HƦ`B� û mK
BKT2`B�HBbKQ +QKmK2Mi2 T`�iB+�/QVX 1K#Q`� /QBb
ȹHiBKQb i2Ʀ`B+Qb i2M?�K +QMi`B#mő/Q T�`� BMbTB`�`
Q i`�#�H?Q /2 .QvH2- û Q T2Mb�K2MiQ /2 AKK�Mm2H
E�Mi- mK `2Tm#HB+�MQ HB#2`�H- [m2 û `2+QM?2+B/Q
TQ` .QvH2 URN3eV +QKQ b2M/Q � i2Q`B� K�Bb �/@
2[m�/� �Q bBbi2K� BMi2`M�+BQM�HX � :m2``� /Q
*2M2T� 7QB mK +QM~BiQ �`K�/Q T�`� �HûK /2
mK� /BbTmi� i2``BiQ`B�HX 6QB Q `2bmHi�/Q /2 mK
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�+`ûb+BKQ /2 bû+mHQb /2 /Bb+Ʀ`/B� 2 /2b+QM}�MÏ�
2Mi`2 ZmBiQ 2 GBK�- +QK#BM�/Q +QK `2BpBM/B@
+�ÏǤ2b bQ#`2 � BKT`2+Bb½Q /�b 7`QMi2B`�b +QHQMB�Bb
bQ# � �miQ`B/�/2 BKT2`B�H 2bT�M?QH� [m�MiQ �
�K�xƦMB� 2 Q �+2bbQ �Q `BQ UJ�`+2H� RNN8VX P
Q#D2iBpQ /Q T`2b2Mi2 �`iB;Q û +QM7`QMi�` �b T`BM@
+BT�Bb T`2KBbb�b /� hS. TQ` K2BQ /� �M�HBb2 /�
:m2``� /Q *2M2T�X S�`i2@b2 /Q T`2bbmTQbiQ /2
[m2 Qb 2p2MiQb b2 KQbi`�K +QMi`�`BQb �Q [m2 �
hS. bm;2`2- Qm b2D�- /2KQMbi`�K [m2 /2KQ+`�@
+B�b HB#2`�Bb 2Mi`�`�K 2K +QM~BiQ 2Mi`2 bBX L2bb2
b2MiB/Q- �H;mK�b /�b T`BM+BT�Bb +`őiB+�b ¨ h.S
+QM}`K�K � bm� 7�Hb2�#BHB/�/2 2K `2H�Ï½Q �Q +�bQ
/Q *2M2T�X P 2TBbƦ/BQ /� :m2``� /Q *2M2T� 2bi�
7Q`� /Q +QMi2tiQ 2m`QT2m 2 MQ`i2@�K2`B+�MQ 2- TQ`
BbiQ- û +QMbB/2`�/Q +QKQ /2 bmK� `2H2p�M+B� T�`�
i2bi�` � hS.- TQBb ?� +2`iQ +2iB+BbKQ Qm 7�Hi�
/2 +QM?2+BK2MiQ � `2bT2BiQ /Qb +QM~BiQb �`K�/Qb
MQ +QMiBM2Mi2 bmH@�K2`B+�MQX Pb �M�HBbi�b BMi2`@
M�+BQM�Bb i2M/2K � B;MQ`�` � �Kû`B+� G�iBM�-
�+`2/Bi�M/Q [m2 i�Bb +QM~BiQb b½Q 2bTQ`�/B+Qb
2- ;2`�HK2Mi2- M½Q bB;MB}+�iBpQb UJ�`2b kyyRVX
S�`� i�MiQ- M� T`BK2B`� b2Ï½Q- b2`½Q �T`2b2Mi�/�b
�b Q`B;2Mb /� hS. M� +QMbi`mÏ½Q F�MiB�M� /�
B/2B� /� T�x /2KQ+`�iB+�- #2K +QKQ bm�b T`BM@
+BT�Bb T`2KBbb�bX 1K b2;mB/�- � b2;mM/� b2Ï½Q
i`�`� �b +QMi`B#mBÏǤ2b /Qb 2bim/Qb /2 JB+?�2H
.QvH2- [m2 +mM?Qm � h.S- +QK #�b2 MQ /2b2M@
pQHpBK2MiQ /Q �`;mK2MiQ F�MiB�MQ 2 MQ 2t�K2
/2 bm�b +QMi`B#mBÏǤ2bX �TƦb- M� i2`+2B`� b2+Ï½Q-
b2`½Q TQMim�/�b �b T`BM+BT�Bb +`őiB+�b `2H�+BQM�/�b
¨b HBKBi�ÏǤ2b /� hS. T�`� [m2 b2 TQbb� Q#i2`
K�BQ` +H�`2x� M� �M�HBb2 /Q 2bim/Q /2 +�bQX SQ`
}K- M� [m�`i� b2Ï½Q- b2`� 2tTQbiQ- /2 K�M2B`�
bm+BMi�- Q i2bi2 /� i2Q`B�c T�`� i�MiQ- �T`2b2Mi�@b2
Q ?BbiƦ`B+Q /�b `2H�ÏǤ2b +QM~BimQb�b 2Mi`2 1[m�/Q`
2 S2`m 2 � :m2``� /Q *2M2T�X *QK BbbQ- TQbbőp2H
+QMbi�i�` [m2 � hS. M½Q û mK� i2Q`B� �/2[m�/�
T�`� 2tTHB+�` Qb 2p2MiQb /Q +QM~BiQ /Q *2M2T�-
pBbiQ [m2 /QBb 1bi�/Qb /2KQ+`�iB+Qb HB#2`�Bb 2M@
i`�`�K 2K +QM~BiQ- Q [m2 bm;2`2 mK� HBKBi�Ï½Q ¨
B/2B� /2 T�x /2KQ+`�iB+� 2Mi`2 1bi�/Qb HB#2`�BbX

k � *QMbi`mÏ½Q F�MiB�M� /� h2Q`B� /�
S�x .2KQ+`�iB+�
� B/2B� /� T�x /2KQ+`�iB+� K2`2+2 mK `2b;�i2
/2 K�Bb /2 /QBb bû+mHQb- TQBb i2K bm�b `�őx2b
M� Q#`� ǳ§ S�x S2`Tûim�Ǵ- /2 AKK�Mm2H E�Mi-

Tm#HB+�/� Q`B;BM�HK2Mi2 2K RdN8X 1bb2 i`�#�H?Q
iQ`MQm@b2 7mM/�K2Mi�H MQb 2bim/Qb /2 _2H�ÏǤ2b
AMi2`M�+BQM�Bb- TQ` #mb+�` +QKT`22M/2` �b +�mb�b
/� ;m2``� 2 Qb K2+�MBbKQb /BbTQMőp2Bb T�`� �
T`QKQÏ½Q /� T�xX � T2`bT2+iBp� F�MiB�M� b2 2bi�@
#2H2+2m +QKQ mK 2H2K2MiQ Q`B2Mi�/Q` M� 7mM/�@
K2Mi�Ï½Q /2 T`BM+őTBQb MQ`K�iBpQb M�b _2H�ÏǤ2b
AMi2`M�+BQM�Bb- BMi`Q/mxBM/Q T`2+2BiQb #�bBH�`2b /2
ûiB+� 2 KQ`�H M� TQHőiB+� BMi2`M�+BQM�H 2 BM~m2M@
+B�M/Q Q BMi2`M�+BQM�HBbKQ HB#2`�H U�`�ȹDQ 2 aBHp�
kyR9VX � pBb½Q +H�bbB+� /Q B/2�HBbKQ /2 E�Mi 7QB
+`m+B�H T�`� � 7mM/�K2Mi�Ï½Q /� Q`/2K /Q /B`2BiQ
BMi2`M�+BQM�H Qm /2 mK� T�x [m2 7Qbb2- MQ KőMBKQ-
/m`�/Qm`�X S�`� E�Mi Ukyy3V- � ;m2``� 2bi�p� HB;@
�/� ¨b 7Q`K�b BKT2`72Bi�b /2 ;Qp2`MQX 1H2 i2Q`Bx�
[m2- MQb 1bi�/Qb �#bQHmiBbi�b- Q KQM�`+� M½Q i2K
Q#`B;�iQ`B2/�/2 /2 T`2bi�` b�iBb7�Ï½Q T�`� b2mb
bȹ#/BiQb /�b /2+BbǤ2b iQK�/�b M� TQHőiB+� 2ti2`M�-
Q [m2 TQ/2`B� 7�+BHBi�` mK� /2+Bb½Q /2 ;m2``�X
�HûK /BbbQ- Q 2tT�MbBQMBbKQ i2``BiQ`B�H- #�bi�Mi2
7Q`i2 2Mi`2 �b KQM�`[mB�b /� ûTQ+�- i2M/2 � b2
+QM7mM/B` +QK BMi2`2bb2b T2bbQ�Bb 2 72m/�Bb 2- M�
;`�M/2 K�BQ`B� /�b Q+�bBǤ2b- M½Q +QMbB/2`� Q #2K@
2bi�` /� TQTmH�Ï½Q- � [m�H �+�#� �`+�M/Q +QK Qb
+mbiQb /� ;m2``� UE�Mi kyy3VX GQ;Q- T�`� [m2 b2
2bi�#2H2Ï� � T�x T2`Tûim�- M� 2tT`2bb½Q F�MiB�M�-
Qb 1bi�/Qb /2p2K iQK�` � 7Q`K� /2 `2Tȹ#HB+�b-
M�b [m�Bb Q TQpQ i2K- 2K i2b2- � TQbbB#BHB/�/2 /2
+`B�` bm�b T`ƦT`B�b H2BbX � ?BTƦi2b2 /2 E�Mi Ukyy3V
û /2 [m2 Qb 1bi�/Qb `2Tm#HB+�MQb 2- TQ` bm� p2x-
/2KQ+`�iB+Qb- i2M/2K � pBp2` 2K T�x mMb +QK Qb
Qmi`QbX 1bb2 T2Mb�K2MiQ û B/2MiB}+�/Q M� +QM@
+2Ï½Q +QMi2KTQ`�M2� /2 /2KQ+`�+B�X lK bû+mHQ
K�Bb i�`/2- Q S`2bB/2Mi2 /Qb 1bi�/Qb lMB/Qb /�
�Kû`B+� U1l�V- qQQ/`Qr qBHbQM- b2M/Q 2Mim@
bB�bi� /Q T2Mb�K2MiQ /2 E�Mi- BM+Q`TQ`Qm 2bb2b
T`BM+őTBQb M� HB/2`�MÏ� /� `2+QMbi`mÏ½Q T�+ő}+�
/Q +2M�`BQ BMi2`M�+BQM�H- �TƦb � S`BK2B`� :m2``�
JmM/B�HX P bBbi2K� BMi2`M�+BQM�H D� M½Q 2`� K�Bb
+�T�x /2 T`Q/mxB` mK� T�x /m`�p2H 2 � M2+2bbB@
/�/2 /� `2MQp�Ï½Q /�b `2H�ÏǤ2b 2Mi`2 Qb 1bi�/Qb
+mM?�/�b MQ bBbi2K� r2bi7�HB�MQ 2`� 2pB/2Mi2X
qBHbQM +QKT�`iBH?�p� /Q T2Mb�K2MiQ /2 [m2 �
/2KQ+`�+B� T`Q/mx T�x 2- TQ` BbiQ- M� *QM72`āM+B�
/2 S�x /2 S�`Bb- +QKQ 2M+2``�K2MiQ /� S`BK2B`�
:m2``�- 2K RNRN- 2H2 T`QTƬb � +`B�Ï½Q /� GB;� /�b
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L�ÏǤ2bRX �i`�pûb /BbbQ- BMi`Q/mxBm@b2 Q T`BM+őTBQ
/� �miQ/2i2`KBM�Ï½Q /Qb TQpQb 2 b2 /Bbb2KBMQm �
B/2B� /2 [m2 bQK2Mi2 TQpQb /2KQ+`�iB+Qb b2`B�K
Qb ;�`�MiB/Q`2b /� T�x /2 [m2 Q bBbi2K� BMi2`@
M�+BQM�H +�`2+B� U�`�ȹDQ 2 aBHp� kyR9VX �TƦb Q
7`�+�bbQ M� K�Mmi2MÏ½Q /� T�x M2bb2 +2M�`BQ Ĝ BbiQ
û- �TƦb � a2;mM/� :m2``� JmM/B�H- 7QB 2H�#Q`�/� �
+�`i� /� P`;�MBx�Ï½Q /�b L�ÏǤ2b lMB/�b UPLlV-
�bbBM�/� 2K DmH?Q /2 RN98- 2K a½Q 6`�M+Bb+Q-
1l�X SQ` 2bi2 /Q+mK2MiQ- Qb Q#D2iBpQb /� BM@
biBimBÏ½Q b2`B�K ǳ/2b2MpQHp2` `2H�ÏǤ2b �KBbiQb�b
2Mi`2 �b M�ÏǤ2b- #�b2�/�b MQ `2bT2BiQ �Q T`BM+őTBQ
/2 B;m�H/�/2 /2 /B`2BiQb 2 /2 �miQ/2i2`KBM�Ï½Q
/Qb TQpQb- 2 iQK�` Qmi`�b K2/B/�b �T`QT`B�/�b �Q
7Q`i�H2+BK2MiQ /� T�x mMBp2`b�HǴ UlMBi2/ L�iBQMb
RN98- i`�/mÏ½Q MQbb�VX � BM+Q`TQ`�Ï½Q /2 T`BM+ő@
TBQb 2 p�HQ`2b mMBp2`b�Bb TQ` K2BQ /2 BMbiBimBÏǤ2b
BMi2`M�+BQM�Bb- �Q HQM;Q /Q bû+mHQ ss- 2pB/2M+B�
� BM~māM+B� +QbKQTQHBi� /Qb T`2+2BiQb F�MiB�MQb-
[m2 bm;2`2K mK `�+BQ+őMBQ � T�`iB` /2 mK b2`
?mK�MQ mMBp2`b�HX P 1bi�/Q /2KQ+`�iB+Q T�`2+2
b2` Q ȹMB+Q ;�`�MiB/Q` /2bb2b T`BM+őTBQb mMBp2`b�Bb
2 KQ`�Bb- +QM7Q`K2 .�?�H UkyyRV �`;mK2Mi�,

ǳ� /2KQ+`�+B� ;�`�Mi2 � b2mb
+B/�/½Qb mK� bû`B2 /2 /B`2BiQb 7mM/�K2Mi�Bb [m2
Qb bBbi2K�b M½Q /2KQ+`�iB+Qb M½Q +QM+2/2K 2 M½Q
TQ/2K +QM+2/2`X (XXX) �b /2KQ+`�+B�b �Dm/�K �b
T2bbQ�b � T`Qi2;2`2K b2mb T`ƦT`BQb /B`2BiQb 7mM/�@
K2Mi�BbX (XXX) �T2M�b mK ;Qp2`MQ /2KQ+`�iB+Q TQ/2
T`QTQ`+BQM�` mK� QTQ`imMB/�/2 K�tBK� T�`� �b
2t2`+Bi�`2K � HB#2`/�/2 /2 �miQ/2i2`KBM�Ï½Q- Qm
b2D�- pBp2`2K bQ# H2Bb /2 bm� T`ƦT`B� 2b+QH?� (XXX)Ǵ
U.�?�H kyyR- eRVX

6QB M2bb2 +QMi2tiQ [m2 � `2iQK�/� /Q T2M@
b�K2MiQ F�MiB�MQ ;�M?Qm 2bT�ÏQ M� /Bb+mbb½Q
�+�/āKB+�X � +QMDmMim`� BMi2`M�+BQM�H /Q bû+mHQ
ss BM/B+�p� mK� M2+2bbB/�/2 H�i2Mi2 i�MiQ /2
+QKT`22M/2` K�M2B`�b K�Bb T�+ő}+�b /2 `2bQHmÏ½Q
/2 +QM~BiQb- +QKQ /2 b2 /2#�i2` bQ#`2 � �mbāM+B�
/2 +QM~BiQb �`K�/Qb 2Mi`2 1bi�/Qb /2KQ+`�iB+Qb
U�`�ȹDQ 2 aBHp� kyR9VX �bbBK- M� /û+�/� /2 RN3y-
+QK � `2~2t½Q bQ#`2 � TQHőiB+� BMi2`M�+BQM�H- û
2H�#Q`�/� mK� p2`i2Mi2 i2Ʀ`B+� +QM?2+B/� +QKQ
h2Q`B� /� S�x .2KQ+`�iB+� UhS.VX � h2Q`B� 7QB
i`�i�/�- BMB+B�HK2Mi2- TQ` JB+?�2H .QvH2 URN3jV-

RX 1tBbi2 mK� p�bi� HBi2`�im`� � `2bT2BiQ /� GB;� /�b L�ÏǤ2b-
bm� +`B�Ï½Q- 7`�+�bbQb 2 +`őiB+�b +�mb�BbXSQ`ûK-Q T`2b2Mi2 2b@
im/Q- � }K /2 M½Q �#`B` mK� 72+mM/� /BbT2`b½Q � `2bT2BiQ /�
bm� T`QTQbi�- M½Q b2 /2#`mÏ�`� � bQ#`2 2bi� BMbiBimBÏ½QX

�Q �}`K�` [m2 2tBbi2K /B72`2MÏ�b 2Mi`2 �b bQ@
+B2/�/2b /2KQ+`�iB+�b 2 M½Q /2KQ+`�iB+�bX .QvH2
URN3jV b2 T`QTƬb � `22t�KBM�` Qb �`;mK2MiQb
i`�/B+BQM�Bb HB#2`�Bb- [m2 �}`K�K [m2 ;Qp2`MQb
7mM/�K2Mi�/Qb MQ `2bT2BiQ /�b HB#2`/�/2b BM/B@
pB/m�Bb 2t2`+Bi�K +QMbi`�M;BK2MiQb 2 i2K BM@
i2MÏǤ2b T�+ő}+�b M�b bm�b �ÏǤ2b /2 TQHőiB+� 2t@
i2`M� UL�p�`B kyRjVX 1bi2 û Q �bbmMiQ [m2 b2`�
i`�i�/Q MQ T`ƦtBKQ iƦTB+QX

j �b `2~2tǤ2b /2 JB+?�2H .QvH2 bQ#`2
� T�x /2KQ+`�iB+�
P i`�#�H?Q /2 .QvH2 URN3jV T�`iBm /� Q#b2`p�Ï½Q
/Qb 2bim/Qb /Q }HƦbQ7Q .�pB/ aBM;2` MQ T`QD2iQ
ǳ*Q``2H�iQb /� :m2``�Ǵ- MQ [m�H 7QB ;2`�/� mK�
HBbi� /2 ;m2``�b /2b/2 R3Re �iû RN98 UL�p�`B kyRjVX
�M�HBb�M/Q 2bb� HBbi�- .QvH2 URN3eV bm;2`Bm [m2
Qb 1bi�/Qb HB#2`�Bb T`�iB+�K2Mi2 M½Q i`�p�`�K
;m2``�b +QK Qmi`Qb 1bi�/Qb HB#2`�Bb- 2t+2iQ TQ`
/QBb +�bQb- MQb [m�Bb mK /Qb 1bi�/Qb ?�pB� `2@
+2Mi2K2Mi2 b2 iQ`M�/Q mK 1bi�/Q HB#2`�HX SQ`@
i�MiQ- 7�x@b2 M2+2bb�`BQ �T`Q7mM/�` Qb 2bim/Qb /2
.QvH2 URN3j- RN3eV T�`� [m2 b2D� TQbbőp2H +QK@
T`22M/2` Qb T`BM+őTBQb #�bBH�`2b /� h2Q`B� /� S�x
.2KQ+`�iB+�X a2;mM/Q Q �miQ` bmT`�+Bi�/Q- M½Q
?� mK� /2b+`BÏ½Q /Q;K�iB+� /Q [m2 û Q HB#2`@
�HBbKQ U.QvH2 RN3eVX 1Mi½Q- TQ/2K b2` +QMbB/@
2`�/Qb +QKQ HB#2`�Bb Qb T`BM+őTBQb- BMbiBimBÏǤ2b 2
+�`�+i2`őbiB+�b +QKQ HB#2`/�/2b BM/BpB/m�Bb- T�`@
iB+BT�Ï½Q TQHőiB+�- T`QT`B2/�/2 T`Bp�/�- B;m�H/�/2
2 QTQ`imMB/�/2b- Qb [m�Bb [m�b2 iQ/Qb Qb 1bi�@
/Qb HB#2`�Bb +QKT�`iBH?�K U.QvH2 RN3eVX .2bb�
K�M2B`�- TQ` T�`iBH?�`2K T`BM+őTBQb- p�HQ`2b 2 BM@
biBimBÏǤ2b b2K2H?�Mi2b- i�Bb 1bi�/Qb- /BiQb HB#2`�Bb-
i2M/2K � ;m2``2�` K2MQb 2Mi`2 bB- 7Q`K�M/Q mK�
ǳT�x b2T�`�/�Ǵ- Qm b2D�- mK� T�x bQK2Mi2 2Mi`2
Qb 1bi�/Qb HB#2`�Bb U.QvH2 RN3eVX 1bb2 b2`B� Q
�`;mK2MiQ T�`� 2tTHB+�` � �mbāM+B� /2 ;m2``�b
2Mi`2 1bi�/Qb HB#2`�BbX *QMim/Q- BKTQ`i� /2bi�+�`
[m2- 2K#Q`� .QvH2 URN3eV 2Mi2M/� Qb 1bi�/Qb HB#@
2`�Bb +QKQ /B72`2Mi2b- T�+ő}+Qb- BbbQ M½Q bB;MB}+�
[m2 M½Q TQ/2K B` ¨ ;m2``�X L� p2`/�/2- Q +QK@
TQ`i�K2MiQ /2bb2b 1bi�/Qb HB#2`�Bb b2`� T�`2+B/Q
[m�M/Q 2K 7�+2 ¨ ;m2``�- Q [m2 M½Q bB;MB}+� /Bx2`
[m2 Q HB#2`�HBbKQ 2M+QMi`Qm mK� bQHmÏ½Q T�`�
[m2bi½Q ;m2``�fT�x- K�b [m2- 2Mi`2 Qb 1bi�/Qb
HB#2`�Bb- 2tBbi2 mK� Q`/2K T�+ő}+� U.QvH2 RN3eVX
a½Q �b b2K2H?�MÏ�b 2Mi`2 bB 2 �b /B72`2MÏ�b 2K
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`2H�Ï½Q �Qb 1bi�/Qb M½Q HB#2`�Bb- �b [m�Bb b½Q
M½Q �`#Bi`�`B�b- 2M`�Bx�/�b M�b /B72`2Mi2b +QM@
+2TÏǤ2b /2 1bi�/Q 2 /2 b2mb BM/Bpő/mQb- [m2 Qb
iQ`M�K K2MQb T`QT2MbQb ¨ ;m2``� U.QvH2 RN3eVX
h�Bb /B72`2MÏ�b TQ/2K b2` i`�#�H?�/�b � T�`iB`
/2 i`āb pBbǤ2b HB#2`�Bb i`�/B+BQM�Bb- B/2MiB}+�/�b
TQ` .QvH2 URN3eV T�`� +?2;�`@b2 ¨ +QM+2TÏ½Q /�
h.S, � pBb½Q /2 CQb2T? a+?mKT2i2`- � /2 LB+QH�m
J�[mB�p2H 2 � /2 AKK�Mm2H E�MiX a2;mM/Q .QvH2
URN3eV- a+?mKT2i2` URN88 �Tm/ .QvH2 RN3e- RR8kV
�}`K�p� [m2 Q T�+B}bKQ HB#2`�H û bmbi2Mi�/Q +QK
�`;mK2MiQb `2H�+BQM�/Qb �Qb 272BiQb T�+ő}+Qb /�b
BMbiBimBÏǤ2b 2 T`BM+őTBQb HB#2`�BbX P �`;mK2MiQ û
[m2 � BMi2`�Ï½Q 2Mi`2 Qb 7�iQ`2b +�TBi�HBbKQ 2
/2KQ+`�+B� b2`B�K Qb 7mM/�K2MiQb /Q T�+B}bKQ
HB#2`�H 2- 2p2Mim�HK2Mi2- Q BKT2`B�HBbKQ B`B� /2@
b�T�`2+2` +QK Q /2b2MpQHpBK2MiQ /�[m2H2b /QBb
7�iQ`2b- [m2 /2p2K b2` T`QTmHbQ`2b /� T�xX a+?mK@
T2i2` URN88 �Tm/ .QvH2 RN3e- RR8kV `2/2}M2 BKT2@
`B�HBbKQ +QKQ ǳ� /BbTQbBÏ½Q /2 mK 1bi�/Q b2K
Q#D2iBpQ T�`� mK� 7Q`Ï�/� 2tT�Mb½Q BHBKBi�/�ǴX
1t+Hmő/Qb Qb BKT2`B�HBbKQb /2 7�+?�/� 2 Qb /2@
72MbBpQb- Q BKT2`B�HBbKQ KQ/2`MQ i2`B� `2bmHi�/Q
/2 ?�#BiQb KQM�`[mB+Qb /2 ;m2``�- /2 BMbiBMiQb
+QM~BimQbQb UM�im`2x� T`BKBiBp�V 2 /� 2tTQ`i�Ï½Q
MQ KQMQTQHBbKQ- +�`�+i2`őbiB+Q /�b KQM�`[mB�b
�#bQHmiBbi�b [m2 /2T2M/B�K /�b i�`B7�b T�`� K�M@
i2` � +QKT2iBÏ½Q BMi2`M�+BQM�H U.QvH2 RN3eVX �HûK
/BbbQ- � 2pQHmÏ½Q /� /2KQ+`�+B� 2 /Q +�TBi�HBbKQ
Ĝ 2 � BMi2`�Ï½Q 2Mi`2 2H2b Ĝ T`Q/mxB`B� /BbTQbBÏǤ2b
+QMi`�`B�b ¨ ;m2``�- BM~m2M+B�M/Q Qb BM/Bpő/mQb
� b2`2K K�Bb `�+BQM�Bb- BM/BpB/m�HBx�/Qb 2 /2@
KQ+`�iBx�/QbX �T2M�b �[m2H2b [m2 Hm+`�K +QK �b
;m2``�b i2`B�K BMi2`2bb2 M2H�b- 2 M2M?mK� /2KQ+@
`�+B� T2`bm�/B`B� BMi2`2bb2b /2 mK� KBMQ`B� Qm
iQH2`�`B� Qb +mbiQb /Q BKT2`B�HBbKQ U.QvH2 RN3eVX
LQ 2Mi�MiQ- � +`őiB+� /2 .QvH2 URN3eV �Q �`;m@
K2MiQ b+?mKT2i2`B�MQ û [m2 � /Bb+`2T�M+B� 2Mi`2
� ?BbiƦ`B� /�b ;m2``�b /Qb T�őb2b HB#2`�Bb 2 �b
2tT2+i�iBp�b T�+ő}+�b /2 a+?mKT2i2` `2bb�Hi� Q
b2m KQMBbKQ K�i2`B�H 2 � B/2B� /2 ?QKQ;2M2Bx�@
Ï½Q /� pB/� TQHőiB+� /Qb BM/Bpő/mQb 2 /Q KmM/Q
TQHőiB+Q- b2M/Q [m2 Qmi`�b 7Q`K�ÏǤ2b /2 1bi�/Qb
�+�#�K TQ` M½Q �T�`2+2` M� �M�HBb2X 1bb2b T`2bbm@
TQbiQb- 2Mi½Q- M½Q TQ/2`B�K 2tTHB+�` � �mbāM+B�
/2 ;m2``�b 2Mi`2 T�őb2b HB#2`�BbX S�bb�M/Q T�`�
� �M�HBb2 /� pBb½Q /2 J�[mB�p2H- .QvH2 URN3eV
2tTHB+� [m2 � /2}MBÏ½Q K�[mB�p2HB�M� +H�bbB+� û
mK� `2Tm#HB+� KBbi� @ M½Q û mK� /2KQ+`�+B�- TQBb

2bi� `�TB/�K2Mi2 b2 i`�Mb7Q`K� 2K iB`�MB�- K�b
û +�`�+i2`Bx�/� TQ` B;m�H/�/2 bQ+B�H- HB#2`/�/2b
BM/BpB/m�Bb 2 T�`iB+BT�Ï½Q TQHőiB+�X � `2Tȹ#HB+�-
T�`� J�[mB�p2H- M½Q b2`B� T�+B}bi�- K�b b2`B� �
K2H?Q` 7Q`K� T�`� � 2tT�Mb½Q BKT2`B�HBbi� 2 T�`�
;�`�MiB` � bQ#`2pBpāM+B� /Q 1bi�/Q U.QvH2 RN3eVX
.2 �+Q`/Q +QK J�[mB�p2H URN8y �Tm/ .QvH2 RN3e-
RR88V- Qb BM/Bpő/mQb- 2K ;2`�H- �TQB�K mK� 2t@
T�Mb½Q BKT2`B�H- TQ` ?�p2` mK� i2M/āM+B� M�i@
m`�H � #mb+�` Q +QMi`QH2 Qm 2pBi�` b2` Q#D2iQ /2
QT`2bb½QX lK� p2x [m2 Qmi`Qb 1bi�/Qb- +2`i�@
K2Mi2- iāK Q#D2iBpQb bBKBH�`2b- � `2Tȹ#HB+� /2p2 b2
T`2T�`�` T�`� � 2tT�Mb½Q U.QvH2 RN3eVX 1tBbiB`B�-
�BM/�- mK� +QMbBbiāM+B� /2 2pB/āM+B�b ?BbiƦ`B+�b
T�`� 7mM/�K2Mi�` Q BKT2`B�HBbKQ HB#2`�H +QKQ-
TQ` 2t2KTHQ- � _QK� /2 J�[mB�p2H 2 � �i?2M�b
/2 hm+ő/B/2bX 1Mi`2i�MiQ- .QvH2 URN3eV +QMbB/2`�
BM�/2[m�/Q Q �`;mK2MiQ /2 J�[mB�p2H- TQBb M½Q
+QM+Q`/� +QK �b `2Tȹ#HB+�b KBbi�b- +mD�b [m�Bb-
b½Q +QMi`QH�/�b T2H� TQTmH�Ï½Q KQ/2`M� 2 TQ/2
bQ#`2TQ` � �;`2bbBpB/�/2 /�b 2HBi2bX LQ 2Mi2M/B@
K2MiQ /2 .QvH2 URN3eV- Q HB#2`�HBbKQ KQ/2`MQ
+�``2;� /QBb H2;�/Qb [m2 M½Q TQ/2K b2` �M�H@
Bb�/Qb b2T�`�/�K2Mi2- TQ`[m2 �72i�K Qb 1bi�/Qb
HB#2`�Bb /2 K�M2B`� bBKmHi�M2�, RV � T�+B}+B/�/2
/�b `2H�ÏǤ2b 2ti2`M�b 2Mi`2 Qb 1bi�/Qb HB#2`�Bbc
2 kV � BKT`m/āM+B�X �b `2H�ÏǤ2b 2ti2`M�b 2Mi`2
1bi�/Qb HB#2`�Bb b2 KQbi`�K K�Bb T�+ő}+�b- Q
[m2 û +Q``Q#Q`�/Q T2HQ /Bb+m`bQ /Q S`2bB/2Mi2
/Qb 1l� _QM�H/ _2�;�M, ǳQb 1bi�/Qb 2t2`+2K
+QMi2MÏǤ2b T�+ő}+�b 2 mK� T�x b2T�`�/� 2tBbi2
2Mi`2 2H2bǴ URN3k �Tm/ .QvH2 RN3e- RR8eVX L2bb2
TQMiQ- �b ?BTƦi2b2b /Qb T�+B}bi�b HB#2`�Bb /2 [m2
�b /2KQ+`�+B�b b½Q K�Bb T�+ő}+�b [m2 1bi�/Qb
M½Q /2KQ+`�iB+Qb b2 +QM}`K�KX � T�x b2T�`�/�
û 2t2KTHB}+�/� T2H� P`;�MBx�Ï½Q /Q h`�i�/Q /Q
�iH�MiB+Q LQ`i2 UPh�LVk- TQ` 2t2KTHQ- b2M/Q
[m2- ¨ K2/B/� [m2 Q+Q``2 Q +`2b+BK2MiQ /Q MȹK2`Q
/2 1bi�/Qb HB#2`�Bb- �MmM+B�@b2 � TQbbB#BHB/�/2 /2
mK� T�x ;HQ#�H U.QvH2 RN3eVX

P b2;mM/Q H2;�/Q û � BKT`m/āM+B�X Pb 1bi�@
/Qb HB#2`�Bb }x2`�K KmBi�b ;m2``�b +QK 1bi�/Qb
M½Q HB#2`�Bb- Q [m2 û 2tTHB+�/Q TQ` .QvH2 URN3eV
T2HQ �`;mK2MiQ /2 [m2 � ;m2``� û +�mb�/� TQ`
/2b2Mi2M/BK2MiQb- 2``Qb /2 +�H+mHQ 2 T2H� 7�Hi�

kX � P`;�MBx�Ï½Q /Q �iH�MiB+Q LQ`i2 û mK� �HB�MÏ� /2 T�őb2b
/� 1m`QT� 2 �Kû`B+� /Q LQ`i2- bQ# Q h`�i�/Q /2 q�b?BM;iQM-
T�`� � +QMbmHi� 2 +QQT2`�Ï½Q 2K /272b� 2 b2;m`�MÏ�- 2 ¨ `2�HBx�@
Ï½Q /2 QT2`�ÏǤ2b TQHőiB+�b 2 KBHBi�`2bX
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/2 +QM}�MÏ� 2Mi`2 Qb 1bi�/QbX JmBi�b /2bi�b
;m2``�b iāK bB/Q /272MbBp�b- Qm b2D�- T`m/2Mi2b
TQ` M2+2bbB/�/2c TQ` 2t2KTHQ- 1bi�/Qb HB#2`�Bb
+QKQ � 6`�MÏ�- Qb 1bi�/Qb lMB/Qb 2 � AM;H�i2``�
T2`bm�/B`�K ;m2``�b 2tT�MbBQMBbi�b U.QvH2 RN3eVX
.2 �+Q`/Q +QK .QvH2 URN3eV- �b i2Q`B�b `2�HBbi�b 2
K�`tBbi�b M½Q 2tTHB+�K �/2[m�/�K2Mi2 2bi2b /QBb
H2;�/Qb i½Q #2K [m�MiQ 2tTHB+�K Qb T2`őQ/Qb /2
2bi�#BHB/�/2 /Q bBbi2K� BMi2`M�+BQM�Hc M2K � B/2B�
/2 #�H�MÏ� /2 TQ/2`- M2K /� ?2;2KQMB� BMi2`@
M�+BQM�H 2tTHB+�K � T�x b2T�`�/� K�MiB/� T2HQb
1bi�/Qb HB#2`�Bb TQ` +2`+� /2 [m�b2 /QBb bû+mHQbX
SQ` Qmi`Q H�/Q- � i2Q`B� F�MiB�M� /Q BMi2`M�+BQM�H@
BbKQ HB#2`�H �mtBHB� MQ 2Mi2M/BK2MiQ /2bi2b /QBb
H2;�/Qb- i`�Mb#Q`/�M/Q bm� BKTQ`i�M+B� T�`� mK�
i2Q`B� /2 TQHőiB+� BMi2`M�+BQM�H �M�HőiB+�X S�`�
�HûK /BbbQ- .QvH2 URN3eV /272M/2 [m2 E�Mi 2MbBM�
K2iQ/QHQ;B+�K2Mi2 [m2 M½Q û TQbbőp2H �M�HBb�` Q
bBbi2K� /2 `2H�ÏǤ2b 2Mi`2 1bi�/Qb 2 �b p�`B�Mi2b
+QKTQ`i�K2Mi�Bb b2T�`�/�K2Mi2X 1 �`;mK2Mi�-
T�`� 7mM/�K2Mi�` � hS.- [m2 � T�x T2`T2im�
b2`� ;�`�MiB/� ¨ K2/B/� [m2 � �+2Bi�Ï½Q /2 i`āb
�`iB;Qb /2}MB/Q`2b U+QM/BÏǤ2bV /� T�x 7Q` 2biBT@
mH�/� T2H�b M�ÏǤ2b 2K mK i`�i�/Q K2i�7Ʀ`B+Q
U.QvH2 RN3eVX P T`BK2B`Q �`iB;Q /2}MB/Q` `2[m2`
[m2 Qb 1bi�/Qb 2bi�#2H2Ï�K mK� +QMbiBimBÏ½Q +BpBH
/2 mK 1bi�/Q `2Tm#HB+�MQ jX �b `2Tȹ#HB+�b B`B�K-
T`Q;`2bbBp�K2Mi2- 2bi�#2H2+2` � T�x 2Mi`2 bB- T2@
HQb K2BQb /� 72/2`�Ï½Q T�+ő}+�c 2M[m�MiQ BbbQ-
iQ/Qb Qb BM/Bpő/mQb 2tT2`BK2Mi�`B�K Qb /B`2BiQb
`2Tm#HB+�MQb 2 � ;�`�MiB� /2 mK� T�x ;HQ#�H
2 Dmbi� U.QvH2 RN3eVX L2bb2 b2MiB/Q- Q b2;mM/Q
�`iB;Q 2bi� #�b2�/Q MQ /B`2BiQ /�b ;2Mi2b- bQ#`2
mK 72/2`�HBbKQ /2 1bi�/Qb HBp`2bX L2bb2 TQMiQ-
/2bi�+�@b2 Q T`BM+őTBQ /� bQ#2`�MB� /2 1bi�/Q-
[m2 /2+B/2K T�`iB+BT�` /2 mK� 2bTû+B2 /2 HB;�
/2 TQpQb- 2 M½Q /2 mK 1bi�/Q [m2 +QKTQ`i2
p�`BQb TQpQb /BbiBMiQb- BMi2`HB;�/Qb TQ` mK +QM@
i`�iQ KȹimQ- TQ`ûK M½Q BMbiBim+BQM�HBx�/Q U.QvH2
RN3eVX 1- TQ` }K- Q i2`+2B`Q �`iB;Q 2bi�#2H2+2
mK /B`2BiQ +QbKQTQHBi� HBKBi�/Q ¨b +QM/BÏǤ2b /�
?QbTBi�HB/�/2 mMBp2`b�HX 1bb2 /B`2BiQ M½Q bB;MB}+�
� Q#`B;�iQ`B2/�/2 2K +2/2` �Qb 2bi`�M;2B`Qb /B@
`2BiQb /2 +B/�/�MB� Qm T2`K�MāM+B�- K�b- bBK-
QTQ`imMBx�` Q �+2bbQ ¨ i`Q+� /2 #2Mb 2 B/2B�b b2K
BKTQbBÏ½Q- TQbbB#BHBi�M/Q Q +QKû`+BQ bQ# mK �iQ

jX S�`� E�Mi- mK� `2Tȹ#HB+� bB;MB}+� mK� bQ+B2/�/2 TQHőiB+�
[m2 i2M?� bQHm+BQM�/Q T`Q#H2K�b /2 �miQMQKB� KQ`�H- BM/BpB/@
m�HBbKQ 2 Q`/2K bQ+B�H U.QvH2 R3NeVX

pQHmMi�`BQ M�b +QMbiBimBÏǤ2b HB#2`�Bb U.QvH2 RN3eVX
L2bb� T2`bT2+iBp�- .QvH2 URN3eV +QM+HmB [m2 Q
HB#2`�HBbKQ i2K T`Q/mxB/Q +QQT2`�Ï½Q- /2 K�M2B`�
[m2 ǳQb 1bi�/Qb +QMbiBim+BQM�HK2Mi2 HB#2`�Bb M½Q
b2 2M;�D2K 2K ;m2``�b mMb +QK Qb Qmi`QbǴ U.QvH2
RN3e- RRekV- +mM?�M/Q � B/2B� /� hS.X GQ;Q- ¨b
i`āb +QM/BÏǤ2b T�`� � T�x T2`Tûim� 2bi�#2H2+B/�b
TQ` E�Mi @ +QMbiBimBÏǤ2b `2Tm#HB+�M�b- �``�MDQb /2
b2;m`�MÏ� +QH2iBp� 2 ?QbTBi�HB/�/2 +őpB+� @ .QvH2
URN3eV �/B+BQM� K�Bb mK�, Q HBp`2 +QKû`+BQX LQ
/2+Q``2` /Qb /2#�i2b �+�/āKB+Qb � `2bT2BiQ /�
hS.- i�K#ûK b2 #mb+Qm mK� `27Q`KmH�Ï½Q /�
i2Q`B� HB#2`�HX P HB#2`�HBbKQ 2M;HQ#� � pBb½Q /2
[m2 �b `2H�ÏǤ2b 2Mi`2 Q 1bi�/Q 2 � bQ+B2/�/2 2
�b `2H�ÏǤ2b /QKûbiB+�b 2 i`�MbM�+BQM�Bb iāK BK@
T�+iQ 7mM/�K2Mi�H MQ +QKTQ`i�K2MiQ /Qb 1bi�@
/Qb M� TQHőiB+� KmM/B�HX A/2B�b bQ+B�Bb- BMi2`2bb2b
2 BMbiBimBÏǤ2b BM~m2M+B�K MQ +QKTQ`i�K2MiQ /Qb
1bi�/Qb- KQH/�M/Q �b T`272`āM+B�b 2bi�i�Bb- Qm
b2D�- T`QTƦbBiQb bQ+B�Bb 7mM/�K2Mi�Bb T2`K2B�K
�b #�b2b /� 7Q`KmH�Ï½Q 2bi`�iû;B+� /Qb ;Qp2`MQbX
S�`� Qb HB#2`�Bb- � +QM};m`�Ï½Q /�b T`272`āM+B�b
/Q 1bi�/Q û K�Bb BKTQ`i�Mi2 /Q [m2 � +QM};@
m`�Ï½Q /�b +�T�+B/�/2b K�i2`B�Bb UT�`� Qb `2�H@
Bbi�bV 2 /Q [m2 � K�Mmi2MÏ½Q /� BM7Q`K�Ï½Q 2
/�b BMbiBimBÏǤ2b UT�`� Qb BMbiBim+BQM�HBbi�bV- T�`� �
/2}MBÏ½Q /� TQHőiB+� KmM/B�H 2 Q +QKTQ`i�K2MiQ
/Qb 1bi�/Qb UJQ`�p+bBF RNNdVX �b ?BTƦi2b2b HB#@
2`�Bb /2b2KT2M?�K mK T�T2H +�/� p2x K�Bb +2M@
i`�H M�b _2H�ÏǤ2b AMi2`M�+BQM�BbX AM+Hm2K 2tTHB@
+�ÏǤ2b [m2 2pB/2M+B�K mK� BKTQ`i�M+B� +�mb�H
/�b `2H�ÏǤ2b 1bi�/Q@bQ+B2/�/2 b2M/Q mK 2H2K2MiQ
U`2V7Q`KmH�/Q` /2 BMbiBimBÏǤ2b M�+BQM�Bb- +QKQ-
TQ` 2t2KTHQ- � T�x /2KQ+`�iB+�- Qm �i`�pûb /�
BMi2`/2T2M/āM+B� 2+QMƬKB+� 2 B/2B�b bQ#`2 T`Q@
pBb½Q TQHőiB+� 2 bQ+BQ2+QMƬKB+� /2 #2Mb Tȹ#HB+Qb
UJQ`�p+bBF RNNdVX 1 �iBM;2K /Bp2`bQb /QKőMBQb,
Q HB#2`�HBbKQ B/2�+BQM�H b�HB2Mi� Q BKT�+iQ MQ
+QKTQ`i�K2MiQ /2 +QM~BiQ /Qb 1bi�/Qb 2 � +QK@
T�iB#BHB/�/2 +QK p�HQ`2b Qm B/2MiB/�/2b bQ+B�Bb
+QH2iBp�b `2H�+BQM�/�b ¨ T`QpBb½Q /2 #2Mb Tȹ#HB@
+Qbc Q HB#2`�HBbKQ +QK2`+B�H b�HB2Mi� Q BKT�+iQ
bQ#`2 Q +QKTQ`i�K2MiQ /Qb 1bi�/Qb MQb ;�M?Qb 2
T2`/�b T�`� Qb BM/Bpő/mQb 2 ;`mTQb /� bQ+B2/�/2
+QK Q BMi2`+�K#BQ 2+QMƬKB+Q i`�MbM�+BQM�Hc 2
Q HB#2`�HBbKQ `2Tm#HB+�MQ b�HB2Mi� Q BKT�+iQ MQ
+QKTQ`i�K2MiQ /Qb 1bi�/Qb +QK /B72`2Mi2b 7Q`@
K�b /2 `2T`2b2Mi�Ï½Q M�+BQM�H UJQ`�p+bBF RNNdVX
JB+?�2H .QvH2 7QB TBQM2B`Q 2K �M�HBb�` � ǳT�x
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/2KQ+`�iB+�Ǵ- Q#b2`p�M/Q [m2 � i2Q`B� HB#2`�H-
/B72`2Mi2 /2 Qmi`�b- +�`2+B� /2 mK� 7mM/�K2M@
i�Ï½Q +QMp2M+BQM�H [m2 � /Bbi�M+B�bb2 /� BK�;2K
/2 B/2�HBbi� 2 � 2H2p�bb2 �Q +QM+2BiQ /2 i2Q`B�X *QM@
7Q`K2 JQ`�p+bBF URNNdV- �miQ`2b bBKT�iBx�Mi2b
+QKQ J�`F w�+?2` 2 _B+?�`/ J�ii?2r D� �}`@
K�`�K [m2 Q HB#2`�HBbKQ /2p2`B� b2` +QMbB/2`�/Q
mK� �#Q`/�;2K 2 M½Q mK� i2Q`B�X 1Mi`2i�MiQ- û
JQ`�p+bBF URNNdV [m2 `27Q`KmH� � i2Q`B� HB#2`�H
M�b _2H�ÏǤ2b AMi2`M�+BQM�Bb- +QK Q Q#D2iBpQ /2
iB`�` Q `ƦimHQ /2 miƦTB+� 2 2bi�#2H2+ā@H� +QKQ
mK +�KBM?Q �T`QT`B�/Q T�`� 2bim/Qb 2KTő`B+Qb
/2 TQHőiB+� BMi2`M�+BQM�H M�b +BāM+B�b bQ+B�BbX 1bb2
�miQ` �`;mK2Mi� [m2 Qb 1bi�/Qb �;2K /2 K�M2B`�
BMbi`mK2Mi�H 2 BM~m2M+B�/Qb T2H�b B/2B�b bQ+B�Bb-
BMi2`2bb2b 2 BMbiBimBÏǤ2b- T�`� �H+�MÏ�` Qb b2mb
Q#D2iBpQb UJQ`�p+bBF RNNdVX *QM7Q`K2 � i2Q`B�
HB#2`�H �}`K�- �b T`272`āM+B�b /Qb 1bi�/Qb b½Q
KQH/�/�b TQ` p�`B�p2Bb 2M/Ʀ;2M�b �Q 1bi�/QX S�`�
JQ`�p+bBF URNNdV- 2bb2 +QMDmMiQ /2 p�`B�p2Bb /2@
p2`B� b2` T`BQ`B/�/2 M�b �M�HBb2b /Qb i2Ʀ`B+Qb /2
`2H�ÏǤ2b BMi2`M�+BQM�Bb- TQBb � T`272`āM+B� bQ+B�H-
TQ` 2t2KTHQ- /2HBKBi�`� � T`272`āM+B� /Qb 1bi�/Qb
[m2 b2`� `2~2iB/� M� TQHőiB+� 2ti2`M� UJQ`�p+bBF
RNNdVX 1H2 2Mi2M/2 [m2 �b i`āb p�`B�p2Bb HB#2`�Bb
[m2 �mtBHB�K M� 2tTHB+�Ï½Q /� +QKTQbBÏ½Q /2bb�
T`272`āM+B� b½Q, � B/2MiB/�/2 2 �b H2;őiBK�b Q`@
/2Mb bQ+B�Bb- Q +�KTQ /2 BMi2`2bb2- Q HB#2`�HBbKQ
+QK2`+B�H- 2 � 2bi`mim`� BMbiBim+BQM�H `2bTQMb�p2H
T2H� `2T`2b2Mi�Ï½Q TQHőiB+� /QKûbiB+�- M2bi2 +�bQ-
HB#2`�HBbKQ `2Tm#HB+�MQX SQ` }K- /2 �+Q`/Q +QK
Q �`;mK2MiQ HB#2`�H- Qb 1bi�/Qb HB#2`�Bb i2M/2K
� +QM}�` mMb MQb Qmi`Qb 2 2bT2`�K `2bQHp2` b2mb
+QM~BiQb TQ` K2BQ /2 /Bb+mbbǤ2b ?�`KQMBQb�bX �
K2bK� K2/B/� b2`p2 T�`� M½Q +QM}�` 2K 1bi�/Qb
M½Q HB#2`�BbX Pb 1bi�/Qb [m2 M½Q b½Q T2`+2#B/Qb
+QKQ HB#2`�Bb /2KQ+`�iB+Qb b½Q pBbiQb +QK bmb@
T2Bi� 2- TQ` p2x2b- �+`2/Bi�K [m2 Qb BMi2`2bb2b
M�+BQM�Bb `2[m2`2K � ;m2``�X SQ` +�mb� /BbbQ-
b2;mM/Q G2pv URN3NV- û TQbbőp2H bm;2`B` [m2 �b
/2KQ+`�+B�b `�`�K2Mi2 2Mi`�K 2K ;m2``� 2Mi`2 bB-
2 BbbQ b2`B� Q K�Bb T2`iQ [m2 b2 i2K /2 mK� H2B 2K@
Tő`B+� T�`� Q +�KTQ /�b _2H�ÏǤ2b AMi2`M�+BQM�BbX
lK /Qb �`;mK2MiQb /� B/2QHQ;B� HB#2`�H BM/B+� [m2
ǳB/2QHQ;B+�K2Mi2- Qb HB#2`�Bb +QM}�K M�[m2H2b 1b@
i�/Qb +QMbB/2`�/Qb /2KQ+`�+B�b HB#2`�Bb T�`+2B`�b
2 M½Q 2Mt2`;�K KQiBpQb T�`� 2Mi`�` 2K +QM~BiQ
+QK 2H2bǴ UPr2M RNN9- RyjVX 1bb� [m2bi½Q b2`�
�#Q`/�/� M� b2bb½Q b2;mBMi2- [m2 �T`2b2Mi� �b

T`BM+BT�Bb +`őiB+�b ¨ i2Q`B� /� T�x /2KQ+`�iB+�X

9 *QMbB/2`�ÏǤ2b T`2HBKBM�`2b bQ#`2 Qb
HBKBi2b /� h2Q`B� /� S�x .2KQ+`�iB+�
� T`BM+őTBQ- �b T`BM+BT�Bb +`őiB+�b 2K `2H�Ï½Q ¨
hS. 2bi½Q +2Mi`�/�b M�b BMbiBimBÏǤ2b HB#2`�Bb 2 M�
B/2QHQ;B� HB#2`�HX �b BMbiBimBÏǤ2b HB#2`�Bb BM+Hm2K
+QM+2bb½Q /2 1bi�/Qb HB#2`�Bb 2 � M2+2bbB/�/2 /2
�bb2;m`�` bmTQ`i2 TQTmH�`- � /BpBb½Q /2 TQ/2`2b
MQb 1bi�/Qb /2KQ+`�iB+Qb 2 Qb +B+HQb 2H2BiQ`�Bb [m2
7�x2K �b HB/2`�MÏ�b HB#2`�Bb b2`2K K�Bb +�mi2HQb�b
2 2pBi�`2K `Bb+QbX 1Mi`2i�MiQ- �b BMbiBimBÏǤ2b b½Q
+`B�/�b T2HQb 1bi�/Qb 2 � bm� 7mM+BQM�HB/�/2 2bi�
T�mi�/� MQb BMi2`2bb2b i`�/B+BQM�BbX � +`őiB+� b2
2bi2M/2 �Q �T�`�iQ +QMbiBimiBpQ /Qb ;Qp2`MQb MQb
1bi�/Qb- ¨ /BpBb½Q /2 TQ/2`2b 2 �Q 2bi�#2H2+BK2MiQ
/Qb KQ/2HQb `2Tm#HB+�MQb U�`�ȹDQ 2 aBHp� kyR9VX
aQ#`2 � B/2QHQ;B� HB#2`�H- _mbb2i �`;mK2Mi� URNNjV
[m2 � +mHim`� /2KQ+`�iB+� �72i� +QKQ Qb Hő/2`2b
`2bQHp2K b2mb +QM~BiQbX Pb Hő/2`2b /2KQ+`�iB+Qb
2bi½Q �+QbimK�/Qb � M2;Q+B�` 2 � b2 bm#K2i2`2K
�b T2`/�b 2 ;�M?Qb /�b M2;Q+B�ÏǤ2b- 2Mi½Q- �b
/2KQ+`�+B�b �T2M�b 2bi½Q T`QT2Mb�b ¨ T�x [m�M/Q
�b MQ`K�b bQ+B�Bb 2 � +mHim`� /2KQ+`�iB+� 2bi½Q
bQHB/B}+�/�bX .� K2bK� 7Q`K�- JQmbb2m Ukyyy
�Tm/ �MiB+ 2 oH�?Q2+ kyRj- 8dV 2Mi2M/2 [m2
Q /2b2MpQHpBK2MiQ Q`B2Mi�/Q T2HQ K2`+�/Q +`B�
MQ`K�b 2 p�HQ`2b [m2 TQ/2K 2tTHB+�` i�MiQ �
/2KQ+`�+B� [m�MiQ � T�xX Zm�M/Q 2bb�b /2KQ+@
`�+B�b +QKT�`iBH?�K /2 BMi2`2bb2b TQHőiB+Qb +Q@
KmMb- �b /BbTmi�b 2Mi`2 bB b½Q K2MQb +�T�x2b
/2 Q+Q``2`- TQBb T2`+2#2K [m2 Qb BMi2`2bb2b 2K
HQM;Q T`�xQ b½Q bmT2`BQ`2b ¨ TQHőiB+� /2 TQ/2`X
J�b b2 �b /2KQ+`�+B�b M½Q TQbbm2K Qb K2bKQb
BMi2`2bb2b TQHőiB+Qb Qm 2+QMƬKB+Qb- 2Mi½Q � TQHőiB+�
/2 TQ/2` 2 Q �H+�M+2 /Qb Q#D2iBpQb b2`½Q bmT2`BQ`2b
¨ K�Mmi2MÏ½Q /� T�x- K2bKQ 2Mi`2 /2KQ+`�+B�bX
C� /2 �+Q`/Q +QK Ab?@a?�HQK Ukyyd �Tm/ �MiB+
2 oH�?Q2+ kyRj- 8dV- � hS. b2 #�b2B� MmK�
TH�i�7Q`K� /2 i`āb T`2KBbb�bX � T`BK2B`� b2`B�
[m2 � 2tT�Mb½Q /�b /2KQ+`�+B�b B`� +`B�` mK�
;`�M/2 xQM� /2 T�x 2 bmT2`�` ;m2``�b +BpBb- i2``Q`@
BbKQ ;HQ#�H 2 1bi�/Qb i`�T�+2B`QbX S2H� b2;mM/�-
� /2KQ+`�+B� /2p2 b2` 2Mi2M/B/� 2bi`mim`�HK2Mi2-
2 M½Q +mHim`�H Qm KQ`�HK2Mi2X � i2`+2B`� T`2KBbb�
[m2 �}`K� [m2 +QMbi`mB` /2KQ+`�+B�b û �H;Q TQb@
bőp2H K2bKQ 2K +BpBHBx�ÏǤ2b [m2 iāK +mHim`�b 2
KQ`�HB/�/2b /B72`2Mi2b /Q Q+B/2Mi2X � +`őiB+� 2bi�



S1_aS1*hAo�a- CPl_L�G P6 SPGAhA*�G a*A1L*1- aS1*A�G Aaal1 kyRd jR

MQ 7�iQ /2 [m2 � h.S 7QB +QM+2#B/� T�`� [m2
Hő/2`2b TQHőiB+Qb b2 miBHBx�bb2K /2bi�b T`2KBbb�b
2K 2KT`2Bi�/�b /2 TQHőiB+� 2ti2`M� [m2 `2bmH@
i�`�K 2K ;m2``�bX GQ;Q- 2H2 +QM7`QMi� � �THB@
+�Ï½Q /� h.S 2K +QM~BiQb MQ P`B2Mi2 Jû/BQ 2
� TQHőiB+� 2ti2`M� MQ`i2@�K2`B+�M�X Pr2M URNN9V
�}`K� [m2 �b B/2B�b HB#2`�Bb TQ/2K 7�x2` +QK [m2
�b /2KQ+`�+B�b HB#2`�Bb M½Q ;m2``2B2K 2Mi`2 bBc
2Mi½Q- b2 mK 1bi�/Q M½Q T2`+2#2 Q Qmi`Q +QKQ
/2KQ+`�+B� HB#2`�H- 2H2b TQ/2K �+�#�` 2Mi`�M/Q
2K ;m2``� Ĝ +QMim/Q- M� p2`/�/2- b2 Qb 1bi�@
/Qb HB#2`�Bb [mBb2`2K `2�HK2Mi2 7�x2` mK� ;m2``�-
bBKTH2bK2Mi2 /2}MB`½Q Q 1bi�/Q `Bp�H +QKQ /2@
bTƦiB+Q- M½Q HB#2`�H 2 M½Q /2KQ+`�iB+QX LQ K2bKQ
b2MiB/Q- P`2M URNN8V �M�HBbQm +QKQ Qb TQHőiB+Qb
KQ/B}+�K �b /2}MBÏǤ2b /2 /2KQ+`�+B�X S�`� 2H2-
/QBb 1bi�/Qb T2`K�M2+2K 2K T�x TQ`[m2 iāK
BMi2`2bb2 2K b2 /2}MB` +QKQ /2KQ+`�+B�b- 2 M½Q
TQ` b2`2K mK� /2KQ+`�+B� T`QT`B�K2Mi2 /Bi�X
Pb MQ`i2@�K2`B+�MQb- TQ` 2t2KTHQ- BMi2`T`2i�K
� /2KQ+`�+B� � T�`iB` /Q +`Biû`BQ ǳ1bi�/Qb +QKQ
MƦbǴ- Q [m2 H2p� ¨ +`őiB+� /2 [m2 � hS. M½Q /2}M2
Q [m2 û- /2 7�iQ- mK� /2KQ+`�+B�X a2;mBM/Q 2bb�
HƦ;B+�- �H;mMb �miQ`2b +H�bbB}+�K �H2K�M?�- �Mi2b
/� S`BK2B`� :m2``� JmM/B�H- +QKQ mK ;2MmőMQ
1bi�/Q /2KQ+`�iB+Q- TQ`ûK- �TƦb � ;m2``�- T�b@
b�`�K � b2 `272`B` � 2bi2 T�őb +QKQ mK 1bi�/Q
�miQ+`�iB+QX 1K Qmi`� T2`bT2+iBp�- Qb +`őiB+Qb `2@
�HBbi�b b½Q Qb K�Bb �im�Mi2b M� �M�HBb2 /� hS.-
2 �`;mK2Mi�K [m2 M½Q b½Q �b /2KQ+`�+B�b Qm
� �mbāM+B� /2H�b [m2 BMi2`72`2K M� 2tBbiāM+B� /�
T�x- K�b- bBK- �b +QMbB/2`�ÏǤ2b 2 �p�HB�ÏǤ2b bQ#`2
Q TQ/2` 2 �b +�mb�b /� ;m2``�X 1Mi`2 Qb T`BM+B@
T�Bb �miQ`2b `2�HBbi�b 2bi`mim`�Bb TQ/2 b2` +Bi�/Q
G�vM2 URNN9VX Pb `2�HBbi�b 2bi½Q 2K +QMi`�bi2 �Qb
B/2�HBbi�b- Qb [m�Bb �}`K�K [m2 � ?BbiƦ`B� KQbi`�
[m2 � BM2tBbiāM+B� /2 ;m2``�b 2Mi`2 /2KQ+`�+B�b MQ
bû+mHQ ss 2 � +QMbi`mÏ½Q /� +QM}�MÏ� Kȹim� TQ`
K2BQ /2 MQ`K�b 2 K2+�MBbKQb TQHőiB+Qb +QKT�`@
iBH?�/Qb 7�+BHBi�K � `2bQHmÏ½Q /2 +QM~BiQb 2 +QM@
bi`�M;2K BMi2`2bb2b T2bbQ�Bb Qm +QM~BiQb �`K�/QbX
S�`� Qb `2�HBbi�b- Q bBbi2K� BMi2`M�+BQM�H TQ/2
b2` 2Mi2M/B/Q b2K [m2 b2 H2p2 2K +QMbB/2`�Ï½Q
Qb `2;BK2b TQHőiB+Qb BMi2`M�+BQM�Bb- TQBb- mK� p2x
[m2 � M�im`2x� ?mK�M� û 2;Qőbi� 2 BKmi�p2H- Qb
1bi�/Qb M½Q /2Bt�`½Q /2 b2` 2tT�MbBQMBbi�b 2 �miQ
BMi2`2bb�/Qb U�`�ȹDQ 2 aBHp� kyR9VX G�vM2 URNN9V
b2H2+BQMQm [m�i`Q +�bQb MQb [m�Bb �b /2KQ+`�+B�b
[m�b2 2Mi`�`�K 2K ;m2``�X 1K b2mb `2bmHi�/Qb-

Q �miQ` 2b+H�`2+2 [m2 �b /2KQ+`�+B�b 2pBi�`�K �
;m2``�- K�b M½Q û TQbbőp2H 2M+QMi`�` mK� +Q``2@
H�Ï½Q 2pB/2Mi2 /2 [m2 Q +QKT�`iBH?�K2MiQ /2 MQ`@
K�b HB#2`�Bb /2KQ+`�iB+�b 7QB Q 7�iQ` `2bTQMb�p2H
TQ` BbiQX S�`� 2H2- �b /2KQ+`�+B�b b2 +QKTQ`i�`�K
/2 �+Q`/Q +QK � i2Q`B� `2�HBbi�- pBbiQ [m2 �;B`�K
+QM7Q`K2 Qb +�H+mHQb /Qb BMi2`2bb2b M�+BQM�Bb 2 �b
�K2�Ï�b BKTQbi�bX L½Q Q#bi�Mi2- G�vM2 URNN9V
/2bi�+� [m2 � Q#b2`p�Ï½Q /2bb2b +�bQb û � K2H?Q`
K�M2B`� T�`� b2 i2bi�` � i2Q`B�X aTB`Q URNN9V- TQ`
b2m im`MQ- 2Mi2M/2 [m2 � #�b2 2bi�iőbiB+� M� [m�H
7QB +mM?�/� � h.S û BMbB;MB}+�Mi2X � ?BbiƦ`B�
KmM/B�H �Mi2b /2 RN98 �T`2b2MiQm TQm[mőbbBK�b
/2KQ+`�+B�b 2 TQm+Qb BM+2MiBpQb T�`� [m2 2H�b
2Mi`�bb2K 2K ;m2``�X �HûK /BbbQ- 2H2 T`QpQ+� [m2
�b 2tTHB+�ÏǤ2b BMbiBim+BQM�Bb /� h.S b½Q 7`�+�b 2
[m2 Qb 2bim/Qb 7�H?�`�K 2K M½Q /2}MB` +H�`�K2Mi2
�b /2KQ+`�+B�bX 1M;`Qbb�M/Q Q +Q`Q /2 +`őiB+�b-
6�#2` 2 :Qr� URNN8V DmH;�K [m2 � h.S bm;@
2`2- T`BK2B`�K2Mi2- mK� MQ`K� T�`� `2bQHmÏ½Q
/2 +QM~BiQb- +QMim/Q- 2bi� MQ`K� M½Q b2`B� 2t@
+HmbBp� /2 1bi�/Qb HB#2`�Bb /2KQ+`�iB+QbX hQ/Qb
Qb 1bi�/Qb TQ/2K miBHBx�` 2bi� MQ`K�- mK� p2x
[m2 �b ;m2``�b b½Q �Hi�K2Mi2 +mbiQb�bX �/2K�Bb-
Qb �miQ`2b i�K#ûK +`BiB+�K [m2 ?� mK� H�+mM�
M� `2H�Ï½Q 2bi�iőbiB+� 2Mi`2 /2KQ+`�+B� 2 ;m2``�b-
2t2KTHB}+�M/Q [m2- MQ T2`őQ/Q /� :m2``� 6`B�- �b
/2KQ+`�+B�b T�`iBH?�p�K /2 mK ȹMB+Q BMi2`2bb2-
�HB�`@b2 +QMi`� � l_aa Ĝ Q [m2 �72i� � �M�HBb2
/Qb KQiBpQb /� ;m2``�X C� 2K +H�`Q +QMi`�bi2
�Q �`;mK2MiQ /� T�x /2KQ+`�iB+�- J�Mb}2H/ 2
aMv/2` URNN8V �}`K�K [m2 1bi�/Qb 2K T`Q+2bbQ
/2 /2KQ+`�iBx�Ï½Q b½Q K�Bb T`QT2MbQb � 2Mi`�`
2K ;m2``�X 1H2b M½Q +QMi2bi�K [m2 �b /2KQ+@
`�+B�b HB#2`�Bb K�/m`�b M½Q i2M/2K � 2Mi`�` 2K
;m2``� 2Mi`2 bB- K�b /272M/2K [m2 �b /2KQ+@
`�+B�b 2K 7�b2 /2 Km/�MÏ�b- T`BM+BT�HK2Mi2- M�
T`BK2B`� /û+�/� /2bb2 T`Q+2bbQ- TQ/2K 2Mi`�` 2K
mK +QM~BiQ �`K�/Q @ �b bmT2`TQiāM+B�b i2`B�K
b2 iQ`M�/Q K�Bb T`QT2Mb�b ¨ ;m2``� /2b/2 [m2
b2 /2KQ+`�iBx�`�KX 1K mK� �#Q`/�;2K K�Bb `2@
+2Mi2- +�H+�/� M� �M�HBb2 /� TQHőiB+� 2ti2`M� /Qb
1l�- JBHM2` UkyRkV 2H2M+� TQMiQb TQbBiBpQb 2 M2;@
�iBpQb /� i2Q`B� /� T�x /2KQ+`�iB+�- +QK pBbi�b ¨
+`2/B#BHB/�/2 /� TQHőiB+� 2ti2`M� MQ`i2@�K2`B+�M�X
S�`� 2H2- [m�i`Q TQMiQb M2;�iBpQb TQ/2K b2` 2M@
+QMi`�/QbX P T`BK2B`Q � /B}+mH/�/2 2K 2tTQ`i�`
� /2KQ+`�+B� T�`� Qmi`Qb T�őb2b 2 b2mb 7`�+�b@
bQb TQ/2K +�mb�` /�MQb TBQ`2b /Q [m2 Q +2M�`BQ



S1_aS1*hAo�a- CPl_L�G P6 SPGAhA*�G a*A1L*1- aS1*A�G Aaal1 kyRd jk

T`ûpBQX 1K b2;mM/Q Hm;�`- � /2KQ+`�+B� 2M7�iBx�
i2M/āM+B�b +QKQ � BMp�b½Q /Q A`�[m2 T2HQb 1l�- 2
�b /BpBbǤ2b `2HB;BQb�b b2 KQbi`�K +H�`�K2Mi2 +QKQ
/2K�`+�ÏǤ2b 2K T`Q+2bbQb TQHőiB+QbX *QKQ i2`@
+2B`Q TQMiQ- BM/B+�@b2 [m2 � BMi2`p2MÏ½Q 2K Qmi`�b
M�ÏǤ2b TQ/2 b2` `2+2#B/� +QK `2�ÏǤ2b /Bp2`b�b-
/2b/2 �b K�Bb #`�M/�b �iû �b K�Bb `�/B+�Bb- +QKQ
�i�[m2b i2``Q`Bbi�b 2K 7mMÏ½Q /Q 2MpQHpBK2MiQ
MQ`i2@�K2`B+�MQ MQ P`B2Mi2 Jû/BQ U2- i�K#ûK-
/� ?BTQ+`BbB� /�b `2H�ÏǤ2b MQ`i2@�K2`B+�M�b +QK
�`�#B� a�m/Bi�- mK 1bi�/Q M½Q /2KQ+`�iB+QVX �
[m�`i� 2 ȹHiBK� +`őiB+� 2M+QMi`�/� TQ` JBHM2`
UkyRkV û � 7�Hi� /2 2bi`mim`�Ï½Q /� i2Q`B� /�
T�x /2KQ+`�iB+� 2 +QKQ 2H� b2`pBm T�`� DmbiB@
}+�` � TQHőiB+� 2ti2`M� MQ`i2@�K2`B+�M�X SQ` }K-
T�`iBM/Q /2 Qmi`Q T`BbK�- _Bbb2@E�TT2M URNN8V
2tTHB+� Q +QKTQ`i�K2MiQ /�b /2KQ+`�+B�b �i`�pûb
/2 mK� BMi2`T`2i�Ï½Q +QMbi`miBpBbi� /� i2Q`B� HB#@
2`�H- QM/2 Qb T�/`Ǥ2b /2 �KBx�/2 2 /2 BMBKBx�/2
b½Q bQ+B�HK2Mi2 +QMbi`mő/Qb- +QKQ `2bmHi�/Q /�
BMi2`�Ï½Q 2Mi`2 2bi2b 1bi�/QbX .2bb� K�M2B`�- Q
�miQ` #mb+� +QM2+i�` Q T�T2H /2 mK� +mHim`�
/2KQ+`�iB+� ¨ [m2bi½Q /� ;m2``�- T`QTQM/Q [m2-
[m�MiQ K�Bb 2tBbiB`2K 1bi�/Qb /2KQ+`�iB+Qb MQ
bBbi2K�- K�Bb � +mHim`� /2KQ+`�iB+� b2`� /B7mM@
/B/�- +`B�M/Q mK� B/2MiB}+�Ï½Q +QH2iBp�X 1bi�
TQbbB#BHBi�`B� � T�x T2H� T`2pBbB#BHB/�/2 +QKTQ`i�@
K2Mi�H /Qb �;2Mi2b KQH/�/Qb T2H� T`ƦT`B� 2bi`m@
im`�- [m2 û bQ+B�HK2Mi2 +QMbi`mő/� M�b #�b2b /�
hS. U_Bbb2@E�TT2M RNN8VX 1K `2bmKQ- Q /2#�i2
bQ#`2 � T�x /2KQ+`�iB+� i2K 2tTHQ`�/Q �b 2tTHB@
+�ÏǤ2b 2 Qb HBKBi2b T�`� � 2tBbiāM+B� /2bb� T�x b2T@
�`�/� 2Mi`2 Qb 1bi�/Qb HB#2`�BbX 1K [m2 T2b2 iQ/�b
�b +`őiB+�b- BKTQ`i� /2bi�+�` [m2 � bmbi2Mi�Ï½Q /Q
�`;mK2MiQ /� T�x /2KQ+`�iB+� ;B`� 2K iQ`MQ /�
M�im`2x� /2KQ+`�iB+� /Qb `2;BK2b- 2 Q 7�iQ /2 �
T�x b2` `2bi`Bi�- +QMi2KTQ`�M2�K2Mi2- ¨b /2KQ+@
`�+B�b b2`B� mK� +QM}`K�Ï½Q /2bb� T`2KBbb�X
�[mB- Q p2iQ` 2tTHB+�iBpQ b2`B� � #�b2 /� +mHim`�
/2 M2;Q+B�Ï½Q 2 /Q +QKT`QKBbbQ TQHőiB+Q- �bbBK
+QKQ � T`�iB+� /2 7�x2` �Dmbi2b +QKTQ`i�K2M@
i�BbX a2;mBM/Q 2bb� HƦ;B+�- � M½Q 2tBbiāM+B� /2bb2b
K2+�MBbKQb /2 `2bQHmÏ½Q /�b /B72`2MÏ�b BMi2`M�b
2K 1bi�/Qb M½Q /2KQ+`�iB+Qb 2tTHB+�- TQ` bm� p2x
Q 2bi�/Q /2 #2HB;2`�M+B� 2Mi`2 /2KQ+`�+B�b 2 M½Q
/2KQ+`�+B�b M� TQHőiB+� BMi2`M�+BQM�HX P /2bi�[m2
�Q �`;mK2MiQ +2Mi`�H /� T�x /2KQ+`�iB+� 7�x@b2
M2+2bb�`BQ T�`� �M�HBb2 /Q +�bQ 2b+QH?B/Q +QKQ
i2bi2 /2 i2Q`B� /Q T`2b2Mi2 i`�#�H?Q- [m�H b2D�-

� :m2``� /Q *2M2T�X � B/2B� û 7�x2` � �THB+�Ï½Q
/� i2Q`B� /� T�x /2KQ+`�iB+� M2bb� :m2``�- �
}K /2 b2 p2`B}+�` b2 2bb� i2Q`B� TQ/2 Qm M½Q
2tTHB+�` Q 2TBbƦ/BQX � T�`iB` /�b +`őiB+�b 2H2M+�/�b
MQ T`2b2Mi2 Bi2K- bm;2`2@b2 Q T`2bbmTQbiQ /2 [m2
� hS. M½Q 2tTHB+� [m2biǤ2b +2Mi`�Bb /� `272`B/�
;m2``�- Q [m2 b2`� �T`Q7mM/�/Q M� T`ƦtBK� b2+Ï½QX

8 lK 2bim/Q /2 +�bQ, �b HBKBi�ÏǤ2b /�
hS. M� :m2``� /Q *2M2T�
.2 �+Q`/Q +QK SQTT2` URNd8V- � 2H�#Q`�Ï½Q /2
mK� i2Q`B� T2`T�bb� /m�b 7�b2b, � T`BK2B`� û
� bm� 2MmM+B�Ï½Q- � b2;mM/� û � bm� T`Qp�Ï½QX
S�`� DmbiB}+�` mK� i2Q`B� û M2+2bb�`BQ i2bi�@H�
HQ;B+�K2Mi2 2 SQTT2` T`QTǤ2 [m�i`Q K�M2B`�b, RV
i2bi2 BMi2`MQ- [m2 #mb+� � +Q2`āM+B� /�b +QM+HmbǤ2b
2ti`�ő/�b � T�`iB` /Q 2MmM+B�/Qc kV i2bi2 /� 7Q`K�-
[m2 +QMbBbi2 2K b�#2` b2 � i2Q`B� û 2KTő`B+�-
+B2Miő}+� Qm i�miQHƦ;B+�c jV i2bi2b /2 BMQp�Ï½Q- Qm
b2D�- p2`B}+�` � Q`B;BM�HB/�/2 /� i2Q`B�- 2 9V i2bi2
2KTő`B+Q- [m2 û � p2`B}+�Ï½Q /� �THB+�#BHB/�/2 /�b
+QM+HmbǤ2b 2ti`�ő/�b /� i2Q`B� MQp� USQTT2` RNd8
�Tm/ J2B`2HH2b kyyk- 9VX � bmbi2Mi�Ï½Q /2 mK�
i2Q`B� û b2KT`2 T`QpBbƦ`B� 2 SQTT2` URNd8V �}`K�
[m2 mK� i2Q`B� b2`� K�Bb p�HB/� [m�MiQ K�Bb
7Q` 7�Hb2�p2H- Qm b2D�- [m�MiQ K�Bb TQbbB#BHB/�/2b
/2 b2` 7�Hb2�/� 2tBbiB`2K 2- K2bKQ �bbBK- 2H�
+QMiBMm�` `2bTQM/2M/Q �Qb T`Q#H2K�bX �b i2Q`B�b
/2p2K b2` �T`2b2Mi�/�b +QKQ +QMD2+im`�b Qmb�/�b
2 bm#K2iB/�b � i2bi2b MQ BMimBiQ /2 7�Hb2�@H�b Qm-
2p2Mim�HK2Mi2- /2 +Q``Q#Q`�@H�b UJ2B`2HH2b kyykVX
SQ`i�MiQ- M2bi� b2Ï½Q- �M�HBb�@b2 Q 2TBbƦ/BQ /�
:m2``� /Q *2M2T� +QK Q T`QTƦbBiQ /2 i2bi�` �
hS. 2 KQbi`�` BM/ő+BQb /� p�HB/�/2 Qm 7�Hb2�#BHB@
/�/2 /2bb� h2Q`B�X

8XR �Mi2+2/2Mi2b /� :m2``� /Q *2M2T�
.2b/2 �b ;m2``�b /2 BM/2T2M/āM+B�- �b /BbTmi�b
i2``BiQ`B�Bb 2Mi`2 S2`m 2 1[m�/Q` T`Q/mxB`�K
+2`+� /2 i`BMi� 2 /m�b /BbTmi�b KBHBi�`Bx�/�b bƦ
�Q HQM;Q /Q bû+mHQ ss 2 /m�b ;m2``�b- mK� 2K
RN9R 2 Qmi`� 2K RN88- M�b [m�Bb Q S2`m 2`� bB;@
MB}+�iBp�K2Mi2 K�Bb 7Q`i2 [m2 Q 1[m�/Q` UJ�`2b
kyyRVX

.2b/2 �b ;m2``�b /2 BM/2T2M/āM+B�- �b /Bb@
Tmi�b i2``BiQ`B�Bb 2Mi`2 S2`m 2 1[m�/Q` T`Q/mxB@
`�K +2`+� /2 i`BMi� 2 /m�b /BbTmi�b KBHBi�`Bx�/�b
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bƦ �Q HQM;Q /Q bû+mHQ ss 2 /m�b ;m2``�b- mK�
2K RN9R 2 Qmi`� 2K RN88- M�b [m�Bb Q S2`m
2`� bB;MB}+�iBp�K2Mi2 K�Bb 7Q`i2 [m2 Q 1[m�/Q`
UJ�`2b kyyRVX �TƦb � BM/2T2M/āM+B� /�b +QHƬ@
MB�b 2bT�M?QH�b- S2`m 2 :`½@*QHƬK#B� /2}MB`�K
bm�b �b �`2�b i2``BiQ`B�Bb TQ` K2BQb #2HB;2`�Mi2b 2
�/Qi�`�K Q T`BM+őTBQ /Q ǳmiB T`QbbB/2iBb Dm`Bb 9ǴX
SQ` 2bi2 T`BM+őTBQ Qb T�őb2b 2K 7Q`K�Ï½Q �bbmK2K
Qb HBKBi2b- pB;2Mi2b M�[m2H2 �MQ- QM/2 Qb K2bKQb
bm`;B`�K UJ�`2b kyyRVX 1Mi`2i�MiQ- 2K R3jy- +QK
� /BbbQHmÏ½Q /� :`½@*QHƬK#B�- /�M/Q Q`B;2K ¨
o2M2xm2H�- *QHƬK#B� 2 1[m�/Q`c 2bi2 ȹHiBKQ M2@
;Q+BQm � i`Q+� /2 i2``BiƦ`BQb M� #�+B� �K�xƬMB+�
TQ` /őpB/�b �Qb +`2/Q`2b #`Bi�MB+Qb 2- +QK BbbQ-
� /BbTmi� 2Mi`2 S2`m 2 1[m�/Q` U`2V �b+2M/2m
UJ�`2b kyyRVX .2b/2 R3yk- /BbTmi�b [m�MiQ ¨
/2HBKBi�Ï½Q /�b 7`QMi2B`�b 2 �Q �+2bbQ �Q _BQ
J�`�MǤM H2p�`�K Qb 1bi�/Qb � bm#K2i2`2K@b2 ¨
�`#Bi`�;2K /Q _2B /� 1bT�M?� T�`� `2bQHp2` Q +QM@
~BiQX a2K bm+2bbQ- p�`BQb +QM7`QMiQb Q+Q``2`�K 2-
+QK � 2tT�Mb½Q +QK2`+B�H T2`m�M�- �b `2H�ÏǤ2b 2M@
i`2 Qb 2MpQHpB/Qb 7Q`�K /2}MBiBp�K2Mi2 `QKTB/�b
UJ�`2b kyyRVX *QK � S`BK2B`� :m2``� JmM/B�H- �b
/BbTmi�b 7Q`�K 2pBi�/�b- TQBb Qb 1bi�/Qb lMB/Qb
/272M/B�K � `2bQHmÏ½Q T�+ő}+� /2 +QMi`Qpû`bB�bX
hQ/�pB�- 2K RN9R- �b i`QT�b T2`m�M�b Q+mT�`�K
Q 1[m�/Q` 2K iQ/� � T�`i2 [m2 /�p� �+2bbQ �Q
_BQ �K�xQM�b- 2M[m�MiQ Q ;Qp2`MQ 2[m�iQ`B�MQ
M½Q �+2Bi�bb2 �b `2BpBM/B+�ÏǤ2b T2`m�M�b [m�MiQ ¨
7`QMi2B`� U:�H�bi`B kyy8VX .2bi2 2biQTBK- bm`;Bm
� M2+2bbB/�/2 /� 7Q`K�Ï½Q /2 mK� +Q�HBx½Q /2
T�őb2b T�`� BMi2`pB` MQb /2b2Mi2M/BK2MiQb [m2 b2
2bi2M/B�K TQ` /û+�/�b- /2 KQ/Q � #mb+�` mK�
`2bQHmÏ½Q [m2 7m;Bbb2 /� QTÏ½Q /Qb +QM~BiQb �`@
K�/QbX Pb T�őb2b K2/B�/Q`2b 7Q`�K Qb 1bi�/Qb
lMB/Qb- � �`;2MiBM�- Q *?BH2 2 Q "`�bBH- Qb [m�Bb
�/KBMBbi`�`�K � �bbBM�im`� /2 mK �+Q`/Q /2 T�x
2Mi`2 S2`m 2 1[m�/Q`- /2MQKBM�/Q ǳS`QiQ+QHQ /Q
_BQǴ- 2K RN9k- [m2 2bi�#2H2+B� Q +2bb�`@7Q;Q /Q
+QM~BiQ 2 � /BpBb½Q /Q HBKBi2 /2 7`QMi2B`�b U:�H�b@
i`B kyy8VX �TƦb +2/2` ¨ T`2bb½Q BMi2`�K2`B+�M�- Q
1[m�/Q` �+2BiQm Q S`QiQ+QHQ- [m2 M2;�p� � bQ#2`�@
MB� i2``BiQ`B�H /Q 1[m�/Q` bQ#`2 Q _BQ �K�xQM�b
UJ�`2b kyyRVX � /BbTmi� i2``BiQ`B�H 2Mi`2 S2`m
2 1[m�/Q` �T�`2MiQm 2bi�` b�M�/�X Pb ;Qp2`MQb
�bbBM�`�K Q S`QiQ+QHQ 2 �b i`QT�b KBHBi�`2b /�

9X 1bi2 T`BM+őTBQ 7QB mK� �MiB;� MQ`K� /Q /B`2BiQ `QK�MQ- 2
2bi�imB [m2 Q i2``BiƦ`BQ T2`i2M+2 ¨[m2H2 [m2 T`BK2B`Q Q Q+mT2X

+ȹTmH� KBHBi�` �+2Bi�`�K � /2K�`+�Ï½Q /�b 7`QM@
i2B`�b b2K +QMi`Qpû`bB�b UJ�`2b kyyRVX hQ/�pB�-
2K RN9d- /2b+Q#`Bm@b2 [m2 Q _BQ *2M2T� 2b+Q�p�
�iû Qb `BQb w�KQ`� 2 a�MiB�;Q- T`Qp�M/Q [m2 �
/2K�`+�Ï½Q /Q S`QiQ+QHQ /Q _BQ 2`� BKTQbbőp2HX
L2bi� ûTQ+�- Q 1[m�/Q` bm;2`Bm � `2M2;Q+B�Ï½Q
/Q S`QiQ+QHQ- K�b Q S2`m- [m2 #mb+�p� K�Mi2` Q
bi�imb [mQ /Q i`�i�/Q- T`QTƬb � /BpBb½Q M�im`�H
2tBbi2Mi2 M� *Q`/BH?2B`� /2 *QM/Q`- [m2 BMp�/B� Q
i2``BiƦ`BQ 2[m�iQ`B�MQ- K�Mi2M/Q �BM/� bmT`2K�@
+B� M� /2HBKBi�Ï½Q /�b 7`QMi2B`�b UJ�`2b kyyRVX
P 1[m�/Q` T`272`B� `2M2;Q+B�ÏǤ2b KmHiBH�i2`�Bb
TQ`[m2 Q TQ/2` /2 M2;Q+B�Ï½Q /Q S2`m b2`B� `2@
/mxB/Q 2K mK 7Ʀ`mK KmHiBH�i2`�H- 2 � �`#Bi`�;2K-
M2bi2 +QMi2tiQ- b2`B� � K2H?Q` bQHmÏ½Q T�`� bB
UJ�`2b kyyRVX �bbBK- Q T�őb `2D2BiQm � T`QTQbi�
T2`m�M� bQ#`2 � *Q`/BH?2B`� /2 *QM/Q` 2 BMB+BQm
mK� /BTHQK�+B� Q72MbBp� T�`� Q#i2` bmTQ`i2 BM@
i2`M�+BQM�HX 1K /2+Q``āM+B� /�b BMȹK2`�b i`�i�@
iBp�b 2 /Qb +QM~BiQb BM}M/�p2Bb- 2K RNN8- S2`m 2
1[m�/Q` 2Mi`�`�K MQ b2m ȹHiBKQ +QM~BiQ �`K�/Q-
� +?�K�/� :m2``� /Q *2M2T� UJ�`2b kyyRVX

8Xk :m2``� /Q *2M2T�
LQ BMő+BQ /2 RNN8- �b 7Q`Ï�b �`K�/�b T2`m�M�b 2
2[m�iQ`B�M�b b2 KQ#BHBx�`�K- 2Mi`�M/Q 2K +QM@
~BiQ M� 7`QMi2B`�X S�`� 2pBi�` � BMp�b½Q T2`m�M�-
Q 1[m�/Q` /2bBbiBm /� `2BpBM/B+�Ï½Q /2 MmHB/�/2
/Q S`QiQ+QHQ /Q _BQ 2 +H�KQm T2H� K2/B�Ï½Q /Qb
T�őb2b K2/B�/Q`2b /� /BbTmi� 2K RN9R- T�`� MQp�
`2bQHmÏ½Q /Q +QM~BiQ UJ�`+2H� RNN8VX Pb K2/B@
�/Q`2b- �Mi2b /2 �bbmKB`2K MQp�K2Mi2 2bb� i�`27�-
BMbBbiB`�K [m2 �K#Qb Qb 1bi�/Qb �+2Bi�bb2K /2
�Mi2K½Q �b /2+BbǤ2b [m2 b2`B�K Q72`2+B/�b TQ`
2H2bX � /2+Bb½Q iQK�/� 7QB [m2 Q 1[m�/Q` ;�M?�`B�
mK T2`+2Mim�H /Q2 i2``BiƦ`BQ T2`m�MQ T�`� +QM@
bi`mB` mK KQMmK2MiQ T�`� b2mb bQH/�/Qb- �HûK
/2 bQ#2`�MB� bQ#`2 7�+BHB/�/2b TQ`im�`B�b MQ H�/Q
T2`m�MQ MQ _BQ �K�xQM�bX C� Q S2`m 7QB Q#`B@
;�/Q � T�;�` TQ` Q#`�b /2 `Q/QpB�b +QM2+i�M/Q
2bb�b 7�+BHB/�/2b MQ H�/Q 2[m�iQ`B�MQ /� +Qbi� /Q
S�+ő}+Q UJ�`+2HH� RNN8VX 1K 72p2`2B`Q /Q K2bKQ
�MQ- 2K "`�bőHB�- �b T�`i2b 2MpQHpB/�b �bbBM�`�K
� ǳ.2+H�`�Ï½Q /2 S�x /Q Ai�K�`�ivǴ- +QK Q Q#@
D2iBpQ /2 +QMbQHB/�` Q +2bb�`@7Q;Q 2 2pBi�` MQpQb
+QM~BiQbX 6B+Qm �+Q`/�/Q i�K#ûK Q 2MpBQ ¨ `2;B½Q
/� JBbb½Q /2 P#b2`p�/Q`2b JBHBi�`2b UJPJ1SV-
7Q`K�/� T2HQb `2T`2b2Mi�Mi2b /Qb T�őb2b K2/B@
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�/Q`2b U:�H�bi`B kyy8VX � JPJ1S 7QB mK� BMB@
+B�iBp� `2;BQM�H- b2K T�`iB+BT�Ï½Q /� PLl Qm /�
P`;�MBx�Ï½Q /2 1bi�/Qb �K2`B+�MQb UP1�V- [m2
+QbimK�K �``2;BK2Mi�` +QM~BiQb �`K�/Qb 2 +`Bb2b
M�b �Kû`B+�bX � KBbb½Q Q+Q``2m TQ` +QM+Q`/�M+B�
/�b T�`i2b- 2K mK� xQM� /2bKBHBi�`Bx�/�- +QK
#�b2b MQb i2``BiƦ`BQb 2[m�iQ`B�MQ 2 T2`m�MQX 1K
Rd /2 DmM?Q /2 RNNN- � JPJ1S 2M+2``Qm � bm�
T�`iB+BT�Ï½Q MQ T`Q+2bbQ /2 T�x- �TƦb [m�i`Q �MQb
2 K2BQ /2 }b+�HBx�Ï½Q /� �`2� 2K +QM~BiQ U:�H�bi`B
kyy8VX

8Xj �b HBKBi�ÏǤ2b /� h.S M� +QKT`22Mb½Q
/� :m2``� /Q *2M2T�
Pb 1bi�/Qb /� �Kû`B+� /Q amH- 2K ;2`�H- 2bi½Q
+QM};m`�/Qb � T�`iB` /Q `2Tm#HB+�MBbKQ F�MiB�MQ
K2M+BQM�/Q M� T`BK2B`� b2Ï½Q- 2bi�M/Q 2bi`mim@
`�/Qb 2K `2;BK2b /2KQ+`�iB+Qb- BM/2T2M/2Mi2@
K2Mi2 /2 bm� p2`i2Mi2 TQHőiB+� B/2QHƦ;B+� UJ�`2b
kyyRVX aQ#`2im/Q- S2`m 2 1[m�/Q` b½Q 1bi�/Qb
/2KQ+`�iB+QbX SQ`ûK- b½Q 1bi�/Qb /2KQ+`�iB+Qb
HB#2`�Bb [m2 2Mi`�`�K 2K ;m2``� 2Mi`2 bBX .2bb�
7Q`K�- TQ/2@b2 /Bx2`- /2 BMő+BQ- [m2 � hS. M½Q
2tTHB+� 2bb2 2TBbƦ/BQ- i2M/Q 2K pBbi� [m2 �b BMbiB@
imBÏǤ2b HB#2`�Bb /2KQ+`�iB+�b M½Q +QMbi`�M;2`�K
b2mb ;Qp2`M�Mi2b � 2pBi�` Q +QM~BiQ �`K�/QX �b@
bBK- MQ /2+Q``2` /Qb [m�b2 /QBb bû+mHQb /2 `2H�ÏǤ2b
2Mi`2 S2`m 2 1[m�/Q` [m2 +mHKBM�`�K M� :m2``�
/Q *2M2T�- TQ/2 b2 B/2MiB}+�` �b +`őiB+�b [m2 b½Q
72Bi�b ¨ hS.- 2 [m2 7Q`�K TQMim�/�b MQ Bi2K kX
S`BK2B`�K2Mi2- 7�x2K b2MiB/Q Qb �`;mK2MiQb /2
_mbb2i URNNjV- T�`� [m2K bQK2Mi2 �b /2KQ+`�+B�b
bƦHB/�b 2pBi�K Q +QM~BiQ �`K�/Q- 2 /2 J�Mb}2H/
2 aMv2` URNN8V- [m2 �}`K�K [m2 1bi�/Qb i2M@
/2K � ;m2``2�` [m�M/Q 2bi½Q M� T`BK2B`� /û@
+�/� /Q T`Q+2bbQ /2 /2KQ+`�iBx�Ï½QX � :m2``�
/Q *2M2T� Q+Q``2m �TƦb [m�b2 /QBb bû+mHQb /2
`2H�ÏǤ2b +QM~BimQb�b 2Mi`2 Qb 1bi�/Qb 2MpQHpB/Qb-
2K mK KQK2MiQ 2K [m2 b2 TQ/2`B� +QMbB/2`�@HQb
+QKQ /2KQ+`�+B�b bQHB/B}+�/�bX � +QMbQHB/�Ï½Q
/2KQ+`�iB+�- 2Mi½Q- M½Q Qb BKT2/Bm /2 B` ¨ ;m2``�X
_2Bi2`�@b2 2bb2 �`;mK2MiQ +QK �b T2`bT2+iBp�b /2
P`2M URNN8V 2 Pr2M URNN9V- [m2 +`BiB+�K � 7�Hi�
/2 +QM+2Bim�Ï½Q /� hS. bQ#`2 Q [m2 û +QMbB/2`�/�
mK� /2KQ+`�+B�X SQ` mK H�/Q- � M½Q +QM+2Bim�Ï½Q
TQ/2 b2` T`m/2Mi2- TQBb T2`KBi2 +�KBM?�` TQ`
DmbiB}+�iBp�b ¨ 2b+QH?� /2 T2`bm�/B` Q mbQ /� 7Q`Ï�
UPr2M RNN9VX J�b- 2bim/Qb /2 +QM~BiQb KBHBi�`Bx�@
/Qb �M�HBb�K �b `2H�ÏǤ2b 2Mi`2 S2`m 2 1[m�/Q`-

TQ` K2BQ /� i�#2H� SQHBiv AAA- MmK� 2b+�H� /2 y@
Ry- Qb 2MpQHpB/Qb �H+�MÏ�K e- TQ/2M/Q b2` +QM@
bB/2`�/Qb +QKQ /2KQ+`�+B�b +QMbQHB/�/�b UJ�`2b
kyyRVX �HûK /BbbQ- G�vM2 URNN9V 2 _Bbb2@E�TT2M
URNN8V �`;mK2Mi�K bQ#`2 � 7�Hi� /2 +Q``2H�Ï½Q
2Mi`2 Q +QKT�`iBH?�K2MiQ /2 T`BM+őTBQb HB#2`�Bb
2 � �mbāM+B� /2 ;m2``�b- 2 � +QM2t½Q /Q T�T2H
/� +mHim`� /2KQ+`�iB+� 2 � bm� /Bbb2KBM�Ï½Q- [m2
H2p�`� � T`2pBbB#BHB/�/2 /Q +QKTQ`i�K2MiQ /Qb 1b@
i�/QbX 1bb� �mbāM+B� /2 +Q``2H�Ï½Q TQ/2 b2` pBbi�
MQ +�bQ 2K 2bim/Q- pBbiQ [m2 S2`m 2 1[m�/Q` 2bi½Q
BMb2`B/Qb MmK +QMi2tiQ `2;BQM�H /2 /2KQ+`�+B�b
2- �BM/� �bbBK- M½Q 7Q`�K T2`bm�/B/Qb TQ` MQ`@
K�b- p�HQ`2b 2 +mHim`� � M½Q ;m2``2�`X h�K#ûK Q
?BbiƦ`B+Q /�b `2H�ÏǤ2b 2Mi`2 2bi2b T�őb2b 2pB/2M+B�
/Bp2`b�b bm`T`2b�b- /2b/2 BMp�bǤ2b KBHBi�`Bx�/�b
� ?QbiBHB/�/2b /BTHQK�iB+�b UJ�`2b kyyRV- Q [m2
BM/B+� [m2 M½Q b2 TQ/2 T`2p2` Q +QKTQ`i�K2MiQ
/2 mK 1bi�/Q bQ# � ƦiB+� /� hS.X .2 7Q`K�
b2K2H?�Mi2- JQmbb2m Ukyyy �Tm/ �MiB+ 2 oH�@
?Qp2+ kyRj- 8dV �}`K� [m2 Q +QKT�`iBH?�K2MiQ
/2 BMi2`2bb2b TQ/2 bmT2`�` � TQHőiB+� /2 TQ/2`-
K�b [m2- b2 Qb 1bi�/Qb M½Q iBp2`2K BMi2`2bb2b +Q@
KmMb- � ;m2``� TQ/2 b2` +QMbB/2`�/�X L2bi2 TQMiQ-
/2bi�+�@b2 Q T2`őQ/Q /2 `2H�+BQM�K2MiQ /2 S2`m 2
1[m�/Q`- /m`�Mi2 � S`BK2B`� :m2``� JmM/B�H- MQ
[m�H 2bb2b T�őb2b M½Q 2Mi`�`�K 2K /BbTmi�- mK�
p2x [m2 2bi�p�K bQ# � BM~māM+B� /Qb 1l�- [m2
T`2x�p�K T2H� `2bQHmÏ½Q T�+ő}+� /2 +QMi`Qpû`bB�bX
SQ`ûK- M� /û+�/� b2;mBMi2- M½Q i2M/Q +QMb2;mB/Q
�TQBQ BMi2`M�+BQM�H- �K#Qb pQHi�`�K �Qb +QM~BiQb
�`K�/Qb- TQBb M½Q iBM?�K K�Bb Q K2bKQ Q#D2@
iBpQ /2 �H+�MÏ�` �TQBQ 2ti2`MQX L2bb2 b2MiB/Q- û
TQbbőp2H �}`K�` [m2- TQ` K�Bb [m2 mK `2;BK2
b2D� /2KQ+`�iB+Q- �b iQK�/�b /2 /2+Bb½Q TQ/2K
M½Q b2` Ua�HQKƦM kyyRVX SQ` Qmi`Q H�/Q- Pr2M
URNN9V K2M+BQM� [m2 Qb 1bi�/Qb /2KQ+`�iB+Qb-
b2 [mBb2`2K B` ¨ ;m2``�- TQ/2K +�`�+i2`Bx�` Q
b2m `Bp�H +QKQ M½Q HB#2`�H- M½Q /2KQ+`�iB+Q 2
/2bTƦiB+QX � ?BbiƦ`B� /�b `2H�ÏǤ2b 2 � :m2``� /Q
*2M2T� KQbi`�K +H�`�K2Mi2 [m2 �b +�mb�b /�
;m2``� 2`�K �b /BbTmi�b i2``BiQ`B�Bb 2 M�/� 7QB
[m2biBQM�/Q � `2bT2BiQ /� M�im`2x� /Qb `2;BK2b
M2bi2b T�őb2bX AbiQ 2pB/āM+B� K�Bb mK� HBKBi�Ï½Q
/� hS.- TQBb S2`m 2 1[m�/Q` M½Q iBM?�K [m2b@
iBQM�K2MiQb bQ#`2 � M�im`2x� /Q `2;BK2 TQHőiB+Q
mK /Q Qmi`QX S2HQ +QMi`�`BQ- �b +�mb�b /� ;m2``�
D�K�Bb 7Q`�K DmbiB}+�/�b TQ` 2bb� T`2KBbb�X �/2@
K�Bb- aTB`Q URNN9V �}`K� [m2 � miBHBx�Ï½Q /�
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�M�HBb2 [m�MiBi�iBp� /� hS. û BMbB;MB}+�Mi2 2 [m2
M½Q ?� +`Biû`BQ /2 �p�HB�Ï½Q T�`� K2/B` Q ;`�m
/2 pBQHāM+B� 2 +QMbB/2`�` [m�Bb +QM~BiQb b2`B�K
;m2``�bX .2 7�iQ- � �M�HBb2 [m�MiBi�iBp� i2M/2 �
7�Hb2�` � hS. MQ +�bQ 2K �M�HBb2, /2 �+Q`/Q
+QK J�`2b UkyyRV- S2`m 2 1[m�/Q` 2biBp2`�K 2K
+2`+� /2 jk +QM~BiQb �`K�/Qb 2 k ;m2``�b U2K
RN9R 2 RNN8V- Q [m2 bm;2`2 [m2 �b /2KQ+`�+B�b
T2`m�M� 2 2[m�iQ`B�M� 2biBp2`�K K�Bb p2x2b 2K
+QM~BiQ /Q [m2 2K T�xX SQ` }K- 6�#2` 2 :Qr�
URNN8V 2M`B[m2+2K �b +`őiB+�b ¨ hS. �Q �}`K�`
[m2 � `2bQHmÏ½Q /2 +QM~BiQb TQ` K2BQb T�+ő}+Qb û
mK� TQbbB#BHB/�/2 /2 2b+QH?� � iQ/Qb Qb 1bi�/Qb-
BM/2T2M/2Mi2 /Q `2;BK2 TQHőiB+QX AbbQ `2K2i2 ¨
BMi2`p2MÏ½Q /Qb T�őb2b K2/B�/Q`2b- 2K RN9R- 2 ¨
2H�#Q`�Ï½Q /Q S`QiQ+QHQ /Q _BQ- +QMi2bi�/Q �TƦb
MQp� +�`iQ;`�}� /� 7`QMi2B`�X J2bKQ ?�p2M/Q
mK� +H�`� TQbbB#BHB/�/2 /2 K2/B�Ï½Q 2 `2bQHmÏ½Q
�i`�pûb /2 M2;Q+B�Ï½Q- S2`m 2 1[m�/Q` QTi�`�K
T2HQ +QM~BiQ �`K�/Q- MQp�K2Mi2- 2K RNN8X ú
2pB/2Mi2- i�K#ûK- [m2 � 7�Hi� /2 +QM}�MÏ� 2Mi`2
Qb 2MpQHpB/Qb- K2bKQ �TƦb � .2+H�`�Ï½Q /2 S�x
/Q Ai�K�`�iv- 2K RNN8- i2p2 mK T�T2H BKTQ`i�Mi2
+QKQ 7�iQ` 2tTHB+�iBpQ /Q +QM~BiQ Ĝ T`Qp� /BbbQ
û � M2+2bbB/�/2 /2 � JPJ1S T2`K�M2+2` M�
7`QMi2B`� TQ` [m�i`Q �MQb 2 K2BQ- � }K /2 ;�`�MiB`
� T�x 2Mi`2 �b /2KQ+`�+B�bX 1K bmK�- 7�iQ`2b
+QKQ � +mHim`� /2 M2;Q+B�Ï½Q- Q +QKT`QKBbbQ
TQHőiB+Q- � T`�iB+� /2 �Dmbi2b +QKTQ`i�K2Mi�Bb-
Qb +QKT�`iBH?�K2MiQb /�b +�`�+i2`őbiB+�b HB#2`�Bb-
/� 2bi`mim`� /2 ;Qp2`MQ 2 /2 `2;BK2 /2KQ+`�iB+Q-
M½Q 7Q`�K bm}+B2Mi2b T�`� [m2 S2`m 2 1[m�/Q`
2pBi�bb2K mK� ;m2``� 2Mi`2 bBX

e *QMbB/2`�ÏǤ2b 6BM�Bb
� h2Q`B� /� S�x .2KQ+`�iB+� ;�M?Qm 7Q`Ï� T`�;@
K�iB+� MQ SƦb@:m2``� 6`B�- +QK Q }K /� #BTQ@
H�`B/�/2- TQBb � MQp� Q`/2K /Q bBbi2K� BMi2`@
M�+BQM�H b2 +QM};m`�p� +QK � pBiƦ`B� /Q +�TB@
i�HBbKQ MQ`i2 �K2`B+�MQ +QMi`� Q bQ+B�HBbKQ bQ@
pBûiB+QX SQ` BbbQ- +QMbB/2`Qm@b2 +�/� p2x K�Bb [m2
Q bBbi2K� BMi2`M�+BQM�H 2M+QMi`�`B� K�Bb 2bi�#BH@
B/�/2 bQ# � û;B/2 /Qb T`BM+őTBQb /2KQ+`�iB+QbX �
T�`iB` /2bb2 +QMi2tiQ- .QvH2 URN3eV 2H2M+Qm mK
+QMDmMiQ /2 MQ`K�b Q`B2Mi�/Q`�b T2HQb T�/`Ǥ2b
HB#2`�Bb /2KQ+`�iB+Qb- [m2 T�bb�`�K � BM~m2M+B�`
2 BKT�+i�` �b TQHőiB+�b T`QKQpB/�b T2HQb 1bi�/Qb
lMB/Qb- TQ` 2t2KTHQX 1K b2;mB/�- Q ;`�M/2 BK@

T�+iQ /� h.S M�b �M�HBb2b /2 TQHőiB+� BMi2`M�@
+BQM�H Q`B;BMQm mK /2#�i2 �+�/āKB+Q- T`BM+BT�H@
K2Mi2- bQ#`2 �b +�mb�b 2bT2+ő}+�b /� +?�K�/� T�x
HB#2`�H- iQ`M�M/Q@b2 Q#D2iQ /2 BMi2Mb� /Bb+mbb½QX
L�b i`āb T`BK2B`�b b2ÏǤ2b /Q T`2b2Mi2 2bim/Q-
#mb+Qm@b2 KQbi`�` [m2 Q /2#�i2 bQ#`2 � h2Q`B�
/� S�x .2KQ+`�iB+� û `2H2p�Mi2 T�`� Q +�KTQ
/�b _2H�ÏǤ2b AMi2`M�+BQM�Bb- T`BK2B`�K2Mi2- TQ`
i`�x2` MQp�b +QMi`B#mBÏǤ2b T�`� � �M�HBb2 /Q bBb@
i2K� BMi2`M�+BQM�H 2- i�K#ûK- TQ` /2bT2`i�` 2K
/Bp2`bQb �+�/āKB+Qb � M2+2bbB/�/2 /2 `2~2t½Q bQ#
mK� MQp� ƦiB+� bQ#`2 Q bBbi2K� BMi2`M�+BQM�HX
S�`iBm@b2 /Q T`2bbmTQbiQ /2 [m2 Qb 2p2MiQb /Q
+�bQ *2M2T� KQbi`�K [m2 /2KQ+`�+B�b HB#2`�Bb
2Mi`�`�K 2K +QM~BiQ 2Mi`2 bBX .2 7�iQ- �H;mK�b
/�b T`BM+BT�Bb +`őiB+�b ¨ h.S Tm/2`�K b2` +QM}`@
K�/�b M� �M�HBb2 /� :m2``� /Q *2M2T�- Q [m2 bm;@
2`2 � bm� 7�Hb2�#BHB/�/2X �bbBK- �i`�pûb /Q i2bi2 /2
�THB+�Ï½Q /� h2Q`B� /� S�x .2KQ+`�iB+�- T`2HBK@
BM�`K2Mi2- +QK #�b2 2K mK� `2pBb½Q i2Ʀ`B+�- Qb
`2bmHi�/Qb BMB+B�Bb H2p�K � �+`2/Bi�` [m2 � hS.
M½Q û �/2[m�/� T�`� b2` miBHBx�/� +QKQ 2tTHB@
+�Ï½Q /Q 2TBbƦ/BQX .2bi� 72Bi�- 7QB T`2+BbQ `2b;�i�`
Q ?BbiƦ`B+Q /�b `2H�ÏǤ2b 2Mi`2 S2`m 2 1[m�/Q`
T�`� b2` TQbbőp2H +QKT`22M/2` Q /2b2K#Q+�` /Q
+QM~BiQ �`K�/Q 2K RNN8- [m2 /m`Qm �T2M�b /QBb
K2b2b- K�b 7QB Q 2biQTBK /2 K�Bb /2 mK bû+mHQ
/2 /BbTmi�b 2 M2;Q+B�ÏǤ2b 2Mi`2 �b T�`i2bX 1K
bmK�- � h2Q`B� /� S�x .2KQ+`�iB+� KQbi`Qm@
b2 7�Hb2�p2H bQ# � �M�HBb2 /� :m2``� /Q *2M2T�-
TQBb S2`m 2 1[m�/Q`- 2K#Q`� b2D�K /2KQ+`�+B�b
HB#2`�Bb- 2biBp2`�K 2K /Bp2`bQb +QM~BiQb �`K�/Qb
2 /m�b ;m2``�b /m`�Mi2 [m�b2 /QBb bû+mHQbX �HûK
/BbbQ- �TƦb Q +2bb�` 7Q;Q 2K RNN8- � JPJ1S
i2p2 /2 K�Mi2` mK� KBbb½Q M� `2;B½Q T�`� ;�`�M@
iB` [m2 Q +QM~BiQ 2bi�p� bQ# +QMi`QH2X SQ`i�MiQ-
�i`�pûb /2 +`őiB+�b 2 i2bi2 T`2HBKBM�` /2 i2Q`B�-
2bi2 2bim/Q KQbi`Qm [m2- 2K#Q`� 2ti`2K�K2Mi2
`2H2p�Mi2 T�`� �M�HBb2 /Q bBbi2K� BMi2`M�+BQM�H- �
hS. 7�H?� M� +QKT`22Mb½Q /2 mK +�bQ BMi2`2b@
b�Mi2 /2 +QM7`QMiQ �`K�/Q 2Mi`2 /m�b /2KQ+`�@
+B�b HB#2`�BbX *QMim/Q- �b T`ƦT`B�b HBKBi�ÏǤ2b /�
hS. b½Q `2H2p�Mi2b- pBbiQ [m2- TQ` K2BQ /2H�b-
û TQbbőp2H `2~2iB` 2 `2MQp�` Q /2#�i2 i2Ʀ`B+Q M�b
_2H�ÏǤ2b AMi2`M�+BQM�BbX

_272`2M+2b
(R) �MiB+- JBHD2MFQ- 2 C�/`�MF� oH�?Qp2+X kyRjX .2KQ+`�iB+

q�`, .2KQ+`�iB+ S2�+2 h?2Q`v �M/ i?2 q�` BM 6Q`K2`



S1_aS1*hAo�a- CPl_L�G P6 SPGAhA*�G a*A1L*1- aS1*A�G Aaal1 kyRd je

um;QbH�pB�X S`BKHD2MQ, GBbiQT�/�X
(k) �`�ȹDQ- q2K#HH2v GX- 2 h?�HBi� 6X aBHp�X kyR9X ǳ�b +QM@

i`B#mBÏǤ2b /� i2Q`B� /� T�x /2KQ+`�iB+� T�`� � BMbiBim+BQM�H@
Bx�Ï½Q /�b QT2`�ÏǤ2b /2 T�x QMmbB�M�b M� `2+QMbi`mÏ½Q /2
2bi�/Qb TƦb@+QM~BiQbǴX AM o a2KBM�`BQ L�+BQM�H /2 aQ+BQHQ@
;B� SQHőiB+�- R9@Re J�BQX

(j) .�?�H- _Q#2`iX �X kyyRX aQ#`2 � .2KQ+`�+B�X "`�bőHB�, 1/B@
iQ`� lMBp2`bB/�/2 /2 "`�bőHB�X

(9) .QvH2- JB+?�2H qX RN3eX ǳGB#2`�HBbK �M/ qQ`H/ SQHBiB+bXǴ
h?2 �K2`B+�M SQHBiB+�H a+B2M+2 _2pB2r 3yU9V, RR8R@RReNX

(8) .QvH2- JB+?�2HX RN3jX ǳE�Mi- HB#2`�H H2;�+B2b- �M/ 7Q`2B;M
�z�B`bXǴ S?BHQbQT?v �M/ Sm#HB+ �z�B`b RkUjV, ky8@kj8X

(e) 6�`#2`- >2M`v aX- 2 CQ�MM2 :Qr�X RNN8X ǳSQHBiB2b �M/
S2�+2XǴ AMi2`M�iBQM�H a2+m`Biv kyX

(d) :�H�bi`B- G2�M/`QX kyy8X � KBbb½Q /2 Q#b2`p�/Q`2b KBHBi�`2b
1[m�/Q`@S2`m@JPJ1S URNN8@RNNNV, 2 � T�`iB+BT�Ï½Q /Q
2tû`+BiQ #`�bBH2B`QX *�KTBM�b, l1*X

(3) E�Mi- AKK�Mm2HX kyy3X � T�x T2`Tûim� 2 Qmi`Qb QTȹb+mHQbX
GBb#Q�, 1/BÏǤ2b dyX

(N) G�vM2- *?`BbiQT?2`X RNN9X ǳE�Mi Q` *�MǶi, h?2 Jvi? Q7 i?2
.2KQ+`�iB+ S2�+2XǴ AMi2`M�iBQM�H a2+m`Biv RNUkV, 8@9NX

(Ry) G2pv- C�+FX RN3NX ǳ.QK2biB+ SQHBiB+b �M/ q�`ǴX AM h?2
P`B;BM �M/ S`2p2MiBQM Q7 J�DQ` q�`b- 2/X _Q#2`i _Qi#2`;X
*�K#`B/;2, *�K#`B/;2 lMBp2`bBiv S`2bbX

(RR) J�Mb}2H/- 1/r�`- 2 C�+F aMv/2`X RNN8X ǳ.2KQ+`�iBx�iBQM
�M/ i?2 .�M;2` Q7 q�`XǴ AMi2`M�iBQM�H a2+m`Biv kyURV, 8@j3X

(Rk) J�`+2H�- :�#`B2HX RNN8X ǳq�` �M/ S2�+2 BM h?2 �K�xQM,
ai`�i2;B+ AKTHB+�iBQMb 7Q` i?2 lMBi2/ ai�i2b �M/ G�iBM
�K2`B+� Q7 i?2 RNN8 1[m�/Q`@S2`m q�`XǴ .LaX

(Rj) J�`2b- .�pB/ _X kyyRX oBQH2Mi T2�+2, KBHBi�`Bx2/ BMi2`bi�i2
#�`;�BMBM; BM G�iBM �K2`B+�X L2r uQ`F, *QHmK#B� lMBp2`@
bBiv S`2bbX

(R9) J2B`2HH2b- GmBxX kyykX ǳE�`H SQTT2`- � [m2bi½Q /Q KûiQ/Q
+B2Miő}+Q 2 b2mb +`Biû`BQbXǴ S�`�/B;K�b kURRV, k@ 9X

(R8) JBHM2`- S�mH .X kyRkX Ǵ�K2`B+�M :`�M/ ai`�i2;v �M/
.2KQ+`�iB+ S2�+2ǴX AM am`pBp�H, :HQ#�H SQHBiB+b �M/ ai`�i@
2;v, 9NXdeX GQM/QM, AMi2`M�iBQM�H AMbiBimi2 7Q` ai`�i2;B+
aim/B2bX

(Re) JQ`�p+bBF- �M/`2rX RNNdX ǳh�FBM; S`272`2M+2b a2`BQmbHv,
� GB#2`�H h?2Q`v Q7 AMi2`M�iBQM�H SQHBiB+bXǴ AMi2`M�iBQM�H
P`;�MBx�iBQM 8RU9V, 8Rj@88jX

(Rd) L�p�`B- *Q`M2HB�X kyRjX ǴGB#2`�HBbKbǴX AM a2+m`Biv aim/B2b,
�M BMi`Q/m+iBQM- 2/Bi�/Q TQ` S�mH .X qBHHB�KbX lE, "`BiBb?
GB#`�`vX

(R3) P`2M- A/QX RNN8X ǳh?2 am#D2+iBpBiv Q7 i?2 ǵ.2KQ+`�iB+Ƕ
S2�+2, *?�M;BM; lXaX S2`+2TiBQMb Q7 AKT2`B�H :2`K�MvXǴ
AMi2`M�iBQM�H a2+m`Biv kyUkV, kej@jyRX

(RN) Pr2M- CQ?M JX RNN9X ǳ>Qr GB#2`�HBbK S`Q/m+2b .2KQ@
+`�iB+ S2�+2XǴ AMi2`M�iBQM�H a2+m`Biv RNUkV, 3d@Rk8X

(ky) _Bbb2@E�TT2M- h?QK�bX RNN8X ǳ.2KQ+`�iB+ S2�+2ě
q�`HBF2 .2KQ+`�+B2b\ � aQ+B�H *QMbi`m+iBpBbi AMi2`T`2i�@
iBQM Q7 i?2 GB#2`�H �`;mK2MiXǴ 1m`QT2�M CQm`M�H Q7 AMi2`@
M�iBQM�H _2H�iBQMb, RN@jNX

(kR) _mbb2ii- "`m+2 JX RNNjX :`�bTBM; i?2 .2KQ+`�iB+ S2�+2X
S`BM+2iQM, S`BM+2iQM lMBp2`bBiv S`2bbX

(kk) a�HƦKQM- JƦMB+�X kyyRX ǳ1H /2#�i2 bQ#`2 H� T�x
/2KQ+`�iB+�, mM� �T`QtBK�+BƦM +`őiB+�XǴ _2pBbi� /2 1biȹ/BQb
SQHőiB+Qb RRj, kjd@keeX

(kj) aTB`Q- .�pB/ 1X RNN9X ǳAMbB;MB}+�M+2 Q7 GB#2`�H S2�+2XǴ
AMi2`M�iBQM�H a2+m`Biv RNUkV, 8y@3eX

(k9) lMBi2/ L�iBQMbX RN98X .Q+X*�TőimHQ A /� *�`i� /�b L�ÏǤ2b
lMB/�bX

X

X

�HB+2 >2H2M� >2BH /2 "Q`#� Bb � J�bi2`Ƕb
bim/2Mi Q7 AMi2`M�iBQM�H _2H�iBQMb �i i?2
62/2`�H lMBp2`bBiv Q7 a�Mi� *�i�`BM�X a?2
?QH/b � #�+?2HQ` /2;`22 BM AMi2`M�iBQM�H _2@
H�iBQMb 7`QK i?2 lMBp2`bBiv Q7 o�H2 /Q Ai�D�ő
@ lLAo�GAX �HB+2 rQ`F2/ �i i?2 lMBp2`bBiv
Q7 i?2 _2;BQM Q7 CQBMpBHH2- BM i?2 AMi2`M�@
iBQM�H �/pBbQ`v- �M/ /2p2HQT2/ �+iBpBiB2b 7Q`
BMi2`M�iBQM�H �+iBQMX qBi? i?2 JmMB+BT�HBiv

Q7 CQBMpBHH2 �HB+2 "Q`#� /2p2HQT2/ i?2 BMi2`M�iBQM�H �+iBpBiB2b Q7
i?2 KmMB+BT�HBiv rBi? i?2 aBbi2` *BiB2b *QKKBii22X a?2 Bb +m``2MiHv
J�M�;2` Q7 JBbbBQMb _2+2TiBQMb �M/ 1p2Mib �i i?2 a2+`2i�`B�i Q7
AMi2`M�iBQM�H �z�B`b Q7 i?2 ai�i2 :Qp2`MK2Mi Q7 a�Mi� *�i�`BM�X
a?2 Bb �HbQ :2M2`�H a2+`2i�`v Q7 i?2 L�iBQM�H 6Q`mK Q7 ai�i2
J�M�;2`b Q7 AMi2`M�iBQM�H _2H�iBQMb Q7 "`�xBH @ 6P_lJ kd- �M/
*QQ`/BM�iQ` Q7 i?2 h?2K�iB+ *?�K#2` Q7 AMi2`M�iBQM�H �z�B`b Q7
i?2 a�Mi� *�i�`BM� ai�i2 "Q`/2` *2Mi2`X
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ai�i2@#mBH/BM; BM i?2 +QMi2ti Q7 i?2 1KTB`2 BM .2MB�H,
i?2 +�b2 Q7 i?2 *S� BM A`�[ Ukyyj@kyy9V

P bi�i2@#mBH/BM; MQ +QMi2tiQ /Q AKTû`BQ 2K L2;�Ï½Q,
Q +�bQ /� *S� MQ A`�[m2 Ukyyj@kyy9V

L�i�HB G�Bb2 w�K#QMB >Qz- lMBp2`bBiv Q7 S�`�M�
_�KQM "H�M+Q- 62/2`�H lMBp2`bBiv Q7 G�iBM@�K2`B+�M AMi2;`�iBQM

�#bi`�+iěai�i2@#mBH/BM; T`Q+2bb2b ?�p2 #2+QK2 BM+`2�bBM;Hv BKTQ`i�Mi QM i?2 BMi2`M�iBQM�H bi�;2- #2+QKBM; BKTQ`i�Mi
iQQHb 7Q` i?2 bi�#BHBx�iBQM Q7 TQbi@+QM~B+i +QmMi`B2b �M/ i?2 T`QKQiBQM Q7 T2�+2X .2bTBi2 i?2 +2Mi`�HBiv i?�i i?2b2 T`Q+2bb2b
Q++mTv BM BMi2`M�iBQM�H TQHBiB+b- i?2 mM/2`bi�M/BM;b QM i?2K �`2 KQbiHv +QKTQb2/ Q7 i2+?MB+�H �M/ �/KBMBbi`�iBp2 �M�Hvx2b
QM i?2 +QMbi`m+iBQM Q7 bi�i2 BMbiBimiBQMb i?`Qm;? 2ti2`M�H �+iQ`bX h?Bb ivT2 Q7 �TT`Q�+? �HHQrb i?2 TQHBiB+�H +?�`�+i2` Q7
i?2 bi�i2@#mBH/BM; iQ #2 bm#i`�+i2/ �M/ i?2 2t2`+Bb2 Q7 TQr2` Bb /2MB2/X h?�i Bb r?v .�pB/ *?�M/H2` b�vb i?�i i?2 1KTB`2
Bb BM /2MB�H �M/ b22Fb i?`Qm;? i?2 #m`2�m+`�iB+ �M/ i?2`�T2miB+ 7Q`KmH�b Q7 bi�i2@#mBH/BM; iQ 2p�/2 Bib `2bTQMbB#BHBiv #mi
rBi?Qmi biQTTBM; iQ `2;mH�i2 �M/ +QMi`QH MQM@q2bi2`M bi�i2bX h�FBM; i?Bb BMiQ �++QmMi- i?Bb �`iB+H2 b22Fb iQ mM/2`bi�M/
i?2 /vM�KB+b �M/ T`�+iB+2b BMpQHp2/ BM i?2 T`Q+2bb Q7 U`2V+QMbi`m+iBQM Q7 i?2 ai�i2 BM A`�[ Ukyyj@kyy9V- H2/ #v i?2
*Q�HBiBQM�H S`QpBbBQM�H �mi?Q`Biv U*S�VX h?2 `2b2�`+? b22Fb iQ b22 B7 i?2 A`�[B +�b2 +�M #2 mM/2`biQQ/ 7`QK .�pB/
*?�M/H2`Ƕb +QMi`B#miBQMb iQ i?2 1KTB`2 BM .2MB�HX 6Q` i?Bb- i?2 rQ`F Bb /BpB/2/ BMiQ i?`22 b2+iBQMb- i?2 }`bi T`2b2Mib
*?�M/H2`Ƕb /2}MBiBQM Q7 i?2 1KTB`2 BM /2MB�H �M/ r?B+? �`2 i?2 K�BM K2+?�MBbKb Q7 `2;mH�iBQM �M/ +QMi`QH +QMi�BM2/
BM Bib +QMi2tiX h?2 b2+QM/ b2+iBQM 7Q+mb2b QM i?2 *S�Ƕb T2`7Q`K�M+2 BM A`�[- MQiBM; i?2 K2�bm`2b �M/ bi`�i2;B2b mb2/
#v i?2 Q`;�MBx�iBQM BM A`�[X h?2 i?B`/ b2+iBQM /2�Hb rBi? i?2 +QMbi`m+iBQM Q7 i?2 `mH2 Q7 H�r BM A`�[ �M/ ?Qr Bi r�b
mb2/ #v i?2 Q++mT�iBQM 7Q`+2b iQ /2Mv i?2 TQr2` 2t2`+Bb2/ �M/ 2p�/2 `2bTQMbB#BHBiv BM i?2 7�+2 Q7 i?2 /B{+mHiB2b Q7 i?2 T`Q+2bbX

E2vrQ`/běai�i2@"mBH/BM;- A`�[- *S�X

_2bmKQěPb T`Q+2bbQb /2 bi�i2@#mBH/BM; pāK �/[mB`BM/Q +�/� p2x K�Bb `2H2p�M+B� MQ +2M�`BQ BMi2`M�+BQM�H- +QMp2`i2M/Q@b2
2K BKTQ`i�Mi2b 72``�K2Mi�b T�`� � 2bi�#BHBx�Ï½Q /2 T�őb2b TƦb@+QM~BiQb 2 T`QKQÏ½Q /� T�xX �T2b�` /� +2Mi`�HB/�/2 [m2
2bb2b T`Q+2bbQb Q+mT�K M� TQHőiB+� BMi2`M�+BQM�H- �b +QKT`22MbǤ2b bQ#`2 2H2b b½Q K�DQ`Bi�`B�K2Mi2 +QKTQbi�b TQ` �M�HBb2b
iû+MB+�b 2 �/KBMBbi`�iBp�b bQ#`2 � +QMbi`mÏ½Q /2 BMbiBimBÏǤ2b 2bi�i�Bb TQ` BMi2`Kû/BQ /2 �iQ`2b 2ti2`MQbX 1bb2 iBTQ /2
�#Q`/�;2K T2`KBi2 [m2 Q +�`�i2` TQHőiB+Q /Q /2 bi�i2@#mBH/BM; b2D� bm#i`�ő/Q 2 Q 2t2`+ő+BQ /Q TQ/2` b2D� M2;�/QX SQ`
BbbQ- .�pB/ *?�M/H2` /Bx [m2 Q AKTû`BQ 2bi� 2K M2;�Ï½Q 2 #mb+� �i`�pûb /�b 7Ʀ`KmH�b #m`Q+`�iB+�b 2 i2`�TāmiB+�b /Q
bi�i2@#mBH/BM; 2p�/B` � bm� `2bTQMb�#BHB/�/2- K�b b2K /2Bt�` /2 `2;mH�` 2 +QMi`QH�` Qb 1bi�/Qb M½Q@Q+B/2Mi�BbX h2M/Q BbbQ
2K +QMi�- 2bb2 �`iB;Q #mb+� +QKT`22M/2` �b /BM�KB+�b 2 T`�iB+�b 2MpQHpB/�b MQ T`Q+2bbQ /2 U`2V+QMbi`mÏ½Q /Q 1bi�/Q MQ
A`�[m2 Ukyyj@kyy9V- HB/2`�/Q T2H� *Q�HBiBQM�H S`QpBbBQM�H �mi?Q`Biv U*S�VX � T2b[mBb� #mb+� Q#b2`p�` b2 Q +�bQ B`�[mB�MQ
TQ/2 b2` 2Mi2M/B/Q � T�`iB` /�b +QMi`B#mBÏǤ2b /2 .�pB/ *?�M/H2` bQ#`2 Q AKTû`BQ 2K L2;�Ï½QX S�`� BbbQ- Q i`�#�H?Q 2bi�
/BpB/Q 2K i`āb b2ÏǤ2b- M� T`BK2B`� �T`2b2Mi�@b2 � /2}MBÏ½Q /2 *?�M/H2` bQ#`2 Q AKTû`BQ 2K M2;�Ï½Q 2 [m�Bb Qb T`BM+BT�Bb
K2+�MBbKQb /2 `2;mH�Ï½Q 2 +QMi`QH2 +QMiB/Qb 2K b2m +QMi2tiQX � b2;mM/� b2Ï½Q +QM+2Mi`�@b2 M� �im�Ï½Q /� *S� MQ A`�[m2-
Q#b2`p�M/Q �b K2/B/�b 2 2bi`�iû;B�b miBHBx�/�b T2H� Q`;�MBx�Ï½Q MQ T�őbX � i2`+2B`� b2Ï½Q i`�i� /� +QMbi`mÏ½Q /Q 1bi�/Q /2
.B`2BiQ MQ A`�[m2 2 +QKQ 2H2 7QB miBHBx�/Q T2H�b 7Q`Ï�b /2 Q+mT�Ï½Q T�`� M2;�` Q TQ/2` 2t2`+B/Q 2 2p�/B` � `2bTQMb�#BHB/�/2
7`2Mi2 ¨b /B}+mH/�/2b /Q T`Q+2bbQX

S�H�p`�b@*?�p2ěai�i2@"mBH/BM;- A`�[m2- *S�X

am#KBii2/ěRd@y8@kyRdX �++2Ti2/ěRN@Rk@kyRdX

!
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R AMi`Q/mÏ½Q

P bi�i2@#mBH/BM; TQ/2 b2` /2}MB/Q +QKQ Q
T`Q+2bbQ �i`�pûb /Q [m�H b½Q +QMbi`mő/�b Qm

`2+QMbi`mő/�b �b BMbiBimBÏǤ2b /2 ;Qp2`M�MÏ� /2
mK 1bi�/Q- b2M/Q 2bb�b BMbiBimBÏǤ2b `2bTQMb�p2Bb
TQ` T`QTQ`+BQM�` � b2;m`�MÏ� 7őbB+� 2 2+QMƬKB+�
/Qb +B/�/½Qb [m2 ?�#Bi�K 2bb2 1bi�/Q U*?�M/H2`
kyye- RVX � +QMbi`mÏ½Q /2 1bi�/Qb TQ` �iQ`2b
BMi2`M�+BQM�Bb i2K bB/Q H�`;�K2Mi2 miBHBx�/� �TƦb
Q }K /� :m2``� 6`B� +QKQ mK� BKTQ`i�Mi2 2b@
i`�iû;B� T�`� 2bi�#BHBx�` T�őb2b TƦb@+QM~BiQb 2 T`Q@
KQp2` � T�x UL2rK�M kyRj- R9kVX SQ` +QMi� /BbbQ
Qb T`Q+2bbQb /2 bi�i2@#mBH/BM; iāK Q+mT�/Q mK
2bT�ÏQ +2Mi`�H M�b /Bb+mbbǤ2b /2 TQHőiB+� BMi2`M�@
+BQM�H M�b ȹHiBK�b /û+�/�bX LQ 2Mi�MiQ- �T2b�`
/Q 7Q+Q +QM+2/B/Q �Q 2MpQHpBK2MiQ 2ti2`MQ M�
+QMbi`mÏ½Q /2 mK 1bi�/Q- Q +QKT`QKBbbQ i2Ʀ`B+Q
+QK Q 2Mi2M/BK2MiQ /Q bi�i2@#mBH/BM; +QKQ mK
[m�/`Q TQHőiB+Q �BM/� û HBKBi�/Q U*?�M/H2` kyye-
9VX AbbQ Q+Q``2- T`BM+BT�HK2Mi2 2K pB`im/2 /� T`B@
K�xB� +QM+2/B/� ¨b [m2biǤ2b iû+MB+�b 2MpQHpB/�b
MQ bi�i2@#mBH/BM;X

� +QMbi`mÏ½Q /2 BMbiBimBÏǤ2b 2bi�i�Bb- +QK Q
}K /2 +�T�+Bi�` 1bi�/Qb 2bi� MQ +2Mi`Q ǳ/2 mK�
M�``�iBp� i`B�M;mH�` [m2 7mM/2 MQÏǤ2b- �T�`2Mi2@
K2Mi2 /Bbi�Mi2b- /2 b2;m`�MÏ�- /2b2MpQHpBK2MiQ 2
T�xǴ U"H�M+Q kyRd- 3jVX 1bi�b MQÏǤ2b b½Q �#Q`@
/�/�b i`�/B+BQM�HK2Mi2 T2HQb 2bim/BQbQb /2 `2@
H�ÏǤ2b BMi2`M�+BQM�Bb � T�`iB` /2 T2`bT2+iBp�b 2
2tT2+i�iBp�b /2 `2bmHi�/Qb /B72`2Mi2bX LQ 2Mi�MiQ-
+QKQ /2bi�+� "H�M+Q UkyRd- 3jV- � 7mb½Q /2bb�b
+QM+2TÏǤ2b T2`KBi2- �i`�pûb /2bb� M�``�iBp� i`B@
�M;mH�`- � +QM+Hmb½Q /2 [m2 b2K b2;m`�MÏ� M½Q
?�p2`� /2b2MpQHpBK2MiQc 2- +QKQ Q /2b2MpQHpB@
K2MiQ û BKT`2b+BM/őp2H T�`� � +QMbQHB/�Ï½Q /2
mK �K#B2Mi2 b2;m`Q- b2K 2H2 M½Q ?� b2;m`�MÏ�
2 i�MiQ Q /2b2MpQHpBK2MiQ- [m�MiQ � b2;m`�MÏ�
b½Q 2bb2M+B�Bb T�`� � i`�Mb7Q`K�Ï½Q /2 +QM~BiQb
pBQH2MiQb 2 T�`� � +QMbQHB/�Ï½Q /� T�xX L2bb2 b2M@
iB/Q- Q /2 bi�i2@#mBH/BM; û +�/� p2x K�Bb +QKT`22M@
/B/Q +QKQ mK� 72``�K2Mi� iû+MB+� 2 #m`Q+`�iB+�

• L�i�HB >Qz- J�bi2`Ƕb bim/2Mi Q7 SQHBiB+�H a+B2M+2- lMBp2`@
bBiv Q7 S�`�M�USS:*Sfl6S_VX _�KQM "H�M+Q- S`Q72b@
bQ` Q7 i?2 62/2`�H lMBp2`bBiv Q7 G�iBM@�K2`B+�M AMi2;`�iBQM
UlLAG�VX
1@K�BH,L�i�HBX?Qz!;K�BHX+QK �M/ `�KQMX#�M+Q!;K�BHX+QK

.PA,?iiT,ff/tX/QBXQ`;fRyXkR3R9fT2`bT2+iBp�bXNN

2bb2M+B�H T�`� i`�Mb7Q`K�Ï½Q /2 +2M�`BQb pBQH2M@
iQbX � +QKT`22Mb½Q /Q /2 bi�i2@#mBH/BM; +QKQ
mK K2+�MBbKQ +�T�+Bi�/Q` /2 1bi�/Qb �+�#� TQ`
/2bTQHBiBx�` Q T`Q+2bbQ 2 BMpBbB#BHBx�` �b `2H�ÏǤ2b
/2 TQ/2` [m2 T2`K2B�K 2bb�b BMi2`p2MÏǤ2bX S�`�
.�pB/ *?�M/H2` Ukyye- 3@NV- 2K bm� /2b+`BÏ½Q
/Q AKTû`BQ 2K L2;�Ï½Q- 2bb�b T`�iB+�b �+�#�K
TQ` +QMbiBimB` mK MQpQ [m�/`Q /2 /QKBM�Ï½Q-
#�b2�/Q M� M2;�Ï½Q /Q TQ/2` 2 /� `2bTQMb�#BHB@
/�/2 Q+B/2Mi�BbX .2bb2 KQ/Q- Q 2t2`+ő+BQ /Q TQ/2`
M� �im�HB/�/2 û /Bb7�`Ï�/Q �i`�pûb /� +QMbi`mÏ½Q
/Bb+m`bBp� /� B/2B� /2 T�`+2`B� 2Mi`2 Qb 1bi�/Qb
BMi2`pBM/Qb 2 Qb �;2Mi2b BMi2`M�+BQM�BbX 1bb2 7�iQ
M½Q iQ`M� 2bb�b BMi2`p2MÏǤ2b K2MQb BMp�bBp�bc
KmBiQ T2HQ +QMi`�`BQ- �+�#� T2`KBiBM/Q � BMbi�m@
`�Ï½Q /2 KûiQ/Qb /2 `2;mH�Ï½Q 2 +QMi`QH2 KmBiQ
K�Bb T`Q7mM/Qb /Q [m2 Qb i`�/B+BQM�BbX � 7Q`i2
BM;2`āM+B� /2 �iQ`2b 2ti2`MQb �+�#� BKT2/BM/Q
Q 2bi�#2H2+BK2MiQ /2 pőM+mHQb 2Mi`2 Qb 1bi�/Qb
[m2 bQ7`2K � BMi2`p2MÏ½Q 2 �b bm�b bQ+B2/�/2bX P
`2bmHi�/Q /BbbQ û Q 72MƬK2MQ /Qb ǳ1bi�/Qb 6�Mi�b@
K�bǴ- [m2 +QMbiBim2K@b2 2K 1bi�/Qb [m2 TQbbm2K
Q `2+QM?2+BK2MiQ BMi2`M�+BQM�H /2 bm� bQ#2`�MB�-
+QMim/Q- +�`2+2K /2 H2;BiBKB/�/2 2 `2T`2b2Mi�iBpB@
/�/2 BMi2`M�bX J2bKQ 2K bBim�ÏǤ2b M�b [m�Bb Q
TQ/2` û 2t2`+B/Q TQ` K2BQ /2 K2+�MBbKQb i`�/B@
+BQM�Bb- +QKQ � BMp�b½Q 2 Q+mT�Ï½Q /2 mK T�őb
TQ` TQ/2`2b 2bi`�M;2B`Qb- ?� mK ;`�M/2 2b7Q`ÏQ
T�`� M2;�` Q TQ/2` 2 2p�/B` � `2bTQMb�#BHB/�/2 TQ`
T�`i2 /�b TQiāM+B�b Q+mT�Mi2b U*?�M/H2` kyye- 3VX
� BMp�b½Q /Q A`�[m2 2K kyyj- TQ` mK� +Q�HBx½Q
BMi2`M�+BQM�H HB/2`�/� T2HQb 1bi�/Qb lMB/Qb- û mK
ƦiBKQ 2t2KTHQ /BbbQX � pBiƦ`B� /�b 7Q`Ï�b Q+m@
T�Mi2b 7QB +QK2KQ`�/� /Bb+`2i�K2Mi2 2 � bQ#2`�@
MB� B`�[mB�M� 7QB /2pQHpB/� �Qb �;2Mi2b HQ+�Bb 2K
DmM?Q /2 kyy9X h2M/Q 2K +QMi� i�H `272`2M+B�H- 2bb2
�`iB;Q �M�HBb� Q T`Q+2bbQ /2 /2 bi�i2@#mBH/BM; MQ
A`�[m2- +QM+2Mi`�M/Q@b2 M� �im�Ï½Q /� *Q�HBx½Q
/2 �miQ`B/�/2 S`QpBbƦ`B� U*Q�HBiBQM�H S`QpBbBQM�H
�mi?Q`Biv @ *S�V /m`�Mi2 Q T2`őQ/Q [m2 2bi2p2
¨ 7`2Mi2 /� U`2V+QMbi`mÏ½Q /Q A`�[m2X "mb+�@b2
Q#b2`p�` �i`�pûb /2 [m�Bb T`�iB+�b Q TQ/2` �bbmK2
� 7Q`K� /� M2;�Ï½Q M2bb2 T`Q+2bbQX

P 2bim/Q /Q +�bQ B`�[mB�MQ 7QB 2b+QH?B/Q TQ`
b2 +QMbiBimB` 2K mK H2�bi HBF2Hv +�b2X *QKQ �TQMi�
_2M�iQ S2`BbbBMQiQ UkyRj- R8eV- Qb H2�bi HBF2Hv
+�b2b ǳb½Q �[m2H2b [m2- /2 �+Q`/Q +QK mK� i2Q`B�-
K2MQb /2p2`B�K T`Q/mxB` mK `2bmHi�/Q- K�b Q
T`Q/mx2KǴX .2bb� K�M2B`�- b2 � i2Q`B� T�bb� TQ`
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2bb2b +�bQb K2MQb 7�pQ`�p2Bb- 2H� /2p2`� +QMb2;mB`
T�bb�` i�K#ûK TQ` Qmi`Qb +�bQb K�Bb bBKTH2bX P
+�bQ /Q A`�[m2- +QKQ D� K2M+BQM�/Q- +QMbiBimB@
b2 2K mK� BMp�b½Q /2 mK T�őb bQ#2`�MQ TQ`
TQiāM+B�b BMi2`M�+BQM�Bb 2 M� +QMbQHB/�Ï½Q /2
mK� Q+mT�Ï½Q 7Q`K�H /Q i2``BiƦ`BQ �TƦb Q }K /Q
+QM~BiQX � *S� iQ`MQm@b2 Q Ʀ`;½Q `2bTQMb�p2H
M½Q �T2M�b T2H� `2+QMbi`mÏ½Q /�b BMbiBimBÏǤ2b
B`�[mB�M�b- K�b i�K#ûK T2H� �/KBMBbi`�Ï½Q 2
;Qp2`MQ /Q 1bi�/Q 2Mi`2 kyyj@kyy9X 1bb2b 7�iQ`2b
BM/B+�K mK 2t2`+ő+BQ /B`2iQ 2 7Q`K�H /Q TQ/2`-
/2 KQ/Q [m2 Q A`�[m2 M½Q /2p2`B� b2` 2Mi2M/B/Q
� T�`iB` /� +QM+2TÏ½Q /Q AKTû`BQ 2K L2;�Ï½QX
hQ/�pB�- [m�M/Q Q#b2`p�KQb K�Bb T`Q7mM/�K2Mi2
Q +�bQ- T2`+2#2@b2 [m2 � �im�Ï½Q /� *S� 2 /Q
;Qp2`MQ �K2`B+�MQ 2biBp2`�K BK#mő/�b TQ` �ÏǤ2b
[m2 pBb�p�K � M2;�Ï½Q /Q TQ/2` 2 2p�b½Q /�
`2bTQMb�#BHB/�/2X � T`ƦT`B� i`�MbBÏ½Q /Q TQ/2`
/� *S� T�`� mK ;Qp2`MQ BMi2`BMQ B`�[mB�MQ 7QB
�+2H2`�/�- /2 KQ/Q [m2 � bQ#2`�MB� B`�[mB�M�
pQHi�bb2 T�`� �iQ`2b M�+BQM�Bb Q K�Bb `�TB/Q TQb@
bőp2HX S�`� /2KQMbi`�` 2bb�b `2H�ÏǤ2b 2 /BM�KB+�b
/2 `2;mH�Ï½Q 2 TQ/2` M�b `2H�ÏǤ2b BMi2`M�+BQM�Bb-
2bi2 �`iB;Q 2bi� /BpB/B/Q 2K i`āb b2ÏǤ2b 2 �KT�`�@
b2 M� �M�HBb2 /2 /Q+mK2MiQ 2KBiB/Qb T2H� *S� 2
/2 7QMi2b b2+mM/�`B�b bQ#`2 Q +�bQX L� T`BK2B`�
b2Ï½Q �T`2b2Mi�@b2 � B/2B� /Q AKTû`BQ 2K M2;�Ï½Q
/2b2MpQHpB/� TQ` .�pB/ *?�M/H2` UkyyeVX C� M�
b2;mM/� b2Ï½Q- �#Q`/�@b2 � �im�Ï½Q /� *S� MQ
A`�[m2- Q#b2`p�M/Q �i`�pûb /2 [m�Bb K2+�MBbKQb
Q 1bi�/Q B`�[mB�MQ 7QB `2+QMbi`mő/Q �TƦb Q }K
/Q +QM~BiQX L� i2`+2B`� b2Ï½Q û �M�HBb�/Q +QKQ
� �im�Ï½Q /� *S� TQ/2 b2` 2Mi2M/B/� � T�`iB` /�
+QM+2TÏ½Q /Q AKTû`BQ 2K M2;�Ï½Q- /2KQMbi`�M/Q
+QKQ � +QMbi`mÏ½Q /Q 1bi�/Q /2 .B`2BiQ 7QB miB@
HBx�/� +QKQ mK K2+�MBbKQ /2 M2;�Ï½Q /Q TQ/2`
MQ A`�[m2X

k P AKTû`BQ 2K L2;�Ï½Q 2 Q 2t2`+ő+BQ
/Q TQ/2` �i`�pûb /� T`�iB+� /Q ai�i2@
"mBH/BM; MQ +2M�`BQ AMi2`M�+BQM�H
S�`� +QKT`22M/2` � B/2B� /2 .�pB/ *?�M/H2`
bQ#`2 Q AKTû`BQ 2K L2;�Ï½Q- T`BK2B`�K2Mi2 û
T`2+BbQ b2 �T`Q7mM/�` MQ 2bim/Q /Q K2+�MBbKQ
/2 TQ/2` K�Bb miBHBx�/Q M2bb2 +QMi2tiQ, Qb T`Q@
+2bbQb /2 U`2V+QMbi`mÏ½Q /2 1bi�/QbX P /2 bi�i2@
#mBH/BM; û pBbiQ +QKQ mK T`Q+2bbQ /2 7Q`i�H2+@
BK2MiQ /�b +�T�+B/�/2b /Q 1bi�/Q �i`�pûb /�

BMi2`p2MÏ½Q 2ti2`M�- iQ`M�M/Q@b2 mK +QM+2BiQ +2M@
i`�H M�b �ÏǤ2b 2 MQb /Bb+m`bQb /Qb �iQ`2b BMi2`@
M�+BQM�Bb U:m2p�`� kyy3- j93VX 1H2 ;�M?Qm 7Q`Ï�
MQ +2M�`BQ BMi2`M�+BQM�H ¨ T�`iB` /�b BMi2`p2MÏǤ2b
?mK�MBi�`B�b /� /û+�/� /2 RNNy- T�bb�M/Q � b2
+QMbQHB/�` +QK �b TQHőiB+�b /2 +QK#�i2 �Q i2`@
`Q`BbKQ MQ`i2@�K2`B+�M�b- �TƦb Qb �i�[m2b /2 RR
/2 a2i2K#`Q /2 kyyRX a2;mM/Q *?�M/H2` Ukyye-
jkV- Q /2#�i2- MQb �MQb RNNy- T�mi�p� � BMi2`@
p2MÏ½Q BMi2`M�+BQM�H � T�`iB` /Q 2K#�i2 2Mi`2 Q
/B`2BiQ � BMi2`p2MÏ½Q 2 Q /B`2BiQ ¨ bQ#2`�MB� /2
mK 1bi�/QX LQ /2+Q``2` /2bb2 T2`őQ/Q- Q 1bi�/Q
M½Q@Q+B/2Mi�H 7QB �HpQ /2 BMȹK2`�b BMi2`p2MÏǤ2b
2ti2`M�b 2 �#2`i�K2Mi2 +Q2`+BiBp�b- `2H�+BQM�/�b
¨ `2bTQMb�#BHB/�/2 /2 T`Qi2;2`RX �im�HK2Mi2- �
`2iƦ`B+� K�Bb `2+Q``2Mi2 MQ K2BQ BMi2`M�+BQM�H
`272`2@b2 �Q bi�i2@#mBH/BM;2K i2`KQb /2 `2bTQMb@
�#BHB/�/2 +QKT�`iBH?�/� Qm T2H� B/2B� /2 MQp�b
T�`+2`B�b 2Mi`2 1bi�/Qb 2 P`;�MBx�ÏǤ2b AMi2`M�@
+BQM�BbX 1bb� �#Q`/�;2K T2`KBi2 � +QMbQHB/�Ï½Q
/2 MQp�b 7Q`K�b /2 `2;mH�Ï½Q 2 BMi2`p2MÏ½Q 2K
1bi�/Qb TƦb@+QM~BiQX P bi�i2@#mBH/BM;- +QKQ mK�
T`�iB+� �THB+�/� 2K +2M�`BQb TƦb@+QM~BiQb- TQ/2
b2` /2}MB/Q +QKQ Q T`Q+2bbQ �i`�pûb /Q [m�H b½Q
`2;mH�/�b �b `2H�ÏǤ2b /2 mK 1bi�/Q +QK � bm�
T`ƦT`B� TQTmH�Ï½Q U"H�M+Q kyR9- jykVX *QMim/Q-
MQb ȹHiBKQb i2KTQb 2H2 i2K bB/Q 2Mi2M/B/Q +QKQ
mK T`Q+2bbQ K2`�K2Mi2 BMbiBim+BQM�H 2 +�T�+B@
i�/Q` /2 BMbiBimBÏǤ2b- /2Bt�M/Q /2 H�/Q [m2biǤ2b
TQHőiB+�b 2 bQ+B�BbX L2bb2 iBTQ /2 BMi2`T`2i�Ï½Q-
7Q+�@b2 MQ 7Q`i�H2+BK2MiQ /� ;Qp2`M�MÏ� BMi2`M� �
T�`iB` /� `2+QMbi`mÏ½Q /Qb �T�`2H?Qb #m`Q+`�iB+Qb
/Q 1bi�/QX aQ# 2bi2 2Mi2M/BK2MiQ- � T`BK�xB� /Q
T`Q+2bbQ 2bi� M� +`B�Ï½Q /2 BMbiBimBÏǤ2b H2;BiBK�b
2 272iBp�b- +�T�x2b /2 2t2`+2` �miQ`B/�/2 2 T`Q@
TQ`+BQM�` b2;m`�MÏ� �Qb b2mb +B/�/½QbX SQ` +QMi�
/BbbQ Qb T`Q+2bbQb /2 +QMbi`mÏ½Q /2 1bi�/Qb QTi�K
TQ` mK� �`[mBi2im`� 2bi�i�H T2[m2M�- �M+Q`�/�

RX _2bTQMb�#BHB/�/2 /2 S`Qi2;2` û mK +QKT`QKBbbQ TQHőiB+Q
}`K�/Q TQ` iQ/Qb Qb 1bi�/Qb K2K#`Qb /� P`;�MBx�Ï½Q /�b
L�ÏǤ2b lMB/�b UPLlVX 1bb2 +QKT`QKBbbQ 2bi� `2T`2b2Mi�/Q
MQ `2H�iƦ`BQ h?2 _2bTQMb�#BHBiv iQ S`Qi2+i Tm#HB+�/Q MQ �MQ /2
kyyRX P T`BM+őTBQ +2Mi`�H /Q `2H�iƦ`BQ #�b2�p�@b2 M� T`2KBbb�
/2 [m2 � bQ#2`�MB� BKTHB+� � `2bTQMb�#BHB/�/2 /2 T`Qi2;2` �
TQTmH�ÏǤ2b 2 M½Q �T2M�b Q 1bi�/QX �bbBK- [m�M/Q mK� TQTm@
H�Ï½Q bQ7`2 �H;mK /�MQ ;`�p2- +QKQ `2bmHi�/Q /2 mK� ;m2``�
BMi2`M�- /� BMbm`;āM+B�- /� `2T`2bb½Q Qm �iû K2bKQ /Q 7`�+�bbQ
/Q 1bi�/Q- 2 Q 1bi�/Q 2K [m2bi½Q M½Q 2bi� /BbTQbiQ � /2i2` Qm
2pBi�`- Q T`BM+őTBQ /� M½Q BMi2`p2MÏ½Q +2/2 � `2bTQMb�#BHB/�/2
BMi2`M�+BQM�H /2 T`Qi2;2` Uh?2 _2bTQMb�#BHBiv iQ S`Qi2+i kyyR-
sAVX
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MQb KQ/2HQb /2 /2KQ+`�+B�b HB#2`�Bb 2 BMi2`+QM2+@
i�/Qb +QK � `2/2 ;HQ#�H /2 ;Qp2`M�MÏ� U_B+?KQM/
kyR9- e9VX 1bb�b 2b+QH?�b �/pûK /� �#Q`/�;2K
K�Bb iû+MB+� 2 7mM+BQM�H /Q 1bi�/Q 72Bi� T2HQb
�;2Mi2b BMi2`M�+BQM�BbX L2bb2 b2MiB/Q- Q 1bi�/Q û
2Mi2M/B/Q +QKQ mK +QMDmMiQ /2 BMbiBimBÏǤ2b [m2
TQ/2K b2` +QMbi`mő/�b 2 7Q`i�H2+B/�b TQ` �iQ`2b
2ti2`MQb 2fQm �bbmKB/�b i2KTQ`�`B�K2Mi2 TQ` �/@
KBMBbi`�ÏǤ2b BMi2`M�+BQM�Bb U:m2p�`� kyy3- j93VX
�bbBK- Q bi�i2@#mBH/BM; BKTHB+� Q /2b2MpQHpBK2MiQ
/2 p�`BQb K2+�MBbKQb BMi2`M�+BQM�Bb [m2 Q#D2iB@
p�K 2M7`2Mi�` Qb +�bQb /2 +QH�TbQ /2 1bi�/Qb- Qm
�BM/�- Qb 1bi�/Qb �miQ`Bi�`BQb 2 [m2 `2T`2b2Mi�K
mK� �K2�Ï� ¨b bm�b T`ƦT`B�b TQTmH�ÏǤ2b U*?�M@
/H2` kyye- keVX Pb �;2Mi2b BMi2`M�+BQM�Bb BMi2`pûK
M2bb2b 1bi�/Qb � }K /2 +�T�+Bi�` �b bm�b BMbiB@
imBÏǤ2b 2 7QK2Mi�` Q 2t2`+ő+BQ /� #Q� ;Qp2`M�MÏ�X
1bb�b BMi2`�ÏǤ2b b½Q /2b+`Bi�b 2K i2`KQb /2 T�`+2@
`B� 2 /2 2KTQ/2`�K2MiQX LQ 2Mi�MiQ- `2T`2b2Mi�K
� 7Q`K� K�Bb T`Q7mM/� /2 `2;mH�Ï½Q 2 +QMi`QH2 /2
1bi�/Qb MQ bBbi2K� BMi2`M�+BQM�HX AbbQ /2+Q``2 /�
B/2B� /2 [m2 � 7`�;BHB/�/2 BMbiBim+BQM�H /2 1bi�/Qb
TƦb@+QM~BiQb Qm �miQ`Bi�`BQb û mK� T`2Q+mT�Ï½Q
KmM/B�H 2 /2p2 b2` +QK#�iB/� �i`�pûb /�b T`�iB@
+�b +�T�+Bi�/Q`�b /Q bi�i2@#mBH/BM;X :`�M/2 T�`i2
/� HBi2`�im`� bQ#`2 Q bi�i2@#mBH/BM; b2 +QM+2Mi`�
2K �T`2b2Mi�` bQHmÏǤ2b iû+MB+�b 2 #m`Q+`�iB+�b
T�`� � T`Q#H2K�iB+� /� 7`�;BHB/�/2 /Q 1bi�/Q-
BM/B+�M/Q +�KBM?Qb 2 BMbiBimBÏǤ2b � b2`2K b2;mB@
/QbX 1bb�b +`őiB+�b b2;m2K Q KQ/2HQ i2Ʀ`B+Q /�b
T`Q#H2K bQHpBM; i?2Q`B2b /2b+`BiQb TQ` _Q#2`i *Qt
URN3RVX �b i2Q`B�b /Q iBTQ T`Q#H2K bQHpBM; 2M7�@
iBx�K � M2+2bbB/�/2 /2 b2 `2T`2b2Mi�` Q KmM/Q
+QKQ 2H2 û 2- TQ` BMi2`Kû/BQ /2bb2 +�`�i2` MQ`K�@
iBpQ 2 �bb2`iBpQ bQ#`2 � `2�HB/�/2- }t�` T�/`Ǥ2b
2 T�`�K2i`Qb T�`� mK T`Q#H2K� T�`iB+mH�` /2
mK bBbi2K� bQ+B�H U*Qt RN3R- ky3VX �bbBK- �b
�#Q`/�;2Mb i2+MQ+`�i�b /Q bi�i2@#mBH/BM; �+�#�K
+QM7Q`K�M/Q mK� 7Q`K� /2 2Mi2M/2` 2 7�x2` Qb
T`Q+2bbQb /2 +QMbi`mÏ½Q /�b BMbiBimBÏǤ2b 2bi�i�Bb
2K T�őb2b TƦb@+QM~BiQbX 1bb2 KQpBK2MiQ 7�pQ`2+2
� /2bTQHBiBx�Ï½Q /Q bi�i2@#mBH/BM; 2 DmbiB}+� � 7Q`i2
BM;2`āM+B� 2ti2`M� MQ K2bKQX *?�M/H2` Ukyye-
8V `2bb�Hi� [m2 Q bi�i2@#mBH/BM; û 2M+�`�/Q +QKQ
mK� [m2bi½Q /2 /2b2MpQHpBK2MiQ /2 +QM?2+BK2MiQ
2bT2+B�HBx�/Q BMi2`M�+BQM�H- [m2 #mb+� K2H?Q`�`
Qb [m�/`Qb /2 ;Qp2`M�MÏ� /Qb 1bi�/Qb M½Q P+B@
/2Mi�BbX AbbQ �+�#� TQ` 2M+Q#`B` Q T`QTƦbBiQ /2
`2;mH�Ï½Q 2 +QMi`QH2 2tBbi2Mi2b M2bb�b T`2``Q;�iB@

p�bX S�`� K�b+�`�` 2bb2 [m�/`Q TQHőiB+Q- � 7`�;@
BHB/�/2 2bi�i�H û /2b+`Bi� +QKQ Q`BmM/� /2 BMbiB@
imBÏǤ2b 2 bBbi2K�b /2 ;Qp2`M�MÏ� 7`�+Qb 2 +QK
7�Hi� /2 HB/2`�MÏ�- pQMi�/2 TQHőiB+� 2 +�T�+B/�/2
T�`� T`Q/mxB` #2Mb Tȹ#HB+Qb 2bb2M+B�Bb U"H�M+Q
kyR9- kNjVX .2 �+Q`/Q +QK 6`�M+Bb 6mFmv�K�
Ukyy9- AsV- � 7`�;BHB/�/2 2bi�i�H TQ/2 b2` 2Mi2M@
/B/� +QKQ mK� 7QMi2 /2 �K2�Ï�b � iQ/� bQ+B2/�/2
BMi2`M�+BQM�HX �bbBK- �b �ÏǤ2b BMi2`M�+BQM�Bb- 2K
#mb+� /� +QMbQHB/�Ï½Q /� T�x 2K bQ+B2/�/2b TƦb@
+QM~BiQb- �+�#�K TQ` iQ`M�`2K@b2 mK 2t2`+ő+BQ
/2 +QMbi`mÏ½Q /2 1bi�/QbX SQ` +QMb2;mBMi2- Q
Q#D2iBpQ M½Q û bQK2Mi2 T2`b2;mB` � T�+B}+�Ï½Q
/2bb�b bQ+B2/�/2b- K�b i�K#ûK- � 2bi�#BHB/�/2
MQ +2M�`BQ BMi2`M�+BQM�H- 2pBi�M/Q [m2 1bi�/Qb
+QMbB/2`�/Qb 7`�+Qb 2tTQ`i2K BMb2;m`�MÏ� T�`� Q
Q+B/2Mi2 UL2rK�M kyRj- R9kVX Pb 1bi�/Qb lMB/Qb-
�TƦb Q RR /2 a2i2K#`Q- 7Q`�K ;`�M/2b /B7mbQ`2b
/2bb� B/2B�X Pb i2KQ`2b �K2`B+�MQb [m�MiQ �Qb
1bi�/Qb 7`�;2Bb TQ/2K b2` Q#b2`p�/Qb M� 1bi`�iû@
;B� /2 a2;m`�MÏ� L�+BQM�H /Qb 1bi�/Qb lMB/Qb
/2 kyyk- � [m�H /BxB� [m2 Ǵ� �Kû`B+� 2bi� �;Q`�
K2MQb �K2�Ï�/� T2HQb 1bi�/Qb +QM[mBbi�/Q`2b /Q
[m2 T2HQb 7`�+�bb�/QbǴ ULaa kyyk- a2Ï½Q RVX 1bb�b
+QKT`22MbǤ2b b½Q /2 bmK� BKTQ`i�M+B� T�`� Q
/2b2MpQHpBK2MiQ 2 H2;BiBK�Ï½Q /�b T`�iB+�b /2
bi�i2@#mBH/BM; MQb /B�b �im�BbX 1H�b TQbbB#BHBi�K Q
�H�`;�K2MiQ /�b BMi2`p2MÏǤ2b T�`� �HûK /�b HQ+�H@
B/�/2b K�`+�/�b TQ` +QM~BiQb �`K�/Qb- BM+HmBM/Q
;`�M/2 T�`i2 /Qb T�őb2b M½Q@Q+B/2Mi�Bb- [m2 M½Q b2
�/2[m�K �b MQ`K�b Q+B/2Mi�Bb /2 #Q� ;Qp2`M�MÏ�X
6QB �i`�pûb /� Km/�MÏ� M�b �#Q`/�;2Mb i2Ʀ`B+�b
bQ#`2 Q 1bi�/Q- [m2 Q bi�i2@#mBH/BM; T�bbQm � b2`
2Mi2M/B/Q +QKQ � K2H?Q` `2bTQbi� �Qb T`Q#H2K�b
BMi2`MQb /2 1bi�/Qb TƦb@+QM~BiQbX 1bb� Km/�MÏ�
b2 /2m +QK � `2H�Ï½Q 2bi�#2H2+B/� 2Mi`2 Q +QM@
+2BiQ /2 bQ#2`�MB� 2 � B/2B� /2 +�T�+B/�/2 2bi�i�H
U*?�M/H2` kyye- keVX � bQ#2`�MB� T�bbQm � b2`
�bbQ+B�/� +QK mK� bû`B2 /2 7�iQ`2b [m2 p½Q �HûK
/� BM/2T2M/āM+B� TQHőiB+� 2 Dm`ő/B+� /2 mK 1bi�/QX
h`�/B+BQM�HK2Mi2- � bQ#2`�MB� û /2}MB/� +QKQ
� TQbb2 /2 �miQMQKB� Dm`ő/B+� 2 TQHőiB+�- b2M/Q
2H� mK +QM+2BiQ H2;�H BM+QM/B+BQM�H 2 BM/BpBbőp2H
UA#B/2K- jkVX AbbQ TQ/2 b2` pBbiQ M� /2}MBÏ½Q /2
_Q#2`i C�+FbQM,

ǳ(XXX)
H2;�H- [m2 2bi�#2H2+2 mK [m2 mK 2bi�/Q bQ#2`�MQ
M½Q û bm#Q`/BM�/Q � Qmi`Q- K�b û M2+2bb�`B�K2Mi2
B;m�H T2HQ /B`2BiQ BMi2`M�+BQM�H (XXX) � bQ#2`�MB�
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û �#bQHmi� UBM+QM/B+BQM�HV 2 Qm 2bi� T`2b2Mi2 Qm
2bi� �mb2Mi2X Zm�M/Q mK T�őb û bQ#2`�MQ- 2H2 û
BM/2T2M/2Mi2 +�i2;Q`B+�K2Mi2, M½Q ?� +QM/BÏ½Q
BMi2`K2/B�`B�X lMBi�`B� UBM/BpBbőp2HV M� K2/B/�
2K [m2 mK 1bi�/Q bQ#2`�MQ û mK� �miQ`B/�/2
bmT`2K� /2Mi`Q /� bm� Dm`Bb/BÏ½QǴ URNNy- jkVX
.2bb� K�M2B`�- �Mi2b /Q T`Q+2bbQ /2 /2b+QHQMBx�@
Ï½Q MQ bû+mHQ ss- Q 1bi�/Q bQ#2`�MQ 2`� �T2@
M�b mK� /�b 7Q`K�b /2 bi�imb Dm`ő/B+Q 2tBbi2Mi2b-
?�p2M/Q �BM/� Qb T`Qi2iQ`�/Qb- �b +QHƬMB�b- Qb
/QKőMBQb 2 Qb K�M/�iQb UC�+FbQM RNNy- jjVX hQ@
/�b 2bb�b 7Q`K�b Dm`ő/B+�b b2 �bb2K2H?�p�K T2H�
bm#Q`/BM�Ï½Q � mK TQ/2` 2bi`�M;2B`Q 2 T2H� M2@
;�Ï½Q /� bQ#2`�MB� Dm`ő/B+� � 2bb�b HQ+�HB/�/2b
UA#B/2K- jjVX *QMim/Q- �TƦb � /2b+QHQMBx�Ï½Q /Q
h2`+2B`Q KmM/Q- Q +QM+2BiQ /2 bQ#2`�MB� T�bbQm
� b2` `2/2}MB/Q 2K i2`KQb /2 +�T�+B/�/2b 2b@
i�i�BbX AbbQ �+QMi2+2m- bQ#`2im/Q- /2pB/Q ¨b /B@
}+mH/�/2b M� +QMbQHB/�Ï½Q /2 BMbiBimBÏǤ2b ;Qp2`@
M�K2Mi�Bb 7Q`i2b MQb 1bi�/Qb TƦb@+QHQMB�BbX .2bb�
K�M2B`�- � bQ#2`�MB� T�bbQm � /2bB;M�` K�Bb /Q
[m2 Q `2+QM?2+BK2MiQ BMi2`M�+BQM�H /� �miQMQ@
KB� /2 mK 1bi�/Q- K�b i�K#ûK- � +�T�+B/�/2
/2 mK 1bi�/Q 2K T`Qp2` mK �K#B2Mi2 b2;m`Q-
/2KQ+`�iB+Q 2 7�pQ`�p2H T�`� Q /2b2MpQHpBK2MiQ
2+QMƬKB+Q U*?�M/H2` kyye- jjVX S�`� *?�M/H2`
Ukyye- jjV- 2bb� `2+QM+2Tim�HBx�Ï½Q /� bQ#2`�MB�
û 72Bi� /2 i`āb K�M2B`�bX S`BK2B`Q- � bQ#2`�MB�
û `2/2}MB/� +QKQ mK� +�T�+B/�/2 p�`B�p2H- 2-
M½Q K�BbX +QKQ mK /B`2BiQ BM/BpBbőp2HX AbbQ �+�#�
TQ` KBM�` Q T`BM+őTBQ /2 B;m�H/�/2 T`2b2Mi2 M�
*�`i� /�b L�ÏǤ2b lMB/�bX 1K b2;mM/Q Hm;�`- �
bQ#2`�MB�- �Q b2` `2/2}MB/� +QKQ mK /2p2` Qm
mK� `2bTQMb�#BHB/�/2 H2;BiBK� Qb K2+�MBbKQb 2t@
i2`MQb /2 `2;mH�Ï½Q 2 BMi2`p2MÏ½QX 1- 2K i2`+2B`Q
Hm;�`- �+�#�@b2 TQ` 2t�;2`�` � BKTQ`i�M+B� 7Q`K�H
/� bQ#2`�MB� Dm`ő/B+� BMi2`M�+BQM�H- 7�+BHBi�M/Q
�bbBK- Q 2M[m�/`�K2MiQ /� /QKBM�Ï½Q 2ti2`M�
+QKQ mK� T�`+2`B� Qm mK +QMi`�iQ pQHmMi�`BQX
hQ/Q Q [m�/`Q MQ`K�iBpQ 2 TQHőiB+Q 2MpQHp2M/Q
� bQ#2`�MB� 7�pQ`2+2 Q 2t2`+ő+BQ /Q TQ/2` /2 mK�
7Q`K� BM/B`2i�X �b TQiāM+B�b Q+B/2Mi�Bb M½Q �b@
bmK2K K�Bb � `2bTQMb�#BHB/�/2 H2;�H T�`� +QK
mK i2``BiƦ`BQ- 2K#Q`� M½Q /2Bt2K /2 2t2`+2` bm�
BM~māM+B� 2 +QMi`QH2 T2HQ ;HQ#QX � `2/2}MBÏ½Q /�
bQ#2`�MB� T2`KBi2 [m2 Q bi�i2@#mBH/BM; b2D� 2Mi2M@
/B/Q +QKQ mK T`Q+2bbQ +�T�x /2 2bi�#2H2+2` Qb �`@
`�MDQb BMbiBim+BQM�Bb M2+2bb�`BQb T�`� K�Mi2` � Q`@
/2K /QKûbiB+� /2 mK T�őb 2- +QMb2[m2Mi2K2Mi2- �

bm� bQ#2`�MB� BMi2`M�- b2K �#/B+�` /Qb /B`2BiQb �Q
�miQ;Qp2`MQ 2 /� bQ#2`�MB� BMi2`M�+BQM�H U*?�M@
/H2` kyye- 9kVX *QMim/Q- 2bb� 7Q`K� /2 +QKT`22M@
b½Q �+�#� TQ` Q7mb+�` � /2i2`BQ`�Ï½Q /� bQ#2`�@
MB� BMi2`M� /Qb 1bi�/Qb �HpQb /�b BMi2`p2MÏǤ2b
BMi2`M�+BQM�BbX L2bb� MQp� `QmT�;2K- � bQ#2`�MB�
Dm`ő/B+� û K�MiB/�- T2`KBiBM/Q [m2 �b BMbiBimBÏǤ2b
BMi2`M�+BQM�Bb b2 �T`2b2Mi2K +QKQ 7�+BHBi�/Q`�b
/Q /2b2MpQHpBK2MiQ 2 M½Q +QKQ TQ/2`2b 2ti2`MQb
+Q2`+BiBpQb UA#B/2K- 9jVX �b BMi2`p2MÏǤ2b T�bb�K
� b2` +QKT`22M/B/�b M2bb2 +QMi2tiQ +QKQ 7Q`K�b
/2 `27Q`Ï�` � bQ#2`�MB� 2 M½Q /2 2M7`�[m2+ā@H�X
�b MQp�b `2H�ÏǤ2b 2MpQHpB/�b MQ bi�i2@#mBH/BM;
�+�#�K TQ` /�` Q`B;2K �Q 72MƬK2MQ /Qb 1bi�/Qb
6�Mi�bK�b U*?�M/H2` kyye- 9jVX .�pB/ *?�M/H2`
Ukyye- 9j@9dV /2}M2 Qb 1bi�/Qb 6�Mi�bK�b +QKQ
�[m2H2b [m2 TQbbm2K � bQ#2`�MB� Dm`ő/B+� BMi2`M�@
+BQM�H- K�b [m2 �+�#�K +2/2M/Q TQ/2` TQHőiB+Q ¨b
BMbiBimBÏǤ2b Q+B/2Mi�Bb- T2`/2M/Q � bm� `2T`2b2M@
i�iBpB/�/2 2 H2;BiBKB/�/2 BMi2`M�bX .2bb� K�M2B`�-
2bb2b 1bi�/Qb TQbbm2K 2bi`mim`�b �/KBMBbi`�iBp�b
2 /2 ;Qp2`M�MÏ� bƦHB/�b MQ T�T2H- �TƦb Q T`Q@
+2bbQ- MQ 2Mi�MiQ- � 2b72`� TQHőiB+� û �i`Q}�/�-
BKT2/BM/Q � +Q2b½Q BMi2`M� /2bb�b bQ+B2/�/2b 2
/B}+mHi�M/Q � bmT2`�Ï½Q /�b /BpBbǤ2b bQ+B�Bb 2
TQHőiB+�bX � 7�Hi� /2 �miQ;Qp2`MQ BKT2/2 [m2 2bb2b
1bi�/Qb b2 `2H�+BQM2K /2 K�M2B`� K�Bb T`Q7mM/�
+QK �b bm�b TQTmH�ÏǤ2b 2 `2T`2b2Mi2K � 2tT`2bb½Q
+QH2iBp� /2 bm�b bQ+B2/�/2bX Pb 1bi�/Qb /Q �72@
;�MBbi½Q- A`�[m2 2 "ƦbMB� b½Q #QMb 2t2KTHQb /2bb2
72MƬK2MQ- D� [m2 TQbbm2K � bQ#2`�MB� 7Q`K�H 2 �iû
K2bKQ ;Qp2`MQb 2H2BiQb- +QMim/Q- � /2T2M/āM+B�
/� BMi2`p2MÏ½Q 2ti2`M� BKT2/2 Q /2b2MpQHpBK2MiQ
/� 2b72`� TQHőiB+� /QKûbiB+�X � +�`�+i2`őbiB+� /Q
bi�i2@#mBH/BM;- /2 #mb+�` 2bi�#2H2+2` mK +QMDmMiQ
/2 iû+MB+�b 2 2bi`�iû;B�b pQHi�/�b T�`� � �/KBM@
Bbi`�Ï½Q 2 ;Qp2`M�MÏ� /Q 1bi�/Q û `2+QM?2+B/�
TQ` *?�M/H2` +QKQ mK� 7Q`K� /2 /2bTQHBiBx�` Q
T`Q+2bbQ 2- +QK BbbQ- 2b+�T�` /� `2bTQMb�#BHB/�/2
+QMiB/� M2H2 U*?�M/H2` kyye- 8kVX Pb BKT�+iQb /�b
T`�iB+�b /Q bi�i2@#mBH/BM; MQ +QMi2tiQ /Q BKTû`BQ
2K M2;�Ï½Q b½Q T`Q7mM/Qb 2 +Q``QbBpQb- Q+�bBQM@
�M/Q � /2T2M/āM+B� /Qb 1bi�/Qb [m2 bQ7`2K BM@
i2`p2MÏǤ2b �Qb �iQ`2b BMi2`M�+BQM�BbX �HûK /BbbQ-
Qb H�ÏQb 2Mi`2 Q 1bi�/Q 2 � bQ+B2/�/2 b½Q 2M@
7`�[m2+B/Qb- D� [m2 Q bi�i2@#mBH/BM; M½Q `2bTQM/2
¨b 2tB;āM+B�b BMi2`M�b- K�b bBK- �Qb BMi2`2bb2b
2ti2`MQbX 1bb2b 1bi�/Qb M½Q b½Q Q `2bmHi�/Q /�b
Hmi�b TQHőiB+�b HQ+�Bb 2 �+�#�K M½Q `2~2iBM/Q Qb
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�bT2+iQb bQ+B�Bb- +mHim`�Bb 2 TQHőiB+Qb /2 bm�b TQT@
mH�ÏǤ2bX Pb �iQ`2b HQ+�Bb +QMp2`i2K@b2 2K `2+2T@
iQ`2b T�bbBpQb /� +QMbi`mÏ½Q /2 bm�b BMbiBimBÏǤ2b
2 #mb+�K �/�Ti�`@b2 ¨b +QM/BÏǤ2b 2bi�#2H2+B/�b
T2HQb �;2Mi2b BMi2`M�+BQM�BbX � BMi2`M�+BQM�HBx�@
Ï½Q 2 mK +2`iQ ;`�m /2 BM7Q`K�HB/�/2 /Q 2bi�/Q
b½Q /BM�KB+�b `2H2p�Mi2b 2K i2KTQb /2 +QMbi`mÏ½Q
/Q 1bi�/Q U:m2p�`� kyy3- j9NVX �b BMi2`p2MÏǤ2b
BMi2`M�+BQM�Bb b½Q �;Q`� K�b+�`�/�b �i`�pûb /Bb@
+m`bQb 2 iû+MB+�b /2 T�`+2`B�X �b T`�iB+�b /2
bi�i2@#mBH/BM; #mb+�K U`2V+QMbi`mB` �b BMbiBimBÏǤ2b
/2b/2 � #�b2 /� �/KBMBbi`�Ï½Q Tȹ#HB+�- 2bi�#2H2@
+2M/Q MQpQb bBbi2K�b /2 ;Qp2`M�MÏ� 2 `2;mH�Ï½Q
MQb 1bi�/QbX �b `27Q`K�b BKTH2K2Mi�/�b /Bx2K
pBb�` Q 7Q`i�H2+BK2MiQ /Q 1bi�/Q- TQ`ûK �+�#�K
TQ` +Q``Q2` � bm� +�T�+B/�/2 /2 �miQ;Qp2`MQ 2 �b
TQbbB#BHB/�/2b /2 `2T`2b2Mi�` � bm� bQ+B2/�/2X P
bi�i2@#mBH/BM; i`�i� /2 T`Q#H2K�b TQHőiB+Qb 2 bQ+B@
�Bb /2 7Q`K� iû+MB+�- Q7mb+�M/Q �b `2H�ÏǤ2b `2�Bb /2
TQ/2` [m2 2tBbi2K T�`� �HûK /Qb /Bb+m`bQb /2 2K@
TQ/2`�K2MiQ 2 T�`+2B`�X U*?�M/H2` kyye- 8R@8jVX
P AKTû`BQ 2bi� 2K M2;�Ï½Q M½Q TQ` M½Q BMi2`pB`
2 `2;mH�`- K�b bBK- TQ` i`�/mxB` � bm� BM;2`āM+B�
2K mK iQK i2+MB+Bbi� 2 #m`Q+`�iB+Q /2 �mtőHBQ �
1bi�/Qb +QK /B}+mH/�/2bX L2bb2 +QMi2tiQ- Q bi�i2@
#mBH/BM; +QMp2`i2m@b2 2K mK /Qb T`BM+BT�Bb K2BQb
/2 `2;mH�Ï½Q 2 BKTQbBÏ½Q /� Q`/2K BMi2`M�+BQM�H �
1bi�/Qb M½Q P+B/2Mi�Bb TQ` T�`i2 /�b BMbiBimBÏǤ2b
BMi2`M�+BQM�Bb 2 /�b TQiāM+B�b P+B/2Mi�Bb U*?�M@
/H2` kyye- NVX P bi�i2@#mBH/BM; û Q KQ/Q T2HQ [m�H
Qb 1bi�/Qb P+B/2Mi�Bb b2 �T`QT`B�K /Qb T`Q+2bbQb
/2+BbƦ`BQb BMi2`MQb /Qb 1bi�/Qb M½Q P+B/2Mi�Bb-
`2;mH�M/Q � HB;�Ï½Q 2Mi`2 2bb�b BMbiBimBÏǤ2b 2 bm�b
bQ+B2/�/2b UA#B/2K- RyVX h2M/Q 2bb2b K2+�MBbKQb
/2 TQ/2` 2 `2;mH�Ï½Q �T`2b2Mi�/Qb 2K K2Mi2- M�
T`ƦtBK� b2Ï½Q �M�HBb�`2KQb � �im�Ï½Q /� *S� MQ
T`Q+2bbQ /2 U`2V+QMbi`mÏ½Q /Q A`�[m2X

j P AKTû`BQ 2K L2;�Ï½Q 2 Q 2t2`+ő+BQ
/Q TQ/2` �i`�pûb /� T`�iB+� /Q ai�i2@
"mBH/BM; MQ +2M�`BQ AMi2`M�+BQM�H
� :m2``� /Q A`�[m2 UkyyjV +QMbiBimBm@b2 2K mK
/Qb 2p2MiQb K�Bb TQHāKB+Qb 2 +QMi2bi�/Qb MQ BMő+BQ
/Q bû+mHQ ssAX � BMp�b½Q /Q i2``BiƦ`BQ B`�[mB�MQ
7QB T�`i2 /� 2bi`�iû;B� MQ`i2@�K2`B+�M� k /2 +QK@

kX � :m2``� /Q A`�[m2 7�xB� T�`i2 /� .Qmi`BM� "mb?-
TQHőiB+� /2 b2;m`�MÏ� M2Q@+QMb2`p�/Q`� MQ`i2@�K2`B+�M� �TƦb
/Q �i�[m2b /2 RR /2 a2i2K#`Q /2 kyyRX

#�i2 �Q i2``Q`BbKQ 2 M½Q +QMiQm +QK Q iQi�H �TQBQ
/� +QKmMB/�/2 BMi2`M�+BQM�HX S2HQ +QMi`�`BQ- �
;m2``� 7QB +QMbB/2`�/� BH2;�H /2 �+Q`/Q +QK �b
`2;`�b /Q /B`2BiQ BMi2`M�+BQM�H 2 /Q bBbi2K� BM@
i2`M�+BQM�H /2 T�x 2 b2;m`�MÏ� 2bi�#2H2+B/Q MQ
TƦb a2;mM/� :m2``� JmM/B�H U"�HB kyy8- 9jjVX P
;Qp2`MQ /2 :2Q`;2 qX "mb? DmbiB}+Qm Q +QM~BiQ
/2pB/Q ¨ bmTQbi� 2tBbiāM+B� /2 �`K�b /2 /2bi`m@
BÏ½Q 2K K�bb� MQ A`�[m2 2 T2H� ǳHB;�Ï½QǴ 2Mi`2
Q ;Qp2`MQ /2 a�//�K 2 � �H@Z�2/� jX �BM/�-
� BMp�b½Q /Q A`�[m2 2 /2biBimBÏ½Q /2 a�//�K-
7�xB�K T�`i2 /� 2bi`�iû;B� 2bi�/mMB/2Mb2 T�`�
H2p�` � /2KQ+`�+B� �Q P`B2Mi2 Jû/BQ- b2`pBM/Q
/2 2t2KTHQ T�`� Qmi`Qb `2;BK2b �miQ`Bi�`BQb /�
`2;B½Q U>BHi2`K�MM kyyd- 8VX 1bb�b DmbiB}+�iBp�b
�+�#�`�K b2M/Q KQiBpQb /2 +QMi`Qpû`bB�b 2Mi`2 Qb
�iQ`2b BMi2`M�+BQM�Bb- bQ#`2im/Q T2H� M½Q �miQ`@
Bx�Ï½Q /� QT2`�Ï½Q T2HQ *QMb2H?Q /2 a2;m`�MÏ�
/� PLl 2- TQ` M½Q i2`2K bB/Q 2M+QMi`�/�b �`K�b
/2 /2bi`mBÏ½Q 2K K�bb� MQ A`�[m2 �TƦb � BMp�b½QX
P +QM~BiQ i2p2 mK� 2pQHmÏ½Q `�TB/� 2- K2MQb
/2 mK Kāb �TƦb � BMp�b½Q- Q `2;BK2 /2 a�//�K
?�pB� bB/Q /2``Qi�/QX .B72`2Mi2K2Mi2 /2 Qmi`�b
BMi2`p2MÏǤ2b BMi2`M�+BQM�Bb- Q A`�[m2 7QB i`�i�/Q
H2;�HK2Mi2 +QKQ mK� M�Ï½Q +QM[mBbi�/� 2 mK
i2``BiƦ`BQ Q+mT�/QX LQ /B� kk /2 K�BQ /2 kyyj
Q *QMb2H?Q /2 a2;m`�MÏ� /� PLl `2+QM?2+2m
7Q`K�HK2Mi2 Qb 1bi�/Qb lMB/Qb 2 Q _2BMQ lMB/Q
+QKQ Qb TQ/2`2b Q+mT�Mi2b MQ T�őb U.Q##BMb 2i
�HX kyyN- sAAAVX � 2bi`�iû;B� TƦb@;m2``� /�b 7Q`Ï�b
Q+mT�Mi2b 7QB � /2 �bbmKB` Q ;Qp2`MQ /B`2iQ /Q
A`�[m2- 2K p2x /2 +2/2` Q TQ/2` T�`� mK� �/KBM@
Bbi`�Ï½Q +BpBH /� PLlX 1bb2 7�iQ TQ/2`B� BM/B+�`
[m2 Q +�bQ /Q A`�[m2 +QMi`�`BQm � �M�HBb2 T`QTQbi�
TQ` .�pB/ *?�M/H2`X hQ/�pB�- � K�M2B� +QKQ Q
;Qp2`MQ MQ`i2@�K2`B+�MQ 2 /2K�Bb �;2Mi2b BMi2`@
M�+BQM�Bb HB/�`�K +QK � Q+mT�Ï½Q /Q T�őb- �+�#Qm
TQ` 2MmM+B�` �b 7Q`K�b /2 TQ/2` 2 `2;mH�Ï½Q /Q
BKTû`BQ 2K M2;�Ï½QX ú BKTQ`i�Mi2 /2bi�+�` [m2
� BMp�b½Q /Q A`�[m2 2 � +QMb2[m2Mi2 [m2/� /Q
`2;BK2 #�Ƕ�i?Bbi� Q+�bBQM�`�K mK T`Q7mM/Q p�+mQ
/2 TQ/2` MQ T�őbX P TH�MQ BMB+B�H T�`� Q A`�[m2
TƦb@+QM~BiQ 2MpQHpB� � B/2B� /2 [m2 � +Q�HBx½Q
2HBKBM�`B� >mbb2BM 2 b2mb �bbQ+B�/Qb /Q TQ/2`-
K�b �b 2bi`mim`�b #m`Q+`�iB+�b /Q 1bi�/Qb T2`@

jX :2Q`;2 qX "mb? +QHQ+Qm Q A`�[m2- DmMi�K2Mi2 +QK A`½ 2
*Q`ûB� /Q LQ`i2- /2Mi`Q /2 mK ;`mTQ /2 T�őb2b +QMbB/2`�/Qb
�TQB�/Q`2b Qm 7�+BHBi�/Q`2b /Q i2``Q`BbKQ- Q [m�H 7QB /2MQKBM�/Q
/2 ǳ2BtQ /Q K�HǴX
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K�M2+2`B�K MQ Hm;�` Uq�`/ kyy8- jVX *QMim/Q-
�TƦb � [m2/� /Q a�//�K- +QMbi�iQm@b2 [m2 �b
BMbiBimBÏǤ2b B`�[mB�M�b ?�pB�K b2 /2i2`BQ`�/Q �
i�H TQMiQ [m2 M½Q TQ/2`B�K b2`pB` /2 #�b2 T�`�
�b `27Q`K�b T`2pBbi�b T�`� Q A`�[m2X 1bb2 +2M�`BQ
2tB;Bm /�b 7Q`Ï�b Q+mT�Mi2b Q +QKT`QKBbbQ +QK �
U`2V+QMbi`mÏ½Q /Q 1bi�/Q B`�[mB�MQ UmK T`Q+2bbQ
/2 :2Q`;2 qX "mb? +QHQ+Qm Q A`�[m2- DmMi�K2Mi2
+QK A`½ 2 *Q`ûB� /Q LQ`i2- /2Mi`Q /2 mK ;`mTQ
/2 T�őb2b +QMbB/2`�/Qb �TQB�/Q`2b Qm 7�+BHBi�/Q`2b
/Q i2``Q`BbKQ- Q [m�H 7QB /2MQKBM�/Q /2 ǳ2BtQ /Q
K�HǴX 9VX SQ` +QMb2[māM+B�- �b /m�b [m2biǤ2b K�Bb
BKTQ`i�Mi2b MQ BMő+BQ /� Q+mT�Ï½Q �K2`B+�M� MQ
A`�[m2 7Q`�K, ǳ+QKQ ;Qp2`M�` 2 +QKQ b�B`Ǵ /Q T�őb
U"�HB kyy8- 9j9VX 1bb�b [m2biǤ2b b½Q T`BKQ`/B�Bb
2K T`Q+2bbQb /2 bi�i2@#mBH/BM;- �BM/� K�Bb 2K mK
+�bQ +QMi2bi�/Q +QKQ 7QB Q A`�[m2X 1bb2b /QBb [m2b@
iBQM�K2MiQb 2 �b `2bTQbi�b /�/�b � 2H2b BMi2`72`2K
/B`2i�K2Mi2 M�b 2bi`�iû;B�b 2 T`�iB+�b �/Qi�/�b
T�`� Q A`�[m2X SQ` mK H�/Q- � Q+mT�Ï½Q #mb+Qm 2b@
i�#2H2+2` �b #�b2b Dm`ő/B+�b 2 �/KBMBbi`�iBp�b T�`�
� +QMbQHB/�Ï½Q /2 mK� /2KQ+`�+B� HB#2`�H +QM+BHB@
�iƦ`B� T�`� Q T�őbX C� TQ` Qmi`Q H�/Q- K�Mi2p2 mK�
TQbim`� /2 +QM7`QMi�K2MiQ /B�Mi2 /� `2bBbiāM+B�
B`�[mB�M� ¨b `27Q`K�b BKTQbi�bX S�`� [m2 T`Q@
+2bbQb /2 `2+QMbi`mÏ½Q Qm +QMbi`mÏ½Q /2 1bi�/Qb
b2D�K 272iBpQb- û T`BKQ`/B�H � +`B�Ï½Q /2 mK� pBb½Q
+QKT�`iBH?�/� bQ#`2 �b BMbiBimBÏǤ2b 2 `2bTQbi�b
�/KBMBbi`�iBp�b [m2 2bi½Q b2M/Q BKTH2K2Mi�/�b
U"�`�F�i kyy8- 8deVX LQ +�bQ B`�[mB�MQ- � B/2�HBx�@
Ï½Q /Q [m2 b2`B� Q ǳLQpQ A`�[m2Ǵ 7QB /2b2MpQHpB/�
/2Mi`Q /Q ;Qp2`MQ /Qb 1bi�/Qb lMB/QbX � T�`iB+@
BT�Ï½Q B`�[mB�M� M� +QM+2TÏ½Q /�b BMbiBimBÏǤ2b 2
`2/2b /2 ;Qp2`M�MÏ� [m2 2bi�p�K b2M/Q +`B�/�b
7QB HBKBi�/�X a2;mM/Q "�F�`�i Ukyy8- 8ddV- � `2@
+QMbi`mÏ½Q 7QB TH�M2D�/� �Mi2+BT�/�K2Mi2 +QKQ
mK� T�`i2 BMi2;`�Mi2 /� QT2`�Ï½Q KBHBi�`X �bbBK-
�TƦb � ǳ/2b+QMbi`mÏ½QǴ /Q A`�[m2 TQ` K2BQb KBH@
Bi�`2b- 7Q+Qm@b2 M� `2+QMbi`mÏ½Q MQb KQH/2b /2

9X P ;Qp2`MQ MQ`i2@�K2`B+�MQ /2MQKBM�p� Qb 2b7Q`ÏQb /2
`2+QMbi`mÏ½Q MQ A`�[m2 /2 M�iBQM@#mBH/BM;X SQ`ûK- Q M�iBQM@
#mBH/BM; T`2pā �ÏǤ2b 2 TQHőiB+�b [m2 �`iB+mH2K 2H2K2MiQb +mHim`@
�Bb- bQ+B�Bb 2 HBM;mőbiB+Qb- +�T�x2b /2 7QK2Mi�` mK� B/2MiB/�/2
+QH2iBp� [m2 M½Q T`2+Bb� 2bi�` +QMiB/� �T2M�b MQ 1bi�/QX C� Q
bi�i2@#mBH/BM; +�`�+i2`Bx�@b2 +QKQ mK T`Q+2bbQ K�Bb HBKBi�/Q-
7Q+�/Q M� `2+QMbi`mÏ½Q /�b BMbiBimBÏǤ2b #m`Q+`�iB+�b [m2 +QK@
TǤ2K Q 1bi�/Q- b2K M2+2bb�`B�K2Mi2 #mb+�` +QMbQHB/�` mK�
B/2MiB/�/2 +QKmKX ú TQbbőp2H +QM+HmB` [m2 Qb 2b7Q`ÏQb �K2`@
B+�MQb MQ A`�[m2 +QM};m`�`�K@b2 +QK mK T`Q+2bbQ /2 bi�i2@
#mBH/BM;- 7Q+�/Q M� `2+QMbi`mÏ½Q /�b BMbiBimBÏǤ2b 2bi�i�Bb MQ
T�őbX

mK� 2+QMQKB� HB#2`�H- 7�pQ`2+2M/Q Qb BMi2`2bb2b
2+QMƬKB+Qb /Qb 1bi�/Qb lMB/Qb MQ P`B2Mi2 Jû/BQX
1bb2 7�iQ M½Q bƦ +Q``Q#Q`Qm � BMb�iBb7�Ï½Q /� TQT@
mH�Ï½Q B`�[mB�M� +QK Q MQpQ KQ/2HQ /2 1bi�/Q
+`B�/Q- +QKQ i�K#ûK 7Q`i�H2+2m Q bm`;BK2MiQ /�
`2bBbiāM+B� �`K�/� MQ A`�[m2X S�`� +QKT`22M/2`
K2H?Q` � `2+QMbi`mÏ½Q /Q A`�[m2 û T`2+BbQ �M�H@
Bb�` �b BMbiBimBÏǤ2b [m2 7Q`�K `2bTQMb�p2Bb TQ`
2bb2 T`Q+2bbQX .2Mi`2 Qb KmBiQb �iQ`2b [m2 2b@
iBp2`�K 2MpQHpB/Qb +QK � `2+mT2`�Ï½Q /Q A`�[m2
TƦb@;m2``�- � �miQ`B/�/2 S`QpBbƦ`B� /� *Q�HBx½Q
U*Q�HBiBQM S`QpBbBQM�H �mi?Q`Biv @ *S�V 7QB /B@
`2i�K2Mi2 2M+�``2;�/� T2H� U`2V+QMbi`mÏ½Q /�b
BMbiBimBÏǤ2b 2bi�i�Bb /Q T�őbX h2M/Q BbbQ 2K +QMi�-
2bb2 �`iB;Q T�bb� �;Q`� � �M�HBb�` 2bb� Q`;�MBx�Ï½Q
2 bm�b T`BM+BT�Bb �ÏǤ2b MQ A`�[m2X AMB+B�HK2Mi2 �
`2bTQMb�#BHB/�/2 /2 bmT2`pBbBQM�` � `2+QMbi`mÏ½Q
/Q A`�[m2 TƦb@+QM~BiQ `2+�Bm bQ#`2 Q 1b+`BiƦ`BQ /2
_2+QMbi`mÏ½Q 2 �bbBbiāM+B� >mK�MBi�`B� UP_>�
@ P{+2 7Q` _2+QMbi`m+iBQM �M/ >mK�MBi�`B�M
�bbBbi�M+2VX 1bb2 2b+`BiƦ`BQ 7QB 2bi�#2H2+B/Q T2H�
.B`2iQ`B� S`2bB/2M+B�H /� a2;m`�MÏ� L�+BQM�H k9
UL�iBQM�H a2+m`Biv S`2bB/2MiB�H .B`2+iBp2 @ LaS.V
2K D�M2B`Q /2 kyyj 2 7QB HB/2`�/Q T2HQ i2M2Mi2@
;2M2`�H C�v JX :�`M2`X P /Q+mK2MiQ /2 +`B�Ï½Q
/Q P_>� +QM+2/B� `2bTQMb�#BHB/�/2 �Q .2T�`i�@
K2MiQ /2 .272b� �K2`B+�MQ U.Q.V T�`� Q +QMi@
`QH2 TƦb@;m2``� /Q A`�[m2 U>�H+?BM kyy8- RVX � B/2@
�HBx�Ï½Q /Q P_>� 7QB �KT�`�/� M� +`2MÏ� /2 [m2
mK� �/KBMBbi`�Ï½Q B`�[mB�M� T2`K�M2+2`B� 2K
pB;Q` �TƦb Q }K /Q +QM~BiQ 2 [m�H[m2` Q+mT�Ï½Q
�K2`B+�M� b2`B� /2 +m`i� /m`�Ï½Q U.Q##BMb 2i �HX
kyyN- sAoVX LQ 2Mi�MiQ- � ;m2``� 2 � [m2/� /Q
T�`iB/Q #�Ƕ�i? Q+�bBQM�`�K mK T`Q7mM/Q p�+mQ /2
TQ/2` MQ A`�[m2 2 �b 7Q`Ï�b Q+mT�Mi2b T`2+Bb�`�K
�bbmKB` mK T`Q+2bbQ K�Bb 2ti2MbQ 2 +QKTH2tQ /2
`2+QMbi`mÏ½QX �Q T2`+2#2` � 2tBbiāM+B� /� M2+2bbB@
/�/2 /2 mK� BMi2`p2MÏ½Q K�Bb T`Q7mM/�- 2K DmM?Q
/2 kyyj- Q P_>� 7QB bm#biBimő/Q Qm bm#bmKB/Q
T2H� *S�X � *S� 7QB HB/2`�/� 2K mK T`BK2B`Q
KQK2MiQ i�K#ûK TQ` :�`M2`- K�b 2K K�BQ /2
kyyj Q 2K#�Bt�/Q` GX S�mH "`2K2` T�bbQm � b2`
Q �/KBMBbi`�/Q` +BpBH /Q A`�[m2X �b QT2`�ÏǤ2b /�
*S� 7Q`�K �iû DmM?Q /2 kyy9X a2;mM/Q Q /Q+@
mK2MiQ [m2 2bi�#2H2+2m � *S� 8- T`QKmH;�/Q 2
�bbBM�/Q TQ` "`2K2` 2K Re /2 K�BQ /2 kyyj- �

8X *Q�HBiBQM S`QpBbBQM�H �mi?Q`Biv _2;mH�iBQM LmK#2` R
+T�f`2;fRe K�v kyyjfRX
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KBbb½Q T`BKQ`/B�H /� Q`;�MBx�Ï½Q 2`� `2bi�m`�` �b
+QM/BÏǤ2b /2 b2;m`�MÏ� 2 T`QKQp2` � 2bi�#BHB/�/2
MQ A`�[m2X � *S� Q#D2iBp� �bbBK- � +`B�Ï½Q /�b
+QM/BÏǤ2b M2+2bb�`B�b T�`� [m2 Q TQpQ B`�[mB�MQ
Tm/2bb2 pB` � /2i2`KBM�` HBp`2K2Mi2 Q b2m T`ƦT`BQ
7mim`Q TQHőiB+QX Pmi`Q TQMiQ /2bi�+�/Q MQ /Q+@
mK2MiQ 2`�K Qb 2b7Q`ÏQb T�`� � U`2V+QMbi`mÏ½Q
/�b BMbiBimBÏǤ2b /2 ;Qp2`M�MÏ� M�+BQM�Bb 2 HQ+�Bb-
7�+BHBi�M/Q � `2+mT2`�Ï½Q 2+QMƬKB+�- TQHőiB+� 2 Q
/2b2MpQHpBK2MiQ /Q A`�[m2X �bbBK- � *S� TQbbmő�
/m�b KBbbǤ2b bBKmHi�M2�b 2 TQ` p2x2b +QM+Q``2Mi2b
MQ A`�[m2X S`BK2`Q- /2p2`B� /B`B;B` Q T�őb- Q+m@
T�M/Q Q p�xBQ TQHőiB+Q /2Bt�/Q T2HQ }K /Q `2;BK2
/2 >mbb2BMX J�b i�K#ûK- � �;āM+B� 2`� `2bTQM@
b�p2H TQ` U`2V+QMbi`mB` �b BMbiBimBÏǤ2b TQHőiB+�b 2
2+QMƬKB+�b /Q 1bi�/Q- TQbbB#BHBi�M/Q �Q TQpQ /Q
A`�[m2 Q �miQ;Qp2`MQ �TƦb Q }K /� Q+mT�Ï½Q
U"2Mb�+?2H 2i �HX kyR8- jjkVX 1bb�b �i`B#mBÏǤ2b
+QM72`B/�b ¨ *S� /m`�Mi2 Q b2m K�M/�iQ MQ
A`�[m2 2bi�p�K 2K +QM7Q`KB/�/2 +QK � _2bQHmÏ½Q
R93j /Q *QMb2H?Q /2 a2;m`�MÏ� /� PLl- +QKQ
TQ/2@b2 MQi�` MQ i`2+?Q �#�BtQ,

ǳ� P`;�MBx�Ï½Q /�b L�ÏǤ2b lMB/�b
(XXX) bQHB+Bi� Q 2bi�#2H2+BK2MiQ /2 mK� �miQ`B/�/2
[m2- 2K +QM7Q`KB/�/2 +QK � +�`i� /�b L�ÏǤ2b
lMB/�b 2 Qmi`�b MQ`K�b T2`iBM2Mi2b /Q .B`2BiQ
AMi2`M�+BQM�H- T`QKQp� Q #2K 2bi�` /Q TQpQ
B`�[mB�MQ K2/B�Mi2 mK� �/KBMBbi`�Ï½Q 272iBp� /Q
i2``BiƦ`BQ- 2K T�`iB+mH�` i`�i�M/Q /2 `22bi�#2H2+2`
�b +QM/BÏǤ2b /2 b2;m`�MÏ� 2 2bi�#BHB/�/2 2 /2 +`B�`
+QM/BÏǤ2b �i`�pûb /�b [m�Bb Q TQpQ B`�[mB�MQ TQbb�
/2+B/B` HBp`2K2Mi2 Q b2m T`ƦT`BQ 7mim`Q TQHőiB+QǴ
U*a- _2bQHm+BƦM R93j kyyj- kVX

� _2bQHmÏ½Q R93j /Q *a M½Q �T2M�b BM/B+�p�
� 7Q`K� [m2 � �miQ`B/�/2 T`QpBbƦ`B� /2p2`B� iQK�`
MQ A`�[m2- +QKQ i�K#ûK +QM72`B� `2+QM?2+BK2MiQ
i�+BiQ ¨ BMbi�m`�Ï½Q /� *S� +QKQ Q ;Qp2`MQ
i2KTQ`�`BQ MQ T�őbX h2M/Q BbbQ 2K +QMi�- � *S�
TQ/2 b2` 2Mi2M/B/� +QKQ mK� Q`;�MBx�Ï½Q ;Qp2`@
M�K2Mi�H /Qb 1bi�/Qb lMB/Qb 2 bBKmHi�M2�K2Mi2
mK� �;āM+B� BMi2`M�+BQM�H U"2Mb�+?2H 2i �HX kyR8-
jkjVX P b2m [m�/`Q /2 7mM+BQM�`BQb 2`� +QKTQbiQ
TQ` T2bbQ�b Q`BmM/�b /Qb p�`BQb T�őb2b /� +Q�HBx½QX
LQ 2Mi�MiQ- 2K ȹHiBK� BMbi�M+B� � Q`;�MBx�Ï½Q
b2 `2TQ`i�p� �Q .2T�`i�K2MiQ /2 .272b� MQ`i2@
�K2`B+�MQX lK� p2x [m2 �b 6Q`Ï�b /� *Q�HBx½Q
2bi�#2H2+2`�K 2 2t2`+2`�K � �miQ`B/�/2 bQ#`2 Q
i2``BiƦ`BQ /Q A`�[m2- /2 �+Q`/Q +QK �b H2Bb /2

;m2``� 2 Q+mT�Ï½Q- � �miQ`B/�/2 7Q`K�H bQ#`2 Q
i2``BiƦ`BQ B`�[mB�MQ T�bbQm ¨b K½Qb /�b 6Q`Ï�b /�
*Q�HBx½Q U>�H+?BM kyy8- RjVX � *S� /2b2KT2M?Qm
�b 7mMÏǤ2b /2 ;Qp2`MQ MQ A`�[m2 �iû DmM?Q /2 kyy9-
b2;mBM/Q � 2bT2+B}+�Ï½Q +QMiB/� M�b `2bQHmÏǤ2b
/�b L�ÏǤ2b lMB/�b 2 M� MQ`K�b 2bi�#2H2+B/�b M�
*QMp2MÏ½Q /2 :2M2#`� /2 RN9N U>�H+?BM kyy8-
RVX P 2K#�Bt�/Q` �K2`B+�MQ +?2;Qm � "�;/� 2K
K�BQ /2 kyyj 2 TQbbmő� TQ/2`2b TH2MQb +QK `2H�Ï½Q
� �/KBMBbi`�Ï½Q /� *S�X 1H2- ¨ 7`2Mi2 /� *S�-
2`� Q #`�ÏQ +BpBH /� Q+mT�Ï½Q KBHBi�` 2bi�#2H2+B/�
MQ A`�[m2X am� BM+mK#āM+B� 2`� � /2 ;Qp2`M�`
Q A`�[m2 2 T`QKQp2` Q /2b2MpQHpBK2MiQ /2 mK�
/2KQ+`�+B�- [m2 b2`pB`B� /2 KQ/2HQ T�`� iQ/Q Q
P`B2Mi2 Jû/BQX "`2K2` TQ/2`B� /BbTQ` /2 iQ/Qb Qb
#2Mb 2 7mM+BQM�`BQb /Q 1bi�/Q B`�[mB�MQ 2 TQb@
bmő� �miQ`B/�/2 2t2+miBp�- H2;BbH�iBp� 2 Dm/B+B�HX
�b BMbi`mÏǤ2b [m2 `2+2#B� /2 q�b?BM;iQM +Qbim@
K�p�K b2` #�bi�Mi2 ;2`�Bb 2- 2K bm� K�BQ`B�- Q`�Bb
U.Q##BMb 2i �HX kyyN- sAAAVX S�mH "`2K2` 2t2`+2m
� �miQ`B/�/2 /2 `2;mH�K2Mi�Ï½Q- [m2 �T�`2Mi2@
K2Mi2 7QB /2`Bp�/� /� �miQ`B/�/2 2t2+miBp� BM@
p2biB/� M� *S� T2HQ ;Qp2`MQ �K2`B+�MQ U>�H+?BM
kyy8- k3VX P T`BK2B`Q `2;mH�K2MiQ 2KBiB/Q T2H�
*S� /2HBM2Qm � 7Q`K� +QKQ b2`B� 7Q`K�HK2Mi2
+QM/mxB/Q Q T`Q+2bbQ /2 `2+QMbi`mÏ½Q /Q A`�[m2
2 /2}MBm � �miQ`B/�/2 /Q �/KBMBbi`�/Q` T�`� �
2KBbb½Q /2 `2;mH�K2MiQb- K2KQ`�M/Qb- Q`/2Mb 2
�pBbQb Tȹ#HB+Qb +QK TQ/2` /2 H2B,

ǳ�Q 2t2+mi�` � �miQ`B/�/2 2 � `2bTQMb�#BHB/�/2
�/[mB`B/�b MQ *S�- Q �/KBMBbi`�/Q`- +QM7Q`K2
M2+2bb�`BQ- 2KBiB`� `2;mH�K2MiQb 2 Q`/2MbX Pb
`2;mH�K2MiQb b2`½Q Qb BMbi`mK2MiQb [m2 /2}M2K
�b BMbiBimBÏǤ2b 2 �b �miQ`B/�/2b /� *S�X �b Q`/2Mb
b½Q BMbi`mÏǤ2b pBM+mH�iBp�b 2KBiB/�b T2HQ *S�X
Pb `2;mH�K2MiQb 2 �b Q`/2Mb T2`K�M2+2`½Q 2K
pB;Q` �iû b2`2K `2pQ;�/Qb T2HQ �/KBMBbi`�/Q` Qm
bm#biBimő/Qb TQ` H2;BbH�Ï½Q 2KBiB/� TQ` BMbiBimBÏǤ2b
/2KQ+`�iB+�b /Q A`�[m2X Pb `2;mH�K2MiQb 2 Q`/2Mb
2KBiB/Qb T2HQ �/KBMBbi`�/Q` /� *S� T`2p�H2+2`½Q
bQ#`2 iQ/�b �b Qmi`�b H2Bb 2 Tm#HB+�ÏǤ2b- M� K2/B/�
2K [m2 2bb�b Qmi`�b H2Bb 2 Tm#HB+�ÏǤ2b b2D�K
BM+QMbBbi2Mi2bX P �/KBMBbi`�/Q` i�K#ûK TQ/2- /2
i2KTQb 2K i2KTQb- 2KBiB` �pBbQb Sȹ#HB+Qb (XXX) P
�/KBMBbi`�/Q` TQ/2`� �BM/� 2KBiB` K2KQ`�M/Qb
`2H�+BQM�/Qb � BMi2`T`2i�Ï½Q 2 �THB+�Ï½Q /2
[m�H[m2` _2;mH�K2MiQ Qm P`/2KǴ U*S� kyyj- RVX
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e

S2`+2#2@b2 [m2 � *S� T`QTƬb mK KQ/2HQ /2
�/KBMBbi`�Ï½Q MQ [m�H � iQK�/� /2 /2+Bb½Q bQ#`2
Q bi�i2@#mBH/BM; 2`� 2ti`2K�Mi2 +2Mi`�HBx�/� 2 p2`@
iB+�HX � �miQ`B/�/2 �i`B#mő/� �Q 2K#�Bt�/Q` S�mH
"`2K2` BM/B+�p� [m2 � Q`;�MBx�Ï½Q M½Q T`BQ`Bx�`B�
mK T`Q+2bbQ ?Q`BxQMi�H 2 T�`iB+BT�iBpQ /2 `2+QM@
bi`mÏ½QX 1 /2 7�iQ- Q [m2 b2 Q#b2`pQm �Q HQM;Q
/Q K�M/�iQ /� *S� 7QB � +QMbi`mÏ½Q /�b BMbiB@
imBÏǤ2b MQ A`�[m2 � T�`iB` /�b +QM+2TÏǤ2b MQ`i2@
�K2`B+�M�b /2 1bi�/Q- M½Q `2~2iBM/Q M2+2bb�`B@
�K2Mi2 �b M2+2bbB/�/2b /� bQ+B2/�/2 B`�[mB�M�X
1bb� �#Q`/�;2K M½Q T`BQ`BxQm � `2+QM+BHB�Ï½Q 2M@
i`2 Qb /B72`2Mi2b ;`mTQb 2tBbi2Mi2b MQ A`�[m2X S�mH
"`2K2` 2 bm� 2[mBT2 +QM+2/2`�K T`BpBHû;BQb �Qb
;`mTQb T`2i2`B/Qb T2HQ `2;BK2 /2 a�//�K- +QKQ
Qb *m`/Qb 2 Qb sBBi�bX 1bb2 7�iQ /2BtQm ;`�M/2
T�`i2 /Qb �`�#2b bmMBi�b ¨ K�`;2K /Qb T`Q+2bbQb
/2+BbƦ`BQbX >�b?BK Ukyyj- j@9V /2bi�+� [m2 � B/2M@
iB/�/2 /Q T�őb 7QB +QMbi`mő/� T2HQb bmMBi�bX JmBiQb
/2bb2b BM/Bpő/mQb b2 #2M2}+B�`�K /Q 1bi�/Q +QK
+�`�+i2`őbiB+�b M2Q@T�i`BKQMB�Bb d BMbiBimő/Q T2HQ
T�`iB/Q "�Ƕ�i? 2- 2K#Q`� b2 `2bb2MiBbb2K /Q �m@
iQ`Bi�`BbKQ /2 a�//�K- b2MiB`�K � T2`/� /2 b2mb
T`BpBHû;BQb �TƦb � BMp�b½Q �K2`B+�M�X �i`�pûb /�b
TQHőiB+�b �/Qi�/�b T2H� *S� ?Qmp2 mK ;`�M/2
`2/B`2+BQM�K2MiQ /Qb `2+m`bQb TQHőiB+Qb T�`� HQM;2
/Qb ;`mTQb bmMBi�b- 7�x2M/Q [m2 KmBiQb �+�#�bb2K
QTi�M/Q T2H� +QM7`QMi�Ï½Q �Q MQpQ ;Qp2`MQX �
T`BK2B`� TQHőiB+� BKTH2K2Mi�/� T2H� *S� MQ
A`�[m2 2MpQHp2m � .2@#�Ƕ�i?B}+�iBQM /�b 2bi`m@
im`�b TQHőiB+�b 2 bQ+B�Bb /Q T�őb- 2bi�M/Q +QMiB/�
M�b P`/2Mb MǞ R- 9 2 8- MQb J2KQ`�M/Qb MǞ R 2
d- iQ/Qb /� *S�X 1bb� 2bi`�iû;B� 7QB TH�M2D�/� 2
BKTH2K2Mi�/� +QK Q Q#D2iBpQ /2 2HBKBM�` �b 2bi`m@
im`�b /Q T�`iB/Q "�Ƕ�i? 2 `2KQp2` � bm� HB/2`�MÏ�
/2 +�`;Qb /2 �miQ`B/�/2- ;�`�MiBM/Q [m2 2H2b M½Q
`2iQ`M�bb2K �Q TQ/2`X S�`� BbbQ- Qb BM/Bpő/mQb [m2
Q+mT�p�K TQbBÏǤ2b M�b i`āb T`BK2B`�b +�K�/�b
�/KBMBbi`�iBp�b /Q ;Qp2`MQ M�+BQM�H- +Q`TQ`�ÏǤ2b
�}HB�/�b 2 Qmi`�b BMbiBimBÏǤ2b ;Qp2`M�K2Mi�Bb UTQ`
2t2KTHQ- mMBp2`bB/�/2b 2 ?QbTBi�BbV b2`B�K 2Mi`2@
pBbi�/Qb- T�`� �p2`B;m�` mK� TQbbőp2H �}HB�Ï½Q

eX *Q�HBiBQM S`QpBbBQM�H �mi?Q`Biv _2;mH�iBQM LmK#2` R,
*S�f`2;fRe K�v kyyjfRX

dX lK 2bi�/Q M2Q@T�i`BKQMB�H +�`�+i2`Bx�@b2 TQ` mK� �KTH�
`2/2 /2 T�i`Q+őMBQ U#2Mb K�i2`B�Bb- /BM?2B`Q 2 BM~māM+B�V [m2
Q72`2+2 �Qb b2mb �TQB�/Q`2b 2K i`Q+� /� H2�H/�/2 U>�b?BK kyyjVX

+QK Q S�`iB/Q "�Ƕ�i? 2 bmD2BiQb � BMp2biB;�Ï½Q
TQ` +QM/mi� +`BKBM�H 2 `Bb+Q T�`� � b2;m`�MÏ�
U*S� kyyj- R@kVX 1bb� Q`/2K �72i�p� KBH?�`2b /2
T2bbQ�b [m2 2bi�p�K `2H�+BQM�/�b +QK Q `2;BK2 /2
a�//�KX 1H� 2HBKBM�p� 272iBp�K2Mi2 � HB/2`�MÏ�-
K�b DmMiQ +QK 2H�- +2B7�p� i�K#ûK � +�T�+B/�/2
iû+MB+� B`�[mB�M� T�`� � +QKTQbBÏ½Q /Qb b2iQ`2b
/2 2/m+�Ï½Q- b�ȹ/2- i`�MbTQ`i2b- 2H2i`B+B/�/2 2 +Q@
KmMB+�ÏǤ2b US}zM2` kyRy- d3@dNVX 1bb� K2/B/� 7QB
+QMbB/2`�/� /2K�bB�/�K2Mi2 b2p2`� 2 /2bT2`iQm
Q b2MiBK2MiQ /2 BMb�iBb7�Ï½Q +QK � Q+mT�Ï½Q 2K
;`�M/2 T�`i2 /� bQ+B2/�/2 B`�[mB�M�- bQ#`2im/Q-
MQb ;`mTQb bmMBi�bX � b2;mM/� 2bi`�iû;B� miBHBx�/�
T2H� *S� 7QB � /BbbQHmÏ½Q /Q 2tû`+BiQ B`�[mB�MQ- �
T�`iB` /� P`/2K Mê k 3 2 � +QMbiBimBÏ½Q /2 mK
MQpQ +Q`TQ KBHBi�` T�`� Q T�őbX � /2b�;`2;�Ï½Q
/�b 7Q`Ï�b �`K�/�b B`�[mB�M�b b2 /2m 2K K�BQ
/2 kyyj 2 BM+Hmő�K j38Xyyy bQH/�/Qb M�b 7Q`Ï�b
�`K�/�b- k38Xyyy /2 7mM+BQM�`BQb MQ JBMBbiû`BQ
/Q AMi2`BQ` UTQHő+B�V 2 8yXyyy 2K mMB/�/2b /2
b2;m`�MÏ� T`2bB/2M+B�BbX 1bb� K2/B/� /2BtQm KBH@
?�`2b /2 T2bbQ�b b2K i`�#�H?Q- +`B�M/Q mK ;`mTQ
bB;MB}+�Mi2 /2 +B/�/½Qb ?QbiBb � Q+mT�Ï½Q �K2`@
B+�M� US}zM2` kyRy- 3yVX � a2Ï½Q 8- /� P`/2K
Lm#2` k- /2}MB� � +`B�Ï½Q /2 mK MQpQ 2tû`+BiQ
B`�[mB�MQ- +QKQ Q T`BK2B`Q T�bbQ T�`� � +�T�+@
Bi�Ï½Q M�+BQM�H /� �miQ/272b� MQ A`�[m2 HBp`2X
�bbBK- 2K �;QbiQ /2 kyyj û �THB+�/� � P`/2K Mê
kk N T�`� � +`B�Ï½Q /Q MQpQ 2tû`+BiQ B`�[mB�MQ 2
� P`/2K Mê kj Ry [m2 �T`2b2Mi�p� Q MQpQ +Ʀ/B;Q
/2 /Bb+BTHBM� KBHBi�` U*S� kyyj- jVX 1bb� K2/B/�
M½Q �T`2b2MiQm `2bmHi�/Qb TQbBiBpQb- D� [m2 Q MQpQ
2tû`+BiQ B`�[mB�MQ H2pQm p�`BQb �MQb T�`� b2 iQ`M�`
mK� BMbiBimBÏ½Q +QM}�p2H 2 +QKT2i2Mi2- /2Bt�M/Q
� b2;m`�MÏ� B`�[mB�M� +QKT`QK2iB/�X 1bb2b 2``Qb
2bi`�iû;B+Qb +QMp2`i2`�K@b2 2K 7QMi2b /2 BMbi�@
#BHB/�/2 MQb T`BK2B`Qb �MQb /2 Q+mT�Ï½QX 1bb�b
/m�b K2/B/�b- �HB�/�b � /2i2`BQ`�Ï½Q /� bBim�Ï½Q
b2+m`Bi�`B� MQ A`�[m2 MQb T`BK2B`Qb K2b2b /2 Q+m@
T�Ï½Q 7�pQ`2+2`�K Q /Bbi�M+B�K2MiQ 2Mi`2 � *S�
2 �b `2�Bb M2+2bbB/�/2b /� bQ+B2/�/2 B`�[mB�M�X
S�`� i2Mi�` `2bQHp2` 2bb2 �7�bi�K2MiQ- 7QB +`B�/Q
Q *QMb2H?Q /2 :Qp2`MQ AMi2`BMQ /Q A`�[m2 UA`�[B
AMi2`BK :Qp2`MBM; *QmM+BH @ A*:V- 2K DmH?Q /2

3X P`/2` LmK#2` k, .BbbQHmiBQM Q7 1MiBiB2b Ukj J�v kyyjVX
NX P`/2` kk, *`2�iBQM Q7 � L2r A`�[B �`Kv Ud �m;mbi kyyjV
RyX P`/2` kj, *`2�iBQM Q7 � *Q/2 Q7 JBHBi�`v .Bb+BTHBM2 7Q` i?2

L2r A`�[B �`Kv Ud �m;mbi kyyjV
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kyyj- �i`�pûb /� _2;mH�Ï½Q LȹK2`Q e RRX P A*:
2`� mK +Q`TQ KmHiBûiMB+Q 2 KmHiBb2+i�`BQ- +QK@
TQbiQ TQ` k8 K2K#`QbX 1H2 i2Mi�p� �#�`+�` �
/Bp2`bB/�/2 ûiMB+� 2 `2HB;BQb� /Q A`�[m2- MQ 2M@
i�MiQ- Qb +m`/Qb 2`�K /QKBM�Mi2b MQ +QMb2H?Q 2
Qb bmMBi�b b2MiB�K@b2 bm#@`2T`2b2Mi�/QbX � K�BQ`
T�`i2 /Qb K2K#`Qb /Q A*: 2`�K Hő/2`2b 2tBH�/Qb
/m`�Mi2 Q `2;BK2 /Q T�`iB/Q "�Ƕ�i? U>�b?BK kyyj-
9VX J2bKQ +QK iQ/Qb Qb 2b7Q`ÏQb T�`� #mb+�` �
`2T`2b2Mi�iBpB/�/2 /� bQ+B2/�/2 B`�[mB�M�- Q A*:
�i`�Bm KmBi�b +`őiB+�bX *`BiB+�p�@b2 � �+2H2`�Ï½Q
/� i`�Mb72`āM+B� /2 TQ/2` /� *S� T�`� �iQ`2b
B`�[mB�MQb- /2pB/Q ¨ 7�Hi� /2 T`2T�`Q /Qb K2bKQb
T�`� ;Qp2`M�` Q A`�[m2X JmBiQb B`�[mB�MQb [m2b@
iBQM�`�K Q ;`�M/2 MȹK2`Q /2 2t@2tBH�/Qb 2Mi`2
Qb K2K#`Qb /Q +QMb2H?Q 2 � 7�Hi� /2 +H�`2x� M�b
7Q`K�b /2 MQK2�Ï½Q /Q A*:X 1bb2 ȹHiBKQ TQMiQ
/2 /Bp2`;āM+B�- �mK2MiQm �b /B}+mH/�/2b T�`�
b2 2M+QMi`�` bmMBi�b /BbTQbiQb � BMi2;`�` Q A*:-
/BKBMmBM/Q �BM/� K�Bb � bm� `2T`2b2Mi�iBpB/�/2
Uq�`/ kyy8- 8VX � T`BM+BT�H 7mMÏ½Q /Q A*: 2`�
� 2H�#Q`�Ï½Q /2 mK� +QMbiBimBÏ½Q B`�[mB�M� �iû
MQp2K#`Q /2 kyyjX .2 �+Q`/Q +QK 2bi2 TH�MQ-
�TƦb � `2/�Ï½Q /� +QMbiBimBÏ½Q- Q /Q+mK2MiQ b2`B�
`�iB}+�/Q 2K mK `272`2M/Q- 2 2Mi½Q mK ;Qp2`MQ
B`�[mB�MQ bQ#2`�MQ TQ/2`B� b2` 2H2BiQ UA#B/2K- eVX
1K MQp2K#`Q /2 kyyj- � *S� 2K +QMDmMiQ +QK
Q A*: 2KBiBm mK �+Q`/Q [m2 T`2pB� Q }K /Q b2m
K�M/�iQ �iû DmM?Q /2 kyy9X 6B+Qm /2+B/B/Q [m2
mK ;Qp2`MQ BMi2`BMQ B`�[mB�MQ �bbmKB`B� +QMi`QH2
/Q 1bi�/Q �TƦb � b�ő/� /� *S�X 1bb2 �+Q`/Q i�K@
#ûK +QMi2KTH�p� � 2H�#Q`�Ï½Q /� H2B /2 i`�MbBÏ½Q
Uh�GV- mK� 2bTû+B2 /2 +QMbiBimBÏ½Q T`QpBbƦ`B�X
� h�G 2bi�#2H2+2`B� �b 2bi`mim`�b /Q ;Qp2`MQ
BMi2`BMQ 2 Qb T`Q+2bbQb `2H�iBpQb � b2H2Ï½Q /2 mK
;Qp2`MQ T2`K�M2Mi2 �i`�pûb /2 2H2BÏǤ2b /B`2i�b
�iû }K /2 kyy8X 1bb� �+2H2`�Ï½Q /Q T`Q+2bbQ /2
i`�MbBÏ½Q b2 /2m 2K ;`�M/2 K2/B/� TQ` T`2bbǤ2b
2ti2`M�b 2 BMi2`M�bX LQ 2Mi�MiQ- i�K#ûK /2MQiQm
[m2 Qb 1bi�/Qb lMB/Qb 2bi�p�K /BKBMmBM/Q Q b2m
Mőp2H /2 +QKT`QK2iBK2MiQ +QK Q A`�[m2X .2bb�
7Q`K�- � T`ƦtBK� b2Ï½Q +QM+2Mi`�@b2 M� �M�HBb2
/� +QMbi`mÏ½Q /2 mK 1bi�/Q /2 .B`2BiQ MQ A`�[m2
2 +QKQ 2bb� 2bi`�iû;B� /2MQi� mK� i2Mi�iBp� /2
2p�b½Q /� `2bTQMb�#BHB/�/2 2 M2;�Ï½Q /Q TQ/2`X

RRX *Q�HBiBQM S`QpBbBQM�H �mi?Q`Biv _2;mH�iBQM LmK#2` e,
*S�f`2;fRj CmHv kyyjfye

9 � U`2V+QMbi`mÏ½Q /Q 1bi�/Q
B`�[mB�MQ �i`�pûb /� _2;`� /� G2B, Q
1bi�/Q /2 .B`2BiQ +QKQ mK� 2bi`�iû;B�
T�`� � M2;�Ï½Q /Q TQ/2`X
P KQK2MiQ BK2/B�iQ TƦb@;m2``� MQ A`�[m2 b2
+�`�+i2`BxQm T2H� BMi2MbB}+�Ï½Q /Qb T`Q#H2K�b /2
b2;m`�MÏ� MQ T�őbX P /2bK�Mi2H�K2MiQ /�b 2b@
i`mim`�b 2bi�i�Bb- /2Mi`2 2H�b �b BMbiBimBÏǤ2b /2
b2;m`�MÏ� B`�[mB�M�b- 7�pQ`2+2`�K Q �mK2MiQ /�
pBQHāM+B� MQ T2`őQ/Q BMB+B�H /� Q+mT�Ï½QX Pb �M�H@
Bbi�b BMi2`M�+BQM�Bb 2Mi2M/B�K [m2 Q `2bi�#2H2+@
BK2MiQ /� Q`/2K Tȹ#HB+� /2p2`B� b2` T`BQ`Bx�/Q-
T`QTQ`+BQM�M/Q b2;m`�MÏ� 2 ;�`�MiBM/Q � 272iBp�
�THB+�Ï½Q /� H2B +QKQ T�`i2 /2 bm�b Q#`B;�ÏǤ2bX
� Q+mT�Ï½Q b2;mBm �HûK /� _2bQHmÏ½Q R93j /Q
*QMb2H?Q /2 a2;m`�MÏ� /� PLl- �b /B`2i`Bx2b /�
Zm�`i� *QMp2MÏ½Q /2 :2M2#`� /2 RN9N US2`BiQ
kyyj- kVX .2 �+Q`/Q +QK 2bb� +QMp2MÏ½Q- � G2B
/2 P+mT�Ï½Q /2p2 b2` �THB+�/� b2KT`2 [m2 mK�
7Q`Ï� KBHBi�` 2bi`�M;2B`� 2bi� 2K mK T�őb b2K Q
+QMb2MiBK2MiQ /2 b2m ;Qp2`MQ U:2M2p� *QMp2M@
iBQM- �`iX k- R9N- ReNVX Pb TQ/2`2b /2 Q+mT�Ï½Q
TQbbm2K � `2bTQMb�#BHB/�/2 /2 K�Mi2` � Q`/2K
Tȹ#HB+�- `2bT2Bi�` Qb /B`2BiQb ?mK�MQb 2 T`QKQp2`
mK �K#B2Mi2 2bi�p2H T�`� Qb +B/�/½Qb /Q T�őb
Q+mT�/Q UA#B/2K- �`iX jN@8N- RN9N- R3k@R3NVX LQ
2Mi�MiQ- �b 7Q`Ï�b Q+mT�Mi2b iāK �miQ`B/�/2 T�`�
`2pQ;�` H2Bb +QMbB/2`�/�b BMDmbi�b 2 T`QKmH;�`
MQpQb `2;mH�K2MiQb- � }K /2 ;�`�MiB` � b2;m`�MÏ�
2 K�Mi2` � �/KBMBbi`�Ï½Q /Q i2``BiƦ`BQ Q`/2M�/�-
UA#B/2K- �`iX e9- RNyVX Pb 1bi�/Qb lMB/Qb H2;BiB@
K�`�K �b bm�b �ÏǤ2b /2 U`2V+QMbi`mÏ½Q /Q A`�[m2
T`BQ`Bx�M/Q Q 2bi�#2H2+BK2MiQ /� Q`/2K 2 /� `2;`�
/� H2BX �bbBK- #mb+Qm@b2 � +`B�Ï½Q /2 mK 1bi�/Q /2
.B`2BiQ- +Q``2bTQM/2Mi2 �Q p�HQ`2b /2KQ+`�iB+Qb
2 HB#2`�Bb Q+B/2Mi�BbX P 1bi�/Q /2 .B`2BiQ û mK
T`BM+őTBQ /2 ;Qp2`M�MÏ� �i`�pûb /Q [m�H iQ/Qb
Qb BM/Bpő/mQb- BMbiBimBÏǤ2b Tȹ#HB+�b Qm 2MiB/�/2b
T`Bp�/�b- BM+HmBM/Q Q T`ƦT`BQ 1bi�/Q- b½Q `2bTQM@
b�p2Bb 2 �Q K2bKQ i2KTQ bm#K2iB/Qb ¨b H2Bb Tȹ#HB@
+�b- [m2 b½Q �THB+�/�b 2fQm DmH;�/�b /2 7Q`K�
B;m�HBi�`B� US`2;2Mi kyRy- jk9VX .2bb� 7Q`K�- �
+QMbQHB/�Ï½Q /2 mK 1bi�/Q /2 .B`2BiQ 272iBpQ 2K
mK i2``BiƦ`BQ TƦb@+QM~BiQ 7�x +QK � `2;`� /� H2B
b2D� � +QM/miQ`� /�b �ÏǤ2b /2 `2+QMbi`mÏ½QX LQ
+2M�`BQ BMi2`M�+BQM�H- }tQm@b2 Q 2Mi2M/BK2MiQ-
�TƦb BMȹK2`�b BMi2`p2MÏǤ2b �Mi2`BQ`2b- /2 [m2 Q
T`BK2B`Q T�bbQ T�`� Q bi�i2@#mBH/BM; û � [m2#`�
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/Q +B+HQ /2 BKTmMB/�/2 T�`� �[m2H2b [m2 +QK2@
i2K �iQb pBQH2MiQb 2 +`BKBMQbQb US2`BiQ kyyj- jVX
SQ`i�MiQ- Qb ;Qp2`MQb [m2 2K2`;2K M2bb2b 1b@
i�/Qb TƦb@+QM~BiQb /2p2K b2` 2M`�Bx�/Qb 2K mK
1bi�/Q /2 /B`2BiQ 7Q`i2- +QKT�iőp2H +QK Qb /B`2@
BiQb ?mK�MQb 2 Q K2`+�/Q HB#2`�HX S�`� *?�M/H2`
Ukyye- RdyV- � 2bbāM+B� /� +QMbi`mÏ½Q /Q 1bi�/Q
M� �im�HB/�/2 2bi� M� +`2MÏ� /2 [m2 Q 1bi�/Q /2
.B`2BiQ TQ/2 b2` /2b2MpQHpB/Q 2 BKTH2K2Mi�/Q TQ`
TQ/2`2b 2ti2`MQb- b2T�`�/�K2Mi2 /Qb T`Q+2bbQb
TQHőiB+Qb BMi2`MQbX �bbBK- � +`B�Ï½Q /2 mK 1bi�/Q
/2 .B`2BiQ /2Mi`Q /Q KQ/2HQ /�b /2KQ+`�+B�b
HB#2`�Bb û mK� T`�iB+� `2+Q``2Mi2 2 2bb2M+B�H T�`�
Q bi�i2@#mBH/BM;X �i`�pûb /2H� b½Q 2bi�#2H2+B/�b
�b #�b2b Dm`ő/B+�b T�`� �b BMbiBimBÏǤ2b [m2 2bi½Q
b2M/Q +QMbi`mő/�bX S�`� �HûK /BbbQ- Q 1bi�/Q /2
.B`2BiQ #mb+� /2HBKBi�` �b �ÏǤ2b /Qb +B/�/½Qb /Qb
1bi�/Qb TƦb@+QM~BiQ- 2bi�#2H2+2M/Q Q +Ʀ/B;Q /2
+QM/mi� [m2 /2p2 b2` BKTH2K2Mi�/Q 2 b2;mB/Q
�TƦb � Q+mT�Ï½QX LQ A`�[m2- � *S� b2 �TQBQm
M2bb� 2bi`�iû;B� T�`� `27Q`KmH�` 2 `2+QMbi`mB` �b
BMbiBimBÏǤ2b /Q T�őbX P bi�i2@#mBH/BM; 7QB `2�HBx�/Q
#mb+�M/Q Q 2bi�#2H2+BK2MiQ /�b H2Bb 2 7Q`K�b /2
Q`;�MBx�Ï½Q [m2 Q ;Qp2`MQ bQ#2`�MQ /2p2`B� �b@
bmKB` �TƦb Q }K /� Q+mT�Ï½QX � �/KBMBbi`�Ï½Q
/2 S�mH "`2K2` b2 T�miQm T2H� BKTH�Mi�Ï½Q /2
mK KQ/2HQ BMi2`M�+BQM�H /2 1bi�/Q- +`B�M/Q BM@
biBimBÏǤ2b /2KQ+`�iB+�b 2 HB#2`�BbX 1bb2 +�KBM?Q
/2 �Ï½Q �+�#Qm b2 KQbi`�M/Q K�Bb +QKTH2tQ 2
T`Q#H2K�iB+Q- bQ#`2im/Q T2H� /B}+mH/�/2 2K b2
2bi�#2H2+2` � Q`/2K MQ TƦb@;m2``� 2 T2HQ M½Q
`2+QM?2+BK2MiQ TQ` ;`�M/2 T�`i2 /� TQTmH�Ï½Q
/Q A`�[m2 /Qb TQ/2`2b Q+mT�Mi2bX � /B}+mH/�/2
2K b2 2bi�#2H2+2` mK 1bi�/Q /2 .B`2BiQ 272iBpQ
MQ A`�[m2 p�B /2 2M+QMi`Q +QK �b T`QTQbBÏǤ2b
/2 .�pB/ *?�M/H2`X S�`� Q �miQ`- Qb T`Q+2bbQb
/2 bi�i2@#mBH/BM; b½Q T2Mb�/Qb 2 BKTH2K2Mi�/Qb �
T�`iB` /2 iû+MB+�b #m`Q+`�iB+�b [m2 pBb�K � +QMbQH@
B/�Ï½Q /2 mK 1bi�/Q /2 .B`2BiQ U*?�M/H2` kyye-
ReeVX *QKQ D� 7QB pBbiQ- Q bi�i2@#mBH/BM; �+�#�
TQ` /2bTQHBiBx�` T`Q+2bbQb [m2 b½Q 2bb2M+B�HK2Mi2
TQHőiB+Qb 2 bQ+B�Bb- /B}+mHi�M/Q Q 2bi�#2H2+BK2MiQ
/2 mK� +QM2t½Q 2Mi`2 Qb 1bi�/Qb BMi2`pBM/Qb 2
bm�b TQTmH�ÏǤ2bX P [m�/`Q /2 H2Bb 2 BMbiBimBÏǤ2b
T`Q/mxB/Qb `2~2i2K Qb H�ÏQb /2 ;Qp2`M�MÏ� 2 KQ/@
2HQb Q+B/2Mi�Bb 2 M2K b2KT`2 �i2M/2K ¨b /2K�M@
/�b 2bT2+B}+�b /�[m2H�b bQ+B2/�/2bX L2bb2 b2MiB/Q-
� +QMbi`mÏ½Q /Q 1bi�/Q /2 .B`2BiQ TQ` �iQ`2b
2ti2`MQb BKTǤ2 mK� �;2M/� 2ti2`M� /2 `2;mH�Ï½Q

�Qb T�őb2b BMi2`pBM/Qb 2- �Q K2bKQ i2KTQ- M2;� �
`2bTQMb�#BHB/�/2 TQHőiB+� /Qb �iQ`2b BMi2`M�+BQM�Bb
+QK `2H�Ï½Q � 2bb2 T`Q+2bbQ U*?�M/H2` kyye- ReeVX
AbbQ Q+Q``2 D� [m2 2bb�b BMi2`p2MÏǤ2b mb�K mK
[m�/`Q MQ`K�iBpQ #m`Q+`�iB+Q +QKQ 7Q`K� /2 7Q`@
i�H2+2` Q 1bi�/Q- 2- i`�/mx2K �b bm�b �ÏǤ2b 2K
i2`KQb iû+MB+Qb 2 +�T�+Bi�/Q`2b- K�`;BM�HBx�M/Q �
2b72`� TQHőiB+�X *?�M/H2` Ukyy9- jR9V /2bi�+� [m2
�im�HK2Mi2 2tBbi2 mK +QMb2MbQ 2Mi`2 Qb /2+BbQ`2b
TQHőiB+Qb BMi2`M�+BQM�Bb /2 [m2 Q 1bi�/Q /2 .B`2BiQ
/2p2 b2` � #�b2 T�`� Q 2bi�#2H2+BK2MiQ /2 mK�
T�x /m`�/Qm`�- bQ#`2im/Q- pBb�M/Q � `2+QMbi`mÏ½Q
BMbiBim+BQM�H 2K 1bi�/Qb TƦb@+QM~BiQX SQ`i�MiQ-
�b �miQ`B/�/2b BMi2`p2MB2Mi2b /2p2K BMB+B�HK2Mi2
b2 +QM+2Mi`�` 2K 2bi�#2H2+2` Q +QMi`QH2 bQ#`2 Q
i2``BiƦ`BQ 2 }t�` �b `�őx2b BMbiBim+BQM�Bb /2 mK
KQ/2HQ /2 1bi�/Q /2KQ+`�iB+Q 2 HB#2`�H- T�`� bƦ
2Mi½Q BMp2biB` M� i`�MbBÏ½Q /Q TQ/2` T�`� �iQ`2b
HQ+�BbX L2bb2 iBTQ /2 +QM+2TÏ½Q- 2Mi2/B�@b2 [m2
� i`�MbBÏ½Q /Q ;Qp2`MQ T�`� �;2Mi2b M�+BQM�Bb
MQ A`�[m2- �Mi2b /� +QMbQHB/�Ï½Q /2 mK [m�/`Q
/� ǴH2B /Q /B`2BiQǴ- /2Bt�`B� Q +�KBM?Q �#2`iQ
T�`� [m2 2HBi2b b2K BMi2`2bb2 M� +QMbi`mÏ½Q /�
T�x +QMbQHB/�bb2K Q b2m TQ/2`X SQ`ûK- 2bb2 iBTQ
/2 �#Q`/�;2K- /2bi�+� Q �miQ`- TQ/2 i2` +QKQ
+QMb2[māM+B� � +`B�Ï½Q /2 K�Bb BMbi�#BHB/�/2 2
7`�;K2Mi�Ï½QX LQ +�bQ /Q A`�[m2- b2 Q#b2`pQm
[m2 Q 7Q+Q M� +`B�Ï½Q /Q 1bi�/Q /2 /B`2BiQ �/BQm
� +QM7Q`K�Ï½Q /2 [m�/`Qb TQHőiB+Qb- +�T�x2b /2
/�` pQx �Q TQpQ B`�[mB�MQ bQ#`2 Q 7mM+BQM�K2MiQ
/Q b2m T�őbX �bbBK- � TQTmH�Ï½Q /Q A`�[m2 M½Q
2tT2`BK2MiQm- +QK � [m2/� /Q `2;BK2 �miQ`Bi�`BQ
/2 a�//�K- mK� T�`iB+BT�Ï½Q TQHőiB+� 272iBp�X P
KQ/2HQ /2 ;2bi½Q /� *S�- +�`�+i2`Bx�/Q T2H�
+2Mi`�HBx�Ï½Q /Q TQ/2` /2+BbƦ`BQ 2 #�Bt� T�`iB+B@
T�Ï½Q TQTmH�`- M½Q 7QB bm}+B2Mi2 T�`� 7QK2Mi�` Q
b2MiBK2MiQ /2 BM+Hmb½Q MQb B`�[mB�MQbX

ǳ�Q 2Mi2M/2`
�b bQHmÏǤ2b H2;�Bb Qm �/KBMBbi`�iBp�b +QKQ mK
�i�H?Q T�`� 2M7`2Mi�` Qb T`Q#H2K�b TQHőiB+Qb- 7�x
mK 72iB+?2 /Q [m�/`Q H2;�H �Q K2bKQ i2KTQ [m2
K�`;BM�HBx� � 2b72`� Tȹ#HB+�- T`Q/mxBM/Q BMbiBim@
BÏǤ2b 2bi�i�Bb BMi2`M�+BQM�HBx�/�b- K�b BbQH�/�b /2
bm�b bQ+B2/�/2bǴ U*?�M/H2` kyye- ReeVX
1bb2 iBTQ /2 K2+�MBbKQ +Q``Q#Q`� Q bm`;BK2MiQ
/2 1bi�/Qb 6�Mi�bK�b 2 /B}+mHi� � +QMbQHB/�Ï½Q
/� T�x M2bb�b bQ+B2/�/2bX LQ A`�[m2- �b 7Q`Ï�b
Q+mT�Mi2b miBHBx�`�K � 2bi`�iû;B� /2 T`BK2B`Q +QM@
bi`mB` �b BMbiBimBÏǤ2b /Q T�őb- b2;mBM/Q Qb KQ/2HQb
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/�b /2KQ+`�+B�b Q+B/2Mi�Bb- T�`� /2TQBb i`�Mb72`B`
Q TQ/2` T�`� �;2Mi2b /QKûbiB+QbX � 7mMÏ½Q /�
*S� 7QB � /2 T2Mb�`- BMbiBimB` 2 7QK2Mi�` � H2B 2
� Q`/2K MQ A`�[m2 TƦb@a�//�K- }t�M/Q �b #�b2b
Dm`ő/B+�b 2 TQHőiB+�b T�`� Q ;Qp2`MQ BMi2`BMQ 2
T�`� Q 7mim`Q ;Qp2`MQ 2H2BiQX P 2bi�#2H2+BK2MiQ
/� H2B û miBHBx�/Q T2HQb �iQ`2b BMi2`M�+BQM�Bb Q+B@
/2Mi�Bb T�`� M2;�` � bm� �;2M/� `2;mH�/Q`� 2 BM@
i2`p2M+BQMBbi� U*?�M/H2` kyye- ReeVX lK� p2x [m2
�T2M�b 2bi½Q +mKT`BM/Q mK T�T2H +�T�+Bi�/Q` 2
2KTQ/2`�/Q` MQb T�őb2b TƦb +QM~BiQb- �mtBHB�M/Q
M� `2+QMbi`mÏ½Q /2 bm�b BMbiBimBÏǤ2b 2 BMbi�m`�Ï½Q
/2 K2+�MBbKQb /2 ;Qp2`M�MÏ� 272iBpQbX �b �ÏǤ2b
/2 `2;mH�Ï½Q b½Q /Bb7�`Ï�/�b TQ` mK� M�``�iBp�
+�T�+Bi�/Q`� 2 /2 2KTQ/2`�K2MiQX 6Q`i�H2+2M/Q
Q 2Mi2M/BK2MiQ /2 [m2 �b BMi2`p2MÏǤ2b BMi2`M�@
+BQM�Bb #mb+�K 7Q`i�H2+2` � bQ#2`�MB� /2 1bi�/Qb
+QMbB/2`�/Qb 7`�;2Bb 2 7QK2Mi�` mK� K2H?Q`� MQb
[m�/`Qb /2 ;Qp2`M�MÏ�- i�MiQ � Mőp2H /QKûbiB+Qb-
[m�MiQ BMi2`M�+BQM�HX LQ 2Mi�MiQ- � BKTQbBÏ½Q
/� H2B TQ` �iQ`2b 2ti2`MQb M½Q T`Q/mx Qb 272BiQb
2bT2`�/Qb- +`B�M/Q@b2 Q T�`�/QtQ /Q 1bi�/Q /2
/B`2BiQ U*?�M/H2b kyy9- jR9VX 1bb2 T�`�/QtQ �+QM@
i2+2 TQ`[m2 2tBbi2 mK� ;`�M/2 }bbm`� 2Mi`2 �b
H2Bb BKTQbi�b BMi2`M�+BQM�HK2Mi2 2 �b pQMi�/2b
2 M2+2bbB/�/2b TQHőiB+�b 2tT`2bb�b M�b bQ+B2/�/2b
BMi2`pBM/�bX 1 K2bKQ � H2B b2M/Q T`BQ`Bx�/� 2K
/2i`BK2MiQ /Qb T`Q+2bbQb TQHőiB+Qb- �+�#� b2M/Q
2M7`�[m2+B/� 2 M½Q 7Q`i�H2+B/�- D� [m2 M½Q `2T`2@
b2Mi� Qb BMi2`2bb2b +QH2iBpQb /�[m2H� TQTmH�Ï½QX
SQ` K�Bb [m2 �b H2Bb �T�`2Mi2K b2` mK� ;`�M/2
+QM[mBbi� MQ T�T2H- 2H�b M½Q `2~2i2K mK� K2H?Q`�
M� T`�iB+� UA#B/2K- jR8VX P /2b2MpQHpBK2MiQ /Q
1bi�/Q /2 /B`2BiQ ǳ�i`�pûb /� BKTQbBÏ½Q 2ti2`M�
/� H2;BbH�Ï½Q �+�#� TQ` T`2Dm/B+�` Q T`Q+2bbQ /2
T`Q/mÏ½Q /2 +QMb2MbQ- M2+2bb�`BQ T�`� [m2 �b
TQTmH�ÏǤ2b TƦb@+QM~BiQ T�`iB+BT2K /Q T`Q+2bbQ
/2 +QMbQHB/�Ï½Q /� T�xǴ U*?�M/H2` kyy9- jR8VX �
B/2B� /2 [m2 Q H2B TQ/2 b2` /2}MB/� � T�`iB` /2 mK
+QMDmMiQ /2 bQHmÏǤ2b 2H�#Q`�/Qb /2b/2 Q 2ti2`BQ`-
2- /2TQBb BKTQbi�b �Qb 1bi�/Qb TƦb@+QM~BiQb- H2;Bi@
BK� �b T`�iB+�b /Q AKTû`BQ 2K L2;�Ï½Q U*?�M/H2`
kyye- ReNVX L2bb2 T`Q+2bbQ � H2B û /2b�bbQ+B�/�
/Q T`Q+2bbQ TQHőiB+Q /2 T`Q/mÏ½Q /Q +QMb2MbQ
bQ+B�H- /2 KQ/Q [m2 � 2KBbb½Q /2 H2Bb 2 +Ʀ/B;Qb
û 7�+BHBi�/�X hQ/�pB�- K2bKQ [m2 � +QMbi`mÏ½Q /Q
1bi�/Q /2 .B`2BiQ b2D� 72Bi� b2K KmBi�b /B}+mH@
/�/2b- � bm� +QMbQHB/�Ï½Q �+�#� b2M/Q mK TQMiQ
T`Q#H2K�iB+QX *QKQ �b H2Bb 2 BMbiBimBÏǤ2b +`B�/�b

M½Q +Q``2bTQM/2K ¨b 2tT2+i�iBp�b 2 BMi2`2bb2b /Qb
�iQ`2b HQ+�Bb- �+�#�K b2M/Q �KTH�K2Mi2 +QMi2b@
i�/�bX LQ A`�[m2- Q [m2 b2 pBm 7QB Q bm`;BK2MiQ
2 +`2b+BK2MiQ /2 ;`mTQb /2 `2bBbiāM+B� �`K�/� �
Q+mT�Ï½Q �K2`B+�M�X � BMbi�#BHB/�/2 b2+m`Bi�`B�
iQ`MQm �b H2Bb 2 �/KBMBbi`�Ï½Q /� *S� K�Bb �`iB@
}+B�Bb /Q [m2 D� 2`�K TQ` M�im`2x�X 1K 1bi�/Qb
6�Mi�bK�b � 2KBbb½Q /2 H2Bb û +QMbB/2`�/� K�Bb
7�+BH- D� [m2 M½Q M2+2bbBi� /Q +QMb2MiBK2MiQ /2
`2T`2b2Mi�Mi2b 2H2BiQb Qm MQK2�/QbX *QMim/Q- Qb
TQHB+v K�F2`b T�`2+2K B;MQ`�` [m2 Q 1bi�/Q /2
/B`2BiQ M½Q TQ/2 b2` BKTH2K2Mi�/Q TQ` �iQ`2b
2ti2`MQb U*?�M/H2` kyye- ReNVX "�HB Ukyy8- 99eV
/2}M2- 2K mK b2MiB/Q `2bi`BiQ 2 T2Mb�M/Q 2K 1b@
i�/Qb TƦb@+QM~BiQ- Q 1bi�/Q /2 /B`2BiQ +QKQ Q 2b@
i�#2H2+BK2MiQ /� TQHő+B� 2 /� Q`/2K- /2 i`B#mM�Bb
2 +Ʀ/B;Qb /2 H2Bb +QMbBbi2Mi2b- +�T�x2b /2 T`Qi2@
;2` Qb +B/�/½Qb- � BMbi�m`�Ï½Q /2 T`BbǤ2b 272iBp�b
2 � ;�`�MiB� /� `2bTQMb�#BHBx�Ï½Q /�[m2H2b [m2
+QK2i2`�K +`BK2b MQ +QM~BiQX hQ/Qb 2bb2b 2H2K2M@
iQb T`2+Bb�K b2` BMbiBim+BQM�HBx�/Qb 2 H2;BiBK�/Qb
�i`�pûb /�b BMbiBimBÏǤ2b /Q 1bi�/QX LQb KQK2MiQb
TƦb@+QM~BiQ û T`2+BbQ [m2 � Q`/2K 2 iQ/�b 2bb�b
+�`�+i2`őbiB+�b b2D�K �bb2;m`�/�b Q K�Bb +2/Q TQb@
bőp2H- T�`� [m2 2Mi½Q T2Mb�` MQ /2b2MpQHpBK2MiQ
2+QMƬKB+Q 2 bQ+B�H /Q 1bi�/QX S`2;2Mi UkyRy- jk9V
/Bx [m2 Q 2bi�#2H2+BK2MiQ /Q 1bi�/Q /2 .B`2BiQ
/2K�M/� b2i2 272BiQb T�`� b2` +QMbB/2`�/Q 272iBpQX
P T`BK2B`Q û � M2+2bbB/�/2 /Q 1bi�/Q KQMQTQHBx�`
Q mbQ /� 7Q`Ï�X P b2;mM/Q 272BiQ ;�`�Mi2 [m2
Qb BM/Bpő/mQb p½Q 2bi�` b2;m`Qb 2 � T`QT`B2/�/2
b2`� �bb2;m`�/�X P i2`+2B`Q /Bx `2bT2BiQ �Q 1bi�/Q
2bi�` pBM+mH�/Q � H2B- M½Q TQ/2M/Q �;B` 2 H2;BbH�`
�`#Bi`�`B�K2Mi2X P [m�`iQ /2bB;M� [m2 � H2B /2p2
b2` 2bi�p2H- T�`� [m2 �b T2bbQ�b TQbb�K TH�M2D�`
�b bm�b pB/�b /2 �+Q`/Q +QK 2H�X P [mBMiQ 272BiQ
;�`�Mi2 �Qb BM/Bpő/mQb �+2bbQ 7�+BH � mK bBbi2K�
H2;�H 272iBpQ 2 BKT�`+B�HX P b2tiQ /2}M2 [m2 Qb
/B`2BiQb ?mK�MQb 2 �b HB#2`/�/2b b2`½Q T`Qi2;B@
/Qb T2HQ 1bi�/QX P bûiBKQ /Bx [m2 �b T2bbQ�b
/2p2K /2T2M/2` /� 2tBbiāM+B� /2bb� BMbiBimBÏǤ2b
Dm`ő/B+�b 2 /Q +QMi2ȹ/Q /� H2B T�`� +QM/mÏ½Q /�b
bm�b pB/�b /B�`B�bX S2`+2#2@b2 [m2 � *S� M½Q
+QMb2;mBm 7QK2Mi�` T`�iB+�K2Mi2 M2M?mK /2bb2b
272BiQb MQ A`�[m2 TƦb@+QM~BiQX AbbQ b2 /2p2 TQ`[m2
2bb2b 7�iQ`2b /2b2MpQHp2K@b2 �i`�pûb /2 T`Q+2bbQb
/2 /Bb+mbb½Q 2 /2HB#2`�Ï½Q TQHőiB+�bX LQ A`�[m2- 2K
pB`im/2 /� BKTQbBÏ½Q /� H2B TQ` �iQ`2b 2ti2`MQb-
Q +�KTQ �+�#Qm b2 iQ`M�M/Q �i`Q}�/Q 2 BM+�T�x
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/2 `2bTQM/2` ¨b +QKTH2tB/�/2b HQ+�BbX �bbBK- Q
bi�i2@#mBH/BM; M½Q bƦ BKTƬb Qb K2+�MBbKQb /2
;Qp2`M�MÏ� 2 `2;mH�Ï½Q BMi2`M�+BQM�Bb �Q A`�[m2-
+QKQ i�K#ûK 2M7`�[m2+2m �b bm�b BMbiBimBÏǤ2b
M�+BQM�Bb- /2b2M+Q`�D�M/Q � T�`iB+BT�Ï½Q Tȹ#HB+�
M� 2b72`� TQHőiB+�X � 7Q`K� +QKQ �b /2+BbǤ2b 7Q`�K
iQK�/�b T2H�b *S� /2BtQm TQm+Q 2bT�ÏQ T�`�
� +QMi2bi�Ï½Q Qm K2bKQ 2MpQHpBK2MiQ /� TQTm@
H�Ï½Q B`�[mB�M� MQ T`Q+2bbQ /2 `2+QMbi`mÏ½Q /Q
A`�[m2X � T`ƦT`B� +`B�Ï½Q /Q A*: M½Q +QMb2;mBm
b2` 2}+B2Mi2 MQ Q#D2iBpQ /2 BM+HmB` �iQ`2b HQ+�Bb MQ
T`Q+2bbQX P +QMb2H?Q- +QKTQbiQ K�DQ`Bi�`B�K2Mi2
TQ` 2t@2tBH�/Qb M½Q `2T`2b2Mi�p� /2 K�M2B`� 272@
iBp� � /Bp2`bB/�/2 B`�[mB�M�X � bm#@`2T`2b2Mi�Ï½Q
/Q ;`mTQ bmMBi� /B}+mHiQm �BM/� K�Bb Q 2bi�#@
2H2+BK2MiQ /2 BMbiBimBÏǤ2b +�T�x2b /2 `2bTQM/2`
Qb /2b�}Qb `2�Bb /� bQ+B2/�/2 B`�[mB�M�X P 7Q+Q M�
_2;`� /� G2B M2;HB;2M+B� [m2 Q T`Q+2bbQ H2;BbH�iBpQ
û mK �iQ TQHőiB+Q- #�b2�/Q 2K `2H�ÏǤ2b /2 TQ/2`
bQ+B�H [m2 +mHKBM�K 2K bm� �+2Bi�Ï½Q Qm `2D2BÏ½Q
U*?�M/H2` kyye- RdRVX 1 T�`� [m2 �b BMbiBimBÏǤ2b
+`B�/�b 2K T`Q+2bbQb /2 bi�i2@#mBH/BM; b2D�K 2}@
+B2Mi2b- û T`2+BbQ bmT2`�` Q /û}+Bi /2 H2;BiBKB/�/2
+�mb�/Q T2H� BKTQbBÏ½Q 2ti2`M� /2bb�b BMbiBim@
BÏǤ2b U"�HB kyy8- 998VX C� [m2 mK ;Qp2`MQ b2K H2@
;BiBKB/�/2 bQ+B�H �iû TQ/2 +`B�` +Ʀ/B;Qb /2 H2Bb- iQ@
/�pB�- 2H2b M½Q TQbbmB`½Q 7Q`Ï� Qm 272BiQ /2 H2B T�`�
� TQTmH�Ï½Q- /2pB/Q � bm� 7�Hi� /2 `2T`2b2Mi�iBpB@
/�/2 U*?�M/H2` kyye- RdRVX AbbQ û 2t�i�K2Mi2 Q
[m2 b2 Q#b2`p� 2K 1bi�/Qb 6�Mi�bK�b [m2 iBp2`�K
�b bm�b 2b72`�b TQHőiB+�b 2 bQ+B�Bb K�`;BM�HBx�/�b
TQ` #m`Q+`�i�b BMi2`M�+BQM�BbX S2`BiQ Ukyyj- jV
b�HB2Mi� [m2 � +QMbQHB/�Ï½Q /Q 1bi�/Q /2 .B`2BiQ
2K bQ+B2/�/2b TƦb@+QM~BiQ 2MpQHp2 K�Bb [m2 �
T`QpBb½Q /2 TQHB+B�K2MiQ- i`B#mM�Bb 2 T`BbǤ2b- K�b
7mM/�K2Mi�HK2Mi2- /2K�M/� Q 2b7Q`ÏQ 2K `2bTQM@
/2` �b pBQH�ÏǤ2b +QK2iB/�b /m`�Mi2 � ;m2``�X ú
T`2+BbQ [m2 Qb pBQH�/Q`2b /Qb /B`2BiQb ?mK�MQb
b2D�K DmH;�/Qb 2 TmMB/Qb T�`� [m2 Q 2[mBHő#`BQ bQ@
+B�H b2D� `22bi�#2H2+B/Q 2 Qb `2bb2MiBK2MiQb b2D�K
KBMBKBx�/QbX L� Q+mT�Ï½Q B`�[mB�M� TQ/2@b2 Q#@
b2`p�` [m2 �b 7Q`Ï�b �K2`B+�M�b `2+Q``2`�K � 2bb2
iBTQ /2 K2+�MBbKQX P `2;BK2 /Q T�`iB/Q "�Ƕ�i?
2 Q T`ƦT`BQ a�//�K >mbb2BM 7Q`�K +mHT�#BHBx�/Qb
T2HQ +QM~BiQX � +�Tim`� 2 DmH;�K2MiQ /2 a�//�K
>mbb2BM 7Q`�K �T`2b2Mi�/�b +QKQ mK TQMiQ /2
`mTim`� T�`� Q A`�[m2X *?�M/H2` Ukyye- RdkV �T@
`2b2Mi� Q DmH;�K2MiQ +QKQ K�`+Q /Q M�b+BK2MiQ
/2 mK ǳMQpQ A`�[m2Ǵ /2KQ+`�iB+Q- [m2 #mb+�p�

TmMB` Q b2m �MiB;Q Hő/2` T2HQb +`BK2b +QK2iB/Qb
+QMi`� Q TQpQ B`�[mB�MQX P �iQ`2b BMi2`M�+BQM�Bb
}x2`�K mbQ /Q DmH;�K2MiQ T�`� KBMBKBx�` � BK@
TQ`i�M+B� /Qb �MQb TƦb@a�//�K- �H2;�M/Q [m2 Qb
T`Q#H2K�b /Q T�őb 2bi�p�K 2K +QMbQM�M+B� +QK
Q H2;�/Q /Q /Bi�/Q`X ú +H�`Q [m2 � Q `2;BK2 /2
a�//�K T`Q/mxBm T`Q7mM/�b +BbǤ2b TQHőiB+�b MQ
A`�[m2- MQ 2Mi�MiQ- Qb �MQb /2 Q+mT�Ï½Q 2 �b 2b@
i`�iû;B�b /2 bi�i2@#mBH/BM; i�K#ûK 7Q`�K +`m+B�Bb
T�`� Q +�Qb TQHőiB+Q 2 b2+m`Bi�`BQX � 2p�b½Q /�
`2bTQMb�#BHB/�/2 TQ` T�`i2 /Qb TQ/2`2b Q+mT�Mi2b
2 � K�M2B`� /2bTQHBiBx�/� +QK [m2 +QM/mxB`�K
Q T`Q+2bbQ �;`�pQm �b /B72`2MÏ�b B/2QHƦ;B+�b +�`@
�+i2`őbiB+Qb /� bQ+B2/�/2 B`�[mB�M�X P 1bi�/Q /2
.B`2BiQ b2`pBm K�Bb � mK T`QTƦbBiQ /2 M2;�Ï½Q
/Q TQ/2` MQ A`�[m2- /Q [m2 � mK� i2Mi�iBp� /2
Km/�MÏ� TQHőiB+� MQ A`�[m2 U*?�M/H2` kyye- RdjVX
�bbBK +QKQ Q DmH;�K2MiQ /2 a�//�K >mbb2BM
i2p2 K2MQb � p2` +QK � bmT2`�Ï½Q /Q T�bb�/Q
�miQ`Bi�`BQ /Q A`�[m2 2 KmBiQ K�Bb `2H�Ï½Q +QK
� M2+2bbB/�/2 /�b 7Q`Ï�b Q+mT�Mi2 b2 /Bbi�M+B�@
`2K /�b `2bTQMb�#BHB/�/2b T2H� bBim�Ï½Q /Q T�őb
M�[m2H2 KQK2MiQX

8 *QM+Hmb½Q
1bb2 �`iB;Q �M�HBbQm Q T`Q+2bbQ /2 bi�i2@#mBH/BM;
MQ A`�[m2 � T�`iB` /�b +QM+2TÏǤ2b /Q AKTû`BQ
2K L2;�Ï½Q /2 .�pB/ *?�M/H2`- 7Q+�M/Q M� �i@
m�Ï½Q /� *S� MQ T�őbX SQ/2@b2 T2`+2#2` �Q HQM;Q
/Q i`�#�H?Q [m2 Qb T`Q+2bbQb /2 +QMbi`mÏ½Q Qm
`2+QMbi`mÏ½Q /2 1bi�/Qb b½Q BKTQ`i�Mi2b 72``�@
K2Mi�b T�`� Q 2t2`+ő+BQ /Q TQ/2` M� �im�HB/�/2X
JmBiQb �M�HBbi�b BMi2`M�+BQM�Bb �#Q`/�K Q bi�i2@
#mBH/BM; �i`�pûb /2 pBbǤ2b T`Q+2bbm�Bb 2 iû+MB+�b-
#mb+�M/Q 2ti`�B` �b K2H?Q`2b HBÏǤ2b � b2`2K �T`2M@
/B/�b 2K +�/� T`Q+2bbQX 1bb�b �#Q`/�;2Mb BMpBx@
B#BHBx�K �b T`Q#H2K�iB+�b TQHőiB+�b 2MpQHpB/�b M�
+QMbi`mÏ½Q /2 MQp�b BMbiBimBÏǤ2b /2 ;Qp2`M�MÏ�X
P bi�i2@#mBH/BM;- �Q b2` /2b+`BiQ 2K i2`KQb iû+@
MB+Qb 2 �/KBMBbi`�iBpQb- �+�#� TQ` K�`;BM�HBx�`
� 2b72`� TQHőiB+� /Qb 1bi�/QbX L2bb2 b2MiB/Q- Q
bi�i2@#mBH/BM; i2K bB/Q H�`;�K2Mi2 miBHBx�/Q T�`�
2bi�#BHBx�` �b bQ+B2/�/2 /2 1bi�/Qb TƦb@+QM~BiQ MQ
+2M�`BQ BMi2`M�+BQM�H 2- �bbBK- BKT2/B` [m2 2bb2b
1bi�/Qb 2tTQ`i2K � bm� BMb2;m`�MÏ� 2 pBQHāM+B�
T�`� iQ/Q Q ;HQ#QX .�pB/ *?�M/H2`- 2K bm� �M�HBb2
/Q AKTû`BQ 2K L2;�Ï½Q- +?�K� � �i2MÏ½Q T�`�
Q p2`/�/2B`Q bB;MB}+�/Q /2bb2 iBTQ /2 T`�iB+�, �
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M2;�Ï½Q /Q TQ/2` 2 � 2p�b½Q /� `2bTQMb�#BHB/�/2X
Pb T�őb2b 2 BMbiBimBÏǤ2b Q+B/2Mi�Bb b2 miBHBx�K
/�b T`�iB+�b +�T�+Bi�/Q`�b 2 i2`�TāmiB+�b bi�i2@
#mBH/BM; T�`� M2;�` Q b2m TQ/2` TQHőiB+Q 2 �bbBK-
TQ/2` 2p�/B` � `2bTQMb�#BHB/�/2 [m2 p2K +QK
2H2X *?�M/H2` �BM/� �H2`i� [m2 � 7Q`K� �TQHőiB+�
�i`�pûb /� [m�H Q bi�i2@#mBH/BM; û +QM/mxB/Q-
�+�#� TQ` /B}+mHi�` � +`B�Ï½Q /2 BMbiBimBÏǤ2b `2�H@
K2Mi2 `2T`2b2Mi�iBp�b 2 272iBp�b M�b bQ+B2/�/2b
/Qb T�őb2b TƦb@+QM~BiQX � +QMbi`mÏ½Q /2 BMbiBim@
BÏǤ2b TQ` �iQ`2b 2ti2`MQb M½Q +QMb2;m2 /�` +QMi�
/�b +QKTH2tB/�/2b HQ+�Bb /2bb2b 1bi�/Qb 2 M2K
7QK2Mi�` � T�`iB+BT�Ï½Q Tȹ#HB+�- /2 KQ/Q [m2 /B}@
+mHi�K � +`B�Ï½Q /2 mK pőM+mHQ 2Mi`2 � TQTmH�Ï½Q
2 Q 1bi�/QX Pb 1bi�/Qb b½Q +QMbi`mő/Qb +QK mK�
2b72`� TQHőiB+� �i`Q}�/� 2 BM+�T�x /2 +Q``2bTQM/2`
�Qb BMi2`2bb2b 2 /2K�M/�b /2 bm�b bQ+B2/�/2bX
1bb2 72MƬK2MQ /� Q`B;2K �Qb 1bi�/Qb 6�Mi�bK�b-
[m2 TQbbm2K � bQ#2`�MB� Dm`ő/B+� BMi2`M�+BQM�H-
+QMim/Q- M½Q TQbbm2K H2;BiBKB/�/2 2 `2T`2b2Mi�@
iBpB/�/2 BMi2`M�bX 1bb2b 1bi�/Qb b2 iQ`M�K �K@
TH�K2Mi2 /2T2M/2Mi2b /� BM;2`āM+B� 2bi`�M;2B`�-
/2pB/Q � �Q b2m b2iQ` TQHőiB+Q TQm+Q /2b2MpQHpB/Q 2
`2T`2b2Mi�iBpQ 2 �+�#�K M½Q +QMb2;mBM/Q 2t2`+2`
� bQ#2`�MB� 2K b2mb T`ƦT`BQb i2``BiƦ`BQbX �bbBK-
T2`+2#2@b2 [m2 2bi� 7Q`K� /2 +QMbi`mÏ½Q /Q 2b@
i�/Q- û �BM/� K�Bb +Q``QbBp� T�`� � �miQ`B/�/2
/Q 1bi�/Q M½Q@Q+B/2Mi�H /Q [m2 �b TQHőiB+�b �M@
i2`BQ`2b- [m2 #mb+�p�K B;MQ`�` Qm K�`;BM�HBx�`
Q 2bi�/QX LQ +�bQ B`�[mB�MQ- Q#b2`pQm@b2 [m2 �b
7Q`Ï�b Q+mT�Mi2b 7Q`�K BM+�T�x2b /2 2MpQHp2` 2
KQ#BHBx�` � bQ+B2/�/2 B`�[mB�M� /m`�Mi2 Q T`Q@
+2bbQ /2 `2+QMbi`mÏ½Q /�b BMbiBimBÏǤ2b- /2 KQ/Q
[m2 �+�#�`�K `2+Q``2M/Q �b T`�iB+�b 2p�bBp�b 2
i2`�TāmiB+�b /Q bi�i2@#mBH/BM;X � T`BM+BT�H 2bi`�iû@
;B� miBHBx�/� 7QB � +`B�Ï½Q /2 mK 1bi�/Q /2 .B`2BiQ
MQ A`�[m2X .2bb� K�M2B`�- � *S� #mb+Qm b2 �TQB�`
MQ 2bi�#2H2+BK2MiQ /� H2B 2 /� Q`/2K +QKQ T`BM+B@
T�H KûiQ/Q /2 `2+QMbi`mÏ½QX P 7Q+Q M� +QMbi`mÏ½Q
/2 mK �T�`�iQ Dm`ő/B+Q K�Bb DmbiQ 2 B;m�HBi�`BQ /Q
[m2 �[m2H2 2tBbi2Mi2 MQ `2;BK2 /2 a�//�K >mbb2BM
+QM+2#2m mK TQm+Q K�Bb /2 H2;BiBKB/�/2 � Q+m@
T�Ï½QX � ;`�M/2 āM7�b2 +QM+2/B/� �Q DmH;�K2MiQ 2
� TmMBÏ½Q /2 a�//�K �mtBHBQm � �7�bi�` T�`� HQM;2
/� *S� � +mHT� T2HQ +�Qb b2+m`Bi�`BQ 2 TQHőiB+Q MQ
A`�[m2 TƦb@;m2``�X LQ 2Mi�MiQ- � +QMbi`mÏ½Q /Q
1bi�/Q /2 .B`2BiQ TQ` �iQ`2b 2ti2`MQb i2`KBM� TQ`
/�` Q`B;2K � 7Q`K�b �`#Bi`�`B�b /2 2H�#Q`�Ï½Q /2
H2Bb- D� [m2 Q T`Q+2bbQ H2;BbH�iBpQ 2K 1bi�/Qb 6�M@

i�bK�b û BMi2`M�+BQM�HBx�/Q 2 T`Q/miQ /Q AKTû`BQ
2K L2;�Ï½Q U*?�M/H2` kyye- ReNVX AbbQ 7�x +QK
[m2 �b H2Bb �HûK /2 b2`2K mK `2~2tQ /� `2;mH�Ï½Q
2ti2`M�- M½Q +QMbB;�K �#�`+�` �b T�`iB+mH�`B/�/2b
2 M2+2bbB/�/2b /QKûbiB+�b /2bb�b bQ+B2/�/2bX

_272`2M+2b
(R) "�HB- �bHB lX kyy8X ǳCmbiB+2 lM/2` P++mT�iBQM, _mH2 Q7 G�r

�M/ i?2 1i?B+b Q7 L�iBQM@"mBH/BM; BM A`�[XǴ u�H2 CQm`M�H Q7
AMi2`M�iBQM�H G�r jyUj9dV, 9jR@9dkX

(k) "�`�F�i- amHi�MX kyy8X ǳSQbi@a�//�K A`�[, /2+QMbi`m+iBM;
� `2;BK2- `2+QMbi`m+iBM; � M�iBQMXǴ h?B`/ qQ`H/ Zm�`i2`Hv
keU9@8V, 8dR@8NRX

(j) "2Mb�?2H- LQ`�X kyR8X ǳh?2 �7i2`K�i?, *BpBHB�M SH�MMBM;
1zQ`ib �M/ i?2 P++mT�iBQM Q7 A`�[XǴ AM PT2`�iBQM A`�[B
6`22/QK, .2+BbBp2 q�`- 1HmbBp2 S2�+2- 2/Bi2/ #v q�Hi2` GX
S2``v, jRN@jjNX a�Mi� JQMB+�, _�L. *Q`TQ`�iBQMX

(9) "H�M+Q- _�KQM- �M/ :QMx�HQ *2HQ`BQ JQ`�vi�X kyR9X ǳ.2H
J�Mi2MBKB2MiQ /2 H� S�x �H S`Q+2bQ /2 6Q`K�+BƦM /2H
1bi�/Q, mM 2b#QxQ /2 HQb 2b7m2`xQb /2 H� QMm T�`� H� T�x
BMi2`M�+BQM�HXǴ 6Q`Q AMi2`M�+BQM�H kReUkV, kee@jR3X

(8) *?�M/H2`- .�pB/ *X kyyeX 1KTB`2 BM .2MB�H, h?2 SQHBiB+b Q7
ai�i2 "mBH/BM;X GQM/QM, SHmiQ S`2bbX

(e) *?�M/H2`- .�pB/X kyy9X ǳAKTQbBM; i?2 ǵ`mH2 Q7 H�rǶ, i?2
H2bbQMb Q7 #B? 7Q` T2�+2#mBH/BM;BM A`�[XǴ AMi2`M�iBQM�H S2�+2@
F22TBM; RRUkV, jRk@jjjX

(d) *Qt- _Q#2`i qX RN3RX ǳaQ+B�H 6Q`+2b- ai�i2b �M/ qQ`H/ P`@
/2`b, "2vQM/ AMi2`M�iBQM�H _2H�iBQMb h?2Q`vXǴ JBHH2MMBmK
RyUkV, Rke@R88X

(3) .Q##BMb- C�K2b- a2i? :X CQM2b- aB//?�`i? JQ?�M/�b- �M/
"2MD�KBM _mMFH2X kyyNX P++mTvBM; A`�[, � ?BbiQ`v Q7 i?2
*Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX a�Mi� JQMB+�, _�L. *Q`@
TQ`�iBQMX

(N) 6mFmv�K�- 6`�M+BbX kyy8X L�iBQM@"mBH/BM;, "2vQM/
�7;?�MBbi�M �M/ A`�[X "�HiBKQ`2, h?2 CQ?Mb >QTFBMb
lMBp2`bBiv S`2bbX

(Ry) :m2p�`�- "2`Bi "HB2b2K�MM /2X kyy3X ǳh?2 ai�i2 BM iBK2b
Q7 ai�i2#mBH/BM;XǴ *BpBH q�`b RyU9V, j93@je3X

(RR) >�H+?BM- 1H�BM2 GX kyy8X ǳh?2 *Q�HBiBQM S`QpBbBQM�H �m@
i?Q`Biv U*S�V, P`B;BM- *?�`�+i2`BbiB+b- �M/ AMbiBimiBQM�H
�mi?Q`BiB2bXǴ AM *_a _2TQ`i 7Q` *QM;`2bb @ *QM;`2bbBQM�H
_2b2�`+? a2`pB+2, R@9kX q�b?BM;iQM .X*X, *QM;`2bbBQM�H
_2b2�`+? a2`pB+2X

(Rk) >�b?BK- �?K2/ aX kyyjX ǳh?2 AMbm`;2M+v BM A`�[XǴ aK�HH
q�`b AMbm`;2M+B2b R9UjV, R@kkX

(Rj) >BHi2`K�MM- CQQbiX kyydX ǳ6BHHBM; i?2 a2+m`Biv o�+@
mmK\ �K2`B+�Ƕb am`;2 BM "�;?/�/ǴX .Q+mK2MiQb *A.P"-
J2/Bi2``�M2Q N, R@kjX

(R9) C�+FbQM- _Q#2`i >X RNNy ǳai�i2b �M/ Zm�bB@bi�i2bǴX AM
Zm�bB@bi�i2b, aQp2`2B;Miv- AMi2`M�iBQM�H _2H�iBQMb �M/ i?2
h?B`/ qQ`H/X *�K#`B/;2, *�K#`B/;2 lMBp2`bBiv S`2bb X

(R8) L2rK�M- 1/r�`/X kyRjX ǳh?2 pBQH2M+2 Q7 bi�i2#mBH/BM;
BM ?BbiQ`B+�H T2`bT2+iBp2, BKTHB+�iBQMb 7Q` T2�+2#mBH/BM;XǴ
S2�+2#mBH/BM; RURV, R9R@R8dX

(Re) S2`BbbBMQiiQ- _2M�iQX kyRjX ǳ*QKT�`�Ï½Q- ?BbiƦ`B� 2 BMi2`@
T`2i�Ï½Q SQ` mK� +BāM+B� TQHőiB+� ?BbiƦ`B+Q@BMi2`T`2i�iBp�XǴ
_2pBbi� "`�bBH2B`� /2 *BāM+B�b aQ+B�Bb k3U3jV, R8R@k9yX

(Rd) S2`BiQ- _Q#2`iX kyyjX 1bi�#HBb?BM; i?2 _mH2 Q7 G�r BM
A`�[, aT2+B�H _2TQ`i Q7 i?2 lMBi2/ ai�i2b AMbiBimi2 Q7 S2�+2X
q�b?BM;iQM- .*, laASX

(R3) S}zM2`- C�K2b SX kyyNX ǳla "HmM/2`b BM A`�[, .2@
"��i?B}+�iBQM �M/ .Bb#�M/BM; i?2 �`KvXǴ AMi2HHB;2M+2 L�@
iBQM�H a2+m`Biv k9URV, de@38X
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(RN) S`2;2Mi- _B+?�`/X kyRyX ǳ_mH2 Q7 G�r *�T�+Biv "mBH/BM; BM
A`�[XǴ AMi2`M�iBQM�H G�r aim/B2b 3e, jkj@j98X

(ky) _B+?KQM/- PHBp2` SX kyR9X ǳai�i2#mBH/BM;, 6�BH2/ #v .2@
bB;MǴX AM 6�BH2/ ai�i2#mBH/BM;, AMi2`p2MiBQM- i?2 ai�i2- �M/
i?2 .vM�KB+b Q7 S2�+2 6Q`K�iBQM, ek@RykX GQM/QM, L2r
>�p2MX

(kR) q�`/- *2H2bi2 CX kyy8X ǳh?2 *Q�HBiBQM S`QpBbBQM�H �m@
i?Q`BivǶb 1tT2`B2M+2 rBi? :Qp2`M�M+2 BM A`�[ @ G2bbQMb
A/2MiB}2/XǴ aT2+B�H _2TQ`i Q7 i?2 lMBi2/ ai�i2b AMbiBimi2
Q7 S2�+2X q�b?BM;iQM- .*X, laASX

(kk) q2Bbb- h?QK�b :X kyyRX h?2 _2bTQMb�#BHBiv iQ S`Qi2+i,
_2TQ`i Q7 i?2 AMi2`M�iBQM�H *QKKBbbBQM QM AMi2`p2MiBQM �M/
ai�i2 aQp2`2B;MivX Pii�r�, A._*X

(kj) q?Bi2 >Qmb2X kyykX h?2 L�iBQM�H a2+m`Biv ai`�i@
2;v Q7 i?2 lMBi2/ ai�i2b Q7 �K2`B+�X q�b?BM;iQM
.X*X, q?Bi2 >Qmb2X ?iiTb,ffrrrXbi�i2X;Qpf/Q+mK2Mibf
Q`;�MBx�iBQMfej8ekXT/7X

(k9) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX P`/2` kk, *`2�iBQM
Q7 � L2r A`�[B �`Kv Ud �m;mbi kyyjVX

(k8) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX P`/2` kj, *`2�iBQM
Q7 � *Q/2 Q7 JBHBi�`v .Bb+BTHBM2 7Q` i?2 L2r A`�[B �`Kv Ud
�m;mbi kyyjVX

(ke) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjXP`/2` LmK#2` R,
.2@#�ǵ�i?B}+�iBQM Q7 B`�[B bQ+B2iv URe J�v kyyjVX

(kd) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX P`/2` LmK#2` k,
.BbbQHmiBQM Q7 1MiBiB2b Ukj J�v kyyjVX

(k3) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX _2;mH�iBQM LmK#2`
R, *S�f`2;fRe K�v kyyjfRX

(kN) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX _2;mH�iBQM LmK#2`
e, *S�f`2;fRj CmHv kyyjfye

(jy) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX _2;mH�iBQM LmK#2`
e, *S�f`2;fRj CmHv kyyjfye

(jR) *Q�HBiBQM S`QpBbBQM�H �mi?Q`BivX kyyjX _2;mH�iBQM LmK#2`
e, *S�f`2;fRj CmHv kyyjfye

X

X

L�i�HB >Qz Bb � K�bi2`Ƕb bim/2Mi Q7 i?2
SQbi@:`�/m�i2 S`Q;`�K BM SQHBiB+�H a+B2M+2
Q7 i?2 62/2`�H lMBp2`bBiv Q7 S�`�M� USS:*S
f l6S_VX >2` `2b2�`+? BMi2`2bib +2Mi2` QM
bi�i2@#mBH/BM; U`2@+QMbi`m+iBQMV T`Q+2bb2b
�M/ ?2` +m``2Mi `2b2�`+? 7Q+mb2b QM i?2
T`Q+2bb Q7 bi�i2 `2+QMbi`m+iBQM BM A`�[ �7i2`
kyyjX

_�KQM "H�M+Q ?QH/b � S?X.X BM AMi2`M�iBQM�H _2H�iBQMb-
Bb � H2+im`2` �i i?2 62/2`�H lMBp2`bBiv Q7 G�iBM �K2`B+�M
AMi2;`�iBQM UlLAG�V- r?2`2 ?2 +QQ`/BM�i2b i?2 *2Mi2` 7Q` S2�+2
aim/B2b �M/ i?2 *?�B` 7Q` S2�+2 aim/B2b- �M/ +QHH�#Q`�i2b BM i?2
:`�/m�i2 S`Q;`�K BM SQHBiB+�H a+B2M+2 Q7 i?2 62/2`�H lMBp2`bBiv
Q7 S�`�M� Ul6S_VX
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� "Hm``BM; Q7 _QH2b, lb2 Q7 6Q`+2 BM lL S2�+2F22TBM;

lK� AM/2}MBÏ½Q /2 S�T2Bb, P lbQ /� 6Q`Ï� M�
J�Mmi2MÏ½Q /� S�x /� PLl
J�`B� /Q *ûm SBMiQ �`2M�- lMBp2`bBiv Q7 JBM?Q

�#bi`�+iěh?2`2 Bb � bQ#2` T�`�/Qt BMpQHp2/ BM i?2 mb2 Q7 QtvKQ`QM ǳT2�+2 QT2`�iBQMbǴ- �b i?2b2 QT2`�iBQMb- i`�/BiBQM�HHv
�M+?Q`2/ QM i?2 #2/`Q+F T`BM+BTH2b Q7 lL T2�+2F22TBM; @ +QMb2Mi Q7 i?2 T�`iB2b- BKT�`iB�HBiv- �M/ MQM@mb2 Q7 7Q`+2 2t+2Ti BM
b2H7@/272M+2 @- �`2 #2BM; BM+`2�bBM;Hv i`�Mb7Q`K2/ BMiQ 2M7Q`+2K2Mi QT2`�iBQMbX hr2Miv@b2p2M v2�`b �7i2` i?2 2M/ Q7 i?2 *QH/
q�` �M/ i?2 `2#B`i? Q7 i?2 lMBi2/ L�iBQMbǶ UlLV b2+m`Biv `QH2- T2�+2F22TBM; QT2`�iBQMb �`2 BM+`2�bBM;Hv HQbBM; ;`QmM/ iQ
�M 2K2`;BM; T�ii2`M Q7 KQ`2 �;;`2bbBp2- Qz2MbBp2 QT2`�iBQMbX h?2v ?�p2 �M 2bb2MiB�HHv ?v#`B/ M�im`2- BMpQHpBM; 2H2K2Mib Q7
#Qi? T2�+2F22TBM; �M/ 2M7Q`+2K2MiX �Hi?Qm;? K�Mv b22 i?2K �b �Hi2`M�iBp2- MQM@`2+QM+BH�#H2 i2+?MB[m2b- TQHBiB+B�Mb �M/
T`�+iBiBQM2`b /Q MQi b22 � b?�`T /BpB/BM; HBM2 b2T�`�iBM; MQM@+Q2`+Bp2 �M/ 2M7Q`+2K2Mi i�bFb- T2`KBiiBM; �M 2�bv i`�MbBiBQM
7`QK QM2 iQ i?2 Qi?2`X

E2vrQ`/bělL S2�+2F22TBM; PT2`�iBQMb USEPV- lb2 Q7 6Q`+2- 1M7Q`+2K2Mi- >v#`B/ PT2`�iBQMb- �bvKK2i`B+ 1MpB`QMK2MibX

_2bmKQě1tBbi2 mK T�`�/QtQ `2H�+BQM�/Q +QK Q mbQ /Q QtőKQ`Q ǳQT2`�ÏǤ2b /2 T�xǴ- mK� p2x [m2 2bi�b QT2`�ÏǤ2b-
�M+Q`�/�b i`�/B+BQM�HK2Mi2 MQb T`BM+őTBQb 7mM/�K2Mi�Bb /� K�Mmi2MÏ½Q /� T�x /� PLl @ +QMb2MiBK2MiQ /�b T�`i2b-
BKT�`+B�HB/�/2 2 M½Q mbQ /� 7Q`Ï�- 2t+2iQ 2K �miQ/272b� @- 2bi½Q � b2` +�/� p2x K�Bb i`�Mb7Q`K�/�b 2K QT2`�ÏǤ2b /2
}b+�HBx�Ï½QX oBMi2 2 b2i2 �MQb �TƦb Q }K /� :m2``� 6`B� 2 /Q `2M�b+BK2MiQ /Q T�T2H /2 b2;m`�MÏ� /�b L�ÏǤ2b lMB/�b
UPLlV- �b QT2`�ÏǤ2b /2 K�Mmi2MÏ½Q /� T�x 2bi½Q +�/� p2x K�Bb � T2`/2` i2``2MQ T�`� mK T�/`½Q 2K2`;2Mi2 /2 QT2`�ÏǤ2b
Q72MbBp�b K�Bb �;`2bbBp�bX 1H�b iāK mK� M�im`2x� 2bb2M+B�HK2Mi2 ?ő#`B/�- 2MpQHp2M/Q 2H2K2MiQb i�MiQ /2 K�Mmi2MÏ½Q /�
T�x [m�MiQ /2 ǳ2M7Q+2K2MiǴX 1K#Q`� KmBiQb Qb p2D�K +QKQ iû+MB+�b �Hi2`M�iBp�b 2 M½Q +QM+BHB�p2Bb- Qb TQHőiB+Qb 2 Qb
T`Q}bbBQM�Bb M½Q pā2K mK� HBM?� /BpBbƦ`B� MőiB/� [m2 b2T�`� �b i�`27�b M½Q@+Q2`+BiBp�b 2 /2 2t2+mÏ½Q- T2`KBiBM/Q mK�
i`�MbBÏ½Q 7�+BH /2 mK� T�`� Qmi`�X

S�H�p`�b@*?�p2ěPT2`�ÏǤ2b /2 S�x /� PLl USEPV- lbQ /2 6Q`Ï�- 1M7Q`+2K2Mi- PT2`�ÏǤ2b >ő#`B/�b- �K#B2Mi2b �bbBKûi`B@
+QbX

am#KBii2/ěky@yd@kyRdX �++2Ti2/ěRN@Rk@kyRdX

!

R 6`QK T2�+2@F22TBM; iQ T2�+2@
2M7Q`+2K2Mi

• J�`B� /Q *ûm SBMiQ �`2M�- _2b2�`+? *2Mi2` BM SQHBiB+�H
a+B2M+2- �bbQ+B�i2 S`Q72bbQ` rBi? �;;`2;�iBQM Q7 i?2 .2T�`i@
K2Mi Q7 AMi2`M�iBQM�H _2H�iBQMb �M/ Sm#HB+ �/KBMBbi`�iBQM
Q7 lMBp2`bBiv Q7 JBM?QX
1@K�BH,K+2mTBMiQ!;K�BHX+QK

.PA,?iiT,ff/tX/QBXQ`;fRyXkR3R9fT2`bT2+iBp�bXRyk

q Bi? i?2 2M/ Q7 i?2 *QH/ q�`- i?2 lL
#2;�M iQ �mi?Q`Bb2 M2r T2�+2F22TBM; KBb@

bBQMb 2tTHB+BiHv mM/2` *?�Ti2` oAA- T`QpB/BM; �
T`QKBM2Mi TH�+2 iQ i?2 mb2 Q7 7Q`+2 Q` Qi?2` +Q@
2`+Bp2 K2�bm`2bX aBM+2 i?2 2M/ Q7 i?2 *QH/ q�`-
i?2 a2+m`Biv *QmM+BH UlLa*V ?�b /2+H�`2/ KQ`2
BMbi�M+2b 7Q` i?2 mb2 Q7 7Q`+2 �b H2;BiBK�i2- i?�M
/m`BM; i?2 }`bi 7Qm` /2+�/2b Q7 Bib 2tBbi2M+2X aBM+2
i?2 RNNyb- `2bQHmiBQMb BMbiBimiBM; M2r QT2`�iBQMb-
MQi QMHv 7�HH mM/2` *?�Ti2` oAA- �b i?2v 7m`i?2`
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/2i2`KBM2 i?2 2tBbi2M+2 Q7 bBim�iBQMb Q7 ǵi?`2�ib iQ
T2�+2 �M/ BMi2`M�iBQM�H b2+m`Biv RX aBM+2 i?2 im`M
Q7 i?2 +2Mim`v- +Q``2bTQM/BM; iQ i?2 `2H2�b2 Q7 i?2
ǵ"`�?BKB _2TQ`iǶ- lL `2bQHmiBQMb BMpQF2 *?�Ti2`
oAA- �M/ /2i�BH bT2+B}+ bBim�iBQMb r?2`2 T2�+2@
F22T2`b �`2 �HHQr2/ iQ ǵmb2 �HH M2+2bb�`v K2�MbǶ iQ
+�``v Qmi i?2B` K�M/�i2 UaHQ�M kyR9- eNkVX h?mb-
T2�+2F22TBM; Bb MQ HQM;2` � MQM@Qz2MbBp2 mM/2`@
i�FBM;, Bi ?�b 2pQHp2/ BMiQ � T`Q�+iBp2- Qz2MbBp2
�+iBpBiv UaHQ�M kyR9- eNRVX ǵ_Q#mbi T2�+2F22TBM;Ƕ
r�b /2}M2/ �b ǵ� TQHBiB+�H �M/ QT2`�iBQM�H bi`�i@
2;v iQ bB;M�H i?2 BMi2MiBQM Q7 � lL KBbbBQM iQ
BKTH2K2Mi Bib K�M/�i2 �M/ iQ /2i2` i?`2�ib iQ
�M 2tBbiBM; T2�+2 T`Q+2bb BM i?2 7�+2 Q7 `2bBbi�M+2
7`QK bTQBH2`bǶ UlL kyyN- kRVkX

�b � `mH2- i?2 mb2 Q7 7Q`+2- �mi?Q`Bx2/ #v i?2
lLa*- Bb BMi2M/2/ iQ 2M?�M+2 i?2 BKTH2K2Mi�iBQM
Q7 i?2 K�M/�i2 Q7 T2�+2F22TBM; QT2`�iBQMb- Q` i?2
BKTH2K2Mi�iBQM Q7 �;`22K2Mib #2ir22M r�``BM;
T�`iB2bX AMBiB�HHv- i?2 mb2 Q7 7Q`+2 r�b QMHv �mi?Q@
`Bx2/ 7Q` b2H7@/272M+2 Tm`TQb2bj- i?�i Bb- /272M+2 Q7
i?2 bQH/B2` #v K2�Mb Q7 Bib r2�TQMbX h?2 +QM+2Ti
Q7 b2H7@/272M+2 2tT�M/2/- bi�`iBM; iQ BM+Hm/2 `2bBb@
i�M+2 iQ �ii2KTib #v 7Q`+2 iQ T`2p2Mi T2�+2F22T@
2`b 7`QK 7mH}HHBM; i?2B` K�M/�i2/ /miB2b UaHQ�M
kyR9- e39VX �7i2` i?2 2bi�#HBb?K2Mi Q7 lL16 AA
BM RNdj- i?2 b2H7@/272M+2 `mH2 r�b 2tT�M/2/ iQ
�++QKKQ/�i2 i?2 M22/ 7Q` ǵ/272M+2 Q7 i?2 KBbbBQMǶ
U>mMi kyRe- jVX

>Qr2p2`- 2tT2`B2M+2 ?�b ?B;?HB;?i2/ i?2 M22/
iQ 7m`i?2` 2ti2M/ i?Bb mM/2`bi�M/BM; iQ �HHQr
T2�+2F22T2`b iQ mb2 7Q`+2 BM Q`/2` iQ, URV T`Q@
?B#Bi �ii2KTib iQ /Bb�`K i?2K- UkV /272M/ i?2B`
TQbBiBQMb- p2?B+H2b- �M/ 2[mBTK2Mi �;�BMbi �`K2/
�ii�+Fb Q` �ii2KTib iQ +�Tim`2 i?2K- �M/- UjV bmT@
TQ`i Qi?2` lL +QMiBM;2Mib UAS� RN39- 8dVX h?Bb
+QM+2Ti r�b H�i2` #`Q�/2M2/ iQ �HHQr lL T2�+2@
F22T2`b iQ T`Qi2+i +BpBHB�M �;2M+B2b �M/ Qi?2` lL
bi�zX aBM+2 RNNN- i?2 T`Qi2+iBQM Q7 +BpBHB�Mb Bb
BM+`2�bBM;Hv �i i?2 +2Mi`2 Q7 i?2 KBbbBQM, ǵi?Bb
BM+`2�b2/ 7Q+mb QM ?mK�MBi�`B�M Q#D2+iBp2b `2@

RX a22 lLa* _2bQHmiBQM kjy9 Q7 �m;mbi Rk kyRe QM i?2 lL
JBbbBQM BM aQmi? am/�M UlLJAaaV- �mi?Q`BxBM; �M 2tT�M/2/
T2�+2F22TBM; 7Q`+2 iQ #QHbi2` +BpBHB�M T`Qi2+iBQM BM Bib K�M/�i2X

kX .2}M2/ �b ǵi?Qb2 r?Q HB2 QmibB/2 �M/ b22F iQ mM/2`KBM2 i?2
T2�+2 T`Q+2bb- BM+Hm/BM; i?`Qm;? pBQH2Mi K2�MbǶ U_2TQ`i kyR8-
T�`�;`�T? Ry3VX

jX .2}M2/ �b ǵi?Qb2 r?Q HB2 QmibB/2 �M/ b22F iQ mM/2`KBM2 i?2
T2�+2 T`Q+2bb- BM+Hm/BM; i?`Qm;? pBQH2Mi K2�MbǶ U_2TQ`i kyR8-
T�`�;`�T? Ry3VX

~2+ib � r2H+QK2 b?B7i BM MQ`K�iBp2 +HBK�i2 �7i2`
i?2 *QH/ q�`- Bib +2Mi`�H TH�+2 BM T2�+2F22TBM;
K�M/�i2bĘǶ U"2`/�H �M/ l+FQ kyR8- RRVX *m``2Mi
�mi?Q`Bx�iBQMb i2M/ iQ bT2+B7v i?�i i?2 T?vbB+�H
T`Qi2+iBQM Q7 +BpBHB�Mb BM lL T2�+2F22TBM; #2
HBKBi2/ iQ +BpBHB�Mb ǵmM/2` BKKBM2Mi i?`2�i Q7
T?vbB+�H pBQH2M+2Ƕ- �M/ QMHv r?2`2 bm+? T`Qi2+iBQM
+�M #2 �++QKTHBb?2/ #v i?2 KBbbBQM ǵrBi?BM Bib
+�T�#BHBiB2bǶ �M/ ǵrBi?BM Bib �`2�b Q7 /2THQvK2MiǶ
UaHQ�M kyR9- eN9V9X Ai �HbQ bi�i2b i?�i i?2 ǵT`Q@
i2+iBQM Q7 +BpBHB�Mb Bb i?2 T`BK�`v `2bTQMbB#BHBiv Q7
i?2 ?Qbi +QmMi`vǶ- r?B+? K2�Mb i?�i i?2 lLǶb `QH2
Bb iQ ǵbmTTQ`i i?2 2zQ`ib Q7 i?2 ?Qbi �mi?Q`BiB2b
BM T`Qi2+iBQM Q7 +BpBHB�Mb 7`QK pBQH2M+2Ƕ UlLa*
_2bQHmiBQM ky3e kyRj- T�`�X 3X?VX

� H�ii2` i`2M/ r�b i?�i i?2 lLa* ?�b �mi?Q@
`Bx2/ K2K#2` bi�i2b Q` +Q�HBiBQMb Q7 bi�i2b iQ mb2
7Q`+2 #v /2H2;�iBQM- �M/ QM Bib #2?�H7X AM 7�+i- �`@
iB+H2 8j b�vb i?�i i?2 lLa* K�v `2bQ`i iQ `2;BQM�H
�``�M;2K2Mib Q` �;2M+B2b 7Q` 2M7Q`+2K2Mi �+iBQM-
mM/2` Bib �mi?Q`BivX h?mb- B7 i?2v 2M;�;2 BM ǵ`Q#mbi
T2�+2F22TBM;Ƕ �M/ ǵT2�+2 2M7Q`+2K2MiǶ i?2v �`2
bm#D2+i iQ lL a2+m`Biv *QmM+BH �TT`Qp�H �M/ Qp2`@
bB;?i U>2iiM2 �M/ aƺ/2`#�mK kyye- kkNVX lMBi2/
L�iBQMb TQbi@*QH/ q�` BMi2`p2MiBQMb U*�K#Q/B�-
aQK�HB�- "QbMB�@>2`x2;QpBM�- �M/ _r�M/�V Q+@
+m``2/ BM pQH�iBH2- ?B;?@`BbF- mM+2`i�BM 2MpB`QM@
K2Mib- �M/ BM +BpBH r�`b rBi? KmHiB7Q`K +QMiQm`bX
�b J�+FBMH�v �M/ *?QT`� TQBMi Qmi- BM i?2b2 QT@
2`�iBQMb Bi Bb 2bb2MiB�H i?�i i?2 +QMiQm`b Q7 i?2 mb2
Q7 7Q`+2 #2 /2}M2/ rBi?Qmi �K#B;mBivX Ai Bb M2+2b@
b�`v ǵXXX i?�i +H2�` TQHBiB+�H /2+BbBQMb T`2+2/2 �M/
bmbi�BM � K�M/�i2 XXX #mi BM i?2 2t2+miBQM Q7 i�bFb-
i?2 BKTQ`i�M+2 Q7 KBHBi�`v 2z2+iBp2M2bb ;`Qrb �b
i?2 BMi2MbBiv Q7 i?2 QT2`�iBQM BM+`2�b2b- mMiBH- �i
i?2 i?`2b?QH/ Q7 +QHH2+iBp2 2M7Q`+2K2Mi- Bi #2+QK2b
i?2 K�BM F2v iQ bm++2bbǶ UJ�+FBMH�v �M/ *?QT`�
RNNjVX h?2b2 QT2`�iBQMb ?�p2 #22M `272``2/ iQ

9X aX _2bQHmiBQM RdeN Q7 CmHv jR kyyd- QM i?2 DQBMi �7`B+�M
lMBQMflMBi2/ L�iBQMb >v#`B/ QT2`�iBQM BM .�`7m` UlL�JA.V,
�+iBM; mM/2` *?�Ti2` oAA Q7 i?2 *?�`i2`- i?2 lLa* ǵ/2+B/2b
i?�i lL�JA. Bb �mi?Q`Bx2/ iQ i�F2 i?2 M2+2bb�`v �+iBQM- BM
i?2 �`2�b Q7 /2THQvK2Mi Q7 Bib 7Q`+2b �M/ �b Bi /22Kb rBi?BM Bib
+�T�#BHBiB2b BM Q`/2` iQ, T`Qi2+i Bib T2`bQMM2H- 7�+BHBiB2b- BMbi�H@
H�iBQMb �M/ 2[mBTK2Mi- �M/ iQ 2Mbm`2 i?2 b2+m`Biv �M/ 7`22/QK
Q7 KQp2K2Mi Q7 Bib QrM T2`bQMM2H �M/ ?mK�MBi�`B�M rQ`F2`bc
bmTTQ`i 2�`Hv �M/ 2z2+iBp2 BKTH2K2Mi�iBQM Q7 i?2 .�`7m` S2�+2
�;`22K2Mi- T`2p2Mi i?2 /Bb`mTiBQM Q7 Bib BKTH2K2Mi�iBQM �M/
�`K2/ �ii�+Fb- �M/ T`Qi2+i +BpBHB�Mb- rBi?Qmi T`2Dm/B+2 iQ i?2
`2bTQMbB#BHBiv Q7 i?2 :Qp2`MK2Mi Q7 am/�MǶ UlLa* _2bQHmiBQM
RdeN kyyd- T�`�X R8VX
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BM i`�/BiBQM�H bH�M; �b ǵKB//H2 ;`QmM/Ƕ Q` ǵ;`2v
�`2� QT2`�iBQMbǶ- �b i?2v �`2 ?�H7r�v #2ir22M
i`�/BiBQM�H T2�+2F22TBM; �M/ T2�+2@2M7Q`+2K2MiX
"`B�M l`[m?�`i- QM2 Q7 i?2 �`+?Bi2+ib Q7 lL
T2�+2F22TBM;- ?�b �/KBii2/ i?2 M22/ 7Q` �M BMi2`@
K2/B�i2 QTiBQM #2ir22M i?2 T2�+2F22TBM;fT2�+2@
2M7Q`+2K2Mi #BM�`v, ǵ� i?B`/ +�i2;Q`v Q7 BMi2`M�@
iBQM�H KBHBi�`v QT2`�iBQM Bb M22/2/- bQK2r?2`2 #2@
ir22M T2�+2F22TBM; �M/ H�`;2@b+�H2 2M7Q`+2K2MiX
Ai rQmH/ #2 BMi2M/2/ iQ Tmi �M 2M/ iQ `�M@
/QK pBQH2M+2- �M/ iQ T`QpB/2 � `2�bQM�#H2 /2;`22
Q7 T2�+2 �M/ Q`/2` bQ i?�i ?mK�MBi�`B�M `2HB27
rQ`F +QmH/ ;Q 7Q`r�`/ �M/ � +QM+BHB�iBQM T`Q@
+2bb +QmH/ +QKK2M+2X h?2 7Q`+2b BMpQHp2/ rQmH/
#2 `2H�iBp2Hv bK�HH- `2T`2b2Mi�iBp2Hv BMi2`M�iBQM�H-
�M/ rQmH/ MQi ?�p2 KBHBi�`v Q#D2+iBp2b �b bm+?X
"mi- mMHBF2 (i`�/BiBQM�H) T2�+2F22TBM; 7Q`+2b- bm+?
i`QQTb rQmH/ #2 `2[mB`2/ iQ i�F2- BMBiB�HHv �i H2�bi-
+2`i�BM +QK#�i `BbFb BM #`BM;BM; pBQH2M+2 mM/2`
+QMi`QHX h?2v rQmH/ 2bb2MiB�HHv #2 �`K2/ TQHB+2
�+iBQMbǶ Ul`[m?�`i RNNR- NVX h?2 T2�+2 QT2`�@
iBQMb Q7 i?2 RNNyb ;H�`BM;Hv /BbTH�v2/ i?2 b?Q`i@
+QKBM;b Q7 i`�/BiBQM�H T2�+2F22TBM; T`BM+BTH2b- BM
QT2`�iBQMb +?�`�+i2`Bx2/ #v HBKBi2/ +QMb2Mi, i?2v
r2`2 H�#2HH2/ ǵ+QKTH2t QT2`�iBQMbǶ #2+�mb2 i?2v
K�v `2[mB`2 i?2 T�`iB�H mb2 Q7 7Q`+2 iQ 2Mbm`2
i?2 2t2+miBQM Q7 i?2 K�M/�i2X h?2 +�b2 Q7 i?2
lL QT2`�iBQM BM aQK�HB� +H2�`Hv b?Qrb ?Qr HQ+�H
7Q`+2b K�v MQi �;`22 rBi? i?2 lL T`2b2M+2 Q`
rBi? � T2�+2 TH�M- 2p2M #2+�mb2 i?2 p�`BQmb `2#2H
7�+iBQMb K�v MQi #2 mM/2` i?2 +QMi`QH Q7 �Mv
Q7 i?2 K�BM T�`iB2b iQ i?2 +QM~B+i- K�v H�+F �
7Q`K�H BMi2`M�H bi`m+im`2 �M/ +Q?2`2Mi H2�/2`b?BT-
�M/- i?mb #2 pB�#H2 BMi2`HQ+miQ`bX AM i?2b2 +�b2b-
i?2 lL ?�b MQ HBM2 Q7 +QKKmMB+�iBQM rBi? i?2
ǵbTQBH2`bǶ Ub?QmH/ i?2v #2 B/2MiB}�#H2 �i �HH5V- Q`
i?2`2 Bb � +QKKQM mM/2`bi�M/BM; Q7 � T2�+2 �;`22@
K2Mi �M/ Q7 i?2 K�M/�i2 Q7 i?2 #Hm2 ?2HK2ibX
AM +�b2b Q7 �M�`+?v- i?2 lL K�v �#�M/QM �Mv
T`2i2M+2 Q7 +QMb2Mi- �M/ 2bi�#HBb? � T`2b2M+2 BM
i?2 +QmMi`v i?`Qm;? �M 2M7Q`+2K2Mi �+iBQM mM/2`
*?�Ti2` oAA- �b ?�TT2M2/ rBi? i?2 �K2`B+�M KBb@
bBQM BM aQK�HB� BM .2+2K#2` RNNk UlLAh�6- lMB@
}2/ h�bF 6Q`+2 QM aQK�HB�VX JQ`2 `2+2MiHv- i?2
lMBi2/ L�iBQMb PT2`�iBQM BM *Ƭi2 /ǶApQB`2 UlL@
P*AV `27mb2/ iQ +QKTHv rBi? S`2bB/2Mi G�m`2Mi
:#�;#QǶb `2[m2bi iQ H2�p2 i?2 +QmMi`v- 2p2Mim�HHv
#2BM; /`�;;2/ BMiQ � KBHBi�`v b?Qr/QrM �;�BMbi
:#�;#QǶb 7Q`+2b- BM+Hm/BM; i�`;2iBM; i?2 T`2bB/2M@

iB�H `2bB/2M+2 USB++QHBMQ �M/ E�`Hb`m/ kyRR- 983VX
h?2 lL JBbbBQM iQ *?�/ �M/ i?2 *2Mi`�H �7`B+�M
_2Tm#HB+- JALl_*�h- r�b `2[m2bi2/ iQ TmHH Qmi
Q7 *?�/ #v i?2 2M/ Q7 kyRy- #�`2Hv �7i2` H2bb i?�M
i?`22 v2�`b QM i?2 ;`QmM/X PMHv `2Hm+i�MiHv /B/
i?2 ;Qp2`MK2Mi �++2Ti i?2 KBbbBQM- �M/ i?2M bm+@
+22/2/ BM i2`KBM�iBM; Bi BM �M 2tT2/Bi2 K�MM2`-
�7i2` mM/2`KBMBM; Bib `QH2 �M/ `2M/2`BM; Bi mM�#H2
iQ +QKTHv rBi? Bib K�DQ` 2M;�;2K2Mi @ bmTTQ`iBM;
i?2 T`Qi2+iBQM Q7 +BpBHB�Mb rBi?BM � H�`;2` T2�+2@
#mBH/BM; �;2M/� USB++QHBMQ �M/ E�`Hb`m/ kyRR-
98N@9eRVX h?2 ǵrBi?2`BM; +QMb2MiǶ TQb2b � ǵ/B{+mHi
/BH2KK� iQ i?2 lL- #�H�M+BM; #2ir22M F22TBM;
T2�+2F22TBM; KBbbBQMb QM i?2 ;`QmM/ rBi? HBKBi2/
Q` MQ +QMb2Mi- Q` H2�pBM; �M/ `BbFBM; #`2�FBM;
Bib BKTHB+Bi 2M;�;2K2Mib rBi? i?2 +BpBHB�M TQTm@
H�iBQMXǶ USB++QHBMQ �M/ E�`Hb`m/ kyRR- 99dVX

*QKBM; #�+F iQ i?2 mb2 Q7 7Q`+2 BM ǵ/272M+2
Q7 i?2 KBbbBQMǶ i?Bb Bb �M �`2� Bb r?B+? i?2`2 Bb
� (KB//H2) Km//H2 ;`QmM/ V8- #2+�mb2 Bi ?�b ;2M@
2`�i2/ +QM7mbBQM �M/ mM+2`i�BMiv �b `2;�`/b i?2
`B;?i b2Mb2 Q7 BMi2`T`2i�iBQM- 2bT2+B�HHv BM i2`Kb
Q7 7Q`+2 +QKK�M/2`bX �b Bb rB/2Hv FMQrM- i?2
lLa* i2M/b iQ /`�7i i?2 K�M/�i2 Q7 Bib KBbbBQMb
BM i?2 #`Q�/2bi TQbbB#H2 i2`Kb- �M/ iQ #2 i?2
H2�bi +QM+`2i2 TQbbB#H2 `2;�`/BM; +`m+B�H /2i�BHb-
TQi2MiB�HHv +QKT`QKBbBM; i?2 T`QT2` 7mM+iBQMBM;
Q7 i?2 KBbbBQM, �b- r?�i iQ /Q B7 i?2 KBbbBQM
+�MMQi T2`7Q`K i�bFb i?�i ?�p2 #22M +QKKBii2/
iQ Bic r?�i B7 i?2 T�`iB2b /Q MQi +QQT2`�i2 Q`
/2HB#2`�i2Hv Qz2` `2bBbi�M+2X J�M/�i2b �`2 Q7i2M
iQQ ;2M2`�H- iQ #2 �#H2 iQ �MiB+BT�i2 �M/ `2bQHp2
i?2 T`�+iB+�H +?�HH2M;2b KBbbBQMb 7�+2 BM �bbBbiBM;
T2�+2 �M/ b2+m`Biv i�bFbX

:Bp2M i?2 mbm�H �HQQ7M2bb Q7 i?2 lLa*- i?2
`2bTQMbB#BHBiv iQ BMi2`T`2i i?2 b2Mb2 Q7 ǳ/272M+2
Q7 i?2 KBbbBQMǴ Bb /2pQHp2/ mTQM i?2 a2+`2i�`v@
:2M2`�Hfa2+`2i�`B�iX h?2 BMi2`T`2i�iBQM Q7 r?�i
Bb i?2 ǵ/272M+2 Q7 i?2 KBbbBQMǶ Q#pBQmbHv /2T2M/b
QM i?2 M�im`2 �M/ +QMi2ti Q7 i?2 KBbbBQMX A7 Bi
Bb 2bb2MiB�HHv � ?mK�MBi�`B�M KBbbBQM- i?2M i?2
mb2 Q7 7Q`+2 +�M #2 �HHQr2/ bQ i?�i T2�+2F22T2`b
?�p2 7`22 �++2bb iQ +`BiB+�H �`2�bX A7 i?2 KBbbBQM

8X Ai Bb � ?QKQT?QMB+ TmMX Ai �HHm/2b iQ i?2 7�+i i?�i ǵi?2 KB/@
/H2 ;`QmM/ BM +QMi2KTQ`�`v lL T2�+2F22TBM; Bb bQ +QM7mbBM;
i?�i Bi K�v #2 KQ`2 �TiHv /2b+`B#2/ �b i?2 ǳUKB//H2VKm//H2
;`QmM/Ǵ- MQi H2�bi #2+�mb2 lL 7Q`+2b /2THQv2/ BM bm+? QT2`�@
iBQMb �`2 T2`+2Bp2/ iQ #2 Km//HBM; i?`Qm;? BM i?2 2t2+miBQM Q7
� p�`B2iv Q7 BM+Q?2`2Mi K�M/�i2b- rBi?Qmi i?2 `2�bbm`�M+2 Q7 �
+H2�`@+mi /Q+i`BM�H 7QmM/�iBQM 7Q` QT2`�iBQMbǶ UJ�H�M RNNe- kVX
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`2[mB`2b /Bb�`KBM; �M/ /2KQ#BHBxBM; +QK#�i�Mib-
mbBM; 7Q`+2 K�v #2 KQ`2 T`Q#H2K�iB+- bBM+2 Bi +�M
i`B;;2` � bTB`�H Q7 +QM7`QMi�iBQMX AM i?Bb `2;�`/-
Bi Bb BKTQ`i�Mi iQ MQi2 i?2 a2+m`Biv *QmM+BHǶb
_2bQHmiBQM Red9 Q7 kyye QM i?2 T`Qi2+iBQM Q7
+BpBHB�Mb BM �`K2/ +QM~B+ib- � H�M/K�`F /Q+mK2Mi
QM � T�`iB+mH�` i?2K�iB+ �`2� Q7 +QM+2`M iQ T2�+2
QT2`�iBQMbX Ai b�vb i?�i �ii�+Fb �;�BMbi +BpBHB�Mb
�M/ ǵi?2 /2HB#2`�i2 i�`;2iBM; Q7 +BpBHB�Mb �M/
Qi?2` T`Qi2+i2/ T2`bQMb- �M/ i?2 +QKKBbbBQM Q7
bvbi2K�iB+- ~�;`�Mi �M/ rB/2bT`2�/ pBQH�iBQMb Q7
BMi2`M�iBQM�H ?mK�MBi�`B�M �M/ ?mK�M `B;?ib H�r
BM bBim�iBQMb Q7 �`K2/ +QM~B+i- K�v +QMbiBimi2 �
i?`2�i iQ BMi2`M�iBQM�H T2�+2 �M/ b2+m`BivǶ UT�`�X
keVX h?2 _2bQHmiBQM `2�{`Kb BM i?Bb `2;�`/ ǵBib
`2�/BM2bb iQ +QMbB/2` bm+? bBim�iBQMb �M/- r?2`2
M2+2bb�`v- iQ �/QTi �TT`QT`B�i2 bi2TbXXXǶ UT�`�X
keVX h?2 _2bQHmiBQM �HbQ bT2+B}2b i?�i, RX K�M@
/�i2b Q7 lL T2�+2F22TBM;- TQHBiB+�H �M/ T2�+2@
#mBH/BM; KBbbBQMb BM+Hm/2 +H2�` ;mB/2HBM2b �b iQ
r?�i KBbbBQMb +�M �M/ b?QmH/ /Q iQ T`Qi2+i +BpBH@
B�Mbc kX i?2 mb2 Q7 �p�BH�#H2 +�T�+Biv �M/ `2bQm`+2b
Kmbi #2 T`BQ`BiBx2/ iQ 2M�#H2 i?2 T`Qi2+iBQM Q7
+BpBHB�Mb- �M/ jX T`Qi2+iBQM K�M/�i2b Kmbi #2
2z2+iBp2Hv BKTH2K2Mi2/ UT�`�X ReVX h?2 _2TQ`i QM
i?2 _r�M/� ;2MQ+B/2 �HbQ #H�K2/ i?2 lLa* 7Q`
H�+F Q7 TQHBiB+�H rBHH iQ BM+`2�b2 i?2 BMi2`p2MiBQM
7Q`+2 BM _r�M/� BM Q`/2` iQ biQT i?2 K�bb�+`2bX AM
7�+2 Q7 i?2 ;2MQ+B/2- i?2 _2TQ`i +QM+Hm/2b i?�i i?2
lL ?�b ǵ�M Q#HB;�iBQM iQ �+i r?B+? i`�Mb+2M/2/
i`�/BiBQM�H T`BM+BTH2b Q7 T2�+2F22TBM;Ƕ U_2TQ`i
RNNN- 8yVX

h?2 /Q+i`BM2 Q7 ǵKmb+mH�` T2�+2F22TBM;Ƕ ?�b
#22M ;�BMBM; �++2Ti�M+2 rBi?BM i?2 lL a2+`2@
i�`B�iX h?�i Bb r?�i bQK2 �mi?Q`b ?�p2 H�#2HH2/
� ǵ`Q#mbi im`MǶ U>mMi kyRd- RRy �M/ zXVX h?2 2t@
T2`B2M+2 Q7 T2�+2F22TBM; QT2`�iBQMb BM i?2 RNNyb
?�b ?2HT2/ Qp2`+QK2 i?2 i�#QQ QM i?2 mb2 Q7
7Q`+2 U�MM�M RNNjVe >Qr2p2`- i?2 mb2 Q7 7Q`+2
rBi?BM i?2 7`�K2rQ`F Q7 T2�+2F22TBM; KBbbBQMb
Bb � +QMi`Qp2`bB�H K�ii2`- �M/ i?2 QM@;QBM; /Bb@
+mbbBQMb QM i?Bb bm#D2+i �`2 MQi +H�`B7vBM;X q?2M
BM RNNk- "Qmi`Qb@:?�HB- BM i?2 �;2M/� 7Q` S2�+2-
�/pQ+�i2/ i?2 mb2 Q7 ǵ2M7Q`+2K2Mi@mMBibǶ- i?�i Bb-
T2�+2F22TBM; 7Q`+2b K�M/�i2/ iQ mb2 7Q`+2- ?2

eX AM RNNj- �MM�M bi�i2/, ǵi?2 T`BM+BTH2b �M/ T`�+iB+2b r?B+?
?�/ 2pQHp2/ BM i?2 *QH/ q�` T2`BQ/ bm//2MHv b22K2/ M22/H2bbHv
b2H7@HBKBiBM;X qBi?BM �M/ QmibB/2 i?2 lL- i?2`2 Bb MQr BM+`2�bBM;
bmTTQ`i 7Q` T2�+2F22TBM; rBi? i22i?Ƕ U�MM�M RNNjVX

bi`QM;Hv +?�HH2M;2/ i?2 Q`;�MBx�iBQM iQ mb2 bm+?
7Q`+2b BM bT2+B�H +B`+mKbi�M+2b QMHv- bm+? �b 7�BH@
m`2 iQ K�F2 #2HHB;2`2Mib +QKTHv rBi? +2�b2@}`2
�;`22K2MibX

6Q` i?Qb2 +�b2b- ?2 `2+QKK2M/2/ ǵi?�i
i?2 *QmM+BH +QMbB/2` i?2 miBHBx�iBQM Q7 T2�+2@
2M7Q`+2K2Mi mMBib BM +H2�`Hv /2}M2/ +B`+mKbi�M+2b
�M/ rBi? i?2B` i2`Kb Q7 `272`2M+2 bT2+B}2/ BM
�/p�M+2X am+? mMBib 7`QK J2K#2` ai�i2b rQmH/
#2 �p�BH�#H2 QM +�HH �M/ rQmH/ +QMbBbi Q7 i`QQTb
i?�i ?�p2 pQHmMi22`2/ 7Q` bm+? b2`pB+2X h?2v
rQmH/ ?�p2 iQ #2 KQ`2 ?2�pBHv �`K2/ i?�M T2�+2@
F22TBM; 7Q`+2b �M/ rQmH/ M22/ iQ mM/2`;Q 2t@
i2MbBp2 T`2T�`�iQ`v i`�BMBM; rBi?BM i?2B` M�iBQM�H
7Q`+2bǶ UlL RNNk- T�`�X 99VX h?Bb Bb � ivT2 Q7
BMi2`p2MiBQM r?B+?- �b i?2 a2+`2i�`v@:2M2`�H Ua:V
�+FMQrH2/;2/- ǵXXX QM Q++�bBQM 2t+22/ i?2 KBbbBQM
Q7 T2�+2@F22TBM; 7Q`+2b �M/ i?2 2tT2+i�iBQMb Q7
T2�+2@F22TBM; 7Q`+2 +QMi`B#miQ`bǶ UlL RNNk- T�`�X
99VX �++Q`/BM; iQ "Qmi`Qb@:?�HB- Bi rQmH/ #2 mT
iQ i?2 a* iQ /2+B/2- r?2M �M/ BM r?�i i2`Kb
iQ 2t+22/ i?2 HBKBib Q7 i`�/BiBQM�H T2�+2F22TBM;X
>Qr2p2`- i?Bb #QH/ T`QTQbBiBQM H27i � b2`B2b Q7
+`m+B�H [m2biBQMb mM�Mbr2`2/, iQ r?�i 2ti2Mi K�v
i?2b2 i�bFb 2t+22/ i?2 #QmM/�`B2b Q7 T2�+2F22T@
BM;- bi`B+iQ b2Mbm\ q?B+? �`2 i?2 +QMb2[m2M+2b- �b
7�` �b T2�+2F22TBM; T?BHQbQT?v- Q7 i?2 BM+Q`TQ`�@
iBQM Q7 +Q2`+Bp2 T`BM+BTH2b BM QT2`�iBQMb i?�i �`2
T2�+27mH- M2mi`�H- �M/ BKT�`iB�H\ h?�i �bbmKT@
iBQM `2bi2/ QM i?2 T`2KBb2 i?�i T2�+2@2M7Q`+2K2Mi
r�b � KQ`2 �/p�M+2/ bi�;2 Q7 T2�+2F22TBM;- �M/
MQi � /2pB�iBQM Q` Qmi`B;?i +QMi`�/B+iBQM iQ BiX
�mi?Q`b bm+? �b �/�K _Q#2`ib +?�HH2M;2 i?2 BM@
i2`T`2i�iBQM i?�i pB2rb T2�+2@2M7Q`+2K2Mi �b �M
2ti2MbBQM Q7 T2�+2F22TBM;, ǵAi Kmbi #2 /Qm#i7mH
r?2i?2` Bi Bb `B;?i iQ ?B@D�+F i?2 `2bT2+i2/ i2`K
ǳT2�+2F22TBM;Ǵ �M/ �TTHv Bi iQ �+iBQMb r?B+? �`2
MQi #�b2/ QM i?2 7mHH +QMb2Mi Q7 �HH i?2 T�`iB2b-
�M/ r?B+? BMpQHp2 2ti2MbBp2 mb2 Q7 7Q`+2Ƕ U_Q#2`ib
RNN9- RRyVX

AM i?2 amTTH2K2Mi iQ �M �;2M/� 7Q` S2�+2-
�M/ 7QHHQrBM; i?2 aQK�HB� /Bb�bi2`- "Qmi`Qb@:?�HB
�#�M/QM2/ i?2 +QM+2Ti Q7 T2�+2@2M7Q`+2K2Mi
mMBib iQ `2im`M iQ i?2 i`�/BiBQM�H i2`Kb Q7 T2�+2@
F22TBM;- �M/ Q7 2M7Q`+2K2Mi BM Bib M�``Qr2` mM/2`@
bi�M/BM;X AM RNN8- i?2 lLa: bi�i2/ i?�i T2�+2@
F22TBM; QT2`�iBQMb `2[mB`2 i?2 +QMb2Mi Q7 i?2 #2H@
HB;2`2Mib- �M/ i?�i i?2 mb2 Q7 7Q`+2 Bb MQi rBi?BM
i?2 M�im`2 Q7 T2�+2F22TBM;, Bi ǵBb M2+2bb�`v iQ
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`2bBbi i?2 i2KTi�iBQM iQ mb2 KBHBi�`v TQr2`Ƕ- ?2
b�B/- 2p2M r?2M Bi +QmH/ ǵbT22/ mT i?2 `2bQHmiBQM
Q7 i?2 +QM~B+iǶ UlL RNN8- T�`�X jeVX h?2 `�iBQM�H2
7Q` i?�i M2r mM/2`bi�M/BM; r�b i?�i ǵi?2 HQ;B+
Q7 T2�+2@F22TBM; ~Qrb 7`QK TQHBiB+�H �M/ KBHB@
i�`v T`2KBb2b i?�i �`2 [mBi2 /BbiBM+i 7`QK i?Qb2
Q7 2M7Q`+2K2Mic �M/ i?2 /vM�KB+b Q7 i?2 H�ii2`
�`2 BM+QKT�iB#H2 rBi? i?2 TQHBiB+�H T`Q+2bb i?�i
T2�+2@F22TBM; Bb BMi2M/2/ iQ 7�+BHBi�i2X hQ #Hm`
i?2 /BbiBM+iBQM #2ir22M i?2 irQ +�M mM/2`KBM2
i?2 pB�#BHBiv Q7 T2�+2F22TBM; QT2`�iBQMb �M/ 2M@
/�M;2` Bib T2`bQMM2HǶ UlL RNN8- T�`�X j8VX h?2
T`QTQb�H Q7 ǵKmb+mH�` T2�+2F22TBM;Ƕ UT2�+2 2M@
7Q`+2K2Mi mMBibV- HBF2 Qi?2` T`QTQb�Hb +QMi�BM2/ BM
i?2 �;2M/� 7Q` S2�+2- ?�/ �M 2tTHQ`�iQ`v M�im`2-
BM �M �ii2KTi iQ �`iB+mH�i2 M2r T�i?b iQ bi`2M;i?@
2MBM; �M/ K�FBM; KQ`2 2{+B2Mi i?2 lMBi2/ L�@
iBQMb +�T�+Biv 7Q` T`2p2MiBp2 /BTHQK�+v- T2�+2@
K�FBM;- �M/ T2�+2@F22TBM;X h?2v r2`2 i`B�H #�H@
HQQMb- Q7 �M �K#BiBQmb �M/ �+iBp2 a: i?�i b2Bx2/
QM i?2 ?BbiQ`B+ QTTQ`imMBiv QT2M2/ mT #v i?2 2M/
Q7 i?2 *QH/ q�`- �b r2HH �b i?2 �p�BH�#BHBiv Q7
i?2 T2`K�M2Mi K2K#2`b Q7 i?2 lLa*- r?Q- BM
C�Mm�`v jR RNNk- BM � lLa* K22iBM; Q7 >2�/b Q7
ai�i2 �M/ :Qp2`MK2Mi- 2M+Qm`�;2/ i?2 lLa: iQ
T`QpB/2 `2+QKK2M/�iBQMb iQ K�F2 Q7 i?2 lL �M
2z2+iBp2 Q`;�MBx�iBQM BM `2bQHpBM; +QM~B+ibX >Qr@
2p2`- �HH i?2b2 BMBiB�iBp2b r2`2 mHiBK�i2Hv #QmM/ iQ
#2 �++2Ti2/ #v i?2 lLa* T2`K�M2Mi K2K#2`bX
AM RNN8- i?2 �iKQbT?2`2 Q7 2Mi?mbB�bK i?�i ?�/
K�`F2/ i?2 H�mM+? Q7 i?2 �;2M/� 7Q` S2�+2 ?�/
#22M 7�i�HHv K�``2/ #v i?2 lMBi2/ L�iBQMb PT2`@
�iBQM BM aQK�HB� AA UlLPaPJ AAV /Bb�bi2` BM i?2
bi`22ib Q7 JQ;�/Bb?mX h?2 lL bi`2bb2/- ?Qr2p2`-
i?�i T2�+2F22TBM; 7Q`+2b b?QmH/ MQi #2 KBt2/ mT
Q` +QM7mb2/ rBi? T2�+2@2M7Q`+2K2Mi 7Q`+2bc i?�i
T2�+2F22TBM; QT2`�iBQMb b?QmH/ MQi #2 Q7 � +Q2`@
+Bp2 M�im`2 UC�FQ#b2M kyyy- 9eVX 1M7Q`+2K2Mi Bb
T`2b2Mi2/ �b �M �+iBpBiv i?�i #v Bib p2`v M�im`2
`2[mB`2b b2T�`�i2 �M/ /BbiBM+i 7Q`+2b 7`QK T2�+2@
F22TBM;X

AM lL S2�+2F22TBM; BM h`Qm#H2, G2bbQMb
G2�`M2/ 7`QK i?2 6Q`K2` um;QbH�pB�- qQH7;�M;
"B2`K�MM �M/ J�`iBM o�/b2i #`BM; iQ;2i?2` i?2
+QMi`B#miBQMb Q7 bQK2 Q7 i?2 F2v TH�v2`b BM `2@
bQHpBM; i?2 r�` BM i?2 7Q`K2` um;QbH�pB�X �KQM;
i?2K �`2 i?2 lMBi2/ L�iBQMb S`Qi2+iBQM 6Q`+2
UlLS_P6P_V +QKK�M/2`b :2MX "2`i`�M/ /2
G�T`2bH2 �M/ :2MX JB+?�2H _Qb2X h?2 +QM+Hm@

bBQMb Q7 i?2b2 T`Qi�;QMBbib �`2 `2K�`F�#H2 #v i?2
+QMb2Mbmb i?�i i?2v 2tT`2bb QM i?2 `2Hm+i�M+2
iQ mbBM; 7Q`+2 rBi?BM i?2 b+QT2 Q7 T2�+2F22TBM;X
h?2v mM/2`HBM2- QM i?2 QM2 ?�M/- i?2 M�im`�H
BM+QKT�iB#BHBiv #2ir22M T2�+2F22TBM; �M/ T2�+2@
2M7Q`+2K2MiX q?BH2 QM i?2 Qi?2` ?�M/- i?2v �bb2`i
i?�i ǵXXX +H�bbB+ T2�+2F22TBM; T`BM+BTH2b Q7 +QMb2Mi-
BKT�`iB�HBiv- �M/ mb2 Q7 7Q`+2 BM b2H7@/272M+2Ę `2@
K�BM2/ 7mM/�K2Mi�H iQ i?2 bm++2bb Q7 T2�+2F22T@
BM; QT2`�iBQMb BM +BpBH r�`@ivT2 bBim�iBQMb bm+?
�b i?�i BM 6uǶ U"B2`K�MM �M/ o�/b2i RNN3- 8dVX
:2MX JB+?�2H _Qb2 b�vb Bi Bb +`m+B�H i?�i Ǵr�`@
};?iBM; ;Q�Hb �`2 M2p2` Tm`bm2/ #v T2�+2F22TBM;
7Q`+2b U_Qb2 RNN3- R83VdX

h?2 mb2 Q7 7Q`+2 BM um;QbH�pB� r�b �bb2bb2/
BM �M 2ti`2K2Hv M2;�iBp2 K�MM2` #v i?Qb2 T`Q@
i�;QMBbibX 6B`bi Q7 �HH- #2+�mb2- 7`QK i?2 Qmib2i-
lL 7Q`+2b ?�/ MQi #22M T`2T�`2/- i`�BM2/- �M/
2[mBTT2/ 7Q` � +Q2`+Bp2 QT2`�iBQMX a2+QM/Hv- #2@
+�mb2 i?2 /2+BbBQM iQ mb2 7Q`+2 r�b �M BKT`QpBb2/
`2�+iBQM iQ +B`+mKbi�M+2b- �M/ i?2`27Q`2 H�+F2/
i?2 K2�Mb 7Q` KBHBi�`v TH�MMBM; �M/ � 7�B` TQHBiB+�H
2p�Hm�iBQM Q7 Bib �TT`QT`B�i2M2bb �b �M BMbi`m@
K2Mi 7Q` T2�+2F22TBM;X h?B`/Hv- #2+�mb2 i?2 mb2
Q7 7Q`+2 r�b Q7i2M � `2bTQMb2 iQ T`2bbm`2 7`QK
BMi2`M�iBQM�H Tm#HB+ QTBMBQMX 6Qm`i?- #2+�mb2 i?2
BMi2`M�iBQM�H +QKKmMBiv r�b /22THv /BpB/2/ Qp2`
i?2 mb27mHM2bb �M/ `2H2p�M+2 Q7 mbBM; 7Q`+2X AM
;2M2`�H- i?2 K�M/�i2 iQ mb2 7Q`+2 THmM;2/ lL@
S_P6P_ BMiQ � ǳpB+BQmb +B`+H2, KQ`2 2M7Q`+2K2Mi
@ H2bb bmTTQ`i @ KQ`2 +?�Qb BM lL QT2`�iBQMbǶ
U"B2`K�MM �M/ o�/b2i RNN3- k8VX

AM i?2 �;2M/� 7Q` S2�+2- "Qmi`Qb@:?�HB KBMB@
KBx2/ i?2 Bbbm2 Q7 +QMb2Mi #v /2}MBM; T2�+2F22T@
BM; �b � ǵlMBi2/ L�iBQMb T`2b2M+2 QM i?2 ;`QmM/-
?Bi?2`iQ rBi? i?2 +QMb2Mi Q7 i?2 T�`iB2b +QM+2`M2/
XXXǶ UlL RNNk- T�`�X kyVX aQK2 +QKK2Mi�iQ`b BMi2`@
T`2i2/ i?Bb #QH/ bi�M+2 Q7 i?2 a: �b � `2+QM+2Tim@
�HBx�iBQM Q7 T2�+2F22TBM; i?�i `�Bb2/ b2`BQmb +QM@
+2`Mb- �M/ �M BM+`2�bBM; rBHHBM;M2bb iQ i�F2 `BbFbX
aQK2 2tT2`ib- bm+? �b h?QK�b q2Bbb- 2tT`2bb2/
/Bb+QK7Q`i �M/ +QM+2`M �#Qmi i?2 H�+F Q7 T`�+iB@
+�HBiv Q7 i?Qb2 T`QTQb�Hb Uq2Bbb RNN8- RdeVX h?2
mb2 Q7 i?2 2tT`2bbBQM ǵ?Bi?2`iQǶ r�b BMi2MiBQM�H-
bBM+2 i?2 H�mM+?BM; Q7 i?2 lMBi2/ L�iBQMb JBbbBQM
S`2p2MiBp2 .2THQvK2Mi 6Q`+2 UlLS_1.1SV iQ
J�+2/QMB� r�b /QM2 rBi?Qmi i?2 +QMb2Mi Q7 i?2

dX �mi?Q`Ƕb Bi�HB+bX



S1_aS1*hAo�a- CPl_L�G P6 SPGAhA*�G a*A1L*1- aS1*A�G Aaal1 kyRd 8d

a2`#bX
S2`?�Tb- �b � +QMb2[m2M+2 Q7 i?2 QT2`�iBQMb BM

"QbMB�@>2`x2;QpBM� �M/ aQK�HB�- "Qmi`Qb@:?�HB
`2biQ`2/ i?2 lL Q`B;BM�H- MQM@+Q2`+Bp2 7Q`KmH�@
iBQMX AM RNN8- BM ?Bb amTTH2K2Mi iQ i?2 �;2M/�
7Q` S2�+2 @ �Hi?Qm;? b?QrBM; ;`2�i +B`+mKbT2+iBQM
BM i?2 +?QB+2 Q7 rQ`/b @- ?2 b22K2/ iQ �#�M@
/QM i?2 B/2� Q7 T2�+2F22TBM; �+iBQM r?2`2 i?2
+QMb2Mi Q7 i?2 #2HHB;2`2Mib r�b MQi �bbm`2/ �M/
r?2`2 7Q`+2 KB;?i #2 2KTHQv2/X h?2 lLa: bi�i2/
i?�i bm++2bb7mH T2�+2F22TBM; r�b QM2 r?2`2 SEP
ǵT`BM+BTH2bǶ r2`2 `2bT2+i2/ �M/ ǵBM KQbi Q7 i?2 H2bb
bm++2bb7mH QT2`�iBQMb QM2 Q` Qi?2` Q7 i?2K r�b MQiǶ
UamTTH2K2Mi RNN8- T�`�X jjVX "Qmi`Qb@:?�HB i?mb
`2im`M2/ iQ i?2 i`�/BiBQM�H /B+?QiQKv T2�+2F22T@
BM;f2M7Q`+2K2Mi QT2`�iBQMbX �b "B2`K�MM �M/
o�/b2i rQmH/ b�v- i?Bb �iiBim/2 ǵXXX +�M #2 BMi2`@
T`2i2/ �b � `2im`M iQ T`BM+BTH2b- H2bb �K#BiBQmb
�M/ KQ`2 `2�HBbiB+ lL QT2`�iBQMbǶX h?Bb +�miBQmb
�iiBim/2 /B/ MQi T`2p2Mi i?2 lL 7`QK 2M;�;BM;
BM /B{+mHi@iQ@7`�K2 +QMi2tib r?2`2 T2�+2F22TBM;
+�K2 iQ #2 +QK#BM2/ rBi? T2�+2@2M7Q`+2K2Mi �M/
i?2 �#b2M+2 Q7 +QMb2MiX

h?2 mb2 Q7 7Q`+2 BM T2�+2F22TBM; KBbbBQMb Bb �
+QMi`Qp2`bB�H K�ii2` �M/ i?2 QM@;QBM; /2#�i2b QM
i?Bb K�ii2` �`2 MQi 2p2M 2MHB;?i2MBM;X aB` :2MX
JB+?�2H _Qb2- 7Q`K2` +QKK�M/2` Q7 lLS_P@
6P_- +QBM2/ i?2 T?`�b2 ǵJQ;�/Bb?m HBM2Ƕ Ĝ r?B+?
H�i2` #2+�K2 TQTmH�` BM /Bb+mbbBQMb BM i?Bb �`2�
Ĝ iQ +QMp2v i?2 B/2� Q7 i?2 `BbFb mM/2`i�F2M #v
+`QbbBM; i?2 #Q`/2` i?�i b2T�`�i2b T2�+2F22TBM;
7`QK T2�+2@2M7Q`+2K2MiX :2MX _Qb2 b�vb i?�i i?2
H2p2H Q7 7Q`+2 i?�i 2t+22/b i?2 `2[mB`2K2Mib Q7
T2�+2F22TBM; Bb HBF2 ǵXXX+`QbbBM; i?2 #Q`/2` @ i?2
HBM2 Q7 JQ;�/Bb?m @ i?�i b2T�`�i2b +QK#�i�Mib
7`QK MQM@+QK#�i�MibǶ U_Qb2 RNN3- R8NVX :2MX
_Qb2 bi�i2b i?�i Bi Bb Q#pBQmb i?�i r?2M � KBHBi�`v
7Q`+2 Bb BM i?2 b2`pB+2 Q7 � ?mK�MBi�`B�M T2�+2@
F22TBM; KBbbBQM- Bi Bb 7Q`#B//2M- #v Bib p2`v M�im`2
�M/ `mH2b Q7 2M;�;2K2Mi- iQ �+i �b � +QK#�i�Mi
U_Qb2 RNN3- R8dVX h?2 lLS_P6P_ +QKK�M/2`
b�vb i?�i ?Bb 2tT2`B2M+2 Bb � /2KQMbi`�iBQM i?�i
KBHBi�`v �+iBQM BM i?2 +QMi2ti Q7 T2�+2 QT2`�iBQMb
D2QT�`/Bx2b i?2 HBp2b Q7 #Hm2 ?2HK2ib- �M/ mM/2`@
KBM2b i?2 ?mK�MBi�`B�M T�`i Q7 i?2 KBbbBQM U_Qb2
RNN3- R8NVX :2MX _Qb2 ;Bp2b i?2 2t�KTH2 Q7 "QbMB�
�M/ >2`x2;QpBM�- r?2`2 �B/ iQ JmbHBKb HBpBM; BM
i?2 2M+H�p2b r�b +QM/m+i2/ i?`Qm;? i2``BiQ`B2b
+QMi`QHH2/ #v a2`#bX h?2 "QbMB�M a2`#b ?�/ �

TQHB+v Q7 T`2p2MiBM; i?2 +`2�iBQM Q7 /2TQbBib Q7
2bb2MiB�H ;QQ/b BM Q`/2` iQ K�BMi�BM � +QMbi�Mi
T`2bbm`2 QM i?2 TQTmH�iBQMbX �i i?2 2M/ Q7 i?2 /�v-
Bi r2`2 i?2b2 +QKKmMBiB2b i?�i T�B/ i?2 ?B;?2bi
T`B+2 r?2M L�hP Q` lLS_P6P_ mb2/ 7Q`+2 iQ
+QmMi2` �ii�+Fb Q` T`QpQ+�iBQMb, i?2v r2`2 i?2
KQbi /B`2+iHv �z2+i2/ bBM+2 i?2v r2`2 /2T2M/2Mi
QM lL ?mK�MBi�`B�M �B/X :2MX _Qb2 �HbQ b�vb
i?�i i?2 mb2 Q7 7Q`+2 BM "QbMB�@>2`x2;QpBM� Tmi
�i `BbF #Hm2 ?2HK2ib b+�ii2`2/ QM i?2 ;`QmM/
�M/ BM MmK2`B+�H BM72`BQ`BivX h?2 a2`#b r2`2 r2HH
�r�`2 Q7 i?2 `2/m+2/ KBHBi�`v +�T�+Biv Q7 lL
7Q`+2b- �M/ Q7 i?2 pmHM2`�#BHBiB2b Q7 T2�+2F22T2`b-
r?B+? T2M�HBx2/ i?2 H�ii2`X AM �T`BH RNN9- �7i2`
� b2`B2b Q7 L�hP #QK#BM;b +�mb2/ #v i?2 a2`#
�ii�+Fb QM :Q`�/x2- i?2v iQQF R88 #Hm2 ?2HK2ib �b
?Qbi�;2b U_Qb2 RNN3- R8NVX >Qr2p2`- _Qb2 ?BKb2H7
�+FMQrH2/;2b i?�i B7 i?2 T2�+2 KBbbBQM BMpQHp2b
i�bFb- bm+? �b ǵ/2HBp2` �B/- K�BMi�BM i?2 `2;BK2
Q7 � iQi�H 2t+HmbBQM xQM2 Q` /2i2` �ii�+Fb �;�BMbi
a�72 �`2�b i?2M Bi rBHH ?�p2 iQ �/QTi � p2`v
7Q`+27mH �TT`Q�+? iQ T2�+2F22TBM; BM/22/X hQ #2
+`2/B#H2- � T2�+2F22TBM; KBbbBQM Kmbi #2 BM �
TQbBiBQM iQ 2b+�H�i2- KQpBM; B7 M2+2bb�`v #2vQM/
i?2 i`�/BiBQM�H *?�Ti2` oA T2�+2F22TBM; iQ T2�+2@
2M7Q`+2K2MiǶ U_Qb2 RNN3- R8dVX >2 7m`i?2` b�vb
i?�i ǵ� +QKK�M/2` QM i?2 ;`QmM/ Kmbi M2p2`i?2@
H2bb #2 ;Bp2M i?2 /Bb+`2iBQM iQ mb2 7Q`+2 �b �M/
r?2M ?2 b22b }iXXX Ai Bb i?2`27Q`2 2bb2MiB�H i?�i
i?2 _mH2b Q7 1M;�;2K2Mi mM/2` r?B+? ?2 QT2`�i2b
Kmbi #2 ~2tB#H2 2MQm;? iQ ;Bp2 ?BK H22r�v iQ �+iX
h?mb- B7- r?2M i?2 KBbbBQM Bb }`bi /2THQv2/ i?2`2
2tBbib i?2 TQbbB#BHBiv i?�i 7Q`+2 rBHH #2 `2[mB`2/-
i?2M i?2 K�M/�i2- �M/ `2bQm`+2b- rBHH ?�p2 iQ
+H2�`Hv `2~2+i i?BbǶ U_Qb2 RNN3- R83VX 1p2Mim�HHv-
?2 i�F2b i?2 pB2r i?�i ǵXXX i?2 M22/ iQ K�BMi�BM
+QMb2Mi �M/ BKT�`iB�HBiv QM QM2 ?�M/- �M/ i?2
M22/ iQ mb2 7Q`+2 QM i?2 Qi?2`- Kmbi #2 `2+QM+BH2/
BM i?2 KBM/b Q7 i?2 BMi2`M�iBQM�H +QKKmMBiv B7
T2�+2F22TBM; Bb ;QBM; iQ +QMiBMm2 iQ #2 � pB�#H2
QTiBQM Q7 BMi2`M�iBQM�H +QM~B+i `2bQHmiBQMǶ U_Qb2
RNN3- R8dVX

AM i?2 `2TQ`i QM i?2 a`2#`2MB+� i`�;2/v Q7 CmHv
RNN8- EQ} �MM�M K�/2 �M 2HQ[m2Mi +�HH 7Q` � KQ`2
`Q#mbi `2bTQMb2 iQ 7mim`2 ?mK�MBi�`B�M i`�;2/B2bX
>2 bi�i2/, ǵh?2 +�`/BM�H H2bbQM Q7 a`2#`2MB+� Bb
i?�i � /2HB#2`�i2 �M/ bvbi2K�iB+ �ii2KTi iQ i2`@
`Q`Bb2- 2tT2H Q` Km`/2` �M 2MiB`2 T2QTH2 Kmbi #2
K2i /2+BbBp2Hv rBi? �HH M2+2bb�`v K2�Mb- �M/ rBi?
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i?2 TQHBiB+�H rBHH iQ +�``v i?2 TQHB+v i?`Qm;? iQ
Bib HQ;B+�H +QM+HmbBQMǶ UlL:� RNNN- T�`�X 8yRVX
AM "QbMB�@>2`x2;QpBM� �M/ EQbQpQ- Bi rQmH/ ?�p2
#22M M2+2bb�`v iQ mb2 7Q`+2 iQ Tmi �M 2M/ iQ
Q`;�MBx2/ +�KT�B;Mb iQ 2HBKBM�i2 �M/ 2tT2H i?2
TQTmH�iBQMX h?2 #Hm2 ?2HK2ib BM a`2#`2MB+� Ui?2
.mi+? #�ii�HBQM .mi+?#�i@jV MmK#2`2/ �`QmM/
eyy T2`bQMM2HX �#Qmi ?�H7 ?�/ QMHv HB;?i �`K�@
K2Mi �M/ �+i2/ mM/2` i?2 T2�+2F22TBM; `mH2b Q7
2M;�;2K2MiX h?2v /B/ MQi ?�p2 i�MFb- �M/ i?2 �T@
T`Q�+? iQr�`/b i?2 a2`#b r�b QMHv iQ }`2 r�`MBM;
b?QibX h?2 kyyy a2`#B�M 7Q`+2b- QM i?2 Qi?2` ?�M/-
r2`2 2[mBTT2/ rBi? �`KQm` �M/ �`iBHH2`vX �i i?2
#2;BMMBM; Q7 i?2 Qz2MbBp2 �;�BMbi i?2 bQ@+�HH2/
ǵT`Qi2+i2/ �`2�bǶ- i?2 .mi+? +QKK�M/2` �bF2/
7Q` L�hPǶb �B` bmTTQ`i �;�BMbi i?2 �TT`Q�+?@
BM; "QbMB�M@a2`# �`Kv H2/ #v :2M2`�H _�iFQ
JH�/B+X >Bb `2[m2bi r�b `2D2+i2/ #v i?2 a2+`2i�`v@
:2M2`�HǶb aT2+B�H _2T`2b2Mi�iBp2 u�bmb?B �F�b?B-
�M/ #v i?2 KBHBi�`v +QKK�M/2` Q7 i?2 lL 7Q`+2b
BM "QbMB� �M/ >2`x2;QpBM�- :2MX "2`M�`/ C�MpB2`X
PM CmHv RR- C�MpB2` �M/ �F�b?B �TT`Qp2/ i?2
�ii�+F- #mi HBKBi2/ iQ i?2 mb2 Q7 #�iiH2 i�MFb
�M/ a2`#B�M �`iBHH2`v @ +QM/BiBQMb i?�i K�/2 Bi
/B{+mHi 7Q` L�hP TBHQib iQ �+iX PM H2�`MBM; Q7
i?Bb /2+BbBQM- i?2 .mi+? /272M+2 KBMBbi2` +�HH2/
7Q` i?2 bmbT2MbBQM Q7 i?2 �ii�+Fb- +H�BKBM; i?�i
i?2 .mi+? #Hm2 ?2HK2ib +QmH/ #2 ?Bi- ;Bp2M i?2B`
T`QtBKBiv iQ i?2 a2`#b QM i?2 ;`QmM/X

AM i?2b2 +QM/BiBQMb- i?2 .mi+? i`QQTb r2`2
p�biHv Qmi;mMM2/ �M/ QmiMmK#2`2/- �M/ ?�/ MQ
+?QB+2 #mi iQ ;Bp2 BM rBi?Qmi `2bBbi�M+2, bQK2
bm``2M/2`2/- Qi?2`b r2`2 +�Tim`2/ Q` rBi?/`�rM
7`QK i?2B` TQbibX h?2 .mi+? ?2HT2/ i?2 a2`#b
2p�+m�i2 i?2 TQTmH�iBQM Q7 i?2 +Biv- BM+Hm/BM;
bQ`iBM; i?2 TQTmH�iBQM- i?�i Bb- b2T�`�iBM; K2M
U�;2/ #2ir22M �TT`QtBK�i2Hv Re �M/ e8V 7`QK
rQK2M- +?BH/`2M- �M/ 2H/2`HvX JQ`2 i?�M 3-yyy
"QbMB�M JmbHBKb r2`2 bm#b2[m2MiHv FBHH2/X h?2
`2TQ`i +QM+Hm/2b i?�i i?2 mb2 Q7 �B` bi`BF2b BM
bmTTQ`i Q7 #Hm2 ?2HK2ib r�b ǵ+H2�`Hv r�``�Mi2/Ƕ-
bBM+2 a2`#B�M �`iBHH2`v �ii�+Fb ?�/ #2;mM }p2 /�vb
2�`HB2` UlL:� RNNN- T�`�X 93yVX

k .Q+i`BM�H .2p2HQTK2Mib BM i?2 �7@
i2`K�i? Q7 i?2 "`�?BKB _2TQ`i
EQ} �MM�M- i?2 M2r a2+`2i�`v :2M2`�H �7i2` i?2
RNNyb _r�M/� �M/ a`2#`2MB+� i`�;2/B2b- iQQF �

KQ`2 QT2M TQbBiBQM QM i?2 `QH2 Q7 i?2 lL BM T2�+2
QT2`�iBQMbX AM J�`+? kyyy- �MM�M +QMp2M2/ i?2
ǵS�M2H QM lMBi2/ L�iBQMb S2�+2F22TBM; PT2`�@
iBQMbǶ- H2/ #v �H;2`B�M /BTHQK�i G�F?/�` "`�?BKBX
AM i?2 ?BbiQ`v Q7 i?2 lL- i?2 "`�?BKB _2TQ`i
Bb i?2 rQ`F i?�i T`2b2Mib i?2 KQbi T`Q7QmM/ `2@
~2+iBQM QM i?2 Bbbm2 Q7 T2�+2F22TBM;- �/p�M+BM;
rBi? M2r +`BiB+�H +QM+2TibX h?2 +QM+HmbBQMb Q7 i?2
"`�?BKB _2TQ`i �`2 i?2 Qmi+QK2 Q7 i?2 2pQHmiBQM
Q7 T2�+2F22TBM; BM i?2 RNNyb- T�`iB+mH�`Hv `�TB/
�M/ 7`mBi7mH BM i2`Kb Q7 M2r /2p2HQTK2Mib �M/
H2bbQMb H2�`M2/X h?2 `2TQ`i �HbQ bi2Kb 7`QK �M@
M�MǶb T2`bQM�H 2tT2`B2M+2 BM i?2 K�M�;2K2Mi Q7
TQbi@*QH/ q�` T2�+2 QT2`�iBQMbX �MM�M Tm#HB+Hv
�+FMQrH2/;2/ i?2 ~�rb i?�i mM/2`KBM2/ i?2 Q`@
;�MBx�iBQMǶb +`2/B#BHBiv- BM T�`iB+mH�` i?2 a2+`2@
i�`B�iǶb `2KBbbM2bb `2;�`/BM; i?2 #mBH/BM; mT Q7
i?2 _r�M/�M +QM~B+iX a: �MM�M b�B/ i?�i i?2
lL M22/2/ iQ /2p2HQT � ǵM2r T�`�/B;KǶ 7Q` T2�+2
QT2`�iBQMb- BM T�`iB+mH�` iQ 7Q+mb QM ǵBM/m+BM; +QM@
b2MiǶ K2�bm`2bX >2 �HbQ �/pQ+�i2/ i?2 M22/ 7Q` i?2
lL iQ 2[mBT Bib2H7 rBi? i?2 bFBHHb iQ brB7iHv /2THQv
T2`bQMM2H BMiQ T2�+2F22TBM; b+2M�`BQb- T`QT2`Hv
`2bQm`+2/ �M/ 2[mBTT2/- �b r2HH �b i?2 K2�Mb Q7
BMi2HHB;2M+2 ;�i?2`BM; U�MM�M RNN3- RdkVX �MM�M
[m2biBQM2/ i?2 b�+`2/ T`BM+BTH2 Q7 +QMb2Mi Q7 i?2
T�`iB2b- b�vBM; i?�i BM i?2 +QMi2ti Q7 bi�i2b BM
�M�`+?v- i?Bb `2[mB`2K2Mi +QmH/ #2 ǵM2Bi?2` `B;?i
MQ` r`QM;Ƕ- #mi ǵ[mBi2 bBKTHv- B``2H2p�MiǶ U�MM�M
RNN3- RdkVX lHiBK�i2Hv- +QMb2Mi Bb /2T2M/2Mi QM
i?2 rBHH Q7 i?2 T�`iB2bX Ai Bb MQi � /2+BbBQM i?�i i?2
T�`iB2b iQ � +QM~B+i i�F2 BM �#bi`�+i- #mi /2T2M/b
QM i?2 �Hi2`M�iBp2b �i ?�M/ �M/ i?2 +�H+mH�iBQM
Q7 QTTQ`imMBiv, ǵA7 +QMb2Mi +�``B2b rBi? Bi +2`i�BM
`2r�`/b �M/ i?2 7�BHm`2 iQ +QMb2Mi +�``B2b +2`i�BM
+Qbib- i?Bb Q#pBQmbHv �z2+ib i?2 /2+BbBQM �b iQ
r?2i?2` Q` MQi +QMb2Mi rBHH #2 ;`�Mi2/Ƕ U�MM�M
RNN3- Rdk@jVX h?mb- � KBbbBQM Kmbi #2 T`2T�`2/
iQ Qz2` � T�MQTHv Q7 +Qbib �M/ `2r�`/bX �MM�M
mb2/ i?2 i2`K ǵBM/m+2/ +QMb2MiǶ �M/ ǵ+Q2`+Bp2
+QMb2MiǶ- i?2 }`bi +QMbBbiBM; Q7 `2r�`/b iQ ;�BM i?2
;QQ/rBHH Q7 i?2 TQTmH�iBQM �M/ Q7 i?2 2`bir?BH2
�Mi�;QMBbib iQ 7m`i?2` i?2 `2+QM+BHB�iBQM T`Q+2bb-
�M/ i?2 b2+QM/ BMiBKB/�iBM; i?2 `2+�H+Bi`�Mi �M/
r�`HQ`/b BMiQ ǵ�+[mB2b+2M+2Ƕ U�MM�M RNN3- Rd9@
8VX h?2 Tm`TQb2 Q7 BM/m+iBQM QT2`�iBQMb Bb iQ, ǵXXX
`2biQ`2 +BpBH bQ+B2iv r?2`2 Bi ?�b #`QF2M /QrM #v
irQ K2i?Q/b, URV i?2 mb2 Q7 TQbBiBp2 BM+2MiBp2b
U`2r�`/bV iQ BM/m+2- BM i?2 }`bi BMbi�M+2- +QMb2Mi
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�M/ +QQT2`�iBQM rBi? i?2 T2�+2 QT2`�iBQMb- �M/-
#2vQM/ i?�i- `2+QM+BHB�iBQM- �M/- UkV i?2 i?`2�i
Q7 +Q2`+BQM iQ ;�BM i?2 +QMb2Mi �M/ +QQT2`�iBQM-
?Qr2p2` ;`m/;BM;- Q7 i?Qb2 r?Q �`2 mM`2bTQM@
bBp2 iQ TQbBiBp2 BM+2MiBp2bǶ U�MM�M RNN3- RdjVX
�++Q`/BM; iQ �MM�M- Bi Bb 2bb2MiB�H iQ Q#i�BM-
7`QK i?2 Qmib2i- �M/ i?2M +QMiBMmQmbHv +mHiBp�i2-
i?2 �+[mB2b+2M+2 Q7 i?2 K�DQ`Biv Q7 i?2 TQTmH�@
iBQM iQ i?2 lL T`2b2M+2X � lL KBbbBQM b?QmH/
i`v iQ +`2�i2 TQbBiBp2 BM+2MiBp2b 7Q` ǵrBMMBM; i?2
?2�`ib �M/ KBM/bǶ Q7 i?2 TQTmH�iBQMX AM �Mv +�b2-
i?2 mb2 Q7 +Q2`+BQMf7Q`+2- �H#2Bi BM 7mM/�K2Mi�H
+QMi`�/B+iBQM rBi? i?2 bTB`Bi Q7 T2�+2F22TBM;- Bb
bm#Q`/BM�i2/ iQ � ?B;?2`@H2p2H HQ;B+X Ai �Hr�vb ?�b
� +QMbi`m+iBp2 Tm`TQb2, iQ T2`bm�/2 bTQBH2`b iQ
+QQT2`�i2 BM � TH�M 7Q` i?2 `2+QMbi`m+iBQM �M/
T�+B}+�iBQM Q7 � bQ+B2ivX h?2 ǵG2bbQMb G2�`M2/
lMBiǶ- Q7 i?2 .2T�`iK2Mi Q7 S2�+2F22TBM; PT2`@
�iBQMb- ?�b +QK2 iQ �++2Ti i?2 +QM+2Ti Q7 �+iBM;
�b � r2HH@�`K2/ �M/ 2z2+iBp2 7Q`+2X h?2 "`�?BKB
_2TQ`i K�BMi�BMb i?2 i2`K T2�+2F22TBM;- #mi mb2b
i?2 i2`Kb ǵ+QKTH2tǶ Q` ǵ`Q#mbiǶ QT2`�iBQMb iQ `272`-
2mT?2KBbiB+�HHv- iQ T2�+2 2M7Q`+2K2Mi U_2TQ`i Q7
i?2 S�M2H kyyy- pBBB- tBVX h?2 _2TQ`i i?mb +�HHb
BMiQ [m2biBQM bQK2 Q7 i?2 �bbmKTiBQMb Q7 +H�bbB@
+�H T2�+2F22TBM;X h?2 _2TQ`i Bb �M �TQHQ;Bbi Q7
ǵKmb+H2/ 7Q`+2bǶ- ǵXXX BM +QMi`�bi iQ i?2 bvK#QHB+
�M/ MQM@i?`2�i2MBM; T`2b2M+2 i?�i +?�`�+i2`Bx2b
i`�/BiBQM�H T2�+2F22TBM;Ƕ U_2TQ`i Q7 i?2 S�M2H
kyyy- T�`�X 8RVX h?2 "`�?BKB _2TQ`i Bb [mBi2
T2`2KTiQ`v r?2M Bi �`;m2b i?�i QM+2 /2THQv2/-
lL KBHBi�`v mMBib b?QmH/ #2 �#H2 iQ /272M/ i?2K@
b2Hp2b- i?2 p�`BQmb +QKTQM2Mib Q7 i?2 KBbbBQM-
�M/ i?2 K�M/�i2X _mH2b Q7 2M;�;2K2Mi b?QmH/
#2 ǵ`Q#mbiǶ- �;�BMbi i?Qb2 r?Q `2M2;2 QM i?2B`
+QKKBiK2Mib iQ � T2�+2 �++Q`/ Q` i?�i Qi?2`rBb2
b22F iQ mM/2`KBM2 Bi #v pBQH2M+2- ǵiQ +2/2 i?2
BMBiB�iBp2 iQ i?2B` �ii�+F2`bǶ U"`�?BKB- T�`�X 9NVX
J�M/�i2b b?QmH/ �HbQ bT2+B7v i?2 �mi?Q`Biv Q7 i?2
QT2`�iBQM iQ mb2 7Q`+2X lL 7Q`+2b b?QmH/ #2 H�`;2`
�M/ #2ii2` 2[mBTT2/ iQ ?�p2 � +`2/B#H2 /2i2``2Mi
TQi2MiB�H- r?B+? Q#pBQmbHv +QMi`�bib rBi? i?2 MQM@
i?`2�i2MBM; TQbim`2 i?�i +?�`�+i2`Bx2b i`�/BiBQM�H
T2�+2F22TBM;X AM HBM2 rBi? i?2 HQ;B+ H�B/ Qmi �#Qp2-
ǵ/272M+2 Q7 i?2 K�M/�i2Ƕ ?�b #22M BKTH2K2Mi2/
K�BMHv BM i?2 b2Mb2 Q7 T`Qi2+iBM; +BpBHB�Mb- #mi
�HbQ 2ti2M/b ǵiQ �bbmKBM; � /2i2``2Mi TQbim`2 iQ
T`Q�+iBp2Hv /Bbbm�/2 ǵbTQBH2`bǶ- 2Mbm`2 i?2 7`22/QK
Q7 KQp2K2Mi Q7 T2�+2F22T2`b- �M/ Qi?2` i2`Kb Q7

i?2 ai�imb Q7 6Q`+2b �;`22K2MiǶ U>mMi kyRe- 9VX
h?2 kyy9 _2TQ`i T`Q/m+2/ #v i?2 >B;?@H2p2H

S�M2H QM h?`2�ib- *?�HH2M;2b �M/ *?�M;2- �
JQ`2 a2+m`2 qQ`H/, Pm` a?�`2/ _2bTQMbB#BHBiv-
�HbQ /2�Hb rBi? i?2 Bbbm2 Q7 i?2 mb2 Q7 7Q`+2 #v
i?2 lLX Ai 7`�K2b Bi �b � `2bTQMb2 iQ i?`2�ib
7Q`2b22M mM/2` *?�Ti2` oAA3X h?2 _2TQ`i b�vb
i?�i Bi #2+�K2 i?2 +m``2Mi T`�+iB+2 Q7 i?2 lLa*
iQ T`QpB/2 T2�+2F22TBM; KBbbBQMb rBi? � K�M/�i2
mM/2` *?�Ti2` oAAX

h?2 /Q+mK2Mi DmbiB}2b i?Bb ǵXXXQM i?2 #�bBb
i?�i 2p2M i?2 KQbi #2MB;M 2MpB`QMK2Mi +�M im`M
bQm` @ r?2M bTQBH2`b 2K2`;2 iQ mM/2`KBM2 � T2�+2
�;`22K2Mi �M/ Tmi +BpBHB�Mb �i `BbF @ �M/ i?�i
Bi Bb /2bB`�#H2 7Q` i?2`2 iQ #2 +QKTH2i2 +2`i�BMiv
�#Qmi i?2 KBbbBQMǶb +�T�+Biv iQ `2bTQM/ rBi?
7Q`+2- B7 M2+2bb�`vǶ UlL kyy9- T�`�X kRjVX h?2
_2TQ`i Bb +QMi`�/B+iQ`v QM i?Bb Bbbm2, Bi `2+QK@
K2M/b `Q#mbi KBbbBQMb B7 i?2v �`2 iQ 7�+2 ?Qb@
iBH2 QTTQbBiBQM- #mi �/KBib i?Qb2 +QMi2tib ǵ�`2
MQi �TT`QT`B�i2 7Q` +QMb2Mi@#�b2/ T2�+2F22TBM;c
`�i?2`- i?2v Kmbi #2 K2i rBi? +QM+2`i2/ �+iBQMǶ
UlL kyy9- T�`�X kkkVX AM T2�+2#mBH/BM; KBbbBQMb-
r?2`2 TQbi@+QM~B+i T2�+2@#mBH/BM; i�bFb �`2 Q7i2M
mM/2`KBM2/ #v bTQBH2`b �M/ #v i?2 /Bz2`2Mi 7�+@
iBQMb BM +QM~B+i- ǵ+QMiBM;2M+v TH�Mb 7Q` `2bTQM/BM;
iQ ?QbiBH2 QTTQbBiBQM b?QmH/ #2 �M BMi2;`�H T�`i
Q7 i?2 KBbbBQM /2bB;Mc KBbbBQMb i?�i /Q MQi ?�p2
i?2 i`QQT bi`2M;i? iQ `2bBbi �;;`2bbBQM rBHH BMpBi2
BiǶ UlL kyy9- T�`�X kkkVX h?2 lLǶb kyy3 +�T@
biQM2 /Q+i`BM2 QM T2�+2F22TBM; r�b �M �ii2KTi
iQ +Q/B7v i?2 #�bB+ T`BM+BTH2b �M/ +QM+2Tib mM@
/2`TBMMBM; i?2 +QM/m+i Q7 +QMi2KTQ`�`v lMBi2/
L�iBQMb BM HB;?i Q7 i?2 K�DQ` H2bbQMb Q7 lMBi2/ L�@
iBQMb T2�+2F22TBM; 2tT2`B2M+2 UlL.SEP kyy3VX
Ai �`;m2b i?�i ǵr?BH2 `Q#mbi T2�+2F22TBM; BMpQHp2b
i?2 mb2 Q7 7Q`+2 �i i?2 i�+iB+�H H2p2H- rBi? i?2
+QMb2Mi Q7 i?2 ?Qbi �mi?Q`BiB2b �M/fQ` i?2 K�BM
T�`iB2b iQ i?2 +QM~B+i- T2�+2 2M7Q`+2K2Mi K�v
BMpQHp2 i?2 mb2 Q7 7Q`+2 �i i?2 bi`�i2;B+ H2p2HǶ
Ĝ �Hi?Qm;? i?2 `2TQ`i �+FMQrH2/;2b i?�i i?Bb

3X _2;�`/BM; i?2 mb2 Q7 7Q`+2 mM/2` *?�Ti2` oAA BM `2bTQMb2
iQ ǵ�Mv i?`2�i iQ T2�+2- #`2�+? Q7 T2�+2 Q` �+i Q7 �;;`2bbBQMǶ-
i?2 `2TQ`i /BbiBM;mBb?2b #2ir22M 2ti2`M�H i?`2�ib U�+im�H Q`
TQi2MiB�H- iQ Qi?2` ai�i2b Q` T2QTH2 QmibB/2 Bib #Q`/2`bV- �M/
BMi2`M�H i?`2�ib UiQ � ai�i2Ƕb QrM T2QTH2V- �M/ i?2 +QMb2[m2Mi
`2bTQMbB#BHBiv Q7 ai�i2b iQ T`Qi2+i i?2B` TQTmH�iBQMbX AM �HH
+�b2b- BM Q`/2` iQ #2 H2;BiBK�i2- i?2 mb2 Q7 7Q`+2 Kmbi K22i
i?2 7QHHQrBM; +`Bi2`B�, b2`BQmbM2bb Q7 i?`2�ic T`QT2` Tm`TQb2c H�bi
`2bQ`ic T`QTQ`iBQM�H K2�Mb- �M/ #�H�M+2 Q7 +QMb2[m2M+2b UlL
kyy9- T�`�X 8eVX
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HBM2 ǵK�v �TT2�` #Hm``2/Ƕ UlL.SEP kyy3- RNVX
h?2 /Q+mK2Mi /BbiBM;mBb?2b i?2 irQ BMbi�M+2b-
mM/2`HBMBM; i?�i i?2`2 �`2 BKTQ`i�Mi /Bz2`2M+2bX
_Q#mbi T2�+2F22TBM; BMpQHp2b i?2 mb2 Q7 7Q`+2 �i
i?2 i�+iB+�H H2p2H- K2�MBM; rBi? i?2 +QMb2Mi Q7
i?2 ?Qbi �mi?Q`BiB2b �M/fQ` i?2 K�BM T�`iB2b iQ
i?2 +QM~B+iX S2�+2 2M7Q`+2K2Mi BMpQHp2b i?2 mb2 Q7
7Q`+2 �i i?2 bi`�i2;B+ Q` BMi2`M�iBQM�H H2p2H- r?B+?
Bb MQ`K�HHv T`Q?B#Bi2/ 7Q` K2K#2` ai�i2b- mMH2bb
�mi?Q`Bx2/ #v i?2 a2+m`Biv *QmM+BH UlL.SEP
kyy3- RNVXN

h?2 >B;?@G2p2H AM/2T2M/2Mi S�M2H QM S2�+2
PT2`�iBQMb U>ASSPV +QMp2M2/ BM kyR9 #v "�M FB@
JQQM +QM/m+i2/ � +QKT`2?2MbBp2 �bb2bbK2Mi Q7
i?2 bi�i2 Q7 lL T2�+2 QT2`�iBQMb- �M/ i?2 2K2`;@
BM; i`2M/b `2;�`/BM; i?2 7mim`2X h?2 S�M2H +�m@
iBQM2/ �;�BMbi i?2 i2M/2M+v iQ `2bQ`i iQ 2M7Q`+2@
K2Mi i�bFb BM i?2 ;�K#Bi Q7 � lL T2�+2F22TBM;
QT2`�iBQMX Ai bT2+B}2/ � MmK#2` Q7 BKTQ`i�Mi T`2@
`2[mBbBi2b iQ #2 i�F2M BMiQ +QMbB/2`�iBQM BM �p�BH@
BM; bm+? � TQbbB#BHBiv, RX ǵ�Mv bm+? K�M/�i2 i�bF
b?QmH/ #2 � iBK2@HBKBi2/- 2t+2TiBQM�H K2�bm`2Ƕc kX
Bi b?QmH/ #2 ǵ+QM/m+i2/ BM bmTTQ`i Q7 � +H2�` �M/
�+?B2p�#H2 TQHBiB+�H 2M/ bi�i2Ƕ- �M/ jX ǵBM 7mHH `2@
bT2+i Q7 BMi2`M�iBQM�H ?mK�MBi�`B�M H�rǶ UlL:�
�M/ lLa* kyR8- T�`�X RRNVX �b bi�i2/ BM T`2pBQmb
/Q+mK2Mib- i?2 _2TQ`i mM/2`HBM2b bm+? QT2`�iBQMb
K�v K�F2 i?2 lL 7Q`+2b- �M/ i?2 KBbbBQM �b �
r?QH2- � T�`iv iQ i?2 +QM~B+iX Ai �HbQ TQBMib iQ
i?2 M2;�iBp2 /QrMbB/2 7Q` i?2 ?mK�MBi�`B�M- �M/
Qi?2` +QMb2[m2M+2b i?�i BMp�`B�#Hv ~Qr 7`QK i?2
bmbi�BM2/ mb2 Q7 7Q`+2X h?2 S�M2H bmTTQ`ib i?2
pB2r Q7 ?mK�MBi�`B�M BMi2`HQ+miQ`b QM i?2 M22/ iQ
K�BMi�BM � +H2�` /BbiBM+iBQM #2ir22M T2�+2F22T@
BM; QT2`�iBQMb rBi? 2M7Q`+2K2Mi K�M/�i2b- �M/
?mK�MBi�`B�M �+iQ`b �M/ Q#D2+iBp2bX

j 1K2`;BM; h`2M/b
h?2 +?�HH2M;2 TQb2/ #v i?2 [m2biBQM Bb BM+`2�b@
BM;Hv `2H2p�Mi- #2�`BM; BM KBM/ i?�i i?2 lL ?�b
#22M BM+`2�bBM;Hv +�HH2/ mTQM iQ BMi2`p2M2 �M/
K2/B�i2 +QM~B+ibX Ai Bb 2M;�;2/ BM jN KBbbBQMb

NX aBKBH�`Hv- BM kyRk i?2 lLa:Ƕb `2TQ`i QM T2�+2F22TBM;
`27Q`K �`;m2/ i?�i +QMi`�`v iQ 2M7Q`+2K2Mi �+iBpBiv- ǵ`2bT2+i
7Q` i?2 #�bB+ T`BM+BTH2b Q7 T2�+2F22TBM;- bm+? �b i?2 +QMb2Mi
Q7 i?2 T�`iB2b- BKT�`iB�HBiv �M/ i?2 MQM@mb2 Q7 7Q`+2 2t+2Ti BM
b2H7@/272M+2 �M/ BM i?2 /272M+2 Q7 � K�M/�i2 �mi?Q`Bx2/ #v i?2
a2+m`Biv *QmM+BHǶ U:� kyRk- k8VX

�+`Qbb i?2 ;HQ#2- rBi? Rk3-yyy +BpBHB�M �M/ mMB@
7Q`K2/ T2`bQMM2HX AM i?2 +QMi2ti Q7 i?2b2 /2@
K�M/b- i?2 lL Bb `2[mB`2/ iQ Dm;;H2 b2p2`�H
b?Q`i+QKBM;b BM `2bTQM/BM; iQ M2r 2K2`;2M+B2b,
/rBM/HBM; `2bQm`+2b- i?2 /BKBMBb?BM; rBHHBM;M2bb
Q7 K2K#2` bi�i2b iQ +QMi`B#mi2- �M/ 2p2` KQ`2
BMb2+m`2 2MpB`QMK2Mib �M/ BMi`�+i�#H2 +QM~B+ibX
AM i?2 }`bi irQ /2+�/2b Q7 i?Bb +2Mim`v r2 ?�p2
MQiB+2/ � MmK#2` Q7 i`2M/b `2;�`/BM; T2�+2 QT@
2`�iBQMb rBi? �M 2M7Q`+2K2Mi #2M/X PM2 Q7 i?2
KQbi bB;MB}+�Mi Bb i?2 �iiBim/2 Q7 i?2 /2p2HQT2/-
q2bi2`M +QMi`B#miQ`bX _2;�`/BM; i?2 mb2 Q7 7Q`+2-
bi�i2b ?�p2 �+im�HHv b?QrM � /m�H �iiBim/2X PM
i?2 QM2 ?�M/- i?2v BMbBbi i?�i i?2 K�M/�i2 Q7
lL QT2`�iBQMb b?QmH/ T`QpB/2 7Q` i?2 mb2 Q7
7Q`+2 BM b2H7@/272M+2- bQ �b iQ 2M�#H2 i`QQTb iQ
/272M/ i?2Kb2Hp2bX PM i?2 Qi?2` ?�M/- i?2v �`2
`2Hm+i�Mi iQ �HHQr T2�+2F22TBM; QT2`�iBQMb iQ mb2
i?�i +�T�+Biv �M/ 2M;�;2 BM 2M7Q`+2K2Mi �+iBpB@
iB2b Uh�`/v kyyd- eyVX h?2 `2Hm+i�M+2 iQ �mi?Q@
`Bx2 2M7Q`+2K2Mi KBbbBQMb HB2b BM i?2 7�+i i?�i-
#2+�mb2 Q7 i?2B` KQ`2 7Q`+27mH M�im`2 �M/ i?2
TQi2MiB�H 7Q` +QM7`QMiBM; ǵbTQBH2`bǶ- i?2`2 Bb ;`2�i2`
HBF2HB?QQ/ Q7 i?2`2 #2BM; +�bm�HiB2bX �ii�+Fb QM
lL i`QQTb �M/ TQHB+2 ?�p2 M2;�iBp2Hv �z2+i2/
i?2 rBHHBM;M2bb Q7 i`QQT +QMi`B#miBM; +QmMi`B2b
iQ /2THQv iQ lL KBbbBQMb UE�`Hb`m/ kyR8- 9NVX
6m`i?2`KQ`2- BM i?2 +�b2 Q7 KQ`2 BKTQ`i�Mi bi�i2b-
i?2 72�` Bb i?�i i?2 Q`;�MBx�iBQM K�v mbm`T i?2B`
KQMQTQHv QM i?2 mb2 Q7 7Q`+2X AM �HH +�b2b- �M/-
2bT2+B�HHv bBM+2 i?2 7�BHm`2b Q7 T2�+2 QT2`�iBQMb
BM i?2 RNNyb- i?2`2 Bb � /BKBMBb?BM; TQHBiB+�H rBHH
7Q` `Q#mbi BMi2`p2MiBQM #v K2K#2` bi�i2b �M/
lLa* K2K#2`bX h?2 KQbi TQr2`7mH lL bi�i2b
?�p2 b?B7i2/ i?2B` `2bQm`+2b �r�v 7`QK lL QT@
2`�iBQMb- r?B+? ?�b +`2�i2/ `2bQm`+2 +QMbi`�BMib
i?�i ?�Kbi`mM; +m``2Mi lL T2�+2F22TBM; KBb@
bBQMbX q2bi2`M bi�i2b ?�p2 +QMi`B#mi2/ T2`bQMM2H
iQ bQ@+�HH2/ ǵ?v#`B/ KBbbBQMbǶ- i?�i Bb- KBbbBQMb
i?�i rQ`F BM bi2T rBi? lL 7Q`+2b Q` i`QQTb 7`QK
Qi?2` BMi2`M�iBQM�H Q`;�MBx�iBQMbX h?�i r�b i?2
+�b2 Q7 "�HF�M QT2`�iBQMb- bm+? �b i?2 L�hP@
H2/ ai�#BHBb�iBQM 6Q`+2 Ua6P_V BM "QbMB� URNNeV-
�M/ i?2 EQbQpQ 6Q`+2 UE6P_V- r?B+? bmTTQ`i2/
i?2 lL JBbbBQM BM EQbQpQ UlLJAEVX AM i?Qb2
+�b2b- i?2 q2bi2`M i`QQT +QMi`B#miBQM HB2b Qmi@
bB/2 i?2 +QKK�M/ �M/ +QMi`QH bi`m+im`2b Q7 i?2
lMBi2/ L�iBQMb U"2HH�Kv �M/ qBHHB�Kb kyyN- 99VX
� T�`�HH2H �M/ `2H�i2/ i`2M/ Bb i?2 `QH2 TH�v2/ #v
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i?2 lLǶb KQ`2 TQr2`7mH K2K#2` bi�i2b �bbBbiBM;
lL QT2`�iBQMb 7�+BM; � i?`2�i iQ i?2 K�M/�i2 Q`
� bm//2M /2i2`BQ`�iBQM BM i?2 b2+m`Biv 2MpB`QM@
K2MiX h?Bb Bb r?�i "2HH�Kv �M/ qBHHB�Kb ?�p2
+�HH2/ ǵ}`2@};?iBM;Ƕ QT2`�iBQMb, /2THQvK2Mib iQ
+QM/m+i HBKBi2/ 2M7Q`+2K2Mi �+iBpBiB2b �HQM;bB/2
QM@;QBM; lL QT2`�iBQMb U"2HH�Kv kyyN- 93VX q2bi@
2`M ǵ}`2@};?iBM;Ƕ QT2`�iBQMb BM+Hm/2 i?2 "`BiBb?
KBHBi�`v 2M;�;2K2Mi BM aB2``� G2QM2 BM kyyy-
i?2 6`2M+?@H2/ PT2`�iBQM hm`[mQBb2 BM bmTTQ`i Q7
lL�JA_ BM _r�M/� URNN9V- i?2 kyyj 6`2M+?@H2/
AMi2`BK 1K2`;2M+v JmHiBM�iBQM�H 6Q`+2 UA1J6
Ĝ �`i2KBbV BM i?2 .2KQ+`�iB+ _2Tm#HB+ Q7 i?2
*QM;Q U._*V- �M/ i?2 kyRj 6`2M+? PT2`�iBQM
a2`p�H- BM r?B+? bT2+B�H 7Q`+2b i�`;2i2/ �`K2/
;`QmTb BM LQ`i?2`M J�HB US2`BiQ kyR8- 3@Nc E�`H@
b`m/ kyR8- 9dVX AM `2+2Mi v2�`b- K�Mv bm#@a�?�`�M
+QM~B+i xQM2b BM T�`iB+mH�` ?�p2 rBiM2bb2/ i?2
brB7i /2THQvK2Mi Q7 q2bi2`M [mB+F@`2�+iBQM 7Q`+2b
rBi?BM i?2 +QMi2ti Q7 #`Q�/2` lL QT2`�iBQMbX AM
i?Qb2 +�b2b- +QMi`B#miBQMb ǵi2M/ iQ #2 `2H�iBp2Hv
bK�HH U+QMbBbiBM;- �i KQbi- Q7 � 72r i?Qmb�M/
bQH/B2`bV- /2THQv2/ 7Q` QMHv � b?Q`i T2`BQ/ Q7
iBK2 �M/ +QM}M2/ iQ HBKBi2/ ;2Q;`�T?B+�H �`2�bǶ
U"2HH�Kv �M/ qBHHB�Kb kyyN- 8yVX h?Bb QTiBQM Bb
KQ`2 T�H�i�#H2 iQ q2bi2`M TQr2`b- r?B+? T`BpBH2;2
b?Q`i2`@i2`K 2M;�;2K2Mib- `�i?2` i?�M i?2 /`�rM@
Qmi �M/ +QbiHv /2THQvK2Mib- bm+? �b i?2 QM2 BM
�7;?�MBbi�MX � b2+QM/ i`2M/- � /Q+i`BM�H +?�M;2
BM lL T2�+2F22TBM;- Bb i?�i i?2 mb2 Q7 7Q`+2 Bb
HBMF2/ iQ bi�#BHBx�iBQM QT2`�iBQMbX �b ?�b #22M
K2MiBQM2/ �#Qp2- +BpBHB�M T`Qi2+iBQM ?�b #2+QK2 �
?�HHK�`F Q7 i?2 M2r ;2M2`�iBQM Q7 KBbbBQMb- #mi Bi
Bb i?2 bi�#BHBx�iBQM HQ;B+ i?�i mM/2`HB2b i?2 �TTHB@
+�iBQM Q7 7Q`+2X q?�i bi�#BHBx�iBQM QT2`�iBQMb ?�p2
BM +QKKQM Bb- i?�i i?2v QT2`�i2 BM i?2 KB/bi Q7 QM@
;QBM; +QM~B+ib- �M/- i?2v rQ`F iQ #QHbi2` i?2 �m@
i?Q`Biv Q7 +BpBH �mi?Q`BiB2bX h?2B` K�M/�i2b i�bFb
i?2K iQ +QMi`B#mi2 iQ bmTTQ`i i?2 ;Qp2`MK2Mi
�M/ iQ #mBH/ i?2 ?Qbi M�iBQMbǶ +�T�+Biv iQ #QHbi2`
bi�i2 �mi?Q`Biv- r?B+?- �+im�HHv K2�Mb `2biQ`BM;
�M/ K�BMi�BMBM; Q`/2` BM � ;Bp2M bBim�iBQM �;�BMbi
i?2 KQp2b Q7 B/2MiB}2/ �;;`2bbQ`bX h?mb- i?2v
�`2 i�bF2/ iQ mM/2`i�F2 `Q#mbi QT2`�iBQMb �;�BMbi
bT2+B}+ bTQBH2`b U>mMi kyRd- RRkVX *QMi`�`v iQ
i?2 Q`B;BM�H bTB`Bi Q7 T2�+2F22TBM;- i?2 7Q+mb Q7
r?B+? Bb QM +QM~B+i `2bQHmiBQMc BM bi�#BHBx�iBQM
i?2 Q#D2+iBp2 Bb HBKBi2/ iQ +QM~B+i K�M�;2K2Mi Q`
+QMi�BMK2Mi U/2 *QMBM; kyR8VX h?2 7Q+mb QM i�+F@

HBM; bTQBH2`b- r?B+? BM?B#Bi i?2 2ti2MbBQM Q7 bi�i2
�mi?Q`Biv- BM7Q`K2/ i?2 `2+QM};m`2K2Mi Q7 i?2
KBbbBQM BM i?2 .2KQ+`�iB+ _2Tm#HB+ Q7 i?2 *QM;Q
UlL P`;�MBx�iBQM ai�#BHBx�iBQM JBbbBQM BM i?2
.2KQ+`�iB+ _2Tm#HB+ Q7 i?2 *QM;Q @ JPLla*PV
�M/- KQ`2 `2+2MiHv- �mi?Q`Bx2/ QT2`�iBQMb BM J�HB
UJALlaJ�V- �M/ BM i?2 *2Mi`�H �7`B+�M _2Tm#@
HB+ UlL JmHiB/BK2MbBQM�H AMi2;`�i2/ ai�#BHBb�iBQM
JBbbBQM BM i?2 *2Mi`�H �7`B+�M _2Tm#HB+ @ JA@
Lla*�V U>mMi- RRkVX �M 2t�KTH2 Q7 i?2b2 M2r-
i�`;2i2/- Qz2MbBp2 QT2`�iBQMb r�b i?2 H�mM+?BM;
BM J�`+? kyRj Q7 i?2 AMi2`p2MiBQM "`B;�/2 UlL
6Q`+2 AMi2`p2MiBQM "`B;�/2 @ 6A"V- rBi?BM i?2
2tBbiBM; JPLla*PX h?2 #`B;�/2 r�b �MMQmM+2/
�b i?2 }`bi@2p2` lMBi2/ L�iBQMb ǵQz2MbBp2Ƕ +QK#�i
7Q`+2 BMi2M/2/ iQ M2mi`�HBx2 �M/ /Bb�`K i?2 `2#2H
;`QmTb U>mMi kyRd- RRk@RRjc E�`Hb`m/ kyR8- 98VX
PTTQM2Mib +QKTH�BM2/ i?�i i?2 6A" 2M/�M;2`2/
Qi?2` lL KBHBi�`v 7Q`+2b BM i?2 ._* i?�i QT2`@
�i2/ mM/2` � i`�/BiBQM�H T2�+2F22TBM; K�M/�i2-
�M/ r?B+? r2`2 MQi T`2T�`2/ 7Q` +QK#�iX *`BiB+b
�`;m2/ i?�i i?2 6A" K�/2 i?2 lMBi2/ L�iBQMb
� T�`iv iQ i?2 +QM~B+i- pBQH�iBM; i?2 +Q`2 T2�+2@
F22TBM; T`BM+BTH2b Q7 BKT�`iB�HBiv �M/ MQM@mb2 Q7
7Q`+2X Ai mM/2`KBM2/ i?2 H2;�H T`Qi2+iBQM �zQ`/2/
#v T2�+2F22T2`b #�b2/ QM i?2B` M2mi`�HBivX h?2
lL �+i2/ BM � +H2�`Hv T�`iB�H r�v- #v bB/BM; rBi?
QM2 Q7 i?2 �`K2/ ;`QmTb U�H#2Bi i?2 �`K2/ 7Q`+2b
Q7 �M 2H2+i2/ ;Qp2`MK2MiV- �M/ #v B/2MiB7vBM;
Qi?2` ;`QmTb @ T`BK�`BHv i?2 `2#2H KBHBi�`v ;`QmT
Jkjf*QM;QH2b2 _2pQHmiBQM�`v �`Kv @- �b bTQBH@
2`b iQ #2 ǵM2mi`�HBx2/Ƕ KBHBi�`BHvX >mK�MBi�`B�M
;`QmTb pQB+2/ +QM+2`Mb i?�i i?2 6A"Ƕb +QK#�i�Mi
bi�imb rQmH/ im`M +BpBHB�M �M/ ?mK�MBi�`B�M +QK@
TQM2Mib Q7 i?2 lL BMiQ TQi2MiB�H i�`;2ib UE�`Hb`m/
kyR8- 98VX �MQi?2` Bbbm2 i?�i Bb rQ`i? +QMbB/2`BM;
BM i?2 T`2b2Mi +QMi2ti- Bb i?2 7�+i i?�i lL QT@
2`�iBQMb Ĝ �b ?B;?HB;?i2/ BM i?2 >ASSP _2TQ`i
Ĝ �`2 `2[mB`2/ iQ QT2`�i2 BM 2MpB`QMK2Mib r?2`2
i?2`2 �`2 pBQH2Mi 2ti`2KBbi 7Q`+2b �M/ i2``Q`Bbi
;`QmTb- bm+? �b �H@Z�2/� BM i?2 AbH�KB+ J�;?`2#-
�M/ �Mb�` �H@.BM2 BM J�HBX a2p2M KBbbBQMb +m`@
`2MiHv /2THQv2/ UASA kyRe- kV QT2`�i2 BM +QmMi`B2b
r?2`2 �H@Z�2/� �M/ .�2b? Ui?2 bQ@+�HH2/ AbH�KB+
ai�i2V �`2 �M BM+mK#2Mi i?`2�i iQ i?2 KBbbBQMbX
AMi2`p2MiBQMb BM �bvKK2i`B+ 2MpB`QMK2Mib r2`2
7Q`2b?�/Qr2/ #v i?2 lL �bbBbi�M+2 JBbbBQM BM
�7;?�MBbi�M UlL�J�V- �HQM;bB/2 i?2 L�hP@
H2/ b2+m`Biv KBbbBQM- AMi2`M�iBQM�H a2+m`Biv �bbBb@
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i�M+2 6Q`+2 UAa�6V US2`BiQ kyR8- dVX h?Bb TQBMib
iQ i?2 M22/ iQ 2[mBT bQH/B2`b rBi? KQ`2 bQT?Bb@
iB+�i2/ K2�Mb- bm+? �b mbBM; � +QK#BM�iBQM Q7
?mK�M �M/ bB;M�H BMi2HHB;2M+2 bQm`+2b bm+? �b
/`QM2b- �M/ BM+Hm/BM; aT2+B�H 6Q`+2b iQ bmTTQ`i
KQ`2 +QMp2MiBQM�H 7Q`+2b UE�`Hb`m/ kyR8- 9NVX
JQ`2 r�`@T`QM2 lL QT2`�iBQMb �`2 � `2bmHi Q7 i?2
+QmMi2`BMbm`;2M+v H2bbQMb /`�rM 7`QK lXaX �M/
+Q�HBiBQM 2zQ`ib BM �7;?�MBbi�M �M/ A`�[X

9 *QM+HmbBQM
h?2 KQp2 iQr�`/b T2�+2 2M7Q`+2K2Mi ?�b #22M
+QM7Q`K2/ �b � i`2M/ BM lL T2�+2 QT2`�iBQMb 2p2`
bBM+2 i?2 2M/ Q7 i?2 *QH/ q�`- �M/- 2bT2+B�HHv-
BM i?2 M2r +2Mim`vX lL SEP ?�p2 T`Qp2M iQ #2
� ~2tB#H2 �M/ �/�Ti�#H2 iQQH i?�i ?�b 2pQHp2/
Qp2` iBK2 iQ `2bTQM/ iQ 2pQHpBM; +?�HH2M;2bX h?2
mM/2`bi�M/BM; Q7 i?2 mb2 Q7 7Q`+2 ?�b 2pQHp2/ Qp2`
iBK2- �b r2HH �b Bib /2;`22 �M/ H2p2HX �i iBK2b-
T2�+2F22TBM; �M/ T2�+2@2M7Q`+2K2Mi r2`2 b22M �b
�/D�+2Mi TQBMib QM � +QMiBMmmK- �M/ MQi �b �Hi2`@
M�iBp2 i2+?MB[m2bX �i T`2b2Mi- Qz2MbBp2 QT2`�iBQMb
�`2 QM i?2 p2`;2 Q7 `�BbBM; i?2 mb2 Q7 7Q`+2 iQ
� bi`�i2;B+fQT2`�iBQM�H H2p2H- BMbi2�/ Q7 i?2 KQ`2
mM#B�b2/ i�+iB+�H H2p2H iQ /272M/ i?2 KBbbBQM �M/
K�M�;2 bTQBH2`bX � KQ`2 `Q#mbi TQbim`2 Bb i?2
`2bTQMb2 iQ i?2 M2r mMbi�#H2 b2+m`Biv 2MpB`QM@
K2Mi- TmM+im�i2/ #v B``2;mH�` �+iQ`b �M/ �bvK@
K2i`B+ i?`2�ibX *m``2MiHv- i?2 lL Bb /2THQv2/ iQ �
`�M;2 Q7 2MpB`QMK2Mib r?2`2 Bi +QM/m+ib KBHBi�`v
+QmMi2`i2``Q`BbK QT2`�iBQMb- �b BM �7;?�MBbi�M-
A`�[- GB#v�- J�HB- �M/ aQK�HB�X h?2`2 `2K�BMb i?2
H�`;2` +?�HH2M;2 Q7 i?2 mHiBK�i2 Tm`TQb2 Q7 i?2 mb2
Q7 7Q`+2- i?�i Bb- i?2 �TT`QT`B�i2 H2p2H r?B+? b2`p2b
i?2 KBbbBQMǶb Tm`TQb2b- rBi?Qmi mM/2`KBMBM; i?2
lLǶb T2�+2F22TBM; `2Tmi�iBQM �b � M2mi`�H �`#Bi2`X
h?2`2 Bb � T`2/B+�K2Mi Q7 T2�+2F22TBM; bQH/B2`b,
iQ mb2 7Q`+2- Q` i?2 7�BHm`2 iQ mb2 7Q`+2 r?2M
�+iBQM Bb `2[mB`2/- r?B+? BKT�+i i?2 +QM}/2M+2
Q7 i?2 HQ+�H +BpBHB�M TQTmH�iBQM �M/ i?2 BMi2`M�@
iBQM�H +QKKmMBivX h?2 /BH2KK� Bb }M/BM; i?2
`B;?i #�H�M+2 BM �TTHvBM; 7Q`+2- rBi?Qmi +`BTTHBM;
i?2 +QMbiBimiBp2 T`BM+BTH2b Q7 i?2 BMbiBimiBQM Q7
T2�+2F22TBM; BM ;2M2`�HX

_272`2M+2b
(R) �MM�M- EQ} �X RNN3X ǳ*?�HH2M;2b Q7 i?2 L2r S2�+2F22T@

BM;XǴ AM S2�+2K�FBM; �M/ S2�+2F222TBM; 7Q` i?2 L2r *2Mim`-

2/Bi2/ #v PH�`� �X PimMMm 2 JB+?�2H qX .QvH2- ReN@3dX
G�M?�K- J., _QrK�M GBiiH2}2H/ Sm#HB+�iBQMbX

(k) �MM�M- EQ}X RNNjX ǳlL S2�+2F22TBM; PT2`�iBQMb �M/ *Q@
QT2`�iBQM rBi? L�hPXǴ L�hP _2pB2r 9dU8VX

(j) "2HH�Kv- �H2t CX �M/ S�mH .X qBHHB�KbX kyyNX ǳh?2 q2bi
�M/ *QMi2KTQ`�`v S2�+2 PT2`�iBQMbXǴ CQm`M�H Q7 S2�+2
_2b2�`+? 9eUjNVX

(9) "2`/�H- J�ib �M/ .�pB/ >X l+FQX kyR8X ǳh?2 lb2 Q7 6Q`+2
BM lL S2�+2F22TBM; PT2`�iBQMbXǴ h?2 _laA CQm`M�H ReyURV,
e@RkX

(8) "B2`K�MM- qQH7;�M; �M/ J�`iBM o�/b2iX RNN3X ǳa2iiBM; i?2
a+2M2XǴ AM lL S2�+2F22TBM; BM h`Qm#H2, G2bbQMb G2�`M2/
7`QK i?2 6Q`K2` um;QbH�pB�- 2/Bi2/ #v qQH7;�M; "B2`K�MM
�M/ J�`iBM o�/b2iX �H/2`b?Qi, �b?;�i2X

(e) :�fa*- kyR8X *QKT`2?2MbBp2 _2pB2r Q7 i?2 q?QH2 Zm2b@
iBQM Q7 S2�+2F22TBM; PT2`�iBQMb BM �HH h?2B` �bT2+ib-
�fdyfN8@afkyR8f99e- Rd CmM2X

(d) >2iiM2- "Dƺ`M �M/ 6`2/`BF aƺ/2`#�mKX kyyeX ǳh?2 lL �M/
_2;BQM�H P`;�MBx�iBQMb BM :HQ#�H a2+m`Biv, *QKT2iBM; Q`
*QKTH2K2Mi�`v GQ;B+b\Ǵ :HQ#�H :Qp2`M�M+2 RkUjV, kkNX

(3) AMi2`M�iBQM�H S2�+2 AMbiBimi2X kyReX lL S2�+2 PT2`�iBQMb
BM oBQH2Mi �M/ �bvKK2i`B+ h?`2�i 1MpB`QMK2Mib- J�`+?X

(N) AMi2`M�iBQM�H S2�+2 �+�/2KvX RN39X S2�+2F22T2`�b >�M/@
#QQFX L2r uQ`F, AS� 2 S2`;�KQM S`2bbX

(Ry) E�`Hb`m/- CQ?MX kyR8X ǳh?2 lL �i q�`, 1t�KBMBM; i?2
*QMb2[m2M+2b Q7 S2�+2@1M7Q`+2K2Mi J�M/�i2b 7Q` i?2 lL
S2�+2F22TBM; PT2`�iBQMb BM i?2 *�_- i?2 ._* �M/ J�HBXǴ
h?B`/ qQ`H/ Zm�`i2`Hv jeURV, 9y@89X

(RR) C�FQ#b2M- S2i2` oB;;QX kyyyX ǳh?2 1K2`;BM; *QMb2Mbmb
QM :`2v �`2� S2�+2 PT2`�iBQMb .Q+i`BM2, qBHH Ai G�bi �M/
1M?�M+2 PT2`�iBQM�H 1z2+iBp2M2bb\Ǵ AMi2`M�iBQM�H S2�+2@
F22TBM; dUjV, j3@9dX

(Rk) J�H�M- J�`FX RNNeX ��am`p2vBM; h?2 JB//H2 :`QmM/,
*QM+2Tim�H Abbm2b �M/ S2�+2@E22TBM; BM aQmi?2`M �7`B+�XǴ
P++�bBQM�H S�T2` LQ k @ J�`+? U�p�BH�#H2 �i ?iiTb,ff
QH/bBi2XBbb�7`B+�XQ`;f`2;BQMbfbQmi?\T�;24RNeVX

(Rj) J�+FBMH�v- CQ?M �M/ C�`�i *?QT`�X RNNjX ǳ� .`�7i *QM@
+2Ti Q7 a2+QM/ :2M2`�iBQM JmHiBM�iBQM�H PT2`�iBQMbǴX AM
S`QpB/2M+2- _A- 2/Bi2/ #v h?QK�b CX q�ibQM C`X AMbiBimi2
7Q` AMi2`M�iBQM�H aim/B2bX

(R9) J�HQM2- .�pB/X kyy9X ǳ*QM+HmbBQMǴX AM h?2 lL a2+m`Biv
*QmM+BH, 6`QK i?2 *QH/ q�` iQ i?2 kRbi *2Mim`v- 2/Bi2/
#v .�pB/ J�HQM2- eRd@e9NX "QmH/2`- *P, GvMM2 _B2MM2`
Sm#HBb?2`bX

(R8) S2`BiQ- _Q#2`i JX kyR8X ǳlL S2�+2F22TBM; BM i?2 a�?2H
Ĝ Pp2`+QKBM; L2r *?�HH2M;2bǴX laAS- aT2+B�H _2TQ`i je8-
J�`+?X

(Re) SB++QHBMQ- :BmHB� �M/ CQ?M E�`Hb`m/X kyRRX ǳqBi?2`BM;
+QMb2Mi- #mi Kmim�H /2T2M/2M+v, lL T2�+2 QT2`�iBQMb
�M/ �7`B+�M �bb2`iBp2M2bbXǴ *QM~B+i- a2+m`Biv .2p2HQTK2Mi
RRU9V, 99d@9dRX

(Rd) SBMiQ- J�`B� /Q *ûmX kyy3X �b L�ÏǤ2b lMB/�b 2 �
K�Mmi2MÏ½Q /� T�xX *QBK#`�, �HK2/BM�X

(R3) SBMiQ- J�`B� /Q *ûmX kyReX ǳ*QMb2[m2M+2b Q7 h?B`/@
:2M2`�iBQM S2�+2F22TBM; 7Q` i?2 lMBi2/ L�iBQMbXǴ AM AH
TQ`iQ /2H /BbBM+�iQX a+`BiiB BM QMQ`2 /B J�`B� GmBb� J�M@
Bb+�H+Q- 2/Bi2/ #v 6X �MiQM2HHB 2i �HX JBH�M, 6`�M+Q �M;2HBX

(RN) _2TQ`i Q7 i?2 AM/2T2M/2Mi AM[mB`v BMiQ i?2 �+iBQMb Q7
i?2 lMBi2/ L�iBQMb /m`BM; i?2 RNN9 :2MQ+B/2 BM _r�M/�-
afRNNNfRk8d- .2+2K#2` R8- RNNNX

(ky) _Q#2`ib- �/�KX RNN9X ǳh?2 *`BbBb BM lL S2�+2F22TBM;XǴ
am`pBp�H jeUjV, NjĜRkyX

(kR) _Qb2- aB` JB+?�2HX RNN3X ǳJBHBi�`v �bT2+ib Q7 S2�+2F22T@
BM;XǴ AM lL S2�+2F22TBM; BM h`Qm#H2, G2bbQMb G2�`M2/ 7`QK
i?2 6Q`K2` um;QbH�pB�- 2/Bi2/ #v qQH7;�M; "B2`K�MM �M/
J�`iBM o�/b2i- R8j@RedX �H/2`b?Qi, �b?;�i2X



S1_aS1*hAo�a- CPl_L�G P6 SPGAhA*�G a*A1L*1- aS1*A�G Aaal1 kyRd ej

(kk) aHQ�M- C�K2bX kyR9X ǳh?2 1pQHmiBQM Q7 i?2 lb2 Q7 6Q`+2 BM
lL S2�+2F22TBM;XǴ CQm`M�H Q7 ai`�i2;B+ aim/B2b jdU8V, ed9@
dykX

(kj) h�`/v- h?B2``vX kyR9X ǳh?2 _2Hm+i�Mi S2�+2F22T2`, 6`�M+2
�M/ i?2 lb2 Q7 6Q`+2 BM S2�+2 PT2`�iBQMbǶXǴ CQm`M�H Q7
ai`�i2;B+ aim/B2b jdU8V, ddy@dNkX

(k9) h�`/v- h?B2``vX kyydX ǳh?2 lL �M/ i?2 lb2 Q7 6Q`+2, �
J�``B�;2 �;�BMbi L�im`2XǴ a2+m`Biv .B�HQ;m2 j3URV, 9N@dyX

(k8) h`�mM2`- 6HQ`B�MX kyRdX ǳh?2 1l pBb� bmbT2MbBQM K2+?�@
MBbKXǴ Abbm2 k Q7 i?2 1m`QT2�M lMBQM AMbiBimi2 7Q` a2+m`Biv
aim/B2b U1lAaaVX

(ke) lMBi2/ L�iBQMbX RNNkX ǳ�M �;2M/� 7Q` S2�+2, S`2p2M@
iBp2 .BTHQK�+v- S2�+2K�FBM; �M/ S2�+2@E22TBM;XǴ lL .Q+
�f9dfkdd@afk9RRR- CmM2 RdX

(kd) lMBi2/ L�iBQMbX kyyNX � L2r S�`iM2`b?BT �;2M/�, *?�`i@
BM; � L2r >Q`BxQM 7Q` lL S2�+2F22TBM;X L2r uQ`F, lL
.2T�`iK2Mi Q7 S2�+2F22TBM; PT2`�iBQMb �M/ .2T�`iK2Mi
Q7 6B2H/ amTTQ`iX

(k3) lMBi2/ L�iBQMbX kyy3X *�TbiQM2 .Q+i`BM2, lL .2T�`iK2Mi
Q7 S2�+2F22TBM; PT2`�iBQMb- S2�+2F22TBM; PT2`�iBQMb S`BM@
+BTH2b �M/ :mB/2HBM2bX L2r uQ`F, lMBi2/ L�iBQMb a2+`2@
i�`B�iX

(kN) lMBi2/ L�iBQMb- .2T�`iK2Mi Q7 S2�+2F22TBM;
PT2`�iBQMbf.2T�`iK2Mi Q7 6B2H/ amTTQ`iX kyR8X
ǳh?2 S`Qi2+iBQM Q7 *BpBHB�Mb BM lMBi2/ L�iBQMb
S2�+2F22TBM;-Ǵ _27X kyR8fyd �T`BH RX �p�BH�#H2 �i ?iiT,
ff+BpBHB�MT`Qi2+iBQMX`rfrT@+QMi2MifmTHQ�/bfkyR8fy8f
kyR8@yd@SQHB+v@QM@SQ*@BM@S2�+2F22TBM;@PT2`�iBQMbXT/7X

(jy) lMBi2/ L�iBQMbX RNN8X amTTH2K2Mi iQ �M �;2M/� 7Q` S2�+2,
SQbBiBQM S�T2` Q7 i?2 a2+`2i�`v@ :2M2`�H QM i?2 P++�bBQM Q7
i?2 6B7iB2i? �MMBp2`b�`v Q7 i?2 lMBi2/ L�iBQMb UlL /Q+X �f
8yfey@afRNN8fRV- C�Mm�`v jX

(jR) lMBi2/ L�iBQMb :2M2`�H �bb2K#Hv (lL:�)- _2TQ`i Q7 i?2
a2+`2i�`v@:2M2`�H Tm`bm�Mi iQ :2M2`�H �bb2K#Hv `2bQHmiBQM
8jfj8, h?2 7�HH Q7 a`2#`2MB+� U�f89f89NV- LQp2K#2` R8-
RNNNX

(jk) lMBi2/ L�iBQMb :2M2`�H �bb2K#HvX kyRkX _2TQ`i Q7 i?2
aT2+B�H *QKKBii22 QM S2�+2F22TBM; PT2`�iBQMb U�feefRNV-
bm#bi�MiBp2 b2bbBQM UL2r uQ`F- 62#`m�`v kR @ J�`+? Re �M/
a2Ti2K#2` RRX

(jj) lL.SEPX kyy3X lMBi2/ L�iBQMb S2�+2F22TBM; PT2`�@
iBQMb, S`BM+BTH2b �M/ :mB/2HBM2b U*�TbiQM2 .Q+i`BM2V- C�M@
m�`vX

(j9) lMBi2/ L�iBQMbX kyyyX _2TQ`i Q7 i?2 S�M2H QM lMBi2/
L�iBQMb S2�+2 PT2`�iBQMbX L2r uQ`F, lMBi2/ L�iBQMbX

(j8) lMBi2/ L�iBQMbX kyyyX _2TQ`i Q7 i?2 S�M2H QM lMBi2/
L�iBQMb S2�+2 PT2`�iBQMbX L2r uQ`F, lMBi2/ L�iBQMbX

(je) lL a2+m`Biv *QmM+BH (lL:�)f lL:2M2`�H �bb2K#HvX
kyR8X h?2 6mim`2 Q7 lMBi2/ L�iBQMb S2�+2 PT2`�iBQMb,
AKTH2K2Mi�iBQM Q7 i?2 _2+QKK2M/�iBQMb Q7 i?2 >B;?@G2p2H
AM/2T2M/2Mi S�M2H QM S2�+2 PT2`�iBQMb- _2TQ`i Q7 i?2
a2+`2i�`v@:2M2`�HX �fdyfj8d@afkyR8fe3k- a2Ti2K#2` kX

(jd) lL a2+m`Biv *QmM+BHX kyyyX a2+m`Biv *QmM+BH `2bQHmiBQM
RkNeX af_1afRkNeX �T`BH RNX

(j3) lL a2+m`Biv *QmM+BHX kyyeX a2+m`Biv *QmM+BH `2bQHmiBQM
Red9 Q7 kyyeX af_1afRed9 UkyyeVX �T`BH k3X

(jN) lL a2+m`Biv *QmM+BHX kyydX a2+m`Biv *QmM+BH `2bQHmiBQM
RdeNX af_1afRdeN UkyydVX CmHv jRX

(9y) lMBi2/ L�iBQMb a2+m`Biv *QmM+BHX kyyyX a2+m`Biv *QmM+BH
`2bQHmiBQM RkNe- af_1afRkNe UkyyyVX �T`BH RNX

(9R) lMBi2/ L�iBQMbX kyy9X � JQ`2 a2+m`2 qQ`H/, Pm` a?�`2/
_2bTQMbB#BHBivX _2TQ`i Q7 i?2 a2+`2i�`v@:2M2`�H�b >B;?@
H2p2H S�M2H QM h?`2�ib- *?�HH2M;2b- �M/ *?�M;2 U?iiT,
ffrrrXmMXQ`;fb2+m`2rQ`H/fV

(9k) l`[m?�`i- aB` "`B�MX RNNRX ǳq?Q *�M aiQT *BpBH q�`b\Ǵ
h?2 L2r uQ`F hBK2b- .2+2K#2` kNX

(9j) oB�M�- oőiQ` _Q/`B;m2b oB�M�X kyykX a2;m`�MÏ� +QH2+iBp�,
� PLl 2 �b QT2`�ÏǤ2b /2 �TQBQ ¨ T�xX GBb#QM, A.Lf1/BÏǤ2b
*QbKQbX

(99) q2Bbb- h?QK�bX RNN8X ǳPp2`+QKBM; i?2 aQK�HB� avM/`QK2
� ǵPT2`�iBQM _2FBM/H2 >QT2Ƕ\Ǵ :HQ#�H :Qp2`M�M+2 RUkV, Rd9@
deX

J�`B� /Q *ûm SBMiQ �`2M� �bbQ+B�i2 S`Q@
72bbQ` rBi? �;;`2;�iBQM Q7 i?2 .2T�`iK2Mi
Q7 AMi2`M�iBQM�H _2H�iBQMb �M/ Sm#HB+ �/KBM@
Bbi`�iBQM Q7 lMBp2`bBiv Q7 JBM?QX _2b2�`+?2`
Q7 i?2 _2b2�`+? *2Mi2` BM SQHBiB+�H a+B2M+2
U*A*SVX >QH/b � S?X.X 7`QK i?2 *2Mi2` 7Q`
JB//H2 1�bi2`M �M/ AbH�KB+ aim/B2b- 6�+mHiv
Q7 aQ+B�H a+B2M+2b Q7 lMBp2`bBiv Q7 .m`?�K-
lEX >2` `2b2�`+? �`2�b �`2 7Q+mb2/ QM qQ`H/

�M/ JB//H2 1�bi aim/B2b �M/ AMi2`M�iBQM�H P`;�MBx�iBQMb- BM+Hm/@
BM; � lL �M/ Qi?2` `2;BQM�H BMbiBimiBQMbX
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)RFXV DQG 6FRSH

S2`bT2+iBp�b Bb �M QMHBM2 T22` `2pB2r2/ DQm`M�H Tm#HBb?2/ #v *A*S @ _2b2�`+? *2Mi2`
BM SQHBiB+�H a+B2M+2 UlMBp2`bBiv Q7 JBM?Q �M/ lMBp2`bBiv Q7 úpQ`�- SQ`im;�HVX h?2 DQm`@
M�H BMpBi2b bm#KBbbBQMb 7`QK 2bi�#HBb?2/ �+�/2KB+b �b r2HH �b 2�`Hv +�`22` `2b2�`+?2`b
r?Qb2 rQ`F K�v #`BM; mMTm#HBb?2/- BMMQp�iBp2 �M/ bB;MB}+�Mi i?2Q`2iB+�H- +QM+2Tim�H-
K2i?Q/QHQ;B+�H �M/ 2KTB`B+�H +QMi`B#miBQMb iQ i?2 }2H/b Q7 SQHBiB+�H a+B2M+2- AMi2`M�@
iBQM�H _2H�iBQMb �M/ Sm#HB+ �/KBMBbi`�iBQM �M/ SQHB+vX

3ROLF\ IRU QRQ�RULJLQDO DUWLFOHV

�b MQ`K- i?2 CQm`M�H /Q2b MQi �++2Ti 7Q` Tm#HB+�iBQM �b Q`B;BM�Hb- �`iB+H2b i?�i ?�p2 #22M
Tm#HBb?2/ 2Hb2r?2`2 BM H�M;m�;2b /Bz2`2Mi 7`QK i?�i Q7 bm#KBbbBQMX >Qr2p2`- �`iB+H2b
Tm#HBb?2/ 2Hb2r?2`2 U`2;�`/H2bb Q7 Q`B;BM�H H�M;m�;2V K�v #2 2t+2TiBQM�HHv +QMbB/2`2/
#v i?2 CQm`M�H- T`QpB/2/ i?�i i?2 �mi?Q`b bi�i2 +H2�`Hv BM i?2 bm#KBbbBQM 7Q`K i?�i i?2
�`iB+H2 Bb MQi �M Q`B;BM�H �M/ T`Qp2 iQ ?�p2 T2`KBbbBQM iQ `2T`Q/m+2 +QTv`B;?i K�i2`B�HX

6SHFLDO LVVXHV

CQm`M�H r2H+QK2b T`QTQb�Hb 7Q` aT2+B�H Abbm2bX S`QTQb�Hb 7Q` Q`;�MBbBM; bT2+B�H Bbbm2b
b?QmH/ #2 b2Mi /B`2+iHv iQ BM7Q!T2`bT2+iBp�bDQm`M�HX+QK

%RRN UHYLHZV

"QQF `2pB2rb K�v #2 bm#KBii2/ �i �Mv iBK2X h?2v K�v #2 mT iQ Ryyy rQ`/b- �M/
7QHHQr i?2 DQm`M�HǶb 2/BiQ`B�H bivH2X

info@perspectivasjournal.com
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� S2`bT2+iBp�b û mK� `2pBbi� +B2Miő}+� /2 `2pBb½Q �MƦMBK� TQ` T�`2b Tm#HB+�/� T2HQ
*A*S @ *2Mi`Q /2 AMp2biB;�Ï½Q 2K *BāM+B� SQHőiB+� UlMBp2`bB/�/2 /Q JBM?Q 2 lMB@
p2`bB/�/2 /2 úpQ`�- SQ`im;�HVX � _2pBbi� +QMpB/� ¨ bm#KBbb½Q /2 K�Mmb+`BiQb TQ`
�+�/ûKB+Qb D� 2bi�#2H2+B/Qb �bbBK +QK /2 BMp2biB;�/Q`2b 2K BMő+BQ /2 +�``2B`�- +mDQ Q
i`�#�H?Q i2M?� TQi2M+B�H T�`� i`�x2` +QMi`B#mBÏǤ2b i2Ʀ`B+�b- +QM+2im�Bb- K2iQ/QHƦ;B+�b
2 2KTő`B+�b M½Q Tm#HB+�/�b- BMQp�/Q`�b 2 bB;MB}+�iBp�b T�`� �b �`2�b /2 *BāM+B� SQHőiB+�-
_2H�ÏǤ2b AMi2`M�+BQM�Bb 2 �/KBMBbi`�Ï½Q 2 SQHőiB+�b Sȹ#HB+�bX

3ROtWLFD SDUD $UWLJRV QmR�RULJLQDLV

*QKQ û MQ`K�- � _2pBbi� M½Q �+2Bi� T�`� Tm#HB+�Ï½Q +QKQ Q`B;BM�Bb �`iB;Qb Tm#HB+�/Qb
2K Qmi`�b Tm#HB+�ÏǤ2b Qm 2K B/BQK�b /B72`2Mi2b /Qb /� bm#KBbb½Q Q`B;BM�HX LQ 2Mi�MiQ-
�`iB;Qb Tm#HB+�/Qb 2K Qmi`�b Tm#HB+�ÏǤ2b UBM/2T2M/2Mi2K2Mi2 /Q B/BQK� Q`B;BM�HV TQ/2@
`½Q b2` +QMbB/2`�/Qb 2t+2+BQM�HK2Mi2 T2H� S2`bT2+iBp�b- /2b/2 [m2 Qb �miQ`2b /2+H�`2K
+H�`�K2Mi2 MQ 7Q`KmH�`BQ /2 bm#KBbb½Q [m2 Q �`iB;Q M½Q û Q`B;BM�H 2 +QKT`Qp2K i2`
T2`KBbb½Q T�`� `2T`Q/mxB` K�i2`B�H T`Qi2;B/Q TQ` /B`2BiQb /2 �miQ`X

6SHFLDO LVVXHV

� 1[mBT� 1/BiQ`B�H /� S2`bT2+iBp�b 2bi� /BbTQMőp2H T�`� �+2Bi�` T`QTQbi�b T�`� aT2+B�H
Abbm2bX �b T`QTQbi�b T�`� � Q`;�MBx�Ï½Q /2 aT2+B�H Abbm2b /2p2`½Q b2` 2MpB�/�b T�`� Q
2M/2`2ÏQ 2K�BH BM7Q!T2`bT2+iBp�bDQm`M�HX+QKX

%RRN UHYLHZV

"QQF `2pB2rb TQ/2`½Q b2` bm#K2iB/�b � [m�H[m2` �Him`�X .2p2`½Q b2` +QKTQbi�b TQ` mK
K�tBKQ /2 RXyyy T�H�p`�b 2 2bi�` 2K +QM7Q`KB/�/2 +QK Q 2biBHQ 2/BiQ`B�H /� `2pBbi�X

info@perspectivasjournal.com


6XEPLVVLRQ 5HTXLUHPHQWV

*XLGHOLQHV IRU 6XEPLVVLRQV

�mi?Q`b Kmbi bm#KBi i?2B` K�Mmb+`BTib QMHBM2 �i S2`bT2+iBp�bǶ r2#T�;2X �HH K�Mmb@
+`BTib Kmbi #2 bm#KBii2/ BM SQ`im;m2b2 Q` BM 1M;HBb?- ?Qr2p2`- K�Mmb+`BTib bm#KBii2/
BM SQ`im;m2b2 Kmbi T`QpB/2 Bib �#bi`�+i BM 1M;HBb? �b r2HHX h?2 CQm`M�H /Q2b MQi T`QpB/2
i`�MbH�iBQM b2`pB+2b- #mi Bi K�v 2t+2TiBQM�HHv i`�MbH�i2 �#bi`�+ib �i �mi?Q`bǶ `2[m2biX

�HH �`iB+H2b Kmbi BM+Hm/2 �M �#bi`�+i MQi 2t+22/BM; k8y rQ`/b- 7QHHQr2/ #v � K�tB@
KmK Q7 }p2 F2vrQ`/bX �`iB+H2b +�M MQi 2t+22/ 3yyy rQ`/b BM H2M;i?- BM+Hm/BM; 7QQiMQi2b-
#B#HBQ;`�T?B+ `272`2M+2b- i�#H2b- ;`�T?B+b �M/ };m`2bX

"QQF `2pB2rb /Q MQi `2[mB`2 �M �#bi`�+i �M/ Kmbi MQi 2t+22/ Ryyy rQ`/b BM H2M;i?X
�HH K�Mmb+`BTib b?QmH/ #2 T`QpB/2/ BM 2/Bi�#H2 7Q`K�ib UMQi S.6V �M/ Kmbi #2 7`22

7`QK D�`;QM- #B�b2/ �M/ Qz2MbBp2 H�M;m�;2X �mi?Q`b �`2 `2bTQMbB#H2 7Q` 2Mbm`BM; i?�i
i?2B` K�Mmb+`BTib �`2 BM �++Q`/�M+2 iQ i?2 CQm`M�H bivH2X

.2i�BHb �#Qmi i?2 �mi?Q`UbV �M/fQ` �+�/2KB+fT`Q72bbBQM�H �{HB�iBQMb Kmbi #2 T`Q@
pB/2/ QMHv r?2`2 `2[m2bi2/ /m`BM; i?2 QM@HBM2 bm#KBbbBQM T`Q+2bb �b iQ 2Mbm`2 i?2
�MQMvKBiv Q7 i?2 bm#KBbbBQMX

5HYLVHG DUWLFOHV

q?2M bm#KBiiBM; `2pBb2/ �`iB+H2b- �mi?Q`b Kmbi bB;M�H /B`2+iHv BM i?2 i2ti �HH `2pBbBQMb
K�/2X �mi?Q`b K�v �HbQ b2M/ � }H2 rBi? � /B`2+i `2bTQMb2 iQ i?2 `2pB2r2`b +QKK2Mib-
rBi? MQ `272`2M+2 iQ +QMi�+ib- M�K2b Q` BMbiBimiBQM�H �{HB�iBQMbX h?Bb }H2 rBHH #2 b2Mi iQ
`2pB2r2`b- ?2M+2 i?2 BKTQ`i�M+2 Q7 F22TBM; �MQMvKBivX �Mbr2`b �M/ `2pBbBQMb b?QmH/
�Hr�vb #2 �b M2�i �M/ /2i�BH2/ �b TQbbB#H2 �b iQ �pQB/ �Mv KBbBMi2`T`2i�iBQMbX h?2
`2pBb2/ �`iB+H2b �M/ �Mv Qi?2` }H2b b?QmH/ #2 b2Mi iQ i?2 CQm`M�H mbBM; i?2 �mi?Q`Ƕb
HQ;BM �`2�- �M/ 7QHHQrBM; i?2 �`iB+H2bǶb B/2MiB}+�iBQM T`QpB/2/ #v i?2 CQm`M�HX

&RS\ULJKW 1RWLFH

�mi?Q`b Kmbi #2 bm`2 i?�i i?2v ?�p2 T2`KBbbBQM iQ `2T`Q/m+2 +QTv`B;?i K�i2`B�H- T`BQ`
iQ bm#KBiiBM; i?2B` �`iB+H2b iQ i?Bb CQm`M�HX �mi?Q`b Kmbi b2+m`2 T2`KBbbBQM B7 i?2v
?�p2 T2`KBbbBQM iQ `2T`Q/m+2 };m`2b- i�#H2b- Q` �Mv 2ti`�+i 7`QK i?2 i2ti Q7 �MQi?2`
bQm`+2X h?Bb �TTHB2b iQ /B`2+i `2T`Q/m+iBQM �b r2HH �b iQ �Mv /2`Bp�iBp2 `2T`Q/m+iBQMX

AM �bbB;MBM; +QTv`B;?i- �mi?Q`b `2i�BM i?2B` `B;?i iQ mb2 i?2B` QrM K�i2`B�H 2Hb2r?2`2-
T`QpB/2/ i?�i i?2 CQm`M�H Bb �+FMQrH2/;2/ �b i?2 Q`B;BM�H TH�+2 Q7 Tm#HB+�iBQM- �M/ i?2
1/BiQ`B�H h2�K Bb MQiB}2/ BM r`BiBM; BM �/p�M+2X

6m`i?2` BM7Q`K�iBQM QM +QTv`B;?i TQHB+v TH2�b2 pBbBi S2`bT2+iBp�bǶ r2#bBi2X



5HTXLVLWRV SDUD 6XEPLVVmR GH 0DQXVFULWRV

2ULHQWDo}HV SDUD 6XEPLVVmR GH 0DQXVFULWRV

Pb �miQ`2b /2p2K bm#K2i2` Qb b2mb K�Mmb+`BiQb QMHBM2 �i`�pûb /� T�;BM� /� S2`b@
T2+iBp�b 2K rrrXT2`bT2+iBp�bDQm`M�HX+QKX hQ/Qb Qb K�Mmb+`BiQb /2p2K b2` bm#K2iB/Qb
2K TQ`im;māb Qm 2K BM;Hāb- MQ 2Mi�MiQ- Qb K�Mmb+`BiQb bm#K2iB/Qb 2K TQ`im;māb /2p2K
i�K#ûK 7Q`M2+2` mK� i`�/mÏ½Q /Q `2bmKQ 2K 2K BM;HābX � _2pBbi� M½Q 7Q`M2+2 b2`pBÏQb
/2 i`�/mÏ½Q- K�b TQ/2`� 2t+2+BQM�HK2Mi2 i`�/mxB` `2bmKQb � T2/B/Q /Qb �miQ`2bX

hQ/Qb Qb �`iB;Qb /2p2K BM+HmB` mK `2bmKQ +QK MQ K�tBKQ k8y T�H�p`�b- b2;mB/Q /2
mK K�tBKQ /2 +BM+Q T�H�p`�b@+?�p2X Pb �`iB;Qb M½Q TQ/2K 2t+2/2` �b 3yyy T�H�p`�b-
BM+HmBM/Q MQi�b /2 `Q/�Tû- `272`āM+B�b #B#HBQ;`�}+�b- i�#2H�b- ;`�}+Qb 2 };m`�bX

"QQF _2pB2rb M½Q `2[m2`2K mK `2bmKQ 2 M½Q /2p2K 2t+2/2` Ryyy T�H�p`�bX
hQ/Qb Qb K�Mmb+`BiQb /2p2K b2` bm#K2iB/Qb 2K 7Q`K�iQb 2/Bi�p2Bb UM½Q 2K S.6V

2 /2p2K 2bi�` HBp`2b /2 D�`;Ǥ2b- HBM;m�;2K i2M/2M+BQb� 2 Q72MbBp�X Pb �miQ`2b b½Q `2b@
TQMb�p2Bb TQ` ;�`�MiB` [m2 Qb b2mb K�Mmb+`BiQb 2bi½Q /2 �+Q`/Q +QK Q 2biBHQ /� `2pBbi�X

.2i�H?2b bQ#`2 Qf�UbV �miQ`U2f�bV 2fQm �}HB�ÏǤ2b �+�/ûKB+�bfT`Q}bbBQM�Bb /2p2K
b2` 7Q`M2+B/Qb bQK2Mi2 [m�M/Q bQHB+Bi�/Qb /m`�Mi2 Q T`Q+2bbQ /2 bm#KBbb½Q QMHBM2- �
}K /2 ;�`�MiB` Q �MQMBK�iQ /Q 2MpBQX

6XEPLVVmR GH 0DQXVFULWRV 5HYLVWRV

�Q bm#K2i2` K�Mmb+`BiQb `2pBbiQb- Qb �miQ`2b /2p2K bBM�HBx�` /B`2i�K2Mi2 MQ i2tiQ
iQ/�b �b `2pBbǤ2b 72Bi�bX Pb �miQ`2b TQ/2K i�K#ûK bm#K2i2` mK �`[mBpQ /2 `2bTQbi�
/B`2i� �Qb +QK2Mi�`BQb /Qb `2pBbQ`2b- b2K `272`āM+B� � +QMi�iQb- MQK2b Qm �}HB�ÏǤ2b
BMbiBim+BQM�BbX 1bi2 �`[mBpQ b2`� 2MpB�/Q �Qb `2pBbQ`2bX �b `2bTQbi�b 2 �b `2pBbǤ2b /2p2K
b2KT`2 b2` Q K�Bb T`2+Bb�b 2 /2i�H?�/�b TQbbőp2H- T�`� 2pBi�` BMi2`T`2i�ÏǤ2b 2``ƦM2�bX Pb
�`iB;Qb `2pBbiQb 2 [m�Bb[m2` Qmi`Qb �`[mBpQb /2p2K b2` 2MpB�/Qb �i`�pûb /� TH�i�7Q`K�
/� _2pBbi�X

'LUHLWRV GH $XWRU

Pb �miQ`2b /2p2K +2`iB}+�`@b2 [m2 TQbbm2K T2`KBbb½Q T�`� `2T`Q/mxB` K�i2`B�H T`Q@
i2;B/Q TQ` /B`2BiQb /2 �miQ` �Mi2b /2 bm#K2i2`2K Qb b2mb K�Mmb+`BiQb � 2bi� _2pBbi�X
Pb �miQ`2b /2p2K ;�`�MiB` [m2 TQbbm2K T2`KBbb½Q T�`� `2T`Q/mxB` };m`�b- i�#2H�b Qm
2ti`�iQb /2 i2tiQ Q`B;BM�Bb /2 Qmi`�b 7QMi2bX AbiQ û �THB+�p2H ¨ `2T`Q/mÏ½Q /B`2i� 2 �
[m�H[m2` `2T`Q/mÏ½Q BM/B`2i�X

�Q �i`B#mB` /B`2BiQb /2 �miQ`- Qb �miQ`2b K�MiāK Q /B`2BiQ /2 mb�` b2m T`ƦT`BQ K�@
i2`B�H 2K Qmi`�b Tm#HB+�ÏǤ2b- /2b/2 [m2 � _2pBbi� b2D� `2+QM?2+B/� +QKQ � Tm#HB+�Ï½Q
Q`B;BM�H 2 � 1[mBT� 1/BiQ`B�H b2D� MQiB}+�/� TQ` 2b+`BiQ +QK �Mi2+2/āM+B�X

J�Bb BM7Q`K�ÏǤ2b bQ#`2 � TQHőiB+� /2 .B`2BiQb /2 �miQ` 2bi½Q /BbTQMőp2Bb MQ r2#bBi2
/� S2`bT2+iBp�bX
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3HUVSHFWLYDV (WKLFV DQG 0DOSUDFWLFH 6WDWHPHQW

S2`bT2+iBp�b Ĝ CQm`M�H Q7 SQHBiB+�H a+B2M+2 Bb � /Qm#H2@#HBM/ T22`@`2pB2r2/ DQm`M�HX
h?2 DQm`M�H Bb +QKKBii2/ iQ ;m�`�Mi22BM; 2i?B+b BM Tm#HB+�iBQM �M/ [m�HBiv Q7 �`iB+H2bX
*QM7Q`K�M+2 iQ bi�M/�`/b Q7 2i?B+�H #2?�pBQ` Bb i?2`27Q`2 2tT2+i2/ 7`QK �mi?Q`b- 1/B@
iQ`b- _2pB2r2`b- �M/ i?2 Sm#HBb?2`X

�HH T�`iB2b BMpQHp2/ BM Tm#HBb?BM; �M �`iB+H2 BM i?Bb DQm`M�H U2/BiQ`b- T22` `2pB2r2`b-
�mi?Q`b- �M/ Tm#HBb?2`V Kmbi 7QHHQr �TT`QT`B�i2 ;mB/2HBM2b 7Q` 2i?B+�H #2?�pBQ`X 1/BiQ`b
�M/ `2pB2r2`b Kmbi K�BMi�BM Q#D2+iBpBiv �M/ +QM}/2MiB�HBiv �M/ K�M�;2 TQi2MiB�H +QM@
~B+ib Q7 BMi2`2biX �mi?Q`b Kmbi #2 ?QM2bi �M/ /Bb+HQb2 i?2B` bQm`+2b �M/ 7mM/2`bX JQ`2
T`2+Bb2Hv- iQ �bbm`2 ?B;?@[m�HBiv Tm#HB+�iBQMb- Tm#HB+ i`mbi BM b+B2MiB}+ }M/BM;b- �M/
T`QT2` +`2/Bi 7Q` B/2�b �M/ `2bmHib- 2i?B+�H bi�M/�`/b 7Q` Tm#HB+�iBQM BM S2`bT2+iBp�b@
CQm`M�H Q7 SQHBiB+�H a+B2M+2 BM+Hm/2 #mi �`2 MQi HBKBi2/ iQ i?2 7QHHQrBM;,

(GLWRULDO 7HDP

h?2 1/BiQ`@BM@+?B27 Bb �TTQBMi2/ #v i?2 a+B2MiB}+ *QKKBii22 Q7 i?2 _2b2�`+? *2Mi2` BM
SQHBiB+�H a+B2M+2 U*A*SVX �Mv +QM+2`Mb `2;�`/BM; +QM/m+i Q7 i?2 1/BiQ`@BM@+?B27 b?QmH/
#2 /B`2+i2/ iQ i?2 .B`2+iQ` Q7 *A*SX 1/BiQ`b b2`p2 �i i?2 rBHH Q7 i?2 2/BiQ`@BM@+?B27- �M/
�Mv +QM+2`Mb `2;�`/BM; i?2B` +QM/m+i b?QmH/ #2 /B`2+i2/ iQ i?2 2/BiQ`@BM@+?B27X

'XWLHV RI WKH (GLWRUV

"�b2/ QM i?2 /Qm#H2@#HBM/ T22` `2pB2r Q7 � K�Mmb+`BTi- i?2 1/BiQ`@BM@+?B27 �M/ i?2
1/BiQ`B�H h2�K �`2 `2bTQMbB#H2 7Q` /2i2`KBMBM; r?B+? K�Mmb+`BTib �`2 #2bi bmBi2/ 7Q`
Tm#HB+�iBQMX

h?2 1/BiQ`b b?QmH/ 2p�Hm�i2 K�Mmb+`BTib QM i?2 #�bBb Q7 i?2B` b+B2MiB}+ K2`Bi-
rBi?Qmi `2;�`/ iQ `�+2- ;2M/2`- b2tm�H Q`B2Mi�iBQM- `2HB;BQmb #2HB27- 2i?MB+ Q`B;BM- +B@
iBx2Mb?BT- Q` TQHBiB+�H T?BHQbQT?v Q7 i?2 �mi?Q`bX

h?2 `2pB2rb b?QmH/ #2 bmTTQ`i2/ #v Q#D2+iBp2 �M/ +H2�` �`;mK2Mib i?�i ?2HT i?2
�mi?Q` iQ BKT`Qp2 i?2 �`iB+H2X h?2 `2pB2r2`b +�MMQi BM �Mv +B`+mKbi�M+2b i�F2 �/@
p�Mi�;2 Q7 T`BpBH2;2/ BM7Q`K�iBQMb Q` B/2�b Q#i�BM2/ i?`Qm;? T22` `2pB2r 7Q` T2`bQM�H
�/p�Mi�;2X



/;,, ± *XLGHOLQHV

3ROLFLHV� 3URFHGXUHV DQG ,QWHJULW\

h?2 1/BiQ`@BM@+?B27 �M/ i?2 1/BiQ`B�H h2�K �`2 ;mB/2/ #v i?2 TQHB+B2b Q7 i?2 DQm`M�HǶb
2/BiQ`B�H #Q�`/ `2;�`/BM; HB#2H- +QTv`B;?i BM7`BM;2K2Mi- �M/ TH�;B�`BbKX h?2 1/BiQ`@
BM@+?B27 rBHH +QMiBMm�HHv �bb2bb i?2 2z2+ib Q7 DQm`M�H TQHB+B2b QM �mi?Q` �M/ `2pB2r2`
#2?�pBQm`- `2pBbBM; TQHB+B2b �b `2[mB`2/- 2M+Qm`�;BM; `2bTQMbB#H2 #2?�pBQm` �M/ /Bb+Qm@
`�;BM; KBb+QM/m+iX

.2+BbBQMb iQ �++2Ti Q` `2D2+i � K�Mmb+`BTi 7Q` Tm#HB+�iBQM �`2 #�b2/ QM BKTQ`i�M+2-
Q`B;BM�HBiv- +H�`Biv- �M/ i?2 bim/vǶb p�HB/Biv �M/ `2H2p�M+2 iQ i?2 DQm`M�HǶb 1/BiQ`B�H
ai�i2K2MiX S2`bT2+iBp�b@ CQm`M�H Q7 SQHBiB+�H a+B2M+2 rBHH M2p2` +QMbB/2` �M �mi?Q`Ƕb
`�+2- ;2M/2`- b2tm�H Q`B2Mi�iBQM- `2HB;BQmb #2HB27b- 2i?MB+ Q`B;BM- +BiBx2Mb?BT- Q` TQHBiB+�H
T?BHQbQT?vX

A/2MiB7vBM; BM7Q`K�iBQM rBHH #2 `2KQp2/ 7`QK bm#KBii2/ K�Mmb+`BTib bQ i?�i `2pB@
2r2`b +�MMQi �++2bb �Mv BM7Q`K�iBQM �#Qmi �mi?Q`b- �M/ pB+2 p2`b�X _2pB2r2` +QKK2Mib
iQ i?2 2/BiQ`b �`2 bi`B+iHv +QM}/2MiB�H- �M/ `2pB2r2` +QKK2Mib iQ �mi?Q`b rBHH #2 K�/2
�MQMvKQmbX h?2 M�K2b Q7 i?2 `2pB2r2`b rBHH #2 FMQrM QMHv iQ i?2 1/BiQ`@BM@+?B27-
1/BiQ`b- �M/ 1/BiQ`B�H bi�z �M/ rBHH `2K�BM bi`B+iHv +QM}/2MiB�H iQ �mi?Q`b �M/ Qi?2`
`2pB2r2`bX h?2 M�K2b Q7 i?2 �mi?Q`b rBHH #2 FMQrM QMHv iQ i?2 1/BiQ`@BM@+?B27- 1/BiQ`b-
�M/ 1/BiQ`B�H bi�z �M/ rBHH `2K�BM bi`B+iHv +QM}/2MiB�H iQ `2pB2r2`bX

h?2 1/BiQ`@BM@+?B27- 2/BiQ`b- �M/ �Mv 2/BiQ`B�H bi�z rBHH MQi /Bb+HQb2 �Mv BM7Q`K�iBQM
�#Qmi � bm#KBii2/ K�Mmb+`BTi iQ �MvQM2 Qi?2` i?�M i?2 �mi?Q`b- `2pB2r2`b- TQi2MiB�H
`2pB2r2`b- Qi?2` 2/BiQ`B�H �/pBb2`b- �M/ i?2 Tm#HBb?2`X

&RQIOLFW RI ,QWHUHVWV DQG (UURUV LQ 3XEOLVKHG :RUNV

hQ 2Mbm`2 �++QmMi�#BHBiv �M/ i`�MbT�`2M+v- i?2 1/BiQ`@BM@+?B27 rBHH 2bi�#HBb? bvbi2Kb
7Q` K�M�;BM; +QM~B+ib Q7 BMi2`2bi 7Q` ?BK @ Q` ?2`b2H7- bi�z- �mi?Q`b- `2pB2r2`b- �M/
2/BiQ`B�H i2�K K2K#2`bX

Ai Bb i?2 2/BiQ`@BM@+?B27Ƕb `2bTQMbB#BHBiv iQ T`QKTiHv BMp2biB;�i2 �++mb�iBQMb Q7 2``Q`b
BM Tm#HBb?2/ rQ`F �M/ iQ 2Mbm`2 i?�i +Q``2+iBQMb �M/ `2i`�+iBQMb �`2 Tm#HBb?2/ BM �M
�++m`�i2 �M/ iBK2Hv K�MM2`X

'XWLHV RI 5HYLHZHUV

h?2 `2pB2r2`b b?QmH/ `2bT2+i i?2 +QM}/2MiB�HBiv Q7 i?2 `2pBbBQM T`Q+2bbX h?2 `2pB2rb
b?QmH/ #2 bmTTQ`i2/ #v Q#D2+iBp2 �M/ +H2�` �`;mK2Mib i?�i ?2HT i?2 �mi?Q` iQ BKT`Qp2
K�Mmb+`BTibX h?2 `2pB2r2`b +�MMQi BM �Mv +B`+mKbi�M+2b i�F2 �/p�Mi�;2 Q7 T`BpBH2;2/
BM7Q`K�iBQM Q` B/2�b Q#i�BM2/ i?`Qm;? T22` `2pB2r 7Q` T2`bQM�H �/p�Mi�;2X

S`Bp�i2 BM7Q`K�iBQM Q` B/2�b Q#i�BM2/ i?`Qm;? /Qm#H2@#HBM/ T22` `2pB2r Kmbi #2
F2Ti +QM}/2MiB�H �M/ MQi mb2/ 7Q` T2`bQM�H �/p�Mi�;2X J�Mmb+`BTib `2+2Bp2/ 7Q` `2pB2r
Kmbi #2 i`2�i2/ �b +QM}/2MiB�H /Q+mK2MibX AM7Q`K�iBQM +QMi�BM2/ BM � bm#KBii2/ K�@
Mmb+`BTi Kmbi MQi #2 b?QrM iQ Q` /Bb+mbb2/ rBi? Qi?2`b rBi?Qmi r`Bii2M T2`KBbbBQM Q7



± *XLGHOLQHV /;,,,

i?2 1/BiQ`@BM@+?B27 Q` 1/BiQ`bX

_2pB2rb b?�HH +QMi�BM MQ T2`bQM�H +`BiB+BbK Q7 �mi?Q`bX _2pB2r2`b b?QmH/ +H2�`Hv
2tT`2bb i?2B` pB2rb rBi? bmTTQ`iBM; �`;mK2Mib- �M/ `2pB2rb b?QmH/ #2 +QM/m+i2/ Q#@
D2+iBp2Hv �M/ +QMbi`m+iBp2HvX

_2pB2r2`b b?QmH/ B/2MiB7v `2H2p�Mi Tm#HBb?2/ rQ`F i?�i ?�b MQi #22M +Bi2/ #v i?2
�mi?Q`bX A7 � `2pB2r2` }M/b �Mv bm#bi�MiB�H bBKBH�`Biv Q` Qp2`H�T #2ir22M i?2 bm#KBi@
i2/ K�Mmb+`BTi �M/ �Mv Qi?2` Tm#HBb?2/ rQ`Fb- i?2 1/BiQ`@BM@+?B27 Q` 1/BiQ`b Kmbi #2
MQiB}2/ T`QKTiHvX 1/BiQ`b rBHH `272` iQ TQHB+B2b �M/ T`Q+2/m`2b `2;�`/BM; TH�;B�`BbK iQ
B/2MiB7v �M/ `2�+i iQ �++mb�iBQMb Q7 TH�;B�`BbKX

A7 � `2pB2r2` /Bb+Qp2`b � +QM~B+i Q7 BMi2`2bi rBi? �M �bbB;M2/ K�Mmb+`BTi U`2bmHiBM;
7`QK +QKT2iBiBp2- +QHH�#Q`�iBp2- Q` Qi?2` `2H�iBQMb?BTb Q` +QMM2+iBQMb rBi? �Mv Q7 i?2
�mi?Q`b- +QKT�MB2b- Q` BMbiBimiBQMbV i?2 1/BiQ`@BM@+?B27 Q` 1/BiQ`b Kmbi #2 MQiB}2/
T`QKTiHv iQ #2 2t+mb2/ 7`QK i?2 `2pB2r T`Q+2bbX

�Mv `2pB2r2` r?Q 722Hb mM[m�HB}2/ iQ `2pB2r �M �bbB;M2/ K�Mmb+`BTi Q` mM�#H2 iQ
T`QpB/2 � T`QKTi `2pB2r b?QmH/ MQiB7v i?2 1/BiQ`@BM@+?B27 Q` 1/BiQ`b iQ #2 2t+mb2/
7`QK i?2 `2pB2r T`Q+2bbX

'XWLHV RI $XWKRUV

�mi?Q`b Q7 K�Mmb+`BTib Q7 Q`B;BM�H `2b2�`+? b?QmH/ T`2b2Mi �M �++m`�i2 �++QmMi Q7
i?2 rQ`F T2`7Q`K2/ �b r2HH �b �M Q#D2+iBp2 /Bb+mbbBQM Q7 Bib bB;MB}+�M+2X lM/2`HvBM;
/�i� b?QmH/ #2 `2T`2b2Mi2/ �++m`�i2Hv BM i?2 K�Mmb+`BTiX � K�Mmb+`BTi b?QmH/ +QMi�BM
bm{+B2Mi /2i�BH �M/ `272`2M+2b iQ T2`KBi Qi?2`b iQ `2THB+�i2 i?2 rQ`FX 6`�m/mH2Mi Q`
FMQrBM;Hv BM�++m`�i2 bi�i2K2Mib +QMbiBimi2 mM2i?B+�H #2?�pBQm` �M/ �`2 mM�++2Ti�#H2X

S22` `2pB2r Bb i?2 7QmM/�iBQM Q7 i?2 DQm`M�H Tm#HB+�iBQM T`Q+2bbX "v bm#KBiiBM; �
K�Mmb+`BTi- �M �mi?Q` �;`22b iQ #2 �M �+iBp2 �M/ `2bTQMbBp2 T�`iB+BT�Mi BM #v `2bTQM@
/BM; iBK2Hv �M/ �TT`QT`B�i2Hv iQ `2pB2r2` +QKK2MibX

�mi?Q`b K�v #2 �bF2/ iQ T`QpB/2 i?2 `�r /�i� BM +QMM2+iBQM rBi? � K�Mmb+`BTi 7Q`
2/BiQ`B�H `2pB2r- b?QmH/ #2 T`2T�`2/ iQ T`QpB/2 �++2bb iQ bm+? /�i�- �M/ b?QmH/ `2i�BM
bm+? /�i� 7Q` � `2�bQM�#H2 iBK2 �7i2` Tm#HB+�iBQMX

Ai Bb 2bb2MiB�H i?�i 2/BiQ`b �M/ `2pB2r2`b #2 iQH/ #v i?2 �mi?Q`b r?2M �Mv TQ`iBQM Q7
� K�Mmb+`BTi Bb #�b2/ ?2�pBHv QM T`2pBQmb rQ`F- 2p2M B7 i?Bb rQ`F ?�b #22M r`Bii2M #v
QM2 Q` KQ`2 Q7 i?2 �mi?Q`bX Ai Bb i?2 `2bTQMbB#BHBiv Q7 i?2 �mi?Q` MQi QMHv iQ +Bi2 i?2
T`2pBQmb rQ`F- BM+Hm/BM; ?Bb Q` ?2` QrM- #mi iQ T`QpB/2 �M BM/B+�iBQM Q7 i?2 2ti2Mi iQ
r?B+? � K�Mmb+`BTi /2T2M/b QM i?Bb rQ`FX h?2 2/BiQ`@BM@+?B27 rBHH `272` iQ TQHB+B2b �M/
T`Q+2/m`2b `2;�`/BM; TH�;B�`BbK iQ B/2MiB7v �M/ `2�+i iQ �++mb�iBQMb Q7 TH�;B�`BbKX

S`QT2` �+FMQrH2/;K2Mi Q7 i?2 rQ`F Q7 Qi?2`b Kmbi �Hr�vb #2 ;Bp2MX �mi?Q`b b?QmH/
+Bi2 Tm#HB+�iBQMb i?�i ?�p2 #22M BM~m2MiB�H BM /2i2`KBMBM; i?2 M�im`2 Q7 i?2 `2TQ`i2/



/;,9 ± *XLGHOLQHV

rQ`FX

AM+HmbBQM Q7 +Bi�iBQMb BM � bm#KBii2/ K�Mmb+`BTi rBi? i?2 T`BK�`v Tm`TQb2 Q7 BM@
+`2�bBM; i?2 MmK#2` Q7 +Bi�iBQMb iQ � ;Bp2M �mi?Q`Ƕb rQ`F Q` iQ �`iB+H2b Tm#HBb?2/ BM �
T�`iB+mH�` DQm`M�H +QMbiBimi2b mM2i?B+�H #2?�pBQm`X

6�HbB7vBM; Q` 7�#`B+�iBM; MmK2`B+�H Q` 2tT2`BK2Mi�H /�i� Q` `2bmHib BM � bm#KBii2/
K�Mmb+`BTi +QMbiBimi2b mM2i?B+�H #2?�pBQm`X

�mi?Q`b?BT Kmbi #2 HBKBi2/ iQ i?Qb2 r?Q ?�p2 K�/2 � bB;MB}+�Mi +QMi`B#miBQM iQ
i?2 +QM+2TiBQM- /2bB;M- 2t2+miBQM- Q` BMi2`T`2i�iBQM Q7 i?2 `2TQ`i2/ bim/vX �HH i?Qb2
r?Q ?�p2 K�/2 bB;MB}+�Mi +QMi`B#miBQMb b?QmH/ #2 HBbi2/ �b +Q@�mi?Q`bX q?2`2 i?2`2
�`2 Qi?2`b r?Q ?�p2 T�`iB+BT�i2/ BM +2`i�BM bm#bi�MiBp2 �bT2+ib Q7 i?2 `2b2�`+? T`QD2+i-
i?2v b?QmH/ #2 �+FMQrH2/;2/ Q` HBbi2/ �b +QMi`B#miQ`bX

Ai Bb i?2 �mi?Q`Ƕb `2bTQMbB#BHBiv iQ T`QKTiHv MQiB7v i?2 2/BiQ`@BM@+?B27 Q` �bbQ+B�i2
2/BiQ` B7 � bB;MB}+�Mi 2``Q` Q` BM�++m`�+v Bb /Bb+Qp2`2/ BM � Tm#HBb?2/ rQ`F bQ i?�i i?2
DQm`M�H +�M `2i`�+i Q` +Q``2+i i?2 T�T2` �b [mB+FHv �b TQbbB#H2X

�M �mi?Q` b?QmH/ MQi Tm#HBb? K�Mmb+`BTib /2b+`B#BM; 2bb2MiB�HHv i?2 b�K2 `2b2�`+?
BM KQ`2 i?�M QM2 DQm`M�H Q` T`BK�`v Tm#HB+�iBQMX A7 �mi?Q`b ?�p2 mb2/ i?2B` QrM T`2@
pBQmbHv Tm#HBb?2/ rQ`F- Q` rQ`F i?�i Bb +m``2MiHv mM/2` `2pB2r- �b i?2 #�bBb 7Q` �
bm#KBii2/ K�Mmb+`BTi- i?2v �`2 `2[mB`2/ iQ +Bi2 i?2 T`2pBQmb rQ`F �M/ BM/B+�i2 ?Qr
i?2B` bm#KBii2/ K�Mmb+`BTi Qz2`b MQp2H +QMi`B#miBQMb #2vQM/ i?Qb2 Q7 i?2 T`2pBQmb
rQ`FX am#KBiiBM; i?2 b�K2 K�Mmb+`BTi iQ KQ`2 i?�M QM2 DQm`M�H +QM+m``2MiHv +QMbiB@
imi2b mM2i?B+�H #2?�pBQm`X _2/mM/�Mi Tm#HB+�iBQMb BMpQHp2 i?2 BM�TT`QT`B�i2 /BpBbBQM
Q7 bim/v Qmi+QK2b BMiQ b2p2`�H �`iB+H2bX J�Mmb+`BTib i?�i �`2 7QmM/ iQ ?�p2 #22M Tm@
#HBb?2/ 2Hb2r?2`2- iQ #2 mM/2` `2pB2r 2Hb2r?2`2- Q` iQ ?�p2 #22M Tm#HBb?2/ Q` bm#KBii2/
rBi? mM/Bb+HQb2/ `2/mM/�Mi /�i� rBHH #2 bm#D2+i iQ i?2 T`Q+2/m`2b �M/ T2M�HiB2bX

&RUUHVSRQGLQJ $XWKRU

h?2 M�K2- �//`2bb- �M/ p�HB/ 2K�BH �//`2bb Q7 i?2 +Q``2bTQM/BM; �mi?Q` Kmbi #2 T`Q@
pB/2/X h?2 +Q``2bTQM/BM; �mi?Q` Bb i?2 �mi?Q` `2bTQMbB#H2 7Q` +QKKmMB+�iBM; rBi? i?2
DQm`M�H 7Q` Tm#HB+�iBQMX h?2 +Q``2bTQM/BM; �mi?Q` Bb `2bTQMbB#H2 7Q` 2Mbm`BM; i?�i �HH
�TT`QT`B�i2 +Q@�mi?Q`b �M/ MQ BM�TT`QT`B�i2 +Q@�mi?Q`b �`2 BM+Hm/2/ QM i?2 K�Mmb+`BTi
�M/ i?�i �HH +Q@�mi?Q`b ?�p2 b22M �M/ �TT`Qp2/ i?2 }M�H p2`bBQM Q7 i?2 K�Mmb+`BTi �M/
?�p2 �;`22/ iQ Bib bm#KBbbBQM 7Q` Tm#HB+�iBQMX

)XQGLQJ 6RXUFHV

6mM/BM; bQm`+2b 7Q` i?2 `2b2�`+? `2TQ`i2/ BM i?2 K�Mmb+`BTi b?QmH/ #2 /mHv �+FMQrH2/@
;2/X Ai Bb i?2 `2bTQMbB#BHBiv Q7 i?2 �mi?Q`b iQ 7QHHQr �Mv Tm#HBb?BM; K�M/�i2b QmiHBM2/
#v i?2B` 7mM/BM; Q`;�MBx�iBQMbX



± *XLGHOLQHV /;9

�HH bQm`+2b Q7 }M�M+B�H bmTTQ`i 7Q` i?2 T`QD2+i Q` �Mv bm#bi�MiBp2 +QM~B+i Q7 BMi2`2bi
i?�i KB;?i #2 BMi2`T`2i2/ iQ BM~m2M+2 i?2 `2bmHib Kmbi #2 /Bb+HQb2/X

6DQFWLRQV

AM i?2 2p2Mi Q7 /Q+mK2Mi2/ pBQH�iBQMb Q7 �Mv Q7 i?2b2 2i?B+�H ;mB/2HBM2b- i?2 2/BiQ`@
BM@+?B27 Q7 i?2 S2`bT2+iBp�b Ĝ CQm`M�H Q7 SQHBiB+�H a+B2M+2 U�+iBM; BM/2T2M/2MiHv Q` BM
+QMbmHi�iBQM rBi? i?2 S2`bT2+iBp�b Ĝ CQm`M�H Q7 SQHBiB+�H a+B2M+2 1/BiQ`B�H h2�KV K�v,

RX AKK2/B�i2Hv `2D2+i i?2 BM7`BM;BM; K�Mmb+`BTiX

kX AKK2/B�i2Hv `2D2+i 2p2`v Qi?2` K�Mmb+`BTi bm#KBii2/ iQ S2`bT2+iBp�b Ĝ CQm`M�H Q7
SQHBiB+�H a+B2M+2 #v �Mv Q7 i?2 �mi?Q`b Q7 i?2 BM7`BM;BM; K�Mmb+`BTiX

jX S`Q?B#Bi �HH i?2 �mi?Q`b 7`QK bm#KBiiBM; M2r K�Mmb+`BTib iQ S2`bT2+iBp�b Ĝ CQm`M�H
Q7 SQHBiB+�H a+B2M+2- 2Bi?2` BM/BpB/m�HHv Q` BM +QK#BM�iBQM rBi? Qi?2` �mi?Q`b Q7 i?2
BM7`BM;BM; K�Mmb+`BTi- �b r2HH �b BM +QK#BM�iBQM rBi? �Mv Qi?2` �mi?Q`bX

9X S`Q?B#Bi �HH �mi?Q`b 7`QK b2`pBM; QM i?2 2/BiQ`B�H #Q�`/ Q7 S2`bT2+iBp�b Ĝ CQm`M�H
Q7 SQHBiB+�H a+B2M+2X

8X AM +�b2b r?2`2 i?2 pBQH�iBQMb Q7 i?2 2i?B+�H ;mB/2HBM2b �`2 /22K2/ T�`iB+mH�`Hv Qm@
i`�;2Qmb- S2`bT2+iBp�b Ĝ CQm`M�H Q7 SQHBiB+�H a+B2M+2 `2b2`p2b i?2 `B;?i iQ BKTQb2
�//BiBQM�H b�M+iBQMbX
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'HFODUDomR GH eWLFD H GH 0iV�SUiWLFDV GD 3HUVSHFWLYDV

S2`bT2+iBp�b- CQm`M�H Q7 SQHBiB+�H a+B2M+2 û mK� `2pBbi� +B2Miő}+� /2 `2pBb½Q �MƦMBK�
TQ` T�`2bX � `2pBbi� S2`bT2+iBp�b �bbmK2 Q +QKT`QKBbbQ /2 ;�`�MiB` ûiB+� M� Tm#HB+�@
Ï½Q 2 [m�HB/�/2 /Qb �`iB;QbX SQ`i�MiQ- 2bT2`�@b2 [m2 Qb �miQ`2b- 2/BiQ`2b- `2pBbQ`2b 2 Q
2/BiQ` +mKT`�K Qb T�/`Ǥ2b /2 +QKTQ`i�K2MiQ ûiB+QX

hQ/�b �b T�`i2b 2MpQHpB/�b M� Tm#HB+�Ï½Q /2 mK �`iB;Q M2bi� `2pBbi� U2/BiQ`2b- `2@
pBbQ`2b- �miQ`2bV /2p2K b2;mB` �b Q`B2Mi�ÏǤ2b /2 +QKTQ`i�K2MiQ ûiB+QX 1/BiQ`2b 2 `2@
pBbQ`2b /2p2K K�Mi2` Q#D2iBpB/�/2 2 +QM}/2M+B�HB/�/2 2 ;2`B` TQbbőp2Bb +QM~BiQb /2
BMi2`2bb2X Pb �miQ`2b /2p2K b2` őMi2;`Qb 2 /BpmH;�` �b bm�b 7QMi2b 2 }M�M+B�/Q`2bX J�Bb
T`2+Bb�K2Mi2- T�`� ;�`�MiB` Tm#HB+�ÏǤ2b /2 �Hi� [m�HB/�/2- +QM}�MÏ� /Q Tȹ#HB+Q M�b
/2b+Q#2`i�b +B2Miő}+�b 2 �bb2;m`�` [m2 Q /2pB/Q +`û/BiQ û �i`B#mő/Q �Qb iBimH�`2b /�b
B/2B�b 2 `2bmHi�/Qb +B2Miő}+Qb- Qb T�/`Ǥ2b ûiB+Qb T�`� Tm#HB+�Ï½Q M� S2`bT2+iBp�b@ CQm`@
M�H Q7 SQHBiB+�H a+B2M+2 BM+Hm2K- K�b M½Q b2 HBKBi�K �Q b2;mBMi2,

(TXLSD (GLWRULDO

P 1/BiQ`@BM@*?B27 û MQK2�/Q T2HQ *QMb2H?Q *B2Miő}+Q /Q *2Mi`Q /2 AMp2biB;�Ï½Q 2K
*BāM+B� SQHőiB+� U*A*SVX Zm�Bb[m2` T`2Q+mT�ÏǤ2b `2H�iBp�b ¨ +QM/mi� /Q 1/BiQ`@BM@
*?B27 /2p2K b2` 2M+�KBM?�/�b �Q .B`2iQ` /Q *A*SX Pb 1/BiQ`2b b2;m2K �b BM/B+�ÏǤ2b
/Q 1/BiQ`@BM@*?B27- 2 [m�Bb[m2` T`2Q+mT�ÏǤ2b `2H�iBp�b ¨ +QM/mi� /Qb 1/BiQ`2b /2p2K
b2` /B`2+BQM�/�b �Q 1/BiQ`@BM@+?B27X

2EULJDo}HV GRV (GLWRUHV

*QK #�b2 M�b `2pBbǤ2b �MƦMBK�b TQ` T�`2b- Q 1/BiQ`@BM@*?B27 2 � 1[mBT� 1/BiQ`B�H
b½Q `2bTQMb�p2Bb TQ` /2i2`KBM�` [m�Bb Qb K�Mmb+`BiQb b½Q Qb K�Bb �/2[m�/Qb T�`�
Tm#HB+�Ï½QX

Pb 1/BiQ`2b /2p2K �p�HB�` Qb K�Mmb+`BiQb +QK #�b2 2K b2m Kû`BiQ +B2Miő}+Q- b2K
+QMbB/2`�` `�Ï�- ;ûM2`Q- Q`B2Mi�Ï½Q b2tm�H- +`2MÏ� `2HB;BQb�- Q`B;2K ûiMB+�- +B/�/�MB�
Qm }HQbQ}� TQHőiB+� /Qb �miQ`2bX

�b `2pBbǤ2b /2p2K b2` �TQB�/�b TQ` �`;mK2MiQb Q#D2iBpQb 2 +H�`Qb [m2 �TQB�K Q
�miQ` � K2H?Q`�` Q �`iB;QX Pb `2pBbQ`2b M½Q TQ/2K- 2K +B`+mMbi�M+B� �H;mK�- iB`�`
T`Qp2BiQ /2 BM7Q`K�ÏǤ2b Qm B/2B�b T`BpBH2;B�/�b Q#iB/�b TQ` K2BQ /2 `2pBb½Q TQ` T�`2b
T�`� Q#i2` p�Mi�;2Mb T2bbQ�BbX
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3ROtWLFDV� 3URFHGLPHQWRV H ,QWHJULGDGH

P 1/BiQ`@BM@*?B27 2 � 1[mBT� 1/BiQ`B�H b½Q Q`B2Mi�/Qb T2H�b TQHőiB+�b /Q 1/BiQ`B�H "Q�`/
/� `2pBbi� bQ#`2 /B7�K�Ï½Q- pBQH�Ï½Q /2 /B`2BiQb /2 �miQ` 2 TH�;BQX P 1/BiQ`@BM@*?B27
�p�HB�`� +QMiBMm�K2Mi2 Qb 272BiQb /�b TQHőiB+�b /� `2pBbi� MQ +QKTQ`i�K2MiQ /Qb �miQ@
`2b 2 `2pBbQ`2b- `2p2M/Q �b TQHőiB+�b +QM7Q`K2 M2+2bb�`BQ- BM+2MiBp�M/Q Q +QKTQ`i�K2MiQ
`2bTQMb�p2H 2 /2b2M+Q`�D�M/Q � K� +QM/mi�X

�b /2+BbǤ2b /2 �+2Bi�` Qm `2D2Bi�` mK K�Mmb+`BiQ T�`� Tm#HB+�Ï½Q b½Q #�b2�/�b M�
BKTQ`i�M+B�- Q`B;BM�HB/�/2- +H�`2x� 2 p�HB/�/2 2 `2H2p�M+B� /Q 2bim/Q T�`� � _2pBbi�X
i2tiBi S2`bT2+iBp�b@ CQm`M�H Q7 SQHBiB+�H a+B2M+2 MmM+� +QMbB/2`�`� � `�Ï�- ;ûM2`Q- Q`B@
2Mi�Ï½Q b2tm�H- +`2MÏ�b `2HB;BQb�b- Q`B;2K ûiMB+�- +B/�/�MB� Qm }HQbQ}� TQHőiB+� /2 mK
�miQ`X

�b BM7Q`K�ÏǤ2b /2 B/2MiB}+�Ï½Q b2`½Q `2KQpB/�b /Qb K�Mmb+`BiQb T�`� [m2 Qb `2@
pBbQ`2b M½Q i2M?�K �+2bbQ � [m�H[m2` BM7Q`K�Ï½Q bQ#`2 Qb �miQ`2b 2 pB+2@p2`b�X Pb
+QK2Mi�`BQb /Qb `2pBbQ`2b �Qb 2/BiQ`2b b½Q 2bi`Bi�K2Mi2 +QM}/2M+B�Bb- 2 Qb +QK2Mi�`BQb
/Qb `2pBbQ`2b �Qb �miQ`2b b2`½Q �MƦMBKQbX Pb MQK2b /Qb `2pBbQ`2b b2`½Q +QM?2+B/Qb
�T2M�b T2HQ 1/BiQ`@BM@*?B27- 1/BiQ`2b 2 1[mBT� 1/BiQ`B�H 2 T2`K�M2+2`½Q 2bi`Bi�K2Mi2
+QM}/2M+B�Bb T�`� Qb �miQ`2b 2 Qmi`Qb `2pBbQ`2bX Pb MQK2b /Qb �miQ`2b b2`½Q +QM?2+B@
/Qb �T2M�b T2HQ _2/�iQ`- 1/BiQ`@BM@*?B27- 1/BiQ`2b 2 1[mBT� 2/BiQ`B�H 2 T2`K�M2+2`½Q
2bi`Bi�K2Mi2 +QM}/2M+B�Bb T�`� Qb `2pBbQ`2bX

P 1/BiQ`@BM@*?B27- Qb 1/BiQ`2b 2 � 1[mBT� 1/BiQ`B�H M½Q /BpmH;�`½Q [m�H[m2` BM@
7Q`K�Ï½Q bQ#`2 mK K�Mmb+`BiQ T�`� �HûK /Qb �miQ`2b- `2pBbQ`2b- TQi2M+B�Bb `2pBbQ`2b-
Qmi`Qb +QMbmHiQ`2b 2/BiQ`B�Bb 2 Q `2/�iQ`X

&RQIOLWR GH ,QWHUHVVHV H (UURV HP 7UDEDOKRV 3XEOLFDGRV

S�`� ;�`�MiB` `2bTQMb�#BHB/�/2 2 i`�MbT�`āM+B�- Q 1/BiQ`@BM@*?B27 2bi�#2H2+2`� K2BQb
T�`� ;2`B` +QM~BiQb /2 BMi2`2bb2 T�`� Q T`ƦT`BQ- T�`� Q bi�z- �miQ`2b- `2pBbQ`2b 2 K2K@
#`Qb /� 1[mBT� 1/BiQ`B�HX

ú /� `2bTQMb�#BHB/�/2 /Q 1/BiQ`@BM@*?B27 BMp2biB;�` BK2/B�i�K2Mi2 �b �+mb�ÏǤ2b /2
2``Qb MQ i`�#�H?Q Tm#HB+�/Q 2 ;�`�MiB` [m2 �b +Q``2ÏǤ2b 2 `2i`�i�ÏǤ2b b2D�K Tm#HB+�/�b
/2 K�M2B`� T`2+Bb� 2 QTQ`imM�X

2EULJDo}HV GRV 5HYLVRUHV

Pb `2pBbQ`2b /2p2K `2bT2Bi�` � +QM}/2M+B�HB/�/2 /Q T`Q+2bbQ /2 `2pBb½QX �b `2pBbǤ2b
/2p2K b2` #�b2�/�b 2K �`;mK2MiQb Q#D2iBpQb 2 +H�`Qb [m2 �Dm/�K Q �miQ` � K2H?Q`�`
Qb K�Mmb+`BiQbX Pb `2pBbQ`2b M½Q TQ/2K- 2K +B`+mMbi�M+B� �H;mK�- iB`�` T`Qp2BiQ /�b
BM7Q`K�ÏǤ2b T`BpBH2;B�/�b Qm /�b B/2B�b Q#iB/�b TQ` K2BQ /� `2pBb½Q TQ` T�`2b T�`�
Q#i2` p�Mi�;2Mb T2bbQ�BbX

AM7Q`K�ÏǤ2b Qm B/2B�b T�`iB+mH�`2b Q#iB/�b TQ` K2BQ /� `2pBb½Q TQ` T�`2b /2p2K b2`
K�MiB/�b 2K bB;BHQ 2 M½Q mb�/�b T�`� p�Mi�;2K T2bbQ�HX Pb K�Mmb+`BiQb `2+2#B/Qb T�`�



/;9,,, ± *XLGHOLQHV

`2pBb½Q /2p2K b2` i`�i�/Qb +QKQ /Q+mK2MiQb +QM}/2M+B�BbX �b BM7Q`K�ÏǤ2b +QMiB/�b
MmK K�Mmb+`BiQ 2MpB�/Q M½Q /2p2K b2` KQbi`�/�b Qm /Bb+miB/�b +QK Qmi`�b T2bbQ�b
b2K � T2`KBbb½Q TQ` 2b+`BiQ /Q 1/BiQ`@BM@*?B27 Qm /Qb 1/BiQ`2bX

�b `2pBbǤ2b M½Q /2p2K +QMi2` +`őiB+�b T2bbQ�Bb �Qb �miQ`2bX Pb `2pBbQ`2b /2p2K 2t@
T`2bb�` +H�`�K2Mi2 bm�b QTBMBǤ2b +QK �`;mK2MiQb /2 �TQBQ- 2 �b `2pBbǤ2b /2p2K b2`
+QM/mxB/�b /2 7Q`K� Q#D2iBp� 2 +QMbi`miBp�X

Pb `2pBbQ`2b /2p2K B/2MiB}+�` i`�#�H?Qb Tm#HB+�/Qb `2H2p�Mi2b [m2 M½Q i2M?�K bB/Q
+Bi�/Qb T2HQb �miQ`2bX a2 mK `2pBbQ` 2M+QMi`�` �H;mK� b2K2H?�MÏ� Qm bQ#`2TQbBÏ½Q
bm#bi�M+B�H 2Mi`2 Q K�Mmb+`BiQ 2MpB�/Q 2 [m�Bb[m2` Qmi`Qb i`�#�H?Qb Tm#HB+�/Qb- Q
1/BiQ`@BM@*?B27 Qm Qb 1/BiQ`2b /2p2`½Q b2` MQiB}+�/Qb BK2/B�i�K2Mi2X Pb 1/BiQ`2b B`½Q
#�b2�`@b2 M�b TQHőiB+�b 2 T`Q+2/BK2MiQb T`2pBbiQb T�`� bBim�ÏǤ2b /2 TH�;BQ T�`� B/2MiB@
}+�` 2 `2�;B` ¨b �+mb�ÏǤ2b /2 TH�;BQX

a2 mK `2pBbQ` /2b+Q#`B` mK +QM~BiQ /2 BMi2`2bb2b MmK K�Mmb+`BiQ U`2bmHi�Mi2 /2
`2H�ÏǤ2b Qm +QM2tǤ2b +QKT2iBiBp�b- +QH�#Q`�iBp�b Qm Qmi`�b +QK [m�H[m2` mK /Qb �m@
iQ`2b- 2KT`2b�b Qm BMbiBimBÏǤ2bV- /2p2`½Q MQiB}+�` /2 BK2/B�iQ Q 1/BiQ`@BM@*?B27 Qm Qb
1/BiQ`2b T�`� b2`2K /BbT2Mb�/Qb /Q T`Q+2bbQ /2 `2pBb½QX

Zm�H[m2` `2pBbQ` [m2 M½Q b2 bBMi� [m�HB}+�/Q T�`� `2p2` mK K�Mmb+`BiQ Qm BM+�T�x
/2 7Q`M2+2` mK� `2pBb½Q BK2/B�i� /2p2 MQiB}+�` Q 1/BiQ`@BM@*?B27 Qm Qb 1/BiQ`2b T�`�
b2`2K /BbT2Mb�/Qb gg/Q T`Q+2bbQ /2 `2pBb½QX
X

2EULJDo}HV GRV $XWRUHV

Pb �miQ`2b /2 K�Mmb+`BiQb /2 BMp2biB;�ÏǤ2b Q`B;BM�Bb /2p2K �T`2b2Mi�` mK `2H�iQ T`2@
+BbQ /Q i`�#�H?Q `2�HBx�/Q- �bbBK +QKQ mK� /Bb+mbb½Q Q#D2iBp� /2 b2m bB;MB}+�/QX Pb
/�/Qb bm#D�+2Mi2b /2p2K b2` `2T`2b2Mi�/Qb +QK T`2+Bb½Q MQ K�Mmb+`BiQX lK K�Mmb@
+`BiQ /2p2 +QMi2` /2i�H?2b 2 `272`āM+B�b bm}+B2Mi2b T�`� T2`KBiB` [m2 Qmi`Qb TQbb�K
`2THB+�` Q i`�#�H?QX .2+H�`�ÏǤ2b 7`�m/mH2Mi�b Qm +QMb+B2Mi2K2Mi2 BKT`2+Bb�b +QMbiB@
im2K +QKTQ`i�K2MiQ �MiB@ûiB+Q 2 b½Q BM�+2Bi�p2BbX

� `2pBb½Q TQ` T�`2b û � #�b2 /Q T`Q+2bbQ /2 Tm#HB+�Ï½Q /� `2pBbi�X �Q 2MpB�` mK
K�Mmb+`BiQ- Q �miQ` +QM+Q`/� b2` mK T�`iB+BT�Mi2 �iBpQ 2 `2bTQMbBpQ- `2bTQM/2M/Q QTQ`@
imM� 2 �/2[m�/�K2Mi2 �Qb +QK2Mi�`BQb /Qb `2pBbQ`2bX

Pb �miQ`2b TQ/2K b2` bQHB+Bi�/Qb � 7Q`M2+2` Qb /�/Qb #`miQb 2K +QM2t½Q +QK mK
K�Mmb+`BiQ T�`� `2pBb½Q 2/BiQ`B�H- /2p2K 2bi�` T`2T�`�/Qb T�`� 7Q`M2+2` �+2bbQ � 2bb2b
/�/Qb 2 /2p2K `2iā@HQb TQ` mK i2KTQ `�xQ�p2H �TƦb � Tm#HB+�Ï½QX

ú 2bb2M+B�H [m2 Qb 1/BiQ`2b 2 `2pBbQ`2b b2D�K BM7Q`K�/Qb T2HQb �miQ`2b [m�M/Q [m�H@
[m2` T�`i2 /2 mK K�Mmb+`BiQ b2 #�b2B� 7Q`i2K2Mi2 2K i`�#�H?Qb �Mi2`BQ`2b- K2bKQ [m2
2bi2 i`�#�H?Q i2M?� bB/Q 2b+`BiQ TQ` mK Qm K�Bb �miQ`2bX ú /� `2bTQMb�#BHB/�/2 /Q �m@
iQ` M½Q �T2M�b +Bi�` Q i`�#�H?Q �Mi2`BQ`- BM+HmBM/Q Q b2m- K�b 7Q`M2+2` mK� BM/B+�Ï½Q
/� 2ti2Mb½Q 2K [m2 mK K�Mmb+`BiQ /2T2M/2 /2bb2 i`�#�H?QX P 1/BiQ`@BM@*?B27 7�`�
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`272`āM+B� � TQHőiB+�b 2 T`Q+2/BK2MiQb `2H�iBpQb �Q TH�;BQ T�`� B/2MiB}+�` 2 `2�;B` ¨b
�+mb�ÏǤ2b /2 TH�;BQX

P `2+QM?2+BK2MiQ �/2[m�/Q /Q i`�#�H?Q /2 Qmi`Qb /2p2 b2KT`2 b2` �i`B#mő/QX Pb
�miQ`2b /2p2K +Bi�` Tm#HB+�ÏǤ2b [m2 BM~m2M+B�`�K M� /2i2`KBM�Ï½Q /� M�im`2x� /Q
i`�#�H?Q `2H�i�/QX

� BM+Hmb½Q /2 +Bi�ÏǤ2b MmK K�Mmb+`BiQ 2MpB�/Q +QK Q Q#D2iBpQ T`BM+BT�H /2 �mK2M@
i�` Q MȹK2`Q /2 +Bi�ÏǤ2b MQ i`�#�H?Q /2 mK /2i2`KBM�/Q �miQ` Qm 2K �`iB;Qb Tm#HB+�/Qb
MmK� /2i2`KBM�/� `2pBbi� +QMbiBimB mK +QKTQ`i�K2MiQ �MiB@ûiB+QX

� 7�HbB}+�Ï½Q Qm 7�#`B+�Ï½Q /2 /�/Qb Qm `2bmHi�/Qb MmKû`B+Qb Qm 2tT2`BK2Mi�Bb MmK
K�Mmb+`BiQ 2MpB�/Q +QMbiBimB mK +QKTQ`i�K2MiQ �MiB@ûiB+QX

� �miQ`B� /2p2 b2` HBKBi�/� ¨[m2H2b [m2 }x2`�K mK� +QMi`B#mBÏ½Q bB;MB}+�iBp� T�`�
� +QM+2Ï½Q- /2bB;M- 2t2+mÏ½Q Qm BMi2`T`2i�Ï½Q /Q 2bim/Q `2H�i�/QX hQ/Qb �[m2H2b [m2
}x2`�K +QMi`B#mBÏǤ2b bB;MB}+�iBp�b /2p2K b2` BMi2;`�/Qb +QKQ +Q�miQ`2bX Zm�M/Q 2tBb@
iB`2K i2`+2B`Qb [m2 i2M?�K T�`iB+BT�/Q 2K +2`iQb �bT2iQb bm#bi�MiBpQb /Q T`QD2iQ /2
BMp2biB;�Ï½Q- /2p2`½Q b2` `2+QM?2+B/Qb Qm BMi2;`�/Qb +QKQ +QH�#Q`�/Q`2bX

ú /� `2bTQMb�#BHB/�/2 /Q �miQ` MQiB}+�` BK2/B�i�K2Mi2 Q 1/BiQ`@BM@*?B27 Qm Qb
1/BiQ`2b b2 mK 2``Q bB;MB}+�iBpQ Qm BKT`2+Bb½Q 7Q` /2b+Q#2`iQ MmK i`�#�H?Q Tm#HB+�/Q-
T�`� [m2 � `2pBbi� TQbb� `2i`�B` Qm +Q``B;B` Q i`�#�H?Q +QK � K�BQ` #`2pB/�/2 TQbbőp2HX

lK �miQ` M½Q /2p2 Tm#HB+�` K�Mmb+`BiQb [m2 /2b+`2p�K 2bb2M+B�HK2Mi2 � K2bK�
BMp2biB;�Ï½Q 2K K�Bb /2 mK� `2pBbi� Qm � Tm#HB+�Ï½Q T`BM+BT�HX a2 Qb �miQ`2b iBp2`2K
mb�/Q b2m T`ƦT`BQ i`�#�H?Q Tm#HB+�/Q �Mi2`BQ`K2Mi2- Qm i`�#�H?Q �im�HK2Mi2 2K `2pB@
b½Q- +QKQ #�b2 T�`� mK K�Mmb+`BiQ 2MpB�/Q- /2p2`½Q +Bi�` Q i`�#�H?Q �Mi2`BQ` 2 BM/B+�`
+QKQ Q K�Mmb+`BiQ 2MpB�/Q Q72`2+2 MQp�b +QMi`B#mBÏǤ2b T�`� �HûK /�b /Q i`�#�H?Q �M@
i2`BQ`X am#K2i2` Q K2bKQ K�Mmb+`BiQ � K�Bb /2 mK� `2pBbi� +QMbiBimB bBKmHi�M2�K2Mi2
mK +QKTQ`i�K2MiQ �MiB@ûiB+QX Sm#HB+�ÏǤ2b `2/mM/�Mi2b 2MpQHp2K � /BpBb½Q BM�/2[m�/�
/Qb `2bmHi�/Qb /Q 2bim/Q 2K p�`BQb �`iB;QbX Pb K�Mmb+`BiQb [m2 7Q`�K Tm#HB+�/Qb 2K
Qmi`Qb Hm;�`2b- [m2 b2 2M+QMi`�K 2K `2pBb½Q gg2K Qmi`Qb Hm;�`2b Qm [m2 7Q`�K Tm#HB+�/Qb
Qm 2MpB�/Qb +QK /�/Qb `2/mM/�Mi2b M½Q /BpmH;�/Qb 2bi�`½Q bmD2BiQb �Qb T`Q+2/BK2MiQb
2 b�MÏǤ2bX

$XWRU &RUUHVSRQGHQWH

P MQK2 2 Q 2M/2`2ÏQ /2 2K�BH p�HB/Q /Q �miQ` +Q``2bTQM/2Mi2 b½Q /�/Qb � b2` 7Q`M2+B@
/QbX P �miQ` +Q``2bTQM/2Mi2 û Q �miQ` `2bTQMb�p2H T2H� +QKmMB+�Ï½Q +QK � `2pBbi� T�`�
Tm#HB+�Ï½QX P �miQ` +Q``2bTQM/2Mi2 û `2bTQMb�p2H TQ` ;�`�MiB` [m2 iQ/Qb Qb +Q�miQ`2b
b2D�K BM+Hmő/Qb MQ K�Mmb+`BiQ 2 [m2 iQ/Qb Qb +Q�miQ`2b i2M?�K pBbiQ 2 �T`Qp�/Q �
p2`b½Q }M�H /Q K�Mmb+`BiQ 2 +QM+Q`/�/Q +QK bm� bm#KBbb½Q T�`� Tm#HB+�Ï½QX
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�b 7QMi2b /2 }M�M+B�K2MiQ /� BMp2biB;�Ï½Q /Q K�Mmb+`BiQ /2p2K b2` /2pB/�K2Mi2 `2+Q@
M?2+B/�bX ú /� `2bTQMb�#BHB/�/2 /Qb �miQ`2b b2;mB` [m�Bb[m2` Q#`B;�ÏǤ2b /2 Tm#HB+�Ï½Q
/2b+`BiQb T2H�b bm�b 2MiB/�/2b }M�M+B�/Q`�bX

hQ/�b �b 7QMi2b /2 �TQBQ }M�M+2B`Q �Q T`QD2iQ Qm [m�H[m2` +QM~BiQ /2 BMi2`2bb2b
bm#bi�MiBpQ [m2 TQbb� b2` BMi2`T`2i�/Q T�`� BM~m2M+B�` Qb `2bmHi�/Qb /2p2K b2` /BpmH@
;�/�bX

6DQo}HV

LQ +�bQ /2 b2`2K 2M+QMi`�/�b pBQH�ÏǤ2b /Q+mK2Mi�/�b /2 [m�H[m2` mK� /�b Q`B2Mi�ÏǤ2b
ûiB+�b- Q 1/BiQ`@BM@*?B27 /� S2`bT2+iBp�b @ CQm`M�H Q7 SQHBiB+�H a+B2M+2 U�;BM/Q /2 7Q`K�
BM/2T2M/2Mi2 Qm 2K +QMDmMiQ +QK � 1[mBT� 1/BiQ`B�H /� S2`bT2+iBp�b @ CQm`M�H Q7
SQHBiB+�H a+B2M+2V TQ/2,

RX _2D2Bi�` BK2/B�i�K2Mi2 Q K�Mmb+`BiQ BM7`�iQ`X

kX _2D2Bi�` BK2/B�i�K2Mi2 [m�H[m2` Qmi`Q K�Mmb+`BiQ 2MpB�/Q ¨ S2`bT2+iBp�b @ CQm`M�H
Q7 SQHBiB+�H a+B2M+2 TQ` [m�H[m2` mK /Qb �miQ`2b /Q K�Mmb+`BiQ BM7`�iQ`X

jX S`QB#B` iQ/Qb Qb �miQ`2b /2 bm#K2i2` MQpQb K�Mmb+`BiQb T�`� � S2`bT2+iBp�b @ CQm`@
M�H Q7 SQHBiB+�H a+B2M+2- BM/BpB/m�HK2Mi2 Qm 2K +QK#BM�Ï½Q +QK Qmi`Qb �miQ`2b /Q
K�Mmb+`BiQ BM7`�iQ`- #2K +QKQ 2K +QK#BM�Ï½Q +QK Qmi`Qb �miQ`2bX

9X S`QB#B` iQ/Qb Qb �miQ`2b /2 7�x2` T�`i2 /Q *QMb2H?Q 1/BiQ`B�H /� S2`bT2+iBp�b @
CQm`M�H Q7 SQHBiB+�H a+B2M+2X

8X LQb +�bQb 2K [m2 �b pBQH�ÏǤ2b /�b Q`B2Mi�ÏǤ2b ûiB+�b b½Q +QMbB/2`�/�b T�`iB+mH�`@
K2Mi2 K�HB+BQbQ- � S2`bT2+iBp�b @ CQm`M�H Q7 SQHBiB+�H a+B2M+2 `2b2`p� Q /B`2BiQ /2
BKTQ` b�MÏǤ2b �/B+BQM�BbX
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