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q?v #mbBM2bb bQ7ir�`2
A7 vQm i?BMF ǳ#mbBM2bb bQ7ir�`2Ǵ Bb Dmbi 2Mi2`T`Bb2 T�v`QHH �TTHB+�iBQMb- i?BMF �;�BMX A7 vQm rQ`F QM �Mv r2#
�TTHB+�iBQM Q` a��a T`Q/m+i- vQm r`Bi2 #mbBM2bb bQ7ir�`2X

uQmǶp2 b22M TQQ` +Q/2 #27Q`2- �M/ r2 /B/ �b r2HHX q?�iǶb rQ`b2- r2Ƕp2 2tT2`B2M+2/ ?Qr TQQ`Hv /2bB;M2/ +Q/2#�b2b
?QH/ i?2 T`Q/m+iǶb `�TB/ ;`Qri? �M/ i?2 +QKT�MvǶb bm++2bbX

q2 HQQF2/ BMiQ /Bz2`2Mi T�ii2`Mb �M/ i2+?MB[m2b QM ?Qr iQ BKT`Qp2 i?BbX q2 �TTHB2/ i?2K BM T`�+iB+2 rBi?BM Qm`
i2�Kb �M/ b22M bQK2 rQ`F p2`v r2HHX

q?v :Q
:QǶb BMBiB�H bm++2bb ?�TT2M2/ KQbiHv rBi?BM HQr@H2p2H �TTHB+�iBQMb- HBF2 *GA iQQHb �M/ BM7`�bi`m+im`2 bQ7ir�`2- HBF2
Em#2`M2i2bX >Qr2p2`- :Q kyky am`p2vR b?Qrb i?�i K�DQ`Biv Q7 :Q /2p2HQT2`b r`Bi2 �SAf_S* b2`pB+2bX e3W T2`+2Mi
Q7 `2bTQM/2Mib mb2 :Q 7Q` ǳr2# T`Q;`�KKBM;ǴX

aQK2 +H�BK i?�i :Q Bb KBbbBM; �/p�M+2/ 72�im`2b iQ #2+QK2 � T`Q/m+iBp2 iQQHX PM i?2 Qi?2` ?�M/- r2 722H bBKTHB+Biv
Bb :QǶb bi`2M;i?X AiǶb pB�#H2 7Q` r`BiBM; #mbBM2bb �TTHB+�iBQMb MQi /2bTBi2 i?2 H�+F Q7 72�im`2b #mi #2+�mb2 Q7 BiX

uQm /QMǶi r�Mi vQm` #mbBM2bbǶb KQbi +`m+B�H +Q/2 iQ #2 bK�`i �M/ mbBM; i?2 H�i2bi ?�+FbX uQm M22/ Bi iQ #2
K�BMi�BM�#H2- 2ti`2K2Hv +H2�`- �M/ 2�bv iQ +?�M;2X q2Ƕp2 7QmM/ i?�i mbBM; :Q �HQM; �/p�M+2/ �`+?Bi2+im`�H
T�ii2`Mb +�M ;Bp2 vQm i?�iX

AiǶb M�Bp2 iQ i?BMF vQm rBHH �pQB/ i2+?MB+�H /2#i Dmbi i?�MFb iQ mbBM; :QX �Mv bQ7ir�`2 T`QD2+i i?�iǶb +QKTH2t
2MQm;? +�M #2+QK2 � "B; "�HH Q7 Jm/k B7 vQm /QMǶi i?BMF �#Qmi Bib /2bB;M #27Q`2?�M/X aTQBH2` �H2`i, KB+`Qb2`pB+2b
/QMǶi `2/m+2 +QKTH2tBivX
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k?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf"B;n#�HHnQ7nKm/

j



>Qr Bb i?Bb #QQF /Bz2`2Mi
AM kyky- r2 bi�`i2/ � M2r b2`B2b QM Qm` #HQ; 7Q+mb2/ QM #mBH/BM; #mbBM2bb bQ7ir�`2X

q2 /B/MǶi r�Mi iQ r`Bi2 �`iB+H2b r?2`2 i?2 �mi?Q` K�F2b #QH/ +H�BKb- #mi i?2 /2b+`B#2/ i2+?MB[m2b �`2 ?�`/ iQ
�TTHvX 1t�KTH2b �`2 ;`2�i 7Q` H2�`MBM;- bQ r2 /2+B/2/ iQ +`2�i2 � `2�H- QT2M@bQm`+2- �M/ /2THQv�#H2 r2# �TTHB+�iBQM
i?�i rQmH/ ?2HT mb b?Qr i?2 T�ii2`MbX

AM i?2 BMBiB�H p2`bBQM Q7 i?2 �TTHB+�iBQM- r2Ƕp2 ?B//2M QM Tm`TQb2 bQK2 �MiB@T�ii2`MbX h?2v b22K BMMQ+2Mi- �`2 ?�`/
iQ bTQi- �M/ +�M ?m`i vQm` /2p2HQTK2Mi bT22/ H�i2`X

AM i?2 7QHHQrBM; TQbib 7`QK i?2 b2`B2b- r2 `27�+iQ`2/ i?2 �TTHB+�iBQM b2p2`�H iBK2b- b?QrBM; i?2 �MiB@T�ii2`Mb �M/
?Qr iQ �pQB/ i?2KX q2 �HbQ BMi`Q/m+2/ bQK2 2bb2MiB�H i2+?MB[m2b HBF2 ...- *Z_a- �M/ *H2�M �`+?Bi2+im`2X h?2
2MiB`2 +QKKBi ?BbiQ`v Bb �p�BH�#H2 7Q` 2�+? �`iB+H2X

SQbib 7`QK i?�i #HQ; b2`B2b �`2 :Q rBi? i?2 .QK�BMǶb 7QmM/�iBQM @ 2/Bi2/ �M/ T`2T�`2/ 7Q` � #2ii2` `2�/BM; 2tT2`B2M+2X

q?Q Bb i?Bb #QQF 7Q`
q2 �bbmK2 vQm ?�p2 #�bB+ FMQrH2/;2 Q7 :Q �M/ �H`2�/v rQ`F2/ QM bQK2 T`QD2+ibX A/2�HHv- vQmǶ`2 HQQFBM; 7Q` T�ii2`Mb
i?�i rBHH ?2HT vQm /2bB;M �TTHB+�iBQMb iQ MQi #2+QK2 H2;�+v bQ7ir�`2 BM � 72r KQMi?bX

JQbi Q7 i?2 B/2�b BM i?Bb #QQF b?BM2 BM �TTHB+�iBQMb rBi? +QKTH2t #mbBM2bb b+2M�`BQbX aQK2 K�F2 b2Mb2 BM bBKTH2`
+�b2b- �M/ bQK2 rBHH HQQF HBF2 i2``B#H2 Qp2`@2M;BM22`BM; B7 mb2/ BM bK�HH T`QD2+ibX h`v iQ #2 T`�;K�iB+ �M/ +?QQb2
i?2 #2bi iQQH 7Q` i?2 DQ#X q2 b?�`2 bQK2 ?BMib QM i?Bb iQTB+ �b r2HHX

q?Q r2 �`2
q2Ƕ`2 JBƈQbxj �M/ _Q#2`i9- +Q@7QmM/2`b Q7 h?`22 .Qib G�#b8X q2 #�b2/ i?Bb #QQF QM TQbib 7`QK Qm` i2+? #HQ;eX
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*H2�M �`+?Bi2+im`2

JBƈQbx aKƦƈF�

h?2 �mi?Q`b Q7 �++2H2`�i2R /2/B+�i2 � r?QH2 +?�Ti2` iQ bQ7ir�`2 �`+?Bi2+im`2 �M/ ?Qr Bi �z2+ib /2p2HQTK2Mi T2`@
7Q`K�M+2X PM2 i?BM; i?�i Q7i2M +QK2b mT Bb /2bB;MBM; �TTHB+�iBQMb iQ #2 ǳHQQb2Hv +QmTH2/ǴX

h?2 ;Q�H Bb 7Q` vQm` �`+?Bi2+im`2 iQ bmTTQ`i i?2 �#BHBiv Q7 i2�Kb iQ ;2i i?2B` rQ`F /QM2ě7`QK /2bB;M
i?`Qm;? iQ /2THQvK2MiěrBi?Qmi `2[mB`BM; ?B;?@#�M/rB/i? +QKKmMB+�iBQM #2ir22M i2�KbX

�++2H2`�i2 U?iiTb,ffBi`2pQHmiBQMX+QKf#QQFf�++2H2`�i2fV

LQi2

A7 vQm ?�p2MǶi `2�/ �++2H2`�i2� v2i- A ?B;?Hv `2+QKK2M/ BiX h?2 #QQF T`2b2Mib b+B2MiB}+ 2pB/2M+2 QM K2i?Q/b
H2�/BM; iQ ?B;? T2`7Q`K�M+2 BM /2p2HQTK2Mi i2�KbX h?2 �TT`Q�+? A /2b+`B#2 Bb MQi QMHv #�b2/ QM Qm`
2tT2`B2M+2b #mi �HbQ K2MiBQM2/ i?`Qm;?Qmi i?2 #QQFX

�?iiTb,ffBi`2pQHmiBQMX+QKf#QQFf�++2H2`�i2f

q?BH2 +QmTHBM; b22Kb KQbiHv `2H�i2/ iQ KB+`Qb2`pB+2b �+`Qbb KmHiBTH2 i2�Kb- r2 }M/ HQQb2Hv +QmTH2/ �`+?Bi2+im`2 Dmbi
�b mb27mH 7Q` rQ`F rBi?BM � i2�KX E22TBM; �`+?Bi2+im`2 bi�M/�`/b K�F2b T�`�HH2H rQ`F TQbbB#H2 �M/ ?2HTb QM#Q�`/
M2r i2�K K2K#2`bX

uQm T`Q#�#Hv ?2�`/ �#Qmi i?2 ǳHQr +QmTHBM;- ?B;? +Q?2bBQMǴ +QM+2Ti- #mi BiǶb `�`2Hv Q#pBQmb ?Qr iQ �+?B2p2 BiX h?2
;QQ/ M2rb Bb- BiǶb i?2 K�BM #2M2}i Q7 *H2�M �`+?Bi2+im`2X

h?2 T�ii2`M Bb MQi QMHv �M 2t+2HH2Mi r�v iQ bi�`i � T`QD2+i #mi �HbQ ?2HT7mH r?2M `27�+iQ`BM; � TQQ`Hv /2bB;M2/
�TTHB+�iBQMX A 7Q+mb QM i?2 H�ii2` BM i?Bb +?�Ti2`X A b?Qr `27�+iQ`BM; Q7 � `2�H �TTHB+�iBQM- bQ Bi b?QmH/ #2 +H2�` ?Qr
iQ �TTHv bBKBH�` +?�M;2b BM vQm` T`QD2+ibX

h?2`2 �`2 �HbQ Qi?2` #2M2}ib Q7 i?Bb �TT`Q�+? r2 MQiB+2/,

R?iiTb,ffBi`2pQHmiBQMX+QKf#QQFf�++2H2`�i2f
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Ç � bi�M/�`/ bi`m+im`2- bQ BiǶb 2�bv iQ }M/ vQm` r�v BM i?2 T`QD2+i-
Ç 7�bi2` /2p2HQTK2Mi BM i?2 HQM; i2`K-
Ç KQ+FBM; /2T2M/2M+B2b #2+QK2b i`BpB�H BM mMBi i2bib-
Ç 2�bv brBi+?BM; 7`QK T`QiQivT2b iQ T`QT2` bQHmiBQMb U2X;X- +?�M;BM; BM@K2KQ`v biQ`�;2 iQ �M aZG /�i�#�b2VX

*H2�M �`+?Bi2+im`2
A ?�/ � ?�`/ iBK2 +QKBM; mT rBi? i?Bb +?�Ti2`Ƕb iBiH2 #2+�mb2 i?2 T�ii2`M +QK2b BM K�Mv ~�pQ`bX h?2`2Ƕb *H2�M
�`+?Bi2+im`2k- PMBQM �`+?Bi2+im`2j- >2t�;QM�H �`+?Bi2+im`29- �M/ SQ`ib �M/ �/�Ti2`bX

q2 i`B2/ iQ mb2 i?2b2 T�ii2`Mb BM :Q BM �M B/BQK�iB+ r�v /m`BM; i?2 H�bi +QmTH2 Q7 v2�`bX Ai BMpQHp2/ i`vBM; Qmi
bQK2 �TT`Q�+?2b- 7�BHBM;- +?�M;BM; i?2K- �M/ i`vBM; �;�BMX

q2 �``Bp2/ �i � KBt Q7 i?2 B/2�b �#Qp2- bQK2iBK2b MQi bi`B+iHv 7QHHQrBM; i?2 Q`B;BM�H T�ii2`Mb- #mi r2 7QmM/ Bi rQ`Fb
r2HH BM :QX A rBHH b?Qr Qm` �TT`Q�+? rBi? � `27�+iQ`BM; Q7 qBH/ qQ`FQmib8- Qm` 2t�KTH2 �TTHB+�iBQMX

A r�Mi iQ TQBMi Qmi i?�i i?2 B/2� Bb MQi M2r �i �HHX � #B; T�`i Q7 Bi Bb �#bi`�+iBM; �r�v BKTH2K2Mi�iBQM /2i�BHb-
� bi�M/�`/ BM i2+?MQHQ;v- 2bT2+B�HHv bQ7ir�`2X

�MQi?2` M�K2 7Q` Bi Bb b2T�`�iBQM Q7 +QM+2`MbX h?2 +QM+2Ti Bb bQ QH/ MQr Bi 2tBbib QM b2p2`�H H2p2HbX h?2`2 �`2
bi`m+im`2b- M�K2bT�+2b- KQ/mH2b- T�+F�;2b- �M/ 2p2M UKB+`QVb2`pB+2bX �HH K2�Mi iQ F22T `2H�i2/ i?BM;b rBi?BM �
#QmM/�`vX aQK2iBK2b- Bi 722Hb HBF2 +QKKQM b2Mb2,

Ç A7 vQm ?�p2 iQ QTiBKBx2 �M aZG [m2`v- vQm /QMǶi r�Mi iQ `BbF +?�M;BM; i?2 /BbTH�v 7Q`K�iX
Ç A7 vQm +?�M;2 �M >hhS `2bTQMb2 7Q`K�i- vQm /QMǶi r�Mi iQ �Hi2` i?2 /�i�#�b2 b+?2K�X

Pm` �TT`Q�+? iQ *H2�M �`+?Bi2+im`2 Bb irQ B/2�b +QK#BM2/, b2T�`�iBM; SQ`ib �M/ �/�Ti2`b �M/ HBKBiBM;
?Qr +Q/2 bi`m+im`2b `272` iQ 2�+? Qi?2`X

"27Q`2 q2 ai�`i
"27Q`2 BMi`Q/m+BM; *H2�M �`+?Bi2+im`2 BM qBH/ qQ`FQmib- A `27�+iQ`2/ i?2 T`QD2+i � #BiX h?2 +?�M;2b +QK2 7`QK
T�ii2`Mb r2 b?�`2/ BM T`2pBQmb +?�Ti2`bX

h?2 }`bi QM2 Bb mbBM; b2T�`�i2 KQ/2Hb 7Q` /�i�#�b2 2MiBiB2b �M/ >hhS `2bTQMb2bX AǶp2 BMi`Q/m+2/ +?�M;2b
BM i?2 mb2`b b2`pB+2 BM q?2M iQ bi�v �r�v 7`QK ._u U*?�Ti2` 8VX A �TTHB2/ i?2 b�K2 T�ii2`M MQr BM i`�BM2`
�M/ i`�BMBM;b �b r2HHX a22 i?2 7mHH +QKKBi QM :Bi>m#eX

h?2 b2+QM/ +?�M;2 7QHHQrb i?2 _2TQbBiQ`v S�ii2`M i?�i _Q#2`i BMi`Q/m+2/ BM h?2 _2TQbBiQ`v S�ii2`M U*?�T@
i2` dVX Jv `27�+iQ`BM;d KQp2/ /�i�#�b2@`2H�i2/ +Q/2 BM i`�BMBM;b iQ � b2T�`�i2 bi`m+im`2X

k?iiTb,ff#HQ;X+H2�M+Q/2`X+QKfmM+H2@#Q#fkyRkfy3fRjfi?2@+H2�M@�`+?Bi2+im`2X?iKH
j?iiTb,ffD277`2vT�H2`KQX+QKfkyy3fydfi?2@QMBQM@�`+?Bi2+im`2@T�`i@Rf
9?iiTb,ffr2#X�`+?Bp2XQ`;fr2#fkyR3y3kkRyy38kf?iiT,ff�HBbi�B`X+Q+F#m`MXmbf>2t�;QM�HY�`+?Bi2+im`2
8?iiTb,ff;Bi?m#X+QKfh?`22.QibG�#bfrBH/@rQ`FQmib@;Q@///@2t�KTH2
e?iiTb,ff#BiXHvfjF7H39;
d?iiTb,ff#BiXHvfj#ERSrd
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a2T�`�iBM; SQ`ib �M/ �/�Ti2`b
SQ`ib �M/ �/�Ti2`b +�M #2 +�HH2/ /Bz2`2Mi M�K2b- HBF2 BMi2`7�+2b �M/ BM7`�bi`m+im`2X �i i?2 +Q`2- i?2 B/2� Bb iQ
2tTHB+BiHv b2T�`�i2 i?2b2 irQ +�i2;Q`B2b 7`QK i?2 `2bi Q7 vQm` �TTHB+�iBQM +Q/2X

q2 i�F2 i?2 +Q/2 BM i?2b2 ;`QmTb �M/ TH�+2 Bi BM /Bz2`2Mi T�+F�;2bX q2 `272` iQ i?2K �b ǳH�v2`bǴX h?2 H�v2`b r2
mbm�HHv mb2 �`2 �/�Ti2`b- TQ`ib- �TTHB+�iBQM- �M/ /QK�BMX

Ç �M �/�Ti2` Bb ?Qr vQm` �TTHB+�iBQM i�HFb iQ i?2 2ti2`M�H rQ`H/X uQm ?�p2 iQ �/�Ti vQm` BMi2`M�H
bi`m+im`2b iQ r?�i i?2 2ti2`M�H �SA 2tT2+ibX h?BMF aZG [m2`B2b- >hhS Q` ;_S* +HB2Mib- }H2 `2�/2`b �M/
r`Bi2`b- Sm#fam# K2bb�;2 Tm#HBb?2`bX

Ç � TQ`i Bb �M BMTmi iQ vQm` �TTHB+�iBQM- �M/ i?2 QMHv r�v i?2 2ti2`M�H rQ`H/ +�M `2�+? BiX Ai +QmH/ #2 �M
>hhS Q` ;_S* b2`p2`- � *GA +QKK�M/- Q` � Sm#fam# K2bb�;2 bm#b+`B#2`X

Ç h?2 �TTHB+�iBQM HQ;B+ Bb � i?BM H�v2` i?�i ǳ;Hm2b iQ;2i?2`Ǵ Qi?2` H�v2`bX AiǶb �HbQ FMQrM �b ǳmb2 +�b2bǴX A7
vQm `2�/ i?Bb +Q/2 �M/ +�MǶi i2HH r?�i /�i�#�b2 Bi mb2b Q` r?�i l_G Bi +�HHb- BiǶb � ;QQ/ bB;MX aQK2iBK2b BiǶb
p2`v b?Q`i- �M/ i?�iǶb }M2X h?BMF �#Qmi Bi �b �M Q`+?2bi`�iQ`X

Ç A7 vQm �HbQ 7QHHQr .QK�BM@.`Bp2M .2bB;M3- vQm +�M BMi`Q/m+2 � /QK�BM H�v2` i?�i ?QH/b Dmbi i?2 #mbBM2bb
HQ;B+X

LQi2

A7 i?2 B/2� Q7 b2T�`�iBM; H�v2`b Bb biBHH MQi +H2�`- i�F2 � HQQF �i vQm` bK�`iT?QM2X A7 vQm i?BMF �#Qmi Bi- Bi
mb2b bBKBH�` +QM+2Tib �b r2HHX
uQm +�M +QMi`QH vQm` bK�`iT?QM2 mbBM; i?2 T?vbB+�H #miiQMb- i?2 iQm+?b+`22M- Q` pQB+2 �bbBbi�MiX q?2i?2`
vQm T`2bb i?2 ǳpQHmK2 mTǴ #miiQM- brBT2 i?2 pQHmK2 #�` mT- Q` b�v ǳaB`B- pQHmK2 mTǴ- i?2 2z2+i Bb i?2 b�K2X
h?2`2 �`2 b2p2`�H 2Mi`v TQBMib UTQ`ibV iQ i?2 ǳ+?�M;2 pQHmK2Ǵ HQ;B+X
q?2M vQm TH�v bQK2 KmbB+- vQm +�M ?2�` Bi +QKBM; 7`QK i?2 bT2�F2`X A7 vQm THm; BM ?2�/T?QM2b- i?2 �m/BQ
rBHH �miQK�iB+�HHv +?�M;2 iQ i?2KX uQm` KmbB+ �TT /Q2bMǶi +�`2X AiǶb MQi i�HFBM; rBi? i?2 ?�`/r�`2 /B`2+iHv-
#mi mbBM; QM2 Q7 i?2 �/�Ti2`b i?2 Pa T`QpB/2bX
*�M vQm BK�;BM2 +`2�iBM; � KQ#BH2 �TT i?�i ?�b iQ #2 �r�`2 Q7 i?2 ?2�/T?QM2b KQ/2H +QMM2+i2/ iQ i?2 bK�`i@
T?QM2\ AM+Hm/BM; aZG [m2`B2b /B`2+iHv BMbB/2 i?2 �TTHB+�iBQM HQ;B+ Bb bBKBH�`, Bi 2tTQb2b i?2 BKTH2K2Mi�iBQM
/2i�BHbX

G2iǶb bi�`i `27�+iQ`BM; #v BMi`Q/m+BM; i?2 H�v2`b BM i?2 i`�BMBM;b b2`pB+2X h?2 T`QD2+i HQQFb HBF2 i?Bb bQ 7�`,
i`�BMBM;bf
��� 7B`2biQ`2X;Q
��� ;QXKQ/
��� ;QXbmK
��� ?iiTX;Q
��� K�BMX;Q
��� QT2M�TBn�TBX;2MX;Q
��� QT2M�TBnivT2bX;2MX;Q

h?Bb T�`i Q7 `27�+iQ`BM; Bb bBKTH2,

3a22 *?�Ti2` e, .QK�BM@.`Bp2M .2bB;M GBi2
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6B;m`2 NXR, *H2�M �`+?Bi2+im`2 H�v2`b

Ryy



RX *`2�i2 TQ`ib- �/�Ti2`b- �M/ �TT /B`2+iQ`B2bX
kX JQp2 2�+? }H2 iQ i?2 T`QT2` /B`2+iQ`vX

i`�BMBM;bf
��� �/�Ti2`b
�ƑƑ ��� 7B`2biQ`2X;Q
��� �TT
��� ;QXKQ/
��� ;QXbmK
��� K�BMX;Q
��� TQ`ib

��� ?iiTX;Q
��� QT2M�TBn�TBX;2MX;Q
��� QT2M�TBnivT2bX;2MX;Q

A BMi`Q/m+2/ bBKBH�` T�+F�;2b BM i?2 i`�BM2` b2`pB+2X q2 rQMǶi K�F2 �Mv +?�M;2b iQ i?2 mb2`b b2`pB+2 i?Bb iBK2X
h?2`2Ƕb MQ �TTHB+�iBQM HQ;B+ i?2`2- �M/ Qp2`�HH- BiǶb iBMvX �b rBi? 2p2`v i2+?MB[m2- �TTHv *H2�M �`+?Bi2+im`2 r?2`2
Bi K�F2b b2Mb2X

LQi2

A7 i?2 T`QD2+i ;`Qrb BM bBx2- vQm K�v }M/ Bi ?2HT7mH iQ �// �MQi?2` H2p2H Q7 bm#/B`2+iQ`B2bX 6Q` 2t�KTH2-
�/�Ti2`bf?Qm`fKvb[Hn`2TQbBiQ`vX;Q Q` TQ`ibf?iiTf?Qm`n?�M/H2`X;QX

uQm T`Q#�#Hv MQiB+2/ i?2`2 �`2 MQ }H2b BM i?2 �TT T�+F�;2X q2 MQr ?�p2 iQ 2ti`�+i i?2 �TTHB+�iBQM HQ;B+ 7`QK
>hhS ?�M/H2`bX

h?2 �TTHB+�iBQM G�v2`
G2iǶb b22 r?2`2 Qm` �TTHB+�iBQM HQ;B+ HBp2bX h�F2 � HQQF �i i?2 *�M+2Hh`�BMBM; K2i?Q/ BM i?2 i`�BMBM;b b2`pB+2X
7mM+ U? >iiTa2`p2`V *�M+2Hh`�BMBM;Ur ?iiTX_2bTQMb2q`Bi2`- `  ?iiTX_2[m2biV &

i`�BMBM;llA. ,4 `X*QMi2tiUVXo�Hm2U]i`�BMBM;llA.]VXUbi`BM;V

mb2`- 2`` ,4 �mi?Xlb2`6`QK*itU`X*QMi2tiUVV
B7 2`` 54 MBH &

?iiT2``XlM�mi?Q`Bb2/U]MQ@mb2`@7QmM/]- 2``- r- `V
`2im`M

'

2`` 4 ?X/#X*�M+2Hh`�BMBM;U`X*QMi2tiUV- mb2`- i`�BMBM;llA.V
B7 2`` 54 MBH &

?iiT2``XAMi2`M�H1``Q`U]+�MMQi@mT/�i2@i`�BMBM;]- 2``- r- `V
`2im`M

'
'

aQm`+2, ?iiTX;Q QM :Bi>m#N

N?iiTb,ff#BiXHvfjmHjZsL
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h?Bb K2i?Q/ Bb i?2 2Mi`v TQBMi iQ i?2 �TTHB+�iBQMX h?2`2Ƕb MQi Km+? HQ;B+ i?2`2- bQ H2iǶb ;Q /22T2` BMiQ i?2
/#X*�M+2Hh`�BMBM; K2i?Q/X

AMbB/2 i?2 6B`2biQ`2 i`�Mb�+iBQM- i?2`2Ƕb � HQi Q7 +Q/2 i?�i /Q2bMǶi #2HQM; iQ /�i�#�b2 ?�M/HBM;X

q?�iǶb rQ`b2- i?2 �+im�H �TTHB+�iBQM HQ;B+ BMbB/2 i?Bb K2i?Q/ mb2b i?2 /�i�#�b2 KQ/2H Uh`�BMBM;JQ/2HV 7Q` /2+BbBQM
K�FBM;,
B7 i`�BMBM;X+�M"2*�M+2HH2/UV &

ff XXX
' 2Hb2 &

Ryk



ff XXX
'

aQm`+2, }`2biQ`2X;Q QM :Bi>m#Ry

JBtBM; i?2 #mbBM2bb `mH2b UHBF2 r?2M � i`�BMBM; +�M #2 +�M+2H2/V rBi? i?2 /�i�#�b2 KQ/2H bHQrb /QrM /2p2HQTK2Mi-
�b i?2 +Q/2 #2+QK2b ?�`/ iQ mM/2`bi�M/ �M/ `2�bQM �#QmiX AiǶb �HbQ /B{+mHi iQ i2bi bm+? HQ;B+X

hQ }t i?Bb- r2 �// �M BMi2`K2/B�i2 h`�BMBM; ivT2 BM i?2 �TT H�v2`,
ivT2 h`�BMBM; bi`m+i &

llA. bi`BM;
lb2`llA. bi`BM;
lb2` bi`BM;

hBK2 iBK2XhBK2
LQi2b bi`BM;

S`QTQb2/hBK2  iBK2XhBK2
JQp2S`QTQb2/"v  bi`BM;

'

7mM+ Ui h`�BMBM;V *�M"2*�M+2HH2/UV #QQH &
`2im`M iXhBK2Xam#UiBK2XLQrUVV = iBK2X>Qm` k9

'

7mM+ Ui h`�BMBM;V JQp2_2[mB`2b�++2TiUV #QQH &
`2im`M 5iX*�M"2*�M+2HH2/UV

'

aQm`+2, i`�BMBM;X;Q QM :Bi>m#RR

Ai b?QmH/ MQr #2 +H2�` QM i?2 }`bi `2�/ r?2M � i`�BMBM; +�M #2 +�M+2H2/X q2 +�MǶi i2HH ?Qr i?2 i`�BMBM; Bb biQ`2/
BM i?2 /�i�#�b2 Q` i?2 CaPL 7Q`K�i mb2/ BM i?2 >hhS �SAX h?�iǶb � ;QQ/ bB;MX

q2 +�M MQr mT/�i2 i?2 /�i�#�b2 H�v2` K2i?Q/b iQ `2im`M i?Bb ;2M2`B+ �TTHB+�iBQM ivT2 BMbi2�/ Q7 i?2 /�i�#�b2@
bT2+B}+ bi`m+im`2 Uh`�BMBM;JQ/2HVX h?2 K�TTBM; Bb i`BpB�H #2+�mb2 i?2 bi`m+ib ?�p2 i?2 b�K2 }2H/b U#mi 7`QK MQr
QM- i?2v +�M 2pQHp2 BM/2T2M/2MiHv 7`QK 2�+? Qi?2`VX
i ,4 h`�BMBM;JQ/2H&'
B7 2`` ,4 /Q+X.�i�hQU�iVc 2`` 54 MBH &

`2im`M MBH- 2``
'

i`�BMBM;b 4 �TT2M/Ui`�BMBM;b- �TTXh`�BMBM;UiVV

aQm`+2, i`�BMBM;bn}`2biQ`2n`2TQbBiQ`vX;Q QM :Bi>m#Rk

Ry?iiTb,ff#BiXHvfjmb>8ak
RR?iiTb,ff#BiXHvfkSyEAPo
Rk?iiTb,ff#BiXHvfj�67"FB

Ryj



h?2 �TTHB+�iBQM a2`pB+2
q2 i?2M +`2�i2 � h`�BMBM;ba2`pB+2 bi`m+i BM i?2 �TT T�+F�;2 i?�i rBHH b2`p2 �b i?2 2Mi`v TQBMi iQ i`�BMBM;b
�TTHB+�iBQM HQ;B+X
ivT2 h`�BMBM;a2`pB+2 bi`m+i &
'

7mM+ U+ h`�BMBM;a2`pB+2V *�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- mb2` �mi?Xlb2`- i`�BMBM;llA. bi`BM;V 2``Q` &

'

aQ ?Qr /Q r2 +�HH i?2 /�i�#�b2 MQr\ G2iǶb i`v iQ `2THB+�i2 r?�i r�b mb2/ bQ 7�` BM i?2 >hhS ?�M/H2`X
ivT2 h`�BMBM;a2`pB+2 bi`m+i &

/# �/�Ti2`bX."
'

7mM+ U+ h`�BMBM;a2`pB+2V *�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- mb2` �mi?Xlb2`- i`�BMBM;llA. bi`BM;V 2``Q` &
`2im`M +X/#X*�M+2Hh`�BMBM;U+it- mb2`- i`�BMBM;llA.V

'

h?Bb +Q/2 rQMǶi +QKTBH2- i?Qm;?X
BKTQ`i +v+H2 MQi �HHQr2/
T�+F�;2 ;Bi?m#X+QKfh?`22.QibG�#bfrBH/@rQ`FQmib@;Q@///@2t�KTH2fBMi2`M�Hfi`�BMBM;b

BKTQ`ib ;Bi?m#X+QKfh?`22.QibG�#bfrBH/@rQ`FQmib@;Q@///@2t�KTH2fBMi2`M�Hfi`�BMBM;bf�/�Ti2`b
BKTQ`ib ;Bi?m#X+QKfh?`22.QibG�#bfrBH/@rQ`FQmib@;Q@///@2t�KTH2fBMi2`M�Hfi`�BMBM;bf�TT
BKTQ`ib ;Bi?m#X+QKfh?`22.QibG�#bfrBH/@rQ`FQmib@;Q@///@2t�KTH2fBMi2`M�Hfi`�BMBM;bf�/�Ti2`b

q2 M22/ iQ /2+B/2 ?Qr i?2 H�v2`b b?QmH/ `272` iQ 2�+? Qi?2`X

h?2 .2T2M/2M+v AMp2`bBQM S`BM+BTH2
� +H2�` b2T�`�iBQM #2ir22M TQ`ib- �/�Ti2`b- �M/ �TTHB+�iBQM HQ;B+ Bb mb27mH #v Bib2H7X *H2�M �`+?Bi2+im`2 BKT`Qp2b Bi
7m`i?2` rBi? .2T2M/2M+v AMp2`bBQMX

h?2 `mH2 bi�i2b i?�i Qmi2` H�v2`b UBKTH2K2Mi�iBQM /2i�BHbV +�M `272` iQ BMM2` H�v2`b U�#bi`�+iBQMbV- #mi
MQi i?2 Qi?2` r�v �`QmM/X h?2 BMM2` H�v2`b b?QmH/ BMbi2�/ /2T2M/ QM BMi2`7�+2bX

Ç h?2 .QK�BM FMQrb MQi?BM; �#Qmi Qi?2` H�v2`b r?�ibQ2p2`X Ai +QMi�BMb Tm`2 #mbBM2bb HQ;B+X
Ç h?2 �TTHB+�iBQM +�M BKTQ`i /QK�BM #mi FMQrb MQi?BM; �#Qmi Qmi2` H�v2`bX Ai ?�b MQ B/2� r?2i?2` BiǶb

#2BM; +�HH2/ #v �M >hhS `2[m2bi- � Sm#fam# ?�M/H2`- Q` � *GA +QKK�M/X
Ç SQ`ib +�M BKTQ`i BMM2` H�v2`bX SQ`ib �`2 i?2 2Mi`v TQBMib iQ i?2 �TTHB+�iBQM- bQ i?2v Q7i2M 2t2+mi2 �TTHB+�iBQM

b2`pB+2b Q` +QKK�M/bX >Qr2p2`- i?2v +�MǶi /B`2+iHv �++2bb �/�Ti2`bX
Ç �/�Ti2`b +�M BKTQ`i BMM2` H�v2`bX lbm�HHv- i?2v rBHH QT2`�i2 QM ivT2b 7QmM/ BM �TTHB+�iBQM �M/ .QK�BM-

7Q` 2t�KTH2- `2i`B2pBM; i?2K 7`QK i?2 /�i�#�b2X

Ry9



�;�BM- BiǶb MQi � M2r B/2�X h?2 .2T2M/2M+v AMp2`bBQM S`BM+BTH2 Bb i?2 ǳ.Ǵ BM aPGA.RjX .Q vQm i?BMF Bi
�TTHB2b QMHv iQ PPS\ Ai Dmbi ?�TT2Mb i?�i :Q BMi2`7�+2b K�F2 � T2`72+i K�i+? rBi? BiR9X

h?2 T`BM+BTH2 bQHp2b i?2 Bbbm2 Q7 ?Qr T�+F�;2b b?QmH/ `272` iQ 2�+? Qi?2`X h?2 #2bi r�v iQ /Q Bi Bb `�`2Hv Q#pBQmb-
2bT2+B�HHv BM :Q- r?2`2 BKTQ`i +v+H2b �`2 7Q`#B//2MX S2`?�Tb i?�iǶb r?v bQK2 /2p2HQT2`b +H�BK BiǶb #2bi iQ �pQB/

Rj?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfaPGA.
R9?iiTb,ff/�p2X+?2M2vXM2ifkyRefy3fkyfbQHB/@;Q@/2bB;M
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ǳM2biBM;Ǵ �M/ F22T �HH +Q/2 BM QM2 T�+F�;2X "mi T�+F�;2b 2tBbi 7Q` � `2�bQM- �M/ i?�iǶb b2T�`�iBQM Q7
+QM+2`MbX

:QBM; #�+F iQ Qm` 2t�KTH2- ?Qr b?QmH/ r2 `272` iQ i?2 /�i�#�b2 H�v2`\

"2+�mb2 i?2 :Q BMi2`7�+2b /QMǶi M22/ iQ #2 2tTHB+BiHv BKTH2K2Mi2/- r2 +�M /2}M2 i?2K M2ti iQ i?2 +Q/2 i?�i
M22/b i?2KX

aQ i?2 �TTHB+�iBQM b2`pB+2 /2}M2b, ǳA M22/ � r�v iQ +�M+2H � i`�BMBM; rBi? ;Bp2M llA.X A /QMǶi +�`2 ?Qr vQm /Q Bi-
#mi A i`mbi vQm iQ /Q Bi `B;?i B7 vQm BKTH2K2Mi i?Bb BMi2`7�+2ǴX
ivT2 i`�BMBM;_2TQbBiQ`v BMi2`7�+2 &

*�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- mb2` �mi?Xlb2`- i`�BMBM;llA. bi`BM;V 2``Q`
'

ivT2 h`�BMBM;a2`pB+2 bi`m+i &
i`�BMBM;_2TQbBiQ`v i`�BMBM;_2TQbBiQ`v

'

7mM+ U+ h`�BMBM;a2`pB+2V *�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- mb2` �mi?Xlb2`- i`�BMBM;llA. bi`BM;V 2``Q` &
`2im`M +Xi`�BMBM;_2TQbBiQ`vX*�M+2Hh`�BMBM;U+it- mb2`- i`�BMBM;llA.V

'

aQm`+2, i`�BMBM;nb2`pB+2X;Q QM :Bi>m#R8

h?2 /�i�#�b2 K2i?Q/ +�HHb ;_S* +HB2Mib Q7 i`�BM2` �M/ mb2`b b2`pB+2bX AiǶb MQi i?2 T`QT2` TH�+2- bQ r2 BMi`Q/m+2
irQ M2r BMi2`7�+2b i?�i i?2 b2`pB+2 rBHH mb2X
ivT2 mb2`a2`pB+2 BMi2`7�+2 &

lT/�i2h`�BMBM;"�H�M+2U+it +QMi2tiX*QMi2ti- mb2`A. bi`BM;- �KQmMi*?�M;2 BMiV 2``Q`
'

ivT2 i`�BM2`a2`pB+2 BMi2`7�+2 &
a+?2/mH2h`�BMBM;U+it +QMi2tiX*QMi2ti- i`�BMBM;hBK2 iBK2XhBK2V 2``Q`
*�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- i`�BMBM;hBK2 iBK2XhBK2V 2``Q`

'

aQm`+2, i`�BMBM;nb2`pB+2X;Q QM :Bi>m#Re

LQi2

LQi2 i?�i ǳmb2`Ǵ �M/ ǳi`�BM2`Ǵ BM i?Bb +QMi2ti �`2 MQi KB+`Qb2`pB+2b- #mi �TTHB+�iBQM U#mbBM2bbV +QM+2TibX Ai
Dmbi ?�TT2Mb i?�i BM i?Bb T`QD2+i- i?2v HBp2 BM i?2 b+QT2 Q7 KB+`Qb2`pB+2b rBi? i?2 b�K2 M�K2bX

q2 KQp2 BKTH2K2Mi�iBQMb Q7 i?2b2 BMi2`7�+2b iQ �/�Ti2`b �b lb2`b:`T+Rd �M/ h`�BM2`:`T+R3X �b � #QMmb- i?2
iBK2bi�KT +QMp2`bBQM MQr ?�TT2Mb i?2`2 �b r2HH- BMpBbB#H2 iQ i?2 �TTHB+�iBQM b2`pB+2X

R8?iiTb,ff#BiXHvfkLLedEi
Re?iiTb,ff#BiXHvfjFd`SoP
Rd?iiTb,ff#BiXHvfkSjEE66
R3?iiTb,ff#BiXHvfkSjEE66

Rye



1ti`�+iBM; i?2 �TTHB+�iBQM GQ;B+
h?2 +Q/2 +QKTBH2b- #mi Qm` �TTHB+�iBQM b2`pB+2 /Q2bMǶi /Q Km+? v2iX LQr Bb i?2 iBK2 iQ 2ti`�+i i?2 HQ;B+ �M/ Tmi
Bi BM i?2 T`QT2` TH�+2X

6BM�HHv- r2 +�M mb2 i?2 mT/�i2 7mM+iBQM T�ii2`M 7`QK h?2 _2TQbBiQ`v S�ii2`M U*?�Ti2` dV iQ 2ti`�+i i?2
�TTHB+�iBQM HQ;B+ Qmi Q7 i?2 `2TQbBiQ`vX
7mM+ U+ h`�BMBM;a2`pB+2V *�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- mb2` �mi?Xlb2`- i`�BMBM;llA. bi`BM;V 2``Q` &

`2im`M +X`2TQX*�M+2Hh`�BMBM;U+it- i`�BMBM;llA.- 7mM+Ui`�BMBM; h`�BMBM;V 2``Q` &
B7 mb2`X_QH2 54 ]i`�BM2`] �� i`�BMBM;Xlb2`llA. 54 mb2`XllA. &

`2im`M 2``Q`bX1``Q`7U]mb2` ^Wb^ Bb i`vBM; iQ +�M+2H i`�BMBM; Q7 mb2` ^Wb^]- mb2`XllA.- i`�BMBM;Xlb2`llA.V
'

p�` i`�BMBM;"�H�M+2.2Hi� BMi
B7 i`�BMBM;X*�M"2*�M+2HH2/UV &

ff Dmbi ;Bp2 i`�BMBM; #�+F
i`�BMBM;"�H�M+2.2Hi� 4 R

' 2Hb2 &
B7 mb2`X_QH2 44 ]i`�BM2`] &

ff R 7Q` +�M+2HH2/ i`�BMBM; YR 7BM2 7Q` +�M+2HHBM; #v i`�BM2` H2bb i?�M k9? #27Q`2 i`�BMBM;
i`�BMBM;"�H�M+2.2Hi� 4 k

' 2Hb2 &
ff 7BM2 7Q` +�M+2HHBM; H2bb i?�M k9? #27Q`2 i`�BMBM;
i`�BMBM;"�H�M+2.2Hi� 4 y

'
'

B7 i`�BMBM;"�H�M+2.2Hi� 54 y &
2`` ,4 +Xmb2`a2`pB+2XlT/�i2h`�BMBM;"�H�M+2U+it- i`�BMBM;Xlb2`llA.- i`�BMBM;"�H�M+2.2Hi�V
B7 2`` 54 MBH &

`2im`M 2``Q`bXq`�TU2``- ]mM�#H2 iQ +?�M;2 i`�BMBM;b #�H�M+2]V
'

'

2`` ,4 +Xi`�BM2`a2`pB+2X*�M+2Hh`�BMBM;U+it- i`�BMBM;XhBK2V
B7 2`` 54 MBH &

`2im`M 2``Q`bXq`�TU2``- ]mM�#H2 iQ +�M+2H i`�BMBM;]V
'

`2im`M MBH
'V

'

aQm`+2, i`�BMBM;nb2`pB+2X;Q QM :Bi>m#RN

h?2 �KQmMi Q7 HQ;B+ bm;;2bib r2 KB;?i r�Mi iQ BMi`Q/m+2 � /QK�BM H�v2` bQK2iBK2 BM i?2 7mim`2X 6Q` MQr- H2iǶb
F22T Bi �b Bi BbX

RN?iiTb,ff#BiXHvfjb7�3am

Ryd



A /2b+`B#2/ i?2 T`Q+2bb 7Q` Dmbi � bBM;H2 *�M+2Hh`�BMBM; K2i?Q/X _272` iQ i?2 7mHH /Bzky iQ b22 ?Qr A `27�+iQ`2/ �HH
Qi?2` K2i?Q/bX

.2T2M/2M+v AMD2+iBQM
>Qr iQ i2HH i?2 b2`pB+2 r?B+? �/�Ti2` iQ mb2\ 6B`bi- r2 /2}M2 � bBKTH2 +QMbi`m+iQ` 7Q` i?2 b2`pB+2X
7mM+ L2rh`�BMBM;ba2`pB+2U

`2TQ i`�BMBM;_2TQbBiQ`v-
i`�BM2`a2`pB+2 i`�BM2`a2`pB+2-
mb2`a2`pB+2 mb2`a2`pB+2-

V h`�BMBM;a2`pB+2 &
B7 `2TQ 44 MBH &

T�MB+U]KBbbBM; i`�BMBM;_2TQbBiQ`v]V
'
B7 i`�BM2`a2`pB+2 44 MBH &

T�MB+U]KBbbBM; i`�BM2`a2`pB+2]V
'
B7 mb2`a2`pB+2 44 MBH &

T�MB+U]KBbbBM; mb2`a2`pB+2]V
'

`2im`M h`�BMBM;a2`pB+2&
`2TQ, `2TQ-
i`�BM2`a2`pB+2, i`�BM2`a2`pB+2-
mb2`a2`pB+2, mb2`a2`pB+2-

'
'

aQm`+2, i`�BMBM;nb2`pB+2X;Q QM :Bi>m#kR

h?2M- BM K�BMX;Q r2 BMD2+i i?2 �/�Ti2`X
i`�BMBM;b_2TQbBiQ`v ,4 �/�Ti2`bXL2rh`�BMBM;b6B`2biQ`2_2TQbBiQ`vU+HB2MiV
i`�BM2`:`T+ ,4 �/�Ti2`bXL2rh`�BM2`:`T+Ui`�BM2`*HB2MiV
mb2`b:`T+ ,4 �/�Ti2`bXL2rlb2`b:`T+Umb2`b*HB2MiV

i`�BMBM;ba2`pB+2 ,4 �TTXL2rh`�BMBM;ba2`pB+2Ui`�BMBM;b_2TQbBiQ`v- i`�BM2`:`T+- mb2`b:`T+V

aQm`+2, K�BMX;Q QM :Bi>m#kk

lbBM; i?2 K�BM 7mM+iBQM Bb i?2 KQbi i`BpB�H r�v iQ BMD2+i /2T2M/2M+B2bX q2ǶHH HQQF BMiQ i?2 rB`2 HB#`�`vkj �b i?2
T`QD2+i #2+QK2b KQ`2 +QKTH2t BM 7mim`2 +?�Ti2`bX

ky?iiTb,ff#BiXHvfkJ+uEJk
kR?iiTb,ff#BiXHvfkw�JaNa
kk?iiTb,ff#BiXHvfj/trC/i
kj?iiTb,ff;Bi?m#X+QKf;QQ;H2frB`2

Ry3



�//BM; i2bib
AMBiB�HHv- i?2 T`QD2+i ?�/ �HH H�v2`b KBt2/- �M/ Bi r�bMǶi TQbbB#H2 iQ KQ+F /2T2M/2M+B2bX h?2 QMHv r�v iQ i2bi Bi r�b
iQ mb2 BMi2;`�iBQM i2bib- rBi? T`QT2` /�i�#�b2 �M/ �HH b2`pB+2b `mMMBM;X

q?BH2 BiǶb PE iQ +Qp2` bQK2 b+2M�`BQb rBi? bm+? i2bib- i?2v i2M/ iQ #2 bHQr2` �M/ MQi �b 7mM iQ rQ`F rBi? �b mMBi
i2bibX �7i2` BMi`Q/m+BM; +?�M;2b- A r�b �#H2 iQ +Qp2` *�M+2Hh`�BMBM; rBi? � mMBi i2bib bmBi2k9X

A mb2/ i?2 bi�M/�`/ :Q �TT`Q�+? Q7 i�#H2@/`Bp2M i2bib iQ K�F2 �HH +�b2b 2�bv iQ `2�/ �M/ mM/2`bi�M/X
&

L�K2, ]`2im`Mni`�BMBM;n#�H�M+2nr?2Mni`�BM2`n+�M+2Hb]-
lb2`_QH2, ]i`�BM2`]-
h`�BMBM;, �TTXh`�BMBM;&

lb2`llA., ]i`�BM2`@B/]-
hBK2, iBK2XLQrUVX�//U93  iBK2X>Qm`V-

'-
a?QmH/lT/�i2"�H�M+2, i`m2-
1tT2+i2/"�H�M+2*?�M;2, R-

'-
&

L�K2, ]2ti`�ni`�BMBM;n#�H�M+2nr?2Mni`�BM2`n+�M+2Hbn#27Q`2nk9?]-
lb2`_QH2, ]i`�BM2`]-
h`�BMBM;, �TTXh`�BMBM;&

lb2`llA., ]i`�BM2`@B/]-
hBK2, iBK2XLQrUVX�//URk  iBK2X>Qm`V-

'-
a?QmH/lT/�i2"�H�M+2, i`m2-
1tT2+i2/"�H�M+2*?�M;2, k-

'-

aQm`+2, i`�BMBM;nb2`pB+2ni2biX;Q QM :Bi>m#k8

A /B/MǶi BMi`Q/m+2 �Mv HB#`�`B2b 7Q` KQ+FBM;X uQm +�M mb2 i?2K B7 vQm HBF2- #mi vQm` BMi2`7�+2b b?QmH/ mbm�HHv #2
bK�HH 2MQm;? iQ bBKTHv r`Bi2 /2/B+�i2/ KQ+FbX
ivT2 i`�BM2`a2`pB+2JQ+F bi`m+i &

i`�BMBM;b*�M+2HH2/ ()iBK2XhBK2
'

7mM+ Ui  i`�BM2`a2`pB+2JQ+FV *�M+2Hh`�BMBM;U+it +QMi2tiX*QMi2ti- i`�BMBM;hBK2 iBK2XhBK2V 2``Q` &
iXi`�BMBM;b*�M+2HH2/ 4 �TT2M/UiXi`�BMBM;b*�M+2HH2/- i`�BMBM;hBK2V
`2im`M MBH

'

aQm`+2, i`�BMBM;nb2`pB+2ni2biX;Q QM :Bi>m#ke

.B/ vQm MQiB+2 i?2 mMmbm�HHv ?B;? MmK#2` Q7 MQi BKTH2K2Mi2/ K2i?Q/b BM `2TQbBiQ`vJQ+F\ h?�iǶb #2+�mb2 r2
mb2 � bBM;H2 i`�BMBM; b2`pB+2 7Q` �HH K2i?Q/b- bQ r2 M22/ iQ BKTH2K2Mi i?2 7mHH BMi2`7�+2- 2p2M r?2M i2biBM; Dmbi QM2

k9?iiTb,ff#BiXHvfjbQ.p[?
k8?iiTb,ff#BiXHvfjdm*:lp
ke?iiTb,ff#BiXHvfjFd`q_2
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Q7 i?2KX

q2ǶHH BKT`Qp2 Bi BM "�bB+ *Z_a U*?�Ti2` RyVX

q?�i �#Qmi i?2 #QBH2`TH�i2\
uQm KB;?i #2 rQM/2`BM; B7 r2 /B/MǶi BMi`Q/m+2 iQQ Km+? #QBH2`TH�i2X h?2 T`QD2+i BM/22/ ;`2r BM bBx2 #v +Q/2 HBM2b-
#mi i?�i #v Bib2H7 /Q2bMǶi /Q �Mv ?�`KX AiǶb �M BMp2biK2Mi BM HQQb2 +QmTHBM;kd i?�i rBHH T�v Qz �b i?2
T`QD2+i ;`QrbX

E22TBM; 2p2`vi?BM; BM QM2 T�+F�;2 K�v b22K 2�bB2` �i }`bi- #mi ?�pBM; #QmM/�`B2b ?2HTb r?2M vQm +QMbB/2` rQ`FBM;
BM � i2�KX A7 �HH vQm` T`QD2+ib ?�p2 � bBKBH�` bi`m+im`2- QM#Q�`/BM; M2r i2�K K2K#2`b Bb bi`�B;?i7Q`r�`/X *QMbB/2`
?Qr Km+? ?�`/2` Bi rQmH/ #2 rBi? �HH H�v2`b KBt2/ UJ�ii2`KQbiǶb �TT T�+F�;2k3 Bb �M 2t�KTH2 Q7 i?Bb �TT`Q�+?VX

>�M/HBM; �TTHB+�iBQM 2``Q`b
PM2 2ti`� i?BM; AǶp2 �//2/ Bb TQ`ib@�;MQbiB+ 2``Q`b rBi? bHm;bkNX h?2v �HHQr i?2 �TTHB+�iBQM H�v2` iQ `2im`M ;2M2`B+
2``Q`b i?�i +�M #2 ?�M/H2/ #v #Qi? >hhS �M/ ;_S* ?�M/H2`bX
B7 7`QKX�7i2`UiQV &

`2im`M MBH- 2``Q`bXL2rAM+Q``2+iAMTmi1``Q`U]/�i2@7`QK@�7i2`@/�i2@iQ]- ].�i2 7`QK �7i2` /�i2 iQ]V
'

aQm`+2, ?Qm`nb2`pB+2X;Q QM :Bi>m#jy

h?2 2``Q` �#Qp2 i`�MbH�i2b iQ 9yR "�/ _2[m2bi >hhS `2bTQMb2 BM TQ`ibX Ai BM+Hm/2b � bHm; i?�i +�M #2 i`�MbH�i2/
QM i?2 7`QMi2M/ bB/2 �M/ b?QrM iQ i?2 mb2`X AiǶb v2i �MQi?2` T�ii2`M iQ �pQB/ H2�FBM; BKTH2K2Mi�iBQM /2i�BHb iQ i?2
�TTHB+�iBQM HQ;B+X

q?�i 2Hb2\
A 2M+Qm`�;2 vQm iQ `2�/ i?`Qm;? i?2 7mHH +QKKBijR iQ b22 ?Qr A `27�+iQ`2/ Qi?2` T�`ib Q7 qBH/ qQ`FQmibX

uQm KB;?i #2 rQM/2`BM; ?Qr iQ 2M7Q`+2 i?2 +Q``2+i mb�;2 Q7 H�v2`b\ Ab Bi v2i �MQi?2` i?BM; iQ `2K2K#2` �#Qmi BM
+Q/2 `2pB2rb\

Gm+FBHv- BiǶb TQbbB#H2 iQ +?2+F i?2 `mH2b rBi? bi�iB+ �M�HvbBbX uQm +�M +?2+F vQm` T`QD2+i rBi? _Q#2`iǶb ;Q@+H2�M�`+?jk

HBMi2` HQ+�HHv Q` BM+Hm/2 Bi BM vQm` *A TBT2HBM2X

qBi? H�v2`b b2T�`�i2/- r2Ƕ`2 `2�/v iQ BMi`Q/m+2 KQ`2 �/p�M+2/ T�ii2`MbX

AM i?2 M2ti +?�Ti2`- r2 b?Qr ?Qr iQ BKT`Qp2 i?2 T`QD2+i #v �TTHvBM; *Z_aX

kda22 *?�Ti2` 8, q?2M iQ bi�v �r�v 7`QK ._u
k3?iiTb,ff;Bi?m#X+QKfK�ii2`KQbifK�ii2`KQbi@b2`p2`fi`22fK�bi2`f�TT
kN?iiTb,ff#BiXHvfj#vF2p6
jy?iiTb,ff#BiXHvfjT"*a�G
jR?iiTb,ff#BiXHvfkJ+uEJk
jk?iiTb,ff;Bi?m#X+QKf`Q#H�bx+x�Ff;Q@+H2�M�`+?
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A7 vQmǶ/ HBF2 iQ `2�/ KQ`2 QM *H2�M �`+?Bi2+im`2- b22 q?v mbBM; JB+`Qb2`pB+2b Q` JQMQHBi? +�M #2 Dmbi � /2i�BH\jjX

jj?iiTb,ffi?`22/QibXi2+?fTQbifKB+`Qb2`pB+2b@Q`@KQMQHBi?@Bib@/2i�BHf
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