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aT2+B}+�HHv- QM2 Q7 i?2 iQQHb i?�i ?�p2 #22M /2bB;M2/ iQ /B`2+i 7QQ/ Tm`+?�b2b iQr�`/b ?2�Hi?v +?QB+2b
�M/ iQ bBKTHB7v i?2 BM7Q`K�iBQM i?�i +mbiQK2`b ?�p2 iQ 2p�Hm�i2 r?2M /2+B/BM; r?�i iQ 2�i �`2 6`QMi Q7
S�+F H�#2HbX h?2b2 H�#2Hb �`2 BM/B+�iQ`b TH�+2/ QM 7QQ/ T�+F�;BM;b- �M/ i?2B` �BK Bb iQ ;`2�iHv bBKTHB7v
b�B/ Mmi`BiBQM�H BM7Q`K�iBQM- iQ K�F2 +QKT�`BbQMb 2�bv �M/ [mB+F, QM T�T2`- i?2v �`2 i?2 `B;?i iQQH 7Q`
i?2 DQ#X
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P` �i H2�bi i?2v b?QmH/ #2, i?2`2 Bb MQ �;`22K2Mi QM r?B+? /2bB;M Bb `B;?i- MQ` QM r?�i FBM/ Q7
BM7Q`K�iBQM b?QmH/ #2 /BbTH�v2/ QM i?2K- �M/ 2p2M i?2B` 2z2+iBp2M2bb ?�b #22M +�HH2/ BMiQ [m2biBQMX
1bT2+B�HHv- QM2 Q7 i?2 #B;;2bi [m2biBQMb +QM+2`MBM; i?2b2 H�#2Hb Bb r?2i?2` i?2v �`2 2MQm;? QM i?2B`
QrM- r?2i?2` i?2v rQ`F r?2M i`vBM; iQ Tmb? iQr�`/b � ?2�Hi?B2` /B2i rBi?Qmi �Mv T`BQ` Mmi`BiBQM�H
FMQrH2/;2 7`QK i?2 +mbiQK2`X

ai�i2b �M/ bmT`� M�iBQM�H BMbiBimiBQMb bm+? �b i?2 1m`QT2�M lMBQM Q` �a1�L ?�p2 #22M rQ`FBM;
iQ /2}M2 � K�M/�iQ`v- +QKKQM H�#2HHBM; bvbi2K iQ ?2HT i?2B` QrM +BiBx2Mb 2�i #2ii2`- �M/ iQ 7�+BHBi�i2
i`�/2X u2i- r2 �`2 biBHH 7�` 7`QK � /2+BbBQMX

h?Bb rQ`F rBHH i`v iQ �Mbr2` bQK2 Q7 i?2b2 [m2biBQMb- �M/ iQ T`QpB/2 iQQHb iQ 7m`i?2` 2p�Hm�i2
i?2 2z2+iBp2M2bb Q7 i?2 H�#2HHBM; b+?2K2b QM i?2 `2�H rQ`H/X �HH rBHH #2 7`�K2/ BM i?2 QTiB+ Q7 i?2
+m``2Mi bBim�iBQM- BM r?B+? i?2 QM;QBM; 2TB/2KB+ �M/ +QMi2tim�H HQ+F/QrM ?�p2 ?�KT2`2/ 2p2M KQ`2
i?2 ?2�Hi?BM2bb �M/ �+iBp2M2bb Q7 Qm` HB72bivH2b- �M/ �HbQ BKT�+i2/ Qm` 2�iBM; ?�#BibX

h?2 }`bi +?�Ti2` rBHH T`QpB/2 i?2 `2�/2` rBi? � /22T Qp2`pB2r QM r?v r2 M22/ iQ 2�i #2ii2`- iQ;2i?2`
rBi? i?2 `2�bQMb r?v QMHv BMbiBimiBQMb �`2 BM i?2 `B;?i TH�+2 iQ +QQ`/BM�i2 i?2b2 2zQ`ibX JQ`2Qp2`-
�Hi2`M�iBp2 K2i?Q/b iQ 6`QMi Q7 S�+F H�#2HHBM;b i?�i ?�p2 i?2 �BK Q7 BKT`QpBM; /B2i�`v ?�#Bib rBHH #2
/Bb+mbb2/- iQ;2i?2` rBi? i?2 +m``2Mi bi�i2 Q7 i?BM;b +QM+2`MBM; +QKKmMB+�iBQM Q7 Mmi`BiBQM�H BM7Q`K�iBQM
iQ +mbiQK2`bX

h?2 b2+QM/ +?�Ti2` rBHH /22T /Bp2 BM i?2 rQ`H/ Q7 6QS H�#2Hb- /2b+`B#BM; ?BbiQ`v- ;Q�Hb �M/ 72�im`2b Q7
i?2 KQbi TQTmH�` b+?2K2b �+`Qbb i?2 rQ`H/X am#b2[m2MiHv- /Bz2`2Mi 7�+iQ`b Q7 i?2 i?2Q`2iB+�H 2z2+iBp2M2bb
Q7 i?2 H�#2Hb BM ;2M2`�H rBHH #2 �M�Hvx2/ �M/ 2p�Hm�i2/X h?2b2 irQ T�`ib rBHH i?2M +QK2 iQ � bvMi?2bBb
r?2M /2}MBM; i?2 #2bi T`�+iB+2b Q7 � 6`QMi Q7 S�+F H�#2HHBM; b+?2K2X

h?2 i?B`/ +?�Ti2` +QMbBbib BM i?2 /2}MBiBQM Q7 � MQp2Hiv rQ`FBM; K2i?Q/ Q7 �bb2bbBM; i?2 2z2+iBp2M2bb
Q7 6`QMi Q7 S�+F H�#2HHBM; b+?2K2b pB� �M BM/B`2+i �TT`Q�+?X AMbi2�/ Q7 2p�Hm�iBM; i?2 `2bTQMb2b Q7
T�`iB+BT�Mib iQ � [m2biBQMM�B`2- i?�i rBHH #2 #B�b2/ #2+�mb2 i?2v �`2 �+iBp2Hv #2BM; �bF2/ iQ i?BMF �#Qmi
i?2b2 H�#2Hb- i?Bb rQ`F rBHH �M�Hvx2 i?2 bTQMi�M2Qmb /Bb+mbbBQM QM bQ+B�H K2/B� i?�i Bb `2H�i2/ iQ i?2K-
rBi? � bT2+B}+ 7Q+mb QM hrBii2`X
� `2T`Q/m+B#H2 K2i?Q/ Q7 /2}MBM; K2�MBM;7mH b2�`+? [m2`B2b rBHH #2 ?B;?HB;?i2/- iQ;2i?2` rBi? i?2
�M�Hvb2b i?�i +�M #2 mb2/ iQ 2p�Hm�i2 i?2 +QmMi`v@bT2+B}+ 2z2+iBp2M2bb Q7 i?2b2 H�#2Hb #v +QKT�`BM; i?2
/Bb+Qm`b2 rBi? bQK2 ?2�Hi?@`2H�i2/ TQTmH�iBQM K2i`B+b- bm+? �b KBM/7mHM2bb �M/ Qp2`r2B;?iM2bb `�i2bX

q2 rBHH +QM+Hm/2 #v ?B;?HB;?iBM; i?2 TBpQi�H `QH2 i?�i M2r K2/B� �M/ bQ+B�H M2irQ`FBM; +�M ?�p2 BM
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i?Bb iBK2 r?2M 2/m+�iBM; +mbiQK2`b QM ?Qr iQ mb2 �M/ `2�/ i?2 H�#2Hb 7Q` i?2B` QrM #2bi BMi2`2bi- �M/
#v /2b+`B#BM; ?Qr iQ T`QT2`Hv i�`;2i �M/ 2p�Hm�i2 i?2 2z2+iBp2M2bb Q7 2/m+�iBQM�H +�KT�B;Mb bTQMbQ`2/
#v ?2�Hi? BMbiBimiBQMb #v �TTHvBM; i?2 K2i?Q/ QmiHBM2/ BM i?Bb rQ`FX
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R *?�Ti2` R @ � *�HH 7Q` h`�MbT�`2M+v, h?2 6`QMi Q7 S�+F

G�#2HHBM; *�b2

RXR q?v 2�i ?2�Hi?B2`\ �M Qp2`pB2r Q7 ?2�Hi? `BbFb

ǳ:`QrBM; H2p2Hb Q7 Qp2`r2B;?i �M/ Q#2bBiv- +QMiBMm2/ ?�`K7mH +QMbmKTiBQM Q7 �H+Q?QH- �M/ i?2 ;`QrBM;
i?`2�i Q7 �MiB JB+`Q#B�H _2bBbi�M+2 �`2 bQK2 Q7 i?2 ;`2�i2bi +?�HH2M;2b iQ i?2 ?2�Hi? Q7 1m`QT2�M
TQTmH�iBQMbXǴ (>2`M�M/2x@Zm2p2/Q �M/ _2+?2H- kyR3)

AM T�`iB+mH�`- ǳQ#2bBiv �M/ Qp2`r2B;?i �`2 �KQM; i?2 ;`2�i2bi Tm#HB+ ?2�Hi? +?�HH2M;2b BM i?2 rQ`H/-
�M/ �`2 � K�DQ` `BbF 7�+iQ` 7Q` b2p2`�H Q7 i?2 H2�/BM; MQM+QKKmMB+�#H2 /Bb2�b2bǴ(>2`M�M/2x@Zm2p2/Q
�M/ _2+?2H- kyR3)X h?2 qQ`H/ >2�Hi? P`;�MBx�iBQM ?�b ;QM2 �b 7�` �b iQ /2}M2 Bi- BM kyyy- ǳi?2 2TB/2KB+
Q7 i?2 kRbi +2Mim`vǴX Ai Bb /2}M2/ �b �M 2TB/2KB+ �HbQ #2+�mb2 Q7 Bib 2[mBiv /BK2MbBQM, Bi �z2+ib T2QTH2
7`QK �HH bQ+B�H +H�bb2b- �;2b �M/ +QmMi`B2b- �M/ v2i � bQ+BQ2+QMQKB+ ;`�/B2Mi Bb T`2b2MiX

aT2+B}+�HHv- #Qi? �/mHib �M/ +?BH/`2M b?Qr ?B;?2` Q#2bBiv `�i2b BM HQr2` bQ+BQ@2+QMQKB+ ;`QmTb �M/
BM /Bb�/p�Mi�;2/ �`2�b(>2`M�M/2x@Zm2p2/Q �M/ _2+?2H- kyR3c J�;MmbbQM 2i �HX- kyR9)RX ǳ Ai Bb � `BbF
7�+iQ` Q` K�`F2` 7Q` � MmK#2` Q7 +?`QMB+ /Bb2�b2b BM+Hm/BM; /B�#2i2b- +�`/BQp�b+mH�` /Bb2�b2b U*o.bV
�M/ +�M+2`- �M/ ?�b �/p2`b2 2z2+ib QM Qp2`�HH ?2�Hi?XǴk(h`2KK2H 2i �HX- kyRd)X

q?BH2 i?2 Bbbm2 Q7 Q#2bBiv Bb T`2b2Mi rQ`H/rB/2- r2Ƕ/ HBF2 iQ #`BM; i?2 �M�HvbBb � HBiiH2 +HQb2` iQ ?QK2-
#v HQQFBM; �i Q#2bBiv /�i� 7`QK i?2 1m`QT2�M lMBQMX

AM �HH i?2 +QmMi`B2b �M�Hvx2/- Q#2bBiv ?�b BM+`2�b2/ #2ir22M kyRy �M/ kyReX S`QD2+iBQMb K�/2 BM
kyyd BM i?2 lE b?Qr i?�i #v ky8y Qp2` ?�H7 Q7 i?2 +QmMi`vǶb TQTmH�iBQM +QmH/ bmz2` 7`QK � 7Q`K Q7
Q#2bBivX

�M BM�ii2MiBp2 `2�/2` KB;?i i?BMF i?�i- �b ?2Ƕb MQi iQm+?2/ #v i?2 Bbbm2 �M/ 2�ib ?2�Hi?v �HH i?2
iBK2- ?2 b?QmH/ MQi rQ``v- �M/ i?�i ;Qp2`MK2Mib b?QmH/ MQi rQ`F iQr�`/b `2/m+BM; BiX h?Bb +QmH/ MQi
#2 KQ`2 r`QM;X AM 7�+i- i`2�iBM; Bib pB+iBKb +QMbiBimi2b �M 2MQ`KQmb iQHH iQ i?2 ?2�Hi? bvbi2KX

RaQ+B�H AM2[m�HBiB2b BM P#2bBiv S2`bBbi BM i?2 LQ`/B+ _2;BQM .2bTBi2 Aib _2H�iBp2 �|m2M+2 �M/ 1[mBiv J�`B� J�;@
MmbbQM-+Q``2bTQM/BM; �mi?Q` h?Q`FBH/ AX �X aǠ`2Mb2M- ai2BM;2`/m` PH�7b/QiiB`- amb�MM� G2?iBM2M@C�+Fb- hm`B/ GBM;��b
>QHK2M- "2`Bi GBHB2Mi?�H >2BiK�MM- �M/ G�m`2M GBbbM2` ?iiTb,ffrrrXM+#BXMHKXMB?X;QpfTK+f�`iB+H2bfSJ*jNkyyk3f

kaKBi? aX*X JmHiBTH2 `BbF 7�+iQ`b 7Q` +�`/BQp�b+mH�` /Bb2�b2 �M/ /B�#2i2b K2HHBimbX �KX CX J2/X kyydcRky,ajĜaRRX
/QB, RyXRyRefDX�KDK2/XkyydXyRXyykX
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6B;m`2 R, �;2@bi�M/�`/Bx2/ T`2p�H2M+2 Q7 Qp2`r2B;?i U/2}M2/ �b "JA � k8 F;fKkV BM T2QTH2 �;2/ R3
v2�`b �M/ Qp2`- q>P 2biBK�i2b- kyRy �M/ kyRe UWV

6Q` 2t�KTH2- BM i?2 lXaX Bi Bb 2biBK�i2/ i?�i 0RNyXk #BHHBQM Q` M2�`Hv kRW Q7 �MMm�H K2/B+�H bT2M/BM;
BM i?2 lMBi2/ ai�i2b Bb /m2 iQ Q#2bBiv i`2�iK2MiXj ǳh`2�iBM; Q#2bBiv �M/ Bib +QMb2[m2M+2b Bb 2biBK�i2/ iQ
+Qbi i?2 1M;HBb? L�iBQM�H >2�Hi? a2`pB+2 UL>aV eXR #BHHBQM TQmM/b U�TT`QtBK�i2Hv d #BHHBQM 2m`QbV T2`
v2�`- rBi? i?2 rB/2` +Qbib Q7 Q#2bBiv iQ bQ+B2iv #2BM; 2biBK�i2/ iQ #2 �`QmM/ i?`22 iBK2b i?Bb �KQmMiǴ
9X 1XlX +QmMi`B2bǶ H2p2Hb Q7 2tT2M/Bim`2 �`2 bBKBH�`X

�M/ v2i- i?2b2 +Qbib �`2 MQi QMHv HBKBi2/ iQ ?2�Hi? 2tT2Mb2bX PM � TH�M2i�`v H2p2H- ǳBM kyR9 i?2
;HQ#�H 2+QMQKB+ BKT�+i Q7 Q#2bBiv r�b 2biBK�i2/ iQ #2 la 0kXy i`BHHBQM Q` kX3W Q7 i?2 ;HQ#�H ;`Qbb
/QK2biB+ T`Q/m+i U:.SVǴ8X (h`2KK2H 2i �HX- kyRd)

"v HQQFBM; �i i?2 /�i�- Bi Bb 2ti`2K2Hv +H2�` r?v Bi Bb MQi �M Bbbm2 i?�i +�M #2 B;MQ`2/X Ai Bb

j?iiTb,ffrrrX?bT?X?�`p�`/X2/mfQ#2bBiv@T`2p2MiBQM@bQm`+2fQ#2bBiv@+QMb2[m2M+2bf2+QMQKB+f
9Sm#HB+ >2�Hi? 1M;H�M/ UkyR3VX Sm#HB+ >2�Hi? S`Q}H2b (r2#bBi2)X GQM/QM, Sm#HB+ >2�Hi? 1M;H�M/

U?iiTb,ff}M;2`iBTbXT?2XQ`;XmFfV
8.Q##b _X- a�r2`b *X- h?QKTbQM 6X- J�MvBF� CX- qQ2ix2H CX_X- *?BH/ SX- J+E2MM� aX- aT�i?�`Qm �X Pp2`+QKBM;

P#2bBiv, �M AMBiB�H 1+QMQKB+ �M�HvbBbX J+EBMb2v :HQ#�H AMbiBimi2c C�F�`i�- AM/QM2bB�, kyR9X
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QM2 Q7 i?2 #B;;2bi ?2�Hi? Bbbm2b BM i?2 rQ`H/ �i i?2 KQK2Mi- �M/ Bi BKT�+ib MQi QMHv BM/BpB/m�Hb #mi
r?QH2 +QmMi`B2bX JQ`2Qp2`- �b Bi �z2+ib HQr2` bQ+B�H +H�bb2b KQ`2 i?�M Bi /Q2b ?B;?2` QM2bX ǳ�Hi?Qm;?
T`2pBQmbHv +QMbB/2`2/ � T`Q#H2K Q7 ?B;? BM+QK2 +QmMi`B2b U>A*bV- Q#2bBiv Bb MQr ?�pBM; � K�DQ` BKT�+i
QM i?2 2+QMQKv Q7 HQr �M/ KB//H2 BM+QK2 +QmMi`B2b UGJA*bVǴ e (*�#`2`� 1b+Q#�` 2i �HX- kyRj)X

h?Bb Bbbm2 Bb ?BM/2`BM; ?2�Hi? +�`2 bvbi2Kb rQ`H/rB/2X Ai Bb � T`2p2Mi�#H2 /Bb2�b2- �M/ i?2 `2bQm`+2b
i?�i �`2 bT2Mi QM Bi +QmH/ #2 mb2/ QM bQHpBM; K�Mv Qi?2` T`Q#H2KbX h?Bb Bb r?v Bi Bb Q7 T�`�KQmMi
BKTQ`i�M+2 i?�i T`2p2MiBQM Bb bi`QM; �M/ 2�`HvX JQ`2Qp2`- i?Bb T`Q#H2K Bb +QMM2+i2/ rQ`H/rB/2 rBi?
HQbb Q7 T`Q/m+iBpBiv Q7 0k i`BHHBQM 2�+? v2�`- i?�i Bb 2[mBp�H2Mib iQ i?2 2z2+ib Q7 �`K2/ +QM~B+ib �M/
bKQFBM;X

Ai Bb i?mb +H2�` i?�i i?2 BMi2`p2MiBQM i?�i Kmbi #2 K�/2 BM i?Bb /B`2+iBQM +�M QMHv Q`B;BM�i2 7`QK
BMbiBimiBQMb, Bi Bb i?2B` `QH2 iQ ;mB/2 +BiBx2Mb iQr�`/b ?2�Hi?BM2bb �i � ?m;2 b+�H2X

RXk h?2 `QH2 Q7 AMbiBimiBQMb

� ;HQ#�H �+iBQM QM Q#2bBiv Kmbi BM+Hm/2 K2�bm`2b ǳiQ i�+FH2 T`B+2- �p�BH�#BHBiv- �M/ K�`F2iBM; Q7 2M2`;v@
/2Mb2 7QQ/ �M/ /`BMFbǴ (>2`M�M/2x@Zm2p2/Q �M/ _2+?2H- kyR3c J�HBF 2i �HX- kyRj)

aT2+B}+�HHv- ǳBMi2`p2MiBQMb QmibB/2 i?2 ?2�Hi? +�`2 bvbi2K +�M ?�p2 � bB;MB}+�Mi BKT�+i QM � M�iBQMǶb
?2�Hi?- �b `2+Q;MBb2/ BM q>PǶb ǵ?2�Hi?@BM@�HH@TQHB+B2bǶ 7`�K2rQ`FǴdX AM T�`iB+mH�`- ǳBi ?�b #22M b?QrM
i?�i bK�HH +?�M;2b BM /B2i 7Q` K�Mv BM/BpB/m�Hb +�M i`�MbH�i2 BMiQ H�`;2 TQTmH�iBQM ?2�Hi? ;�BMb �i
`2H�iBp2Hv HQr +QbiXǴǴ (*�#`2`� 1b+Q#�` 2i �HX- kyRj)

Ai Bb +H2�` i?�i i?2b2 2zQ`ib b?QmH/ #2 b?�`2/- +QQ`/BM�i2/ �M/ /`Bp2M #v � +QKKQM ;Q�HX u2i- i?2`2
Bb �M 2MQ`KQmb 7`�;K2Mi�iBQM MQi QMHv BM i2`Kb Q7 TQbbB#H2 bQHmiBQMb #mi �HbQ BM i?2 BMi2`2bi Q7 bBM;H2
bi�i2b iQr�`/b �TTHvBM; i?2b2 K2�bm`2bX

�M BKTQ`i�Mi +QQ`/BM�iBQM 2zQ`i Bb K�/2 #v i?2 qQ`H/ >2�Hi? P`;�MBx�iBQM- i?�i i?`Qm;? Bib
qQ`H/ >2�Hi? �bb2K#Hv ?�b �/QTi2/ i?2 :HQ#�H �+iBQM SH�M 7Q` i?2 S`2p2MiBQM �M/ *QMi`QH Q7 LQM@
+QKKmMB+�#H2 .Bb2�b2b kyRjĜkykyX

h?2 SH�M ǳ`2+Q;MBx2b i?�i �M mM?2�Hi?v /B2i �M/ T?vbB+�H BM�+iBpBiv i`B;;2` K�DQ` MQM+QKKmMB+�#H2
eJ�HBF oa- qBHH2ii q*- >m 6", :HQ#�H Q#2bBiv, i`2M/b- `BbF 7�+iQ`b �M/ TQHB+v BKTHB+�iBQMbX L�i _2p 1M/Q+`BMQH

kyRj- NURV,RjĜkdX
dG2TTQ E- PHHBH� 1- S2M� a- qBbK�` J- *QQF a, >2�Hi? BM �HH TQHB+B2b@b2BxBM; QTTQ`imMBiB2b- BKTH2K2MiBM; TQHB+B2bX

CmHF�BbmD� UahJV kyRj- N,kyRjX
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/Bb2�b2b �M/ TQBMib iQ i?2 M22/ 7Q` � bi`QM; �M/ 2z2+iBp2 +QQT2`�iBQM #2ir22M /Bz2`2Mi �+iQ`b �M/ b2+iQ`b
Q7 bQ+B2iv- +QQ`/BM�i2/ #v M�iBQM�H ;Qp2`MK2Mib iQ i�+FH2 i?2b2 `BbF 7�+iQ`bǴX

q?BH2 � +QQ`/BM�iBQM 2zQ`i Bb Q7 T�`�KQmMi BKTQ`i�M+2- i?2b2 ;mB/2HBM2b Kmbi #2 `2+2Bp2/ �M/
BKTH2K2Mi2/ #v M�iBQM�H ;Qp2`MBM; #Q/B2b- �M/ i?2B` `2bT2+iBp2 JBMBbi`B2b Q7 >2�Hi?X h?2b2 2MiBiB2b �`2
`2bTQMbB#H2 7Q` i?2 7Q`KmH�iBQM Q7 M�iBQM�H ?2�Hi? TQHB+B2b- #mi K�Mv Q7 i?2 K�DQ` i?`2�ib iQ ?2�Hi? �`2
pB2r2/ �b 7�HHBM; rBi?BM i?2 b+QT2 Q7 Qi?2` KBMBbi`B2bX

q?2M i?Bb ?�TT2Mb- +QKK2`+B�H +QMbB/2`�iBQMb �`2 ;Bp2M KQ`2 BKTQ`i�M+2 �;�BMbi ?2�Hi? /2+BbBQMb-
�M/ i?mb i?2 `QH2 Q7 ?2�Hi? KBMBbi`B2b Bb `2/m+2/ iQ �M �/pBbQ`v TQbBiBQMX � +QM}`K�iBQM +QK2b 7`QK
i?2 7�+i i?�i BM i?2 �`2�b Q7 Q#2bBiv- 7Q` 2t�KTH2- TQr2`7mH p2bi2/ BMi2`2bib T`QKQi2 i?2 B/2� Q7 7QQ/
+QMbmKTiBQM #2BM; �M BM/BpB/m�H HB72bivH2 +?QB+2 `�i?2` i?�M � TQTmH�iBQM ?2�Hi? +?�HH2M;2 �M/ Tm#HB+
?2�Hi? Q`;�MBx�iBQMb ?�p2 #22M mMbm++2bb7mH BM +?�HH2M;BM; i?Bb T2`+2TiBQMX

h?2b2 BMi2`2bib �`2 i?Qb2 Q7 TQr2`7mH 7QQ/ K�Mm7�+im`2`b- �M/ Q7 i?2 7QQ/ BM/mbi`v �b � r?QH2X PMHv
;Qp2`MK2Mib �M/ BMbiBimiBQMb ?�p2

h?Bb QMHv ;2M2`�i2b � #B;;2` #m`/2M QM M�iBQM�H ?2�Hi? bvbi2Kb- �b `2bQm`+2b i?�i +QmH/ #2 #2ii2`
bT2Mi i`2�iBM; mMT`2p2Mi�#H2 /Bb2�b2b �`2 2KTHQv2/ iQ };?i bQK2i?BM; i?�i +�M 2�bBHv #2 BMi2`+2Ti2/
#27Q`2 Bi /2p2HQTbX

AMbiBimiBQMb Kmbi i?mb �+i BM i?Bb /B`2+iBQM- �M/ 2bi�#HBb? �TT`QT`B�i2 +QQ`/BM�iBQM K2+?�MBbKb
#2ir22M i?2 K�Mv �+iQ`b �M/ �;2M+B2b i?�i �`2 BMpQHp2/X Sm#HB+ ?2�Hi? Q`;�MBx�iBQMb �`2 mbm�HHv BM i?2
`B;?i TQbBiBQM iQ #2 ;`�Mi2/ i?2 `QH2X �M/ v2i- +QQ`/BM�iBQM Bb mb2H2bb r?2M i?2`2 Bb MQ +QQT2`�iBQM
#2ir22M �+iQ`b �i /Bz2`2Mi �/KBMBbi`�iBp2 iB2`b- bQ i?Bb ?�b iQ #2 �//`2bb2/ �b r2HH r?2M /2}MBM; b�B/
K2+?�MBbKbX

AM +QM+HmbBQM- Bi Bb i?2 `QH2 Q7 Tm#HB+ ?2�Hi? Q`;�MBx�iBQMb- �M/ BMbiBimiBQMb BM ;2M2`�H- iQ +QQ`/BM�i2-
Q`;�MBx2 �M/ �//`2bb Tm#HB+ ?2�Hi? T`Q#H2KbX AM T�`iB+mH�`- i?2v +�M TH�v � F2v `QH2 BM 7�+BHBi�iBM;
BMi2`b2+iQ`�H +QHH�#Q`�iBQM- b2iiBM; mT T`Q72bbBQM�H �M/ TQHB+v T�`iM2`b?BTb �M/ M2irQ`Fb- �M/ +QQ`/B@
M�iBM; /Bz2`2Mi �+iQ`b BM Q`/2` iQ };?i Q#2bBiv �M/ ?2�Hi? Bbbm2b BM ;2M2`�H r?BH2 `�BbBM; �r�`2M2bb �M/
2/m+�iBM; T2QTH2X

qBi? i?Bb �BK- irQ �`2 i?2 K�BM BMbi`mK2Mib i?�i i?2v +�M mb2, 1t+Bb2b QM mM?2�Hi?v T`Q/m+ib- �M/
i?2 +Q;MBiBp2 �TT`Q�+?X G2iǶb b22 i?2K BM KQ`2 /2i�BHX

ky



RXj h?2 6�i h�t @ *�M Bi rQ`F iQ 7Q`+2 T2QTH2 iQr�`/b #2ii2` 2�iBM; ?�#Bib\

AiǶb 2Bi?2` i?2 +�``Qi Q` i?2 biB+FX *mbiQK2`b +�M 2Bi?2` #2 2/m+�i2/ �M/ H2�`M ?Qr �M/ r?v i?2v
b?QmH/ 2�i #2ii2`- Q` #2 T2M�HBx2/ 7Q` i?2B` #�/ 2�iBM; ?�#BibX AM i?�i `2;�`/- ǳBMi2`2bi Bb KQmMiBM;
BM /2p2HQTBM; +QK#BM2/ �TT`Q�+?2b iQ �//`2bb BM/BpB/m�H #2?�pBQm` +?�M;2 iQ;2i?2` rBi? TQTmH�iBQM@
Q`B2Mi2/ }b+�H TQHB+B2b bm+? �b i�t �M/ bm#bB/B2b iQ 2M+Qm`�;2 ?2�Hi?B2` 7QQ/ +QMbmKTiBQM T�ii2`MbǴX
(*�#`2`� 1b+Q#�` 2i �HX- kyRj)X

:Qp2`MK2Mi }M�M+2 /2T�`iK2Mib BM T�`iB+mH�` +�M BKT`Qp2 TQTmH�iBQM ?2�Hi? #v 2bi�#HBb?BM; BM+2M@
iBp2b �M/ /BbBM+2MiBp2b iQ /`Bp2 +?�M;2 i?`Qm;?Qmi i?2 7QQ/ bvbi2K- BM+Hm/BM; +QMbmK2` Tm`+?�b2bX

aim/B2b QM i?2 iQTB+ ?�p2 B/2MiB}2/ b2p2`�H +�i2;Q`B2b Q7 7QQ/ T`Q/m+ib iQ r?B+? bQK2 bQ`i Q7 2t+Bb2
iQ /BbBM+2MiBp2 +QMbmKTiBQM b?QmH/ #2 �TTHB2/X ǳh?2b2 BM+Hm/2 T`Q+2bb2/ 7QQ/ U?B;? BM b�Hi- bm;�` �M/
7�iV- ?B;? 2M2`;v /2MbBiv 7QQ/3- 7�bi 7QQ/- 7QQ/ +QMi�BMBM; b�im`�i2/ 7�i- DmMF 7QQ/ �M/ bQ7i /`BMFb NǴX

am;�`v +�HQ`B2@/2Mb2 7QQ/b- bm+? �b � bK�HH +?Q+QH�i2 #�` Q` � ;H�bb Q7 }xxv /`BMF- �`2 2�bv iQ
Qp2`+QMbmK2 rBi?Qmi `2�HBbBM;- H2�/BM; iQ r2B;?i ;�BM �M/ `�BbBM; i?2 `BbF Q7 /B�#2i2b �M/ ?2�`i /Bb2�b2X
am;�` �M/ +�HQ`B2@/2Mb2 7QQ/b �`2 � T`Q#H2K #2+�mb2 bQ Km+? bm;�` Bb �//2/ iQ b�pQm`v T`Q/m+ib �b
r2HH �b br22i QM2b iQ K�F2 i?2K KQ`2 T�H�i�#H2X Ry

�KQM; i?2b2- `2b2�`+? b?Qrb i?�i � ;QQ/ bi�`iBM; TQBMi iQr�`/b `2/m+BM; i?2 +QMbmKTiBQM Q7 mM@
?2�Hi?v 7QQ/- BM �M 2zQ`i iQ +m`# Q#2bBiv- +QmH/ #2 �TTHvBM; bT2+B�H i�t�iBQM iQ aQ7i /`BMF #2p2`�;2b-
�HbQ B/2MiB}2/ �b a""bRRX a""b �`2 r2HH `2;�`/2/ BM i?Bb �bT2+i- �b i?2v �++QmMi iQ � bB;MB}+�Mi T2`@
+2Mi�;2 Q7 +�HQ`B2b +QMbmK2/ BM i?2 la- #mi i?2v T`QpB/2 HBiiH2 Q` MQ Mmi`BiBQM�H p�Hm2X JQ`2Qp2`- �b
i?2vǶ`2 � T`Q}i�#H2 T`Q/m+i BM ?B;? /2K�M/- ǳi?2vǶ`2 2�bBHv �++2bbB#H2 iQ �HH �;2 ;`QmTb i?`Qm;? p2M/@
BM; K�+?BM2b- `2bi�m`�Mib- b+?QQHb- +�72i2`B�b �M/ b?QTb- �b r2HH �b �i ?QK2XǴRk (*�#`2`� 1b+Q#�` 2i �HX-
kyRj)

GBMFb #2ir22M Q#2bBiv- Qbi2QTQ`QbBb �M/ /2Mi�H +�`B2b �M/ i?2 BMi�F2 Q7 a""b �`2 r2HH T`Qp2M- �M/
i?Bb Bb r?v i?2 [m�MiBiv i?�i Bb +QMbmK2/ �b T�`i Q7 � T2`bQMǶb /B2i Kmbi #2 HBKBi2/X

3_QHHb "C- .`2rMQrbFB �- G2/BFr2 C>, *?�M;BM; i?2 2M2`;v /2MbBiv Q7 i?2 /B2i �b � bi`�i2;v 7Q` r2B;?i K�M�;2K2MiX
C �K .B2i �bbQ+ kyy8- Ry8U8V,N3ĜRyjX

Naim+FH2` .- J�`BQM L2biH2, "B; 7QQ/- 7QQ/ bvbi2Kb- �M/ ;HQ#�H ?2�Hi?X SGQa J2/ kyRk- NUeV,RĜ9X
Ry?iiTb,ffrrrXHb?iKX�+XmFf`2b2�`+?f`2b2�`+?@�+iBQMf72�im`2bfmF@bm;�`@i�t@rBHH@Bi@rQ`F
RRSQK2`�Mx CG, �/p�M+2/ TQHB+v QTiBQMb iQ `2;mH�i2 bm;�`@br22i2M2/ #2p@ 2`�;2b iQ bmTTQ`i Tm#HB+ ?2�Hi?X C Sm#HB+

>2�Hi? SQHB+v kyRk- jjURV,d8Ĝ33X
Rk6`2M+? a�- GBM "@>- :mi?`B2 C6, L�iBQM�H i`2M/b BM bQ7i /`BMF +QMbmKTiBQM �KQM; +?BH/`2M �M/ �/QH2b+2Mib �;2 e

iQ Rd v2�`b, T`2p�H2M+2- �KQmMib- �M/ bQm`+2b- RNddfRNd3 iQ RNN9fRNN3X C �K .B2i �bbQ+ kyyj- RyjURyV,RjkeĜRjjRX

kR



� bim/v +QM/m+i2/ BM i?2 lXEX i?�i T`QTQb2b � ;`�/m�H `2/m+iBQM BM i?2 bm;�` +QMi2Mi BM br22i2M2/
#2p2`�;2b 2biBK�i2/- 7Q` 2t�KTH2- ǳi?�i � 9yW `2/m+iBQM BM �//2/ bm;�`b Qp2` }p2 v2�`b rQmH/ `2/m+2
i?2 MmK#2` Q7 Q#2b2 �/mHib #v `Qm;?Hv ?�H7 � KBHHBQM �M/ M2r +�b2b Q7 ivT2 k /B�#2i2b #v �`QmM/
jyy-yyyǴ (h?Q`MiQM- kyR3)X

aim/B2b QM i?Bb iQTB+ b?Qr i?�i ǳ�M BM+`2�b2 BM a""b T`B+2b Bb �bbQ+B�i2/ rBi? � /2+`2�b2 BM +QM@
bmKTiBQMǴ (*�#`2`� 1b+Q#�` 2i �HX- kyRj)X

JQ`2Qp2`- ?B;?2` T`B+2b Q7 a""b #`BM; T2QTH2 iQ BM+`2�b2 i?2 +QMbmKTiBQM Q7 7`mBi DmB+2b �M/ r?QH2
KBHF i2M/b iQ BM+`2�b2X aT2+B}+�HHv- i?2 72r �p�BH�#H2 bim/B2b bm;;2bi i?�i ?B;?2` T`B+2b Q7 aa"b ?�p2
i?2 TQi2MiB�H iQ bB;MB}+�MiHv `2/m+2 r2B;?i ;�BM �M/ #Q/v 7�i ;�BM- �+`Qbb �HH �;2 ;`QmTbX �MQi?2`
BMi2`2biBM; }M/BM; Bb i?�i i?2 +QMbmKTiBQM Q7 /B2i /`BMFb K�v /2+`2�b2 �b i?2 T`B+2 Q7 aa"b BM+`2�b2bRj

6BM�HHv- �M BMi2`2biBM; }M/BM; i?�i +�M ?2HT `2;mH�iQ`b /2+B/2 r?2i?2` iQ bm#bB/Bx2 ?2�Hi?v T`Q/m+ib
Q` i�t mM?2�Hi?v QM2b Bb i?�i T2QTH2 i2M/ iQ #2 KQ`2 `2bTQMbBp2 iQ T`B+2 BM+`2�b2b i?�M iQ /2+`2�b2bX
h?Bb K2�Mb i?�i BM `2H�iBp2 i2`Kb- ǳ`BbBM; T`B+2b K�v ?�p2 � ;`2�i2` TQi2MiB�H iQ +?�M;2 r?�i T2QTH2
#mv `�i?2` i?�M bm#bB/BbBM; ?2�Hi?B2` 7QQ/bǴ R9X

�M/- H�bi #mi MQi H2�bi- i�t2b Q#pBQmbHv ;2M2`�i2 `2p2Mm2X h?2 bQ7i /`BMF BM/mbi`v Bb rQ`i? #BHHBQMb
Q7 /QHH�`b �MMm�HHv- bQ 2p2M � KQ/2bi i�t rQmH/ ;2M2`�i2 �M 2MQ`KQmb +�b? ~Qr 7Q` ;Qp2`MK2Mib- i?�i
+QmH/ #2 mb2/ iQ bmTTQ`i ?2�Hi? +�`2 bvbi2Kb �M/ bT2+B}+ �+iBpBiB2b i�`;2i2/ �i T`2p2MiBQM �M/ i`2�iK2Mi
Q7 Q#2bBivX

� i�t�iBQM �TT`Q�+? Bb �HbQ /2KQ+`�iB+- �b Bi #2M2}ib i?2 r?QH2 TQTmH�iBQM- +QKT�`2/ iQ �M 2/@
m+�iBQM�H 2zQ`i i?�i Bb 2�bB2` iQ #2 `2+2Bp2/ #v ?B;?2` bQ+B�H +H�bb2bX JQ`2Qp2`- � T`B+2 BM+`2�b2 Bb
mbm�HHv KQ`2 72Hi #v 7�KBHB2b rBi? HQr2` BM+QK2- bQ i?Bb K2�bm`2 b?QmH/ #2 2z2+iBp2 BM i�`;2iBM; i?2B`
+QMbmKTiBQMX

hQ /�i2- i?2 p�bi K�DQ`Biv Q7 i?2b2 bQ +�HH2/ 7�i@i�t2b ?�p2 #22M �TTHB2/ iQ aa"b- BM +QmMi`B2b bm+?
�b 6`�M+2- aQmi? �7`B+�- J2tB+QR8- lE- A`2H�M/- �b r2HH �b b2p2`�H la +BiB2b HBF2 "2`FH2v �M/ a2�iiH2X
ǳ1pB/2M+2 7`QK 2tT2`BK2Mi�H bim/B2b- Q#b2`p�iBQM�H �bb2bbK2Mib Q7 `2�H@rQ`H/ i�t2b- �M/ bBKmH�iBQM
KQ/2HHBM; bm;;2bib aa" i�t2b �TTHB2/ �i � `�i2 2[mBp�H2Mi iQ �i H2�bi kyW Q7 � T`Q/m+ibǶ T`B+2 �`2 HBF2Hv
iQ #2 �M 2z2+iBp2 K2�Mb Q7 `2/m+BM; Tm`+?�bBM; �M/ +QMbmKTiBQM Q7 ?B;?@bm;�` #2p2`�;2b- �b r2HH �b �

Rjo2Bi+? C- aBM;? �- p�M ai`�H2M JJ- o�M J2+?2H2M q- "`m; C- *?BM�S�r J�B CJ, _2/m+iBQM BM bm;�`@br22i2M2/
#2p2`�;2b Bb MQi �bbQ+B�i2/ rBi? KQ`2 r�i2` Q` /B2i /`BMFbX Sm#HB+ >2�Hi? Lmi` kyRy- R9U3V,Rj33X

R9?iiT,ff�Kb�+i�XmMB#QXBif83kRf
R8?iiTb,ffrrrX2+QMQKBbiX+QKf}M�M+2@�M/@2+QMQKB+bfkyR8fRRfkefbiQTTBM;@bHm`TBM;

kk



6B;m`2 k, 1z2+i Q7 am;�` h�t BM J2tB+Q @ h?2 1+QMQKBbi
bi`QM; BM+2MiBp2 7Q` T`Q/m+i `27Q`KmH�iBQMXǴ Re (�+iQM 2i �HX- kyRN)

�M/ v2i- 2bi�#HBb?BM; �M 2t+Bb2 QM a""b +�MMQi #2 i?2 QMHv bQHmiBQM- �b Bi +�M ;2M2`�i2 � bm#biBimiBQM
2z2+iX S2QTH2 bm#biBimi2 i?2K rBi? Qi?2` T`Q/m+ib i?�i ?�p2 MQi ;QM2 mT BM T`B+2 #mi K�v ?�p2 bBKBH�`
�KQmMib Q7 bm;�`- iQ ǵK�F2 mTǶ 7Q` i?Qb2 i?�i ?�p2X h?2v TB+F +?Q+QH�i2 Q` � 7`mBi DmB+2 Qp2` *QF2- 7Q`
2t�KTH2X RdX

6B;m`2 j, am;�` h�t �`QmM/ i?2 rQ`H/ @ GQM/QM a+?QQH Q7 >v;B2M2 �M/ h`QTB+�H J2/B+BM2

Reh�t2b �M/ 7`QMi@Q7@T�+F�;2 H�#2Hb BKT`Qp2 i?2 ?2�Hi?BM2bb Q7 #2p2`�;2 �M/ bM�+F Tm`+?�b2b, � `�M/QKBx2/ 2tT2`@
BK2Mi�H K�`F2iTH�+2 _�+?2H "X �+iQM - �K�M/� *X CQM2b - a?�`QM AX EB`FT�i`B+F - *?`BbiBM� �X _Q#2`iQ �M/ .�pB/
>�KKQM/

Rd?iiTb,ffrrrXHb?iKX�+XmFf`2b2�`+?f`2b2�`+?@�+iBQMf72�im`2bfmF@bm;�`@i�t@rBHH@Bi@rQ`F

kj



h?Bb +�M #2 bQHp2/ BM irQ /Bz2`2Mi r�vb, 2Bi?2` �HH bm;�`vfmM?2�Hi?v T`Q/m+ib ;2i i�t2/- bQ i?�i
i?2 QMHv �Hi2`M�iBp2 Bb iQ +QMbmK2 ?2�Hi?v 7QQ/- Q` +mbiQK2`b �`2 K�/2 �#H2 iQ mM/2`bi�M/ i?2 `2�bQM
Q7 i?Bb T`B+2 BM+`2�b2bX h?2v ?�p2 iQ FMQr r?v i?2 T`B+2b ?�p2 ;QM2 mT- �M/ i?�i Bi Bb 7Q` i?2B` QrM
;QQ/X 1/m+�iBQM Kmbi +QKTH2K2Mi i�t�iBQMX

AM i?�i `2;�`/- �MQi?2` �bT2+i ?�b iQ #2 �M�Hvb2/X Ai Bb #2HB2p2/ i?�i K�FBM; T2QTH2 �r�`2 Q7 r?v
i?2 M2r i�t Bb H2pB2/- �M/ +QMbi�MiHv `2KBM/BM; i?2K- KB;?i ?�p2 � bi`QM;2` 2z2+i i?�M i?2 i�t �HQM2X
h?2 `2�bQM 7Q` i?Bb Bb i?�i +mbiQK2`b b?QmH/ MQi ;2i mb2/ iQ i?2 M2r- BM+`2�b2/ T`B+2b- �M/ bBKTHv bi�`i
T�vBM; i?2KX h?2v M22/ iQ #2 �r�`2 i?�i i?2vǶ`2 T�vBM; KQ`2 r?BH2 ?�`KBM; i?2Kb2Hp2bX h?2 }M�H
;Q�H Q7 `BbBM; T`B+2b- M2p2`i?2H2bb- Bb MQi iQ #m`/2M i?2 +QMbmK2`- #mi iQ 2M+Qm`�;2 K�Mm7�+im`2`b iQ
`27Q`KmH�i2 i?2B` T`Q/m+ib BM Q`/2` iQ �pQB/ #2BM; bm#D2+i2/ iQ i?2 i�tX A7 i?2v /QMǶi- i?2M i?2v T�v
i?2 T`B+2 Q7 HQr2`2/ b�H2bX

h?2 }M�H ;Q�H Q7 H2pvBM; i�t2b QM mM?2�Hi?v 7QQ/ Bb Q#pBQmbHv iQ BKT`Qp2 T2QTH2Ƕb /B2ib- Tm`+?�bBM;
?�#Bib �M/ 2�iBM; +?QB+2b- rBi? i?2 mHiBK�i2 �BK Q7 `2/m+BM; Q#2bBiv �M/ MQM@+QKKmMB+�#H2 /Bb2�b2bX
�M/ v2i- Bb Bi #2ii2` iQ i2HH � T2`bQM r?�i iQ /Q- Q` iQ i2�+? i?2K r?v i?2v b?QmH/ /Q bQK2i?BM;\

h?Bb Bb r?2`2 i?2 +Q;MBiBp2 �TT`Q�+? bi�`ibX

RX9 � *Q;MBiBp2 �TT`Q�+? @ q?v /Q r2 M22/ 7QQ/ H�#2Hb �i �HH\

ai`�i2;B2b iQ ?�p2 T2QTH2 2�i ?2�Hi?B2` ?�p2 #22M +QM+2Bp2/ #v BKTH2K2MiBM; r?�i Bb +�HH2/ � Ǵ+Q;MBiBp2Ǵ
�TT`Q�+?R3- r?B+? �bbmK2b i?�i � +QMbmK2` �+im�HHv r�Mib iQ BKT`Qp2 ?Bb /B2i �M/ #2 ?2�Hi?v- �M/ i?�i
rQmH/ /Q bQ rBi? i?2 �TT`QT`B�i2 Mmi`BiBQM BM7Q`K�iBQMX h?mb- i?2 QMHv Q#bi�+H2 Bb i?2 /B{+mHiv Q7
Q#i�BMBM; b�B/ BM7Q`K�iBQMX

aQ- B7 T2QTH2 FM2r KQ`2 �#Qmi r?�i i?2vǶ`2 2�iBM;- �M/ r?�i i?2B` 7QQ/ +?QB+2b b?QmH/ #2- i?2v
rQmH/ bm`2Hv Tm`bm2 � KQ`2 ?2�Hi?v /B2iX P`- �i H2�bi- i?Bb Bb i?2 �bbmKTiBQMX aQ r?�i- b?QmH/ T2QTH2 #2
H2�`MBM; �HH �#Qmi BM;`2/B2Mib- +�HQ`B2b- �TT`QT`B�i2 [m�MiBiB2b �M/ i?2 E`2#b *v+H2\ a?QmH/ +mbiQK2`b
`2b2�`+? 2p2`v bBM;H2 /2i�BH �#Qmi +Q``2+i �M/ ?2�Hi?v /B2ib #27Q`2 #mvBM;\ a?QmH/ 2p�Hm�iBM; i?2
?2�Hi?BM2bb Q7 � T`Q/m+i #2+QK2 � +?Q`2\

q2 /Qm#i i?2 [m2biBQM �+im�HHv M22/b �M �Mbr2` i?�i Bb MQi Q#pBQmb- #mi Dmbi BM +�b2, MQ- i?2
�Mbr2` Bb MQX �M/ i?Bb Bb r?2`2 Lmi`BiBQM H�#2Hb +QK2 BMiQ TH�+2X ǳLmi`BiBQM BM7Q`K�iBQM QM 7QQ/ H�#2Hb

R3S2iiv- _X 1X- SX "`BƢQH- �M/ wX GX hQ`K�H�X kyykX h?Qm;?i +QM}/2M+2 �b � /2i2`KBM�Mi Q7 T2`bm�bBQM, h?2 b2H7@
p�HB/�iBQM ?vTQi?2bBbX CQm`M�H Q7 S2`bQM�HBiv � aQ+B�H Sbv+?QHQ;v 3k,dkk@d9RX
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Bb i?Qm;?i iQ #2 � +Qbi@2z2+iBp2 K2i?Q/ Q7 +QKKmMB+�iBM; Mmi`BiBQM BM7Q`K�iBQM iQ +QMbmK2`b #2+�mb2
i?2 BM7Q`K�iBQM �TT2�`b �i i?2 TQBMi Q7 b�H2 7Q` KQbi T�+F�;2/ 7QQ/b Ǵ RN(p�M "mmH- kyR3) X aT2+B}+�HHv-
+mbiQK2`b i?�i �`2 ;`Q+2`v b?QTTBM; +�M BKK2/B�i2Hv 2p�Hm�i2 i?2 T`Q/m+i i?2vǶ`2 ?QH/BM; BM i?2B`
?�M/ #v HQQFBM; �i i?2 H�#2H QM i?2 T�+F�;2X "mi Bb i?2 H�#2H 2MQm;?\

hQ }M/ �M �Mbr2`- r2 rBHH 7QHHQr � +QKT�`�iBp2 bim/v iBiH2/ ǳh?2 2z2+ib Q7 Mmi`BiBQM FMQrH2/;2 QM
7QQ/ H�#2H mb2X � `2pB2r Q7 i?2 HBi2`�im`2- #v GBb� JX aQ2/2`#2`; JBHH2`- .B�M� GX *�bb�/vǴ +QK#BMBM;
i?2 `2bmHib Q7 j9 �`iB+H2b QM 7QQ/ T�+F�;BM; iQ 2p�Hm�i2 i?2 2z2+i Q7 FMQrH2/;2 QM ?Qr 7QQ/ H�#2Hb �`2
mb2/ #v +mbiQK2`bX

G2iǶb i?mb #2;BM rBi? � #`B27 Qp2`pB2r Q7 ?Qr BM7Q`K�iBQM Bb i`�/BiBQM�HHv T`2b2Mi2/ QM 7QQ/ T�+F@
�;BM;- �M/ i?2B` 2z2+i QM ?2�Hi? +?QB+2b �M/ Tm`+?�b2 #2?�pBQm`bX

AM;`2/B2Mib GBbi +QMi�BM HBbi Q7 �//BiBp2b- bvMi?2iB+ Q` bQHB/ 7�ib- �//2/ bm;�`b �M/ bQ QM- h?2v T`QpB/2
+mbiQK2`b rBi? � HBbi Q7- r2HH- BM;`2/B2Mib i?�i 7Q`K i?2 T`Q/m+i- �b #�bB+ +QKTQM2MibX am+? HBbib
?�p2 iQ #2 p2`v +QKT`2?2MbBp2 �M/ 2ti2MbBp2- �M/ +�M #2+QK2 p2`v HQM; p2`v 2�bBHv- bQ Km+? i?�i
7QMi bBx2 Bb mbm�HHv � T`Q#H2K �b i?2`2 Bb MQi 2MQm;? bT�+2 QM i?2 T�+FX kyX u2i- i?Bb /Q2b MQi
/2i2` +mbiQK2`b 7`QK +QMbmHiBM; i?2K p2`v 7`2[m2MiHv- �b i?2v `2T`2b2Mi i?2 KQbi i�M;B#H2 r�v Q7
FMQrBM; r?�i vQmǶ`2 ;QBM; iQ 2�iX

>2�Hi? �M/ Lmi`B2Mi *H�BKb �`2 BMi2M/2/ iQ +QKKmMB+�i2 b+B2MiB}+�HHv T`Qp2M ?2�Hi? #2M2}ib �b@
bQ+B�i2/ rBi? +QMbmKBM; � T�`iB+mH�` 7QQ/kR- iQ ?B;?HB;?i i?2 p�Hm2 Q` `2H�iBp2 �KQmMi Q7 � bT2+B}+
Mmi`B2Mi rBi?BM � 7QQ/ T`Q/m+iX h?2v ?�p2 #22M b?QrM iQ bB;MB}+�MiHv BKT�+i ?Qr Qi?2` 7QQ/
H�#2Hb �`2 T`Q+2bb2/- �M/ +�M BM~m2M+2 Qi?2` /B2i�`v #2?�pBQm`b Km+? KQ`2 i?�M- b�v- L6Sb,
i?2vǶ`2 �/p2`iBbBM;- #�bB+�HHv bT2�FBM;- Km+? bBKTH2` iQ mM/2`bi�M/- �M/ �b bm+? +�M �HbQ #2
KBbH2�/BM; �M/ +QM7mbBM;kk

Lmi`BiBQM G�#2Hb bm+? �b L6Sb- rBHH #2 2t�KBM2/ BM KQ`2 /2i�BH BM i?2 M2ti b2+iBQMX � bBKTH2
/2}MBiBQM- mb27mH 7Q` i?2 Tm`TQb2 Q7 i?2 iQTB+- Bb i?�i i?2v +QMi�BM BM7Q`K�iBQM QM +�HQ`B2b- b2`pBM;

RN*�KTQb- aX- .Qt2v- CX- � >�KKQM/- .X UkyRRVX Lmi`BiBQM H�#2Hb QM T`2@T�+F�;2/ 7QQ/bX � bvbi2K�iB+ `2pB2rX Sm#HB+
>2�Hi? Lmi`BiBQM- R9Uy3V- R9NeĜR8yeX /QB,RyXRyRdf aRje3N3yyRyyyjkNyX

kyJ�+F2v- JX �X- � J2ix- JX UkyyNVX 1�b2 Q7 `2�/BM; Q7 K�M/�iQ`v BM7Q`K�iBQM QM *�M�/B�M 7QQ/ T`Q/m+i H�#2HbX
AMi2`M�iBQM�H CQm`M�H Q7 *QMbmK2` aim/B2b- jjU9V- jeNĜj3RX /QB,RyXRRRRfDXR9dy@e9jRXkyyNXyyd3dXtX

kRJ�i?BQb- �X .X- � ATTQHBiQ- SX URNNNVX >2�Hi? +H�BKb BM 7QQ/ �/p2`iBbBM; �M/ H�#2HBM; /Bbb2KBM�iBM; Mmi`BiBQM
BM7Q`K�iBQM iQ +QMbmK2`bX AM 1X 6`�x�Q U1/XV- �K2`B+�Ƕb 2�iBM; ?�#BibX *?�M;2b �M/ +QMb2[m2M+2b UoQHX �A"d8y- TTX
R3NĜkRkVX �;`B+mHim`2 AM7Q`K�iBQM "mHH2iBM LQX U�A"d8yVX

kk>�bH2`- *X JX Ukyy3VX >2�Hi? +H�BKb BM i?2 lMBi2/ ai�i2bX �M �B/ iQ i?2 Tm#HB+ Q` � bQm`+2 Q7 +QM7mbBQM\ h?2 CQm`M�H
Q7 Lmi`BiBQM- Rj3UeV- RkReaĜkyaX

k8



bBx2- �M/ �KQmMib �M/fQ` /�BHv p�Hm2b Q7 b2p2`�H K�+`QMmi`B2Mib- pBi�KBMb- �M/ KBM2`�Hb U2X;X- 7�ib-
+�`#Q?v/`�i2- +�H+BmKV- �M/ �`2 mbm�HHv ;Qp2`MK2Mi `2;mH�i2/- #v 2MiBiB2b HBF2 i?2 6X.X�X �M/ i?2
1lX u2i- i?2v T`2b2Mi ?�`/- b+B2MiB}+ /�i�- �M/ +mbiQK2`b ?�p2 #22M b?QrM iQ ?�p2 /B{+mHiB2b
MQi QMHv `2�/BM; i?2K- #mi �HbQ mbBM; i?2K iQ K�F2 BM7Q`K2/ Tm`+?�b2 /2+BbBQMbX

�HH Q7 i?Bb ?�b iQ #2 +QK#BM2/- Q#pBQmbHv- rBi? i?2 FMQrH2/;2 i?�i r?Q2p2` Bb 2p�Hm�iBM; � T`Q/m+i
TQbb2bb2bX ǴEMQrH2/;2 Q7 /B2i�`v `2+QKK2M/�iBQMb K�v bmTTQ`i �TTHvBM; i?2b2 TB2+2b Q7 Mmi`BiBQM
BM7Q`K�iBQM iQ /2+B/2 r?2i?2` i?2 7QQ/ T`Q/m+i `2T`2b2Mib � ?2�Hi?7mH +?QB+2 rBi?BM i?2 +QMi2ti Q7
Qi?2` 7QQ/b i?2 BM/BpB/m�H +QMbmK2b i?�i /�v ǳ(JBHH2` �M/ *�bb�/v- kyR8)kjX

aQ- r?BH2 ?�pBM; � H�#2H i?�i Bb +QMiBM;2Mi iQ i?2 T`Q/m+i r2Ƕ`2 ?QH/BM; `2�HHv ?2HTb i?2 2p�Hm�iBQM
T`Q+2bb- #mi �HH Q7 i?Bb Kmbi #2 +Q``Q#Q`�i2/ #v FMQrH2/;2 i?�i r2 �H`2�/v ?�p2, BM bBKTH2` i2`Kb-
+mbiQK2`b Kmbi #2 �#H2 iQ mM/2`bi�M/ i?2 H�#2H i?2vǶ`2 `2�/BM;- FMQr r?�i 2H2K2Mib i?2vǶ`2 HQQFBM;
7Q` iQ +QKTH2i2 i?2B` /B2i- �M/ i?mb- K�F2 � ?2�Hi?B2` /2+BbBQMX h?Bb T`Q+2bb Bb /Q+mK2Mi2/ BM i?2
7QHHQrBM; /B�;`�K- ?B;?HB;?iBM; i?2 7�+i i?�i � +Q``2+i /B2i�`v BMi�F2 Bb i?2 bmK Q7 #Qi? �M �TT`QT`B�i2
Mmi`BiBQM FMQrH2/;2- �M/ i?2 mb�;2 Q7 i?2 7QQ/ H�#2HX

6B;m`2 9, *Q;MBiBp2 T`Q+2bb2b mM/2`HvBM; mb2 Q7 7QQ/ H�#2Hb (JBHH2` �M/ *�bb�/v- kyR8)

hQ bmKK�`Bx2 i?2b2 +QM+2Tib- MQ +m``2Mi H�#2H T`2b2MiBM; Dmbi � HBbi Q7 Mmi`BiBQM�H BM7Q`K�iBQM
Bb mb27mH QM Bib QrM- #Qi? �b � r?QH2 �M/ 7Q` Bib ;Q�H Q7 Tmb?BM; iQr�`/b � ?2�Hi?v /B2i, T`2pBQmb
Mmi`BiBQM�H FMQrH2/;2 Bb M2+2bb�`vX h?Bb Bb MQi Dmbi iQ `2�/ �M/ mM/2`bi�M/ i?2 H�#2H Bib2H7- #mi �HbQ iQ
BKT�+i �iiBim/2b �M/ #2HB27b- �M/ KQbi BKTQ`i�MiHv- iQ 2p�Hm�i2 mMH�#2HH2/ T`Q/m+ibX AM bBKTH2` i2`Kb-
FMQrBM; �#Qmi ?2�Hi? �M/ /B2i #2bi T`�+iB+2b bi`QM;Hv �z2+ib 7QQ/ +?QB+2b- `2;�`/H2bb Q7 7QQ/ H�#2H mb2X

JQ`2Qp2`- Bi ?�b #22M b?QrM i?�i i?2`2 Bb � bi`QM; +Q``2H�iBQM #2ir22M TQbb2bbBM; Mmi`BiBQM FMQrH2/;2
kjh?2 2z2+ib Q7 Mmi`BiBQM FMQrH2/;2 QM 7QQ/ H�#2H mb2X � `2pB2r Q7 i?2 HBi2`�im`2 GBb� JX aQ2/2`#2`; JBHH2`- .B�M� GX

*�bb�/v

ke



�M/ �+im�HHv mbBM; H�#2Hb iQ T2`7Q`K /B2i�`v +?QB+2b, B7 T2QTH2 FMQr �#Qmi ?Qr BKTQ`i�Mi Bi Bb iQ ?�p2
i?2 `B;?i /B2i- �M/ FMQr ?Qr ?2�Hi? +Q``2H�i2b rBi? 7QQ/ BMi�F2- i?2vǶ`2 KQ`2 HBF2Hv iQ mb2 H�#2Hb �b
iQQHb iQ T2`72+i i?2B` +?QB+2bX

>Qr /Q r2 K�F2 i?Bb BM7Q`K�iBQM KQ`2 �++2bbB#H2 iQ 2p2`vQM2\ G2iǶb 7Q+mb KQ`2 QM i?2 L6Sb iQ
}M/ QmiX

RX8 q?v /Q r2 M22/ 6PS G�#2Hb\ @ "�``B2`b iQ h`�/BiBQM�H Lmi`BiBQM

G�#2H lb2

h?2 Lmi`BiBQM 6�+i S�M2H Bb � i�#H2 mbm�HHv b?QrM QM i?2 #�+F Q` QM i?2 bB/2 Q7 i?2 7QQ/ T�+F�;2- i?�i
/BbTH�vb Bib 2M2`;v T`QT2`iB2b �M/ Bib +QMi2Mi BM T`Qi2BMb- 7�ib- +�`#Q?v/`�i2b- }#`2b- bQ/BmK- pBi�KBMb
�M/ KBM2`�H b�HibX

h?2b2 H�#2Hb �`2 bi�M/�`/Bx2/- �M/ �`2 mbm�HHv K�/2 K�M/�iQ`v #v M�iBQM�H Q` bmT`�M�iBQM�H `2;m@
H�iQ`v #Q/B2bX .Bz2`2M+2b 2tBbi #2ir22M HQ+�H bi�M/�`/b- #mi i?2 ;Bbi Q7 i?2K Bb i?2 b�K2X 6Q` 2t�KTH2-
1l _2;mH�iBQM LP RReNfkyRRk9 QM i?2 T`QpBbBQM Q7 7QQ/ BM7Q`K�iBQM iQ +QMbmK2`b ?�b K�/2 H�#2Hb
K�M/�iQ`v- �HbQ /2}MBM; i?2 KBMBKmK BM7Q`K�iBQM i?�i Kmbi #2 /BbTH�v2/ QM i?2KX

6B;m`2 8, a�KTH2 1l@�TT`Qp2/ Lmi`BiBQM G�#2H
aT2+B}+�HHv- i?2 `2;mH�iBQM bi�i2b KBMBKmK K�M/�iQ`v Mmi`B2Mi /2+H�`�iBQMb- 1M2`;v- 6�i- a�im`�i2/

6�i- *�`#Q?v/`�i2- am;�`- S`Qi2BM- a�Hi- �M/ �HbQ bi�i2b i?�i r?2M � Mmi`BiBQM�H Q` ?2�Hi? +H�BK Bb K�/2-
b�B/ Mmi`B2Mi Kmbi #2 QM i?2 H�#2HX h?�i �HbQ BMpQHp2b �HH2`;2Mb �M/ p2;2i�#H2 Q`B;BM Q7 QBHb �M/ 7�ibX

Ai �HbQ /2}M2b i?2 #�`2 KBMBKmK ;`�T?B+b bi�M/�`/b- BM Q`/2` iQ �+?B2p2 `2�/�#BHBiv- bm+? �b 7QMi
bBx2 �M/ bivH2k8X

k9?iiTb,ff2m`@H2tX2m`QT�X2mfH2;�H@+QMi2Mif1Lf�GGf\m`B4*1G1sWj�jkyRR_RReN
k8?iiTb,ff2b?�X+QKf2m`QT2�M@mMBQM@H�#2H@`2;mH�iBQMbf
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�MQi?2` 2t�KTH2 Bb i?2 6.� Lmi`BiBQM 6�+ib G�#2H 2KTHQv2/ BM i?2 lXaX�X h?2 +m``2Mi `2pBbBQM Bb
QmiHBM2/ �b 7QHHQrb, ǳh?2 BM7Q`K�iBQM BM i?2 K�BM Q` iQT b2+iBQM Q7 i?2 b�KTH2 Mmi`BiBQM H�#2H U#2HQrV
+�M p�`v rBi? 2�+? 7QQ/ �M/ #2p2`�;2 T`Q/m+ic Bi +QMi�BMb T`Q/m+i@bT2+B}+ BM7Q`K�iBQM Ub2`pBM; bBx2-
+�HQ`B2b- �M/ Mmi`B2Mi BM7Q`K�iBQMVX h?2 #QiiQK b2+iBQM +QMi�BMb � 7QQiMQi2 i?�i 2tTH�BMb i?2 W .�BHv
o�Hm2 �M/ ;Bp2b i?2 MmK#2` Q7 +�HQ`B2b mb2/ 7Q` ;2M2`�H Mmi`BiBQM �/pB+2ǴkeX

J�M/�iQ`v bBM+2 RNN9- ?�b #22M Qp2`?�mH2/ BM kyRe #2+�mb2 bim/B2bkd b?QrM i?�i +QMbmK2`b /2KQM@
bi`�i2/ /B{+mHiB2b BM mM/2`bi�M/BM; Mmi`BiBQM H�#2HbX h?2b2 /B{+mHiB2b r2`2 KQ`2 +QKKQM �KQM;
bm#D2+ib rBi? HQr H2p2H HBi2`�+v �M/ MmK2`�+v bFBHHb- #mi 2p2M bm#D2+ib i?�i r2`2 KQ`2 2/m+�i2/ �M/
rBi? ?B;?2` HBi2`�+v r2`2 b?QrM iQ ?�p2 i`Qm#H2 `2�/BM; i?2Kk3X AM T�`iB+mH�`- +HQb2 iQ irQ@i?B`/b Q7
`2bTQM/2Mib BM � bm`p2v `2TQ`i mbBM; L6Sb iQ K�F2 Tm`+?�bBM; /2+BbBQMbkNX JQbi BM/BpB/m�Hb �`2 �#H2
iQ mM/2`bi�M/ �i H2�bi bQK2 #�bB+ Mmi`BiBQM BM7Q`K�iBQM QM 7QQ/ H�#2HbjyX >Qr2p2`- i?2 bm`p2vb- �M/
Dmbi � bBKTH2 HQQF �i ?Qr � H�#2H T`2b2Mib Bib /�i�- ?B;?HB;?i ?Qr T2QTH2 i2M/ iQ ?�p2 /B{+mHiB2b mbBM;
H�#2Hb 7Q` bQK2i?BM; KQ`2 i?�M Dmbi }M/BM; /Bz2`2M+2b #2ir22M irQ T`Q/m+ib �M/ i`�MbBiBQMBM; i?2
BM7Q`K�iBQM iQr�`/b � #�H�M+2/ /B2iX

q?v rQmH/ r2 M22/ M2r H�#2Hb- bQK2QM2 K�v �bF- B7 r2 �H`2�/v ?�p2 L6S H�#2Hb QM i?2 T�+F�;2
i?�i +QMi�BM �HH i?2 Mmi`BiBQM�H BM7Q`K�iBQM BM � bi�M/�`/Bx2/ �M/ b+B2MiB}+ 7Q`K�i\ h?2 lXaX G�#2H
+�b2 Bb i?2 T2`72+i 2t�KTH2X Ai im`Mb Qmi i?2`2 �`2 K�Mv /B{+mHiB2b i?�i +QMbmK2`b 2M+QmMi2` r?2M
i?2v ?�p2 iQ �+im�HHv mb2 i?2b2 i�#H2b iQ K�F2 BM7Q`K2/- ?2�Hi?v- Tm`+?�b2bX h?2 K�BM `2�bQM Bb i?�i
i?2b2 H�#2Hb �`2 bBKTHv iQQ ?�`/ iQ `2�/X G2iǶb i`v iQ mM/2`bi�M/ KQ`2 BM /2i�BH r?2`2 i?2b2 Bbbm2b +QK2
7`QKX

6B`bi Q7 �HH- +mbiQK2`b �+im�HHv M22/ iQ FMQr r?�i i?2 BM7Q`K�iBQM /BbTH�v2/ QM i?2 H�#2H K2�Mb,
Bi Bb MQi QMHv � K�ii2` Q7 HBi2`�+v Q` 2/m+�iBQM- Bi Bb bBKTHv mbBM; +QM+2Tib i?�i �`2 7�` 7`QK 2p2`v/�v
HB72X h?mb- � H�+F Q7 Mmi`BiBQM FMQrH2/;2 ǳT`2p2Mib �M 2z2+iBp2 mb2 Q7 i?2 L6S �M/ K�v �+im�HHv HQr2`
i?2 KQiBp�iBQM Q7 bQK2 +QMbmK2`b iQ mb2 i?2 Mmi`BiBQM BM7Q`K�iBQM QM i?2 7QQ/ H�#2HǴXjR ("�``2B`Q@>m`Hû

ke?iiTb,ffrrrX7/�X;Qpf7QQ/fM2r@Mmi`BiBQM@7�+ib@H�#2Hf?Qr@mM/2`bi�M/@�M/@mb2@Mmi`BiBQM@7�+ib@H�#2H
kd?iiTb,ffrrrX�DTKQMHBM2XQ`;f�`iB+H2fayd9N@jdNdUyeVyyk3R@Nf7mHHi2ti
k3?iiTb,ffrrrX7/�X;QpfK2/B�fRj8RNdf/QrMHQ�/
kNPHH#2`/BM;- LX CX- qQH7- _X GX- � *QMi2MiQ- AX UkyRyVX 6QQ/ H�#2H mb2 �M/ Bib `2H�iBQM iQ /B2i�`v BMi�F2 �KQM; la

�/mHibX CQm`M�H Q7 i?2 �K2`B+�M .B2i2iB+ �bbQ+B�iBQM- RRyU3V- RkjjĜRkjdX /QB,RyXRyRefDXD�/�XkyRyXy8XyydX
jy:`�?�K- .X CX- � C2z2`v- _X qX UkyRRVX GQ+�iBQM- HQ+�iBQM- HQ+�iBQMX 1v2@i`�+FBM; 2pB/2M+2 i?�i +QMbmK2`b T`27@

2`2MiB�HHv pB2r T`QKBM2MiHv TQbBiBQM2/ Mmi`BiBQM BM7Q`K�iBQMX CQm`M�H Q7 i?2 �K2`B+�M .B2i2iB+ �bbQ+B�iBQM- RRRURRV-
Rdy9ĜRdRRX /QB,RyXRyRef DXD�/�XkyRRXy3Xyy8X

jR"�``2B`Q@>m`H2- CX- �X :`�+B�- �M/ hX /2@J�;Bbi`BbX kyRyX .Q2b Mmi`BiBQM BM7Q`K�iBQM QM 7QQ/ T`Q/m+ib H2�/ iQ
?2�Hi?B2` 7QQ/ +?QB+2b\ 6QQ/ SQHB+v j8,kkR@kkNX

k3



6B;m`2 e, la 6.�@�TT`Qp2/ Lmi`BiBQM G�#2H
2i �HX- kyRy)

JQ`2Qp2`- ;`Q+2`v b?QTTBM; Bb mbm�HHv MQi �M Q++�bBQM BM r?B+? i?2 +mbiQK2` ?�b i?2 Hmtm`v Q7
i�FBM; i?2 iBK2 `2[mB`2/ iQ bim/v i?2 H�#2H Q7 r?�i ?2Ƕb #mvBM;X AM i?Bb +�b2- ǳi?2 KQiBp�iBQM iQ T`Q+2bb
�M/ mb2 Mmi`BiBQM BM7Q`K�iBQM Bb 2p2M KQ`2 �/p2`b2Hv �z2+i2/Ǵ jkX

AM �//BiBQM iQ i?�i- i?2 HQ+�iBQM BM r?B+? H�#2Hb �M/ i�#H2b �`2 `2�/ �M/ 2KTHQv2/ ?�b iQ #2 i�F2M
BMiQ +QMbB/2`�iBQM, `2b2�`+? ?�b b?QrM i?�i r?2M b?QTTBM; +mbiQK2`b T`Q+2bb T`Q/m+ib BM � +m`bQ`v
K�MM2`- b+�MMBM; b?2H7 �7i2` b?2H7 jj- i?mb `2/m+BM; i?2 iBK2 �M/ �ii2MiBQM /2/B+�i2/ iQ Mmi`BiBQM�H
BM7Q`K�iBQM 2p2M KQ`2X �HbQ- i?2 7�+i i?�i L6S i�#H2b �`2 MQi QM i?2 7`QMi Q7 i?2 T�+F K�F2b i?2K
2p2M H2bb �++2bbB#H2X

h?2 `2bmHib Q7 �HH i?2b2 bim/B2b Bb i?�i +mbiQK2`b ?�p2 iQ #2 2M+Qm`�;2/ iQ K�F2 �M BM7Q`K2/
/2+BbBQM �M/ b2H2+i ?2�Hi?B2` T`Q/m+ibX h?2 K�DQ`Biv Q7 +mbiQK2`b +�MMQi #�b2 i?2B` +?QB+2b QM L6S
i�#H2b- 7Q` i?2 �7Q`2K2MiBQM2/ `2�bQMbX � bvbi2K�iB+ `2pB2r Q7 83 bim/B2b +QM/m+i2/ BM i?2 1m`QT2�M

jk:`mM2`i- EX :X- �M/ CX JX qBHHbX kyydX � `2pB2r Q7 1m`QT2�M `2b2�`+? QM +QMbmK2` `2bTQMb2 iQ Mmi`BiBQM BM7Q`K�iBQM
QM 7QQ/ H�#2HbX CQm`M�H Q7 Sm#HB+ >2�Hi? R8,j38@jNNX

jj>B;;BMbQM- *X aX- JX CX _�vM2`- aX .`�T2`- �M/ hX _X EB`FX kyykX h?2 Mmi`BiBQM H�#2Hěr?B+? BM7Q`K�iBQM Bb HQQF2/
�i\ Lmi`BiBQM �M/ 6QQ/ a+B2M+2 jkUk@jV,Nk@NNX

kN



lMBQM +QM+2`MBM; +QMbmK2` `2bTQMb2 iQ Mmi`BiBQM BM7Q`K�iBQM QM 7QQ/ H�#2Hbj9 +QM}`Kb i?�i +QMbmK2`b
7�pQm` bBKTHB}2/ BM7Q`K�iBQM QM i?2 7`QMi Q7 i?2 T�+F�;2 i?�i bmTTH2K2Mib i?2 KQ`2 +QKTH2t Mmi`BiBQM
i�#H2 QM i?2 #�+FX am+? � Mmi`BiBQM `�iBM; bvbi2K- TH�+2/ BM i?2 7`QMi Q7 i?2 T�+F- ǳrQmH/ #2 KQbi
2z2+iBp2 BM i?2 bmT2`K�`F2i- r?2`2 +QMbmK2`b K�F2 [mB+F Tm`+?�bBM; /2+BbBQMb �M/ Kmbi +?QQb2 7`QK
� rB/2 �``�v Q7 T`Q/m+ibXǴ

h?mb- � bQHmiBQM iQ �HH Q7 i?2b2 Bbbm2b Bb � bBKTHB}2/- �+iBQM�#H2 �M/ mb�#H2 BM/B+�iQ` iQ +QKT�`2 �M/
b2H2+i i?2 `B;?i T`Q/m+ib- 2bT2+B�HHv BM i?2 HB;?i Q7 i?2 iQi�H HB;?i Q7 2�+? BM/BpB/m�H, bT2+B}+�HHv- � 6PS
H�#2HX

j9:`mM2`i- EX :X- �M/ CX JX qBHHbX kyydX � `2pB2r Q7 1m`QT2�M `2b2�`+? QM +QMbmK2` `2bTQMb2 iQ Mmi`BiBQM BM7Q`K�iBQM
QM 7QQ/ H�#2HbX CQm`M�H Q7 Sm#HB+ >2�Hi? R8,j38@jNNX

jy



k 6PS G�#2Hb @ �M Pp2`pB2r

h?2 BMi2MiBQM Q7 T`QpB/BM; +mbiQK2`b rBi? � #2ii2` mM/2`bi�M/BM; Q7 r?�i i?2v �`2 2�iBM;- b2MbBiBxBM;
i?2K- �M/ i?2 ?2�Hi? BKTHB+�iBQMb Q7 i?2 7QQ/ i?2v #mv- Bb b?�`2/ �KQM; M�iBQMb �M/ +BiBx2MbX u2i-
+QQ`/BM�iBQM 2zQ`ib ?�p2 MQi #22M K�MvX

qBi?Qmi � +2Mi`�HBx2/ bi�M/�`/ iQ /2}M2 pBbm�Hb- b+Q`BM; �H;Q`Bi?Kb- Q` KQ`2 bBKTHv- r?�i FBM/ Q7
K2bb�;2 i?2 H�#2H Bb i`vBM; iQ +QMp2v iQ +QMbmK2`b- i?2`2 ?�b #22M � T`QHB72`�iBQM Q7 bvbi2KbX h?2`2Ƕb
MQ �;`22K2Mi 2p2M QM i?2 HQ+�iBQM Q7 i?2 H�#2H QM i?2 T`Q/m+iX

JQ`2Qp2`- 2p2M B7 p�`BQmb 6PS H�#2HBM; bvbi2Kb ?�p2 #22M bim/B2/ #v ;Qp2`MK2Mi BMbiBimiBQMb-
Ǵi?2 BKTH2K2Mi�iBQM Q7 KQbi `2K�BMb �i i?2 /Bb+`2iBQM Q7 K�Mm7�+im`2`b �M/ K�`F2i2`bǴ (AFQM2M 2i �HX-
kyky)j8X

h?Bb +?�Ti2` rBHH T`2b2Mi iQ i?2 `2�/2` �M Qp2`pB2r Q7 i?2 /Bz2`2Mi /2bB;Mb- �M�HvxBM; i?2 �bT2+ib
i?�i +?�`�+i2`Bx2 i?2K- i?2 BM7Q`K�iBQM i?2v i`v iQ +QMp2v- �M/ i?2 7mM+iBQM i?2v b2`p2X

AM Q`/2` iQ mM/2`bi�M/ i?2 `2bmHib Q7 i?Bb +QKT2M/BmK- Bi Bb 7mM/�K2Mi�H iQ F22T BM KBM/ i?�i i?2
i�`;2ib Q7 6PS G�#2Hb �`2 irQX

RX *mbiQK2`b- i?�i i?`Qm;? H�#2Hb +�M Q#i�BM BM7Q`K�iBQM �#Qmi ?2�Hi?B2` 7QQ/ +?QB+2b- �M/ i?mb
BKT`Qp2 i?2B` /B2iX

kX h?2 AM/mbi`v- 7Q` � Tmb? iQr�`/b `27Q`KmH�iBQM Q7 T`Q/m+ib BM ?2�Hi?B2` QTiBQMb

h?2 BKTQ`i�M+2 Q7 i?Bb T2`bT2+iBp2 rBHH #2+QK2 +H2�` �b r2 /2Hp2 BMiQ i?2 /Bz2`2Mi �TT`Q�+?2b
iQr�`/b T`Q/m+i H�#2HHBM;X �7i2` i?�i- r2 rBHH �M�Hvx2 BM /2i�BH i?2 2z2+iBp2M2bb Q7 6PS H�#2HBM;- MQi
QMHv +QM+2`MBM; i?2 TQbBiBp2 Tmb? iQr�`/b ?2�Hi?B2` T`Q/m+ib 7`QK #Qi? bB/2b- #mi �HbQ i?2 TQbbB#H2
M2;�iBp2 2z2+ib �M/ �#mb2bX

kXR � qQ`FBM; .2}MBiBQM

�M �TT`QT`B�i2- 2�bBHv mM/2`bi�M/�#H2 �M/ +QKTH2i2 rQ`FBM; /2}MBiBQM Q7 6PS Mmi`BiBQM H�#2HHBM; +�M #2
BM72``2/ 7`QK i?2 `2pB2r Ǵ6`QMi@Q7@T�+F Mmi`BiBQM H�#2HHBM; b+?2K2b, � +QKT`2?2MbBp2 `2pB2rǴ- Tm#HBb?2/

j8E�Mi2`- _X- o�M/2`H22- GX- � o�M/2pBDp2`2- aX UkyR3VX 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, :HQ#�H T`Q;`2bb
�M/ 7mim`2 /B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`BiBQM- kRU3V- RjNNĜR9y3X

jR



BM kyky #v i?2 ǴC_* a*A1L*1 6P_ SPGA*u _1SP_hǴ Q7 i?2 1m`QT2�M *QKKBbbBQM- �M/ �HbQ 7`QK
i?2 kyRR 1l 6A* _2;mH�iBQMX

Ai Bb �TTHB+�#H2 BM i?2 +QMi2ti Q7 i?2 bQ@+�HH2/ T`BM+BT�H }2H/ Q7 pBbBQM- ǳi?2 }2H/ Q7 pBbBQM Q7 � T�+F�;2
r?B+? Bb KQbi HBF2Hv iQ #2 b22M �i }`bi ;H�M+2 #v i?2 +QMbmK2` �i i?2 iBK2 Q7 Tm`+?�b2 �M/ i?�i 2M�#H2b
i?2 +QMbmK2` iQ BKK2/B�i2Hv B/2MiB7v � T`Q/m+i BM i2`Kb Q7 Bib +?�`�+i2` Q` M�im`2 �M/- B7 �TTHB+�#H2-
Bib #`�M/ M�K2ǴX AM b?Q`i- BiǶb i?2 T�`i Q7 i?2 T�+F�;2 i?�i r2 b22 r?2M r2 }`bi HQQF �i BiX

� 6PS G�#2H Bb i?mb /2}M2/ �b Mmi`BiBQM BM7Q`K�iBQM BM i?2 T`BM+BT�H }2H/ Q7 pBbBQM QM 7QQ/ �M/
/`BMFb T�+F�;BM; i?�i 2Bi?2`

Ç _2T2�ib bQK2 Q` �HH Q7 i?2 MmK2`B+�H BM7Q`K�iBQM 7`QK i?2 K�M/�iQ`v Mmi`BiBQM /2+H�`�iBQM BM �
M2mi`�H r�v Q` BM �M 2p�Hm�iBp2 r�vc

Ç 1tT`2bb2b i?2 Qp2`�HH Mmi`BiBQM�H p�Hm2 Q7 � 7QQ/- #v mbBM; bQK2 Q` �HH Q7 i?2 BM7Q`K�iBQM 7`QK i?2
Mmi`BiBQM /2+H�`�iBQM �M/fQ` Qi?2` Mmi`BiBQM�H 2H2K2Mib- iQ #2 �TTHB2/ QM �HH T`Q/m+ib Q` QMHv QM
T`Q/m+ib +QKTHvBM; rBi? +2`i�BM Mmi`BiBQM�H +`Bi2`B�X

kXk q?Q +`2�i2b H�#2Hb\

�b T`2pBQmbHv K2MiBQM2/- i?2`2 Bb MQ bi�M/�`/- MQ ;mB/BM; #Q/v- MQ rQ`H/rB/2 +2Mi`�H �mi?Q`Biv QM 6PS
G�#2HbX JQ`2 bT2+B}+�HHv- i?2`2 Bb MQ �;`22K2Mi QM K�M/�iQ`v 6PS H�#2HHBM;- Q` QM i?2 bT2+B}+ 7Q`K�ib
Q` K2i?Q/QHQ;B2b iQ #2 mb2/ BM 6PS H�#2HHBM; bvbi2KbXje, i?Bb ?�b H2/ iQ i?2 2K2`;2M+2 Q7 +QmMiH2bb
6PS Lmi`BiBQM avbi2KbX

h?mb- �HH i?2 /2+BbBQMb QM r?�i iQ b?Qr- ?Qr iQ b?Qr Bi- �M/ 2p2M r?2i?2` iQ b?Qr Bi- Bb BM i?2
?�M/b Q7 K�Mv Q`;�MBx�iBQMb- bm+? �b K�Mm7�+im`2`b- ;`Q+2`v `2i�BH2`b- �M/ ?2�Hi? Q`;�MBx�iBQMb jdX

h?2 bi�F2?QH/2`b BMpQHp2/ BM i?2 /2p2HQTK2Mi Q7 6PSb +�M i?mb #2 /BpB/2/ BMiQ i?`22 K�BM �`2�b,
i?2b2 �`2�b +�M �HbQ #2 `2�/ +?`QMQHQ;B+�HHvX

L:PǶb �M/ :Qp2`MK2Mi �;2M+B2b AM RN3d i?2 >2�`i :mB/2 bvK#QH r�b +`2�i2/ #v i?2 �K2`B+�M
>2�`i �bbQ+B�iBQM iQ bB;M�H iQ � +QMbmK2` i?�i � 7QQ/ r�b >2�`i 6`B2M/HvX h?Bb +�M #2 b22M �b

jeX E�Mi2`- _Xc o�M/2`H22- GXc o�M/2pBDp2`2- aX 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, :HQ#�H T`Q;`2bb �M/ 7mim`2
/B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`X kyR3- kR- RjNNĜR9y3X

jdq?Q lb2b 6�+ib lT 6`QMi\ � "�b2HBM2 1t�KBM�iBQM Q7 q?Q Bb lbBM; ai�M/�`/Bx2/ 6`QMi@Q7@S�+F�;2 Lmi`BiBQM
.Bb+HQbm`2b C1_1Ju E1ua

jk



i?2 }`bi 2zQ`i iQ T`QpB/2 � bBKTH2 bvK#QH rBi? i?2 KQ/2`M +?�`�+i2`BbiB+b Q7 � 6PS G�#2HX h?Bb
2zQ`i- bT2�`?2�/2/ #v M�iBQM�H >2�`i >2�Hi? �bbQ+B�iBQMb- bT`2�/ �`QmM/ i?2 rQ`H/- 7Q` 2t�KTH2
BM aQmi? �7`B+�- �mbi`�HB� �M/ L2r w2�H�M/X

AM RN3N i?2 E2v?QH2 bvK#QH r�b /2p2HQT2/ BM ar2/2M #v � ;Qp2`MK2Mi �;2M+v- �M/ r�b 2tTQ`i2/
iQ .2MK�`F �M/ LQ`r�vX h?Bb K�`F2/ i?2 #2;BMMBM; Q7 i?2 6PS G�#2Hb 2`� �b r2 FMQr BiX

AM/mbi`v q?BH2 7QQ/ K�Mm7�+im`2`b ?�/ MQ ?�M/ BM i?2 }`bi T?�b2 Q7 i?2 +QM+2TiBQM Q7 6PS G�#2Hb-
i?2B` 2zQ`ib DQBM2/ i?2 QM2b Q7 i?2 ;Qp2`MK2Mi �M/ Q7 +QMbmK2` Q`;�MBx�iBQMb BM i?2 lEX h?2
AMbiBimi2 7Q` :`Q+2`v .Bbi`B#miBQM Tm#HBb?2/ BM RNN3 ;mB/2HBM2b 7Q` ǴpQHmMi�`v Mmi`BiBQM�H H�#2HHBM;-
BM+Hm/BM; :.�b 7Q` 2M2`;v- 7�ib �M/ b�im`�i2/ 7�ibǴX q?BH2 i?2b2 :.�b T`QpB/2/ ;mB/2HBM2b QM
i?2 #�+F Q7 i?2 T�+F- � bi`2�KHBM2/ �M/ bBKTHB}2/ T2`+2Mi�;2 p2`bBQM r�b 2KTHQv2/ QM i?2 7`QMi
Q7 i?2 T�+F BM 1m`QT2 �M/ �mbi`�HB�X

J2�Mr?BH2 BM i?2 lXaX�X- K�Mm7�+im`2`b �M/ `2i�BH2`b bm+? �b q2;K�M- E`�7i- lMBH2p2`- S2TbB*Q-
E2HHQ;Ƕb /2p2HQT2/ i?2B` QrM H�#2Hb �M/ b+Q`BM; K2+?�MBbKbX h?Bb 7�+i �HbQ T`QpB/2b �M BKTQ`i�Mi
2t�KTH2- i?�i rBHH #2 7m`i?2` /Bb+mbb2/ BM bm#b2[m2Mi +?�Ti2`bX _2i�BH2`b QMHv Tmi T`QT`B2i�`v
H�#2Hb QM i?2B` biQ`2@#`�M/ T`Q/m+ib, i?Bb r�b MQi QMHv b22M �b �M BKTQ`i�Mi /Bz2`2MiB�iBM; 7�+iQ`
BM i?2 2v2b Q7 i?2 +QMbmK2`- #mi �HbQ H2/ iQ � T?2MQK2MQM i?�i Bb � 7mM/�K2Mi�H Tbv+?QHQ;B+�H
bB/2 2z2+i Q7 b22BM; ?2�Hi? BM7Q`K�iBQM QM T�+FbX h?�i Bb- � ǴTQbBiBp2 #B�bǴ BM r?B+? Dmbi i?2 7�+i
i?�i � ?2�Hi? H�#2H Bb T`2b2Mi QM i?2 T�+F BM+`2�b2b i?2 T2`+2Bp2/ ?2�Hi?BM2bb Q7 i?2 T`Q/m+i- 2p2M
r?2M +QKT�`2/ iQ T`Q/m+ib i?�i ?�p2 MQ H�#2HX j3

*QMbQ`iBmKb LQirBi?bi�M/BM; i?2 2zQ`ib Q7 ;Qp2`MK2Mib �M/ K�Mm7�+im`2`b- i?B`/ T�`iv 2MiBiB2b ?�p2
�Hr�vb #22M BMpQHp2/ BM r�vb iQ BKT`Qp2 i?2 ?2�Hi? Q7 i?2 +BiBx2MbX PM2 Q7 i?2 #B;;2bi +QMi`B#miBQMb
iQ i?2 6PS +�mb2 r�b � `QmM/ i�#H2- i?2 6QQ/ �M/ Lmi`BiBQM _QmM/i�#H2 ?2H/ BM kyyN BM i?2 la�-
�7i2` r?B+? � bi�M/�`/ +�HH2/ aK�`i *?QB+2 S`Q;`�KK2 r�b /2p2HQT2/X h?2 ?B;?HB;?i Q7 i?Bb
H�#2HHBM; b+?2K2 r�b i?�i Bi �TTHB2/ /Bz2`2Mi +`Bi2`B� 7Q` `�iBM; T`Q/m+i ?2�Hi?BM2bb- /BpB/BM; #v-
7Q` 2t�KTH2- #2p2`�;2b- /�B`v- K2�i `�i?2` i?�M mbBM; � bBM;H2 QM2 7Q` �HH FBM/b Q7 T`Q/m+ibX h?Bb
+�i2;Q`v �TT`Q�+? `2+Q;MBb2/ i?�i /Bz2`2Mi 7QQ/b ?�p2 /Bz2`2Mi T`Q}H2b #v M�im`2 jN

J2�Mr?BH2- i?2 1m`QT2�M lMBQM /`�7i2/ T`QTQb�Hb 7Q` � M2r H2;BbH�iBQM i?�i bT2+B}2/ ;mB/2HBM2b
7Q` 6PS G�#2Hb- �HHQrBM; 7Q` i?2 pQHmMi�`v `2T2iBiBQM Q7 bT2+B}+ Mmi`BiBQM BM7Q`K�iBQM BM i?2
T`BM+BTH2 }2H/ Q7 pBbBQM- rBi? i?2 �BK Q7 7�+BHBi�iBM; +QMbmK2` mM/2`bi�M/BM; i?2 /B2i�`v `2bmHib

j3?iiTb,ffHBMFXbT`BM;2`X+QKf�`iB+H2fRyXRyydfbRRd9d@yRN@yyeej@N
jNGmTiQM- CX_X- "�H2MiBM2- .X�X- "H�+F- _XJX- >BH/BM2- _X- Ap2Mb- "XCX- E2MM2/v- 1XhX- S�+F�`/- SX hX- aT2`#2`-

"X_X- ai2z2M- .X �M/ aiQ`v- JX UkyRyV ǳh?2 bK�`i +?QB+2b 7`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HBM; T`Q;`�K, `�iBQM�H2 �M/
/2p2HQTK2Mi Q7 i?2 Mmi`BiBQM +`Bi2`B�-Ǵ �K C *HBM Lmi`- NRU9V- Ryd3aĜRy3NaX

jj



Q7 i?2 7QQ/ i?2vǶ`2 +QMbB/2`BM; #mvBM;X JQ`2Qp2`- MQr�/�vb i?2 1l Bb i?2 H�`;2bi bQp`�@M�iBQM�H
#Q/v rQ`FBM; QM � b?�`2/- K�M/�iQ`v 6PS H�#2H bi�M/�`/ iQ #2 �TTHB2/ rBi?BM �HH K2K#2` bi�i2bX

PM+2 �;�BM- i?2 BKTH2K2Mi�iBQM Q7 6QS G�#2Hb Bb �i i?2 /Bb+`2iBQM Q7 K�Mm7�+im`2`b �M/ K�`@
F2i2`b9yX *QmMi`B2b bm+? �b *?BH2- aBM;�TQ`2 �M/ J2tB+Q ?�p2 K�/2 i?2B` H�#2HHBM; b+?2K2b K�M/�iQ`v-
�M/ bmT`�M�iBQM�H Q`;�MBx�iBQMb bm+? �b i?2 1l �`2 rQ`FBM; iQr�`/b � +QKKQM `2;mH�iBQMX u2i- BiǶb
K�Mm7�+im`2`b �M/ K2K#2` +QmMi`B2b i?�i ?�p2 i?2 H�bi rQ`/ QM BKTH2K2Mi�iBQMX

kXkXR � hBK2HBM2

6PS H�#2HBM; ?�b 2tBbi2/ 7Q` � HQM; iBK2X Ai bi�`i2/ �b bQK2i?BM; pQHmMi�`v- �i i?2 /Bb+`2iBQM Q7 i?2
K�Mm7�+im`2`- #mi Bib KQbi +m``2Mi Bi2`�iBQMb �`2 /2p2HQT2/ #v ;Qp2`MK2Mib i?`Qm;?Qmi i?2 rQ`H/ �M/
�`2 #2+QKBM; KQ`2 �M/ KQ`2 K�M/�iQ`vX

h?2 }`bi rB/2@bT`2�/- bB;MB}+�Mi 2zQ`i �i K�FBM; Mmi`BiBQM�H BM7Q`K�iBQM KQ`2 2�bBHv `2�/�#H2 �M/
�p�BH�#H2 iQ +QMbmK2`b r�b BM RN3N BM ar2/2M- i?`Qm;? i?2 2bi�#HBb?K2Mi Q7 i?2 E2v?QH2 HQ;QX Ai Bb
�M 2t�KTH2 Q7 �M ?2�Hi? HQ;Q- � bBKTH2 B+QM QM i?2 T�+F i?�i ?B;?HB;?ib r?2i?2` i?2 7QQ/ Bb ?2�Hi?vX
h?�MFb iQ i?2 bBKTHB+Biv �M/ 2�bBM2bb Q7 mM/2`bi�M/BM; Q7 i?Bb FBM/ Q7 H�#2H- Bi +�M �HbQ #2 7QmM/ BM
�bB�M +QmMi`B2b bm+? �b aBM;�TQ`2- r?B+? BM RNN3 BKTH2K2Mi2/ Bib >2�Hi?B2` *?QB+2b T`Q;`�K- MQi QMHv
7Q` 7QQ/ T`Q/m+ib i?�i +�M #2 #Qm;?i BM bmT2`K�`F2ib- #mi �HbQ 7Q` ?�rF2` +2Mi2`b- i?2 HQ+�H p2`bBQM Q7
7QQ/ +Qm`ibX *QQ`/BM�iBQM 2zQ`ib ?�p2 #22M K�/2 �i �M �a1�L H2p2H- #mi �`2 biBHH �i 2�`Hv bi�;2bX

� KBH2biQM2 7Q` 6PS G�#2HHBM; Bb kyRR- �b i?2 1m`QT2�M lMBQM _2;mH�iBQM RReNfkyRR BMi`Q/m+2/ i?2
TQbbB#BHBiv 7Q` K2K#2` bi�i2b iQ +QKTH2K2Mi Mmi`BiBQM i�#H2b rBi? bBKTHB}2/ BM/B+�iQ`bX h?Bb Bb i?2 }`bi
`2H2p�Mi 2zQ`i #v � bmT`�@M�iBQM�H #Q/v iQ `2;mH�i2 �M/ 7�+BHBi�i2 �M 2�bB2` �++2bb iQ 7QQ/ BM7Q`K�iBQMX
q?BH2 i?2 ;Q�H Q7 i?Bb `2;mH�iBQM r�b iQ 2bi�#HBb? � +QKKQM b2i Q7 ;mB/2HBM2b- � 7`�K2rQ`F i?�i +QmH/
#2 mb2/ iQ +`2�i2 � +QKKQM H�#2HBM; b+?2K2- Bi ;2M2`�i2/ [mBi2 bQK2 +QM7mbBQM �b Bi r�b BKTH2K2Mi2/
BM K�Mv /Bz2`2Mi r�vb #v K2K#2` bi�i2bX

6Q` 2t�KTH2- BM kyRj i?2 lMBi2/ EBM;/QK /2p2HQT2/ Bib MQM@K�M/�iQ`v JmHiBTH2 h`�{+ GB;?ib
avbi2K- i?�i Bb �KQM; i?2 }`bi iQ BKTH2K2Mi +QHQ`2/ BM/B+�iQ`b iQ B/2MiB7v i?2 ?2�Hi?BM2bb Q7 i?2 7QQ/
T`Q/m+ibX Lmi`Bb+Q`2- H�mM+?2/ BM kyRd BM 6`�M+2 �M/ BKTH2K2Mi2/ �HbQ #v arBix2`H�M/ BM kyR3 �M/
"2H;BmK BM kyRN- Bb � +QMi2bi�Mi 7Q` i?2 `QH2 Q7 Q{+B�H 1l@rB/2 7QQ/ H�#2HHBM; b+?2K2X

9yE�Mi2`- _X- o�M/2`H22- GX- � o�M/2pBDp2`2- aX UkyR3VX 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, :HQ#�H T`Q;`2bb
�M/ 7mim`2 /B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`BiBQM- kRU3V- RjNNĜR9y3X
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6B;m`2 d, 6QSG hBK2HBM2 @ 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, ;HQ#�H T`Q;`2bb �M/ 7mim`2
/B`2+iBQMb- E�Mi2` 2i �HX kyRN
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u2i- r?BH2 i?2`2 Bb � ?m;2 BMi2`2bi BM i?2 }2H/- #v M�iBQM�H �+iQ`b- bmT`�@M�iBQM�H QM2b �M/ 2p2M 7QQ/
K�Mm7�+im`2`b- r?�i Bb KBbbBM; Bb �M �;`22K2MiX 1p2M i?2 1l +�MMQi �;`22 QM r?�i H�#2H Bb i?2 `B;?i
QM2 iQ mb2 BM �HH Bib bi�i2bX G2iǶb i`v iQ mM/2`bi�M/ r?vX

kXj aivH2b Q7 G�#2Hb

(AFQM2M 2i �HX- kyky) /2}M2b 6PS H�#2Hb �b T`QpB/BM; Ǵ+QMbmK2`b rBi? i`mM+�i2/ Mmi`BiBQM BM7Q`K�iBQM
�M/ b2`p2 iQ +QKTH2K2Mi i?2 KQ`2 +QKTH2t L6S ivTB+�HHv 7QmM/ QM i?2 #�+F Q` bB/2 Q7 i?2 T�+F�;BM;Ǵ
9R

q?BH2 i?2 L6S BM7Q`K�iBQM Bb b+B2MiB}+�HHv �++m`�i2 �M/ ?�b �M �#bQHmi2 p�Hm2- Bi Bb MQi Q7 2�bv �M/
7�bi `2�/BM;- Q` #2ii2`- mM/2`bi�M/BM;X h?Bb Bb r?2`2 i?2 H�#2Hb +QK2 BMiQ TH�+2, iQ K�F2 BM7Q`K�iBQM
KQ`2 2�bBHv �p�BH�#H2X u2i- �b K2MiBQM2/ #27Q`2- K�Mv Q`;�MBb�iBQMb ?�p2 i`B2/ i?2B` ?�M/ �i H�#2Hb-
rBi? /Bz2`2M+2b MQi QMHv BM i?2 b?�T2 i?�i i?2 BM7Q`K�iBQM i�F2b- #mi �HbQ BM i?2 r�v i?2 K2bb�;2 Bb
+QMp2v2/X

JQ`2Qp2`- H�#2HHBM; bvbi2Kb p�`v BM ǳT`2b2Mi�iBQM U2X;X b?�T2- +QHQm`- bBx2V- ivT2 Q7 Tm#HB+ ?2�Hi?
Mmi`BiBQM K2bb�;2 UT`Qb+`BTiBp2- T`2b+`BTiBp2 Q` #Qi?V �M/ Mmi`B2Mi 7Q+mb U2X;X 7Q+mb QM ǵ+`BiB+�H Mmi`B2MibǶ
Q` BM+HmbBQM Q7 #Qi? TQbBiBp2 �M/ M2;�iBp2 Mmi`B2MibVǴ 9kX

kXjXR _2/m+iBp2 pb AMi2`T`2i�iBp2

h?2 K�BM /BbiBM+iBQM BM /�i� T`2b2Mi�iBQM +QMbBbib BM i?2 FBM/ Q7 K2bb�;2X Ab i?2 K2bb�;2 bBKTHv �M
BMbi`m+iBQM iQ #2 7QHHQr2/ rBi?Qmi BMi2`T`2i�iBQM- �b � Dm/;2K2Mi- Q` Bb Bi � r�v iQ +QMp2v bBKTHB}2/
BM7Q`K�iBQM iQ i?2 +QMbmK2`\

q2 i?mb ?�p2 irQ K�BM #m+F2ib BM r?B+? r2 +�M bQ`i H�#2Hb, _2/m+iBp2 �M/ AMi2`T`2i�iBp2X 9j

_2/m+iBp2 G�#2Hb +�M #2 /2}M2/ �b b?QrBM; BM7Q`K�iBQM QMHv- rBi? MQ bT2+B}+ Dm/;2K2Mi- QTBMBQM
Q` `2+QKK2M/�iBQM 99X h?2B` ;Q�H Bb BM/22/ iQ `2/m+2 i?2 �KQmMi Q7 BM7Q`K�iBQM T`2b2Mi2/ iQ i?2

9R?iiTb,ffHBMFXbT`BM;2`X+QKf�`iB+H2fRyXRyydfbRRd9d@yRN@yyeej@N "2+F2` 2i �HX kyR8c L2rK�M 2i �HX kyR3
9kE�Mi2`- _X- o�M/2`H22- GX- � o�M/2pBDp2`2- aX UkyR3VX 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, :HQ#�H T`Q;`2bb

�M/ 7mim`2 /B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`BiBQM- kRU3V- RjNNĜR9y3X
9j?iiTb,ffHBMFXbT`BM;2`X+QKf�`iB+H2fRyXRyydfbRRd9d@yRN@yyeej@N
99>�KHBM _ � J+L2BHH G UkyReV .Q2b i?2 �mbi`�H�bB�M ǵ>2�Hi? ai�` _�iBM;Ƕ 7`QMi Q7 T�+F Mmi`BiBQM�H H�#2H bvbi2K

rQ`F\ Lmi`B2Mib 3- 1jkd
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+mbiQK2` QM i?2 L6S- #v b2H2+iBM; QMHv � 72r- bi�M/�`/Bb2/ 7�+iQ`b i?�i +�M #2 `2�/ 2�bBHvX

u2i- i?2v `27`�BM 7`QK T`QpB/BM; �/pB+2 Q` `2+QKK2M/�iBQMb- Q` 2p2M �M BMi2`T`2i�iBQM Q7 i?2
p�Hm2bX �M �/p�Mi�;2 i?2v T`QpB/2 Bb K�FBM; +QKT�`BbQMb 2�bB2`- #2+�mb2 +mbiQK2`b QMHv ?�p2 iQ
+QKT�`2 � bK�HH b2i Q7 p�Hm2b iQ }M/ i?2 ?2�Hi?B2` QTiBQMX

h?2v /Q ?�p2 bT2+B}+ /QrMbB/2bX q?BH2 i?2v `2T`2b2Mi � ;`2�i bBKTHB}+�iBQM 7`QK i?2 L6S �b
i?2v �`2 H2bb +QKTH2t �M/ KQ`2 +QM/2Mb2/- iQ;2i?2` rBi? #2BM; KQ`2 �++2bbB#H2- i?2v biBHH T`2b2Mi
p�Hm2b i?�i ?�p2 iQ #2 `2�/ �M/ mM/2`biQQ/ #v +mbiQK2`b- rBi?Qmi � 7�bi �M/ 2�bv r�v iQ }M/
Qmi r?2i?2` i?2 T`Q/m+i Bb ?2�Hi?v Q` MQiX

JQ`2Qp2`- �b i?2v /Q MQi Qz2` Dm/;2K2Mi- K�v Bi #2 TQbBiBp2 Q` M2;�iBp2- i?2v KB;?i +`2�i2
� TQbBiBp2 #B�b �;�BMbi mMH�#2HH2/ T`Q/m+ib, +mbiQK2`b ?�pBM; iQ +?QQb2 #2ir22M �M mMH�#2HH2/
T`Q/m+i �M/ � H�#2HH2/ QM2 KB;?i T`272` i?2 H�#2HH2/ QM2- `2;�`/H2bb Q7 �+im�H ?2�Hi?BM2bbX

1p�Hm�iBp2 Q` AMi2`T`2iBp2 G�#2Hb - QM i?2 Qi?2` ?�M/- 2KTHQv �H;Q`Bi?Kb i?�i +QK#BM2 Mmi`BiBQM�H
/�i� +QM+2`MBM; i?2 T`Q/m+i BMiQ � bBM;H2- bBKTH2 2H2K2Mi- � Dm/;2K2Mi Q7 bQK2 bQ`i- rBi?Qmi
�+im�HHv T`2b2MiBM; i?2 /�i� i?2v `272` iQX

� 7m`i?2` /BpBbBQM Q++m`b +QM+2`MBM; Ǵi?2 /2;`22 Q7 BM7Q`K�iBQM �;;`2;�iBQM i?2v T2`7Q`KǴ (h�H�iB
2i �HX- kyRd),

Ç AMi2`T`2iBp2 Lmi`B2Mi@aT2+B}+ G�#2Hb �// �M 2p�Hm�iBp2 +QKTQM2Mi- �M BMi2`T`2i�iBQM Q7 i?2
?2�Hi?7mHM2bb Q7 QM2 Q` KQ`2 BM/BpB/m�H Mmi`B2MiX *QHQ`b �`2 mb2/ iQ 2tT`2bb r?2i?2` i?2 H2p2H
Q7 � T�`iB+mH�` Mmi`B2Mi Bb HQr U;`22MV- K2/BmK Uv2HHQrV- Q` ?B;?- rBi? i?2 i?`2b?QH/b b+B2MiB}@
+�HHv /2i2`KBM2/ r?2M i?2 H�#2H Bb +`2�i2/98X h?2v �HbQ Qz2` i?2 +QMbmK2` �M BMi2`T`2i�iBQM-
b?QrBM; i?`Qm;? +QHQ`b r?2i?2` � T`Q/m+i #2HQM;b iQ i?2 ǳ;QQ/Ǵ Q` ǳ#�/Ǵ i?`2b?QH/X 9eX

q?BH2 7�+BHBi�iBM; +QMbmK2` mM/2`bi�M/BM; Q7 i?2 K2bb�;2 +QM+2`MBM; bT2+B}+ Mmi`BiBQM�H
7�+iQ`b- i?2b2 H�#2Hb biBHH `2[mB`2 +mbiQK2`b iQ K�F2 i?2 2zQ`i �M/ 2p�Hm�i2 i?2 T`Q/m+iǶb
?2�Hi?BM2bb �b � r?QH2X >2�Hi? +H�BKb `2H�i2/ iQ i?2 2H2K2Mib /BbTH�v2/ BM i?2 H�#2H +�M #2
+QK#BM2/ rBi? i?2K iQ BMi2`T`2i BM7Q`K�iBQM �#Qmi � bBM;H2 Mmi`B2Mi- #mi i?2v +QmH/ 2M�#H2
� bQ`i Q7 ?�HQ 2z2+iX

Ç AMi2`T`2iBp2 bmKK�`v BM/B+�iQ` H�#2Hb- QM i?2 Qi?2` ?�M/- T`QpB/2 � bmKK�`v Q7 i?2 Qp2`�HH
Mmi`BiBQM T`Q}H2 Q7 � T`Q/m+i- #v �;;`2;�iBM; Mmi`BiBQM�H BM7Q`K�iBQM iQ 7Q`K � bBM;H2 BM/B@

98a+�`#Q`Qm;? S- J�ii?2rb �- 1vH2b >- E�m` �- >Q/;FBMb *- _��ib JJ- 2i �HX _2/b �`2 KQ`2 BKTQ`i�Mi i?�M ;`22Mb,
?Qr lE bmT2`K�`F2i b?QTT2`b mb2 i?2 /Bz2`2Mi BM7Q`K�iBQM QM � i`�{+ HB;?i Mmi`BiBQM H�#2H BM � +?QB+2 2tT2`BK2MiX AMi
C "2?�p Lmi` S?vb �+iX kyR8cRk,R8RĜNX

9e�M/`2rb- CX *X- "m`iQM- aX- � E22b- CX UkyRRVX Ab bBKTH2` �Hr�vb #2ii2`\ *QMbmK2` 2p�Hm�iBQMb Q7 7`QMi@Q7@T�+F�;2
Mmi`BiBQM bvK#QHbX CQm`M�H Q7 Sm#HB+ SQHB+v � J�`F2iBM;- jyUkV- Rd8ĜRNyX
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+�iQ`- r?B+? Bb `2�/�#H2 �i � ;H�M+2X � ;`QrBM; #Q/v Q7 `2b2�`+? bm;;2bib i?�i BMi2`T`2iBp2
6QSGb H2�/ iQ KQ`2 �++m`�i2 BKT`2bbBQMb Q7 T`Q/m+i ?2�Hi?7mHM2bb �M/ ?2�Hi?B2` +?QB+2b i?�M
`2/m+iBp2 6QSGb- �b i?2v �`2 2ti`2K2Hv bBKTH2 iQ `2�/ �M/ mM/2`bi�M/X

� ?m;2 #2M2}i i?2v Qz2` Bb i?�i i?2v 2MQ`KQmbHv bBKTHB7v T`Q/m+i +QKT�`BbQM, +mbiQK2`b
bBKTHv ?�p2 iQ +QM7`QMi � bBM;H2 bvK#QH 7Q` 2�+? T`Q/m+iX

JQ`2Qp2`- i?2 7�+i i?�i i?2v #Qi? 2M+Qm`�;2 i?2 Tm`+?�b2 Q7 ?2�Hi?v T`Q/m+ib �M/ /Bb+Qm`�;2
i?�i Q7 mM?2�Hi?v QM2b Bb #2M2}+B�H 7Q` +QMbmK2` +?QB+2X SQbBiBp2 #B�b BM i?Bb +�b2 Bb [mBi2
HBKBi2/X

h?2b2 �`2 i?2 irQ K�BM �TT`Q�+?2b iQ 6PS G�#2HHBM;- #mi iQ b�v i?�i �HH i?2 2tBbiBM; BM/B+�iQ`b +�M
#2 T`2+Bb2Hv /BpB/2/ BMiQ i?2K rQmH/ #2 � ;`2�i KBbi�F2X AM 7�+i- K�Mv H�#2Hb �`2 ?v#`B/b- +QMi�BMBM;
#Qi? � bBKTHB}+�iBQM Q7 Mmi`BiBQM�H- b+B2MiB}+ p�Hm2b- �M/ � ;mB/�M+2 QM ?Qr iQ `2�/- +QKT�`2 �M/
2p�Hm�i2 i?2KX h?2v 2tBbi QM i?2 bT2+i`mK /2TB+i2/ #2HQrX

6B;m`2 3, 6QSG *QMiBMmmK @ _2/m+iBp2@1p�Hm�iBp2 (>�KHBM 2i �HX- kyR8)
Ab i?2`2 � +QMb2Mbmb QM r?�i i?2 #2bi �TT`Q�+? Bb\ Ab i?2`2 � H�#2H i?�i Bb #2HB2p2/ iQ #2 i?2 #2bi\

h?2 �Mbr2` iQ i?Bb [m2biBQM Bb MQi �Hr�vb #H�+F Q` r?Bi2X G2iǶb i`v iQ b22 r?�i i?2 +m``2Mi bBim�iBQM BbX

kX9 6PS G�#2Hb @ � *QKT2M/BmK

LQr i?�i r2 FMQr U�HKQbiV 2p2`vi?BM; �#Qmi i?2 i?2Q`v #2?BM/ 6PS G�#2Hb, H2iǶb i`v iQ QmiHBM2 i?2
r�v i?2vǶp2 #22M BKTH2K2Mi2/ �`QmM/ i?2 rQ`H/- 7Q+mbBM; QM 1m`QT2- i?2 lMBi2/ ai�i2b- �M/ �bB�- i?2
K�`F2ib BM r?B+? ?2�Hi? KQiBp�iBQMb �`2 KQ`2 72Hi- �M/ ;Qp2`MK2Mib �`2 /`BpBM; i?2 2zQ`i iQr�`/b �
bBKTHB}+�iBQM Q7 7QQ/ +?QB+2X aT2+B}+�HHv- �`QmM/ 9y +QmMi`B2b rQ`H/rB/2 �`2 mbBM; ;Qp2`MK2Mi@2M/Q`b2/
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6PS b+?2K2bX 9d AM 1m`QT2- i?Bb Bb �TTHB+�#H2 7Q` R8 +QmMi`B2bX

�b r2 FMQr- BMbiBimiBQMb rQ`H/@rB/2 �`2 rQ`FBM; iQr�`/b +`2�iBM; � bBM;H2 bi�M/�`/- #Qi? iQ ?2HT
+mbiQK2`b +QKT�`2 T`Q/m+ib mbBM; i?2 b�K2 K2i`B+- �M/ iQ }M/ i?2 #2bi r�v iQ +QMp2v BKTQ`i�Mi
Mmi`BiBQM�H BM7Q`K�iBQM BM � bBKTH2 K�MM2`X h?mb- BM Q`/2` iQ ?�p2 � +QKKQM 2p�Hm�iBQM K2i?Q/- iQ #2
�#H2 iQ +QKT�`2 2tBbiBM; H�#2Hb �M/ ?B;?HB;?i bBKBH�`BiB2b- /Bz2`2M+2b �M/ #2bi T`�+iB+2b- o�M /2` "2M/
2i �H93 ?�p2 /2p2HQT2/ � 7mMM2H KQ/2H rBi? � bi�M/�`/Bx2/ b2i Q7 +?�`�+i2`BbiB+bX

"2HQr Bb � `2T`2b2Mi�iBQM Q7 Bi- iQ;2i?2` rBi? �M 2tTH�M�iBQM Q7 i?2 BM/B+�iQ`b 2KTHQv2/X

*QKTQM2Mib S`Q/m+i +`Bi2`B� Q7 6PS H�#2Hb K�v i�F2 BMiQ �++QmMi [m�HB7vBM; +QKTQ@
M2Mib- BX2X- +QKTQM2Mib BM � 7QQ/ T`Q/m+i #2M2}+B�H 7Q` ?2�Hi?- �M/fQ`
/Bb[m�HB7vBM; +QKTQM2Mib- BX2X- +QKTQM2Mib BM � 7QQ/ T`Q/m+i rBi? � M2;@
�iBp2 BKT�+i QM ?2�Hi?X

_272`2M+2
lMBib

S`Q/m+i +`Bi2`B� Q7 6PS H�#2Hb K�v #2 2tT`2bb2/ T2` Ryy ;fRyy KG- T2`
Ryy F+�HfEC- BM 1M2`;vW �M/fQ` T2` b2`pBM;- �KQM;bi Qi?2`bX

J2�bm`2K2Mi
J2i?Q/

*QKTHB�M+2 Q7 7QQ/b rBi? i?2 6PS H�#2HǶb T`Q/m+i +`Bi2`B� K�v #2 /2@
i2`KBM2/ QM i?2 #�bBb Q7 +�H+mH�i2/ b+Q`2b �M/fQ` i?`2b?QH/ p�Hm2bX

*Qp2`�;2 S`Q/m+i +`Bi2`B� Q7 6PS H�#2Hb �`2 2Bi?2` /2p2HQT2/ 7Q` � b2H2+iBQM Q7
7QQ/ +�i2;Q`B2b- Q` i?2v +Qp2` �HH 7QQ/ +�i2;Q`B2b �i QM+2X ǵ�HH 7QQ/ +�i@
2;Q`B2bǶ BM+Hm/2b �i H2�bi �HH T`2@T�+F�;2/ 7QQ/b- #mi /Q2b MQi BM+Hm/2
bT2+B}+ T`Q/m+ib- bm+? �b BM7�Mi 7Q`KmH�- �H+Q?QHB+ #2p2`�;2b �M/ 7QQ/
bmTTH2K2MibX

J2i?Q/QHQ;B+�H
�TT`Q�+?

q?2M 6PS H�#2HHBM; bvbi2Kb K�F2 mb2 Q7 i?2 b�K2 b2i Q7 +`Bi2`B� 7Q` �HH
Q` KQbi 7QQ/ +�i2;Q`B2b- i?2v mb2 �M �+`Qbb@i?2@#Q�`/ �TT`Q�+?X q?2M
/Bz2`2Mi +`Bi2`B� ?�p2 #22M /2p2HQT2/ 7Q` /Bz2`2Mi 7QQ/ +�i2;Q`B2b- � 7QQ/@
+�i2;Q`v@bT2+B}+ �TT`Q�+? Bb mb2/X q2 /Q MQi +QMbB/2` HB[mB/ p2`bmb bQHB/
7QQ/b iQ #2 7QQ/@+�i2;Q`v bT2+B}+- �b i?2 +QKTQbBiBQM Q7 7QQ/ +�i2;Q`B2b
rBi?BM i?2b2 ;`QmTb +�M biBHH #2 p2`v p�`B�#H2X

9d�LoAa� UkyR3VX _2H�iƦ`BQ S`2HBKBM�` /2 �M�HBb2 /2 AKT�+iQ _2;mH�iƦ`BQ bQ#`2 _Q@
imH�;2K Lmi`B+BQM�HX "`�bBHB�X _2i`B2p2/ 7`QK ?iiT,ffTQ`i�HX�MpBb�X;QpX#`f/Q+mK2Mibf
kRNkyRfkRN9yRf�M�HBb2Y/2YAKT�+iQY_2;mH�iƦ`BQYbQ#`2Y_QimH�;2KYLmi`B+BQM@ �HXT/7f+ej7k9dR@9j9j@93R/@3y+#@
yy79#k7dkRR3

93o�M /2` "2M/- .Xc p�M .B2`2M- CXc .2 o�b+QM+2HQb J�`[m2b- JXc q2x2M#22F- LXGXqXc EQbi�`2HB- LXc :m2``2B`Q
_Q/`B[m2b- SXc h2KK2- 1X>XJXc q2bi2M#`BMF- aXc o2`?�;2M- >X � aBKTH2 oBbm�H JQ/2H iQ *QKT�`2 1tBbiBM; 6`QMi@
Q7@T�+F Lmi`B2Mi S`Q}HBM; a+?2K2bX 1m`X CX Lmi`X 6QQ/ a�7X kyR9- 9- 9kNĜ8j9

jN



Sm`TQb2 h?2 T`BK�`v �BK Q7 6PS H�#2Hb K�v #2- 7Q` 2t�KTH2- iQ BM7Q`K +QM@
bmK2`b �#Qmi i?2 Mmi`BiBQM�H +QMi`B#miBQM � 7QQ/ T`Q/m+i K�F2b iQ i?2
/B2i- ?2HT +QMbmK2`b B/2MiB7v ?2�Hi?v 7QQ/b �M/fQ` iQ biBKmH�i2 T`Q/@
m+i `27Q`KmH�iBQM #v i?2 7QQ/ BM/mbi`vX 6PS H�#2Hb K�v ?�p2 b2p2`�H
Tm`TQb2bX

.`Bp2` h?Bb `272`b iQ i?2 /`BpBM; 7Q`+2 #2?BM/ � 6PS H�#2H U�i i?2 iBK2 Q7 i?2
r`BiBM; Q7 i?Bb �`iB+H2Vc � /`Bp2` K�v #2 ;Qp2`MK2Mi�H- +QKK2`+B�H Q` #2
T�`i Q7 � MQM@;Qp2`MK2Mi�H Q`;�MBb�iBQM UL:PVX

.B`2+iBpBiv h?Bb bT2+B}2b iQ r?�i /2;`22 i?2 6PS H�#2H H2�p2b BMi2`T`2i�iBQM Q7
ǵ?2�Hi?BM2bbǶ Q7 � T`Q/m+i iQ i?2 +QMbmK2`X LQM@/B`2+iBp2 6PS H�#2Hb
QMHv T`2b2Mi 7�+im�H Mmi`B2Mi BM7Q`K�iBQM- b2KB@/B`2+iBp2 6PS H�#2Hb +QK@
#BM2 7�+im�H BM7Q`K�iBQM rBi? 2�bv@iQ@BMi2`T`2i pBbm�Hb U2X;X- +QHQ` +Q/@
BM;V- �M/ /B`2+iBp2 6PS H�#2Hb K2`2Hv bmKK�`Bb2 i?2 ǵ?2�Hi?BM2bbǶ Q7 �
T`Q/m+i rBi?Qmi /BbTH�vBM; �Mv Mmi`BiBQM�H BM7Q`K�iBQMX

hQM2 Q7 oQB+2 � 6PS H�#2H K�v +QMp2v � TQbBiBp2 Uǵ?2�Hi?vǶV- KBt2/ UKBtim`2 Q7
ǵ?2�Hi?vǶ Q` ǵmM?2�Hi?vǶV Q` M2;�iBp2 UǵmM?2�Hi?vǶV ?2�Hi? K2bb�;2X

liHBx�iBQM AM +�b2 Q7 pQHmMi�`v mb2- 7QQ/ }`Kb K�v +?QQb2 r?2i?2` Q` MQi iQ mb2 i?2
6PS H�#2H QM@T�+FX q?2M � 6PS H�#2H Bb K�M/�iQ`v- Q7i2M /2i2`KBM2/
#v M�iBQM�H `2;mH�iBQMb Q` H2;BbH�iBQM- 7QQ/ }`Kb �`2 7Q`+2/ iQ mb2 i?2
H�#2HX

h�#H2 k, o�M .2` "2M/ 6mMM2H JQ/2H AM/B+�iQ`b

9y



6B;m`2 N, o�M .2` "2M/ 6mMM2H JQ/2H (p�M /2` "2M/ 2i �HX- kyky)

9R



kX9XR G�#2Hb BM 1l

h?2 1m`QT2�M lMBQM Bb QM2 Q7 i?2 KQbi T`QHB}+ 2MiBiB2b r?2M Bi +QK2b iQ 6PS G�#2HbX LQi QMHv bQK2
Q7 i?2 bBM;H2 K2K#2` bi�i2b- bm+? �b i?2 lMBi2/ EBM;/QK- 6`�M+2 �M/ ar2/2M- ?�p2 /2bB;M2/ �M/
BKTH2K2Mi2/ i?2B` QrM bivHBM;- �H;Q`Bi?Kb �M/ /2bB;Mb 7Q` 6`QMi Q7 S�+F G�#2HHBM;- #mi i?2 1m`QT2�M
lMBQM �b � r?QH2 Bb rQ`FBM; iQr�`/b /2}MBM; � bBM;H2 bi�M/�`/ iQ #2 �TTHB2/ iQ T`Q/m+ib i?�i �`2 bQH/ BM
i?2 2MiB`2 +QMiBM2Mi- iQ ?2HT mMB7v i?2 K�`F2i 2p2M KQ`2 �M/ bBKTHB7v +QMbmK2` +?QB+2b r?2M 2p�Hm�iBM;
BMi2`M�iBQM�H T`Q/m+ibX JQ`2Qp2`- 1l H�r bi�i2b i?�i QMHv Bi +�M +`2�i2 H�rb +QM+2`MBM; � K�M/�iQ`v
H�#2HHBM; b+?2K2 7Q` T`Q/m+ib- bQ i?2`2 Bb � HBKBi iQ r?�i bBM;H2 M�iBQM�H bi�i2b +�M /Q BM i?�i `2;�`/X

h?2 bi`QM;2bi +QMi2M/2`b 7Q` i?2 `QH2 Q7 �TT`Qp2/- K�M/�iQ`v- 1l@rB/2 H�#2H �`2 i?2 E2v?QH2 G�#2H-
i?2 JmHiBTH2 h`�{+ GB;?ib- �M/ Lmi`Bb+Q`2- i?�i r2 rBHH T`Q+22/ iQ 2t�KBM2 mbBM; i?2 7mMM2H KQ/2H �b
� ;mB/2X

kX9XRXR E2v?QH2

6B;m`2 Ry, Lmi`Bb+Q`2 o�M .2` "2M/ 6mMM2H

9k



h?2 E2v?QH2 H�#2H r�b 2bi�#HBb?2/ BM ar2/2M BM RN3N #v i?2 ar2/Bb? 6QQ/ �;2M+v- �M/ Bb i?mb i?2
}`bi �M/ QH/2bi 2zQ`i �i bBKTHB7vBM; 7QQ/ +?QB+2 �M/ BKT`QpBM; i?2 /B2i Q7 +BiBx2Mb BM i?2 1lX Ai ?�b
#22M �/QTi2/ #v Qi?2` +QmMi`B2b bm+? �b .2MK�`F- LQ`r�v- A+2H�M/- J�+2/QMB� �M/ GBi?m�MB�X

6B;m`2 RR, E2v>QH2

Ai +�M #2 /2}M2/ �b � TQbBiBp2 �M/ 2p�Hm�iBp2f/B`2+iBp2 H�#2H, Bi ?B;?HB;?ib
QMHv ;QQ/- ?2�Hi?v T`Q/m+ib- �M/ Bi /Q2b MQi T`2b2Mi Mmi`BiBQM�H BM7Q`K�iBQM-
MQi 2p2M BM � `2/m+2/ 7Q`KX Ai Bb bBKTHv � i�; i?�i /2}M2b i?2 ?2�Hi?B2` T`Q/@
m+ib rBi?BM i?2 T`Q/m+i +�i2;Q`v- iQ biBKmH�i2 #Qi? i?2 Tm`+?�b2 Q7 i?2 #2ii2`
T`Q/m+ib �M/ T`Q/m+i `27Q`KmH�iBQMX

h?2 H�#2H HQ;Q +QMbBbib Q7 i?2 +QK#BM�iBQM Q7 irQ +QKTQM2Mib- i?2 TH�i2
KQ/2H �M/ i?2 7QQ/ Tv`�KB/- i?�i �`2 TH�+2/ QM2 QM iQT Q7 i?2 Qi?2` iQ 7Q`K-
r2HH- � F2v?QH2X h?2 H�#2H 2tBbib BM irQ p2`bBQMb- QM2 #H�+F �M/ QM2 ;`22M- �M/
BiǶb mT iQ i?2 `2i�BH2` iQ +?QQb2 r?B+? QM2 iQ mb2X h?2 KQbi mb2/ QM2 Bb Q#pBQmbHv i?2 ;`22M QM2- #2+�mb2
Q7 �bbQ+B�iBQMb Q7 i?2 +QHQm` rBi? ?2�Hi?X9N

1KTHQvBM; E2v?QH2 Bb pQHmMi�`v, �M/ 7QQ/ K�Mm7�+im`2`b �`2 `2bTQMbB#H2 7Q` Q#b2`pBM; i?2 `2;mH�@
iBQMb �M/ +�MMQi HB2, T`Q/m+ib �`2 Q++�bBQM�HHv i2bi2/ #v `2;mH�iQ`b iQ b22 r?2i?2` i?2v +QKTHv rBi?
i?2 +`Bi2`B�X

h?2 E2v?QH2 +`Bi2`B� �`2 #�b2/ QM i?`2b?QH/ p�Hm2b �M/ 2tT`2bb2/ T2` Ryy ;fRyy KG- T2` b2`pBM;
�M/ BM 2M2`;v W- �M/ i?2v BM+Hm/2 #Qi? [m�HB7vBM; �M/ /Bb[m�HB7vBM; +QKTQM2Mib (p�M /2` "2M/ 2i �HX-
kyky) 8yX 1M2`;v Bb BM+Hm/2/ �b #Qi? � /Bb[m�HB7vBM; �M/ [m�HB7vBM; +QKTQM2MiX 6QQ/ �//BiBp2b Q` MQp2H
7QQ/ rBi? br22i2MBM; T`QT2`iB2b �`2 bT2+B}+�HHv K2MiBQM2/ �b /Bb[m�HB7vBM; +QKTQM2MibX

q?BH2 i?Bb H�#2H Bb 2ti`2K2Hv bBKTH2 �M/ i?mb p2`v 2�bv iQ `2�/ �M/ mb2 iQ +QKT�`2 T`Q/m+ib r?2M
b2�`+?BM; 7Q` i?2 ?2�Hi?B2bi �Hi2`M�iBp2- Bi bQK2iBK2b +�M #2 iQQ bBKTH2X h?2 7�+i i?�i Bi +QKKmMB+�i2b
p2`v HBiiH2- �H#2Bi BM i?2 bBKTH2bi r�v TQbbB#H2- K2�Mb Bi Bb MQi 2MQm;? 7Q` +mbiQK2`b iQ K�F2 �M BM7Q`K2/
/2+BbBQMX

JQ`2Qp2`- Bi QMHv ?B;?HB;?ib TQbBiBp2 T`Q/m+ibX h?Bb- +QK#BM2/ rBi? i?2 7�+i i?�i BiǶb MQi K�M/�iQ`v-

9NlbBM; i?2 E2v?QH2 G�#2H QM 6QQ/ S�+F�;BM; iQ AM+`2�b2 i?2 *QMbmKTiBQM Q7 >2�Hi?v 6QQ/- 6AL1 *>_Aah1La1L
8yh?2 L�iBQM�H 6QQ/ �;2M+vX h?2 L�iBQM�H 6QQ/ �;2M+vǶb *Q/2 Q7 ai�imi2bX kyR8X

?iiTb,ffrrrXHBpbK2/2Hbp2`F2iXb2f;HQ#�H�bb2ibfQK@QbbfH�;biB7iMBM;fHBpbK2/2HbBM7Q@iBHH@FQMbmKěK�`FMBM;fHBpb7b@kyR8@
R@T�`iB+mH�`@bvK#QH@2M;XT/7

9j



+`2�i2b � TQbBiBp2 #B�b iQr�`/b H�#2HH2/ T`Q/m+ibX

kX9XRXk JmHiBTH2 h`�{+ GB;?i

6B;m`2 Rk, JhG o�M .2` "2M/ 6mMM2H

6B;m`2 Rj, JmHiBTH2 h`�{+
GB;?ib

h?2 JmHiBTH2 h`�{+ GB;?ib Bb � Mmi`B2Mi@bT2+B}+ 6QSG- BKTH2@
K2Mi2/ #v i?2 lE 6QQ/ ai�M/�`/ �;2M+v U6a�V bBM+2 kyy98RX Ai
/BbTH�vb bBKTHB}2/ MmK2`B+�H BM7Q`K�iBQM QM i?2 �KQmMi Q7 8 7�+iQ`b,
2M2`;v- 7�i- b�im`�i2b- bm;�`b �M/ b�Hi- iQ;2i?2` rBi? i?2 T2`+2Mi�;2
+QMi`B#miBQM iQ �M �/mHiǶb /�BHv `272`2M+2 BMi�F2X h?Bb +QMbiBimi2b
i?2 `2/m+iBp2 T�`i Q7 i?2 H�#2H- �M/ Bb 2KTHQv2/ BM +QMDmM+iBQM rBi?
+QHQ` +Q/BM; iQ T`QpB/2 /B`2+iBpBivX

8R6QQ/ ai�M/�`/ �;2M+vX 6`QMi@Q7@S�+F h`�{+ GB;?i aB;MTQbi G�#2HHBM; h2+?MB+�H :mB/�M+2c 6QQ/ ai�M/�`/ �;2M+v,
EBM;br�v- lE- kyydX
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AM 7�+i- �M �bb2bbK2Mi Q7 i?2 �KQmMib Q7 Mmi`B2Mib Bb T`QpB/2/ i?`Qm;? �ii`B#miBQM Q7 � +QHQm` 7Q` i?2
Mmi`B2Mi +QMi2Mi- 2t+2Ti 2M2`;v, _2/ 7Q` ?B;? +QMi2Mi- �K#2` 7Q` K2/BmK �M/ ;`22M 7Q` HQr +QMi2MiX 8k

h?2 +QHQ` #�M/BM; Bb #�b2/ QM i?`2b?QH/b `2H�i2/ iQ i?2 �KQmMi Q7 Mmi`B2Mib T2` Ryy;X h?2 i?`2b?QH/b
2KTHQv Mmi`BiBQM�H +`Bi2`B� /2}M2/ #v i?2 6a�X "2BM; �M �+`Qbb@i?2@#Q�`/ H�#2H- Bi +�M #2 �TTHB2/ iQ
�Mv FBM/ Q7 T`Q/m+iX

h?2 lE ;Qp2`MK2Mi T`QpB/2b ;mB/2HBM2b QM ?Qr iQ mb2 i?2 H�#2H- #Qi? BM i2`Kb Q7 /2bB;M �M/ Q7
i?`2b?QH/BM;- B7 � K�Mm7�+im`2` /2+B/2b iQ �TTHv BiX Ai +�MMQi K�M/�i2 7Q` Bi iQ #2 /BbTH�v2/ QM 2p2`v
T`Q/m+i #2+�mb2 i?2 �mi?Q`Biv iQ `2;mH�i2 Mmi`BiBQM H�#2HHBM; 7�HHb mM/2` 1l H�rX

PM2 Q7 i?2 ;`2�i2bi �/p�Mi�;2b Q7 i?Bb ivT2 Q7 H�#2H Bb i?�i- #2BM; ?v#`B/- Bi +QK#BM2b i?2 bBKTHB+Biv
�M/ mb�#BHBiv Q7 /B`2+iBp2 H�#2Hb rBi? i?2 BM7Q`K�iBp2 bivH2 Q7 `2/m+iBp2 QM2bX AM Qi?2` rQ`/b- Bi ;Bp2b �
K2�MBM; iQ i?2 bBKTH2 MmK#2`b Bi T`QpB/2b iQ i?2 +mbiQK2`X u2i- i?2v �`2 i?2 T2`72+i 2t2KTHB}+�iBQM Q7
i?2 ?�HQ 2z2+iX � ;`22M BM/B+�iQ` +�M K�F2 i?2 +mbiQK2` 7Q+mb QMHv QM bT2+B}+- TQbBiBp2- 7QQ/ �ii`B#mi2b-
;BpBM; +mbiQK2`b � 7�Hb2 b2Mb2 Q7 b2+m`Biv �M/ T`QKTiBM; i?2K iQ B;MQ`2 �HH Qi?2` 2H2K2MibX 8j

kX9XRXj Lmi`Bb+Q`2 Lmi`Bb+Q`2 Bb � /B`2+iBp2 H�#2HHBM; b+?2K2 #�b2/ QM i?2 JmHiBTH2 h`�{+ GB;?ib-
}`bi 2bi�#HBb?2/ BM 6`�M+2 BM kyRd �M/ i?2M 2tTQ`i2/ iQ "2H;BmK- aT�BM �M/ SQ`im;�HX Ai Bb �HbQ #2BM;
+QMbB/2`2/ iQ #2+QK2 i?2 mMBp2`b�H 6PS G�#2H 7Q` i?2 2MiB`2 1m`QT2�M lMBQM- �M/ K�v#2 2p2M #2
BMbiBimi2/ �b K�M/�iQ`v iQ +QKTH2K2Mi L6SbX

6B;m`2 R9, Lmi`Bb+Q`2

h?2 K�BM +?�`�+i2`BbiB+ Q7 i?Bb H�#2H Bb i?�i Bi #Qi? 2KTHQvb b+Q`@
BM; �M/ i?`2b?QH/BM; K2i?Q/b, [m�HB7vBM; �M/ /Bb[m�HB7vBM; +QKTQ@
M2Mib �`2 2p�Hm�i2/ #v i?2 �H;Q`Bi?K- iQ T`Q/m+2 � bmKK�`v BM/B+�@
iQ` 7Q` 2�+? 7QQ/ �HQM; i?2 +QMiBMmmK 7`QK ?2�Hi?v iQ mM?2�Hi?vX Ai
+�M #2 /2}M2/ �b � bmKK�`v ;`�/2/ H�#2H- T`QpB/BM; � bBM;H2 �bb2bb@
K2Mi Q7 i?2 Mmi`BiBQM�H [m�HBiv Q7 i?2 7QQ/X Ai ?�b #22M b2H2+i2/ MQi
QMHv 7Q` Bib bBKTHB+Biv- #mi �HbQ i?�MFb iQ bim/B2b i?�i b?Qr2/ i?�i
ǳi?Bb 7Q`K�i r�b +QKT�`�iBp2Hv KQ`2 2{+B2Mi i?�M Qi?2` 7Q`K�ib +m``2MiHv �p�BH�#H2 BM i?2 rQ`H/- BM
T�`iB+mH�` BM pmHM2`�#H2 TQTmH�iBQMbXǴ 89

h?Bb +QMiBMmmK Bb `2T`2b2Mi2/ #v 8 H2ii2`b- 7`QK � iQ 1- i?�i ;`�/2 7QQ/b �++Q`/BM; iQ i?2B` Qp2`�HH

8kAKT�+i Q7 6`QMi@Q7@S�+F Lmi`BiBQM G�#2Hb QM SQ`iBQM aBx2 a2H2+iBQM, �M 1tT2`BK2Mi�H aim/v BM � 6`2M+? *Q?Q`i
8j?iiTb,ffrrrXimKX/2fM+f2Mf�#Qmi@imKfM2rbfT`2bb@`2H2�b2bf/2i�BHbfjRek8WkyM/`
89?iiTb,ff/QBXQ`;fRyXRjdRfDQm`M�HXTQM2XykykyN8
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Mmi`BiBQM�H [m�HBivc � Bb i?2 #2bi- 1 Bb i?2 rQ`bi88X h?2 H2ii2`b �`2 MQi �++QKT�MB2/ #v �Mv FBM/ Q7
/�i� Q` `2/m+iBQM Q7 i?2 BM7Q`K�iBQM pBbB#H2 QM i?2 L6S- K�FBM; i?Bb H�#2H Tm`2Hv /B`2+iBp2X JQ`2Qp2`-
�b 2p2`v 7QQ/ Bb /BbTH�v2/ QM i?2 b�K2 +QMiBMmmK- Bi Bb +QMbB/2`2/ �b M2Bi?2` TQbBiBp2 MQ` M2;�iBp2- �M/
+�M #2 /2}M2/ �b KBt2/X

6B;m`2 R8, Lmi`Bb+Q`2 o�M .2` "2M/ 6mMM2H

h?2 �H;Q`Bi?K Bb b?�`2/ #v K�Mv T`Q/m+i +�i2;Q`B2b- #mi 7Q` 7QQ/ bm+? �b +?22b2b- 7�ib �M/ MQM@
�H+Q?QHB+ /`BMFb i?2 `�MFBM; Bb /Bz2`2Mi iQ �pQB/ T2M�HBxBM; Bi iQQ Km+? r?2M +QKT�`2/ iQ Qi?2` T`Q/@
m+ibX

J�Mv bim/B2b ?�p2 2p�Hm�i2/ i?2 2�b2 Q7 mb2 �M/ i?2 2z2+iBp2M2bb Q7 Lmi`Bb+Q`2- 2bT2+B�HHv BM i?2
QTiB+ Q7 � 1l@qB/2 �/QTiBQM Q7 i?2 H�#2HX h?Bb H�#2H- bT2+B}+�HHv- b?Qr2/ iQ ?�p2 � bi`QM; BM~m2M+2
QM i?2 �#BHBiv Q7 B/2MiB7vBM; ?2�Hi?B2` 7QQ/ T`Q/m+ibX u2i- i?2 Q#D2+iBp2 mM/2`bi�M/BM; Q7 Bi r�b ǳ?B;?2`

88*?�mHB�+- JX Lmi`Bb+Q`2, h?2 6`QMi Q7 S�+F Lmi`BiBQM G�#2HHBM; a+?2K2 _2+QKK2M/2/ BM 6`�M+2X kyR3X �p�BH�#H2
QMHBM2, ?iiTb,ff2+X2m`QT�X2mf7QQ/fbBi2bf7QQ/f}H2bf�MBK�Hbf/Q+bf+QKKn�?�+nkyR3y9kjnT`2b9XT/7
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�KQM; vQmM;- MQM@bKQF2`b- T�`iB+BT�Mib rBi? ?B;?2` 2/m+�iBQM�H H2p2H �M/ 7Q` ?Qmb2?QH/b rBi? +?BH/`2MǴ
(1;M2HH 2i �HX- kyR3�)X

6B`bi �M/ 7Q`2KQbi- i?2 H�#2H Qz2`b � ǳ;`�/2/ bmKK�`Bx2/ BM7Q`K�iBQM �#Qmi i?2 Qp2`�HH Mmi`BiBQM�H
[m�HBiv Q7 i?2 7QQ/- i?`Qm;? � bBM;H2 BM/B+�iQ` HBKBiBM; TQi2MiB�H +QM7mbBQM QM Mmi`BiBQM i2`KbǴ (1;M2HH
2i �HX- kyR3�)8eX a2+QM/Hv- Bi +QK#BM2b +QHQ`b �M/ i2ti- r?B+? Bb 2�bB2` �M/ 7�bi2` iQ `2�/ �M/ mM/2`bi�M/X
JQ`2Qp2`- Lmi`Bb+Q`2Ƕb +QHQ` +?QB+2b �`2 QM TQBMi- �b Bi ?�b 2+?Q2b i?2 FMQrM T�`�/B;K Q7 Ǵ`2/Ǵ 7Q`
mM?2�Hi?v �M/ Ǵ;`22MǴ 7Q` ?2�Hi?v- i?mb ?�pBM; � bi`QM; BKT�+i QM +mbiQK2`bX

JQ`2Qp2`- i?2 2z2+i Q7 Lmi`Ba+Q`2 +H2�`Hv Qmir2B;?2/ i?2 ǳ/Bz2`2M+2b Q#b2`p2/ �+`Qbb bQ+BQ@/2KQ;`�T?B+
bm#@;`QmTbǴ(1;M2HH 2i �HX- kyR3�)- K2�MBM; i?�i BiǶb 2�bBHv 2KTHQv�#H2 #v pmHM2`�#H2 TQTmH�iBQMbX

L2p2`i?2H2bb- QM2 Q7 i?2 #B;;2bi �/p�Mi�;2b Q7 Lmi`Bb+Q`2- Bib bBKTHB+Biv- Bb �HbQ QM2 Q7 Bib H�`;2bi
/QrMbB/2bX 6PS G�#2Hb- �M/ Lmi`Bb+Q`2 BM T�`iB+mH�`- rQ`F #v /`�K�iB+�HHv `2/m+BM; i?2 BM7Q`K�iBQM
T`2b2Mi2/ QM i?2 H�#2H- MQi ;BpBM; i?2 +mbiQK2` ?�`/ /�i� #mi bBKTHv /B`2+iBM; ?BK iQr�`/b i?2 #2bi
�Hi2`M�iBp2 BM i2`Kb Q7 ?2�Hi?X P#pBQmbHv- i?Bb Ǵ#2biǴ Bb �M �TT`QtBK�iBQM- bQK2i?BM; ;2M2`�H- �M/
+�MMQi `2�HBbiB+�HHv i�F2 BMiQ +QMbB/2`�iBQM i?2 BM/BpB/m�H i?�i Bb 2p�Hm�iBM; i?2 T`Q/m+iX 1H2K2Mib bm+?
�b +QMi2ti- r?Q i?2 +mbiQK2` Bb- i?2 7`2[m2M+v Q7 +QMbmKTiBQM �M/ TQ`iBQM bBx2- �Hi2` i?2 ǴQ#D2+iBp2Ǵ
`2+QKK2M/�iBQM ;Bp2M #v i?2 H�#2HX

h?2 KQbi BKTQ`i�Mi ;Q�H 6QS H�#2Hb Bb iQ 2/m+�i2X h?2 �BK Bb iQ ?�p2 T2QTH2 #2+QK2 KQ`2 +QMb+BQmb
�#Qmi i?2B` /B2i- �M/ iQ 2p�Hm�i2 MQi QMHv r?�i i?2v 2�i #mi �HbQ i?2B` HB72bivH2 �b r2HHX Sm`2Hv /B`2+iBp2
H�#2Hb bm+? �b Lmi`Bb+Q`2 bBKTHv �bF 7Q` � T2`bQMǶb i`mbi- �M/ ;Bp2 i?2K �M BKT2`�iBp2- r?B+? +�M #2
bmKK�`Bx2/ �b 2Bi?2` Ǵ#mv K2Ǵ Q` ǴH2�p2 K2 QM i?2 b?2H7Ǵ- rBi? bQK2 /2;`22b BM #2ir22MX A7 6PS H�#2Hb
r2`2 i?2 QMHv 2H2K2Mi mb2/ iQ K�F2 � 7QQ/ Tm`+?�b2 /2+BbBQM- i?�i +QmH/ 2p2M rQ`FX q?2M 7�+iQ`b bm+?
�b #`�M/ T`272`2M+2- i�bi2 T2`+2TiBQM- �M/ T2`bQM�H ?BbiQ`v +QK2 BMiQ TH�+2- i?2 #2bi �TT`Q�+? Bb iQ
;Bp2- v2b- � bm;;2biBQM iQr�`/b i?2 ?2�Hi?BM2bb Q7 � bT2+B}+ 7QQ/- #mi �HbQ iQ 2KTQr2` i?2 +mbiQK2` �M/
2/m+�i2 ?BK- bQ i?�i ?2 rBHH K�F2 � KQ`2 BM7Q`K2/ Tm`+?�b2X

kX9XRX9 Lmi`BM7Q`K "�ii2`v

h?2 H�#2Hb r2 ?�p2 T`2pBQmbHv /2b+`B#2/ �HH ;Bp2 BM7Q`K�iBQM QM i?2 bBM;H2 T`Q/m+i- K�v Bi #2 rBi?
� bBKTHB}+�iBQM ;Q�H Q` iQ T`QpB/2 bQK2 bQ`i Q7 /B`2+iBp2M2bbX u2i- i?2v �`2 �HH +QM+2Bp2/ iQ QT2`�i2 BM

8e>2H72` S- a?mHix h_ UkyR9V h?2 2z2+ib Q7 Mmi`BiBQM H�#2HBM; QM +QMbmK2` 7QQ/ +?QB+2, � Tbv+?QHQ;B+�H 2tT2`BK2Mi
�M/ +QKTmi�iBQM�H KQ/2HX �MM L u �+�/ a+B RjjR, Rd9ĜR38X ?iiTb,ff/QBXQ`;fRyXRRRRfMv�bX Rk9eR SJA., k9NRj9Ne
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� bBHQ- BM �M BMbmH�i2/ 2MpB`QMK2Mi- MQi i�FBM; BMiQ +QMbB/2`�iBQM � T2`bQMǶb /B2i �b � r?QH2X

G2iǶb b�v r2 TB+F � 7QQ/ i?�i Bb TQbBiBp2Hv@H�#2HH2/ rBi? �M � #v Lmi`Bb+Q`2- bm+? �b � MB+2- /`v
+mi Q7 +?B+F2M- �M/ bBM+2 BiǶb r2HH@H�#2HH2/ r2 2�i Bi 9 iBK2b � /�v 7Q` � KQMi?X P`- 2p2M rQ`b2- r2
2�i BM/mbi`B�H [m�MiBiB2b Q7 � FBM/ Q7 +?Q+QH�i2 i?�i b+Q`2b r2HHX h?2 HBKBi�iBQMb Q7 i?2b2 H�#2Hb #2+QK2
+H2�`X

6B;m`2 Re, Lmi`BM7Q`K "�ii2`v

Ai�HvǶb �TT`Q�+? iQ 6QS G�#2HHBM; Bb /Bz2`2Mi,
� M2r Ǵ#�ii2`vǴ H�#2H- +�HH2/ ǴLmi`BM7Q`K "�i@
i2`vǴ- ?�b #22M /2p2HQT2/- #�b2/ QM _272`2M+2
.�BHv AMi�F2b- i?�i BM/B+�i2b i?2 Mmi`BiBQM�H +QM@
i`B#miBQM Q7 i?2 7QQ/ BM `2H�iBQM iQ � T2`bQMǶb /�BHv
`2[mB`2/ BMi�F2 �M/ iQ ?2�Hi?v 2�iBM;X h?2 H�#2H
?�b #22M MQiB}2/ iQ i?2 1XlX *QKKBbbBQM BM C�M@
m�`v kyky #v i?2 ǴJBMBbi2`Q /2HH2 TQHBiB+?2 �;`B@
+QH2 �HBK2Mi�`B 2 7Q`2bi�HBǴ8d- �M/ Bb QM2 Q7 i?2
H�#2Hb i?�i �`2 #2BM; 2p�Hm�i2/ iQ #2 �/QTi2/ �b
K�M/�iQ`v �i � 1XlX H2p2HX S2`+2Mi�;2b Q7 +�HQ@

`B2b- 7�ib- bm;�`b �M/ b�Hi T2` TQ`iBQM �`2 i?mb T`2b2Mi2/ `2H�iBp2Hv iQ � `2+QKK2M/2/ [m�MiBiv 83 8NX
6Q` � ?2�Hi?v /�BHv /B2i- i?2 bmK Q7 i?2 [m�MiBiB2b 2�i2M 2�+? /�v +�MMQi #2 KQ`2 i?�M RyyWeyX

Lmi`BM7Q`K "�ii2`v Bb � `2/m+iBp2 H�#2H- �M/ Bib �TT`Q�+? Bb `2H2p�Mi MQi QMHv #2+�mb2 Bi +Q``2+iHv
i�F2b BMiQ +QMbB/2`�iBQM i?2 2MiB`2iv Q7 i?2 /B2i- #mi �HbQ #2+�mb2 Bi /Q2b MQi ;Bp2 � bi`B+i /B`2+iBQM- �M
Q`/2` i?�i Kmbi #2 7QHHQr2/ rBi?Qmi 2tTH�M�iBQMX Ai i?mb H2�p2b i?2 }M�H +?QB+2 rBi? i?2 +mbiQK2`X

JQ`2Qp2`- Ai�Hv Bb p2`v BMp2bi2/ BM i?2 iQTB+, Bib J�/2@BM@Ai�Hv 7QQ/ +mHim`2 Bb #�b2/ QM i?2 J2/Bi2`@
`�M2�M /B2i- �M/ QM � #�H�M+2/ +QMbmKTiBQM Q7 BM;`2/B2Mib �M/ 7QQ/b- 2p2M i?Qb2 i?�i i�F2M QM i?2B`
QrM �`2 BKT�B`2/ #v � Lmi`Bb+Q`2 2p�Hm�iBQM i?�i Bb #2HB2p2/ iQ #2 mMDmbiHv M2;�iBp2X lM7Q`imM�i2Hv-
i?2 TQbBiBp2 /2#�i2 QM i?2 �/QTiBQM Q7 � +QKKQM H�#2H rBi? i?2 K�BM ;Q�H Q7 T`QKQiBM; � ?2�Hi?v 2�iBM;
HB72bivH2 ?�b #22M irBbi2/ BMiQ � TQHBiB+�H K�ii2`- TBiiBM; 6`�M+2 �M/ Ai�Hv QM2 �;�BMbi i?2 Qi?2`X

8d?iiTb,ffrrrXTQHBiB+?2�;`B+QH2XBif~2tf+KfT�;2bfa2`p2"GP"XT?TfGfAhfA.S�;BM�fR9Njj
83?iiTb,ffrrrXKBb2X;QpXBifBM/2tXT?TfBifT2`@B@K2/B�fMQiBxB2fky9ydy9@K�/2@BM@Bi�Hv@MQiB}+�iQ@�HH�@+QKKBbbBQM2@m2@BH@

bBbi2K�@/B@2iB+?2ii�im`�@Mmi`BM7Q`K@#�ii2`v
8N?iiT,ffrrrX�2+Qb�MXKbbbBX;Q#X2bf�1*Pa�Lf/Q+bf/Q+mK2MiQbfb2;m`B/�/n�HBK2Mi�`B�f2p�Hm�+BQMn`B2b;QbfBM7Q`K2bn+QKBi2fLlh_A@

a*P_1XT/7
ey?iiTb,ffrrrX�;`B+QH�2X2mfrT@+QMi2MifmTHQ�/bfkykyfykf�HH2;�iQ@.K@2@`2H�xBQM2@BHHmbi`�iBp�XT/7

93



aBM+2 i?2 H�#2H Bb bQ M2r �M/ MQi v2i mb2/ QM �Mv T`Q/m+i- MQ +QKT�`�iBp2 bim/B2b QM Bib 72�im`2b Q`
QM Bib 2z2+iBp2M2bb 2tBbi- #mi Bib BKTQ`i�M+2 �b � +QMi2bi�Mi BM i?2 `QH2 Q7 Q{+B�H 1XlX H�#2H Bb mM/2MB�#H2X

kX9Xk G�#2Hb BM a1�

q?BH2 aQmi? 1�bi �bB� �M/ i?2 �a1�L +QmMi`B2b �`2 MQi �{HB�i2/ BM � r�v bBKBH�` iQ- 7Q` 2t�KTH2- i?2
1m`QT2�M lMBQM- � ?m;2 T�`i Q7 i`�/BM; Q++m`b +`Qbb@#Q`/2` BMbB/2 i?2 `2;BQMX h?2 7�+i i?�i Mmi`BiBQM�H
BM7Q`K�iBQM Bb 2tT`2bb2/ BM p�`BQmb r�vb i?`Qm;?Qmi i?2 �`2�- iQ;2i?2` rBi? i?2 2tBbi2M+2 Q7 K�Mv
M�iBQM�H 6PS H�#2Hb- Bb � K�ii2` Q7 +QM+2`M r?2M i`�/BM; 7QQ/XeR

6Q` i?Bb `2�bQM- i?2 ǳ:mB/BM; S`BM+BTH2b 7Q` 6QQ/ *QMi`QH avbi2KbǴ ?�p2 #22M 2bi�#HBb?2/ �b ;mB/2@
HBM2b 7Q` K2K#2` +QmMi`B2b- MQi QMHv iQ ?2HT i?2K /2}M2 i?2B` H�#2HHBM; b+?2K2b #mi �HbQ iQ ǳ�HHQr 7`22`
KQp2K2Mi Q7 7QQ/ T`Q/m+ib �KQM; +QmMi`B2bǴ (E?�HB/- kyR9) rBi? i?2 �BK iQ QT2M /QQ`b iQ M2r K�`F2ib
�M/ QTTQ`imMBiB2b 7Q` i?2 7QQ/ BM/mbi`v- #2M2}iBM; +mbiQK2`b- ;Qp2`MK2Mib �M/ BM/mbi`B2bX

u2i- i?2 +?�HH2M;2b i?�i �`2 BMi`BMbB+ BM /2}MBM; �M/ bT`2�/BM; � M2r bi�M/�`/- �M/ i?2 `2H�i2/ +Qbib-
�`2 rQ`b2M2/ #v i?2 7�+i i?�i K�Mv +QmMi`B2b �`2 biBHH �i 2�`Hv bi�;2b Q7 /2p2HQTK2MiX L2p2`i?2H2bb- i?2
�/p�Mi�;2b Q7 BKT`QpBM; T2QTH2Ƕb ?2�Hi? �M/ 7�+BHBi�iBM; +QKK2`+2 �`2 Km+? #B;;2` i?�M i?2 /B{+mHiB2b-
bQ i?2 M22/ 7Q` bi�M/�`/Bx�iBQM Bb BM+`2/B#Hv ?2B;?i2M2/ekX q2 ?�p2 b2H2+i2/ aBM;�TQ`2 �b �M 2t�KTH2X

kX9XkXR aBM;�TQ`2 @ >2�Hi?B2` *?QB+2 avK#QH U>*aV

aBM+2 kyyR- aBM;�TQ`2 ?�b bmTTH2K2Mi2/ i?2 Lmi`BiBQM AM7Q`K�iBQM S�M2H ULASV rBi? i?2 >2�Hi?B2`
*?QB+2 avK#QH U>*aV- � 6QS H�#2H r?B+? ?B;?HB;?ib i?2 ?2�Hi?B2` QTiBQMb rBi?BM � bT2+B}+ T`Q/m+i
+�i2;Q`v (6BMF2Hbi2BM 2i �HX- kyRN)X �b Km+? �b jy /Bz2`2Mi H�#2Hb 2tBbiX

6QQ/ T`Q/m+2`b ?�p2 iQ bm#KBi �M �TTHB+�iBQM iQ i?2 >2�Hi? JBMBbi`v iQ mb2 i?2 H�#2H- bm#KBi �M�H@
vb2b Q7 Mmi`B2Mi /�i� Q7 i?2 T`Q/m+i- bB;M � HB+2Mb2 �;`22K2Mi �M/ �;`22 iQ +QKTHv iQ i?2 `2[mB`2K2MibX
AM +�b2 i?2v HB2 QM i?2 +QKTQbBiBQM Q7 i?2 T`Q/m+i Q` i?2v KBbH�#2H Bi- i?2v HQb2 i?2 `B;?i iQ mb2 i?2
6PS BM/B+�iQ`X

eR?iiTb,ffrrrXbHB/2b?�`2XM2if�/`B2MM�fbi�imb@Q7@7QTb@BM@i?2@�bB�M@`2;BQMkyR8\7`QKn�+iBQM4b�p2
ek>�`KQMBb�iBQM Q7 7QQ/ H�#2HHBM; `2;mH�iBQMb BM aQmi?2�bi �bB�, #2M2}ib- +?�HH2M;2b �M/ BKTHB+�iBQMb- qBHHB�K E�b@

�TBH� Ja+R �M/ a?�`B7m/BM J. a?��`�MB S?.k
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6B;m`2 Rd, >2�Hi?B2` *?QB+2 avK#QH aBM;�TQ`2

"2BM; � /B`2+iBp2 H�#2H- Bi Bb 2�bv iQ `2�/ Bi
iQ bBKTHB7v i?2 /2+BbBQM T`Q+2bb- #mi Bi ?�b bQK2
TQbbB#H2 /QrMbB/2bX 6Q` bi�`i2`b- Bi Bb TQbbB#H2
i?�i +QMbmK2`b KB;?i Qp2`+QMbmK2 T`Q/m+ib H�@
#2HH2/ rBi? i?2 >*aX JQ`2Qp2`- +mbiQK2`b i?�i
Tm`+?�b2 >*a KB;?i �HbQ +QMbmK2 KQ`2 T`Q/m+ib
rBi? >*a- #2+�mb2 i?2v KB;?i i?BMF i?2vǶ`2 2MiB@
iH2/ iQ bQK2 H2bb ?2�Hi?v 7QQ/ �b � `2bmHi Q7 K�FBM;
Ǵ?2�Hi?B2`Ǵ +?QB+2b QM Qi?2` 7QQ/X

6BM�HHv- �b MQi K�Mv Q7 i?2 +H�BKb TH�+2/ QM
i?2 H�#2Hb +QKKmMB+�i2 i?2 +�HQ`B+ BMi�F2 i?�i �
+mbiQK2` rQmH/ ?�p2 #v +QMbmKBM; i?2 T`Q/m+i-
i?2 `2bmHi- �b +QM}`K2/ #v bQK2 bim/B2b- Bb i?�i
r?BH2 i?2v �z2+i i?2 Tm`+?�bBM; BMi2MiBQMb �M/ #2@
?�pBQ`- i?2v /Q MQi HBKBi +�HQ`B+ BMi�F2 Q` BKT`Qp2
Qp2`�HH /B2i [m�HBivX

kX9Xj Pi?2` G�#2Hb

*?BH2 ?�b #22M /2�HBM; rBi? Q#2bBiv �M/ /Bb2�b2b i?�i bi2K 7`QK #�/ /B2ib 7Q` K�Mv v2�`bX PM2 Qmi Q7
7Qm` b+?QQH +?BH/`2M �M/ � i?B`/ Q7 �/mHi TQTmH�iBQM �`2 Q#2b2- �M/ i?Bb BM+B/2M+2 Bb i?2 T`BK�`v +�mb2
Q7 T`2K�im`2 /2�i? �M/ /Bb�#BHBiv BM i?2 +QmMi`vX

AM Q`/2` iQ i�+FH2 i?Bb Bbbm2- � +QKT`2?2MbBp2 �M/ /2+BbBp2 `2;mH�iBQM r�b BMi`Q/m+2/ BM kyReX Ai
+QKT`Bb2b 2H2K2Mib bm+? �b 6QS H�#2HBM;- K�`F2iBM; `2bi`B+iBQMb- �M/ b+?QQH `2;mH�iBQMb- iQ T`QKQi2
?2�Hi?B2` 7QQ/ 2MpB`QMK2Mib BM � jey@/2;`22 �TT`Q�+?X (*Q`p�H�M 2i �HX- kyRj)X

6B;m`2 R3, 1t�KTH2 Q7 *?BH2�M 6QQ/ G�#2Hb

h?2 K�BM i�`;2i �M/ #2M2}+B�`v Q7 i?2b2 `2;@
mH�iBQMb �`2 +?BH/`2M- BM �M QTiB+ Q7 T`2p2MiBQM-
�M/ i?2 +?�MM2H i?`Qm;? r?B+? i?2v �`2 `2�+?2/
�M/ BKT�+i2/ Bb i?�i Q7 i?2B` KQi?2`b- r?Q ǳBM i?2
*?BH2�M bQ+B2iv BM T�`iB+mH�` �`2 � F2v bi�F2?QH/2`
Q7 i?2 M2r TQHB+v #2+�mb2 i?2v �`2 T`BK�`BHv `2@
bTQMbB#H2 7Q` 7QQ/ Tm`+?�b2 /2+BbBQMbXǴ (*Q``2� 2i �HX- kyRN)

8y



h?2 BKTH2K2Mi�iBQM Q7 b�B/ TQHB+v Bb `272``2/ iQ T`Q/m+ib +�HH2/ >16aa- i?Qb2 rBi? ?B;? H2p2Hb Q7
2M2`;v- b�im`�i2/ 7�ib- bQ/BmK �M/ bm;�`bX h?2b2 T`Q/m+ib Kmbi BM+Hm/2 � 6PS H�#2H BM i?2 7Q`K Q7 �
#H�+F biQT bB;M i?�i ?B;?HB;?ib i?2 ?B;? +`BiB+�H Mmi`B2Mi i?�i 2t+22/b � +2`i�BM i?`2b?QH/- bm+? �b Ǵ?B;?
BM bm;�`Ǵ Q` Ǵ?B;? BM bQ/BmKǴX JmHiBTH2 r�`MBM; bB;Mb +�M #2 TH�+2/ QM � bBM;H2 T`Q/m+ibX JQ`2Qp2`-
T`Q/m+ib +QMi�BMBM; i?2b2 BM;`2/B2Mib +�MMQi #2 bQH/ BM b+?QQHb- �M/ +�MMQi �/p2`iBb2/ #v i�`;2iBM;
+?BH/@bT2+B}+ K2/B� �M/ �;2 `�M;2b (*Q`p�H�M 2i �HX- kyRN)X

h?2b2 K2�bm`2b- iQ;2i?2` rBi? i?2 bT2+B}+ /2bB;M Q7 i?2 H�#2Hb- ?�p2 H2/ iQ bQK2 BMi2`2biBM; `2bmHibX
_2b2�`+? ?�b 7QmM/ i?�i r�`MBM; KQMQ+?`QK�iB+ 6PS H�#2Hb i?�i ~�; T`Q/m+ib ?B;? BM F2v +`BiB+�H
Mmi`B2Mib BKT`Qp2 +QMbmK2`bǶ �#BHBiB2b iQ B/2MiB7v mM?2�Hi?v 7QQ/ +QKT�`2/ iQ i`�{+@HB;?i bvbi2Kb-
i?mb bQHB/B7vBM; i?2 MQiBQM i?�i � bBKTH2- /B`2+iBp2 H�#2H Bb #2ii2`X (�``ȹ� 2i �HX- kyRd)

ǳ_2bTQMb2b iQ i?2 *?BH2�M H�r Q7 7QQ/ H�#2HBM; �M/ �/p2`iBbBM;, 2tTHQ`BM; FMQrH2/;2- T2`+2TiBQMb
�M/ #2?�pBQ`b Q7 KQi?2`b Q7 vQmM; +?BH/`2MǴ- � kyRN bim/v (*Q``2� 2i �HX- kyRN) QM i?2 BKT�+i Q7
i?2 *?BH2�M K2�bm`2b- �M/ bT2+B}+�HHv QM i?2 r�`MBM; H�#2Hb- QM Bib TQTmH�iBQM- ?�/ bQK2 BMi2`2biBM;
`2bmHibX JQbi Q7 T�`iB+BT�Mib ǳ�;`22/ i?�i i?2B` +?BH/`2M- T�`iB+mH�`Hv i?2 vQmM;2bi QM2b- ?�/ TQbBiBp2
�iiBim/2b iQr�`/ i?2 `2;mH�iBQM /m2 iQ Bib ?B;? /Bbb2KBM�iBQM BM b+?QQHb �M/ /�v+�`2bX J�Mv KQi?2`b
�HbQ 2tT`2bb2/ i?�i i?2v T2`+2Bp2/ �M BKTQ`i�Mi b?B7i iQr�`/ � ?2�Hi?B2` /B2i�`v T�ii2`M- r?B+? K�v
H2�/ iQ � +?�M;2 BM 2�iBM; bQ+B�H MQ`KbXǴ .�i� �HbQ b?Qr2/ i?�i i?2 K2bb�;2 r�b 2�bv 2MQm;? iQ #2
mM/2`bi�M/�#H2- bT2+B}+�HHv i?�i KQ`2 H�#2Hb K2�Mi �M mM?2�Hi?B2` T`Q/m+iX

u2i- �b i?2b2 H�#2Hb QMHv T`QpB/2 � r�`MBM;- rBi?Qmi �Mv 2tTHB+Bi 2tTH�M�iBQM Q7 r?v i?2v �`2 TH�+2/
QM � 7QQ/ T`Q/m+i Q` r?�i i?2 HQ;B+ mM/2`M2�i? Bb- i?2v �`2 bBKTHv �bFBM; i?2 +mbiQK2`b iQ #HBM/Hv
i`mbi i?2KX q?BH2 i?Bb Bb �M BMi2M/2/ 72�im`2- �b i?2 Tm`+?�bBM; T`Q+2bb i�F2b TH�+2 BM b2+QM/b �M/ Bb
i?mb 7mM/�K2Mi�H 7Q` i?2 H�#2H iQ #2 BMi2`T`2i2/ [mB+FHv- Bi T2M�HBx2b i?2 +?�M+2 iQ �+im�HHv H2�`M �#Qmi
r?v � T`Q/m+i Bb +QMbB/2`2/ #�/- �M/ iQ bm#b2[m2MiHv BKT`Qp2 Qi?2` �bT2+ib Q7 � T2`bQMǶb /B2iX

JQ`2Qp2`- i?2v ?2HT mM+Qp2` bQK2 T`Q/m+ib i?�i ?�p2 ?BbiQ`B+�HHv #22M T2`+2Bp2/ �b ?2�Hi?v- bm+?
�b +QQFB2b Q` +2`2�HbX �b i?2v �`2 K�M/�iQ`v- 2Bi?2` K�Mm7�+im`2`b `27Q`KmH�i2 T`Q/m+ib- Q` i?2B`
+mbiQK2`b rBHH �pQB/ #mvBM; i?2K r?2M i?2v /Bb+Qp2` i?2v �`2 MQi �b ?2�Hi?v �b +QKKQM b2Mb2 b�vbX
6BM�HHv- �b Bi Bb �Hr�vb i?2 +�b2 rBi? 7QQ/ H�#2Hb- MQi QMHv 6PS QM2b- i?2 i`mbi #mv2`b Tmi BM � 7QQ/
T`Q/m+i Bb �Hr�vb p2`v `2H2p�Mi /m`BM; i?2 Tm`+?�bBM; T`Q+2bbX aT2+B}+�HHv- i?2 ǳT`2b2M+2 Q7 r�`MBM;
H�#2Hb BM~m2M+2/ i?2B` Tm`+?�b2 /2+BbBQM KQbiHv r?2M /2+B/BM; �#Qmi M2r 7QQ/ T`Q/m+ibǴ (*Q``2� 2i �HX-
kyRN)- i2biB7vBM; i?2 bi`2M;i? Q7 ?�#Bi �M/ Q7 i`mbi BM � #`�M/ Q` T`Q/m+iX

h?2 T`Qb �M/ +QMb Q7 i?Bb ivT2 Q7 H�#2H- �M/ i?2 `2�H@rQ`H/ 2z2+i i?�i ?�p2 #22M ?B;?HB;?i2/ #v
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i?2 bim/v �`2 +QMbBbi2Mi rBi? Qm` BMi2`T`2i�iBQM Q7 i?2 +?�`�+i2`BbiB+b Q7 6PS H�#2HbX q?BH2 2ti`2K2Hv
/B`2+iBp2 H�#2Hb �`2 p2`v 2z2+iBp2- i?2v bBKTHv T`2p2Mi T2QTH2 7`QK #mvBM; bQK2i?BM; mM?2�Hi?v- #mi
i?2v /Q MQi Tmb? iQr�`/b H2�`MBM; ?Qr iQ BKT`Qp2 � T2`bQMǶb HB72bivH2X �M/ v2i- #2BM; K�M/�iQ`v- i?2v
KB;?i #2 QM2 Q7 i?2 #2bi �Hi2`M�iBp2bX

kX8 PM i?2 1z2+iBp2M2bb Q7 6PSGb

�b r2 MQr FMQr- 6PS H�#2Hb +QK2 BM /Bz2`2Mi b?�T2b �M/ �M/ bBx2bX h?2B` ;Q�Hb �`2 �HbQ /Bz2`2Mi- BM
`2bT2+i iQ r?�i i?2vǶ`2 i`vBM; iQ +QMp2v iQ i?2 +mbiQK2`bX u2i- i?2 +Q`2 Q#D2+iBp2 Bb �Hr�vb iQ T`QpB/2
Mmi`BiBQM BM7Q`K�iBQM BM KQ`2 mM/2`bi�M/�#H2 7Q`K�ib- #mi �`2 r2 bm`2 i?�i i?Bb Bb �M/ +�M #2 �+?B2p2/\
�`2 r2 bm`2 i?�i +mbiQK2`b +�M +?�M;2 i?2B` T2`+2TiBQM Q7 7QQ/ �M/ ?2�Hi?BM2bb i?�MFb iQ i?2K\ *�M
i?2 72�` Q7 KBbbBM; Qmi BMi`BMbB+ iQ ?�pBM; � M2;�iBp2 H�#2H- Q` MQ H�#2H �i �HH- #2 � 7�+iQ` Q7 +?�M;2 7Q`
K�Mm7�+im`2`b iQ `27Q`KmH�i2 i?2B` T`Q/m+ib BMiQ � ?2�Hi?B2` p2`bBQM\ P`- KQbi BKTQ`i�MiHv- �`2 r2 bm`2
i?�i 6PS G�#2Hb ?�p2 � bB;MB}+�Mi 2z2+i BM #`BM;BM; +mbiQK2`b iQ #mvBM; KQ`2 ?2�Hi?B2` +?QB+2b\

h?2 7QHHQrBM; b2+iBQM rBHH T`QpB/2 �M Qp2`pB2r Q7 bQK2 Q7 i?2 2z2+iBp2M2bb Bbbm2b Q7 6PS H�#2Hb- #v
HQQFBM; �i +QKT�`�iBp2 �M�HvbBb #Qi? Q7 bBM;H2 H�#2Hb �M/ Q7 i?2 +QM+2Ti Q7 H�#2Hb �b � r?QH2X

kX8XR ai2�HBM; �ii2MiBQM �r�v 7`QK L6Sb

G2iǶb #2;BM #v `2bi�iBM; i?2 7�+i i?�i i?2 ;Q�H Q7 6PS H�#2Hb Bb iQ ;mB/2 +mbiQK2`b iQr�`/b 2p�Hm�iBM;
i?2B` 7QQ/ Tm`+?�b2b i?`Qm;? i?2 ;H�bb Q7 ?2�Hi?v /B2iX h?2v /Q bQ #v +QKTH2K2MiBM; i?2 Mmi`BiBQM�H
BM7Q`K�iBQM �p�BH�#H2 QM i?2 L6S- bBKTHB7vBM; Bi 2Bi?2` i?`Qm;? � `2/m+iBQM Q7 /�i�- Q` bQK2iBK2b 2p2M
;BpBM; /B`2+iBQMb QM ?Qr iQ 2p�Hm�i2 bm+? b+B2MiB}+ BM7Q`K�iBQMX

>�pBM; mM/2`biQQ/ i?�i +mbiQK2`b i?�i �`2 MQi T�`iB+mH�`Hv ?2�Hi?@+QMb+BQmb `�`2Hv HQQF �i L6Sb-
Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ i?2 2z2+i i?�i 6PS G�#2Hb ?�p2 QM i?2 mb�;2 Q7 b�B/ L6SbX AM /Bz2`2Mi
rQ`/b- Bb i?2 7�+i i?�i � bBKTH2`- 7�bi2` �Hi2`M�iBp2 iQ `2�/BM; i?`Qm;? �M/ mM/2`bi�M/BM; � KmHiBim/2
Q7 Mmi`BiBQM�H /�i� K2�M � `2/m+iBQM Q7 �ii2MiBQM �M/ mb�;2 Q7 L6Sb\

aim/B2b bm+? �b ǳ*QMbmK2` 2z2+ib Q7 7`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HBM;, �M BMi2`/Bb+BTHBM�`v K2i�@
�M�HvbBbǴ #v AFQM2M � �H ?�p2 b?QrM- �b Bi Bb 2tT2+i2/- i?�i ǳi?2 T`2b2M+2 Q7 6PS H�#2Hb K�v `2/m+2
i?2 �ii2MiBQM +QMbmK2`b T�v iQ i?2 L6S- bm;;2biBM; � bi`QM; `2HB�M+2 QM i?2 BM7Q`K�iBQM T`2b2Mi2/ QM
i?2 7`QMiX �b Tm`+?�b2 /2+BbBQMb BM i?2 bmT2`K�`F2i �`2 ivTB+�HHv K�/2 [mB+FHv- +QMbmK2`b rBHH MQi ?�p2
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i?2 iBK2 iQ bim/v i?2 irQ bQm`+2b Q7 Mmi`BiBQM BM7Q`K�iBQM �M/- �b � `2bmHi- Q7i2M B;MQ`2 i?2 H2M;i?B2`
L6S r?2M � 6PS H�#2H Bb T`2b2MiǴejX

h?Bb 2bT2+B�HHv b22Kb iQ #2 i?2 +�b2 rBi? H�#2Hb i?�i /Q MQi Qz2` i?2 b�K2 BM7Q`K�iBQM �b i?2
L6S, 2Bi?2` +H�BKb 7Q+mbBM; QM BM/BpB/m�H Mmi`B2Mib Q` `�iBM; H�#2Hb Qz2`BM; � bmKK�`v Q7 i?2 Qp2`�HH
?2�Hi?7mHM2bb Q7 i?2 T`Q/m+iX h?Bb +�M H2�/ iQ +mbiQK2`b bBKTHv i`mbiBM; i?2 6PS �M/ Qp2`;2M2`�HBx2
i?2 BM7Q`K�iBQM iQ i?2 Qp2`�HH ?2�Hi?7mHM2bb Q7 i?2 T`Q/m+iXe9e8

h?Bb }M/BM; +`BiB+�HHv mM/2`HBM2b i?2 BKTQ`i�M+2 Q7 ?�pBM; � T`QT2`- �++m`�i2- �M/ 2z2+iBp2 6PS
H�#2H- i?�i /Q2b MQi KBbH2�/ +mbiQK2`bX h?2 H�#2H Kmbi #2 �#H2 iQ +QMp2v i?2 2bb2M+2 Q7 i?2 L6S- �M/
i?mb #2 7�B` �M/ Q#D2+iBp2 r?2M `�iBM; i?2 T`Q/m+iX

kX8Xk *QMbmK2` *QM7mbBQM

�M �ii2MiBp2 `2�/2` KB;?i }M/ i?2 iBiH2 Q7 i?Bb T�`�;`�T? � HBiiH2 +QMi`�/B+iQ`vX A7 i?2 ;Q�H Q7 6PS H�#2Hb
Bb iQ K�F2 i?2 7`mBiBQM Q7 Mmi`BiBQM�H BM7Q`K�iBQM 2�bB2` iQ +mbiQK2`b- ?Qr +�M i?2v ;2M2`�i2 +QM7mbBQM\

Ai �HH +QK2b /QrM iQ � T`Q#H2K i?�i r2Ƕp2 /Bb+mbb2/ i?Q`Qm;?Hv i?`Qm;?Qmi i?2 +?�Ti2`, � H�+F Q7
bi�M/�`/Bx�iBQMX h?2 7�+i i?�i H�#2Hb �`2 MQi K�M/�iQ`v- +QK#BM2/ rBi? i?2 �#b2M+2 Q7 �Mv FBM/ Q7
;mB/2HBM2 i?�i Bb 7QHHQr2/ #v 7QQ/ K�Mm7�+im`2`- ?�b H2/ iQ � T`QHB72`�iBQM Q7 bvbi2Kb #�b2/ QM p�`vBM;
mM/2`HvBM; +`Bi2`B�X h?mb- MQi QMHv � /Bz2`2Mi bivHBM;- H�vQmi- Q` +QHQ`BM;- #mi �HbQ i?2 2KTHQvK2Mi Q7
/Bz2`2Mi �H;Q`Bi?Kb �M/ b+Q`BM; bvbi2KbX

AMimBiBp2Hv- i?2 ;Q�H rQmH/ #2 7Q` +mbiQK2`b iQ mb2 6PS H�#2Hb iQ +QKT�`2 T`Q/m+ib BM � 7�bi �M/
bBKTH2 r�v- iQ TB+F i?2 ?2�Hi?B2` +?QB+2, 7Q` ?Qr i?BM;b �`2 `B;?i MQr- rBi?Qmi � +QKKQM bi�M/�`/ �M/
i?mb i?2 mb�;2 Q7 /Bz2`2Mi H�#2Hb- +mbiQK2`b }M/ i?2Kb2Hp2b i`vBM; iQ +QMi`�bi �TTH2b rBi? Q`�M;2bX

J�Mv bim/B2b QM i?2 bm#D2+i �HH �`QmM/ i?2 rQ`H/ ?�p2 +QM}`K2/ i?2 i?2bBb i?�i ?�pBM; KmHiBTH2
/Bz2`2Mi H�#2Hb rBi? /BbbBKBH�` /2bB;Mb �M/ MQ +QKKQM mM/2`HvBM; HQ;B+ Q` �H;Q`Bi?K +QM7mb2b i?2
+mbiQK2`X aim/B2b BM L2r w2�H�M/ �M/ �mbi`�HB�- bm+? �b (J?m`+?m �M/ :Q`iQM- kyyd)- Q` BM i?2 lE-

ejq�ibQM- qX GX- E2HHv- "X- >2+iQ`- .X- >m;?2b- *X- EBM;- GX- *`�r7Q`/- CX- 2i �HX UkyR9VX *�M 7`QMi@Q7@T�+F H�#2HHBM;
b+?2K2b ;mB/2 ?2�Hi?B2` 7QQ/ +?QB+2b\ �mbi`�HB�M b?QTT2`bǶ `2bTQMb2b iQ b2p2M H�#2HHBM; 7Q`@ K�ibX �TT2iBi2- dk- NyĜNdX

e9_Q2- "X- G2pv- �X aX- � .2`#v- "X JX URNNNVX h?2 BKT�+i Q7 ?2�Hi? +H�BKb QM +QMbmK2` b2�`+? �M/ T`Q/m+i 2p�Hm�iBQM
Qmi+QK2b, _2bmHib 7`QK 6.� 2tT2`BK2Mi�H /�i�X CQm`M�H Q7 Sm#HB+ SQHB+v � J�`F2iBM;- R3URV- 3NĜRy8X

e8"m`iQM- aX- *QQF- GX- >QrH2ii 1X � L2rK�M- *X GX UkyR9VX "`QF2M ?�HQb �M/ b?�ii2`2/ ?Q`Mb, Qp2`+QKBM; i?2
#B�bBM; 2z2+ib Q7 T`BQ` 2tT2+@ i�iBQMb i?`Qm;? Q#D2+iBp2 BM7Q`K�iBQM /Bb+HQbm`2X CQm`M�H Q7 i?2 �+�/2Kv Q7 J�`F2iBM;
a+B2M+2- 9jUkV- k9yĜk8eX
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bm+? �b (J�H�K 2i �HX- kyyN)- +QK#BM2/ rBi? Tm#HB+ BMi2`2bi ;`QmTb BM i?2 lXaX�X ?�p2 2t�KBM2/ �M/
`2pB2r2/ � p�bi MmK#2` Q7 T`Q/m+ib 2KTHQvBM; 6PS H�#2Hb- �M/ i?2B` 2z2+i QM +mbiQK2` +?QB+2 �M/
#2?�pBQ`b- +QM}`KBM; i?�i ?�pBM; bm+? � rB/2 p�`B2iv Q7 +Q2tBbiBM; K�`F2`b /Q2b HBiiH2 BM i2`Kb Q7
?2HTBM; +mbiQK2`bX

�HH i?2b2 `2TQ`ib ?�p2 K�/2 bBKBH�` }M/BM;b �M/ ?�p2 `2�+?2/ i?2 b�K2 +QM+HmbBQM, i?2`2 Bb � bi`QM;
M22/ 7Q` i?2 /2p2HQTK2Mi Q7 � bi�M/�`/ iQ 2Mbm`2 KQ`2 +QMbBbi2M+v �+`Qbb 6PS H�#2HHBM; bvbi2Kb- Q`-
2p2M #2ii2`- i?2 mb2 Q7 � mMB[m2 bi�M/�`/ bvbi2K iQ 2M?�M+2 MQi QMHv +QMbmK2` +QKT`2?2MbBQM Q7 i?2
H�#2Hb- #mi �HbQ i?2 mb�;2 Q7 H�#2Hb i?2Kb2Hp2bX ee

kX8Xj >�HQ 1z2+i

*QMbmK2` 2z2+ib Q7 7`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HBM;, �M BMi2`/Bb+BTHBM�`v K2i�@�M�HvbBb- Bb � T�T2`
Tm#HBb?2/ BM kyRN i?�i ;2M2`�HBx2b i?2 }M/BM;b Q7 RR9 �`iB+H2b QM i?2 BKT�+i Q7 6PS H�#2Hb QM Qmi+QK2b
bm+? �b +QMbmK2`bǶ �#BHBiv iQ B/2MiB7v ?2�Hi?B2` QTiBQMb- T`Q/m+i T2`+2TiBQMb- Tm`+?�b2 #2?�pBQ`- �M/
+QMbmKTiBQMX ed

q?BH2 p�`BQmb 6PS H�#2HBM; bvbi2Kb ?�p2 #22M /2p2HQT2/ i?`Qm;? ;Qp2`MK2Mi TQHB+B2b- i?2 BKTH2@
K2Mi�iBQM Q7 KQbi `2K�BMb �i i?2 /Bb+`2iBQM Q7 K�Mm7�+im`2`b �M/ K�`F2i2`be3X �b bi�i2/ BM K�Mv
Q++�bBQMb i?`Qm;?Qmi Qm` �M�HvbBb- #27Q`2 MQi ?�pBM; � +QKKQM bi�M/�`/- 6PS H�#2Hb �`2 MQi K�M/�@
iQ`vX h?2 rQ`H/ Q7 T`Q/m+ib �p�BH�#H2 QM- b�v- � b?2H7 BM � bmT2`K�`F2i- Bb /BpB/2/ BM T`Q/m+ib rBi? �
6PS H�#2Hb- �M/ BM T`Q/m+ib rBi?Qmi QM2X

h?Bb �bT2+i ?�b iQ #2 +QK#BM2/ rBi? i?2 }`bi bB;MB}+�Mi `2bmHi 7`QK i?2 bim/v, i?2 T`2b2M+2 Q7
6PS G�#2Hb K�v `2/m+2 i?2 �ii2MiBQM i?�i +QMbmK2`b T�v iQ i?2 L6S i�#H2b- i?2 Mmi`BiBQM�H
p�Hm2b mbm�HHv TH�+2/ QM i?2 #�+F Q7 i?2 T�+FbX h?Bb �{`Kb i?2 BKTQ`i�M+2 Q7 ?�pBM; � T`QT2`Hv /2bB;M2/
H�#2H- i?�i +�M +QMp2v �HH i?2 BKTQ`i�Mi BM7Q`K�iBQM- iQ �pQB/ KBbH2�/BM; i?2 +mbiQK2`- Q` T`2b2MiBM;
?BK rBi? �M Qp2`bBKTHB}2/ p2`bBQM Q7 i?2 Mmi`BiBQM�H /�i�X Ai �HbQ K2�Mb i?�i +mbiQK2`b i2M/ iQ K�F2
+QKT�`BbQMb #2ir22M T`Q/m+ib #v QMHv HQQFBM; �i 6PS G�#2HbX

h?Bb }M�H �bT2+i Bb r?�i #`BM;b mb iQ i?2 iQTB+ Q7 i?Bb b2+iBQM- i?2 ?�HQ 2z2+iX 6B`bi Q7 �HH- iQ � bQmM/

ee"J_" U"`BiBb? J�`F2i _2b2�`+? "m`2�mVX kyyNX *QKT`2?2MbBQM �M/ lb2 Q7 lE Lmi`BiBQM aB;MTQbi G�#2HHBM;
a+?2K2bX GQM/QM, "`BiBb? J�`F2i _2b2�`+? "m`2�mX

ed?iiTb,ffHBMFXbT`BM;2`X+QKf�`iB+H2fRyXRyydfbRRd9d@yRN@yyeej@N
e3E�Mi2`- _X- o�M/2`H22- GX- � o�M/2pBDp2`2- aX UkyR3VX 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, :HQ#�H T`Q;`2bb

�M/ 7mim`2 /B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`BiBQM- kRU3V- RjNNĜR9y3X
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KBM/ ǳBi rQmH/ bQmM/ Q#pBQmb i?�i 6PS H�#2Hb b?QmH/ B/2�HHv ?�p2 � M2;�iBp2 BKT�+i QM i?2 T2`+2Bp2/
?2�Hi?7mHM2bb Q7 pB+2 T`Q/m+ib �M/ � TQbBiBp2 BKT�+i QM i?�i Q7 ?2�Hi?v T`Q/m+ibǴeN u2i- i?2 7�+i i?�i
H�#2Hb �`2 MQi QMHv /Bz2`2Mi- #mi �`2 QMHv �TTHB2/ iQ +2`i�BM T`Q/m+ib �i i?2 /Bb+`2iBQM Q7 i?2 `2;mH�iQ`v
#Q/v- i?2 K�Mm7�+im`2` Q` i?2 `2i�BH2`- K2�Mb i?�i 2p2M M2;�iBp2 H�#2Hb ?�p2 bQK2 bQ`i Q7 TQbBiBp2 2z2+i
QM i?2 T2`+2Bp2/ ?2�Hi?BM2bb Q7 � T`Q/m+iX

h?Bb Bb `2H2p�Mi r?2M i?2 ǴpB+2Ǵ T`Q/m+i Bb +QKT�`2/ rBi? �M mMH�#2H2/ QM2X aT2+B}+�HHv- i?Bb
;2M2`�i2b i?2 TQi2MiB�H 7Q` � ?�HQ 2z2+i, i?2 bBKTH2 2tBbi2M+2 Q7 � ?2�Hi? +H�BK `2H�i2/ iQ i?2 T`Q/m+i-
2p2M � M2;�iBp2 QM2- rBMb Qp2` MQi ?�pBM; �Mv FBM/ Q7 +H�BK �i �HHX "�bB+�HHv- +mbiQK2`b �`2 b?QrM iQ
BM72` QM i?2B` QrM i?�i mMH�#2H2/ T`Q/m+ib �`2 BM bQK2 r�vb H2bb ?2�Hi?v i?�M H�#2H2/ QM2bX

JQ`2Qp2`- �b r2 FMQr H�#2Hb 2tBbi i?�i b?Qr MQi QMHv � bBM;H2 b+Q`2 Q7 i?2 T`Q/m+i- #mi Q7 bQK2 Q7 Bib
#�bB+ +QKTQM2MibX _2bmHib ?�p2 b?QrM i?�i ǳ+QMbmK2`b K�v T2`+2Bp2 �M BMi2`T`2iBp2 Mmi`B2Mi@bT2+B}+
?2�Hi? +H�BK �b �M BM/B+�iQ` Q7 Qp2`�HH ?2�Hi?7mHM2bbǴ- 2ti2M/BM; i?2 TQbBiBp2 p�Hm2 Q7 � bT2+B}+ BM/B+�iQ`
iQ i?2 Qi?2` �ii`B#mi2b- �M/ i?mb iQ i?2 r?QH2 T`Q/m+i (_Q2 2i �HX- RNNN)X 6Q` 2t�KTH2- � T`Q/m+i i?�i
Bb K�`F2/ �b Ǵ;QQ/Ǵ BM i?2 bm;�` �`2� +QmH/ #2 +QMbB/2`2/ ;QQ/ �b � r?QH2X

AM +QM+HmbBQM- Bi Bb TQbbB#H2 i?�i 6PS H�#2Hb K�v BM~m2M+2 +QMbmK2`bǶ Qp2`�HH T`Q/m+i �iiBim/2b- MQi
QMHv `2;�`/BM; i?2 K�`F2/ QM2b #mi �HbQ i?2 QM2b i?�i /Q MQi ?�p2 � H�#2HX h?Bb +�M H2�/ iQ TQbBiBp2
2z2+ib- bm+? �b �M BM+`2�b2 BM b�H2b Q7 TQbBiBp2Hv@2p�Hm�i2/ T`Q/m+ib Qp2` M2;�iBp2Hv@K�`F2/ QM2b- Q` i?2
`27Q`KmH�iBQM Q7 i?2 `2+BT2 BM Q`/2` iQ T`QpB/2 bQK2i?BM; ?2�Hi?B2` �i � /Bz2`2Mi T`B+2 TQBMiX h?2 K�BM
M2;�iBp2 2z2+i Bb i?2 ?2�Hi? ?�HQ i?�i +�M #2 7QmM/ �`QmM/ mM?2�Hi?v H�#2H2/ T`Q/m+ib r?2M +QKT�`2/
iQ mMH�#2H2/ QM2b- �M/ i?Bb +QmH/ #2 2tTHQBi2/ #v `2i�BH2`b �M/ K�Mm7�+im`2`bX

u2i- MQi Km+? `2b2�`+? 2tBbib �#Qmi r?�i +mbiQK2`b i?BMF Q7 bm+? 2MiBiB2b �#mbBM; 6PS G�#2Hb #v
?�HQb iQ BKT`Qp2 i?2 T2`+2Bp2/ BK�;2 Q7 mM?2�Hi?v T`Q/m+ib- i?mb i`B+FBM; +HB2Mib, #`�M/ `2Tmi�iBQM
2z2+ib �Hr�vb ?�p2 iQ #2 +QMbB/2`2/X

kX8X9 "`�M/ 6�KBHB�`Biv

AM Qm` �M�HvbBb- r2 ?�p2 M2p2` �bbmK2/ �Mv #B�b Q7 i?2 +QMbmK2`b iQr�`/b � bT2+B}+ T`Q/m+i Q` #`�M/-
�M/ i?mb i?�i i?2 +?QB+2 Q7 � T`Q/m+i r�b K�/2 #v 2p�Hm�iBM; i�bi2 �M/- BM bQK2 +�b2b- ?2�Hi? BM7Q`@
K�iBQMX

eNh�H�iB- wX- S2iiB;`2r- aX- .BtQM- >X- L2�H- "X- "�HH- EX- � >m;?2b- *X UkyReVX .Q ?2�Hi? +H�BKb �M/ 7`QMi@Q7@T�+F
H�#2Hb H2�/ iQ � TQbBiBpBiv #B�b BM mM?2�Hi?v 7QQ/b\ Lmi`B2Mib- 3URkV- d3dĜ3y8X
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1pB/2M+2 bm;;2bib i?�i 7�KBHB�`Biv BM ;2M2`�H ?�b �M BKT�+i QM i?2 2z2+iBp2M2bb Q7 6PS H�#2HHBM;-
�M/ KQ`2 bQ ?�b #`�M/ 7�KBHB�`BivX h?2 [m2biBQM iQ �bF Bb, B7 bQK2i?BM; iQH/ vQm i?2`2Ƕb � ?2�Hi?B2`
�Hi2`M�iBp2 iQ � T`Q/m+i 7`QK � #`�M/ vQm ?�p2 #22M #mvBM; 7Q` �;2b- rQmH/ vQm +QMbB/2` brBi+?BM;\
q?�i B7 i?�i bQK2QM2 r�b � b+B2MiB}+ H�#2H TH�+2/ QM i?�i T`Q/m+i\

aim/B2b K�/2 BM i?Bb b2Mb2 BM/B+�i2 i?�i 6PS H�#2Hb ?�p2 HBKBi2/ BKT�+i QM +QMbmK2`b r?Q �`2
7�KBHB�` rBi? i?2 T`Q/m+i �M/ i?2 #`�M/- i?mb bm;;2biBM; i?�i i?2 T2`+2TiBQM �bbQ+B�i2/ rBi? � #`�M/
Bb bi`QM;2` i?�M ?2�Hi? BM/B+�iBQMb TH�+2/ QM H�#2HbdyX AM T�`iB+mH�`- H�#2HHBM; Bb i?Qm;?i iQ #2 H2bb
BM~m2MiB�H r?2M +QMbmK2`b ?�p2 �H`2�/v 7Q`K2/ QTBMBQMb �#Qmi T`Q/m+ib- �b i?2v T�v H2bb �ii2MiBQM iQ
H�#2Hb dRX

L2p2`i?2H2bb- i?2v +QM}`K i?2Kb2Hp2b iQ biBHH #2 2ti`2K2Hv p�Hm�#H2 r?2M i?2 2p�Hm�iBQM Bb Q7 � M2r
T`Q/m+i- r?2M i?2 +mbiQK2` Bb 7Q`KBM; �M QTBMBQM QM i?2 #`�M/ 7Q` i?2 }`bi iBK2X

kX8X8 � *Q;MBiBp2 �TT`Q�+? @ .Q S2QTH2 *�`2\

lT iQ i?Bb TQBMi- r2 ?�p2 /Bb+mbb2/ i?2 2z2+iBp2M2bb Q7 6PS H�#2Hb �b � iQQH iQ 2M+Qm`�;2 ?2�Hi?B2`
7QQ/ Tm`+?�bBM;- �M/ i?mb +QMbmKBM;- #2?�pBQm`bX q2 ?�p2 �Hr�vb �bbmK2/- bBH2MiHv- i?�i T2QTH2 �`2
�+im�HHv BMi2`2bi2/ BM BKT`QpBM; i?2B` /B2iX q?�i B7 i?Bb Bb MQi i?2 +�b2\

ai`�i2;B2b iQ ?�p2 T2QTH2 2�i ?2�Hi?B2` ?�p2 #22M +QM+2Bp2/ #v BKTH2K2MiBM; r?�i Bb +�HH2/ � Ǵ+Q;@
MBiBp2Ǵ �TT`Q�+? dk- r?B+? �bbmK2b i?�i � +QMbmK2` �+im�HHv r�Mib iQ BKT`Qp2 ?Bb /B2i �M/ #2 ?2�Hi?v-
�M/ i?�i rQmH/ /Q bQ rBi? i?2 �TT`QT`B�i2 Mmi`BiBQM BM7Q`K�iBQMX h?mb i?2 QMHv Q#bi�+H2 Bb i?2 /B{+mHiv
Q7 Q#i�BMBM; b�B/ BM7Q`K�iBQMX

aQ- B7 T2QTH2 FM2r KQ`2 �#Qmi r?�i i?2vǶ`2 2�iBM;- �M/ r?�i i?2B` 7QQ/ +?QB+2b b?QmH/ #2- i?2v
rQmH/ bm`2Hv Tm`bm2 � KQ`2 ?2�Hi?v /B2iX h?Bb Bb r?v H�#2Hb bm+? �b i?2 L6S ?�p2 #22M K�/2 K�M/�iQ`v-
iQ T`QpB/2 +mbiQK2`b rBi? b+B2MiB}+ �M/ T`2+Bb2 /2i�BHb �#Qmi i?2 7QQ/ i?2vǶ`2 +QMbB/2`BM; iQ Tm`+?�b2X

q?2M T?`�b2/ HBF2 i?Bb- Bi Q#pBQmbHv HQQFb HBF2 � bBKTHBbiB+ �M/ `2/m+iBp2 bi`�i2;vX ǳLmi`BiBQM
FMQrH2/;2Ǵ Bb QMHv QM2 Q7 i?2 K�Mv 2MpB`QMK2Mi�H �M/ BM/BpB/m�H p�`B�#H2b i?�i +�M �z2+i �M BM/BpB/m�HǶb

dyJQQM- qX- "�H�bm#`�K�MB�M- aX EX- � _BK�H- �X UkyRRVX >2�Hi? +H�BKb �M/ +QMbmK2`bǶ #2?�pBQ`�H BMi2MiBQMb, h?2
+�b2 Q7 bQv@#�b2/ 7QQ/X 6QQ/ SQHB+v- jeU9V- 93yĜ93NX

dR"2+F2`- JX qX- "2HHQ- LX JX- amM/�`- _X SX- S2HiB2`- *X- � "Bt- GX UkyR8VX 6`QMi Q7 T�+F H�#2Hb 2M?�M+2 �ii2MiBQM iQ
Mmi`BiBQM BM7Q`K�iBQM BM MQp2H �M/ +QKK2`+B�H #`�M/bX 6QQ/ SQHB+v- 8e- deĜ3eX

dkS2iiv- _X 1X- SX "`BƢQH- �M/ wX GX hQ`K�H�X kyykX h?Qm;?i +QM}/2M+2 �b � /2i2`KBM�Mi Q7 T2`bm�bBQM, h?2 b2H7@
p�HB/�iBQM ?vTQi?@ 2bBbX CQm`M�H Q7 S2`bQM�HBiv � aQ+B�H Sbv+?QHQ;v 3k,dkk@d9RX
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7QQ/ +?QB+2b (qQ`bH2v- kyyk)X h�bi2- +Qbi �M/ +QMp2MB2M+2 �HbQ ?�p2 iQ #2 i�F2M BMiQ +QMbB/2`�iBQM r?2M
�bb2bbBM; i?2 bBim�iBQM- �b Bi +�MMQi #2 /2MB2/ i?�i i?2v �`2 �HbQ bi`QM; /`Bp2` Q7 +QMbmK2` +?QB+2b-
iQ;2i?2` rBi? #2BM; T�`i Q7 2i?MB+- +mHim`�H �M/ 2p2M ;2Q;`�T?B+ ;`QmTbXdj

h�bi2- 7Q` 2t�KTH2- Bb b?QrM iQ #2 � bi`QM;2` 7�+iQ` i?�M ?2�Hi? �M/ Mmi`BiBQM, +QMbmK2`b T`272`
7QQ/ i?2v HBF2- �M/ i`v iQ �pQB/ i?BM;b i?2 i�bi2 Q7 r?B+? i?2v /BbHBF2- MQ K�ii2` ?Qr ?2�Hi?v i?2v KB;?i
#2 d9

*Qbi Bb �HbQ 2ti`2K2Hv bB;MB}+�Mi- r?2M HQQF2/ �i i?`Qm;? i?2 H2Mb Q7 r2�Hi? �M/ �++2bb iQ � p�bi
+?QB+2 Q7 7QQ/X q?2M KQM2v Q` 7QQ/ �p�BH�#BHBiv Bb MQi � +QMbi`�BMi- r2 +�M �+iBp2Hv K�F2 i?2 +?QB+2
Q7 2�i ?2�Hi?v- #mi r?2M r2 /QMǶi ?�p2 Km+? b�vBM; BM r?�i r2 +�M 2�i i?2 +?QB+2 Bb MQi /`Bp2M #v
?2�Hi?BM2bbX q?2M +Qbi Bb � 7�+iQ` i?�i ?�b iQ #2 bi`QM;Hv i�F2M BMiQ +QMbB/2`�iBQM- `2b2�`+? b?Qrb i?�i
2p2M +mbiQK2`b i?�i �`2 FMQrH2/;2�#H2 �#Qmi +Q``2H�iBQMb #2ir22M +2`i�BM 7QQ/ �M/ ?2�Hi?BM2bb ?�p2 iQ
+QKT`QKBb2- �M/ +?QQb2 +?2�T2`- �M/ K�v#2 H2bb ?2�Hi?v 7QQ/ BMbi2�/ Q7 KQ`2 2tT2MbBp2- #2ii2` 7QQ/X

AM +QM+HmbBQM- Bi Bb +H2�` i?�i 2p2M i?2 KQ`2 FMQrH2/;2�#H2 +mbiQK2`b rBHH MQi �Hr�vb K�F2 r?�i
i?2v FMQr �`2 i?2 #2bi Tm`+?�b2b BM i2`Kb Q7 7QQ/ ?2�Hi?BM2bb- 7Q` p�`BQmb 7�+iQ`bX

�M/ v2i- +mbiQK2`b ?�p2 iQ �+iBp2Hv r�Mi iQ 2�i ?2�Hi?v iQ 2KTHQv i?2B` FMQrH2/;2 Q7 7QQ/ ?2�Hi?BM2bb
r?2M +?QQbBM; r?�i iQ #mvX A7 i?2v ?�p2 i?2 `B;?i ?2�Hi? +QM+2`Mb- `2b2�`+? b?Qrb ǳi?�i Mmi`BiBQM
BM7Q`K�iBQM QM 7QQ/ H�#2Hb Bb KQ`2 HBF2Hv iQ #2 `2�/ #v +QMbmK2`b- bQ i?2 H�#2H K�v BM/22/ �bbBbi i?Bb
;`QmT BM K�FBM; ?2�Hi?B2` 7QQ/ +?QB+2bǴ (q�`i2HH� 2i �HX- kyRR)X

AM +QMi`�bi- B7 i?2 H�#2Hb �`2 7QmM/ iQ #2 /B{+mHi iQ mM/2`bi�M/- MQ K�ii2` r?�i i?2 H2p2H Q7 FMQrH2/;2
Bb- i?2v �`2 H2bb HBF2Hv iQ #2 mb2/ iQ K�F2 �M 2p�Hm�iBQMX h?Bb Bb i?2 ;`QmT i?�i KB;?i #2M2}i KQ`2 7`QK
i?2 `B;?i FBM/ Q7 6PS H�#2H, L6Sb �`2 Q#D2+iBp2Hv iQQ +QKTH2t- �M/ i?Bb Bb r?v i?2`2 ?�b iQ #2 i?2
`B;?i FBM/ Q7 bBKTHB}+�iBQMX 1p2M B7 i?2v /Q MQi TQbb2bb i?2 `B;?i FBM/ Q7 FMQrH2/;2 iQ �+iBp2Hv HQQF �i
H�#2Hb- i?2v KB;?i mb2 � iQQH �b bBKTH2 �b � 6PS H�#2H iQ BM~m2M+2 i?2B` #2?�pBQm`X

L2p2`i?2H2bb- r?2M i?2 +QMbi`�BMib BM i2`Kb Q7 +Qbi Q` 7QQ/ �++2bbB#BHBiv �`2 bi`QM;- MQi 2p2M 6PS
H�#2Hb +�M BM~m2M+2 i?2 +mbiQK2`bX

dj:H�Mx- EX- JX "�bBH- 1X J�B#�+?- CX :QH/#2`;- �M/ .X aMv/2`X RNN3X q?v �K2`B+�Mb 2�i r?�i i?2v /Q, h�bi2-
Mmi`BiBQM- +Qbi- +QMp2MB2M+2- �M/ r2B;?i +QMi`QH +QM+2`Mb �b BM~m2M+2b QM 7QQ/ +QMbmKTiBQMX CQm`M�H Q7 i?2 �K2`B+�M
.B2i2iB+ �bbQ+B�iBQM N3,RRR3@RRkeX

d9�BFK�M- aX L- EX 1X JBM- �M/ .X :`�?�KX kyyeX 6QQ/ �iiBim/2b- 2�iBM; #2?�pBQ`- �M/ i?2 BM7Q`K�iBQM mM/2`HvBM;
7QQ/ �iiBim/2bX �TT2iBi2 9d,RRR@RR9X
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kX8Xe qBHHBM;M2bb iQ S�v

q?2M K2�bm`BM; i?2 BKT�+i Q7 6PS G�#2Hb QM +QMbmK2` Tm`+?�b2 /2+BbBQMb- T`B+2 Bb � p�`B�#H2 i?�i
Kmbi #2 i�F2M BMiQ +QMbB/2`�iBQMX �`2 +mbiQK2`b rBHHBM; iQ T�v KQ`2 7Q` � 7QQ/ i?�i Bb +QKT�`�iBp2Hv
?2�Hi?B2`\ A7 bQ- r?�i Bb i?2 BKT�+i Q7 6PS G�#2Hb QM i?Bb BM+`2�b2 BM i?2 rBHHBM;M2bb iQ T�v iQ `2+2Bp2 �
#2M2}i BM i?�i /B`2+iBQM\ Ǵh?2 BKT�+i Q7 BMi2`T`2iBp2 �M/ `2/m+iBp2 7`QMi@Q7@T�+F H�#2Hb QM 7QQ/ +?QB+2
�M/ rBHHBM;M2bb iQ T�vǴ Bb � bim/v #v w2MQ#B� h�H�iB � �H T`2+Bb2Hv �#Qmi i?Bb iQTB+d8X

h?2 `2bmHi Q7 i?Bb bim/v �`2 [mBi2 +H2�`, Bi �HH #QBHb /QrM iQ i?2 ivT2 Q7 H�#2H mb2/ QM i?2 T`Q/m+iX
6B`bi Q7 �HH- i?2 K2`2 T`2b2M+2 Q7 �Mv 6PS H�#2H BM+`2�b2b i?2 rBHHBM;M2bb iQ T�v +QKT�`2/ iQ MQi ?�pBM;
� H�#2HX h?�i Bb- +mbiQK2`b �`2 KQ`2 #B�b2/ iQr�`/b � T`Q/m+i i?�i Bb T2`+2Bp2/ �b 2p�Hm�i2/ BM i2`Kb
Q7 Mmi`BiBQM�H p�Hm2b- �;�BMbi � T`Q/m+i i?�i ?�b MQiX

JQ`2Qp2`- `2b2�`+? BM/B+�i2b i?�i AMi2`T`2iBp2- .B`2+iBp2 6PS H�#2Hb �`2 KQ`2 BM~m2MiB�H QM +mbiQK2`
Tm`+?�b2 #2?�pBQm`b i?�M `2/m+iBp2 QM2b- i?mb K�FBM; � bi`QM;2` Tmb? iQr�`/b ?2�Hi?v 2�iBM; ?�#BibX
*mbiQK2`b i?mb r�Mi �M/ T`272` BM/B+�iBQMb i?�i �`2 KQ`2 mb2` 7`B2M/Hv- +QKT�`2/ iQ � bBKTH2 `2/m+iBQM
Q7 Mmi`BiBQM�H p�Hm2bX h?Bb +Q``2H�i2b rBi? � bi`QM;2` rBHHBM;M2bb iQ T�v, B7 i?2v +�M 2�bBHv B/2MiB7v i?2
Ǵ#2ii2`Ǵ T`Q/m+i- i?2v �`2 KQ`2 rBHHBM; iQ T�v � T`2KBmK 7Q` BiX

h?Bb +QM}`Kb i?2 TQi2MiB�H i?�i bBKTH2- 2�bBHv `2�/�#H2- /B`2+iBp2 6PS H�#2Hb ?�p2 iQ BKT`Qp2
/B2i�`v �M/ Mmi`BiBQM�H +?QB+2b- MQi QMHv #v K�FBM; ?2�Hi?B2` 7QQ/ +?QB+2b KQ`2 �TT2�HBM; BM i?2 2v2 Q7
i?2 +mbiQK2`- #mi �HbQ /Bb+Qm`�;BM; ?BK iQ Tm`+?�b2 H2bb ?2�Hi?v 7QQ/X u2i- �b i?2 ;Q�H Bb MQi QMHv iQ
/B`2+i +mbiQK2`b #mi iQ 2/m+�i2 i?2K �b r2HH- i?2b2 BM/B+�iQ`b Kmbi #2 +QKTH2K2Mi2/ #v � `2/m+iBp2
+QKTQM2MiX

hQ +QM+Hm/2- i?2 #2bi ivT2 Q7 H�#2H +QM}`Kb iQ #2 � /B`2+iBp2@`2/m+iBp2 ?v#`B/ rBi? KmHiBTH2 `2�/BM;
H2p2Hb, i?Bb Bb i?2 #2bi r�v iQ BM+`2�b2 rBHHBM;M2bb iQ T�v 7Q` ?2�Hi?B2` �Hi2`M�iBp2b BM +mbiQK2`bX

qBHH i?Bb #2 2tTHQBi2/ #v 7QQ/ K�Mm7�+im`2`b �M/ `2i�BH2`b iQ Q`+?2bi`�i2 �/@?Q+ 7QQ/ +QKTQbBiBQMb-
�M/ bm#b2[m2MiHv- �TT`QT`B�i2 H�#2HHBM;- iQ Tmb? +mbiQK2`b iQ T�v 7Q` UK�`;BM�HHvV ?2�Hi?B2` T`Q/m+ib\
h?Bb Bb � iQTB+ i?�i rBHH #2 #2ii2` mM/2`biQQ/ QMHv rBi? KQ`2 /�i�- QM+2 H�#2Hb rBHH #2 K�M/�iQ`v �M/
i?mb rB/2bT`2�/X AM i?2 K2�MiBK2- H2iǶb HQQF �i i?2 ?2�Hi? ;Q�H �M/ ?QT2 7Q` i?2 #2biX

d8.PA RyXRR3efbRkNee@yRd@yek3@k
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kXe 6PS G�#2Hb "2bi S`�+iB+2b

h?`Qm;?Qmi Qm` �M�HvbBb r2 ?�p2 i`B2/ iQ ;Bp2 i?2 `2�/2` �M Qp2`pB2r Q7 ?Qr 6PS H�#2Hb ?�p2 #2+QK2
i?2 r�v i?2v �`2X q2 ?�p2 ?B;?HB;?i2/ /Bz2`2Mi bivH2b �M/ �TT`Q�+?2b- #Qi? iQ �H;Q`Bi?Kb �M/ /2bB;Mb-
�M/ /2}M2/ i?2 TQi2MiB�H Bbbm2b �M/ TBi7�HHb Q7 � rB/2bT`2�/ H�#2HHBM; 2zQ`iX

u2i- Bi Bb Q7 T�`�KQmMi BKTQ`i�M+2 iQ bvMi?2bBx2 i?2 `2bmHib Q7 Qm` 2zQ`ib BM Q`/2` iQ /2`Bp2 bQK2
;mB/2HBM2b +QM+2`MBM; #2bi T`�+iB+2bX q2 rBHH #�b2 Qm` 2tTQbBiBQM QM 6`QMi@Q7@S�+F�;2 Lmi`BiBQM _�iBM;
avbi2Kb �M/ avK#QHb S`QKQiBM; >2�Hi?B2` *?QB+2b *QKKBii22 QM 1t�KBM�iBQM Q7 6`QMi@Q7@S�+F�;2
Lmi`BiBQM _�iBM; avbi2Kb �M/ avK#QHb US?�b2 AAV 6QQ/ �M/ Lmi`BiBQM "Q�`/ 1HH2M �X q�`i2HH�- �HB+2
>X GB+?i2Mbi2BM- �MM u�FiBM2- �M/ _QKv L�i?�M- 1/BiQ`b- � +QKT`2?2MbBp2 Qp2`pB2r +QM+2`MBM; 6PS
H�#2Hb Tm#HBb?2/ BM kyRkX

AM Q`/2`,

Ç 6PS G�#2Hb ?�p2 iQ +QKT2i2 7Q` i?2 BMi2`2bi Q7 i?2 +mbiQK2` QM i?2 T�+F- �;�BMbi �M �``�v
Q7 �/p2`iBb2K2Mi K2bb�;2b i?�i �`2 /2bB;M2/ iQ +�Tim`2 �ii2MiBQMX h?2v i?mb ?�p2 iQ 2KTHQv
7mHH@~2/;2/ K�`F2iBM; i2+?MB[m2b iQ #2 pBbB#H2 �M/ �TT2�HBM;X

Ç ai�M/�`/Bx�iBQM, Bi Bb 7mM/�K2Mi�H iQ bi�M/�`/Bx2 i?2 �TT2�`�M+2 Q7 H�#2Hb �M/ i?2 BM7Q`K�iBQM
i?�i Bb T`2b2Mi Q7 i?2K- iQ �HHQr 7Q` 2�bv T`Q/m+i +QKT�`BbQM �M/ iQ 2M+Qm`�;2 Bi- �HH rBi? i?2
}M�H ;Q�H Q7 T`QKQiBM; ?2�Hi?B2` 7QQ/ +?QB+2b �i i?2 TQBMi Q7 b�H2X

Ç aBKTH2` Bb #2ii2`, bBKTH2 �M/ 2�bv iQ mM/2`bi�M/ H�#2Hb ?�p2 #2ii2` `2bmHib BM 2M+Qm`�;BM; +QM@
bmK2`b iQ +?QQb2 ?2�Hi?B2` T`Q/m+ibX

Ç hBK2, r?2M K�FBM; Tm`+?�b2b- +mbiQK2`b ?�p2 HBiiH2 iBK2 iQ /2/B+�i2 iQ i?Q`Qm;? �M�HvbBb Q7
Mmi`BiBQM�H BM7Q`K�iBQM- �M/ ?�p2 iQ +QMbB/2` � ;`2�i �KQmMi Q7 7�+iQ`b �M/ biBKmHB r?2M K�FBM;
i?2B` /2+BbBQMbX h?Bb +QMi`B#mi2b iQ i?2 M22/ 7Q` bBKTHB+BivX

Ç GQ+�iBQM, � +QMbBbi2Mi HQ+�iBQM 7Q` �HH i?2 6PS H�#2Hb rQmH/ ?2HT +mbiQK2`b r?2M +QKT�`BM;
T`Q/m+ib- �b i?2v rQmH/ MQi ?�p2 iQ b2�`+? i?2 T�+F 7Q` i?2 BM7Q`K�iBQMX

h?Bb Bb- BM � ;Bbi- ?Qr � 6PS H�#2H bvbi2K b?QmH/ #2X G2iǶb /2Hp2 /22T2` BMiQ i?Qb2 7�+iQ`b
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kXeXR aivH2

q2 #2HB2p2 i?2 `2�/2` Bb MQr �r�`2 Q7 ?Qr K2bbv �M/ p�`B2/ i?2 bBim�iBQM Bb +QM+2`MBM; i?2 /Bz2`2Mi
bivH2b Q7 6PS G�#2HbX h?Bb TQb2b �M Bbbm2 iQ +QMbmK2`b i?�i ?�p2 iQ +QKT�`2 T`Q/m+ib H�#2HH2/ rBi?
/Bz2`2Mi FBM/b Q7 6PS bB;Mb, ?Qr +�M i?2v +QKT�`2 �M /B`2+iBp2 QM2 rBi? � `2/m+iBp2 QM2- bB/2 #v bB/2\
h?2vǶ`2 2Bi?2` 7Q`+2/ iQ mb2 i?2 L6S- �M/ ;QQ/ Hm+F rBi? i?�i- Q` i?2v ;Bp2 mT �HiQ;2i?2` �M/ TB+F i?2
QM2 i?2v HBF2 i?2 KQbi- i?mb MmHHB7vBM; �HH i?2 2zQ`ib K�/2 BM K�FBM; i?2 Mmi`BiBQM�H BM7Q`K�iBQM 2�bBHv
�p�BH�#H2 BM i?2 6PS H�#2HX

JQ`2Qp2`- +mbiQK2`b �i i?2 TQBMi Q7 b�H2 ǳ�H`2�/v 7�+2 iBK2 T`2bbm`2 �M/ bi`m;;H2 iQ mM/2`bi�M/
i?2 BM7Q`K�iBQM T`2b2Mi2/ QM i?2 L6SǴde- r?v b?QmH/ r2 K�F2 i?2K 7�+2 2p2M KQ`2 #v K�FBM; i?2K
+QKT�`2 �TTH2b rBi? Q`�M;2b\

J�Mm7�+im`2`b �M/ ;Qp2`MK2Mib �HBF2 FMQr i?Bb- 2p2M ;QBM; �b 7�` �b +�HHBM; 7Q` QM2 BMi2`M�iBQM�HHv
�;`22/@mTQM 7Q`K�i ddX "mi r?�i /Q2b `2b2�`+? b?Qr iQ #2 i?2 #2bi 7Q`K�i\

h?2`2 Bb MQ �;`22K2Mi QM i?�i- 2Bi?2`- #mi i?2`2 �`2 bQK2 ;2M2`�H ;mB/2HBM2b +QM+2`MBM; i?2 2H2K2Mib
i?�i H�#2Hb b?QmH/ BM+Hm/2X 6B`bi Q7 �HH- r2 ?�p2 iQ F22T BM KBM/ i?�i i?2 ;Q�H Q7 6PS H�#2Hb Bb iQ #`BM;
+mbiQK2`b +HQb2` iQ � ?2�Hi?B2` /B2i, r2 /QMǶi M2+2bb�`BHv r�Mi i?2K iQ #2 KQ`2 BM7Q`K2/- r2 Dmbi r�Mi
i?2K iQ 2�i #2ii2`X

aim/B2b ?�p2 i?mb b?QrM i?�i iQ K22i � F2v ;Q�H Q7 6PS H�#2Hb iQ ?2HT +QMbmK2`b B/2MiB7v ?2�Hi?B2`
QTiBQMb 7`QK T`Q/m+i b2ib- `2/m+iBp2 bmKK�`v BM/B+�iQ` H�#2Hb �`2 KQbi ?2HT7mHX h?2b2 H�#2Hb �`2 mb27mH
MQi QMHv #2+�mb2 i?2v `2/m+2 2p�Hm�iBQM iBK2 r?2M b?QTTBM; �i bmT2`K�`F2ib- #mi �HbQ #2+�mb2 i?2v
�`2 #2M2}+B�H 7Q` +mbiQK2`b i?�i H�+F i?2 FMQrH2/;2 iQ `2�/ KQ`2 /2i�BH2/ Mmi`BiBQM BM7Q`K�iBQM- r?Q
K�v #2 KQ`2 �i `BbF 7Q` ?2�Hi? Bbbm2b `2H�i2/ iQ �M mM?2�Hi?v /B2iX d3

hQ 2tT�M/ QM i?�i- bim/B2b QM +QMbmK2` T`272`2M+2 ?�p2 b?QrM i?�i r?BH2 i?2v �TT`2+B�i2 � [mB+F
/B`2+iBQM �#Qmi i?2 7QQ/ i?2vǶ`2 2p�Hm�iBM;- +mbiQK2`b biBHH r�Mi iQ ?�p2 �++2bb iQ Mmi`BiBQM�H /�i�-

de"HQ+F- GX :X-� S2`�++?BQ- GX �X UkyyeVX h?2 +�H+BmK [m�M/�`v, >Qr +QMbmK2`b mb2 Mmi`BiBQM H�#2HbX CQm`M�H Q7
Sm#HB+ SQHB+v � J�`F2iBM;- k8UkV- R33ĜRNeX

dd�bF2r- EX UkyR3VX hQ #2 Q` MQi iQ #2\ "�iiH2 HBM2b /�rM Qp2` Mmi`BiBQM�H H�#2HHBM; BM 1m`QT2X 6QQ/ L�pB;�iQ`X
_2i`B2p2/ C�Mm�`v R8- kyRN- BM+Hm/2/ 7Q`K�ib 7`QK ?iiTb,ffrrrX7QQ/M�pB;�iQ`X+QKf�`iB+H2fkyR3fRkfy9fhQ@#2@Q`@MQi@
iQ@#2@"�iiH2@HBM2b@/�rM@Qp2`@Mmi`BiBQM�H@H�#2HHBM;@BM@1m`QT2X

d3.m+`Qi- SX- JûD2�M- *X- CmHB�- *X- E2bb2@:mvQi- 1X- hQmpB2`- JX- 62x2m- GX- � SûM2�m- aX UkyR8VX 1z2+iBp2M2bb
Q7 7`QMi@Q7@T�+F Mmi`BiBQM H�#2Hb BM 6`2M+? �/mHib, _2bmHib 7`QK i?2 Lmi`BL2i@a�Mi2 +Q?Q`i bim/vX SGQa PM2- RyURyV-
2yR9y3N3X

ey



2p2M B7 BM � `2/m+2/ �M/ KQ`2 +QKT�+i 7Q`KX h?mb- iQ T`QpB/2 i?2K MQi QMHv rBi? i?Bb /�i�- #mi �HbQ
rBi? � bBKTH2 r�v iQ /2i2`KBM2 i?2 ?2�Hi?BM2bb Q7 i?2 BM/B+�iQ`b- H�#2Hb i?�i +QK#BM2 /2i�BH2/ Mmi`BiBQM
BM7Q`K�iBQM rBi? �M BMi2`T`2i�iBp2 �bT2+i b?QmH/ #2 +QMbB/2`2/ dNX

kXeXk �/p2`iBbBM; aT�+2 *QKT2iBiBQM

6PS H�#2Hb TH�+2/ QM T`Q/m+ib ?�p2 iQ +QKT2i2 7Q` +mbiQK2`bǶ �ii2MiBQMX h?BMF �#Qmi ;QBM; iQ �
bmT2`K�`F2i Q` �Mv Qi?2` TQBMi Q7 b�H2- �M/ �#Qmi �HH i?2 2H2K2Mib i?�i +QK2 BMiQ i?2 TB+im`2 r?2M
2p�Hm�iBM; � T`Q/m+i, iQ +Bi2 Dmbi � 72r- T`B+2b- TQbBiBQM Q7 i?2 T�+F�;2 QM i?2 b?2H7- +QHQ`b- HQ;Qb-
#`�M/b- Mmi`BiBQM�H +H�BKbXXX

Lmi`BiBQM�H +H�BKb �`2 p2`v +QKKQM QM 7QQ/ T�+F�;2b- �M/ ?�p2 iQ �/?2`2 iQ bT2+B}+ `2;mH�iQ`v
bi�M/�`/b ?�p2 iQ #2 i`mi?7mH �M/ +QM7Q`K iQ `2;mH�iBQMbX u2i- i?2 r�v i?2v �`2 7Q`KmH�i2/ �M/
/BbTH�v2/ +QmH/ p2`v TQbbB#Hv BM~m2M+2 +mbiQK2`bǶ Tm`+?�b2 +?QB+2b, i?2v +QmH/ i2M/ iQ Qp2`@;2M2`�HBx2
�M/ #�b2 i?2B` /2+BbBQMb QMHv QM i?2 +H�BKb- 7Q` 2t�KTH2X

h?Bb Bb QM2 Q7 i?2 K�Mv `2�bQMb r?v 6PS Mmi`BiBQM H�#2Hb ?�p2 iQ bi�M/ Qmi �M/ bB;MB}+�MiHv BKT�+i
+mbiQK2` +?QB+2bX "v i�FBM; bQK2 +m2b 7`QK oBbm�H .2bB;M- 7Q` bQK2i?BM; iQ #2 MQiB+2/ Bi ?�b iQ #2
+QMi`�biBM; �;�BMbi Bib #�+F;`QmM/- #v +?�M;BM;- 7Q` 2t�KTH2- bBx2- +QHQ` Q` b?�T2X

Ai Bb +H2�` i?�i K�Mv i?BM;b �`2 K�/2 +QMi`�biBM; QM � T�+F�;2- iQ K�F2 i?2 T`Q/m+i bi�M/ Qmi
�KQM; +QKT2iBM; QM2b- #mi i?2b2 �ii2MiBQM@bi2�HBM; 7�+iQ`b Kmbi #2 i�F2M BMiQ +QMbB/2`�iBQM r?2M
+`2�iBM; i?2 H�#2HX AM 7�+i- ǳi?2 b�HB2M+2 Q7 �Mv QM2 �/p2`iBb2K2Mi +QKTQM2Mi Bb HBF2Hv /2i2`KBM2/ #v
MQi QMHv Bib QrM �ii`B#mi2b- #mi �HbQ Bib +QMi`�bi rBi? i?2 Qi?2` +QKTQM2Mib �`QmM/ BiǴ (q�`i2HH� 2i �HX-
kyRR)X aQ- Bi Bb 7mM/�K2Mi�H 7Q` i?2 6PS G�#2H iQ #2 QM2 Q7 i?2 K�BM 2H2K2Mib QM i?2 T`Q/m+iX

u2i- r2 Kmbi i?`2�/ HB;?iHv, Ai Bb TQbbB#H2 i?�i ǳ�b i?2 �KQmMi Q7 T�+F�;2 BM7Q`K�iBQM BM+`2�b2b-
bQK2 +QMbmK2`b rBHH #2 Qp2`r?2HK2/ �M/ mM�#H2 UQ` mMrBHHBM;V iQ T`Q+2bb Bi �HHǴ- `2p2`iBM; iQ mbBM;
QMHv bBKTH2` 2H2K2Mib bm+? �b #`�M/BM; Q` Mmi`BiBQM�H +H�BKb iQ Dm/;2 �M/ +QKT�`2X 3yX

dNh2KTH2- LX CX- � 6`�b2`- CX UkyR9VX 6QQ/ H�#2Hb, � +`BiB+�H �bb2bbK2MiX Lmi`BiBQM- jyUjV- k8dĜkeyX
3yqQQHp2`iQM- �X- �M/ *X .BKBi`BX kyRyX :`22M K�`F2iBM;, �`2 2MpB`QMK2Mi�H �M/ bQ+B�H Q#D2+iBp2b +QKT�iB#H2 rBi?

T`Q}i K�tBKBx�iBQM\ _2M2r�#H2 �;`B+mHim`2 �M/ 6QQ/ avbi2Kb k8,Ny@N3X
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kXeXj GQ+�iBQM

�b r2 ?�p2 K2MiBQM2/ #27Q`2- +mbiQK2`b M22/ iQ ?�p2 � 7�bi �M/ 2�bBHv mM/2`bi�M/�#H2 r�v Q7 2p�Hm�iBM;
Mmi`BiBQM�H BM7Q`K�iBQM r?2M b?QTTBM;X Ai Bb MQi QMHv � K�ii2` Q7 bBKTHB7vBM; i?2 H�#2H, i?2 7�+i i?�i
+mbiQK2`b T`Q+2bb T`Q/m+ib BM � +m`bQ`v K�MM2` �M/ b+�M b?2Hp2b Kmbi �HbQ #2 i�F2M BMiQ +QMbB/2`�iBQMX
*mbiQK2`b mbm�HHv /QMǶi r�Mi iQ i�F2 i?2 iBK2 iQ im`M � T�+F�;2 �`QmM/- MQi 2p2M K2MiBQMBM; `2�/BM;
i?2 L6S i�#H2- bQ i?2 2p�Hm�iBQM Q7 i?2 6PS H�#2H Kmbi #2 [mB+F �M/ 2�bv �b r2HHX

h?mb- i?Bb #`BM;b mb iQ i?2 K�ii2` Q7 r?2`2 2t�+iHv i?2 H�#2H Bb HQ+�i2/ BM i?2 7`QMi Q7 i?2 T�+FX AM
7�+i- bim/B2b ?�p2 b?QrM i?�i ?mK�Mb 2bi�#HBb? b�HB2M+v T�i?b- �M/ #�b2 i?2B` #2?�pBQm`b QM- 2bb2MiB�HHv-
FMQrBM; r?2`2 iQ HQQFX Cmbi �b i?2v FMQr r?2`2 iQ }M/ T`B+2 H�#2Hb r?2M HQQFBM; �i � b?2H7- Bi rQmH/
#2 BKTQ`i�Mi iQ 2bi�#HBb? � T�i? 7Q` 6PS H�#2Hb �b r2HHX q2`2 6PS H�#2Hb Tmi BM i?2 b�K2 TH�+2 QM
i?2 T�+F- +mbiQK2`b rQmH/ #2 �#H2 iQ B/2MiB7v i?2K BKK2/B�i2Hv- �b i?2v rQmH/ FMQr 2t�+iHv r?2`2 iQ
HQQF 7Q` i?2 Mmi`BiBQM BM7Q`K�iBQM i?2v M22/X

h?mb- #v ?�pBM; � +QMbi�Mi HQ+�iBQM 7Q` 6PS H�#2Hb- i?2v rQmH/ #2 KQ`2 2�bBHv i�F2M BMiQ +QMbB/2`�@
iBQM r?2M 2p�Hm�iBM; � T`Q/m+iX h?2 T`QQ7 7Q` i?Bb bi�i2K2Mi +QK2b 7`QK ǳq?�i /2i2`KBM2b +QMbmK2`
�ii2MiBQM iQ Mmi`BiBQM H�#2Hb\ 6QQ/ Zm�HBiv �M/ S`272`2M+2Ǵ3R- � +QKT�`�iBp2 bim/v QM +QMbmK2` �i@
i2MiBQM iQr�`/b 6PS G�#2HbX

AM i?2 bim/v- T�`iB+BT�Mib r2`2 b?QrM RN9 T�+F�;2b rBi? p�`vBM; ivT2b Q7 6PS G�#2Hb /BbTH�v2/ BM
p�`BQmb HQ+�iBQMbX h?2v r2`2 iBK2/ r?2M �bF2/ iQ TQBMi Qmi r?2i?2` i?2`2 r�b � H�#2H QM i?2 T�+F-
i?mb bBKmH�iBM; � 7�bi@T�+2/ b?QTTBM; #2?�pBQm` BM r?B+? +mbiQK2`b ?�p2 iQ 2�bBHv HQ+�i2 i?2 6PS bB;M
�M/ 2p�Hm�i2 i?2 T`Q/m+i #�b2/ QM BiX

Aib }M/BM;b +QM}`K2/ i?�i ǳH�#2H +?�`�+i2`BbiB+b U2X;X- /BbTH�v bBx2- TQbBiBQM Q7 i?2 H�#2H QM 6PS-
+QHQm` b+?2K2Vc �M/ 7�KBHB�`Biv rBi? i?2 ivT2 Q7 i?2 HQ;Q �M/ i?2 HQ+�iBQM Bi �TT2�`b BM �`2 F2v /2i2`@
KBM�Mib Q7 �ii2MiBQM iQ H�#2HbǴX h?Bb 7�KBHB�`Biv 2z2+i ?�b iQ #2 i�F2M BMiQ +QMbB/2`�iBQM r?2M /2+B/BM;
TH�+2K2Mi �M/ bivHBM; Q7 H�#2HbX AM T�`iB+mH�`- `2�+iBQM iBK2b r2`2 7�bi2` r?2M H�#2Hb r2`2 TH�+2/ BM i?2
iQT `B;?i +Q`M2`X

JQ`2Qp2`- i?2 +QKT�`�iBp2 2zQ`i K�/2 #v i?2 �mi?Q`b �HbQ T`QpB/2b bQK2 BM/B+�iQ`b QM i?2 +QK@
TH2tBiv Q7 i?2 H�#2H, �b r2 ?�p2 K2MiBQM2/- QM2 Q7 i?2 K�BM T`Q#H2Kb rBi? L6S i�#H2b Bb i?�i i?2vǶ`2 �b
BMbB;?i7mH �M/ +QKTH2i2 �b i?2v �`2 +QKTH2t- MQi QMHv iQ `2�/ #mi �HbQ iQ mM/2`bi�M/X h?2 bm#D2+ib i?�i

3R"B�HFQp�- aX- �M/ >X p�M h`BDTX kyRyX q?�i /2i2`KBM2b +QMbmK2` �ii2MiBQM iQ Mmi`BiBQM H�#2Hb\ 6QQ/ Zm�HBiv �M/
S`272`2M+2 kR,Ry9k@Ry8RX

ek



iQQF T�`i BM i?2 i2bi r2`2 �#H2 iQ B/2MiB7v U�M/ i?mb �+im�HHv mb2V bBKTH2` H�#2Hb- Qp2` KQ`2 +QKTH2t-
b?QrBM; � #B; �/p�Mi�;2 iQ i?2 7Q`K2`X S?vbB+�H 72�im`2b Q7 � H�#2H �`2 i?mb 7mM/�K2Mi�H 7�+iQ`b BM
/2i2`KBMBM; i?2 H2p2H Q7 �ii2MiBQM � +mbiQK2` T�vb iQ BiX

AM +QM+HmbBQM- i?2 F2v Qmi+QK2 Q7 i?Bb i2bi Bb i?�i Bi Bb Q7 T�`�KQmMi BKTQ`i�M+2 iQ ?�p2 i?2 H�#2Hb
T`BMi2/ QM � +QMbBbi2Mi HQ+�iBQM QM i?2 7`QMi Q7 i?2 #Qt, KQ`2Qp2`- i?2 bBKTH2` i?2 H�#2H- i?2 #2ii2`X

kXeX9 AMi2;`�iBQM rBi? i?2 L6S

6PS G�#2Hb �`2 � bvMi?2bBb- � bBKTHB}+�iBQM Q7 i?2 L6S H�#2HX h?2v �`2 MQi bmTTQb2/ iQ `2TH�+2 Bi- #mi
iQ #2 BMi2;`�i2/ rBi? Bi bQ i?�i i?2`2 Bb � Kmim�H `2BM7Q`+2K2MiX

AM � r�v- i?2v +�M #2 ?2HT7mH #Qi? iQ T2QTH2 i?�i /QMǶi +�`2 �#Qmi L6Sb �M/ Mmi`BiBQM�H /�i�- Q`
bBKTHv /QMǶi FMQr ?Qr iQ `2�/ i?2K- �M/ �HbQ iQ T2QTH2 i?�i ?�p2 i?2 M2+2bb�`v FMQrH2/;2 #mi /QMǶi
?�p2 i?2 iBK2 iQ +�`27mHHv 2p�Hm�i2 2p2`v bBM;H2 /2i�BHX

JQ`2Qp2`- +mbiQK2`b i?�i rBb? iQ #2ii2` mM/2`bi�M/ �M/ bim/v r?v � bT2+B}+ Mmi`BiBQM�H �bT2+i Q7
i?2 7QQ/ i?2vǶ`2 HQQFBM; �i Bb `�i2/ i?2 r�v Bi Bb- +QmH/ #2 BM+2MiBpBx2/ iQ `272` iQ i?2 L6SX

kXd S`Q/m+i _27Q`KmH�iBQM

lT iQ i?Bb TQBMi- i?2 TQBMi Q7 pB2r i?�i r2 ?�p2 2K#`�+2/ r?2M /Bb+mbbBM; 6`QMi Q7 S�+F H�#2Hb ?�b
#22M i?�i Q7 i?2 +mbiQK2`X q2- mMiBH MQr- ?�p2 2p�Hm�i2/ i?2 2z2+iBp2M2bb Q7 H�#2HHBM; bivH2b BM ?2HTBM;
Tm`+?�b2 /2+BbBQMb �M/ /B2i�`v +?QB+2b- iQ ?�p2 b?QTT2`b #mv ?2�Hi?B2` T`Q/m+ib- �M/ /Bb+�`/ H2bb ?2�Hi?v
�Hi2`M�iBp2bX

�b r2 FMQr- i?2`2 Bb �MQi?2` bB/2 Q7 i?2 +QBM- i?�i Q7 T`Q/m+i `27Q`KmH�iBQMX

aT2+B}+�HHv- `27Q`KmH�iBQM Q7 7QQ/ T`Q/m+ib rBi? i?2 �BK Q7 BKT`QpBM; i?2B` Mmi`BiBQM�H [m�HBiv Bb �M
2ti`2K2Hv +Qbi@2z2+iBp2 TQHB+v3k iQ BKT`Qp2 ;2M2`�H TQTmH�iBQM ?2�Hi?X _2;mH�iQ`v #Q/B2b /QMǶi ?�p2
iQ bT2M/ KQM2v 2/m+�iBM; +mbiQK2`b Q` QM- b�v- Q#2bBiv T`2p2MiBQM �M/ i`2�iK2Mi- r?2M i?2v +�M
bBKTHv ?�p2 K�Mm7�+im`2`b b2HH ?2�Hi?B2` 7QQ/X JQ`2Qp2`- #v BM+`2�bBM; i?2 MmK#2` Q7 �p�BH�#H2 ?2�Hi?v
T`Q/m+ib BM i?2 K�`F2iTH�+2- Bi +�M 2M+Qm`�;2 +mbiQK2`b iQ KQp2 �r�v 7`QK mM?2�Hi?v T`Q/m+ib 3jX

3k.Q##b- _X- a�r2`b- *X- h?QKTbQM- 6X- J�MvBF�- CX- qQ2ix2H- CX- *?BH/- SX- 2i �HX UkyR9VX Pp2`+QKBM; Q#2bBiv, �M
BMBiB�H 2+QMQKB+ �M�HvbBbX GQM/QM, J+EBMb2v :HQ#�H AMbiBimi2

3jG2?K�MM- lX- *?�`H2b- oX_X- oH�bbQTQmHQb- �X- J�bb2i- :X- � aTB2H/2MM2`- CX UkyRdVX Lmi`B2Mi T`Q}HBM; 7Q` T`Q/m+i

ej



�M mbm�HHv Qp2`HQQF2/ 7�+iQ` +QM+2`MBM; T`Q/m+i `27Q`KmH�iBQM Bb i?�i Bi +�M BM~m2M+2 Mmi`B2Mi BMi�F2
2p2M B7 +mbiQK2`b /Q MQi +?�M;2 i?2B` Tm`+?�b2 /2+BbBQMb, i?2v +�M +QMiBMm2 2�iBM; 2bb2MiB�HHv i?2 b�K2
T`Q/m+i- rBi? i?2 b�K2 T�+F�;BM; �M/ i?2 b�K2 #`�M/- #mi rBi? � /Bz2`2Mi- ?2�Hi?B2` 7Q`KmH� 39X

.Bz2`2Mi BMBiB�iBp2b ?�p2 #22M Tmi BMiQ KQiBQM rQ`H/rB/2- #Qi? +QM+2`MBM; 2/m+�iBQM Q7 +QMbmK2`b
�M/ K�M/�iQ`v `27Q`KmH�iBQM T`Q/m+ib- /B`2+i Q` BM/B`2+i- bm+? �b i?2 Ai�HB�M am;�` h�tX oQHmMi�`v
T`Q;`�Kb �`2 i?2 KQbi +QKKQM �M/ KQ`2 �TT`2+B�i2/ #v i?2 BM/mbi`v- #mi ?�p2 #22M T`Qp2M iQ #2
MQi 2z2+iBp2 2MQm;? �i i?2 b+�H2 `2[mB`2/ iQ K2�MBM;7mHHv BKT�+i i?2 Mmi`BiBQM�H [m�HBiv Q7 T`Q/m+ib38X
:Qp2`MK2Mib �M/ `2;mH�iQ`v #Q/B2b r2`2 i?mb 7Q`+2/ iQ }M/ �M BM/B`2+i r�v iQ 7Q`+2 K�Mm7�+im`2`b iQ
+?�M;2 i?2B` T`Q/m+ibX

6PS H�#2Hb /Q ?�p2 �M BKT�+i QM +mbiQK2`bǶ Tm`+?�b2 /2+BbBQMb, r?2M 7�+2/ rBi? irQ QTiBQMb- QM2
?2�Hi?B2` �M/ QM2 H2bb ?2�Hi?v- i?2v rBHH- BM � p2`v bBKTHBbiB+ b+2M�`BQ i?�i B;MQ`2b 7�+iQ`b bm+? �b T`B+2-
#`�M/ `2Tmi�iBQM �M/ T2`bQM�H i�bi2- ;Q 7Q` i?2 7Q`K2`X � K�Mm7�+im`2`b rBHH M2p2` r�Mi iQ }M/ Bib2H7
BM � TQbBiBQM BM r?B+? �MQi?2` T`Q/m+i Bb T`272``2/ iQ Bib QrM- �M/ B7 i?2 ?2�Hi?BM2bb K2�bm`2 +QK2b
7`QK � b+B2MiB}+�HHv �++m`�i2- BM/2T2M/2Mi Mmi`BiBQM�H H�#2H- Bib QMHv r�v iQ #2+QK2 +QKT2iBiBp2 �;�BM
Bb iQ +?�M;2 i?2 T`Q/m+i iQ K�F2 Bi ?2�Hi?B2`X h?Bb rBHH H2�/ iQ � #2ii2` b+Q`2 �M/ � #2ii2` 6PS H�#2H-
�M/ i?mb iQ #2BM; #�+F BM i?2 ;�K2X

h?2 /Bz2`2M+2 BM 6PS H�#2Hb i`�MbH�i2b iQ � /Bz2`2M+2 BM i?2 2z2+iBp2M2bb rBi? r?B+? i?2v 2M+Qm`�;2
+mbiQK2`b iQ +?QQb2 i?2 ?2�Hi?B2` QTiBQMc Bi +�M BM72``2/ i?�i i?2 #2bi �i �z2+iBM; +mbiQK2`bǶ #2?�pBQm`b
�`2 �HbQ i?2 QM2 i?�i BM+2MiBpBx2 T`Q/m+i `27Q`KmH�iBQM i?2 KQbiX 3e

>2�Hi? HQ;Qb- 7Q` 2t�KTH2- �`2 2ti`2K2Hv 2z2+iBp2 �i ?B;?HB;?iBM; i?2 KQbi ?2�Hi?v T`Q/m+ib rBi?BM
� +�i2;Q`v- rBi? 2pB/2Mi +QMb2[m2M+2b BM i2`Kb Q7 Tm`+?�bBM; #2?�pBQm`b- #mi i?2v �HbQ ?�p2 i?2B`
/QrMbB/2bX AM T�`iB+mH�`- i?2v K�v 2M+Qm`�;2 `27Q`KmH�iBQM QMHv Q7 T`Q/m+ib i?�i i?2 BM/mbi`v �+iBp2Hv
/2+B/2b iQ /Bz2`2MiB�i2 �b H2bb ?2�Hi?v- BMbi2�/ Q7 Tmb?BM; 7Q` � rB/2` `27Q`KmH�iBQM 2zQ`i +QM+2`MBM;
Qi?2` T`Q/m+ibX AM i?Bb `2;�`/- H�#2Hb i?�i MQi QMHv B/2MiB7v TQbBiBp2 7�+iQ`b- #mi i?�i /2}M2 H2bb ?2�Hi?v
T`Q/m+ib- b?QmH/ #2 2KTHQv2/X

`27Q`KmH�iBQM, Tm#HB+ ?2�Hi? BKT�+i �M/ #2M2}ib 7Q` i?2 +QMbmK2`X S`Q+22/BM;b Q7 i?2 Lmi`BiBQM aQ+B2iv- de- k88@ke9X
39p�M _��BD- CX- >2M/`BFb2M- JX- o2`?�;2M- >X Ukyy3VX SQi2MiB�H 7Q` BKT`Qp2K2Mi Q7 TQTmH�iBQM /B2i i?`Qm;? `27Q`Km@

H�iBQM Q7 +QKKQMHv 2�i2M 7QQ/bX Sm#HB+ >2�Hi? Lmi`BiBQM- Rk- jk8@ jjyX
38>2MM2v- CX1X- h�vHQ`- *XGX- "QQM- *X.X UkyRyVX ai`�i2;B2b iQ `2/m+2 bQ/BmK BMi�F2 BM i?2 lMBi2/ ai�i2bX q�b?BM;iQM-

.*, AMbiBimi2 Q7 J2/B+BM2X
3e>�rF2b- *X- aKBi?- hX:X- C2r2HH- CX- q�`/H2- CX- >�KKQM/- _X�X- 6`B2H- aX- 2i �HX UkyR8VX aK�`i TQHB+B2b 7Q` Q#2bBiv

T`2p2MiBQMX h?2 G�M+2i- j38- k9Ry@k9kRX

e9



_27Q`KmH�iBQM- M2p2`i?2H2bb- Bb QMHv � bi2T, +mbiQK2`b ?�p2 iQ �+im�HHv HBF2- �M/ #mv- `27Q`KmH�i2/
T`Q/m+ibX *QMbmK2`b +�MMQi #2 2tT2+i2/ iQ �++2Ti ?2�Hi?7mH T`Q/m+i �Hi2`M�iBp2b B7 i?2v /Q MQi K22i
i?2B` b2MbQ`v �M/ ?2/QMB+ 2tT2+i�iBQMb 3dX Ai Bb +H2�` i?�i +?�M;BM; i?2 [m�MiBiB2b Q7 bm;�`- b�Hi �M/
7�i- i?2 2H2K2Mib i?�i �`2 KQbi iQm+?2/- �Hi2`b ~�pQm`b bB;MB}+�MiHvX _27Q`KmH�iBQMb i?mb ?�p2 iQ i�F2
i?�i BMiQ �++QmMi- bQ i?�i �HH i?2 2zQ`ib K�/2 iQ +`2�i2 ?2�Hi?B2` T`Q/m+ib �+im�HHv i`�MbH�i2 BM T2QTH2
BKT`QpBM; i?2B` /B2ibX

*QMbmK2` �++2Ti�M+2 Bb p2`v /2T2M/2Mi QM i�bi2- �b Bi rQmH/ #2 2tT2+i2/- #mi Bb �HbQ bi`QM;Hv `2H�i2/
iQ Qi?2` 2H2K2MibX 6Q` 2t�KTH2- i?2 #`�M/ Q7 i?2 T`Q/m+i Bb QM2 Q7 i?2 bi`QM;2bi 7�+iQ`b BM BM~m2M+BM;
+QMbmK2` T2`+2TiBQM Q7 7QQ/X 33X � #`�M/- BM i?2 2v2 Q7 i?2 +mbiQK2`- K2�Mb K�Mv i?BM;b, [m�HBiv �M/
b�72iv 72�im`2b �`2 mbm�HHv �bbQ+B�i2/ rBi? Bi- MQi QMHv �i i?2 iBK2 Q7 Tm`+?�b2- #mi �HbQ r?2M +QMbmKBM;
7QQ/X 3NX Ai i?mb bQK2iBK2 +�M ?�p2 � #B;;2` BKT�+i i?�M Mmi`BiBQM�H [m�HBiB2b- �M/ b+Q`2bX hrQ �`2
i?2 K�BM BKT�+ib i?�i � bi`QM; #`�M/ +�M ?�p2 QM i?2 mb2 Q7 6PS G�#2Hb �M/ bm#b2[m2MiHv QM BM+BiBM;
T`Q/m+i `27Q`KmH�iBQMX

*mbiQK2`b +�M �bbB;M KQ`2 BKTQ`i�M+2 iQ i?2 i`mbi �M/ HQv�Hiv i?2v ?�p2 iQr�`/b � T`Q/m+i Q7 �
bT2+B}+ #`�M/ i?�M iQ ?2�Hi? bm;;2biBQMbX A7 � Lmi`BiBQM�H H�#2H ;Bp2b i?2K � r�`MBM; Q7 bQK2 FBM/-
�/pBbBM; �;�BMbi i?2 mM?2�Hi?v 72�im`2b Q7 i?2 T`Q/m+i- i?2v bBKTHv B;MQ`2 Bi �M/ F22T #mvBM; i?2 7QQ/X
Ny

PM i?2 Qi?2` ?�M/- r?2M � T`Q/m+i Q7 � #`�M/ i?�i Bb i`mbi2/ �M/ FMQrM �b b�72 Bb `27Q`KmH�i2/-
+mbiQK2`b +�M K�BMi�BM Q` 2p2M BM+`2�b2 i?2B` Tm`+?�b2 BMi2MiBQMb- bQK2i?BM; i?�i rQmH/ MQi ?�TT2M
iQ H2bb FMQrM �M/ H2bb bi`QM; #`�M/bX NR

aim/B2b QM i?2 iQTB+ ?�p2 +QM}`K2/ i?2 TQi2MiB�H Q7 6PS H�#2Hb �M/ i?2 `2H�i2/ Mmi`BiBQM�H r�`MBM;b
iQ `2/m+2 +QMbmKTiBQM Q7 T`Q/m+ib i?�i +QMi�BM Mmi`B2Mib �bbQ+B�i2/ rBi? MQM@+QKKmMB+�#H2 /Bb2�b2b-
Q` 2p2M bm;�` br22i2M2/ #2p2`�;2bX JQ`2Qp2`- `2bmHib BM/B+�i2 i?�i `27Q`KmH�iBQM Bb � ;QQ/ bi`�i2;v iQ
+QKTHv rBi? Mmi`BiBQM�H r�`MBM;b- �M/ i?mb F22T b2HHBM; T`Q/m+ib r?BH2 K�FBM; i?2K ?2�Hi?B2`X AM 7�+i-

3d*BpBHH2- *X oX- � P7i2/�H- EX LX UkyRkVX a2MbQ`v 2p�Hm�iBQM i2+?MB[m2b ě J�F2 ǳ;QQ/ 7Q` vQmǴ i�bi2 ǳ;QQ/ǴX
S?vbBQHQ;v � "2?�pBQ`- Ryd- 8N3Ĝey8X

33:`mM2`i- EX :X UkyyeVX J�`F2iBM; T�`�K2i2`b �M/ i?2B` BM~m2M+2 QM +QMbmK2` 7QQ/ +?QB+2, AM, a?2T?2`/- _X- �
_��ib- JX U1/bXV- h?2 Sbv+?QHQ;v Q7 6QQ/ +?QB+2 UTTX ReR@RddVX q�HHBM;7Q`/, *�"AX

3NJ�MMBM;- GX UkyydVX 6QQ/ b�72iv �M/ #`�M/ 2[mBivX "`BiBb? 6QQ/ CQm`M�H- RyN URV- 9jĜedX
NyGBM;- 1X aX UkyRjVX h?2 K2/B�iBM; 2z2+ib Q7 #`�M/ �bbQ+B�iBQM- #`�M/ HQv�Hiv- #`�M/ BK�;2 �M/ T2`+2Bp2/ [m�HBiv QM

#`�M/ 2[mBivX �bB�M aQ+B�H a+B2M+2- N UjV- Rk8ĜRj9X
NRaB+?iK�MM- *X UkyydVX �M �M�HvbBb Q7 �Mi2+2/2Mib �M/ +QMb2[m2M+2b Q7 i`mbi BM � +Q`TQ`�i2 #`�M/X 1m`QT2�M CQm`M�H

Q7 J�`F2iBM;- 9R- NNNĜRyR8

e8



B7 +QMbmK2` T`272` `27Q`KmH�i2/ T`Q/m+ib rBi?Qmi Mmi`BiBQM�H r�`MBM;b- i?2 BM/mbi`v K�v 7�+2 i?2 `BbF
Q7 HQbBM; K�`F2i b?�`2 B7 i?2v /Q MQi `27Q`KmH�i2 i?2B` T`Q/m+ibX

PM2 Q7 i?2 KQbi +QKT`2?2MbBp2 HQM;@i2`K bim/B2b QM i?2 TQbBiBp2 BKT�+i Q7 6`QMi Q7 S�+F H�#2HHBM;
b+?2K2b QM �+im�H T`Q/m+i `27Q`KmH�iBQM- #v HQQFBM; �i `�r Mmi`BiBQM�H /�i�- ?�b #22M +QKTH2i2/ BM
kyky (p�M /2` "2M/ 2i �HX- kyky)X

Lmi`B2Mi +QMi2Mib Q7 9-j9j T`Q/m+ib H�#2HH2/ rBi? i?2 .mi+? *?QB+2b GQ;Q r2`2 �M�Hvb2/ #2ir22M
kyye �M/ kyRe- +QKT�`BM; i?2 Qp2`@iBK2 +?�M;2b BM Mmi`BiBQM�H p�Hm2b �M/ BM T`Q/m+i +QKTQbBiBQMbX
h?2 bim/v- r?BH2 QMHv 7Q+mb2/ QM Mmi`BiBQM�H /�i� �M/ MQi QM b�H2b Q` +QMbmKTiBQM- b?Qr2/ i?�i i?2
MmK#2` Q7 H�#2HH2/ T`Q/m+ib BM+`2�b2/ Qp2` iBK2X JQ`2Qp2`- i?2v ?�/ ?2�Hi?B2` +QKTQbBiBQMb �M/ KQ`2
7�pQm`�#H2 i`2M/b BM Mmi`B2Mi +QMi2Mi +QKT�`2/ rBi? T`Q/m+ib ;2M2`�HHv QM i?2 .mi+? K�`F2iX AM
�//BiBQM iQ i?�i- `27Q`KmH�iBQM Q7 bm+? T`Q/m+ib iQr�`/b ?2�Hi?B2` Mmi`B2Mi +QKTQbBiBQMb K�v ?�p2
biBKmH�i2/ K�Mm7�+im`2`b iQ `27Q`KmH�i2 +QKT�`�#H2 MQM@H�#2HH2/ T`Q/m+i +�i2;Q`B2bX

� F2v i�F2�r�v 7`QK �HH Q7 i?Bb Bb i?�i i?2 2zQ`i Q7 #Q/B2b T`QKQiBM; ?2�Hi?B2` 2�iBM; ?�#Bib b?QmH/ #2
irQ 7QH/X PM QM2 ?�M/- Bi b?QmH/ T`QKQi2 � rB/2bT`2�/ �/QTiBQM Q7 6PS H�#2Hb iQ 2/m+�i2 +mbiQK2`b QM
r?�i i?2vǶ`2 2�iBM;- iQ TB+F i?2 ?2�Hi?B2` QTiBQMX PM i?2 Qi?2` ?�M/- #v �++QKT�MvBM; i?2 BMi`Q/m+iBQM
Q7 H�#2Hb rBi? � Tmb? iQr�`/b `27Q`KmH�iBQM- i?2v +QmH/ K�F2 � `2�H /Bz2`2M+2 BM +QMbmK2`bǶ ?2�Hi?X

kX3 h?2 BKTQ`i�M+2 Q7 *H2�`M2bb �M/ _2�/�#BHBiv BM i?2 iBK2 Q7 *PoA.@RN

h?2 QM;QBM; *PoA.@RN T�M/2KB+ ?�b 7Q`2p2` +?�M;2/ i?2 r�v r2 HBp2 Qm` HBp2bX

h?2 r�v i?2 pB`mb bT`2�/b bQ `�TB/Hv ?�b 7Q`+2/ ?mK�MBiv �b � r?QH2 iQ 2M�+i bi`B+i [m�`�MiBM2 �M/
bQ+B�H /Bbi�M+BM; TQHB+B2b �KQM; K�Mv bi`�i2;B2b BM Q`/2` iQ `2/m+2 +QMi�;BQMX hBK2 bT2Mi QmibB/2- Q`
BMbB/2 b?QTb- ?�b i?mb #22M `2/m+2/- �M/ T2QTH2 �`2- DmbiHv- �7`�B/ iQ iQm+? i?BM;b i?�i +QmH/ i`�MbKBi
i?2K i?2 pB`mbX

�++Q`/BM; iQ i?2 qQ`H/ >2�Hi? P`;�MBx�iBQM- bim/B2b ?�p2 b?QrM i?�i i?2 *PoA.@RN pB`mb +�M
bm`pBp2 7Q` mT iQ dk ?Qm`b QM TH�biB+ �M/ H2bb i?�M k9 ?Qm`b QM +�`/#Q�`/NkX "2+�mb2 Q7 i?Bb- 2p2M
iQm+?BM; 7QQ/ T�+F�;BM; BM bmT2`K�`F2ib #2+QK2b /�M;2`QmbX

�b � +QMb2[m2M+2- +QMbmK2` T�ii2`Mb ?�p2 +?�M;2/ /`�biB+�HHv- �M/ i?2 7QQ/ �M/ ;`Q+2`v `2i�BH

Nk?iiTb,ffrrrXr?QXBMif2K2`;2M+B2bf/Bb2�b2bfMQp2H@+Q`QM�pB`mb@kyRNf[m2biBQM@�M/@�Mbr2`b@?m#f[@�@/2i�BHf[@�@
+Q`QM�pB`mb2b

ee



BM/mbi`B2b ?�p2 #22M �z2+i2/ bB;MB}+�MiHvX

� `2TQ`i #v J+EBMb2v iBiH2/ ǳ>Qr *?BM2b2 +QMbmK2`b �`2 +?�M;BM; b?QTTBM; ?�#Bib BM `2bTQMb2 iQ
*PoA.@RNǴNj �mi?Q`2/ BM J�v kyky ?2HTb mb b?2/ bQK2 HB;?i QM i?2b2 M2r T�ii2`MbX

h?2`2 ?�b #22M � ?m;2 `Bb2 BM QMHBM2 b?QTTBM;X q?BH2 i?�i r�b �Hr�vb � H�`;2 T`2`Q;�iBp2 Q7 +�i2;Q`B2b
bm+? �b- r2HH- 2p2`vi?BM; #mi 7QQ/- i?2 i`2M/ ?�b +?�M;2/ bB;MB}+�MiHvX a2`pB+2b bm+? �b :HQpQ- .2HBp2`QQ-
Cmbi1�i �M/ bmT2`K�`F2i +?�BMb rBi? i?2B` QrM �TTb ?�p2 b22M � ?m;2 bTBF2 BM i?�i �`2�- �b +mbiQK2`b
+�M TB+F i?2 2t�+i T`Q/m+ib i?2v r�Mi �M/ ;2i i?2K /2HBp2`2/ QM i?2B` /QQ`bi2TX

6`QK i?2 +QK7Q`i Q7 i?2B` QrM +Qm+? �M/ mbBM; QMHv i?2B` KQ#BH2 T?QM2b- i?2v ?�p2 �++2bb iQ
2MQ`KQmb p�`B2iB2b Q7 T`Q/m+ib- �M/ +�M i?mb +QKT�`2 �M/ 2p�Hm�i2 K�Mv KQ`2 �Hi2`M�iBp2b i?�M i?2v
rQmH/ /Q BM � bmT2`K�`F2iX

�i }`bi- Bi rQmH/ HQQF HBF2 � ;`2�i QTTQ`imMBiv iQ K�F2 +mbiQK2`b KQ`2 �r�`2 Q7 i?2 2z2+ib Q7 r?�i
i?2vǶ`2 2�iBM; Q` Tm`+?�bBM; QM i?2B` ?2�Hi?X �M/ v2i- Bi ?�b #22M T`Qp2M i?�i T2QTH2 ?�p2 � Km+?
b?Q`i2` �ii2MiBQM bT�M r?2M mbBM; KQ#BH2 T?QM2b �M/ i2+?MQHQ;v BM ;2M2`�H- bQ i?Bb �//BiBQM�H ?2�Hi?
BM7Q`K�iBQM Kmbi #2 T`QpB/2/ BM � +H2�` �M/ +QM+Bb2 r�vXN9

aim/B2b ?�p2 �HbQ b?QrM i?�i ;Bp2M i?2 T?vbB+�H +QMbi`�BMib Q7 i?2 +`BbBb- +mbiQK2`b ?�p2 #22M KQ`2
rBHHBM; iQ i`v M2r biQ`2b �M/ M2r #`�M/bX

6B;m`2 RN, .`Bp2` 7Q` brBi+?BM; iQ � M2r #`�M/fT`Q/m+i BM i?2 *PoA.@RN S�M/2KB+ @ J+EBMb2v

Nj?iiTb,ffrrrXK+FBMb2vX+QKf72�im`2/@BMbB;?ibf�bB�@T�+B}+f?Qr@+?BM2b2@+QMbmK2`b@�`2@+?�M;BM;@b?QTTBM;@?�#Bib@BM@
`2bTQMb2@iQ@+QpB/@RN

N9Ǵ*QMbi�Mi- +QMbi�Mi- KmHiB@i�bFBM; +`�xBM2bbǴ, J�M�;BM; KmHiBTH2 rQ`FBM; bT?2`2b
?iiTb,ffrrrXB+bXm+BX2/mf ;K�`Ff*>Akyy9XT/7

ed



h?Bb +�M +QmMi2`�+i i?2 7�KBHB�`Biv 2z2+i i?�i r2HH@FMQrM �M/ i2bi2/ T`Q/m+ib �M/ #`�M/b ?�p2 QM
+mbiQK2`b- �M/ i?�i H2�/b i?2K iQ ;Bp2 H2bb BKTQ`i�M+2 iQ Mmi`BiBQM�H �M/ ?2�Hi? BM7Q`K�iBQM r?2M
TB+FBM; i?2 `B;?i �Hi2`M�iBp2X A7 +mbiQK2`b �`2 rBHHBM; iQ +?�M;2 r?�i i?2v 2�i- i?Bb ?�b iQ #2 2tTHQBi2/
iQ ?2HT i?2K +?QQb2X

"mi r?2`2 +QmH/ i?Bb ?�TT2M\ >vT2` �M/ bmT2`K�`F2ib b�r 2MQ`KQmb bTBF2b BM /2K�M/ �b KQ`2
T2QTH2 +QQF2/ �i ?QK2X JQ`2Qp2`- /m`BM; i?2 Qmi#`2�F #�bF2i bBx2b BM MQM@/Bb+`2iBQM�`v +�i2;Q`B2b
BM+`2�b2/- ǳ`2~2+iBM; +QMbmK2` �p2`bBQM iQ b?QTTBM; i`BTb �M/ rBHHBM;M2bb iQ bT2M/ KQ`2 T2` pBbBi iQ
`2/m+2 i`�p2H 7`2[m2M+vǴX

�M/ v2i- � HQM;2` pBbBi iQ � bmT2`K�`F2i iQ biQ+F mT 7Q` 2MQm;? 7QQ/ 7Q` i?2 2MiB`2 7�KBHv iQ �+im�HHv
H�bi 7Q` � r22F /Q2b MQi K2�M i?�i � +mbiQK2` ?�b KQ`2 iBK2 iQ bT2M/ iQ 2p�Hm�i2 /Bz2`2Mi T`Q/m+i
+?QB+2bX AM 7�+i- ?�pBM; iQ #mv K�Mv T`Q/m+ib #mi ?�pBM; iQ HBKBi i?2 �KQmMi Q7 iBK2 bT2Mi QmibB/2
H2�/b iQ H2bb iBK2 iQ T?vbB+�HHv +QKT�`2 7QQ/ 7`QK /Bz2`2Mi K�Mm7�+im`2`b, +mbiQK2`b bBKTHv H2�p2 i?2B`
?QK2b FMQrBM; 2t�+iHv r?�i iQ ;2iX

h?Bb i`�MbH�i2b BMiQ H2bb iBK2 iQ +�i+? +QMbmK2`bǶ �ii2MiBQM- #Qi? ;2M2`�HHv +QM+2`MBM; T`Q/m+ib-
�M/ r?2M i`vBM; iQ +QKKmMB+�i2 BKTQ`i�Mi Mmi`BiBQM�H BM7Q`K�iBQMX Ai Bb +H2�` r?v i?2 b2�`+? 7Q`
2{+B2M+v T2M�HBx2b BM@biQ`2 +QKT�`BbQMb #2ir22M T`Q/m+ib, +QMbmK2`b r�Mi iQ bT2M/ �b HBiiH2 iBK2 �b
Bi Bb ?mK�MHv TQbbB#H2 BMbB/2 i?2 biQ`2- #mi i?2v ?�p2 K�Mv i?BM;b iQ #mv �b i?2vǶ`2 biQ+FBM; mT- b�v-
QM+2 T2` r22FX h?2v rBHH i?mb /2/B+�i2 2p2M H2bb iBK2 iQ +?QQbBM; i?2 ?2�Hi?B2bi �Hi2`M�iBp2X

AM �//BiBQM iQ i?�i- i?2 7�+i i?�i +BiBx2Mb �`2 �/pBb2/ iQ ;Q ;`Q+2`v b?QTTBM; �b `�`2Hv �b TQbbB#H2X
6HQm`- bm;�`- +�MM2/ bQmTbN8 �M/ �H+Q?QH ?�p2 �HH bm`;2/ BM lXaX b�H2b /m`BM; i?2 T�M/2KB+- 7Q` 2t�KTH2X
S2QTH2 �`2 #mvBM; KQ`2 +�MM2/ �M/ ?B;?Hv T`Q+2bb2/- T�+F�;2/ 7QQ/b- i?�i H�bi HQM;2` #mi +QMi�BM ?B;?
[m�MiBiB2b Q7 bm;�`- 7�i �M/ b�Hi �M/ HBMF2/ iQ � ?B;?2` `BbF Q7 +�M+2` �M/ Q#2bBivX h?2 bi`2bb Q7 i?2
T�M/2KB+ K�v �HbQ K�F2 T2QTH2 r�Mi iQ #�F2 #�i+?2b Q7 +QQFB2b �M/ HQ�/ mT QM T`Q+2bb2/ bM�+Fb- bBM+2
7QQ/b HBF2 i?2b2 +�M +QK7Q`i T2QTH2 BM b+�`v iBK2bX

aQ- ?Qr /Q2b �Mv Q7 i?Bb `2H�i2 iQ 6PS G�#2Hb\ PM+2 �;�BM- Bi Bb BKTQ`i�Mi iQ `2KBM/ i?2 `2�/2`
r?�i i?2 mHiBK�i2 ;Q�H Q7 bBKTHB}2/ T`Q/m+i H�#2HBM; Bb, BKT`QpBM; 7QQ/ +QMbmKTiBQM- /B2i�`v +?QB+2b
�M/ +QMbmK2` ?2�Hi?X

h`2M/b �`2 b?QrBM; i?�i i?2 K�`F2i Q7 Q`;�MB+ T`Q/m+ib ?�b b22M �M BM+`2/B#H2 #QQbi- ;`QrBM; Km+?
KQ`2 i?�M i`�/BiBQM�H T`Q/m+ibX UbQm`+2, LB2Hb2M a+�Mh`�+FVX

N8?iiTb,ffrrrXB`BrQ`H/rB/2X+QKfA_AfK2/B�fGB#`�`vf*PoA.@RN@h?Qm;?i@G2�/2`b?BT@9@Rd@kykyXT/7

e3



*mbiQK2`b �`2 �+iBp2Hv i`vBM; iQ 2�i #2ii2`- ?2�Hi?B2` �M/ b�72`- �b b?QrM #v i?2B` Tm`+?�bBM;
i`2M/bX h?�MFb BM T�`i iQ i?2 bBKTHB+Biv �M/ +QK7Q`i Q7 QM@HBM2 b?QTTBM; �M/ ;`Q+2`v /2HBp2`B2b- i?2v
�`2 rBHHBM; iQ i`v /Bz2`2Mi- M2r #`�M/b �M/ T`Q/m+ibX u2i- i?2 iBK2 i?2v +�M /2/B+�i2 iQ b2H2+iBM; i?2
?2�Hi?B2` �Hi2`M�iBp2b r?2M HQQFBM; �i K�Mv T`Q/m+ib BM i?2 b?2Hp2b Q7 � bmT2`K�`F2i ?�b #22M `2/m+2/
#2+�mb2 i?2vǶ`2 �7`�B/ Q7 +QMi�;BQMX � rQ`b2 HB72bivH2 �M/ BM+HBM�iBQM iQr�`/b HQM;@H�biBM;- mM?2�Hi?v
T`2T�+F�;2/ 7QQ/ �`2 i?2 }M�H M�BHb BM i?2 +Q{MXNe

JQ`2Qp2`- T2QTH2 �`2 �7`�B/ iQ ;Q iQ i?2 ?QbTBi�H 7Q` MQ`K�H +?2+FmTb- bQ BMbi2�/ Q7 #2BM; /B�;MQb2/
�M/ i`2�i2/ i?2v bi�v ?QK2 iQ �pQB/ +QMi�;BQMX aim/B2b QM i?2 iQTB+ b?Qr i?�i i?2 MmK#2` Q7 b2p2`2
?2�`i �ii�+Fb #2BM; i`2�i2/ BM ?QbTBi�H ?�b /2+`2�b2/ bB;MB}+�MiHvX NdX �M/ i?2 DQ# HQbb2b +�mb2/ #v i?2
T�M/2KB+ QMHv ?�KT2` +BiBx2MbǶ �++2bb iQ ?2�Hi?+�`2X �b r2 FMQr- i?2b2 BHHM2bb2b �`2 T`2+Bb2Hv i?2 QM2b
i?�i `2[mB`2 i?2 2zQ`ib iQr�`/b #2ii2` Mmi`BiBQM +?QB+2b i?�i �`2 i?2 K�BM ;Q�H Q7 6PS H�#2HHBM;X

h?2 bQHmiBQM iQ �HH Q7 i?Bb Bb +H2�`X LQr KQ`2 i?�M 2p2`- T2QTH2 Kmbi BKT`Qp2 r?�i i?2v 2�i- �M/
Kmbi #2 ;Bp2M i?2 iQQHb iQ /Q bQX 6PS H�#2Hb +�M �M/ rBHH `2bTQM/ iQ i?2 +?�HH2M;2X

AM T�`iB+mH�`- 2�bBHv `2�/�#H2- bBKTH2 �M/ mb27mH BM/B+�iQ`b TH�+2/ QM i?2 7`QMi Q7 T�+Fb rBHH �HHQr
+mbiQK2`b iQ `�TB/Hv }M/ i?2 #2ii2` Mmi`BiBQM�H �Hi2`M�iBp2- +QmMi2`#�H�M+BM; i?2 `2/m+2/ iBK2 i?2v +�M
Tmi BMiQ b2H2+iBM; 7QQ/ T`Q/m+ib r?2M b?QTTBM;X

Ne?iiTb,ffiBK2X+QKf83kdjR8f+Q`QM�pB`mb@/B2if
Nd?iiT,ffrrrXQMHBM2D�++XQ`;f+QMi2Mif�++Df2�`Hvfkykyfy9fydfDXD�++XkykyXy9XyRRX7mHHXT/7

eN



dy



j aQ+B�H J2/B� �M�HvbBb

lT iQ MQr- r2 ?�p2 T`QpB/2/ i?2 `2�/2` rBi? � +QKT`2?2MbBp2 Qp2`pB2r Q7 r?v 6PS G�#2Hb 2tBbi- ?Qr
i?2vǶ`2 +`2�i2/- �M/ i?2B` bi`2M;i?b �M/ r2�FM2bb2bX q2 ?�p2 �HbQ �M�Hvx2/ +mbiQK2`bǶ `2bTQMb2 iQ
i?2K- �M/ bT2+B}+�HHv i?2 K2�bm`2 BM r?B+? i?2v �z2+i 7QQ/ Tm`+?�bBM; #2?�pBQ`bX

PM T�T2`- i?Bb b?QmH/ #2 2MQm;? iQ +`2�i2 i?2 T2`72+i H�#2HX aT2+B}+�HHv- � H�#2H i?�i Bb r2HH@2p�Hm�i2/
BM bm`p2vb- r2HH@`2+2Bp2/ #v +mbiQK2`b �M/ i?�i Bb b+B2MiB}+�HHv T`Qp2M iQ TQbBiBp2Hv BKT�+i Tm`+?�b2
�M/ /B2i�`v +?QB+2bX � H�#2H i?�i +�M i?mb #2 +Q``2H�i2/ rBi? �M BM+`2�b2 BM ?2�Hi? BM i?2 TQTmH�iBQMX

u2i- �HH i?2 bm`p2vb QM 2tBbiBM; 6PS G�#2Hb i?�i bT2+B}+�HHv �bF `2bTQM/2Mib r?�i i?2v i?BMF �#Qmi
b�B/ H�#2Hb �`2 �+im�HHv �bFBM; 7Q` +mbiQK2`b iQ 7Q+mb QM i?2KX h?2v bm#b2[m2MiHv KB;?i b?Qr � #B�b
i?�i +�MMQi 2�bBHv #2 �/Dmbi2/ 7Q`X

AM Q`/2` iQ +Q``2+iHv 2biBK�i2 +mbiQK2`Ƕb T2`+2TiBQM Q7 6PS H�#2Hb- �M/ i?2 `2bTQMb2 i?�i i?2v
;2M2`�i2- Bi Bb BKT2`�iBp2 iQ 2KTHQv � /Bz2`2Mi FBM/ Q7 �TT`Q�+?X aT2+B}+�HHv- #v H2p2`�;BM; i?2 TQr2`
Q7 aQ+B�H J2/B�- Bi rBHH #2 BMi2`2biBM; iQ �M�Hvx2 r?�i i?2 QMHBM2 +?�ii2` �#Qmi H�#2Hb Bb- �M/ iQ +Q``2H�i2
i?Bb /�i� BM Q`/2` iQ �bb2bb i?2B` 2z2+iBp2M2bb �M/ i?2 BMi2`2bi i?�i i?2`2 Bb iQr�`/b i?2 iQTB+X h?2 ;`Qri?
Q7 bQ+B�H K2/B� `2T`2b2Mib �M QTTQ`imMBiv BM i?Bb `2;�`/ #v T`QpB/BM; �++2bb iQ bTQMi�M2Qmb +QMbmK2`
BM7Q`K�iBQM 2HB+Bi2/ BM `2�H@HB72 bBim�iBQMb

h?Bb BM/B`2+i �TT`Q�+? +QmH/ T`Qp2 iQ #2 KQ`2 ;2MmBM2 �M/ mM#B�b2/- �M/ rBHH ?QT27mHHv ;Bp2 K2�M@
BM;7mH BMbB;?i QM ?Qr iQ `2b?�T2 7QQ/ H�#2HbX

aT2+B}+�HHv- #v �M�HvxBM; QMHBM2 +?�ii2` �#Qmi H�#2Hb �M/ +Q``2H�iBM; Bi rBi? i?2 ;2Q;`�T?v BM r?B+?
i?2b2 H�#2Hb r2`2 K2MiBQM2/ TQbBiBp2Hv- r2 �BK iQ mM/2`bi�M/ r?2i?2` � bi`QM; BMi2`2bi BM 6PS H�#2Hb
�b � iQQH iQ BKT`Qp2 ?2�Hi? /Q2b �+im�HHv ?�p2 TQbBiBp2 +QMb2[m2M+2bX JQ`2Qp2`- r2 r�Mi iQ /2i2`KBM2
r?2i?2` aQ+B�H J2/B� +�M #2 2KTHQv2/ �b � iQQH iQ BM7Q`K T2QTH2- 2bT2+B�HHv vQmM; �/mHib- QM ?Qr iQ
+Q``2+iHv `2�/ �M/ mb2 6QS H�#2Hb iQ BKT`Qp2 i?2B` /B2ibX

h?2 }M�H ;Q�H Q7 i?Bb rQ`F Bb iQ +`2�i2 � rQ`FBM;- �+iBQM�#H2 7`�K2rQ`F iQ ;�m;2 BMi2`2bi �M/
2z2+iBp2M2bb Q7 6`QMi Q7 S�+F H�#2HHBM; b+?2K2b QM aQ+B�H J2/B�X P7 +Qm`b2- i?Bb ?�b iQ #2 BMb2`i2/ BM
� rB/2`- KQ`2 +QKT`2?2MbBp2 BM7Q`K�iBQM- 2/m+�iBQM �M/ FMQrH2/;2 b?�`BM; BMBiB�iBp2, r2 FMQr i?�i
H�#2Hb rQ`F #2bi r?2M �++QKT�MB2/ #v 2/m+�iBQM- #v FMQrBM; r?�i i?2v K2�M �M/ KQbi BKTQ`i�MiHv
?Qr iQ T`QT2`Hv mb2 i?2KX �b aQ+B�H K2/B� Bb bQ m#B[mBiQmb �M/ ?�b i?2 iQQHb iQ /2HBp2` � i�BHQ`2/-
i�`;2i2/ K2bb�;2- Bi +QmH/ #2 i?2 `B;?i iQQHX h?Bb rQ`F T`QTQb2b � iQQH iQ p2`B7v i?2 2z2+iBp2M2bb Q7

dR



b�B/ bi`�i2;vX

jXR q?�i �`2 aQ+B�H L2irQ`F aBi2b

aQ+B�H M2irQ`F aBi2b ǳ�`2 � +QHH2+iBQM Q7 r2#@#�b2/ b2`pB+2b i?�i �HHQr mb2`b iQ #mBH/ � T`Q}H2 rBi?BM
i?2 bvbi2K �M/ /2}M2 � HBbi Q7 Qi?2` mb2`b rBi? r?QK i?2v ?�p2 bQK2 FBM/ Q7 +QMM2+iBQMǴ (#Qv/ �M/
1HHBbQM- kyyd)X h?2 �`+?Bi2+im`2 Q7 bQ+B�H M2irQ`FBM; TH�i7Q`Kb Bb p2`v /Bz2`2MiB�i2/X

JQ`2Qp2`- aQ+B�H K2/B� ǳ+�M #2 /2}M2/ �b �Mv r2#@#�b2/ +QKKmMB+�iBQM +?�MM2H /2/B+�i2/ iQ
+QKKmMBiv@#�b2/ BMTmi- BMi2`�+iBQM- +QMi2Mi@b?�`BM; �M/fQ` +QHH�#Q`�iBQM BX2X mb2/ 7Q` QMHBM2 bQ+B�H
M2irQ`FBM;N3X h?Bb +�M BM+Hm/2 bQ+B�H M2irQ`F +?�MM2Hb- bm+? �b r2HH@FMQrM- Tm#HB+Hv �p�BH�#H2 TH�i7Q`Kb
U2X;X 6�+2#QQF- uQmhm#2- aM�T+?�iV- Q` Tm`TQb2@#mBHi- T`Bp�i2 /Bb+mbbBQM 7Q`mKb 7Q` ǵ+HQb2/Ƕ ;`QmTbXǴ

jXk J2i?Q/QHQ;v

AM Q`/2` iQ T2`7Q`K � +Q``2+i- Tm`TQb27mH �M/ 2z2+iBp2 �M�HvbBb Q7 r?�iǶb b�B/ QMHBM2 �#Qmi 6PS H�#2Hb
�M/ i?2B` 2z2+ib- i?2 7QHHQrBM; K2i?Q/QHQ;v rBHH #2 2KTHQv2/X Ai ?�b #22M /2pBb2/ #v bim/vBM; bBKBH�`
`2b2�`+? T`QD2+ib bm+? �b ǴaQ+B�H K2/B� mb2 7Q` Mmi`BiBQM Qmi+QK2b BM vQmM; �/mHib, � KBt2/@K2i?Q/b
bvbi2K�iB+ `2pB2rǴ #v E�`2M JX EH�bb2M - *�BiHBM >X .Qm;H�bb - GBM/� "`2MM�M - >2H2M h`m#v �M/
J2;�M aX *X GBK �M/ ǴlbBM; hrBii2` /�i� 7Q` 7QQ/@`2H�i2/ +QMbmK2` `2b2�`+?, � +�b2 bim/v QM ǵǵr?�i
T2QTH2 b�v r?2M ir22iBM; �#Qmi /Bz2`2Mi 2�iBM; bBim�iBQMbǴǴ #v G2iB+B� oB/�H- :�biƦM �`2b- G2�M/`Q
J�+?őM- a�`� _X C�2;2`

RX .2}M2 � HBbi Q7 TQbbB#H2 BM7Q`K�iBQM bQm`+2b- +QKTH2i2 rBi? i?2B` BMi`BMbB+ 72�im`2b �M/ T`Qb
�M/ +QMb `2H�i2/ iQ i?2B` mb2X

kX .2}M2 i?2 +`Bi2`B� i?�i rBHH #2 2KTHQv2/ iQ b2H2+i i?2 bQm`+2fbQm`+2bX

jX �TTHv +`Bi2`B� iQ +?QQb2 i?2 bQm`+2fbQm`+2bX

9X .2}M2 i?2 FBM/ Q7 �M�Hvb2b i?�i rBHH #2 T2`7Q`K2/ QM i?2 /�i�b2ibX

8X a2H2+i i?2 E2vrQ`/b i?�i rBHH #2 mb2/ iQ b2�`+? i?2 i2ti b�KTH2bX

eX .2}M2 i?2 iQQHb i?�i rBHH #2 mb2/ iQ �M�Hvx2 i?2 /�i�b2iX
N3.2}MBiBQM, bQ+B�H K2/B� (?iiT,ffr?�iBbXi2+?i�`;2iX+QKf/2}MBiBQMfbQ+B�H@K2/B�)X �++2bb2/ e CmHv kyR3X
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dX S2`7Q`K �M�Hvb2bX

3X AMi2`T`2i �M/ /Bb+mbb i?2 /�i�X

jXkXR q?2`2 iQ HQQF\

h?2 BMi2`M2i Bb p�biX :QQ;HBM; 6PS H�#2Hb- � KQ`2 b+B2MiB}+ i2`K- `2im`Mb ej3Ƕyyy `2bmHib- r?BH2 Lm@
i`Bb+Q`2 `2im`Mb jǶdRyǶyyyX Ai Bb K�M/�iQ`v iQ }M/ � r�v iQ `2/m+2 �M/ 7Q+mb i?2 b+QT2 Q7 i?2 BM7Q`K�iBQM
r2Ƕ`2 HQQFBM; �iX J�Mv �`2 i?2 bQm`+2b Q7 BM7Q`K�iBQM �p�BH�#H2 7Q` Qm` `2b2�`+?- �M/ /Bz2` BM bT2+B}+Biv-
H�M;m�;2- bivH2 �M/ H2tB+QMX JQ`2Qp2`- /Bz2`2Mi HQ+�iBQMb �ii`�+i � /Bz2`2Mi Tm#HB+- �M/ i?mb � /Bz2`2Mi
2/m+�iBQM H2p2H Q` bBKTHv BMi2`2bi iQr�`/b i?2 iQTB+X :2Q;`�T?v Bb �HbQ �M BMi2`2biBM; 7�+iQ`- �b Bi +�M
#2 2�bBHv +Q``2H�i2/ rBi? /2KQ;`�T?B+ /�i�X

SQbbB#H2 BM7Q`K�iBQM �M/ /Bb+mbbBQM bQm`+2b BM+Hm/2

Ç aQ+B�H J2/B� TQbib- bm+? �b 6�+2#QQF- hrBii2`- AMbi�;`�KX

Ç a+B2MiB}+ S�T2`b �M/ GBi2`�im`2

Ç L2rb �`iB+H2b �M/ +QKK2Mib mM/2` i?2K

Ç .Q+mK2Mib �M/ i`�Mb+`BTib 7`QK +QM72`2M+2b

Ç 6Q`mKb- #Qi? bT2+B}+ QM Lmi`BiBQM �M/ KQ`2 ;2M2`�HBbiB+

q?BH2 i?2`2 Bb MQ b?Q`i�;2 Q7 /Bb+mbbBQM QM 6PS H�#2Hb- �M/ i?mb Q7 TQi2MiB�H K�i2`B�H 7Q` �M�HvbBb-
i?Bb �M�HvbBb bi�M/TQBMi Bb T`2+Bb2Hv r?�i r2 Kmbi 2p�Hm�i2 M2tiX

Ai Bb BKTQ`i�Mi iQ }M/ � bQm`+2 Q7 BM7Q`K�iBQM i?�i +�M #2 2�bBHv +`�rH2/ i?`Qm;?- iQ �+[mB`2 �
bBx�#H2 [m�MiBiv Q7 /�i� QM i?2 iQTB+- iQ T`2+Bb2Hv 2biBK�i2 i?2 722HBM;b Q7 r?Q2p2` Bb +QKK2MiBM;X 1�b2
Q7 �++2bb ?�b iQ #2 i�F2M BMiQ �++QmMi �b r2HH, /�i� +�MǶi #2 ?B//2M #2?BM/ � T�bbrQ`/ b+`22M- Q` TQbib
`2bi`B+i2/ iQ QMHv 7`B2M/bX

JQ`2Qp2`- i?2 KQ`2 bi�M/�`/Bx2/ i?2 /�i� r2 Q#i�BM Bb- i?2 2�bB2` Bi Bb iQ 2ti`�+i bT2+B}+ BM7Q`K�iBQM-
bm+? �b HQ+�iBQM- �M/ +QKT�`2 Bi Q` 2KTHQv iQ /BpB/2 +QKK2Mib BMiQ #m+F2ibX �SAb �`2 Q7 T�`�KQmMi
BKTQ`i�M+2 iQ i?Bb `2;�`/- �b i?2 /Bz2`2M+2 #2ir22M b+`�TBM; � KmHiBim/2 Q7 /Bz2`2Mi r2#bBi2b �M/
Q#i�BMBM; bi`m+im`2/ /�i� 7`QK �M 2M/TQBMi K2�Mb bBKTHB7vBM; i?2 �+[mB`BM; T`Q+2bb K�bbBp2HvX

dj



aTQMi�M2Biv Q7 i?2 /Bb+mbbBQM Bb �HbQ �M BKTQ`i�Mi 7�+iQ`, mbm�HHv- T2QTH2 i?�i i�F2 iBK2 iQ +QKK2Mi
QM � 7QQ/@`2H�i2/ 7Q`mK �`2 KQ`2 2/m+�i2/ QM i?2 iQTB+ Q7 ?2�Hi?- /B2i �M/ 7QQ/ H�#2HbX h?Bb K2�Mb
i?2B` TQBMi Q7 pB2r Bb bQK2r?�i /Bz2`2Mi 7`QK i?�i Q7 i?2 ;2M2`�H TQTmH�iBQM- r?B+? r2Ƕ`2 i`vBM; iQ
mM/2`bi�M/ �M/ BM~m2M+2X

6BM�HHv- i?2 2H2K2Mib r2 Q#i�BM M22/ iQ #2 i2tim�HX AM Q`/2` iQ T2`7Q`K K2�bm`2b- +QKT�`BbQMb- �M/
�M�HvbBb Q7 QTBMBQMb- r2 +�MMQi ?�p2 � /�i�b2i Q7 BK�;2bX
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Biv
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?v

XXX
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h2
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BQ
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aQ+B�H J2/B�, hrBii2` s s s s s s

aQ+B�H J2/B�, 6�+2#QQF s s s s s

aQ+B�H J2/B�, AMbi�;`�K s s s s s

a+B2MiB}+ GBi2`�im`2 s s

L2rb �`iB+H2b �M/ `2H�i2/ *QKK2Mib s s s

.Q+mK2Mib �M/ h`�Mb+`BTib 7`QK *QM72`2M+2b s s s

:2M2`�HBbiB+ 6Q`mKb s s s

aT2+B}+ 6Q`mKb s

h?2b2 7�+iQ`b- KQbi BKTQ`i�MiHv i?2 M22/ 7Q` bi�M/�`/Bx2/ /�i�- �M/ �++2bb iQ � KQ`2 bTQMi�M2Qmb-
;2M2`�HBbi /Bb+mbbBQM �`2M�- /B`2+i mb iQr�`/b aQ+B�H J2/B�X h?2 7�+i i?�i r2 M22/ iQ Q#i�BM �++2bb
iQ � H�`;2 /�i�b2i rBi? 2�b2- iQ;2i?2` rBi? i?2 `2[mB`2K2Mi i?�i i?Bb /�i�b2i Bb `2�/BHv �M/ Tm#HB+Hv
�p�BH�#H2- �M/ �HbQ +QKTH2i2 rBi? +Q`QHH�`v BM7Q`K�iBQM bm+? �b ;2QHQ+�iBQM- bm#b2[m2MiHv #`BM;b mb iQ
b2H2+iBM; hrBii2` �b i?2 bQm`+2 Q7 /�i� 7Q` Qm` �M�HvbBbX

jXkXk hrBii2`

hrBii2`- �b � bQ+B�H K2/B� TH�i7Q`K- iB+Fb �HH i?2 BKTQ`i�Mi #Qt2b BM `2;�`/ iQ i?2 `2[mB`2K2Mib i?�i r2
?�p2 2bi�#HBb?2/X u2i- #27Q`2 r2 2KTHQv Bi �b Qm` bBM;H2 bQm`+2 Q7 BM7Q`K�iBQM- r2 ?�p2 iQ +H�`B7v ?Qr
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Bi rQ`Fb �M/ r?v Bi Bb bQ mb27mHX

hrBii2` Bb � ǶKB+`Q#HQ;;BM;Ƕ bvbi2K i?�i �HHQrb vQm iQ b2M/ �M/ `2+2Bp2 b?Q`i TQbib +�HH2/ ir22ibX
hr22ib +�M #2 mT iQ k3y +?�`�+i2`b HQM; �M/ +�M BM+Hm/2 HBMFb iQ `2H2p�Mi r2#bBi2b �M/ `2bQm`+2bX

Aib �`+?Bi2+im`2 �b � TH�i7Q`K Bb bBKTH2, Bi Bb bi`m+im`2/ �b � /B`2+i2/ ;`�T?, i?2 MQ/2b �`2 i?2 mb2`b-
�M/ i?2 `2H�iBQMb?BTb #2ir22M MQ/2b- i?2 2/;2b- �`2 2bi�#HBb?2/ #v � Ǵ7QHHQrǴ bi`m+im`2X 1�+? mb2` +�M
/2+B/2 iQ 7QHHQr � MmK#2` Q7 Qi?2` mb2`b- �M/ +�M #2 bBKBH�`Hv 7QHHQr2/ #v Qi?2` mb2`bX h?Bb Bb r?v i?2
;`�T? Bb /B`2+i2/, i?2 `2H�iBQMb?BT +�M #2 �bvKK2i`B+�HX � mb2` +�M 7QHHQr �MQi?2` QM2 �M/ `2�/ i?2B`
K2bb�;2b rBi?Qmi #2BM; `2+BT`Q+�i2/X

lb2`b +�M +`2�i2 i?2B` QrM ir22ib Q` +�M `2ir22i Qi?2` T2QTH2Ƕb ir22ib- b?�`BM; i?2B` +QMi2Mi QM i?2B`
T`Q}H2- mbm�HHv �b � 7Q`K Q7 2M/Q`b2K2MiX NN

PM2 Q7 i?2 T2+mHB�` 72�im`2b i?�i hrBii2` Qz2`b Bb i?�i mb2`b +�M ;`QmT TQbib iQ;2i?2` #v iQTB+ Q`
ivT2 #v mb2 Q7 ?�b?i�;b Ĝ rQ`/b Q` T?`�b2b T`2}t2/ rBi? � ǴOǴ bB;MX aBKBH�`Hv- i?2 Ǵ!Ǵ bB;M 7QHHQr2/
#v � mb2`M�K2 Bb mb2/ 7Q` K2MiBQMBM; Q` `2THvBM; iQ Qi?2` mb2`bX Ryy

�b Q7 kyRN- hrBii2` ?�/ KQ`2 i?�M 8yy KBHHBQM KQMi?Hv �+iBp2 mb2`b- bT`2�/ QM �HH i?2 +QMiBM2Mib-
ir22iBM; BM KmHiBTH2 H�M;m�;2bX

�HH Q7 i?Bb Bb �++2bbB#H2 i?`Qm;? �SAb- +QKTmiBM; BMi2`7�+2b r?B+? /2}M2 BMi2`�+iBQMb #2ir22M KmH@
iBTH2 bQ7ir�`2 BMi2`K2/B�`B2b (qBFBT2/B�- kyky�) RyRX "v K�FBM; �M �TT`QT`B�i2 `2[m2bi iQ i?2 bvbi2K-
� bBM;H2 ir22i- Q` � HBbi Q7 ir22ib- Bb `2im`M2/X

� ir22i Q#D2+i- r?B+? Bb ?Qr � bBM;H2 ir22i Bb +�HH2/- Bb � bi�M/�`/Bx2/ CaPL Q#D2+i i?�i +QMi�BMb
BM7Q`K�iBQM �H`2�/v /BpB/2/ BMiQ }2H/bX h?2v BM+Hm/2 /�i� bm+? �b mb2`M�K2 Q7 i?2 T2`bQM ir22iBM;-
iBK2xQM2- H�M;m�;2- HQ+�iBQM +QQ`/BM�i2b UB7 2M�#H2/V- ?�b?i�;b- �M/ r?2i?2` i?2 ir22i Bb bi�M/�HQM2 Q`
� `2THv- K2�MBM; BiǶb T�`i Q7 � +QMp2`b�iBQMX

h?Bb T�`iB+mH�` �bT2+i Bb r?�i `2�HHv bBKTHB}2b /BpB/BM; ir22ib BMiQ #m+F2ib- 2p2M #27Q`2 T2`7Q`KBM;
� i2tim�H �M�HvbBb Q7 r?�i Bb b�B/ BM i?2 �+im�H ir22i +QMi2MiX

hrBii2`Ƕb �SA BM Bib 7`22Hv �++2bbB#H2 p2`bBQM QMHv T`QpB/2b ir22ib BM irQ /Bz2`2Mi r�vbX h?2 }`bi
QTiBQM Bb � bi`2�KBM; 7�b?BQM- r?B+? K2�Mb i?�i BMbi2�/ Q7 `2i`B2pBM; ir22ib BM #�i+?2b i?`Qm;? `2T2�i2/

NN?iiTb,ff2b`+XmF`BXQ`;f`2b2�`+?fBKT�+i@iQQHFBifbQ+B�H@K2/B�firBii2`fr?�i@Bb@irBii2`f
Ryy?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfhrBii2`
RyR?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf�TTHB+�iBQMnT`Q;`�KKBM;nBMi2`7�+2
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6B;m`2 ky, 1t�KTH2 Q7 i?2 +QMi2Mib Q7 � hr22i Q#D2+iX
`2[m2bib #v � +HB2Mi �TT- � bBM;H2 +QMM2+iBQM Bb QT2M2/ iQ `2i`B2p2 �HH M2r ir22ib i?�i b�iBb7v � +2`i�BM
[m2`v r?2M M2r K�i+?2b Q++m`X

h?2 b2+QM/ QTiBQM �HHQrb i?2 `2i`B2p�H Q7 QH/- ?BbiQ`B+�H ir22ib- #�b2/ QM � b2�`+? [m2`v �b r2HHX
lM7Q`imM�i2Hv- �bB/2 7`QK � HBKBi BM i?2 MmK#2` Q7 ir22ib i?�i +�M #2 Q#i�BM2/ T2` ?Qm`- r?B+? Bb
2tT2+i2/- i?2 7`22 p2`bBQM QMHv �HHQrb `2i`B2p�H Q7 ir22ib i?�i �`2 mT iQ QM2 r22F QH/X

.Bb+mbbBQM QM 6PS H�#2Hb Bb � p2`v bT2+B}+ iQTB+- �M/ `2bi`B+iBM; i?2 iBK2 7`�K2 iQ 2Bi?2` Ǵ7mim`2Ǵ
Q` ǴmT iQ � r22F QH/Ǵ rQmH/ MQi ;Bp2 mb �++2bb iQ � H�`;2 2MQm;? /�i�b2i iQ #2 K2�MBM;7mHX

Gm+FBHv 7Q` mb- hrBii2` T`QpB/2b � T`2KBmK- T�B/- �SA TH�i7Q`K M�K2/ hrBii2` S`2KBmKX h?2
2tTHQBi�iBQM Q7 i?2 S`2KBmK a2�`+? �SA Bb BKTQ`i�Mi bBM+2 Bi �HHQrb mb iQ #mBH/ � +QKTH2i2 /�i�b2iX AM
7�+i- i?2 ai�M/�`/ a2�`+? �SA mb2/ BM i?2 K�DQ`Biv Q7 T`2pBQmb rQ`Fb- /Q2b MQi ;m�`�Mi22 +QKTH2i2M2bb-
K2�MBM; i?�i MQi �HH ir22ib K�i+?BM; i?2 [m2`v +`Bi2`B� �`2 `2im`M2/X

h?Bb Bb T�`iB+mH�`Hv i`m2 bT2+B}+�HHv 7Q` i?2 iBK2 �bT2+i, hrBii2` S`2KBmK �HHQrb /2p2HQT2`b iQ
`2i`B2p2 ir22ib TQbi2/ bBM+2 i?2 7QmM/�iBQM Q7 i?2 aQ+B�H L2irQ`F BM kyyeX h?2 QMHv HBKBi Bb ?Qr Km+?
r2 T�v, rBi? 2MQm;? 7mM/b- i?2 2MiB`2iv Q7 ir22ib 2p2` TQbi2/ i?�i +QMi�BM Qm` [m2`v +QmH/ #2 `2i`B2p2/X

jXkXj *?QB+2 Q7 E2vrQ`/b

h?2 r�v hrBii2` �SAb rQ`F Bb i?2 7QHHQrBM;, � HBbi Q7 b2�`+? F2vrQ`/b Bb T�bb2/ QMiQ i?2K- �M/ i?2
bvbi2K `2im`Mb � H�`;2 MmK#2` Q7 ir22ib BM r?B+? b�B/ F2vrQ`/b r2`2 K2MiBQM2/X

h?2 H2bb bT2+B}+ i?2 F2vrQ`/b- i?2 #B;;2` i?2 /�i�b2i- r?B+? +�M #2 �M �/p�Mi�;2X u2i- �b r2 ?�p2
MQ r�v Q7 ?�pBM; i?2 bQ7ir�`2 /BbiBM;mBb? i?2 �+im�H K2�MBM; Q7 i?2 b2Mi2M+2- i?2`2 Bb � `2[mB`2K2Mi
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Q7 bT2+B}+BivX h?2 b2H2+iBQM Q7 �TT`QT`B�i2 F2vrQ`/b- `2H�i2/ iQ i?2 iQTB+ Q7 Qm` �M�HvbBb- Bb i?mb
7mM/�K2Mi�H BM Q`/2` iQ �+[mB`2 � +Q``2+i /�i�b2iX

h?2 +QKT`2?2MbBp2 HBi2`�im`2 `2pB2r r2 ?�p2 T2`7Q`K2/ BM *?�Ti2` R �M/ k Bb i?2 bQm`+2 Q7 i?2
K�DQ`Biv Q7 b�B/ 2H2K2Mib- �b Bi +QKT`Bb2b � p�bi MmK#2` Q7 bT2+B}+ i2`Kb `2H�i2/ MQi QMHv bi`B+iHv iQ
H�#2Hb- #mi �HbQ iQ i?2 ?2�Hi? +QM+2Tib i?�i H�#2Hb i�`;2iX

h?2 }`bi bi2T Bb iQ BM+Hm/2 BM i?Bb HBbi i?2 M�K2b Q7 i?2 KQbi BKTQ`i�Mi 6`QMi Q7 S�+F H�#2Hb- �b r2
+�M #2 +QM}/2Mi i?�i ir22ib K2MiBQMBM; b�B/ rQ`/b rBHH #2 ?B;?Hv `2H�i2/ iQ i?2 iQTB+ �i ?�M/X

Lmi`Bb+Q`2 P_ E2v?QH2 P_ JmHiBTH2 h`�77B+ GB;?i P_ >2�Hi?B2` *?QB+2 avK#QH

6�Hb2 TQbBiBp2b �M/ mM`2H�i2/ ir22ib �`2 � ;`2�i Bbbm2 BM i?Bb `2;�`/X lbm�HHv- i?2 H2bb �K#B;mQmb
i?2 rQ`/b �`2- i?2 2�bB2` Bi Bb iQ Q#i�BM ir22ib i?�i �`2 `2H�i2/ iQ i?2 iQTB+X 6Q` 2t�KTH2- � b2�`+? 7Q`
Lmi`Bb+Q`2 Bb RyyW +2`i�BM iQ ;Bp2 `2bmHib i?�i �`2 `2H�i2/ iQ i?2 H�#2HX

PM i?2 Qi?2` ?�M/- B7 JmHiBTH2 h`�77B+ GB;?ib Bb `2b2�`+?2/ QM Bib QrM- K�Mv `2bmHib rBHH #2
`2H�i2/ iQ i`�{+X h?2 mbm�H �TT`Q�+? iQ +QmMi2` i?Bb Bbbm2 �M/ iQ ;2i +QMi2Mi i?�i ?�b i?2 /2bB`2/
K2�MBM; +QMbBbib BM /2}MBM; � HBbi Q7 biQT rQ`/b- i?�i rBHH K�F2 i?2 bvbi2K /Bb+�`/ i?2 ir22iX �
LPh [m2`v- BM � b2Mb2X 6Q` 2t�KTH2- JmHiBTH2 h`�77B+ GB;?ib LPh /`BpBM; LPh i`�77B+ b?QmH/ #2
?2HT7mH BM `2bi`B+iBM; i?2 b+QT2 Q7 i?2 b2�`+?X

AM �//BiBQM iQ i?�i- �b i?2 ;Q�H Q7 i?2 �M�HvbBb Bb iQ �bb2bb r?2`2 �M/ ?Qr Km+? 7QQ/ Bb /Bb+mbb2/
`2H�iBp2Hv iQ i?2b2 rQ`/b- i?2 7QHHQrBM; b2�`+? i2`Kb �`2 �//2/X

Mmi`BiBQM P_ H�#2HHBM; P_ 7QT H�#2H P_ 7`QMi Q7 T�+F P_ Mmi`B2Mib

h?2 }M�H b2�`+? [m2`v Bb i?mb /2}M2/ �b

Lmi`Bb+Q`2 P_ E2v?QH2 P_ JmHiBTH2 h`�77B+ GB;?ib P_ >2�Hi?B2` *?QB+2 avK#QH

P_ Mmi`BiBQM P_ H�#2HHBM; P_ 7QT H�#2H P_ 7`QMi Q7 T�+F P_ Mmi`B2Mib

JQ`2Qp2`- �M Bi2`�iBp2 �TT`Q�+? Bb 2KTHQv2/, i?2 b2�`+? [m2`v ?�b #22M �/Dmbi2/ #v HQQFBM; �i i?2
`2bmHib Q7 i?2 BMBiB�H QM2- BM Q`/2` iQ }Hi2` Qmi mMr�Mi2/ Q` mMM2+2bb�`v 2H2K2MibX

6BM�HHv- i?2 [m2`v ?�b i?2 ?�b,T`Q7BH2n;2Q- BM Q`/2` iQ `2i`B2p2 QMHv ir22ib rBi? i?2 T?vbB+�H
HQ+�iBQM Q7 i?2 TQbi2` b2i BM i?2 T`Q}H2X h?Bb Bb /QM2 iQ ?�p2 �++2bb iQ K2�MBM;7mH /�i� i?�i +�M 2�bBHv
#2 +Q``2H�i2/ rBi? ;2Q;`�T?B+�H T�`�K2i2`bX

dd



jXkX9 hQQHb

Svi?QM@#�b2/ 2MpB`QMK2Mib �`2 mbm�HHv 2KTHQv2/ BM Q`/2` iQ +`�rH hrBii2` /�i�- �M/ #B; /�i� BM ;2M2`�H-
+QK# i?`Qm;? Bi �M/ pBbm�HBx2 i?2 `2bmHib Q7 i?2 �M�Hvb2bX Svi?QM Bb +?Qb2M #2+�mb2 Q7 Bib +QKTH2i2M2bb-
~2tB#BHBiv �M/ 2�bBM2bb iQ mb2X JQ`2Qp2`- K�Mv `2b2�`+?2b �M/ bQ+B�H K2/B� �M�Hvb2b ?�p2 #22M /QM2
mbBM; Svi?QM- bQ i?2`2 Bb � ;`2�i �KQmMi Q7 �p�BH�#H2 T�+F�;2b �M/ iQQHb iQ T2`7Q`K i?2b2 i�bFbX

Ç Svi?QM j @ J�BM T`Q;`�KKBM; H�M;m�;2

Ç �M�+QM/� @ QT2M@bQm`+2 /Bbi`B#miBQM Q7 Svi?QM 7Q` b+B2MiB}+ +QKTmiBM;- i?�i �BKb iQ bBKTHB7v
T�+F�;2 K�M�;2K2Mi �M/ /2THQvK2MiX

Ç CmTvi2` LQi2#QQFb @ QT2M@bQm`+2 r2# �TTHB+�iBQM iQ +`2�i2 �M/ b?�`2 /Q+mK2Mib i?�i +QMi�BM
HBp2 +Q/2- 2[m�iBQMb- pBbm�HBx�iBQMb �M/ M�``�iBp2 i2ti- r?B+? b2`p2b �b i?2 K�BM T`Q;`�KKBM;
2MpB`QMK2Mi Ryk

Ç Svi?QM T�+F�;2b

Ĝ a2�`+?ir22ib @ AMi2`7�+2 rBi? i?2 hrBii2` �SAb- i?�i �HHQrb i?2 `2i`B2p�H Q7 ir22ib i?�i b�iBb7v
� +2`i�BM [m2`v- #Qi? i2tim�H �M/fQ` ;2Q;`�T?B+�H- TQbi2/ BM � bT2+B}+ iBK2 7`�K2

Ĝ S�M/�b @ aQ7ir�`2 HB#`�`v 7Q` /�i� K�MBTmH�iBQM �M/ �M�HvbBb- i?�i Qz2`b /�i� bi`m+im`2b �M/
QT2`�iBQMb 7Q` K�MBTmH�iBM; MmK2`B+�H i�#H2b �M/ iBK2 b2`B2bXRyj 1KTHQv2/ iQ }Hi2` /�i� �M/
�M�Hvx2 BiX

Ĝ LGhE @ G2�/BM; TH�i7Q`K 7Q` #mBH/BM; T`Q;`�Kb iQ rQ`F rBi? ?mK�M H�M;m�;2 /�i�X Ai
T`QpB/2b 2�bv@iQ@mb2 BMi2`7�+2b iQ Qp2` 8y +Q`TQ`� �M/ H2tB+�H `2bQm`+2b bm+? �b qQ`/L2i-
�HQM; rBi? � bmBi2 Q7 i2ti T`Q+2bbBM; HB#`�`B2b 7Q` +H�bbB}+�iBQM- iQF2MBx�iBQM- bi2KKBM;-
i�;;BM;- T�`bBM;- �M/ b2K�MiB+ `2�bQMBM;- r`�TT2`b 7Q` BM/mbi`B�H@bi`2M;i? LGS HB#`�`B2bX Ry9

Ĝ G�M;.2i2+i @ � H�M;m�;2 /2i2+iBQM HB#`�`v (L�F�i�MB- kyRy) i?�i `2im`Mb i?2 H�M;m�;2 Q7 �
bi`BM;- mb2/ iQ /2i2`KBM2 i?2 H�M;m�;2 Q7 i?2 ir22iX Ai ?�b #22M i`�BM2/ QM i2ti +QKBM; 7`QK
qBFBT2/B� BM 88 /Bz2`2Mi H�M;m�;2b- �M/ `2im`Mb i?2 +Q``2+i H�M;m�;2 rBi? NNW T`2+BbBQMX

Ĝ o�/2`a2MiBK2Mi @ H2tB+QM �M/ `mH2@#�b2/ b2MiBK2Mi �M�HvbBb iQQH i?�i Bb bT2+B}+�HHv �iimM2/
iQ b2MiBK2Mib 2tT`2bb2/ BM bQ+B�H K2/B� (:BH#2`i- kyR9)- i?�i `2im`Mb � TQH�`Biv b+Q`2 b+�H2/
BM [−1;+1] /2}MBM; r?2i?2` i?2 i2ti +�M #2 +QMbB/2`2/ TQbBiBp2- M2mi`�H Q` M2;�iBp2

Ryk?iiTb,ffDmTvi2`XQ`;f
Ryj?iiTb,ffT�M/�bXTv/�i�XQ`;f
Ry9?iiTb,ffrrrXMHiFXQ`;f

d3



Ĝ a2�#Q`M @ .�i� pBbm�HBx�iBQM HB#`�`v i?�i T`QpB/2b � ?B;?@H2p2H BMi2`7�+2 7Q` /`�rBM; �ii`�+iBp2
�M/ BM7Q`K�iBp2 bi�iBbiB+�H ;`�T?B+bRy8

jXkX8 �M�Hvb2b

6Q` 2�+? ir22i Q#i�BM2/- i?2 7QHHQrBM; bi2Tb �`2 T2`7Q`K2/- iQ 2ti`�+i /�i� i?�i �M/ 2H2K2Mib i?�i rBHH
bm#b2[m2MiHv #2 �M�Hvx2/

RV 1HBKBM�iBQM Q7 .mTHB+�i2b aQK2iBK2b- ir22ib �`2 Dmbi +QTB2/ �M/ T�bi2/ 7`QK QM2 �MQi?2`-
�M/ B7 bQ i?2v rBHH TQHHmi2 Qm` /�i�b2iX aQ- /mTHB+�i2b �`2 `2KQp2/ #v HQQFBM; �i #Qi? i?2 hr22i

A. �M/ i?2 i2tim�H +QMi2Mi

kV 1HBKBM�iBQM Q7 _2ir22ib 7Q` i?2 b�K2 `2�bQM- `2ir22ib rBHH r`QM;Hv b?B7i i?2 #B�b Q7 Qm`
/�i�b2iX PMHv Q`B;BM�H ir22ib �`2 F2TiX

jV G�M;m�;2 .2i2+iBQM �bbB;MK2Mi Q7 i?2 H�M;m�;2 BM r?B+? i?2 ir22i ?�b #22M r`Bii2MX h?2
H�M;m�;2 Q7 i?2 hrBii2` T`Q}H2 +�M #2 BM72``2/ 7`QK i?2 /�i� �bbQ+B�i2/ rBi? i?2 T`Q}H2- #mi
K�Mv mb2`b mb2 i?2 r2#bBi2 BM 1M;HBb? r?BH2 ir22iBM; BM Qi?2` H�M;m�;2bX h?2 �H;Q`Bi?K �bbB;Mb
� T`Q#�#BHBiv iQ 2�+? TQbbB#H2 H�M;m�;2- �M/ i?2M b2H2+ib i?2 ?B;?2` QM2X

9V 1ti`�+iBQM Q7 i?2 a+`22M L�K2 7Q` 2�bB2` K�MBTmH�iBQM �M/ /2i2+iBQM Q7 KQbi 7`2[m2Mi
ir22i2`b

8V 1ti`�+iBQM Q7 *QmMi`v hr22ib +�M ?�p2 � T`2+Bb2 HQ+�iBQM �ii�+?2/ iQ i?2 ir22i Bib2H7- Q` �
}t2/ HQ+�iBQM �ii�+?2/ iQ i?2 T`Q}H2 Q7 i?2 T2`bQM ir22iBM;X h?Bb Bb MQi K�M/�iQ`v- �M/ mb2`b
+�M +?QQb2 2p2`v iBK2 r?2i?2` iQ BM+Hm/2 � HQ+�iBQM- �M/ rBi? r?B+? T`2+BbBQMX LQi �HH ir22ib
+QMi�BM � p�HB/ HQ+�iBQM- �b TH�+2b HBF2 ǴqQM/2`H�M/Ǵ +�M #2 b2iX
q?2M i?2 HQ+�iBQM Bb T`2b2Mi �i � T`Q}H2 H2p2H- �M/ Bb p�HB/- i?2 +QmMi`v Bb 2ti`�+i2/X

eV A/2MiB}+�iBQM Q7 _2ir22ib � `2ir22i Bb � `2TQbi Q7 � ir22i K�/2 #v �MQi?2` mb2` QM bQK2QM2Ƕb
QrM T`Q}H2- iQ ;2i b?�`2/ rBi? i?2 `2TQbi2`Ƕb QrM 7QHHQr2`bX h?2v +�M `2T`2b2Mi 2M/Q`b2K2Mi- Q`
Dmbi � bBKTH2 b?�`2 rBi? MQ bi`BM;b �ii�+?2/X h?2v �`2 mbm�HHv T`2+2/2/ #v i?2 H2ii2`b _h 7Q`
_2ir22iX Ai Bb BKTQ`i�Mi iQ /2i2`KBM2 r?B+? ir22ib �`2 Q`B;BM�H- �M/ r?B+? �`2 bBKTHv � b?�`2
Q7 bQK2QM2 2Hb2Ƕb +QMi2MiX h?Bb Bb �HbQ mb27mH iQ /2i2`KBM2 BM~m2M+2`b- �b i?2B` ir22ib- �M/ i?mb
i?2B` QTBMBQMb- �`2 i?Qb2 i?�i +B`+mH�i2 i?2 KQbiX

Ry8?iiTb,ffb2�#Q`MXTv/�i�XQ`;f

dN



dV _2KQp�H Q7 SmM+im�iBQM SmM+im�iBQM Bb `2KQp2/ #v � bT2+B}+ iQQH BM Q`/2` iQ ?�p2 QMHv i?2
rQ`/b 7Q`KBM; i?2 ir22ibX

3V hQF2MBx�iBQM AM Q`/2` iQ }M/ i?2 rQ`/b i?�i �`2 KQbi mb2/- �M/ iQ /2i2`KBM2 i?2 K�BM iQTB+b
i?�i �`2 #2BM; ir22i2i �#Qmi- Bi Bb BKTQ`i�Mi iQ /BpB/2 i?2 ir22ib BMiQ iQF2MbX

Ç ǳhQF2MBx�iBQM Bb i?2 T`Q+2bb Q7 /2K�`+�iBM; �M/ TQbbB#Hv +H�bbB7vBM; b2+iBQMb Q7 � bi`BM; Q7
BMTmi +?�`�+i2`bXǴRyeX

Ç 1�+? ir22i ?�b i?mb iQ #2 /BpB/2/ BMiQ rQ`/bX u2i- �b +QMDmM+iBQMb �M/ �`iB+H2b rQmH/
`2T`2b2Mi i?2 KQbi 7`2[m2Mi rQ`/b- �M�HvxBM; i?Qb2 rQmH/ MQi #2 K2�MBM;7mHX

Ç AM i?�i `2;�`/- biQT rQ`/b ?�p2 iQ #2 mb2/(a�B7 2i �HX- kyR9)X h?2b2 �`2 +QKKQM i2`Kb r?B+?
`�`2Hv �// iQ i?2 K2�MBM; Q7 � b2Mi2M+2 7Q` i?2 Tm`TQb2b Q7 LGS �M/ BM7Q`K�iBQM `2i`B2p�HX
h?2b2 T�`iB+H2b �`2 B;MQ`2/ /m`BM; i?2 iQF2MBx�iBQM T`Q+2bb �M/ �`2 i?mb 2t+Hm/2/ 7`QK Bi-
bm+? �b �`iB+H2b- +QMDmM+iBQMb- TmM+im�iBQMXXX

Ç aiQT rQ`/b �`2 /Bz2`2Mi #�b2/ QM i?2 H�M;m�;2 Q7 i?2 ir22i- �M/ i?2 BM7Q`K�iBQM QM Bi i?�i
r�b T`2pBQmbHv /2i2+i2/ Bb mb2/X

Ç "v �M�HvxBM; i?2 iQF2Mb �M/ KQbi 7`2[m2Mi rQ`/b T`Q/m+2/ #v i?2 �H;Q`Bi?K- 7m`i?2` biQT
rQ`/b ?�p2 #22M �//2/- bm+? �b (_h- 2i- �- XXX)

NV a2MiBK2Mi *H�bbB}+�iBQM �� a2MiBK2Mi SQH�`Biv a+Q`2 Bb /2i2`KBM2/ i?`Qm;? o�.1_X h?2 �H;Q@
`Bi?K /2i2+ib i?2 T`2b2M+2 Q7 rQ`/b- TmM+im�iBQM �M/ 2KQDBb i?2 T`2b2M+2 Q7 r?B+? Bb +H2�`Hv `2H�i2/
iQ � b2MiBK2Mi- �M BMi2`T`2i�iBQM Q7 i?2 2KQiBQMb �M/ +QMMQi�iBQMb 2tT`2bb2/ BM i?2 ir22ibXRyd LQ
i?`2b?QH/BM; Bb /QM2X h?2 �H;Q`Bi?K `2[mB`2b � +Q`Tmb i?�i �HHQrb Bi iQ B/2MiB7v i?2 K2�MBM; Q7
rQ`/b �M/ /2`Bp2 i?2 �bbQ+B�i2/ b2MiBK2Mib, 1M;HBb? +Q`TQ`� �`2 rB/2Hv �p�BH�#H2- #mi Bi Bb MQi i?2
+�b2 rBi? Qi?2` H�M;m�;2bX h?mb- i?Bb T`QQ7@Q7@+QM+2Ti �M�HvbBb rBHH #2 7Q+mb2/ QMHv QM 1M;HBb?
+QMi2MiX

�7i2` i?2b2 bi2Tb- i?2 /�i� Bb +QK#BM2/ �M/ 2p�Hm�i2/- BM Q`/2` iQ /2i2`KBM2,

Ç *QMp2`b�iBQM�H hQTB+b @ r?�i �`2 i?2 iQTB+b i?�i BMpQHp2 6`QMi Q7 S�+F G�#2HHBM; �M/ Lmi`Bb+Q`2\
q?v Bb i?2 +QMp2`b�iBQM ?�TT2MBM;\

Ĝ JQbi 6`2[m2Mi E2vrQ`/b

Rye?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfG2tB+�Hn�M�HvbBbOhQF2MBx�iBQM
Ryd?iiTb,ffKQMF2vH2�`MX+QKfb2MiBK2Mi@�M�HvbBbfO, ,i2ti4a2MiBK2MiWky�M�HvbBbWkyBbWkyi?2WkyBMi2`T`2i�iBQM-BMWkyQMHBM2Wky+QMp2`b�iBQMbWky�M/Wky722/#�+FX

3y



Ĝ JQbi 6`2[m2Mi >�b?i�?;b

Ĝ qQ`/ *HQm/

Ç *QmMi`v a?�`2 Q7 i?2 +QMp2`b�iBQM @ q?B+? +QmMi`B2b T�`iB+BT�i2 i?2 KQbi iQ i?2 /2#�i2\ :2Q@
;`�T?B+�H /�i� �M/ b?�`2b Q7 /Bb+Qm`b2 rBHH #2 +Q``2H�i2/ rBi? ?2�Hi?BM2bb T�`�K2i2`bX

Ç G�M;m�;2 a?�`2 @ AM r?B+? H�M;m�;2b /Q2b i?2 /2#�i2 ?�TT2M\ "Qi? BM �#bQHmi2 i2`Kb- �M/ T2`
+QmMi`v

Ç Pp2`�HH a2MiBK2Mi @ q?�i Bb i?2 Qp2`�HH QTBMBQM Q7 i?2 iQTB+\ �p2`�;2- J2/B�M �M/ ai�M/�`/
.2pB�iBQMb Q7 i?2 SQH�`Biv a+Q`2b �ii`B#mi2/ iQ 1M;HBb? hr22ib �`2 +QKTmi2/X

jXkXe *Q``2H�iBQM

h?2 ;Q�H Q7 i?2 r?QH2 �M�HvbBb Bb iQ /2i2`KBM2 r?2i?2` bQK2 bQ`i Q7 `2H�iBQMb?BT 2tBbib #2ir22M BMi2`2bi
BM 6`QMi Q7 S�+F H�#2HHBM; b+?2K2b- �M/ T�`iB+BT�iBQM BM i?2 QM;QBM; /2#�i2- �M/ BMi2`2bi BM ?2�Hi? BM
;2M2`�HX

am+? `2H�iBQMb?BT +�M #2 /2i2`KBM2/ #v +QKTmiBM; i?2 S2�`bQM *Q``2H�iBQM *Q2{+B2Mi #2ir22M i?2
G�M;m�;2 a?�`2 Q7 ir22ib UM2i Q7 `2ir22ib �M/ /mTHB+�i2bV TQbi2/ BM 1l *QmMi`B2b #2ir22M C�Mm�`v
kyky �M/ CmM2 kyky �M/ JBM/7mHM2bb AM/B+�iQ`b bm+? �b

Ç 1m`Qbi�i ai�iBbiB+b QM aTQ`i S�`iB+BT�iBQM, bi�iBbiB+b +QKT2M/BmK +QKTmi2/ BM kyR3 `2H�i2/
iQ T�`iB+BT�iBQM BM bTQ`ib- #Qi? �+iBp2 �M/ T�bbBp2- bm`p2v2/ BM kyR9- �+`Qbb 1m`QT2�M lMBQM
K2K#2` bi�i2bX (1m`Qbi�i- kyR3�)
S�`iB+BT�iBQM BM bTQ`i Bb /2i2`KBM2/ #v i?2 1m`QT2�M >2�Hi? AMi2`pB2r am`p2v- i?�i ;�i?2`2/

/�i� QM rQ`F@ �M/ MQM@rQ`F `2H�i2/ T?vbB+�H �+iBpBiv- �bFBM; T2QTH2 r?2i?2` i?2v 2M;�;2 BM
bTQ`i- }iM2bb Q` `2+`2�iBQM�H �+iBpBiB2b U2X;X LQ`/B+ r�HFBM;- #`BbF r�HFBM;- #�HH ;�K2b- DQ;;BM;-
+v+HBM;- brBKKBM;- �2`Q#B+b- `QrBM;- #�/KBMiQM- 2i+XVX
h?2 `272`2M+2 T2`BQ/ Bb � ivTB+�H b2p2M@/�v r22F �M/ i?2 i�`;2i TQTmH�iBQM +QMbBbib Q7 T2QTH2 �;2/
R8 �M/ Qp2`X

Ç S2`+2Mi�;2 Q7 P#2b2 �/mHib BM i?2 *QmMi`vǶb SQTmH�iBQM �b r2 FMQr- QM2 Q7 i?2 `2�@
bQMb r?v 6QS H�#2Hb 2tBbi Bb iQ Qz2` �M �+iBQM�#H2 iQQH iQ T`2p2Mi �M/ `2/m+2 i?2 BKT�+i Q7
MQM@+QKKmMB+�#H2 /Bb2�b2b bm+? �b Q#2bBivX(1m`Qbi�i- kyR3#) qBi? i?Bb �BK- /�i� +QM+2`MBM;
ǴPp2`r2B;?i �M/ Q#2bBiv @ "JA bi�iBbiB+bǴ- ;�i?2`2/ QM+2 �;�BM BM kyR9 #v 1m`Qbi�i i?`Qm;? i?2
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6B;m`2 kR, 1>Aa am`p2v QM aTQ`i S�`iB+BT�iBQM @ .2i�BHb T2` *QmMi`v
1>Aa bm`p2v- Bb 2KTHQv2/X .�i� BM i?2 bm`p2v Bb /BpB/2/ #v �;2 ;`QmT- ;2M/2` /Bz2`2M+2b- �M/
2/m+�iBQM H2p2HX

6B;m`2 kk, 1>Aa am`p2v QM P#2bBiv �M/ Pp2`r2B;?iM2bb @ .2i�BHb T2` *QmMi`v

*Q``2H�iBQM Bb � bi�iBbiB+�H i2+?MB[m2 i?�i +�M b?Qr r?2i?2` �M/ ?Qr bi`QM;Hv T�B`b Q7 p�`B�#H2b �`2
`2H�i2/X h?2 `2bmHi Q7 i?Bb K�i?2K�iB+�H QT2`�iBQM- r?2M �TTHB2/ Q7 � b2i Q7 irQ p�`B�#H2b- Bb � bBM;H2
p�Hm2 M�K2/ i?2 ǴS2�`bQMǶb T`Q/m+i@KQK2MiǴ r Q` r +Q2{+B2MiX ("2M2biv 2i �HX- kyyN)

r Bb +?�`�+i2`Bx2/ #v #Qi? � K�;MBim/2- �M/ � /B`2+iBQM- i?�i +�M #2 TQbBiBp2 Q` M2;�iBp2X h?2
K�;MBim/2 Bb � +QMiBMmQmb p�Hm2 i?�i 2tBbib QM i?2 MQ`K�HBx2/ `�M;2 #2ir22M @R �M/ YRc i?2b2 p�Hm2b �`2
�#bQHmi2 �M/ MQM@/BK2MbBQM�HX � +Q``2H�iBQM Q7 0 BM/B+�i2b i?�i MQ �bbQ+B�iBQM r?�ibQ2p2` 2tBbib #2ir22M
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i?2 p�`B�#H2bX q?2M r �TT`Q�+?2b −1 Q` +1- Bi b?Qrb � bi`QM; �bbQ+B�iBQM #2ir22M i?2 irQ p�`B�#H2b-
i?�i #2+QK2b HBM2�` BM i?2 2/;2 +�b2bX � TQbBiBp2 +Q``2H�iBQM +Q2{+B2Mi BM/B+�i2b i?�i �M BM+`2�b2 BM i?2
}`bi p�`B�#H2 rQmH/ +Q``2bTQM/ iQ �M BM+`2�b2 BM i?2 b2+QM/ p�`B�#H2X � M2;�iBp2 +Q``2H�iBQM BM/B+�i2b
�M BMp2`b2 `2H�iBQMb?BT #2ir22M i?2K- bm+? i?�i r?2`2�b QM2 BM+`2�b2b- i?2 Qi?2` /2+`2�b2b BM i?2 b�K2
K2�bm`2X

r(a, b) =
E(ab)

σaσb

E(ab) Bb i?2 +`Qbb@+Q``2H�iBQM #2ir22M a �M/ b �M/ σ2
a = E(a2) �M/ σ2

b = E(b2) �`2 i?2 p�`B�M+2b Q7 i?2
bB;M�Hb a �M/ b- `2bT2+iBp2HvX

h?2 +Q``2H�iBQM +Q2{+B2Mi ?�b iQ #2 BMi2`T`2i2/- �M/ Bib K2�MBM; �/Dmbi2/ iQ i?2 b+�H2 �i ?�M/X
lbm�HHv- � +Q``2H�iBQM +Q2{+B2Mi ‖r‖ ≤ 0.35 2tT`2bb2b HQr Q` Q` r2�F +Q``2H�iBQM- 0.36 ≤ ‖r‖ ≤ 0.67

bB;MB}2b KQ/2bi Q` KQ/2`�i2 +Q``2H�iBQMb- �M/ 0.68 ≤ ‖r‖ ≤ 1 bi`QM; Q` ?B;? +Q``2H�iBQMX �b i?2b2
`�M;2b �`2 BM �#bQHmi2 p�Hm2b- � M2;�iBp2 p�Hm2 7�HHBM; BM i?2 [−0.67; 0.36] Q#pBQmbHv K2�Mb � KQ/2`�i2
M2;�iBp2 +Q``2H�iBQMX (h�vHQ`- RNNy)

�M BKTQ`i�Mi 2H2K2Mi r?2M �bb2bbBM; i?2 bi`2M;i? �bbQ+B�i2/ rBi? i?2 +QKTmi2/ +Q``2H�iBQM +Q@
2{+B2Mi Bb i?2 bBx2 Q7 i?2 b�KTH2 nX AM Q`/2` iQ #2ii2` 2p�Hm�i2 i?2 K2�MBM; Q7 r- i?2 +Q2{+B2Mi Q7
/2i2`KBM�iBQM r2 Bb KQ`2 K2�MBM;7mHX Ai Bb /2}M2/ �b ǳi?2 T2`+2Mi Q7 i?2 p�`B�iBQM BM i?2 p�Hm2b Q7 i?2
/2T2M/2Mi p�`B�#H2 i?�i +�M #2 2tTH�BM2/ #v p�`B�iBQMb BM i?2 p�Hm2 Q7 i?2 BM/2T2M/2Mi p�Hm2Ǵ- i?mb
b?QrBM; ?Qr r2HH Qm` ?vTQi?2bBb rQ`FbX

JQ`2Qp2`- �b r2 /QMǶi FMQr r?2i?2` Qm` /�i� Bb HBM2�`Hv `2H�i2/- r2 �`2 ;QBM; iQ �HbQ +QKTmi2 aT2�`@
K�MǶb +Q``2H�iBQM #2ir22M i?2 p�`B�#H2b- r?B+? Bb � bi�iBbiB+�H K2�bm`2 Q7 i?2 bi`2M;i? Q7 � KQMQiQMB+
`2H�iBQMb?BT #2ir22M T�B`2/ /�i�X aT2�`K�MǶb +Q``2H�iBQM rQ`Fb #v +�H+mH�iBM; S2�`bQMǶb +Q``2H�iBQM QM
i?2 `�MF2/ p�Hm2b Q7 i?Bb /�i�X _�MFBM; U7`QK HQr iQ ?B;?V Bb Q#i�BM2/ #v �bbB;MBM; � `�MF Q7 R iQ i?2
HQr2bi p�Hm2- k iQ i?2 M2ti HQr2bi �M/ bQ QMX Ry3

rs = ρ = 1− 6
∑

d2i
n(n2 − 1)

?�pBM; /2}M2/ ?Qr r2Ƕ`2 ;QBM; iQ ;�i?2` i?2 /�i�- ?Qr r2Ƕ`2 ;QBM; iQ �M�Hvb2 Bi- �M/ rBi? r?�i
r2Ƕ`2 ;QBM; iQ +Q``2H�i2 Bi- BiǶb MQr iBK2 iQ T`Q+22/ rBi? Qm` �M�HvbBbX

Ry3?iiT,ffrrrXbi�ibimiQ`X�+XmFf`2bQm`+2bfmTHQ�/2/fbT2�`K�MbXT/7
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jXj �M�HvbBb

"v T2`7Q`KBM; T`2HBKBM�`v b2�`+?2b- BM Q`/2` iQ `2}M2 i?2 F2vrQ`/b 2KTHQv2/- Bi Bb +H2�` i?�i KQbi Q7
i?2 +?�ii2` rBi? i?2 K2�MBM; r2 M22/ Q++m`b �`QmM/ Lmi`Bb+Q`2X h?2 `2�bQMb 7Q` i?Bb �`2 p�`BQmbX 6B`bi
Q7 �HH- �b Bi Bb � bi`QM; #`�M/ rBi? � bT2+B}+- B/2MiB}�#H2 M�K2- Bi Bb 2�bv 7Q` mb2`b iQ i�HF �#Qmi Bi mbBM;
i?2 bT2+B}+- +Q``2+i i2`KX JQ`2Qp2`- BM `2+2Mi v2�`b �M/ KQMi?b Km+? /2#�i2 ?�b bT�`F2/ +QM+2`MBM;
Lmi`Bb+Q`2 �M/ Bib �/QTiBQM �i �M 1l@rB/2 H2p2H- bQ Bi Bb rBH/Hv mb2/X

AM �//BiBQM iQ i?�i- 2MQ`KQmb TQHHmiBQM Q++m`b #v Qi?2` F2vrQ`/bX J2MiBQMb Q7 JmHiBTH2 i`�{+ HB;?ib-
r?2M `2i`B2pBM; kyyyy `2bmHib Q7 Qm` [m2`v �`2 MQM@2tBbi2Mi- �M/ � b2�`+? rBi? QMHv i?Qb2 i?`22 rQ`/b
`2i`B2p2b kN `2bmHib BM i?2 H�bi bBt KQMi?bX 6QQ/- 7Q` 2t�KTH2- i�F2b mT i?2 K�DQ`Biv Q7 i?2 `2bmHib- #mi
Bi Bb iQQ rB/2 � F2vrQ`/- �M/ Bb MQi `2H2p�Mi iQ r?�i r2Ƕ`2 i`vBM; iQ /2i2`KBM2X

JQ`2Qp2`- i?2 iBK2 7`�K2 BM r?B+? r2 �`2 b2�`+?BM; Bb `2H2p�MiX h?2`2 T`2b2MiHv Bb �M 2MQ`KQmb KmHiB@
M�iBQM�H /2#�i2 �i i?2 1l@H2p2H QM i?2 �/QTiBQM Q7 Lmi`Bb+Q`2 �b � 1l@rB/2 6QS H�#2H iQ +QKTH2K2Mi
Qi?2` Mmi`BiBQM�H BM7Q`K�iBQM QM i?2 #QtX �M�HvbBM; i?Bb i`�{+ BM T�`iB+mH�` rBHH i?2`27Q`2 #2 T�`iB+mH�`Hv
bB;MB}+�MiX

"v 7QHHQrBM; Qm` KQ/2H i?2 `2b2�`+? [m2`v Bb i?mb bBKTHB}2/ iQ 7QHHQr i?2 Lmi`Bb+Q`2 /2#�i2- r?BH2
biBHH K�BMi�BMBM; i?2 `2bi`B+iBQM iQ `2i`B2p2 QMHv ir22ib TQbi2/ #v mb2`b i?�i ?�p2 b2i i?2B` T`Q}H2 HQ+�iBQMX
h?2 iBK2 bT�M mM/2` �M�HvbBb Bb #2ir22M yR@yR@kyky �M/ yR@ye@kykyX

R83jk ir22ib rBi? i?2 `2[mB`2/ +?�`�+i2`BbiB+b ?�p2 #22M `2i`B2p2/X Pmi Q7 i?2b2- /mTHB+�i2b �`2
2t+Hm/2/- H2�pBM; mb rBi? dRe3 Q`B;BM�H ir22ibX

6B;m`2 kj, *QKTQbBiBQM Q7 ir22ib `2i`B2p2/
Pm` rQ`FBM; /�i�b2i rBHH QMHv BM+Hm/2 i?2 dRe3 Q`B;BM�H QM2bX h?2 M2ti bi2T Bb iQ /2i2`KBM2 ?Qr

K�Mv �`2 `2ir22ib- �M/ iQ 2t+Hm/2 i?2K iQ �pQB/ TQHHmiBM; Qm` /�i�b2iX

q2 i?2M T`Q+22/ iQ `2/m+2 Qm` /�i�b2i #v 2HBKBM�iBM; i?2 k3XjkW Q7 `2ir22ib i?�i �`2 BM Bi- H2�pBM;
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6B;m`2 k9, *QKTQbBiBQM Q7 P`B;BM�H hr22ib
mb rBi? 8Rj3 ir22ib i?�i r2 rBHH T`Q+22/ iQ �M�Hvx2X

6B;m`2 k8, GQ+�iBQMb Q7 P`B;BM�H hr22ib
am#b2[m2MiHv- r2 2ti`�+i i?2 ir22ib i?�i ?�p2 � p�HB/ T`Q}H2 ;2QHQ+�iBQM �M/ i?mb � +QmMi`v- #v

}Hi2`BM; QM i?2 *QmMi`v }2H/ Q7 i?2 mb2` Q#D2+i �bbQ+B�i2/ rBi? 2�+? ir22iX Pmi Q7 i?2b2- i?2 i2M
KQbi@ir22iBM; +QmMi`B2b �`2 b2H2+i2/X

aB/2 #v bB/2 �`2 b?QrM i?2 +QmMi`v #m+F2ib rBi? �M/ rBi?Qmi `2ir22ib- ?B;?HB;?iBM; i?2 #B�b i?�i
BM+Hm/BM; i?2K ?�b QM i?2 /Bb+mbbBQMX

_2KQpBM; `2ir22ib �M/ /mTHB+�i2b Bb �HbQ BKTQ`i�Mi BM i?2 �M�Hvx2/ iBK2 7`�K2 #2+�mb2 K�Mv ir22ib
�`2 #2BM; `2Tm#HBb?2/ mM/2` i?2 /B`2+iBQM Q7 TQHBiB+�H H2�/2`b- #Qi? #v T2QTH2 �M/ #v #Qib- iQ BM~m2M+2
i?2 T2`+2TiBQM Q7 i?2 /2#�i2X am+? Bb i?2 +�b2 7Q` Ai�Hv- 7Q` 2t�KTH2- BM r?B+? i?2 K�DQ`Biv Q7 `2ir22ib
�`2 TQHBiB+�HX

�b +�M #2 b22M BM i?2 +?�`i- i?2 KQbi �+iBp2 +QmMi`B2b BM i?2 /2#�i2 �`2 �b 7QHHQrb
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6B;m`2 ke, .BpBbBQM Q7 hr22ib G�M;m�;2b 7`QK � +QmMi`v
*QmMi`v *QmMi a?�`2

6`�M+2 Rjke j3X98W

Ai�Hv 8yk R9X88W

"2H;BmK 9jR RkX8W

aT�BM 9kN RkX99W

:2`K�Mv j88 RyXkNW

L2i?2`H�M/b kRN eXj8W

arBix2`H�M/ ek RXdNW

lMBi2/ EBM;/QK 8j RX8jW

Pi?2` k-RW

h�#H2 9, *QmMi`v a?�`2b Q7 i?2 +QMp2`b�iBQM

� H2bb bB;MB}+�Mi #mi biBHH BMi2`2biBM; 2H2K2Mi Bb i?2 H�M;m�;2 b?�`2 Q7 i?2 ir22ib �+`Qbb i?2 iQi�H-
�b Bi biBHH 7QHHQrb i?2 *QmMi`v i`2M/X

"27Q`2 r2 �M�Hvx2 i?2 +Q``2H�iBQM rBi? � bT2+B}+ b2i Q7 ?2�Hi?BM2bb �M/ KBM/7mHM2bb p�`B�#H2b Q7
i?2 /�i� i?�i r2 ?�p2 ;�i?2`2/- Bi Bb BKTQ`i�Mi iQ mM/2`bi�M/ i?2 ;2M2`�H K2�MBM; Q7 r?�i Bb #2BM;
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6B;m`2 kd, G�M;m�;2b Q7 P`B;BM�H hr22ib
/Bb+mbb2/X

6B`bi Q7 �HH- >�b?i�;b �`2 2ti`�+i2/- QM+2 �;�BM #v QMHv HQQFBM; �i Q`B;BM�H ir22ib �M/ 2t+Hm/BM; i?2
TQHHmiBQM #v /mTHB+�i2b �M/ `2ir22ibX Ai Bb +H2�` i?�i i?2 K�DQ`Biv Q7 i?2 +QMp2`b�iBQM `Qi�i2b �`QmM/
Lmi`Bb+Q`2- #2+�mb2 Q7 i?2 BMi2`M�iBQM�H /2#�i2 �i �M 1l rB/2 H2p2H i?�i /r�`7b �Mvi?BM; 2Hb2X h?Bb
Bb �HbQ K�/2 2pB/2Mi 7`QK 2m �M/ m2X Pi?2` MQi�#H2 2H2K2Mib �`2 i?2 K2MiBQMBM; Q7 Mmi`BM7Q`K- i?2
Bi�HB�M �Hi2`M�iBp2 7Q` � 1l@b�M+iBQM2/ H�#2H- �H#2Bi rBi? � Km+? HBKBi2/ b+QT2X

6B;m`2 k3, >�b?i�; .Bbi`B#miBQM

_2H2p�Mi BM i?2 7`�KBM; Q7 i?2 /Bb+mbbBQM Bb �HbQ i?2 K2MiBQM iQ 6�`Kk6Q`F- 1lǶb M2r 6QQ/ SQHB+v-
pB� i?2 ?�b?i�;b 2m �M/ m2- �b i?2 /2#�i2 #2+�K2 KQ`2 BMi2Mb2X RyN h?2 `2;mH�iBQM r�b 2tT2+i2/ iQ
BMbiBimi2 ;mB/2HBM2b 7Q` i?2 1l@qB/2 �/QTiBQM Q7 � 6QS G�#2H- �M/ 2p2M iQ +`QrM Lmi`Ba+Q`2 �b i?2

RyN?iiTb,ffrrrX7QQ/M�pB;�iQ`X+QKf�`iB+H2fkykyfy8fkkfq?�i@/Q2b@i?2@7�`K@iQ@7Q`F@bi`�i2;v@K2�M@7Q`@i?2@7mim`2@Q7@
7QQ/@BM@1m`QT2
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+?Qb2M QM2X u2i- MQ /2+BbBQM r�b K�/2- �b i?2 /Q+mK2Mi bBKTHv bi�i2/ � bi`QM; M2+2bbBiv 7Q` � b?�`2/-
mMB[m2 H�#2HX

h?2 M2ti bi2T BM i2`Kb Q7 +QMi2Mi �M�HvbBb Bb iQ /2i2`KBM2 i?2 KQbi 7`2[m2Mi rQ`/b i?�i �`2 mb2/X
qQ`/b ?�p2 i?mb #22M iQF2MBx2/ �++Q`/BM; iQ i?2 H�M;m�;2 Q7 i?2 ir22i i?�i r2 ?�p2 T`2pBQmbHv �miQ@
K�iB+�HHv /2i2`KBM2/ i?`Qm;? �M �H;Q`Bi?KX

AM �//BiBQM iQ i?2 H�M;m�;2@bT2+B}+ biQT rQ`/b- #v HQQFBM; �i i?2 BMi2`K2/B�i2 `2bmHib Q7 i?2 iQF@
2MBx�iBQM T`Q+2bb- i?2 HBbi ?�b #22M BKT`Qp2/ �M/ BM+`2�b2/ iQ H2�p2 mb QMHv rBi? i?2 KQ`2 K2�MBM;7mH
rQ`/bX

�7i2` i?�i- rQ`/b ?�p2 #22M +QmMi2/ �M/ /BpB/2/ BMiQ #m+F2ib- H2�pBM; mb rBi? i?2 KQbi `2+m``BM;
rQ`/b �M/ +QM+2Tib BM KmHiBTH2 H�M;m�;2bX h?2 7QHHQrBM; rQ`/@+HQm/ ?�b #22M ;2M2`�i2/- �M/ i?2 #B;;2`
i?2 7QMi bBx2 Q7 i?2 rQ`/- i?2 ?B;?2` i?2 7`2[m2M+v Q7 � rQ`/ BM Qm` b2H2+i2/ /�i�b2iX

6B;m`2 kN, qQ`/ *HQm/
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PM+2 �;�BM- Lmi`Bb+Q`2 i�F2b mT i?2 K�DQ`Biv Q7 i?2 /Bb+mbbBQM bT�+2- �HQM;bB/2 rQ`/b bm+? �b
/2#�i �M/ T`QMmi`Bb+Q`2 i?�i ?B;?HB;?i i?2 +QMi`�bi �i �M 1m`QT2�M H2p2HX *QMi`�bi i?�i Bb 2pB/2Mi
�HbQ 7`QK i?2 mb�;2 Q7 6`2M+? i2`KbX

AMi2`2biBM; Bb �HbQ i?2 �TT2�`�M+2 Q7 #`�M/ M�K2b bm+? �b .�MQM2- L2biHö �M/ *Q+� *QH�X h?2
*Q+� *QH� pb S�`K2b�M 2t�KTH2 Bb mbm�HHv- �M/ bQK2iBK2b bmT2`}+B�HHv- mb2/ #v Lmi`Bb+Q`2 /2i`�+iQ`b
BM Q`/2` iQ 2t2KTHB7v i?2 �HH2;2/ BM72`BQ`Biv Q7 i?2 H�#2HX aT2+B}+�HHv- i?2v b�v i?�i i?2 Lmi`Bb+Q`2
KQ/2H ?�b � 7�HH�+v #2+�mb2 Bi `�i2b *QF2 ?B;?2`- �M/ i?mb ?2�Hi?B2`- i?�M S�`K2b�MX q?BH2 i?Bb Bb
i`m2- Bi /2T2M/b QM i?2 7�+i i?�i- #v /2bB;M- i?2 H�#2H b?QmH/ MQi #2 mb2/ iQ +QKT�`2 /Bz2`2Mi T`Q/m+i
+�i2;Q`B2bX h?2 Qi?2` irQ �`2 #`�M/b i?�i �`2 BM 7�pQm` Q7 mbBM; Lmi`Bb+Q`2- �M/ i?�i �`2 �+im�HHv
2KTHQvBM; Bi pQHmMi�`BHv QM i?2B` T�+F�;2bX

h?2 T`2b2M+2 Q7 i?Bb `?2iQ`B+�H bi�i2K2Mi ?B;?HB;?ib ?Qr TQHBiB+Bx2/ i?2 /Bb+mbbBQM �`QmM/ 6QS H�#2Hb-
�M/ Lmi`Bb+Q`2 BM ;2M2`�H- BbX �M/ r?�i Bb KQ`2 TQHBiB+Bx2/ i?�M i?2 T`2b2M+2 Q7 7`�i2HHB/Bi�HB�-
;BQ`;B�K2HQMB �M/ K�ii2Qb�HpBMBKB- `2bT2+iBp2Hv i?2 M�K2 Q7 � Ai�HB�M T�`iv �M/ Q7 �M Ai�HB�M
TQHBiB+B�M i?�i �`2 bi`QM;Hv QTTQbBM; i?2 H�#2H �M/ T`QKQiBM; #�ii2`B�- i?2 Ai�HB�M Lmi`BM7Q`K "�ii2`v\

L2p2`i?2H2bb- i?2 /Bb+mbbBQM �TT2�`b iQ 7Q`;2i r?�i i?2 H�#2Hb b?QmH/ /QX LQ K2MiBQMb iQ i?2 Tm`TQb2
Q7 H�#2Hb- rBi? rQ`/b bm+? �b Q#2bBiv- Qp2`r2B;?i- �+iBpBiv- }iM2bb �`2 K�/2- i?mb `2/m+BM; i?2 /2#�i2
QMHv iQ bQK2i?BM; `2H�i2/ iQ i?2 H�#2Hb i?2Kb2Hp2bX

GQQFBM; �i i?2 i2KTQ`�H /Bbi`B#miBQM Q7 i?2 ir22ib Bb �HbQ BMi2`2biBM;- �b T2` i?2 #2HQr +?�`iX G2iǶb
;Q i?`Qm;? i?2 T2�F /�i2bX

Ç kykyyRRe .�MQM2- QM2 Q7 i?2 rQ`H/Ƕb H�`;2bi 7QQ/ K�Mm7�+im`2`b- pQHmMi�`BHv �/QTib Lmi`Bb+Q`2-
bi�`iBM; rBi? T`Q/m+ib 7Q` +?BH/`2MX

Ç kykyyRkR Ai�Hv Q{+B�HHv �MMQmM+2b Bib Lmi`Bb+Q`2 �Hi2`M�iBp2- Lmi`BM7Q`K "�ii2`v

Ç kykyyRkk E2HHQ;b 6`�M+2 pQHmMi�`BHv �/QTib Lmi`Bb+Q`2 7Q` QM Bib *2`2�Hb

Ç kykyykRk S2TbB*Q pQHmMi�`BHv �/QTib Lmi`Bb+Q`2 BM � T`Q;`2bbBp2 r�v

Ç kykyy9k3 L2biHû T`Q/m+ib 2[mBTT2/ rBi? Lmi`Bb+Q`2 #2;BM �TT2�`BM; BM arBix2`H�M/

Ç kyky J�v i?2 /2#�i2 +QM+2`MBM; 6�`Kk6Q`F BM+`2�b2b

h?2 }M�H 2H2K2Mi Bb a2MiBK2Mi �M�HvbBbX �b 2tTH�BM2/ BM i?2 J2i?Q/QHQ;v- a2MiBK2Mi �M�HvbBb
`2[mB`2b i?2 bQ7ir�`2 iQ ǴmM/2`bi�M/Ǵ i?2 K2�MBM; Q7 i?2 rQ`/b- �M/ i?mb M22/b i`�BMBM;X 6Q` i?2 b+QT2
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6B;m`2 jy, h2KTQ`�H .Bbi`B#miBQM Q7 ir22ib
Q7 i?Bb �M�HvbBb- QMHv � T�`iB�H i`�BMBM; b2i ?�b #22M mb2/- �M/ i?mb QMHv ir22ib BM 1M;HBb? ?�p2 #22M
�bb2bb2/X SQH�`Biv b+Q`2b p ?�p2 #22M +QKTmi2/ i?`Qm;? LGhEǶb o�/2` Qp2` � ;`�M/ iQi�H Q7 n = 666

ir22ib BM 1M;HBb?- �b mbm�H 2t+Hm/BM; /mTHB+�i2b �M/ `2ir22ibX

6B;m`2 jR, a2MiBK2Mi .Bbi`B#miBQM

�b BiǶb +H2�` 7`QK i?2 +?�`i- i?2 K�DQ`Biv Q7 i?2 ir22ib �`2 TQbBiBp2- bT2+B}+�HHv 72W Q7 i?2 /�i�b2i-
rBi? � TQH�`Biv b+Q`2 p > 0X h?2 K2�M b+Q`2 Bb p = 0.182- �M/ i?2 K2/B�M Bb p = 0.312X ai�M/�`/
/2pB�iBQM Bb +QKTmi2/ �b σ = 0.428X

Pm` +�H+mH�iBQMb- �H#2Bi HBKBi2/ i?2 ir22ib BM 1M;HBb?- i?mb BM/B+�i2 i?�i Lmi`Bb+Q`2 Bb ;2M2`�HHv r2HH
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T2`+2Bp2/ #v ir22i2`b- �M/ i?�i BM i?2 2v2 Q7 � /2#�i2 Q++m``BM; QM i?2 iQTB+- i?2 K�DQ`Biv ir22ib �#Qmi
Bi +�M #2 b22M �b T`QKQiBM; Bi �M/ i?2 +QM+2Ti Q7 6`QMi Q7 S�+F H�#2HHBM; BMbi2�/ Q7 QTTQbBM; BiX

6B;m`2 jk, a�MF2v .B�;`�K Q7 i?2 .�i�b2i

jXjXR *Q``2H�iBQM �M�HvbBb

q2 MQr FMQr i?�i i?2 +QMp2`b�iBQMb �`QmM/ 6QS H�#2Hb Q++m` �`QmM/ Lmi`Bb+Q`2- �M/ r2 FMQr T`2+Bb2Hv
i?2 +QmMi`B2b r?2`2 i?2b2 +QMp2`b�iBQMb ?�TT2M- �M/ BM r?B+? H�M;m�;2X

L2p2`i?2H2bb- i?2 ;Q�H Q7 Qm` �M�HvbBb Bb iQ /2i2`KBM2 r?2i?2` � `2H�iBQMb?BT 2tBbib #2ir22M � 72r
b2H2+i2/ ?2�Hi?BM2bb �M/ KBM/7mHM2bb BM/B+�iQ`b- �M/ BMi2`2bi iQr�`/b i?2 QM;QBM; /2#�i2 QM 6`QMi Q7
S�+F H�#2HbX

�b ?B;?HB;?i2/ BM i?2 K2i?Q/QHQ;v T�`i- i?2 p�`B�#H2b i?�i rBHH #2 +QKT�`2/ rBi? Qm` b?�`2 Q7
/Bb+Qm`b2 �`2

Ç a?�`2 S2`+2Mi�;2 Q7 Pp2`r2B;?i S2QTH2 BM i?2 +QmMi`v

Ç a?�`2 S2`+2Mi�;2 Q7 P#2b2 S2QTH2 BM i?2 +QmMi`v

Ç a?�`2 S2`+2Mi�;2 Q7 S2QTH2 i?�i /Q T?vbB+�H �+iBpBiv �i H2�bi QM+2 2p2`v b2p2M /�vb

6Q` 2�+?- i?2 +Q``2H�iBQM +Q2{+B2Mi r rBHH #2 +QKTmi2/- iQ;2i?2` rBi? Bib r2 �M/ ρX

NR



h?2 +QmMi`B2b 7Q` r?B+? r2 ?�p2 � K2�MBM;7mH b?�`2 Q7 /Bb+Qm`b2 T2`+2Mi�;2- /2i2`KBM2/ Qp2` R83jk
ir22ib- �M/ i?�i r2 rBHH +Q``2H�i2 rBi? i?2 �7Q`2K2MiBQM2/ T�`�K2i2`b- �`2, 6`�M+2- Ai�Hv- "2H;BmK-
aT�BM- :2`K�Mv- L2i?2`H�M/b- lMBi2/ EBM;/QK- SQ`im;�HX

jXjXk a?�`2 S2`+2Mi�;2 Q7 Pp2`r2B;?i S2QTH2 BM i?2 *QmMi`v pbX W Q7 .Bb+Qm`b2

6B;m`2 jj, *Q``2H�iBQM rBi? Pp2`r2B;?i a?�`2 Q7 SQTmH�iBQM

S2�`bQM *Q``2H�iBQM *Q2{+B2Mi @y-8dN

aT2�`K�M *Q``2H�iBQM *Q2{+B2Mi @y-d38

R2 y-jje

h�#H2 8, .Bb+Qm`b2 W pb Pp2`r2B;?i W *Q``2H�iBQM

"v +Q``2H�iBM;- +QmMi`v #v +QmMi`v- i?2 T2`+2Mi�;2 Q7 Q`B;BM�H ir22ib +QM+2`MBM; i?2 Lmi`Bb+Q`2
/2#�i2 �M/ i?2 b?�`2 Q7 Q#2b2 �/mHib BM b�B/ +QmMi`v- r2 `2�+? � r Q7 @y-8dN �M/ � ρ Q7 @y-d38 h?Bb Bb
� M2;�iBp2- K2/BmK +Q``2H�iBQM- K2�MBM; i?�i i?2`2 Bb � K2�MBM;7mH BMp2`b2 `2H�iBQMb?BT #2ir22M i?2
BMi2`2bi BM i?2 /2#�i2 BM i?2 +QmMi`v �M/ i?2 MmK#2` Q7 Qp2`r2B;?i T2QTH2X AM /Bz2`2Mi rQ`/b- h?2
KQ`2 Qp2`r2B;?i Bb i?2 TQTmH�iBQM Q7 i?2 +QmMi`v- i?2 H2bb BMi2`2bi BM i?2 1l@rB/2 /2#�i2X

h?2 1l +QmMi`B2b rBi? i?2 H�`;2bi b?�`2 Q7 M�iBQM�Hb i?�i �`2 Qp2`r2B;?i- bm+? �b J�Hi�- *`Q�iB�-
aHQp2MB� �M/ lMBi2/ EBM;/QK- ?�p2 HBiiH2 Q` MQ +QMp2`b�iBQM +QM+2`MBM; i?2 iQTB+X

h?Bb Bb �M mM/2`bi�M/�#H2- v2i mM/2bB`2/ Qmi+QK2- �b i?2 H�#2Hb b?QmH/ #2 b22M �b � iQQH iQ ?2HT
`2/m+2 Q#2bBiv- bQ BiǶb BM i?2 BMi2`2bi Q7 Qp2`r2B;?i T2QTH2 i?�i 2�i mM?2�Hi?BHv iQ BKTH2K2Mi i?2KX h?Bb
+QmH/ #2 b22M �b ?�TT2MBM; #2+�mb2 H2bb BMi2`2bi- Q` bBKTHv H2bb Tmb? #v BMbiBimiBQMb iQr�`/b Mmi`BiBQM�H
iQTB+b- MQi QMHv `2H�i2/ iQ 6`QMi Q7 S�+F H�#2Hb- H2�/b iQ r2B;?i Bbbm2b �M/ #�/ Mmi`BiBQMX
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jXjXj a?�`2 S2`+2Mi�;2 Q7 P#2b2 S2QTH2 BM i?2 *QmMi`v pbX W Q7 .Bb+Qm`b2

6B;m`2 j9, *Q``2H�iBQM rBi? P#2b2 a?�`2 Q7 SQTmH�iBQM

S2�`bQM *Q``2H�iBQM *Q2{+B2Mi @y-kNd

aT2�`K�M *Q``2H�iBQM *Q2{+B2Mi @y-9d

R2 y-y33e

h�#H2 e, .Bb+Qm`b2 W pb P#2b2 W *Q``2H�iBQM

h?2 +QmMi`v #v +QmMi`v +Q``2H�iBQM #2ir22M i?2 T2`+2Mi�;2 Q7 Q`B;BM�H ir22ib �M/ i?2 b?�`2 Q7 P#2b2
T2QTH2 T2` 2�+? +QmMi`v ?�b �M r Q7 @y-kNd �M/ � ρ Q7 @y-9dX PM+2 �;�BM- i?Bb � M2;�iBp2 +Q``2H�iBQM- �M/
bBKBH�`Hv iQ i?2 T`2pBQmbHv +QKTmi2/ QM2 rBi? i?2 Qp2`r2B;?i b?�`2 Q7 i?2 TQTmH�iBQMX h?Bb Bb 2tT2+i2/-
�b Q#2b2 T2QTH2 �`2 � bm#b2i Q7 i?Qb2 B/2MiB}2/ �b Qp2`r2B;?iX u2i- � HQr2`- �H#2Bi M2;�iBp2 �M/ biBHH
T`2b2Mi +Q``2H�iBQM +�M #2 BMi2`T`2i2/ �b � KQ`2 M2mi`�H �TT`Q�+? Q7 M�iBQM�Hb Q7 +QmMi`B2b rBi? � ?B;?2`
b?�`2 Q#2b2 +BiBx2Mb iQr�`/b 6QS H�#2Hb- �M/ i?2 /2#�i2 BM ;2M2`�HX q?BH2 Bi Bb #2ii2` i?�M � bi`QM;2`
BMp2`b2 `2H�iBQM- Bi biBHH TQb2b � ;`2�i i?`2�i iQ i?2B` BKTH2K2Mi�iBQMX

jXjX9 a?�`2 S2`+2Mi�;2 Q7 S2QTH2 i?�i T`�+iB+2 bTQ`ib 7`2[m2MiHv BM i?2 *QmMi`v pbX W Q7
.Bb+Qm`b2

S2�`bQM *Q``2H�iBQM *Q2{+B2Mi @y-yyk

aT2�`K�M *Q``2H�iBQM *Q2{+B2Mi y

R2 4, 49× 10−6

h�#H2 d, .Bb+Qm`b2 W pb �+iBp2 W *Q``2H�iBQM

h?2 +QmMi`v #v +QmMi`v +Q``2H�iBQM #2ir22M i?2 T2`+2Mi�;2 Q7 Q`B;BM�H ir22ib �M/ i?2 T2`+2Mi�;2
Q7 T2QTH2 i?�i T`�+iB+2 bTQ`ib �i H2�bi r22FHv BM i?2B` `2bT2+iBp2 +QmMi`v ?�b �M r Q7 @y-yyk �M/ � ρ Q7
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6B;m`2 j8, *Q``2H�iBQM rBi? aTQ`i@�+iBp2 a?�`2 Q7 SQTmH�iBQM
yX q2 +�M i?mb +QM+Hm/2 i?�i- #�b2/ QM Qm` /�i�- MQ +Q``2H�iBQM- S2�`bQM Q` aT2�`K�M- 2tBbib #2ir22M
bTQ`iBM2bb �M/ i?2 BMi2`2bi Q7 T2QTH2 BM � ?2�Hi?v �M/ �+iBp2 HB72bivH2- �M/ i?2B` BMi2`2bi Q` FMQrH2/;2
+QM+2`MBM; i?2 6`QMi Q7 S�+F H�#2HHBM; b+?2K2bX

h?Bb Bb �M BKTQ`i�Mi- 2p2M B7 M2;�iBp2 `2bmHi- �b �M �+iBp2 �M/ ?2�Hi?v HB72bivH2 Bb QM2 Q7 i?2 ;Q�Hb
b?�`2/ #v �HH i?2 ?2�Hi?BM2bb BMBiB�iBp2b i?�i rQ`F QM BKT`QpBM; T2QTH2Ƕb HBp2b- �M/ i?�i /2}MBi2Hv M22/b
rQ`F QMX

AM i?2 7QHHQrBM; i�#H2 r2 +�M b22 � bvMi?2bBb Q7 i?2 S2�`bQM +Q``2H�iBQM K2i`B+b i?�i r2 ?�p2 +QK@
Tmi2/X �bB/2 7`QK i?2 QM2b i?�i r2 ?�p2 �H`2�/v +QKK2Mi2/- i?2 �miQ@+Q``2H�iBQM Q7 i?2 p�`B�#H2b
Bb Q#pBQmbHv 1X >B;? Bb �HbQ- �b 2tT2+i2/- i?2 +Q``2H�iBQM #2ir22M i?2 b?�`2 Q7 Q#2bBiv@�z2+i2/ BM i?2
TQTmH�iBQM �M/ i?�i Q7 Qp2`r2B;?i T2QTH2X

�M BMi2`2biBM; 2H2K2Mi +QM+2`Mb i?2 bTQ`ib K2i`B+X h?2`2 Bb � bi`QM;- M2;�iBp2 +Q``2H�iBQM #2ir22M
i?2 T2`+2Mi�;2 Q7 Qp2`r2B;?i M�iBQM�Hb �M/ i?2 +QmMi`vǶb BMi2`2bi BM /QBM; bTQ`ib- K2�MBM; i?�i KQ`2
bTQ`i K2�Mb H2bb Qp2`r2B;?i T2QTH2X u2i- i?2 QTTQbBi2 ?�TT2Mb r?2M +Q``2H�iBM; aTQ`ib �M/ P#2bBiv-
K2�MBM; i?�i i?2 aTQ`ib p�`B�#H2 Bb MQi /2T2M/2Mi QM i?2 T?vbB+�H b?�T2 Q7 +BiBx2Mb- �M/ i?�i i?mb
Q#2bBiv /2T2M/b QM /Bz2`2Mi 7�+iQ`bX � KQ`2 �+iBp2 +QmMi`v �b � r?QH2- i?2 TQbBiBp2 K2bb�;2b i?�i
/2`Bp2 7`QK Bi- �M/ i?2 T22` T`2bbm`2 i?�i +QK2b 7`QK Bi- +QmH/ #2 MQi 2MQm;? iQ +QMi`�bi Q#2bBivX
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W Q7 .Bb+Qm`b2 W Pp2`r2B;?i W P#2bBiv W aTQ`ib

W Q7 .Bb+Qm`b2 R @y-8dN @y-kNd @y-yyk

W Pp2`r2B;?i R y-Nk3 @y-8ke

W P#2bBiv R y-djk

W aTQ`ib R

h�#H2 3, *Q``2H�iBQM amKK�`v

AM +QM+HmbBQM- i?2 /Bb+Qm`b2 QM i?2 iQTB+b Q7 Lmi`BiBQM- �M/ i?2 BMi2`2bi BM Q#i�BMBM; �M 1l@qB/2
H�#2H- �`2 2ti`2K2Hv TQH�`Bx2/ �M/ H2/ #v � /2#�i2 i?�i Bb }`bi �M/ 7Q`2KQbi TQHBiB+�H- �M/ QMHv �7i2`
rBi? i?2 BMi2`2bi Q7 +BiBx2Mb BM KBM/X AiǶb #2+QK2 KQ`2 Q7 � #�iiH2 #2ir22M L�iBQM�H 7Q`+2b- K�BMHv
6`�M+2 �M/ Ai�Hv- #mi Bi HQQFb HBF2 BiǶb KQ`2 Q7 � K�ii2` Q7 M�iBQM�H T`B/2 �M/ � r�v iQ /2bi�#BHBx2 i?2
1m`QT2�M lMBQM i?�M �+im�HHv �M BMi2`2bi BM ?2�Hi?- �M/ BM �+im�HHv T`QpB/BM; i?2 #2bi +QKTH2K2Mi�`v
H�#2HX

1p2M �++QmMiBM; 7Q` i?Bb #B�b iQr�`/b 6`�M+2 �M/ Ai�Hv H2�p2b � ?m;2 BK#�H�M+2- �b 1l +QmMi`B2b
i?�i ?�p2 i?2 H�`;2bi b?�`2b Q7 Qp2`r2B;?i TQTmH�iBQM bm+? �b J�Hi� Q` i?2 lXEX /Q MQi 2p2M i�F2 T�`i
BM i?2 /2#�i2- Q` /Q bQ BM � p2`v HBKBi2/ 7Q`KX G2iǶb i`v iQ mM/2`bi�M/ r?vX

eRW Q7 i?2 TQTmH�iBQM Q7 J�Hi� Bb Qp2`r2B;?i- i?2 H�`;2bi T2`+2Mi�;2 BM i?2 2MiB`2 lMBQMX aQK2 Q7
i?2 +QMi`B#miBM; 7�+iQ`b- MQi QMHv iQ Q#2bBiv- #mi iQ � HQr2` BMi2`2bi +QM+2`MBM; ?2�Hi?BM2bb �M/ r2HH@
#2BM; �`2 � ?m;2 KQiQ`Bx�iBQM `�i2RRy- �M 2+QMQKv #�b2/ KQbiHv QM b2�bQM�H iQm`BbK �M/ b2`pB+2b �M/
i?mb � ?B;? MmK#2` Q7 b2/2Mi�`v T2QTH2- � HQr :.S T2` BM?�#Bi�Mi �M/ � HQr ;2M2`�H 2/m+�iBQM H2p2HRRRX
J�Hi�Ƕb ;Qp2`MK2Mi ?�b i`B2/ iQ i�+FH2 i?Bb Bbbm2 rBi? i?2 ǳ6QQ/ �M/ Lmi`BiBQM SQHB+v �M/ �+iBQM SH�M
7Q` J�Hi� kyR8@kykyǴRRkX u2i- i?2 �TT`Q�+? Bb KQ`2 7Q+mb2/ QM 2/m+�iBM; i?2 TQTmH�iBQM QM ?2�Hi?v
/B2ib- �`iB}+B�HHv �Hi2`BM; T`B+2b iQ T`QKQi2 ;QQ/ 7QQ/ �M/ iQ /Bb+Qm`�;2 mM?2�Hi?v Mmi`B2Mib- �M/ iQ
/Bb+Qm`�;2 mb�;2 Q7 bm;�`v /`BMFbRRj

q?BH2 i?2 bBim�iBQM b22Kb iQ iB+F �HH i?2 #Qt2b i?�i rQmH/ K�F2 � 6`QMi Q7 S�+F H�#2HHBM; b+?2K2 � p2`v
2z2+iBp2 iQQH- i?2 TH�M #`B2~v M�K2b � ;2M2`B+ ǵ#2ii2` H�#2HHBM;Ǵ- MQ bT2+B}+ K2MiBQM Bb K�/2 iQ 6QS
H�#2HHBM; bi`�i2;B2b- �M/ MQ 2zQ`i r?�ibQ2p2` ?�b #22M K�/2 BM i?�i /B`2+iBQMX

h?2 lXEX- �MQi?2` H�`;2 Qz2M/2` rBi? 8eW- ?�b � p2`v HQr b?�`2 Q7 /Bb+Qm`b2- �H#2Bi T`2b2Mi BM Qm`
+Q``2H�iBQM �M�HvbBbX h?2 `2�bQMb #2?BM/ Bi �`2 KmHiBTH2, }`bi �M/ 7Q`2KQbi- i?2 lXEX ?�b �H`2�/v Bib

RRy?iiT,ff2+X2m`QT�X2mf2m`Qbi�ifbi�iBbiB+b@2tTH�BM2/fBM/2tXT?Tfh`�MbTQ`i
RRR?iiTb,ffrrrX/2bi�iBbX/2f1m`QT�f1Lf*QmMi`vf*QKT�`BbQMf:1_n1ln*QKT�`2/X?iKH
RRk?iiTb,ff2ti`�M2iXr?QXBMifMmi`BiBQMf;BM�f2MfMQ/2fkjeye
RRj?iiTb,ffrrrXTr+X+QKfKif2MfTm#HB+�iBQMbf�bb2ibfr2B;?BM;@i?2@+Qbi@Q7@Q#2bBivXT/7
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MQM@K�M/�iQ`v H�#2HHBM; b+?2K2- KmHiBTH2 i`�{+ HB;?ib- �M/ � b2i Q7 ;mB/2HBM2b i?�i T`QKQi2 Bi rBH/HvX
�b r2 ?�p2 b�B/- i?2 /2#�i2 QM i?2b2 H�#2Hb Bb #2+QKBM; KQ`2 �M/ KQ`2 TQHBiB+�H- bQ ?�pBM; � T`QT`B2i�`v
bi�M/�`/ +QmH/ #2 b22M �b � K�ii2` Q7 M�iBQM�H T`B/2X JQ`2Qp2`- i?2 7�+i i?�i i?2v �`2 BM i?2 T`Q+2bb Q7
H2�pBM; i?2 1m`QT2�M lMBQM K2�Mb i?2`2 Bb MQ H2p2`�;2- TQHBiB+�H Q` r?�ibQ2p2`- BM 7m2HHBM; i?Bb /2#�i2X
aQ- i?2 `2�bQM #2?BM/ Bi KB;?i #2 i?�i i?2 +QmMi`v Bb MQi BMi2`2bi2/ �M/ i?�i Bb b�iBb}2/ #v Bib 2tBbiBM;
H�#2HHBM; b+?2K2X L2p2`i?2H2bb- #v HQQFBM; �i i?2 bBx2 Q7 i?2 Q#2b2 �M/ Qp2`r2B;?i TQTmH�iBQM- Bi HQQFb
HBF2 i?2 H�#2H �H`2�/v BM TH�+2 Bb MQi bm++2bb7mH BM Bib i�bFX

Pm` +Q``2H�iBQM �M�HvbBb b?Qrb i?�i i?2 ?2�Hi?B2` i?2 +QmMi`v i?2 KQ`2 +QMp2`b�iBQM �#Qmi i?2
iQTB+b ?�TT2Mb- i?mb +2`iB7vBM; pB� � bi`QM; BMp2`b2 +Q``2H�iBQM i?�i ?2�Hi?B2` M�iBQMb �`2 BMi2`2bi2/ BM
r�vb iQ bi�v ?2�Hi?v- �M/ BM M2r iQQHb i?2v +�M mb2X PM i?2 Qi?2` ?�M/- +QmMi`B2b rBi? � ?B;? b?�`2
Q7 Qp2`r2B;?i +BiBx2Mb �`2 MQi i�FBM; T�`i BM i?2 +QMp2`b�iBQMX h?Bb +�M #2 2tTH�BM2/ #v HQQFBM; �i
i?2 TQHB+B2b i?2v ?�p2 2M�+i2/ iQ +m`# LQM@*QKKmMB+�#H2 .Bb2�b2b- i?�i `2pQHp2 KQ`2 �`QmM/ 2Bi?2`
T`QKQiBM; 7QQ/ 2/m+�iBQM �M/ BM+`2�b2/ i�t�iBQM Q` i?2 �TTHB+�iBQM Q7 /Bz2`2Mi Mmi`BiBQM�H H�#2Hb i?�i
�`2 �H`2�/v BM;`�BM2/ BM i?2 +BiBx2MǶb KBM/bX G�#2Hb i?�i �`2 �TT�`2MiHv- MQi rQ`FBM; BM i?2 r�v i?2v
b?QmH/X h?2 +QKKmM�H- +?Q`�H `QH2 Q7 +QQ`/BM�iBQM Q7 i?2 1m`QT2�M lMBQM Bb 2pB/2MiHv MQi 72Hi �b mb27mH
BM i?Bb �`2�X

h?Bb i`2M/ ?�b iQ #2 BMp2`i2/, �HH M�iBQMb- 2bT2+B�HHv i?2 QM2b rBi? ?B;?2` Q#2bBiv �M/ Qp2`r2B;?i
`�i2b ?�p2 iQ #2 BMi2`2bi2/- �M/ M22/ iQ r�Mi �b K�Mv rQ`FBM; iQQHb �b TQbbB#H2 �b iQ };?i i?2 MQM@
+QKKmMB+�#H2 /Bb2�b2 i?2v rBHH BM+m` BMiQX h?Bb Bb MQi � };?i i?�i +�M #2 rQM �HQM2- �M/ ;Qp2`MK2Mib
?�p2 iQ mM/2`bi�M/ BiX

jX9 GBKBi�iBQMb Q7 i?2 aim/v � 6mim`2 ai2Tb

jX9XR G�M;m�;2 �M/ h`�MbH�iBQM Abbm2b

PM2 Q7 i?2 T2+mHB�`BiB2b Q7 i?2 /2#�i2 QM 6QS G�#2HHBM; Bb i?�i Bb +`Qbb@#Q`/2`- �M/ i?�i i?mb Q++m`b
�HH �`QmM/ i?2 rQ`H/ BM /Bz2`2Mi H�M;m�;2bX 6Q` i?2 b+QT2 Q7 Qm` �M�HvbBb- i?2 BKTQ`i�Mi 2H2K2Mi Bb
mM/2`bi�M/BM; r?2`2 i?2 +QMp2`b�iBQM ?�TT2MbX h?2 +QMi2Mib Q7 i?2 +QMp2`b�iBQM- i?2 b2MiBK2Mi Q` i?2
iQTB+b �`2 MQi i?2 K�BM bm#D2+ibX u2i- BM i?2 QTiB+ Q7 � KQ`2 �/p�M+2/- i�`;2i2/ �TT`Q�+? iQ 2KTHQv
bQ+B�H K2/B� BM Q`/2` iQ +QKKmMB+�i2 �M/ 2/m+�i2 �#Qmi 6QSG- Bi Bb BKTQ`i�Mi iQ HQQF �i i?Bb 2H2K2Mib
�b r2HHX

u2i- i?2b2 �M�Hvb2b `2[mB`2 �H;Q`Bi?Kb iQ mM/2`bi�M/ i?2 K2�MBM;b Q7 i?2 rQ`/b- iQ /2i2`KBM2 +QM@

Ne



i2tib- 2KQiBQMbX h?Bb +�M QMHv #2 /QM2 i?`Qm;? � i`�BMBM; b2i- bT2+B}+ 7Q` 2�+? H�M;m�;2X Pm` bim/v ?�b
QMHv 7Q+mb2/ QM ir22ib BM 1M;HBb? #2+�mb2 Q7 i?2 rB/2bT`2�/ �p�BH�#BHBiv Q7 +Q`TQ`� BM i?�i H�M;m�;2X �
7mim`2 bi2T +QmH/ #2 iQ ;�BM �++2bb iQ +QKK2`+B�H@;`�/2 i`�BMBM; b2ib iQ bT2+B}+�HHv �M�Hvx2 iQTB+b �M/
b2MiBK2Mib BM � i�`;2i2/ K�MM2`X

jX9Xk SQHBiB+Bx�iBQM � SQHHmiBQM #v "Qib

�b ?B;?HB;?i2/ #v i?2 F2vrQ`/b �M/ iQTB+b B/2MiB}2/ #v i?2 i2tim�H �M�HvbBb T2`7Q`K2/- i?2 /2#�i2 QM
6`QMi Q7 S�+F G�#2HHBM; Bb 2ti`2K2Hv TQHBiB+Bx2/- �M/ TQH�`Bx2/ iQr�`/b � M�iBQM�HBbiB+ bi�M+2 BMbi2�/
Q7 `2pQHpBM; �`QmM/ ?2�Hi?BM2bb �M/ � #2ii2` T?vbB+�H +QM/BiBQMb 7Q` +BiBx2MbX h?Bb �HbQ K2�Mb i?�i i?2
+QMi2Mi i?�i r2 ?�p2 b+`�T2/ iQ Bb MQi QMHv Tm#HBb?2/ #v BM/BpB/m�Hb BMi2`2bi2/ BM i?2 H�#2Hb- #mi �HbQ
#v +BiBx2Mb i?�i �`2 bBKTHv Tmb?BM; 7Q` i?2 TQHBiB+�H- 2p2M TQTmHBbi bi�M+2 Q7 i?2B` T�`iB2bX

JQ`2Qp2`- � HQi Q7 r?�i Bb b�B/ QM hrBii2` Bb Tm#HBb?2/ #v #Qib- ǳ+QKTmi2`@;2M2`�i2/ T`Q;`�Kb i?�i
TQbi- ir22i- Q` K2bb�;2 Q7 i?2B` QrM �++Q`/ǴX SQHBiB+�H �+iQ`b 2KTHQv i?2K K�MBTmH�i2 �M/ TQH�`Bx2
Tm#HB+ QTBMBQM- +?QF2 Qz /2#�i2- �M/ Km//v TQHBiB+�H Bbbm2b (EQHH�MvB 2i �HX- kyRe)X

�b B/2MiB}2/ #v Qm` �M�HvbBb- i?�i QM Lmi`Ba+Q`2 �M/ QM 6QS G�#2HHBM; BM ;2M2`�H Bb � /2#�i2 i?�i
Bb 2ti`2K2Hv TQHBiB+Bx2/- �M/ Km+? Q7 Bi Bb 7Q`K2/ #v `2ir22ib �M/ /mTHB+�i2bX q?BH2 `2KQpBM; `2ir22ib
�HiQ;2i?2` Bb � ;QQ/ bQHmiBQM- Bi Bb HBF2 b[m�iiBM; � ~v rBi? � +�MMQM, Bi MQi QMHv `2KQp2b K�+?BM2@
`2TQbi2/ K2bb�;2b #mi �HbQ 2HBKBM�i2b K2bb�;2b i?�i /Q MQi #`BM; � TQbBiBp2- /Bp2`b2 2H2K2Mi iQ i?2
+QMp2`b�iBQMX h?2 #2bi r�v iQ T`Q+22/ Bb iQ 2KTHQv bT2+B}+ +?2+Fb- �H;Q`Bi?Kb �M/ bim/B2b QM i?2
T`Q}H2b iQ �++m`�i2Hv B/2MiB7v #Qib �M/ 2t+Hm/2 i?2B` TQbibX aT2+B}+�HHv- iQQHb �M/ T`Q+2bb2b /2p2HQT2/
#v (.B+F2`bQM 2i �HX- kyR9) �M/ (*?�pQb?B 2i �HX- kyRe) +QmH/ #2 2KTHQv2/X

6BM�HHv- rBi? i?2 �BK Q7 2p�Hm�iBM; i?2 `2H2p�M+2 Q7 i?2 /2#�i2 QM i?2 iQTB+- �M/ iQ ;�m;2 7mim`2
2/m+�iBQM�H �M/ FMQrH2/;2@bT`2�/BM; 2zQ`ib- i?2 K2i?Q/QHQ;v /2b+`B#2/ BM i?Bb rQ`F +QmH/ #2 �TTHB2/
iQ Qi?2` aQ+B�H J2/B� TH�i7Q`Kb �b T2` i?2 /2}MBM; 7`�K2rQ`FX
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jX8 aQ+B�H J2/B� �b � iQQH iQ BM7Q`K QM Mmi`BiBQM

lT iQ MQr- r2 ?�p2 i`B2/ iQ mM/2`bi�M/ r?2i?2` i?2`2 Bb 2MQm;? QMHBM2 /Bb+mbbBQM +QM+2`MBM; 6`QMi Q7
S�+F H�#2HHBM; Bbbm2b- i?2B` `2+2TiBQM �M/ QM ?Qr i?2vǶ`2 mb2/X G2iǶb MQr i`v iQ mM/2`bi�M/ ?Qr i?2
QTTQbBi2 +�M #2 /QM2, ?Qr aQ+B�H J2/B� +�M #2 H2p2`�;2/ iQ ;2M2`�i2 QMHBM2 /Bb+mbbBQMb �M/ 2/m+�i2
T2QTH2 QM i?2 BKTQ`i�M+2 MQi QMHv Q7 b�B/ H�#2Hb- #mi �HbQ Q7 #2ii2` /B2i�`v �M/ HB72bivH2 ?�#Bib BM ;2M2`�HX

�b r2 ?�p2 K2MiBQM2/ KmHiBTH2 iBK2b i?`Qm;?Qmi i?Bb rQ`F- QM2 Q7 i?2 KQbi 2z2+iBp2 r�vb iQ +m`#
i?2 i?`2�i i?�i Q#2bBiv TQb2b MQi QMHv iQ BM/BpB/m�Hb #mi iQ bQ+B2iv �b � r?QH2 Bb T`2p2MiBQMX A7 Bi +�M
#2 BMi2`+2Ti2/ BM +?BH/`2M �M/ vQmM; �/mHib- #v 2/m+�iBM; i?2K QM ;QQ/ Mmi`BiBQM�H +?QB+2b �M/ QM ?Qr
iQ mb2 iQQHb bm+? �b 6`QMi Q7 S�+F H�#2Hb iQ K�F2 �M BM7Q`K2/ /2+BbBQM QM r?�i i?2vǶ`2 2�iBM;- Bi /Q2b
MQi M22/ iQ #2 i`2�i2/ r?2M i?2vǶ`2 QH/2` �M/ #�/Hv �z2+i2/ #v BiX

hQ/�v- BM �//BiBQM iQ #2BM; BM~m2M+2/ #v T22`b- 7�KBHv �M/ i`�/BiBQM�H K2/B�- vQmM; �/mHib- r?B+?
�`2 i?2 K�BM i�`;2i Q7 Q#2bBiv T`2p2MiBQM +�KT�B;Mb- �`2 +QMiBMmQmbHv 2tTQb2/ iQ BM7Q`K�iBQM pB� bQ+B�H
K2/B�- r?B+? K�v BM~m2M+2 bQ+B�H MQ`Kb �M/ i?2B` #2?�pBQ`(EH�bb2M 2i �HX- kyR3)X >2�Hi?- Mmi`BiBQM �M/
7QQ/ �`2 �HH +QKKQM iQTB+b TQbi2/ QM bQ+B�H K2/B� #v 7QQ/ �M/ r2HHM2bb #HQ;;2`b- BM~m2M+2`b- ?2�Hi?
Q`;�MBx�iBQMb �M/ `2;mH�` mb2`b Q7 bQ+B�H K2/B�X

L2p2`i?2H2bb- MQi �HH bQ+B�H K2/B� TQbib �`2 � 7Q`K Q7 /Bb+mbbBQM- Q` Dmbi bBKTH2 b?�`BM; Q7 QTBMBQMb
�M/ BM7Q`K�iBQMX �/p2`iBbBM;- BM i?Bb BMbi�M+2 Q7 7QQ/ T`Q/m+ib- BM+`2�bBM;Hv i�`;2i2/ iQ i?2B` bT2+B}+
/2KQ;`�T?B+ �M/ i�BHQ`2/ iQ i?2B` BMi2`2bib #v mbBM; TQr2`7mH �M�HviB+b iQQHb- Bb QKMBT`2b2Mi QM bQ+B�H
K2/B�X h?2 2MQ`KQmb /�i� T`Q}H2b i?�i bQ+B�H M2irQ`Fb ?�p2 QM mb- `�M;BM; 7`QK �;2 �M/ HQ+�iBQM iQ
Qm` BMi2`2bib- iQ r?�i K�F2b mb iB+F- K�F2b i?2b2 �/b p2`v QM TQBMi �M/ 2z2+iBp2X

u2i- i?Bb TQr2`7mH i�`;2iBM; +�M #2 mb2/ iQ /Q ;QQ/X Ai Bb � +QKKQM QTBMBQM i?�i bQ+B�H K2/B�
T`QpB/2b � ;`2�i QTTQ`imMBiv iQ /B`2+iHv `2�+? vQmM; �/mHib- �M/ ?2HT i?2K H2�`M �#Qmi Mmi`BiBQM �M/
#2ii2` /B2i�`v +?QB+2bX aT2+B}+�HHv- bQ+B�H K2/B� TH�i7Q`Kb +�M #2 mb2/ �b � iQQH iQ /2HBp2` BMi2`p2MiBQMb
�M/ ?2�Hi? T`QKQiBQM +�KT�B;Mb- BM+`2�b2 2tTQbm`2 iQ 2pB/2M+2@#�b2/ ?2�Hi? K2bb�;2b �M/ 2M+Qm`�;2
vQmM; �/mHib iQ T�`iB+BT�i2 �M/ 2M;�;2 rBi? BMi2`p2MiBQMbX (EH�bb2M 2i �HX- kyR3)X

h�BHQ`BM; Bb �M 2z2+iBp2 K2i?Q/ 7Q` BM+`2�bBM; i?2 `2H2p�M+2 Q7 ?2�Hi? +QKKmMB+�iBQM T`Q;`�Kb- BM
i?�i Bi �/�Tib K2bb�;2b iQ �m/B2M+2bǶ FMQrH2/;2- #2HB27b- +B`+mKbi�M+2b �M/ T`BQ` 2tT2`B2M+2b QM bT2+B}+
?2�Hi? Bbbm2bX

aQ+B�H M2irQ`FBM; TH�i7Q`Kb bm+? �b AMbi�;`�K- hrBii2`- 6�+2#QQF �M/ 2p2M uQmhm#2 �`2 7mHH Q7
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BM~m2M+2`b- i?�i `2T`2b2Mi � M2r ivT2 Q7 BM/2T2M/2Mi i?B`/ T�`iv 2M/Q`b2` r?Q b?�T2 �m/B2M+2 �iiBim/2b
i?`Qm;? #HQ;b- ir22ib- �M/ i?2 mb2 Q7 Qi?2` bQ+B�H K2/B�- i?�i ?�p2 � ?m;2 7QHHQr2`@#�b2(6`2#2`; 2i �HX-
kyRR) �M/ i?�i +�M i?mb #2 +QMbB/2`2/ � K2�Mb iQ +QMp2v i?Bb K2bb�;2bX

*QMi2Mi@+`2�iBM; �m/B2M+2 K2K#2`b ?�p2 #2+QK2 T�`iB+mH�`Hv BM~m2MiB�H �M/ �+i �b QTBMBQM H2�/2`b-
BMi`Q/m+BM; M2r BM7Q`K�iBQM �M/ B/2�b iQ i?2B` bQ+B�H +B`+H2b �M/ b2iiBM; i?2 �;2M/� 7Q` +QMp2`b�iBQMbX
AM T�`iB+mH�`- � HQi Q7 i?2b2 `2pQHp2 T2QTH2 �`QmM/ i?2 }iM2bb �M/ 7QQ/ b2+iQ`b, +QHH�#Q`�iBQM rBi? i?2b2
BM~m2M+2`b Qz2`b M2r QTTQ`imMBiB2b iQ 2M;�;2 rBi? �m/B2M+2b- 7Q` 2t�KTH2 BM KQ/2HBM; ?2�Hi? #2?�pBQ`b-
#`2�FBM; i�#QQb �M/ BMBiB�iBM; +QMp2`b�iBQMbX(GmiF2M?�mb 2i �HX- kyRN)

� bvbi2K�iB+ `2pB2r iBiH2/ ǴaQ+B�H K2/B� mb2 7Q` Mmi`BiBQM Qmi+QK2b BM vQmM; �/mHib, � KBt2/@
K2i?Q/b bvbi2K�iB+ `2pB2rǴ #v (EH�bb2M 2i �HX- kyR3) ?�b /2i2`KBM2/ i?�i i?2`2 Bb � TQi2MiB�H iQ mb2 bQ+B�H
K2/B� 7Q` Bib bQ+B�H M2irQ`FBM; �M/ bmTTQ`i +�T�#BHBiB2b #v BMbTB`BM; �M/ bQHB+BiBM; TQbBiBp2 722/#�+F
7`QK bQ+B�H M2irQ`FBM; 7`B2M/b- ?Qr2p2`- 7Q` ?2�Hi? T`Q72bbBQM�Hb- i?Bb Kmbi #2 K�M�;2/ +�`27mHHv �b
T`Q72bbBQM�Hb K�v MQi #2 �#H2 iQ K�M�;2 Q`;�MB+�HHv +`2�i2/ bQ+B�H BMi2`�+iBQMbX AM Qi?2` rQ`/b- Bi Bb
+QKTHB+�i2/ iQ /Q �M BM~m2M+2`Ƕb DQ#X

h?2 pB�#BHBiv Q7 aQ+B�H J2/B� �b � iQQH iQ BMi2`�+i QM i?2b2 iQTB+b Bb biBHH #2BM; /2#�i2/- KQbiHv
#2+�mb2 Q7 ?2�Hi? �M/ Qp2`r2B;?iM2bb #2BM; K�ii2`b bQ b2MbBiBp2 �M/ biB;K�iBxBM; i?�i i?2v `2[mB`2 �
HQi Q7 T`Bp�+vX u2i bQ+B�H K2/B� Bb `2MQrM2/ 7Q` #2BM; � ;`2�i iQQH 7Q` /2HBp2`BM; BM7Q`K�iBQM- �M/ iQ
T`QKQi2 H2�`MBM;X

�b Bi Bb MQr +H2�` #v i?2 �M�HvbBb +QMi�BM2/ BM i?Bb rQ`F- /B`2+iBp2 H�#2Hb QM i?2B` QrM �`2 MQi 2MQm;?X
P` #2ii2`- bBKTHv i2HHBM; +mbiQK2`b r?�i iQ #mv �M/ MQi iQ #mv- �M/ 2tT2+iBM; i?2K iQ #HBM/Hv 7QHHQr
i?2 /B`2+iBQMb �M/ B;MQ`2 �Mv T`2+QM+2TiBQM Q` #`�M/ HQv�Hiv /Q2b MQi rQ`FX � KQ`2 ?QHBbiB+ �TT`Q�+?
Bb `2[mB`2/- BM r?B+? T2QTH2 MQi QMHv �`2 2M+Qm`�;2/ iQ �pQB/ mM?2�Hi?v T`Q/m+ib- #mi �HbQ iQ H2�`M r?v
i?2v �`2 bmTTQb2/ iQ /Q bQX h?2v ?�p2 iQ BKT`Qp2 MQi QMHv i?2B` 2�iBM; ?�#Bib- #mi i?2B` HB72bivH2 �b
r2HHX

aim/B2b QM Tm`2Hv /B`2+iBp2 H�#2Hb bm+? �b Lmi`Bb+Q`2 �M/ i?2 *?BH2�M 6PS H�#2H ?�p2 b?QrM i?�i
r?BH2 i?2v �`2 2�bBHv mM/2`bi�M/�#H2- T2QTH2 �`2 MQi b�iBb}2/ #v MQi FMQrBM; r?�i i?2 HQ;B+ #2?BM/ �
bT2+B}+ `�iBM; BbX h?�i Bb 2p2M KQ`2 �TT�`2Mi r?2M i�HFBM; �#Qmi `2/m+iBp2 H�#2Hb- #2+�mb2 �b Km+? �b
i?2v i`v iQ bBKTHB7v �M/ `2/m+2 i?2 BM7Q`K�iBQM T`2b2Mi2/ iQ +mbiQK2`b- i?2v biBHH `2[mB`2 bQK2 bQ`i Q7
T`2pBQmb FMQrH2/;2 iQ #2 BMi2`T`2i2/X Ai /Q2b MQi M22/ iQ #2 Km+?- #mi Bi M22/b iQ #2 i?2`2X

aQ- r?�iǶb #2bi iQ +QKKmMB+�i2 �HH i?2b2 MQiBQMb i?�M � +?�MM2H i?�i Bb �H`2�/v i�HFBM; �#Qmi ?2�Hi?
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�M/ 7QQ/ K�ii2`b\ �M/ MQi QMHv i?�i- #mi �HbQ i?�i Bb mb2/ T`BK�`BHv #v i?2 /2KQ;`�T?B+ i?�i 2p2`v
Q#2bBiv T`2p2MiBQM Bb i`vBM; iQ i�`;2i\

Ai Bb MQi BKTQbbB#H2 iQ 2MpBbBQM � rQ`H/rB/2 T`Q;`�K bTQMbQ`2/ #v ?2�Hi? BMbiBimiBQMb i?�i rQ`Fb QM
bQ+B�H K2/B� +?�MM2Hb iQ BM7Q`K �M/ 2/m+�i2 +BiBx2Mb- rBi? � T�`iB+mH�` 7Q+mb QM vQmM; �/mHibX AM~m2M+2`b
i?�i i`2�i iQTB+b `2H�i2/ iQ ?2�Hi?BM2bb- KBM/7mHM2bb �M/ 7QQ/ BM ;2M2`�H rQmH/ #2 � ;`2�i T�`iM2` BM
i?Bb 2M/2�pQ`X "v T�`iM2`BM; rBi? i?Qb2 r?Q b22F iQ `�Bb2 �r�`2M2bbc T`QKQi2 +QMp2`b�iBQMb �M/fQ`
2/m+�i2 QMHBM2 �m/B2M+2b QM bT2+B}+ ?2�Hi? Bbbm2bc �M/ �`2 QT2M iQ 2tT2`BK2MiBM; rBi? +QHH�#Q`�iBp2
T�`iM2`b?BTb- ?2�Hi? BMbiBimiBQMb rQmH/ #2 �#H2 iQ T`QpB/2 i?2 BM7Q i?�i Bb M22/2/ BM Q`/2` iQ 2z2+iBp2Hv
biQT Q#2bBiv �M/ Qi?2` MQM@+QKKmMB+�#H2 /Bb2�b2b r?2M i?2v +�M #2 i`2�i2/ i?2 KQbiX (GmiF2M?�mb
2i �HX- kyRN)

AMbi`mK2Mib bm+? �b +QKKmMBiv /2i2+iBQM �M/ �H;Q`Bi?Kb i?�i �HHQr iQ B/2MiB7v BM~m2M+2`b �M/
QTBMBQM H2�/2`b- MQ/2b rBi? ?B;? +2Mi`�HBiv BM bQ+B�H M2irQ`Fb- 7Q` 2t�KTH2 i?2 bi`�i2;v T`QTQb2/ #v
ǳh�BHQ`BM; BM i?2 /B;Bi�H 2`�, aiBKmH�iBM; /B�HQ;m2b QM ?2�Hi? iQTB+b BM +QHH�#Q`�iBQM rBi? bQ+B�H K2/B�
BM~m2M+2`bǴ (GmiF2M?�mb 2i �HX- kyRN) +�M K�F2 i?2 2zQ`i Q7 }M/BM; r?Q Bb #2bi iQ i�HF iQ bT2+B}+ ;`QmTb
2�bvX

�M/ r?2M B7 MQi MQr\ *HQm/~�`2- � M2irQ`F +QKT�Mv i?�i TQr2`b � ?m;2 TQ`iBQM Q7 i?2 AMi2`M2i-
+QM}`Kb i?�i- /m`BM; i?2 HQ+F/QrM T?�b2 Q7 i?2 QM;QBM; T�M/2KB+ rQ`H/rB/2- AMi2`M2i mb�;2 ?�b
BM+`2�b2/ bB;MB}+�MiHv- `�M;BM; 7`QK Y kyW iQ Y dyWRR9X S2QTH2 �`2 HQ+F2/ BMbB/2 i?2B` �T�`iK2Mib-
�M/ �`2 MQi QMHv pB/2Q@+QM72`2M+BM; �M/ r�i+?BM; bi`2�KBM; K2/B�X h?2vǶ`2 �HbQ +QMbmKBM; � HQi Q7
aQ+B�H J2/B� +QMi2Mi- �M/ K�FBM; KQ`2 �M/ KQ`2 QMHBM2 Tm`+?�b2bX

6Q` r?�i +QM+2`Mb i?2 7Q`K2`- r2 ?�p2 B/2MiB}2/ � bi`�i2;v iQ 2KTHQv bQ+B�H M2irQ`Fb- BM r?B+? r2
?�p2 /2i2`KBM2/ i?2 /Bb+mbbBQM BM i2`Kb Q7 6QS G�#2Hb Bb biBHH HBKBi2/- iQ 7Q+mb �M/ +QMp2v i�`;2i2/
BM7Q`K�iBQM �#Qmi ?2�Hi?BM2bbX

S2QTH2- �b ?B;?HB;?i2/ BM � T`2pBQmb b2+iBQM- M22/ � b?Q`i �M/ bT22/BHv `2�/�#H2 r�v iQ +QKT�`2
�M/ b2H2+i ?2�Hi?v 7QQ/- iQ bT2M/ H2bb iBK2 QmibB/2 �M/ iQ +QKT2Mb�i2 i?2 mM?2�Hi?v 2z2+ib i?�i i?2
b2/2Mi�`v HB72bivH2 i?�i r2 r2`2 7Q`+2/ iQ �/QTi ?�b ?�/ QM 2p2`vQM2X � rB/2bT`2�/ �/QTiBQM Q7 6`QMi
Q7 S�+F H�#2Hb Bb � bQHmiBQM- +QK#BM2/ rBi? i?2 M2+2bb�`v iQQHb iQ `2�/ �M/ mM/2`bi�M/ i?2KX h?2b2
iQQHb +�M #2 T`QpB/2/ #v mbBM; bQ+B�H K2/B� �b � H2�`MBM; TH�i7Q`KX

_2;�`/BM; i?2 H�ii2`- i?2 BM+`2�b2 BM Tm`+?�b2b K�/2 7`QK ?QK2 �`2 MQi QMHv `2H�i2/ iQ MQM@2bb2MiB�H

RR9?iiTb,ffi?2M2rbi�+FXBQfi?2@M2irQ`F@BKT�+i@Q7@i?2@;HQ#�H@+QpB/@RN@T�M/2KB+f

Ryy



;QQ/bX S2QTH2 ?�p2 �HbQ #22M ;2iiBM; KQ`2 7QQ/ /2HBp2`2/- �M/ �`2 #mvBM; KQ`2 ;`Q+2`B2b QMHBM2X h?Bb
bm#biBimi2b i?2 T?vbB+�H �+i Q7 bi�`BM; �i � b?2H7 BM � bmT2`K�`F2i- HQQFBM; 7Q` i?2 `B;?i- �M/ ?QT27mHHv
?2�Hi?B2`- T`Q/m+i- �M/ T`QpB/2b � ;`2�i QTTQ`imMBiv iQ b?�T2 +QMbmKTiBQM iQr�`/b #2ii2` /B2i�`v
+?QB+2bX

aBKTHB}2/ Mmi`BiBQM�H BM7Q`K�iBQM +�M #2 /BbTH�v2/ �HQM;bB/2 T`Q/m+i HBbiBM;b QM � bmT2`K�`F2i
r2#bBi2, 7Q` 2t�KTH2- r2 +�M #2;BM rBi? � +H2�`- bBKTH2 �M/ bT22/BHv `2�/�#H2 6QS H�#2H- #mi +�M
#2 2tT�M/2/ #v +HB+FBM; �M/ HQQFBM; �i i?2 bT2+B}+ Mmi`BiBQM�H p�Hm2bX JQ`2Qp2`- +QKT�`BbQM +�M #2
BM+2MiBpBx2/- �M/ �M/ mM?2�Hi?v T`Q/m+ib +�M #2 ?B;?HB;?i2/ r?BH2 T`QKQiBM; ?2�Hi?B2` p2`bBQMb BM i?2
b�K2 r�v �M mTb2HH bm;;2biBQM Bb K�/2X

RyR
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9 *QM+HmbBQM

6Q` � iQQH i?�i Bb bmTTQb2/ iQ `2/m+2 i?2 +QKTH2tBiv 7Q` +mbiQK2`b r?2M +?QQbBM; r?�i iQ #mv �M/ 2�i-
i?2 bi�i2 Q7 6`QMi Q7 S�+F H�#2HHBM; Bb mM/Qm#i2/Hv [mBi2 +QKTHB+�i2/- MQi QMHv BM 1m`QT2- #mi �HbQ �HH
�`QmM/ i?2 rQ`H/X

h?2 QMHv `2�H �;`22K2Mi Bb QM i?2 7�+i i?�i i?2`2 Bb � /B`2- m`;2Mi M22/ 7Q` � `2pQHmiBQM BM i?2 r�v
+mbiQK2`b +QMbmK2 BM7Q`K�iBQM QM i?2 7QQ/ i?2v #mv �M/ 2�iX h?2`2 Bb �HbQ �;`22K2Mi QM i?2 Bbbm2b
i?�i 6`QMi Q7 S�+F H�#2Hb ?�p2 iQ bQHp2- �M/ �HbQ QM i?2 KQ`2 r2HH@`QmM/2/ �TT`Q�+? i?�i ?�b iQ #2
i�F2M BM Q`/2` iQ 2/m+�i2 T2QTH2 QM i?2 r�v i?2v Kmbi `2b?�T2 i?2B` HB72bivH2X

1p2`vi?BM; 2Hb2 Bb biBHH mM/2` /Bb+mbbBQM- �M/ i?2 /2#�i2 ?�b QMHv BM+`2�b2/ BM i?2 T�bi 72r v2�`bX Ai
?�b �HbQ #22M 2K#`�+2/ bi`QM;Hv #v bmT`�@M�iBQM�H Q`;�MBx�iBQMb bm+? �b 1l �M/ �a1�L- #mi MQ 2M/
Bb BM bB;?iX

h?2 K�BM /Bb+mbbBQM Bb #2ir22M /B`2+iBp2 �M/ `2/m+iBp2 H�#2Hb, r2 �`;m2/ i?`Qm;? Qm` HBi2`�im`2
`2pB2r �M/ i?2 #2bi T`�+iB+2b i?�i r2 /2}M2/ i?�i � ?v#`B/ �TT`Q�+? Bb i?2 `B;?i r�v iQ ;QX Ai Bb
BKTQ`i�Mi iQ }M/ i?2 `B;?i #�H�M+2 #2ir22M � bBKTH2- `2�/�#H2 �M/ [mB+F iQ +QMbmK2 H�#2H i?�i /B`2+iHv
T`QpB/2b +mbiQK2`b rBi? i?2 K2�Mb iQ 2p�Hm�i2 � T`Q/m+i- �M/ 2MQm;? BM7Q`K�iBQM bQ i?�i i?2v �`2 MQi
Qp2`r?2HK2/ #mi +�M biBHH K�F2 �M BM7Q`K2/- r2HH@i?Qm;?i /2+BbBQMX �M/ biBHH- i?2`2 Bb MQ �;`22K2Mi QM
?Qr Km+? bBKTH2 Bb iQQ bBKTH2- Q` r?2M iQQ M2mi`�H �M/ BM7Q`K�iBp2 Bb iQQ Km+?X

AM ;2M2`�H- i?2`2 Bb MQ �;`22K2Mi QM r?2`2 2t�+iHv i?2 T2`72+i H�#2H Bb QM i?2 bT2+i`mKX q?�i Bb
+2`i�BM- MQi QMHv #v `2pB2rBM; i?2 HBi2`�im`2- #mi �HbQ BM Qm` QTBMBQM- Bb i?�i mbBM; � Tm`2Hv /B`2+iBp2
H�#2H iQ i2HH +mbiQK2`b r?�i iQ #mv �M/ r?�i iQ �pQB/ Bb MQi i?2 `B;?i �TT`Q�+?- �b Bi QMHv bQHp2b
i?2 BKK2/B�i2 T`Q#H2KX h?2 #B;;2` Bbbm2- i?�i Bb Tmb?BM; Q7 � bQ+B2i�H +?�M;2 BM HB72bivH2- Bb bBKTHv
TQbiTQM2/X JQ`2Qp2`- i?2 /2#�i2 QM Bi b22Kb Dmbi �M 2t+mb2 7Q` TQHBiB+b- �M/ MQi �+im�HHv ?2�Hi?X

�M/ v2i- Q#2bBiv- ?2�`i /Bb2�b2b- /B�#2i2b �M/ �HH i?2 Qi?2` MQM@+QKKmMB+�#H2 /Bb2�b2 +�MMQi r�Bi
�Mv HQM;2`X >2�Hi? avbi2Kb rQ`H/rB/2 �`2 �H`2�/v Qp2`rQ`F2/ #v bQK2i?BM; i?�i Bb 2�bBHv T`2p2Mi�#H2-
�M/ i?�i /Q2b MQi `2[mB`2 �/p�M+2/ 2/m+�iBQM Q` bT2+B}+ FMQrH2/;2 7Q` i?2 +QKKQM +BiBx2M iQ BMi2`p2M2X

Pm` `2b2�`+? ?�b b?QrM- pB� � aQ+B�H J2/B� �M�HviB+b 7`�K2rQ`F i?�i r2 ?�p2 /2p2HQT2/- i?�i i?2`2
Bb MQi 2MQm;? BMi2`2bi BM i?2 TQTmH�iBQM i?�i `2�HHv M22/b iQ FMQr �M/ ?�p2 6`QMi Q7 S�+F H�#2HHBM;
b+?2K2bX

L2p2`i?2H2bb- BM i?2 QTiB+ Q7 MQi QMHv ;mB/BM; +mbiQK2`b- #mi �HbQ 2/m+�iBM; i?2K- 2bT2+B�HHv vQmM;

Ryj



�/mHib i?�i �`2 i?2 QM2b BM r?B+? i?2b2 /Bb2�b2b �`2 KQbi T`2p2Mi�#H2- aQ+B�H J2/B� Bb i?2 `B;?i iQQH iQ
BMi2`p2M2X AM i?2 +m``2Mi bBim�iBQM Q7 b�MBi�`v 2K2`;2M+v- BM r?B+? +QKTmi2` mb�;2 ?�b bFv`Q+F2i2/-
iQ;2i?2` rBi? QMHBM2 b?QTTBM;- i?2b2 +�i2;Q`B2b Q7 T2QTH2 +QmH/ ?�p2 �++2bb iQ Km+? KQ`2 BM7Q`K�iBQM
QM i?2 iQTB+b i?`Qm;? aQ+B�H J2/B�, � bi`�i2;v Q7 T�`iM2`b?BT #2ir22M BMbiBimiBQMb �M/ 7QQ/@Q`B2Mi2/
BM~m2M+2`b +QmH/ #2 � pB�#H2 K2�Mb iQ 2/m+�i2 T2QTH2 QM i?2 +Q``2+i mb�;2 Q7 H�#2Hb- �M/ QM ?Qr iQ
BKT`Qp2 i?2B` HB72bivH2 BM ;2M2`�HX �HH BM �M �++m`�i2Hv i�`;2i2/ 2zQ`i- i?�i rQmH/ `2�HHv ?�p2 H�biBM;
#2M2}ib QM i?2 ?2�Hi? Q7 i?2 TQTmH�iBQM

h?2 7`�K2rQ`F r2 ?�p2 /2p2HQT2/ +�M i?mb #2 mb2/ iQ i�`;2i i?2b2 +�KT�B;Mb QM i?2 +QmMi`B2b i?�i
M22/ Bi KQbi- �M/ iQ i`�+F i?2B` 2z2+iBp2M2bb BM i?2 K2/BmK@HQM; i2`K r?BH2 +QMiBMmQmbHv �/DmbiBM; �M/
`2i�`;2iBM; i?2KX

AM +QM+HmbBQM- r2 ?�p2 i?2 iQQHb- r2 �`2 BM i?2 `B;?i iBK2- �M/ r2 �`2 i?2 p2`;2 Q7 � bBH2Mi 2TB/2KB+
i?�i r2 +�MMQi r�Bi iQ i`2�i �Mv KQ`2X aQ- r?v r�Bi\

Ry9



8 �TT2M/Bt

8XR �M�HvbBb Q7 b?QTT2` #2?�pBQm` BM bmT2`K�`F2ib T`2 �M/ TQbi *PoA.@

RN

� bim/v #v �KQ#BB- � "2H;B�M bi�`imT i?�i bT2+B�HBx2b BM i?2 �M�HvbBb Q7 b?QTT2` #2?�pBQ` i?`Qm;?
KQ/2`M i2+?MB[m2b bm+? �b QTiB+�H j. b2MbQ`b iQ pBbm�HHv i`�+F T2QTH2 KQp2K2Mib- �M�Hvx2b +mbiQK2`
T�ii2`Mb r?2M b?QTTBM; 7Q` ;`Q+2`B2b #Qi? #27Q`2 �M/ �7i2` i?2 *PoA.@RN Qmi#`2�FX

6B;m`2 je, hvTB+�H +mbiQK2` DQm`M2v "16P_1 *PoA.@RN

6B;m`2 jd, hvTB+�H +mbiQK2` DQm`M2v �6h1_ *PoA.@RN
6`QK i?2 BK�;2b �#Qp2- ;2M2`�i2/ #v K�TTBM; +mbiQK2` HQ+�iBQMb �M/ KQp2K2Mib BMbB/2 � bmT2`@

K�`F2i- Bi Bb +H2�` i?�i r?BH2 #27Q`2 i?2 Qmi#`2�F � b?QTT2` rQmH/ bi`QHH `�M/QKHv �M/ K�F2 p2`v
7`2[m2Mi `QmM/ i`BTb �M/ biQTb- i?2v +m``2MiHv i`�p2H HQM;2` /Bbi�M+2b #mi MQ HQM;2` K�F2 HQM; biQTb Q`
`QmM/ i`BTbX RR8

RR8?iiTb,ffrrrXBMiQi?2KBM/bX+QKf#HQ;f2Mf+QpB/@RN@BKT�+i@7QQ/@`2i�BHf

Ry8



8Xk AM7Q;`�T?B+ QM hrBii2` lb�;2

6B;m`2 j3, AM7Q;`�T?B+ QM hrBii2` mb�;2 /�i� (C�BM- kyky)

Rye



e _272`2M+2b

N +QM+`2i2 BKT�+ib Q7 +QpB/RN QM i?2 7mim`2 Q7 i?2 7QQ/ `2i�BH b2+iQ`- kykyX l_G ?iiTb,ffrrrX

BMiQi?2KBM/bX+QKf#HQ;f2Mf+QpB/@RN@BKT�+i@7QQ/@`2i�BHfX

1z2+i Q7 i`�{+ HB;?i H�#2HBM; Q7 }M�M+B�H T`Q/m+ib i2bi2/ 7Q` i?2 }`bi iBK2 @ i`�{+ HB;?i H�#2Hb +�M ;Bp2 �
7�Hb2 b2Mb2 Q7 b2+m`Biv- kykyX l_G ?iiTb,ffrrrXimKX/2fM+f2Mf�#Qmi@imKfM2rbfT`2bb@`2H2�b2bf

/2i�BHbfjRek8WkyM/`X

Z�� QM +Q`QM�pB`mb2b U+QpB/@RNV @ rQ`H/ ?2�Hi? Q`;�MBx�iBQM- kykyX l_G ?iiTb,ffrrrXr?QXBMif

2K2`;2M+B2bf/Bb2�b2bfMQp2H@+Q`QM�pB`mb@kyRNf[m2biBQM@�M/@�Mbr2`b@?m#f[@�@/2i�BHf

[@�@+Q`QM�pB`mb2bX

.2}MBiBQM Q7 bQ+B�H K2/B�- kykyX l_G ?iiT,ffr?�iBbXi2+?i�`;2iX+QKf/27BMBiBQMfbQ+B�H@K2/B�X

_X "X �+iQM- �X *X CQM2b- aX AX EB`FT�i`B+F- *X �X _Q#2`iQ- �M/ .X >�KKQM/X h�t2b �M/ 7`QMi@Q7@
T�+F�;2 H�#2Hb BKT`Qp2 i?2 ?2�Hi?BM2bb Q7 #2p2`�;2 �M/ bM�+F Tm`+?�b2b, � `�M/QKBx2/ 2tT2`BK2Mi�H
K�`F2iTH�+2X AMi2`M�iBQM�H CQm`M�H Q7 "2?�pBQ`�H Lmi`BiBQM �M/ S?vbB+�H �+iBpBiv- ReURV,9e- kyRNX
/QB, RyXRR3efbRkNee@yRN@ydNN@yX l_G ?iiTb,ff/QBXQ`;fRyXRR3efbRkNee@yRN@ydNN@yX

hX aX LX 6X �;2M+vX h?2 M�iBQM�H 7QQ/ �;2M+vǶb +Q/2 Q7 bi�imi2b- kyR8X l_G
?iiTb,ffrrrXHBpbK2/2Hbp2QbbfH�;biB7iMBM;fHBpbK2/2HbBM7Q@iBHH@FQMbmKĖK�`FMBM;f

HBpb7b@kyR8@R@T�`iB+mH�`@bvK#QH@2M;XT/7X

aX �BFK�M- EX JBM- �M/ .X :`�?�KX 6QQ/ �iiBim/2b- 2�iBM; #2?�pBQ`- �M/ i?2 BM7Q`K�iBQM mM/2`HvBM;
7QQ/ �iiBim/2bX �TT2iBi2- 9d,RRRĜ9- y3 kyyeX /QB, RyXRyRefDX�TT2iXkyyeXykXyy9X

CX *X �M/`2rb- aX "m`iQM- �M/ CX E22bX Ab bBKTH2` �Hr�vb #2ii2`\ +QMbmK2` 2p�Hm�iBQMb Q7 7`QMi@
Q7@T�+F�;2 Mmi`BiBQM bvK#QHbX CQm`M�H Q7 Sm#HB+ SQHB+v � J�`F2iBM;- jyUkV,Rd8ĜRNy- kyRRX /QB,
RyXR8yNfDTTKXjyXkXRd8X l_G ?iiTb,ff/QBXQ`;fRyXR8yNfDTTKXjyXkXRd8X

Ryd



�LoAa�X _2H�iƦ`BQ T`2HBKBM�` /2 �M�HBb2 /2 BKT�+iQ `2;mH�iƦ`BQ bQ#`2 `QimH�;2K Mmi`B+BQM�HX
kyR3X l_G ?iiT,ffTQ`i�HX�MpBb�X;QpX#`f/Q+mK2MibfkRNkyRfkRN9yRf�M{HBb2Y/2YAKT�+iQY

_2;mH�iƟ`BQYbQ#`2Y_QimH�;2KYLmi`B+BQM@�HXT/7f+ej7k9dR@9j9j@93R/@3y+#@yy79#k7dkRR3X

�X �``ȹ�- GX J�+?őM- JX _X *m`mi+?2i- CX J�`iőM2x- GX �MiȹM2x- 6X �H+�B`2- �X :BKûM2x- �M/ :X �`2bX
q�`MBM;b �b � /B`2+iBp2 7`QMi@Q7@T�+F Mmi`BiBQM H�#2HHBM; b+?2K2, +QKT�`BbQM rBi? i?2 ;mB/2HBM2 /�BHv
�KQmMi �M/ i`�{+@HB;?i bvbi2KbX Sm#HB+ >2�Hi? Lmi`- kyURjV,kjy3ĜkjRd- a2T kyRdX AaaL R9d8@kdkd
U1H2+i`QMB+Vc Rje3@N3yy UGBMFBM;VX /QB, RyXRyRdfaRje3N3yyRdyyy3eeX

EX �bF2rX hQ #2 Q` MQi iQ #2\ #�iiH2 HBM2b /�rM Qp2` Mmi`BiBQM�H H�#2HHBM;
BM 2m`QT2- kyR3X l_G ?iiTb,ffrrrX7QQ/M�pB;�iQ`X+QKf�`iB+H2fkyR3fRkfy9f

hQ@#2@Q`@MQi@iQ@#2@"�iiH2@HBM2b@/�rM@Qp2`@Mmi`BiBQM�H@H�#2HHBM;@BM@1m`QT2\miKn

bQm`+24+QTv`B;?i�miKnK2/BmK4PMaBi2�miKn+�KT�B;M4+QTv`B;?iX

SX "�H�ibQmF�b- *X JX E2MM2/v- AX "m+?�M- CX SQr2HH- �M/ CX �BMbrQ`i?X h?2 `QH2 Q7 bQ+B�H M2irQ`F
i2+?MQHQ;B2b BM QMHBM2 ?2�Hi? T`QKQiBQM, � M�``�iBp2 `2pB2r Q7 i?2Q`2iB+�H �M/ 2KTB`B+�H 7�+iQ`b
BM~m2M+BM; BMi2`p2MiBQM 2z2+iBp2M2bbX C J2/ AMi2`M2i _2b- RdUeV,2R9R- CmM kyR8X AaaL R9j3@33dRX
/QB, RyXkRNefDKB`XjeekX l_G ?iiT,ffrrrXM+#BXMHKXMB?X;QpfTm#K2/fkeye3y3dX

CX "�``2B`Q@>m`Hû- �X :`�+B�- �M/ hX /2 J�;Bbi`BbX .Q2b Mmi`BiBQM BM7Q`K�iBQM QM 7QQ/ T`Q/m+ib H2�/ iQ
?2�Hi?B2` 7QQ/ +?QB+2b\ 6QQ/ SQHB+v- j8UjV,kkRĜkkN- CmM2 kyRyX l_G ?iiTb,ffB/2�bX`2T2+XQ`;f�f

222fD7TQHBfpj8vkyRyBjTkkR@kkNX?iKHX

JX qX "2+F2`- LX JX "2HHQ- _X SX amM/�`- *X S2HiB2`- �M/ GX "BtX 6`QMi Q7 T�+F H�#2Hb 2M?�M+2 �ii2MiBQM
iQ Mmi`BiBQM BM7Q`K�iBQM BM MQp2H � +QKK2`+B�H #`�M/bX 6QQ/ SQHB+v- 8e,deĜ3e- P+i kyR8X AaaL
yjye@NRNk US`BMiVc yjye@NRNk UGBMFBM;VX /QB, RyXRyRefDX7QQ/TQHXkyR8Xy3XyyRX

.X "2M/- CX .B2`2M- JX J�`[m2b- LX q2x2M#22F- LX EQbi�`2HB- SX _Q/`B;m2b- 1X h2KK2- aX q2bi2M#`BMF-
�M/ >X o2`?�;2MX � bBKTH2 pBbm�H KQ/2H iQ +QKT�`2 2tBbiBM; 7`QMi@Q7@T�+F Mmi`B2Mi T`Q}HBM; b+?2K2bX
1m`QT2�M CQm`M�H Q7 Lmi`BiBQM � 6QQ/ a�72iv- 9,9kNĜ8j9- yR kyR9X /QB, RyXNdj9f1CL6afkyR9fRyjy8X

Ry3



CX "2M2biv- CX *?2M- uX >m�M;- �M/ AX *Q?2MX S2�`bQM *Q``2H�iBQM *Q2{+B2Mi- T�;2b RĜ9X aT`BM;2` "2`HBM
>2B/2H#2`;- "2`HBM- >2B/2H#2`;- kyyNX Aa"L Nd3@j@e9k@yykNe@yX /QB, RyXRyydfNd3@j@e9k@yykNe@yn8X
l_G ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@e9k@yykNe@yn8X

aX "B�HFQp� �M/ >X p�M h`BDTX q?�i /2i2`KBM2b +QMbmK2` �ii2MiBQM iQ Mmi`BiBQM H�#2Hb\ 6QQ/ Zm�HBiv
�M/ S`272`2M+2- kRU3V,Ry9kĜRy8R- kyRyX /QB, RyXRyRefDX7QQ/[m�HXkyRyXydXyyRX

GX :X "HQ+F �M/ GX �X S2`�++?BQX h?2 +�H+BmK [m�M/�`v, >Qr +QMbmK2`b mb2 Mmi`BiBQM H�#2HbX CQm`M�H
Q7 Sm#HB+ SQHB+v � J�`F2iBM;- k8UkV,R33ĜRNe- kyyeX /QB, RyXR8yNfDTTKXk8XkXR33X l_G ?iiTb,ff/QBX

Q`;fRyXR8yNfDTTKXk8XkXR33X

/X KX #Qv/ �M/ LX "X 1HHBbQMX aQ+B�H M2irQ`F bBi2b, .2}MBiBQM- ?BbiQ`v- �M/ b+?QH�`b?BTX CX *QKTX@
J2/X *QKKmMX- RjURV,kRyĜkjy- P+iX kyydX /QB, RyXRRRRfDXRy3j@eRyRXkyydXyyjNjXtX l_G ?iiTb,

ff/QBXQ`;fRyXRRRRfDXRy3j@eRyRXkyydXyyjNjXtX

aX "m`iQM- GX *QQF- 1X >QrH2ii- �M/ *X L2rK�MX "`QF2M ?�HQb �M/ b?�ii2`2/ ?Q`Mb, Pp2`+QKBM; i?2
#B�bBM; 2z2+ib Q7 T`BQ` 2tT2+i�iBQMb i?`Qm;? Q#D2+iBp2 BM7Q`K�iBQM /Bb+HQbm`2X CQm`M�H Q7 i?2 �+�/2Kv
Q7 J�`F2iBM; a+B2M+2- 9j,k9yĜk8e- yj kyR8X /QB, RyXRyydfbRRd9d@yR9@yjd3@8X

JX �X *�#`2`� 1b+Q#�`- CX GX o22`K�M- aX JX hQHHK�M- JX uX "2`i`�K- �M/ EX CX >Q7K�MX 1pB/2M+2
i?�i � i�t QM bm;�` br22i2M2/ #2p2`�;2b `2/m+2b i?2 Q#2bBiv `�i2, � K2i�@�M�HvbBbX "J* Sm#@
HB+ >2�Hi?- RjURV,Rydk- kyRjX /QB, RyXRR3efR9dR@k983@Rj@RydkX l_G ?iiTb,ff/QBXQ`;fRyXRR3ef

R9dR@k983@Rj@RydkX

aX *�KTQb- CX .Qt2v- �M/ .X >�KKQM/X Lmi`BiBQM H�#2Hb QM T`2@T�+F�;2/ 7QQ/b, � bvbi2K�iB+ `2pB2rX
Sm#HB+ >2�Hi? Lmi`- R9U3V,R9NeĜR8ye- �m; kyRRX AaaL R9d8@kdkd U1H2+i`QMB+Vc Rje3@N3yy UGBMFBM;VX
/QB, RyXRyRdfaRje3N3yyRyyyjkNyX

SX *?�MX ai�imb Q7 7QTb BM i?2 �bB�M `2;BQM kyR8- kyR8X l_G ?iiTb,ffrrrXbHB/2b?�`2XM2if�/`B2MM�f

bi�imb@Q7@7QTb@BM@i?2@�bB�M@`2;BQMkyR8X
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JX *?�mHB�+X h?2 7`QMi Q7 T�+F Mmi`BiBQM H�#2HHBM; b+?2K2 `2+QKK2M/2/ BM 7`�M+2- kyy3X l_G ?iiTb,

ff2+X2m`QT�X2mf7QQ/fbBi2bf7QQ/f7BH2bf�MBK�Hbf/Q+bf+QKKn�?�+nkyR3y9kjnT`2b9XT/7X

LX *?�pQb?B- >X >�KQQMB- �M/ �X Jm22MX A/2MiB7vBM; +Q``2H�i2/ #Qib BM irBii2`X AM AMi2`M�iBQM�H
*QM72`2M+2 QM aQ+B�H AM7Q`K�iB+b- T�;2b R9ĜkRX aT`BM;2`- kyReX

6X *?`Bbi2Mb2MX lbBM; i?2 E2v?QH2 G�#2H QM 6QQ/ S�+F�;BM; iQ AM+`2�b2 i?2 *QMbmKTiBQM Q7 >2�Hi?v
6QQ/X S?. i?2bBb- AMbiBimi 7Q` AMi2`M�iBQM�H2 EmHim`@ Q; EQKKmMBF�iBQMbbim/B2`X AEE- kyRkX l_G
?iiTb,ffbim/2Mii?2b2bX+#bX/Ff?�M/H2fRy9Rdf9j3d\b?Qr47mHHX

aX *?`BbiBM�X �M �M�HvbBb Q7 �Mi2+2/2Mib �M/ +QMb2[m2M+2b Q7 i`mbi BM � +Q`TQ`�i2 #`�M/X 9R
UNfRyV,NNNĜRyR8- kyydX /QB, RyXRRy3fyjyNy8eydRyddjjR3X l_G ?iiTb,ff/QBXQ`;fRyXRRy3f

yjyNy8eydRyddjjR3X

:X *BpBHH2 �M/ EX P7i2/�HX a2MbQ`v 2p�Hm�iBQM i2+?MB[m2b ě K�F2 ǳ;QQ/ 7Q` vQmǴ i�bi2 ǳ;QQ/ǴX S?vbB@
QHQ;v � "2?�pBQ`- Ryd,8N3Ĝey8- RR kyRkX /QB, RyXRyRefDXT?vb#2?XkyRkXy9XyR8X

GX *Q`M2Hb2M- JX J�xxQ++?B- �M/ _X aKBi?X "2ir22M T`272`2M+2b �M/ `272`2M+2b, 1pB/2M+2 7`QK ;`2�i
#`Bi�BM QM �bvKK2i`B+ T`B+2 2H�biB+BiB2bX qQ`FBM; T�T2`- "QHQ;M�- Ah- J�`xQ kyR3X l_G ?iiT,

ff�Kb�+i�XmMB#QXBif83kRfX

hX *Q``2�- *X 6B2``Q- JX _2v2b- 6X _X .BHHK�M *�`T2MiB2`- GX aX h�BHHB2- �M/ *X *Q`p�H�MX _2bTQMb2b iQ
i?2 +?BH2�M H�r Q7 7QQ/ H�#2HBM; �M/ �/p2`iBbBM;, 2tTHQ`BM; FMQrH2/;2- T2`+2TiBQMb �M/ #2?�pBQ`b Q7
KQi?2`b Q7 vQmM; +?BH/`2MX AMi2`M�iBQM�H CQm`M�H Q7 "2?�pBQ`�H Lmi`BiBQM �M/ S?vbB+�H �+iBpBiv- ReURV,
kR- kyRNX /QB, RyXRR3efbRkNee@yRN@yd3R@tX l_G ?iiTb,ff/QBXQ`;fRyXRR3efbRkNee@yRN@yd3R@tX

*X *Q`p�H�M- JX _2v2b- JX GX :�`K2M/B�- �M/ _X l�mvX ai`m+im`�H `2bTQMb2b iQ i?2 Q#2bBiv �M/ MQM@
+QKKmMB+�#H2 /Bb2�b2b 2TB/2KB+, i?2 +?BH2�M H�r Q7 7QQ/ H�#2HBM; �M/ �/p2`iBbBM;X P#2b _2p- R9 amTTH
k,dNĜ3d- LQp kyRjX AaaL R9ed@d3Ns U1H2+i`QMB+Vc R9ed@d33R UGBMFBM;VX /QB, RyXRRRRfQ#`XRkyNNX

*X *Q`p�H�M- JX _2v2b- JX GX :�`K2M/B�- �M/ _X l�mvX ai`m+im`�H `2bTQMb2b iQ i?2 Q#2bBiv �M/ MQM@
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+QKKmMB+�#H2 /Bb2�b2b 2TB/2KB+, lT/�i2 QM i?2 +?BH2�M H�r Q7 7QQ/ H�#2HHBM; �M/ �/p2`iBbBM;X P#2b
_2p- kyUjV,jedĜjd9- J�` kyRNX AaaL R9ed@d3Ns U1H2+i`QMB+Vc R9ed@d33R UGBMFBM;VX /QB, RyXRRRRfQ#`X
Rk3ykX

CX SX .B+F2`bQM- oX E�;�M- �M/ oX aX am#`�?K�MB�MX lbBM; b2MiBK2Mi iQ /2i2+i #Qib QM irBii2`, �`2
?mK�Mb KQ`2 QTBMBQM�i2/ i?�M #Qib\ AM kyR9 A111f�*J AMi2`M�iBQM�H *QM72`2M+2 QM �/p�M+2b BM
aQ+B�H L2irQ`Fb �M�HvbBb �M/ JBMBM; U�aPL�J kyR9V- T�;2b ekyĜekd- kyR9X

SX .m+`Qi- *X J2D2�M- *X CmHB�- 1X E2bb2@:mvQi- JX hQmpB2`- GX 62x2m- aX >2`+#2`;- �M/ aX S2M2�mX
1z2+iBp2M2bb Q7 7`QMi@Q7@T�+F Mmi`BiBQM H�#2Hb BM 7`2M+? �/mHib, _2bmHib 7`QK i?2 Mmi`BM2i@b�Mi2 +Q?Q`i
bim/vX SGQa PM2- RyURyV,2yR9y3N3- kyR8X AaaL RNjk@ekyj U1H2+i`QMB+Vc RNjk@ekyj UGBMFBM;VX /QB,
RyXRjdRfDQm`M�HXTQM2XyR9y3N3X

1+QMQKB+ �M/ aX _X *X lEX q?�i Bb irBii2` �M/ r?v b?QmH/ vQm mb2 Bi\- kykyX l_G ?iiTb,ff2b`+X

mF`BXQ`;f`2b2�`+?fBKT�+i@iQQHFBifbQ+B�H@K2/B�firBii2`fr?�i@Bb@irBii2`fX

hX 1+QMQKBbiX aiQTTBM; bHm`TBM; @ i�t2b QM }xxv /`BMFb b22K iQ rQ`F �b BMi2M/2/X h?2 1+QMQKBbi
kei? LQp kyR8- kyR8X l_G ?iiTb,ffrrrX2+QMQKBbiX+QKf7BM�M+2@�M/@2+QMQKB+bfkyR8fRRfkef

biQTTBM;@bHm`TBM;X

JX 1;M2HH- SX .m+`Qi- JX hQmpB2`- "X �HHĕb- aX >2`+#2`;- 1X E2bb2@:mvQi- �M/ *X CmHB�X P#D2+iBp2
mM/2`bi�M/BM; Q7 Mmi`B@b+Q`2 7`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2H �++Q`/BM; iQ BM/BpB/m�H +?�`�+i2`BbiB+b
Q7 bm#D2+ib, *QKT�`BbQMb rBi? Qi?2` 7Q`K�i H�#2HbX SGPa PL1- RjU3V,2ykykyN8Ĝ- y3 kyR3�X l_G
?iiTb,ff/QBXQ`;fRyXRjdRfDQm`M�HXTQM2XykykyN8X

JX 1;M2HH- 1X E2bb2@:mvQi- SX :�H�M- JX hQmpB2`- JX _�vM2`- CX C2r2HH- CX "`2/�- aX >2`+#2`;- �M/
*X CmHB�X AKT�+i Q7 7`QMi@Q7@T�+F Mmi`BiBQM H�#2Hb QM TQ`iBQM bBx2 b2H2+iBQM, �M 2tT2`BK2Mi�H bim/v
BM � 7`2M+? +Q?Q`iX Lmi`B2Mib- RyUNV- a2T kyR3#X AaaL kydk@ee9j U1H2+i`QMB+Vc kydk@ee9j UGBMFBM;VX
/QB, RyXjjNyfMmRyyNRke3X

SX >X 1M;H�M/X Sm#HB+ ?2�Hi? T`Q}H2b- kykyX l_G ?iiTb,ff7BM;2`iBTbXT?2XQ`;XmFfX
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1a>�X 1m`QT2�M mMBQM H�#2H `2;mH�iBQMb- kyRkX l_G ?iiTb,ff2b?�X+QKf

2m`QT2�M@mMBQM@H�#2H@`2;mH�iBQMbfX

1m`Qbi�iX ai�iBbiB+b QM bTQ`i T�`iB+BT�iBQMX 1l_Pah�h- kyR3�X l_G ?iiTb,ff2+X2m`QT�X2mf

2m`Qbi�ifbi�iBbiB+b@2tTH�BM2/fBM/2tXT?Tfai�iBbiB+bnQMnbTQ`inT�`iB+BT�iBQMO�+iBp2n

T�`iB+BT�iBQMnBMnbTQ`iX

1m`Qbi�iX ai�iBbiB+b QM bTQ`i T�`iB+BT�iBQMX 1l_Pah�h- kyR3#X l_G ?iiTb,ff2+X2m`QT�X2mf

2m`Qbi�ifbi�iBbiB+b@2tTH�BM2/fBM/2tXT?TfPp2`r2B;?in�M/nQ#2bBivn@n"JAnbi�iBbiB+bO

P#2bBivnBMni?2n1l,n;2M/2`n/B772`2M+2bX

6.�X q?�iǶb M2r rBi? i?2 Mmi`BiBQM 7�+ib H�#2H\- kyky�X l_G ?iiTb,ffrrrX7/�X;QpfK2/B�fRj8RNdf

/QrMHQ�/X

6.�X >Qr iQ mM/2`bi�M/ �M/ mb2 i?2 Mmi`BiBQM 7�+ib H�#2H- kyky#X l_G ?iiTb,ffrrrX7/�X;Qpf7QQ/f

M2r@Mmi`BiBQM@7�+ib@H�#2Hf?Qr@mM/2`bi�M/@�M/@mb2@Mmi`BiBQM@7�+ib@H�#2HX

1X 6BMF2Hbi2BM- "X .Q#H2- 6X CX GX �M;- �M/ �HX � `�M/QKBx2/ +QMi`QHH2/ i`B�H i2biBM; i?2 2z2+ib Q7
bBM;�TQ`2Ƕb 7`QMi@Q7@T�+F ?2�Hi?B2` +?QB+2 bvK#QH H�#2H rBi? Q` rBi?Qmi � T?vbB+�H �+iBpBiv 2[mBp�H2Mi
H�#2H QM 7QQ/ Tm`+?�b2b �M/ K2�bm`2b Q7 /B2i [m�HBivX _2b2�`+? a[m�`2- kyRNX /QB, RyXkRkyjf`bXkX
R3d3kfpRX l_G ?iiTb,ffrrrX`2b2�`+?b[m�`2X+QKf�`iB+H2f`b@N9yRfpRX

SX 6Q`M�++B�`B- JX JQ`/QMBMB- �M/ JX hQK�BmQHQX aQ+B�H M2irQ`F �M/ b2MiBK2Mi �M�HvbBb QM irBii2`,
hQr�`/b � +QK#BM2/ �TT`Q�+?X AM E.q2#- kyR8X

EX 6`2#2`;- EX :`�?�K- EX J+:�m;?2v- �M/ GX �X 6`2#2`;X q?Q �`2 i?2 bQ+B�H K2/B� BM~m2M+2`b\ �
bim/v Q7 Tm#HB+ T2`+2TiBQMb Q7 T2`bQM�HBivX Sm#HB+ _2H�iBQMb _2pB2r- jdURV,NyĜNk- kyRRX

aX �X 6`2M+?- "X@>X GBM- �M/ CX 6X :mi?`B2X L�iBQM�H i`2M/b BM bQ7i /`BMF +QMbmKTiBQM �KQM; +?BH/`2M
�M/ �/QH2b+2Mib �;2 e iQ Rd v2�`b, T`2p�H2M+2- �KQmMib- �M/ bQm`+2b- RNddfRNd3 iQ RNN9fRNN3X C
�K .B2i �bbQ+- RyjURyV,RjkeĜRjjR- P+i kyyjX AaaL yyyk@3kkj US`BMiVc yyyk@3kkj UGBMFBM;VX /QB,
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RyXRyRefbyyyk@3kkjUyjVyRyde@NX

�X :�K#B+Q`iBX 6QQ/ K�`F2iBM;, i?2 7`QMi Q7 T�+F H�#2H +�b2 �M/ i?2 ?QHBbiB+ �TT`Q�+? iQ 7QQ/ r2HH#2BM;X
J�bi2`Ƕb i?2bBb- GlAaa :mB/Q *�`HB- kyRNX l_G ?iiTb,ffi2bBXHmBbbXBifB/f2T`BMifk93N9X

aX aX ;2M�MMi "QMbK�MM- :X J�`�M/QH�- 1X *B`BQHQ- _X p�M "�p2H- �M/ CX qQHH;�biX 6`QMi@Q7@T�+F
Mmi`BiBQM H�#2HHBM; b+?2K2b, � +QKT`2?2MbBp2 `2pB2rX C_* a*A1L*1 6P_ SPGA*u _1SP_h- kykyX

*X >X 1X :BH#2`iX o�/2`, � T�`bBKQMBQmb `mH2@#�b2/ KQ/2H 7Q` b2MiBK2Mi �M�HvbBb Q7 bQ+B�H K2/B� i2tiX
kyR9X

EX :H�Mx- JX "�bBH- 1X J�B#�+?- CX :QH/#2`;- �M/ .X aMv/2`X q?v �K2`B+�Mb 2�i r?�i i?2v /Q,
i�bi2- Mmi`BiBQM- +Qbi- +QMp2MB2M+2- �M/ r2B;?i +QMi`QH +QM+2`Mb �b BM~m2M+2b QM 7QQ/ +QMbmKTiBQMX
C �K .B2i �bbQ+- N3URyV,RRR3ĜRRke- P+i RNN3X AaaL yyyk@3kkj US`BMiVc yyyk@3kkj UGBMFBM;VX /QB,
RyXRyRefayyyk@3kkjUN3Vyykey@yX

oX :QMx�H2x �M/ :X J�`FX Ǵ+QMbi�Mi- +QMbi�Mi- KmHiB@i�bFBM; +`�xBM2bbǴ, J�M�;BM; KmHiBTH2 rQ`FBM;
bT?2`2bX *QM72`2M+2 QM >mK�M 6�+iQ`b BM *QKTmiBM; avbi2Kb @ S`Q+22/BM;b- e,RRjĜRky- yR kyy9X
/QB, RyXRR98fN38eNkXN38dydX

.X CX :`�?�K �M/ _X qX C2z2`vX GQ+�iBQM- HQ+�iBQM- HQ+�iBQM, 1v2@i`�+FBM; 2pB/2M+2 i?�i +QMbmK2`b
T`272`2MiB�HHv pB2r T`QKBM2MiHv TQbBiBQM2/ Mmi`BiBQM BM7Q`K�iBQMX CQm`M�H Q7 i?2 �K2`B+�M .B2i2iB+
�bbQ+B�iBQM- RRRURRV,Rdy9 Ĝ RdRR- kyRRX AaaL yyyk@3kkjX /QB, ?iiTb,ff/QBXQ`;fRyXRyRefDXD�/�XkyRRX
y3Xyy8X l_G ?iiT,ffrrrXb+B2M+2/B`2+iX+QKfb+B2M+2f�`iB+H2fTBBfayyyk3kkjRRyRjd8dX

EX :X :`mM2`iX J�`F2iBM; T�`�K2i2`b �M/ i?2B` BM~m2M+2 QM +QMbmK2` 7QQ/ +?QB+2- T�;2b ReRĜRddX y3
kyyeX /QB, RyXRydNfNd3y38RNNyjkjXyReRX

EX :X :`mM2`i �M/ CX JX qBHHbX � `2pB2r Q7 2m`QT2�M `2b2�`+? QM +QMbmK2` `2bTQMb2 iQ Mmi`BiBQM BM7Q`@
K�iBQM QM 7QQ/ H�#2HbX CQm`M�H Q7 Sm#HB+ >2�Hi?- R8U8V,j38ĜjNN- kyydX /QB, RyXRyydfbRyj3N@yyd@yRyR@NX
l_G ?iiTb,ff/QBXQ`;fRyXRyydfbRyj3N@yyd@yRyR@NX
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_X >�KHBM �M/ GX J+L2BHHX .Q2b i?2 �mbi`�H�bB�M Ǵ?2�Hi? bi�` `�iBM;Ǵ 7`QMi Q7 T�+F Mmi`BiBQM�H H�#2H
bvbi2K rQ`F\ Lmi`B2Mib- 3UeV- CmM kyReX AaaL kydk@ee9j U1H2+i`QMB+Vc kydk@ee9j UGBMFBM;VX /QB,
RyXjjNyfMm3yeyjkdX

_X SX >�KHBM- GX aX J+L2BHH- �M/ oX JQQ`2X h?2 BKT�+i Q7 7`QMi@Q7@T�+F Mmi`BiBQM H�#2Hb QM +QMbmK2`
T`Q/m+i 2p�Hm�iBQM �M/ +?QB+2, �M 2tT2`BK2Mi�H bim/vX Sm#HB+ >2�Hi? Lmi`BiBQM- R3URkV,kRkeĜkRj9-
kyR8X /QB, RyXRyRdfaRje3N3yyR9yykNNdX

*X JX >�bH2`X >2�Hi? +H�BKb BM i?2 mMBi2/ bi�i2b, �M �B/ iQ i?2 Tm#HB+ Q` � bQm`+2 Q7 +QM7mbBQM\ C
Lmi`- Rj3UeV,RkReaĜkya- CmM kyy3X AaaL R89R@eRyy U1H2+i`QMB+Vc yykk@jRee UGBMFBM;VX /QB, RyXRyNjf
DMfRj3XeXRkReaX

*X >�rF2b- hX :X aKBi?- CX C2r2HH- CX q�`/H2- _X �X >�KKQM/- aX 6`B2H- �X JX h?Qr- �M/ CX E�BMX
aK�`i 7QQ/ TQHB+B2b 7Q` Q#2bBiv T`2p2MiBQMX h?2 G�M+2i- j38UNN38V,k9RyĜk9kR- kyR8X /QB, RyXRyRef
ayR9y@edjeUR9VeRd98@RX l_G ?iiTb,ff/QBXQ`;fRyXRyRefayR9y@edjeUR9VeRd98@RX

SX >2H72` �M/ hX _X a?mHixX h?2 2z2+ib Q7 Mmi`BiBQM H�#2HBM; QM +QMbmK2` 7QQ/ +?QB+2, � Tbv+?QHQ;B+�H
2tT2`BK2Mi �M/ +QKTmi�iBQM�H KQ/2HX �MM L u �+�/ a+B- RjjR,Rd9ĜR38- .2+ kyR9X AaaL Rd9N@eejk
U1H2+i`QMB+Vc yydd@3Nkj UGBMFBM;VX /QB, RyXRRRRfMv�bXRk9eRX

*X >2`M�M/2x@Zm2p2/Q �M/ "X _2+?2HX h?2 `QH2 Q7 Tm#HB+ ?2�Hi? Q`;�MBx�iBQMb BM �//`2bbBM; Tm#HB+ ?2�Hi?
T`Q#H2Kb BM 1m`QT2, h?2 +�b2 Q7 Q#2bBiv- �H+Q?QH �M/ �MiBKB+`Q#B�H `2bBbi�M+2X 1m`QT2�M P#b2`p�iQ`v
QM >2�Hi? avbi2Kb �M/ SQHB+B2b- kyR3X l_G ?iiTb,ffrrrXM+#BXMHKXMB?X;Qpf#QQFbfL"E8jeR3efX

AX AFQM2M- 6X aQi;Bm- �X �v/BMHB- �M/ SX qX CX o2`H2;?X *QMbmK2` 2z2+ib Q7 7`QMi@Q7@T�+F�;2 Mm@
i`BiBQM H�#2HBM;, �M BMi2`/Bb+BTHBM�`v K2i�@�M�HvbBbX CQm`M�H Q7 i?2 �+�/2Kv Q7 J�`F2iBM; a+B@
2M+2- 93UjV,jeyĜj3j- kykyX /QB, RyXRyydfbRRd9d@yRN@yyeej@NX l_G ?iiTb,ff/QBXQ`;fRyXRyydf

bRRd9d@yRN@yyeej@NX

AX _X AM+X �MiB+BT�iBM; HB72 �7i2` +QpB/@RNX kykyX l_G ?iiTb,ffrrrXB`BrQ`H/rB/2X+QKfA_AfK2/B�f

GB#`�`vf*PoA.@RN@h?Qm;?i@G2�/2`b?BT@9@Rd@kykyXT/7X
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aX C�BMX hrBii2` bi�ib �M/ 7�+ib (kyRN mT/�i2 rBi? BM7Q;`�T?B+)- kykyX l_G ?iiTb,ffrrrXbQ`�pD�BMX

+QKfirBii2`@bi�ib@7�+ib@kyRN@BM7Q;`�T?B+X

_X E�Mi2`- GX o�M/2`H22- �M/ aX o�M/2pBDp2`2X 6`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HHBM; TQHB+v, ;HQ#�H
T`Q;`2bb �M/ 7mim`2 /B`2+iBQMbX Sm#HB+ >2�Hi? Lmi`- kRU3V,RjNNĜR9y3- CmM kyR3X AaaL R9d8@kdkd
U1H2+i`QMB+Vc Rje3@N3yy UGBMFBM;VX /QB, RyXRyRdfaRje3N3yyR3yyyyRyX

qX E�b�TBH� �M/ aX JX a?��`�MBX >�`KQMBb�iBQM Q7 7QQ/ H�#2HHBM; `2;mH�iBQMb BM bQmi?2�bi �bB�, #2M2}ib-
+?�HH2M;2b �M/ BKTHB+�iBQMbX �bB� S�+ C *HBM Lmi`- kyURV,RĜ3- kyRRX AaaL yNe9@dy83 US`BMiVc yNe9@
dy83 UGBMFBM;VX

CX E22b �M/ JX SX 6Bix;2`�H/X q?Q mb2b 7�+ib mT 7`QMi\ � #�b2HBM2 2t�KBM�iBQM Q7 r?Q Bb mbBM;
bi�M/�`/Bx2/ 7`QMi@Q7@T�+F�;2 Mmi`BiBQM /Bb+HQbm`2bX CQm`M�H Q7 *QMbmK2` �z�B`b- 8yUkV,983Ĝ9dy-
kyReX /QB, RyXRRRRfDQ+�XRkyNyX l_G ?iiTb,ffQMHBM2HB#`�`vXrBH2vX+QKf/QBf�#bfRyXRRRRfDQ+�X

RkyNyX

LX E?�HB/X 6QQ/ H�#2HBM; `2;mH�iBQMb BM bQmi? �bB�M �bbQ+B�iBQM 7Q` `2;BQM�H +QQT2`�iBQM Ub��`+V +QmMi`B2b,
"2M2}ib- +?�HH2M;2b �M/ BKTHB+�iBQMbX hm`FBb? CQm`M�H Q7 �;`B+mHim`2 @ 6QQ/ a+B2M+2 �M/ h2+?MQHQ;v-
j,RNe- Rk kyR9X /QB, RyXk9Nk8fim`D�7XpjB9XRNe@kyjXkR9X

EX JX EH�bb2M- *X >X .Qm;H�bb- GX "`2MM�M- >X h`m#v- �M/ JX aX *X GBKX aQ+B�H K2/B� mb2 7Q`
Mmi`BiBQM Qmi+QK2b BM vQmM; �/mHib, � KBt2/@K2i?Q/b bvbi2K�iB+ `2pB2rX AMi2`M�iBQM�H CQm`M�H Q7
"2?�pBQ`�H Lmi`BiBQM �M/ S?vbB+�H �+iBpBiv- R8URV,dy- kyR3X /QB, RyXRR3efbRkNee@yR3@yeNe@vX l_G
?iiTb,ff/QBXQ`;fRyXRR3efbRkNee@yR3@yeNe@vX

aX EH2BM2`i �M/ _X >Q`iQMX _2i?BMFBM; �M/ `27`�KBM; Q#2bBivX G�M+2i- j38UNN38V,kjkeĜkjk3- CmM kyR8X
AaaL R9d9@89ds U1H2+i`QMB+Vc yR9y@edje UGBMFBM;VX /QB, RyXRyRefayR9y@edjeUR8VeyRej@8X

"X EQHH�MvB- SX LX >Qr�`/- �M/ aX *X qQQHH2vX "Qib �M/ �miQK�iBQM Qp2` irBii2` /m`BM; i?2 }`bi mb
T`2bB/2MiB�H /2#�i2X *QKT`QT /�i� K2KQ- R,RĜ9- kyReX
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lX G2?K�MM- oX _X *?�`H2b- �X oH�bbQTQmHQb- :X J�bb2i- �M/ CX aTB2H/2MM2`X Lmi`B2Mi T`Q}HBM; 7Q`
T`Q/m+i `27Q`KmH�iBQM, Tm#HB+ ?2�Hi? BKT�+i �M/ #2M2}ib 7Q` i?2 +QMbmK2`X S`Q+ Lmi` aQ+- deUjV,k88Ĝ
ke9- �m; kyRdX AaaL R9d8@kdRN U1H2+i`QMB+Vc yykN@ee8R UGBMFBM;VX /QB, RyXRyRdfayykNee8RRdyyyjyRX

EX G2TTQ- 1X PHHBH�- aX S2M�- JX qBbK�`- �M/ aX *QQFX >2�Hi? BM �HH TQHB+B2b@b2BxBM; QTTQ`imMBiB2b-
BKTH2K2MiBM; TQHB+B2bX bQbB��HB@D� i2`p2vbKBMBbi2`Bƺ- kyRjX

CX GmTiQM- .X "�H2MiBM2- _X "H�+F- _X >BH/rBM2- "X Ap2Mb- 1X E2MM2/v- SX S�+F�`/- "X aT2`#2`- .X ai27@
72M- �M/ JX aiQ`vX h?2 bK�`i +?QB+2b 7`QMi@Q7@T�+F�;2 Mmi`BiBQM H�#2HBM; T`Q;`�K, _�iBQM�H2 �M/
/2p2HQTK2Mi Q7 i?2 Mmi`BiBQM +`Bi2`B�X h?2 �K2`B+�M DQm`M�H Q7 +HBMB+�H Mmi`BiBQM- NR,Ryd3aĜRy3Na-
yk kyRyX /QB, RyXjN98f�D+MXkyRyXk398y"X

_X PX GmiF2M?�mb- CX C�Mbx- �M/ JX SX "QmK�MX h�BHQ`BM; BM i?2 /B;Bi�H 2`�, aiBKmH�iBM; /B�HQ;m2b QM
?2�Hi? iQTB+b BM +QHH�#Q`�iBQM rBi? bQ+B�H K2/B� BM~m2M+2`bX .A:Ah�G >1�Gh>- 8,ky88kydeR33kR8kR-
kyRNX /QB, RyXRRddfky88kydeR33kR8kRX l_G ?iiTb,ff/QBXQ`;fRyXRRddfky88kydeR33kR8kRX
SJA., jydkNykjX

JX �X J�+F2v �M/ JX J2ixX 1�b2 Q7 `2�/BM; Q7 K�M/�iQ`v BM7Q`K�iBQM QM +�M�/B�M 7QQ/ T`Q/m+i H�#2HbX
AMi2`M�iBQM�H CQm`M�H Q7 *QMbmK2` aim/B2b- jjU9V,jeNĜj3R- kyyNX /QB, RyXRRRRfDXR9dy@e9jRXkyyNX
yyd3dXtX l_G ?iiTb,ffQMHBM2HB#`�`vXrBH2vX+QKf/QBf�#bfRyXRRRRfDXR9dy@e9jRXkyyNXyyd3dX

tX

JX J�;MmbbQM- hX AX �X aǠ`2Mb2M- aX PH�7b/QiiB`- aX G2?iBM2M@C�+Fb- hX GX >QHK2M- "X GX >2BiK�MM-
�M/ GX GBbbM2`X aQ+B�H BM2[m�HBiB2b BM Q#2bBiv T2`bBbi BM i?2 MQ`/B+ `2;BQM /2bTBi2 Bib `2H�iBp2 �|m2M+2
�M/ 2[mBivX *m`` P#2b _2T- jURV,RĜR8- kyR9X AaaL kRek@9Ne3 U1H2+i`QMB+Vc kRek@9Ne3 UGBMFBM;VX /QB,
RyXRyydfbRjedN@yRj@yy3d@kX l_G ?iiTb,ffrrrXM+#BXMHKXMB?X;QpfTK+f�`iB+H2bfSJ*jNkyyk3fX

aX J�H�K- aX *H2;;- aX EB`r�M- �M/ aX J+:BMB;�HX *QKT`2?2MbBQM �M/ mb2 Q7 mF Mmi`BiBQM bB;MTQbi
H�#2HHBM; b+?2K2bX yR kyyNX

oX aX J�HBF- qX *X qBHH2ii- �M/ 6X "X >mX :HQ#�H Q#2bBiv, i`2M/b- `BbF 7�+iQ`b �M/ TQHB+v BKTHB+�iBQMbX
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L�i _2p 1M/Q+`BMQH- NURV,RjĜkd- C�M kyRjX AaaL Rd8N@8yjd U1H2+i`QMB+Vc Rd8N@8ykN UGBMFBM;VX /QB,
RyXRyj3fM`2M/QXkyRkXRNNX

GX J�MMBM;X 6QQ/ b�72iv �M/ #`�M/ 2[mBivX "`BiBb? 6QQ/ CQm`M�H- RyN- yd kyydX /QB, RyXRRy3f
yyydydyydRydeR9NRX

�X .X J�i?BQb �M/ SX ATTQHBiQX �K2`B+�Ƕb 2�iBM; ?�#BibX *?�M;2b �M/ +QMb2[m2M+2b- +?�Ti2` >2�Hi? +H�BKb
BM 7QQ/ �/p2`iBbBM; �M/ H�#2HBM; /Bbb2KBM�iBM; Mmi`BiBQM BM@ 7Q`K�iBQM iQ +QMbmK2`bX �;`B+mHim`2
AM7Q`K�iBQM "mHH2iBM LQX U�A"d8yV- RNNNX

JX J�xx�- aX *`2b+B- JX �pp2MmiB- qX Zm�ii`Q+BQ++?B- �M/ JX h2b+QMBX _i#mbi, 1tTHQBiBM; i2KTQ`�H
T�ii2`Mb 7Q` #QiM2i /2i2+iBQM QM irBii2`X AM S`Q+22/BM;b Q7 i?2 Ryi? �*J *QM72`2M+2 QM q2# a+B2M+2-
q2#a+B ǶRN- T�;2b R3jĜRNk- L2r uQ`F- Lu- la�- kyRNX �bbQ+B�iBQM 7Q` *QKTmiBM; J�+?BM2`vX Aa"L
Nd3R98yjekykjX /QB, RyXRR98fjkNk8kkXjjkeyR8X l_G ?iiTb,ff/QBXQ`;fRyXRR98fjkNk8kkXjjkeyR8X

SX J2i`�M;QHQ �M/ :X _2bM�iBX >�HQ;2M #QM/BM;, � T�`�/B;K BM bmT`�KQH2+mH�` +?2KBbi`vX *?2K@
Bbi`v Ĝ� 1m`QT2�M CQm`M�H- dURkV,k8RRĜk8RN- kykyfyefRk kyyRX /QB, RyXRyykfR8kR@jde8UkyyRyeR3Vd,
RkIk8RR,,�A.@*>1Jk8RRy=jXyX*Pck@hX l_G ?iiTb,ff/QBXQ`;fRyXRyykfR8kR@jde8UkyyRyeR3V

d,RkIk8RR,,�A.@*>1Jk8RRy=jXyX*Pck@hX

*X LX J?m`+?m �M/ .X :Q`iQMX Lmi`BiBQM H�#2Hb �M/ +H�BKb BM M2r x2�H�M/ �M/ �mbi`�HB�, � `2pB2r Q7
mb2 �M/ mM/2`bi�M/BM;X �mbi L w C Sm#HB+ >2�Hi?- jRUkV,Ry8ĜRRk- �T` kyydX AaaL Rjke@ykyy US`BMiVc
Rjke@ykyy UGBMFBM;VX /QB, RyXRRRRfDXRd8j@e9y8XkyydXyyykeXtX

GX JX aX JBHH2` �M/ .X GX *�bb�/vX h?2 2z2+ib Q7 Mmi`BiBQM FMQrH2/;2 QM 7QQ/ H�#2H mb2X � `2pB2r
Q7 i?2 HBi2`�im`2X �TT2iBi2- Nk,kydĜkRe- yN kyR8X /QB, RyXRyRefDX�TT2iXkyR8Xy8XykNX l_G ?iiTb,

ffTm#K2/XM+#BXMHKXMB?X;Qpfkeyk8y3eX

qX JQQM- aX EX "�H�bm#`�K�MB�M- �M/ �X _BK�HX >2�Hi? +H�BKb �M/ +QMbmK2`bǶ #2?�pBQ`�H BMi2MiBQMb,
h?2 +�b2 Q7 bQv@#�b2/ 7QQ/X 6QQ/ SQHB+v- jeU9V,93y Ĝ 93N- kyRRX AaaL yjye@NRNkX /QB, ?iiTb,ff/QBX
Q`;fRyXRyRefDX7QQ/TQHXkyRRXy8XyyRX l_G ?iiT,ffrrrXb+B2M+2/B`2+iX+QKfb+B2M+2f�`iB+H2fTBBf

RRd



ayjyeNRNkRRyyye8yX

aX L�F�i�MBX G�M;m�;2 /2i2+iBQM HB#`�`v 7Q` D�p�- kyRyX l_G ?iiTb,ff;Bi?m#X+QKfb?mvQf

H�M;m�;2@/2i2+iBQMX

JX P�EG�L.1_X Pm` /B2ib �`2 +?�M;BM; #2+�mb2 Q7 i?2 +Q`QM�pB`mb T�M/2KB+X Bb Bi 7Q` i?2 #2ii2`\
hAJ1- y8 kykyX l_G ?iiTb,ffiBK2X+QKf83kdjR8f+Q`QM�pB`mb@/B2ifX

AX Q7 J2/B+BM2X ai`�i2;B2b iQ _2/m+2 aQ/BmK AMi�F2 BM i?2 lMBi2/ ai�i2bX h?2 L�iBQM�H �+�/2KB2b S`2bb-
q�b?BM;iQM- .*- kyRyX Aa"L Nd3@y@jyN@R93y8@9X /QB, RyXRdkkefRk3R3X l_G ?iiTb,ffrrrXM�TX

2/mf+�i�HQ;fRk3R3fbi`�i2;B2b@iQ@`2/m+2@bQ/BmK@BMi�F2@BM@i?2@mMBi2/@bi�i2bX

>X hX *X aX Q7 Sm#HB+ >2�Hi?X P#2bBiv T`2p2MiBQM bQm`+2 @ T�vBM; i?2 T`B+2 7Q` i?Qb2
2ti`� TQmM/b- kykyX l_G ?iiTb,ffrrrX?bT?X?�`p�`/X2/mfQ#2bBiv@T`2p2MiBQM@bQm`+2f

Q#2bBiv@+QMb2[m2M+2bf2+QMQKB+fX

LX CX PHH#2`/BM;- _X GX qQH7- �M/ AX *QMi2MiQX 6QQ/ H�#2H mb2 �M/ Bib `2H�iBQM iQ /B2i�`v BMi�F2 �KQM;
mb �/mHibX C �K .B2i �bbQ+- RRyU3V,RkjjĜRkjd- �m; kyRyX AaaL R3d3@j8dy U1H2+i`QMB+Vc yyyk@3kkj
UGBMFBM;VX /QB, RyXRyRefDXD�/�XkyRyXy8XyydX

_X 1X S2iiv- SX "`BƢQH- �M/ wX GX hQ`K�H�X h?Qm;?i +QM}/2M+2 �b � /2i2`KBM�Mi Q7 T2`bm�bBQM, h?2
b2H7@p�HB/�iBQM ?vTQi?2bBbX CQm`M�H Q7 S2`bQM�HBiv �M/ aQ+B�H Sbv+?QHQ;v- 3kU8V,dkkĜd9R- kyykX /QB,
RyXRyjdfyykk@j8R9X3kX8XdkkX

CX GX SQK2`�MxX �/p�M+2/ TQHB+v QTiBQMb iQ `2;mH�i2 bm;�`@br22i2M2/ #2p2`�;2b iQ bmTTQ`i Tm#HB+
?2�Hi?X C Sm#HB+ >2�Hi? SQHB+v- jjURV,d8Ĝ33- 62# kyRkX AaaL Rd98@e88s U1H2+i`QMB+Vc yRNd@83Nd
UGBMFBM;VX /QB, RyXRy8dfDT?TXkyRRX9eX

AX SmTQp�X PM bT`2�/b �M/ i?2 BKT�+i QM � #�H�M+2 /B2iX JM2KQbBM2- kykyX
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"X _Q2- �X aX G2pv- �M/ "X JX .2`#vX h?2 BKT�+i Q7 ?2�Hi? +H�BKb QM +QMbmK2` b2�`+? �M/ T`Q/m+i
2p�Hm�iBQM Qmi+QK2b, _2bmHib 7`QK 7/� 2tT2`BK2Mi�H /�i�X R3URV,3NĜRy8- RNNNX l_G rrrXDbiQ`X

Q`;fbi�#H2fjyyyy8RRX

"X CX _QHHb- �X .`2rMQrbFB- �M/ CX >X G2/BFr2X *?�M;BM; i?2 2M2`;v /2MbBiv Q7 i?2 /B2i �b � bi`�i2;v 7Q`
r2B;?i K�M�;2K2MiX C �K .B2i �bbQ+- Ry8U8 amTTH RV,aN3ĜRyj- J�v kyy8X AaaL yyyk@3kkj US`BMiVc
yyyk@3kkj UGBMFBM;VX /QB, RyXRyRefDXD�/�Xkyy8XykXyjjX

_X GX _Qi?K�M- _X >Qmb�K- >X q2Bbb- .X .�pBb- _X :`2;Q`v- hX :2#`2ib�/BF- �X a?BMi�MB- �M/ hX �X
1H�bvX S�iB2Mi mM/2`bi�M/BM; Q7 7QQ/ H�#2Hb, h?2 `QH2 Q7 HBi2`�+v �M/ MmK2`�+vX �K2`B+�M CQm`M�H Q7
S`2p2MiBp2 J2/B+BM2- jRU8V,jNRĜjN3- kyyeX /QB, RyXRyRefDX�K2T`2XkyyeXydXyk8X l_G ?iiTb,ff/QBX

Q`;fRyXRyRefDX�K2T`2XkyyeXydXyk8X

>X *X aX- _X JX CX- .X aX- �M/ EX hX _X h?2 Mmi`BiBQM H�#2H Ĝr?B+? BM7Q`K�iBQM Bb HQQF2/ �i\ jkUjV,NkĜNN-
kyykX /QB, RyXRRy3fyyj9ee8ykRy9kjjNkX l_G ?iiTb,ff/QBXQ`;fRyXRRy3fyyj9ee8ykRy9kjjNkX

>X a�B7- JX 62`M�M/2x- uX >2- �M/ >X �H�MBX PM biQTrQ`/b- }Hi2`BM; �M/ /�i� bT�`bBiv 7Q` b2MiBK2Mi
�M�HvbBb Q7 irBii2`X kyR9X

JX a�MiB�;Q :�`+B�- JX J�x2M aX �H#�;?/�/B- JX S2`r�Bx JX J2`�D- JX *?`BbiB�M a+?KB/i- JX JX
_Qbb :�`#2`B+?- JX SX 6�`Qm+ �X C�z2`- JX aBKQM .BtQM- JX C2z`2v CX _�/2- JX J�`F h�MM2M#�mK-
JX C2MMv *?�K#2`b- JX JX S�mH SX >m�M;- �M/ JX hBKQi?v .X >2M`vX _2/m+iBQM BM bi@b2;K2Mi
2H2p�iBQM +�`/B�+ +�i?2i2`Bx�iBQM H�#Q`�iQ`v �+iBp�iBQMb BM i?2 mMBi2/ bi�i2b /m`BM; +QpB/@RN T�M/2KB+X
CQm`M�H Q7 i?2 �K2`B+�M *QHH2;2 Q7 *�`/BQHQ;v- kykyX /QB, RyXRyRefDXD�++XkykyXy9XyRRX

SX a+�`#Q`Qm;?- �X J�ii?2rb- >X 1vH2b- �X E�m`- *X >Q/;FBMb- JX JX _��ib- �M/ JX _�vM2`X _2/b
�`2 KQ`2 BKTQ`i�Mi i?�M ;`22Mb, ?Qr mF bmT2`K�`F2i b?QTT2`b mb2 i?2 /Bz2`2Mi BM7Q`K�iBQM QM �
i`�{+ HB;?i Mmi`BiBQM H�#2H BM � +?QB+2 2tT2`BK2MiX AMi2`M�iBQM�H CQm`M�H Q7 "2?�pBQ`�H Lmi`BiBQM
�M/ S?vbB+�H �+iBpBiv- RkURV,R8R- kyR8X /QB, RyXRR3efbRkNee@yR8@yjRN@NX l_G ?iiTb,ff/QBXQ`;f

RyXRR3efbRkNee@yR8@yjRN@NX
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1X a2p2`B �M/ EX GBM;X h?2 K2/B�iBM; 2z2+ib Q7 #`�M/ �bbQ+B�iBQM- #`�M/ HQv�Hiv- #`�M/ BK�;2 �M/
T2`+2Bp2/ [m�HBiv QM #`�M/ 2[mBivX �bB�M aQ+B�H a+B2M+2- N- yk kyRjX /QB, RyX88jNf�bbXpNMjTRk8X

aX *X aKBi?X JmHiBTH2 `BbF 7�+iQ`b 7Q` +�`/BQp�b+mH�` /Bb2�b2 �M/ /B�#2i2b K2HHBimbX h?2 �K2`B+�M
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�++2Mi QM T`2p2MiBQM �M/ 2/m+�iBQMX

lbBM; � hrBii2` /�i�b2i Q7 KQ`2 i?�M R8Ƕyyy 2H2K2Mib- i?Bb rQ`F /2}M2b � `2THB+�#H2
bQ7ir�`2 K2i?Q/ Q7 �bb2bbBM; i?2 2z2+iBp2M2bb Q7 6QS H�#2HHBM; b+?2K2b pB� �M BM/B`2+i
�H;Q`Bi?KB+ �TT`Q�+?X Ai QT2`�i2b #v +Q``2H�iBM; i?2 K�+?BM2@T`Q+2bb2/ bTQMi�M2Qmb
/Bb+mbbBQM QM bQ+B�H K2/B� rBi? ?2�Hi?@`2H�i2/ TQTmH�iBQM K2i`B+b- bm+? �b KBM/7mHM2bb
�M/ Qp2`r2B;?i `�i2bX

h?2 K2i?Q/ Bb i?2M �TTHB2/ iQ b?Qr i?�i �M BMp2`b2 +Q``2H�iBQM 2tBbib #2ir22M BMi2`2bi
BM H�#2Hb �M/ b?�`2 Q7 Qp2`r2B;?i TQTmH�iBQM T2` +QmMi`v, i?2 ?B;?2` i?2 b?�`2 Q7
Qp2`r2B;?i- i?2 HQr2` i?2 BMi2`2biX h?Bb +�M #2 2tTH�BM2/ #v BM2z2+iBp2 HQ+�H TQHB+B2b
rBi? /Bz2`2Mi bi`�i2;B2b- Q` #v M�iBQM�H H�#2HHBM; bi�M/�`/b i?�i mM7Q`imM�i2Hv- H2�/ iQ
/QrMTH�vBM; i?2 BKTQ`i�M+2 Q7 i?2 +QQ`/BM�iBQM `QH2 Q7 i?2 1XlX

6BM�HHv- �M QmiHBM2 Bb T`2b2Mi2/ QM ?Qr iQ mb2 i?2 K2i?Q/QHQ;v iQ T`QT2`Hv i�`;2i �M/
+QMbi�MiHv `2@2p�Hm�i2 i?2 2z2+iBp2M2bb Q7 bQ+B�H K2/B� 2/m+�iBQM�H +�KT�B;Mb QM i?2
iQTB+- 7`�K2/ BM i?2 +m``2Mi *PoA.@RN b+2M�`BQX

"2BM; BM � +�` �++B/2Mi Bb ?Q``B#H2X 6�HHBM; /QrM � +HBz Bb ?Q``B#H2X *�M+2` Bb ?Q``B#H2X
�M/ v2i- �HH i?2b2 i?BM;b �`2 mMT`2/B+i�#H2- �M/ KQbiHv mMT`2p2Mi�#H2X PM2 +�M HBp2 QM2Ƕb
HB72 BM i?2 #2bi- ?2�Hi?B2bi- b�M2bi r�v TQbbB#H2 �M/ biBHH #2 �z2+i2/ #v i?2KX

aQ- r?v ?�p2 2p2`@H�biBM; 2z2+ib 7`QK bQK2i?BM; i?�i +�M 2�bBHv #2 T`2/B+i2/ �M/
BMi2`+2Ti2/ #27Q`2 �Mvi?BM; #�/ ?�TT2Mb\

h?Bb Bb i?2 +�b2 Q7 bQ@+�HH2/ MQM@+QKKmMB+�#H2 /Bb2�b2b- bm+? �b /B�#2i2b- ?2�`i +QM@
/BiBQMb �M/ Q#2bBiv- i?�i /2T2M/ MQi QMHv 7`QK b?22` Hm+F- ;2M2iB+b �M/ 2MpB`QMK2Mi�H
7�+iQ`b- #mi �HbQ #v �+iBp2 +?QB+2b Q7 #2?�pBQ` #v T2QTH2X aT2+B}+�HHv- #v r?�i r2 2�i- ?Qr
Km+? r2 2�i- �M/ ?Qr r2 +QM/m+i Qm` HB72bivH2bX
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q?Q �`2 i?2b2 T2QTH2 BM /�M;2`\ LQi QMHv �/mHib- #mi +?BH/`2M iQQX "2HQM;BM; iQ
� HQr2` bQ+BQ@2+QMQKB+ ;`QmT Q` HBpBM; BM � /Bb�/p�Mi�;2/ �`2� bB;MB}+�MiHv BM+`2�b2 i?2
+?�M+2b Q7 +QMi`�+iBM; i?2b2 /Bb2�b2bX AiǶb MQi QMHv � K�ii2` Q7 ?�pBM; 2MQm;? KQM2v iQ
iQ �zQ`/ i?2 Hmtm`v Q7 2�iBM; iQQ Km+?- #mi �HbQ /m2 iQ H�+FBM; Mmi`BiBQM�H FMQrH2/;2 Q`
TQHB+B2bX

P#2bBiv �M/ Qp2`r2B;?i- BM T�`iB+mH�`- /Q MQi QMHv �z2+i BM/BpB/m�HbX h?2v ?�p2 #22M
/2}M2/ i?2 2TB/2KB+ Q7 i?2 kRbi +2Mim`v- #2+�mb2 i?2v �`2 bQ rB/2bT`2�/ i?2v Tmi i?2
?2�Hi?@+�`2 bvbi2Kb Q7 i?2 2MiB`2 TH�M2i mM/2` 2MQ`KQmb bi`�BMX h?BMF �#Qmi r?�i r2
+QmH/ /Q B7 r2 r2`2MǶi bQ #mbv i`2�iBM; T2QTH2 �z2+i2/ #v bQK2i?BM; i?�i i?2v +QmH/ ?�p2
bBKTHv �pQB/2/ +QMi`�+iBM;X

Ai Bb i?mb � /miv Q7 BMbiBimiBQMb iQ i�+FH2 i?Bb Bbbm2X J2�bm`2b Kmbi #2 /2pBb2/ �i �
;HQ#�H b+�H2- iQ i�+FH2 T`B+2- �p�BH�#BHBiv �M/ K�`F2iBM; Q7 2M2`;v@/2Mb2 7QQ/ �M/ /`BMFb-
�M/ `2[mB`2 ?B;? +QQ`/BM�iBQM #2ir22M bmT`�@M�iBQM�H #Q/B2b- ;Qp2`MK2Mib �M/ ?2�Hi? BM@
biBimiBQMbX

hrQ �`2 i?2 K�BM BMbiBimiBQM�H �TT`Q�+?2b BM /2�HBM; rBi? i?2b2 Bbbm2bX

h?2 }`bi QM2 +QMbBbib BM KQM2i�`v /BbBM+2MiBp2b- 2t+Bb2b QM mM?2�Hi?v T`Q/m+ib Q`- BM
H�vK�M i2`Kb- � 7�i i�tX S`B+2 Bb bQK2i?BM; i?�i Bb 2�bBHv mM/2`bi�M/�#H2- �M/ `Bb2b BM i?�i
Q7 mM?2�Hi?v T`Q/m+ib Bb �M 2z2+iBp2 iQQH iQ +m`# Q#2bBivX h?Bb i�t�iBQM Bb bB;MB}+�Mi r?2M
�TTHB2/ iQ i?2 +�i2;Q`v Q7 aQ7i .`BMF "2p2`�;2b- Q` a""b- r?B+? �++QmMi 7Q` � bB;MB}+�Mi
T2`+2Mi�;2 Q7 +�HQ`B2b +QMbmK2/ rQ`H/rB/2 r?BH2 T`QpB/BM; HBiiH2 Mmi`BiBQM�H p�Hm2X Ai +�M
�HbQ ;2M2`�i2 �M 2MQ`KQmb +�b? ~Qr- r?B+? +QmH/ #2 mb2/ iQ bmTTQ`i ?2�Hi? +�`2 bvbi2KbX

*QmMi`B2b bm+? �b 6`�M+2- aQmi? �7`B+� �M/ J2tB+Q ?�p2 ?�/ T`QKBbBM; `2bmHibX u2i-
i?2`2 Bb � bm#biBimiBQM 2z2+i Q7 2t+Bb2/ T`Q/m+ib rBi? QM2b i?�i ?�p2 MQi ;QM2 mT BM T`B+2
#mi ?�p2 i?2 b�K2 �KQmMi Q7 bm;�`- HBF2 +?Q+QH�i2 Qp2` *QF2X JQ`2Qp2`- i?2`2 Bb i?2 i?`2�i
Q7 +mbiQK2`b Dmbi T�vBM; i?2 ?B;?2` T`B+2- �b Bi ?�TT2Mb rBi? +B;�`2ii2bX

h?2 bQHmiBQM iQ i?Bb Bbbm2 Bb 2/m+�iBM; +mbiQK2`b QM r?v i?2 i�t Bb H2pB2/- �M/ r?v
i?2v b?QmH/ +QMbmK2 bQK2i?BM; 2Hb2X 1/m+�iBQM Kmbi +QKTH2K2Mi i�t�iBQMX
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*BiBx2Mb ?�p2 iQ FMQr r?�i i?2vǶ`2 /QBM; r`QM;- �M/ ?Qr i?2v b?QmH/ bvbi2K�iB+�HHv
2K#`�+2 �M �+iBp2 �M/ ?2�Hi?v HB72bivH2- bQK2i?BM; p2`v /B{+mHi BM Qm` b2/2Mi�`v r�v Q7
HB72X

h?Bb Bb r?v i?2 bQ@+�HH2/ +Q;MBiBp2 �TT`Q�+? ?�b #22M +`2�i2/X Ai �bbmK2b i?�i T2QTH2
�+im�HHv r�Mi iQ BKT`Qp2 i?2B` /B2i �M/ HB72bivH2- �M/ rQmH/ /Q bQ rBi? i?2 �TT`QT`B�i2
BM7Q`K�iBQMX u2i- Bi Bb MQi 2�bv iQ FMQr r?2i?2` r?�i r2Ƕ`2 i?BMFBM; Q7 #mvBM; iQ 2�i
Bb ;QQ/ 7Q` mb Q` MQiX q?�i �`2 i?2 K2i`B+b\ q?�i /Q2b Ǵ;QQ/Ǵ K2�M\ Ab Ǵ;QQ/Ǵ
bQK2i?BM; �#bQHmi2- Q` /Q2b Bi `2[mB`2 �M ?QHBbiB+ �TT`Q�+? i?�i i�F2b BMiQ +QMbB/2`�iBQM
i?2 r?QH2 /B2i\ AMbiBimiBQMb �HH Qp2` i?2 rQ`H/- #Qi? ?2�Hi?@`2H�i2/ �M/ MQi- ?�p2 #22M
�bFBM; i?2Kb2Hp2b 2t�+iHv i?2b2 [m2biBQMb- �M/ ?�p2 #22M HQQFBM; 7Q` i?2 `B;?i r�v iQ ?2HT
+BiBx2Mb rBi? i?2b2 Bbbm2b 7Q` i?2 H�bi 72r /2+�/2bX

PM2 Q7 i?2 iQQHb i?�i ?�p2 #22M /2bB;M2/ iQ /B`2+i 7QQ/ Tm`+?�b2b iQr�`/b ?2�Hi?v
+?QB+2b- �M/ iQ bBKTHB7v i?2 BM7Q`K�iBQM i?�i +mbiQK2`b ?�p2 iQ 2p�Hm�i2 r?2M /2+B/BM;
r?�i iQ 2�i- �`2 6`QMi Q7 S�+F H�#2Hb- �HbQ FMQrM �b 6QS G�#2HbX

h?2v �`2 /2}M2/ �b � 7Q`K Q7 Mmi`BiBQM BM7Q`K�iBQM QM i?2 7`QMi Q7 i?2 T�+F i?�i
2Bi?2` ǳ`2T2�ib bQK2 Q` �HH Q7 i?2 MmK2`B+�H BM7Q`K�iBQM 7`QK i?2 K�M/�iQ`v Mmi`BiBQM
/2+H�`�iBQM BM � M2mi`�H Q` 2p�Hm�iBp2 r�vǴ Q` ǳ2tT`2bb2b i?2 Qp2`�HH Mmi`BiBQM p�Hm2 Q7 �
7QQ/ #v mbBM; bQK2 Q` �HH Q7 i?2 BM7Q`K�iBQM 7`QK i?2 �7Q`2K2MiBQM2/ Mmi`BiBQM /2+H�`�iBQM
�M/fQ` Qi?2` Mmi`BiBQM�H 2H2K2MiǴX

h?2b2 H�#2Hb �`2 bBKTH2- +H2�`- bQK2iBK2b +QHQ`7mH BM/B+�iQ`b TH�+2/ QM i?2 7`QMi
Q7 7QQ/ T�+F�;BM;b- �M/ i?2B` �BK Bb iQ ;`2�iHv bBKTHB7v b�B/ Mmi`BiBQM�H BM7Q`K�iBQM-
iQ K�F2 +QKT�`BbQMb 2�bv �M/ [mB+FX PM T�T2`- i?2v �`2 i?2 `B;?i iQQH 7Q` i?2 DQ#X

P` �i H2�bi i?2v b?QmH/ #2, i?2`2 Bb MQ �;`22K2Mi QM r?B+? /2bB;M Bb `B;?i- MQ` QM r?�i
FBM/ Q7 BM7Q`K�iBQM b?QmH/ #2 /BbTH�v2/ QM i?2K- �M/ 2p2M i?2B` 2z2+iBp2M2bb ?�b #22M
+�HH2/ BMiQ [m2biBQMX PM2 Q7 i?2 #B;;2bi /Qm#ib Bb r?2i?2` i?2v �`2 2MQm;? QM i?2B` QrM-
�M/ B7 i?2v +�M rQ`F rBi?Qmi �Mv T`BQ` Mmi`BiBQM�H FMQrH2/;2 7`QK i?2 +mbiQK2`X

h?2 K�BM bi�F2?QH/2`b BM i?Bb #�iiH2 �`2 :Qp2`MK2Mi �;2M+B2b �M/ 6QQ/ AM/mbi`v TH�v@
2`bX J�Mv bi�M/�`/b ?�p2 �`Bb2M bBM+2 i?2 H�i2 2B;?iB2b- rBi? +QKTH2i2Hv /Bz2`2Mi �T@
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T`Q�+?2b- �HKQbi QM2 T2` bi�i2X 1XlX +QmMi`B2b ?�p2 #22M p2`v T`QHB}+ BM +`2�iBM; i?2B`
QrM H�#2HHBM; b+?2K2b- bm+? �b ar2/2MǶb E2v?QH2- lXEXǶb JmHiBTH2 h`�{+ GB;?b- 6`�M+2Ƕb
Lmi`Bb+Q`2 �M/ Ai�HvǶb Lmi`BM7Q`K "�ii2`v- �HH pQHmMi�`v BM �TTHB+�iBQMX Pi?2` M�iBQMb
bm+? �b aBM;�TQ`2- *?BH2 ?�p2 /2p2HQT2/ i?2B` QrM p2`bBQMbX

J�Mv �`2 i?2 p2bi2/ BMi2`2bib BM i?2 iQTB+- �M/ bQK2iBK2b i?2 /2#�i2 Bb /`Bp2M KQ`2 #v
M�iBQM�H T`B/2 Q` #v +QKT�MB2b QTTQbBM; i?2K i?�M #v �+im�H BMi2`2bi BM T2QTH2Ƕb ?2�Hi?X
h?Bb /2#�i2 Bb T�`iB+mH�`Hv 72Hi BM i?2 1XlX �M/ 6`�M+2Ƕb Lmi`Bb+Q`2 Bb QM2 Q7 i?2 KQbi
T`QKBM2Mi +QMi2M/2`bX

hQ mM/2`bi�M/ i?2 /Bz2`2Mi �TT`Q�+?2b iQ H�#2HHBM;- iQ;2i?2` rBi? i?2B` T`Qb �M/ +QMb-
i?2 K�BM /BpBbBQM ?�TT2Mb rBi? i?2 FBM/ Q7 K2bb�;2X

_2/m+iBp2 G�#2Hb +�M #2 /2}M2/ �b QMHv b?QrBM; � `2/m+2/- bi�M/�`/Bx2/- �KQmMi Q7
Mmi`BiBQM�H BM7Q`K�iBQM iQ i?2 +mbiQK2`- rBi? MQ Dm/;K2Mi Q` `2+QKK2M/�iBQM r?�ibQ2p2`X
q?BH2 i?2v bBKTHB7v +QKT�`BbQMb- i?2v biBHH T`2b2Mi /�i� i?�i ?�b iQ #2 `2�/ �M/ mM/2`biQQ/
#v +mbiQK2`b- rBi?Qmi � 7�bi �M/ 2�bv r�v iQ }M/ Qmi r?2i?2` i?2 T`Q/m+i Bb ?2�Hi?v Q`
MQiX

1p�Hm�iBp2 Q` AMi2`T`2iBp2 H�#2Hb- QM i?2 Qi?2` ?�M/- 2KTHQv �H;Q`Bi?Kb i?�i +QK@
#BM2 Mmi`BiBQM�H /�i� +QM+2`MBM; i?2 T`Q/m+i BMiQ � bBM;H2- bBKTH2 2H2K2Mi- � Dm/;K2Mi QM
i?2 ?2�Hi?BM2bb Q7 i?2 T`Q/m+i- rBi?Qmi T`2b2MiBM; �Mv /�i�X *QHQ`b �`2 mb2/ iQ 2tT`2bb
i?2 2p�Hm�iBQM QM i?2 T`Q/m+i- rBi? i?2 mbm�H ;`22M �b ;QQ/ �M/ `2/ �b #�/X h?2v +�M
2Bi?2` bmKK�`Bx2 i?2 T`Q/m+i �b � r?QH2 BM �M �;;`2;�i2/ 7Q`K�i- Q` ?�p2 QM2 BM/B+�iQ`
7Q` 2�+? BM/BpB/m�H Mmi`B2MiX

L2p2`i?2H2bb- H�#2Hb �`2 ?v#`B/b /2}M2/ QM � +QMiBMmmK- �M/ +�M +QMi�BM
#Qi? bBKTHB}2/ Mmi`BiBQM�H BM7Q`K�iBQM �M/ �M 2p�Hm�iBM; +QKTQM2Mi 7Q` i?2
+mbiQK2`X hvTB+�H �bT2+ib Q7 i?2b2 H�#2Hb- �b B/2MiB}2/ #v o�M .2` "2M/ 2i �H- kyR3- BM@
+Hm/2 i?2 Mmi`BiBQM�H +QKTQM2Mib 2p�Hm�i2/- i?2 K2�bm`2K2Mi K2i?Q/- i?2 +Qp2`�;2 Ur?2i?2`
i?2vǶ`2 i?Qm;?i 7Q` #2BM; �TTHB2/ iQ �HH T`Q/m+i FBM/b Q` Dmbi � bm#b2iV- i?2 b+Q`BM; �TT`Q�+?
�M/ i?2 iQM2 Q7 pQB+2X

h?2 2z2+iBp2M2bb Q7 6QS G�#2Hb- T`2bmK2/ Q` �+im�H- /2T2M/b QM K�Mv 7�+iQ`bX
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h?2v bi2�H �r�v �ii2MiBQM 7`QK i?2 #B;- i`�/BiBQM�H- L6Sb- �M/ r?2M T`2b2Mi
�`2 bQK2iBK2b QM2 Q7 i?2 72r Mmi`BiBQM�H 2p�Hm�iBQM TQBMib Q7 � +mbiQK2`X h?Bb bi`2bb2b i?2
BKTQ`i�M+2 Q7 � 7�B` �M/ Q#D2+iBp2 H�#2H- �b i?2v +�M H2�/ +HB2Mib iQ bBKTHv i`mbi i?2K �M/
Qp2`;2M2`�HBx2 i?2 BM7Q`K�iBQM b?QrMX

h?2v +�M �HbQ ;2M2`�i2 +QM7mbBQM- #2+�mb2 Q7 i?2B` H�+F Q7 bi�M/�`/Bx�iBQM, ?�p@
BM; KmHiBTH2- /BbbBKBH�` H�#2Hb rBi? /BbbBKBH�` /2bB;Mb �M/ MQ +QKKQM mM/2`HvBM; HQ;B+ Q`
�H;Q`Bi?K /Q2b HBiiH2 BM i2`Kb Q7 ?2HTBM; +mbiQK2`bX

� bi`QM; ?�HQ 2z2+i Bb �HbQ bQK2iBK2b T`2b2MiX �b H�#2Hb �`2 MQi K�M/�iQ`v- i?2
bBKTH2 2tBbi2M+2 Q7 � ?2�Hi? +H�BK `2H�i2/ iQ i?2 T`Q/m+i- 2p2M � M2;�iBp2 QM2- rBMb Qp2`
MQi ?�pBM; �Mv +H�BK �i �HHX *mbiQK2`b +�M BM72` i?�i �M mMH�#2HH2/ T`Q/m+i Bb mM?2�Hi?B2`
i?�M � H�#2HH2/ QM2- 2p2M r?2M i�HFBM; �#Qmi � M2;�iBp2Hv H�#2HH2/ 7QQ/X JQ`2Qp2`- �b H�#2Hb
+�M �ii`B#mi2 b2T�`�i2 b+Q`2b iQ /Bz2`2Mi Mmi`BiBQM�H �bT2+ib Q7 � bBM;H2 T`Q/m+i- +mbiQK2`b
K�v T2`+2Bp2 � bBM;H2 ?2�Hi? +H�BK �b �M BM/B+�iQ` Q7 Qp2`�HH ?2�Hi?BM2bb, � T`Q/m+i i?�i Bb
Ǵ;QQ/Ǵ BM 7�ib +QmH/ #2 +QMbB/2`2/ Ǵ;QQ/Ǵ �b � r?QH2- 2p2M B7 Bi Bb NNW b�HiX

G�#2Hb ?�p2 #22M b?QrM iQ ?�p2 HBiiH2 BKT�+i QM +QMbmK2`b r?B+? ?�p2 � bi`QM; #`�M/
7�KBHB�`Biv rBi? i?2 #`�M/ +QMbB/2`2/X :2M2`�HHv- i?2v �`2 MQi �M 2z2+iBp2 iQQH r?2M
�M QTBMBQM QM i?2 T`Q/m+i ?�b �H`2�/v #22M 7Q`K2/- #mi �`2 2ti`2K2Hv TQr2`7mH r?2M
2p�Hm�iBM; � M2r T`Q/m+i Q` #`�M/X

L2p2`i?2H2bb- MQM2 Q7 i?Bb rQ`Fb mMH2bb +mbiQK2`b �+im�HHv r�Mi iQ 2�i #2ii2`X G�#2Hb
/QMǶi �M/ +�MMQi rQ`F QM i?2B` QrMX h�bi2- +Qbi- #`�M/ �M/ +QMp2MB2M+2 ?�p2 iQ #2
i�F2M BMiQ +QMbB/2`�iBQM r?2M 2p�Hm�iBM; +mbiQK2` +?QB+2bX 1p2M i?2 KQbi FMQrH2/;2�#H2
+mbiQK2`b rBHH MQi �Hr�vb #mv r?�i i?2v FMQr Bb i?2 ?2�Hi?B2bi 7QQ/X

u2i- 2p2M T2QTH2 i?�i /Q MQi TQbb2bb 2MQm;? FMQrH2/;2 QM i?2 H�#2Hb Q` QM Mmi`BiBQM
+QmH/ 2KTHQv i?2K iQ BM~m2M+2 i?2B` 7QQ/ Tm`+?�bBM; /2+BbBQMb- QMHv B7 i?2v FMQr ?Qr iQ
T`QT2`Hv `2�/ i?2KX

G�#2Hb �`2 MQi QMHv K2�Mi 7Q` BM~m2M+BM; +QMbmK2`b- #mi iQ T`QKQi2 T`Q/m+i `2@
7Q`KmH�iBQM iQ BKT`Qp2 i?2B` Mmi`BiBQM�H [m�HBivX
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q?2M 7�+2/ rBi? irQ QTiBQMb �i i?2 b�K2 T`B+2 �M/ i�bi2- QM2 ?2�Hi?B2` �M/ QM2 H2bb
?2�Hi?v- +mbiQK2`b rBHH ;Q 7Q` i?2 7Q`K2`X � K�Mm7�+im`2` rBHH M2p2` r�Mi iQ }M/
Bib2H7 BM � TQbBiBQM BM r?B+? �MQi?2` T`Q/m+i Bb T`272``2/ iQ Bib QrMX A7 i?2
BM/B+�iBQM +QK2b 7`QK � b+B2MiB}+�HHv �++m`�i2- BM/2T2M/2Mi Mmi`BiBQM�H H�#2H- i?2 QMHv r�v
iQ #2+QK2 +QKT2iBiBp2 �;�BM Bb iQ +?�M;2 i?2 T`Q/m+i iQ K�F2 Bi ?2�Hi?B2`X

AM bvMi?2bBb- i?2 2zQ`i Q7 #Q/B2b T`QKQiBM; ?2�Hi?B2` 2�iBM; ?�#Bib b?QmH/
#2 irQ@7QH/X PM QM2 ?�M/- Bi b?QmH/ T`QKQi2 � rB/2bT`2�/ �/QTiBQM Q7 6PS H�#2Hb iQ
2/m+�i2 +mbiQK2`b QM r?�i i?2vǶ`2 2�iBM;- iQ TB+F i?2 ?2�Hi?B2` QTiBQMX PM i?2 Qi?2` ?�M/-
#v �++QKT�MvBM; i?2 BMi`Q/m+iBQM Q7 H�#2Hb rBi? � Tmb? iQr�`/b `27Q`KmH�iBQM- i?2v +QmH/
K�F2 � `2�H /Bz2`2M+2 BM +QMbmK2`bǶ ?2�Hi?X

q2 �Hr�vb ?�p2 iQ F22T BM KBM/ i?�i i?2 bK�HH ;Q�H Bb iQ ?�p2 T2QTH2 2�i #2ii2`-
#mi i?2 H�`;2 TB+im`2 Bb iQ BKT`Qp2 QM2Ƕb HB72bivH2- �M/ iQ T`2p2Mi /Bb2�b2b i?�i
+�M 2�bBHv #2 BMi2`+2Ti2/X h?Bb +�M QMHv #2 /QM2 #v T`QKQiBM; FMQrH2/;2 �M/ 2/m+�iBQM
QM i?2 iQTB+bX

�HH Q7 i?Bb Bb T�`iB+mH�`Hv `2H2p�Mi BM i?2 +m``2Mi b2iiBM;- BM r?B+? i?2 *PoA.@RN
T�M/2KB+ ?�b 7Q`2p2` +?�M;2/ i?2 r�v r2 HBp2 Qm` HBp2bX q2 ?�p2 #22M HQ+F2/
BM Qm` ?Qmb2b 7Q` KQMi?b- /QBM; Km+? H2bb T?vbB+�H �+iBpBiv �M/ Qm` 2�iBM; ?�#Bib
?�p2 rQ`b2M2/ �b r2HH- rBi? T`Q/m+ib bm+? �b +�MM2/ 7QQ/ Q` br22ibX G2bb pBbBib iQ
?QbTBi�Hb �HbQ i`�MbH�i2 iQ H2bb b+`22MBM; 7Q` BHHM2bb2b i?�i #2+�K2 bi�iBbiB+�HHv KQ`2 2pB/2Mi
r?2M T�B`2/ rBi? Qp2`r2B;?i- bm+? �b ?2�`i Bbbm2bX �HH i?BM;b i?�i �`2 2�bBHv T`2p2Mi�#H2
#v +?�M;BM; 2�iBM; ?�#BibX q2 M22/ iQ 2�i �M/ HBp2 #2ii2`- �M/ r2 M22/ iQ /Q Bi MQrX

a?QTTBM; T�ii2`Mb ?�p2 +?�M;2/ /`�biB+�HHvX S2QTH2 bT2M/ Km+? H2bb iBK2 BM
bmT2`K�`F2ib- �M/ H2�p2 ?QK2 FMQrBM; 2t�+iHv r?�i i?2v r�MiX h?2v +�MMQi �zQ`/ iQ
r�bi2 iBK2 +QKT�`BM; T`Q/m+ib �M/ mM/2`bi�M/BM; r?B+? QM2 Bb ?2�Hi?B2`- �M/ i?Bb +QmH/
#2 2�bBHv #2 bQHp2/ #v � bBKTH2 6QS H�#2HX

JQ`2Qp2`- Km+? KQ`2 b?QTTBM; Bb /QM2 QMHBM2- �M/ i?�MFb iQ i?2 bBKTHB+Biv Q7
i?2b2 bvbi2Kb +QMbmK2`b �`2 rBHHBM; iQ i`v /Bz2`2Mi 7QQ/b �M/ #`�M/b- 2p2M +QMbB/2`BM;
?2�Hi?B2` QTiBQMb i?�i i?2v rQmH/ ?�p2 B;MQ`2/ BM i?2 T�biX LQi #2BM; HBKBi2/ #v i?2 T?vb@

RR



B+�H bT�+2 QM � 7QQ/ T�+F�;2 +�M H2�/ iQ KQ`2 BM7Q`K�iBQM #2BM; T`QpB/2/ iQ i?2 +mbiQK2`
QM i?2B` /2pB+2b- �M/ r?�i #2ii2` i?�M /B;Bi�H 6QS H�#2Hb\

lT iQ MQr- r2 ?�p2 T`QpB/2/ i?2 `2�/2` rBi? � +QKT`2?2MbBp2 Qp2`pB2r Q7 r?v 6QS
H�#2Hb 2tBbi- ?Qr i?2vǶ`2 +`2�i2/- �M/ i?2B` bi`2M;i?b �M/ r2�FM2bb2bX q2 ?�p2 �M�Hvx2/
+QMbmK2`bǶ `2bTQMb2 iQ i?2K �M/ i?2 K2�bm`2 BM r?B+? i?2v �z2+i 7QQ/ Tm`+?�bBM; #2?�p@
BQ`bX

PM T�T2`- i?Bb b?QmH/ #2 2MQm;? iQ +`2�i2 i?2 T2`72+i H�#2H- i?2 T`2b2M+2 Q7 r?B+? +�M
i?mb #2 +Q``2H�i2/ rBi? �M BM+`2�b2 BM ?2�Hi? BM i?2 TQTmH�iBQMX

u2i- �HH i?2 bm`p2vb QM 2tBbiBM; 6PS G�#2Hb i?�i bT2+B}+�HHv �bF `2bTQM/2Mib r?�i i?2v
i?BMF �`2 �+im�HHv �bFBM; 7Q` +mbiQK2`b iQ 7Q+mb QM i?2KX h?2v bm#b2[m2MiHv KB;?i b?Qr
� #B�b i?�i +�MMQi 2�bBHv #2 �/Dmbi2/ 7Q`X

q2 ?�p2 i?mb T`Q+22/2/ BM i?2 /2}MBiBQM Q7 � `2THB+�#H2 bQ7ir�`2 K2i?Q/ Q7 �b@
b2bbBM; i?2 2z2+iBp2M2bb Q7 6`QMi Q7 S�+F H�#2HHBM; b+?2K2b pB� �M BM/B`2+i �H;Q@
`Bi?KB+ �TT`Q�+?X h?Bb rQ`F rBHH �M�Hvx2 i?2 bTQMi�M2Qmb K�+?BM2@T`Q+2bb2/ /Bb+mbbBQM
QM bQ+B�H K2/B� i?�i Bb `2H�i2/ iQ i?2K- rBi? � bT2+B}+ 7Q+mb QM hrBii2`X

h?2 }M�H ;Q�H Q7 i?Bb T`QD2+i Bb iQ +`2�i2 � rQ`FBM;- �+iBQM�#H2 7`�K2rQ`F
iQ ;�m;2 BMi2`2bi �M/ 2z2+iBp2M2bb Q7 6`QMi Q7 S�+F H�#2HHBM; b+?2K2b QM aQ+B�H
J2/B�- +QKTQb2/ #v �M�Hvb2b i?�i +�M #2 mb2/ iQ 2p�Hm�i2 i?2 +QmMi`v@bT2+B}+ 2z2+@
iBp2M2bb Q7 i?2b2 H�#2Hb #v +Q``2H�iBM; i?2 /Bb+Qm`b2 rBi? bQK2 ?2�Hi?@`2H�i2/ TQTmH�iBQM
K2i`B+b- bm+? �b KBM/7mHM2bb �M/ Qp2`r2B;?i `�i2bX

P7 +Qm`b2- i?Bb ?�b iQ #2 BMb2`i2/ BM � rB/2`- KQ`2 +QKT`2?2MbBp2 BM7Q`K�iBQM- 2/m+�iBQM
�M/ FMQrH2/;2 b?�`BM; BMBiB�iBp2, r2 FMQr i?�i H�#2Hb rQ`F #2bi r?2M �++QKT�MB2/ #v
FMQrBM; r?�i i?2v K2�M �M/ KQbi BKTQ`i�MiHv ?Qr iQ T`QT2`Hv mb2 i?2KX �b aQ+B�H K2/B�
Bb bQ m#B[mBiQmb �M/ ?�b i?2 BMbi`mK2Mib iQ /2HBp2` � i�BHQ`2/- i�`;2i2/ K2bb�;2- Bi +QmH/
#2 i?2 `B;?i iQQH iQ /Q bQX
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h?2 K2i?Q/QHQ;v r2 ?�p2 /2pBb2/ Bb Bi2`�iBp2- �M/ +�M #2 2�bBHv �/Dmbi2/ 2M@`Qmi2
rBi? i?2 BMi2`K2/B�i2 /�i�- BM Q`/2` iQ �+?B2p2 i?2 KQbi T`2+Bb2 `2bmHibX

q2 #2;�M #v �bb2bbBM; /Bz2`2Mi bQ+B�H K2/B� bBi2b �M/ TH�i7Q`Kb i?`Qm;? �
7`�K2rQ`F r2 ?�p2 +`2�i2/- HQQFBM; 7Q` �M 2�bBHv �++2bbB#H2 bQm`+2 Q7 BM7Q`K�iBQM i?�i +�M
#2 +`�rH2/ i?`Qm;?- iQ �+[mB`2 � bBx�#H2 [m�MiBiv Q7 i2tim�H /�i� QM i?2 iQTB+- 7Q`K�ii2/
BM � bi�M/�`/Bx2/ r�vX

aTQMi�M2Biv Q7 i?2 /Bb+mbbBQM Bb �HbQ �M BKTQ`i�Mi 7�+iQ`, mbm�HHv- T2QTH2 i?�i i�F2
iBK2 iQ +QKK2Mi QM � 7QQ/@`2H�i2/ 7Q`mK �`2 KQ`2 2/m+�i2/ QM i?2 iQTB+ Q7 ?2�Hi?- /B2i
�M/ 7QQ/ H�#2HbX h?Bb K2�Mb i?2B` TQBMi Q7 pB2r Bb bQK2r?�i /Bz2`2Mi 7`QK i?�i Q7 i?2
;2M2`�H TQTmH�iBQM- r?B+? r2Ƕ`2 i`vBM; iQ mM/2`bi�M/ �M/ BM~m2M+2X

"v HQQFBM; �i �HH i?2b2 2H2K2Mib- hrBii2` ?�b #22M b2H2+i2/- �b Bi b�iBb}2b Qm`
`2[mB`2K2MibX

AM #`B27- hrBii2` Bb � ǳKB+`Q#HQ;;BM;Ǵ bvbi2K i?�i �HHQrb mb2`b iQ b2M/ �M/ `2+2Bp2 b?Q`i
TQbib +�HH2/ ir22ib- i?�i +�M BM+Hm/2 HBMFb iQ `2H2p�Mi r2#bBi2b �M/ `2bQm`+2bX Ai ?�b KQ`2
8yy KBHHBQM KQMi?Hv �+iBp2 mb2`b rQ`H/rB/2X

Ai Bb bi`m+im`2/ �b � /B`2+i2/ ;`�T?, i?2 MQ/2b �`2 i?2 mb2`b- �M/ i?2 `2H�iBQMb?BTb
#2ir22M MQ/2b- i?2 2/;2b- �`2 2bi�#HBb?2/ #v � ǳ7QHHQrǴ bi`m+im`2X 1�+? mb2` +�M /2+B/2 iQ
7QHHQr � MmK#2` Q7 Qi?2` mb2`b- �M/ +�M #2 bBKBH�`Hv 7QHHQr2/ #v Qi?2`bX h?2v +�M +`2�i2
i?2B` QrM ir22ib Q` +�M `2ir22i Qi?2` T2QTH2Ƕb ir22ib- b?�`BM; i?2 +QMi2Mi QM i?2B` T`Q}H2-
mbm�HHv �b � 7Q`K Q7 2M/Q`b2K2MiX

�HH Q7 i?Bb Bb �++2bbB#H2 i?`Qm;? bQ7ir�`2 �SAb- iQ `2i`B2p2 � bBM;H2 ir22i Q#D2+i rBi? Bib
i2ti �M/ �HH i?2 +Q`QHH�`v BM7Q`K�iBQM bm+? �b ;2QHQ+�iBQMX

h?2 M2ti T?�b2 Bb i?2 b2H2+iBQM Q7 F2vrQ`/b- i?�i �`2 ;QBM; iQ #2 mb2/ iQ b2�`+?
ir22ib `2H�i2/ iQ i?2 ;2M2`�H iQTB+ Q7 6QS H�#2HHBM; BM Q`/2` iQ ;2M2`�i2 � bT2+B}+ �M/
+Q``2+i /�i�b2iX h?2 H2bb bT2+B}+ i?2 F2vrQ`/b- i?2 #B;;2` i?2 /�i�b2iX u2i- �b r2 ?�p2
MQ r�v Q7 ?�pBM; i?2 bQ7ir�`2 /BbiBM;mBb? i?2 �+im�H K2�MBM; Q7 i?2 b2Mi2M+2- i?2`2 Bb �
`2[mB`2K2Mi Q7 bT2+B}+BivX
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h?2 +QKT`2?2MbBp2 HBi2`�im`2 `2pB2r r2 ?�p2 T2`7Q`K2/ Bb i?2 bQm`+2 Q7 i?2 K�@
DQ`Biv Q7 b�B/ 2H2K2Mib- �b Bi +QKT`Bb2b � p�bi MmK#2` Q7 bT2+B}+ i2`Kb `2H�i2/ MQi QMHv
bi`B+iHv iQ H�#2Hb- #mi �HbQ iQ i?2 ?2�Hi? +QM+2Tib i?�i H�#2Hb i�`;2iX

Ai Bb BKTQ`i�Mi iQ 2t+Hm/2 7�Hb2 TQbBiBp2b �M/ mM`2H�i2/ ir22ib �b Km+? �b TQbbB#H2
iQ �pQB/ �K#B;mBivX 6Q` 2t�KTH2- � b2�`+? 7Q` Lmi`Bb+Q`2 Bb RyyW +2`i�BM iQ ;Bp2 `2bmHib
i?�i �`2 `2H�i2/ iQ i?2 H�#2H #mi JmHiBTH2 h`�77B+ GB;?ib rBHH ;Bp2 K�Mv `2bmHib `2H�i2/
iQ i`�{+X

�M Bi2`�iBp2 �TT`Q�+? Bb i?mb 2KTHQv2/, i?2 b2�`+? [m2`v ?�b #22M �/Dmbi2/ #v
HQQFBM; �i i?2 `2bmHib Q7 i?2 BMBiB�H QM2- BM Q`/2` iQ }Hi2` Qmi mMr�Mi2/ Q` mMM2+2bb�`v
2H2K2MibX � bT2+B}+ 7Q+mb ?�b #22M TH�+2/ QM ir22ib Q`B;BM�iBM; 7`QK i?2 1XlX- iQ
mM/2`bi�M/ KQ`2 i?2 QM;QBM; /2#�i2 QM � bBM;H2- b?�`2/- H�#2H 7`�K2rQ`F 7Q` K2K#2`
bi�i2bX

ai�`iBM; 7`QK i?2 [m2`v Lmi`Bb+Q`2 P_ E2v?QH2 P_ JmHiBTH2 h`�77B+ GB;?ib P_

>2�Hi?B2` *?QB+2 avK#QH P_ Mmi`BiBQM P_ H�#2HHBM; P_ 7QT H�#2H P_ 7`QMi Q7 T�+F

P_ Mmi`B2Mib r2 ?�p2 ;`�/m�HHv `2/m+2/ Bi iQ HQQF QMHv �i ir22ib +QM+2`MBM; Lmi`Bb+Q`2X

am#b2[m2MiHv- r2 /2}M2/ i?2 �M�HviB+�H iQQHb iQ #2 mb2/ BM Q`/2` iQ 2ti`�+i K2�M@
BM; 7`QK i?2 +QMp2`b�iBQMb BM i?2 /�i�b2iX �HH i?2 +Q/2 ?�b #22M r`Bii2M BM Svi?QM j �M/
CmTvi2` LQi2#QQFbX Ai 2KTHQvb LGhE 7Q` �/p�M+2/ M�im`�H H�M;m�;2 T`Q+2bbBM; �M/ �M�H@
vbBb- G�M;.2i2+i 7Q` H�M;m�;2 /2i2+iBQM- o�.1_a2MiBK2Mi iQ /2i2`KBM2 b2MiBK2Mi �M/
TQH�`Biv b+Q`2b- �M/ S�M/�b �M/ a2�#Q`M 7Q` bi�iBbiB+�H �M�HvbBb �M/ pBbm�HBx�iBQMX h?2b2
�`2 �HH QT2M@bQm`+2 iQQHbX

6Q` 2�+? ir22i- r2 T2`7Q`K2/

RX 1HBKBM�iBQM Q7 .mTHB+�i2b �M/ _2ir22ib

kX .2i2`KBM�iBQM Q7 i?2 H�M;m�;2 i?`Qm;? � bT2+B}+ �H;Q`Bi?K

jX 1ti`�+iBQM Q7 i?2 +QmMi`v

9X hQF2MBx�iBQM pB� L�im`�H G�M;m�;2 S`Q+2bbBM;
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8X a2MiBK2Mi *H�bbB}+�iBQM

�7i2` i?2b2 bi2Tb- i?2 /�i�b2i r�b +QK#BM2/ �M/ 2p�Hm�i2/- BM Q`/2` iQ /2i2`KBM2,

Ç *QMp2`b�iBQM�H hQTB+b @ r?�i �`2 i?2 iQTB+b i?�i BMpQHp2 6`QMi Q7 S�+F G�#2HHBM;\
q?v Bb i?2 +QMp2`b�iBQM ?�TT2MBM;\ UJQbi 6`2[m2Mi E2vrQ`/b- >�b?i�?;b- qQ`/
*HQm/V

Ç *QmMi`v �M/ G�M;m�;2 a?�`2 Q7 i?2 +QMp2`b�iBQM @ q?B+? +QmMi`B2b T�`iB+BT�i2 i?2
KQbi iQ i?2 /2#�i2\ AM r?B+? H�M;m�;2b /Q2b i?2 /2#�i2 ?�TT2M\

Ç Pp2`�HH a2MiBK2Mi @ q?�i Bb i?2 Qp2`�HH QTBMBQM Q7 i?2 iQTB+\

�7i2`- r2 /2i2`KBM2/ r?2i?2` � `2H�iBQMb?BT 2tBbib #2ir22M BMi2`2bi BM 6`QMi
Q7 S�+F H�#2HHBM; b+?2K2b- T�`iB+BT�iBQM BM i?2 QM;QBM; /2#�i2- �M/ BMi2`2bi BM
?2�Hi? BM ;2M2`�HX h?2 BMi2`2bi BM i?2 H�#2Hb Bb `2T`2b2Mi2/ BM i?2 T2`@+QmMi`v b?�`2
Q7 +QMp2`b�iBQM �b T2` Qm` Bi2`�iBp2 `2b2�`+? [m2`v- �M/ i?2 BMi2`2bi BM ?2�Hi? Bb /2}M2/
�b /2T2M/2Mi QM i?2 b?�`2 Q7 Qp2`r2B;?i- Q#2bBiv �M/ T?vbB+�H �+iBpBiv- /2`Bp2/
7`QK 1m`QT2@rB/2 bm`p2vb K�/2 #v 1l_Pah�hX

S2�`bQM �M/ aT2�`K�M +Q``2H�iBQM +Q2{+B2Mib r- ρ �M/ r2 �`2 i?mb +QKTmi2/ #2ir22M
i?2 p�`B�#H2b- BM Q`/2` iQ /2i2`KBM2 r?2i?2` � `2H�iBQMb?BT 2tBbib- /B`2+i Q` BMp2`b2-
�M/ i?2 K�;MBim/2 Q7 b�B/ `2H�iBQMb?BTX

h?2 a�MF2v /B�;`�K BM 6B;X R ?B;?HB;?ib i?2 bm#b2[m2Mi bi�;2b Q7 }Hi2`BM; i?�i ?�p2
#22M K�/2 QM i?2 BMBiB�H /�i�b2iX R83jk ir22ib r2`2 `2i`B2p2/- TQbi2/ BM i?2 bBt KQMi?b
#2ir22M yR@yR@kyky �/ yR@ye@kykyX �7i2` `2KQpBM; /mTHB+�i2b �b T2` Qm` �H;Q`Bi?K- r2 �`2
H27i rBi? 8Rj3 ir22ib- i?�i ?�p2 #22M bTHBi T2` +QmMi`v �M/ T2` H�M;m�;2X

_2KQpBM; `2ir22ib �M/ /mTHB+�i2b Bb BKTQ`i�Mi BM i?2 �M�Hvx2/ iBK2 7`�K2 #2+�mb2
K�Mv �`2 #2BM; `2Tm#HBb?2/ mM/2` i?2 /B`2+iBQM Q7 TQHBiB+�H H2�/2`b- #Qi? #v T2QTH2 �M/ #v
#Qib- iQ BM~m2M+2 i?2 T2`+2TiBQM Q7 i?2 /2#�i2X am+? Bb i?2 +�b2 7Q` Ai�Hv- 7Q` 2t�KTH2- BM
r?B+? i?2 K�DQ`Biv Q7 `2ir22ib �`2 TQHBiB+�HX
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6B;m`2 R, a�MF2v .B�;`�K Q7 i?2 .�i�b2i
q2 ?�p2 /2i2`KBM2/ i?2 KQbi �+iBp2 +QmMi`B2b iQ #2 6`�M+2- Ai�Hv- "2H;BmK- aT�BM �M/

:2`K�MvX hQTB+b rBb2- �b T2` i?2 rQ`/@+HQm/ BM 6B;X k- Lmi`Bb+Q`2 i�F2b mT i?2 K�DQ`Biv
Q7 i?2 /Bb+mbbBQM bT�+2- �HQM;bB/2 rQ`/b bm+? �b #�ii�;HB� �M/ T`QMmi`Bb+Q`2 i?�i
?B;?HB;?i i?2 +QMi`�bi �i �M 1m`QT2�M H2p2HX

AMi2`2biBM; Bb �HbQ i?2 �TT2�`�M+2 Q7 #`�M/ M�K2b bm+? �b .�MQM2- L2biHö �M/ *Q+�

*QH�X h?2 *Q+� *QH� pb S�`K2b�M 2t�KTH2 Bb mbm�HHv- �M/ bQK2iBK2b bmT2`}+B�HHv- mb2/
#v Lmi`Bb+Q`2 /2i`�+iQ`b BM Q`/2` iQ 2t2KTHB7v i?2 �HH2;2/ BM72`BQ`Biv Q7 i?2 H�#2HX h?2v b�v
i?�i i?2 Lmi`Bb+Q`2 KQ/2H ?�b � 7�HH�+v #2+�mb2 Bi `�i2b *QF2 ?B;?2`- �M/ i?mb ?2�Hi?B2`-
i?�M S�`K2b�MX q?BH2 i?Bb Bb i`m2- Bi /2T2M/b QM i?2 7�+i i?�i- #v /2bB;M- i?2 H�#2H b?QmH/
MQi #2 mb2/ iQ +QKT�`2 /Bz2`2Mi T`Q/m+i +�i2;Q`B2bX h?2 Qi?2` irQ �`2 #`�M/b i?�i �`2 BM
7�pQm` Q7 mbBM; Lmi`Bb+Q`2- �M/ i?�i �`2 �+im�HHv 2KTHQvBM; Bi pQHmMi�`BHv QM i?2B` T�+F�;2bX

h?2 T`2b2M+2 Q7 i?Bb `?2iQ`B+�H bi�i2K2Mi ?B;?HB;?ib ?Qr TQHBiB+Bx2/ i?2 /Bb+mbbBQM
�`QmM/ 6QS H�#2Hb- �M/ Lmi`Bb+Q`2 BM ;2M2`�H- BbX �M/ r?�i Bb KQ`2 TQHBiB+Bx2/ i?�M
i?2 T`2b2M+2 Q7 7`�i2HHB/Bi�HB�- ;BQ`;B�K2HQMB �M/ K�ii2Qb�HpBMBKB- `2bT2+iBp2Hv i?2
M�K2 Q7 � Ai�HB�M T�`iv �M/ Q7 �M Ai�HB�M TQHBiB+B�M i?�i �`2 bi`QM;Hv QTTQbBM; i?2 H�#2H
�M/ T`QKQiBM; #�ii2`B�- i?2 Ai�HB�M Lmi`BM7Q`K "�ii2`v\ q?BH2 Bi Bb i`m2 �M/ 7�B`- �b
i?2 Ai�HB�Mb �`2 b�vBM;- i?�i Lmi`Bb+Q`2 /Q2b MQi i�F2 BMiQ +QMbB/2`�iBQM i?2 7mHH /B2i �M/
QMHv `�i2b � bBM;H2 T`Q/m+i BM � p�+mmK- BiǶb KQ`2 Q7 � #�iiH2 �;�BMbi 6`�M+2 �M/ �

Re



6B;m`2 k, qQ`/ *HQm/
T2`+2Bp2/ �ii�+F QM K�/2 BM Ai�HvX

L2p2`i?2H2bb- i?2 /Bb+mbbBQM �TT2�`b iQ 7Q`;2i r?�i i?2 H�#2Hb b?QmH/ /QX LQ
K2MiBQMb iQ i?2 Tm`TQb2 Q7 H�#2Hb- rBi? rQ`/b bm+? �b Q#2bBiv- Qp2`r2B;?i- �+iBpBiv- }iM2bb
�`2 K�/2- i?mb `2/m+BM; i?2 /2#�i2 QMHv iQ bQK2i?BM; `2H�i2/ iQ i?2 H�#2Hb i?2Kb2Hp2bX

6Q` r?�i +QM+2`Mb i?2 a2MiBK2Mi �M�HvbBb- Qm` +�H+mH�iBQMb- �H#2Bi HBKBi2/ i?2 ir22ib
BM 1M;HBb?- BM/B+�i2 i?�i i?2 iQTB+ Bb ;2M2`�HHv r2HH T2`+2Bp2/ #v ir22i2`b- �M/ i?�i
i?2 K�DQ`Biv ir22ib +�M #2 b22M �b T`QKQiBM; i?2 +QM+2Ti Q7 6`QMi Q7 S�+F H�#2HHBM;
BMbi2�/ Q7 QTTQbBM; BiX

�M/ MQr- QMiQ i?2 +Q`2 Q7 Qm` �M�HvbBb- iQ /2i2`KBM2 r?2i?2` � `2H�iBQMb?BT
2tBbib #2ir22M i?2 b2H2+i2/ ?2�Hi?BM2bb �M/ KBM/7mHM2bb BM/B+�iQ`b- �M/ BMi2`2bi
iQr�`/b i?2 QM;QBM; /2#�i2 QM 6`QMi Q7 S�+F H�#2HbX

h?2 +QmMi`B2b 7Q` r?B+? r2 ?�p2 � K2�MBM;7mH b?�`2 Q7 /Bb+Qm`b2 T2`+2Mi�;2- /2i2`KBM2/
Qp2` R83jk ir22ib- �M/ i?�i r2 rBHH +Q``2H�i2- �`2, 6`�M+2- Ai�Hv- "2H;BmK- aT�BM- :2`K�Mv-
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L2i?2`H�M/b- lMBi2/ EBM;/QK �M/ SQ`im;�HX

q2 ?�p2 /2i2`KBM2/ i?�i i?2`2 Bb � K2�MBM;7mH BMp2`b2 `2H�iBQMb?BT #2ir22M i?2
BMi2`2bi BM i?2 /2#�i2 BM i?2 +QmMi`v �M/ i?2 MmK#2` Q7 Qp2`r2B;?i T2QTH2X AM
/Bz2`2Mi rQ`/b- i?2 KQ`2 Qp2`r2B;?i Bb i?2 TQTmH�iBQM Q7 i?2 +QmMi`v- i?2 H2bb BMi2`2bi BM
i?2 1l@rB/2 /2#�i2X

h?2 1l +QmMi`B2b rBi? i?2 H�`;2bi b?�`2 Q7 M�iBQM�Hb i?�i �`2 Qp2`r2B;?i- bm+? �b J�Hi�-
*`Q�iB�- aHQp2MB� �M/ lMBi2/ EBM;/QK- ?�p2 HBiiH2 Q` MQ +QMp2`b�iBQM +QM+2`MBM; i?2 iQTB+X

h?Bb Bb �M mM/2`bi�M/�#H2- v2i mM/2bB`2/ Qmi+QK2- �b i?2 H�#2Hb b?QmH/ #2 b22M �b �
iQQH iQ ?2HT `2/m+2 Q#2bBiv- bQ BiǶb BM i?2 BMi2`2bi Q7 Qp2`r2B;?i T2QTH2 i?�i 2�i mM?2�Hi?BHv
iQ BKTH2K2Mi i?2KX h?Bb +QmH/ #2 b22M �b ?�TT2MBM; #2+�mb2 H2bb BMi2`2bi- Q` bBKTHv H2bb
Tmb? #v BMbiBimiBQMb iQr�`/b Mmi`BiBQM�H iQTB+b- MQi QMHv `2H�i2/ iQ 6`QMi Q7 S�+F H�#2Hb-
H2�/b iQ r2B;?i Bbbm2b �M/ #�/ Mmi`BiBQMX

JQ`2Qp2`- MQ +Q``2H�iBQM ?�b #22M 7QmM/ #2ir22M /Bb+Qm`b2 �M/ �+iBp2 HB72bivH2X
h?Bb Bb �M BKTQ`i�Mi- 2p2M B7 M2;�iBp2 `2bmHi- �b �M �+iBp2 �M/ ?2�Hi?v HB72bivH2 Bb QM2 Q7 i?2
;Q�Hb b?�`2/ #v �HH i?2 ?2�Hi?BM2bb BMBiB�iBp2b i?�i rQ`F QM BKT`QpBM; T2QTH2Ƕb HBp2b- �M/
i?�i /2}MBi2Hv M22/b rQ`F QMX

AM +QM+HmbBQM- i?2 /Bb+Qm`b2 QM i?2 iQTB+b Q7 Lmi`BiBQM- �M/ i?2 BMi2`2bi BM
Q#i�BMBM; �M 1l@qB/2 H�#2H- �`2 2ti`2K2Hv TQH�`Bx2/ �M/ H2/ #v � TQHBiB+Bx2/
/2#�i2X AiǶb #2+QK2 KQ`2 Q7 � #�iiH2 #2ir22M L�iBQM�H 7Q`+2b- K�BMHv 6`�M+2 �M/ Ai�HvX
Ai HQQFb HBF2 K�ii2` Q7 M�iBQM�H T`B/2 �M/ � r�v iQ /2bi�#BHBx2 i?2 1m`QT2�M lMBQM BMbi2�/
Q7 �M �+im�H BMi2`2bi BM ?2�Hi?X

1p2M �++QmMiBM; 7Q` i?Bb #B�b iQr�`/b 6`�M+2 �M/ Ai�Hv H2�p2b � ?m;2 BK#�H�M+2- �b 1l
+QmMi`B2b i?�i ?�p2 i?2 H�`;2bi b?�`2b Q7 Qp2`r2B;?i TQTmH�iBQM bm+? �b J�Hi� Q`
i?2 lXEX /Q MQi 2p2M i�F2 T�`i BM i?2 /2#�i2- Q` /Q bQ BM � p2`v HBKBi2/ 7Q`KX

Pm` +Q``2H�iBQM �M�HvbBb b?Qrb i?�i i?2 ?2�Hi?B2` i?2 +QmMi`v i?2 KQ`2 +QMp2`b�@
iBQM �#Qmi i?2 iQTB+b ?�TT2Mb- i?mb +2`iB7vBM; pB� � bi`QM; BMp2`b2 +Q``2H�iBQM
i?�i ?2�Hi?B2` M�iBQMb �`2 BMi2`2bi2/ BM r�vb iQ bi�v ?2�Hi?v- �M/ BM M2r iQQHb
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i?2v +�M mb2X PM i?2 Qi?2` ?�M/- +QmMi`B2b rBi? � ?B;? b?�`2 Q7 Qp2`r2B;?i +BiBx2Mb �`2
MQi i�FBM; T�`i BM i?2 +QMp2`b�iBQMX

h?Bb +�M #2 2tTH�BM2/ #v HQQFBM; �i i?2 TQHB+B2b i?2v ?�p2 2M�+i2/ iQ +m`# LQM@
*QKKmMB+�#H2 .Bb2�b2b- i?�i `2pQHp2 KQ`2 �`QmM/ 2Bi?2` T`QKQiBM; 7QQ/ 2/m+�iBQM
�M/ BM+`2�b2/ i�t�iBQM Q` i?2 �TTHB+�iBQM Q7 /Bz2`2Mi Mmi`BiBQM�H H�#2Hb i?�i �`2
�H`2�/v BM;`�BM2/ BM i?2 +BiBx2MbǶ KBM/b, H�#2Hb i?�i �`2 �TT�`2MiHv MQi rQ`FBM; BM i?2 r�v
i?2v b?QmH/X h?2 `QH2 Q7 +QQ`/BM�iBQM Q7 i?2 1m`QT2�M lMBQM Bb 2pB/2MiHv MQi 72Hi �b mb27mH
BM i?Bb �`2�X

h?Bb i`2M/ ?�b iQ #2 BMp2`i2/, �HH M�iBQMb- 2bT2+B�HHv i?2 QM2b rBi? ?B;?2` Q#2bBiv
�M/ Qp2`r2B;?i `�i2b- ?�p2 iQ #2 BMi2`2bi2/- �M/ M22/ iQ r�Mi �b K�Mv rQ`FBM; iQQHb
�b TQbbB#H2 �b iQ };?i i?2 MQM@+QKKmMB+�#H2 /Bb2�b2 i?2v rBHH BM+m` BMiQX h?Bb Bb MQi �
};?i i?�i +�M #2 rQM �HQM2X

aQ+B�H M2irQ`FBM; +�M ?�p2 � TBpQi�H `QH2 BM i?Bb iBK2- iQ 2/m+�i2 +mbiQK2`b
QM ?Qr iQ mb2 �M/ `2�/ i?2 H�#2Hb 7Q` i?2B` QrM #2bi BMi2`2biX

h?Bb Bb i`m2 2bT2+B�HHv 7Q` +QM+2`MBM; vQmM; �/mHib- i?2 QM2b BM r?B+? i?2b2 /Bb2�b2b
�`2 KQbi T`2p2Mi�#H2X AM i?2 +m``2Mi bBim�iBQM Q7 ?2�Hi? 2K2`;2M+v- BM r?B+? +QKTmi2`
mb�;2 ?�b bFv`Q+F2i2/- iQ;2i?2` rBi? QMHBM2 b?QTTBM;- i?2b2 +�i2;Q`B2b Q7 T2QTH2 +QmH/
?�p2 �++2bb iQ Km+? KQ`2 BM7Q`K�iBQM QM i?2 iQTB+b i?`Qm;? aQ+B�H J2/B�X

� bi`�i2;v Q7 T�`iM2`b?BT #2ir22M BMbiBimiBQMb �M/ 7QQ/@Q`B2Mi2/ BM~m2M+2`b +QmH/ #2
� pB�#H2 K2�Mb iQ 2/m+�i2 T2QTH2 QM i?2 +Q``2+i mb�;2 Q7 H�#2Hb- �M/ QM ?Qr iQ BKT`Qp2
i?2B` HB72bivH2 BM ;2M2`�HX �HH BM �M �++m`�i2Hv i�`;2i2/ 2zQ`i- i?�i rQmH/ `2�HHv ?�p2 H�biBM;
#2M2}ib QM i?2 ?2�Hi? Q7 i?2 TQTmH�iBQM

h?2 7`�K2rQ`F r2 ?�p2 /2p2HQT2/ +�M i?mb #2 mb2/ iQ i�`;2i i?2b2 +�K@
T�B;Mb QM i?2 +QmMi`B2b i?�i M22/ Bi KQbi- �M/ iQ i`�+F i?2B` 2z2+iBp2M2bb BM
i?2 K2/BmK@HQM; i2`K r?BH2 +QMiBMmQmbHv �/DmbiBM; �M/ `2i�`;2iBM; i?2KX

AM +QM+HmbBQM- r2 ?�p2 i?2 iQQHb- r2 �`2 BM i?2 `B;?i iBK2- �M/ r2 �`2 i?2 p2`;2 Q7 �
bBH2Mi 2TB/2KB+ i?�i r2 +�MMQi r�Bi iQ i`2�i �Mv KQ`2X aQ- r?v r�Bi\
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