
*?�Ti2` j

AKTH2K2Mi�iBQM P7 �
"`22/BM; S`Q;`�K

jXR AMi`Q/m+iBQM

AM +?�Ti2` k BM ;2M2`�H �M/ bT2+B}+�HHv BM 6B;m`2 kXR i?2 /Bz2`2Mi ivT2b Q7
#`22/BM; T`Q;`�Kb �M/ i?2 +QKTQM2Mib Q7 � #`22/BM; T`Q;`�K �`2 b?QrM �M/
/2b+`B#2/X h?Bb +?�Ti2` �BKb �i ;BpBM; �M QmiHBM2 Q7 ?Qr iQ BKTH2K2Mi � bT2+B}+
#`22/BM; T`Q;`�K 7Q` � ;Bp2M TQTmH�iBQMX q2 �bbmK2 � #227 #`22/BM; Q`;�MB@
b�iBQM i?�i �TT`Q�+?2b mb �M/ r2 ?�p2 iQ +QMbmHi i?2K QM ?Qr iQ BKTH2K2Mi
� #`22/BM; T`Q;`�KX h?2 #`22/BM; Q`;�MBb�iBQM r�Mib iQ BKT`Qp2 i?2B` #`22/@
BM; �MBK�Hb rBi? `2bT2+i iQ i?2 2+QMQKB+ T`Q}i�#BHBiv Q7 i?2 �MBK�H T`Q/m+iBQMX
hQ;2i?2` rBi? i?2 #`22/BM; Q`;�MBb�iBQM- r2 �;`22 QM � b+B2MiB}+�HHv 7Q`KmH�i2/
#`22/BM; ;Q�HX

jXk .2p2HQTK2Mi P7 h?2 "`22/BM; :Q�H

�++Q`/BM; iQ (S?Q+�b 2i �HX- RNN3)- i?`22 TQBMib �`2 iQ #2 +QMbB/2`2/ r?2M /2@
p2HQTBM; � #`22/BM; ;Q�HX

RX /2b+`BTiBQM Q7 T`Q/m+iBQM bvbi2K
kX KQ/2HHBM; i?2 T`Q}i 7Q` � ivTB+�H ?2`/
jX /2`Bp�iBQM Q7 2+QMQKB+ p�Hm2b

6Q` `2�bQMb Q7 bBKTHB+Biv r2 �`2 �bbmKBM; i?�i �HH ?2`/b ?�p2 i?2 b�K2 T`Q/m+@
iBQM bvbi2KX Ai Bb BKTQ`i�Mi iQ MQi2 ?2`2 i?�i BM � ?B2`�`+?B+�H #`22/BM; T`Q;`�K
bm+? �b b?QrM BM 6B;m`2 kXj- i?2 ?2`/ /2b+`B#2/ BM bm#b2+iBQM jXkXR +QK2b 7`QK
i?2 T`Q/m+iBQM b2+iQ` bBim�i2/ �i i?2 #QiiQK Q7 i?2 i`B�M;H2X h?2 `2�bQM 7Q`

kj
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mbBM; � ?2`/ 7`QK i?2 T`Q/m+iBQM iB2` �b i?2 #�bBb Q7 i?2 /2b+`BTiBQM Q7 i?2 T`Q@
/m+iBQM Bb i?�i i?2 #`22/BM; �M/ TQbbB#Hv i?2 KmHiBTHB2` b2+iBQMb Q7 i?2 #`22/BM;
T`Q;`�K ?�p2 iQ �/�Ti i?2B` #`22/BM; �MBK�Hb iQ i?2 M22/b �M/ `2[mB`2K2Mib
Q7 i?2 T`Q/m+iBQM ?2`/bX GQQFBM; �i i?2 /Bz2`2Mi T�`iB+BT�Mib Q7 i?2 #`22/BM;
T`Q;`�K �b � +HB2Mi@bmTTHB2` `2H�iBQMb?BT- i?2 T`Q/m+2`b �`2 +HB2Mib Q7 i?2 #`22/@
BM; �M/ i?2 KmHiBTHB2` 7�`Kb 7Q` vQmM; T`Q/m+iBQM �MBK�HbX h?2b2 �MBK�Hb Kmbi
K22i i?2 `2[mB`2K2Mib Q7 i?2 T`Q/m+iBQM 7�`KbX �b � +QMb2[m2M+2 Q7 i?�i i?2
#`22/BM; �M/ KmHiBTHB2` 7�`Kb ?�p2 iQ `�Bb2 vQmM; �MBK�Hb i?�i }i i?2 M22/b Q7
i?2 T`Q/m+iBQM 7�`KbX h?Bb Bb /QM2 #v /2bB;MBM; i?2 #`22/BM; T`Q;`�K BKTH2@
K2Mi2/ BM i?2 #`22/BM; 7�`Kb �++Q`/BM; iQ i?2 M22/b Q7 i?2 T`Q/m+iBQM 7�`KbX
h?2 BKTH2K2Mi�iBQM Q7 i?2 #`22/BM; T`Q;`�K Kmbi vB2H/ iQQHb 7Q` i?2 #`22/BM;
7�`Kb iQ #2 �#H2 iQ b2H2+i i?2 #2bi �MBK�Hb �b T�`2MibX PM2 TQbbB#BHBiv Q7 bm+?
�M BKTH2K2Mi�iBQM Bb b?QrM ?2`2 7Q` �M B/2�HBx2/ �M/ bBKTHB}2/ bBim�iBQMX

jXkXR .2b+`BTiBQM P7 S`Q/m+iBQM avbi2K

� T`Q/m+iBQM bvbi2K Bb /2}M2/ #v Bib `2[mB`2/ BMTmib �M/ #v i?2 T`Q/m+ib i?�i
�`2 bQH/X 6m`i?2`KQ`2 ?QmbBM;- 722/BM; `2;BK2b �M/ Qi?2` K�M�;2K2Mi +QKTQ@
M2Mib i?�i �z2+i i?2 T`Q/m+iBQM +Qbib �`2 BKTQ`i�Mi T`QT2`iB2b Q7 � T`Q/m+iBQM
bvbi2KX 6B;m`2 jXR BHHmbi`�i2b � T`Q/m+iBQM bvbi2K #v b?QrBM; i?2 KQbi BKTQ`@
i�Mi +QKTQM2Mib �z2+iBM; i?2 T`Q}i�#BHBiv Q7 � ivTB+�H ?2`/X
AM Qm` 2t�KTH2- i?2 �bbmK2/ ?2`/ ?�b N +QrbX *Qrb �`2 BMb2KBM�i2/ mbBM;
�`iB}+B�H BMb2KBM�iBQMX PM+2 � v2�` i?2 +Qrb �`2 2tT2+i2/ iQ T`Q/m+2 � +�H7X
h?2 +�Hp2b �`2 `�Bb2/- 7�ii2M2/ �M/ bQH/ �b bH�m;?i2` �MBK�HbX 6`QK i?2 N
+Qrb 2�+? v2�`b � T`QTQ`iBQM Q7 0.18 Bb +mHH2/ �M/ Bb `2TH�+2/ rBi? vQmM; ?2B72`b
r?B+? �`2 #Qm;?i 7`QK #`22/BM; Q` KmHiBTHB2` 7�`KbX 6B;m`2 jXk +Q``2bTQM/b iQ
� bBKTHB}2/ p2`bBQM Q7 6B;m`2 R Q7 (S?Q+�b 2i �HX- RNN3)X

jXj .2i2`KBM2 h`�Bib P7 1+QMQKB+ AMi2`2bi

AMTmib b?QrM BM 6B;m`2 jXR ;2M2`�i2 +Qbib UCV �M/ PmiTmib ;2M2`�i2 `2p2Mm2b
URVX h?2 /Bz2`2M+2 #2ir22M `2p2Mm2b �M/ +Qbib +Q``2bTQM/b iQ T`Q}i UP V r?B+?
Bb i?2 F2v Q#D2+iBp2 Q7 i?2 r?QH2 bvbi2K i?�i r2 r�Mi iQ BKT`Qp2X h?2 i`�Bib Q7
i?2 �MBK�Hb BM i?2 T`Q/m+iBQM bvbi2K r?B+? ?�p2 �M BM~m2M+2 QM i?2 T`Q}i Q7 i?2
bvbi2K �`2 ;`QmT2/ iQ;2i?2` BM i?2 b2i Q7 i?2 2+QMQKB+�HHv BKTQ`i�Mi i`�BibX
h?2 2+QMQKB+�HHv BKTQ`i�Mi i`�Bib �`2 BM+Hm/2/ BM i?2 �;;`2;�i2 ;2MQivT2 r?B+?
Bb i?2M mb2/ �b b2H2+iBQM +`Bi2`BQM 7Q` i?2 #`22/BM; �MBK�HbX
6Q` Qm` 2t�KTH2 T`Q/m+iBQM ?2`/- r2 �`2 7Q+mbBM; QM i?2 +�`+�bb T2`7Q`K�M+2
i`�Bib

Ç +�`+�bb +QM7Q`K�iBQM U**V
Ç +�`+�bb 7�iM2bb U*6V �M/
Ç +�`+�bb r2B;?i U*qVX
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6B;m`2 jXR, S`Q/m+iBQM bvbi2K BHHmbi`�i2/ #v � ivTB+�H ?2`/
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6B;m`2 jXk, �bbmK2/ /2KQ;`�T?v Q7 ivTB+�H T`Q/m+iBQM ?2`/
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�i i?Bb bi�;2 Q7 Qm` �M�HvbBb- r2 �`2 B;MQ`BM; �HH i`�Bib `2H�i2/ iQ `2T`Q/m+iBQM
Q` bm`pBp�H Q7 +�Hp2b r?B+? �`2 �HbQ BKTQ`i�Mi 7Q` i?2 2+QMQKB+ T`Q}i�#BHBiv Q7
i?2 T`Q/m+iBQM ?2`/X 6Q` i?2 KQK2Mi- r2 7Q+mb QM i?2 i?`22 i`�Bib HBbi2/ �#Qp2X
h?Bb K2�Mb- r2 +QMbi`m+i i?2 �;;`2;�i2 ;2MQivT2 #�b2/ QM i?2 i?`22 i`�Bib **-
*6- �M/ *qX h?2 r2B;?ib Q7 i?2 /Bz2`2Mi i`�Bib BM i?2 �;;`2;�i2 ;2MQivT2 Bb
i?2 `2bmHi 7`QK i?2 /2`Bp�iBQM Q7 2+QMQKB+ p�Hm2b HBbi2/ �b TQBMi j Q7 bm#b2+iBQM
jXkX

jX9 :2M2iB+ 1p�Hm�iBQM

PM+2 r2 ?�p2 /2i2`KBM2/ i?2 i`�Bib Q7 2+QMQKB+ BMi2`2bi �b /2b+`B#2/ BM bm#b2+@
iBQM jXj- r2 +�M bi�`i iQ ?�p2 � HQQF �i i?2 ;2M2iB+ T�`i Q7 Qm` �M�HvbBb Q7 i?2
#`22/BM; T`Q;`�KX h?Bb Bb /QM2 BM � ;2M2iB+ 2p�Hm�iBQM r?B+? +QMbBbib Q7 irQ
T�`ib

RX o�`B�M+2 +QKTQM2Mib 2biBK�iBQM
kX S`2/B+iBQM Q7 #`22/BM; p�Hm2bX

AM � T`�+iB+�H �M�HvbBb #Qi? T�`ib �`2 mbBM; HBM2�` KBt2/ 2z2+i KQ/2Hb rBi? i?2
i`�Bib Q7 BMi2`2bi �b `2bTQMb2 p�`B�#H2b UyV �M/ Qi?2` +?�`�+i2`BbiB+b �b T`2/B+iQ`
p�`B�#H2b UxVX h?2 /Bz2`2M+2 #2ir22M i?2 irQ 2p�Hm�iBQM T�`ib �`2 i?2 `2bmHib
i?�i �`2 Q7 BMi2`2biX AM i?2 }`bi T�`i r2 �`2 T`BK�`BHv HQQFBM; 7Q` i?2 2biBK�i2b
Q7 i?2 p�`B�M+2 +QKTQM2Mib BM i?2 KQ/2HX h?2 b2+QM/ T�`i T`Q/m+2b T`2/B+iBQMb
Q7 i?2 #`22/BM; p�Hm2b 7Q` �HH #`22/BM; �MBK�HbX
.2T2M/BM; QM i?2 MmK#2` Q7 T`2/B+iQ` p�`B�#H2b i?�i �`2 �p�BH�#H2 BM i?2 /�i�b2i
i?�i r2 ?�p2 �p�BH�#H2 7`QK Qm` #`22/BM; Q`;�MBb�iBQM- r2 }`bi ?�p2 iQ b2T�`�i2
i?2 BKTQ`i�Mi T`2/B+iQ` p�`B�#H2b 7`QK i?2 p�`B�#H2b i?�i /Q MQi ?�p2 �M BKTQ`@
i�Mi 2z2+i QM i?2 `2bTQMb2 p�`B�#H2X h?Bb b2T�`�iBQM Bb /QM2 rBi? � T`2T�`�iQ`v
KQ/2H b2H2+iBQM bi2TX AM b?Q`i- r2 �`2 mbBM; �HH T`2/B+iQ` p�`B�#H2b �p�BH�#H2 BM
� }t2/ HBM2�` 2z2+ib KQ/2H rBi? i?2 i`�Bi Q7 BMi2`2bi �b i?2 `2bTQMb2 p�`B�#H2X
h?2M r2 �`2 BM im`M- 2HBKBM�iBM; i?2 `2bTQMb2 p�`B�#H2 rBi? i?2 bK�HH2bi BKT�+i
mMiBH � T`2pBQmbHv +?Qb2M KQ/2H b2H2+iBQM +`Bi2`BQM Bb QTiBKBx2/X h?2 `2K�BMBM;
b2i Q7 T`2/B+iQ` p�`B�#H2b BM i?2 QTiBK�H KQ/2H Bb i?2M mb2/ BM i?2 HBM2�` KBt2/
2z2+ib KQ/2H iQ 2biBK�i2 p�`B�M+2 +QKTQM2Mib �M/ iQ T`2/B+i #`22/BM; p�Hm2bX
AM i?2 +?�Ti2`b i?�i 7QHHQr- r2 �`2 ?�pBM; � +HQb2` HQQF �i ?Qr iQ /Q i?2 KQ/2H
b2H2+iBQM �M/ ?Qr iQ T2`7Q`K i?2 irQ T�`ib Q7 i?2 ;2M2iB+ 2p�Hm�iBQMX
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