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R a?Q`i /2b+`BTiBQM
�@16Aa Bb �M 1H2+i`QMB+ 6HB;?i AM7Q`K�iBQM avbi2K U16AaV i?�i rQ`Fb QM KQ#BH2 U�M/`QB/ �M/
APaV /2pB+2b- mbBM; i?2B` bi�M/�`/ BMi2`M�H b2MbQ`bX

�@16Aa K�F2b mb2 Q7 bi�i2@Q7@i?2@�`i biQ+?�biB+ KQ/2Hb �M/ �/p�M+2/ /B;Bi�H }Hi2`BM; K2i?@
Q/b BM Q`/2` iQ 2biBK�i2 i?2 �B`TH�M2Ƕb �iiBim/2 �M/ Qi?2` T`QT2`iB2b rBi? 2t+2TiBQM�H �++m`�+v
�M/ `Q#mbiM2bbX

�@16Aa +�M 2biBK�i2 �M/ /BbTH�v i?2 7QHHQrBM; [m�MiBiB2b,

Ç �`iB}+B�H >Q`BxQM U�>_aV

Ç :`QmM/ bT22/

Ç �HiBK2i2` UpB� #�`QK2i`B+ T`2bbm`2 b2MbQ`- B7 �p�BH�#H2- Q` pB� :SaV

Ç o2`iB+�H bT22/ UpB� #�`QK2i`B+ T`2bbm`2 b2MbQ`- B7 �p�BH�#H2- Q` pB� :SaV

Ç hm`M +QQ`/BM�iQ`

Ç aHBT #�HH

Ç *QKT�bb

Ç h`m2 +Qm`b2 BM/B+�iQ` UpB� :SaV

Ç .2pB�iBQM 7`QK i`m2 i`�+F BM/B+�iBQM

Ç 6HB;?i@TH�M rBi? M2�`#v �B`TQ`ib �M/ �B`}2H/bX

�@16Aa +�M �HbQ #2 mb2/ rBi? s@SH�M2 U?iiTb,ffrrrXt@TH�M2X+QKV- i?2 r2HH@FMQrM ~B;?i
bBKmH�iQ` #v G�KBM�` _2b2�`+?X AMbi`m+iBQMb QM ?Qr iQ mb2 �@16Aa rBi? i?2 s@SH�M2 bBKmH�iQ`
�`2 ;Bp2M BM a2+iBQM R3X

k o2`bBQMb �M/ HBKBi�iBQMb
�@16Aa +QK2b BM irQ p2`bBQMb, i?2 7`22 U#H�+F �M/ r?Bi2V p2`bBQM �M/ i?2 T�B/ UT`QV p2`bBQMX
"Qi? p2`bBQMb �`2 �p�BH�#H2 7Q` #Qi? �M/`QB/ �M/ APa QT2`�iBM; bvbi2KbX

h?2 7`22 p2`bBQM Qz2`b 2t�+iHv i?2 b�K2 7mM+iBQM�HBiv �b i?2 T`Q p2`bBQM rBi? i?2 2t+2TiBQM
i?�i i?2 K�BM 16Aa b+`22M Bb /BbTH�v2/ BM #H�+F �M/ r?Bi2X

"Qi? p2`bBQMb Qz2` HB72iBK2 7`22 mT;`�/2bX JQ`2Qp2`- � bBM;H2 T�B/ HB+2Mb2 7Q` QM2 QT2`�iBM;
bvbi2K UAPa Q` �M/`QB/V T2`KBib BMbi�HH�iBQM BM �M BM}MBi2 MmK#2` Q7 /2pB+2b Q7 i?2 b�K2
QT2`�iBM; bvbi2K- BM +QKTHB�M+2 rBi? :QQ;H2 TH�v biQ`2 �M/ �TTH2Ƕb �TT biQ`2 TQHB+B2bX

h?�i Bb- #v #mvBM; �@16Aa T`Q 7`QK �TTH2Ƕb �TT biQ`2- QM2 +�M BMbi�HH �@16Aa T`Q �M/ mb2
Bi BM �b K�Mv APa /2pB+2b �b ?2fb?2 r�Mib rBi?Qmi ?�pBM; iQ T�v � b2+QM/ iBK2- T`QpB/2/ i?�i
�HH /2pB+2b mb2 i?2 b�K2 �TTH2 A. �b i?2 /2pB+2 mb2/ iQ #mv i?2 �TT Q`B;BM�HHvX

aBKBH�`Hv- #v #mvBM; �@16Aa T`Q 7`QK :QQ;H2 SH�v aiQ`2- QM2 +�M BMbi�HH �M/ mb2 �@16Aa BM
�b K�Mv �M/`QB/ /2pB+2b �b ?2fb?2 HBF2b- T`QpB/2/ i?�i i?2v �HH mb2 i?2 b�K2 :QQ;H2 �++QmMiX

h�#H2 R #2HQr bmKK�`Bx2b i?2 �#Qp2@K2MiBQM2/ bBKBH�`BiB2b �M/ /Bz2`2M+2b #2ir22M �@16Aa
p2`bBQMbX
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h�#H2 R, �@16Aa p2`bBQMb �M/ HBKBi�iBQMb

o2`bBQM GB+2Mb2 GBKBi�iBQMb

�@16Aa "H�+F �M/ q?Bi2 7Q` APa 6`22 "H�+F � r?Bi2 16Aa b+`22M

�@16Aa S`Q 7Q` �M/`QB/ S�B/ MQM2

�@16Aa "H�+F �M/ q?Bi2 7Q` APa 6`22 "H�+F � r?Bi2 16Aa b+`22M

�@16Aa S`Q 7Q` APa S�B/ MQM2

j a2MbQ` AMTmi
�@16Aa �H;Q`Bi?Kb `2Hv QM /�i� 7`QK i?2 7QHHQrBM; b2MbQ`b,

Ç j@�tBb :v`Qb+QT2b- K�M/�iQ`v

Ç j@�tBb �++2H2`QK2i2`b- K�M/�iQ`v

Ç :Sa- K�M/�iQ`v

Ç j@�tBb J�;M2iQK2i2`b- QTiBQM�H

Ç "�`QK2i`B+ T`2bbm`2- QTiBQM�H

:v`Qb+QT2b- �++2H2`QK2i2`b �M/ :Sa �`2 K�M/�iQ`v 7Q` i?2 +Q``2+i 2biBK�iBQM Q7 i?2 TH�M2Ƕb
�iiBim/2 U`QHH- TBi+?- v�rV Q7 i?2 �B`TH�M2X A7 �Mv Q7 i?2 K�M/�iQ`v b2MbQ`b Bb KBbbBM;- i?2
�`iB}+B�H ?Q`BxQM Bb 7`Qx2M �M/ `2H2p�Mi r�`MBM; K2bb�;2b �`2 b?QrM QM i?2 b+`22MX

PTiBQM�H b2MbQ`b UK�;M2iQK2i2`b �M/ #�`QK2i`B+ T`2bbm`2 b2MbQ`V- QMHv �z2+i i?2 `2H2p�Mi
+QKTQM2Mib Q7 �@16Aa �M/ +�M #2 bm#biBimi2/ #v i?2 :SaX

� #`B27 /2b+`BTiBQM Q7 2�+? ivT2 Q7 b2MbQ` �M/ ?Qr Bi Bb #2BM; mb2/ #v �@16Aa Bb ;Bp2M BM
i?2 7QHHQrBM; b2+iBQMbX

jXR h?`22@�tBb �++2H2`QK2i2`b

�++2H2`QK2i2`b �`2 b2MbQ`b i?�i K2�bm`2 T`QT2` �++2H2`�iBQM �HQM; �M �tBb- BM+Hm/BM; i?2 �+@
+2H2`�iBQM /m2 iQ 2�`i?Ƕb ;`�pBivX AM Q`/2` iQ +QKTmi2 �M/ F22T i`�+F Q7 i?2 �iiBim/2 Q7 i?2
�B`TH�M2- �@16Aa M22/b i?`22 �++2H2`QK2i2`b- QM2 7Q` 2�+? K�DQ` �tBbX h?�i Bb- � i?`22@�tBb
�++2H2`QK2i2`X

� +�HB#`�iBQM T`Q+2/m`2 iQ MmHH@Qmi 2``Q`b �M/ BM�++m`�+B2b Q7 i?2 BMi2`M�H �++2H2`QK2i2`b Q7
i?2 mb2`Ƕb KQ#BH2 /2pB+2 Kmbi #2 T2`7Q`K2/ QM+2- #27Q`2 mbBM; �@16Aa 7Q` i?2 }`bi iBK2X a22
7Q`r�`/- a2+iBQM Rd 7Q` � [mB+F b2imT ;mB/2X
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jXk h?`22@�tBb ;v`Qb+QT2b

:v`Qb+QT2b �`2 b2MbQ`b mb2/ 7Q` K2�bm`BM; �M;mH�` p2HQ+Biv �`QmM/ �M �tBbX AM Q`/2` iQ +QKTmi2
�M/ F22T i`�+F Q7 i?2 �iiBim/2 Q7 i?2 �B`TH�M2- � i?`22@�tBb ;v`Qb+QT2 Bb �#bQHmi2Hv M2+2bb�`vX

�b rBi? i?2 �++2H2`QK2i2`b- � +�HB#`�iBQM T`Q+2/m`2 Bb �HbQ M22/2/ iQ MmHH@Qmi 2``Q`b �M/
BM�++m`�+B2b Q7 i?2 BMi2`M�H ;v`Qb+QT2b Q7 i?2 mb2`Ƕb KQ#BH2 /2pB+2X h?2 +�HB#`�iBQM T`Q+2/m`2
Kmbi #2 T2`7Q`K2/ QM+2- #27Q`2 mbBM; �@16Aa 7Q` i?2 }`bi iBK2 �M/ Bi Bb /2b+`B#2/ BM a2+iBQM RdX

jXj :Sa `2+2Bp2`

� :HQ#�H SQbBiBQMBM; avbi2K U:SaV `2+2Bp2` Bb `2[mB`2/ BM Q`/2` iQ T`QpB/2 i?2 +QQ`/BM�i2b Q7
i?2 �B`TH�M2X

"2bB/2b ;2Q@HQ+�iBQM- i?2 :Sa bB;M�H Bb �HbQ mb2/ BM Q`/2` iQ /2`Bp2 i?2 /B`2+iBQM Q7 i`�p2H-
i?2 ;`QmM/ bT22/- i?2 �HiBim/2- �M/ i?2 p2`iB+�H bT22/X

jX9 h?`22@�tBb K�;M2iQK2i2`

AM i?2 +QMi2ti Q7 �@16Aa- K�;M2iQK2i2`b �`2 b2MbQ`b i?�i K2�bm`2 i?2 bi`2M;i? Q7 i?2 �K#B2Mi
K�;M2iB+ }2H/ �HQM; � T�`iB+mH�` �tBbX AM Q`/2` iQ HQ+�i2 �M/ K2�bm`2 i?2 K�;M2iB+ }2H/ Q7 i?2
2�`i?- �@16Aa M22/b � i?`22 �tBb K�;M2iQK2i2`X

.�i� 7`QK i?2 i?`22@�tBb K�;M2iQK2i2` Bb mb2/ iQ +QKTmi2 i?2 +QKT�bb BM/B+�iBQMX h?2
+QKT�bb Bb mb2/ #v �@16Aa BM U�V i?2 *QKT�bb ai`BT �M/ U#V BM i?2 >aA `Qb2ii2X

� +QKT�bb +�HB#`�iBQM T`Q+2/m`2 iQ MmHH@Qmi MQBb2 �M/ K�;M2iB+ BMi2`72`2M+2 Kmbi #2 T2`@
7Q`K2/ #27Q`2 mbBM; �@16Aa 7Q` i?2 }`bi iBK2 �M/fQ` #27Q`2 KQmMiBM; vQm` /2pB+2 BM � M2r
TH�+2X h?2 +QKT�bb +�HB#`�iBQM T`Q+2/m`2 Bb /2b+`B#2/ BM a2+iBQM RdVX

jX8 "�`QK2i`B+ T`2bbm`2 b2MbQ`

"�`QK2i`B+ T`2bbm`2 Bb mb2/ BM Q`/2` iQ +QKTmi2 i?2 �HiBim/2 Q7 i?2 �B`TH�M2 �M/ i?2 p2`iB+�H
bT22/X hQ +QKTmi2 i?2 �HiBim/2- i?2 TBHQi M22/b iQ +QM};m`2 i?2 �HiBK2i2` b2iiBM;b Ui?2 T`2bbm`2
�i b2� H2p2HV Ub22 a2+iBQM dVX

lM7Q`imM�i2Hv- MQi �HH KQ#BH2 T?QM2b �M/ i�#H2ib ?�p2 BMi2`M�H #�`QK2i`B+ T`2bbm`2 b2MbQ`bX
A7 MQ #�`QK2i`B+ T`2bbm`2 Bb �p�BH�#H2- i?2 :Sa `2+2Bp2` Bb mb2/ BMbi2�/ BM Q`/2` iQ T`QpB/2
�HiBim/2 �M/ p2`iB+�H bT22/X AM i?Bb +�b2 � ǳ:SaǴ BM/B+�iBQM Bb b?QrM QM i?2 H27i bB/2 Q7 i?2
�HiBim/2 #Qt U6B;m`2 R#VX

aBKBH�`Hv- B7 #�`QK2i`B+ T`2bbm`2 Bb �p�BH�#H2 �M/ B7 Bi Bb mb2/ iQ T`QpB/2 �HiBim/2 �M/ p2`iB+�H
bT22/- � ǳ"�`QǴ BM/B+�iBQM Bb b?QrM QM i?2 H27i bB/2 Q7 i?2 �HiBim/2 #Qt U6B;m`2 R/VX

A7 #Qi? #�`QK2i`B+ �M/ :Sa �HiBim/2 �`2 �p�BH�#H2- i?2 mb2` +�M brBi+? #2ir22M i?2 irQ
Q7 i?2K #v i�TTBM; QM i?2 ǳ:SaǴ Q` ǳ"�`QǴ BM/B+�iBQMb #2bB/2b i?2 �HiBim/2 #Qt QM i?2 K�BM
16Aa b+`22MX h?2 /27�mHi �HiBim/2 �M/ p2`iB+�H bT22/ bQm`+2 U:Sa Q` #�`QK2i`B+V +�M �HbQ #2
+QM};m`2/ QM i?2 ǳ/27�mHi /�i� bQm`+2bǴ b+`22M Ua2+iBQM RyVX

SH2�b2 MQi2 i?�i QM T`2bbm`Bx2/ +�#BMb- i?2 #�`QK2i`B+ T`2bbm`2 K2�bm`2/ BMbB/2 i?2 +�#BM
#v � bK�`iT?QM2 Q` i�#H2i +�MMQi #2 mb2/ iQ +QKTmi2 �HiBim/2 Q` p2`iB+�H bT22/X AM i?Bb +�b2-
QMHv i?2 :Sa �HiBim/2 b?QmH/ #2 mb2/X

e



U�V U#V

U+V U/V

6B;m`2 R, U�V AM/B+�i2/ �B` aT22/, h?2 ǳA�aǴ bB;M #2bB/2b i?2 bT22/ #Qt K2�Mb i?�i i?2
/BbTH�v2/ bT22/ Bb i?2 AM/B+�i2/ �B` aT22/ T`QpB/2/ #v i?2 SBiQi@ai�iB+ bvbi2K UrBi? i?2 bBKm@
H�iQ` QMHvVX U#V h?2 ǳ"�`QǴ BM/B+�iBQM #2bB/2b i?2 �HiBim/2 #Qt K2�Mb i?�i �HiBim/2 �M/ p2`iB+�H
bT22/ �`2 T`QpB/2/ #v #�`QK2i`B+ T`2bbm`2X U+V :`QmM/ bT22/, h?2 ǳ:SaǴ bB;M #2bB/2b i?2
bT22/ #Qt K2�Mb i?�i i?2 /BbTH�v2/ bT22/ Bb Q#i�BM2/ pB� :Sa �M/- i?mb- Bi Bb i?2 ;`QmM/ bT22/X
U/V :Sa �HiBim/2, h?2 ǳ:SaǴ bB;M #2bB/2b i?2 �HiBim/2 #Qt K2�Mb i?�i i?2 /BbTH�v2/ �HiBim/2
�M/ i?2 p2`iB+�H bT22/ �`2 /2`Bp2/ 7Q`K :Sa /�i�X

d



SH2�b2 �HbQ MQi2 i?�i 2p2M QM MQM@T`2bbm`Bx2/ +�#BMb- i?2 �B` T`2bbm`2 BMbB/2 i?2 ~B;?i
/2+F- r?2`2 i?2 bK�`iT?QM2 Bb HQ+�i2/- KB;?i #2 /Bz2`2Mi Umbm�HHv bHB;?iHv HQr2`V i?�M i?2
bi�iB+ T`2bbm`2 QmibB/2 i?2 �B`+`�7i- r?B+? KB;?i +�mb2 i?2 �HiBim/2 +QKTmi2/ #v �@16Aa iQ #2
bHB;?iHv QzX

9 �TTHB+�iBQM H�vQmi
h?2 K�BM �TTHB+�iBQM BMi2`7�+2 +QMbBbib Q7 Rk b+`22Mb, ~B;?i TH�M b2iiBM;b- ~B;?i TH�M pB2r- ~B;?i
TH�M- K�BM 16Aa b+`22M- K�BM K2Mm- �HiBK2i2` b2iiBM;b- �B`+`�7i bT2+B}+�iBQMb- /27�mHi mMBib-
/27�mHi /�i� bQm`+2b- /BbTH�v b2iiBM;b- `2bTQMbBp2M2bb- �M/ b2MbQ` bi�imbX

h?2 mb2` +�M #`Qrb2 �HH b+`22Mb #v brBTBM; H27i iQ `B;?i �M/ `B;?i iQ H27iX
h?2 BMBiB�H bi�`imT b+`22M Bb i?2 K�BM 16Aa a+`22MX h?2 i?`22 ~B;?i TH�M b+`22Mb U~B;?i

TH�M b2iiBM;b- ~B;?i TH�M pB2r �M/ ~B;?i TH�MV �`2 HQ+�i2/ QM i?2 H27i bB/2 Q7 i?2 K�BM 16Aa
b+`22M �M/ +�M #2 `2�+?2/ #v brBTBM; `B;?iX h?2 K2Mm b+`22M �M/ i?2 `2K�BMBM; b2p2M b2iiBM;b
b+`22Mb �`2 HQ+�i2/ QM i?2 `B;?i bB/2 Q7 i?2 K�BM 16Aa b+`22M �M/ +�M #2 `2�+?2/ #v brBTBM;
H27iX

8 J�BM 16Aa b+`22M
h?2 K�BM 16Aa b+`22M Bb i?2 BMBiB�H bi�`imT b+`22MX h?2`2 �`2 irQ /Bz2`2Mi H�vQmib 7Q` i?2 K�BM
16Aa b+`22M r?B+? +�M #2 �Hi2`M�i2/ #v HQM; i�TTBM; Ui�TTBM; 7Q` k b2+QM/bV �Mvr?2`2 QM i?2
b+`22M, �V h?2 �`iB}+B�H ?Q`BxQM U�>_aV QMHv H�vQmi- �M/ #V i?2 �`iB}+B�H ?Q`BxQM THmb i?2
?Q`BxQMi�H bBim�iBQM BM/B+�iQ` U�>_a Y >aAV H�vQmiX h?2 /BbTH�v H�vQmi +�M �HbQ #2 b2H2+i2/
BM i?2 ǳ/BbTH�v H�vQmiǴ b+`22M Ua2+iBQM RRVX

6m`i?2`KQ`2- i?2 K�BM 16Aa b+`22M +�M #2 /BbTH�v2/ BM 2Bi?2` TQ`i`�Bi Q` H�M/b+�T2 KQ/2X
h?2 b+`22M Q`B2Mi�iBQM UTQ`i`�Bi Q` H�M/b+�T2V Bb �miQK�iB+�HHv /2i2`KBM2/ /m`BM; i?2 T`Q;`�K
bi�`imT �M/ +�MMQi #2 +?�M;2/ /m`BM; QT2`�iBQMX A7 i?2 mb2` M22/b iQ +?�M;2 i?2 Q`B2Mi�iBQM-
?2fb?2 Kmbi 2tBi �@16Aa- HQ+F ?Bbf?2` /2pB+2 �i i?2 /2bB`2/ Q`B2Mi�iBQM- �M/ bi�`i �@16Aa
�;�BMX

AKTQ`i�Mi MQiB+2, AM Q`/2` 7Q` i?2 b2MbQ`b iQ rQ`F +Q``2+iHv- �i H2�bi BM bQK2
bK�`iT?QM2b- Bi K�v#2 M2+2bb�`v 7Q` i?2 mb2` iQ HQ+F i?2 BMi2`7�+2 Q`B2Mi�iBQM Q7
?Bbf?2` /2pB+2 #27Q`2 bi�`iBM; �@16Aa- mbBM; i?2 bi�M/�`/ K2i?Q/ T`QpB/2/ #v i?2
/2pB+2fPa K�Mm7�+im`2`X

6B;m`2 k /2TB+ib i?2 K�BM 16Aa b+`22M rBi? i?2 �p�BH�#H2 H�vQmib BM TQ`i`�Bi Q`B2Mi�iBQM �M/
6B;m`2 j /2TB+ib i?2 b�K2 H�vQmib BM H�M/b+�T2 Q`B2Mi�iBQMX

6B;m`2 9 /BbTH�vb �M Qp2`pB2r Q7 i?2 BMi2`�+iBQM TQbbB#BHBiB2b rBi? i?2 K�BM 16Aa a+`22MX

8XR arBi+?BM; mMBib

h?2 /27�mHi mMBib 7Q` �HH /BbTH�v2/ [m�MiBiB2b +�M #2 +QM};m`2/ BM i?2 ǳ.27�mHi mMBibǴ +QM};@
m`�iBQM b+`22M Ub22 7Q`r�`/- a2+iBQM NVX lMBib +�M �HbQ #2 +?�M;2/ mMBib 7`QK i?2 K�BM 16Aa
b+`22M bBKTHv #v i�TTBM; QM i?2KX JQ`2 bT2+B}+�HHv,

3



U�V U#V

6B;m`2 k, J�BM 16Aa b+`22M BM TQ`i`�Bi KQ/2X U�V �>_a QMHv H�vQmi- U#V �>_a Y >aA H�vQmiX

U�V

U#V

6B;m`2 j, J�BM 16Aa b+`22M BM H�M/b+�T2 KQ/2X U�V �>_a QMHv H�vQmi- U#V �>_a Y >aA
H�vQmiX

N



6B;m`2 9, AMi2`�+iBM; rBi? i?2 K�BM 16Aa b+`22M

Ry



Ç hQ +?�M;2 i?2 /BbTH�v2/ bT22/ mMBib- QM2 M22/b iQ i�T QM i?2 bT22/ mMBib H�#2H /BbTH�v2/
Dmbi #2HQr i?2 bT22/ BM/B+�iQ` U#H�+F `2+i�M;H2 �i i?2 #QiiQK H27i +Q`M2` Q7 i?2 �`iB}+B�H
?Q`BxQM rBM/QrVX 1p2`v iBK2 i?2 mb2` i�Tb- mMBib �Hi2`M�i2 #2ir22M FKf?- KT?- �M/
FMQibX

Ç hQ brBi+? �HiBim/2 mMBib- i?2 mb2` M22/b iQ i�T QM i?2 �HiBim/2 mMBib H�#2H- Dmbi #2HQr
i?2 �HiBim/2 BM/B+�iQ` U#H�+F `2+i�M;H2 �i i?2 #QiiQK `B;?i +Q`M2` Q7 i?2 �`iB}+B�H ?Q`BxQM
rBM/QrVX h�TTBM; brBi+?2b mMBib #2ir22M K2i2`b �M/ 722iX

Ç hQ brBi+? p2`iB+�H bT22/ mMBib #2ir22M 722ifKBM Q` K2i2`bfb2+- i?2 mb2` M22/b iQ i�T QM
i?2 p2`iB+�H bT22/ mMBib H�#2H- HQ+�i2/ �i i?2 H27i Q7 i?2 �HiBim/2 #�`X

h�TTBM; QM �Mv Q7 i?2 �#Qp2 mMBi H�#2Hb +�M 2Bi?2` +?�M;2 i?2 `2H2p�Mi mMBi i2KTQ`�`BHv
UbrBi+? 7Q` }p2 b2+QM/b- i?2M `2im`M iQ i?2 /27�mHi mMBibV Q` +?�M;2 Bi T2`K�M2MiHvX h?Bb i�T
#2?�pBQ` UbrBi+? 7Q` }p2 b2+QM/b Q` brBi+? T2`K�M2MiHvV Bb +QM};m`2/ BM i?2 ǳ.27�mHi mMBibǴ
+QM};m`�iBQM b+`22M Ua2+iBQM NVX

8Xk arBi+?BM; /�i� bQm`+2b

Ç A7 � #�`QK2i`B+ T`2bbm`2 b2MbQ` Bb �p�BH�#H2 U�p�BH�#H2 BM bQK2 bK�`iT?QM2b �M/ i�#H2ibV-
i?2 �HiBim/2 BM/B+�iQ`- i?2 �HiBim/2 #�` �M/ i?2 p2`iB+�H bT22/ #�` +�M 2Bi?2` /BbTH�v
#�`QK2i`B+ �HiBim/2 Q` :Sa �HiBim/2X A7 #�`QK2i`B+ T`2bbm`2 Bb MQi �p�BH�#H2- �HiBim/2 �M/
p2`iB+�H bT22/ BM/B+�iBQMb �`2 #�b2/ QM :Sa QMHv BM7Q`K�iBQMX hQ brBi+? #2ir22M :Sa
�M/ #�`QK2i`B+ �HiBim/2- i?2 mb2` +�M i�T QM i?2 �HiBim/2 bQm`+2 bB;M r?B+? Bb HQ+�i2/ i?2
H27i Q7 i?2 �HiBim/2 #Qt �M/ b?Qrb 2Bi?2` ǳ"�`QǴ Q` ǳ:SaǴ U6B;m`2b R# �M/ R/VX 1p2`v
iBK2 i?2 mb2` i�Tb QM i?2 �HiBim/2 bQm`+2 bB;M- i?2 �HiBim/2 bQm`+2 �Hi2`M�i2b #2ir22M
ǳ"�`QǴ �M/ ǳ:SaǴX

Ç hQ brBi+? i?2 ?2�/BM; bQm`+2 7Q` i?2 ?2�/BM; bi`BT �i i?2 iQT Q7 i?2 K�BM 16Aa b+`22M-
i?2 mb2` M22/b iQ i�T QM i?2 `2H2p�Mi bB;M HQ+�i2/ �i i?2 `B;?i bB/2 Q7 i?2 ?2�/BM; #QtX
h�TTBM; brBi+?2b #2ir22M :Sa ?2�/BM; Ui`m2 +Qm`b2V �M/ K�;M2iB+ U+QKT�bbV ?2�/BM;X
.2T2M/BM; QM i?2 b2H2+i2/ bQm`+2- i?2 bQm`+2 bB;M /BbTH�vb 2Bi?2` ǳJ�:Ǵ Q` ǳ:SaǴ

Ç >2�/BM; bQm`+2 7Q` i?2 >aA `Qb2ii2 +�M �HbQ #2 brBi+?2/ #2ir22M :Sa Ui`m2 +Qm`b2V
�M/ +QKT�bb UK�;M2iB+V #v i�TTBM; QM i?2 `2H2p�Mi bQm`+2 bB;M- HQ+�i2/ `B;?i #2HHQr
i?2 ?2�/BM; `2�/BM;X .2T2M/BM; QM i?2 b2H2+i2/ bQm`+2- i?2 bQm`+2 bB;M /BbTH�vb 2Bi?2`
ǳJ�:Ǵ Q` ǳ:SaǴ

Ç q?2M �@16Aa Bb +QMM2+i2/ iQ i?2 bBKmH�iQ`- AM/B+�i2/ �B` aT22/ UA�aV Bb �HbQ �p�BH�#H2X
AM i?Bb +�b2- i?2 bT22/ #Qt �M/ i?2 bT22/ #�` +�M 2Bi?2` /BbTH�v A�a Q` ;`QmM/ bT22/X hQ
brBi+? #2ir22M A�a �M/ :`QmM/ aT22/- i?2 mb2` M22/b iQ i�T QM i?2 `2H2p�Mi UǳA�aǴ Q`
ǳ:SaǴV bB;M HQ+�i2/ QM i?2 `B;?i Q7 i?2 bT22/ #Qt U6B;m`2b R� �M/ R+VX q?2M �@16Aa
Bb MQi +QMM2+i2/ iT i?2 bBKmH�iQ`- A�a Bb MQi �p�BH�#H2 �M/ i?2 bT22/ BM/B+�iQ` rBHH QMHv
/BbTH�vb ;`QmM/ U:SaV bT22/X

�b rBi? r?2M brBi+?BM; mMBib- i�TTBM; QM � bQm`+2 BM/B+�iBQM QM i?2 K�BM 16Aa b+`22M +�M
2Bi?2` +?�M;2 i?2 `2H2p�Mi bQm`+2 i2KTQ`�`BHv UbrBi+? i?2 bQm`+2 7Q` }p2 b2+QM/b- i?2M `2im`M iQ
i?2 /27�mHi bQm`+2V Q` brBi+? i?2 bQm`+2 T2`K�M2MiHvX h?Bb #2?�pBQ` UbrBi+?BM; i?2 bQm`+2 7Q`
}p2 b2+QM/b Q` T2`K�M2MiHvV Bb +QM};m`2/ BM i?2 ǳ.27�mHi /�i� bQm`+2bǴ +QM};m`�iBQM b+`22M
Ua2+iBQM RyVX

RR



8Xj hm`M +QQ`/BM�iQ`
h?2 im`M +QQ`/BM�iQ` U6B;m`2 8V BM/B+�i2b i?2 `�i2 Q7 im`M Q` i?2 `�i2 Q7 +?�M;2 BM i?2 �B`+`�7iǶb
?2�/BM;X h?2 irQ K�`Fb �i i?2 2M/ Q7 i?2 KBMB�im`2 �B`TH�M2 rBM;b K�`F � ǳbi�M/�`/ `�i2Ǵ- Q`
ǳ`�i2 QM2Ǵ im`MX � bi�M/�`/ `�i2 im`M +Q``2bTQM/b iQ i?`22 /2;`22b T2` b2+QM/- Q`- 2[mBp�H2MiHv-
k KBMmi2b T2` jey /2;`22bX

6B;m`2 8, h?2 im`M +QQ`/BM�iQ`

Ç hQ brBi+? Qz i?2 im`M +QQ`/BM�iQ`- i�T QM i?2 im`M +QQ`/BM�iQ`X

Ç hQ brBi+? QM i?2 im`M +QQ`/BM�iQ`- i�T BM i?2 b�K2 �`2�- �#Qp2 i?2 bHBT #�HH- #2ir22M i?2
bHBT #�HH �M/ i?2 +2Mi2` Q7 i?2 b+`22MX

8X9 aHBT BM/B+�iQ`
h?2 bHBT BM/B+�iQ` Bb �M BMbi`mK2Mi i?�i BM/B+�i2b r?2i?2` i?2 �B`+`�7i Bb BM +QQ`/BM�i2/ ~B;?i
Q` MQiX AM T`�+iB+2- Bi Bb �M BM+HBMQK2i2` i?�i r?BH2 �i `2bi /BbTH�vb i?2 �M;H2 Q7 i?2 �B`+`�7iǶb
H�i2`�H �tBb rBi? `2bT2+i iQ ?Q`BxQMi�H TH�M2- �M/ r?BH2 BM KQiBQM /BbTH�vb i?Bb �M;H2 �b KQ/B}2/
#v i?2 p�`BQmb 7Q`+2b �M/ �++2H2`�iBQMb Q7 i?2 �B`+`�7iX

�@16Aa T`QpB/2b � bHBT BM/B+�iQ` BM i?2 7Q`K Q7 � bHBT #�HH U6B;m`2 e#V- �M/ �HbQ +QK#BM2b
Bi rBi? i?2 i`B�M;mH�` im`M BM/2t �i i?2 iQT Q7 i?2 ?2�/BM; BM/B+�iQ` BM i?2 7Q`K Q7 � i`�T2xQB/
T�`�HH2H iQ i?2 #�b2 Q7 i?2 i`B�M;H2 Ui?2 ǳb�BH#Q�iǴ T�ii2`MV i?�i bHB/2b �r�v 7`QK i?2 i`B�M;H2
iQ BM/B+�i2 H�+F Q7 +QQ`/BM�iBQM U6B;m`2 e�VX

U�V U#V

6B;m`2 e, aHBT BM/B+�iQ`b U�V i`�T2xQB/ BM/B+�iQ` +QK#BM2/ rBi? i?2 im`M BM/2t- U#V bHBT #�HHX

8X8 >2�/BM; bi`BT
h?2 KQpBM; bi`BT �i i?2 iQT Q7 i?2 16Aa b+`22M +�M #2 b2H2+i2/ iQ /BbTH�v 2Bi?2` i?2 K�;M2iB+
?2�/BM; Q7 i?2 �B`+`�7i U+QKT�bbV Q` i?2 /B`2+iBQM Q7 i`�p2H Q7 i?2 �B`+`�7i U:Sa ?2�/BM;VX

q?2M i?2 K�;M2iB+ ?2�/BM; Bb b2H2+i2/- � ǳJ�:Ǵ BM/B+�iBQM Bb b?QrM �i i?2 `B;?i Q7 i?2
?2�/BM; #Qt �i i?2 +2Mi2` Q7 i?2 KQpBM; bi`BTX q?2M :Sa ?2�/BM; Bb b2H2+i2/- � ǳ:SaǴ
BM/B+�iBQM Bb b?QrMX

Rk



J�;M2iB+ ?2�/BM; Bb i?2 ?2�/BM; Q7 i?2 �B`+`�7iǶb MQb2 rBi? `2bT2+i iQ i?2 K�;M2iB+ MQ`i?X
:Sa ?2�/BM; Bb i?2 /B`2+iBQM Q7 i`�p2H rBi? `2bT2+i iQ i?2 i`m2 MQ`i?X

Ç hQ brBi+? i?2 +QMi2Mib Q7 i?2 bi`BT #2ir22M :Sa ?2�/BM; Ui`m2 i`�+FV �M/ K�;M2iB+
?2�/BM; U+QKT�bbV- i�T BM i?2 ?2�/BM; bQm`+2 BM/B+�iBQM �i i?2 `B;?i Q7 i?2 ?2�/BM; #Qt
�i i?2 +2Mi2` Q7 i?2 bi`BTX

SH2�b2 MQi2 i?�i 7Q` +Q``2+i BM/B+�iBQM Q7 i?2 +QKT�bb- i?2 /2pB+2 Kmbi #2 BMbi�HH2/ �b 7�`
�r�v �b TQbbB#H2 7`QK �Mv K2i�HHB+ Q#D2+ib Q` bQm`+2b Q7 2H2+i`QK�;M2iB+ BMi2`72`2M+2X h?2
+QKT�bb b?QmH/ �HbQ #2 +�HB#`�i2/ �b +HQb2 �b TQbbB#H2 iQ i?2 BMbi�HH�iBQM TQBMi- �++Q`/BM; iQ
i?2 BMbi`m+iBQMb ;Bp2M BM a2+iBQM \\X

6Q` :Sa ?2�/BM; U/B`2+iBQM Q7 i`�p2HV- :Sa bB;M�H Kmbi #2 T`2b2Mi �M/ i?2 �B`+`�7i ?�b iQ
#2 KQpBM;X q?2M i?2 �B`+`�7i Bb bi�iBQM�`v- :Sa ?2�/BM; Bb MQi +Q``2+iX

8Xe >aA .BbTH�v

h?2 >aA /BbTH�v U6B;m`2 dV +�M #2 brBi+?2/ QM �M/ Qz #v HQM;@i�TTBM; Ui�TTBM; rBi? QM2
}M;2` �M/ ?QH/BM; /QrM 7Q` k b2+V �Mvr?2`2 rBi?BM i?2 b+`22MX h?2 >aA /BbTH�v Bb b?QrM �i
i?2 #QiiQK Q7 i?2 �`iB}+B�H ?Q`BxQM r?2M BM TQ`i`�Bi KQ/2 U6B;m`2 k#V- Q` QM i?2 `B;?i bB/2 Q7
i?2 �`iB}+B�H ?Q`BxQM r?2M BM H�M/b+�T2 KQ/2 U6B;m`2 j#VX

6B;m`2 d, h?2 >aA b+`22M

h?2 +B`+mH�` +QKT�bb U>aA _Qb2V /BbTH�vb i?2 +m``2Mi +Qm`b2 Q7 i?2 �B`TH�M2X h?2 bK�HH
}t2/ i`B�M;H2 TQBMiBM; mTr�`/b BM/B+�i2b i?2 MQb2 Q7 i?2 �B`+`�7i- r?BH2 i?2 BM/B+�iBQM #2HQr
i?2 }t2/ i`B�M;H2- b?Qrb i?2 +m``2Mi +Qm`b2X

Ç "v i�TBM; QM i?2 +Qm`b2 BM/B+�iBQM- #2HQr i?2 }t2/ i`B�M;H2- i?2 mb2` +�M brBi+? #2ir22M
i`m2 i`�+F UV:Sa /B`2+iBQM Q7 i`�p2HV �M/ K�;M2iB+ ?2�/BM;X

q?2M i?2 K�;M2iB+ ?2�/BM; Bb b2H2+i2/- � ǳJ�:Ǵ BM/B+�iBQM Bb b?QrM #2HHQr i?2 ?2�/BM;
BM/B+�iBQMX q?2M i?2 :Sa ?2�/BM; Bb b2H2+i2/- � ǳ:SaǴ BM/B+�iBQM Bb b?QrM BMbi2�/X

h?2 H�`;2 �``Qr T�bbBM; i?`Qm;? i?2 +2Mi2` Q7 i?2 >aA _Qb2- b?Qrb i?2 +Q``2+i +Qm`b2 7`QK
i?2 +m``2Mi TQbBiBQM iQ i?2 M2ti r�vTQBMi �++Q`/BM; iQ i?2 +m``2Mi ~B;?i TH�MX

Rj



Ç h�TTBM; QM i?2 ǳ:SaǴ Q` ǳJ�:Ǵ BM/B+�iBQM brBi+?2b #2ir22M i`m2 i`�+F U:Sa ?2�/BM;V
�M/ +QKT�bb UK�;M2iB+ ?2�/BM;V QM i?2 >aA `Qb2X

Ç h�TBM; QM i?2 iQT `B;?i +Q`M2` Q7 i?2 >aA b+`22M UmM/2` i?2 +�TiBQM ǳ.2biBM�iBQMǴV
brBi+?2b iQ i?2 M2ti /2biBM�iBQM r�vTQBMi- �b /2}M2/ BM i?2 ~B;?i TH�MX

hQ 2/Bi i?2 ~B;?i TH�M b22 a2+iBQM \\X
h?2 +2Mi2` T�`i Q7 i?2 �``Qr Bb #`QF2M �M/ KQp2b bB/2r�vb iQ i?2 H27i Q` i?2 `B;?i bB/2

Q7 i?2 �``QrX h?Bb K2�bm`2b i?2 /Bbi�M+2 #2ir22M vQm` +m``2Mi HQ+�iBQM �M/ i?2 bi`�B;?i HBM2
+QMM2+iBM; i?2 T`2pBQmb �M/ i?2 M2ti r�vTQBMi UBX2X i?2 /2pB�iBQM 7`QK vQm` +Qm`b2VX h?2
/2pB�iBQM 7`QK i?2 +Q``2+i +Qm`b2 Bb K2�bm`2/ QM i?2 /Qii2/ HBM2 r?B+? Bb T2`T2M/B+mH�` iQ i?2
+m``2Mi +Qm`b2 �``QrX 1�+? /Qi Q7 i?2 HBM2 +Q``2bTQM/b iQ � +Qm`b2 /2pB�iBQM Q7 irQ KBH2bX

h?2 mTT2` H27i +Q`M2` Q7 i?2 >aA /BbTH�v b?Qrb i?2 +m``2Mi :Sa /�i�, +QQ`/BM�i2b- bT22/
�M/ �HiBim/2X *QQ`/BM�i2b �`2 /BbTH�v2/ 2Bi?2` BM .2+BK�H- .Ja U/2;`22b- KBMmi2b- b2+QM/bV
Q` .JJ U/2;`22b- /2+BK�H KBMmi2bV 7Q`K�iX h?2 +QQ`/BM�i2b 7Q`K�i Bb b2H2+i2/ BM i?2 PTiBQMb
b+`22M Ua2+iBQM NVX

h?2 mTT2` `B;?i +Q`M2` Q7 i?2 >aA /BbTH�v b?Qrb UBM +v�MV BM7Q`K�iBQM �#Qmi i?2 +m``2Mi
/2biBM�iBQM r�vTQBMi, L�K2- HQ+�iBQM- +Qm`b2- �M/ /Bbi�M+2X h�TBM; QM i?Bb �`2�- brBi+?2b iQ
i?2 M2ti r�vTQBMiX

h?2 HQr2` `B;?i +Q`M2` Q7 i?2 >aA /BbTH�v b?Qrb HQ+�H U�++Q`/BM; iQ iBK2xQM2 /2}M2/ BM i?2
/2pB+2 b2iiBM;bV �M/ lh* iBK2- �b r2HH �b i?2 #�ii2`v H2p2H Q7 i?2 /2pB+2X

Ç h�TBM; QM i?2 iBK2 BM/B+�iBQM U#QiiQK `B;?i +Q`M2`V brBi+?2b #2ir22M HQ+�H �M/ lh*
iBK2X

e J�BM K2Mm b+`22M
6B;m`2 3 /2TB+ib i?2 K�BM K2Mm b+`22MX h?2 K�BM K2Mm b+`22M BM+Hm/2b i?`22 #miiQMb 7Q` �>_a@
H2p2HBM;- 7Q` b2MbQ` +�HB#`�iBQM U�++2H2`QK2i2`b �M/ ;v`Qb+QT2bV �M/ 7Q` +QKT�bb +�HB#`�iBQM �b
r2HH �b #miiQMb rBi? HBMFb iQ `2;Bbi2` i?Bb bQ7ir�`2- bmTTQ`i- b2`pB+2 +QKK�M/b �M/ i?2 �#Qmi
#QtX

h?2 6B`bi i?`22 QTiBQMb �`2 7Q` �>_a H2p2HBM;- 7Q` a2MbQ` U�++2H2`QK2i2`b �M/ ;v`Qb+QT2bV
+�HB#`�iBQM �M/ 7Q` +QKT�bb +�HB#`�iBQMX

h?2 ǳamTTQ`iǴ #miiQM H2�/b iQ � b+`22M rBi? +QMi�+i �M/ bmTTQ`i BM7Q`K�iBQMX .Q MQi
?2bBi�i2 iQ +QMi�+i �b 7Q` �Mv T`Q#H2K- /B{+mHiv Q` �Mv Qi?2` [m2biBQM vQm K�v ?�p2 `2;�`/BM;
�@16AaX

h?2 ǳlb2` ;mB/2Ǵ #miiQM rBHH /QrMHQ�/ �M/ /BbTH�v i?2 H�i2bi p2`bBQM Q7 i?Bb K�Mm�H BM T/7
7Q`K�i 7`QK i?2 �@16Aa r2#bBi2X AM Q`/2` iQ #2 �#H2 iQ /QrMHQ�/ �M/ pB2r i?2 K�Mm�H vQm
rBHH M22/ �M �+iBp2 BMi2`M2i +QMM2+iBQM �M/ vQm` /2pB+2 Kmbi �HbQ ?�p2 i?2 �#BHBiv iQ `2�/ �M/
/BbTH�v T/7 }H2bX �Hi2`M�iBp2Hv vQm +�M K�Mm�HHv /QrMHQ�/ i?2 K�Mm�H 7`QK i?Bb HBMF,

?iiT,ffrrrX�@2}bX+QKfbQ7ir�`2f�2}bf�2}bnK�Mm�HXT/7
h?2 ǳ_2;Bbi2`Ǵ #miiQM +�M #2 mb2/ iQ `2;Bbi2` i?2 �TTX
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6B;m`2 3, h?2 K�BM K2Mm b+`22M

_2;Bbi`�iBQM 2M�#H2b mb iQ ;2i iQ FMQr � HBiiH2 KQ`2 �#Qmi vQm5 _2;Bbi`�iBQM Bb /QM2 pB�
2K�BHX q2 T`QKBb2 i?�i r2 rBHH MQi bT�K vQm �M/ i?�i r2 rBHH L1o1_ b?�`2 �Lu Q7 i?2
BM7Q`K�iBQM i?�i vQm rBHH FBM/Hv T`QpB/2 mb rBi? �MvQM2 2Hb25

h?2 ǳa2`pB+2Ǵ #miiQM H2�/b iQ � T`QKTi r?2`2 i?2 mb2` K�v 2Mi2` ǳa2`pB+2 +QKK�M/bǴX
a2`pB+2 +QKK�M/b �`2 mb2/ iQ 2M�#H2 �/p�M+2/ /2#m;;BM; Q` #2i� 72�im`2b Q7 �@16Aa �M/ iQ
}M2@imM2 bQK2 T�`�K2i2`b Q7 �@16AaX LQ`K�HHv- � mb2` rBHH M2p2` ?�p2 iQ K2bb rBi? ǳa2`pB+2
+QKK�M/bǴ- 2t+2Ti B7 BMbi`m+i2/ iQ /Q bQ #v bmTTQ`iX

h?2 ǳ�#QmiǴ #miiQM Bb mb2/ iQ T`QpB/2 BM7Q`K�iBQM �#Qmi i?2 +m``2Mi p2`bBQM Q7 �@16AaX
G�bi #mi MQi H2�bi- i?2 ǳ�+FMQrH2/;2K2MibǴ #miiQM H2�/b iQ � T�;2 r?2`2 mb�;2 Q7 � MmK#2`

Q7 ;`2�i bQ7ir�`2 �M/ /�i� HB#`�`B2b BM �@16Aa Bb �+FMQrH2/;2/ �M/ i?2B` `2bT2+iBp2 HB+2Mb2b �`2
T`QpB/2/X

eXR G2p2H �>_a

6Q` i?2 +Q``2+i QT2`�iBQM Q7 �@16Aa- i?2 KQ#BH2 /2pB+2 UbK�`iT?QM2 Q` i�#H2iV b?QmH/ #2 TH�+2/
p2`iB+�HHv- �b +HQb2 iQ i?2 bvKK2i`v �tBb Q7 i?2 �B`TH�M2 �b TQbbB#H2- rBi? Bib `2bT2+iBp2 �t2b
�b T�`�HH2H iQ i?2 �t2b Q7 i?2 �B`TH�M2 �b TQbbB#H2X lM7Q`imM�i2Hv- i?2 /2pB+2 +�MMQi �Hr�vb #2
KQmMi2/ �b /2b+`B#2/ �#Qp2X �>_a H2p2HBM; �HHQrb i?2 mb2` iQ �/Dmbi i?2 TH�+2K2Mi Q7 i?2
/2pB+2- +QKT2Mb�iBM; 7Q` �Mv BM�++m`�+B2b /m`BM; TH�+2K2MiX

h?2 ǳG2p2H �>_aǴ T`Q+2/m`2 /2b+`B#2/ BM i?Bb b2+iBQM M22/b QMHv iQ #2 /QM2 QM+2- �7i2`
?�pBM; T2`7Q`K2/ b2MbQ` �M/ +QKT�bb +�HB#`�iBQM �M/ �7i2` KQmMiBM; i?2 /2pB+2 QM i?2 +Q+FTBi
Ua2+iBQMb \\ �M/ \\- `2bT2+iBp2HvVX

A7- 7Q` �Mv `2�bQM- i?2`2 Bb � M22/ iQ +?�M;2 i?2 TH�+2K2Mi Q7 vQm` /2pB+2- vQm Kmbi `2T2�i
i?2 �>_a +�HB#`�iBQM T`Q+2/m`2X L2p2`i?2H2bb- Bi Bb � ;QQ/ T`�+iB+2 iQ `2T2�i i?2 +�HB#`�iBQM
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U�V U#V U+V

U/V U2V U7V

6B;m`2 N, �>_a H2p2HBM;X U�V "27Q`2 H2p2HBM;X U#V S`2bb ǳ�miQǴ 7Q` �miQK�iB+ H2p2HBM;- �M/fQ`
mb2 i?2 �``Qrb iQ K�Mm�HHv �/Dmbi i?2 �>_aX U+V �miQ@H2p2HBM; BM T`Q;`2bbX U/V �`iB}+B�H
H2p2HBM; }MBb?2/X U/V lbBM; i?2 v�r �``Qr iQ �// Qzb2i iQ +QKT�bbX U7V G2p2HBM; Bb }MBb?2/X

Re



T`Q+2/m`2 UBX2X T`2bb i?2 ǳ�>_a H2p2HBM;Ǵ #miiQMV 2p2`v iBK2 vQm +?�M;2 TQbBiBQM Q7 vQm`
/2pB+2 Q`- K�v#2- r?2M2p2` vQm �`2 �#Qmi iQ bi�`i � ~B;?iX

Ç ai�`i i?2 �@16Aa bQ7ir�`2 QM vQm` KQ#BH2 /2pB+2X

Ç JQmMi /2pB+2 QM +Q+FTBiX

Ç arBT2 `B;?i iQ i?2 K2Mm b+`22M �M/ T`2bb ǳG2p2H �>_aǴX

Ç �@16Aa rBHH `2im`M #�+F iQ i?2 K�BM b+`22M �M/ i?2 ǳG2p2H �>_aǴ rBM/Qr U6B;m`2 NV
rBHH �TT2�`X

Ç S`2bb i?2 ǳ�miQǴ #miiQM iQ �miQK�iB+�HHv H2p2H i?2 �`iB}+B�H ?Q`BxQM U6B;m`2 N#-+VX

Ç lb2 i?2 H27i �M/ `B;?i Uv�rV �``Qrb iQ K�Mm�HHv �/Dmbi i?2 +QKT�bb U6B;m`2 N/V- B7 M2+@
2bb�`vX

Ç q?2M vQm �`2 /QM2 �/DmbiBM;- T`2bb ǳ*HQb2Ǵ iQ b�p2 i?2 +?�M;2bX

�b �M �Hi2`M�iBp2 iQ �miQK�iB+�HHv �/DmbiBM; i?2 �`iB}+B�H ?Q`BxQM U#v T`2bbBM; i?2 ǳ�miQǴ
#miiQMV- vQm +�M �HbQ �/Dmbi Bi #v T`2bbBM; i?2 `QHH �M/ TBi+? �``Qrb mMiBH i?2 �`iB}+B�H ?Q`BxQM
Bb H2p2H2/X

J�Mm�H �/DmbiK2Mi Bb �HbQ M2+2bb�`v 7Q` �B`+`�7ib rBi? � i�BH@r?22H@ivT2 H�M/BM; ;2�` Ui�BH@
/`�;;2`bVX AM i?Bb +�b2- i?2 �B`TH�M2 Bb MQi H2p2H2/ r?BH2 QM ;`QmM/ �M/ i?2 �miQK�iB+ +�HB#`�iBQM
T`Q+2/m`2 rBHH MQi �/Dmbi i?2 �`iB}+B�H ?Q`BxQM +Q``2+iHvX h?2 mb2` +�M T2`7Q`K �M �miQK�iB+
H2p2HBM; Q7 i?2 �`iB}+B�H ?Q`BxQM #v T`2bbBM; i?2 ǳ�miQǴ #miiQM- �M/ i?2M K�Mm�HHv �// i?2
�TT`QT`B�i2 TBi+? �M;H2 mbBM; i?2 TBi+? �``QrbX

�hh1LhAPL, .m`BM; �miQK�iB+ �>_a H2p2HBM; i?2 �B`+`�7i Kmbi #2 biBHH- QM i?2 ;`QmM/
�M/ i?2 2M;BM2 Kmbi #2 im`M2/ QzX h?2 �iiBim/2 Q7 i?2 �B`+`�7i Kmbi #2 �b r?2M BM � bi`�B;?i
�M/ H2p2H2/ ~B;?iX uQm` /2pB+2 Kmbi #2 KQmMi2/ QM � bQHB/- MQM@pB#`�iBM; ?QH/2`X am+iBQM
+mT ?QH/2`b �`2 MQi bmBi�#H2- #2+�mb2 i?2v i2M/ iQ pB#`�i2 iQQ Km+? r?2M BM im`#mH2M+2X

A7- 7Q` �Mv `2�bQM- i?2 mb2` M22/b iQ `2@H2p2H i?2 �>_a /m`BM; ~B;?i- ?2fb?2 ?�b iQ ~v
� H2p2H2/ �M/ bi`�B;?i ~B;?i rBi? �b HBiiH2 2M;BM2 pB#`�iBQMb �b TQbbB#H2X �miQK�iB+ H2p2HBM;
/m`BM; ~B;?i Bb MQi T2`KBii2/ Ui?2 `2H2p�Mi #miiQM Bb /Bb�#H2/V- bQ i?2 mb2` ?�b iQ �/Dmbi i?2
�`iB}+B�H ?Q`BxQM K�Mm�HHv mbBM; i?2 �``QrbX G2p2HBM; /m`BM; ~B;?i Bb MQi �++m`�i2 �M/ b?QmH/
#2 �pQB/2/X

eXk *�HB#`�i2 b2MbQ`b

"27Q`2 mbBM; �@16Aa 7Q` i?2 }`bi iBK2- i?2 mb2` b?QmH/ +�HB#`�i2 i?2 ;v`Qb+QT2b �M/ i?2 �+@
+2H2`QK2i2`bX h?2 ǳ*�HB#`�i2 b2MbQ`bǴ T`Q+2/m`2 /2b+`B#2/ #2HQr M22/b QMHv iQ #2 /QM2 QM+2-
r?2M vQm `mM �@16Aa 7Q` i?2 }`bi iBK2X

Ç ai�`i i?2 �@16AaX

Ç >QH/ vQm` /2pB+2 p2`iB+�HHv �;�BMbi � ~�i p2`iB+�H bm`7�+2 U2X;X � r�HHVX A7 M2+2bb�`v mb2 �
bTB`Bi H2p2H iQQHX

Rd



U�V U#V U+V

6B;m`2 Ry, a2MbQ` +�HB#`�iBQMX U�V S`2bb ǳai�`iǴ iQ #2;BM b2MbQ` +�HB#`�iBQMX U#V a2MbQ` +�HB@
#`�iBQM BM T`Q;`2bbX U+V a2MbQ` +�HB#`�iBQM }MBb?2/X

Ç arBT2 `B;?i iQ i?2 K2Mm b+`22M �M/ T`2bb ǳ*�HB#`�i2 b2MbQ`bǴX

Ç �@16Aa rBHH `2im`M #�+F iQ i?2 K�BM b+`22M �M/ i?2 ǳa2MbQ` +�HB#`�iBQMǴ rBM/Qr U6B;X RyV
rBHH �TT2�`X

Ç .QMǶi KQp2 vQm` /2pB+2 r?BH2 i?2 b2MbQ`b �`2 #2BM; +�HB#`�i2/X

Ç h?2 +�HB#`�iBQM rBM/Qr rBHH �miQK�iB+�HHv +HQb2 r?2M i?2 +�HB#`�iBQM T`Q+2/m`2 Bb Qp2`X

eXj *�HB#`�i2 +QKT�bb

"27Q`2 vQm +�M bi�`i mbBM; vQm` /2pB+2 vQm b?QmH/ +�HB#`�i2 i?2 +QKT�bbX
*QKT�bb +�HB#`�iBQM Bb M2+2bb�`v BM Q`/2` 7Q` �@16Aa iQ #2 �#H2 iQ +QKT2Mb�i2 7Q` i?2 2z2+i

Q7 `QHH �M/ TBi+? `Qi�iBQMb- �b r2HH �b iQ +�M+2H Qmi �HH ?�`/@ �M/ bQ7i@B`QM K�;M2iB+ BMi2`72`2M+2X
hQ +�HB#`�i2 i?2 +QKT�bb- vQm i?2 mb2` Kmbi `Qi�i2 i?2 /2pB+2 BM �HH TQbbB#H2 Q`B2Mi�iBQMbX
h?2 T`Q+2/m`2 Bb �b 7QHHQrb,

Ç ai�`i �@16AaX

Ç arBT2 `B;?i iQ i?2 K�BM K2Mm b+`22M �M/ T`2bb ǳ*�HB#`�i2 +QKT�bbǴX

Ç � MQiB}+�iBQM rBM/Qr rBHH TQT mT- BM7Q`KBM; vQm i?�i i?2 +�HB#`�iBQM T`Q+2/m`2 Bb �#Qmi
iQ bi�`iX S`2bb ǳPEǴ iQ +QMiBMm2X
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U�V U#V U+V

6B;m`2 RR, U�V S`2bb PE iQ bi�`i +QKT�bb +�HB#`�iBQMX U#V *�HB#`�iBQM BM T`Q;`2bbX h?2 +�H@
B#`�iBQM `2bmHib �`2 BM/B+�i2/ �b ǳq2�FǴX uQm b?QmH/ +QMiBMm2 `Qi�iBM; vQm` /2pB+2 mMiBH i?2
BM/B+�iBQM #2+QK2b ǳai`QM;ǴX U+V � ǳai`QM;Ǵ +�HB#`�iBQM ?�b #22M `2�+?2/X

Ç �@16Aa rBHH `2im`M #�+F iQ i?2 K�BM 16Aa b+`22M �M/ i?2 +QKT�bb +�HB#`�iBQM rBM/Qr-
BM/B+�iBM; i?2 +�HB#`�iBQM T`Q;`2bb rBHH �TT2�` U6B;X RRVX ai�`i `Qi�iBM; vQm` /2pB+2 bHQrHv-
mMiBH i?2 BM/B+�iBQM QM i?2 b+`22M #2+QK2b ǳ:QQ/Ǵ Q`- T`272`�#Hv- ǳai`QM;ǴX hQ 2�bBHv
�+?B2p2 i?2 /2bB`2/ +�HB#`�iBQM `2bmHi- bi�`i #2 `Qi�iBM; vQm` /2pB+2 i?`22 iBK2b �`QmM/
2�+? �tBb �M/ i?2M T2`7Q`K � b2[m2M+2 Q7 ǳH�xv 2B;?iǴ K�M2mp2`b U6B;X RkVX

Ç S`2bb ǳ*HQb2Ǵ Q` r�Bi � 72r b2+QM/b mMiBH i?2 +�HB#`�iBQM rBM/Qr +HQb2b Bib2H7X

h?2 +QKT�bb +�HB#`�iBQM T`Q+2/m`2 Bb M2+2bb�`v iQ #2 /QM2 QM+2- i?2 }`bi iBK2 vQm `mM
�@16AaX >Qr2p2`- Bi Bb `2+QKK2M/2/ iQ `2T2�i i?2 +QKT�bb +�HB#`�iBQM T`Q+2/m`2 r?2M2p2`
vQm BMbi�HH i?2 /2pB+2 BM � M2r HQ+�iBQM bQ i?�i Bi rBHH #2 �#H2 iQ i�F2 BMiQ �++QmMi i?2 K�;M2iB+
BMi2`72`2M+2 �i i?2 2t�+i BMbi�HH�iBQM TQBMiX 6Q` i?Bb `2�bQM- Bi Bb p2`v BKTQ`i�Mi iQ T2`7Q`K
i?2 +QKT�bb +�HB#`�iBQM T`Q+2/m`2 r?BH2 i?2 /2pB+2 `2K�BMb �b +HQb2 �b TQbbB#H2 iQ i?2 }M�H
KQmMiBM; HQ+�iBQMX

Ai Bb �HbQ `2+QKK2M/2/ iQ `2T2�i i?2 +�HB#`�iBQM T`Q+2/m`2 �#Qp2 T`Q+2/m`2 QM2 KQ`2 iBK2
�7i2` bQK2 ~B;?ibX

RN



6B;m`2 Rk, hQ 2�bBHv +�HB#`�i2 i?2 +QKT�bb bi�`i #v bHQrHv `Qi�iBM; vQm` /2pB+2 i`22 iBK2b �`QmM/
2�+? �tBb �M/ i?2M T2`7Q`K � b2[m2M+2 Q7 ǳH�xv 2B;?iǴ K�M2mp2`b mMiBH vQm ?�p2 � ǳ:QQ/Ǵ Q`
� ǳai`QM;Ǵ BM/B+�iBQM QM i?2 b+`22MX

d �HiBK2i2` b2iiBM;b b+`22M
h?2 �HiBK2i2` b2iiBM;b b+`22M U6B;m`2 RjV �HHQrb i?2 mb2` iQ +QM};m`2 i?2 �HiBK2i2` rBi? i?2
+m``2Mi T`2bbm`2 �/Dmbi2/ iQ K2�M b2� H2p2H UZL>VX

A7 i?2`2 Bb MQ #�`QK2i`B+ T`2bbm`2 b2MbQ` T`2b2Mi i?2 �HiBK2i2` b2iiBM;b �`2 +QKTH2i2Hv B``2H@
2p�Mi �M/ i?2v ?�p2 MQ 2z2+i �i �HHX AM i?Bb +�b2- i?2 /BbTH�v2/ �HiBim/2 �M/ p2`iB+�H bT22/ �`2
#�b2/ QM :Sa /�i� QMHv �M/ � :Sa bB;M �TT2�`b #2bB/2b i?2 �HiBim/2 #Qt U6B;m`2 R/VX

A7 vQm` bK�`i@T?QM2fi�#H2i Bb 2[mBTT2/ rBi? � #�`QK2i`B+ T`2bbm`2 b2MbQ`- i?2 �HiBK2i2`
b2iiBM;b b+`22M T`QpB/2b i?2 M2+2bb�`v K2�Mb iQ +QM};m`2 ZL>X

h?2 �HiBK2i2` b2iiBM;b b+`22M T`QpB/2b i?`22 K2i?Q/b iQ +QM};m`2 ZL>,

J2i?Q/ RX J�Mm�HHv 2Mi2` i?2 T`2bbm`2 �i K2�M b2� H2p2HX h?2 mb2` Kmbi mb2 i?Bb K2i?Q/
B7 ?2fb?2 FMQrb i?2 +m``2Mi T`2bbm`2 �i K2�M b2� H2p2H U2X;X #v �h* Q` �hAaVX ZL> +�M #2
2Mi2`2/ 2Bi?2` BM K"�` Q` BM+?2b >;X h?2 /27�mHi mMBib +�M #2 +QM};m`2/ BM i?2 ǳ.27�mHi mMBibǴ
b+`22M Ub22 7Q`r�`/- a2+iBQM NVX

J2i?Q/ kX lb2 i?2 +m``2Mi �HiBim/2 T`QpB/2/ #v :Sa iQ +�H+mH�i2 ZL>X AM i?Bb +�b2 i?2
+m``2Mi �HiBim/2 �M/ +m``2Mi T`2bbm`2 �`2 mb2/ iQ +QKTmi2 ZL>X �z2+iBp2Hv #v +?QQbBM; i?Bb
K2i?Q/- i?2 mb2` bvM+?`QMBx2b i?2 #�`QK2i`B+ �HiBim/2 rBi? i?2 :Sa �HiBim/2X

J2i?Q/ jX J�Mm�HHv 2Mi2` i?2 +m``2Mi �HiBim/2 �M/ mb2 Bi iQ +�H+mH�i2 ZL>X h?2 mb2` K�v
+?Qb2 i?Bb K2i?Q/ B7 ?2fb?2 FMQrb i?2 +m``2Mi �HiBim/2 U2X;X i?2 �HiBim/2 �i ?Bbf?2` ?QK2
�B`}2H/VX h?2 �HiBim/2 mMBib +�M #2 +QM};m`2/ BM i?2 ǳ.27�mHi mMBibǴ b+`22M Ub22 7Q`r�`/-
a2+iBQM NVX

h?2 +m``2Mi ZL> b2iiBM; Bb /BbTH�v2/ rBi? v2HHQr +QHQ` �i i?2 iQT Q7 i?2 �HiBK2i2` #�`- B7
Ǵ"�`QǶ Bb b2H2+i2/ �b � bQm`+2 7Q` �HiBim/2X

ky



U�V U#V

6B;m`2 Rj, h?2 �HiBK2i2` b2iiBM;b b+`22MX

SH2�b2 �HbQ MQi2 i?�i- r?2M Ǵ"�`QǶ Bb b2H2+i2/ �b � bQm`+2 7Q` �HiBim/2- i?2 TBHQi +�M �/Dmbi
i?2 +m``2Mi ZL> p�Hm2 7`QK i?2 K�BM 16Aa b+`22M #v i�TTBM; QM i?2 mTT2` UiQ bHB;?iHv BM+`2�b2
ZL>V Q` i?2 HQr2` ?�H7 UiQ bHB;?iHv /2+`2�b2 ZL>V Q7 i?2 �HiBK2i2` #�`X h?Bb Bb p2`v mb27mH
/m`BM; � ~B;?i 7Q` i?2 TBHQi iQ mT/�i2 i?2 ZL> p�Hm2 2X;X B7 BMbi`m+i2/ bQ #v i?2 �h*X

S`2bbm`2 b2MbQ` +�HB#`�iBQMX h?2 mb2` +�M �// �M Qzb2i iQ ?Bbf?2` T`2bbm`2 b2MbQ`- B7
?2fb?2 FMQrb i?�i i?2`2 Bb �M Qzb2iX

:Sa �HiBim/2 `272`2M+2 UpjX8eVX h?Bb QTiBQM �HHQrb i?2 mb2` iQ /2}M2 i?2 `272`2M+2 H2p2H
7Q` i?2 /BbTH�v2/ :Sa �HiBim/2X h?Bb +�M #2 b2i iQ 2Bi?2` i?2 ?2B;?i �#Qp2 i?2 bm`7�+2 Q7 i?2
i?2Q`BiB+�H 2HHBTbQB/ i?�i KQ/2Hb i?2 b?�T2 Q7 i?2 2�`i?- Q` i?2 ?2B;?i �#Qp2 i?2 �TT`QtBK�i2
J2�M a2� G2p2HX

h?2 }`bi QTiBQM- mbm�HHv mb2/ #v :Sa `2+2Bp2`b- Bb FMQrM �b i?2 ǳ;2Q/2iB+Ǵ �HiBim/2- �M/
Bi Bb 7Q`K�HHv /2}M2/ �b i?2 ?2B;?i �#Qp2 i?2 2HHBTbQB/ bm`7�+2- MQ`K�H iQ i?2 2HHBTbQB/- Q7 i?2
2HBTbQB/ /2}M2/ #v i?2 qQ`H/ :2Q/2iB+ avbi2K@39 Uq:a39VX

h?2 b2+QM/ QTiBQM Bb i?2 ?2B;?i �#Qp2 i?2 �TT`QtBK�i2 J2�M a2� G2p2HX 6Q`K�HHv- Bi Bb i?2
?2B;?i �#Qp2 i?2 2[mBTQi2MiB�H bm`7�+2 Q7 i?2 1�`i?Ƕb ;`�pBiv }2H/ i?�i +QBM+B/2b rBi? �p2`�;2
b2� H2p2H U:2QB/VX

kR



6B;m`2 R9, h?2 �B`TH�M2 bT2+B}+�iBQMb b+`22M

3 �B`TH�M2 bT2+B}+�iBQMb b+`22M
>2`2 i?2 mb2` +�M 2Mi2` i?2 ai�HH- *`mBb2- �M/ J�tBKmK bT22/b Q7 ?Bbf?2` �B`TH�M2X h?2 �#Qp2
bT22/b �`2 mb2/ iQ b2imT i?2 +QHQ`b Q7 i?2 bT22/ #�` �M/ �HbQ iQ TH�v i?2 bQmM/ �H�`Kb 7Q` i?2
bT22/- B7 2M�#H2/X

h?2 bT22/ mMBib +�M #2 +QM};m`2/ BM i?2 ǳ.27�mHi mMBibǴ b+`22M Ub22 7Q`r�`/- a2+iBQM NVX

aQmM/b �H�`Kb

lb2 i?Bb +?2+F#Qt iQ 2M�#H2 bQmM/ r�`MBM;b 7Q` HQr bT22/- bi�HH �M/ ?B;? bT22/X

N .27�mHi mMBib b+`22M
h?2 .27�mHi mMBib b+`22M U6B;m`2 RdBV �HHQrb i?2 mb2` iQ /2}M2 �HH mMBib Q7 K2�bm`2K2Mi mb2/
i?`Qm;?Qmi i?2 �TTHB+�iBQMX JQ`2 bT2+B}+�HHv,

Ç .Bbi�M+2 +�M #2 2Bi?2` BM FK Q` KBH2bX

Ç aT22/ UA�a Q` ;`QmM/ bT22/V +�M #2 /BbTH�v2/ 2Bi?2` BM FKf?- KT?- Q` FMQibX

Ç o2`iB+�H bT22/ +�M #2 /BbTH�v2/ 2Bi?2` BM Kfb2+ Q7 7ifKBMX

Ç �HiBim/2 +�M #2 /BbTH�v2/ 2Bi?2` BM K2i2`b Q` BM 722iX

kk



Ç *QQ`/BM�i2b +�M #2 2Mi2`2/f/BbTH�v2/ BM .2+BK�H- .Ja U.2;`22b- JBMmi2b- a2+QM/bV Q`
.JJ U.2;`22b- /2+BK�H JBMmi2bV 7Q`K�iX

Ç S`2bbm`2 +�M #2 /BbTH�v2/ 2Bi?2` BM K"�` Q` BM BM+?2b >;X

6B;m`2 R8, h?2 /27�mHi mMBib b+`22M

h�T #2?�pBQm`

h?2 K2�bm`2K2Mi mMBib /2}M2/ �#Qp2 +�M �HbQ #2 +?�M;2/ 7`QK i?2 K�BM 16Aa b+`22M bBKTHv
#v i�TTBM; QM �Mv mMBi BM/B+�iBQMX

q?2M i�TBM; QM K2�bm`2K2Mi mMBib QM i?2 K�BM 16Aa b+`22M- i?2`2 �`2 irQ QTiBQMb,
�V h?2 mMBib +?�M;2 7Q` 8 b2+QM/b UbQ i?�i i?2 TBHQi ?�b � [mB+F ;H�M+2 iQ bQK2 Qi?2` mMBi

Q7 K2�bm`2K2MiV �M/ i?2M- �7i2` 8 b2+QM/b- i?2v �miQK�iB+�HHv `2im`M #�+F iQ /27�mHiX h?Bb
2HBKBM�i2b i?2 M22/ 7Q` i?2 TBHQi iQ i�T �;�BM BM Q`/2` iQ ?�p2 i?2 mMBib `2im`M #�+F iQ Bib
/27�mHi b2iiBM;X �HbQ- ?�pBM; /2}M2/ i?2 /27�mHi mMBib QM+2 BM i?Bb b+`22M- i?2 TBHQi Bb �Hr�vb
+2`i�BM i?�i ?2fb?2 ?�b MQi �++B/2Mi�HHv +?�M;2/ i?2K #v �M �++B/2Mi�H i�TX

#V h?2 K2�bm`2K2Mi mMBib +?�M;2 T2`K�M2MiHvX h?Bb Bb 2[mBp�H2Mi iQ +?�M;BM; i?2 /27�mHi
mMBib 7`QK i?Bb b+`22MX

Ry .27�mHi bQm`+2b b+`22M
h?2 .27�mHi bQm`+2b b+`22M U6B;m`2 ReV �HHQrb i?2 mb2` iQ /2}M2 i?2 b2MbQ` bQm`+2b mb2/ 7Q`
bT22/- �HiBim/2- p2`iB+�H bT22/ BM/B+�iQ`b �M/ i?2 ?2�/BM;X JQ`2 bT2+B}+�HHv,

kj



Ç h?2 /BbTH�v2/ bT22/ BM i?2 bT22/ #�` �M/ i?2 bT22/ #Qt +�M #2 2Bi?2` A�a Q` :`QmM/
aT22/X q?2M MQi +QMM2+i2/ rBi? � bBKmH�iQ` i?Bb b2iiBM; Bb B;MQ`2/ �M/ i?2 /BbTH�v2/
bT22/ Bb �Hr�vb :Sa U;`QmM/V bT22/X

Ç �HiBim/2 �M/ o2`iB+�H bT22/ +�M 2Bi?2` #2 T`QpB/2/ pB� #�`QK2i`B+ T`2bbm`2 Q7 pB� :SaX
A7 MQ #�`QK2i`B+ T`2bbm`2 Bb �p�BH�#H2- i?Bb b2iiBM; Bb B;MQ`2/ �M/ i?2 /BbTH�v2/ �HiBim/2
�M/ p2`iB+�H bT22/ �`2 �Hr�vb +QKTmi2/ pB� :SaX

Ç h?2 ?2�/BM; /BbTH�v2/ QM i?2 ?2�/BM; bi`BT UiQT Q7 i?2 16Aa b+`22MV +�M 2Bi?2` #2 i?2
:Sa ?2�/BM; U/B`2+iBQM Q7 i`�p2HV Q` i?2 K�;M2iB+ ?2�/BM; Q7 i?2 MQb2 Q7 i?2 �B`+`�7i
U+QKT�bbVX

Ç h?2 ?2�/BM; /BbTH�v2/ Qi i?2 >aA /BbTH�v +�M 2Bi?2` #2 :Sa ?2�/BM; U/B`2+iBQM Q7 i`�p2HV
Q` K�;M2iB+ ?2�/BM; U+QKT�bbVX

6B;m`2 Re, h?2 /27�mHi bQm`+2b b+`22M

SH2�b2 MQi2 i?2 +QMp2MiBQM i?�i :Sa BM7Q`K�iBQM Bb �Hr�vb /BbTH�v2/ BM i?2 b�K2 +QHQ` UQ`
b?�/2 Q7 ;`�vV i?`Qm;?Qmi i?2 16Aa b+`22MX J�;M2iB+- "�`QK2i`B+ �M/ SBiQi@bi�iB+ BM7Q`K�iBQM
�`2 /BbTH�v2/ BM � /Bz2`2Mi +QHQ` UQ` b?�/2 Q7 ;`�vVX h?2 2t�+i +QHQ`b /2T2M/ QM i?2 b2H2+i2/
+QHQ` i?2K2X

h�T #2?�pBQm`

h?2 bQm`+2b /2}M2/ �#Qp2 +�M �HbQ #2 +?�M;2/ 7`QK i?2 K�BM 16Aa b+`22M bBKTHv #v i�TTBM;
QM i?2 `2H2p�Mi BM/B+�iBQMX

q?2M i�TBM; QM i?2 K�BM 16Aa b+`22M- i?2`2 �`2 irQ QTiBQMb,

k9



�V h?2 bQm`+2 +?�M;2b 7Q` 8 b2+QM/b UbQ i?�i i?2 TBHQi ?�b � [mB+F ;H�M+2 iQ bQK2 Qi?2`
bQm`+2V �M/ i?2M- �7i2` 8 b2+QM/b- 16Aa �miQK�iB+�HHv `2im`Mb #�+F iQ i?2 /27�mHi bQm`+2- �b Bi
Bb /2}M2/ BM i?Bb b+`22MX h?Bb 2HBKBM�i2b i?2 M22/ 7Q` i?2 TBHQi iQ i�T �;�BM BM Q`/2` iQ ?�p2
i?2 bQm`+2 `2im`M #�+F iQ Bib /27�mHi b2iiBM;X �HbQ- ?�pBM; /2}M2/ i?2 /27�mHi /�i� bQm`+2b BM
i?2 b2iiBM;b b+`22M- i?2 TBHQi Bb �Hr�vb +2`i�BM i?�i ?2fb?2 ?�b MQi �++B/2Mi�HHv +?�M;2/ i?2K
#v �M �++B/2Mi�H i�TX

#V h?2 bQm`+2 +?�M;2b T2`K�M2MiHvX h?Bb Bb 2[mBp�H2Mi iQ +?�M;BM; i?2 bQm`+2 7`QK i?Bb
b+`22MX

RR .BbTH�v H�vQmi b+`22M
h?2 /BbTH�v H�vQmi b+`22M U6B;X RdV �HHQrb i?2 +mbiQKBx�iBQM Q7 i?2 H�vQmi Q7 i?2 K�BM 16Aa
b+`22M �M/ i?2 +QHQ` i?2K2X

6B;m`2 Rd, h?2 /BbTH�v H�vQmi b+`22M

h?2 /BbTH�v H�vQmi Q7 i?2 K�BM 16Aa b+`22M +�M #2 brBi+?2/ #2ir22M,

Ç �`iB}+B�H ?Q`BxQM QMHv U6B;m`2b k� �M/ j�V

Ç �`iB}+B�H ?Q`BxQM rBi? >aA U6B;m`2b k# �M/ j#V

h?2 /BbTH�v H�vQmi +�M #2 �HbQ brBi+?2/ 7`QK i?2 K�BM 16Aa b+`22M #v HQM;@
i�TTBM; �Mvr?2`2 QM i?2 b+`22MX

*QHQ` i?2K2
� b2i Q7 `�/BQ #miiQMb i?�i +�M #2 mb2/ iQ /2}M2 i?2 +QHQ` i?2K2 Q7 i?2 K�BM 16Aa b+`22MX 6Q`
i?2 7`22- #H�+F �M/ r?Bi2- p2`bBQM QMHv #H�+F �M/ r?Bi2 i?2K2b �`2 �p�BH�#H2X

k8



6mHH b+`22M

lb2 i?2 `�/BQ #miiQMb mM/2` i?Bb b2+iBQM iQ 2M�#H2f/Bb�#H2 7mHH b+`22M KQ/2X q?BH2 BM 7mHH b+`22M
KQ/2- i?2 QT2`�iBM; bvbi2KǶb bi�imb �M/ �+iBQM #�`b �`2 ?B//2M iQ BM+`2�b2 i?2 �p�BH�#H2 /BbTH�v
bBx2X

lb2`Ƕb rBi? /2pB+2b rBi? � MQi+? KB;?i b?QmH/ /Bb�#H2 i?2 7mHH b+`22M KQ/2 BM Q`/2` iQ 2M7Q`+2
i?2 bi�imb #�` iQ 2tT�M/ iQ i?2 �`2� �`QmM/ MQi+?- T`2p2MiBM; i?Bb r�v �@16Aa +QKTQM2Mib
U2X;X i?2 +QKT�bb BM/B+�iBQMV iQ ;2i ?B//2M #2?BM/ i?2 MQi+?X

Rk _2bTQMbBp2M2bb b+`22M
h?2 `2bTQMbBp2M2bb b+`22M U6B;X R3DV +�M #2 mb2/ iQ }M2@imM2 i?2 `2bTQMbBp2M2bb Q7 p�`BQmb +QK@
TQM2Mib U�`iB}+B�H ?Q`BxQM- �B`bT22/- p2`iB+�H bT22/- +QKT�bb- bH22T #�HH �M/ im`M +QQ`/BM�iQ`V
Q7 �@16AaX aHB/BM; � i`�+F@#�` iQ i?2 `B;?i K2�Mb ?B;?2` `2bTQMbBp2M2bb 7Q` i?2 +Q``2bTQM/BM;
+QKTQM2MiX aHB/BM; iQ i?2 H27i K2�Mb HQr2` `2bTQMbBp2M2bb UKQ`2 ǳbKQQi?BM;ǴV iQ i?2 +Q``2@
bTQM/BM; +QKTQM2MiX

6B;m`2 R3, h?2 `2bTQMbBp2M2bb b+`22M

h?2 ǳ.27�mHiǴ #miiQM #2HHQr i?2 `2bTQMbBp2M2bb i`�+F@#�`b +�M #2 mb2/ iQ [mB+FHv `2b2i i?2
`2bTQMbBp2M2bb p�Hm2b iQ /27�mHiX

Rj a2MbQ` bi�imb b+`22M
h?2 a2MbQ` bi�imb b+`22M U6B;m`2 RNV /BbTH�vb BM7Q`K�iBQM �#Qmi i?2 �p�BH�#BHBiv Q7 �HH bmTTQ`i2/
ivT2b Q7 b2MbQ`b �M/ bi�imb BM7Q`K�iBQMX

ke



U�V U#V

6B;m`2 RN, a2MbQ` bi�imb b+`22MX U�V �@16Aa rBi? BMi2`M�H b2MbQ`b- U#V �@16Aa +QMM2+i2/ iQ
s@SH�M2 ~B;?i bBKmH�iQ`

h?2 b2MbQ` bi�imb BM7Q`K�iBQM Bb Q`;�MBx2/ BM � i�#mH�` 7Q`K�iX 1�+? `Qr +Q``2bTQM/b iQ
� /Bz2`2Mi ivT2 Q7 b2MbQ` /�i�X h?2`2 �`2 i?`22 +QHmKMbX h?2 }`bi +QHmKM Bb i?2 M�K2 Q7 i?2
b2MbQ`X

h?2 b2+QM/ +QHmKM /BbTH�vb i?2 bQm`+2 Q7 i?2 /�i� �M/ +�M ?�p2 QM2 Q7 i?2 7QHHQrBM; p�Hm2b,

Ç AMi2`M�HX J2�Mb i?�i i?2 BMi2`M�H b2MbQ`b Q7 vQm` KQ#BH2 T?QM2fi�#H2i Bb mb2/X

Ç s@SH�M2X J2�Mb i?�i i?Bb T�`iB+mH�` ivT2 Q7 /�i� +QK2b 7`QK i?2 s@SH�M2 bBKmH�iQ`X

Ç �@16AaX J2�Mb i?�i i?Bb ivT2 Q7 /�i� Bb ;2M2`�i2/ U+QKTmi2/V #v �@16Aa Bib2H7X

Ç LQ /�i�X J2�Mb i?�i i?Bb ivT2 Q7 b2MbQ` /�i� Bb MQi �p�BH�#H2X h?Bb K�v p�`v �++Q`/BM;
iQ i?2 b2MbQ` ivT2 U2X;X h?2 :Sa b2MbQ` Bb mbm�HHv bHQr2` i?�M i?2 �++2H2`QK2i2`b �M/
i?2 ;v`Qb+QT2bV �M/ i?2 #`�M/fKQ/2H Q7 vQm` bK�`iT?QM2fi�#H2iX

h?2 i?B`/ +QHmKM /BbTH�vb i?2 �p2`�;2 iBK2 BMi2`p�H #2ir22M irQ bm++2bbBp2 b2MbQ` `2�/BM;bX

s@SH�M2 bBKmH�iQ`

>2`2 vQm +�M 2M�#H2f/Bb�#H2 /�i� `2+2TiBQM 7`QK s@SH�M2 �M/ vQm +�M �HbQ +?2+F i?2 +QMM2+iBQM
bi�imb rBi? s@SH�M2X

6Q` KQ`2 BM7Q`K�iBQM QM ?Qr iQ b2imT �@16Aa iQ rQ`F rBi? s@SH�M2 b22 a2+iBQM R3X

kd



R9 6HB;?i TH�M b+`22M
h?2 ~B;?i TH�M b+`22M U6B;m`2 kyV Bb mb2/ iQ +`2�i2 �M/ KQ/B7v � };?i TH�MX

AM i?2 +QMi2ti Q7 �@16Aa- � ~B;?i TH�M Bb �M Q`/2`2/ HBbi Q7 r�vTQBMib i?�i /2b+`B#2b �M
�B`+`�7i ~B;?i Ub22 7Q` 2t�KTH2 6B;m`2 ky�VX

6Q` 2�+? r�vTQBMi BM i?2 ~B;?i TH�M- i?2 7QHHQrBM; 2H2K2Mib �`2 /BbTH�v2/X

Ç q�vTQBMi MmK#2`X h?Bb Bb i?2 TQbBiBQM Q7 i?2 r�vTQBMi rBi?BM i?2 ~B;?i TH�MX "v
i�TTBM; QM i?2 r�vTQBMi MmK#2`- i?2 r�vTQBMi #2+QK2b ?B;?HB;?i2/- r?B+? K2�Mb i?�i
i?Bb r�vTQBMi Bb MQr i?2 �+iBp2 /2biBM�iBQM r�vTQBMi U6B;m`2 ky2VX

Ç q�vTQBMi M�K2X AM i?2 +QMi2ti Q7 �@16Aa- i?Bb Bb �M �`#Bi`�`v M�K2 r?B+? Bb mb2/ iQ
2�bBHv B/2MiB7v i?2 r�vTQBMiX A7 i?2 r�vTQBMi Bb �M �B`TQ`i b2H2+i2/ 7`QK i?2 HBbi Q7 �B`TQ`ib-
i?2M i?2 r�vTQBMi M�K2 Bb #v /27�mHi i?2 M�K2 Q7 i?2 �B`TQ`i �M/ Bib A*�P +Q/2X

Ç q�vTQBMi +QQ`/BM�i2bX

Ç q�vTQBMi /Bbi�M+2X h?Bb Bb i?2 /B`2+i /Bbi�M+2 7`QK i?2 �B`+`�7iǶb +m``2Mi TQbBiBQM iQ i?Bb
bT2+B}+ r�vTQBMiX

Ç q�vTQBMi #2�`BM;X h?Bb Bb i?2 #2�`BM; Q7 i?2 +m``2Mi HQ+�iBQM Q7 i?2 �B`+`�7i iQ i?Bb
r�vTQBMiX

Ç .2H2i2 #miiQMX lb2/ iQ `2KQp2 i?Bb bT2+B}+ r�vTQBMi 7`QK i?2 ~B;?i TH�M HBbiX

Ç 1/Bi #miiQMX "`BM;b mT i?2 2/Bi /B�HQ; r?B+? +�M #2 mb2/ iQ 2/Bi i?2 M�K2 �M/ i?2
+QQ`/BM�i2b Q7 i?Bb bT2+B}+ r�vTQBMiX

h?2 #miiQM ǳ�//Ǵ HQ+�i2/ �i i?2 #QiiQK H27i +Q`M2` Q7 i?2 ~B;?i TH�M b+`22M #`BM;b mT �
K2Mm iQ �// r�vTQBMib iQ i?2 ~B;?i TH�M U6B;m`2 ky2VX h?2 ǳ�//Ǵ K2Mm �HHQrb i?2 mb2` iQ �//
� r�vTQBMi BM i?2 ~B;?iTH�M mbBM; }p2 /Bz2`2Mi r�vb,

Ç AMb2`i +m``2Mi HQ+�iBQMX h?Bb QTiBQM +`2�i2b � r�vTQBMi mbBM; i?2 �B`+`�7iǶb +m``2Mi HQ+�@
iBQMX h?2 M2r r�vTQBMi Bb �miQK�iB+�HHv M�K2/ mbBM; i?2 +m``2Mi lh* iBK2 Uh?2 M2r
r�vTQBMi Bb /2}M2/ �b i?2 HQ+�iBQM Q7 i?2 �B`+`�7i �i i?Bb bT2+B}+ iBK2VX h?2 M2r r�v@
TQBMi Bb BMb2`i2/ #27Q`2 i?2 �+iBp2 /2biBM�iBQM r�vTQBMi- #2+QKBM; i?2 T`2pBQmb U�H`2�/v
ǳpBbBi2/ǴV r�vTQBMi BM vQm` ~B;?i TH�MX >2M+2- i?2 >aA /BbTH�v Bb �/Dmbi2/ iQ /BbTH�v i?2
+Qm`b2 7`QK vQm` +m``2Mi HQ+�iBQM Ur?B+? ?�b MQr #2+QK2 vQm` T`2pBQmb r�vTQBMiV iQ
vQm` 2tBbiBM; /2biBM�iBQM r�vTQBMiX

Ç �// ?QK2X h?Bb QTiBQM �//b vQm` ?QK2 #�b2 iQ i?2 2M/ Q7 i?2 +m``2Mi ~B;?i TH�MX h?2
?QK2 #�b2 HQ+�iBQM Bb /2}M2/ BM i?2 ~B;?i TH�M b2iiBM;b b+`22M Ua2+iBQM ReVX

Ç �// �B`TQ`iX h?Bb QTiBQM #`BM;b mT � b2�`+?@�b@vQm@ivT2 2/Bi #Qt r?2`2 i?2 mb2` +�M
bi�`i ivTBM; i?2 M�K2- i?2 A*�P +Q/2 Q` i?2 HQ+�iBQM Q7 �Mv �B`TQ`iX � /`QT /QrM HBbi
/BbTH�vb i?2 �B`TQ`ib i?�i K�i+? i?2 ivT2/ +?�`�+i2`b- 7Q` i?2 mb2` iQ b2H2+i �M/ �// iQ
i?2 ~B;?i TH�MX h?2 �B`TQ`ib �`2 bQ`i2/ #v i?2B` /Bbi�M+2 iQ i?2 +m``2Mi HQ+�iBQMX

Ç �// +m``2Mi HQ+�iBQMX h?Bb QTiBQM �//b i?2 +m``2Mi HQ+�iBQM �i i?2 2M/ Q7 i?2 HBbiX h?2
QTiBQM Bb bBKBH�` iQ i?2 }`bi QTiBQM rBi? i?2 2t+2TiBQM i?�i i?2 M2r r�vTQBMi Bb �//2/ iQ
i?2 2M/ Q7 i?2 +m``2Mi ~B;?i TH�MX

k3



U�V U#V U+V

U/V U2V

6B;m`2 ky, 6HB;?i TH�M b+`22MX U�V 6HB;?i TH�MX U#V h�T ǳ�//Ǵ iQ �// � r�vTQBMi iQ i?2 ~B;?i
TH�MX U+V h�T ǳ_2Q`/2`Ǵ �M/ i?2M mb2 i?2 mTf/QrM �``Qrb iQ +?�M;2 i?2 Q`/2` Q7 i?2 r�vTQBMib
rBi?BM i?2 ~B;?i TH�MX U/V �//BM; �M �B`TQ`iX U2V GQM;@i�T QM � r�vTQBMi Q` i�T QM Bib MmK#2`
iQ b2H2+i i?2 M2ti /2biBM�iBQM Ub?QrM rBi? i2�H +QHQ`VX

kN



Ç �// +mbiQK r�vTQBMiX h?Bb QTiBQM #`BM;b mT � /B�HQ; iQ /2}M2 � M2r �`#Bi`�`v r�vTQBMi
�M/ �// Bi iQ i?2 2M/ Q7 i?2 ~B;?i TH�MX h?2 mb2` Bb �bF2/ iQ ;Bp2 � M�K2 7Q` i?2
M2r r�vTQBMi- �b r2HH �b Bib +QQ`/BM�i2bX h?2 +QQ`/BM�i2 7Q`K�i +�M #2 b2H2+i2/ iQ #2
2Bi?2` .1* U.2+BK�H 2X;X jdXjjN3- k9Xek9RV- .JJ U.2;`22b �M/ /2+BK�H JBMmi2b- 2X;X
jdêkyXjNǶ- k9êjdX98ǶV- Q` .Ja U.2;`22b-JBMmi2b-a2+QM/b 2X;X jdêkyǶkjǴ- yk9êjdǶkdǴ VX

h?2 #miiQM ǳ_2Q`/2`Ǵ HQ+�i2/ �i i?2 #QiiQK `B;?i +Q`M2` Q7 i?2 ~B;?i TH�M b+`22M �HHQrb i?2
mb2` iQ `2Q`/2` i?2 r�vTQBMib rBi?BM � ~B;?i TH�MX q?2M T`2bb2/- i?2 ~B;?i TH�M Bb Tmi BM ǳ`2@
Q`/2` KQ/2Ǵ U6B;m`2 ky+VX q?BH2 BM ǳ`2@Q`/2` KQ/2Ǵ- i?2`2 �`2 ǳmTǴ �M/ ǳ/QrMǴ �``Qrb #2bB/2b
2�+? r�vTQBMi- �HHQrBM; i?2 mb2` iQ 2�bBHv +?�M;2 i?2 Q`/2` Q7 r�vTQBMib rBi?BM i?2 ~B;?i TH�MX
q?2M i?2 ~B;?i TH�M Bb `2�/v- i?2 mb2` +�M T`2bb i?2 ǳ/QM2Ǵ #miiQM iQ H2�p2 ǳ`2@Q`/2` KQ/2ǴX

R8 6HB;?i TH�M pB2r b+`22M
h?2 6HB;?i TH�M pB2r b+`22M U6B;m`2 kRV /BbTH�vb � b+?2K�iB+ /B�;`�K Q7 i?2 +m``2Mi �B`TH�M2
TQbBiBQM �M/ i?2 HBbi Q7 r�vTQBMib BM i?2 +m``2Mi ~B;?i TH�MX h?Bb Bb mb27mH BM Q`/2` iQ ?�p2 �
p2`v [mB+F p2`B}+�iBQM i?�i i?2 2Mi2`2/ ~B;?i TH�M Bb- �i H2�bi- iQTQHQ;B+�HHv- +Q``2+iX

6B;m`2 kR, 6HB;?i TH�M pB2rX h?2 �B`+`�7i Bb b?QrM �b � K�;2Mi� �``QrX q�vTQBMib �`2 b?QrM
�b +B`+H2b- +QMM2+i2/ rBi? HBM2 b2;K2MibX

h?2 ~B;?i TH�M pB2r b+`22M Bb �miQK�iB+�HHv xQQK2/ BM Q`/2` iQ }i �HH i?2 r�vTQBMib �b r2HH
�b i?2 +m``2Mi �B`TH�M2 TQbBiBQMX

h?2 �B`TH�M2 Bb /2TB+i2/ �b � K�;2Mi�@+QHQ`2/ �``QrX
A7 i?2 :Sa bB;M�H Bb HQbi- i?2 �B`TH�M2 Bb /2TB+i2/ BM i?2 H�bi FMQr TQbBiBQM rBi? `2/ +QHQ`X
q�vTQBMib �`2 /2TB+i2/ �b +B`+H2b- +QMM2+i2/ rBi? HBM2 b2;K2Mib �++Q`/BM; iQ i?2B` Q`/2` BM

i?2 ~B;?i TH�MX

jy



h?2 +m``2Mi i�`;2i �M/ i?2 +m``2Mi i`�+F U7`QK i?2 T`2pBQmb r�vTQBMi iQ i?2 +m``2Mi i�`;2i
r�vTQBMiV �`2 b?QrM rBi? +v�M +QHQ`X

Re 6HB;?i TH�M b2iiBM;b b+`22M
h?2 6HB;?i TH�M b2iiBM;b b+`22M U6B;m`2 kkV �HHQrb i?2 +QM};m`�iBQM Q7 p�`BQmb T�`�K2i2`b
`2H�i2/ iQ i?2 ~B;?i TH�MX

6B;m`2 kk, 6HB;?i TH�M b2iiBM;bX

>QK2 #�b2

>2`2 i?2 mb2` +�M +QM};m`2 i?2 +QQ`/BM�i2b Q7 ?Bbf?2` ?QK2 �B`TQ`i Q` ?QK2 �B`}2H/X h?2 ?QK2
#�b2 +�M #2 �//2/ �b � r�vTQBMi BM i?2 ~B;?i TH�M �M/ Bi Bb �HbQ mb2/ #v p�`BQmb +QKTQM2Mib
Q7 �@16Aa iQ T`QpB/2 � /27�mHi HQ+�iBQM r?2M i?2`2 Bb MQ :Sa bB;M�HX 1X;X Ai Bb mb2/ iQ bQ`i
�B`TQ`ib �++Q`/BM; iQ /Bbi�M+2 r?2M 2Mi2`BM; � ~B;?i TH�M �M/ i?2`2 Bb MQ :Sa bB;M�HX

h?2 ?QK2 #�b2 Bb �HbQ mb2/ iQ HBKBi i?2 �B`TQ`ib HBbi �b /2b+`B#2/ BM i?2 M2ti T�`�;`�T?X

�B`TQ`ib HBbi

h?Bb QTiBQM �HHQrb i?2 mb2` iQ /2}M2 � `�/Bmb �`QmM/ i?2 ?QK2 #�b2 �M/ HBKBi i?2 HBbi Q7 �B`TQ`ib
/BbTH�v2/ BM i?2 ~B;?i TH�M K2Mm QMHv iQ �B`TQ`ib rBi?BM i?Bb `�/BmbX h?Bb QTiBQM Bb mb27mH 7Q`
QH/2` bK�`iT?QM2b �M/ i�#H2ib r?B+? KB;?i #2 bHQr BM HQ�/BM; �M/ bQ`iBM; i?2 7mHH �B`TQ`ib HBbiX
lb2 i?Bb QTiBQM B7 vQm` bK�`iT?QM2fi�#H2i ?�Hib 7Q` KQ`2 i?�M � 72r b2+QM/b BM i?2 ǳGQ�/BM;
�B`TQ`ibǴ b+`22M r?2M �@16Aa bi�`ib Q` r?2M i?2`2 Bb � MQiB+2�#H2 /2H�v 2�+? iBK2 vQm �`2
i`vBM; iQ #`BM; mT i?2 ǳ�// �B`TQ`iǴ b+`22M BM i?2 ~B;?i TH�M K2MmX

jR



� `�/Bmb Q7 ǳyǴ Q` � p2`v H�`;2 `�/Bmb UBX2X KQ`2 i?�M ?�H7 i?2 2�`i?Ƕb +B`+mK72`2M+2V rBHH
HQ�/ i?2 7mHH �B`TQ`iǶb HBbiX

Rd ZmB+F a2imT :mB/2

RdXR a2MbQ` �M/ +QKT�bb +�HB#`�iBQM

AKTQ`i�Mi MQiB+2, AM Q`/2` 7Q` i?2 b2MbQ`b iQ rQ`F +Q``2+iHv- �i H2�bi BM bQK2
bK�`iT?QM2b- Bi K�v#2 M2+2bb�`v 7Q` i?2 mb2` iQ HQ+F i?2 BMi2`7�+2 Q`B2Mi�iBQM Q7
?Bbf?2` /2pB+2 #27Q`2 bi�`iBM; �@16Aa- mbBM; i?2 bi�M/�`/ K2i?Q/ T`QpB/2/ #v i?2
/2pB+2fPa K�Mm7�+im`2`X

"27Q`2 mbBM; vQm` /2pB+2 7Q` i?2 }`bi iBK2 vQm rBHH M22/ iQ +�HB#`�i2 i?2 BM2`iB�H b2MbQ`b
U�++2H2`QK2i2`b �M/ ;v`Qb+QT2bV �M/ i?2 +QKT�bbX

h?2 �++2H2`QK2i2`b �M/ ;v`Qb+QT2b +�HB#`�iBQM T`Q+2/m`2 Bb BMBiB�i2/ pB� i?2 ǳ*�HB#`�i2
b2MbQ`bǴ #miiQM- HQ+�i2/ BM i?2 K�BM K2MmX a22 a2+iBQM eXk U*�HB#`�i2 b2MbQ`bV 7Q` KQ`2 BM7Q`@
K�iBQMX

L2ti- vQm b?QmH/ +�HB#`�i2 i?2 +QKT�bbX *QKT�bb +�HB#`�iBQM b?QmH/ #2 T2`7Q`K2/ BMbB/2
i?2 �B`+`�7i- �b +HQb2 �b TQbbB#H2 iQ i?2 KQmMiBM; TQBMi Q7 i?2 /2pB+2X h?2 T`Q+2/m`2 Bb BMBiB�H2/
#v T`2bbBM; i?2 ǳ*�HB#`�i2 +QKT�bbǴ #miiQM- HQ+�i2/ BM i?2 K�BM K2MmX 6Q` KQ`2 BM7Q`K�iBQM
�#Qmi i?2 +QKT�bb +�HB#`�iBQM T`Q+2/m`2 b22 a2+iBQM eXjX

RdXk JQmMiBM; vQm` KQ#BH2 /2pB+2 QM i?2 +Q+FTBi

uQm` bK�`iT?QM2fi�#H2i b?QmH/ #2 KQmMi2/ BM � +QMp2MB2Mi /`v TH�+2- �b 7�` �r�v �b TQbbB#H2
7`QK ?2�i �M/ K�;M2iB+ bQm`+2bX

JQ`2Qp2`- 7Q` i?2 :Sa `2+2Bp2` iQ #2 �#H2 iQ `2+2Bp2 bB;M�H 7`QK i?2 :Sa b�i2HHBi2b i?2
KQ#BH2 T?QM2 Q` i�#H2i b?QmH/ #2 KQmMi2/ BM bm+? � r�v i?�i Bi ?�b � ;QQ/ pB2r Q7 i?2 bFvX

A7 TQbbB#H2- KQmMi vQm` /2pB+2 p2`iB+�HHv- T�`�HH2H �M/ �b +HQb2 �b TQbbB#H2 iQ i?2 bvKK2i`v
�t2b Q7 i?2 �B`TH�M2 Ub22 6B;m`2 kjVX

U�V U#V U+V

6B;m`2 kj, uQm` bK�`iT?QM2 Q` i�#H2i b?QmH/ #2 KQmMi2/ p2`iB+�HHv- T�`�HH2H iQ i?2 �t2b Q7 i?2
�B`TH�M2 �M/ �b +HQb2 �b TQbbB#H2 iQ i?2 bvKK2i`v �t2b Q7 i?2 �B`TH�M2X

jk



h?2 /2pB+2 +�M MQ`K�HHv #2 KQmMi2/ BM �Mv Q7 i?2 7Qm` TQbbB#H2 Q`B2Mi�iBQMb, TQ`i`�Bi-
H�M/b+�T2- `2p2`b2 TQ`i`�Bi UmTbB/2 /QrMV- Q` `2p2`b2 H�M/b+�T2X LQiB+2 i?�i vQm rBHH M22/ iQ
HQ+F vQm` /2pB+2Ƕb mb2` BMi2`7�+2 iQ i?2 /2bB`2/ Q`B2Mi�iBQM �M/ i?2M +HQb2 �M/ `2bi�`i �@16Aa-
BM Q`/2` 7Q` �Mv Q`B2Mi�iBQM +?�M;2b iQ i�F2 2z2+iX SH2�b2 �HbQ MQi2 i?�i i?2 `2p2`b2 TQ`i`�Bi
UmTbB/2 /QrMV Q`B2Mi�iBQM Bb MQi TQbbB#H2 QM bQK2 /2pB+2b /m2 iQ QT2`�iBM; bvbi2K HBKBi�iBQMbX

RdXj �>_a G2p2HBM;
�7i2` KQmMiBM; vQm` /2pB+2 iQ Bib }M�H HQ+�iBQM U�M/ r?2M2p2` vQm KQp2 i?2 /2pB+2 iQ � M2r
HQ+�iBQMV- i?2 �`iB}+B�H ?Q`BxQM H2p2HBM; T`Q+2/m`2 Bb M2+2bb�`v BM Q`/2` iQ +QKT2Mb�i2 rBi?
TH�+2K2Mi BM�++m`�+B2b �M/ iQ H2p2H i?2 ?Q`BxQMX h?2 �>_a H2p2HBM; T`Q+2/m`2 Bb BMBiB�H2/ #v
T`2bbBM; i?2 ǳG2p2H �>_aǴ #miiQM- HQ+�i2/ BM i?2 K�BM K2MmX 6Q` KQ`2 BM7Q`K�iBQM QM i?2
�`iB}+B�H ?Q`BxQM H2p2HBM; T`Q+2/m`2- b22 a2+iBQM eXRX

R3 lbBM; �@16Aa rBi? i?2 s@SH�M2 bBKmH�iQ`
�@16Aa +�M �+i �b � pB`im�H 16Aa b+`22M 7Q` vQm` bBKmH�i2/ ~B;?i mbBM; s@SH�M2- i?2 ~B;?i
bBKmH�iQ` 7`QK G�KBM�` _2b2�`+? U?iiTb,ffrrrXt@TH�M2X+QKVX

hQ 2M�#H2 `2+2TiBQM Q7 ~B;?i bBKmH�iQ` /�i�- mb2 i?2 7QHHQrBM; T`Q+2/m`2,

Ç J�F2 bm`2 i?�i #Qi? vQm` +QKTmi2` U`mMMBM; s@SH�M2V �M/ vQm` KQ#BH2 /2pB+2 U`mMMBM;
�@16AaV �`2 +QMM2+i2/ QM i?2 b�K2 M2irQ`FX

Ç arBT2@`B;?i iQ i?2 ǳb2MbQ` bi�imbǴ b+`22M �M/ i?2M b+`QHH /QrM mMiBH vQm `2�+? i?2 Ǵs@
SH�M2 bBKmH�iQ`ǴX J�F2 bm`2 i?2 `2H2p�Mi brBi+? Bb BM i?2 2M�#H2/ TQbBiBQM U6B;m`2 k9�VX

Ç LQi2 i?2 AS �//`2bb Q7 vQm` /2pB+2- /BbTH�v2/ #2HQr i?2 brBi+?X h?2 AS �//`2bb +QMbBbib
Q7 7Qm` MmK#2`b b2T�`�i2/ #v /QibX AM i?2 2t�KTH2 Q7 6B;m`2 k9�- i?2 AS �//`2bb Bb
ǳRNkXRe3XkX9NǴX

Ç a2imT s@SH�M2 iQ b2M/ /�i� R@kR iQ i?2 AS �//`2bb vQm ?�p2 MQi2/ BM i?2 T`2pBQmb bi2T-
�i TQ`i 9NyyyX lb2 6B;m`2 k9# U7Q` s@SH�M2 RRV- Q` 6B;m`2b k9+ �M/ k9/ U7Q` s@SH�M2 RyV-
7Q` `272`2M+2X

�//BiBQM�HHv- vQm rBHH M22/ iQ +QM};m`2 s@SH�M2 iQ b2M/ ~B;?i /�i� iQ �@16AaX 6Q` i?Bb
Tm`TQb2- uQm rBHH �HbQ M22/ iQ +QM};m`2 s@SH�M2 iQ b2M/ /�i� iQ �@16AaX

q?2M mb2/ rBi? i?2 s@SH�M2 bBKmH�iQ`- �@16Aa /BbTH�vb �HH i?2 �#Qp2@K2MiBQM2/ [m�MiBiB2b
�b r2HH �b AM/B+�i2/ �B` aT22/ UA�aVX

AM/B+�i2/ �B` aT22/ UA�aV Bb MQ`K�HHv T`QpB/2/ pB� � SBiQi@ai�iB+ bvbi2KX �@16Aa /Q2b MQi
bmTTQ`i BMTmi 7`QK i?2 �B`TH�M2Ƕb SBiQi@bi�iB+ BMTmiX >2M+2- i?2 /BbTH�v2/ bT22/ Bb MQi A�a-
#mi- `�i?2`- i?2 ;`QmM/ bT22/- �b T`QpB/2/ #v i?2 :SaX h?Bb Bb BM/B+�i2/ #v i?2 ǳ:SaǴ bB;M
/BbTH�v2/ �i i?2 `B;?i bB/2 Q7 i?2 bT22/ #Qt U6B;m`2 R+VX

A�a Bb QMHv �p�BH�#H2 r?2M +QMM2+i2/ iQ i?2 bBKmH�iQ`X q?2M +QMM2+i2/ iQ i?2 bBKmH�iQ`- �M
ǳA�aǴ bB;M �i i?2 `B;?i bB/2 Q7 i?2 bT22/ #Qt BM/B+�i2b i?�i i?2 /BbTH�v2/ bT22/ Bb i?2 AM/B+�i2/
�B` aT22/ U6B;m`2 R�VX AM i?Bb +�b2- i?2 mb2` +�M brBi+? #2ir22M A�a �M/ :Sa bT22/ #v i�TTBM;
QM i?2 ǳA�aǴ Q` ǳ:SaǴ bB;MbX h?2 /27�mHi bT22/ bQm`+2 UA�a Q` :SaV +�M �HbQ #2 +QM};m`2/
QM i?2 ǳ/27�mHi /�i� bQm`+2bǴ b+`22M Ua2+iBQM RyVX

jj
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U�V U#V

U+V U/V

6B;m`2 k9, s@SH�M2 +QM};m`�iBQMX U�V 1M�#H2 s@SH�M2 `2+2TiBQM QM i?2 b2MbQ` bi�imb b+`22M
U#V s@SH�M2 RR +QM};m`�iBQMX U+-/V s@SH�M2 Rk +QM};m`�iBQMX
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