
:2QK2i`B+�HHv +QMbBbi2Mi 2biBK�iBQM Q7 KmHiB/BK2MbBQM�H

rQ`/ �bbQ+B�iBQMb BM i2ti +Q`TQ`�
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h?2 qQ`/ 1K#2//BM; �bbQ+B�iBQM h2bi Uq1�hV Bb � TQTmH�` KQ/2H 7Q` K2�bm`BM; rQ`/ �bbQ+B�iBQMb

BM i2ti +Q`TQ`� U2X;X- #B�b2b- bi2`2QivT2b- b+?2K�bVX q1�h@HBF2 K2�bm`2K2Mi KQ/2Hb �BK iQ 2biBK�i2 i?2

/Bz2`2M+2 BM �bbQ+B�iBQM #2ir22M irQ +QM+2Tib BM/2t2/ #v F2vrQ`/ HBbib Qp2` � b2i Q7 rQ`/ 2K#2//BM;bX A

b?Qr i?�i i?2v /Q MQi +QMbBbi2MiHv 2biBK�i2 i?Bb [m�MiBivX h?2 mM/2`HvBM; K2i`B+- K2�M +QbBM2 bBKBH�`Biv-

+�MMQi /Bb+2`M r?�i �HH Q7 i?2 F2vrQ`/b ?�p2 BM +QKKQM, BM F2vrQ`/ HBbib rBi? �i H2�bi 7Qm` rQ`/b- i?2

K2i`B+ /Q2b MQi ;m�`�Mi22 i?�i 2p2`v bm#@HBbi +QMi�BMBM; �i H2�bi i?`22 rQ`/b Bb +HQb2bi BM �bbQ+B�iBQM iQ

Bib2H7X 6Q` i?Bb iQ #2 i`m2- i?2 1m+HB/2�M /Bbi�M+2 #2ir22M �i H2�bi QM2 Q7 i?2 rQ`/ T�B`b rQmH/ ?�p2 iQ

#2 M2;�iBp2X h?2 K2i`B+ Bb ;2QK2i`B+�HHv BM+QMbBbi2Mi BM i?2 b2Mb2 i?�i i?Bb Bb BKTQbbB#H2X h?2 /2;`22

Q7 BM+QMbBbi2M+v Bb T�`iB�HHv T`2/B+i�#H2 7`QK i?2 +QM/BiBQMBM; Q7 i?2 +QbBM2 bBKBH�`Biv K�i`BtX h?2

BM+QMbBbi2M+v Q7 K2�M +QbBM2 bBKBH�`Biv Bb 2tTH�BM2/ BM +QKT�`BbQM iQ � KmHiB/BK2MbBQM�HHv +QMbBbi2Mi

bBKBH�`Biv K2i`B+X

»�bbBbi�Mi S`Q72bbQ` Q7 aQ+BQHQ;v- Kû/B�H�#- a+B2M+2b SQ- S�`Bb- 6`�M+2X *QMi�+i, �H2t�M/2`XFBM/2H!b+B2M+2bTQX7`X A �K
;`�i27mH iQ "X ai2r�`i 7Q` T`QpB/BM; 2ti2MbBp2 ;mB/�M+2 Qp2` i?2 HB72bT�M Q7 i?Bb T`QD2+iX A �HbQ rBb? iQ i?�MF �X "2`;- .X
*?QB- hX >�Mb2M- CX GQ+F?�`i- LX hQ``2b@1+?2p�``v- "X _Q?`- �M/ 6X q?2``v 7Q` ?2HT7mH +QMp2`b�iBQMb `2;�`/BM; T`BQ` /`�7ib Q7
i?Bb T�T2`c �M/ LX w?Qm �M/ LX q2bi 7Q` BMi`Q/m+BM; K2 iQ �M �H2�iQ`B+ `2T`2b2Mi�iBQM Q7 KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQM
T`Q#H2KbX
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h?2 qQ`/ 1K#2//BM; �bbQ+B�iBQM h2bi Uq1�hV Bb � TQTmH�` K2i?Q/ 7Q` K2�bm`BM; rQ`/ �bbQ+B�iBQMb BM

H�`;2 i2ti +Q`TQ`� mbBM; rQ`/ 2K#2//BM;b URVXR q1�h Bb KQ/2H2/ QM i?2 AKTHB+Bi �bbQ+B�iBQM h2bi UA�hV BM

bQ+B�H Tbv+?QHQ;v UkVc HBF2 i?2 A�h- Bi Bb K2�Mi iQ 2biBK�i2 /Bz2`2M+2b BM �bbQ+B�iBQM #2ir22M +QM+2Tib 2M+Q/2/

BM F2vrQ`/ HBbibX >Qr2p2`- q1�h@HBF2 K2�bm`2K2Mi KQ/2Hb /Q MQi +QMbBbi2MiHv 2biBK�i2 i?Bb [m�MiBivX

:Bp2M irQ F2vrQ`/ HBbib Q7 +�`/BM�HBiv Ԛ i?�i �`2 bm#b2ib Q7 � rQ`/ p2+iQ` bT�+2 UӶ
 ӷ ୢ Ԍ V- i?2 bBKBH�`Biv

K2i`B+ mM/2`HvBM; q1�hěK2�M +QbBM2 bBKBH�`Biv UJ*aVěBb #2bi mM/2`biQQ/ �b � +2`i�BM 2biBK�iQ` Q7 i?2

2tT2+i2/ mMB/BK2MbBQM�H rQ`/ �bbQ+B�iBQM, QM �p2`�;2- ?Qr Km+? /Q2b �Mv T�B` Q7 BM/BpB/m�H rQ`/b \Ӷք
 ӷք^
?�p2 BM +QKKQM\ h?Bb Bb � K�i?2K�iB+�HHv �M/ +QM+2Tim�HHv /BbiBM+i [m�MiBiv 7`QK KmHiB/BK2MbBQM�H rQ`/

�bbQ+B�iBQM, ?Qr Km+? /Q �HH Q7 i?2 rQ`/b BM Ӷ �M/ �HH Q7 i?2 rQ`/b BM ӷ ?�p2 BM +QKKQM\ h?Bb T�T2`

2tTH�BMb r?v i?2b2 irQ b22KBM;Hv bBKBH�` rQ`/ �bbQ+B�iBQM 2biBK�M/b Kmbi MQi #2 +QM7mb2/X

A /2KQMbi`�i2 i?�i i?2 J*a K2i`B+ Bb BM�/KBbbB#H2 �b �M 2biBK�iQ` Q7 KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQMX

aT2+B}+�HHv- J*a Bb MQi ;2QK2i`B+�HHv +QMbBbi2Mi, ;Bp2M �Mv HBbi rBi? KQ`2 i?�M i?`22 rQ`/b- i?2 K2i`B+ Bb

MQi ;m�`�Mi22/ iQ /2i2`KBM2 i?�i �HH Q7 i?2 bm#@HBbib �`2 +HQb2bi BM �bbQ+B�iBQM iQ i?2Kb2Hp2b- `2bmHiBM; BM

� ;2QK2i`B+�HHv b2H7@+QMi`�/B+iQ`v K2�bm`2X A +QMi`�bi J*a rBi? � KmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+ 7Q`

rQ`/ �bbQ+B�iBQMb rBi? +HQb2 HBMFb iQ +�MQMB+�H +Q``2H�iBQM �M�HvbBb UjV, i?2 bmK Q7 i?2 b[m�`2/ +QbBM2b Q7

i?2 T`BM+BT�H �M;H2b #2ir22M i?2 bm#bT�+2b bT�MM2/ #v i?2 irQ rQ`/ HBbibX A `272` iQ i?Bb [m�MiBiv �b i?2

+�MQMB+�H bm#bT�+2 K2i`B+X

h�#H2 R +QKT�`2b i?2 T2`7Q`K�M+2 Q7 i?2 irQ 2biBK�iQ`b QM i?2 i2M q1�h K2�bm`2b Q7 b2K�MiB+ #B�b

T`2b2Mi2/ BM i?2 Q`B;BM�H T�T2` Ub22 J�i2`B�Hb �M/ J2i?Q/bVX J*a@#�b2/ q1�h K2�bm`2b i2M/ iQ #2 BM~�i2/

`2H�i2/ iQ i?2 +�MQMB+�H bm#bT�+2 K2i`B+X h?2 J*a 2biBK�i2 7Q` q1�h 3 Bb +HQb2bi BM K�;MBim/2 #mi ?�b

i?2 QTTQbBi2 bB;MX h?2 K2/B�M 2``Q` BM K�;MBim/2 Bb �TT`QtBK�i2Hv 9Xk iBK2b i?2 +Q``2bTQM/BM; +�MQMB+�H

bm#bT�+2 K2i`B+- #mi K�;MBim/2 2``Q`b BM i?2 Qi?2` /B`2+iBQM �`2 TQbbB#H2X �//BiBQM�HHv- i?2 M2bi2/ /Bz2`2M+2

BM K2�Mb /2bB;M Q7 i?2 i2bi K�bFb p�`B�iBQM BM i?2 HBbi@T�B`rBb2 bBKBH�`Biv K2i`B+bX J*a +Q``2+iHv 2biBK�i2b

i?2 Q`/2` bi�iBbiB+b 7Q` i?2 7Qm` T�B`rBb2 +QKT�`BbQMb QMHv 7Q` QM2 i2bi Uq1�h RyVX

hQ 2tTH�BM r?v J*a Bb �M BM+QMbBbi2Mi 2biBK�iQ` 7Q` KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQM T`Q#H2Kb- i?Bb

T�T2` +QKT�`2b i?2 irQ bBKBH�`Biv 2biBK�iQ`b BM ;`2�i2` K�i?2K�iB+�H �M/ +QM+2Tim�H /2i�BHX A /2}M2 r?�i

Bi K2�Mb 7Q` � KmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+ iQ #2 ;2QK2i`B+�HHv BM+QMbBbi2Mic 2tTH�BM ?Qr +�MQMB+�H

+Q``2H�iBQM �M�HvbBb vB2H/b � +QMbBbi2Mi K2i`B+c �M/ b?Qr i?�i K2�M +QbBM2 bBKBH�`Biv /Q2b MQiX A BHHmbi`�i2

i?2 /Bz2`2M+2 rBi? `2bT2+i iQ � +QKT�`BbQM #2ir22M i?2 ǳK�H2Ǵ �M/ ǳ72K�H2Ǵ rQ`/b BM q1�h d �M/ i?2

RqQ`/ 2K#2//BM;b �`2 HQr@`�MF �TT`QtBK�iBQMb iQ #Bp�`B�i2 rQ`/ �bbQ+B�iBQM K2�bm`2b BM i2ti +Q`TQ`�X 1K#2//BM; �H@
;Q`Bi?Kb ivTB+�HHv 7�+iQ` bT�`b2 ։ ੎ ։ K�i`B+2b Q7 rQ`/ �bbQ+B�iBQM bi�iBbiB+b BMiQ irQ /2Mb2 `�MF ֋ p2+iQ` bT�+2b ոճӴ ոդ
+Q``2bTQM/BM; iQ i?2 `Qr �M/ +QHmKM bT�+2b Q7 i?2 mM/2`HvBM; K2�bm`2X AM T`�+iB+2- `2b2�`+?2`b mb2 ո � ոճ �b i?2 rQ`/
p2+iQ` bT�+2- Q` bQK2iBK2b ո � ոճ � ոդ r?2M i?2 mM/2`HvBM; K2�bm`2 Bb �bbmK2/ iQ #2 bvKK2i`B+X h?2 `2bmHib BM i?Bb T�T2`
�`2 �;MQbiB+ iQ i?2 +?QB+2 Q7 2K#2//BM; �H;Q`Bi?KX
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ǳTH2�b�MiǴ �M/ ǳmMTH2�b�MiǴ rQ`/b BM q1�h 8 Ub22 h�#H2 aRV mbBM; Tm#HB+Hv �p�BH�#H2 :HQo2 2K#2//BM;b

Q7 1M;HBb? qBFBT2/B� U9ĜeVX AM i?2 bmTTH2K2Mi�H K�i2`B�Hb- A T`QpB/2 `2bmHib 7Q` Qi?2` +QKKQMHv mb2/ T`2@

i`�BM2/ rQ`/ 2K#2//BM;b �M/ /Bb+mbb � 72r q1�h@HBF2 K2�bm`2K2Mi KQ/2Hb i?�i �`2 rB/2Hv mb2/ BM �TTHB2/

b2iiBM;bX

JBMBK�HBiv �M/ ;2QK2i`B+ +QMbBbi2M+v BM KmHiB/BK2MbBQM�H bBKBH�`Biv 2biBK�iBQMX J�Mv

`2b2�`+? /2bB;Mb BM �TTHB2/ bi�iBbiB+�H i2ti �M�HvbBb 2KTHQv bBKBH�`Biv K2i`B+b �b 2biBK�iQ`b Q7 rQ`/

�bbQ+B�iBQMX � r2HH@FMQrM `2[mB`2K2Mi 7Q` ;2QK2i`B+ bBKBH�`Biv K2�bm`2K2Mi BM i?Bb /�i� �M�HvbBb `2;BK2 Bb

i?2 KBMBK�HBiv �tBQK- r?B+? bi�i2b i?�i �Mv Q#D2+i ԧ Bb KQbi bBKBH�` iQ Bib2H7 UdV,
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h?Bb Bb `2�HHv irQ bi�i2K2Mib, ԓ	ԧ
 Ԩ
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 ԧ
 �M/ ԓ	ԧ
 ԧ
 � �X h?2 BM2[m�HBiv +�M #2 ;2M2`�HBx2/ iQ

KmHiB/BK2MbBQM�H +QKT�`BbQMb #2ir22M bm#b2ib Q7 Ԍ - #mi i?2 x2`Q@2[mBp�H2M+2 bi�i2K2Mi �TTHB2b QMHv iQ

TQBMibX A7 i?2`2 r2`2 MQi � MQM@i`BpB�H bBKBH�`Biv bi`m+im`2 BMi2`M�H iQ bm#b2ib Q7 Ԍ - r2 rQmH/ MQi #2 rBHHBM;

iQ �++2Ti i?2 mMB/BK2MbBQM�H K2i`B+ BM i?2 }`bi TH�+2X aQ- � KmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+ b?QmH/

�HHQr i?2 b2H7@bBKBH�`Biv iQ 2[m�H �Mv b+�H�` �b HQM; �b i?Bb Bb i?2 ;`2�i2bi bBKBH�`Biv Qp2` �HH Q7 i?2 TQbbB#H2

+QKT�`BbQMbX

h?2 KBMBK�HBiv BM2[m�HBiv ;2M2`�HBx2b iQ K�Mv /BK2MbBQMb BM i?2 b2Mb2 i?�i Bi �TTHB2b `2+m`bBp2Hv iQ

2p2`v <�
 Ԛ ਷ �>@/BK2MbBQM�H +QKT�`BbQM +QMi�BM2/ BM �Mv Ԛ@/BK2MbBQM�H +QKT�`BbQMX .2}M2 � KmHiB/BK2M@

bBQM�H bBKBH�`Biv K2i`B+ �b ;2QK2i`B+�HHv +QMbBbi2Mi B7 2p2`v Ԡ@bm#b2i Q7 �Mv Ԛ@bm#b2i Q7 i?2 `Qrb Q7 � `2�H

p2+iQ` bT�+2 Ԍ Bb KQ`2 bBKBH�` iQ Bib2H7 i?�M �Mv Qi?2` Ԡ@bm#b2i Q7 i?2 b�K2 Ԛ@bm#b2iX 6Q`K�HHv- r?2`2<Ԍ>ֆդ֌ /2MQi2b i?2 b2i Q7 Ԡ@bm#b2ib Q7 bQK2 Ԛ@bm#b2i Q7 Ԍ 	Ԛ � Ԡ
- i?2M i?2 7QHHQrBM; bi�i2K2Mi Kmbi #2 i`m2,

૞Ԙ
 ૞Ԡ � Ԛ ੃ �`; bmTօ aBK	<Ԍ>ֆդ֌ք 
 <Ԍ>ֆդ֌օ 
 � Ԙ
AM Qi?2` rQ`/b- B7 A +?QQb2 �Mv b2i Q7 F2vrQ`/b- i?2M 2p2`v bm#b2i A +�M K�F2 #v `2KQpBM; QM2 Q` KQ`2 rQ`/b

7`QK i?2 b2i Kmbi #2 KQ`2 bBKBH�` iQ Bib2H7 rBi? `2bT2+i iQ Kv +?Qb2M bBKBH�`Biv K2i`B+ i?�M �Mv Q7 i?2 Qi?2`

bm#b2ib rBi? i?2 b�K2 MmK#2` Q7 rQ`/bX

� T`QTQb2/ K2i`B+ rBi?Qmi i?Bb T`QT2`iv Bb BM�/KBbbB#H2 #2+�mb2 Bi Bb b2H7@+QMi`�/B+iBM;X *QMbB/2` i?2Ԛ@bBKTH2t rBi? 2/;2b +Q``2bTQM/BM; iQ i?2 T�B`rBb2 1m+HB/2�M /Bz2`2M+2b #2ir22M � b2i Q7 p2+iQ`b BM/2t2/

#v �Mv F2vrQ`/ HBbi ԍX h?Bb Ԛ@bBKTH2t Bb #QmM/2/ #v � H�iiB+2 Q7 Ԡ@bBKTHB+�H bm#bT�+2b 7Q`K2/ #v bm#b2ib Q7
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 Ԡ ୮ ඾VX �M �/KBbbB#H2 bBKBH�`Biv K2i`B+ Kmbi b�iBb7v i?2 KBMBK�HBiv BM2[m�HBiv rBi? `2bT2+i
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�M/ ԍգ +QBM+B/2 �i i?2 2/;2 #2ir22M \?2- ?BK^- bQ i?2 /B?2/`�H �M;H2 #2ir22M Ӷ �M/ ӷ Bb T`QTQ`iBQM�H iQ

i?2 TQBMirBb2 /Bbi�M+2 #2ir22M \?Bb^ �M/ \?BKb2H7^X LQr +QMbB/2` � T`QTQb2/ K2i`B+ aBK੟ո 	ੁ
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 Bb BM�/KBbbB#H2 #2+�mb2 i?Bb Bb MQi TQbbB#H2X
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 7Q` � bBKBH�`Biv K2i`B+ Qp2` Ԍ �b i?2 T`QTQ`iBQM

Q7 Ԡ@bm#b2ib Q7 � F2vrQ`/ HBbi Q7 +�`/BM�HBiv Ԛ BM Ԍ i?�i �`2 KQbi bBKBH�` iQ i?2Kb2Hp2b rBi? `2bT2+i iQ
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 � � 7Q` �Mv +?QB+2 Q7 Ԡ �M/ Ԛ mT

iQ i?2 �K#B2Mi /BK2MbBQM�HBiv /2}M2/ #v Ԍ X Ai Bb T�`iB+mH�`Hv rQ``BbQK2 B7 i?2 2tT2+i2/ p�Hm2 Q7 ෨֌Ӵֆ Bb

/2+`2�bBM; �b Ԛ BM+`2�b2bc �//BM; KQ`2 `2H2p�Mi F2vrQ`/b iQ �M �M�HvbBb b?QmH/ MQi K�F2 Bi H2bb +QMbBbi2MiX

h?2 BM/2t Q7 BM+QMbBbi2M+v Bb +HQb2Hv `2H�i2/ iQ i?2 `2;mH�`Biv Q7 i?2 Ԛ@bBKTH2t BM/m+2/ #v ԍX � ?2HT7mH

?2m`BbiB+ /Bb+`2T�M+v K2�bm`2 Bb i?2 1m+HB/2�M +QM/BiBQM MmK#2` Q7 ԍ- r?B+? K2�bm`2b i?2 2HQM;�iBQM Q7 Bib

?vT2`2HHBTiB+�H T`QD2+iBQM U3VX

� +�MQMB+�H K2i`B+ 7Q` KmHiB/BK2MbBQM�H bBKBH�`BivX hQ +QMbi`m+i � ;2QK2i`B+�HHv +QMbBbi2Mi

KmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+- /2}M2 Ԍ	Ԛ
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 URkVX Ai Bb

�Hr�vb MQM@M2;�iBp2 #2+�mb2 i?2 T`QD2+iBQM K�i`B+2b �`2 TQbBiBp2 b2KB@/2}MBi2X q?2M i?2 +QKT�`BbQM Bb

QM2@iQ@QM2 Bi Bb 2t�+iHv 2[mBp�H2Mi iQ i?2 b[m�`2/ +QbBM2 bBKBH�`Biv #2ir22M i?2 irQ p2+iQ`bX lMHBF2 K2�M

+QbBM2 bBKBH�`Biv- i?Bb [m�MiBiv ?�b i?2 /2bB`2/ +QMbBbi2M+v T`QT2`iB2b rBi? `2bT2+i iQ i?2 /BK2MbBQM�HBiv Q7

i?2 +QKT�`BbQMX aBK**�c F	Ӷ
 ӷ
 Bb +QMbi`�BM2/ iQ HB2 #2ir22M y- BM/B+�iBM; i?2 bm#bT�+2b b?�`2 MQ +QKKQM

/B`2+iBQM- �M/ ԟ � KBM	`�MF	Ӷ

 `�MF	ӷ

- BM/B+�iBM; i?2 bm#bT�+2b �`2 BbQi`QTB+�HHv �HB;M2/X h?2 K2i`B+

+�M #2 b+�H2/ iQ HB2 #2ir22M (y- R) B7 r2 /BpB/2 Bi #v ఊaBK**�c F	Ԍռ
 Ԍռ
aBK**�c F	Ԍս
 Ԍս
- 2[mBp�H2Mi iQ

i?2 ;2QK2i`B+ K2�M Q7 i?2 H2M;i?b Q7 i?2 mM/2`HvBM; rQ`/ HBbibX h?2 /BK2MbBQMrBb2 �HB;MK2Mi Bb 2[mBp�H2Mi

iQ i?2 p2+iQ` Q7 bBM;mH�` p�Hm2b Q#i�BM2/ #v i�FBM; i?2 bBM;mH�` p�Hm2 /2+QKTQbBiBQM Q7 i?2 T`QD2+iBQM K�i`Bt

T`Q/m+ic 2�+? bBM;mH�` p�Hm2 +Q``2bTQM/b 2t�+iHv iQ i?2 +QbBM2 Q7 i?2 �M;H2 #2ir22M i?2 Ԙi? T�B` Q7 bBM;mH�`
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p2+iQ`bX A `272` iQ i?2 iQi�H K2i`B+ �b i?2 +�MQMB+�H bm#bT�+2 K2i`B+ �M/ Bib +QKTQM2Mi [m�MiBiB2b �b i?2

+�MQMB+�H +QM;`m2M+2bX

h?2 K2i`B+ Bb p2`v +HQb2Hv `2H�i2/ iQ +�MQMB+�H +Q``2H�iBQM �M�HvbBb- #mi i?2`2 �`2 irQ +`BiB+�H KQ/B}@

+�iBQMbX 6B`bi- i?2 �M�HvbBb Bb +�``B2/ Qmi rBi?Qmi `2+2Mi2`BM; i?2 bm#bT�+2b- bQ Bi Bb MQi � HQ+�H +Q``2H�iBQM

K2�bm`2X q2 �pQB/ `2+2Mi2`BM; #2+�mb2 r2 �`2 rQ`FBM; rBi? � p2+iQ` bT�+2- bQ i?2 bm#b2ib Q7 rQ`/ p2+iQ`b

r2 ?�p2 b2H2+i2/ BMiQ i?2 �M�HvbBb �H`2�/v b?�`2 � }t2/ TQBMi �i i?2 Q`B;BMX A7 r2 bm#i`�+i i?2B` HQ+�H K2�Mb-

i?2 Qp2`�HH /Bz2`2M+2 BM 7`2[m2M+v Q7 mb2 #2ir22M i?2 irQ F2vrQ`/ HBbib /BbiQ`ib i?2 `2bmHiBM; �{M2 K2i`B+Xk

a2+QM/- r2 +�``v Qmi i?2 �M�HvbBb #2ir22M `Qr bm#bT�+2b Q7 i?2 b�K2 p2+iQ` bT�+2- `�i?2` i?�M #2ir22M i?2

+QHmKM bT�+2b Q7 irQ K�i`B+2b rBi? `Qrb +Q``2bTQM/BM; iQ i?2 b�K2 mMBibX _�i?2` i?�M bim/vBM; irQ b2ib

Q7 K2�bm`2b QM i?2 b�K2 b2i Q7 Q#b2`p�iBQMb- r2 �`2 bim/vBM; irQ /Bz2`2Mi b2ib Q7 Q#b2`p�iBQMb rBi? `2bT2+i

iQ i?2 b�K2 b2i Q7 K2�bm`2b- BX2X i?2 p�`B�iBQM r2 ?�p2 2biBK�i2/ #v i?2 rQ`/ 2K#2//BM; �H;Q`Bi?KX h?2 (y-

R) `2b+�H2/ [m�MiBiv ?�b #22M /Bb+mbb2/ BM K�Mv �`2�b Q7 KmHiBp�`B�i2 �M�HvbBbc BM Tbv+?QK2i`B+b Bi Bb +�HH2/

hm+F2`Ƕb +QM;`m2M+2 +Q2{+B2Mi UR9- R8V- �M/ BM i?2 6`2M+? b+?QQH Q7 /�i� �M�HvbBb Bi Bb KQ`2 Q7i2M +�HH2/ i?2

_o +Q2{+B2Mi URe- RdVXj

q?v /Q2b q1�h 7�BH iQ K2�bm`2 KmHiB/BK2MbBQM�H b2K�MiB+ �bbQ+B�iBQM\ hQ b?Qr i?�i b+Q`2

+QKTQM2Mib BM q1�h /Q MQi ?�p2 i?2 /2bB`2/ +QMbBbi2M+v T`QT2`iv- Bi Bb ?2HT7mH iQ `2pB2r i?2 /2bB;M Q7 i?2

i2biX q1�h Bb /2}M2/ #v irQ QT2`�iBQMb QM i?2 BMTmi rQ`/ p2+iQ` bT�+2 Ԍ X 6B`bi- i?2 `2b2�`+?2`b b2H2+ib

/BbDQBMi F2vrQ`/ HBbib Q7 H2M;i? Ԛ i?�i �TT2�` BM i?2 pQ+�#mH�`v Q7 Ԍ X h?Bb bi2T Bb ivTB+�HHv T2`7Q`K2/

mbBM; T`2b2i A�h F2vrQ`/ HBbibX :Bp2M � F2vrQ`/ HBbi- q1�h b2H2+ib i?2 `Qr p2+iQ` BM Ԍ rBi? � H�#2H

+Q``2bTQM/BM; iQ i?Bb rQ`/X �b � `mMMBM; 2t�KTH2- h�#H2 aR HBbib i?2 F2vrQ`/b 7Q` � q1�h K2�bm`2

+QKT�`BM; i?2 /Bz2`2MiB�H �bbQ+B�iBQM #2ir22M ǳK�H2Ǵ Q` ǳ72K�H2Ǵ rQ`/b �M/ ǳTH2�b�MiǴ Q` ǳmMTH2�b�MiǴ

rQ`/bX

a2+QM/- Ԍ Bb 2[mBTT2/ rBi? � #Bp�`B�i2 �bbQ+B�iBQM K2i`B+ U+QbBM2 bBKBH�`BivV i?�i [m�MiB}2b i?2 �KQmMi

Q7 �bbQ+B�iBQM #2ir22M �HH Ԛϵ T�B`b Q7 rQ`/ p2+iQ`b �+`Qbb irQ F2vrQ`/ HBbibX h?2 q1�h K2�bm`2 Bb i?2M

+QKTmi2/ #v i�FBM; i?2 �`Bi?K2iB+ K2�M Q7 i?2 Ԛ ੎ Ԛ K�i`Bt Q7 +QbBM2 bBKBH�`BiB2b �M/ +QKT�`BM; i?2b2

b+Q`2b iQ i?2 Qi?2` i?`22 K2�M +QbBM2 bBKBH�`BiB2bX 6Q`K�HHv- H2i Ӷ
 ӷ
 Ӹ
 ӹ #2 i?2 bm#bT�+2b Q7 i?2 `Qr

kh?Bb +�M �HbQ #2 KQiBp�i2/ 7`QK i?2 T2`bT2+iBp2 Q7 i?2 bT�`b2 ?B;?@/BK2MbBQM�H rQ`/ �bbQ+B�iBQM K2�bm`2 �TT`QtBK�i2/
#v i?2 rQ`/ 2K#2//BM; K�i`BtX h?2 rQ`/ p2+iQ`b HB2 QM i?2 bm`7�+2 Q7 � ?B;?@/BK2MbBQM�H +QMp2t #Q/v BM බ։ i?�i r2 ?�p2
K�TT2/ QMiQ � ?vT2`2HHBTiB+�H +`Qbb@b2+iBQM BM බֆc i?Bb bm`7�+2 +�Tim`2b KQbi Q7 i?2 p�`B�iBQM BM TQbBiBQM BM i?2 H�`;2` bT�+2 URjVX
>Qr2p2`- r2 Kmbi MQi 7Q`;2i i?�i r2 �`2 B;MQ`BM; i?2 `2K�BMBM; ։ ਷ ֆ /BK2MbBQMbX AK�;BM2 i?2M i?�i i?2 rQ`/ 2K#2//BM;
K�i`Bt ո Bb KBbbBM; ։ ਷ ֆ +QHmKMb Q7 x2`Q2bX Ai Bb b�72 iQ QKBi i?2b2 +QHmKMb r?2M r2 i�F2 i?2 mMB/BK2MbBQM�H +QbBM2 #2+�mb2
i?Bb /Q2b MQi �z2+i i?2 +�H+mH�iBQM Q7 i?2 �M;mH�` K2i`B+ QM+2 r2 ?�p2 +QMbi`m+i2/ i?2 HQr@`�MF �TT`QtBK�iBQMX "mi- B7 r2
`2+2Mi2` bm#bT�+2b Q7 ո rBi?Qmi `2K2K#2`BM; i?2 `2K�BMBM; /BK2MbBQMb- i?2 2biBK�i2/ +2Mi`QB/b rBHH #2 p2`v 7�` �r�v 7`QK
i?2 p�Hm2 r2 b?QmH/ ?�p2 mb2/- r?B+? Bb ;2M2`�HHv [mBi2 +HQb2 iQ i?2 x2`Q p2+iQ`X

jEQ`M#HBi? �M/ +QHH2�;m2b UR3V T`QTQb2 mbBM; � F2`M2HBx2/ p2`bBQM Q7 i?Bb [m�MiBiv iQ K2�bm`2 bBKBH�`Biv #2ir22M M2m`�H
M2irQ`F H�v2`bX h?Bb K2�bm`2 +QmH/ #2 mb2/ B7 `2b2�`+?2`b r2`2 mbBM; rQ`/ HBbib rBi? +�`/BM�HBiv H�`;2` i?�M `�MF	ո
X AM
T`�+iB+2- i?Bb Bb MQi M2+2bb�`v 7Q` rQ`/ �bbQ+B�iBQM T`Q#H2Kb Q7 i?2 b+�H2 i�`;2i2/ #v q1�h@HBF2 KQ/2HbX
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bT�+2 Q7 Ԍ BM/m+2/ #v 7Qm` Kmim�HHv /BbDQBMi F2vrQ`/ HBbib Q7 2[m�H H2M;i? Ԛ � ԟX9 h?2M i?2 q1�h

b+Q`2 rBi? `2bT2+i iQ ԌբӴգϦդӴե Bb i?2 ;`�M/ K2�M /Bz2`2M+2 BM +QbBM2 bBKBH�`BiB2b �+`Qbb \Ӷ
 ӷ^ �M/ \Ӹ
 ӹ^,

q1�h	Ӷ
 ӷ
 Ӹ
 ӹ
 � ��Ԛϵ ௴ֆք ௴ֆօ 	+Qb	Ӷք
 Ӹօ
 ਷ +Qb	Ӷք
 ӹօ
 � +Qb	ӷք
 ӹփ
 ਷ +Qb	ӷք
 Ӹօ
X
.m2 iQ i?2 bvKK2i`v BM i?2 i2bi Bi Bb bm{+B2Mi iQ +?�`�+i2`Bx2 i?2 #2?�pBQ` Q7 φֆɞ ௴ֆք ௴ֆօ +Qb	ԍք
 Ԏք


7Q` �Mv irQ /BbDQBMi �M/ �`#Bi`�`BHv Q`/2`2/ rQ`/ p2+iQ` bm#b2ib ԍ
 Ԏ ୢ Ԍ Q7 bBx2 ԚX .2MQi2 i?2 bm#bT�+2b

Q7 ෱	Ԍ
 bT�MM2/ #v ԍ
 Ԏ �b Ԍչ
 Ԍպ X .2MQi2 i?2 TQr2` b2ib Q7 ԍ
 Ԏ �b SQr	ԍ

 SQr	Ԏ 
X .2}M2 i?2

bBKBH�`Biv K2i`B+ aBK֌	Ԍչ
 Ԍպ 
 #2ir22M i?2 bm#bT�+2b +Q``2bTQM/BM; iQ 2p2`v Ԡ@bm#b2i BM SQr	ԍ

 SQr	Ԏ 
-
r?2`2 Ԡ ୮ <�
 Ԛ֕ ਷�>X �b r2 BM+`2�b2 Ԛ iQ i?2 �K#B2Mi /BK2MbBQM�HBiv Q7 Ԍ - i?2 BMi2`b2+iBQM Q7 i?2 Q`i?Q;QM�H

+QKTH2K2Mib Q7 Ԍչ �M/ Ԍպ 2p2Mim�HHv p�MBb?2bc i?�i Bb- `2;�`/H2bb Q7 i?2 +?QB+2 Q7 rQ`/b- i?2 irQ bm#bT�+2b

rBHH �TT`Q�+? QM2@�MQi?2` mMiBH i?2v +QBM+B/2 2t�+iHv QM+2 r2 ?Bi i?2 MmK#2` Q7 /BK2MbBQMb BM i?2 p2+iQ`

bT�+2X A7 aBK֌	Ԍչ
 Ԍպ 
 Bb ;2QK2i`B+�HHv +QMbBbi2Mi rBi? `2bT2+i iQ Ԍ - i?2M i?Bb Kmbi �HbQ #2 i`m2 2p2`vr?2`2

QM i?2 H�iiB+2 Q7 bBKBH�`Biv K2i`B+b /2}M2/ #v SQr	ԍ

 SQr	Ԏ 
 �b Ԡ BM+`2�b2bX h?mb aBK֌	Ԍչ
 Ԍպ 
 Kmbi #2

MQM/2+`2�bBM; �b r2 BM+`2�b2 ԠX _2+BT`Q+�HHv- B7 bQK2 p�Hm2b Q7 aBK֌	Ԍչ
 Ԍպ 
 �`2 MQi MQM/2+`2�bBM; BM Ԛ-

i?2M Bi +�MMQi #2 ;2QK2i`B+�HHv +QMbBbi2Mi rBi? `2bT2+i iQ Ԍ X

6B;m`2 R /2KQMbi`�i2b i?�i i?2 J*a 2biBK�iQ` aBK੟	Ӿ
 ӿ
 ੃� 	��Ԛϵ
 ௴֌�ք ௴֌�օ +Qb	<Ԍ>ֆք 
 <Ԍ>ֆօ 
 Bb MQi

;2QK2i`B+�HHv +QMbBbi2Mi 7Q` Ԡ ଯ �
 Ԛ ଯ �X hQ b?Qr i?Bb- r2 Kmbi +QMbB/2` i?2 H�iiB+2 Q7 �HH TQbbB#H2 �M�Hvb2b

BMpQHpBM; bm#b2ib Q7 rQ`/b BM � F2vrQ`/ HBbi ӶX 1�+? +QHmKM Q7 ?2�iK�Tb /2TB+ib i?2 H�iiB+2 Q7 +�MQMB+�H

bm#bT�+2 K2i`B+b UH27iV K2�M +QbBM2 bBKBH�`BiB2b U+2Mi2` T�M2HV #2ir22M 2p2`v bm#b2i Q7 i?2 F2vrQ`/ HBbi �i

i?2 iQT Q7 i?2 };m`2X 1�+? +2HH Q7 i?2 ?2�iK�T +Q``2bTQM/b iQ i?2 K2i`B+ Qp2` i?2 +Q``2bTQM/BM; Ԡ@bm#b2iX �

`2�bQM�#H2 ?2m`BbiB+ T`2/B+iQ` Q7 BM+QMbBbi2M+v Bb i?2 k@MQ`K +QM/BiBQM MmK#2` Q7 i?2 +QbBM2 bBKBH�`Biv K�i`Bt

Ub22 6B;X Rc `B;?i T�M2HVc i?2 HQr2` i?Bb p�Hm2- i?2 KQ`2 HBF2Hv Bi Bb i?�i � bm#bT�+2 Q7 /BK2MbBQM Ԡ rBHH #2

+QM7mb2/ 7Q` QM2 Q7 Bib +QmMi2`T�`ibX

6B;m`2 k /BbTH�vb i?2 +�MQMB+�H bm#bT�+2 K2i`B+ U6B;X kc H27i T�M2HV �M/ i?2 +Q``2bTQM/BM; J*a K2i`B+

U6B;X kc +2Mi2` T�M2HV Qp2` i?2 H�iiB+2 Q7 +QKT�`BbQMb #2ir22M bm#b2ib Q7 i?2 F2vrQ`/ HBbibX AM i?2 `B;?i T�M2H-

i?2 7mHH /Bbi`B#miBQM Q7 K2i`B+b +Q``2bTQM/BM; iQ 2�+? ?2�iK�T Bb /BbTH�v2/c i?2 /Qib BM/B+�i2 UBM p2`iB+�H

Q`/2`V i?2 K�tBKmK p�Hm2- 2tT2+i�iBQM- �M/ KBMBKmK p�Hm2 Q7 i?2 K2i`B+ Qp2` ԠX AM i?2 `B;?i T�M2H QMHv-

i?2 K2�M Q7 i?2 b[m�`2/ +QbBM2 bBKBH�`BiB2b Bb mb2/ iQ b?Qr i?2 2[mBp�H2M+2 rBi? i?2 +�MQMB+�H bm#bT�+2

K2i`B+ 7Q` i?2 mMB/BK2MbBQM�H T`Q#H2KX h?2 2tT2+i�iBQM Q7 i?2 J*a K2i`B+ Qp2` �HH TQbbB#H2 bm#@�M�Hvb2b

Q7 2[mBp�H2Mi /BK2MbBQM Bb /2+`2�bBM; BM i?2 BMTmi /BK2MbBQM- r?BH2 i?2 2tT2+i2/ +�MQMB+�H bm#bT�+2 K2i`B+

BM+`2�b2b KQMQiQMB+�HHv BM i?2 MmK#2` Q7 /BK2MbBQMb �b /2bB`2/X �b i?2 MmK#2` Q7 +QbBM2 bBKBH�`Biv 2biBK�i2b

+Q``2bTQM/BM; iQ i?2 bBx2 Q7 i?2 �M�HvbBb BM+`2�b2b- i?2 �bbQ+B�iBQM #2ir22M �Mv T�B` Q7 rQ`/b �H`2�/v BM i?2

96Q` #`2pBiv- A QMHv +QMbB/2` i?2 +�b2 Q7 2[m�H rQ`/ HBbi H2M;i?bX AM ;2M2`�H- KmHiB/BK2MbBQM�H bBKBH�`Biv +�MMQi ?�p2
/BK2MbBQM�HBiv 2t+22/BM; i?2 KBMBKmK +�`/BM�HBiv Q7 i?2 BMTmi F2vrQ`/ HBbibX

e



HBbi `2K�BMb }t2/ rBi? `2bT2+i iQ i?2 M2r rQ`/bX h?Bb +�mb2b J*a iQ +QMp2`;2 iQ i?2 2tT2+i2/ +QTH�M�`

�M;H2 BM i?2 BMTmi p2+iQ` bT�+2 �b r2 BM+`2�b2 ԚX AM Qi?2` rQ`/b- J*a Bb � T�`iB+mH�` 2biBK�iQ` Q7 i?2

2tT2+i2/ +QbBM2 bBKBH�`Biv #2ir22M �Mv irQ p2+iQ`b BM ԍ �M/ Ԏ - �M/ Bi /Q2b MQi K2�bm`2 r?�i Q` ?Qr Km+?

�HH Q7 i?2 p2+iQ`b ?�p2 BM +QKKQMX

6B;m`2 j /BbTH�vb i?2 +�MQMB+�H +QM;`m2M+2b 7Q` i?2 7Qm` bm#bT�+2 T�B`b +QKT�`2/ iQ i?2 i?`22 TQbbB#H2

2tT2+i2/ /Bbi`B#miBQMb Q7 KBMBK�H +QKKQM bm#bT�+2 �HB;MK2Mi BM Ԍ	Ԛ
X h?2 +Q``2bTQM/BM; q1�h b+Q`2

+QKTQM2Mi 7Q` 2�+? K2i`B+ Bb b?QrM 7Q` +QKT�`BbQM UJ*a, /Qii2/ HBM2c **�, /�b?2/ HBM2VX �Mv +QKT�`BbQM

BKTHB2b i?`22 `272`2M+2 /Bbi`B#miBQMb, i?2 /Bbi`B#miBQM Q#i�BM2/ #v `�M/QKBxBM; #Qi? F2vrQ`/ HBbib- �M/ i?2

irQ /Bbi`B#miBQMb Q#i�BM2/ #v `�M/QKBxBM; QM2 HBbi r?BH2 ?QH/BM; i?2 Qi?2` }t2/X h?2`2 Bb MQ M2+2bb�`v

`2H�iBQMb?BT #2ir22M i?2b2 /Bbi`B#miBQMb- bQ i?2`2 �`2 K�Mv /Bz2`2Mi �Mbr2`b iQ i?2 [m2biBQM Q7 r?2i?2` �M

�bbQ+B�iBQM Bb H�`;2` Q` bK�HH2` i?�M r?�i r2 rQmH/ 2tT2+iX PM2 T�`iB+mH�`Hv BMi2`2biBM; +QKT�`BbQM Bb i?2

/Bz2`2M+2 #2ir22M i?2 2biBK�i2Ƕb `2H�iBQM iQ i?2 irQ@r�v MmHH �M/ Bib `2H�iBQM iQ QM2 Q` #Qi? Q7 i?2 QM2@r�v

MmHHbX h?2 �bbQ+B�iBQM +�M #2 bBKmHi�M2QmbHv bK�HH2` i?�M r?�i r2 rQmH/ 2tT2+i #v � irQ@r�v `�M/QK

/`�r �M/ H�`;2` i?�M r?�i r2 rQmH/ 2tT2+i #v 2Bi?2` QM2@r�v `�M/QK /`�r- Q` pB+2@p2`b�X h?2`2 Bb MQ

M2+2bb�`v `2H�iBQMb?BT #2ir22M i?2 `�MF BM/2t Q7 i?2 2biBK�i2/ +QM;`m2M+2b �M/ i?2B` TQbBiBQMb rBi? `2bT2+i

iQ i?2B` `272`2M+2 /Bbi`B#miBQMbc 7Q` 2t�KTH2- QMHv i?2 2B;?i? +�MQMB+�H +QM;`m2M+2 BM i?2 \K�H2- mMTH2�b�Mi^
+QKT�`BbQM Bb QmibB/2 �HH i?`22 N8W T`2/B+iBQM BMi2`p�HbX

AKTHB+�iBQMb 7Q` rQ`/ �bbQ+B�iBQM K2�bm`2K2MiX q1�h@HBF2 K2�bm`2b �`2 rB/2Hv mb2/ BM i?2

bQ+B�H b+B2M+2b iQ K2�bm`2 � rB/2 `�M;2 Q7 +mHim`�H T`Q+2bb2b Q#b2`p�#H2 BM i2ti i?�i i`�/BiBQM�HHv r2`2

K2�bm`2/ #v ?mK�M `�i2`b URN- kyVX h?2 F2v p�HB/Biv 2pB/2M+2 7Q` q1�h BM i?Bb +QMi2ti Bb Bib �;`22K2Mi

rBi? ?mK�M rQ`/ �bbQ+B�iBQM `�iBM;b UBX2X- i?2 A�h �M/ bBKBH�` Tbv+?QHQ;B+�H i2bi@#�b2/ K2i?Q/bVX >Qr2p2`-

i?2 +QMp2`;2Mi p�HB/Biv Q7 i?2 K2�bm`2 Bb r2�F 2pB/2M+2 B7 Bi Bb MQi ;2QK2i`B+�HHv +QMbBbi2MiX J*a /Q2b MQi

b�iBb7v i?Bb +`Bi2`BQMX AM T`�+iB+2- i?2 +�MQMB+�H bm#bT�+2 K2i`B+ Bb �Hr�vb � KQ`2 +QMbBbi2Mi 2biBK�iQ` Q7 i?2

i�`;2i2/ p�`B�iBQM i?�M J*a- �M/ 7�+BHBi�i2b BMi2`T`2iBM; p�`B�iBQM BM i?2 b+�H2 Q7 Q#b2`p2/ �bbQ+B�iBQMb BM

�TTHB2/ `2b2�`+?X � ;2M2`�H +QM+HmbBQM Bb i?�i `2b2�`+?2`b b?QmH/ MQi mb2 K2�M +QbBM2 bBKBH�`Biv �b � K2�bm`2

Q7 KmHiB/BK2MbBQM�H b2K�MiB+ �bbQ+B�iBQM BM �TTHB2/ bi�iBbiB+�H i2ti �M�HvbBbX

Ai Bb rQ`i? 2KT?�bBxBM; i?�i i?Bb `2bmHi +�MMQi #2 BMi2`T`2i2/ �b 2pB/2M+2 i?�i bi2`2QivT2b �M/ #B�b2b

/Q MQi 2tBbiX h?2 +�MQMB+�H bm#bT�+2 K2i`B+ bm`7�+2b rQ`/ �bbQ+B�iBQMb #2ir22M ;2M/2`2/ B/2MiBiv rQ`/b �M/

b2MiBK2Mi rQ`/b rBi? K�;MBim/2 BM 2t+2bb Q7 r?�i r2 rQmH/ 2tT2+i 7`QK iQi�HHv `�M/QK b2H2+iBQMb Q7 rQ`/bX

h?2 KQ`2 7mM/�K2Mi�H T`Q#H2K Bb i?�i Bi Bb MQi +H2�` r?v r2 b?QmH/ /2}M2 U2X;XV bi2`2QivTB+�H �bbQ+B�iBQM 7Q`

"H�+F M�K2b rBi? `2bT2+i iQ r?Bi2 M�K2b- Q` #B�b2b �;�BMbi rQK2M rBi? `2bT2+i iQ K2M UkRVX h?2 `2bmHib BM

i?Bb T�T2` +?�HH2M;2 i?2 MQiBQM i?�i i?2`2 �`2 mM�K#B;mQmbHv +�i2;Q`B+�HHv QTTQb2/ b2ib Q7 rQ`/b i?�i rQmH/

d



DmbiB7v i?Bb �M�HviB+ �TT`Q�+?X AM bQK2 +QMi2tib K�H2f72K�H2 �M/ r?Bi2f"H�+F �`2 i�HF2/ �#Qmi �b B7 i?2v

�`2 QTTQbBi2b- #mi i?Bb Bb QMHv QM2 HBKBi2/ T2`bT2+iBp2 QM i?2 p�bi bT2+i`mK Q7 bBKBH�`BiB2b- /Bz2`2M+2b- �M/

�K#B;mBiB2b BM/2t2/ #v ;2M/2` �M/ `�+B�H B/2MiBiv UkkVX _2HB�M+2 QM F2vrQ`/ HBbib �b � T`BQ`B `2T`2b2Mi�iBQMb

Q7 ǳ+QM+2TibǴ Uǳ�ii`B#mi2bǴ- ǳB/2MiBiB2bǴ- ǳb+?2K�bǴ- 2i+XV `2M/2`b i?Bb K2�bm`2K2Mi �TT`Q�+? /2T2M/2Mi QM

i?2 `2�/2`Ƕb BMimBiBp2 �++2Ti�M+2 Q7 i?2 +QM+2Ti H�#2H- `�i?2` i?�M 2pB/2M+2 i?�i i?2 F2vrQ`/b bT2+B}+�HHv

TB+F Qmi i?Bb +QM+2TiX Ai Bb HQ;B+�HHv BM+QMbBbi2Mi iQ T`2bmK2 i?2 K2�MBM; Q7 rQ`/b BM �/p�M+2 Q7 b22BM; i?2B`

+QMi2tib B7 r2 �`2 i`vBM; iQ H2�`M rQ`/ K2�MBM;b #v Q#b2`pBM; i?2 +QMi2tim�H mb2 Q7 H�M;m�;2 Uk9VX

3



_272`2M+2b

RX �X *�HBbF�M- CX CX "`vbQM- �X L�`�v�M�M- a2K�MiB+b /2`Bp2/ �miQK�iB+�HHv 7`QK H�M;m�;2 +Q`TQ`� +QMi�BM

?mK�M@HBF2 #B�b2bX a+B2M+2X j8e- R3jĜR3e UkyRdVX

kX �X :X :`22Mr�H/- .X 1X J+:?22- CX GX a+?r�`ix- J2�bm`BM; BM/BpB/m�H /Bz2`2M+2b BM BKTHB+Bi +Q;MBiBQM, h?2

BKTHB+Bi �bbQ+B�iBQM i2biX CQm`M�H Q7 T2`bQM�HBiv �M/ bQ+B�H Tbv+?QHQ;vX d9- R9e9 URNN3VX

jX >X >Qi2HHBM;- _2H�iBQMb #2ir22M irQ b2ib Q7 p�`B�i2bX "BQK2i`BF�X k3- jkRĜjdd URNjeVX

9X "X �X LQb2F- JX _X "�M�DB- �X :X :`22Mr�H/- >�`p2biBM; BKTHB+Bi ;`QmT �iiBim/2b �M/ #2HB27b 7`QK �

/2KQMbi`�iBQM r2# bBi2X :`QmT .vM�KB+b, h?2Q`v- `2b2�`+?- �M/ T`�+iB+2X e- RyR UkyykVX

8X CX S2MMBM;iQM- _X aQ+?2`- *X .X J�MMBM;- Ǵ:HQo2, :HQ#�H p2+iQ`b 7Q` rQ`/ `2T`2b2Mi�iBQMǴ BM S`Q+22/BM;b

Q7 i?2 kyR9 +QM72`2M+2 QM 2KTB`B+�H K2i?Q/b BM M�im`�H H�M;m�;2 T`Q+2bbBM; ӺԂԃԁԅ UkyR9V- TTX R8jkĜR89jX

eX SX GX _Q/`B;m2x- �X aTB`HBM;- "X JX ai2r�`i- 1X JX qB`b+?BM;- JmHiBH�M;m�;2 rQ`/ 2K#2//BM;b 7Q` bQ+B�H

b+B2MiBbib, 1biBK�iBQM- BM72`2M+2 �M/ p�HB/�iBQM `2bQm`+2b 7Q` R8d H�M;m�;2b UkykjV U�p�BH�#H2 �i ?iiTb,ff�H+2K#2//B

M;bXQ`;fVX

dX �X hp2`bFv- 62�im`2b Q7 bBKBH�`BivX Sbv+?QHQ;B+�H `2pB2rX 39- jkd URNddVX

3X :X >X :QHm#- *X 6X o�M GQ�M- J�i`Bt +QKTmi�iBQMb UCQ?Mb >QTFBMb lMBp2`bBiv S`2bb- kyRjVX

NX qX E`x�MQrbFB- "2ir22M@;`QmTb +QKT�`BbQM Q7 T`BM+BT�H +QKTQM2MibX CQm`M�H Q7 i?2 �K2`B+�M ai�iBbiB+�H

�bbQ+B�iBQMX d9- dyjĜdyd URNdNVX

RyX *X .X J2v2`- J�i`Bt �M�HvbBb �M/ �TTHB2/ HBM2�` �H;2#`� UaA�J- kykjVX

RRX AX "Q`;- SX CX :`Q2M2M- JQ/2`M KmHiB/BK2MbBQM�H b+�HBM;, h?2Q`v �M/ �TTHB+�iBQMb UaT`BM;2` a+B2M+2 �

"mbBM2bb J2/B�- kyy8VX

RkX _X �X >Q`M- *X _X CQ?MbQM- J�i`Bt �M�HvbBb U*�K#`B/;2 lMBp2`bBiv S`2bb- kyRkVX

RjX �X .pQ`2ixFv- ǴaQK2 `2bmHib QM +QMp2t #Q/B2b �M/ #�M�+? bT�+2bǴ BM S`Q+22/BM;b Q7 i?2 BMi2`M�iBQM�H

bvKTQbBmK QM HBM2�` bT�+2b UC2`mb�H2K �+�/2KB+ S`2bb- RNeRV- TTX RkjĜReyX

R9X GX _X hm+F2`- ǳ� K2i?Q/ 7Q` bvMi?2bBb Q7 7�+iQ` �M�HvbBb bim/B2bXǴ U1/m+�iBQM�H h2biBM; a2`pB+2- RN8RVX

R8X "X EQ`i?- GX _X hm+F2`- h?2 /Bbi`B#miBQM Q7 +?�M+2 +QM;`m2M+2 +Q2{+B2Mib 7`QK bBKmH�i2/ /�i�X Sbv+?QK2@

i`BF�X 9y- jeRĜjdk URNd8VX

ReX uX 1b+Qm}2`- G2 i`�Bi2K2Mi /2b p�`B�#H2b p2+iQ`B2HH2bX "BQK2i`B+b- d8RĜdey URNdjVX

RdX SX _Q#2`i- uX 1b+Qm}2`- � mMB7vBM; iQQH 7Q` HBM2�` KmHiBp�`B�i2 bi�iBbiB+�H K2i?Q/b, h?2 `p@+Q2{+B2MiX

CQm`M�H Q7 i?2 _Qv�H ai�iBbiB+�H aQ+B2iv a2`B2b *, �TTHB2/ ai�iBbiB+bX k8- k8dĜke8 URNdeVX

R3X aX EQ`M#HBi?- JX LQ`QmxB- >X G22- :X >BMiQM- ǴaBKBH�`Biv Q7 M2m`�H M2irQ`F `2T`2b2Mi�iBQMb `2pBbBi2/Ǵ BM

S`Q+22/BM;b Q7 i?2 jei? BMi2`M�iBQM�H +QM72`2M+2 QM K�+?BM2 H2�`MBM; UkyRNV- TTX j8RNĜj8kNX

RNX �X *X EQxHQrbFB- JX h�//v- CX �X 1p�Mb- h?2 ;2QK2i`v Q7 +mHim`2, �M�HvxBM; i?2 K2�MBM;b Q7 +H�bb i?`Qm;?

rQ`/ 2K#2//BM;bX �K2`B+�M aQ+BQHQ;B+�H _2pB2rX 39- Ny8ĜN9N UkyRNVX

kyX GX EX L2HbQM- G2p2`�;BM; i?2 �HB;MK2Mi #2ir22M K�+?BM2 H2�`MBM; �M/ BMi2`b2+iBQM�HBiv, lbBM; rQ`/

N

https://alcembeddings.org/
https://alcembeddings.org/


2K#2//BM;b iQ K2�bm`2 BMi2`b2+iBQM�H 2tT2`B2M+2b Q7 i?2 MBM2i22Mi? +2Mim`v mb bQmi?X SQ2iB+bX 33- RyR8jN UkykRVX

kRX aX aX CQ?7`2- CX 6`22b2- _2+QMbB/2`BM; i?2 `272`2M+2 +�i2;Q`vX aQ+BQHQ;B+�H J2i?Q/QHQ;vX 8R- k8jĜkeN UkykRVX

kkX CX "miH2`- :2M/2` i`Qm#H2, 62KBMBbK �M/ i?2 bm#p2`bBQM Q7 B/2MiBiv U_QmiH2/;2- RNNyVX

kjX �X >Q##b- � +?Qb2M 2tBH2, � ?BbiQ`v Q7 `�+B�H T�bbBM; BM �K2`B+�M HB72 U>�`p�`/ lMBp2`bBiv S`2bb- kyR9VX

k9X GX qBii;2Mbi2BM- S?BHQbQT?B+�H BMp2biB;�iBQMb U"H�+Fr2HH Sm#HBb?BM;- RN8jVX

Ry



6B;m`2b

*�TiBQMb

6B;m`2 RX JmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+b rBi?BM bm#bT�+2bX 1�+? +QHmKM 7Q`Kb � H�iiB+2 Qp2` i?2

b2i Q7 +QKT�`BbQMb #2ir22M bm#bT�+2bX 1�+? `Qr BM+`2�b2b i?2 bm#bT�+2 /BK2MbBQM�HBiv #v QM2 UiQT `Qr

Bb R- #QiiQK `Qr Bb dVX _2/ /Qib BM/B+�i2 i?2 `Qrf+QHmKM K�tBKmK UMQi2 i?2 K�i`B+2b �`2 bvKK2i`B+VX

� ;2QK2i`B+�HHv +QMbBbi2Mi bBKBH�`Biv K2�bm`2 7Q` KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQM T`Q#H2Kb Kmbi HQ+�i2

�HH Q7 i?2 K�tBK� QM i?2 /B�;QM�HX h?2 +�MQMB+�H bm#bT�+2 K2i`B+ b�iBb}2b i?Bb +`Bi2`BQMc i?2 K2�M +QbBM2

bBKBH�`Biv K2i`B+ /Q2b MQi U?2�iK�Tb- H27i T�M2HVX :2QK2i`B+ BM+QMbBbi2M+v Bb T�`iB�HHv T`2/B+i�#H2 7`QK i?2

?vT2`2HHBTiB+�H 2HQM;�iBQM U+QM/BiBQM MmK#2`V Q7 i?2 Ԛ@bBKTH2t /2b+`B#2/ #v 2�+? +QbBM2 bBKBH�`Biv K�i`Bt

Ub+�ii2`THQib- `B;?i T�M2HVX

6B;m`2 kX JmHiB/BK2MbBQM�H bBKBH�`Biv K2i`B+b #2ir22M bm#bT�+2bX *2HH +QHQ`b BM/B+�i2 KQ`2 +QKKQM�HBiv

#2ir22M bm#b2ib U?2�iK�Tb- H27i T�M2HVX h?2 bQHB/ `2/ U+�MQMB+�H bm#bT�+2V �M/ #Hm2 UK2�M b[m�`2/ +QbBM2

bBKBH�`BivV HBM2b BM/B+�i2 i?2B` `2bT2+iBp2 2tT2+i�iBQMbX h?2 /�b?2/ HBM2b BM/B+�i2 i?2 K�tBKmK �M/ KBMBKmK

p�Hm2b �i 2�+? /BK2MbBQM�HBivX h?2 +�MQMB+�H bm#bT�+2 K2i`B+ BM+`2�b2b �b r2 ;�BM KQ`2 BM7Q`K�iBQM �#Qmi

i?2 +QKKQM b2K�MiB+b Q7 i?2 BMTmi rQ`/X q?2M i?2 rQ`/ �bbQ+B�iBQM T`Q#H2K BMpQHp2b QMHv QM2@iQ@QM2

rQ`/ T�B`BM;b- i?2 +�MQMB+�H bm#bT�+2 K2i`B+ Bb 2[mBp�H2Mi iQ i?2 b[m�`2/ +QbBM2 bBKBH�`BivX h?2 K2�M +QbBM2

bBKBH�`Biv /2+`2�b2b iQr�`/ i?2 ;HQ#�H K2�M �b KQ`2 rQ`/b �`2 �//2/ iQ i?2 �M�HvbBb- r?2`2�b i?2 +�MQMB+�H

bm#bT�+2 K2i`B+ BM+`2�b2bX

6B;m`2 jX *�MQMB+�H +QM;`m2M+2b U`2/ /B�KQM/bV rBi? N8W T`2/B+iBQM BMi2`p�Hb 7Q` i?2 QM2@ �M/ irQ@

r�v MmHH /Bbi`B#miBQMbX "Hm2 BMi2`p�Hb +Q``2bTQM/ iQ i?2 QM2@r�v MmHH /Bbi`B#miBQMb ?QH/BM; i?2 TH2�b@

�MifmMTH2�b�Mi HBbib +QMbi�Mi r?BH2 `�M/QKBxBM; i?2 K�H2f72K�H2 HBbibX u2HHQr BMi2`p�Hb +Q``2bTQM/ iQ i?2

QM2@r�v MmHH /Bbi`B#miBQMb ?QH/BM; i?2 K�H2f72K�H2 HBbib +QMbi�Mi r?BH2 `�M/QKBxBM; i?2 TH2�b�MifmMTH2�b�Mi

HBbibX :`22M BMi2`p�Hb `�M/QKBx2 #Qi? HBbibX h?2 K2�M +QbBM2 bBKBH�`Biv K2i`B+ 7Q` 2�+? +QKT�`BbQM Bb THQii2/

�b i?2 TBMF /Qii2/ HBM2c i?2 +�MQMB+�H bm#bT�+2 K2i`B+ Bb THQii2/ �b i?2 `2/ /�b?2/ HBM2X

RR



Rk



Rj



R9



h�#H2b

*�TiBQMb

h�#H2 RX _2�M�HvbBb Q7 q1�h i2bib +QKT�`BM; K2�M +QbBM2 bBKBH�`Biv K2i`B+ Uq1�hծդմV iQ +�MQMB+�H

bm#bT�+2 K2i`B+ Uq1�hդդբVX h?2 i2bi b+Q`2 Bb 	aBK	Ӷ
 Ӹ
 � aBK	ӷ
 ӹ

 ਷ 	aBK	ӷ
 Ӹ
 � aBK	Ӷ
 ӹ

X h?2

p�Hm2b Q7 i?2 bBKBH�`Biv K2i`B+ +QKTQM2Mib +Q``2bTQM/BM; iQ 2�+? Q7 i?2 F2vrQ`/ HBbi +QKT�`BbQMb Bb /BbTH�v2/

BM i?2 2B;?i +QHmKMb QM i?2 `B;?iX h?2 `�iBQ Q7 i?2 irQ i2bi b+Q`2b Uǳ_�iBQǴV i2M/b iQ #2 H�`;2` i?�M R- bQ

aBKծդմ i2M/b iQ Qp2`bi�i2 i?2 /Bz2`2M+2 BM �bbQ+B�iBQMX aBKծդմ �HbQ /Q2b MQi +QMbBbi2MiHv 2biBK�i2 i?2

/Bbi`B#miBQM Q7 Q`/2` bi�iBbiB+b 7Q` i?2 KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQM T`Q#H2K, i?2 K2/B�M aT2�`K�M

`�MF +Q``2H�iBQM +Q2{+B2Mi UᅻV #2ir22M i?2 K2�M +`Qbb@bBKBH�`BiB2b Bb yX9- �M/ i?2 Q`/2`BM; Bb +Q``2+i QMHv 7Q`

QM2 i2bi Uq1�hRyVX h?2 irQ K2i`B+b 2t?B#Bi QTTQbBi2 #2?�pBQ`b �b i?2 KBMBKmK +�`/BM�HBiv Q7 i?2 BMTmi

F2vrQ`/ HBbib UԃV BM+`2�b2b, aBKծդմ i2M/b iQ b?`BMF- r?BH2 aBKդդբ i2M/b iQ ;`QrX

R8



J2�M +QbBM2 bBKBH�`Biv UJ*aV *�MQMB+�H bm#bT�+2 K2i`B+ U**�V
E2vrQ`/ HBbib L q1�hծդմ q1�hդդբ ᅻ _�iBQ �,* �,. ",. ",* �,* �,. ",. ",*

q1�h R
�, ~Qr2`b
", BMb2+ib
*, TH2�b�Mi
., mMTH2�b�Mi

k8 yXy9R yXyyk yX9 R3X389 yXy9y yXyR9 yXyj9 yXyky yXRjR yXRkR yXRR3 yXRke

q1�h k
�, BMbi`mK2Mib
", r2�TQMb
*, TH2�b�Mi
., mMTH2�b�Mi

k8 yXydy yXyy8 yX9 R9XRey yXy9R @yXyyj yXyee yXy9y yXRRR yXRR8 yXRjk yXRkj

q1�h j
�, r?Bi2 M�K2b
", "H�+F M�K2b
*, TH2�b�Mi
., mMTH2�b�Mi

k8 yXykj yXyyj @yX9 eXNee yXy38 yXydR @yXykj @yXyjk yXR39 yXRe8 yXRdj yXR33

q1�h 9
�, r?Bi2 M�K2b
", "H�+F M�K2b
*, TH2�b�Mi
., mMTH2�b�Mi

Rd yXyRj yXyyN yXy RXje3 yXydk yXye8 @yXyRk @yXyR3 yXRy3 yXRyk yXRRy yXRyd

q1�h 8
�, r?Bi2 M�K2b
", "H�+F M�K2b
*, TH2�b�Mi
., mMTH2�b�Mi

3 yXy8R yXy9R yXk RXk9e yXRjk yXy8N @yXyky yXyyk yXyNd yXyej yXy3d yXy3y

q1�h e
�, K�H2 M�K2b
", 72K�H2 M�K2b
*, +�`22`
., 7�KBHv

3 yXRj3 yXykk yXk eXke8 yXkRy yXky3 yXkje yXRyy yXye8 yXyeN yXy8N yXyjj

q1�h d
�, K�i?
", �`ib
*, K�H2
., 72K�H2

3 yXykk yXyy8 yX3 9Xjj9 yXyNN yXyd3 yXk9j yXk9j yXydk yXyd9 yXyNy yXy3j

q1�h 3
�, b+B2M+2
", �`ib
*, K�H2
., 72K�H2

3 yXyRR @yXyR9 yX3 @yX3R3 yXRjN yXRy9 yXkyN yXkjj yXy98 yXy8j yXydN yXy38

q1�h N
�, K2Mi�H BHHM2bb
", T?vbB+�H BHHM2bb
*, i2KTQ`�`v
., T2`K�M2Mi

d yXRk3 yXye8 yX9 RXNej yXRk9 yXRk9 yXkRe yXy3d yXydj yXy8e yXRRe yXyed

q1�h Ry
�, vQmM; M�K2b
", 2H/2`Hv M�K2b
*, TH2�b�Mi
., mMTH2�b�Mi

3 yXy8j yXyRj RXy 9XyN8 yXRjR yXyj8 yXyk3 yXydk yXydk yXyjd yXyjk yXy8j

Re



amTTH2K2Mi�`v J�i2`B�Hb 7Q` ǳ:2QK2i`B+�HHv +QMbBbi2Mi 2biBK�iBQM

Q7 KmHiB/BK2MbBQM�H rQ`/ �bbQ+B�iBQMb BM i2ti +Q`TQ`�Ǵ

�H2t�M/2` hX EBM/2H

R3 a2Ti2K#2` kykj

R



*QMi2Mib

J�i2`B�Hb �M/ K2i?Q/b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k

�M�HviB+ T`Q+2/m`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k

*QKTmiBM; i?2 +�MQMB+�H bm#bT�+2 K2i`B+ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j

amTTH2K2Mi�`v i2ti X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j

PM +QbBM2 bBKBH�`Biv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j

o�`B2iB2b Q7 q1�h@HBF2 K2�bm`2K2Mi KQ/2Hb X X X X X X X X X X X X X X X X X X X X X X X X X X X e

PM A�h F2vrQ`/ HBbib X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d

6`2[m2M+v #B�b BM +QbBM2 bBKBH�`Biv `2;`2bbBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X 3

"BM�`v /Bz2`2M+2@BM@+QbBM2bX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N

aQK2 mb27mH /2+QKTQbBiBQMbX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RR

q2B;?i 7mM+iBQM K2�bm`2K2Mi 2``Q`X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rj

*2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX X X X X X X X X X X X X X X X X X X X X X X X X X X X X R9

*2Mi`QB/ +QbBM2b �`2 �MBbQi`QTB+�HHv r2B;?i2/ 2biBK�i2b Q7 i?2 bm#bT�+2 K2�M +QbBM2

bBKBH�`BivX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Re

"Bp�`B�i2 +QbBM2 bBKBH�`Biv `2;`2bbBQMX X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd

"Bp�`B�i2 +2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX X X X X X X X X X X X X X X X X X X X X X X X R3

Pp2`H�TTBM; +QbBM2 bBKBH�`Biv `2;`2bbBQMX X X X X X X X X X X X X X X X X X X X X X X X X X X RN

Pp2`H�TTBM; #Bp�`B�i2 +2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX X X X X X X X X X X X X X X X X ky

6B;m`2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR

:QQ;H2 L2rb rQ`/kp2+ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR

ai�M7Q`/ LGS :HQo2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k8

h�#H2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kN

h�#H2 aR, :2M/2`@b2MiBK2Mi �M�HvbBb BM K�BM T�T2`X X X X X X X X X X X X X X X X X X X X X X X X kN

h�#H2 ak, �//BiBQM�H F2vrQ`/ HBbibX qQ`/b �`2 HQr2`+�b2/ r?2M i?Bb Bb +�HH2/ 7Q` #v i?2 BMTmi

rQ`/ 2K#2//BM;bc 7m`i?2` �/DmbiK2Mib HBbi2/X X X X X X X X X X X X X X X X X X X X X X X X jy

amTTH2K2Mi�`v `272`2M+2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk

J�i2`B�Hb �M/ K2i?Q/b

�M�HviB+ T`Q+2/m`2

h?2 2K#2//BM;b mb2/ BM i?2 T�T2` �`2 Tm#HB+Hv �p�BH�#H2 :HQo2 2K#2//BM;b Q7 qBFBT2/B� URVX h�#H2 ak

T`QpB/2b i?2 F2vrQ`/ HBbibX hQ 2Mbm`2 i?2 rQ`/ 2K#2//BM; pQ+�#mH�`B2b bmTTQ`i 2�+? �M�HvbBb- A K�Mm�HHv

k



�/Dmbi i?2 bT2HHBM; Q7 bQK2 Q7 i?2 rQ`/b BM i?2 Q`B;BM�H T�T2` UkVX � bmKK�`v Q7 i?2b2 �/DmbiK2Mib BM 2�+?

b2i Q7 2K#2//BM;b Bb �HbQ T`QpB/2/ BM h�#H2 akX h?Bb Bb T�`iB+mH�`Hv BKTQ`i�Mi 7Q` i?2 HBbi Q7 "H�+F M�K2b

/2`Bp2/ 7`QK i?2 A�h UjV- #2+�mb2 K�Mv Q7 i?2 M�K2b BM i?Bb rQ`/ HBbi �TT2�` iQ #2 KBbbT2HHBM;b �M/fQ` +HQb2

KBbT`QMmM+B�iBQMb Q7 "H�+F M�K2b i?�i �`2 KQ`2 +QKKQM BM i?2 la +QMi2tiX 6Q` 2t�KTH2- i?2 HBbi BM+Hm/2b

i?2 +QKKQM �`�#B+ ;Bp2M M�K2 ǳ�B2b?�-Ǵ #mi � 7�` KQ`2 +QKKQM bT2HHBM; Q7 i?Bb M�K2 BM i?2 la +QMi2ti

Bb ǳ�Bb?�XǴ h?2 KBbbT2HHBM;b +QMbB/2`�#Hv �z2+i i?2 BKTH2K2Mi�iBQM Q7 q1�h j BM T�`iB+mH�`X

A `2T`Q/m+2 i?2 `2bmHib BM irQ �Hi2`M�iBp2 Tm#HB+Hv �p�BH�#H2 rQ`/ 2K#2//BM; K�i`B+2b, i?2 ai�M7Q`/

LGS :HQo2 2K#2//BM;b Q7 qBFBT2/B� kyR9 �M/ :B;�rQ`/ 8 i2ti U9V- �M/ i?2 bFBT@;`�K M2;�iBp2 b�KTHBM;

UBX2X rQ`/kp2+V 2K#2//BM;b Q7 :QQ;H2 L2rb i2ti U8VX 6B;m`2b aR@aj `2`mM i?2 };m`2b BM i?2 T�T2` rBi? i?2

rQ`/kp2+ 2K#2//BM;bc 6B;m`2b a9@ae `2`mM i?2 };m`2b rBi? i?2 ai�M7Q`/ LGS :HQo2 2K#2//BM;bX LQi2 i?�i

i?2 bm#bi�MiBp2 K2�MBM; Q7 i?2 +QbBM2 bBKBH�`Biv K2i`B+ /Bz2`b bQK2r?�i #2ir22M i?2 irQ bT�+2b #2+�mb2 i?2

:HQo2 2K#2//BM;b mb2 i?2 Ԍ � Ӹ `2T`2b2Mi�iBQM �M/ i?2 rQ`/kp2+ 2K#2//BM;b mb2 QMHv i?2 Ԍ K�i`BtX

*QKTmiBM; i?2 +�MQMB+�H bm#bT�+2 K2i`B+

h?2 K2i`B+ +�M #2 +QKTmi2/ BM _ mbBM; i?2 #mBHi@BM **� 7mM+iBQM +�M+Q` rBi? i?2 +2Mi2`BM; T�`�K2i2`b

b2i iQ 6�Hb2X AM T`�+iB+2- B7 i?2 +�MQMB+�H +QM;`m2M+2b �`2 MQi Q7 /B`2+i BMi2`2bi 7Q` i?2 �M�HvbBb UBX2X r2 QMHv

r�Mi iQ [m�MiB7v i?2 iQi�H �KQmMi Q7 +QKKQM�HBivV- i?2M Bi Bb MQi M2+2bb�`v iQ +QKTmi2 � bBM;mH�` p�Hm2

/2+QKTQbBiBQMX AMbi2�/- Bi Bb 7�bi2` iQ bmK �HH Q7 i?2 p�Hm2b BM i?2 K�i`Bt Q#i�BM2/ #v +QKTmiBM; i?2

>�/�K�`/ U2Mi`vrBb2V T`Q/m+i Q7 i?2 irQ T`QD2+iBQM K�i`B+2bX

amTTH2K2Mi�`v i2ti

PM +QbBM2 bBKBH�`Biv

*QbBM2 bBKBH�`Biv BM i?2 mbm�H b2Mb2 Bb � `�iBQ Q7 i?2 1m+HB/2�M /Qi T`Q/m+i #2ir22M irQ p2+iQ`b iQ i?2

b+�H�` T`Q/m+i Q7 i?2B` 1m+HB/2�M MQ`Kb, ԧܙ ੁ [[�Ԩܙ [[ԧ]]ϵܙ Ԩ]]ϵXܙ Ai K2�bm`2b i?2 �KQmMi Q7 +Qp�`B�M+2 #2ir22M i?2

irQ p2+iQ`b i?�i Bb BM 2t+2bb Q7 r?�i rQmH/ #2 2tT2+i2/ B7 i?2v p�`B2/ BM/2T2M/2MiHvX h?2 b[m�`2 Q7 i?Bb

[m�MiBiv +�M #2 BMi2`T`2i2/ �b i?2 �KQmMi Q7 p�`B�iBQM `2i�BM2/ r?2M T`QD2+iBM; QM2 rQ`/ p2+iQ` QMiQ i?2

bT�M Q7 i?2 Qi?2`X

h?2 rB/2bT`2�/ mb2 Q7 +QbBM2 bBKBH�`Biv BM i?2 bi�iBbiB+�H K2�bm`2K2Mi Q7 rQ`/ �bbQ+B�iBQMb Bb �i@

i`B#mi�#H2 iQ i?2 BM~m2MiB�H rQ`F Q7 :2`�`/ a�HiQM �M/ +QHH2�;m2b QM BM7Q`K�iBQM `2i`B2p�H BM H�`;2 i2ti

/Q+mK2Mi /�i�#�b2b UeVX >Qr2p2`- i?2`2 Bb � bm#iH2 #mi BKTQ`i�M+2 /Bz2`2M+2 BM `2b2�`+? ;Q�Hb #2ir22M i?2

irQ 2Mi2`T`Bb2bX AM7Q`K�iBQM `2i`B2p�H Bb +QM+2`M2/ rBi? QTiBK�HHv }M/BM; `2H2p�Mi /Q+mK2Mib- bQ Bi /Q2b MQi

TH�+2 p2`v Km+? r2B;?i QM ?Qr i?2 b2�`+? Bb T2`7Q`K2/ �b HQM; �b Bi T2`7Q`Kb r2HH ě i?�i Bb- r2 +�`2 �#Qmi

j



r?�i r2 `2i`B2p2- �M/ ?Qr r2 `2i`B2p2 Bi Bb QMHv BMi2`2biBM; iQ i?2 2ti2Mi i?�i r2 }M/ ;QQ/ K�i+?2bX AM

+QMi`�bi- i?2 K2�bm`2K2Mi Q7 rQ`/ �bbQ+B�iBQMb BM i?2 bQ+B�H b+B2M+2b Bb KQ`2 Q` H2bb Tm`bmBM; i?2 QTTQbBi2

;Q�H, r?�i r2 `2i`B2p2 Bb QMHv BMi2`2biBM; BMbQ7�` �b r2 +�M b�v r2 ?�p2 � K2�bm`2 Q7 i?2 i?BM; r2 �`2

BMi2`2bi2/ BMX *QbBM2 bBKBH�`Biv Bb � b�iBb7�+iQ`v THm;@BM ?2m`BbiB+ 7Q` � `�M;2 Q7 T`2/B+iBQM T`Q#H2Kb- #mi QM+2

r2 �`2 BMi2`2bi2/ BM K2�bm`2K2Mi- r2 Kmbi #2 Km+? KQ`2 T`2+Bb2 �#Qmi i?2 `2H�iBQMb?BT #2ir22M r?�i r2

K2�M �M/ r?�i Qm` K2i`B+b b�vX h?Bb T�T2` TQBMib Qmi i?�i i?Bb T`2+BbBQM Bb T�`iB+mH�`Hv BKTQ`i�Mi B7 r2 �`2

BMi2`2bi2/ BM K�Mv@iQ@K�Mv +QKT�`BbQMbX

� F2v HBKBi�iBQM Q7 i?Bb [m�MiBiv �b � iQQH 7Q` /�i� �M�HvbBb Bb i?2 KQMBF2` ǳ+QbBM2 bBKBH�`BivXǴ am+? �

`�iBQ +�M #2 +QKTmi2/ #2ir22M �Mv irQ p2+iQ`@p�Hm2/ �`;mK2Mib- bQ i?2 ǳ+QbBM2Ǵ BM [m2biBQM +�M #2 K�Mv

/Bz2`2Mi i?BM;bX h?mb i?2 i2`K ?B/2b BKTQ`i�Mi p�`B�iBQM BM r?�i Bi Bb mb2/ iQ K2�bm`2- T�`iB+mH�`Hv r?2M

i?2 �`;mK2Mib �`2 BMBiB�HHv /2`Bp2/ 7`QK i?2 b�K2 p2+iQ` bT�+2 #mi �`2 T`2@i`�Mb7Q`K2/ BM p�`BQmb r�vb

#27Q`2 Bi Bb +QKTmi2/X

LQi�#Hv- `2b2�`+?2`b 7`2[m2MiHv /2b+`B#2 +QbBM2 bBKBH�`Biv �b ǳi?2 /Qi T`Q/m+i Q7 i?2 p2+iQ`b �7i2` i?2v

?�p2 #22M MQ`K�HBx2/ iQ mMBi H2M;i?Ǵ UkVX >Qr2p2`- i?Bb bi�i2K2Mi Bb p2`v KBbH2�/BM;- #2+�mb2 +QbBM2

bBKBH�`Biv /Q2b MQi /2}M2 �M BMM2` T`Q/m+i bT�+2 Qp2` i?2 BMTmi rQ`/ p2+iQ` bT�+2 /m2 iQ i?2 MQ`K�HBxBM;

i`�Mb7Q`K�iBQMX �//BM; 2biBK�i2/ +QbBM2 bBKBH�`BiB2b /Q2b MQi +QMbBbi2MiHv �;;`2;�i2 BM7Q`K�iBQM �#Qmi HBM2�`

+QK#BM�iBQMb Q7 i?2 +QKTQM2Mi p2+iQ`bX h?2 +QbBM2 bBKBH�`Biv bT�+2 \Ԍ
 aBK+Qb^ Bb � i`�Mb7Q`K�iBQM Q7 i?2

mbm�H BMM2` T`Q/m+i bT�+2 /2}M2/ #v i?2 1m+HB/2�M /Qi T`Q/m+i \Ԍ
 ੁ^ bm+? i?�i 2p2`v TQBMi QM i?2 #BHBM2�`

7Q`K Bb HQ+�HHv r2B;?i2/ #v ��ఉਓԌռ
 Ԍռਔ ਓԌս
 ԌսਔX h?Bb bT�+2 Bb b+�H2 BMp�`B�Mi �M/ HBM2�` BM 2�+? �`;mK2Mi

QMHv mM/2` � bi`BM;2Mi +QM/BiBQM QM Ԍ c bT2+B}+�HHv- i?2 1m+HB/2�M /Qi T`Q/m+i #2ir22M irQ p2+iQ`b Kmbi

2[m�H M2;�iBp2 QM2@?�H7 i?2B` `2bT2+iBp2 MQ`Kb 2p2`vr?2`2 BM i?2 p2+iQ` bT�+2,

9
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 � ]]Ӷ]] � ]]ӷ]] B7 �M/ QMHv B7 ਓӶ
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ϵఊ௴ք ӷϵք

� b?Q`i?�M/ 7Q` i?Bb �bbmKTiBQM Bb i?�i Ԍ Kmbi #2 BbQi`QTB+ 7Q` +QbBM2 bBKBH�`Biv iQ /2}M2 �M BMM2`

T`Q/m+i Qp2` Ԍ X �//BiBQM �M/ KmHiBTHB+�iBQM Qp2` +QbBM2 bBKBH�`BiB2b �`2 MQi /2}M2/ BM i?2 +QMp2MiBQM�H r�v

mMH2bb Ԍ Bb BbQi`QTB+- �M/ Bi Bb MQi TQbbB#H2 7Q` Ԍ iQ #2 BbQi`QTB+X hQ b22 r?v- /2}M2 i?2 BM/2t Q7 BbQi`QTv

AbQ	ԍ
 iQ #2 i?2 /BK2MbBQM Q7 i?2 H�`;2bi BbQi`QTB+ bm#bT�+2 Q7 ԍ U3VX hQ 2bi�#HBb? i?�i �M BMM2` T`Q/m+i

bT�+2 Bb �MBbQi`QTB+ rBi? `2bT2+i iQ i?2 BMM2` T`Q/m+i QT2`�iQ` Ԇᇕ- Bi bm{+2b iQ b?Qr i?�i AbQ	ԍ
 � �- BX2X-

i?�i ԍ +QMi�BMb MQ b2H7@Q`i?Q;QM�H bm#bT�+2b Q7 /BK2MbBQM RX h?Bb +QM/BiBQM ?QH/b i`BpB�HHv 7Q` �HH TQTmH�`
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rQ`/ 2K#2//BM; KQ/2Hb #2+�mb2 i?2B` +Q/QK�BM Bb බ֋- bQ i?2 /Qi T`Q/m+i #2ir22M �Mv p2+iQ` �M/ Bib2H7 Bb

bi`B+iHv ;`2�i2` i?�M x2`QX

�TTHvBM; i?2 �`Bi?K2iB+ K2�M iQ aBK+Qb /2bTBi2 i?Bb +QMi`�/B+iQ`v T`2KBb2 ?�b �M BKTQ`i�Mi bm#bi�MiBp2

+QMb2[m2M+2, �//BM; rQ`/b iQ i?2 BM/m+BM; F2vrQ`/ HBbib �Hr�vb KQp2b i?2 `2T`2b2Mi�iBQM iQr�`/ ;2M2`�HBiv

`�i?2` i?�M bT2+B}+BivX �b Ԛ BM+`2�b2b- i?2 K2�M +QbBM2 bBKBH�`Biv +QMp2`;2b BM T`Q#�#BHBiv iQ i?2 2tT2+i2/

+QbBM2 #2ir22M irQ p2+iQ`b BM බ֋ B``2bT2+iBp2 Q7 i?2 bT2+B}+ +?QB+2 Q7 BMTmi bm#bT�+2b �M/ #�bBb /BK2MbBQM�HBivX

h?Bb Bb i?2 QTTQbBi2 Q7 r?�i r2 r�Mi i?2 K2i`B+ iQ /QX h?2 MmK#2` Q7 r�vb � b2i +�M #2 T�`iBiBQM2/ Bb

T`QTQ`iBQM�H iQ i?2 +�`/BM�HBiv Q7 i?2 b2i- bQ �b r2 �// KQ`2 rQ`/b iQ � rQ`/ HBbi- i?2 MmK#2` Q7 r�vb i?�i

i?2v +�M #2 �bbQ+B�i2/ BM+`2�b2bX *QMb2[m2MiHv- B7 i?2 rQ`/ HBbi Bb +QMp2`;BM; iQ � bT2+B}+ +QM+2Ti- r2 b?QmH/

;�BM KQ`2 BM7Q`K�iBQM �#Qmi r?�i r2 K2�M #v �//BM; iQ i?2 rQ`/ HBbi- �M/ MQi H2bbX

PM2 BMi2`T`2i�iBQM Q7 i?2 K2�M +QbBM2 bBKBH�`Biv Bb i?�i Bi Bb �M 2biBK�iQ` Q7 i?2 2tT2+i2/ �bbQ+B�iBQM

#2ir22M �Mv irQ rQ`/b BM i?2 BMTmi F2vrQ`/ HBbibX lM7Q`imM�i2Hv- i?Bb K2�M Bb QMHv +QMbBbi2Mi 7Q` i?2

BMi2M/2/ [m�MiBiv r?2M QM2 Q7 i?2 �`;mK2Mib Bb }t2/ UBX2X- QM2 Q7 i?2 F2vrQ`/ HBbib +QMi�BMb QMHv QM2

rQ`/VX A7 i?�i +QM/BiBQM ?QH/b- i?2M i?2 mM/2`HvBM; �M;H2b +�M #2 BMi2`T`2i2/ �b i?2 +2Mi`�H �M;H2b i?�i

T�`�K2i2`Bx2 i?2 bm#;`QmT Q7 Q`i?Q;QM�H `Qi�iBQMb 7`QK i?2 }t2/ p2+iQ` iQ �HH Q7 i?2 p2+iQ`b BM i?2 Qi?2`

HBbiX >Qr2p2`- i?2 1m+HB/2�M �`Bi?K2iB+ K2�M +QbBM2 Bb � #B�b2/ 2biBK�iQ` Q7 i?2 K2�M 1m+HB/2�M `Qi�iBQMX

h?2 #B�b Bb T`QTQ`iBQM�H iQ i?2 /Bz2`2M+2 #2ir22M i?2 MmK#2` Q7 p2+iQ`b BM i?2 �M�HvbBb �M/ i?2 b[m�`2 `QQi

Q7 i?2 /2i2`KBM�Mi Q7 i?2 �`Bi?K2iB+ bmK Q7 i?2 +Q``2bTQM/BM; `Qi�iBQM K�i`B+2bX a22 UNV 7Q` KQ`2 /2i�BH2/

/Bb+mbbBQMX

h?2`2 �`2 T�`�K2i`B+ bB;MB}+�M+2 i2bib 7Q` /2T2M/2Mi +Q``2H�iBQM �M/ +QM;`m2M+2 +Q2{+B2Mib #�b2/ QM

i?2 6Bb?2` ԏ@i`�Mb7Q`K�iBQM URyVX AM i?2 T�T2`- A T`272` iQ +QKT�`2 2�+? K2i`B+b iQ i?2 N8W T`2/B+iBQM

BMi2`p�H Q#i�BM2/ #v `�M/QKBxBM; QM2 Q` #Qi? Q7 i?2 BMTmi rQ`/ HBbibX h?2`2 �`2 irQ `2�bQMb 7Q` i?BbX 6B`bi-

A i?BMF i?2 +QKT�`BbQM iQ `�M/QKBx�iBQM T`QpB/2b � KQ`2 BMimBiBp2 r�v Q7 mM/2`bi�M/BM; mM+2`i�BMiv BM

i?2 rQ`/ �bbQ+B�iBQM T`Q#H2K i?�M i?2 /Bbi`B#miBQM�H `2bmHiX 6Q` 2t�KTH2- i?2 T`2/B+iBQM BMi2`p�Hb +QmH/

#2 /Bb+`2i2Hv BMi2`TQH�i2/ iQr�`/ i?2 Q#b2`p2/ K2i`B+ #v `�M/QKBxBM; QMHv � bm#b2i Q7 i?2 rQ`/b BM 2Bi?2`

HBbic i?Bb +QmH/ #2 mb2/ iQ �b+2`i�BM i?2 H2�p2@QM2@Qmi b2MbBiBpBiv Q7 i?2 +QKT�`BbQMX a2+QM/- #2+�mb2 i?2

BMTmi K2i`B+ Bb BMi`BMbB+�HHv KmHiB/BK2MbBQM�H- Qm` mM+2`i�BMiv �#Qmi Bi Bb �HbQ ?vT2`pQHmK2i`B+c i`2�iBM; Qm`

mM+2`i�BMiv �#Qmi i?2 +�MQMB+�H bm#bT�+2 K2i`B+ �b � b+�H�` BMi2`p�H Q#b+m`2b i?Bb 7�+iX

o�`B2iB2b Q7 q1�h@HBF2 K2�bm`2K2Mi KQ/2Hb

AM T`�+iB+2- `2b2�`+?2`b bQK2iBK2b /2bB;M q1�h@HBF2 �M�Hvb2b rBi? irQ KQ/B}2/ p2`bBQMb Q7 i?2 J*a

K2i`B+X 6B`bi- i?2 Q`B;BM�H K2i`B+ i�F2b i?2 ;`�M/ K2�M Q7 i?2 K�i`Bt Q7 +QbBM2 bBKBH�`BiB2b #2ir22M Ӷ
e



�M/ ӷ- bQ 2�+? rQ`/ p2+iQ` Ӷ Q++m`b BM Ԛ +QKT�`BbQMbX _2b2�`+?2`b bQK2iBK2b 2KTHQv � T�B`2/ 2biBK�iQ`

q1�hφ	Ӷ
 ӷ
 i?�i mb2b QMHv � QM2@iQ@QM2 +QKT�`BbQM #2ir22M i?2 bm#bT�+2b- bQ i?�i 2�+? rQ`/ p2+iQ` Q++m`b

BM Dmbi QM2 �M;H2X a2+QM/- i?2 Q`B;BM�H K2�bm`2 +QMbi`m+ib i?2 K�i`Bt Q7 +QbBM2 bBKBH�`BiB2b rBi? `2bT2+i iQ

2�+? p2+iQ` BM Ӷ �M/ ӷ b2T�`�i2HvX _2b2�`+?2`b bQK2iBK2b mb2 i?2 +2Mi`QB/ 2biBK�iQ` q1�hֆ	Ӷ
 ӷ
 i?�i

bm#biBimi2b i?2 +2Mi`QB/ *	ӷ
 7Q` ӷ bQ i?�i i?2 b+Q`2 `2~2+ib i?2 K2�M +QbBM2 bBKBH�`Biv Q7 2p2`v p2+iQ` BMӶ rBi? *	ӷ
X AM i?Bb b2+iBQM A /2MQi2 i?2 Q`B;BM�H 2biBK�iQ` q1�hЈ	Ӷ
 ӷ
 iQ `2/m+2 �K#B;mBivX A /Bb+mbb

i?2 `2H�iBQMb?BT #2ir22M �HH Q7 i?2b2 KQ/2HBM; /2+BbBQMb �M/ i?2 MQiBQM Q7 ǳ7`2[m2M+v #B�bǴ BM Km+? ;`2�i2`

/2i�BH #2HQrX

"Qi? K2i?Q/b BMi`Q/m+2 �//BiBQM�H /`�r#�+FbX AM T�`iB+mH�`- i?2 +2Mi`QB/ 2biBK�iQ` q1�hֆ	Ӷ
 ӷ
 Bb

� TQQ` `2T`2b2Mi�iBQM Q7 i?2 i�`;2i2/ bm#bT�+2 BM ?B;? /BK2MbBQMbX GQ+�HHv- 7Q` �HH bm#bT�+2b Ӷ i?2 +2Mi`QB/

7Q` ӷ /Q2b MQi BM/m+2 � b2T�`�#H2 M2B;?#Q`?QQ/ rBi? `2bT2+i iQ ӶX .2}M2 i?2 HQ+�H M2B;?#Q`?QQ/ Q7 *	ӷ

iQ #2 i?2 `�MF@Q`/2`2/ p2+iQ` Q7 +QbBM2 bBKBH�`BiB2b #2ir22M *	ӷ
 �M/ Ӷ ૌ ӷ- �M/ /2}M2 a2T	Ӷ]*	ӷ

 �
BM7ք `�MF	+Qb *	ӷ

 Ӷք
 iQ #2 i?2 bK�HH2bi `�MF bi�iBbiB+ Q7 i?Bb M2B;?#Q`?QQ/ +Q``2bTQM/BM; iQ � p2+iQ` BMӶX h?2 /Bbi`B#miBQM Q7 a2T	Ӷ]*	ӷ

 Bb T�`�K2i2`Bx2/ #v Ԛ, �b r2 �// KQ`2 rQ`/ p2+iQ`b iQ i?2 +2Mi`QB/- Bi

;2ib +HQb2` iQ Ӷ �M/ 7m`i?2` 7`QK ӷ5 :HQ#�HHv- i?2 +2Mi`QB/ Bb MQi 2bT2+B�HHv +HQb2 iQ Bib bm#bT�+2 BM ?B;?@

/BK2MbBQM�H p2+iQ` bT�+2b #2+�mb2 Bi /Q2b MQi HB2 QM i?2 ?vT2`2HHBTiB+�H K�MB7QH/ /2}M2/ #v i?2 BMTmi p2+iQ`

bT�+2X h?2 MmK#2` Q7 KmHiB/BK2MbBQM�H bm#bT�+2b i?�i �`2 +HQb2` iQ *	ӷ

 i?�M ӷ Bb 	։ԭ਷φ
ΏֆΏ	։ԭ਷φ਷ֆ
Ώ - r?2`2 ԝգ
Bb i?2 MmK#2` Q7 rQ`/ p2+iQ`b Ԍ֓ ୮ Ԍ b�iBb7vBM; +Qb	*	ӷ


 Ԍք
 � bmTք `�MF +Qb	*	ӷ


 ӷք
X 6Q` 2t�KTH2-

B7 Ԛ � � �M/ i?2`2 �`2 irQ p2+iQ`b BM +HQb2` �HB;MK2Mi rBi? i?2 +2Mi`QB/ i?�M i?2 H2bb �bbQ+B�i2/ Q7 i?2 irQ

bm#bT�+2 p2+iQ`b- i?2`2 Bb QM2 bm#bT�+2 +HQb2` iQ i?2 +2Mi`QB/ i?�M ӷX h?Bb MmK#2` ;`Qrb p2`v [mB+FHv BMԝգ �M/ ԚX

LmK2`B+�HHv- i?2 T�B`2/ 2biBK�iQ` q1�hφ	Ӷ
 ӷ
 Q7i2M 7�`2b bQK2r?�i #2ii2` i?�M i?2 ivTB+�H K2i`B+-

#2+�mb2 Bi `2/m+2b i?2 BKT�+i Q7 Qp2`+QmMiBM; ?B;?@bBKBH�`Biv rQ`/ T�B`b QM i?2 �M�HvbBbX >Qr2p2`- i?Bb

+QK2b �i � bi22T +Qbi, i?Bb 2biBK�iQ` Bb MQi BMp�`B�Mi iQ T2`Kmi�iBQMb Q7 i?2 BMTmi F2vrQ`/ HBbibX h?mb r2

rBHH ;2i � /Bz2`2Mi �Mbr2` B7 r2 mb2 Ub�vV \?2- ?BK- ?Bb- ?BKb2H7^ Q` \?2- ?BK- ?BKb2H7- ?Bb^X h?Bb `2M/2`b i?2

�M�HvbBb 2MiB`2Hv /2T2M/2Mi QM i?2 `2b2�`+?2`Ƕb +?QB+2 Q7 T�B`BM;bX

PM A�h F2vrQ`/ HBbib

h?2 b+B2MiB}+ T`Qp2M�M+2 Q7 i?2 q1�h F2vrQ`/ HBbib `2p2�Hb bQK2 +QM+2Tim�H �K#B;mBiv BM i?2 `2H�iBQM

#2ir22M rQ`/ HBbib �M/ i?2B` H�#2HbX h?2 HBbib �`2 /2`Bp2/ 7`QK F2vrQ`/ HBbib mb2/ BM i?2 A�h UjVX h?2

F2vrQ`/ HBbib 7Q` ǳTH2�b�MiM2bbǴ r2`2 i�F2M 7`QK � bim/v Q7 rQ`/ �bbQ+B�iBQM `�iBM;b 2HB+Bi2/ 7`QK +QHH2;2

bim/2Mib BM i?2 KB/@RN3yb UReVX h?2b2 rQ`/b r2`2 BM im`M /2`Bp2/ 7`QK � #QQF Q7 rQ`/ 7`2[m2M+B2b �mi?Q`2/

d



BM i?2 RN9yb URdVX h?2v M�``Qr2/ /QrM i?2 BMBiB�H HBbi #v ?�pBM; bim/2Mib `�i2 2�+? rQ`/ mbBM; � TH2�b�Mi@iQ@

mMTH2�b�Mi GBF2`i Bi2K 7Q` 2�+? rQ`/X Pi?2` rQ`/ HBbib r2`2 i�F2M 7`QK �M 2�`HB2` bim/v Q7 +QHH2;2 bim/2Mib

Tm#HBb?2/ BM RNeN UR3VX AM i?Bb bim/v- i?2 T`Q+2/m`2 Bb `2p2`b2/, bim/2Mib �`2 ;Bp2M i?2 +�i2;Q`v rQ`/ QMHv-

�M/ �`2 �bF2/ iQ r`Bi2 /QrM `2H�i2/ rQ`/b 7Q` jy b2+QM/bX *QMb2[m2MiHv- BM bQK2 +�b2b r2 ?�p2 ;QM2 7`QK

+�i2;Q`v H�#2H iQ F2vrQ`/ HBbi- �M/ BM Qi?2` +�b2b r2 ?�p2 ;QM2 7`QK F2vrQ`/ HBbi iQ +�i2;Q`v H�#2HX h?Bb

`�Bb2b i?2 [m2biBQM r?v i?2 H�#2H Bb i`2�i2/ �b � +�i2;Q`v Q` +QM+2Ti iQ r?B+? i?2 Qi?2` rQ`/b #2HQM;- �M/

MQi �b �MQi?2` rQ`/ BM i?2 HBbiX

6`2[m2M+v #B�b BM +QbBM2 bBKBH�`Biv `2;`2bbBQM

S`2pBQmbHv- bQK2 `2b2�`+?2`b ?�p2 Q#b2`p2/ i?�i q1�h@HBF2 K2�bm`2b �`2 T`2/B+i�#H2 7`QK i?2 mM/2`Hv@

BM; rQ`/ 7`2[m2M+v BM7Q`K�iBQMX h?Bb Bb Q7i2M +�HH2/ 7`2[m2M+v #B�bX h?Bb b2+iBQM +?�`�+i2`Bx2b i?2 7`2[m2M+v

#B�b T?2MQK2MQM BM � rB/2 `�M;2 Q7 `2;`2bbBQM KQ/2H bT2+B}+�iBQMb mbBM; i?2 MQ`K�HBx�iBQM r2B;?i 7mM+iBQM

UBX2X i?2 b+�H�` T`Q/m+i Q7 i?2 1m+HB/2�M MQ`Kb Q7 i?2 BMTmi p2+iQ`bVX AM ;2M2`�H- 7`2[m2M+v #B�b Bb � T`Q#@

H2K�iB+ r�v Q7 /2b+`B#BM; i?2 /BbiQ`iBQM BM i?2 2biBK�iQ`X 6Q` KQbi �TTHB+�iBQMb i?2 +Q`Tmb 7`2[m2M+v ?�b

�H`2�/v #22M mb2/ iQ 2biBK�i2 i?2 rQ`/ 2K#2//BM;b- bQ T`2/B+iBM; i?2 J*a K2i`B+ 7`QK i?2 +Q`Tmb 7`2[m2M+v

Bb BM bQK2 b2Mb2 /Qm#H2@/BTTBM; BMiQ i?2 /�i�X JQ`2 iQ i?2 TQBMi- i?2 T`Q#H2K Bb MQi `2�HHv i?�i i?2 K2�bm`2

Bb #B�b2/ #v 7`2[m2M+v T2` b2- #mi i?�i Bi Bb MQi � +QMbBbi2Mi 2biBK�iQ` 7Q` i?2 KmHiB/BK2MbBQM�H [m�MiBiv Bi

�BKb iQ 2biBK�i2X h?2 7`2[m2M+v@T`2/B+i�#H2 /BbiQ`iBQM BM `2;`2bbBQM KQ/2Hb 2KTHQvBM; i?2 J*a K2i`B+ �b �

p�`B�#H2 Bb #2ii2` mM/2`biQQ/ �b � T`2p�H2Mi bvKTiQK Q7 i?Bb KQ`2 7mM/�K2Mi�H p�HB/Biv Bbbm2X

A #2;BM rBi? i?2 bBKTH2bi +�b2 UQM2 +QbBM2 bBKBH�`BivV �M/ �// �M�HviB+ +QKTH2tBiv T`Q;`2bbBp2Hv iQ

2tTHQ`2 i?2 +H�bb Q7 +QbBM2 bBKBH�`Biv `2;`2bbBQMb U*a_VX 6Q` i?2 KQbi T�`i `2b2�`+?2`b ?�p2 #22M mbBM; i?2

KQ`2 +QKTH2t KQ/2Hbc i?2 #BM�`v +�b2 Bb mb27mH 7Q` mM/2`bi�M/BM; r?2`2 i?2 KQ/2H #2;BMb iQ /BbiQ`iX A

/Bb+mbb i?`22 bm#+H�bb2b Q7 i?2 KQ/2H 7�KBHv BM KQ`2 /2Ti?,

RX h?2 +2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQM +QKT�`BM; 2biBK�i2/ rQ`/ p2+iQ`b iQ 1m+HB/2�M +2Mi`QB/b Q7

b2ib Q7 p2+iQ`bc

kX h?2 Qp2`H�TTBM; +QbBM2 bBKBH�`Biv `2;`2bbBQM- BM r?B+? i?2 b�K2 p2+iQ` �TT2�`b BM KQ`2 i?�M QM2

+QbBM2 BM i?2 Qmi+QK2c �M/

jX h?2 KmHiBp�`B�i2 +QbBM2 bBKBH�`Biv `2;`2bbBQM BM+Q`TQ`�iBM; �i H2�bi QM2 +QbBM2@p�Hm2/ BM/2T2M/2Mi

p�`B�#H2- TQi2MiB�HHv BKTHvBM; �//BiBQM�H Qp2`H�T bi`m+im`2b �M/ bm#bT�+2 BbQi`QTv �bbmKTiBQMbX

1�+? Q7 i?2b2 /2bB;M +?QB+2b `2bmHib BM � K2�bm`2K2Mi KQ/2H i?�i K�F2b bi`QM; �bbmKTiBQMb �#Qmi i?2

;2QK2i`B+ `2H�iBQMb?BT #2ir22M i?2 p2+iQ`b i?�i �`2 +?Qb2M 7Q` �M�HvbBb- �M/ +QK#BMBM; i?2K `2bmHib BM �

Km+? KQ`2 +QKTH2t T�ii2`M Q7 7`2[m2M+v /BbiQ`iBQMX �Hi?Qm;? A 2KTHQv �M QKBii2/ p�`B�#H2 #B�b T2`bT2+iBp2

3



iQ +?�`�+i2`Bx2 i?2 2+QMQK2i`B+ T`QT2`iB2b Q7 i?2b2 KQ/2Hb- A ?�bi2M iQ 2KT?�bBx2 i?�i i?Bb T2`bT2+iBp2 Bb �

#Bi KBbH2�/BM;- �b Bi Bb MQi `2�HHv TQbbB#H2 iQ ǳ+Q``2+iǴ i?2 ǳ#B�bǴ rBi?Qmi mbBM; � /Bz2`2Mi K2i`B+X

"BM�`v /Bz2`2M+2@BM@+QbBM2bX AM i?2 bBKTH2bi +�b2 `2b2�`+?2`b K�v rBb? iQ +QKT�`2 � b2i Q7 +QbBM2

bBKBH�`BiB2b +QMbi`m+i2/ #2ir22M irQ Qp2`H�TTBM; Q` �M�HQ;Qmb b2ib Q7 rQ`/ T�B`b UBX2X- i?`22 Q` 7Qm` b2ib Q7

rQ`/ p2+iQ`bVX A }`bi /Bb+mbb i?2 MQM@Qp2`H�TTBM; +�b2 BMpQHpBM; +QbBM2b rBi? MQ `2+m``BM; +QKTQM2Mi p2+iQ`bX

h?2 KQbi #�bB+ bmKK�`v [m�MiBiv Bb i?2 /Bz2`2M+2 BM K2�M +QbBM2 bBKBH�`Biv- +Qb	Ӷք
 ӷք
 � ᅫ੟Ј � ᅫ੟φԍք � ᅯք-
r?2`2 ԍք Bb � #BM�`v p�`B�#H2 T�`iBiBQMBM; i?2 rQ`/ T�B` b2ibX h?2 2biBK�i2/ +Q2{+B2Mi ᅫ੟φ Bb BMi2`T`2i2/

�b � TQi2MiB�HHv bB;MB}+�Mi /Bz2`2M+2 BM i?2 K2�M +QbBM2 bBKBH�`Biv- BM/B+�iBM; � bm#bi�MiBp2Hv K2�MBM;7mH

/Bz2`2M+2 BM HBM;mBbiB+ �bbQ+B�iBQM #2ir22M i?2 irQ ;`QmTbX

h?2 #BM�`v /Bz2`2M+2@BM@+QbBM2b Bb � HBKBiBM; +�b2 Q7 � ;2M2`�H `2H�iBp2 bBKBH�`Biv KQ/2H r?2`2 /Bbi�M+2b

BM i?2 BMM2` T`Q/m+i bT�+2 �`2 2p�Hm�i2/ `2H�iBp2 iQ Bib ӯϵ T`QD2+iBQMX 1biBK�iBM; i?Bb KQ/2H BKTHB2b irQ p2`v

bi`QM; �bbmKTiBQMb �#Qmi i?2 2``Q` /Bbi`B#miBQM Q7 i?2 BMM2` T`Q/m+i, Bib /Bbi`B#miBQM rBi? `2bT2+i iQ i?2

Qp2`�HH b+�H2 Q7 i?2 p2+iQ` bT�+2- �M/ Bib /Bbi`B#miBQM BM i?2 bm#bT�+2b QM 2�+? bB/2 Q7 i?2 �M�HvbBbX h?Bb +�M

#2 b22M KQ`2 i`�MbT�`2MiHv #v KmHiBTHvBM; #Qi? bB/2b Q7 i?2 KQ/2H 2[m�iBQM #v i?2 MQ`K�HBx�iBQM r2B;?i

GLqք- r?B+? /2b+`B#2b i?2 b+�H2 Q7 i?2 �bbQ+B�iBQM �i 2p2`v TQBMi BM i?2 p2+iQ` bT�+2,

+Qb	Ӷք
 ӷք
 � ᅫ੟Ј � ᅫ੟φԍք � ᅯքਓӶք
 ӷքਔ
GLqք � ᅫ੟Ј � ᅫ੟φԍք � ᅯքਓӶք
 ӷքਔ � ᅫ੟ЈGLqք � ᅫ੟φԍքGLqք � ᅯքGLqքਓӶք
 ӷքਔ � ᅫ੟ЈGLqք � ᅫ੟φԍքGLqք � ᅯքGLqք� ᅫ੟ϵ � ᅫ੟ϯԍք

h?2 +QMbi`�BM2/ KQ/2H QKBib i?2 irQ i2`Kb ?B;?HB;?i2/ BM `2/ #v }tBM; i?2K iQ y, �M BMi2`+2Ti i2`K ᅫ੟ϵ �M/

� i2`K 7Q` i?2 K�BM 2z2+i Q7 ԍc 2biBK�iBM; i?2 Q`B;BM�H KQ/2H ᅫ੟ϯX Ai �HbQ BKTHB+BiHv �bbmK2b i?�i i?2 2``Q`

i2`K ᅯք ?�b b+�H2@/2T2M/2Mi 2``Q`X JQbi BKTQ`i�MiHv- i?2 BMi2`T`2i�iBQM Q7 i?2 ᅫ੟φ Bb `2p2�H2/ iQ #2 UmM/2`

KQbi +QM/BiBQMbV �M 2biBK�i2 Q7 � HBM2�` BMi2`�+iBQM #2ir22M i?2 MQ`K�HBx�iBQM r2B;?i 7mM+iBQM �M/ i?2 BMTmi

T�`iBiBQMX

h?2`2 �`2 � 72r BMi2`+QMM2+i2/ T`Q#H2Kb rBi? i?2 KQ/2H �b �M 2biBK�iQ` Q7 ᅫ੟φ i?�i +�M #2 +?�`�+i2`Bx2/

7`QK �M QKBii2/ p�`B�#H2 #B�b T2`bT2+iBp2 URNVX 6B`bi- i?2 KBbbBM; BMi2`+2Ti i2`K ᅫ੟ϵ 7Q`+2b i?2 HBM2 Q7 #2bi

}i iQ T�bb i?`Qm;? i?2 Q`B;BMX h?Bb H2�/b iQ TQQ` KQ/2H }i BM KQbi T`�+iB+�H /�i� �M�HvbBb b2iiBM;bX q?2M

rQ`FBM; rBi? rQ`/ p2+iQ`b- i?2 /Bbi`B#miBQM Q7 p2+iQ` MQ`Kb Bb #QmM/2/ �r�v 7`QK x2`Q- bQ i?Bb +QMbi`�BMi

N



HB2b bi`B+iHv QmibB/2 i?2 bmTTQ`i Q7 i?2 /�i�X �//BiBQM�HHv- i?2 BMM2` T`Q/m+i Bb QMHv bK�HHfM2;�iBp2 r?2M i?2

MQ`K�HBx�iBQM r2B;?i Bb BM+`2�bBM;- K2�MBM; i?2 BKTHB+Bi 7`2[m2M+v �/DmbiK2Mi 2biBK�i2/ #v +QbBM2 bBKBH�`Biv

`2;`2bbBQM i2M/b iQ ?�p2 i?2 r`QM; bB;MX h?2 p�`B�M+2 Q7 i?2 KQ/2H Bb �HbQ HBF2Hv iQ #2 ?B;? /m2 iQ Bib

bi`QM; /2T2M/2M+2 QM i?2 Q#b2`p�iBQMb rBi? H�`;2 QmiHvBM; 2``Q`b QM i?2 i�BHb Q7 i?2 MQ`K�HBx�iBQM r2B;?i

/Bbi`B#miBQMX

a2+QM/- i?2 KBbbBM; K�BM 2z2+i i2`K ᅫ੟ϯԍք /BbiQ`ib i?2 2biBK�i2/ /Bz2`2M+2 BM K2�Mb #v `2[mB`BM; i?2

i`2M/b BM 2�+? ;`QmT iQ +QMp2`;2 �i i?2 BMi2`+2TiX h?Bb �HbQ 7Q`+2b i?2 ;`QmTrBb2 MQ`K�HBx�iBQM r2B;?iBM;

2biBK�i2b iQ ?�p2 i?2 b�K2 bB;MX AM T`�+iB+2 i?Bb +�M `2bmHi BM � ;HQ#�H MQ`K�HBxBM; �/DmbiK2Mi i?�i Bb

M2�`Hv Q`i?Q;QM�H iQ i?2 HQ+�H Ubm#bT�+2@bT2+B}+V +QM/BiBQM�H /Bbi`B#miBQM Q7 i?2 BMM2` T`Q/m+i BM ӯϵX h?Bb

+QMbi`�BMi �HbQ BKTHB2b � +QM/BiBQM�H /Bz2`2M+2 BM K2�Mb i?�i Bb K�tBK�HHv /BbiBM+i r?2M i?2 MQ`K�HBx�iBQM

r2B;?i BM+`2�b2bX h?Bb i2M/b iQ #2 i?2 QTTQbBi2 Q7 r?�i r2 b22 BM b2K�MiB+ p2+iQ` bT�+2bc r2 Q#b2`p2 � rB/2`

`�M;2 Q7 BMM2` T`Q/m+i p�Hm2b r?2M i?2 MQ`K�HBx�iBQM r2B;?i Bb HQr- �M/ i?2 b+�H2@+QM/BiBQM�H /Bz2`2M+2

i2M/b iQ #2 /`Bp2M #v i?2 HQr@MQ`K@r2B;?i p2+iQ`bX AM T`�+iB+2- i?2 /Bz2`2M+2 BM i?2 K�`;BM�H /Bbi`B#miBQM

Q7 i?2 BMM2` T`Q/m+i Q7 � b2i Q7 TQBMib rBi? irQ 7Q+�H p2+iQ`b i2M/b iQ #2 +HQb2 iQ x2`Q- T�`iB+mH�`Hv B7 i?2

MmK#2` Q7 p2+iQ`b BM i?2 �M�HvbBb Bb bK�HHXR

� ;2M2`�HBx2/ UmM+QMbi`�BM2/V KQ/2H Q7 i?2 +QM/BiBQM�H �bbQ+B�iBQM- i?2 HQ+�H BMM2` T`Q/m+i `2;`2bbBQM-

�HHQrb i?2 KBbbBM; BMi2`+2Ti �M/ K�BM 2z2+i i2`Kb iQ +Qp�`v rBi? i?2 BMM2` T`Q/m+i,

ਓӶք
 ӷքਔ � ᅬЈ � ᅬφԍք � ᅬϵGLqք � ᅬϯԍքGLqք � ԥք
LQi2 i?�i BM i?Bb KQ/2H i?2 7Q+mb Bb MQ HQM;2` QM i?2 +Q2{+B2Mi QM ԍք- �b BM i?2 +QbBM2 bBKBH�`Biv `2;`2bbBQM

KQ/2HX AM T`�+iB+2 i?2`2 �`2 � H�`;2 `�M;2 Q7 p�Hm2b Q7 ᅬφ- #mi i?2 2biBK�i2 i2M/b iQ #2 ?B;?@p�`B�M+2X

AMbi2�/- i?2 i�`;2i Q7 BM72`2M+2 Bb i?2 BMi2`�+iBQM 2z2+i ᅬϯ- r?B+? i2HHb mb ?Qr /Bz2`2Mi i?2 /Bbi�M+2@bBx2

`2H�iBQMb?BT Bb #2ir22M i?2 irQ ;`QmTbX AM7Q`K�HHv- i?2 KQ/2H 2biBK�i2b � /Bz2`2M+2 BM i?2 iQi�H �KQmMi

Q7 �bbQ+B�iBQM #2ir22M irQ b2ib Q7 p2+iQ` T�B`b /B+i�i2/ #v i?2 +QKT�`�iBp2 /2bB;M ԍ i?�i +Q``2+ib 7Q` i?2

+QM/BiBQM�H /2T2M/2M+2 Q7 i?2 BMM2` T`Q/m+i /Bbi`B#miBQM QM i?2 p2+iQ` MQ`K /Bbi`B#miBQM /m2 iQ i?2 /2bB;MX

h?2 +Q2{+B2Mib ᅬϵ �M/ 	ᅬϵ � ᅬϯ
 +�M #2 BMi2`T`2i2/ �b �M 2biBK�i2 Q7 i?2 K2�M ǳbBKBH�`BivǴ UBX2X i?2 K2�M

/Bbi�M+2@bBx2 �bbQ+B�iBQMV BM i?2 irQ ;`QmTb- �M/ ᅬϯ `2~2+ib i?2 /Bz2`2M+2 BM i?2 bBx2 Q7 i?Bb `2H�iBQMb?BTX

� +HQb2Hv `2H�i2/ bT2+B}+�iBQM �//b �M BMi2`�+iBQM rBi? i?2 BMp2`b2 MQ`K�HBx�iBQM r2B;?i BMiQ i?2 Q`B;BM�H

Rh?Bb T`QpB/2b bQK2 BMimiBQM 7Q` r?v +2Mi2`BM; i?2 p2+iQ` bT�+2 Bb � p2`v 2z2+iBp2 r�v Q7 BKT`QpBM; i?2 K2�MBM;7mHM2bb Q7
+QbBM2@#�b2/ K2�bm`2b, #Qi? Q7 i?2b2 KQ/2H +QMbi`�BMib �`2 KQ`2 `2�bQM�#H2 r?2M i?2 p2+iQ` bT�+2 T�bb2b i?`Qm;? i?2 Q`B;BMX

Ry



KQ/2H rBi? +QbBM2 bBKBH�`Biv �b i?2 /2T2M/2Mi p�`B�#H2,

+Qb	Ӷք
 ӷք
 � ᅬϵ � ᅬϯԍք � ᅬЈ �
GLqք � ᅬφ ԍք

GLqք � ᅱք
h?2 MmK#2`BM; Q7 i?2 +Q2{+B2Mib `2~2+ib i?2 `2H�iBQMb?BT #2ir22M i?Bb KQ/2H �M/ i?2 BMM2` T`Q/m+i `2;`2bbBQM

+Q2{+B2Mibc #Qi? 2[m�iBQMb 2biBK�i2 i?2 b�K2 KQ/2H- �Hi?Qm;? 2�+? KQ/2H BKTQb2b � /Bz2`2Mi BMi2`T`2i�iBQM

QM i?2 +Q2{+B2Mib i?�i +Q``2bTQM/ iQ 2�+? Qi?2`, ᅬφ �M/ ᅬϯ br�T BMi2`T`2i�iBQMb �b i?2 +Q2{+B2Mi QM

i?2 ;`QmTBM; p�`B�#H2 ԍ �M/ i?2 +Q2{+B2Mi QM i?2 ;`QmT@b+�H2 BMi2`�+iBQM i2`K- r?BH2 ᅬЈ �M/ ᅬϵ br�T

BMi2`T`2i�iBQMb �b i?2 BMi2`+2Ti �M/ i?2 +Q2{+B2Mi QM i?2 b+�HBM; p�`B�#H2X h?2 F2v /Bz2`2M+2 BM i?2 KQ/2Hb

Bb r?2i?2` i?2 2biBK�iBQM 7Q+mb2b QM i?2 MQ`K�HBx�iBQM r2B;?i Q` Bib `2+BT`Q+�H- 2[mBp�H2Mi iQ /2+B/BM; r?2i?2`

i?2 �M�HvbBb b?QmH/ #2 T2`7Q`K2/ QM i?2 Q`B;BM�H p2+iQ` bT�+2 Q` Bib +�MQMB+�H +QbBM2@MQ`K�HBx2/ T`QD2+iBQMX

�M �/p�Mi�;2 Q7 i?Bb +Q``2+i2/ `�iBQ KQ/2H Bb i?2 2``Q` i2`K ᅱքX h?2 2``Q` i2`K Q7 i?2 BMM2` T`Q/m+i

`2;`2bbBQM Bb #v �bbmKTiBQM � 7mM+iBQM Q7 i?2 MQ`K�HBx�iBQM r2B;?i Uԥք � ᅯքGLqքV r?2`2�b i?2 +Q``2+i2/

KQ/2H M22/ MQi K�F2 i?Bb �bbmKTiBQM UkyVX h?Bb K2�Mb i?�i i?2 BMM2` T`Q/m+i `2;`2bbBQM Bb ivTB+�HHv i?2

KQ`2 ?2i2`QbF2/�biB+ 2biBK�iQ`X AM ;2M2`�H i?2 irQ KQ/2Hb ;Bp2 bBKBH�` `2bmHib- bQ i?2 T`�+iB+�H BKTHB+�iBQMb Q7

i?Bb /Bz2`2M+2 �`2 bK�HH- �Hi?Qm;? i?2 }i Q7 QM2 KQ/2H i2M/b iQ #2 #2ii2`X q?2M i?2 BMM2` T`Q/m+i `2;`2bbBQM

Bb T`272`�#H2- � ?2i2`QbF2/�biB+Biv +Q``2+iBQM +�M #2 2KTHQv2/ iQ +QKTmi2 bi�M/�`/ 2``Q`bX _2b2�`+?2`b +�M

�HbQ /B`2+iHv 2t�KBM2 i?2 +?�M;2 BM 2``Q` p�`B�M+2 Qp2` i?2 MQ`K�HBx�iBQM r2B;?i /Bbi`B#miBQM mbBM; i?2 ivTB+�H

G�;`�M;2 KmHiBTHB2` i2bi Q` � `2H�i2/ �M�HvbBb UkjVX

� M�im`�H M2ti [m2biBQM Bb r?2i?2` i?2 HQr2`@Q`/2` i2`Kb 7Q` i?2 p2+iQ` MQ`Kb i?�i K�F2 mT i?2

HQ+�H MQ`K�HBx�iBQM r2B;?i b?QmH/ #2 BM+Hm/2/ BM i?2 KQ/2HX .2T2M/BM; QM i?2 `2b2�`+? /2bB;M i?Bb K�v

BMi`Q/m+2 2t�+i KmHiB+QHHBM2�`BiB2b BMiQ i?2 +Q``2+i2/ BMM2` T`Q/m+i `2;`2bbBQMX � +QKKQM Bbbm2 Bb i?�i

i?2 `2b2�`+?2` ?�b +?Qb2M b2ib Q7 rQ`/ p2+iQ`b i?�i BKTHv /Bz2`2Mi `2H�iBp2 rQ`/ 7`2[m2M+v /Bbi`B#miBQMb-

H2�/BM; iQ i?2 +QKKQMHv Q#b2`p2/ ǳ7`2[m2M+v #B�bǴ BM i?2 K2�bm`2 UkeVX AM T`�+iB+2 i?2 bBKBH�`Biv bi`m+im`2

/2i2`KBM2b ?Qr i?Bb 7`2[m2M+v ?2i2`Q;2M2Biv BKT�+ib i?2 2biBK�i2 Q7 BMi2`2biX h?Bb Bb #2+�mb2 i?2 /2bB;M Q7

i?2 +QKT�`BbQM K�v H2�/ iQ rQ`/ p2+iQ`b �M/ i?2B` MQ`Kb `2Q++m``BM; BM KmHiBTH2 KQ/2H i2`KbX A rBHH /Bb+mbb

i?Bb Bbbm2 7m`i?2` �b Bi �`Bb2b BM i?2 +QMi2ti Q7 Qi?2` KQ/2Hb BM i?2 +QbBM2 bBKBH�`Biv `2;`2bbBQM 7�KBHvX

aQK2 mb27mH /2+QKTQbBiBQMbX hQi�H b+�H2 /BbiQ`iBQMX h?2 7`2[m2M+v@`2H�i2/ /BbiQ`iBQM #2ir22M ᅬφ �M/ ᅫ੟φ
+�M #2 /2+QKTQb2/ BMiQ i2`Kb `2~2+iBM; i?2 +QMi`B#miBQM Q7 i?2 QKBii2/ BMi2`+2Ti �M/ i?2 QKBii2/ K�BM 2z2+i

Q7 i?2 ;`QmTBM; p�`B�#H2- KQ/B}2/ #v i?2 T�`iB�H 2z2+i QM i?2 Qmi+QK2 Q7- `2bT2+iBp2Hv- i?2 MQ`K�HBx�iBQM

RR



r2B;?i 7mM+iBQM �M/ i?2 ;`QmT@+QM/BiBQM�H MQ`K�HBx�iBQM r2B;?i 7mM+iBQM UkkV,

ᅫ੟φ � ᅬφ � ᅬϵ ৃԒԞԥ	ԍք
 φ
GLqՎ 
ԥԐԡ	ԍք
 ৄ � ᅬϯ ৃԒԞԥ	ԍք
 չՎ

GLqՎ 
ԥԐԡ	ԍք
 ৄ
h?2 /2+QKTQbBiBQM b?Qrb r?v Bi Bb mbm�HHv ?2HT7mH iQ i?BMF Q7 i?2 `2H�iBQMb?BT iQ 7`2[m2M+v BM i2`Kb Q7

/BbiQ`iBQM `�i?2` i?�M �b � #B�b BM i?2 KQ/2H T2` b2X 1p2M BM i?2 bBKTH2bi +�b2- i?2`2 �`2 KmHiBTH2 bQm`+2b

Q7 /BbiQ`iBQM i?�i +�M +�M+2H Qmi Q` �KTHB7v /2T2M/BM; QM i?2 T�`iB+mH�` /�i�b2i r2 ?�TT2M iQ #2 rQ`FBM;

rBi?X h?Bb K2�Mb i?�i i?2 +Q2{+B2Mi ᅫ੟φ +�M #2 +HQb2 iQ ᅬφ 2p2M r?2M i?2 �KQmMi Q7 /BbiQ`iBQM /m2 iQ 2�+?

QKBbbBQM Bb +QKT�`�iBp2Hv H�`;2X hvTB+�HHv ᅬϵ �M/ i?2 HQr2`@Q`/2` T�`iB�H 2z2+i �`2 TQbBiBp2- bQ i?Bb bBim�iBQM

�`Bb2b r?2M i?2 bB;Mb Q7 ᅬϯ �M/ ԒԞԥ	ԍք
 φ
GLqՎ 
 +QM~B+iX h?2 �#bQHmi2 �KQmMi Q7 /BbiQ`iBQM Bb mbm�HHv � #2ii2`

K2�bm`2 Q7 iQi�H ǳ#B�bǴ i?�M i?2 2[m�iBQM �#Qp2 bm;;2bib /m2 iQ i?Bb T`QT2`iv Q7 i?2 mM+Q``2+i2/ `�iBQ KQ/2HX

AM T`�+iB+2- #2+�mb2 `2b2�`+?2`b +QMbi`m+i KQ`2 +QKTH2t rQ`/ �bbQ+B�iBQM KQ/2Hb- i?Bb +�M #2 /B{+mHi iQ

i2�b2 �T�`i �M�HviB+�HHvX

GQ+�H bBKBH�`Biv 2biBK�iBQMX h?2 BMM2` T`Q/m+i `2;`2bbBQM KQ/2H 7�+iQ`b Qmi � bm#bT�+2@bT2+B}+ T`QTQ`@

iBQM Q7 i?2 BMM2` T`Q/m+i i?�i Bb U#v �bbmKTiBQMV MQi T`2/B+i�#H2 7`QK i?2 MQ`K�HBx�iBQM r2B;?i /Bbi`B#miBQMX

h?Bb [m�MiBiv Bb HBF2 +QbBM2 bBKBH�`Biv- #mi +QK2b rBi? 2biBK�i2 Q7 i?2 �KQmMi 2�+? ;`QmT Q7 BMM2` T`Q/m+ib

b?QmH/ #2 /Bb+QmMi2/ T`BQ` iQ �TTHvBM; � bBKBH�`Biv BMi2`T`2i�iBQMX hQ b22 i?Bb- +QMbB/2` i?2 BMM2` T`Q/m+i

`2;`2bbBQM KQ/2H r?2M ԍք � �, ਓӶք
 ӷքਔ � ᅬЈ � ᅬϵGLqք � ԥքX h?Bb KQ/2H BKTHB2b i?�i mT iQ bQK2 2``Q`

�M/ KBMmb �M 2biBK�i2/ �/DmbiK2Mi ᅬЈ- ਓӶք
 ӷքਔ Ñ ᅬϵGLqքX Uᅬφ �M/ ᅬϯ T`QpB/2 i?2 �//BiBp2 BMi2`+2Ti �M/

bHQT2 +?�M;2b 7Q` i?2 ԍք � � +�b2XV AM Qi?2` rQ`/b- #v KQpBM; i?2 MQ`K�HBx�iBQM r2B;?i 7mM+iBQM iQ i?2

Qi?2` bB/2 Q7 i?2 KQ/2H- i?2 �M�HvbBb TBpQib iQ 2biBK�iBM; irQ /Bz2`2Mi bBKBH�`Biv 7mM+iBQMb Qp2` i?2 HQ+�H

BMM2` T`Q/m+i bm#bT�+2b BKTHB2/ #v 2�+? ;`QmT Q7 p2+iQ`b- `�i?2` i?�M �bbmKBM; i?�i i?2b2 /Bbi`B#miBQMb �`2

FMQrM BM �/p�M+2X

h?Bb T�`iBiBQM Q7 i?2 BMM2` T`Q/m+i bm;;2bib +QM+2Tim�HBxBM; bBKBH�`Biv �b �M QT2`�iBQM i?�i /Bb+QmMib

i?2 2biBK�i2/ BMM2` T`Q/m+i #v bQK2 ;`QmT@bT2+B}+ �KQmMi �M/ �TTHB2b i?2 MQ`K�HBxBM; T`QD2+iBQM QMHv iQ

i?2 T`QTQ`iBQM Q7 i?2 p�`B�iBQM BM i?2 BMM2` T`Q/m+i i?�i r2 ?�p2 2biBK�i2/ r2 +�M �ii`B#mi2 iQ i?2 p�`B�iBQM

BM MQ`K�HBx�iBQM r2B;?ibX �M Q#b2`p�iBQM@rBb2 bBKBH�`Biv +Q2{+B2Mi +�M #2 T`Q/m+2/ #v bm#i`�+iBM; i?2

2biBK�i2/ ;`QmT@bT2+B}+ BMi2`+2Ti Q7 i?2 BMM2` T`Q/m+i `2;`2bbBQM 7`QK 2�+? Q#b2`p�iBQMǶb BMM2` T`Q/m+i-

i?2M /BpB/BM; i?Bb [m�MiBiv #v i?2 MQ`K�HBx�iBQM r2B;?i 7Q` i?Bb Q#b2`p�iBQM,

bBKև֊վռև	Ӷք
 ӷք
 � ਓӶք
 ӷքਔ ਷ 	ᅬЈ � ᅬφԍք
]]Ӷք]]]]ӷք]]
Rk



h?2 /Bz2`2M+2 #2ir22M i?Bb [m�MiBiv �M/ +Qb	Ӷք
 ӷք
 Bb � +m`pBHBM2�` 7mM+iBQM Q7 i?2 MQ`K�HBx�iBQM r2B;?i

U`2+�HH i?2 /m�H BMi2`T`2i�iBQM Q7 ᅬЈ �b i?2 HQr2`@Q`/2` MQ`K�HBx�iBQM r2B;?i +Q2{+B2Mi BM i?2 `�iBQ KQ/2HV-

�M/ i?2 HQr2`@Q`/2` +Q2{+B2Mi QM i?2 MQ`K�HBx�iBQM r2B;?i BM i?2 +QKTQM2Mi KQ/2H ᅬϵ Bb �M 2biBK�i2 Q7

i?2 K2�M Q7 i?Bb /Bbi`B#miBQMX LQiB+2 i?�i bBKւև֊սռև	Ӷք
 ӷք
 � 	ᅬЈ � ᅬφԍք
�]]Ӷք]]]]ӷք]] Bb �HbQ � bBKBH�`Biv

+Q2{+B2MiX AM Qi?2` rQ`/b- �MQi?2` r�v Q7 r`BiBM; i?2 +QbBM2 bBKBH�`Biv r?2M i?2`2 Bb � FMQrM ;`QmTBM; Bb

BM i2`Kb Q7 � /2+QKTQbBiBQM BMiQ � HQ+�H bBKBH�`Biv +QKTQM2Mi �M/ � ;HQ#�H /Bb+`2T�M+v +QKTQM2Mi i?�i +�M

#2 2biBK�i2/ 7`QK i?2 /�i�,

+Qb	Ӷք
 ӷք
 � bBKև֊վռև	Ӷք
 ӷք
 � ᅮ	Ӷք
 ӷք

�bbmKBM; i?�i ᅬЈ � ᅬφ � � BM i?2 mM+Q``2+i2/ +QbBM2 bBKBH�`Biv `2;`2bbBQM 7Q`+2b i?2 b2+QM/ bBKBH�`Biv i2`K

iQ x2`QX h?Bb �KQmMib iQ �M �bbmKTiBQM i?�i �HH Q7 i?2 bBKBH�`Biv #2ir22M � �M/ " Kmbi #2 `2H�i2/ iQ

i?2 ;`QmTBM; p�`B�#H2X h?2 K�BM +QMb2[m2M+2 Q7 i?Bb �bbmKTiBQM Bb i?�i +Qb	Ӷք
 ӷք
 Bb �Hr�vb BM~�i2/ rBi?

`2bT2+i iQ i?2 ;`QmTBM; B7 i?2 `�iBQ Bb +QKTmi2/ BM i?2 ;HQ#�H #�bBbX 1KTHQvBM; i?2 +Q``2+i2/ KQ/2H K�F2b

Bi TQbbB#H2 iQ `2+Qp2` �M 2biBK�i2 Q7 bBKև֊վռև	Ӷք
 ӷք
 i?�i �HHQrb bQK2 Q7 i?2 ;HQ#�H bBKBH�`Biv iQ #2 mM`2H�i2/

iQ i?2 HQ+�H +QKT�`BbQM i?2 KQ/2H Bb K2�Mi iQ i2biX

q2B;?i 7mM+iBQM K2�bm`2K2Mi 2``Q`X � `2+m``2Mi 72�im`2 Q7 i?Bb ivT2 Q7 �M�HvbBb Bb i?�i i?2 HQ+�H

MQ`K�HBx�iBQM r2B;?i 7mM+iBQM Bb 2biBK�i2/ 7`QK i?2 b�K2 /�i� �b i?2 BMM2` T`Q/m+iX PM2 +QmH/ `2�bQM�#Hv

Q#D2+i iQ i?Bb T`Q+2/m`2X AM i?2 +QMi2ti Q7 `2;`2bbBQM �M�HvbBb- r?2M i?2 HQ+�H MQ`K�HBx�iBQM r2B;?i Bb

BMi`Q/m+2/ BMiQ i?2 Qi?2` bB/2 Q7 i?2 KQ/2H- i?2 KQ/2H }i rBHH mbm�HHv BM+`2�b2 U/2T2M/BM; QM b�KTH2 bBx2-

2i+XVX aQK2 Q7 i?Bb �//2/ 2tTH�M�iQ`v TQr2` Bb /m2 iQ i?2 7�+i i?�i i?2 MQ`K�HBx�iBQM T`QD2+iBQM 2``Q`b �`2

+Q``2H�i2/Xk 1ti2`M�H 2biBK�i2b Q7 rQ`/ 7`2[m2M+v U2X;X i?2 *Q`Tmb Q7 *QMi2KTQ`�`v �K2`B+�M 1M;HBb?V +�M

#2 mb2/ iQ b?Qr i?�i mbBM; 2ti2`M�H rQ`/ 7`2[m2M+v BM7Q`K�iBQM `2bmHib BM [m�HBi�iBp2Hv bBKBH�` #mi ?B;?@

k� +HQb2Hv `2H�i2/ Bbbm2 Bb i?�i rQ`/ 2K#2//BM; �M�Hvb2b �`2 b2MbBiBp2 iQ i?2 BMi`BMbB+ 7`2[m2M+v@#�b2/ b2H2+iBQM BM i?2
rQ`/ +QmMi b�KTHBM; T`Q+2/m`2X h?2 H�`;2 MmK#2` Q7 HQr@7`2[m2M+v rQ`/b BKTHB2b �M mMQ#b2`p2/ b2i Q7 `2H�i2/ rQ`/b i?�i
+QmH/ ?�p2 #22M BM+Hm/2/- �M/ i?2`2 Bb � bi22T #B�b@p�`B�M+2 i`�/2Qz BMpQHp2/ BM b2H2+iBM; i?2 KBMBKmK 7`2[m2M+v rBM/QrX
"Qi? Bbbm2b KQiBp�i2 +QMbB/2`BM; �M 2ti2`M�H rQ`/ 7`2[m2M+v 2biBK�i2X _2b2�`+?2`b mbm�HHv mb2 i?2 Q#b2`p2/ rQ`/ +QmMi �#Qp2
� i?`2b?QH/ BM � +Q`Tmb Q7 /Q+mK2Mib �b � THm;@BM 2biBK�i2 Q7 i?2 T`Q#�#BHBiv Q7 Q#b2`pBM; � rQ`/- #mi i?Bb 2biBK�i2 Bb Bib2H7
7`2[m2M+v@/2T2M/2Mi #2+�mb2 i?2`2 Bb ?2B;?i2M2/ K2�bm`2K2Mi 2``Q` BM i?2 HQr 7`2[m2M+v `2;BQM �M/ � b?�`T /Bb+QMiBMmBiv �i i?2
i?`2b?QH/X h?2 i?`2b?QH/ Bb i?2 T�`i Q7 i?2 `2K�BMBM; p2+iQ` bT�+2 i?�i Bb i?2 KQbi �z2+i2/ #v i?2 bBx2@#B�b2/ b�KTHBM; T`Q#H2KX
�M BKTHB+�iBQM Q7 i?Bb B/2� Bb i?�i +miiBM; Qz i?2 KQ/2H �i � }t2/ i?`2b?QH/ +�M b2`BQmbHv BKT�+i i?2 [m�HBi�iBp2 BMi2`T`2i�iBQM
Q7 i?2 KQ/2H- #2+�mb2 i?Bb `2;BQM Q7 i2`Kb Bb �HbQ KQ`2 bT2+B}+ QM �p2`�;2X q?2M i?2 `2b2�`+? ;Q�H Bb iQ K2�bm`2 +QM+2Tib #v
B/2MiB7vBM; bm#bT�+2b Q7 i?2 p2+iQ` bT�+2- Bi Bb BKTQ`i�Mi iQ +QMbB/2` ?Qr [m�HBi�iBp2 BMi2`T`2i�iBQMb Q7 i?Bb bT�+2 �`2 �z2+i2/ #v
T2`im`#�iBQMb iQ i?Bb i?`2b?QH/X �//BiBQM�HHv- /2MQKBM�iQ` K2�bm`2K2Mi 2``Q` `2bmHib BM #B�b2/ 2biBK�i2b- T�`iB+mH�`Hv r?2M Bi
Bb �bbQ+B�i2/ rBi? չք UkNVX h?Bb bBim�iBQM �HbQ +`2�i2b /B{+mHiB2b 7Q` 7`2[m2M+v �/DmbiK2Mi #2+�mb2 r2 /Q MQi mbm�HHv ?�p2 �M
2ti2`M�H ;`QmT@bT2+B}+ 7`2[m2M+v 2biBK�i2X AM ;2M2`�H `2b2�`+?2`b b?QmH/ T`272` i?2 ?2i2`QbF2/�biB+ 2biBK�iQ` #2+�mb2 i?Bb KQ/2H
2tT`2bb2b �M 2tT2+i�iBQM i?�i � bBKBH�`Biv K2�bm`2 Qp2` rQ`/ p2+iQ`b ǳb?QmH/Ǵ ?�p2 7`2[m2M+v@/2T2M/2Mi T`QD2+iBQM 2``Q`bX
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p�`B�M+2 TQBMi 2biBK�i2b Q7 i?2 BMM2` T`Q/m+i `2;`2bbBQM KQ/2HX *QMb2[m2MiHv `2b2�`+?2`b rBHH i2M/ iQ b22 �

+QMbB/2`�#H2 DmKT BM _ϵ �M/ +?�M;2b BM i?2 bm#bi�MiBp2 �M/ bi�iBbiB+�H bB;MB}+�M+2 Q7 2biBK�i2/ [m�MiBiB2b

Q7 BMi2`2bi r?2M �Mv +`2/B#H2 2biBK�i2 Q7 rQ`/ 7`2[m2M+v Bb �//2/X

*2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX AM �TTHB2/ b2iiBM;b- `2b2�`+?2`b i2M/ iQ QT2`�iBQM�HBx2 +QM+2Tib

Q7 BMi2`2bi #v mbBM; }t2/ rQ`/ HBbib iQ BM/m+2 �M 2MiB`2 b2i Q7 `2H�i2/ rQ`/ p2+iQ` T�B`bX hQ `2T`2b2Mi +QM@

+2Tib �b /Bb+`2i2 K�i?2K�iB+�H Q#D2+ib- `2b2�`+?2`b �;;`2;�i2 i?2 b2i Q7 p2+iQ`b i?�i `2bmHib 7`QK � rQ`/

HBbi BMiQ � +2Mi`QB/ �M/ mb2 i?2 +QbBM2 bBKBH�`Biv iQ Bi �b � [m�MiBiv Q7 BMi2`2biX hQ +QMiBMm2 Qm` ;2M/2`@

b2MiBK2Mi �M�HvbBb 2t�KTH2 7`QK �#Qp2- r2 rQmH/ MQr #2 BMi2`2bi2/ BM 2biBK�iBM; [m�MiBiB2b BMpQHpBM; Ub�vV

+Qb	ဇ	Ӷֈռ֎վ֐ևք։ր

 ӷ֐։֋ևրռ֎ռ։֏
 �M/ +Qb	ဇ	Ӷցրֈք։ք։ր

 ӷ֋ևրռ֎ռ։֏
- r?2`2 ဇ	Ԧ
 BM/B+�i2b i?2 1m+HB/2�M +2M@

i`QB/ Q7 i?2 +Q``2bTQM/BM; p2+iQ` b2iX h?Bb bi`�i2;v �TT2�`b +QKKQMHv BM �TTHB2/ b2iiBM;bc �Hi?Qm;? i2KTi@

BM;- BM ;2M2`�H Bi i2M/b iQ BMi2MbB7v i?2 7`2[m2M+v /BbiQ`iBQM `2H�iBp2 iQ � /B`2+i �M�HvbBb Q7 i?2 +QKTQM2Mi

p2+iQ`bX

*QKT�`BbQMb Q7 i?Bb ivT2 +�M #2 7�+iQ`2/ BMiQ � b2i Q7 BMM2` T`Q/m+ib #2ir22M i?2 ԙ
 Ԛ b2H2+i2/ b2ib Q7

+QKTQM2Mi p2+iQ`b BM i?2 Q`B;BM�H p2+iQ` bT�+2X h?2 +�b2 rBi? QM2 �//BiBQM�H p2+iQ`- +Qb	Ӷ�ӷ
 Ӹ
- T`QpB/2b

� mb27mH #�bB+ +�b2 iQ b?Qr ?Qr i?Bb �M�HviB+ +?QB+2 +QMi`B#mi2b iQ 7`2[m2M+v /BbiQ`iBQMX 6B`bi- Q#b2`p2 i?�i

i?2 MQ`K�HBx�iBQM r2B;?i 7mM+iBQM BKTHB2/ #v �//BM; i?2 p2+iQ`b BM+Hm/2b i?2 T�B`rBb2 +QKTQM2Mi p2+iQ`

BMM2` T`Q/m+ib,

+Qb	Ӷ � ӷ
 Ӹ
 � ௴ք	Ӷք � ӷք
	Ӹք
ఊ௴ք	Ӷք � ӷք
ϵఊ௴ք	Ӹք
ϵ� ௴ք	Ӷք � ӷք
	Ӹք

GLq	Ӷ � ӷ
 Ӹ
� ௴ք	ӶքӸք � ӷքӸք

GLq	Ӷ � ӷ
 Ӹ
� ௴ք ӶքӸք
GLq	Ӷ � ӷ
 Ӹ
 � ௴ք ӷքӸք

GLq	Ӷ � ӷ
 Ӹ
 �
GLq	Ӷ � ӷ
 Ӹ
 � ఋంք 	Ӷϵք � ӷϵք � �Ӷքӷք
ఋంք Ӹϵք� ఋంք Ӷϵք � ంք ӷϵք � � ంք Ӷքӷքఋంք Ӹϵք� ఊ]]Ӷ]]ϵϵ � ]]ӷ]]ϵϵ � � ਓӶ
 ӷਔ]]Ӹ]]� Ԗ	Ӷք
 ӷք
 ]]Ӹք]]
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LQi2 i?�i Ԗ	Ӷք
 ӷք
 Bb � 7mM+iBQM Q7 i?2 BMM2` T`Q/m+i #2ir22M Ӷ �M/ ӷ BM �//BiBQM iQ i?2B` `2bT2+iBp2 MQ`KbX

h?Bb H2�/b iQ � /Bz2`2Mi 2tT�MbBQM Q7 i?2 mM+Q``2+i2/ +QbBM2 KQ/2H BMiQ i?2 BMM2` T`Q/m+i `2;`2bbBQM,

+Qb	Ӷք � ӷք
 Ӹք
 � ᅫ੟Ј � ᅫ੟φԍք � ᅯքਓӶք � ӷք
 Ӹքਔ
GLq	Ӷ � ӷ
 Ӹ
 � ᅫ੟Ј � ᅫ੟φԍք � ᅯքਓӶք � ӷք
 Ӹքਔ � ᅫ੟ЈGLq	Ӷ � ӷ
 Ӹ
 � ᅫ੟φԍքGLq	Ӷ � ӷ
 Ӹ
 � ᅯքGLq	Ӷ � ӷ
 Ӹ
ਓӶք � ӷք
 Ӹքਔ � ᅫ੟ЈԖ	Ӷք
 ӷք
 ]]Ӹք]] � ᅫ੟φԍքԖ	Ӷք
 ӷք
 ]]Ӹք]] � ԥք� ᅫ੟ϵ � ᅫ੟ϯԍք � ᅫ੟ΚԖ	Ӷք
 ӷք
 � ᅫ੟Θ]]Ӹք]]� ᅫ੟ϩԍքԖբӴգ	Ӷ
 ӷ
 � ᅫ੟Ϩԍք]]Ӹք]]

AM+Hm/BM; �M �//BiBQM�H p2+iQ` QM QM2 bB/2 Q7 i?2 +QbBM2 `�iBQ Qmi+QK2 BKTHB2b � KQ/2H i?�i QKBib 7Qm`

�//BiBQM�H p�`B�#H2b #v }tBM; i?2B` +Q2{+B2Mib iQ x2`QX AM �//BiBQM iQ i?2 KBbbBM; BMi2`+2Ti �M/ HQr2`@Q`/2`

;`QmTBM; p�`B�#H2 i2`K �b BM i?2 #BM�`v �M�HvbBb- � F2v Bbbm2 Bb /2i2`KBMBM; r?2i?2` i?2 +QKTQM2Mib Q7 i?2

MQ`K�HBx�iBQM r2B;?i ?�p2 /BbiBM+i U+QM/BiBQM�HV �bbQ+B�iBQMb rBi? i?2 i`�Mb7Q`K2/ BMM2` T`Q/m+iX

� T�`iB+mH�`Hv +QKKQM p2`bBQM Q7 i?Bb KQ/2H �`Bb2b r?2M i?2 +QHH2+iBQM Q7 +QbBM2 bBKBH�`BiB2b Bb /2`Bp2/

7`QK +QKT�`BbQMb Q7 +2Mi`QB/b +QKTQb2/ Q7 ԙ rQ`/ p2+iQ`b iQ K2K#2`b Q7 � b2i Q7 ԝ rQ`/ p2+iQ`b- r?2`2]Ӷ] � ]ӷ] � �X Uh?2 T�T2` #v L2HbQM (kykR) Bb �M 2t�KTH2 Q7 i?Bb ivT2 Q7 KQ/2HXV 1ti2M/BM; iQ ԙ p2+iQ`b,

+Qb	Ӷφ � ��� � Ӷօ
 ԍ
 � +Qb	ဇ
 ԍ
 � ௴օ ௴ք	ဇօքԍք
ఊ௴ք	௴օ ဇօք
ϵఊ௴ք ԍϵք৉ৈৈে� ௴ք	Ӷφԍք � ��� � Ӷօԍք
ఊ௴ք	Ӷφ � ��� � Ӷօ
ϵఊ௴ք ԍϵք ৌোো৊ఌంք 	ంօ ဇօք
ϵ � ఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜ�
GLq	ဇ
 ԍ
 � ఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜఋంք ԍϵք

h?Bb +QbBM2 bBKBH�`Biv Bb � r2B;?i2/ �p2`�;2 Q7 i?2 BMM2` T`Q/m+ib #2ir22M i?2 i�`;2i p2+iQ` ԍ �M/ 2�+? Q7 i?2

+QKTQM2Mi p2+iQ`b ဇօX h?2 MQ`K�HBx�iBQM r2B;?i Bb � 7mM+iBQM Q7 i?2 b[m�`2/ MQ`Kb Q7 2�+? Q7 i?2 +QKTQM2Mi

p2+iQ`b �M/ i?2B` T�B`rBb2 BMM2` T`Q/m+ib rBi? 2�+? Qi?2`X P#b2`p2 irQ 7�+ib �#Qmi i?Bb r2B;?iX 6B`bi- BM

2�+? BMM2` T`Q/m+i i?2 7�KBHB�` MQ`K�HBx�iBQM r2B;?i ]]ဇօ]]]]ဇօ੟]] `2�TT2�`b �;�BMX a2+QM/- �//BM; i?2 ԙi?

rQ`/ p2+iQ` iQ ဇ BKTHB2b �//BM; ԙ ਷ � KQ`2 +QKT�`BbQMb iQ i?2 r2B;?i 7mM+iBQMX S`2@+QKTQbBM; i?2 rQ`/

p2+iQ`b BM Ӷ iQ 7�+BHBi�i2 i?2 +QKT�`BbQM iQ 2�+? ԍք i?mb BKTHB2b +QKTmiBM; �HH Q7 i?2 T�B`rBb2 BMM2` T`Q/m+ib
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ਛӶք
 Ӷօਜ- #mi rBi?Qmi �++QmMiBM; 7Q` i?2 mM+2`i�BMiv �bbQ+B�i2/ rBi? i?Bb K2�bm`2X h?2 +Q``2bTQM/BM; BMM2`

T`Q/m+i `2;`2bbBQM Bb �b 7QHHQrb,

+Qb	ဇք
 ԍք
 � ᅭ੟Ј � ᅭ੟φӹք � ᅯքਓဇք
 ԍքਔ � ᅭЈGLq	ဇք
 ԍք
 � ᅭφӹքGLq	ဇք
 ԍք
 � ԥք�ᅭϵ � ᅭϯӹքంօ ਛဇօք
 ԍքਜ � ᅭЈఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜఋంք ԍϵք� ᅭφӹքఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜఋంք ԍϵք � ԥք�ᅭϵ � ᅭϯӹք
h?2 H27i ?�M/ bB/2 Q7 i?2 KQ/2H /2+QKTQb2b BMiQ � bmK Q7 i?2 +QKTQM2Mi BMM2` T`Q/m+ibX h?2 BKTHB+Bi KQ/2H

7Q` � ;Bp2M +QKT�`BbQM +�M #2 +QMbi`m+i2/ #v KQpBM; i?2 ԙ ਷ � �Hi2`M�iBp2 +QKT�`BbQMb iQ i?2 `B;?i ?�M/

bB/2 Q7 i?2 `2;`2bbBQM 2[m�iBQM,

ਛဇօք
 ԍքਜ � ᅭЈఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜఋంք ԍϵք� ᅭφӹքఌంօ ]]ဇօ]]ϵϵ � � ంօӴօ੟ ਛဇօ
 ဇօ੟ਜఋంք ԍϵք� ᅭϵ � ᅭϯӹք � ԥք� ᅹφ ਛဇφӴք
 ԍքਜ � ੈ � ᅹօ਷φ ਟဇ	օ਷φ
Ӵք
 ԍքਠ
h?2 BMM2` T`Q/m+i `2;`2bbBQM �M/ i?2 +QMbi`�BM2/fmM+Q``2+i2/ KQ/2H �HBF2 �bbmK2 i?�i i?2 HBMF2/ BMM2`

T`Q/m+i +Q2{+B2Mib �`2 �HH 2[m�Hc i?Bb Bb 2[mBp�H2Mi iQ �bbmKBM; i?�i i?2 +Q``2bTQM/BM; bm#bT�+2 Bb iQi�HHv

BbQi`QTB+X �//BiBQM�HHv- i?2 x2`Q +QM/BiBQM�H K2�M 2``Q` �bbmKTiBQM BM i?Bb KQ/2H �HbQ `2[mB`2b i?2 2``Q`b Q7

i?2b2 /Bbi�M+2b iQ #2 Kmim�HHv mM+Q``2H�i2/X h?Bb Bb � p2`v bi`BM;2Mi b2i Q7 �bbmKTiBQMbX

LQi2 i?�i i?2 7`2[m2M+v /BbiQ`iBQM BM +QbBM2 bBKBH�`Biv BM/m+2/ #v TQQHBM; i?2 Ӷ p2+iQ`b �M/ +QMbi`m+iBM;

MQ`K�HBx�iBQM r2B;?ib BM i?Bb r�v Bb MQi �//`2bb2/ #v +Q``2+iBM; i?2 MQ`K�HBx�iBQM r2B;?i �/DmbiK2MiX h?2

`2�bQM 7Q` i?Bb Bb i?�i i?2 ;`QmTBM; p�`B�#H2 ӹք �M/ i?2 +2Mi`QB/ MQ`K ]]ဇչՎ]] �`2 2t�+iHv +QHHBM2�`- BKTHvBM;

i?2 +QKT�`BbQM �b +QMbi`m+i2/ +�MMQi /Bz2`2MiB�i2 r?2i?2` i?2 +Q2{+B2Mi ᅭϯ `2~2+ib i?2 ;`QmTBM; Q7 p2+iQ`bԍք +Q``2bTQM/BM; iQ ဇչՎ Q` i?2 b+�H2 Q7 i?2 bm#bT�+2 i?2v BM?�#BiX h?Bb `2H�i2b iQ i?2 [m2biBQM Q7 r?2i?2` �

KQ/2H Q7 bBKBH�`Biv b?QmH/ �HHQr ]]Ӷ]] �M/ ]]ӷ]] iQ ?�p2 b2T�`�#H2 �bbQ+B�iBQMb rBi? i?2 BMM2` T`Q/m+iX A rBHH

/Bb+mbb i?Bb Bbbm2 BM /2Ti? BM i?2 +QMi2ti Q7 � KQ`2 +QKTH2t #Bp�`B�i2 KQ/2HX

*2Mi`QB/ +QbBM2b �`2 �MBbQi`QTB+�HHv r2B;?i2/ 2biBK�i2b Q7 i?2 bm#bT�+2 K2�M +QbBM2 bBKBH�`BivX

>Qr b?QmH/ `2b2�`+?2`b i?BMF �#Qmi i?2 BbQi`QTv �bbmKTiBQM BKTHB+Bi BM +QKT�`BM; [m�MiBiB2b HBF2 +Qb	ဇ
 ԍք
\
Re



PM2 r�v iQ #`2�F /QrM i?Bb KQ/2H Bb iQ i?BMF Q7 Bi �b � bT2+B}+ 2biBK�i2 Q7 i?2 bm#bT�+2@bT2+B}+ UBX2X +QM/B@

iBQM�HV K2�M +QbBM2 bBKBH�`Biv ඩ<+Qb	ဇօ
 ԍք
]ӿ � ԙ> BKTHB2/ #v i?2 rQ`/ p2+iQ`b i?�i K�F2 mT i?2 +QKTQb2/

p2+iQ`- Q` �Hi2`M�iBp2Hv ඩ<ਛဇօ
 ԍքਜ ]ԁԃԌքօ
 ӿ � ԙ>X h?Bb bBKTH2 +QKT�`BbQM +H�`B}2b r?�i Bi rQmH/ i�F2 7Q`

i?2 +2Mi`QB/ KQ/2H iQ #2 MQ KQ`2 7`2[m2M+v /BbiQ`i2/ i?�M i?2 bBKTH2 KQ/2,

+Qb ৃ �ԃ ంօ ဇօք
 ԍքৄ � �ԃ ంօ +Qb	ဇօք
 ԍք
ਟ φկ ௴օ ဇօք
 ԍքਠ]]ԃ਷φ ௴օ ဇօք]]]]ԍք]] � �ԃ ంօ ਛဇօք
 ԍքਜ]]ဇօք]]]]ԍք]]�ԃ ంօ ਛဇօք
 ԍքਜ]]ԃ਷φ ௴օ ဇօք]]]]ԍք]] � �ԃ ంօ ਛဇօք
 ԍքਜ]]ဇօք]]]]ԍք]]�ԃ ంօ ਛဇօք
 ԍքਜ]]ԃ਷φ ௴օ ဇօք]] � �ԃ ంօ ਛဇօք
 ԍքਜ]]ဇօք]]�ԃ ంօ ਛဇօք
 ԍքਜ � �ԃ ంօ ਛဇօք
 ԍքਜ ]]ԃ਷φ ௴օ ဇօք]]]]ဇօք]]
h?2 +2Mi`QB/ +QbBM2 bBKBH�`Biv UiQ � mMBi `272`2M+2 p2+iQ`V Bb � r2B;?i2/ K2�M Q7 i?2 +QKTQM2Mi BMM2` T`Q/m+ibX

6Q` i?2 +2Mi`QB/ iQ /2b+`B#2 i?2 bm#bT�+2 �bbQ+B�iBQMb rBi?Qmi /BbiQ`iBQM- i?2 r2B;?ib ᆁքօ � ]]կ਷ȯ ௴Տ ျՏՎ]]]]ျՏՎ]]
Kmbi #2 /Bbi`B#mi2/ rBi? K2�M QM2c i?�i Bb- i?2 +2Mi`QB/ Kmbi HB2 BM �M �TT`QtBK�i2Hv BbQi`QTB+ bm#bT�+2X

"v +QMbi`m+iBQM i?Bb �bbmKTiBQM Bb MQi K2i BM rQ`/ 2K#2//BM; �M�HvbBbX "2+�mb2 i?2 b+�H2 /BbiQ`iBQM Bb

+QKTH2t- � H�`;2 MmK#2` Q7 bBim�iBQMb K�v `2bmHi BM �TT`QtBK�i2Hv x2`Q M2i #B�bX PM �p2`�;2 i?2 /BbiQ`iBQM

BM i?2 2biBK�iQ` BM+`2�b2b rBi? i?2 MmK#2` Q7 +QKTQM2Mib BM i?2 K2�M p2+iQ`c K2�M p2+iQ`b �`2 K2+?�MB+�HHv

b?Q`i2M2/ #v i?2 MmK#2` Q7 +QKTQM2Mi p2+iQ`b- `2bmHiBM; BM � HQr2` b+�H2 `�iBQ /m2 iQ i?2 `2b2�`+?2`Ƕb +?QB+2

Q7 bm#bT�+2 bBx2 UBX2X MmK#2` Q7 +QKTQM2Mi p2+iQ`bVX h?2 +2Mi`QB/ +QbBM2 KQ/2H i2M/b iQ Qp2`bi�i2 i?2 K2�M

bm#bT�+2 +QbBM2 �b � `2bmHiX

� KBMBK�H �Hi2`M�iBp2 T`Q+2/m`2 Bb iQ 2biBK�i2 � b2T�`�i2 KQ/2H 7Q` 2�+? Q7 i?2 ԙ p�`B�#H2b BM i?2

+QKTQb2/ p2+iQ`- bQ i?�i i?2 KQ/2H T�`�K2i2`b +�M p�`v 7`QK +QKT�`BbQM iQ +QKT�`BbQM `�i?2` i?�M T`2@

bmKBM; � bBM;H2 }t2/ T�`�K2i2` �+`Qbb i?2 2MiB`2 b2iX h?Bb ?�b i?2 �/p�Mi�;2 Q7 +QMbB/2`�#Hv bBKTHB7vBM;

i?2 BMi2`T`2i�iBQM Q7 i?2 MQ`K�HBx�iBQM r2B;?iBM; T`Q+2/m`2X h?2 BM+HmbBQM Q7 i?2 ᅹօ i2`Kb Bb �HbQ bm;;2biBp2

Q7 i?2 #Bp�`B�i2 +QbBM2 `2;`2bbBQM UBX2X QM �p2`�;2- ?Qr Kmim�HHv T`2/B+i�#H2 �`2 i?2 T�B`rBb2 /Bbi�M+2b BM ဇ
iQ ԍ- +QM/BiBQM�H QM 7`2[m2M+v\VX �Hi2`M�iBp2Hv- `2b2�`+?2`b +QmH/ 2biBK�i2 � KmHiBp�`B�i2 HBM2�` KQ/2H rBi?

i?2 b2i Q7 BMM2` T`Q/m+ib �b i?2 Qmi+QK2 p2+iQ`- r?B+? +QK#BM2b #Qi? �TT`Q�+?2bX

"Bp�`B�i2 +QbBM2 bBKBH�`Biv `2;`2bbBQMX _2b2�`+?2`b bQK2iBK2b 2biBK�i2 � HBM2�` `2H�iBQMb?BT #2ir22M

irQ b2ib Q7 +QbBM2 bBKBH�`BiB2b /B`2+iHvX 6Q` 2t�KTH2- r2 KB;?i KQ/2H i?2 +QbBM2 bBKBH�`Biv #2ir22M K�b+mHBM2

Rd



�M/ TH2�b�Mi rQ`/b �b � HBM2�` 7mM+iBQM Q7 i?2 bBKBH�`Biv #2ir22M 72KBMBM2 �M/ mMTH2�b�Mi rQ`/bX h?Bb H2�/b

iQ �MQi?2` b2i Q7 QKBii2/ p�`B�#H2 +QMbi`�BMib,

+Qb	Ӷք
 ӷք
 � ᅭ੟Ј � ᅭ੟φ +Qb	Ӹք
 ӹք
 � ᅯքਓӶք
 ӷքਔ � ᅭЈGLq	Ӷք
 ӷք
 � ᅭφ +Qb	Ӹք
 ӹք
GLq	Ӷք
 ӷք
 � ԥք� ᅭϵ � ᅭϯ +Qb	Ӹք
 ӹք
 � ᅭΚGLq਷φ	Ӹք
 ӹք
 � ᅭΘ ਓӸք
 ӹքਔ� ᅭϩ ਓӸք
 ӹքਔ GLq	Ӷք
 ӷք
 � ᅭϨ GLq	Ӷք
 ӷք

GLq	Ӹք
 ӹք


AM7Q`K�HHv- i?Bb KQ/2H +`2�i2b 7`2[m2M+v /2T2M/2M+2 /m2 iQ i?2 `�iBQ Q7 7`2[m2M+v 7mM+iBQMb QM 2�+? bB/2 Q7

i?2 KQ/2H- BM �//BiBQM iQ i?2 BMi`BMbB+ /Bbi`B#miBQM�H b?B7i QM i?2 H27i bB/2 �HQM2X AM �//BiBQM iQ i?2 x2`Q2/ᅭϵ �M/ ᅭϯ +Q2{+B2Mib- i?2 #Bp�`B�i2 +QbBM2 bBKBH�`Biv `2;`2bbBQM QKBib i2`Kb 7Q` i?2 HQr2`@Q`/2` +QKTQM2Mib

Q7 i?2 `B;?i +QbBM2 UᅭΚ- ᅭΘVX �//BiBQM�HHv- ᅭϩ +�Tim`2b i?2 TQi2MiB�H BMi2`�+iBQM Q7 i?2 `B;?i BMM2` T`Q/m+i

rBi? i?2 H27i MQ`K�HBx�iBQM r2B;?ic BMimBiBp2Hv- i?Bb Bb �M 2biBK�i2 Q7 ?Qr /Bz2`2Mi r2 i?BMF i?2 /Bbi�M+2

�bbQ+B�iBQM Bb �i /Bz2`2Mi HQ+�iBQMb BM i?2 H27i 7`2[m2M+v /Bbi`B#miBQMX �M�HQ;QmbHv- ᅭϨ �bb2bb2b r?2i?2` i?2`2

Bb � /Bz2`2M+2 BM i?2 b+�H2 �bbQ+B�iBQM Qp2` i?2 /Bbi`B#miBQM Q7 H27i MQ`K�HBx�iBQM r2B;?ibX h?2b2 i2`Kb �`2

T�`iB+mH�`Hv BKTQ`i�Mi iQ BM+Hm/2 B7 i?2 /2T2M/2Mi �M/ BM/2T2M/2Mi +QbBM2b b?�`2 � +QKTQM2Mi rQ`/ p2+iQ`

UBX2X B7 i?2 BM+Q``2+i bT2+B}+�iBQM Bb Q7 i?2 7Q`K +Qb	Ӷք
 ӷք
 � ᅭ੟Ј � ᅭ੟φ +Qb	Ӷք
 Ӹք
 � ᅯքVX h?Bb Q++m`b Q7i2M BM

�TTHB2/ b2iiBM;bX A /Bb+mbb i?Bb KQ/2H BM KQ`2 /2i�BH #2HQrX

"Bp�`B�i2 +2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX h?2 +QKTQb2/ +QbBM2b ဇੋ +�M #2 bm#biBimi2/ BMiQ i?2

#Bp�`B�i2 +QbBM2 `2;`2bbBQM iQ vB2H/ � +QK#BM2/ KQ/2H,

+Qb	ဇբ
 Ԏք
 � ᅭ੟Ј � ᅭ੟φ +Qb	ဇգ
 ԍք
 � ᅯքਛဇբ
 Ԏքਜ � ᅭЈGLq	ဇբ
 Ԏք
 � ᅭφ +Qb	ဇգ
 ԍք
GLq	ဇբ
 Ԏք
 � ԥք� ᅭϵ � ᅭϯ +Qb	ဇգ
 ԍք
 � ᅭΚGLq਷φ	ဇգ
 ԍք
 � ᅭΘ ਗဇգ
 ԍքਘ� ᅭϩ ਗဇգ
 ԍքਘ GLq	ဇբ
 Ԏք
 � ᅭϨ GLq	ဇբ
 Ԏք

GLq	ဇգ
 ԍք


1�+? Q7 i?2 `B;?i@?�M/ BMM2` T`Q/m+i i2`Kb Uᅭφ
 ᅭϯ
 ᅭΘ
 ᅭϩV /2+QKTQb2b 7m`i?2` BMiQ � bmK Q7 +QKTQM2MirBb2

BMM2` T`Q/m+ib Ui2�H i2`Kb #2HQrVX AM i?2 mM+Q``2+i2/ KQ/2H �HH #mi ᅭφ �`2 x2`Q2/ Qmi- #mi Qi?2`rBb2 2�+? Q7

i?2b2 +Q2{+B2Mib Bb 7Q`+2/ iQ #2 2[m�H �+`Qbb i?2 K�`;BM�H �M/ DQBMi BMM2` T`Q/m+i �M/ H27i@?�M/ MQ`K�HBx�iBQM

r2B;?i /Bbi`B#miBQMbX �//BiBQM�HHv- i?2 KQ/2H BM+Q`TQ`�i2b � H27i@?�M/ +2Mi`QB/- bQ i?2 BbQi`QTv +QMbi`�BMi
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�TTHB2b ?2`2 �b r2HH UTm`TH2VX

ਛဇբօ 
 Ԏքਜ � ᅭЈGLq	ဇբ
 Ԏք
 � ԥք� ᅭϵ � ᅭΚGLq਷φ	ဇգ
 ԍք
 � ᅭϨ GLq	ဇբ
 Ԏք

GLq	ဇգ
 ԍք
� ᅭφ +Qb	ӷφ
 ԍք
GLq	ဇբ
 Ԏք
 � ᅭφ +Qb	ӷϵ
 ԍք
GLq	ဇբ
 Ԏք
 � ���� ᅭϯ +Qb	ӷφ
 ԍք
 � ᅭϯ +Qb	ӷϵ
 ԍք
 � ���� ᅭΘ ਓӷφ
 ԍքਔ � ᅭΘ ਓӷϵ
 ԍքਔ � ���� ᅭϩ ਓӷφ
 ԍքਔ GLq	ဇբ
 Ԏք
 � ᅭϩ ਓӷϵ
 ԍքਔ GLq	ဇբ
 Ԏք
 � ���� ᅹφ ਛဇբφӴք
 ԍքਜ � ੈ � ᅹօ਷φ ਟဇբ	օ਷φ
Ӵք
 ԍքਠ

Pp2`H�TTBM; +QbBM2 bBKBH�`Biv `2;`2bbBQMX lT iQ i?Bb TQBMi A ?�p2 �bbmK2/ i?�i i?2 mM/2`HvBM; rQ`/

p2+iQ` b2ib �`2 MQM@Qp2`H�TTBM;- #mi BM T`�+iB+2 `2b2�`+?2`b Q7i2M +QMbi`m+i Qp2`H�TTBM; +QKT�`BbQMb- 7Q`

2t�KTH2 i?2 +QKT�`�iBp2 �bbQ+B�iBQM Q7 K�b+mHBM2 rQ`/b rBi? TH2�b�Mi Q` mMTH2�b�Mi rQ`/bX h?2 #2?�pBQ`

Q7 i?2 KQ/2H r?2M i?2 +QbBM2b QM 2�+? bB/2 Q7 i?2 KQ/2H b?�`2 � `272`2M+2 p2+iQ` UԎք � ԍքV Bb Q7 bT2+B�H

BMi2`2biX h?Bb Bb � +QKKQM b2imT r?2M i?2 BMi2`2bi Bb BM +QKT�`BM; ?Qr irQ +QM+2Tib U`2T`2b2Mi2/ #v � b2i

Q7 p2+iQ`b Q` � +QKTQb2/ p2+iQ`V `2H�i2 iQ � +QKKQM b2i Q7 rQ`/bX h?2 /2T2M/2M+2 bi`m+im`2 BM i?2 HQ+�H

MQ`K�HBx�iBQM r2B;?i 7mM+iBQM BKTHB2b i?�i i?2 HQr2`@Q`/2` BMi2`�+iBQMb ӹք]]Ԧք]] �M/ ӹք]]ԍք]] �M/ i?2 K�BM

MQ`K i2`Kb ]]Ԧք]] �M/ ]]ԍք]] �`2 Q7 BMi2`2biX AM �//BiBQM i?2 KQ/2H �bbmK2b i?�i i?2 /Bz2`2M+2 BM /Bbi�M+2b Bb

+QKTH2i2Hv +QMi`QHH2/ #v i?2 /Bbi�M+2@b+�H2 �bbQ+B�iBQM �M/ i?�i i?Bb �bbQ+B�iBQM T�bb2b i?`Qm;? i?2 Q`B;BM-

�b BM i?2 bBKTH2 +�b2,

+Qb	Ԧք
 ԍք
 � ᅫ੟Ј � ᅫ੟φӹք � ᅯքਓԦք
 ԍքਔ � ᅫ੟ЈGLqք � ᅫ੟φӹքGLqք � ᅯքGLqքਓԦք
 ԍքਔ � ᅫ੟ЈGLqք � ᅯքGLqք� ᅫ੟φӹք]]Ԧք]]]]ԍք]]� ᅫ੟ϵ � ᅫ੟ϯӹք
� F2v HBKBi�iBQM Q7 i?2 +QKTmi�iBQM Q7 i?2 b+Q`2 Bb i?�i Bi /Q2b MQi �HHQr i?2 +QMi`B#miBQM Q7 i?2 ]]Ԧք]] i2`K iQ

p�`vc i?Bb K�F2b i?2 MQ`K�HBx�iBQM r2B;?i i2`Kb Q7 2�+? BM/BpB/m�H /B{+mHi iQ BMi2`T`2i QM i?2B` QrM- #2+�mb2

i?2 H�+F Q7 p�`B�M+2 BM i?2 p2+iQ` b2i BKTHB2b r2 +�MMQi 2biBK�i2 i?2 mM+2`i�BMiv �bbQ+B�i2/ rBi? �TTHvBM;

i?2 MQ`K r2B;?i BM 2�+? KQ/2HX h?2 q1�h bi�iBbiB+ Ԉ	ԍ
 Ԏ 
 Ӷ
 ӷ
 +QKT�`2b i?2 /Bz2`2M+2 BM K2�Mb Q7 i?2

p2+iQ`b Q7 mM+Q``2+i2/ BMi2`�+iBQM +Q2{+B2Mib ᅫ੟φ	Ԙ

 ᅫ੟φ	ԙ
 �+`Qbb i?2 rQ`/ b2ib ԍ	Ԙ
 �M/ Ԏ 	ԙ
- `2bmHiBM; BM �
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M2bi2/ HBM2�` KQ/2HX h?2 b�KTHBM; /Bbi`B#miBQMb Q7 i?2b2 +Q2{+B2Mib �`2 #BHBM2�`Hv +Q``2H�i2/- �M/ 2�+? Q7

i?2 rQ`/ b2ib ;2M2`�HHv BKTHv /Bz2`2Mi 7`2[m2M+v /Bbi`B#miBQMbX h?Bb +QKTH2t /2T2M/2M+v bi`m+im`2 BM i?2

`2bmHiBM; M2bi2/ KQ/2H T`QT�;�i2b i?2 /BbiQ`iBQM BM i?2 +QKTQM2Mi b+Q`2bX

Pp2`H�TTBM; #Bp�`B�i2 +2Mi`QB/ +QbBM2 bBKBH�`Biv `2;`2bbBQMX Pp2`H�T K�v Q++m` BM i?2 KmHiBp�`B�i2

�M/ +2Mi`QB/ KQ/2Hb b2T�`�i2HvX 6Q` +QM+Bb2M2bb- A /Bb+mbb QMHv i?2B` DQBMi BMi2`�+iBQM rBi? Qp2`H�T �M/ /Q

MQi +QKK2Mi QM i?2 b2T�`�i2 +�b2b UQp2`H�TTBM; +2Mi`QB/ *a_c Qp2`H�TTBM; KmHiBp�`B�i2 *a_VX *QMiBMmBM;

i?2 T`2pBQmb 2t�KTH2- r2 K�v rBb? iQ +QKT�`2 irQ +2Mi`QB/b ဇբ �M/ ဇգ iQ i?2 b�K2 b2i Q7 p2+iQ`b ԍX h?2

/�i� 7Q` i?Bb +QKT�`BbQM +QMbBbi Q7 � b2i Q7 T�B`rBb2 Qp2`H�TTBM; +QbBM2b- \+Qb	ဇբ
 ԍք

 +Qb	ဇգ
 ԍք
^ք- �M/

i?2 +Q``2bTQM/BM; MQ`K�HBx�iBQM r2B;?ib �`2 \]]ဇբ]]]]ԍք]]
 ]]ဇգ]]]]ԍք]]^քX h?2 F2v T?2MQK2MQM iQ Q#b2`p2 BM

i?2 KQ/2H Bb i?�i i?2 MQ`K�HBx�iBQM r2B;?i 7�+iQ` 7Q` i?2 rQ`/ p2+iQ` ԍք +�M+2Hb 7`QK i?2 b+�H2 `�iBQ i2`Kb

rBi? +Q2{+B2Mib ᅭφ �M/ ᅭϨ UQ`�M;2V,

+Qb	ဇբ
 ԍք
 � ᅭ੟Ј � ᅭ੟φ +Qb	ဇգ
 ԍք
 � ᅯքਛဇբօ 
 ԍքਜ � ᅭЈGLq	ဇբ
 ԍք
 � ԥք� ᅭϵ � ᅭΚGLq਷φ	ဇգ
 ԍք
� ᅭϯ +Qb	ӷφ
 ԍք
 � ᅭϯ +Qb	ӷϵ
 ԍք
 � ���� ᅭΘ ਓӷφ
 ԍքਔ � ᅭΘ ਓӷϵ
 ԍքਔ � ���� ᅭϩ ਓӷφ
 ԍքਔ GLq	ဇբ
 Ԏք
 � ᅭϩ ਓӷϵ
 ԍքਔ GLq	ဇբ
 Ԏք
 � ���� ᅹφ ਛဇբφӴք
 ԍքਜ � ੈ � ᅹօ਷φ ਟဇբ	օ਷φ
Ӵք
 ԍքਠ� ᅭφ ਗဇգ
 ԍքਘ ఊ௴օ ]]ဇբօ ]]ϵϵ � � ௴օӴօ੟ ਟဇբօ 
 ဇբօ੟ਠ
"""""ఊ௴ք ԍϵքఊ௴օ ]]ဇգօ ]]ϵϵ � � ௴օӴօ੟ ਟဇգօ 
 ဇգօ੟ਠ
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h?2 +�M+2HH�iBQM BM/m+2/ #v i?Bb /2bB;M BKTHB2b i?�i i?2 HBM2�` KQ/2H 7�BHb iQ B/2MiB7v i?2 /2bB`2/ BMi2`�+iBQM

#2ir22M i?2 `B;?i@?�M/ +QbBM2 �M/ i?2 H27i@?�M/ MQ`K�HBx�iBQM r2B;?ibX h?2 i2`K ᅭφ �p2`�;2b i?2 i?`22@r�v

BMi2`�+iBQMb Q7 i?2 `B;?i@?�M/ +QbBM2 rBi? i?2 H27i@?�M/ MQ`K�HBx�iBQM r2B;?i UᅭЈ
 ᅭϯVc i?2 `B;?i@?�M/ BMM2`

T`Q/m+i rBi? i?2 b+�H2 `�iBQ UᅭΘ
 ᅭϨV- Q` i?2 b2+QM/@Q`/2` BMi2`�+iBQM Q7 i?2 `B;?i U`2+BT`Q+�HV MQ`K�HBx�iBQM

r2B;?i �M/ i?2 BMi2`�+iBQM Q7 i?2 `B;?i BMM2` T`Q/m+i �M/ i?2 H27i MQ`K�HBx�iBQM r2B;?i UᅭΚ
 ᅭϩVX "mi i?2

BMi2`T`2i�iBQM Q7 i?2 p�`B�#H2 i?Bb +Q2{+B2Mi `272`b iQ Bb MQi i?2 b�K2 �+`Qbb i?2 HQr2`@Q`/2` i2`KbX aQK2

`2b2�`+?2`b 2KTHQv � KQ/2H Q7 i?Bb ivT2 rBi? �M �//BiBQM�H +Q``2H�i2/ +QbBM2 bBKBH�`Biv `2;`2bbQ` b?�`BM; i?2

ky



`272`2M+2 p2+iQ` b2i ԍ- H2�/BM; iQ � i`Bp�`B�i2 U�//BiBp2V +QKTQb2/ +QbBM2 `2;`2bbBQMX

6B;m`2b

:QQ;H2 L2rb rQ`/kp2+

kR



kk



kj



k9



ai�M7Q`/ LGS :HQo2

k8



ke



kd



k3



h�#H2b

h�#H2 aR, :2M/2`@b2MiBK2Mi �M�HvbBb BM K�BM T�T2`X

h�`;2i +QM+2Ti Ԍ֓
K�H2 K�H2- K�M- #Qv- #`Qi?2`-

?2- ?BK- ?Bb- bQM
72K�H2 72K�H2- rQK�M- ;B`H- bBbi2`-

b?2- ?2`- ?2`b- /�m;?i2`
TH2�b�Mi DQv- HQp2- T2�+2- rQM/2`7mH-

TH2�bm`2- 7`B2M/- H�m;?i2`- ?�TTv
mMTH2�b�Mi �;QMv- i2``B#H2- ?Q``B#H2- M�biv-

2pBH- r�`- �r7mH- 7�BHm`2

kN



h�#H2 ak, �//BiBQM�H F2vrQ`/ HBbibX qQ`/b �`2 HQr2`+�b2/ r?2M i?Bb Bb +�HH2/ 7Q` #v i?2 BMTmi

rQ`/ 2K#2//BM;bc 7m`i?2` �/DmbiK2Mib HBbi2/X

G�#2H qQ`/b �/DmbiK2Mib

~Qr2`b �bi2`- +HQp2`- ?v�+BMi?- K�`B;QH/- TQTTv- �x�H2�- +`Q+mb- B`Bb- Q`+?B/-

`Qb2- #Hm2#2HH- /�zQ/BH- HBH�+- T�Mbv- imHBT- #mii2`+mT- /�Bbv- HBHv- T2QMv-

pBQH2i- +�`M�iBQM- ;H�/BQHmb- K�;MQHB�- T2imMB�- xBMMB�

;H�/BQH� ݂ ;H�/BQHmb

BMb2+ib �Mi- +�i2`TBHH�`- ~2�- HQ+mbi- bTB/2`- #2/#m;- +2MiBT2/2- ~v- K�;;Qi-

i�`�MimH�- #22- +Q+F`Q�+?- ;M�i- KQb[mBiQ- i2`KBi2- #22iH2- +`B+F2i- ?Q`@

M2i- KQi?- r�bT- #H�+F~v- /`�;QM~v- ?Q`b2~v- `Q�+?- r22pBH

TH2�b�Mi +�`2bb- 7`22/QK- ?2�Hi?- HQp2- T2�+2- +?22`- 7`B2M/- ?2�p2M- HQv�H- TH2�@

bm`2- /B�KQM/- ;2MiH2- ?QM2bi- Hm+Fv- `�BM#Qr- /BTHQK�- ;B7i- ?QMQ`-

KB`�+H2- bmM`Bb2- 7�KBHv- ?�TTv- H�m;?i2`- T�`�/Bb2- p�+�iBQM

mMTH2�b�Mi �#mb2- +`�b?- }Hi?- Km`/2`- bB+FM2bb- �++B/2Mi- /2�i?- ;`B27- TQBbQM-

biBMF- �bb�mHi- /Bb�bi2`- ?�i`2/- TQHHmi2- i`�;2/v- /BpQ`+2- D�BH- TQp2`iv-

m;Hv- +�M+2`- FBHH- `Qii2M- pQKBi- �;QMv- T`BbQM

BMbi`mK2Mib #�;TBT2- +2HHQ- ;mBi�`- Hmi2- i`QK#QM2- #�MDQ- +H�`BM2i- ?�`KQMB+�- K�M@

/QHBM- i`mKT2i- #�bbQQM- /`mK- ?�`T- Q#Q2- im#�- #2HH- }//H2- ?�`TbB@

+?Q`/- TB�MQ- pBQH�- #QM;Q- ~mi2- ?Q`M- b�tQT?QM2- pBQHBM

r2�TQMb �``Qr- +Hm#- ;mM- KBbbBH2- bT2�`- �t- /�;;2`- ?�`TQQM- TBbiQH- brQ`/-

#H�/2- /vM�KBi2- ?�i+?2i- `B~2- i�MF- #QK#- }`2�`K- FMB72- b?Qi;mM-

i2�`;�b- +�MMQM- ;`2M�/2- K�+2- bHBM;b?Qi- r?BT

�t2 ݂ �t

+�`22` 2t2+miBp2- K�M�;2K2Mi- T`Q72bbBQM�H- +Q`TQ`�iBQM- b�H�`v- Q{+2- #mbB@

M2bb- +�`22`

7�KBHv ?QK2- T�`2Mib- +?BH/`2M- 7�KBHv- +QmbBMb- K�``B�;2- r2//BM;- `2H�iBp2b

i2KTQ`�`v BKT2`K�M2Mi- mMbi�#H2- p�`B�#H2- ~22iBM;- b?Q`i@i2`K- #`B27- Q++�bBQM�H

T2`K�M2Mi bi�#H2- �Hr�vb- +QMbi�Mi- T2`bBbi2Mi- +?`QMB+- T`QHQM;2/- 7Q`2p2`

K�i? K�i?- �H;2#`�- ;2QK2i`v- +�H+mHmb- 2[m�iBQMb- +QKTmi�iBQM- MmK#2`b-

�//BiBQM

�`ib TQ2i`v- �`i- /�M+2- HBi2`�im`2- MQp2H- bvKT?QMv- /`�K�- b+mHTim`2

b+B2M+2 b+B2M+2- i2+?MQHQ;v- T?vbB+b- +?2KBbi`v- 1BMbi2BM- L�a�- 2tT2`BK2Mi-

�bi`QMQKv

�`ib TQ2i`v- �`i- a?�F2bT2�`2- /�M+2- HBi2`�im`2- MQp2H- bvKT?QMv- /`�K�

K�H2 #`Qi?2`- 7�i?2`- mM+H2- ;`�M/7�i?2`- bQM- ?2- ?Bb- ?BK

72K�H2 bBbi2`- KQi?2`- �mMi- ;`�M/KQi?2`- /�m;?i2`- b?2- ?2`b- ?2`

jy



K2Mi�H BHHM2bb b�/- ?QT2H2bb- ;HQQKv- i2�`7mH- KBb2`�#H2- /2T`2bb2/

T?vbB+�H BHHM2bb bB+F- BHHM2bb- BM~m2Mx�- /Bb2�b2- pB`mb- +�M+2`

K�H2 M�K2b CQ?M- S�mH- JBF2- E2pBM- ai2p2- :`2;- C2z- "BHH

72K�H2 M�K2b �Kv- CQ�M- GBb�- a�`�?- .B�M�- E�i2- �MM- .QMM�

r?Bi2 M�K2b "`�/- "`2M/�M- :2Qz`2v- :`2;- "`2ii- C�v- J�ii?2r- L2BH- hQ//- �H@

HBbQM- �MM2- *�``B2- 1KBHv- CBHH- E`Bbi2M- J2`2/Bi?- a�`�?

/2H2i2/ G�m`B2

"H�+F M�K2b .�`M2HH- >�FBK- C2`K�BM2- E�`22K- C�K�H- G2`Qv- _�b?22/- h`2K�vM2-

hv`QM2- �Bb?�- 1#QMv- E2Bb?�- E2Mv�- G�iQMv�- G�iQv�- h�KBF�- h�M@

Bb?�

/2H2i2/ G�FBb?�

vQmM; M�K2b hBz�Mv- JB+?2HH2- *BM/v- E`Bbiv- "`�/- 1`B+- CQ2v- "BHHv

QH/ M�K2b 1i?2H- "2`MB+2- :2`i`m/2- �;M2b- *2+BH- qBH#2`i- JQ`iBK2`- 1/;�`

r?Bi2 M�K2b �/�K- >�``v- CQb?- _Q;2`- �H�M- 6`�MF- A�M- CmbiBM- _v�M- �M@

/`2r- 6`2/- C�+F- J�ii?2r- ai2T?2M- "`�/- :`2;- S�mH- hQ//- "`�M@

/QM- >�MF- CQM�i?�M- S2i2`- qBH#m`- �K�M/�- *Qm`iM2v- >2�i?2`-

J2H�MB2- a�`�- E�iB2- J2`2/Bi?- a?�MMQM- "2ibv- .QMM�- E`BbiBM-

L�M+v- ai2T?�MB2- 1HH2M- G�m`2M- *QHH22M- 1KBHv- J2;�M- _�+?2H

/2H2i2/ *?BT- C2/- *`vb@

i�H- �K#2`- S2;;v- q2M/v-

"Q##B2@am2- am2@1HH2M

"H�+F M�K2b �HQMxQ- C�K2H- G2`QM2- h?2Q- �HT?QMb2- C2`QK2- G2`Qv- _�b?��M-

hQ``�M+2- .�`M2HH- G�K�`- GBQM2H- _�b?�mM- hv`22- .2BQM- G�K@

QMi- J�HBF- h2``2M+2- hv`QM2- G�pQM- J�`+2HHmb- h2``2HH- q�`/2HH-

�Bb?�- LB+?2HH2- a?2`22M- h�KBF�- 1#QMv- G�iBb?�- a?�MB[m�- C�bKBM2-

G�iQMv�- a?�MB+2- h�MBb?�- hB�- G�iQv�- a?�`B+2- uQH�M/�- G�b?�rM-

J�HBF�- h�r�M/�- up2ii2

/2H2i2/ S2`+2HH- 1p2`QH-

G�b?2HH2- h2`2i?�- h�K2Bb?�-

G�FBb?�- a?�pQMM- h�b?BF�c

_�b��M ݂ _�b?��M- h2`@

`vH ݂ h2``2HH- �B2b?� ݂
�Bb?�- h2K2F� ݂ h�KBF�-

a?�MBb2 ݂ a?�MB+2- a?�`Bb2݂ a?�`B+2- G�b?�M/`� ݂
G�b?�rM

jR



amTTH2K2Mi�`v `272`2M+2b

RX SX GX _Q/`B;m2x- �X aTB`HBM;- "X JX ai2r�`i- 1X JX qB`b+?BM;- JmHiBH�M;m�;2 rQ`/ 2K#2//BM;b 7Q` bQ+B�H

b+B2MiBbib, 1biBK�iBQM- BM72`2M+2 �M/ p�HB/�iBQM `2bQm`+2b 7Q` R8d H�M;m�;2b UkykjV U�p�BH�#H2 �i ?iiTb,ff�H+2K#2//B

M;bXQ`;fVX

kX �X *�HBbF�M- CX CX "`vbQM- �X L�`�v�M�M- a2K�MiB+b /2`Bp2/ �miQK�iB+�HHv 7`QK H�M;m�;2 +Q`TQ`� +QMi�BM

?mK�M@HBF2 #B�b2bX a+B2M+2X j8e- R3jĜR3e UkyRdVX

jX �X :X :`22Mr�H/- .X 1X J+:?22- CX GX a+?r�`ix- J2�bm`BM; BM/BpB/m�H /Bz2`2M+2b BM BKTHB+Bi +Q;MBiBQM, h?2

BKTHB+Bi �bbQ+B�iBQM i2biX CQm`M�H Q7 T2`bQM�HBiv �M/ bQ+B�H Tbv+?QHQ;vX d9- R9e9 URNN3VX

9X CX S2MMBM;iQM- _X aQ+?2`- *X .X J�MMBM;- Ǵ:HQo2, :HQ#�H p2+iQ`b 7Q` rQ`/ `2T`2b2Mi�iBQMǴ BM S`Q+22/BM;b

Q7 i?2 kyR9 +QM72`2M+2 QM 2KTB`B+�H K2i?Q/b BM M�im`�H H�M;m�;2 T`Q+2bbBM; ӺԂԃԁԅ UkyR9V- TTX R8jkĜR89jX

8X hX JBFQHQp- AX amibF2p2`- EX *?2M- :X aX *Q``�/Q- CX .2�M- .Bbi`B#mi2/ `2T`2b2Mi�iBQMb Q7 rQ`/b �M/ T?`�b2b

�M/ i?2B` +QKTQbBiBQM�HBivX �/p�M+2b BM M2m`�H BM7Q`K�iBQM T`Q+2bbBM; bvbi2KbX ke UkyRjVX

eX :X a�HiQM- �miQK�iB+ i2ti T`Q+2bbBM;, h?2 i`�Mb7Q`K�iBQM- �M�HvbBb- �M/ `2i`B2p�H Q7X _2�/BM;, �//BbQM@

q2bH2vX ReN URN3NVX

dX SX .X hm`M2v- SX S�Mi2H- 6`QK 7`2[m2M+v iQ K2�MBM;, o2+iQ` bT�+2 KQ/2Hb Q7 b2K�MiB+bX CQm`M�H Q7 �`iB}+B�H

BMi2HHB;2M+2 `2b2�`+?X jd- R9RĜR33 UkyRyVX

3X CX qX JBHMQ`- .X >mb2KQHH2`- avKK2i`B+ #BHBM2�` 7Q`Kb UaT`BM;2`- RNdjV- pQHX 8X

NX JX JQ�F?2`- J2�Mb �M/ �p2`�;BM; BM i?2 ;`QmT Q7 `Qi�iBQMbX aA�J DQm`M�H QM K�i`Bt �M�HvbBb �M/ �TTHB+�@

iBQMbX k9- RĜRe UkyykVX

RyX "X EQ`i?- GX _X hm+F2`- h?2 /Bbi`B#miBQM Q7 +?�M+2 +QM;`m2M+2 +Q2{+B2Mib 7`QK bBKmH�i2/ /�i�X Sbv+?QK2@

i`BF�X 9y- jeRĜjdk URNd8VX

RRX CX >X ai2B;2`- h2bib 7Q` +QKT�`BM; 2H2K2Mib Q7 � +Q``2H�iBQM K�i`BtX Sbv+?QHQ;B+�H #mHH2iBMX 3d- k98 URN3yVX

RkX �X :X "2/2B�M- �X �X �`K2M�FBb- qX �X _�M/QHT?- h?2 bB;MB}+�M+2 Q7 +QM;`m2M+2 +Q2{+B2Mib, � +QKK2Mi

�M/ bi�iBbiB+�H i2biX CQm`M�H Q7 J�M�;2K2MiX R9- 88NĜ8ee URN33VX

RjX sX@GX J2M;- _X _Qb2Mi?�H- .X "X _m#BM- *QKT�`BM; +Q``2H�i2/ +Q``2H�iBQM +Q2{+B2MibX Sbv+?QHQ;B+�H #mHH2iBMX

RRR- Rdk URNNkVX

R9X *X 6X "QM/- EX _B+?�`/bQM- a22BM; i?2 }b?2` x@i`�Mb7Q`K�iBQMX Tbv+?QK2i`BF�X eN- kNRĜjyj Ukyy9VX

R8X "X �X LQb2F- JX _X "�M�DB- �X :X :`22Mr�H/- >�`p2biBM; BKTHB+Bi ;`QmT �iiBim/2b �M/ #2HB27b 7`QK �

/2KQMbi`�iBQM r2# bBi2X :`QmT .vM�KB+b, h?2Q`v- `2b2�`+?- �M/ T`�+iB+2X e- RyR UkyykVX

ReX 6X aX "2HH2xx�- �X :X :`22Mr�H/- JX _X "�M�DB- qQ`/b ?B;? �M/ HQr BM TH2�b�MiM2bb �b `�i2/ #v K�H2 �M/

72K�H2 +QHH2;2 bim/2MibX "2?�pBQ` _2b2�`+? J2i?Q/b- AMbi`mK2Mib- � *QKTmi2`bX R3- kNNĜjyj URN3eVX

RdX 1X GX h?Q`M/BF2- AX GQ`;2- h?2 i2�+?2`Ƕb rQ`/ #QQF Q7 jy-yyy rQ`/bX URN99VX

R3X qX 6X "�iiB;- qX 1X JQMi�;m2- *�i2;Q`v MQ`Kb Q7 p2`#�H Bi2Kb BM 8e +�i2;Q`B2b � `2THB+�iBQM �M/ 2ti2MbBQM

Q7 i?2 +QMM2+iB+mi +�i2;Q`v MQ`KbX CQm`M�H Q7 2tT2`BK2Mi�H Sbv+?QHQ;vX 3y- R URNeNVX
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RNX :X 6B`2#�m;?- CX SX :B##b- lb2`Ƕb ;mB/2 iQ `�iBQ p�`B�#H2bX �K2`B+�M aQ+BQHQ;B+�H _2pB2r- dRjĜdkk URN38VX

kyX :X 6B`2#�m;?- CX SX :B##b- lbBM; `�iBQ p�`B�#H2b iQ +QMi`QH 7Q` TQTmH�iBQM bBx2X aQ+BQHQ;B+�H J2i?Q/b �

_2b2�`+?X R8- RyRĜRRd URN3eVX

kRX _X �X E`QMK�H- aTm`BQmb +Q``2H�iBQM �M/ i?2 7�HH�+v Q7 i?2 `�iBQ bi�M/�`/ `2pBbBi2/X CQm`M�H Q7 i?2 _Qv�H

ai�iBbiB+�H aQ+B2iv a2`B2b �, ai�iBbiB+b BM aQ+B2ivX R8e- jdNĜjNk URNNjVX

kkX _X SX "�`iH2ii- 6X S�`iMQv- h?2 `�iBQ T`Q#H2KX �p�BH�#H2 �i aa_L jey8eye UkykyVX

kjX hX aX "`2mb+?- �X _X S�;�M- � bBKTH2 i2bi 7Q` ?2i2`Qb+2/�biB+Biv �M/ `�M/QK +Q2{+B2Mi p�`B�iBQMX 1+QMQ@

K2i`B+�, CQm`M�H Q7 i?2 2+QMQK2i`B+ bQ+B2iv- Rk3dĜRkN9 URNdNVX

k9X _X .X *QQF- aX q2Bb#2`;- .B�;MQbiB+b 7Q` ?2i2`Qb+2/�biB+Biv BM `2;`2bbBQMX "BQK2i`BF�X dy- RĜRy URN3jVX

k8X "X q2bi2`M- .X "HQQK2- o�`B�M+2 7mM+iBQM `2;`2bbBQMb 7Q` bim/vBM; BM2[m�HBivX aQ+BQHQ;B+�H J2i?Q/QHQ;vX

jN- kNjĜjke UkyyNVX

keX JX �MiQMB�F- .X JBKMQ- 1p�Hm�iBM; i?2 bi�#BHBiv Q7 2K#2//BM;@#�b2/ rQ`/ bBKBH�`BiB2bX h`�Mb�+iBQMb Q7

i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX e- RydĜRRN UkyR3VX

kdX EX 1i?�v�`�D?- .X .mp2M�m/- :X >B`bi- lM/2`bi�M/BM; mM/2bB`�#H2 rQ`/ 2K#2//BM; �bbQ+B�iBQMbX �`sBp

T`2T`BMi �`sBp,RNy3XyejeR UkyRNVX

k3X �X p�M GQQM- aX :BQ`;B- _X qBHH2`- CX 1B+?bi�2/i- ǴL2;�iBp2 �bbQ+B�iBQMb BM rQ`/ 2K#2//BM;b T`2/B+i �MiB@

#H�+F #B�b �+`Qbb `2;BQMbĜ#mi QMHv pB� M�K2 7`2[m2M+vǴ BM S`Q+22/BM;b Q7 i?2 BMi2`M�iBQM�H ���B +QM72`2M+2 QM r2#

�M/ bQ+B�H K2/B� UkykkV- pQHX Re- TTX R9RNĜR9k9X

kNX JX *�bbQM- GBM2�` `2;`2bbBQM rBi? 2``Q` BM i?2 /2~�iBM; p�`B�#H2X 1+QMQK2i`B+�, CQm`M�H Q7 i?2 1+QMQK2i`B+

aQ+B2iv- d8RĜd8N URNdjVX
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