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AMi`Q/m+iBQM

JQ/2`M ;Qp2`MK2Mib ?�p2 7`2[m2MiHv mb2/ K�DQ` `27Q`Kb iQ /2p2HQT 2+QMQKB2b- BKT`Qp2

bi�M/�`/b Q7 HBpBM;- �M/ #`2�F i?2 bQ+B�H #�b2b Q7 i?2B` QTTQM2MibX �KQM; i?2 KQbi 7�`

`2�+?BM; �M/ BMi`mbBp2 Q7 i?2b2 K2�bm`2b �`2 T`Q;`�Kb /2bB;M2/ iQ bvbi2K�iB+�HHv `2/Bbi`B#mi2

H�M/ iQ T2�b�Mib U�H#2`imb kyR8�- GBTiQM kyyN- .�B �M/ h�B RNd9- q�``BM2` RNekVX u2i i?2

2KTB`B+�H `2+Q`/ Bb KBt2/, MQi QMHv Bb i?2`2 rB/2 p�`B�iBQM BM i?2 bm++2bb Q7 i?2b2 T`Q;`�Kbě

T�`iB+mH�`Hv �i i?2 bm#M�iBQM�H H2p2Hě �i iBK2b i?2b2 iQT@/QrM `27Q`Kb rQ`b2M i?2 T`Q#H2Kb

i?2v r2`2 +`�7i2/ iQ bQHp2 U"�i2b RN3R- aBFQ` �M/ JɃHH2` kyyNVX q2 BMp2biB;�i2 i?Bb HQ+�H

p�`B�iBQM BM � +�MQMB+�H +�b2 Q7 TQbi@+QHQMB�H H�M/ `2/Bbi`B#miBQM, :�K�H �#/2H L�bb2`Ƕb

1;vTiX aT2+B}+�HHv- r2 �bF- mM/2` r?�i +QM/BiBQMb /Q `2/Bbi`B#miBp2 H�M/ `27Q`Kb �HH2pB�i2

TQp2`iv\ q?v /Q TQHB+B2b /2bB;M2/ iQ `2/m+2 TQp2`iv bQK2iBK2b 2t�+2`#�i2 Bi\

q2 �`;m2 i?�i `2/Bbi`B#miBp2 T`QD2+ib r?B+? 7�BH iQ 7mHHv �++QmMi 7Q` mM/2`HvBM; BMbiBim@

iBQM�H /Bz2`2M+2b +�M `2T`Q/m+2- Q` 2p2M 2t�+2`#�i2- bm#M�iBQM�H T�ii2`Mb Q7 TQp2`ivX AM

T�`iB+mH�`- `2/Bbi`B#miBQMBbi TQHB+B2b i?�i �HbQ HBKBi +`QTTBM; +?QB+2b �b r2HH �b i?2 �#BHBiv iQ

b2HH Q` /BpB/2 `2+2Bp2/ H�M/- b2`p2 iQ bT�iB�HHv +QMbQHB/�i2 HQM;@i2`K TQp2`ivX Pm` 2KTB`B@

+�H BMp2biB;�iBQM Bb #�b2/ QM � T�`iB+mH�` �M/ ?BbiQ`B+�HHv m#B[mBiQmb 1;vTiB�M BMbiBimiBQM Q7

+Q2`+Bp2 �;`B+mHim`2- i?2 ǵBx#� U ةبزع V U�v`Qmi RNej- "H�+FK�M RNkd- GQx�+? �M/ >m; RNjy-

L�?�b RNyRVX �FBM iQ i?2 G�iBM �K2`B+�M ?�+B2M/�- i?2 ǵBx#� 2K2`;2/ BM i?2 R3yyb iQ

T`Q/m+2 +QiiQM �i b+�H2 i?`Qm;? � `2;BK2 Q7 /2#i T2QM�;2- bm`p2BHH�M+2- �M/ ?B2`�`+?B+�H

pBQH2M+2 UJBi+?2HH kyykVX h?Qmb�M/b Q7 ǵBx#� /Qii2/ i?2 H2M;i? �M/ #`2�/i? Q7 1;vTi mMiBH

i?2v r2`2 7Q`K�HHv /BbK�MiH2/ �M/ Km+? Q7 i?2B` H�M/ `2/Bbi`B#mi2/ #v L�bb2`Ƕb TQbi@RN8k

`27Q`Kb Uh�vHQ` RN39- Re3@RdjVX

J�i+?BM; +QKT`2?2MbBp2 ?BbiQ`B+�H bT�iB�H /�i� QM i?2 /Bbi`B#miBQM Q7 i?Qmb�M/b Q7 ǵBx#�

Uam`p2v Q7 1;vTi RNjk- J�bH�?�i �H@JBb?� �H@JBb`Bvv� RNjkV rBi? ;2QHQ+�i2/ +QMi2KTQ`�`v

bm`p2v /�i� QM i2Mb Q7 i?Qmb�M/b Q7 1;vTiB�M 7�KBHB2b- r2 }M/ i?�i `2bTQM/2Mib T`QtBK�i2

iQ ?BbiQ`B+ ǵBx#� �`2 bvbi2K�iB+�HHv TQQ`2` i?�M i?Qb2 /Bbi�H 7`QK i?2b2 H�`;2 2bi�i2bX h?2

`2H�iBQMb?BT Bb `Q#mbi iQ � p�`B2iv Q7 bT2+B}+�iBQMb- BM+Hm/BM; � TH�+2#Q i2bi #�b2/ QM i?2
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/Bbi`B#miBQM Q7 F�7` U� `m`�H ?�KH2iV �b r2HH �b �M BMbi`mK2Mi�H p�`B�#H2b `2;`2bbBQM 2tTHQBi@

BM; i?2 T`QtBKBiv Q7 ǵBx#� iQ ?BbiQ`B+ B``B;�iBQM +�M�HbX >BbiQ`B+�H �M/ �//BiBQM�H bi�iBbiB+�H

2pB/2M+2 b?Qrb ?Qr L�bb2`Ƕb `2/Bbi`B#miBQM Q7 H�M/ iQ 7Q`K2` ǵBx#� `2bB/2Mib HQ+F2/ i?2K BMiQ

TH�+2 2p2M �b +QKTmHbQ`v K2K#2`b?BT BM i?2 M2r �;`B+mHim`�H +Q@QT bvbi2K /2;`�/2/ i?2

p�Hm2 Q7 i?2B` H�#Q`X

AM �//BiBQM iQ `2+2Mi �ii2MiBQM QM i?2 +Q�HBiBQM�H /vM�KB+b Q7 `2;BK2b- Qm` rQ`F bm;;2bib

i?�i i?2 �#BHBiv Q7 H�`;2 b+�H2 H�M/ `27Q`Kb iQ `2b?�T2 � +QmMi`vǶb TQHBiB+�H 2+QMQKv �`2

+B`+mKb+`B#2/ #v mM/2`HvBM; BMbiBimiBQM�H +?�`�+i2`BbiB+bX AM bQ /QBM;- Qm` rQ`F +QMM2+ib

rBi? � #m`;2QMBM; BMi2`2bi BM i?2 2M/m`BM; BM~m2M+2 Q7 ?BbiQ`B+�H 2p2Mib- BM+Hm/BM; +mHim`�H

BMbiBimiBQMb bm+? �b i?2 AbH�KB+ r�[7 UEm`�M kyy9- kyRR- "�xxB- EQ2?H2`@.2``B+F �M/ J�`t

kykyV- bivH2b Q7 `mH2 U"H�v/2b �M/ *?�M2v kyRjV �M/ +Q2`+Bp2 H�#Q` T`�+iB+2b U.2HH kyRyV

T�`iB+mH�`Hv bH�p2`v ULmMM kyyd- kyy3- LmMM �M/ q�Mi+?2FQM kyRRVX Pm` rQ`F 2ti2M/b i?Bb

�;2M/� #v 2tTHB+BiHv i?2Q`BxBM; �M/ 2KTB`B+�HHv bmTTQ`iBM; ?Qr `2/Bbi`B#miBp2 TQHB+B2b HBMF

?BbiQ`B+ 2p2Mib iQ +QMi2KTQ`�`v Qmi+QK2bX

Pm` rQ`F �HbQ ?2HTb �/Dm/B+�i2 �M QM;QBM; /2#�i2 �KQM; ?BbiQ`B�Mb �#Qmi i?2 2z2+ib

Q7 L�bb2`Ƕb H�M/ `2/Bbi`B#miBQM T`Q;`�KX *QMi2KTQ`�`B2b T`�Bb2/ i?2b2 K2�bm`2b 7Q` /2@

+`2�bBM; `m`�H H�M/ BM2[m�HBiv �M/ BM+`2�bBM; �;`B+mHim`�H T`Q/m+iBpBiv �M/ ;2M2`�H T2�b�Mi

r2HH@#2BM; Uh�B RNd9- jRy@jR9c q�``BM2` RN8d- jdVX �b QM2 KQ`2 `2+2Mi Q#b2`p2` MQi2b- ǳQM2

+�MMQi i?BMF Q7 �M �+i BM `2+2Mi 1;vTiB�M ?BbiQ`v i?�i r�b KQ`2 2KTQr2`BM; iQ i?2 TQQ`

i?�M �;`�`B�M `27Q`KǴ Ua��/ kyyk- RkkVX h?Bb ;2M2`�H +QMb2Mbmb `2bib QM � b2Mb2 i?�i i?2

H�M/ `2/Bbi`B#miBQM T`Q;`�K bvbi2K�iB+�HHv /2bi`Qv2/ i?2 72m/�H �M/ 2tTHQBi�iBp2 bvbi2K Q7

�;`B+mHim`�H T`Q/m+iBQM i?�i ?�/ /QKBM�i2/ 1;vTiB�M �;`B+mHim`2 7Q` ;2M2`�iBQMbX �b �#/2H

JQ?b2M �#QmH@LQm`- i?2 JBMBbi2` Q7 G�M/ _2+H�K�iBQM- Tmi Bi- i?2 `27Q`Kb BM�m;m`�i2/

� T2`BQ/ ǳi?2 72�im`2b Q7 r?B+? b22K iQ ?�p2 ?�/ MQ `2H�iBQM rBi? i?2 T�biǴ UJBMBbi`v Q7

�;`�`B�M _27Q`K �M/ G�M/ _2+H�K�iBQM RNe9- BVX Pm` rQ`F b?Qrb i?�i i?Bb QTiBKBbK r�b

KBbTH�+2/- �M/ T`QpB/2b 2pB/2M+2 i?�i L�bb2`Ƕb T�`�/B;K�iB+ H�M/ `27Q`Kb mMBMi2MiBQM�HHv

BM+`2�b2/ TQp2`iv BM �`2�b Q7 i?2 +QmMi`v 2tTQb2/ iQ 1;vTiǶb ?BbiQ`B+ +QiiQM #QQKX h?�i
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i?2b2 T�ii2`Mb �`2 /2i2+i�#H2 �7i2` }7iv v2�`b i2biB}2b iQ i?2 2M/m`BM; `2H�iBQMb?BT #2ir22M

i?2 L�bb2`Ƕb `�/B+�H `27Q`K �M/ i?2 72m/�H H2;�+B2b ?2 BMi2M/2/ iQ 2`�/B+�i2X

Pm` T�T2` T`Q+22/b �b 7QHHQrbX h?2 M2ti b2+iBQM `2pB2rb i?2 HBi2`�im`2 QM H�M/ `27Q`K

iQ B/2MiB7v i?2 +QM/BiBQMb mM/2` r?B+? bm+? TQHB+B2b bm++22/ Q` 7�BHX h?2 7QHHQrBM; b2+iBQM

/2b+`B#2b i?2 2K2`;2M+2 �M/ QT2`�iBQM Q7 i?2 ǵBx#� BM i?2 +QMi2ti Q7 1;vTiǶb +QiiQM #QQKX

q2 i?2M T`2b2Mi i?2 /�i� �M/ /2b+`B#2 Qm` 2biBK�iBQM bi`�i2;v- BM+Hm/BM; � TH�+2#Q i2bi

�M/ �M BMbi`mK2Mi�H p�`B�#H2b `2;`2bbBQMX � bm#b2[m2Mi b2+iBQM `27Q+mb2b QM i?2 K2+?�MBbK

i?`Qm;? r?B+? L�bb2`Ƕb `27Q`Kb +QmMi2`BMimBiBp2Hv `2T`Q/m+2/ i?2 /2H2i2`BQmb 2z2+ib Q7 i?2

ǵBx#�- B/2MiB7vBM; � bvbi2K�iB+ +QMM2+iBQM #2ir22M i?2 T`2@`27Q`K /2MbBiv Q7 i?2b2 BMbiBimiBQMb

iQ ?B;?2` H2p2Hb Q7 +QMi2KTQ`�`v H�M/?QH/BM;X �7i2` /Bb+mbbBM; Qm` `2bmHib- � +QM+HmbBQM

?B;?HB;?ib ?Qr Qm` }M/BM;b b?QmH/ BM7Q`K 7mim`2 `2b2�`+? QM i?2 TQHBiB+b Q7 H�M/ `27Q`K �M/

2+QMQKB+ /2p2HQTK2Mi BM F2v MQM@q2bi2`M +�b2bX

*�mb2b �M/ *QMb2[m2M+2b Q7 G�M/ _27Q`K

�KQM; i?2 KQbi 7�` `2�+?BM; �M/ BMi`mbBp2 T`Q;`�Kb i?�i ;Qp2`MK2Mib mM/2`i�F2 �`2 QM2b

/2bB;M2/ iQ bvbi2K�iB+�HHv `2/Bbi`B#mi2 H�M/ U�H#2`imb kyR8�VX Jm+? Q7 i?2 2ti�Mi `2b2�`+?

QM `2/Bbi`B#miBQM ?�b 7Q+mb2/ QM ǳmTbi`2�KǴ [m2biBQMb �#Qmi i?2 +QM/BiBQMb mM/2` r?B+?

;Qp2`MK2Mib 2M;�;2 BM bm+? `27Q`KX h?2b2 BMp2biB;�iBQMb ?�p2 B/2MiB}2/ � b2`B2b Q7 `2H2p�Mi

T`2/B+iQ`b- BM+Hm/BM; 2H2+iQ`�H HQ;B+b U"�`/?�M �M/ JQQF?2`D22 kyRyV- Q#biBM�i2 #m`2�m+`�ib

U�HHBM�@SBb�MQ kyy9V- Q` TQTmH�` QTBMBQM U:B#bQM kyRyVX �H#2`imbǶ �M/ +Q@�mi?Q`bǶ `2+2Mi

rQ`F ?�b �/p�M+2/ i?2 bim/v Q7 H�M/ `27Q`K #v 2tTHB+BiHv +QMM2+iBM; Bi iQ HQ;B+b Q7 TQHBiB+�H

bm`pBp�H- T�`iB+mH�`Hv BM ?Qr `2;BK2b `2Hv QM H�M/ `2/Bbi`B#miBQM iQ mM/2`+mi i?2 bQ+B�H #�b2b

Q7 `Bp�H 2HBi2b �M/ ;2M2`�i2 M2r #�b2b Q7 K�bb bmTTQ`i U�H#2`imb kyRN- �H#2`imb- "`�K#Q`

�M/ *2M2pBp� kyR3- �H#2`imb kyR8#-�- �H#2`imb �M/ J2M�H/Q kyRkVX

PM i?2 /QrMbi`2�K bB/2- i?2`2 Bb +QMbB/2`�#H2 p�`B�iBQM BM i?2 /2;`22 iQ r?B+? i?2b2

TQHB+B2b +�M �+im�HHv `2@b?�T2 T�ii2`Mb Q7 r2�Hi? �M/ TQp2`ivX AM bQK2 +�b2b �mi?Q`b ?�p2

B/2MiB}2/ +QMbBbi2Mi TQbBiBp2 2z2+ib U"2bH2v �M/ "m`;2bb kyyy- E2br2HH �M/ *�`i2` kyR9-

9



6BM�M- a�/QmH2i �M/ .2 C�Mp`v kyy8V r?BH2 BM Qi?2`b i?2 2z2+ib �`2 KBt2/ UJ2M/QH� �M/

aBKiQr2 kyR8- .2BMBM;2`- >QQ;2p22M �M/ EBMb2v kyy9VX u2i B/2MiB7vBM; i?2 +�mb2b Q7 i?Bb

p�`B�iBQM Bb 7`2B;?i2/ rBi? TQHBiB+�H BKTQ`i@ �b �H#2`imb }M/b- QM2 `2�bQM i?�i i?2b2 `27Q`Kb

K�v 7�BH iQ BKT`Qp2 HBp2HB?QQ/b Bb i?�i `2;BK2b 2M;BM22` i?2K BM Q`/2` iQ HQ+F #2M2}+B�`B2b

BMiQ � T�ii2`M Q7 TQHBiB+�H bm#b2`pB2M+2 pB� +HB2Mi2HBbK UkyRjVX

h?Bb p�`B�iBQM BM Qmi+QK2 T`QKTib Qm` BMp2biB;�iBQM, mM/2` r?�i +QM/BiBQMb /Q `2/Bb@

i`B#miBp2 TQHB+B2b 7Q+mbBM; QM H�M/ �+im�HHv ǳrQ`FǴ iQ `2/m+2 TQp2`iv\ q?v /Q iQT@/QrM

TQHB+B2b /2bB;M2/ iQ �HH2pB�i2 BM2[m�HBiB2b BM H�M/ QrM2`b?BT /BbTH�v bm+? bi�`F p�`B�iBQM �i

i?2 HQ+�H H2p2H\

q2 #mBH/ Qm` �`;mK2Mi QM T`2pBQmb b+?QH�`b?BT r?B+? ?�b b?QrM ?Qr +2`i�BM BMbiBim@

iBQMb Q7i2M ?�p2 bB;MB}+�Mi mMBMi2M/2/ H2;�+B2b �M/ �M mM+�MMv �#BHBiv iQ T2`b2p2`2 Qp2`

iBK2 USB2`bQM kyy9VX q2 ?�p2 ;QQ/ `2�bQM iQ 2tT2+i i?�i mMBMi2M/2/ +QMb2[m2M+2b �`2

2bT2+B�HHv BKTQ`i�Mi iQ +QMbB/2` BM i?2 bT2+B}+ +�b2 Q7 H�M/ `2/Bbi`B#miBQMX 6B`bi- H�M/ `2@

/Bbi`B#miBQM T`Q;`�Kb �`2 2t�+iHv i?2 ivT2b Q7 iQT@/QrM TQHBiB+�H `27Q`Kb i?�i- /m2 iQ i?2B`

b+QT2 �M/ +QKTH2tBiv- �`2 T�`iB+mH�`Hv HBF2Hv iQ i`B;;2` mMBMi2M/2/ě �M/ mM7Q`b22Mě +QM@

b2[m2M+2b UaBFQ` �M/ JɃHH2` kyyN- "�i2b RN3RVX a2+QM/- i?2`2 Bb �KTH2 2KTB`B+�H 2pB/2M+2

i?�i BMbiBimiBQMb Q7 +Q2`+Bp2 �;`B+mHim`2 /22THv BMb+`B#2 T�ii2`Mb Q7 #2HB27b �M/ #2?�pBQ`b BMiQ

TQHBiB2b- 2+QMQKB2b- �M/ bQ+B2iB2bX AM/22/- � `B+? HBi2`�im`2 b?Qrb ?Qr 2tTQbm`2 iQ +Q2`+Bp2

H�#Q` T`�+iB+2b i2M/ iQ `2/m+2 +QMi2KTQ`�`v 2+QMQKB+ T`Q/m+iBpBiv #v HQr2`BM; i`mbi ULmMM

kyyd- kyy3- LmMM �M/ q�Mi+?2FQM kyRRV- `2/m+BM; BMp2biK2Mi �M/ 2{+B2M+v U"�M2`D22 �M/

Av2` kyy8- 1M;2`K�M �M/ aQFQHQz kyRRV- /BbBM+2MiBpBxBM; i?2 T`QpBbBQM Q7 Tm#HB+ ;QQ/b U.2HH

kyRyV- �M/ /2+`2�bBM; bi�i2 +�T�+Biv U�+2KQ;Hm- :�`+ő�@CBK2MQ �M/ _Q#BMbQM kyRkVX _2@

b2�`+? ?�b 2p2M iB2/ +Q2`+Bp2 H�#Q` BMbiBimiBQMb iQ i?2 T2`bBbi2M+2 Q7 `�+B�H �MBKmb KQ`2 i?�M

� ?mM/`2/ v2�`b �7i2` i?2 �#QHBiBQM Q7 bH�p2`v BM i?2 lXaX U�+?�`v�- "H�+Fr2HH �M/ a2M kyR3VX

:Bp2M ?Qr i?2 BMbi�MiB�iBQM Q7 H�M/ `27Q`Kb Bb �i H2�bi iQ bQK2 2ti2Mi 2M/Q;2MQmb iQ i?2

T`2p�H2M+2 Q7 +Q2`+Bp2 �;`B+mHim`�H BMbiBimiBQMb- r2 2tT2+i i?2B` BM~m2M+2 QM i?2 TQbi@`27Q`K

H�M/b+�T2 iQ #2 T�`iB+mH�`Hv ?�`/ iQ 2b+�T2X
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q?BH2 i?2 `2H�iBQMb?BT #2ir22M +Q2`+Bp2 H�#Q` BMbiBimiBQMb �M/ H�M/ `2/Bbi`B#miBQM Bb mM@

/2`/2i2`KBM2/- i?2 ;2M2`�H 2tT2+i�iBQM Bb i?�i `2/Bbi`B#miBM; H�M/ iQ i?2 TQQ` b?QmH/ /2+`2�b2

TQp2`iv, H�M/ Bb � p�Hm�#H2 �bb2i MQi QMHv BM i2`Kb Q7 T`QpB/BM; bi�#BHBiv- #mi #2+�mb2 Bi +�M

T`QpB/2 BM+QK2 r?2M `2Mi2/ Q` bQH/ U"�M2`D22 kyyyVX AM/22/- /`�rBM; QM 2pB/2M+2 7`QK

*QHmK#B�Ƕb RNe3 `27Q`Kb :�H�M }M/b i?�i `2+2BTi Q7 H�M/ b2`p2/ �b � `2b2`pQB` Q7 +`2/Bi i?�i

�HHQr2/ #2M2}+B�`B2b iQ 2Mi2` m`#�M K�`F2ib �M/ BMp2bi BM 2/m+�iBQM U:�H�M kykyVX u2i �b r2

K�v 2tT2+i- i?2b2 #2M2}ib +�M #2 mM/QM2 #v HBKBib QM i?2 mb2 Q7 H�M/ ;�BM2/ pB� `27Q`KX AM

J2tB+Q- .2HH }M/b i?�i T`Q?B#BiBQMb QM `2MiBM; �M/ i`�Mb72`2M+2- �b r2HH �b `2[mB`2K2Mib i?�i

TQHBiB+B�Mb bmTTQ`i /2+BbBQMb Qp2` mb2- `2/m+2b /2p2HQTK2Mi Q7 `2/Bbi`B#mi2/ H�M/ U.2HH kyRkVX

GBF2rBb2- BM AM/B�- BM?2`BiBM; H�M/ rBi?Qmi i?2 �#BHBiv iQ 7`22Hv 2Mi2` i?2 H�#Q` K�`F2iě /m2

iQ +mHim`�H MQ`Kbě ?�b �/p2`b2 +QMb2[m2M+2b 7Q` ?Qmb2?QH/ r2�Hi? U62`M�M/Q kyReVX

h?2b2 BMbB;?ib ?2HT iB2 iQ;2i?2` Qm` �`;mK2MiX PM i?2 QM2 ?�M/- +Q2`+Bp2 H�#Q` BM@

biBimiBQMb �`2 T�`iB+mH�`Hv HBF2Hv iQ H2�p2 �iiBim/BM�H �M/ bQ+BQ2+QMQKB+ i`�+2b �KQM; i?2

TQTmH�iBQMb mTQM r?B+? i?2v �`2 BKTQb2/X �M/- �b bm+?- Qm` 2tT2+i�iBQM Bb i?�i i?2B`

H2;�+B2b rBHH #2 /2i2+i�#H2 2p2M BM TQbi@H�M/ `27Q`K +�b2bX u2i Bi Bb i?2 +QMM2+iBQM iQ H�@

#Q` BKKQ#BHBiv i?�i ?2HTb bT2+B7v r?v i?2b2 `27Q`Kb bm++22/ Q` 7�BH BM `2/m+BM; HQM;@i2`K

TQp2`iv, r?2`2 `2+2BTi Q7 `27Q`K H�M/ +QK2b �HQM; rBi? 2ti2MbBp2 `2bi`B+iBQMb QM mb2- r2

2tT2+i i?2 T`QbT2+ib 7Q` K�i2`B�H ;�BM iQ #2 BM+QM+HmbBp2- �i #2biX �M/- iQ i?2 2ti2Mi i?�i

i?2 `2bi`B+iBQMb QM mb2 Q7 H�M/ ;�BM2/ pB� `2/Bbi`B#miBQM �HbQ BM+Hm/2 T`Q?B#BiBQMb QM KQpBM;

Q` b2HHBM; i?2 H�M/- Qm` i?2Q`v �HbQ T`QpB/2b �M 2tTH�M�iBQM 7Q` r?v i?2b2 2z2+ib �`2 Q7i2M

/2i2+i�#H2 BM i?2 ;2Q;`�T?v Q7 r2�Hi? �M/ TQp2`iv /2+�/2b �7i2` i?2B` 2Mb?`BM2K2Mi BMiQ H�rX

AM i?2 7QHHQrBM; b2+iBQMb r2 #2;BM iQ 2KTB`B+�HHv bm#bi�MiB�i2 i?Bb �`;mK2Mi rBi? /�i�

7`QK T`2@ �M/ TQbi@ RN8k 1;vTiX q2 }`bi mb2 ?BbiQ`B+�H �++QmMib iQ /2b+`B#2 i?2 ǵBx#� bvbi2K

�M/ /`�r Qmi BMimBiBQMb �#Qmi ?Qr bm#b2[m2Mi H�M/ `2/Bbi`B#miBQM TQHB+B2b rQmH/ ?B;?HB;?i

i?2B` H2;�+B2bX q2 i?2M BMi`Q/m+2 i?2 bi�iBbiB+�H K�i2`B�H i?�i �HHQrb mb iQ bvbi2K�iB+�HHv

2t�KBM2 i?2 2ti2Mi iQ r?B+? i?2b2 ?BbiQ`B+ BMbiBimiBQMb Q7 +Q2`+Bp2 �;`B+mHim`2 +QK#BM2/ rBi?

L�bb2`Ƕb TQbi@RN8k `27Q`Kb iQ HQ+F@BM T�ii2`Mb Q7 HQ+�H r2�Hi? �M/ TQp2`iv i?�i ?�p2 T2`bBbi2/

e



BMiQ i?2 T`2b2MiX

*Q2`+Bp2 �;`B+mHim`2 BM 1;vTiǶb *QiiQM EBM;/QK

"2;BMMBM; BM i?2 2�`Hv R3yyb 1;vTiǶb �;`B+mHim`�H 2+QMQKv #2;�M iQ i`�Mb7Q`KX am++2bbBp2

E?2/Bp2b- �bbBbi2/ #v 6`2M+? �M/ i?2M "`BiBb? 2M;BM22`b- b2i i?2 BMBiB�H +QM/BiBQMb 7Q` � +QiiQM

2+QMQKv #v 2ti2M/BM; � M2irQ`F Q7 B``B;�iBQM +�M�Hb �+`Qbb i?2 +QmMi`v UqBHH+Q+Fb �M/ *`�B;

RNRjVX �i `Qm;?Hv i?2 b�K2 iBK2- � 6`2M+? �;`QMQKBbi 7Q`imBiQmbHv B/2MiB}2/ � M2r ivT2 Q7

HQM; bi�TH2 +QiiQM i?�i- r?BH2 r�i2` BMi2MbBp2- `Bp�H2/ i?2 #2bi �K2`B+�M T`Q/m+ib ULQ``Bb

RNj9- 1�`H2 RNkeVX q?2M "`BiBb? KBHHb #2;�M iQ bi`m;;H2 iQ `2HB�#Hv bQm`+2 �K2`B+�M +QiiQM

/m2 iQ i?2 *BpBH q�`- 1;vTi 2K2`;2/ �b KQ`2 i?�M Dmbi � bm#biBimi2X Ai r�b- BM i?2 rQ`/b Q7

QM2 "`BiBb? 2tT2`i- ǳi?2 KQbi T2`72+i +QiiQM@+QmMi`v Q7 i?2 rQ`H/Ǵ U"�HHb RNky- RNjVX

u2i r?BH2 2M;BM22`b TH�MM2/ +�M�Hb i?�i `2HB�#Hv B``B;�i2/ 1;vTiB�M H�M/- b+B2MiBbib ?�/

B/2MiB}2/ � bQm;?i �7i2` p�`B2i�H- �M/ #mv2`b r2`2 bi�`p2/ 7Q` T`Q/m+i- 1;vTiB�M T`Q/m+2`b

bi`m;;H2/ iQ K22i /2K�M/X h?2 T`Q#H2K r�b i?�i /2+�/2b Q7 2M+HQbm`2- ?2�pv i�t�iBQM-

�M/ ~B;?i 7`QK +Q`pû2 H�#Q` ?�/ `2M/2`2/ � ;2M2`�iBQM Q7 1;vTiB�M T2�b�Mib H�M/H2bb U"�2`

RNek- k3@ jNc *mMQ RNNk- Rej@Re9VX h?2 2tT�M/BM; +�M�H bvbi2K bBKBH�`Hv 2HBKBM�i2/ i?2

?BbiQ`B+�HHv bH�+F UbmKK2`V b2�bQM r?2M i?2 i`�/BiBQM�H B``B;�iBQM #�bBMb /`B2/ Qmi- K2�MBM;

i?�i T`Q/m+2`b bm//2MHv M22/2/ �;`B+mHim`�H rQ`F2`b v2�`@`QmM/X "mi bK�HH b+�H2 7�`K2`b-

ǳ?�/ MQ BMi2`2bi BM ;`QrBM; � +`QT i?2v +QmH/ MQi 2�i- Q` T`Q+2bb iQ b2`p2 HQ+�H M22/bǴ

UJBi+?2HH kyyk- 8NVX q?BH2 i?Bb p�bi TQQH Q7 H�#Q`2`b r�b ;QQ/ 7Q` H�`;2 b+�H2 T`Q/m+2`b

#2+�mb2 Bi F2Ti r�;2b HQr- iQ T`Q/m+2 +QiiQM 7Q` 2tTQ`i H�`;2 H�M/QrM2`b M22/2/ � K2�Mb iQ

+Q``�H H�`;2 MmK#2`b Q7 KQ#BH2 rQ`F2`b- �M/ +QKT2H i?2K iQ bT2M/ i?2 2MiB`2 v2�` +mHiBp�iBM;

� M2r +`QT i?�i i?2v +QmH/ MQi 2�i- 722/ iQ i?2B` �MBK�Hb- Q` b2HH i?2Kb2Hp2bX

_2+2Mi rQ`F bm;;2bib i?�i r?BH2 bQK2 Q7 i?2 /2K�M/ 7Q` H�#Q` r�b K2i #v �M BM+`2�b2

BM bH�p2b �KQM; bK�HH �M/ K2/BmK@bBx2/ H�M/QrM2`b- i?Bb QTiBQM +2�b2/ BM R3dd rBi? i?2

�#QHBiBQM Q7 bH�p2`v Ua�H2? kyRNVX AM `2bTQMb2 H�M/QrM2`b BM+`2�bBM;Hv im`M2/ iQ i?2 ǵBx#�X

6mM/�K2Mi�HHv � b?�`2+`QTTBM; bvbi2K- H�#Q`2`b r2`2 ;Bp2M bK�HH THQib Q7 H�M/ ;`QmT2/ QM

d



i?2 QmibFB`ib Q7 H�`;2 2bi�i2b QM r?B+? i?2v r2`2 2tT2+i2/ iQ HBp2 rBi? i?2B` 7�KBHB2b �M/

;`Qr i?2B` QrM 7QQ/ �M/ 7Q//2` 7Q` i?2B` �MBK�HbXR AM 2t+?�M;2- i?2b2 rQ`F2`b r2`2 `2[mB`2/

iQ rQ`F i?2B` H�M/HQ`/Ƕb ?QH/BM;b 2t+HmbBp2Hvc � T2`BQ/ _B+?�`/b 2biBK�i2b �i k8 /�vb T2`

KQMi? URNd3- 8y8VX

.2#i T2QM�;2 2Mbm`2/ +QMiBMm2/ +QKTHB�M+2 rBi? i?2 ǵBx#� bvbi2KX q?BH2 i?2 rQ`F2`b

r2`2 T�B/ � bK�HH r�;2 7Q` i?2B` rQ`F QM i?2 QrM2`Ƕb H�M/- BM T`�+iB+2 Bi r�b Q7i2M BMbm{+B2Mi

iQ T�v 7Q` i?2 BMTmib 7Q` i?2B` QrM bK�HH THQi Q7 H�M/- M2+2bbBi�iBM; HQ�MbX AM K�Mv +�b2b

i?2v ?�/ iQ #mv Q` #Q``Qr i?2b2 K�i2`B�Hb 7`QK i?2 H�M/HQ`/ ?BKb2H7 Uai�mi? RNNy- kNdVX �

RNjy K2KQ 7`QK i?2 mM/2`b2+`2i�`v Q7 bi�i2 iQ i?2 KBMBbi2` Q7 }M�M+2 MQi2/ i?2 2ti2Mi Q7

i?Bb /2T2M/2M+v, ǳAi Bb iQ i?2 H�M/HQ`/ i?�i i?2 i2M�Mi HQQFb 7Q` b22/- 7Q` K�Mm`2- 7Q` r�i2`,

?2 T�vb � ?B;? T`B+2 7Q` r?�i ?2 #mvb �M/ `2+2Bp2b HBiiH2 7Q` r?�i ?2 b2HHbc #mi i?2`2 Bb MQ

2b+�T2, ?2 #2;BMb i?2 v2�` BM /2#i �M/ ?2 2M/b Bi BM /2#ic ?2 Bb 72ii2`2/ �M/ #QmM/ �M/ #v

KQ`2 i?�M QM2 +?�BMǴ U�#/2H q�??�# RNjy- jRVXk

� b2K#H�M+2 Q7 H�M/ i2M�M+v- 2p2M r?2M Bi +�K2 rBi? }M�M+B�H BM/2#i2/M2bb- r�b mM@

/Qm#i2/Hv �ii`�+iBp2 iQ � ;2M2`�iBQM Q7 H�M/H2bb T2�b�MibX "mi mM/2`TBMMBM; i?2 ǵBx#� r�b �

bvbi2K Q7 ǳ/2i�BH2/ �M/ +QMiBMmQmb +QMi`QHǴ i?�i 7�+BHBi�i2/ BMi2Mb2 +Q2`+BQM UJBi+?2HH kyyk-

eeVX "2+�mb2 2p2`v KQK2Mi bT2Mi rQ`FBM; QM i?2 H�M/HQ`/Ƕb +QiiQM r�b � KQK2Mi �r�v 7`QK

� i2M�MiǶb QrM 7QQ/ THQi- b?B`FBM; r�b � +QMbi�Mi i?`2�i iQ 2{+B2Mi T`Q/m+iBQM U_B+?�`/b

RNdd- kyVX h?Bb r�b T�`iB�HHv KBiB;�i2/ #v �M 2bi�i2Ƕb Qp2`b22` UM�xB`V- � K�M �/2Ti rBi? �

+Hm# Q` i?2 MQiQ`BQmb ?BTTQTQi�Kmb@?B/2 r?BT FMQrM �b i?2 F?Qm`#�D- �M/ Q7i2M bT2+B}+�HHv

+?Qb2M 7Q` ?Bb T`Q+HBpBiv iQr�`/b pBQH2M+2 U�##�b �M/ 1H@.2bbQmFv kyRR- RRjVX AM ?Bb QrM

+H�bbB+ bim/v- >2M`v �v`Qmi /2b+`B#2/ i?Bb };m`2 �b,
Rh?Bb Bb T2`?�Tb i?2 `2H�iBQM iQ i?2 �`�#B+ `QQi ع@ز@ب K2�MBM; ǳiQ #2 7�` Q` /Bbi�Mi 7`QKXǴ q2?` /2}M2b

�M ǵBx#� �b ǳ+QmMi`v 2bi�i2- 7�`K- `m`�H b2iiH2K2MiǴ URNN9 URNe- dRjVX GQx�+? URNjy- R8e@ReyV �HbQ T`QpB/2b �
?2HT7mH 2tTH�M�iBQMX �HH2�mK2 2p2M +QMM2+ib i?2 2ivKQHQ;v Q7 ǵBx#�- �M/ i?2 �`�#B+ `QQi K2�MBM; ǳ/Bbi�Mi
7`QKǴ iQ i?2 7�+i i?�i ǳXXXT2�b�Mib r2`2 mT`QQi2/ 7`QK i?2B` M�iBp2 H�M/b �M/ `2;`QmT2/ QM i?2 2bi�i2 BM
?QmbBM; KQ/2H2/ QM rQ`F2`bǶ pBHH�;2bǴ URNNN- j9kVX a22 �TT2M/Bt 7Q` � 7m`i?2` /Bb+mbbBQMX

kh?2 H�M/HQ`/Ƕb `2Mi@b22FBM; r�b MQiQ`BQmbHv +QKT`2?2MbBp2, ǳJQbi H�M/QrM2`b `2[mB`2 i?2 `2Mi2` iQ
`2im`M iQ i?2 H�M/ � }t2/ [m�MiBiv Q7 #�H�/B U#�`Mv�`/ �MBK�HV K�Mm`2 T2` �+`2 2�+? v2�`-Ǵ r?B+? i?2v r2`2
2tT2+i2/ iQ Tm`+?�b2 7`QK i?2 H�M/HQ`/ ?BKb2H7 ULQ``Bb RNj9- jjVX
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(h)?2 QrM2`Ƕb `2�H 2t2+miBp2- QM r?QK i?2 r?QH2 bvbi2K /2T2M/bX P#b2[mBQmb

iQ ?Bb K�bi2`- BM2tQ`�#H2 rBi? i?2 (T2�b�Mi)- Bi Bb ?Bb #mbBM2bb iQ Tmi �HH TQbbB#H2

T`2bbm`2 QM i?2 �;`B+mHim`�H K�+?BM2`v- i?�i Bb- i?2 (T2�b�Mib)- iQ BM+`2�b2 T`Q@

/m+iBQMX hQ mb2 �M 2tT`2bbBQM Q7 i?2 (T2�b�Mi)- ?2 Bb HBF2 i?2 b�r- r?B+? +mib

+QKBM; �M/ ;QBM;X >2 +QMi`QHb THQrBM;- K�Mm`BM;- bQrBM; �M/ ?�`p2biBM; #v i?2

`Qm;?2bi FBM/ Q7 `mH2 URNej- RdVX

�b �#�x� +QM+Hm/2b- #�b2/ QM i?2 i2biBKQMB2b Q7 7Q`K2` ǵBx#� `2bB/2Mib- ǳbT`2�/BM; 72�`

�KQM; i?2 T2`K�M2Mi rQ`F2`b r�b QM2 K�BM 2H2K2Mi i?�i K�BMi�BM2/ Q`/2` �M/ /Bb+BTHBM2

BM i?2 (2bi�i2)X EBHHBM;b T2`T2i`�i2/ #v bQK2 ;?�}`b U;m�`/bV r?Q i2``Q`Bx2/ i?2 2MiB`2 ǵBx#�

/B/ Q++m`X am+? Km`/2`b r2`2 T2`+2Bp2/ �b � ǵM�im`�HǶ TH�;m2- rBi? r?B+? i?2 T2`K�M2Mi

rQ`F2`b ?�/ iQ +QT2Ǵ UkyRj- dNVX

1p2M B7 i?2 72�` Q7 `2im`MBM; iQ H�M/H2bbM2bb Qp2`+�K2 i?2 i2``Q` Q7 ǵBx#� HB72- ǵBx#� T`QT@

2`iB2b r2`2 �HbQ /2bB;M2/ �M/ +QMbi`m+i2/ě i?`Qm;? r�HHb- ;�i2b- �M/ ;m�`/bě iQ pB`im�HHv

BKT`BbQM rQ`F2`b UGQx�+? �M/ >m; RNjy- R8NVX PM2 7Q`K2` `2bB/2Mi HBF2M2/ i?2 b2imT iQ

ǳ� +QM+2Mi`�iBQM +�KTǴ UJBi+?2HH kyyk- dyVXj �MQi?2` `2K2K#2`2/ ?Qr ǳi?2 MB;?i ;m�`/b

U;?�}`bV mb2/ iQ 2M+B`+H2 i?2 pBHH�;2 Q` r�Bi 7Q` i?2 T2�b�Mib �HQM; i?2 `Q�/ iQ biQT i?2K

7`QK `mMMBM; �r�v �M/ #2�i i?2KǴ U�#�x�@ai�mi? RN38- 8yVX

h?2 ǵBx#� r�b i?mb � ǳiQi�H BMbiBimiBQMǴ i?�i ǳ`2T`2b2Mi2/ � bvbi2K Q7 bmT2`pBbBQM �M/ +Q@

2`+BQM i?�i bm++22/2/ 7Q` i?2 }`bi iBK2 BM }tBM; +mHiBp�iQ`b T2`K�M2MiHv BM TH�+2 QM i?2 H�M/

�M/ T`2p2MiBM; i?2K 7`QK �#�M/QMBM; +mHiBp�iBQM Q` KQpBM; iQ �MQi?2` `2;BQMǴ UJBi+?2HH

kyyk- edVX �M/ r?BH2 i?Bb BMbiBimiBQM /2}M2/ 1;vTiB�M `m`�H HB72 7Q` Qp2` � +2Mim`v- Bi r�b

mHiBK�i2Hv /BbK�MiH2/ #v :�K�H �#/2H L�bb2`Ƕb H�M/ `27Q`KbX AM a��/Ƕb bim/v Q7 � 7Q`K2`

ǵBx#� T`QT2`iv- b?2 MQi2b ?Qr- Dmbi � 72r v2�`b 7QHHQrBM; i?2 RN8k _2pQHmiBQM- /BbiBM+iBQMb

#2ir22M ǵBx#� `2bB/2Mib- KB;`�Mi H�#Q`- �M/ H�M/2/ T2�b�Mib ?�/ ǳ/Bb�TT2�`2/ +QKTH2i2HvǴ

URN3N- jdVX �M/ �b ai�mi? r`Qi2 BM RN3j- ǳhQ/�v- i?2 ǶBx#�- �b i?2 +H�bbB+�H mMBi Q7 +�b?@+`QT

T`Q/m+iBQM- ?�b HQbi Bib 7Q`K2` BKTQ`i�M+2 BM 1;vTiB�M �;`B+mHim`2XXX i?2 #B; 2bi�i2 �b �
jh?2 �TT2M/Bt BM+Hm/2b BK�;2b 7`QK irQ bm+? 2bi�i2b- `2T`Q/m+2/ 7`QK � +QMi2KTQ`�`v bim/v UGQx�+?

�M/ >m; RNjyVX

N



T`Q/m+iBQM mMBi b2T�`�i2/ 7`QK i?2 pBHH�;2 2+QMQKv ?�b BM 7�+i �HKQbi +QKTH2i2Hv p�MBb?2/Ǵ

URNNy- k3eVX

JQbi ?BbiQ`B+�H �++QmMib bm;;2bi i?�i i?2 H2;�+B2b Q7 i?2 ǵBx#� 2M/2/ rBi? i?2 H�M/ `27Q`KX

PM i?2 Qi?2`- i?2`2 Bb 2pB/2M+2 i?�i i?2 b+�`b Q7 i?2 BMbiBimiBQM r2`2 +mi /22THv BMiQ �`2�b

r?2`2 i?2v QM+2 ?2H/ br�vX _2+�HHBM; ?2` QrM 7�KBHv ǵBx#�- �#�x� r`Bi2b BM kyRj i?�i ǳ2p2M

i?`Qm;? i?2b2 ǵT`Bp�i2 pBHH�;2bǶ XXX ?�p2 iQ/�v rBi?2`2/ �r�v- i?2v ?�p2 `2K�BM2/ K2Mi�HHv

BMi�+i BM i?2 +QHH2+iBp2 K2KQ`v Q7 i?2 pBHH�;2X 6Q` K�Mv v2�`b- i?2 pBHH�;2 Ui?2 rQ`F2`Ƕb

?�KH2iV ?�b #22M T2`+2Bp2/ #v Bib bm``QmM/BM; pBHH�;2b �b BM72`BQ` BM bi�imb- �M/ Bib T2QTH2

�b i?2 KQbi /2biBimi2 Q7 i?2B` M2B;?#Q`bǴ UkyRj- 3yVX

�#�x�Ƕb [mQi2 bm;;2bib i?�i r?BH2 i?2 T?vbB+�H BMbiBimiBQM Q7 i?2 ǵBx#� ?�b p�MBb?2/- Bib

H2;�+B2b ?�p2 T2`bBbi2/ i?`Qm;? L�bb2`Ƕb /`�K�iB+ `27Q`Kb- iQ K�BMi�BM �M BM~m2M+2 Qp2` i?2

bQ+BQ2+QMQKB+ +QM/BiBQMb Q7 i?Qb2 BM Bib 7Q`K2` Q`#BiX .B/ i?2 ǵBx#�Ƕb H2;�+B2b 2M/m`2 #2vQM/

i?2 H�M/ `27Q`K\ A7 bQ- r?v /B/ i?2b2 H2;�+B2b T`Qp2 bQ /m`�#H2 /2bTBi2 i?2 br22TBM; M�im`2

Q7 i?2 H�M/ `27Q`K\ AM i?2 M2ti b2+iBQM r2 BMi`Q/m+2 i?2 ?BbiQ`B+ �M/ +QMi2KTQ`�`v /�i�

i?�i �HHQr mb iQ bvbi2K�iB+�HHv �bb2bb i?Bb �`;mK2MiX

_2b2�`+? .2bB;M �M/ .�i�

.2T2M/2Mi o�`B�#H2, >Qmb2?QH/ q2�Hi?

Pm` /2T2M/2Mi p�`B�#H2 Bb �M �bb2i QrM2`b?BT BM/2t Q7 +QKKQM ?Qmb2?QH/ Bi2Kb +QKTBH2/

BM i?2 H�`;2 b+�H2 .2KQ;`�T?B+ �M/ >2�Hi? U.>aV bm`p2vb Q7 1;vTiB�M rQK2M U_mibi2BM kyy3-

kyR8VX9 AM RNN8- kyyy- kyy8- kyy3- �M/ kyR9 2MmK2`�iQ`b bm`p2v2/ Rk-8ed- Re-N8d- kR-Ndk-

R3-Ne3- �M/ k3-Rd8 2p2`@K�``B2/ 1;vTiB�M rQK2M Q7 +?BH/#2�`BM; �;2 UR8@9NV- `2bT2+iBp2HvX

�b [m2biBQMb �+`Qbb 2�+? r�p2 r2`2 H�`;2Hv B/2MiB+�H U�Hi?Qm;? BM/2T2M/2Mi b�KTH2b r2`2

/`�rM 7Q` 2�+?V- r2 TQQH i?2b2 }p2 bm`p2v r�p2b �M/ �// bm`p2v v2�` }t2/ 2z2+ibX

.>a bm`p2vb �HbQ �++QmMi 7Q` i?2 HQ+�H bT�iB�H +QMi2ti Q7 `2bTQM/2MibX aBM+2 1;vTiǶb RNNk
9?iiTb,ff/?bT`Q;`�KX+QKfq?�i@q2@.Qfbm`p2v@b2�`+?X+7K\T;ivT24K�BM�a`pvhT4+QmMi`vX

Ry



bm`p2v- ǳ+Hmbi2`bǴ Q7 M2�`#v `2bTQM/2Mib ?�p2 #22M �bbB;M2/ � bBM;H2 H�iBim/2 �M/ HQM;Bim/2 �i

i?2 �TT`QtBK�i2 +2Mi2` Q7 i?2 `2bTQM/2Mib M2B;?#Q`?QQ/ Q` pBHH�;2 UA*6 AMi2`M�iBQM�H kyRkVX

h?2 T�`iB+mH�` bT�iB�H +?�`�+i2`BbiB+b Q7 i?2 b�KTH2 BM~m2M+2 Qm` �M�HvbBb BM BKTQ`i�Mi r�vbX

"2+�mb2 i?Bb }M2@;`�BM2/ bT�iB�H /�i� Bb +QMbB/2`2/ T2`bQM�HHv B/2MiB}�#H2- .>a T2`im`#b

i?2 H�iBim/2b �M/ HQM;Bim/2b Q7 2�+? +Hmbi2` BM � `�M/QK /B`2+iBQM #v � `�M/QK #mi +�TT2/

/Bbi�M+2, mT iQ 8FK BM /2bB;M�i2/ ǳ_m`�HǴ �`2�b �M/ mT iQ kFK BM ǳl`#�MǴ QM2bX8 q2 `2Hv

QM i?Bb #mBHi@BM .>a T2`im`#�iBQM iQ 2tQ;2MQmbHv B/2MiB7v ǳHQ+�HǴ +�i+?K2Mi �`2�b Q7 8FK

U#mz2`bV 7Q` 2�+? +Hmbi2`- �M/ i?mb � TH�mbB#H2 K2�bm`2 Q7 i?2 HQ+�H ;2Q;`�T?B+ +QMi2ti Q7

`2bTQM/2MibX

AM/2T2M/2Mi o�`B�#H2, ǵAx#� .2MbBiv

h?2 BMbiBimiBQM Q7 i?2 ǵBx#� 2K2`;2/ BM i?2 }`bi ?�H7 Q7 i?2 R3yyb iQ K�M�;2 +QiiQM

T`Q/m+iBQM �M/ #v i?2 #2;BMMBM; Q7 i?2 ir2MiB2i? +2Mim`v Bi r�b rB/2bT`2�/X hQ B/2MiB7v i?2

T`2+Bb2 bT�iB�H /Bbi`B#miBQM Q7 i?2b2 BMbiBimiBQMb M2�` i?2B` T2�F 2ti2Mi- r2 ;2Q+Q/2 � RNjk

:�x2ii22` Q7 1;vTi Uam`p2v Q7 1;vTi RNjk- J�bH�?�i �H@JBb?� �H@JBb`Bvv� RNjkVXe h?Bb

/Q+mK2Mi- T`Q/m+2/ #v +�`iQ;`�T?2`b rQ`FBM; 7Q` i?2 am`p2v Q7 1;vTi- BM/2t2b #v M�K2

2p2`v BM?�#Bi2/ TH�+2 BM 1;vTi �i i?2 iBK2X h2biB7vBM; iQ i?2 #`2�/i? Q7 i?2 BMbiBimiBQM-

Q7 i?2 R9-Ree BM?�#Bi2/ TH�+2b HBbi2/ BM i?2 ;�x2ii22`- Qp2` ?�H7ě d-ddyě �`2 B/2MiB}2/ �b

ǳǵBx#�XǴd 1�+? `Qr Q7 i?2 ;�x2ii22` �HbQ BM+Hm/2b 2�+? BM?�#Bi2/ TH�+2Ƕb Km/B`Bv� U� }`bi@H2p2H

�/KBMBbi`�iBp2 /BpBbBQMV- K�`F�x U� b2+QM/@H2p2H �/KBMBbi`�iBp2 /BpBbBQMV �M/- +`BiB+�H 7Q` Qm`

Tm`TQb2b- �M 1�biBM; �M/ LQ`i?BM; TQbBiBQM UBM FBHQK2i2`bV �b r2HH �b i?2 bT2+B}+ K�T b?22i

QM i?2 �++QKT�MvBM; R,Ryy-yyy b+�H2 K�T Q7 1;vTi QM r?B+? i?2 TH�+2 +�M #2 7QmM/X3

86m`i?2`- � `�M/QKHv b2H2+i2/ QM2 T2`+2Mi Q7 `m`�H +Hmbi2`b �`2 �HbQ /BbTH�+2/ #v mT iQ Ry FKX
eh?Bb 1M;HBb? p2`bBQM Q7 i?Bb /Q+mK2Mi r�b /B;BiBx2/ pB� P*_ �M/ K�Mm�HHv +?2+F2/ �M/ +Q``2+i2/ 7Q`

2``Q`b rBi? `272`2M+2 iQ i?2 �`�#B+ p2`bBQMX
d1�+? �HbQ bT2+B}2b i?2 QrM2` Q7 i?2 2bi�i2 7QHHQrBM; i?2 T`2}t ǵBx#�X �b QM2 +QMi2KTQ`�`v +?`QMB+H2`

MQi2/- i?Bb /2bB;M�iBQM 7QHHQr2/ i?2 T`QT2`iv, ǳ2�+? ǵBx#� ?�b � M�K2- �M/ i?Bb M�K2 Bb Q7 i?2 7QmM/2` U7Q`
2t�KTH2 ǵBx#� w�Fv "QmHQmb Q` ǵBx#� J�?KQm/ A#`�?BKVc B7 ?2 (i?2 7QmM/2`) /B2b i?2 BM?2`BiQ` BKTQb2b ?Bb
QrM M�K2Ǵ UGQx�+? �M/ >m; RNjy- R8NVX

3h?2b2 K�Tb �`2 ?2H/- BM /B;BiBx2/ 7Q`K- �i i?2 lMBp2`bBiv Q7 h2t�b �i �mbiBMǶb S2``v *�bi�Ƣ2/� HB#`�`v-
�i ?iiT,ffH2;�+vXHB#Xmi2t�bX2/mfK�Tbf�Kbf2;vTifX

RR



6B;m`2 R, aT�iB�H .Bbi`B#miBQM Q7 ǵBx#� ULBH2 .2Hi�V

q2 i`�Mb7Q`K i?2 1�biBM; �M/ LQ`i?BM; +QQ`/BM�i2 bvbi2K Q7 i?2 :�x2ii22` U1;vTiB�M

RNyd _2/ "2Hi .�imKV iQ /2+BK�H /2;`22b �M/ Qp2`H�v Bi QMiQ � ;2Q@`272`2M+2/ R,Ryy-yyy b+�H2

K�T Q7 1;vTi 7`QK i?2 BMi2`r�` T2`BQ/ 7`QK r?B+? /Bbi`B+i #QmM/�`B2b ?�p2 #22M 2ti`�+i2/

�M/ `2M/2`2/ �b TQHv;QMbXN q2 T`QD2+i i?2 `2bmHiBM; /Bbi`B#miBQM Q7 ǵBx#� QMiQ i?Bb b?�T2}H2

Q7 ?BbiQ`B+ 1;vTiB�M /Bbi`B+ib iQ ;2M2`�i2 � M�iBQM�H@H2p2H K�T Q7 +Qp2`�;2X 6B;m`2 R T`2b2Mib

� bm#b2+iBQM Q7 i?Bb b?�T2}H2 7Q+mbBM; QM i?2 LBH2 .2Hi�X

q2 Qp2`H�v i?2 ;2QHQ+�i2/ ǵBx#� �b /2TB+i2/ BM 6B;m`2 R rBi? i?2 H�iBim/2b �M/ HQM;Bim/2b

Q7 i?2 .>a bm`p2v +Hmbi2`b �M/ i?2B` �bbQ+B�i2/ 8FK #mz2`b- i?2M +�H+mH�i2 � +QmMi Q7 ǵBx#�

i?�i 7�HH BMiQ 2�+? +Hmbi2`Ƕb +�i+?K2Mi xQM2X 6B;m`2 k BHHmbi`�i2b i?2 T`Q+2bb rBi? � +HQb2@mT

Q7 i?2 LBH2 .2Hi� MQ`i?r2bi Q7 *�B`QX LQi2 i?�i i?2 mM/2`HvBM; b?�T2}H2 +?�`ib i?2 ?BbiQ`B+

2ti2Mi Q7 1;vTiB�M /Bbi`B+ib �TT`QtBK�i2Hv +QMi2KTQ`�M2Qmb rBi? i?2 ;�x2ii22` URNjkVX
NJQ`2 BM7Q`K�iBQM QM i?Bb T�`iB+mH�` /�imK +�M #2 7QmM/ �i, ?iiTb,ff2Tb;XBQfkkNNkX

Rk



6B;m`2 k, ǵAx#� �M/ *Hmbi2` Pp2`H�v Uq2bi2`M LBH2 .2Hi�V

"27Q`2 T`Q+22/BM;- Bi Bb rQ`i? 7m`i?2` bT2+B7vBM; i?2 `2H�iBQMb?BT #2ir22M Qm` i?2Q`v- Qm`

+QM+2Tib- �M/ Qm` K2�bm`2K2MiX q2 �`;m2 i?�i i?2 ǵBx#� bT�iB�HHv +QM+2Mi`�i2/ 1;vTiB�M

T2�b�Mib BMiQ �M BMi2Mb2 �M/ ?B;?Hv mM2[m�H `2H�iBQMb?BT Q7 +Q2`+BQM �M/ ?B2`�`+?B+�H /2T2M@

/2M+vX h?2 M�im`2 �M/ H2M;i? Q7 i?Bb 2tTQbm`2 bvbi2K�iB+�HHv �M/ HQ+�HHv /2T`2bb2/ 2+QMQKB+

/2p2HQTK2Mi BM � K�MM2` i?�i ?�b T2`bBbi2/ /2+�/2b H�i2`- 2p2M i?`Qm;? `2/Bbi`B#miBp2 `2@

7Q`Kb i?�i r2`2 /2bB;M2/ iQ 2HBKBM�i2 BiX q2 K2�bm`2 Qm` Qmi+QK2 rBi? `272`2M+2 iQ .>a

bm`p2vb Q7 1;vTiB�M rQK2M- r?B+? �`2 p�Hm�#H2 #2+�mb2 i?2v +QMi�BM � `B;Q`Qmb K2�bm`2

Q7 r2�Hi? #�b2/ QM �M �bb2i BM/2t Q7 +QKKQM ?Qmb2?QH/ Bi2KbX � KQ`2 /B{+mHi i�bF Bb iQ

+QMM2+i i?2b2 +QMi2KTQ`�`v Qmi+QK2b iQ ?BbiQ`B+�H 2tTQbm`2 iQ ǵBx#�X h?2 M�im`2 Q7 i?2 .>a

bm`p2vb ?2`2 Bb #Qi? � ?BM/2`�M+2 �M/ � ?2HTX PM i?2 QM2 ?�M/- i?2 `�M/QK bT�iB�H /BbTH�+2@

K2Mi Q7 i?2b2 ;`QmTb Q7 .>a `2bTQMb2b Uǳ+Hmbi2`bǴV Bb bm#QTiBK�H, #v /2bB;M Bi Q#b+m`2b i?2

i`m2 HQ+�iBQM Q7 2�+? `2bTQM/2Mi- r?B+? /Q2b MQi �HHQr mb iQ K2�bm`2 ǵBx#� 2tTQbm`2 �b T`2@

Rj



+Bb2Hv �b r2 rQmH/ HBF2XRy PM i?2 Qi?2` ?�M/- i?2 K�tBKmK 2ti2Mi Q7 i?2b2 /BbTH�+2K2Mibě

�M/ i?2 7�+i i?�i i?2v �`2 2tTHB+BiHv /QM2 �i `�M/QKě ?2HT7mHHv ;2M2`�i2b �M 2t@�Mi2 +�i+?@

K2Mi �`2�, r2 FMQr rBi? +2`i�BMiv i?�i 2�+? `2bTQM/2Mi HB2b rBi?BM i?2 +�i+?K2Mi �`2�X

qBi? i?Bb BM KBM/- r2 +�M B/2MiB7v 7Q` 2�+? `2bTQM/2Mi i?2 MmK#2` Q7 ǳT`QtBK�i2Ǵ ǵBx#�ě

BX2X i?2 MmK#2` Q7 ?BbiQ`B+ ǵBx#� BMbB/2 i?2B` +�i+?K2Mi �`2�X AM i?2 �#b2M+2 Q7 #2ii2` K2�@

bm`2b- r2 pB2r i?Bb +QmMi Q7 T`QtBK�i2 ?BbiQ`B+ ǵBx#� T`QT2`iB2b �b �TT`QtBK�i2Hv +�Tim`BM;

i?2 BMi2MbBiv Q7 i?�i TQTmH�iBQMǶb ?BbiQ`B+ 2tTQbm`2 iQ i?2 ǵBx#� T`QT2`iB2b- �M/ i?2 HBF2HB@

?QQ/ i?2v r2`2 BM~m2M+2/ #v bm#b2[m2Mi BMbiBimiBQM�H +?�M;2b `2H�i2/ iQ H�M/ `2/Bbi`B#miBQM

TQHB+B2bX

�//BiBQM�H o�`B�#H2b

.>a bm`p2vb �HbQ �HHQr mb iQ �/Dmbi 7Q` � p�`B2iv Q7 i?2Q`2iB+�HHv `2H2p�Mi +Q@p�`B�i2bXRR

PM2 +?�HH2M;2 Q7 Qm` Qmi+QK2 p�`B�#H2ě 7�KBHv r2�Hi?ě Bb iQ �pQB/ Q#pBQmb #mi ǳ#�/ +QM@

i`QHbǴ i?�i �`2 i?2Kb2Hp2b Qmi+QK2b Q7 7�KBHv r2�Hi? U�M;`Bbi �M/ SBb+?F2 kyy3VX qBi? i?Bb

BM KBM/- r2 T`Q/m+2 p�`B�#H2b 7Q` r?2i?2` i?2 ?2�/ Q7 ?Qmb2?QH/ Bb � K�H2 Q` 72K�H2- i?2 �;2

Q7 i?2 ?2�/ Q7 ?Qmb2?QH/- �M/ i?2 �;2 Q7 i?2 `2bTQM/2MiX q2 �HbQ ;2M2`�i2 7Q` 2�+? ?Qmb2?QH/

� b2t `�iBQ Q7 2p2`@#Q`M +?BH/`2M UK�H2 KBMmb 72K�H2 +?BH/`2MV rBi? i?2 2tT2+i�iBQM i?�i i?Bb

Bb TH�mbB#Hv 2tQ;2MQmb iQ r2�Hi? �M/ i?�i ?Qmb2?QH/b rBi? KQ`2 K�H2 +?BH/`2M rBHH #2 #2ii2`

QzX

q2 �HbQ BM+Hm/2 i?2 #2bTQF2 .>a p�`B�#H2b 7Q` i?2 T2`+2Mi�;2 Q7 H�M/ BM 2�+? +Hmbi2`

+m``2MiHv mb2/ 7Q` T�bim`2H�M/ �b r2HH �b 7Q` 7�`KH�M/- �M/ � /mKKv 7Q` r?2i?2` Q` MQi i?2

+Hmbi2` Bb BM � .>a@/2bB;M�i2/ ǳm`#�MǴ Q` ǳ`m`�HǴ �`2�X q2 �HbQ 2tT2+i i?�i i?2`2 2tBbib �

`2H�iBQMb?BT #2ir22M Tm#HB+ ;QQ/b �M/ ?Qmb2?QH/ r2�Hi?- �M/ bQ r2 /QrMHQ�/ 7`QK PT2M

ai`22i J�T � M�iBQMrB/2 b?�T2}H2 Q7 �HH K�DQ` `Q�/b- �M/ mb2 i?Bb iQ +�H+mH�i2 i?2 bmK
Ryh?Bb T`�+iB+2 �HbQ ?�b BKTQ`i�Mi BKTHB+�iBQMb 7Q` �bb2bbBM; bT�iB�H �miQ+Q``2H�iBQMX a22 �TT2M/Bt 7Q` �

/Bb+mbbBQMX
RR.>a /�i� Bb M2bi2/, `2bTQM/2Mib �`2 bBim�i2/ BMbB/2 ?Qmb2?QH/b- �M/ ?Qmb2?QH/b �`2 bBim�i2/ BMbB/2

+Hmbi2`bX q2 2z2+iBp2Hv +QHH�Tb2 i?2 ?Qmb2?QH/ �M/ i?2 `2bTQM/2Mi #v /`QTTBM; 7`QK i?2 �M�HvbBb �HH ?Qmb2?QH/
K2K#2`b 2t+2Ti i?2 72K�H2 ?2�/ Q7 ?Qmb2?QH/ UBX2X i?2 rB72 Q` rB/Qr Q7 i?2 ?2�/ Q7 ?Qmb2?QH/VX jd8
?Qmb2?QH/b UH2bb i?�M RWV �`2 TQHv;�KQmb- �M/ 7Q` i?2b2 r2 `�M/QKHv /`QT �HH #mi QM2 rB72X

R9



/Bbi�M+2 Q7 �HH `Q�/ b2;K2Mib UBM HQ; K2i2`bV i?�i T�bb i?`Qm;? � +Hmbi2`Ƕb +�i+?K2Mi �`2�XRk

Pm` �bbmKTiBQM Bb i?�i i?2 ;`2�i2` �KQmMi Q7 `Q�/ /Bbi�M+2 BM 2�+? +Hmbi2`- i?2 ;`2�i2`

�p�BH�#H2 BM7`�bi`m+im`2X Pm` F2v BM/2T2M/2Mi p�`B�#H2- i?2 MmK#2` Q7 ǵBx#� rBi?BM i?2 8FK

+�i+?K2Mi �`2�- Bb �HbQ K2�bm`2/ �i i?2 +Hmbi2` H2p2HXRj

6�HbB}+�iBQM h2bi

Pm` BM/2T2M/2Mi p�`B�#H2 K2�bm`2b ?BbiQ`B+ ǵBx#� /2MbBiv T`QtBK�i2 iQ � b�KTH2 Q7 +QM@

i2KTQ`�`v bm`p2v `2bTQM/2MibX PM2 TQbbB#H2 +QM+2`M Bb i?�i ǵBx#� /2MbBiv- �b K2�bm`2/ #v Qm`

+�i+?K2Mi �TT`Q�+?- Bb +QM7QmM/2/ #v �M mMQ#b2`p2/ 72�im`2 Q7 1;vTiǶb �;`B+mHim`�H 2+QM@

QKv- ;2QHQ;v- 2MpB`QMK2Mi- Q` bQK2i?BM; 2Hb2X A7 i?Bb r2`2 i?2 +�b2- i?Bb mMQ#b2`p2/ 7�+iQ`ě

MQi �Mv +?�`�+i2`BbiB+ Q7 i?2 ǵBx#� Bib2H7ě rQmH/ +QM7QmM/ �Mv Q#b2`p2/ `2H�iBQMb?BTX

hQ ?2HT KBiB;�i2 i?Bb +QM+2`M r2 /2`Bp2 � 7�HbB}+�iBQM i2bi #�b2/ �`QmM/ i?2 F�7` U رفك V-

/2}M2/ #v >�Mb q2?` �b � ǳbK�HH pBHH�;2- ?�KH2iǴ URNN9 URNe- Nd8VX q?BH2 F�7` r2`2 �HbQ

bK�HH �;`B+mHim`�H +QKKmMBiB2b- i?2v /B/ MQi 72�im`2 i?2 ?B;?Hv BMbiBimiBQM�HBx2/ +Q2`+BQM

�M/ H�`;2@b+�H2 T`Q/m+iBQM Q7 i?2 ǵBx#�X h?2v r2`2 �HbQ i?2 b2+QM/@KQbi MmK2`Qmb ivT2 Q7

BM?�#Bi2/ TH�+2 BM i?2 ;�x2ii22` U#2?BM/ i?2 ǵBx#�V, i?2 ;�x2ii22` HBbib 3jj F�7` i?`Qm;?Qmi

i?2 +QmMi`vX hQ i?2 2ti2Mi i?�i �Mv Q#b2`p2/ +Q``2H�iBQM #2ir22M ?BbiQ`B+ ǵBx#� /2MbBiv

�M/ +QMi2KTQ`�`v r2�Hi? Bb �+im�HHv �M �`iB7�+i Q7 Qm` T�`iB+mH�` K2�bm`2K2Mi bi`�i2;v- i?2

/2MbBiv Q7 ?BbiQ`B+ F�7` T`QtBK�i2 iQ bm`p2v +Hmbi2`b rQmH/ �HbQ 2K2`;2 �b � +Q``2H�i2 Q7

+QMi2KTQ`�`v r2�Hi?X AM +QMi`�bi- B7 F�7` /2MbBiv Bb mM+Q``2H�i2/ rBi? r2�Hi?- i?Bb rQmH/

BM/B+�i2 i?�i i?2 Qm` K2�bm`2 Q7 ǵBx#� /2MbBiv Bb +�Tim`BM; bQK2i?BM; bT2+B}+ iQ i?2 BMbiBimiBQM

Bib2H7X
RkaT2+B}+�HHv- i?2b2 �`2 r?�i PT2M ai`22i J�T +H�bbB}2b �b KQiQ`r�vb- i`mMF- T`BK�`v- b2+QM/�`v- �M/

i2`iB�`v `Q�/bX
RjamKK�`v bi�iBbiB+b- �b r2HH �b i?2 +Q``2H�iBQM K�i`Bt- �`2 �p�BH�#H2 BM i?2 �TT2M/BtX

R8



AMbi`mK2Mi�H o�`B�#H2b _2;`2bbBQM

q?BH2 � TH�+2#Q i2bi K�v KBiB;�i2 bQK2 +QM+2`M �#Qmi K2�bm`2K2Mi 2``Q` �M/ mMQ#@

b2`p2/ +QM7QmM/2`UbV- ǵBx#� TH�+2K2Mi K�v Bib2H7 #2 2M/Q;2MQmb iQ TQp2`ivX AM i?Bb b2+iBQM

r2 `2pBbBi i?2 ?BbiQ`B+�H `2+Q`/ iQ �//`2bb i?2b2 +QMbi`�BMibX h?2 }`bi T�`i Q7 i?Bb b2+iBQM

/2`Bp2b ?BbiQ`B+�H 2pB/2M+2 bm;;2biBM; i?�i i?2 TH�+2K2Mi �M/ QT2`�iBQM Q7 ǵBx#� r�b TH�mbB@

#Hv 2tQ;2MQmb iQ 2ti�Mi bQ+BQ2+QMQKB+ +QM/BiBQMbX h?2 b2+QM/ mb2b i?Bb ?BbiQ`B+�H `2+Q`/ iQ

2bi�#HBb? i?2 bT�iB�H T`QtBKBiv Q7 ǵBx#� iQ +�M�Hb �b �M BMbi`mK2Mi i?�i �HHQrb mb iQ �++QmMi

7Q` TQi2MiB�H 2M/Q;2M2Biv Q` QKBii2/ +QM7QmM/2`b U�M;`Bbi �M/ E`m2;2` kyyRVX

Zm�HBi�iBp2 ?BbiQ`B+�H HBi2`�im`2 �HB;Mb QM i?2 TQBMi i?�i ǵBx#� BM?�#Bi�Mib r2`2 �+im@

�HHv +QMbB/2`2/ #2ii2` Qz i?�M i?Qb2 H�#Q`2`b 2Hb2r?2`2X �b /Bb+mbb2/ �#Qp2- rB/2bT`2�/

H�M/H2bbM2bb �M/ TQp2`iv K�/2 i?2 b?�`2+`QTTBM; �``�M;2K2Mi Q7 ǵBx#�ě H�#Q` 7Q` H�M/ě �

bQm;?i@�7i2` bBim�iBQMX AM 7�+i- Bi ;�p2 ǵBx#� BM?�#Bi�Mib � T`BpBH2;2/ TQbBiBQM pBb@�@pBb i?2

BiBM2`�Mi b2�bQM�H H�#Q` KB;`�Mib r?Qb2 ǳbBim�iBQM r�b- �M/ `2K�BMb- i?2 rQ`bi �KQM; i?2

T2�b�MibǴ U"2BMBM kyyR- 8jVX �b MQi2/ �#Qp2- i?Bb iB;?i H�#Q` K�`F2i �HHQr2/ 2bi�i2 QrM2`b

iQ ?�M; r?�i _B+?�`/b URNd3- 8RR@8RkV +�HHb i?2 ǳmHiBK�i2 i?`2�iǴ Q7 2tTmHbBQM 7`QK i?2 ǵBx#�

Qp2` i?2 ?2�/b Q7 i?2B` rQ`F2`b iQ 2Mbm`2 +QKTHB�M+2 Ub22 �HbQ U�#�x�@ai�mi? RN38- 8yVVXR9

�b �#�x� /2b+`B#2b Bi- HB72 QM i?2 ǶBx#� ǳr�b MQi 2t�+iHv � K�bi2`@bH�p2 `2H�iBQMb?BT #mi �

+QKTH2t QM2- #�b2/ QM � bQ`i Q7 T`Qi2+iBQM mM/2` i?2 `mH2 Q7 i2``Q`- r?2`2#v i?2 T2�b�Mib

2tT2`B2M+2/ � FBM/ Q7 #QM/ rBi? i?2 2bi�i2 bBM+2 i?2v T2`+2Bp2/ i?2Kb2Hp2b- i?`Qm;? i?Bb

#QM/- �b #2HQM;BM; iQ � ?B;?2` `�MF i?�M QmibB/2`bX h?2v r2`2 i?2 T`Qi2+i2/ K2M Q7 i?2

ǶBx#�- `B;;�H�i �H@ǵBx#�- r?Q r2`2 2MiBiH2/ iQ KBMBK�H �/p�Mi�;2b- �M/ v2i HBp2/ mM/2` iQi�H

bm`p2BHH�M+2Ǵ UkyRj- d3VX h?Bb ?BbiQ`B+�H 2pB/2M+2 b?QmH/ MQi QMHv `2/m+2 +QM+2`Mb Q7 2M/Q@

;2M2Biv- #mi �+im�HHv ?2B;?i2M i?2 TmxxH2, ;Bp2M i?�i ǵBx#� `2bB/2Mib r2`2 ?BbiQ`B+�HHv i?Qm;?i

iQ #2 �/p�Mi�;2/ Qp2` i?Qb2 QM i?2 QmibB/2- r?v- iQ/�v �`2 BM?�#Bi�Mib BM 7Q`K2`Hv ǵBx#�

/2Mb2 �`2�b rQ`b2 Qz\
R91Hb2r?2`2- _B+?�`/b TBi?BHv bmKK�`Bx2b ?Qr ǵBx#� QrM2`b K�BMi�BM2/ i?2B` `2;BK2M Q7 T`Q/m+iBQM #v

i?`2�i2MBM; rQ`F2`b rBi? ǳb�+F �M/ i?2 biB+FǴ U_B+?�`/b RNdN- 938VX

Re



�M BMbi`mK2Mi�H p�`B�#H2b `2;`2bbBQM +�M �HbQ ?2HT �//`2bb i?2b2 +QM+2`MbX 6QHHQrBM;

.m~Q �M/ S�M/2 UkyydV r2 mb2 2tQ;2MQmb ?v/`QHQ;B+�H 7�+iQ`b iQ �B/ Qm` +�mb�H BM72`2M+2

bi`�i2;vX aT2+B}+�HHv- r2 BMbi`mK2Mi 7Q` ǵBx#� /2MbBiv rBi? i?2 /Bbi�M+2 UBM K2i2`b- HQ;;2/V

#2ir22M i?2 +2Mi`QB/ Q7 .>a +Hmbi2` �M/ i?2 M2�`2bi K�DQ` B``B;�iBQM +�M�H �b B/2MiB}2/

QM � M�iBQMrB/2- R,d8y-yyy@ b+�H2 K�T Q7 1;vTi T`Q/m+2/ �i `Qm;?Hv i?2 b�K2 iBK2 �b i?2

;�x2ii22` Ub22 �TT2M/BtVX

h?2 ?BbiQ`v Q7 1;vTiǶb �;`B+mHim`�H 2+QMQKv bmTTQ`ib #Qi? i?2 TH�mbB#H2 2tQ;2M2Biv �M/

`2H2p�M+2 Q7 Qm` BMbi`mK2MiX 1;vTiǶb +�M�Hb r2`2 BMBiB�i2/ #v i?2 6`2M+? BM i?2 R3kyb �M/

p�biHv 2tT�M/2/ QM #v JQ?�K2/ �HB �M/ i?2 "`BiBb? mM/2` i?2 ǳT`Qi2+iQ`�i2Ǵ �7i2` R33k

U"`QrM RNN9VX �i �HH TQBMib i?2 T?vbB+�H ;2Q;`�T?v Q7 i?2 LBH2 /QKBM�i2/ TH�MMBM;- BM+Hm/BM;

b2�bQM�H p�`B�iBQM BM ~Qr- bQBH [m�HBiv- �M/ bHQT2X PM2 ?BbiQ`B�M MQi2/ ?Qr i?2 2�`Hv 6`2M+?

�ii2KTib r2`2 ǳ+QMbi`m+i2/ �i `�M/QK �M/ +?�QiB+�HHvǴ �M/ ?Qr H�i2` "`BiBb? BKT`Qp2K2Mib

`2HB2/ QM ǳT�`ib Q7 QH/@`Bp2` #2/b BM i?2 .2Hi�Ǵ U:m/QrbFB RN39- Ry9VX h?2 7Q`2KQbi "`BiBb?

�mi?Q`Biv QM 1;vTiB�M B``B;�iBQM MQi2/ i?Bb T�ii2`M BM i?2 R3Nyb, ǳQ7 i?2 2tBbiBM; +�M�Hb � 72r

�`2 QM M2r �HB;MK2Mib- KQbi 7QHHQr i?2 i`�+2b Q7 i?2 QH/ +?�MM2Hb- �M/ �`2 BM +QMb2[m2M+2

p2`v rBM/BM; �M/ +`QQF2/X h?2v ?Qr2p2`- +QKK�M/ i?2 +QmMi`v r2HH �M/ BMi2`+2Ti MQ

/`�BM�;2Ǵ UqBHH+Q+Fb �M/ *`�B; RNRj- jeNVX h?Bb bm;;2bib i?�i i?2 r�i2`@BMi2MbBp2 +QiiQM

p�`B2i�H ;`QrM QM ǵBx#� rQmH/ 2bi�#HBb? � bT�iB�H `2H�iBQMb?BT #2ir22M ǵBx#� /2MbBiv �M/ K�DQ`

B``B;�iBQM +�M�HbX

h?2 BMbi`mK2Mi�H p�`B�#H2b �TT`Q�+? `2bib QM �M mMi2bi�#H2 ǳ2t+HmbBQM `2bi`B+iBQMǴ r?B+?

�bbmK2b i?�i i?2 BMbi`mK2Mi +�M QMHv 2z2+i i?2 Qmi+QK2 i?`Qm;? i?2 2M/Q;2MQmb 2tTH�M�iQ`v

p�`B�#H2X AM Qm` +�b2- i?Bb K2�Mb ?BbiQ`B+ +�M�H T`QtBKBiv +�M QMHv BM~m2M+2 7�KBHv r2�Hi? pB�

ǵBx#� /2MbBivX h?2 ?BbiQ`B+�H 2pB/2M+2 b?Qrb ?Qr i?2 1;vTiǶb K�DQ` +�M�Hb H�`;2Hv T`2+2/2/

i?2 ǵBx#� bvbi2K- KBiB;�iBM; +QM+2`Mb Q7 `2p2`b2 +�mb�iBQMX >Qr2p2`- �M �//BiBQM�H +QM+2`M

Bb i?�i i?2b2 ?BbiQ`B+ +�M�Hb KB;?i BM~m2M+2 +QMi2KTQ`�`v TQp2`iv i?`Qm;? � #�+F/QQ` T�i?

`2H�i2/ iQ 2tTQbm`2 iQ r�i2`#Q`M2 /Bb2�b2b �M/ T�`�bBi2b bm+? �b b+?BbiQbQKB�bBb Ua+?BbiQbQK�

K�MbQMBV- r?B+? Bb 2M/2KB+ BM 1;vTiX h?Bb `2H�iBQMb?BT Bb i?2Q`2iB+�HHv TH�mbB#H2, �++Q`/BM;
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h�#H2 R, *Q``2H�iBQM h2bi- >BbiQ`B+ *�M�H S`QtBKBiv �M/ *?BH/ >2�Hi? Pmi+QK2b

JQ/2H R JQ/2H k JQ/2H j JQ/2H 9 JQ/2H 8
62p2` .B�``?2� �M2KB� aimMiBM; JQ`i�HBiv

.Bbi�M+2 iQ *�M�H UJ- HQ;V yXyyyye99 @yXyykR8 yXyyRde RyXek yXyyye3N
UyXyykRyV UyXyyRe9V UyXyyRydV UR3XNdV UyXyyye3NV

P#b2`p�iBQMb 9y3R3 9y3R3 9y3R3 9y3R3 9RjNd
*QMi`QHb u2b u2b u2b u2b u2b
am`p2v u2�` 61 u2b u2b u2b u2b u2b
:Qp2`MQ`�i2 61 u2b u2b u2b u2b u2b
�/Dmbi2/ r2 yXy93 yXyk8 yXyd8 yXy8e yXyR8
*Hmbi2` `Q#mbi bi�M/�`/ 2``Q`b BM T�`2Mi?2b2b
 TIyXy8-   TIyXyR-    TIyXyyR

iQ i?2 qQ`H/ >2�Hi? P`;�MBx�iBQM- ǳBM i2`Kb Q7 bQ+BQ2+QMQKB+ �M/ Tm#HB+ ?2�Hi? BKTQ`i�M+2

BM i`QTB+�H �M/ bm#i`QTB+�H �`2�b- (b+?BbiQbQKB�bBb) Bb b2+QM/ QMHv iQ K�H�`B�Ǵ URN38- Re@

kyVX hQ B/2MiB7v B7 i?Bb `2H�iBQMb?BT i?`2�i2Mb i?2 2t+HmbBQM `2bi`B+iBQM- r2 mb2 bmTTH2K2Mi�H

.>a /�i� QM +?BH/`2Mě i?2 /2KQ;`�T?B+ KQbi �i `BbF 7Q` b+?BbiQbQKB�bBbě iQ +QMbi`m+i }p2

2TB/2KBQHQ;B+�H Qmi+QK2 K2�bm`2b,

Ç S2`+2Mi�;2 Q7 +?BH/`2M BM i?2 ?Qmb2?QH/ r?Q ?�p2 ?�/ /B�``?2� BM i?2 T�bi irQ r22Fb
Uǳ.B�``?2�ǴVX

Ç S2`+2Mi�;2 Q7 +?BH/`2M BM i?2 ?Qmb2?QH/ r?Q ?�p2 ?�/ � 72p2` BM i?2 T�bi irQ r22Fb
Uǳ62p2`ǴVX

Ç S2`+2Mi�;2 Q7 +?BH/`2M BM i?2 ?Qmb2?QH/ r?Q ?�p2 KBH/- KQ/2`�i2- Q` b2p2`2 �M2KB�
Uǳ�M2KB�ǴVX

Ç �p2`�;2 ?2B;?i@r2B;?i `�iBQ Q7 +?BH/`2M BM i?2 ?Qmb2?QH/ UǳaimMiBM;ǴVX

Ç � /mKKv 7Q` r?2i?2` Q` MQi � +?BH/ BM i?2 ?Qmb2?QH/ /B2/ UǳJQ`i�HBivǴVX

h�#H2 R T`2b2Mib i?2 `2bmHib Q7 PGa `2;`2bbBQM KQ/2Hb �bb2bbBM; r?2i?2` Q` MQi i?2b2

?2�Hi? Qmi+QK2b +Q``2H�i2 iQ Qm` T`QTQb2/ BMbi`mK2Mi- T`QtBKBiv iQ K�DQ` ?BbiQ`B+ B``B;�iBQM

+�M�HbX

_2bmHib 7`QK h�#H2 R �`2 2M+Qm`�;BM;, MQM2 Q7 i?2 K2�bm`2b +Q``2H�i2 rBi? T`QtBKBiv iQ

+�M�Hb �i � H2p2H r?2`2 i?2 MmHH ?vTQi?2bBb +�M #2 `2D2+i2/X q?BH2 i?2 2t+HmbBQM `2bi`B+iBQM
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Bb mHiBK�i2Hv �M �bbmKTiBQMě BX2X mMi2bi�#H2ě i?2 +QK#BM�iBQM Q7 ?BbiQ`B+ 2pB/2M+2 �M/

2TB/2KBQHQ;B+�H /�i� b?QmH/ `�Bb2 +QM}/2M+2 i?�i i?2 T�i? +QMM2+iBM; 1;vTiǶb ?BbiQ`B+ bvbi2K

Q7 K�DQ` B``B;�iBQM +�M�Hb iQ +QMi2KTQ`�`v TQp2`iv rQmH/ KQbi TH�mbB#Hv `mM i?`Qm;? i?2

ǵBx#� bvbi2KX

_2bmHib

�b MQi2/- #2+�mb2 r2 TQQH KmHiBTH2 r�p2b Q7 i?2 .>a bm`p2v r2 BM+Hm/2 bm`p2v v2�`

}t2/ 2z2+ibX 1;vTiǶb }`bi H2p2H �/KBMBbi`�iBp2 /BpBbBQM- FMQrM �b i?2 ;Qp2`MQ`�i2- TH�vb �M

BKTQ`i�Mi `QH2 BM i?2 T`QpBbBQM Q7 Tm#HB+ ;QQ/b �M/ ;2M2`�H QT2`�iBQMb Q7 i?2 bi�i2XR8 h?mb

r2 �HbQ �TTHv }t2/ 2z2+ib iQ �++QmMi 7Q` mMQ#b2`p2/ ?2i2`Q;2M2Biv �i i?Bb H2p2HX 6BM�HHv- bBM+2

i`2�iK2Mi Bb 2z2+iBp2Hv �bbB;M2/ �i .>a +Hmbi2`- r2 2Mi2` +Hmbi2` `Q#mbi bi�M/�`/ 2``Q`b �i

i?�i H2p2HX

h�#H2 k T`2b2Mib i?2 `2bmHib Q7 Qm` 2t�KBM�iBQM BMiQ i?2 BM~m2M+2 Q7 i?2 ǵBx#� QM +QM@

i2KTQ`�`v r2�Hi?X JQ/2H QM2 b?Qrb i?2 `2/m+2/ 7Q`K- 2biBK�iBM; i?2 2z2+i Q7 ǵBx#� /2MbBiv

QM r2�Hi? rBi? QMHv KBMBK�H bT2+B}+�iBQMbX JQ/2H irQ BM+Hm/2b 7mHH +QMi`QHbX JQ/2H i?`22

T`2b2Mib i?2 `2bmHib Q7 i?2 7�HbB}+�iBQM i2bi- br�TTBM; Qmi �b i?2 F2v BM/2T2M/2Mi p�`B�#H2

� K2�bm`2 Q7 F�7` /2MbBiv 7Q` ǵBx#� /2MbBivX JQ/2H 7Qm` Bb i?2 BMbi`mK2Mi�H p�`B�#H2b `2;`2b@

bBQMXRe *QKTH2i2 `2bmHib 7Q` 2�+? KQ/2H �`2 �p�BH�#H2 BM i?2 �TT2M/BtX

� p�`B2iv Q7 7�+iQ`b +QMi`B#mi2 iQ i?2 2+QMQKB+ bi�imb Q7 � ;Bp2M 1;vTiB�M 7�KBHvX _2bmHib

BM h�#H2 k bm;;2bi �M BKTQ`i�Mi #mi �b@v2i mM�TT`2+B�i2/ bi`m+im`�H 7�+iQ`, r?2i?2` Q` MQi

� 7�KBHv `2bB/2b BM �M �`2� r?2`2 ǵBx#�- r2`2 ?BbiQ`B+�HHv /2Mb2XRd h?2 ?BbiQ`B+ /2MbBiv Q7
R8h?2b2 �`2 +Q``2+i �b Q7 i?2 H�i2bi bm`p2v r�p2 BM kyR9- i?2v ?�p2 bBM+2 +?�M;2/X h?2v �`2, *�B`Q-

�H2t�M/`B�- SQ`i a�B/- am2x- .�KB2ii�- .�F?�HBvv�- a?�`FBvv�- Z�Hvm#Bvv�- E�7` 1H@a?2BF?- :?�`#Bvv�-
J2MQm}vv�- "2?2B`�- AbK�BHBvv�- :Bx�- "2MB am27- 6�vQmK- JBMv�- �bbBmi- aQ?�;- �M/ �br�MX h?2 bK�HH
;Qp2`MQ`�i2b Q7 Z2M� �M/ GmtQ` �`2 +QK#BM2/ BM i?2 .>a /�i�- �b r2HH �b i?2 ;Qp2`MQ`�i2b Q7 J�i`Qm?-
q�/B :2/B/- _2/ a2�- �M/ LQ`i? �M/ aQmi? aBM�B U�b ǳ6`QMiB2`Ǵ ;Qp2`MQ`�i2bVX

Req2 mb2 i?2 Bp`2;?/72 bmBi2 Q7 +QKK�M/b T`Q/m+2/ #v a2`;BQ *Q``2B� ?iiTb,ff;Bi?m#X+QKf
b2`;BQ+Q``2B�fBp`2;?/72X

RdAM i?2 �TT2M/Bt r2 T`QpB/2 � b2`B2b Q7 `Q#mbiM2bb +?2+Fb- BM+Hm/BM; /`QTTBM; 7`QK i?2 �M�HvbBb �HH
`2bTQM/2Mib r?Q `2TQ`i ?�pBM; KQp2/- /`QTTBM; �HH `2bB/2Mib /2bB;M�i2/ #v .>a �b HBpBM; BM �M ǳm`#�MǴ
+Hmbi2`- mbBM; �b BM/2T2M/2Mi p�`B�#H2 +QmMi Q7 ǵBx#� r?2`2 i?2 QrM2` ?�/ � 7Q`K�H iBiH2 U2X;X T�b?�V- /`QTTBM;
�HH 7`QMiB2` ;Qp2`MQ`�i2b- �M/ HQ;;BM; Qm` BM/2T2M/2Mi p�`B�#H2X q2 �HbQ mb2 � KmHiBH2p2H KQ/2H iQ }i i?2

RN



h�#H2 k, _2H�iBQMb?BT "2ir22M ǵAx#� .2MbBiv �M/ q2�Hi?

JQ/2H e JQ/2H d JQ/2H 3 JQ/2H N
_2/m+2/ 6mHH 6�HbB}+�iBQM Rbi ai�;2 Ao kM/ ai�;2 Ao

PGa PGa PGa PGa kaGa
ǵAx#� .2MbBiv @Xyyj9k   @Xyy9kk   @XyR88   

Xyyyde UXyyyeV UXyyjk8V
E�7` .2MbBiv Xyy93N

UXyyk3dV
J2i2`b iQ >BbiQ`B+ @RX3Nyj   
*�M�H UHQ;V UXR9jj9V
P#b2`p�iBQMb eN-9yy eN-9yy eN-9yy eN-9yy eN-9yy
*QMi`QHb LQ u2b u2b u2b u2b
am`p2v u2�` 61 u2b u2b u2b u2b u2b
:Qp2`MQ`�i2 61 u2b u2b u2b u2b u2b
r2 Xkd89 X9edk X9e8j
*Hmbi2` `Q#mbi bi�M/�`/ 2``Q`b BM T�`2Mi?2b2b
+p < 0.1, ⇤p < 0.05, ⇤ ⇤ p < 0.01, ⇤ ⇤ ⇤p < 0.001

i?2b2 +Q2`+Bp2 �;`B+mHim`�H BMbiBimiBQMb T`QtBK�i2 iQ � ;Bp2M 7�KBHv Bb bi`QM;Hv �M/ BMp2`b2Hv

+Q``2H�i2/ rBi? i?�i 7�KBHvǶb r2�Hi?- �M/ Bib +Q2{+B2Mi Bb `2H�iBp2Hv bi�#H2 BM i2`Kb Q7 K�;@

MBim/2- BM+Hm/BM; QM+2 i?2 KQ/2H Bb �/Dmbi2/ iQ �++QmMi 7Q` i?2Q`2iB+�HHv `2H2p�Mi +Qp�`B�i2bX

hQ ?2HT BHHmbi`�i2 i?2 `2H�iBQMb?BT- 6B;m`2 j T`2b2Mib i?2 T`2/B+i2/ b?B7i BM Qm` /2T2M/2Mi

p�`B�#H2- �M �bb2i BM/2t K2�bm`BM; ?Qmb2?QH/ r2�Hi?- 7`QK i?2 }7i? iQ i?2 N8i? T2`+2MiBH2

Q7 i?2 +QmMi Q7 ǵBx#� rBi?BM i?2 +�i+?K2Mi �`2� Q7 i?2 +Hmbi2`- ?QH/BM; �HH Qi?2` p�`B�#H2b �i

i?2B` K2�MbX

JQ/2Hb 2B;?i �M/ MBM2 T`QpB/2 7m`i?2` bmTTQ`i 7Q` i?2 �`;mK2MiX AM i?2 7�HbB}+�iBQM

i2bi UJQ/2H 2B;?iV F�7` /2MbBiv /Q2b MQi `2;Bbi2` �M 2z2+i QM +QMi2KTQ`�`v r2�Hi? i?�i Bb

/Bz2`2Mi 7`QK x2`Q �i +QMp2MiBQM�H H2p2Hb Q7 bi�iBbiB+�H bB;MB}+�M+2 UT = XkeVX h?Bb Bb QM2

bB;M i?�i i?2 2z2+i MQi2/ 7Q` ǵBx#� Bb MQi �M �`iB7�+i Q7 �M mMQ#b2`p2/ +QM7QmM/2` `2H�i2/ iQ

Qm` K2�bm`2K2Mi bi`�i2;v U�;�BM- B7 r2 Q#b2`p2/ i?2 F�7` TH�+2#Q #2?�p2 bBKBH�`Hv �b i?2

ǵBx#� p�`B�#H2- i?�i rQmH/ BM/B+�i2 Qm` }M/BM;b r2`2 TQbbB#Hv �M �`iB7�+i Q7 bQK2 mMK2�bm`2/

p�`B�#H2VXR3 Pm` BMbi`mK2Mi�H p�`B�#H2b `2;`2bbBQM UKQ/2H MBM2V T`QpB/2b bi`QM; 2pB/2M+2
/�i�- BM+Hm/BM; `�M/QK BMi2`+2Tib �i i?2 H2p2H Q7 i?2 .>a +Hmbi2`X AM �HH i?2b2 bT2+B}+�iBQMb i?2 `2bmHib �`2
bm#bi�MiBp2Hv mM+?�M;2/X

R3q2 �HbQ BMi2`T`2i Bi �b 2pB/2M+2 i?�i Qm` `2bmHib �`2 MQi Qp2`Hv /`Bp2M #v bT�iB�H �miQ+Q``2H�iBQMX a22

ky



6B;m`2 j, J�`;BM�H 1z2+ib Q7 ǵAx#� .2MbBiv QM 6�KBHv q2�Hi?

i?�i ǵBx#� /2MbBiv Bb +�mb�HHv `2H�i2/ iQ 7�KBHv r2�Hi?XRN h?2 }`bi bi�;2 Bb bi`QM;Hv �M/- �b

2tT2+i2/- BMp2`b2Hv +Q``2H�i2/, i?2 +HQb2` � `2bTQM/2Mi HBp2b iQ � ?BbiQ`B+ B``B;�iBQM +�M�H-

i?2 KQ`2 /2Mb2 ǵBx#� #2+QK2Xky h?2 b2+QM/ bi�;2 `2bmHib Q7 KQ/2H MBM2 B/2MiB7v i?2 �p2`�;2

i`2�iK2Mi 2z2+i Q7 ?Qr ǵBx#� /2MbBiv BM~m2M+2b +QMi2KTQ`�`v T�ii2`Mb Q7 r2�Hi? �M/ TQp2`iv,

7�KBHB2b HBpBM; BM ?BbiQ`B+�HHv ǵBx#� /2Mb2 �`2�b �`2 bB;MB}+�MiHv TQQ`2` i?�M i?Qb2 HBpBM;

7m`i?2` �r�vX

h?2 ǵBx#� /QKBM�i2/ 1;vTiǶb �;`B+mHim`�H 2+QMQKv 7Q` � +2Mim`v- �M/ r�b QM2 Q7 i?2 }`bi

+�bm�HiB2b Q7 i?2 RN8k `2pQHmiBQMX u2i �++Q`/BM; iQ Qm` /�i�- i?2`2 Bb � +QMbBbi2Mi `2H�iBQMb?BT

#2ir22M ?BbiQ`B+ ǵBx#� /2MbBiv �M/ +QMi2KTQ`�`v T�ii2`Mb Q7 r2�Hi? �M/ TQp2`ivX AM i?2
�TT2M/Bt 7Q` 7m`i?2` /Bb+mbbBQMX

RNPm` BMbi`mK2Mi�H p�`B�#H2 T�bb2b i?2 �TT`QT`B�i2 i2bibX h?2 EH2B#2`;2M@S��T q�H/ 6 ai�i 7Q` r2�F
B/2MiB}+�iBQM Bb RdyXk88- i?Bb �HHQrb mb iQ `2D2+i i?2 MmHH ?vTQi?2bBb i?�i i?2 2[m�iBQM Bb r2�FHv B/2MiB}2/X
h?2 EH2B#2`;2M@S��T GJ bi�iBbiB+ 7Q` mM/2`B/2MiB}+�iBQM Bb /Bz2`2Mi 7`QK x2`Q- `2D2+iBM; i?2 MmHH ?vTQi?2bBb
Q7 mM/2`B/2MiB}+�iBQMX

kyh?2 �TT2M/Bt T`Q/m+2b bK�HH@b+�H2 ?BbiQ`B+ K�Tb i?�i �`2 7m`i?2` bmTTQ`iBp2 Q7 i?Bb `2H�iBQMb?BTX

kR



7QHHQrBM; b2+iBQM r2 2tTH�BM r?v i?Bb `2H�iBQMb?BT T`Qp2/ bQ T2`bBbi2MiX

q?v L�bb2`Ƕb G�M/ _27Q`Kb 1t�+2`#�i2/ SQp2`iv

PM2 mMBMi2M/2/ bB/2 2z2+i Q7 1;vTiǶb +�MQMB+�H TQbi@RN8k H�M/ `27Q`Kb r�b iQ bT�iB�HHv

+QMbQHB/�i2 TQp2`iv BM 7Q`K2`Hv ǵBx#�@/2Mb2 �`2�bX AM i?Bb b2+iBQM r2 /2b+`B#2 �M/ T`QpB/2

2pB/2M+2 +QMbBbi2Mi rBi? � +�mb�H +?�BM r?2`2#v i?2 `2+2BTi Q7 `2/Bbi`B#mi2/ H�M/ i?�i +QmH/

M2Bi?2` #2 bQH/ MQ` bm#/BpB/2/ HQ+F2/ 7Q`K2` ǵBx#� `2bB/2Mib BMiQ i?2 �;`B+mHim`�H 2+QMQKvX

aBKmHi�M2QmbHv- i?2 BMbi�MiB�iBQM Q7 � +QKTmHbQ`v �;`B+mHim`�H +Q@QT bvbi2K 7Q` K�M�;BM;

bmTTHv �M/ /2K�M/ bvbi2K�iB+�HHv /2T`2bb2/ i?2 p�Hm2 Q7 i?2B` H�#Q`X h?2 `2bmHi Bb i?2

T�ii2`M Q7 H�M/QrMBM; #mi �bb2i@TQQ` 7�KBHB2b i?�i �TT2�`b BM Qm` /�i�X

� +2Mi2`TB2+2 Q7 i?2 6`22 P{+2`b `27Q`Kb r�b i?2 `2/Bbi`B#miBQM Q7 H�M/- bQ i?�i 7Q`K2`

ǵBx#� b?�`2+`QTT2`b bQQM 7QmM/ i?2Kb2Hp2b BM TQbb2bbBQM Q7 � bK�HH THQi Umbm�HHv k@8 72//�Mbě

QM2 72//�M Bb bHB;?iHv H�`;2` i?�M QM2 �+`2V Q7 �;`B+mHim`�H H�M/X _B+?�`/b /2b+`B#2b i?2 HQ;B+

Q7 i?2b2 `27Q`Kb, ǳT`BK�`BHv 2t@i2M�Mib `2+2Bp2/ H�M/- bBM+2 QMHv i?2v r2`2 T`2bmK2/ iQ ?�p2

i?2 M2+2bb�`v 7�`KBM; bFBHHbX G�M/H2bb /�v H�#Q`2`b- #v +QMi`�bi- �+[mB`2/ +QKT�`�iBp2Hv HBiiH2

H�M/Ǵ URN3k- RddVXkR AM T`�+iB+2- i?Bb K2�Mi i?�i 7Q`K2` ǵBx#� `2bB/2Mibě i?2 ǳ2t@i2M�MibǴě

/BbT`QTQ`iBQM�i2Hv #2M2}ii2/ 7`QK i?2b2 `27Q`Kb Ua��/ RN3N- 8jVX PM2 +QM/BiBQM Q7 i?2

`2/Bbi`B#miBQM- ?Qr2p2`- r�b i?�i QrM2`b +QmH/ M2Bi?2` b2HH MQ` /BpB/2 i?`Qm;? BM?2`Bi�M+2

i?2B` H�M/ 7Q` i?B`iv v2�`b Uq�``BM2` RNek- jj@j8VXkk �b q2vH�M/ Tmib Bi- ǳL�bb2`Bbi `27Q`Kb

?�p2 2M?�M+2/ i?2 +mHiBp�iQ`Ƕb TQbBiBQM #v bK�HH H�M/ ;`�Mib �M/ #v H2;�HHv b2+m`BM; i2Mm`2

bvbi2Kb BM ?Bb 7�pQ`ě �i i?2 b�K2 iBK2 i?2 `27Q`Kb i?mb ?�/ i?2 2z2+i Q7 b2+m`BM; i?2

+mHiBp�iQ`Ƕb �ii�+?K2Mi iQ i?2 H�M/Ǵ Ukyyk- NdVX

�M+?Q`BM; #2M2}+B�`B2b iQ 7Q`K2` ǵBx#� H�M/ T`QpB/2b T�`i Q7 i?2 HBMF iQ +QMi2KTQ`�`v

TQp2`ivX � b2+QM/ HBMF �`Bb2b #2+�mb2 i?2 #2M2}+B�`B2b Q7 i?2 H�M/ `27Q`Kb r2`2 �HbQ `2[mB`2/
kRaBKBH�`Hv- BM ?Bb +�b2 bim/v- �/�Kb MQi2b ?Qr ?Bb pBHH�;2 H�+F2/ K�Mv H�`;2 H�M/QrM2`b- bQ T�ii2`Mb Q7

H�M/?QH/BM; �M/ H�M/H2bbM2bb r�b MQi BM~m2M+2/ #v i?2 `27Q`Kb URN3e- Re9VX
kka��/Ƕb 2i?MQ;`�T?B+ rQ`F b?Qrb ?Qr K�Mv 7�KBHB2b /2p2HQT2/ BM7Q`K�H r�vb iQ bm#/BpB/2 i?2 THQib iQ

K�BMi�BM BM?2`Bi�M+2 i`�/BiBQMb BMbB/2 7�KBHB2b Ua��/ RN3N- Ryy@RydVX

kk



iQ DQBM M2r- ;Qp2`MK2Mi@Q`;�MBx2/ �;`B+mHim`�H +QQT2`�iBp2b U_�/r�M RNdd- R8VX h?2Q`2iB@

+�HHv- i?2b2 BMbiBimiBQMb rQmH/ ǳ`2TH�+2 i?2 7Q`K2` H�M/QrM2` BM i?2 Q`;�MBb�iBQM Q7 +mHiBp�@

iBQM- T`QpBbBQM Q7 +`2/Bi �M/ Qi?2` BMTmib- �M/ i?2 K�`F2iBM; Q7 T`Q/m+2-Ǵ �HHQrBM; i?2 M2r

H�M/QrM2`b iQ K�BMi�BM i?2 #2M2}ib Q7 2{+B2MiHv T`Q/m+BM; �i b+�H2 U_�/r�M RNdd- 8dVX AM

�//BiBQM iQ K�M�;BM; T`Q/m+iBQM i?`Qm;? +QMi`QH Q7 BMTmib- i?2 +Q@QT bvbi2K �HbQ b2`p2/ �b

� +?�MM2H i?`Qm;? r?B+? i?2 bi�i2 bi`m+im`2/ i?2 2+QMQKB+ QmiTmi #v #mvBM; � K�M/�i2/

[mQi� Q7 i?2 T`Q/m+iBQM �i � b2i T`B+2- #27Q`2 `2@b2HHBM; Bi QM i?2 rQ`H/ K�`F2i Uq�``BM2`

RNek- jj@j8- 9j@9NVX >Qr2p2`- �b _�/r�M MQi2b- ǳi?2 T`B+2b Q7 +QKTmHbQ`v /2HBp2`B2b r2`2

mbm�HHv }t2/ �i Km+? HQr2` H2p2Hb i?�M i?Qb2 i?�i +QmH/ #2 Q#i�BM2/ 7`QK i?2 7`22 K�`F2iǴ

URNdd- dkVX PM2 +�b2 bim/v 2p2M +�H+mH�i2/ i?�i +Q@QT 7�`K2`b r2`2 HQbBM; mT iQ 9yW Q7 i?2

p�Hm2 Q7 i?2B` +`QT #2+�mb2 Q7 bi�i2 KQMQTbQMv U�/�Kb RN3e- ReRVX �b a��/ bmKK�`Bx2b- Ǵ�

+QKKQM pB2r Bb i?�i- /m2 iQ i?2b2 `2bi`�BMBM; 7�+iQ`b- �Mv FBM/ Q7 `�iBQM�H +�H+mH�iBQM rQmH/

K�F2 i?2K T`272` iQ #2 r�;2 H�#Q`2`b `�i?2` i?�M �;`�`B�M `27Q`K #2M2}+B�`B2bǴ URN3N- d8VX

AM/22/- �b QM2 7�`K2` H�K2Mi2/- ǳA7 A ?�/ MQi i�F2M AbH�? H�M/ UH�M/ /Bbi`B#mi2/ �b T�`i Q7

L�bb2`Ƕb `27Q`KbV- Bi rQmH/ ?�p2 #22M #2ii2` 7Q` K2X A rQmH/ ?�p2 #22M rQ`FBM; �b � H�#Q`2`

7Q` 9 TQmM/b /�BHvǴ U+Bi2/ BM Ua��/ RN3N- d8VVX

h?2 B`QMv Q7 `2TH�+BM; T`2/�iQ`v �#b2Mi22 H�M/HQ`/b rBi? K�M/�iQ`v ;Qp2`MK2Mi +Q@QTib

?�b MQi #22M HQbi QM Q#b2`p2`bX � p�`B2iv ?�p2 MQi2/ ?Qr i?2 +Q@QT bvbi2K `2T`Q/m+2/ i?2

ǵBx#� BM �HH #mi M�K2- 2p2M /QrM iQ mbBM; 7Q`K2` ǵBx#� Qp2`b22`b UM�xB`V �b K�M�;2`b Q7 i?2

M2r +Q@QTb UPr2M RN3e- 3R@3kVX 6Q` 2t�KTH2 ai�mi? /2b+`B#2b i?2 i`�MbBiBQM 7`QK ǵBx#� iQ

+Q@QT �b QM2 ǳrBi?Qmi /Bb+QMiBMmBivǴ URN3N- RkjVX _B+?�`/b +H�BKb i?�i ǳBi rQmH/ MQi #2 �

;`2�i /BbiQ`iBQM iQ b�v i?�i G�M/ _27Q`K *QQT2`�iBp2b r2`2 ǳ:Qp2`MK2Mi ǵAx�#Ǵ URN3k- R3RVX

�M/ q2vH�M/ +QM+Hm/2b i?�i ǳBM i?2 r�F2 Q7 L�bb2`Bbi `27Q`Kb i?2 1;vTiB�M +QmMi`vbB/2 ?�/

#2+QK2 XXX QM2 H�`;2 ǵBx#� QT2`�i2/ T`BK�`BHv �++Q`/BM; iQ i?2 bi�i2Ƕb BMi2`2bibXǴ Ukyyk- NeVX

h?2b2 [mQi2b bm;;2bi i?�i L�bb2`Ƕb +2H2#`�i2/ H�M/ `27Q`K TQHB+B2b r2`2 i?2 F2v HBMF

#2ir22M ?BbiQ`B+ ǵBx#� /2MbBiv �M/ +QMi2KTQ`�`v TQp2`iv, BMbi2�/ Q7 7`22BM; 7Q`K2` i2M�Mib

iQ mb2 i?2B` M2r �bb2i iQ i�F2 �/p�Mi�;2 Q7 i?2 H�#Q` K�`F2i- Bi +?�BM2/ i?2K iQ `2H�iBQMb

kj



h�#H2 j, _2H�iBQMb?BT "2ir22M ǵAx#� .2MbBiv �M/ G�M/QrM2`b?BT

JQ/2H Ry JQ/2H RR
�;`B+mHim`�H G�M/QrM2` qQ`Fb Pi?2`Ƕb G�M/

Ax#� .2MbBiv yXyyyeey  @yXyykj8Y
UyXyyyky3V UyXyyRkkV

P#b2`p�iBQMb de-Nk8 9-k8N
am`p2v u2�` 61 u2b
:Qp2`MQ`�i2 61 u2b u2b
�/Dmbi2/ r2 yXRj3 yXy83
ai�M/�`/ 2``Q`b BM T�`2Mi?2b2b
Y TIyXR-  TIyXy8-   TIyXyR-    TIyXyyR

Q7 T`Q/m+iBQM i?�i r2`2 MQi MQiB+2�#Hv /Bz2`2Mi i?�M i?Qb2 i?2v ?�/ Dmbi 2b+�T2/X h?Bb

?BbiQ`B+�H 2pB/2M+2 2bi�#HBb?2b �M BKTHB+�iBQM i2bi�#H2 rBi? Qm` [m�MiBi�iBp2 /�i�, i?�i �`2�b

rBi? � ?B;?2` /2MbBiv Q7 ?BbiQ`B+ ǵBx#� 72�im`2 bvbi2K�iB+�HHv ?B;?2` `�i2b Q7 +QMi2KTQ`�`v

H�M/QrMBM;X hrQ .>a [m2biBQMb �HHQr mb iQ �bb2bb i?Bb BKTHB+�iBQMX h?2 }`bi [m2`B2b r?2i?2`

Q` MQi i?2 ?Qmb2?QH/ QrMb �;`B+mHim`�H H�M/X h?2 b2+QM/ [m2`B2b � bK�HH bm#b2i Q7 QM2 bm`p2v

r�p2 B7 i?2 ?mb#�M/ rQ`Fb QM bQK2QM2 2Hb2Ƕb H�M/X q2 KQ/2H i?2b2 Qmi+QK2b BM h�#H2 jX �HH

KQ/2H bT2+B}+�iBQMb 7QHHQr i?Qb2 BM KQ/2H d 7`QK h�#H2 kX

h�#H2 j b?Qrb ?Qr �`2�b rBi? KQ`2 ?BbiQ`B+ ǵBx#� bvbi2K�iB+�HHv +Q``2H�i2 rBi? +QMi2KTQ@

`�`v H�M/ QrM2`b?BTX h?2 `2H�iBQMb?BT 7Q` i?2 K�BM [m2biBQM Bb bi`QM; UT < .01V �M/ `Q#mbi iQ

Qm` bmBi2 Q7 +QMi`QH p�`B�#H2b �b HBbi2/ �#Qp2X h?2 bK�HH2` b�KTH2 Q7 ?mb#�M/b vB2H/b bBKBH�`-

�Hi?Qm;? bHB;?iHv r2�F2` UT = Xy88V `2bmHib, �`2�b rBi? KQ`2 ?BbiQ`B+ ǵBx#� 72�im`2/ 72r2`

�;`B+mHim`�H H�#Q`2`b rQ`FBM; bQK2QM2 2Hb2Ƕb H�M/X � +HQb2` HQQF �i i?2 ?BbiQ`v Q7 TQbi@RN8k

`2p2�Hb i?2 bQm`+2 Q7 i?Bb mM2tT2+i2/ `2H�iBQMb?BT, L�bb2`Ƕb H�M/ `27Q`Kb- r?B+? `2/Bbi`B#mi2/

7Q`K2` ǵBx#� H�M/ iQ T2�b�Mib 2p2M �b 7Q`+2/ i?2K BMiQ � K�M/�iQ`v ;Qp2`MK2Mi +Q@QT bvbi2K-

bvbi2K�iB+�HHv iB2/ 7Q`K2` ǵBx#� `2bB/2Mib iQ i?2 H�M/ �M/ /2T`2bb2/ i?2B` 2�`MBM; TQi2MiB�HX

AM HB;?i Q7 i?Bb- Bi b22Kb i?�i i?2 �7Q`2K2MiBQM2/ +QKKQM�HBiB2b #2ir22M i?2 /27mM+i ǵBx#�

bvbi2K �M/ i?2 ;Qp2`MK2Mi +Q@QTi i?�i `2TH�+2/ Bi �`2 bvbi2K�iB+�HHv /2i2+i�#H2 BM i?2 /�i�X

J22i i?2 M2r #Qbb- b�K2 �b i?2 QH/ #QbbX
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*QM+HmbBQM

q?v /Q bQK2 `2/Bbi`B#miBQMBbi TQHB+B2b 7�BH iQ �HH2pB�i2 TQp2`iv\ h?Bb [m2biBQM Bb ?B;?Hv

`2H2p�Mi 7Q` H�M/ `27Q`Kb- r?B+? �`2 /2bB;M2/ bT2+B}+�HHv �`QmM/ i?2 B/2� i?�i H�M/ Bb � F2v

�bb2i i?�i 2�b2b i?2 +HBK# mT i?2 H�//2` Q7 bQ+BQ2+QMQKB+ KQ#BHBivX AM +�b2b r?2`2 i?2b2

`27Q`Kb 7�BH iQ �+?B2p2 i?2B` bi�i2/ ;Q�H- Q` 2p2M 2t�+2`#�i2 i?2 T`Q#H2K- r?�i Bb i?2 bT2+B}+

+�mb�H K2+?�MBbK `2bTQMbB#H2\

q2 +QK#BM2 ?BbiQ`B+ /�i� QM i?2 bT�iB�H /Bbi`B#miBQM Q7 i?Qmb�M/b Q7 1;vTiB�M ǵBx#� rBi?

+QMi2KTQ`�`v bm`p2v /�i� 7`QK i?Qmb�M/b Q7 1;vTiB�M 7�KBHB2b iQ B/2MiB7v � +QMM2+iBQM

#2ir22M i?2 T�`�/QtB+�H- TQp2`iv@2K#2//BM; `2bmHib Q7 1;vTiǶb TQbi@RN8k H�M/ `27Q`Kb �M/

i?2 mM/2`HvBM; bi`m+im`2b /�iBM; iQ i?2 +QmMi`vǶb T`2r�` *QiiQM "QQKX Zm�HBi�iBp2 2pB/2M+2-

� TH�+2#Q i2bi- �b r2HH �b �M BMbi`mK2Mi�H p�`B�#H2b �M�HvbBb �HH `�Bb2 +QM}/2M+2 BM #Qi? Qm`

K2�bm`2K2Mi bi`�i2;v �M/ i?2 +�mb�H 2z2+i r2 T`QTQb2X 6m`i?2` �M�HvbBb `2p2�Hb ?Qr L�bb2`Ƕb

T�+F�;2 Q7 TQbi@RN8k H�M/ `27Q`Kb `2/Bbi`B#mi2/ H�M/ iQ 1;vTiǶb T2�b�Mib- v2i bBKmHi�M2QmbHv

BMbiBimiBQM�HBx2/ H�#Q` BKKQ#BHBiv �M/ /2T`2bb2/ 2�`MBM; TQi2MiB�H �KQM; #2M2}+B�`B2bX "v

/Bbi`B#miBM; H�M/ �M/ � HBKBi2/- `�i?2` i?�M 7mHH- bmBi2 Q7 `B;?ib- H�M/ `27Q`K 7�BH2/ iQ T`Q/m+2

i?2 2tT2+i2/ #2M2}ib U:QH/bi2BM �M/ l/`v kyy3VX

Pm` bi`�i2;v Bb p�Hm�#H2 #2+�mb2 Bi H2p2`�;2b � [mB`F Q7 � M�KBM; +QMp2MiBQM iQ B/2MiB7v

i?2 +QM/BiBQMb mM/2` r?B+? `2/Bbi`B#miBp2 TQHB+B2b bm++22/ Q` 7�BHX "mi i?2`2 �`2 � p�`B2iv

Q7 r�vb Qm` �M�HvbBb KB;?i #2 #2ii2`2/X 6B`bi- Qm` K2�bm`2 Q7 +QMi2KTQ`�`v `2bTQM/2MibǶ

?BbiQ`B+ 2tTQbm`2 iQ ǵBx#� Bb MQBbv �M/ iQ bQK2 2ti2Mi bT2+mH�iBp2c B/2�HHv r2 rQmH/ #2

�#H2 iQ #2ii2` i`�+2 Qm` `2bTQM/2MibǶ ;2M2�HQ;B2b iQ KQ`2 +QM+`2i2Hv BbQH�i2 i?2B`ě Q` i?2B`

7�KBHvǶb 2tTQbm`2ě iQ i?2 ?BbiQ`B+ BM+B/2M+2 Q7 �M ǵBx#�X hQ i?2 2ti2Mi i?�i #2ii2` /�i� QM

i?2 #2M2}+B�`B2b Q7 H�M/ `27Q`Kb +QmH/ #2 `2+Qp2`2/- Bi rQmH/ �HbQ ?2HT iQ KQ`2 T`2+Bb2Hv

BbQH�i2 i?2 r�vb i?�i H�M/ `27Q`K QT2`�i2/ �i i?2 HQ+�H H2p2HX �M/ r?BH2 Qm` /�i� �#Qmi

i?2 ;2Q;`�T?v Q7 1;vTiǶb +QiiQM 2+QMQKv Bb M2r- Bi �HbQ M2+2bbBi�i2b i`2�iBM; 2p2`v ǵBx#� �b

B/2MiB+�H, Qm` F2v BM/2T2M/2Mi p�`B�#H2- BbQH�i2/ 7`QK � ?BbiQ`B+ ;�x2ii22`- Bb +QKT`2?2MbBp2

#mi b?�HHQrX Ai H�+Fb mb27mH �//BiBQM�H BM7Q`K�iBQM bm+? �b i?2 �+`2�;2- rQ`FBM; TQTmH�iBQM-
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�M/ �;2 Q7 2�+? ǵBx#� i?�i HBF2Hv BM~m2M+2 i?2B` T�`iB+mH�` H2;�+B2bX 6mim`2 b+?QH�`b b?QmH/ #2

�H2`i 7Q` QTTQ`imMBiB2b iQ `2pBbBi �M/ TQi2MiB�HHv `2pBb2 Qm` }M/BM;b �b #2ii2` /�i� #2+QK2b

�p�BH�#H2X

Pm` rQ`F �HbQ BKTHB2b M2r r�vb iQ i?BMF �#Qmi 1;vTiǶb bT2+B}+ ?BbiQ`vX a+?QH�`b Q7

1;vTiǶb �;`B+mHim`�H 2+QMQKv /2b+`B#2 +QMbB/2`�#H2 +Q2`+BQM �M/ BM2[mBiv- v2i i?2b2 BMp2biB@

;�iBQMb ?�p2 #22M ?B;?Hv bT2+B}+- Q7i2M 7Q+mbBM; QM T2`bQM�H 2tT2`B2M+2b BM � bBM;H2 pBHH�;2

Q` iQrM U�#�x� kyRj- a��/ RN3NVX Pi?2` BMp2biB;�iBQMb B/2MiB7v i?2 ǵBx#� �b � ?BbiQ`B+ BMbiB@

imiBQM BM2tQ`�#Hv HBMF2/ iQ 1;vTiǶb T`2@r�` +QiiQM 2+QMQKv UJBi+?2HH kyykVX q2 #mBH/ QM

i?2b2 �++QmMib- #mi �HbQ b?Qr ?Qr i?2 ǵBx#�Ƕb BM~m2M+2 r�b #Qi? rB/2bT`2�/ �M/ T2`bBbi2MiX

_2H�i2/Hv- Qm` }M/BM;b bm;;2bi `2pBbBM; i?2 M�``�iBp2 Q7 1;vTiǶb Km+?@/Bb+mbb2/ H�M/ `27Q`K

BMBiB�iBp2bX q?BH2 Bi K�v ?�p2 +2K2Mi2/ i?2 M2r `2pQHmiBQM�`v `2;BK2 #v /2;`�/BM; �Hi2`@

M�iBp2 +2Mi2`b Q7 TQr2` �M/ /Bbi`B#miBM; H�M/ iQ i?2 H�M/H2bb- QM2 mMBMi2M/2/ +QMb2[m2M+2

�TT2�`b iQ ?�p2 #22M i?2 +`2�iBQM �M/ T2`T2im�iBQM Q7 � M2r bi`�i� Q7 H�M/ `B+?- �bb2i TQQ`

1;vTiB�MbX

ke



_272`2M+2b

�#�x�- JQM�X kyRjX h?2 *QiiQM SH�Mi�iBQM _2K2K#2`2/, �M 1;vTiB�M 6�KBHv aiQ`vX Pt7Q`/

lMBp2`bBiv S`2bbX

�#�x�@ai�mi?- JQM�X RN38X ǳqQK2M "2ir22M 1+QMQKB+ GB#2`�HBx�iBQM �M/ .2T`Bp�iBQM, � *�b2

aim/v BM _m`�H 1;vTiXǴ JX�X h?2bBb- .m`?�K lMBp2`bBivX

�##�b- _�m7 �M/ �bb2K 1H@.2bbQmFvX kyRRX h?2 G�`;2 G�M/QrMBM; *H�bb �M/ i?2 S2�b�Mi`v BM

1;vTi- R3jd@RN8kX av`�+mb2 lMBp2`bBiv S`2bbX

�#/2H q�??�#- �X RNjyX J2KQ`�M/mK QM i?2 "�b2b Q7 � ai�#H2 *QiiQM SQHB+v, am#KBii2/ iQ >X1X

i?2 JBMBbi2` Q7 6BM�M+2X *�B`Q, :Qp2`MK2Mi S`2bbX

�+2KQ;Hm- .�`QM- *�KBHQ :�`+ő�@CBK2MQ �M/ C�K2b � _Q#BMbQMX kyRkX ǳ6BM/BM; 1H/Q`�/Q, aH�p2`v

�M/ GQM;@`mM .2p2HQTK2Mi BM *QHQK#B�XǴ CQm`M�H Q7 *QKT�`�iBp2 1+QMQKB+b 9yU9V,8j9Ĝ8e9X

�+?�`v�- �pB/Bi- J�ii?2r "H�+Fr2HH �M/ J�v� a2MX kyR3X .22T _QQib, >Qr aH�p2`v aiBHH a?�T2b

aQmi?2`M SQHBiB+bX S`BM+2iQM lMBp2`bBiv S`2bbX

�/�Kb- _B+?�`/X RN3eX h�t�iBQM- *QMi`QH- �M/ �;`�`B�M h`�MbBiBQM BM _m`�H 1;vTi, � GQ+�H@G2p2H

oB2rX AM 6QQ/- ai�i2b- �M/ S2�b�Mib, �M�Hvb2b Q7 i?2 �;`�`B�M Zm2biBQM BM i?2 JB//H2 1�bi- 2/X

�H�M _B+?�`/bX q2bipB2r S`2bb TTX R8NĜR3kX

�H#2`imb- JB+?�2HX kyRjX ǳoQi2 #mvBM; rBi? KmHiBTH2 /Bbi`B#miBp2 ;QQ/bXǴ *QKT�`�iBp2 SQHBiB+�H

aim/B2b 9eUNV,Ry3kĜRRRRX

�H#2`imb- JB+?�2HX kyR8�X �miQ+`�+v �M/ _2/Bbi`B#miBQM, h?2 SQHBiB+b Q7 G�M/ _27Q`KX L2r uQ`F,

*�K#`B/;2 lMBp2`bBiv S`2bbX

�H#2`imb- JB+?�2HX kyR8#X ǳ1tTH�BMBM; T�ii2`Mb Q7 `2/Bbi`B#miBQM mM/2` �miQ+`�+v, i?2 +�b2 Q7

S2`mǶb `2pQHmiBQM 7`QK �#Qp2XǴ G�iBM �K2`B+�M _2b2�`+? _2pB2r TTX RydĜRj9X

�H#2`imb- JB+?�2HX kyRNX ǳG�M/ _27Q`K �M/ *BpBH *QM~B+i, h?2Q`v �M/ 1pB/2M+2 7`QK S2`mXǴ

�K2`B+�M CQm`M�H Q7 SQHBiB+�H a+B2M+2 yyUyV,RĜRNX
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�H#2`imb- JB+?�2H- h?QK�b "`�K#Q` �M/ _B+�`/Q *2M2pBp�X kyR3X ǳG�M/ AM2[m�HBiv �M/ _m`�H

lM`2bi, h?2Q`v �M/ 1pB/2M+2 7`QK "`�xBHXǴ CQm`M�H Q7 *QM~B+i _2bQHmiBQM ekUjV,88dĜ8NeX

�H#2`imb- JB+?�2H �M/ oB+iQ` J2M�H/QX kyRkX ǳA7 vQmǶ`2 �;�BMbi i?2K vQmǶ`2 rBi? mb, h?2 2z2+i Q7

2tT`QT`B�iBQM QM �miQ+`�iB+ bm`pBp�HXǴ *QKT�`�iBp2 SQHBiB+�H aim/B2b 98U3V,NdjĜRyyjX

�HH2�mK2- :?BbH�M2X RNNNX �M AM/mbi`B�H _2pQHmiBQM BM �;`B+mHim`2\ aQK2 P#b2`p�iBQMb QM i?2

1pQHmiBQM Q7 _m`�H 1;vTi BM i?2 R39ybX AM �;`B+mHim`2 BM 1;vTi, 6`QK S?�`�QMB+ iQ JQ/2`M

hBK2b- 2/X �H�M EX "QrK�M �M/ 1m;2M2 _Q;�MX Pt7Q`/ lMBp2`bBiv S`2bb TTX jjRĜj9eX

�HHBM�@SBb�MQ- C2bbB+�X kyy9X ǳam# `Qb� `2bBbi�M+2 �M/ i?2 TQHBiB+b Q7 2+QMQKB+ `27Q`K, H�M/ `2/Bb@

i`B#miBQM BM TQbi@aQpB2i lF`�BM2XǴ qQ`H/ SQHBiB+b 8eU9V,889Ĝ83RX

�M;`Bbi- CQb?m� .X �M/ �H�M "X E`m2;2`X kyyRX ǳAMbi`mK2Mi�H o�`B�#H2b �M/ i?2 a2�`+? 7Q` A/2MiB@

}+�iBQM, 6`QK amTTHv �M/ .2K�M/ iQ L�im`�H 1tT2`BK2MibXǴ CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b

R8U9V,eNĜ38X

�M;`Bbi- CQb?m� . �M/ Cƺ`M@ai2z2M SBb+?F2X kyy3X JQbiHv >�`KH2bb 1+QMQK2i`B+b, �M 1KTB`B+BbiǶb

*QKT�MBQMX S`BM+2iQM lMBp2`bBiv S`2bbX

�v`Qmi- >2M`v >�#B#X RNejX h?2 1;vTiB�M S2�b�MiX "2�+QM S`2bbX

"�2`- :�#`B2HX RNekX � >BbiQ`v Q7 G�M/QrM2`b?BT BM JQ/2`M 1;vTi- R3yy@RN8yX Pt7Q`/ lMBp2`bBiv

S`2bbX

"�HHb- qX G�r`2M+2X RNkyX 1;vTi Q7 i?2 1;vTiB�MbX aB` Ab��+ SBiK�M � aQMb- Gi/X

"�M2`D22- �#?BDBiX kyyyX S`QbT2+ib �M/ ai`�i2;B2b 7Q` H�M/ `27Q`KX AM �MMm�H qQ`H/ "�MF *QM72`2M+2

QM .2p2HQTK2Mi 1+QMQKB+b RNNNX qQ`H/ "�MF TTX k8jĜ39X

"�M2`D22- �#?BDBi �M/ G�Fb?KB Av2`X kyy8X ǳ>BbiQ`v- AMbiBimiBQMb- �M/ 1+QMQKB+ S2`7Q`K�M+2, h?2

G2;�+v Q7 *QHQMB�H G�M/ h2Mm`2 avbi2Kb BM AM/B�XǴ �K2`B+�M 1+QMQKB+ _2pB2r N8U9V,RRNyĜRkRjX

"�`/?�M- S`�M�# �M/ .BHBT JQQF?2`D22X kyRyX ǳ.2i2`KBM�Mib Q7 `2/Bbi`B#miBp2 TQHBiB+b, �M 2KTB`B@

+�H �M�HvbBb Q7 H�M/ `27Q`Kb BMq2bi "2M;�H- AM/B�XǴ �K2`B+�M 1+QMQKB+ _2pB2r RyyU9V,R8dkĜReyyX
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"�i2b- _Q#2`i >X RN3RX J�`F2ib �M/ ai�i2b BM h`QTB+�H �7`B+�, i?2 SQHBiB+�H "�bBb Q7 �;`B+mHim`�H

SQHB+B2bX lMBp2`bBiv Q7 *�HB7Q`MB� S`2bbX

"�xxB- a�Km2H- :�#`B2H EQ2?H2`@.2``B+F �M/ "2MD�KBM J�`tX kykyX ǳh?2 AMbiBimiBQM�H 6QmM/�iBQMb

Q7 _2HB;BQmb SQHBiB+b, 1pB/2M+2 7`QK AM/QM2bB�XǴ Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b �/p�M+2 Q7

S`BMiX

l_G, ?iiTb,ff/QBXQ`;fRyXRyNjf[D2f[Dxyj3

"2BMBM- CQ2HX kyyRX qQ`F2`b �M/ S2�b�Mib BM i?2 JQ/2`M JB//H2 1�biX oQHX k *�K#`B/;2 lMBp2`bBiv

S`2bbX

"2bH2v- hBKQi?v �M/ _Q#BM "m`;2bbX kyyyX ǳG�M/ `27Q`K- TQp2`iv `2/m+iBQM- �M/ ;`Qri?, 1pB/2M+2

7`QK AM/B�XǴ h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b RR8UkV,j3NĜ9jyX

"H�+FK�M- qBMB7`2/ aX RNkdX h?2 62HH�?BM Q7 lTT2` 1;vTiX GQM/QM, :X :X >�``�TX

"H�v/2b- GBb� �M/ 1`B+ *?�M2vX kyRjX ǳh?2 62m/�H _2pQHmiBQM �M/ 1m`QT2Ƕb _Bb2, SQHBiB+�H .Bp2`@

;2M+2 Q7 i?2 *?`BbiB�M q2bi �M/ i?2 JmbHBK qQ`H/ #27Q`2 R8yy *X1XǴ �K2`B+�M SQHBiB+�H a+B2M+2

_2pB2r RydURV,ReĜj9X

"`QrM- L�i?�M CX RNN9X ǳq?Q �#QHBb?2/ *Q`p22 G�#Qm` BM 1;vTi �M/ q?v\Ǵ S�bi �M/ S`2b2Mi

R99URV,RReĜRjdX

*`�`v- .Qm;H�b .X RN9NX ǳA``B;�iBQM �M/ G�M/ lb2 BM w2BMBv� "�?�`B- lTT2` 1;vTiXǴ :2Q;`�T?B+�H

_2pB2r jNU9V,8e3Ĝ83jX

*mMQ- E2MM2i? JX RNNkX h?2 S�b?�Ƕb S2�b�Mib, G�M/- aQ+B2iv- �M/ 1+QMQKv BM GQr2` 1;vTi-

Rd9y@R383X *�K#`B/;2 lMBp2`bBiv S`2bbX

.�B- >QM;+?�Q �M/ >mM;@+?�Q h�BX RNd9X G�M/ _27Q`K �M/ SQHBiB+b, � *QKT�`�iBp2 �M�HvbBbX

lMBp2`bBiv Q7 *�HB7Q`MB� S`2bbX

.2BMBM;2`- EH�mb- >�Mb >QQ;2p22M �M/ "BHH > EBMb2vX kyy9X ǳ1+QMQKB+ #2M2}ib �M/ +Qbib Q7 H�M/

`2/Bbi`B#miBQM BM wBK#�#r2 BM i?2 2�`Hv RN3ybXǴ qQ`H/ .2p2HQTK2Mi jkURyV,ReNdĜRdyNX
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.2HH- J2HBbb�X kyRyX ǳh?2 S2`bBbi2Mi 1z2+ib Q7 S2`mǶb JBMBM; JBi�XǴ 1+QMQK2i`B+� d3UeV,R3ejĜRNyjX

.2HH- J2HBbb�X kyRkX ǳS�i? .2T2M/2M+2 BM .2p2HQTK2Mi, 1pB/2M+2 6`QK i?2 J2tB+�M _2pQHmiBQMXǴX

.m~Q- 1bi?2` �M/ _Q?BMB S�M/2X kyydX ǳ.�KbXǴ h?2 Zm�`i2`Hv CQm`M�H Q7 1+QMQKB+b

RkkUkV,eyRĜe9eX

1�`H2- 1/r�`/ J2�/X RNkeX ǳ1;vTiB�M *QiiQM �M/ i?2 �K2`B+�M *BpBH q�`XǴ SQHBiB+�H a+B2M+2

Zm�`i2`Hv 9RU9V,8kyĜ898X

1M;2`K�M- ai�MH2v GX �M/ E2MM2i? GX aQFQHQzX kyRRX 1+QMQKB+ .2p2HQTK2Mi BM i?2 �K2`B+�b bBM+2

R8yy, 1M/QrK2Mib �M/ AMbiBimiBQMbX L2r uQ`F, *�K#`B/;2 lMBp2`bBiv S`2bbX

62`M�M/Q- � LBH2b?X kyReX ǳa?�+FH2/ iQ i?2 aQBH, h?2 GQM;@h2`K 1z2+ib Q7 AM?2`BiBM; �;`B+mHim`�H

G�M/ BM AM/B�XǴX

6BM�M- 6`2/2`B+Q- 1HBb�#2i? a�/QmH2i �M/ �H�BM .2 C�Mp`vX kyy8X ǳJ2�bm`BM; i?2 TQp2`iv `2/m+iBQM

TQi2MiB�H Q7 H�M/ BM `m`�H J2tB+QXǴ CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b ddURV,kdĜ8RX

:�H�M- Cm�M a2#�biB�MX kykyX ǳhB2/ iQ i?2 G�M/\ AMi2`;2M2`�iBQM�H JQ#BHBiv �M/ �;`�`B�M _27Q`K

BM *QHQK#B�XǴX

:B#bQM- C�K2b GX kyRyX ǳG�M/ `2/Bbi`B#miBQMf`2biBimiBQM BM aQmi? �7`B+�, � KQ/2H Q7 KmHiBTH2

p�Hm2b- �b i?2 T�bi K22ib i?2 T`2b2MiXǴ "`BiBb? CQm`M�H Q7 SQHBiB+�H a+B2M+2 9yURV,Rj8ĜReNX

:QH/bi2BM- J�`Fmb �M/ *?`BbiQT?2` l/`vX kyy3X ǳh?2 S`Q}ib Q7 SQr2`, G�M/ _B;?ib �M/ �;`B+mH@

im`�H AMp2biK2Mi BM :?�M�XǴ CQm`M�H Q7 SQHBiB+�H 1+QMQKv RReUeV,N3RĜRykkX

:m/QrbFB- C�MmbxX RN39X ǳq�i2` J�M�;2K2Mi avbi2Kb BM 1;vTi �M/ h?2B` P`;�MBx�iBQM�H �M/

h2+?MB+�H JQ/2`MBb�iBQM BM i?2 u2�`b R3y8@RNeyXǴ �7`B+�M� "mHH2iBM jk,N8ĜRRRX

A*6 AMi2`M�iBQM�HX kyRkX ǳa�KTHBM; �M/ >Qmb2?QH/ GBbiBM; J�Mm�HXǴ .2KQ;`�T?B+ �M/ >2�Hi?

am`p2vb J2i?Q/QHQ;vX

E2HHv- JQ`;�MX kyRNX ǳh?2 ai�M/�`/ 1``Q`b Q7 S2`bBbi2M+2XǴ *1S_ .Bb+mbbBQM S�T2` LQX .SRjd3jX
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E2br2HH- J�H+QHK �M/ JB+?�2H _ *�`i2`X kyR9X ǳSQp2`iv �M/ H�M/ `2/Bbi`B#miBQMXǴ CQm`M�H Q7

.2p2HQTK2Mi 1+QMQKB+b RRy,k8yĜkeRX

Em`�M- hBKm`X kyy9X ǳq?v i?2 JB//H2 1�bi Ab 1+QMQKB+�HHv lM/2`/2p2HQT2/, >BbiQ`B+�H J2+?�@

MBbKb Q7 AMbiBimiBQM�H ai�;M�iBQMXǴ h?2 CQm`M�H Q7 1+QMQKB+ S2`bT2+iBp2b R3UjV,dRĜNyX

Em`�M- hBKm`X kyRRX h?2 GQM; .Bp2`;2M+2, >Qr AbH�KB+ G�r >2H/ "�+F i?2 JB//H2 1�biX S`BM+2iQM,

S`BM+2iQM lMBp2`bBiv S`2bbX

GBTiQM- JB+?�2HX kyyNX G�M/ `27Q`K BM /2p2HQTBM; +QmMi`B2b, S`QT2`iv `B;?ib �M/ T`QT2`iv r`QM;bX

_QmiH2/;2X

GQx�+?- CX �M/ :X >m;X RNjyX GǶ>�#Bi�i _m`�H 2M 1;vTi2X *�B`Q, AMbiBimi 6`�M+�Bb /Ƕ�`+?2QHQ;B2

P`B2Mi�H2 /m *�B`2X

J�bH�?�i �H@JBb?� �H@JBb`Bvv�X RNjkX 6B?`Bb �H@J�r[Ƕ �H@AKF�MBvv� �H@q`7� #B@CmKm�Ƕ �H@

E?�`�BǶi �H@hQ#QHQ;`}vv�- JB[vb R,Ryy-yyy UAM/2t Q7 GQ+�HBiB2bVX �H@J�i#Ƕ� �H@�KŨ`Bvv�X

J2M/QH�- J�`B�TB� �M/ 6`�MFHBM aBKiQr2X kyR8X ǳh?2 r2H7�`2 BKT�+i Q7 H�M/ `2/Bbi`B#miBQM, 1pB@

/2M+2 7`QK � [m�bB@2tT2`BK2Mi�H BMBiB�iBp2 BM J�H�rBXǴ qQ`H/ .2p2HQTK2Mi dk,8jĜeNX

JBMBbi`v Q7 �;`�`B�M _27Q`K �M/ G�M/ _2+H�K�iBQMX RNe9X �;`�`B�M _27Q`K �M/ G�M/ _2+H�K�iBQM

BM h2M u2�`bX *�B`Q, JBMBbi`v Q7 �;`�`B�M _27Q`K �M/ G�M/ _2+H�K�iBQMX

JBi+?2HH- hBKQi?vX kyykX _mH2 Q7 1tT2`ib, 1;vTi- h2+?MQ@TQHBiB+b- JQ/2`MBivX lMBp2`bBiv Q7 *�HB@

7Q`MB� S`2bbX

L�?�b- CQb2T? 6X RNyRX aBim�iBQM ú+QMQKB[m2 2i aQ+B�H2 /m 62HH�? ú;vTiB2MX S�`Bb, GB#`�`B2

LQmp2HH2 /2 .`QBi 2i /2 Cm`BbT`m/2M+2X

LQ``Bb- SXEX RNj9X ǳ*QiiQM S`Q/m+iBQM BM 1;vTiXǴ lXaX .2T�`iK2Mi Q7 �;`B+mHim`2- h2+?MB+�H

"mHH2iBM LQX 98RX

LmMM- L�i?�MX kyydX ǳ>BbiQ`B+�H G2;�+B2b, � JQ/2H GBMFBM; �7`B+�Ƕb S�bi iQ Bib *m``2Mi lM/2`/2@

p2HQTK2MiXǴ CQm`M�H Q7 .2p2HQTK2Mi 1+QMQKB+b 3jURV,R8dĜRd8X
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LmMM- L�i?�MX kyy3X ǳh?2 GQM;@h2`K 1z2+ib Q7 �7`B+�Ƕb aH�p2 h`�/2bXǴ h?2 Zm�`i2`Hv CQm`M�H Q7

1+QMQKB+b RkjURV,RjNĜRdeX

LmMM- L�i?�M �M/ G2QM�`/ q�Mi+?2FQMX kyRRX ǳh?2 aH�p2 h`�/2 �M/ i?2 P`B;BMb Q7 JBbi`mbi BM

�7`B+�XǴ �K2`B+�M 1+QMQKB+ _2pB2r RyRUdV,jkkRĜ8kX

Pr2M- _Q;2`X RN3eX G�`;2 G�M/QrM2`b- �;`B+mHim`�H S`Q;`2bb- �M/ i?2 ai�i2 BM 1;vTi R3yy@RNdy,

�M Pp2`pB2r rBi? J�Mv Zm2biBQMbX AM 6QQ/- ai�i2b- �M/ S2�b�Mib, �M�Hvb2b Q7 i?2 �;`�`B�M

Zm2biBQM BM i?2 JB//H2 1�bi- 2/X �H�M _B+?�`/bX q2bipB2r S`2bb TTX eNĜNeX

SB2`bQM- S�mHX kyy9X h?2 GBKBib Q7 AMbiBimiBQM�H .2bB;MX AM SQHBiB+b BM hBK2X S`BM+2iQM, S`BM+2iQM

lMBp2`bBiv S`2bb +?�Ti2` 9X

_�/r�M- a�KB`X RNddX �;`�`B�M _27Q`K �M/ _m`�H SQp2`iv- 1;vTi- RN8k@RNd8X AMi2`M�iBQM�H G�#Qm`

P{+2 UAGPVX

_B+?�`/b- �H�MX RNd3X ǳG�M/ �M/ G�#Q` QM 1;vTiB�M *QiiQM 6�`Kb- R33k@RN9yXǴ �;`B+mHim`�H >BbiQ`v

8kU9V,8yjĜ8R3X

_B+?�`/b- �H�MX RNdNX ǳh?2 SQHBiB+�H 1+QMQKv Q7 :mibrB`ib+?�7i, � *QKT�`�iBp2 �M�HvbBb Q7 1�bi

1H#B�M :2`K�Mv- 1;vTi- �M/ *?BH2XǴ *QKT�`�iBp2 aim/B2b BM aQ+B2iv �M/ >BbiQ`v kRU9V,93jĜ8R3X

_B+?�`/b- �H�MX RN3kX 1;vTiǶb �;`B+mHim`�H .2p2HQTK2Mi- R3yy@RN3y h2+?MB+�H �M/ aQ+B�H *?�M;2X

"QmH/2`, q2bipB2r S`2bbX

_B+?�`/b- �H�M _X RNddX ǳS`BKBiBp2 �++mKmH�iBQM BM 1;vTi- RdN3@R33kXǴ _2pB2r RUkV,jĜ9NX

_mibi2BM- a?2� PX kyy3X ǳh?2 .>aq2�Hi? AM/2t, �TT`Q�+?2b 7Q` _m`�H �M/ l`#�M �`2�bXǴ qQ`FBM;

S�T2`- J�+`Q AMi2`M�iBQM�H J1�al_1 .>aX

_mibi2BM- a?2� PX kyR8X ǳai2Tb iQ *QMbi`m+iBM; i?2 L2r .>a q2�Hi? AM/2tXǴ qQ`FBM; S�T2`- A*6

AMi2`M�iBQM�HX

a��/- _22KX RN3NX aQ+B�H >BbiQ`v Q7 �M �;`�`B�M _27Q`K *QKKmMBiv BM 1;vTiX �K2`B+�M lMBp2`bBiv

BM *�B`Q S`2bbX

jk



a��/- _22KX kyykX 1;vTiB�M SQHBiB+b �M/ i?2 h2M�M+v G�rX AM *QmMi2`@_2pQHmiBQM BM 1;vTiǶb

*QmMi`vbB/2 , G�M/ �M/ 6�`K2`b BM i?2 1`� Q7 1+QMQKB+ _27Q`KX GQM/QM, w2/ "QQFb +?�Ti2` 8X

a�H2?- JQ?�K2/X kyRNX ǳ1tTQ`i "QQKb �M/ G�#Q` *Q2`+BQM, 1pB/2M+2 7`QK i?2 G�M+�b?B`2 *QiiQM

6�KBM2XǴX

aBFQ`- h?QK�b �M/ .�MB2H JɃHH2`X kyyNX ǳh?2 HBKBib Q7 bi�i2@H2/ H�M/ `27Q`K, �M BMi`Q/m+iBQMXǴ

qQ`H/ .2p2HQTK2Mi jdU3V,RjydĜRjReX

ai�mi?- :X RNNyX ǳ*�TBi�HBbi 7�`KBM; �M/ bK�HH T2�b�Mi ?Qmb2?QH/b BM 1;vTiXǴ h?2 `m`�H JB//H2

1�bi, T2�b�Mi HBp2b �M/ KQ/2b Q7 T`Q/m+iBQMX dUkV,RkkĜR9RX

ai�mi?- :2Q`;X RN3NX *�TBi�HBbi 6�`KBM; �M/ aK�HH S2�b�Mi >Qmb2?QH/b BM 1;vTiX AM h?2 _m`�H

JB//H2 1�bi, S2�b�Mi GBp2b �M/ JQ/2b Q7 S`Q/m+iBQM- 2/X E�i?v :H�p�MBb �M/ S�M/2HB :H�p�MBbX

w2/ "QQFb TTX RkkĜR9RX

am`p2v Q7 1;vTiX RNjkX AM/2t iQ SH�+2 L�K2b �TT2�`BM; QM i?2 LQ`K�H R,Ryy-yyy a+�H2 J�T a2`B2b

Q7 1;vTiX :Qp2`MK2Mi S`2bbX

h�B- >mM;@*?�QX RNd9X G�M/ _27Q`K �M/ SQHBiB+bX GQb �M;2H2b, lMBp2`bBiv Q7 *�HB7Q`MB� S`2bbX

h�vHQ`- 1HBx�#2i?X RN39X S2�b�Mib Q` S`QH2i�`B�Mb\ h?2 h`�Mb7Q`K�iBQM Q7 �;`�`B�M S`Q/m+iBQM

_2H�iBQMb BM 1;vTiX AM S`QH2i�`B�MBbK BM i?2 h?B`/ qQ`H/X GQM/QM, *`QQK >2HK +?�Ti2` 3X

q�``BM2`- .Q`22MX RN8dX G�M/ `27Q`K �M/ /2p2HQTK2Mi BM i?2 JB//H2 1�bi , � bim/v Q7 1;vTi-

av`B�- �M/ A`�[X GQM/QM, _Qv�H AMbiBimi2 Q7 AMi2`M�iBQM�H �z�B`bX

q�``BM2`- .Q`22MX RNekX G�M/ _27Q`K �M/ .2p2HQTK2Mi BM i?2 JB//H2 1�biX Pt7Q`/ lMBp2`bBiv

S`2bbX

q2?`- >�MbX RNN9 URNeVX .B+iBQM�`v Q7 JQ/2`M q`Bii2M �`�#B+, �`�#B+@1M;HBb?X 9i? _2pBb2/ 1/BiBQMX

alLu S`2bbX

q2vH�M/- S2i`�X kyykX AMbB/2 i?2 h?B`/ qQ`H/ oBHH�;2X _QmiH2/;2X

qBHH+Q+Fb- qBHHB�K �M/ C�K2b A`2H�M/ *`�B;X RNRjX 1;vTiB�M A``B;�iBQMX 1X � 6XLX aTQM- GBKBi2/X

jj



qQ`H/ >2�Hi? P`;�MBx�iBQMX RN38X ǳh?2 *QMi`QH Q7 a+?BbiQbQKB�bBbXǴ qX>XPX h2+?MB+�H _2TQ`i

a2`B2b- LQX dk3X

j9


