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�+FMQrH2/;2K2Mib

A rQmH/ HBF2 iQ i?�MF }`bi �M/ 7Q`2KQbi i?2 +Q@/B`2+iQ` �M/ Kv imiQ` am`v�

_Q+� J�BM2`- 7Q` r?QK rBi?Qmi MQM2 Q7 i?Bb rQmH/ ?�p2 #22M TQbbB#H2X am`v� r�b

� bQm`+2 Q7 BMbTB`�iBQM 7Q` K2 i?`Qm;?Qmi i?2 /B{+mHiB2b BM i?2 T`QD2+i �M/ F2Ti Kv

bB;?ib 7Q+mb2/ r?2M i?2v r2`2 mM+H2�`X hQ;2i?2` rBi? �HH i?2 ;mB/�M+2 b?2 T`QpB/2/

BM T2`bQM �M/ i?2 +QmMiH2bb 2K�BHb b2Mi #�+F �M/ 7Q`i? b?2 +2�b2H2bbHv �B/2/ K2

r?2`2 �M/ r?2M2p2` Bi r�b M22/2/X 6Q` 2p2`vi?BM; vQm ?�p2 /QM2- A i?�MF vQmX

A �HbQ ;Bp2 i?�MFb iQ Kv /B`2+iQ` CQbû :�`+ő� JQ`Qb- 7Q` ?Bb bmTTQ`i �M/

;mB/�M+2X JQbi Q7 �HH ?Bb T�iB2M+2 �b i?Bb T`QD2+i bT�MM2/ +QmMi`B2b �M/ +QMiBM2Mib

BM Bib r`BiBM;X

hQ Kv +QHH2�;m2b �M/ 7`B2M/b BM i?2 H�#Q`�iQ`v i?�MF vQm 7Q` #2BM; �b 7`B2M/Hv-

BMpBiBM; �M/ bmTTQ`iBp2 �b vQm �HH r2`2X Ai ?�b #22M � TH2�bm`2 iQ K22i �HH Q7 vQm

�M/ i?�MF vQm 7Q` vQm` rQ`/b Q7 2M+Qm`�;2K2Mi �M/ �B/X

G�biHv iQ Kv 7�KBHv, Jv rB72 _Qb�- 7Q` TmiiBM; mT rBi? i?2 ?Qm`b bT2Mi BM i?2

H�# �M/ �i ?QK2 i?`Qm;?Qmi i?Bb T`QD2+iX �M/ iQ Kv KQi?2` �M/ 7�i?2` 7Q` #2BM;

i?2`2 7Q` K2 /m`BM; Kv v2�`b �#`Q�/



�#bi`�+i

.2#B/Q �H �mK2MiQ 2M H� TQ#H�+BƦM /2 T2`bQM�b K�vQ`2b v /2

HQb `B2b;Qb Kû/B+Qb �bQ+B�/Qb � 2HHQ- DmMiQ +QM 2H BM+`2K2MiQ

/2H mbQ /2 /BbTQbBiBpQb KƦpBH2b- bm`;2 mM� ;`�M QTQ`imMB/�/ /2

T`QTQ`+BQM�` �vm/� BMbi�Mi�M2� /2 K�M2`� 7�+BH v 2+QMƦKB+�

� 2bi� +QKmMB/�/ pmHM2`�#H2X J�b �HH� /2 HQb �M+B�MQb- bm@

+2/2 H� KBbK� bBim�+BƦM T�`� H�b T2`bQM�b bBM Km+?Qb `2+m`bQb

v T�`� H� TQ#H�+BƦM [m2 pBp2 2M xQM�b `2KQi�b /2H KmM/Qc

HQb /BbTQbBiBpQb KƦpBH2b 2bi�M 2M iQ/�b T�`i2b v Tm2/2M b2`

miBHBx�/Qb TQ` iQ/Q 2H KmM/QX *QM 2H }M /2 �T`Qp2+?�` 2H

TQ/2` /2 2bi2 ;`�M `2+m`bQ- 2bi2 T`Qv2+iQ iB2M2 +QKQ Q#D2i@

BpQ +QMbi`mB` mM� TH�i�7Q`K� /2 K2Mb�D2`ő� 2>2�Hi? T�`� 2M@

pB�` BM7Q`K�+BƦM Kû/B+� `2H�+BQM�/� +QM K2/B+�K2MiQb- MQ@

iB}+�+BQM2b }�#H2b v �/KBMBbi`�+BƦM /2 K2/B+�K2MiQb � 2bi�b

T2`bQM�b v � bmb +mB/�/Q`2bX S�`� HH2p�` 2biQ � +�#Q- b2 ?�

`2�HBx�/Q mM� `2pBbBƦM 2t?�mbiBp� v b2 ?� KB;`�/Q H� 2bT2+B}+@

�+BƦM /2 K2/B+�+BƦM HQ+�H � mM 2bi�M/�` BMi2`M�+BQM�HK2Mi2

`2+QMQ+B/QX a2 ?� /Bb2Ƣ�/Q mM +?�i#Qi T�`� BMi2`�+im�` v �v@

m/�` � HQb T�+B2Mi2b v- �H KBbKQ iB2KTQ [m2 b2 ?� `2�HBx�/Q H�

2tT�MbBƦM /2 mM� HB#`2`ő� T�`� K2DQ`�` H� BKTH2K2Mi�+BƦM /2

2bi2 +?�i#Qi v 7mim`Qb +?�i#Qib 2M Svi?QM- b2 ?� BMp2biB;�/Q

v /2b�``QHH�/Q mM MQp2/QbQ T`QiQ+QHQ T�`� ;2biBQM�` +?�i#Qib

KmHiBHBM;Ƀ2bX 6BM�HK2Mi2- b2 ?� `2�HBx�/Q mM �M�HBbBb BMB+B�H

T�`� H� /2i2++BƦM /2 K2/B+�K2MiQb #�b�/Q 2M 2H `2+QMQ+BKB@

2MiQ ƦTiB+Q /2 +�`�+i2`2b v b2 ?�M b2Mi�/Q H�b #�b2b T�`� 2H

/2b�``QHHQ 7mim`QX



�#bi`�+i

qBi? i?2 2p2` BM+`2�bBM; 2H/2`Hv TQTmH�iBQM �M/ i?2 K2/B+�H

`BbFb �bbQ+B�i2/ rBi? i?2K- �b r2HH �b i?2 2tTQM2MiB�H `Bb2 BM

i?2B` bK�`iT?QM2 +QMM2+iBpBiv- i?2`2 Bb � ;`2�i QTTQ`imMBiv iQ

2�bBHv �M/ +?2�THv T`QpB/2 BMbi�Mi �B/ iQ i?Bb pmHM2`�#H2 +QK@

KmMBivX "2vQM/ 2H/2`Hv i?2 b�K2 Bb i`m2 7Q` i?2 BKTQp2`Bb?2/

�M/ i?Qb2 HBpBM; BM `2KQi2 `2;BQMb Q7 i?2 rQ`H/c bK�`iT?QM2b

�`2 2p2`vr?2`2 �M/ 2Mi2`BM; 2p2`vQM2Ƕb ?�M/bX

AM Q`/2` iQ ?�`M2bb i?2 TQr2` Q7 i?Bb ;`2�i `2bQm`+2 i?Bb T`Q@

D2+i �BKb iQ #mBH/ QMiQ i?2 2>2�Hi? bK�`iT?QM2 K2bb�;BM;

TH�i7Q`K iQ T`QpB/2 K2/B+�H BM7Q`K�iBQM QM K2/B+�iBQMb- `2@

HB�#H2 MQiB}+�iBQMb- �M/ K2/B+�iBQM �/KBMBbi`�iBQM `2TQ`iBM;

iQ i?2b2 T2QTH2 �M/ i?2B` +�`2;Bp2`bX hQ /Q i?Bb � +QKT`2?2Mb@

Bp2 `2pB2r �M/ KB;`�iBQM Q7 i?2 HQ+�H K2/B+�iBQM bT2+B}+�iBQM

iQ �M BMi2`M�iBQM�HHv `2+Q;MBx2/ bi�M/�`/ r�b mM/2`i�F2MX

� +?�i#Qi r�b /2bB;M2/ iQ BMi2`�+i rBi? �M/ �B/ T�iB2MibX

q?BH2 � HB#`�`v r�b 2tT�M/2/ 7Q` i?2 #2ii2` BKTH2K2Mi�iBQM

Q7 i?Bb +?�i#Qi �M/ 7mim`2 +?�i#Qib BM Svi?QMX � MQp2H T`Q@

iQ+QH 7Q` ?�M/HBM; KmHiBHBM;m�H +?�i#Qib r�b BMp2biB;�i2/ �M/

/2p2HQT2/X G�biHv BMBiB�H HQQFb BMiQ QTiB+�H +?�`�+i2` `2�/2`

#�b2/ K2/B+�iBQM `2+Q;MBiBQM r�b T2`7Q`K2/ �M/ i?2 7QmM/�@

iBQM 7Q` 7mim`2 /2p2HQTK2Mi r�b H�B/X



*QMi2Mib

GBbi Q7 6B;m`2b p

R AMi`Q/m+iBQM R

RXR S`QD2+i Pp2`pB2r 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

RXk P#D2+iBp2b 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

RXj J�i2`B�Hb �M/ h2+?MQHQ;B2b lb2/ X X X X X X X X X X X X X X X X X X X 9

RX9 _2TQ`i P`;�MBx�iBQM 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 8

k �TTHB+�iBQMb 7Q` J2/B+�H .�i� d

kXR .�i� Q`;�MBx�iBQM ai�M/�`/ X X X X X X X X X X X X X X X X X X X X X X d

kXk a2+m`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 N

kXj JB;`�iBQM Q7 *AJ� /�i�#�b2 �M/ �//BM; 6>A_ *QKTHB�M+2 X X X X Ry

j J2/B+�iBQM JB+`Qb2`pB+2 Rj

jXR a2H2+iBQM Q7 S`QD2+i "mBH/BM; "HQ+Fb X X X X X X X X X X X X X X X X X X R9

jXRXR J2bb�;BM; *HB2Mi G�M;m�;2 X X X X X X X X X X X X X X X X X X R8

jXRXk SH�i7Q`K a2`pBM; 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

jXk Pi?2` KB+`Qb2`pB+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 Rd

jXkXR .BbT�i+?2` KB+`Qb2`pB+2 X X X X X X X X X X X X X X X X X X X X Rd

jXkXk .�i�#�b2 _2[m2bib X X X X X X X X X X X X X X X X X X X X X X X R3

jXj 6mM+iBQM 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 RN

jX9 6H�bF �TTHB+�iBQM 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 ky

BB



S�;2 BBB *PLh1Lha

jX8 a2`pBM; i?2 6H�bF �TT 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

jXe h?2 .Q+F2` *QMi�BM2` 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 kk

jXd >hJG ?Qbi2/ r2# b2`pB+2b X X X X X X X X X X X X X X X X X X X X X X X kj

jX3 "Qi 6mM+iBQMb �M/ *QMp2`b�iBQM X X X X X X X X X X X X X X X X X X X X k8

jXN P*_ 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 kd

9 lb2` @ *?�i#Qi *QKKmMB+�iBQMb k3

9XR JmHiB@HBM;m�H bmTTQ`i 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

9XRXR h?2 a`�B i�; 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 jy

9XRXk h?2 hQTB+ i�; 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 jR

9Xk 1tT�MbBQM 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 jj

9XkXR L2r HBbi 1ti2MbBQM X X X X X X X X X X X X X X X X X X X X X X X j8

9XkXk :2M2`�i2 LQiB}+�iBQMb 1ti2MbBQMb X X X X X X X X X X X X X X X jd

9Xj LQiB}+�iBQMb GQ;B+ �M/ G�M;m�;2 S`Q+2bbBM; X X X X X X X X X X X X X jN

8 _2bmHib 9k

8XR 6>A_ aT2+B}+�iBQM �TTHB+�iBQM X X X X X X X X X X X X X X X X X X X X 9k

8Xk 6mM+iBQM�HBiv 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 9j

8XkXR J�Mm�H 1Mi`v Q7 J2/B+�iBQMb X X X X X X X X X X X X X X X X X 99

8XkXk :2M2`�i2 LQiB}+�iBQMb X X X X X X X X X X X X X X X X X X X X X 99

8Xj � 6mHH AMi2`�+iBQM 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 98

e *QM+HmbBQMb �M/ 6mim`2 rQ`F 9N

eXR *QM+HmbBQMb 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 9N

eXk 6mim`2 rQ`F 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 8y

eXkXR qBi? 6>A_ 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 8y

eXkXk h?2 JB+`Qb2`pB+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 8R

"B#HBQ;`�T?v 8k



*PLh1Lha S�;2 Bp

� *QKT�`BM; J2bb�;BM; +HB2Mib 88

" hBK2 .Bbi`B#miBQM Q7 i?2 S`QD2+i 8d

* h?2 }M�H #mBH/ 8N

. 1ti2MbBQMb ek



GBbi Q7 6B;m`2b

RXR Pp2`pB2r Q7 i?2 KB+`Qb2`pB+2 /2i�BHBM; i?2 p�`BQmb 7mM+iBQMbX X X X X k

kXR _2T`2b2Mi�iBQM Q7 i?2 +QKTQM2Mib Q7 � *AJ� K2/B+�iBQM 2Mi`vX X X RR

kXk h?2 i`�MbH�iBQM 7`QK *AJ� K2/B+�iBQM Q#D2+i BM #Hm2 iQ i?2 6>A_

K2/B+�iBQM Q#D2+i �M/ BiǶb /2T2M/2M+B2b BM `2/X X X X X X X X X X X X Rk

kXj h?2 7mHH 6>A_ bQHmiBQM- 7`QK T`�+iBiBQM2` �M/ T�iB2Mi iQ K2/B+�iBQM

BM;`2/B2MiX 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 Rk

jXR .2i�BH2/ pB2r Q7 i?2 7mHH 2>2�Hi? bQHmiBQM 7`QK T?QM2 iQ BM/BpB/m�H

KB+`Qb2`pB+2bX 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

jXk ai`m+im`2 Q7 i?2 :mMB+Q`M @ 6H�bF @ �TTHB+�iBQM `2H�iBQMb?BTX X X X X kR

jXj 1t�KTH2 Q7 i?2 r2# BMi2`7�+2 mb2/ 7Q` i2biBM; i?2 +?�i#Qi 7mM+iBQM@

�HBivX 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 kj

jX9 q2# #�b2/ miBHBiv 7Q` +`2�iBM; S`2b+`BTiBQM a?22i i2KTH�i2b mb2/ BM

i?2 P*_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 k9

jX8 .2i�BH2/ ~Qr+?�`i b?QrBM; i?2 ~Qr Q7 � K2bb�;2 7`QK T?QM2 iQ i?2

KB+`Qb2`pB+2 �M/ #�+FX 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

jXe .2+BbBQM i`22 Q7 � b2;K2Mi Q7 +?�i#Qi +QMp2`b�iBQMX a?QrM Bb i?2

+QMp2`b�iBQM 7Q` K�Mm�HHv �//BM; � M2r K2/B+�iBQMX X X X X X X X X ke

9XR _2T`2b2Mi�iBQM Q7 i?2 HQ;B+�H ~Qr Q7 i?2 i`�MbH�iBQM +�T�#BHBiB2b Q7

i?2 +?�i#QiX 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

p



GAah P6 6A:l_1a S�;2 pB

8XR h?2 r2# BMi2`7�+2 7Q` i?2 >�SA 6>A_ b2`p2`- b?QrBM; � b�KTH2 Q7

i?2 J2/B+�iBQM 2Mi`B2bX 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 9j

8Xk a?Qrb i?2 b2H2+iBQM Q7 i?2 ǳ�// K2/B+�iBQMǴ QTiBQM 7QHHQr2/ #v i?2

BMTmi Q7 � +Q/2 �M/ +QM}`K�iBQM i?�i i?2 7QmM/ K2/B+�iBQM Bb +Q``2+iX 98

8Xj a�KTH2 Q7 � bm++2bb7mHHv 2Mi2`2/ K2/B+�iBQMX X X X X X X X X X X X X X 9e

8X9 *QMp2`b�iBQM #2ir22M #Qi �M/ mb2` /m`BM; i?2 ;2M2`�i2 MQiB}+�iBQM

7mM+iBQM Q7 i?2 #QiX 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 9d

8X8 .B�HQ;m2 7Q` }HHBM; i?2 MQiB}+�iBQM #v �bFBM; 7`2[m2M+v �M/ r?B+?

/�vbX 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 93

�XR h�#H2 /2i�BHBM; i?2 /Bz2`2Mi 72�im`2b Q7 p�`BQmb K2bb�;BM; +HB2Mib X X 88

"XR :�Mii *?�`i Q7 i?2 T`QD2+i 7`QK T`QTQb�H iQ }M�H T`2b2Mi�iBQMX X X X 83



*?�Ti2` R

AMi`Q/m+iBQM

h2H2KQMBiQ`BM; Q7 T�iB2Mib TH�vb �M BKTQ`i�Mi `QH2 BM �B/BM; i?2 2H/2`Hv- T2QTH2

rBi? HBKBi2/ KQ#BHBiv- �M/ T2QTH2 7`QK `2KQi2 `2;BQMb r?2`2 T`BK�`v +�`2 7�+BHBiB2b

�`2 HBKBi2/X P7 �HH i?2 F2vb iQ i2H2KQMBiQ`BM; i?2 +QMi`QH Q7 K2/B+�iBQMb bi�M/b QmiX

AM i?2 2H/2`Hv �M/ T2QTH2 rBi? HBKBi2/ KQ#BHBiv- KBbi�F2b BM i?2 �/KBMBbi`�iBQM Q7

K2/B+�iBQMb Bb QM2 Q7 i?2 H2�/BM; +�mb2b Q7 ?QbTBi�HBx�iBQM- �++QmMiBM; 7Q` Qp2` eW

Q7 ?QbTBi�HBx�iBQMb URVX h?Bb ?B;?Hv �pQB/�#H2 T`Q#H2K Bb �bbQ+B�i2/ rBi? T�iB2Mib

H�+FBM; T`QT2` BM7Q`K�iBQM- K2KQ`v `2H�i2/ Bbbm2b- �M/ +�`2;Bp2` KBbi�F2bX P7i2M

� T�iB2Mi `2+2Bp2b � K2/B+�iBQM �M/ Bb MQi �r�`2 Q7 i?2 T`QT2` /Qb�;2 Q` 2p2M i?2

�TT2�`�M+2 Q7 i?2 K2/B+�iBQMX

AM T�iB2Mib rBi? }p2 Q` KQ`2 /�BHv K2/B+�iBQMb Bi +�M #2+QK2 [mBi2 +QM7mbBM;

�b iQ r?B+? K2/B+�iBQM Bb mb2/ r?2M �M/ ?QrX J2KQ`v +�M �z2+i r?2i?2` Q` MQi

i?2 T�iB2Mi `2+�HHb ?�pBM; i�F2M � K2/B+�iBQMX AM i?2 +�b2 i?�i i?2v 7Q`;2i iQ i�F2

Bi- � KBbb2/ /Qb2 Bb i?2 `2bmHiX 6Q` T�iB2Mib `2+2BpBM; �MiB#BQiB+b 7Q` �M BM72+iBQM

Q` #HQQ/ i?BMM2`b 7Q` ?2�`i T`Q#H2Kb i?�i +�M #2 p2`v T`Q#H2K�iB+X h?2 QTTQbBi2

+�b2 Bb r?2`2 � T�iB2Mi 7Q`;2ib i?�i i?2v ?�p2 i�F2M � K2/B+�iBQM �M/ `2T2�ib i?2

�/KBMBbi`�iBQM 2t+2bbBp2HvX PM2 Q7 i?2 KQbi +QKKQM K2/B+�iBQM `2H�i2/ Bbbm2b Bb

� `2bmHi Q7 i?�i +�b2X qBi? i?2 +QKKQM LQM@bi2`QB/�H �MiB@BM~�KK�iQ`v /`m;b

ULa�A.V i?Bb +�M Q7i2M H2�/ iQ ;�bi`Q@BMi2biBM�H #H22/BM;UkVX

R
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h?Bb T`QD2+i T`QTQb2b �M/ ;Q2b i?`Qm;? i?2 /2bB;M Q7 irQ +Q`2 T`Q/m+ib, �M

2>2�Hi? K2bb2M;2` b2`pB+2 7Q` i?2 `2+Q`/BM;- KQMBiQ`BM;- �M/ T`QpBbBQM Q7 K2/B+@

�iBQM BM7Q`K�iBQM T�B`2/ rBi? �M BMi2`M�iBQM�HHv `2+Q;MBx2/ bi�M/�`/ Q7 K2/B+�H

/�i� biQ`�;2 �M/ Q`;�MBx�iBQM iQ i?2 aT�MBb? K2/B+�iBQM �M/ /Q+iQ` /�i�#�b2X

h?Bb Bb iQ #2 �++QKTHBb?2/ #v BMi2;`�iBM; BMiQ � bvbi2K Q7 iQQHb i?�i +QKTQb2 �

T�iB2Mi @ +�`2;Bp2` @ +?�i#Qi TH�i7Q`KX h?2 iQQHb FMQrM �b KB+`Qb2`pB+2b �`2 2�+?

7mM/�K2Mi�H T`Q;`�Kb /2bB;M2/ iQ T2`7Q`K QM2 �bT2+i Q7 i?2 bQHmiBQMX h?2v +�M

rQ`F BM/2T2M/2MiHv v2i BMi2`�+i rBi? 2�+? Qi?2` 7mHHv 7Q` +QK#BM2/ M22/bX

RXR S`QD2+i Pp2`pB2r

h?2 2>2�Hi? K2bb2M;2` i?�i i?Bb T`QD2+i 7Q+mb2b QM- 7`QK i?Bb TQBMi iQ #2 `2@

72``2/ iQ �b i?2 J2/B+�iBQM KB+`Qb2`pB+2- Bb � iQQH iQ #2 BKTH2K2Mi2/ BMiQ i?2

lMBp2`bBiv Q7 w�`�;Qx�Ƕb aB;M�H #�b2/ 2>2�Hi? K2bb2M;2` bQHmiBQMX Ai Bb � iQQH iQ

BMi2`�+i rBi? ?2�Hi?+�`2 T`QpB/2`b- T�iB2Mib �M/ +�`2;Bp2`bX Ai Bb iQ 7�+BHBi�i2 i?2

BMi2`�+iBQM #2ir22M i?2K #v F22TBM; � `2+Q`/ Q7 K2/B+�iBQMb- 2Mbm`BM; i?�i K2/B+@

�iBQMb �`2 `2+2Bp2/- i�F2M- Q` �/KBMBbi2`2/ T`QT2`HvX h?2 J2/B+�iBQM KB+`Qb2`pB+2

/Q2b i?Bb i?`Qm;? �M BMimBiBp2 +?�i- � TQr2`7mH MQiB}+�iBQMb K�M�;2`- �M/ � +QK@

TH2i2 K2/B+�iBQM BM7Q`K�iBQM biQ`�;2 bvbi2KX � [mB+F Qp2`pB2r Q7 i?2 J2/B+�iBQM

KB+`Qb2`pB+2 Bb b?QrM #2HQr BM 6B;m`2 RXR

6B;m`2 RXR, Pp2`pB2r Q7 i?2 KB+`Qb2`pB+2 /2i�BHBM; i?2 p�`BQmb 7mM+iBQMbX
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�#Qp2 Bi +�M #2 b22M i?�i r?2M � T�iB2Mi `2+2Bp2b i?2B` T`2b+`BTiBQM b?22ib

+QMi�BMBM; i?2 +Q/2b 7`QK i?2 �;2M+B� 1bT�ƢQH� /2 J2/B+�K2MiQb v S`Q/m+iQb

a�MBi�`BQb *2Mi`Q /2 AM7Q`K�+BQM /2 J2/B+�K2MiQb U�1JSa *AJ�V +Q/2b- i?2v

?�p2 QMHv iQ BMTmi i?2 K2/B+�iBQM +Q/2b iQ K�F2 � `2+Q`/ Q7 ?�pBM; `2+2Bp2/ i?2KX

PM+2 �HH Q7 i?2 +Q/2b �`2 2Mi2`2/- �M/ p2`B}2/ 7Q` +Q``2+iM2bb- i?2 `2+Q`/ Bb biQ`2/

QM Qm` b2+m`2- BMi2`M�iBQM�HHv bi�M/�`/Bx2/ b2`p2`X h?2 /Q+iQ` Q` +�`2;Bp2` +�M �i

�Mv iBK2 UB7 T2`KBii2/ #v �++2bb `B;?ibV �++2bb i?2 `2+Q`/b iQ K�F2 bm`2 i?�i i?2

+Q``2+i K2/B+�iBQMb �`2 HBbi2/- r?�i i?2 /Qb�;2b- b+?2/mH2 2i+ �`2X h?2 KB+`Qb2`pB+2

rBHH �miQK�iB+�HHv ;2M2`�i2 MQiB}+�iBQMb B7 i?2 mb2` rBb?2bX h?2b2 +�M Q7 +Qm`b2

#2 +mbiQKBx2/ Q` 2Mi2`2/ +QKTH2i2Hv K�Mm�HHv B7 /2bB`2/X h?2 MQiB}+�iBQMb miBHBiv

�HbQ K�F2b � `2+Q`/ Q7 i�F2M Q` KBbb2/ K2/B+�iBQMb �M/ i?2 iBK2 i�F2MX Ai +�M

�HbQ #2 +mbiQKBx2/ 7Q` �Mv Qi?2` `2H2p�Mi bi2TbX

h?2 }M�H TB2+2 Q7 i?2 TmxxH2 Bb BM i?2 2t+?�M;2 �M/ biQ`�;2 Q7 i?2 K2/B+�iBQM

/�i�X aT2+B}+�iBQMb 7Q` i?2 2t+?�M;2 Q7 K2/B+�H BM7Q`K�iBQM �`2 Q7 miKQbi BKTQ`i@

�M+2 r?2M QM2 #2;BMb iQ i?BMF �#Qmi ?Qr +`m+B�H i?2v �`2 iQ i?2 b�72iv- ?2�Hi?

�M/ BMi2;`Biv Q7 � K2/B+�H bQHmiBQMX hQ /Q i?Bb i?2 T`QD2+i rBHH �// �M �//BiBQM�H

bi�M/�`/ iQ i?2 aT�MBb? K2/B+�iBQM M2irQ`FX h?2 6�bi >2�Hi?+�`2 AMi2`QT2`�#BHBiv

_2bQm`+2b- 6>A_ bT2+B}+�iBQM Bb QM2 bm+? K2i?Q/ i?�i T`B/2b Bib2H7 BM BMi2`QT2`@

�#BHBiv- Bib QT2M M�im`2- �M/ m#B[mBiv BM i?2 K2/B+�H rQ`H/ �M/ r�b +?Qb2M 7Q` i?Bb

i�bFX

RXk P#D2+iBp2b

h?Bb T`QD2+i #2;�M rBi? i?`22 K�BM Q#D2+iBp2b- iQ /2p2HQT � KB+`Qb2`pB+2 iQ �B/

BM i?2 KQMBiQ`BM;- �/KBMBbi`�iBQM- �M/ `2+Q`/ F22TBM; Q7 K2/B+�iBQMbc iQ �TTHv i?2

6>A_ bT2+B}+�iBQM iQ i?2 aT�MBb? �1JSa *AJ� /�i�#�b2- �M/ iQ +`2�i2 � Svi?QM

#�bBb BM r?B+? 7m`i?2` �AJG +?�i#Qi 2>2�Hi? KB+`Qb2`pB+2b +�M #2 BKTH2K2Mi2/X

h?Bb KB+`Qb2`pB+2 Kmbi #2 �#H2 iQ BMi2;`�i2 BMiQ i?2 2tBbiBM; KB+`Qb2`pB+2 #Qi
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7`�K2rQ`FX Ai Kmbi 7QHHQr i?2 b�K2 mb2` 2tT2`B2M+2 7Q`K�i /2bB;M2/ #v i?2 lMB@

p2`bBiv Q7 w�`�;Qx� i2�KX Ai b?QmH/ �HbQ T`QpB/2 i?2 �#BHBiv 7Q` 2tT�MbBQM BMiQ

� KQ`2 L�im`�H G�M;m�;2 S`Q+2bbBM; bi`m+im`2 i?�M Bb +m``2MiHv BKTH2K2Mi2/X Ai

Kmbi #2 7mHHv 6>A_ +QKTHB�Mi �M/ /2bB;M2/ iQ #2 2�bBHv �++2bb2/ �M/ mb2/ #v Qi?2`

KB+`Qb2`pB+2bX h?2 �AJG Svi?QM HB#`�`v Kmbi #2 2tT�M/2/ iQ +QM7Q`K rBi? i?2

�AJG kXy ;mB/2HBM2b �b 7�` �b Bb M2+2bb�`v 7Q` i?2 +?�i#Qi �M/ HB#2`iB2b K�v #2

i�F2M 7Q` i?2 2tT�MbBQM Q7 �//2/ 7mM+iBQM�HBiB2b #2vQM/ i?2 b+QT2 Q7 i?2 �AJG kXy

;mB/2HBM2bX

RXj J�i2`B�Hb �M/ h2+?MQHQ;B2b lb2/

AM Q`/2` iQ Tm`bm2 i?Bb T`QD2+i K�Mv i2+?MQHQ;B2b- iQQHb �M/ `2bQm`+2b r2`2

mb2/X

Ç Svi?QM jXe, h?Bb M2r2` p2`bBQM Up2`bmb Svi?QM kV r�b +?Qb2M #2+�mb2 i?2

H�ii2` p2`bBQM Bb #2BM; T`Q;`2bbBp2Hv Qmi T?�b2/- i?Qm;?i i?2 2�`HB2` QM2 /Q2b

?�p2 � KQ`2 +QKTH2i2 �AJG HB#`�`v- i?2 �mi?Q` 7QmM/ Bi T`m/2Mi iQ mb2 i?Bb

M2r2` p2`bBQM �M/ 2tT�M/ Bib �AJG HB#`�`vX h?Bb r�b i?2 T`BK�`v H�M;m�;2

mb2/ 7Q` i?2 /2p2HQTK2Mi Q7 i?2 +?�i#Qi �M/ bmTTQ`iBM; 7mM+iBQMbX

Ç �AJG, h?2 #�bBb 7Q` i?2 �AJG BKTH2K2Mi�iBQM BM i?Bb T`QD2+i Bb Tv�AJG

�mi?Q`2/ #v *Q`i ai`�iiQMUjVX h?Bb Bb i?2 H�M;m�;2 mb2/ iQ +QMbi`m+i i?2

+QMp2`b�iBQM ~Qr 7Q` i?2 +?�i#QiX �HH i?2 K2Mmb �M/ QT2`�iBQMb �`2 /2}M2/

i?`Qm;? �AJG b+`BTiX

Ç aB;M�H, � b2+m`2 K2bb�;BM; �TT i?�i rBi? 2M/ iQ 2M/ 2M+`vTiBQMX Ai Bb

HB+2Mb2/ mM/2` � 7`22 bQ7ir�`2 HB+2Mb2 #Qi? i?2 +HB2Mi �M/ b2`p2` U9VU8VX �

+mbiQK aB;M�H bQ7ir�`2 Bb BMbi�HH2/ QM i?2 mb2`b T?QM2 bQ i?�i i?2 mb2` +�M

b2M/ K2bb�;2b iQ i?2 2>2�Hi? KB+`Qb2`pB+2bX
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Ç �M/`QB/ Pa, J�`b?K�HHQr _mMMBM; QM � a�KbmM; :�H�tv a8 JBMBX PM2

Q7 i?2 T?QM2fPa +QK#BM�iBQMb mb2/ BM i2biBM;X

Ç �TTH2Pa, _mMMBM; QM �M �TTH2 AT?QM2 d- �MQi?2` T?QM2fPa +QK#BM�iBQM

mb2/ 7Q` i2biBM; QM �TTH2 /2pB+2bX

Ç :Bi,o2`bBQM +QMi`QH r�b K�BMi�BM2/ QM � ;Bi b2`p2`- :BiG�# pB� i?2 lMBp2`bBiv

Q7 w�`�;Qx�X

Ç 6H�bF, "a. HB+2Mb2/ 7`�K2rQ`F 7Q` bK�HH b2`p2` �TTHB+�iBQMbX 6H�bF T`QpB/2/

i?2 7`�K2rQ`F 7Q` i?2 }M�H b2`p2`- �M/ � b�M/#Qt 7Q` i2biBM; 2�`Hv BKTH2K2Mi@

�iBQMbX

Ç :mMB+Q`M, GB+2Mb2/ mM/2` JAh HB+2Mb2- � T`2@7Q`F p2`bBQM Q7 i?2 _m#v

lMB+Q`M b2`p2`X h?Bb Bb mb2/ iQ bT�rM rQ`F2`b iQ `mM i?2 �7Q`2K2MiBQM2/

6H�bF �TTHB+�iBQM �M/ iQ b2`p2 i?2 6H�bF �TTHB+�iBQM �i � T`Q/m+iBQM H2p2HX

Ç .Q+F2`, *QMi�BM2` TH�i7Q`K 7Q` /2THQvK2Mi Q7 b2`p2`bX aQ7ir�`2 mb2/ iQ

�B/ BM i?2 /2THQvK2Mi �M/ Q`+?2bi`�iBQM Q7 i?2 KB+`Qb2`pB+2bX

Ç l#mMim ReX9, � .2#B�M #�b2/ lLAs QT2`�iBM; bvbi2K- BM r?B+? i?2 KB@

+`Qb2`pB+2b r2`2 BMbi�HH2/ QMX

RX9 _2TQ`i P`;�MBx�iBQM

h?Bb `2TQ`i Bb bi`m+im`2/ BM i?2 7QHHQrBM; K�MM2`,

Ç *?�Ti2` R +QMbBbib Q7 �M BMi`Q/m+iBQM- r?2`2 i?2 #�+F;`QmM/ 7Q` i?2 T`QD2+i-

i?2 Q#D2+iBp2- �M/ K�i2`B�Hb �`2 �HH /2i�BH2/

Ç *?�Ti2` k ;Bp2b � KQ`2 /2i�BH2/ pB2r Q7 i?2 bi�i2 Q7 i?2 �`i BM i?2 }2H/X GQQF@

BM; BMiQ i?2 /Bz2`2Mi bi�M/�`/b 7Q` /�i� Q`;�MBx�iBQM- i?2 [m2biBQM Q7 b2+m`Biv-

�M/ i?2 i�bF Q7 KB;`�iBM; i?2 aT�MBb? K2/B+�iBQM BM7Q`K�iBQM bi�M/�`/X
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Ç *?�Ti2` j /2b+`B#2b i?2 /2p2HQTK2Mi Q7 i?2 "Qi- i?2 2tT�MbBQM Q7 i?2 �AJG

HB#`�`v- �M/ 2�`Hv /2p2HQTK2Mi Q7 7m`i?2` 7mM+iBQMb Q7 i?2 KB+`Qb2`pB+2X

Ç *?�Ti2` 9 ;Q2b /22T2` BMiQ i?2 2tT�MbBQM Q7 i?2 +?�i#Qi- ?Qr KmHiBHBM;m�H

bmTTQ`i r�b ?�M/H2/ �M/ ?Qr i?2 ;`2�i2` 7mM+iBQM�HBiv Q7 i?2 +?�i#Qi r�b

�+?B2p2/X

Ç *?�Ti2` 8 bi2Tb i?`Qm;? i?2 `2bmHib Q7 i?2 T`2pBQmb b2+iBQMb �M/ ;Bp2b 2t@

�KTH2b Q7 i?2 KB+`Qb2`pB+2 BM �+iBQMX

Ç *?�Ti2` e /Bb+mbb2b i?2 }M�H BKTH2K2Mi�iBQM �M/ 7mim`2 2tT�MbBQM Q7 i?2

T`QD2+iX Ai ;Q2b QM iQ rQ`F Qmi i?2 bm++2bb2b �M/ 7�BHm`2b- �M/ }MBb?2b rBi?

`2bmHib �M/ +QM+HmbBQMb K�/2X

Ç �TT2M/Bt � Bb � +QKT�`BbQM Q7 /Bz2`2Mi TQTmH�` K2bb�;BM; +HB2Mib mb2/ BM

i?2 /2+BbBQM K�FBM; T`Q+2bbX

Ç �TT2M/Bt " b?Qrb i?2 /Bbi`B#miBQM �M/ �HHQiK2Mi Q7 iBK2 7Q` i?2 T`QD2+i

�HQM; rBi? � :�Mii +?�`i Q7 i?2 T`QD2+i iBK2HBM2X

Ç �TT2M/Bt * ?�b i?2 +QM};m`�iBQM }H2 7Q` i?2 .Q+F2` #mBH/ �b r2HH �b � HBbi

Q7 i?2 T�+F�;2 `2[mB`2K2MibX

Ç �TT2M/Bt . HBbib i?2 2ti2MbBQMb �//2/ iQ i?2 Tv�AJG HB#`�`v- �HQM; rBi?

b?Q`i /2b+`BTiBQMb Q7 2�+?X



*?�Ti2` k

�TTHB+�iBQMb 7Q` J2/B+�H .�i�

h?2 }`bi bi�;2 BM i?2 /2bB;MBM; i?2 KB+`Qb2`pB+2 r�b iQ /2}M2 i?2 +�T�#BHBiv BM

i2`Kb Q7 K2/B+�H /�i�X � bBKTH2 iQ mb2- r2HH /2bB;M2/- �M/ `Q#mbi bvbi2K 7Q` i?2

/�i� Bb /Bb+mbb2/ BM i?2 7QHHQrBM; b2+iBQMbX

kXR .�i� Q`;�MBx�iBQM ai�M/�`/

h?2 6>A_ bi`m+im`2 r�b /2bB;M2/ BM �M Bi2`�iBp2 �M/ `2pB2r K2i?Q/ #�b2/

Qz Q7 T`2pBQmb >Gd bi�M/�`/b UeVX h?Bb r�b iQ 2Mbm`2 i?�i 7QHHB2b Q7 T`2pBQmb

bi�M/�`/b r2`2 MQi BKTH2K2Mi2/ �;�BMX AM i?2 bm++2bbQ`b iQ 6>A_ QM2 Q7 i?2 K�DQ`

T`Q#H2Kb r�b i?2 K�bbBp2 �KQmMi Q7 `2/mM/�Mi �M/ +QKTH2t `2bQm`+2bX 6>A_Ƕb

�BK Bb iQ `2/m+2 i?2 Qp2`�HH MmK#2` Q7 `2bQm`+2b- r?BH2 /2+`2�bBM; +QKTH2tBiv �M/

BM+`2�bBM; BMi2`QT2`�#BHBivX h?2v �++QKTHBb? i?Bb i?`Qm;? i?2 7QHHQrBM; ;mB/2HBM2b-

[mQi2/ 7`QK "2M/2` 2i �HX r?Q ?2HT2/ /2p2HQT i?2 6>A_ bi�M/�`/ Ud VX

Ç _2bQm`+2b b?QmH/ ?�p2 � +H2�` #QmM/�`v- i?�i K�i+?2b QM2 Q` KQ`2 HQ;B+�H

i`�Mb�+iBQM b+QT2bX

Ç _2bQm`+2b b?QmH/ /Bz2` 7`QK 2�+? Qi?2` BM K2�MBM;- MQi Dmbi BM mb�;2 U2X;X-

/Bz2`2Mi r�vb iQ mb2 � H�# `2TQ`i b?QmH/ MQi `2bmHi BM /Bz2`2Mi `2bQm`+2bVX

d
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Ç _2bQm`+2b M22/ iQ ?�p2 � M�im`�H B/2MiBivX

Ç _2bQm`+2b b?QmH/ #2 p2`v +QKKQM �M/ mb2/ BM K�Mv /Bz2`2Mi #mbBM2bb i`�Mb@

�+iBQMbX

Ç _2bQm`+2b b?QmH/ MQi #2 bT2+B}+ Q` /2i�BH2/ 2MQm;? iQ T`2+Hm/2 bmTTQ`i 7Q` �

rB/2 `�M;2 Q7 #mbBM2bb i`�Mb�+iBQMbX

Ç _2bQm`+2b b?QmH/ #2 Kmim�HHv 2t+HmbBp2X

Ç _2bQm`+2b b?QmH/ mb2 Qi?2` `2bQm`+2b- #mi i?2v b?QmH/ #2 KQ`2 i?�M Dmbi +QK@

TQbBiBQMb Q7 Qi?2` `2bQm`+2bc 2�+? `2bQm`+2 b?QmH/ BMi`Q/m+2 � MQp2H +QMi2MiX

Ç _2bQm`+2b b?QmH/ #2 Q`;�MBx2/ BMiQ � HQ;B+�H 7`�K2rQ`F #�b2/ QM i?2 +QK@

KQM�HBiv Q7 i?2 `2bQm`+2 �M/ r?�i Bi HBMFb iQ Ub22 `2bQm`+2 7`�K2rQ`F #2HQrVX

Ç _2bQm`+2b b?QmH/ #2 H�`;2 2MQm;? iQ T`QpB/2 K2�MBM;7mH +QMi2tic `2bQm`+2b

i?�i +QMi�BM QMHv � 72r �ii`B#mi2b �`2 HBF2Hv iQQ bK�HH iQ T`QpB/2 K2�MBM;7mH

#mbBM2bb p�Hm2X

�HH Q7 i?2 �#Qp2 ?�b ;`2�iHv `2/m+2/ i?2 +QKTH2tBiv Q7 i?2 >Gd bi�M/�`/ 7`QK

i?2 T`2pBQmb p2`bBQM pj iQ 6>A_ r?2`2 MQr 2�+? `2bQm`+2 ?�b � #`Q�/2` b+QT2-

#mi #2+�mb2 Q7 i?2 +�`2 BM BKTH2K2Mi�iBQM Bb `B;B/ 2MQm;? iQ K�BMi�BM BMimBiBp2

+QMbBbi2M+v �+`Qbb mb2bX hQ BHHmbi`�i2 i?Bb i?2 T`BM+BTH2 2t�KTH2 7`QK i?Bb T`QD2+i

rBHH #2 mb2/ #2HQrX h?2 bBim�iBQM Bb � b2`B2b Q7 K2/B+�iBQMb 7`QK � T`2b+`BTiBQM

b?22i Bb iQ #2 K�/2X

ǳ.Q+iQ` aKBi? T`2b+`B#2b ?Bb T�iB2Mi C�M2 .Q2 Ry /Bz2`2Mi K2/B+�iBQMb- ?2 �HbQ

r�Mib `2TQ`ib Q7 r?2M i?2v r2`2 Q`/2`2/- `2+2Bp2/- �M/ i�F2MXǴ

"�b2/ Qz Q7 i?2 i?B`/ i2M�Mi Q7 i?2 bi�M/�`/ ǳ2�+? b?QmH/ ?�p2 � M�im`�H

B/2MiBivǴ Bi Bb +H2�` 7`QK i?Bb +�b2 i?�i i?2 7QHHQrBM; `2bQm`+2b �i H2�bi rBHH #2

M22/2/,

Ç S2`bQM- iQ 2tT`2bb i?2 B/2MiBiv Q7 2�+? i?2 T�iB2Mi �M/ /Q+iQ`X
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Ç S�iB2Mi- iQ ;Bp2 i?2 T�iB2Mi S2`bQM Bib �TT`QT`B�i2 `QH2X

Ç S`�+iBiBQM2`- iQ ;Bp2 i?2 /Q+iQ` S2`bQM Bib �TT`QT`B�i2 `QH2X

Ç J2/B+�iBQM- iQ `2T`2b2Mi 2�+? K2/B+�iBQM �b � J2/B+�iBQM QMHvX

Ç J2/B+�iBQM ai�i2K2Mi- iQ `2T`2b2Mi i?�i � J2/B+�iBQM ?�b #22M T`2b+`B#2/

f Q`/2`2/ 2i+X

Ç J2/B+�iBQM �/KBMBbi2`2/ `2+Q`/ Q7 � K2/B+�iBQM i�F2M Q` MQi i�F2MX

h?Bb Bb +QMp2MB2Mi i?�i � S2`bQM `2bQm`+2 +�M #2 `2@mb2/ �b .Q+iQ`- Mm`b2- +�`2;Bp2`-

7�KBHv K2K#2`- T�iB2Mi Q` �Mv Qi?2` `QH2X hQ /2}M2 i?2B` `QH2 i?2v �`2 i?2M

`272`2M+2/ #v � S�iB2Mi BMbi�M+2 Q7 � `2bQm`+2X h?�i r�v � S2`bQM +�M 2tBbi �b

� S�iB2Mi �b r2HH �b � *�`2;Bp2` iQ �MQi?2` S2`bQM rBi?Qmi ?�pBM; iQ #2 K�/2 �

/mTHB+�i2 2Mi`vX

6`QK i?2`2 Bi Bb � K�ii2` Q7 }M/BM; i?2 miBHBi�`B�M `2bQm`+2b HBF2 GBbi- 7?B`_272`@

2M+2- 7?B`.�i2hBK2- AM;`2/B2Mi 2i+X i?�i �`2 mb2/ iQ K�F2 bm`2 i?�i 2p2`v TB2+2 Q7

/�i� Bb biQ`2/ BM � +H2�` �M/ BMi2`QT2`�#H2 K�MM2`X h?2b2 `2bQm`+2b �`2 MQi /B{+mHi

iQ }M/ �b i?2 /2}MBiBQM 7Q` J2/B+�iBQM /2i�BHb [mBi2 +H2�`Hv i?�i Bi Bb /2T2M/�Mi

QM � 7?B`_272M+2 iQ �M AM;`2/B2Mi `2bQm`+2X

Ai K�v b22K 2t+2bbBp2 iQ M22/ bQ K�Mv b2T�`�i2 `2bQm`+2b `272``BM; iQ 2�+?

Qi?2` 7Q` � bBM;H2 T`2b+`BTiBQM b?22i- #mi B7 QM2 r2`2 iQ +QMbB/2` i?2 b+2M�`BQ r?2`2

� T�iB2Mi ;2ib � M2r T`2b+`BTiBQM b?22i 7`QK � /Q+iQ` 2p2`v KQMi?- rBi? KQbiHv

i?2 b�K2 K2/B+�iBQMb i?2 �KQmMi Q7 �//BiBQM�H `2bQm`+2b M22/2/ ;`2�iHv /2+`2�b2bX

kXk a2+m`Biv

�HH bm++2bb7mH K2/B+�H �TTHB+�iBQMb HB2 #2?BM/ � +QKTH2i2 b2+m`Biv bQHmiBQMX h?Bb

TH�i7Q`K Bb MQ /Bz2`2Mi �M/ i`�{+ Bb b2Mi Qp2` >hhSa i?`Qm;? i?2 mb2 Q7 CaPL

q2# hQF2Mb �HQM; rBi? 2M/ iQ 2M/ 2M+`vTiBQM Q7 K2bb�;2b iQ 2Mbm`2 i?2`2 �`2 MQ

b2+m`Biv #`2�+?2bX
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h?2 b2+m`Biv T`Q+2bb #2;BMb rBi? i?2 /Bbi`B#miBQM Q7 F2v @ b2+`2i T�B`bX h?2

F2v �M/ b2+`2i r2`2 ;2M2`�i2/ mbBM; PT2MaaGX h?Bb ;2M2`�i2b �M _a� Tm#HB+ �M/

T`Bp�i2 F2v r?B+? Bb mb2/ iQ /2+`vTi i?2 iQF2M �M/ CaPL 2M+Q/2/ K2bb�;2X h?Bb

iQF2M Bb TH�+2/ BM i?2 ?2�/2` Q7 2p2`v BMi2`�+iBQM #2ir22M i?2 KB+`Qb2`pB+2 �M/ i?2

KB+`Qb2`pB+2 ?m# FMQrM �b .BbT�i+?2`- i?Bb F2v KB+`Qb2`pB+2 Bb /2b+`B#2/ BM /2i�BH

BM bm#b2+iBQM jXkXRX AM [mB+F bmKK�`v Bi Bb i?2 HBMF #2ir22M �HH KB+`Qb2`pB+2bX

q?2M i?2 KB+`Qb2`pB+2 `2+2Bp2b � SPah K2bb�;2 i?2 }`bi i?BM; Bi /Q2b Bb iQ

2ti`�+i i?2 iQF2M 7`QK i?2 ?2�/2` �M/ T�bb Bi iQ i?2 CaPL r2# iQF2M �mi?2M@

iB+�iBQMX h?Bb i?2M +QKT�`2b Bi �;�BMbi � p�HB/�iBQM +QM};m`�iBQMX h?2 iQF2M Bb

bm++2bb7mHHv /2+Q/2/ i?2M i?2 K2bb�;2 Bb �HHQr2/ i?`Qm;? iQ #2 T�`b2/ 7Q` mb2 BM

i?2 KB+`Qb2`pB+2X

kXj JB;`�iBQM Q7 *AJ� /�i�#�b2 �M/ �//BM; 6>A_

*QKTHB�M+2

h?Bb TH�i7Q`K ?�b +?Qb2M 6>A_ �b i?2 QTiBKmK K2i?Q/ 7Q` Q`;�MBxBM;- �M/

`2H�iBM; /�i� Bi2Kb BM Bib b2`p2`bX h?Bb `2bQm`+2 Bb p2`v TQr2`7mH �M/ bi`Bp2b iQr�`/b

i?2 BMi2`QT2`�#BHBiv Q7 �HH K2/B+�H `2+Q`/b- ?Qr2p2` �b Q7 v2i i?2 HQ+�H ?2�Hi? b2`pB+2-

�`�;QM a�Hm/ r?B+? Bb � T�`i Q7 i?2 ;`2�i2` ?2�Hi? M2irQ`F Q7 aT�BM- /Q2b MQi mb2

6>A_ 7Q` Bib K2/B+�iBQM `2+Q`/bX AM mb2 Bb i?2 bvbi2K *AJ�- r?B+? Bb � 7mHHv

+�T�#H2 K2i?Q/ Q7 +Q/BM; �M/ `272`2M+BM; K2/B+�iBQMb- #mi Bi /Q2b MQi ?�p2 i?2

BMi2`QT2`�#BHBiv MQ` m#B[mBiv i?�i 6>A_ T`QpB/2bX Ai r�b i?2M /2+B/2/ iQ /2p2HQT

� iQQH iQ �miQK�iB+�HHv i`�MbH�i2 i?2 *AJ� `2+Q`/b iQ 6>A_ +QKTHB�M+2X

h?2 T`BK�`v i�bF BM /2bB;MBM; i?2 *AJ� iQ 6>A_ i`�MbH�iQ` #2;�M rBi? `2@

+Q;MBxBM; r?B+? /�i� r�b `2H2p�Mi iQ Qm` bim/v �M/ ?Qr Bi b?QmH/ #2 `272`2M+2/

�M/ biQ`2/ rBi?BM i?2 6>A_ bvbi2KX "2HQr BM 6B;m`2 kXR- Bb i?2 bi`m+im`2 Q7 �

ivTB+�H *AJ� K2/B+�iBQM 2Mi`vX
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6B;m`2 kXR, _2T`2b2Mi�iBQM Q7 i?2 +QKTQM2Mib Q7 � *AJ� K2/B+�iBQM 2Mi`vX

�b b?QrM �#Qp2 i?2 /�i�#�b2 �HbQ T`QpB/2b b2p2`�H /B+iBQM�`B2b Q7 HQ+�iBQMb-

bm#bi�M+2b- +QmMi2` BM/B+�iBp2b- i?2 7Q`K Q7 i?2 TBHHb �b r2HH �b Qi?2`b MQi b?QrM

r?B+? �`2 �HH HBMF2/ iQ i?2 K2/B+�iBQM 2Mi`v i?`Qm;? `272`2M+2b BM i?2 K�BM K2/@

B+�iBQM Q#D2+iX h?2 6>A_ /�i�#�b2b KQ/2H Bb bBKBH�`Hv H�B/ Qmi 2t+2Ti i?�i Bi Bb

Km+? KQ`2 `2HB�Mi QM � H�`;2` M2irQ`F Q7 `272`2M+2bX h?2 �/p�Mi�;2 iQ i?Bb Bb i?�i

i?2`2 Bb Km+? HQr2` +?�M+2 Q7 /mTHB+�i2 2Mi`B2bX h?2 2[mBp�H2Mi J2/B+�iBQM Q#D2+i

Bb b?QrM #2HQr BM 6B;m`2 kXk #v i?2 `2/ +H�bb2b �M/ KQ/mH2b- iQ b?Qr Bib ?B;?2`

/2T2M/2M+2 QM `2H�iBQMbX

� +�b2 r?2`2 /mTHB+�i2 2Mi`B2b rQmH/ Q++m` BM i?2 *AJ� K2i?Q/ #mi MQi BM

i?2 6>A_ bi�M/�`/ Bb rBi? H�#Q`�iQ`B2bX � H�#Q`�iQ`v +QmH/ p2`v r2HH #2 �i i?2

b�K2 iBK2 � H�#Q`�iQ`v- � +HBMB+�H bBi2- �M/ � `2b2�`+? 7�+BHBivX h?2 6>A_ K2i?Q/

�HHQrb i?2 H�#Q`�iQ`v iQ 2tBbi �M/ i?2M iQ #2 `272`2M+2/ BMiQ /Bz2`2Mi `QH2bX

"2HQr Bb b?QrM i?2 i`�MbH�iBQM 7`QK i?2 2[mBp�H2Mi 6>A_ +QKTHB�Mi Q#D2+iX �b

+�M #2 b22M Km+? Q7 i?2 BM7Q`K�iBQM Bb ?�M/H2/ bBKBH�`Hv #mi BM i?2 6>A_ KQ/2H

i?2`2 Bb ?B;?2` ;`�MmH�`Biv BM i?2 Q#D2+ibX h?�i Bb BMbi2�/ Q7 i?2 K2/B+�iBQM ?�pBM;

b2T�`�i2 }2H/b 7Q` �+iBp2 BM;`2/B2Mib- i?2 H�#Q`�iQ`v 7Q` i?�i �+iBp2 BM;`2/B2Mib �M/

i?2 /Qb�;2 2i+- Bi BMbi2�/ QMHv r�Mib �M BM;`2/B2Mib `272`2M+2 Q#D2+iX h?Bb +QMi�BMb

� MmK#2` Q7 �+iBp2 BM;`2/B2Mi Q#D2+ib- r?B+? 2�+? BM im`M ?�p2 i?2 irQ T`QT2`iB2b

`272`2M+2/, bm#bi�M+2 UBM;`2/B2MibV �M/ Q`;�MBx�iBQM UH�#Q`�iQ`vVX
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6B;m`2 kXk, h?2 i`�MbH�iBQM 7`QK *AJ� K2/B+�iBQM Q#D2+i BM #Hm2 iQ i?2 6>A_
K2/B+�iBQM Q#D2+i �M/ BiǶb /2T2M/2M+B2b BM `2/X

6BM�HHv #2HQr Bb b?QrM i?2 6>A_ bQHmiBQM mbBM; 6>A_ Q#D2+ibX h?2 `B;?i ?�M/

bB/2 Q7 i?2 K�T b?Qrb i?2 K2/B+�iBQMX h?2 S�iB2Mi Bb b?QrM BM ;`22M �M/ Bb

`272`2M+2/ BMiQ i?2 HBbi Q7 K2/B+�iBQM `2[m2bib �M/ i?2 K2/B+�iBQM `2[m2bi Bib2H7X

h?2 `2[m2bi BMi2`M `272`2M+2b i?2 K2/B+�iBQM Q#D2+iX h?2 +`Qbb `272`2M+BM; 2Mbm`2b

i?�i �Mv `2H2p�Mi `2+Q`/ +�M #2 +�HH2/ �M/ �M mT iQ /�i2 `2+Q`/ Q7 i?2 T�iB2Mi- Q`

K2/B+�iBQM +QMi2Mib rBHH #2 7QmM/X

6B;m`2 kXj, h?2 7mHH 6>A_ bQHmiBQM- 7`QK T`�+iBiBQM2` �M/ T�iB2Mi iQ K2/B+�iBQM
BM;`2/B2MiX



*?�Ti2` j

J2/B+�iBQM JB+`Qb2`pB+2

h?2 �AJG +?�i#Qi Bb #�b2/ QM i?2 �GA*1 +?�i#Qi /2p2HQT2/ #v _B+?�`/ q�H@

H�+2 U3VX Ai Bb � sJG bivH2 /Q+mK2Mi r?2`2 i?2 i�;b /2}M2 i?2 bi`m+im`2 Q7

+QMp2`b�iBQMX h?2 #Qi Bb BMBiB�i2/ #v T�`bBM; i?2 �AJG /Q+mK2Mi- i?2 F2`M2H i?2M

+QKTmi2b �HH Q7 i?2 `2+m`bBQM Q7 i?2 +QMp2`b�iBQMX �M 2t�KTH2 Q7 i?Bb Bb b?QrM

#2HQr r?2`2 i?2 b+`BTi 7Q` � bBKTHB}2/ p2`bBQM Q7 i?2 bi�`iBM; K2Mm Bb b?QrMX

I+�i2;Q`v=

IT�ii2`M=_1*1h�aIfT�ii2`M=

Ii2KTH�i2=

Ib`�B=J�AL J1LlIfb`�B=

Ifi2KTH�i2=

If+�i2;Q`v=

I+�i2;Q`v=

IT�ii2`M=J�AL J1LlIfT�ii2`M=

Ii2KTH�i2=I#`f=

RX �ƛ�/B` K2/B+�K2MiQb � i`�p2b /2 bm +Ɵ/B;Q I#`f=

kX �ƛ�/B` K2/B+�K2MiQb +QM mM� 7QiQ /2 H� ?QD� /2 i`�i�KB2MiQI#`f=

jX o2` K2/B+�K2MiQb �+im�H2bI#`f=

9X o2` ?BbiQ`B�H /2 K2/B+�K2MiQbI#`f=

Rj
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8X JQ/B7B+�` mM K2/B+�K2MiQI#`f=

eX �ƛ�/B` MQiB7B+�+BQM2b T�`� iQK�` K2/B+�K2MiQbI#`f=

dX JQ/B7B+�` �H;mM�b MQiB7B+�+BQM2bI#`f=

3X o2` MQiB7B+�+BQM2bI#`f=

Ifi2KTH�i2=

If+�i2;Q`v=

h?Bb +Q/2 �#Qp2 b?Qrb i?2 #�bB+ bi`m+im`2 Q7 �M �AJG b+`BTiX Ai �HbQ 2t2KTHB}2b

i?2 bi�M/�`/Bx2/ K2Mm i?�i �HH KB+`Qb2`pB+2b mb2X h?2 7mM/�K2Mi�H i�; BM i?2

�AJG /Q+mK2Mi Bb +�i2;Q`vX h?Bb i�; 2M+QKT�bb2b 2�+? mMBi Q7 +QMp2`b�iBQMX h?2

T�`iB+mH�` +�i2;Q`v Bb +�HH2/ r?2M i?2 T�ii2`M Bb K�i+?2/X AM i?2 �#Qp2 2t�KTH2

i?2 F2vrQ`/ iQ BMBiB�i2 i?2 aT�MBb? K2Mm Bb b2Mi ǳ_1*1h�aǴ �M/ i?2 +Q``2b@

TQM/BM; +�i2;Q`v Bb +�HH2/X qBi?BM i?2 i2KTH�i2 Q7 i?2 +�i2;Q`v Bb i?2 b`�B i�;

r?B+? Bb 2tTH�BM2/ BM ;`2�i2` /2i�BH BM bm#b2+iBQM 9XRXR +�HH2/ i?2 b`�B i�;X AM bmK@

K�`v Bi `272`2M+2b �MQi?2` +�i2;Q`v r?B+? #`BM;b mT i?2 r?QH2 aT�MBb? i`�MbH�i2/

K�BM K2MmX h?2 �TT�`2Mi `2/mM/�M+v #mi bi`QM; #2M2}ib Q7 i?Bb K2i?Q/ rBHH #2

/Bb+mbb2/ BM b2+iBQM 9XRX

jXR a2H2+iBQM Q7 S`QD2+i "mBH/BM; "HQ+Fb

h?`Qm;?Qmi i?Bb T`QD2+i K�Mv iQQHb- T`Q;`�Kb- �M/ HB#`�`B2b r2`2 BMp2biB;�i2/X

aQK2 r2`2 7QmM/ KQ`2 bmBi�#H2 i?�M Qi?2`b- i?2 7QHHQrBM; Bb � #`B27 Qp2`pB2r Q7

i?2 b2H2+iBQM T`Q+2bb 7Q` bQK2 Q7 i?2 KQ`2 7mM/�K2Mi�H TB2+2b Q7 i?2 T`QD2+i- �

+QKTH2i2 HBbi Q7 i?2 +?Qb2M K�i2`B�Hb Bb 7QmM/ BM i?2 J�i2`B�Hb �M/ h2+?MQHQ;B2b

mb2/ BM b2+iBQM RXjX h?2b2 �`2 i?2 K2/B+�H BM7Q`K�iBQM bi�M/�`/- i?2 K2bb�;BM;

+HB2Mi- �M/ i?2 KB+`Qb2`p2` b2`pBM; miBHBiB2bX
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jXRXR J2bb�;BM; *HB2Mi G�M;m�;2

h?Bb T`QD2+i ?�b i?2 ;`2�i �/p�Mi�;2 BM i?�i � K2bb�;2 #�b2/ ?�b �H`2�/v

#22M T`QiQivT2/ #v � ;`QmT �i i?2 lMBp2`bBiv Q7 w�`�;Qx�X h?Bb #Qi mb2b i?2

TH�i7Q`K aB;M�H �b Bib K2bb2M;2` +HB2Mi U8VX aB;M�H Bb � K2bb2M;2` TH�i7Q`K bBKBH�`

iQ h2H2;`�K- q?�ib�TT- aFvT2 2i+X i?�i r�b +?Qb2M #v i?2 lMBp2`bBiv Q7 w�`�;Qx�

i2�K #2+�mb2 Q7 Bib :SG HB+2Mb2UNV- Bib ?B;? H2p2H Q7 b2+m`Biv �M/ 2bT2+B�HHv #2+�mb2

Bib +Q/2 Bb QT2M �M/ �p�BH�#H2 7Q` i?2 /Bbi`B#miBQM Q7 T`Bp�i2 b2`p2`bX � 7mHH HBbi �M/

+QKT�`BbQM Q7 aB;M�H rBi? bBKBH�` K2bb2M;2` TH�i7Q`Kb Bb b?QrM BM �TT2M/Bt �X

� ?m`/H2 7Q` i?Bb T`QD2+i r�b i?�i i?2 i2�K �i w�`�;Qx� r`Qi2 i?2 #mHF Q7

i?2 #Qi BM C�p� #mi /2bB`2/ i?�i 7m`i?2` rQ`F #2 �HbQ BKTH2K2Mi2/ BM Svi?QMX

h?Bb Bb /m2 iQ i?2 `2+2Mi BM+`2�b2 BM TQTmH�`Biv Q7 Svi?QM �b � H2�/BM; +Q/BM;

H�M;m�;2X AMi`Q/m+2/ BM RNNR- #v kyRj Bi r�b i?2 i?B`/ KQbi TQTmH�` H�M;m�;2

7Q` PT2MaQm`+2 T`QD2+ib- QMHv #2?BM/ C�p� �M/ * URyVX �M/ #v MQr BM kyR3 Bi

?�b i?2 H�`;2bi �KQmMi Q7 T`Q;`�KKBM; `2H�i2/ i`�{+ QM ai�+FQp2`~Qr- � TQTmH�`

[m2biBQM �M/ �Mbr2` #Q�`/ URRVX Svi?QMǶb 2MQ`KQmb 7QHHQrBM; �HbQ K2�Mb i?�i

Bi Bb [mBi2 r2HH /Q+mK2Mi2/ �Hi?Qm;? Bib `2H�iBp2 vQmi? /Q2b K2�M i?�i i?2`2 �`2

bQK2 ?QH2b BM Bib �p�BH�#H2 HB#`�`B2bX h?Bb #2+�K2 � T�`iB+mH�` Bbbm2 7Q` i?2 T`QD2+i

BM T`Q;`�KKBM; Q7 i?2 #QiX

h?2 +?�i#Qi �b K2MiBQM2/ 2�`HB2` Bb #�b2/ QM i?2 �`iB}+B�H AMi2HHB;2M+2 J�`FmT

G�M;m�;2- �AJGX h?2 #2bi �p�BH�#H2 �AJG HB#`�`v 7Q` Svi?QM r�b QMHv r`Bii2M

iQ +QKTHv rBi? i?2 �AJG RXy bi�M/�`/ MQi i?2 +m``2Mi bi�M/�`/ Q7 �AJG kXy i?Bb

Bb #2+�mb2 i?2 kXy bi�M/�`/- i?Qm;? bmT2`BQ` Bb biBHH BM "1h� T?�b2 �M/ ?�b #22M

7Q` bQK2 iBK2X h?2`27Q`2- BM Q`/2` iQ #2 �#H2 iQ 7mHHv r`Bi2 i?2 #Qi �M/ �HH Q7 Bib

7mM+iBQMb i?2 i�bF Q7 2tT�M/BM; i?2 2tBbiBM; Svi?QM �AJG HB#`�`v iQ K22i KQbi

Q7 i?2 �AJG kXy ;mB/2HBM2b r�b �HbQ Tm`bm2/ #v i?Bb T`QD2+iX
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jXRXk SH�i7Q`K a2`pBM;

h?2 TH�i7Q`K Bb #�b2/ QM � b2`B2b Q7 KB+`Qb2`pB+2b 2�+? /2/B+�i2/ iQ � bT2+B}+

7mM+iBQMX "2HQr- 6B;m`2 jXR b?Qrb i?2 2tBbiBM; bi`m+im`2 rBi? i?2 BMi2`�+iBQM

#2ir22M KB+`Qb2`pB+2bX h?2 K2/B+�iBQM KB+`Qb2`pB+2 Bb b22M iQ }i BM rBi? �M 2MiB`2

�``�v Q7 KB+`Qb2`pB+2bX h?2 F2v KB+`Qb2`pB+2 7Q` +QKKmMB+�iBQM Bb /BbT�i+?2` r?B+?

?�M/H2b �HH BMi2`@+QKKmMB+�iBQMb �M/ +QKKmMB+�iBQM iQ i?2 aB;M�H �TT QM i?2

T?QM2X

6B;m`2 jXR, .2i�BH2/ pB2r Q7 i?2 7mHH 2>2�Hi? bQHmiBQM 7`QK T?QM2 iQ BM/BpB/m�H
KB+`Qb2`pB+2bX

� KB+`Qb2`pB+2 Bb �M BM/2T2M/2Mi T`Q;`�K i?�i `mMb BMbB/2 Q7 � pB`im�H 2MpB`@

QMK2Mi i?�i Bb T�`i Q7 � #B;;2` bQHmiBQM Q` b2`pB+2X h?2b2 pB`im�H 2MpB`QMK2Mib

T`QpB/2 � +H2�M bH�i2 iQ K�F2 bm`2 i?�i �HH T`Q;`�K /2T2M/2M+B2b �`2 K2i rBi?Qmi

BMi`Q/m+BM; +QKT�iB#BHBiv 2``Q`b rBi? Qi?2` KB+`Qb2`pB+2b- Q` B7 QM2 KB+`Qb2`pB+2

2M+QmMi2`b �M 2``Q` Q` ?�M;b Bi /Q2b MQi /Bb`mTi i?2 rQ`FBM;b Q7 i?2 ;`2�i2` 2>2�Hi?

bQHmiBQMX Ai Bb �Hr�vb +`BiB+�H i?�i �M 2>2�Hi? bQHmiBQM Bb K�BMi�BM2/ iQ #2 rQ`FBM;

bKQQi?Hv �M/ +�MMQi #2 #`Qm;?i iQ � biQT #v `mM@iBK2 2``Q`bX h?Bb K2i?Q/ �HbQ

K�F2b Bi �/�Ti�#H2 iQ K2KQ`v �M/ T`Q+2bbQ` �HHQ+�iBQMX h?2b2 +�M #2 2�bBHv KQM@
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BiQ`2/ �M/ +QMi`QHH2/ bQ i?�i 2�bv Q` T�bbBp2 KB+`Qb2`pB+2b �`2 MQi KQMQTQHBxBM;

p�Hm�#H2 `2bQm`+2bX h?Bb �HHQrb KQ`2 K2KQ`v Q` T`Q+2bbQ` ?mM;`v i�bFb iQ �Hr�vb

?�p2 i?Qb2 `2bQm`+2b �p�BH�#H2X h?2b2 M22/b +�M H�i2` #2 �/Dmbi2/ �b b22M }i bQ

i?�i �b � KB+`Qb2`pB+2 2tT�M/b Bib b+QT2 Bi rBHH M2p2` Qmi;`Qr Bib pB`im�H 2MpB`QM@

K2MiX � }M�H `2�bQM i?�i i?2b2 pB`im�H 2MpB`QMK2Mib �`2 bQ p�Hm�#H2 Bb i?�i i?2v

�`2 TQ`i�#H2X h?2v b?BT �b � b2H7 +QMi�BM2/ BK�;2 i?�i +�M #2 #mBHi �M/ HQ�/2/

BMiQ � M2r b2`p2` BM � K�ii2` Q7 KBMmi2bX

J�Mv bQHmiBQMb 2tBbi 7Q` i?2b2 pB`im�H 2MpB`QMK2Mib, �T�+?2 J2bQb URkV �M/

.Q+F2` URjV #2BM; i?2 BM/mbi`v H2�/2`bX h?Bb T`QD2+i mb2b i?2 .Q+F2` bQHmiBQM �b

Bi r�b b22M iQ #2 #2ii2` bmBi2/ 7Q` i?2 KQ/mH�` bQ`i Q7 2tT�MbBQM i?�i i?2b2 KB@

+`Qb2`pB+2b rBHH 2tT2`B2M+2X � +QKT�`BbQM Q7 i?2 72�im`2b Bb b?QrM BM �TT2M/Bt �X

jXk Pi?2` KB+`Qb2`pB+2b

o�`BQmb KB+`Qb2`pB+2b ?�p2 �H`2�/v #22M BKTH2K2Mi2/ #v i?2 lMBp2`bBiv Q7 w�@

`�;Qx� i2�K- i?2 7QHHQrBM; �`2 ?B;?HB;?i2/ iQ /2b+`B#2 bQ i?�i i?2B` `QH2 BM i?2

/2bB;M Q7 i?2 M2r KB+`Qb2`pB+2X

jXkXR .BbT�i+?2` KB+`Qb2`pB+2

h?2 �M+?Q` Q7 i?2 TH�i7Q`K Bb i?2 /BbT�i+?2` KB+`Qb2`pB+2X h?Bb KB+`Qb2`pB+2 Bb

i?2 #`�BM i?�i ?�M/H2b �HH BMi2`+QKKmMB+�iBQM #2ir22M Qi?2` KB+`Qb2`pB+2b- +QK@

KmMB+�i2b rBi? i?2 /�i�#�b2 7Q` mb2` `2+Q`/b �M/ `2H�i2b i?�i BM7Q`K�iBQM iQ i?2

BM/BpB/m�H KB+`Qb2`pB+2bX � ivTB+�H K2bb�;2 iQ /BbT�i+?2` Bb b2Mi Qp2` >hhSa �M/

7Q`K�ii2/ �b 7QHHQrb,

&]mb2`],]YRRkkkjjjj98]-]K2bb�;2],

&]iBK2bi�KT],R8RNNyd93Nd8y-]�ii�+?K2Mib],MmHH-]#Q/v],]GQ`2K HBTbmK]'

q?2`2 i?2 K2bb�;2 Bb +QMi�BM2/ BM i?2 #Q/v b2+iBQM �M/ B7 �Mv TB+im`2b Q`
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KmHiBK2/B� �`2 b2Mi BM i?2 �ii�+?K2MibX h?2 mb2` B/2MiB}2` Bb i?2 T?QM2 MmK#2`

BM+Hm/BM; i?2 +QmMi`v +Q/2X

LQiB}+�iBQMb KB+`Qb2`pB+2

�MQi?2` mb27mH KB+`Qb2`pB+2 7Q` KQMBiQ`BM; i?2 BMi�F2 Q7 K2/B+�iBQMb i?�i rQ`Fb

r2HH rBi? i?2 KB+`Qb2`pB+2 ?2`2 #2BM; /2p2HQT2/- Bb i?2 LQiB}+�iBQMb KB+`Qb2`pB+2X

h?Bb r�b /2p2HQT2/ BM T�`�HH2H rBi? i?2 J2/B+�iBQMb KB+`Qb2`pB+2 bQ i?2B` T�`�@

K2i2`b r2`2 BM~m2M+2/ �M/ b?�T2/ #v i?2 M22/b Q7 i?2 Qi?2`X h?2 MQiB}+�iBQM

KB+`Qb2`pB+2 `2+2Bp2b i?2 MQiB}+�iBQM b2iiBM;b �M/ Bb �#H2 iQ b+?2/mH2 K2bb�;2b iQ

#2 b2Mi iQ i?2 T�iB2Mi- +�`2;Bp2` Q` K2/B+�H T`Q72bbBQM�HX

h?2 KB+`Qb2`pB+2 �HbQ ?�b i?2 �#BHBiv iQ BMBiB�HBx2 �MQi?2` KB+`Qb2`pB+2 bQ i?�i

i?2 Qi?2` +�M #2 `2�/v iQ `2+2Bp2 i?2 +QM}`K�iBQM i?�i i?2 MQiB}+�iBQM K2bb�;2

r�b `2+2Bp2/ �M/ �+i2/ mTQM- Q` BM i?2 +�b2 Q7 i?�i Bi Bb MQi � `2+Q`/ +�M #2 F2Ti

Q7 � KBbb2/ MQiB}+�iBQM �M/ �TT`QT`B�i2 �+iBQM +�M #2 Dm/;2/ #v i?2 /2T2M/2Mi

KB+`Qb2`pB+2X

AM i?2 +�b2 Q7 i?2 J2/B+�iBQMb KB+`Qb2`pB+2 i?�i Bb iQ `2KBM/ � T�iB2Mi iQ i�F2

i?2 K2/B+�iBQM �M/ `2[m2bi i?�i i?2 T�iB2Mi b2M/b � +QM}`K�iBQM i?�i i?2 +Q``2+i

K2/B+�iBQMb ?�p2 #22M i�F2MX A7 MQi i?2 J2/B+�iBQM KB+`Qb2`pB+2 +�M /2+B/2- #�b2/

QM mb2` b2iiBM;b- B7 � M2r `2KBM/2` b?QmH/ #2 K�/2- � +�`2;Bp2` b?QmH/ #2 +QMi�+i2/

Q` BM +2`i�BM +�b2b i?�i i?2 bBM;H2 `2KBM/2` r�b bm{+B2MiX

jXkXk .�i�#�b2 _2[m2bib

� }M�H KB+`Qb2`pB+2 i?�i i?2 J2/B+�iBQMb KB+`Qb2`pB+2 +QKKmMB+�i2b rBi? Bb

.�i�#�b2 _2[m2bi KB+`Qb2`pB+2X h?2`2 �`2 irQ K�BM /�i�#�b2b BM i?2 TH�i7Q`KX

PM2 Bb i?2 6>A_ /�i�#�b2 r?B+? Bb /2i�BH2/ BM b2+iBQM kXjX h?2 Qi?2` /�i�#�b2 Bb

mb2/ 7Q` KQ`2 #�bB+ mb2` BM7Q`K�iBQM- bm+? �b i?2 �p�BH�#H2 KB+`Qb2`pB+2b iQ � mb2`-

i?2 mb2`Ƕb `QH2- M�K2- 2i+X i?�i �`2 �HH BKTQ`i�Mi BM7Q`K�iBQM 7Q` i?2 KB+`Qb2`pB+2bX

h?Bb KB+`Qb2`pB+2 Bb �Hr�vb HBbi2MBM; 7Q` SPah K2bb�;2b iQ `2[m2bi- mT/�i2- �M/
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+`2�i2 mb2` BM7Q`K�iBQMX h?2 K2bb�;2 iQ `2[m2bi � mb2` Bb 7Q`K�ii2/ �b BM i?2 +Q/2

#2HQr r?B+? Bb SPah@2/ iQ i?2 b2`p2` l_GX

&]m`H],]mb2`bfn7BM/\+`Bi2`B�4&$$]B/nbB;M�H$$],$$]^ Y b2bbBQMA. Y

^$$]']-]/�i�],MmHH'^

jXj 6mM+iBQM

PM+2 i?2 #Qi Bb /2}M2/ BM �AJG Bi biBHH M22/b iQ #2 BMbi�MiB�i2/- i2HH i?2

K�BM b2`p2` i?�i Bi Bb HBbi2MBM;- F2Ti `mMMBM;- K�BMi�BM b2T�`�i2 T`Q}H2b 7Q` �HH

mb2`b +QMM2+i2/- �M/ �HbQ `2bTQM/ iQ K2bb�;2bX h?2 BMbi�MiB�iBQM #2;BMb rBi? i?2

2t2+miBQM Q7 i?2 #QiX hQ �MMQmM+2 i?�i Bi Bb `mMMBM; i?2 #Qi b2M/b /BbT�i+?2` i?2

7QHHQrBM; SPah K2bb�;2,

&]+HB2MinB/],]^J2/B+�K2MiQb^]-]K2bb�;2],]^`2+2i�b^]-

]K2Mm],i`m2-]�//`2bb],]^Yb2H7nm`HY^]-]+�Mlb2],(]�HH])'

q?B+? i2HHb /BbT�i+?2` i?�i Bi Bb `mMMBM; bm++2bb7mHHv- i?�i Bi Bb �p�BH�#H2 7Q` mb2

#v mb2`b- �M/ r?�i +QKK�M/ Bb M22/2/ iQ #2;BM � +QMp2`b�iBQMX

h?2b2 TQ`iBQMb �`2 �HH ?�M/H2/ BM i?2 Svi?QM TQ`iBQM Q7 i?2 #QiX AM i?2 bi`m+@

im`2 Q7 i?Bb T`QD2+i i?Bb }H2 r�b +�HH2/ app.pyX h?2 }`bi i�bF Q7 i?2 �TT Bb iQ

+QMi�+i i?2 b2+m`Biv b2`p2`X �7i2` i?2 iQF2M Bb +`2�i2/ �M/ �HH i?2 b2+m`Biv T�bb2b

?�p2 Q++m``2/ i?2 �AJG F2`M2H Bb +�HH2/ iQ H2�`M 7`QK i?2 �AJG /Q+mK2Mi �HH

i?2 `mH2b 7Q` i?2 +QMp2`b�iBQMX hQ /Q i?Bb �M BMBiB�H +�HH Bb K�/2 7Q` i?2 F2`M2H

iQ H2�`M i?2 bQK2 #�bB+ +QKK�M/b �M/ r?2`2 iQ }M/ i?2 7mHH �AJG /Q+mK2MibX

h?2b2 M2rHv H2�`M2/ +QKK�M/b �`2 i?2M mb2/ iQ +�HH i?2 F2`M2H iQ H2�`M i?2 7mHH

+QMp2`b�iBQMX

AM 2�`HB2` KB+`Qb2`pB+2b i2KTQ`�`v mb2` /�i� ?�/ iQ #2 biQ`2/ QM � b2T�`�i2

JQM;Q." /�i�#�b2X h?2 Svi?QM #Qi ?Qr2p2` /Q2b MQi M22/ i?BbX Ai Bb �#H2 iQ

biQ`2- BM HQ+�H K2KQ`v � +QMp2`b�iBQM 7Q` 2�+? mb2` +m``2MiHv +QMM2+i2/ rBi? i?2
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#Qi #`�BMX 1�+? mb2` Bb �M Q#D2+i +QMi�BMBM; BM7Q`K�iBQM `2H�iBM; iQ i?2 +m``2Mi

+QMp2`b�iBQM iQTB+- i?2 H�bi i?�i i�;- �M/ � HBbi Q7 i?2 H�bi b2p2`�H K2bb�;2b i?�i i?2

mb2` b2MiX qBi? i?2b2 TB2+2b Q7 BM7Q`K�iBQM i?2 2MiB`2 bi�i2 Q7 i?2 +QMp2`b�iBQM +�M

#2 ?2H/ BM i2KTQ`�`v K2KQ`v rBi?Qmi i?2 M22/ 7Q` � bi�iB+ /�i�#�b2X � #2M2}i

Q7 i?Bb Bb iQ �pQB/ TQi2MiB�H b2+m`Biv #`2�+?2b �bbQ+B�i2/ rBi? biQ`�;2X

h?2 mb2` B/2MiB}2` 7Q` 2�+? +QMp2`b�iBQM Bb i?2 mb2`b mMB[m2 T?QM2 MmK#2` i?�i

r�b mb2/ BM i?2 b2imT T`Q+2bb Q7 aB;M�HX 1p2`v K2bb�;2 i?�i T2`i�BMb iQ � mb2`

Bb ?2�/2/ rBi? 2M+`vTiBQM- i?2 iQF2M- �M/ i?2 T?QM2 MmK#2`- bQ i?�i Bi Bb �Hr�vb

+2`i�BM i?�i i?2 `B;?i +QMp2`b�iBQM 2H2K2Mib �`2 b2Mi iQ i?2 `B;?i mb2`- biQ`2/ BM i?2

r`Bi2 /�i�#�b2 2Mi`v- �M/ i?�i iQ ?2HT T`2p2Mi BMi2`+2TiBQM Q` K�M@BM@i?2@KB//H2

ivT2 BMi2`72`2M+2X

jX9 6H�bF �TTHB+�iBQM

h?2 T`Q;`�K QM Bib QrM Bb �#H2 iQ 7mM+iBQM QM Bib QrM 7Q` #�bB+ mb�;2 #mi

7Q` +QKKmMB+�iBQM rBi? i?2 Qi?2` KB+`Qb2`pB+2b �M/ bBKmHi�M2Qmb +QKKmMB+�iBQM

rBi? KmHiBTH2 mb2`b Bi Kmbi #2 BMbi�MiB�i2/- b2`p2/- �M/ ?Qbi2/ T`QT2`HvX h?2

b2`p2` +?Qb2M 7Q` i?Bb i�bF Bb 6G�aE � b2H7 T`Q+H�BK2/ ǳKB+`Q b2`p2`ǴUR9VX h?Bb

7`�K2rQ`F QM Bib QrM Bb r2HH bmBi2/ 7Q` bBKTH2 b2`p2` �TTHB+�iBQMb �M/ Bb MQi r2B;?2/

/QrM #v ?2�pv /2p2HQTK2Mi M22/bX

L2ti i?2 6H�bF �TT i?�i ?Qbib `2[m2bi@`2bTQMb2 +HB2Mi Bb BMBiB�i2/X h?2 T`BK�`v

i�bF Q7 i?Bb �TT Bb i?2 `2[m2bi@`2bTQMb2 +HB2Mi r?B+? Bb �Hr�vb HBbi2MBM; 7Q` SPah

bB;M�Hb iQ Bib b2`p2`Ƕb �//`2bb,SQ`iX PM+2 /BbT�i+?2` Bb �r�`2 i?�i i?2 �TT Bb `mM@

MBM; �M/ � mb2` i2HHb /BbT�i+?2` i?�i Bi r�Mib iQ �++2bb Bi- /BbT�i+?2` b2M/b �

SPah iQ i?2 �TT rBi? � K2bb�;2 +QMi�BMBM; i?2 F2v rQ`/ iQ bi�`i i?2 +QMp2`b�@

iBQMX h?Bb T�`iB+mH�` �TT r�b #mBHi rBi? KmHiB@H�M;m�;2 bmTTQ`i- r?B+? rBHH #2

7m`i?2` /2i�BH2/ BM i?2 JmHiB@H�M;m�;2 b2+iBQM Q7 i?2 `2TQ`i- #mi 7Q` MQr r?2M i?2

/BbT�i+?2` b2M/b i?2 K2bb�;2 ǳ`2+2i�bǴ iQ i?2 KB+`Qb2`pB+2- Bi BMBiB�i2b i?2 aT�MBb?
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#Qi +QMp2`b�iBQM �ii�+?2/ iQ i?2 mb2` A.f KQ#BH2 T?QM2 MmK#2` Q7 i?2 mb2`X

h?2 #Qi i?2M b2M/b i?2 �TT`QT`B�i2 aT�MBb? H�M;m�;2 bi�`i K2Mm bQ i?�i i?2

mb2` +�M T2`7Q`K i?2 K2/B+�iBQM QTiBQMbX q?2M i?2 mb2` K�F2b � +?QB+2 i?2

K2bb�;2 Bb b2Mi pB� aB;M�H iQ i?2 /BbT�i+?2`- i?2 /BbT�i+?2` �ii�+?2b � iQF2M- �M/

2M+`vTib i?2 K2bb�;2 �M/ b2M/b Bi iQ i?2 K2/B+�iBQMb KB+`Qb2`pB+2- �M/ i?2 #Qi

`2bTQM/b �++Q`/BM;HvX

jX8 a2`pBM; i?2 6H�bF �TT

h?2 6H�bF �TT Bb � bBKTH2 �TTHB+�iBQM i?�i Bb FMQrM iQ #2 TQQ`Hv bmBi2/ 7Q`

T`Q/m+iBQM b2`p2`b #mi B7 TH�+2/ BMbB/2 � KmHiBi?`2�/BM; +QMi�BM2` Bi Bb KQ`2 i?�M

+�T�#H2 Q7 ?�M/HBM; +?�i#Qi i�bFbX h?2 r2# b2`p2` ;�i2r�v mb2/ iQ ;Bp2 KmHiBi?@

`2�/BM; +�T�#BHBiB2b iQ i?2 6H�bF �TTHB+�iBQM Bb :mMB+Q`MX "2HQr BM 6B;m`2 jXk Bb �

/2i�BH2/ pB2r Q7 i?2 :mMB+Q`M@6H�bF@*?�i#Qi ~QrX

6B;m`2 jXk, ai`m+im`2 Q7 i?2 :mMB+Q`M @ 6H�bF @ �TTHB+�iBQM `2H�iBQMb?BTX

:mMB+Q`M Bb � >hhS b2`p2` miBHBiv #�b2/ QM qa:A 7Q` Svi?QMX Ai Bb +�T�#H2

Q7 bT�rMBM; � KmHiBim/2 Q7 rQ`F2`b QM b2T�`�i2 i?`2�/b 7Q` ?�M/HBM; bBKmHi�M2Qmb

b2`p2` �++2bbX Ai Bb �HbQ i?2 TB2+2 i?�i HBMFb i?2 HQ+�H?Qbi TQ`i i?�i `2+2Bp2b 2ti2`M�H

K2bb�;2b �M/ ?�M/b i?2K iQ i?2 6H�bF �TTHB+�iBQMX h?Bb Bb /QM2 BM i?2 +Q/2 #2HQr-

r?2`2 :mMB+Q`M Bb BMBiB�i2/- #QmM/ iQ i?2 HQ+�H?Qbi �i TQ`i 39X h?2 M2ti T�`�K2i2`

rb;B,�TT i2HHb :mMB+Q`M r?2`2 iQ }M/ i?2 6H�bF �TTX h?2 H�bi irQ T�`�K2i2`b �`2

7Q` HQ�/BM; i?2 b2+m`Biv F2v �M/ +2`iB}+�i2 }H2bX
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];mMB+Q`M]- ]@@#BM/]- ]yXyXyXy,39]- ]rb;B,�TT]-

]@@+2`i7BH2]-]f2i+fbbHfS`Bp�i2*2`ibfmb2`p2`X+`i]-

]@@F2v7BH2]-]f2i+fbbHfS`Bp�i2*2`ibfmb2`p2`XF2v])

jXe h?2 .Q+F2` *QMi�BM2`

6Q` `2�bQMb Q7 TQ`i�#BHBiv- 2tT�M/�#BHBiv �M/ K�BMi2M�M+2 �b /2i�BH2/ T`2pB@

QmbHv BM i?2 AMi`Q/m+iBQM- .Q+F2` r�b +?Qb2M �b i?2 b?BTTBM; +QMi�BM2` Q7 i?2 KB@

+`Qb2`pB+2X h?2 .Q+F2` BK�;2 Bb � .2#B�M #�b2/ lMBt /Bbi`B#miBQM +�HH2/ l#mMim

p2`bBQM ReX9X

qBi? i?2 KB+`Qb2`pB+2 `mMMBM; bm++2bb7mHHv BM i?2 6H�bF �TT- r?B+? Bb b2`p2/ #v

:mMB+Q`M i?2 +QKK�M/ TBT 7`22x2 r�b `mM iQ ;2i � HBbi Q7 �HH /2T2M/2M+B2bX h?Bb

HBbi r�b b�p2/ �b i?2 `2[mB`2K2MibXiti }H2 r?B+? Bb BM+Hm/2/ BM i?2 �TT2M/Bt *X

h?2 .Q+F2` BK�;2 `mMb � +QKTH2i2 BMbi�HH Q7 Svi?QM j �b r2HH �b �M BMbi�HH�iBQM

Q7 �HH Q7 i?2 /2T2M/2M+B2b iQ #2 +QMi�BM2/ M2�iHv BMbB/2 Bib .Q+F2` +QMi�BM2`X h?Bb

Bb ?�M/H2/ #v i?2 .Q+F2` K�F2}H2X "v `mMMBM; i?2 +QKK�M/ TBT BMbi�HH `2[mB`2@

K2MibXiti �HH Q7 i?2 HB#`�`B2b +QmH/ #2 BMbi�HH2/ iQ i?2 .Q+F2` BK�;2X

� +QmTH2 Q7 i?2 HB#`�`B2b ?�/ iQ #2 +`2�i2/ Q` KQ/B}2/- bm+? �b i?2 Tv�AJG

HB#`�`v r?B+? r�b ;`2�iHv 2tT�M/2/ QM- �b /2i�BH2/ BM +?�Ti2` 9X AM Q`/2` iQ BMbi�HH

BM i?2 .Q+F2` #mBH/@}H2 i?2v }`bi ?�/ iQ #2 im`M2/ BMiQ +QKTH2i2 Svi?QM T�+F�;2bX

h?2v +QmH/ i?2M #2 �//2/ iQ i?2 .Q+F2` K�F2}H2 �b bBM;H2 HBM2 BMbi`m+iBQMb iQ

BMbi�HHX h?Bb Bb b?QrM BM i?2 b+`BTi �i i?2 2M/ Q7 �TT2M/Bt *X

PM+2 i?2 .Q+F2` BK�;2 Bb K�/2 Bi Bb i`BpB�H iQ mTHQ�/ Bi iQ i?2 b2`p2`X � miBHBiv

Bb T`QpB/2/ #v .Q+F2` i?�i �HHQrb 7Q` Tmb?BM; +QKTH2i2/ BK�;2bX PM+2 i?2 BK�;2

Bb mTHQ�/2/ Bi Bb ;Bp2M � p2`bBQM MmK#2`X h?2 KB+`Qb2`pB+2 �/KBMBbi`�iQ` +�M i?2M

/2+B/2 iQ 2t+?�M;2 i?2 +m``2Mi �+iBp2 .Q+F2` BK�;2 7Q` i?2 M2r QM2X h?Bb �HHQrb

7Q` ?QbiBM; #Qi? bi�;BM; �M/ T`Q/m+iBQM b2`p2`b �M/ 2�bBHv 2tTQ`iBM; 7`QK QM2 iQ
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i?2 Qi?2` /2T2M/BM; QM M22/X

h?2 BM+2MiBp2b iQ mb2 .Q+F2` �`2 i?�i Bi Bb b2H7 +QMi�BM2/- p2`v bi�#H2- �M/ ?�b

MQ `2�H �++2bb iQ i?2 +QKTmi2` i?�i Bb ?QbiBM; BiX h?2b2 TB2+2b K�F2 Bi 2ti`2K2Hv

b2+m`2- r?B+? Bb � #QQM 7Q` K2/B+�H �TTHB+�iBQMb- #mi i?Bb /Q2b K�F2 +?�M;BM;

+QKKQM T�`�K2i2`b � #Bi Q7 � ?�bbH2X PM2 +QmH/ +?�M;2 i?2 bQm`+2 +Q/2 7Q` i?2

T`Q;`�K- i�F2 +�`2 iQ K�F2 bm`2 i?�i �Mv KQ/B}2/ }H2b �`2 i?2 H�bi Bi2Kb BM i?2

.Q+F2` #mBH/ }H2- i?2M `2#mBH/ i?2 .Q+F2` BK�;2X "mi B7 i?2 mb2` +?�M;2b 2p2M �

#vi2 Q7 �M 2�`HB2` }H2 BM i?2 .Q+F2` #mBH/ }H2 i?2M �HH Q7 i?2 7QHHQrBM; BMbi`m+iBQMb BM

i?2 #mBH/ ?�p2 iQ #2 T2`7Q`K2/X � #2ii2` K2i?Q/ Bb iQ BM+Hm/2 � +QM};m`�iBQM }H2

BM i?2 .Q+F2` BK�;2 i?�i +�M #2 �++2bb2/ i?`Qm;? i?2 .Q+F2` K�M�;2`X h?Bb i�bF

Bb MQi i`BpB�H �b Bi Bb �HH /2�HBM; rBi? K2KQ`v �//`2bb2b- #mi QM+2 i?2 +QM};m`�iBQM

}H2 ?�b #22M 7QmM/ Bi Bb [mBi2 bi`�B;?i 7Q`r�`/ iQ +?�M;2 BiX AM i?Bb T`QD2+i i?2

+QM};m`�iBQM }H2 +QMi�BMb i?2 l_GǶb 7Q` i?2 b2+m`Biv b2`p2`- K2bb�;BM;- /BbT�i+?2`-

/�i�#�b2- i?2 K2bb�;2 bi`m+im`2 �M/ K�Mv Qi?2` BKTQ`i�Mi Bi2KbX

jXd >hJG ?Qbi2/ r2# b2`pB+2b

h?2 b2+QM/�`v i�bF Q7 i?2 6H�bF �TT Bb iQ ?Qbi i?2 >hJG #�b2/ miBHBiB2bX h?2b2

r2`2 �HH r`Bii2M BM >hJG8 rBi? *aa �M/ C�p�a+`BTiX h?2 }`bi miBHBiv r`Bii2M r�b

i?2 K2bb�;2 /2#m; iQQHX h?Bb iQQH 2KmH�i2b i?2 K2bb�;2b b2Mi 7`QK /BbT�i+?2` iQ

i?2 J2/B+�iBQMb JB+`Qb2`pB+2X h?Bb r�b BKTQ`i�Mi iQ ?2HT BbQH�i2 2``Q`b iQ +2`i�BM

7mM+iBQMb Q7 i?2 KB+`Qb2`pB+2 �M/ iQ KQ`2 2�bBHv 7QHHQr i?2 K2bb�;2b i?`Qm;? i?2

TH�i7Q`KX h?2 r2# BMi2`7�+2 Bb b?QrM #2HQr BM 6B;m`2 jXj- �M/ Bi Bb �++2bb2/ #v

K�FBM; � b2+m`2 >hhSa +QMM2+iBQM iQ i?2 HQ+�H?QbiX

6B;m`2 jXj, 1t�KTH2 Q7 i?2 r2# BMi2`7�+2 mb2/ 7Q` i2biBM; i?2 +?�i#Qi 7mM+iBQM�HBivX
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�HbQ BM i?2 b2+QM/�`v i�bF Q7 i?2 6H�bF �TT �`2 bQK2 Q7 i?2 2tT2`BK2Mi�H

72�im`2b i?�i �`2 BKTH2K2Mi2/ BM i?2 +Q/2 #mi MQi �+iBp�i2/ BM i?2 }M�H `2H2�b2

#2+�mb2 i?2v �`2 BM+QKTH2i2 Q` #m;;vX PM2 Q7 i?2b2 Bb � i2KTH�i2 ;2M2`�iQ` 7Q`

i?2 P*_ �TTHB+�iBQM BM i?2 #QiX h?Bb �TTHB+�iBQM rBHH #2 /Bb+mbb2/ 7m`i?2` BM

b2+iBQM jXN- BM � [mB+F bmKK�`v Bi r�b �M T�`iB�HHv bm++2bb7mH �ii2KTi iQ 2ti`�+i

K2/B+�iBQM BM7Q`K�iBQM 7`QK � TB+im`2 Q7 � T`2b+`BTiBQMX h?2 r2# miBHBiv 7Q` i?Bb

7mM+iBQM Bb /2bB;M2/ iQ #2 �#H2 iQ HQ�/ BM � `2/�+i2/ Q` i2KTH�i2 T`2b+`BTiBQM b?22i-

�M/ i?2M �HHQr i?2 �TT K�BMi�BM2` iQ K�Mm�HHv +QM};m`2 i?2 #QmM/BM; #Qt2b 7Q`

2�+? }2H/X a?QrM #2HQr BM 6B;m`2 jX9 Bb �M 2t�KTH2 Q7 i?2 i2KTH�i2 ;2M2`�iQ` 7Q`

�M �`�;QM a�Hm/ T`2b+`BTiBQM b?22iX h?2 /B�HQ;m2 #Qt iQ i?2 `B;?i Q7 i?2 BK�;2

b?Qrb i?2 +QQ`/BM�i2b Q7 i?2 p2`iB+2b Q7 i?2 #Qt- r?B+? +�M #2 �/Dmbi2/ mbBM; i?2

�``Qrb 7Q` }M2 imMBM;X q?2M i?2 mb2` T`2bb2b bm#KBi- i?2 +QQ`/BM�i2b �`2 b2Mi BM

� SPah K2bb�;2 #�+F iQ i?2 �TTHB+�iBQM �M/ b�p2/ BM � CaPL }H2 7Q` H�i2` mb2 BM

i?2 P*_X

6B;m`2 jX9, q2# #�b2/ miBHBiv 7Q` +`2�iBM; S`2b+`BTiBQM a?22i i2KTH�i2b mb2/ BM
i?2 P*_X
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jX3 "Qi 6mM+iBQMb �M/ *QMp2`b�iBQM

AM i?2 T`2pBQmb 72r b2+iBQMb i?2 #�bB+ 7mM+iBQM�HBiv Q7 i?2 #Qi �M/ KB+`Qb2`pB+2

r2`2 /2i�BH2/X h?2b2 �HH K2b? iQ;2i?2` iQ 7Q`K � +QKTH2i2 K2/B+�iBQM bQHmiBQM

r?B+? Bb b?QrM BM 6B;m`2 jX8X h?Bb ;`�T?B+ iB2b iQ;2i?2` �HH Q7 i?2 `QH2b Q7 2�+?X

6`QK `B;?i iQ H27i � K2bb�;2 Bb b2Mi #v i?2 mb2` i?`Qm;? i?2 aB;M�H �TTHB+�iBQMX

h?2 K2bb�;2 Bb `2+2Bp2/ #v i?2 /BbT�i+?2` KB+`Qb2`pB+2- r?B+? i?2M /2+B/2b r?B+?

KB+`Qb2`pB+2 iQ b2M/ Bi iQX /BbT�i+?2` i?2M `27Q`K�ib i?2 ?2�/2` �M/ b2M/b � SPah

K2bb�;2 iQ i?2 J2/B+�iBQM KB+`Qb2`pB+2 r?B+? i?2M T2`7Q`Kb i?2 b2+m`Biv +?2+F

/2i�BH2/ BM b2+iBQM kXk iQ /2+B/2 B7 i?2 K2bb�;2 Bb b2+m`2 �M/ p�HB/X Ai Bb i?2M

/2+`vTi2/ �M/ BMi2`M�HHv b2Mi iQ i?2 +?�i#Qi 7mM+iBQMX h?2 +?�i#Qi BM im`M b2M/b

�M 2M+`vTi2/ K2bb�;2 iQ i?2 /BbT�i+?2` KB+`Qb2`pB+2 r?B+? i?2M +QKKmMB+�i2b

rBi? i?2 aB;M�H �TT QM i?2 mb2`Ƕb T?QM2X

6B;m`2 jX8, .2i�BH2/ ~Qr+?�`i b?QrBM; i?2 ~Qr Q7 � K2bb�;2 7`QK T?QM2 iQ i?2
KB+`Qb2`pB+2 �M/ #�+FX

"27Q`2 i?2 �+im�H +?�i#Qi +�M #2 r`Bii2M Bi Bb BKTQ`i�Mi iQ ?�p2 �HH Q7 i?2

HQ;B+ �M/ ~Qr Q7 i?2 /B�HQ;m2 /2+B/2/ QM �M/ };m`2/ QmiX 6Q` 2�+? Q7 i?2 K�BM

7mM+iBQMb Q7 i?2 +?�i#Qi � /2+BbBQM i`22 r�b K�/2X h?2 T`Q;`�K r�b /BpB/2/ BMiQ

i?2 7QHHQrBM; K�BM /2+BbBQM i`22b,

Ç J�BM K2Mm, h?2 T`BM+BTH2 K2Mm i?�i i?2 mb2` b22b r?2M 2Mi2`BM; i?2
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KB+`Qb2`pB+2X .BbTH�vb i?2 Bi2Kb HBbi2/ #2HQr- �b r2HH �b �M QTiBQM iQ 2tBiX

Ç �// J2/B+�iBQM, 6mM+iBQM iQ K�Mm�HHv �// K2/B+�iBQMbX S`Q+22/b i?`Qm;?

� b2`B2b Q7 T`QKTib 7Q` �HH i?2 M2+2bb�`v K2/B+�iBQM BM7Q`K�iBQMX

Ç oB2r J2/B+�iBQM, iQQH iQ pB2r +m``2Mi K2/B+�iBQMb i?�i i?2 mb2` ?�b

�+iBp2X h?Bb +�M #2 pB2r2/ #v /Q+iQ`b- +�`2;Bp2`b 2i+X

Ç *?�M;2 J2/B+�iBQM, �++QKKQ/�iBQM iQ �HHQr 7Q` i?2 +Q``2+iBQM Q7 BM+Q`@

`2+iHv 2Mi2`2/ K2/B+�iBQMbX

Ç :2M2`�i2 LQiB}+�iBQMb, 6mM+iBQM i?�i `2�/b BM i?2 �+iBp2 K2/B+�iBQMb

�M/ T`QKTib i?2 mb2` iQ ;2M2`�i2 MQiB}+�iBQMbX S`Q+22/b i?`Qm;? � b2`B2b Q7

[m2biBQMb iQ +QM};m`2 i?2 MQiB}+�iBQMb T`QT2`HvX

Ç *?�M;2 LQiB}+�iBQMb, hQQH iQ +?�M;2 �M/ pB2r K2/B+�iBQM MQiB}+�iBQMbX

S`QKTib 7Q` r?B+? MQiB}+�iBQMb �`2 2``QM2Qmb �M/ i?2M T`Q+22/b i?`Qm;?

i?2 b�K2 T`QKTib �b i?2 :2M2`�i2 LQiB}+�iBQM 7mM+iBQMX

"2+�mb2 Bi Bb i?2 KQbi `2T`2b2Mi�iBp2 7mM+iBQM Q7 i?2 `2bi- i?2 �// K2/B+�iBQM

2ti2MbBQM ?�b #22M +?Qb2M iQ BHHmbi`�i2 � ivTB+�H �AJG 2ti2MbBQM /2+BbBQM i`22 BM

6B;m`2 jXeX h?Bb i`22 Bb bBKBH�` iQ i?�i Q7 Qi?2` 2ti2MbBQMbX h?2 +QKTH2i2 HBbi Q7

r?B+? �M/ i?2B` `QH2b Bb b?QrM BM �TT2M/Bt .X

6B;m`2 jXe, .2+BbBQM i`22 Q7 � b2;K2Mi Q7 +?�i#Qi +QMp2`b�iBQMX a?QrM Bb i?2
+QMp2`b�iBQM 7Q` K�Mm�HHv �//BM; � M2r K2/B+�iBQMX

h?2 /2+BbBQM i`22b ;�p2 � +H2�` mM/2`bi�M/BM; iQ i?2 T�i?r�vb- /B�HQ;m2 �M/

`2H�iBQMb M22/2/ iQ K�F2 i?2 +?�i#QiX h`�Mb+`B#BM; iQ �AJG Bb [mBi2 bi`�B;?i7Q`@
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r�`/ 7`QK i?2B` #mi �//BM; �HH Q7 i?2 M22/2/ 7mM+iBQM�HBiv 7Q` i?Bb T`QD2+i r�b MQi

i`BpB�HX h?Bb Bb �HH 2tTH�BM2/ BM 7m`i?2` /2i�BH BM i?2 M2ti b2+iBQMX

jXN P*_

h?2 }M�H TB2+2 iQ i?Bb KB+`Qb2`pB+2 r�b �M 2tT2`BK2Mi�H �TTHB+�iBQM mbBM; �M

PTiB+�H *?�`�+i2` _2�/2` UP*_V iQ T�`b2 � T`2b+`BTiBQM b?22i �M/ b�p2 i?2 K2/@

B+�iBQM BM7Q`K�iBQM Km+? BM i?2 b�K2 r�v �b i?2 K�Mm�H 2Mi`vX h?Bb TQ`iBQM K2i

rBi? HBKBi2/ bm++2bb #mi ?�b H�BM i?2 7QmM/�iBQM 7Q` BKTH2K2Mi�iBQM QM+2 bQK2 Q7

i?2 Bbbm2b �`2 `2bQHp2/X J�Mv TQr2`7mH P*_ iQQHb 2tBbi #mi i?2 h2bb2`�+i P*_

r�b +?Qb2M /m2 iQ Bib ?B;? H2p2H Q7 /Q+mK2Mi�iBQM- BMi2;`�iBQM BMiQ Svi?QM �M/

i?2 :SG HB+2Mb2 UR8VX

P*_Ƕb �`2 p2`v ;QQ/ �i T�`bBM; +?�`�+i2`b �M/ �++m`�i2Hv +`2�iBM; bi`BM;b

i?�i `2~2+i i?2 r`Bii2M +?�`�+i2`bX q?2`2 i?2v ?�p2 `QQK 7Q` BKT`Qp2K2Mi Bb BM

`2+Q;MBxBM; T�;2 7Q`K�ibX AM T`2b+`BTiBQM b?22ib i?Bb Bb p2`v BKTQ`i�Mi #2+�mb2

BM K�Mv T`2b+`BTiBQM b?22i 7Q`K�ib i?2 +QHmKMb BM/B+�i2 bT2+B}+ T`QT2`iB2b Q7 i?2

K2/B+�iBQMX AMBiB�HHv ?BbiQ;`�Kb Q7 � #BM�`v BK�;2 r2`2 mb2/ iQ }M/ bT2+B}+ HBM2b

�M/ +QHmKMb BM i?2 i2ti- #mi r?2M KmHiB@HBM2 T`2b+`BTiBQM /2b+`BTiBQMb r2`2 mb2/

i?Bb +QM7mb2/ i?2 2M;BM2X �MQi?2` K2i?Q/ r�b HQQF2/ �i iQ b2T�`�i2 i?2 +QHmKMb

KQ`2 �++m`�i2Hv �M/ i?�i r�b mbBM; � T`2/2}M2/ i2KTH�i2X

h?2 i2KTH�i2 Bb ;2M2`�i2/ mbBM; i?2 r2# miBHBiv b?QrM BM 6B;m`2 jX9X h?Bb

b�p2b � CaPL 2M+Q/2/ i2KTH�i2 Q7 +QQ`/BM�i2b 7Q` 2�+? }2H/X h?Bb �HH rQ`F2/ p2`v

r2HH #mi biBHH 7QmM/ 2``Q`b �ii2KTiBM; iQ +QMbBbi2MiHv ;2i �HH `Qrb rBi?BM /Bz2`2Mi

+QHmKMb K�i+?2/X h?�i Bb iQ b�v K�i+?BM; � K2/B+�iBQM +Q/2 7`QK i?2 }`bi +QHmKM

+QMbBbi2MiHv rBi? i?2 /2b+`BTiBQM BM i?2 b2+QM/ +QHmKMX h?Bb 72�im`2 `2[mB`2b QMHv

� HBiiH2 KQ`2 rQ`F iQ #2 7mHHv 7mM+iBQM�H #mi �b bm+? Bi r�b H27i Qmi Q7 i?2 T`Q/m+iBQM

KB+`Qb2`pB+2X
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lb2` @ *?�i#Qi *QKKmMB+�iBQMb

h?2 7QmM/�iBQM 7Q` +QKKmMB+�iBQMb BM i?Bb KB+`Qb2`pB+2 Bb BM i?2 �AJG +?�i@

#QiX �AJG �b T`2pBQmbHv MQi2/ BM bm#b2+iBQM jXRXR �M/ /2i�BH2/ � HBiiH2 BM +?�Ti2` j

Bb � K�`FmT H�M;m�;2 mb2/ iQ /2}M2 � +QMp2`b�iBQMX h?2 T`BM+BTH2 mMBi Q7 � +QMp2`@

b�iBQM BM �AJG Bb i?2 +�i2;Q`v i�;X h?Bb i�; +QMi�BMb i?2 T�ii2`M r?B+? Bb mb2/ iQ

K�i+? i?2 +�i2;Q`v iQ �M BMTmi- �M/ i?2 i2KTH�i2 i�; r?B+? /2}M2b i?2 `2bTQMb2X

h?2 i2KTH�i2 Bb � bT2+B�H i�; i?�i +�M +QMi�BMb �HKQbi 2p2`v Qi?2` i�; i?�i Bb BM

i?2 �AJG bvbi2KX

qBi?BM i?2 i2KTH�i2 i�; i?2 b+`BTi +�M /2}M2 �M/ `2�/ p�`B�#H2b rBi? i?2 ;2i

�M/ b2i i�;bX h?2 i?BMF i�; +�M #2 mb2/ BMbB/2 i?2 i2KTH�i2 #mi bm``QmM/BM; �Mv

i2ti �M/ i�;b iQ bmTT`2bb QmiTmiX h?Bb Bb mb27mH B7 � 7mM+iBQM Bb mb2/ i?�i QmiTmib

� p�Hm2 iQ �MQi?2` 7mM+iBQM �M/ Bi Bb MQi /2bB`2/ i?�i i?2 QmiTmi Bb `2im`M2/ BM i?2

+?�i#Qi `2bTQMb2X "2HQr Bb � bK�HH b�KTH2 Q7 �AJG b+`BTi mbBM; i?2 �#Qp2 i�;b,

I+�i2;Q`v=

IT�ii2`M= IfT�ii2`M=

Ii?�i= J1.A*�hAPLI$h>�h=

Ii2KTH�i2=

Ii?BMF=

Ib2i M�K2 4 iQTB+=J2/B+�iBQMIfb2i=

k3
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Ib2i M�K2 4 ]+m``2MiJ2/] = Ib?QrK2/=I;2i M�K2 4

]+m``2Mi_2[m2biA.]f=Ifb?QrK2/=Ifb2i=

Ifi?BMF=

I+QM/BiBQM M�K2 4 ]+m``2MiJ2/]=

IHB p�Hm2 4 ] MQM2 ]=*QmH/ MQi 7BM/ IBMTmif= �`2 vQm bm`2 i?2

+Q/2 Bb +Q``2+i\IfHB=

IHB=7QmM/, I;2i M�K2 4 ]+m``2MiJ2/]f=X Ab i?�i +Q``2+i\IfHB=

If+QM/BiBQM=

Ifi2KTH�i2=

If+�i2;Q`v=

h?2 �#Qp2 b+`BTi �HbQ BMi`Q/m+2b bQK2 KQ`2 �/p�M+2/ 7mM+iBQMb Q7 �AJGX h?2

}`bi Q7 r?B+? Bb i?2  BM i?2 T�ii2`M i�;X h?Bb +?�`�+i2` i2HHb i?2 T�ii2`M i?�i �Mv

BMTmi Bb �++2Ti�#H2 iQ �++2bb i?Bb +�i2;Q`vX h?Bb Bb mb27mH �b � 7�HH #�+F +�i2;Q`v

B7 MQ Qi?2` T�ii2`M Bb b�iBb}2/X h?2 M2ti i�;- i?�i T`QpB/2b � HBKBiBM; 7�+iQ` iQ

i?2 T�ii2`M- BM Q`/2` 7Q` i?2 T�ii2`M iQ #2 b�iBb}2/ i?2 H�bi K2bb�;2 i?�i i?2

+?�i#Qi b2Mi ?�b iQ K�i+? i?2 +QMi2Mib Q7 i?2 i?�i i�;X h?Bb i�; +�M #2 QKBii2/

B7 i?2 +�i2;Q`v Bb MQi /2T2M/�Mi QM T`2pBQmb K2bb�;2b #mi i?�i Bb [mBi2 mb27mH 7Q`

+QMp2`b�iBQM +QMiBMmBivX qBi?BM i?2 i?BMF i�;b Bb �MQi?2` TB2+2 i?�i Bb mb27mH 7Q`

+QMiBMmBivX h?2 iQTB+ i�;X h?Bb rBHH #2 /2b+`B#2/ #2HQr BM 7m`i?2` /2i�BH �HQM; rBi?

i?2 b`�B i�; r?B+? Bb MQi b?QrM �#Qp2X 6BM�HHv �#Qp2 Bb i?2 +QM/BiBQM i�;X h?Bb

Bb � bQ`i Q7 brBi+?f+�b2 #HQ+F r?2`2 � p�`B�#H2 Bb HQ�/2/ rBi? I+QM/BiBQM M�K2 4

XXX= �M/ i?2M +QKT�`2/ �;�BMbi p�Hm2b iQ `2im`M i?2 /2bB`2/ QmiTmiX h?Bb T�`i Bb

QmibB/2 i?2 i?BMF r?B+? K2�Mb Bib QmiTmi rBHH #2 BM+Hm/2/ BM i?2 +?�i#Qi `2bTQMb2X

9XR JmHiB@HBM;m�H bmTTQ`i

h?2 �mi?Q` Q7 i?Bb T`QD2+i Bb � M�iBp2 1M;HBb? bT2�F2`- #mi i?2 T`Q;`�K Bb

BMi2M/2/ 7Q` � aT�MBb? �m/B2M+2X _�i?2` i?�M �ii2KTi };m`2 Qmi �HH Q7 i?2 HQ;B+ BM
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aT�MBb?- �b Bb ivTB+�HHv i?2 `Qmi2 BM r`BiBM; �AJG +Q/2- Bi r�b /2+B/2/ iQ /2bB;M

� MQp2H K2i?Q/ 7Q` BMi2`@HBM;m�H `2�/v �AJGX hQ mM/2`bi�M/ ?Qr i?Bb r�b /QM2 Bi

Bb }`bi BKTQ`i�Mi iQ mM/2`bi�M/ � 72r F2v �bT2+ib �M/ #2?�pBQm`b Q7 �AJG i?�i

r2`2 BMbi`mK2Mi�H BM /2bB;MBM; i?2 i`�MbH�iBQM +�T�#BHBiB2bX

9XRXR h?2 a`�B i�;

h?Bb i�; /Q2bMǶi ?�p2 �M Q{+B�H �+`QMvK- #mi Bb FMQrM �b bvK#QHB+ `2/m+iBQM

Q` bvK#QHB+ `2+m`bBQMX 6Qm` +QKKQM i2`Kb 7Q` 7mM+iBQMb i?�i +�M #2 /QM2 rBi?

i?2 b`�B i�;2 �`2,UReV

Ç avK#QHB+ _2/m+iBQM

Ç .BpB/2 �M/ *QM[m2`

Ç avMQMvKb `2bQHmiBQM

Ç E2vrQ`/b /2i2+iBQM

h?2 i?B`/ i2`K- bvMQMvK `2bQHmiBQM Bb T2`?�Tb i?2 KQbi `2H2p�Mi iQ i?2 i`�Mb@

H�iBQM +�b2X h`�MbH�iBQMb �`2 BM bQK2 b2Mb2 Dmbi 7�M+v bvMQMvKbX AM i?Bb +�b2 �M

2MiB`2 /B+iBQM�`v Bb F2Ti r?2`2 2p2`v bBM;H2 HBM2 Bb b`�B HBMF2/ iQ Bib Qi?2` H�M;m�;2

+QmMi2`T�`iX �M 2t�KTH2 Q7 i?Bb Bb b?QrM #2HQr,

I+�i2;Q`v=

IT�ii2`M=RIfT�ii2`M=

Ii2KTH�i2=

Ii?BMF=

Ib2i M�K2 4 ]iQTB+]=aS�LAa>Ifb2i=

Ifi?BMF=

Ib`�B=.PL1 �..AL: J1.A*�hAPLaIfb`�B=

Ifi2KTH�i2=

If+�i2;Q`v=
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I+�i2;Q`v=

IT�ii2`M=.PL1 �..AL: J1.A*�hAPLaIfT�ii2`M=

Ii2KTH�i2=

Jmv #B2M- iQ/Qb HQb K2/B+�K2MiQb 2bi{M 2M Mm2bi`Q bBbi2K�X SQ`

7�pQ` BM/B+� mM� /2 H�b bB;mB2Mi2b QT+BQM2b

I#`f=

RX o2` iQ/Qb HQb K2/B+�K2MiQb

Ib`�B=w1_P PShAPLIfb`�B=

Ii?BMF=

Ib2i M�K2 4 ]iQTB+]=6lGG J�Ll�G 1Lh_uIfb2i=

Ifi?BMF=

Ifi2KTH�i2=

If+�i2;Q`v=

�#Qp2 i?2 }`bi #HQ+F Q7 +Q/2 b?Qrb i?2 b`�B i�; mb2/ iQ ;2i i?2 `2bTQMb2 7`QK

i?2 b2+QM/ #HQ+F Q7 +Q/2X 6m`i?2`KQ`2 � i?B`/ H2p2H Q7 `2+m`bBQM Bb BM i?2 b2+QM/

#HQ+F r?B+? +�HHb � i?B`/ #HQ+F- MQi b?QrM- rBi? � `2T2�i2/ K2Mm 2H2K2MiX h?2

}M�H `2bTQMb2 7`QK +�HHBM; i?2 }`bi #HQ+F Bb,

Jmv #B2M- iQ/Qb HQb K2/B+�K2MiQb 2bi�M 2M Mm2bi`Q bBbi2K�X SQ` 7�pQ` BM/B+�

mM� /2 H�b bB;mB2Mi2b QT+BQM2b

RX o2` iQ/Qb HQb K2/B+�KB2MiQb

yX oQHp2` �H K2Mm �Mi2`BQ`

9XRXk h?2 hQTB+ i�;

h?2 b`�B i�; Bb mb27mH 7Q` HBMFBM; BM rQ`/b �M/ i`�MbH�iBQMb- #mi Bi +�M #2 p2`v

+QM7mbBM; iQ K�BMi�BM HBbib Q7 i`�MbH�iBQMb 7Q` p�`BQmb H�M;m�;2b- Q` iQ F22T i`�+F

Q7 r?�i T�`i Q7 i?2 +QMp2`b�iBQM Bi Bb #2BM; mb2/ BMX hQ bQHp2 i?Bb i?2 iQTB+ i�;
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r�b mb2/X h?2 iQTB+ i�; Bb 2bb2MiB�HHv �M 2t+Hm/2`X �Mv +�i2;Q`B2b MQi HBbi2/

BMbB/2 i?2 iQTB+ i�; Q7 i?2 +m``2Mi iQTB+ �`2 +QKTH2i2Hv 2t+Hm/2/ 7`QK i?2 b2�`+?X

h?Bb Bb �/p�Mi�;2Qmb �b i?2 �AJG F2`M2H ?�b � iQT /QrM T�`b2` �M/ i?Bb i2HHb

Bi iQ bFBT �HH Qi?2` i�;b 2t+2Ti i?Qb2 Q7 BMi2`2biX AM i?2 +�b2 Q7 7Q`2B;M H�M;m�;2

bmTTQ`i � H�M;m�;2 iQTB+ Bb K�/2 7Q` 2p2`v bmTTQ`i2/ H�M;m�;2X h?2 +QKTmi2` +�M

i?2M- #�b2/ QM i?2 mb2` A. r?B+? Bb �HbQ i?2 T?QM2 MmK#2`- /2i2`KBM2 i?2 /27�mHi

H�M;m�;2 iQ +?Qb2X

PM+2 i?2 /B+iBQM�`v iQTB+ Bb +?Qb2M �M/ i?2 +Q``2+i i`�MbH�iBQM ?�b #22M mb2/

i?2 T�`b2` `2im`Mb 7`QK i?2 b`�B i�; �M/ T�`b2b �Mv Qi?2` i�;b BMbB/2 i?2 i2KTH�i2

i�;bX �i i?Bb TQBMi Bi Bb +`m+B�H iQ `2K2K#2` r?�i Bb i?2 +m``2Mi iQTB+X Ai Bb biBHH

i?2 /B+iBQM�`v Q7 i?2 ;Bp2M H�M;m�;2- i?2`27Q`2 �7i2` 2p2`v H�M;m�;2 `2H�i2/ b`�B

� iQTB+ +?�M;2 Kmbi #2 /QM2 iQ K�F2 bm`2 i?�i i?2 F2`M2H bi�vb QM i?2 +m``2Mi

HQ;B+�H iQTB+- MQi i?2 H2tB+�H QM2X h?Bb i`�MbH�iBQM 7�+BHBiv /Q2b �// i?2 +QKTH2tBiv

Q7 ?�pBM; iQ �Hr�vb `2K2K#2` r?�i i?2 +m``2Mi HQ;B+�H �M/ H2tB+�H iQTB+b �`2 #mi

B7 i?2 /B�;`�K #2HQr Bb mb2/ iQ bi�M/�`/Bx2 i?2 K2i?Q/ Q7 i`�MbH�iBQM �M/ HQ;B+

i?2M Bi Bb [mBi2 bi`�B;?i 7Q`r�`/X

6B;m`2 9XR, _2T`2b2Mi�iBQM Q7 i?2 HQ;B+�H ~Qr Q7 i?2 i`�MbH�iBQM +�T�#BHBiB2b Q7 i?2
+?�i#QiX

AM 6B;m`2 9XR i?2`2 �`2 irQ iQTB+ +QHQm`b- v2HHQr �M/ Q`�M;2X h?2 v2HHQr iQTB+

Bb i?2 �+im�H +QMp2`b�iBQMX h?Bb +QMi�BMb i?2 HQ;B+�H ~Qr Q7 +QMp2`b�iBQM #mi MQM2

Q7 i?2 �+im�H rQ`/b i?�i �`2 b2Mi BM i?2 `2bTQMb2X AMbi2�/ i?2 iQTB+ Bb +?�M;2/

BMi2`M�HHv BM 2�+? +�i2;Q`v Q7 i?2 +QMp2`b�iBQM iQTB+ iQ i?2 i�`;2i H�M;m�;2X AM i?2
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�#Qp2 +�b2 i?�i Bb aT�MBb?X qBi? i?2 iQTB+ b2i iQ aT�MBb? i?2 bvK#QHB+ `2/m+iBQM

T2`7Q`K2/ #v b`�B }M/b i?2 +Q``2+i +�i2;Q`v rBi?BM i?2 aT�MBb? iQTB+ r?Qb2 T�ii2`M

K�i+?2b i?2 b`�BX h?Bb `2bTQMb2 ǳK2Mb�D2Ǵ Bb i?2M #`B;?i #�+F BMiQ i?2 Q`B;BM�H

+�i2;Q`v BM iQTB+ � �M/ Bb �//2/ iQ i?2 `2bTQMb2X 6BM�HHv i?2 iQTB+ Bb `2b2i iQ ǳ�Ǵ

BM Q`/2` iQ +QMiBMm2 i?2 ~Qr Q7 +QMp2`b�iBQMX

9Xk 1tT�MbBQM

h?2 #�bB+ �AJG HB#`�`v 7Q` Svi?QM j Bb `2bi`B+i2/ iQ i?2 +�T�#BHBiB2b 7`QK i?2

�AJG bi�M/�`/ RXy /2p2HQT2/ #v *Q`i ai`�iiQM �M/ S�mHQ oBHH2;�bX h?Bb bi�M/�`/

Bb p2`v +�T�#H2 7Q` KQbi +QMp2`b�iBQM�H K2�Mb- 2p2M BM+Hm/BM; [mBi2 +QKTH2t +QM@

p2`b�iBQMbX Ai /Q2b MQi- ?Qr2p2`- ?�p2 7�+BHBiv iQ �++2bb Pmi P7 "QmM/b 7mM+iBQMbX

h?Bb �#BHBiv Bb F2v iQ � #Qi i?�i ?�b iQ BMi2`�+i rBi? /�i�X h?2 �AJG kXy bi�M/�`/

BKTH2K2Mi2/ K�Mv M2r �#BHBiB2b #mi i?Bb r�b #v 7�` i?2 QM2 KQbi `2[mB`2/ BM Q`/2`

iQ /2p2HQT i?2 J2/B+�iBQM KB+`Qb2`pB+2X h?Qm;? 2p2Mim�HHv i?2 2MiB`2 �AJG kXy

bT2+B}+�iBQM Bb i?2 ;Q�H- i?Bb 7mM+iBQM r�b i?2 #2bi TH�+2 iQ bi�`iX

Ai r�b /2bB`2/ i?�i i?2 #�b2 Tv�AJG HB#`�`v r�b H27i �b mM+?�M;2/ �b TQbbB#H2-

bQ i?�i �b i?2 K�BM HB#`�`v mT/�i2/ Bi rQmH/ #2 2�bv iQ BKTH2K2Mi � +QmTH2 Q7

bK�HH +?�M;2b iQ BMi2;`�i2 i?2 2ti2MbBQMbX h?2 }`bi �ii2KTi �i /QBM; i?Bb r�b

Qp2`Hv +QKTH2t �M/ i`B2/ iQ �// `mH2b �M/ 2t+2TiBQMb iQ �HH Q7 i?2 /Bz2`2Mi 2tBbiBM;

i�;b- iQ b?Qr i?2B` `2H�iBQMb?BTb rBi? 2ti2MbBQM i�;bX h?Bb r�b 7`�m;?i rBi? 2``Q`b

�M/ [mB+FHv �#�M/QM2/X AMbi2�/ i?2 #2HQr K2i?Q/ r�b +?Qb2MX h?Bb Bb r?2`2 i?2

F2v TB2+2 iQ �//BM; 7mM+iBQM�HBiv �`Bb2bX Ai r�b /2+B/2/ i?�i i?2 QTiBK�H K2i?Q/ 7Q`

�//BM; 7mM+iBQM�HBiv rQmH/ #2 iQ +`2�i2 � M2r F2`M2H i?�i rQmH/ #2 +�HH2/ r?2M2p2`

� i�; 7�BH2/ iQ T�bb i?2 BMBiB�H +?2+F �;�BMbi �++2Ti�#H2 i�;bX �M 2ti2`M�H HBbi Q7

i?2 M2rHv /2p2HQT2/ �AJG kXy i�;b �M/ Qi?2` 2ti2MbBQM i�;b rQmH/ #2 BMpQF2/X

h?2 ǳb2H7XnT`Q+2bb1ti2MbBQMU2H2K- b2bbBQMA.VǴ 7mM+iBQM r�b Q7 F2v BKTQ`i�M+2 iQ

;2i +Q``2+iX h?2 2H2K p�`B�#H2 Bb � Svi?QM HBbi Q7 �HH i?2 i�;b �M/ i?2B` +QMi2Mib
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`2+m`bBp2Hv QmibB/2 i?2 +m``2Mi i�; #mi BM i?2 +m``2Mi +�i2;Q`vX h?2 }`bi H2p2H Q7

`2+m`bBQM BM i?2 2H2K2Mi Bb biQ`2/ �i TQbBiBQM x2`Q- #mi 7Q` i?2 2ti2`M�H T`Q+2bbQ` Bi

r�b BKTQ`i�Mi iQ ?�M/ Qz i?2 2MiB`2 `2K�BMBM; `2+m`bBQM i`22X h?Bb Bb #2+�mb2 i?2

2ti2`M�H 7mM+iBQMb ?�p2 � Km+? KQ`2 HBKBi2/ �++2bb iQ i?2 #Qi #`�BMX 6Q` M�iBp2

�AJG i�;b i?2 #`�BM `2K2K#2`b i?2 2H2K2Mi i`22- b2bbBQMA. Q7 � ;Bp2M +QMp2`b�iBQM

h?2 b2bbBQM A. Bb M22/2/ #v 2ti2`M�H T`Q+2bb2b bQ i?�i �Mv +QKKmMB+�iBQM rBi?

i?2 /�i�#�b2 Q` /BbT�i+?2` Q`B;BM�iBM; 7`QK i?2 2ti2MbBQM T`Q+2bb2b ?�p2 i?2 mb2`

`2H�i2/X

B7 2H2K(y) BM n1tio�HB/�iBQM,

?�M/H2`_2bT 4 b2H7XnT`Q+2bb1ti2MbBQMU2H2K- b2bbBQMA.V

`2im`M ?�M/H2`_2bT

2Hb2,

?�M/H2`6mM+ 4 b2H7Xn2H2K2MiS`Q+2bbQ`b(2H2K(y))

`2im`M ?�M/H2`6mM+U2H2K- b2bbBQMA.V

h?2b2 irQ bMBTT2ib Q7 +Q/2 �`2 p2`v ?2HT7mH �i 2tTH�BMBM; i?2 Qp2`�HH rQ`FBM;

Q7 i?2 Tv�AJG HB#`�`v- i?2 �#Qp2 b?Qrb i?�i i?2ǳE2`M2HǴ +H�bb Bb +�HH2/ #v ǳb2H7Ǵ

iQ bi�`i i?2 nT`Q+2bb1ti2MbBQMUV 7mM+iBQMX h?�i 7mM+iBQM Bb b?QrM #2HQr �M/ Bb �

KQ/B}2/ p2`bBQM Q7 i?2 n2H2K2MiS`Q+2bbQ`bUV 7mM+iBQM 7`QK i?2 Tv�AJG HB#`�`vX

h?2 7mM+iBQM `2+2Bp2b i?2 2H2K2Mi i`22- �M/ +?2+Fb Bib H2M;i?- B7 H2bb i?�M i?`22 Bi

K2�Mb i?�i i?2 i`22 Bb QMHv �M 2ti2MbBQM +�HHX A7 Bi Bb Q7 bBx2 kt=R i?2M Bi Bb �M

2ti2MbBQM +�HH +QMi�BM2/ rBi?BM �MQi?2` mMFMQrM T`Q+2bbX h?Bb T`Q+2bb Bb i?2M b2Mi

#�+F iQ i?2 Q`B;BM�H T`Q+2bb 2H2K2Mi 7mM+iBQM iQ /2+B/2 r?2i?2` Bi Bb �M 2ti2MbBQM

Q` � M�iBp2 7mM+iBQMX "2vQM/ i?2 /2bB`2 iQ K�BMi�BM i?2 Q`B;BM�H 7mM+iBQM�HBiv Q7

i?2 HB#`�`v- i?Bb H�bi TB2+2 r�b BKTQ`i�Mi iQ �HHQr 7Q` i?2 T`QT2` T`Q+2bbBM; Q7 i?2

i?BMF i�;bX h?Bb i�; BM �AJG `2bi`B+ib i?2 QmiTmi Q7 � 7mM+iBQM bQ i?�i Bi Bb MQi

�//2/ iQ i?2 `2bTQMb2 bi`BM;X h?2`27Q`2 r?2M �M 2ti2MbBQM T`Q+2bb Bb +QMi�BM2/

rBi?BM � i?BMF i�; i?2 T`Q+2bb1ti2MbBQM 7mM+iBQM `2+2Bp2b Bi- b22b i?2 i?BMF i�; �M/



S�;2 j8 *>�Sh1_ 9X la1_ @ *>�h"Ph *PJJlLA*�hAPLa

K�F2b +2`i�BM i?�i i?2 2ti2MbBQM Bb T`Q+2bb2/ bBH2MiHvX

/27 nT`Q+2bb1ti2MbBQMUb2H7- 2H2K- b2bbBQMA.V,

`2bTQMb2 4 ]]

p�Hm2 4 ]]

B7 H2MU2H2KVIj,

7t 4 ;2i�ii`UE2`M2H1ti2MbBQMUV- ]1ti2MbBQMS`Q+2bbQ`b]V

`2bTQMb2 Y4 7t(2H2K(y))ULQM2- b2bbBQMA.- b2H7V

2HB7 2H2K(k)(y) BM b2H7Xn2H2K2MiS`Q+2bbQ`b,

7Q` 2 BM 2H2K(k,),

p�Hm2 Y4 b2H7XnT`Q+2bb1H2K2MiU2- b2bbBQMA.V

M�K2R 4 2H2K(y)

7t 4 ;2i�ii`UE2`M2H1ti2MbBQMUV- ]1ti2MbBQMS`Q+2bbQ`b]V

`2bTQMb2 Y4 7t(M�K2R)Up�Hm2- b2bbBQMA.- b2H7V

`2im`M `2bTQMb2

h?2 +QKTH2i2 HBbi Q7 2ti2MbBQMb Bb T`QpB/2/ BM �TT2M/Bt .- bQK2 �`2 Q7 T�`iB+@

mH�` MQi2- #2+�mb2 i?2v BHHmbi`�i2 bQK2 Q7 i?2 ;`2�i2` 7mM+iBQM�HBiv Q7 i?2 T`Q;`�K

[mBi2 r2HHX q?BH2 Qi?2`b- bm+? �b #` �`2 bBKTHv 7Q`K�iiBM; Q` K�i?2K�iB+�H 7mM+@

iBQMbX h?2 M2ti 72r T�`�;`�T?b rBHH /2b+`B#2 i?2 7mM+iBQM BM /2i�BH Q7 i?2 M2rHBbi

�M/ ;2MMQiB}+�iBQM i�;bX

9XkXR L2r HBbi 1ti2MbBQM

h?Bb +mbiQK �AJG 2ti2MbBQM 7mM+iBQM b2`p2b iQ ;2M2`�i2 � M2r HBbi �bbQ+B�i2/

rBi? i?2 +m``2Mi T�iB2MiX Ai Bb +�HH2/ r?2M � mb2` BMBiB�i2b � M2r K2/B+�iBQM

BMTmiX h?2 HBbib �`2 � +QHH2+iBQM Q7 �HH K2/B+�iBQMb BMTmi BM i?�i b2bbBQM- #mi +�M

�HbQ #2 2/Bi2/ bQ i?�i T`2pBQmb HBbib +�M ?�p2 K2/B+�iBQMb �//2/X h?Bb 2ti2MbBQM

r�b +?Qb2M iQ #2 2tTH�BM2/ #2+�mb2 Bi /Q2b � ;QQ/ DQ# `2T`2b2MiBM; i?2 6>A_

BKTH2K2Mi�iBQM Q7 � T`2b+`BTiBQM b?22i �b r2HH �b � bQ`i Q7 ;2M2`B+ 7`�K2rQ`F 7Q`

�HH Qi?2` 6>A_ BMi2`�+iBQMb i?�i i?2 #Qi /Q2bX
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h?2 }`bi i?BM; /QM2 #v i?Bb 7mM+iBQM Bb iQ ;2M2`�i2 � M2r HBbiX h?�i HBbi Bb

i?2M �bbB;M2/ i?2 bi�imb Q7 +m``2Mi- K2�MBM; i?�i Bi Bb �M �+iBp2 +m``2Mi HBbi Q7

K2/B+�iBQMbX h?Bb Bb BKTQ`i�Mi #2+�mb2 �b i?2 T`2b+`BTiBQMb 2tTB`2 Bi Bb M22/2/

i?�i i?Bb bi�imb #2 brBi+?2/ iQ ǳ`2iB`2/ǴX h?2 KQ/2 b?Qrb i?�i i?Bb HBbi Bb MQi

}MBb?2/ �M/ i?�i Bi Bb � rQ`FBM; +QTvX �i i?Bb TQBMi i?2 7mM+iBQM Bb �#H2 iQ +�HH

BM i?2 T�iB2Mi 6>A_ B/2MiB}+�iBQM- #�b2/ QM i?2 mb2` A.fT?QM2 MmK#2`X h?�i

T�iB2Mi Bb i?2M `272`2M+2/ BMiQ i?2 HBbi �M/ i?2 HBbi Bb bm#KBii2/ iQ i?2 b2`p2`X

M2rnHBbi 4 HXGBbiUV

M2rnHBbiXbi�imb 4 ^+m``2Mi^

M2rnHBbiXKQ/2 4 ^rQ`FBM;^

b2�`+? 4 T�iXS�iB2MiXr?2`2Ubi`m+i4&]i2H2+QK], ^T?QM2%^ Y b2bbBQMA.'V

bm#D2+i 4 b2�`+?XT2`7Q`Kn`2bQm`+2bUbK�`iXb2`p2`V(y)

bm#n`27 4 `27X6>A__272`2M+2UV

bm#n`27X`272`2M+2 4 bm#D2+iX`2H�iBp2S�i?UV

M2rnHBbiXbm#D2+i 4 bm#n`27

M2rnHBbiXbQm`+2 4 bm#n`27

TQbin`2i 4 bK�`iXb2`p2`XTQbinDbQMUM2rnHBbiX`2H�iBp2"�b2UV-

M2rnHBbiX�bnDbQMUVV

`2[n`2i 4

bK�`iXb2`p2`X`2[m2binDbQMUTQbin`2iX?2�/2`bXnbiQ`2(^HQ+�iBQM^)(R)V

` 4 HXGBbiUDbQM/B+i4`2[n`2iVXB/

h?2 M2r HBbi 7mM+iBQM Bb F2v iQ BMBiB�i2 i?2 HBbi #mi Bi biBHH Kmbi #2 }HH2/ BM rBi? �

K2/B+�iBQMX h?Bb ?�M/H2/ BM � bBKBH�` 7mM+iBQM r?2`2 i?2 K2/B+�iBQM +Q/2 BMTmi

#v i?2 mb2` Bb +QKT�`2/ �;�BMbi i?2 HQ+�H /�i�#�b2- �M/ B7 7QmM/ i?2 HBbi Bb HQ�/2/-

� `272`2M+2 Bb K�/2 iQ i?2 K2/B+�iBQM pB� � J2/B+�iBQM _2[m2bi Q#D2+i �M/ i?2

`272`2M+2 Bb b�p2/ BMiQ i?2 HBbi �b � GBbi Ai2KX
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9XkXk :2M2`�i2 LQiB}+�iBQMb 1ti2MbBQMb

h?2 ;2MMQiB}+�iBQM 7mM+iBQM Bb r2HH bmBi2/ iQ /2b+`B#2 i?2 MQiB}+�iBQM T`QiQ+QH-

�b r2HH �b i?2 K�i? �M/ HQ;B+ mb2/ iQ +�H+mH�i2 i?2 MQiB}+�iBQM b+?2/mH2 7`QK �

;Bp2M BMTmiX � T�`iB+mH�` Bbbm2 rBi? �Mv bQ`i Q7 BMTmi i?�i Bb [mBi2 MQM@bi�M/�`/

HBF2 /�i2b �M/ 7`2[m2M+v- Bb i`vBM; iQ 7`�K2 i?2 BMTmi BM � bi�M/�`/ r�vX hQ /Q

i?Bb bQK2 bT2+B�H bi`m+im`BM; Q7 i?2 �AJG ?�/ iQ #2 /QM2- i?Bb Bb b?QrM #2HQrX

I;2MMQiB7B+�iBQM=&

]v2�`.�i2b],(]I;2i M�K2 4 ]v2�`6`2[]f=])-

]JQMi?.�i2b],(]I;2i M�K2 4 ]KQMi?6`2[]f=])-

]q22F.�vb],(]I;2i M�K2 4 ]r22F6`2[]f=])-

].�v>Qm`b],(]I;2i M�K2 4 ]/�v6`2[]f=])-

]>Qm`JBMb],(]I;2i M�K2 4 ]?Qm`6`2[]f=])-

]_2TLmK],]I;2i M�K2 4 ]`2T2�iLmK]f=]-

]ai�`i.�i2],]IBMTmif=]-

]6?B`A.],

]IQM26?B`A.=

I;2i M�K2 4 ]+m``J2/GBbi]f=-

I;2i M�K2 4 ]K2/*QmMi2`]f=

IfQM26?B`A.=]'

If;2MMQiB7B+�iBQM=

h?Bb bMBTT2i Q7 �AJG +QMi�BMb irQ bi�M/�`/ i�;b- i?2 ;2i �M/ BMTmi i�;bX h?2

;2i i�; Bb mb2/ iQ `2+�HH p�`B�#H2b i?�i ?�p2 #22M b�p2/ BM Qi?2` b2+iBQMb Q7 i?2

�AJGX q?BH2 BMTmi Bb mb2/ iQ ;2i i?2 H�bi i2ti BMTmi #v i?2 mb2`X 6Q` i?Bb b2+iBQM

i?2 H�bi [m2biBQM i?�i i?2 mb2` Bb �bF2/ Bb ǳq?2M Bb i?2 ai�`i .�i2Ǵ- 7Q` r?B+? i?2

BMTmi i�; 2ti`�+ib i?�i bi`BM;X h?2 7Q`K�iiBM; Q7 i?Bb b2+iBQM Bb p2`v BKTQ`i�Mi- i?2

;2MMQiB}+�iBQMb +mbiQK i�; `2[mB`2b i?�i Bib BMTmi #2 BM sJG 7Q`K�iX �b b22M #v

i?2 & ' �M/ F2v p�Hm2 T�B`b i?2 sJG 7Q`K�i Bb ?�`/ +Q/2/ BM i?2 �AJG BMbi2�/ Q7

`2HvBM; QM mb2`b +Q``2+iHv ivTBM; Qmi i?2 �`;mK2MibX h?2 Qi?2` +mbiQK i�; BM i?Bb
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b2+iBQM Bb i?2 QM26?B`A. i�;X h?Bb i�; b2M/b i?2 2MiB`2 +m``2Mi �+iBp2 K2/B+�iBQM

HBbi- �M/ � +QmMi2` MmK#2`- iQ i?2 QM26?B`A. T`Q+2bbQ` 7mM+iBQMX h?�i 7mM+iBQM

i?2M b2H2+ib i?2 �TT`QT`B�i2 6>A_ B/ 7`QK i?2 HBbi #�b2/ QM r?B+? Bi2`�iBQM i?`Qm;?

i?2 HBbi i?2 +Q/2 Bb QMX h?2 mb2 Q7 6>A_ Bb ?2HT7mH ?2`2 BM i?�i QMHv i?2 6>A_ B/

M22/b iQ #2 T�bb2/ �`QmM/- BMbi2�/ Q7 i?2 2MiB`2 K2/B+�iBQM Q#D2+iX

PM+2 i?2 sJG Bb T`QT2`Hv 7Q`K�ii2/ �M/ i?2 +Q``2+i K2/B+�iBQM Bb �bbQ+B�i2/

rBi? i?2 MQiB}+�iBQM- i?2 sJG Bb T�bb2/ iQ i?2 ;2MLQiB}+�iBQM T`Q+2bbQ`X h?2`2

i?2 sJG Bb T�`b2/ �M/ i?2 #2HQr HQ;B+ Bb mb2/ iQ b2T�`�i2 B``2;mH�`Hv `2T2�iBM;

MQiB}+�iBQMb BMiQ `2;mH�` bBKTH2 MQiB}+�iBQMb i?�i i?2 MQiB}+�iBQMb KB+`Qb2`pB+2

+�M mM/2`bi�M/X h?Bb HQ;B+ rQ`Fb #v � +?2+FHBbiX h?2 T�`b2` /2i2`KBM2b r?�i Bb

i?2 H�`;2bi mMBi Q7 iBK2 `272`2M+2/ BM i?2 MQiB}+�iBQMX h?�i Bb B7 � MQiB}+�iBQM Bb

i?`22 /�vb T2` r22F- i?2 H�`;2bi mMBi Bb � r22FX A7 Bi Bb j TBHHb BM QM i?2 Rbi �M/

R8i? /�vb Q7 2p2`v KQMi? i?2M KQMi? Bb i?2 H�`;2bi mMBiX PM+2 i?�i Bb 7QmM/ i?2

bi�`i /�i2 Bb +�H+mH�i2/ #v /2i2`KBMBM; i?2 mMBi �M/ b22BM; B7 i?2 2p2Mi +�M ?�TT2M

#27Q`2 i?2 M2ti mMBi bi�`ib Q` MQiX 6Q` 2t�KTH2 B7 � T�iB2Mi Bb iQ i�F2 � TBHH QM

JQM/�v- q2/M2b/�v �M/ h?m`b/�v 2p2`v r22F �i Ry,yy BM i?2 KQ`MBM; #mi Bi Bb

q2/M2b/�v i?2 Ryi? �i Rd,yy r?2M i?2 MQiB}+�iBQM Bb ;2M2`�i2/ i?2 ;2M2`�iQ` Kmbi

FMQr iQ Tmi � MQiB}+�iBQM 7Q` h?m`b/�v i?�i bi�`ib QM h?m`b/�v i?2 RRi?- #mi �HbQ

Bi M22/b iQ ;2M2`�i2 irQ b2T�`�i2 MQiB}+�iBQM BMBiB�iQ`b 7Q` JQM/�v i?2 R8i? �M/

q2/M2b/�v i?2 Rdi?X h?Bb Bb +`BiB+�H #2+�mb2 B7 � T`2b+`BTiBQM bm+? �b �M �MiB#BQiB+

Kmbi #2 i�F2M 7Q` Ry Bi2`�iBQMb �M/ i?2 T`Q;`�K r2`2 iQ +QmMi q2/M2b/�v i?2

Ryi? �b �H`2�/v ?�pBM; ?�TT2M2/ #mi Bi /B/MǶi i?2M i?2 T�iB2Mi rQmH/ biQT i?2

q2/M2b/�v �/KBMBbi`�iBQM � r22F #27Q`2 i?2 /Q+iQ` ?�/ TH�MM2/X

6BM�HHv i?2 MQiB}+�iBQMb �`2 ;2M2`�i2/ #v � SPah K2bb�;2 ;2M2`�i2/ rBi? i?2

7QHHQrBM; +Q/2X h?2`2 i?2 #Q/v Bb i?2 sJG bivH2 MQiB}+�iBQM BM7Q`K�iBQMX

` 4 b2bbBQMXTQbiUMQiB7B+�iBQMbnm`H-/�i�4#Q/v-

?2�/2`b4&^�mi?Q`Bx�iBQM^, iQF2M-^+QMi2Mi@ivT2^,

^�TTHB+�iBQMfDbQM^'-p2`B7v46�Hb2V
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PM+2 �HH Q7 i?2b2 �//BiBQM�H 72�im`2b r2`2 r`Bii2M i?2 +QMp2`b�iBQM�H HQ;B+ ?�/

iQ #2 2bi�#HBb?2/X h?2 M�im`2 Q7 i?2 KB+`Qb2`pB+2 K2�Mb i?�i bQK2 p2`v bK�`i

+QMp2`b�iBQM�H `mH2b ?�p2 iQ #2 b2iX h?Bb Bb #2+�mb2 �b � mb2` 2Mi2`b � HBbi Q7

K2/B+�iBQMb- ;Q2b iQ KQ/B7v 2tBbiBM; p�Hm2b- Q` rBb?2b iQ 2Mi2` BM MQiB}+�iBQM

BM7Q`K�iBQM- i?2 #Qi ?�b iQ #2 �#H2 iQ HQQT i?`Qm;? �HH Q7 i?2 `2H2p�Mi 2Mi`B2bX h?Bb

Bb � T`Q#H2K 7Q` �AJG #2+�mb2 �Hi?Qm;? Bi /Q2b ?�p2 K2KQ`v 7Q` i?2 H�bi b2p2`�H

+QMp2`b�iBQM TQBMib- Bi ?�b MQ #mBHi BM 7mM+iBQMb 7Q` HQQTBM;- +QmMiBM;- FMQrBM;

r?�i T`2pBQmb iQTB+b r2`2 mb2/X hQ Qp2`+QK2 i?Bb bQK2 BMp2MiBp2 bvbi2Kb Q7 #Qi

#�b2/ p�`B�#H2b- 2ti2MbBQM 7mM+iBQMb �M/ iQTB+ brBi+?BM; r�b 2KTHQv2/X

9Xj LQiB}+�iBQMb GQ;B+ �M/ G�M;m�;2 S`Q+2bbBM;

qBi? i?2 #Qi 7mM+iBQMb �HH rQ`FBM; 2zQ`i r�b i?2M i�F2M iQ �// iQ i?2 +�T�#@

BHBiB2b Q7 i?2 #Qi �M/ iQ H�v i?2 7QmM/�iBQM 7Q` 7mim`2 T`QD2+ibX PM2 Q7 i?2b2 i?�i Bb

� /2bB`2/ BM H�i2` Bi2`�iBQMb Q7 i?2 2>2�Hi? "Qi Bb i?�i i?2 mb2` +�M +QKKmMB+�i2

7mHHv BM M�im`�H H�M;m�;2 iQ BMi2`�+i rBi? i?2 #QiX .m`BM; i?2 /2p2HQTK2Mi Q7 i?2

LQiB}+�iBQMb :2M2`�iBQM +QMp2`b�iBQM b2+iBQMb 2bT2+B�HHv Bi r�b HQ;B+�H iQ BM+Hm/2

i?2 �#BHBiv iQ 2M�#H2 M�im`�H H�M;m�;2 T`Q+2bbBM;X h?Bb Bb #2+�mb2 `2KBM/2`b �M/

MQiB}+�iBQMb ?�p2 bm+? � p�`vBM; /2;`22 Q7 ivT2b �M/ � bBKTH2 K2Mm #�b2/ b2H2+iQ`

rQmH/ 2Bi?2` MQi ?�p2 i?2 �#BHBiv iQ /2�H rBi? +QKTH2t `2KBM/2`b Q` rQmH/ `2Hv

QM iQQ H�`;2 Q7 � b2`B2b Q7 K2Mmb iQ �++m`�i2Hv `2T`2b2Mi i?2 /2bB`2/ MQiB}+�iBQMX

aQK2 2t�KTH2 MQiB}+�iBQM b+?2/mH2b i?�i ?�/ iQ #2 �++QKKQ/�i2/

Ç R 2�+? /�v

Ç j 2p2`v /�v

Ç 8 TBHHb- k iBK2b � /�v- 2�+? /�v

Ç j TBHHb � r22F QM JQM/�v- hm2b/�v �M/ a�im`/�v
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�b +�M #2 b22M i?2b2 ?�p2 � HQi Q7 p�`B�iBQM BM rQ`/BM; �M/ M22/X AM Q`/2` iQ

BMi2`T`2i i?Bb � Svi?QM GB#`�`v +�HH2/ /�i2T�`b2` r?B+? Bb [mBi2 `Q#mbi �i T�`bBM;

/�i2 i2ti �M/ `2im`MBM; i?2 +Q``2+i Svi?QM /�i2iBK2 Q#D2+iX � F2v TB2+2 iQ i?Bb r�b

7Q` i?2 Svi?QM #Qi iQ T2`7Q`K �M BMBiB�H T�`bBM; bQ i?�i i?2 HB#`�`v 7mM+iBQMb rQmH/

`2+2Bp2 i?2 rQ`/b �b i?2v r2`2 /2bB`2/X 6Q` i?2 �#Qp2 2t�KTH2b i?2 rQ`/ 1�*>

r�b +?Qb2M �b � b2T�`�i2 i?2 MmK#2` p�Hm2 7`QK i?2 T2`BQ/ i?�i Bi Bb iQ `2T2�iX h?Bb

Bb b?QrM T`2pBQmbHv BM i?2 +Q/2 BM i?2 b2+iBQM /2i�BHBM; i?2 T`Q;`�KKBM; Q7 i?2

MQiB}+�iBQM 7mM+iBQMbX h?2`2 i?Qb2 i?2 MmK#2` p�Hm2 Bb FMQrM �b i?2 iBK2 mMBi- �M/

i?2 T2`BQ/ Bb FMQrM �b i?2 T2`BQ/ mMBiX h?Bb #`2�F/QrM �HHQrb i?2 #Qi iQ BMi2`T`2i

� p�`B2iv Q7 MQiB}+�iBQM /�i2 bi`m+im`2b rBi? ?B;? �++m`�+vX AM i?2 BKTH2K2Mi2/

p2`bBQM Q7 i?2 #Qi i?Bb r�b MQi 2M�#H2/ #2+�mb2 Bi r�b MQi +QMbBbi2Mi rBi? i?2 K2Mm

#�b2/ bvbi2K i?�i r�b T�`i Q7 i?2 +m``2Mi mb2` 2tT2`B2M+2 bT2+B}+�iBQMb Q7 i?2

lMBp2`bBiv Q7 w�`�;Qx� i2�KX h?2v /Q ?Qr2p2` /2bB`2 i?�i 7mim`2 BKTH2K2Mi�iBQMb

rBHH #2 �#H2 iQ mb2 i?Bb �M/ bQ Bi r�b H27i BM � bi�i2 i?�i +�M #2 2�bBHv �+iBp�i2/X

aQK2 Qi?2` TB2+2b Q7 M�im`�H H�M;m�;2 T`Q+2bbBM; i?�i ?�/ iQ #2 �//`2bb2/

r2`2 KmHiBTH2 H�M;m�;2 bmTTQ`i- KBbbT2HHBM; �M/ 2Mbm`BM; BMimBiBp2M2bbX h?2 }`bi

irQ Q7 i?Qb2 r2`2 �//`2bb2/ BM 2�`Hv BKTH2K2Mi�iBQMb BM i?Bb T`QD2+i �b r2HHX �b

2tTH�BM2/ �#Qp2 BM i?2 �AJG b2+iBQM Bi /2i�BHb i?�i i?2 #Qi Bb �#H2 iQ FMQr i?2

H�M;m�;2 Q7 i?2 mb2` �M/ b2M/ i?2 �TT`QT`B�i2 K2MmbX h?�i 7mM+iBQM QMHv �HHQrb

7Q` i?2 #Qi iQ b2M/ KmHiB@H�M;m�;2 K2Mmb- Bi ?�b MQ miBHBiv 7Q` BMi2`T`2iBM; `2+2Bp2/

KmHiB@H�M;m�;2 K2bb�;2bX AM Q`/2` iQ /Q i?Bb � T`2HBKBM�`v iQQH r�b 2tT2`BK2Mi2/

rBi? iQ BMi`Q/m+2 � HQQFmT i�#H2 Q7 +QKKQM 2tT`2bbBQMb i?�i rQmH/ #2 �TT`QT`B�i2

;Bp2M � +2`i�BM bBim�iBQMX h?2 HQQFmT i�#H2 Bb � 7mM+iBQM i?�i `mMb QM i?2 Svi?QM

bB/2 Q7 i?2 #QiX Ai BMi2`+2Tib i?2 K2bb�;2 #27Q`2 Bi `2�+?2b i?2 �AJG F2`M2HX h?2

#Qi Bb �H`2�/v �r�`2 Q7 i?2 HQ+�H H�M;m�;2 Q7 i?2 K2bb�;2 bQ Bi Bb i`BpB�H iQ b2T�`�i2

i?2 bi`BM; BMiQ rQ`/b �M/ i`�MbH�i2 iQ 1M;HBb?X h?2 1M;HBb? K2bb�;2b �`2 i?2M b2Mi

iQ i?2 #Qi bQ i?�i i?2 #Qi +�M }M/ i?2 +Q``2+i `2bTQMb2X PM i?2 #Qi `2bTQMb2 2M/

?Qr2p2` i?2 i`�MbH�iBQM ?�TT2Mb BM i?2 �AJGX h?Bb Bb #2+�mb2 Bi Bb 2�bB2` iQ r`Bi2
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i`�MbH�iBQMb 7Q` 7Q`K�ii2/ i2ti BM �AJG i?�M Bi Bb iQ i`�BM `2Hv QM � +QKTmi2` #�b2/

i`�MbH�iQ` 7Q` +Q``2+i i`�MbH�iBQMbX h?2 #Qi T2`7Q`Kb i?2 b�K2 7mM+iBQM �b /2i�BH2/

�#Qp2 BM i?2 �AJG b2+iBQMX h?2 iQTB+ Bb +?�M;2/ iQ i?2 p�Hm2 Q7 *m``2MiG�M;m�;2-

r?B+? BM i?2 +m``2Mi +�b2 rQmH/ #2 aT�MBb?- �M/ � b`�B i�; Bb mb2/ iQ bm#biBimi2

BM i?2 +Q``2+iHv i`�MbH�i2/ i2tiX



*?�Ti2` 8

_2bmHib

h?2 `2bmHib Q7 i?Bb T`QD2+i �BK iQ b?Qr ?Qr Bi ?�b �++QKTHBb?2/ i?2 ;Q�Hb �M/

/2KQMbi`�i2 Bib T2`7Q`K�M+2 BM � +�b2@bim/v ivT2 b+2M�`BQX .m2 iQ iBK2 +QMbi`�BMib

i?2 `2�H@rQ`H/ mb2 `2bmHib 7Q` i?2 T`QD2+i ?�p2 MQi #22M BM+Hm/2/X h?2 T`QD2+i �b

Q7 r`BiBM; Bb H2�pBM; Bib "2i� T?�b2 �M/ rBHH p2`v bQQM #2 TH�+2/ BMiQ `2�H rQ`H/

mb2 +�b2b rBi? � ;`QmT Q7 Mm`b2b �M/ T�iB2Mib- mM/2` i?2 +mbiQ/B�Mb?BT Q7 i?2 i2�K

�i i?2 lMBp2`bBiv Q7 w�`�;Qx�X AMbi2�/- iQ bmTTH2K2Mi i?2b2 `2�H@rQ`H/ `2bmHib- �

KQ`2 i2+?MB+�H bmKK�`v Q7 i?2 6>A_ KB;`�iBQM �M/ i?2 �+?B2p2/ +?�i 7mM+iBQM�HBiv

�HQM; rBi? r?2`2 i?2v r2`2 bm++2bb7mH Q` H�+FBM;X 6QHHQrBM; i?�i- Bb � bBKmH�i2/

BMi2`�+iBQM rBHH #2 T`2b2Mi2/X

8XR 6>A_ aT2+B}+�iBQM �TTHB+�iBQM

h?2 T`Q;`�K r`Bii2M iQ �miQK�iB+�HHv T�`b2 i?2 *AJ� /�i�#�b2- +QMp2`i i?2B`

bi`m+im`2b �M/ `272`2M+2b iQ i?2 6>A_ bT2+B}+�iBQM r�b F2v iQ i?2 BKTH2K2Mi�iBQM

Q7 i?2 J2/B+�iBQM KB+`Qb2`pB+2X h?Bb b2H7 +QMi�BM2/ �TT T�`b2b i?`Qm;? Qp2` kR-yyy

K2/B+�iBQM `2+Q`/b- j-dyy BM;`2/B2Mib- j-dyy H�#Q`�iQ`B2b �M/ ;2M2`�i2b i?2 +Q``2+i

6>A_ Q#D2+ib 7Q` �HH Q7 i?2K BM �`QmM/ 3 ?Qm`b QM � kyR9 2`� H�TiQT rBi? 3 ;B;�#vi2b

Q7 _�JX h?Bb /Q2b b22K � HBiiH2 HQM; #mi i?2 2tBbiBM; /�i�#�b2 Bb 2MiB`2Hv i2ti #�b2/

9k



S�;2 9j *>�Sh1_ 8X _1alGha

�M/ � +mbiQK T�`b2` ?�/ iQ #2 r`Bii2M �M/ 2�+? `272`2M+2 �M/ Q#D2+i Bb mTHQ�/2/

pB� BM/BpB/m�H SPah K2bb�;2b iQ i?2 /�i�#�b2X

h?2 M2rHv mTHQ�/2/ K2/B+�iBQMb i?Qm;? /Q 7QHHQr T2`72+iHv i?2 6>A_ bT2+B}+@

�iBQM �M/ �`2 �++2bbB#H2 iQ �HH Qi?2` KB+`Qb2`pB+2b QM i?2 TH�i7Q`KX h?2 TB+im`2

#2HQr b?Qrb i?2 iQi�H K2/B+�iBQM `2+Q`/b- H�#Q`�iQ`B2b �M/ Qi?2` 6>A_ bT2+B}+@

�iBQM Q#D2+ib i?�i ?�p2 �`2 BM mb2 #v i?2 TH�i7Q`KX J2/B+�iBQM Q#D2+ib K�F2 mT

i?2 p�bi K�DQ`Biv Q7 `2+Q`/b- �M/ i?Bb �BKb iQ ?B;?HB;?i ?Qr BKTQ`i�Mi Bi Bb i?�i

i?2v �`2 mT iQ � bi�M/�`/ i?�i Bb `2+Q;MBx2/ 2�bBHv �+`Qbb KB+`Qb2`pB+2b �M/ #v �Mv

Qi?2` M2r bQHmiBQM i?�i K�v i�F2 Qp2`X

6B;m`2 8XR, h?2 r2# BMi2`7�+2 7Q` i?2 >�SA 6>A_ b2`p2`- b?QrBM; � b�KTH2 Q7 i?2
J2/B+�iBQM 2Mi`B2bX

8Xk 6mM+iBQM�HBiv

h?2 BM/BpB/m�H #Qi 7mM+iBQM�HBiB2b r2`2 H�B/ Qmi BM i?2 Q#D2+iBp2b- #mi i?`Qm;?@

Qmi i?2 /2p2HQTK2Mi T`Q+2bb +2`i�BM �bT2+ib Q7 i?2K /Bz2`2/X AM bQK2 +�b2b i?2v

?�p2 KQ`2 7mM+iBQM�HBiB2b �M/ ~2tB#BHBiv- BM Qi?2`b +2`i�BM mM7Q`2b22M i2+?MB+�H

/B{+mHiB2b `2[mB`2/ i?�i �bT2+ib #2 �/Dmbi2/X "2HQr �`2 HBbi2/ 7Qm` Q7 i?2 +Q`2

7mM+iBQM�HBiB2b- rBi? i?2 /2bB`2/ Qmi+QK2- bQK2 2tTH�M�iBQM Q7 ?Qr i?2v BM 7�+i

#2?�p2 �M/ � /Bb+mbbBQM Q7 i?2 bm++2bb- +QKT`QKBb2- Q` /B{+mHiB2b i?�i 2�+? ?�/X
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8XkXR J�Mm�H 1Mi`v Q7 J2/B+�iBQMb

h?2 �TTHB+�iBQM rQ`Fb 7mHHv 7Q` BMTmiiBM; KQbi K2/B+�iBQMbX � 72r K2/B+�iBQMb

r2`2 7QmM/ ?Qr2p2` i?�i mb2/ Qmi/�i2/ K2/B+�iBQM +Q/2b Q` MQM@bi�M/�`/ �1JSa

+Q/2bX h?2b2 +Q/2b r2`2 Q7 +Qm`b2 MQi QM i?2 /�i�#�b2 i?�i r�b BKTQ`i2/ 7`QK

�1JSa *AJ�X hQ �++QKKQ/�i2 i?Bb r?BH2 i?2 /�i�#�b2b i?�i i?2b2 72r K2/B+@

�iBQMb +�K2 7`QK �`2 i`�+F2/ /QrM � miBHBiv iQ Qp2``B/2 i?2 +Q/2 B7 MQi 7QmM/ r�b

K�/2X

� /2+BbBQM r�b K�/2 ?2`2 iQ QMHv ?�p2 i?2 mb2` r?Q +`2�i2/ i?2 K2/B+�iBQM

?�p2 �++2bb iQ i?2 +mbiQK K2/B+�iBQMX h?Bb r�b #2+�mb2 Bi rQmH/ #2 p2`v mMb�72 7Q`

� MQM@K2/B+�H T`Q72bbBQM�H iQ #2 i`mbi2/ BM i`�Mb+`B#BM; K2/B+�H BM7Q`K�iBQM i?�i

rQmH/ i?2M #2 `2HB2/ mTQM #v Qi?2` T�iB2MibX h?2`27Q`2 r?2M � +mbiQK K2/B+�iBQM

Bb K�/2 Bi Bb HBMF2/ pB� � 6>A_ Q#D2+i `272`2M+2 iQ i?2 B/2MiB}2` Q7 i?2 T�iB2Mi Q`

+�`2;Bp2` r?Q +`2�i2/ BiX

8XkXk :2M2`�i2 LQiB}+�iBQMb

h?2 MQiB}+�iBQM ;2M2`�iBM; miBHBiv r�b r`Bii2M rBi? i?2 �#BHBiv 7Q` M2�` 7mHH

L�im`�H G�M;m�;2 T`Q+2bbBM; Q7 b+?2/mHBM; BM7Q`K�iBQM- #mi r�b i?2M KQ/B}2/ iQ

+QM7Q`K rBi? i?2 Qi?2` K2MmbX h?Bb r�b /2+B/2/ iQ �pQB/ +QM7mbBM; i?2 mb2`X h?2

7mM+iBQM�HBiv r�b H27i BMi�+i BM i?2 +Q/2 bQ i?�i Bi +�M #2 �+iBp�i2/ BM i?2 7mim`2 B7

M22/2/X

h?2 �miQK�iB+ ;2M2`�iBQM Q7 MQiB}+�iBQMb r�b �HbQ 2tT2`BK2Mi2/ rBi? �M/ r�b

�++QKTHBb?2/ rBi? ?B;? bm++2bbX h?2 ;2M2`�iQ` Bb �#H2 iQ T`Q+2bb i?2 `2+QKK2M/2/

/Qb�;2 T2`BQ/ �M/ 2ti`�TQH�i2 � bm;;2bi2/ MQiB}+�iBQM b+?2/mH2X h?Bb 72�im`2 Bb

MQi BKTH2K2Mi2/ BM i?2 T`Q/m+iBQM p2`bBQM #mi Bb �HbQ �p�BH�#H2 7Q` r?2M Bi ?�b

#22M i2bi2/ KQ`2 �M/ QTiBKBx2/X
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8Xj � 6mHH AMi2`�+iBQM

qBi? i?2 +Q`2 7mM+iBQM�HBiB2b 7mHHv 2tTH�BM2/- i?2 7QHHQrBM; Bb � bBKmH�i2/ +QM@

p2`b�iBQM rBi? +QM+Bb2 2tTH�M�iBQMb Q7 2�+? bi2T BM i?2 BMi2`�+iBQM T`Q+2bbX a?QrM

i?2 7QHHQrBM; 7Qm` };m`2b �`2 ?B;?HB;?ib Q7 irQ Q7 i?2 K�BM 7mM+iBQMb Q7 i?2 KB@

+`Qb2`pB+2X PM2 Bb i?2 �//BiBQM Q7 K2/B+�iBQMb mbBM; i?2 *AJ� K2/B+�iBQM +Q/2bX

h?2 Qi?2` Bb �TTHvBM; MQiB}+�iBQMb 7Q` i?2 �/KBMBbi`�iBQM Q7 i?Qb2 K2/B+�iBQMbX

h?2 irQ };m`2b #2HQr- 6B;m`2 8Xk �M/ 6B;m`2 8Xj- b?Qr i?2 +QMp2`b�iBQM 7Q`

i?2 �//BiBQM Q7 � *AJ� K2/B+�iBQMX 6B`bi i?2 �// K2/B+�iBQM QTiBQM Bb b2H2+i2/

#v i?2 mb2`X h?2 #Qi i?2M T`QKTib i?2 mb2` 7Q` i?2 *AJ� K2/B+�iBQM +Q/2X A7 i?2

+Q/2 Bb MQi 7QmM/ i?2 #Qi rQmH/ �bF 7Q` +QM}`K�iBQM i?�i i?2 +Q/2 Bb +Q``2+iX AM

i?2 +�b2 #2HQr i?2 K2/B+�iBQM +Q/2 Bb +Q``2+i- e3yk8- +Q``2bTQM/BM; rBi? GBQ7�`�X

�Hi?Qm;? i?2 K2/B+�iBQM r�b 7QmM/ i?2 #Qi biBHH M22/b iQ +QM}`K i?�i i?2 7QmM/

K2/B+�iBQM Bb i?2 BMi2M/2/ K2/B+�iBQM #v i?2 mb2`X

6B;m`2 8Xk, a?Qrb i?2 b2H2+iBQM Q7 i?2 ǳ�// K2/B+�iBQMǴ QTiBQM 7QHHQr2/ #v i?2
BMTmi Q7 � +Q/2 �M/ +QM}`K�iBQM i?�i i?2 7QmM/ K2/B+�iBQM Bb +Q``2+iX
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"2?BM/ i?2 b+2M2b BM i?2 �#Qp2 +Q/2 i?2 KB+`Qb2`pB+2 ?�b �H`2�/v ;2M2`�i2/

�HH Q7 i?2 6>A_ Q#D2+ib M2+2bb�`v iQ �bb2K#H2 i?2 T`2b+`BTiBQM b?22iX �HH Q7 i?2

Q#D2+ib �`2 K�`F2/ rBi? i?2 i�; ǴrQ`FBM;Ǵ bQ i?�i i?2v �`2 MQi +QMbB/2`2/ Ǵ�+iBp2Ǵ

#mi �`2 �p�BH�#H2 7Q` 2/BiBM; �M/ pB2rBM;X PM+2 � K2/B+�iBQM Bb 7mHHv �//2/ �M/

+QM}`K2/ i?2 +Q``2bTQM/BM; Q#D2+ib #2+QK2 Ǵ�+iBp2ǴX h?2 7`QMi 2M/ 7Q` i?Bb Bb

b?QrM #2HQr BM 6B;m`2 8XjX

6B;m`2 8Xj, a�KTH2 Q7 � bm++2bb7mHHv 2Mi2`2/ K2/B+�iBQMX

6BM�HHv � K2/B+�iBQM Bb +QM}`K2/ �M/ i?2 mb2` ?�b i?2 QTiBQM iQ +QMiBMm2

2Mi2`BM; �b K�Mv K2/B+�iBQMb �b M22/2/ Q` iQ `2im`M iQ i?2 K�BM K2Mm iQ T2`7Q`K

Qi?2` �+iBQMbX LQi b?QrM BM i?2b2 irQ };m`2b Bb i?2 K�Mm�H 2Mi`v Q7 K2/B+�iBQM-

#mi Bi T2`7Q`Kb Km+? i?2 b�K2 r�v- rBi? �M QTiBQM iQ `2im`M iQ i?2 T`2pBQmb

[m2biBQM iQ }t �Mv 2``QM2Qmb 2Mi`B2bX

h?2 Qi?2` K�DQ` 7mM+iBQM Q7 i?2 +?�i#Qi Bb i?2 2Mi`v Q7 MQiB}+�iBQMbX h?Bb

#2;BMb rBi? i?2 mb2` 2Mi2`BM; i?2 ;2M2`�i2 MQiB}+�iBQMb K2Mm QTiBQM �M/ i?2M
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`2+2BpBM; � HBbi Q7 �HH �+iBp2 K2/B+�iBQMbX h?2 mb2` Kmbi i?2M +?QQb2 i?2 K2/B+�@

iBQMb i?2v r�Mi iQ �// MQiB}+�iBQMb 7Q`X h?Bb Bb b?QrM #2HQr BM 6B;m`2 8X9- r?2`2

MmK#2` 9 GBQ7Q`� Bb +?Qb2M 7Q` �//BM; � MQiB}+�iBQMX

6B;m`2 8X9, *QMp2`b�iBQM #2ir22M #Qi �M/ mb2` /m`BM; i?2 ;2M2`�i2 MQiB}+�iBQM
7mM+iBQM Q7 i?2 #QiX

h?2 #Qi i?2M �bFb 7Q` i?2 �/KBMBbi`�iBQM 7`2[m2M+v BM p�`BQmb bi2Tb- bi�`iBM;

7`QK KQbi ;2M2`�H- iQ KQbi bT2+B}+X >2`2 i?2 mb2` ?�b 2Mi2`2/ irB+2 � r22F-

i?2M QM +2`i�BM /�vb 2i+X "2HQr BM 6B;m`2 8X8 i?2 }M�H [m2biBQMb �`2 b?QrM �M/

mTQM �Mbr2`BM; i?2 bi�`i /�i2 [m2biBQM i?2 MQiB}+�iBQM Bb ;2M2`�i2/X A7 i?2`2 r2`2

7m`i?2` K2/B+�iBQMb iQ ;2M2`�i2 MQiB}+�iBQMb 7Q` i?2 #Qi rQmH/ i?2M T`QKTi i?2

BM7Q`K�iBQM 7Q` i?2 M2ti /2bB`2/ K2/B+�iBQMX AM i?Bb +�b2- #2+�mb2 i?2`2 �`2 MQ

7m`i?2` K2/B+�iBQMb i?2 #Qi `2im`Mb iQ i?2 K�BM K2MmX
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6B;m`2 8X8, .B�HQ;m2 7Q` }HHBM; i?2 MQiB}+�iBQM #v �bFBM; 7`2[m2M+v �M/ r?B+?
/�vbX



*?�Ti2` e

*QM+HmbBQMb �M/ 6mim`2 rQ`F

eXR *QM+HmbBQMb

h?Bb T`QD2+i r�b �#H2 iQ �ii�BM �HH Q7 i?2 Q#D2+iBp2b b2i 7Q`i? �b r2HH �b T2`@

7Q`K T`2HBKBM�`v BMp2biB;�iBQM BMiQ 7m`i?2` rQ`F i?�i rQmH/ #2ii2` i?2 mb�#BHBiv Q7

i?2 KB+`Qb2`pB+2X h?�i Bb Bi ?�b /2bB;M2/ �M 2>2�Hi? bQHmiBQM 7Q` i?2 KQMBiQ`BM;

�M/ �/KBMBbi2`BM; Q7 K2/B+�iBQMb- Bi ?�b �HbQ i?Q`Qm;?Hv BMp2biB;�i2/ i?2 aT�MBb?

�1JSa *AJ� K2/B+�iBQM bT2+B}+�iBQM �M/ i`�MbH�i2/ Bi iQ i?2 BMi2`M�iBQM�HHv

`2+Q;MBx2/ 6>A_ bT2+B}+�iBQMX Ai ?�b 7m`i?2`2/ i?2b2 �BKb #v �HbQ /2p2HQTBM; i?2

7QmM/�iBQM 7Q` �M P*_ iQQH iQ #2 mb2/ 7Q` �miQK�iB+�HHv ;2M2`�iBM; K2/B+�iBQM BM@

7Q`K�iBQM 7Q` i?2 T�iB2MibX hQ �++QKTHBb? i?2b2 K�BM ;Q�Hb i?2 7QHHQrBM; bm#i�bFb

r2`2 �HbQ +QKTH2i2/,

Ç � bim/v Q7 i?2 �1JSa *AJ� bT2+B}+�iBQM BM r?B+? i?2`2 Bb MQ �p�BH�#H2

/Q+mK2Mi�iBQMX

Ç � `2pB2r Q7 K2/B+�iBQM bT2+B}+�iBQMb- 7QHHQr2/ #v �M BM /2Ti? bim/v Q7 6>A_X

Ç 1tT�M/ i?2 Tv�AJG HB#`�`v iQ �HHQr 7Q` �AJG kXy i�;b �b r2HH �b �//BM; �HH

i?2 2ti2MbBQMb M2+2bb�`v 7Q` i?Bb KB+`Qb2`pB+2X

Ç .2p2HQT JmHiB@HBM;m�H +?�i#Qi HQ;B+ BM �AJGX

9N
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Ç .2p2HQT � rQ`FBM; b2+m`2 +?�i#Qi i?�i +�M #2 bm++2bb7mHHv ?Qbi2/ �b � KB@

+`Qb2`pB+2 �HHQrBM; 7Q` KmHiBTH2 +QMM2+iBQMb �i QM+2X

Ç AKTH2K2Mi�iBQM Q7 QMHBM2 #`Qrb2` #�b2/ iQQHb 7Q` �/KBMBbi`�iBp2 i�bFb QM i?2

KB+`Qb2`pB+2X

eXk 6mim`2 rQ`F

�b rBi? �Mv T`QD2+i i?2`2 r2`2 ;Q�Hb i?�i +QmH/ MQi #2 �++QKTHBb?2/ �M/ B/2�b

i?�i r2`2 /2p2HQT2/ H�i2` QM i?�i rQmH/ #2M2}+B�H iQ �// iQ i?2 T`QD2+i #mi r2`2

MQi BM+Hm/2/ BM i?2 Q`B;BM�H b+QT2X Ai Bb BKTQ`i�Mi BM � 7mHH /2THQvK2Mi T`QD2+i iQ

`2+Q;MBx2 r?2M iQ biQT �//BM; 72�im`2b �M/ iQ }MBb? i?2 72�im`2b /2bB`2/ #v i?2

T`QD2+i QmiHBM2X aQK2 Q7 i?2 72�im`2b �M/ B/2�b i?�i /B/ MQi K�F2 i?2 }M�H p2`bBQM

Q7 i?2 KB+`Qb2`pB+2 �`2 BM+Hm/2/ #2HQr 7Q` 7mim`2 BKTH2K2Mi�iBQMX

eXkXR qBi? 6>A_

h?2 *AJ� /�i�#�b2 T`QpB/2b KQ`2 BM7Q`K�iBQM i?�M Bb +m``2MiHv M22/2/ #v

�Mv 2tBbiBM; KB+`Qb2`pB+2- bQ Bi r�b MQi /22K2/ BKTQ`i�Mi iQ 7mHHv i`�Mb72` 2�+?

`2+Q`/ BM Bib 2MiB`2ivX � T2`72+i 2t�KTH2 Q7 i?Bb Bb i?�i QM i?2 *AJ� /�i�#�b2

TB+im`2b Q7 i?2 T�+F�;BM; �M/ i?2 K2/B+�iBQM Bib2H7 �`2 `2+Q`/2/X h?2b2 TB+im`2b

rQmH/ K�F2 � ;`2�i �//BiBQM iQ i?2 6>A_ /�i�#�b2 �M/ T�p2 i?2 r�v 7Q` bQK2

Qi?2` M2r 7mM+iBQM�HBiv i?�i rBHH #2 /Bb+mbb2/ BM i?2 J2/B+�iBQM KB+`Qb2`pB+2Ƕb

7mim`2 rQ`FX

*QM+m``2MiHv i?2 bi�M/@�HQM2 �TTHB+�iBQM i?�i T�`b2b i?2 *AJ� /�i�#�b2 Bb

2MiB`2Hv +QKK�M/ HBM2 /`Bp2M- `2[mB`2b �M BMbi�M+2 Q7 Svi?QM QM i?2 HQ+�H K�+?BM2-

�M/ Bb � HBiiH2 +mK#2`bQK2 iQ mb2X 6mim`2 rQ`F 7Q` i?Bb rQmH/ BMpQHp2 K�FBM; �M

>hJG r2# BMi2`7�+2 iQ K�BMi�BM i?2 /�i�#�b2 i`�Mb72` �M/ �M �miQK�iB+ #Qi i?�i

K�M�;2b i?2 /�v iQ /�v +?2+FBM; Q7 i?2 /�i�#�b2 iQ K�F2 bm`2 i?�i �HH `2+Q`/b
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�`2 mT iQ /�i2X h?2b2 irQ 7mM+iBQM�HBiB2b rQmH/ ;`2�iHv BKT`Qp2 i?2 mb�#BHBiv �M/

`2HB�#BHBiv Q7 i?2 6>A_ i`�MbH�iQ`X

eXkXk h?2 JB+`Qb2`pB+2

h?2 KB+`Qb2`pB+2 Bb 7�` 7`QK +QKTH2i2 BM i?�i i?2`2 �`2 K�Mv K2/B+�iBQM #�b2/

7mM+iBQM�HBiB2b i?�i rBHH #2 /2bB`2/X h?2b2 �`2 Q7i2M 7QmM/ i?`Qm;? i?2 i`B�H T2`BQ/-

#mi /m`BM; i?2 /2p2HQTK2Mi bQK2 Q7 i?2b2 #2+�K2 �TT�`2Mi #mi r2`2 +?Qb2M iQ MQi

#2 Tm`bm2/ BM i?2 BKK2/B�i2 7mim`2 7Q` i?2 /2bB`2 Q7 `2H2�bBM; � +QKTH2i2 bQHmiBQM

BMbi2�/ Q7 � KBt �M/ K�i+?2/ b�KTHBM; Q7 �HH i?2 +�T�#BHBiB2b Q7 i?2 TH�i7Q`KX

�b K2MiBQM2/ T`2pBQmbHv i?2`2 Bb �M mMi�TT2/ `2bQm`+2 BM i?2 TB+im`2b T`QpB/2/

#v i?2 aT�MBb? *AJ� /�i�#�b2X h?2b2 TB+im`2b +�M #2 2�bBHv 2Mi2`2/ BMiQ i?2 6>A_

/�i�#�b2 KQ/2H i?�i Bb +m``2MiHv #2BM; mb2/ rBi? i?2 TH�i7Q`KX PM+2 QM i?2 6>A_

/�i�#�b2 Bi Bb K2`2Hv � K�ii2` Q7 +QM};m`BM; � KB`+`Qb2`pB+2 iQ `2[m2bi i?2 BK�;2b

BM Q`/2` iQ mb2 i?2K BM � p�`B2iv Q7 �TTHB+�iBQMbX aQK2 Q7 i?2 KQbi 2t+BiBM; T�i?b

7Q` i?Bb �`2 7Q` +�`2 Q7 2H/2`Hv �M/ bmz2`2`b Q7 /2K2MiB�X lbBM; i2KTH�i2 K�i+?BM;

� KB+`Qb2`pB+2 +QmH/ #2 /2bB;M2/ iQ p�HB/�i2 i?�i � T�iB2Mi Bb i�FBM; i?2 +Q``2+i

K2/B+�iBQMb- �miQK�iB+�HHv +QM}`K i?�i � K2/B+�iBQM ?�b #22M i�F2MX �b r2HH Bi

+QmH/ +QM}`K rBi? T�iB2Mib- /Q+iQ`b �M/ +�`2;Bp2`b i?2 +Q``2+i /Qb�;2- �TT2�`�M+2

�M/ 7Q`K Q7 K2/B+�iBQMbX

�b K2MiBQM2/ T`2pBQmbHv- i?2 P*_ 7mM+iBQM�HBiv r�b M2p2` +QKTH2i2/ #mi Bi

r�b bi�`i2/ �M/ �/p�M+2/ iQ � M2�` "1h� H2p2HX 6mim`2 rQ`F BM i?Bb rQmH/ BMpQHp2

BKT`QpBM; i?2 +QMbBbi2M+v Q7 i?2 `Qr b2T�`�iQ` Q7 � T`2b+`BTiBQM b?22iX PM+2 i?�i

?�b #22M �+?B2p2/ i?Bb 7mM+iBQM rBHH #2 +QKTH2i2X

�MQi?2` miBHBiv Q7 i?2 TH�i7Q`K i?�i r�b H�`;2Hv H27i mMmb2/ #v i?Bb KB+`Qb2`pB+2

Bb i?2 b2T�`�iBQM Q7 `QH2bX h?2 TH�i7Q`K �HHQrb 7Q` i?2 �bbB;M�iBQM Q7 +�`2;Bp2`-

/Q+iQ` �M/ T�iB2Mi `QH2bX Ai Bb BKTQ`i�Mi iQ BKTH2K2Mi i?2b2 bQ i?�i i?2 T2`@

KBii2/ �+iBQMb Q7 2�+? `QH2 +�M #2 /2}M2/ rBi?BM i?2 KB+`Qb2`pB+2X h?2 +m``2Mi

KB+`Qb2`pB+2 QMHv �HHQrb 7Q` i?2 T�iB2Mi �M/ /Q+iQ` bivH2 `QH2X h?Bb Bb #2+�mb2
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i?2`2 Bb � HQi KQ`2 Qp2`H�T #2ir22M i?2b2 irQX � /Q+iQ` b?QmH/ ?�p2 �++2bb iQ i?2

K2/B+�iBQMb �M/ i?2 �#BHBiv iQ +?�M;2 i?2K B7 2Mi2`2/ BM+Q``2+iHvX q?2`2 �b i?2

BKTH2K2Mi�iBQM Q7 � +�`2;Bp2` ivT2 `QH2 rQmH/ #2 KQ`2 Q7 � T�bbBp2 `QH2 i?�i +�M

pB2r QMHv i?2 i?BM;b i?�i i?2 T�iB2Mi ?�b /22K2/ M2+2bb�`v 7Q` i?2K iQ b22X h?Bb

KB;?i #2 7Q` QM2 T�iB2Mi � bBKTH2 #BM�`v `2bTQMb2 �#Qmi r?2i?2` i?2 K2/B+�iBQMb

7Q` i?�i /�v ?�p2 #22M i�F2M- mT iQ � +QKTH2i2 bmKK�`v Q7 �HH K2/B+�iBQMb +m`@

`2MiHv- �M/ ?BbiQ`B+�HHv i�F2M �HQM; rBi? +?�`ib �#Qmi i?2 mb�;2 �M/ ?Qr Q7i2M i?2

T�iB2Mi `2K2K#2`b iQ i�F2 i?2KX



"B#HBQ;`�T?v

RX EX S�i2H 2i �HX- "J* *HBMB+�H S?�`K�+QHQ;v d- /QB, RyXRR3efR9dk@eNy9@d@3

UkyydV U+BiX QM TX RVX

kX JX SB`KQ?�K2/ 2i �HX- "JC jkN- R8ĜRN Ukyy9V U+BiX QM TX RVX

jX *X ai`�iiQM- Tv�AJG- 8i? �m;X kyRd- U?iiT,ffTv�BKHXbQm`+27Q`;2XM2ifV

U+BiX QM TX 9VX

9X EX *Q?M@:Q`/QM- *X *`2K2`b- "X .QrHBM;- GX :�``�ii- .X ai2#BH�- T`2b2Mi2/

�i i?2- TTX 98RĜ9ee- /QB, RyXRRyNf1m`QaSXkyRdXkd U+BiX QM TX 9VX

8X PX qX avbi2Kb- +QMi`B#miQ`b- aB;M�H U+BiX QM TTX 9- R8VX

eX 6>A_- >GdXQ`;- kyRR U+BiX QM TX dVX

dX .X "2M/2`- EX a�`iBTB- >Gd 6>A_, �M �;BH2 �M/ _1ah7mH �TT`Q�+? iQ ?2�Hi?@

+�`2 BM7Q`K�iBQM 2t+?�M;2- CmM2 kyRj U+BiX QM TX dVX

3X _X q�HH�+2- �XGXAX*X1- �GA*1 �XAX 6QmM/�iBQM- RNN8 U+BiX QM TX RjVX

NX :Ll :2M2`�H Sm#HB+ GB+2Mb2- p2`bBQM j- 6`22 aQ7ir�`2 6QmM/�iBQM- kNi? CmM2

kyyd- U?iiT,ffrrrX;MmXQ`;fHB+2Mb2bf;THX?iKHV U+BiX QM TX R8VX

RyX hX 6X "Bbbv�M/2- 6X h?mM;- .X GQ- GX CB�M;- GX _2p2BHH2`2- T`2b2Mi2/ �i i?2

kyRj A111 jdi? �MMm�H *QKTmi2` aQ7ir�`2 �M/ �TTHB+�iBQMb *QM72`2M+2-

TTX jyjĜjRk- Bb#M, Nd3@y@deN8@9N3e@e- /QB, RyXRRyNf*PJSa�*XkyRjX88-

UkyR3c ?iiT,ffB222tTHQ`2XB222XQ`;fHT/Q+bf2TB+yjfr`�TT2`X?iK\

�`MmK#2`4ee9N39kV U+BiX QM TX R8VX

8j

https://doi.org/10.1186/1472-6904-7-8
http://pyaiml.sourceforge.net/
https://doi.org/10.1109/EuroSP.2017.27
http://www.gnu.org/licenses/gpl.html
https://doi.org/10.1109/COMPSAC.2013.55
http://ieeexplore.ieee.org/lpdocs/epic03/wrapper.htm?arnumber=6649842
http://ieeexplore.ieee.org/lpdocs/epic03/wrapper.htm?arnumber=6649842
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RRX .X _Q#BMbQM- h?2 AM+`2/B#H2 :`Qri? Q7 Svi?QM % ai�+F Pp2`~Qr- 2M@la- a2TiX

kyRd- UkyR3c ?iiTb,ffbi�+FQp2`7HQrX#HQ;fkyRdfyNfyefBM+`2/B#H2@

;`Qri?@Tvi?QMfV U+BiX QM TX R8VX

RkX hX �X aX 6QmM/�iBQM- �T�+?2, J1aPa U+BiX QM TX RdVX

RjX _X .Q+F2`- "X EMB;?i- qX .�pB2b- .X S`2bH2v- .P*E1_, P`+?2bi`�H qQ`Fb

U+BiX QM TX RdVX

R9X 6H�bF lb2`Ƕb :mB/2- S�HHQiǶb h2�K- kyRy U+BiX QM TX kyVX

R8X _X aKBi?- T`2b2Mi2/ �i i?2 LBMi? AMi2`M�iBQM�H *QM72`2M+2 QM .Q+mK2Mi

�M�HvbBb �M/ _2+Q;MBiBQM UA*.�_ kyydV- pQHX k- TTX ekNĜejj- /QB, RyXRRyNf

A*.�_XkyydX9jdeNNR U+BiX QM TX kdVX

ReX _X q�HH�+2- h?2 1H2K2Mib Q7 �AJG aivH2 U+BiX QM TX jyVX

https://stackoverflow.blog/2017/09/06/incredible-growth-python/
https://stackoverflow.blog/2017/09/06/incredible-growth-python/
https://doi.org/10.1109/ICDAR.2007.4376991
https://doi.org/10.1109/ICDAR.2007.4376991


�TT2M/Bt �

*QKT�`BM; J2bb�;BM; +HB2Mib

"2HQr Bb � i�#H2 /2i�BHBM; i?2 /Bz2`2M+2b BM 72�im`2b Q7 p�`BQmb K2bb2M;2` TH�i@

7Q`KbX "2HQr Bi +�M #2 b22M i?�i BM 72�im`2b i?�i r2`2 BKTQ`i�Mi iQ i?Bb T`QD2+i

aB;M�H r�b i?2 +H2�` +?QB+2 �i i?2 iBK2 Q7 #2;BMMBM;X

6B;m`2 �XR, h�#H2 /2i�BHBM; i?2 /Bz2`2Mi 72�im`2b Q7 p�`BQmb K2bb�;BM; +HB2Mib

h?2b2 `2[mB`2K2Mib �`2 Q7 T�`iB+mH�` BKTQ`i #2+�mb2 Q7 i?2 M�im`2 Q7 i?Bb T`Q@

D2+iX h?2 }`bi- i?B`/- 7Qm`i? �M/ }7i? `2[mB`2K2Mib �`2 �HH b2+m`Biv #�b2/X J2/B+�H

/�i� �M/ i?2 b2+m`Biv Q7 T�iB2Mi BM7Q`K�iBQM Bb Q7 i?2 miKQbi BKTQ`i�M+2 r?2M

/2bB;MBM; �M 2>2�Hi? bQHmiBQMX a2+QM/�`v 7�+iQ` B/2MiB}+�iBQM r�b /2bB`2/ #mi Bi

r�b MQi � /2�H #`2�F2` r?2M /2+B/BM; QM � TH�i7Q`KX h?2 b2+QM/ +`Bi2`B�- i?�i i?2

bQm`+2 +Q/2 Bb �p�BH�#H2- Bb BM+`2/B#Hv BKTQ`i�Mi #2+�mb2 i?�i ;Bp2b i?2 /2p2HQT2`

i?2 �#BHBiv iQ i`mHv +mbiQKBx2 i?2 �TTHB+�iBQM rBi?Qmi ?�pBM; iQ rQ``v �#Qmi +QK@

88
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TH2t +Q`TQ`�i2 HB+2MbBM; �M/ � KQ`2 `Q#mbi /2p2HQTK2Mi +QKKmMBiv iQ �B/ BM i?2

/2p2HQTK2Mi T`Q+2bbX



�TT2M/Bt "

hBK2 .Bbi`B#miBQM Q7 i?2 S`QD2+i

h?2 T`QD2+i bT�MM2/ � v2�` 7`QK Bib BM+2TiBQM BM .2+2K#2` kyRd iQ Bib T`2b2Mi@

�iBQM BM .2+2K#2` kyR3X h?Bb iBK2 +�M #2 b2T�`�i2/ BMiQ i?2 K�BM b2;K2Mib �b

/2i�BH2/ #2HQr BM };m`2 6B;m`2 "XRX h?2 };m`2 b?Qrb i?2 T`QD2+i2/ iBK2HBM2 BM

� :�Mii +?�`iX Jm+? iBK2 r�b �HHQii2/ �i i?2 #2;BMMBM; 7Q` H2�`MBM; i?2 bvbi2KX

h?2M T`2/B+iBQMb QM i?2 iBK2 7`�K2 7Q` T`Q;`�KKBM; 2�+? Q7 i?2 7mM+iBQMb Q7 i?2

KB+`Qb2`pB+2b r2`2 mb2/ iQ � HQi i?2 /2p2HQTK2Mi bi�;2bX h?2 }M�H bi�;2b BMpQHp2/

i?2 +QKTBH�iBQM Q7 i?2 }M/BM; Q7 i?2 T`QD2+i- �M/ r`BiBM; i?2 `2TQ`iX

�7i2` i?2 BMBiB�H TH�MMBM; r�b /QM2 �M/ i?2 T`QD2+i r�b #2;mM Bi r�b 7QmM/

?Qr2p2` i?�i i?2`2 r2`2 H�`;2 TQ`iBQMb Q7 i?2 T`QD2+i i?�i r2`2 MQi �++QmMi2/ 7Q`X

*?B27 �KQM; i?2b2 r�b i?2 BKTH2K2Mi�iBQM Q7 i?2 �AJG kXy HB#`�`v BMiQ Tvi?QM

�M/ i?2 /B{+mHiB2b 2M+QmMi2`2/ rBi? i?2 /2bB`2/ P*_ 7mM+iBQM�HBivX h?2b2 i�bF

i`m2 iBK2 #m`/2M �`2 b?QrM �i i?2 #QiiQK Q7 i?2 :�Mii +?�`iX

8d
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6B;m`2 "XR, :�Mii *?�`i Q7 i?2 T`QD2+i 7`QK T`QTQb�H iQ }M�H T`2b2Mi�iBQMX



�TT2M/Bt *

h?2 }M�H #mBH/

h?2 7QHHQrBM; Bb bBKTHv � HBbi Q7 i?2 /2T2M/2M+B2b i?�i i?2 KB+`Qb2`pB+2 mb2b BM@

bB/2 Q7 /Q+F2`X "2HQr i?�i Bb i?2 /Q+F2` #mBH/ b+`BTi mb2/ iQ #mBH/ i?2 KB+`Qb2`pB+2X

h?2b2 �`2 T`QpB/2/ 7Q` TQbi2`Biv- �b � bQ`i Q7 BMbi�HH�iBQM �M/ `mMMBM; ;mB/2X

�bMR+`vTiQ44yXk9Xy

+2`iB7B44kyR3X9XRe

+77B44RXRRX8

+?�`/2i44jXyX9

+HB+F44eXd

+HQm/TB+FH244yX8Xj

+`vTiQ;`�T?v44kXkXk

+v+H2`44yXRyXy

/�bF44yXR3Xy

/�i2T�`b2`44yXdXy

/2+Q`�iQ`449XjXy

7?B`+HB2Mi44jXkXy

6H�bF44RXyXk

6H�bF@Cqh44yXjXk

;mMB+Q`M44RNX3XR

B/M�44kXe

BKmiBHb44yX9Xe

BbQ/�i244yXeXy

Bib/�M;2`Qmb44yXk9

CBMD�k44kXRy

FBrBbQHp2`44RXyXR

HtKH449XkXR

J�`FmTa�7244RXy

K�iTHQiHB#44kXkXk

M2iB7�+2b44yXRyXe

M2irQ`Ft44kXR

MmKTv44RXR9Xj

Q�mi?HB#44kXRXy

SBHHQr448XRXy

Tv+T�`b2`44kXR3

8N
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SvCqh44RX9Xk

TvPT2MaaG44R3XyXy

TvT�`bBM;44kXkXy

Tvi?QM@/�i2miBH44kXdXj

Tvix44kyR3X9

Svq�p2H2ib44yX8Xk

`2;2t44kyR3XeXN

`2[m2bib44kXR3X9

b+BFBi@BK�;244yXR9Xy

b+BTv44RXRXy

bBt44RXRRXy

bQ+F2iBQ44yXRXj

iQQHx44yXNXy

ixHQ+�H44RX8XR

lMB/2+Q/244RXyXkk

m`HHB#j44RXkk

mqa:A44kXyXRd

q2`Fx2m;44yXR9XR

.Q+F2`}H2

h?Bb Bb i?2 BMbi�HH�iBQM }H2 7Q` i?2 KB+`Qb2`pB+2 BM .Q+F2`X AM i?2 AMbi�HH Svi?QM

_2[mB`2K2Mib b2+iBQM i?2 +mbiQK �M/ KQ/B}2/ HB#`�`B2b �`2 b?QrM iQ #2 BMbi�HH2/

rBi? i?2 @2 bm{t iQ i?2 TBTj BMbi�HH +QKK�M/X h?2 }M�H b2+iBQM T`2+2/2/ rBi?

1Mi`v TQBMi b?Qrb i?2 +QKK�M/ i?�i .Q+F2` Bbbm2b iQ bi�`i i?2 KB+`Qb2`pB+2 BMbB/2

i?2 :mMB+Q`MX

O.QrMHQ�/ #�b2 BK�;2 m#mMim ReXy9

6_PJ m#mMim,ReXy9

_lL �Ti@;2i mT/�i2

_lL �Ti@;2i BMbi�HH @v mrb;B

_lL �Ti@;2i BMbi�HH @v Tvi?QMj

_lL �Ti@;2i BMbi�HH @v Tvi?QMj@TBT

_lL �Ti@;2i BMbi�HH @v HB#;iFkXy@/2p

_lL TBTj BMbi�HH @@mT;`�/2 TBT

_lL �Ti@;2i BMbi�HH @v Tvi?QMj@iF

O a2i TQ`i

1sSPa1 8y39

OAMbi�HH Svi?QM `2[mB`2K2Mib,
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