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RLȹ+H2Q /2 AMp2biB;�Ï½Q 2 .2b2MpQHpBK2MiQ 2K 1/m+�Ï½Q ULA.1V
k1b+QH� amT2`BQ` /2 1/m+�Ï½Q 2 *BāM+B�b aQ+B�Bb- AMbiBimiQ SQHBiû+MB+Q /2 G2B`B�- SQ`im;�H

_2bmKQ

L2bi2 �`iB;Q �T`2b2Mi�KQb T�`i2 /Qb `2bmHi�/Qb /2 mK 2bim/Q [m2 T`Q+m`� +QKT`22M/2` Q +QM?2+BK2MiQ
K�i2K�iB+Q /Qb 2bim/�Mi2b /� GB+2M+B�im`� 2K 1/m+�Ï½Q "�bB+� /� 1b+QH� amT2`BQ` /2 1/m+�Ï½Q 2
*BāM+B�b aQ+B�Bb U1a1*aV /Q AMbiBimiQ SQHBiû+MB+Q /2 G2B`B� UASGV- MQ [m2 `2bT2Bi� �Qb 9 ;`�M/2b i2K�b
K�i2K�iB+Qb- MQK2�/�K2Mi2 MȹK2`Qb 2 QT2`�ÏǤ2b- ;2QK2i`B� 2 K2/B/�- Q`;�MBx�Ï½Q 2 i`�i�K2MiQ /2
/�/Qb 2 �H;2#`�X 1K T�`iB+mH�`- �T`2b2Mi�KQb Qb `2bmHi�/Qb `2H�iBpQb ¨ +�`�i2`Bx�Ï½Q /Q +QM?2+BK2MiQ
;2QKûi`B+Q /Qb 2bim/�Mi2b- MQ KQK2MiQ /Q b2m BM;`2bbQ M� HB+2M+B�im`�X Pb `2bmHi�/Qb 2M+QMi`�/Qb
M2bi� 7�b2 BMB+B�H /� BMp2biB;�Ï½Q �T2b�` /2 2pB/2M+B�`2K �H;mK� 7�+BHB/�/2 /Qb 2bim/�Mi2b MQ [m2
`2bT2Bi� ¨ pBbm�HBx�Ï½Q 2bT�+B�H- `2p2H�K mK T�`+Q +QM?2+BK2MiQ ;2QKûi`B+Q /Qb 2bim/�Mi2b- [m2`
`2H�iBp�K2Mi2 � +QM+2BiQb #�bB+Qb /2 ;2QK2i`B�- [m2` `2H�iBp�K2Mi2 ¨ +QKT`22Mb½Q 2 �THB+�Ï½Q /�b
T`QT`B2/�/2b 2H2K2Mi�`2b /�b 7Q`K�b ;2QKûi`B+�bX �+BK� /2 im/Q- 2 MQ K2bKQ b2MiB/Q- bQ#`2bb�2K �b
/B}+mH/�/2b /Qb 2bim/�Mi2b 2K `2H�Ï½Q ¨b i`�Mb7Q`K�ÏǤ2b ;2QKûi`B+�bX

S�H�p`�b@*?�p2, +QM?2+BK2MiQ K�i2K�iB+Qc 7mim`Qb T`Q72bbQ`2bc ;2QK2i`B�X

R AMi`Q/mÏ½Q

1bi2 �`iB;Q 2K�M� /2 mK 2bim/Q [m2 T`Q+m`� +QKT`22M/2` Q +QM?2+BK2MiQ /Q +QMi2ȹ/Q � 2MbBM�`
T2HQ T`Q72bbQ` UMQ b2MiB/Q [m2 H?2 û /�/Q TQ` a?mHK�M- RN3eV /Qb 2bim/�Mi2b /� GB+2M+B�im`� 2K
1/m+�Ï½Q "�bB+� /� 1b+QH� amT2`BQ` /2 1/m+�Ï½Q 2 *BāM+B�b aQ+B�Bb U1a1*aV /Q AMbiBimiQ SQHBiû+MB+Q
/2 G2B`B� UASGV- MQ [m2 `2bT2Bi� �Qb 9 ;`�M/2b i2K�b K�i2K�iB+Qb- MQK2�/�K2Mi2 MȹK2`Qb 2 QT2`�ÏǤ2b-
;2QK2i`B� 2 K2/B/�- Q`;�MBx�Ï½Q 2 i`�i�K2MiQ /2 /�/Qb 2 �H;2#`�X

Pb i`�#�H?Qb /2 "�HH- h?�K2b 2 S?2HTb Ukyy3V `2iQK�K � +QM+2im�HBx�Ï½Q /2 a?mHK�M URN3eV 2b@
T2+B}+�M/Q i`āb +QKTQM2Mi2b /Q +QM?2+BK2MiQ /Q +QMi2ȹ/Q b2M/Q T�`iB+mH�`K2Mi2 `2H2p�Mi2 T�`� 2bi2
i`�#�H?Q- � +QKTQM2Mi2 `2H�iBp� �Q *QKKQM *QMi2Mi EMQrH2/;2 U**EV [m2 BM+HmB Qb +QM?2+BK2MiQb
`2H�iBpQb �Qb iƦTB+Qb 2K bB K2bKQb- Qm b2D�- Q b�#2` 7�x2` M� ƦiB+� /Q miBHBx�/Q` UQ#i2` mK� `2bTQbi�
+Q``2i� � mK� [m2bi½Q K�i2K�iB+� Qm b�#2` /2i2`KBM�` Q `2bmHi�/Q /2 mK� QT2`�Ï½QVX

*QK Q 2bim/Q T`2i2M/2@b2 UBV /B�;MQbiB+�` Q +QM?2+BK2MiQ K�i2K�iB+Q U+QM+2BiQb 2 T`Q+2bbQb `2H2@
p�Mi2bV [m2 Qb 7mim`Qb T`Q72bbQ`2b TQbbm2K MQ KQK2MiQ 2K [m2 BMB+B�K � HB+2M+B�im`�c UBBV /2b+`2p2`
�b B/2B�b 2 +QM+2ÏǤ2b /Qb 7mim`Qb T`Q72bbQ`2b 2K `2H�Ï½Q �Qb +QM+2BiQb 2 T`Q+2/BK2MiQb K�i2K�iB+Qbc
UBBBV /2b+`2p2` Q +QM?2+BK2MiQ K�i2K�iB+Q [m2 Qb 7mim`Qb T`Q72bbQ`2b TQbbm2K MQ KQK2MiQ 2K [m2
}M�HBx�K � HB+2M+B�im`�c UBpV +QKT�`�`- �M�HBb�`- /Bb+miB` 2 `2~2iB` bQ#`2 Q +QM?2+BK2MiQ K�i2K�iB+Q
/Qb 2bim/�Mi2b MQ BMő+BQ 2 MQ }M�H /� HB+2M+B�im`�c UpV �M�HBb�` � T2`+2Ï½Q /Qb 2bim/�Mi2b 2K `2H�Ï½Q
�Q b2m +QM?2+BK2MiQ K�i2K�iB+Q MQ BMő+BQ 2 MQ }M�H /Q +m`bQc 2 UpBV +QMbi`mB` K�i2`B�Bb- `27Q`KmH�`
+QMi2ȹ/Qb 2 KûiQ/Qb �bbQ+B�/Qb ¨b mMB/�/2b +m``B+mH�`2b /2 K�i2K�iB+� /Q +m`bQ [m2 7�+BHBi2K � U`2V
+QMbi`mÏ½Q /Q +QM?2+BK2MiQ K�i2K�iB+Q /Qb 2bim/�Mi2bX

P 2bim/Q i2p2 BMő+BQ MQ �MQ H2iBpQ /2 kyR8fkyRe- i2M/Q +QKQ Tȹ#HB+Q@�HpQ Qb 2bim/�Mi2b [m2 b2
K�i`B+mH�`�K MQ RXǞ �MQ /2 GB+2M+B�im`� /2 1/m+�Ï½Q "�bB+� /� 1a1*a M2bb2 K2bKQ �MQ H2iBpQX LQ
�K#BiQ /� BMp2biB;�Ï½Q 2KTő`B+� 7Q`�K BKTH2K2Mi�/Qb [m�i`Q [m2biBQM�`BQb � 2bb2b 2bim/�Mi2bX *�/�
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mK /Qb [m2biBQM�`BQb T`Q+m`Qm B/2MiB}+�` Q +QM?2+BK2MiQ /Qb 7mim`Qb T`Q72bbQ`2b `2H�iBp�K2Mi2 � +�/�
mK /Qb ;`�M/2b i2K�b K�i2K�iB+Qb /Q +m``ő+mHQ UMȹK2`Qb 2 QT2`�ÏǤ2b- ;2QK2i`B�- �H;2#`� 2 Q`;�MBx�@
Ï½Q 2 i`�i�K2MiQ /2 /�/QbVX �bbBK- +QM+Hmő/� � T`BK2B`� 7�b2 /Q 2bim/Q- M2bi2 �`iB;Q- �T`2b2Mi�K@b2
�T2M�b Qb `2bmHi�/Qb `2H�iBpQb �Q /B�;MƦbiB+Q /Q +QM?2+BK2MiQ ;2QKûi`B+Q /2 j9 2bim/�Mi2b �[m�M/Q
/Q BMő+BQ /� HB+2M+B�im`�X SQ` +QMb2;mBMi2- /2TQBb /2 mK� T2[m2M� �#Q`/�;2K ¨b Q`B2Mi�ÏǤ2b +m``B@
+mH�`2b T�`� Q 2MbBMQ /� ;2QK2i`B�- #2K +QKQ � �H;mMb `2bmHi�/Qb /2 2bim/Qb bQ#`2 Q +QM?2+BK2MiQ
;2QKûi`B+Q /2 7mim`Qb T`Q72bbQ`2b- û �T`2b2Mi�/� � K2iQ/QHQ;B� �/Qi�/�- b2;mBM/Q@b2 mK� �M�HBb2 2
/Bb+mbb½Q /Qb `2bmHi�/Qb 2 TQ` ȹHiBKQ- �H;mK�b +QMbB/2`�ÏǤ2b }M�BbX

k *QM?2+BK2MiQ ;2QKûi`B+Q /Qb T`Q72bbQ`2b

LQb ȹHiBKQb �MQb- � ;2QK2i`B� iQ`MQm@b2 mK BKTQ`i�Mi2 /2bő;MBQ MQ 2MbBMQ /� K�i2K�iB+�X .2 7�+iQ- �b
Q`B2Mi�ÏǤ2b BMi2`M�+BQM�Bb UL*hJ- kyyyc h�Gh2�K- kyy8V �TQMi�K T�`� � BKTQ`i�M+B� /Q +QMi`B#miQ
/� ;2QK2i`B�- [m2` M� �M�HBb2 /2 bBim�ÏǤ2b [mQiB/B�M�b- [m2` M�b +QM2tǤ2b [m2 T2`KBi2 2bi�#2H2+2` 2Mi`2
Qb /B72`2Mi2b i2K�b /� K�i2K�iB+�X L2bi2 b2MiB/Q- Q L*hJ UkyyyV- �}`K� 2 `27Q`Ï� � BKTQ`i�M+B�
/� ;2QK2i`B� MQb T`BK2B`Qb �MQb /2 2b+QH�`B/�/2- B/2B� +Q``Q#Q`�/� TQ` SQMi2 UkyykV- �Q `2+QM?2+2`
[m2 � ;2QK2i`B� T2`KBi2 mK� HB;�Ï½Q QTQ`imM� 2Mi`2 � K�i2K�iB+� 2 Q KmM/Q `2�H- 7mM+BQM�M/Q
+QKQ 2BtQ �;HmiBM�/Q` /2 iQ/Q Q +QM?2+BK2MiQ K�i2K�iB+QX 1K SQ`im;�H- � BMp2biB;�Ï½Q `2�HBx�/�-
/2b/2 Q BMő+BQ /Q KBHûMBQ- KQbi`� [m2 7QB /�/Q K�BQ` `2H2pQ �Q /2b2MpQHpBK2MiQ /�b +�T�+B/�/2b /2
pBbm�HBx�Ï½Q 2bT�+B�H- [m2` � /m�b [m2` � i`āb /BK2MbǤ2b- p�HQ`Bx�M/Q@b2 � �iBpB/�/2 2tT2`BK2Mi�H /Qb
�HmMQb +QK `2+m`bQ � K�i2`B�Bb K�MBTmH�p2Bb 2 � T`Q;`�K�b /2 ;2QK2i`B� /BM�KB+�X P S`Q;`�K� /2
7Q`K�Ï½Q +QMiőMm� /2 J�i2K�iB+� US6*JV- 2Mi`2 kyy8 2 kyRR- +QMi`B#mBm- /2 KQ/Q bB;MB}+�iBpQ- T�`�
2bi2 MQpQ QH?�` bQ#`2 � ;2QK2i`B� 2 Q KQ/Q /2 � i`�#�H?�` M�b b�H�b /2 �mH� /Q RXǞ *1"X AM72HBxK2Mi2-
Q T`Q;`�K� /2 K�i2K�iB+� /2 kyRj p2BQ +QMi`�`B�` /`�biB+�K2Mi2 2bi2 +�KBM?Q- pQHi�M/Q � p�HQ`Bx�` Q
2MbBMQ �#bi`�iQ /�b B/2B�b ;2QKûi`B+�b- T`BpBH2;B�M/Q Qb +QM?2+BK2MiQb 7�+im�Bb 2 Q `�+BQ+őMBQ /2/miBpQ
2 miBHBx�M/Q- TQ` p2x2b- mK� HBM;m�;2K /2K�bB�/Q 7Q`K�H T�`� Qb �HmMQb � [m2 b2 /2biBM�X

LQ 2Mi�MiQ- i½Q Qm K�Bb BKTQ`i�Mi2 [m2 �b Q`B2Mi�ÏǤ2b /B/�iB+�b 2 +m``B+mH�`2b- T�`� Q 2MbBMQ 2
�T`2M/Bx�;2K /� ;2QK2i`B�- û � 7Q`K�Ï½Q /Qb T`Q72bbQ`2b M2bi2 /QKőMBQ 2 Q +QM?2+BK2MiQ ;2QKûi`B+Q
[m2 p½Q +QMbi`mBM/Q �Q HQM;Q /Q b2m T2`+m`bQ 7Q`K�iBpQX _B#2B`Q 2 *�#`Bi� Ukyy9V H�K2Mi�K [m2
� 7Q`K�Ï½Q /2 T`Q72bbQ`2b i2M?� pBM/Q � b2` T2M�HBx�/� MQ [m2 /Bx `2bT2BiQ ¨ ;2QK2i`B� 2 bm;2`2K
[m2 2bi2 `�KQ /� K�i2K�iB+� `2iQK2 Q b2m Hm;�` T`BpBH2;B�/Q M� 7Q`K�Ï½Q /2 /Q+2Mi2b- `2+Q``2M/Q �
�K#B2Mi2b /2 ;2QK2i`B� /BM�KB+�X

L� `2�HB/�/2- 2bim/Qb `2+2Mi2b `2p2H�K � 2tBbiāM+B� /2 mK T�`+Q +QM?2+BK2MiQ bQ#`2 iƦTB+Qb #�bB+Qb
/2 ;2QK2i`B�- TQ` T�`i2 /Qb T`Q72bbQ`2b /2 K�i2K�iB+� 2 7mim`Qb T`Q72bbQ`2b /2 K�i2K�iB+�X SQ`
2t2KTHQ- *QMi�v 2 SQFbm UkyRkV +QM+Hmő`�K [m2 Qb 7mim`Qb T`Q72bbQ`2b [m2 T�`iB+BT�`�K MQ b2m 2bim/Q-
b2 bBim�p�K 2Mi`2 Qb Mőp2Bb y 2 k /� i�tQMQKB� /2 o�M >B2H2- M½Q b2M/Q +�T�x2b /2 �M�HBb�` �b };m`�b
2K i2`KQb /�b bm�b +�`�i2`őbiB+�b 2 T`QT`B2/�/2b- #�b2�M/Q �b bm�b `2bTQbi�b �T2M�b M� �T�`āM+B� 7őbB+�
/�b };m`�bX 1K T�`iB+mH�`- M½Q +QKT`22M/B�K � `2H�Ï½Q /2 BM+Hmb½Q 2Mi`2 /B72`2Mi2b [m�/`BH�i2`Qb- M½Q
+QMb2;mBM/Q /2}MB` 2bi�b };m`�b � T�`iB` /�b bm�b T`QT`B2/�/2bX LQ K2bKQ b2MiB/Q- mK 2bim/Q H2p�/Q
� +�#Q TQ` a2MF 2i �HX UkyyN- +Bi�/Q TQ` J2bi`BM?Q UkyR8VV- `2�HBx�/Q MQ BMő+BQ /2 mK T`Q;`�K� /2
7Q`K�Ï½Q /2 T`Q72bbQ`2b- 2pB/2M+BQm 7`�;BHB/�/2b MQ +QM?2+BK2MiQ /Qb T�`iB+BT�Mi2b- MQK2�/�K2Mi2 MQ
[m2 /Bx `2bT2BiQ ¨b T`QT`B2/�/2b /2 TQHő;QMQb 2 TQHB2/`QbX h�K#ûK 6mDBi� 2 CQM2b UkyyeV T`Q+m`�`�K
BMp2biB;�` /2 [m2 KQ/Q mK +QMDmMiQ /2 T`Q72bbQ`2b 2K 7Q`K�Ï½Q U2bi�;BQV mb�p� Q b2m +QM?2+BK2MiQ
bQ#`2 �b T`QT`B2/�/2b /Qb T�`�H2HQ;`�KQb M� `2bQHmÏ½Q /2 T`Q#H2K�bX Pb `2bmHi�/Qb KQbi`�K [m2
� K�BQ`B� /Qb T�`iB+BT�Mi2b `2p2HQm mK +QM?2+BK2MiQ /2}+B2Mi2 bQ#`2 Q �bbmMiQX lK Qmi`Q 2bim/Q-
/2b2MpQHpB/Q TQ` .B+Fv UkyR8V- T`Q+m`�M/Q �M�HBb�` Q +QM?2+BK2MiQ K�i2K�iB+Q /Qb T`Q72bbQ`2b /Qb
T`BK2B`Qb �MQb- `2p2HQm [m2 K�Bb /Q [m2 � 2tT2`BāM+B� T`Q}bbBQM�H- Q +QM?2+BK2MiQ 2 � b2;m`�MÏ� T�`�
2MbBM�` ;2QK2i`B�- �/pāK /� [m�HB/�/2 /� 7Q`K�Ï½Q BMB+B�H /Qb /Q+2Mi2b M2bi2 /QKőMBQX

LQ MQbbQ T�őb- � BMp2biB;�Ï½Q H2p�/� � +�#Q TQ` *QmiQ 2 o�H2 UkyRkV- MmK� im`K� /2 HB+2M+B�im`�
2K 1/m+�Ï½Q "�bB+�- T`Q+m`Qm +�`�i2`Bx�` Q +QM?2+BK2MiQ ;2QKûi`B+Q /Qb 2bim/�Mi2b 2 KQbi`Qm [m2
2bi2b `2p2H�`�K +QM?2+BK2MiQb ;2QKûi`B+Qb TQm+Q bƦHB/Qb 2 TQm+Q +QMbBbi2Mi2b `2H�iBp�K2Mi2 � MQÏǤ2b
;2QKûi`B+�b 2H2K2Mi�`2bX P 2bim/Q `2�HBx�/Q /2 �+Q`/Q +QK Q SJ1" UkyydV T`Q+m`Qm BMp2biB;�` Q
+QM?2+BK2MiQ ;2QKûi`B+Q /Qb 2bim/�Mi2b `2H�iBp�K2Mi2 � [m�i`Q ;`�M/2b +�i2;Q`B�b, +QM?2+BK2MiQ
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2 +QKT`22Mb½Q /2 +QM+2BiQb- `�+BQ+őMBQ- +QKmMB+�Ï½Q 2 `2bQHmÏ½Q /2 T`Q#H2K�bX 1K [m�H[m2` /�b
+�i2;Q`B�b Qb `2bmHi�/Qb 7Q`�K BM72`BQ`2b � 8yW- b�HB2Mi�M/Q@b2 �b +�i2;Q`B�b +QKmMB+�Ï½Q 2 `2bQHmÏ½Q /2
T`Q#H2K�b- �K#�b +QK `2bmHi�/Qb �#�BtQ /Qb jyWX �M�HBb�M/Q mK� [m2bi½Q 2MpQHp2M/Q [m2` +QM+2BiQb
2H2K2Mi�`2b /2 ;2QK2i`B�- [m2` � +�T�+B/�/2 /2 +QKmMB+�Ï½Q- *QmiQ 2 o�H2 UkyRkV `272`2K [m2 ǳ�
/B}+mH/�/2 /2KQMbi`�/� M� +QKmMB+�Ï½Q K�i2K�iB+�- � +QM7mb½Q 2 7�Hi� /2 +QM+2BiQb 2H2K2Mi�`2b
/2KQMbi`�/� T2H�b `2bTQbi�b [m2 2bi2b �HmMQb /2`�K � mK� [m2bi½Q i½Q bBKTH2b- û mK 7�iQ` [m2 �
iQ/Qb MƦb 2/m+�/Q`2b MQb /2p2 T`2Q+mT�`Ǵ UTX kReVX *QM+Hm2K- 2Mi½Q- [m2 û M2+2bb�`BQ [m2 �Q HQM;Q
/� 7Q`K�Ï½Q /Qb 7mim`Qb T`Q72bbQ`2b /Qb T`BK2B`Qb �MQb b2 p�HQ`Bx2 � :2QK2i`B�X h�K#ûK oBb2m-
�HK2B/� 2 62`M�M/2b UkyRjV �}`K�K [m2- �T2b�` /� BMp2biB;�Ï½Q 2K 2/m+�Ï½Q K�i2K�iB+�- /2b/2
?� K�Bb /2 /m�b /û+�/�b- �bbmKB` � M2+2bbB/�/2 /2 p�HQ`Bx�Ï½Q /2 MQp�b /BM�KB+�b /Q +QM?2+BK2MiQ
;2QKûi`B+Q- i2K bB/Q /B7ő+BH � bm� BMi`Q/mÏ½Q M� b�H� /2 �mH�X a2;mM/Q Qb �miQ`2b- +QMi`B#mB 2K H�`;�
2b+�H� T�`� 2bi2 T`Q#H2K�- � 7Q`K�Ï½Q BMB+B�H 2 +QMiőMm� /2 T`Q72bbQ`2b- [m2 M½Q 7�+BHBi� � +QM+`2iBx�Ï½Q
/�b `2+QK2M/�ÏǤ2b /� BMp2biB;�Ï½Q T�`� Q 2MbBMQ /� ;2QK2i`B�X _2bTQMb�#BHBx�K- �BM/�- � 7Q`K�Ï½Q
BMB+B�H /2 T`Q72bbQ`2b TQ`- �iû ?� #2K TQm+Q i2KTQ- M½Q +QMi2KTH�` +QK � /2pB/� āM7�b2 � 7Q`K�Ï½Q
�Q Mőp2H /� ;2QK2i`B�- �Q +QMi`�`BQ /� p�HQ`Bx�Ï½Q [m2 i`�/B+BQM�HK2Mi2 i2K bB/Q /�/� �Qb MȹK2`Qb 2
¨ �H;2#`�X Pb `2bmHi�/Qb /Q 2bim/Q /2b2MpQHpB/Q TQ` oBb2m 2i �HX UkyRjV- +QK /m�b T`Q72bbQ`�b /Q RXǞ
*1"- `2�HÏ�K � BMb2;m`�MÏ� /�b /Q+2Mi2b `2H�iBp�K2Mi2 � +QMi2ȹ/Qb ;2QKûi`B+Qb- +mDQ +QM?2+BK2MiQ
b2 7mM/�K2Mi�p� 2K /2}MBÏǤ2b 2 M½Q M� +QKT`22Mb½Q /�b B/2B�b 2 +QM+2BiQbX a2;mM/Q Qb �miQ`2b- �b
+QM+2ÏǤ2b 7Q`K�/�b �Q HQM;Q /2 iQ/� � 7Q`K�Ï½Q +QM/B+BQM�K �b T`�iB+�b T2/�;Ʀ;B+�b- p2`B}+�M/Q@b2
[m2 Q +QM?2+BK2MiQ /B/�iB+Q 2 +m``B+mH�` 2pB/2M+B�/Q T2H�b T`Q72bbQ`�b 2MpQHpB/�b- M½Q 7QB ;�`�MiB� /�
`22bi`mim`�Ï½Q +QM+2im�H [m2 b2 BKTmM?�X

1bi� bBim�Ï½Q- TQ`ûK- M½Q û `2+2Mi2X lK 2bim/Q H2p�/Q � +�#Q TQ` J�iQb 2K RN38 UJ�iQb- RN38V
`2+QK2M/�p� mK K�BQ` /2b2MpQHpBK2MiQ /Q +QM?2+BK2MiQ ;2QKûi`B+Q /Qb 7mim`Qb T`Q72bbQ`2b /Qb T`B@
K2B`Qb �MQbX P 2bim/Q /2b2MpQHpB/Q T2HQ �miQ`- T`Q+m`�M/Q �M�HBb�` Q +QM?2+BK2MiQ ;2QKûi`B+Q /2
7mim`Qb 2/m+�/Q`2b 2 T`Q72bbQ`2b /Q RXǞ *1"- KQbi`Qm [m2 � ;`�M/2 K�BQ`B� /Qb BM[mB`B/Qb iBM?�
;`�M/2b /B}+mH/�/2b `2H�iBp�K2Mi2 ¨ BM+Hmb½Q /2 +H�bb2b MQ +QMDmMiQ /Qb [m�/`BH�i2`Qb- b2M/Q Qb b2mb
`�+BQ+őMBQb K�Bb BM~m2M+B�/Qb T2H� BMimBÏ½Q 7őbB+� /Q [m2 T2H�b T`QT`B2/�/2b /�b };m`�bX �bbBK- ?�
H�`;Qb �MQb [m2 � BMp2biB;�Ï½Q 2K 2/m+�Ï½Q K�i2K�iB+� i2K pBM/Q � K�MB72bi�` T`2Q+mT�Ï½Q `2H�iBp�@
K2Mi2 �Qb `2~2tQb /Q +QM?2+BK2MiQ ;2QKûi`B+Q /Qb T`Q72bbQ`2b /Qb T`BK2B`Qb �MQb M�b bm�b T`�iB+�b
T2/�;Ʀ;B+�b TQBb- +QKQ `272`2K SQMi2 2 a2``�xBM� UkyyyV- b2 Q T`Q72bbQ` M½Q b2 b2Mi2 b2;m`Q `2H�iBp�@
K2Mi2 �Q b2m +QM?2+BK2MiQ ;2QKûi`B+Q- /B}+BHK2Mi2 b2 b2MiB`� KQiBp�/Q T�`� Q i`�#�H?�` +QK Qb b2mb
�HmMQbX

j J2iQ/QHQ;B�

*QM7Q`K2 D� `272`B/Q- 2bi2 �`iB;Q BMb2`2@b2 MmK� BMp2biB;�Ï½Q [m2 i2K +QKQ Q#D2iBpQ +QKT`22M/2` Q
+QM?2+BK2MiQ K�i2K�iB+Q /Qb 2bim/�Mi2b /� HB+2M+B�im`� 2K 1/m+�Ï½Q "�bB+� /� 1a1*aX � BMp2biB@
;�Ï½Q 2M+QMi`�@b2 Q`;�MBx�/� 2K /m�b 7�b2bX L� T`BK2B`� 7�b2- MQ BMő+BQ /Q �MQ H2iBpQ /2 kyR8fkyRe-
Qb 2bim/�Mi2b [m2 BM;`2bb�`�K MQ RXǞ �MQ /Q +m`bQ- `2bTQM/2`�K � [m�i`Q [m2biBQM�`BQb `272`2Mi2b �
+�/� mK /Qb T`BM+BT�Bb iƦTB+Qb K�i2K�iB+Qb UMȹK2`Qb 2 QT2`�ÏǤ2b- ;2QK2i`B� 2 K2/B/�- Q`;�MBx�Ï½Q
2 i`�i�K2MiQ /2 /�/Qb 2 �H;2#`�VX LQ }M�H /� HB+2M+B�im`�- 2bi2b K2bKQb 2bim/�Mi2b `2bTQM/2`½Q �Qb
K2bKQb [m2biBQM�`BQb- T2`KBiBM/Q �bbBK mK� �M�HBb2 [m2 b2 +QM+`2iBx�`� � p�`BQb Mőp2Bb,

Ĝ �M�HBb2 /Q +QM?2+BK2MiQ K�i2K�iB+Q /Qb 2bim/�Mi2b MQ BMő+BQ /� HB+2M+B�im`�c
Ĝ �M�HBb2 /Q +QM?2+BK2MiQ K�i2K�iB+Q /Qb 2bim/�Mi2b MQ }M�H /� HB+2M+B�im`�c
Ĝ �M�HBb2 +QKT�`�iBp� /Q +QM?2+BK2MiQ K�i2K�iB+Q /Qb 2bim/�Mi2b MQ BMő+BQ 2 MQ }M�H /� HB+2M@

+B�im`�X

S�`� 2bi� BMp2biB;�Ï½Q �/QiQm@b2 Q T�`�/B;K� BMi2`T`2i�iBpQ- +QK mK� �#Q`/�;2K 2bb2M+B�HK2Mi2
[m�HBi�iBp�- `2�HBx�M/Q@b2- MQ 2Mi�MiQ- �H;mK�b bőMi2b2b [m�MiBi�iBp�b /2 +�`�i2` /2b+`BiBpQ +QK `2@
+m`bQ � /�/Qb 7�+im�Bb Q#iB/Qb �i`�pûb /Qb [m2biBQM�`BQbX �bbBK- miBHBxQm@b2- BMB+B�HK2Mi2- � 2bi�iőbiB+�
/2b+`BiBp�- MQK2�/�K2Mi2 �i`�pûb /Q +�H+mHQ /2 7`2[māM+B�b �#bQHmi�b 2 `2H�iBp�b Q [m2 7�+BHBiQm mK�
T`BK2B`� Q#b2`p�Ï½Q ;HQ#�H /Qb `2bmHi�/QbX *QKTH2K2Mi�`K2Mi2 Qb /�/Qb 7Q`�K B;m�HK2Mi2 �M�HBb�/Qb



R83 *m``ő+mHQ 2 6Q`K�Ï½Q /2 1/m+�/Q`2b 2 S`Q72bbQ`2b

`2+Q``2M/Q ¨ �M�HBb2 /2 +QMi2ȹ/QX P Q#D2iBpQ T`BM+BT�H 7QB /2b+`2p2` �b B/2B�b 2 +QM+2ÏǤ2b /Qb 2bim/�M@
i2b 2K `2H�Ï½Q �Qb +QM+2BiQb 2 T`Q+2/BK2MiQb �M�HBb�/Qb- MQK2�/�K2Mi2 +�`�i2`Bx�` Q +QM?2+BK2MiQ
K�i2K�iB+Q /Qb 2bim/�Mi2b- /2b+`2p2M/Q Qb T`Q+2bbQb- +QM+2BiQb 2 `�+BQ+őMBQb [m2 `2�HBx�K 2 Q KQ/Q
+QKQ Qb +QKmMB+�K TQ` 2b+`BiQX � �M�HBb2 /2 +QMi2ȹ/Q +2Mi`Qm@b2 2K +�i2;Q`B�b /2 �M�HBb2 /2}MB/�b
� T�`iB` /Qb +QMi2ȹ/Qb K�i2K�iB+Qb H2+BQM�/Qb M�b /B72`2Mi2b mMB/�/2b +m``B+mH�`2b /2 J�i2K�iB+� /�
HB+2M+B�im`� 2K 1/m+�Ï½Q "�bB+� /� 1a1*a /Q ASGX

L2bi2 �`iB;Q �T`2b2Mi�K@b2 Qb `2bmHi�/Qb Q#iB/Qb �i`�pûb /�b `2bTQbi�b �Q [m2biBQM�`BQ bQ#`2 :2@
QK2i`B�- /2 j9 /Qb 8y 2bim/�Mi2b [m2 b2 2M+QMi`�p�K K�i`B+mH�/Qb MQ RXǞ �MQ /� HB+2M+B�im`� 2K
1/m+�Ï½Q "�bB+� /� 1a1*a- MQ BMő+BQ /Q �MQ H2iBpQ /2 kyR8fkyReX

.2 `272`B` [m2 Q [m2biBQM�`BQ `2H�iBpQ ¨ :2QK2i`B� 7QB +QMbi`mő/Q `2+Q``2M/Q � [m2biǤ2b 2MpQHp2M/Q
MQÏǤ2b ;2QKûi`B+�b #�bB+�b 2ti`�ő/�b /2 K�Mm�Bb 2 2t�K2b Q}+B�Bb /2 NXǞ �MQ 2 2M+QMi`�@b2 Q`;�MBx�/Q
2K [m�i`Q +�i2;Q`B�b Uh�#2H� RVX

h�#2H� R, *�i2;Q`B�b /2 �M�HBb2X
*�i2;Q`B�b /2 �M�HBb2 Zm2biǤ2b
oBbm�HBx�Ï½Q 2bT�+B�H 9-8-3-N-Rk-Rj

S`QT`B2/�/2b 2 *H�bbB}+�Ï½Q /2 7Q`K�b R-k-j-e-d-Ry-RR
*QKmMB+�Ï½Q /2 B/2B�b ;2QKûi`B+�b R-k-j-d

h`�Mb7Q`K�ÏǤ2b ;2QKûi`B+�b R9-R8
� �M�HBb2 `2�HBx�/� T`Q+m`Qm b�HB2Mi�` Q [m2 /2 K�Bb bB;MB}+�iBpQ 2K2`;Bm /�b `2bTQbi�b- `2H�iBp�@

K2Mi2 � +�/� mK� /�b +�i2;Q`B�bX

9 �M�HBb2 2 /Bb+mbb½Q /Qb `2bmHi�/Qb

a2;m2@b2 mK� �T`2b2Mi�Ï½Q /Qb `2bmHi�/Qb `272`2Mi2b � +�/� mK� /�b +�i2;Q`B�b- b�HB2Mi�M/Q@b2 Qb
�bT2iQb `2H�iBp�K2Mi2 �Qb [m�Bb Qb 2bim/�Mi2b `2p2H�`�K- [m2` K�Bb b2;m`�MÏ�- [m2` K�Bb /B}+mH/�/2bX

LQ [m2 /Bx `2bT2BiQ ¨ T`BK2B`� +�i2;Q`B� UpBbm�HBx�Ï½Q 2bT�+B�HV- Qb `2bmHi�/Qb KQbi`�K [m2 Qb
2bim/�Mi2b M½Q iBp2`2K /B}+mH/�/2 2K `2bTQM/2` +Q``2i�K2Mi2 ¨ K�BQ`B� /�b [m2biǤ2b [m2 BMi2;`�p�K
� K2bK�X �bbBK- 7QB +QK �H;mK� 7�+BHB/�/2 [m2 B/2MiB}+�`�K TH�MB}+�ÏǤ2b /2 bƦHB/Qb ;2QKûi`B+Qb-
`2p2H�M/Q 7�+BHB/�/2 2K BbQH�` Qm /2bi�+�` T�`i2b /2 };m`�b- +QKQ �+QMi2+2m M�b [m2biǤ2b 9 2 Rj
�V 2 #V- iQ/�b +QK `2bmHi�/Qb +Q``2iQb �+BK� /Qb NyWX h�K#ûK [m�M/Q bQHB+Bi�/Qb � B/2MiB}+�`2K
Q MȹK2`Q /2 2H2K2MiQb U�`2bi�b 2 pû`iB+2bV /2 mK T`BbK�- /�/Q Q TQHő;QMQ /� #�b2- Qb 2bim/�Mi2b
M½Q 2pB/2M+B�`�K /B}+mH/�/2b UK�Bb /2 NyW /2 `2bTQbi�b +Q``2i�bVX .2 b�HB2Mi�`- TQ`ûK- Qb `2bmHi�/Qb
`2H�iBpQb ¨ [m2bi½Q Rj +V 2MpQHp2M/Q � +QMi�;2K /2 �`2bi�b /2 mK bƦHB/Q ;2QKûi`B+Q � T�`iB` /� BK�;2K
/� bm� TH�MB}+�Ï½Q- 2K [m2 � T2`+2Mi�;2K /2 `2bTQbi�b +Q``2i�b M½Q mHi`�T�bb� Qb dyW- 2pB/2M+B�M/Q
�H;mK�b /B}+mH/�/2b /Qb 2bim/�Mi2b `2H�iBp�K2Mi2 ¨ B/2MiB}+�Ï½Q /2bi2 iBTQ /2 2MiB/�/2b ;2QKûi`B+�b-
� T�`iB` /2 `2T`2b2Mi�ÏǤ2b /Q TH�MQX SQ` Qmi`Q H�/Q- Qb `2bmHi�/Qb 2pB/2M+B�K mK� #Q� +�T�+B/�/2 /2
`2bQHmÏ½Q /2 T`Q#H2K�b ;2QKûi`B+Qb 2K [m2 � T2`+2Ï½Q /�b `2H�ÏǤ2b 2bT�+B�Bb û 7mM/�K2Mi�H- +QKQ b½Q
2t2KTHQ �b [m2biǤ2b 8 2 3X L2bi�b [m2biǤ2b- 2MpQHp2M/Q +QMbi`mÏǤ2b +QK +m#Qb- 2K [m2 b2 T2`;mMi�p�-
[m�MiQb +m#Qb iBM?�K bB/Q M2+2bb�`BQb T�`� /2i2`KBM�/� +QMbi`mÏ½Q Qm [m�Mi�b 7�+2b 2bi�p�K TBMi�/�b
/2 /2i2`KBM�/� +Q`- Q#iBp2`�K@b2 K�Bb /2 N8W /2 `2bTQbi�b +Q``2i�bX

*QMim/Q- [m�M/Q bQHB+Bi�/Qb � B/2MiB}+�`2K TQHő;QMQb M½Q `2;mH�`2b +ƬM+�pQb U[m2bi½Q RkV- +2`+�
/2 djW /Qb 2bim/�Mi2b �T`2b2Mi�`�K /B}+mH/�/2b M2bi� B/2MiB}+�Ï½Q U6B;m`� RVX

�bbBK- �b 7Q`K�b �T`2b2Mi�/�b M½Q T�`2+2K 2M[m�/`�`@b2 M�b BK�;2Mb T�/`QMBx�/�b [m2 Qb 2bim@
/�Mi2b iāK 2K K2Mi2- D� [m2 M½Q +QMb2;mB`�K �bbQ+B�` mK� };m`� +QK b2Bb H�/Qb ¨ bm� +QM+2Ï½Q Qm
BK�;2K K2Mi�H /2 ?2t�;QMQX

1K bőMi2b2- Qb 2bim/�Mi2b T�`2+2K i2` 7�+BHB/�/2 2K �bbQ+B�` bƦHB/Qb ¨ bm� TH�MB}+�Ï½Q 2 2K +QMb@
i`mB` K2Mi�HK2Mi2 TQHB2/`Qb � T�`iB` /Q b2m TQHő;QMQ /� #�b2X 1pB/2M+B�K- �BM/�- mK� #Q� T2`+2Ï½Q
/�b `2H�ÏǤ2b 2bT�+B�Bb- +QMb2;mBM/Q p2` Qm BK�;BM�` Q#D2iQb 2K `2H�Ï½Q +QMbB;Q T`ƦT`BQb 2 2K `2H�Ï½Q
�Q Q#b2`p�/Q`X LQ 2Mi�MiQ- T�`2+2K 2tBbiB` �H;mK�b BM+QMbBbiāM+B�b MQ `2+QM?2+BK2MiQ /2 2H2K2MiQb
;2QKûi`B+Qb /Q 2bT�ÏQ `2T`2b2Mi�/Qb /2 /B72`2Mi2b 7Q`K�bX a2 T�`� Qb 2bim/�Mi2b û 7�+BH `2+QM?2+2`
mK� �`2bi� MmK� `2T`2b2Mi�Ï½Q /2 mK T`BbK�- û K�Bb /B7ő+BH B/2MiB}+�@H� M� TH�MB}+�Ï½Q `2bT2iBp�- D�
[m2- M� TH�MB}+�Ï½Q- ?� T�`2b /2 b2;K2MiQb /2 `2i� [m2 +Q``2bTQM/2K- MQ T`BbK�- � mK� ȹMB+� �`2bi�X



*m``ő+mHQ 2 6Q`K�Ï½Q /2 1/m+�/Q`2b 2 S`Q72bbQ`2b R8N

6B;m`� R, 1t2KTHQ /2 `2bTQbi� BM+Q``2i� ¨ [m2bi½Q RkX

�b 2pB/āM+B�b bm;2`2K i�K#ûK [m2 � B/2MiB}+�Ï½Q /2 7Q`K�b û +QM/B+BQM�/� T2H� bm� �T�`āM+B� 7őbB+�-
T2`+2+BQM�/� /2 7Q`K� BK2/B�i�- b2K �i2M/2` ¨b T`QT`B2/�/2b [m2 �b +�`�i2`Bx�K- i�H +QKQ û `272`B/Q
MQ 2bim/Q /2 *QMi�v 2 SQFbm UkyRkVX .2bi2 KQ/Q- Qb 2bim/�Mi2b T�`2+2K 2M+QMi`�`@b2 MQ Mőp2H R /�
i2Q`B� /2 o�M >B2HH2- pBbm�HBx�Ï½Q- 2K [m2 �b };m`�b b½Q +QKT`22M/B/�b ;HQ#�HK2Mi2- BbiQ û- �b };m`�b
b½Q 2Mi2M/B/�b T2H� bm� �T�`āM+B�X

_2H�iBp�K2Mi2 ¨ kXǝ +�i2;Q`B� UT`QT`B2/�/2b 2 +H�bbB}+�Ï½Q /2 7Q`K�bV 2 M�b [m2biǤ2b R 2 k- Qb
2bim/�Mi2b 2`�K bQHB+Bi�/Qb � /2}MB`2K [m�/`�/Q 2 `2i�M;mHQ- `2bT2iBp�K2Mi2X �b `2bTQbi�b /�/�b
2M7�iBx�K �bT2iQb BbQH�/Qb /� +�/� mK� /�b };m`�b- BMbm}+B2Mi2b Qm K2bKQ 2``�/Qb T�`� mK� /2}MBÏ½Q
K�i2K�iB+�K2Mi2 �+2Bi2X a½Q 2t2KTHQ /2bi2 iBTQ /2 `2bTQbi�- �[m2H�b 2K [m2- TQ` 2t2KTHQ MQ +�bQ
/Q [m�/`�/Q- Qb 2bim/�Mi2b b2 HBKBi�K � `272`B` � B;m�H/�/2 2Mi`2 Qb H�/Qb Qm- MQ +�bQ /Q `2i�M;mHQ- �
�}`K�` � M2+2bbB/�/2 /2 Qb H�/Qb M½Q T�`�H2HQb i2`2K +QKT`BK2MiQb /BbiBMiQb U6B;m`� kVX

6B;m`� k, _2bTQbi�b /2 mK 2bim/�Mi2 ¨b [m2biǤ2b R 2 kX
� K�BQ`B� /�b `2bTQbi�b �T`2b2Mi�/�b `2p2H� [m2 Qb 2bim/�Mi2b M½Q /2}M2K �b };m`�b � T�`iB`

/�b bm�b T`QT`B2/�/2b- M½Q 2pB/2M+B�M/Q +QKT`22Mb½Q /� `2H�Ï½Q /2 BM+Hmb½Q 2Mi`2 Q [m�/`�/Q 2 Q
`2i�M;mHQX 1bi2b `2bmHi�/Qb +Q``Q#Q`�K Qb Q#iB/Qb TQ` *QMi�v 2 SQFbm UkyRkV 2 J�iQb URN38V- [m2
b�HB2Mi�K �b /B}+mH/�/2b /2 7mim`Qb T`Q72bbQ`2b `2H�iBp�K2Mi2 ¨ BM+Hmb½Q /2 +H�bb2b MQ +QMDmMiQ /Qb
[m�/`BH�i2`Qb- b2M/Q Qb b2mb `�+BQ+őMBQb K�Bb BM~m2M+B�/Qb T2H� BMimBÏ½Q 7őbB+� /Q [m2 T2H�b T`QT`B2/�/2b
/�b };m`�bX

Pb `2bmHi�/Qb Q#iB/Qb- 2pB/2M+B�K �BM/�- � 7�Hi� /2 `B;Q` /� HBM;m�;2K miBHBx�/�- K2bKQ [m�M/Q
b½Q �T`2b2Mi�/�b /2}MBÏǤ2b [m2 `2K2i2K T�`� mK� +Q``2i� +QM+2Tim�HBx�Ï½Q- p2`B}+�M/Q@b2 mK� +H�`�
+QM7mb½Q 2Mi`2 Qb i2`KQb miBHBx�/Qb T�`� B/2MiB}+�` �b +�`�i2`őbiB+�b /2 };m`�b � /m�b /BK2MbǤ2b 2 Qb
[m2 b½Q miBHBx�/Qb T�`� B/2MiB}+�` �b +�`�i2`őbiB+�b /2 };m`�b MQ 2bT�ÏQ U6B;m`� jVX

6B;m`� j, _2bTQbi� /2 mK 2bim/�Mi2 ¨ [m2bi½Q RX
1bi�b /B}+mH/�/2b �mK2Mi�`�K T2`�Mi2 [m2biǤ2b QM/2 Qb 2bim/�Mi2b- T�`� �HûK /2 bQHB+Bi�/Qb

� B/2MiB}+�`2K TQHő;QMQb 2 M½Q TQHő;QMQb- 2Mi`2 mK +QMDmMiQ /2 };m`�b �T`2b2Mi�/�b- 7Q`�K �BM/�
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bQHB+Bi�/Qb � DmbiB}+�`2K �b bm�b QTÏǤ2b U[m2bi½Q jVX .2 b�HB2Mi�`- [m2 � K�BQ`B� /Qb 2bim/�Mi2b
M½Q �T`2b2MiQm [m�H[m2` DmbiB}+�Ï½Q T�`� �b };m`�b [m2 b2H2+BQM�`�K +QKQ b2M/Q TQHő;QMQb 2 Qb
[m2 �b �T`2b2Mi�`�K- DmbiB}+�`�K �b bm�b QTÏǤ2b +QK �`;mK2MiQb /Q iBTQ, ǳSQ`[m2 � };m`� [m2 2bi�
`2T`2b2Mi�/� 2bi� iQ/Q 2H� HB;�/�- Qm b2D�- 2bi� 72+?�/�X h2K mK� �`2� ;2QKûi`B+�Ǵ Qm ǳh2K j Qm K�Bb
H�/QbǴ U6B;m`� 9VX C� /Qb �`;mK2MiQb miBHBx�/Qb T�`� DmbiB}+�`2K �b bm�b QTÏǤ2b T�`� M½Q TQHő;QMQb
b�HB2Mi�KQb, ǳL½Q i2K H�/QbǴc lK /Qb H�/Qb T`QHQM;�@b2Ǵc h2K mK H�/Q `2/QM/QǴc aƦ i2K mK H�/QǴc
ǳh2K mK� 7�H?� /2 mK /Qb H�/QbǴc ǳaƦ i2K /QBb H�/QbǴ U6B;m`� 9VX

6B;m`� 9, _2bTQbi� /2 mK 2bim/�Mi2 ¨ [m2bi½Q jX
L�b [m2biǤ2b `2H�iBp�b � 7Q`K�b- [m2` +QK /m�b- [m2` +QK i`āb /BK2MbǤ2b- Qb 2bim/�Mi2b +QMiBMm�@

`�K � `2p2H�` /B}+mH/�/2b 2K +QM+2BiQb #�bB+QbX �bbBK- TQ` 2t2KTHQ- [m�M/Q bQHB+Bi�/Qb � B/2MiB}+�`2K
mK� };m`� [m2 �T`2b2Mi�bb2 mK T�` /2 H�/Qb T�`�H2HQb /2 2Mi`2 mK +QMDmMiQ /2 [m�i`Q };m`�b U[m2bi½Q
eV- K�Bb /2 jyW /Qb 2bim/�Mi2b B/2MiB}+Qm };m`�b [m2 M½Q +Q``2bTQM/B�K �Q bQHB+Bi�/Q U6B;m`� 8VX

6B;m`� 8, _2bTQbi� /2 mK 2bim/�Mi2 ¨ [m2bi½Q eX
1bi2b 2bim/�Mi2b T�`2+2K 2bi�#2H2+2` mK� �bbQ+B�Ï½Q U2``�/�V 2Mi`2 Q +QM+2BiQ /2 T�`�H2HBbKQ 2 �

B/2B� /2 };m`� bBKûi`B+�X
1bi� /B}+mH/�/2 2K B/2MiB}+�` Qm +�`�i2`Bx�` T`QT`B2/�/2b /2 7Q`K�b ;2QKûi`B+�b 7QB B;m�HK2Mi2

Q#b2`p�/� 2K };m`�b +QK i`āb /BK2MbǤ2bX LQK2�/�K2Mi2- M� [m2bi½Q QM/2 b2 T2/B� [m2 2tTHB+Bi�bb2K
mK� +�`�i2`őbiB+� [m2 /BbiBM;mBbb2 T`BbK�b /2 TB`�KB/2b U[m2bi½Q RRV- �T2M�b RdW /Qb 2bim/�Mi2b Q
+QMb2;mBm 7�x2`X

.2bi2 KQ/Q- T�`2+2 2pB/2Mi2 � +QM7mb½Q +QM+2im�H /Qb 2bim/�Mi2b `2H�iBp�K2Mi2 ¨ B/2MiB}+�Ï½Q /Qb
�i`B#miQb /�b 7Q`K�b 2 /�b T`QT`B2/�/2b [m2 bmTQ`i�K � bm� +H�bbB}+�Ï½Q MmK bBbi2K� Q`;�MBx�/Q- Q
[m2 p�B �Q 2M+QMi`Q /Qb `2bmHi�/Qb /2 6mDBi� 2 CQM2b UkyyeV 2 *QmiQ 2 o�H2 UkyRkVX S�`iB+mH�`K2Mi2-
MQb [m�/`BH�i2`Qb- b½Q 2b+�bb�b �b 2pB/āM+B�b `2H�iBp�K2Mi2 ¨ +QKT`22Mb½Q /� BM+Hmb½Q ?B2`�`[mB+�
2Mi`2 2bi2 iBTQ /2 };m`�b- `2bmHi�/Qb [m2 p½Q �Q 2M+QMi`Q /Qb Q#iB/Qb TQ` a2MF 2i �HX UkyyN- +Bi�/Q
TQ` J2bi`BM?Q UkyR8VVX �bbBK- Qb 2bim/�Mi2b T�`2+2K i2` /B}+mH/�/2b 2K `2+QM?2+2` �b T`QT`B2/�/2b
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/�b };m`�b ULőp2H k /2 p�M >B2H2V- HBKBi�M/Q@b2- +QKQ D� 7QB `272`B/Q- � mK T�`+Q 2Mi2M/BK2MiQ /�b
};m`�b T2H� bm� �T�`āM+B� ULőp2H R /2 p�M >B2H2VX 1bi2b `2bmHi�/Qb i�K#ûK 7Q`�K Q#iB/Qb TQ` *QMi�v
2 SQFbm UkyRkV- QM/2 Qb T�`iB+BT�Mi2b i�K#ûK �T`2b2Mi�`�K /B}+mH/�/2b 2K �M�HBb�` �b };m`�b +QK
#�b2 M�b bm�b T`QT`B2/�/2bX

lK� Qmi`� +�i2;Q`B� [m2 K2`2+2 /2bi�[m2- 2bi� �bbQ+B�/� � mK� /�b +�T�+B/�/2b i`�Mbp2`b�Bb 2K
K�i2K�iB+� 2 û T�`iB+mH�`K2Mi2 BKTQ`i�Mi2 2K ;2QK2i`B�X h`�i�@b2 /� +�i2;Q`B� j- � +QKmMB+�Ï½Q /2
B/2B�b ;2QKûi`B+�bX P iBTQ /2 +QKmMB+�Ï½Q T`2b2Mi2 M2bi� BMp2biB;�Ï½Q +BM;2@b2 �T2M�b ¨ +QKmMB+�@
Ï½Q 2b+`Bi�- T`2b2Mi2 M�b DmbiB}+�ÏǤ2b- M�b 2tTHB+�ÏǤ2b 2 M�b `2~2tǤ2b /Qb 2bim/�Mi2b- [m�M/Q � BbbQ
2`�K bQHB+Bi�/QbX *QMbB/2`�M/Q [m2 ǳQ �+iQ /2 2b+`2p2` Q#`B;� � `2~2+iB` bQ#`2 Q T`ƦT`BQ i`�#�H?Q 2 �
+H�`B}+�` T2Mb�K2MiQb bQ#`2 �b B/2B�b /2b2MpQHpB/�bǴ U"Q�pB/� 2i �HX- kyy3- TX e3V- 2Mi½Q- i`�i�@b2 /2
mK� +�i2;Q`B� 7mM/�K2Mi�H M� +�`�i2`Bx�Ï½Q /Q T2Mb�K2MiQ ;2QKûi`B+Q /Qb T�`iB+BT�Mi2bX � �M�HBb2
`2�HBx�/� KQbi`� [m2 KmBi�b /�b `2bTQbi�b /Qb 2bim/�Mi2b �T`2b2Mi�K �H;mK /2b+QM?2+BK2MiQ `2H�iB@
p�K2Mi2 �Qb i2`KQb 2bT2+ő}+Qb /2bi2 iƦTB+Q K�i2K�iB+Q, ǳQ [m�/`�/Q i2K ĘX9 �`2bi�bǴc ǳQ `2i�M;mHQ
i2K /QBb pû`iB+2b K�Bb +QKT`B/QbǴ- �Q K2bKQ i2KTQ [m2 �b bm�b DmbiB}+�ÏǤ2b 2 /2b+`BÏǤ2b 2pB/2M@
+B�K- T�`� �HûK /2 mK +QM?2+BK2MiQ ;2QKûi`B+Q `2/mxB/Q- KmBi� /B}+mH/�/2 2K `2+Q``2`2K � mK�
HBM;m�;2K K�i2K�iB+� +Q``2i� T�`� 2tTHB+Bi�`2K 2bb2 K2bKQ +QM?2+BK2MiQ U6B;m`� eVX

6B;m`� e, _2bTQbi�b /2 /QBb 2bim/�Mi2b ¨ [m2bi½Q dX

.2 b�HB2Mi�` [m2 2bi�b `2bTQbi�b b½Q KmBiQ b2K2H?�Mi2b ¨b 2M+QMi`�/�b TQ` *QmiQ 2 o�H2 UkyRkV- `2@
H�iBp�K2Mi2 ¨ K2bK� [m2bi½Q U2ti`�ő/� /2 mK� T`Qp� /2 �72`BÏ½QV- b�HB2Mi�M/Q T`2+Bb�K2Mi2 �b K2bK�b
/B}+mH/�/2b /Qb 2bim/�Mi2b 2K i2`KQb /2 +QKmMB+�Ï½Q K�i2K�iB+�- �bbQ+B�/�b �Q 7`�+Q +QM?2+BK2MiQ
K�i2K�iB+QX

SQ` +QMb2;mBMi2- T�`2+2 2tBbiB` mK� �bbQ+B�Ï½Q 7Q`i2 2Mi`2 �b /B}+mH/�/2b �Q Mőp2H +QM+2im�H- `2p2@
H�/�b T2HQb 2bim/�Mi2b MQ /QKőMBQ /� ;2QK2i`B�- 2 �b /B}+mH/�/2b 2K +QKmMB+�`2K B/2B�b ;2QKûi`B+�bX
� /BK2Mb½Q /Q +QM?2+BK2MiQ M½Q TQ/2 b2` pBbi� /2 7Q`K� /2b+QM2t� /2bi� +�T�+B/�/2 i`�Mbp2`b�H-
b2M/Q 2pB/2Mi2 [m2 Q `2/mxB/Q /QKőMBQ /2 +QM?2+BK2MiQb ;2QKûi`B+Qb +QM/B+BQM� � +�T�+B/�/2 /2
+QKmMB+�Ï½QX

SQ` ȹHiBKQ- `2H�iBp�K2Mi2 ¨ +�i2;Q`B� 9 Ui`�Mb7Q`K�ÏǤ2b ;2QKûi`B+�bV /2bi�+�@b2 � [m2bi½Q R9 QM/2
2`� T2/B/Q �Qb 2bim/�Mi2b [m2 +QMbi`mőbb2K � BK�;2K /2 mK� };m`� /�/� �i`�pûb /2 mK� `2~2t½QX
� K�BQ`B� /Qb 2bim/�Mi2b U33WV M½Q `2bTQM/2m 2 Qb `2bi�Mi2b RkW- `2bTQM/2`�K /2 7Q`K� BM+Q``2i�X
�T2b�` /�b `2bTQbi�b Q#iB/�b 2pB/2M+B�`2K � MQÏ½Q /2 `2~2t½Q- Q 7�+iQ /2 Q 2BtQ b2` Q#Hő[mQ 2 �
+QKTH2tB/�/2 /� };m`� }x2`�K +QK [m2 M2M?mK /2H2b � TQbB+BQM�bb2 +Q``2i�K2Mi2 U6B;m`� dVX

�BM/� `2H�iBp�K2Mi2 � 2bi� [m2bi½Q- [m�M/Q b2 T2/B� T�`� 272im�` � `Qi�Ï½Q /� K2bK� };m`�- mK
[m�`iQ /2 pQHi� UNyǞV- Q MȹK2`Q /2 `2bTQbi�b 7QB bmT2`BQ` UkeWV- K�b iQ/�b BM+Q``2i�bX � K�BQ`B�
/�b `2bTQbi�b 2pB/2M+B� [m2 Qb 2bim/�Mi2b iāK � MQÏ½Q /2 `Qi�Ï½Q 2K iQ`MQ /2 mK TQMiQ- K�b 7�x2K
+QM7mb½Q 2Mi`2 � `Qi�Ï½Q /2 mK [m�`iQ /2 pQHi� 2 � /2 K2B� pQHi�- Qm M½Q T`2b2`p�K � /Bbi�M+B� /�
};m`� �Q +2Mi`Q /2 `Qi�Ï½Q U6B;m`� 3VX
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6B;m`� d, _2bTQbi� /2 mK 2bim/�Mi2 ¨ [m2bi½Q R9X

6B;m`� 3, _2bTQbi� /2 mK 2bim/�Mi2 ¨ [m2bi½Q R9 �VX

1K bőMi2b2- M2bi� +�i2;Q`B�- M2M?mK 2bim/�Mi2 2pB/2M+B� �b +�T�+B/�/2b 2K �M�HBb2- HBKBi�M/Q@
b2- M� K2H?Q` /�b ?BTƦi2b2b- � `2+QM?2+2`2K Q 272BiQ /�b i`�Mb7Q`K�ÏǤ2b- K�b b2K b2` +�T�x2b /2
+QMDm;�` iQ/Qb Qb 2H2K2MiQb +�`�i2`Bx�/Q`2b /2 +�/� mK� /2H�bX _2H�iBp�K2Mi2 �Qb T�`iB+BT�Mi2b M2bi2
2bim/Q- T�`2+2 2pB/2Mi2 [m2 2bi2 iƦTB+Q /2 ;2QK2i`B� b2 �};m`� +QKQ K�Bb +QKTH2tQ 2 �[m2H2 QM/2 Qb
+QM?2+BK2MiQb �Mi2`BQ`2b b½Q K2MQb 2pB/2Mi2bX

8 *QMbB/2`�ÏǤ2b }M�Bb

L2bi2 �`iB;Q �T`2b2Mi�`�K@b2 Qb `2bmHi�/Qb /2 mK [m2biBQM�`BQ +QK Q [m�H b2 T`2i2M/2m /B�;MQbiB+�`
Q +QM?2+BK2MiQ ;2QKûi`B+Q /Qb 2bim/�Mi2b /Q RXǞ �MQ /� GB+2M+B�im`� 2K 1/m+�Ï½Q "�bB+� /� 1a1*a
/Q ASGX Pb `2bmHi�/Qb Q#iB/Qb KQbi`�K [m2 Qb 2bim/�Mi2b TQbbm2K �H;mK� +�T�+B/�/2 /2 pBbm�HBx�Ï½Q
2bT�+B�H `2p2H�M/Q b2`2K +�T�x2b /2 B/2MiB}+�` 2 /2b+`2p2` 7Q`K�b ;2QKûi`B+�b bBKTH2bX 1bi� +�T�+B/�/2
û pBbőp2H [m�M/Q +QKTǤ2K 2 /2+QKTǤ2K 7Q`K�b ;2QKûi`B+�b MQ TH�MQ 2 MQ 2bT�ÏQ- B/2MiB}+�M/Q �b
bm�b T�`i2b pBbőp2Bb 2 M½Q pBbőp2Bb- Q [m2 TQ/2 b2` `2p2H�/Q` /2 �H;mK� 2tT2`BāM+B� /2 pBbm�HBx�Ï½Q-
Q#b2`p�Ï½Q- 2tT2`BK2Mi�Ï½Q 2 `2T`2b2Mi�Ï½Q ;2QKûi`B+�b- Q#iB/� �Q HQM;Q /Q b2m T2`+m`bQ 2b+QH�`X LQ
2Mi�MiQ- �Q Mőp2H /Q +QM?2+BK2MiQ /2 +QM+2BiQb 2 T`Q+2/BK2MiQb #�bB+Qb- #2K +QKQ /Q `2+QM?2+BK2MiQ
/�b T`QT`B2/�/2b ;2QKûi`B+�b- Qb `2bmHi�/Qb }+�K #2K �[mûK /Q 2bT2`�/QX L� `2�HB/�/2- �b `2bTQbi�b
/Qb 2bim/�Mi2b 2pB/2M+B�K �b bm�b /B}+mH/�/2b M� �M�HBb2 /�b +�`�i2`őbiB+�b 2 T`QT`B2/�/2b /�b };m`�b-
+2Mi`�M/Q@b2 [m�b2 2t+HmbBp�K2Mi2 M� bm� �T�`āM+B� 7őbB+�- T2HQ [m2- ¨ 2Mi`�/� M� HB+2M+B�im`� 2K
1/m+�Ï½Q "�bB+�- T�`2+2K bBim�`@b2 MQb Mőp2Bb K�Bb #�BtQb /� i2Q`B� /2 o�M >B2H2X �bbBK- Qb 2bim/�Mi2b
`2+QM?2+2K 7Q`K�b � T�`iB` /� bm� �T�`āM+B� 7őbB+� K�b iāK /B}+mH/�/2b 2K B/2MiB}+�` T`QT`B2/�/2b
2 2K mb�@H�b T�`� +H�bbB}+�` 7Q`K�b- 2K T�`iB+mH�` mb�M/Q `2H�ÏǤ2b ?B2`�`[mB+�bX

1bi2b `2bmHi�/Qb +Q``Q#Q`�K Qb `272`B/Qb M� BMp2biB;�Ï½Q �Q Mőp2H /� 7Q`K�Ï½Q /2 T`Q72bbQ`2bX .2
7�+iQ- Qb 2bim/Qb /2 6mDBi� 2 CQM2b UkyyeV- *QMi�v 2 SQFbm UkyRkV 2 *QmiQ 2 o�H2 UkyRkV- +QM}`K�K
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[m2 Qb 2bim/�Mi2b- 7mim`Qb T`Q72bbQ`2b /Qb T`BK2B`Qb �MQb- `2p2H�K +QM?2+BK2MiQb ;2QKûi`B+Qb TQm+Q
bƦHB/Qb 2 TQm+Q +QMbBbi2Mi2b `2H�iBp�K2Mi2 � MQÏǤ2b ;2QKûi`B+�b 2H2K2Mi�`2bX

SQ` +QMb2;mBMi2- 2bi2 2bim/Q û `2p2H�/Q` /� M2+2bbB/�/2 T`2K2Mi2 /2 iQ/Q mK i`�#�H?Q /2 U`2V
+QMbi`mÏ½Q +QM+2im�H 2 T`Q+2bbm�H [m2 û M2+2bb�`BQ TƬ` 2K T`�iB+� +QK Qb 7mim`Qb T`Q72bbQ`2b /Qb
T`BK2B`Qb �MQb 2K2`;BM/Q B;m�HK2Mi2 +QK �H;mK� +2`i2x�- � B/2B� /2 [m2 � �T`2M/Bx�;2K ;2QKûi`B+�
`2�HBx�/� T2HQb 2bim/�Mi2b �Q HQM;Q /Q b2m T2`+m`bQ �+�/ûKB+Q �Mi2`BQ` U2MbBMQ #�bB+Q 2 b2+mM/�`BQV
û KmBiQ BM+BTB2Mi2X �bbBK- i�H +QKQ �}`K�K oBb2m 2i �HX UkyRjV- �T2b�` /� BMp2biB;�Ï½Q 2K 2/m+�Ï½Q
K�i2K�iB+�- /2b/2 ?� K�Bb /2 /m�b /û+�/�b- �bbmKB` � M2+2bbB/�/2 /2 p�HQ`Bx�Ï½Q /2 MQp�b /BM�KB+�b
/Q +QM?2+BK2MiQ ;2QKûi`B+Q- i2K bB/Q /B7ő+BH � bm� BMi`Q/mÏ½Q M� b�H� /2 �mH�X

e _272`āM+B�b

"Q�pB/�- �X- S�Bp�- �X- *2#QH�- :X- o�H2- GX- � SBK2Mi2H- hX Ukyy3VX � 2tT2`BāM+B� K�i2K�iB+� MQ 2MbBMQ
#�bB+Q, T`Q;`�K� /2 7Q`K�Ï½Q +QMiőMm� 2K K�i2K�iB+� T�`� T`Q72bbQ`2b /Q RXǞ 2 kXǞ +B+HQb /Q 2MbBMQ
#�bB+QX GBb#Q�, .:A.*

*QMi�v- 1X- � S�Fbm- �X UkyRkVX S`2b2`pB+2 J�i?2K�iB+b i2�+?2`bǶ mM/2`bi�M/BM;b Q7 i?2 +H�bb BM+HmbBQM
#2ir22M FBi2 �M/ b[m�`2X S`Q+2/B� Ĝ aQ+B�H �M/ "2?�pBQ`�H a+B2M+2b- 88- d3k Ĝ d33

*QmiQ- �X- � o�H2- AX UkyRkVX P +QM?2+BK2MiQ ;2QKûi`B+Q /2 7mim`Qb T`Q72bbQ`2b /Q 2MbBMQ #�bB+Q, lK� #`2p2
+�`�+i2`Bx�Ï½QX AM �SJ U1/XV- �i�b /Q ssAAA a2KBM�`BQ /2 AMp2biB;�Ï½Q 2K 1/m+�Ï½Q J�i2K�iB+�
UTTX kyd@kRNVX GBb#Q�, �SJX

6mDBi�- hX- � CQM2b- EX UkyyeVX S`BK�`v i`�BM22 i2�+?2`bǵ FMQrH2/;2 Q7 T�`�HH2HQ;`�KbX AM .X >2rBii U1/XV-
S`Q+22/BM;b Q7 i?2 "`BiBb? aQ+B2iv 7Q` _2b2�`+? BMiQ G2�`MBM; J�i?2K�iB+b- keUkV- k8@jyX lMBp2`bBiv
Q7 "`BbiQH- "a_GJX

L;- .X UkyRRVX AM/QM2bB�M T`BK�`v i2�+?2`bǶ K�i?2K�iB+�H FMQrH2/;2 7Q` i2�+?BM; ;2QK2i`v, BKTHB+�iBQMb
7Q` 2/m+�iBQM�H TQHB+v �M/ i2�+?2` T`2T�`�iBQM T`Q;`�Kb- �bB�@S�+B}+X CQm`M�H Q7 h2�+?2` 1/m+�iBQM-
jNUkV- R8R@Re9X

J�iQb- CX JX URN38VX Pb +QM+2BiQb /2 ;2QK2i`B� /Qb 7mim`Qb T`Q72bbQ`2b T`BK�`BQb 2 2/m+�/Q`2b /2 BM7�M+B�,
mK� BMp2biB;�Ï½Q #�b2�/� MQ KQ/2HQ /2 o�M >B2H2X �+i�b /Q S`Q7J�i 38 UTTX Rjy Ĝ R98VX GBb#Q�, �SJX

J2bi`BM?Q- LX UkyR8VX � 7Q`K�Ï½Q BMB+B�H /2 T`Q72bbQ`2b /Qb T`BK2B`Qb +B+HQb /Q 2MbBMQ #�bB+Q MQ /QKőMBQ /�
;2QK2i`B� 2 K2/B/�X h`�#�H?Q �T`2b2Mi�/Q M�b T`Qp�b T�`� �i`B#mBÏ½Q /2 iőimHQ /2 2bT2+B�HBbi� M� �`2�
+B2Miő}+� /2 6Q`K�Ï½Q /2 S`Q72bbQ`2b MQ 1MbBMQ "�bB+Q URXǞ 2 kXǞ *B+HQbV UM½Q Tm#HB+�/QVX a�Mi�`ûK,
1b+QH� amT2`BQ` /2 1/m+�Ï½Q /Q AMbiBimiQ SQHBiû+MB+Q /2 a�Mi�`ûKX

L*hJX UkyydVX S`BM+őTBQb 2 MQ`K�b T�`� � K�i2K�iB+� 2b+QH�`X GBb#Q�, �SJX

SQMi2- CX SX- �h a2``�xBM�- GX UkyyyVX .B/�iB+� /� K�i2K�iB+� /Q RXǞ +B+HQX GBb#Q�, lMBp2`bB/�/2 �#2`i�X

SQMi2- CX SX UkyykVX P 2MbBMQ /� K�i2K�iB+� 2K SQ`im;�H, mK� T`BQ`B/�/2 2/m+�iBp�\ AM P 2MbBMQ /�
K�i2K�iB+�, bBim�Ï½Q 2 T2`bT2iBp�b UTTX kR@8eVX GBb#Q�, *QMb2H?Q L�+BQM�H /2 1/m+�Ï½QX

_B#2B`Q- �X- � *�#`Bi�- AX UkyyjVX � ;2QK2i`B� 2 � BM7Q`K�iB+� M� 7Q`K�Ï½Q /Q T`Q72bbQ` /Q RXǞ +B+HQ /Q 2MbBMQ
#�bB+QX sAA 1M+QMi`Q /2 AMp2biB;�Ï½Q 2K J�i2K�iB+� U1A1JV /� aS*1X úpQ`�X

h�G h2�K Ukyy8VX uQmM; +?BH/`2M H2�`M K2�bm`2K2Mi �M/ ;2QK2i`vX L2i?2`H�M/b, li`2+?i lMBp2`bBiv-
6`2m/2Mi?�H AMbiBimi2X

oBb2m- 6X- �HK2B/�- CX- � 62`M�M/2b- CX UkyRjVX P +QM?2+BK2MiQ /B/�iB+Q /2 ;2QK2i`B� /2 /m�b T`Q72bbQ`�b /Q
RXǞ +B+HQX _2pBbi� A#2`Q�K2`B+�M� /2 1/m+�+BƦM J�i2K�iB+�- j9- RRj Ĝ RjyX


