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h1ti`�+iQ`, 62``�K2Mi� PaALh #�b2�/� M� 2ti`�Ï½Q
2 �M�HBb2 /2 /�/Qb �m/BQfpő/2Q

�MiƦMBQ �H#2`iQ J�`BM?Q J�;�H?½2b
1ah:@ASS

3RRyk99!2bi;XBTTXTi

h2b2 �T`2b2Mi�/� ¨ 1b+QH� amT2`BQ` /2 h2+MQHQ;B� 2 :2bi½Q
T�`� Q#i2MÏ½Q /Q ;`�m /2 J2bi`2 2K 1M;2M?�`B� AM7Q`K�iB+�

`2�HBx�/� bQ# � Q`B2Mi�Ï½Q /Q
S`Q7X .QmiQ` CQ½Q S�mHQ J�;�H?½2b

S`Q72bbQ` 2 BMp2biB;�/Q` M� 1b+QH� amT2`BQ` /2 h2+MQHQ;B� 2 :2bi½Q UASSV kyRd





�;`�/2+BK2MiQb
� `2�HBx�Ï½Q /2bi2 T`QD2iQ /2 K2bi`�/Q 7QB mK HQM;Q +�KBM?Q- MQ [m�H Tm/2 +QMi�` +QK �TQBQb
2 BM+2MiBpQb [m2 /2 mK� Qm Qmi`� 7Q`K� 7�+BHBi�`�K 2bi� KBM?� +�KBM?�/�X �Q K2m Q`B2Mi�/Q`-
S`Q72bbQ` .QmiQ` CQ½Q S�mHQ J�;�H?½2b- T2H� Q`B2Mi�Ï½Q MQ i`�#�H?Q- � bm� /BbTQMB#BHB/�/2 2 �
T2H� `2pBb½Q /Q /Q+mK2MiQX � mK �KB;Q- :BH J2M/2b- [m2 2bi2p2 b2KT`2 T`QMiQ � �Dm/�` M�b
/B}+mH/�/2b +QK [m2 K2 /2T�`2B MQ mbQ /� 7`�K2rQ`F ai2HH�`- 7`�K2rQ`F /� bm� �miQ`B�X �
iQ/Qb Qb �KB;Qb 2 +QKT�M?2B`Qb /2 +�KBM?Q- T`BM+BT�HK2Mi2 Qb [m2 K�Bb /B`2i�K2Mi2 i`�#�H?2B-
TQBb b2K Q b2m +QMi`B#miQ im/Q b2`B� K�Bb /B7ő+BHX �Qb K2mb 7�KBHB�`2b- T2HQ �TQBQ- T�+BāM+B� 2
+QKT`22Mb½Q- TQ`[m2 b2B [m2 KmBi�b p2x2b 2biBp2 �mb2Mi2X SQ` mHiBKQ- � iQ/Qb [m�MiQb /2 �H;mK�
7Q`K� +QMi`B#mő`�K T�`� [m2 �iBM;Bbb2 2bi2 Q#D2iBpQX



_2bmKQ
P +B#2` �i�[m2b iāK �mK2Mi�/Q i�MiQ 2K MȹK2`Q +QKQ 2K bQ}biB+�Ï½QX .2i2i�` 2 T`2p2MB`
� Q+Q``āM+B� /2bb2b �i�[m2b û mK i`�#�H?Q �`/mQ [m2 `2[m2` mK� pBb½Q ?QHőbiB+� /2 b2;m`�MÏ�
2MpQHp2M/Q T2bbQ�b- T`Q+2bbQb 2 i2+MQHQ;B�bX lK� /�b BMB+B�iBp�b /2 T`2p2MÏ½Q 2 /2i2Ï½Q /2
+B#2` �i�[m2b T�bb� T2H� /2}MBÏ½Q /2 mK T`QD2iQ /2 +B#2` BMi2HB;āM+B�X 1bi2b T`QD2iQb BM+Hm2K
mK +B+HQ /2 �ÏǤ2b 2 T`QKQp2K Q +QM?2+BK2MiQ bQ#`2 Qb �iQ`2b K�HB+BQbQb- KQ/Qb /2 QT2`�Ï½Q
2 pmHM2`�#BHB/�/2b 2K �Mi2+BT�Ï½Q �Qb +B#2` �i�[m2bX LQ �K#BiQ /� +B#2` BMi2HB;āM+B� mK� /�b
`272`āM+B�b #�bBH�`2b ¨ +QMbi`mÏ½Q /2 mK T`Q;`�K� û Q PaALh UPT2M aQm`+2 AMi2HHB;2M+2VX h`�i�@
b2 /� `2+QH?� /2 BM7Q`K�Ï½Q 2K 7QMi2b �#2`i�b [m2 b2 DmMi� ¨ BM7Q`K�Ï½Q BMi2`M� 2 T`QKQp2 mK
K2H?Q` +QM?2+BK2MiQ bQ#`2 �b +B#2` �K2�Ï�b 2 7Q`K�b /2 KBiB;�Ï½QX

L2bi2 i`�#�H?Q T`QTQKQb mK� 72``�K2Mi� PaALh #�b2�/� M� 2ti`�Ï½Q 2 �M�HBb2 /2 /�/Qb �m@
/BQfpő/2QX h`�i�@b2 /2 mK� 72``�K2Mi�- bQ#`2 � 7Q`K� /2 mK� �THB+�Ï½Q q2#- +�T�x /2 2ti`�B`
i2tiQ � T�`iB` /2 7QMi2b �m/BQfpő/2Q 2 T`Q+m`�` M2bb� 2ti`�Ï½Q BM7Q`K�Ï½Q [m2 TQbb� BM/B+B�` Q
TH�M2�K2MiQ Qm Q+Q``āM+B� /2 +B#2` �i�[m2bX L� #�b2 /� 72``�K2Mi� +QMbi� mK 2ti`�iQ` /2 �m/BQ
2 mK +QKT�`�/Q` /2 i2tiQX P 2ti`�iQ` 2 Q +QKT�`�/Q` 7Q`�K b2H2+BQM�/Qb �TƦb � `2�HBx�Ï½Q /2
mK 2bim/Q 2tT2`BK2Mi�H- i�K#ûK /2b+`BiQ M2bi2 i`�#�H?QX P 2bim/Q 2tT2`BK2Mi�H +QMbBbiBm M�
�M�HBb2 /2 p�`BQb 2ti`�iQ`2b 2 +QKT�`�/Q`2b +QMbB/2`�M/Q i`āb iBTQb /B72`2Mi2b /2 /�/Qb /2 BMTmi
2 i`āb B/BQK�b #�b2X Pb `2bmHi�/Qb Q#iB/Qb MQ 2bim/Q +QKT�`�iBpQb `2p2H�`�K mK� T2`+2Mi�;2K
/2 bBKBH�`B/�/2 2Mi`2 eyW � dyW T�`� }+?2B`Qb �m/BQ +QMi2M/Q /Bb+m`bQb 2 [m�M/Q Q B/BQK�
#�b2 û AM;HābX S�`� BMTmib �m/BQfpő/2Q +QK K�BQ`2b Mőp2Bb /2 `mő/Q 2 Qmi`Qb B/BQK�b [m2 M½Q Q
AM;Hāb Qb `2bmHi�/Qb b½Q 7`�M+�K2Mi2 BM72`BQ`2bX �BM/� [m2 � T2`+2Mi�;2K /2 bBKBH�`B/�/2 M½Q
b2D� 2H2p�/�- iQ/Q 2 [m�H[m2` +QMi`B#miQ /2 �miQK�iBx�Ï½Q T�`� � /2i2Ï½Q 2 T`2p2MÏ½Q /2 +B#2`
�i�[m2b û `2H2p�Mi2 2 M2bi2 �K#BiQ � �THB+�Ï½Q i2K mK T�T2H � /2b2KT2M?�`X

S�H�p`�b +?�p2@ *B#2` �K2�Ï�b- *B#2` BMi2HB;āM+B�- *B#2` b2;m`�MÏ�- PaALh



�#bi`�+i
*v#2` �ii�+Fb ?�p2 BM+`2�b2/ BM #Qi? MmK#2` �M/ bQT?BbiB+�iBQMX .2i2+iBM; �M/ T`2p2MiBM;
i?2 Q++m``2M+2 Q7 bm+? �ii�+Fb Bb � ?�`/ rQ`F i?�i `2[mB`2b � ?QHBbiB+ pB2r Q7 b2+m`Biv BMpQHpBM;
T2QTH2- T`Q+2bb2b- �M/ i2+?MQHQ;B2bX PM2 Q7 i?2 BMBiB�iBp2b iQ T`2p2Mi �M/ /2i2+i +v#2` �ii�+Fb
BMpQHp2b i?2 +`2�iBQM �M/ K�BMi2M�M+2 Q7 � +v#2` BMi2HHB;2M+2 T`Q;`�KX am+? T`Q;`�Kb BM+Hm/2
� +v+H2 Q7 �+iBQMb iQ T`QKQi2 FMQrH2/;2 �#Qmi K�HB+BQmb �+iQ`b- KQ/2b Q7 QT2`�iBQM �M/ i?2
pmHM2`�#BHBiB2b BM �MiB+BT�iBQM Q7 +v#2` �ii�+FbX PM2 Q7 i?2 #�bB+ `272`2M+2b iQ i?2 +QMbi`m+iBQM
Q7 � bm+? T`Q;`�K Bb PaALh UPT2M aQm`+2 AMi2HHB;2M+2V- BX2X i?2 +QHH2+iBQM Q7 BM7Q`K�iBQM 7`QK
QT2M bQm`+2b iQ #2 +QK#BM2/ rBi? BMi2`M�H BM7Q`K�iBQM T`QKQiBM; � #2ii2` FMQrH2/;2 �#Qmi
+v#2` i?`2�ib �M/ r�vb Q7 KBiB;�iBQMX

AM i?Bb rQ`F r2 T`QTQb2 �M PaALh iQQH #�b2/ QM i?2 2ti`�+iBQM �M/ �M�HvbBb Q7 �m/BQfpB/2Q /�i�X
Ai Bb � iQQH- BM i?2 7Q`K Q7 � q2# �TTHB+�iBQM- +�T�#H2 Q7 2ti`�+iBM; i2ti 7`QK �m/BQfpB/2Q bQm`+2b
�M/ b2�`+?BM; 7Q` BM7Q`K�iBQM i?�i K�v BM/B+�i2 i?2 TH�MMBM; Q` Q++m``2M+2 Q7 +v#2` �ii�+FbX
�i i?2 #�b2 Q7 i?2 iQQH- i?2`2 Bb �M �m/BQ 2ti`�+iQ` �M/ � i2ti +QKT�`�iQ`X h?2 2ti`�+iQ` �M/
i?2 +QKT�`�iQ` r2`2 b2H2+i2/ �7i2` �M 2tT2`BK2Mi�H bim/v- �HbQ /2b+`B#2/ BM i?Bb rQ`FX h?2
2tT2`BK2Mi�H bim/v +QMbBbi2/ Q7 i?2 �M�HvbBb Q7 b2p2`�H 2ti`�+iQ`b �M/ +QKT�`�iQ`b +QMbB/2`BM;
i?`22 /Bz2`2Mi ivT2b Q7 BMTmi /�i� �M/ i?`22 H�M;m�;2bX h?2 `2bmHib Q#i�BM2/ BM i?2 +QKT�`�iBp2
bim/v `2p2�H2/ � bBKBH�`Biv T2`+2Mi�;2 #2ir22M eyW �M/ dyW 7Q` �m/BQ }H2b +QMi�BMBM; bT22+?2b
BM 1M;HBb?X h?2 Qi?2` `2bmHib �`2 /QrM`B;?i HQr2`X �Hi?Qm;? i?2 T2`+2Mi�;2 Q7 bBKBH�`Biv Bb MQi
?B;?- �Mv +QMi`B#miBQM Q7 �miQK�iBQM iQ i?2 /2i2+iBQM �M/ T`2p2MiBQM Q7 +v#2` �ii�+Fb Bb `2H2p�Mi
�M/ BM i?Bb b+QT2 i?2 �TTHB+�iBQM ?�b � `QH2 iQ TH�vX

E2vrQ`/b@ *v#2` i?`2�ib- *v#2` BMi2HHB;2M+2- *v#2` b2+m`Biv- PaALh



p



ŐM/B+2

R AMi`Q/mÏ½Q R
RXR S`QTQbi� 2 Q#D2iBpQb /Q i`�#�H?Q X X X X X X X X X X X X X X X X X X X X X X X X X X X 9
RXk 1bi`mim`� /Q /Q+mK2MiQ X X X X X X X X 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 1bi�/Q /� �`i2 d

j S`QTQbi� /2 i`�#�H?Q Rd
jXR 62``�K2Mi�b /2 2ti`�Ï½Q �m/BQfpő/2Q 2 K2iQ/QHQ;B� T�`� mK 2bim/Q +QKT�`�iBpQ Rd

jXRXR 1ti`�iQ`2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3
jXRXRXR aT22+? hQ i2ti X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3
jXRXRXk q2# aT22+? �SA X X X 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
jXRXRXj aT22+?HQ;;2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
jXRXRX9 aT22+?MQi2b X X X X X 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

jXRXk *QKT�`�/Q`2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
jXRXkXR *QTvH2�Fb X X X X X X X 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
jXRXkXk r.Bz X X X X X X X X X 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

jXRXj J2iQ/QHQ;B� /2 �M�HBb2 X X X X X 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
jXk SH�i�7Q`K� � BKTH2K2Mi�`, h1ti`�+iQ` 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

9 1bim/Q +QKT�`�iBpQ /�b 72``�K2Mi�b kd
9XR �K#B2Mi2 /2 h2bi2b X X X X X X X X X X X 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
9Xk 1bim/Q 2tT2`BK2Mi�H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k3
9Xj �T`2b2Mi�Ï½Q /� �M�HBb2 /2 `2bmHi�/Qb X X X X X X X X X X X X X X X X X X X X X X X X k3
9X9 .Bb+mbb½Q bQ#`2 Qb `2bmHi�/Qb X X X X X 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

8 AKTH2K2Mi�Ï½Q /� TH�i�7Q`K� h1ti`�+iQ` j8
8XR AKTH2K2Mi�Ï½Q /Q h1ti`�+iQ` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X je

8XRXR JQM;Q/# X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd
8XRXk LQ/2Ca X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd
8XRXj 6`�K2rQ`Fb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3

8XRXjXR ai2HH�` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
8XRXjXk om2XDb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
8XRXjXj om2iB7vXDb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN

8XRX9 AMi2;`�Ï½Q /�b 72``�K2Mi�b X X X X X X X X X X X X X X X X X X X X X X X X X X jN
8Xk �T`2b2Mi�Ï½Q /� �THB+�Ï½Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y

8XkXR 6mM+BQM�HB/�/2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
8XkXRXR _2;BbiQ 2 �mi2MiB+�Ï½Q X X X X X X X X X X X X X X X X X X X X X X X X 9y
8XkXRXk 1ti`�ÏǤ2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k
8XkXRXj LQp� 2ti`�Ï½Q X X X X 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

pB



8XkXRX9 �M�HBb2 /� 2ti`�Ï½Q X X X X X X X X X X X X X X X X X X X X X X X X X 99
8XkXk *QM+Hmb½Q X X X X X X X X X X X X 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+Hmb½Q 9d

pBB



pBBB



GBbi� /2 6B;m`�b

kXR hQT 8 /2 �i�[m2b +QK bm+2bbQ X X X X X 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
kXk hQT 8 /2 �;2Mi2b K�Bb 2}+�x2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry
kXj *QM?2+BK2MiQ ?mK�MQb p2`bmb 62``�K2Mi�b /BbTQMőp2Bb T�`� +B#2` �i�[m2b X X X X RR
kX9 PaALh 7`�K2rQ`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 X X X X Rj

jXR h2tiQ /2 Q`B;2K X X X X X X X X X X X X 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
jXk h2tiQ 2ti`�ő/Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR
jXj r.Bz QmiTmi 2t�KTH2 X X X X X X X X X 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
jX9 AK�;2K 2Hm+B/�iBp� /� TH�i�7Q`K� /� T`QTQbi� /� TH�i�7Q`K� X X X X X X X X X X X k9

9XR _2bmHi�/Qb +QKT�`�Ï½Q +QTvH2�Fb X X X 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
9Xk _2bmHi�/Qb /� +QKT�`�Ï½Q r.Bz X X X 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
9Xj _2bmHi�/Q /� i`�/mÏ½Q +QTvH2�Fb X X X 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
9X9 _2bmHi�/Q /� i`�/mÏ½Q r.Bz X X X X X 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

8XR AK�;2K 2Hm+B/�iBp� /� TH�i�7Q`K� X X X X X X X X X X X X X X X X X X X X X X X X X X je
8Xk 6Q`KmH�`BQ /2 `2;BbiQ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9R
8Xj 6Q`KmH�`BQ /2 HQ;BM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9R
8X9 AMi2`7�+2 BMB+B�H b2K 2ti`�ÏǤ2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9k
8X8 AMi2`7�+2 /2 2ti`�ÏǤ2b X X X X X X X X X 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
8Xe AMi`Q/mÏ½Q /2 T�H�p`�b +?�p2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 99
8Xd .Q+mK2MiQ +QK �b T�H�p`�b +?�p2 X X 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

Bt



t



GBbi� /2 h�#2H�b

kXR �K2�Ï�b 2 KQiBp�Ï½Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3
kXk �K2�Ï�b 2 KQiBp�Ï½Q X X X X X X X X X X 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 *QKT�`�Ï½Q /�b 62``�K2Mi�b _2H�+BQM�/�b X X X X X X X X X X X X X X X X X X X X RN
jXk �M�HBb2 /Qb *QKT�`�/Q`2b /2 }+?2B`Qb X X X X X X X X X X X X X X X X X X X X X X kj

9XR _2bmHi�/Qb /� +QKT�`�Ï½Q +QTvH2�Fb 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
9Xk _2bmHi�/Qb /� +QKT�`�Ï½Q r.Bz X X X 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
9Xj _2bmHi�/Qb /� +QKT�`�Ï½Q +QTvH2�FbUi`�/mÏ½QV X X X X X X X X X X X X X X X X X X jR
9X9 _2bmHi�/Qb /� +QKT�`�Ï½Q r.BzUi`�/mÏ½QV X X X X X X X X X X X X X X X X X X X X X jk

eXR �M�HBb2 ¨ 2}+�+B� /� bQHmÏ½Q }M�H @ h1ti`�+iQ` X X X X X X X X X X X X X X X X X X 93
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�SA �TTHB+�iBQM S`Q;`�KKBM; AMi2`7�+2

�a_ �miQK�iB+ aT22+? _2+Q;MBiBQM

"aPL "BM�`v CaPL

*A� *2Mi`�H AMi2HHB;2M+2 �;2M+v

*aa *�b+�/BM; aivH2 a?22ib

.PJ .Q+mK2Mi P#D2+i JQ/2H
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JS1: JQpBM; SB+im`2 1tT2`ib :`QmT
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PSla PTmb Bb mMK�i+?2/ 7Q` BMi2`�+iBp2 bT22+? �M/ KmbB+ i`�MbKBbbBQM Qp2` i?2 AMi2`M2i

PaALh PT2M aQm`+2 AMi2HHB;2M+2

_1ah _2T`2b2Mi�iBQM�H ai�i2 h`�Mb72`

_6* _2[m2bi 7Q` *QKK2Mib

aA1J a2+m`Biv BM7Q`K�iBQM �M/ 2p2Mi K�M�;2K2Mi
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a_h am#_BT h2ti
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hAS h?`2�i AMi2HHB;2M+2 SH�i7Q`K

h*S h`�MbKBbbBQM *QMi`QH S`QiQ+QH

hsh h2ti }H2
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:HQbb�`BQ

*9X8, û mK �H;Q`BiKQ +`B�/Q TQ` _Qbb ZmBMH�M- +QK Q Q#D2iBpQ /2 +`B�` �`pQ`2b /2 /2+Bb½QX ú
mK� 2ti2Mb½Q /2 Qmi`Q �H;Q`BiKQ +`B�/Q �Mi2b- i�K#ûK T2HQ K2bKQ �miQ`- Q A.jX �b �`pQ`2b
/2 /2+Bb½Q +`B�/�b T2HQ *9X8 TQ/2K b2` mb�/�b T�`� +H�bbB}+�Ï½Q- TQ` 2bi� `�x½Q 2bi2 �H;Q`BiKQ
û KmBi�b p2x2b �T2HB/�/Q /2 +H�bbB}+�/Q` 2bi�iőbiB+Q (k) 2 (9j)X

*, û mK� HBM;m�;2K /2 T`Q;`�K�Ï½QX *YY, Q K2bKQ [m2 *X

*v#2` BMi2HHB;2M+2, `2+`mi� 2bT2+B�HBbi�b 2K b2;m`�MÏ� hA 2 BKTH2K2Mi� K2BQb iû+MB+Qb T�`�
T`Qi2;2` � BM7`�2bi`mim`� /2 mK� Q`;�MBx�Ï½Q Qm T`QT`B2/�/2 BMi2H2+im�H (9)X

*v#2` h?`2�i AMi2HHB;2M+2, û Q +QM?2+BK2MiQ #�b2�/Q 2K 2pB/2M+B�b- BM+HmBM/Q Q +QMi2tiQ-
K2+�MBbKQb- BM/B+�/Q`2b- BKTHB+�ÏǤ2b 2 +QMb2H?Qb �/B+BQM�Bb bQ#`2 mK� �K2�Ï� Qm T2`B;Q- 2tBb@
i2Mi2 Qm 2K2`;2Mi2- T�`� �iBpQb [m2 TQ/2K b2` mb�/Qb T�`� BM7Q`K�` /2+BbǤ2b(d)X

*B#2` b2;m`�MÏ�, û � i2Mi�iBp� /2 T`Qi2Ï½Q /Q bBbi2K�- /2 i2`+2B`Qb 2 /2 TQi2M+B�Bb 2bi`�;Qb
MQ b2m ?�`/r�`2- bQ7ir�`2 Qm BM7Q`K�Ï½Q- �bbBK +QKQ Q `2/B`2+BQM�K2MiQ Qm +Q`i2 /Qb b2`pBÏQb
/BbTQMB#BHBx�/Qb (e)X

.22T r2#, û Q +QMi2ȹ/Q /2 #�b2b /2 /�/Qb 2 Qmi`Qb r2# b2`pB+2b- [m2 TQ` mK� [m�H[m2` `�x½Q
M½Q TQ/2K b2` BM/2t�/Qb T2HQb KQiQ`2b /2 #mb+� +QMp2M+BQM�Bb (3)X

>B//2M J�`FQp JQ/2H, ĕ Q KQ/2HQ K�Bb BKTQ`i�Mi2 /2 iQ/Qb Qb KQ/2HQb /2 �T`2M/Bx�;2K
/2 K�[mBM� M� �`2� /2 T`Q+2bb�K2MiQ /2 pQxX ú mK KQ/2HQ Qm +H�bbB}+�/Q` b2[m2M+B�H- � bm�
7mMÏ½Q û �bbQ+B�` mK� +H�bb2 � +�/� mMB/�/2 /� mK� b2[māM+B� (Ry)X

?�+F2`b, û mK 2bT2+B�HBbi� 2K BM7Q`K�iB+�- [m�HB}+�/Q- [m2 mb� Qb +QM?2+BK2MiQb iû+MB+Qb T�`�
bmT2`�` T`Q#H2K�bX 2K#Q`� TQbb� b2` mK T`Q;`�K�/Q`- Q i2`KQ �bbQ+BQm@b2 � �H;mûK +QK
+QM?2+BK2MiQb iû+MB+Qb [m2 mb� #m;b Qm 2tTHQBib T�`� BMp�/B` bBbi2K�b BM7Q`K�iB+Qb (N)X

>�+FBM;, û mK� i2Mi�iBp� /2 2tTHQ`�` Q bBbi2K� /2 mK +QKTmi�/Q` Qm /2 mK� `2/2 T`Bp�/�X
Pm b2D�- û Q �+2bbQ M½Q �miQ`Bx�/Q Qm +QMi`QH2 bQ#`2 Qb bBbi2K�b /2 b2;m`�MÏ� /� `2/2 /2
+QKTmi�/Q`2b +QK mK T`QTƦbBiQ BHő+BiQX

?B//2M AMi2`M2i, Q K2bKQ [m2 .22T r2#X

AMi2`7�+2, û Q ?�`/r�`2 Qm bQ7ir�`2 /2b2M?�/Q T�`� T�bb�` BM7Q`K�Ï½Q 2Mi`2 /BbTQbBiBpQb /2
?�`/r�`2- bQ7ir�`2- /BbTQbBiBpQb 2 bQ7ir�`2- Qm 2Mi`2 /BbTQbBiBpQb 2 Q miBHBx�/Q`X

tpB



J�Hr�`2, û � �#`2pB�im`� /2 K�HB+BQmb bQ7ir�`2- bQ7ir�`2 K�HB+BQbQ- /2b2MpQHpB/Q T�`� Q#i2`
�+2bbQ 2fQm /�MB}+�` Q +QKTmi�/Q` b2K +QM?2+BK2MiQ /Q T`QT`B2i�`BQ (RN)X

JQiQ` o3, û Q KQiQ` C�p�a+`BTi /2 �Hi� T2`7Q`K�M+2- +Ʀ/B;Q �#2`iQ- /2b2MpQHpB/Q 2K *YYX

L�Bp2 "�v2b, û mK +QMDmMiQ bmT2`pBbBQM�/Q /2 �H;Q`BiKQb /2 �T`2M/Bx�;2K #�b2�/Qb MQ i2Q@
`2K� /2 "�v2b �bbmKBM/Q [m2 Qb �i`B#miQb b½Q BM/2T2M/2Mi2b 2Mi`2 bB (R8) 2 (Re)X

PT2M aQm`+2, /2bB;M� mK� 7QMi2 �#2`i�- /2 �+2bbQ Tm#HB+Q- [m2 [m�H[m2` T2bbQ� TQ/2 KQ/B}+�`
2 T�`iBH?�`(R3)X

PaALh, û Q +QMDmMiQ /2 /�/Qb `2+QH?B/Qb � T�`iB` /2 7QMi2b /BbTQMőp2Bb Tm#HB+�b T�`� b2` mb�/Qb
MQ +QMi2tiQ /Q +QM?2+BK2MiQ (kj)Xh�K#ûK TQ/2 b2` � 7`�K2qQ`F PaALh [m2 b2 TQ/2 /2b+`2p2`
+QKQ mK +QMDmMiQ /2 72``�K2Mi�b T�`� � Q#i2` /�/Qb /2 7QMi2b �#2`i�b Tm#HB+�b (k9)X

ai`2�KBM;, û � i`�MbKBbb½Q +QMiBMm�- i�K#ûK +QM?2+B/� TQ` ~mtQ /2 /�/Qb- 7`2[m2Mi2K2Mi2
miBHBx�/� T�`� /Bbi`B#mB` +QMi2ȹ/Q /2 KmHiBKû/B� (jR)X

h?`2�i AMi2HHB;2M+2 SH�i7Q`K, û mK� /Bb+BTHBM� 2K2`;2Mi2 [m2 �Dm/� �b Q`;�MBx�ÏǤ2b �
�;`2;�`- +Q``2H�+BQM�` 2 �M�HBb�` BM7Q`K�Ï½Q �K2�Ï�/Q`� /2 p�`B�b 7QMi2b- 2K i2KTQ `2�H T�`�
bmTQ`i�` �ÏǤ2b /2 /272b� (jk)X

q2# kXy, /2bB;M� � b2;mM/� ;2`�Ï½Q /2 +QKmMB/�/2b 2 b2`pBÏQb /BbTQMB#BHBx�/Qb T2H� BMi2`M2iX
Q i2`KQ ǴkXyǴ p2K /� BM/mbi`B� /2 bQ7ir�`2- QM/2 �b MQp�b p2`bǤ2b b½Q BM+`2K2Mi�/�bUM� T�`i2
MmKû`B+�VX *QKQ Q bQ7ir�`2- � MQp� ;2`�Ï½Q /� r2# i`Qmt2 MQp�b 7mM+BQM�HB/�/2b [m2 M½Q
2bi�p�K /BbTQMőp2Bb MQ T�bb�/Q (jN)X

q2#aQ+F2i, û mK T`QiQ+QHQ /2 +QKmMB+�Ï½Q /2 +QKTmi�/Q`- /BbTQMB#BHBx� mK +�M�H /2 +QKm@
MB+�Ï½Q 7mHH@/mTH2t �i`�pûb /2 mK� ȹMB+� HB;�Ï½Q h*SX P T`QiQ+QHQ q2#aQ+F2i û mK bi�M/�`/
/2}MB/Q T2H� A1h6 MQ _6* e988 2K kyRR 2 � �SA q2#aQ+F2i (9R)X
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*�TőimHQ R

AMi`Q/mÏ½Q

hQ/Qb Qb �MQb GQ`B G2rBb 2 *?�// *�HH�?�M /� 2KT`2b� *mKmHmb J2/B� 7�x2K � `2T`2b2Mi�Ï½Q
;`�}+� /Q pQHmK2 /2 /�/Qb [m2 +B`+mH� M� AMi2`M2i MmK KBMmiQX LQ ;`�}+Q /2 kyRd p2`B}+�K@b2-
2Mi`2 p�`BQb Bi2Mb- [m2 2K ey b2;mM/Qb b½Q pBbm�HBx�/Qb 3d KBH ?Q`�b /2 +QMi2ȹ/Qb MQ L2i~Bt-
QmpB/�b 9y KBH ?Q`�b /2 KmbB+� MQ aTQiB7v 2 pBbm�HBx�/Qb 9-R KBH?Ǥ2b /2 pő/2Qb MQ uQmim#2 (R)X
S�`� � K�BQ`B� /�b T2bbQ�b � pBbm�HBx�Ï½Q 2 T�`iBH?� /2 +QMi2ȹ/Qb �m/BQ 2 pő/2Q û K2`�K2Mi2
Hȹ/B+�X S�`� �b 2KT`2b�b û pBbi� +QKQ mK +�M�H T�`� T`QKQÏ½Q 2 2tT�Mb½Q /Q M2;Ʀ+BQX S�`�
Qmi`Qb K�Bb HB;�/Qb � mK� i2K�iB+� /2bB;M�/� TQ` AMi2HB;āM+B� .B;Bi�H 2bi2b +QMi2ȹ/Qb +QMbiBim2K
mK� 7QMi2 /2 BM7Q`K�Ï½Q [m2 TQi2M+B� � �M�HBb2 /2 /�/Qb bQ#`2 MQp�b T2`bT2iBp�bX � pBbm�HBx�Ï½Q
/2 BK�;2Mb T�`� /2i2Ï½Q �miQK�iB+� /2 72MƦK2MQb 2bi`�M?Qbf�MƦK�HQb- +QKQ TQ` 2t2KTHQ Q
BMB+BQ /2 mK 7Q;Q ~Q`2bi�H Qm mK �bb�HiQ 2 � �M�HBb2 /2 b2MiBK2MiQb 72Bi� � T�`iB` /2 pő/2Qb 2
i`2+?Qb /2 �m/BQ b½Q 2t2KTHQb /2 �M�HBb2b [m2 +�/� p2x K�Bb �bbmK2K mK T�T2H �iBpQX

LQ �K#BiQ /� a2;m`�MÏ� M�+BQM�H 2 BMi2`M�+BQM�H- Q +QM+2BiQ /2 AMi2HB;āM+B� Qm AM7Q`K�ÏǤ2b
M½Q û MQpQ- K�b +QK Q +`2b+BK2MiQ /� /BK2Mb½Q +B#2`MûiB+� ?� � M2+2bbB/�/2 /2 2M/2`2Ï�`
MQpQb /2b�}Qb [m2 MQb b½Q +QHQ+�/Qb T2HQ pQHmK2- p2HQ+B/�/2 2 p�`B2/�/2 +`B�/Q MQ KmM/Q
/B;Bi�HX � +B#2` AMi2HB;āM+B� Qm +B#2` AM7Q`K�ÏǤ2b b½Q 2M+�`�/�b i�MiQ T2H�b 7Q`Ï�b �`K�/�b
+QKQ T2H�b 2KT`2b�b +QKQ mK �iBpQ � /2b2MpQHp2` TQ` 7Q`K� � +QM?2+2` 2 �Mi2+BT�` /2+BbǤ2b
/2 Mőp2H 2bi`�iû;B+Q- i�iB+Q 2 QT2`�+BQM�HX � Q#i2MÏ½Q /� BM7Q`K�Ï½Q TQ/2 b2` 72Bi� � T�`iB` /2
7QMi2b T`Bp�/�b Qm /2 7QMi2b �#2`i�b- b2M/Q 2bi2 ȹHiBKQ mK KQ/2HQ KmBiQ �/Qi�/Q 2 +QK mK�
/2bB;M�Ï½Q T`ƦT`B�, PT2M aQm`+2 AMi2HHB;2M+2 UPaALhVX P PaALh /2}M2@b2 TQ` mK KQ/2HQ /2
BMi2HB;āM+B� [m2 pBb� 2M+QMi`�`- b2H2+BQM�` 2 �/[mB`B` BM7Q`K�ÏǤ2b /2 7QMi2b Tȹ#HB+�b U/BbTQMőp2Bb
Tm#HB+�K2Mi2V 2 �M�HBb�@H�b T�`� [m2 DmMiQ +QK Qmi`�b 7QMi2b TQbb�K T`Q/mxB` mK +QM?2+BK2MiQX
P PaALh DmMi�@b2 � Qmi`�b 7QMi2b /2 BM7Q`K�Ï½Q KmBiQ miBHBx�/�b MQ �K#BiQ KBHBi�` 2 [m2
b2 /2bB;M�K TQ` >lJALh UAMi2HB;āM+B� /2 7QMi2b ?mK�M�V- aA:ALh UAMi2HB;āM+B� /2 bBM�BbV
2 AJALh UAMi2HB;āM+B� /2 BK�;2MbVX LQ 2Mi�MiQ Q PaALh û � 7QMi2 [m2 i2K pBM/Q � ;�M?�`
2tT`2bb½Q MQ �K#BiQ /� +B#2` AMi2HB;āM+B� 2 TQ/2`� b2` mb�/� i�MiQ T�`� }Mb /2 +B#2` b2;m`�MÏ�
+QKQ T�`� Q /2b2MpQHpBK2MiQ /Qb M2;Ʀ+BQb b2M/Q [m2 M2bi2 +�bQ � �`2� /2bB;M�@b2 MQ`K�HK2Mi2
TQ` #mbBM2bb BMi2HHB;2M+2X LQ �K#BiQ /2bi2 i`�#�H?Q 2tTHQ`�`KQb Q PaALh T�`� �H�`;�` Q �K#BiQ
/Q T`Q+2bbQ /2 +B#2` AMi2HB;āM+B� ¨ `2+QH?� 2 �M�HBb2 /2 BM7Q`K�Ï½Q 2K 7QMi2b /2 pő/2Q 2 �m/BQX
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�Mi2b /2 T�bb�` �Q /2i�H?2 /Q T`QD2iQ �T`2b2Mi�@b2 Q T�T2H /Q PaALh MQ �K#BiQ /Q T`Q+2bbQ /2
+B#2` AMi2HB;āM+B�X

a½Q KmBi�b �b �`2�b [m2 miBHBx�K PaALh- +QKQ TQ` 2t2KTHQ � �`2� i2+MQHƦ;B+�- KBHBi�`- +QKm@
MB+�Ï½Q 2 2+QMƦKB+�X P Q#D2iBpQ û `2mMB` BMi2HB;āM+B� +QK b2MiB/Q �i`�pûb /Q T`Q+2bb�K2MiQ /�
BM7Q`K�Ï½Q- miBHBx�M/Q T`Q+2bbQb +QKQ � �M�HBb2 2 �p�HB�Ï½QX � BMi2HB;āM+B� Q#iB/� � T�`iB` /Q
PaALh �/pûK /2 p�`BQb BMTmib /2 BM7Q`K�Ï½Q- i�Bb +QKQ DQ`M�Bb- `2pBbi�b- �m/BQ 2 pő/2Q `2iB`�/Qb
/� AMi2`M2iX SQ` 2bi2 KQiBpQ- Qb /�/Qb `2+QH?B/Qb i2K- /2 �+Q`/Q +QK (89)- /2 b�iBb7�x2` /QBb
`2[mBbBiQbX lK û Q 7�iQ /� 7QMi2 2 +QMi2ȹ/Q �M�HBb�/Q i2` /2 b2` p2`B}+�/Q- Q Qmi`Q- � BMi2HB;āM@
+B� ;2`�/� +QK � �M�HBb2 2 � �p�HB�Ï½Q /� BM7Q`K�Ï½Q i2K [m2 b2` ȹiBH 2 +QK b2MiB/Q T�`� Q b2m
T`QTƦbBiQX

P 6"A- /2}M2 Q PaALh +QKQ iQ/� � BM7Q`K�Ï½Q /BbTQMőp2H [m2 TQ/2 b2` 2ti`�ő/� /2 7QMi2b
+QKQ DQ`M�Bb- i2H2pBb½Q- r2#bBi2b- 2Mi`2 Qmi`�bX >� ky �MQb �i`�b- � 7�Hi� /2 BM7Q`K�Ï½Q 2`� mK�
/B}+mH/�/2- ?QD2 Q /2b�}Q û Qmi`Q- T�bb� TQ` b�#2` [m2 BM7Q`K�Ï½Q +QMbmHi�` Qm b2 `2�HK2Mi2
p�H2 �T2M� +QMbmHi�` 2bb� BM7Q`K�Ï½QX *QKQ +QMb2[māM+B� Q mbQ /2 bQ7ir�`2 +�T�x /2 `2+QH?2`
2 �M�HBb�` /�/Qb 2K 7QMi2b PaALh iQ`MQm@b2 mK� �iBpB/�/2 2bi`�iû;B+� T�`� b2;m`�MÏ� BMi2`M�X
P `2+m`bQ � PaALh û KmBiQ �#`�M;2Mi2X Pb ;Qp2`MQb [m2 i2Mi�K �/[mB`B` iQ/� 2 [m�H[m2`
BM7Q`K�Ï½Q i2K Qb b2mb T`ƦT`BQb T`Q+2bbQb /2 mbQ /Q PaALhX �b T2bbQ�b 272im�K T2b[mBb�b
�i`�pûb /� AMi2`M2i T�`� 2M+QMi`�` MQiB+B�b /2 K2`+�/Qb- +QKT2iBÏǤ2b- 2Mi`2 Qmi`�b- 2bi�M/Q
M� T`�iB+� � �/[mB`B` 2 b2H2+BQM�` BM7Q`K�Ï½Q PaALhX 1KT`2b�b /� �`2� /� +B#2` b2;m`�MÏ�
KQMBiQ`Bx�K 7QMi2b PaALh T�`� �Mi2+BT�` �i�[m2b BM7Q`K�iB+Qb Qm /2i2i�` � bm� Q+Q``āM+B� MQ
K2MQ` 2bT�ÏQ /2 i2KTQ TQbbőp2HX ú i�K#ûK BKTQ`i�Mi2 [m2 +�/� BM/BpB/mQ i2M?� � MQÏ½Q [m2-
TQ` 2t2KTHQ- �Q +QKT�`�` Q72`i�b /2 7û`B�b- pQQb- ?QiûBb- 2bi� � /�` mbQ �Q PaALh (kk) 2 �
�HBK2Mi�` BM7Q`K�Ï½Q [m2 TQ/2`� b2` mb�/� TQ` i2`+2B`Qb U2X;X Tm#HB+B/�/2 /B`B;B/�- T2`őQ/Qb /2
�mbāM+B� T�`� �bb�HiQb- HQ+�Bb [m2 B`� 7`2[m2Mi�`VX

S�`� � *A�- �b BM7Q`K�ÏǤ2b M½Q T`2+Bb�K /2 b2` b2+`2i�b T�`� b2`2K p�HBQb�bX 1tBbi2 mK� Q72`i�
BM}MBi� /2 BM7Q`K�ÏǤ2b M�b `2pBbi�b [m2 b2 Hā- MQb #HQ;b Qm M�b i`�MbKBbbǤ2b � [m2 b2 �bbBbi2 2 2bi�
BM7Q`K�Ï½Q +QMi`B#mB T�`� � +QKT`22Mb½Q /Q KmM/QX .2 �+Q`/Q +QK � *A� (kR)- � +QKmMB/�/2
/� �`2� /2 BMi2HB;āM+B� `272`2@b2 � 2bi� BM7Q`K�Ï½Q +QKQ PaALh- /2b2KT2M?�M/Q 2bi� mK T�T2H
2bb2M+B�H �Q /�` � +QKmMB/�/2 /� b2;m`�MÏ� M�+BQM�H M½Q bƦ mK� pBb½Q +QKTH2i� +QKQ i�K#ûK
mK +QMi2tiQ- � mK +mbiQ `2H�iBp�K2Mi2 #�BtQX

h�H +QKQ `272`B/Q �Mi2`BQ`K2Mi2- Q +QM+2BiQ /2 BMi2HB;āM+B�- Qm b2D�- `2+Q``2` 2 2tTHQ`�` BM7Q`K�@
Ï½Q �#2`i� M½Q û MQpQX P K2bKQ D� 2`� mb�/Q �Mi2b /� 2`� /B;Bi�HX L� T`�iB+� TQ/2@b2 /Bx2` [m2
;Qp2`MQb 2 Q`;�MBx�ÏǤ2b /2b/2 b2KT`2 mb�`�K 2bi� 72``�K2Mi� T�`� bmTQ`i�` �H;mK�b /�b bm�b
�ÏǤ2b 2 /2+BbǤ2b (99)X L� HBi2`�im`� û `272`B/Q [m2 Q b2`pBÏQb MQ`i2@�K2`B+�MQ 6Q`2B;M "`Q�/+�bi
AM7Q`K�iBQM a2`pB+2 U6"AaV 7QB TBQM2B`Q MQ PaALhX AMB+BQm �b �iBpB/�/2b 2K }M�Bb /Qb �MQb jy 2
i2p2 +QKQ 7mMÏ½Q �M�HBb�` Qb MQiB+B�`BQb BMi2`M�+BQM�Bb +�Ti�/Qb TQ` `�/BQ /m`�Mi2 � :m2``� 6`B�
2 KQMBiQ`Bx�` Tm#HB+�ÏǤ2b Q}+B�Bb T`Qp2MB2Mi2b /� lMB½Q /�b _2Tȹ#HB+�b aQ+B�HBbi�b aQpBûiB+�b
Ul_aaVX �TƦb � ;m2``� 7`B� � �`2� �#`�M/Qm � �iBpB/�/2- K�b +QK Qb �i2Mi�/Qb +QMi`� Q qQ`H/
h`�/2 *2Mi2` 2 Q S2Mi�;QMQ 2K kyyR `2iQKQm@b2 Q T�T2H 2 � BKTQ`i�M+B� /� miBHBx�Ï½Q /�b 7QMi2b
�#2`i�bX

k



LQ �K#BiQ /Q PaALh � +�Tim`� /2 /�/Qb 2 �M�HBb2 i2K bQ7`B/Q 2pQHmÏǤ2bX *QMbB/2`�M/Q Q
pQHmK2- p�`B2/�/2 2 p2HQ+B/�/2 � [m2 � BM7Q`K�Ï½Q û +`B�/� Q K�BQ` /2b�}Q T�bb� TQ` +QMbmKB`
2bb� BM7Q`K�Ï½Q 2 T`Q/mxB` �M�HBb2b 2K i2KTQ ȹiBHX � �`2� /2 �M�HBb2 /2 /�/Qb MQ �K#BiQ /Q "B;
.�i� i2K �[mB mK T�T2H BKTQ`i�Mi2X 1K (9N) Q T�T2H /� �M�HBb2 /Qb /�/Qb PaALh û `272`B/Q
2 /2b+`BiQ mK T`QTƦbBiQ K�Bb `2+2Mi2 /Q PaALh [m2 +QMbBbi2 2K bm;2`B` �Qb miBHBx�/Q`2b Q
/2b2M?Q /�b bm�b T`ƦT`B�b BM72`āM+B�b bQ#`2 Q bB;MB}+�/Q 2 `2H2p�M+B� /� BM7Q`K�Ï½Q- K�T2�M/Q@
�b MmK bBbi2K� /2 `2;`�b /2 Q`/2K bmT2`BQ` /2b2MpQHp2M/Q � bm� T`ƦT`B� bQHmÏ½Q T�`� T`Q#H2K�b
ȹMB+QbX P miBHBx�/Q` M½Q bƦ /2p2 b2` +�T�x /2 HQ+�HBx�` BM7Q`K�Ï½Q #�b2�/� MQ b2m T`Q#H2K�-
+QKQ i�K#ûK p2` Q b2m `2H�+BQM�K2MiQ +QK Qmi`� BM7Q`K�Ï½QX

�BM/�- 2 MQ �K#BiQ /Q T`Q+2bbQ /2 +B#2` BMi2HB;āM+B� û /2 `272`B` [m2 KmBi� /� BM7Q`K�Ï½Q `2H�+B@
QM�/� +QK +B#2` �i�[m2b +B`+mH� TQ` +�M�Bb �Hi2`M�iBpQb /B}+mHi�M/Q Q T`Q+2bbQ /2 �[mBbBÏ½QX �
miBHBx�Ï½Q /2 `2/2b +B7`�/�b +QKQ û Q +�bQ /� `2/2 hP_ 2 /2 r2#bBi2b [m2 ;�`�Mi2K Q �MQMBK�iQ
/Qb �miQ`2b û 2ti`2K�K2Mi2 miBHBx�/� T2HQb �iQ`2b K�HB+BQbQbX 1bi2b +�M�Bb /2 BM7Q`K�Ï½Q b½Q
`272`B/Qb +QKQ .22T q2# Qm ?B//2M AMi2`M2i (ky) 2 `2[m2`2K K2+�MBbKQb 2bT2+ő}+Qb T�`� �
+QH2i� /2 BM7Q`K�Ï½Q U2X;X b2` +QMpB/�/Q T�`� T�`iB+BT�` 2K 7Ʀ`mMb- BMi2`pB` DmMiQ /Qb +�M�Bb /2
+QKmMB+�Ï½Q bmTQ`i�/Q TQ` 7mM/�K2MiQ H2;�HVX

� +�Tim`� 2 �M�HBb2 /2 /�/Qb PaALh TQ/2 b2` mb�/� i�MiQ T�`� /2i2i�` bBim�ÏǤ2b [m2 D� Q+Q``2@
`�K- +QKQ û Q +�bQ /2 mK /�i� H2�F Tm#HB+�/Q MmK 7Ʀ`mK 2bT2+B}+Q U2X;X T�bi2#BMV +QKQ T�`�
�+QKT�M?�` �b �iBpB/�/2b /Qb �iQ`2b K�HB+BQbQb /2i2i�M/Q �i2KT�/�K2Mi2 Q TH�M2�K2MiQ /2
�i�[m2b /B`B;B/Qb ¨ Q`;�MBx�Ï½Q Qm Q`;�MBx�ÏǤ2bX 1bi2 ȹHiBKQ �K#BiQ 2M[m�/`�@b2 MmK +QM+2BiQ-
i�K#ûK �T`2b2Mi�/Q bQ# � 7Q`K� /2 �iBpB/�/2 T`Q}bbBQM�H- [m2 b2 /2bB;M� TQ` +�Ï� ¨b �K2�Ï�b
Ui?`2�i ?mMiBM;VX � +�Ï� ¨b �K2�Ï�b 2bi� 7Q+�/� M� T`Q+m`� /2 �K2�Ï�b 2 �MQK�HB�b /2Mi`Q
/�b `2/2b 2 bBbi2K�b /�b Q`;�MBx�ÏǤ2b- T�`� i�H b½Q KQMBiQ`Bx�/Qb 2 �M�HBb�/Qb Qb HQ;b- [m2` /2
7Q`K� �miQK�iB+� +QKQ ?mK�M�X 1bi2 +QM+2BiQ �bb2Mi� M� T`Q+m`� /2 �K2�Ï�b- MmK� �Him`� 2K
[m2 �BM/� M½Q 2tBbi2K bBM�Bb 2bT2+ő}+Qb /2 [m2 � b2;m`�MÏ� 7QB +QKT`QK2iB/�X 1tBbi2K p�`B�b
�`2�b � H2p�` 2K +QMbB/2`�Ï½Q- +QKQ � �M�HBb2 /2 HQ;b /2 �mi2MiB+�Ï½Q 2 �iBpB/�/2 BMi2`M� #2K
+QKQ � `2+QH?� /2 /�/Qb 2ti2`M� 2K HBM?� +QK mK +QMi2tiQX P bm+2bbQ /� +�Ï� /2T2M/2 /�
�M�HBb2 2 � +Q``2H�Ï½Q 2Mi`2 2p2MiQb 2 Q#pB�K2Mi2 /� 2tT2`BāM+B� /Q �M�HBbi�X S�`� i`�#�H?�` Qb
/�/Qb- b½Q mb�/�b 72``�K2Mi�b 2 iû+MB+�b /2 �M�HBb2 +QKQ �b /2b+`Bi�b 2K (83)X lK� /�b 7Q`K�b
/2 T`2p2MB` Q �i�[m2 û BMbT2+BQM�M/Q 2 KBiB;�M/Q �b pmHM2`�#BHB/�/2b /2 b2;m`�MÏ� +QK #�b2
2K BM7Q`K�Ï½Q Q#iB/�- TQ` 2t2KTHQ- �i`�pûb /Q PaALhX S�`� bmTQ`i�` � �iBpB/�/2 iāK bB/Q
+`B�/�b 72``�K2Mi�b- pmH;�`K2Mi2 /2bB;M�/�b TQ` hASUh?`2�i AMi2HHB;2M+2 SH�i7Q`KbVX �H;mK�b
/2bi�b TH�i�7Q`K�b �;`2;�K /�/Qb 2ti2`MQb `2+QH?B/Qb 2K 7QMi2b PaALh 2 /�/Qb BMi2`MQb +`B@
�M/Q mK� pBb½Q ?QHőbiB+� bQ#`2 �K2�Ï�b 2 2tTHQ`�M/Q Qb BM/B+�/Q`2b /2 +QKT`QKBbbQ 2tBbi2Mi2b-
TQi2M+B�M/Q �iBpB/�/2b /2 KBiB;�Ï½Q �Mi2b [m2 Q �i�[m2 `2�H Q+Q``�X 1bi�b 72``�K2Mi�b TQ/2K
i�K#ûK +�i2;Q`Bx�` �b �K2�Ï�b B/2MiB}+�/�b 2K [m�i`Q iBTQbX 1bi2b iBTQb- /2 �+Q`/Q +QK (89)-
b½Q, 2bi`�iû;B+Q- BbiQ û- �b BM7Q`K�ÏǤ2b /2 �HiQ Mőp2H bQ#`2 � �Hi2`�Ï½Q /Q `Bb+Qc i�iB+Q- /�M/Q
BM/B+�ÏǤ2b bQ#`2 �b K2iQ/QHQ;B�b 2 72``�K2Mi�b mb�/�b T2HQb �i�+�Mi2bc QT2`�+BQM�H- MQ [m�H
b½Q /�/Qb /2i�H?2b 2bT2+ő}+Qb /2 mK �i�[m2c iû+MB+Q- MQ [m�H b½Q �T`2b2Mi�/Qb TQ` 2t2KTHQ Qb
BM/B+�/Q`2b /2 mK K�Hr�`2 2bT2+ő}+QX

j



LQb ȹHiBKQb �MQb i2KQb �bbBbiB/Q � mK +`2b+BK2MiQ MQ MȹK2`Q /2 bQHmÏǤ2b /2 +B#2` b2;m`�MÏ�X
J�b BM72HBxK2Mi2 Q MȹK2`Q 2 bQ}biB+�Ï½Q /Qb �i�[m2b i�K#ûK i2K +`2b+B/Q- i�H +QKQ `2p2H�
2K (ey)- 2pB/2M+B�M/Q � +QKTH2tB/�/2 /2bi2 DQ;Q 2K [m2 Q ǳ;�iQǴ +Q``2 T2`K�M2Mi2K2Mi2 �i`�b
/Q ǳ`�iQǴX Pb �i�+�Mi2b Km/�K 7`2[m2Mi2K2Mi2 �b bm�b i�iB+�b- iû+MB+�b 2 T`Q+2/BK2MiQb /B}@
+mHi�M/Q Q T`Q+2bbQ /2 T`2p2MÏ½Q T`Q�+iBp� +QMi`� Qb +B#2` �i�[m2bX J2H?Q`�` Qb T`Q+2bbQb /2
`2+QH?� 2 �M�HBb2 /2 /�/Qb 2 �H�`;�` Q H2[m2 /2 7QMi2b /2 /�/Qb û Q [m2 `2bi� T�`� K2H?Q` HB/�`
+QK �b �K2�Ï�b 2 /2b2MpQHp2` +�T�+B/�/2b /272MbBp�b [m2 T2`KBi� mK� `�TB/� `2�Ï½Q T2`�Mi2 �
Q+Q``āM+B� /2 mK �i�[m2X L2bi2 i`�#�H?Q 7Q+�KQb Q �H�`;�K2MiQ /�b 7QMi2b /2 /�/Qb MQ �K#BiQ
PaALh- MQK2�/�K2Mi2 M� �M�HBb2 �miQK�iB+� /2 7QMi2b pő/2Q 2 �m/BQ T�`� 2ti`�Ï½Q 2 �M�HBb2
/2 /�/QbX L� T`ƦtBK� b2Ï½Q b½Q �T`2b2Mi�/Qb K�Bb /2i�H?2b bQ#`2 � T`QTQbi� /2 i`�#�H?Q #2K
+QKQ Qb Q#D2iBpQb � �iBM;B` +QK Q K2bKQX

RXR S`QTQbi� 2 Q#D2iBpQb /Q i`�#�H?Q

Pb +B#2`�i�[m2b iāK +`2b+B/Q i�MiQ 2K pQHmK2 +QKQ 2K +QKTH2tB/�/2X J�Mi2` Qb M2;Ʀ+BQb
T`Qi2;B/Qb û mK /2b�}Q +QMbi�Mi2 [m2 T�bb� T2HQ /2b2MpQHpBK2MiQ /2 +�T�+B/�/2b i2+MQHƦ;B+�b-
T`Q+2/BK2Mi�Bb 2 T2bbQ�BbX LQ �K#BiQ /�b +�T�+B/�/2b i2+MQHƦ;B+�b b½Q p�`B�b �b bQHmÏǤ2b [m2 �Q
HQM;Q /Q i2KTQ iāK bB/Q �/Qi�/�b T�`� KBiB;�` Qb �i�[m2bX 6B`2r�HHb- bBbi2K�b �MiB@bT�K- bBbi2@
K�b �MiB@pB`mb- aA1Jb b½Q 2t2KTHQb /2bb�b bQHmÏǤ2b- TQ`ûK p2`B}+�@b2 [m2 �T2b�` /� 2tBbiāM+B�
/�b K2bK�b +QMiBMm�K � p2`B}+�`@b2 +B#2` �i�[m2b +�mb�M/Q BKT�+iQ 2+QMƦKB+Q 2 /2 `2Tmi�Ï½Q
¨b Q`;�MBx�ÏǤ2bX

� `2+QH?� 2 �M�HBb2 /2 /�/Qb bQ#`2 �i�[m2b Q+Q``B/Qb MQ T�bb�/Q #2K +QKQ Q 2bim/Q bQ#`2
TH�M2�K2MiQ /2 +B#2`�i�[m2b b½Q 7mM/�K2Mi�Bb T�`� `2/mxB` � T`Q#�#BHB/�/2 /2 �K2�Ï�X .�/Qb
BMi2`MQb 2 /�/Qb 2ti2`MQb +Q``2H�+BQM�/Qb 2 �bbQ+B�/Qb � mK +QMi2tiQ +QMbiBim2K �bbBK mK� 7QMi2
/2 BM7Q`K�Ï½Q KmBiQ BKTQ`i�Mi2X a2 Qb /�/Qb BMi2`MQb b½Q D� i`�i�/Qb /2 �H;mK� 7Q`K�- � `2+QH?�
/2 /�/Qb 2ti2`MQb 2 Q +Q``2H�+BQM�K2MiQ /2 �iBpB/�/2b û �BM/� BMbm}+B2Mi2X � `2+QH?� 2 �M�HBb2
/2 /�/Qb PaALh û pBbi� +QKQ mK K2BQ /2 `2+QH?� 2 �M�HBb2 /2 +B#2` �K2�Ï�b 2 +B#2` �i�[m2b
bQ#`2 � T2`bT2iBp� 2ti2`M�X .�i� H2�Fb Tm#HB+�/Qb 2K 7Ʀ`mMb /� �`2�- K2Mb�;2Mb i`Q+�/�b M�b
`2/2b bQ+B�Bb- MQb 7Ʀ`mMb 2 2K bBi2b 2bT2+ő}+Qb b½Q 2t2KTHQb /2 BM7Q`K�Ï½Q [m2 TQ/2`½Q �Dm/�`
�b Q`;�MBx�ÏǤ2b � /2i2i�` /2 7Q`K� K�Bb `�TB/� � Q+Q``āM+B� /2 mK +B#2` �i�[m2 #2K +QKQ Q
TH�M2�K2MiQ /2 �i�[m2b /B`B;B/Qb ¨ Q`;�MBx�Ï½QX L2bi2 �K#BiQ 2tBbi2K BMȹK2`�b 72``�K2Mi�b
[m2 `2+QH?2K BM7Q`K�Ï½Q /2 T�;BM�b q2#- /2 /Q+mK2MiQb S.6 2 P{+2 2 T`Q+m`�K T�H�p`�b
+?�p2 Qm T�/`Ǥ2b [m2 bm;2`2K � Q+Q``āM+B� Qm TH�M2�K2MiQ /2 +B#2` �i�[m2bX �H�`;�` Q H2[m2- �
T`Q7mM/B/�/2 2 � +�T�+B/�/2 /2 �M�HBb�` Qb 2p2MiQb û mK� �`2� /2 K2H?Q`B� +QMiBMm� T2`KBiBM/Q
¨b Q`;�MBx�ÏǤ2b �/[mB`B` mK� K�BQ` BMi2HB;āM+B� bQ#`2 �b +B#2` �K2�Ï�b- /2b2MpQHp2` +�T�+B/�/2b
/2 /2i2Ï½Q 2 T`Qi2Ï½Q 2 +�M�HBx�` Qb b2mb 2b7Q`ÏQb T�`� Qb 2p2MiQb /2 �+Q`/Q +QK mK� Q`/2K /2
+`BiB+B/�/2X

Pb +B#2` +`BKBMQbQb i2K +QM?2+BK2MiQ /�b �iBpB/�/2b /2b2MpQHpB/�b M� �`2� /� +B#2` /272b�
2 +B#2` b2;m`�MÏ� 2 T`Q+m`�K K2BQb �Hi2`M�iBpQb T�`� +QMiQ`M�` �b #�``2B`�b +`B�/�bX L2bi2
�K#BiQ � +QKmMB+�Ï½Q Q`�H 2 pő/2Q bmTQ`i�/� T2H�b i2+MQHQ;B�b /2 BM7Q`K�Ï½Q 7mM+BQM� +QKQ
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K�Bb mK +�M�H /2 +QKmMB+�Ï½Q 2Mi`2 Qb +B#2` +`BKBMQbQb- T�`iB+mH�`K2Mi2 M� 7�b2 /2 T`2T�`�Ï½Q
/�b �K2�Ï�b- b2D�K 2H�b MQ �K#BiQ /Q i2``Q`BbKQ- +B#2` i2``Q`BbKQ Qm +B#2` �i�[m2b [m2 pBb�K
Q `Qm#Q Qm /2bi`mBÏ½Q /2 BM7Q`K�Ï½Q `2H2p�Mi2 Qm �72i�` /� +�T�+B/�/2 /2 Q`;�MBx�ÏǤ2bX

L2bi2 i`�#�H?Q T`QTQKQb mK� 72``�K2Mi� T�`� � `2+QH?� 2 �M�HBb2 /2 /�/Qb �m/BQ 2 pő/2Q 2K
7QMi2b PaALhX *QMbB/2`�M/Q � 7`2[māM+B� +QK [m2 b2 T�`iBH?�K �`[mBpQb /2 �m/BQfpő/2Q- �
+`B�Ï½Q /2 mK� 72``�K2Mi� +�T�x /2 `2+QH?2` 2 �M�HBb�` /2 7Q`K� �miQK�iB+� 2bi2 iBTQ /2 /�/Qb
H2p�Mi� p�`BQb /2b�}QbX P T`BK2B`Q /2b�}Q T`2M/2@b2 +QK � 7Q`K� /2 �M�HBb2 2 M2bi2 �K#BiQ
B`2KQb 2tTHQ`�` � i`�Mb+`BÏ½Q �miQK�iB+� /2 �m/BQfpő/2Q T�`� i2tiQX .2TQBb bQ#`2 Q i2tiQ
2ti`�ő/Q b2`� 72BiQ mK KQiQ` /2 T2b[mBb�b [m2 pBb� 2M+QMi`�` `272`2M+B�b � T�H�p`�b +?�p2 T`û@
/2}MB/�b M2bi� 7�b2 TQ` mK �M�HBbi�X Pmi`Qb /2b�}Qb b2 H2p�Mi�K MQ [m2 /Bx `2bT2BiQ ¨ T`2+Bb½Q
/�b 72``�K2Mi�b /2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b �m/BQ 2 pő/2QX � T`2+Bb½Q û MQ �K#BiQ /Q
T`QD2iQ mK �bT2iQ `2H2p�Mi2 2 TQ` BbbQ b2`� K2`2+2/Q` /2 mK 2bim/Q �T`Q7mM/�/Q- MQK2�/�K2Mi2
� �M�HBb2 /�,

Ç i�t� /2 �+2`iQ /� 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQfpő/2Q +QMbB/2`�M/Q /B@
72`2Mi2b p2HQ+B/�/2b /2 bT22+? 2 p�`B�b 72``�K2Mi�b /2 +QKT�`�Ï½Q 2Mi`2 Q Q`B;BM�H 2 Q
`2bmHi�/Qc

Ç i�t� /2 �+2`iQ /� 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQfpő/2Q +QMbB/2`�M/Q /B72@
`2Mi2b B/BQK�b 2 p�`B�b 72``�K2Mi�b /2 +QKT�`�Ï½Q 2Mi`2 Q Q`B;BM�H 2 Q `2bmHi�/Qc

Ç i�t� /2 �+2`iQ +QMbB/2`�M/Q � i`�/mÏ½Q �miQK�iB+� /Q i2tiQ T�`� mK� HBM;m�;2K #�b2
UBM;HābV 2 miBHBx�M/Q /B72`2Mi2b i`�/miQ`2bX

a2`� +QK #�b2 MQb `2bmHi�/Qb Q#iB/Qb T2HQ 2bim/Q [m2 B`� b2` T`QTQbi� � �THB+�Ï½Q /2 `2+QH?�
2 �M�HBb2 /2 /�/Qb 2K 7QMi2b PaALhX *QMbB/2`�M/Q [m2 Qb ǵ?�+F2`bǵ 7�H�K bQ#`2 Qb b2mb ǵ�H@
pQbǵ �Mi2b /Qb �i�[m2b- Tm#HB+�K pő/2Qb- mb�K 7Ʀ`mMb- `2/2b bQ+B�Bb 2Mi`2 Qmi`Qb +�M�Bb- mK�
72``�K2Mi� +QKQ � [m2 b2 T`QTǤ2- TQbbB#BHBi� � /2i2Ï½Q /2 �i�[m2b 2K 7�b2 /2 T`2T�`�Ï½QX ú
�BM/� BKTQ`i�Mi2 `272`B` [m2 mK� �THB+�Ï½Q +QKQ � [m2 b2 T`QTǤ2 M½Q û 2t+HmbBp� /� `2+QH?� 2
�M�HBb2 /2 /�/Qb MQ �K#BiQ /� +B#2` b2;m`�MÏ�X lK� 72``�K2Mi� /2bi2 iBTQ TQ/2`� b2` mb�/�
TQ` 2t2KTHQ T�`� � KQMBiQ`Bx�Ï½Q /2 mK� K�`+� Qm �miQK�iBx�` Q T`Q+2bbQ /2 +HBTTBM;- BbiQ û-
/2 B/2MiB}+�` `272`āM+B�b � K�`+�b Qm T`Q/miQb 2K 7QMi2b /2 �m/BQ U2X;X `�/BQV Qm pő/2Q U2X;X
i2H2pBb½Q Qm uQmim#2VX

RXk 1bi`mim`� /Q /Q+mK2MiQ

1bi2 /Q+mK2MiQ 2M+QMi`�@b2 /BpB/B/Q 2K +�TőimHQbX LQ +�TőimHQ k b½Q �M�HBb�/Qb �H;mMb i`�#�H?Qb
2 72``�K2Mi�b 2tBbi2Mi2b MQ �K#BiQ /� `2+QH?� 2 �M�HBb2 /2 /�/Qb �m/BQ 2 pő/2QX a½Q i�K#ûK
�T`2b2Mi�/Qb i`�#�H?Qb `2H�+BQM�/Qb +QK � �`2� /� +B#2` b2;m`�MÏ� +QK 2bT2+B�H /2bi�[m2 T�`� Q
PaALhX LQ i2`+2B`Q +�TőimHQ- û �T`2b2Mi�/� � T`QTQbi� /2 i`�#�H?Q [m2 2M;HQ#� mK� K2iQ/QHQ;B�
/2 �M�HBb2 ¨ 2}+BāM+B� /�b 72``�K2Mi�b /2 2ti`�Ï½Q �miQK�iB+� /2 i2tiQ � T�`iB` /2 /B72`2Mi2b
7QMi2b �m/BQfpő/2Q 2 Qb `2[mBbBiQb T�`� Q /2b2MpQHpBK2MiQ /� 72``�K2Mi�X LQ +�TőimHQ 9 b½Q
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�T`2b2Mi�/Qb Qb `2bmHi�/Qb /� 2}+BāM+B� /�b 72``�K2Mi�b /2 2ti`�Ï½Q 2 �M�HBb2 /2 /�/QbX �
�T`2b2Mi�Ï½Q /� bQHmÏ½Q BKTH2K2Mi�/� M2bi2 T`QD2iQ û �T`2b2Mi�/� MQ [mBMiQ +�TőimHQX 1bi2
+�TőimHQ �T`2b2Mi� �b 7mM+BQM�HB/�/2b /� �THB+�Ï½Q /2b2MpQHpB/�- �bbBK +QKQ- �b 72``�K2Mi�b
miBHBx�/�b T�`� Q b2m /2b2MpQHpBK2MiQX P b2tiQ 2 ȹHiBKQ +�TőimHQ- +QMiûK �b +QM+HmbǤ2b /2bi2
i`�#�H?Q 2 BM/B+� HBM?�b /2 i`�#�H?Q 7mim`QX

e



*�TőimHQ k

1bi�/Q /� �`i2

� 2pQHmÏ½Q /B;Bi�H Q+Q``2 � T�bbQb H�`;Qb 2 �#`�M;2 Q`;�MBx�ÏǤ2b 2 BM/Bpő/mQb [m2 /2T2M/2K
/2bb� K2bK� 2pQHmÏ½Q T�`� K2H?Q`�` Qb b2mb M2;Ʀ+BQb 2 [m�HB/�/2 /2 pB/�X AM72HBxK2Mi2 �
2pQHmÏ½Q i�K#ûK b2 7�x b2MiB` 2K +QBb�b K2MQb TQbBiBp�bX � 2tTQbBÏ½Q � +B#2` �K2�Ï�b û mK�
/2bb�b +QBb�bX 1tBbi�K p�`BQb iBTQb /2 �K2�Ï�b- �b K�Bb T`2Q+mT�Mi2b MQ �K#BiQ /2bi2 i`�#�H?Q
b½Q �b 7�H?�b iû+MB+�b 2 �b [m2 +QKT`QK2i�K � BM7Q`K�Ï½Q /�b Q`;�MBx�ÏǤ2bX 1bi�b �K2�Ï�b
TQ/2K i2` p�`B�b Q`B;2Mb- +QKQ �+B/2Mi�H- �K#B2Mi�H- /2HB#2`�/� Qm M2;HB;2Mi2- TQ/2K pB` /2
mK ;`mTQ Qm �T2M�b /2 mK BM/Bpő/mQX hBTB+�K2Mi2 �b �ÏǤ2b /2bi2b �;2Mi2b T�bb�K TQ` Q#i2`
�+2bbQ 2 mb�` �iBpQb /�b Q`;�MBx�ÏǤ2b b2K [m2 2bi2D�K �miQ`Bx�/Qb � i�H- �bbBK +QKQ /BpmH;�`
BM7Q`K�Ï½Q +QM}/2M+B�H BHB+Bi�K2Mi2 2 7�x2` �Hi2`�ÏǤ2b � `2+m`bQb b2K �miQ`Bx�Ï½QX Pb �i�[m2b
BM7Q`K�iB+Qb- TQ/2K b2` pBbiQb +QKQ mK M2;Ʀ+BQ- BbiQ TQ`[m2 b2 Q �i�[m2 bm`iB` 272BiQ- Q `2bmHi�/Q
p�H2 /BM?2B`QX S2/B` `2b;�bi2 2K i`Q+� /� HB#2`i�Ï½Q /2 BM7Q`K�Ï½Q U`�MbQKr�`2V- p2M/2` +QMi�b
/2 2K�BH- p2M/2` MȹK2`Qb /2 +�`iǤ2b /2 +`û/BiQ 2 p2M/2` `2;BbiQb /2 b�ȹ/2- 2Mi`2 Qmi`Qb- b½Q
�H;mMb /Qb 2t2KTHQb `272`B/Q T2HQ �miQ`2b 2K (8e)X � +QMDm;�Ï½Q 2Mi`2 Q `2bmHi�/Q /�b �ÏǤ2b
K�HB+BQb�b U+B#2` �i�[m2bV +QK � 7�+BHB/�/2 /2 272im�` �i�[m2b BM+`2K2Mi� Q Mőp2H /2 �K2�Ï�
�bbBK +QKQ �b i2Mi�iBp�b /2 �i�[m2X 1bi� `2�HB/�/2 `27Q`Ï� � M2+2bbB/�/2 /2 T`2T�`�`- +QMbi`mB`
2 BM+`2K2Mi�` � /272b�- 2bi�` b2KT`2 �H2`i� TQ`[m2 � `2�HB/�/2 �im�H �bbBK Q 2tB;2X

�im�HK2Mi2- � K�BQ` T�`i2 /�b 2[mBT�b /2 b2;m`�MÏ� BM7Q`K�iB+� i2K /2 HB/�` +QK �i�[m2b mK�
p2x [m2 2bi½Q � �mK2Mi�` bB;MB}+�iBp�K2Mi2X S�`� �+�#�`- KBiB;�` Qm 2pBi�` 2bi2b �i�[m2b �b
2[mBT�b /2 b2;m`�MÏ� BM7Q`K�iB+� iāK [m2 T2Mb�` +QKQ Qb �i�+�Mi2b 2 T2`+2#2` +QKQ Qb �i�[m2b
b2 /2b2M`QH�K +QK Q Q#D2iBpQ /2 Qb +QMi2` MmK� 7�b2 BMB+B�HX .2 �+Q`/Q +QK � +v#2` FBHH +?�BM
T`QTQbi� TQ` GQ+F?22/ J�`iBM 2tBbi2K b2i2 T�bbQb 2MpQHpB/Qb MmK �i�[m2 iőTB+QX 1K T`BK2B`Q
Hm;�` û 72BiQ mK `2+QM?2+BK2MiQ /Qb �HpQb- [m2 TQ/2 b2` 72BiQ �i`�pûb /2 mK� T2b[mBb� M�b `2/2b
bQ+B�BbX �TƦb 2M+QMi`�` Qb �HpQb- Q �i�+�Mi2 mb� mK +�M�H /2 +QKmMB+�Ï½Q T�`� +QMbi`mB` Q
�i�[m2 /Bbi`B#mőM/Q mK� 72``�K2Mi� /2 �+2bbQ `2KQiQ �i`�pûb /2 +Ʀ/B;Q /BbbBKmH�/QX �Q b2`
2Mi`2;m2- 2bi2 �HpQ T�bb� i�K#ûK � b2` mK� TQMi2 2Mi`2 Qb b2mb +QMi�+iQb- 7�x2M/Q /2H2 T`ƦT`BQ
mK TQMiQ /2 /Bbi`B#mBÏ½Q T�`� Q �i�[m2X � 7�b2 b2;mBMi2 û � 2tTHQ`�Ï½Q û TQ/2`� Q+Q``2` TQ`
2t2KTHQ �i`�pûb /Q +HB+F MmK HBMF H2p�M/Q ¨ BMbi�H�Ï½Q /�b 72``�K2Mi�b /2 �+2bbQ `2KQiQ 2 �Q
+QMi`QHQ /Q �HpQ TQ` T�`i2 /Q �i�+�Mi2X � T�`iB` /2bi2 TQMiQ- Q �i�+�Mi2 i2K � TQbbB#BHB/�/2

d



/2 `2+QH?2` Qm /2bi`mB` BM7Q`K�Ï½Q T2`i2M+2Mi2 ¨ Q`;�MBx�Ï½Q UQm b2mb +HB2Mi2bV (8e)(8)X JmBiQ
/2pB/Q ¨b 2bi`mim`�b /�b Q`;�MBx�ÏǤ2b �im�Bb- [m�M/Q mK �i�+�Mi2 û /2i2i�/Q- b2 �+QMi2+2`- D�
b2`� /m`�Mi2 Q b2tiQ Qm bûiBKQ T�bbQ /� +v#2` FBHH +?�BM- Q [m2 D� û /2K�bB�/Q i�`/2- mK� p2x
[m2 Q �i�+�Mi2 D� i2`� �+2bbQ �Q bBbi2K� 2 TQbbBp2HK2Mi2 �H;mK� BM7Q`K�Ï½Q b2Mbőp2H /Q b2m H�/QX

�b KQiBp�ÏǤ2b [m2 H2p�K � 2bi2b �i�[m2b b½Q p�`B�/�bX �b [m2 i2K iB/Q K�Bb 2tT`2bb½Q b½Q �b
`2H�+BQM�/�b +QK Q ;�M?Q }M�M+2B`Q- K�b 2tBbi2K Qmi`�b- i�H +QKQ �T`2b2Mi�/Q M� h�#2H� kXRX

�K2�Ï�b 2 KQiBp�Ï½Q
�i�+�Mi2 JQiBpQb �HpQb

Ç 1bi�/Q Ç o�Mi�;2Mb 2+QMƦKB+�b

Ç o�Mi�;2Mb TQHőiB+�b

Ç o�Mi�;2Mb KBHBi�`2b

Ç a2;`2/Qb +QK2`+B�Bb

Ç AM7Q`K�Ï½Q b2Mbőp2H

Ç AM7`�2bi`mim`�b +`BiB+�b

Ç *`BK2 Q`;�MBx�/Q Ç Gm+`Q BK2/B�iQ

Ç _2+QH?� /2 BM7Q`K�Ï½Q T�`�
p2M/�

Ç aBbi2K�b /2 T�;�K2MiQ

Ç AM7Q`K�Ï½Q T2bbQ�H

Ç AM7Q`K�Ï½Q /2 b�ȹ/2

Ç AM7Q`K�Ï½Q /2 +�`i½Q /2 +`û@
/BiQ

Ç �iBpBbi�b Ç AM~m2M+B� TQHőiB+�

Ç �Hi2`�Ï½Q bQ+B�H

Ç S`2bbBQM�` Km/�MÏ� /2 M2;Ʀ@
+BQ

Ç AM7Q`K�Ï½Q /2 M2;Ʀ+BQ b2Mbőp2H

Ç AM7Q`K�Ï½Q /2 T2bbQ�b +?�p2

Ç AM7Q`K�Ï½Q /2 T�`+2B`Qb /2 M2@
;Ʀ+BQ

Ç *QH�#Q`�/Q`2b Ç o�Mi�;2K T2bbQ�H

Ç oBM;�MÏ� T`Q}bbBQM�H

Ç S�i`BQiBbKQ

Ç o2M/�b- M2;Ʀ+BQ 2 2bi`�iû;B�
/2 K2`+�/Q

Ç PT2`�ÏǤ2b /2 M2;Ʀ+BQ

Ç AM7Q`K�Ï½Q T2bbQ�H

h�#2H� kXR, �K2�Ï�b 2 KQiBp�Ï½Q

L� 6B;m`� kXR û TQbbőp2H p2`B}+�` Qb +BM+Q iBTQb /2 �i�[m2b +QK K�Bb bm+2bbQX Pb /�/Qb 7Q@
`�K Q#iB/Qb 2K (8e)X S�`i2 /2bi2 bm+2bbQ /2p2@b2 ¨ 7�Hi� +QMb+B2M+B�HBx�Ï½Q /�b Q`;�MBx�ÏǤ2b 2
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`2bT2iBpQb +QH�#Q`�/Q`2b- �bbBK +QKQ ¨ 7�Hi� 72``�K2Mi�b 2 T`Q+2/BK2MiQb �/2[m�/Qb ¨b +B#2`
�K2�Ï�bX

P [m2 KmBiQb /Qb 2bT2+B�HBbi� 2 2KT`2b�b D� T2`+2#2`�K 2 �`;mK2Mi�K û [m2 � �#Q`/�;2K
i`�/B+BQM�H D� M½Q û bm}+B2Mi2K2Mi2 2}+�x T�`� HB/�` +QK � 2b+�H�/� /�b +B#2` �K2�Ï�b 2 i`�p�`
Qb +B#2` �i�[m2b /� �im�HB/�/2X Pb �i�+�Mi2b i`�#�H?�K /2 7Q`K� K�Bb bQ}biB+�/� /Q [m2 �b
Q`;�MBx�ÏǤ2b �HpQ /Qb b2mb �i�[m2b- `2p2M/Q 7`2[m2Mi2K2Mi2 �b bm�b 72``�K2Mi�b- iû+MB+�b 2
T`Q+2/BK2MiQb /2 �i�[m2 2pBi�M/Q /2bb� 7Q`K� T�/`Ǥ2b /2 �i�[m2X Pmi`Q /2b�}Q i2K � p2` +QK
� bQ}biB+�Ï½Q /�b 72``�K2Mi�bX � 2pQHmÏ½Q /�b 72``�K2Mi�b /2 �i�[m2 û K�Bb `�TB/� 2 �p�MÏ�/�-
/Q [m2 �b 72``�K2Mi�b mb�/�b T2H�b Q`;�MBx�ÏǤ2b T�`� b2 T`Qi2;2`2K /2 TQbbőp2Bb �i�[m2bX

6B;m`� kXR, hQT 8 /2 �i�[m2b +QK bm+2bbQ

h�H +QKQ �b �K2�Ï�b- Qb �iQ`2b K�HB+BQbQb TQ/2K b2` /2 p�`BQb iBTQb- TQ/2K b2` 2KT`2;�/Qb-
Q`;�MBx�ÏǤ2b +`BKBMQb�b- 2KT`2b�b +QM+Q``2Mi2b- +�mb�b M�im`�Bb 2fQm ?mK�M�b UBMi2M+BQM�Bb Qm
M½QVX �b �K2�Ï�b iāK �b bm�b +�mb�b 2 KQiBp�ÏǤ2bX �b +�mb�b `2~2i2K ;2`�HK2Mi2 � BMb�iBb7�Ï½Q
Qm � T`Q+m`� /2 Hm+`QX lK i`�#�H?�/Q` BMb�iBb72BiQ- mK� Q`;�MBx�Ï½Q +`BKBMQb� Qm K2bKQ mK�
2KT`2b� +QM+Q``2Mi2- TQ/2K p2` mK� QTQ`imMB/�/2 /2 Hm+`Q �Q 2tTHQ`�` mK� 7�H?�X a½Q i�K#ûK
KmBi�b �b KQiBp�ÏǤ2b /2T2M/2M/Q /Q �K#BiQ /� �K2�Ï�- +QKQ TQ` 2t2KTHQ- Q ;�M?Q }M�M+2B`Q- �
p�Mi�;2K +QKT2iBiBp�- TQHőiB+� Qm 2+QMƦKB+�- Q /QKőMBQ KBHBi�` Qm �T2M�b T�`� �HBK2Mi�` Q 2;Q-
KQbi`�` [m2 û +�T�xX L� h�#2H� kXR D� 7QB 72Bi� mK� �T`2b2Mi�Ï½Q /Qb �iQ`2b 2 /�b KQiBp�ÏǤ2bX
� 6B;m`� kXk TQ` bm� p2x `2T`2b2Mi� Qb +BM+Q T`BM+BT�Bb �;2Mi2b /2 �K2�Ï� U�iQ`2b K�HB+BQbQbV-
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2 Q b2m T2bQ MQb �i�[m2b 272im�/QbX *QKQ TQ/2KQb p2`B}+�` T2HQ ;`�}+Q- Qb �i�[m2b +QK K�BQ`
T2`+2Mi�;2K /2 bm+2bbQ b½Q Qb 272im�/Qb T`QTQbBi�/�K2Mi2- [m2 b½Q H�MÏ�/Qb TQ` mK [m�H[m2`
�;2Mi2X Pb p�HQ`2b �T`2b2Mi�/Qb `2bmHi�K /Q 2bim/Q 272im�/Q 2K (8e)X

6B;m`� kXk, hQT 8 /2 �;2Mi2b K�Bb 2}+�x2b

�H;Q [m2 bQ7`2m mK� 2pQHmÏ½Q i`2K2M/� M� �`2� /� +B#2` b2;m`�MÏ� i2K � p2` +QK � [m�MiB/�/2
2 bQ}biB+�Ï½Q /�b 72``�K2Mi�bX �b 72``�K2Mi�b �Q /BbTQ` TQ/2K b2` mb�/�b i�MiQ TQ` �;2Mi2b /Q
#2K [m2 /2 7Q`K� T`Q�+iBp� �m/Bi�K Qb b2mb bBbi2K�b 2 �THB+�ÏǤ2b- Qm T2HQb �iQ`2b +`BKBMQbQb
�mK2Mi�M/Q Q b2m �H+�M+2 2 `�TB/2x MQ �i�[m2X *QKQ `272`B/Q T2HQ �miQ` (8e)- 2K RN3y 2`�
M2+2bb�`B� K�Bb 7Q`K�Ï½Q TQ` T�`i2 /Q �i�+�Mi2 /Q [m2 �im�HK2Mi2- BbiQ TQ`[m2- +QK � 2pQHmÏ½Q
2 /BbTQMB#BHB/�/2 /2 72``�K2Mi�b /2 �i�[m2 M� AMi2`M2i- [m�H[m2` T2bbQ�- +QK TQm+� 7Q`K�Ï½Q
M� �`2� TQ/2 /2bTQH2i�` mK �i�[m2X *QKQ TQ/2KQb p2`B}+�` M� 6B;m`� kXj- +QK Q �p�MÏ�`
/Q i2KTQ- � M2+2bbB/�/2 /2 +QM?2+BK2MiQ TQ` T�`i2 /Q �i�+�Mi2 û T`QTQ`+BQM�H �Q +`2b+BK2MiQ
/� [m�HB/�/2 /�b 72``�K2Mi�b /2b2MpQHpB/�b T�`� i�H- Qm b2D�- +�/� p2x b2 /2b2MpQHp2K K�Bb
72``�K2Mi�b 2 K�Bb bQ}biB+�/�b- /BKBMmBM/Q � M2+2bbB/�/2 /2 +QM?2+BK2MiQ /Q �i�+�Mi2X h�H
bBim�Ï½Q 7�x +QK [m2 Q MȹK2`Q /2 �iQ`2b K�HB+BQbQb b2D� K�BQ`X

LmK +QMi2tiQ 2K [m2 �b +B#2` �K2�Ï�b i2K +`2b+B/Q- 2tBbi2 � M2+2bbB/�/2 /2 mK� T`2T�`�Ï½Q
T�`� `2i�HB�` i�H i2M/āM+B�X � +B#2` BMi2HB;āM+B�- Qm b2D�- Q +QM?2+BK2MiQ ȹiBH 2 [m2 T2`KBi2
�im�` bQ#`2 �b +B#2` �K2�Ï�b- û mK� /�b �#Q`/�;2Mb T�`� �Dm/�` 2bi� `2i�HB�Ï½QX L½Q 2tBbi2 mK
+QMb2MbQ bQ#`2 � /2}MBÏ½Q /2 BMi2HB;āM+B� MQ +QMi2tiQ /2 +QM?2+BK2MiQ /B;Bi�H- K�b Q b2m Mȹ+H2Q
û � BM7Q`K�Ï½Q [m2 T`2+Bb� /2 b2` `2+QH?B/�- +Q``2H�+BQM�/�b T`Q/mxBM/Q mK +QM?2+BK2MiQ K�Bb
T`Q7mM/Q bQ#`2 Qb �iQ`2b K�HB+BQbQb- Q b2m KQ/Q /2 �im�Ï½Q- Qb `Bb+Qb 2tBbi2Mi2b 2 7Q`K� /2 Qb
KBiB;�`X

� BM7Q`K�Ï½Q bƦ TQ` bB M½Q i2K p�HQ` bB;MB}+�iBpQ- T`2+Bb� b2` i`�i�/� 2 b2H2+BQM�/�- Qmi`Q `2@
[mBbBiQ T�`� b2 TQ/2` 2bi�` T`2T�`�/Q T�`� mK� 2p2Mim�H �K2�Ï� û � �[mBbBÏ½Q /2 +QM?2+BK2MiQ-
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6B;m`� kXj, *QM?2+BK2MiQ ?mK�MQb p2`bmb 62``�K2Mi�b /BbTQMőp2Bb T�`� +B#2` �i�[m2b

� +B#2` BMi2HB;āM+B�- Qm b2D�- `2+QH?� 2 i`�i�K2MiQ /2 BM7Q`K�Ï½QX 1tBbi2K i`āb iBTQb /2 +Q@
M?2+BK2MiQ- Q +QM?2+BK2MiQ 2bi`�iû;B+Q- /2 QT2`�ÏǤ2b 2 Q i�+BiQX P +QM?2+BK2MiQ 2bi`�iû;B+Q
/Bx `2bT2BiQ ¨b i2M/āM+B�b /�b �K2�Ï�b Qm TQi2M+B�b �K2�Ï�b- � HQM;Q T`�xQ- T2HQ b2m H�/Q Q
+QM?2+BK2MiQ i�+BiQ �p�HB� �b +�T�+B/�/2b /� �K2�Ï� 7Q+�M/Q@b2 MQb TQMiQb 7`�+Qb- 7Q`i2b 2 M�b
`2�Bb BMi2MÏǤ2b /� �K2�Ï�X P +QM?2+BK2MiQ /2 QT2`�ÏǤ2b- û Q +QM?2+BK2MiQ 2K i2KTQ `2�H Qm
T2`iQ /BbbQ- /2`Bp� /Qb K2BQb iû+MB+QbX

S�`� � T`Q/mÏ½Q /2 BMi2HB;āM+B�fBM7Q`K�Ï½Q- Q T`ƦT`BQ +QM?2+BK2MiQ i2K Q b2m +B+HQ /2 pB/�-
+QKQ b2 /2b+`2p2 M� h�#2H� kXkX

� BM7Q`K�Ï½Q- /2Mi`Q /Q +B+HQ /2 pB/� /Q +QM?2+BK2MiQ- 2bi� /BpB/B/� 2K b2Bb �`2�b 2 TQ/2 b2`
`2+QH?B/� 2K,

Ç aBbi2K�b 2H2i`ƦMB+Qb- ;2`�HK2Mi2 /2 7Q`K� 7`�m/mH2Mi� UaA:ALhVX

Ç 6QMi2b �#2`i�b +QKQ Q `�/BQ- DQ`M�Bb 2 AMi2`M2i UPaALhVX

Ç >mK�M�b /2 7Q`K� +QMb+B2Mi2 Qm BMpQHmMi�`B� U>lJALhVX

Ç AK�;2Mb UAJALhVX

Ç a�iûHBi2b- /`QM2b 2 Qmi`�b 7QMi2b [m2 �+QKT�M?�K � �iBpB/�/2 `2H�+BQM�/� ¨ b2;m`�MÏ� 2K
iQ`MQ /Q TH�M2i�X JmBi�b p2x2b �bbQ+B�/Q +QK AJALh U:1PALhVX

Ç 6QMi2b [m2 M½Q 2M+�Bt�K M� �`2� aA:ALh Qm AJALh- 2tX, `�/BQ7`2[māM+B� UJ�aALhVX

lK 2t2KTHQ /2 72``�K2Mi� [m2 b2 2M[m�/`� M� �`2� /� `2+QH?� 2 �M�HBb2 /2 BM7Q`K�Ï½Q û �
r�ibQM@iQM2@�M�Hvx2`X 1bi� 72``�K2Mi� �M�HBb� Q i2tiQ MmK� +QMp2`b�Ï½Q- T2`KBiBM/Q /2i2i�`
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*B+HQ /Q *QM?2+BK2MiQ

Ç SH�M2�K2MiQ Ç .2i2`KBM�` `2[mBbBiQb /2 +QM?2+BK2MiQ

Ç �[mBbBÏ½Q Ç SH�M2�` � �[mBbBÏ½Q /2 BM7Q`K�Ï½Q /2 p�`B�b 7QMi2b 2
�i`�pûb /2 p�`BQb KûiQ/Qb

Ç S`Q+m`�` +QM?2+BK2MiQ /2 Qmi`�b �;āM+B�b

Ç _2mMB` iQ/� � BM7Q`K�Ï½Q TQbbőp2H

Ç S`Q+2bb�K2MiQ Ç h`�/mxB`- i`�Mb+`2p2` 2 /2b2M+`BTi�` BM7Q`K�Ï½Q

Ç �p�HB�` � +QM}�MÏ� /� BM7Q`K�Ï½Q

Ç a2 M2+2bb�`BQ +QMp2`i2` � BM7Q`K�Ï½Q T�`� mK 7Q`K�iQ
H2;Bp2H

Ç �M�HBb2 Ç *QK#BM�` BM7Q`K�ÏǤ2b /B72`2Mi2b T�`� B/2MiB}+�` BM@
7Q`K�Ï½Q +QH�i2`�H 2 T�/`Ǥ2b

Ç AMi2`T`2i�` Q bB;MB}+�/Q /2 [m�H[m2` +QM?2+BK2MiQ /2@
b2MpQHpB/Q

Ç hQK�/� /2 /2+Bb½Q

Ç .BpmH;�Ï½Q

Ç P +QM?2+BK2MiQ �+�#�/Q iQK� KmBi�b 7Q`K�b- /2T2M@
/2M/Q /�b M2+2bbB/�/2b /Q /2+BbQ` 2 Qb `2[mBbBiQb /2
+QKmMB+�Ï½Q

Ç Pb p�`BQb Mőp2Bb /2 m`;āM+B� b½Q ;2`�HK2Mi2 2bi�#2H2+B@
/Qb T2H� Q`;�MBx�Ï½Q Qm +QKmMB/�/2 /Q +QM?2+BK2MiQ

Ç 622/#�+F Ç P 722/#�+F û `2+2#B/Q /Q /2+BbQ` 2 Qb `2[mBbBiQb `2pBbiQb

h�#2H� kXk, �K2�Ï�b 2 KQiBp�Ï½Q

b2MiBK2MiQb � T�`iB` /Q BMTmiX C� û /BbTQMB#BHBx�/Q T2H� 72``�K2Mi� �H;mMb iBTQb /2 iQMb [m2
`2T`2b2Mi�K Qmi`Qb i�MiQb b2MiBK2MiQb- +QKQ TQ` 2t2KTHQ � 7`mbi`�Ï½Q- i`Bbi2x�- b�iBb7�Ï½Q-
2t+Bi�Ï½Q- 2/m+�Ï½Q- K� 2/m+�Ï½Q 2 bBKT�iB�X � 72``�K2Mi� /BbTQMB#BHBx� mK b2`pBÏQ [m2 /2i2i�
Qb iQMb 2 `272`2Mi2b b2MiBK2MiQb �+BK� `272`B/Qb 2K �K#Qb Qb T�`iB+BT�Mi2b /2 mK� +QMp2`b�Ï½QX
� 72``�K2Mi� 7QB i`2BM�/� 2K +QMp2`b�ÏǤ2b K�MiB/�b MQ irBii2` (jd)X

lK� 72``�K2Mi� [m2 b2 #�b2B� M� `2+QH?� /2 BM7Q`K�Ï½Q T�`� +`B�Ï½Q /2 +QM?2+BK2MiQ û � 7`�@
K2rQ`F PaALh U6B;m`� kX9VX P 7Q+Q T`BM+BT�H /� 7`�K2rQ`F û � `2+QH?� /2 BM7Q`K�Ï½Q �i`�pûb
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/2 72``�K2Mi�b HBp`2b 2 7QMi2b Tm#HB+�b +QK � BMi2MÏ½Q /2 �Dm/�` �b T2bbQ�b � 2M+QMi`�` 2bi2b
`2+m`bQbUBM7Q`K�Ï½QV /2 7Q`K� ;`�iBbX 1bi� 72``�K2Mi� i2K mK H2[m2 #�bi�Mi2 �H�`;�/Q /2 7mM+B@
QM�HB/�/2b- +QKQ TQ/2KQb p2`B}+�` M� };m`� kX9X �Q +HB+�` MQb Bi2Kb +QK Qb TQMiQb T`22M+?B/Qb
� +Q` 2bi2b 2bi2M/2K 7mM+BQM�HB/�/2b `2H�+BQM�/�b +QK Q Bi2KX � K�BQ`B� /�b 7mM+BQM�HB/�/2b b½Q
/BbTQMB#BHBx�/�b /2 7Q`K� ;`�imBi�- K�b i�K#ûK /BbTQMB#BHBx� 7mM+BQM�HB/�/2b /2b2MpQHpB/�b TQ`
i2`+2B`Qb- [m2 TQ` bm� p2x i2K �H;mK�b T�;�bX � B/2B� /� 7`�K2rQ`F û `2+QH?2` 2 /BbTQMB#BHBx�`
BM7Q`K�Ï½Q /2 7QMi2b �#2`i�b 2 /2 7Q`K� ;`�imBi�X

6B;m`� kX9, PaALh 7`�K2rQ`F

� `2+QH?� /2 BM7Q`K�Ï½Q /2 7QMi2b �#2`i�b- QM/2 i�K#ûK b2 2M;HQ#�K �`[mBpQb /2 �m/BQfpő/2Q-
+2`i�K2Mi2 û mK� K�Bb p�HB� T�`� Q PaALhX � `2+QH?� /2bi2 iBTQ /2 /�/Qb p2K /BbTQMB#BHBx�`
BM7Q`K�Ï½Q 2K [m�MiB/�/2 2 TQbbBp2HK2Mi2 [m�HB/�/2- #�bi�M/Q T�`� i�H � bm� `2+QH?� 2 i`�i�@
K2MiQX *QMbB/2`�M/Q Q T`QTƦbBiQ /Q T`QD2iQ- BbiQ û- � +`B�Ï½Q /2 mK� 72``�K2Mi� T�`� �M�HBb2
�miQK�iB+� /2 �m/BQfpő/2Q 2K 7QMi2b �#2`i�b- +2Mi`�`2KQb � /Bb+mbb½Q /Q 2bi�/Q /� �`i2 M�
2ti`�Ï½Q 2 �M�HBb2 /2bi2 iBTQ /2 /�/QbX

�im�HK2Mi2 û T�`iBH?�/Q +QMi2ȹ/Q �m/BQ 2 pő/2Q 2K 2MQ`K2b [m�MiB/�/2b- +QKQ i�H- û mK� 7QMi2
/2 BM7Q`K�Ï½Q �T2i2+őp2HX 1tBbi2K p�`B�b iû+MB+�b /2 �M�HBb2 /2bi2 iBTQ /2 BM7Q`K�Ï½QX aBbi2K�b
+�T�x2b /2 `2+QM?2+2` �miQK�iB+�K2Mi2 Q#D2iQb 2K BK�;2Mb- /2 KQ/2H�` � 2tT`2bb½Q H�#B�H /2
mK� T2bbQ� � mK BMTmi �m/BQ b½Q 2t2KTHQb /Q [m2 û 72BiQ M� �`2�X lK� 7Q`K� bBKTH2b /2 �M�HBb�`
Q �m/BQfpő/2Q +QMbBbi2 M� 2ti`�Ï½Q /2 i2tiQ � T�`iB` /Q K2bKQX 1tBbi2K �H;mMb i`�#�H?Qb M�
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�`2� /Q `2+QM?2+BK2MiQ 2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQ 2 pő/2QX ú mK� �`2�
2MQ`K2- p�`B� /2b/2 � +H�bbB}+�Ï½Q /2 +QMi2ȹ/Q /2 pő/2Q (8R)- �Q bmTQ`i2 K2/B+Q (ej)- /2i2Ï½Q
/2 b2MiBK2MiQb (8j) 2 /2i2Ï½Q /2 pBQHāM+B� (93)- 2Mi`2 Qmi`QbX

� +QKmMB+�Ï½Q û KmBiQ BKTQ`i�Mi2 T�`� � b�iBb7�Ï½Q 2 Q /2b2MpQHpBK2MiQ /Q b2` ?mK�MQX lK
7�+iQ- û [m2 Q MQbbQ KQ/Q /2 +QKmMB+�` 2bi� � Km/�` 2 +�/� p2x K�Bb 2 2tBbi2 � M2+2bbB/�/2
/2 BMi2`�;B` /2 7Q`K� `�TB/�X � q2# kXy /BbTQMB#BHBx� 2bb� 7�+BHB/�/2- /2bi� 7Q`K�- �b T2bbQ�b
BM+`2K2Mi�`�K bB;MB}+�iBp�K2Mi2 � bm� BMi2`�Ï½Q QMHBM2 /2 7Q`K� i½Q 7`2[m2Mi2 [m2 b2 iQ`MQm
mK� `QiBM� /B�`B� T�`� [m�b2 iQ/� � ;2Mi2X 1Mi`2 p�`B�b +QBb�b- b½Q T�`iBH?�/Qb +QMi2ȹ/Qb /2
�m/BQ 2 pő/2Q- Qb [m�Bb- bƦ TQ` bB- /BbTQMB#BHBx�K KmBi� BM7Q`K�Ï½QX P i`�#�H?Q �T`2b2Mi�/Q 2K
(8R) +H�bbB}+� i2tiQ #�b2�/Q 2K +QMi2ȹ/Q /2 pő/2Q T�`iBH?�/Q 2K ǵbBi2bǵ U*H�bbB7vBM; i2ti@#�b2/
pB/2Q +QMi2Mi 7Q` QMHBM2 pő/2Q b?�`BM; bBi2bVX � 7`�K2rQ`F /2b2MpQHpB/� M2bi2 i`�#�H?Q
+QMi� +QK 7mM+BQM�HB/�/2b #�b2�/�b 2K iû+MB+�b /2 +H�bbB}+�Ï½Q U*9X8- L�Bp2 "�v2b 2 aoJV 2
2K i`āb iBTQb 2ti`�Ï½Q /2 i2tiQUH2tB+�H- bBMi�iB+Q 2 +QMi2ȹ/QVX .2 �+Q`/Q +QK (8R) � +H�bbB}+�Ï½Q
�HûK /2 7Q`M2+2` mK� 7Q`K� /2 +H�bbB}+�` pő/2Qb +QM7Q`K2 Qb BMi2`2bb2 /Qb miBHBx�/Q`2b +QK
mK� T`2+Bb½Q /2 3d-k W- i�K#ûK û KmBiQ ȹiBH T�`� B/2MiB}+�` +QKmMB/�/2b QMHBM2 2MpQHpB/�b M�
T�`iBH?� /2 pő/2Qb X

L�im`�HK2Mi2- i�K#ûK M� �`2� /� b�ȹ/2 D� 2tBbi2K i`�#�H?Qb /Q ;ûM2`Q- mK 2t2KTHQ � BMi2`7�+2
J�KKQ*H�bb (ej)X L2bi� �`2� 2tBbi2 � M2+2bbB/�/2 /2 i`�#�H?�` `�TB/�K2Mi2 2 iQ/� � �Dm/�
�miQK�iBx�/� û BKTQ`i�Mi2X h`�i�@b2 /2 mK� 72``�K2Mi� q2# [m2 T2`KBi2 � 2Mi`�/� /2 mK
+QMDmMiQ /2 p�`B�p2Bb `272`2Mi2b �Qb `2bmHi�/Qb /2 mK� K�KQ;`�}�- +QK �b [m�Bb p2`B}+� �
T`Q#�#BHB/�/2 /2 mK �+?�/Q #2MB;MQ Qm K�HB;MQX 1bi� 72``�K2Mi� Q#`B;� � [m2 Q `�/BQHQ;Bbi�
BMi`Q/mx� mK p�HQ` T�`� +�/� p�`B�p2H /� 72``�K2Mi� T�`� Q#i2` � T`Q#�#BHB/�/2 /Q `2bmHi�/Q
/� K�KQ;`�}�- � BMi2`7�+2 /2b2MpQHpB/� M2bi2 i`�#�H?Q- T2`KBi2 [m2 Q `�/BQHQ;Bbi� 7�Ï� mK
`2H�iƦ`BQ 7�H�/Q 2K /2i`BK2MiQ /2 mK 2b+`BiQX �TƦb 2bi� �Ï½Q- � BMi2`7�+2 J�KKQ*H�bb 2ti`�B
Qb p�HQ`2b /�b p�`B�p2Bb 2 mb� mK� 72``�K2Mi� /2 �M�HBb2 T�`� `2+QM?2+2` Q i2tiQX Pb `2bmHi�/Qb
/Qb `2H�iƦ`BQb `2H�i�/Qb mb�M/Q � BMi2`7�+2 J�KKQ*H�bb KQbi`�K [m2 �b K2bK�b p�`B�p2Bb b½Q
2ti`�ő/�b T�`� �K#Qb Qb iBTQb /2 2Mi`�/�, /Bi�/Q Qm i2tiQ /B;Bi�/QX

� �M�HBb2 /2 b2MiBK2MiQb �i`�pûb /Q `2+QM?2+BK2MiQ �miQK�iB+Q /2 �m/BQ û mK� �`2� /2 BMp2biB@
;�Ï½Q 2K2`;2Mi2 QM/2 Qb b2MiBK2MiQb 2tB#B/Qb b½Q /2i2i�/Qb �i`�pûb /2 �m/BQX ú mK� �`2� K2MQb
2tTHQ`�/� +QKT�`�M/Q +QK � /2i2Ï½Q /2 b2MiBK2MiQb �i`�pûb /2 i2tiQX >� i`�#�H?Qb M2bi� �`2�
[m2 mb�K i`�Mb+`BÏǤ2b /2 bBbi2K�b /2 `2+QM?2+BK2MiQ /2 7�H� 2 +H�bbB}+�/Q`2b /2 b2MiBK2MiQb
#�b2�/Qb 2K i2tiQ T�`� T`Q+2bb�` � 2bb�b i`�Mb+`BÏǤ2bX 1K (8j) û �T`2b2Mi�/Q mK i`�#�H?Q
[m2 T`QTǤ2 mK� MQp� �`[mBi2im`�- [m2 +QMDm;� Q Era UF2vrQ`/ bTQiiBM;V 2 mK +H�bbB}+�/Q` /2
b2MiBK2MiQb #�b2�/Q 2K i2tiQ T�`� /2i2`KBM�` �miQK�iB+�K2Mi2 T�H�p`�b [m2 `2T`2b2Mi2K b2M@
iBK2MiQb +QKTQ`i�K2Mi�Bb- [m2 TQbi2`BQ`K2Mi2 b2`½Q mb�/�b T�`� �im�HBx�`f2tT�M/B` � HBbi� /2
i2`KQb /Q EraX ú /2b2MpQHpB/Q mK bBbi2K� ?ő#`B/Q [m2 miBHBx� mK bBbi2K� �miQK�iB+Q /2 `2+Q@
M?2+BK2MiQ /2 pQx U�a_V 2 mK bBbi2K� /2 T`Q+2bb�K2MiQ /2 HBM;m�;2K M�im`�HULSGV #�b2�/Q
2K iû+MB+�b /2 �M�HBb2 /2 b2MiBK2MiQb T�`� /2i2i�` b2MiBK2MiQb 2K �m/BQX ú i�K#ûK /2}MB/Q
mK KQ/2HQ K�tBKQ /2 b2Mb�Ï½Q /2 2Mi`QTB� T�`� `2/mxB` � HBbi� /2 T�H�p`�b@+?�p2 2M[m�MiQ Q
KQ/2HQ T2`K�M2+2 272iBpQX �b 7QMi2b /2 /�/Qb mb�/�b T�`� i2bi2b 7Q`�K Q uQmim#2X+QKX
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L� AMi2`M2i b½Q T�`iBH?�/Qb KmBiQb pő/2Qb- +QK /B72`2Mi2b i2K�b 2 Q#D2iBpQb- QM/2 Q i2Q` /Q b2m
+QMi2ȹ/Q i�K#ûK /B72`2 B;m�HK2Mi2X � p2`/�/2 û [m2 T�`i2 /2bb2b pő/2Qb T�`iBH?�/Qb KQbi`�K
KmBi� pBQHāM+B� 2 û BKTQ`i�Mi2 [m2 TQbb�K b2` }Hi`�/QbX 1K (93) û �T`2b2Mi�/� mK� �#Q`/�@
;2K T�`� /2i2i�` +QMi2ȹ/Q pBQH2MiQ MQb pő/2Qb T�`iBH?�/QbX 1bi� �#Q`/�;2K mb� mK� 7mb½Q
/2 i`āb KQ/Qb, �m/BQ- BK�;2K 2K KQpBK2MiQ 2 /�/Qb /2 i2tiQX P T`Q#H2K� û i`�i�/Q +QKQ
mK� +H�bbB}+�Ï½Q #BM�`B� @ +QMi2ȹ/Q pBQH2MiQ Qm M½Q pBQH2MiQX P +QMi2ȹ/Q /2 �m/BQ û i2bi�/Q
T2H�b 7`2[māM+B�b M�im`�Bb /2 �`[mBpQb /2 �m/BQ 7`2[m2Mi2K2Mi2 2M+QMi`�/�b 2K ~mtQb /2 pő/2Q-
/BpB/B/�b TQ` +H�bb2bX LQ [m2 /Bx `2bT2BiQ �Qb /�/Qb /2 i2tiQ- 7QB 2H�#Q`�/Q mK /B+BQM�`BQ /2
8yy T�H�p`�b@+?�p2 +QKTQbiQ TQ` T�H�p`�b 7`2[m2Mi2K2Mi2 `2H�+BQM�/�b +QK Q `�+BbKQ- �#mbQ /2
/`Q;�b- T�H�p`Ǥ2b- b2tBbKQ 2 +`BK2 2K ;2`�HX � +H�bb2 û 7Q`M2+B/� T2HQ MȹK2`Q iQi�H /2 T�H�p`�b
/BpB/B/Q T2H� bQK� /2 iQ/�b �b Q+Q``āM+B�b /�b T�H�p`�b@+?�p2X .2 �+Q`/Q +QK Qb `2bmHi�/Qb
�T`2b2Mi�/Qb � T`2+Bb½Q ;2`�H /Q bBbi2K� �iBM;Bm 3kW- mb�M/Q /�/Qb `2�Bb /2 ~mtQb /2 pő/2Q /Q
uQmim#2X

P bBbi2K� �M/`QB/ i�K#ûK 2bi� T`2b2Mi2 M2bi� �`2�X 1K (ek) û �T`2b2Mi�/Q mK i`�#�H?Q [m2
7�x � +QMp2`b½Q /2 pQx T�`� i2tiQ mb�M/Q � TH�i�7Q`K� �M/`QB/X *QK T`Q+2bbQb- �H;Q`BiKQb
2 KûiQ/Qb KQ/2`MQb û TQbbőp2H `2+QM?2+2` Q i2tiQ 2 T`Q+2bb�` bBM�Bb /2 pQx K�Bb 7�+BHK2Mi2X
1bi2 bBbi2K� `2+2#2 � pQx � T`Q+2bb�` �i`�pûb /Q KB+`Q7QM2 /Q /BbTQbBiBpQ- Q i2tiQ Q#iB/Q TQ/2
b2` �`K�x2M�/Q MmK }+?2B`QX 1tBbi2 mK H2[m2 �H�`;�/Q /2 QTÏǤ2b /2 2Mi`�/� /2 /�/Qb- TQ`
2t2KTHQ- Q bBbi2K� TQ/2 /BbTQMB#BHBx�` � miBHBx�Ï½Q � T2bbQ�b +QK /2}+BāM+B� pBbm�H- �m/BiBp�
Qm K2bKQ }bB+�K2Mi2 BM+�T�+Bi�/�bX � TH�i�7Q`K� /BbTQMB#BHBx� � QTQ`imMB/�/2 /2 +`B�` mK�
K2Mb�;2K 7�H�/�- [m2 +QMp2`i2 T�`� i2tiQ- +`B�M/Q �bbBK mK� 7Q`K� /2 TQbbB#BHBi�` � T2bbQ�b
+QK /2}+BāM+B� �m/BQpBbm�H TQ/2` 2MpB�` mK� K2Mb�;2K /2 i2tiQX 1bi2 bBbi2K� 2bi� �/�Ti�/Q
�Q B/BQK� AM;Hāb 2 iB`� T�`iB/Q /Q >B//2M J�`FQp JQ/2H T�`� +QMbi`mB` Q i2tiQ � T�`iB` /Q
�m/BQ K2H?Q`�M/Q � b2[māM+B� /�b T�H�p`�b 2 7`�b2bX

1tBbi2K i�K#ûK i`�#�H?Qb M� p�`B�Mi2 /2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 pő/2Q- 2bi2b
i`�#�H?Qb 2K#Q`� +QK Q K2bKQ Q#D2iBpQ- � 2ti`�Ï½Q /2 i2tiQ- M½Q +QKmM;�K /Q K2bKQ T`BM+BTBQ
mK� p2x [m2 � 2ti`�Ï½Q û 72Bi� /� BK�;2K 2 M½Q /Q �m/BQ /Q pő/2QX S�`� Q `2+QM?2+BK2MiQ /Q
i2tiQ b½Q mb�/�b iû+MB+�b /2 P*_- 2bi�b iû+MB+�b /BbTQMB#BHBx�K 7Q`K�b /2 /2i2i�` i2tiQ 2K
BK�;2MbX P i2tiQ 2ti`�ő/Q û /2TQBb mb�/Q T�`� �Dm/�` � +�i�HQ;�` 2 T`Q+m`�` pő/2Qb (eR) (ee)X
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*�TőimHQ j

S`QTQbi� /2 i`�#�H?Q

1bi2 +�TőimHQ 2bi� /BpB/B/Q 2K /m�b 7�b2b [m2 b2 +QKTH2K2Mi�KX � T`BK2B`� 7�b2 +QMbBbi2 M�
b2H2Ï½Q /2 72``�K2Mi�b +�T�x2b /2 2ti`�B` i2tiQ � T�`iB` /2 7QMi2b �m/BQfpő/2Q 2 72``�K2Mi�b
[m2 T2`KBi�K � �M�HBb2 /� 2ti`�Ï½Q T�`� 2M+QMi`�` �b T�H�p`�b +?�p2 /2}MB/�bX � �M�HBb2
û 7mM/�K2Mi�H T�`� K2/B` � i�t� /2 �+2`iQ M� 2ti`�Ï½Q /Q i2tiQ 2 �Q HQM;Q /2bi2 +�TőimHQ
b2`� �T`2b2Mi�/� � K2iQ/QHQ;B� /2 �M�HBb2 � `2�HBx�`X � b2;mM/� 7�b2 /Q i`�#�H?Q +QMbBbi2 M�
�T`2b2Mi�Ï½Q /� TH�i�7Q`K� � BKTH2K2Mi�` 2 [m2 i2`� +QKQ BMTmi �b 72``�K2Mi�b �M�HBb�/�b M�
T`BK2B`� 7�b2X

jXR 62``�K2Mi�b /2 2ti`�Ï½Q �m/BQfpő/2Q 2 K2iQ/QHQ;B� T�`�
mK 2bim/Q +QKT�`�iBpQ

*QKQ D� `272`B/Q- T�`� � BKTH2K2Mi�Ï½Q /� TH�i�7Q`K�- 2tBbi2 � M2+2bbB/�/2 /2 �M�HBb2 /�b
72``�K2Mi�bX �bbBK- �Q HQM;Q /2bi� b2+Ï½Q û 72Bi� mK� /2b+`BÏ½Q ;2`�H /2 72``�K2Mi�b /2 2ti`�Ï½Q
/2 i2tiQ � T�`iB` /2 7QMi2b �m/BQfpő/2Q 2 �BM/� /2 72``�K2Mi�b /2 �M�HBb2 /Q i2tiQ 2ti`�ő/Q T�`�
mK 2bim/Q +QKT�`�iBpQX

� �T`2b2Mi�Ï½Q /�b 72``�K2Mi�b 2bi� /BpB/B/� 2K /QBb ;`mTQbX P T`BK2B`Q ;`mTQ /2bB;M�@b2 TQ`
ǳ1ti`�iQ`2bǴ 2 /Bx `2bT2BiQ � 72``�K2Mi�b [m2 T2`KBi2K � 2ti`�Ï½Q �miQK�iB+� /2 i2tiQ � T�`iB`
/2 7QMi2b �m/BQfpő/2QX P b2;mM/Q ;`mTQ /2bB;M�@b2 TQ` ǳ*QKT�`�/Q`2bǴ 2 +Q``2bTQM/2 � mK
+QMDmMiQ /2 72``�K2Mi�b [m2 T2`KBi2 � +QKT�`�Ï½Q 2Mi`2 mK i2tiQ Q`B;BM�H Qm mK +QMDmMiQ /2
T�H�p`�b +?�p2 2 Q `2bmHi�/Q /� 2ti`�Ï½Q /2 i2tiQ Q#iB/� T2HQb ǳ1ti`�iQ`2bǴX Pb ǳ1ti`�iQ`2bǴ
2 Qb ǳ*QKT�`�/Q`2bǴ 7Q`�K 2M+QMi`�/Qb �i`�pûb /2 T2b[mBb� M� HBi2`�im`� 2 M� q2#X 6Q`�K
2M+QMi`�/�b [m�i`Q 72``�K2Mi�b /2 2ti`�Ï½Q 2 /m�b /2 +QKT�`�Ï½Q /2 i2tiQ- [m2 b½Q 2MmK2`�/�b
2 /2b+`Bi�b � b2;mB`X

Rd



jXRXR 1ti`�iQ`2b

Pb ǳ1ti`�iQ`2bǴ b½Q 72``�K2Mi�b [m2 T2`KBi2K- /�/Q mK BMTmi /2 �m/BQfpő/2Q i`�/mxB` Q b2m
+QMi2ȹ/Q T�`� i2tiQX .� T2b[mBb� 272im�/� 7Q`�K 2M+QMi`�/�b [m�i`Q 72``�K2Mi�b T`BM+BT�Bb,

Ç aT22+? iQ h2ti @ ?iiTb,ffbT22+?@iQ@i2ti@/2KQXKv#Hm2KBtXM2i

Ç q2# aT22+? �SA .2KQ @ ?iiTb,ffrrrX;QQ;H2X+QKfBMiHf2Mf+?`QK2f/2KQbfbT22+?X?iKH

Ç aT22+?HQ;;2` @ ?iiTb,ffbT22+?HQ;;2`X�TTbTQiX+QKf2Mf

Ç aT22+?MQi2b @ ?iiTb,ffbT22+?MQi2bX+Q

hQ/�b 2bi�b 72``�K2Mi�b- TQbbB#BHBi�K � 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQfpő/2Q- �b
[m�i`Q b½Q #�bi�Mi2 B/āMiB+�b MQ Q#D2iBpQ U� 2ti`�Ï½Q /2 i2tiQV- T2b2- MQ 2Mi�MiQ- Q 7�+iQ /2
/B72`B`2K M�b 7mM+BQM�HB/�/2b [m2 /BbTQMB#BHBx�KX L� i�#2H� jXR b½Q B/2MiB}+�/�b �b 7mM+BQM�HB@
/�/2b /BbTQMB#BHBx�/�b TQ` +�/� mK� /2H�bX

jXRXRXR aT22+? hQ i2ti

� 72``�K2Mi� aT22+? hQ h2ti (ke) Qm /BiQ /2 Qmi`� 7Q`K�- Q b2`pBÏQ A"J q�ibQM aT22+? iQ h2ti
mb� � +�T�+B/�/2 /2 `2+QM?2+BK2MiQ /2 mK /Bb+m`bQ U�m/BQfpő/2QV T�`� � bm� +QMp2`b½Q T�`�
i2tiQX P b2`pBÏQ i2K bmTQ`i2 T�`� p�`BQb B/BQK�b- �`�#2- 2bT�M?QH- 7`�M+āb- TQ`im;māb- D�TQMāb
2 K�M/�`BKX

_2+2#2 Q �m/BQ � i`�Mb+`2p2` �i`�pûb /Q KB+`Q7QM2 Qm �i`�pûb /Q mTHQ�/ /2 mK }+?2B`Q /2 �m/BQX
ú T2`KBiB/� � 2Mi`�/� /2 �m/BQ 2K �Hi� Qm #�Bt� 7`2[māM+B�- �bbBK +QK � BMi`Q/mÏ½Q /2 `�Bx /2
mK +QMDmMiQ /2 T�H�p`�b +?�p2 T�`� T`Q+m`� MQ }+?2B`Q i`�Mb+`BiQX P `2bmHi�/Q /� i`�Mb+`BÏ½Q
+QMDm;� Q i2tiQ 2ti`�ő/Q- �b T�H�p`�b +?�p2 2M+QMi`�/�b 2 Q MȹK2`Q /2 T�H�p`�b [m2 M½Q 7QB
+�T�x /2 2ti`�B` �miQK�iB+�K2Mi2 �T`2b2Mi�M/Q TQbbőp2Bb �Hi2`M�iBp�bX

ú TQbbőp2H �+2/2` ¨b 7mM+BQM�HB/�/2b /2bi2 b2`pBÏQ �i`�pûb /2 i`āb 7Q`K�b /B72`2Mi2b- mK� BMi2`@
7�+2 q2#aQ+F2ib Qm >hhS- TQ/2M/Q M2bi� mHiBK� QTÏ½Q mK� BMi2`7�+2 _1ah Qm /2 7Q`K�
�bbőM+`QM�X h�K#ûK û TQbbőp2H T2`bQM�HBx�` Q B/BQK� /2 7Q`K� � �Dmbi�@HQ �Q /QKőMBQ 2 �K@
#B2Mi2X LQ i`�#�H?Q (9e) 7QB mb�/Q 2bi2 b2`pBÏQ T�`� �Dm/�` � �p�HB�` � BMi2HB;B#BHB/�/2 /� 7�H�
2K T2bbQ�b +QK � /Q2MÏ� /2 S�`FBMbQM- +QKQ 2bi�b T2bbQ�b i2K /B}+mH/�/2 2K 7�H�` /2pB/Q ¨
`2/mxB/� +QQ`/2M�Ï½Q /Qb Kȹb+mHQb [m2 +QMi`QH�K � `2bTB`�Ï½Q- 7QM�Ï½Q- �`iB+mH�Ï½Q 2 T`QbƦ/B�X
P T`BM+BT�H T`QTƦbBiQ û Q /2 �Dm/�` � �p�HB�Ï½Q T`Q}bbBQM�H /2bi� /B}+mH/�/2X Pmi`Q i`�#�H?Q
2K [m2 2bi� 72``�K2Mi� 7QB /2 KmBi� BKTQ`i�M+B�- 7QB MQ /2b2MpQHpBK2MiQ /2 mK� TH�i�7Q`K�
T�`� 7�+BHBi�` � +QKmMB+�Ï½Q 2Mi`2 T2bbQ�b /2 �m/BÏ½Q MQ`K�H 2 �m/BÏ½Q /BKBMmő/�- Qm K2bKQ
2K [m2 �K#�b i2K �m/BÏ½Q /BKBMmő/� (e9)X P b2`pBÏQ aT22+? hQ h2ti û mb�/Q 2K KmBiQb Qmi`Qb
i`�#�H?Qb- T`BM+BT�HK2Mi2 MQ [m2 � i`�/mÏǤ2b /Bx `2bT2BiQ- /2b/2 � i`�/mÏ½Q KmHiBHBM;m2- � i`�@
/mÏ½Q T�`� TQbbB#BHBi�` � BMi2`�Ï½Q 2 +QMp2`b�Ï½Q /2 T2bbQ�b /2 +mHim`�b /B72`2Mi2b- 2bi2 b2`pBÏQ
û #�bi�Mi2 mb�/Q +QK TQ/2KQb p2`B}+�` 2K (e8) (ed) (9d) (98) (R9)X
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*QKT�`�Ï½Q /2 2ti`�iQ`2b

Ai2K
1ti`�iQ` aT22+?

iQ h2ti
q2#
bT22+?
�SA

aT22+?
GQ;;2`

aT22+?
LQi2b

�SA ✓ ✓
amTQ`i� 7`2[māM+B�b /B72`2Mi2b ✓
1tTQ`i� T�`� }+?2B`QXitiUhshV ✓ ✓
1tTQ`i� T�`� }+?2B`QX/Q+ U.P*V ✓ ✓
1tTQ`i� H2;2M/�b Ua_hV ✓
1tTQ`i� T�`� :QQ;H2 i`�MbH�i2 U.P*V ✓
1M+QMi`� T�H�p`�b +?�p2 ✓
AM+HmB i`�/mÏ½Q ✓
JmHiBHBM;m2 ✓ ✓ ✓ ✓
AKTQ`i� }+?2B`Q /2 >. ✓ ✓
aq2#aQ+F2i i`�{+ ✓
1MpBQ /2 2K�BH ✓ ✓ ✓
AKT`BK2 ✓ ✓
:`�p� }+?2B`Q T�`� >. ✓ ✓
S�`iBH?� MQ :QQ;H2Y ✓
S�`iBH?� MQ hrBii2` ✓
_2;BbiQ ?Q`�`BQ /� i`�/mÏ½Q ✓
lb� KB+`Q7QM2 T�`� 2Mi`�/� /2 �m/BQ ✓ ✓ ✓ ✓
lTHQ�/ T�`� Q :QQ;H2 /`Bp2 ✓ ✓
*QMi� T�H�p`�b ✓

6Q`K�iQb /2 }+?2B`Qb bmTQ`i�/Qb
U6G�*V ✓
UPSlaV ✓
Uq�oV ✓
UJSjV ✓
UJS1:V ✓

h�#2H� jXR, *QKT�`�Ï½Q /�b 62``�K2Mi�b _2H�+BQM�/�b

jXRXRXk q2# aT22+? �SA

� q2# aT22+? �SA (9y) û /BbTQMB#BHBx�/� T2H� :QQ;H2 2 `2[m2` � miBHBx�Ï½Q /Q :QQ;H2 *?@
`QK2- p2`b½Q k8 Qm K�Bb `2+2Mi2X �T2b�` /2 b2` KmBiQ `272`2M+B�/� M� HBi2`�im`� � miBHBx�Ï½Q /�
72``�K2Mi� 2bi� HBKBi�/� T2H� T`ƦT`B� :QQ;H2X � p2`b½Q ;`�iBb /� �SA û HBKBi�/� � 8y T2/B/Qb
TQ` /B�X P i2tiQ û 2ti`�ő/Q � T�`iB` /Q �m/BQ [m2 û `2+QH?B/Q �i`�pûb /Q KB+`Q7QM2X � �SA 7QB
T`QD2i�/� T�`� T2`KBiB` � 2Mi`�/� /2 /Bb+m`bQ /2 7Q`K� #`2p2 Qm /2 7Q`K� +QMiBMm�- Qb `2bmH@
i�/Qb 7Q`M2+B/Qb b½Q mK� HBbi� /2 ?BTƦi2b2b /2 i`�Mb+`BÏ½Q- DmMi�K2Mi2 +QK Qmi`�b BM7Q`K�ÏǤ2b
`2H2p�Mi2bX � TQbbB#BHB/�/2 /2 +QK#BM�Ï½Q ;`�K�iB+�H 2 Q mbQ /2 mK +QMDmMiQ ;`�K�iB+�H �H�`@
;�/Q 2pBi� � M2+2bbB/�/2 /2 mK b2;mM/Q `2+QM?2+BK2MiQ /Q �m/BQ T�`� TQbi2`BQ` 2ti`�Ï½Q- 2bi�
�SA bmTQ`i� �K#�b �b 2bT2+B}+�ÏǤ2bX

RN



jXRXRXj aT22+?HQ;;2`

P aT22+?HQ;;2` (kd) û mK� �THB+�Ï½Q q1" /2 `2+QM?2+BK2MiQ 2 i`�/mÏ½Q BMbi�Mi�M2� /2
pQxX 1bi� �THB+�Ï½Q mb� �b i2+MQHQ;B�b /2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQ /�
:QQ;H2- û +QKTH2i�K2Mi2 HBp`2 2 M½Q T`2+Bb� /2 `2;BbiQX � 72``�K2Mi� TQbbB#BHBi� i�K#ûK
� 2/BÏ½Q /2 i2tiQ 2 /BbTQMB#BHBx� � TQMim�Ï½Q �miQK�iB+�X lK� p2x [m2 mb� � i2+MQHQ;B� /2
`2+QM?2+BK2MiQ /� :QQ;H2- 2bi� �THB+�Ï½Q ¨ b2K2H?�MÏ� /� q2# aT22+? M2+2bbBi� /Q :QQ;H2
*?`QK2 p2`b½Q k8 Qm bmT2`BQ`X 1bi� 72``�K2Mi�- �HûK /2 2ti`�B` i2tiQ /2 �m/BQ- T2`KBi2 �
bm� i`�/mÏ½Q BMbi�Mi�M2�- [m2 M½Q bƦ �T`2b2Mi� 2K 7Q`K�iQ /2 i2tiQ +QKQ i�K#ûK � i`�Mb+`2p2
T�`� �m/BQX P aT22+?HQ;;2` û mK� 72``�K2Mi� /2 ;`�M/2 miBHB/�/2- /2pB/Q ¨ bm� +�T�+B/�/2 /2
2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b �m/BQ- T2`KBi2 +`B�` H2;2M/�b 2K }HK2b MQ B/BQK� /2b2D�/Q-
�bbBK +QKQ i`�#�H?�` +QKQ mK i`�/miQ`X 1bi� +�T�+B/�/2 /2 2ti`�Ï½Q 2 i`�/mÏ½Q BMbi�Mi�M2�
û mK� K�Bb p�HB� M½Q bƦ T�`� � �T`2M/Bx�;2K /2 mK B/BQK� 2bi`�M;2B`Q- +QKQ i�K#ûK T�`�
b2`pB` /2 BMi2`T`2i2 2Mi`2 /m�b Qm K�Bb T2bbQ�b [m2 miBHBx2K B/BQK�b /B72`2Mi2b T�`� K�Mi2` mK�
+QMp2`b�X lK� ;`�M/2 miBHB/�/2- û Q �iQ /2 T2`KBiB` � miBHBx�Ï½Q /2 i2H27QM2b � T2bbQ�b bm`/�b-
#�bi�M/Q T�`� i�H /B`2+BQM�` Q �m/BQ /Q i2H27QM2 T�`� � �THB+�Ï½Q aT22+?HQ;;2`X

jXRXRX9 aT22+?MQi2b

� aT22+?LQi2b (k3) û mK #HQ+Q /2 MQi�b QMHBM2 ?�#BHBi�/Q � `2+2#2` �m/BQ +QKQ 2Mi`�/�X �
72``�K2Mi� 7�x mbQ /2 i2+MQHQ;B�b /2 `2+QM?2+BK2MiQ /2 pQx /2 7Q`K� � /BbTQMB#BHBx�` K�BQ`
T`Q/miBpB/�/2 2 +QM7Q`iQ �Q miBHBx�/Q`X .BbTQMB#BHBx� i`āb KûiQ/Qb T�`� 272im�` � TQMim�Ï½Q-
TQ` 7�H�- mb�M/Q Q i2+H�/Q 2 +HB+�M/Q MmK /Qb Bi2Kb /BbTQMB#BHBx�/Qb M� HBbi� /2 TQMim�Ï½QX
�TƦb � 2ti`�Ï½Q û /�/� � TQbbB#BHB/�/2 /2 +QM}`K�` Q i2tiQ /Bi�/Q- �i`�pûb /2 mK� 72``�K2Mi�
/2 H2Bim`� 2K#2#B/� MQ 2ti`�iQ`X 1bi� 72``�K2Mi�- �HûK /2 2ti`�B` i2tiQ /2 �m/BQ- i�K#ûK
TQbbB#BHBi� � +`B�Ï½Q /2 �m/BQ � T�`iB` /2 i2tiQX �b 7mM+BQM�HB/�/2b i2bi�/�b 7Q`�K �T2M�b �b
/BbTQMB#BHBx�/�b /2 7Q`K� ;`�imBi�- b2M/Q � 72``�K2Mi� K�Bb +QKTH2i� M� p2`b½Q T�;�X

jXRXk *QKT�`�/Q`2b

�TƦb � 2ti`�Ï½Q /Q i2tiQ � T�`iB` /Q �m/BQfpő/2Q û M2+2bb�`BQ +QKT�`�` i2tiQ T�`� B/2MiB}+�` �b
Q+Q``āM+B�b /�b T�H�p`�b +?�p2 � T2b[mBb�`X S�`� Q 272BiQ 2tBbi2K p�`B�b 72``�K2Mi�b [m2 7�+mHi�
� +QKT�`�Ï½Q 2Mi`2 i2tiQb- MQ 2Mi�MiQ � T2b[mBb� 272im�/� `2+�Bm bQ#`2 72``�K2Mi�b +�T�x /2
+QKT�`�` H�`;�b [m�MiB/�/2b /2 i2tiQ �T`2b2Mi�/Q /2 7Q`K� bBKTHB}+�/� Qb `2bmHi�/Qb Q#iB/Qb
T�`� � +QKT�`�Ï½QX 6Q`�K B/2MiB}+�/�b /m�b 72``�K2Mi�b KmBiQ `272`2M+B�/�b M� �`2�,

Ç *QTvH2�Fb @ ?iiTb,ff+QTvH2�FbX+QKf+QKT�`2

Ç r.Bz @ ?iiTb,ffrrrX;MmXQ`;fbQ7ir�`2fr/B77f

1bi�b /m�b 72``�K2Mi�b b½Q /2b+`Bi�b M�b T`ƦtBK�b bm#b2+ÏǤ2bX

ky
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jXRXkXR *QTvH2�Fb

P +QTvH2�Fb (j) �T`2b2Mi� Q `2bmHi�/Q M� 7Q`K� /2 /m�b +�Bt�b /2 i2tiQX 1K +�/� +�Bt� };m`� mK
i2tiQ- Q }+?2B`Q /2 Q`B;2K 2 Q [m2 b2 [m2` +QKT�`�`- �K#Qb Qb i2tiQb i2K �b T�H�p`�b 2M+QMi`�/�b
K�`+�/�b � +Q` /B72`2Mi2X 1bi� 72``�K2Mi� T`Q+m`� b2K2H?�MÏ�b MQ i2tiQ- M½Q T�H�p`� � T�H�p`�-
K�b TQ` #HQ+Qb /2 T�H�p`�b B;m�Bb 2K �K#Qb Qb i2tiQbX S�`� b2` `2TQ`i�/� b2K2H?�MÏ� MQb i2tiQb
i2K [m2 2tBbiB` #HQ+Qb M½Q bƦ +QK �b K2bK�b T�H�p`�b +QKQ i�K#ûK i2K [m2 2bi�` M� K2bK�
TQbBÏ½QX L�b };m`�b jXR 2 jXk b½Q BHmbi`�/�b �b /m�b +�Bt�b M�b [m�Bb b2 pā Q i2tiQ [m2 2bi�
K�`+�/Q � �K�`2HQ- Qm b2D� Q i2tiQ b2K2H?�Mi2 MQb /QBb �`[mBpQb 2 +mD� � Q`/2K b2 K�MiûK
2Mi`2 Qb i2tiQbX

6B;m`� jXR, h2tiQ /2 Q`B;2K

6B;m`� jXk, h2tiQ 2ti`�ő/Q

jXRXkXk r.Bz

P r.Bz U:Ll r.BzV RXkXk (j3)- û mK� 72``�K2Mi� HQ+�H- BbiQ û- 2t2+mi� M� T`ƦT`B� K�[mBM�X
� +QKT�`�Ï½Q û #�b2�/� M� T�H�p`� 2 Q `2bmHi�/Q û �T`2b2Mi�/Q 2K 7Q`K�iQ /2 i2tiQX .m`�Mi2
Q T`Q+2bbQ /2 +QKT�`�Ï½Q � 72``�K2Mi� +`B� /QBb }+?2B`Qb i2KTQ`�`BQb 2 2t2+mi� � +QKT�`�Ï½Q
/2 +�/� T�H�p`� /2 mK TQ` +�/� HBM?� /2 Qmi`QX P `2bmHi�/Q û mK MQpQ i2tiQ QM/2 };m`�K �b
�Hi2`�ÏǤ2b `272`2Mi2b �Q i2tiQ Q`B;2KX 1bi� 72``�K2Mi� TQ/2 b2` mb�/� /B`2i�K2Mi2 � T�`iB` /�
HBM?� /2 +QK�M/Qb- 2 /BbTǤ2 /2 QTÏǤ2b T�`� �Hi2`�` Q QmiTmi /Q `2bmHi�/QX lK� /2bb�b QTÏǤ2b û
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@b- 2 T2`KBi2 /BbTQMB#BHBx�` +QKQ `2bmHi�/Q mK� 2bi�iőbiB+� `272`2Mi2 ¨ +QKT�`�Ï½Q /Qb i2tiQbX
Pb /�/Qb 2bi�iőbiB+Qb �T`2b2Mi�/Qb b½Q Qb b2;mBMi2b,

Ç LȹK2`Q /2 T�H�p`�b @ hQi�H /2 T�H�p`�b 2M+QMi`�/�b 2K +�/� mK /Qb }+?2B`Qbc

Ç S�H�p`�b +QKmMb @ hQi�H /2 T�H�p`�b B;m�Bb 2M+QMi`�/�b MQb /QBb }+?2B`Qbc

Ç S�H�p`�b �T�;�/�b @ hQi�H /2 T�H�p`�b [m2 2bi½Q MQ }+?2B`Q Q`B;BM�H- K�b M½Q 2bi½Q MQ
}+?2B`Q /2 `2bmHi�/Qc

Ç S�H�p`�b BMb2`B/�b @ hQi�H /2 T�H�p`�b [m2 2bi½Q MQ }+?2B`Q /2 `2bmHi�/Q- 2K#Q`� M½Q +QMb@
i2K /Q }+?2B`Q Q`B;BM�Hc

Ç S�H�p`�b �Hi2`�/�b @ hQi�H /2 T�H�p`�b [m2 7Q`�K �HpQ /2 i`Q+�- BbiQ û- 7Q`�K BMb2`B/�b
Qmi`�b MQ Hm;�` /�b Q`B;BM�BbX

*QK � 2t+2Ï½Q /Q MmK2`Q /2 T�H�p`�b- iQ/Qb Qb Qmi`Qb Bi2Mb i2K /QBb p�HQ`2b- Q MmK2`Q /2
T�H�p`�b 2 � T2`+2Mi�;2K 2K `2H�Ï½Q �Q MmK2`Q /2 iQi�H /2 T�H�p`�b MQ }+?2B`QX � 72``�K2Mi�
r.Bz +QMbB/2`� �b `2T2iBÏǤ2b T�`� � +QMi�;2K /2 T�H�p`�b- Qm b2D� +QMi� � K2bK� T�H�p`�
i�Mi�b p2x2b [m�Mi�b 2bi� 2tBbiB` MQ i2tiQXX LQ +�H+mHQ /� bBKBH�`B/�/2- 7�x iQ/Q Q b2MiB/Q [m2
�b T�H�p`�b `2T2iB/�b b2D�K +QMi�/�b- mK� p2x [m2 � +QKT�`�Ï½Q û 72Bi� T�H�p`� � T�H�p`� 2Mi`2
Qb /QBb �`[mBpQbX

L� 6B;m`� jXj û mK BHmbi`�/Q mK 2t2KTHQ /Q QmiTmi Q#iB/Q +QK � 72``�K2Mi� r.BzX

6B;m`� jXj, r.Bz QmiTmi 2t�KTH2

�Q +QMi`�`BQ /� 72``�K2Mi� +QTvH2�Fb Q r.Bz M½Q `2p2H� � T2`+2Mi�;2K /2 bBKBH�`B/�/2 2Mi`2
Q Q`B;BM�H 2 Q `2bmHi�/Q /� 2ti`�Ï½QX P T`QTƦbBiQ /� /� 72``�K2Mi� SQ` 7Q`K� � TQ/2` +QKT�@
`�` �b /m�b 72``�K2Mi�b /2}MBm@b2 Q p�HQ` /2 bBKBH�`B/�/2 2Mi`2 }+?2B`Qb /2 7Q`K� � [m2 2bi2
+Q``2bTQM/� ¨ T2`+2Mi�;2K /2 T�H�p`�b +QKmMb 2Mi`2 Qb }+?2B`QbX h�H bBKBH�`B/�/2 û /�/� T2H�

kk



1[m�Ï½Q jXRX

S2`+2Mi�;2K aBKBH�`B/�/2 =
Palavras Comuns ∗ 100

Numero de palavras
UjXRV

L� h�#2H� jXk TQ/2@b2 p2` �b 7mM+BQM�HB/�/2b /Qb /QBb +QKT�`�/Q`2b /2 }+?2B`Qb �T`2b2Mi�/QbX

*QKT�`�Ï½Q /2 2ti`�iQ`2b

Ai2K
1ti`�iQ` r.Bz *QTvH2�Fb

S�H�p`�b BMb2`B/�b ✓
S�H�p`�b �T�;�/�b ✓
S�H�p`�b �Hi2`�/�b ✓
S�H�p`�b +QKmMb ✓ ✓
hQi�H /2 T�H�p`�b UQ`B;2KV ✓
hQi�H /2 T�H�p`�b U2ti`�Ï½QV ✓
aBKBH�`/�/2 ✓

h�#2H� jXk, �M�HBb2 /Qb *QKT�`�/Q`2b /2 }+?2B`Qb

jXRXj J2iQ/QHQ;B� /2 �M�HBb2

*QMbB/2`�M/Q [m2 Q Q#D2iBpQ /2bi2 i`�#�H?Q û BKTH2K2Mi�` mK� bQHmÏ½Q +�T�x /2 2M+QMi`�` T�@
H�p`�b +?�p2 2K +QMi2ȹ/Qb �m/BQfpő/2Q Q#iB/Qb 2K 7QMi2b �#2`i�b- Qb 2ti`�iQ`2b 2 +QKT�`�/Q`2b
/2b2KT2M?�K mK T�T2H BKTQ`i�Mi2X L2bi2 �K#BiQ 2 �Mi2b /2 T�bb�` ¨ 7�b2 /2 BKTH2K2Mi�Ï½Q
T`QT`B�K2Mi2 /Bi� û 7mM/�K2Mi�H 7�x2` mK� �M�HBb2 bQ#`2 �b 72``�K2Mi�b �T`2b2Mi�/�bX

� �M�HBb2 /�b 72``�K2Mi�b +QMbBbiB`� 2K �p�HB�` � T2`+2Mi�;2K /2 bBKBH�`B/�/2 2Mi`2 mK }+?2B`Q
Q`B;2K +QM?2+B/Q 2 mK }+?2B`Q /2 i2tiQ Q#iB/Q �i`�pûb /Qb 2ti`�iQ`2bX S�`� 272BiQb /2 Q#i2MÏ½Q
/� T2`+2Mi�;2K /2 bBKBH�`B/�/2 b2`½Q mb�/Qb Qb +QKT�`�/Q`2b /2b+`BiQbX P 2bim/Q +QKT�`�iBpQ
+QMi2KTH� 7Q`K�iQb �m/BQfpő/2Q /2 i`āb 7QMi2b /B72`2Mi2b UKmbB+�- �m/BQ#QQF 2 i2tiQV 2 +QK i`āb
B/BQK�b /B72`2Mi2b U1bT�M?QH- AM;Hāb 2 SQ`im;mābVX Pb `2bmHi�/Qb � Q#i2` T2`KBiB`½Q Q#b2`p�`,

Ç � i�t� /2 �+2`iQ /Qb /B72`2Mi2b 2ti`�iQ`2b 2 +QKT�`�/Q`2b +QMbB/2`�M/Q /B72`2Mi2b B/BQK�b
#�b2c

Ç � i�t� /2 �+2`iQ /Qb /B72`2Mi2b 2ti`�iQ`2b 2 +QKT�`�/Q`2b +QMbB/2`�M/Q /B72`2Mi2b p2HQ+B@
/�/2b /2 /Bb+m`bQc

Ç � M2+2bbB/�/2 /2 i`�/mxB` B/BQK�b T�`� mK B/BQK� bi�M/�`/ [m2 �T`2b2Mi2 K�BQ`2b Mőp2Bb
/2 �+2`iQc

Ç � }�#BHB/�/2 /2 mK� bQHmÏ½Q /2 B/2MiB}+�Ï½Q �miQK�iB+� /2 T�H�p`�b +?�p2 2K 7QMi2b
�m/BQfpő/2QX
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*QMbB/2`�M/Q Qb `2bmHi�/Qb- Q Q#D2iBpQ /� �M�HBb2 û b2H2+BQM�` [m�Bb �b 72``�K2Mi�b � BMi2;`�` M�
72``�K2Mi� PaALh #�b2�/� M� 2ti`�Ï½Q 2 �M�HBb2 /2 /�/Qb �m/BQfpő/2Q, h1ti`�+iQ`X

jXk SH�i�7Q`K� � BKTH2K2Mi�`, h1ti`�+iQ`

L� b2;mM/� 7�b2 /Q i`�#�H?Q b2`� BKTH2K2Mi�/� � TH�i�7Q`K� h1ti`�+iQ`X P Q#D2iBpQ /2bi�
TH�i�7Q`K� û � 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b /2 �m/BQfpő/2Q 2 TQbi2`BQ` T2b[mBb� TQ`
T�H�p`�b +?�p2X �b 7QMi2b TQ/2K b2` �`[mBpQb /2 �m/BQfpő/2Q- �bbBK +QKQ mK l_G /Q uQmhm#2X
P /B�;`�K� HƦ;B+Q /� TH�i�7Q`K� û BHmbi`�/Q M� 6B;m`� jX9X

6B;m`� jX9, AK�;2K 2Hm+B/�iBp� /� TH�i�7Q`K� /� T`QTQbi� /� TH�i�7Q`K�

� TH�i�7Q`K� +QMi2KTH� mK� b2[māM+B� /2 �ÏǤ2b B/2MiB}+�/� T2HQb MȹK2`Qb BM+Hmő/Qb M� 6B;m`�
jX9X 1bb� b2[māM+B� û � b2;mBMi2,

RX liBHBx�/Q`- BMb2`2 }+?2B`Qbfl_G /2 �m/BQfpő/2Q 2 T�H�p`�b +?�p2X

kX 6B+?2B`Qbfl_G �m/BQfpő/2Q BMb2`B/Qb T2HQ liBHBx�/Q`X

jX �`K�x2M�K2MiQ /2 }+?2B`Qb Up�`BQb B/BQK�bVX

9X 1ti`�Ï½Q /2 i2tiQ /Qb �`[mBpQb /2 �m/BQfpő/2QX

8X h`�/mÏ½Q /Q i2tiQ T�`� BM;HābX

eX o2`B}+�` b2 2tBbi2 +Q``2bTQM/āM+B� +QK �b T�H�p`�b +?�p2 T`2/2}MB/�bX

dX �`K�x2M�K2MiQ /�b T�H�p`�b +?�p2X

3X a2 2tBbi2K T�H�p`�b +?�p2 MQ i2tiQ- û 2MpB�/Q 2K�BH /2 �H2`i�X
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NX ú /�/� TQbbB#BHB/�/2 /2 7�x2` MQp� 2ti`�Ï½Q Qm pBbm�HBx�` 2ti`�ÏǤ2b D� 272im�/�b MmK
/�b?#Q�`/ /� �THB+�Ï½QX

L2bi� T`BK2B`� p2`b½Q /� TH�i�7Q`K� � BMi`Q/mÏ½Q /Qb �`[mBpQb M� TH�i�7Q`K� b2`� 272im�/�
�i`�pûb /Q mTHQ�/ /2 }+?2B`Qb Qm T2H� BM/B+�Ï½Q /2 mK l_G `2H�iBpQ � mK pő/2Q uQmhm#2X
� BM/B+�Ï½Q /� Q`B;2K /Qb /�/Qb #2K +QKQ /Q +QMDmMiQ /2 T�H�p`�b +?�p2 � T2b[mBb�` û /�
`2bTQMb�#BHB/�/2 /Q miBHBx�/Q`X P 2K�BH b2`� mb�/Q T�`� 2MpBQ /2 �H2`i�b bQ#`2 � Q+Q``āM+B� /2
T�H�p`�b +?�p2 MQb /�/Qb 7QMi2 2 û /�/� � TQbbB#BHB/�/2 /2 �+2bbQ �Q mK /�b?#Q�`/ �i`�pûb /Q
[m�H b2 TQ/2`� p2` Q 2bi�/Q /� 2ti`�ÏǤ2b 2 `2bmHi�/Qb Q#iB/QbX � BKTH2K2Mi�Ï½Q /� TH�i�7Q`K�
iB`�`� T�`iB/Q /�b 72``�K2Mi�b /2 2ti`�Ï½Q 2 +QKT�`�Ï½Q �T`2b2Mi�/�bX 1K 7mMÏ½Q /Qb `2bmHi�/Qb
Q#iB/Qb T2H� �M�HBb2 /�b 72``�K2Mi�b b2`½Q /2}MB/�b �b 72``�K2Mi�b � BMi2;`�` M� TH�i�7Q`K�X
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*�TőimHQ 9

1bim/Q +QKT�`�iBpQ /�b 72``�K2Mi�b

L2bi2 +�TőimHQ �T`2b2Mi�KQb Q 2bim/Q +QKT�`�iBpQ `2�HBx�/Q T�`� �p�HB�` � i�t� /2 �+2`iQ /�b
72``�K2Mi�b /2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b �m/BQfpő/2QX �Q HQM;Q /Q K2bKQ b2`�
/2b+`BiQ Q �K#B2Mi2 /2 i2bi2b 2 Qb `2bmHi�/Qb Q#iB/Qb T�`� �b /B72`2Mi2b +QK#BM�ÏǤ2b /2 2ti`�iQ`2b-
+QKT�`�/Q`2b- B/BQK�b 2 bT22+? /Q BMTmiX

9XR �K#B2Mi2 /2 h2bi2b

Pb i2bi2b `2�HBx�/Qb 7Q`�K 2t2+mi�/Qb MmK bBbi2K� K�+Pa iB`�M/Q T�`iB/Q /� JA.A T�`� T`Q@
+2/2` ¨ 2ti`�Ï½Q /Q �m/BQX � JA.A (8y) +`B� Q +�M�H /2 Ǵ�HBK2Mi�Ï½QǴ/Qb 2ti`�iQ`2b +QK Qb
}+?2B`Qb 7QMi2X 1bi� 72``�K2Mi� T2`KBi2 miBHBx�` +QKTmi�/Q`2b 2 BMbi`mK2MiQb KmbB+�Bb T�`�
+`B�` 2 QmpB` KmbB+�X

P K�+Pa i2K �b b2;mBMi2b bT2+b 2 7Q`�K miBHBx�/�b �b 7mM+BQM�HB/�/2b,

Ç J�+Pa aB2``� o2`bBQM RyXRkX8 URe6djV

Ç 62``�K2Mi� /2 /Bb+m`bQ /Q K�+Pa

Ç JB/B AMi2`7�+2 o2`b½Q jXR UjXRV

Ç :QQH2 *?`QK2 o2`bBQM 83XyXjykNXRRy Ue9@#BiV

S�`� 272BiQb /2 2bim/Q b2`½Q mb�/Qb i`āb iBTQb /2 /�/Qb �m/BQ#QQF- KȹbB+� 2 i2tiQ 2K i`āb iBTQb
/2 HBM;m�;2K +�/� U1bT�M?QH- AM;Hāb 2 SQ`im;mābVX S�`� +�/� mK /Qb +�bQb 2tBbiB`� Q }+?2B`Q
Q`B;2K 2K KQ/Q i2tiQ [m2 +QMiûK Q i2tiQ BMi2;`�HK2Mi2 2b+`BiQX 1bi2 i2tiQ b2`� mb�/Q T2HQb
/QBb +QKT�`�/Q`2b Ur.Bz 2 +QTvH2�FbV T�`� �p2`B;m�` � +�T�+B/�/2 /2 2ti`�Ï½Q /2 +�/� mK /Qb
2ti`�iQ`2b UaT22+? iQ h2ti- q2# aT22+? �SA- aT22+?HQ;;2` 2 aT22+?MQi2bVX Pb `2bmHi�/Qb b2`½Q
KQbi`�/Qb TQ` T2`+2Mi�;2K /2 bBKBH�`B/�/2X

1K 7mMÏ½Q /Qb `2bmHi�/Qb b2`½Q 2b+QH?B/�b �b 72``�K2Mi�b UmK 2ti`�iQ` 2 mK +QKT�`�/Q` /2
i2tiQV K�Bb 2}+�x2b T�`� miBHBx�` MQ /2b2MpQHpBK2MiQ /� TH�i�7Q`K�X
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9Xk 1bim/Q 2tT2`BK2Mi�H

S�`� Q /2b2MpQHpBK2MiQ /2bi2 2bim/Q- 7Q`�K mb�/�b p�`B�b 72``�K2Mi�b [m2 7Q`�K /2b+`Bi�b M�
b2+Ï½Q jXRX hQ/�b 2H�b 7Q`�K 2b+QH?B/�b /2 7Q`K� �H2�iƦ`B�- b2K [m�H[m2` iBTQ /2 `B;B/2x [m�MiQ
�Qb b2mb `2[mBbBiQb- �T2M�b b2 H2pQm 2K +QMi� [m2 7Qbb2K 72``�K2Mi�b +QK HB+2MÏ�QT2M bQm`+2 Qm
T2HQ K2MQb 7Q`M2+2bb2 mK K2BQ /2 i2bi2 K2bKQ [m2 HBKBi�/QX

S�`� Q#i2` `2bmHi�/Qb +QMbBbi2Mi2b- � �M�HBb2 /�b 72``�K2Mi�b b2H2+BQM�/�b û 72Bi� � T�`iB` /2 i`āb
iBTQb /2 7QMi2b �#2`i�b /2 �m/BQfpő/2Q- b½Q 2H�b, �m/BQ#QQF- JȹbB+� 2 h2tiQX *�/� mK� /�b
7QMi2b 2tBbi2 2K i`āb B/BQK�b /B72`2Mi2b, AM;Hāb- SQ`im;māb 2 1bT�M?QHX

*�/� 2ti`�iQ` 2ti`�Bm � K2bK� 7QMi2 i`āb p2x2b- Q [m2 /� mK iQi�H /2 +2MiQ 2 QBiQ 2ti`�ÏǤ2bX �
1[m�Ï½Q 9XRX `2T`2b2Mi� Q MȹK2`Q /2 i2bi2b 2 +QK#BM�ÏǤ2b [m2 H2p�K � i�H MȹK2`Q /2 2ti`�ÏǤ2bX

1ti`�ÏǤ2b = 3 h`�Mb+`BÏǤ2b ∗ 4 Extratores ∗ 3 Idiomas ∗ 3 Fontes U9XRV

9Xj �T`2b2Mi�Ï½Q /� �M�HBb2 /2 `2bmHi�/Qb

L� h�#2H� 9XR b½Q �T`2b2Mi�/Qb Qb `2bmHi�/Qb /Qb 2ti`�+iQ`2b aT22+? iQ h2ti- q2# aT22+?
�SA- aT22+?HQ;;2` 2 aT22+?MQi2b [m�M/Q +QKT�`�/Qb �i`�pûb /Q +QTvH2�FbX �b T2`+2Mi�;2Mb
`2T`2b2Mi�K � i�t� /2 �+2`iQ- BbiQ û- Q MȹK2`Q /2 T�H�p`�b 2M+QMi`�/�b 2Mi`2 Q i2tiQ Q`B;BM�H 2
Q i2tiQ Q#iB/Q T2H� 2ti`�Ï½Q �miQK�iB+� +QK +�/� mK� /�b 72``�K2Mi�b � /BpB/B` T2HQ MȹK2`Q
iQi�H /2 T�H�p`�bX *QKQ b2 p2`B}+� T2H� i�#2H� Qb `2bmHi�/Qb b½Q TQm+Q b�iBb7�iƦ`BQbX aƦ 2tBbi2K
[m�i`Q p�HQ`2b �+BK� /Qb 8yW /2 �+2`iQX

ú /2 b�HB2Mi�` [m2 i�Bb `2bmHi�/Qb TQ/2K b2` +QMb2[māM+B� /� 7Q`K� /2 7mM+BQM�K2MiQ /Q +QTv@
H2�FbX 1bi2 �T2M�b +QMi� �b T�H�p`�b b2 2bi�b 2biBp2`2K M� K2bK� 7`�b2 2 M� K2bK� TQbBÏ½QX
SQ`ûK p2`B}+�@b2 [m2 �T2b�` /2 p�HB/Q 2bi2 M½Q û Q ȹMB+Q KQiBpQ- TQ`[m2- [m�M/Q û 72Bi� � 2t@
i`�Ï½Q /2 mK �`[mBpQ /2 �m/BQ- b2 Q �`[mBpQ 7Q` KȹbB+�- � 2ti`�Ï½Q û 7`�+� Qm K2bKQ MmH�X S2HQ
`2bmHi�/Q p2`B}+�@b2 [m2 Qb 2ti`�iQ`2b M½Q HB/�K #2K +QK #�`mH?Q /2 7mM/Q- mK� p2x [m2 2bi½Q
7Q`K�i�/Qb T�`� 2ti`�B` /Bb+m`bQb 2K �K#B2Mi2b HBKTQb- BbiQ û- Bb2MiQb /2 `mő/QX LQb }+?2B`Qb
/2 KȹbB+� � pQx M½Q û iQi�HK2Mi2 +H�`�- �bbBK +QKQ � T`QMmM+B� 2 K2bKQ � ~mB/2x /2 /Bb+m`bQ
p�`B� KmBiQ- Q [m2 /B}+mHi� Q `2+QM?2+BK2MiQ /� pQxX

Pb p�HQ`2b �T`2b2Mi�/Qb M� h�#2H� 9XR 2 MQ ;`�}+Q /� 6B;m`� 9XR- M½Q b½Q �MBK�/Q`2bX � T�`iB`
/Qb K2bKQb M½Q T�`2+2 pB�p2H BKTH2K2Mi�` mK bBbi2K� +QK 2bi� +QM};m`�Ï½QX 1bi2b p�HQ`2b-
KQbi`�K [m2 Qb 2ti`�iQ`2b M½Q 7mM+BQM�K KmBiQ #2K �Q 2ti`�B` i2tiQ /2 mK �m/BQ /2 KȹbB+�X
�BM/� [m2 +QK `2bmHi�/Qb #�BtQb- Qb K2H?Q`2b p�HQ`2b Q#iB/Qb p2`B}+�K@b2 M� �M�HBb2 /2 i2tiQ 2
M�b 2ti`�ÏǤ2b 2K BM;HābX
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*QTvH2�Fb K2H?Q`2b `2bmHi�/Qb

Ai2K
1ti`�iQ` AM;Hāb SQ`im;māb 1bT�M?QH

JȹbB+�
aT22+? iQ h2ti yXyyW yXyyW yXyyW
q2# bT22+? �SA yXyyW eXNyW yXyyW
aT22+?HQ;;2` yXyyW yXyyW yXyyW
aT22+?MQi2b yXyyW yXyyW yXyyW

h2tiQ
aT22+? iQ h2ti d9XeyW yXyyW yXyyW
q2# bT22+? �SA kkX9yW NXeyW 3XdyW
aT22+?HQ;;2` RdXeyW 88XeyW R8X3yW
aT22+?MQi2b kkXeyW 8XjyW ReXNyW

�m/BQ"QQF
aT22+? iQ h2ti jRXRyW yXyyW RRX3yW
q2# bT22+? �SA R3XNyW eXkyW R9X3yW
aT22+?HQ;;2` RyyXyyW e9XyyW R9X9yW
aT22+?MQi2b RdX3yW 9X3yW R8XRyW

h�#2H� 9XR, _2bmHi�/Qb /� +QKT�`�Ï½Q +QTvH2�Fb

6B;m`� 9XR, _2bmHi�/Qb +QKT�`�Ï½Q +QTvH2�Fb

� �M�HBb2 [m2 b2 b2;m2 KQbi`� Q `2bmHi�/Q Q#iB/Q T�`� Qb K2bKQb /�/Qb- K�b /2bi� p2x +QKT�@
`�/Qb +QK `2+m`bQ ¨ 72``�K2Mi� r.BzX Pb `2bmHi�/Qb b½Q �T`2b2Mi�/Qb M� h�#2H� 9XkX *QKQ
b2 TQ/2 p2` T2H� i�#2H� Qb `2bmHi�/Qb b½Q K2H?Q`2bX S�`� 2bi2 +QKT�`�/Q` iQ/�b �b T�H�p`�b
2M+QMi`�/�b +QMi�K- BM/2T2M/2Mi2K2Mi2 /� bm� TQbBÏ½Q MQ i2tiQX P ȹMB+Q `2[mBbBiQ T�`� [m2
� T�H�p`� b2D� +QMi�/� û [m2 2bi2D� T`2b2Mi2 2K �K#Qb Qb }+?2B`QbX 1bi2 û Q 2H2K2MiQ K�Bb
/B72`2M+B�/Q` `2H�iBp�K2Mi2 �Q �Mi2`BQ` 2 TQ` BbbQ �i`B#mB@b2 � i�H � K2H?Q` T2`7Q`K�M+2 T�`� �
+QKT�`�Ï½Q /2 i2tiQ 2K i2`KQb �#bQHmiQbX ú +2`iQ [m2 i�Bb `2bmHi�/Qb TQ/2`½Q b2` /B72`2Mi2b /Q
�T`2b2Mi�/Q 2 M2bi2 �K#BiQ b2`� M2+2bb�`BQ 2t2+mi�` 2bim/Qb K�Bb �T`Q7mM/�/Qb T�`� /2i2`KBM�`
b2 � Q`/2K /�b T�H�p`�b û `2�HK2Mi2 BKTQ`i�Mi2- BbiQ û- b2 M½Q /BbiQ`+2 � K2Mb�;2K Q`B;BM�HX
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r.Bz K2H?Q`2b `2bmHi�/Qb

1ti`�+iQ`
1ti`�Ï½QUWV AM;Hāb SQ`im;māb 1bT�M?QH

JȹbB+�
aT22+? iQ h2ti 8Xe9W R8XRjW kjXNW
q2# bT22+? �SA 9XNdW RjXReW RXyeW
aT22+?HQ;;2` 8XjdW eX83W jXyRW
aT22+?MQi2b kXk3W jXN8W yXj8W

h2tiQ
aT22+? iQ h2ti dkXjyW kjX89W RRXR3W
q2# bT22+? �SA edX9dW 98X93W j9XdeW
aT22+?HQ;;2` eyXj3W 9yX3NW 83XkyW
aT22+?MQi2b e9X88W 98X38W 9NX8NW

�m/BQ"QQF
aT22+? iQ h2ti e3X9eW RNX89W 8kX8dW
q2# bT22+? �SA ejX9kW 9jX98W 8eXRNW
aT22+?HQ;;2` ekX8eW j9XNjW 8RX8RW
aT22+?MQi2b ejXy3W 9yXNeW 8eXRNW

h�#2H� 9Xk, _2bmHi�/Qb /� +QKT�`�Ï½Q r.Bz

*QKQ b2 TQ/2 p2`B}+�`- M½Q bƦ T2HQb p�HQ`2b /� h�#2H� 9Xk +QKQ i�K#ûK MQ ;`�}+Q /� 6B;m`�
9Xk- Qb p�HQ`2b Q#iB/Qb D� b½Q K�Bb +QMbBbi2Mi2b 2Mi`2 Qb 2ti`�iQ`2bX *QMiBMm�K � T`2/QKBM�`
p�HQ`2b �HiQb M�b 2ti`�ÏǤ2b 2K BM;Hāb 2 Q i2tiQ 2ti`�ő/Q- � T�`i2 /2 KȹbB+� +QMiBMm�K � b2` Qb
K�Bb #�BtQbX AbiQ `27Q`Ï� � B/2B� [m2 Qb 2ti`�iQ`2b M½Q 2bi½Q T`2T�`�/Qb T�`� 7�x2` 2ti`�Ï½Q /2
�m/BQ +QK p�HQ`2b /2 `mő/Q /2 7mM/Q �HiQ- +QKQ û Q +�bQ /� KȹbB+�X

6B;m`� 9Xk, _2bmHi�/Qb /� +QKT�`�Ï½Q r.Bz
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S�`� +QM}`K�` b2 `2�HK2Mi2 b2 K�MiāK Qb p�HQ`2b �HiQb 2K BM;Hāb T�`� �b 2ti`�ÏǤ2b 2K Qmi`Qb
B/BQK�b- 72x@b2 Qmi`Q i2bi2 [m2 T�bb� TQ` i`�/mxB` iQ/Qb Qb �`[mBpQb 7QMi2 2 2ti`�ő/Qb T�`�
BM;Hāb- 2 �bbBK p2`B}+�` b2 +QM}`K�K � i2M/āM+B� /2 p�HQ`2b K�Bb �HiQbX �TƦb � 2ti`�Ï½Q /2 mK
�`[mBpQ Q K2bKQ p�B b2` i`�/mxB/Q- �bbBK +QKQ � bm� 7QMi2- /2 7Q`K� � miBHBx�` �b 72``�K2Mi�b
/2 +QKT�`�Ï½Q T�`� p2`B}+�` b2 2tBbi2 mK �mK2MiQ M� bm� bBKBH�`B/�/2X

hQ/�b �b 7QMi2b 2 2ti`�ÏǤ2b MQb B/BQK�b SQ`im;māb 2 1bT�M?QH 7Q`�K i`�/mxB/Qb T�`� AM;Hāb
miBHBx�M/Q T�`� i�H Q i`�/miQ` QMHBM2 /BbTQMB#BHBx�/Q T2H� :QQ;H2X �TƦb 2bi�b i`�/mÏǤ2b- 7Q`�K
272im�/�b MQp�K2Mi2 �b +QKT�`�ÏǤ2b 2Mi`2 � 7QMi2 2 � 2ti`�Ï½Q- �K#�b i`�/mxB/�b- miBHBx�M/Q
�b K2bK�b 72``�K2Mi�b /2 +QKT�`�Ï½Q- Q +QTvH2�Fb 2 Q r.BzX

L� h�#2H� 9Xj b½Q �T`2b2Mi�/Qb Qb `2bmHi�/Qb Q#iB/Qb �TƦb � i`�/mÏ½Q /�b 2ti`�ÏǤ2b T�`� mK�
HőM;m� mMBp2`b�H- Q AM;HābX P +QKT�`�/Q` miBHBx�/Q 7QB Q +QTvH2�FbX

*QTvH2�Fb i`�/mxB/Q K2H?Q`2b `2bmHi�/Qb

1ti`�+iQ`
1ti`�Ï½QUWV SQ`im;māb 1bT�M?QH

JȹbB+�
aT22+? iQ h2ti yXyyW yXyyW
q2# bT22+? �SA yXyyW yXyyW
aT22+?HQ;;2` yXyyW yXyyW
aT22+?MQi2b yXyyW yXyyW

h2tiQ
aT22+? iQ h2ti yXyyW yXyyW
q2# bT22+? �SA 8XkyW dX9yW
aT22+?HQ;;2` yXyyW e-RyW
aT22+?MQi2b kXRyW R9XyyW

�m/BQ"QQF
aT22+? iQ h2ti yXyyW eXRyW
q2# bT22+? �SA yXyyW RyXyyW
aT22+?HQ;;2` yX3yW kXRyW
aT22+?MQi2b yXyyW eXRW

h�#2H� 9Xj, _2bmHi�/Qb /� +QKT�`�Ï½Q +QTvH2�FbUi`�/mÏ½QV

.2 �+Q`/Q +QK Qb `2bmHi�/Qb �T`2b2Mi�/Qb M� h�#2H� 9Xj 2 i�H +QKQ M� T`BK2B`� +QKT�`�Ï½Q-
+QK 7QMi2b 2 �`[mBpQb 2ti`�ő/Qb MQ B/BQK� /2 Q`B;2K- 2bi2b i2bi2b- �;Q`� +QK 7QMi2b 2 �`[mBpQb
2ti`�ő/Qb i`�/mxB/Qb T�`� AM;Hāb- M½Q 7Q`�K Q#iB/Qb p�HQ`2b [m2 7Q`i�H2+2bb2K mK� [m2bi½Q
BMB+B�H /2 [m2 �b +QKT�`�ÏǤ2b 2K AM;Hāb i`�`B�K K2H?Q`2b `2bmHi�/QbX 1bi2b p�HQ`2b pāK bBK
7Q`i�H2+2` � B/2B� /2 [m2 Qb +QKT�`�/Q`2b b½Q +Q2`2Mi2b- BM/2T2M/2Mi2K2Mi2 /Qb B/BQK�b- TQBb Qb
`2bmHi�/Qb M½Q /B72`2K KmBiQ /Qb `2bmHi�/Qb /�b +QKT�`�ÏǤ2b MQb B/BQK�b /2 Q`B;2KX LQ +�bQ
/Q +QTvH2�Fb +QKQ b2 TQ/2 p2`B}+�` M� h�#2H� 9Xj 2 MQ ;`�}+Q /� 6B;m`� 9Xj- TQ/2@b2 +QM}`K�`
[m2 Qb `2bmHi�/Qb }+�K bB;MB}+�iBp�K2Mi2 �#�BtQ /Qb `2bmHi�/Qb Q#iB/Qb M�b +QKT�`�ÏǤ2b MQb
B/BQK�b /2 Q`B;2KX
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6B;m`� 9Xj, _2bmHi�/Q /� i`�/mÏ½Q +QTvH2�Fb

� K2bK� �M�Bb2 7QB 272im�/� +QK Q r.BzX Pb `2bmHi�/Qb Q#iB/Qb b½Q �T`2b2Mi�/Qb M� h�#2H�
9X9 2 MQ `2bT2iBpQ ;`�}+Q /� 6B;m`� 9X9X P r.Bz Q#i2p2 p�HQ`2b K�Bb �HiQb [m2 Q +QTvH2�Fb-
K�b Qb p�HQ`2b M½Q /B72`B`�K /Qb Q#iB/Qb M� T`BK2B`� +QKT�`�Ï½Q /2 �`[mBpQb 2ti`�ő/Qb 2 7QMi2b
MQ B/BQK� /2 Q`B;2KX

r.Bz i`�/mxB/Q K2H?Q`2b `2bmHi�/Qb

1ti`�+iQ`
1ti`�Ï½QUWV SQ`im;māb 1bT�M?QH

JȹbB+�
aT22+? iQ h2ti ReX8eW 8XdeW
q2# bT22+? �SA 3X8NW 8X8dW
aT22+?HQ;;2` 9XNRW jXeRW
aT22+?MQi2b 9XkNW jXydW

h2tiQ
aT22+? iQ h2ti kkXy9W RRXdeW
q2# bT22+? �SA 99XNyW 98X38W
aT22+?HQ;;2` jdXyNW 8yXRdW
aT22+?MQi2b 9jX89W 8eX8NW

�m/BQ"QQF
aT22+? iQ h2ti RNXjNW 8kX8dW
q2# bT22+? �SA jeXk3W 9eXdRW
aT22+?HQ;;2` jyXdRW 9jXd3W
aT22+?MQi2b j9XNjW 93XRRW

h�#2H� 9X9, _2bmHi�/Qb /� +QKT�`�Ï½Q r.BzUi`�/mÏ½QV

.2 �+Q`/Q +QK Qb `2bmHi�/Qb p2`B}+�@b2 [m2 �TƦb � i`�/mÏ½Q /Qb �`[mBpQb T�`� mK B/BQK� #�b2
UAM;HābV 2 272im�M/Q mK� MQp� +QKT�`�Ï½Q K�MiûK@b2 � i2M/āM+B� /� T`BK2B`�X Pb p�HQ`2b /�
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2ti`�Ï½Q /2 �`[mBpQb /2 i2tiQ 2 Qb �`[mBpQb �m/BQ#QQF �T`2b2Mi�K T2`+2Mi�;2Mb /2 bBKBH�`B/�/2
K�Bb 2H2p�/Qb UBMi2`p�HQ 2Mi`2 Qb eyW 2 Qb dyWVX _2H�iBp�K2Mi2 �Qb }+?2B`Qb /2 KȹbB+� �b
T2`+2Mi�;2Mb M½Q p½Q �HûK /Qb kyWX lK� pBb½Q BMi2;`�/� /Qb `2bmHi�/Qb Q#iB/Qb +QK Q r.Bz
û �T`2b2Mi�/� M� 6B;m`� 9X9X

6B;m`� 9X9, _2bmHi�/Q /� i`�/mÏ½Q r.Bz

9X9 .Bb+mbb½Q bQ#`2 Qb `2bmHi�/Qb

�i`�pûb /Qb `2bmHi�/Qb Q#iB/Qb 2 �T`2b2Mi�/Qb �Q HQM;Q /2bi2 +�TőimHQ- û TQbbőp2H p2`B}+�` [m2
BM/2T2M/2Mi2K2Mi2 /Qb B/BQK�b /2 Q`B;2K- � +QKT�`�Ï½Q /Qb �`[mBpQb /2 KmbB+� �T`2b2Mi�K
p�HQ`2b KmBiQ #�BtQb 2K �K#Qb Qb +QKT�`�/Q`2bX h�H +QKQ D� 7QB `272`B/Q- Q T`BM+BT�H KQiBpQ
b2`� � 7Q`K� +QKQ Qb 2ti`�iQ`2b HB/�K +QK Q `mő/Q /2 7mM/Q- b2M/Q 2H2b #�b2�/Qb 2K i2+MQHQ;B�b
/2 `2+QM?2+BK2MiQ /2 pQx- M2M?mK /2H2b i2K }Hi`Qb [m2 TQbbB#BHBi2K � b2T�`�Ï½Q /� pQx /Qb
`mő/Qb /2 7mM/QX 1bi�- [m2 TQ/2 b2` +QMbB/2`�/� mK� H�+mM� M� 2ti`�Ï½Q /2 i2tiQ �i`�pûb
/2 �m/BQfpő/2Q- mK� p2x [m2 TQ` p2x2b �b 7QMi2b � 2ti`�B` M½Q b½Q Bb2Mi�b /2 `mő/Q /2 7mM/QX
Pmi`� TQbbB#BHB/�/2 T�`� Qb #�BtQb p�HQ`2b MQb `2bmHi�/Qb Q#iB/Qb �i`�pûb /� 2ti`�Ï½Q /2 KmbB+�
TQ/2 b2` T2HQ 7�+iQ /2 ?�p2` �Hi2`�ÏǤ2b /2 pQx M� T`QMmM+B� 2fQm /B+Ï½QX 1bi� bBim�Ï½Q M½Q
2bi� +QMbB/2`�/� MQ �K#BiQ /2 2bim/Q- mK� p2x [m2 Q i`�#�H?Q T`QTǤ2 � 2ti`�Ï½Q 2 TQbi2`BQ`
+QKT�`�Ï½Q 2 M½Q � 7Q`K� +QKQ 7mM+BQM�K Qb 2ti`�iQ`2bX

Pmi`� bBim�Ï½Q p2`B}+�/� i2K � p2` +QK Q 7�+iQ /Qb p�HQ`2b /�b 2ti`�ÏǤ2b 2 +QKT�`�ÏǤ2b 272@
im�/�b MQ B/BQK� AM;Hāb b2`2K K�Bb �HiQb- K�Bb mK� p2x 2bi� bBim�Ï½Q /2`Bp� /� 7Q`K� +QKQ
Qb 2ti`�iQ`2b 7Q`�K +QMbi`mő/QbX 6QB TQbbőp2H +QM}`K�` 2bi� bBim�Ï½Q- TQBb �TƦb � i`�/mÏ½Q /Qb
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�`[mBpQb 7QMi2 2 2ti`�ő/Qb- �K#Qb +QKT�`�/Q`2b Q#iBp2`�K `2bmHi�/Qb bBKBH�`2b �Qb �Mi2`BQ`2bX
1K#Q`� Qb `2bmHi�/Qb i2M?�K }+�/Q mK TQm+Q �#�BtQ- 2bi2b pāK +QM}`K�` � +QMbBbiāM+B� /Qb
+QKT�`�/Q`2b BM/2T2M/2Mi2K2Mi2 /Q B/BQK�- Q 7�+iQ /2 b2`2K `2H�iBp�K2Mi2 K�Bb #�BtQb TQ/2
b2` mK� T2`/� �i`�pûb /Q T`Q+2bbQ /2 i`�/mÏ½Q- [m2 +�`2+2- +QMim/Q- /2 �M�HBb2 K�Bb T`Q7mM/�X

Zm�MiQ �Qb +QKT�`�/Q`2b- û /2 b�HB2Mi�` Qb `2bmHi�/Qb Q#iB/Qb- +QKQ b2 TQ/2 p2`B}+�` �i`�pûb /�
h�#2H� 9XR 2 /Q ;`�}+Q BHmbi`�/Q M� 6B;m`� 9XR `272`2Mi2b �Q +QTvH2�Fb- 2bi2 �T`2b2Mi� `2bmHi�/Qb
KmBiQ BM72`BQ`2b �Q r.Bz- �T`2b2Mi�/Qb M� h�#2H� 9Xk 2 MQ ;`�}+Q BHmbi`�/Q M� 6B;m`� 9XkX

1bi2b `2bmHi�/Qb 7Q`�K Q#iB/Qb �i`�pûb /2 p�`B�b 2ti`�ÏǤ2b 2 +QKT�`�ÏǤ2b +QKQ i�K#ûK D� 7QB
`272`B/Q i2K Q BMimBiQ /2 b2`pB` /2 #�b2 ¨ 2b+QH?� /�b 72``�K2Mi�b T�`� � BKTH2K2Mi�Ï½Q /Q
bBbi2K� T`QTQbiQX

1K#Q`� M2K b2KT`2 Q aT22+? iQ i2ti jXRXRXR �T`2b2Mi�bb2 Qb p�HQ`2b K�Bb �HiQb MQb B/BQK�b
SQ`im;māb 2 1bT�M?QH- 7QB Q 2b+QH?B/Q T�`� � 2t2+mÏ½Q /Q bBbi2K� T`QTQbiQX 1bi� 2b+QH?� 7QB
bmTQ`i�/� 7mM/�K2Mi�HK2Mi2 T2HQb `2bmHi�/Qb Q#b2`p�/Qb M� 2ti`�Ï½Q 2 +QKT�`�Ï½Q /2 7QMi2b
/2 /�/Qb 2K BM;Hāb- T2b�M/Q i�K#ûK �b 7mM+BQM�HB/�/2b 2 � 2tBbiāM+B� /2 mK� �SA [m2 7�+BHBi�
� bm� �/QÏ½QX
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*�TőimHQ 8

AKTH2K2Mi�Ï½Q /� TH�i�7Q`K�
h1ti`�+iQ`

P h1ti`�+iQ` û mK� �THB+�Ï½Q B/2�HBx�/� T�`� � KQMBiQ`Bx�Ï½Q /2 T�H�p`�b +?�p2 2K +QMi2ȹ@
/Qb �m/BQfpő/2Q iB`�M/Q T�`iB/Q /� i`�Mb+`BÏ½Q /2bb2b +QMi2ȹ/Qb T�`� i2tiQX h`�i�@b2 /2 mK�
72``�K2Mi� ȹiBH T�`� � KQMBiQ`Bx�Ï½Q /2 K�`+�b- 2MiB/�/2b 2 i�K#ûK T�`� � /2i2Ï½Q /2 �iBpB@
/�/2b +`BKBMQb�b TH�M2�/�b +QK `2+m`bQ � �m/BQfpő/2Q U2X;X TH�M2�K2MiQ /2 mK� �Ï½Q +B#2`
i2``Q`Bbi�VX

�HûK /� miBHB/�/2 i�K#ûK û mK Q#D2iBpQ /� �THB+�Ï½Q b2` 7�+BH /2 miBHBx�`X h�H +QKQ �T`2b2M@
i�/Q M� T`QTQbi� /2 TH�i�7Q`K�- T�`� miBHBx�` � �THB+�Ï½Q û �T2M�b M2+2bb�`BQ 2b+QH?2` Q +�M�H
� KQMBiQ`Bx�` 2 BMb2`B` mK� HBbi� /2 T�H�p`�b +?�p2 � KQMBiQ`Bx�` U2X;X- MQK2 /� K�`+�- MQK2b
/2 T2bbQ�b- 2M/2`2ÏQb /2 2K�BH- /QKőMBQb AMi2`M2i- HBM;m�;2K mb�/� 2K �iBpB/�/2b K�HB+BQb�bVX
a2KT`2 [m2 2bb�b T�H�p`�b 7Q`2K T`QMmM+B�/�b- BM/2T2M/2Mi2K2Mi2 /Q B/BQK� /2p2`� b2` /2i2@
i�/� � bm� Q+Q``āM+B� 2 2KBiB/Qb �H2`i�bX lK� �THB+�Ï½Q /2bi2 iBTQ T`QKQp2 � /2i2Ï½Q �Mi2+BT�/�
/2 �i�[m2bX

� TH�i�7Q`K� 2 `2bT2iBp� �THB+�Ï½Q M½Q b2 HBKBi� � �`2� /� +v#2` b2+m`BivX ú M� T`�iB+� mK
bBbi2K� i`�Mbp2`b�H � [m�H[m2` �`2� 2K [m2 �b Q`;�MBx�ÏǤ2b Qm 2MiB/�/2 M2+2bbBi2K b�#2` b2
b½Q `272`2M+B�/�b Qm M½Q MQb +�M�Bb �#`�M;B/Qb T2H� �THB+�Ï½QX �b 2KT`2b�b BMp2bi2K KmBiQ
/BM?2B`Q M� �`2� Tm#HB+Bi�`B� 2 +QMi`�i�K b2`pBÏQb /2 +HBTTBM; T�`� Q#b2`p�` � 2t2+mÏ½Q /�
Tm#HB+B/�/2X P +HBTTBM; i2M/2 � b2` mK� �iBpB/�/2 K�Mm�H 2 mK� 72``�K2Mi� +QKQ � [m2 �[mB
b2 T`QTǤ2 TQ/2`� �mtBHB�` Q T`Q+2bbQ /2 `2+QH?� /2bb� BM7Q`K�Ï½Q- HB#2`i�M/Q Q ?mK�MQ T�`�
Qmi`�b i�`27�bf7mMÏǤ2bX

1bi� 72``�K2Mi� û /2 ;`�M/2 BKTQ`i�M+B� T�`� Q PaALhX �+`2b+2Mi� p�HQ` M� �[mBbBÏ½Q /2
/�/Qb- mK� p2x [m2 �mK2Mi� � �KTHBim/2 /�b 7QMi2b /2 /�/Qb 2 7Q`M2+2 BM7Q`K�Ï½Q ȹiBH �
/2}MBÏ½Q /2 BM7Q`K�ÏǤ2bfBMi2HB;āM+B�X
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8XR AKTH2K2Mi�Ï½Q /Q h1ti`�+iQ`

� 6B;m`� 8XR /� � +QM?2+2` Q /2bB;M HƦ;B+Q /� TH�i�7Q`K� � +`B�`X h�H T`2bbmTǤ2 mK +QMDmMiQ /2
KƦ/mHQb [m2 T2`KBi2K � `2+QH?� /2 /�/Qb- Q b2m �`K�x2M�K2MiQ- � i`�Mb+`BÏ½Q /2 �m/BQfpő/2Q
T�`� i2tiQ- � +QKT�`�Ï½Q 2Mi`2 Q i2tiQ i`�/mxB/Q 2 � HBbi� /2 T�H�p`�b +?�p2 � KQMBiQ`Bx�`-
BMi2`7�+2b /2 pBbm�HBx�Ï½Q 2 ;2bi½Q 2 �BM/� bBbi2K�b /2 �H2`i�b T�`� Qb miBHBx�/Q`2bX

6B;m`� 8XR, AK�;2K 2Hm+B/�iBp� /� TH�i�7Q`K�

lK� /�b /2+BbǤ2b 7mM/�K2Mi�Bb MmK� TH�i�7Q`K� +QKQ � [m2 b2 T`QTǤ2 i2K � p2` +QK Q Mőp2H
/2 +QM}�MÏ� [m2 b2 TQ/2`� i2` M� K2bK� T�`� � 7mMÏ½Q [m2 /2b2KT2M?�X LQ +�TőimHQ �Mi2`BQ`
7QB �T`2b2Mi�/Q Q `2bmHi�/Q /2 mK 2bim/Q +QKT�`�iBpQ [m2 +QMbB/2`Qm /B72`2Mi2b iBTQb /2 BMTmi 2
/B72`2Mi2b +QKT�`�/Q`2b T�`� B/2MiB}+�` Q+Q``āM+B�b /2 T�H�p`�b +?�p2X Pb K2H?Q`2b `2bmHi�/Qb
Q#iB/Qb p�`B�K Qb eyW 2 Qb dyW /2 �+2`iQX L½Q û T`QT`B�K2Mi2 mK p�HQ` 2H2p�/Q- K�b b2
+QMbB/2`�`KQb mK� `2/mÏ½Q MQ 2b7Q`ÏQ ?mK�MQ T�`� 2bi�b �M�HBb2b T�`� � /2i2Ï½Q �Mi2+BT�/�b
/2 +B#2` �i�[m2b- � bm� miBHB/�/2 ;�M?� 2tT`2bb½QX

*QMbB/2`�M/Q � miBHBx�Ï½Q /� �THB+�Ï½Q TQ` mK� +QKmMB/�/2 2 +B#2` b2;m`�MÏ�- iQKQm@b2 �
QTÏ½Q /2 /2b2MpQHpBK2MiQ /2 mK� �THB+�Ï½Q q2#X h�H �THB+�Ï½Q û bmTQ`i�/� TQ` mK +QMDmMiQ
/2 72``�K2Mi�b [m2 b2`½Q /2b+`Bi�b M�b T`ƦtBK�b bm#b2ÏǤ2bX

je



8XRXR JQM;Q/#

P JQM;Q." (Rk) û mK� #�b2 /2 /�/Qb TQTmH�` 2 7`2[m2Mi2K2Mi2 �THB+�/� T�`� /2b2MpQHpBK2MiQ
/2 T`QD2iQb #�b2�/Qb 2K LQ/2XDb- BbiQ TQ`[m2 Qb /Q+mK2MiQb b½Q +`B�/Qb 2 �`K�x2M�/Qb 2K
�`[mBpQb "aPLX 1bi2b �`[mBpQb b½Q /2 7Q`K�iQ #BM�`BQ CaPL [m2 bmTQ`i� iQ/Qb Qb /�/Qb /2
iBTQ Ca- Q [m2 T2`KBi2 i`�Mb72`B` /�/Qb 2Mi`2 b2`pB/Q`2b 2 �THB+�ÏǤ2b q2# +QK mK 7Q`K�iQ
H2;őp2H T�`� ?mK�MQbX ú i�K#ûK mK� K2H?Q` QTÏ½Q [m�M/Q b2 M2+2bbBi� /2 ;`�M/2 +�T�+B/�/2
/2 �`K�x2M�K2MiQ 2 p2HQ+B/�/2- TQBb Q72`2+2 K�BQ` 2}+BāM+B� 2 +QM}�#BHB/�/2X

lK /Qb T`BM+BT�Bb #2M27ő+BQb Q72`2+B/Qb T2HQ JQM;Q." û Q mbQ /2 2b[m2K�b /BM�KB+Qb [m2
2HBKBM�K � M2+2bbB/�/2 /2 T`û@/2}MB` � 2bi`mim`�- +QKQ +�KTQb Qm iBTQb /2 p�HQ`X 1bi2 KQ@
/2HQ T2`KBi2 � `2T`2b2Mi�Ï½Q /2 `2H�+BQM�K2MiQb ?B2`�`[mB+Qb- Q �`K�x2M�K2MiQ /2 K�i`Bx2b
2 � +�T�+B/�/2 /2 �Hi2`�` � 2bi`mim`� /2 `2;BbiQb bBKTH2bK2Mi2 �/B+BQM�M/Q Qm 2t+HmBM/Q +�K@
TQbX 1bi� bQHmÏ½Q LQaZG i2K BM+Q`TQ`�/� � `2THB+�Ï½Q T�`� mK� K2H?Q` 2b+�H�#BHB/�/2 2 �Hi�
/BbTQMB#BHB/�/2 (Rj)X

1bi� �THB+�Ï½Q T`QTǤ2@b2 � K�MBTmH�` �`[mBpQb /2 ;`�M/2 /BK2Mb½Q- +QKQ D� 7QB `272`B/Q- Q
JQM;Q/# M½Q bƦ T2`KBi2 �HQD�` �`[mBpQb ;`�M/2b- +QKQ i�K#ûK /BbTQMB#BHBx� `2bTQbi�b `�TB/�b
� T2/B/Qb T�`� 2M+QMi`�` 2bb2b �`[mBpQbX �HûK /2 T2`KBiB` �`K�x2M�` /2 7Q`K� 7�+BH �`[mBpQb
/2 pő/2Q- i2K �BM/� � p�Mi�;2K bQ#`2 Q }H2bvbi2K /2 TQ/2`2K b2` ;`�M/2b �`[mBpQb- T2`KBiB`
� bm� +QMbmHi� 2 2K +�bQ /2 M2+2bbB/�/2 TQ/2` `2THB+�` 2bb2b �`[mBpQb (Rk)X P JQM;Q."
û Q`B2Mi�/Q T�`� /Q+mK2MiQb- mb� mK /Q+mK2MiQ [m2 bm#biBimB Q +QM+2BiQ ǴHBM?�Ǵ2K #�b2 /2
/�/Qb `2H�+BQM�BbX lK� /�b T`BM+BT�Bb B/2B�b /Q JQM;Q." û [m2 �b QT2`�ÏǤ2b TQ/2K b2`
2Mi`2;m2b �Q +HB2Mi2- b½Q i`�Mb72`B/�b /Q b2`pB/Q` T�`� Q +HB2Mi2 (88) (8N)X

8XRXk LQ/2Ca

� 2b+QH?� /Q LQ/2 (Rd) �bb2Mi� M½Q bƦ MQ 7�+iQ /2 b2` � TH�i�7Q`K� /2 /2b2MpQHpBK2MiQ /�
7`�K2rQ`F ai2HH�` [m2 TQ` bm� p2x û `2bTQMb�p2H T2HQ /2b2MpQHpBK2MiQ /� �SA /� �THB+�Ï½Q- K�b
i�K#ûK T2HQ 7�+iQ /2 7mM+BQM�` /2 7Q`K� �bbőM+`QM�- T2`KBiBM/Q 2t2+mi�` p�`B�b BMbi�M+B�b �Q
K2bKQ i2KTQ 2MpB�M/Q � `2bTQbi� b2KT`2 [m2 Q T`Q+2bbQ i2`KBM2X *QKQ �b 2ti`�ÏǤ2b TQ/2K b2`
HQM;�b- 2bi� 72``�K2Mi� T2`KBi2 +Q``2` p�`B�b BMbi�M+B�b 2 /2pQHp2` Q `2bmHi�/Q b2KT`2 [m2 2bi2D�
T`QMiQ b2K +QKT`QK2i2` Qb Qmi`Qb T`Q+2bbQb- Q [m2 p2BQ T2`KBiB` [m2 Q miBHBx�/Q` /Q bBbi2K�
/2b2MpQHpB/Q i2M?� BM7Q`K�Ï½Q /Qb T`Q+2bbQb � +Q``2` (Rd)X ú mK� /�b K2H?Q`2b TH�i�7Q`K�b
+QM?2+B/�b [m2 /BbTQMB#BHBx� Q K2H?Q` �K#B2Mi2 /2 /2b2MpQHpBK2MiQ 2K C�p�a+`BTi T�`� Q H�/Q
/Q b2`pB/Q`X 6QB H�MÏ�/Q 2K kyyN TQ` _v�M .�?H +QKQ mK T`QD2iQ /2 +Ʀ/B;Q �#2`iQX ú
#�b2�/Q MQ ǴKQiQ` o3Ǵ- mK� BKTH2K2Mi�Ï½Q :QQ;H2- [m2 +QKTBH� Q +Ʀ/B;Q C�p�a+`BTi T�`�
+Ʀ/B;Q /2 K�[mBM� M�iBpQ �Mi2b /� 2t2+mÏ½Q 2K p2x mb�` i2+MQHQ;B�b K�Bb i`�/B+BQM�Bb +QKQ
� BMi2`T`2i�Ï½Q /2 #vi2+Q/2 Qm � +QKTBH�Ï½Q /Q T`Q;`�K� BMi2B`Q T�`� +Ʀ/B;Q /2 K�[mBM�X P
Ǵo3Ǵ(jj) 2 Q LQ/2 b½Q BKTH2K2Mi�/Qb K�BQ`Bi�`B�K2Mi2 2K * 2 *YY Q [m2 T2`KBi2 K2H?Q`
T2`7Q`K�M+2 2 #�BtQ +QMbmKQ /2 K2KƦ`B�X (8k)X P LQ/2 pBb� bmTQ`i�` T`Q+2bbQb /2 b2`pB/Q` /2
HQM;� /m`�Ï½QX �Q +QMi`�`BQ /� K�BQ`B� /Qb Qmi`Qb �K#B2Mi2b KQ/2`MQb- mK T`Q+2bbQ /Q LQ/2-
M½Q +QMi� +QK Q KmHiBi?`2�/BM; � 2t2+mÏ½Q bBKmHi�M2� /� HƦ;B+� /2 M2;Ʀ+BQ- û #�b2�/Q MmK
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2p2MiQ �bbőM+`QMQ AfP (8k)X P LQ/2 û mK� i2+MQHQ;B� [m2 BKTH2K2Mi� mK KQ/2HQ #�b2�/Q
2K 2p2MiQb T�`� +`B�` �THB+�ÏǤ2b /2 `2/2- D� 2tBbi2 mK� bû`B2 /2 ;`�M/2b b2`pBÏQb /2 AMi2`M2i-
+QKQ Q S�vS�H 2 GBMF2/AM [m2 7Q`�K KB;`�/Qb T�`� LQ/2- i2M/Q +QKQ `2bmHi�/Q K2H?Q`B�b
+QMbB/2`�p2Bb MQ /2b2KT2M?Q 2 7�+BHB/�/2 MQ /2b2MpQHpBK2MiQ (8d)X

8XRXj 6`�K2rQ`Fb

L2bi2 bBbi2K� 7Q`�K mb�/�b �H;mK�b 7`�K2rQ`Fb- T�`� Q /2b2MpQHpBK2MiQ /Q 7`QMi1M/ 7Q`�K
mb�/�b /m�b- Q om2 (j8) 2 Q om2iB7v (je) [m2 b½Q /2b+`Bi�b M� b2+Ï½Q 8XRXjXk 2 M� 8XRXjXj-
`2bT2iBp�K2Mi2X S�`� /2b2MpQHpBK2MiQ /Q #�+F2M/ 7QB miBHBx�/Q Q ai2HH�` (jy) +mDQb TQ`K2MQ`2b
b2`½Q �T`2b2Mi�/Qb M� b2+Ï½Q 8XRXjXRX P mbQ /2bi�b 7`�K2rQ`Fb i2p2 TQ` Q#D2iBpQ �;BHBx�` 2
bBKTHB}+�` Q /2b2MpQHpBK2MiQ /� �THB+�Ï½Q `272`2Mi2 �Q bBbi2K� T`QTQbiQX

8XRXjXR ai2HH�`

P ai2HH�` (jy) û mK� 7`�K2rQ`F q2# #�b2�/� 2K �ÏǤ2b T�`� � +`B�Ï½Q /2 �SAb q2# /2 7Q`K�
7�+BHX 1bi� 7QB +QM+2#B/� T�`� +Q``B;B` �b T`BM+BT�Bb 7�H?�b /�b 7`�K2rQ`Fb �im�Bb i2M/Q 2K pBbi�
mK MQpQ T�`�/B;K�- i2K +QKQ T`BM+BT�Bb Q#D2iBpQb 7�+BHB/�/2 M� K�Mmi2MÏ½Q- 2H2p�/� 2b+�H�#B@
HB/�/2 2 T2`7Q`K�M+2X 1bi� 7`�K2rQ`F +QMb2;m2 bmTQ`i�` KȹHiBTHQb T`QiQ+QHQb 2K bBKmHi�M2Q-
T2`KBiBM/Q T�`iBH?�` Q K2bKQ +Ʀ/B;Q #�b2 2Mi`2 7mM+BQM�HB/�/2b [m2 M2+2bbBi2K /B72`2Mi2b iBTQb
/2 HB;�ÏǤ2b- b2D� 2K i2KTQ `2�H U2K r2#bQ+F2i Qm h*SV- Qm 2Mi½Q �i`�pûb /Q T`QiQ+QHQ >hhS-
b2;mM/Q UQm M½QV Q T�/`½Q _1ah7mHH _1ah (k8)X 1bi� 2M+QMi`�@b2 iQ/� /2b2MpQHpB/� 2K 1ae
2 �H;mK�b 7mM+BQM�HB/�/2b +QK C�p�a+`BTi 1ad- im/Q BbiQ- +Q``2M/Q TQ` +BK� /2 LQ/2XCa (jy)X
1bi� 7`�K2rQ`F- �HûK /2 b2` bBKTH2b- KQ/2`M� 2 /2b2M?�/� /2 `�Bx T�`� � `2�HB/�/2 /2 ?QD2
2 /2 7mim`Q- 7�x@b2 �+QKT�M?�` TQ` mK� 2t�mbiBp� /Q+mK2Mi�Ï½Q /2 iQ/�b �b 7mM+BQM�HB/�/2b
/BbTQMB#BHBx�/�bX

P ai2HH�` M½Q 7mM+BQM� +QKQ � K�BQ`B� /�b 7`�K2rQ`Fb [m2 `2+Q``2K �Q KQ/2HQ Jo* (R9)X S�`�
2bi`mim`�` � bm� �`[mBi2im`�- Q ai2HH�` mb� mK� }HQbQ}� #�b2�/� 2K �ÏǤ2b 2K [m2 iQ/�b �b
7mM+BQM�HB/�/2b +Q``2bTQM/2K � mK� �Ï½QX lK� �Ï½Q- û mK T2[m2MQ #HQ+Q /2 HƦ;B+� BbQH�/Q 2
�Hi�K2Mi2 i2bi�p2H 2 TQ/2 b2` HB;�/Q � Qmi`�b �ÏǤ2b /2 7Q`K� � +`B�` �ÏǤ2b K�Bb +QKTH2t�b- b2K
[m2 � +QKTH2tB/�/2 /2 H2Bim`� /Q +Ʀ/B;Q b2D� �mK2Mi�/�X lK TQMiQ 7Q`i2 û � +�T�+B/�/2 /2
;2`�` /Q+mK2Mi�Ï½Q /2 7Q`K� +QKTH2i�K2Mi2 �miQK�iB+� (kN)X

8XRXjXk om2XDb

P om2 (j8) û mK� 7`�K2rQ`F 7�+BH /2 BMi2;`�`- 7Q+�/� �T2M�b M� +�K�/� /2 pBbm�HBx�Ï½Q- T�`�
+QMbi`mÏ½Q /2 BMi2`7�+2b q2#X ú mK� 7`�K2rQ`F �+2bbőp2H- p2`b�iBH 2 /2 �Hi� T2`7Q`K�M+2X
�+2bbőp2H- TQ`[m2 b2 i2K +QM?2+BK2MiQ BMi2`Kû/BQ 2K >hJG- *aa 2 C�p�a+`BTi 2bi� T`QMiQ
� +QK2Ï�` � /2b2MpQHp2` �THB+�ÏǤ2b (j9)X o2`b�iBH- TQ`[m2 û mK� 7`�K2rQ`F bBKTH2b 2 �/�Ti�p2H
2K +�K�/�b BM+`2K2Mi�Bb- Q [m2 T2`KBi2 HB/�` +QK �THB+�ÏǤ2b /2 T2[m2M� Qm ;`�M/2 /BK2Mb½QX
ú +�T�x /2 �HBK2Mi�` �THB+�ÏǤ2b /2b/2 [m2 b2D� +QK#BM�/� +QK Qmi`�b #B#HBQi2+�b /2 bmTQ`i2X
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� �Hi� T2`7Q`K�M+2 /2p2@b2 �Q 7�+iQ /2 b2 TQ/2` 7�x2` QiBKBx�ÏǤ2b +QK TQm+Q 2b7Q`ÏQ 2 � mK�
BM+`őp2H `�TB/2x /Q pB`im�H .PJ (j8)X � T`BK2B`� p2`b½Q /� 7`�K2rQ`F �T�`2+2m � Tm#HB+Q
2K 72p2`2B`Q /2 kyR9- /2b/2 2Mi½Q � +QKmMB/�/2 i2K +`2b+B/Q BK2MbQ 2 D� ?� �H;mK�b ;`�M/2b
2KT`2b�b � mb�` 2bi� 7`�K2rQ`F- +QKQ TQ` 2t2KTHQ- Q 6�+2#QQF- sB�QKB- �HB#�#�- qBxx�B`-
1m`QL2rb- :`�KK�`Hv- :BiH�# 2 � G�`�+�bib (9k)X

8XRXjXj om2iB7vXDb

P om2iBi7v (je) û 7�+BH /2 �T`2M/2` 2 7�+BH /2 H2K#`�`- mK� p2x [m2 TQbbB#BHBi� +`B�` +QKTQM2Mi2b 2
T`QT`B2/�/2b +QK Qb MQK2b /2b2D�/QbX h2K mK +QMDmMiQ /2 +QKTQM2Mi2b �;`�/�p2Bb 2 7mM+BQM�BbX
P om2iBi7v i2K mK +B+HQ /2 �im�HBx�Ï½Q +QMbBbi2Mi2- T2`KBiBM/Q [m2 Q#i2M?� +Q``2ÏǤ2b /2 2``Qb
2 K2H?Q`�b +QK K�Bb 7`2[māM+B�X � 2[mBT2 /2 /2b2MpQHpBK2MiQ 2bi� 2KT2M?�/� 2K 7Q`M2+2`
� K2H?Q` 2tT2`BāM+B� [m2 b2 TQ/2 i2`X 1K +�bQ /2 M2+2bbB/�/2 û TQbbőp2H miBHBx�` Q +?�i /2
bmTQ`i2 QM/2 b2 2M+QMi`�K Qb K2K#`Qb /� MQbb� +QKmMB/�/2 [m2 +QMiBMm� 2K H�`;Q +`2b+BK2MiQX
.2b2MpQHp2` +QK om2iBi7v bB;MB}+� [m2 MmM+� b2 2bi�`� bQxBM?QX ú TQbbőp2H Q#i2` �Dm/� 2[mBT2
/2 /2b2MpQHpBK2MiQ 2 Qmi`Qb K2K#`Qb /� +QKmMB/�/2 MQ b2`pB/Q` Q}+B�H- BK2/B�i�K2Mi2X

P om2iBi7v û /2b2MpQHpB/Q 2t�i�K2Mi2 /2 �+Q`/Q +QK �b 2bT2+B}+�ÏǤ2b /Q J�i2`B�H .2bB;MX
*�/� +QKTQM2Mi2 û i`�#�H?�/Q K�Mm�HK2Mi2 T�`� TQ/2` Q72`2+2` �b K2H?Q`2b 72``�K2Mi�b lA
TQbbőp2Bb T�`� Q b2m T`ƦtBKQ T`QD2iQX P /2b2MpQHpBK2MiQ M½Q T�`� MQb +QKTQM2Mi2b T`BM+BT�Bb
/2HBM2�/Qb M�b 2bT2+B}+�ÏǤ2b /Q :QQ;H2X �i`�pûb /Q �TQBQ /Qb K2K#`Qb /� +QKmMB/�/2 2 T�@
i`Q+BM�/Q`2b- 2bi2b +QKTQM2Mi2b b½Q T`QD2i�/Qb- /2b2MpQHpB/Qb 2 /BbTQMB#BHBx�/Qb +QKTQM2Mi2b
�/B+BQM�Bb (je)X

8XRX9 AMi2;`�Ï½Q /�b 72``�K2Mi�b

P +QMDmMiQ /2 72``�K2Mi�b �T`2b2Mi�/�b M� b2+Ï½Q 8XR iQ`M�`�K TQbbőp2H � BKTH2K2Mi�Ï½Q /�
TH�i�7Q`K�- bBKTHB}+�M/Q Q /2b2MpQHpBK2MiQ /� K2bK�X lbQm@b2 Q LQ/2 TQ` b2` M½Q bƦ mb�/Q
MQ /2b2MpQHpBK2MiQ /� 7`�K2rQ`F ai2HH�`- K�b TQ`[m2 i�K#ûK /BbTQMB#BHBx� 7Q`K�b bBKTH2b 2
/2 `�TB/� BKTH2K2Mi�Ï½Q T�`� 272im�` mK� /2 HB;�Ï½Q 2 BMi2`�Ï½Q +QK Q JQM;Q#X SQ` bm� p2x
Q JQM;Q# D� i2K 2K#2#B/Q Q �`K�x2M�K2MiQ /2 }+?2B`Qb /2 ;`�M/2b i�K�M?Qb- mK `2[mBbBiQ-
/2pB/Q ¨ M�im`2x� /Qb }+?2B`Qb +QK � TH�i�7Q`K� i2`� [m2 HB/�`- TQ` MQ`K� b2`½Q }+?2B`Qb ;`�M@
/2bX � BMi2`7�+2 /Q miBHBx�/Q` 7QB /2b2MpQHpB/� +QK `2+m`bQ ¨b TH�i�7Q`K�b om2 2 om2iB7v- 2bi�b
7`�K2rQ`Fb 7Q`�K /2 ;`�M/2 p�HQ`- � 7`�K2rQ`F om2iB7v /BbTQMB#BHBx� +QKTQM2Mi2b iQi�HK2Mi2
/2b2MpQHpB/�b Q [m2 `2iB`Qm � M2+2bbB/�/2 /Q b2m /2b2MpQHpBK2MiQ 2 `2bT2iBpQb 2biBHQbX P /2b2M@
pQHpBK2MiQ /� BMi2`7�+2 ;`�}+� miBHBx�M/Q Q om2 TQbbB#BHBiQm � `2miBHBx�Ï½Q /2 +QKTQM2Mi2b 2
+QKQ û mK� 7`�K2rQ`F /2 /2b2MpQHpBK2MiQ bBKTH2b- �;BHBxQm Q /2b2MpQHpBK2MiQ /� TH�i�7Q`K�X
hQ/�b �b 72``�K2Mi�b miBHBx�/�b MQ /2b2MpQHpBK2MiQ /� TH�i�7Q`K� iBM?�K TQ` Q#D2iBpQ 7�+BHB@
i�` 2 �;BHBx�` Q /2b2MpQHpBK2MiQ /2 7Q`K� � miBHBx�` Q K2MQ` i2KTQ TQbbőp2HX 1bi� M2+2bbB/�/2
/2 ;�M?�` i2KTQ �/pûK /� M2+2bbB/�/2 /2 mK K�BQ` 2b7Q`ÏQ MQ 2bim/Q 2 �M�HBb2 272im�/Q M�
T`BK2B`� 7�b2 /Q i`�#�H?QX
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8Xk �T`2b2Mi�Ï½Q /� �THB+�Ï½Q

� �THB+�Ï½Q /2MQKBM�/� /2 h1ti`�+iQ`- 2bi� /BbTQMőp2H QMHBM2 �i`�pûb /Q l_G rrrXi2ti`�+iQ`X
tvxX � �THB+�Ï½Q T2`KBi2 2ti`�B` i2tiQ /2 �`[mBpQb /2 �m/BQfpő/2Q �i`�pûb /Q mTHQ�/ /2 }+?2B`Qb
Qm /2 mK l_G T�`� TQ` 2t2KTHQ mK pő/2Q /Q uQmim#2X

AMB+B�HK2Mi2 û T2/B/Q �Q miBHBx�/Q` [m2 b2 `2;Bbi2 2 7�Ï� HQ;BM /2 7Q`K� � TQbbB#BHBi�` ¨ �THB+�Ï½Q
Q#i2` mK 2M/2`2ÏQ /2 2K�BH- 2bi2 b2`p2 ȹMB+� 2 2t+HmbBp�K2Mi2 T�`� b2 B/2MiB}+�` T2`�Mi2 �
�THB+�Ï½Q 2 û mb�/Q T�`� MQiB}+�` Q miBHBx�/Q`X P miBHBx�/Q` �T2M�b b2`� MQiB}+�/Q +�bQ b2D�K
2M+QMi`�/�b T�H�p`�b +?�p2 M�b 2ti`�ÏǤ2b 272im�/�b T2HQ K2bKQX �b T�H�p`�b +?�p2 b½Q bQHB+Bi�@
/�b b2KT`2 [m2 b2D� BMB+B�/Q mK T`Q+2bbQ /2 2ti`�Ï½Q- �bbBK +QKQ Q B/BQK� /� 2ti`�Ï½Q � 7�x2`X
SQ` T�/`½Q Q B/BQK� � i`�Mb+`2p2` b2`� Q BM;Hāb- MQ +�bQ /�b T�H�p`�b +?�p2 M½Q +Q``2bTQM/2`2K
�Q B/BQK� /Q �`[mBpQ- 2bi�b /B}+BHK2Mi2 b2`½Q 2M+QMi`�/�bX

� BMi`Q/mÏ½Q /�b T�H�p`�b +?�p2 b½Q 72Bi�b MQ 2bT�ÏQ `2b2`p�/Q T�`� i�H +QKQ b2 TQ/2 p2` M�
6B;m`� 8Xe - TQ/2M/Q b2` 2HBKBM�/�b �Q +HB+�` MQ (s) /� T�H�p`� +?�p2 `272`2Mi2 U VX LQ
+�MiQ bmT2`BQ` 2b[m2`/Q 2tBbi2 Q A*PL - �Q +HB+�` M2bi2 A*PL Q K2Mm H�i2`�H û 2b+QM/B/Q Qm
KQbi`�/Q- +QM7Q`K2 � bBim�Ï½Q /Q K2bKQX � B/2B� /2 2b+QM/2` Q K2Mm H�i2`�H T`QTǤ2@b2 � /BbTQ@
MB#BHBx�` K�Bb 2bT�ÏQ T�`� � �M�HBb2 /Q i2tiQX L2bi2 K2Mm };m`�K �b 7mM+BQM�HB/�/2b T`BM+BT�Bb-
+HB+�M/Q 2K [m�H[m2` mK� /2H�b- Q miBHBx�/Q` û `2/B`2+BQM�/Q T�`� � pBbi� /� 7mM+BQM�HB/�/2 2K
[m2bi½QX

�T2M�b b½Q ;m�`/�/�b �b 2ti`�ÏǤ2b [m2 +QMi2M?�K mK� Qm K�Bb T�H�p`�b +?�p2- iQ/�b �b 2ti`�@
ÏǤ2b ;m�`/�/�b }+�K /BbTQMőp2Bb T�`� +QMbmHi� +QK �b T�H�p`�b +?�p2 bQK#`2�/�b � �K�`2HQX
�Q T�bb�` Q +m`bQ` TQ` +BK� û /BbTQMB#BHBx�/� BM7Q`K�Ï½Q +QK Q Mőp2H /2 +QM}�MÏ� +QK Q [m�H
� T�H�p`� 7QB i`�Mb+`Bi�- �bbBK +QKQ Q T2`őQ/Q i2KTQ`�H 2K [m2 7QB `272`B/� U/2Mi`Q /Q �`@
[mBpQ 2ti`�ő/QVX 1tBbi2K /QBb 2bi�/Qb 2K [m2 �b 2ti`�ÏǤ2b TQ/2K 2bi�`, T`Q+2bb�/�b Qm 2K
T`Q+2bb�K2MiQX �b T`Q+2bb�/�b b½Q �b 2ti`�ÏǤ2b [m2 7Q`�K 72Bi�b 2 7Q`�K �M�HBb�/�b [m�MiQ ¨
2tBbiāM+B�b /2 T�H�p`�b +?�p2X 1K T`Q+2bb�K2MiQ 2bi½Q �b 2ti`�ÏǤ2b [m2 �BM/� b2 2M+QMi`�K 2K
T`Q+2bb�K2MiQX � �THB+�Ï½Q T2`KBi2 �Q miBHBx�/Q` �T�;�` �`[mBpQbX

8XkXR 6mM+BQM�HB/�/2b

L2bi� b2+Ï½Q b½Q �T`2b2Mi�/�b �b 7mM+BQM�HB/�/2b /� �THB+�Ï½Q- �bbBK +QKQ � /2b+`BÏ½Q /Q b2m
7mM+BQM�K2MiQX a½Q �T`2b2Mi�/�b BK�;2Mb /� �THB+�Ï½Q `272`2Mi2 � +�/� 7mM+BQM�HB/�/2X

8XkXRXR _2;BbiQ 2 �mi2MiB+�Ï½Q

SQ` mK� [m2bi½Q /2 b2;m`�MÏ�- � K�BQ`B� /�b �THB+�ÏǤ2b i2K mK bBbi2K� /2 `2;BbiQ 2 �mi2MiB+�@
Ï½Q- i�K#ûK 2bi� 2bi� T`QpB/� /2 i�Bb QT2`�ÏǤ2bX � T`BM+BT�H `�x½Q T�`� b2 i2` /2b2MpQHpB/Q 2
BM+Q`TQ`�/Q 2bi�b 7mM+BQM�HB/�/2b M� �THB+�Ï½Q- 7QB T�`� [m2 p�`BQb miBHBx�/Q`2b TQbb�K miBHBx�`
� �THB+�Ï½Q �Q K2bKQ i2KTQ 2 �T2M�b `2+2#2`2K +QKQ `2bmHi�/Q Qb T`Q+2bbQb TQ` 2H2b BMB+B�/QbX
.2bi� 7Q`K� +�/� miBHBx�/Q` �T2M�b i2K �+2bbQ �Q `2bmHi�/Q /�b bm�b 2ti`�ÏǤ2bX � �THB+�Ï½Q
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2bi� T`QpB/� /2 mK bBbi2K� /2 2MpBQ /2 2K�BH- MQ +�bQ /2 2tBbiB` mK� Qm K�Bb T�H�p`�b +?�p2 M�
2ti`�Ï½Q- û 2MpB�/Q mK 2K�BH �Q miBHBx�/Q`X 1bi� �Ï½Q +�`2+2 /� B/2MiB}+�Ï½Q /Q miBHBx�/Q`- Q [m2
û 72BiQ �i`�pûb /�b +`2/2M+B�Bb /2 �+2bbQ- QM/2 };m`� Q 2K�BH- [m2 û /2 T`22M+?BK2MiQ Q#`B;�iƦ`BQ
�Q 7�x2` Q `2;BbiQX � T�;BM� /2 2Mi`�/� /� �THB+�Ï½Q /BbTQMB#BHBx� 2bi�b /m�b 7mM+BQM�HB/�/2b-
+QKQ �T`2b2Mi�/Q M�b };m`�b 8Xk 2 8XjX

6B;m`� 8Xk, 6Q`KmH�`BQ /2 `2;BbiQ

6B;m`� 8Xj, 6Q`KmH�`BQ /2 HQ;BM
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8XkXRXk 1ti`�ÏǤ2b

P 7Q+Q /� �THB+�Ï½Q b½Q �b 2ti`�ÏǤ2b- +QKQ i�H- �TƦb mK `2;BbiQ p�HB/Q 2 Q HQ;BM i2M?� bB/Q
272im�/Q +QK bm+2bbQ- û �T`2b2Mi�/Q �Q miBHBx�/Q` mK� /2 /m�b pBbi�b- mK� HBbi� +QK- Qm b2K
/Q+mK2MiQb +QKQ b2 TQ/2 p2`B}+�` M�b };m`�b 8X9 2 8X8 `2bT2iBp�K2Mi2X

6B;m`� 8X9, AMi2`7�+2 BMB+B�H b2K 2ti`�ÏǤ2b

�b pBbi�b BHmbi`�/�b M�b };m`�b 8X9 2 8X8 /B72`2K �T2M�b /� �iBpB/�/2 /Q miBHBx�/Q`X *�bQ Q
miBHBx�/Q` D� i2M?� mb�/Q � �THB+�Ï½Q T�`� 2ti`�B` �`[mBpQb 2 M½Q Qb i2M?� �T�;�/Q- i2`� mK
Qm K�Bb Bi2Mb M� bm� HBbi� /2 2ti`�ÏǤ2b U6B;m`� 8X8VX � pBbi� b2K 2H2K2MiQb U6B;m`� 8X9V- û
�T`2b2Mi�/� �Qb miBHBx�/Q`2b [m2 �BM/� M½Q 272im�`�K [m�H[m2` 2ti`�Ï½Q- Qm � miBHBx�/Q`2b [m2
�T�;�`�K �b bm�b 2ti`�ÏǤ2b TQ` +QKTH2iQX � pBbi� /� 6B;m`� 8X8 û � T`BM+BT�H- mK� p2x [m2 û
M2H� 2bi½Q T`2b2Mi2b iQ/Qb Qb T`Q+2bbQb- 7�H�@b2 2K iQ/Qb Qb T`Q+2bbQb mK� p2x [m2 M2H� TQ/2K
};m`�` �HûK /Qb T`Q+2bbQb i2`KBM�/Qb- iQ/Qb Qb Qmi`Qb [m2 b2 2M+QMi`2K �BM/� 2K 2t2+mÏ½QX

S�`� [m2 b2 TQbb�K B/2MiB}+�` iQ/Qb Qb T`Q+2bbQb /� HBbi�- �i`�pûb /Qb b2mb 2bi�/Qb- +�/� T`Q+2bbQ
2bi� B/2MiB}+�/Q T2HQ MQK2- TQ` #�BtQ /2bi2 };m`� Q `2bmHi�/Q /Q T`Q+2bbQ 2 ¨ /B`2Bi� mK A*PL
(RR) [m2 B/2MiB}+� Q b2m 2bi�/QX Pb T`Q+2bbQb TQ/2K i2` /QBb 2bi�/Qb- 2K T`Q+2bb�K2MiQ Qm
T`Q+2bb�/Q- Qb T`Q+2bbQb MQ 2bi�/Q 2K T`Q+2bb�K2MiQ /BpB/2K@b2 2K /QBb ;`mTQb- T`Q+2bb�/Qb
2 +QK T�H�p`�b +?�p2 2M+QMi`�/�b Qm b2K T�H�p`�b +?�p2 2M+QMi`�/�bX �HûK /� /2b+`BÏ½Q [m2
�T�`2+2 TQ` #�BtQ /Q MQK2 /Q �`[mBpQ b2` /B72`2Mi2- i�K#ûK Q A*PL /2 +�/� T`Q+2bbQ û /B72`2Mi2X
P A*PL B/2MiB}+� T`Q+2bbQb i2`KBM�/Qb 2K [m2 Q �`[mBpQ 2ti`�ő/Q +QMiûK T�H�p`�b +?�p2-
Q A*PL `2T`2b2Mi� Qb T`Q+2bbQb i2`KBM�/Qb [m2 M½Q +QMiûK T�H�p`�b +?�p2b 2 Q A*PL
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`2T`2b2Mi� T`Q+2bbQb [m2 �BM/� 2bi½Q � /2+Q``2`- M½Q i2`KBM�`�KX � 6B;m`� 8X8 BHmbi`� � HBbi�;2K
+QK Qb 2H2K2MiQb `272`B/QbX

6B;m`� 8X8, AMi2`7�+2 /2 2ti`�ÏǤ2b

8XkXRXj LQp� 2ti`�Ï½Q

�Q +HB+�` MQ b2T�`�/Q` L2r i`�Mb+`BTiBQM û �T`2b2Mi�/� mK� pBbi� �Q miBHBx�/Q`- QM/2 2bi2
TQ/2 QTi�` TQ` 7�x2` � 2ti`�Ï½Q /2 mK �`[mBpQX P miBHBx�/Q` i2`� [m2 272im�` Q mTHQ�/ /2 mK
�`[mBpQ Qm BM/B+�` Q l_G /Q K2bKQX G2p�M/Q 2K +QMbB/2`�Ï½Q Q �K#BiQ /� �THB+�Ï½Q- M½Q
7�`B� b2MiB/Q 7�x2` mK� 2ti`�Ï½Q b2K � BMi`Q/mÏ½Q /2 T�H�p`�b +?�p2- };m`� 8Xe- mK� p2x [m2 Q
Q#D2iBpQ û � T2b[mBb� /2bi�b /2Mi`Q /Q �`[mBpQ 2ti`�ő/QX �bbBK- 2K �K#�b �b pBbi�b û bQHB+Bi�/Q
�Q miBHBx�/Q` [m2 BMi`Q/mx� mK� Qm K�Bb T�H�p`�b +?�p2X ú /BbTQMB#BHBx�/� � QTÏ½Q /2 bm#i`�Ï½Q
/2 T�H�p`�b +?�p2- T�`� i�H �T2M�b û M2+2bb�`BQ +HB+�` MQ ǴsǴ [m2 2M+QMi`� M� i�; /� T�H�p`�
+?�p2X *�bQ Q miBHBx�/Q` M½Q BMbB`� mK l_G Qm M½Q }x2` Q mTHQ�/ /2 mK }+?2B`Q- M� pBbi�
+Q``2bTQM/2Mi2- û /2pQHpB/� mK� K2Mb�;2K /2 �H2`i� 2 � �THB+�Ï½Q M½Q BMB+B� b2K � +Q``2Ï½Q
M2+2bb�`B�X
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6B;m`� 8Xe, AMi`Q/mÏ½Q /2 T�H�p`�b +?�p2

8XkXRX9 �M�HBb2 /� 2ti`�Ï½Q

� �THB+�Ï½Q /2b2MpQHpB/�- �HûK /2 2MpB�` mK 2K�BH �Q miBHBx�/Q` HQ;�/Q- +QKQ D� 7QB `272`B/Q
M� b2+Ï½Q 8XkXRXR i�K#ûK /BbTQMB#BHBx� mK� �M�HBb2 �Q �`[mBpQ 2ti`�ő/Q- T�`� i�H- Q miBHBx�/Q`
�T2M�b M2+2bbBi� +HB+�` MQ �`[mBpQ � �M�HBb�` M� HBbi� /� pBbi� 2K [m2bi½Q U6B;m`� 8X8VX 1bi�
7mM+BQM�HB/�/2 �T`2b2Mi� �Q miBHBx�/Q` Q �`[mBpQ /2 i2tiQ +QK �b T�H�p`�b +?�p2 bQK#`2�/�bX
�Q T�bb�` Q +m`bQ` bQ#`2 �b T�H�p`�b bQK#`2�/�b û /BbTQMB#BHBx�/� BM7Q`K�Ï½Q `272`2Mi2 � 2bb�
T�H�p`� +?�p2 U6B;m`� 8XdVX 1Mi`2 � BM7Q`K�Ï½Q /BbTQMB#BHBx�/� +QMbi� Q Mőp2H /2 +QM}�MÏ� /�
2ti`�Ï½Q /� T�H�p`� �bbBK +QKQ Q `2;BbiQ i2KTQ`�H /2Mi`Q /Q i2tiQ /2 [m�M/Q � T�H�p`� 7QB
T`Q72`B/�X P Mőp2H /2 +QM}�MÏ� û /BbTQMB#BHBx�/Q T2HQ 2ti`�+iQ`- 2bi2 2M+QMi`�@b2 MQ BMi2`p�HQ
(y@R) 2 `272`2@b2 �Q Mőp2H /2 +QM}�MÏ� +QK [m2 � T�H�p`� 7QB 2ti`�ő/�- Qm b2D� � T2`+2Mi�;2K /2
+2`i2x� /Q �H;Q`BiKQ /2 2ti`�Ï½Q [m�MiQ � 2ti`�Ï½Q /� T�H�p`� /Q �`[mBpQ 7QMi2X
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6B;m`� 8Xd, .Q+mK2MiQ +QK �b T�H�p`�b +?�p2
2M+QMi`�/�b

8XkXk *QM+Hmb½Q

_2bmKB/�K2Mi2- +QKQ 2tTQbiQ MQ +QMi2ȹ/Q /� b2+Ï½Q 8Xk- 2bi� �THB+�Ï½Q i2K TQ` Q#D2iBpQ
`2+2#2` mK �`[mBpQ /2 �m/BQfpő/2Q Qm mK l_G 2 mK +QMDmMiQ /2 T�H�p`�b +?�p2 7Q`M2+B/Q T2HQ
miBHBx�/Q`- Q [m�H i�K#ûK b2H2+BQM� Q B/BQK� T�`� Q [m�H Q �`[mBpQ p�B b2` 2ti`�ő/QX S`22M+?B/Qb
2bi2b `2[mBbBiQb- � �THB+�Ï½Q 7�x � 2ti`�Ï½Q /Q +QMi2ȹ/Q /Q �`[mBpQ 7QMi2 T�`� i2tiQX 1bi2 �`[mBpQ
/2 i2tiQ b2 +QMiBp2` mK� Qm K�Bb T�H�p`�b +?�p2 b2`� ;m�`/�/Q T�`� TQbi2`BQ` �M�HBb2 +�bQ b2D�
/2b2D�p2H- b2 Q miBHBx�/Q` T`272`B` �T�;�` Q �`[mBpQ- i�K#ûK i2K 2bb� 7mM+BQM�HB/�/2 ¨ bm�
/BbTQbBÏ½QX a2KT`2 [m2 � �THB+�Ï½Q 2M+QMi`� T�H�p`�b +?�p2 MQ �`[mBpQ 2ti`�ő/Q û 2MpB�/Q mK
2K�BH /2 �H2`i� T�`� Q miBHBx�/Q`- +QK � HBbi� /2 T�H�p`�b +?�p2 2M+QMi`�/�b- T�`� Q 2M/2`2ÏQ
/2 2K�BH +QK [m2 [m2 2bi� ǳHQ;�/QǴX � �THB+�Ï½Q TQbbB#BHBi� p�`B�b 2ti`�ÏǤ2b 2K bBKmHi�M2Q 2
T2`KBi2 �Q miBHBx�/Q` �+QKT�M?�` Q /2b2M`QH�` /Qb T`Q+2bbQb 2 p2`B}+�` Q 2bi�/Q /Qb K2bKQb-
+QKQ `272`B/Q M� b2+Ï½Q 8XkXRXkX
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*�TőimHQ e

*QM+Hmb½Q

�b +B#2` �K2�Ï�b 2tBbi2K ?� KmBiQb �MQb- K�b û M2bi2b ȹHiBKQb [m2 i2KQb �bbBbiB/Q � mK K�BQ`
/2b2MpQHpBK2MiQ /�b K2bK�b 2 � mK K�BQ` 2MpQHpBK2MiQ /�b Q`;�MBx�ÏǤ2b M� ;2bi½Q /2bb�b
�K2�Ï�bX a2 �Mi2b � �`2� /� b2;m`�MÏ� 2`� +QMbB/2`�/� /2 Ah- 2H� +QK2Ï� +�/� p2x K�Bb �
b2` pBbi� +QKQ mK� �`2� i`�Mbp2`b�H [m2 `2[m2` Q bmTQ`i2 /� ;2bi½Q /2 iQTQ TQ` 7Q`K� � b2`
2M/2`2Ï�/� /� K2H?Q` 7Q`K�X AM72HBxK2Mi2 û mK� �`2� KmBiQ /B7ő+BH- M� [m�H Qb ǳK�mbǴ i2M/2K
� 2bi�` b2KT`2 mK T�bbQ ¨ 7`2Mi2 /Qb ǳ#QMbǴX S�`� HB/�` +QK Q T`Q#H2K� /2p2K b2` KQpB/Qb
2b7Q`ÏQb +QQ`/2M�/Qb 2 +�T�x2b /2 TQi2M+B�` � �/QÏ½Q /�b K2H?Q`2b i2+MQHQ;B�b 2 T`Q+2bbQb #2K
+QKQ 2/m+�` 2 b2MbB#BHBx�` �b T2bbQ�b T�`� Q T`Q#H2K�X aƦ �bbBK b2 2bi�`� K�Bb T`2T�`�/Q T�`�
HB/�` +QK �b iû+MB+�b- i2+MQHQ;B�b 2 T`Q+2/BK2MiQb mb�/Qb T2HQb �iQ`2b K�HB+BQbQbX

LQ [m2 /Bx `2bT2BiQ ¨b i2+MQHQ;B�b miBHBx�/�b T�`� HB/�` +QK �b +B#2` �K2�Ï�b i2KQb �bbBbiB/Q
� mK� ;`�M/2 2pQHmÏ½QX L½Q b2 i`�i�K /2 i2+MQHQ;B�b [m2 bm#biBim�K Qmi`�b- K�b bBK mK
+QMDmMiQ [m2 2M/2`2Ï� mK T`Q#H2K� KmHiB7�+2i�/QX 6B`2r�HHb- bBbi2K�b �MiB@bT�K- bBbi2K�b �M@
iBpB`mb- aA1Jb- A.a b½Q 2t2KTHQb /2bb�b i2+MQHQ;B�bX J�Bb `2+2Mi2K2Mi2 2 T2`+2#2M/Q [m2 T�`�
K2H?Q` 2M/2`2Ï�` Q T`Q#H2K� û M2+2bb�`B� � `2+QH?� 2 �M�HBb2 /2 BM7Q`K�Ï½Q BMi2`M�- 2ti2`M� 2 /2
+QMi2tiQ- bm`;B`�K TH�i�7Q`K�b /2 i?`2�i BMi2HHB;2M+2 UhAS @ h?`2�i AMi2HHB;2M+2 SH�i7Q`KbVX 1b@
i�b TH�i�7Q`K�b �HBK2Mi�K@b2 /2 BM7Q`K�Ï½Q- KmBi� /� [m�H 7Q`M2+B/�f/BbTQMőp2H QMHBM2- 7�x2M/Q
TQ` BbbQ `2+QH?� �iBp� /2 /�/Qb 2K 7QMi2b �#2`i�b 2 ;2`�M/Q BMi2HB;āM+B� � T�`iB` /�b K2bK�b-
/2bB;M�M/Q pmH;�`K2Mi2 TQ` PaALhX .2 2Mi`2 �b 7QMi2b +QKmMb /2 BM7Q`K�Ï½Q i2KQb T�;BM�b
q2#- #HQ;b- `2/2b bQ+B�Bb- /Q+mK2MiQb QMHBM2X

L2bi2 i`�#�H?Q �T`2b2Mi�KQb � BKTH2K2Mi�Ï½Q /2 mK� 72``�K2Mi� T�`� � `2+QH?� 2 �M�HBb2 /2
/�/Qb �m/BQ 2 pő/2Q 2K 7QMi2b PaALhX � 72``�K2Mi� /2bB;M�@b2 TQ` h1ti`�+iQ` 2 i`�i�@b2 /2
mK� �THB+�Ï½Q q2# [m2 T2`KBi2 KQMBiQ`Bx�` � Q+Q``āM+B� /2 T�H�p`�b +?�p2 2K 7QMi2b �m/BQ 2
pő/2Q `2H�+BQM�/Q +QK �iBpB/�/2b +B#2` +`BKBMQb�bX � h1ti`�+iQ` +QMi2KTH� �bbBK � 2ti`�Ï½Q
/2 i2tiQ � T�`iB` /Q �m/BQfpő/2Q- � BM/2t�Ï½Q /� BM7Q`K�Ï½Q 2K #�b2b /2 /�/Qb- � T2b[mBb� /2
T�H�p`�b +?�p2b T`û@/2}MB/�b 2 �BM/� Q 2MpBQ /2 �H2`i�b b2KT`2 [m2 b½Q 2M+QMi`�/�b �b T�H�p`�b
+?�p2X L� #�b2 /� bm� BKTH2K2Mi�Ï½Q 2bi� mK 2bim/Q /2 2}+�+B� /�b bQHmÏǤ2b /2 2ti`�Ï½Q /2
i2tiQ � T�`iB` /2 7QMi2 �m/BQfpő/2QX 1bb2 2bim/Q 7QB /2b+`BiQ MQ +�TőimHQ j 2 �T`2b2Mi�/Qb Qb
`2bmHi�/Qb MQ +�TőimHQ 9X
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_2�HBx�/� mK� �M�HBb2 }M�H ¨ 72``�K2Mi� p2`B}+Qm@b2 [m2 Qb `2bmHi�/Qb /2 2}+�+B� M� i`�Mb+`BÏ½Q
2 /2i2Ï½Q /2 T�H�p`�b +?�p2 p½Q /2 2M+QMi`Q �Qb �T`2b2Mi�/Qb MQ +�TőimHQ 9X *QKQ b2 TQ/2
p2` M� h�#2H� eXR- Qb p�HQ`2b /�b 2ti`�ÏǤ2b 272im�/�b T2H� �THB+�Ï½Q b½Q bBKBH�`2b �Qb p�HQ`2b
Q#iB/Qb T2H�b 72``�K2Mi�b M� 7�b2 /2 i2bi2bX � i�#2H� KQbi`� i`āb 2ti`�ÏǤ2b /2 mK �m/BQ#QQF
2 /2 mK� KȹbB+� +QMbB/2`�M/Q i`āb B/BQK�b /B72`2Mi2bX 1K HBM?� +QK Qb `2bmHi�/Qb /Qb i2bi2b-
� 72``�K2Mi� i2K K�BQ` T`2+Bb½Q M� /2i2Ï½Q /2 �m/BQfpő/2Q `2H�i�/Q MmK iQK KQ/2`�/Q- 2K
BM;Hāb 2 b2K `mő/Qb /2 7mM/QX Zm�M/Q � 7`2[māM+B� /Q �m/BQ û 2H2p�/� 2tBbi2 KmBiQ ǳ`mő/QǴ- +QKQ
û Q +�bQ /� KȹbB+�- QM/2 �b 72``�K2Mi�b `2p2H�K K�BQ` /B}+mH/�/2 MQ `2+QM?2+BK2MiQf2ti`�Ï½Q
/2 i2tiQX

h1t`�+iQ`
AM;Hāb SQ`im;māb 1bT�M?QH

�m/BQ"QQF
1ti`�Ï½Q R e9XRyW kkXk8W 88Xd9W
1ti`�Ï½Q k eRXN8W kkX3dW 8jXNjW
1ti`�Ï½Q j eRXN8W kkX98W 88Xd9W

JmbB+�
1ti`�Ï½Q R 8XyjW RjXdjW dXd8W
1ti`�Ï½Q k 8X8eW NXR8W dXd8W
1ti`�Ï½Q j 8X8eW RyX9eW eXdRW

h�#2H� eXR, �M�HBb2 ¨ 2}+�+B� /� bQHmÏ½Q }M�H @ h1ti`�+iQ`

�i`�pûb /� h�#2H� eXR û i�K#ûK TQbbőp2H p2`B}+�` [m2 Qb p�HQ`2b �;`mT�/Qb TQ` iBTQ U7QMi2bV
2 B/BQK� /� 2ti`�Ï½Q- b½Q #�bi�Mi2 T�`2+B/Qb b2M/Q � �KTHBim/2 /� bm� /B72`2MÏ� /2 +2`+� /2
jWX � /B72`2MÏ� 2Mi`2 2bi2b p�HQ`2b 2 Qb p�HQ`2b /� �M�HBb2 /� 72``�K2Mi� M½Q b2 i`�i� /2 mK�
BM+Q2`āM+B�- Q 7�+iQ /Q 2ti`�+iQ` b2` Q K2bKQ 2 Qb }+?2B`Qb 7QMi2 i�K#ûK- TQ/2`B� H2p�` �
T2Mb�` 2K i�H bBim�Ï½QX 1bi� /B72`2MÏ� û /� `2bTQMb�#BHB/�/2 /Q 2ti`�+iQ`- Qm b2D�- Qb p�HQ`2b /2
bBKBH�`B/�/2 Q#iB/Qb 7Q`K�K b2KT`2 /B72`2Mi2b- � +�/� 2ti`�Ï½Q � 72``�K2Mi� 2ti`�B mK i2tiQ
+QK mK� H2p2 /B72`2MÏ�- BbiQ /2pB/Q �Q �H;Q`BiKQ miBHBx�/Q T2H� 72``�K2Mi�X AbiQ `2p2H� [m2 �
72``�K2Mi�b /2 2ti`�Ï½Q /2 i2tiQ � T�`iB` /Q �m/BQfpő/2Q b½Q +QMbBbi2Mi2bX � i�t� /2 T�H�p`�b
/2pB/�K2Mi2 i`�Mb+`Bi�b Qb+BH� 2Mi`2 Qb eyW 2 Qb dyW T�`� �m/BQfpő/2Q b2K `mő/Q 2 2K 7`2[māM+B�
KQ/2`�/�X � K2H?Q`B� /2bi� i�t� 2bi� 2bi`Bi�K2Mi2 `2H�+BQM�/� +QK �b 72``�K2Mi�b miBHBx�/�bX
LQ [m2 /Bx `2bT2BiQ ¨ /2i2Ï½Q /2 T�H�p`�b +?�p2b 72Bi� T2HQ h1ti`�+iQ`- p2`B}+�KQb [m2- 2bi�M/Q
iQ/�b �b T�H�p`�b +?�p2b i`�Mb+`Bi�b- � 72``�K2Mi� 7QB +�T�x /2 �b 2M+QMi`�` M� bm� iQi�HB/�/2X

h`�i�M/Q@b2 /2 mK i`�#�H?Q #�b2�/Q M� 2}+�+B� /2 Qmi`�b 72``�K2Mi�b û 7mM/�K2Mi�H /Bx2`
[m2 Q h1ti`�+iQ` i2`� � ;�M?�` +QK � K2H?Q`B� /2bb�b K2bK�b 72``�K2Mi�bX �BM/� �bbBK-
+QMbB/2`�M/Q Qb `2bmHi�/Qb Q#iB/Qb- +QMbB/2`�@b2 [m2 Q h1ti`�+iQ` û mK� 72``�K2Mi� TQ/2`Qb�
[m2 TQ/2`� b2` mb�/� T�`� KQMBiQ`Bx�` � Q+Q``āM+B� /2 T�H�p`�b +?�p2 2K +QMi2ȹ/Qb �m/BQfpő/2Q
�H2`i�M/Q Q miBHBx�/Q` T�`� � bm� Q+Q``āM+B�X *QMbB/2`�M/Q Q pQHmK2 /2 BM7Q`K�Ï½Q ;2`�/Q 2
+QMbmKB/Q i2` mK �miQK�iBbKQ [m2 7�Ï� eyW � dyW /Q i`�#�H?Q K�Mm�H û mK� K�Bb p�HB�X

*QKQ i`�#�H?Q 7mim`Q û 7mM/�K2Mi�H `272`B` � BKTQ`i�M+B� /� K2H?Q`B� /�b 72``�K2Mi�b /2
2ti`�Ï½Q /2 i2tiQ � T�`iB` /2 7QMi2b �m/BQfpő/2QX LQ �K#BiQ /Q h1ti`�+iQ` û i�K#ûK BKTQ`i�Mi2
�H�`;�` � bm� �`2� /2 �THB+�Ï½Q 2tTHQ`�M/Q- TQ` 2t2KTHQ- � bm� miBHBx�Ï½Q 2K +QMi2tiQb /2
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bi`2�KBM; /B`2iQX lK� 7mM+BQM�HB/�/2 [m2 2bi�p� +QMi2KTH�/�- K�b TQ` 7�Hi� /2 i2KTQ M½Q 7QB
i2bi�/� 2 BKTH2K2Mi�/� i2K � p2` +QK � i`�/mÏ½Q �miQK�iB+� /Q �m/BQfpő/2Q T�`� mK B/BQK�
K�Bb mMBp2`b�HX 6�+2 �Qb `2bmHi�/Qb p2`B}+�@b2 [m2 i�H 7mM+BQM�HB/�/2 /2p2`� b2` BKTH2K2Mi�/�X
lK� i`�/mÏ½Q �miQK�iB+� +QK T`2+Bb½Q /Q B/BQK� Q`B;BM�H /Q �m/BQfpő/2Q T�`� BM;Hāb B`� +QK
+2`i2x� +QMi`B#mB` T�`� mK �mK2MiQ /� T`2+Bb½Q /Qb 2ti`�iQ`2b /2 i2tiQ 2 +QMb2[m2Mi2K2Mi2
mK� K�BQ` +Q#2`im`� /�b T�H�p`�b +?�p2 � T2b[mBb�`X

P h1ti`�+iQ` 7QB /2b2MpQHpB/Q T�`� �im�` +QKQ 72``�K2Mi� PaALh- BbiQ û- TQ/2` `2+2#2` /�/Qb
/2 7QMi2b �m/BQfpő/2Q �#2`i�b 2 � T�`iB` /2bb� BM7Q`K�Ï½Q b2` +�T�x /2 /2i2i�` bBM�Bb /2 +B#2`
�K2�Ï�bX AKTQ`i�- MQ 2Mi�MiQ- /Bx2` [m2 � bm� �`2� /2 �THB+�Ï½Q TQ/2 b2` KmBiQ K�Bb p�bi�X lK�
72``�K2Mi� /2bi2 iBTQ TQ/2`� b2` mb�/� TQ` 2t2KTHQ T�`� KQMBiQ`Bx�` � T`QKQÏ½Q /2 K�`+�b Qm
T`Q/miQb 2K +�M�Bb �m/BQb U2X;X `�/BQV Qm pő/2Q@�m/BQ U2X;X i2H2pBb½Q Qm +�M�Bb QMHBM2VX
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"B#HBQ;`�}�

(R) Ǵey b2+QM/b QM BMi2`M2i kyRdǴ- (QMHBM2) ?iiTb,ffrrrXBMp2`b2X+QKf�`iB+H2fjjeRk@?2`2@b@
2p2`vi?BM;@i?�i@?�TT2Mb@BM@QM2@KBMmi2@QM@i?2@BMi2`M2iX (�+2/B/Q 2K kR RR kyRd)X

(k) Ǵ+9X8Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf+9X8n�H;Q`Bi?KX (�+2/B/Q 2K kk Ry
kyRd)X

(j) Ǵ+QTvH2�FbǴ- (QMHBM2) ?iiTb,ff+QTvH2�FbX+QKf+QKT�`2X (�+2/B/Q 2K k3 RR kyRd)X

(9) Ǵ+v#2` BMi2HB;2M+2Ǵ- (QMHBM2) ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf+v#2`ni?`2�inBMi2HHB;2M+2X (�+2@
/B/Q 2K kN Ry kyRd)X

(8) Ǵ+v#2` BMi2HHB;2M+2Ǵ- (QMHBM2) ?iiTb,ffrrrXi`BTrB`2X+QKfbi�i2@Q7@b2+m`Bivfb2+m`Biv@/�i�@
T`Qi2+iBQMfBMi`Q/m+iBQM@+v#2`@BMi2HHB;2M+2fX (�+2/B/Q 2K RN RR kyRd)X

(e) Ǵ+v#2` b2;m`�MÏ�Ǵ- (QMHBM2) ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf+QKTmi2`nb2+m`BivX (�+2/B/Q 2K
kN Ry kyRd)X

(d) Ǵ+v#2` i?`2�i BMi2HB;2M+2Ǵ- (QMHBM2) ?iiTb,ffrrrXi`BTrB`2X+QKfbi�i2@Q7@b2+m`Bivfb2+m`Biv@
/�i�@T`Qi2+iBQMf+v#2`@i?`2�i@BMi2HHB;2M+2fX (�+2/B/Q 2K kN Ry kyRd)X

(3) Ǵ/22T r2#Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ffrrrX[mQ`�X+QKfr?�i@Bb@i?2@/22T@/�`F@r2#@�M/@
?Qr@/Q@vQm@�++2bb@BiX (�+2/B/Q 2K kN Ry kyRd)X

(N) Ǵ?�+F2`Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf?�+F2`X (�+2/B/Q 2K kN Ry kyRd)X

(Ry) Ǵ?B//2M K�`FQp KQ/2HbǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffr2#Xbi�M7Q`/X2/mf Dm`�7bFvfbHTjfNXT/7X
(�+2/B/Q 2K kj Ry kyRd)X

(RR) ǴB+QMǴ- (QMHBM2) �p�BH�#H2, ?iiT,ffrrrX�##`2pB�iBQMbX+QKfi2`KfR3d98dX (�+2/B/Q 2K R9 Ry
kyRd)X

(Rk) ǴKQM;Q/#Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ffrrrXKQM;Q/#X+QKf#HQ;fTQbifbiQ`BM;@H�`;2@
Q#D2+ib@�M/@}H2b@BM@KQM;Q/#X (�+2/B/Q 2K N Ry kyRd)X

(Rj) ǴKQM;Q/# pb Kvb[H +QKT�`BbQM, q?B+? /�i�#�b2 Bb #2ii2`\Ǵ- (QMHBM2) �p�B@
H�#H2, ?iiTb,ff?�+F2`MQQMX+QKfKQM;Q/#@pb@Kvb[H@+QKT�`BbQM@r?B+?@/�i�#�b2@Bb@#2ii2`@
2dR9#eNN+j3#X (�+2/B/Q 2K N Ry kyRd)X

(R9) ǴKp+Ǵ- (QMHBM2) ?iiTb,ff#HQ;X+Q/BM;?Q``Q`X+QKfmM/2`bi�M/BM;@KQ/2H@pB2r@+QMi`QHH2`fX (�+2@
/B/Q 2K k3 RR kyRd)X
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(R8) ǴM�Bp2 #�v2bǴ- (QMHBM2) �p�BH�#H2,?iiT,ffb+BFBi@H2�`MXQ`;fbi�#H2fKQ/mH2bfM�Bp2n#�v2bX?iKHX
(�+2/B/Q 2K kk Ry kyRd)X

(Re) ǴM�Bp2 #�v2bǴ- (QMHBM2) �p�BH�#H2,?iiTb,ffrrrXK�tr2HHXp`�+XTm@`BQX#`fNN9dfNN9dn8XT/7X
(�+2/B/Q 2K kk Ry kyRd)X

(Rd) ǴMQ/2XDbǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffMQ/2DbXQ`;f2MfX (�+2/B/Q 2K N Ry kyRd)X

(R3) ǴQT2MbQm`+2Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ffQT2MbQm`+2X+QKf`2bQm`+2bfr?�i@QT2M@bQm`+2X
(�+2/B/Q 2K kN Ry kyRd)X

(RN) ǴQT2MbQm`+2Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ffmbXMQ`iQMX+QKfBMi2`M2ib2+m`Biv@K�Hr�`2X?iKHX
(�+2/B/Q 2K kN Ry kyRd)X

(ky) ǴQbBMiǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ff#`B;?iTH�M2iX+QKfkyRjfy9fr?�i@Bb@QbBMi@�M/@?Qr@+�M@
vQm`@Q`;�MBx�iBQM@mb2@BifX (�+2/B/Q 2K k3 Ry kyRd)X

(kR) ǴQbBMiǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffrrrX+B�X;QpfM2rb@BM7Q`K�iBQMf72�im`2/@biQ`v@
�`+?Bp2fkyRy@72�im`2/@biQ`v@�`+?Bp2fQT2M@bQm`+2@BMi2HHB;2M+2X?iKHX (�+2/B/Q 2K k3 Ry
kyRd)X

(kk) ǴQbBMiǴ- (QMHBM2) �p�BH�#H2, ?iiT,ffrrrX2tT2`ibvbi2KX+QKfr?�i@Bb@QbBMifX (�+2/B/Q 2K k3
Ry kyRd)X

(kj) ǴQbBMiǴ- (QMHBM2) ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfQT2M@bQm`+2nBMi2HHB;2M+2X (�+2/B/Q 2K kN Ry
kyRd)X

(k9) ǴQbBMi7`�K2rQ`FǴ- (QMHBM2) ?iiT,ffQbBMi7`�K2rQ`FX+QKfX (�+2/B/Q 2K kN Ry kyRd)X

(k8) Ǵ`2bi7mHHǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf`2T`2b2Mi�iBQM�Hnbi�i2ni`�Mb72`X
(�+2/B/Q 2K R8 Ry kyRd)X

(ke) ǴbT22+?@iQ@i2tiǴ- (QMHBM2) ?iiTb,ffbT22+?@iQ@i2ti@/2KQXM;X#Hm2KBtXM2ifX (�+2/B/Q 2K k3 RR
kyRd)X

(kd) ǴbT22+?HQ;;2`Ǵ- (QMHBM2) ?iiTb,ffbT22+?HQ;;2`X�TTbTQiX+QKf2MfX (�+2/B/Q 2K k3 RR kyRd)X

(k3) ǴbT22+?MQi2bǴ- (QMHBM2) ?iiTb,ffbT22+?MQi2bX+QfX (�+2/B/Q 2K k3 RR kyRd)X

(kN) Ǵbi2HH�`Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ffbi2HH�`@7`�K2rQ`FX+QKf;mB/2f�+iBQMbX?iKHX (�+2/B/Q 2K
R8 Ry kyRd)X

(jy) Ǵbi2HH�` Qp2`pB2rǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffbi2HH�`@7`�K2rQ`FX+QKf;mB/2fX (�+2/B/Q 2K R8
Ry kyRd)X

(jR) Ǵbi`2�KBM;Ǵ- (QMHBM2) ?iiTb,ffTiXrBFBT2/B�XQ`;frBFBfbi`2�KBM;X (�+2/B/Q 2K Rk RR kyRd)X

(jk) Ǵi?`2�i BMi2HHB;2M+2 TH�i7Q`KǴ- (QMHBM2) ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfi?`2�inBMi2HHB;2M+2nTH�i7Q`KX
(�+2/B/Q 2K kN Ry kyRd)X

(jj) Ǵp3Ǵ- (QMHBM2) �p�BH�#H2, ?iiTb,ff/2p2HQT2`bX;QQ;H2X+QKfp3fp3X (�+2/B/Q 2K Ry Ry kyRd)X
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(j9) Ǵpm2XDb, � j@KBMmi2 BMi2`�+iBp2 BMi`Q/m+iBQMǴ- (QMHBM2) �p�BH�#H2,
?iiTb,ffK2/BmKX7`22+Q/2+�KTXQ`;fH2�`M@#�bB+@pm2@Db@+`�b?@+Qm`b2@;mB/2@pm2@imiQ`B�H@
2j/�jeR+ej8X (�+2/B/Q 2K 3 Ry kyRd)X

(j8) Ǵpm2XDbǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffpm2DbXQ`;fX (�+2/B/Q 2K 3 Ry kyRd)X

(je) Ǵpm2iB7vXDbǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ffpm2iB7vDbX+QKfX (�+2/B/Q 2K N Ry kyRd)X

(jd) Ǵr�ibQM iQM2 �M�Hvb2`Ǵ- (QMHBM2) ?iiTb,ffrrrXB#KX+QKf#HQ;bfr�ibQMfkyRdfy9fr�ibQM@
iQM2@�M�Hvx2`@d@M2r@iQM2b@?2HT@mM/2`bi�M/@+mbiQK2`b@722HBM;fX (�+2/B/Q 2K RN RR kyRd)X

(j3) Ǵr/BzǴ- (QMHBM2) ?iiTb,ffrrrX;MmXQ`;fbQ7ir�`2fr/BzfX (�+2/B/Q 2K k3 RR kyRd)X

(jN) Ǵr2# kXyǴ- (QMHBM2) ?iiTb,ffi2+?i2`KbX+QKf/2}MBiBQMfr2#kyX (�+2/B/Q 2K kN Ry kyRd)X

(9y) Ǵr2# bT22+? �TB /2KQǴ- (QMHBM2) ?iiTb,ffrrrX;QQ;H2X+QKfBMiHf2Mf+?`QK2f/2KQbfbT22+?X?iKHX
(�+2/B/Q 2K k3 RR kyRd)X

(9R) Ǵr2#bQ+F2iǴ- (QMHBM2) �p�BH�#H2, ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBfr2#bQ+F2iX (�+2/B/Q 2K R8
Ry kyRd)X

(9k) ǴrBHH pm2XDb #2+QK2 � ;B�Mi HBF2 �M;mH�` Q` `2�+i\Ǵ- (QMHBM2) �p�BH�#H2,
?iiTb,ffRy+HQm/bX+QKf#HQ;fpm2Db@�M;mH�`@`2�+ifX (�+2/B/Q 2K 3 Ry kyRd)X

(9j) >�M�M2 1wwAEPl_A JQ?�KK2/ 1__Ah�GA "�/` >aaAL�- �#/2HF�`BK J1_"Pl>�X
� +QKT�`�iBp2 bim/v Q7 /2+BbBQM i`22 B/j �M/ +9X8X

(99) *X "2biX PbBMi- i?2 BMi2`M2i �M/ T`Bp�+vX AM kyRk 1m`QT2�M AMi2HHB;2M+2 �M/ a2+m`Biv
AM7Q`K�iB+b *QM72`2M+2- T�;2b 9Ĝ9- �m; kyRkX

(98) JX *?2M- sX sm- sX um- �M/ sX w?mX h?2 b`+@# bT22+?@iQ@i2ti bvbi2Kb 7Q` Q+Re +?BM2b2@
2M;HBb? KBt@�b` +?�HH2M;2X AM kyRe *QM72`2M+2 Q7 h?2 P`B2Mi�H *?�Ti2` Q7 AMi2`M�iBQM�H
*QKKBii22 7Q` *QQ`/BM�iBQM �M/ ai�M/�`/Bx�iBQM Q7 aT22+? .�i�#�b2b �M/ �bb2bbK2Mi h2@
+?MB[m2b UP@*P*Pa.�V- T�;2b 3NĜN9- P+i kyReX

(9e) :X .BK�m`Q- oX .B LB+QH�- oX "2pBH�+[m�- .X *�Bp�MQ- �M/ 6X :B`�`/BX �bb2bbK2Mi Q7 bT22+?
BMi2HHB;B#BHBiv BM T�`FBMbQM OtkyRNcb /Bb2�b2 mbBM; � bT22+?@iQ@i2ti bvbi2KX A111 �++2bb-
8,kkRNNĜkkky3- kyRdX

(9d) uX >X :?�/�;2 �M/ aX .X a?2HF2X aT22+? iQ i2ti +QMp2`bBQM 7Q` KmHiBHBM;m�H H�M;m�;2bX AM
kyRe AMi2`M�iBQM�H *QM72`2M+2 QM *QKKmMB+�iBQM �M/ aB;M�H S`Q+2bbBM; UA**aSV- T�;2b
ykjeĜyk9y- �T`BH kyReX

(93) hX :B�MM�FQTQmHQb- �X SBF`�FBb- �M/ aX h?2Q/Q`B/BbX � KmHiBKQ/�H �TT`Q�+? iQ pBQH2M+2
/2i2+iBQM BM pB/2Q b?�`BM; bBi2bX AM kyRy kyi? AMi2`M�iBQM�H *QM72`2M+2 QM S�ii2`M _2+Q;@
MBiBQM- T�;2b jk99Ĝjk9d- �m; kyRyX

(9N) JB+?�2H :H�bbK�M �M/ JBM Cm E�M;X AMi2HHB;2M+2 BM i?2 BMi2`M2i �;2, h?2 2K2`;2M+2 �M/
2pQHmiBQM Q7 QT2M bQm`+2 BMi2HHB;2M+2 UQbBMiVX *QKTmi2`b BM >mK�M "2?�pBQ`- k3UkV,edj Ĝ
e3k- kyRkX
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(8y) _Q#2`i :m2`BMX JA.A SPq1_5 h?2 *QKT`2?2MbBp2 :mB/2X *Qm`b2 h2+?MQHQ;v Sh_- kyyNX

(8R) *?mMM2M; >m�M;- hB�MDmM 6m- �M/ >bBM+?mM *?2MX h2ti@#�b2/ pB/2Q +QMi2Mi +H�bbB}+�iBQM
7Q` QMHBM2 pB/2Q@b?�`BM; bBi2bX CQm`M�H Q7 i?2 �K2`B+�M aQ+B2iv 7Q` AM7Q`K�iBQM a+B2M+2 �M/
h2+?MQHQ;v- eRU8V,3NRĜNye- kyRyX

(8k) qX CB�M;- "X w?Qm- �M/ JX w?�M;X �`+?Bi2+im`2 �M�HvbBb �M/ BKTH2K2Mi�iBQM Q7 j/ i?2@
�i`2 /BbTH�v bvbi2K #�b2/ QM MQ/2XDbX AM kyR8 AMi2`M�iBQM�H *QM72`2M+2 QM L2irQ`F �M/
AM7Q`K�iBQM avbi2Kb 7Q` *QKTmi2`b- T�;2b 9NeĜ9NN- C�M kyR8X

(8j) GX E�mb?BF- �X a�M;r�M- �M/ CX >�Mb2MX �miQK�iB+ b2MiBK2Mi /2i2+iBQM BM M�im`�HBbiB+
�m/BQX A111f�*J h`�Mb�+iBQMb QM �m/BQ- aT22+?- �M/ G�M;m�;2 S`Q+2bbBM;- SSUNNV,RĜR-
kyRdX

(89) aX G22 �M/ hX a?QMX PT2M bQm`+2 BMi2HHB;2M+2 #�b2 +v#2` i?`2�i BMbT2+iBQM 7`�K2rQ`F 7Q`
+`BiB+�H BM7`�bi`m+im`2bX AM kyRe 6mim`2 h2+?MQHQ;B2b *QM72`2M+2 U6h*V- T�;2b RyjyĜRyjj-
.2+ kyReX

(88) GX GB�M;- GX w?m- qX a?�M;- .X 62M;- �M/ wX sB�QX 1tT`2bb bmT2`pBbBQM bvbi2K #�b2/ QM
MQ/2Db �M/ KQM;Q/#X AM kyRd A111f�*Aa Rei? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi2` �M/
AM7Q`K�iBQM a+B2M+2 UA*AaV- T�;2b eydĜeRk- J�v kyRdX

(8e) �HH�M GBbF�X "mBH/BM; �M AMi2HHB;2M+2@G2/ a2+m`Biv S`Q;`�KX avM;`2bb J2/B�- kyR9X

(8d) �X J��iQmFB- CX J2v2`- JX axm#�- �M/ �X ai`2BiX � ?Q`BxQMi�HHv@b+�H�#H2 KmHiBT`Q+2bbBM;
TH�i7Q`K #�b2/ QM MQ/2XDbX AM kyR8 A111 h`mbi+QKf"B;.�i�a1fAaS�- pQHmK2 j- T�;2b
RyyĜRyd- �m; kyR8X

(83) JX LX aX JB�xB- JX JX �X S`BiQK- JX a?2?�#- "X *?m- �M/ CX q2BX h?2 /2bB;M Q7 +v#2`
i?`2�i ?mMiBM; ;�K2b, � +�b2 bim/vX AM kyRd kei? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi2`
*QKKmMB+�iBQM �M/ L2irQ`Fb UA***LV- T�;2b RĜe- CmHv kyRdX

(8N) JX JX S�iBH- �X >�MMB- *X >X h2D2b?r�`- �M/ SX S�iBHX � [m�HBi�iBp2 �M�HvbBb Q7 i?2 T2`7Q`@
K�M+2 Q7 KQM;Q/# pb Kvb[H /�i�#�b2 #�b2/ QM BMb2`iBQM �M/ `2i`B2r�H QT2`�iBQMb mbBM; �
r2#f�M/`QB/ �TTHB+�iBQM iQ 2tTHQ`2 HQ�/ #�H�M+BM; OtkyR9c b?�`/BM; BM KQM;Q/# �M/ Bib
�/p�Mi�;2bX AM kyRd AMi2`M�iBQM�H *QM72`2M+2 QM A@aJ�* UAQh BM aQ+B�H- JQ#BH2- �M�HviB+b
�M/ *HQm/V UA@aJ�*V- T�;2b jk8Ĝjjy- 62# kyRdX

(ey) aX S�i`�- LX *X L�p22M- �M/ PX S`�#?�F�`X �M �miQK�i2/ �TT`Q�+? 7Q` KBiB;�iBM; b2`p2`
b2+m`Biv Bbbm2bX AM kyRe A111 AMi2`M�iBQM�H *QM72`2M+2 QM _2+2Mi h`2M/b BM 1H2+i`QMB+b-
AM7Q`K�iBQM *QKKmMB+�iBQM h2+?MQHQ;v U_h1A*hV- T�;2b Ryd8ĜRydN- kyReX

(eR) q2B ZB- GB2 :m- >�Q CB�M;- sB�M;@_QM; *?2M- �M/ >QM;@CB�M; w?�M;X AMi2;`�iBM; pBbm�H-
�m/BQ �M/ i2ti �M�HvbBb 7Q` M2rb pB/2QX AM S`Q+22/BM;b kyyy AMi2`M�iBQM�H *QM72`2M+2 QM
AK�;2 S`Q+2bbBM; U*�iX LQXyy*>jdRyRV- pQHmK2 j- T�;2b 8kyĜ8kj pQHXj- kyyyX

(ek) "X _�;?�p2M/?�` _2//v �M/ 1X J�?2M/2`X aT22+? iQ i2ti +QMp2`bBQM mbBM; �M/`QB/ TH�i@
7Q`KX AMi2`M�iBQM�H CQm`M�H Q7 1M;BM22`BM; _2b2�`+? �M/ �TTHB+�iBQMb UAC1_�V- j,k8jĜk83-
C�Mm�`v@62#`X
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(ej) _X aX _Q+?�- SX 62``2B`�- AX .mi`�- _X *Q``2B�- _X a�HpBMB- �M/ 1X "m`MbB/2X � bT22+?@iQ@i2ti
BMi2`7�+2 7Q` K�KKQ+H�bbX AM kyRe A111 kNi? AMi2`M�iBQM�H avKTQbBmK QM *QKTmi2`@"�b2/
J2/B+�H avbi2Kb U*"JaV- T�;2b RĜe- CmM2 kyReX

(e9) 1X a�`�Mv�- "X "X a�K- �M/ _X a2i?m`�K�MX aT22+? iQ i2ti mb2` �bbBbiBp2 �;2Mi bvbi2K
7Q` BKT�B`2/ T2`bQMX AM kyRd A111 AMi2`M�iBQM�H *QM72`2M+2 QM aK�`i h2+?MQHQ;B2b �M/
J�M�;2K2Mi 7Q` *QKTmiBM;- *QKKmMB+�iBQM- *QMi`QHb- 1M2`;v �M/ J�i2`B�Hb UA*ahJV-
T�;2b kkRĜkke- �m; kyRdX

(e8) _X a?�/B2p- "X GX _2vMQH/b- uX JX >m�M;- LX a?�/B2p- qX q�M;- _X G�tKBb?�- �M/ qX q�M@
M�TBT�iX �TTHvBM; bT22+?@iQ@i2ti `2+Q;MBiBQM �M/ +QKTmi2`@�B/2/ i`�MbH�iBQM 7Q` bmTTQ`iBM;
KmHiB@HBM;m�H +QKKmMB+�iBQMb BM +`Qbb@+mHim`�H H2�`MBM; T`QD2+iX AM kyRd A111 Rdi? AMi2`@
M�iBQM�H *QM72`2M+2 QM �/p�M+2/ G2�`MBM; h2+?MQHQ;B2b UA*�GhV- T�;2b R3kĜR3j- CmHv
kyRdX

(ee) C�2@*?�M; a?BK- *X .Q`�B- �M/ _X "QHH2X �miQK�iB+ i2ti 2ti`�+iBQM 7`QK pB/2Q 7Q` +QMi2Mi@
#�b2/ �MMQi�iBQM �M/ `2i`B2p�HX AM S`Q+22/BM;bX 6Qm`i22Mi? AMi2`M�iBQM�H *QM72`2M+2 QM
S�ii2`M _2+Q;MBiBQM U*�iX LQXN31sRdyV- pQHmK2 R- T�;2b eR3Ĝeky pQHXR- �m; RNN3X

(ed) "X hQK#�HQĳHm �M/ >X 1`/2KX � bpK #�b2/ bT22+? iQ i2ti +QMp2`i2` 7Q` im`FBb? H�M;m�;2X
AM kyRd k8i? aB;M�H S`Q+2bbBM; �M/ *QKKmMB+�iBQMb �TTHB+�iBQMb *QM72`2M+2 UaAlV- T�;2b
RĜ9- J�v kyRdX
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