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S`ûb2Mi�iBQM /m bmD2i
G2 bmD2i i`�Bi2 /2 H� `û/m+iBQM /2 bQmb@�H;ĕ#`2b /2 ෦	Ӻ
- Qɍ Ӻ 2bi mM න@ Qm ජ@2bT�+2 p2+iQ`B2H /2 /BK2MbBQM
}MB2- +Ƕ2bi@¨@/B`2 /2 H� +Q@/B�;QM�HBb�iBQM Qm H� +Q@i`B;QM�HBb�iBQM /2b ûHûK2Mib /ǶmM2 bQmb@�H;ĕ#`2 /2 ෦	Ӻ

UQm /2 Ԃ։	ඪ
- 2M �/QTi�Mi mM TQBMi /2 pm2 K�i`B+B2HVX
G� MQiBQM /2 bQmb@�H;ĕ#`2 2bi /û}MB2 2M BMi`Q/m+iBQM /m bmD2i 2i H� T�`iB2 A T`QTQb2 /2 bǶ�TT`QT`B2`
+2ii2 MQiBQM- �m i`�p2`b /Ƕ2t2KTH2b +?QBbBb- 2M /BK2MbBQM � 2i 2M /BK2MbBQM ԝ , K�i`B+2b bvKûi`B[m2b-
�MiBbvKûi`B[m2b- i`B�M;mH�B`2b bmTû`B2m`2b 2M b2+iBQM A@�- �H;ĕ#`2 /2b 2M/QKQ`T?BbK2b H�Bbb�Mi mM bQmb@
2bT�+2 bi�#H2 2M b2+iBQM A@" 2i �H;ĕ#`2b က	න
- က	ජ
 2M b2+iBQM A@*X G� T�`iB2 AA 2bi +QMb�+`û2 ¨ H� bQmb@
�H;ĕ#`2 /2 Ԃ։	න
 +QMbiBimû2 /2b K�i`B+2b +B`+mH�Mi2b- /QMi QM /ûKQMi`2 H� +Q@/B�;QM�HBb�#BHBiû /�MbԂ։	ජ
 U�HQ`b [m2 +2ii2 �H;ĕ#`2 2HH2@KāK2 M2 +QMbiBim2 T�b mM2 ජ@�H;ĕ#`2VX
G� T�`iB2 AAA T`QTQb2 /2 +�H+mH2` H� /BK2MbBQM K�tBK�H2 /ǶmM2 bQmb@�H;ĕ#`2 bi`B+i2 /2 Ԃ։	න
- 2M `2+Qm`�Mi
�m T`Q/mBi b+�H�B`2 +�MQMB[m2 /2 Ԃ։	න
 2i ¨ H� MQiBQM /Ƕ�H;ĕ#`2 i`�MbTQbû2- �p2+ mM `2iQm` bm` H2b `ûbmHi�ib
/2 H� b2+iBQM A@"- ¨ H� iQmi2 /2`MBĕ`2 [m2biBQM /2 +2ii2 T�`iB2X
1M}M- H2b T�`iB2b Ao 2i o T`QTQb2Mi /2 /ûKQMi`2` H� +Q@i`B;QM�HBb�iBQM /2b ûHûK2Mib /ǶmM2 bQmb@�H;ĕ#`2 /2෦	Ӻ
 +QMbiBimû2 /ǶûHûK2Mib MBHTQi2MibX 1M T�`iB2 Ao- QM /ûKQMi`2 +2 `ûbmHi�i T�` `û+m``2M+2 7Q`i2 bm` H�
/BK2MbBQM /2 Ӻ 2i 2M bǶ�TTmv�Mi bm` mM i?ûQ`ĕK2 /2 "m`MbB/2 [mǶQM /ûKQMi`2- }M�H2K2Mi- 2M T�`iB2 oX

�M�Hvb2 ;HQ#�H2 /2b `ûbmHi�ib
am` H2b j9dj +QTB2b +Q``B;û2b- H� KQv2MM2 +QMbi�iû2- 2M TQm`+2Mi�;2 /m #�`ĕK2- 2bi /2 k9-9 W- TQm`
mM û+�`i@ivT2 /2 R9-d WX G2 bmD2i T2mi /QM+ āi`2 +QMbB/û`û +QKK2 HQM;- K�Bb BH � T2`KBb mM2 #QMM2
/Bb+`BKBM�iBQM T�`KB H2b +�M/B/�ibX *QKK2 MQmb H2 p2``QMb THmb HQBM- H� bûH2+iBQM /2b K2BHH2m`b +�M/B/�ib
bǶ2bi 2bb2MiB2HH2K2Mi 7�Bi2 bm` H2 bQBM �TTQ`iû �mt `ûTQMb2b- #B2M THmb [m2 bm` H2 pQHmK2 i`�BiûX G� K2BHH2m`2
+QTB2 � Q#i2Mm mM iQi�H /2 3k W /2b TQBMib /m #�`ĕK2 iQi�HX
G2b T�`iB2b A ¨ AAA QMi ûiû �#Q`/û2b T�` H� [m�bB@iQi�HBiû /2b +�M/B/�ib UTHmb /2 N8 W /Ƕ2Mi`2 2mtV- i�M/Bb
[m2 H2b T�`iB2b Ao U2MpB`QM ey WV 2i o U2MpB`QM k8 WV HǶQMi KQBMb ûiû- T`BM+BT�H2K2Mi 2M `�BbQM /2 H2m`
THmb ;`�M/2 /B{+mHiû `2H�iBp2X G2b T�`iB2b A ¨ AAA `2T`ûb2Mi2Mi 2MpB`QM dk W /2b TQBMib /m #�`ĕK2X
*QKK2 K2MiBQMMû THmb ?�mi- H2 bQBM KBb ¨ i`�Bi2` H2b [m2biBQMb /Ƕ�TT`QT`B�iBQM /2b i2`K2b /m bmD2i � ûiû
mM 7�+i2m` BKTQ`i�Mi /2 bûH2+iBQMX S`2MQMb TQm` 2t2KTH2 H� b2+iBQM A@�- /QMi HǶQ#D2+iB7 2bi /2 bǶ�TT`QT`B2`
H� MQiBQM /2 bQmb@�H;ĕ#`2 /2 Ԃ։	ඪ
- b2+iBQM i`�Biû2 T�` H� [m�bB@iQi�HBiû /2b +�M/B/�ib UTHmb /2 NN-3 WVX S`ĕb
/2 3j W /Ƕ2Mi`2 2mt QMi Q#i2Mm KQBMb /2 H� KQBiBû /2b TQBMib �ii`B#mûb- i`�/mBb�Mi mM2 +2`i�BM2 Mû;HB;2M+2
¨ ûi�#HB` HǶ2Mb2K#H2 /2b T`QT`Bûiûb /ǶmM2 bQmb@�H;ĕ#`2 2i mM2 K�mp�Bb2 +QKT`û?2MbBQM /2 H� MQiBQM /2
+QMi`2@2t2KTH2 U+7X THmb HQBMVX § HǶQTTQbû- b2mH2K2Mi R-d W /2b +�M/B/�ib QMi `ûTQM/m T�`7�Bi2K2Mi ¨
HǶ2Mb2K#H2 /2b [m2biBQMb /2 +2ii2 b2+iBQM /m bmD2iX PM MQi2 H2b KāK2b +QMi`�bi2b ¨ H� [m2biBQM ZN- [m�Mi
¨ H� MQiBQM /2 bQmb@�H;ĕ#`2 /B�;QM�HBb�#H2 /2 Ԃ։	ජ
X
G2 bmD2i +QKTQ`i2 +2`i�BMb T�bb�;2b Ŀ +H�bbB[m2b ŀX S�` 2t2KTH2- +2HmB bm` H2b K�i`B+2b +B`+mH�Mi2b- 2M
b2+iBQMb AA@"- AA@* 2i AA@.- KQMi`2 mM2 /Bbi`B#miBQM /2b `ûbmHi�ib KQBMb +QMi`�biû2 T�`KB H2b +QTB2bX AH 2M
2bi /2 KāK2 TQm` H� b2+iBQM AAA@�- `2H�iBp2 �m T`Q/mBi b+�H�B`2 +�MQMB[m2 bm` Ԃ։	න
X *2`i�BMb +�M/B/�ib-
�v�Mi i`�Biû +2b TQBMib T2M/�Mi HǶ�MMû2- QMi b�Mb /Qmi2 Tm i`Qmp2` /�p�Mi�;2 /2 `2Tĕ`2bX
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*QKK2Mi�B`2b bm` H2b `ûTQMb2b �TTQ`iû2b 2i +QMb2BHb �mt 7mim`b +�M/B/�ibਲ hQmi2 `ûTQMb2 /QBi āi`2 DmbiB}û2

lM2 `ûTQMb2 2M mM2 HB;M2 /QMM�Mi /B`2+i2K2Mi H2 `ûbmHi�i U�ii2M/m Qm MQMV- b�Mb mM KBMBKmK /2
+QMi2tim�HBb�iBQM- 2bi iQmDQm`b K�H T2`Ïm2- bQmp2Mi b�M+iBQMMû2X .�Mb +2 KāK2 Q`/`2 /ǶB/û2- BH 2bi
7Q`i2K2Mi `2+QKK�M/û /Ƕāi`2 �ii2MiB7 ¨ H� `û/�+iBQM /2b T`2KBĕ`2b [m2biBQMb /2 HǶûT`2mp2X S�` 2t2KTH2-
2M [m2biBQM ZR- BH MǶ� K�H?2m`2mb2K2Mi T�b ûiû `�`2 /2 HB`2 Ŀ ԉ։	ඪ
 2bi +H�B`2K2Mi mM2 bQmb@�H;ĕ#`2
/2 Ԃ։	ඪ
 ŀ Qm Ŀ T�` mM `�BbQMM2K2Mi bBKBH�B`2- ԉ �։ 	ඪ
 2bi mM2 bQmb@�H;ĕ#`2 /2 Ԃ։	ඪ
 ŀX G2b MQiBQMb
/2 bQmb@�H;ĕ#`2 /2 Ԃ։	ඪ
 2i /2 K�i`B+2 i`B�M;mH�B`2 bmTû`B2m`2 bi`B+i2 p2M�Mi /Ƕāi`2 U`2V/û}MB2b /�Mb
H2 bmD2i- BH ûi�Bi /2 #QM iQM /Ƕ2M pû`B}2` TQBMi T�` TQBMi H2b T`QT`BûiûbXਲ G2b p�`B�#H2b miBHBbû2b T�` H2b +�M/B/�ib /QBp2Mi āi`2 /û+H�`û2b

AH MǶ� T�b ûiû `�`2 /2 pQB` �TT�`�Bi`2 /2b Ӷ- ӷ- ԧ- Ԩ- ᅦ- ᅧ �m KBHB2m /ǶmM `�BbQMM2K2Mi b�Mb 2M �pQB` pm
H� /û+H�`�iBQM �m T`û�H�#H2- H�Bbb�Mi �m H2+i2m` H2 bQBM /2 +QKT`2M/`2 /�Mb [m2H 2Mb2K#H2 +2b p�`B�#H2b
b2 i`Qmp2MiX *Ƕ2bi T�`7QBb i`ĕb K�Hp2Mm- TmBb[m2 H2 bmD2i bǶ�miQ`Bb2 [m2H[m2b �HH2`@`2iQm`b 2Mi`2 න 2i ජ
[mB T2mp2Mi +`û2` /2 7Q`i2b +QM7mbBQMbXਲ G2 Dm`v `2+QKK�M/2 �mt +�M/B/�ib mM2 TQbim`2 /Ƕ?mKBHBiû

LQi�KK2Mi /2 #�MMB` /2 H2m` `û/�+iBQM /2b KQib +QKK2 Ŀ +H�B`2K2Mi ŀ- Ŀ i`BpB�H2K2Mi ŀ- Ŀ ûpB/2K@
K2Mi ŀ 2i H� 7�K2mb2 Ŀ `û+m``2M+2 i`BpB�H2 ŀX *2mt@+B MǶ�TTQ`i2Mi `B2M �m +QMi2Mm K�i?ûK�iB[m2 /2
H� +QTB2 2i M2 T2mp2Mi DQm2` [mǶ2M /û7�p2m` /m +�M/B/�i- bm`iQmi HQ`b[mǶBHb bQMi bmBpBb /Ƕ2``2m`b K�MB@
72bi2b Qm HQ`b[mǶBHb b2`p2Mi ¨ T�bb2` `�TB/2K2Mi bm` /2b TQBMib 2bb2MiB2Hb ¨ H� `ûbQHmiBQM /2 H� [m2biBQMX
ú+`B`2- T�` 2t2KTH2- ¨ H� [m2biBQM ZR- [m2 Ŀ ԉ �։ 	ඪ
 2bi i`BpB�H2K2Mi mM 2bT�+2 p2+iQ`B2H ŀ KQMi`2 bm`@
iQmi [m2 H2 +�M/B/�i � /û+B/û /2 T`2M/`2 /2 ?�mi mM TQBMi +QMbiBimiB7 /2 H� MQiBQM /2 bQmb@�H;ĕ#`2-
[mǶQM /2K�M/2 /2 bǶ�TT`QT`B2` /�Mb +2 [mB 2bi H� iQmi2 T`2KBĕ`2 [m2biBQM /m bmD2iX GǶBKT`2bbBQM H�Bb@
bû2- /Ƕ2K#Hû2- MǶ2bi T�b #QMM2Xਲ 1M ;mBb2 /2 +QMi`2@2t2KTH2b

G2b +�M/B/�ib T`û7ĕ`2Mi H�Bbb2` /2b `ûTQMb2b BKTHB[m�Mi /2b T�`�Kĕi`2b [mB- bǶBHb bQMi #B2M +?QBbBb- M2
+QMbiBim2Mi THmb mM +QMi`2@2t2KTH2 ¨ HǶ�{`K�iBQM ûim/Bû2X *2ii2 `2K�`[m2 +QM+2`M2 H2b [m2biBQMb Zk-
Zj- Z3- 2Mi`2 �mi`2bX S�` 2t2KTH2- ¨ H� [m2biBQM /2K�M/�Mi bB Ԉϵ	ඪ
 2bi mM2 bQmb@�H;ĕ#`2 /2 Ԃϵ	ඪ
-
H� K�DQ`Biû /2b +�M/B/�ib BMi`Q/mBb2Mi /2mt K�i`B+2b ন Ԑ ԑԑ Ԓ  2i ন Ԑங ԑஙԑங Ԓங - 2z2+im2Mi H2 T`Q/mBi

K�i`B+B2H 2i 2M /û/mBb2Mi , Ŀ TmBb[m2 Ԑԑங � ԑԒங ଃ ԑԐங � Ԓԑங- �HQ`b H2 T`Q/mBi MǶ2bi T�b mM2 K�i`B+2
bvKûi`B[m2 ŀ- +2 [mB 2bi 7�mt- bB QM T�`iB+mH�`Bb2 H2b +Q2{+B2Mib /2 +2b /2mt K�i`B+2bX .2 H� KāK2
K�MBĕ`2- ¨ H� [m2biBQM Z3- QM HBi i`ĕb bQmp2Mi [m2 H2 TQHvMƬK2 	ԍ ਲ Ԑ
ϵ � ԑϵ MǶ2bi T�b b+BM/û bm` න-
b�Mb �pQB` +?QBbB ԑ ଃ � �m T`û�H�#H2X P`- H2 TQHvMƬK2 	ԍ ਲ Ԑ
ϵ 2bi #B2M b+BM/û bm` නX G2b 2t2KTH2b /2
+2 ivT2 bQMi i`ĕb MQK#`2mt /�Mb H2b +QTB2bXਲ .2b 7Q`KmH�iBQMb ¨ ûpBi2`

.2b 7Q`KmH�iBQMb i2HH2b [m2 Ŀ QM 2bi 2M /BK2MbBQM }MB2 ŀ Qm Ŀ QM i`�p�BHH2 2M /BK2MbBQM }MB2 ŀ UT�`
2t2KTH2 2M [m2biBQM Zk9V bQMi K�i?ûK�iB[m2K2Mi BKT`û+Bb2b 2i K�Hp2Mm2b- MQi�KK2Mi ¨ HǶû+`BiX
.�Mb +2 +�b T`û+Bb- BH 2bi #B2M THmb T2`iBM2Mi /2 T`û+Bb2` [m2H 2bT�+2 2bi /2 /BK2MbBQM }MB2X .�Mb H�
[m2biBQM Zk9- T�` 2t2KTH2- BH bǶ�;Bi /ǶBMpQ[m2` H� /BK2MbBQM }MB2 /2 HǶ2bT�+2 Ԃ։	න
 TQm` �{`K2`
[m2 ෛ 2i ෛર bQMi bmTTHûK2Mi�B`2b /�Mb Ԃ։	න
X
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ਲ AM+HmbBQM f �TT�`i2M�M+2

PM � #2�m+QmT Hm H2 bvK#QH2 /ǶBM+HmbBQM ¨ H� TH�+2 /m bvK#QH2 /Ƕ�TT�`i2M�M+2 U2i pB+2 p2`b�VXਲ .2 MQK#`2mb2b 2``2m`b bm` H2b [m�MiB}+�i2m`b

G2b +QM7mbBQMb bm` HǶQ`/`2 /2b [m�MiB}+�i2m`b U V /�Mb mM2 T`QTQbBiBQM K�i?ûK�iB[m2- QMi K�H?2m@
`2mb2K2Mi ûiû i`ĕb `ûT�M/m2bX *BiQMb T�` 2t2KTH2- ¨ H� [m2biBQM Zj- +2b MQK#`2mt +�M/B/�ib [mB QMi
bQm?�Biû /ûKQMi`2` [m2 TQm` iQmb Ӷ ӷ ୩ Ԉ։	ඪ
- QM � Ӷӷ ୫ Ԉ։	ඪ
- �HQ`b [mǶBH bm{i /2 KQMi`2` [mǶBH
2tBbi2 Ӷ ӷ ୩ Ԉ։	ඪ
 i2Hb [m2 Ӷӷ ୫ Ԉ։	ඪ
X PM `2i`Qmp2 /2b T`Q#HĕK2b iQmi ¨ 7�Bi bBKBH�B`2b �mt [m2b@
iBQMb Zk- Z3- ZN 2i ZkRX

G2 Dm`v `�TT2HH2 û;�H2K2Mi [m2 H2b 7�mi2b /2 7`�MÏ�Bb- KāK2 bB 2HH2b M2 bQMi T�b 2tTHB+Bi2K2Mi +QKT@
i�#BHBbû2b /�Mb H2 #�`ĕK2- MmBb2Mi ¨ H� +QTB2 2i H�Bbb2Mi �m H2+i2m` mM2 BKT`2bbBQM Mû;�iBp2 [mB T2mi b2
`ûT2`+mi2`- +QMb+B2KK2Mi Qm MQM- bm` H� MQi2 }M�H2X J�H?2m`2mb2K2Mi- +2ii2 ûT`2mp2 � ûiû HQBM /2 7�B`2
2t+2TiBQM /�Mb +2 /QK�BM2X

A 1t2KTH2b /2 bQmb@�H;ĕ#`2b
ZRX lM2 bQmb@�H;ĕ#`2 /ǶmM2 �H;ĕ#`2 ෛ 2bi �p�Mi iQmi mM bQmb@2bT�+2 p2+iQ`B2H /2 ෛX .2 i`ĕb MQK#`2mt
+�M/B/�ib HǶQm#HB2Mi 2i b2 +QMi2Mi2Mi /2 /ûKQMi`2` U�p2+ THmb Qm KQBMb /2 `ûmbbBi2V H� bi�#BHBiû T�` T`Q/mBi-
+2 [mB +QMbiBim2 mM2 K�mp�Bb2 �TT`QT`B�iBQM /2b i2`K2b /m bmD2iX A+B- BH bǶ�;Bi /2 7�B`2 +2 /Qm#H2 i`�p�BH
Ubi`m+im`2 /2 bQmb@2bT�+2 p2+iQ`B2H 2i bi�#BHBiû T�` T`Q/mBiV TQm` ԉ։	ඪ
 2i ԉ �։ 	ඪ
X _2K�`[m2 �M�HQ;m2
TQm` H2b [m2biBQMb Z9- Zd- ZR8 2i ZkdX
ZkX oQB` H2b `2K�`[m2b ;ûMû`�H2b- H� KBb2 2M ûpB/2M+2 /ǶmM +QMi`2@2t2KTH2 T`û+Bb- `2bi2 H2 K2BHH2m` KQv2M
/2 +QM+Hm`2- TQm` Ԉϵ	ඪ
 +QKK2 TQm` Ӷϵ	ඪ
X S�` �BHH2m`b- QM � bQmp2Mi Hm /2b T`QTQbBiBQMb /2 K�i`B+2b
�MiBbvKûi`B[m2b �p2+ /2b +Q2{+B2Mib /B�;QM�mt MQM MmHbX
ZjX .2 MQK#`2mt +�M/B/�ib T`QTQb2Mi- TQm` b2mH2 `ûTQMb2- mM +QMi`2@2t2KTH2 2M i�BHH2 j TQm` +?�+mM
/2b /2mt 2Mb2K#H2bX *2H� M2 T2mi +QMbiBim2` mM2 `ûTQMb2 bm{b�Mi2X PM T2mi- T�` 2t2KTH2- T`QTQb2` /2b
K�i`B+2b /û}MB2b T�` #HQ+b `ûmiBHBb�Mi H2b +QMi`2@2t2KTH2b T`QTQbûb ¨ H� [m2biBQM T`û+û/2Mi2X
Z9X JāK2 `2K�`[m2 [mǶ2M [m2biBQM ZRX S�` �BHH2m`b- #2�m+QmT û+`Bp2Mi 	ᅱԤ � ԥ
	ӻ
 � ᅱԤ	ӻ
 � ԥ	ӻ
-
�HQ`b [mǶQM �- ¨ T`BQ`B- H� b2mH2 BM+HmbBQM 	ᅱԤ � ԥ
	ӻ
 ଢ଼ ᅱԤ	ӻ
 � ԥ	ӻ
X
Z8X LQmb �pQMb i`Qmpû i`ĕb T2m /2 `ûTQMb2b +QKTHĕi2K2Mi b�iBb7�Bb�Mi2bX .2 MQK#`2mb2b 7QBb- H2b +�M/B/�ib
7QMi `û7û`2M+2 ¨ Ŀ H� ŀ #�b2 /2 Ӻ �/�Tiû2 ¨ ӻ U2i- T�`7QBb- ¨ ӻ 2i Ŀ bQM ŀ bmTTHûK2Mi�B`2VX PM `�TT2HH2
�mt +�M/B/�ib [mǶ2M ;ûMû`�H- BH MǶv � T�b mMB+Biû /ǶmM2 #�b2 /2 Ӻ �/�Tiû2 ¨ mM bQmb@2bT�+2 p2+iQ`B2H ӻ
U2i [mǶBH 2tBbi2 mM2 KmHiBTHB+Biû /2 bmTTHûK2Mi�B`2b ¨ mM bQmb@2bT�+2 p2+iQ`B2H /QMMû U?Q`b Ӻ 2i HǶ2bT�+2
MmHVVX
ZeX G2 Dm`v bǶ�ii2M/�Bi ¨ mM #B2M K2BHH2m` i�mt /2 `ûmbbBi2 bm` mM2 [m2biBQM /ǶmM MBp2�m iQmi ¨ 7�Bi `�B@
bQMM�#H2 UK�tBKBb�iBQM /ǶmM i`BMƬK2 /m b2+QM/ /2;`û bm` mM BMi2`p�HH2 #Q`MûVX PM � MQiû /2 MQK#`2mb2b
2``2m`b bm` H2b b2Mb /2 p�`B�iBQM- bm` H2 +�H+mH /2 H� p�H2m` /m i`BMƬK2 2M 	ԝ ਲ �
- 2i+X
ZdX JāK2 `2K�`[m2 [mǶ2M [m2biBQM ZRX
Z3X oQB` `2K�`[m2b ;ûMû`�H2b 2i [m2biBQM Zk , BH 2bi #2�m+QmT THmb bBKTH2 /2 T`QTQb2` mM +QMi`2@2t2KTH2
T`û+Bb +QKK2 H� K�i`B+2 ন � ਲ�� �  THmiƬi [mǶmM `�BbQMM2K2Mi ;ûMû`�H TQ`i�Mi bm` /2b T�`�Kĕi`2b Ԑ ԑ ୩ න
U¨ KQBMb [mǶQM T2Mb2 ¨ ûHBKBM2` H2 +�b ԑ � � +2 [mB � ûiû `�`2K2Mi 7�BiX
ZNX PM +QMbi�i2 B+B H2b T`2KB2`b û+�`ib /2 +QKT`û?2MbBQM- T�`KB H2b +�M/B/�ib- /2 H� MQiBQM /2 bQmb@�H;ĕ#`2
/B�;QM�HBb�#H2X AH bǶ�;Bi B+B /2 i`Qmp2` mM2 #�b2 +QKKmM2 /2 /B�;QM�HBb�iBQM /2b K�i`B+2b /2 HǶ�H;ĕ#`2 က	ජ

2i T�b b2mH2K2Mi /2 KQMi`2` [m2 iQmi2 K�i`B+2 /2 က	ජ
 2bi /B�;QM�HBb�#H2X PM � û;�H2K2Mi i`QT bQmp2Mi



*QM+Qm`b *2Mi`�H2@amTûH2+ kyRN }HBĕ`2 S*

J�i?ûK�iB[m2b R 1Ĝky

Hm [m2 H� bQKK2 /2 /2mt K�i`B+2b /B�;QM�HBb�#H2b 2bi /B�;QM�HBb�#H2 U+2 [mB 2bi- b�Mb �mi`2 �`;mK2Mi-
7�mtVX

AA lM2 bQmb@�H;ĕ#`2 +QKKmi�iBp2 /2 ෧։	න

ZRyX lM +2`i�BM MQK#`2 /2 +�M/B/�ib QMi +QM7QM/m H� K�i`B+2 ӿ 2i H� MQi�iBQM ӿ	ԐЈ w Ԑ։ਲφ
- b2 +QM/�K@
M�Mi TQm` H2b i`QBb [m2biBQMb ¨ bmBp`2X
ZRjX "2�m+QmT /2 +�M/B/�ib bQMi T�`iBb /2 HǶB/û2 [m2 EJN ෛ � ԝ UT�`7QBb p�;m2K2Mi DmbiB}û2 T�` HǶûpQ@
+�iBQM- BMbm{b�Mi2- /2 Ŀ /2;`ûb /2 HB#2`iû ŀV- b2 +QMi2Mi�Mi /Ƕûi�#HB` H2 +�`�+iĕ`2 HB#`2- Qm ;ûMû`�i2m`- /2
H� 7�KBHH2 	Ӿ։ ӿ  w ӿ։ਲφ
 TQm` +QM+Hm`2X P`- +2 `ûbmHi�i /2 /BK2MbBQM MǶ�- Dmb[mǶ¨ +2 KQK2Mi /m bmD2i-
D�K�Bb ûiû ûi�#HBX
ZR8X JāK2 `2K�`[m2 [mǶ2M [m2biBQM ZR- Qmi`2 H2 7�Bi [m2 /�Mb HǶ2tT`2bbBQM Ŀ bQmb@�H;ĕ#`2 +QKKmi�iBp2 ŀ-
/2 MQK#`2mt +�M/B/�ib M2 pQB2Mi [m2 HǶ�/D2+iB7 Ŀ +QKKmi�iBp2 ŀ- +2 [mB M2 +QKTQb2 [mǶmM2 T�`iB2 /2 H�
[m2biBQMX
ZReX PM MQi2 mM2 K�Bi`Bb2 i`ĕb BKT�`7�Bi2 /m /ûp2HQTT2K2Mi T�` `�TTQ`i ¨ mM2 HB;M2 Qm mM2 +QHQMM2-
MQi�KK2Mi TQm` +2 [mB 2bi /2b 7�+i2m`b 	ਲ�
ք�օ [mB /QBp2Mi �TT�`�Bi`2X S�` �BHH2m`b- H2 Dm`v `�TT2HH2 [m2
H� /û}MBiBQM /m TQHvMƬK2 +�`�+iû`BbiB[m2 /ǶmM2 K�i`B+2 +�``û2 Ӷ- i2HH2 [m2 biBTmHû2 /�Mb H2 T`Q;`�KK2-
2bi EFU	ԍӾ։ ਲ Ӷ
 U2i MQM EFU	Ӷ ਲ ԍӾ։
VX hQmi27QBb- �m+mM2 TûM�HBiû MǶ� ûiû �TTHB[mû2 2M +�b /Ƕmb�;2 /2
H� b2+QM/2 7Q`K2X
ZRd ¨ ZRNX SQm` +2mt U`2H�iBp2K2Mi MQK#`2mtV [mB QMi i`Qmpû- T�` mM `�BbQMM2K2Mi bm{b�KK2Mi ûi�vû-
H2 #QM TQHvMƬK2 +�`�+iû`BbiB[m2 	ԍ։ਲ�
 2M [m2biBQM ZRe- QM MQi2 mM2 #QMM2 K�Bi`Bb2 /2b `�+BM2b ԝ@BĕK2b
/2 HǶmMBiû- �HH�Mi- KQBMb `�`2K2Mi [mǶ�ii2M/m- Dmb[mǶ¨ H� /ûi2`KBM�iBQM +Q``2+i2 /2b 2bT�+2b T`QT`2b /2 H�
K�i`B+2 ӿ 2M [m2biBQM ZRNX
ZR3X S2m /2 +�M/B/�ib QMi T2Mbû ¨ K2ii`2 H2 +�b ԝ � � ¨ T�`i- TQm` H2[m2H H� K�i`B+2 ӿ 2bi #B2M
/B�;QM�HBb�#H2X "2�m+QmT QMi `ûTQM/m- ¨ +QMi`�`BQ- [m2 H2 TQHvMƬK2 ԍ։ ਲ � MǶ2bi T�b b+BM/û bm` න- +2 [mB
MǶ2bi p`�B [m2 TQm` ԝ  � U/QM+ 7�mt 2M iQmi2 ;ûMû`�HBiûVX
ZkyX h`ĕb T2m /2 +�M/B/�ib QMi pm H� bm#iBHBiû /2 +2ii2 [m2biBQM UMQM bi�#BHBiû T�` KmHiBTHB+�iBQM T�` mM
b+�H�B`2 +QKTH2t2 MQM `û2HVX § +QMi`�`BQ- QM � K�H?2m`2mb2K2Mi #2�m+QmT Hm [m2 iQmi2 bQmb@�H;ĕ#`2 /2Ԃ։	න
 2bi bvbiûK�iB[m2K2Mi mM2 bQmb@�H;ĕ#`2 /2 Ԃ։	ජ
- Ŀ T�` BM+HmbBQM ŀX
ZkR 2i ZkkX *2b [m2biBQMb- HQ`b[mǶ2HH2b QMi ûiû i`�Biû2b- HǶQMi bQmp2Mi ûiû /2 K�MBĕ`2 b�iBb7�Bb�Mi2X

AAA aQmb@�H;ĕ#`2b bi`B+i2b /2 ෧։	න
 /2 /BK2MbBQM K�tBK�H2
ZkjX *2ii2 [m2biBQM UT`2b[m2 /2 +Qm`bV � ûiû �#Q`/û2 T�` T`2b[m2 iQmb H2b +�M/B/�ib- �p2+ mM bm++ĕb
p�`B�#H2X LQiQMb [m2 H� THmT�`i +QMM�Bbb2Mi #B2M H2b T`QT`Bûiûb +�`�+iû`BbiB[m2b /ǶmM T`Q/mBi b+�H�B`2X
S�`KB H2b 2``2m`b `2H2pû2b- QM /ûTHQ`2 iQmi27QBb H� +`Qv�M+2 b2HQM H�[m2HH2 US	ӶળӶ
 � US	Ӷϵ
- TmBb [m2US	Ӷϵ
  �- TQbBiBpBiû b�Mb /Qmi2 �+[mBb2 2M `�BbQM /2 H� T`ûb2M+2 /ǶmM +�``ûX ú;�H2K2Mi T�`KB H2b 2``2m`b
`2M+QMi`û2b- QM � bQmp2Mi Hm HǶû+`Bim`2- 7�mbb2 2M ;ûMû`�H- US	ӶળӶ
 � ௯։ք�φ ԐϵքӴք- �m HB2m /2 H� bQKK2 /Qm#H2
�ii2M/m2 US	ӶળӶ
 � ௯φହքӴօହ։ ԐϵքӴօX
Zk8X "2�m+QmT T2Mb2Mi [m2 bB mM2 K�i`B+2 Ԃ MǶ�TT�`iB2Mi T�b ¨ ෛ- �HQ`b 2HH2 �TT�`iB2Mi ¨ bQM bmTTHû@
K2Mi�B`2 Q`i?Q;QM�H ෛર- +2 [mB 2bi ;`QbbBĕ`2K2Mi 7�mtX
ZkdX JāK2 `2K�`[m2 [mǶ2M ZRX PM � û;�H2K2Mi MQiû /2 MQK#`2mb2b +QM7mbBQMb 2Mi`2 H� /BK2MbBQM /2
HǶ�H;ĕ#`2 ෛ 2i H� i�BHH2 /2b K�i`B+2b [mǶ2HH2 +QMiB2MiX
ZkNX Zm2biBQM /B{+BH2- TQm` H�[m2HH2 QM � 2m i`ĕb T2m /2 T`QTQbBiBQMb TH2BM2K2Mi b�iBb7�Bb�Mi2bX G2 Dm`v
� p�HQ`Bbû H2b #QMM2b B/û2b 2i H2b TBbi2b BMiû`2bb�Mi2bX
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Ao _û/m+iBQM /ǶmM2 �H;ĕ#`2 MBHTQi2Mi2 /2 ෧։	ජ

ZjyX "2�m+QmT /2 `�BbQMM2K2Mib �H�K#B[mûb- H¨ Qɍ BH �m`�Bi bm{ /2 `2K�`[m2` [m2 iQmi2 K�i`B+2 /2
i�BHH2 R 2bi i`B�M;mH�B`2- /B�;QM�H2- 2i+X
ZjRX .2 MQK#`2mb2b +QTB2b BMpQ[m2Mi mM2 `û+BT`Q[m2 /m i?ûQ`ĕK2 /2 "m`MbB/2- H¨ Qɍ BH 7�HH�Bi T�`H2` /2
+QMi`�TQbû2X
Zjk ¨ Zj8X S2m /2 T`QTQbBiBQMb- H� THmT�`i BMiû`2bb�Mi2b b�Mb āi`2 +QKTHĕi2K2Mi b�iBb7�Bb�Mi2bX

o G2 i?ûQ`ĕK2 /2 "m`MbB/2
Zje ¨ Z9yX Zm2biBQMb TQm` H� THmT�`i /B{+BH2b UpQB`2 i`ĕb /B{+BH2bV 2i i`ĕb T2m i`�Biû2bX G� [m2biBQM
Zje HǶ� ûiû mM T2m THmb [m2 H2b �mi`2b- MQi�KK2Mi T�` /2b +QTB2b THmiƬi 7�B#H2b- H2b +�M/B/�ib T2Mb�Mi
b2 i`Qmp2` 7�+2 ¨ mM2 [m2biBQM bBKTH2 /2 /û#mi /2 T�`iB2 U+2 [mB MǶ2bi T�b H2 +�bVX .�Mb +2b [m2biBQMb- H2
Dm`v � p2BHHû ¨ p�HQ`Bb2` H2b #QMM2b B/û2bX

*QM+HmbBQM
§ HǶû+`Bi- BH 2bi �#bQHmK2Mi T`BKQ`/B�H /2 p2BHH2` ¨ �pQB` #B2M `ûTQM/m ¨ iQmi2b H2b T�`iB2b /ǶmM2 [m2biBQM
2i ¨ �pQB` #B2M +Biû iQmi2b H2b ?vTQi?ĕb2b /2b i?ûQ`ĕK2b miBHBbûbX G2 +Q``2+i2m`- ¨ HǶû+`Bi U+QMi`�B`2K2Mi ¨
HǶ2t�KBM�i2m`- ¨ HǶQ`�HV- M2 T2mi BMi2``Q;2` H2 +�M/B/�i �}M /2 HmB /2K�M/2` /Ƕûi�v2` b2b �{`K�iBQMb c BH
7�mi /QM+ [m2 iQmi bQBi /Bi bm` H� +QTB2X S�` 2t2KTH2- QM TQm``� `2;`2ii2` +2i Qm#HB 7`û[m2Mi /Ƕûi�#HB` H�
bi`m+im`2 /2 bQmb@2bT�+2 p2+iQ`B2H �}M /2 +QM+Hm`2 ¨ H� bi`m+im`2 /2 bQmb@�H;ĕ#`2X *Ƕ2bi �BMbB [m2 #2�m+QmT
`Bb[m2Mi /2 b2 `2i`Qmp2` /ûÏmb /2 H2m` MQi2- �v�Mi 2m HǶBKT`2bbBQM /2 i`�Bi2` /2 MQK#`2mb2b [m2biBQMb /m
bmD2i- �HQ`b [m2 H� THmT�`i /2b `ûTQMb2b bQMi BM+QKTHĕi2bX
LQmb i2MQMb û;�H2K2Mi ¨ `�TT2H2` H� THmb@p�Hm2 BKTQ`i�Mi2 [mǶ�TTQ`i2Mi mM2 `û/�+iBQM bQB;Mû2 2i mM2
+QTB2 #B2M T`ûb2Miû2X 1i +2- ¨ /Qm#H2 iBi`2 ,ਲ bm` H2 7QM/- mM +2`i�BM K�M[m2 /2 bQBM Qm mM2 `û/�+iBQM T`û+BTBiû2 7�Bi K�M[m2` /2b TQBMib BKTQ`i�Mib

/2 H� [m2biBQM Qm +2`i�BM2b bm#iBHBiûb- +Ƕ2bi �BMbB [m2 #2�m+QmT QMi Mû;HB;û +2`i�BMb �bT2+ib /2 H� MQiBQM
/2 bQmb@�H;ĕ#`2- /2 pû`B}2` H� p�HB/Biû /2b +QMi`2@2t2KTH2b T`QTQbûb- Qm QMi +QM7QM/m /B�;QM�HBb�iBQM
2i +Q@/B�;QM�HBb�iBQM cਲ bm` H� 7Q`K2- HǶBKT`2bbBQM H�Bbbû2 �m +Q``2+i2m` T�` mM2 +QTB2 Mû;HB;û2 2bi 7Q`+ûK2Mi Mû;�iBp2X SQm`
ûpBi2` iQmi /ûb�;`ûK2Mi- MQmb `2+QKK�M/QMb �mt +�M/B/�ib /2 bQB;M2` H2m` û+`Bim`2 c /2 HBKBi2` H2b
`�im`2b- /ǶûpBi2` /2 KmHiBTHB2` H2b BMb2`ib THmb Qm KQBMb HBbB#H2b 2i /Ƕû+`B`2 /�Mb mM 7`�MÏ�Bb +Q``2+iX

JāK2 bB H2 Dm`v MǶ� `2i2Mm �m+mM Bi2K /2 #�`ĕK2 TQ`i�Mi 2tTHB+Bi2K2Mi bm` +2b /2`MB2`b TQBMib /2 7Q`K2-
HǶBKT`2bbBQM ;HQ#�H2 bǶ2M `2bb2Mi 2i +2 7�+i2m` }MBi T�` �pQB` mM2 BM~m2M+2- +QMb+B2Mi2 Qm MQM- bm` H� MQi2
�ii`B#mû2X
1M}M- BH MǶûi�Bi T�b Mû+2bb�B`2 /2 b2 T`û+BTBi2` 2i /2 i`�Bi2` mM MQK#`2 BKT`2bbBQMM�Mi /2 [m2biBQMb TQm`
Q#i2MB` mM i`ĕb #QM iQi�H , BH bm{b�Bi /2 T`Q+û/2` �p2+ bQBM- /�Mb mM 2bT`Bi b+B2MiB}[m2 2KT`2BMi /2 `B;m2m`
2i /2 T`û+BbBQMX G2b #QMM2b 2i i`ĕb #QMM2b +QTB2b bQMi- T`2b[m2 b�Mb 2t+2TiBQM- /2 +2ii2 2bTĕ+2X


