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�M�Hvb2 +QKT�`�iBp2 /2b `2T`ûb2Mi�iBQMb
KmbB+�H2b /2 H� KQ`i /�Mb H2b ;ûMû`B[m2b /2
bû`B2b iûHûpBbû2b UaBt 622i lM/2`- .2ti2`- h?2
q�HFBM; .2�/ 2i G2b _2p2M�MibVR

Cû`ûKv JB+?Qi

�m +BMûK�- Ŀ H� KQ`i- H� /BbT�`BiBQM /ǶmM āi`2- UĘV 2bi i`�Biû2 /�Mb iQmb H2b
;2M`2bX 1HH2 7�Bi T�`iB2 /2 H� pB2 2i b2`i bQmp2Mi ¨ +�`�+iû`Bb2` H2b T2`bQM@

M�;2bk ŀX aB Ŀ /2mt ;2M`2b 2M QMi 7�Bi H2m` KQi2m`j ŀ bm` ;`�M/ û+`�M Ĝ HǶ?Q``2m`
2i H2 7�Mi�biB[m2 Ĝ- H� KQ`i /�Mb +2`i�BM2b bû`B2b iûHûpBbû2b `û;Bi H2 `û+Bi ;`�+2
¨ /2b �TT`Q+?2b p�`Bû2b , �HHû;Q`B[m2 /�Mb .2�/ GBF2 J2 U"`v�M 6mHH2`- kyyj@
kyy9V- /û+H2M+?2m` M�``�iB7 /�Mb h`m *�HHBM; UCQ?M >�`KQM 62H/K�M- kyyj@kyy8V
2i G2b _2p2M�Mib U6�#`B+2 :Q#2`i- kyRk@V- bBim�iBQM BMBiB�H2 /�Mb aBt 622i lM/2`
U�H�M "�HH- kyyR@kyy8V Qm TmHbBQM /�Mb .2ti2`9 UC�K2b J�MQb C`X- kyye@kyRjVX
1HH2 M2 b2 +QMi2Mi2 THmb mMB[m2K2Mi /Ƕāi`2 mM ûHûK2Mi /`�K�iB[m2 Qm mM2 }M 2M
bQB , QM H� i`Qmp2 /�Mb H2 HB2m UH2 /û+Q`- H2b TQKT2b 7mMĕ#`2b /2 aBt 622i lM/2`V-
2M i�Mi [m2 K�iBĕ`2- bmD2i bm`M�im`2H UH� KQ`i p�BM+m2 /�Mb Smb?BM; .�BbB2b-
"`v�M 6mHH2` kyyd@kyyN- h`m *�HHBM;- G2b _2p2M�Mib Qm h?2 q�HFBM; .2�/V- �BMbB
[mǶ2M Q#D2i /2 /ûbB` BM+QMi`ƬH�#H2 UHǶ�bb�bbBM .2ti2`VX G2b ;ûMû`B[m2b /2 +2b }+iBQMb
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iûHûpBbm2HH2b QMi H� T�`iB+mH�`Biû /2 `2T`ûb2Mi2` HǶmMBp2`b /2 H� bû`B2 [mǶBHb /ûbB;M2Mi
2M �v�Mi `2+Qm`b ¨ mM2 bm++2bbBQM /2 bvK#QH2b TQûiB[m2b , H� KQ`i 2bi �HQ`b 2tTQbû2
�p2+ #2�m+QmT /2 /Bp2`bBiûX 1HH2 T2mi āi`2 /2b+`BTiBp2 2i ¨ T`BQ`B b�Mb +û`ûKQMB2
UaBt 622i lM/2`V- Q`;�MB[m2 2M bQmHB;M�Mi H� pBQH2M+2 /m K2m`i`2 2M T`ûT�`�iBQM
U.2ti2`V +QKTHĕi2K2Mi M2mi`�HBbû2 USmb?BM; .�BbB2b- G2b _2p2M�Mib- h`m *�HHBM;V-
Qm #B2M pû`Bi�#H2K2Mi iQm`K2Miû2 2i pBQH2Mi2 Uh?2 q�HFBM; .2�/VX

.�Mb aBt 622i lM/2`- H2 bT2+i�i2m` bmBi H2 [mQiB/B2M /ǶmM2 7�KBHH2 T`QT`Bûi�B`2
/ǶmM2 2Mi`2T`Bb2 /2 TQKT2b 7mMĕ#`2bX .2ti2`- [m�Mi ¨ HmB- 2bi mM �bb�bbBM +QMb+B2M@
+B2mt- [mB � #2bQBM- �m b2Mb };m`û- /2 im2` TQm` pBp`2 , Ŀ G� KQ`i [mǶBH T`QpQ[m2
UĘV HmB T2`K2i /2 b2 `û;ûMû`2`8 ŀX "B2M [m2 H� KQ`i bQBi HǶQ#D2i +2Mi`�H /�Mb +2b
/2mt /2`MBĕ`2b bû`B2b- iQmi H2b QTTQb2 2M �TT�`2M+2 , HǶmM2 b2 /û`QmH2 /�Mb mM2
2Mi`2T`Bb2 7�KBHB�H2 /2 TQKT2b 7mMĕ#`2b- HǶ�mi`2 /�Mb mM +2Mi`2 /2 TQHB+2 ¨ JB�KBX
GǶmM2 `�+QMi2 H2b i`�+�b 2i H2b T`Q#HĕK2b /ǶB/2MiBiûb 7�KBHB�mt [m2 bm#Bbb2Mi H2b
6Bb?2` �T`ĕb H� KQ`i /2 H2m` Tĕ`2 2i K�`B- i�M/Bb [m2 HǶ�mi`2 b2 7Q+�HBb2 bm` H2
T�`+Qm`b /ǶmM im2m` bQHBi�B`2 �ivTB[m2 M2 b2 #�b�Mi [m2 bm` mM Ŀ +Q/2 KQ`�H ŀ
U2M bm#biBimi /2b b2MiBK2Mib [mǶBH MǶ�``Bp2 T�b ¨ ûT`Qmp2`V BMp2Miû T�` bQM Tĕ`2
�}M /2 H2 T`Qiû;2` /2b �miQ`BiûbX GǶmM2 /û`QmH2 bQM BMi`B;m2 �miQm` /2 `QK�M+2b
Tbv+?QHQ;B[m2b- HǶ�mi`2 7QM+iBQMM2 +QKK2 mM i?`BHH2`X § HǶBMp2`b2- G2b _2p2M�Mib-
bû`B2 7`�MÏ�Bb2 U*�M�HYV /�Mb H�[m2HH2 /2b T2`bQMM2b /û+û/û2b `2pB2MM2Mi 7`�TT2`
�mt TQ`i2b /2 H2m`b T`Q+?2b b�Mb [mǶ�m+mM2 T`û+BbBQM b+ûM�`BbiB[m2 pB2MM2 bQmi2MB`
+2b ûpĕM2K2Mib- b2 /ûK�`[m2 iQmi /Ƕ�#Q`/ /2b T`Q/m+iBQMb �Kû`B+�BM2b T�` mM
`vi?K2 KQBMb /vM�KB[m2X SQm`i�Mi- +2ii2 bû`B2 2bi K�`[mû2 T�` HǶBMbTB`�iBQM /2b
KQ/ĕH2b T`û+û/�Mi- `�TT2H�Mi i`ĕb +H�B`2K2Mi /�Mb bQM ;ûMû`B[m2 H2 KQ/ĕH2 >"P
2i a?QriBK2 T`QTQbû T�` aBt 622i lM/2` 2i .2ti2`- i�M/Bb [m2 HǶ2bi?ûiB[m2 pBbm2HH2
`�TT2HH2 H2b T�vb�;2b 2i /2b �K#B�M+2b /2 hrBM S2�Fb U.�pB/ GvM+?- RNNy@RNNRVX
§ HǶQTTQbû /2b ;ûMû`B[m2b T�i+?rQ`Fb /�Mb H2b[m2Hb bQMi `2T`ûb2Miû2b [m2H[m2b
BK�;2b /2 HǶûTBbQ/2 [mB p� bmBp`2 U"�iiH2bi�` :�H�+iB+�- :H2M �X G�`bQM 2i _QM�H/
.X JQQ`2- kyy9V Qm /2b ;ûMû`B[m2b pBi`BM2b [mB pQMi TBQ+?2` T�`KB H2b KQK2Mib
K�`[m�Mib /2 H� b�BbQM 2M +Qm`b /2 /BzmbBQM UKQ/ĕH2 /QKBM�Mi /m`�Mi H2b �MMû2b
3y@NyV- H2b i`QBb ;ûMû`B[m2b- 2M THmb /2 H2m` �bT2+i bvK#QHB[m2- b2 T`ûb2Mi2Mi
+QKK2 /2b KB+`Q}+iBQMbX AH M2 bǶ�;Bi T�b /ǶBMi`Q/mB`2 H� bû`B2 T�` /2b BK�;2b Qm /2b
KmbB[m2b [mB bǶv `2i`Qmp2`QMi THmb i�`/ Ubm` H2 KQ/ĕH2 /ǶmM2 Qmp2`im`2 /ǶQTû`�V-
K�Bb /2 T`QTQb2` mM2 T2iBi2 ?BbiQB`2 2M ;mBb2 /ǶBMi`Q/m+iBQM UmM T`ûHm/2VX
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�BMbB- H2m` TQBMi +QKKmM b2 bBim2 �BMbB /�Mb +2ii2 Qmp2`im`2 2i /�Mb H2 `�TTQ`i
[mǶ2Mi`2iB2Mi H2 ;ûMû`B[m2 �p2+ H2b i?ĕK2b /2b /2mt bû`B2bX G� bm#bi�M+2 +QMiBM@
;2Mi2 /2 H� KQ`i b2K#H2 �#bQ`#û2- TmBb 2tTQbû2 +QKK2 mM2 `QmiBM2 [mQiB/B2MM2 2i
7�KBHBĕ`2- bm` 7QM/ /ǶûpQ+�iBQMb bvK#QHB[m2b i`�M+?�Mi2bX h�M/Bb [m2 +2b bû`B2b b2
/û`QmH2Mi /�Mb /2b mMBp2`b `û�HBbi2b- H� KQ`i T2mi û;�H2K2Mi �TT�`�ŗi`2 /�Mb mM
`2;Bbi`2 bm`M�im`2HX �BMbB- H2 Kvi?2 +BMûK�iQ;`�T?B[m2 /2b MQM@KQ`ib bǶBKTQ`i2
/�Mb H� bû`B2 iûHûpBbm2HH2- /ûi�+?�Mi �HQ`b H� KQ`i /ǶmM2 [m2H+QM[m2 Kûi�T?vbB[m2X
G2b +Q`Tb b2 Tmi`û}2Mi- H� T2Mbû2 K�;B[m2 /ûb2`i2 H� }+iBQM [mB T`ûb2Mi2 /ûbQ`K�Bb
/2b Ŀ KQ`i(b) [mB MǶ2M (}MBbb2Mi) T�b /2 `2p2MB` 2M K�bb2- UĘV H2m` K�B;`2 ûM2`;B2
MǶ2bi THmb +2HH2 /ǶmM /ûb2bTQB` 2t�Hiû- K�Bb #B2M /m i`Bbi2 2i `m/BK2Mi�B`2 BMbiBM+i
/2 +QMbQKK�iBQMe ŀX G2 `û+Bi /2 h?2 q�HFBM; .2�/ U6`�M+F .�`�#QMi- kyRyV-
�/�Tiû /ǶmM +QKB+ #QQF U_Q#2`i EB`FK�M- kyyjV- 2bi /QM+ Q`B2Miû p2`b mM2 +`BiB[m2
bQ+B�H2 /�Mb H�[m2HH2 Ŀ H2 `2HB;B2mt 2bi [m�bBK2Mi �#b2Mid ŀX G2b _2p2M�Mib U*�M�H
YV T`QTQb�Mi �HQ`b mM2 �Hi2`M�iBp2 BMû/Bi2 2i TQûiB[m2 �m Kvi?2 /m MQM@KQ`i-
h?2 q�HFBM; .2�/ ûi�Mi H� T`2KBĕ`2 i`�MbTQbBiBQM iûHûpBbû2 �Kû`B+�BM2 /ǶmM `û+Bi
xQK#B2b[m2- .2ti2` ûH�#Q`�Mi mM2 THQM;û2 �m +ƾm` /2 MQb T`BM+BT2b �tBQHQ;B[m2b-
2i aBt 622i lM/2` �#Q`/�Mi 7`QMi�H2K2Mi HǶB/û2 /2 /2mBH 2i /m H�+?û T`Bb2- +2b
[m�i`2 bû`B2b b2 `ûTQM/2Mi �p�Mi iQmi /�Mb H2m` bBM;mH�`Biû , BH b2`� [m2biBQM /2 H2b
+QM7`QMi2` 2Mi`2 2HH2b �}M /ǶBMi2``Q;2` H2b MQiBQMb KmbB+�H2b KBb2b 2M D2m 7�+2 ¨
HǶBKTQ`i�M+2 2i ¨ H� /Bp2`bBiû /2 H� KQ`iX SQm` +2H�- MQmb T`QTQbQMb /Ƕûi�#HB` mM2
�M�Hvb2 +QKT�`�iBp2 /2 H2m` ;ûMû`B[m2- �p�i�` /2 H� bû`B2- Q#D2i +mHi2 2i bB;M�im`2
7ûiB+?2 Ŀ /Ƕ2Mi`û2 /�Mb H� }+iBQM3 ŀX

§ i`�p2`b H2 /ûi�+?2K2Mi 2i H2 b2MiBK2Mi /ǶBM/Bzû`2M+2 [m2 /ûpQBH2Mi H2b
BK�;2b /2b ;ûMû`B[m2b- BH b2`� [m2biBQM /Ƕ�M�Hvb2` H2m` KmbB[m2 �BMbB [m2 H2m`
`�TTQ`i ¨ HǶBK�;2 �}M /ǶB/2MiB}2` H2 HB2M 2i H2b `2T`ûb2Mi�iBQMb Ĝ Qm �++QKT�;M2@
K2Mi Ĝ KmbB+�H2b /2 H� KQ`i 2M KmbB[m2X .�Mb mM T`2KB2` i2KTb- MQmb T`QTQbQMb
/ǶBbQH2` H2b BM/B+2b KmbB+�mt 2i H2m`b û[mBp�H2M+2b Kûi�T?Q`B[m2b ¨ HǶBK�;2 TQm`
ûi�#HB` mM2 +�`iQ;`�T?B2 /2b 2z2ib 2bi?ûiB[m2b b2 /û;�;2�Mi /2 +2b ;ûMû`B[m2b- 2i
/2 `2p2MB` bm` HǶ�miQMQKB2 T`Q/mBi2 T�` /2 i2Hb 2z2ibX LQmb T`ûb2Mi2`QMb 2MbmBi2
H2b ûHûK2Mib +�`�+iû`BbiB[m2b 2M `mTim`2 �p2+ H2b �ii2Mi2b 2i H2b HB2mt +QKKmMb
;ûMû`�H2K2Mi �ii�+?ûb �m /Bb+Qm`b bm` H� KQ`i- /�Mb HǶBMi2MiBQM /2 bQmHB;M2` H2m`b
K�MB72bi�iBQMb KmbB+�H2b 2i H2 `2MQmp2HH2K2Mi /2 HǶû+`Bim`2 /�Mb +2 [mB �TT�`�ŗi`�
āi`2 mM 2bT�+2 /2 HB#2`iû KmbB+�H2 T�`7QBb BM/ûT2M/�Mi- +QKK2 QM H2 p2``�- /m
`2bi2 /2 HǶûTBbQ/2X
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R G2 ;ûMû`B[m2 /ǶQmp2`im`2- mM2 BMbi�M+2 KmbB@
+�H2 ¨ T�`i

RXR J2bb2b bvK#QHB[m2b

GǶQmp2`im`2 KmbB+�H2 /2 aBt 622i lM/2` 2bi +QMÏm2 �miQm` /2 H� `ûTûiBiBQM
#BM�B`2 /ǶûHûK2Mib KQiBpB[m2b Ĝ H2b T?`�b2b bQMi 2Mi2M/m2b T�` ;`QmT2b /2 /2mt
Ĝ /m`�Mi mM2 KBMmi2 2i i`2Mi2 b2+QM/2b UTHmb /Bt b2+QM/2b /û/Bû2b �mt iBi`2b ,
+`û�i2m`b- `û�HBb�i2m` 2i b+ûM�`Bbi2b /2 HǶûTBbQ/2VX 1HH2 T`ûb2Mi2 mM2 2Mi`û2 2M
bi`2ii2 /2b BMbi`mK2Mib- bmT2`TQb�Mi H� KûHQ/B2 ¨ HǶmMB[m2 KQiB7 ?�`KQMB[m2 /m
TB�MQ KāHû ¨ HǶQbiBM�iQ /2b +Q`/2b TBxxB+�iB bm` /2mt K2bm`2bXG2 T`Q+2bbmb +`û�iB7
/2 h?QK�b L2rK�M- +QHH�#Q`�i2m` `û;mHB2` /Ƕ�H�M "�HH U�K2`B+�M "2�miv- RNNNV-
b2 /ûK�`[m2 /ǶmM2 i`�/BiBQM KmbB+�H2 }HKB[m2 [mB +QMbBbi2 ¨ i`�p�BHH2` bm` mM K�@
iû`B�m 2M ûi�i /2 }M�HBb�iBQMX AH M2 +QKTQb2 T�b- TQm` +2i 2t2`+B+2- bm` /2b BK�;2b
T`û2tBbi�Mi2b , Ŀ H� KmbB[m2 � ûiû û+`Bi2 2M T`2KB2` UĘV 2i HǶû[mBT2 ;`�T?B[m2 �
2MbmBi2 +`ûû H2b 2z2ib pBbm2Hb �}M /2 +Q``2bTQM/`2 ¨ H� KmbB[m2NX ŀ § HǶBMbi�` /2
HǶBHHmbi`�iBQM /ǶmM +HBT- +2ii2 /ûK�`+?2 `�TT2HH2 H� Kûi?Q/2 /2 i`�p�BH /2 +2`i�BMb
+QKTQbBi2m`b- �bb2x `�`2b- [mB T`û7ĕ`2Mi +QKTQb2` H� KmbB[m2 �p�Mi H2b BK�;2b- bm`
H� #�b2 /m b+ûM�`BQ Qm bBKTH2K2Mi /m `û+Bi 2i /2b BKT`2bbBQMb [mB bǶ2M /û;�;2Mi
U:�#`B2H u�`2/- 6`�M+Bb G�B- 2i+XVX �m +QMi`�B`2- H� KmbB[m2 /ǶQmp2`im`2 /2 .2ti2`-
+QKTQbû2 T�` _QH72 E2Mi- Ŀ � ûiû +�H+mHû2 TQm` +Q``2bTQM/`2 �m ;ûMû`B[m2 /ǶQm@
p2`im`2Ry ŀ 2i 7mi û+`Bi2 bm` mM KQMi�;2 i2KTQ`�B`2RRX S2M/�Mi 2MpB`QM mM2 KBMmi2
i`2Mi2- 2i bm` mM2 7Q`KmH2 `ûTûiBiBp2 i`ĕb bi`B+i2- H2 i?ĕK2 2M /2mt T�`iB2b U�#V b2
`ûTĕi2 ¨ HǶB/2MiB[m2 U��ǶV b�Mb �m+mM2 KQ/B}+�iBQM ?�`KQMB[m2 MB KûHQ/B[m2X G2b
b2mHb �DQmib BMbi`mK2Mi�mt +QM+2`M2Mi HǶ�``�M;2K2Mi 2i `2M7Q`+2Mi H� i`�MbBiBQM
2Mi`2 Ŀ � ŀ 2i Ŀ # ŀ- �p2+ mM +QMi`2+?�Mi /2 +Q`/2b 2i H2b +mBp`2b 2M /Qm#Hm`2 ¨
HǶQ+i�p2X G2 ;ûMû`B[m2 /2 .2ti2` Ua?QriBK2V b2 /û`QmH2 bm` H� KāK2 /m`û2 [m2
+2HmB /2 aBt 622i lM/2` U>"PV- /�Mb H� i`�/BiBQM /2b ;ûMû`B[m2b >"P- HQM;b 2i
Km2ib- /BbT2Mbûb /2 pQBt Qz- [mB M2 T2`K2ii2Mi T�b p`�BK2Mi /2 +QMi2tim�HBb2` H�
bû`B2X G2b KmbB[m2b bǶ�TT�`2Mi2Mi iQmi2b /2mt ¨ /2b 7Q`K2b `ûTûiBiBp2b +H�bbB[m2b
2i b2K#H2Mi �HQ`b i`Qmp2` mM2 `ûbQMM�M+2 /�Mb H� KmbB+�HBiû /m ;ûMû`B[m2 HmB@
KāK2- bQmKBb /Ƕ�TT�`�ŗi`2 2i /2 `û�TT�`�ŗi`2 /ǶûTBbQ/2 2M ûTBbQ/2X § HǶBK�;2 /2
+2b /2mt +QKTQbBiBQMb- H� KmbB[m2 /m ;ûMû`B[m2 /2b _2p2M�Mib- +QKTQbû T�` H2
;`QmT2 JQ;r�B- `2TQb2 bm` H2 T`BM+BT2 /m KBMBK�HBbK2 `ûTûiBiB7- mM2 7Q`KmH2 /2
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[m�i`2 K2bm`2b bm` H2b[m2HH2b b2mH2 +?�M;2 H� HB;M2 KûHQ/B[m2 �m pBQHQM+2HH2X G�
`ûTûiBiBQM ûi�Mi mM ûHûK2Mi T`2b[m2 ;ûMûiB[m2 /2 H� bû`B2 iûHûpBbû2- H� KmbB[m2
/2 h?2 q�HFBM; .2�/ bmBi û;�H2K2Mi +2 KāK2 /û`QmH2K2Mi , +QKTQbû2 /2 /2mt
T�`iB2b B/2MiB[m2b- H� b2+QM/2 `2TQb�2 bm` mM2 Q`+?2bi`�iBQM Hû;ĕ`2K2Mi p�`Bû2 T�`
`�TTQ`i ¨ H� T`2KBĕ`2X

oBbm2HH2K2Mi- H2 ;ûMû`B[m2 /2 aBt 622i lM/2` �Hi2`M2 /2b BK�;2b /ǶmM +B2H
#H2m +H�B` TmBb `2KTHB /2 Mm�;2b �p2+ /2b BK�;2b /ûpQBH�Mi H2 T�`+Qm`b T?vbB[m2 /m
+Q`Tb- /2 b� KQ`i ¨ bQM 2Mi2``2K2Mi- 2i MǶ2M Mû;HB;2 D�K�Bb H2b �bT2+ib bvK#QHB[m2b
+QMi2KTQ`�BMb UT�` 2t2KTH2- H2 +Q`Tb b�Mb pB2 bm` H2 #`�M+�`/ �p�M+2 p2`b H2b
/û#Q`/2K2Mib /ǶmM2 HmKBĕ`2 #H�M+?2 �p2m;H�Mi2VX � T`BQ`B- �m+mM2 +û`ûKQMB2 MǶ2bi
+ûHû#`û2 UH2 +Q`Tb T�bb2 /2 HǶ2K#�mK2K2Mi ¨ H� iQK#2 b�Mb +QMp2M�M+2V `ûpûH�Mi
�HQ`b HǶ�bT2+i ƾ+mKûMB[m2 /2 H� bû`B2 2i /2b /Bzû`2Mi2b `2HB;BQMb `2T`ûb2Miû2b HQ`b
/2 THmbB2m`b ûTBbQ/2bX lM +Q`#2�m `ĕ;M2 bm` H2 T`2KB2` 2i H2b /2`MB2`b TH�Mb-
MQM T�b bvK#QH2 /2 KQ`i +QKK2 bQM �++2TiBQM KQ/2`M2 H2 bmTTQb2- K�Bb 2M
Ŀ /ûKBm`;2 Qm K2bb�;2` /BpBMRk ŀX G2 ;`Qb TH�M 2i H2 i`ĕb ;`Qb TH�M T2`K2ii2Mi /2
K�b[m2` HǶB/2MiBiû /2b T2`bQMM2b T`ûb2Miû2b 2i M2 /ûpQBH2Mi [m2 /2b /ûi�BHb- /2b
#Qmib /2 pBb�;2b �MQMvK2b , H� KQ`i- +QKKmM2 2i T�`i�;û2- 2bi `2T`ûb2Miû2 bQmb
H2b i`�Bib /ǶmM2 BM+QMMm2X G2b KQmp2K2Mib /2 +�Kû`� �TTQ`i2Mi û;�H2K2Mi mM2
TQ`iû2 KvbiB[m2 �m ;ûMû`B[m2- 2z2+im�Mi /2b T�MQ`�KB[m2b p2`iB+�mt /2b+2M/�Mib
U/2 ?�mi 2M #�b- +?mi2- /2biBimiBQMV TmBb �b+2M/�Mib U/2 #�b 2M ?�mi- `ûpûH�iBQMVX
.m +B2H ¨ H� i2``2 TmBb /2 H� i2``2 �m +B2H- HǶ2bT�+2 /m ;ûMû`B[m2 /2 aBt 622i lM/2`
b2 +`Bbi�HHBb2 /�Mb +2ii2 /`QBim`2 ?Bû`�iB[m2X GǶ�Hi2`M�M+2 2Mi`2 /2b TH�Mb }t2b
/û+�/`ûb U?Q`KBb H2 TH�M +2Mi`�H bm` mM #Qm[m2i /2 ~2m`b �m +2Mi`2 /m +�/`2V
2i H2b KQmp2K2Mib T�MQ`�KB[m2b p2`iB+�mt +QMi`�bi2 �p2+ H� bQH2MMBiû T`2b[m2
?QbiBH2 /m +QMi2ti2 2i /2 H� 7`QB/2m` /2b +QmH2m`bX G� KmbB[m2- T`Q+?2 /2 HǶBK�;2-
Ŀ �bTB`2 ¨ mM2 bTB`Bim�HBiû (bvK#QHBbû2) T�` mM KQmp2K2Mi �b+2M/�Mi Dmb[mǶ¨
H� MQi2 �m@/2bbmb- K�Bb `2iQK#2 ¨ +?�[m2 7QBbRj ŀX G2 bT2+i�i2m` �bbBbi2 ¨ mM
bT2+i�+H2@TmxxH2 2i MǶ�T2`ÏQBi [m2 [m2H[m2b Q`M2K2Mib û;�`ûb [mB /û;�;2Mi mM2
BKT`2bbBQM /2 KQmp2K2Mi bi�iB[m2- `2i2Mm- `�TT2H�Mi �HQ`b H� 7Q+�HBb�iBQM ûi`�M;2
/m `āp2m` ûp2BHHû- T�`�Hvbû 2i BKTmBbb�Mi- [mB �bbBbi2 ¨ bQM T`QT`2 2Mi2``2K2MiX

hm2m` 2M bû`B2 H� MmBi- �M�Hvbi2 H2 DQm`- .2ti2` 2bi û;�H2K2Mi H2 M�``�i2m`
/2 bQM ?BbiQB`2 UpQBt QzV 2i �pQm2 /ĕb H2 T`2KB2` ûTBbQ/2 [mǶBH 2bi ?�#Biû /ǶmM
/Qm#H2 K�Hb�BM U[mǶBH MQKK2 H2 T�bb�;2` bQK#`2V [mB M2 pBi [m2 /�Mb H2 /ûbB` /2
im2`X G2 ;ûMû`B[m2- p2+i2m` /Ƕ2Mi`û2 /�Mb H� }+iBQM- T`QTQb2 �HQ`b �m bT2+i�i2m`
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H� H2+im`2 �K#B;mď /ǶmM2 `QmiBM2 K�iBM�H2 }HKû2 2M i`ĕb ;`Qb TH�M Ĝ mM2 T`2KBĕ`2
bBKBHBim/2- `2K�`[mQMb@H2- �p2+ aBt 622i lM/2`X G2b i2tim`2b Q`;�MB[m2b /2 H�
MQm``Bim`2 T2mp2Mi 7�+BH2K2Mi āi`2 +QM7QM/m2b �p2+ H� +?�B` ?mK�BM2 Ui`ĕb ;`Qb
TH�M bm` mM2 pB�M/2 `Qm;2 b�B;M�Mi2V- 2i �p2+ H2 b�M; U`�++Q`/ 2Mi`2 +QmTm`2 /2
`�bQB` 2i mM2 b�m+2 `Qm;2 h�#�b+QVX *2 T2iBi /ûD2mM2`- +�MMB#�H2- �m /2K2m`�Mi-
2bi 2MbmBi2 bmBpB /2 i`ĕb ;`Qb TH�Mb bm` H2b K�BMb 2i H2b /QB;ib /2 .2ti2` b2``2Mi
/Ƕ�#Q`/ mM }H /2Mi�B`2- TmBb /2b H�+2ib , H2b i`ĕb ;`Qb TH�Mb `2M7Q`+2Mi H2 +�`�+iĕ`2
bBM;mHB2` /2 +2b Q#D2ib 2M �TT�`2M+2 ?�#Bim2HbX .2ti2` 2M}H2 mM i22@b?B`i 2i bQM
pBb�;2 �TT�`�ŗi 2M bm`BKT`2bbBQM- +QKK2 bǶBH ûiQmz�Bi mM2 pB+iBK2X hQmi2b H2b
BM7Q`K�iBQMb +QMi2Mm2b /�Mb +2b ûHûK2Mib b2 `2i`Qmp2`QMi /�Mb H2 KQ/mb QT2`�M/B
/m im2m` UpB+iBK2 2K#�HHû2 /�Mb /m T�TB2` +2HHQT?�M2 TmBb imû2 ¨ HǶ�`K2 #H�M+?2
2i /ûK2K#`û2VX GǶmiBHBb�iBQM /m i`ĕb ;`Qb TH�M T2`K2i /2 bQmHB;M2` +2ii2 �K#B;mśiû
TmBb[m2 H� MQm``Bim`2 2i H2b Q#D2ib }HKûb MǶ�TT�`�Bbb2Mi [m2 T�`iB2HH2K2MiX G� Km@
bB[m2 `ûTQM/ �HQ`b �mt TQM+im�iBQMb bQMQ`2b bQmHB;M�Mi +2ii2 /BK2MbBQM +Q`TQ`2HH2
T�` /2b bQMQ`Biûb- /2b iBK#`2b Q`B2Mi�mt UT2`+mbbBQMb 2i b�x im`[m2V 2i /2b D2mt
/ǶBMi2MbBiû UH2b +mBp`2b DQmûb z- �TT�`BiBQM /2b pBQHQMb HQ`b /2 H� `2T`Bb2V , Ŀ CǶ�B Tm
7�B`2 ûK2`;2` mM2 i2tim`2 Q`;�MB[m2 2M 2tTû`BK2Mi�Mi THmbB2m`b +QK#BM�BbQMbR9 ŀ-
2tTHB[m2 _QH72 E2Mi ¨ T`QTQb /2 bQM i`�p�BH /ǶBMbi`mK2Mi�iBQMX AH bǶ�;Bi /QM+ /2
`2T`ûb2Mi2` H� KQ`i 2M T`QTQb�Mi mM2 `2H2+im`2 /2b +Q/2b pBbm2Hb 2i KmbB+�mt
/ǶmM2 BK�;2 ;Q`2 U/m p�KTB`2V- ¨ HǶBMp2`b2 /m ;ûMû`B[m2 /2 aBt 622i lM/2`- /QMi
H2b BK�;2b b2 bm++ĕ/2Mi 2M iûKQB;M�;2 /Bb+`2i /ǶmM2 KQ`i T�BbB#H2 bvMQMvK2 /2
`2TQb /m /û7mMi Ĝ +QMi`2 H2 `2TQb /2 .2ti2` THmiƬi [m2 /2 b� pB+iBK2X

G2b /2mt ;ûMû`B[m2b T`ûb2Mi2Mi- QM H2 +QKT`2M/ `�TB/2K2Mi- H2b KāK2b i2+?@
MB[m2b 7Q`K2HH2b /ǶBHHmbi`�iBQM- /QMi HǶ2KTHQB 7`û[m2Mi /m i`ĕb ;`Qb TH�M [mB +QMbBbi2
¨ /û+QMbi`mB`2 H2b +Q`Tb 2i H2b Q#D2ibX G2 i`ĕb ;`Qb TH�M b2 `2i`Qmp2 ¨ HǶB/2MiB[m2
/�Mb H2 ;ûMû`B[m2 /2 h?2 q�HFBM; .2�/ Ĝ HǶƾBH BM?mK�BM Ĝ [mB- K�H;`û b� #`Bĕp2iû
Ui`2Mi2 b2+QM/2bV T`ûb2Mi2 �p2+ +QMbBbi�M+2 H2b BK�;2b /ǶmM KQM/2 +?�QiB[m2 2i
/ûb2`iX § HǶBMp2`b2- H� M�im`2- BKKm�#H2R8- 2bi B/2MiB[m2 /�Mb H2b Qmp2`im`2b /2
aBt 622i lM/2` 2i G2b _2p2M�Mib- 2M TH�Mb /Ƕ2Mb2K#H2X G2b +B2Hb bQMi }HKûb 2M
TH�Mb }t2b- 2i H2 KāK2 T`Q+û/û /Ƕ�++ûHû`�iBQM /2 HǶBK�;2 bm` H2 /û}H2K2Mi /2b
Mm�;2b 2bi miBHBbû- /QMM�Mi HǶBKT`2bbBQM /ǶmM i2KTb T`2bbû- `2/Qm#Hû- /�Mb H2[m2H
H� KmbB[m2 b2 /ûi�+?2 /2b ûpûM2K2Mib- ûi`�M;ĕ`2 ¨ +2ii2 pBi2bb2 /2 /û}H2K2Mi 2i ¨
+2ii2 `�TB/Biû /2 i2KTQX �BMbB- iQmb +2b /ûi�BHb ?vT2`#QHB[m2b UKB+`Q+QbKB[m2b Qm
K�+`Q+QbKB[m2bV [m2 HǶQM `2i`Qmp2 /�Mb H2b /2mt ;ûMû`B[m2b TQH�`Bb2Mi HǶ�ii2MiBQM
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bm` /2b /ûi�BHb 2i T`QpQ[m2Mi HǶ�#bi`�+iBQM /m +Q`Tb- pQB`2 /2b T2`bQMM�;2b pBp�Mib-
[mB MǶ�TT�`�Bbb2Mi D�K�Bb iQmi ¨ 7�Bi 2MiB2`X *2ii2 /Bzû`2M+2 /2 7Q+�HBb�iBQM bmb+Biû2
T�` H� KQ`i `2MpQB2 �BMbB ¨ HǶQTTQbBiBQM 2bT`Bi@+Q`Tb bm` H�[m2HH2 H2b KmbB[m2b
b2K#H2Mi DQm2` �p2+ B`QMB2 U+Q`/2b TBxxB+�iQ- KBMBK�HBbK2 /Ƕ�++QKT�;M2K2Mi-
`ûTûiBiBQM- +�`�+iĕ`2 Hû;2` 2i �û`B2M /2 H� KûHQ/B2 TQm` mM /2b BK�;2b 2i mM
bmD2i /2K�M/�Mi 2M �TT�`2M+2 mM2 T`Q7QM/2m` ;`�p2 2i /ûMmû2 /m b2MiBK2Mi
/Ƕ2Mi?QmbB�bK2 +QKKmMB[mû T�` +2b KmbB[m2bV- Dmb[mǶ¨ bǶBM}Hi`2` /�Mb H� i2tim`2
KāK2 /2 HǶBK�;2- �m TQBMi /2 T`Q/mB`2 mM2 pû`Bi�#H2 T�`iBiBQM pBbm2HH2X

RXk lM2 T�`iBiBQM pBbm2HH2

ZmǶ2HH2b bQB2Mi +QKTQbû2b 2M �KQMi Qm �T`ĕb H2 KQMi�;2- H2b KmbB[m2b /2 +2b
;ûMû`B[m2b T`ûb2Mi2Mi /2 `B+?2b TQBMib /2 bvM+?`QMBbK2- p�`Bûb UKQMi�;2- KB+F2v@
KQmbBM;- ûpQ+�iBQM /m KQmp2K2Mi- 2i+XV- K�Bb iQmDQm`b �M�HQ;m2bX G� +QMbi`m+iBQM
`vi?KB[m2 KBMmiB2mb2 /m ;ûMû`B[m2 /2 aBt 622i lM/2` 2M �ii2bi2X G2b T�`iB+mH�`Biûb
Kûi`B[m2b /2 H� T�`iBiBQM bQMi bQmHB;Mû2b T�` H� KāK2 `û;mH�`Biû bQH7û;B[m2 ¨
HǶBK�;2 [mǶBH MQmb b2K#H2 Dmbi2 /2 +QKT�`2` ¨ mM2 T�`iBiBQM pBbm2HH2X h�M/Bb [m2 H2b
i`QBb K2bm`2b ¨ bBt i2KTb Uef9V /m`�Mi H2b[m2HH2b H2b +Q`/2b 2i H2 ?�mi#QBb /Ƕ�KQm`
bǶ�``āi2Mi �m T`Q}i /ǶmM i`�p�BH bm` H2 bQM- /2b TH�Mb T�`iB+mHB2`b �TT�`�Bbb2Mi ¨ +2b
2M/`QBib T`û+Bb- 2i �bbm`2Mi H2b `2bTB`�iBQMb Mû+2bb�B`2b ¨ +2ii2 +Qm`i2 M�``�iBQMX
G2 T`2KB2` 2bi mM2 pm2 `Qi�iBp2 /m +B2H , bB H2 KQMi�;2 ûTQmb2 H� Kûi`B[m2 /2 H�
T�`iBiBQM- H2 KQmp2K2Mi /2 H� +�Kû`� };m`2 ¨ bQM iQm` HǶBKT`2bbBQM ?vTMQiB[m2 /2b
#Qm`/QMM2K2Mib bQm|ûb /�Mb H2b `2;Bbi`2b 2ti`āK2bX G2 /2mtBĕK2 2bi mM i`BTiv[m2
/2 TH�Mb }t2b ;`QbbBbb�Mib , mM #Q+�H b2 pB/�Mi /2 bQM HB[mB/2 /Ƕ2K#�mK2K2MiX §
+2 KQK2Mi Qɍ bQMi 2t+Hmb H2b BMbi`mK2Mib KûHQ/B[m2b- HǶ2M+?�ŗM2K2Mi /2 +2b i`QBb
TH�Mb T2mi āi`2 `2T`ûb2Miû T�` /2b p�H2m`b `vi?KB[m2b i`ĕb T`û+Bb2b U};m`2 RVX

6B;m`2 R Ĝ avM+?`QMBbK2 Kûi`B[m2- aBt 622i lM/2`X
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G2 /2`MB2` TH�M Ui`ĕb ;`Qb TH�MV b2 7Q+�HBb2 �HQ`b bm` H2 +?Bz`2 [mB BM/B[m2 H2
MBp2�m /2 HB[mB/2- `�TT2H�Mi ¨ H� 7QBb H2 iBi`2 /2 H� bû`B2 2i H2 +?Bz`�;2 /2 K2bm`2
i2KTQ`�B`2 , bBtX 1M}M- H� /2`MBĕ`2 K2bm`2 ¨ bBt i2KTb- [mB +QM+Hmi H2 ;ûMû`B[m2-
2bi BHHmbi`û2 T�` H� `ûbQHmiBQM- 2M T�MQ`�KB[m2 /B�;QM�H /2b+2M/�Mi- /2 H� `Qi�iBQM
/m T`û+û/2Mi TH�M ûMQM+ûX G2 MQK /m +`û�i2m` /2 H� bû`B2 �TT�`�ŗi- H2 +Q`#2�m
T`2M/ bQM 2MpQH- 2i H2 iBi`2 2bi /ûpQBHû 2M bvM+?`QMBbK2 T�`7�Bi �p2+ H2b +`Q+?2b
/2b +Q`/2b TBxxB+�iBX lHiBK2 D2m /Ƕ2bT`Bi- [m2 HǶQM M2 T2mi /û+2H2` b�Mb �pQB` H�
T�`iBiBQM bQmb H2b v2mt- H2b K2bm`2b ¨ bBt i2KTb bi`m+im`2Mi /QM+ H2 ;ûMû`B[m2 ¨
i`QBb BMbi�Mib BKTQ`i�Mib U/û#mi- KBHB2m- }MV- �HQ`b [m2 H2 `2bi2 /2 H� T�`iBiBQM
2bi û+`Bi2 ¨ [m�i`2 i2KTbX G� KmbB[m2 +QMi`B#m2 ¨ };2` Qm `�H2MiB` H� pBi2bb2 /2
/û}H2K2Mi /2b BK�;2b 2i /2 HǶ?BbiQB`2 `�+QMiû2 BM/ûT2M/�KK2Mi /2 bQM ûTBbQ/2-
bQmHB;M�Mi �HQ`b bQM �bT2+i BMi2KTQ`2HX *2 +QMbi�i b2 `2i`Qmp2 û;�H2K2Mi HQ`b
/2b /2mt b2mH2b K2bm`2b /�Mb H2b[m2HH2b H2b +Q`/2b DQm2Mi �`+QX *2ii2 7QBb@+B- H2b
T2`+mbbBQMb bǶûiBQH2Mi 2i H2b MQi2b i2Mm2b bmbT2M/2Mi HǶBK�;2 /2b ~2m`b ~ûi`Bbb�Mi2b
?Q`b /ǶmM i2KTb TQm`i�Mi T`û+BTBiû T�` H2m` pB2BHHBbb2K2Mi �++ûHû`ûX .2 iQmb +2b
2z2ib bvM+?`QMB[m2b 2i `?ûiQ`B[m2b 2Mi`2 HǶBK�;2 2i H� KmbB[m2- BH 7�mi û;�H2K2Mi
bB;M�H2`- /�Mb H2b T`2KBĕ`2b b2+QM/2b H� bûT�`�iBQM /2b K�BMb bQmi2Mm2 T�` HǶ2Mi`û2
/2b +Q`/2b UH� T`2KBĕ`2 MQi2 /2 +2i �`Tĕ;2 bm` iB2`+2 KBM2m`2 +Q``2bTQM/ �HQ`b �m
/ûi�+?2K2Mi /2b /2mt K�BMb- H2 T`2KB2` i2KTb 2bi û;�H2K2Mi �TTmvû T�` mM2
+`Q+?2 bi�++�iQ /m ?�mi#QBbV Ĝ };m`2 kX

6B;m`2 k Ĝ �++`Q+?2 KmbB+�H2 /2 aBt 622i lM/2`- h?QK�b L2rK�MX

.2 THmb- +Ƕ2bi HǶ¨@+QmT /m T`2KB2` KQiB7 /û+H�Kû T�` H2 ?�mi#QBb /Ƕ�KQm` [mB
/û#HQ[m2 H� `Qm2 /m #`�M+�`/X G2 KQmp2K2Mi b2KB@+B`+mH�B`2 /2 H� `Qm2 �BMbB [m2 b�
i`�D2+iQB`2 p2`iB+�H2 +QMbû[m2Mi2 `2~ĕi2Mi �p2+ T`û+BbBQM H2 KQmp2K2Mi KûHQ/B[m2
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BHHmbi`ûX SQm` +QM+Hm`2 bm` +2ii2 �M�Hvb2 /2 iQmi2b H2b 7Q`K2b /2 bvM+?`QMBbK2b
+QMi2Mm2b /�Mb H2 ;ûMû`B[m2 aBt 622i lM/2`- bQmHB;MQMb mM2 /2`MBĕ`2 7QBb [m2
H2b /2`MB2`b TH�Mb `2bT2+i2Mi H2 /û+QmT�;2 Kûi`B[m2 /2 H� T�`iBiBQM /2 h?QK�b
L2rK�MX G¨ Qɍ H� KûHQ/B2 ûpQHm2 HB#`2K2Mi- Qb+BHH�Mi 2Mi`2 mM2 +�``m`2 ¨ bBt Qm ¨
[m�i`2 i2KTb- H2 KQMi�;2 �++2Mim2- T�` +2 [mǶQM TQm``�Bi �TT2H2` mM bvM+?`QMBbK2
Kûi`B[m2- H2b T`2KB2`b i2KTb /2 H� K2bm`2 U[mB +Q``2bTQM/2Mi �HQ`b ¨ HǶ�KQ`+2 /2
HǶQbiBM�iQ /2b +Q`/2bVX

§ bQM iQm`- H2 ;ûMû`B[m2 /2 .2ti2` b2 /BbiBM;m2 T�` /2mt ivT2b /2 bvM@
+?`QMBbK2b /Bzû`2Mib- 2i /2b BMi2`�+iBQMb p�`Bû2b 2Mi`2 BK�;2bfKmbB[m2fbQMX G2
T`2KB2`- �m b2Mb +H�bbB[m2 /m i2`K2 , /�Mb HǶBK�;2- H2b Q#D2ib Qm H2b ;2bi2b bQMi
T`BM+BT�H2K2Mi `2T`ûb2Miûb 2M KmbB[m2 T�` H2b T2`+mbbBQMb H�iBM2b [mB T2`K2ii2Mi
/2 #`mBi2` +2b [m2H[m2b ûHûK2Mib pBbm2HbX S�` 2t2KTH2- HQ`b[m2 H2 iBi`2 �TT�`�ŗi- BH
b2 `2KTHBi /2 `Qm;2- 2i /2b i�+?2b /2 b�M; û+H�#Qmbb2Mi H2 7QM/ D�mM2 �m MBp2�m
/2 H� H2ii`2 Ŀ _ ŀ- 2M T�`7�Bi bvM+?`QMBbK2 �p2+ H� #�bb2 2i H� KûHQ/B2X .m KāK2
bvM+?`QMBbK2- H2 KQmp2K2Mi /2 `�bQB` /2 .2ti2` U/m +Qm �m K2MiQMV +Q``2bTQM/
¨ H� T`2KBĕ`2 MQi2 /m KQmp2K2Mi +?`QK�iB[m2 �b+2M/�Mi /2 H� i`QKT2ii2- 2i H2
bQM /2 H� +Hû b2 `2iB`�Mi /2 H� b2``m`2 2bi BMi2MbB}û T�` mM2 +vK#�H2X .2 THmb- mM
i`B�M;H2 pB2Mi TQM+im2` mM2 /2KB@b2+QM/2 THmb i�`/ H� /2mtBĕK2 ;Qmii2 /2 b�M; [mB
iQK#2 /�Mb H2 H�p�#Q T2M/�Mi [m2 .2ti2` b2 `�b2X 1M `2i�`/ /ǶmM 7`�;BH2 BMbi�Mi-
+2 T`Q+û/û `�TT2HH2 �HQ`b H2b T`2KBĕ`2b KBMmi2b /2 aH22Tv >QHHQr- /m`�Mi H2b[m2HH2b
/2b ;Qmii2b /2 +B`2 7QM/m2 b2 `ûT�M/2Mi bm` H2 T�`+?2KBM [mB b+2HH2 H2 /2biBM
/2b T`Qi�;QMBbi2bX § +2i BMbi�Mi T`û+Bb- H� KmbB[m2 /2 .�MMv 1H7K�M- bvM+?`QM2
bm` H� T`2KBĕ`2 ;Qmii2- 2bi Hû;ĕ`2K2Mi /û+�Hû2 HQ`b[m2 H� b2+QM/2 ;HBbb2 bm` H2
T�TB2`X �BMbB- /�Mb +2b /2mt +�b i`ĕb bBKBH�B`2b- H� i2+?MB[m2 /m KB+F2vKQmbBM; 2bi
�bbBKBHû2 T�` H2b +QKTQbBi2m`b- TmBb /ûbi`m+im`û2 HQ`b /2 b� `2biBimiBQM ¨ HǶBK�;2X
AH 7�mi +2T2M/�Mi bB;M�H2` [m2 H2b 2z2ib /2 bvM+?`QMBbK2 ûi�B2Mi #2�m+QmT THmb
T`ûb2Mib HQ`b /m T`2KB2` KQMi�;2 /2 .2ti2`- 2i [m2 +2ii2 /Bbi�M+B�iBQM /m KQmbBM;
[m2 HǶQM +QMbi�i2 /�Mb H� p2`bBQM }M�H2 2bi /m2 ¨ mM KBMmi�;2 /Bzû`2Mi- �HQ`b [m2
H� KmbB[m2 �p�Bi /ûD¨ ûiû +QKTQbû2ReX G2 b2+QM/ bvM+?`QMBbK2 ûpQ[mû T`2M/ 2M
+QKTi2 iQmi2 HǶBKTQ`i�M+2 /2 H� /BK2MbBQM /m bQM UH2 #`mBi�;2 ûi�Bi /ûD¨ 2z2+imû
HQ`b /2 H� p2`bBQM i2KTQ`�B`2 /m ;ûMû`B[m2V- [m2 _QH72 E2Mi � 2bb�vû /ǶBM+Q`TQ`2`
¨ b� T�`iBiBQM , Ŀ G� +H�[m2 ([m2 .2ti2` b2 /QMM2 �}M /Ƕû+`�b2` H2 KQmbiB[m2)
ûi�Bi /ûD¨ H¨- D2 HǶ�B i`�p�BHHû2 +QKK2 mM ûHûK2Mi `vi?KB[m2Rd ŀX G2b i2tim`2b
/2b #`mBi�;2b b2 bmT2`TQb2Mi ¨ +2HH2 /2b BMbi`mK2Mib H�iBMb- +QKK2 H2 ;mB`Q T�`
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2t2KTH2- [mB i`Qmp2 mM û[mBp�H2Mi /�Mb H2 ;2bi2 /2 .2ti2` iQm+?�Mi TmBb `�b�Mi
b� #�`#2 M�Bbb�Mi2X .2b /Bx�BM2b /Ƕ2t2KTH2b bQMi `2Tû`�#H2b /�Mb +2 ;ûMû`B[m2 , H2
+Qmi2�m i`�M+?�Mi H� pB�M/2 ¨ H� T`2KBĕ`2 #Qm+?û2 bm` H2 KQiB7 bmbT2M/m �p�Mi H�
`2T`Bb2 /m i?ĕK2- H2b #`mBib /2 +Qmp2`ib- /2 +mBbbQM 2i /2 K�biB+�iBQM- `ûTQM/2Mi
2M û+?Q `vi?KB[m2 ¨ H� KmbB[m2 /2 _QH72 E2MiX AH MǶ2bi T�b Mû+2bb�B`2 /2 +Bi2`
iQmb +2b 2z2ib TQm` +QKT`2M/`2 [m2 H2b bQMb /2b Q#D2ib b2 7QMi 2Mi2M/`2 �p2+ THmb
/ǶBKTQ`i�M+2 HQ`b[m2 H� KmbB[m2 T2`/ 2M /2MbBiû BMbi`mK2Mi�H2 2i 2M BMi2MbBiûX
G2b i`ĕb ;`Qb TH�Mb T`2MM2Mi /QM+ 2M +QKTi2 H� /BK2MbBQM bQMQ`2 /2 HǶQ#D2i }HKû ,
H2 bQM /Bû;ûiB[m2 2bi 2Mi2M/m �p2+ b� bQm`+2 2i /2pB2Mi mM ûHûK2Mi /2 H� T�`iBiBQMX
G� KmbB[m2 2i HǶBK�;2 /�Mb2Mi- �B/û2b T�` H2b DmKT +mi �BMbB [m2 T�` H2b bm`7�+2b
TH�M2b 2i mMBH�iû`�H2b /m2b ¨ HǶû+?2HH2 /2b TH�Mb 2i ¨ HǶ�#b2M+2 b�BbBbb�Mi2 /2b
+QMi`2+?�KTbX 1M bQKK2- H2 i`�p�BH /2 _QH72 E2Mi bm` mM KQMi�;2 MQM /û}MBiB7 �
T2`KBb HǶûK2`;2M+2- ?2m`BbiB[m2- /2 +2b /2mt ivT2b /2 bvM+?`QMBbK2 , mM T`2KB2`
2M 7Q`K2 /2 Ŀ #`mBi�;2 ŀ- 2M BKBi�iBQM /m bQM T`Q/mBi T�` H2b BMbi`mK2Mib- 2i mM
/2mtBĕK2 Hû;ĕ`2K2Mi /û+�Hû- /ûbi`m+im`�Mi- [mB /QMM2 ¨ HǶBK�;2 mM2 BKT`2bbBQM
/2 T�`iBiBQM pBbm2HH2X

RXj AM/ûT2M/�M+2 KmbB+�H2

G¨ Qɍ H2 ;ûMû`B[m2 /2 aBt 622i lM/2` T`ûb2Mi2 /2b ûHûK2Mib i2KTQ`2Hb /Bb@
i2M/mb 2i ûH�biB[m2b- H2 ;ûMû`B[m2 /2 .2ti2` T`QTQb2 �m +QMi`�B`2 HǶBK�;2`B2 /ǶmM
i2KTb +QM/2Mbû U¨ HǶ2t+2TiBQM /m /ûT?�b�;2 T`Q/mBi T�` H2 bvM+?`QMBbK2 /û72+@
im2mt 2M `�BbQM /m b2+QM/ KQMi�;2VX .�Mb +2 /2`MB2`- HǶB`QMB2 b2 bBim2 ¨ THmbB2m`b
MBp2�mt , /�Mb H2 +QKK2Mi�B`2 bQMQ`2 /2b i?ĕK2b KmbB+�mt /2 _QH72 E2Mi- 2i
/�Mb H� `mTim`2 +`ûû2 T�` H2 +�`�+iĕ`2 /�Mb�Mi �BMbB [m2 H� /Bbi�M+B�iBQM 2Mi`2 H2b
�TT�`2M+2b +QMi`�/B+iQB`2b /m im2m`X G2b bvM+?`QMBbK2b `2bT2+iB7b i`ĕb i`�p�BHHûb
/�Mb H2b /2mt ;ûMû`B[m2b +QMi`B#m2Mi ¨ �++2Mim2` HǶBM/ûT2M/�M+2 /2b /2mt Q#D2ib
T�` `�TTQ`i �mt ûTBbQ/2b [mB pQMi bmBp`2- iQmDQm`b /�Mb H2 `2bT2+i /2 HǶmMBp2`b
ûK2`;2�Mi /m `û+Bi , H� KmbB[m2 /2 .2ti2` Qm /2 aBt 622i lM/2` 2bi miBHBbû2 /ǶmM2
K�MBĕ`2 /Bzû`2Mi2 /�Mb H2 ;ûMû`B[m2 2i /�Mb H2b ûTBbQ/2bX

§ HǶBMp2`b2- �m+mM TQBMi /2 bvM+?`QMBbK2 M2 T2mi āi`2 `2H2pû �p2+ Dmbi2bb2
/�Mb H2b ;ûMû`B[m2b /2 h?2 q�HFBM; .2�/ Qm G2b _2p2M�Mib- H� KmbB[m2 bm`pQH2
H2b HB2mt �HQ`b T`ûb2Miûb- i�M/Bb [mǶ�m+mM BM/B+2 /2 H� bû`B2 iûHûpBbû2 MǶ�TT�`�ŗi /�Mb
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H2b ;ûMû`B[m2b /2 aBt 622i lM/2` 2i .2ti2`X *Ƕ2bi /QM+ H� i`ĕb ;`�M/2 T`QtBKBiû /2
H� KmbB[m2 �p2+ H2b BK�;2b /�Mb +2b /2mt /2`MB2`b ;ûMû`B[m2b [mB T2`K2i /Ƕ�{`K2`
[m2- K�H;`û H2m` �TT`Q+?2 2i H2m`b /Bzû`2M+2b bivHBbiB[m2b +QMbû[m2Mi2b- BHb bǶBMb@
+`Bp2Mi /�Mb mM2 KāK2 HQ;B[m2 KmbB+�H2X G2 ;ûMû`B[m2 ûi�Mi TH�+û 2M Qmp2`im`2
2i 2M `�TT2H bvbiûK�iB[m2 ?2#/QK�/�B`2- BH 2bi TQbbB#H2 /2 T�`H2` /ǶûK�M+BT�iBQM
/2 HǶ2bT�+2 }+iBQMM2H- �B/û T�` H2b /Bzû`2Mib TQBMib /2 bvM+?`QMBbK2 /QMi BH � ûiû
[m2biBQM , �BMbB- H� KmbB[m2 T2`K2i /2 bivHBb2` H2 `û2H }+iBQMM2H [mǶ2HH2 T`û+ĕ/2-
H2[m2H /2pB2Mi ¨ bQM iQm` mM �p�i�` /2 b� T`QT`2 }+iBQMX H2b ;ûMû`B[m2b /2 .2ti2`
2i /2 aBt 622i lM/2` 2tBbi2Mi 2M i�Mi [mǶmMBp2`b }+iBQMM2Hb T`2b[m2 BM/ûT2M/�MibX
G2b +QKTQbBi2m`b QMi KāK2 2M +QKKmM /2 MǶ�pQB` i`�p�BHHû bm` +2b bû`B2b [m2
TQm` H2m`b ;ûMû`B[m2b mMB[m2K2Mi- T`Qmp�Mi mM2 7QBb /2 THmb H2m` �miQMQKB2 �p2+
H2 `2bi2 /2b ûTBbQ/2b- �HQ`b +QM}ûb KmbB+�H2K2Mi ¨ .�MB2H GB+?i U.2ti2`V 2i _B+?�`/
J�`pBM UaBt 622i lM/2`VR3X G2b KmbB[m2b /2 +2b ;ûMû`B[m2b /2pB2MM2Mi /�Mb +2b
/2mt +�b mM2 pQBt BMbiBM+iBp2 /m `û+Bi [mB T`û+ĕ/2 H2 KQM/2 bû`B2H 2M +`û�iBQMX PM
2M Qm#HB2`�Bi T`2b[m2- ¨ H2b û+Qmi2`- [m2 H� KQ`i MǶ2bi D�K�Bb HQBMX

k 1i TmBb H� KQ`i [mB 2bi iQmi �m #Qmi , T`QtBKBiû
2i +QMi`�bi2 KmbB+�H

*2b ;ûMû`B[m2b /2 bû`B2- MQmb HǶ�pQMb /ûD¨ û+`Bi- QMi 2M +QKKmM /2 MQmb K2ii`2
�p2+ #`mi�HBiû 7�+2 ¨ 7�+2 �p2+ H� KQ`iX G� [m2biBQM b2 TQb2 /QM+ /2 b�pQB` +QKK2Mi
H� KmbB[m2 `û�;Bi , 2bi@2HH2 miBHBbû2 TQm` �T�Bb2` Qm �m +QMi`�B`2 TQm` `2M7Q`+2` mM
b2MiBK2Mi /Ƕ�MtBûiû \ § KQBMb [mǶ2HH2 M2 T2`K2ii2- BM }M2- /2 `2;�`/2` �BHH2m`b-
/2 +?�M;2` /2 bmD2i- 2i /Ƕ2M Qm#HB2` H2 T`QTQb \

kXR lM2 KQ`i 2M MQB`2

G2 ;ûMû`B[m2 /ǶQmp2`im`2 /2 h?2 q�HFBM; .2�/ Dmti�TQb2 THmbB2m`b BK�;2b
bQK#`2b U/�Mb mM2 i2+?MB[m2 T`Q+?2 /m +QKB+ KQiBQM- `�TT2H�Mi �HQ`b b� }HB�iBQM
�p2+ H� #�M/2 /2bbBMû2 /ǶQ`B;BM2 2M MQB` 2i #H�M+V 2i /ûpQBH2 /2b HB2mt 2i /2b
T�vb�;2b /ǶmM KQM/2 2M /û+QKTQbBiBQMX *Ƕ2bi mM2 KQ`i ;ûMû`�HBbû2 /QMi BH 2bi
[m2biBQM- `�TT2Hû2 2M KmbB[m2 T�` mM QbiBM�iQ KûHQ/B[m2 2i `vi?KB[m2 �mt +Q`/2b-
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/û+HBMû 2M mM2 +�b+�/2 /2 iB2`+2b /2b+2M/�Mi2b bm` i`QBb �++Q`/b KBM2m`b BbQHûb UbQH
KBM2m` f �B;m- KB # KBM2m` f Kû/BmK- /Q KBM2m` f ;`�p2V KQmp2K2Mi iQK#�MiX
GǶ2M+?�ŗM2K2Mi /2b /2mt T`2KB2`b �++Q`/b +Q``2bTQM/ ¨ HǶ?�`KQMB2 [m2 HǶQM `2@
i`Qmp2 /�Mb H2b /2mt T`2KBĕ`2b K2bm`2b /2 Ŀ h?2 AKT2`B�H J�`+? ŀ /2 ai�` q�`b 2i
`2bi2 �bbBKBHû BMbiBM+iBp2K2Mi /�Mb +2b BK�;2b ¨ mM2 b2Mb�iBQM /2 /û+HBM- +QM}`Kû2
T�` +2ii2 +?mi2 bm` HǶ�++Q`/ /2 /Q KBM2m`X .m`�Mi [m2H[m2b b2+QM/2b- mM2 KQMi`2
¨ ;Qmbb2i �p�M+2 �m `vi?K2 2z`ûMû /2b BK�;2b- H2b ?2m`2b /û}H2Mi 2i �ii2bi2Mi /m
`vi?K2 BMi2`M2 �m ;ûMû`B[m2 , H2 i2KTb 2bi �++ûHû`û T�` H� pBi2bb2 /m KQMi�;2 2i
b� `�TB/Biû /2 /û}H2K2MiX *2b /2mt ûHûK2Mib b2 `2i`Qmp2Mi /�Mb H2 i2KTQ ûH2pû
/2 H� KmbB[m2 2i T�` H2b +?�M;2K2Mib /2 Kûi`B[m2 7`û[m2MibX G2b T`2KB2`b i2KTb
/2 +?�[m2 K2bm`2 bQMi K�`[mûb T�` mM2 +`Q+?2 bi�++�iQ �mt pBQHQM+2HH2bX G2b
�++2Mib bQMi �BMbB /ûTH�+ûb 2i +QMi`B#m2Mi ¨ H� /û+QKTQbBiBQM `vi?KB[m2 /2 H�
KmbB[m2 �bbQ+Bû2 ¨ H� /û+QKTQbBiBQM Q`;�MB[m2 /ǶmM KQM/2 TQbi@�TQ+�HvTiB[m2X
*2ii2 pBbBQM Mû;�iBp2 2i b�Mb 2bTQB` /ǶmM2 KQ`i /2bi`m+i`B+2 `2i`Qmp2 }M�H2K2Mi
mM `ƬH2 THmb +H�bbB[m2- 2KT�i?B[m2 2i `�TT2HH2 H� KmbB[m2 /2 ;ûMû`B[m2 /2 :?Qbi
q?BbT2`2`X .�Mb +2ii2 /2`MBĕ`2- mM2 KûHQ/B2 +`Bbi�HHBM2 DQmû2 bm` mM +H�pB2` ivT2
+ûH2bi� �m[m2H b2 `�DQmi2Mi /2b pQBt +H�B`2b 2i /B�T?�M2b- /�Mb H2 bivH2 /2 .�MMv
1H7K�M U1/r�`/ �mt K�BMb /Ƕ�`;2MiV bvK#QHBb2 mM KQM/2 7ûû`B[m2 2i bm`M�im`2HX
GǶĿ 2z2i #Qŗi2 ¨ KmbB[m2RN ŀ- +QKK2 HǶ�TT2HH2 *û+BH2 *�`�vQH- 2bi �bbQ+Bû ¨ mM
+2`i�BM ivT2 /2 KmbB[m2 �m +BMûK� 7�Mi�biB[m2- /Ƕ>�HHQr22M ¨ HǶ1tQ`+Bbi2 2M
T�bb�Mi T�` ambTB`B�- Qm THmb `û+2KK2Mi h?2 _BM; 2i G2 G�#v`BMi?2 /2 S�MX .�Mb
H2 KāK2 bivH2 Ŀ #Qŗi2 ¨ KmbB[m2 ŀ- H2 ;`QmT2 JQ;r�B +QKTQb2 H� KmbB[m2 /m
;ûMû`B[m2 /2b _2p2M�Mib U*�M�HYVX G2 ;ûMû`B[m2 2bi `û�HBbû /�Mb mM bivH2 T`Q+?2
/2b T`Q/m+iBQMb >"P- H2b `2p2M�Mib �TT�`�Bbb2Mi bm#HBKûb- ¨ i`�p2`b mM `2~2i U2�m-
pBi`2V 2i M2 bQMi �T2`Ïmb [mǶ¨ i`�p2`b mM Kû/BmKX G2b BK�;2b bQMi `�H2MiB2b UH2 +?�i
�ii`�T2 mM T�TBHHQMV T�` mM2 KmbB[m2 �iKQbT?û`B[m2 KBMBK�HBbi2 U[m�i`2 K2bm`2b
KBb2b 2M #Qm+H2V DQmû2 T�` mM ûi`�M;2 [m�imQ` UmM2 T2`+mbbBQM- mM ;HQ+F2MbTB2H- mM
TB�MQ 2i mM pBQHQM+2HH2V Ĝ };m`2 jX lM ~Qii2K2Mi /�Mb H� KQ/�HBiû- mM2 BKT`2bbBQM
/2 +�HK2 T�` H2 i2KTQ `2H�+?û- 2i HǶûTm`2 BMbi`mK2Mi�H2 `�TT2HH2Mi HǶBM+2`iBim/2
/�Mb H�[m2HH2 Qb+BHH2Mi H2b T`Qi�;QMBbi2b- THQM;ûb 2Mi`2 H� pB2 2i H� KQ`iX

h�M/Bb [m2 H� KmbB[m2 /2b ;ûMû`B[m2b T`û+û/2Mib T�`pB2Mi ¨ M2mi`�HBb2` H2b
BKT`2bbBQMb KQ`#B/2b T�` /2b T`Q+û/ûb p�`Bûb UB`QMB2- /�Mb2- 2i+XV- H� KmbB[m2
/2b _2p2M�Mib 2i /2 h?2 q�HFBM; .2�/ �#Q`/2 H2 bmD2i 7`QMi�H2K2MiX G� K�iBĕ`2
M�``�iBp2 /2 +2ii2 Qmp2`im`2 2bi +QMbiBimû2 /2b KāK2b ûHûK2Mib- H2b HB2mt /2 HǶ�+iBQM
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6B;m`2 j Ĝ �++`Q+?2 KmbB+�H2 /2 G2b _2p2M�Mib- JQ;r�BX

bQMi 2tTQbûb- H2 +QMi2ti2 2bi bm;;û`û THmb [m2 `û2HH2K2Mi KQMi`ûX .Ƕ�mi`2b bû`B2b
QMi mM `�TTQ`i M�``�iB7 /Bzû`2Mi �p2+ H� KQ`i- +QKK2 +Ƕ2bi H2 +�b /2 .2�/ GBF2
J2- HǶ?BbiQB`2 /ǶmM2 ?mK�BM2 /2p2Mm2 7�m+?2mb2 �ii2M/�Mi b� T`QT`2 /BbT�`BiBQM
/û}MBiBp2X G2 ;ûMû`B[m2 bQmHB;M2 H2 +�`�+iĕ`2 +QKB[m2- ?mKQ`BbiB[m2 /m ;2M`2 /2
H� bû`B2- T`QTQb�Mi KmbB+�H2K2Mi mM2 b�Hb�- [mB i`Qmp2 �HQ`b mM2 �mi`2 `û7û`2M+2
THmb Hû;ĕ`2 /�Mb H2 ;ûMû`B[m2 /2 a2t �M/ h?2 *Biv U>"P- RNN3@kyy9V , HǶmiBHBb�iBQM
/ǶmM2 KmbB[m2 B`QMB[m2 bm;;ĕ`2 [m2 T�`7QBb- H� KQ`i bǶ?�#BHH2 �mbbB 2M `Qb2X

kXk lM2 KQ`i 2M `Qb2

�m +BMûK�- H� pBQH2M+2 b2 i`�/mBi 2M KmbB[m2 T�` /2b i`�Bib �HH�Mi /2 H�
/BbbQM�M+2 UTQm` bQM �bT2+i +?�QiB[m2 2i /ûbQ`;�MBbûV �mt �B;mb bi`B/2Mib /m
pBQHQM- Dmb[mǶ¨ HǶmiBHBb�iBQM �TTmvû2 /2 `2;Bbi`2b QTTQbûb , Ŀ /2b };m`2b `vi?@
KB[m2b 2M i`ûKQHQ T2mp2Mi �mbbB āi`2 miBHBbû2b TQm` i`�/mB`2 H� M2`pQbBiû /Ƕûi�ib
/Ƕ2t+Bi�iBQM- H2b 7`BbbQMb /2 T2m` UT`Q+û/û 7`û[m2KK2Mi miBHBbû /�Mb H2b pB2mt }HKb
/ǶûTQmp�Mi2VkyX ŀ G2 T�`�HHĕH2 2Mi`2 H2 T2`bQMM�;2 /Ƕ�Mi?QMv S2`FBMb /�Mb Sbv+?Q
U/QMi H2b /2mt K2m`i`2b bQMi �++QKT�;Mûb /2 ;HBbb�M/B /2 +Q`/2bV 2i .2ti2` 2bi
b�BbBbb�Mi- b�Mb TQm` �mi�Mi [m2 HǶBHHmbi`�iBQM KmbB+�H2 M2 bmBp2X aB _QH72 E2Mi
�{`K2 MǶ�pQB` i`�p�BHHû [m2 bm` [m2H[m2b BM/B+�iBQMb /2b T`Q/m+i2m`bkR QM T2mi
iQmi27QBb i`Qmp2` mM2 T�i2`MBiû KmbB+�H2 ¨ HǶ2bT`Bi /m ;ûMû`B[m2 /2 .2ti2`- /�Mb
H� b2mH2 KmbB[m2 2Mi2M/m2 /�Mb J H2 K�m/BiX G� KûHQ/B2 /2 S22` :vMi U1/p�`/
:`B2;V bB|Qiû2 T�` H2 im2m` �p�Mi +?�[m2 K2m`i`2 b2 `2i`Qmp2 ¨ H� 7QBb /�Mb HǶ�HHm`2
#QBiBHH�Mi2 /m ;ûMû`B[m2 /2 .2ti2` U/�Mb H2[m2H H2b `vi?K2b #BM�B`2b bQMi brBM;mûbV
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2i /�Mb H2 KQiB7 `vi?KB[m2 `û+m``2Mi �m ?�mi#QBb /Ƕ�KQm` /m ;ûMû`B[m2 /2 aBt 622i
lM/2`X G2b KmbB[m2b /2 H� KQ`i M2 bQMi T�b iQmDQm`b KQ`i2HH2bĘ .Ƕ�BHH2m`b- iQmi
+QKK2 GBbxi [mB- Ŀ b�Mb bQM _2[mB2K UR3e3V UĘV b2 /û72M/ /2 pQmHQB` ǳ+QHQ`2`
H� KQ`i 2M MQB`Ǵkk ŀ- H2 /2mBH MǶ2bi T�b i`Bbi2 /�Mb aBt 622i lM/2` , mM2 pBp2
KûHQ/B2 �m KQmp2K2Mi pB`2pQHi�Mi /ǶmM2 #`Q/2`B2 bm` mM2 iB2`+2 UKBM2m`2 TmBb
K�D2m`2V �ii2B;M�Mi mM2 b2+QM/2 K�D2m`2 �b+2M/�Mi2- TmBb `ûTûiû2 ¨ HǶB/2MiB[m2 ¨
H� K2bm`2 bmBp�Mi2- b2 +?�`;2 /Ƕ�MMQM+2` H� +QmH2m`X "B2M [m2 H2 i?ĕK2 /m ?�mi#QBb
/Ƕ�KQm` M2 b2 /ûTH�+2 [m2 /�Mb mM �K#Bimb /2 [m�`i2 Dmbi2- b� KQ#BHBiû +QMi`2/Bi
H� `B;B/Biû +�/�pû`B[m2 [mB b2 /û;�;2 /2b BK�;2b /m ;ûMû`B[m2X G2 i?ĕK2 T`BM+BT�H
2bi DQmû �p2+ Hû;ĕ`2iû- BH b2 7�Bi T`2b[m2 /�Mb�Mi U/�Mb HǶ�bT2+i +B`+mH�B`2 /2 +2 D2m
/ǶBMi2`p�HH2bV HQ`b[mǶBH `2#QM/Bi bm` H� iB2`+2 BM7û`B2m`2 ¨ bQM �ii�[m2- KBM2m`2 TmBb
K�D2m`2 U};m`2 9VX

6B;m`2 9 Ĝ >�mi#QBb /Ƕ�KQm`- aBt 622i lM/2`X

GǶQbiBM�iQ �mt +Q`/2b- DQmû TBxxB+�iB- 2bi /Ƕ�#Q`/ T`ûb2Miû �++QKT�;Mû T�` mM
�++Q`/ TH�[mû /�Mb HǶ�B;m /m TB�MQ U/2mt /Qm#H2b +`Q+?2b pB2MM2Mi i`Qm#H2` H�
`û;mH�`Biû `vi?KB[m2 BMbi�m`û2 T�` H2b +`Q+?2bVX AH /û#mi2 mM2 T`2KBĕ`2 7QBb U�M@
iû+û/2MiV bm` mM �K#Bimb i`ĕb H�`;2 UmM2 Q+i�p2 2i /2KB2V 2i };2 b� K�`+?2
�b+2M/�Mi2 bm` H� [mBMi2 Qmp2`i2 UbB #ûKQHV /2 HǶ�++Q`/ /2 bBti2 �DQmiû2- +QKK2
mM2 [m2biBQM bmbT2M/m2- b�Mb `ûTQMb2 Dmb[mǶ¨ H� K2bm`2 bmBp�Mi2 U+QMbû[m2MiVX
ai�#BHBbû2 bm` mM2 Tû/�H2 /2 KB #ûKQH- H� [m2biBQM `2iQK#2 bm` mM bB #ûKQH
¨ HǶQ+i�p2 BM7û`B2m`2- `272`K�Mi +2 +v+H2 [mB �++QKT�;M2`� bvbiûK�iB[m2K2Mi H�
K�`+?2 /m ?�mi#QBb /Ƕ�KQm` U};m`2 8VX

6B;m`2 8 Ĝ PbiBM�iQ /2 +Q`/2b TB[mû2b- aBt 622i lM/2`X
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h?QK�b L2rK�M 7�Bi /QM+ H2 +?QBt /2 H� K�HB+2X _QH72 E2Mi- [m�Mi ¨ HmB- QTi2
TQm` H� /�Mb2 2i H� /mTHB+BiûX hQmi /Ƕ�#Q`/- 2M +2 [mB +QM+2`M2 HǶBMbi`mK2Mi�iBQM ,
H2b T`Q/m+i2m`b bQm?�Bi2Mi [m2 H� +QKTQbBiBQM /2 E2Mi `2~ĕi2 iQmi2b H2b B/2MiBiûb
+mHim`2HH2b /2 JB�KB- Qɍ b2 /û`QmH2 HǶ�+iBQMX PM 2Mi2M/ �HQ`b /�Mb H2 ;ûMû`B[m2 /2
.2ti2` Ŀ mM ;mB`Q- /2b T2`+mbbBQMb H�iBM2b- mM b�x im`+ 2i mM `vi?K2 Hû;ĕ`2K2Mi
ǳ`2;;�2ǴkjX ŀ 1MbmBi2- /m TQBMi /2 pm2 /2 H� +QKTQbBiBQM 2M 2HH2@KāK2X lM2
#`Q/2`B2 BM7û`B2m`2- bm` H� [mBMi2 /BKBMmû2- `2pB2Mi +QMbi�KK2Mi 2M ;mBb2 /2
bB;M�im`2 U};m`2 eVX

6B;m`2 e Ĝ "`Q/2`B2 BM7û`B2m`2 bm` [mBMi2 /BKBMmû2 .2ti2`X

GǶQbiBM�iQ �BMbB `ûTûiû T2`K2i /2 `ûbmK2` H� T�`iB2 Ŀ � ŀ /2 H� KûHQ/B2 ¨ +2
T`Q+û/û 2i /2 bmBp`2 b2b #`ĕp2b KQ/mH�iBQMb UKB KBM2m` Ĝ /Q K�D2m` Ĝ KB KBM2m`V
2M T`ûT�`�iBQM /2 HǶûHûK2Mi Ŀ # ŀX G� /BbbQM�M+2 T`QpQ[mû2 T�` H� `ûTûiBiBQM
bvbiûK�iB[m2 /2 +2ii2 �TTQ;;B�im`2 T2`K2i /2 `2M7Q`+2` HǶ�bT2+i bvK#QHB[m2 /2
HǶBK�;2 , H� KmbB[m2 /m ;ûMû`B[m2 /2 .2ti2` T�`iB+BT2 TH2BM2K2Mi ¨ ûH�#Q`2` H2
b2+QM/ /2;`û `ûpûHû T�` +2ii2 +û`ûKQMB2 K�iBM�H2 /m b�M;X G� `2T`Bb2 /m i?ĕK2 2bi
bQmHB;Mû2 T�` /2mt K2bm`2b +QMi2M�Mi mMB[m2K2Mi /2b #H�M+?2b- KQ/mH�iBQM bm`
H� ;�KK2 KBM2m`2 KûHQ/B[m2 /2b+2M/�Mi2 p2`b H� iQM�HBiû T`BM+BT�H2 UKB KBM2m`VX

6B;m`2 d Ĝ JQmp2K2Mi +QMi`�B`2- .2ti2`X

*2ii2 T�mb2 BMi2``QKTi #`mb[m2K2Mi H2 i?ĕK2X G2b /2mt pQBt b2 /ûbQHB/�`Bb2Mi
2M mM KQmp2K2Mi +QMi`�B`2 bm` mM2 iB2`+2 K�D2m`2 TmBb bm` mM2 bBti2 K�D2m`2 ,

R8



H� b2MbB#H2 U`ûOV 2bi /Qm#Hû2 T�` b� iB2`+2 KBM2m`2 U7�OV Ĝ };m`2 dX *2 `2TQb
�iKQbT?û`B[m2 bm` +2i �++Q`/ BM+QKTH2i /2 b2TiBĕK2 /2 /QKBM�Mi2 /2 KB +QMi`B#m2
¨ bmbT2M/`2 /2 7�ÏQM Kvbiû`B2mb2 +2ii2 T`2KBĕ`2 T�`iB2 KmbB+�H2- mM2 /2KB@+�/2M+2
KûHQ/B[m2- mM2 [m2biBQM /QMi H� b2mH2 `ûTQMb2 b2`� HǶ�{`K�iBQM /m i?ĕK2 Ŀ � ŀ
U`2T`Bb2V- THmb ûM2`;ûiB[m2- BMi2MbB}û2 T�` mM2 MQmp2HH2 T`Q7QM/2m` BMbi`mK2Mi�H2 ,
HǶ�DQmi /ǶmM2 b2+iBQM /2 +Q`/2b- /ǶmM2 #�bb2 ûH2+i`B[m2 [mB M2 iQK#2 D�K�Bb bm` H2b
T`2KB2`b i2KTb- 2i /ǶmM MQmp2�m KQiB7 �mt i`QKT2ii2b /QMi H� MQi2 bmTû`B2m`2
2z2+im2 mM2 KQMiû2 +?`QK�iB[m2 �p�Mi H2 `2iQm` /2 Ŀ # ŀX *2b MQmp2�mt ûHûK2Mib-
+QMDm;mûb ¨ HǶQbiBM�iQ `vi?KB[m2 /2 H� ;mBi�`2 bm` H2b +QMi`2i2KTb- T`QpQ[m2Mi
H� Kmi�iBQM /2 Ŀ � ŀX 1M`B+?Bb T�` mM2 MQmp2HH2 /vM�KB[m2 BMbi`mK2Mi�H2- H2b
/BbbQM�M+2b B`QMB[m2b /2 .2ti2` bǶBMb+`Bp2Mi �HQ`b /�Mb mM2 HQ;B[m2 /2 /�Mb2-
�TTmvû2 T�` H2b �++Q`/b 2M +QMi`2i2KTb /2 H� ;mBi�`2 U};m`2 3VX

6B;m`2 3 Ĝ .�Mb2 Dm#BH�iQB`2- .2ti2`X

§ HǶBMbi�` /2 "2`M�`/ >2``K�MM [mB Ŀ B;MQ`2 H2b +QMp2MiBQMb H2b THmb iv@
TB[m2b �}M /2 +`û2` H2 bmbT2Mb UĘV 2i �Hiĕ`2 /ûHB#û`ûK2Mi mM2 �mi`2 +QMp2MiBQM
2M miBHBb�Mi H2b pBQHQMb MQM THmb TQm` H� `QK�M+2- K�Bb TQm` H2 K2m`i`2k9 ŀ- _QH72
E2Mi MQmb /Bi MǶ�pQB` T�b +?2`+?û ¨ `2bT2+i2` /ǶBMbTB`�iBQMb T�`iB+mHBĕ`2b /�Mb
/Ƕ�mi`2b ;ûMû`B[m2b- MB ¨ TmBb2` /�Mb /Ƕ�mi`2b +QMp2MiBQMb +BMûK�iQ;`�T?B[m2bX
S�` 2t2KTH2- BH bǶûHQB;M2 /2b `2Tĕ`2b BMbi`mK2Mi�mt i`�/BiBQMM2Hb Q++B/2Mi�mt �}M
/2 /QMM2` mM2 B/2MiBiû 7Q`i2 �m T2`bQMM�;2 `2T`ûb2Miû , Ŀ .Ƕ�KTH2b TmTBi`2b /2
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+Q`/2b M2 bm{b�B2Mi T�b ¨ /QMM2` ¨ .2ti2` mM +�`�+iĕ`2 T�`iB+mHB2`- ¨ HǶBMp2`b2 /2b
BMbi`mK2Mib ¨ +Q`/2b TBM+û2b [m2 MQmb �pQMb i`Qmpûb #2�m+QmT THmb BMiû`2bb�Mib
/�Mb +2ii2 bBim�iBQMk8X

G2b KmbB[m2b K�HB+B2mb2b 2i /�Mb�Mi2b /2 E2Mi2 2i L2rK�M bm#p2`iBbb2Mi
H2b `Bim2Hb /2 .2ti2` U`QmiBM2 K�iBM�H2V +QKK2 /2 aBt 622i lM/2` U2Mi2``2K2MiV
2i- 2M mM b2Mb- H2b `�TT`Q+?2X �DQmiQMb [m2 H2b D2mt /2 T2`+mbbBQMb bQMi ;û`ûb
/2 K�MBĕ`2 B/2MiB[m2 /�Mb H2b /2mt ;ûMû`B[m2b 2i- 2M /2?Q`b /2 H2m` iBK#`2 2i
/m bQmiB2M /�Mb�Mi [mǶBHb �TTQ`i2Mi ¨ H� KûHQ/B2- T2`K2ii2Mi /Ƕ�M+`2` H� b+ĕM2
/�Mb mM2 HQ;B[m2 i2KTQ`2HH2 BMûHm+i�#H2 , �BMbB K�`[mû- H2 i2KTb KmbB+�H `�TT2HH2
H2 [mQiB/B2M Ĝ MQmb T�`HBQMb /2 `QmiBM2X 1M THmb /Ƕāi`2 `2T`ûb2Miû2 /2 K�MBĕ`2
bivHBbiB[m2 Qm Kûi�T?Q`B[m2- H� KQ`i 2bi DQv2mb2K2Mi +ûHû#`û2X G� K�iBMû2 /m
im2m` T�bb2- H� T`ûT�`�iBQM /m T2iBi /ûD2mM2` 2i /2 bQM ?�#BHH�;2 b2 }MBbb2Mi +QKK2
/2b `Bim2Hb �+?2pûb c H2 KQ`i bm` H2 #`�M+�`/ �p�M+2 2i i2`KBM2 Ŀ bBt TB2/b bQmb i2``2
ŀ bQmb HǶ�`#`2 MQM KQBMb bvK#QHB[m2 2M /2bbQmb /m[m2H �TT�`�ŗi TQm` H� T`2KBĕ`2
7QBb H2 iBi`2 2M iQmi2b H2ii`2bX

LQmb K2MiBQMMQMb H� KQ`i pû+m2- �`B/2 2i /BbbQM�Mi2- TmBb H� KQ`i p�BM+m2-
K�HB+B2mb2 2i /�Mb�Mi2X .Ƕ�mi`2b bi`�iû;B2b KmbB+�H2b b2 /ûTHQB2Mi Mû�MKQBMb /�Mb
+2b ;ûMû`B[m2b- [mB +QMbBbi2Mi ¨ M2 T�b 7Q`+ûK2Mi b2 +QM7`QMi2` �p2+ HǶB/û2 /2 KQ`iX

kXj lM2 KQ`i �BHH2m`b , +QMi`�bi2- };m`�HBbK2 2i +QMi`2@
TQBMi

_�TT2HQMb [m2 .2ti2`- #B2M [m2 b2b �+i2b /2K2m`2Mi +QM/�KM�#H2b- 2bi mM
DmbiB+B2` , BH Ŀ im2 /2b +`BKBM2Hb [mB ǳKû`Bi2MiǴ /2 KQm`B`ke ŀX .�Mb +2ii2 BMi2`@
T`ûi�iBQM- BH 2bi �HQ`b 2bb2MiB2H /2 `�TT`Q+?2` H� `QmiBM2 K�iBM�H2 /m im2m` ¨ H�
T`ûT�`�iBQM Kûi?Q/B[m2 /ǶmM2 T�MQTHB2 /2 bmT2` ?û`Qb , .2ti2` M2 `2pāi@BH T�b
iQmDQm`b H2 KāK2 +QbimK2 HQ`b[mǶBH T�`i +?�bb2` TmBb im2` b2b T`QB2b \ .�Mb H�
KmbB[m2 /2 }HK- H2b BMi2`p�HH2b ;ûMû`�H2K2Mi �bbQ+Bûb ¨ HǶ?û`QśbK2 2i �m +Qm`�;2
bQMi H� [m�`i2 2i H� [mBMi2X S�` 2t2KTH2- H2b i`QBb T`2KBĕ`2b MQi2b /m i?ĕK2 /2
amT2`K�M URNd3V- +QKTQbû T�` CQ?M qBHHB�Kb- 2tTQb2Mi mM2 [mBMi2 TmBb mM2
[m�`i2 2Mi`2 H� /QKBM�Mi2 2i H� iQMB[m2 /2b+2M/�Mi2- TmBb /QKBM�Mi2 2i iQMB[m2
�b+2M/�Mi2- ¨ HǶBMbi�` /2 H� T`2KBĕ`2 K2bm`2 /m i?ĕK2 +�`�+iû`BbiB[m2 /ǶAM/B�M�
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CQM2b URN3RV- mM b�mi /2 [m�`i2 TmBb /2 [mBMi2X GǶQmp2`im`2 /2 .2ti2` i`Qmp2
�HQ`b mM b2Mb iQmi ¨ 7�Bi +QMp2MiBQMM2H /�Mb H2b �bbQ+B�iBQMb KmbB+�H2b ivTB[m2b /m
bmT2` ?û`Qb , H2 i?ĕK2 /2 _QH72 E2Mi bm`;Bi HQ`b[mǶ�TT�`�ŗi H2 iBi`2 Ŀ .2ti2` ŀ- bm`
mM2 [mBMi2 �b+2M/�Mi2X lM2 �mi`2 +QMp2MiBQM �TT�`�ŗi /ĕb HQ`b 2i +QMi`�bi2 �p2+
H2b `ĕ;H2b /ûbQ`K�Bb `2+QMMm2b /2 H� KQ`i Qm /2 H� pBQH2M+2 KQ`im�B`2 2M KmbB[m2X
G� #`Q/2`B2 +QHQ`2 BKKû/B�i2K2Mi H� [mBMi2- H� `2M/�Mi #�M+�H2 2i BM+2`i�BM2X
G� p�H2m` /2b �+i2b /2 .2ti2` 2bi �HQ`b BKTHB+Bi2K2Mi Q++mHiû2 T�` H� KQ`i [mǶBH
T`QpQ[m2- 2M ;mBb2 /2 /BbbQM�M+2 TQm` mM bmT2`?û`Qb BM?�#Bim2HX .�Mb +2ii2 KāK2
BMi2`T`ûi�iBQM /2b+`BTiBp2- mM2 7Q`K2 /2 };m`�HBbK2 b2 /ûi�+?2 /2b BMi2MiBQMb /m
+QKTQbBi2m`kd , H2b /2mt T`2KB2`b ;`QmT2b /2 i`BQH2ib 2M BMi`Q/m+iBQM `�TT2HH2Mi ¨
H� 7QBb mM i�K#Qm`BM2K2Mi /2 TQ`i2 U[mB `ûp2BHH2 H2 ?û`Qb Dmbi2 �p�Mi HǶ�TT�`BiBQM
bBKmHi�Mû2 /m iBi`2 2i /m i?ĕK2V- 2i H� +?mi2 Kûi�T?Q`B[m2 /2 .2ti2` U};m`2 NV
2M KBM2m` ?�`KQMB[m2 TmBb +?`QK�iB[m2 U¨ HǶBK�;2 /2 .QM .`�T2` Ŀ /û+?m ŀ 2M
QK#`2 +?BMQBb2 /�Mb H2 ;ûMû`B[m2 /2 J�/ J2M , HǶ?QKK2 iQK#2 /ǶmM #mBH/BM;
�p�Mi /Ƕ�ii2``B` /�Mb bQM +�M�Tû- 2i H� +?mi2 2bi bvK#QHBbû2 T�` H2b +Q`/2b bm` H2
KQmp2K2Mi /2b+2M/�Mi /ǶmM2 ;�KK2 KBM2m`2 ?�`KQMB[m2VX

6B;m`2 N Ĝ G� +?mi2 /2 .2ti2`X

.�Mb aBt 622i lM/2`- h?QK�b L2rK�M bǶ�Kmb2 û;�H2K2Mi- +QKK2 _QH72
E2Mi- �p2+ H2b +QMp2MiBQMb KmbB+�H2b �bbQ+Bû2b ¨ H� KQ`iX S2i2` E�v2 HǶ2tTHB[m2
/Ƕ�BHH2m`b Dmbi2K2Mi , L2rK�M DQm2 mM2 iB2`+2 K�D2m`2 /ĕb H2b T`2KBĕ`2b b2+QM/2b
/m ;ûMû`B[m2- �HQ`b [m2 Ŀ H2b KmbB+B2Mb +QKK2 H2b MûQT?vi2b b�p2Mi #B2M mM2 +?Qb2 ,
H� KQ`i 2bi H2Mi2- 2i 2M KQ/2 KBM2m`2k3 ŀX G2 +QKTQbBi2m` b2 bBim2 �BMbB 2M /2?Q`b
/2b i`�/BiBQMb KmbB+�H2b i`ĕb `ûT�M/m2b 2i T`QTQb2 mM +QMi`�bi2 KmbB+�H ¨ iQmb H2b
MBp2�mtX .ǶmM2 T�`i- /�Mb HǶ2KTHQB KûHQ/B[m2 /ǶmM KQ/2 /û72+iB7 �`+?�śb�Mi [m2
S2i2` E�v `�TT`Q+?2 /ǶmM2 ûpQ+�iBQM Kû/Bûp�H2kNX .Ƕ�mi`2 T�`i- /�Mb H2 KQ/2
/2 D2m /2b BMbi`mK2Mib , H2b +Q`/2b M2 bQMi T�b DQmû2b �`+Q U?Q`KBb TQm` /2mt
K2bm`2bV 2i H2 TB�MQ MǶ� THmb �m+mM2 /BK2MbBQM Hv`B[m2 UmMB[m2K2Mi /2b �++Q`/b
TH�[mûb /�Mb HǶ�B;mVX �BMbB- h?QK�b L2rK�M M2 7�Bi T�b [m2 bǶûHQB;M2` /2b +Q/2b
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2i /2b +QMp2MiBQMb M�im`2HH2K2Mi �/KBb2b , H2 +QMi`�bi2 2Mi`2 H2 `û+Bi Q`/BM�B`2
/ǶmM 2Mi2``2K2Mi 2i HǶBM/Bzû`2M+2 KmbB+�H2 BMbi�m`2 mM /B�HQ;m2 +QMi`�TmMiB[m2
2i H� KmbB[m2 �MBK2 UQm `û�MBK2V H2b ûHûK2Mib };ûb /2 HǶBK�;2X G� KmbB[m2- 2M
mM b2Mb- `2;�`/2 �BHH2m`bX

GǶûim/2 /2 H� KmbB[m2 /2 +2b ;ûMû`B[m2b � /ûKQMi`û [m2 H2b `2T`ûb2Mi�iBQMb
KmbB+�H2b /2 H� KQ`i Qm /2 H� pBQH2M+2 M2 `2bT2+i�B2Mi T�b H2b HB2mt UQm /Bb+Qm`bV
+QKKmMb HmB ûi�Mi bQmp2Mi �ii�+?ûbX .�Mb +2b [m2H[m2b 2t2KTH2b iûHûbû`B2Hb- H2b
+QMp2MiBQMb bQMi /ûiQm`Mû2b ;`�+2 �mt /ûK�`+?2b /2b +QKTQbBi2m`bX AH T�`�ŗi �BMbB
ûpB/2Mi [m2 +2b MQmp2�mt ivT2b /2 `û+Bib /Bp2`bB}2Mi HǶ�TT`Q+?2 /m KmbB+B2M , H2 ;û@
Mû`B[m2- T�` H� KmbB[m2- 2bi /ûi�+?û /m `2bi2 /2 H� }+iBQM 2i BMbi�m`2 mM2 �K#B�M+2-
mM iQMX G2b bBim�iBQMb M�``�iBp2b MǶ�v�Mi �m+mM2 û[mBp�H2M+2 KmbB+�H2- BH 2bi �HQ`b
+QKTHB[mû /2 T`QTQb2` mM2 [m2H+QM[m2 +QM+2Tim�HBb�iBQM KmbB+QHQ;B[m2X *2T2M@
/�Mi- H2b ;ûMû`B[m2b /2 aBt 622i lM/2` 2i /2 .2ti2` T`ûb2Mi2Mi /2 MQK#`2mb2b
bBKBHBim/2b /�Mb H2m` i`�Bi2K2Mi KmbB+�H /2 H� KQ`iX aB ;HQ#�H2K2Mi Ŀ H2b bû`B2b
iûHûpBbû2b T2mp2Mi āi`2 +QKT�`û2b �mt +QMi2b- +Ƕ2bi@¨@/B`2 /2b bmTTQ`ib M�``�iB7b
¨ KāK2 /2 7�B`2 b2Mb 7�+2 �mt �M;QBbb2b 2tBbi2MiB2HH2bjy ŀ- H� KmbB[m2 BMbi�m`2-
/�Mb H2 ;ûMû`B[m2- mM2 �mi`2 7Q`K2 /2 /BK2MbBQM TQûiB[m2X JāK2 bB H2b BK�;2b v
7QMi +H�B`2K2Mi `û7û`2M+2- H� KmbB[m2 /2b ;ûMû`B[m2b /2 bû`B2b /QMi HǶBMi`B;m2 b2
/û`QmH2 �miQm` /ǶmM2 bm#bi�M+2 KQ`i T�`pB2Mi ¨ bǶ�TT`QT`B2` H2 T?ûMQKĕM2 2M HmB
+QM7û`�Mi mM2 /BK2MbBQM iQmi ¨ 7�Bi /Bzû`2Mi2- mM2 p�H2m` �DQmiû2jR- TQm` `2T`2M/`2
mM i2`K2 [m2 HǶQM /QBi ¨ JB+?2H *?BQMX G� KmbB[m2 �ii`B#mû2 ¨ H� KQ`i MǶ2KTHQB2
T�b 7Q`+ûK2Mi- +QKK2 BH 2M � ûiû [m2biBQM- H2b bvK#QH2b HmB ûi�Mi ;ûMû`�H2K2Mi
�bbQ+BûbX AH M2 bǶ�;Bi T�b- /�Mb H2b ;ûMû`B[m2b /2 aBt 622i lM/2`- .2ti2` Qm G2b
_2p2M�Mib /ǶmM2 KmbB[m2 Ŀ �MtBQ;ĕM2 ŀ- MB /ǶmM2 i2MbBQM /`�K�iB[m2 +QKK2 /�Mb
h?2 q�HFBM; .2�/ , +2 +QMbi�i T`Qmp2 [m2 H2 `2MQmp2HH2K2Mi /2b ;2M`2b 2i /2b
HB+2M+2b TQûiB[m2b T�bb2 û;�H2K2Mi T�` H2 `2MQmp2HH2K2Mi /2 HǶû+`Bim`2 KmbB+�H2 2i
T�` HǶmiBHBb�iBQM /2 +2b MQmp2HH2b KmbB[m2bX 1M bQKK2- HǶ�M�Hvb2 /m +Q`Tmb T`Qmp2
[m2 bB H� KQ`i bm`M�im`2HH2 2M �TT2HH2 �mt +QMp2MiBQMb /Ƕ�++QKT�;M2K2Mi H2b THmb
+H�bbB[m2b �}M /2 +`û2` mM b2MiBK2Mi /2 i2``2m` Qm /2 KûH�M+QHB2 U2z2i #Qŗi2 ¨
KmbB[m2- �`Tĕ;2b 2M �`+?2 �mt +Q`/2b- ;HBbb2M/B- 2i+XV- H2 7�+2 ¨ 7�+2 ?2#/QK�/�B`2
�p2+ H2b BK�;2b /ǶmM2 KQ`i Q`/BM�B`2 /2K�M/2 T�`7QBb /m `2+mH- /2 H� /Bbi�M+B�iBQM
2i mM T2m /Ƕ?mKQm` [m2 HǶQM i`Qmp2 b�Mb T2BM2 /�Mb H� KmbB[m2X

RN



LQi2b
RX *2i �`iB+H2 � ûiû Tm#HBû H� T`2KBĕ`2 7QBb /�Mb HǶQmp`�;2 JmbB[m2 /2 bû`B2b iûHûpBbû2b- /B`B;û T�`

*û+BH2 *�`�vQH 2i Cû`ƬK2 _QbbB- T�`m 2M kyRkX AH bǶ�;Bi /2 KQM T`2KB2` û+`Bi mMBp2`bBi�B`2X
.2TmBb- DǶ�B �TTQ`iû ¨ +2ii2 p2`bBQM [m2H[m2b +Q``2+iBQMb bivHBbiB[m2b �BMbB [m2 [m2H[m2b �DQmibX
SQm` b2 `û7û`2` ¨ H� p2`bBQM Q`B;BM�H2- +QMbmHi2` , JB+?Qi- Cû`ûKv- ǳ�M�Hvb2 +QKT�`�iBp2 /2b
`2T`ûb2Mi�iBQMb KmbB+�H2b /2 H� KQ`i /�Mb H2b ;ûMû`B[m2b /2 bû`B2b iûHûpBbû2b UaBt 622i lM/2`-
.2ti2`- h?2 q�HFBM; .2�/ 2i G2b _2p2M�MibVǴ- /�Mb JmbB[m2b /2 bû`B2b iûHûpBbû2bX .B`X Cû`ƬK2
_QbbB 2i *û+BH2 *�`�vQH- _2MM2b , S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR8X

kX E2pBM G2+QKi2- ǳJQ`i 2i +BMûK� , mM2 /B�H2+iB[m2 /m pB/2Ǵ- 1im/2b bm` H� KQ`i- Mê RjNĜR- R9 Q+iX
kyRR- TXRk3X

jX A#B/X

9X G� KQ`i /�Mb H2b bû`B2b iûHûpBbû2b M2 b2 HBKBi2 T�b ¨ +2ii2 HBbi2 /Ƕ2t2KTH2X G2 T`QTQb MǶ� ¨ +2 bmD2i
�m+mM2 T`ûi2MiBQM /Ƕ2t?�mbiBpBiû 2i M2 bǶBMiû`2bb2 [mǶ�mt bû`B2b /�Mb H2b[m2HH2b H� KQ`i T`ûb2Mi2
mM BMiû`āi +QM+2Tim2H 2i M�``�iB7

8X J�`iBM CmHB2`@*Qbi2b- ǳG2 T�`�/B;K2 /m /ûMB bQ+B�H /2 H� KQ`i ¨ HǶûT`2mp2 /2b bû`B2b iûHûpBbû2bX
JBb2 2M b+ĕM2 2i KBb2 2M b2Mb /2 H� KQ`iǴ- 1im/2b bm` H� KQ`i- Mê RjNĜR- R9 Q+iX kyRR- TXR8jX

eX �MM2 "Qm`b2- ǳh?2 q�HFBM; .2�/ , Qm#HB- `mKBM�iBQM 2i 2K#HĕK2b /m i2KTbǴ- G�#v`BMi?2Ĝjd-
kyRR- TXNjX

dX SB2``2 aû`BbB2`- J�`DQH�BM2 "Qmi2i 2i CQďH "�bb�;2i- aû`B2b+QTB2 , :mB/2 i?ûK�iB[m2 /2b bû`B2b
iûHû- S�`Bb , 1GGASa1a- kyRR- TX83NX

3X �H2t�M/`2 hvHbFB- G2 ;ûMû`B[m2 /2 +BMûK� , >BbiQB`2 2i 7QM+iBQMb /ǶmM 7`�;K2Mi ?v#`B/2- hQm@
HQmb2 , S`2bb2b lMBp2`bBi�B`2b /m JB`�BH- kyyN- TX3jX

NX S2i2` E�v2- ǳAǶK /2�/- rQr- +QQH , i?2 KmbB+ Q7 aBt 622i lM/2`Ǵ- /�Mb _2�/BM; aBt 622i lM/2` ,
ho iQ .B2 6Q`- /B`X C�M2i J+*�#2- J�`F G�rbQM 2i EBK �F�bb- AHHmbi`�i2/ 2/BiBQM- GQM/QM c
L2r uQ`F , AX"X h�m`Bb- kyy8- TXRNeX

RyX Ŀ Ai r�b �HH iBK2/ iQ K�i+? i?2 QT2MBM; iBiH2 b2[m2M+2X ŀ ?iiT ,ffrrrX`QH72F2MiX+QKfKmbB+f/2ti2`f
+QMbmHiû H2 jRfy3fRjX

RRX Ŀ A ?�/ �M �HKQbi }MBb?2/ +mi Q7 i?2 QT2MBM; b2[m2M+2 ŀ- 2Mi`2iB2M T2`bQMM2H �p2+ _QH72 E2Mi-
yNfRRfRjX

RkX C2�M *?2p�HB2` 2i �H�BM :?22`#`�Mi- .B+iBQMM�B`2 /2b bvK#QH2b , Jvi?2b- `āp2b- +QmimK2b- ;2bi2b-
7Q`K2b- };m`2b- +QmH2m`b- MQK#`2b- S�`Bb , _Q#2`i G�zQMi- RN3k- TXk3eX

RjX S2i2` E�v2- QTX +BiX- TXRNdX

R9X 1Mi`2iB2M T2`bQMM2HX

ky



R8X A#B/X

ReX Ŀ h?2v `2@2/Bi2/ i?2 TB+im`2 bQ bQK2 Q7 i?2 bvM+?`QMBx2/ TQBMib KBbb MQr ŀ- 2Mi`2iB2M T2`bQMM2HX

RdX Ŀ h?2 bH�T r�b �H`2�/v i?2`2- bQ A Dmbi rQ`F2/ iQ mb2 Bi �b � `?vi?KB+ 2H2K2Mi ŀ- 2Mi`2iB2M
T2`bQMM2HX

R3X AH 2bi BMiû`2bb�Mi /2 MQi2` [m2 +2ii2 BM/ûT2M/�M+2 KmbB+�H2 2Mi`2 ;ûMû`B[m2 2i ûTBbQ/2 2bi mM
ûHûK2Mi `û+m``2Mi /�Mb #2�m+QmT /2 bû`B2 iûHûpBbû2X *2ii2 /Bzû`2M+2 /2 +QKTQbBi2m` bǶ2tTHB[m2
T`BM+BT�H2K2Mi T�` H2 `2+Qm`b ¨ /2b +?�MbQMb T`û2tBbi�Mi2b TQm` H2 ;ûMû`B[m2 Uh`m2 "HQQ/- "mzv
h?2 o�KTB`2 aH�v2`- .2bT2`�i2 >Qmb2rBp2b- 2i+XVX

RNX *û+BH2 *�`�vQH- lM2 KmbB[m2 TQm` HǶBK�;2 , o2`b mM bvKT?QMBbK2 BMiBKBbi2 /�Mb H2 +BMûK�
7`�MÏ�Bb- _2MM2b , S`2bb2b lMBp2`bBi�B`2b /2 _2MM2b- kyRk- TXeNX

kyX 6`û/û`B+F .m?�miT�b- GǶ2tT`2bbBQM 2M KmbB[m2 , 1Mi`2 b2Mb 2i BKK�M2M+2- mM2 T`Q#HûK�iB[m2
/2 H� KmbB[m2 �m `2;�`/ /m KQ/ĕH2 /m H�M;�;2 2i �m@/2H¨X h?ĕb2 /2 /Q+iQ`�i , JmbB+QHQ;B2-
lMBp2`bBiû JQMiT2HHB2` AAA @ S�mH o�Hû`v- kyRy- TXRe8X

kRX Ŀ Jv K�BM BMbTB`�iBQM r�b i?2 BMbi`m+iBQMb 7`QK i?2 T`Q/m+2`b UĘV A r�b �bF2/ iQ K�F2 � TB2+2
i?�i r�b [mB`Fv- ?�/ *m#�M ?BMib- ?�/ � /�`FM2bb v2i �HbQ � TH�v7mHM2bb ŀ- 2Mi`2iB2M T2`bQMM2HX

kkX 1m;ĕM2 /2 JQMi�H2K#2`i 2i *H�m/2 �#`QKQMi- :mB/2 /2b ;2M`2b /2 H� KmbB[m2 Q++B/2Mi�H2-
S�`Bb , 6�v�`/- kyRy- TXdRRX

kjX ?iiT ,ffrrrX_QH72F2MiX+QKfKmbB+f/2ti2`f- +QMbmHiû H2 jRfy3fRjX

k9X E�i?`vM E�HBM�F- 6BHK JmbB+ , � o2`v a?Q`i AMi`Q/m+iBQM- L2r uQ`F , Pt7Q`/ lMBp2`bBiv S`2bb-
kyRy- TXReX

k8X Ŀ G�`;2 bi`BM;b /QMǶi 722H p2`v T2`bQM�H- #mi bBM;H2 THm+F2/ BMbi`mK2Mib /Q bQ r2 }M/ i?2K Km+?
KQ`2 BMi2`2biBM; �M/ +?�`�+i2`@}HH2/X ŀ- 2Mi`2iB2M T2`bQMM2HX

keX J�`iBM CmHB2`@*Qbi2b- QTX +BiX- TXR8jX

kdX _QH72 E2Mi /û+H�`2 ¨ +2 T`QTQb MǶ�pQB` +?2`+?û [mǶ¨ �iiB`2` HǶ�ii2MiBQM /2b bT2+i�i2m`bX

k3X S2i2` E�v2- QTX +BiX- TXRNdX

kNX A#B/X

jyX J�`iBM CmHB2`@*Qbi2b- QTX +BiX- TXReRX

jRX JB+?2H *?BQM- G� JmbB[m2 �m +BMûK�- S�`Bb , 6�v�`/- RNN8- TXky8X

kR



"B#HBQ;`�T?B2
"Qm`b2- �MM2X ǳh?2 q�HFBM; .2�/ , Qm#HB- `mKBM�iBQM 2i 2K#HĕK2b /m i2KTbǴX
G�#v`BMi?2Ĝjd- kyRR- TX NR@NNX

*�`�vQH- *û+BH2X lM2 KmbB[m2 TQm` HǶBK�;2 , o2`b mM bvKT?QMBbK2 BMiBKBbi2
/�Mb H2 +BMûK� 7`�MÏ�BbX _2MM2b , S`2bb2b lMBp2`bBi�B`2b /2 _2MM2b- kyRkX
*?2p�HB2`- C2�M 2i :?22`#`�Mi- �H�BMX .B+iBQMM�B`2 /2b bvK#QH2b , Jvi?2b-
`āp2b- +QmimK2b- ;2bi2b- 7Q`K2b- };m`2b- +QmH2m`b- MQK#`2bX S�`Bb , _Q#2`i G�zQMi-
RN3kX
*?BQM- JB+?2HX G� JmbB[m2 �m +BMûK�X S�`Bb , 6�v�`/- RNN8X

.m?�miT�b- 6`û/û`B+F- GǶ2tT`2bbBQM 2M KmbB[m2 , 1Mi`2 b2Mb 2i BKK�M2M+2- mM2
T`Q#HûK�iB[m2 /2 H� KmbB[m2 �m `2;�`/ /m KQ/ĕH2 /m H�M;�;2 2i �m@/2H¨X h?ĕb2 /2
/Q+iQ`�i , JmbB+QHQ;B2- lMBp2`bBiû JQMiT2HHB2` AAA @ S�mH o�Hû`v- kyRyX

CmHB2`@*Qbi2b- J�`iBMX ǳG2 T�`�/B;K2 /m /ûMB bQ+B�H /2 H� KQ`i ¨ HǶûT`2mp2 /2b
bû`B2b iûHûpBbû2bX JBb2 2M b+ĕM2 2i KBb2 2M b2Mb /2 H� KQ`iǴX 1im/2b bm` H� KQ`i- Mê
RjNĜR- R9 Q+iX kyRR- TX R98@RejX

E�HBM�F- E�i?`vMX 6BHK JmbB+ , � o2`v a?Q`i AMi`Q/m+iBQMX L2r uQ`F , Pt7Q`/
lMBp2`bBiv S`2bb- kyRyX
E�v2- S2i2`- ǳAǶK /2�/- rQr- +QQH , i?2 KmbB+ Q7 aBt 622i lM/2`Ǵ- /�Mb _2�/BM;
aBt 622i lM/2` , ho iQ .B2 6Q`X .B`X C�M2i J+*�#2- J�`F G�rbQM 2i EBK �F�bb-
AHHmbi`�i2/ 2/BiBQM- GQM/QM c L2r uQ`F , AX"X h�m`Bb- kyy8X

G2+QKi2- E2pBMX ǳJQ`i 2i +BMûK� , mM2 /B�H2+iB[m2 /m pB/2ǴX 1im/2b bm` H� KQ`i-
Mê RjNĜR- R9 Q+iX kyRR- TX Rk8@Rj9X

JB+?Qi- Cû`ûKv- ǳ�M�Hvb2 +QKT�`�iBp2 /2b `2T`ûb2Mi�iBQMb KmbB+�H2b /2 H� KQ`i
/�Mb H2b ;ûMû`B[m2b /2 bû`B2b iûHûpBbû2b UaBt 622i lM/2`- .2ti2`- h?2 q�HFBM;
.2�/ 2i G2b _2p2M�MibVǴ- /�Mb JmbB[m2b /2 bû`B2b iûHûpBbû2bX .B`X Cû`ƬK2 _QbbB
2i *û+BH2 *�`�vQH- _2MM2b , S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR8X
JQMi�H2K#2`i- 1m;ĕM2 2i �#`QKQMi- *H�m/2X :mB/2 /2b ;2M`2b /2 H� KmbB[m2
Q++B/2Mi�H2X S�`Bb , 6�v�`/- kyRyX

kk



aö`BbB2`- SB2``2- "Qmi2i- J�`DQH�BM2 2i "�bb�;2i- CQďHX aû`B2b+QTB2 , :mB/2
i?ûK�iB[m2 /2b bû`B2b iûHûX S�`Bb , 1GGASa1a- kyRRX

hvHbFB- �H2t�M/`2X G2 ;ûMû`B[m2 /2 +BMûK� , >BbiQB`2 2i 7QM+iBQMb /ǶmM 7`�;K2Mi
?v#`B/2X hQmHQmb2 , S`2bb2b lMBp2`bBi�B`2b /m JB`�BH- kyyNX

kj


