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Ӿԇ , BM}Hi`�iBQM `û2HH2 /m 7Qbbû UԜϯ ԢφVXԚզՐ , +Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 HǶûM2`;B2 +BMûiB[m2 TQm` +�H+mH2` Ӹφ 2i ӸϵXԚւ֍֊֒ , +Q2{+B2Mi /Ƕ2tiBM+iBQM TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2XԀ֎ԽԾ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM /m bQH /m 7Qbbû UԜ ԢφVXԀ֎՟ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM /�Mb H2 bQH UԜ ԢφVXԀ֎Ӵֈռ֓ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM K�tBK�H2 /2 H� bm`7�+2 /m bQH UԜ ԢφVXԀ֎Ӵֈք։ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM KBMBK�H2 /2 H� bm`7�+2 /m bQH UԜ ԢφVXԀφ , T`2KB2` +Q2{+B2Mi /Ƕ�Dmbi2K2Mi TQm` HǶ2biBK�iBQM /2b T`Q#�#BHBiûb /2 ԈԈӸXԀϵ , /2mtBĕK2 +Q2{+B2Mi /Ƕ�Dmbi2K2Mi TQm` HǶ2biBK�iBQM /2b T`Q#�#BHBiûb /2 ԈԈӸXԚֈ , /m`û2 /2 T`QT�;�iBQM /ǶmM2 QM/2 /2 i`�MbH�iBQM bBKTH2XԀ֎ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM /2 H� bm`7�+2 /m bQH UԜ ԢφVXԀ֕ , +QM/m+iBpBiû ?v/`�mHB[m2 /�Mb H2 bQH UԜ ԢφVXԀ	ԣ
 , MQv�m /Ƕ>�v�KBXԚ , p�H2m` +QMbi�Mi2 �bbQ+Bû2 ¨ ԁӶӾվՒՆ՝ TQm` HǶ2biBK�iBQM /2 ԕւվXԚ�֍֊ւփ , +Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� `m;QbBiû TQm` +�H+mH2` ӸφXԚ�֎֏֊։ , +Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� TB2``QbBiû TQm` +�H+mH2` ӸφXԚ�֍֊ւփ , +Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� `m;QbBiû TQm` +�H+mH2` ӸϵXԚ�֎֏֊։ , +Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� TB2``QbBiû TQm` +�H+mH2` ӸϵXԀԓք , +Q2{+B2Mi /2 bQ`TiBQM /ǶmM T2biB+B/2 /�Mb H2 bm#bi`�i Ԙ UԚԖVXԀԓԘԢԟք , +Q2{+B2Mi /2 /BbT2`bBQM /m K�iû`B�m Ԙ UԢφVXԁ֍ , T`Q7QM/2m` `�+BM�B`2 UԜVXԁ , HQM;m2m` /m #B27 UԜVXԁӶӾվՒՆ՝ , BM/B+2 /2 bm`7�+2 7QHB�B`2 K�tBKmK /2 H� +mHim`2 UԜϵ ԜϵVXԁӶӾմսմն , BM/B+2 /2 bm`7�+2 7QHB�B`2 iQi�H /2 H� bQmb@mMBiû /2 bm`7�+2 UԜϵ ԜϵVXԁӶӾվ , BM/B+2 /2 bm`7�+2 7QHB�B`2 /2 H� +mHim`2 UԜϵ ԜϵVXԁӶӾ֒ , BM/B+2 /2 bm`7�+2 7QHB�B`2 /2b iQmi2b H2b �/p2MiB+2b Qm 2bTĕ+2b ?2`#�+û2b UԜϵ ԜϵVXԁӶӾ , BM/B+2 /2 bm`7�+2 7QHB�B`2 UԜϵ ԜϵVXԁӶԇ , bm`7�+2 7QHB�B`2 T�` mMBiû /2 K�bb2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵԖφVXԂ֎֊քև , K�bb2 /2 bQH ¨ HǶû[mBHB#`2 UԚԖVXԜռ , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû bm` H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖVXԜց , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû2 bm` H� +mHim`2 /2 H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖVXԂք , K�bb2 /m bm#bi`�i Ԙ ¨ HǶû[mBHB#`2 UԚԖV- �p2+ Ԙ TQmp�Mi āi`2 /2 H� HBiBĕ`2 U/BbiBM+iBQM TQbbB#H2 2Mi`2 HBiBĕ`2
T2m i`�Mb7Q`Kû2 +QMbiBimû2 /2 iB;2b- HBiBĕ`2 T2m i`�Mb7Q`Kû2 +QMbiBimû2 /2 72mBHH2b- HBiBĕ`2b 7Q`i2K2Mi /û+QKTQbû
UpQB` .QHHBM;2` 2i �HX UkyReV TQm` THmb /2 /ûi�BHbVV- /2b +2M/`2b Qm /2 H� pû;ûi�iBQM pBp�Mi2XԜ֎ , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû2 bm` H2 bQH /2 H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖVXԝ֎տ , MQK#`2 /2 DQm`b ¨ T�`iB` /m /û#mi /2 H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2Xԝֈ , +Q2{+B2Mi /2 `m;QbBiû J�MMBM; KQv2M /2 iQmi2b H2b mMBiûb bT�iB�H2b /2 bm`7�+2 UԢ Ԝφ�ϯVXԝ , +Q2{+B2Mi /2 `m;QbBiû J�MMBM; /2 HǶmMBiû bT�iB�H2 /2 bm`7�+2 U2M �KQMiV UԢ Ԝφ�ϯVXԅսռ։ֆ֎ , K�bb2 /2 T2biB+B/2 biQ+Fû2 /�Mb H� T�`QB 2i T�`iB+BT�Mi ¨ HǶû[mBHB#`2 UԚԖVXԅք։ց , K�bb2 /2 T2biB+B/2b bǶBM}Hi`�Mi UԚԖVXԅխշ Ӵ֒ռ֏ր֍ , K�bb2 /2 T2biB+B/2 /�Mb HǶ2�m +B`+mH�Mi2 /m +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� pû;ûi�iBQM UԚԖVXԅտրւ , K�bb2 /2 T2biB+B/2 /û;`�/û2 /�Mb mM #B27 2Mi`2 H2b i2KTb ԣ  � 2i ԣ UԚԖVXԅք։ց , K�bb2 /2 T2biB+B/2 BM}Hi`û2 /�Mb mM #B27 UԚԖVX
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ԅ֎֊֍ս , K�bb2 /2 T2biB+B/2 bQ`#û2 /�Mb mM #B27 UԚԖVXԅոխӴ֒ռ֏ր֍ , K�bb2 /2 T2biB+B/2 /�Mb HǶ2�m +B`+mH�Mi2 /m +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� bm`7�+2 KQmBHHû2
UԚԖVXԅք , K�bb2 iQi�H2 /2 T2biB+B/2 biQ+Fû2 /�Mb H2 bm#bi`�i Ԙ /ǶmM #B27 2i T�`iB+BT�Mi ¨ HǶû[mBHB#`2 UԚԖV- Ԙ TQmp�Mi
āi`2 H2 bQH UԢԞԘԛV- H2b HBiBĕ`2b UԛԘԣԣԔԡV Qm H� pû;ûi�iBQM pBp�Mi2 UԁԋVXԟք , TQ`QbBiû /m bm#bi`�i Ԙ U@VXԟԞԟ , TQHHm�Mi Q`;�MB[m2 T2`bBbi�MiXԆք։ԽԾ , /û#Bi ¨ HǶ2Mi`û2 /m #B27 UԜϯ ԢφVXԠք։ց , ~mt TQi2MiB2H /ǶBM}Hi`�iBQM bm` HǶ�B`2 KQmBHHû2 /m #B27 UԜ ԢφVXԠք։ց , ~mt /ǶBM}Hi`�iBQM KQv2M bm` HǶ�B`2 KQmBHHû2 /m #B27 UԜ ԢφVXԆ֊֏ԽԾ , /û#Bi i?ûQ`B[m2 bQ`i�Mi /m #B27 2M bm`7�+2 2M HǶ�#b2M+2 /ǶBM}Hi`�iBQM UԜϯ ԢφVXԆ֊֏ԽԾ , /û#Bi bQ`i�Mi /�Mb mM #B27 UԜϯ ԢφVXԆճԽԾ , /û#Bi /Ƕ2�m � H� bQ`iB2 /m 7Qbbû 2M T`2M�Mi 2M +QKTi2 HǶBM}Hi`�iBQM `û2HH2 UԜϯ ԢφVXԆ֎Ӵք։ԽԾ , /û#Bi K�bbB[m2 2Mi`�Mi /�Mb mM #B27 UԚԖ ԢφVXԆմն	ԣ
 , /û#Bi /Ƕ2�m T`QT�;û T�` HǶmMBiû /2 bm`7�+2 2M �KQMi ¨ HǶBMbi�Mi ԣ UԜϯ ԢφVXԠ2p�T , BMi2MbBiû /2 HǶûp�TQ`�iBQM UԜ ԢφVXԠT`2+ , BMi2MbBiû /2b T`û+BTBi�iBQMb UԜ ԢφVXԆ֎ , /û#Bi K�bbB[m2 T`QT�;û bQmb HǶ?vTQi?ĕb2 /2 i`�MbTQ`i +QMb2`p�iB7 UԚԖ ԢφVXԠո , ~mt /Ƕ2�m /�Mb H2 bQH UԜ ԢφVXԆ , /û#Bi /Ƕ2�m T`QT�;û UԜϯ ԢφVXԠ , ~mt /Ƕ2�m H�iû`�mt UԜϯ ԢφVXԇռ , K�bb2 T�` mMBiû /2 bm`7�+2 /2 ԟԞԟ �TTHB[mû bm` H� bQmb@mMBiû bT�iB�H2 UԚԖ ԜϵVXԇ , `�vQM ?v/`�mHB[m2 /m #B27 UKVXԇԖտ , `�vQMM2K2Mi ;HQ#�H DQm`M�HB2` UԂӿ ԜϵVXԇӼԇ , i�mt /2 +`QBbb�M+2 `2H�iB7 T�` DQm` /2 HǶ2bTĕ+2 ?2`#�+û2 UӺӹӹφVXԇԇմսմնӴք֍ , ?�mi2m` /2 THmB2 bm` HǶBMi2`@`�M; UԜϵVXԇԇմսմնӴ֍ , ?�mi2m` /2 THmB2 bm` H2 `�M; UԜϵVXԇԇ , ?�mi2m` /2 THmB2 UԜԜVXԈսռ։ֆ֎Ӵք , biQ+F 2M T2biB+B/2b biQ+Fûb /�Mb H� +2HHmH2 Ԙ /2 H� T�`QB UԚԖVXԈֈռ֓֒Ӵս֊֏ , biQ+F 2M 2�m K�tBK�H /�Mb H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27 UԜV- +Q``2bTQM/�Mi �m biQ+F 2M
2�m ¨ H� i2M2m` ¨ b�im`�iBQMXԈ֒Ӵս֊֏ , biQ+F 2M 2�m /�Mb H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27 UԜVXԈֈռ֓֒Ӵ֏֊ , biQ+F 2M 2�m K�tBK�H /�Mb H2 +QKT�`iBK2Mi bmT2`}+B2H /m bQH /ǶmM #B27 UԜV- +Q``2bTQM/�Mi �m biQ+F
2M 2�m ¨ H� i2M2m` ¨ b�im`�iBQMԈ֒Ӵ֏֊ , biQ+F 2M 2�m /�Mb H2 +QKT�`iBK2Mi bmT2`}+B2H /m bQH /ǶmM #B27 UԜVXԈք , biQ+F 2M T2biB+B/2 /�Mb H2 K�iû`B�m Ԙ UԚԖVXԈև , �B`2 7QHB�B`2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵVXԈձ , i�mt /Ƕ�#bQ`TiBQM /Ƕ2�m TQi2MiB2H UԜϯ Ԝϯ ԢφVXԈֈռ֓֒ , biQ+F 2M 2�m K�tBK�H /�Mb H2 bQH /ǶmM #B27 UԜV- +Q``2bTQM/�Mi �m biQ+F 2M 2�m ¨ H� i2M2m` ¨ b�im`�iBQMXԈֈք։֒ , biQ+F 2M 2�m KBMBK�H /�Mb H2 bQH /ǶmM #B27 UԜV- +Q``2bTQM/�Mi �m biQ+F 2M 2�m ¨ H� i2M2m` `2bB/m2HH2XԈ֕ , �B`2 /2 +Qm`QMM2 7QHB�B`2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵVXԈӸ֏֊֏ռև , BM/B+2 /2 +Qmp2`im`2 /m bQH T�` HǶ2Mb2K#H2 /2b 2bTĕ+2b ?2`#�+û2b /2 H� bQmb@mMBiû /2 bm`7�+2 UԜϵ ԜϵVXԈӸ , BM/B+2 /2 +Qmp2`im`2 /m bQH T�` mM2 2bTĕ+2 ?2`#�+û2 UԜϵ ԜϵVX
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ԈԔ , i2M2m` 2M 2�m 2z2+iBp2XԈԚո , i2`K2 /2 TmBib Qm /2 bQm`+2 /�Mb H2 bQH UԜϯ Ԝϯ ԢφVXԈԈ , /2;`û /2 b�im`�iBQM /m bQH U@VXԈԈӸդ֎֏ , ûi�i /2 bm`7�+2 /m bQH �p2+ +`Qȿi2 bi`m+im`�H2XԈԈӸյ , ûi�i /2 bm`7�+2 /m bQH i`�p�BHHûXԈԈӸյ դ֎֏ , ûi�i /2 bm`7�+2 /m bQH i`�p�BHHû �p2+ mM2 Hû;ĕ`2 +`Qȿi2 bi`m+im`�H2XԈԈӸշ դ֎֏ , ûi�i /2 bm`7�+2 /m bQH �p2+ pû;ûi�iBQM 2i +`Qȿi2 bi`m+im`�H2XԈԈӸ , ûi�i /2 bm`7�+2 /m bQHXԉւր֍ֈՒՎՓ , i2KTû`�im`2 /2 #�b2 Qm KBMBK�H2 TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 UԀVXԉւ֍֊֒ՒՎՓ , i2KTû`�im`2 /2 #�b2 Qm KBMBK�H2 TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2 UӸVXԉտ , i2KTû`�im`2 DQm`M�HBĕ`2 UԀVXԉձ , i�mt /2 i`�MbTB`�iBQM TQi2MiB2HH2 UԜϯ Ԝϯ ԢφVXԉճ , i�mt /2 i`�MbTB`�iBQM `û2HH2 UԜ ԢφVXԉ֎ , i2KTû`�im`2 /m bQH UӸVXԉ , i2KTû`�im`2 /2 HǶ�B` UӸVXԣ , i2KTb UԢVXԉ ԡձգ , i`�MbKBbbBpBiû /Ƕ2�m ¨ H� #�b2 /2 H� TH�Mi2Xԉ ԡմկ , i`�MbKBbbBpBiû /Ƕ2�m �m bQH MmXԦЈ , TQB/b b2+ BMBiB�H /2 HǶ2bTĕ+2 ?2`#�+û2 UԖVXԦտ , TQB/b b2+ DQm`M�HB2` /2 HǶ2bTĕ+2 ?2`#�+û2 UԖVXԦ , H�`;2m` /m #B27 U_aV UԜVXԩք , T`Q7QM/2m` �m +2Mi`2 /m +QKT�`iBK2Mi Ԙ UԜVXԏ , MQK#`2 �/BK2MbBQMM2H +�`�+iû`Bb�Mi H� /BzmbBpBiû /2 HǶû+QmH2K2MiXԩ , T`Q7QM/2m` /2 H� +QHQMM2 /m bQHX
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R AMi`Q/m+iBQM
G� ;2biBQM /2 H� [m�HBi2� /2b 2�mt 2bi mM 2MD2m T`BKQ`/B�H /�Mb H2b #�bbBMb p2`b�Mib Qm �B`2b /2 +�Ti�;2b 2M 2�m
TQi�#H2- Q++mT2�b 2M K�DQ`Bi2� T�` /2b bvbi2ľK2b +mHim`�mt �v�Mi `2+Qm`b �mt T2biB+B/2bX G2 /B�;MQbiB+ /2b `Bb[m2b
/2 +QMi�KBM�iBQM 2M 7QM+iBQM /2b T`�iB[m2b /2 T`Qi2+iBQM T?viQb�MBi�B`2 2M +Qm`b /�Mb H2b #�bbBMb p2`b�Mib-
K�Bb �mbbB /2b bTû+B}+Biûb +HBK�iB[m2b- Tû/QHQ;B[m2b 2i ?v/`QHQ;B[m2b /2 +2b #�bbBMb 2bi mM 2t2`+B+2 /B{+BH2
/m 7�Bi /2 H� KmHiBTHB+Biû /2b T`Q+2bbmb T?vbB[m2b- +?BKB[m2b 2i #BQHQ;B[m2b 2M D2mt 2i /2 H2m` /ûT2M/�M+2
�mt T`QT`Bûiûb BMi`BMbĕ[m2b 2i ¨ HǶ�Mi?`QTBb�iBQM /2b KBHB2mt +QM+2`MûbX AH 2M 2bi /2 KāK2 TQm` H� +QM+2TiBQM
/2 MQmp2HH2b T`�iB[m2b /2 T`Qi2+iBQM T?viQb�MBi�B`2b /BKBMm�Mi HǶBKT�+i /2 HǶmb�;2 /2b T2biB+B/2b bm` H2b
`2bbQm`+2b 2M 2�mX G2b �TT`Q+?2b /2 KQ/ûHBb�iBQM /m 7QM+iBQMM2K2Mi ?v/`Q@+?BKB[m2 /2b #�bbBMb p2`b�Mib bQMi
¨ +2i û;�`/ /2b QmiBHb TQi2MiB2Hb TQm` KB2mt ûp�Hm2` H2b `2H�iBQMb mb�;2@BKT�+i /2b T2biB+B/2b 2i �BMbB �B/2`
�mt #2bQBMb /2 /B�;MQbiB+ 2i `2@+QM+2TiBQM /2b bvbiĕK2b �;`B+QH2b 2M i2`K2b /ǶBKT�+ib bm` H� `2bbQm`+2 2M 2�mX

*Ƕ2bi /�Mb +2i 2bT`Bi [mǶ� ûiû BMBiBû2 2M RNN8 HǶ�TT`Q+?2 /2 KQ/ûHBb�iBQM ?v/`QHQ;B[m2 /Bbi`B#mû2 J>u.�a
UJQ/ûHBb�iBQM >v/`QHQ;B[m2 .Bbi`B#mû2 /2b �;`QavbiĕK2bV /QMi H2 T`BM+BT2 /2 #�b2 2bi /ǶBMiû;`2` /2 K�MBĕ`2
û[mBHB#`û2 H� `2T`ûb2Mi�iBQM /2 HǶ2bT�+2 T?vbB[m2 /�Mb 2i bm` H2[m2H b2 /ûp2HQTT2Mi H2b ~mt- H� `2T`ûb2Mi�iBQM /2b
Kû+�MBbK2b ¨ HǶQ`B;BM2 /2b ~mt 2i H� `2T`ûb2Mi�iBQM /2b �+i2b i2+?MB[m2b �;`B+QH2b [mB BM~m2M+2Mi +QMDQBMi2K2Mi
H2b T`QT`Bûiûb /2 HǶ2bT�+2 T?vbB[m2 2i HǶ2tT`2bbBQM /2b Kû+�MBbK2b /2 ~mtX GǶ�TT`Q+?2 2bi Q`B;BM�H2 /�Mb
H� K2bm`2 Qɍ H� THmT�`i /2b KQ/ûHBb�iBQMb ?v/`QHQ;B[m2b /Bbi`B#mû2b 2M +Qm`b �m TH�M BMi2`M�iBQM�H HQ`b /m
/ûK�``�;2 /m T`QD2i J>u.�a �p�B2Mi ûiû /ûp2HQTTû2b bm` H� #�b2 /ǶmM2 `2T`ûb2Mi�iBQM iQTQHQ;B[m2 /2
HǶ2bT�+2 T2m �/�Tiû2b ¨ +2HH2 Mû+2bb�B`2 TQm` mM KBHB2m +mHiBpûX G2b 2t2KTH2b /2 KQ/ĕH2b 2K#HûK�iB[m2b
/2 +2 ivT2 bQMi hPSJP.1G U"2p2M 2i EB`F#v- RNdNV- avbiĕK2 >v/`QHQ;B[m2 1m`QTû2M Ua>1V U�##Qii
2i �HX- RN3e cV- EAL1_Pa UqQQH?Bb2` 2i �HX- RNNyV- hPSP: Uo2`i2bbv 2i �HX- RNNjVX a2mH aq�h U�`MQH/ 2i
�HX- RNN3V /ûp2HQTTû T�` HǶla.� T`ûb2Mi2 mM2 T?BHQbQT?B2 +QKT�`�#H2 ¨ H� MƬi`2- K�Bb �p2+ mM2 iQTQHQ;B2
2i mM2 T?ûMQKûMQHQ;B2 bBKTHB}û2bX .2TmBb kyyy THmbB2m`b p2`bBQMb /2 J>u.�a QMi ûiû /ûp2HQTTû2bX G�
p2`bBQM BMBiB�H2 +QMbBbi�Bi 2M mM KQ/ĕH2 ?v/`QHQ;B[m2 ûpĕM2K2MiB2H T2`K2ii�Mi /2 bBKmH2` H2b +`m2b bm` mM
#�bbBM p2`b�Mi T`ûb2Mi�Mi mM2 ?ûiû`Q;ûMûBiû /2 T`�iB[m2b /Ƕ2Mi`2iB2M /m bQH UJQmbb� 2i �HX- kyyy c JQmbb� 2i
�H c kyyk c *?�?BMB�M- kyy9VX .2b p2`bBQMb mHiû`B2m`2b ûi2M/�B2Mi H2 KQ/ĕH2 ûpĕM2K2MiB2H ¨ H� bBKmH�iBQM /2b
T`Q+2bbmb /2 i`�Mb72`i /2 bm`7�+2 /2b T2biB+B/2b UJ>u.�a@S2biB+B/2b@yXt , "Qmp2i 2i �HX- kyRyV 2i /Ƕû`QbBQM
UJ>u.�a@1`QbBQM , :mKBĕ`2b 2i �HX c kyRRVX *2b MQmp2HH2b p2`bBQMb QMi ûiû /ûp2HQTTû2b bm` H� TH�i27Q`K2
HQ;B+B2HH2 /Ƕ�B/2 ¨ H� KQ/ûHBb�iBQM /2b ~mt /�Mb H2b T�vb�;2b PT2M6GlA. U6�#`2 2i �HX- kyRyV �}M /2 7�pQ`Bb2`
H� KQ/mH�`Biû /2 H� KQ/ûHBb�iBQM 2i 7�+BHBi2` H2 +QmTH�;2 /2 MQmp2�mt T`Q+2bbmb bT�iB�mtX 1M +2 [mB +QM+2`M2
J>u.�a@S2biB+B/2b- /2TmBb kyRy /Bzû`2Mib �DQmib /2 T`Q+2bbmb 2i /2 7QM+iBQMM�HBiûb QMi ûiû �TTQ`iûb �mt
p2`bBQMb yXt HQ`b /Ƕ�TTHB+�iBQMb bTû+B}[m2b /m KQ/ĕH2 K�Bb �m+mM2 MQmp2HH2 p2`bBQM /2 J>u.�a MǶ� ûiû
7Q`K�HBbû2 T2`K2ii�Mi /2 pû`B}2` H� +QKTHûK2Mi�`Biû /2b �DQmib 2i /Ƕ2M p�HB/2` H� T2`iBM2M+2X S�` �BHH2m`b- H2b
p2`bBQMb yXt �p�B2Mi ûiû /ûp2HQTTû2b bQmb H� p2`bBQM RXdXk /ǶPT2M6GlA. [mB � ûpQHmû p2`b mM2 p2`bBQM kXRXRR
T`ûb2Mi�Mi /2b +?�M;2K2Mib Mû+2bbBi�Mi mM2 �/�Ti�iBQM /2b +Q/2b /ûp2HQTTûb /�Mb H� p2`bBQM �Miû`B2m`2X

.�Mb H2 +�/`2 /m T`QD2i 61.1_@SQHH.Bz- bQmi2Mm T�` HǶ��S _1�.uLPo /2 H� `û;BQM P++Bi�MB2 2i HǶlMBQM
1m`QTû2MM2- mM2 MQmp2HH2 p2`bBQM RXy /2 J>u.�a@S2biB+B/2b � ûiû ûH�#Q`û2X 1HH2 � TQm` Q#D2+iB7 /2 +QMbiBim2`
mM2 p2`bBQM QTû`�iBQMM2HH2 �B/�Mi �m /B�;MQbiB+ /2b 7�+i2m`b /2 +QMi�KBM�iBQM /2b 2�mt bm` /2b #�bbBMb p2`b�Mib
TBHQi2b /BbTQb�Mi /ǶmM2 #�b2 /2 /QMMû2b /2 +�`�+iû`Bb�iBQM 2i /2 bmBpB /2b +QMi�KBM�iBQMbX *2ii2 p2`bBQM RXy
K2i ¨ MBp2�m J>u.�a@S2biB+B/2b bQmb PT2M6GlA.@kXRXRR- +�TBi�HBb2 HǶ2Mb2K#H2 /2b KQ/B}+�iBQMb BMBiBû2b
/2TmBb kyRy 2i BMi`Q/mBi mM 2Mb2K#H2 /2 MQmp2HH2b 7QM+iBQMM�HBiûbX G2 T`ûb2Mi /Q+mK2Mi /ûi�BHH2 H2b +QM+2Tib
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/2 `2T`ûb2Mi�iBQM /ǶmM #�bbBM p2`b�Mi �;`B+QH2 T�` J>u.�a- H2b Kû+�MBbK2b 2i T�`�Kĕi`2b `2T`ûb2Miûb /�Mb
J>u.�a@S2biB+B/2b@RXy 2i 7Qm`MBi mM 2t2KTH2 /Ƕ�TTHB+�iBQM /�Mb H2 +�b /ǶmM #�bbBM p2`b�Mi pBiB+QH2X G2b
T`BM+BT�H2b MQmp2HH2b 7QM+iBQMM�HBiûb /2 +2ii2 p2`bBQM RXy T�` `�TTQ`i ¨ H� p2`bBQM �Miû`B2m`2 bQMi H2b bmBp�Mi2b ,

ě T�bb�;2 +QMbQHB/û ¨ mM2 p2`bBQM +QMiBMm2 /2 H� KQ/ûHBb�iBQM [mB bBKmH2 ¨ T`ûb2Mi û;�H2K2Mi H2b T`Q+2bbmb
BMi2`@+`m2 �m TH�M /2b ~mt ?v/`QHQ;B[m2b 2i /2 bQHmiûb Uûp�TQi`�MbTB`�iBQM- T2`+QH�iBQM- /û;`�/�iBQM-ĘV-

ě `2T`ûb2Mi�iBQM /2 HǶûpQHmiBQM /2 HǶBM}Hi`�#BHBiû /2b bQHb 2M 7QM+iBQM /2b QTû`�iBQMb /2 ;2biBQM �;`B+QH2
/2b bQHb- /m /ûp2HQTT2K2Mi /2b �/p2MiB+2b 2i /2 H� THmpBQKûi`B2-

ě `2T`ûb2Mi�iBQM TQbbB#H2 /2 +mHim`2b 2M `�M; 2i +mHim`2b �bbQ+Bû2b �p2+ /BbiBM+iBQM /2 KQ/2b /Bzû`2Mib /2
;2biBQM /2b `�M;b �m b2BM /ǶmM2 KāK2 T�`+2HH2 �;`B+QH2-

ě `2T`ûb2Mi�iBQM /m T`Q+2bbmb /2 i`�Mb72`i /2b T2biB+B/2b /�Mb H2b bQHb-
ě `2T`ûb2Mi�iBQM /2b +�T�+Biûb /ǶBM}Hi`�iBQM 2i /2 `ûi2MiBQM /2b T2biB+B/2b T�` H2b 7Qbbûb �;`B+QH2b 2M

7QM+iBQM /2b ûi�ib /2b 7Qbbûb-
ě BMi`Q/m+iBQM /ǶmM T�b /2 i2KTb p�`B�#H2 /2 +�H+mH 2M 7QM+iBQM /2b ûpĕM2K2Mib ?v/`QHQ;B[m2b �}M

/ǶQTiBKBb2` H2 i2KTb +�H+mH /2b bBKmH�iBQMbX

�BMbB H� p2`bBQM RXy /2 J>u.�a@S2biB+B/2b T2`K2i H� bBKmH�iBQM /m /2p2MB` ?v/`QHQ;B[m2 /ǶmM2 KQHû+mH2
T2biB+B/2 +QMbû+miBp2 ¨ bQM ûT�M/�;2 /�Mb mM T�vb�;2 +mHiBpû ?ûiû`Q;ĕM2 T`ûb2Mi�Mi /2b ~mt /2 `mBbb2HH2K2Mi
>Q`iQMB2M T`ûTQM/û`�Mib 2i /2b ûpQHmiBQMb /2b T`QT`Bûiûb /2 H� +Qm+?2 /2 bm`7�+2 /m bQH bQmb HǶ2z2i /2b �+iBQMb
/2 ;2biBQM /2b bQHX G2b T�`�Kûi`Bb�iBQMb �+im2HH2K2Mi /BbTQMB#H2b /2 H� KQ/ûHBb�iBQM bǶ�TTHB[m2Mi 2M T`BQ`Biû
�m +�b /2b +mHim`2b pBiB+QH2b- K�Bb T2mp2Mi āi`2 ûi2M/m2b �m +�b THmb ;ûMû`�H /2b +mHim`2b 2M `�M;b �p2+ Qm
b�Mb 2M?2`#2K2Mi �bbQ+BûX

G� };m`2 R bvMi?ûiBb2 H2b T`BM+BT�mt T`Q+2bbmb `2T`ûb2Miûb /�Mb J>u.�a@S2biB+B/2b@RXy

6B;m`2 R Ĝ a+?ûK� /2b T`Q+2bbmb T`BM+BT�mt `2T`ûb2Miûb /�Mb J>u.�a@S2biB+B/2bX
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k _2T`ûb2Mi�iBQM bT�iB�H2
J>u.�a@S2biB+B/2b 2bi mM KQ/ĕH2 ?v/`QHQ;B[m2 /Bbi`B#mû bT�iB�H2K2Mi 2tTHB+Bi2X AH bǶ�TTmB2 bm` H� KāK2
`2T`ûb2Mi�iBQM bT�iB�H2 [m2 J>u.�a- i2HH2 [m2 /û+`Bi2 /�Mb JQmbb� 2i �HX UkyykV 2i G�;�+?2`B2 2i �HX UkyRyV-
/QMi H2b T`BM+BT�mt ûHûK2Mib bQMi `�TT2Hûb B+BX

ě GǶ2bT�+2 2bi `2T`ûb2Miû T�` mM 2Mb2K#H2 /ǶQ#D2ib T�vb�;2`b /QMi J>u.�a /û}MBi H2b +QMM2+iBQMb
?v/`QHQ;B[m2bX

ě G2b Q#D2ib �+im2HH2K2Mi T`Bb 2M +QKTi2 /�Mb J>u.�a@S2biB+B/2b bQMi H2b ûHûK2Mib /m T�`+2HH�B`2- H2
`ûb2�m ?v/`Q;`�T?B[m2- H2b `Qmi2b- H2 bQH 2i b� bi`�iB}+�iBQM p2`iB+�H2X aQmb `ûb2`p2b /ǶmM2 T�`�Kûi`Bb�iBQM
�/�Tiû2- H2b ûHûK2Mib /m T�`+2HH�B`2 T2mp2Mi `2T`ûb2Mi2` /2b T�`+2HH2b �;`B+QH2b- /2b T`�B`B2b- /2b #�M/2b
2M?2`#û2b- /2b TH�Mi�iBQMb 7Q`2biBĕ`2b- /2b 2bT�+2b KBti2b ¨ KQiB7b `û;mHB2`b-Ę

ě G� b2;K2Mi�iBQM /2 HǶ2bT�+2 �TTHB[mû2 /�Mb J>u.�a@S2biB+B/2b pBb2 ¨ B/2MiB}2` H2b HBKBi2b bm`7�+B[m2b
+Q``2bTQM/�Mi2b �mt Q#D2ib +Biûb 2i �#QmiBi ¨ H� /BbiBM+iBQM /ǶmM 2Mb2K#H2 /ǶmMBiûb bT�iB�H2b /2
M�im`2b 2i /2 7Q`K2b p�`B�#H2bX H� b2;K2Mi�iBQM 2bi 2z2+imû2 T�` +`QBb2K2Mi /2 +Qm+?2b /ǶBM7Q`K�iBQM
;ûQ;`�T?B[m2 `2T`ûb2Mi�Mi H2b T`BM+BT�H2b ?ûiû`Q;ûMûBiûb ûim/Bû2b /m T�vb�;2 +mHiBpû , H� iQTQ;`�T?B2-
H2 T�`+2HH�B`2- H� +�`i2 /2b bQHb- H2 `ûb2�m ?v/`Q;`�T?B[m2X R

ě *?�[m2 mMBiû bT�iB�H2 2bi bmTTQbû2 āi`2 mMB7Q`K2 /m TQBMi /2 pm2 /2 b2b T`QT`Bûiûb Tû/QHQ;B[m2b 2i /m
7Q`Ï�;2 +HBK�iB[m2X lM b2mH 2tmiQB`2 pBb ¨ pBb /2b û+QmH2K2Mib /2 bm`7�+2 HmB 2bi �ii`B#mûX

ě G2b HB2Mb iQTQHQ;B[m2b 2Mi`2 H2b mMBiûb bQMi /û}MBb ¨ T�`iB` /2 H� /B`2+iBQM ;ûMû`�H2 /2b û+QmH2K2Mib /2
bm`7�+2 /ǶmM2 mMBiû bT�iB�H2 p2`b mM2 �mi`2X

ě G2b mMBiûb bT�iB�H2b bQMi +�iû;Q`Bbû2b T�` ivT2 /ǶQ#D2i `2T`ûb2MiûX
ě G2b mMBiûb /2 bm`7�+2 UԈԊV bQMi /2b mMBiûb bT�iB�H2b bm`7�+B[m2b Bbbm2b /m +`QBb2K2Mi 2Mi`2 T�`+2HH�B`2-

HBKBi2b /2 bQH 2i /2 #�bbBMb@p2`b�MiX �BMbB- mM2 T�`+2HH2 T2mi āi`2 `2T`ûb2Miû2 T�` mM2 Qm THmbB2m`bԈԊX
ě G2b bQmb@mMBiûb /2 bm`7�+2 UԈԤԑԈԊV +Q``2bTQM/2Mi ¨ H� /BbiBM+iBQM /Ƕ?ûiû`Q;ûMûBiûb BMi`� ԈԊ

T`ûb2Mi�Mi /2b KQiB7b `û;mHB2`b- i2Hb [m2 H� bm++2bbBQM /2 `�M;b 2i /ǶBMi2`@`�M;b /�Mb H2b T�`+2HH2b
/2 pB;M2 Qm 2M �`#Q`B+mHim`2X *2b bQmb@mMBiûb M2 bQMi T�b /û}MB2b /2 7�ÏQM bT�iB�H2K2Mi 2tTHB+Bi2X
�BMbB- mM2 ԈԤԑԈԊ `2;`QmT2 iQmi2b H2b bm`7�+2b /ǶmM2 ԈԊ �TT�`i2M�Mi �m KāK2 KQiB7 2i T`ûb2Mi�Mi
H2b KāK2b T`QT`BûiûbX G� bmT2`}+B2 �bbQ+Bû2 ¨ mM2 ԈԤԑԈԊ +mKmH2 /QM+ H� bm`7�+2 /2 +?�+mM2 /2b
bm`7�+2b B/2MiB[m2bX

ě G2b mMBiûb /2 `Qmi2 UԇԊV bQMi Bbbm2b /2 H� /ûHBKBi�iBQM /2b `Qmi2bX k

ě G2b #B27b Qm i`QMÏQMb /2 7Qbbû UԇԈV bQMi Bbbmb /2 HǶB/2MiB}+�iBQM /m `ûb2�m ?v/`Q;`�T?B[m2X
ě G2b mMBiûb bQmi2``�BM2b UӼԊ Qm ӼԇԈV j `2T`ûb2Mi2Mi H2 /QK�BM2 bQmi2``�BM 2i bQMi /ûHBKBiû2b �m

TH�M bm`7�+B[m2 /2 H� KāK2 7�ÏQM [m2 H2b mMBiûb /2 ivT2 ԈԊ- ԈԤԑԈԊ 2i ԇԈX 1HH2b `2T`ûb2Mi2Mi H2b
T`Q}Hb /2 bQH bQmb@D�+2Mib �mt mMBiûb /2 bm`7�+2X 1M Qmi`2- H2b mMBiûb bQmi2``�BM2b ӼԊ 2i ӼԇԈ bQMi
û;�H2K2Mi /û+QmTû2b �m TH�M p2`iB+�H TQm` H2b #2bQBMb /2 H� KQ/ûHBb�iBQM /2 +2`i�BMb T`Q+2bbmb-

RX .�Mb H� T`�iB[m2- TQm` HBKBi2` H� +`û�iBQM /2 iQmi2b T2iBi2b mMBiûb bT�iB�H2b [mB +QM/mB`�B2Mi ¨ �m;2K2Mi2` H2b i2KTb /2
+�H+mHb K�Bb bm`iQmi [mB 2M;2M/`2`�B2Mi /2 H� /BbT2`bBQM MmKû`B[m2- H2 T�b /2 i2KTb ûi�Mi H2 KāK2 TQm` iQmi2b H2b mMBiûb bT�iB�H2b
/ǶmM2 KāK2 +H�bb2- +2`i�BM2b mMBiûb bT�iB�H2b T2mp2Mi āi`2 7mbBQMMû2bX G� `ĕ;H2 2bi +2T2M/�Mi /2 +QMb2`p2` HǶBMiû;`Biû /m `ûb2�m
?v/`Q;`�T?B[m2 2i- TQm` H2b T2iBib #�bbBMb p2`b�Mib- H2b HBKBi2b /2 T�`+2HH2bX

kX a2HQM H2b QmiBHb /2 b2;K2Mi�iBQM 2ifQm H2b +Qm+?2b /ǶBM7Q`K�iBQM ;ûQ;`�T?B[m2 miBHBbû2b TQm` 7�B`2 H2 /û+QmT�;2- H2b
mMBiûb /2 `Qmi2b T2mp2Mi /�Mb mM T`2KB2` i2KTb āi`2 �bbBKBHû2b ¨ /2b մնX lM2 QTiBQM /BbTQMB#H2 /�Mb H2b T`ûi`�Bi2K2Mib /2
J>u.�a@S2biB+B/2b T2`K2i /2 H2b i`�Mb7Q`K2` 2M ճն- bB H2b մն QMi mM �ii`B#mi bT�iB�H MQKKû խռ։տն֎ր �p2+ +QKK2 p�H2m`
ǵ`Q�/Ƕ TQm` H2b `Qmi2bX

jX .2mt ûiB[m2ii2b bQMi �bbQ+Bû2b �mt mMBiûb bQmi2``�BM2b b2HQM H2m` +QMM2tBQM �p2+ H� bm`7�+2X lM2 ըն 2bi �bbQ+Bû2 ¨ mM2 մն
Qm մսմն i�M/Bb [mǶmM2 ըճմ 2bi �bbQ+Bû2 ¨ mM2 ճմX

RR



b2HQM /2b KQ/�HBiûb /û+`Bi2b /�Mb H2b b2+iBQMb /û/Bû2b- 8XkXk 2i 8X8Xk
ě G2b +Qm+?2b /2 bQH UԈԁV +Q``2bTQM/2Mi �mt ?Q`BxQMb /2 bQH /BbiBM;mûb /�Mb H2b /Bzû`2Mib bQHb /m

#�bbBMX 1HH2b bQMi KBb2b 2M +Q``22TQM/�M+2 �p2+ H2b bi`�i2b /2 H� /Bb+`ûiBb�iBQM p2`iB+�H2 /2b mMBiûb
bQmi2``�BM2b UӼԊ Qm ӼԇԈVX

G� };m`2 k b+?ûK�iBb2 bm` mM 2t2KTH2 bBKTH2 H2b mMBiûb K2MiBQMMû2b 2i H2m`b /BbTQbBiBQMb `2H�iBp2bX

6B;m`2 k Ĝ a+?ûK� /2 b2;K2Mi�iBQM /m T�vb�;2 2M mMBiûb bT�iB�H2bX

G� b2;K2Mi�iBQM /m T�vb�;2 2M mMBiûb bT�iB�H2b 2i H� /ûi2`KBM�iBQM /2 H� +QMM2+iBpBiû UiQTQHQ;B2V T2mp2Mi
āi`2 /ûi2`KBMû2b ¨ /B`2 /Ƕ2tT2`i Qm �p2+ /2b QmiBHb /û/Bûb U2X;X :2Q@J>u.�a UG�;�+?2`B2 2i �HX kyRyV Qm
:`QQpa+�T2VX G2 `ûbmHi�i /QBi T`2M/`2 H� 7Q`K2 /ǶmM ;`�T?2 Qɍ H2b MQ2m/b `2T`ûb2Mi2Mi H2b mMBiûb bT�iB�H2b 2i
H2b �`+b H2m` +QMM2tBQM U6�#`2 2i �HX kyRy c G�;�+?2`B2 2i �HX kyRyV UpQB` 2t2KTH2b 2M };m`2b j 2i 9V X

6B;m`2 j Ĝ 2t2KTH2 bBKTHB}û /2 +QMbi`m+iBQM /ǶmM ;`�T?2 /2 +QMM2+iBpBiûX
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6B;m`2 9 Ĝ 2t2KTH2 /m ;`�T?2 /2b +QMM2+iBpBiûb bm` H2 #�bbBM /2 _QmD�M UP_1 PJ1_1VX

G2b +QMM2tBQMb 2Mi`2 mMBiûb bT�iB�H2b T`Bb2b 2M +QKTi2 /�Mb J>u.�a@S2biB+B/2b T2mp2Mi āi`2 H2b bmBp�Mi2b ,

ě HB2M iQTQHQ;B[m2 ,
ě ԈԊ p2`b ԈԊ Qm ԇԊ Qm ԇԈ
ě ԇԊ p2`b ԈԊ Qm ԇԊ Qm ԇԈ
ě ԇԈ p2`b ԇԈ

ě HB2M /Ƕ�TT�`i2M�M+2 ,
ě ԈԤԑԈԊ ¨ ԈԊ
ě ӼԊ ¨ ԈԊ Qm ԈԤԑԈԊ
ě ӼԇԈ ¨ ԇԈ
ě Ԉԁ ¨ ӼԊ Qm ӼԇԈ

G2b HB2Mb iQTQHQ;B[m2b /û}MBbb2Mi H2 b2Mb /2b û+QmH2K2Mib 2M bm`7�+2 i2H [m2 /ûi�BHHûb /�Mb H� b2+iBQM 8XjX lM2
mMBiû bT�iB�H2 �p2+ mM2 2ti2MbBQM ¨ H� bm`7�+2 /m bQH UԈԊ- ԇԊ Qm ԇԈV T2mi �pQB` THmbB2m`b mMBiûb 2M �KQMi
K�Bb mM2 b2mH2 mMBiû UԈԊ- ԇԊ Qm ԇԈV +QKK2 2tmiQB`2 TQm` H2b û+QmH2K2Mib /2 bm`7�+2X S�` +QMbi`m+iBQM- mM2
mMBiû bQmi2``�BM2 UӼԊ Qm ӼԇԈV MǶ2bi `2HBû2 [mǶ¨ mM2 b2mH2 mMBiû bT�iB�H2 /2 ivT2 ԈԊ Qm ԈԤԑԈԊ- ԇԊ 2i ԇԈ-
2i pB+2 p2`b� c 2HH2 T2mi āi`2 +QKTQbû2 /ǶmM2 Qm THmbB2m`b ԈԁX
*?�[m2 +H�bb2 /ǶmMBiû bT�iB�H2 TQ`i2 /2b T�`�Kĕi`2b H� /û+`Bp�MiX PM H2b /ûbB;M2 B+B T�` H2 i2`K2 ǳ�ii`B#mi
bT�iB�HǴ TQm` H2b /Bzû`2M+B2` /2b T�`�Kĕi`2b ;HQ#�mt /m KQ/ĕH2- +Ƕ2bi@¨ /B`2 M2 /ûT2M/�Mi T�b /2 HǶ2bT�+2
U2tX T�`�Kĕi`2 MmKû`B[m2 /2 `ûbQHmiBQM /2 HǶû[m�iBQM /2 i`�Mb72`i /�Mb H2b KBHB2mt p�`B�#H2K2Mi b�im`ûbVX
aB mM �ii`B#mi 2bi /û}MB bm` mM2 +H�bb2 /ǶmMBiû- iQmb H2b ûHûK2Mib /2 H� +H�bb2 /QBp2Mi āi`2 `2Mb2B;MûbX S�`
2t2KTH2- H� bmT2`}+B2- Ӷմն- 2bi mM �ii`B#mi bT�iB�H /2 H� +H�bb2 /ǶmMBiû /2 bm`7�+2 UԈԊV 2i 2M +QMbû[m2M+2-
mM2 p�H2m` /2 bm`T2`}+B2 /QBi āi`2 `2Mb2B;Mû2 TQm` iQmi2b H2b ԈԊX G2b /Bzû`2Mib �ii`B#mib bT�iB�mt Mû+2bb�B`2b
¨ J>u.�a@S2biB+B/2b bQMi T`ûb2Miûb /�Mb H� bmBi2 �m 7m` ¨ K2bm`2 /2 H� /2b+`BTiBQM /m KQ/ĕH2X
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LQi2r J>u.�a@S2biB+B/2b � ûiû /ûp2HQTTû TQm` bBKmH2` H2b û+QmH2K2Mib /Ƕ2�m 2i /2 T2biB+B/2b /�Mb
H2b #�bbBMb p2`b�Mib �;`B+QH2bX SQm` �mi�Mi- bB b2mH2b +2`i�BM2b +QKTQb�Mi2b /2 J>u.�a@
S2biB+B/2b bQMi KBb2b 2M Q2mp`2- H2 /QK�BM2 KQ/ûHBbû T2mi b2 `û/mB`2 ¨ mM2 +QK#BM�BbQM
/ǶmM2 Qm THmbB2m`b T�`+2HH2b 2ifQm mM2 +QK#BM�BbQM /ǶmM2 Qm THmbB2m`b TQ`iBQMb /2 `ûb2�m
?v/`Q;`�T?B[m2X .ĕb [m2 /2b ûHûK2Mib /m `ûb2�m ?v/`Q;`�T?B[m2 bQMi KQ/ûHBbûb- H2 /QK�BM2
/QBi +QKTQ`i2` mM mMB[m2 2tmiQB`2X

j _2T`ûb2Mi�iBQM /2b 7Q`Ï�;2b 2i /2b +QM/BiBQMb BMBiB�H2b
G2b 7Q`Ï�;2b `2T`ûb2Mi2Mi /�Mb H2 KQ/ĕH2 HǶûpQHmiBQM /2b +QM/BiBQMb �mt HBKBi2b /m #�bbBM p2`b�Mi �BMbB [m2
H� M�im`2 2i H� +?`QMQHQ;B2 /2b �+iBQMb �Mi?`QTB[m2b bmb+2TiB#H2b /ǶBM~m2` bm` H2b ~mt /Ƕ2�m 2i /2 T2biB+B/2b
bBKmHûb X *2b 7Q`Ï�;2b bQMi +H�bbûb 2M i`QBb ivT2b , +HBK�iB[m2b- �;`QMQKB[m2b 2i #BQHQ;B[m2bX

jXR 6Q`Ï�;2b +HBK�iB[m2b
G2b BM7Q`K�iBQMb +HBK�iB[m2b `2[mBb2b T�` H2 KQ/ĕH2 bQMi H� THmpBQKûi`B2- HǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2- H�
i2KTû`�im`2 2i H2 `�vQMM2K2Mi ;HQ#�HX J>u.�a@S2biB+B/2b Qz`2 ¨ HǶmiBHBb�i2m` H� TQbbB#BHBiû /2 `2Mb2B;M2` +2b
/QMMû2b ¨ HǶû+?2HH2 /m #�bbBM p2`b�Mi Qm /ǶmM2 7�ÏQM /Bbi`B#mû2 T�` mMBiûb bT�iB�H2bX

G2b /QMMû2b +HBK�iB[m2b bQMi BMi2`T`ûiû2b ¨ T�`iB` /2b }+?B2`b /Ƕ2Mi`û2 �p2+ H2 7Q`K�i /�i2@p�H2m`X *2ii2
+?`QMB[m2 /2 p�H2m`b /QBi +Qmp`B` iQmi2 H� Tû`BQ/2 bBKmHû2 +�` +2ii2 +?`QMB[m2 2bi /Bb+`ûiBbû2 T�` J>u.�a@
S2biB+B/2b �}M /ǶQ#i2MB` mM2 `ûbQHmiBQM i2KTQ`2HH2 �Dmbiû2 �m T�b /2 i2KTb /2 H� bBKmH�iBQMX

LQi2r G2b p�H2m`b +HBK�iB[m2b /2b bQmb@mMBiûb /2 bm`7�+2 [mB �TT�`iB2MM2Mi ¨ H� KāK2 mMBiû /2
bm`7�+2 bQMi iQmDQm`b B/2MiB[m2bX

jXRXR SHmpBQKûi`B2

G2b p�H2m`b /2b +?`QMB[m2b /2 THmpBQKûi`B2 /QBp2Mi āi`2 bQmb H� 7Q`K2 /2 ?�mi2m`b /Ƕ2�m 2M KBHHBKĕi`2b UKKV-
H2b +?`QMB[m2b /2 ?�mi2m`b /Ƕ2�m +mKmHû2b bQMi BMi2`TQHû2b HBMû�B`2K2Mi �m T�b /2 i2KTb /2 H� bBKmH�iBQM
TmBb `ûT�`iB2b T�` T�b /2 i2KTbX 1HH2b bQMi �{+?û2b 2M bQ`iB2 2M mMBiûb Kûi`B[m2b UKVX G2b BMi2MbBiûb /2 THmB2
/QBp2Mi āi`2 `2Mb2B;Mû2b ¨ mM2 `ûbQHmiBQM i2KTQ`2HH2 +QKT�iB#H2 �p2+ H2b T`Q+2bbmb ¨ KQ/ûHBb2`X �BMbB- H�
bBKmH�iBQM /2 H� ;2Mĕb2 /m `mBbb2HH2K2Mi >Q`iQMB2M `2[mB2`i /2b BMi2MbBiûb BM7`�@?Q`�B`2b U8 ¨ Ry KBMmi2bVX G2b
/QMMû2b /B`2+i2K2Mi Bbbm2b /ǶmM THmpBQKĕi`2 ¨ �m;2i #�b+mH2m` bQMi �/KBb2bX

jXRXk úp�TQi`�MbTB`�iBQM TQi2MiB2HH2

GǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2 Qm /2 `û7û`2M+2 UӺԉ ԞV 2bi `2[mBb2 TQm` H� bBKmH�iBQM /2 HǶûp�TQi`�MbTB`�iBQM
¨ HǶû+?2HH2 /2b mMBiûb /2 bm`7�+2 Qm bQmb@mMBiûb /2 bm`7�+2X *QKK2 TQm` H� THmpBQKûi`B2- H� +?`QMB[m2 /2
p�H2m`b /2 HǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2 /QBi āi`2 bQmb H� 7Q`K2 /2 ?�mi2m`b /Ƕ2�m 2M KBHHBKĕi`2b UKKV-
2i +2HH2b@+B b2`QMi BMi2`TQHû2b HBMû�B`2K2Mi �m T�b /2 i2KTb /2 H� bBKmH�iBQM 2i �{+?û2b 2M bQ`iB2 2M mMBiûb
Kûi`B[m2b UKVX .2b p�H2m`b /2 `ûbQHmiBQM ?Q`�B`2 bQMi 7Q`i2K2Mi +QMb2BHHû2bX
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jXRXj h2KTû`�im`2 /2 HǶ�B`

G� +?`QMB[m2 /2 p�H2m`b /2 i2KTû`�im`2 /QBi āi`2 7Qm`MB2b 2M /2;`ûb *2HbBmb Uê*VX G2b i2KTû`�im`2b bQMi
BMi2`TQHû2b HBMû�B`2K2Mi �m T�b /2 i2KTb /2 H� bBKmH�iBQM 2i �{+?û2b 2M bQ`iB2 bQmb H2b KāK2b mMBiûbX G�
7Qm`MBim`2 /2 p�H2m`b DQm`M�HBĕ`2b Qm ?Q`�B`2b 2bi +QMb2BHHû2X

jXRX9 _�vQMM2K2Mi ;HQ#�H

G� +?`QMB[m2 /2 p�H2m`b /2 `�vQMM2K2Mi ;HQ#�H /QBi āi`2 2tT`BKû2 2M ӿ�ԒԜϵX G2b p�H2m`b b2`QMi BMi2`TQHû2b
HBMû�B`2K2Mi �m T�b /2 i2KTb /2 H� bBKmH�iBQM 2i �{+?û2b 2M bQ`iB2 2M Ԃӿ�ԜϵX .2b p�H2m`b /2 `ûbQHmiBQM
DQm`M�HBĕ`2b Qm ?Q`�B`2b bQMi +QMb2BHHû2bX

jXk 6Q`Ï�;2b �;`QMQKB[m2b
G2b KQ/�HBiûb /Ƕ2Mi`2iB2M /2b T�`+2HH2b UQm /m `�M; 2i /2 HǶBMi2`@`�M;V bQMi H2b BM7Q`K�iBQMb �;`QMQKB[m2b ¨
`2Mb2B;M2` /�Mb J>u.�a@S2biB+B/2bX .2mt �+iBQMb bQMi T`Bb2b 2M +QKTi2 /�Mb J>u.�a@S2biB+B/2b@RXy , H2
i`�p�BH /m bQH 2i HǶ�TTHB+�iBQM /2 T2biB+B/2bX *2b KQ/�HBiûb /Ƕ2Mi`2iB2M bQMi BM/B[mû2b T�` HǶmiBHBb�i2m` bQmb H�
7Q`K2 /ǶûpĕM2K2Mib TQm` +?�[m2 T�`+2HH2- pQB`2 TQm` H2b /Bzû`2Mib `�M;b 2i BMi2`@`�M;b /ǶmM2 KāK2 T�`+2HH2-
2M T2`K2ii�Mi H2m` +QK#BM�BbQM 2i �BMbB H� `2T`ûb2Mi�iBQM /ǶBiBMû`�B`2b i2+?MB[m2b /Bzû`2Mib bm` +2b 2MiBiûb
bT�iB�H2bX G2b /ûi�BHb `2H�iB7b ¨ +?�+mM2 /2 +2b �+iBQMb bQMi BM/B[mûb +B@/2bbQmbX

jXkXR h`�p�BH /m bQH

AH bǶ�;Bi /2 bTû+B}2` H2 ivT2 /Ƕ2Mi`2iB2M Kû+�MB[m2 /2 H� +Qm+?2 /2 bm`7�+2 /m bQH [mB 2bi 2z2+imûX GǶBM~m2M+2
/2 HǶ2Mi`2iB2M Kû+�MB[m2 2bi bBKmHû2 T�` H� `2T`ûb2Mi�iBQM /2 b2b +QMbû[m2M+2b 2M K�iBĕ`2 /2 KQ/B}+�iBQM /2
H� +�T�+Biû /ǶBM}Hi`�iBQM /m bQH UpQB` b2+iBQM 9V 2i /2 H� /2bi`m+iBQM /ǶmM 2M?2`#2K2Mi �bbQ+Bû ¨ H� +mHim`2
T`BM+BT�H2X j ivT2b /ǶQmiBHb /Ƕ2Mi`2iB2M bQMi �+im2HH2K2Mi +QMbB/û`ûb /�Mb H2 KQ/ĕH2 ,

ě _Qi�p�iQ`
ě PmiBH ¨ /2Mi
ě *?�``m2

*2b QmiBHb KQ/B}2Mi /Bzû`2KK2Mi H� bi`m+im`2 /m bQH 2i T�` +QMbû[m2Mi HǶûpQHmiBQM /2 HǶûi�i /2 H� bm`7�+2 2i /2
H� +�T�+Biû /ǶBM}Hi`�iBQM b2`QMi �mbbB /Bzû`2Mi2b UbBim�iBQM /Bb+miû2 THmb 2M /ûi�BH /�Mb H� b2+iBQM 9XkVX .QM+-
TQm` mM ûpĕM2K2Mi /2 i`�p�BH /m bQH BH 7�mi BM/B[m2` H� /�i2 /2 H�#Qm`- H� bQmb@mMBiû /2 bm`7�+2 +QM+2`Mû2 2i H2
ivT2 /ǶQmiBHX

LQi2br G2b ûpĕM2K2Mib /2 i`�p�BH /m bQH bQMi +QMbB/û`ûb āi`2 BMbi�Mi�MûbXr GǶ�+iBQM /2 HǶQmiBH /Ƕ2Mi`2iB2M /m bQH 2bi bmTTQbû2 �z2+i2` HǶ2Mb2K#H2 /2 H� T`2KBĕ`2 bi`�i2
/2 bQHX GǶmiBHBb�i2m` T2mi T�`�Kûi`2` H2 MQK#`2 2i HǶûT�Bbb2m` /2b bi`�i2b /2 bQH- 2i HǶ?Q`BxQM
Tû/QHQ;B[m2 �bbQ+Bû ¨ +?�[m2 bi`�i2X AH 2bi /QM+ 7Q`i2K2Mi +QMb2BHHû /2 /û}MB` mM2 T`2KBĕ`2
bi`�i2 T`ûb2Mi�Mi HǶûT�Bbb2m` +Q``2bTQM/�Mi ¨ H� T`Q7QM/2m` /2 i`�p�BH /2 HǶQmiBH miBHBbûX

jXkXk �TTHB+�iBQM /2 T2biB+B/2b

SQm` HǶ�TTHB+�iBQM /ǶmM2 KQHû+mH2 Qm ԟԞԟ UTQHHm�Mi Q`;�MB[m2 T2`bBbi�MiV- HǶmiBHBb�i2m` }t2 ,
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ě H� /�i2 /2 HǶ�TTHB+�iBQM-
ě H2 MQK /2 H� bm#bi�M+2 �+iBp2 �TTHB[mû2-
ě H� K�bb2 T�` mMBiû /2 bm`7�+2 /2 H� bm#bi�M+2 �+iBp2 �TTHB[mû2-
ě H� bQmb@mMBiû /2 bm`7�+2 bm` H�[m2HH2 HǶ�TTHB+�iBQM � HB2m-
ě HǶ2{+B2M+2 /Ƕ�TTHB+�iBQM HBû2 �m T`Q+2bbmb /2 /û`Bp2 9-
ě H2 ivT2 /2 TmHpû`Bb�i2m` Qm û[mBT2K2Mi miBHBbû U7�+mHi�iB7- pQB` b2+iBQM eXRV-
ě H� [m�HBiû /2 `û;H�;2 /2 HǶû[mBT2K2Mi U7�+mHi�iB7- pQB` b2+iBQM eXRV-
ě H2 +Q2{+B2Mi /Ƕ2tiBM+iBQM /�Mb H� HQB /2 "22`@G�K#2`i- miBHBbû2 TQm` `2T`ûb2Mi2` HQ`b /2 HǶ�TTHB+�iBQM H�

/Bbi`B#miBQM /2 H� K�bb2 /2 bm#bi�M+2 �+iBp2 U?Q`b /û`Bp2V 2Mi`2 H2 +Qmp2`i /2 H� +mHim`2 2i H2 bQH UpQB`
b2+iBQM eXRV-

*2b BM7Q`K�iBQMb bQMi miBHBbû2b T�` J>u.�a@S2biB+B/2b TQm` 2biBK2` H� [m�MiBiû `û2HH2K2Mi �TTHB[mû2 U¨ H�
7QBb bm` H2b 72mBHH2b /2 H� +mHim`2 2i bm` H2 bQHV b2HQM HǶû[m�iBQM RX

Ԝռ � ԇռ Ӷմսմն ᅱռ URV

�p2+ ,Ԝռ , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû bm` H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖV-ԇռ , H� K�bb2 T�` mMBiû /2 bm`7�+2 /2 ԟԞԟ �TTHB[mû2 bm` H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖ ԜϵV-Ӷմսմն , �B`2 /2 H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԜϵV-ᅱռ , 2{+B2M+2 /2 HǶ�TTHB+�iBQM /2 ԟԞԟ bm` H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 Uy ମ ᅱռ ମ RVX

PM MQi2`� [m2 H2 +�H+mH /2 H� `ûT�`iBiBQM }M�H2 2Mi`2 +Qmp2`i pû;ûi�H 2i bQH ¨ HǶû+?2HH2 T�`+2HH�B`2 2bi /ûi�BHHû
/�Mb H� b2+iBQM eXRX G2 +�H+mH T`2M/ 2M +QKTi2 H� bm`7�+2 7QHB�B`2 /2 H� +mHim`2 2i H� [m�HBiû /2 `û;H�;2 /2
HǶû[mBT2K2Mi /ǶûT�M/�;2 UbB +QMMmVX

LQi2br G2b �TTHB+�iBQMb /2 T2biB+B/2b bQMi +QMbB/û`û2b āi`2 BMbi�Mi�Mû2bXr G2b bBKmH�iBQMb bQMi bi`B+i2K2Mi KQMQ@KQHû+mH2bX AH 2bi /QM+ Mû+2bb�B`2 /2 H�M+2` THmbBb2m`b
bBKmH�iBQMb /�Mb H2 +�b /ǶmM2 ûim/2 KmHiB@KQHû+mH2bX G� TQbbB#BHBiû /2 T`2M/`2 2M +QKTi2
mM2 �TTHB+�iBQM �p�Mi H� /�i2 /2 /û#mi /2 H� bBKmH�iBQM MǶ2bi T�b MQM THmb /BbTQMB#H2 b�m7 ¨
ûp�Hm2` H2b +QM+2Mi`�iBQMb BMBiB�H2b 2M K�iBĕ`2 �+iBp2 /�Mb H2 bQH 2i H2 +Qmp2`i- +QMbû+miBp2b ¨
+2ii2 �TTHB+�iBQM �Miû`B2m`2X

jXj 6Q`Ï�;2b #BQHQ;B[m2b
G2b 7Q`Ï�;2b #BQHQ;B[m2b /�Mb J>u.�a@S2biB+B/2b 7QMi `û7û`2M+2 �mt T`Q+2bbmb /ǶûpQHmiBQM /2 H� bm`7�+2
7QHB�B`2 /2 H� +mHim`2X 1M 2z2i +2 T`Q+2bbmb MǶ2bi T�b `2T`ûb2Miû T�` H2 KQ/ĕH2 +�` BH Mû+2bbBi2`�Bi /2 +QmTH2` mM
KQ/ĕH2 /2 +mHim`2X G� p�H2m` /2 HǶBM/B+2 7QHB�B`2 /2 H� +mHim`2 ԁӶӾվ 2i bQM ûpQHmiBQM �m +Qm`b /2 H� bBKmH�iBQM
bQMi /QM+ +QMbB/û`ûb +QKK2 /2b /QMMû2b /Ƕ2Mi`û2 /m KQ/ĕH2X

9X G� /û`Bp2 +Q``2bTQM/ ¨ H� T�`i /2 bm#bi�M+2 �+iBp2 [mB HQ`b /2 HǶ�TTHB+�iBQM MǶ�ii2BMi T�b H2 +Qmp2`i Qm H2 bQH /2 H� T�`+2HH2
/ǶûT�M/�;2 /m 7�Bi /2b T`Q+2bbmb /2 i`�MbTQ`i �û`B2MbX

Re



aB H2 ivT2 /2 +mHim`2 bBKmHû bm` HǶmMBiû /2 bm`7�+2 2bi H� pB;M2- H2b p�H2m`b bQMi 2biBKû2b T�` BMi2`TQH�iBQM
TQHvMQKB�H2 /2b K2bm`2b 2z2+imû2b bm` mM pB;MQ#H2 +QM/mBi 2M ;Q#2H2i MQM T�HBbbû bQmb mM +QMi2ti2 Kû/Bi2`@
`�Mû2M UGQm+?�`i 2i �HX kyRk c S�`2 kyRRVX G� p�H2m` K�tBK�H2 /2 ԁӶӾվ Qm ԁӶӾվՒՆ՝ TQm` +2 ivT2 /2 +mHim`2
2bi RXNNN Ԝϵ Ԝϵ TQm` H2 DQm` DmHB2M RNN UR3 DmBHH2i Qm Rd DmBHH2i TQm` �MMû2 #Bbb2tiBH2VX *2T2M/�Mi- bB H2 ivT2
/2 +mHim`2 bBKmHû 2bi /Bzû`2Mi- HǶmiBHBb�i2m` T2mi `2Mb2B;M2` TQm` +?�[m2 mMBiû /2 bm`7�+2 mM ԁӶӾվ [mB b2`�
bmTTQbû +QMbi�Mi T2M/�Mi iQmi2 H� Tû`BQ/2 bBKmHû2X .�Mb iQmb H2b +�b BH 2bi bmTTQbû [m2 H� p�H2m` /2 ԁӶӾվ
2bi mMB7Q`K2 bm` iQmi2 HǶmMBiû /2 bm`7�+2 Qm T�`+2HH2X .2b p�`B�iBQMb TQi2MiB2HH2b HBû2b ¨ /2b KQ/2b /2 ;2biBQM
/Bzû`2M+Bûb b2HQM H2b `�M;b /2 +mHim`2 TQm` H2b +mHim`2b 2M `�M; M2 bQMi T�b +QMbB/û`ûbX

LQi2r SQm` H2 +�b /2 +mHim`2b 2M `�M;b �p2+ mM2 +Qmp2`im`2 HBKBiû2 /m bQH- H� TQbbB#BHBiû /ǶmM2
+`QBbb�M+2 bB;MB}+�iBp2 /Ƕ�/p2MiB+2b 2bi +QMbB/û`û2X 1HH2 2bi BM+Hmb2 /�Mb H2b T`Q+2bbmb bBKmHûb
2i M2 7�Bi /QM+ T�b T�`iB2 /2b 7QM+iBQMb /2 7Q`Ï�;2X *QMi`�B`2K2Mi ¨ HǶBM/B+2 7QHB�B`2 /2 H�
+mHim`2 /û}MB ¨ HǶû+?2HH2 /2 H� T�`+2HH2 �;`B+QH2- HǶBM/B+2 /2b �/p2MiB+2b 2bi bmTTQbû p�`B2` b2HQM
H2b KQ/2b /2 ;2biBQM bTû+B}[m2b /2b `�M;b 2i BMi2`@`�M;bX GǶBM/B+2 /2 bm`7�+2 7QHB�B`2 iQi�H
T�` bQmb@mMBiû /2 bm`7�+2 2bi +�H+mHû T�` H� bQKK2 /2 HǶBM/B+2 /2 H� +mHim`2 bm` HǶ2Mb2K#H2 /2
HǶmMBiû 2i +2HmB /2b �/p2MiB+2b bm` H� bQmb@mMBiû X

jX9 *QM/BiBQMb BMBiB�H2b
J>u.�a@S2biB+B/2b 2bi mM KQ/ĕH2 [mB bBKmH2 bm` mM 2Mb2K#H2 /ǶBMbi�Mib +QKT`Bb 2Mi`2 mM2 /�i2 BMBiB�H2 2i
mM2 /�i2 }M�H2 HǶûi�i /m bvbiĕK2 `2T`ûb2MiûX *2`i�BMb T`Q+2bbmb bQMi `2T`ûb2Miûb T�` /2b �TT`Q+?2b Biû`�iBp2b
[mB 2biBK2Mi- ¨ T�`iB` /2b p�H2m`b �+im2HH2b- HǶûpQHmiBQM /2 p�`B�#H2b /m bvbiĕK2 /ǶmM BMbi�Mi ¨ HǶ�mi`2 Uû[m�iBQMb
/2 i`�Mb72`i- +BMûiB[m2 /2 /û;`�/�iBQM- û[mBHB#`2b-Ę VX *2b �TT`Q+?2b QMi #2bQBM /2 +QMM�ŗi`2 HǶûi�i BMBiB�H
/m bvbiĕK2 TQm` �KQ`+2` H2b Biû`�iBQMbX *2b +QM/BiBQMb BMBiB�H2b bQMi T�bbû2b �m KQ/ĕH2 TQm` +?�[m2 Q#D2i
+QKK2 �ii`B#mib bT�iB�mtX

jX9XR /ǶQ`/`2 ?v/`QHQ;B[m2

GǶmiBHBb�i2m` /QBi 7Qm`MB` �m KQ/ĕH2 /2b +QM/BiBQMb BMBiB�H2b TQm` H2b p�`B�#H2b ?v/`B[m2b bmBp�Mi2b ,

ě bQH bQmb H2b T�`+2HH2b , i2M2m` 2M 2�m Qm TQi2MiB2H /2 T`2bbBQM TQm` +?�[m2 ?Q`BxQM /2 +?�[m2 T�`+2HH2-
ě ~�[m�;2 ¨ H� bm`7�+2 /2b T�`+2HH2b , ?�mi2m` /Ƕ2�m /2 +?�[m2 T�`+2HH2 UMmHH2 T�` /û7�mi- bBMQM H� KāK2

?�mi2m` /Ƕ2�m 2bi BMBiB�HBbû2 bm` +?�[m2 bQmb@mMBiû /2 bm`7�+2V-
ě bQH bQmb H2 `ûb2�m ?v/`Q;`�T?B[m2 , i2M2m`b 2M 2�m /2b `ûb2`pQB`b bmT2`}+B2H 2i T`Q7QM/ UpQB` b2+iBQM

8X8Xk TQm` THmb /2 T`û+BbBQMV U+�T�+Biû �m +?�KT T�` /û7�miVX

jX9Xk /ǶQ`/`2 #BQ;ûQ+?BKB[m2 UbQHmiûbV

GǶmiBHBb�i2m` /QBi 7Qm`MB` �m KQ/ĕH2 /2b +QM/BiBQMb BMBiB�H2b TQm` H2b p�`B�#H2b #BQ;ûQ+?BKB[m2b bmBp�Mi2b ,

ě bQH bQmb H2b T�`+2HH2b , +QM+2Mi`�iBQM Qm i2M2m` 2M T2biB+B/2b TQm` +?�[m2 ?Q`BxQM /2 +?�[m2 T�`+2HH2-
ě ~�[m�;2 ¨ H� bm`7�+2 /2b T�`+2HH2b , +QM+2Mi`�iBQM 2M T2biB+B/2b /�Mb HǶ2�m /2 ~�[m�;2-
ě bQH 2i HBiBĕ`2 /m `ûb2�m ?v/`Q;`�T?B[m2 , i2M2m` 2M T2biB+B/2b /2b K�iû`B�mt bQ`#�Mib UMmHH2 T�` /û7�miVX

Rd



jX9Xj �mi`2b +QM/BiBQMb ¨ H� HBKBi2

GǶmiBHBb�i2m` /QBi 7Qm`MB` �m KQ/ĕH2 /2b +QM/BiBQMb TQm` BMBiB�HBb2` H2b ûi�ib /2 bm`7�+2 ,

ě H2 +mKmH /ǶûM2`;B2 +BMûiB[m2 /2 H� THmB2 /2 +?�[m2 T�`+2HH2 /2TmBb H2 /2`MB2` i`�p�BH /m bQHX

9 _2T`ûb2Mi�iBQM /2 HǶûpQHmiBQM /2 HǶûi�i /2 bm`7�+2 /m bQH 2i /2 b�
+�T�+Biû /ǶBM}Hi`�iBQM

GǶûi�i /2 bm`7�+2 /m bQH UԈԈӸ TQm` bQBH bm`7�+2 +QM/BiBQMV /ûi2`KBM2 H2b T`QT`Bûiûb /ǶBM}Hi`�iBQM /m bQH 2i �
/QM+ mM BKT�+i T`QMQM+û bm` H� bBKmH�iBQM /m T�`i�;2 BM}Hi`�iBQM@`mBbb2HH2K2Mi /2b ~mt /Ƕ2�m 2i /2 bQHmiûb
U+7 JQmbb� 2i �HX- kyykVX 1M KBHB2m +mHiBpû- HǶûi�i /2 bm`7�+2 ûpQHm2 2M 7QM+iBQM /2b �+iBQMb /2 ;2biBQM /m bQH 2i
/m /ûp2HQTT2K2Mi /2 H� pû;ûi�iBQMX lM2 Q`B;BM�HBiû /2 J>u.�a@S2biB+B/2b@RXy T�` `�TTQ`i ¨ H� THmT�`i /2b
KQ/ĕH2b /2 i`�Mb72`i /2 T2biB+B/2b ¨ HǶû+?2HH2 /m #�bbBM p2`b�Mi 2bi /2 `2T`ûb2Mi2` HǶûpQHmiBQM /2b ûi�ib /2
bm`7�+2 2i /Ƕ2M /û/mB`2 HǶûpQHmiBQM /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 /2 bm`7�+2 /m bQH UԀ֎V- T�`�Kĕi`2 2bb2MiB2H
/�Mb H� KQ/ûHBb�iBQM /2b ~mt ?v/`QHQ;B[m2bX .�Mb H� bmBi2 MQmb T`ûb2MiQMb H� ;�KK2 /2b ûi�ib /2 bm`7�+2 /m
bQH +QMbB/û`ûb- H2b T`BM+BT2b /2 KQ/ûHBb�iBQM /2 H2m` ûpQHmiBQM 2i- 2M}M- H2 KQ/2 /Ƕ2biBK�iBQM /2 H� +QM/m+iBpBiû
?v/`�mHB[m2 ¨ T�`iB` /2 H� +QMM�Bb�M+2 /2 HǶûi�i /2 bm`7�+2X

LQi2br 1M `�BbQM /2 H� TQbbB#BHBiû /Ƕ�pQB` /2b 7Q`Ï�;2b �;`QMQKB[m2b KmHiBTH2b p�`B�Mi bT�iB�H2K2Mi
�m b2BM /2 H� T�`+2HH2 �;`QMQKB[m2- H2b T`Q+2bbmb /û+`Bib /�Mb +2ii2 b2+iBQM bQMi bBKmHûb
�m MBp2�m /2 +?�[m2 bQmb@mMBiû /2 bm`7�+2 U`�M;b 2i BMi2`@`�M;bV- bmTTQbû2 āi`2 bQmKBb2 /2
K�MBĕ`2 mMB7Q`K2 �mt /Bzû`2Mib 7Q`Ï�;2bXr G� bm`7�+2 /m bQH 7�Bi `û7û`2M+2 ¨ H� bi`�i2 bmTû`B2m`2 /m bQH /BbiBM;mû2 /�Mb H� KQ/ûHBb�iBQMX

9XR hvTQHQ;B2 /2b ûi�ib /2 bm`7�+2 /m bQH
G2b /Bzû`2Mib ûi�ib /2 bm`7�+2 `2T`ûb2Miûb /�Mb J>u.�a@S2biB+B/2b@RXy- bǶBMb+`Bp2Mi /�Mb H2b ûi�ib /2 bm`7�+2
/û+`Bib BMBiB�H2K2Mi T�` �M/`B2mt 2i �HX UkyyRV TQm` H2b T�`+2HH2b pBiB+QH2b Kû/Bi2``�Mû2MM2b UpQB` };m`2 8VX
*2ii2 ivTQHQ;B2 /2b ûi�ib /2 bm`7�+2 � ûiû p�HB/û2 2MbmBi2 bm` mM 2Mb2K#H2 /2 /2b+`BTiBQMb 2i /2 K2bm`2b
/ǶBM~i`�iBQMb K2Mû2b T2M/�Mi THmbB2m`b �MMû2b bm` mM2 ;`�M/2 /Bp2`bBiû /2 bQHb Kû/Bi2``�Mû2Mb bQmb +mHim`2b
�MMm2HH2b 2i T2`K�M2Mi2b- pBiB+QH2b 2i T�`+Qm`bX 1HH2 K2i 2M �p�Mi HǶBM~m2M+2 T`ûTQM/û`�Mi2 /2 THmbB2m`b
T`Q+2bbmb U�M/`B2mt 2i �HX kykRV ,

ě H2 i`�p�BH /m bQH +`û�i2m` /2 TQ`QbBiû /�Mb H� +Qm+?2 /2 bm`7�+2 /m bQH-
ě H� 72`K2im`2 M�im`2HH2 /ǶmM2 +Qm+?2 /2 bQH i`�p�BHHû2 bQmb HǶ2z2i /2b �Hi2`M�M+2b /2bbB+�iBQM@?mK2+i�iBQM-
ě H2b T`Q+2bbmb /2 #�ii�M+2 2i /2 bû/BK2Mi�iBQM HBû2 ¨ HǶûM2`;B2 +BMûiB[m2 /2 H� THmB2 [mB 2Mi`�ŗM2Mi H�

7Q`K�iBQM /Ƕ2M+`Qȿi2K2Mi /2 bm`7�+2 HBKBi�Mi HǶBM}Hi`�#BHBiû /m bQH-
ě H2 /ûp2HQTT2KK2Mi /m +Qmp2`i pû;ûi�H 2i /2 bQM 2M`�+BM2K2Mi [mB 7�pQ`Bb2Mi û;�H2K2Mi H� +`û�iBQM /2

TQ`QbBiû /�Mb H� +Qm+?2 /2 bm`7�+2 2i T�` +QMbû[m2Mi HǶBM}Hi`�#BHBiû /m bQH bB +2HH2@+B ûi�Bi BMBiB�H2K2Mi
HBKBi�Mi2-

ě H� i2tim`2 /m bQH 2i MQi�KK2Mi H� T`ûb2M+2 /ǶmM2 +?�`;2 +�BHHQmi2mb2 [mB T`ûb2`p2 2M T�`iB2 H2 bQH /2b
2z2ib /2 #�ii�M+2 2i K�BMiB2Mi 2M ;ûMû`�H mM2 BM}Hi`�#BHBiû bm{b�Mi2X
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6B;m`2 8 Ĝ hvTQHQ;B2 /2b ûi�ib /2 bm`7�+2 /m bQH U�M/`B2mt 2i �HX kyyRVX

G2b ûi�ib /2 bm`7�+2 +QMbB/û`ûb /�Mb J>u.�a@S2biB+B/2b bQMi ԉ- ԉ ԒԢԣ- ӸԢԣ- ԋ ӸԢԣ 2i ӸԧX AHb b2 /Bzû`2M+B2Mi
b2HQM H2b +`Biĕ`2b bmBp�Mib ,

ě mM2 bi`m+im`2 /m bQH ;`mK2H2mb2 bmBi2 ¨ mM i`�p�BH /m bQH `û+2Mi Uԉ 2i ԉ ӸԢԣV [mB K�tBKBb2 H� +�T�+Biû
/ǶBM}Hi`�iBQM /m bQH-

ě H� T`ûb2M+2 /ǶmM2 +`Qȿi2 bi`m+im`�H2 Q++mT�Mi mM2 T`QTQ`iBQM bB;MB}+�iBp2 /2 H� bm`7�+2 /m bQH UӸԢԣ 2iԋ ӸԢԣV 2i /BKBMm�Mi H� +�T�+Biû /ǶBM}Hi`�iBQM-
ě mM2 +?�`;2 2M +�BHHQmt BKTQ`i�Mi2 UӸԧV [mB 7�pQ`Bb2 H� +�T�+Biû /ǶBM}Hi`�iBQM-
ě mM /ûp2HQTT2K2Mi bB;MB}+�iB7 /2 H� pû;�i�iBQM ?2`#�+û2 UԈԈӸ ԋ ӸԢԣV [mB 7�pQ`Bb2 H� +�T�+Biû /ǶBM}Hi`�@

iBQMX

PM MQi2`� [m2 H2b ûi�ib /2 bm`7�+2 ԁӸԢԣ 2i ԁӸԢԓ- [mB K2ii2Mi HǶ�++2Mi bm` H� T`ûb2M+2 /2 HBiBĕ`2- M2 bQMi T�b
+QMbB/û`ûb +�` H2b T`Q+2bbmb /2 7Q`K�iBQM /2 HBiBĕ`2 M2 bQMi T�b `2T`ûb2Miûb T�` +2ii2 p2`bBQM /2 J>u.�a@
S2biB+B/2bX G2b ûi�ib /2 bm`7�+2 ӸԢԓ- ԋ ӸԢԓ- ԁӸԢԓ K�`[mûb T�` H� T`ûb2M+2 /2 +`Qȿi2b bû/BK2Mi�B`2b i`ĕb T2m
T2`Kû�#H2b M2 bQMi T�b MQM THmb `2T`ûb2Miûb ¨ +2 bi�/2 /m 7�Bi /2 H� `�`2iû /2 H2m` Q++m``2M+2 2M bBim�iBQM
Kû/Bi2``�Mû2M2M +mHiBpû2 U�M/`B2mt 2i �HX kykRVX

SQm` 2biBK2` HǶQ++m``2M+2 /ǶmM ûi�i /2 bm`7�+2 ¨ mM i2KTb /QMMû ԣ bm` mM2 mMBiû Qm mM2 bQmb@mMBiû bT�iB�H2
/QMMû2- J>u.�a@S2biB+B/2b bBKmH2 /2mt Kû+�MBbK2bX

BV G2 T`2KB2` 2bi HǶûpQHmiBQM /2 H� bi`m+im`2 /ǶmM ûi�i /2 bm`7�+2 /m bQH +QMbû+miB7 ¨ mM i`�p�BH /m bQH
[mB 7�Bi T�bb2` HǶûi�i /2 bm`7�+2 /m bQH bm++2bbBp2K2Mi /m bi�/2 ԉ �mt bi�/2b ԉ ԒԢԣ 2i ӸԢԣX *2b bi�/2b
+Q``2bTQM/2Mi �mt bi�/2b /ǶûpQHmiBQM bm++2bbB7b +H�bbB[m2K2Mi Q#b2`pûb �T`ĕb i`�p�BH /m bQHX G2 +�b /2
HǶûi�i /2 bm`7�+2 Ӹԧ- +Q``2bTQM/�Mi �m bQH +�BHHQmi2mt- /Bzû`2M+Bû 2M i�Mi [m2 i2H /�Mb H� ivTQHQ;B2
/û+`Bi2 T�` �M/`B2mt 2i �HX UkyyRV- 2bi +QMbB/û`û BKTHB+Bi2K2Mi 2M i2M�Mi +QKTi2 /2 HǶBM~m2M+2 /2 H�
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+?�`;2 +�BHHQmi2mb2 /m bQH bm` HǶBMi2MbBiû 2i H� pBi2bb2 /ǶûpQHmiBQM /2b j bi�/2b TQbiû`B2m`b �m i`�p�BH /m
bQHX

BBV G2 b2+QM/ 2bi H2 /ûp2HQTT2K2Mi /ǶmM2 pû;ûi�iBQM �/p2MiB+2 [mB BMi`Q/mBi mM2 p�`B�iBQM /m j ĕK2 ûi�i
/2 bm`7�+2 �T`ĕb i`�p�BH /m bQH- ¨ b�pQB` HǶûi�i /2 bm`7�+2 ԋ ԒԢԣX

G2b /2mt b2+iBQMb bmBp�Mi2b /ûi�BHH2Mi H2b T`BM+BT2b /2 KQ/ûHBb�iBQM `2i2Mmb TQm` +2b /2mt T`Q+2bbmbX

9Xk _2T`ûb2Mi�iBQM /2 HǶûpQHmiBQM /2b ûi�ib /2 bm`7�+2 bmBi2 ¨ mM i`�p�BH /m bQH
J>u.�a@S2biB+B/2b `2T`2M/ H2 7Q`K�HBbK2 2KTB`B[m2 /ûp2HQTTû 2i +�HB#`û T�` S�`û 2i �HX UkyRRV bm` mM
2Mb2K#H2 /ǶQ#b2`p�iBQMb i2KTQ`2HH2b /Ƕûi�ib /2 bm`7�+2 TQm` bBKmH2` HǶûpQHmiBQM /2b ûi�ib /2 bm`7�+2 �T`ĕb
i`�p�BH /m bQHX G2 KQ/ĕH2 /2 S�`û 2i �HX UkyRRV +QMbBbi2 2M mM2 `û;`2bbBQM HQ;BbiB[m2 [mB T`û/Bi H� T`Q#�#BHBiû
/ǶQ++m``2M+2 /2b ûi�ib /2 bm`7�+2 ԉ- ԉ ԒԢԣ 2i ӸԢԣ 2M 7QM+iBQM

ě /m +mKmH /ǶûM2`;B2 +BMûiB[m2 /2b THmB2b BMi2`p2Mm2b /2TmBb H2 i`�p�BH /m bQH-
ě /2 H� `m;QbBiû /m bQH BM/mBi2 T�` HǶQmiBH /2 i`�p�BH /m bQH 2i
ě /2 H� +?�`;2 2M +�BHHQmt b2HQM H2b û[m�iBQMb k bmBp�Mi2b ,

ԅԡԞԑ	ԈԈӸդ֎֏
 � ր֓	դɞ
φ�ր֓	դɞ
ԅԡԞԑ	ԈԈӸյ դ֎֏
 � ր֓	դȯ
φ�ր֓	դȯ
  ԅԡԞԑ	ԈԈӸդ֎֏
ԅԡԞԑ	ԈԈӸյ
 � �  ԅԡԞԑ	ԈԈӸյ դ֎֏
 UkV

�p2+ Ӹφ 2i Ӹϵ /2b +Q2{+B2Mib +�H+mHûb b2HQM H2b û[m�iBQMb j bmBp�Mi2b T`2M�Mi 2M +QKTi2 +QKK2 p�`B�#H2b
T`û/B+i`B+2b H� +H�bb2 /2 i2M2m` 2M +�BHHQmt /2 H� +Qm+?2 /2 bm`7�+2 /m bQH- H� +H�bb2 /2 `m;QbBiû BMBiB�H2 /m bQH
�T`ĕb i`�p�BH /m bQH 2i H2 +mKmH /ǶûM2`;B2 +BMûiB[m2 /2TmBb i`�p�BH /m bQH ,

Ӹφ � Ԛ� � Ԛ�֎֏֊։	Ӹ֎֏֊։
 � Ԛ�֍֊ւփ	Ӹ֍֊ւփ
 � ԚզՐ ঁ௴ևռ֎֏ ֏քևևռւր	Ӻֆ  ԇԇ
ংφ�ϵ
Ӹϵ � Ԛ� � Ԛ�֎֏֊։	Ӹ֎֏֊։
 � Ԛ�֍֊ւփ	Ӹ֍֊ւփ
 � ԚզՐ ঁ௴ևռ֎֏ ֏քևևռւր	Ӻֆ  ԇԇ
ংφ�ϵ UjV

�p2+ Ӻֆ HǶûM2`;B2 +BMûiB[m2 /2 H� THmB2 Uӿ Ԝϵ ԜԜφV- Ӹ֎֏֊։ H� +H�bb2 /2 TB2``QbBiû /m bQH- Ӹ֍֊ւփ H� +H�bb2
/2 `m;QbBiû /m bQH- ԇԇ H� ?�mi2m` /2 THmB2 +mKmHû2 /2TmBb i`�p�BH /m bQH UԜԜV 2i Ԁφ- Ԁϵ- Ԛ�֎֏֊։- Ԛ�֎֏֊։-Ԛ�֍֊ւփ- Ԛ�֍֊ւփ- ԚզՐ - H2b +Q2{+B2Mib /2b KQ/ĕH2b /2 `û;`2bbBQM /2b û[m�iBQMb j /QMi H2b p�H2m`b bQMi /QMMû2b
2M �MM2t2 "X

G2b +H�bb2b /2 TB2``QbBiû Ӹ֎֏֊։ 2i /2 `m;QbBiû /m bQH Ӹ֍֊ւփ bQMi /Bzû`2M+Bû2b b2HQM H2b BMi2`p�HH2b /QMMûb /�Mb
H2b i�#H2�mt R 2i kX

GǶûM2`;B2 +BMûiB[m2 /2 H� THmB2 UӺֆV 2bi +�H+mHû2 2M 7QM+iBQM /2 HǶBMi2MbBiû /2 THmB2 b2HQM HǶû[m�iBQM /2
w�M+?B@hQ``B Uw�M+?B 2i hQ``B RN3y- +Biûb T�` S�`2 kyRRV ,

ky



h�#H2 R Ĝ *H�bb2b /2 `m;QbBiûb b2HQM HǶQmiBH /2 i`�p�BH /m bQHX

PmiBH /2 i`�p�BH /m bQH _m;QbBiû U+KV *H�bb2 /2 `m;QbBiû /m bQH
_Qi�p�iQ` Ik R
PmiBH ¨ /2Mi k@8 k
*?�``m2 =8 j

h�#H2 k Ĝ *H�bb2b /2 TBû`QbBiû /m bQH b2HQM TQm`+2Mi�;2 /2 +�BHHQmt ¨ H� bm`7�+2 /m bQHX

W /2 TBû`QbBiû /m bQH *H�bb2 /2 `m;QbBiû /m bQH
y ¨ k8W R
k8 ¨ 8yW k
8y ¨ RyyW j

Ӻֆ � ���� � �����  HQ;φЈ	Ӿճճ
 U9V

�p2+ Ӿճճ HǶBMi2MbBiû /2 THmB2 UԜԜ ԗφV +�H+mHû2 B+B bm` mM T�b /2 i2KTb /2 8 KMX

G2b û[m�iBQMb k 2i j T2`K2ii2Mi /2 /ûi2`KBM2` H2b b2mBHb /ǶûM2`;B2 +BMûiB[m2 +mKmHû2 /2TmBb H2 /2`MB2` i`�p�BH
/m bQH Ub2mBHb Ӷ 2i ӷV- ¨ T�`iB` /2b[m2Hb mM +?�M;2K2Mi /m ԈԈӸ K�DQ`Bi�B`2 b2 T`Q/mBi TQm` mM2 +QK#BM�BbQM
/ǶQmiBH /2 i`�p�BH /m bQH 2i /2 TBû`QbBiûX lM 2t2KTH2 2bi /QMMû 2M };m`2 eX G2b p�H2m`b 2t�+i2b /2b b2mBHb /2
i`�MbBiBQM 2Mi`2 ԈԈӸ bQMi BM/B[mû2b 2M �MM2t2 " TQm` iQmi2b H2b +QK#BM�BbQMb /2 +H�bb2b /2 TB2``QbBiû Ӹ֎֏֊։
2i /2 `m;QbBiû Ӹ֍֊ւփX

6B;m`2 e Ĝ úpQHmiBQM /2b ûi�ib /2 bm`7�+2 /m bQH 2M 7QM+iBQM /2 HǶûM2`;B2 +BMûiB[m2 /2 H� THmB2 +mKmHû2 /2TmBb
H2 /2`MB2` i`�p�BH /m bQHX

kR



LQi2r G2b p�H2m`b /2b +Q2{+B2Mib /m KQ/ĕH2 /2 `û;`2bbBQM HQ;BbiB[m2 QMi ûiû 2biBKû2b 2M miBHBb�Mi
/2b /QMMû2b /ǶûM2`;B2 +BMûiB[m2 /2 THmB2 +�H+mHû2b T�` HǶû[m�iBQM /2 w�M+?B@hQ``B �p2+ /2b
BMi2MbBiûb /2 THmB2 Q#b2`pû2b �m T�b /2 i2KTb /2 8 KBMmi2bX .2 +2 7�Bi 2i 2M `�BbQM /2 H�
7Q`i2 /ûT2M/�M+2 /2 HǶBMi2MbBiû /2 THmB2 �m T�b /2 i2KTb +QMbB/û`û TQm` bQM 2biBK�iBQM- BH
2bi 7Q`i2K2Mi +QMb2BHHû /ǶmiBHBb2` mM T�b /2 i2KTb T`Q+?2 /2 8 KM TQm` H2b bBKmH�iBQMb �p2+
J>u.�a@S2biB+B/2bX

9Xj _2T`ûb2Mi�iBQM /2 HǶûpQHmiBQM /2 H� +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2b
lM2 /2b +QKTQb�Mi2b bB;MB}+�iBp2b /2b ûi�ib /2 bm`7�+2 /ǶmM2 +mHim`2- bm`iQmi /�Mb H2 +�b /2 +mHim`2b M2
+Qmp`�Mi [m2 T�`iB2HH2K2Mi H2 bQH- 2bi HǶûi�i /2 /ûp2HQTT2K2Mi /2b �/p2MiB+2bX J>u.�a@S2biB+B/2b@RXy BM+Hmi
/QM+ mM2 KQ/ûHBb�iBQM /2 +2 /ûp2HQTT2K2Mi [mB +QMbB/ĕ`2 /2mt T`Q+2bbmb bm++2bbB7b- ¨ b�pQB` HǶûK2`;2M+2 2i H�
+`QBbb�M+2 �T`ĕb ûK2`;2M+2 /2b �/p2MiB+2b b2HQM H2b T`BM+BT2b /ûp2HQTTûb T�` S�`2 UkyRRV /�Mb H2 +�/`2 /2
T�`+2HH2b pBiB+QH2b Kû/Bi2``�Mû2MM2bX .�Mb +2 /2`MB2` +QMi2ti2- H2 /ûp2HQTT2K2Mi /2 H� pû;ûi�iBQM bTQMi�Mû2
2bi mM T`Q+2bbmb b�BbQMMB2` 2M HB2M �p2+ H2b T`�iB[m2b /Ƕ2Mi`2iB2M /m bQHX

ě � H� }M /2 HǶûiû 2i T2M/�Mi HǶ�miQKM2 U;ûMû`�H2K2Mi �T`ĕb /û#mi b2Ti2K#`2V- H2b �/p2MiB+2b pQMi
;2`K2` 2i +`Qŗi`2 �p2+ H2 T`2KB2` ûpĕM2K2Mi THmpB2mt bB;MB}+�iB7 2i +QMbiBim2` mM 2M?2`#2K2Mi ?Bp2`M�H
T2`KBb T�` H2b +QM/BiBQMb ?v/`B[m2b 7�pQ`�#H2bX

ě � T�`iB` /2 /û#mi 7ûp`B2` U�T`ĕb H2 R 7ûp`B2`V 2i T2M/�Mi H2 T`BMi2KTb- /2 MQmp2HH2b ;2`KBM�iBQMb
/ûK�``2Mi /ĕb /2bi`m+iBQM /m +Qmp2`i ?2`#�+û ?Bp2`M�H T�` i`�p�BH /m bQH Qm T�` �TTHB+�iBQM /2
i`�Bi2K2Mib ?2`#B+B/2b Ub2+iBQM jXkVX G� }M /2 H� b�BbQM /2 ;2`KBM�iBQM T`BMi�MBĕ`2 2bi K�`[mû2 T�` H�
T`2KBĕ`2 p�;m2 /2 +?�H2m` U2biBKû2 /ûT�bb2` /2mt DQm`b +QMbû+miB7b �p2+ mM2 i2KTû`�im`2 bmTû`B2m`2 ¨
k8ê*V �T`ĕb H2 R DmBMX

G� ;�KK2 /Ƕ2bTĕ+2b ?2`#�+û2b BKTHB[mû2b /�Mb H2 /ûp2HQTT2K2Mi /2b �/p2MiB+2b ¨ HǶ�miQKM2 2i �m T`BMi2KTb
/Bzĕ`2 KāK2 bB +2`i�BM2b 2bTĕ+2b T2mp2Mi āi`2 T`ûb2Mi2b �mt /2mt b�BbQMbX

9XjXR :2`KBM�iBQM 2i ûK2`;2M+2 /2b �/p2MiB+2b

G2 T`Q+2bbmb /ǶûK2`;2M+2 2bi T`QpQ[mû T�` i`QBb T`Q+2bbmb K�D2m`b , H2pû2 /2 /Q`K�M+2 /2b ;`�BM2b- ;2`KBM�iBQM
2i +`QBbb�M+2 /2b D2mM2b Q`;�M2b �p�Mi ûK2`;2M+2X S�` bQm+B /2 bBKTHB+Biû /�Mb H� KQ/ûHBb�iBQM- S�`2 UkyRRV
� T`QTQbû /2 KQ/ûHBb2` HǶûK2`;2M+2 T`BM+BT�H2K2Mi T�` H� `2T`ûb2Mi�iBQM /m T`Q+2bbmb /2 ;2`KBM�iBQMX G�
H2pû2 /2 /Q`K�M+2 MǶ2bi T�b `2T`ûb2Miû2 2M i�Mi [m2 i2HH2- K�Bb 2HH2 2bi /û}MB2 2KTB`B[m2K2Mi 2M 7QM+iBQM /2b
Tû`BQ/2b Qɍ 2HH2 2bi ;ûMû`�H2K2Mi Q#b2`pû2X SQm` H� b�BbQM �miQKM�H2- H� H2pû2 /2 /Q`K�M+2 2bi +QMbB/û`û2 �pQB`
HB2m 2M }M /Ƕûiû �m T`2KB2` ûpĕM2K2Mi THmpB2mt /ûT�bb�Mi jy KK 2M je?X SQm` H� b�BbQM T`BMi�MBĕ`2- H� H2pû2
2bi bmTTQbû2 BMi2`p2MB` /ĕb H2 R2` 7ûp`B2` b�Mb /ûT2M/�M+2 ¨ mM ûpĕM2K2Mi +HBK�iB[m2 bTû+B}[m2X GǶûK2`;2M+2
/2b ;`�BM2b ;2`Kû2b MǶ2bi T�b MQM THmb `2T`ûb2Miû2X AH 2bi bmTTQbû [m2 iQmi2 TH�Mi2 ;2`Kû2 ûK2`;2 , �BMbB- H�
/2MbBiû /2 TH�Mi2b ûK2`;û2 2bi T`Bb2 û;�H2 ¨ H� /2MbBiû /2 ;`�BM2b ;2`Kû2X G2b û+�`ib TQbbB#H2b ¨ +2b ?vTQi?ĕb2b
bBKTHB}+�i`B+2b M2 bQMi T�b +QMbB/û`ûb T`Q#HûK�iB[m2b +�` 2HH2b M2 bQMi T�b bmTTQbû2b BMi`Q/mB`2 /ǶBM+2`iBim/2
7Q`i2 bm` HǶ2biBK�iBQM }M�H2 /2 HǶûpQHmiBQM /2 H� +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2bX

J>u.�a@S2biB+B/2b@RXy `2T`ûb2Mi2 H2 T`Q+2bbmb /2 ;2`KBM�iBQM b2HQM H2 +QM+2Ti /2 i2KTb ?v/`Qi?2`K�H

kk



Qm ᅲթյՉ Uû[m�iBQM 8V- [mB +QK#BM2 H2 i2KTb i?2`KB[m2 /û`Bpû /ǶmM2 i2KTû`�im`2 /2 #�b2 Qm ԉւր֍ֈՒՎՓ 2i H2
i2KTb ?v/`B[m2 /û`Bpû /ǶmM TQi2MiB2H ?v/`B[m2 /2 #�b2 Qm ညֈք։ U:mKK2`bQM RN3e- +Biû T�` S�`2 kyRRVX

ᅲթյՉ � ం<	ညտ  ညֈք։
	ԉտ  ԉւր֍ֈՒՎՓ
> U8V

�p2+ ,ᅲթյՉ , i2KTb ?v/`Qi?2`K�H DQm`M�HB2` TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 UԂԅԐ ¯ԀVXԉտ , i2KTû`�im`2 DQm`M�HBĕ`2 U¯ԀVXԉւր֍ֈՒՎՓ , i2KTû`�im`2 /2 #�b2 Qm KBMBK�H2 TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 U¯ԀVXညտ , TQi2MiB2H ?v/`B[m2 /m bQH KQv2M DQm`M�HB2` UԂԅԐVXညֈք։ , TQi2MiB2H ?v/`B[m2 KBMBK�H /m bQH TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 UԂԅԐVX
G2 i�mt /2 ;2`KBM�iBQM DQm`M�HB2` UԖտV 2bi 2MbmBi2 +�H+mHû �p2+ mM2 7QM+iBQM T`Q#Bi 8 [mB /û+`Bi H� T`QTQ`iBQM
DQm`M�HBĕ`2 U/2 y ¨ RV /2b ;`�BM2b ;2`Kû2b ¨ T�`iB` /m /û#mi /2 H� ;2`KBM�iBQM /2b �/p2MiB+2b Uû[m�iBQM eVX

ԟԡԞԑԘԣ	Ԗտ
 � ঁ ௴ ှՉှՒՎՓ։Չ  ᇆԳԿՉ௴ յՉյՌՊՒՒՎՓ ংᅼ	ညֈք։
 UeV

�p2+ ,Ԗտ , i�mt /2 ;2`KBM�iBQM DQm`M�HB2` /2 HǶ2bTĕ+2 ?2`#�+û2 Uy ମ Ԗտ ମ RVXԝ֎տ , MQK#`2 /2 DQm`b ¨ T�`iB` /m /û#mi /2 H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 UBX2X H2 MQK#`2 /2 DQm`b HQ`b[m2ညտ ଯ ညֈք։ 2i ԉտ � ԉւր֍ֈՒՎՓVXᅼ	ညֈք։
 , û+�`i ivT2 /2 ညֈք։X
G2b p�H2m`b /2 ညտ bQMi +�H+mHû2b �p2+ mM2 KQv2MM2 KQ#BH2 DQm`M�HBĕ`2 /2b p�H2m`b /2 TQi2MiB2H ?v/`B[m2 /2 H�
bi`�i2 bmTû`B2m`2 /m bQH �m T�b /2 i2KTb /2 H� bBKmH�iBQM UpQB` b2+iBQM 8XkXRVX G2b p�H2m`b /2 ԉտ bQMi �mbbB
+�H+mHû2b �p2+ mM2 KQv2MM2 KQ#BH2 DQm`M�HBĕ`2 /2b p�H2m`b /2 i2KTû`�im`2 T`Q/mBi2b �m T�b /2 i2KTb /2 H�
bBKmH�iBQM UpQB` b2+iBQM jXRXjVX

LQi2r J>u.�a@S2biB+B/2b BM/2t2 mM DQm` /2 bBKmH�iBQM iQmi2b H2b k9 ?2m`2b ¨ T�`iB` /m /û#mi /2
H� bBKmH�iBQMX AH 2bi /QM+ +QMb2BHHû /2 +?QBb` HǶ?2m`2 /2 /û#mi /2b bBKmH�iBQMb 2M 7QM+iBQM /2
H� /û}MBiBQM bQm?�Biû2 /m DQm` /2 bBKmH�iBQMX

G� bBKmH�iBQM /2 H� ;2`KBM�iBQM 2bi 2z2+imû2 TQm` HǶ2Mb2K#H2 /2b 2bTĕ+2b T`ûb2Mi2b bm` mM2 T�`+2HH2 Qm mM
`�M; Qm BMi2`@`�M;X

�BMbB- TQm` H� bBKmH�iBQM /2 H� ;2`KBM�iBQM 2M +QMi2ti2 pBiB+QH2- HǶmiBHBb�i2m` /QBi `2Mb2B;M2` ,

ě H2 MQK /2 H� #�b2 /2 /QMMû2b /2 HǶQ++m``2M+2 /2b 2bTĕ+2b ?2`#�+û2b U�MM2t2 �V-
ě H2 MQK Qm H2b MQKb /2b 2bTĕ+2b ?2`#�+û2b b2HQM H� #�b2 /2 /QMMû2b-
ě H� b�BbQM /2 ;2`KBM�iBQM /2 +?�[m2 2bTĕ+2 ?2`#�+û2 UT`BMi2KTb- �miQKM2 Qm iQmDQm`bV-
ě H2 i2KTb ?v/`Qi?2`K�H DQm`M�HB2` TQm` H� ;2`KBM�iBQM /2 +?�[m2 2bTĕ+2 ?2`#�+û2 UᅲթյՉV-

8X 6QM+iBQM bi�iBbiB[m2 BMp2`b2 /2 H� 7QM+iBQM /2 /Bbi`B#miBQM +mKmH�iBp2 MQ`K�H2 US�`2 kyRRVX

kj



ě H� bm++BQM KBMBK�H2 TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 Uညֈք։V-
ě H� i2KTû`�im`2 KBMBK�H2 TQm` H� ;2`KBM�iBQM /2 HǶ2bTĕ+2 ?2`#�+û2 Uԉւր֍ֈՒՎՓV-
ě HǶû+�`i ivT2 /2 H� bm++BQM KBMBK�H2 /2 HǶ2bTĕ+2 ?2`#�+û2 Uᅼ	ညֈք։
V-
ě H� M�im`2 /m bQH /2b mMBiûb /2 bm`7�+2-
ě HǶûi�i BMBiB�H /2b bQmb@mMBiûb /2 bm`7�+2-
ě H2 TQi2MiB2H ?v/`B[m2 BMBiB�H /2b bQmb@mMBiûb /2 bm`7�+2-
ě H� bi`�iû;B2 /Ƕ2Mi`2iB2M /m bQH /2 +?�[m2 bQmb@mMBiû /2 bm`7�+2 Ui`�p�BH /m bQH- /ûb?2`#�;2 +?BKB[m2 Qm

KBti2VX

LQi2r .�Mb H2 +�/`2 /2 J>u.�a@S2biB+B/2b@RXy mM2 #�b2 /2 /QMMû2b � ûiû +QMbiBimû2 TQm` 2biBK2`
H2b T�`�Kĕi`2b /m KQ/ĕH2 /2 ;2`KBM�iBQM TQm` H2b 2bTĕ+2b T`BM+BT�H2b Q#b2`pû2b 2M T�`+2HH2b
pBiB+QH2b 2i �v�Mi 7�Bi HǶQ#D2i /Ƕûim/2b /2 H� HBiiû`�im`2X G2b T`BM+BT�H2b 2bTĕ+2b +QM+2`Mû2b
�BMbB [m2 H2m` Q++m``2M+2 2M 7QM+iBQM /2 H� b�BbQM /2 ;2`KBM�iBQM U�miQKM2 Qm T`BMi2KTbV- /2
H� bi`�iû;B2 /Ƕ2Mi`2iB2M /m bQH UKû+�MB[m2- +?BKB[m2 Qm KBti2V 2i /2 H� M�im`2 /m bQH U�+B/2-
?v/`QKQ`T?2 Qm �mi`2V bQMi BM/B[mû2b 2M �MM2t2 �X

9XjXk *`QBbb�M+2 /2b �/p2MiB+2b

G� KQ/ûHBb�iBQM /2 H� +`QBbb�M+2 b2 #�b2 bm` /2b +QM+2Tib T`Q+?2b /2 +2mt miBHBbûb TQm` H2 KQ/ĕH2 /2 ;2`KBM�iBQM-
+Ƕ2bi ¨ /B`2 2M 7QM+iBQM /m i2KTb TQM/û`û T�` H2b +QM/BiBQMb 2MpB`QMM2K2Mi�H2b bm#B2b T�` H� TH�Mi2X .�Mb H2
+�b /2 H� +`QBbb�M+2- H2 i2KTb 2bi `2T`ûb2Miû T�` H2b bQKK2b /2 i2KTû`�im`2b 2i H2 +mKmH /2 `�vQMM2K2Mi
UpQB` S�`2 UkyRRVVX PM MQi2`� [m2 H� +`QBbb�M+2 M2 iB2Mi /QM+ T�b +QKTi2 B+B /2 H� +QMi`�BMi2 ?v/`B[m2 bm#B2
T�` H� TH�Mi2X

G2 TQB/b b2+ UԦտV �m DQm` ԓ- [mB 2bi mM BM/B+�i2m` /2 H� +`QBbb�M+2 2M K�bb2 /2 +?�[m2 TH�Mi2 /ǶmM2 2bTĕ+2
?2`#�+û2- 2bi +�H+mHû b2HQM HǶû[m�iBQM bmBp�Mi2 UG�H�mx2 2i �HX kyRkVXԦտ � ԦЈ Ԕԧԟ ৃԇӼԇ տφంЈ Ӻӹӹৄ UdV

�p2+ ,Ԧտ , TQB/b b2+ DQm`M�HB2` /2 HǶ2bTĕ+2 ?2`#�+û2 UԖV-ԦЈ , TQB/b b2+ BMBiB�H /2 HǶ2bTĕ+2 ?2`#�+û2 UԖV-ԇӼԇ , i�mt /2 +`QBbb�M+2 `2H�iB7 T�` DQm` /2 HǶ2bTĕ+2 ?2`#�+û2 UӺӹӹφV-Ӻӹӹ , /2;`ûb@DQm`b 2z2+iB7b TQm` HǶ2bTĕ+2 ?2`#�+û2 UӺӹӹV-ԓ , BM/B+2 /m DQm` /2 bBKmH�iBQMX

G2 +QM+2Ti /2 Ӻӹӹ Ua+�B72 2i �HX RN3d 2i �BFK�M 2i a+�B72 RNNj- +Biûb T�` S�`2 kyRRV 2bi mM �M�HQ;m2 /m
i2KTb ?v/`Qi?2`K�H 2i T`2M/ 2M +QKTi2 H� HmKBĕ`2 2i H� i2KTû`�im`2 +QKK2 H2b ûHûK2Mib `2bTQMb�#H2b /m
T`Q+2bbmb /2 +`QBbb�M+2 Uû[m�iBQM 3VX

aB ԉտ ଯ ԉւ֍֊֒ՒՎՓ ,

k9



Ӻӹӹ � 	ԉտ  ԉւ֍֊֒ՒՎՓ
 � 	ԇԖտ Ԉ֕ ӻ֕
 ৗ
Ԉ֕ � Ӷվ֎֏ 	Ԧտ
ϵ�ϯӻ֕ � �  Ԕԧԟ ५Ԛւ֍֊֒ մՑմ՟ ६Ԉև � ԁӶԇ Ԧտ U3V

�p2+ ,ԉւ֍֊֒ՒՎՓ , i2KTû`�im`2 /2 #�b2 Qm KBMBK�H2 TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2 U¯ӸV-ԇԖտ , `�vQMM2K2Mi ;HQ#�H DQm`M�HB2` UԂӿ ԜϵV-Ԉ֕ , �B`2 /2 H� +Qm`QMM2 7QHB�B`2 /ǶmM2 TH�Mi2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵV-ӻ֕ , +Q2{+B2Mi /2 HmKBĕ`2 BMi2`+2Tiû2 T�` H2 72mBHH�;2 /2 HǶ2bTĕ+2 ?2`#�+û2 /�Mb Ԉ֕-Ӷվ֎֏ , +QMbi�Mi2 �HHQKûi`B[m2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵԖϵ�ϯV-Ԛւ֍֊֒ , +Q2{+B2Mi /Ƕ2tiBM+iBQM TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2-Ԉև , �B`2 7QHB�B`2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵV-ԁӶԇ , bm`7�+2 7QHB�B`2 T�` mMBiû /2 K�bb2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԜϵԖφVX
G2b p�H2m`b /2 ԇԖտ bQMi +�H+mHû2b T�` +mKmH T2M/�Mi H� DQm`Mû2 /2b p�H2m`b /2 `�vQMM2K2Mi T`Q/mBi2b �m T�b
/2 i2KTb /2 H� bBKmH�iBQM UpQB` b2+iBQM jXRX9VX

GǶûi�T2 bmBp�Mi2 +�H+mH2 bm++2bbBp2K2Mi

BV H� T`QTQ`iBQM /2 +Qmp2`im`2 /m bQH /2 +?�[m2 2bTĕ+2 /Ƕ�/p2MiB+2b 2M BMiû;`�Mi HǶ2Mb2K#H2 /2b TH�Mi2b
;2`Kû2b /2 +?�[m2 2bTĕ+2 Uû[m�iBQM NV-

BBV H� T`QTQ`iBQM /2 +Qmp2`im`2 /m bQH /2 iQmi2b H2b �/p2MiB+2b ¨ HǶû+?2HH2 /2 +?�[m2 bQmb@mMBiû T�`+2HH�B`2
T�` +mKmH /2b T`QTQ`iBQMb T�` 2bTĕ+2b Uû[m�iBQM RyVX

PM MQi2`� [m2 /�Mb H2b û[m�iBQMb N 2i Ry QM HBKBi2 #B2M ûpB/2KK2Mi H� +Qmp2`im`2 K�tBK�H2 /ǶmM2 2bTĕ+2
Qm /2 HǶ2Mb2K#H2 /2b 2bTĕ+2b ¨ RX 1M 2z2i- +QKK2 H2b +�H+mHb M2 T`2MM2Mi T�b 2M +QKTi2 H2b T`Q+2bbmb /2
+QKTûiBiBQM BMi`� 2i BMi2`@bTû+B}[m2- BH 2bi TQbbB#H2 [m2 H2b T`QTQ`iBQMb +�H+mHû2b /2 +Qmp2`im`2 /ûT�bb2Mi RXԈӸք � ԜԘԝ	� � Ԉ ք֕ Ԗքտ ᅻքռ
 UNV

ԈӸ֏֊֏ռև � ԜԘԝ	� � ք�։Պంք�Ј ԈӸք
 URyV

�p2+ ,ԈӸ , BM/B+2 /2 +Qmp2`im`2 /m bQH T�` mM2 2bTĕ+2 ?2`#�+û2 UԜϵ ԜϵV-ᅻռ , /2MbBiû TQi2MiB2HH2 /2 ;`�BM2b /2 HǶ2bTĕ+2 ?2`#�+û2 Ԙ �m /û#mi /2 H� b�BbQM /2 ;2`KBM�iBQM UԜϵV-ԈӸ֏֊֏ռև , BM/B+2 /2 +Qmp2`im`2 /m bQH T�` HǶ2Mb2K#H2 /2b 2bTĕ+2b ?2`#�+û2b /2 H� bQmb@mMBiû /2 bm`7�+2 UԜϵ ԜϵV-ԝր , H2 MQK#`2 /Ƕ2bTĕ+2b �/p2MiB+2b bBKmHû2b

6BM�H2K2Mi H2 ԁӶӾ֒ /2 iQmi2b H2b 2bTĕ+2b ?2`#�+û2b /ǶmM2 bQmb@mMBiû /2 bm`7�+2 2bi /ûi2`KBMû T�` H� bQKK2
/2b bm`7�+2b 7QHB�B`2b /2b TH�Mi2b ;2`Kû2b /2 iQmi2b H2b 2bTĕ+2b TQM/û`û2b T�` H� /2MbBiû /2 ;`�BM2b /2 +?�[m2
2bTĕ+2 bm` H� bQmb@mMBiû ,
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ԁӶӾ֒ � ԜԘԝ	ԁӶӾ֒ֈռ֓ � ք�։Պంք�Ј 	Ԉքև Ԗքտ ᅻքռ
 URRV

�p2+ ԁӶӾ֒ , BM/B+2 /2 bm`7�+2 7QHB�B`2 /2 iQmi2b H2b �/p2MiB+2b UԜϵ ԜϵV- ԁӶӾ֒ֈռ֓ BM/B+2 K�tBKmK �miQ`Bbû
TQm` H� bm`7�+2 7QHB�B`2 /2 iQmi2b H2b �/p2MiB+2b

A+B û;�H2K2Mi- TQm` ûpBi2` mM2 bm`2biBK�iBQM /m ԁӶӾ֒ /m 7�Bi /2 HǶ�#b2M+2 /2 bBKmH�iBQM /2 +QKTûiBiBQM 2Mi`2
TH�Mi2b- H� p�H2m` /2 +2ii2 p�`B�#H2 2bi HBKBiû2 T�` mM b2mBH ԁӶӾ֒ֈռ֓ /û}MB T�` HǶmiBHBb�i2m`X

LQi2r G2b p�H2m`b /2b BM/B+2b /2 +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2b 2i H2b p�H2m`b /2b BM/B+2b
/2 bm`7�+2 7QHB�B`2 /2b �/p2MiB+2b M2 bQMi T�b `ûBMBiB�HBbû2b ¨ H� }M /2 +?�[m2 b�BbQM /2
;2`KBM�iBQMX

9XjXj 1z2i /2b �+iBQMb /Ƕ2Mi`2iB2M /m bQH bm` H2 +Qmp2`i ?2`#�+û

a2HQM H2b Q#b2`p�iBQMb BM bBim 2i BMi2`T`ûi�iBQMb `û�HBbû2b T�` S�`2 UkyRRV bm` bvbiĕK2b pBiB+QH2b Kû/Bi2``�Mû2Mb
HǶ2z2i /2b ûpĕM2K2Mib /2 i`�p�BH /m bQH Ub2+iBQM jXkXRV 2i /Ƕ�TTHB+�iBQM /2b T2biB+B/2b Ub2+iBQM jXkXkV bQMi
`2T`ûb2Miûb b2HQM H2b T`BM+BT2b bmBp�Mib

ě G2b 2z2ib `2T`ûb2Miûb M2 +QM+2`M2Mi [m2 HǶûK2`;2M+2 2i H� +`QBbb�M+2 2i T�b H� ;2`KBM�iBQM /QMi H2
TQi2MiB2H 2bi bmTTQbû +QMbi�Mi [m2HH2 [m2 bQBi HǶ�+iBQM /Ƕ2Mi`2iB2M /m bQH 2i M2 /ûT2M/`2 [m2 /2b
+QM/BiBQMb 2MpB`QMM2K2Mi�H2b 2i /2b b�BbQMbX

ě aB mM ûpĕM2K2Mi /2 i`�p�BH /2 bQH 2bi 2z2+imû- H2 +Qmp2`i /Ƕ�/p2MiB+2 2bi +QMbB/û`û +QKK2 /ûi`mBi 2i H2b
p�H2m`b /2 ԈӸ- ԈӸ֏֊֏ռև 2i ԁӶӾ֒ bQMi KBb2b ¨ xû`Q ¨ H� /�i2 /2 HǶûpĕM2K2MiX G2 T`Q+2bbmb /Ƕ2K2`;2M+2
MǶ2bi T�b �z2+iûX

ě aB mM2 �TTHB+�iBQM /Ƕ?2`#B+B/2 /2 TQbi@H2pû2 2bi 2z2+imû2- H� +`QBbb�M+2 /2b �/p2MiB+2b �BMbB [m2
HǶûK2`;2M+2 /2 MQmp2HH2b ;`�BM2b bQMi bmTTQbû2b ¨ HǶ�``āi T2M/�Mi k8 DQm`b- /ûH�B �m #Qmi /m[m2H HǶ2z2i
/2bi`m+i2m` /m i`�Bi2K2Mi ?2`#B+B/2 2bi +QMbB/û`û 2z2+iB7X .QM+ /m`�Mi H2b k8 T`2KB2`b DQm`b �T`ĕb
i`�Bi2K2Mib H2b p�H2m`b /2 ԈӸ- ԈӸ֏֊֏ռև 2i ԁӶӾ֒ bQMi K�BMi2Mm2b +QMbi�Mi2bX �m #Qmi /2b k8 DQm`b +2b
p�H2m`b bQMi KBb2b ¨ xû`Q 2i HǶ2Mb2K#H2 /2b T`Q+2bbmb /ǶûK2`;2M+2 2i /2 +`QBbb�M+2 `2T`2MM2MiX

ě aB mM2 �TTHB+�iBQM /Ƕ?2`#B+B/2 /2 T`û@H2pû2 �bbQ+Bû2 ¨ mM ?2`#B+B/2 /2 TQbi@H2pû2 2bi 2z2+imû2- HǶûK2`;2M+2
2i H� +`QBbb�M+2 /2b �/p2MiB+2b bQMi û;�H2K2Mi �``āiû2b T2M/�Mi k8 DQm`bX �T`ĕb +2ii2 Tû`BQ/2 H2b p�H2m`b
/2 ԈӸ- ԈӸ֏֊֏ռև 2i ԁӶӾ֒ bQMi KBb2b ¨ xû`Q +QKK2 /�Mb H2 +�b T`û+û/2MiX J�Bb TQm` T`2M/`2 2M +QKTi2
HǶ2z2i BM?B#Bi2m` /2 HǶ?2`#B+B/2 /2 T`û@H2pû2- �m+mM2 MQmp2HH2 ûK2`;2M+2 U2i /QM+ �m+mM MQmp2�m
/ûp2HQTT2K2Mi /Ƕ�/p2MiB+2V M2 T2mi BMi2`p2MB` �p�Mi Rky DQm`b �T`ĕb i`�Bi2K2MiX

1M `ûbmKû- TQm` bBKmH2` H� +`QBbb�M+2 /2b �/p2MiB+2b HǶmiBHBb�i2m` /QBi `2Mb2B;M2` ,

ě H2 MQK Qm H2b MQKb /2b 2bTĕ+2b ?2`#�+û2b b2HQM H� #�b2 /2 /QMMû2b-
ě H� +QMbi�Mi2 �HHQKûi`B[m2 /2 HǶ2bTĕ+2 ?2`#�+û2 UӶվ֎֏V-
ě H2 TQB/b b2+ BMBiB�H /2 HǶ2bTĕ+2 ?2`#�+û2 UԦЈV-
ě H2 +Q2{+B2Mi /Ƕ2tiBM+iBQM TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԚւ֍֊֒V-
ě H2 `�TTQ`i /2 bm`7�+2 7QHB�B`2 /2 HǶ2bTĕ+2 ?2`#�+û2 UԁӶԇV-
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ě H2 i�mt /2 +`QBbb�M+2 `2H�iB7 T�` DQm` /2 HǶ2bTĕ+2 ?2`#�+û2 UԇӼԇV-
ě H� /2MbBiû TQi2MiB2HH2 /2 ;`�BM2b /2 HǶ2bTĕ+2 ?2`#�+û2 �m /û#mi /2 H� b�BbQM /2 ;2`KBM�iBQM UᅻռV-
ě H� i2KTû`�im`2 /2 #�b2 Qm KBMBK�H2 TQm` H� +`QBbb�M+2 /2 HǶ2bTĕ+2 ?2`#�+û2 Uԉւ֍֊֒ՒՎՓV-
ě H2 b2mBH /2 +�H+mH /2 ԁӶӾ֒-
ě H2b 7Q`Ï�;2b �;`QMQKB[m2b UT�` /û7�mi �m+mM2 �+iBQM /Ƕ2Mi`2iB2M /m bQH MǶ2bi +QMbB/û`û2VX

LQi2r J>u.�a@S2biB+B/2b M2 bBKmH2 TQm` HǶBMbi�Mi /�Mb b� p2`bBQM RXy [m2 H2b T`Q+2bbmb /2
;2`KBM�iBQM 2i /2 +`QBbb�M+2 /Ƕ�/p2MiB+2b TQm` /2b +mHim`2b 2M `�M; Qm ¨ 7�B#H2 +Qmp2`im`2X aB
H2 ivT2 /2 +mHim`2 M2 +Q``2bTQM/ T�b- H� bBKmH�iBQM /2 +2b T`Q+2bbmb /QBi āi`2 BM�+iBpû2X

9X9 1biBK�iBQM /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM /2 H� bm`7�+2 /m bQH
¨ T�`iB` /2b ûi�ib /2 bm`7�+2 /m bQH

G� p�`B�#BHBiû /2b ûi�ib /2 bm`7�+2 /m bQH BM/mBi mM2 p�`B�#BHBiû bB;MB}+�iBp2 /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨
b�im`�iBQMX G� };m`2 d KQMi`2 H� +Q``2bTQM/�M+2 2Mi`2 H2b /2mt p�`B�#H2b /�Mb H2 +�b /2b bQHb Kû/Bi2``�Mû2Mb
U�M/`B2mt 2i �HX kykRVX

6B;m`2 d Ĝ _2H�iBQM 2Mi`2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM 2i H2b ûi�ib /2 bm`7�+2 /m bQH 2M xQM2
pBiB+QH2 Kû/Bi2``�Mû2MM2 U�M/`B2mt 2i �HX kyyRVX

J>u.�a@S2biB+B/2b 2biBK2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM- Ԁ֎- /2 H� +Qm+?2 /2 bm`7�+2 /m bQH 2M
bmTTQb�Mi [m2 H� p�H2m` /2 Ԁ֎ p�`B2 2Mi`2 /2b p�H2m`b K�tBK�H2 Ԁ֎Ӵֈռ֓ 2i KBMBK�H2 Ԁ֎Ӵֈք։ 2M 7QM+iBQM /2 H�
T`Q#�#BHBiû K�DQ`Bi�B`2 /Ƕûi�i /2 bm`7�+2 /m bQH 2i /2 HǶ2ti2MbBQM /2 +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2b- i2HH2b
[m2 T`û/Bi2b T�` H2b �TT`Q+?2b /ûi�BHHû2b /�Mb H2b /2mt b2+iBQMb T`û+û/2Mi2bX
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6B;m`2 3 Ĝ úpQHmiBQM KQ/ûHBbû2 /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM b2HQM H2 +mKmH /ǶûM2`;B2 +BMûiB[m2
/2 H� THmB2 2i b2HQM H2 /ûp2HQTT2K2Mi /2 H� +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2bX

G� };m`2 3 b+?ûK�iBb2 H2b T`BM+BT2b /2 HǶ2biBK�iBQM [mB bmBi /2mt ûi�T2bX

G� T`2KBĕ`2 ûi�T2 /ûi2`KBM2 H� +QM/m+iBpBiû ?v/`�mHB[m2 TQi2MiB2HH2 /m bQH ?Q`b BM~m2M+2 /2 HǶ2M?2`#2K2MiX
*2ii2 ûi�T2 b2 7QM/2 bm` H� +QMM�Bbb�M+2 /m +mKmH /ǶûM2`;B2 +BMûiB[m2 /2TmBb H2 /2`MB2` i`�p�BH /m bQH `û�HBbû
bm` HǶmMBiû Qm H� bQmb@mMBiû /2 bm`7�+2 2M /BbiBM;�Mi i`QBb +�b ,

ě bB HǶûi�i /2 bm`7�+2 ԉ 2bi H2 THmb T`Q#�#H2- Ԁ֎ �ii2BMi b� p�H2m` K�tBK�H2 Ԁ֎Ӵֈռ֓-
ě bB HǶûi�i /2 bm`7�+2 ӸԢԣ 2bi H2 THmb T`Q#�#H2- Ԁ֎ �ii2BMi b� p�H2m` KBMBK�H2 Ԁ֎Ӵֈք։-
ě bB HǶûi�i /2 bm`7�+2 ԉ ӸԢԣ- [mB +QMbiBim2 mM2 i`�MbBiBQM 2Mi`2 H2b /2mt ûi�ib /2 bm`7�+2 T`û+û/2Mib- 2bi H2

THmb T`Q#�#H2- Ԁ֎ /BKBMm2 HBMû�B`2K2Mi 2M 7QM+iBQM /2 HǶûM2`;B2 +BMûiB[m2 +mKmHû2X

1M T`2M�Mi 2M +QKTi2 H2b b2mBHb � 2i " /2b +mKmHb /ǶûM2`;B2 +BMûiB[m2 i2Hb [mǶ2biBKûb 2M b2+iBQM 9Xk QM �
/QM+ mM2 2biBK�iBQM T`QpBbQB`2 /m Eb- MQiû2 Ԁ֍֊֑֎ ,

aB ই௴ևռ֎֏ ֏քևևռւր	Ӻֆ  ԇԇ
ঈ ମ Ӷ �HQ`b Ԁ֍֊֑֎ � Ԁ֎Ӵֈռ֓
aB Ӷ � ই௴ևռ֎֏ ֏քևևռւր	Ӻֆ  ԇԇ
ঈ � ӷ �HQ`b Ԁ֍֊֑֎ � Ԁ֎Ӵֈռ֓  ই ज़լӱՒՆ՝լӱՒՎՓड़<	௴ զՐճճ
բ>գբ ঈ
aB ই௴ևռ֎֏ ֏քևևռւր	Ӻֆ  ԇԇ
ঈ ଯ ӷ �HQ`b Ԁ֍֊֑֎ � Ԁ֎Ӵֈք։ URkV

�p2+ ,Ԁ֎Ӵֈռ֓ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM K�tBK�H2 /2 H� bm`7�+2 /m bQH UԜ ԢφVXԀ֎Ӵֈք։ , +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM KBMBK�H2 /2 H� bm`7�+2 /m bQH UԜ ԢφVX
G� b2+QM/2 ûi�T2 /2 +�H+mH KQ/mH2 H� +QM/m+iBpBiû /m bQH 2M 7QM+iBQM /2 H� +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2b
b2HQM H2b `û;H2b bmBp�Mi2b

ě bB H� +Qmp2`im`2 /m bQH T�` H2b �/p2MiB+2b 2bi BM7û`B2m`2 ¨ k8W BH 2bi bmTTQbû [mǶBH MǶv � T�b /ǶBM+B/2M+2
bm` Ԁ֎-

ě bB H� +Qmp2`im`2 /m bQH /ûT�bb2 H2 b2mBH /2 8yW HǶûi�i /2 bm`7�+2 2bi ԋ ӸԢԣ 2i HǶ2z2i /Ƕ�KûHBQ`�iBQM /2
H� +QM/m+iBpBiû 2bi +QMbB/û`û K�tBK�H , Ԁ֎ 2bi KmHiBTHBû T�` mM +Q2{+B2Mi bmTû`B2m` ¨ R /û}MB T�`
HǶmiBHBb�i2m` �p2+ iQmi27QBb mM2 HBKBi2 /Ƕ�m;K2Mi�iBQM }tû2 ¨ H� p�H2m` /2 Ԁ֎Ӵֈռ֓-

ě bB H� +Qmp2`im`2 /m bQH b2 bBim2 2Mi`2 k8W 2i 8yW mM2 �m;K2Mi�iBQM HBMû�B`2 2M 7QM+iBQM /2 H� p�H2m`
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/m TQm`+2Mi�;2 /2 +Qmp2`im`2 2bi bmTTQbû2 2Mi`2 H� p�H2m` /2 +QM/m+iBpBiû /2 HǶûi�i /2 bm`7�+2 ?Q`b
2M?2`#2K2Mi 2i b� p�H2m` K�tBK�H2 2M bBim�iBQM /Ƕ2M?2`#2K2Mi ;ûMû`�HBbûX

a2HQM +2b `ĕ;H2b QM T2mi +�H+mH2` H� p�H2m` }M�H2 /m Eb �BMbB

aB ԈӸ֏֊֏ռև ମ ���� �HQ`b Ԁ֎ � Ԁ֍֊֑֎
aB ���� � ԈӸ֏֊֏ռև � ��� �HQ`b Ԁ֎ � Ԁ֍֊֑֎ � ॱԀ֎	ӸլӴշ  �
 ५ մդՙՔՙՆՑЈӳϵΘЈӳΘЈӳϵΘ ६ॲ
aB ԈӸ֏֊֏ռև ଯ ��� �HQ`b Ԁ֎ � ԜԘԝ	ӸլӴշ  Ԁ֍֊֑֎ � Ԁ֎Ӵֈռ֓
 URjV

�p2+ ӸլӴշ mM +Q2{+B2Mi KmHiBTHB+�iB7 /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM TQm` mM bQH ¨ 7Q`i2 +Qmp2`im`2
?2`#�+û2X

LQi2r GǶBKT�+i /2 HǶûpQHmiBQM /2b ûi�ib /2 bm`7�+2 MǶ2bi bBKmHû /�Mb +2ii2 p2`bBQM J>u.�a@
S2biB+B/2b@RXy [m2 TQm` H� +QM/m+iBpBiû ?v/`�mHB[m2 /2 H� +Qm+?2 /2 bm`7�+2 /m bQHX AH MǶ2bi T�b
2M+Q`2 `2T`ûb2Miû pBb ¨ pBb /2b �mi`2b T`QT`Bûiûb /2 H� +Qm+?2 /2 bm`7�+2 /m bQH U2X; c K�bb2
pQHmKB[m2- TQ`QbBiû- `2H�iBQM ?U ?2i�V- +Q2{+B2Mi /2 J�MMBM;XXXVX

1M `ûbmKû- H2b /QMMû2b ¨ `2Mb2B;M2` T�` HǶmiBHBb�i2m` TQm` H� `2T`ûb2Mi�iBQM /2 HǶûpQHmiBQM /2b ûi�ib /2 bm`7�+2
2i /2 H� +QM/m+iBpBiû ?v/`�mHB[m2 /2 H� +Qm+?2 /2 bm`7�+2 /m bQH ¨ HǶû+?2HH2 /2b mMBiûb 2i bQmb@mMBiûb /2 bm`7�+2
bQMi ,

ě H� +H�bb2 /2 TB2``QbBiû /2b mMBiûb /2 bm`7�+2-
ě H2b +QM/m+iBpBiûb ?v/`�mHB[m2b ¨ b�im`�iBQM K�tBK�H2b 2i KBMBK�H2b /m ivT2 /2 bQH /2 HǶmMBiû-
ě HǶûM2`;B2 +BMûiB[m2 +mKmHû2 BMBiB�H2 /2TmBb H2 /2`MB2` i`�p�BH /m bQH T�` bQmb@mMBiû U+2HH2@+B BMBiB�HBb2 H�

+QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM b2HQM H2b b2mBHb Ӷ 2i ӷV-
ě HǶûi�i /2 bm`7�+2 BMBiB�H /2 +?�[m2 bQmb@mMBiû U+7 };m`2 kV-
ě H2b 7Q`Ï�;2b �;`QMQKB[m2b /2 i`�p�BH /m bQH UT�` /û7�mi �m+mM ûpĕM2K2Mi /Ƕ2Mi`2iB2M /m bQH MǶ2bi

+QMbB/û`ûV-
ě H� Tû`BQ/2 TQm` T`2M/`2 2M +QKTi2 H2b 7Q`Ï�;2b �;`QMQKB[m2b T`û+û/2Mib ¨ H� /�i2 /2 /û#mi /2

bBKmH�iBQM UQTiBQMM2HVX

8 _2T`ûb2Mi�iBQM /2b T`Q+2bbmb ?v/`QHQ;B[m2b
G2b ~mt T`BM+BT�mt /�Mb J>u.�a@S2biB+B/2b bQMi �{+?ûb /�Mb H� };m`2 eX *2b ~mt bmBp2Mi mM2 `2T`ûb2Mi�iBQM
bT�iB�H2 #�bû2 bm` H2b /Bb+QMiBMmBiûb ?v/`QHQ;B[m2b Ub2+iBQM kVX G2b Kû+�MBbK2b /2 T`Q/m+iBQM 2i /2 i`�Mb72`i
/2 ~mt bQMi 2tTHB[mûb /�Mb H2b bQmb@b2+iBQMb +B@/2bbQmbX

RX T`û+BTBi�iBQMb-
kX i`�MbTB`�iBQM-
jX ûp�TQ`�iBQM-
9X `mBbb2HH2K2Mi p2M�Mi /2 HǶmMBiû �KQMi-

kN



8X `mBbb2HH2K2Mi T�`i�Mi p2`b HǶmMBiû �p�H-
eX BM}Hi`�iBQM /2 H� am#al p2`b H� :l-
dX /`�BM�;2-
3X BM}Hi`�iBQM /2 H� _a p2`b H� :_a-
NX `mBbb2HH2K2Mi T�`i�Mi p2`b HǶmMBiû �p�HX

6B;m`2 N Ĝ 6Hmt ?v/`QHQ;B[m2b T`BM+BT�mt `2T`ûb2Miûb /�Mb J>u.�a@S2biB+B/2bX

8XR S�`iBiBQM /2 HǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2 2i +�H+mH /2 HǶûp�TQi`�MbTB`�iBQM
`û2HH2

lM2 7QBb HǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2 Ӻԉ Ԟ `2Mb2B;Mû2 Ub2+iBQM jXRXkV- J>u.�a@S2biB+B/2b 2z2+im2 mM2
T�`iBiBQM /2 HǶûp�TQ`�iBQM 2i /2 H� i`�MbTB`�iBQM TQi2MiB2HH2b b2HQM H2 +Qmp2`i pû;ûi�H /2 H� bQmb@mMBiû /2 bm`7�+2
Ub2+iBQM 9XjXkV 2i mM +Q2{+B2Mi /Ƕ2tiBM+iBQMX �BMbB- 2M bmBp�Mi H� HQB /2 "22`@G�K#2`i- HǶûp�TQ`�iBQM TQi2MiB2HH2
2i H� i`�MbTB`�iBQM TQi2MiB2HH2 bQMi /û}MB2b b2HQM H2b û[m�iBQMb UR9V 2i UR8VXӺձ � Ӻԉ Ԟ Ԕ	ᆿԿՔ խբժԾ՚ՇԾՀ
 UR9Vԉձ � Ӻԉ Ԟ  Ӻձ UR8V

�p2+ ,Ӻձ , i�mt /Ƕûp�TQ`�iBQM TQi2MiB2HH2 UԜϯ Ԝϯ ԢφV-ԉձ , i�mt /2 i`�MbTB`�iBQM TQi2MiB2HH2 UԜϯ Ԝϯ ԢφV-ᅫզյ ֊ , +Q2{+B2Mi /Ƕ2tiBM+iBQM TQm` H� T�`iBiBQM /2 HǶӺԉ ԞX
LQi2r G� T�`iBiBQM /2 HǶûp�TQi`�MbTB`�iBQM TQi2MiB2HH2 2bi #�bû2 bm` HǶBM/B+2 /2 bm`7�+2 7QHB�B`2 iQi�H

/2 H� bQmb@mMBiû /2 bm`7�+2- +Ƕ2bi ¨ /B`2 H� bQKK2 /2 HǶBM/B+2 /2 H� +mHim`2 2i /2b �/p2MiB+2bX

jy



amBi2 ¨ H� T�`iBiBQM- H� i`�MbTB`�iBQM `û2HH2 2bi +�H+mHû2 ¨ T�`iB` /m i2`K2 TmBib ԈԚոX *2 /2`MB2` 2bi H� [m�MiBiû
/Ƕ2�m T`ûH2pû2 T�` H� TH�Mi2 T�` mMBiû /2 pQHmK2 /2 bQH 2i T�` mMBiû /2 i2KTb U62//2b 2i �HX RNd3 +Biûb T�`
ȑBKɩM2F 2i �HX kyRjVX ԈԚո	ԗ
 � 	ԗ
 Ԉձ UReV

�p2+ , , +Q2{+B2Mi /2 bi`2bb /Ƕ2�m Uy ମ ମ RV-Ԉձ , i�mt /Ƕ�#bQ`TiBQM /Ƕ2�m TQi2MiB2H UԜϯ Ԝϯ ԢφVX
LQi2br U?V4R +Q``2bTQM/ ¨ mM2 �#b2M+2 /2 bi`2bb ?v/`B[m2- 2i U?V4y +Q``2bTQM/ ¨ /2b ûi�ib

?v/`B[m2b /m bQH T`Q+?2 /2 H� b�im`�iBQM Qm bQmb H2 TQBMi /2 ~ûi`Bbb2K2Mi Qɍ H2b +QM/BiBQMb
/2 bi`2bb ?v/`B[m2 bQMi K�tBK�H2bXr G2 +Q2{+B2Mi /2 bi`2bb /Ƕ2�m 2bi +�H+mHû �p2+ H� 7QM+iBQM /2 `ûTQMb2 �m bi`2bb /2 62//2bX *2ii2
7QM+iBQM MǶBM+Hm2 T�b H2 bi`2bb QbKQiB[m2X lM2 /2b+`BTiBQM ûH�`;B2 2i H2b T�`�Kĕi`2b /2 +2ii2
7QM+iBQM bQMi /ûi�BHHûb /�Mb 62//2b 2i �H URNd3V 2i ȑBKɩM2F 2i ȑ2DM� UkyR3VX

Ԉձ 2bi 2tT`BKû b2HQM H� /Bbi`B#miBQM bT�iB�H2 /2b `�+BM2b- [mB `2T`ûb2Mi2 HǶûpQHmiBQM /2 H� T`Q7QM/2m` `�+BM�B`2
T�` `�TTQ`i ¨ H� T`Q7QM/2m` /m bQHX *2ii2 /2MbBiû T2mi āi`2 +QMbi�Mi2 Qm p�`B2` 2M i2KTb 2i 2M 2bT�+2XԈձ � 	ԩ
 ԉձ URdV

�p2+ , , /2MbBiû `2H�iBp2 /2 `�+BM2b-

LQi2br J>u.�a@S2biB+B/2b +QMbB/ĕ`2 mM2 /Bbi`B#miBQM +QMbi�Mi2 2M i2KTb 2i 2M 2bT�+2 TQm` H�
+mHim`2 /2 H� T�`+2HH2X .Ƕ�mi`2b `2T`ûb2Mi�iBQMb /2 H� /2MbBiû `�+BM�B`2 bQMi 2M +Qm`b /2
/ûp2HQTT2K2MiXr J>u.�a@S2biB+B/2b bBKmH2 H2 i�mt /Ƕ�#bQ`TiBQM /Ƕ2�m TQi2MiB2H b2HQM H2b +�`�+iû`BbiB[m2b
`�+BM�B`2b /2 H� +mHim`2X GǶ�#bQ`TiBQM /2b �/p2MiB+2b 2bi 2M +Qm`b /2 /ûp2HQTT2K2MiX

G� i`�MbTB`�iBQM `û2HH2 2bi /ûi2`KBMû2 2M BMiû;`�Mi H2 i2`K2 TmBib bm` HǶ2Mb2K#H2 /2 H� T`Q7QM/2m` `�+BM�B`2 ,ԉճ � ԉձ ௷խ 	ԗ ԩ
 	ԩ
 ԓԩ UR3V

�p2+ ,ԁ֍ , T`Q7QM/2m` `�+BM�B`2 UԜVXԉճ , i�mt /2 i`�MbTB`�iBQM `û2HH2 UԜ ԢφVX
8Xk h`�Mb72`i /Ƕ2�m /�Mb H2b bQHb UBM}Hi`�iBQMV 2i ;2Mĕb2 /m `mBbb2HH2K2Mi

jR



8XkXR G2b û[m�iBQMb /2 i`�Mb72`i /Ƕ2�m

GǶBM}Hi`�iBQM 2bi /û}MB2 +QKK2 H2 KQmp2K2Mi /2 HǶ2�m TûMûi`�Mi H2 KBHB2m TQ`2mt /m bQH Ub�im`û Qm MQM@b�im`ûV
/2TmBb H� bm`7�+2 2i H2 `mBbb2HH2K2Mi +QKK2 H� T�`i /2b T`û+BTBi�iBQMb [mB MǶ2bi T�b �#bQ`#û2 T�` H2 bQH HQ`b /2
HǶBM}Hi`�iBQM U*?�?BMB�M kyy9VX G� `ûT�`iBiBQM /2b T`û+BTBi�iBQMb 2Mi`2 BM}Hi`�iBQM 2i `mBbb2HH2K2Mi bmTTQb2
mM2 2biBK�iBQM T`û+Bb2 /2 HǶûi�i ?v/`B[m2 ¨ H� bm`7�+2 /m bQHX �}M /2 TQmpQB` 2biBK2` +2i ûi�i /2 K�MBĕ`2
bm{b�KK2Mi T`û+Bb2 bm` mM2 bm++2bbBQM /2 T?�b2b /ǶBM}Hi`�iBQM 2i /2 `2/Bbi`B#miBQM /2 HǶ2�m /�Mb H2 T`Q}H
/m bQH- H2 i`�Mb72`i /Ƕ2�m /�Mb H2 bQH � ûiû `2T`ûb2Miû T�` mM2 �TT`Q+?2 Kû+�MBbi2 2M `ûbQHp�Mi HǶû[m�iBQM /2
_B+?�`/b- +QK#BM�BbQM /2 HǶû[m�iBQM /2 +QMb2`p�iBQM /2 H� K�bb2 URNV 2i /2 HǶû[m�iBQM /2 ~mt /2 .�`+v UkyVXᆉ֏ᅲ � ᆉ֕Ԡո  ԈԚո URNVԠո � Ԁ֕	ԗ
ᆉ֕	ԗ  ԩ
 UkyV

�p2+ ,ԣ , i2KTb UԢV-ԩ , T`Q7QM/2m` /�Mb H� +QHQMM2 /m bQH UԜV-ᅲ , p�H2m` KQv2MM2 /2 H� i2M2m` 2M 2�m /�Mb H2 bQH UԜϯ ԜϯV-Ԡո , ~mt /Ƕ2�m /�Mb H2 bQH UԜ ԢφV-ԈԚո , i2`K2 TmBib f bQm`+2 UԜϯ Ԝϯ ԢφV-ԗ , T`2bbBQM K�i`B+B2HH2 /�Mb H2 bQH UԜV-Ԁ֕ , +QM/m+iBpBiû ?v/`�mHB[m2 /�Mb H2 bQH UԜ ԢφVX
G� `ûbQHmiBQM /2 +2ii2 û[m�iBQM Mû+2bbBi2 /2 +QMM�ŗi`2 H2b `2H�iBQMb 2Mi`2 ᅲ- ԗ 2i Ԁ֎՟ X *2b `2H�iBQMb ᅲ	ԗ
 2iԀ	ԗ
 bQMi 2tT`BKû2b 2M miBHBb�Mi H2 KQ/ĕH2 ?v/`Q/vM�KB[m2 /2 Jm�H2K@p�M :2Mm+?i2M KQ/B}û Ua+?��T-
:2Mm+?i2M Ukyy8VVX

GQ`b[m2 H2 bQH b2 b�im`2 2M bm`7�+2- mM2 `ûi2MiBQM bmT2`}+B2HH2 T2mi b2 7Q`K2` 2i mM2 H�K2 /Ƕ2�m ԗbm`7 T2mi b2
/ûp2HQTT2`X aQM ûpQHmiBQM 2bi `û;B2 T�` HǶû[m�iBQM UkRVX

¨ ԩ � � ᆉ֏ӽ � ԠT`2+  Ԡ2p�T  Ԡո UkRV

�p2+ ,ԠT`2+ , BMi2MbBiû /2b T`û+BTBi�iBQMb UԜ ԢφV-Ԡ2p�T , BMi2MbBiû /2 HǶûp�TQ`�iBQM UԜ ԢφV-ӽ , ?�mi2m` /2 H� H�K2 /Ƕ2�m ¨ H� bm`7�+2 /m bQH UԜVX

GǶBM}Hi`�iBQM +Q``2bTQM/ �m ~mt +�H+mHû ¨ H� bm`7�+2 /m bQH 2i H2 `mBbb2HH2K2Mi 2bi H� ?�mi2m` /2 T`û+BTBi�iBQMb
M2 TQmp�Mi āi`2 BM}Hi`û2 T�` H2 bQH HQ`b[m2 H� H�K2 /Ƕ2�m /2 bm`7�+2 �ii2BMi H2 b2mBH ԗK�tSQM/X

G� +QM/BiBQM ¨ H� HBKBi2 /2 H� +QHQMM2 /2 bQH 2bi mM2 +QM/BiBQM /2 ivT2 /`�BM�;2 HB#`2 ,

¨ ԩ � ԩK�t Ԡո � Ԁ֕ UkkV

jk



LQi2r .�Mb J>u.�a@S2biB+B/2- H� +QM/m+iBpBiû ?v/`�mHB[m2 ¨ b�im`�iBQM- Mû+2bb�B`2 TQm` H2 +�H+mH
/2 H� +QM/m+iBpBiû ?v/`�mHB[m2 /�Mb HǶû[m�iBQM /2 .�`+v- 2bi mM2 p�`B�#H2 2biBKû2 T�`
HǶ�TT`Q+?2 /û+`Bi2 /�Mb H� b2+iBQM 27FbX

8XkXk S`BM+BT2b ;ûMû`�mt /2 H� Kûi?Q/2 /2 `ûbQHmiBQM

G2b û[m�iBQMb /2 i`�Mb72`i /Ƕ2�m /�Mb H2 bQH bQMi `ûbQHm2b T�` H2 KQ/ĕH2 q�ha6�_ U*`2pQBbB2`- oQHix UkyRjVV
[mB b2 #�b2 bm` mM2 Kûi?Q/2 MmKû`B[m2 /2 `ûbQHmiBQM `�TB/2 2i `Q#mbi2 /ûp2HQTTû2 T�` _Qbb UkyyjVX

G2b T`BM+BT2b ;ûMû`�mt /2 H� Kûi?Q/2 MmKû`B[m2 +QMbBbi2 iQmi /Ƕ�#Q`/ ¨ /Bb+`ûiBb2` H2b p�`B�#H2b 2i H2b
û[m�iBQMb bm` mM K�BHH�;2 /2 H� +QHQMM2 /2 bQH- +QKTQbû /2 ԝ bi`�i2b UQm +2HHmH2bVX

6B;m`2 Ry Ĝ *QM};m`�iBQM /2b bi`�i2b /2 bQH 2M `2H�iBQM �p2+ H2b ?Q`BxQMb Tû/QHQ;B[m2b UaGV /�Mb J>u.�a@
S2biB+B/2bX

1M BMiû;`�Mi HǶû[m�iBQM /2 +QMb2`p�iBQM /2 H� K�bb2 URNV bm` mM T�b /2 i2KTb 2i bm` +?�[m2 bi`�i2 /m bQH QM
Q#iB2Mi , ငԩք <ᅲք	ԣ � ငԣ
  ᅲք	ԣ
> � ௷֏�း֏֏ ॅԠոքφ  Ԡոք  ငԩքԈԚոք ॆ ԓԣ UkjV

�p2+ ,Ԙ , BM/B+2 /2b bi`�i2b /m bQH-ငԣ , T�b /2 i2KTb UԢV-ငԩք , ûT�Bbb2m` /2 H� bi`�i2 ԘX
�}M /Ƕ2tT`BK2` HǶBMiû;`�H2 2M i2KTb /2 HǶû[m�iBQM UkjV- H2 ~mt .�`+B2M ¨ HǶBMi2`7�+2 /2 k bi`�i2b /2 bQH 2bi
HBMû�`Bbû 2M 7QM+iBQM /2 H2m`b ûi�ib ?v/`B[m2b Ui2M2m` 2M 2�m 2M xQM2 MQM@b�im`û2 2i T`2bbBQM K�i`B+B2HH2 2M
xQM2 b�im`û2VX GǶû[m�iBQM Uk9V 2bi 2tT`BKû2 2M xQM2 MQM@b�im`û2 ,Ԡոք 	ԣ � ᅼճငԣ
 � Ԡոք 	ԣ
 � ᅼճ ভᆉԠոք 	ԣ
ᆉԈԔք ငԈԔք � ᆉԠոք 	ԣ
ᆉԈԔք�φ ငԈԔք�φম Uk9V

�p2+ bm` +?�[m2 bi`�i2 Ԙ , ᅲմ , H� i2M2m` 2M 2�m ¨ b�im`�iBQM /�Mb H2 bQH UԜϯ ԜϯV-
jj



ᅲճ , H� i2M2m` 2M 2�m `ûbB/m2HH2 /�Mb H2 bQH UԜϯ ԜϯV-ԈԔ 4 ᇆԾᇆᇆԾᇆԽ , HǶ?mKB/Biû `2H�iBp2-ᅼճ , +Q2{+B2Mi /2 HBMû�`Bb�iBQM /2b ~mt b2HQM H� Kûi?Q/2 /2 _Qbb U<� �>VX
1M +QK#BM�Mi H2b û[m�iBQMb T`û+û/2Mi2b- QM Q#iB2Mi mM bvbiĕK2 HBMû�B`2 /2 ԝ û[m�iBQMb bmBp�Mi ,ԐքငԣငԈԔքφ � 	ԑքငԣ  Ԝք
 ငԈԔք � ԒքငԣငԈԔք�φ � ԓքငԣ � � Uk8V

�p2+

ৗ

Ԝք � ငԩք 	ᅲ֎ք  ᅲ֍ք
Ԑք � ᅼճ ᆉԠոքφᆉᅲքφԑք � ᅼճ ভᆉԠոքφᆉᅲք  ᆉԠոքᆉᅲք মԒք � ᅼճ ᆉԠոքᆉᅲք�φԓք � िԠոքφ  Ԡոք ी
UkeV

G2b BM+QMMm2b /m bvbiĕK2 bQMi `2KTH�+û2b T�` H� T`2bbBQM K�i`B+B2HH2 2M xQM2 b�im`û2X

G� `ûbQHmiBQM /2 +2 bvbiĕK2 HBMû�B`2 T2`K2i /2 /ûi2`KBM2` HǶûpQHmiBQM /2 HǶûi�i ?v/`B[m2 /2 +?�[m2 bi`�i2 /m
bQH 2Mi`2 HǶBMbi�Mi ԣ 2i ԣ � ငԣX G2 T�b /2 i2KTb ငԣ 2bi �/�Ti�iB7 /�Mb H� Kûi?Q/2 /2 _QbbX AH 2bi +�H+mHû 2M
7QM+iBQM /2 HǶûi�i ?v/`B[m2 /m bvbiĕK2 b2HQM H� 7Q`KmH2 UkdVX AH T2mi �BMbB āi`2 `û/mBi /�Mb /2b +QM/BiBQMb /2
7Q`ib ;`�/B2Mib ?v/`B[m2b �}M /2 KB2mt +�Ti2` H� /vM�KB[m2 /m bvbiĕK2 Qm �m;K2Miû HQ`b[m2 H2b ;`�/B2Mib
bQMi THmb 7�B#H2b �}M /2 `û/mB`2 H2 i2KTb /2 +�H+mHXငԣ � ငԈK�tધ ՂՎȯ՜Վး֕Վ	ᇆՎᇆՎ
 ધK�t

UkdV

�p2+ ,ငԈԔK�t , H� p�`B�iBQM /Ƕ?mKB/Biû `2H�iBp2 K�tBK�H2 �/KBb2X

LQi2r G2b ûi�T2b /2 H� Kûi?Q/2 _Qbb M2 bQMi T�b 2MiBĕ`2K2Mi /ûi�BHHû2b B+BX .2b /2b+`BTiBQMb
�TT`Q7QM/B2b +QM+2`M�Mi H2 +?QBt /m T�b /2 i2KTb- H2b /ûp2HQTT2K2Mib �TTHB[mûb �mt +QM/BiBQMb
�mt HBKBi2b- H� p�`B�#BHBiû /m KBHB2m b�im`û 2i H2 7Q`K�HBbK2 K�i?ûK�iB[m2 bQMi /QMMû2b /�Mb
_Qbb UkyyjVX

8Xj ú+QmH2K2Mib /2 bm`7�+2 bm` H2b T�`+2HH2b
G� H�K2 /Ƕ2�m `mBbb2HH�Mi2 `ûbmHi�Mi /m `27mb ¨ HǶBM}Hi`�iBQM bm` H2b mMBiûb /2 bm`7�+2 al 2bi T`QT�;û2 p2`b
HǶmMBiû bT�iB�H2 2M �p�H U7QM+iBQM /2 i`�Mb72`iV- i2HH2 [m2 /û}MB2 T�` H� iQTQHQ;B2- [mB T2mi āi`2 mM2 mMBiû /2
bm`7�+2 UalV- mM #B27 U_aV Qm mM2 TQ`iBQM /2 `Qmi2 U_lVX

j9



LQi2r ZmǶBHb bQB2Mi T�`+2HH�B`2b- bm` H2b `Qmi2b Qm H2 HQM; /m `ûb2�m ?v/`Q;`�T?B[m2- H2b û+QmH2K2Mib
/2 bm`7�+2 /�Mb J>u.�a@S2biB+B/2b bQMi �TT`Q+?ûb T�` HǶQM/2 /Bzmb�Mi2 2i `ûbQHmb b2HQM H�
Kûi?Q/2 /Ƕ>�v�KBX G2b mMBiûb /2 bm`7�+2 UalV- H2b TQ`iBQMb /2 `Qmi2b U_lV 2i H2b #B27b U_aV
bQMi i`�Biû2b bûT�`ûKK2Mi- T�` +H�bb2 /ǶmMBiûb- 2M bmBp�Mi HǶQ`/`2 /2 i`�Bi2K2Mi /û}MB T�`
+H�bb2X

PM Q#iB2Mi �BMbB HǶû[m�iBQM /2 HǶQM/2 /Bzmb�Mi2 [mB bǶû+`Bi ,ᅮԆᅮԣ � Ӹ  ᅮԆᅮԧ � ӹᅮᅮϵԆᅮԧϵ Uk3V

�p2+ ,Ԇ , /û#Bi /Ƕ2�m T`QT�;û UԜϯ ԢφV-Ӹ , +ûHû`Biû UԜ ԢφV-ӹ , /BzmbBpBiû UԜϵ ԢφVX
lM2 �mi`2 bBKTHB}+�iBQM ;ûMû`�H2K2Mi �/KBb2 2bi /2 +QMbB/û`2` [m2 H� +ûHû`Biû Ӹ 2i H� /BzmbBpBiû ӹ bQMi
BM/ûT2M/�Mi2b /m i2KTbX GǶQM/2 /Bzmb�Mi2 T2mi �HQ`b āi`2 `ûbQHm2 �M�HviB[m2K2Mi b2HQM H� Kûi?Q/2 /Ƕ>�v�KB
UJQmbb� RNNe c JQmbb� 2i �HX kyRRVX

G2b /2mt T�`�Kĕi`2b T`BM+BT�mt /m KQ/ĕH2 /ǶQM/2 /Bzmb�Mi2 UӸ 2i ӹV bQMi /û}MBb b2HQM H� T2Mi2 2i H� `m;QbBiû
/2 HǶmMBiû bT�iB�H2 +QMbB/û`û2 2M miBHBb�Mi H� `2H�iBQM /2 J�MMBM;@ai`B+FH2` ,

Ӹ � Ӹ  ఌ ᅬᅬֈ  ԝֈԝ UkNVӹ � ӹ  ᅬᅬֈ  ԝֈԝ UjyV

�p2+ ,ԝ , +Q2{+B2Mi /2 J�MMBM;@ai`B+FH2` /2 HǶmMBiû bT�iB�H2 UԢφ Ԝφ�ϯV-ԝֈ , KQv2MM2 /2b +Q2{+B2Mib /2 J�MMBM;@ai`B+FH2` ԝ /ǶmM2 +H�bb2 /ǶmMBiû bT�iB�H2 UԢφ Ԝφ�ϯV-ᅬ , T2Mi2 KQv2MM2 /2 HǶmMiBû bT�iB�H2 UԜ ԜφV-ᅬֈ , KQv2MM2b /2b T2Mi2b KQv2MM2b ᅬ /ǶmM2 +H�bb2 /ǶmMiBû bT�iB�H2 UԜ ԜφV-Ӹ , +ûHû`Biû KQv2MM2 /ǶmM2 +H�bb2 /ǶmMBiû bT�iB�H2 UԜ ԢφV-ӹ , /BzmbBpBiû KQv2MM2 /ǶmM2 +H�bb2 /ǶmMBiû bT�iB�H2 UalV UԜϵ ԢφVX
GǶ2Mb2K#H2 /2 +2b T�`�Kĕi`2b 2i �ii`B#mib bT�iB�mt bQMi /û}MBb TQm` iQmi2b H2b ԈԊX
am` H2b mMBiûb /2 bm`7�+2- +Ƕ2bi H� H�K2 /Ƕ2�m UӽV- [mB 2bi T`QT�;û2 2Mi`2 H2b +2Mi`2b /2 ;`�pBiû /ǶmM2 mMBiû /2
bm`7�+2 UalV 2i bQM mMBiû 2M �p�H [mB T2mi āi`2 mM2 �mi`2 al- mM #B27 U_aV Qm mM2 TQ`iBQM /2 `Qmi2 U_lVX
GǶû[m�iBQM k3 bǶû+`Bi �HQ`b +QKK2 mM T`Q/mBi /2 +QMpQHmiBQM /2 H� H�K2 /Ƕ2�m UӽV T�` H2 MQv�m /Ƕ>�v�KBԀ	ԣ
 ,
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Ԇմն	ԣ
 � ԓց�  	ᅺ  ӹ
φ�ϵ  Ԕԧԟ ԮՉՋɞԯ  ௷֏Ј ӽ	ԣ  ᅽ
  Ӷմն  Ԕԧԟ ԮՉՋȃԯ গ ՉՋԮᆧ � ԮᆧՉՋ ঘᅽϯ�ϵ ᅮᅽ UjRV

�p2+ ,Ԇմն	ԣ
 , /û#Bi /Ƕ2�m T`QT�;û T�` HǶmMBiû /2 bm`7�+2 2M �KQMi ¨ HǶBMbi�Mi ԣ UԜϯ ԢφV-ԓց , /Bbi�M+2 2Mi`2 H2b +2Mi`2b /2 ;`�pBiû /2b /2mt mMBiûb bT�iB�H2b UԜV-Ӷմն , �B`2 /2 HǶmMBiû bT�iB�H2 /2 bm`7�+2 U2M �KQMiV UԜϵV-ӽ , ?�mi2m` /2 H� H�K2 /Ƕ2�m ¨ H� bm`7�+2 /m bQH UԜV-ᅽ , i2KTb /2 +�H+mH BMi2`M2 ¨ H� +QMpQHmiBQM UԢV-ԣ , i2KTb /2 +�H+mH /2 H� bBKmH�iBQM UԢVX
G2 MQv�m /Ƕ>�v�KB bǶû+`Bi ,

Ԁ	ԣ
 � ԓց�  	ᅺӹ
 ȯɞ  2tT
ԮՉՋȃԯ গϵ ՉՋԮՙ  ԮՙՉՋ ঘԣ ɘɞ UjkV

LQi2br G� +QMpQHmiBQM 2tT`BKû2 /�Mb HǶû[m�iBQM jR 2bi `û�HBbû2 T�` BMiû;`�iBQM MmKû`B[m2Xr G� `m;QbBiû 2i /QM+ H� p�H2m` /m +Q2{+B2Mi /2 J�MMBM;@ai`B+FH2` ԝ /2b mMBiûb /2 bm`7�+2
/ûT2M/ �mbbB /2b ûi�ib /2 bm`7�+2 Ub2+iBQM 9VX SQm` �mi�Mi- H� T`ûb2Mi2 p2`bBQM /2 J>u.�a@
S2biB+B/2b M2 T`2M/ T�b 2M +QKTi2 H� p�`B�iBQM i2KTQ`2HH2 /2 +2 T�`�Kĕi`2 2M KāK2 i2KTb
[m2 H2b ûi�ib /2 bm`7�+2X

8X9 ú+QmH2K2Mib bm` H2b `Qmi2b
G2b `Qmi2b bQMi +QMbB/û`û2b +QKK2 BKT2`Kû�#H2bX �mbbB H2b û+QmH2K2Mib bBKmHûb bm` H2b `Qmi2b +Q``2bTQM/2Mi
mMB[m2K2Mi ¨ /2b û+QmH2K2Mib /2 bm`7�+2 2M bmTTQb�Mi [m2 iQmi2 H� THmB2 iQK#�Mi bm` mM2 TQ`iBQM /2
`Qmi2 U_lV `mBbb2HH2X G� T`QT�;�iBQM 2bi `û�HBbû2 /2 H� KāK2 7�ÏQM [m2 bm` H2b T�`+2HH2b- b2HQM HǶû[m�iBQM k3X
G� `ûbQHmiBQM 2bi û;�H2K2Mi `û�HBbû2 �p2+ H� Kûi?Q/2 /Ƕ>�v�KBX G� T`QT�;�iBQM 2bi `û�HBbû2 bm` mM mMB[m2
/û#Bi 2Mi`�Mi bm` HǶmMBiû /2 `Qmi2- �HBK2Miû T�` H� THmB2 2i H2b �TTQ`ib H�iû`�mt /2b mMBiûb bBimû2b ¨ HǶ�KQMi
Uû+QmH2K2Mi /2 bm`7�+2 bm` H2b al Qm /Ƕ�mi`2b mMBiûb /2 `Qmi2VX G� +ûHû`Biû UӸV 2i H� /BzmbBpBiû U ӹV bQMi
+�H+mHû2b ¨ T�`iB` /2b T2Mi2b 2i /2b `m;QbBiûb /2b mMBiûb /2 `Qmi2bX

8X8 ú+QmH2K2Mib /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2
G2 `ûb2�m ?v/`Q;`�T?B[m2 DQm2 mM `ƬH2 K�D2m` bm` H2b ~mt /Ƕ2�m /m`�Mi H2b Tû`BQ/2b /2 +`m2X S2M/�Mi +2b
Tû`BQ/2b- H2b T`Q+2bbmb /2 i`�Mb72`i /�Mb H2 `ûb2�m- +QKT`2M�Mi HǶBM}Hi`�iBQM- bQMi T`Bb 2M +QKTi2- i2Hb [m2
/û+`Bib /�Mb H� b2+iBQM 8X8XRX .m`�Mi H2b Tû`BQ/2b 2Mi`2 H2b +`m2b- mM #BH�M ?v/`B[m2 /m bQH /m `ûb2�m 2bi +�H+mHû
TQm` 2biBK2` HǶûpQHmiBQM /2 H� i2M2m` 2M 2�m /m bQH /m `ûb2�m /QMi H� +QMM�Bbb�M+2 2bi BKTQ`i�Mi2 /m 7�Bi /2
H� /ûT2M/�M+2 /2 H� /û;`�/�iBQM /2b T2biB+B/2b ¨ HǶ?mKB/B/iû /m bQHX AH 2bi /û+`Bi /�Mb H� b2+iBQM 8X8XkX
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8X8XR 1+QmH2K2Mib /2 bm`7�+2 /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2

G2b û+QmH2K2Mib /�Mb H2b #B27b- ԇԈ- bQMi +�H+mHûb bm` H2 KāK2 T`BM+BT2 [m2 bm` H2b mMBiûb /2 bm`7�+2 bB +2
MǶ2bi [m2 +2 bQMi H2b /û#Bib [mB bQMi /B`2+i2K2Mi T`QT�;ûb 2i MQM H� H�K2 /Ƕ2�mX lM +�H+mH T`û�H�#H2 /m
/û#Bi 2Mi`�Mi /�Mb +?�[m2 #B27 2bi `û�HBbû �p�Mi H� T`QT�;�iBQMX G2b 2Mi`û2b +QKT`2MM2Mi H2b �TTQ`ib H�iû`�mt
+Q``2bTQM/�Mi ¨ H� THmB2- �mt û+QmH2K2Mib /2 bm`7�+2 2M T`Qp2M�M+2 /2b al 2i /2b _l 2i- ?Q`KBb TQm` H2b #B27b
2M iāi2 /2 `ûb2�m- H2 /û#Bi �KQMi /�Mb H2 `ûb2�m c H2b T2`i2b bQMi +2HH2b HBû2b ¨ HǶBM}Hi`�iBQMX SQm` bBKTHB}2`- H2b
�TTQ`ib H�iû`�mt bQMi bmTTQbûb �ii2BM/`2 H2 `ûb2�m ¨ HǶ2Mi`û2 /m #B27 i�M/Bb [m2 H2b T2`i2b T�` BM}Hi`�iBQM bQMi
`�TTQ`iû2b ¨ H� bQ`iB2 /m #B27X G2 /û#Bi 2Mi`�Mi /�Mb mM _a bǶû+`Bi ,Ԇք։ԽԾ � ంճմ՚Օ Ԇ � ంմն՚Օ Ԇ � ԇԇ  Ӷճմငԣ UjjV

�p2+ ,Ԇք։ԽԾ , /û#Bi ¨ HǶ2Mi`û2 /m #B27 UԜϯ ԢφV-௴ճմ՚Օ 2i ௴մն՚Օ , mM2 bQKK2 `2bT2+iBp2K2Mi bm` H2b #B27b U_aV 2i mMBiûb /2 bm`7�+2 UalV �KQMi-ԇԇ , ?�mi2m` /2 THmB2 UԜV-Ӷճմ , �B`2 /2 HǶmMBiû /2 #B27 UԜϵVX
.�Mb H2 `ûb2�m- HǶû[m�iBQM k3 bǶû+`Bi +QKK2 mM T`Q/mBi /2 +QMpQHmiBQM /2 HǶ?v/`Q;`�KK2 /Ƕ2Mi`û2 /2 bm`7�+2
/m #B27 T�` H2 MQv�m /Ƕ>�v�KB Ԁ	ԣ
 ,Ԅ	ԣ
 � ဈ	ԣ
  	Ӿ	ԣ
  ဈ	ԣ

  Ԁ	ԣ
 Uj9V

G2 bvK#QH2 U V `2T`ûb2Mi2 H2 T`Q/mBi /2 +QMpQHmiBQMX Ӿ	ԣ
 2i Ԅ	ԣ
 bQMi `2bT2+iBp2K2Mi HǶ?v/`Q;`�KK2 /Ƕ2Mi`û2
KQBMb H2 /û#Bi /2 #�b2 2i HǶ?v/`Q;`�KK2 /2 bQ`iB2 KQBMb H2 /û#Bi /2 #�b2X G� T`ûb2Mi2 p2`bBQM /2 J>u.�a@
S2biB+B/2b M2 T`2M�Mi T�b 2M +QKTi2 HǶ2t}Hi`�iBQM /�Mb H2b #B27b 2i +QMbB/û`�Mi H2b �TTQ`ib H�iû`�mt ¨ HǶ2Mi`û2
/m #B27- HǶû[m�iBQM j9- b2 bBKTHB}2 /2 H� 7�ÏQM bmBp�Mi2 ,Ԇ֊֏ԽԾ	ԣ
 � Ԇք։ԽԾ	ԣ
  Ԁ	ԣ
 Uj8V

�p2+ ,Ԇ֊֏ԽԾ , /û#Bi i?ûQ`B[m2 bQ`i�Mi /�Mb mM #B27 2M HǶ�#b2M+2 /ǶBM}Hi`�iBQM UԜϯ ԢφVX
G2 MQv�m /Ƕ>�v�KB bǶû+`Bi Ԁ	ԣ
 , Ԁ	ԣ
 � ԁ�  	ᅺӹ
 ȯɞ  2tTԮԷȃԯ ॕϵ ԷԮՙ  ԮԷ̔ ॖԣ ɘɞ UjeV

�p2+ ,ԁ , HQM;m2m` /m #B27 UԜVX

lM ~mt /ǶBM}Hi`�iBQM TQi2MiB2HH2 bm` HǶ2Mb2K#H2 /2 H� b2+iBQM KQmBHHû2 /m #B27- +Q``2bTQM/�Mi ¨ mM ~mt
/ǶBM}Hi`�iBQM 2M +QM/BiBQM /Ƕ�TTQ`i /Ƕ2�m MQM HBKBi�Mi2- 2bi �TT`Q+?û2 ¨ HǶ�B/2 /m Kûi�KQ/ĕH2 /û+`Bi T�`
HǶû[m�iBQM jdX AH � ûiû Q#i2Mm ¨ T�`iB` /ǶmM2 Kûi�@�M�Hvb2 /2b ~mt /ǶBM}Hi`�iBQM #B@/BK2MbBQMM2Hb /�Mb H2 bQH
MQM b�im`û bQmb mM 7Qbbû `2+i�M;mH�B`2 TQm` /Bzû`2Mi2b ;ûQKûi`B2b /2 b2+iBQM i`�Mbp2`b�H2 /2 7Qbbûb- +?�`;2

jd



/Ƕ2�m 2i T`QT`Bûiûb /2 bQHX G2b /ûi�BHb /2 +2ii2 �M�Hvb2 bQMi /BbTQMB#H2b /�Mb "�BHHv 2i �HX UkyR8VXԠք։ց � ԐԀ֎ � ԑ UjdV

�p2+ ,Ԡք։ց , ~mt TQi2MiB2H /ǶBM}Hi`�iBQM bm` H� b2+iBQM KQmBHHû2 /m #B27 UԜ ԢφV-Ԑ 2i ԑ , T�`�Kĕi`2b 2KTB`B[m2b /m Kûi�KQ/ĕH2 /ǶBM}Hi`�iBQM }tûb `2bT2+iBp2H2K2Mi ¨ RX83 U@V 2i RXe92@8 Ԝ ԢφX
GǶBM}Hi`�iBQM 2bi bmTTQbû2 bǶ2z2+im2` �m ~mt Ԡք։ց bm` HǶ2Mb2K#H2 /2 H� bm`7�+2 KQmBHHû2 2i bm` iQmi H2 T�b /2
i2KTb ငԣ i�Mi [m2 H2 /û#Bi ¨ H� bQ`iB2 /m #B27 `2bi2 TQbBiB7 bBMQM BH 2bi HBKBiû /2 H� 7�ÏQM bmBp�Mi2 ,

bB Ԡք։ց ԌԈ ମ Ԇ֊֏ԽԾ - Ԡք։ց � Ԡք։ց
bBMQM Ԡք։ց � Ԇ֊֏ԽԾԌԈ Uj3V

�p2+ ,ԌԈ , H� bm`7�+2 KQmBHHû2 /m 7Qbbû UBM+Hm�Mi H2 HBi 2i H2b #2`;2bV UԜϵV-Ԡք։ց , ~mt /ǶBM}Hi`�iBQM KQv2M bm` HǶ�B`2 KQmBHHû2 /m #B27 UԜ ԢφVX
G2 /û#Bi bQ`i�Mi /m #B27 T`2M�Mi 2M +QKTi2 H2b T2`i2b T�` BM}Hi�iBQM- Ԇ֊֏ԽԾ UԜϯ ԢφV- 2bi 2MbmBi2 /û/mBi ,Ԇ֊֏ԽԾ	ԣ
 � Ԇ֊֏ԽԾ	ԣ
  Ԡք։ց	ԣ
 ԌԈ	ԣ
 UjNV

G� ?�mi2m` /Ƕ2�m ӽ +Q``2bTQM/�Mi �m /û#Bi Ԇ֊֏ԽԾ 2bi 2MbmBi2 +�H+mHû2 ¨ HǶ�B/2 /2b û[m�iBQMb /2 J�MMBM;@
ai`B+FH2`- bQmb HǶ?vTQi?ĕb2 /ǶmM 7Qbbû /2 b2+iBQM `2+i�M;mH�B`2XԆ֊֏ԽԾ � ఉᅬԇϵ�ϯԦԁԝ �p2+ ԇ � ԦԁԦ � �ԁ U9yV

�p2+ ,ԇ , H2 `�vQM ?v/`�mHB[m2 /m #B27 UԜVX

8X8Xk "BH�M ?v/`B[m2 bBKTHB}û

G2 #BH�M ?v/`B[m2 bBKTHB}û T2`K2i /2 bBKmH2` HǶûpQHmiBQM /2 H� i2M2m` 2M 2�m /�Mb H2 bQH /m 7Qbbû- [m2
HǶQM bmTTQb2 MmX G2 bQH /m 7Qbbû 2bi `2T`ûb2Miû +QKK2 mM2 bmT2`TQbBiBQM /ǶmM `ûb2`pQB` bmT2`}+B2H 2i /ǶmM
`ûb2`pQB` T`Q7QM/ +QKKmMB[m�Mib- /2 `2bT2+iBp2K2Mi yXyk 2i yXy3 K /ǶûT�Bbb2m`X am` mM T�b /2 i2KTb- H2
#BH�M 2bi `û�HBbû 2M /2mt ûi�T2b 2M +�H+mH�Mi /Ƕ�#Q`/ H2b ~mt p2`iB+�mt /2b+2M/�Mib U/`�BM�;2V TmBb H2b ~mt
�b+2M/�Mib Uûp�TQ`�iBQM mMB[m2K2Mi- H2 bQH ûi�Mi bmTTQbû MmVX *2 KQ/ĕH2 M2 T2`K2i T�b /2 +�H+mH2` H2 `27mb ¨
HǶBM}Hi`�iBQMX G2 /`�BM�;2 2bi /û}MB +QKK2 H2 i`QT TH2BM /2b `ûb2`pQB`b 2i bǶû+`Bi `2bT2+iBp2K2Mi b2HQM H2b
û[m�iBQMb 9R 2i 9k TQm` H2b `ûb2`pQB`b bmT2`}+B2H 2i T`Q7QM/Xӹ֏֊	ԣ
 � K�t	� Ԉ֒Ӵ֏֊	ԣ  �
 � ԇԇ	ԣ
  Ԉֈռ֓֒Ӵ֏֊
 U9RV

2i ӹս֊֏	ԣ
 � K�t	� Ԉ֒Ӵս֊֏	ԣ  �
 � ӹ֏֊	ԣ
  Ԉֈռ֓֒Ӵս֊֏
 U9kV
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PM T2mi +�H+mH2` mM2 ?�mi2m` /Ƕ2�m biQ+Fû2 /�Mb H2b +QKT�`iBK2Mib bmT2`}+B2H 2i T`Q7QM/- `2bT2+iBp2K2MiԈ ֒ Ӵ֏֊ 2i Ԉ ֒ Ӵս֊֏ +Q``2bTQM/�Mi ¨ mM2 ?�mi2m` /Ƕ2�m /�Mb H2 bQH �T`ĕb BM}Hi`�iBQM K�Bb �p�Mi ûp�TQ`�iBQM- i2HH2b
[m2 /û}MB2b T�` H2b û[m�iBQMb 9j 2i 99XԈ ֒ Ӵ֏֊ � KBM	Ԉ֒Ӵ֏֊	ԣ  �
 � ԇԇ	ԣ
 Ԉֈռ֓֒Ӵ֏֊
 U9jVԈ ֒ Ӵ֏֊ � KBM	Ԉ֒Ӵս֊֏	ԣ  �
 � ӹ֏֊	ԣ
 Ԉֈռ֓֒Ӵս֊֏
 U99V

2i ,ӹ֏֊ , ?�mi2m` /Ƕ2�m /`�BMû2 2Mi`2 H2 +QKT�`iBK2Mi bmT2`}+B2H 2i H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27
UԜV-ӹս֊֏ , ?�mi2m` /Ƕ2�m /`�BMû2 /2TmBb H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27 UԜV-Ԉ֒Ӵ֏֊ , biQ+F 2M 2�m /�Mb H2 +QKT�`iBK2Mi bmT2`}+B2H /m bQH /ǶmM #B27 UԜV-Ԉ֒Ӵս֊֏ , biQ+F 2M 2�m /�Mb H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27 UԜV-Ԉֈռ֓֒Ӵ֏֊ , biQ+F 2M 2�m K�tBK�H /�Mb H2 +QKT�`iBK2Mi bmT2`}+B2H /m bQH /ǶmM #B27- +Q``2bTQM/�Mi �m biQ+F 2M
2�m ¨ H� i2M2m` ¨ b�im`�iBQM ᅲմ UԜV-Ԉֈռ֓֒Ӵս֊֏ , biQ+F 2M 2�m K�tBK�H /�Mb H2 +QKT�`iBK2Mi T`Q7QM/ /m bQH /ǶmM #B27 UԜV- +Q``2bTQM/�Mi �m biQ+F 2M
2�m ¨ H� i2M2m` ¨ b�im`�iBQM ᅲմX
GǶûp�TQ`�iBQM `û2HH2 2i b� /Bbi`B#miBQM p2`iB+�H2 /�Mb H2 T`Q}H /2 bQH bQMi /ûi2`KBMû2b 2KTB`B[m2K2Mi ¨ T�`iB`
/2 HǶûp�TQ`�iBQM TQi2MiB2HH2 /m bQH- /2 bQM /2;`û /2 b�im`�iBQM 2i /ǶmM +Q2{+B2Mi /2 /Bbi`B#miBQM- b2HQM H2b
7QM+iBQMb T`QTQbû2b T�` o�M E2mH2M URNd8VXӺ֎	ԣ
 � <����� � ��� 2tT	����ԈԈ	ԣ

>Ӻ֎ӴЈ U98Vᅫք 	ԣ
 � ԈԈք	ԣ
 2tT	ԚԔ ԩք
 U9eVӺ֎Ӵք	ԣ
 � ᅫք 	ԣ
௴ ᅫք Ӻ֎	ԣ
 U9dV

�p2+ , ԈԈ	ԣ
 � ॕԈ ֒ Ӵ֏֊  Ԉֈք։֒Ӵ֏֊ॖ � ५Ԉ ֒ Ӵս֊֏  Ԉֈք։֒Ӵս֊֏६Ԉֈռ֓֒  Ԉֈք։֒ U93V

2i , Ӻ֎ , 1p�TQ`�iBQM TQi2MiB2HH2 UԜV-ԈԈ , .2;`û /2 b�im`�iBQM /m bQH U@V-ᅫք , +Q2{+B2Mi /2 /Bbi`B#miBQM /2 HǶûp�TQ`�iBQM /m +QKT�`iBK2Mi Ԙ- Ԙ TQmp�Mi āi`2 H2 +QKT�`iBK2Mi bmT2`}+B2H
Qm T`Q7QM/ UԜφV-ԩք , T`Q7QM/2m` �m +2Mi`2 /m +QKT�`iBK2Mi Ԙ UԜV-Ԉֈռ֓֒ , aiQ+F 2M 2�m K�tBK�H /�Mb H2 bQH /ǶmM #B27- +Q``2bTQM/�Mi �m biQ+F 2M 2�m ¨ H� i2M2m` ¨ b�im`�iBQM ᅲմ
UԜV-Ԉֈք։֒ , aiQ+F 2M 2�m KBMBK�H /�Mb H2 bQH /ǶmM #B27- +Q``2bTQM/�Mi �m biQ+F 2M 2�m ¨ H� i2M2m` `2bB/m2HH2 UԜVX

G2b i2M2m`b 2M 2�m /�Mb H2 +QKT�`iBK2Mi bmT2`}+B2H 2i T`Q7QM/ bQMi 2MbmBi2 `2bT2+iBp2K2Mi +�H+mHû2b /2 H�
7�ÏQM bmBp�Mi2 , ᅲ֏֊	ԣ
 � K�tভԈ ֒ Ӵ֏֊  Ӻ֎Ӵ֏֊	ԣ
Ԕ֏֊  ᅲ֍ম U9NV
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ᅲս֊֏	ԣ
 � K�tভԈ ֒ Ӵս֊֏  Ӻ֎Ӵս֊֏	ԣ
Ԕս֊֏  ᅲ֍ম U8yV

�p2+ ,Ԕ֏֊ , ûT�Bbb2m` /m +QKT�`iBK2Mi bmT2`}+B2H UԜV-Ԕս֊֏ , ûT�Bbb2m` /m +QKT�`iBK2Mi T`Q7QM/ UԜVX

e _2T`ûb2Mi�iBQM /2b T`Q+2bbmb /2 /2p2MB` /2b T2biB+B/2b

eXR .Bbi`B#miBQM /2 HǶ�TTHB+�iBQM
amBi2 �m T?ûMQKĕM2 /2 /û`Bp2 /2 HǶ�TTHB+�iBQM [mB bQmbi`�Bi mM2 T�`iB2 /2 H� K�bb2 �TTHB[mû2 /2 ԟԞԟ UpQB`
b2+iBQM jXkXkV- H2 bQH 2i H2b 72mBHH2b /2 H� +mHim`2 T�`i�;2Mi H� [m�MiBiû `2bi�Mi2 ԜռX *2ii2 [m�MiBiû 2bi /Bbi`B#mû2
2Mi`2 pû;ûi�iBQM 2i bQH b2HQM H� 7`�+iBQM /2 +Qmp2`im`2 pû;ûi�H2 /2 H� +mHim`2 U8RVXԕւվ � Ԕᆿ խբժՈ U8RV

�p2+ ,ԕւվ , 7`�+iBQM /2 +Qmp2`im`2 pû;ûi�H2-ᅫ , +Q2{+B2Mi /Ƕ2tiBM+iBQM TQm` H2 T�`i�;2 /2 ԟԞԟ 2Mi`2 H2 bQH 2i H2b 72mBHH2bX

�BMbB- TQm` +2ii2 7QM+iBQM `ûbmHi�Mi2 /2 H� HQB /2 "22`@G�K#2`i- mM2 p�H2m` /2 y TQm` H2 +Q2{+B2Mi /Ƕ2tiBM+iBQM
UᅫV #�b+mH2 iQmi2 H� K�bb2 /2 H� KQHû+mH2 �TTHB[mû2 bm` H2 bQH- +2 [mB T2`K2i /2 `2T`ûb2Mi2` H2 +�b /Ƕ�TTHB+�iBQM
/Ƕ?2`#B+B/2bX

lM2 /2mtBĕK2 7QM+iBQM � ûiû /ûp2HQTTû2 TQm` +�H+mH2` ԕւվ bB HǶmiBHBb�i2m` /BbTQb2 /2b BM7Q`K�iBQMb bm` H2 ivT2
/2 TmHpû`Bb�i2m` Qm û[mBT2K2Mi miBHBbû 2i b� [m�HBiû /2 `û;H�;2X *2ii2 7QM+iBQM 2KTB`B[m2 �Dmbi2 H� 7`�+iBQM /2
+Qmp2`im`2 pû;ûi�H2 K�tBK�H2 2i KBMBK�H2 UԕւվՒՆ՝ 2i ԕւվՒՎՓV �p2+ HǶûpQHmiBQM /2 ԁӶӾվX G2b p�H2m`b /2 ԕւվՒՆ՝
2i ԕւվՒՎՓ bQMi Q#i2Mm2b 2M TQM/û`�Mi H2b p�H2m`b /2 `û7û`2M+2 2tTû`BK2Mi�H2b /2 HǶû[mBT2K2Mi +?QBbB- T�` H�
[m�HBiû /2 `û;H�;2 UGQm+?�`i kyRRVXԕւվՒՆ՝ � ᅬ ӼԞԞԓֈռ֓ � 	�  ᅬ
 ӷԐԓֈռ֓ U8k�VԕւվՒՎՓ � ᅬ ӼԞԞԓֈք։ � 	�  ᅬ
 ӷԐԓֈք։ U8k#V

�p2+ ,ԕւվՒՆ՝ , 7`�+iBQM /2 +Qmp2`im`2 pû;ûi�H2 K�tBK�H2-ԕւվՒՎՓ , 7`�+iBQM /2 +Qmp2`im`2 pû;ûi�H2 KBMBK�H2-ᅬ , [m�HBiû /2 `û;H�;2 /2 HǶû[mBT2K2Mi Uy ମ ᅬ ମ RV-ӼԞԞԓֈռ֓ , p�H2m` /2 `û7û`2M+2 2tTû`BK2Mi�H2 K�tBK�H2 TQm` mM #QM `û;H�;2 /2 HǶû[mBT2K2Mi-ӼԞԞԓֈք։ , p�H2m` /2 `û7û`2M+2 2tTû`BK2Mi�H2 KBMBK�H2 TQm` mM #QM `û;H�;2 /2 HǶû[mBT2K2Mi-ӷԐԓֈռ֓ , p�H2m` /2 `û7û`2M+2 2tTû`BK2Mi�H2 K�tBK�H2 TQm` mM K�mp�Bb `û;H�;2 /2 HǶû[mBT2K2Mi-ӷԐԓֈք։ , p�H2m` /2 `û7û`2M+2 2tTû`BK2Mi�H2 KBMBK�H2 TQm` mM K�mp�Bb `û;H�;2 /2 HǶû[mBT2K2MiX

G2b p�H2m`b /2 ӼԞԞԓֈռ֓- ӼԞԞԓֈք։- ӷԐԓֈռ֓ 2i ӷԐԓֈք։ [mB QMi ûiû miBHBbû2b TQm` HǶû[m�iBQM 89- 2i H2b ivT2b
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/Ƕû[mBT2K2Mib /Ƕ�TTHB+�iBQM /2 ԟԞԟ /BbTQMB#H2b bQMi �{+?ûb ¨ HǶ�MM2t2 *X

�BMbB HǶû[m�iBQM 8R /2pB2Mi , ԕւվ � ԕւվՒՆ՝	�  Ԛ ԁӶӾվ
 U8jV

�p2+ Ԛ mM2 p�H2m` +QMbi�Mi2 �bbQ+Bû2 ¨ ԁӶӾվՒՆ՝ ,

Ԛ � �ԁӶӾվՒՆ՝ ৃ�  ԕւվՒՎՓԕւվՒՆ՝ ৄ U89V

1biBKû2 ԕւվ T�` HǶû[m�iBQM 8j Qm HǶû[m�iBQM 88- H2 T�`i�;2 2Mi`2 H2 bQH 2i H2 72mBHH�;2 /2 H� +mHim`2 2bi /û}MB /2
+2ii2 7�ÏQM ,

Ԝ֎ � ԕւվ Ԝռ U88VԜց � 	�  ԕւվ
 Ԝռ U8eV

�p2+ ,Ԝ֎ , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû2 bm` H2 bQH /2 H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖV-Ԝց , K�bb2 2z2+iBp2 /2 ԟԞԟ �TTHB[mû2 bm` H� +mHim`2 /2 H� bQmb@mMBiû bT�iB�H2 /2 bm`7�+2 UԚԖVX
eXk .2p2MB` /�Mb H2 +Qmp2`i pû;ûi�H
eXkXR G2bbBp�;2 7QHB�B`2

aB mM ûpûM2K2Mi THmpB2mt bm`pB2Mi T2m /2 i2KTb �T`ĕb H2 i`�Bi2K2Mi /2 H� T�`+2HH2- H2 T2biB+B/2 BMi2`+2Tiû T�`
H2 72mBHH�;2 /2 H� +mHim`2 TQm``� āi`2 H2bbBpûX G2 KQ/ĕH2 +?QBbB TQm` `2T`ûb2Mi2` H2 H2bbBp�;2 7QHB�B`2 2bi /û+`Bi
T�` HǶû[m�iBQM bmBp�Mi2 UqBHHBb 2i �HX RNN9V ,

ԆH2bb	ԣ
 � ԆBMi	ԣ
Ԕ	ֆH2bb ճ	֏

 U8dV

�p2+ ,ԆH2bb , [m�MiBiû /2 T2biB+B/2 H2bbBpû UԚԖVXԆBMi , [m�MiBiû BMBiB�H2 BMi2`+2Tiû2 T�` H2 72mBHH�;2 UԚԖVXԇ	ԣ
 , +mKmH /2 T`û+BTBi�iBQM UԜVXԚH2bb , 7�+i2m` /2 H2bbBp�;2 UԜφVX
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eXkXk .û;`�/�iBQM

G� /û;`�/�iBQM /2b T2biB+B/2b bm` H2 72mBHH�;2 2bi `2T`ûb2Miû2 T�` mM2 HQB /2 +BMûiB[m2 /m R2` Q`/`2 ,ԓ֏Ԇ7QHB�;2	ԣ
 � ԚԆ7QHB�;2	ԣ
 U83V

�p2+ ,Ԇ7QHB�;2 , [m�MiBiû /2 T2biB+B/2b bm` H2 72mBHH�;2 UԚԖV-Ԛ , pBi2bb2 /2 /û;`�/�iBQMX

G� pBi2bb2 /2 /û;`�/�iBQM 2bi `2HBû2 �m i2KTb /2 /2KB@pB2 /m T2biB+B/2 .h8y T�` H� `2H�iBQM bmBp�Mi2 ,Ԛ � HM	�

.h8y U8NV

eXj .2p2MB` /�Mb H2 bQH
eXjXR GǶû[m�iBQM /2 i`�MbTQ`i `û�+iB7 /2b T2biB+B/2b

GǶû[m�iBQM /2 i`�Mb72`i /2 T2biB+B/2b /�Mb H2 bQH 2bi `û;B2 T�` HǶû[m�iBQM /2 +QMb2`p�iBQM /2 K�bb2 UeyV +QK#BMû2
¨ HǶ2tT`2bbBQM �m ~mt /2 T2biB+B/2b UeRVX G2 i2`K2 TmBib UekV /2 HǶû[m�iBQM iB2Mi +QKTi2 /m T`ûHĕp2K2Mi
ûp2Mim2H /2 T2biB+B/2b T�` `�+BM2 �BMbB [m2 /2 H� [m�MiBiû /û;`�/û2 b2HQM mM2 +BMûiB[m2 /2 Rĕ`2 Q`/`2 ,

ᆉ֏Ԣ � ᆉ֕Ԡմ  ԈԚմ UeyVԠմ	ᅲ Ԓ
 � 	ӹխ]Ԡո] � ӹЈᅲᅽ
ᆉ֕Ԓ � ԠոԒ UeRVԈԚմ	ᅲ Ԓ
 � ԈԚմ
/2;`�/ � ԈԚմ

mTi�F2 UekV

�p2+ ,Ԣ , i2M2m` 2M T2biB+B/2 /m bQH UԚԖ ԜϯVXԠմ , ~mt /2 T2biB+B/2b UԚԖ Ԝϵ ԢφVXԈԚմ , i2`K2 TmBib /2 T2biB+B/2b UԚԖ Ԝϯ ԢφVXԒ , +QM+2Mi`�iBQM /m T2biB+B/2 /�Mb HǶ2�m /m bQH UԚԖ ԜϯVXӹխ , +Q2{+B2Mi /2 /BbT2`bBpBiû UԜVXӹЈ , +Q2{+B2Mi /2 /BbT2`bBQM /m T2biB+B/2 /�Mb HǶ2�m Tm`2 UԜϵ ԢφVXᅽ , iQ`imQbBiû /m KBHB2mX

eXjXRXR �/bQ`TiBQM G� i2M2m` 2M T2biB+B/2b /m bQH T`2M/ 2M +QKTi2 H2 T2biB+B/2 2M bQHmiBQM /�Mb HǶ2�m /m
bQH 2i H� [m�MiBiû /2 T2biB+B/2 �/bQ`#û2 /�Mb H� K�i`B+2 TQ`2mb2 /m bQHXԢ � Ԓᅲ � ᅻԢբ UejV

�p2+ ,ᅻ , /2MbBiû �TT�`2Mi2 UԚԖ ԜϯVXԢբ , i2M2m` 2M T2biB+B/2 �/bQ`#û2 UԜϯ ԜϯVX
9k



G� [m�MiBiû /2 T2biB+B/2 �/bQ`#û2 /�Mb H2 bQH 2bi 2biBKû2 T�` /2b KQ/ĕH2b /Ƕû[mBHB#`2 BMbi�Mi�Mû- H2 KQ/ĕH2
HBMû�B`2 Ue9V Qm H2 KQ/ĕH2 /2 6`2mM/HB+? Ue8V ,

Ԣբ � ԀտԒ Ue9VԢբ � ԀցԒᇀ Ue8V

�p2+ ,Ԁց 2i Ԁտ , +Q2{+B2Mi /Ƕ�/bQ`TiBQM /�Mb H2 bQH UԜϯ ԚԖVXᅬ , 2tTQb�Mi /2 6`2mM/HB+?X

eXjXRXk .û;`�/�iBQM G2 T`2KB2` +QKTQb�Mi /m i2`K2 TmBib /2 T2biB+B/2b /2 HǶû[m�iBQM UekV 2bi H�
/û;`�/�iBQM /m T2biB+B/2X 1HH2 2bi `2T`ûb2Miû2- +QKK2 /û+`Bi ¨ H� b2+iBQM eXkXk- T�` mM2 +BMûiB[m2 /m R2` Q`/`2
Qɍ H� pBi2bb2 /2 /û;`�/�iBQM T2mi@āi`2 `û/mBi2 T�` mM +Q2{+B2Mi /ûT2M/�Mi /2 HǶ?mKB/Biû /m bQH Uq�HF2`
URNd9VVX *2 +Q2{+B2Mi /Ƕ�iiûMm�iBQM T`2M/ H� 7Q`K2 bmBp�Mi2 ,

ԈԚմ
/2;`�/ � ԚᅲԒ UeeVԚ � ভ ᅲᅲ`27

মս ԛԝ�
.hΘ� UedV

�p2+ ,ԈԚմ
/2;`�/ , H� [m�MiBiû /2 T2biB+B/2 /û;`�/û2 UԚԖ Ԝϯ ԢφV-Ԛ , pBi2bb2 /2 /û;`�/�iBQM UԢφV-ᅲ`27 , ?mKB/Biû /2 `û7û`2M+2 UԜϯԜϯV-ԑ , +Q2{+B2Mi /2 q�HF2` U@VX

eXjXRXj 1ti`�+iBQM /2b T2biB+B/2b T�` H2b `�+BM2b G2 b2+QM/ +QKTQb�Mi /m i2`K2 UekV 2bi H2 T`ûHĕp2K2Mi
/2 T2biB+B/2b T�` H2b `�+BM2bX �}M /Ƕāi`2 +�T�#H2 /2 bBKmH2` mM2 +�T�+Biû THmb Qm KQBMb BKTQ`i�Mi2 /m T2biB+B/2
¨ āi`2 T`ûH2pû �p2+ HǶ2�m T�` H2b `�+BM2b- H2 KQ/ĕH2 miBHBbû 2bi H2 bmBp�Mi ,

ԈԚմ
mTi�F2 � ԚmTi�F2ԈԚոԒ Ue3V

�p2+ ,ԚmTi�F2 , +Q2{+B2Mi /2 TQM/û`�iBQM /m T`ûHĕp2K2Mi U<�  �>V
eXjXk 6H�[m�;2 2M bm`7�+2 2i ?vTQi?ĕb2 /2 KûH�M;2 mMB7Q`K2

GQ`b[m2 H2 ~�[m�;2 �TT�`�Bi 2M bm`7�+2- HǶû[m�iBQM /2 +QMb2`p�iBQM /2 H� K�bb2 2bi `û/mBi2 ¨ ,
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ᆉ֏ԗbm`7 Ԓbm`7 � Ԡ�TTHB  Ԡմ	ԩ � �
 UeNV
UdyV

�p2+ , Ԓbm`7 , H� +QM+2Mi`�iBQM /�Mb HǶ2�m /2 ~�[m�;2XԠ�TTHB , H2 ~mt /2 K�bb2 +Q``2bTQM/�Mi ¨ HǶ�TTQ`i /2 T2biB+B/2 2M bm`7�+2 /m bQHX

SQm` +�H+mH2` H� [m�MiBiû /2 T2biB+B/2b 2KTQ`iû2 T�` `mBbb2HH2K2Mi- mM KûH�M;2 mMB7Q`K2 2bi bmTTQbû 2Mi`2 H�
[m�MiBiû /2 T2biB+B/2b +QMi2Mm2 /�Mb H2b T`2KBĕ`2b +Qm+?2b /2 bQH 2i HǶ2�m /2 ~�[m�;2

Ԇմ ֊։տ � Ԇմ ֎֊քև � ԗbm`7 Ԓ2[ � ԩKBtԢ ॕԒ2[ ᅲॖ UdRV

�p2+ ,Ԇմ ֊։տ , H� [m�MiBiû /2 T2biB+B/2b +QMi2Mm /�Mb HǶ2�m /2 ~�[m�;2 UԚԖ ԜϵVXԆմ ֊։տ , H� [m�MiBiû /2 T2biB+B/2b +QMi2Mm /�Mb H2b T`2KBĕ`2b +Qm+?2b /2 bQH UԚԖ ԜϵVXԒ2[ , H� +QM+2Mi`�iBQM û[mBp�H2Mi2 UԚԖ ԜϯVXԩKBt , H� T`Q7QM/2m` /2 H� +Qm+?2 /2 KûH�M;2 mMB7Q`K2X

eXjXj S`BM+BT2b /2 `ûbQHmiBQM

GǶû[m�iBQM /2 i`�MbTQ`i /2b T2biB+B/2b �v�Mi mM2 7Q`K2 bBKBH�B`2 ¨ +2HH2 /m i`�Mb72`i /Ƕ2�m- H� Kûi?Q/2
MmKû`B[m2 /2 `ûbQHmiBQM T`ûb2Miû2 T`û+û/2KK2Mi � ûiû �/�Tiû2 TQm` H2b T2biB+B/2bX G2 KQ/ĕH2 q�ha6�_
+�H+mH2 iQmi /Ƕ�#Q`/ mM T�b /2 i2KTb mMB[m2 TQm` H2b k ivT2b /Ƕû[m�iBQMb ¨ T�`iB` /2 HǶûi�i ?v/`B[m2 /m
bvbiĕK2- BH `ûbQm/ 2MbmBi2 HǶû[m�iBQM /2 i`�Mb72`i /Ƕ2�m �m i2KTb ԣ- /QMi H2b bQHmiBQMb ᅲ	ԣ
 Ԡո	ԣ
 pQMi T2`K2ii`2
/2 `2Mb2B;M2` 2i `ûbQm/`2 HǶû[m�iBQM /2 i`�MbTQ`i /2 T2biB+B/2b bm` H2 KāK2 T�b /2 i2KTbX 1M +�b /2 ~�[m�;2-
HǶû[m�iBQM UdRV 2bi û;�H2K2Mi /Bb+`ûiBbû2 2bi BMi`Q/mBi2 /�Mb H2 bvbiĕK2 HBMû�B`2X

eX9 .2p2MB` /�Mb H2b û+QmH2K2Mib /2 bm`7�+2 bm` H2b T�`+2HH2b
G2 /2p2MB` /2b T2biB+B/2b /�Mb H2b û+QmH2K2Mib /2 bm`7�+2 /2b T�`+2HH2b +QKTQ`i2 /2mt ûi�T2b , BV H� KQ#BHBb�iBQM
/2b T2biB+B/2b T�` H2b 2�mt /2 `mBbb2HH2K2Mi 2i BBV H� T`QT�;�iBQMX *2b û+QmH2K2Mib ûi�Mi T�` M�im`2 i`ĕb
i2KTQ`�B`2b- QM M2 +QMbB/ĕ`2 T�b H2b �mi`2b T`Q+2bbmb /2 /BbbBT�iBQM i2Hb [m2 H� /û;`�/�iBQM Qm H� pQH�iBHBb�iBQMX

eX9XR JQ#BHBb�iBQM

G� KQ#BHBb�iBQM /2b T2biB+B/2b ¨ H� bm`7�+2 /2 H� T�`+2HH2 2bi BMiû;`û2 ¨ H� `ûbQHmiBQM /2 HǶû[m�iBQM /2 i`�Mb72`i
/2 bQHmiû 2M +QMbB/û`�Mi HǶ?vTQi?ĕb2 /2 KûH�M;2 mMB7Q`K2 UpQB` b2+iBQM eXjXkVX G2b T`BM+BT2b M2 b2`QMi /QM+
T�b `2T`Bb /�Mb +2ii2 T�`iB2X

eX9Xk S`QT�;�iBQM

G� T`QT�;�iBQM /2b bQHmiûb bǶQTĕ`2 /2 7�ÏQM �M�HQ;m2 ¨ +2HH2 /2 HǶ2�m 2i 2bi �TT`Q+?û2 ¨ HǶ�B/2 /2 HǶQM/2
/Bzmb�Mi2 k3- 2M `2KTH�Ï�Mi H2 /û#Bi /Ƕ2�m T�` mM ~mt K�bbB[m2 ,
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ᅮԆ֎ᅮԣ � Ӹ  ᅮԆ֎ᅮԧ � ӹᅮᅮϵԆ֎ᅮԧϵ UdkV

�p2+ ,Ԇ֎ , ~mt K�bbB[m2 T`QT�;û UԚԖ ԢφVX
G2 ~mt K�bbB[m2 T`QT�;û ¨ HǶ�B/2 /m MQv�m /Ƕ>�v�KB +QKT`2M/ ¨ H� 7QBb H� K�bb2 KQ#BHBbû2 bm` H� T�`+2HH2
i2HH2 [m2 /û+`Bi T`û+û/2KK2Mi eX9XR 2i H2 ~mt K�bbB[m2 2M T`Qp2M�M+2 /2b mMBiûb /2 bm`7�+2 UalV bBimû2b ¨
HǶ�KQMiX

eX8 .2p2MB` /�Mb H2b û+QmH2K2Mib /2 bm`7�+2 bm` H2b `Qmi2b
G2b `Qmi2b ûi�Mi bmTTQbû2b BKT2`Kû�#H2b 2i 2M HǶ�#b2M+2 /2 /QMMû2b /2 `û7û`2M+2 bm` H2m` +�T�+Biû /2 bQ`TiBQM-
H2 biQ+F�;2 2i H� `2KQ#BHBb�iBQM /2 T2biB+B/2b bm` +2b mMBiûb MǶ2bi T�b T`ûpm /�Mb J>u.�a@S2biB+B/2bX �BMbB
b2mH H2 i`�MbTQ`i 2bi bBKmHû- /2 H� KāK2 7�ÏQM [m2 bm` H2b mMBiûb /2 bm`7�+2 U2[X dkV- bB +2 MǶ2bi [m2 H2 ~mt
T`QT�;û +Q``2bTQM/ mMB[m2K2Mi �m ~mt K�bbB[m2 2M T`Qp2M�M+2 /2b mMBiûb ¨ HǶ�KQMi- [mB +Q``2bTQM/2Mi bQBi
¨ /2b mMBiûb /2 bm`7�+2 UalV- bQBi ¨ /2b mMBiûb /2 `Qmi2b U_lVX

eXe .2p2MB` /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2
G2b T`Q+2bbmb T`Bb 2M +QKTi2 TQm` bBKmH2` H2 /2p2MB` /2b T2biB+B/2b /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2 bQMi
H� /û;`�/�iBQM /�Mb H2b /Bzû`2Mib K�iû`B�mt /m 7Qbbû- H2 i`�MbTQ`i �m +Qm`b /2b +`m2b 2i H2b T`Q+2bbmb
/Ƕ�/bQ`TiBQMf/ûbQ`TiBQMX

eXeXR .û;`�/�iBQM

G� /û;`�/�iBQM /2b T2biB+B/2b /�Mb HǶ2Mb2K#H2 /2b K�iû`B�mt bm` H2b[m2Hb H2b T2biB+B/2b bQMi biQ+Fûb 2bi T`Bb2
2M +QKTi2 b2HQM H2b KāK2b T`BM+BT2b [m2 /�Mb H� b2+iBQM eXjXRXkX lM i2KTb /2 /2KB@pB2 T2mi āi`2 /û}MB T�`
K�iû`B�mtX

eXeXk h`�MbTQ`i

G2 i`�MbTQ`i /2b T2biB+B/2b H2 HQM; /m `ûb2�m ?v/`Q;`�T?B[m2 2bi `û�HBbû2 2M /2mt i2KTb- �T`ĕb H2 +�H+mH /2 H�
/û;`�/�iBQMX lM i`�MbTQ`i +QMb2`p�iB7 2bi /Ƕ�#Q`/ +�H+mHû TmBb +Q``B;û /2 H� bQ`TiBQM i2HH2 [m2 /û+`Bi2 b2+iBQM
eXeXjX G� T`QT�;�iBQM- +QKK2 bm` H2b T�`+2HH2b- 2bi `2T`ûb2Miû2 �p2+ HǶû[m�iBQM /2 HǶQM/2 /Bzmb�Mi2- T�` #B27-
2i `ûbQHm2 ¨ T�`iB` /2 H� bQHmiBQM �M�HviB[m2 /Ƕ>�v�KB 2i b2b ?vTQi?ĕb2b Ub2+iBQM 8XjVX .�Mb +2 +�b- +Ƕ2bi mM
~mt K�bbB[m2 i?ûQ`B[m2 +QMb2`p�iB7 [mB 2bi T`QT�;û- +QKK2 BM/B[mû T�` H2b û[m�iBQMb dj 2i d9X

ᅮԆ֎ᅮԣ � Ӹ  ᅮԆ֎ᅮԧ � ӹᅮᅮϵԆ֎ᅮԧϵ UdjV

Ԇ֎ � Ԇ֎Ӵք։ԽԾ  Ԁ	ԣ
 Ud9V
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�p2+ ,Ԇ֎ , /û#Bi K�bbB[m2 T`QT�;û bQmb HǶ?vTQi?ĕb2 /2 i`�MbTQ`i +QMb2`p�iB7 UԚԖ ԢφV-Ԇ֎Ӵք։ԽԾ , /û#Bi K�bbB[m2 2Mi`�Mi /�Mb mM #B27 UԚԖ ԢφVX
G2 MQv�m /Ƕ>�v�KB 2bi +2HmB +�H+mHû TQm` H� T`QT�;�iBQM /2 HǶ2�m /�Mb H2 `ûb2�m 2i /QMMû û[m�iBQM jeX G2
/û#Bi K�bbB[m2 2bi T�` H� bmBi2 +Q``B;û /2 H� bQ`TiBQM ,

Ԇ֎	ԣ
 � Ԇ֎	ԣ
  ԅ֎֊֍ս	ԣ
 � ԅք։ց	ԣ
  ԅ֎֊֍ս	ԣ  �
ငԣ Ud8V

�p2+ ,ԅք։ցUiV , K�bb2 /2 T2biB+B/2 BM}Hi`û2 /�Mb mM #B27 2Mi`2 H2b i2KTb ԣ  � 2i ԣ UԚԖV-ԅ֎֊֍սUiV , K�bb2 /2 T2biB+B/2 bQ`#û2 /�Mb mM #B27 ¨ H� }M /m T�b /2 i2KTb ԣ UԚԖV-
G� K�bb2 bQ`#û2 /�Mb HǶ2Mb2K#H2 /2b K�iû`B�mt /m #B27- ԅ֎֊֍ս- 2bi /û}MB2 /�Mb H� b2+iBQM eXeXjX

eXeXj aQ`TiBQM

G� bQ`TiBQM /2b T2biB+B/2b +B`+mH�Mi /�Mb H2 #B27- 2bi 2biBKû2 2M +QMbB/û`�Mi Ԇ֎- H2 ~mt /2 T2biB+B/2b Bbbm
/m +�H+mH /m i`�Mb72`i +QMb2`p�iB7 2i 2M bmTTQb�Mi [m2 H� +QHQMM2 /Ƕ2�m +B`+mH�Mi2 2bi bm#/BpBbû2 2M i`QBb
+QKT�`iBK2Mib i2Hb [m2 b+?ûK�iBbûb 6B;m`2 RR- �p2+ ,

ě mM +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H2 bQH 2i H2b �mi`2b bm#bi`�ib DQM+?�Mi H� bm`7�+2 KQmBHHû2 U/ûHBKBiû2
2M `Qm;2 2i MQiû2 ǳr2ii2/ bm`7�+2 2[mBHB#`BmK xQM2ǴV

ě mM +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� pû;ûi�iBQM /�Mb HǶû+QmH2K2Mi U/ûHBKBiû2 2M #H2m2 2i MQiû2
ǳp2;2i�iBQM 2[mBHB#`BmK xQM2ǴV

ě mM +QKT�`iBK2Mi /�Mb H2[m2H HǶ2�m +B`+mH2 b�Mb BMi2`�+iBQM �p2+ H2b K�iû`B�mt bQ`#�MibX

*2+B `2pB2Mi ¨ +QMbB/û`2` [m2 H2b T2biB+B/2b QMi ûiû 2M +QMi�+i �p2+ H2b bm#bi`�ib /ǶmM mMB[m2 +QKT�`iBK2Mi
bm` H� /m`û2 /2 H2m` T�bb�;2 /�Mb H2 #B27X *2ii2 +QKT�`iBK2Mi�iBQM 2bi miBHBbû2 mMB[m2K2Mi TQm` H2 +�H+mH /2b
û[mBHB#`2b /2 bQ`TiBQM c H� T`QT�;�iBQM 2bi `û�HBbû2 bm` HǶ2Mb2K#H2 /2 H� +QHQMM2 /Ƕ2�m 2i MQM T�` +QKT�`iBK2MiX
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6B;m`2 RR Ĝ a2+iBQM /2 7Qbbû T`ûb2Mi�Mi H� +QKT�`iBK2Mi�iBQM /2 H� +QHQMM2 /Ƕ2�mX

lM2 +QM+2Mi`�iBQM /�Mb HǶ2�m 2i H2b i2M2m`b TQm` H2b bm#bi`�ib ¨ HǶû[mBHB#`2 bQMi /QM+ +�H+mHû2b TQm` +?�[m2
+QKT�`iBK2Mi- 2M bmTTQb�Mi mM KûH�M;2 T�`7�Bi �m b2BM /m +QKT�`iBK2Mi- mM û[mBHB#`2 BMbi�Mi�Mû 2i H�
+QMb2`p�iBQM /2 H� K�bb2 T�` HǶû[mBHB#`2X *2 bQMi H2b KāK2 T`BM+BT2b [m2 +2mt /ûi�BHHûb /�Mb .QHHBM;2` 2i
�HX UkyReVX �BMbB- /�Mb H2 +QKT�`iBK2Mi 2M û[mBHB#`2 �p2+ H� bm`7�+2 KQmBHHû2 U2M `Qm;2 6B;X RRV- HǶ2�m 2bi 2M
û[mBHB#`2 �p2+ H2 bQH- H2b HBiBĕ`2b 2i H2b +2M/`2b- i�M/Bb [m2 /�Mb H2 +QKT�`iBK2Mi 2M û[mBHB#`2 �p2+ H� pû;ûi�iBQM-
HǶ2�m /m +QKT�`iBK2Mi U2M #H2m- 6B;X RRV 2bi mMB[m2K2Mi 2M û[mBHB#`2 �p2+ H� T�`iB2 BKK2`;û2 /2 H� pû;ûi�iBQMX

G� K�bb2 /2 bm#bi`�i T`Bb2 2M +QKTi2 TQm` HǶû[mBHB#`2 2bi +�H+mHû2 ¨ +?�[m2 T�b /2 i2KTb- 2M 7QM+iBQM /2 H�
?�mi2m` /Ƕ2�m /�Mb H2 7Qbbû bm` H2 T�b /2 i2KTb ӽUiV �p�Mi T`Bb2 2M +QKTi2 /2 HǶBM}Hi`�iBQMX G2b HBiBĕ`2b- H2b
+2M/`2b 2i H� pû;ûi�iBQM pBp�Mi2 bQMi bmTTQbû2b b2 bBim2` mMB[m2K2Mi bm` H2 HBi /m 7Qbbû U2[X deV- i�M/Bb [m2
TQm` H2 bQH- HBi 2i #2`;2 +QMi`B#m2Mi ¨ HǶû[mBHB#`2 U2[X ddVXԂք	ԣ
 � ԁ 	�KBM	ӽ	ԣ
 Ԕք
 � Ԧ
 ԕԢք ԓք 	�  ԟք
 UdeV

Ԃ֎֊քև	ԣ
 � ԗ֎ ԁ 	Ԧ � �ӽ	ԣ

 ᅻսևֆ UddV

�p2+ ,Ԃ֎֊քև , K�bb2 /2 bQH ¨ HǶû[mBHB#`2 UԚԖV-Ԃք , K�bb2 /m bm#bi`�i Ԙ ¨ HǶû[mBHB#`2 UԚԖV- �p2+ Ԙ TQmp�Mi āi`2 /2 H� HBiBĕ`2 U/BbiBM+iBQM TQbbB#H2 2Mi`2 HBiBĕ`2
T2m i`�Mb7Q`Kû2 +QMbiBimû2 /2 iB;2b- HBiBĕ`2 T2m i`�Mb7Q`Kû2 +QMbiBimû2 /2 72mBHH2b- HBiBĕ`2 7Q`i2K2Mi /û+QKTQbû2
UpQB` .QHHBM;2` 2i �HX UkyReV TQm` THmb /2 /ûi�BHbVV- /2b +2M/`2b Qm /2 H� pû;ûi�iBQM pBp�Mi2-ᅻսևֆ , /2MbBiû �TT�`2Mi2 /m bQH U@V-Ԕք , ûT�Bbb2m` /m bm#bi`�i Ԙ UԜV-Ԧ , H�`;2m` /m #B27 U_aV UԜV-ԟք , TQ`QbBiû /m bm#bi`�i Ԙ U@V-ԕԢք , i�mt /2 +Qmp2`im`2 /m #B27 T�` H2 bm#bi`�i Ԙ U@V-
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ԓք , /2MbBiû /m bm#bi`�i Ԙ U@V-ԗ֎ , ûT�Bbb2m` /2 bQH 2M BMi2`�+iBQM �p2+ HǶ2�m 2i H2b T2biB+B/2b bm` H� bm`7�+2 KQmBHHû2 UKVX

G2 pQHmK2 /Ƕ2�m 2M BMi2`�+iBQM 2bi /QMMû T�` H2b û[m�iBQMb d3 2i dN `2bT2+iBp2K2Mi TQm` H2 +QKT�`iBK2Mi 2M
BMi2`�+iBQM �p2+ H� bm`7�+2 KQmBHHû2 2i �p2+ H� pû;ûi�iBQM pBp�Mi2X SQm` +2 T`2KB2`- BH +QKT`2M/ BV H2 pQHmK2
/Ƕ2�m bǶBM}Hi`�Mi bm` H2 T�b /2 i2KTb- BBV HǶ2�m +B`+mH�Mi /�Mb mM2 +Qm+?2 /Ƕ2�m /ǶûT�Bbb2m`- ԗ֒- BBBV HǶ2�m
+QMi2Mm2 /�Mb H� TQ`QbBiû /2 H� HBiBĕ`2- BpV HǶ2�m +QMi2Mm2 /�Mb H� TQ`QbBiû /2 H� +Qm+?2 /2 bQH /ǶûT�Bbb2m` ԗ֎X
*2 pQHmK2 2bi #Q`Mû T�` H2 pQHmK2 /Ƕ2�m bQ`i�Mi /m #B27 UT�` BM}Hi`�iBQM 2i T�` H2b û+QmH2K2Mib /2 bm`7�+2VX
G2 pQHmK2 /Ƕ2�m BMi2`�;Bbb�Mi �p2+ H� pû;ûi�iBQM pBp�Mi2 b2 HBKBi2 ¨ H� TQ`QbBiû /2 H� pû;ûi�iBQM KQ/û`û2 T�`
H� bm`7�+2 Q++mTû2 T�` +2ii2 pû;ûi�iBQMX

ԋոմ	ԣ
 � KBM	ԁ Ԧ ԗ֒ � �ԁ ԗ֒ 	ӽ	ԣ
  ԗ֒
 � ԋք։ց Ԇ	ԣ
 ငԣ
 � ԗ֎ ԁ 	Ԧ � �ӽ	ԣ

 ᅲմ Ud3V

ԋխշ	ԣ
 � KBM	Ԇ ငԣ  ԋոմ	ԣ
 Ԕխշ Ԧ ԁ
 ԕԢխշ 	�  ԟխշ
 UdNV

�p2+ ,ԗ֒ , ûT�Bbb2m` /2 H� H�K2 /Ƕ2�m HB#`2 BMi2`�;Bbb�Mi �p2+ H� bm`7�+2 KQmBHHû2 UKVXԁԋ , 2M BM/B+2- K�`[m2 H� pû;ûi�iBQM pBp�Mi2X

G� K�bb2 /2 T2biB+B/2b T`Bb2 2M +QKTi2 TQm` HǶû[mBHB#`2 /�Mb H2 +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� bm`7�+2
KQmBHHû2 +QKT`2M/ H2b T2biB+B/2b /ûD¨ biQ+Fûb /�Mb H2 bQH 2i H2b HBiBĕ`2b �m /û#mi /m T�b /2 i2KTb 2i H2b
T2biB+B/2b +QMi2Mmb /�Mb HǶ2�m +B`+mH�Mi2 /m +QKT�`iBK2Mi- ԅոխӴ֒ռ֏ր֍- [mB +Q``2bTQM/ �m T`2KB2` i2`K2 /2
;�m+?2 /�Mb HǶû[m�iBQM d3X ԅոխӴ֒ռ֏ր֍ 2bi /û}MB +QKK2 mM2 7`�+iBQM /m ~mt K�bbB[m2 +QMb2`p�iB7- H� 7`�+iBQM
+Q``2bTQM/�Mi �m `�iBQ 2Mi`2 H2 pQHmK2 /Ƕ2�m +B`+mH�Mi2 /�Mb H2 +QKT�`iBK2Mi 2i H2 pQHmK2 /Ƕ2�m bQ`i�Mi /m
#B27 Uû[m�iBQM 3yVX G� K�bb2 /2 T2biB+B/2 /�Mb HǶ2�m +B`+mH�Mi2 2M BMi2`�+iBQM �p2+ H� pû;ûi�iBQM 2bi /û}MB2 bm`
H2 KāK2 T`BM+BT2 U2[X 3RVX

ԅոխӴ֒ռ֏ր֍	ԣ
 � KBM	ԁ Ԧ ԗ֒ � �ԁ ԗ֒ 	ӽ	ԣ
  ԗ֒
 � ԋք։ց Ԇ	ԣ
 ငԣ
Ԇ	ԣ
 Ԇ֎	ԣ
 U3yV

ԅխշ Ӵ֒ռ֏ր֍	ԣ
 � ԋխշ	ԣ
Ԇ֎	ԣ
 U3RV

�p2+ ,ԅոխӴ֒ռ֏ր֍ , K�bb2 /2 T2biB+B/2b /�Mb HǶ2�m +B`+mH�Mi2 /m +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� bm`7�+2 KQmBHHû2
UԚԖV-ԅխշ Ӵ֒ռ֏ր֍ , K�bb2 /2 T2biB+B/2b /�Mb HǶ2�m +B`+mH�Mi2 /m +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� pû;ûi�iBQM UԚԖVX
G� K�bb2 /2 T2biB+B/2b biQ+Fûb /�Mb H2 bQH /ǶmM #B27 2i +QMi`B#m�Mi ¨ HǶû[mBHB#`2 +QKT`2M/ H2 biQ+F /m HBi /m
#B27 �BMbB [m2 +2HmB bm` H� TQ`iBQM BK2`;û2 /2b T�`QBbX SQm` i2MB` +QKTi2 /2 HǶ?ûiû`Q;ûMûBiû p2`iB+�H2 /m biQ+F
2M T2biB+B/2 /�Mb H� T�`QB 2M HB2M �p2+ H� ~m+im�iBQM /m MBp2�m /2 HǶ2�m /�Mb H2 7Qbbû- H2 +�H+mH /m biQ+F /�Mb
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H2b T�`QBb 2bi /Bb+`ûiBbûX G2b /2mt T�`QBb bQMi bmTTQbû2b B/2MiB[m2bX G� /Bb+`ûiBb�iBQM /2 H� T�`QB 2bi +QMi`ƬHû2
T�` H2 T�`�Kĕi`2 ငԩ }tû T�` HǶmiBHBb�i2m` UpQB` 6B;X RRVX G2 MQK#`2 /2 +2HHmH2b ԙ T�`iB+BT�Mi ¨ HǶû[mBHB#`2 TQm`
mM2 ?�mi2m` /Ƕ2�m /�Mb H2 7Qbbû ӽUiV 2bi /ûi2`KBMû /2 H� 7�ÏQM bmBp�Mi2 ,	ԙ  �
 ငԩ ମ ӽ	ԣ
 ମ ԙ ငԩ U3kV

�p2+ ,ငԩ , `ûbQHmiBQM bT�iB�H2 p2`iB+�H2 /2 H� T�`QB /m #B27 UԜVX

G� K�bb2 /2 T2biB+B/2 biQ+Fû2 /�Mb H2b T�`QBb 2i +QMi`B#m�Mi ¨ HǶû[mBHB#`2 �m /û#mi /m i2KTb ԣ- ԅսռ։ֆ֎-
2bi /û}MB2 /�Mb HǶû[m�iBQM 3j- 2M +QMbB/û`�Mi [m2 H� +QMi`B#miBQM /2b +2HHmH2b T�`iB2HH2K2Mi b�im`û2b 2bi
T`QTQ`iBQMM2HH2 ¨ H2m` /2;`û /2 b�im`�iBQMX

ԅսռ։ֆ֎	ԣ
 � ք�օφంք�Ј Ԉսռ։ֆ֎Ӵք	ԣ  �
 � Ԉսռ։ֆ֎Ӵօ	ԣ  �
 ӽ	ԣ
  	ԙ  �
 ငԩငԩ U3jV

�p2+ ,ԅսռ։ֆ֎ , K�bb2 /2 T2biB+B/2 biQ+Fû2 /�Mb H� T�`QB 2i T�`iB+BT�Mi ¨ HǶû[mBHB#`2 UԚԖV-Ԉսռ։ֆ֎Ӵք , H2 biQ+F 2M T2biB+B/2b biQ+Fûb /�Mb H� +2HHmH2 Ԙ /2 H� T�`QB UԚԖVX
G� K�bb2 /2 T2biB+B/2b biQ+Fûb /�Mb H� pû;ûi�iBQM pBp�Mi2 2i /�Mb H� HBiBĕ`2 2i +QMi`B#m�Mi ¨ HǶû[mBHB#`2 2bi
+�H+mHû2 /2 7�ÏQM bBKBH�B`2X G� KāK2 /Bb+`ûiBb�iBQM p2`iB+�H2 2bi �/QTiû2X GǶû[mBHB#`2 /2 bQ`TiBQM 2bi +�H+mHû
b2HQM H2b û[m�iBQMb 39 2i 38- `2bT2+iBp2K2Mi TQm` H2 +QKT�`iBK2Mi 2M û[mBHB#`2 �p2+ H� bm`7�+2 KQmBHHû2 2i
+2HmB �p2+ H� pû;ûi�iBQM pBp�Mi2XӸրӴոմ	ԣ
 � ԅ֎֊քև	ԣ
 � ԅևք֏֏ր֍	ԣ
 � ԅոմӴ֒ռ֏ր֍	ԣ
Ԁԓ֎֊քև Ԃ֎֊քև	ԣ
 � Ԁԓևք֏֏ր֍ Ԃևք֏֏ր֍	ԣ
 � ԋոմ	ԣ
 U39V

ӸրӴխշ	ԣ
 � ԅխշ	ԣ
 � ԅխշ Ӵ֒ռ֏ր֍	ԣ
Ԁԓխշ Ԃխշ	ԣ
 � ԋխշ	ԣ
 U38V

�p2+ ,ӸրӴոմ , +QM+2Mi`�iBQM K�bbB[m2 ¨ HǶû[mBHB#`2 /�Mb H2 +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� bm`7�+2 KQmBHHû2
UԚԖ ԜϯV-ԅք , K�bb2 iQi�H2 /2 T2biB+B/2 biQ+Fû2 /�Mb H2 bm#bi`�i Ԙ /ǶmM #B27 2i T�`iB+BT�Mi ¨ HǶû[mBHB#`2 UԚԖV- Ԙ TQmp�Mi
āi`2 H2 bQH- H2b HBiBĕ`2b- H2b +2M/`2b Qm H� pû;ûi�iBQM pBp�Mi2-Ԁԓք , H2 +Q2{+B2Mi /2 bQ`TiBQM /ǶmM T2biB+B/2 /�Mb H2 bm#bi`�i Ԙ UԚԖVX
G2b biQ+Fb 2M T2biB+B/2b �T`ĕb HǶû[mBHB#`2 /�Mb H2b T�`iB2b BKK2`;û2b /2b /Bzû`2Mib bm#bi`�ib bQMi 2MbmBi2
+�H+mHûb b2HQM H2b û[m�iBQMb 3e TQm` H2 bQH 2i H2b HBiBĕ`2b 2i 3d TQm` H� pû;ûi�iBQM pBp�Mi2X

ԅ քք	ԣ
 � Ԁԓքք ӸրӴոմ	ԣ
 Ԃքք U3eV
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ԅ խշ	ԣ
 � Ԁԓխշ ӸրӴխշ	ԣ
 Ԃխշ U3dV

�p2+ ,ԘԘ TQm` H2 bQH Qm H2b HBiBĕ`2bX

GǶ2�m bǶBM}Hi`2 ¨ H� +QM+2Mi`�iBQM ¨ HǶû[mBHB#`2 /�Mb H2 +QKT�`iBK2Mi 2M BMi2`�+iBQM �p2+ H� bm`7�+2 KQmBHHû2-ӸրӴոմ- H� K�bb2 /2 T2biB+B/2b bǶBM}Hi`�Mi T2mi /QM+ āi`2 +�H+mHû2 /2 H� 7�ÏQM bmBp�Mi2 ,

ԅք։ց	ԣ
 � ӸրӴոմ	ԣ
 Ԡք։ց	ԣ
 ԌԈ	ԣ
 ငԣ U33V

�p2+ ,ԅք։ց , K�bb2 /2 T2biB+B/2b bǶBM}Hi`�Mi UԚԖVX
G� K�bb2 iQi�H2 /2 T2biB+B/2b bQ`#û2 /�Mb H2 7Qbbû ¨ H� }M /m T�b /2 i2KTb- ԅ֎֊֍ս 2bi H� bQKK2 /2 iQmi2 H2b
K�bb2b bQ`#û2b /�Mb H2b /Bzû`2Mib K�iû`B�mt /m #B27 2i bǶû+`Bi ,ԅ֎֊֍ս	ԣ
 � ԅ֎֊քև	ԣ
 � ԅևք֏֏ր֍	ԣ
 � ԅխշ	ԣ
 U3NV

G� +QM+2Mi`�iBQM KQv2MM2 2M T2biB+B/2 bQ`i�Mi /m #B27 2bi }M�H2K2Mi +�H+mHû2 b2HQM HǶû[m�iBQM Ny 2M bmTTQb�Mi
[m2 H2b T`Q+2bbmb /2 i`�MbTQ`i /�Mb H2 #B27 �bbm`2Mi mM2 ?QKQ;ûMûBb�iBQM T�`7�Bi2 /2 H� +QHQMM2 /Ƕ2�mX

Ӹր	ԣ
 � Ԇ֎ ငԣ  ԅք։ց	ԣ
  ௴ ԅ ք 	ԣ
Ԇ ငԣ UNyV

d *QmTH�;2 /2b T`Q+2bbmb

dXR S`BM+BT2b ;ûMû`�mt /m +QmTH�;2
G2 KQ/ĕH2 J>u.�a@S2biB+B/2b@RXy 2bi TQ`iû T�` H� TH�i27Q`K2 PT2M6GlA. U?iiTb,ffrrrXQT2M7HmB/@
T`QD2+iXQ`;VX .�Mb +2HH2@+B- H2b T`Q+2bbmb 2i H2m` Kûi?Q/2 /2 `ûbQHmiBQM /û+`Bib /�Mb +2ii2 MQiB+2 bQMi
`2T`ûb2Miûb T�` mM Qm THmbB2m`b bBKmH�i2m`b U+Q/2 /2 +�H+mH +QKTBHû [mB b2 #`�M+?2 /vM�KB[m2K2Mi bm` H�
TH�i27Q`K2VX PT2M6GlA. ;ĕ`2 HǶûpQHmiBQM /m i2KTb /2 H� bBKmH�iBQM 2i K2i ¨ /BbTQbBiBQM /2 +?�[m2 bBKmH�i2m`
H2b p�`B�#H2b /QMi BH � #2bQBM i2HH2b [m2 +�H+mHû2b T�` H2b �mi`2b bBKmH�i2m`b 2M �KQMi /�Mb H� bû[m2M+2 /2
+QmTH�;2X G� Kûi?Q/2 /2 +QmTH�;2 T`QTQbû2 T�` H2 TH�i27Q`K2 2bi bû[m2MiB2HH2 @ MQM Biû`�iBp2 UmM bBKmH�i2m`
�T`ĕb HǶ�mi`2- b�Mb #Qm+H2 /ǶBiû`�iBQM 2Mi`2 bBKmH�i2m`bVX
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HǶQ`/`2 /Ƕ�TT2H /2b bBKmH�i2m`b 2bi H2 bmBp�Mi ,

ě ǳH�M/Xbm`7@mx@bxX/QK�BM@;2M2`�iQ`XK?v/�b@r�ib7�`Ǵ , T`û@i`�Bi2K2Mi /m /QK�BM2-
ě ǳr�i2`X�iK@bm`7X`�BM@bmX}H2bǴ , /Bbi`B#miBQM /2 H� THmB2 bm` mMBiûb /2 bm`7�+2-
ě ǳr�i2`X�iK@bm`7X`�BM@`mX}H2bǴ , /Bbi`B#miBQM /2 H� THmB2 bm` H2b `Qmi2b-
ě ǳr�i2`X�iK@bm`7X`�BM@`bX}H2bǴ , /Bbi`B#miBQM /2 H� THmB2 bm` H2 `ûb2�m ?v/`Q;`�T?B[m2-
ě ǳ2M2`;vX�iK@bm`7Xi2KT2`�im`2@/�i�X}H2bǴ , /Bbi`B#miBQM /2 H� i2KTû`�im`2-
ě ǳ2M2`;vX�iK@bm`7X;HQ#�H@`�/B�iBQM@/�i�X}H2bǴ , /Bbi`B#miBQM /2 H� `�/B�iBQM-
ě ǳr�i2`X�iK@bm`7X2iT@/�i�@bmX}H2bǴ , /Bbi`B#miBQM /2 HǶûp�TQi`�MbTB`�iBQM /2 `û7û`2M+2 bm` mMBiûb /2

bm`7�+2-
ě ǳ2M2`;vXbm`7X`�BM7�HH@FBM2iB+Xx�M+?B@iQ``BǴ , +�H+mH /2 HǶûM2`;B2 +BMûiB[m2 /2 H� THmB2-
ě ǳTH�MiX+�MQTvXH�B@;`Qri?X2KTB`B+�HǴ , 7Q`Ï�;2 /m G�A /2 H� pB;M2-
ě ǳbQBHXbm`7Xaa*@2pQHmiBQMXHQ;BbiB+@`2;`2bbBQMǴ , /ûi2`KBM�iBQM /2 HǶûi�i /2 bm`7�+2-
ě ǳTH�MiXbm`7Xr22/b@;2`KBM�iBQMX?v/`Qi?2`K�H@iBK2Ǵ , ;2`KBM�iBQM /2b �/p2MiB+2b-
ě ǳTH�MiXbm`7Xr22/b@;`Qri?X+QM/m+i�M+2Ǵ , +`QBbb�M+2 /2b �/p2MiB+2-
ě ǳr�i2`XTH�Mi@bm`7X2p�TQi`�MbTB`�iBQM@T�`iBiBQMX2tiBM+iBQM@+Q2{+B2MiǴ , T�`iBiBQM ûp�TQ`�iBQM f i`�MbTB@

`�iBQM-
ě ǳr�i2`X�iK@bm`7X2T@/�i�@`bX}H2bǴ , /Bbi`B#miBQM /2 HǶûp�TQ`�iBQM TQi2MiB2HH2 bm` H2 `ûb2�m ?v/`Q;`�T?B[m2-
ě ǳTQTXTH�Mi@bm`7X�TTHB+�iBQM@T�`iBiBQMXH�B@#22`@H�K#2`iǴ , �TTHB+�iBQM /m T2biB+B/2 2i `ûT�`iBiBQM 2Mi`2 H2

bQH 2i H� TH�Mi2-
ě ǳTQTXTH�MiX7QHB�`@r�b?QzǴ , H2bbBp�;2 /m T2biB+B/2 bm` H2 72mBHH�;2 /2 H� +mHim`2-
ě ǳTQTXTH�MiX/2;`�/�iBQMX}`bi@Q`/2`Ǵ , /û;`�/�iBQM /m T2biB+B/2 bm` H2 72mBHH�;2 /2 H� +mHim`2-
ě ǳr�i2`Xbm`7@mx@bxXT`2@�/�Ti2`XK?v/�b@r�ib7�`Ǵ , �/�Ti�i2m` /2b p�`B�#H2b 2�m `2[mBb2b T�` q�ha6�_-
ě ǳTQTXbm`7@mx@bxXT`2@�/�Ti2`XK?v/�b@r�ib7�`Ǵ , �/�Ti�i2m` /2b p�`B�#H2b T2biB+B/2b `2[mBb2b T�` q�ha@

6�_-
ě ǳr�i2`@TQTXmx@bxXbQBH@i`�Mb72`Xr�ib7�`@bm#bmǴ , `ûbQHmiBQM /2b û[m�iBQMb /2 i`�Mb72`i 2�m 2i T2biB+B/2

/�Mb H2 bQH-
ě ǳr�i2`Xbm`7@mx@bxXTQbi@�/�Ti2`XK?v/�b@r�ib7�`Ǵ , �/T�i�i2m` /2b p�`B�#H2b 2�m T`Q/mBi2b T�` q�ha@

6�_-
ě ǳTQTXbm`7@mx@bxXTQbi@�/�Ti2`XK?v/�b@r�ib7�`Ǵ , �/T�i�i2m` /2b p�`B�#H2b 2�m T`Q/mBi2b T�` q�ha6�_-
ě ǳr�i2`Xbm`7Xi`�Mb72`@bmX?�v�KBǴ , i`�Mb72`i /m `mBbb2HH2K2Mi bm` H2b mMBiûb /2 bm`7�+2-
ě ǳr�i2`Xbm`7Xi`�Mb72`@`mX?�v�KBǴ , i`�Mb72`i /m `mBbb2HH2K2Mi bm` H2b `Qmi2b-
ě ǳr�i2`Xbm`7XBM}Hi`�iBQM@`bX6ASK2i�KQ/2H@;`bǴ , BM}Hi`�iBQM /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2-
ě ǳr�i2`Xbm`7Xi`�Mb72`@BM}Hi`�iBQM@`bX?�v�KBǴ , i`�Mb72`i /m `mBbb2HH2K2Mi /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2

2M T`2M�Mi 2M +QKTi2 HǶBM}Hi`�iBQM-
ě ǳr�i2`X�iK@bm`7XiQTi?2i�@+QMi`QH@`bXp�M@F2mH2M@;`bǴ , �Dmbi2K2Mi /2 H� i2M2m` 2M 2�m /m bQH /�Mb H2

`ûb2�m ?v/`Q;`�T?B[m2-
ě ǳTQTXbm`7Xi`�Mb72`@bmX?�v�KBǴ , i`�Mb72`i /m T2biB+B/2 bm` H2b mMBiûb /2 bm`7�+2-
ě ǳTQTXbm`7Xi`�Mb72`@`mX?�v�KBǴ , i`�Mb72`i /m T2biB+B/2 bm` H2b `Qmi2b-
ě ǳTQTXbm`7X/2;`�/�iBQM@`bX}`bi@Q`/2`@;`bǴ , /û;`�/�iBQM /m T2biB+B/2 /�Mb H2 `ûb2�m ?v/`Q;`�T?B[m2-
ě ǳTQTXbm`7Xi`�Mb72`@BM}Hi`�iBQM@`2i2MiBQM@`bX?�v�KB@2[mBHB#`BmK@;`bǴ , i`�Mb72`i /m T2biB+B/2 /�Mb H2

`ûb2�m ?v/`Q;`�T?B[m2 2M T`2M�Mi 2M +QKTi2 HǶBM}Hi`�iBQM 2i H� `ûi2MiBQM

G2b MQKb 2i H2b /2b+`BTiBQMb /2b p�`B�#H2b bQMi /BbTQMB#H2b /�Mb H2b BM7Q`K�iBQMb /2 +?�[m2 bBKmH�i2m` /2
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HǶBMi2`7�+2 PT2M6GlA.@"mBH/2`X GǶmiBHBb�iBQM 2i H� /2b+`BTiBQM /2 H� TH�i27Q`K2 PT2M6GlA. M2 bQMi T�b
/û+`Bi2b /�Mb +2 /Q+mK2Mi- p2mBHH2x@+QMbmHi2` H2 bBi2 /û/Bû , ?iiTb,ffrrrXQT2M7HmB/@T`QD2+iXQ`;fX

dXk S�b /2 i2KTb p�`B�#H2
PT2M6GlA. T2mi �bbm`2` HǶû+?�M;2 /2b p�`B�#H2b 2Mi`2 bBKmH�i2m`b bm` /2b T�b /2 i2KTb +QMbi�Mi Qm p�`B�#H2-
bvM+?`QM2 Qm MQMX G2b /Bzû`2Mi2b p2`bBQMb �Miû`B2m`2b /2 J>u.�a 7QM+iBQMM�B2Mi iQmi2b ¨ T�b /2 i2KTb
+QMbi�Mi 2i bvM+?`QM2X G2 i2KTb /2 +�H+mH /2 +?�[m2 bBKmH�i2m` ûi�Bi TQm` +2ii2 p2`bBQM /m KāK2 Q`/`2 /2
;`�M/2m` 2i H2 +?QBt /2 +2ii2 /vM�KB[m2 /Ƕû+?�M;2 M2 MmBb�Bi T�b �mt T2`7Q`K�M+2b /m KQ/ĕH2 2M i2`K2 /2
i2KTb /2 +�H+mHX GǶûpQHmiBQM /2b 7QM+iBQMM�HBiûb /m KQ/ĕH2 /�Mb b� p2`bBQM RXy � BKTHB[mû /2 `2T`ûb2Mi2` /2
K�MBĕ`2 #2�m+QmT }M2 H2b i`�Mb72`ib /Ƕ2�m 2i /2 T2biB+B/2b /�Mb H2 bQHX G� `ûbQHmiBQM /2 +2 T`Q+2bbmb ûi�Mi
#2�m+QmT THmb +QMbQKK�i2m` 2M i2KTb /2 +�H+mH- BH � 7�HHm K2ii`2 �m TQBMi mM2 /vM�KB[m2 i2KTQ`2HH2 /2b
û+?�M;2b �/�Tiû2X

.�Mb J>u.�a@S2biB+B/2b@RXy- H2b bBKmH�i2m`b `2[mBĕ`2Mi 2i T`Q/mBb2Mi H2m`b p�`B�#H2b ¨ /2b T�b /2 i2KTb
}Mb U/2 HǶQ`/`2 /2 H� KBMmi2V b�m7 H2 bBKmH�i2m` q�ha6�_X *2HmB@+B û+?�M;2 b2b p�`B�#H2b ¨ /2b T�b /2 i2KTb
}Mb T2M/�Mi H2b Tû`BQ/2b /2 +`m2 2i ¨ mM T�b /2 i2KTb THmb ;`QbbB2` U/2 HǶQ`/`2 /2 HǶ?2m`2V 2Mi`2 H2b Tû`BQ/2b
/2 +`m2X AH MǶv � T�b /2 `mBbb2HH2K2Mi bm` +2b Tû`BQ/2b 2i H2b �mi`2b bBKmH�i2m`b `2ÏQBp2Mi mM2 p�H2m` MmHH2
/2 `mBbb2HH2K2Mi bm` H2b T�b /2 i2KTb }Mb BMi2`Kû/B�B`2b 2Mi`2 /2mt T�b /2 i2KTb ;`QbbB2`bX G2 +�H2M/`B2`
/2 +2b Tû`BQ/2b 2bi ûi�#HB T�` mM bBKmH�i2m` /û/Bû �m i2KTb BMBiB�H /2 H� bBKmH�iBQMX *2ii2 �TT`Q+?2 T2`K2i
/2 ;�;M2` T�` `�TTQ`i �m KāK2 KQ/ĕH2 ¨ T�b /2 i2KTb +QMbi�Mi }M- mM `�iBQ �HH�Mi 2Mi`2 8 2i Ry b2HQM H�
7`û[m2M+2 /2b Tû`BQ/2b /2 +`m2 /�Mb H� +?`QMB[m2 /2b T`û+BTBi�iBQMbX

8j

https://www.openfluid-project.org/


�MM2t2 � , #�b2 /2 /QMMû2b /2b 2bTĕ+2b /Ƕ�/p2MiB+2b
�}M /2 /ûi2`KBM2` H� T`ûb2M+2 /2b 2bTĕ+2b ?2`#�+û2b /ǶmM2 bQmb@mMBiû /2 bm`7�+2 2bi Mû+2bb�B`2 mM2 #�b2 /2
/QMMû2b /ǶQQ+``2M+2 /2b 2bTĕ+2b b2HQM H2 ivT2 /2 bQH U?v/`QKQ`T?2- �+B/2 Qm �mi`2V 2i H� bi`�iû;B2 �;`QMQKB[m2
Ui`�p�BH /m bQH- /ûb?2`#�;2 +?BKB[m2 Qm KBti2V 2bi `2[mBb2X hQmi2b H2b +QK#BM�BbQMb /2b bi`�iû;B2b �;`QMQKB[m2b
2i /2b ivT2b /2 bQH /QBp2Mi āi`2 `2Mb2B;Mû2b TQm` mM2 2bTĕ+2X *2b BM7Q`K�iBQMb bQMi �M�Hvbû2b T�` J>u.�a@
S2biB+B/2b 7�+2 ¨ HǶ�ii`B#mi bT�iB�H ǵaQBHhvT2Ƕ /2 +?�[m2 mMBiû /2 bm`7�+2 2i HǶûpĕM2K2Mi /ǶBMBiB�HBb�iBQM
ǵbQBHnK�M�;2K2Minbi`�i2;vǶ /2 +?�[m2 bQmb@mMBiû /2 bm`7�+2X

h�#H2 j Ĝ 1t2KTH2 /2 H� #�b2 /2 /QMMû2b /2b 2bTĕ+2b /Ƕ�/p2MiB+2b �ԢԠԛԘԣԔX
SG�LhL�J1 S_�*hA*1 aPAGhuS1 S_1a1L*1
ULQK /2 HǶ2bTĕ+2V Uai`�iû;B2 �;`QMQKB[m2V UhvT2 /2 bQHV USQbbB#BHBiû /2 T`ûb2M+2V
1bTĕ+2 s J2+?�MB+�H >v/`QKQ`T?B+ y Qm R
1bTĕ+2 s J2+?�MB+�H �+B/B+ y Qm R
1bTĕ+2 s J2+?�MB+�H Pi?2` y Qm R
1bTĕ+2 s JBt2/ >v/`QKQ`T?B+ y Qm R
1bTĕ+2 s JBt2/ �+B/B+ y Qm R
1bTĕ+2 s JBt2/ Pi?2` y Qm R
1bTĕ+2 s *?2KB+�H >v/`QKQ`T?B+ y Qm R
1bTĕ+2 s *?2KB+�H �+B/B+ y Qm R
1bTĕ+2 s *?2KB+�H Pi?2` y Qm R
1bTĕ+2 u J2+?�MB+�H >v/`QKQ`T?B+ y Qm R
1bTĕ+2 u J2+?�MB+�H �+B/B+ y Qm R
1bTĕ+2 u J2+?�MB+�H Pi?2` y Qm R
1bTĕ+2 u JBt2/ >v/`QKQ`T?B+ y Qm R
1bTĕ+2 u JBt2/ �+B/B+ y Qm R
1bTĕ+2 u JBt2/ Pi?2` y Qm R
1bTĕ+2 u *?2KB+�H >v/`QKQ`T?B+ y Qm R
1bTĕ+2 u *?2KB+�H �+B/B+ y Qm R
1bTĕ+2 u *?2KB+�H Pi?2` y Qm R
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�MM2t2 " , p�H2m`b /2 H� `û;`2bbBQM HQ;BbiB[m2 2i b2mBHb /ǶûM2`;B2
+BMûiB[m2 /2 H� THmB2

h�#H2 9 Ĝ o�H2m`b /Ƕ�Dmbi2K2Mi TQm` H� `û;`2bbBQM HQ;BbiB[m2X

*Q2{+B2Mi .2b+`BTiBQM o�H2m`bԀφ S`2KB2` +Q2{+B2Mi /Ƕ�Dmbi2K2Mi Qm BMi2`+2TiBQM @8XdNNykԀϵ .2mtBĕK2 +Q2{+B2Mi /Ƕ�Dmbi2K2Mi Qm BMi2`+2TiBQM @RyXdydjjԚ�֎֏֊։ *Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� TB2``QbBiû TQm` +�H+mH2` Ӹφ @yXRjNkNԚ�֎֏֊։ *Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� TB2``QbBiû TQm` +�H+mH2` Ӹϵ RX93kj9Ԛ�֍֊ւփ *Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� `m;QbBiû TQm` +�H+mH2` Ӹφ yXNRN98Ԛ�֍֊ւփ *Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 H� `m;QbBiû TQm` +�H+mH2` Ӹϵ @RXkRy98ԚզՐ *Q2{+B2Mi /Ƕ�Dmbi2K2Mi /2 HǶûM2`;B2 +BMûiB[m2 yXk9ddR

h�#H2 8 Ĝ o�H2m`b /2b b2mBHb /ǶûM2`;B2 +BMûiB[m2 +mKmHû2 /2TmBb H2 /2`MB2` i`�p�BH /m bQHX

*H�bb2 /2 TB2``QbBiû *H�bb2 /2 `m;QbBiû a2mBHb /ǶûM2`;B2 +BMûiB[m2Ӹ֎֏֊։ Ӹ֍֊ւփ Ӷ ӷ
R R 9RRXNdye99e RddRXdy99d9
R k kd9XyR3jekj kkyNXNj8jNN
R j Re9X3Rkdyj9 kkyNXNj8jNN
k R 99RXj3R3eke keNjXejeN33
k k kNjX8988R9k Re3RXe333dR
k j RdNXekRNRjj kRy3XyN3R8R
j R 8yjXyk9R88k 39dXd38Rjye
j k jReXkNy8d99 RkkyX9e89y9
j j RN8Xjykykk8 R8NjX8eyyNj
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�MM2t2 * , `2H�iBQM 2KTB`B[m2 /2 H� 7`�+iBQM /2 +Qmp2`im`2 pû;ûi�H2
TQm` /Bzû`2Mib ivT2b /Ƕû[mBT2K2Mi

h�#H2 e Ĝ hvT2b /Ƕû[mBT2K2Mib- [m�HBiû /2 `û;H�;2 2i p�H2m`b /2 `û7û`2M+2 2tTû`BK2Mi�H2b /2 H� 7`�+iBQM /2
+Qmp2`im`2 pû;ûi�H2X

o�H2m`b /2 `û7û`2M+2
hvT2 /Ƕû[mBT2K2Mi *H�bb2 Zm�HBiû /2 `û;H�;2 2tTû`BK2Mi�H2b

J�B CmBM CmBHH2i
MQM `2Mb2B;Mû y @ @ @ @

#QMM2 URV yX9 yXRd9 yXRyj
K�mp�Bb2 UyV yX998 yXk8 yXR8TM2mK�iB[m2 bBKTH2 UivT2

h2+MQK� TmHb�`V R
KQv2MM2UyX8V yX9ke8 yXkRk yXRkk8
#QMM2 URV yXje yXk8 yXRj
K�mp�Bb2 UyV yX9 yX9 yXjdTM2mK�iB[m2 `û;H�#H2 2M H�`;2m`

UivT2 "2`i?Qm/ bT`BMi�B`V k
KQv2MM2UyX8V yXj3 yXjj yXk8
#QMM2 URV yXk8 yXk8 yXR8
K�mp�Bb2 UyV yX9 yX9 yX9�iQKBb2m` D2i TQ`iû- bBKTH2 Qm

�p2+ /û~2+i2m` UivT2 *�#`QH eyy
�`#Q Qm pBiBV

j
KQv2MM2UyX8V yXjj yXjj yXk3
#QMM2 URV yX9 yXk yXR
K�mp�Bb2 UyV yX9 yXk yXR+�MQM 9
KQv2MM2UyX8V yX9 yXk yXR
#QMM2 URV y y y
K�mp�Bb2 UyV y y yH�M+2 Qm TmHpû`Bb�i2m` ¨ /Qb 8
KQv2MM2UyX8V y y y
#QMM2 URV yX9 yXk yXR
K�mp�Bb2 UyV yX9 yXk8 yXR8bQmz`2mb2 e
KQv2MM2UyX8V yX9 yXkj yXRj

R ~2m`�BbQM 2M DmBM
k }M /2 H� 7Q`K�iBQM /2 `�BbBMb 2M DmBHH2i
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_û7û`2M+2b
�M/`B2mt- SX- "�BHHv- CX@aX 2i oQHix- JX- kykRX �M QT2`�iBQM�H bQBH bm`7�+2 +H�bbB}+�iBQM 7Q` T`2/B+iBM; bQBH
BM}Hi`�iBQM `�i2b Q7 J2/Bi2``�M2�M �;`B+mHim`�H bQBHbX lJ_ GAa�>- AL_�1 JQMiT2HHB2`X qQ`FBM; T�T2`X

�M/`B2mt- SX- >�iB2`- �X- �bb2HBM2- CX- LQMB- :X /2 2i oQHix- JX- kyyRX S`2/B+iBM; BM}Hi`�iBQM `�i2b #v +H�bbB7vBM;
bQBH bm`7�+2 72�im`2b BM � J2/Bi2``�M2�M rBM2@;`QrBM; �`2�X AM , AMi2`M�iBQM�H bvKTQbBmK QM i?2 bB;MB}+�M+2 Q7
bQBH bm`7�+2 +?�`�+i2`BbiB+b BM bQBH 2`QbBQM- *Pah ekj ǴaQBH 2`QbBQM �M/ ;HQ#�H +?�M;2Ǵ rQ`Fb?QTX ai`�b#Qm`;-
6`�M+2 ,

"�BHHv- CX@aX- .�;ĕb- *X- *QK#2K�H2- .X- *`2pQBbB2`- .X- .QHHBM;2`- CX 2i G�MQBt- JX- kyR8X Jûi?Q/QHQ;B2 /2
/B�;MQbiB+ 2i /2 ;2biBQM /2b `ûb2�mt /2 7Qbbûb �;`B+QH2b BM}Hi`�Mib TQm` H� HBKBi�iBQM /2 H� +QMi�KBM�iBQM /2b
K�bb2b /Ƕ2�m T�` H2b T2biB+B/2b @ _�TTQ`i /Ƕûi�T2- PL1J�X kyR8X TTX RReX

*?�?BMB�M- LX- kyy9X S�`�Kûi`Bb�iBQM KmHiB@+`Biĕ`2 2i KmHiB@û+?2HH2 /ǶmM KQ/ĕH2 ?v/`QHQ;B[m2 bT�iB�HBbû /2
+`m2 2M KBHB2m �;`B+QH2X &S?. h?2bBb'X JQMiT2HHB2` , lMBp2`bBiû /2 JQMi2T2HHB2` AAAX

*`2pQBbB2`- .X 2i oQHix- JX- kyRjX q�ha6�_ , MmK2`B+�H bBKmH�iBQM Q7 bQBH q�h2` �M/ aQHmi2 ~mt2b mbBM; �
6�bi �M/ _Q#mbi K2i?Q/X AM , oQHX R8- 1:lkyRj@RykNe- 1:l :2M2`�H �bb2K#Hv kyRjX qB2M- �mbi`B� , kyRjX

.QHHBM;2`- CX- .�;ĕb- *X- L2;`Q- aX- "�BHHv- CX@aX 2i oQHix- JX- kyReX o�`B�#BHBiv Q7 ;HvT?Qb�i2 �M/ /Bm`QM bQ`TiBQM
+�T�+BiB2b Q7 /Bi+? #2/b /2i2`KBM2/ mbBM; M2r BM/B+�iQ`@#�b2/ K2i?Q/bX a+B2M+2 Q7 i?2 hQi�H 1MpB`QMK2MiX
kyReX oQHX 8djX .PA RyXRyRefDXb+BiQi2MpXkyReXy3XRe3X

6�#`2- CX@*X- GQm+?�`i- sX- JQmbb�- _X- .�;ĕb- *X- *QHBM- 6X- _�#QiBM- JX- _�+HQi- .- G�;�+?2`B2- SX 2i oQHix-
JX- kyRyX PT2M6GlA. , � aQ7ir�`2 1MpB`QMK2Mi 7Q` JQ/2HHBM; 6Hmt2b BM G�M/b+�T2bX G�L.JP.kyRyX kyRyX
TTX RjX

G�;�+?2`B2- SX- _�#QiBM- JX- *QHBM- 6X- JQmbb�- _X 2i oQHix- JX- kyRyX :2Q@J>u.�a , � G�M/b+�T2
.Bb+`2iBx�iBQM hQQH 7Q` .Bbi`B#mi2/ >v/`QHQ;B+�H JQ/2HBM; Q7 *mHiBp�i2/ �`2�bX *QKTmi2`b � :2Qb+B2M+2bX
�Qȿi kyRyX oQHX je- Mê 3- TTX RykRɣRyjkX .PA RyXRyRefDX+�;2QXkyyNXRkXyy8X

G�H�mx2- aX- S�`2- LX 2i GQm+?�`i- sX- kyRkX q22/b :2`KBM�iBQM lbBM; >v/`Qi?2`K�H hBK2 JQ/2HX .Q+mK2Mi
BMi2`M2- lJ_ GAa�>- AL_�1 JQMiT2HHB2`X

GQm+?�`i- sX- kyRRX �TTHB+�iBQM Q7 P`;�MB+ SQHHmi�Mi QM aQBH �M/ o2;2i�iBQM rBi? G�A �M/ "22`@G�K#2`i
S�`iBiBQMX .Q+mK2Mi BMi2`M2- lJ_ GAa�>- AL_�1 JQMiT2HHB2`X

GQm+?�`i- sX- 6�#`2- CX@*X- *?�i�B;M2`- JX- *`2pQBbB2`- .X- GB#`2b- �X 2i _QK�M- aX- kyRkX :`Qri? Q7 SH�Mi
*�MQTv #v *QKTmiBM; G�A QM al lMBibX .Q+mK2Mi BMi2`M2- lJ_ GAa�>- AL_�1 JQMiT2HHB2`X

JQmbb�- _X- RNNeX �M�HviB+�H >�v�KB aQHmiBQM 7Q` i?2 .BzmbBp2 q�p2 6HQQ/ _QmiBM; S`Q#H2K rBi?
G�i2`�H AM~QrX >v/`QHQ;B+�H S`Q+2bb2bX RNNeX oQHX Ry- Mê N- TTX RkyNɣRkkdX .PA RyXRyykfUaA*AVRyNN@
Ry38URNNeyNVRy,NIRkyN,,�A.@>uSj3y=jXyX*P ck@kX

JQmbb�- _X- 6�#`2- CX@*X- G�H�mx2- aX 2i GQm+?�`i- sX- kyRRX q�i2` h`�Mb72` QM am`7�+2 lMBib lbBM; >�v�KB
S`QT�;�iBQM J2i?Q/X .Q+mK2Mi BMi2`M2- lJ_ GAa�>- AL_�1 JQMiT2HHB2`X
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JQmbb�- _X- oQHix- JX 2i �M/`B2mt- SX- kyykX 1z2+ib Q7 i?2 aT�iB�H P`;�MBx�iBQM Q7 �;`B+mHim`�H J�M�;2K2Mi
QM i?2 >v/`QHQ;B+�H "2?�pBQm` Q7 � 6�`K2/ *�i+?K2Mi /m`BM; 6HQQ/ 1p2MibX >v/`QHQ;B+�H S`Q+2bb2bX 7ûp`B2`
kyykX oQHX Re- Mê k- TTX jNjɣ9RkX .PA RyXRyykf?vTXjjjX

S�`2- LX- kyRRX SQHHmiBQM /2 HǶ2�m T�` H2b T2biB+B/2b 2M KBHB2m pBiB+QH2 H�M;m2/Q+B2MX *QMbi`m+iBQM /ǶmM KQ/ĕH2
+QmTHû T`2bbBQM@BKT�+i TQm` HǶ2tTû`BK2Mi�iBQM pB`im2HH2 /2 T`�iB[m2b +mHim`�H2b ¨ HǶû+?2HH2 /2 T2iBib #�bbBMb
p2`b�MibX &S?. h?2bBb'X JQMiT2HHB2` , AMbiBimi L�iBQM�H /Ƕ1im/2b amTû`B2m`2b �;`QMQKB[m2b /2 JQMiT2HHB2`X

a+?��T- JX :X 2i :2Mm+?i2M- JXh?X p�M- kyy8X � JQ/B}2/ Jm�H2K@p�M :2Mm+?i2M 6Q`KmH�iBQM 7Q` AKT`Qp2/
.2b+`BTiBQM Q7 i?2 >v/`�mHB+ *QM/m+iBpBiv L2�` a�im`�iBQMX o�/Qb2 wQM2 CQm`M�HX kyy8X oQHX 8- TTX kdɣj9X

ȑBKɩM2F- CX- ȑ2DM�- JX- a�BiQ- >X- a�F�B- JX 2i p�M :2Mm+?i2M- JX h?X- kyRjX h?2 >v/`mb@R. aQ7ir�`2
S�+F�;2 7Q` aBKmH�iBM; i?2 JQp2K2Mi Q7 q�i2`- >2�i- �M/ JmHiBTH2 aQHmi2b BM o�`B�#Hv a�im`�i2/ J2/B�-
o2`bBQM 9XRd- >u._la aQ7ir�`2 a2`B2b jX .2T�`iK2Mi Q7 1MpB`QMK2Mi�H a+B2M+2b- lMBp2`bBiv Q7 *�HB7Q`MB�
_Bp2`bB/2- _Bp2`bB/2- *�HB7Q`MB�- la�- TTX j9kX

o�M E2mH2M- >X- RNd8X aBKmH�iBQM Q7 r�i2` mb2 �M/ ?2`#�;2 ;`Qri? BM �`B/ `2;BQMbX Sm/Q+- q�;2MB;2MX

q�HF2`- �HH�M- RNd9X � bBKmH�iBQM KQ/2H 7Q` T`2/B+iBQM Q7 ?2`#B+B/2 T2`bBbi2M+2X qBH2v PMHBM2 GB#`�`vX

qBHHBb- :X >X- J+.Qr2HH- GX GX- aKBi?- aX 2i aQmi?rB+F- GX JX- RNN9X S2`K2i?`BM �M/ bmHT`Q7Qb r�b?Qz 7`QK
+QiiQM TH�Mib �b � 7mM+iBQM Q7 iBK2 #2ir22M �TTHB+�iBQM �M/ BMBiB�H `�BM7�HHX CQm`M�H Q7 1MpB`QMK2Mi�H Zm�HBivX
RNN9X oQHX kj- TTX NeɣRyyX
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