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*?�Ti2` R

AMi`Q/m+iBQM

qBi? i?2 �/QTiBQM Q7 i?2 lMBi2/ L�iBQMb ambi�BM�#H2 .2p2HQTK2Mi
:Q�Hb Ua.:V BM kyR8- ;Qp2`MK2Mib �`QmM/ i?2 rQ`H/ +QKKBii2/ iQ
2M/BM; TQp2`iv BM �HH Bib 7Q`Kb 2p2`vr?2`2- BM+Hm/BM; 7Q` +?BH/`2M-
#v kyjyX a.: :Q�H R 2tTHB+BiHv `2+Q;MBb2b i?�i TQp2`iv Bb �
KmHiB/BK2MbBQM�H T?2MQK2MQM �M/ Tmib �M Q#HB;�iBQM QM +QmMi`B2b iQ
i`�+F BM/B+�iQ`b i?�i +�Tim`2 #Qi? KQM2i�`v �M/ MQM@}M�M+B�H �bT2+ib
Q7 TQp2`iv �KQM; +?BH/`2M- rQK2M �M/ K2MX a.: R �HbQ 2KT?�bBb2b
i?2 BKTQ`i�Mi `QH2 Q7 M�iBQM�H bQ+B�H T`Qi2+iBQM bvbi2Kb �M/ ~QQ`b-
r?B+? ;m�`�Mi22 BM+QK2 b2+m`Biv iQ �HH i?`Qm;?Qmi i?2 HB72 +v+H2- �b �
F2v BMbi`mK2Mi iQ ?2HT �//`2bb TQp2`iv �M/ pmHM2`�#BHBivX

h?Bb `2TQ`i +QMbiBimi2b i?2 }M�H QmiTmi Q7 i?2 T`QD2+i �M�HvbBb Q7
+?BH/ TQp2`iv �M/ +?BH/ r2HH@#2BM; BM AM/QM2bB� #v i?2 *2Mi`�H "m`2�m
Q7 ai�iBbiB+b U"�/�M Smb�i ai�iBbiBF Q` "SaV �M/ i?2 lMBi2/ L�iBQMb
*?BH/`2MǶb 6mM/ UlLA*16V rBi? i2+?MB+�H bmTTQ`i 7`QK .2p2HQTK2Mi
S�i?r�vbX h?2 T`QD2+i b2`p2/ i?`22 `2H�i2/ #mi /BbiBM+i Tm`TQb2b,
URV BMi2;`�iBM; K2�bm`2b Q7 +?BH/ TQp2`iv �M/ KmHiB/BK2MbBQM�H
/2T`Bp�iBQM BM M�iBQM�H bi�iBbiB+b iQ 2M�#H2 `2;mH�` i`�+FBM; Q7 T`Q;`2bb
iQr�`/b i?2 a.: QM TQp2`ivc UkV /2p2HQTBM; �M BM@/2Ti? �M/ Mm�M+2/
mM/2`bi�M/BM; Q7 +?BH/ TQp2`iv BM Q`/2` iQ 7�+BHBi�i2 � KQ`2 BM7Q`K2/
Tm#HB+ TQHB+v /Bb+Qm`b2 QM i?2 bm#D2+ic �M/ UjV bBKmH�iBM; �Hi2`M�iBp2
bQ+B�H T`Qi2+iBQM TQHB+v QTiBQMbX � +`Qbb@+miiBM; Q#D2+iBp2 i?`Qm;?Qmi
i?2 T`QD2+i r�b iQ 7m`i?2` bi`2M;i?2M "SaǶb +�T�+Biv QM +?BH/ TQp2`iv
�M�HvbBb #v T`QpB/BM; ?�M/b@QM i2+?MB+�H bmTTQ`i �M/ � b2`B2b Q7
i`�BMBM; rQ`Fb?QTb BM kyRe �M/ kyRdX

h?2 `2TQ`i +QKTH2K2Mib i?2 Q{+B�H Tm#HB+�iBQM `2H2�b2/ #v
"Sa �b � `2bmHi Q7 i?2 T`QD2+i rBi? bmTTQ`i 7`QK .2p2HQTK2Mi
S�i?r�vbXR Ai T`QpB/2b �//BiBQM�H 2biBK�i2b Q7 KQM2i�`v +?BH/ TQp2`ivc R "Sa UkyRdVX �M�HBbBb E2KBbFBM�M

�M�F .�M .2T`Bp�bB >�F@>�F .�b�`
�M�F .B AM/QM2bB�X C�F�`i�, "�/�M
Smb�i ai�iBbiBFX

TQp2`iv /vM�KB+b �M/ r2H7�`2 KQ#BHBivc �M/ KmHiB/BK2MbBQM�H +?BH/
/2T`Bp�iBQMX Ai �HbQ T`2b2Mi i?2 `2bmHib 7`QK � KB+`Q@bBKmH�iBQM KQ/2H
/2p2HQT2/ 7Q` lLA*16 iQ 2biBK�i2 i?2 +Qbi �M/ TQp2`iv BKT�+ib Q7
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mMBp2`b�H +?BH/ ;`�Mib BM AM/QM2bB�X h?2 �M�HvbBb r�b +�``B2/ Qmi mbBM;
/�i� 7`QK i?2 L�iBQM�H aQ+BQ@1+QMQKB+ am`p2v Uala1L�aV +QM/m+i2/
BM J�`+? kyReX h?Bb bm`p2v BMi2`pB2r2/ � `2T`2b2Mi�iBp2 b�KTH2 Q7
kNR 9yy ?Qmb2?QH/b +QMi�BMBM; RXR KBHHBQM T2QTH2- BM+Hm/BM; j3y eyy
+?BH/`2M mM/2` R3 v2�`bX q2 �HbQ �M�Hvb2/ 7Q` i?2 }`bi iBK2 /�i� 7`QK
i?2 S�M2H ala1L�a kyRR@kyR8- r?B+? BMi2`pB2r2/ i?2 b�K2 Ry yyy
?Qmb2?QH/b �MMm�HHv Qp2` � }p2@v2�` T2`BQ/X

*?�Ti2` k T`QpB/2b �M BM@/2Ti? T`Q}H2 Q7 +?BH/ TQp2`iv BM kyReX
Ai +H�bbB}2b +?BH/`2M �b ǵTQQ`Ƕ B7 i?2v HBp2 BM � ?Qmb2?QH/ rBi? T2`
+�TBi� 2tT2M/Bim`2 #2HQr � +2`i�BM TQp2`iv HBM2X q2 +QMbB/2` 7Qm`
TQp2`iv i?`2b?QH/b BM i?Bb `2TQ`iX 6B`bi- i?2 M�iBQM�H TQp2`iv HBM2 b2i
#v "Sa- r?B+? `2T`2b2Mib i?2 2biBK�i2/ +Qbi Q7 � KBMBKmK /B2i Q7
kRyy +�HQ`B2b T2` T2`bQM T2` /�v �M/ #�bB+ MQM@7QQ/ +QKKQ/BiB2b UA._
j89-j3e T2` T2`bQM T2` KQMi?VX a2+QM/- � ?B;?2` ǵpmHM2`�#BHBivǶ HBM2
2[mBp�H2Mi iQ irB+2 i?2 M�iBQM�H TQp2`iv HBM2X h?B`/- i?2 +QKKQMHv
mb2/ BMi2`M�iBQM�H i?`2b?QH/ 7Q` 2ti`2K2 TQp2`iv Q7 0RXN T2` T2`bQM
T2` /�v BM kyRR BMi2`M�iBQM�H T`B+2b mbBM; Tm`+?�bBM; TQr2` T�`Biv
USSSV 2t+?�M;2 `�i2bX �M/- 7Qm`i?- i?2 BMi2`M�iBQM�H 0jXR@�@/�v@HBM2
�b � K2�bm`2 Q7 ǵKQ/2`�i2Ƕ TQp2`ivX

L�iBQMrB/2- RjXj T2`+2Mi Q7 +?BH/`2M r2`2 HBpBM; #2HQr i?2 M�iBQM�H
TQp2`iv HBM2 BM kyRe Ĝ M2�`Hv RRXj KBHHBQM +?BH/`2MX SQp2`iv
/BbT`QTQ`iBQM�i2Hv �z2+ib +?BH/`2M, +QKT�`2/ rBi? �/mHib Q` i?2
;2M2`�H TQTmH�iBQM- i?2v �`2 �i � ?B;?2` `BbF Q7 HBpBM; #2HQr i?2 TQp2`iv
i?`2b?QH/X 6m`i?2`KQ`2- 9yXk T2`+2Mi Q7 �HH T2QTH2 HBpBM; #2HQr i?2
TQp2`iv HBM2 r2`2 mM/2` R3 v2�`b Q7 �;2X h?Bb Bb � H�`;2 b?�`2 B7 r2
+QMbB/2` i?�i +?BH/`2M �++QmMi 7Q` QM2 i?B`/ UjkX3 T2`+2MiV Q7 i?2 iQi�H
TQTmH�iBQMX *?�Ti2` k �HbQ b?Qrb i?�i K�Mv 7�KBHB2b ?�p2 H2p2Hb Q7
2tT2M/Bim`2 i?�i �`2 QMHv K�`;BM�HHv ?B;?2` i?�M i?2 M�iBQM�H TQp2`iv
HBM2X �b � `2bmHi- i?2 +?BH/ TQp2`iv `�i2 Bb ?B;?Hv b2MbBiBp2 iQ +?�M;2b
BM i?2 TQp2`iv HBM2X 6Q` 2t�KTH2- � /Qm#HBM; Q7 i?2 p�Hm2 Q7 i?2
TQp2`iv HBM2 rQmH/ BM+`2�b2 i?2 +?BH/ TQp2`iv ?2�/+QmMi `�i2 #v �
7�+iQ` Q7 7Qm`- 7`QK RjXj T2`+2Mi iQ 8dXR T2`+2MiX lbBM; BMi2`M�iBQM�H
bi�M/�`/b- QM2 BM i?`22 AM/QM2bB�M +?BH/`2M UjjXR T2`+2MiV +�M #2
+H�bbB}2/ �b HBpBM; BM 2ti`2K2 Q` KQ/2`�i2 TQp2`ivX L2ti- i?2 +?�Ti2`
2t�KBM2b 7�+iQ`b i?�i �`2 �bbQ+B�i2/ rBi? +?BH/`2MǶb bi�M/�`/ Q7 HBpBM;
�M/ TQp2`ivX 6Q` BMbi�M+2- i?2 2KTHQvK2Mi bi�imb Q7 T�`2Mib �M/ K�BM
bQm`+2 Q7 ?Qmb2?QH/ BM+QK2 �`2 +`BiB+�H /2i2`KBM�Mib- rBi? +?BH/`2M
BM �;`B+mHim`�H ?Qmb2?QH/b KQbi �i `BbF Q7 2tT2`B2M+BM; HQr2` HBpBM;
bi�M/�`/bX

*?�Ti2` j ;Q2b #2vQM/ i?2 bi�iB+- +`Qbb@b2+iBQM�H bM�Tb?Qi Q7 +?BH/
TQp2`iv �i � TQBMi BM iBK2- �M/ /2b+`B#2b i?2 2ti2Mi Q7 KQp2K2Mib
BMiQ �M/ Qmi Q7 TQp2`iv Qp2` � }p2@v2�` T2`BQ/X Ai BHHmbi`�i2b i?�i
TQp2`iv Bb KQ`2 +QKTH2t �M/ pQH�iBH2 i?�M Bb +QKKQMHv #2HB2p2/c K�Mv
AM/QM2bB�M +?BH/`2M HBp2 BM BM+QK2 BMb2+m`2 7�KBHB2b �M/ 2tT2`B2M+2
i2KTQ`�`v 2TBbQ/2b Q7 TQp2`ivX �Hi?Qm;? i?2 Q{+B�H +?BH/ TQp2`iv
`�i2 r�b RjXj T2`+2Mi BM kyRe- irB+2 �b K�Mv +?BH/`2M Uke T2`+2MiV
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2tT2`B2M+2/ �i H2�bi QM2 v2�` #2HQr i?2 M�iBQM�H TQp2`iv HBM2 /m`BM;
i?2 T2`BQ/ kyRR iQ kyR8X J2�bm`2/ �;�BMbi i?2 BMi2`M�iBQM�H 0jXR@
�@/�v TQp2`iv HBM2- e9 T2`+2Mi Q7 +?BH/`2M 2tT2`B2M+2/ �i H2�bi QM2
v2�` BM b2p2`2 Q` KQ/2`�i2 TQp2`ivX h?2 +?�Ti2` �HbQ b?Qrb i?�i
7�KBHB2b 2tT2`B2M+2 � bB;MB}+�Mi /2;`22 Q7 KQ#BHBiv Ĝ #Qi? mTr�`/b
�M/ /QrMr�`/b Ĝ 2p2M Qp2` b?Q`i T2`BQ/b Q7 iBK2X �b � `2bmHi- i?2`2
Bb MQ }t2/- bi�iB+ ;`QmT Q7 TQQ` +?BH/`2M i?�M +�M 2�bBHv #2 i�`;2i2/
7Q` BMi2`p2MiBQMbX aQ+B�H T`Qi2+iBQM T`Q;`�KK2b BM AM/QM2bB� b?QmH/
#2ii2` `2+Q;MBb2 i?2b2 /vM�KB+bX

*?�Ti2` 9 +QKTH2K2Mib Qm` �M�HvbBb Q7 KQM2i�`v +?BH/ TQp2`iv #v
2t�KBMBM; iQ r?�i 2ti2Mi +?BH/`2M �`2 /2T`Bp2/ BM Qi?2` /BK2MbBQMb
Q7 r2HH@#2BM; Q` H�+F �++2bb iQ +2`i�BM #�bB+ ;QQ/b �M/ b2`pB+2bX Ai
mb2b � iQi�H Q7 R8 BM/B+�iQ`b �+`Qbb bBt /BK2MbBQMb Q7 r2HH@#2BM;, 7QQ/
�M/ Mmi`BiBQMc ?2�Hi?c 2/m+�iBQMc b?2Hi2`c #�bB+ miBHBiB2bc �M/ +?BH/
T`Qi2+iBQMX *?BH/`2M �`2 +QMbB/2`2/ /2T`Bp2/ BM � /BK2MbBQM B7 i?2v
�`2 /2T`Bp2/ BM QM2 Q` KQ`2 BM/B+�iQ`b rBi?BM i?�i /BK2MbBQMX h?2
+?�Ti2` }M/b i?�i M2�`Hv N BM Ry AM/QM2bB�M +?BH/`2M 2tT2`B2M+2/
/2T`Bp�iBQM BM �i H2�bi QM2 /BK2MbBQM BM kyReX lbBM; � +mi@Qz Q7 irQ
Q` KQ`2 /BK2MbBQMb- e8 T2`+2Mi Q7 +?BH/`2M r2`2 +H�bbB}2/ �b /2T`Bp2/-
r?BH2 je T2`+2Mi Q7 +?BH/`2M r2`2 bBKmHi�M2QmbHv /2T`Bp2/ BM i?`22 Q`
KQ`2 �`2�bX h?2`2 �`2- ?Qr2p2`- H�`;2 ;2Q;`�T?B+ /BbT�`BiB2b #2ir22M
AM/QM2bB�Ƕb T`QpBM+2bX Pi?2` BKTQ`i�Mi 7�+iQ`b BM~m2M+BM; `�i2b Q7
/2T`Bp�iBQM BM+Hm/2 � +?BH/Ƕb �;2- H2p2Hb Q7 2/m+�iBQM �KQM; �/mHi
?Qmb2?QH/ K2K#2`b- �M/ 7�KBHvǶb H2p2H Q7 2tT2M/Bim`2 T2` +�TBi�X

*?�Ti2` 8 +QMbB/2`b i?2 `QH2 Q7 bQ+B�H T`Qi2+iBQM �M/ +�b? i`�Mb72`b
BM i�+FHBM; +?BH/ TQp2`iv �M/ pmHM2`�#BHBivX q?BH2 AM/QM2bB� Bb K�FBM;
T`Q;`2bb BM #mBH/BM; � bQ+B�H T`Qi2+iBQM bvbi2K- i?2 +Qp2`�;2 Q7 +?BH/`2M
`2K�BMb HBKBi2/ +QKT�`2/ rBi? i?2 MmK#2` Q7 +?BH/`2M HBpBM; BM TQQ`
�M/ BMb2+m`2 ?Qmb2?QH/bX h?2 +?�Ti2` i?2`27Q`2 T`2b2Mib i?2 `2bmHib
7`QK � KB+`Q@bBKmH�iBQM KQ/2H /2p2HQT2/ 7Q` lLA*16 iQ 2biBK�i2 i?2
+Qbi �M/ BKT�+ib Q7 2tT�M/BM; +?BH/ ;`�Mib BM AM/QM2bB�X Ai b?Qrb i?�i
mMBp2`b�H +?BH/ ;`�Mib Qz2` �M 2z2+iBp2 K2i?Q/ 7Q` /2HBp2`BM; BM+QK2
bmTTQ`i iQ � bBx2�#H2 b?�`2 Q7 i?2 TQTmH�iBQMX 6Q` BMbi�M+2- � +�b?
i`�Mb72` T`Q;`�KK2 7Q` +?BH/`2M y@9 v2�`b +QmH/ `2�+? ky T2`+2Mi Q7
?Qmb2?QH/b �M/ jd T2`+2Mi Q7 i?2 TQTmH�iBQM #2+�mb2 i?2v �`2 HBpBM;
rBi? 2HB;B#H2 +?BH/`2MX 1p2M rBi? � KQ/2bi KQMi?Hv i`�Mb72` p�Hm2
Q7 A._ kyy-yyy- bm+? � T`Q;`�KK2 rQmH/ #QQbi 7�KBHB2bǶ Tm`+?�bBM;
TQr2` �M/ `2/m+2 H2p2Hb Q7 +?BH/ TQp2`iv bB;MB}+�MiHvX h?2`2 rQmH/ �HbQ
#2 H�`;2 K�+`Q@2+QMQKB+ 2z2+ib- Tmb?BM; AM/QM2bB�Ƕb Qp2`�HH TQp2`iv
`�i2 /QrM iQ 3Xe T2`+2Mi Q` HQr2` �M/ `2/m+BM; i?2 :BMB +Q2{+B2Mi #v
kXR T2`+2Mi Q` KQ`2X

h?2 `2TQ`i }MBb?2b rBi? � #`B27 +QM+HmbBQM BM *?�Ti2` e- `2@
+�TTBM; i?2 K�BM }M/BM;b �M/ BKTHB+�iBQMbX h?2 b2+QM/ T�`i Q7 i?2
`2TQ`i +QMi�BMb � ai�iBbiB+�H �MM2t rBi? /2i�BH2/ i�#H2b QM �//BiBQM�H
BM/B+�iQ`b Q7 +?BH/ TQp2`iv �M/ QmiTmib 7`QK i?2 KB+`Q@bBKmH�iBQM
KQ/2HX



S�`i A

*?BH/ TQp2`iv- KQ#BHBiv
�M/ /2T`Bp�iBQM



*?�Ti2` k

� T`Q}H2 Q7 KQM2i�`v
+?BH/ TQp2`iv

h?Bb +?�Ti2` 2t�KBM2b +?BH/ TQp2`iv BM AM/QM2bB� #�b2/ QM � K2�bm`2 Q7
i?2B` ?Qmb2?QH/bǶ KQMi?Hv 2tT2M/Bim`2 �i � ;Bp2M TQBMi BM iBK2X *?BH/
TQp2`iv Bb �bb2bb2/ `2H�iBp2 iQ i?2 M�iBQM�H TQp2`iv HBM2b /2p2HQT2/ #v
i?2 *2Mi`�H "m`2�m Q7 ai�iBbiB+b U"�/�M Smb�i ai�iBbiBF Q` "SaV #mi
�HbQ ?B;?2` i?`2b?QH/b Q7 pmHM2`�#BHBiv �M/ BMi2`M�iBQM�H TQp2`iv HBM2bX
q2 bi�`i #v /2b+`B#BM; Qm` /�i� bQm`+2 �M/ K2i?Q/bX L2ti- i?2 +?�Ti2`
/Bb+mbb2b i?2 T`2p�H2M+2- /2Ti? �M/ b2p2`Biv Q7 KQM2i�`v +?BH/ TQp2`iv
�b r2HH �b ;2Q;`�T?B+ /BbT�`BiB2b #2ir22M m`#�M �M/ `m`�H �`2�b �M/
i?2 +QmMi`vǶb j9 T`QpBM+2bX q2 i?2M T`2b2Mi TQi2MiB�H /2i2`KBM�Mib Q7
+?BH/ TQp2`iv #�b2/ QM KmHiBp�`B�i2 `2;`2bbBQM i2+?MB[m2bX h?2 +?�Ti2`
+HQb2b rBi? � #`B27 bmKK�`v Q7 i?2 K�BM `2bmHibX

kXR .�i� �M/ K2i?Q/b

h?2 �M�HvbBb T`2b2Mi2/ BM i?Bb +?�Ti2` Bb #�b2/ QM i?2 J�`+? kyRe
`QmM/ Q7 i?2 L�iBQM�H aQ+BQ@1+QMQKB+ am`p2v Uala1L�aV +QM/m+i2/
#v "SaX h?2 bm`p2v BMi2`pB2r2/ � b�KTH2 Q7 kNR-8yy ?Qmb2?QH/b
+QMi�BMBM; Qp2` RXR KBHHBQM BM/BpB/m�Hb- BM+Hm/BM; j3y-8yy +?BH/`2M �;2/
y@Rd v2�`bX h?`Qm;?Qmi i?2 �M�HvbBb- r2 �TTHv bm`p2v r2B;?ib T`QpB/2/
#v "Sa iQ K�F2 bi�iBbiB+b +QKTmi2/ 7`QK i?2 /�i� `2T`2b2Mi�iBp2 Q7
i?2 TQTmH�iBQMX

Pm` BM/B+�iQ` Q7 r2H7�`2 Bb ?Qmb2?QH/ 2tT2M/Bim`2 T2` +�TBi� Ĝ i?2
r2H7�`2 K2�bm`2 mM/2`TBMMBM; Q{+B�H TQp2`iv bi�iBbiB+b BM AM/QM2bB�X
h?2 �;;`2;�i2 p�`B�#H2 r�b +QMbi`m+i2/ #v "Sa #v bmKKBM; mT i?2
KQM2i�`v p�Hm2b Q7 � rB/2 `�M;2 Q7 2tT2M/Bim`2 Bi2Kb �M/ +�i2;Q`B2bX
h?2 ala1L�a +QHH2+ib BM7Q`K�iBQM QM �#Qmi kR8 7QQ/ �M/ Ny MQM@7QQ/
Bi2KbX h?2 K�BM MQM@7QQ/ 2tT2M/Bim`2 +�i2;Q`B2b BM+Hm/2, ?QmbBM;-
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;QQ/b �M/ b2`pB+2b- 2/m+�iBQM- ?2�Hi?- +HQi?BM;- /m`�#H2 ;QQ/b- i�t2b
�M/ BMbm`�M+2b- �M/ ?QHB/�vb �M/ 72biBpBiB2bX "Sa �HbQ 2biBK�i2b i?2
p�Hm2 Q7 +QMbmKTiBQM 2tT2M/Bim`2b 7Q` +2`i�BM Bi2Kb- bm+? �b b2H7@
T`Q/m+2/ 7QQ/ �M/ `2Mi�H T�vK2Mib 7Q` ?Qmb2?QH/b i?�i `2+2Bp2 7`22
?QmbBM; Q` HBp2 BM i?2B` QrM T`QT2`ivX h`�Mb72` T�vK2Mib- bm+? �b
`2KBii�M+2b- �`2 MQi BM+Hm/2/ BM i?2 +QMbmKTiBQM �;;`2;�i2 #2+�mb2 Q7
i?2 `BbF Q7 /Qm#H2@+QmMiBM; �M/ i?2 +QKTH2tBiv Q7 }M�M+B�H �M/ 7�KBHv
�``�M;2K2MibX h?2 ala1L�a mb2b � `2+�HH T2`BQ/ Q7 QM2 r22F 7Q` �HH
7QQ/ Bi2Kb �M/ irQ `2+�HH T2`BQ/b 7Q` �HH MQM@7QQ/ Bi2Kb- M�K2Hv iQi�H
?Qmb2?QH/ 2tT2M/Bim`2b Qp2` i?2 H�bi Rk KQMi?b �M/ i?2 H�bi KQMi?X
hQ /2`Bp2 Bib MQM@7QQ/ +QMbmKTiBQM �;;`2;�i2 7Q` K2�bm`BM; TQp2`iv-
"Sa `2HB2b QM i?2 KQMi?Hv �p2`�;2 Q7 i?2 Rk@KQMi? `2+�HH T2`BQ/XR R 6Q` � KQ`2 /2i�BH2/ /Bb+mbbBQM- b22,

S`B2#2- CX UkyR9VX P{+B�H SQp2`iv
J2�bm`2K2Mi BM AM/QM2bB� bBM+2 RN39,
� J2i?Q/QHQ;B+�H _2pB2rX "mHH2iBM Q7
AM/QM2bB�M 1+QMQKB+ aim/B2b- 8yUkV-
TTX R38@ky8X

q2 +H�bbB7v � +?BH/ �b ǵTQQ`Ƕ B7 b?2f?2 HBp2b BM � ?Qmb2?QH/ i?�i ?�b �
H2p2H Q7 2tT2M/Bim`2 T2` +�TBi� #2HQr � +2`i�BM i?`2b?QH/X q2 T`2b2Mi
Qm` `2bmHib mbBM; � `�M;2 Q7 TQp2`iv i?`2b?QH/b, i?2 M�iBQM�H TQp2`iv
HBM2 ULSGVc irB+2 i?2 M�iBQM�H TQp2`iv HBM2 ULSG t kVc i?2 BMi2`M�iBQM�H
TQp2`iv HBM2 Q7 0RXN � /�v UkyRR SSSVc �M/ i?2 BMi2`M�iBQM�H TQp2`iv
HBM2 Q7 0jXR � /�v UkyRR SSSVX

AM/QM2bB�Ƕb M�iBQM�H TQp2`iv HBM2 Bb mT/�i2/ �MMm�HHv #v "SaX Ai
Bb +QM+2Tim�HBb2/ �b i?2 KBMBKmK 2tT2M/Bim`2 `2[mB`2/ iQ b�iBb7v
2bb2MiB�H 7QQ/ �M/ MQM@7QQ/ M22/bX "Sa +�H+mH�i2b i?2 7QQ/ +QKTQM2Mi
#v /2i2`KBMBM; i?2 +Qbi Q7 � 7QQ/ #�bF2i i?�i b�iBb}2b � KBMBK�H +�HQ`B2
BMi�F2 Q7 k-Ryy FBHQ+�HQ`B2b T2` T2`bQM T2` /�v- mbBM; � /B2i i?�i `2~2+ib
i?2 ?�#Bib Q7 � `272`2M+2 TQTmH�iBQM Ui?2 ky T2`+2Mi Q7 ?Qmb2?QH/b r?Q
HBp2 Dmbi �#Qp2 i?2 TQp2`iv HBM2VX h?2 MQM@7QQ/ +QKTQM2Mi Bb /2`Bp2/
7`QK � T`2@bT2+B}2/ #�bF2i Q7 MQM@7QQ/ Bi2Kb p�Hm2/ mbBM; BKTHB+Bi
T`B+2b /2`Bp2/ 7`QK ala1L�aX "Sa T`Q/m+2b T`QpBM+2@bT2+B}+ m`#�M
�M/ `m`�H TQp2`iv HBM2b iQ �++QmMi 7Q` bT�iB�H /Bz2`2M+2b BM i?2 +Qbi Q7
HBpBM;X h?2 M�iBQM�H �p2`�;2 TQp2`iv HBM2 r�b 2[m�H iQ A._ j89-j3e
T2` T2`bQM T2` KQMi? BM J�`+? kyReXk k �i bm#M�iBQM�H H2p2H- i?2 T`QpBM+2@

bT2+B}+ TQp2`iv HBM2b `�M;2 7`QK A._
kej-ed9 T2` T2`bQM T2` KQMi? 7Q` `m`�H
aQmi? amH�r2bB iQ A._ 89e-NN3 7Q`
`m`�H "�M;F� "2HBimM;X h?2 TQp2`iv
HBM2 7Q` i?2 m`#�M aT2+B�H *�TBi�H
_2;BQM Q7 C�F�`i� r�b 2[m�H iQ A._
8Ry-j8NX

q2 �HbQ mb2 � ?B;?2` ǵpmHM2`�#BHBiv HBM2Ƕ BM i?Bb `2TQ`i Ĝ 2[mBp�H2Mi
iQ irB+2 i?2 TQp2`iv HBM2 Ĝ �b � +`Qbb@b2+iBQM�H K2�bm`2 iQ B/2MiB7v
i?2 TQTmH�iBQM +QMbB/2`2/ iQ #2 �i `BbF Q7 TQp2`ivX q?BH2 bQK2r?�i
�`#Bi`�`v- irB+2 i?2 TQp2`iv HBM2 ?�b #22M mb2/ �b � i?`2b?QH/ 7Q`
pmHM2`�#BHBiv BM � `�M;2 Q7 +QmMi`B2b- BM+Hm/BM; "`�xBH- AM/B�- S�FBbi�M-
a`B G�MF�- �M/ l;�M/�Xj j a22- 7Q` 2t�KTH2, L�`�v�M- �X �

Jm`;�B- _X UkyReVX GQQFBM; #�+F QM
irQ /2+�/2b Q7 TQp2`iv �M/ r2HH@#2BM;
BM AM/B�X SQHB+v _2b2�`+? qQ`FBM;
S�T2`- MQX dekeX q�b?BM;iQM .*,
qQ`H/ "�MFX GQT2x@*�HBt- C-c J2DB�-
*Xc L2r?Qmb2- .X � aQ#`�/Q- *X
UkyR9VX S�FBbi�M SQp2`iv h`2M/b-
a+2M�`BQb �M/ .`Bp2`bX SQHB+v S�T2`
a2`B2b QM S�FBbi�M- MQX SE kjfRkX
q�b?BM;iQM .*, qQ`H/ "�MFX qQ`H/
"�MF UkyReVX h?2 l;�M/� SQp2`iv
�bb2bbK2Mi _2TQ`iX q�b?BM;iQM .*,
qQ`H/ "�MFX

� HBKBi�iBQM Q7 M�iBQM�H TQp2`iv HBM2b Bb i?�i i?2v /Q MQi �HHQr
7Q` /B`2+i +`Qbb@+QmMi`v +QKT�`BbQMbX 6Q` i?Bb `2�bQM- +?BH/ TQp2`iv
r�b �HbQ �M�Hvb2/ mbBM; i?2 BMi2`M�iBQM�H UqQ`H/ "�MFV i?`2b?QH/ 7Q`
2ti`2K2 TQp2`iv Q7 la0 RXNy T2` T2`bQM T2` /�v �M/ i?2 BMi2`M�iBQM�H
i?`2b?QH/ 7Q` KQ/2`�i2 �M/ b2p2`2 TQp2`iv Q7 la0 jXR T2` T2`bQM T2`
/�vX "Qi? �`2 2tT`2bb2/ BM HQ+�H +m``2M+v #�b2/ QM i?2 H�i2bi UkyRRV
Tm`+?�bBM; TQr2` T�`Biv USSSV 2t+?�M;2 `�i2b- 2ti`�TQH�i2/ iQ kyRe
mbBM; i?2 +QMbmK2` T`B+2 BM/2tX h?Bb SSS +QMp2`bBQM 7�+iQ` Bb i?2
MmK#2` Q7 mMBib Q7 � +QmMi`vǶb +m``2M+v Ĝ BM Qm` +�b2- AM/QM2bB�M



N

_mTB�? UA._V Ĝ `2[mB`2/ iQ #mv i?2 b�K2 �KQmMi Q7 ;QQ/b �M/ b2`pB+2b
BM i?2 /QK2biB+ K�`F2i �b la /QHH�` rQmH/ #mv BM i?2 lMBi2/ ai�i2bX
h?2 kyRe SSS +QMp2`bBQM 7�+iQ` 7Q` T`Bp�i2 +QMbmKTiBQM 7Q` AM/QM2bB�
Bb 2[m�H iQ A._ 9-N3e T2` BMi2`M�iBQM�H /QHH�`X9 aQ- i?2 BMi2`M�iBQM�H 9 qQ`H/ "�MF- AMi2`M�iBQM�H *QKT�`@

BbQM S`Q;`�K UAS*V /�i�#�b2X0RXN@�@/�v@HBM2 Bb 2[mBp�H2Mi iQ A._ k33-Rjk T2` KQMi? �M/ i?2 0jXR@
�@/�v@HBM2 `2T`2b2Mib A._ 9dy-RRy T2` KQMi?X

h?2 TQp2`iv K2�bm`2 Bib2H7 Bb � bi�iBbiB+�H 7mM+iBQM i?�i i`�MbH�i2b
i?2 +QKT�`BbQM Q7 Qm` BM/B+�iQ` Q7 r2H7�`2 �M/ i?2 b2H2+i2/ TQp2`iv
HBM2b BMiQ �;;`2;�i2 MmK#2`b 7Q` i?2 +?BH/ TQTmH�iBQMX q2 7Q+mb
QM i?2 +QKKQMHv mb2/ 6Qbi2`- :`22` � h?Q`#2+F U6:hV +H�bb Q7
TQp2`iv K2�bm`2bX8 h?2 ?2�/+QmMi TQp2`iv BM/2t UP0V `272`b iQ i?2 8 6Qbi2`- CXc :`22`- CX � h?Q`#2+F2-

1X URN39VX � *H�bb Q7 .2+QKTQb�#H2
SQp2`iv J2�bm`2bX 1+QMQK2i`B+�-
8kUjV- TTX deR@dee

T2`+2Mi�;2 Q7 +?BH/`2M HBpBM; BM ?Qmb2?QH/b rBi? T2` +�TBi� 2tT2M/Bim`2
#2HQr i?2 TQp2`iv HBM2X Ai Bb i?2 KQbi r2HH@FMQrM �M/ rB/2Hv mb2/
TQp2`iv K2�bm`2 #2+�mb2 Bib BMi2`T`2i�iBQM Bb BMimBiBp2 �M/ bBKTH2X h?2
/2Ti? Q7 +?BH/ TQp2`iv UP1V T`QpB/2b BM7Q`K�iBQM `2;�`/BM; ?Qr 7�` Qz
+?BH/`2M �`2 7`QK i?2 TQp2`iv HBM2X Ai +�Tim`2b i?2 K2�M �;;`2;�i2
2tT2M/Bim`2 b?Q`i7�HH `2H�iBp2 iQ i?2 TQp2`iv HBM2 �+`Qbb i?2 r?QH2 +?BH/
TQTmH�iBQM- �M/ Bb Q#i�BM2/ #v �//BM; mT �HH i?2 b?Q`i7�HHb Q7 +?BH/`2M
#2HQr i?2 TQp2`iv HBM2 �M/ /BpB/BM; i?2 iQi�H #v i?2 TQTmH�iBQMX h?2
b2p2`Biv Q7 +?BH/ TQp2`iv UP2V i�F2b BMiQ �++QmMi MQi QMHv i?2 /Bbi�M+2
b2T�`�iBM; i?2 TQQ` 7`QK i?2 TQp2`iv HBM2 Ui?2 TQp2`iv ;�TV- #mi �HbQ
i?2 BM2[m�HBiv �KQM; i?2 TQQ`X h?�i Bb- � ?B;?2` r2B;?i Bb TH�+2/ QM
i?Qb2 +?BH/`2M 7m`i?2` �r�v 7`QK i?2 TQp2`iv HBM2Xe e h?2 6:h K2�bm`2b +�M #2 `2T`2@

b2Mi2/ rBi? i?2 7QHHQrBM; 7Q`KmH�,

Pα =
1

n

q∑

i=1

(
z − yi

z

)α

r?2`2 x Bb i?2 TQp2`iv HBM2- yi Bb ith

HQr2bi 2tT2M/Bim`2 T2` +�TBi�- M Bb i?2
iQi�H TQTmH�iBQM- �M/ [ Bb i?2 MmK#2`
Q7 T2`bQMb +H�bbB}2/ �b TQQ`X h?2
i?`22 K2�bm`2b �`2 `2T`2b2Mi2/ #v α =
0 7Q` i?2 TQp2`iv ?2�/+QmMi BM/2tc α =
1 7Q` i?2 TQp2`iv ;�T BM/2tc �M/ α = 2
7Q` i?2 TQp2`iv b2p2`Biv K2�bm`2X

6BM�HHv- KmHiBTH2 `2;`2bbBQM �M�HvbBb r�b T2`7Q`K2/ iQ ?2HT 2tTH�BM
+?BH/`2MǶb H2p2H Q7 r2H7�`2X q2 +�``B2/ Qmi irQ ivT2b Q7 �M�HvbBb, HBM2�`
`2;`2bbBQMb mbBM; i?2 M�im`�H HQ;�`Bi?K Q7 `2�H 2tT2M/Bim`2 T2` +�TBi�
�M/ HQ;Bi `2;`2bbBQMb mbBM; +?BH/`2MǶb #BM�`v TQp2`iv bi�imb �b i?2
/2T2M/2Mi p�`B�#H2X h?2 2tTH�M�iQ`v p�`B�#H2b BM i?2 KQ/2Hb +�Tim`2
� rB/2 `�M;2 Q7 /2KQ;`�T?B+- 2+QMQKB+ �M/ ;2Q;`�T?B+ +?�`�+i2`BbiB+bX

"27Q`2 /Bb+mbbBM; #BM�`v K2�bm`2b Q7 TQp2`iv bi�imb- Bi Bb BKTQ`i�Mi
iQ MQi2 mT7`QMi i?�i BM/B+�iQ`b Q7 +?BH/ TQp2`iv �`2 p2`v b2MbBiBp2 iQ
i?2 +?QB+2 Q7 TQp2`iv HBM2X h?Bb Bb BHHmbi`�i2/ BM 6B;m`2 kXR- r?B+?
T`2b2Mib i?2 /Bbi`B#miBQM Q7 ?Qmb2?QH/ 2tT2M/Bim`2 T2` +�TBi�X PM i?2
?Q`BxQMi�H �tBb- 2p2`v +?BH/ Bb HBM2/ mT 7`QK TQQ`2bi iQ `B+?2bi- r?BH2
i?2 p2`iB+�H �tBb b?Qrb i?2 H2p2H Q7 ?Qmb2?QH/ 2tT2M/Bim`2 T2` +�TBi�X
1�+? TQBMi QM i?2 +m`p2 ;Bp2b i?2 T2`+2Mi�;2 Q7 +?BH/`2M HBpBM; #2HQr �
+2`i�BM H2p2H Q7 2tT2M/Bim`2X Smi /Bz2`2MiHv- i?2 ;`�T? b?Qrb i?2 +?BH/
TQp2`iv ?2�/+QmMi `�iBQ �i /Bz2`2Mi �Hi2`M�iBp2 TQp2`iv HBM2bX h?2
[m�MiBH2 +m`p2 Bb BMBiB�HHv `2H�iBp2Hv ǵ~�iǶX h?Bb K2�Mb i?�i `2H�iBp2Hv
bK�HH +?�M;2b BM i?2 p�Hm2 Q7 i?2 TQp2`iv HBM2 rBHH H2�/ iQ H�`;2 +?�M;2b
BM i?2 ?2�/+QmMi TQp2`iv `�i2X 6Q` BMbi�M+2- � /Qm#HBM; Q7 i?2 M�iBQM�H
TQp2`iv HBM2 H2�/b iQ � KQ`2 i?�M 7Qm`@7QH/ BM+`2�b2 BM i?2 M�iBQM�H +?BH/
TQp2`iv `�i2X
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6B;m`2 kXR, Zm�MiBH2 7mM+iBQM Q7
+?BH/`2MǶb ?Qmb2?QH/ 2tT2M/Bim`2 T2`
+�TBi�- kyRe

kXk G2p2Hb Q7 +?BH/ TQp2`iv

h�#H2 kXR T`QpB/2b � bmKK�`v Qp2`pB2r Q7 i?2 T`2p�H2M+2- /2Ti? �M/
b2p2`Biv Q7 +?BH/ TQp2`iv BM kyReX L�iBQMrB/2- RRXj KBHHBQM +?BH/`2M
mM/2` i?2 �;2 Q7 R3 v2�`b Ĝ Q` RjXj T2`+2Mi Q7 i?2 iQi�H +?BH/ TQTmH�iBQM
Ĝ r2`2 HBpBM; BM ?Qmb2?QH/b #2HQr i?2 M�iBQM�H TQp2`iv HBM2 b2i #v "SaX
h?�i };m`2 `Bb2b iQ 93Xj KBHHBQM Ĝ Q` 8dXR T2`+2Mi Q7 +?BH/`2M Ĝ r?2M r2
/Qm#H2 i?2 p�Hm2 Q7 i?2 M�iBQM�H TQp2`iv i?`2b?QH/X lbBM; BMi2`M�iBQM�H
TQp2`iv HBM2b- r2 }M/ i?�i dXk T2`+2Mi Q7 AM/QM2bB�M +?BH/`2M r2`2
HBpBM; QM H2bb i?�M 0RXN T2` /�v BM kyRe �M/ +�M #2 +H�bbB}2/ �b #2BM;
2ti`2K2Hv TQQ`X �MQi?2` k8XN T2`+2Mi r2`2 HBpBM; BM KQ/2`�i2 TQp2`iv-
/2}M2/ �b HBpBM; BM � ?Qmb2?QH/ rBi? � H2p2H Q7 2tT2M/Bim`2 #2ir22M
0RXN �M/ 0jXR T2` T2`bQM T2` /�vX h?Bb K2�Mb i?�i- BM iQi�H- QM2
BM i?`22 UjjXR T2`+2MiV Q7 +?BH/`2M �`2 +QMbB/2`2/ iQ #2 2ti`2K2Hv Q`
KQ/2`�i2Hv TQQ` �++Q`/BM; iQ BMi2`M�iBQM�H i?`2b?QH/bX

SQp2`iv i?`2b?QH/ >2�/+QmMi
BM/2t UP0V

SQp2`iv
;�T UP1V

SQp2`iv
b2p2`Biv UP2V

l`#�M �`2�b
L�iBQM�H TQp2`iv HBM2 NX3 RX8 yX9
omHM2`�#BHBiv HBM2 UM�iBQM�H TQp2`iv HBM2 t kV 9dXy ReX9 dXR
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0RXN � /�v UkyRR SSSV 9X9 yXe yXR
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0jXR T2` /�v UkyRR SSSV keXy 8XN RXN

_m`�H �`2�b
L�iBQM�H TQp2`iv HBM2 ReX3 jXj RXy
omHM2`�#BHBiv HBM2 UM�iBQM�H TQp2`iv HBM2 t kV edXR k9Xk RRXR
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0RXN � /�v UkyRR SSSV NXN RXd yX8
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0jXR T2` /�v UkyRR SSSV 9yXk RyXe jXN

L�iBQMrB/2
L�iBQM�H TQp2`iv HBM2 RjXj kX9 yXd
omHM2`�#BHBiv HBM2 UM�iBQM�H TQp2`iv HBM2 t kV 8dXR kyXj NXR
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0RXN � /�v UkyRR SSSV dXk RXR yXj
AMi2`M�iBQM�H TQp2`iv HBM2 Q7 0jXR T2` /�v UkyRR SSSV jjXR 3Xj kXN

h�#H2 kXR, h?2 T`2p�H2M+2- /2Ti? �M/
b2p2`Biv Q7 +?BH/ TQp2`iv mbBM; /Bz2`2Mi
TQp2`iv i?`2b?QH/b- kyRe
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6B;m`2 kXk, S2`+2Mi�;2 Q7 +?BH@
/`2M #2HQr p�`BQmb TQp2`iv HBM2b- #v
T`QpBM+2- kyReSQp2`iv `�i2b p�`v rB/2Hv #2ir22M m`#�M �M/ `m`�H �`2�b �M/ �+`Qbb

T`QpBM+2bX P{+B�H +?BH/ TQp2`iv `�i2b r2`2 #2HQr Ry T2`+2Mi BM m`#�M
�`2�b �M/ +HQb2 iQ Rd T2`+2Mi BM `m`�H �`2�b- QM �p2`�;2X h?2v 2t+22/2/
ky T2`+2Mi BM �+2?- "2M;FmHm- :Q`QMi�HQ- J�HmFm �M/ Lmb� h2M;;�`�
hBKm`- �M/ 2p2M jy T2`+2Mi BM S�Tm� "�`�i �M/ S�Tm�X S`QpBM+B�H
/Bz2`2M+2b `�M;2 #2ir22M y �M/ kk T2`+2Mi 7Q` i?2 0RXN@�@/�v HBM2c
#2ir22M j �M/ ey T2`+2Mi 7Q` i?2 0 jXR@�@/�v HBM2c �M/ 9R �M/ dN T2`+2Mi
7Q` i?2 pmHM2`�#BHBiv i?`2b?QH/X �b Bb +H2�` 7`QK 6B;m`2 kXk- ?Qr2p2`-
i?2`2 Bb MQ }`bi@Q`/2` biQ+?�biB+ /QKBM�M+2 Ĝ i?�i Bb- i?2 `�MFBM; Q7
T`QpBM+2b Bb �K#B;mQmb �M/ BM~m2M+2/ #v i?2 +?QB+2 Q7 TQp2`iv HBM2X
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6Q` BMbi�M+2- S�Tm� Bb i?2 T`QpBM+2 rBi? i?2 ?B;?2bi T2`+2Mi�;2 Q7
+?BH/`2M HBpBM; #2HQr i?2 M�iBQM�H TQp2`iv HBM2- r?BH2 Lmb� h2M;;�`�
hBKm` ?�b i?2 H�`;2bi T`QTQ`iBQM Q7 +?BH/`2M #2HQr i?2 pmHM2`�#BHBiv
HBM2X

*?BH/ TQp2`iv Bb MQi bT�iB�HHv +QM+2Mi`�i2/X �Hi?Qm;? +?BH/ TQp2`iv
`�i2b �`2 ?B;?2` BM `m`�H �`2�b- #2ir22M jR iQ 9R T2`+2Mi Q7 TQQ`
+?BH/`2M HBp2 BM m`#�M �`2�b- /2T2M/BM; QM i?2 TQp2`iv i?`2b?QH/
mb2/X P{+B�H TQp2`iv `�i2b �`2 ?B;?2bi BM i?2 2�bi2`M T�`i Q7 i?2
+QmMi`v Ĝ �b BHHmbi`�i2/ BM 6B;m`2 kXj Ĝ #mi i?2 TB+im`2 Bb KQ`2 KBt2/
r?2M +QMbB/2`BM; i?2 /Bbi`B#miBQM Q7 i?2 MmK#2` Q7 +?BH/`2M #2HQr
i?2 TQp2`iv i?`2b?QH/ U6B;m`2 kX9VX 6Q` 2t�KTH2- C�r� "�`�iǶb +?BH/
TQp2`iv `�i2 Bb #2HQr i?2 M�iBQM�H �p2`�;2- #mi i?2 T`QpBM+2 Bb ?QK2 iQ
M2�`Hv Re T2`+2Mi Q7 �HH AM/QM2bB�M +?BH/`2M #2HQr i?2 M�iBQM�H TQp2`iv
HBM2X S�Tm� ?�b #v 7�` i?2 ?B;?2bi +?BH/ TQp2`iv `�i2 BM i?2 +QmMi`v-
#mi i?2 T`QpBM+2 Bb ?QK2 iQ H2bb i?�M 9 T2`+2Mi Q7 i?2 iQi�H MmK#2` Q7
TQQ` +?BH/`2MX

6B;m`2 kXj, S2`+2Mi�;2 Q7 +?BH/`2M
#2HQr i?2 M�iBQM�H TQp2`iv HBM2- #v
T`QpBM+2- kyRe

6B;m`2 kX9, LmK#2` Q7 +?BH/`2M #2HQr
i?2 M�iBQM�H TQp2`iv HBM2- #v T`QpBM+2-
kyRe

*?BH/`2M �`2 /BbT`QTQ`iBQM�i2Hv �z2+i2/ #v TQp2`ivX AM �#bQHmi2
MmK#2`b- i?2v K�F2 mT QM2 i?B`/ UjkX3 T2`+2MiV Q7 i?2 iQi�H TQTmH�iBQM-
#mi `2T`2b2Mi 9yXk T2`+2Mi Q7 �HH T2QTH2 #2HQr i?2 M�iBQM�H TQp2`iv HBM2X
h?Bb Bb H�`;2Hv #2+�mb2 TQQ`2` ?Qmb2?QH/b i2M/ iQ ?�p2 KQ`2 +?BH/`2M
i?�M �|m2Mi ?Qmb2?QH/bX 6B;m`2 kX8 ;`�T?b i?2 `2H�iBQMb?BT #2ir22M
i?2 ?2�/+QmMi TQp2`iv `�i2 �KQM; �/mHib �M/ �KQM; +?BH/`2MX 1�+?
TQBMi BM i?2 ;`�T? `2T`2b2Mi � T`QpBM+2 r?Qb2 t �M/ v +QQ`/BM�i2b
;Bp2 i?2 T2`+2Mi�;2 Q7 �/mHib #2HQr i?2 M�iBQM�H TQp2`iv HBM2 �M/ i?2
T2`+2Mi�;2 Q7 +?BH/`2M #2HQr i?2 TQp2`iv i?`2b?QH/X AM 2p2`v T`QpBM+2-
+?BH/`2M 7�+2 � ?B;?2` `BbF Q7 TQp2`iv i?�M i?2 `2bi Q7 i?2 TQTmH�iBQMX
PM �p2`�;2- i?2 T`QpBM+B�H +?BH/ TQp2`iv `�i2b �`2 9Xk T2`+2Mi�;2 TQBMib
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?B;?2` i?�M i?2 �/mHi TQp2`iv `�i2bX h?2 /Bz2`2M+2 #2ir22M +?BH/`2M
�M/ �/mHib Bb HQr2bi BM "�HB URXe T2`+2Mi�;2 TQBMibV �M/ ?B;?2bi BM
S�Tm� URR T2`+2Mi�;2 TQBMibVX aBKBH�` T�ii2`b +�M #2 Q#b2`p2/ r?2M
mbBM; Qi?2` TQp2`iv i?`2b?QH/bX
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6B;m`2 kX8, a+�ii2` THQi Q7 ?2�/+QmMi
TQp2`iv `�i2 �KQM; �/mHib �M/ �KQM;
+?BH/`2M UmbBM; M�iBQM�H TQp2`iv HBM2V-
#v T`QpBM+2- kyRe

6BM�HHv- 6B;m`2 kXe +QKT�`2b TQp2`iv `�i2b �+`Qbb /Bz2`2Mi �;2
;`QmTb BM i?2 TQTmH�iBQMX h?2 `BbF Q7 TQp2`iv Bb ?B;?2bi �KQM; vQmM;
+?BH/`2M #mi �HbQ �KQM; QH/2` T2QTH2 �;2/ e8 v2�`b �M/ �#Qp2X �KQM;
rQ`FBM;@�;2 T2QTH2 #2ir22M ky �M/ ey v2�`b- `�i2b Q7 TQp2`iv �`2
�Hr�vb #2HQr i?2 M�iBQM�H �p2`�;2- B``2bT2+iBp2 Q7 i?2 TQp2`iv i?`2b?QH/
mb2/X

0%

15%

30%

45%

60%

75%

Pe
rc

en
ta

ge
 b

el
ow

 p
ov

er
ty

 li
ne

 

0 10 20 30 40 50 60 70 80+
Age

NPL
NPL x 2
IPL $1.9 a day
IPL $3.1 a day

6B;m`2 kXe, S2`+2Mi�;2 Q7 TQTmH�iBQM
#2HQr p�`BQmb TQp2`iv HBM2b- #v �;2-
kyRe
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kXj 6�+iQ`b �bbQ+B�i2/ rBi? +?BH/ TQp2`iv

q2 MQr im`M Qm` �ii2MiBQM iQ 7�+iQ`b i?�i �`2 +HQb2Hv �bbQ+B�i2/
rBi? +?BH/ TQp2`ivX �b /Bb+mbb2/ �#Qp2- KmHiBp�`B�i2 `2;`2bbBQM
i2+?MB[m2b r2`2 mb2/ iQ 2tTHQ`2 i?2 `2H�iBQMb?BT #2ir22M BM/BpB/m�H
�M/ ?Qmb2?QH/@H2p2H +?�`�+i2`BbiB+b QM i?2 QM2 ?�M/- �M/ H2p2Hb Q7
2tT2M/Bim`2 T2` +�TBi� �M/ +?BH/ TQp2`iv QM i?2 Qi?2` ?�M/X .2i�BH2/
`2bmHib �`2 �p�BH�#H2 BM h�#H2 �Xe Q7 i?2 ai�iBbiB+�H �MM2tX q?BH2 Qm`
�M�HvbBb b?2/b HB;?i QM p�`B�#H2b i?�i �`2 +HQb2Hv +Q``2H�i2/ rBi? +?BH/
TQp2`iv- Bi Bb BKTQ`i�Mi iQ MQi2 i?�i i?Bb /Q2b MQi M2+2bb�`BHv BKTHv
+�mb�HBivX

6B;m`2 kXd T`QpB/2b � pBbm�H T`2b2Mi�iBQM Q7 i?2 `2;`2bbBQM
+Q2{+B2Mib BM Qm` KQ/2H iQ 2tTH�BM i?2 H2p2H Q7 2tT2M/Bim`2 T2` +�TBi�
BM +?BH/`2MǶb ?Qmb2?QH/bX Ai b?Qrb r?B+? p�`B�#H2b ?�p2 i?2 bi`QM;2bi
2z2+i U2Bi?2` TQbBiBp2 Q` M2;�iBp2V �7i2` +QMi`QHHBM; 7Q` �HH Qi?2`
BM/2T2M/2Mi p�`B�#H2b BM i?2 KQ/2HX h?2 +Q2{+B2Mib �`2 2tT`2bb2/
`2H�iBp2 iQ i?2 #�b2 H2p2H Q7 i?2B` p�`B�#H2- THQii2/ QM i?2 p2`iB+�H `2/
HBM2X h?2 +Q2{+B2Mib 7Q` AM/QM2bB�Ƕb T`QpBM+2b r2`2 QKBii2/ 7`QK i?2
;`�T? 7Q` +H�`BivX

.2KQ;`�T?B+ 7�+iQ`b TH�v �M BKTQ`i�Mi `QH2 BM b?�TBM; +?BH/`2MǶb
`BbF Q7 TQp2`ivX *?BH/`2M HBpBM; BM H�`;2 7�KBHB2b �`2 2bT2+B�HHv �i `BbFX
6Q` 2t�KTH2- �+`Qbb i?2 +QmMi`v- � [m�`i2` Q7 +?BH/`2M HBp2 BM ?Qmb2?QH/b
rBi? d Q` KQ`2 K2K#2`bX h?2 �p2`�;2 TQp2`iv `�i2 �KQM; i?Bb ;`QmT Q7
+?BH/`2M Bb k8Xk T2`+2Mi Ĝ M2�`Hv irB+2 �b ?B;? �b i?2 M�iBQM�H �p2`�;2X
�7i2` +QMi`QHHBM; 7Q` i?2 BM~m2M+2 Q7 Qi?2` 7�+iQ`b- +?BH/`2M HBpBM; BM
H�`;2 7�KBHB2b �`2 �#Qmi jXd iBK2b KQ`2 HBF2Hv iQ #2 TQQ` i?�M i?Qb2
HBpBM; BM bK�HH2` 7�KBHB2b rBi? j Q` 9 K2K#2`b- B``2bT2+iBp2 Q7 i?2
TQp2`iv HBM2 mb2/X JQ`2Qp2`- 2tT2M/Bim`2 T2` +�TBi� Bb �`QmM/ Ry
T2`+2Mi HQr2` BM 7�KBHB2b rBi? � H�`;2 +?BH/ /2T2M/2M+v `�iBQ U;`2�i2`
i?�M RX8V `2H�iBp2 iQ ?Qmb2?QH/b rBi? � HQr2` `�iBQ U#2ir22M yX8 �M/ RVX
h?2 ;2M2`�H T�ii2`M Q7 TQp2`iv `�i2b BM+`2�bBM; �KQM; H�`;2` 7�KBHB2b
Bb iQ bQK2 2ti2Mi � `2bmHi Q7 Qm` K2�bm`2 Q7 r2H7�`2 U2tT2M/Bim`2 T2`
+�TBi�V- r?B+? /Q2b MQi i�F2 BMiQ �++QmMi TQi2MiB�H 2+QMQKB2b Q7 b+�H2X
"mi- Bi K�v �HbQ `2~2+i ;2MmBM2 bi`�BMb QM ?Qmb2?QH/ }M�M+2b Q7 H�`;2`
7�KBHB2b /m2 iQ `BbBM; +?BH/ +QbibX

h?2`2 Bb HBiiH2 Q` MQ /Bz2`2M+2 #2ir22M #Qvb �M/ ;B`Hb- #mi
+?BH/`2M ;`QrBM; mT BM 72K�H2@?2�/2/ ?Qmb2?QH/b i2M/ iQ #2 rQ`b2 QzX
L�iBQMrB/2- Dmbi mM/2` N T2`+2Mi Q7 +?BH/`2M `2bB/2 BM 72K�H2@?2�/2/
?Qmb2?QH/bX "mi- i?2B` T`Q#�#BHBiv Q7 TQp2`iv Bb Re iQ j9 T2`+2Mi ?B;?2`
+QKT�`2/ iQ +?BH/`2M BM K�H2@?2�/2/ ?Qmb2?QH/b- �M/ 2tT2M/Bim`2 T2`
+�TBi� bQK2 e T2`+2Mi HQr2` �7i2` +QMi`QHHBM; 7Q` i?2 BM~m2M+2 Q7 Qi?2`
p�`B�#H2bX

Pi?2` /2KQ;`�T?B+b 7�+iQ`b BM+Hm/2 ?Qmb2?QH/ ivT2 �M/ +QKTQbB@
iBQMX q2 +H�bbB}2/ ?Qmb2?QH/b #v ivT2 �++Q`/BM; iQ i?2 MmK#2` Q7
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Male
Female

Male
Female

0-4 yrs
5-9 yrs

10-14 yrs
15-17 yrs

Youth <25 yrs
Adult 25-64 yrs

Elder 65+ yrs

<3 members
3-4 members
5-6 members
7+ members

< 0.51
0.51 - 1.00
1.01 - 1.50

> 1.50

0
0.01 - 0.50

> 0.50

Nuclear household
Extended household

Composite household

Single
Married

Divorced
Widowed

Never attended school
Incomplete primary

Primary
Lower secondary

General upper secondary
Vocational upper secondary

Tertiary

Never attended school
Incomplete primary

Primary
Lower secondary
Upper secondary

Tertiary

Proportion of adults working

Work in agriculture
Work in industry
Work in services

Work in undefined sector
Income from remittances

Income from pension(s)
Income from investment(s)

Paid employment job
Self-employed: own-account worker

Self-employed: employer
Self-employed: unpaid family worker

Not working

Number of assets

Urban
Rural

Sex of child

Sex of head

Age of child

Age of head

Household size

Child dependency ratio

Old-age dependency ratio

Type of household

Marital status of head

Educational of head

Highest education in household

Working adults

Main household income source

Work status of head

Household assets

Place of residence

0-30% -20% -10% 10% 20% 30%
Impact on expenditure per capita (vs base level)

6B;m`2 kXd, *Q2{+B2Mib Q7 `2;`2bbBQM
�M�HvbBb Q7 +?BH/`2MǶb 7�KBHv 2tT2M/B@
im`2 T2` +�TBi�- kyReX h?2 #�b2 U`272`@
2M+2 ;`QmTV Q7 i?2 BM/2T2M/2Mi p�`B@
�#H2b Bb i?2 KQbi 7`2[m2Mi H2p2H p�Hm2X



Re

7�KBHv Mm+H2B i?�i i?2v +QMi�BM �M/ i?2 `2H�iBQMb?BT- B7 �Mv- #2ir22M
i?2 7�KBHv Mm+H2B �M/ i?2 Qi?2` K2K#2`b Q7 i?2 ?Qmb2?QH/Xd JQbi d h?Bb �TT`Q�+? Bb /2b+`B#2/ BM,

lMBi2/ L�iBQMb URN3yVX S`BM+BTH2b �M/
_2+QKK2M/�iBQMb 7Q` SQTmH�iBQM �M/
>QmbBM; *2Mbmb2bX L2r uQ`F, lMBi2/
L�iBQMbX

AM/QM2bB�M +?BH/`2M Uee T2`+2MiV HBp2 BM Mm+H2�` ?Qmb2?QH/b- /2}M2/ �b
?Qmb2?QH/b +QMbBbiBM; 2MiB`2Hv Q7 � bBM;H2 Mm+H2�` 7�KBHvX Cmbi Qp2` �
[m�`i2` Ukd T2`+2MiV HBp2 BM 2ti2M/2/ ?Qmb2?QH/b i?�i BM+Hm/2 Qi?2`
`2H�iBp2UbV r?BH2 d T2`+2Mi Bb T�`i Q7 � +QKTQbBi2 ?Qmb2?QH/- /2}M2/ �b
?Qmb2?QH/ rBi? QM2 Q` KQ`2 7�KBHv Mm+H2B iQ;2i?2` rBi? MQM@`2H�iBp2bX
*QKT�`BM; �+`Qbb i?2 i?`22 ivT2b Q7 ?Qmb2?QH/b- i?2 `BbF Q7 TQp2`iv
Bb ?B;?2bi 7Q` +?BH/`2M BM 2ti2M/2/ 7�KBHB2b UM2�`Hv jy T2`+2Mi ?B;?2`
`2H�iBp2 iQ i?2 M�iBQM�H �p2`�;2V- �Hi?Qm;? i?2 K�;MBim/2 Q7 i?2 2z2+i
/2+`2�b2b BM i?2 KmHiBp�`B�i2 `2;`2bbBQMbX *Q``2H�iBQMb rBi? i?2 �;2
�M/ K�`Bi�H bi�imb Q7 i?2 ?Qmb2?QH/ ?2�/ �`2 bQK2r?�i �K#B;mQmb-
TQbbB#Hv /m2 iQ bQK2 /2;`22 Q7 +QHHBM2�`Biv #2ir22M i?2 2tTH�M�iQ`v
p�`B�#H2b BM Qm` KQ/2HX

h?2 2/m+�iBQM�H �ii�BMK2Mi Q7 i?2 ?Qmb2?QH/ ?2�/ Bb � +`BiB+�H
/2i2`KBM�Mi Q7 2tT2M/Bim`2 T2` +�TBi� �M/ +?BH/`2MǶb TQp2`iv bi�imbX
_2H�iBp2 iQ +?BH/`2M r?Qb2 ?Qmb2?QH/ ?2�/ +QKTH2i2/ QMHv T`BK�`v
b+?QQHBM;- HBpBM; rBi? � ?2�/ r?Q ?�b }MBb?2/ b2MBQ` b2+QM/�`v
Q` pQ+�iBQM�H b+?QQHBM; �//b 9 iQ 8 T2`+2Mi iQ +?BH/`2MǶb 7�KBHv
2tT2M/Bim`2X h2`iB�`v 2/m+�iBQM �//b M2�`Hv Rk T2`+2Mi �M/ `2/m+2b
i?2 T`Q#�#BHBiv Q7 +?BH/ TQp2`iv #v ky iQ ke T2`+2Mi- /2T2M/BM;
QM i?2 TQp2`iv i?`2b?QH/ mb2/X aBKBH�` T�ii2`Mb �`2 Q#b2`p2/
r?2M +QMbB/2`BM; i?2 ?B;?2bi 2/m+�iBQM H2p2H Q#i�BM2/ #v �Mv Qi?2`
?Qmb2?QH/ K2K#2`X

6�KBHB2bǶ K�BM bQm`+2 Q7 BM+QK2 �M/ Q++mT�iBQM Q7 i?2 ?Qmb2?QH/
?2�/ �HbQ ?�p2 � bi`QM; BM~m2M+2X L�iBQMrB/2- bQK2 9k T2`+2Mi Q7
+?BH/`2M HBp2 BM ?Qmb2?QH/b i?�i /2`Bp2 KQbi Q7 i?2B` BM+QK2 7`QK rQ`F
BM i?2 b2`pB+2 b2+iQ`c jy T2`+2Mi `2Hv KQbiHv QM �;`B+mHim`�H rQ`Fc kj
T2`+2Mi QM rQ`F BM i?2 BM/mbi`v b2+iQ`c �M/ H2bb i?�M 9 T2`+2Mi Q7
+?BH/`2M �`2 T�`i Q7 7�KBHB2b r?QǶb K�BM bQm`+2 Q7 BM+QK2 Bb `2KBii�M+2b-
T2MbBQMb- Q` BMp2biK2MibX �;`B+mHim`2 Bb bi`QM;Hv +Q``2H�i2/ rBi?
HQr2` HBpBM; bi�M/�`/b 7Q` +?BH/`2M- 2p2M �7i2` +QMi`QHHBM; 7Q` i?2 7�+i
i?�i 7�`K2`b ?�p2 HQr2` H2p2Hb Q7 2/m+�iBQM QM �p2`�;2X *?BH/`2M BM
�;`B+mHim`�H ?Qmb2?QH/b �`2 ey iQ dy T2`+2Mi KQ`2 HBF2Hv iQ HBp2 #2HQr
�Mv Q7 i?2 M�iBQM�H Q` BMi2`M�iBQM�H TQp2`iv HBM2b `2H�iBp2 iQ i?2B` T22`b
rBi? 7�KBHB2b KQbiHv �+iBp2 BM i?2 b2`pB+2 b2+iQ`X h?2B` 2tT2M/Bim`2 T2`
+�TBi� Bb RR T2`+2Mi HQr2`X *?BH/`2M �`2 �HbQ KQ`2 HBF2Hv iQ 2tT2`B2M+2
HQr2` HBpBM; bi�M/�`/b B7 i?2B` ?2�/ Q7 ?Qmb2?QH/ Bb b2H7@2KTHQv2/ Q`
MQi rQ`FBM;X

kX9 *?�Ti2` bmKK�`v

AM i?Bb +?�Ti2`- r2 mb2/ � KQM2i�`v �TT`Q�+? iQ /2}MBM; TQp2`ivX
*?BH/`2M r2`2 +H�bbB}2/ �b #2BM; TQQ` B7 i?2v HBp2 BM � ?Qmb2?QH/ rBi? �M
2tT2M/Bim`2 T2` +�TBi� #2HQr � +2`i�BM TQp2`iv i?`2b?QH/X AKTQ`i�Mi



Rd

bmKK�`v TQBMib BM+Hm/2 i?2 7QHHQrBM;,

Ç AM kyRe- RRXj KBHHBQM +?BH/`2M mM/2` i?2 �;2 Q7 R3 v2�`b Ĝ Q` RjXj
T2`+2Mi Q7 i?2 iQi�H +?BH/ TQTmH�iBQM Ĝ r2`2 HBpBM; BM ?Qmb2?QH/b
#2HQr i?2 M�iBQM�H TQp2`iv HBM2 b2i #v "SaX lbBM; BMi2`M�iBQM�H
bi�M/�`/b- QM2 BM i?`22 +?BH/`2M UjjXR T2`+2MiV +�M #2 +H�bbB}2/ �b
HBpBM; BM 2ti`2K2 Q` KQ/2`�i2 TQp2`ivX

Ç *?BH/`2M �`2 KQ`2 2tTQb2/ iQ TQp2`iv i?�M i?2 `2bi Q7 i?2
TQTmH�iBQM- H�`;2Hv #2+�mb2 TQQ`2` ?Qmb2?QH/b i2M/ iQ ?�p2 KQ`2
+?BH/`2M i?�M �|m2Mi ?Qmb2?QH/bX q?BH2 +?BH/`2M �++QmMi 7Q` QM2
i?B`/ Ujj T2` +2MiV Q7 i?2 iQi�H TQTmH�iBQM- i?2v K�F2 mT Qp2` 9y
T2` +2Mi Q7 i?2 TQTmH�iBQM HBpBM; #2HQr i?2 Q{+B�H TQp2`iv HBM2X

Ç :2Q;`�T?B+ /BbT�`BiB2b BM TQp2`iv `�i2b �`2 H�`;2X AM bQK2 T`QpBM+2b-
�`QmM/ � i?B`/ Q7 +?BH/`2M 7�HH #2HQr i?2 Q{+B�H TQp2`iv HBM2- �M/ BM
Qi?2`b- H2bb i?�M e T2`+2MiX >Qr2p2`- +?BH/ TQp2`iv Bb MQi bT�iB�HHv
+QM+2Mi`�i2/ �M/ Bi Bb � +?�HH2M;2 BM #Qi? `m`�H �M/ m`#�M �`2�bX
"2ir22M jR iQ 9R T2`+2Mi Q7 TQQ` +?BH/`2M HBp2 BM m`#�M �`2�b-
/2T2M/BM; QM i?2 TQp2`iv HBM2 mb2/X

Ç h?2 `BbF Q7 TQp2`iv p�`B2b #v BM/BpB/m�H �M/ ?Qmb2?QH/ +?�`�+i2`@
BbiB+bX � F2v 7�+iQ` BM~m2M+BM; i?2 TQp2`iv bi�imb Q7 +?BH/`2M Bb
i?2 bBx2 �M/ +QKTQbBiBQM Q7 i?2 ?Qmb2?QH/ i?2v #2HQM; iQX :B`Hb
�M/ #Qvb ?�p2 i?2 b�K2 TQp2`iv `BbF- #mi +?BH/`2M BM 72K�H2@?2�/2/
?Qmb2?QH/ i2M/ iQ #2 rQ`b2 QzX h?2 2KTHQvK2Mi bi�imb Q7 T�`2Mib
�M/ K�BM bQm`+2 Q7 ?Qmb2?QH/ BM+QK2 �`2 +`BiB+�H /2i2`KBM�Mib- rBi?
+?BH/`2M BM �;`B+mHim`�H ?Qmb2?QH/b KQbi �i `BbF Q7 2tT2`B2M+BM; HQr2`
HBpBM; bi�M/�`/bX

Ç AM/B+�iQ`b Q7 +?BH/ TQp2`iv �`2 p2`v b2MbBiBp2 iQ i?2 +?QB+2 Q7 TQp2`iv
HBM2X 6Q` BMbi�M+2- � /Qm#HBM; Q7 i?2 M�iBQM�H TQp2`iv HBM2 H2�/b iQ
� KQ`2 i?�M 7Qm`@7QH/ BM+`2�b2 BM i?2 M�iBQM�H +?BH/ TQp2`iv `�i2-
7`QK RjXj T2`+2Mi iQ 8dXR T2`+2MiX h?2 `�MFBM; Q7 T`QpBM+2b �HbQ
/2T2M/b QM i?2 TQp2`iv i?`2b?QH/X



*?�Ti2` j

"2vQM/ i?2 bM�Tb?Qi,
� /vM�KB+ pB2r Q7 +?BH/
TQp2`iv

h?Bb +?�Ti2` +�``B2b Qmi � /vM�KB+ �M�HvbBb Q7 +?BH/ TQp2`iv BM
AM/QM2bB� mbBM; HQM;Bim/BM�H /�i� 7`QK i?2 ala1L�a S�M2H kyRRĜ
kyR8X h?2 T�M2H bm`p2v T`QpB/2b `2T2�i2/ Q#b2`p�iBQMb Qp2` � }p2@v2�`
T2`BQ/ QM i?2 b�K2 b2i Q7 ?Qmb2?QH/bX Ai Bb i?2`27Q`2 mMB[m2Hv bmBi2/
7Q` �M �M�HvbBb Q7 TQp2`iv i`�MbBiBQMb �M/ r2H7�`2 KQ#BHBivX q2 bi�`i
#v /2b+`B#BM; i?2 /�i� bQm`+2 �M/ K2i?Q/bX L2ti- r2 2t�KBM2 i?2
2ti2Mi Q7 +?BH/ TQp2`iv /vM�KB+b- BX2X KQp2K2Mib �#Qp2 �M/ #2HQr
/Bz2`2Mi TQp2`iv HBM2bX AM i?2 H�bi b2+iBQM r2 im`M Qm` �ii2MiBQM iQ
`2H�iBp2 KQ#BHBiv Ĝ i?�i Bb- +?�M;2b BM ?Qmb2?QH/bǶ `2H�iBp2 TQbBiBQM BM
i?2 r2H7�`2 /Bbi`B#miBQMX h?2 +?�Ti2` +HQb2b rBi? � #`B27 bmKK�`vX

jXR .�i� �M/ K2i?Q/b

h?2 T�M2H /�i� mb2/ BM i?Bb +?�Ti2` r�b T`QpB/2/ #v "Sa �M/
+Qp2`b }p2 r�p2b Q7 /�i� +QHH2+iBQM #2ir22M kyRR �M/ kyR8X h?2
Q`B;BM�H b�KTH2 BM kyRR +QMbBbi2/ Q7 Ry-yyy ?Qmb2?QH/b bT`2�/ �+`Qbb �HH
T`QpBM+2b Q7 AM/QM2bB�X "Sa /B/ MQi i`�+F bTHBi@Qz ?Qmb2?QH/b Q` i?Qb2
i?�i `2HQ+�i2/ iQ �MQi?2` �`2�- 2t+2Ti r?2M i?2 ?Qmb2?QH/ KQp2/ iQ �
M2�`#v HQ+�iBQM rBi?BM i?2 b�K2 b�KTHBM; �`2�X Pp2`�HH- i?`22 BM 7Qm`
?Qmb2?QH/b Ud8 T2`+2MiV �M/ eN T2`+2Mi Q7 BM/BpB/m�Hb Q#b2`p2/ BM i?2
kyRR b�KTH2 `2K�BM2/ BM i?2 b�KTH2 Qp2` i?2 }p2@v2�` T2`BQ/X

1�+? ?Qmb2?QH/ BM i?2 b�KTH2 r�b ;Bp2M � mMB[m2 B/2MiB}+�iBQM
MmK#2`- #mi i?2 T`Q+2bb Q7 K�i+?BM; BM/BpB/m�Hb �+`Qbb r�p2b r�b
+QKTHB+�i2/ #v � H�+F Q7 +QMbBbi2Mi B/2MiB}2`b 7Q` ?Qmb2?QH/ K2K#2`bX



RN

hQ �//`2bb i?Bb Bbbm2- � ai�i� b+`BTi r�b /2p2HQT2/ 7Q` "Sa iQ
mM/2`i�F2 bi`BM;@#�b2/ K�i+?BM; i2+?MB[m2b #�b2/ QM i?2 M�K2b Q7
?Qmb2?QH/ K2K#2`b- `2HvBM; QM i?2 ai�i� K�i+?Bi `QmiBM2X h?2 b+`BTi
2KTHQv2/ � b2[m2MiB�H K�i+?BM; T`Q+2bb mbBM; i?2 #B;`�K- i`B;`�K �M/
bQmM/2t �H;Q`Bi?KbX AM �//BiBQM- +?2+Fb QM /2KQ;`�T?B+ p�`B�#H2b
BM+Hm/BM; �;2 �M/ b2t Q7 BM/BpB/m�Hb r2`2 mb2/ �HQM;bB/2 i?2 bi`BM;@
#�b2/ �H;Q`Bi?Kb iQ 2Mbm`2 � ?B;? /2;`22 Q7 +QM}/2M+2 BM i?2 K�i+?BM;
T`Q+2bbX

�b r2 7Q+mb QM TQp2`iv i`�MbBiBQMb �M/ KQ#BHBiv- i?2 �M�HvbBb r�b
`2bi`B+i2/ iQ � #�H�M+2/ T�M2H Q7 ?Qmb2?QH/b i?�i r2`2 bm++2bb7mHHv
BMi2`pB2r2/ BM 2�+? Q7 i?2 }p2 v2�`b rBi? MQM@KBbbBM; 2tT2M/Bim`2
/�i�X 6Qm` Qmi Q7 i?2 ed b�KTHBM; bi`�i� U/2}M2/ �b m`#�M �M/ `m`�H
�`2�b BM i?2 +QmMi`vǶb T`QpBM+2bV ?�/ iQ #2 /`QTT2/ 7`QK i?2 #�H�M+2/
T�M2H �b MQ +QKTH2i2 /�i� r�b �p�BH�#H2 7Q` b2H2+i2/ v2�`b /m2 iQ Bbbm2b
rBi? i?2 }2H/rQ`F, m`#�M E�HBK�Mi�M "�`�i- m`#�M S�Tm� "�`�i-
�M/ m`#�M �M/ `m`�H S�Tm�X �b H2bb i?�M k T2`+2Mi Q7 ?Qmb2?QH/b
rBi? +?BH/`2M �`2 HQ+�i2/ BM i?2b2 bi`�i�- `2KQpBM; i?2K Bb mMHBF2Hv
iQ BMi`Q/m+2 �Mv bB;MB}+�Mi #B�b BM i?2 M�iBQM�H �;;`2;�i2 };m`2bX
q?2M mbBM; +?BH/`2M �b i?2 mMBi Q7 �M�HvbBb- r2 7m`i?2` `2bi`B+i i?2
�M�HviB+ b�KTH2 iQ � #�H�M+2/ T�M2H Q7 ?Qmb2?QH/b rBi? +?BH/`2M Ĝ i?�i
Bb- ?Qmb2?QH/b +QMi�BMBM; BM/BpB/m�Hb mM/2` i?2 �;2 Q7 R3 v2�`b BM kyR8
i?�i r2`2 bm++2bb7mHHv BMi2`pB2r2/ BM 2�+? Q7 i?2 }p2 r�p2b Q7 /�i�
+QHH2+iBQMX h?Bb K2�Mb i?�i i?2 +?BH/@7Q+mb2/ �M�HvbBb 7QHHQrb i?Qb2
T�M2H ?Qmb2?QH/b i?�i ?�/ +?BH/`2M �;2/ `Qm;?Hv y iQ Rj v2�`b BM kyRRX

AM Q`/2` iQ �/Dmbi i?2 #�H�M+2/ T�M2H 7Q` i?2 T`2b2M+2 Q7 �ii`BiBQM- r2
+QMbi`m+i2/ M2r r2B;?ib mbBM; � HQ;BbiB+ `2;`2bbBQM KQ/2H +QKTmiBM;
i?2 HBF2HB?QQ/ i?�i ?Qmb2?QH/b `2K�BM BM i?2 T�M2H #�b2/ QM b2H2+i2/
+?�`�+i2`BbiB+bX h?2 T`2/B+i2/ T`Q#�#BHBiB2b r2`2 2biBK�i2/ �M/ i?2
/�i� `�MF2/ �++Q`/BM; iQ /2+BH2b Q7 i?2 T`2/B+i2/ T`Q#�#BHBiB2bX h?2
�ii`BiBQM@�/Dmbi2/ r2B;?ib 7Q` i?2 }p2@T2`BQ/ #�H�M+2/ T�M2H /�i� r2`2
i?2M +�H+mH�i2/ �b i?2 T`Q/m+i Q7 i?2 kyRR +`Qbb@b2+iBQM�H r2B;?ib �M/
i?2 `2+BT`Q+�H Q7 i?2 K2�M 2KTB`B+�H `2bTQMb2 `�i2 7Q` 2�+? /2+BH2 Q7
i?2 T`2/B+i2/ T`Q#�#BHBiB2b 2biBK�i2/ 7`QK i?2 }ii2/ KQ/2HX h?2b2
r2B;?ib r2`2 i`BKK2/ �i i?2 Rbi �M/ NNi? T2`+2MiBH2X 6BM�HHv- �
TQbi@bi`�iB}+�iBQM +Q``2+iBQM 7�+iQ` r�b �TTHB2/ #�b2/ QM i?2 iQi�H
?Qmb2?QH/ TQTmH�iBQM #v T`QpBM+2X S2`bQM r2B;?ib r2`2 /2`Bp2/ #v
KmHiBTHvBM; ?Qmb2?QH/ r2B;?ib #v i?2 MmK#2` Q7 ?Qmb2?QH/ K2K#2`b
BM kyR8X

Cmbi HBF2 BM i?2 T`2pBQmb +?�Ti2`- Qm` K2�bm`2 Q7 2+QMQKB+ r2HH@
#2BM; Bb KQMi?Hv ?Qmb2?QH/ 2tT2M/Bim`2 T2` +�TBi�X h?Bb K2�Mb i?�i
r2 7QHHQr i?2 bi�M/�`/ T`�+iB+2 mb2/ BM TQp2`iv `2b2�`+? BM AM/QM2bB�
Ĝ BX2X- r2 �bbmK2 i?�i iQi�H ?Qmb2?QH/ 2tT2M/Bim`2 Bb 2[m�HHv b?�`2/
�KQM; ?Qmb2?QH/ K2K#2`b �M/ /BpB/2 Bi #v ?Qmb2?QH/ bBx2 iQ 2M�#H2
+QKT�`BbQMb �+`Qbb ?Qmb2?QH/b Q7 /Bz2`2Mi bBx2X h?2 m`#�M �M/ `m`�H
T`QpBM+B�H TQp2`iv HBM2b T`QpB/2/ #v "Sa r2`2 mb2/ �b /2~�iQ`b iQ
�/Dmbi ?Qmb2?QH/ 2tT2M/Bim`2b 7Q` bT�iB�H /Bz2`2M+2b BM i?2 +Qbi Q7



ky

HBpBM;X

6BM�HHv- Bi #2�`b MQiBM; i?�i i?2 /�i� BM i?2 T�M2H r2`2 +QHH2+i2/ �i
� bBM;H2 TQBMi BM iBK2 2�+? v2�`X Pm` �M�HvbBb 7Q+mb2b QM /2b+`B#BM;
i`�MbBiBQMb #2ir22M /Bz2`2Mi r�p2b Q7 i?2 T�M2H- #mi r2 /Q MQi Q#b2`p2
r?�i ?�TT2Mb iQ ?Qmb2?QH/b BM i?2 BMi2`K2/B�i2Hv KQMi?b #2ir22M
BMi2`pB2rbX 6Q` 2t�KTH2- B7 � ?Qmb2?QH/ Bb 7QmM/ iQ #2 TQQ` BM irQ
+QMb2+miBp2 v2�`b- r2 �bbmK2 i?�i Bib H2p2H Q7 2tT2M/Bim`2 /B/ MQi
BM+`2�b2 �#Qp2 i?2 TQp2`iv HBM2 #2ir22M i?2 }`bi �M/ b2+QM/ BMi2`pB2rX

jXk *?BH/ TQp2`iv /vM�KB+b

h?2 T`2pBQmb +?�Ti2` �M�Hvb2/ i?2 bBim�iBQM Q7 +?BH/`2M #2HQr p�`BQmb
TQp2`iv HBM2b �i � ;Bp2M TQBMi BM iBK2- mbBM; /�i� 7`QK i?2 +`Qbb@
b2+iBQM�H ala1L�aX *?�M;2b BM i?2 M�iBQM�H TQp2`iv `�i2 +�M #2
2biBK�i2/ #v +QKT�`BM; irQ Q` KQ`2 bm+? bm`p2vb BM bm#b2[m2Mi v2�`bX
6Q` 2t�KTH2- i?2 M�iBQM�H +?BH/ TQp2`iv `�i2 r�b RjXd T2`+2Mi �++Q`/BM;
iQ i?2 ala1L�a +�``B2/ Qmi BM J�`+? kyR8 �M/ r2Mi /QrM bHB;?iHv
iQ RjXj T2`+2Mi BM i?2 ala1L�a +QM/m+i2/ BM J�`+? kyReX h?Bb K�v
H2�/ K�Mv iQ +QM+Hm/2 i?�i KQbi +?BH/`2M BM TQp2`iv BM kyR8 r2`2
biBHH BM TQp2`iv BM kyReX Ai +`2�i2b i?2 U7�Hb2V BKT`2bbBQM i?�i ǵi?2
TQQ`Ƕ �`2 � `2H�iBp2Hv }t2/- bi�iB+ ;`QmT i?�i +�M 2�bBHv #2 i�`;2i2/ 7Q`
BMi2`p2MiBQMbX

u2i- 2�+? +`Qbb@b2+iBQM�H bm`p2v /`�rb QM BM/2T2M/2Mi `�M/QK
b�KTH2b �M/ bQ i?2v �`2 mMHBF2Hv iQ HQQF �i i?2 b�K2 ?Qmb2?QH/bX
q?�i r2 ?�p2 Bb � +QHH2+iBQM Q7 QM2@Qz bM�Tb?Qib Q7 i?2 TQTmH�iBQM #mi-
rBi?Qmi bT2+B}+ BMbB;?ib BMiQ i?2 /vM�KB+b Q7 TQp2`iv- i?2 b�K2 TQp2`iv
`�i2 Q7 b�v Rj T2`+2Mi BM irQ v2�`b +QmH/ r2HH K�bF /vM�KB+ T`Q+2bb2b
`�M;BM; 7`QK +QKTH2i2 bi�;M�iBQM Ux2`Q KQ#BHBiv rBi? +?BH/`2M b22BM;
MQ +?�M;2 BM i?2B` r2H7�`2V iQ 2ti`2K2 pQH�iBHBiv UT2`72+i KQ#BHBiv r?2`2
�HH +?BH/`2M BM TQp2`iv BM QM2 v2�` KQp2/ �#Qp2 i?2 TQp2`iv i?`2b?QH/
�M/ r2`2 `2TH�+2/ #v Qi?2`b i?�i ?�/ T`2pBQmbHv #22M MQM@TQQ` BM i?2
M2ti v2�`VX h?2 T�M2H /�i� /2b+`B#2/ BM i?2 T`2pBQmb b2+iBQM ?2HTb mb
mM/2`bi�M/ ?Qr 7�KBHB2bǶ 2tT2M/Bim`2 +?�M;2b Qp2` iBK2- i?2 2ti2Mi iQ
r?B+? i?2v 2tT2`B2M+2 i2KTQ`�`v Q` T2`bBbi2Mi bT2HHb Q7 TQp2`iv- �M/
?Qr 7`2[m2MiHv i?2v KQp2 mT �M/ /QrM i?2 r2H7�`2 H�//2`X

q2 #2;BM Qm` �M�HvbBb #v HQQFBM; �i i?2 iQi�H MmK#2` Q7 v2�`b
+?BH/`2M bT2Mi #2HQr �Mv Q7 i?2 7Qm` TQp2`iv HBM2b mb2/ BM i?Bb `2TQ`iX
h�#H2 jXR b?Qrb i?�i �#Qmi d9 T2`+2Mi Q7 +?BH/`2M r2`2 HBpBM; BM
?Qmb2?QH/b r?Qb2 2tT2M/Bim`2b /B/ MQi 7�HH #2HQr i?2 M�iBQM�H TQp2`iv
i?`2b?QH/ Qp2` i?2 }p2@v2�` T2`BQ/ Q7 i?2 T�M2H bm`p2vX L2�`Hv R9
T2`+2Mi bT2Mi QM2 v2�` #2HQr i?2 "Sa TQp2`iv i?`2b?QH/- 8 T2`+2Mi
bT2Mi irQ v2�`b- �M/ d T2`+2Mi bT2Mi i?`22 Q` KQ`2 v2�`b #2HQr i?2
M�iBQM�H TQp2`iv i?`2b?QH/X Smi �MQi?2` r�v- QM2 BM 7Qm` +?BH/`2M Uke
T2`+2MiV BM i?2 #�H�M+2/ T�M2H 2tT2`B2M+2/ �i H2�bi QM2 v2�` #2HQr i?2
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M�iBQM�H TQp2`iv HBM2X h?2 T`QTQ`iBQM Q7 +?BH/`2M T2`bBbi2MiHv TQQ` BM
2�+? T2`BQ/ Bb `2H�iBp2Hv HQr UH2bb i?�M k T2`+2MiVX � bBKBH�` T�ii2`M
2K2`;2b r?2M r2 mb2 i?2 BMi2`M�iBQM�H 0RXN � /�v UBM kyRR SSSV �b i?2
TQp2`iv i?`2b?QH/X >Qr2p2`- r?2M K2�bm`2/ �;�BMbi i?2 BMi2`M�iBQM�H
i?`2b?QH/ 7Q` KQ/2`�i2 �M/ b2p2`2 TQp2`iv Q7 la0 jXR T2` T2`bQM T2`
/�v- r2 }M/ Km+? ?B;?2` H2p2Hb Q7 i2KTQ`�H TQp2`ivX aQK2 e9 T2`+2Mi
Q7 +?BH/`2M r2`2 HBpBM; BM ?Qmb2?QH/b i?�i +�M #2 +H�bbB}2/ �b TQQ` BM
�i H2�bi QM2 Q7 i?2 8 v2�`bX

u2�`b #2HQr
TQp2`iv HBM2

LSG
UWV

LSG t k
UWV

0RXN USSSV
UWV

0jXR USSSV
UWV

y Qmi Q7 8 v2�`b d9 ky de je
R Qmi Q7 8 v2�`b R9 Ry Rj Re
k Qmi Q7 8 v2�`b 8 N 8 RR
j Qmi Q7 8 v2�`b 9 RR j RR
9 Qmi Q7 8 v2�`b k Re k Rk
8 Qmi Q7 8 v2�`b R j9 R R9
hQi�H Ryy Ryy Ryy Ryy

h�#H2 jXR, S2`+2Mi�;2 /Bbi`B#miBQM Q7
+?BH/`2M �++Q`/BM; iQ iQi�H MmK#2` Q7
v2�`b #2HQr i?2 /Bz2`2Mi TQp2`iv HBM2b-
kyRR@kyR8

h?2 BM+B/2M+2 �M/ T2`bBbi2M+2 Q7 TQp2`iv Bb ?B;?2` BM `m`�H i?�M BM
m`#�M �`2�bX 6Q` BMbi�M+2- Dmbi Qp2` jR T2`+2Mi Q7 +?BH/`2M BM `m`�H �`2�b
r2`2 #2HQr i?2 M�iBQM�H TQp2`iv HBM2 �i H2�bi QM+2 Qp2` i?2 T2`BQ/ kyRR
iQ kyR8 +QKT�`2/ rBi? kR T2`+2Mi Q7 +?BH/`2M BM m`#�M �`2�bX h?Qb2
BM `m`�H �`2�b �HbQ ?�/ � ?B;?2` +?�M+2 Q7 bT2M/BM; irQ Q` KQ`2 v2�`b
#2HQr i?2 TQp2`iv i?`2b?QH/ +QKT�`2/ rBi? i?2B` m`#�M T22`bX

h�#H2 jXk i�F2b � bHB;?iHv /Bz2`2Mi �TT`Q�+? #v 7Q+mbBM; QM i?2
MmK#2` Q7 TQp2`iv bT2HHb 2tT2`B2M+2/ #v +?BH/`2MǶb ?Qmb2?QH/b BM
i?2 }p2 r�p2b Q7 i?2 T�M2H bm`p2vX � TQp2`iv bT2HH Bb /2}M2/ �b
bT2M/BM; QM2 Q` KQ`2 +QMb2+miBp2 v2�`b #2HQr i?2 M�iBQM�H TQp2`iv HBM2X
Pp2`�HH- M2�`Hv QM2 BM }p2 +?BH/`2M BM i?2 #�H�M+2/ T�M2H r2`2 HBpBM;
BM ?Qmb2?QH/b i?�i 2tT2`B2M+2/ QM2 bT2HH #2HQr i?2 M�iBQM�H TQp2`iv
HBM2- r?BH2 Dmbi Qp2` e T2`+2Mi 2tT2`B2M+2/ irQ Q` i?`22 TQp2`iv bT2HHbX
J2�bm`2/ �;�BMbi i?2 0jXR@�@/�v@HBM2 UBM kyRR SSSV - bQK2 9d T2`+2Mi
Q7 +?BH/`2M 2tT2`B2M+2/ QM2 TQp2`iv bT2HH- r?BH2 Rd T2`+2Mi 2tT2`B2M+2/
irQ Q` KQ`2 bT2HHbX

LmK#2` Q7
TQp2`iv bT2HHb

LSG
UWV

LSG t k
UWV

0RXN USSSV
UWV

0jXR USSSV
UWV

y d9 ky de je
R ky 8y RN 9d
k e RN 8 Re
j R R y R
hQi�H Ryy Ryy Ryy Ryy

h�#H2 jXk, S2`+2Mi�;2 /Bbi`B#miBQM
Q7 +?BH/`2M �++Q`/BM; iQ MmK#2` Q7
TQp2`iv bT2HHb- kyRR@kyR8

h�#H2 jXj 7Q+mb2b QM �MMm�H TQp2`iv 2tBi �M/ 2Mi`v `�i2bX h?2
TQp2`iv 2tBi `�i2 7Q` � ;Bp2M v2�` t Bb /2}M2/ �b i?2 T`QTQ`iBQM #2HQr
i?2 TQp2`iv HBM2 BM v2�` t Q7 i?2 T�M2H bm`p2v �M/ �#Qp2 i?2 TQp2`iv



kk

LSG LSG t k 0RXN USSSV 0 jXR USSSV

1Mi`v
`�i2

1tBi
`�i2

1Mi`v
`�i2

1tBi
`�i2

1Mi`v
`�i2

1tBi
`�i2

1Mi`v
`�i2

1tBi
`�i2

kyRR@kyRk 9 dy kj kk 9 dy R9 j9
kyRk@kyRj e 8R k8 Rd 8 8e Rd k3
kyRj@kyR9 e 93 k8 Re j 8e Rk j9
kyR9@kyR8 9 89 kk R3 k eR RR jd
�p2`�;2 8 8e k9 R3 9 eR R9 jj

h�#H2 jXj, _�i2b Q7 TQp2`iv 2Mi`v �M/
TQp2`iv 2tBi 7Q` +?BH/`2MǶb ?Qmb2?QH/b-
kyRR@kyR8

HBM2 BM i?2 7QHHQrBM; v2�` t Y RX aBKBH�`Hv- i?2 TQp2`iv 2Mi`v `�i2 7Q`
v2�` t Bb /2}M2/ �b i?2 b?�`2 Q7 ?Qmb2?QH/b r?Qb2 `2TQ`i2/ bT2M/BM;
Bb �#Qp2 i?2 TQp2`iv HBM2 �i i?2 iBK2 Q7 i?2 BMi2`pB2r BM v2�` t �M/
r?Q 7�HH #2HQr i?2 TQp2`iv i?`2b?QH/ BM i?2 7QHHQrBM; v2�` t Y RX
SQp2`iv 2Mi`v `�i2b i2M/ iQ #2 Km+? bK�HH2` i?�M 2tBi `�i2b- #2+�mb2
i?2 MmK#2` Q7 T2QTH2 r?Q �`2 �#Qp2 i?2 TQp2`iv HBM2 Bb H�`;2` i?�M i?2
MmK#2` #2HQr i?2 i?`2b?QH/X

h�#H2 jXj b?Qrb i?�i- #2ir22M kyRR �M/ kyR8- r2HH �#Qp2 ?�H7 U8e
T2`+2Mi QM �p2`�;2V Q7 +?BH/`2M #2HQr i?2 M�iBQM�H HBM2 BM QM2 v2�` r2`2
MQ HQM;2` +H�bbB}2/ �b TQQ` � v2�` H�i2`X �M/- �KQM; i?Qb2 r?Q r2`2
�#Qp2 i?2 M�iBQM�H TQp2`iv HBM2 BM QM2 v2�`- bQK2 8 T2`+2Mi rQmH/ 7�HH
#2HQr Bi � v2�` H�i2`X h?Bb Bb 2[mBp�H2Mi iQ `Qm;?Hv jX8 KBHHBQM +?BH/`2M
2p2`v v2�`X J2�bm`2/ �;�BMbi i?2 ?B;?2bi TQp2`iv i?`2b?QH/ BM Qm`
�M�HvbBb Ĝ irB+2 i?2 M�iBQM�H TQp2`iv HBM2 Ĝ r2 Q#i�BM TQp2`iv 2Mi`v
�M/ 2tBi `�i2b Q7 k9 T2`+2Mi �M/ R3 T2`+2Mi- QM �p2`�;2X h?2`2 Bb-
i?2`27Q`2- � ?B;? /2;`22 Q7 im`MQp2` BM i?2 ǵTQQ`Ƕ TQTmH�iBQM 7`QK QM2
v2�` iQ i?2 M2ti- B``2bT2+iBp2 Q7 i?2 TQp2`iv HBM2 mb2/X h?Bb }M/BM;
Bb +QMbBbi2Mi rBi? i?2 `2H�iBp2Hv HQr T`QTQ`iBQM Q7 +?BH/`2M HBpBM; BM
T2`bBbi2MiHv TQQ` ?Qmb2?QH/bX

JQpBM; Qmi Q7 TQp2`iv Bb `�`2Hv � HBM2�` mTr�`/ T`Q+2bbX PM �p2`�;2-
�`QmM/ � [m�`i2` Uk8 T2`+2MiV Q7 i?Qb2 r?Q KQp2/ �#Qp2 i?2 M�iBQM�H
TQp2`iv HBM2 7�HH #�+F #2HQr i?2 HBM2 � v2�` H�i2` Ub22 6B;m`2 jXRVX >�H7
Q7 +?BH/`2M r?Q K�M�;2 iQ ;2i �#Qp2 i?2 pmHM2`�#BHBiv i?`2b?QH/ Q7
irB+2 i?2 M�iBQM�H TQp2`iv HBM2- 7�HH #�+FX h?2 T�M2H /�i�- i?2`27Q`2-
b?Qr � KQ`2 +QKTH2t �M/ pQH�iBH2 TB+im`2 Q7 TQp2`iv i?�M +QMp2MiBQM�H
TQp2`iv `2TQ`ib #�b2/ QM i?2 +`Qbb@b2+iBQM�H ala1L�a /QX

jXj JQ#BHBiv �b +?�M;2 BM `2H�iBp2 TQbBiBQM

h?2 T`2pBQmb b2+iBQM 7Q+mb2/ QM KQp2K2Mib �#Qp2 �M/ #2HQr � +2`i�BM
2tT2M/Bim`2 i?`2b?QH/ Ĝ i?2 TQp2`iv HBM2X q2 MQr #`Q�/2M i?2 �M�HvbBb
#v 2t�KBMBM; KQ#BHBiv Qp2` iBK2- /2}M2/ �b +?�M;2b BM ?Qmb2?QH/bǶ
`2H�iBp2 TQbBiBQM iQ Qi?2` ?Qmb2?QH/b BM i?2 2tT2M/Bim`2 /Bbi`B#miBQMX
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6B;m`2 jXR, S2`+2Mi�;2 Q7 +?BH/`2M r?Q
7�HH #�+F � v2�` �7i2` KQpBM; Qmi Q7
TQp2`iv- #v TQp2`iv HBM2- kyRj@kyR8
�p2`�;2

q2 HBM2 i?2 kyRR b�KTH2 mT BM �b+2M/BM; Q`/2` Q7 2tT2M/Bim`2 T2`
+�TBi�- �M/ bTHBi i?2 ?Qmb2?QH/b BMiQ Ryy 2[m�H@bBx2/ ;`QmTbX h?2
}`bi ;`QmT +QMbiBimi2b i?2 TQQ`2bi R T2`+2Mi Q7 ?Qmb2?QH/b- i?2 b2+QM/
;`QmT i?2 M2ti@TQQ`2bi R T2`+2Mi Q7 ?Qmb2?QH/b- �M/ bQ QM i?`Qm;?
iQ i?2 ?mM/`2/i? ;`QmT r?B+? `2T`2b2Mib i?2 r2�Hi?B2bi R T2`+2Mi Q7
?Qmb2?QH/bX h?Bb #�b2 bBim�iBQM Bb pBbm�HBb2/ BM i?2 iQT H27i ;`�T?
Ĝ iBiH2/ kyRR Uq�p2 RV Ĝ Q7 6B;m`2 jXkXR h?2`2 Bb � bi`BT 7Q` 2�+? R h?2 };m`2 r�b +`2�i2/ rBi? i?2 ai�i�

T�+F�;2 ǵi`�Mb+QHQ`THQiǶ /2p2HQT2/ #v
o�M E2`K- SX UkyRRVX

2tT2M/Bim`2 ;`QmT- rBi? i?2 TQQ`2bi ;`QmT �i i?2 #QiiQK Q7 i?2 ;`�T?
�M/ i?2 r2�Hi?B2bi ;`QmT �i i?2 iQTX .Bz2`2Mi +QHQm`b �`2 mb2/ iQ i�;
?Qmb2?QH/b BM i2`Kb Q7 i?2B` `2H�iBp2 TQbBiBQM BM kyRR, i?2 TQQ`2bi BM
kyRR rBi? i?2 /�`F2bi b?�/2 Q7 `2/- i?`Qm;? iQ i?2 r2�Hi?B2bi BM kyRR
rBi? i?2 /�`F2bi b?�/2 Q7 #Hm2X 6Q` H�i2` v2�`b- i?2 b�K2 +QMp2MiBQMb
�`2 K�BMi�BM2/, i?2 TQQ`2bi ;`QmT BM 2�+? v2�` Bb b?QrM BM i?2 bi`BT �i
i?2 #QiiQK Q7 i?�i v2�`Ƕb ;`�T? �M/ i?2 r2�Hi?B2bi ;`QmT 7Q` i?�i v2�`
BM i?2 iQT bi`BT- r?BH2 i?2 +QHQm`b `272` iQ ?Qmb2?QH/bǶ Q`B;BM�H TQbBiBQM
BM kyRRX

*?�M;2b BM ?Qmb2?QH/bǶ `2H�iBp2 TQbBiBQM Qp2` iBK2 �`2 pBbm�HBb2/ #v
i?2 2ti2Mi iQ r?B+? i?2 kyRR ;`QmTb Ĝ B/2MiB}2/ #v i?2 /Bz2`2Mi +QHQm`b
Ĝ �`2 7QmM/ BM /Bz2`2Mi bi`BTb 7`QK i?2B` Q`B;BM�H QM2 BM H�i2` v2�`bX A7
i?2`2 r2`2 MQ +?�M;2b BM `2H�iBp2 TQbBiBQM Qp2` iBK2- i?2 ;`�T?b 7Q`
H�i2` v2�`b rQmH/ #2 B/2MiB+�H iQ i?2 kyRR ;`�T?X >Qr2p2`- 6B;m`2 jXk
/2KQMbi`�i2b i?�i i?2`2 Bb � HQi Q7 KQ#BHBiv- 2p2M Qp2` b?Q`i T2`BQ/b
Qp2` iBK2X

q2 7m`i?2` 2t�KBM2 i?2 /2;`22 Q7 KQ#BHBiv #v �M�HvbBM; i?2
KQp2K2Mi Q7 +?BH/`2MǶb ?Qmb2?QH/b �+`Qbb 2tT2M/Bim`2 ;`QmTb #2ir22M
kyRR �M/ kyR8X hQ bBKTHv i?2 T`2b2Mi�iBQM Q7 `2bmHib- r2 mb2 /�i�
7`QK i?2 }`bi �M/ H�bi r�p2 Q7 i?2 T�M2H bm`p2v QMHv Ĝ bQ B;MQ`BM;
i?2 BMi2`K2/B�`v v2�`b Ĝ �M/ `2/2}M2 ;`QmTb BM i2`Kb Q7 i2Mi?b Q7
i?2 /Bbi`B#miBQM U�HbQ FMQrM �b /2+BH2bVX h�#H2 jX8 T`QpB/2b i?2 /2+BH2
i`�MbBiBQM K�i`Bt 7Q` i?2 #�H�M+2/ T�M2H- r2B;?i2/ mbBM; +?BH/`2M �b
i?2 mMBi Q7 �M�HvbBbX h?2 +2HH 2Mi`B2b b?Qr- 7Q` 2�+? /2+BH2 ;`QmT BM
kyRR- i?2 T2`+2Mi�;2 i?�i 2M/b mT BM 2�+? /2+BH2 ;`QmT Q7 i?2 kyR8
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2011 (Wave 1) 2012 (Wave 2)

2013 (Wave 3) 2014 (Wave 4)

2015 (Wave 5)

6B;m`2 jXk, oBbm�HBb�iBQM Q7 r2B;?i2/
T2`+2MiBH2 i`�MbBiBQM K�i`B+2b b?QrBM;
+?�M;2b BM `2H�iBp2 TQbBiBQM Q7 ?Qmb2@
?QH/b BM i?2 #�H�M+2/ T�M2H BM kyRk
iQ kyR8 +QKT�`2/ iQ i?2 #�b2 r�p2 BM
kyRR

/Bbi`B#miBQMX h?2 K�BM /B�;QM�H Ĝ ?B;?HB;?i2/ BM b?�/2/ ;`2v Ĝ b?Qrb
i?2 T2`+2Mi�;2 Q7 +?BH/`2M r?Q `2K�BM2/ BM i?2 b�K2 /2+BH2 ;`QmTX 6Q`
2t�KTH2- 9R T2`+2Mi Q7 i?Qb2 BM i?2 TQQ`2bi i2Mi? BM kyRR r2`2 �HbQ BM
i?2 TQQ`2bi /2+BH2 BM kyR8- r?BH2 8N T2`+2Mi KQp2/ Qmi Q7 i?2 #QiiQK
/2+BH2X �i i?2 Qi?2` 2M/ Q7 i?2 bT2+i`mK- jd T2`+2Mi Q7 i?Qb2 BM i?2
`B+?2bi i2Mi? BM kyRR `2K�BM2/ BM iQT /2+BH2 r?BH2 ej T2`+2Mi KQp2/
/QrM iQ � HQr2` 2tT2M/Bim`2 ;`QmTX

Pp2`�HH- r2 }M/ i?�i QMHv QM2 BM }p2 Ukk T2`+2MiV Q7 +?BH/`2M
r2`2 HBpBM; BM ?Qmb2?QH/b r?Qb2 `2H�iBp2 TQbBiBQM BM bQ+B2iv `2K�BM2/
pB`im�HHv mM+?�M;2/ Ĝ i?�i Bb- i?2v r2`2 BM i?2 b�K2 /2+BH2 ;`QmT BM
kyR8 �b BM kyRRX L2�`Hv jN T2`+2Mi 2tT2`B2M+2/ mTr�`/ KQ#BHBiv �M/
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i`�MbBiBQM2/ iQ � ?B;?2` 2tT2M/Bim`2 /2+BH2 ;`QmT- r?BH2 9y T2`+2Mi
KQp2/ BMiQ � HQr2` /2+BH2 #2ir22M kyRR �M/ kyR8X h?2`2 Bb �HbQ
bm#bi�MiB�H KQ#BHBiv Qp2` b?Q`i2` T2`BQ/b Q7 iBK2- 2p2M � bBM;H2 v2�`X
6Q` BMbi�M+2- #2ir22M kyR9 �M/ kyR8- jy T2`+2Mi Q7 +?BH/`2M bi�v2/ BM
i?2 b�K2 /2+BH2 ;`QmT- j9 T2`+2Mi KQp2/ mT �M/ je KQp2/ /QrMX 6Q`
�//BiBQM�H `2bmHib- b22 h�#H2 �Xd BM i?2 ai�iBbiB+�H �TT2M/BtX

.2+BH2 ;`QmT BM kyR8 U`Qr T2`+2Mi�;2V

.R .k .j .9 .8 .e .d .3 .N .Ry hQi�H

.2+BH2 ;`QmT BM kyRR

.R 9R kk Rj d d 9 j R R R Ryy

.k ke kk R3 Rk 3 e j k R k Ryy

.j Re kR Re R3 Rk 3 8 k k R Ryy

.9 R3 R9 Rj Rk R9 Rj d 8 k R Ryy

.8 Ry Rk Rk Rk Rj Re RR d 8 k Ryy

.e e 3 Ry Rj R8 Rk R9 RR 3 j Ryy

.d 9 d N RR 3 N RN R9 N N Ryy

.3 k 9 j N Ry Rk R9 R3 Re RR Ryy

.N k j 8 3 8 3 RR ky kk R8 Ryy

.Ry y k R j d d 3 RR k8 jd Ryy

h�#H2 jX8, q2B;?i2/ /2+BH2 i`�MbBiBQM
K�i`Bt 7Q` 2tT2M/Bim`2 T2` +�TBi� Q7
i?2 #�H�M+2/ T�M2H BM kyRR �M/ kyR8

6B;m`2 jXj, JQp2K2Mi Q7 +?BH/`2M
�+`Qbb [mBMiBH2b Q7 ?Qmb2?QH/ 2tT2M@
/Bim`2b T2` +�TBi� #2ir22M kyR9 �M/
kyR8



ke

6B;m`2 jXj BHHmbi`�i2b �MQi?2` r�v Q7 pBbm�HBbBM; b?Q`i@i2`K
KQp2K2MibX Ai mb2b �M �HHmpB�H /B�;`�K iQ THQi i?2 KQp2K2Mi Q7
+?BH/`2M �+`Qbb [mBMiBH2b BM kyR9 �M/ kyR8X q?BH2 i?Bb BK�;2 Bb H2bb
}M2@;`�BM2/ i?�M T`2pBQmb +?�`ib b?QrBM; `2H�iBp2 KQp2K2Mib �+`Qbb
T2`+2MiBH2b �M/ /2+BH2b Q7 i?2 M�iBQM�H /Bbi`B#miBQM- i?2 T�ii2`Mb �`2
bBKBH�`X

jX9 *?�Ti2` bmKK�`v

h?Bb +?�Ti2` 2M`B+?2/ Qm` �M�HvbBb QM +?BH/ TQp2`iv rBi? BM7Q`K�iBQM
7`QK � T�M2H bm`p2v i?�i i`�+F2/ i?2 b�K2 ?Qmb2?QH/b Qp2` � }p2@v2�`
#2ir22M kyRR �M/ kyR8X amKK�`v TQBMib BM+Hm/2 i?2 7QHHQrBM;,

Ç �Hi?Qm;? i?2 Q{+B�H +?BH/ TQp2`iv `�i2 r�b Rj T2`+2Mi BM kyRe-
irB+2 �b K�Mv +?BH/`2M Uke T2`+2MiV 2tT2`B2M+2/ �i H2�bi QM2 v2�`
#2HQr i?2 M�iBQM�H TQp2`iv HBM2 /m`BM; i?2 T`2+2/BM; }p2@v2�`
T2`BQ/X J2�bm`2/ �;�BMbi i?2 BMi2`M�iBQM�H 0jXR@�@/�v TQp2`iv HBM2-
e9 T2`+2Mi Q7 +?BH/`2M 2tT2`B2M+2/ �i H2�bi QM2 v2�` BM b2p2`2 Q`
KQ/2`�i2 TQp2`ivX

Ç h?2 +QKTQbBiBQM Q7 i?2 ;`QmT Q7 +?BH/`2M #2HQr i?2 TQp2`iv HBM2 Bb
+QMbi�MiHv +?�M;BM;- rBi? K�Mv 7�KBHB2b KQpBM; Qmi Q7 TQp2`iv �M/
Qi?2`b 7�HHBM; #2HQr i?2 TQp2`iv i?`2b?QH/ 2p2`v bBM;H2 v2�`X SQp2`iv
2Mi`v `�i2b p�`v #2ir22M 8 �M/ k9 T2`+2Mi �M/ TQp2`iv 2tBi `�i2b
#2ir22M R3 �M/ eR T2`+2Mi- QM �p2`�;2- /2T2M/BM; QM i?2 TQp2`iv
HBM2 mb2/X 6Q` BMbi�M+2- `Qm;?Hv jX8 KBHHBQM +?BH/`2M 72HH #2HQr i?2
Q{+B�H TQp2`iv HBM2 2p2`v v2�`X

Ç JQpBM; Qmi Q7 TQp2`iv Bb `�`2Hv � HBM2�` mTr�`/ T`Q+2bbX PM
�p2`�;2- �`QmM/ � [m�`i2` Uk8 T2`+2MiV Q7 i?Qb2 r?Q KQp2 �#Qp2
i?2 M�iBQM�H TQp2`iv HBM2 7�HH #�+F � v2�` H�i2`X � i?B`/ Q7 +?BH/`2M
`BbBM; �#Qp2 i?2 0jXR@�@/�v TQp2`iv HBM2 7�HH #�+F rBi?BM � v2�`X

Ç h?2`2 Bb MQ }t2/- bi�iB+ ;`QmT Q7 TQQ` +?BH/`2M i?�M +�M 2�bBHv #2
i�`;2i2/ 7Q` BMi2`p2MiBQMbX 6�KBHB2b 2tT2`B2M+2 � bB;MB}+�Mi /2;`22
Q7 KQ#BHBiv Ĝ #Qi? mTr�`/b �M/ /QrMr�`/b Ĝ 2p2M Qp2` b?Q`i T2`BQ/b
Q7 iBK2X aQ+B�H T`Qi2+iBQM T`Q;`�KK2b BM AM/QM2bB� b?QmH/ #2ii2`
`2+Q;MBb2 i?2b2 /vM�KB+bX



*?�Ti2` 9

"`Q�/2MBM; i?2 b+QT2,
JmHiB/BK2MbBQM�H +?BH/
/2T`Bp�iBQM

h?2 KQM2v@K2i`B+ �TT`Q�+?2b mb2/ BM i?2 T`2pBQmb +?�Ti2`b �`2
�`;m�#Hv i?2 /QKBM�Mi r�v Q7 /2}MBM; �M/ K2�bm`BM; TQp2`ivX
h?2`2 Bb- ?Qr2p2`- ;`QrBM; ;HQ#�H +QMb2Mbmb i?�i i?2v M22/ iQ #2
+QKTH2K2Mi2/ rBi? Qi?2` KmHiB/BK2MbBQM�H BM/B+�iQ`b Q7 TQp2`ivX
ambi�BM�#H2 .2p2HQTK2Mi :Q�H R- BM T�`iB+mH�`- �BKb iQ 2M/ TQp2`iv
BM �HH Bib 7Q`Kb #v kyjyX h?2 a.: i�`;2ib BM+Hm/2 #Qi? ;HQ#�H
�M/ M�iBQM�H@H2p2H +QKKBiK2Mib �M/ /Bz2` 7`QK i?2 JBHH2MMBmK
.2p2HQTK2Mi :Q�Hb UJ.:bV #v BM+Hm/BM; �M 2tTHB+Bi KmHiB/BK2MbBQM�H
7Q+mbX � 7Q+mb QM KmHiB/BK2MbBQM�H TQp2`iv Bb BKTQ`i�Mi iQ #2ii2`
mM/2`bi�M/ ?Qr +?BH/`2M �`2 2tT2`B2M+BM; TQp2`iv �M/ BM r?�i 7Q`K-
�M/ iQ �HHQr � KQ`2 Mm�M+2/ b2i Q7 TQHB+v `2bTQMb2b BM TQp2`iv@
`2/m+iBQM bi`�i2;B2bX

h?Bb +?�Ti2` T`QpB/2b �M Qp2`pB2r Q7 b2H2+i2/ }M/BM;b 7`QK i?2
KmHiB/BK2MbBQM�H +?BH/ TQp2`iv �M�HvbBb +�``B2/ Qmi BM +QHH�#Q`�iBQM
rBi? AM/QM2bB�Ƕb *2Mi`�H "m`2�m Q7 ai�iBbiB+b U"SaVX q2 bi�`i #v
/2b+`B#BM; i?2 K2i?Q/QHQ;vX L2ti- r2 T`2b2Mi /Bz2`2Mi K2�bm`2b Q7
+?BH/ /2T`Bp�iBQM #Qi? BM bBM;H2 /BK2MbBQMb �M/ KmHiBTH2 /BK2MbBQMb
bBKmHi�M2QmbHvX h?2 +?�Ti2` �HbQ �M�Hvb2b i?2 Qp2`H�T #2ir22M
KQM2i�`v TQp2`iv �M/ KmHiB/BK2MbBQM�H /2T`Bp�iBQMX q2 +�M +QM+Hm/2
rBi? � bmKK�`v Q7 i?2 K�BM }M/BM;bX



k3

9XR .�i� �M/ K2i?Q/b

h?2 +?BH/ KmHiB/BK2MbBQM�H /2T`Bp�iBQM �M�HvbBb r�b T2`7Q`K2/
7QHHQrBM; i?2 lLA*16 JmHiBTH2 Pp2`H�TTBM; .2T`Bp�iBQMb �M�HvbBb
UJP.�V K2i?Q/QHQ;v mbBM; i?2 ala1L�a kyRe /�i�b2iXR h?2 "Sa R 6Q` � /2i�BH2/ /2b+`BTiBQM Q7

i?2 JP.� K2i?Q/QHQ;v- b22, /2
L2m#Qm`;- *Xc *?�B- CXc /2 JBHHB�MQ-
JXc SH�p;Q- AX � wX q2B UkyRkVX ai2T@
#v@ai2T :mB/2HBM2b iQ i?2 JmHiBTH2
Pp2`H�TTBM; .2T`Bp�iBQM �M�HvbBb
UJP.�VX qQ`FBM; S�T2` kyRk@RyX
6HQ`2M+2, lLA*16 P{+2 Q7 _2b2�`+?X

�M�HviB+�H i2�K iQQF i?2 /2+BbBQM iQ �TTHv i?2 JP.� �TT`Q�+?
7QHHQrBM; � i`�BMBM; rQ`Fb?QT r?2`2 i?2 JP.� �TT`Q�+? r�b
/2b+`B#2/ �HQM;bB/2 i?2 �HFB`2@6Qbi2` K2i?Q/ �TT`Q�+? mb2/ #v i?2
JmHiB/BK2MbBQM�H SQp2`iv AM/2t UJSAVX h�#H2 9XR T`2b2Mib i?2 }M�H
+?QB+2 Q7 /BK2MbBQMb �M/ p�`B�#H2b �TTHB2/ BM i?2 JP.�X

h�#H2 9XR, .BK2MbBQMb- BM/B+�iQ`b �M/
/2T`Bp�iBQM +miQzb #v �;2 ;`QmT

AM HBM2 rBi? i?2 lLA*16 ;mB/2HBM2b- +?BH/`2M �`2 /2bB;M�i2/ �b MQi
/2T`Bp2/ BM BMbi�M+2b r?2`2 i?2 bT2+B}+ BM/B+�iQ` /Q2b MQi �TTHv Q`
/�i� /Q2b MQi 2tBbiX 6Q` 2t�KTH2- +?BH/`2M �;2b 8@N �`2 �miQK�iB+�HHv
/2bB;M�i2/ �b MQi /2T`Bp2/ 7Q` i?2 2�`Hv K�``B�;2 BM/B+�iQ` bBM+2 i?2
/�i� 7Q` K�``B�;2 bi�imb Bb +QHH2+i2/ 7Q` BM/BpB/m�Hb QH/2` i?�M N
v2�`b QH/X aBKBH�`Hv- BM7�Mib mM/2` Rk KQMi?b QH/ �`2 /2bB;M�i2/ �b
MQi /2T`Bp2/ 7Q` i?2 BKKmMBb�iBQM p�`B�#H2 �b i?2 7mHH BKKmMBb�iBQM
b+?2/mH2 +�M QMHv #2 +QKTH2i2/ 7QHHQrBM; i?2 }`bi v2�` �7i2` #B`i?X

6QHHQrBM; i?2 �HFB`2@6Qbi2` �TT`Q�+? iQ KmHiB/BK2MbBQM�H TQp2`iv
K2�bm`2K2Mi- i?2 K�BM BM/B+�iQ`b T`Q/m+2/ #v i?2 JP.� �TT`Q�+?
�`2 i?2 ?2�/+QmMi `�iBQ U>V- BMi2MbBiv Q7 /2T`Bp�iBQM U�V �M/ i?2



kN

�/Dmbi2/ ?2�/+QmMi BM/2t UM0VX h?2b2 �`2 /2}M2/ �b 7QHHQrb,

H =

∑n
i=1 yk
n

�M/
A =

∑qk
1 ck
qk.d

�M/
M0 = H ×A

r?2`2 M Bb i?2 iQi�H MmK#2` Q7 +?BH/`2M BM i?2 `272`2M+2 TQTmH�iBQMc
F Bb i?2 KmHiB/BK2MbBQM�H /2T`Bp�iBQM +miQz- 2[m�H iQ k BM i?2 +�b2 Q7
AM/QM2bB�c yk Bb i?2 KmHiB/BK2MbBQM�H /2T`Bp�iBQM bi�imb 7Q` 2�+? +?BH/
�++Q`/BM; iQ i?2 +miQz UFVc qk Bb i?2 MmK#2` Q7 KmHiB/BK2MbBQM�HHv
/2T`Bp2/ +?BH/`2Mc / Bb i?2 iQi�H MmK#2` Q7 /BK2MbBQMb mM/2`
+QMbB/2`�iBQM- 2[m�H iQ e BM i?2 +�b2 Q7 AM/QM2bB�c �M/ ck 4 . X yk
rBi? . `2T`2b2MiBM; i?2 iQi�H /2T`Bp�iBQM +QmMi 7Q` 2�+? +?BH/X h?2
�M�HvbBb Bb T2`7Q`K2/ b2T�`�i2Hv 7Q` 2�+? Q7 i?2 �;2 ;`QmTb �M/ i?2
Qp2`�HH �p2`�;2b �`2 +�H+mH�i2/ �b i?2 TQTmH�iBQM b?�`2 �/Dmbi2/ K2�MX

9Xk S`2p�H2M+2 Q7 bBM;H2 �M/ KmHiBTH2 /2T`Bp�iBQM

h�#H2 9Xk T`2b2Mib BM7Q`K�iBQM QM i?2 T`2p�H2M+2 Q7 /2T`Bp�iBQM BM 2�+?
Q7 i?2 bBt /BK2MbBQMb +QMbB/2`2/ BM Qm` �M�HvbBbX h?2 };m`2b `2~2+i
i?2 T2`+2Mi�;2b Q7 +?BH/`2M r?Q �`2 /2T`Bp2/ BM QM2 bT2+B}+ /BK2MbBQM-
`2;�`/H2bb Q7 r?2i?2` i?2v 2tT2`B2M+2 /2T`Bp�iBQMb BM Qi?2` /BK2MbBQMbX
h?2 ai�iBbiB+�H �MM2t T`QpB/2b KQ`2 /2i�BH2/ /�i� QM /2T`Bp�iBQM `�i2b
#v T`QpBM+2 �M/ Qi?2` #�+F;`QmM/ +?�`�+i2`BbiB+bX

h?2 7QHHQrBM; #`Q�/ T�ii2`b 2K2`;2,

Ç liBHBiB2b, Pp2`�HH- bQK2 8d T2`+2Mi Q7 AM/QM2bB�M +?BH/`2M H�+F
�++2bb iQ #�bB+ miBHBiB2b Ĝ i?�i Bb- i?2v /Q MQi ?�p2 �++2bb iQ BKT`Qp2/
r�i2` Q` b�MBi�iBQM 7�+BHBiB2b �i ?QK2 Q` i?2B` 7�KBHv mb2b bQHB/ 7m2Hb
Ubm+? � #`B[m2ii2b- +?�`+Q�H �M/ }`2rQQ/V 7Q` +QQFBM;X *?BH/`2M BM
`m`�H �`2�b �`2 RX3 iBK2 KQ`2 HBF2Hv iQ #2 /2T`Bp2/ BM i?Bb /BK2MbBQM
+QKT�`2/ rBi? i?2B` m`#�M T22`bX �i T`QpBM+B�H H2p2H- /2T`Bp�iBQM
`�i2b `�M;2 7`QK � HQr Q7 ke T2`+2Mi Q7 +?BH/`2M BM .EA C�F�`i� iQ
� ?B;? Q7 Ny T2`+2Mi BM Lmb� h2M;;�`� hBKm`X

Ç >2�Hi?, Cmbi Qp2` ?�H7 U8j T2`+2MiV Q7 +?BH/`2M �`2 +H�bbB}2/ �b
/2T`Bp2/ BM i?2 ?2�Hi? /BK2MbBQMX h?Bb K2�Mb i?�i i?2v /B/ MQi
`2+2Bp2 �HH #�bB+ p�++BM�iBQMb U7Q` vQmM; +?BH/`2M Rk@8N KQMi?bV
Q` �`2 MQi +Qp2`2/ #v �Mv 7Q`K Q7 ?2�Hi? BMbm`�M+2X �i i?2
�;;`2;�i2 H2p2H- i?2`2Ƕb HBiiH2 /Bz2`2M+2 #2ir22M m`#�M �M/ `m`�H
�`2�b #mi T`QpBM+B�H /BbT�`BiB2b �`2 T`QMQmM+2/- rBi? /2T`Bp�iBQM
`�i2b #2HQr kk T2`+2Mi BM amK�i2`� a2H�i�M iQ KQ`2 i?�M dy T2`+2Mi
BM E�HBK�Mi�M "�`�iX



jy

.BK2MbBQM *?BH/`2M
y@9 v2�`b

*?BH/`2M
8@Rd v2�`b

�HH +?BH/`2M
I R3 v2�`b

l`#�M �`2�b
a?2Hi2` ky Rd R3
S`Qi2+iBQM kR Rk R9
1/m+�iBQM jj RN kd
Lmi`BiBQM j8 je je
>2�Hi? dk 9k 8y
liBHBiB2b 9y 9y 9y

_m`�H �`2�b
a?2Hi2` kj kk kk
S`Qi2+iBQM j8 k9 kd
1/m+�iBQM j9 ke jj
Lmi`BiBQM jj jR jk
>2�Hi? 3k 9e 88
liBHBiB2b dj dj dj

L�iBQMrB/2
a?2Hi2` kR ky ky
S`Qi2+iBQM kd R3 ky
1/m+�iBQM jj kj jy
Lmi`BiBQM j9 jj j9
>2�Hi? dd 99 8j
liBHBiB2b 8e 8d 8d

h�#H2 9Xk, *?BH/ /2T`Bp�iBQM `�i2b #v
/BK2MbBQM UT2`+2Mi�;2bV- kyRe

Ç Lmi`BiBQM, Cmbi Qp2` QM2 BM i?`22 +?BH/`2M Uj9 T2`+2MiV �`2
+QMbB/2`2/ /2T`Bp2/ BM i?2 7QQ/ �M/ Mmi`BiBQM /BK2MbBQM Ĝ i?�i
Bb- i?2v HBp2 BM ?Qmb2?QH/b rBi? � +�HQ`B+ +QMbmKTiBQM #2HQr i?2
KBMBKmK /B2i�`v 2M2`;v `2[mB`2K2Mic i?�i /2`Bp2b KQ`2 i?�M j8
T2`+2Mi Q7 +�HQ`B2b 7`QK 7�ic Q` Ĝ 7Q` vQmM; +?BH/`2M mM/2` �;2 irQ
Ĝ /Q MQi `2+2Bp2 �;2@�TT`QT`B�i2 #`2�bi722/BM;X .2T`Bp�iBQM `�i2b
�`2 bHB;?iHv ?B;?2` BM m`#�M �`2�b i?�M BM `m`�H �`2�b �M/ T`QpBM+B�H
/Bz2`2M+2b `�M;2 7`QK N T2`+2Mi BM E2TmH�m�M "�M;F� "2HB iQ ed
T2`+2Mi BM S�Tm�X

Ç 1/m+�iBQM, aQK2 jy T2`+2Mi Q7 +?BH/`2M UjY v2�`bV �`2 +H�bbB}2/ �b
/2T`Bp2/ BM i?2 2/m+�iBQM /BK2MbBQM #2+�mb2 i?2v �`2 MQi �ii2M/BM;
T`2b+?QQH U7Q` j �M/ 9@v2�` QH/bV Q` MQi �ii2M/BM; b+?QQH BM i?2
�TT`QT`B�i2 ;`�/2 7Q` i?2B` �;2X .A uQ;v�F�`i� ?�b i?2 HQr2bi
/2T`Bp�iBQM `�i2 URe T2`+2MiV �M/ S�Tm� i?2 ?B;?2bi U8y T2`+2MiVX

Ç S`Qi2+iBQM, PM2 BM }p2 +?BH/`2M �`2 /2T`Bp2/ BM i?2 T`Qi2+iBQM
/BK2MbBQM Ĝ i?�i Bb- i?2v /Q MQi ?�p2 � #B`i? +2`iB}+�i2c 2M;�;2/
BM rQ`F /m`BM; i?2 r22F #27Q`2 i?2 bm`p2vc Q` r2`2 �H`2�/v K�``B2/
UB7 #2ir22M Ry@Rd v2�`b QH/VX .2T`Bp�iBQM `�i2b BM i?Bb /BK2MbBQM
�`2 M2�`Hv irQ iBK2b ?B;?2` BM `m`�H i?�M BM m`#�M �`2�b �M/ `�M;2
7`QK � HQr Q7 8 T2`+2Mi BM .A uQ;v�F�`i� iQ � ?B;? Q7 eR T2`+2Mi BM
S�Tm�X



jR

Ç a?2Hi2`, 6BM�HHv- ky T2`+2Mi Q7 +?BH/`2M H�+F �++2bb iQ �/2[m�i2
b?2Hi2` �b i?2v HBp2 � +`Qr/2/ +QM/BiBQMb Q` BM � ?Qmb2 r?2`2 i?2 ~QQ`
Bb K�/2 Q7 2�`i? Q` Qi?2` mMBKT`Qp2/ K�i2`B�HbX AM i?Bb /BK2MbBQM-
iQQ- i?2 ?B;?2bi /2T`Bp�iBQM `�i2b �`2 `2+Q`/2/ BM S�Tm� T`QpBM+2b
UeR T2`+2MiVX

�MQi?2` T2`bT2+iBp2 QM i?2 T`2p�H2M+2 Q7 +?BH/ /2T`Bp�iBQM Bb
T`QpB/2/ #v BM7Q`K�iBQM QM i?2 MmK#2` Q7 /2T`Bp�iBQMb i?�i +?BH/`2M
2tT2`B2M+2 QM �p2`�;2X 6B;m`2 9XR b?Qrb i?�i bQK2 Ry T2`+2Mi Q7
+?BH/`2M �`2 MQi /2T`Bp2/ BM �Mv /BK2MbBQMX h?2 KQ/�H UKQbi 7`2[m2MiV
p�Hm2 Bb irQ /2T`Bp�iBQMb- 2tT2`B2M+2/ #v M2�`Hv jy T2`+2Mi Q7 +?BH/`2MX
PMHv � bK�HH T`QTQ`iBQM Q7 +?BH/`2M UH2bb i?�M 7Qm` T2`+2MiV Bb /2T`Bp2/
BM 8 Q` �HH bBt /BK2MbBQMbX
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6B;m`2 9XR, S2`+2Mi�;2 /Bbi`B#miBQM
Q7 +?BH/`2M �++Q`/BM; iQ MmK#2` Q7
/2T`Bp�iBQMb 2tT2`B2M+2/- kyRe

h�#H2 9Xj T`QpB/2b �M Qp2`pB2r Q7 i?2 T`2p�H2M+2 Q7 KmHiBTH2 +?BH/
/2T`Bp�iBQM- iQ;2i?2` rBi? i?2 �p2`�;2 BMi2MbBiv Q7 /2T`Bp�iBQM �M/
i?2 �/Dmbi2/ ?2�/+QmMi K2�bm`2X L�iBQMrB/2- M2�`Hv MBM2 Qmi Q7 Ry
+?BH/`2M �`2 /2T`Bp2/ BM �i H2�bi QM2 /BK2MbBQMX �b BM/B+�i2/ #v i?2
�p2`�;2 BMi2MbBiv U�V- i?Bb ;`QmT Q7 +?BH/`2M Bb /2T`Bp2/ QM �p2`�;2 BM
jN T2`+2Mi Q7 i?2 bBt TQbbB#H2 /BK2MbBQMb- i?�i Bb- i?2v 2tT2`B2M+2 QM
�p2`�;2 kXj /2T`Bp�iBQMb bBKmHi�M2QmbHvX lbBM; � ?B;?2` +mi@Qz TQBMi
Q7 irQ Q` KQ`2 /BK2MbBQMb- e8 T2`+2Mi Q7 +?BH/`2M �`2 +H�bbB}2/ �b
/2T`Bp2/- r?BH2 je T2`+2Mi Q7 +?BH/`2M �`2 bBKmHi�M2QmbHv /2T`Bp2/ BM
i?`22 Q` KQ`2 �`2�bX

:2Q;`�T?B+ /BbT�`BiB2b �`2 T`QMQmM+2/X *?BH/`2M HBpBM; BM `m`�H
�`2�b 2tT2`B2M+2- QM �p2`�;2- � ?B;?2` MmK#2` Q7 /2T`Bp�iBQMb
+QKT�`2/ rBi? i?2B` T22`b HBpBM; BM m`#�M �`2�bX h?2 �p2`�;2 BMi2MbBiv
Q7 +?BH/ /2T`Bp�iBQM Bb �HbQ +QMbBbi2MiHv ?B;?2` BM `m`�H �`2�bX 6B;m`2
9Xk BHHmbi`�i2b /Bz2`2M+2b #2ir22M AM/QM2bB�Ƕb T`QpBM+2bX h?2 b?�`2 Q7
+?BH/`2M 2tT2`B2M+BM; k Q` KQ`2 /2T`Bp�iBQMb `�M;2b 7`QK � HQr Q7 9k
T2`+2Mi BM E2TmH�m�M _B�m iQ � ?B;? Q7 33 T2`+2Mi BM S�Tm� T`QpBM+2X
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*mi@Qz TQBMi .2T`Bp�iBQM
?2�/+QmMi U>V

�p2`�;2
BMi2MbBiv U�V

�/Dmbi2/ ?2�/@
+QmMi UM0V

l`#�M �`2�b
RY /2T`Bp�iBQMb 38Xj j8Xd jyX9
kY /2T`Bp�iBQMb 8eX3 98Xk k8Xd
jY /2T`Bp�iBQMb k3XR 8dX9 ReXR
9Y /2T`Bp�iBQMb NXN dyXN dXy
8Y /2T`Bp�iBQMb kXj 38Xj RXN

_m`�H �`2�b
RY /2T`Bp�iBQMb N9Xk 9kXR jNXe
kY /2T`Bp�iBQMb djX3 9NXR jeXk
jY /2T`Bp�iBQMb 9jXN 8NX3 keXj
9Y /2T`Bp�iBQMb RNXk dkX8 RjXN
8Y /2T`Bp�iBQMb 8X3 38XN 8Xy

L�iBQMrB/2
RY /2T`Bp�iBQMb 3NXd jNXy j8Xy
kY /2T`Bp�iBQMb e8Xj 9dX9 jRXy
jY /2T`Bp�iBQMb jeXy 83XN kRXk
9Y /2T`Bp�iBQMb R9X8 dkXy RyX8
8Y /2T`Bp�iBQMb 9Xy 38X3 jX8

h�#H2 9Xj, h?2 +?BH/ /2T`Bp�iBQM
?2�/+QmMi `�i2 U>V- BMi2MbBiv U�V �M/
�/Dmbi2/ ?2�/+QmMi `�iBQ UM0V- kyRe

0% 20% 40% 60% 80% 100%
Children with 2+ deprivations

 

 

Papua
Nusa Tenggara Timur

Maluku Utara
Maluku

Bengkulu
Sulawesi Tengah

Papua Barat
Lampung

Kalimantan Barat
Sumatera Utara
Sumatera Barat

Jambi
Kalimantan Tengah

Sulawesi Utara
Jawa Barat
Gorontalo

Banten
Jawa Timur

Nusa Tenggara Barat
Jawa Tengah

Riau
Sulawesi Tenggara

Sulawesi Barat
Kalimantan Utara

Kalimantan Selatan
DKI Jakarta

Aceh
Sulawesi Selatan

Sumatera Selatan
DI Yogyakarta

Kalimantan Timur
Bali

Kepulauan Bangka Belitung
Kepulauan Riau

National

6B;m`2 9Xk, *?BH/ /2T`Bp�iBQM ?2�/@
+QmMi Uk Q` KQ`2 /2T`Bp�iBQMbV- #v
T`QpBM+2- kyRe
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9Xj 6�+iQ`b �bbQ+B�i2/ rBi? +?BH/ /2T`Bp�iBQM

q2 MQr #`B2~v `2pB2r 7�+iQ`b i?�i �`2 +HQb2Hv �bbQ+B�i2/ rBi? +?BH/
/2T`Bp�iBQMX aBKBH�` iQ i?2 �TT`Q�+? 7QHHQr2/ BM *?�Ti2` k- `2;`2bbBQM
i2+?MB[m2b r2`2 mb2/ iQ 2tTHQ`2 i?2 `2H�iBQMb?BT #2ir22M BM/BpB/m�H
�M/ ?Qmb2?QH/@H2p2H +?�`�+i2`BbiB+b QM i?2 QM2 ?�M/- �M/ i?2 MmK#2`
Q7 /2T`Bp�iBQMb 2tT2`B2M+2/ #v +?BH/`2MX 6B;m`2 9Xj T`QpB/2b � pBbm�H
T`2b2Mi�iBQM Q7 i?2 `2;`2bbBQM +Q2{+B2MibX Ai b?Qrb r?B+? p�`B�#H2b
?�p2 i?2 bi`QM;2bi 2z2+i QM +?BH/ /2T`Bp�iBQM U2Bi?2` TQbBiBp2 Q`
M2;�iBp2V- �7i2` +QMi`QHHBM; 7Q` �HH Qi?2` BM/2T2M/2Mi p�`B�#H2b BM i?2
KQ/2HX h?2 +Q2{+B2Mib �`2 2tT`2bb2/ `2H�iBp2 iQ i?2 #�b2 H2p2H Q7 i?2B`
p�`B�#H2- r?B+? Bb THQii2/ QM i?2 p2`iB+�H `2/ HBM2X h?2 +Q2{+B2Mib 7Q`
AM/QM2bB�Ƕb T`QpBM+2b r2`2 QKBii2/ 7`QK i?2 ;`�T? 7Q` +H�`BivX

h?2 `2bmHib BM/B+�i2 i?�i bQK2 Q7 � +?BH/Ƕb QrM +?�`�+i2`BbiB+b
�`2 `2H2p�Mi +Qp�`B�i2b Q7 i?2 MmK#2` Q7 /2T`Bp�iBQMb 2tT2`B2M+2/X
�;2- BM T�`iB+mH�`- TH�vb �M BKTQ`i�Mi `QH2X *?BH/`2M BM QH/2` �;2
;`QmTb i2M/ iQ #2 /2T`Bp2/ BM H2bb /BK2MbBQMb `2H�iBp2 iQ vQmM;
+?BH/`2M mM/2` 8X h?2 ;2M/2` 2z2+i Bb bi�iBbiB+�HHv bB;MB}+�Mi- #mi
Bib K�;MBim/2 Bb `2H�iBp2Hv bK�HH �7i2` +QMi`QHHBM; 7Q` Qi?2` 7�+iQ`bX �b
2tT2+i2/- +?BH/`2M HBpBM; BM `m`�H �`2�b i2M/ iQ 2tT2`B2M+2 /2T`Bp�iBQM
rBi? � ?B;?2` BMi2MbBiv i?�M i?2B` m`#�M T22`b- #mi i?2 2z2+i Bb H2bb
T`QMQmM+2/ �7i2` }Hi2`BM; Qmi i?2 BM~m2M+2 Q7 Qi?2` p�`B�#H2b

Pi?2` `BbF 7�+iQ`b BM+Hm/2, 2/m+�iBQM�H �ii�BMK2Mi Q7 �/mHi
K2K#2`bc ?Qmb2?QH/ bBx2 �M/ +QKTQbBiBQMc K�`Bi�H bi�imb Q7 i?2
?Qmb2?QH/ ?2�/- �M/ ?Bb Q` ?2` rQ`F bi�imbX 6Q` BMbi�M+2- +?BH/`2M
HBpBM; BM H�`;2 ?Qmb2?QH/b rBi? 8 Q` KQ`2 K2K#2`b i2M/ iQ 2tT2`B2M+2
?B;?2` /2T`Bp�iBQM `�i2bX GQr 2/m+�iBQM�H �+?B2p2K2Mi Q7 i?2 ?2�/ Q7
i?2 ?Qmb2?QH/ Bb �MQi?2` /2i2`KBM�MiX *?BH/`2M �`2 �HbQ KQ`2 HBF2Hv iQ
2tT2`B2M+2 KQ`2 /2T`Bp�iBQMb B7 i?2B` ?2�/ Q7 ?Qmb2?QH/ Bb b2H7@2KTHQv2/
Q` MQi rQ`FBM;- Q` B7 i?2v #2HQM; iQ �M �;`B+mHim`�H ?Qmb2?QH/X

h?2b2 `2bmHib �`2 #`Q�/Hv bBKBH�` iQ i?Qb2 7`QK i?2 `2;`2bbBQM
�M�HvbBb Q7 KQM2i�`v +?BH/ TQp2`iv BM *?�Ti2` k Ub22 6B;m`2 kXdVX
>Qr2p2`- i?2 bi`2M;i? Q7 i?2 +Q``2H�iBQM #2ir22M +?BH/ /2T`Bp�iBQM
�M/ ?Qmb2?QH/ bBx2- 2/m+�iBQM�H �ii�BMK2Mi Q7 i?2 ?2�/- �M/ i?2 K�BM
bQm`+2 Q7 ?Qmb2?QH/ BM+QK2 Bb H2bb T`QMQmM+2/X 6Q` BMbi�M+2- �7i2`
+QMi`QHHBM; 7Q` i?2 BM~m2M+2 Q7 Qi?2` p�`B�#H2b- +?BH/`2M `2bB/BM; rBi? �
?Qmb2?QH/ ?2�/ r?Q �ii�BM2/ b2+QM/�`v Q` i2`iB�`v 2/m+�iBQM �`2 Km+?
H2bb HBF2Hv iQ 2tT2`B2M+2 KQM2i�`v TQp2`iv- #mi i?2 �p2`�;2 MmK#2` Q7
/2T`Bp�iBQMb Bb MQi p2`v /Bz2`2Mi 7`QK i?2 #�b2 H2p2HX h?Bb K�v TQBMi
iQ i?2 BM~m2M+2 Q7 FMQrH2/;2- �iiBim/2b �M/ T`�+iB+2b `2H�i2/ iQ +?BH/
`2�`BM; i?�i �`2 MQi +QMi`QHH2/ 7Q` BM i?2 KQ/2HX

PM2 Q7 i?2 bi`QM;2bi T�ii2`Mb 2K2`;BM; 7`QK Qm` �M�HvbBb Bb #2ir22M
+?BH/ /2T`Bp�iBQM �M/ 7�KBHvǶb H2p2H Q7 2tT2M/Bim`2 T2` +�TBi� Ub22
6B;m`2 9X9VX *?BH/`2M BM KQ`2 �|m2Mi 7�KBHB2b 2tT2`B2M+2 H2bb
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Male
Female

Male
Female

0-4 yrs
5-9 yrs

10-14 yrs
15-17 yrs

Youth <25 yrs
Adult 25-64 yrs

Elder 65+ yrs

<3 members
3-4 members
5-6 members
7+ members

< 0.51
0.51 - 1.00
1.01 - 1.50

> 1.50

0
0.01 - 0.50

> 0.50

Nuclear household
Extended household

Composite household

Single
Married

Divorced
Widowed

Never attended school
Incomplete primary

Primary
Lower secondary

General upper secondary
Vocational upper secondary

Tertiary

Never attended school
Incomplete primary

Primary
Lower secondary
Upper secondary

Tertiary

Proportion of adults working

Work in agriculture
Work in industry
Work in services

Work in undefined sector
Income from remittances

Income from pension(s)
Income from investment(s)

Paid employment job
Self-employed: own-account worker

Self-employed: employer
Self-employed: unpaid family worker

Not working

Number of assets

Log per capita expenditure

Urban
Rural

Sex of child

Sex of head

Age of child

Age of head

Household size

Child dependency ratio

Old-age dependency ratio

Type of household

Marital status of head

Educational of head

Highest education in household

Working adults

Main household income source

Work status of head

Household assets

Household spending

Place of residence

-.8 -.6 -.4 -.2 0 .2 .4 .6 .8
Impact on number of deprivations (vs base)

6B;m`2 9Xj, *Q2{+B2Mib Q7 `2;`2bbBQM
�M�HvbBb Q7 MmK#2` Q7 /2T`Bp�iBQMb
2tT2`B2M+2/ #v +?BH/`2M- kyReX h?2
#�b2 U`272`2M+2 ;`QmTV Q7 i?2 BM/2T2M@
/2Mi p�`B�#H2b Bb i?2 KQbi 7`2[m2Mi
H2p2H p�Hm2X
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/2T`Bp�iBQMb QM �p2`�;2 �M/ i?Qb2 BM TQQ`2` 7�KBHB2b i2M/ iQ #2
/2T`Bp2/ BM KQ`2 /BK2MbBQMbX "Qi? m`#�M �M/ `m`�H �`2�b +QM7Q`K
iQ i?Bb T�ii2`M Q7 KQMQiQMB+ /2+`2�b2b BM i?2 MmK#2` Q7 /2T`Bp�iBQMb
7Q` BM+`2�bBM; H2p2Hb Q7 2tT2M/Bim`2 T2` +�TBi�X

Urban

Rural
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Percentiles of household consumption expenditure per capita

6B;m`2 9X9, �p2`�;2 MmK#2` Q7 /2T`B@
p�iBQMb 2tT2`B2M+2/ #v +?BH/`2M- #v
T2`+2MiBH2 Q7 ?Qmb2?QH/ 2tT2M/Bim`2
T2` +�TBi�- kyRe

6B;m`2 9X8 2tTHQ`2b i?2 b�K2 `2H�iBQMb?BT- #mi 7Q` 2�+? Q7 i?2
bBt /BK2MbBQMb b2T�`�i2HvX h?2 +Q``2H�iBQM #2ir22M 2tT2M/Bim`2 T2`
+�TBi� �M/ +?BH/ /2T`Bp�iBQM Bb bi`QM;2bi BM i?`22 /BK2MbBQMb, �++2bb
iQ #�bB+ miBHBiB2bc ?QmbBM;c �M/ T`Qi2+iBQMX h?2 +m`p2 Bb Km+? ǵ~�ii2`Ƕ
7Q` 2/m+�iBQM �M/ ?2�Hi?- HBF2Hv �b � `2bmHi Q7 TQHB+v BMi2`p2MiBQMb
i?�i bm++2bb7mHHv `2/m+2/ BM2[mBiB2b #2ir22M +?BH/`2M 7`QK /Bz2`2Mi
#�+F;`QmM/bX h?2 +m`p2 7Q` i?2 7QQ/ �M/ Mmi`BiBQM /BK2MbBQM BMBiB�HHv
/2+HBM2b- #mi ~�ii2Mb Qmi �7i2` i?2 8yi? T2`+2MiBH2X h?Bb K�v `2~2+i
�M BM+`2�b2 BM mM?2�Hi?v /B2ib �KQM; KQ`2 �|m2Mi 7�KBHB2bX

9X9 Pp2`H�T #2ir22M KQM2i�`v TQp2`iv �M/ KmHiB@
/BK2MbBQM�H +?BH/ /2T`Bp�iBQM

6BM�HHv- r2 �M�Hvb2 r?2i?2` i?2`2 Bb �M Qp2`H�T BM TQp2`iv r?2M
K2�bm`2/ rBi? i?2 KQM2i�`v �TT`Q�+? �M/ i?2 KmHiB/BK2MbBQM�H
�TT`Q�+?- �i i?2 `2;BQM�H �M/ �i i?2 BM/BpB/m�H H2p2HX 6B;m`2 9Xe THQib
i?2 `2H�iBQMb?BT #2ir22M Q{+B�H +?BH/ TQp2`iv `�i2b- QM QM2 bB/2- �M/
i?2 K2�M MmK#2` Q7 /2T`Bp�iBQMb 2tT2`B2M+2/ #v +?BH/`2M- QM i?2 Qi?2`X
1�+? /Qi `2T`2b2Mib QM2 Q7 AM/QM2bB�Ƕb j9 T`QpBM+2bX h?2 +Q``2H�iBQM
#2ir22M i?2 irQ p�`B�#H2b Bb TQbBiBp2 #mi MQi p2`v bi`QM; U` 4 yXjVX
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Health
Nutrition
Education
Utilities
Protection
Shelter

6B;m`2 9X8, S2`+2Mi�;2 Q7 +?BH@
/`2M /2T`Bp2/ BM 2�+? /BK2MbBQM- #v
T2`+2MiBH2 Q7 ?Qmb2?QH/ 2tT2M/Bim`2
T2` +�TBi�- kyRe

h?Bb K2�Mb i?�i K2�bm`2b Q7 KQM2i�`v �M/ MQM@KQM2i�`v TQp2`iv /Q
MQi ;Bp2 � +QMbBbi2Mi TB+im`2 �#Qmi +?BH/ r2HH@#2BM;X Ai Bb TQbbB#H2
i?�i T`QpBM+2b ?�p2 i?2 b�K2 +?BH/ TQp2`iv `�i2- #mi p2`v /Bz2`2Mi
`�i2b Q7 +?BH/ /2T`Bp�iBQMX P`- i?2 �p2`�;2 MmK#2` Q7 /2T`Bp�iBQMb
2tT2`B2M+2/ #v +?BH/`2M +�M #2 bBKBH�`- #mi `�i2b Q7 KQM2i�`v TQp2`iv
p2`v /BbbBKBH�` Ub22- 7Q` BMbi�M+2- i?2 i?`22 T`QpBM+2b S�Tm� "�`�i-
J�HmFm- �M/ J�HmFm li�`� H�#2HH2/ QM i?2 ;`�T?VX

Papua

Papua Barat

Maluku

Maluku Utara
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Mean number of deprivations

6B;m`2 9Xe, a+�ii2` THQi b?QrBM;
i?2 `2H�iBQM #2ir22M KQM2i�`v +?BH/
TQp2`iv �M/ KmHiB/BK2MbBQM�H /2T`B@
p�iBQM �i T`QpBM+B�H H2p2H- kyRe

�i i?2 BM/BpB/m�H H2p2H- i?2`2 Bb �HbQ MQ 7mHH +QMbBbi2M+v #2ir22M
KQM2i�`v TQp2`iv �M/ /2T`Bp�iBQMX h�#H2 9X9 b?Qrb i?2 Qp2`H�T
#2ir22M i?2 T2`+2Mi�;2 Q7 +?BH/`2M r?Q HBp2 #2HQr i?2 TQp2`iv HBM2 �M/
i?2 T2`+2Mi�;2 Q7 +?BH/`2M r?Q 2tT2`B2M+2 irQ Q` KQ`2 /2T`Bp�iBQMb
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bBKmHi�M2QmbHvX Pp2`�HH- M2�`Hv ed T2`+2Mi Q7 �HH AM/QM2bB�M +?BH/`2M
�`2 2Bi?2` #2HQr i?2 M�iBQM�H TQp2`iv HBM2- /2T`Bp2/ BM MQM@BM+QK2
/BK2MbBQMb- Q` #Qi?X hr2Hp2 URkV T2`+2Mi Q7 +?BH/`2M �`2 TQQ` �M/
/2T`Bp2/ r?BH2 H2bb i?�M k T2`+2Mi Bb TQQ` #mi MQi /2T`Bp2/X LQi�#Hv-
8j T2`+2Mi Q7 �HH +?BH/`2M 2tT2`B2M+2 �i H2�bi irQ /2T`Bp�iBQMb 2p2M
i?Qm;? i?2v /Q MQi HBp2 BM ?Qmb2?QH/b #2HQr i?2 M�iBQM�H TQp2`iv HBM2X

LSG
UWV

LSG t k
UWV

ASG 0RXN
UWV

ASG 0jXR
UWV

SQQ` �M/ /2T`Bp2/ RkXy 99Xd eX8 kdXd
SQQ` �M/ MQi /2T`Bp2/ RXj RkXj yXd 8X9
LQi TQQ` �M/ /2T`Bp2/ 8jXj kyXe 83X3 jdXe
LQi TQQ` �M/ MQi /2T`Bp2/ jjX9 kkX9 j9Xy kNXj
hQi�H RyyXy RyyXy RyyXy RyyXy

h�#H2 9X9, Pp2`H�T #2ir22M KQM2i�`v
+?BH/ TQp2`iv �M/ KmHiB/BK2MbBQM�H
/2T`Bp�iBQM UkY /BK2MbBQMbV- kyRe

h?2 T�ii2`Mb �`2 bQK2r?�i /Bz2`2Mi r?2M r2 mb2 Qi?2` KQM2i�`v
TQp2`iv i?`2b?QH/bX 6Q` BMbi�M+2- 98 T2`+2Mi Q7 +?BH/`2M �`2 HBpBM;
#2HQr irB+2 i?2 M�iBQM�H TQp2`iv HBM2 �M/ �HbQ /2T`Bp2/ BM irQ Q` KQ`2
MQM@BM+QK2 /BK2MbBQMb Q7 TQp2`ivX PMHv kk T2`+2Mi Bb �#Qp2 i?2 LSG
t k i?`2b?QH/ �M/ MQi /2T`Bp2/X

9X8 *?�Ti2` bmKK�`v

AM i?Bb +?�Ti2`- r2 +QKTH2K2Mi2/ KQM2i�`v K2�bm`2b Q7 +?BH/ TQp2`iv
rBi? KmHiB/BK2MbBQM�H BM/B+�iQ`b Q7 +?BH/ r2HH@#2BM;X h?2 �M�HvbBb mb2/
� iQi�H Q7 R8 BM/B+�iQ`b �+`Qbb bBt /BK2MbBQMb Q7 +?BH/ r2HH@#2BM;, 7QQ/
�M/ Mmi`BiBQMc ?2�Hi?c 2/m+�iBQMc b?2Hi2`c miBHBiB2bc �M/ +?BH/ T`Qi2+iBQMX
*?BH/`2M �`2 +QMbB/2`2/ /2T`Bp2/ BM � /BK2MbBQM B7 i?2v �`2 /2T`Bp2/
BM QM2 Q` KQ`2 BM/B+�iQ`b rBi?BM i?�i /BK2MbBQMX E2v bmKK�`v TQBMib
BM+Hm/2 i?2 7QHHQrBM;,

Ç AM/QM2bB�M +?BH/`2M �`2 KQbi HBF2Hv iQ 2tT2`B2M+2 /2T`Bp�iBQM BM
i?2 �`2� Q7 #�bB+ miBHBiB2b U8d T2`+2MiVc ?2�Hi? U8j T2`+2MiVc 7QQ/
�M/ Mmi`BiBQM Uj8 T2`+2MiVc �M/ 2/m+�iBQM Uk8 T2`+2MiV- 7QHHQr2/ #v
T`Qi2+iBQM Uky T2`+2MiV �M/ b?2Hi2` Uky T2`+2MiVX

Ç uQmM; +?BH/`2M mM/2` }p2 2tT2`B2M+2 T�`iB+mH�`Hv ?B;? /2T`Bp�iBQM
`�i2b BM ?2�Hi?- H�`;2Hv /`Bp2M #v BMbm{+B2Mi +Qp2`�;2 Q7 #�bB+
p�++BM�iBQMb �M/ ?2�Hi? BMbm`�M+2X .2T`Bp�iBQM `�i2b �`2 ?B;?2`
BM `m`�H �`2�b +QKT�`2/ rBi? m`#�M �`2�b BM �HH /BK2MbBQMb- �T�`i
7`QK Mmi`BiBQMX AM `m`�H �`2�b- H�+F Q7 �++2bb iQ #�bB+ miBHBiB2b Ĝ BM
T�`iB+mH�` �/2[m�i2 b�MBi�iBQM 7�+BHBiB2b Ĝ Bb � T�`iB+mH�` +?�HH2M;2X

Ç AM kyRe- M2�`Hv N BM Ry +?BH/`2M 2tT2`B2M+2/ /2T`Bp�iBQM BM �i H2�bi
QM2 /BK2MbBQMX lbBM; � +mi@Qz Q7 irQ Q` KQ`2 /BK2MbBQMb- e8
T2`+2Mi Q7 +?BH/`2M r2`2 +H�bbB}2/ �b /2T`Bp2/- r?BH2 je T2`+2Mi Q7
+?BH/`2M r2`2 bBKmHi�M2QmbHv /2T`Bp2/ BM i?`22 Q` KQ`2 �`2�bX E2v



j3

7�+iQ`b BM~m2M+BM; H2p2Hb Q7 /2T`Bp�iBQM BM+Hm/2 � +?BH/Ƕb �;2- H2p2Hb
Q7 2/m+�iBQM �KQM; �/mHi ?Qmb2?QH/ K2K#2`b- ?Qmb2?QH/ bBx2 �M/
2tT2M/Bim`2X

Ç Pp2`�HH- bQK2 ed T2`+2Mi Q7 �HH AM/QM2bB�M +?BH/`2M �`2 2Bi?2` HBpBM;
#2HQr i?2 M�iBQM�H TQp2`iv HBM2- /2T`Bp2/ BM MQM@BM+QK2 /BK2MbBQMb-
Q` #Qi?X h?2 BMi2MbBiv Q7 +?BH/ /2T`Bp�iBQM /2+HBM2b KQMQiQMB+�HHv
rBi? ?Qmb2?QH/bǶ 2tT2M/Bim`2 T2` +�TBi�X



*?�Ti2` 8

1t@�Mi2 bBKmH�iBQMb Q7
mMBp2`b�H +?BH/ ;`�Mib

ambi�BM�#H2 .2p2HQTK2Mi :Q�H R 2tTHB+BiHv `2+Q;MBb2b i?2 BKTQ`i�Mi
`QH2 Q7 M�iBQM�H bQ+B�H T`Qi2+iBQM bvbi2Kb �M/ ~QQ`b- r?B+? ;m�`�Mi22
BM+QK2 b2+m`Biv iQ �HH i?`Qm;?Qmi i?2 HB72 +v+H2- �b � F2v BMbi`mK2Mi
iQ ?2HT �//`2bb TQp2`ivX :`QrBM; mT BM TQp2`iv BKT�+ib QM +?BH/`2MǶb
?2�Hi? �M/ Mmi`BiBQM- i?2B` 2/m+�iBQM�H �ii�BMK2Mi �M/ Tbv+?QbQ+B�H
r2HH@#2BM; r?B+? BM im`M K�F2b Bi H2bb HBF2Hv 7Q` i?2K iQ #2+QK2
2+QMQKB+�HHv b2H7@bm{+B2Mi �M/ bm++22/ BM i?2 H�#Qm` K�`F2i �b
�/mHibX aQ+B�H T`Qi2+iBQM Bb � +`BiB+�H BMbi`mK2Mi 7Q` `2/m+BM; TQp2`iv-
2bT2+B�HHv i?`Qm;? i?2 T`QpBbBQM Q7 +�b? i`�Mb72`b i?�i Qz2` `2;mH�`-
T`2/B+i�#H2 bmTTQ`i iQ BM/BpB/m�Hb Q` ?Qmb2?QH/bX

AM/QM2bB� Bb K�FBM; T`Q;`2bb BM #mBH/BM; � M�iBQM�H bQ+B�H T`Qi2+iBQM
bvbi2KX h?2 L�iBQM�H GQM;@h2`K .2p2HQTK2Mi SH�M kyy8@kyk8 �BKb
iQ 2Mbm`2 i?�i- #v kyk8- ǵbQ+B�H T`Qi2+iBQM �M/ bQ+B�H b2+m`Biv bvbi2Kb
�`2 T`2T�`2/- Q`;�MBb2/ �M/ /2p2HQT2/ iQ 2Mbm`2 �M/ bi`2M;i?2M
i?2 7mH}HK2Mi Q7 T2QTH2Ƕb `B;?ib iQ #�bB+ bQ+B�H b2`pB+2bXǶ h?2
L�iBQM�H J2/BmK@h2`K .2p2HQTK2Mi SH�M kyR8@kyRN `2�{`Kb i?2
:Qp2`MK2MiǶb +QKKBiK2Mi iQ 2tT�M/ bQ+B�H T`Qi2+iBQM +Qp2`�;2 �M/
[m�HBivX .2bTBi2 T`Q;`2bb- i?2 +Qp2`�;2 Q7 +?BH/`2M `2K�BMb `2H�iBp2Hv
HBKBi2/X _2+2Mi 2biBK�i2b BM/B+�i2 i?�i QMHv d T2`+2Mi Q7 +?BH/`2M
r2`2 +Qp2`2/ #v i?2 6�KBHv >QT2 S`Q;`�KK2 US`Q;`�K E2Hm�`;�
>�`�T�M Ĝ SE>V- i?2 +QmMi`vǶb K�BM bQ+B�H T`Qi2+iBQM +�b? i`�Mb72`
T`Q;`�KK2XR *Qp2`�;2 `�i2b �`2 2bT2+B�HHv HQr �KQM; vQmM;- T`2@ R a22, AM/QM2bB� JBMBbi`v Q7 L�iBQM�H

.2p2HQTK2Mi SH�MMBM; �M/ i?2 lMBi2/
L�iBQMb *?BH/`2MǶb 6mM/ UkyRdVX a.:
"�b2HBM2 _2TQ`i QM *?BH/`2M BM
AM/QM2bB�X C�F�`i�, "�SS1L�a �M/
lLA*16X

b+?QQH +?BH/`2MX >Qr2p2`- i?2 :Qp2`MK2Mi Bb +m``2MiHv b+�HBM; mT i?2
SE> iQ �`QmM/ Rk KBHHBQM T2QTH2 �M/ BMi`Q/m+BM; �//BiBQM�H bmTTQ`i
7Q` 2HB;B#H2 ?Qmb2?QH/b rBi? �M 2H/2`Hv T2`bQM �;2/ dyY v2�`b Q` T2`bQMb
rBi? � /Bb�#BHBivX

h?Bb +?�Ti2` T`2b2Mi i?2 `2bmHib 7`QK � KB+`Q@bBKmH�iBQM KQ/2H
/2p2HQT2/ 7Q` lLA*16 iQ 2biBK�i2 i?2 +Qbi �M/ TQp2`iv BKT�+ib Q7



9y

mMBp2`b�H +?BH/ ;`�Mib BM AM/QM2bB�X �7i2` � #`B27 Qp2`pB2r Q7 Qm`
K2i?Q/b- Bi T`2b2Mib i?2 2biBK�i2/ H2p2Hb Q7 +Qp2`�;2- i?2 BKT�+i QM
TQp2`iv �KQM; `2+BTB2Mib �M/ i?2 ;2M2`�H TQTmH�iBQM- �M/ BM2[m�HBivX

8XR .�i� �M/ K2i?Q/b

h?2 KB+`QbBKmH�iBQMb r2`2 /2p2HQT2/ mbBM; /�i� 7`QK i?2 ala1L�a
J�`+? kyReX q2 KQ/2HH2/ i?`22 TQHB+v b+2M�`BQb- #�b2/ QM /Bb+mbbBQMb
rBi? lLA*16,

Ç l*: y@9 v2�`b, � mMBp2`b�H ;`�Mi 7Q` �HH +?BH/`2M #2HQr i?2 �;2 Q7
8 v2�`b- rBi? � KQMi?Hv i`�Mb72` p�Hm2 Q7 A._ kyy-yyyX

Ç l*: y@e v2�`b, � mMBp2`b�H ;`�Mi 7Q` �HH +?BH/`2M �;2/ y@e v2�`b-
rBi? � KQMi?Hv i`�Mb72` p�Hm2 Q7 A._ kyy-yyyX

Ç l*: y@Rd v2�`b, � mMBp2`b�H ;`�Mi 7Q` �HH +?BH/`2M y@Rd v2�`b- rBi?
� KQMi?Hv i`�Mb72` p�Hm2 Q7 A._ kyy-yyyX

h?2 KB+`QbBKmH�iBQMb /2T2M/ QM � MmK#2` Q7 bBKTHB7vBM;
�bbmKTiBQMbX 6B`bi- r2 �bbmK2 i?�i �//BiBQM�H ?Qmb2?QH/ BM+QK2
/2`Bp2/ 7`QK +?BH/ ;`�Mib Bb mb2/ 2MiB`2Hv 7Q` +QMbmKTiBQMX h?2
K2�bm`2 Q7 r2H7�`2 mb2/ BM i?2 �M�HvbBb Bb ?Qmb2?QH/ 2tT2M/Bim`2 T2`
+�TBi� �M/ Ĝ iQ 2biBK�i2 BKT�+ib QM TQp2`iv BM ?Qmb2?QH/b rBi? 2HB;B#H2
+?BH/`2M Ĝ r2 bBKmH�i2 �M BM+`2�b2 Q7 ?Qmb2?QH/ 2tT2M/Bim`2 2[mBp�H2Mi
iQ i?2 p�Hm2 Q7 i?2 ;`�Mib `2+2Bp2/- �/Dmbi2/ 7Q` ?Qmb2?QH/ bBx2X h?Bb
Bb MQi �M mM`2�bQM�#H2 �bbmKTiBQM 2bT2+B�HHv 7Q` TQQ`2` ?Qmb2?QH/b
i?Qm;?- BM `2�HBiv- bQK2 ?Qmb2?QH/b rQmH/ b�p2 T�`i Q7 i?2 #2M2}i Q`
BMp2bi Bi BM bK�HH@BM+QK2 ;2M2`�iBM; �+iBpBiB2bX

a2+QM/- r2 �bbmK2 i?�i �HH 2HB;B#H2 +?BH/`2M `2+2Bp2 � ;`�Mi Ĝ i?�i
Bb- i?2 mTi�F2 `�i2 Bb Ryy T2`+2MiX hvTB+�HHv- ?Qr2p2`- mTi�F2 `�i2b �`2
bQK2r?�i HQr2` /m2 iQ bmTTHv@bB/2 +QMbi`�BMib Q` HQr /2K�M/ �KQM;
�|m2Mi ?Qmb2?QH/bX G�bi- r2 QMHv i�F2 BMiQ �++QmMi }`bi@Q`/2` 2z2+ib
QM H2p2Hb Q7 ?Qmb2?QH/ 2tT2M/Bim`2X q2 /Q MQi KQ/2H TQi2MiB�H b2+QM/@
Q`/2` 2z2+ib QM- 7Q` 2t�KTH2- BM/BpB/m�H #2?�pBQm` Q` bTBHHQp2` 2z2+ib
iQ i?2 HQ+�H 2+QMQKvXk k 6Q` BMbi�M+2- `2b2�`+? #v i?2 6QQ/

�M/ �;`B+mHim`2 P`;�MBb�iBQM U6�PV
BM pBHH�;2b BM d �7`B+�M +QmMi`B2b
7QmM/ i?�i +�b? i`�Mb72` T`Q;`�KK2b
;2M2`�i2/ MQKBM�H BM+QK2 KmHiBTHB2`b
#2ir22M RXj9 �M/ kX8kX a22, 6�P
UkyR9VX h?2 2+QMQKB+ BKT�+ib Q7 +�b?
i`�Mb72` T`Q;`�KK2b BM bm#@a�?�`�M
�7`B+�X

8Xk *Qp2`�;2

�b � TQHB+v BMbi`mK2Mi- mMBp2`b�H +?BH/ ;`�Mib Qz2` �M 2z2+iBp2 K2i?Q/
7Q` /2HBp2`BM; BM+QK2 bmTTQ`i iQ � bBx2�#H2 b?�`2 Q7 bQ+B2ivX lM/2` i?2
}`bi b+2M�`BQ i?�i r2 bBKmH�i2/- kkX9 KBHHBQM +?BH/`2M mM/2` i?2 �;2 Q7
}p2 rQmH/ #2 2HB;B#H2 iQ `2+2Bp2 � +�b? i`�Mb72`- `2T`2b2MiBM; Dmbi mM/2`
N T2`+2Mi Q7 i?2 2MiB`2 AM/QM2bB�M TQTmH�iBQMX >Qr2p2`- QM2 BM }p2



9R

?Qmb2?QH/b Uky T2`+2MiV �M/ jd T2`+2Mi Q7 i?2 TQTmH�iBQM rQmH/ #2M2}i
BM/B`2+iHv #2+�mb2 i?2v �`2 +Q@`2bB/BM; rBi? 2HB;B#H2 +?BH/`2M Ub22 h�#H2
8XRVX lM/2` i?2 b2+QM/ b+2M�`BQ- jkXj KBHHBQM +?BH/`2M �;2/ y@e v2�`b
rQmH/ `2+2Bp2 i?2 +?BH/ ;`�Mi- rBi? M2�`Hv ?�H7 Q7 i?2 TQTmH�iBQM U93
T2`+2MiV #2M2}iiBM; BM/B`2+iHvX h?2 b+2M�`BQ +QMbBbiBM; Q7 � mMBp2`b�H
+?BH/ ;`�Mi 7Q` �HH +BiBx2Mb mM/2` R3 v2�`b rQmH/ +Qp2` 39Xd KBHHBQM
+?BH/`2M �M/ `2�+? QM2 BM irQ ?Qmb2?QH/b BM i?2 +QmMi`vX

.B`2+i #2M2}+B�`B2b AM/B`2+i #2M2}+B�`B2b

a+2M�`BQb LmK#2`
Q7 +?BH/`2M

S2`+2Mi�;2
Q7 +?BH/`2M

S2`+2Mi�;2
Q7 TQTmH�iBQM

S2`+2Mi�;2
Q7 ?Qmb2?QH/b

l*: y@9 v`b kk-jN8-j9y ke jd ky
l*: y@e v`b jk-k3j-j9y j3 93 kd
l*: y@Rd v`b 39-e8j-N9y Ryy 3R 8R

h�#H2 8XR, aBKmH�i2/ +Qp2`�;2 Q7
mMBp2`b�H +?BH/ ;`�Mib- kyRe

h?2 +Qp2`�;2 Q7 +?BH/ ;`�Mib Bb �HbQ ǵT`Q@TQQ`Ƕ BM i?2 b2Mb2 i?�i
BM/BpB/m�Hb �M/ ?Qmb2?QH/b QM HQr2` BM+QK2b �`2 KQ`2 HBF2Hv iQ #2M2}i
7`QK i?2K i?�M i?Qb2 ?B;?2` mT BM i?2 /Bbi`B#miBQM- �b BHHmbi`�i2/ BM
6B;m`2 8XRX 6Q` BMbi�M+2- Dmbi Qp2` ?�H7 Q7 i?2 TQQ`2bi Ry T2`+2Mi Q7
i?2 TQTmH�iBQM U/2+BH2 RV HBp2b iQ;2i?2` rBi? +?BH/`2M 2HB;B#H2 7Q` � +�b?
i`�Mb72` mM/2` i?2 l*: y@9 v2�` b+2M�`BQ- +QKT�`2/ rBi? H2bb i?�M
� [m�`i2` Q7 i?2 r2�Hi?B2bi TQTmH�iBQM U/2+BH2 RyVX �//BiBQM�H i�#H2b
rBi? 2biBK�i2/ `�i2b Q7 +Qp2`�;2 #v T`QpBM+2 �M/ Qi?2` #�+F;`QmM/
+?�`�+i2`BbiB+b �`2 �p�BH�#H2 BM i?2 ai�iBbiB+�H �MM2tX
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6B;m`2 8XR, aBKmH�i2/ T2`+2Mi�;2 Q7
i?2 TQTmH�iBQM HBpBM; iQ;2i?2` rBi?
2HB;B#H2 +?BH/`2M- #v T2`+2MiBH2 Q7
2tT2M/Bim`2 T2` +�TBi�- kyRe



9k

8Xj AKT�+i QM KQM2i�`v TQp2`iv �M/ BM2[m�HBiv

h?2 bBKmH�i2/ +�b? i`�Mb72`b rQmH/ T`QpB/2 � bBx2�#H2 #QQbi iQ 7�KBHv
BM+QK2- 2bT2+B�HHv 7Q` i?2 TQQ`2bi ?Qmb2?QH/bX AM 2�+? Q7 i?2 b+2M�`BQb-
i?2 i`�Mb72` p�Hm2 Bb }t2/ �i A._ kyy-yyy T2` 2HB;B#H2 +?BH/ T2` KQMi?Xj j h?Bb Bb 2[mBp�H2Mi iQ `Qm;?Hv 0RXj T2`

+?BH/ T2` /�v mbBM; SSS +QMp2`bBQM
7�+iQ`b Q` la0 yX8 T2` +?BH/ T2` /�v
#�b2/ QM i?2 �MMm�H �p2`�;2 2t+?�M;2
`�i2 7Q` kyReX

�7i2` i�FBM; BMiQ �++QmMi i?2 MmK#2` Q7 +?BH/`2M �M/ iQi�H 7�KBHv
bBx2- #2M2}+B�`v ?Qmb2?QH/b rQmH/ `2+2Bp2 Ĝ QM �p2`�;2 Ĝ +HQb2 iQ
A._ 8j-Nyy T2` +�TBi� B7 i?2 ;`�Mi r�b T`QpB/2/ iQ �HH +?BH/`2M mM/2`
�;2 }p2X h?Bb Bb T`QD2+i2/ iQ #QQbi ?Qmb2?QH/bǶ Tm`+?�bBM; TQr2`
#v �`QmM/ N T2`+2Mi QM �p2`�;2X lM/2` i?2 Qi?2` irQ b+2M�`BQb-
?Qmb2?QH/ bT2M/BM; Bb 2biBK�i2/ iQ BM+`2�b2 #v �M �p2`�;2 Q7 Ry T2`+2Mi
�M/ Rj T2`+2Mi- `2bT2+iBp2HvX 6B;m`2 8Xk BHHmbi`�i2b i?�i i?Qb2 �i i?2
#QiiQK Q7 i?2 /Bbi`B#miBQM rQmH/ 2tT2`B2M+2 H�`;2` `2H�iBp2 r2H7�`2
;�BMbX 6Q` BMbi�M+2- mM/2` i?2 l*: y@9 v2�`b b+2M�`BQ- 7�KBHB2b BM i?2
TQQ`2bi /2+BH2 rQmH/ b22 i?2B` Tm`+?�bBM; TQr2` BM+`2�b2 #v R3 T2`+2Mi
QM �p2`�;2 r?BH2 i?Qb2 BM i?2 iQT /2+BH2 rQmH/ 2tT2`B2M+2 � KQ/2bi
BM+`2�b2 Q7 H2bb i?�M k T2`+2MiX lM/2` i?2 i?B`/ b+2M�`BQ Ul*: y@Rd
v2�`bV- 7�KBHB2b BM i?2 HQr2bi /2+BH2 rQmH/ #2 �#H2 iQ BM+`2�b2 i?2B`
bT2M/BM; #v KQ`2 i?�M jy T2`+2MiX
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6B;m`2 8Xk, aBKmH�i2/ BM+`2�b2 BM
Tm`+?�bBM; TQr2` Q7 ?Qmb2?QH/b rBi?
2HB;B#H2 +?BH/`2M- #v T2`+2MiBH2 Q7
2tT2M/Bim`2 T2` +�TBi�- kyRe

�b � `2bmHi- H2p2Hb Q7 TQp2`iv rQmH/ /`QT b?�`THv �KQM; +?BH/`2M
2HB;B#H2 7Q` i?2 +�b? i`�Mb72` T`Q;`�KK2X lM/2` i?2 l*: y@9 v2�`b
b+2M�`BQ- i?2 T`QTQ`iBQM Q7 mM/2`@}p2b HBpBM; #2HQr i?2 M�iBQM�H
TQp2`iv HBM2 rQmH/ #2 +mi M2�`Hv BM ?�H7 U7`QK R9Xj T2`+2Mi iQ dXd
T2`+2MiV �M/ i?2 MmK#2` Q7 +?BH/`2M mM/2` }p2 #2HQr i?2 ǵpmHM2`�#BHBiv



9j

HBM2Ƕ Ĝ /2}M2 �b irB+2 i?2 M�iBQM�H TQp2`iv HBM2 Ĝ rQmH/ `2/m+2 #v
�M 2biBK�i2/ 3 T2`+2Mi Ub22 h�#H2 8XkVX AMi`Q/m+BM; � l*: 7Q` �HH
+?BH/`2M mM/2` R3 rQmH/ K�F2 i?2 H�`;2bi /2Mi- `2/m+BM; i?2 M�iBQM�H
+?BH/ TQp2`iv `�i2 7`QK RjXj T2`+2Mi iQ QMHv j T2`+2MiX

l*:
y@9 v`b

l*:
y@e v`b

l*:
y@Rd v`b

S2`+2Mi�;2 #2HQr M�iBQM�H TQp2`iv HBM2

S`2@i`�Mb72` R9Xj R9Xk RjXj
SQbi@i`�Mb72` dXd eX3 jXy
W@+?�M;2 @9e @8k @dd

S2`+2Mi�;2 #2HQr irB+2 i?2 M�iBQM�H TQp2`iv HBM2

S`2@i`�Mb72` 83X8 83Xj 8dXR
SQbi@i`�Mb72` 89Xy 8jXR 93XN
W@+?�M;2 @3 @N @R9

h�#H2 8Xk, aBKmH�i2/ BKT�+i QM i?2
TQp2`iv bi�imb Q7 2HB;B#H2 +?BH/`2M-
kyRe

AMi`Q/m+BM; mMBp2`b�H +?BH/ ;`�Mib rQmH/ �HbQ ?�p2 � bB;MB}+�Mi
BKT�+i �i i?2 K�+`Q@2+QMQKB+ H2p2H- Tmb?BM; /QrM AM/QM2bB�Ƕb Qp2`�HH
M�iBQM�H TQp2`iv `�i2 7Q` i?2 ;2M2`�H TQTmH�iBQMX �b BHHmbi`�i2/ BM
6B;m`2 8Xj- i?2 M�iBQM�H TQp2`iv ?2�/+QmMi `�i2 Bb T`QD2+i2/ iQ `2/m+2
7`QK RyXN T2`+2Mi iQ 3Xe T2`+2Mi mM/2` i?2 l*: y@9 v2�`b b+2M�`BQc dXd
T2`+2Mi mM/2` i?2 b2+QM/ b+2M�`BQc �M/ jXN T2`+2Mi r?2M bBKmH�iBM; �
mMBp2`b�H +?BH/ ;`�Mi 7Q` �HH +?BH/`2M mM/2` R3 v2�`bX AM `2�HBiv- BKT�+ib
K�v #2 2p2M ?B;?2` �b i?2b2 bBKmH�iBQMb /Q MQi i�F2 BMiQ �++QmMi
TQi2MiB�H KmHiBTHB2` 2z2+ib QM HQ+�H 2+QMQKB2b- �b � H�`;2 b?�`2 Q7 i?2
+�b? i`�Mb72`b rQmH/ #2 bT2M/ �M/ +QMbmK2/ HQ+�HHvX

6B;m`2 8X9 BHHmbi`�i2b i?2 TQp2`iv BKT�+ib �+`Qbb /Bz2`2Mi �;2
;`QmTbX Ai b?Qrb i?�i +?BH/`2M rQmH/ `2�T i?2 H�`;2bi #2M2}ib- #mi
l*:Ƕb rQmH/ `2/m+2 TQp2`iv �KQM; Qi?2` �;2 ;`QmTb iQQ- BM+Hm/BM;
rQ`FBM;@�;2 �/mHib �M/ QH/2` T2QTH2X

6B;m`2 8X8 b?Qrb i?2 TQp2`iv BKT�+ib 7Q` i?2 ;2M2`�H TQTmH�iBQM
#v T`QpBM+2X h?2 #H�+F /Qib `2T`2b2Mi i?2 TQp2`iv ?2�/+QmMi `�i2
BM kyRe r?BH2 i?2 TQbi@i`�Mb72` TQp2`iv `�i2b 7Q` i?2 i?`22 b+2M�`BQb
�`2 `2T`2b2Mi2/ #v i?2 #Hm2 /B�KQM/b- ;`22M i`B�M;H2b- �M/ `2//Bb?
b[m�`2b- `2bT2+iBp2HvX 6Q` 2t�KTH2- BM S�Tm� T`QpBM+2- i?2 b?�`2 Q7
i?2 TQTmH�iBQM HBpBM; #2HQr i?2 M�iBQM�H TQp2`iv HBM2 rQmH/ 7�HH #v �M
2biBK�i2/ e T2`+2Mi mM/2` i?2 l*: y@9 v2�`b b+2M�`BQ Ĝ 7`QK k3X8
T2`+2Mi iQ keXd T2`+2MiX AM .EA C�F�`i�- i?2 TQp2`iv `�i2 Bb T`QD2+i2/
iQ `2/m+2 #v kd T2`+2Mi U7`QK jXd T2`+2Mi Q7 i?2 TQTmH�iBQM iQ kXd
T2`+2MiVX aBKBH�` T�ii2`Mb �`2 Q#b2`p2/ r?2M +QMbB/2`BM; i?2 BKT�+ib
mbBM; �Hi2`M�iBp2 TQp2`iv HBM2b �M/ Qi?2` K2i`B+b bm+? �b i?2 TQp2`iv
;�T Ub22 i�#H2b BM i?2 ai�iBbiB+�H �MM2tVX

6BM�HHv- h�#H2 8X9 BHHmbi`�i2b i?2 T`QD2+i2/ 2z2+i QM M�iBQM�H H2p2Hb
Q7 BM2[m�HBiv- �b K2�bm`2/ #v i?2 :BMB +Q2{+B2MiX � :BMB +Q2{+B2Mi Q7
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6B;m`2 8X9, aBKmH�i2/ BKT�+i QM
i?2 TQp2`iv bi�imb Q7 i?2 ;2M2`�H
TQTmH�iBQM- #v �;2- kyRe
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0% 10% 20% 30%
Population below national poverty line

DKI Jakarta
Bali

Kalimantan Selatan
Kepulauan Bangka Belitung

Banten
Kalimantan Tengah

Kepulauan Riau
Kalimantan Timur
Kalimantan Utara

Maluku Utara
Sumatera Barat

Kalimantan Barat
Riau

Sulawesi Utara
Jambi

Jawa Barat
Sulawesi Selatan
Sumatera Utara
Sulawesi Barat

Jawa Timur
Sulawesi Tenggara

Jawa Tengah
DI Yogyakarta

Sumatera Selatan
Lampung

Sulawesi Tengah
Nusa Tenggara Barat

Aceh
Bengkulu
Gorontalo

Maluku
Nusa Tenggara Timur

Papua Barat
Papua

Baseline (2016)
UCG 0-4 yrs
UCG 0-6 yrs
UCG 0-17 yrs

6B;m`2 8X8, aBKmH�i2/ BKT�+i QM
i?2 TQp2`iv bi�imb Q7 i?2 ;2M2`�H
TQTmH�iBQM- #v T`QpBM+2- kyRex2`Q 2tT`2bb2b T2`72+i 2[m�HBiv- r?2`2 �HH K2K#2`b BM bQ+B2iv ?�p2 i?2

b�K2 BM+QK2 UQ` +QMbmKTiBQMV- r?BH2 � :BMB +Q2{+B2Mi Q7 R `2T`2b2Mib
K�tBK�H BM2[m�HBiv �KQM; p�Hm2bX AM/QM2bB�Ƕb :BMB +Q2{+B2Mi r�b
2[m�H iQ jNXd9 �++Q`/BM; iQ i?2 ala1L�a 7`QK J�`+? kyReX h?Bb
+QmH/ #2 `2/m+2/ #v kXR T2`+2Mi mM/2` i?2 l*: y@9 v2�`b b+2M�`BQ
�M/ #v mT iQ dX8 T2`+2Mi mM/2` i?2 l*: y@Rd v2�`b b+2M�`BQX

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
:BMB

SQbi@
i`�Mb72`

:BMB

W@
+?�M;2

S`2@
i`�Mb72`

:BMB

SQbi@
i`�Mb72`

:BMB

W@
+?�M;2

S`2@
i`�Mb72`

:BMB

SQbi@
i`�Mb72`

:BMB

W@
+?�M;2

hQi�H jNXd9 j3XNy @kXR jNXd9 j3X89 @jXy jNXd9 jeXdd @dX8
hQi�H jNXd9 j3XNy @kXR jNXd9 j3X89 @jXy jNXd9 jeXdd @dX8

h�#H2 8X9, aBKmH�i2/ BKT�+i QM i?2
M�iBQM�H :BMB +Q2{+B2Mi- kyRe

8X9 *Qbi Q7 +?BH/ ;`�Mib

h�#H2 8Xe b?Qrb i?2 2biBK�i2/ +Qbi Q7 i?2 i?`22 b+2M�`BQb �M�Hvb2/ BM
i?Bb +?�Ti2`X9 "�b2/ QM i?2 T�`�K2i2`b /2b+`B#2/ �#Qp2- i?2 M�iBQM�H 9 6B;m`2b /Q MQi BM+Hm/2 �/KBMBbi`�@

iBp2 +QbibX :.S �M/ :._S 2biBK�i2b
�`2 #�b2/ QM };m`2b 7Q` kyRe `2H2�b2/
#v "SaX

+Qbi Q7 i?2 l*: y@9 v2�`b b+2M�`BQ rQmH/ #2 A._ 89 i`BHHBQM- Q` yX9k
T2`+2Mi Q7 i?2 +QmMi`vǶb :`Qbb .QK2biB+ S`Q/m+i U:.SV BM kyRe T`B+2bX
h?2 +Qbi rQmH/ BM+`2�b2 iQ A._ dd i`BHHBQM �M/ A._ kyj i`BHHBQM 7Q` i?2
l*: y@e �M/ y@Rd v2�`b- `2bT2+iBp2HvX h�#H2 8X3 T`QpB/2b � #`2�F/QrM
Q7 i?2 2biBK�i2/ +Qbi #v T`QpBM+2- #Qi? BM �#bQHmi2 };m`2b �M/ �b �
b?�`2 Q7 i?2 :`Qbb .QK2biB+ _2;BQM�H S`Q/m+i U:._SVX



9e

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
A._

U#BHHBQMV
�b W Q7

:.S
A._

U#BHHBQMV
�b W Q7

:.S
A._

U#BHHBQMV
�b W Q7

:.S

hQi�H 8j-d9N yX9k dd-93y yXeR kyj-ReN RXeR

h�#H2 8Xe, aBKmH�i2/ +Qbi Q7 +?BH/
;`�Mib mM/2` /Bz2`2Mi b+2M�`BQb- BM
kyRe

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
A._

U#BHHBQMV
W Q7

:._S
A._

U#BHHBQMV
W Q7

:._S
A._

U#BHHBQMV
W Q7

:._S

S`QpBM+2
�+2? R-kje yXNy R-d38 RXjy 9-8RR jXkN
amK�i2`� li�`� j-jNN yX89 9-3ed yXdd Rk-38d kXy8
amK�i2`� "�`�i R-kR9 yXek R-d9N yX3N 9-8jy kXjk
_B�m R-8ee yXkj k-kd9 yXjj 8-d88 yX39
C�K#B d89 yX99 R-ydN yXej k-3RR RXe9
amK�i2`� a2H�i�M R-dRN yX93 k-88N yXdk e-d93 RXNy
"2M;FmHm 9kk yXde eyj RXyN R-8ej kX3k
G�KTmM; R-3jN yXe8 k-ej9 yXN9 e-ekR kXje
E2TmH�m�M "�M;F� "2HBimM; jy8 yX9d 9jj yXee R-RRy RXdy
E2TmH�m�M _B�m 9e3 yXkk eNN yXjk R-e3e yXd3
.EA C�F�`i� k-RRR yXRy k-NNj yXR9 d-yj9 yXjk
C�r� "�`�i N-eyj yX83 Rj-Nk9 yX39 jd-y8e kXk9
C�r� h2M;�? e-9Ry yX8N N-R9d yX39 k9-9dR kXk9
.A uQ;v�F�`i� ek9 yX8d 33e yX3R k-k3N kXy3
C�r� hBKm` e-3ke yXjd N-3eN yX8j ke-j9k RX9k
"�Mi2M k-djj yX8j j-3dd yXd8 N-Njk RXNk
"�HB d39 yX9y R-RRR yX8d k-NjR RX8y
Lmb� h2M;;�`� "�`�i R-Rdy RXyR R-e39 RX98 9-kR9 jXej
Lmb� h2M;;�`� hBKm` R-j8R RXey R-N9N kXjk 8-kj9 eXkk
E�HBK�Mi�M "�`�i R-y3j yXed R-88e yXNe 9-Rj8 kX8e
E�HBK�Mi�M h2M;�? 889 yX9N 3RR yXdk k-Ryj RX3d
E�HBK�Mi�M a2H�i�M N8N yXee R-j83 yXNj j-jy8 kXke
E�HBK�Mi�M hBKm` dj3 yXR8 R-ydR yXkR k-3ye yX88
E�HBK�Mi�M li�`� Re9 yXk8 kje yXj8 833 yX33
amH�r2bB li�`� 98d yX98 e89 yXe8 R-3Rd RX3R
amH�r2bB h2M;�? edk yX8e N99 yXdN k-99d kXy9
amH�r2bB a2H�i�M R-399 yX9N k-e38 yXdR d-RNe RXNy
amH�r2bB h2M;;�`� e9e yXed Nk8 yXN8 k-9jj kX8R
:Q`QMi�HQ k99 yXdd j9j RXy3 N8N jXyR
amH�r2bB "�`�i jRN yX3N 989 RXke R-kRk jXjd
J�HmFm 9Rd RXRk eyR RXek R-ejj 9X9R
J�HmFm li�`� kd3 yXN8 9y8 RXjN R-Rkj jX38
S�Tm� "�`�i kRN yXjj jR8 yX9d dNN RXky
S�Tm� eky yXj8 NNN yX8e k-NRe RXej

h�#H2 8X3, aBKmH�i2/ +Qbi Q7 +?BH/
;`�Mib mM/2` /Bz2`2Mi b+2M�`BQb- #v
T`QpBM+2- BM kyRe

8X8 *?�Ti2` bmKK�`v

h?Bb +?�Ti2` ?B;?HB;?i2/ i?�i ambi�BM�#H2 .2p2HQTK2Mi :Q�H R
2tTHB+BiHv `2+Q;MBb2b i?2 BKTQ`i�Mi `QH2 Q7 M�iBQM�H bQ+B�H T`Qi2+iBQM
bvbi2Kb �M/ ~QQ`b- r?B+? ;m�`�Mi22 BM+QK2 b2+m`Biv iQ �HH i?`Qm;?Qmi
i?2 HB72 +v+H2- �b � F2v BMbi`mK2Mi iQ ?2HT �//`2bb TQp2`ivX q?BH2
AM/QM2bB� Bb K�FBM; T`Q;`2bb- i?2 +Qp2`�;2 Q7 +?BH/`2M `2K�BMb HBKBi2/
+QKT�`2/ rBi? i?2 MmK#2` Q7 +?BH/`2M HBpBM; BM TQQ` �M/ BM+QK2
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BMb2+m`2 ?Qmb2?QH/bX h?2 +?�Ti2` i?2`27Q`2 bBKmH�i2/ i?2 T`QpBbBQM Q7
mMBp2`b�H +?BH/ ;`�Mi rBi? � KQMi?Hv p�Hm2 Q7 A._ kyy-yyy iQ +?BH/`2M
Q7 /Bz2`2Mi �;2bX Pi?2` bmKK�`v TQBMib BM+Hm/2 i?2 7QHHQrBM;,

Ç �b � TQHB+v BMbi`mK2Mi- mMBp2`b�H +?BH/ ;`�Mi Qz2` �M 2z2+iBp2
K2i?Q/ 7Q` /2HBp2`BM; BM+QK2 bmTTQ`i iQ � bBx2�#H2 b?�`2 Q7 i?2
TQTmH�iBQMX 6Q` BMbi�M+2- � +�b? i`�Mb72` T`Q;`�KK2 7Q` +?BH/`2M
y@9 v2�`b +QmH/ `2�+? ky T2`+2Mi Q7 ?Qmb2?QH/b �M/ jd T2`+2Mi Q7
i?2 TQTmH�iBQM #2+�mb2 i?2v �`2 HBpBM; rBi? 2HB;B#H2 +?BH/`2MX

Ç AMi`Q/m+BM; mMBp2`b�H +?BH/ ;`�Mi rQmH/ #QQbi 7�KBHv BM+QK2-
2bT2+B�HHv 7Q` i?2 TQQ`2bi ?Qmb2?QH/bX lM/2` i?2 l*: y@9 v2�`b
b+2M�`BQ- ?Qmb2?QH/bǶ Tm`+?�bBM; TQr2` rQmH/ ;Q mT #v N T2`+2Mi
QM �p2`�;2 r?BH2 7�KBHB2b BM i?2 TQQ`2bi /2+BH2 rQmH/ 2tT2`B2M+2 �M
BM+`2�b2 Q7 R3 T2`+2MiX

Ç �b � `2bmHi- H2p2Hb Q7 +?BH/ TQp2`iv rQmH/ /`QT bB;MB}+�MiHvX lM/2`
i?2 l*: y@9 v2�`b b+2M�`BQ- i?2 T`QTQ`iBQM Q7 mM/2`@}p2b HBpBM;
#2HQr i?2 M�iBQM�H TQp2`iv HBM2 rQmH/ #2 +mi M2�`Hv BM ?�H7 U7`QK
R9Xj T2`+2Mi iQ dXd T2`+2MiVX h?2 KQbi �K#BiBQmb b+2M�`BQ Ĝ � l*:
7Q` �HH +?BH/`2M mM/2` R3 v2�`b Ĝ rQmH/ `2/m+2 i?2 M�iBQM�H +?BH/
TQp2`iv `�i2 iQ QMHv j T2`+2MiX

Ç h?2`2 rQmH/ �HbQ #2 H�`;2 K�+`Q@2+QMQKB+ 2z2+ib- Tmb?BM;
AM/QM2bB�Ƕb Qp2`�HH TQp2`iv `�i2 /QrM iQ 3Xe T2`+2Mi Q` HQr2`X h?2
+QmMi`vǶb H2p2H Q7 BM2[m�HBiv Bb T`QD2+i2/ iQ /2+`2�b2 #v kXR T2`+2Mi
Q` KQ`2X Jm+? Q7 i?2 �//BiBQM�H ?Qmb2?QH/ BM+QK2 rQmH/ #2 bT2M/
BM i?2 HQ+�H 2+QMQKv �M/ /2HBp2` TQbBiBp2 bTBHH@Qp2` 2z2+ibX

Ç h?2 bBKmH�i2/ +?BH/ ;`�Mi QTiBQMb �`2 �zQ`/�#H2 TQHB+v BMbi`mK2MibX
h?2 l*: y@9 v2�`b b+2M�`BQ Bb 2biBK�i2/ iQ +Qbi �`QmM/ yX9k T2`+2Mi
Q7 :S.X Pp2` iBK2- i?2 +Qbi rQmH/ /2+`2�b2 �b i?2 +?BH/ TQTmH�iBQM
?�b `2�+?2/ Bib T2�F �M/ bi�`iBM; iQ /2+HBM2X



*?�Ti2` e

*QM+HmbBQM

q2 #2;�M i?Bb `2TQ`i #v `2pB2rBM; i?2 +`Qbb@b2+iBQM�H TB+im`2 Q7 +?BH/
TQp2`iv BM AM/QM2bB� #�b2/ QM i?2 L�iBQM�H aQ+BQ@1+QMQKB+ am`p2v
Uala1L�aV +QM/m+i2/ BM J�`+? kyReX L2ti- r2 �//2/ � /vM�KB+
T2`bT2+iBp2 �M/ i`�+2/ +?�M;2b BM i?2 +B`+mKbi�M+2b Q7 i?2 b�K2
+?BH/`2M Qp2` iBK2 mbBM; HQM;Bim/BM�H /�i� 7`QK i?2 ala1L�a S�M2H
#2ir22M kyRR �M/ kyR8X q2 i?2M #`Q�/2M2/ i?2 b+QT2 Q7 Qm` �M�HvbBb
rBi? MQM@}M�M+B�H- KmHiB/BK2MbBQM�H K2�bm`2b Q7 +?BH/ r2HH@#2BM;X
6BM�HHv- r2 `2pB2r2/ i?2 `QH2 Q7 bQ+B�H T`Qi2+iBQM BM i�+FHBM; TQp2`iv
�M/ pmHM2`�#BHBiv �M/ bBKmH�i2/ i?2 TQi2MiB�H BKT�+ib �M/ +Qbi Q7
mMBp2`b�H +?BH/ ;`�MibX

�M Qp2`�`+?BM; }M/BM; Q7 i?2 `2TQ`i Bb i?�i H2p2Hb Q7 +?BH/ TQp2`iv
�M/ pmHM2`�#BHBiv �`2 Km+? ?B;?2` �M/ KQ`2 +QKTH2t i?�M +QKKQMHv
#2HB2p2/X h?Bb Bb #2+�mb2 TQp2`iv K2�bm`2b �`2 p2`v b2MbBiBp2 iQ bK�HH
+?�M;2b BM i?2 TQp2`iv i?`2b?QH/ mb2/ iQ +H�bbB7v +?BH/`2M �b ǵTQQ`Ƕ
Q` ǵMQi TQQ`Ƕ �M/ #2+�mb2 i?2`2 Bb � bB;MB}+�Mi /2;`22 Q7 KQ#BHBiv-
rBi? 7�KBHB2b KQpBM; mT �M/ /QrM i?2 BM+QK2 /Bbi`B#miBQM 2p2M Qp2`
b?Q`i T2`BQ/b Q7 iBK2X h?2 Q{+B�H +?BH/ TQp2`iv `�i2 r�b Rj T2`+2Mi
BM kyRe- #mi Qm` �M�HvbBb BM/B+�i2b i?�i irB+2 �b K�Mv +?BH/`2M Uke
T2`+2MiV 2tT2`B2M+2/ �i H2�bi QM2 v2�` #2HQr i?2 M�iBQM�H TQp2`iv HBM2
#2ir22M kyRR �M/ kyR8X J2�bm`2/ �;�BMbi i?2 BMi2`M�iBQM�H 0jXR@�@/�v
TQp2`iv HBM2- Bi +�M #2 �`;m2/ i?�i e9 T2`+2Mi Q7 +?BH/`2M 2tT2`B2M+2/
�i H2�bi 2TBbQ/2 Q7 KQ/2`�i2 Q` b2p2`2 TQp2`iv /m`BM; i?2 }p2@v2�`
T2`BQ/X �M/- #�b2/ QM Qm` KmHiB/BK2MbBQM�H BM/B+�iQ`- e8 T2`+2Mi Q7
+?BH/`2M r2`2 +QMbB/2`2/ iQ #2 /2T`Bp2/ BM irQ Q` KQ`2 /BK2MbBQMb Q7
+?BH/ r2HH@#2BM;X

q2 �HbQ 2tTHQ`2/ 7�+iQ`b i?�i �`2 �bbQ+B�i2/ rBi? +?BH/ TQp2`iv
�M/ r2HH@#2BM; mbBM; `2;`2bbBQM i2+?MB[m2bX � F2v 7�+iQ` BM~m2M+BM;
i?2 TQp2`iv bi�imb Q7 +?BH/`2M Bb i?2 bBx2 �M/ +QKTQbBiBQM Q7 i?2
?Qmb2?QH/ i?2v #2HQM; iQX h?2 2KTHQvK2Mi bi�imb Q7 T�`2Mib �M/ K�BM
bQm`+2 Q7 ?Qmb2?QH/ BM+QK2 �`2 +`BiB+�H /2i2`KBM�Mib- rBi? +?BH/`2M
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BM �;`B+mHim`�H ?Qmb2?QH/b KQbi �i `BbF Q7 2tT2`B2M+BM; HQr2` HBpBM;
bi�M/�`/bX :B`Hb �M/ #Qvb ?�p2 i?2 b�K2 TQp2`iv `BbF- #mi +?BH/`2M BM
72K�H2@?2�/2/ ?Qmb2?QH/ i2M/ iQ #2 rQ`b2 QzX uQmM; +?BH/`2M mM/2`
}p2 �TT2�` 2bT2+B�HHv �i `BbF Q7 2tT2`B2M+BM; /2T`Bp�iBQMbX �+`Qbb
i?2 #Q�`/- ;2Q;`�T?B+ /BbT�`BiB2b �`2 H�`;2X 6Q` BMbi�M+2- BM bQK2
T`QpBM+2b- �`QmM/ � i?B`/ Q7 +?BH/`2M 7�HH #2HQr i?2 M�iBQM�H TQp2`iv
HBM2- �M/ BM Qi?2`b- H2bb i?�M e T2`+2MiX >Qr2p2`- +?BH/ TQp2`iv �M/
/2T`Bp�iBQM Bb MQi bT�iB�HHv +QM+2Mi`�i2/ �M/ Bi Bb � +?�HH2M;2 BM #Qi?
`m`�H �M/ m`#�M �`2�bX AM 7�+i- #2ir22M jR �M/ 9R T2`+2Mi Q7 +?BH/`2M
#2HQr �Mv TQp2`iv HBM2 HBp2 BM m`#�M �`2�bX

Pm` }M/BM;b ?�p2 BKTQ`i�Mi BKTHB+�iBQMb 7Q` i?2 /2bB;M Q7 bQ+B�H
T`Qi2+iBQM bvbi2Kb �M/ i?2 72�bB#BHBiv Q7 ǵi�`;2iBM;Ƕ T`Q;`�KK2b iQ
i?2 TQQ`2bi b2;K2Mib Q7 bQ+B2ivX q2 ?�p2 b?QrM i?�i i?2 +QKTQbBiBQM
Q7 i?2 ;`QmT Q7 +?BH/`2M #2HQr �Mv TQp2`iv HBM2 Bb +QMbi�MiHv +?�M;BM;-
rBi? K�Mv 7�KBHB2b KQpBM; �#Qp2 �M/ Qi?2`b 7�HHBM; #2HQr i?2
i?`2b?QH/ 2p2`v bBM;H2 v2�`X J�Mv ?Qmb2?QH/b +H�bbB}2/ �b ǶMQi TQQ`Ƕ
biBHH 2tT2`B2M+2 ?B;? H2p2Hb Q7 BM+QK2 BMb2+m`BivX �b � `2bmHi- i?2`2 Bb MQ
}t2/- bi�iB+ ;`QmT Q7 TQQ` +?BH/`2M i?�i Bb 2�bBHv B/2MiB}�#H2 �M/ i?�i
+�M #2 �++m`�i2Hv i�`;2i2/X Pm` }M/BM;b �HbQ +?�HH2M;2 bQK2 Q7 i?2
�bbmKTiBQMb #2?BM/ bQ +�HH2/ ǵ;`�/m�iBQMǶ T`Q;`�KK2b- r?B+? Q7i2M
pB2r i`�MbBiBQMb Qmi Q7 TQp2`iv �b � bBKTH2 HBM2�` T`Q+2bbX AM `2�HBiv- �
bB;MB}+�Mi b?�`2 Q7 7�KBHB2b r?Q KQp2 Qmi Q7 TQp2`iv 7�HH #�+F #2HQr
i?2 TQp2`iv i?`2b?QH/ rBi?BM � b?Q`i bT�+2 Q7 iBK2X _Qm;?Hv jX8 KBHHBQM
+?BH/`2M 7�HH #2HQr i?2 Q{+B�H TQp2`iv HBM2 2p2`v v2�`X

h?2 `2TQ`i 2tTHQ`2/ �M �Hi2`M�iBp2 �TT`Q�+? iQ T`QpB/BM; bQ+B�H
T`Qi2+iBQM iQ +?BH/`2M �M/ i?2B` 7�KBHB2b- QM i?2 #�bBb Q7 mMBp2`b�H +�b?
i`�Mb72`b iQ �HH +?BH/`2M rBi?BM � +2`i�BM �;2 ;`QmTX q2 KQ/2HH2/ i?2
TQp2`iv BKT�+ib �M/ +Qbi Q7 i`�Mb72`b iQ i?`22 �;2 ;`QmTb Uy@9 v2�`bc y@
e v2�`bc �M/ y@Rd v2�`bV rBi? � KQ/2bi p�Hm2 Q7 A._ kyy-yyy T2` KQMi?
T2` 2HB;B#H2 +?BH/X am+? T`Q;`�KK2b rQmH/ #QQbi 7�KBHB2bǶ Tm`+?�bBM;
TQr2` Ĝ rBi? bTBHHQp2` 2z2+ib iQ i?2 HQ+�H 2+QMQKv Ĝ �M/ K�F2 �
bB;MB}+�Mi /2Mi BM H2p2Hb Q7 TQp2`iv �M/ BMb2+m`Biv �KQM; +?BH/`2M �M/
i?2 ;2M2`�H TQTmH�iBQMX 6Q` 2t�KTH2- BMi`Q/m+BM; � mMBp2`b�H +?BH/
;`�Mi 7Q` �HH +?BH/`2M mM/2` �;2 }p2 +QmH/ Tmb? AM/QM2bB�Ƕb Qp2`�HH
TQp2`iv `�i2 /QrM iQ 3Xe T2`+2Mi �M/ `2/m+2 i?2 :BMB +Q2{+B2Mi #v kXR
T2`+2Mi Q` KQ`2X Ai rQmH/ �HbQ #2 �zQ`/�#H2- `2[mB`BM; �M BMp2biK2Mi
Q7 yX9k T2`+2Mi Q7 :.SX Pp2` iBK2- i?2 +Qbi rQmH/ /2+`2�b2 �b i?2 +?BH/
TQTmH�iBQM ?�b `2�+?2/ Bib T2�F �M/ Bb bi�`iBM; iQ /2+HBM2X



S�`i AA

ai�iBbiB+�H �MM2t
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h�#H2 �XR, *?BH/`2M #2HQr i?2 M�iBQM�H TQp2`iv HBM2- #v
b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b- kyRe

>2�/+QmMi +?BH/
TQp2`iv `�i2

USyV

*?BH/ TQp2`iv
;�T BM/2t USRV

*?BH/ TQp2`iv
b2p2`Biv BM/2t

USkV

a2t
J�H2 RjXj kX9 yXd
62K�H2 RjXj kX9 yXd
hQi�H RjXj kX9 yXd

�;2 Q7 +?BH/
y@9 v`b R9Xj kXe yXd
8@N v`b RjX8 kX8 yXd
Ry@R9 v`b RjXj kX9 yXd
R8@Rd v`b RRXk kXR yXe
hQi�H RjXj kX9 yXd

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 RjXy kX9 yXe
62K�H2 ReX3 jXR yXN
hQi�H RjXj kX9 yXd

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b NX3 RXN yX8
�/mHi k8@e9 v`b RjXy kX9 yXe
1H/2` e8+ v`b RNXN jXd RXy
hQi�H RjXj kX9 yXd

>Qmb2?QH/ bBx2
<j K2K#2`b 8X3 RXy yXj
j@9 K2K#2`b 3Xk RX9 yX9
8@e K2K#2`b R8X3 kX3 yXd
d+ K2K#2`b k8Xk 8XR RX8
hQi�H RjXj kX9 yXd

*?BH/ /2T2M/2M+v `�iBQ
< yX8R dXN RXj yXj
yX8R @ RXyy RRX9 kXy yX8
RXyR @ RX8y RdX8 jXk yXN
> RX8y k3X9 8X3 RXd
hQi�H RjXj kX9 yXd

PH/@�;2 /2T2M/2M+v `�iBQ
y RkXe kXj yXe
yXyR @ yX8y RNXR jX8 yXN
> yX8y kRXR 9XR RXR
hQi�H RjXj kX9 yXd

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ RkXR kXk yXe
1ti2M/2/ ?Qmb2?QH/ RdXk jXR yX3
*QKTQbBi2 ?Qmb2?QH/ R9Xy kXe yXd
hQi�H RjXj kX9 yXd

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 NX3 RX3 yX8
J�``B2/ RjXy kX9 yXe
.BpQ`+2/ R8Xj kX3 yX3
qB/Qr2/ ReXd jXR yXN
hQi�H RjXj kX9 yXd

1/m+�iBQM�H �ii�BMK2Mi Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH kNXR eX9 kXR
AM+QKTH2i2 T`BK�`v kkXy 9Xk RXk
S`BK�`v ReXR kXN yX3
GQr2` b2+QM/�`v RRXe RXN yX8
:2M2`�H mTT2` b2+QM/�`v dX3 RXj yX9
oQ+�iBQM�H mTT2` b2+QM/�`v 8X3 yXN yXk
h2`iB�`v RXd yXj yXR
hQi�H RjXj kX9 yXd

>B;?2bi 2/m+�iBQM �KQM; ?Qmb2?QH/ K2K#2`b
L2p2` �ii2M/2/ b+?QQH 9kXj RjXd eXy
AM+QKTH2i2 T`BK�`v jRXR eXd kXR
S`BK�`v kRX9 9XR RXR
GQr2` b2+QM/�`v ReXj kX3 yXd
lTT2` b2+QM/�`v RyXy RXd yX8
h2`iB�`v kXe yX9 yXR
hQi�H RjXj kX9 yXd

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 kRXN 9X9 RXj
qQ`F BM BM/mbi`v RRXy RX3 yX9
qQ`F BM b2`pB+2b 3Xk RXj yXj
qQ`F BM mM/2}M2/ b2+iQ` RyX9 RX3 yX8



8k

AM+QK2 7`QK `2KBii�M+2b R3Xy jX9 yXN
AM+QK2 7`QK T2MbBQMUbV 9X3 yXd yXR
AM+QK2 7`QK BMp2biK2MiUbV 8Xj yXd yXR
hQi�H RjXk kX9 yXd

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# 3XR RXj yXj
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` R8XN kX3 yX3
a2H7@2KTHQv2/, 2KTHQv2` RdXj jX8 RXy
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` R9XN jXy yXN
LQi rQ`FBM; ReXk jXy yX3
hQi�H RjXj kX9 yXd

S`QpBM+2
�+2? kyX8 9Xj RXk
amK�i2`� li�`� R9Xy kX8 yXd
amK�i2`� "�`�i NX9 RX8 yXj
_B�m RyXk RX3 yX9
C�K#B RyXN kXy yX8
amK�i2`� a2H�i�M ReX3 kXe yXe
"2M;FmHm kyXe jX3 yXN
G�KTmM; RdXj jXj yXN
E2TmH�m�M "�M;F� "2HBimM; dXy yXN yXk
E2TmH�m�M _B�m dXe RXR yXj
.EA C�F�`i� 8Xe yXe yXR
C�r� "�`�i RRX9 RXN yX8
C�r� h2M;�? R9XN kXe yXd
.A uQ;v�F�`i� R9XN kXe yXd
C�r� hBKm` RjXj kXk yX8
"�Mi2M dXR RXR yXk
"�HB 8X9 yXd yXR
Lmb� h2M;;�`� "�`�i RNXy jX8 yXN
Lmb� h2M;;�`� hBKm` keX9 8Xd RXe
E�HBK�Mi�M "�`�i NX3 RXd yX9
E�HBK�Mi�M h2M;�? dXk RXR yXk
E�HBK�Mi�M a2H�i�M eXR yXN yXk
E�HBK�Mi�M hBKm` 3Xk RX9 yX9
E�HBK�Mi�M li�`� dXN RXy yXk
amH�r2bB li�`� RRXk kXR yXe
amH�r2bB h2M;�? R3X8 jXe RXy
amH�r2bB a2H�i�M RRXj kXk yXd
amH�r2bB h2M;;�`� R8XN jXe RXk
:Q`QMi�HQ kRXy 8Xy RX3
amH�r2bB "�`�i R9Xj kXj yX8
J�HmFm k9Xk 9Xe RXj
J�HmFm li�`� dX3 yXN yXk
S�Tm� "�`�i jRXy 3Xd jX9
S�Tm� j8X9 RRXN 8Xj
hQi�H RjXj kX9 yXd

SH�+2 Q7 `2bB/2M+2
l`#�M NX3 RX8 yX9
_m`�H ReX3 jXj RXy
hQi�H RjXj kX9 yXd

GB72iBK2 KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M RkXd kXj yXe
GB72iBK2 KB;`�Mi RjXe kX8 yXd
hQi�H RjXj kX9 yXd

_2+2Mi KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q RjXR kX9 yXd
JB;`�i2/ BM H�bi }p2 v2�`b RjXN kX8 yXd
hQi�H RjXj kX9 yXd

.�i� bQm`+2, ala1L�a J�`+? kyReX



8j

h�#H2 �Xk, *?BH/`2M #2HQr i?2 pmHM2`�#BHBiv HBM2 Uk t
M�iBQM�H TQp2`iv HBM2V- #v b2H2+i2/ +?�`�+i2`BbiB+b- kyRe

>2�/+QmMi +?BH/
TQp2`iv `�i2

USyV

*?BH/ TQp2`iv
;�T BM/2t USRV

*?BH/ TQp2`iv
b2p2`Biv BM/2t

USkV

a2t
J�H2 8dXR kyX9 NXR
62K�H2 8dXy kyXj NXR
hQi�H 8dXR kyXj NXR

�;2 Q7 +?BH/
y@9 v`b 83X8 kRXk NXe
8@N v`b 8dXd kyXe NXj
Ry@R9 v`b 8dX8 kyX8 NXk
R8@Rd v`b 8kXe R3Xk 3Xy
hQi�H 8dXR kyXj NXR

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 8eXd kyXR NXy
62K�H2 eRXk kjXR RyXd
hQi�H 8dXR kyXj NXR

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b 8yXN RdXj dX8
�/mHi k8@e9 v`b 8eXe kyXR NXy
1H/2` e8+ v`b eeXd k8XN RkXk
hQi�H 8dXR kyXj NXR

>Qmb2?QH/ bBx2
<j K2K#2`b jNXk RkXj 8Xy
j@9 K2K#2`b 93X3 R8Xd eXe
8@e K2K#2`b ekXj kjXy RyX8
d+ K2K#2`b djXk jyXR R9X3
hQi�H 8dXR kyXj NXR

*?BH/ /2T2M/2M+v `�iBQ
< yX8R 9dXj R8Xk eXj
yX8R @ RXyy 8eXy RNXj 3X9
RXyR @ RX8y e8XR k9Xe RRXj
> RX8y d9Xe jRX3 ReXy
hQi�H 8dXR kyXj NXR

PH/@�;2 /2T2M/2M+v `�iBQ
y 8eXy RNXd 3X3
yXyR @ yX8y edXy k8Xd RkXy
> yX8y eeXR keX9 RkXe
hQi�H 8dXR kyXj NXR

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ 88Xy RNXk 3X8
1ti2M/2/ ?Qmb2?QH/ e8XR k9X9 RRXk
*QKTQbBi2 ?Qmb2?QH/ 8jX3 RNXd NXy
hQi�H 8dXR kyXj NXR

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 9dXR ReXN dX8
J�``B2/ 8eXd kyXR NXy
.BpQ`+2/ 8dXj kRXR NXd
qB/Qr2/ eRX3 kjXR RyXd
hQi�H 8dXR kyXj NXR

1/m+�iBQM�H �ii�BMK2Mi Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH ddX8 jkXd ReX8
AM+QKTH2i2 T`BK�`v d9Xj kNXR RjX3
S`BK�`v eeX8 k9Xk RyXN
GQr2` b2+QM/�`v eyX9 kyXk 3Xd
:2M2`�H mTT2` b2+QM/�`v 98X8 R9Xd eXk
oQ+�iBQM�H mTT2` b2+QM/�`v 9RXd RkXe 8XR
h2`iB�`v R8Xd 9Xk RXe
hQi�H 8dXR kyXj NXR

>B;?2bi 2/m+�iBQM �KQM; ?Qmb2?QH/ K2K#2`b
L2p2` �ii2M/2/ b+?QQH edX8 j8Xj kRX3
AM+QKTH2i2 T`BK�`v dNXd j9Xk RdX9
S`BK�`v djX9 k3Xj RjX9
GQr2` b2+QM/�`v e3Xd k9XN RRXk
lTT2` b2+QM/�`v 8jXd RdXN dXd
h2`iB�`v kRXN eXk kX9
hQi�H 8dXR kyXj NXR

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 d8Xy k3XN RjXd
qQ`F BM BM/mbi`v 8eXd RNXj 3Xj
qQ`F BM b2`pB+2b 99Xd R9X3 eXj
qQ`F BM mM/2}M2/ b2+iQ` 9eXd ReX9 dXj



89

AM+QK2 7`QK `2KBii�M+2b ejX8 k9Xd RRX8
AM+QK2 7`QK T2MbBQMUbV jeXe RyXN 9Xj
AM+QK2 7`QK BMp2biK2MiUbV jRX9 NXj jX3
hQi�H 8dXy kyXj NXR

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# 98Xe R9XN eXj
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` e8XN kjX3 RyXd
a2H7@2KTHQv2/, 2KTHQv2` ekXk kjX8 RRXR
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` eRXR kkX9 RyXk
LQi rQ`FBM; 8NXR kkX8 RyX9
hQi�H 8dXR kyXj NXR

S`QpBM+2
�+2? djXj kdXd RjXy
amK�i2`� li�`� e3Xy kkXd RyXy
amK�i2`� "�`�i ejX8 kyXd 3X8
_B�m 8dXe RNXy 3Xy
C�K#B eyX9 RNXe 3X9
amK�i2`� a2H�i�M 8RXN kyX3 NXN
"2M;FmHm eeX3 keXk RkX9
G�KTmM; dyX9 k8Xk RRX9
E2TmH�m�M "�M;F� "2HBimM; 8NXR RdXj eXd
E2TmH�m�M _B�m 9eXj R9Xe eXy
.EA C�F�`i� 98X3 R9XR 8Xe
C�r� "�`�i 8jX8 R3X8 3XR
C�r� h2M;�? 8dXN kRXN RyXy
.A uQ;v�F�`i� 8kXR RNX3 NXR
C�r� hBKm` 8eXR kyXR NXy
"�Mi2M 9dX9 R8Xy eXk
"�HB 9RXk RkX8 9XN
Lmb� h2M;;�`� "�`�i 83X3 k9XR RRX8
Lmb� h2M;;�`� hBKm` d3XN jRXN R8X8
E�HBK�Mi�M "�`�i 83Xy R3X8 dXd
E�HBK�Mi�M h2M;�? 9NXy R9X3 eXy
E�HBK�Mi�M a2H�i�M 9dXj RjXN 8X9
E�HBK�Mi�M hBKm` 8jXj ReXe eX3
E�HBK�Mi�M li�`� e8Xy RNX3 dX3
amH�r2bB li�`� 8RXd RdXd dXN
amH�r2bB h2M;�? edXe k8X9 RRX3
amH�r2bB a2H�i�M 9dXd R3Xy 3XR
amH�r2bB h2M;;�`� 8kXj kRXj RyXk
:Q`QMi�HQ 88XN k9Xj RkXj
amH�r2bB "�`�i e9X3 kkXj NXd
J�HmFm dkX8 k3Xd RjXN
J�HmFm li�`� e8XR RNXd dXN
S�Tm� "�`�i ekXd k3Xd ReXk
S�Tm� 83X3 jyX9 R3XN
hQi�H 8dXR kyXj NXR

SH�+2 Q7 `2bB/2M+2
l`#�M 9dXy ReX9 dXR
_m`�H edXR k9Xk RRXR
hQi�H 8dXR kyXj NXR

GB72iBK2 KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M 8NXR kyXe NXR
GB72iBK2 KB;`�Mi 8eXy kyXk NXR
hQi�H 8dXR kyXj NXR

_2+2Mi KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q 8eX3 kyXk NXy
JB;`�i2/ BM H�bi }p2 v2�`b 8dXe kyX3 NX9
hQi�H 8dXR kyXj NXR

.�i� bQm`+2, ala1L�a J�`+? kyReX
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h�#H2 �Xj, *?BH/`2M #2HQr i?2 BMi2`M�iBQM�H TQp2`iv HBM2
Q7 0RXN UkyRR SSSV T2` /�v- #v b2H2+i2/ +?�`�+i2`BbiB+b-
kyRe

>2�/+QmMi +?BH/
TQp2`iv `�i2

USyV

*?BH/ TQp2`iv
;�T BM/2t USRV

*?BH/ TQp2`iv
b2p2`Biv BM/2t

USkV

a2t
J�H2 dXk RXR yXj
62K�H2 dXk RXR yXj
hQi�H dXk RXR yXj

�;2 Q7 +?BH/
y@9 v`b dX3 RXk yXj
8@N v`b dXk RXR yXj
Ry@R9 v`b dXk RXR yXj
R8@Rd v`b eXR RXy yXk
hQi�H dXk RXR yXj

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 eXN RXR yXj
62K�H2 RyXy RXe yX9
hQi�H dXk RXR yXj

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b 8X8 RXy yXj
�/mHi k8@e9 v`b eXN RXR yXj
1H/2` e8+ v`b RRXN kXy yX8
hQi�H dXk RXR yXj

>Qmb2?QH/ bBx2
<j K2K#2`b jXy yX8 yXR
j@9 K2K#2`b 9X9 yXd yXk
8@e K2K#2`b 3Xj RXj yXj
d+ K2K#2`b R9Xk kX8 yXd
hQi�H dXk RXR yXj

*?BH/ /2T2M/2M+v `�iBQ
< yX8R 9Xj yXe yXk
yX8R @ RXyy eXk yXN yXk
RXyR @ RX8y 3X3 RX9 yX9
> RX8y ReXR kXd yXd
hQi�H dXk RXR yXj

PH/@�;2 /2T2M/2M+v `�iBQ
y eXe RXy yXj
yXyR @ yX8y RRX3 RX3 yX9
> yX8y RjXj kXj yXe
hQi�H dXk RXR yXj

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ eXk RXy yXk
1ti2M/2/ ?Qmb2?QH/ RyXk RXe yX9
*QKTQbBi2 ?Qmb2?QH/ 3Xk RXj yXj
hQi�H dXk RXR yXj

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 8Xe RXR yXj
J�``B2/ eXN RXR yXj
.BpQ`+2/ 3X9 RXj yXj
qB/Qr2/ NXN RXe yX9
hQi�H dXk RXR yXj

1/m+�iBQM�H �ii�BMK2Mi Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH RNX9 jX8 RXy
AM+QKTH2i2 T`BK�`v RkXN kXk yXe
S`BK�`v NXy RXj yXj
GQr2` b2+QM/�`v 8Xy yXd yXk
:2M2`�H mTT2` b2+QM/�`v jXj yX8 yXR
oQ+�iBQM�H mTT2` b2+QM/�`v kX9 yXj yXR
h2`iB�`v yXd yXR yXy
hQi�H dXk RXR yXj

>B;?2bi 2/m+�iBQM �KQM; ?Qmb2?QH/ K2K#2`b
L2p2` �ii2M/2/ b+?QQH k8Xj eXk kXj
AM+QKTH2i2 T`BK�`v RNXR jX8 RXy
S`BK�`v RkXN kXR yX8
GQr2` b2+QM/�`v 3X3 RXj yXj
lTT2` b2+QM/�`v 9Xe yXd yXk
h2`iB�`v RXk yXk yXy
hQi�H dXk RXR yXj

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 RkXd kXR yXe
qQ`F BM BM/mbi`v 8X3 yX3 yXk
qQ`F BM b2`pB+2b jX3 yX8 yXR



8e

qQ`F BM mM/2}M2/ b2+iQ` 9Xe yXd yXk
AM+QK2 7`QK `2KBii�M+2b RRX9 RXN yX8
AM+QK2 7`QK T2MbBQMUbV kX8 yXj yXR
AM+QK2 7`QK BMp2biK2MiUbV RXk yXk yXy
hQi�H dXR RXR yXj

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# jXd yX8 yXR
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` 3X9 RXj yXj
a2H7@2KTHQv2/, 2KTHQv2` RyX9 RX3 yX8
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` 3Xk RXj yXj
LQi rQ`FBM; NX9 RX8 yX9
hQi�H dXk RXR yXj

S`QpBM+2
�+2? eX9 yXd yXR
amK�i2`� li�`� jXN yXe yXR
amK�i2`� "�`�i yX8 yXy yXy
_B�m yXN yXR yXy
C�K#B jX3 yX8 yXR
amK�i2`� a2H�i�M dXy yX3 yXR
"2M;FmHm kX8 yXk yXR
G�KTmM; eXd RXy yXk
E2TmH�m�M "�M;F� "2HBimM; yXR yXy yXy
E2TmH�m�M _B�m yXj yXy yXy
.EA C�F�`i� yXy yXy yXy
C�r� "�`�i dXy RXy yXk
C�r� h2M;�? RyX9 RXe yX9
.A uQ;v�F�`i� eXj yXN yXk
C�r� hBKm` 3X9 RXR yXk
"�Mi2M kXe yXk yXy
"�HB RXN yXk yXy
Lmb� h2M;;�`� "�`�i RRXe RXe yXj
Lmb� h2M;;�`� hBKm` kRX8 9Xj RXR
E�HBK�Mi�M "�`�i 8Xy yXe yXR
E�HBK�Mi�M h2M;�? RXe yXR yXy
E�HBK�Mi�M a2H�i�M RXj yXR yXy
E�HBK�Mi�M hBKm` yXR yXy yXy
E�HBK�Mi�M li�`� yXy yXy yXy
amH�r2bB li�`� dXy RXj yX9
amH�r2bB h2M;�? dXj yXN yXk
amH�r2bB a2H�i�M R8XR jXy RXy
amH�r2bB h2M;;�`� R3XR 9Xk RX8
:Q`QMi�HQ kRX3 8Xk RXN
amH�r2bB "�`�i R9XR kXj yX8
J�HmFm 8X3 yX8 yXR
J�HmFm li�`� RXy yXk yXy
S�Tm� "�`�i RRXj RXd yXj
S�Tm� R3Xd 8Xy RXN
hQi�H dXk RXR yXj

SH�+2 Q7 `2bB/2M+2
l`#�M 9X9 yXe yXR
_m`�H NXN RXd yX8
hQi�H dXk RXR yXj

GB72iBK2 KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M dXk RXR yXj
GB72iBK2 KB;`�Mi dXk RXR yXj
hQi�H dXk RXR yXj

_2+2Mi KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q dXy RXR yXj
JB;`�i2/ BM H�bi }p2 v2�`b dX8 RXk yXj
hQi�H dXk RXR yXj

.�i� bQm`+2, ala1L�a J�`+? kyReX



8d

h�#H2 �X9, *?BH/`2M #2HQr i?2 BMi2`M�iBQM�H TQp2`iv HBM2
Q7 0jXR UkyRR SSSV T2` /�v- #v b2H2+i2/ +?�`�+i2`BbiB+b-
kyRe

>2�/+QmMi +?BH/
TQp2`iv `�i2

USyV

*?BH/ TQp2`iv
;�T BM/2t USRV

*?BH/ TQp2`iv
b2p2`Biv BM/2t

USkV

a2t
J�H2 jjXR 3Xj kXN
62K�H2 jjXR 3Xj kXN
hQi�H jjXR 3Xj kXN

�;2 Q7 +?BH/
y@9 v`b j9Xj 3Xd jXR
8@N v`b jjXj 3Xj kXN
Ry@R9 v`b jjXd 3X9 kXN
R8@Rd v`b kNXd dXj kX8
hQi�H jjXR 3Xj kXN

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 jkX8 3XR kX3
62K�H2 jNXk RyX9 jX3
hQi�H jjXR 3Xj kXN

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b k3X8 eXe kXj
�/mHi k8@e9 v`b jkX8 3XR kX3
1H/2` e8+ v`b 99X8 RkX9 9Xd
hQi�H jjXR 3Xj kXN

>Qmb2?QH/ bBx2
<j K2K#2`b kRX8 9Xe RX8
j@9 K2K#2`b k8Xj 8X3 RXN
8@e K2K#2`b jdX8 NX8 jXj
d+ K2K#2`b 9NXk R9XR 8X9
hQi�H jjXR 3Xj kXN

*?BH/ /2T2M/2M+v `�iBQ
< yX8R k9Xe 8Xd RXN
yX8R @ RXyy jRX9 dXe kXe
RXyR @ RX8y jNXy RyXy jXe
> RX8y 8kX3 R8Xk 8XN
hQi�H jjXR 3Xj kXN

PH/@�;2 /2T2M/2M+v `�iBQ
y jRX3 dX3 kXd
yXyR @ yX8y 99Xk RkXR 9X9
> yX8y 9dXy RjXj 8XR
hQi�H jjXR 3Xj kXN

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ jyXd dX9 kXe
1ti2M/2/ ?Qmb2?QH/ 9RXN RRXk 9Xy
*QKTQbBi2 ?Qmb2?QH/ jkXy 3X9 jXR
hQi�H jjXR 3Xj kXN

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 k3Xd dXk kXe
J�``B2/ jkXd 3XR kX3
.BpQ`+2/ jjXj 3X3 jXk
qB/Qr2/ j3X8 RyXk jXd
hQi�H jjXR 3Xj kXN

1/m+�iBQM�H �ii�BMK2Mi Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH 8eX8 RdXk eXN
AM+QKTH2i2 T`BK�`v 9NX3 RjX8 8Xy
S`BK�`v 9RXR RyX9 jXe
GQr2` b2+QM/�`v jyXj eXN kXk
:2M2`�H mTT2` b2+QM/�`v kRXk 9Xe RX8
oQ+�iBQM�H mTT2` b2+QM/�`v RdX9 jXe RXR
h2`iB�`v 8XN RXR yXj
hQi�H jjXR 3Xj kXN

>B;?2bi 2/m+�iBQM �KQM; ?Qmb2?QH/ K2K#2`b
L2p2` �ii2M/2/ b+?QQH 8jXj RNX9 NXk
AM+QKTH2i2 T`BK�`v 83Xd RdXe dXy
S`BK�`v 9NX9 RjX9 9XN
GQr2` b2+QM/�`v 9kXy RyX9 jXe
lTT2` b2+QM/�`v kdXy eXk kXy
h2`iB�`v 3Xd RX3 yXe
hQi�H jjXR 3Xj kXN

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 93XR RjXR 9XN
qQ`F BM BM/mbi`v jRX3 dX9 kX9
qQ`F BM b2`pB+2b kkXd 8XR RXd
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qQ`F BM mM/2}M2/ b2+iQ` k9X8 eXy kXy
AM+QK2 7`QK `2KBii�M+2b 99X8 RkXR 9X9
AM+QK2 7`QK T2MbBQMUbV RdXd jXe RXR
AM+QK2 7`QK BMp2biK2MiUbV RjXd kXj yXd
hQi�H jjXy 3Xk kXN

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# kkX3 8XR RXe
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` jNXk NXN jX9
a2H7@2KTHQv2/, 2KTHQv2` jNX3 RyX3 9Xy
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` jdXe NXj jXk
LQi rQ`FBM; jdX9 NXN jXe
hQi�H jjXR 3Xj kXN

S`QpBM+2
�+2? jyX9 dXR kXj
amK�i2`� li�`� kNXe eXy RX3
amK�i2`� "�`�i ReXj kXd yXd
_B�m R8X8 kX3 yX3
C�K#B kdXk 8X3 RX3
amK�i2`� a2H�i�M jdX3 NXR jXy
"2M;FmHm jyXj eXk RX3
G�KTmM; jdXj 3X3 jXy
E2TmH�m�M "�M;F� "2HBimM; jXR yX9 yXR
E2TmH�m�M _B�m eXR yXN yXk
.EA C�F�`i� jX9 yXj yXy
C�r� "�`�i j9XN 3X8 kXN
C�r� h2M;�? 9kX3 RRX8 9XR
.A uQ;v�F�`i� jkXk dXd kXd
C�r� hBKm` j3Xe NXN jX9
"�Mi2M kyX3 9Xy RXR
"�HB kRX9 9Xk RXk
Lmb� h2M;;�`� "�`�i 98Xd RRXN 9Xk
Lmb� h2M;;�`� hBKm` eyX8 R3Xe dXe
E�HBK�Mi�M "�`�i k3XN eXj kXy
E�HBK�Mi�M h2M;�? R3XN jX8 RXy
E�HBK�Mi�M a2H�i�M ReXy kX3 yX3
E�HBK�Mi�M hBKm` 8X9 RXy yXk
E�HBK�Mi�M li�`� 8Xy yXe yXR
amH�r2bB li�`� j9Xy 3Xd jXk
amH�r2bB h2M;�? jeXk 3X8 kX3
amH�r2bB a2H�i�M 98Xd RjX3 8Xd
amH�r2bB h2M;;�`� 9NX8 ReXR dXy
:Q`QMi�HQ 8RXe R3Xy 3Xk
amH�r2bB "�`�i 8yXk R9Xj 8X9
J�HmFm jjX9 dX8 kXj
J�HmFm li�`� k8XN 9Xd RXR
S�Tm� "�`�i jyXd 3Xd jX9
S�Tm� 9kXR R8Xy dXR
hQi�H jjXR 3Xj kXN

SH�+2 Q7 `2bB/2M+2
l`#�M keXy 8XN RXN
_m`�H 9yXk RyXe jXN
hQi�H jjXR 3Xj kXN

GB72iBK2 KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M j8Xy 3Xe kXN
GB72iBK2 KB;`�Mi jkXR 3XR kXN
hQi�H jjXR 3Xj kXN

_2+2Mi KB;`�iBQM bi�imb Q7 ?Qmb2?QH/ ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q jkXN 3Xk kXN
JB;`�i2/ BM H�bi }p2 v2�`b jjXe 3X8 jXy
hQi�H jjXR 3Xj kXN

.�i� bQm`+2, ala1L�a J�`+? kyReX



8N

h�#H2 �X8, *?BH/`2M �M/ �/mHib #2HQr i?2 M�iBQM�H
TQp2`iv HBM2- #v TH�+2 Q7 `2bB/2M+2- kyRe

SQp2`iv `�i2 �KQM;
+?BH/`2M

SQp2`iv `�i2 �KQM;
�/mHib

SQp2`iv `�i2 �KQM;
iQi�H TQTmH�iBQM

S`QpBM+2
�+2? kyX8 R9X8 ReXd
amK�i2`� li�`� R9Xy 3XR RyX9
amK�i2`� "�`�i NX9 8X3 dXR
_B�m RyXk eXd 3Xy
C�K#B RyXN dXR 3X9
amK�i2`� a2H�i�M ReX3 RRX3 RjX8
"2M;FmHm kyXe R8Xe RdXj
G�KTmM; RdXj RkXd R9Xj
E2TmH�m�M "�M;F� "2HBimM; dXy 9X9 8Xk
E2TmH�m�M _B�m dXe 8XR eXy
.EA C�F�`i� 8Xe jXy jXd
C�r� "�`�i RRX9 dX3 3XN
C�r� h2M;�? R9XN RkXe RjXj
.A uQ;v�F�`i� R9XN RkX3 RjXj
C�r� hBKm` RjXj RRX8 RkXR
"�Mi2M dXR 9Xe 8X9
"�HB 8X9 jX3 9Xj
Lmb� h2M;;�`� "�`�i RNXy R8Xy ReX8
Lmb� h2M;;�`� hBKm` keX9 RNXR kkXk
E�HBK�Mi�M "�`�i NX3 eX3 dXN
E�HBK�Mi�M h2M;�? dXk 9X3 8Xd
E�HBK�Mi�M a2H�i�M eXR 9Xk 9X3
E�HBK�Mi�M hBKm` 3Xk 8XR eXR
E�HBK�Mi�M li�`� dXN 8Xk eXk
amH�r2bB li�`� RRXk dXy 3Xj
amH�r2bB h2M;�? R3X8 RkXj R9X9
amH�r2bB a2H�i�M RRXj 3X9 NX9
amH�r2bB h2M;;�`� R8XN RyX3 RkXN
:Q`QMi�HQ kRXy ReXy RdXd
amH�r2bB "�`�i R9Xj RyXR RRXd
J�HmFm k9Xk R8XN RNXk
J�HmFm li�`� dX3 8X9 eXj
S�Tm� "�`�i jRXy kkXR k8X9
S�Tm� j8X9 k9X9 k3X8
hQi�H RjXj NXd RyXN

SH�+2 Q7 `2bB/2M+2
l`#�M NX3 eXN dX3
_m`�H ReX3 RkXd R9XR
hQi�H RjXj NXd RyXN



ey

h�#H2 �Xe, _2bmHib 7`QK `2;`2bbBQM �M�HvbBb Q7 +?BH/`2MǶb
2tT2M/Bim`2 T2` +�TBi� �M/ TQp2`iv bi�imb- kyRe

GQ; UHMV Q7
`2�H T+2tT

"2HQr LSG "2HQr LSG
t k

"2HQr 0RXN
UkyRR SSSV

"2HQr 0jXR
UkyRR SSSV

a2t Q7 +?BH/
J�H2 U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
62K�H2 @yXyy8 RXyk8 RXyRN RXyR8 RXyRe

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
62K�H2 @yXyeR   RXkRd   RXj98   RXRe8  RXjkN   

�;2 Q7 +?BH/
y@9 v`b U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
8@N v`b yXyR3   yX33k   yXNjk   yX3ek   yXNy3   
Ry@R9 v`b yXyjd   yXddd   yX38k   yXd8d   yX3kj   
R8@Rd v`b yXyeN   yXe38   yXdye   yXeNR   yXe33   

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? Ik8 v`b yXy9N   yX388 yX39R  yX33e yXN8k
�/mHi k8@e9 v`b U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
1H/2` e8Y v`b yXyk8   yXN93 yX3k9   yXd33   yX3ky   

>Qmb2?QH/ bBx2
Ij K2K#2`b yXjkd   yXjy9   yXk3R   yXkdN   yXjk8   
j@9 K2K#2`b U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
8@e K2K#2`b @yXRe3   kXRjy   kXyjd   kXyjd   kXy3y   
dY K2K#2`b @yXkNd   jX3kR   jX3ky   jX8kN   jXeee   

*?BH/ /2T2M/2M+v `�iBQ
I yX8R yXRke   yXek9   yX8e9   yXe9e   yX8Ny   
yX8R @ RXyy U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
RXyR @ RX8y @yXykk   RXRdN   RXR9e   RXy3j RXRj9   
= RX8y @yXRyy   RX3N9   RX8kN   RX3ke   RXd3d   

PH/@�;2 /2T2M/2M+v `�iBQ
y U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
yXyR @ yX8y @yXy89   RXkkd   RXjjj   RXjNk   RXk3R   
= yX8y @yXyyk RXyy9 RXy3 RXRR8 RXyde

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
1ti2M/2/ ?Qmb2?QH/ @yXyj3   RXRR3   RXRej   RXyNR  RXRkd   
*QKTQbBi2 ?Qmb2?QH/ @yXyy3 RXRky  yXN3j RXR99  RXyyR

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 yXydj   yX8Rk   yX3Ne yX99k   yXde8 
J�``B2/ U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
.BpQ`+2/ yXyeR   yXNee yXdkN   RXyj yXdje   
qB/Qr2/ yXy88   yXNke yXdd9   RXyR8 yX3Rd   

1/m+�iBQM�H Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH @yXy9R   RXRkd   RXkRj   RXRdj   RXyNe  
AM+QKTH2i2 T`BK�`v @yXyRj   RXyek  RXyej  RXy3N  RXyNR   
S`BK�`v U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
GQr2` b2+QM/�`v yXykj   yXN9e yXNR3   yX33N  yX33R   
:2M2`�H mTT2` b2+QM/�`v yXy98   yX3N8   yX3RN   yX33y   yX3d8   
oQ+�iBQM�H mTT2` b2+QM/�`v yXyek   yX3yR   yXde8   yX3yj  yXd89   
h2`iB�`v yXRR3   yXdN3  yXd93   yX3ke yXd9j   

>B;?2bi 2/m+�iBQM�H �KQM; K2K#2`b
L2p2` �ii2M/2/ b+?QQH @yXyeN   RXNRy   yXNyd RX38y   RXeyR   
AM+QKTH2i2 T`BK�`v @yXyNy   RXddy   RXj89   RXeR3   RXey8   
S`BK�`v @yXy8N   RXjN9   RXk89   RXj98   RXj93   
GQr2` b2+QM/�`v @yXyj8   RXRke   RXR8e   RXyN9  RXRN8   
lTT2` b2+QM/�`v U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
h2`iB�`v yXy9k   yX3yN   yXdd9   yX3yN  yX3yN   

S`QTQ`iBQM Q7 �/mHib rQ`FBM; yXyyR   yXNNj   yXNN9   yXNN9   yXNN9   

J�BM bQm`+2 Q7 ?Qmb2?QH/ BM+QK2
qQ`F BM �;`B+mHim`2 @yXRyN   RX8e3   RXeN3   RXe3d   RXe3j   
qQ`F BM BM/mbi`v @yXyR8   RXyyk RXRjd   RXyjk RXydd   
qQ`F BM b2`pB+2b U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
qQ`F BM mM/2}M2/ b2+iQ` @yXyjk   RXR8R RXy8d RXRy9 RXRR
AM+QK2 7`QK `2KBii�M+2b yXykk  yX3d9  yXN88 yXNy8 yXNj8
AM+QK2 7`QK T2MbBQMUbV yXykk yX8Nj   yXN8j yXeyk  yXdy8   
AM+QK2 7`QK BMp2biK2MiUbV yXR9R   yXe9N yXey9  yXje8  yX83N 

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` @yXy98   RXkdy   RXk3R   RXkRN   RXk8j   
a2H7@2KTHQv2/, 2KTHQv2` @yXyRy  RXkd3   RXy3d   RXkd3   RXkkj   
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` @yXy9k   RXj9k   RXjky   RXjed   RXjNj   
LQi rQ`FBM; @yXykN   RXRNN   RXRye  RXk3j   RXRNy   
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LmK#2` Q7 /m`�#H2 �bb2ib yXR3d   yX9kk   yX9dk   yX9yy   yX98k   

S`QpBM+2
�+2? @yXkdj   kXkjd   jXR3y   yXdk8   yXee3   
amK�i2`� li�`� @yXyNj   yX3RR   RX9R9   yXkdR   yX9jR   
amK�i2`� "�`�i @yXRRj   yXee8   RX8y8   yXyje   yXkR8   
_B�m @yXRRR   RXRkd RXj9d   yXRRe   yXkN8   
C�K#B @yXR88   RXjky   RXdye   yX8dN   yXd3e   
amK�i2`� a2H�i�M @yXyNN   RX3k9   yXdy8   yXN8k RXy3d 
"2M;FmHm @yXk8y   kX33y   kXk3k   yXkNe   yX3ky   
G�KTmM; @yXR89   RX3kj   RXNyy   yX3de yXNNR
E2TmH�m�M "�M;F� "2HBimM; @yXk3N   RXked  kXNdj   yXykk   yXydk   
E2TmH�m�M _B�m @yXRN9   RX8ed   RXd8j   yXydN   yXReN   
.EA C�F�`i� @yXRN3   RX9R3   kXjdy   U2KTivV yXRkk   
C�r� "�`�i U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V
C�r� h2M;�? @yXRy8   RXekk   RXR93   RXd9k   RXeye   
.A uQ;v�F�`i� @yXkyj   jXjjR   kXyde   RX33N   RX39N   
C�r� hBKm` @yXyeN   RXeRN   RXkkN   RX8R3   RX9dy   
"�Mi2M yXyy8 yX8NN   yX3RN   yXjkN   yX9jd   
"�HB @yXy3R   yXNkk RXRke  yX8y8   yXNyN 
Lmb� h2M;;�`� "�`�i @yXy93   RXjNk   yXdRd   RXRe9 RXy3
Lmb� h2M;;�`� hBKm` @yXyyj yXdj9   yXN88 yX3k8   yX3k8   
E�HBK�Mi�M "�`�i @yXy9j   yXd3e   RXyjj yX8ek   yXeRj   
E�HBK�Mi�M h2M;�? @yXyje   yX3y3   yXN3k yXk8j   yX983   
E�HBK�Mi�M a2H�i�M @yXy88   yXd9R   RXykk yXkkN   yX9y9   
E�HBK�Mi�M hBKm` @yXjkR   RXejy   kX3Ny   yXyky   yXR9y   
E�HBK�Mi�M li�`� @yXke8   yXNj jXdkN   yXyyd   yXyd9   
amH�r2bB li�`� yXRy9   yXded   yXek9   yXd9R   yXdkj   
amH�r2bB h2M;�? @yXy3j   RXkje   RXR3k   yX8d9   yXekR   
amH�r2bB a2H�i�M yXy9d   yX3dd  yX8NN   kXkN3   RX3R8   
amH�r2bB h2M;;�`� yXy89   RXR8y  yX83j   kXjj8   RXeNy   
:Q`QMi�HQ yXy93   RXj3R   yX89j   kX9dk   RX9yy   
amH�r2bB "�`�i yXyde   yXej8   yXdyN   RXyRN RXyRR
J�HmFm @yXy8R   RXyd9 RXRej   yXk9N   yXjRy   
J�HmFm li�`� yXy39   yXkje   yXe3y   yXy9j   yXky8   
S�Tm� "�`�i @yXkyj   jXyNe   RXy8d yXNej yX9ee   
S�Tm� @yXyed   RXdd9   yXjey   yX3NR yX9ky   

SH�+2 Q7 `2bB/2M+2
l`#�M @yXyRj   RXk3N   yXNek  yXN8d RXk3k   
_m`�H U#�b2V U#�b2V U#�b2V U#�b2V U#�b2V

*QMbi�Mi RjX9ej   yXk8k   8X9N8   yXRdy   RX8jk   

_@b[m�`2/ yX8jk yXk9k yXjyy yXk8N yXkNk
G2;2M/,  TIyXy8c   TIyXyRc    TIyXyyRX h?2 #�b2 U`272`2M+2 ;`QmTV Bb i?2 KQbi 7`2[m2Mi H2p2H p�Hm2X

.�i� bQm`+2, ala1L�a J�`+? kyReX
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h�#H2 �Xd, .2+BH2 i`�MbBiBQM K�i`B+2b 7Q` +?BH/`2M- #v
v2�`- kyRR@kyR8

.2+BH2 BM kyRk
.R .k .j .9 .8 .e .d .3 .N .Ry hQi�H

.2+BH2 BM kyRR

.R 93Xd kyX3 RkX9 8Xj 9X8 kX3 jXk yXN RXR yXj RyyXy

.k k9Xy k9Xj k8Xy 3XR 3Xy 8Xj kXN yXd RXk yX8 RyyXy

.j RdXk RNXR R9Xj RdXk R9XR RyXR 9Xj kX9 yX3 yXe RyyXy

.9 RkXd R8Xe RjXN kyXR RRXy NXy RyXR jXR jXy RX8 RyyXy

.8 8Xd RyXy RyX3 R9XR RNXy RkX8 R9Xy dXN 9Xy RXN RyyXy

.e 9XR eXk RyXy R8Xk RjXk R8Xd R9X9 RkXe 8Xe jXR RyyXy

.d jXk 9Xe 8X8 NXd RRXR R3X3 R8Xy R9XN RRX8 8X3 RyyXy

.3 RXk jXk eXR 8X9 RRXy RRXy RjXR RNX8 R3Xe RyXd RyyXy

.N yXy RXj kXR kXd jXy 3Xe RRX9 kkX8 kNX9 R3XN RyyXy

.Ry yXy yXN kX3 jXe kX8 9Xk dXR RkXk k9Xj 9kXj RyyXy

.2+BH2 BM kyRj
.R .k .j .9 .8 .e .d .3 .N .Ry hQi�H

.2+BH2 BM kyRk

.R 8kXd kkXy RyX9 3XR kX9 kXd yXN yX9 yXR yX9 RyyXy

.k k9Xj kdXk kRXk NX9 eX3 jX3 jX3 RXN RXy yXd RyyXy

.j RdXR kRXk RNXN RjX3 RkXR dXj 9X3 RXk RXe RXR RyyXy

.9 RyXy ReXR RdXk RdXe R8Xk RyXk 3Xe RXe RXk kXk RyyXy

.8 RX3 3X3 RRXN R8XN kyXN ReXR RkX3 dXd kX9 RX3 RyyXy

.e 9Xy dXj 3Xk RjXj R3XN ReX3 RjXR NXk 8X3 jXj RyyXy

.d 9X9 9Xj 9X9 3Xe RkXy RNX9 kyXj R9Xk 3XN jX8 RyyXy

.3 yXd yXd jXy jXN eXd dX3 RdXk k8Xk kRX3 RkX3 RyyXy

.N yX8 yX9 RXR 8Xj kXk dXj RyXd kjXe jyX8 R3X9 RyyXy

.Ry RX8 RXy RX8 yXN kXj jXk 3XR RRXy k9Xy 9eXk RyyXy

.2+BH2 BM kyR9
.R .k .j .9 .8 .e .d .3 .N .Ry hQi�H

.2+BH2 BM kyRj

.R 8NXj R3Xy NXR 8X8 jX9 kXd yXd yXk yXk yX3 RyyXy

.k k9Xj kdXy k9XR RyX3 dXy 9X3 RXd yXj yXy yXk RyyXy

.j ReXk kkXj kkXk RjXN 3X8 dXN jXk kXR kX3 yXd RyyXy

.9 dXN ReX9 kyX3 RdXe R9Xk NXd 8Xk 9Xy jX9 yXN RyyXy

.8 jX8 3X8 RjX9 RNXj kyXe R8XR NX3 eX8 kXd yXe RyyXy

.e kXe 3XR dXd RkXd ReX9 RjXk R3Xj RkX3 eX8 RX3 RyyXy

.d RXR jXj 9X3 dXy R8Xy RNXN RNXe R9X9 NXN 8Xy RyyXy

.3 RX9 kXN RXN 9X8 3XR RkXk kRXd kRX8 RNXN 8X3 RyyXy

.N RXk RXe yX8 9Xk 9Xy eXe NXd k9Xy kNXR RNXy RyyXy

.Ry yXd RXN kX8 jXj jXe 3X3 eX9 RyXN ReXj 98Xd RyyXy

.2+BH2 BM kyR8
.R .k .j .9 .8 .e .d .3 .N .Ry hQi�H

.2+BH2 BM kyR9

.R 8eXN kRXj 3Xj jX3 9XR kX8 RX3 yX9 yXy yX3 RyyXy

.k keXR kNXN R3XN RyX9 eXN 9Xj RXd yXd yXd yX8 RyyXy

.j RkX3 keXR kyXd ReX3 NX8 dX9 9X9 yX3 yX9 RXk RyyXy

.9 3Xy RjXk RNXj kyXN R8X3 RyX3 eXk kXR kXe RXR RyyXy

.8 9Xk 8XN RRXN R3XN kkX3 R9Xe RRX3 9Xj jXR kXj RyyXy

.e RX3 eXR 3XN R9X3 R9X3 RdXd ReX8 RyX3 9Xj 9Xk RyyXy

.d RX9 9Xy 9XR dXN R8Xj R8Xd RNXk kyXk 3Xj 9Xy RyyXy

.3 RXR yXe 9Xk 8XN jXR R9X3 RNXj kkXj RNXN 3XN RyyXy

.N yXd RXj yX3 kX8 9Xk dX9 RRXe kkXd jyXd R3XR RyyXy

.Ry yXd RX8 RX8 kXN RXe kXd jXN 3X9 keX9 8yX9 RyyXy

.�i� bQm`+2, S�M2H ala1L�a kyRR@kyR8X
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h�#H2 �X3, S2`+2Mi�;2 /Bbi`B#miBQM Q7 +?BH/`2M �++Q`/BM;
iQ MmK#2` Q7 /2T`Bp�iBQMb- #v b2H2+i2/ +?�`�+i2`BbiB+b-
kyRe

LmK#2` Q7 /2T`Bp�iBQMb
y R k j 9 8 e hQi�H
W W W W W W W W

a2t
J�H2 RyXy k9Xy kNXR kRX3 RyX3 jXd yXe RyyXy
62K�H2 RyXe k9X3 kNX8 kRXR RyXk jXk yXe RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

�;2 Q7 +?BH/
y@9 v`b 9Xj ReXd k3X8 k3Xd R8X3 8XR yX3 RyyXy
8@N v`b RjX9 k3Xe jyXj RdX3 dX9 kXk yX9 RyyXy
Ry@R9 v`b RkXN kdX3 kNXN R3X3 dX3 kX9 yX9 RyyXy
R8@Rd v`b NX3 kjX9 kdX3 kRXR RkXj 9Xd yXN RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 RyX8 k9X8 kNXk kRX9 RyX9 jX9 yXe RyyXy
62K�H2 3Xk kjX8 jyXj kkXy RRX8 9Xy yX8 RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b kXd RjXj kdX9 jyXk kyXR 8X8 yX3 RyyXy
�/mHi k8@e9 v`b RyX8 k9Xe kNXj kRXj RyXj jX9 yXe RyyXy
1H/2` e8+ v`b dXd kkXj jyXy kjXk RkXk jXN yXd RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

>Qmb2?QH/ bBx2
<j K2K#2`b eX3 kjX8 jkXj kkXk RRXk jXj yXe RyyXy
j@9 K2K#2`b RRXk keX9 jyX8 kyXe 3Xe kXj yXj RyyXy
8@e K2K#2`b RyXe k9Xk k3XN kRX8 RyXd jXe yXd RyyXy
d+ K2K#2`b eXe R3XR k8XN k9X9 ReXe dXR RXk RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

*?BH/ /2T2M/2M+v `�iBQ
< yX8R RyXR k8XR jyXd kkXy NXj kX8 yXj RyyXy
yX8R @ RXyy RRXy k8Xd kNXd kyXd NXe kX3 yX8 RyyXy
RXyR @ RX8y RRXR kjX3 kdX3 kRXR RRXj 9Xj yXd RyyXy
> RX8y eXd R3Xd keXy kjX3 ReXR dXR RX8 RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

PH/@�;2 /2T2M/2M+v `�iBQ
y RyX9 k9X8 kNXj kRXj RyX8 jX9 yXe RyyXy
yXyR @ yX8y NX8 k9Xy k3X3 kkXN RyXN jXj yXd RyyXy
> yX8y dX3 kkXj jyX3 kkXN RRXe 9XR yX8 RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ RyXN k8Xy kNXk kyXN RyXR jXj yXe RyyXy
1ti2M/2/ ?Qmb2?QH/ 3Xy kkX8 jyXR kjX8 RRX3 jXe yX8 RyyXy
*QKTQbBi2 ?Qmb2?QH/ RRXj k9XR kdXR kRXR RRXk 9Xj yXN RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 eXd RNXk keXe k9Xe RdXy 8Xy yX3 RyyXy
J�``B2/ RyX8 k9Xe kNXk kRX9 RyX9 jX9 yXe RyyXy
.BpQ`+2/ dXR kjXN jyXy kkXe RRX8 9X9 yX8 RyyXy
qB/Qr2/ 3X9 kkXd jyX8 kkXR RRX3 9Xy yXe RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

1/m+�iBQM Q7 ?Qmb2?QH/ ?2�/
L2p2` �ii2M/2/ b+?QQH kX3 RjXR k9Xd k8Xk RNXj RRXe jX9 RyyXy
AM+QKTH2i2 T`BK�`v jXd ReXj k3Xy kdXk RdXR eX8 RXk RyyXy
S`BK�`v eXk kRXN jRXR k9X8 RkXy jXd yXe RyyXy
GQr2` b2+QM/�`v dXR kjX8 jRXR k9Xk RRXy kXN yXj RyyXy
:2M2`�H mTT2` b2+QM/�`v R9X8 kNX3 jyXy RdXk eXe RXe yXj RyyXy
oQ+�iBQM�H mTT2` b2+QM/�`v R8XR kNXd kNX3 RdX8 eXk RXe yXR RyyXy
h2`iB�`v jRXj jeXe kRXe 3XR kXk yXj yXy RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

>B;?2bi 2/m+�iBQM �KQM; K2K#2`b
L2p2` �ii2M/2/ b+?QQH yX3 kX9 eXe RjXj kdX3 jyXj R3X3 RyyXy
AM+QKTH2i2 T`BK�`v RXe RRXk kkXe kdXd kRXd RkX9 kX3 RyyXy
S`BK�`v 9XR RdX9 kNXk keXN R8X8 eXy RXy RyyXy
GQr2` b2+QM/�`v 8XR kyXd jRXy k8X9 RjXj jXN yX8 RyyXy
lTT2` b2+QM/�`v RyX3 kdXy jRXR kyXj 3X9 kXk yXj RyyXy
h2`iB�`v keX3 j8X8 kjX3 RyXj jXy yX8 yXR RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 9Xy R3XR kNXy keXj R8Xk eXk RXk RyyXy
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qQ`F BM BM/mbi`v RRXy k8X9 jyXR kyXN NXe kXe yX9 RyyXy
qQ`F BM b2`pB+2b R9Xj k3Xj k3X3 R3X8 dX3 kXy yXk RyyXy
qQ`F BM mM/2}M2/ b2+iQ` R9X9 kdXj k3X3 RdX9 3Xe kXN yXd RyyXy
AM+QK2 7`QK `2KBii�M+2b eX9 kRXN jkX8 kjXj RRXN jXe yX8 RyyXy
AM+QK2 7`QK T2MbBQMUbV RNXR jkXd kNX8 RjX3 9XR yX3 yXR RyyXy
AM+QK2 7`QK BMp2biK2MiUbV R9Xk j9Xj kNX8 R8Xk 8Xk RX9 yXR RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# ReXj k3Xj kdX3 RdXd dXe kXy yXj RyyXy
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` eXe kRXN jyX9 k9X8 RkXR jX3 yXd RyyXy
a2H7@2KTHQv2/, 2KTHQv2` eXy kRXd kNXe kjXj RjXR 8Xj RXR RyyXy
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` dX8 kjXj jRXy kRXR RRX3 9Xj RXy RyyXy
LQi rQ`FBM; NX8 k9Xk jyXd kRXe RyX9 jXj yXj RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

S`QpBM+2
�+2? R9XN jyXy keX9 RdXR 3X3 kX8 yXk RyyXy
amK�i2`� li�`� dXj kyX8 k3X3 kjX3 R9XR 9Xd yXd RyyXy
amK�i2`� "�`�i dX9 kRXk jyXk k9Xd RkXe jXe yXj RyyXy
_B�m RRXe k8Xy k3XR kRXe NXN jX9 yX9 RyyXy
C�K#B dX8 kkX9 jRXe kjXN RyXN jXj yX8 RyyXy
amK�i2`� a2H�i�M ReX3 jRXd k3Xj R8Xd 8XN RX8 yXR RyyXy
"2M;FmHm 8Xy RNXd jRXe keX9 RkX3 9Xy yXe RyyXy
G�KTmM; eX9 RNXN jRX3 keXe RkXk kX3 yXj RyyXy
E2TmH�m�M "�M;F� "2HBimM; kyX3 jeXR keXy RkX3 jXN yX9 yXy RyyXy
E2TmH�m�M _B�m kRX3 jeXR keXd RRXy jXe yX3 yXy RyyXy
.EA C�F�`i� R8XN kdXN k3X3 RdXN dXd RX3 yXR RyyXy
C�r� "�`�i NXj kkXd kNXe kjXR RRXj jX8 yXe RyyXy
C�r� h2M;�? NX8 keXd jkXj kRXR 3X9 RXN yXk RyyXy
.A uQ;v�F�`i� RNX8 jkXN kNXd RjXd jXe yXe yXy RyyXy
C�r� hBKm` 3X3 k8X3 jRXk kkXy NXk kXd yX9 RyyXy
"�Mi2M RyX9 k9Xy kNXd kRXN RyX3 kXN yXj RyyXy
"�HB kjXk jjXj k9X8 RkX3 8Xy RXk yXR RyyXy
Lmb� h2M;;�`� "�`�i RyXj k8XR jyXy kRXd NX3 kXN yXk RyyXy
Lmb� h2M;;�`� hBKm` kXj RyXj kyXR keXN k9XR RjX9 jXy RyyXy
E�HBK�Mi�M "�`�i dXR kyX8 kNXj k9XR RjXk 9XN yXN RyyXy
E�HBK�Mi�M h2M;�? dX3 kkXj jRX9 kkXN RRX8 jX3 yXj RyyXy
E�HBK�Mi�M a2H�i�M RjXk kNX9 jkXy R3Xy eXR RXR yXR RyyXy
E�HBK�Mi�M hBKm` kjXd jRXd k8XR RjX8 9X3 RXy yXk RyyXy
E�HBK�Mi�M li�`� RjX3 kdXR k3Xk RNXk 3X8 jXy yXk RyyXy
amH�r2bB li�`� 3XR kkXN kNX8 kjXe RkXy jXj yX8 RyyXy
amH�r2bB h2M;�? 8Xd RNXy k3XR k9X3 R8XN 8Xe yX3 RyyXy
amH�r2bB a2H�i�M ReXy kNXj kNXy RdX8 eXd RX8 yXR RyyXy
amH�r2bB h2M;;�`� RRX3 keXe kNXk kRX8 3X3 kXy yXR RyyXy
:Q`QMi�HQ NXe k9Xj kNXj kyXe RRX9 9X9 yX9 RyyXy
amH�r2bB "�`�i RyX8 k3X9 k3X3 kyXj 3XN kXN yXj RyyXy
J�HmFm eXe RdX3 k8X8 k8Xk RdXk eX8 RXk RyyXy
J�HmFm li�`� 9Xd R8Xj kdX9 kdX8 RdX3 eXR RXk RyyXy
S�Tm� "�`�i 3Xy RdXy kjXd kjXk RdXR NXe RX8 RyyXy
S�Tm� jXj 3X3 RjXR RdXe k9Xe kjXy NX8 RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

SH�+2 Q7 `2bB/2M+2
l`#�M R9X3 k3X8 k3Xd R3Xk dXe kXy yXj RyyXy
_m`�H 8X3 kyX9 kNXN k9Xd RjX9 9XN yXN RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

GB72iBK2 KB;`�iBQM bi�imb Q7 ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M NX8 k8Xd jRXR kyX8 NX9 jXk yXe RyyXy
GB72iBK2 KB;`�Mi RyXd kjX3 k3X9 kkXy RRXR jXe yXe RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

_2+2Mi KB;`�iBQM bi�imb Q7 ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q RkX9 kdXR kNXe R3XN 3Xe kX3 yX8 RyyXy
JB;`�i2/ BM H�bi }p2 v2�`b 9X3 RdX8 k3X9 k3Xy R8X9 8Xy yX3 RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

>Qmb2?QH/ [mBMiBH2b
SQQ`2bi kyW kX9 RjXj kdXy kNX8 R3Xe dXd RXe RyyXy
a2+QM/ kyW 8Xd kkXj jjX9 k9Xd RRXy kXd yXj RyyXy
JB//H2 kyW RyX3 kNXe jkXR RNXy eX3 RX8 yXk RyyXy
6Qm`i? kyW RNXy j8Xy k3X8 RkXd jXN yX3 yXR RyyXy
_B+?2bi kyW jkXk jdXj kRXj dXj RXd yXk yXy RyyXy
hQi�H RyXj k9X9 kNXj kRX8 RyX8 jX9 yXe RyyXy

.�i� bQm`+2, ala1L�a J�`+? kyReX
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h�#H2 �XN, *?�`�+i2`BbiB+b Q7 +?BH/`2M #2HQr i?2
M�iBQM�H TQp2`iv HBM2 �M/fQ` 2tT2`B2M+BM; kY /2T`Bp�@
iBQMb- kyRe

SQQ` �M/
/2T`Bp2/

SQQ` �M/
MQi

/2T`Bp2/

LQi TQQ`
�M/

/2T`Bp2/

LQi TQQ`
�M/ MQi

/2T`Bp2/

hQi�H

W W W W W

a2t
J�H2 8RX9 9NXj 8RX3 8yXk 8RXk
62K�H2 93Xe 8yXd 93Xk 9NX3 93X3
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

�;2 Q7 +?BH/
y@9 v`b jyXR RjXj jkX9 ReXR keX8
8@N v`b k3XN 9yX8 k8Xe j8X8 kNX8
Ry@R9 v`b kdXj jeXk k8Xk jjXy k3Xk
R8@Rd v`b RjXd RyXy ReXd R8Xj R8X3
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

a2t Q7 ?Qmb2?QH/ ?2�/
J�H2 3NXR 3dXj NRXj NkXk NRXj
62K�H2 RyXN RkXd 3Xd dX3 3Xd
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

�;2 Q7 ?Qmb2?QH/ ?2�/
uQmi? <k8 v`b yX3 yX9 RX9 yX8 RXy
�/mHi k8@e9 v`b NRXd NyX8 NjX8 N8Xj NjX3
1H/2` e8+ v`b dXe NXR 8XR 9Xj 8Xk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

>Qmb2?QH/ bBx2
<j K2K#2`b yXe yX8 RXd RXk RX9
j@9 K2K#2`b k3Xd jyXk 93Xe 8RXd 9dXy
8@e K2K#2`b 98Xy 8yXR jeX3 j3Xy j3X9
d+ K2K#2`b k8Xd RNXj RkXN NXy RjXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

*?BH/ /2T2M/2M+v `�iBQ
< yX8R RdXj R8X9 jRXR kNX3 k3X3
yX8R @ RXyy jdXk 9kXR 9jX3 9eXd 99Xy
RXyR @ RX8y kyXd kRX3 R9Xd R8Xd R8X3
> RX8y k9Xd kyXd RyX9 dXN RRX9
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

PH/@�;2 /2T2M/2M+v `�iBQ
y 38Xd 3RX3 NyXe NRXy NyXy
yXyR @ yX8y RyXy RjX9 eX3 eXd dXk
> yX8y 9Xj 9X3 kXe kXj kXd
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

hvT2 Q7 ?Qmb2?QH/
Lm+H2�` ?Qmb2?QH/ eeX8 e9X3 dkXe d8Xd dkX3
1ti2M/2/ ?Qmb2?QH/ kdXy k3XN kRXj R3Xy kRXy
*QKTQbBi2 ?Qmb2?QH/ eXe eXj eXR eX9 eXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

J�`Bi�H bi�imb Q7 ?Qmb2?QH/ ?2�/
aBM;H2 yXj yX9 yX8 yXj yX9
J�``B2/ 33X8 3dXy NyXR NRXe NyX9
.BpQ`+2/ kXj kXj kXR RX3 kXy
qB/Qr2/ 3X3 RyX9 dXj eXj dXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

ZmBMiBH2b Q7 2tT2M/Bim`2 T2` +�TBi�
SQQ`2bi kyW NeXk N9X9 ReXR eXy kjX9
a2+QM/ kyW jX3 8Xe jyX9 R8Xe kkXy
JB//H2 kyW yXy yXy k9X3 kRX8 kyX9
6Qm`i? kyW yXy yXy R3Xj keXk R3X8
_B+?2bi kyW yXy yXy RyX9 jyX3 R8X3
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

1/m+�iBQM�H �ii�BMK2Mi Q7 ?2�/
L2p2` �ii2M/2/ b+?QQH 3XN 9X3 9XR RXd jXN
AM+QKTH2i2 T`BK�`v kRXd R8XR R9Xk dXy RkXd
S`BK�`v 98Xk 9eXN 9yXj kNXd jdX9
GQr2` b2+QM/�`v 3XN NXN RRX8 NXR RyX9
:2M2`�H mTT2` b2+QM/�`v RkXk RdXN kyXk k3X8 kkXy
oQ+�iBQM�H mTT2` b2+QM/�`v kXy kX3 9Xe eX9 9XN
h2`iB�`v yXN kXe 8Xy RdX8 3Xd
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

>B;?2bi 2/m+�iBQM �KQM; K2K#2`b
L2p2` �ii2M/2/ b+?QQH yX3 yXy yXk yXy yXk
AM+QKTH2i2 T`BK�`v eXe jXk kXN yXN kXd



ee

S`BK�`v j8Xk kdX9 kjXe RkXe kRX9
GQr2` b2+QM/�`v k8X9 k9X3 kjXy R8Xy kyXe
lTT2` b2+QM/�`v kNX8 j3Xe 9yX9 99XR 9yXj
h2`iB�`v kXe eXy NXN kdX9 R9X3
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

J�BM ?Qmb2?QH/ BM+QK2 bQm`+2
qQ`F BM �;`B+mHim`2 8yX3 j8XN jkXk R3Xj kNX3
qQ`F BM BM/mbi`v R3XN kjXj kjX8 k9X9 kjXk
qQ`F BM b2`pB+2b k8Xy jjX3 jNXR 8RX3 9RXe
qQ`F BM mM/2}M2/ b2+iQ` RXk RX9 RX9 RX3 RX8
AM+QK2 7`QK `2KBii�M+2b jXN 9Xe jXR kXj kXN
AM+QK2 7`QK T2MbBQMUbV yXk yXd yXe RXR yXd
AM+QK2 7`QK BMp2biK2MiUbV yXy yX9 yXk yXj yXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

qQ`F bi�imb Q7 ?Qmb2?QH/ ?2�/
S�B/ 2KTHQvK2Mi DQ# kRXN keXk jjX8 93X9 jdXy
a2H7@2KTHQv2/, QrM@�++QmMi rQ`F2` 9yXj 9yXd jeXk kdXk jjXd
a2H7@2KTHQv2/, 2KTHQv2` k3Xj kyXe kkXj ReX3 kRXk
a2H7@2KTHQv2/, mMT�B/ 7�KBHv rQ`F2` RXk RXj RXR yXN RXR
LQi rQ`FBM; 3Xj RRXk eXN eXd dXR
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

S`QpBM+2
�+2? jXk 8Xe RXe kX3 kXk
amK�i2`� li�`� eXN 9XR dXy 8XR eXj
amK�i2`� "�`�i RXe RXR kXe RXN kXk
_B�m kXk kXR kXN jXy kX3
C�K#B RXR RXR RXe RXk RX9
amK�i2`� a2H�i�M jXe NX9 kX9 9X8 jXj
"2M;FmHm RXk RXy yX3 yX8 yX3
G�KTmM; 9X9 jXy jX8 kX8 jXj
E2TmH�m�M "�M;F� "2HBimM; yXk yXd yX9 yXN yX8
E2TmH�m�M _B�m yX9 RX9 yXe RX9 yX3
.EA C�F�`i� RX8 RXj jXj 9X8 jX8
C�r� "�`�i ReXR RRXk RNXd RdXy R3Xk
C�r� h2M;�? RjXk ReXe RRX8 RkX9 RkXy
.A uQ;v�F�`i� RXR kX9 yX3 RXd RXR
C�r� hBKm` RkXN RjXN RjXy RkXN RjXy
"�Mi2M kXd RXN 8X9 8Xy 9XN
"�HB yX8 RX9 RXR kX9 RX9
Lmb� h2M;;�`� "�`�i kX3 9X8 RXN kXy kXR
Lmb� h2M;;�`� hBKm` 8Xe yXd jXy yXN kXe
E�HBK�Mi�M "�`�i RX8 RXk kX9 RXe kXy
E�HBK�Mi�M h2M;�? yXe yX8 RXk yXN RXy
E�HBK�Mi�M a2H�i�M yXd RXk RXe kXy RXe
E�HBK�Mi�M hBKm` yX3 RXe RXy kXk RX9
E�HBK�Mi�M li�`� yXk yXk yXj yXj yXj
amH�r2bB li�`� yX3 yX9 RXy yX3 yXN
amH�r2bB h2M;�? RX3 yX3 RXj yXN RXk
amH�r2bB a2H�i�M kXd 8XN jXy 9Xe jX8
amH�r2bB h2M;;�`� RXj kXk RXR RXj RXk
:Q`QMi�HQ yX3 yXe yX9 yX8 yX8
amH�r2bB "�`�i yXe yXN yX8 yXd yXe
J�HmFm RXe yX9 yX3 yXe yX3
J�HmFm li�`� yX9 yXR yX3 yXj yXe
S�Tm� "�`�i RXy yXk yXj yXj yX9
S�Tm� 9Xk yX8 RX9 yX8 RX9
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

SH�+2 Q7 `2bB/2M+2
l`#�M j9Xd 8jXe 98Xk ekX8 9NX3
_m`�H e8Xj 9eX9 89X3 jdX8 8yXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

GB72iBK2 KB;`�iBQM bi�imb Q7 ?2�/
GBpBM; BM /Bbi`B+i r?2`2 #Q`M jRX3 j8Xd jjXN j9Xj jjX3
GB72iBK2 KB;`�Mi e3Xk e9Xj eeXR e8Xd eeXk
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

_2+2Mi KB;`�iBQM bi�imb Q7 ?2�/
GBpBM; BM b�K2 /Bbi`B+i �b }p2 v2�`b �;Q e3Xd 38Xj e8X3 3RXe dRXd
JB;`�i2/ BM H�bi }p2 v2�`b jRXj R9Xd j9Xk R3X9 k3Xj
hQi�H RyyXy RyyXy RyyXy RyyXy RyyXy

.�i� bQm`+2, ala1L�a J�`+? kyReX
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h�#H2 �XRy, JB+`QbBKmH�iBQMb Ĝ >Qmb2?QH/b rBi? QM2
Q` KQ`2 2HB;B#H2 +?BH/`2M mM/2` /Bz2`2Mi b+2M�`BQb- #v
b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S2`+2Mi�;2 LmK#2` S2`+2Mi�;2 LmK#2` S2`+2Mi�;2 LmK#2`

SH�+2 Q7 `2bB/2M+2
l`#�M ky k-jk9-d9d ke j-yNj-NjN 9N 8-3Rj-j9j
_m`�H ky k-keR-jN8 k3 j-RRj-dNy 89 8-Ne8-N9d
hQi�H ky 9-83e-R9k kd e-kyd-dkN 8R RR-ddN-kNy

S`QpBM+2
�+2? ke Nd-j8e jj Rk9-ddy 89 kye-dej
amK�i2`� li�`� k9 k8R-dR8 jy jRN-jeR 8j 8e3-9Ne
amK�i2`� "�`�i kk Ny-NN9 kN RRd-8ye 8R kyN-eNN
_B�m kd Rjk-jy9 je Rd9-jNk ek kNN-8Ny
C�K#B k9 ed-y9d jj Ny-y33 eR Red-Ryd
amK�i2`� a2H�i�M k9 R9d-8je jj kyj-8Ry ey jdy-383
"2M;FmHm kj jd-djN jR 8y-e98 83 Nj-98j
G�KTmM; k9 Red-yky jj kk8-3N3 eR 9Rj-ey9
E2TmH�m�M "�M;F� "2HBimM; kk ke-9NN kN j8-y9e 89 e8-edd
E2TmH�m�M _B�m RN j3-3N8 ke 8k-3yy 98 NR-9ed
.EA C�F�`i� RN R33-RdN k8 k98-k9e 99 9ke-dRN
C�r� "�`�i ky 338-8je kd R-kkR-kdd 8R k-kNR-d3k
C�r� h2M;�? Rd 8e9-Nde k9 dd9-Ndy 93 R-8dk-99k
.A uQ;v�F�`i� RR 8k-jNd R8 dR-j99 jj R88-8ej
C�r� hBKm` R8 eye-dj3 kk 38j-e9R 9d R-3k3-9yj
"�Mi2M ke kj8-99e j8 jRN-39R ek 8ej-NkN
"�HB Re e9-d98 kR 39-9je 9j RdR-3yk
Lmb� h2M;;�`� "�`�i k9 RR3-Ndk jk R8N-889 8d k3R-kyy
Lmb� h2M;;�`� hBKm` kd Nk-yNR j8 RRd-ee9 ey RNN-eej
E�HBK�Mi�M "�`�i k9 3e-88y jj RRe-y83 8N kRR-dyN
E�HBK�Mi�M h2M;�? kk 8y-R9d jR eN-k9N 8e Rke-yyy
E�HBK�Mi�M a2H�i�M kk 3e-R9j jy RRe-R39 89 kyd-N33
E�HBK�Mi�M hBKm` kR ej-Re8 k3 38-k8y 8k R83-k8d
E�HBK�Mi�M li�`� k8 RR-893 jj R8-kNe 83 ke-jey
amH�r2bB li�`� Rd je-kjd kj 9N-9N9 9N Ryj-eej
amH�r2bB h2M;�? kk 8k-9ey kN e3-3k8 89 Rke-Ndy
amH�r2bB a2H�i�M kR RjR-3ej k3 Rd9-Njd 8j jj9-kNj
amH�r2bB h2M;;�`� ke 93-3j9 j9 ek-9NN 83 Ry3-eke
:Q`QMi�HQ kk RN-j3e jy ke-yd8 8N 8R-de9
amH�r2bB "�`�i kd kj-3eR j9 jy-8R3 8N 8j-kRd
J�HmFm ke kd-yRR j9 j8-RNj ey ek-R8k
J�HmFm li�`� kd RN-jRy je k8-ekd ej 98-kjk
S�Tm� "�`�i kj R8-8jk jy ky-eyR 88 jd-k3d
S�Tm� Rd 9d-NRj k8 eN-Njj 8j R9d-88e
hQi�H ky 9-83e-R9k kd e-kyd-dkN 8R RR-ddN-kNy

>Qmb2?QH/ [mBMiBH2b
SQQ`2bi kyW k3 R-kNe-eeR jd R-dky-3jN ej k-3dN-k9e
a2+QM/ kyW k8 R-R9R-jy3 j9 R-89k-NR8 ek k-39j-e8d
JB//H2 kyW kR N99-jjk k3 R-kN8-33d 8e k-8dy-y9d
6Qm`i? kyW Re d88-898 kj R-yj9-3je 9d k-R9k-dR3
_B+?2bi kyW Ry 993-kNe Rj eRj-k8k kN R-j9j-ekk
hQi�H ky 9-83e-R9k kd e-kyd-dkN 8R RR-ddN-kNy

>Qmb2?QH/ /2+BH2b
R UTQQ`2biV jy e3R-j9d jN 3N9-jd3 ek R-9kR-kd3
k kd eR8-jR8 je 3ke-9eR ej R-98d-Ne3
j ke eyk-yN3 j8 3y9-dyN ej R-98k-k9k
9 kj 8jN-kRy jk dj3-kye eR R-jNR-9R8
8 kk 9N9-3kk jy ed3-ddj 83 R-jkk-yR9
e ky 99N-8Ry kd eRd-RR9 89 R-k93-yjj
d Rd jNd-98e k9 89e-88R 9N R-RRN-kkk
3 Re j83-y3N kR 933-k3e 98 R-ykj-9Ne
N Rk kdy-ejk Re jdR-k3j j8 dNN-8ey
Ry U`B+?2biV 3 Rdd-ee9 RR k9R-NeN k9 899-yek
hQi�H ky 9-83e-R9k kd e-kyd-dkN 8R RR-ddN-kNy

.�i� bQm`+2, ala1L�a J�`+? kyReX
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h�#H2 �XRR, JB+`QbBKmH�iBQMb Ĝ SQTmH�iBQM HBpBM;
BM � ?Qmb2?QH/ rBi? QM2 Q` KQ`2 2HB;B#H2 +?BH/`2M
mM/2` /Bz2`2Mi b+2M�`BQb- #v b2H2+i2/ #�+F;`QmM/
+?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S2`+2Mi�;2 LmK#2` S2`+2Mi�;2 LmK#2` S2`+2Mi�;2 LmK#2`

a2t
J�H2 je 9e-3dk-kdk 9d eR-Rj9-8Nd 3y Ry9-kde-N3e
62K�H2 jd 9d-8jd-dey 93 eR-d9e-kN9 3R Ryj-eNd-83k
hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b Ryy kk-jN8-j9y Ryy kk-jN8-j9y Ryy kk-jN8-j9y
8@N v`b j8 3-dNd-3k8 ed Re-3j8-9ej Ryy k9-N3R-3j3
Ry@R9 v`b jy d-y8R-kRR 9k Ry-y89-9eR Ryy kj-3Ny-NyN
R8@RN v`b kR 9-9Nk-3R9 jy e-jyy-R9N 3N R3-eRR-de9
ky@k9 v`b jk e-e98-8R9 jd d-dN9-3j8 ed R9-yRe-ky9
k8@kN v`b 9d N-N8N-j8y 83 Rk-Rdd-9dN d9 R8-83N-3e3
jy@j9 v`b 8R Ry-j8e-RNN ee Rj-jkN-R3y 3e Rd-9Rj-Red
j8@jN v`b 9R 3-j9y-kjj 8e RR-8jj-9ke Ny R3-93j-d8e
9y@99 v`b kd 9-NR9-NR3 jN d-RdR-Nkk 3d R8-Nj8-N38
98@9N v`b R3 k-Ne8-Ne9 ke 9-kNR-yeR dd Rk-dRR-3dy
8y@89 v`b R3 k-8kR-RNR kj j-kde-d39 eR 3-d3k-kky
88@8N v`b RN k-Ry8-dyy k9 k-edd-kje 8y 8-ejy-3yy
ey@e9 v`b RN R-8NR-eRd k9 k-yk8-9Nd 98 j-d3R-RNN
e8@eN v`b Rd N8y-e3k kj R-k9k-dRy 9k k-kN8-e8e
dy@d9 v`b Re ejN-dRj kR 39N-ydj 9R R-ejy-k33
d8@dN v`b Re jdk-y8e kk 8ye-j8k 9R Nee-ee9
3y@39 v`b R8 R39-3k8 ky k93-jRe 9k 8Rj-yNk
38+ v`b R8 Rk9-33y ky RdR-eyd 9y j9j-N8y
hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3

SH�+2 Q7 `2bB/2M+2
l`#�M je 9d-d3e-RRR 9e eR-889-deR dN Ry9-3R9-Ney
_m`�H jd 9e-ekj-NkR 9N eR-jke-Rjy 3k Ryj-R8N-ey3
hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3

S`QpBM+2
�+2? 9j k-Rdy-jy9 8j k-dRk-9ek 3j 9-kkN-y3k
amK�i2`� li�`� 9y 8-ek9-eyk 8y d-y8y-N9d 3j RR-ek9-jyj
amK�i2`� "�`�i 9k k-RNj-djN 8j k-dey-jjk 3j 9-j8d-e8y
_B�m 9y k-8NR-de8 8k j-je3-e3y 38 8-8Rd-eRd
C�K#B j3 R-jRj-38R 8y R-dyd-9Rd 39 k-33j-dy9
amK�i2`� a2H�i�M j3 j-ye8-kR8 8y 9-y8k-yRj 3j e-djR-8yj
"2M;FmHm jN djR-3yd 8y N9e-jNy 3j R-8de-38N
G�KTmM; j3 j-RkN-8yk 8y 9-yNj-j8d 39 e-3ed-39R
E2TmH�m�M "�M;F� "2HBimM; j3 8k8-3e8 93 edR-yjk 3k R-R99-Rej
E2TmH�m�M _B�m je djR-8yN 9d N8e-eke d3 R-8ed-e3k
.EA C�F�`i� j8 j-8NR-kjd 98 9-83e-3Rk d9 d-8ee-Ndy
C�r� "�`�i j8 Re-93e-N39 9e kR-3N8-NRN 3y jd-ed8-Nyy
C�r� h2M;�? j9 RR-ede-3ke 98 R8-k8e-j8y dN ke-dk9-j8y
.A uQ;v�F�`i� kN R-yNR-8de j3 R-9k8-jd8 dy k-eRR-jdy
C�r� hBKm` jk Rk-j9e-k8j 9k Re-98j-ykk dd kN-N9d-jyd
"�Mi2M 9y 9-3k9-3jR 8k e-j83-eN8 38 Ry-j9j-ejR
"�HB j9 R-9y3-e3y 9j R-3ye-yjN dd j-kRe-N9j
Lmb� h2M;;�`� "�`�i jN R-3N9-y8k 8R k-9dj-3RR 3j 9-y8R-8ee
Lmb� h2M;;�`� hBKm` 9N k-8ky-NjR ey j-RkR-N99 3N 9-ej9-Rke
E�HBK�Mi�M "�`�i 9R R-NNd-eee 8j k-8e8-993 38 9-RjR-kNN
E�HBK�Mi�M h2M;�? j3 N8k-Rey 9N R-k8j-3d9 3j k-yNk-88j
E�HBK�Mi�M a2H�i�M jN R-8de-eNR 8R k-y9y-9ed 3j j-j99-ey3
E�HBK�Mi�M hBKm` je R-ke9-3Ny 93 R-eek-kRR 3R k-3kR-j8k
E�HBK�Mi�M li�`� 98 kNe-9dd 8d jd8-jjj 3e 8ed-9ky
amH�r2bB li�`� j9 3jj-3yd 98 R-yNR-j8d dN R-NkR-j8k
amH�r2bB h2M;�? 9R R-R3N-RyR 8k R-8y8-38j 39 k-9jN-8N8
amH�r2bB a2H�i�M 9R j-93d-y3e 8R 9-j3j-ekj 3j d-RR3-ydd
amH�r2bB h2M;;�`� 9e R-Rej-9dy 8d R-98j-yej 33 k-kk8-e8N
:Q`QMi�HQ jN 99k-ddR 9N 8e8-R8N 38 NdR-dNy
amH�r2bB "�`�i 9e 8N9-d98 8e djR-ey9 3d R-Rjy-e8R
J�HmFm 98 ddj-ed3 8d Ndd-R3N 33 R-8yd-y83
J�HmFm li�`� 9e 89y-NjR 83 e3d-NRN Ny R-y8N-8ey
S�Tm� "�`�i 9R jee-e3N 8j 9ee-93R 38 d8d-RkR
S�Tm� jk R-yRy-jj3 98 R-9k9-y3e 3k k-eRj-Ny3
hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3

SQTmH�iBQM [mBMiBH2b
SQQ`2bi kyW 9d k9-je3-9y8 ey jy-3Nk-j8j 33 98-93e-ye8
a2+QM/ kyW 9R kR-R3d-dd3 8j kd-9N9-e8d 3d 99-3kj-38d
JB//H2 kyW je R3-d39-3Ny 93 k9-d3y-ede 3j 9k-NN8-3j8
6Qm`i? kyW jk Re-9Ry-R3R 9k kR-eek-9dj d3 jN-N3y-R9y
_B+?2bi kyW ke Rj-e83-ddd j8 R3-y8y-djj ed j9-e33-edk



eN

hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3

SQTmH�iBQM /2+BH2b
R UTQQ`2biV 8y Rk-Ndj-Nj9 ej Re-kRy-8ke 3N kk-3ek-NeR
k 99 RR-jN9-9dR 8d R9-e3R-3kd 33 kk-ekj-Ry9
j 9k Ry-N9j-kR3 88 R9-RyN-Ne3 3d kk-8j8-ejy
9 9y Ry-k99-8ey 8k Rj-j39-e3N 3e kk-k33-kke
8 jd N-8d3-9Ne 9N Rk-ejy-jdN 39 kR-dR8-R8j
e je N-kye-jN9 9d Rk-R8y-kNd 3j kR-k3y-e3k
d jj 3-8ye-8NN 9j RR-RN3-j8R dN ky-9e8-d39
3 jR d-Nyj-83R 9R Ry-9e9-Rkk de RN-8R9-j8e
N kN d-9j9-dy8 j3 N-39d-jNe dk R3-8ek-Nek
Ry U`B+?2biV k9 e-kk9-ydk jk 3-kyj-jjd ej Re-Rk8-dRy
hQi�H jd N9-9Ry-yjR 93 Rkk-33y-3NR 3R kyd-Nd9-8e3
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SH�+2 Q7 `2bB/2M+2
l`#�M 89-k93 3Xy R8Xk 83-8y8 3Xe ReX9 3y-9kR RRX8 kkXd
_m`�H 8j-8kd RyX8 R8Xd 8d-398 RRXj RdXy 3y-de8 R8Xj kjX3
hQi�H 8j-3Nj NXk R8X9 83-Rd9 NXN ReXd 3y-8N8 RjX9 kjXj

S`QpBM+2
�+2? 89-RRy NXk RjXk ey-djj RyXj R9X3 3e-NNN R9Xd kRXk
amK�i2`� li�`� 8e-eNR NX9 R9Xe ek-d83 RyX8 ReXk 33-8k8 R9Xk kkX3
amK�i2`� "�`�i 8k-djy dX8 RkX9 83-9yd 3X9 RjX3 3e-ykN RkXy kyXj
_B�m 8e-998 dX9 RjXk eR-yjy 3XR R9Xj 39-R9e RyXN RNX3
C�K#B 8j-N89 3Xe R9Xd 8d-NdR NXk R8X3 3y-yyN RkXe kRXN
amK�i2`� a2H�i�M 8k-yky NX9 R9XN 8d-jy8 RyXk ReX8 3k-89k R9Xj kjXd
"2M;FmHm 8j-edj NXy RkXN 83-yyy NXd R9Xy 3k-ye3 RjXj RNXd
G�KTmM; 88-y3e RyXe R8Xk 83-Ndj RRXk ReXj dN-ReN R9X8 kRX3
E2TmH�m�M "�M;F� "2HBimM; 89-ky9 8X3 RyXR 83-3dy eXj RRXy 3y-keN 3Xj R8Xy
E2TmH�m�M _B�m 8d-38y 8XN RRX3 ej-Nde eX8 RjXR 3e-k99 3X3 RdXe
.EA C�F�`i� 88-NN8 8Xe RRXy ey-93j 8XN RRXN d3-Ree dX9 R8Xj
C�r� "�`�i 89-3Re NXj ReXN 83-9yk NXN R3Xy 3y-899 RjX8 k9X3
C�r� h2M;�? 8R-339 RyXj ReXj 88-ed8 RRXy RdX8 dd-eje R9Xd k9X8
.A uQ;v�F�`i� 8k-d3d 3XN R9XN 8e-3yR NX8 ReXy dd-dRk RkXR kkXy
C�r� hBKm` 8R-3Ny NX3 ReXR 88-9Ny RyX9 RdXk d8-Ryj RjX8 kjXj
"�Mi2M 8j-eNk dXk R9Xe 8e-de3 dX8 R8X9 dN-k8k RyXe kRXe
"�HB 8j-Rye dXN R8Xd 8d-yk8 3X8 ReX3 dd-d9d RyXd kjXy
Lmb� h2M;;�`� "�`�i 8N-8e8 RkX8 RdXN ej-NdR RjXy RNXk 3d-jy3 RdXk keXk
Lmb� h2M;;�`� hBKm` 8k-8j3 RkXe ReX8 83-Nj3 R9Xj R3Xe NR-Rje kRXe k3Xd
E�HBK�Mi�M "�`�i 8R-eN3 3Xd R9XN 8e-9dj NX9 ReXk 3k-y3N RjXR kjXe
E�HBK�Mi�M h2M;�? 89-e83 dXj R9Xd 8N-kNd dX3 R8XN 3R-8jN RyX3 kRXN
E�HBK�Mi�M a2H�i�M 88-N3d dXe R9X3 ey-yeN 3XR R8XN 3y-3yR RyXe kRX9
E�HBK�Mi�M hBKm` 89-8jj eXy RyXd 8N-yyd eX8 RRXe 3y-edk 3X8 R8X3
E�HBK�Mi�M li�`� 8j-R8N 8X3 RyXj 83-9dR eX9 RRX9 38-RNj NXj ReXe
amH�r2bB li�`� 8R-RkN 3X8 ReXR 89-Nke NXR RdXj dN-R8y RkX3 k9XN
amH�r2bB h2M;�? 89-kkR NXd R9X8 83-R8e RyX8 R8X8 3R-N3R R9Xy kRXN
amH�r2bB a2H�i�M 8R-yd3 RyX8 R3XN 8d-8jN RRX3 kRXj 3j-8d3 ReX8 jRXy
amH�r2bB h2M;;�`� 8j-kj9 RRXk RNXk 8N-kkR RkX9 kRX9 33-eNk RdXd jkXy
:Q`QMi�HQ 8j-ed3 RkXR R3XN 8d-dRd RkXN kyXj 3R-e8d RdX9 k3Xd
amH�r2bB "�`�i 8k-ee8 RRXj R3Xj 83-eRN RkX8 kyX9 3e-3ee RdXN jyXj
J�HmFm 8k-39j 3Xe RkX3 83-R9d NXj R9Xy 3d-e9y RjX3 kRXk
J�HmFm li�`� 9N-393 dX9 RjXk 88-j83 3Xj R9Xd 3e-399 RjXR kjXR
S�Tm� "�`�i 8d-dN3 3XN RkXk ek-eyy NXN RjXk 38-Rj9 RjXR RdXN
S�Tm� 83-key RRXe RjXd ej-NNR RkXN R8XR 3d-d8k RdXy kyXd
hQi�H 8j-3Nj NXk R8X9 83-Rd9 NXN ReXd 3y-8N8 RjX9 kjXj

>Qmb2?QH/ [mBMiBH2b
SQQ`2bi kyW 8R-Rej R8Xe R8X9 8e-yR8 RdXy ReXN 39-kkk k8X9 k8X8
a2+QM/ kyW 8j-j8N NXd R8Xj 8d-e3N RyX9 ReX8 3y-d9N R9Xe kjXj
JB//H2 kyW 89-3ye eX3 R8X9 83-e89 dXk ReX8 dN-Ryy NXd kkX8
6Qm`i? kyW 8e-kdd 9Xe R8Xd ey-y9N 9XN ReX3 d3-kd9 eX9 kkXR
_B+?2bi kyW 8d-kyk kXe R8X8 eR-kdy kX3 ReXe dN-y83 jX8 kRXd
hQi�H 8j-3Nj NXk R8X9 83-Rd9 NXN ReXd 3y-8N8 RjX9 kjXj

>Qmb2?QH/ /2+BH2b
R UTQQ`2biV 8y-9RR R3Xy R8X9 88-ddN RNXN RdXy 38-9d8 jyX9 keXR
k 8R-NNe RkXN R8X8 8e-kdk R9Xy ReX3 3j-yyR kyXe k9XN
j 8j-yyd RyXe R8Xk 8d-9dy RRX8 ReX8 3R-8eN ReXj kjX8
9 8j-d8k 3Xe R8X9 8d-Nk3 NXj ReXe dN-3Nj RkX3 kjXk
8 89-djk dX9 R8Xe 83-eye dXN ReXd dN-dRR RyXd kkXN
e 89-333 eXR R8Xk 83-dyd eX8 ReXj d3-98k 3Xd kkXy
d 8e-yed 8XR R8Xe 8N-NN8 8X9 ReXd d3-8Nd dXR kkXR
3 8e-8yN 9XR R8XN ey-RyN 9X9 ReXN dd-Nky 8Xd kkXy
N 8d-k3R jXR R8Xe eR-R3R jXj ReXd d3-eey 9Xj kRXe
Ry U`B+?2biV 8d-y3j RX3 R8X9 eR-9yd RXN ReX8 dN-e9k kX8 kRX3
hQi�H 8j-3Nj NXk R8X9 83-Rd9 NXN ReXd 3y-8N8 RjX9 kjXj
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a2t
J�H2 R9X3 3Xd @9R R9Xj dXd @9e RRX3 jXj @dk
62K�H2 R8Xk 3XN @9R R9Xd dX3 @9d RkXk jX9 @dk
hQi�H R8Xy 3X3 @9R R9X8 dX3 @9e RkXy jX9 @dk

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b R9Xj dXd @9e R9Xj eXN @8k R9Xj jXe @d8
8@N v`b R3Xe RRX3 @jd R8X8 3Xj @9d RjX8 jXy @d3
Ry@R9 v`b RNXd RkX3 @j8 R3Xe RRXk @9y RjXj kX3 @dN
R8@RN v`b R3XR RRX3 @j8 RdXk RyXd @j3 RRX8 jXj @dk
ky@k9 v`b RjXj dX8 @99 RjXj dXk @9e RyXN 9X9 @ey
k8@kN v`b RkXR eXj @93 RRXd 8X8 @8j RyXN jXd @ee
jy@j9 v`b RkXy eXd @99 RRX9 8Xd @8y RyX9 kX3 @dj
j8@jN v`b RjXe dXN @9k RkXN eXd @93 RyXd kX9 @d3
9y@99 v`b R8Xd NX9 @9y R9Xe 3Xk @99 RyXj kXe @d8
98@9N v`b R8Xy NX9 @jd R9X8 3X8 @9R NXk kX3 @dy
8y@89 v`b R8X8 RyXR @j8 R8Xj NXk @9y RRXR 9Xk @ek
88@8N v`b R9Xd NXR @j3 R9X3 3X3 @9R RkX9 8Xj @8d
ey@e9 v`b RdXk RyX9 @9y RdXy NXd @9j R9Xj 8Xe @eR
e8@eN v`b R3XN RRXN @jd RNXk RRXy @9j ReXj eX9 @eR
dy@d9 v`b kjXR R9Xd @jd kkXj RjX8 @jN R3X9 dXk @eR
d8@dN v`b kRXj R9XR @j9 kyX9 RkXN @jd RdXe dXj @8N
3y@39 v`b keXk RdXy @j8 k9Xk R9X8 @9y RNX9 3Xk @83
38+ v`b kdX8 R3Xj @j9 k8X3 ReXk @jd kjXR RyXk @8e
hQi�H R8Xy 3X3 @9R R9X8 dX3 @9e RkXy jX9 @dk

SH�+2 Q7 `2bB/2M+2
l`#�M RRXR 8XN @9e RyXd 8Xj @8R 3X3 kXR @dd
_m`�H RNXR RRX3 @j3 R3Xk RyXj @99 R8Xk 9Xd @eN
hQi�H R8Xy 3X3 @9R R9X8 dX3 @9e RkXy jX9 @dk

S`QpBM+2
�+2? kRXj ReXj @k9 kRXy R9X8 @jR R3Xj dXj @ey
amK�i2`� li�`� R9X3 dX3 @9d R9X8 dXy @8k RRXN jXR @d9
amK�i2`� "�`�i RyXj eX3 @j9 NXd 8X8 @9j 3Xy RX3 @dd
_B�m RRXk dX8 @jj RyXd eXj @9R 3X3 kXN @ed
C�K#B RjXy 3Xk @jd RkXy dXk @9y NX8 jXy @eN
amK�i2`� a2H�i�M RNXk RyX9 @9e R3Xk 3X3 @8k R8XR kXd @3k
"2M;FmHm k9Xk RdX9 @k3 kkX3 R8X9 @jj RNX9 dXj @ej
G�KTmM; kyX9 RkX8 @jN RNXj RRXk @9k R8X3 8X9 @ee
E2TmH�m�M "�M;F� "2HBimM; 3Xj 9X8 @98 dXd jXN @9N 8XN kXR @e8
E2TmH�m�M _B�m dXj 9X9 @jN dXy jXd @93 dXR kX9 @ed
.EA C�F�`i� eXk jXj @9e 8X3 kXe @88 9Xe RXR @d8
C�r� "�`�i RkXN eXe @9N RkXk 8XN @8k RyXy kXy @3y
C�r� h2M;�? R3Xy RyXe @9R RdX9 NX9 @9e R9Xj 9Xk @dy
.A uQ;v�F�`i� R3Xj RRXR @jN RdXd RyXk @9k R9X3 8Xe @ek
C�r� hBKm` ReXR 3Xe @9d R8X3 dXe @8k RjXy jXN @dy
"�Mi2M 3Xj 9X8 @9e dXd jXN @9N eXR RXR @3k
"�HB eXk kXk @e9 eXj kXk @e8 9Xd yXe @33
Lmb� h2M;;�`� "�`�i kRXd RkX3 @9R kyXk RRXy @9e RdX3 9X3 @dj
Lmb� h2M;;�`� hBKm` kdX9 RNXd @k3 keX3 ReXN @jd k9Xy 8XR @dN
E�HBK�Mi�M "�`�i RyXe eX9 @9y RyX8 8Xe @9e 3X8 RX3 @d3
E�HBK�Mi�M h2M;�? dXj 9X3 @j8 eX3 jXN @99 eXj RX9 @dd
E�HBK�Mi�M a2H�i�M dXy jX3 @9e eX8 jXy @89 8Xj RXR @3y
E�HBK�Mi�M hBKm` 3X3 8Xy @9k NXj 8XR @98 dXj jXk @88
E�HBK�Mi�M li�`� dXe jX3 @8y dXj jXj @88 eXN RX3 @d9
amH�r2bB li�`� RRXN 8XN @8y RRX3 8Xd @8k NX3 kXe @dj
amH�r2bB h2M;�? kyXe RjXN @jj kyX8 RjXk @je ReXk 8Xy @eN
amH�r2bB a2H�i�M RkX3 eX3 @9d RkX8 eXy @8k RyX9 kXj @d3
amH�r2bB h2M;;�`� RdXN RyXe @9R ReX9 3XN @9e R9Xy kX8 @3k
:Q`QMi�HQ k9XN R8XN @je kjXN R9XN @jd RNXd eXj @e3
amH�r2bB "�`�i ReXk 3Xe @9d R8X8 eX8 @83 RkXd RX3 @3e
J�HmFm kdX3 RNXk @jR keXR ReXN @j8 kRXk eXN @ed
J�HmFm li�`� dXN jX8 @8e 3Xy kXd @ee eXN yXN @33
S�Tm� "�`�i kNXd k9X9 @R3 jyXe k9Xj @kR k3Xk ReXd @9R
S�Tm� jeXj jyXe @Re j8Xj k3X9 @RN jRXN RNXe @jN
hQi�H R8Xy 3X3 @9R R9X8 dX3 @9e RkXy jX9 @dk
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amK�i2`� "�`�i e9Xj 8NX3 @d e9X8 8NX3 @d eyXe 8jXk @Rk
_B�m 8NXy 8eXj @8 8NXR 88X9 @e 89X3 93Xy @Rj
C�K#B ekX8 8eXN @N ekXR 88Xe @Ry 83Xk 93Xe @Rd
amK�i2`� a2H�i�M 88XN 8yX9 @Ry 88Xy 9NXR @RR 9NX8 9kXN @Rj
"2M;FmHm e3X3 eeXR @9 eNX8 eeX8 @9 e8Xj eyXy @3
G�KTmM; d9Xy eNXy @d djXy edXj @3 eNX9 eRXR @Rk
E2TmH�m�M "�M;F� "2HBimM; eRXe 83Xj @8 eRXd 8dXe @d 8dXy 9NXN @Rk
E2TmH�m�M _B�m 9NX9 98X8 @3 9dXj 9kXN @N 99Xd jdXN @R8
.EA C�F�`i� 93X9 98Xe @e 9eXd 9jXe @d 9jXj j3Xk @Rk
C�r� "�`�i 8eXy 8kXy @d 88X3 8yX3 @N 8RX8 9jXR @Re
C�r� h2M;�? ekXe eyXy @9 eRXe 83X3 @8 8dXk 8kXj @3
.A uQ;v�F�`i� 8dXd 89X9 @e 88XN 8kXj @e 8kXe 93XR @N
C�r� hBKm` eyXy 88X3 @d 8NX9 89Xd @3 88Xd 93Xd @Rj
"�Mi2M 93Xd 9jX3 @Ry 9NXy 9jXj @Rk 98Xy jdXR @R3
"�HB 98Xj 9RXj @N 98Xk 9yX9 @RR jNXd jkXy @RN
Lmb� h2M;;�`� "�`�i eRXk 8dX8 @e eyXj 8eX9 @d 8eXe 8kX9 @3
Lmb� h2M;;�`� hBKm` dNX9 deX8 @9 dNXy d8X8 @9 deX8 edXN @RR
E�HBK�Mi�M "�`�i ekXk 8dX8 @3 eRXj 88X9 @Ry 88XN 98X9 @RN
E�HBK�Mi�M h2M;�? 8RX9 98X3 @RR 9NXe 9jXj @Rj 9eX3 j3Xy @RN
E�HBK�Mi�M a2H�i�M 8yX9 99Xe @Rk 9NX8 9jX8 @Rk 98Xe jdXy @RN
E�HBK�Mi�M hBKm` 8dX9 8jX9 @d 88Xe 8RX8 @d 8yXk 99Xy @Rk
E�HBK�Mi�M li�`� e8XR 83XN @N e8Xj 8NX3 @3 ekXN 88XR @Rk
amH�r2bB li�`� 88X3 8yX3 @N 89Xe 9NXj @Ry 9NXN 9kXk @R8
amH�r2bB h2M;�? dRXj edXj @e dyX8 eeXk @e e8Xy 8dXe @RR
amH�r2bB a2H�i�M 8RX8 8yXd @k 8yX8 9NXk @j 98Xd 9yX8 @RR
amH�r2bB h2M;;�`� 88X3 89X8 @k 89Xy 8kXe @j 9NX8 99X8 @Ry
:Q`QMi�HQ eyX3 83Xe @9 83X8 8eXd @j 89Xj 8yXd @d
amH�r2bB "�`�i edXy eRXN @3 eeXR 8NX3 @Ry eRX3 9NX9 @ky
J�HmFm djX8 dyX8 @9 djXk eNX3 @8 eNXR eRXd @RR
J�HmFm li�`� eeXy eyX9 @3 eeXy eyXR @N ekX9 8yX8 @RN
S�Tm� "�`�i ekXN eyX9 @9 e9XR eRXy @8 8NX9 89XR @N
S�Tm� 8NXe 88Xk @d 8NXR 89X8 @3 88Xj 9dXN @Rj
hQi�H eyXy 8eXR @d 8NXj 89X3 @3 88Xy 9dXd @Rj
.�i� bQm`+2, ala1L�a J�`+? kyReX
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a2t
J�H2 jeX9 jkXk @kk jeXR jRX9 @k9 j9Xd kdXR @je
62K�H2 jeXd jkX9 @kk jeX9 jRXe @k9 j8Xy kdXj @je
hQi�H jeXe jkXj @kk jeXk jRX8 @k9 j9XN kdXk @je

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b jeXk jRX9 @k8 jeXk jyX3 @kd jeXk kdXd @jd
8@N v`b j3X9 j9Xj @ky jeXN jkXy @k8 j8Xd keX3 @jN
Ry@R9 v`b j3Xd j9Xe @RN j3Xk jjX3 @kR j8Xd keXe @jN
R8@RN v`b jdXd j9XR @RN jdXj jjX9 @ky j9Xd kdXy @je
ky@k9 v`b j8XR jyXN @kj j8XR jyXd @k9 jjXN k3XR @jy
k8@kN v`b j9X3 jyXj @k8 j9Xj kNX9 @k3 jjXd kdXe @jj
jy@j9 v`b j8Xk jyX3 @k9 j9Xd kNX3 @kd j9Xy keX9 @jd
j8@jN v`b jeXy jRX3 @kj j8Xe jyXN @k8 j9Xj k8XN @jN
9y@99 v`b jeX3 jkXd @kR jeXR jRX3 @kj jjX3 keXR @j3
98@9N v`b jeXd jkXN @ky jeX9 jkXj @kR jjXj keXe @j8
8y@89 v`b jeX8 jkX8 @kR jeX8 jkXk @kk j9X9 k3XR @jk
88@8N v`b jeXN jkX3 @ky jeXd jkXj @kk j8X9 kNXy @jy
ey@e9 v`b jdXd jjX3 @RN jdXe jjXj @kR jeXj jyXy @kN
e8@eN v`b j3XN j9Xd @RN j3X3 j9Xj @ky jdX9 jyX8 @kN
dy@d9 v`b 9yXR j8Xd @RN jNX3 j8Xj @ky j3Xy jRXy @kN
d8@dN v`b jNX9 j8XR @RN j3XN j9Xj @ky jdX8 jRXk @k3
3y@39 v`b 9yXN jeXe @R3 9yX9 j8Xj @RN j3Xk jRXy @k3
38+ v`b 9RX9 jeX9 @Rd 9yXk j8XR @RN jNXe jkX8 @kd
hQi�H jeXe jkXj @kk jeXk jRX8 @k9 j9XN kdXk @je

SH�+2 Q7 `2bB/2M+2
l`#�M j8Xe jRX8 @kk j8X8 jyXN @k9 j9Xj keXN @j8
_m`�H jdXk jkXN @kk jeX3 jRXN @k8 j8Xj kdX9 @je
hQi�H jeXe jkXj @kk jeXk jRX8 @k9 j9XN kdXk @je

S`QpBM+2
�+2? j3Xy j9Xj @ky jdXN jjX8 @kk jeXe kNXk @jj
amK�i2`� li�`� jjXd jyXk @k9 jjXe kNXe @ke jkXR k8Xj @jN
amK�i2`� "�`�i jjXy jyXR @ky jkX3 kNXy @kj jRXe k9X8 @je
_B�m j9X9 jyXR @kk jjX8 kNXy @k9 jRXN k9X3 @je
C�K#B jjX8 jyXk @k9 jkXN kNX9 @ke jRXj k9XN @j3
amK�i2`� a2H�i�M 9yXd j3Xj @Rd 9yXk jdX9 @RN jNXk jkXR @jy
"2M;FmHm 9RXy jdXy @Rd 9yXy j8X9 @RN j3Xe jRX9 @kN
G�KTmM; jdX8 jjXj @kR jeX3 jkXj @kj j9XN kdXe @j9
E2TmH�m�M "�M;F� "2HBimM; jyXy kdXk @kR kNXe keXd @kj k3XR kjXe @jk
E2TmH�m�M _B�m jyX8 kdXd @kj jyXd kdX8 @k8 jRXj keX8 @jj
.EA C�F�`i� jRX9 k3X9 @kR jRXk kdXN @kj kNXd k8XR @jR
C�r� "�`�i j8Xj jyXe @k8 j9X3 kNX3 @kd jjXe k8Xd @jN
C�r� h2M;�? jNX8 j9XR @kR jNXk jjXj @kj jdXe k3Xj @j8
.A uQ;v�F�`i� j3XN j9Xe @ky j3XN j9Xk @kk jdX8 jyX9 @jy
C�r� hBKm` jdXk jkX3 @kk jeXN jkXk @k9 j8X8 k3X9 @j9
"�Mi2M jkX3 jyXR @kj jkXR kNXj @k9 jyXN k9X3 @je
"�HB jRXj kdXk @ke jRXk kdXy @k3 kNXd kjX3 @j3
Lmb� h2M;;�`� "�`�i 9RXN jeX3 @ky 9RX8 j8X3 @kk 9yXd jyXk @j9
Lmb� h2M;;�`� hBKm` 9yXN j8Xj @kR 9yXe j9Xy @k9 jNXj kdX3 @9y
E�HBK�Mi�M "�`�i jkXk k3XR @ke jRXN kdXN @kd jyXN k9Xk @jN
E�HBK�Mi�M h2M;�? jyXd k3XR @k9 jyXj kdXj @ke kNXe kjXe @jN
E�HBK�Mi�M a2H�i�M kNXN keXN @ke kNXd keXR @k3 k3Xd kkX3 @jN
E�HBK�Mi�M hBKm` jRXd kNXk @ky jRX3 k3XN @kk jyXj k8Xj @jj
E�HBK�Mi�M li�`� kNX3 k3X9 @R3 jyXk kdX3 @kR kNXR kjXN @jj
amH�r2bB li�`� j9X3 jRXR @kj j9X3 jyXe @ke jjXe k8XN @j3
amH�r2bB h2M;�? j3X9 j9Xj @ky j3X9 jjXd @kk jeX9 k3Xd @j9
amH�r2bB a2H�i�M j3X9 jyXN @k8 j3Xk kNXd @kN jdXj k9Xj @99
amH�r2bB h2M;;�`� 9RX8 j9XR @k9 9RXy jkX9 @kd jNXN k8Xe @98
:Q`QMi�HQ 99XR jdXN @kR 99Xk jeXd @k9 9kXd jyXj @jd
amH�r2bB "�`�i j8Xe jyXd @ke j8Xj kNXd @k3 jjX8 kjX8 @9e
J�HmFm 9RXk jdX8 @Rd 9yX8 jeXj @RN j3Xd jRXR @jk
J�HmFm li�`� jyX8 kdXe @k9 jyXd kdXk @ke kNXd kjXy @9R
S�Tm� "�`�i 9eXy 9kXd @R8 98X3 9kXR @Rd 99XN jNXy @ke



d3

S�Tm� 8kX9 8yX8 @Rj 8kXy 9NXk @R8 8yX8 98Xe @kk
hQi�H jeXe jkXj @kk jeXk jRX8 @k9 j9XN kdXk @je

.�i� bQm`+2, ala1L�a J�`+? kyReX
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a2t
J�H2 eRX3 8dX3 @e eyXN 8eX9 @d 8dXR 9NXy @R9
62K�H2 ekXR 83XR @e eRXk 8eXe @3 8dXy 93X3 @R9
hQi�H eRXN 83Xy @e eRXR 8eX8 @d 8dXR 93XN @R9

SH�+2 Q7 `2bB/2M+2
l`#�M 8RX3 93X9 @d 8RXy 9dXk @3 9dXy 9yX9 @R9
_m`�H dkXR edXe @e dRXy e8X3 @d edXR 8dXj @R8
hQi�H eRXN 83Xy @e eRXR 8eX8 @d 8dXR 93XN @R9

S`QpBM+2
�+2? deXe djXy @8 d8X3 dRX8 @e djXj e9X3 @Rk
amK�i2`� li�`� djXe edXd @3 dkXd e8Xd @Ry e3Xy 88Xk @RN
amK�i2`� "�`�i edX8 ekXN @d edX9 ekXd @d ejX8 88XR @Rj
_B�m ekXj 8NXd @9 ekXy 83Xj @e 8dXe 8yXy @Rj
C�K#B e9X8 8NXk @3 e9Xk 8dX3 @Ry eyX9 9NXN @Rd
amK�i2`� a2H�i�M 8dXN 8kXe @N 8eXd 8RXy @Ry 8RXN 98Xj @Rj
"2M;FmHm dyXy edXj @9 dyX8 edXe @9 eeX3 eRXR @N
G�KTmM; d9Xe eNX3 @e djX8 e3Xy @d dyX9 eRXe @Rk
E2TmH�m�M "�M;F� "2HBimM; ejXy eyXj @9 ejXk 8NXe @e 8NXR 8RXN @Rk
E2TmH�m�M _B�m 8RXj 9dX9 @3 9NXk 99X3 @N 9eXj j3XN @Re
.EA C�F�`i� 8yXd 93Xy @8 9NXR 98XN @d 98X3 9yXk @Rk
C�r� "�`�i 8dX3 8jXN @d 8dX9 8kX9 @N 8jX8 99Xj @Rd
C�r� h2M;�? ekXN eyXR @9 eRX3 83XN @8 8dXN 8kXj @Ry
.A uQ;v�F�`i� 8eXR 8kXd @e 89X8 8RXy @e 8kXR 9dXj @N
C�r� hBKm` eyX9 8eXy @d 8NXe 89X3 @3 8eXR 93Xj @R9
"�Mi2M 8RXR 9eXy @Ry 8RXR 98Xk @Rk 9dX9 j3Xd @R3
"�HB 9dX9 9jXe @3 9eX3 9kXR @Ry 9RXk jkX9 @kk
Lmb� h2M;;�`� "�`�i ekX3 83Xd @e eRX3 8dXe @d 83X3 89Xk @3
Lmb� h2M;;�`� hBKm` 3RXd d3XN @j 3RXj d3Xy @9 d3XN eNXe @Rk
E�HBK�Mi�M "�`�i ejXN 8NXk @d ejXR 8dXy @Ry 83Xy 9eX9 @ky
E�HBK�Mi�M h2M;�? 89X8 93Xd @RR 8kXk 98Xd @Rj 9NXy jNX8 @RN
E�HBK�Mi�M a2H�i�M 8RX9 98Xe @RR 8yX3 99X3 @Rk 9dXj jdXN @ky
E�HBK�Mi�M hBKm` eRXy 8dX9 @e 83Xd 89X3 @d 8jXj 9eX8 @Rj
E�HBK�Mi�M li�`� edXy eRXe @3 edX8 ekX8 @d e8Xy 8eXN @Rk
amH�r2bB li�`� 8dX8 8kXR @N 8eXy 8yX8 @Ry 8RXd 9jXy @Rd
amH�r2bB h2M;�? dkX3 eNXy @8 dkXk e3XR @e edXe 8NXe @Rk
amH�r2bB a2H�i�M 8jXk 8kXj @k 8kX9 8yXN @j 9dXd 9RXR @R9
amH�r2bB h2M;;�`� 83Xk 8eXN @k 8eXj 89X3 @j 8kXj 9eXk @Rk
:Q`QMi�HQ ekXd eyXe @j eyXj 83Xe @j 88XN 8RX8 @3
amH�r2bB "�`�i eNXd e9Xd @d e3X8 ekX8 @N e9X3 8RXR @kR
J�HmFm deXk djX9 @9 deXk dkX3 @9 dkX8 e9X9 @RR
J�HmFm li�`� edX3 ekXR @3 e3XR ekXR @N e8XR 8RX9 @kR
S�Tm� "�`�i eeXd ejX3 @9 edXd e9X9 @8 ekXd 8eX9 @Ry
S�Tm� ejXR 8NXy @d ejXy 83X8 @d 83X3 8RX8 @Rk
hQi�H eRXN 83Xy @e eRXR 8eX8 @d 8dXR 93XN @R9

.�i� bQm`+2, ala1L�a J�`+? kyReX



3y

h�#H2 �Xky, JB+`QbBKmH�iBQMb Ĝ S`2@ �M/ TQbi@i`�Mb72`
TQp2`iv ;�T BM/2t �KQM; +?BH/`2M HBpBM; BM ?Qmb2?QH/b
rBi? 2HB;B#H2 +?BH/`2M mM/2` /Bz2`2Mi b+2M�`BQb- mbBM;
LSG t k- #v b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
+?BH/

TQp2`iv
;�T

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
;�T

W@
+?�M;2

S`2@
i`�Mb72`
+?BH/

TQp2`iv
;�T

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
;�T

W@
+?�M;2

S`2@
i`�Mb72`
+?BH/

TQp2`iv
;�T

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
;�T

W@
+?�M;2

a2t
J�H2 jdXj jkXN @kk jeXN jRXN @k9 j8Xd keX3 @jN
62K�H2 jdXj jkXN @kk jdXy jkXR @k9 j8Xd keXN @j3
hQi�H jdXj jkXN @kk jeXN jkXy @k9 j8Xd keXN @j3

SH�+2 Q7 `2bB/2M+2
l`#�M jeXk jRXN @kk jeXy jRXj @k9 j8Xy keX8 @j3
_m`�H j3XR jjXe @kk jdXe jkXe @k9 jeXR kdXk @jN
hQi�H jdXj jkXN @kk jeXN jkXy @k9 j8Xd keXN @j3

S`QpBM+2
�+2? jNXR j8Xj @RN jNXy j9X8 @kk jdX3 kNXj @j8
amK�i2`� li�`� j8XR jRX8 @kj j9XN jyXd @ke jjX8 k8X8 @9R
amK�i2`� "�`�i j9Xy jRXy @RN jjXd kNXd @kk jkX8 k9Xe @j3
_B�m j8X8 jRXR @kR j9Xd jyXy @k9 jkXN k8Xy @j3
C�K#B j9Xe jRXk @k9 jjXN jyXk @ke jkX9 k8Xk @9y
amK�i2`� a2H�i�M 9RX8 j3X3 @Rd 9RXy jdX3 @RN 9yXR jRX9 @jj
"2M;FmHm 9RX9 jdXj @Rd 9yX8 j8Xd @RN jNXk jRXy @jR
G�KTmM; j3Xj j9Xy @kR jdXd jkXN @kj j8X3 kdX8 @jd
E2TmH�m�M "�M;F� "2HBimM; jRXj k3XR @ky jyXN kdXe @kk kNXj k9XR @jj
E2TmH�m�M _B�m jyXN k3Xy @kk jRXj kdX3 @k8 jRX8 keXy @j8
.EA C�F�`i� jkXR k3XN @kR jRX3 k3X8 @kk jyXd k8X9 @jk
C�r� "�`�i jeXk jRX9 @k8 j8Xe jyX8 @kd j9X8 k8Xe @9R
C�r� h2M;�? jNX3 j9Xj @kR jNX8 jjXj @kj jdXN kdX8 @j3
.A uQ;v�F�`i� jNXR j9Xe @ky jNXj j9Xk @kk jdXN kNX9 @jj
C�r� hBKm` jdXj jkXN @kj jdXR jkXk @k8 j8X3 kdXe @jd
"�Mi2M jjXd jyXN @kk jkX3 jyXy @k9 jRXe k9X8 @jN
"�HB jkXy kdXe @ke jRXd kdXR @k3 jyXj kjX8 @9R
Lmb� h2M;;�`� "�`�i 9kXy jdXy @ky 9RXe jeXy @kk 9RXy kNXj @jd
Lmb� h2M;;�`� hBKm` 9kXy jeXj @kR 9RX3 j9XN @k9 9yX9 kdX9 @9j
E�HBK�Mi�M "�`�i jjXy k3XN @ke jkX3 k3Xe @kd jRXN k9Xk @9k
E�HBK�Mi�M h2M;�? jRXj k3X8 @k9 jyX3 kdX3 @ke jyXk kjXk @9k
E�HBK�Mi�M a2H�i�M jyXe kdX9 @ke jyXj keX8 @k3 kNX9 kkXe @9R
E�HBK�Mi�M hBKm` jkXd jyXy @RN jkXe kNX9 @kR jRXk k8X9 @j9
E�HBK�Mi�M li�`� jRXj kNXe @R3 jRX8 k3XN @ky jyX8 k9Xj @j9
amH�r2bB li�`� j8X9 jRX3 @kj j8X8 jRXk @ke j9Xj k8Xe @9R
amH�r2bB h2M;�? jNXe j8Xj @ky jNXe j9Xd @kk jdXe k3Xd @je
amH�r2bB a2H�i�M j3XN jRXj @k8 j3Xe jyXy @kN jdXd kjX9 @93
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:Q`QMi�HQ 99Xd j3Xk @kR 99Xd jeXN @k9 9jX9 kNXe @9y
amH�r2bB "�`�i jeX9 jRX8 @k8 jeXy jyXR @k3 j9X9 kkXN @9N
J�HmFm 9kXR j3Xk @Rd 9RX9 jeXN @RN jNXd jyXN @j9
J�HmFm li�`� jyX3 kdXN @kj jRXR kdXj @ke jyXk kkX3 @9j
S�Tm� "�`�i 9eXj 9jXk @R8 9eX9 9kXe @Rd 98Xd jNXk @kd
S�Tm� 8jXd 8RX9 @Rj 8jXy 9NX3 @R8 8RXd 98X8 @k9
hQi�H jdXj jkXN @kk jeXN jkXy @k9 j8Xd keXN @j3
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a2t
J�H2 RyXe 3X9 @kR RyXe dX8 @kN RyXe jXd @e8
62K�H2 RRXR 3X3 @kR RRXR dX3 @jy RRXR 9Xy @e9
hQi�H RyXN 3Xe @kR RyXN dXd @kN RyXN jXN @e9

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b R9Xj dXd @9e R9Xj eXN @8k R9Xj jXe @d8
8@N v`b RjX8 RRXR @R3 RjX8 3Xd @je RjX8 jXy @d3
Ry@R9 v`b RjXj RRXj @R8 RjXj RyXk @kj RjXj kX3 @dN
R8@RN v`b RyX3 NX8 @Rj RyX3 3XN @R3 RyX3 jX8 @e3
ky@k9 v`b 3X8 eXd @kk 3X8 eXj @ke 3X8 9Xk @8R
k8@kN v`b NXy eXk @jR NXy 8X9 @9y NXy jXd @8N
jy@j9 v`b NXe eXN @k3 NXe 8X3 @jN NXe jXy @eN
j8@jN v`b RyXR dX3 @kj RyXR eXe @j9 RyXR kXd @d9
9y@99 v`b NXe dXN @R3 NXe dXR @ke NXe kXN @dy
98@9N v`b 3XR dXR @Rk 3XR eX8 @RN 3XR jXk @eR
8y@89 v`b 3Xd dXd @RR 3Xd dXj @Re 3Xd 9X8 @93
88@8N v`b NXy 3Xy @RR NXy dXe @Re NXy 8X9 @9y
ey@e9 v`b RyX9 NXR @Rk RyX9 3Xd @Rd RyX9 eX8 @jd
e8@eN v`b RkXR RyXN @Ry RkXR RyXj @R8 RkXR 3Xy @j9
dy@d9 v`b R8XR RjX3 @N R8XR RjXk @Rk R8XR RyX8 @jy
d8@dN v`b ReXk R8XR @d ReXk R9Xe @Ry ReXk RRXN @ke
3y@39 v`b RdXN ReX8 @3 RdXN R8XN @RR RdXN RjXk @ke
38+ v`b RNXd R3X9 @d RNXd RdX3 @Ry RNXd R9X8 @ke
hQi�H RyXN 3Xe @kR RyXN dXd @kN RyXN jXN @e9
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l`#�M dX3 eXy @k9 dX3 8Xj @jk dX3 kX9 @eN
_m`�H R9XR RRX9 @RN R9XR RyXk @k3 R9XR 8X9 @ek
hQi�H RyXN 3Xe @kR RyXN dXd @kN RyXN jXN @e9

S`QpBM+2
�+2? ReXd R9Xe @Rj ReXd RjXk @kR ReXd dX8 @88
amK�i2`� li�`� RyX9 dXe @kd RyX9 eXe @je RyX9 jXR @dR
amK�i2`� "�`�i dXR 8Xe @kR dXR 9XN @jR dXR kXy @dk
_B�m 3Xy eX8 @R3 3Xy 8Xd @kN 3Xy jXy @ej
C�K#B 3X9 eXe @kk 3X9 eXR @k3 3X9 kXN @e8
amK�i2`� a2H�i�M RjX8 RyXk @k9 RjX8 3X3 @j8 RjX8 jXj @de
"2M;FmHm RdXj R9Xd @R8 RdXj RjXe @kR RdXj dXk @83
G�KTmM; R9Xj RRXj @kR R9Xj RyXk @kN R9Xj 8Xe @eR
E2TmH�m�M "�M;F� "2HBimM; 8Xk jX3 @kd 8Xk jX9 @j8 8Xk kXy @eR
E2TmH�m�M _B�m eXy 9XN @Rd eXy 9X9 @kd eXy kXj @ek
.EA C�F�`i� jXd kXd @kd jXd kXj @j3 jXd RXk @e3
C�r� "�`�i 3XN eXd @k8 3XN eXy @jj 3XN kXe @dR
C�r� h2M;�? RjXj RyXd @RN RjXj NXd @kd RjXj 8X9 @8N
.A uQ;v�F�`i� RjXj RRXk @Re RjXj RyX8 @kR RjXj eXN @93
C�r� hBKm` RkXR NXd @ky RkXR 3Xe @kN RkXR 8XR @83
"�Mi2M 8X9 jXN @k3 8X9 jX9 @jd 8X9 RXk @dN
"�HB 9Xj kXN @jk 9Xj kX8 @9k 9Xj RXR @d9
Lmb� h2M;;�`� "�`�i ReX8 RjXy @kR ReX8 RRX3 @k3 ReX8 8Xd @ee
Lmb� h2M;;�`� hBKm` kkXk R3X9 @Rd kkXk ReXk @kd kkXk 8Xj @de
E�HBK�Mi�M "�`�i dXN eXR @kk dXN 8Xj @jj dXN kXk @dk
E�HBK�Mi�M h2M;�? 8Xd 9Xd @Rd 8Xd 9Xk @ke 8Xd RXe @dk
E�HBK�Mi�M a2H�i�M 9X3 jXe @ke 9X3 jXy @jd 9X3 RXj @dj
E�HBK�Mi�M hBKm` eXR 9X3 @kk eXR 9XR @jj eXR kXN @8j
E�HBK�Mi�M li�`� eXk 9X8 @k3 eXk jXN @jd eXk RXN @dy
amH�r2bB li�`� 3Xj eXj @k8 3Xj 8Xe @jj 3Xj kXd @e3
amH�r2bB h2M;�? R9X9 RRXd @RN R9X9 RyXd @ke R9X9 8Xy @e8
amH�r2bB a2H�i�M NX9 dXy @ke NX9 eXR @j8 NX9 kXd @dR
amH�r2bB h2M;;�`� RkXN NXe @ke RkXN 3Xe @jj RkXN kXd @dN
:Q`QMi�HQ RdXd R9Xj @ky RdXd RjXj @k8 RdXd eXj @e9
amH�r2bB "�`�i RRXd 3Xj @kN RRXd eXd @9j RRXd kXj @3R
J�HmFm RNXk R8Xj @ky RNXk RjXN @kd RNXk eXe @ee
J�HmFm li�`� eXj 9Xj @jk eXj jXk @9N eXj yXN @3e
S�Tm� "�`�i k8X9 kjXk @N k8X9 kkXR @Rj k8X9 R8Xe @jN
S�Tm� k3X8 keXd @e k3X8 k8X8 @RR k3X8 R3X8 @j8
hQi�H RyXN 3Xe @kR RyXN dXd @kN RyXN jXN @e9
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62K�H2 RdXN ReXj @ky RdXN R8Xe @kd RdXN RjXR @9d
hQi�H RdXN ReXk @ky RdXN R8Xe @kd RdXN RjXy @93

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b R3Xk RjX9 @88 R3Xk RkXd @8N R3Xk RyXe @dy
8@N v`b R3Xj ReXe @RN R3Xj R8Xy @je R3Xj RyX9 @dj
Ry@R9 v`b R3Xk ReXd @Rd R3Xk ReXy @k9 R3Xk RyXR @dj
R8@RN v`b R3Xj RdXj @Rj R3Xj ReX3 @R3 R3Xj RkX9 @8e
ky@k9 v`b RdX9 ReXy @RN RdX9 R8Xd @kj RdX9 RjXe @99
k8@kN v`b RdX8 R8X8 @ke RdX8 R9Xd @j9 RdX8 RjX9 @93
jy@j9 v`b RdXe R8Xk @k3 RdXe R9X9 @j3 RdXe RkXk @88
j8@jN v`b RdX9 R8X9 @kk RdX9 R9X3 @jk RdX9 RRXe @8N
9y@99 v`b RdXe ReXj @Re RdXe R8X8 @k8 RdXe RkXk @88
98@9N v`b RdXj ReXk @Rk RdXj R8Xd @R3 RdXj RkXN @9e
8y@89 v`b RdXN ReX3 @Rk RdXN ReXe @R8 RdXN R9Xy @jd
88@8N v`b R3XR RdXk @RR R3XR ReX3 @R8 R3XR R9X8 @jR
ey@e9 v`b RdX3 ReXN @RR RdX3 ReXe @R9 RdX3 R8Xe @k9
e8@eN v`b R3XR RdXk @Ry R3XR ReXN @Rj R3XR R8XN @kR
dy@d9 v`b R3XR RdXk @N R3XR ReXN @Rk R3XR ReXj @R3
d8@dN v`b R3Xe RdX3 @3 R3Xe RdX9 @Ry R3Xe ReX3 @Re
3y@39 v`b R3X3 RdX3 @3 R3X3 RdXd @Ry R3X3 ReX3 @R3
38+ v`b R3X3 R3Xk @3 R3X3 R3Xy @Ry R3X3 ReXe @RN
hQi�H RdXN ReXk @ky RdXN R8Xe @kd RdXN RjXy @93
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l`#�M R8Xj RjXN @RN R8Xj RjXj @kd R8Xj RyX3 @9d
_m`�H RNX9 RdX8 @ky RNX9 ReX3 @kd RNX9 R9XR @93
hQi�H RdXN ReXk @ky RdXN R8Xe @kd RdXN RjXy @93

S`QpBM+2
�+2? kyX3 R3Xy @kk kyX3 RdXk @kN kyX3 RjXR @89
amK�i2`� li�`� RdXR ReXj @kR RdXR R8Xe @kN RdXR RyX3 @eR
amK�i2`� "�`�i R8X8 RkX3 @ke R8X8 RkXR @jk R8X8 NXy @83
_B�m RdXy R8XR @kR RdXy R9Xd @k3 RdXy NXj @ek
C�K#B RdX8 R8X8 @kk RdX8 R9X8 @jR RdX8 NX8 @eR
amK�i2`� a2H�i�M R9XN RjXy @kR R9XN RkXR @jy R9XN 3Xk @89
"2M;FmHm R3XR R8Xe @kk R3XR R9Xd @jy R3XR RRXj @8e
G�KTmM; R3X9 ReXR @kk R3X9 R8Xj @jy R3X9 RRXe @8e
E2TmH�m�M "�M;F� "2HBimM; RkXN RkXd @ky RkXN RkXk @k3 RkXN NXy @88
E2TmH�m�M _B�m R9XN RjXN @Re R9XN RjXN @kR R9XN RRXj @8y
.EA C�F�`i� RkXk RRXj @k9 RkXk RRX3 @k3 RkXk RyXy @8k
C�r� "�`�i ReXe R8X9 @RN ReXe R9X8 @kd ReXe RkX8 @99
C�r� h2M;�? RdXN ReXR @RN RdXN R8X8 @k8 RdXN R9XR @9R
.A uQ;v�F�`i� RdXk R8Xd @Re RdXk R8XR @kR RdXk RjX8 @je
C�r� hBKm` ReX8 R8XR @Re ReX8 R9XN @kk ReX8 RjXy @jN
"�Mi2M R9Xd RkXN @k9 R9Xd RRXN @j8 R9Xd 3X3 @ey
"�HB RkXy RRXe @Re RkXy RyXd @k8 RkXy NXN @jj
Lmb� h2M;;�`� "�`�i R3Xk R8X8 @kk R3Xk R9X3 @k3 R3Xk RRXe @8y
Lmb� h2M;;�`� hBKm` kRXR ReXN @ke kRXR R8X8 @j8 kRXR NXe @e8
E�HBK�Mi�M "�`�i ReX8 R9Xj @kk ReX8 RjXd @jR ReX8 RyXk @8j
E�HBK�Mi�M h2M;�? R8Xk RjX9 @ky R8Xk RkXN @ke R8Xk RRXj @8y
E�HBK�Mi�M a2H�i�M R9Xd RjXR @kj R9Xd RjXy @kN R9Xd RjXy @98
E�HBK�Mi�M hBKm` RdXR RdXR @Re RdXR RdXy @k8 RdXR RkXe @8e
E�HBK�Mi�M li�`� RkXe RjXR @R8 RkXe RkX9 @kk RkXe RyX8 @88
amH�r2bB li�`� R3X9 R3Xj @Re R3X9 RdX3 @kj R3X9 RjXd @8y
amH�r2bB h2M;�? R3X3 ReXy @kj R3X3 R9X8 @jj R3X3 RyX8 @83
amH�r2bB a2H�i�M RNX9 RdX3 @kk RNX9 ReXd @jy RNX9 R9Xy @9N
amH�r2bB h2M;;�`� kRX9 R3Xd @kd kRX9 RdXR @jj kRX9 RkX8 @8N
:Q`QMi�HQ kjXk kyX3 @kR kjXk RNXe @kN kjXk R8Xe @8e
amH�r2bB "�`�i ReXe R9Xk @k3 ReXe R9X8 @jk ReXe RkX3 @8R
J�HmFm R3XN ReXe @k8 R3XN R8Xd @j9 R3XN RRXk @ej
J�HmFm li�`� RRX8 RRX8 @Rd RRX8 RkX8 @ke RRX8 RjX3 @8N
S�Tm� "�`�i k3X9 keXj @R8 k3X9 k8XR @kk k3X9 kRX8 @93
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J�H2 RjXj RyXR @k9 RjXj 3Xd @j9 RjXj jXy @dd
62K�H2 RjXj RyXy @k8 RjXj 3Xe @j8 RjXj jXR @dd
hQi�H RjXj RyXy @k8 RjXj 3Xd @j8 RjXj jXy @dd
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l`#�M NX3 dXR @k3 NX3 eXR @j3 NX3 RX3 @3k
_m`�H ReX3 RjXy @kj ReX3 RRXj @jj ReX3 9Xj @d9
hQi�H RjXj RyXy @k8 RjXj 3Xd @j8 RjXj jXy @dd

S`QpBM+2
�+2? kyX8 RdX8 @R8 kyX8 R8X9 @k8 kyX8 dXk @e8
amK�i2`� li�`� R9Xy NXN @kN R9Xy 3X9 @9y R9Xy jXk @dd
amK�i2`� "�`�i NX9 dXj @kk NX9 eXk @j9 NX9 RXd @3k
_B�m RyXk 3Xy @kR RyXk eX3 @jj RyXk kXN @dk
C�K#B RyXN 3Xj @k9 RyXN dXe @jy RyXN kXN @dj
amK�i2`� a2H�i�M ReX3 RkXk @kd ReX3 RyX9 @j3 ReX3 kXj @3e
"2M;FmHm kyXe RdXy @Rd kyXe R8Xe @k9 kyXe eX8 @e3
G�KTmM; RdXj RjXk @k9 RdXj RRX3 @jk RdXj 8Xk @dy
E2TmH�m�M "�M;F� "2HBimM; dXy 9X3 @jR dXy 9Xk @9y dXy kXk @eN
E2TmH�m�M _B�m dXe eXR @ky dXe 8Xk @jk dXe kXy @dj
.EA C�F�`i� 8Xe jX3 @jR 8Xe jXR @99 8Xe RXk @d3
C�r� "�`�i RRX9 3Xy @jy RRX9 dXy @jN RRX9 RXd @38
C�r� h2M;�? R9XN RRXj @k9 R9XN NXd @j8 R9XN jX8 @dd
.A uQ;v�F�`i� R9XN RRX8 @kj R9XN RyX9 @jy R9XN 9Xe @eN
C�r� hBKm` RjXj NXN @ke RjXj 3Xj @j3 RjXj jXy @dd
"�Mi2M dXR 8Xy @kN dXR 9Xj @jN dXR RXy @3e
"�HB 8X9 jXj @jN 8X9 kXe @8R 8X9 yX9 @Nk
Lmb� h2M;;�`� "�`�i RNXy R9Xe @k9 RNXy RkXN @jk RNXy 9Xk @d3
Lmb� h2M;;�`� hBKm` keX9 kRXd @R3 keX9 R3Xe @jy keX9 9Xy @38
E�HBK�Mi�M "�`�i NX3 dX9 @k9 NX3 eXj @je NX3 RXd @3j
E�HBK�Mi�M h2M;�? dXk 8Xd @kR dXk 9XN @jk dXk RXj @3j
E�HBK�Mi�M a2H�i�M eXR 9Xk @jy eXR jX9 @99 eXR yXN @3e
E�HBK�Mi�M hBKm` 3Xk eXR @k8 3Xk 8XR @j3 3Xk jXj @ey
E�HBK�Mi�M li�`� dXN 8X9 @jj dXN 9Xe @9k dXN RXd @dN
amH�r2bB li�`� RRXk 3XR @k3 RRXk dXy @j3 RRXk kX8 @d3
amH�r2bB h2M;�? R3X8 R9X3 @ky R3X8 RjXj @k3 R3X8 9Xe @d8
amH�r2bB a2H�i�M RRXj 3Xy @kN RRXj eXe @9k RRXj RX3 @39
amH�r2bB h2M;;�`� R8XN RRXe @kd R8XN RyXk @je R8XN kXj @3e
:Q`QMi�HQ kRXy ReXj @kk kRXy R8Xy @k3 kRXy 8Xd @dj
amH�r2bB "�`�i R9Xj NX8 @j9 R9Xj dXk @9N R9Xj RXj @NR
J�HmFm k9Xk RNXk @kR k9Xk RdXj @kN k9Xk eX3 @dk
J�HmFm li�`� dX3 8Xk @jk dX3 9Xy @9N dX3 yX3 @Ny
S�Tm� "�`�i jRXy kdX3 @Ry jRXy keXR @Re jRXy ReXN @98
S�Tm� j8X9 jkXN @d j8X9 jRXy @Rk j8X9 kyX3 @9R
hQi�H RjXj RyXy @k8 RjXj 3Xd @j8 RjXj jXy @dd

.�i� bQm`+2, ala1L�a J�`+? kyReX



38

h�#H2 �Xk9, JB+`QbBKmH�iBQMb Ĝ S`2@ �M/ TQbi@i`�Mb72`
TQp2`iv ;�T BM/2t �KQM; +?BH/`2M UBM+Hm/BM; MQM@
#2M2}+B�`B2bV mM/2` /Bz2`2Mi b+2M�`BQb- #v b2H2+i2/
#�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

a2t
J�H2 R3Xj ReXR @k9 R3Xj R8XR @j9 R3Xj RyX9 @dk
62K�H2 R3Xk ReXR @k8 R3Xk R8Xk @j9 R3Xk RyX8 @dk
hQi�H R3Xk ReXR @k9 R3Xk R8Xk @j9 R3Xk RyX8 @dk

SH�+2 Q7 `2bB/2M+2
l`#�M R8Xd RjX3 @k9 R8Xd RkXN @j8 R8Xd dX3 @d8
_m`�H RNXd RdX9 @k8 RNXd ReX9 @j9 RNXd RRX8 @dR
hQi�H R3Xk ReXR @k9 R3Xk R8Xk @j9 R3Xk RyX8 @dk

S`QpBM+2
�+2? kRXR RdXe @kd kRXR ReX8 @je kRXR NX8 @dj
amK�i2`� li�`� RdXe ReXe @k8 RdXe R8Xe @j8 RdXe NXR @dd
amK�i2`� "�`�i R8XN RkX3 @jy R8XN RRXN @jd R8XN eXe @d3
_B�m RdX9 R8XR @k8 RdX9 R9Xe @j9 RdX9 dXk @dd
C�K#B R3Xj ReXR @k9 R3Xj R9X3 @j9 R3Xj 3XR @d8
amK�i2`� a2H�i�M R8X9 RjXR @k8 R8X9 RRXd @jd R8X9 8Xy @3j
"2M;FmHm R3Xj R8Xj @k8 R3Xj R9Xj @j8 R3Xj NXR @dR
G�KTmM; R3X3 ReXk @k8 R3X3 R8Xk @j9 R3X3 3XN @d9
E2TmH�m�M "�M;F� "2HBimM; RjXj RjXj @kk RjXj RkXN @jj RjXj 3X8 @dR
E2TmH�m�M _B�m R9X8 RjXk @RN R9X8 RjXy @k8 R9X8 NXe @e3
.EA C�F�`i� RRXd RyXj @jy RRXd RyXe @j8 RRXd eXR @de
C�r� "�`�i ReXN R8XR @k8 ReXN RjXd @jd ReXN NXR @d9
C�r� h2M;�? RdXd R8Xj @k9 RdXd R9X8 @jj RdXd RyXe @dy
.A uQ;v�F�`i� RdX9 R8X3 @kR RdX9 R9Xe @jR RdX9 RyX3 @e3
C�r� hBKm` ReXk R9X9 @kR ReXk R9XR @jy ReXk NX9 @dR
"�Mi2M R8Xj RkX8 @kN R8Xj RRXj @9k R8Xj eX9 @d3
"�HB RkXR RRXy @kj RkXR NXN @j8 RkXR jXd @38
Lmb� h2M;;�`� "�`�i R3Xj R8Xy @ke R3Xj R9Xy @j9 R3Xj dX3 @dd
Lmb� h2M;;�`� hBKm` kRXe ReX3 @kN kRXe R8XR @jN kRXe dX9 @d3
E�HBK�Mi�M "�`�i RdXy R9XR @kd RdXy RjXk @j3 RdXy eX9 @dN
E�HBK�Mi�M h2M;�? R8Xy RjXj @kj R8Xy RkX8 @jR R8Xy 3X3 @dk
E�HBK�Mi�M a2H�i�M R9X9 RkXR @kN R9X9 RRX8 @jd R9X9 NXy @dk
E�HBK�Mi�M hBKm` ReXd ReXe @ky ReXd ReXN @kN ReXd RRX9 @e9
E�HBK�Mi�M li�`� RkX8 RjXR @RN RkX8 RkXy @k3 RkX8 RyXk @eN
amH�r2bB li�`� R3Xe R3X3 @RN R3Xe R3X9 @ke R3Xe RRX8 @dk
amH�r2bB h2M;�? RNXe ReXk @ke RNXe R9X9 @j3 RNXe 3XN @d8
amH�r2bB a2H�i�M RNX8 RdXk @kd RNX8 R8X3 @j3 RNX8 RyXd @dj
amH�r2bB h2M;;�`� kkX9 RNX8 @kN kkX9 RdXe @jd kkX9 RRX3 @de
:Q`QMi�HQ kjXd kRX9 @kj kjXd kyXy @jk kjXd R9XR @dR
amH�r2bB "�`�i R8X3 RjXR @jk R8X3 RjXk @j3 R8X3 3Xk @dd
J�HmFm RNXk ReXd @kd RNXk R8Xe @jd RNXk NX3 @dk
J�HmFm li�`� RRX8 RRX9 @Rd RRX8 RkXk @kd RRX8 RRX9 @dk
S�Tm� "�`�i k3Xy k8Xd @R3 k3Xy k9Xj @ke k3Xy RNXk @8e
S�Tm� jjXe jyX9 @R8 jjXe k3Xd @k9 jjXe kyX9 @ey
hQi�H R3Xk ReXR @k9 R3Xk R8Xk @j9 R3Xk RyX8 @dk

.�i� bQm`+2, ala1L�a J�`+? kyReX



3e

h�#H2 �Xk8, JB+`QbBKmH�iBQMb Ĝ S`2@ �M/ TQbi@
i`�Mb72` TQp2`iv ?2�/+QmMi `�i2 �KQM; i?2 TQTmH�iBQM
UBM+Hm/BM; MQM@#2M2}+B�`B2bV mM/2` /Bz2`2Mi b+2M�`BQb-
mbBM; LSG t k- #v b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

a2t
J�H2 8yX8 9NXR @j 8yX8 93X9 @9 8yX8 99Xe @Rk
62K�H2 8RXj 9NX3 @j 8RXj 9NXR @9 8RXj 98X9 @Rk
hQi�H 8yXN 9NX8 @j 8yXN 93X3 @9 8yXN 98Xy @Rk

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b 83X8 89Xy @3 83X8 8jX8 @N 83X8 8yX3 @Rj
8@N v`b 8dXd 8eX8 @k 8dXd 89X9 @e 8dXd 9NXk @R8
Ry@R9 v`b 8dX8 8eXe @k 8dX8 8eXy @j 8dX8 9NXk @R9
R8@RN v`b 8RXd 8RXy @R 8RXd 8yXe @k 8RXd 98Xk @Rj
ky@k9 v`b 98Xj 99Xy @j 98Xj 9jXd @9 98Xj 9RX8 @3
k8@kN v`b 9eX3 99Xe @8 9eX3 9jXe @d 9eX3 9RXd @RR
jy@j9 v`b 9NXk 9dXy @9 9NXk 98XN @d 9NXk 9kXe @Rj
j8@jN v`b 9NXe 93Xy @j 9NXe 9dXR @8 9NXe 9kX9 @R9
9y@99 v`b 9NXy 93XR @k 9NXy 9dX9 @j 9NXy 9kXj @R9
98@9N v`b 99Xk 9jXe @R 99Xk 9jXk @k 99Xk jNXk @RR
8y@89 v`b 99Xk 9jXe @R 99Xk 9jX9 @k 99Xk 9yXd @3
88@8N v`b 98X8 99XN @R 98X8 99Xd @k 98X8 9kXN @e
ey@e9 v`b 93Xe 93Xy @R 93Xe 9dX3 @k 93Xe 9eXk @8
e8@eN v`b 8kXj 8RX3 @R 8kXj 8RX8 @k 8kXj 8yXk @9
dy@d9 v`b 8eX9 8eXy @R 8eX9 88Xd @R 8eX9 89X9 @9
d8@dN v`b 83X3 83Xj @R 83X3 83XR @R 83X3 8eXj @9
3y@39 v`b ejXd ejXk @R ejXd ejXk @R ejXd eRXe @j
38+ v`b ekXe ekX9 @y ekXe ekXk @R ekXe eyXN @j
hQi�H 8yXN 9NX8 @j 8yXN 93X3 @9 8yXN 98Xy @Rk

SH�+2 Q7 `2bB/2M+2
l`#�M 9yXd jNX8 @j 9yXd jNXy @9 9yXd jeXR @RR
_m`�H eRXd eyXy @j eRXd 8NXR @9 eRXd 89X8 @Rk
hQi�H 8yXN 9NX8 @j 8yXN 93X3 @9 8yXN 98Xy @Rk

S`QpBM+2
�+2? e3Xy eeXj @k e3Xy e8Xe @j e3Xy eRX8 @Ry
amK�i2`� li�`� 83Xk 88X3 @9 83Xk 89Xe @e 83Xk 93X8 @Rd
amK�i2`� "�`�i 8eXR 89Xj @j 8eXR 8jXd @9 8eXR 8yXy @RR
_B�m 8yXk 9NXR @k 8yXk 93Xk @9 8yXk 99Xj @Rk
C�K#B 89Xj 8kXk @9 89Xj 8RXR @e 89Xj 9eXk @R8
amK�i2`� a2H�i�M 98X8 9jX9 @8 98X8 9kX8 @d 98X8 9yXy @Rk
"2M;FmHm eRX9 eyX9 @k eRX9 8NXN @k eRX9 8dXy @d
G�KTmM; eeXR e9Xk @j eeXR ejXj @9 eeXR 8NXk @RR
E2TmH�m�M "�M;F� "2HBimM; 8kXd 8RX8 @k 8kXd 8yX3 @9 8kXd 9dXy @RR
E2TmH�m�M _B�m jNXy jdXe @9 jNXy jdXy @8 jNXy jjXd @R9
.EA C�F�`i� jeX8 j8X8 @j jeX8 j8XR @9 jeX8 jkXd @Ry
C�r� "�`�i 9dX9 9eXy @j 9dX9 98XR @8 9dX9 9yXe @R9
C�r� h2M;�? 89Xy 8jXR @k 89Xy 8kX3 @k 89Xy 8yXk @d
.A uQ;v�F�`i� 9dXd 9eXd @k 9dXd 9eX9 @j 9dXd 99X8 @d
C�r� hBKm` 8kXe 8RXk @j 8kXe 8yXe @9 8kXe 9dXk @Ry
"�Mi2M 9RX9 jNX9 @8 9RX9 j3X9 @d 9RX9 j9Xd @Re
"�HB j8XN j9Xe @9 j8XN jjXN @e j8XN jyXy @Rd
Lmb� h2M;;�`� "�`�i 8kXN 8RX9 @j 8kXN 8yXN @9 8kXN 9NXj @d
Lmb� h2M;;�`� hBKm` djXj dRXN @k djXj dRXk @j djXj e8Xe @RR
E�HBK�Mi�M "�`�i 8kX9 8yX9 @9 8kX9 9NXk @e 8kX9 9jX9 @Rd
E�HBK�Mi�M h2M;�? 9jXj 9RXk @8 9jXj 9yXk @d 9jXj jeXR @Rd
E�HBK�Mi�M a2H�i�M 9kXj 9yXy @8 9kXj jNXj @d 9kXj j8Xk @Rd
E�HBK�Mi�M hBKm` 98X9 99Xy @j 98X9 9jX8 @9 98X9 9yX8 @RR
E�HBK�Mi�M li�`� 83X9 88Xd @8 83X9 88Xj @8 83X9 8RXd @Rk
amH�r2bB li�`� 99XN 9jXk @9 99XN 9kX8 @8 99XN j3X3 @Rj
amH�r2bB h2M;�? eyXe 8NXy @j eyXe 83X9 @9 eyXe 89X9 @Ry
amH�r2bB a2H�i�M 9RXN 9RX8 @R 9RXN 9RXk @k 9RXN jdXe @Ry
amH�r2bB h2M;;�`� 9eXR 98X8 @R 9eXR 98Xj @k 9eXR 9RXd @N
:Q`QMi�HQ 8yXy 9NXk @k 8yXy 9NXR @k 8yXy 9dXy @e
amH�r2bB "�`�i 83X8 8eXk @9 83X8 88Xy @e 83X8 9dXd @RN
J�HmFm e8Xj ejXN @k e8Xj ejXj @j e8Xj 83Xd @Ry
J�HmFm li�`� 83Xd 8eXk @9 83Xd 88Xj @e 83Xd 93Xy @R3
S�Tm� "�`�i 88Xj 89Xj @k 88Xj 8jXd @j 88Xj 8yX3 @3
S�Tm� 8yX9 9NXy @j 8yX9 93Xj @9 8yX9 99X9 @Rk
hQi�H 8yXN 9NX8 @j 8yXN 93X3 @9 8yXN 98Xy @Rk

.�i� bQm`+2, ala1L�a J�`+? kyReX



3d

h�#H2 �Xke, JB+`QbBKmH�iBQMb Ĝ S`2@ �M/ TQbi@i`�Mb72`
TQp2`iv ;�T BM/2t �KQM; i?2 TQTmH�iBQM UBM+Hm/BM; MQM@
#2M2}+B�`B2bV mM/2` /Bz2`2Mi b+2M�`BQb- mbBM; LSG t k-
#v b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

S`2@
i`�Mb72`
TQp2`iv

;�T

SQbi@
i`�Mb72`
TQp2`iv

;�T

W@
+?�M;2

a2t
J�H2 j9Xj jkX8 @N j9Xj jRXd @Rj j9Xj kdXd @jR
62K�H2 j9Xd jkX3 @N j9Xd jkXR @Rj j9Xd k3XR @jy
hQi�H j9X8 jkXd @N j9X8 jRXN @Rj j9X8 kdXN @jR

6Bp2@v2�` �;2 ;`QmTb
y@9 v`b jeXk jRX9 @k8 jeXk jyX3 @kd jeXk kdXd @jd
8@N v`b j8Xd j9XR @3 j8Xd jkXj @Rd j8Xd keX3 @jN
Ry@R9 v`b j8Xd j9Xj @e j8Xd jjXe @Ry j8Xd keXe @jN
R8@RN v`b j9X9 jjX9 @8 j9X9 jjXy @d j9X9 kdXj @jj
ky@k9 v`b jjXR jRXj @N jjXR jyXN @RR jjXR k3X8 @k9
k8@kN v`b jjXk jyXd @R9 jjXk kNX3 @R3 jjXk kdXN @k3
jy@j9 v`b jjXd jRXk @Rj jjXd jyXk @RN jjXd keX3 @j9
j8@jN v`b j9XR jkXR @Ry j9XR jRXk @R8 j9XR keXj @je
9y@99 v`b jjX8 jkXR @d jjX8 jRX9 @RR jjX8 keX8 @j9
98@9N v`b jkX3 jRX3 @8 jkX3 jRXj @d jkX3 kdXR @kN
8y@89 v`b jjXj jkXj @8 jjXj jRXN @d jjXj k3X3 @kk
88@8N v`b jjXe jkXe @8 jjXe jkXk @d jjXe kNX3 @R3
ey@e9 v`b j9X8 jjXe @9 j9X8 jjXk @e j9X8 jRXR @R8
e8@eN v`b j8Xe j9Xd @9 j8Xe j9Xj @e j8Xe jkXR @R9
dy@d9 v`b jdXy jeXR @9 jdXy j8X3 @8 jdXy jjXd @Rj
d8@dN v`b jdXR jeXj @j jdXR jeXy @8 jdXR j9X9 @Rk
3y@39 v`b j3XR jdXj @j j3XR jeXN @9 j3XR j9XN @Rj
38+ v`b j3XN j3Xy @j j3XN jdXd @8 j3XN j8X3 @Rk
hQi�H j9X8 jkXd @N j9X8 jRXN @Rj j9X8 kdXN @jR

SH�+2 Q7 `2bB/2M+2
l`#�M j9Xy jkXk @N j9Xy jRX9 @Rj j9Xy kdX8 @jy
_m`�H j9XN jjXy @N j9XN jkXk @Rj j9XN k3XR @jR
hQi�H j9X8 jkXd @N j9X8 jRXN @Rj j9X8 kdXN @jR

S`QpBM+2
�+2? j8XN j9Xk @N j8XN jjX9 @Rk j8XN kNX8 @k3
amK�i2`� li�`� jRX9 kNXd @RR jRX9 kNXy @R8 jRX9 k8Xk @j8
amK�i2`� "�`�i jRXR kNXe @N jRXR k3X3 @Rj jRXR k9X3 @jR
_B�m jRXd kNXd @Ry jRXd kNXy @R9 jRXd k8Xk @j9
C�K#B jyXe kNXR @Ry jyXe k3X8 @R9 jyXe k9XN @jj
amK�i2`� a2H�i�M j3XN jdXd @3 j3XN jdXR @RR j3XN jkX8 @kd
"2M;FmHm jdXd j8XN @d jdXd j8XR @RR jdXd jRXj @k8
G�KTmM; j9Xk jkX9 @N j9Xk jRXd @Rk j9Xk kdXN @jy
E2TmH�m�M "�M;F� "2HBimM; kdX9 keXR @N kdX9 k8Xd @Rk kdX9 kjX9 @k3
E2TmH�m�M _B�m jRXy kNX3 @Ry jRXy kNXk @R9 jRXy keX3 @kN
.EA C�F�`i� kNXR kdXd @N kNXR kdXk @Rj kNXR k8XR @kd
C�r� "�`�i jjXk jRXk @Ry jjXk jyX8 @R9 jjXk keX9 @jj
C�r� h2M;�? jdXk j8XR @3 jdXk j9Xk @Rk jdXk kNXe @k3
.A uQ;v�F�`i� jdXk j8Xe @d jdXk j8XR @N jdXk jRXd @kj
C�r� hBKm` j8Xk jjXd @3 j8Xk jjXy @RR j8Xk kNX8 @kd
"�Mi2M jyX8 kNXR @Ry jyX8 k3Xd @R9 jyX8 k9XN @jj
"�HB kNXe kdXN @Ry kNXe kdXj @R9 kNXe k9Xd @jR
Lmb� h2M;;�`� "�`�i 9yXe j3Xj @N 9yXe jdX9 @Rk 9yXe jRXj @jy
Lmb� h2M;;�`� hBKm` j3Xd j8X3 @RR j3Xd j9X9 @Re j3Xd k3Xy @jd
E�HBK�Mi�M "�`�i jyXe k3Xe @Rk jyXe k3XR @Re jyXe k9X8 @j8
E�HBK�Mi�M h2M;�? kNXk k3Xy @Ry kNXk kdXe @R9 kNXk kjXN @j9
E�HBK�Mi�M a2H�i�M k3Xe kdXj @RR k3Xe keXe @Re k3Xe kjX8 @j9
E�HBK�Mi�M hBKm` kNXj k3Xk @N kNXj kdXe @Rk kNXj k9X3 @kN
E�HBK�Mi�M li�`� k3Xe kdXN @N k3Xe kdXR @Rj k3Xe kjX3 @jy
amH�r2bB li�`� jjXy jRX9 @N jjXy jyXd @Rj jjXy keXj @jj
amH�r2bB h2M;�? j8Xe jjXe @N j8Xe jkXd @Rj j8Xe k3Xe @jy
amH�r2bB a2H�i�M jdXR jjX9 @Rk jdXR jRXN @R3 jdXR k8X8 @9y
amH�r2bB h2M;;�`� jNXe j8X8 @Rj jNXe jjX3 @R3 jNXe keXk @9k
:Q`QMi�HQ 9kXj jNX9 @Ry 9kXj j3Xy @R9 9kXj jyX3 @j9
amH�r2bB "�`�i jjXR jyX8 @Rj jjXR kNX8 @Rd jjXR k9Xy @9R
J�HmFm jdX3 j8XN @N jdX3 j8Xy @Rk jdX3 jyXd @kN
J�HmFm li�`� kNXj kdX3 @Rk kNXj keXN @Rd kNXj kkX3 @jN
S�Tm� "�`�i 99Xk 9kXd @d 99Xk 9kXy @Ry 99Xk j3X3 @kj



33

S�Tm� 9NXN 9NXR @8 9NXN 93X9 @3 9NXN 98X8 @ky
hQi�H j9X8 jkXd @N j9X8 jRXN @Rj j9X8 kdXN @jR

.�i� bQm`+2, ala1L�a J�`+? kyReX



3N

h�#H2 �Xkd, JB+`QbBKmH�iBQMb Ĝ S`2@ �M/ TQbi@i`�Mb72`
TQp2`iv ?2�/+QmMi `�i2 �KQM; +?BH/`2M UBM+Hm/BM; MQM@
#2M2}+B�`B2bV mM/2` /Bz2`2Mi b+2M�`BQb- mbBM; LSG t k-
#v b2H2+i2/ #�+F;`QmM/ +?�`�+i2`BbiB+b

l*: y@9 v`b l*: y@e v`b l*: y@Rd v`b
S`2@

i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

S`2@
i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

S`2@
i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

SQbi@
i`�Mb72`
+?BH/

TQp2`iv
?2�/@
+QmMi

W@
+?�M;2

a2t
J�H2 8dXR 88Xk @j 8dXR 89Xj @8 8dXR 9NXy @R9
62K�H2 8dXy 88XR @j 8dXy 89XR @8 8dXy 93X3 @R9
hQi�H 8dXR 88XR @j 8dXR 89Xk @8 8dXR 93XN @R9

SH�+2 Q7 `2bB/2M+2
l`#�M 9dXy 98Xj @9 9dXy 99X8 @8 9dXy 9yX9 @R9
_m`�H edXR e9XN @j edXR ejX3 @8 edXR 8dXj @R8
hQi�H 8dXR 88XR @j 8dXR 89Xk @8 8dXR 93XN @R9

S`QpBM+2
�+2? djXj dRXk @j djXj dyXk @9 djXj e9X3 @Rk
amK�i2`� li�`� e3Xy e9XN @9 e3Xy ejXj @d e3Xy 88Xk @RN
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Lmb� h2M;;�`� "�`�i 9RXy j3X9 @Ry 9RXy jdXk @R9 9RXy kNXj @jd
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_B�m j9XdR jjXNj @kXj j9XdR jjX8e @jXj j9XdR jRXN8 @dXN
C�K#B j9XNy j9XRy @kXj j9XNy jjXde @jXj j9XNy jRXNe @3X9
amK�i2`� a2H�i�M j9Xde jjX3N @kX8 j9Xde jjX93 @jXd j9Xde jRXey @NXR
"2M;FmHm j8Xe3 j9X3k @kX9 j8Xe3 j9X98 @jX8 j8Xe3 jkXdk @3Xj
G�KTmM; jeXjd j8Xj8 @kX3 jeXjd j9XN8 @jXN jeXjd jjXR9 @3XN
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"�Mi2M jNXje j3Xek @RXN jNXje j3Xj9 @kXe jNXje jeXd9 @eXd
"�HB jeXej j8XN3 @RX3 jeXej j8XdR @kX8 jeXej j9X93 @8XN
Lmb� h2M;;�`� "�`�i j8XNR j9X3j @jXy j8XNR j9X9k @9Xk j8XNR jkXjk @RyXy
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