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�#bi`�+i

"mBH/BM;b rQ`H/rB/2 +QMbmK2 �#Qmi 9yW Q7 �HH T`Q/m+2/ 2M2`;v �M/ �`2 K�DQ` +QMi`B#miQ`b iQ :>:

2KBbbBQMbX >2M+2- iQ `2�+? i?2 kyjy 1m`QT2�M 2M2`;v 2{+B2M+v i�`;2i Bi Bb pBi�H iQ `2/m+2 i?2 2M2`;v

+QMbmKTiBQM BM #mBH/BM;bX �M BKTQ`i�Mi #�``B2` i?�i ?BM/2`b `2MQp�iBQM T`QD2+ib Bb mM+2`i�BMiv `2;�`/BM;

i?2 2tT2+i2/ b�pBM;bX h?2 K�BM Q#D2+iBp2 Q7 i?Bb T�T2` Bb iQ T`2b2Mi irQ /Bz2`2Mi bi�iBbiB+�H K2i?Q/b

iQ 2biBK�i2 2M2`;v b�pBM;bX h?2 irQ K2i?Q/b �`2 2�bv iQ BKTH2K2Mi 7Q` T`�+iBiBQM2`b rBi?BM i?2 2M2`;v

`2i`Q}iiBM; BM/mbi`v- �M/ �i i?2 b�K2 iBK2 ?�b �++2Ti�#H2 T`2+BbBQM �M/ `2HB�#BHBivX h?2 irQ K2i?Q/b �`2

�TTHB2/ �i 8 /Bz2`2Mi 7QQ/ `2i�BH biQ`2b i?�i mM/2`iQQF `2MQp�iBQM BM kyRNX h?2 KQ/2Hb �`2 i`�BM2/ QM

/�i� 7`QK kyR3 UQM2 r?QH2 v2�` #27Q`2 �Mv Q7 i?2 `2i`Q}iiBM;Ƕb iQQF TH�+2V �M/ �`2 7m`i?2` �TTHB2/ iQ

2biBK�i2 i?2 2M2`;v b�pBM;b BM kykRX h?2 }`bi K2i?Q/ Bb i?2 h�Q o�MBHH� #2M+?K�`FBM; K2i?Q/ Uho"VX

h?2 ho" KQ/2H T`2/B+i 2M2`;v +QMbmKTiBQM BM #mBH/BM;b QM �M ?Qm`Hv H2p2HX h?2 KQ/2H ?�b `2+2Bp2/

� HQi Q7 �ii2MiBQM rBi?BM i?2 HQ�/ 7Q`2+�biBM; HBi2`�im`2 �M/ ?�b T`2pBQmbHv T`Qp2/ Bib T2`7Q`K�M+2 BM

K�+?BM2 H2�`MBM; +QKT2iBiBQMbX h?2 ho" ?�b � bi`�B;?i7Q`r�`/ bT2+B}+�iBQM- �M/ i?2 KQ/2H T�`�K2i2`b

�`2 2�bBHv mM/2`biQQ/X h?Bb Bb i?2 }`bi bim/v i?�i �TTHv i?2 ho" iQ 2biBK�i2 2M2`;v b�pBM;b BM � H�`;2

`2i`Q}iiBM; T`QD2+i rBi?BM i?2 2M2`;v �M/ #mBH/BM; b2+iQ`X h?2 b2+QM/ K2i?Q/ `2HB2b QM � KQ`2 +QKKQM

BM/mbi`B�H �TT`Q�+?- r?B+? Bb iQ mb2 r22FHv /�i� �M/ 2M2`;v i2KT2`�im`2 +m`p2b iQ /Q+mK2Mi 2M2`;v

b�pBM;bX AM �//BiBQM- r2 /2KQMbi`�i2 � MQp2H �TT`Q�+? Q7 mbBM; #`QF2M HBM2 U"GV KQ/2Hb iQ 2biBK�i2

2M2`;v b�pBM;bX h?2 bm;;2bi2/ "G �TT`Q�+? +�M bBKmHi�M2QmbHv 2biBK�i2 �HH i?2 KQ/2H T�`�K2i2`b

�M/ vB2H/ � 7mHH +Qp�`B�M+2 K�i`Bt rBi?BM � bi�M/�`/ HBM2�` `2;`2bbBQM 7`�K2rQ`FX h?2 `2bmHib 7`QK i?2
»*Q``2bTQM/BM; �mi?Q`- LQ`r2;B�M lMBp2`bBiv Q7 GB72 a+B2M+2b- a+?QQH Q7 1+QMQKB+b �M/ "mbBM2bb- *�KTmb ³b- lMBp2`bBi2i@

bimM2i j- R9jj ³b- LQ`r�v- �H2t�M/2`Xb2p2`BMb2M!MK#mXMQ
ÞlBh h?2 �`+iB+ lMBp2`bBiv Q7 LQ`r�v- a+?QQH Q7 "mbBM2bb �M/ 1+QMQKB+b- "`2Bp�M;p2B2M kj- NyRy h`QKbǠ- LQ`r�v- Qvbi2BMX

Kv`H�M/!mBiXMQ

R



`2i`Q}iiBM; T`QD2+ib /2KQMbi`�i2b +QMbB/2`�#H2 2M2`;v b�pBM;b #2ir22M k8W �M/ 88WX 6m`i?2`KQ`2- #Qi?

i?2 ho" �M/ i?2 "G KQ/2Hb /2HBp2` `2HB�#H2 T`2+BbBQMX h?2 2biBK�i2/ 2M2`;v b�pBM;b 7`QK #Qi? KQ/2Hb �`2

+QBM+B/BM;X h?Bb BM/B+�i2b i?�i i?2v +QmH/ DQBMiHv #2 mb2/ iQ ;�BM BMbB;?i i?�i K�v H2�/ iQ KQ`2 BM7Q`K2/

/2+BbBQMb 7Q` 2M2`;v b�pBM; T`QD2+ibX h?2 ho" KQ/2H T`Qp2b iQ #2 � T`Q}+B2Mi #2M+?K�`FBM; KQ/2H i?�i

+�M ;Bp2 /2i�BH2/ ?Qm`Hv BM7Q`K�iBQM �#Qmi i?2 b�pBM;bX h?2 "G KQ/2H Bb mb2/ iQ ;�BM BMi`BMbB+ /2i�BHb

�#Qmi i?2 #mBH/BM;b p�`vBM; +QQHBM; �M/ ?2�iBM; M22/b /2T2M/BM; QM i?2 QmibB/2 i2KT2`�im`2 /m`BM; i?2

v2�`X

E2vrQ`/bě 1M2`;v b�pBM;b 2p�Hm�iBQM- "mBH/BM; 2M2`;v `2i`Q}iiBM;- J2�bm`2K2Mi �M/ p2`B}+�iBQM- .�i�

/`Bp2M KQ/2Hb- "`QF2M HBM2 KQ/2Hb- h�Q o�MBHH� "2M+?K�`F KQ/2H

qQ`/ +QmMi, d9je

�##`2pB�iBQMbě �a>_�1c�K2`B+�M aQ+B2iv Q7 >2�iBM;c _27`B;2`�iBM; �M/ �B`@*QM/BiBQMBM; 1M;BM22`b-

Joc J2�bm`2K2Mi �M/ o2`B}+�iBQMc "Gc "`QF2M HBM2 KQ/2H- ho"c h�Q o�MBHH� "2M+?K�`FBM; KQ/2H- 1a*Pc

1M2`;v a2`pB+2 *QKT�Mv- :>:c :`22M ?Qmb2 ;�b- >o�*c >2�iBM;- p2MiBH�iBQM- �M/ �B` +QM/BiBQMBM;- 1*Jc

1M2`;v *QMb2`p�iBQM J2�bm`2b- *Shc *?�M;BM; TQBMi i2KT2`�im`2- *q@:"c *QKTQM2Mi@rBb2 ;`�/B2Mi

#QQbiBM;- *o@_Ja1c +Q2{+B2Mi Q7 p�`B�iBQM `QQi K2�M b[m�`2 2``Q`

R AMi`Q/m+iBQM

:HQ#�HHv- i?2 #mBH/BM; b2+iQ` mb2 �#Qmi jkW Q7 �HH ;2M2`�i2/ 2M2`;v- 8RW Q7 i?2 ;HQ#�H 2H2+i`B+Biv mb2 �M/

�++QmMi2/ 7Q` RNW Q7 �HH 2M2`;v@`2H�i2/ :>: 2KBbbBQMb (R)X qBi?BM i?2 /Bz2`2Mi #mBH/BM; +�i2;Q`B2b 7QQ/

`2i�BH biQ`2b �`2 QM2 Q7 i?2 H�`;2bi +QMbmK2`b Q7 2M2`;vX 6Q` BMbi�M+2- i?2 1A�Ƕb H�i2bi +QKK2`+B�H #mBH/BM;b

2M2`;v +QMbmKTiBQM bm`p2v }M/b i?2 �p2`�;2 2M2`;v mb2 7Q` 7QQ/ biQ`2b �`2 8k9 Fq?fKϵc i?2 ?B;?2bi 2M2`;v
BMi2MbBiv Q7 �Mv Q7 i?2 #mBH/BM; ivT2b (k)X >2M+2- iQ `2�+? i?2 kyjy 1m`QT2�M 2M2`;v 2{+B2M+v i�`;2ib Bi

Bb pBi�H iQ `2/m+2 i?2 2M2`;v +QMbmKTiBQM Q7 #mBH/BM;b- �M/ `2i`Q}iiBM; Bb FMQrM �b �M BKTQ`i�Mi /`Bp2`

iQ BKT`Qp2 2M2`;v 2{+B2M+v (j)X LQM2i?2H2bb- QM2 BKTQ`i�Mi Q#bi�+H2 i?�i ?BM/2`b `2MQp�iBQM T`QD2+ib Bb

mM+2`i�BMiv `2;�`/BM; i?2 2tT2+i2/ b�pBM;b (9)X

h?2 rQ`F T`2b2Mi2/ BM i?Bb T�T2` Bb BM +HQb2 +QHH�#Q`�iBQM rBi? � K2/BmK bBx2/ LQ`r2;B�M 2M2`;v b2`pB+2

+QKT�Mv U1a*PV i?�i ?�b bT2+B�HBx2/ BM `2i`Q}iiBM; 7QQ/ `2i�BH biQ`2b- �M/ i?2 +m``2Mi `2b2�`+? 7Q+mb i?2

�ii2MiBQM iQ 2M2`;v +QMb2`p�iBQM K2�bm`2b U1*JbV i?�i r�b +QM/m+i2/ BM 8 /Bz2`2Mi biQ`2b /m`BM; �mimKM

kykyX h?mb- QM2 b2i 7Q`i? iQ K2�bm`2 i?2 2z2+i Q7 i?2 2M2`;v b�pBM;b �b � `2bmHi Q7 i?2 1*Jb 7Q` i?2 v2�`

kykRX �HH i?2 #mBH/BM;b ;Qi M2r G1.@HB;?iMBM; �M/ `27`B;2`�iBQM bvbi2Kb- �//BiBQM�HHv QM2 biQ`2 ;Qi � M2r

k



h�#H2 R, u2�`Hv 2M2`;v +QMbmKTiBQM UkyR3V- ;`Qbb �`2� UKkV �M/ 2M2`;v BMi2MbBiv UFq?fKkV�

aiQ`2@B/ :`Qbb �`2� UKkV u2�`Hv Fq?# Fq?fKk

9 Ryj R 9yN 9jR N3N jyd
9 yNd R yee 898 R8N 8RR
9 9dN j8e kyd dRj 83j
9 jNe R 8R9 R yeR e3k dyR
9 jNR R 9Rk R yek Nye d8j

� .�i� +QHH2+i2/ 7`QK K2i2` `2�/BM;b 7Q` i?2 r?QH2 Q7 i?2 #mBH/BM;b
# 1M2`;v mb2 QM2 r?QH2 v2�` #27Q`2 �Mv `2i`Q}iiBM;b

>o�* bvbi2K BMbi�HH2/X h?2 +QMi`QH bvbi2Kb r2`2 �HbQ `2M2r2/ �M/ QTiBKBx2/ �+`Qbb i?2 biQ`2bX h?2 �p2`�;2

+Qbi Q7 i?2 1*Jb r�b, HB;?iBM; LPE Ryy yyy- i?2 >o�* bvbi2K LPE 3yy yyy- �M/ i?2 `27`B;2`�iBQM bvbi2K

LPE 9 yyy yyyX �HbQ- i?2 T`QD2+i BM+m``2/ �/KBMBbi`�iBp2 +Qbi Q7 LPE j8y yyy- BM+Hm/BM; �M 2M2`;v �m/Bi

Q7 i?2 /Bz2`2Mi #mBH/BM;bX

AM i�#H2 R i?2 bBx2 �M/ i?2 2H2+i`B+Biv +QMbmKTiBQM 7Q` i?2 8 /Bz2`2Mi 7QQ/ `2i�BH biQ`2b i?�i r�b `2i`Q}ii2/ Bb

T`2b2Mi2/X LQi2 i?�i i?2 �+im�H biQ`2 M�K2b �`2 �MQMvKQmb BM �;`22K2Mi rBi? i?2 1a*P �M/ i?2 #mBH/BM;

QrM2`bX h?2 bBx2 Q7 bQK2 Q7 i?2 biQ`2b �`2 [mBi2 /Bz2`2Mi rBi? � `�M;2 7`QK j8e Kϵ iQ R8R9 KϵX h?2 biQ`2

rBi? i?2 H�`;2bi v2�`Hv 2M2`;v +QMbmKTiBQM Bb biQ`2@B/ 9kNR rBi? � v2�`Hv +QMbmKTiBQM Q7 R yek Nye Fq?X

�HbQ- MQi2 i?�i i?2`2 Bb � bm#bi�MiB�H /Bz2`2M+2 BM i?2 2M2`;v BMi2MbBiv K2�bm`2/ i?`Qm;? Fq?fKϵX 6Q`

BMbi�M+2- biQ`2@B/ 9jNR ?�b d8j Fq?fKϵ- r?BH2 biQ`2@B/ 9Ryj ?�b jyd Fq?fKϵ- i?mb � 8NW HQr2` 2M2`;v

BMi2MbBivX h?2b2 K2�bm`2b �`2 Q7i2M mb2/ #v T`�+iBiBQM2`b iQ `�MF i?2 TQi2MiB�H 2M2`;v b�pBM;b BM #mBH/BM;b-

?2M+2- QM2 2tT2+ib i?2 2biBK�i2/ b�pBM;b iQ +Q``2H�i2 rBi? i?2b2 K2�bm`2bX

�M BKTQ`i�Mi +QM+2`M 7Q` T`�+iBiBQM2`b BM i?2 `2i`Q}iiBM; BM/mbi`v Bb iQ ?�p2 `2HB�#H2 K2i?Q/b iQ /Q+mK2Mi

2M2`;v b�pBM;bX a2p2`�H �TT`Q�+?2b 2tBbi- #Qi? /2i2`KBMBbiB+ �M/ /�i�@/`Bp2MX >Qr2p2`- K�Mv Q7 i?2 /�i�@

/`Bp2M K2i?Q/b �`2 [mBi2 +QKTH2t �M/ iBK2 +QMbmKBM; iQ +QM/m+iX 6m`i?2`- /m`BM; i?Bb `2b2�`+? T`QD2+i r2

?�p2 b22M i?�i i?2 1a*P T`272` K2i?Q/b i?�i �`2 2�bv iQ mM/2`bi�M/ �M/ iQ +QKKmMB+�i2 iQ +HB2Mib @ � pBi�H

�bT2+i Q7 `2TQ`iBM; i?2 b�pBM;bX 6Q` BMbi�M+2- +m``2Mi `2b2�`+? 7`QK }2H/ 2tT2`B2M+2 b?Qr i?�i BMi2`T`2i�#BHBiv

Q7 KQ/2Hb K�v 2p2M F22T i?2 +HB2Mib 7`QK �++2TiBM; +QKTHB+�i2/ KQ/2Hb bm+? �b �`iB}+B�H M2m`�H M2irQ`Fb

(8)X h?2 1a*P i?�i r2 rQ`F2/ iQ;2i?2` rBi? mb2/ r22FHv /�i� �M/ HBM2�` `2;`2bbBQM �b � #�bBb Q7 KQ/2HBM;

r?�i i?2 2M2`;v +QMbmKTiBQM rQmH/ ?�p2 #22M rBi?Qmi i?2 1*JbX q?BH2 i?Bb K2i?Q/ rQ`F2/ `2H�iBp2Hv

}M2 i?Bb T�T2` rBHH /2KQMbi`�i2 Qi?2` K2i?Q/b i?�i K�v BKT`Qp2 i?2 `2HB�#BHBivX �//BiBQM�HHv- M2r �/p�M+2/

K2i2`BM; bvbi2Kb rBi? ?B;?@7`2[m2M+v /�i� ?�p2 H2/ iQ �/p�M+2/ �TT`Q�+?2b i?�i ;Bp2 M2r �M/ /2i�BH2/

BMbB;?ib BMiQ i?2 2z2+i Q7 `2i`Q}iiBM;ǶbX aBM+2 i?Bb `2b2�`+? ?�b #22M BM +HQb2 +QHH�#Q`�iBQM rBi? i?2 1a*P-

QM2 Q7 i?2 K�BM Q#D2+iBp2b r�b iQ BKT`Qp2 i?2B` r�v Q7 2biBK�iBM; 2M2`;v b�pBM;bX �b bm+?- Bi Bb /B{+mHi

j



iQ �TT`Q�+? +QKK2`+B�H �+iQ`b i?�i Qp2` K�Mv v2�`b ?�p2 #22M �++mbiQK2/ iQ i?2B` QrM T`272``2/ b2i Q7

bQHmiBQMbc bQHmiBQMb i?�i ?�p2 b2`p2/ i?2K r2HHX h?mb- i?2b2 Bbbm2b �`2 �TT`Q�+?2/ +�`27mHHvX

h?Bb T�T2` /2KQMbi`�i2b irQ /Bz2`2Mi K2i?Q/b iQ 2biBK�i2 2M2`;v b�pBM;b- i?2 #`QF2M HBM2 KQ/2H U"GV �M/

i?2 h�Q o�MBHH� #2M+?K�`F KQ/2H Uho"VX h?2 "G KQ/2H mb2 r22FHv /�i� �M/ Bb `2H�iBp2Hv +HQb2 iQ i?2

1a*PǶb 2bi�#HBb?2/ K2i?Q/X 6m`i?2`KQ`2- i?2 `2b2�`+? /2KQMbi`�i2 i?�i i?2 "G KQ/2H r�b mM+QKTHB+�i2/

iQ BKTH2K2Mi- `2HB�#H2- 2M?�M+2 mM/2`bi�M/BM;- �M/ i?2 K2i?Q/b `2b2K#H�M+2 iQ i?2 1a*PǶb +m``2Mi rQ`F~Qr

2�b2/ i?2 mTi�F2X a2+QM/- i?2 ho" KQ/2H Bb #�b2/ QM ?Qm`Hv /�i� �M/ /2KQMbi`�i2b i?2 �//2/ #2M2}ib �M/

BMbB;?ib i?�i +�M #2 ;�BM2/ #v ?B;?2` 7`2[m2M+v /�i�X

h?2 "G �M/ i?2 ho" KQ/2H �`2 i?2M +QKT�`2/ BM i2`Kb Q7 `2HB�#BHBiv- �/p�Mi�;2b �M/ /Bb�/p�Mi�;2bX

S`2pBQmb 2tT2`B2M+2b ?�p2 b?QrM i?�i i?2`2 Bb � H�`;2 2M2`;v 2{+B2M+v TQi2MiB�H BM i?2 2tBbiBM; #mBH/BM;

biQ+F- �M/ i?�i i?2 TQi2MiB�H Bb K�BMHv mMi�TT2/X PM2 BKTQ`i�Mi `2�bQM 7Q` i?Bb Bb i?2 H�+F Q7 `2HB�#H2

K2i?Q/QHQ;B2b iQ 2p�Hm�i2 i?2 2z2+i Q7 2M2`;v 2{+B2M+v K2�bm`2b (e)X AM i?�i `2bT2+i QM2 Q7 i?2 Q#D2+iBp2b

Q7 i?Bb `2b2�`+? Bb iQ }HH i?�i ;�TX

RXR LQp2Hiv Q7 i?2 T�T2`

6B`bi- i?2 ho"@KQ/2H- Tm#HBb?2/ BM (d)- ?�b #22M mb2/ 7`2[m2MiHv �b �b #2M+?K�`FBM; KQ/2H rBi?BM i?2 HQ�/

7Q`2+�biBM; HBi2`�im`2 (3ĜRy)- �M/ ?�b T`2pBQmbHv T`Qp2M iQ #2 �KQM; i?2 iQT T2`7Q`K2`b rBi?BM K�+?BM2 H2�`M@

BM; +QKT2iBiBQMbX 6Q` BMbi�M+2- i?2 KQ/2H r�b `�MF2/ �KQM; i?2 #2bi k8 Q7 Ryy i2�Kb BM i?2 :16*QKkyRk

(RR)X AM T`2pBQmb `2b2�`+? i?2 ho" r�b �TTHB2/ BM (Rk) iQ 2biBK�i2 2M2`;v b�pBM;b 7`QK 1*Jb rBi? bK�HH

2tT2+i2/ 2z2+ibX >Qr2p2`- BM i?2 T`2b2Mi T�T2` i?2 ho" Bb mb2/ iQ /Q+mK2Mi 2M2`;v b�pBM;b 7Q` 7QQ/ `2i�BH

biQ`2b i?�i ?�b BKTH2K2Mi2/ 2ti2MbBp2 `2i`Q}iiBM;X :Bp2M i?2 KQ/2Hb T`2pBQmb T`2/B+iBQM T2`7Q`K�M+2- 2�bv

BKTH2K2Mi�iBQM- �M/ i?2 H�+F Q7 mb2 iQ 2biBK�i2 b�pBM;b BM `2i`Q}iiBM; T`QD2+ib i?2 T`2b2Mi T�T2` T`QKQi2b

i?2 MQp2Hiv Q7 i?2 K2i?Q/- �M/ �//b iQ i?2 �H`2�/v 2bi�#HBb?2/ /�i�@/`Bp2M iQQHb rBi?BM i?2 J�o BM/mbi`vX

a2+QM/- r2 mb2 i?2 "G KQ/2H iQ 2biBK�i2 i?2 +?�M;BM; TQBMi i2KT2`�im`2 U*ShV p�Hm2- �M/ i?2 +QQHBM;

�M/ ?2�iBM; bHQT2bX ai�M/�`/ K2i?Q/b iQ 2biBK�i2 MQM@HBM2�` 2z2+ib- bm+? �b `2;`2bbBQM bTHBM2b- TQHvMQKB�H

`2;`2bbBQM- �M/ MQM@T�`�K2i`B+ bKQQi?BM; �`2 MQi `2H2p�Mi #2+�mb2 i?2 *Sh p�Hm2b �`2 }t2/ � T`BQ`B- �M/

i?2 `2;`2bbBQM T�`�K2i2`b �`2 MQi /B`2+iHv BMi2`T`2i�#H2 (RjĜRe)X h?2 "G KQ/2H Bb 2biBK�i2/ rBi?BM � HBM2�`

7`�K2rQ`F �M/ Bb �++2bbB#H2 i?`Qm;? i?2 _ T�+F�;2 b2;K2Mi2/ (Rd)X h?2 T�+F�;2 Bb 2�bv iQ BKTH2K2Mi 7Q`

T`�+iBiBQM2`b �M/ mb2 Q7 i?2 K2i?Q/ ?�b T`2pBQmbHv- �b 7�` �b i?2 �mi?Q`b ?�b #22M �#H2 iQ }M/- MQi #22M

Tm#HBb?2/ rBi?BM i?2 J�o HBi2`�im`2X

h?B`/- i?2 /�i� mb2/ BM i?Bb T`QD2+i Bb mMB[m2 �M/ Bi Bb i?2 }`bi `2b2�`+? i?�i /Q+mK2Mi i?2 TQi2MiB�H 2M2`;v

9



b�pBM;b 7`QK i?2 �#Qp2 K2MiBQM2/ 1*Jb BM i?2 7QQ/ `2i�BH b2+iQ` BM LQ`r�vX 6m`i?2`KQ`2- H�+F Q7 `2HB�#H2

BM7Q`K�iBQM K�v #2 � #�``B2` 7Q` M2r `2MQp�iBQM T`QD2+ib (R3)- �M/ �b bm+?- i?2 `2bmHib 7`QK i?Bb T�T2` Bb �

MQp2H +QMi`B#miBQM �M/ K�v �/p�M+2 BMi2`2bi BM bBKBH�` T`QD2+ibX

h?Bb `2bi Q7 i?Bb T�T2` Bb bi`m+im`2/ BM i?2 7QHHQrBM; r�vX 6B`bi- i?2 `2H2p�Mi /�i� Bb T`2b2Mi2/X a2+QM/- �M

2tTQbBiBQM Q7 i?2 K2�bm`2K2Mi �M/ p2`B}+�iBQM UJ�oV BM/mbi`v �M/ `2H�i2/ `2b2�`+? Bb Qz2`2/X h?B`/- i?2

K2i?Q/b b2+iBQM T`2b2Mib i?2 irQ KQ/2Hb mb2/ iQ 2biBK�i2 i?2 b�pBM;bX 6Qm`i?- i?2 `2bmHib �`2 T`2b2Mi2/-

BKTHB+�iBQMb /Bb+mbb2/- HBKBi�iBQMb �M/ bm;;2biBQMb 7Q` 7mim`2 `2b2�`+?- �M/ �i H�bi i?2 +QM+HmbBQM Bb Qz2`2/X

RXk .�i� @ 2H2+i`B+ HQ�/ �M/ r2�i?2` /�i�

AM `2+2Mi v2�`b i?2`2 ?�b #22M b2p2`�H #`2�Fi?`Qm;?b BM �/p�M+2/ K2i2`BM; BM7`�bi`m+im`2 bvbi2Kb- �M/ 2�bB2`

�++2bb iQ ?B;?@7`2[m2M+v /�i� ?�b 2p2M i`�MbBiBQM2/ �M/ `2M�K2/ i?2 J2�bm`2K2Mib �M/ o2`B}+�iBQM UJ�oV

BM/mbi`v BMiQ J�o kXyX L2r K2i2`BM; bvbi2Kb �HHQr 7Q` 2M2`;v b�pBM;b #2BM; 2biBK�i2/ +HQb2 iQ `2�H@iBK2

(e)X

6Q` BMbi�M+2- ai�iM2ii- i?2 bvbi2K QT2`�iQ` Q7 i?2 LQ`r2;B�M TQr2` bvbi2K- QrMb �M/ `mMb- 1H?m# �aX 1H?m#

Bb � +2Mi`�H Ah bvbi2K iQ bmTTQ`i �M/ bi`2�KHBM2 K�`F2i T`Q+2bb2b BM i?2 LQ`r2;B�M 2H2+i`B+Biv K�`F2i- #mi

i?2v �HbQ bmTTQ`i i?2 /Bbi`B#miBQM �M/ �;;`2;�iBQM Q7 K2i2`BM; p�Hm2b 7Q` �HH +QMbmKTiBQM �M/ T`Q/m+iBQM

BM LQ`r�vX h?2B` bvbi2K /�BHv +QHH2+ib 2M2`;v mb2 QM �M ?Qm`Hv H2p2HX Ai Bb Q#HB;�iQ`v 7Q` �HH i?2 LQ`r2;B�M

;`B/ QT2`�iQ`b iQ mT/�i2 i?2 1H?m# `2TQbBiQ`v 2�+? /�vX h?2 b2`pB+2 r�b H�mM+?2/ BM 62#`m�`v kyRNX �HH i?2

2M2`;v /�i� 7`QK 62#`m�`v kyRN �M/ QM r�`/b 7Q` i?2 8 7QQ/ `2i�BH biQ`2b BM i?Bb T�T2` bi2Kb 7`QK 1H?m#RX

h?2 2M2`;v /�i� 7`QK kyR3 mT mMiBH C�Mm�`v kyRN Bb +QHH2+i2/ 7`QK i?2 #mBH/BM; 2M2`;v K�M�;2K2Mi bvbi2K

U1JaV i?�i T`2pBQmbHv +QHH2+i2/ /�i� 7`QK i?2 ;`B/ QT2`�iQ`bX h2KT2`�im`2 /�i� Bb /QrMHQ�/2/ 7`QK i?2

LQ`r2;B�M J2i2Q`QHQ;B+�H a2`pB+2 UrrrXK2iXMQVX 1�+? biQ`2b TQbBiBQM UHQM;Bim/2 �M/ H�iBim/2V Bb K�TT2/

�;�BMbi � kX8FK t kX8FK ;`B/ Q7 LQ`r�vX 6m`i?2`- i?2 i2KT2`�im`2 /�i� ;�i?2`2/ Bb KQ/2H2/ r2�i?2` /�i�

i?�i mb2 b2p2`�H Q7 i?2 +HQb2bi r2�i?2` bi�iBQMb iQ b2i i?2 i2KT2`�im`2X

6B;m`2 R b?Qrb �M 2t�KTH2 Q7 � ivTB+�H ?Qm`Hv 2H2+i`B+Biv +QMbmKTiBQM 7Q` QM2 Q7 i?2 7QQ/ `2i�BH biQ`2b BM

i?Bb T�T2`X �b +�M #2 b22M i?2 +QMbmKTiBQM 7QHHQr i?2 b�K2 T�ii2`M 2p2`v /�v /2T2M/BM; QM i?2 QT2MBM;

?Qm`b- 2t+2Ti 7Q` amM/�v r?2M i?2 biQ`2 Bb +HQb2/X .m`BM; i?2 MB;?i i?2 +QMbmKTiBQM ~m+im�i2b �`QmM/ R8y

Fq- �M/ r?2M i?2 biQ`2 QT2Mb i?2 Fq? b?B7i iQ �`QmM/ kyyX �HbQ- MQi2 i?2 2ti`� T2�F UQ7i2M `272``2/ iQ

�b i?2 ǳKQ`MBM; `�KTǴV r?2M i?2 biQ`2 QT2Mb �i yd,yyX h?Bb Bb � 72�im`2 b22M BM K�Mv 7QQ/ `2i�BH biQ`2b

�M/ Bb �ii`B#mi2/ iQ i?2 b?B7i 7`QK MB;?i iQ /�v@KQ/2 7Q` i?2 `27`B;2`�iBQM �M/ >o�* bvbi2K Ur?B+? Bb QM
Ri?2 /�i� ;2ib TmHH2/ 2�+? KQ`MBM; 7`QK 1H?m# �M/ biQ`2/ BM � /�i�#�b2 UTQbi;`2aZGVX
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ǳbi�M/@#vǴ r?2M i?2 biQ`2 Bb MQi QT2MVX
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6B;m`2 R, >Qm`Hv HQ�/b UFqV i?`Qm;?Qmi � r22F

6m`i?2`KQ`2- };m`2 k b?Qrb i?2 b�K2 /�i� 7Q` i?2 b�K2 7QQ/ `2i�BH biQ`2- #mi �;;`2;�i2/ iQ � r22FHv 2M2`;v

mb2 H2p2H iQ;2i?2` rBi? i?2 �p2`�;2 QmibB/2 i2KT2`�im`2 7Q` QM2 r?QH2 v2�`X h?Bb };m`2 +H2�`Hv /2KQMbi`�i2b

i?2 `2H�iBQMb?BT #2ir22M QmibB/2 i2KT2`�im`2 �M/ i?2 2H2+i`B+Biv mb2X AM rBMi2` i?2 2H2+i`B+Biv +QMbmKTiBQM

BM+`2�b2b /m2 iQ ?2�iBM; /2K�M/- �M/ QM +QMi`�`v i?2 2M2`;v +QMbmKTiBQM Bb Km+? HQr2` /m`BM; i?2 bmKK2`

KQMi?b- i?Qm;? i?2`2 �`2 bQK2 ǳbTBF2bǴ ?2`2 �M/ i?2`2 /m`BM; bmKK2` r?B+? +�M #2 2tTH�BM2/ #v +QQHBM;

M22/b BM i?2 r�`K2bi bmKK2` /�vbX h?2b2 72�im`2b �`2 BKTQ`i�Mi iQ i�F2 BMiQ +QMbB/2`�iBQM r?2M #mBH/BM;

KQ/2Hb iQ T`2/B+i i?2 2M2`;v mb2 BM i?2 #mBH/BM;bX
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6B;m`2 k, q22FHv 2M2`;v +QMbmKTiBQM UFq?V �M/ bBi2 bT2bB}+ r22FHv �p2`�;2 i2KT2`�im`2 Uê*V 7Q` � 7QQ/
`2i�BH biQ`2

RXj J2�bm`2K2Mi �M/ p2`B}+�iBQM

J2�bm`2K2Mi �M/ p2`B}+�iBQM UJ�oV Bb i?2 T`Q+2bb Q7 mbBM; K2�bm`2K2Mib iQ �++m`�i2Hv 2biBK�i2 2M2`;v

b�pBM;b ;2M2`�i2/ BM � #mBH/BM; �b � `2bmHi Q7 BKTH2K2Mi�iBQM Q7 �M 2M2`;v K�M�;2K2Mi bi`�i2;v (RN)X AM

Q`/2` iQ +QKT�`2 i?2 2M2`;v mb�;2 #27Q`2 �M/ �7i2` i?2 BKTH2K2Mi2/ `2i`Q}iiBM;- � KQ/2H Q7 i?2 +QMbmKTiBQM

T`BQ` iQ i?2 `2i`Q}iiBM; M22/b iQ #2 /2p2HQT2/X h?Bb KQ/2H Bb Q7i2M `272``2/ iQ �b i?2 #�b2HBM2 2M2`;v KQ/2HX

6B;m`2 j Bb �M BHHmbi`�iBQM Q7 i?2 K2�bm`2K2Mi �M/ p2`B}+�iBQM T`Q+2bbX h?2 v@�tBb `2T`2b2Mib 2M2`;v +QMbmKT@

iBQM �M/ i?2 t@�tBb iBK2X h?2 p2`iB+�H /Qii2/ HBM2 `2T`2b2Mib i?2 BKTH2K2Mi�iBQM Q7 �M 2M2`;v `2i`Q}iiBM;c

H2iǶb b�v i?2 +?�M;2 Q7 +QQH2`b �M/ 7`22x2`b BM � biQ`2X h?2 2tT2+i�iBQM Bb i?�i QM2 rBHH }M/ � bm#bi�MiB�H

/2+`2�b2 BM i?2 2M2`;v +QMbmKTiBQM �b i?Bb M2r 2[mBTK2Mi Bb Km+? KQ`2 2M2`;v 2{+B2Mi i?�M i?2 QH/ +QQH2`b

�M/ 7`22x2`bX h?2 #�b2HBM2 T2`BQ/ `2T`2b2Mib ?Qr i?2 #mBH/BM; +QMbmK2/ 2M2`;v #27Q`2 i?2 1*JbX AM i?Bb

T�T2` i?Bb T2`BQ/ Bb i?2 v2�` kyR3- /2+B/2/ �7i2` � `2pB2r Q7 i?2 /�i� iQ;2i?2` rBi? i?2 #mBH/BM; QrM2`bX Ai

Bb BKTQ`i�Mi i?�i i?2 #�b2HBM2 T2`BQ/ Bb `2T`2b2Mi�iBp2 Q7 i?2 2M2`;v +QMbmKTiBQM BM i?2 #mBH/BM;- Qi?2`rBb2

i?2 K2�bm`2K2Mib rBHH MQi #2 +Q``2+iX h?2 bQHB/ HBM2 `2T`2b2Mib i?2 �+im�H 2M2`;v mb2 BM i?2 #mBH/BM;X LQi2

i?�i QM+2 i?2 1*Jb r2`2 BKTH2K2Mi2/ i?2 2M2`;v +QMbmKTiBQM /2+`2�b2X LQr i?2 [m2biBQM Bb r?2i?2` i?Bb

/2+`2�b2 r�b /m2 iQ i?2 1*Jb Q` Qi?2` 2ti2`M�H 7�+iQ`b\ 6Q` BMbi�M+2- i?2 QmibB/2 i2KT2`�im`2 KB;?i ?�p2

#22M p2`v /Bz2`2Mi BM i?2 #�b2HBM2 T2`BQ/ +QKT�`2/ iQ �7i2`X h?Bb Bb i?2 `2�bQM i?�i � KQ/2H Bb M22/2/ iQ

2biBK�i2 i?2 2M2`;v b�pBM;bX AK�;BM2 i?�i MQ 1*Jb r2`2 BKTH2K2Mi2/X h?Bb Bb `2T`2b2Mi2/ #v i?2 /Qii2/

HBM2 �M/ Bb i?2 TQi2MiB�H 2M2`;v mb2 B7 i?2`2 r2`2 MQ `2i`Q}iiBM;ǶbX h?2 /Bz2`2M+2 #2ir22M i?2 �+im�H 2M2`;v

d



mb2 �M/ i?2 /Qii2/ HBM2 Bb i?2 2M2`;v b�pBM;b- BHHmbi`�i2/ #v i?2 `2/ �``Qr BM i?2 ;`�T?X

Baseline period Reporting period

Actual energy use

Energy use without ECM
Objective is to use a model to estimate this line
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6B;m`2 j, AHHmbi`�iBQM Q7 K2�bm`2K2Mi �M/ p2`B}+�iBQMX "�b2HBM2 4 #27Q`2 i?2 `2i`Q}iiBM;- _2TQ`iBM; T2`BQ/4
�7i2` i?2 1*J

qBi?BM J�o i?2`2 �`2 p�`BQmb K2i?Q/b �M/ #2bi T`�+iB+2b- �M/ i?2`2 �HbQ b2p2`�H bi�M/�`/b i?�i ?�p2 #22M

bm;;2bi2/ (e)X h?Bb T�T2` 7QHHQrb i?2 �a>_�1 :mB/2HBM2 R9 7Q` K2�bm`2K2Mi Q7 1M2`;v- .2K�M/ �M/ q�i2`

a�pBM;b (ky) X h?Bb T`QiQ+QH bm;;2bib #2bi T`�+iB+2b iQ [m�MiB7v 2M2`;v b�pBM;b- BM+Hm/BM; K2i`B+b iQ 2p�Hm�i2

i?2 p�HB/Biv Q7 i?2 KQ/2HbX h?2 T`QiQ+QH ?�b i?`22 /Bz2`2Mi QTiBQMb iQ /2i2`KBM2 2M2`;v 2{+B2M+v b�pBM;bX

Ç _2i`Q}i AbQH�iBQM, LQ 2biBK�iBQM Bb �HHQr2/X 6Q` 2t�KTH2- B7 vQm BMbi�HH � M2r `27`B;2`�iBQM bvbi2K BM �

7QQ/ `2i�BH biQ`2 vQm M22/ 2M2`;v /�i� QM i?�i T�`iB+mH�` bvbi2K #27Q`2 �M/ �7i2`X h?Bb Q7i2M `2[mB`2b

bm#@K2i2`b Ub2MbQ`bV i?�i +�M +QHH2+i i?2b2 /�i� �M/ r�b MQi �p�BH�#H2 BM i?Bb bim/vX

Ç q?QH2 7�+BHBivX h?2 T`2b2Mi `2b2�`+? mb2 K2i2` `2�/BM;b U7`QK 1H?m#XMQV iQ 2p�Hm�i2 i?2 2M2`;v T2`7Q`@

K�M+2 Q7 i?2 r?QH2 #mBH/BM;X h?Bb QTiBQM /2i2`KBM2b i?2 b�pBM;b Q7 �HH i?2 BKTH2K2Mi2/ 1*JbX h?Bb

QTiBQM Bb `2+QKK2M/2/ 7Q` T`QD2+ib r?2`2 i?2 2tT2+i2/ b�pBM;b �`2 bm#bi�MiB�H �M/ Bb i?2 �TT`Q�+?

7QHHQr2/ BM i?Bb T�T2`X

Ç q?QH2 #mBH/BM; *�HB#`�i2/ bBKmH�iBQMX lbBM; #mBH/BM; 2M2`;v KQ/2HBM; bQ7ir�`2 i?�i �HHQrb i?2 T`2/B+@

iBQM Q7 2M2`;v +QMbmKTiBQMX P7i2M `2[mB`2b 2ti2MbBp2 T?vbB+�H /�i�X

hQ +QM7Q`K rBi? i?2 �a>_�1 T`QiQ+QH i?2 `2b2�`+? HBi2`�im`2 ?�b bm;;2bi2/ b2p2`�H mb27mH �TT`Q�+?2bX AM

i?2 M2ti b2+iBQM �M Qp2`pB2r Q7 `2H2p�Mi `2b2�`+? Bb Qz2`2/ iQ b2i i?2 bm;;2bi2/ KQ/2HBM; �TT`Q�+?2b BMiQ

+QMi2tiX
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RX9 "�b2HBM2 KQ/2Hb iQ 2biBK�i2 2M2`;v b�pBM;b

h?2`2 �`2 irQ /Bz2`2Mi K�BM +H�bb2b iQ 2biBK�i2 2M2`;v b�pBM;b, /�i�@/`Bp2M �M/ /2i2`KBMBbiB+ KQ/2HbX

.�i�@/`Bp2M KQ/2Hb �`2 bi�iBbiB+�H KQ/2Hb i?�i }M/ `2H�iBQMb?BTb #2ir22M � /2T2M/2Mi p�`B�#H2 U2M2`;v

+QMbmKTiBQMV �M/ 72�im`2 p�`B�#H2b U�B` i2KT2`�im`2- HBF2 BM i?Bb T�T2`- Q` rBM/ bT22/- bQH�` B``�/B�M+2 Q`

Qi?2` 2ti2`M�H 7�+iQ`b i?�i K�v BKT�+i 2M2`;v +QMbmKTiBQMVX h?2 Qi?2` +H�bb Bb /2i2`KBMBbiB+, ivTB+�HHv- �

/2i�BH2/ bBKmH�iBQM KQ/2H #�b2/ QM i?2 2M2`;v i`�Mb72` ~Qr rBi?BM i?2 #mBH/BM;X 6Q` 2t�KTH2- QM2 2bi�#HBb?2/

�M/ r2HH@FMQrM iQQH 7Q` #mBH/BM; KQ/2HBM; �M/ bBKmH�iBQM Bb 1M2`;vSHmb- r?B+? Bb � 7`22Hv �p�BH�#H2 2M2`;v

KQ/2HBM; bQ7ir�`2X h?2 bQ7ir�`2 ?�b #22M mb2/ iQ bBKmH�i2 2M2`;v T2`7Q`K�M+2 �M/ b�pBM;b BM #mBH/BM;b

(kR-kk)- ?Qr2p2`- bBM+2 i?2 `2bmHib �`2 #�b2/ QM bBKmH�iBQMb- �M/ MQi �+im�H +QM/m+i2/ `2i`Q}iiBM;Ƕb- i?2

b�pBM;b �`2 i?2Q`2iB+�HX AM i?2 `2i`Q}iiBM; #mbBM2bb i?2 �+iQ`b Kmbi /Q+mK2Mi �+im�H b�pBM;bX LQM2i?2H2bb- Bi

Bb TQbbB#H2 iQ �/�Ti 2M2`;v KQ/2HBM; bQ7ir�`2 BMiQ T`2/B+iBQM i�bFb- ?Qr2p2` i?2 bQ7ir�`2 ivTB+�HHv `2[mB`2b

2ti2MbBp2 T?vbB+�H #mBH/BM; /�i�- bQK2i?BM; i?�i K�v #2 /B{+mHi iQ �+[mB`2- �M/ B7 TQbbB#H2- K�v +QKTHB+�i2

KQ/2H i`�BMBM; (kj)X "�b2/ QM i?Bb Bi Bb �ii`�+iBp2 iQ BMp2biB;�i2 bBKTH2` KQ/2Hb rBi?Qmi � bi`QM; /2T2M/2M+2

QM T?vbB+�H /�i�- �M/ �b bm+? /�i� @/`Bp2M K2i?Q/b K�v #2 � mb27mH +�M/B/�i2 iQ bBKTHB7v T`2/B+iBQMX

a2p2`�H `2+2Mi `2pB2rb }M/ /�i�@/`Bp2M K2i?Q/b b+�H�#H2 �M/ KQ`2 2z2+iBp2 i?�M i`�/BiBQM�H �TT`Q�+?2b (k9Ĝ

kd-kdĜjy)X >2M+2- i?Bb T�T2` 7Q+mb2b i?2 �ii2MiBQM QM /�i�@/`Bp2M K2i?Q/bX 6B;m`2 9 T`2b2Mib �M Qp2`pB2r

Q7 i?2 /Bz2`2Mi /�i�@/`Bp2M #�b2HBM2 2M2`;v KQ/2HBM; �TT`Q�+?2b- �M/ r�b i?2 bi�`iBM; TQBMi Q7 � `2+2Mi

`2pB2r Q7 /�i� /`Bp2M K2i?Q/b #v (e)X h?2v b2T�`�i2 /�i�@/`Bp2M K2i?Q/b BMiQ i?`22 K�BM T�i?b, bi�iBbiB+�H

H2�`MBM;- K�+?BM2 H2�`MBM; �M/ "�v2bB�M K2i?Q/bX

RX9XR ai�iBbiB+�H H2�`MBM;

h?2 irQ �TT`Q�+?2b i?�i Bb T`2b2Mi2/ BM i?Bb T�T2` }ib rBi?BM i?2 bi�iBbiB+�H H2�`MBM; T�i? ǵHBM2�` �M/

MQMHBM2�` `2;`2bbBQMXǶ h?Bb T�i? ?�b � HQM; ?BbiQ`v rBi?BM i?2 J�o BM/mbi`vX AM RN3e i?2 S_AM+2iQM

a+Q`2F22TBM; J2i?Q/ US_AaJV r�b T`QTQb2/ �b i?2 bi�M/�`/ K2i?Q/ iQ K2�bm`2 2M2`;v +QMb2`p�iBQM b�pBM;b

(jR)X h?2 S_AaJ Bb � TB2+2@rBb2 HBM2�` `2;`2bbBQM KQ/2H rBi? KQMi?Hv 2H2+i`B+Biv +QMbmKTiBQM- mbBM; ?2�iBM;

/2;`22@/�vb 7Q` r2�i?2` MQ`K�HBx�iBQMX h?2 S_AaJ ?�b #22M � TQTmH�` �TT`Q�+? #Qi? rBi? �+�/2KB�

�M/ BM/mbi`v �M/ ?�b Qp2` i?2 v2�`b `2+2Bp2/ KQ`2 i?�M 98y `2b2�`+? +Bi�iBQMbX >Qr2p2`- �b 2M2`;v /�i�

#2+�K2 KQ`2 �p�BH�#H2- KQ/2Hb mbBM; r22FHv- /�BHv �M/ ?Qm`Hv /�i� r�b BMi`Q/m+2/- #Qi? mbBM; KmHiBTH2

HBM2�` `2;`2bbBQM (jk) �M/ +?�M;2@TQBMi KQ/2Hb (kj)X AM � KQ`2 `2+2Mi bim/v (jj) mb2 KmHiBTH2 `2;`2bbBQM rBi?

� iBK2@Q7@r22F BM/B+�iQ` p�`B�#H2 UbBKBH�` iQ r?�i i?2 ho" KQ/2H /2b+`B#2/ BM i?2 M2ti b2+iBQM mb2V �M/ �

TB2+2@rBb2 HBM2�` �M/ +QMiBMmQmb Qmi/QQ` �B`@i2KT2`�im`2 /2T2M/2M+2X

N



6m`i?2`KQ`2- mbBM; KQMi?Hv /�i� (j9) mb2/ HBM2�` `2;`2bbBQM iQ 2biBK�i2 i?2 2M2`;v b�pBM;b Q7 +?�M;BM; i?2

>o�* bvbi2K BM �M Q{+2 #mBH/BM;- �M/ (j8) mb2/ #Qi? HBM2�` �M/ MQMHBM2�` `2;`2bbBQM KQ/2Hb iQ /Q+mK2Mi

i?2 2M2`;v b�pBM;b �b � `2bmHi Q7 K2+?�MB+�H bvbi2K `2i`Q}iiBM; BM � ?2�Hi?+�`2 7�+BHBivX

�b +�M #2 b22M 7`QK };m`2 9 i`�Mb72` 7mM+iBQMb �M/ F2`M2H `2;`2bbBQM ?�p2 i?2B` QrM T�i?b rBi?BM bi�iBbiB+�H

H2�`MBM;X h`�Mb72` 7mM+iBQM ?�b #22M /2THQv2/ iQ 2biBK�i2 2M2`;v b�pBM;b BM � #mBH/BM; Q7 i?2 lMBp2`bBiv

Q7 :`�M�/� (je)- ?Qr2p2` i?2 K2i?Q/ `2[mB`2b i?2 BMi2`M�H i2KT2`�im`2 Q7 i?2 #mBH/BM;- �M/ i?�i r�b MQi

�p�BH�#H2 7Q` �Mv Q7 i?2 #mBH/BM;b BM Qm` bim/vX E2`M2H `2;`2bbBQM r�b BMBiB�HHv T`QTQb2/ #v (jd) iQ BKT`Qp2

i?2 �++m`�+v Q7 bi�M/�`/ HBM2�` `2;`2bbBQM- ?Qr2p2` i?2`2 �`2 bQK2 +QM+2`Mb `2;�`/BM; i?2 K2i?Q/b �#BHBiv

iQ i�F2 BMiQ �++QmMi b2�bQM�H p�`B�iBQMb (e)X

RX9Xk J�+?BM2 H2�`MBM;

h?2 b2+QM/ K�BM T�i? Q7 /�i�@/`Bp2M KQ/2Hb Bb ǵK�+?BM2 H2�`MBM;XǶ 6Q` BMbi�M+2- (Rk) +QKT�`2b i?2 ho"

KQ/2H �M/ ;`�/B2Mi #QQbiBM; BM N /Bz2`2Mi 7QQ/ `2i�BH biQ`2b i?�i ?�/ BKTH2K2Mi2/ 1*Jb rBi? HQr 2tT2+i2/

b�pBM;bX h?2v 7QmM/ i?�i ;`�/B2Mi #QQbiBM; /B/ T2`7Q`K bQK2r?�i #2ii2` BM i2`Kb Q7 �++m`�+v- #mi #Qi?

KQ/2Hb T2`7Q`K2/ r2HH #2HQr i?2 �a>_�1 *o@_Ja1 HBKBib b2i 7Q` `2HB�#H2 2biBK�i2b Q7 2M2`;v b�pBM;b 7Q`

�HH i?2 #mBH/BM;bX 6m`i?2`KQ`2- QM2 �/p�Mi�;2 Q7 i?2 ;`�/B2Mi #QQbiBM; �TT`Q�+? r�b i?�i i?2 KQ/2H 2M�#H2/

iQ B/2MiB7v � mMB[m2 72�im`2 b2i Q7 i?2 #2bi 2tTH�M�iQ`v p�`B�#H2b 7Q` 2�+? Q7 i?2 #mBH/BM;bX PM2 i?2 Qi?2`

?�M/- i?2 imMBM; Q7 i?2 KQ/2H r�b iBK2 +QMbmKBM;- �M/ i?2 �TT`Q�+? r�b MQi 2�bv iQ +QKKmMB+�i2 iQ i?2

1a*PX 6m`i?2`- �`iB}+B�H M2m`�H M2irQ`Fb U�LLV ?�p2 b22M b2p2`�H �TTHB+�iBQMb iQ 2biBK�i2 2M2`;v b�pBM;bX

h?2 �LL �`2 2�bv iQ BKTH2K2Mi- #mi QM i?2 +QMi`�`v �`2 MQi i?�i 2�bv iQ BMi2`T`2iX �MQi?2` /`�r#�+F

Bb i?�i �LL M22/ H�`;2 b2ib Q7 i`�BMBM; /�i�X AM (j3) i?2v /Q+mK2Mi 2M2`;v b�pBM;b BM irQ ?Qi2Hb mbBM;

�LL KQ/2Hb rBi? G2p2M#2`;@J�`[m�`/i #�+F@T`QT�;�iBQMX hQ /2p2HQT i?2 �LL #�b2HBM2 KQ/2H i?2v mb2/

r2�i?2`- Q++mT�M+v �M/ #mBH/BM; QT2`�iBQM b+?2/mH2bX

RX9Xj "�v2bB�M K2i?Q/b

"�v2bB�M bi�iBbiB+b Bb �M �TT`Q�+? iQ T�`�K2i2` 2biBK�iBQM #�b2/ QM "�v2bǶ i?2Q`2K �M/ Bb [mBi2 /Bz2`2Mi

7`QK i?2 7`2[m2MiBbi �TT`Q�+?2b T`2b2Mi2/ bQ 7�` BM i?Bb b2+iBQMX 6Q` BMbi�M+2- BM i?2 7`2[m2MiBbi �TT`Q�+?

vQm QMHv mb2 i?2 �+im�H /�i� iQ 2biBK�i2 i?2 2M2`;v b�pBM;b- #mi BM i?2 "�v2bB�M �TT`Q�+? vQm BMi2;`�i2

T`BQ` BM7Q`K�iBQM �#Qmi i?2 2tT2+i2/ b�pBM;b 7`QK i?2 `2i`Q}iiBM;ǶbX AM K�Mv +�b2b T`BQ` BM7Q`K�iBQM K�v

#2 �M �/p�Mi�;2 7Q` i?2 �M�HvbBb- ?Qr2p2` Bi Bb �HbQ � FMQrM HBKBi�iBQMb Q7 "�v2bB�M bi�iBbiB+b i?�i i?2

T`BQ`b K�v #2 +?�HH2M;BM; iQ DmbiB7v �M/ +�M #2 � bQm`+2 Q7 BM�++m`�+vX q2 �`2 MQi �r�`2 Q7 �Mv "�v2bB�M

Ry



bim/B2b i?�i 2biBK�i2 2M2`;v b�pBM;b 7`QK i?2 r?QH2@#mBH/BM; T2`bT2+iBp2 bBKBH�` iQ i?Bb T�T2`X >Qr2p2`- (jN)

�TTHB2/ "�v2bB�M bi�iBbiB+b iQ 2biBK�i2 b�pBM;b Q7 � KQ/2H@T`2/B+iBp2 +QMi`QHH2` 7Q` bT�+2 ?2�iBM; 7Q` � arBbb

Q{+2 #mBH/BM;X h?2v �`;m2 i?�i i?2 i`�/BiBQM�H bi�iBbiB+�H �TT`Q�+? Bb 2tT2MbBp2- ?Qr2p2`- 2�bv �++2bb iQ

/�i� i?`Qm;? 1H?m#XMQ �M/ QT2M K2i2Q`QHQ;B+�H /�i� i?`Qm;? b2`pB+2b bm+? �b K2iXMQ K�F2b iQ/�vǶb KQ/2H

#mBH/BM; mbBM; 7`2[m2MiBbi �TT`Q�+?2b [mBi2 BM2tT2MbBp2X

6B;m`2 9, Pp2`pB2r Q7 #�b2HBM2 KQ/2HBM; �TT`Q�+?2b iQ 2biBK�i2 2M2`;v b�pBM;b

RR



k J2i?Q/b

h?Bb b2+iBQM T`2b2Mib i?2 irQ K2i?Q/b i?�i rBHH #2 mb2/ iQ 2biBK�i2 i?2 2M2`;v b�pBM;b, #`QF2M HBM2 KQ/2Hb

mbBM; r22FHv /�i�- �M/ i?2 ho" KQ/2H mbBM; ?Qm`Hv /�i�X

kXR "`QF2M GBM2 JQ/2Hb

"`QF2M HBM2 U"GV KQ/2Hb �`2 +QKKQM BM K�Mv /Bz2`2Mi }2H/b- bm+? �b iQtB+QHQ;v- 2+QHQ;v- 2TB/2KBQHQ;v- �M/

K2/B+BM2 (9y-9R)X h?2b2 KQ/2Hb �`2 mb2/ iQ 2biBK�i2 irQ bi`�B;?i HBM2b +QMM2+i2/ �i mMFMQrM p�Hm2b- Q7i2M

`272``2/ iQ �b +?�M;2@TQBMib Q` #`2�FTQBMibX 6Q` 2t�KTH2- r?2M i?2 QmibB/2 i2KT2`�im`2 Bb +QH/ i?Bb ivTB+�HHv

H2�/b iQ �M BM+`2�b2 BM � #mBH/BM;Ƕb 2M2`;v +QMbmKTiBQM /m2 iQ BM+`2�b2/ /2K�M/ Q7 ?2�iBM;X AM i?2 b�K2

r�v i?2 2M2`;v +QMbmKTiBQM BM+`2�b2b /m2 iQ ?Qi i2KT2`�im`2 BM i?2 bmKK2` r?2M +QQH2`b BM i?2 biQ`2b �`2

BM mb2X h?2 +?�M;2 TQBMi- +?�M;BM; TQBMi i2KT2`�im`2 U*ShV Bb i?2 TQBMi �i r?B+? MQ ?2�iBM; Q` +QQHBM; Bb

`2[mB`2/X

h?2 +H�bbB+�H K2i?Q/b mb2/ iQ i�F2 BMiQ �++QmMi MQM@HBM2�` 2z2+ib- bm+? �b TQHvMQKB�H `2;`2bbBQM- MQM@

T�`�K2i`B+ bKQQi?BM;- �M/ `2;`2bbBQM bTHBM2b �`2 MQi �TTHB+�#H2 #2+�mb2 i?2 +?�M;2@TQBMib �`2 }t2/ � T`BQ`BX

6m`i?2`- `2;`2bbBQM T�`�K2i2`b Q#i�BM2/ BM `2;`2bbBQM bTHBM2b Q` TQHvMQKB�H `2;`2bbBQM �TT`Q�+? �`2 MQi

/B`2+iHv BMi2`T`2i�#H2 (9k)X q?2M i?2 *Sh T�`�K2i2`b Kmbi #2 2biBK�i2/- bi�M/�`/ HBF2HB?QQ/@#�b2/ BM72`2M+2

Bb +QMpQHmi2/ #v i?2 7�+i i?�i i?2 HQ;@HBF2HB?QQ/ Bb QMHv TB2+2rBb2 /Bz2`2MiB�#H2 �M/ i?2 +H�bbB+�H `2;mH�`Biv

+QM/BiBQMb �`2 MQi K2i (R9ĜRe)X AM i?Bb T�T2` i?2 T`Q#H2K Bb `2/m+2/ iQ � HBM2�` 7`�K2rQ`FX h?2 *Sh

`2H�iBQMb?BT #2ir22M i?2 K2�M `2bTQMb2 ᅷ � Ӻ <ဍ> �M/ i?2 p�`B�#H2 w Bb KQ/2H2/ #v �//BM; BM i?2 HBM2�`

T`2/B+iQ` 7Q`

ᅬφԏք � ᅬϵ	ԏք  ᆁ
� URV

q?2`2 	ԏք  ᆁ
� � 	ԏք  ᆁ
  Ӿ	ԏք � ᆁ
 �M/ Ӿ	ੁ
 Bb i?2 BM/B+�iQ` 7mM+iBQM 2[m�H iQ QM2 r?2M i?2 bi�i2K2Mi

Bb i`m2X �++Q`/BM;Hv- ᅬφ Bb i?2 H27i bHQT2- ᅬϵ Bb i?2 /Bz2`2M+2@BM@bHQT2b- �M/ ᆁ Bb i?2 *Sh p�Hm2X a2p2`�H

+?�HH2M;2b ?�p2 T`2pBQmbHv #22M /2b+`B#2/ #v (9j)X 6Q` BMbi�M+2- ;`B/@b2�`+? �H;Q`Bi?Kb ?�p2 #22M mb2/

iQ 2biBK�i2 #`QF2M@HBM2 KQ/2Hb- 7Q` 2t�KTH2 }iiBM; b2p2`�H HBM2�` KQ/2Hb �M/ b2�`+?BM; 7Q` i?2 p�Hm2 i?�i

+Q``2bTQM/b iQ i?2 KQ/2H rBi? i?2 #2bi }iX .2bTBi2- i?Bb Bb MQi �M QTiBK�H �TT`Q�+? r?2M i?2`2 Bb KQ`2

i?�M QM2 +?�M;BM; TQBMi Q` � H�`;2 /�i�b2iX �HbQ- 2biBK�iBM; KQ/2Hb rBi? }t2/ +?�M;BM; TQBMi K�v H2�/ i?2

T�`�K2i2`b iQ ?�p2 iQ M�``Qr bi�M/�`/ 2``Q`bX

Rk



h?2 _ T�+F�;2 b2;K2Mi2/ +�M 2biBK�i2 �M/ bmKK�`Bx2 ;2M2`�HBx2/ HBM2�` KQ/2Hb rBi? #`QF2M HBM2 `2H�iBQM@

b?BTbX h?2 T�+F�;2 mb2b � K2i?Q/ i?�i bBKmHi�M2QmbHv 2biBK�i2 �HH i?2 KQ/2H T�`�K2i2`b �M/ vB2H/b i?2

�TT`QtBK�i2 7mHH +Qp�`B�M+2 K�i`Bt (Rd)X 6Q` 2t�KTH2- (99) b?Qrb i?�i i?2 MQMHBM2�` i2`K BM 2[m�iBQM URV

?�b �M �TT`QtBK�i2 BMi`BMbB+ HBM2�` `2T`2b2Mi�iBQMX h?mb- ;Bp2M �M BMBiB�H ;m2bb 7Q` i?2 #`2�FTQBMi Ui?2

*Sh p�Hm2V- ᆁ - � bi�M/�`/ HBM2�` 7`�K2rQ`F +�M #2 miBHBx2/ iQ bQHp2 i?2 T`Q#H2KX S`2pBQmb `2b2�`+? ?�b

2bi�#HBb?2/ i?2 *Sh p�Hm2 7Q` 7QQ/ `2i�BH biQ`2b iQ #2 �`QmM/ d- +QMb2[m2MiHv- ᆁ 4 d (98)X

h?2 b2;K2Mi2/ T�+F�;2 2biBK�i2 KQ/2H URV #v Bi2`�iBp2Hv }iiBM; i?2 HBM2�` KQ/2H

ᅬφԏք � ᅬϵ	ԏք  ࣠ᆁ
� � 	ԩք � ࣠ᆁ
 ࣠ᆁ UkV

r?2`2 Ӿ	ੁ
 � Ӿ	ੁ
 �M/ ᅭ Bb i?2 T�`�K2i2` iQ #2 BMi2`T`2i2/ �b � `2@T�`�K2i2`Bx�iQM Q7 ᆁ- i?mb �++QmMib

7Q` i?2 #`2�FTQBMi 2biBK�iBQMX �i 2�+? Bi2`�iBQM- � bi�M/�`/ HBM2�` KQ/2H Bb }ii2/- �M/ i?2 #`2�FTQBMi p�Hm2

U*ShV Bb mT/�i2/ i?`Qm;? ᆁ � ᆁ � ࣠ᅭ� ࣠ᅬϵX
kXk h?2 h�Q o�MBHH� "2M+?K�`FBM; KQ/2H @ 1biBK�iBM; i?2 2M2`;v b�pBM;b

AM i?2 T`2pBQmb b2+iBQM �M 2tTQbBiBQM Q7 i?2 "G KQ/2H- i?�i rBHH #2 �TTHB2/ QM r22FHv �;;`2;�i2 /�i�- r�b

;Bp2MX 6Q` i?2 b�K2 Tm`TQb2 Q7 2biBK�iBM; 2M2`;v b�pBM;b QM �M ?Qm`Hv H2p2H i?2 h�Q o�MBHH� #2M+?K�`F

Uho"V KQ/2H rBHH #2 mb2/X h?2 ho" KQ/2H ?�b T`Qp2M 2�bv iQ BKTH2K2Mi �M/ T`Q/m+2 �++m`�i2 `2bmHib (d)X

S`2pBQmbHv- i?2 ho" KQ/2H ?�b #22M mb2/ 7Q` HQ�/ 7Q`2+�biBM; #v ;`B/ QT2`�iQ`b- � MQi2rQ`i?v 2t+2TiBQM

Bb 7QmM/ BM (Rk) i?�i 2biBK�i2 2M2`;v b�pBM;b mbBM; i?2 ho" KQ/2H iQ #2M+?K�`F �;�BMbi +QKTQM2Mi@rBb2

;`�/B2Mi #QQbiBM; rBi? T@bTHBM2b U*q@:"V- BM � +QMi2ti r?2`2 i?2 2tT2+i2/ b�pBM;b i�`;2i r�b #2HQr RyW-

7Q` BMbi�M+2 BM bK�HH2` BKTH2K2Mi2/ 1*JbX "Qi? i?2 ho" �M/ i?2 *q@:" r�b 7QmM/ iQ T`Q/m+2 `2HB�#H2

`2bmHibX h?2 ho" KQ/2H ?�b i?2 7QHHQrBM; bT2+B}+�iBQM,

Ԏ֏ � ᅬЈ � ᅬφԂ֏ � ᅬϵԌ֏ � ᅬϯӽ֏ � ᅬΚԌ֏ӽ֏ � ᅬΘԉ֏ � ᅬϩԉ ϵ֏ �ᅬϨԉ ϯ֏ � ᅬ΅ԉ֏Ԃ֏ � ᅬνԉ ϵ֏ Ԃ֏ � ᅬφЈԉ ϯ֏ Ԃ֏ � ᅬφφԉ֏ӽ֏ � ᅬφϵԉ ϵ֏ ӽ֏ � ᅬφϯԉ ϯ֏ ӽ֏ UjV

r?2`2 Ԏ֏ Bb i?2 �+im�H HQ�/ 7Q` ?Qm` ԣ- ᅬք �`2 i?2 2biBK�i2/ +Q2{+B2Mib 7`QK i?2 H2�bi b[m�`2b `2;`2bbBQM

K2i?Q/c Ԃ֏- Ԍ֏ �M/ ӽ֏ �`2 KQMi? Q7 i?2 v2�`- /�v Q7 i?2 r22F �M/ ?Qm` Q7 i?2 /�vX 6m`i?2`- ԉ֏ Bb i?2

QmibB/2 i2KT2`�im`2 7Q` iBK2 ԣX LQi2 i?�i i?2 Q`B;BM�H ho" KQ/2H BM+Hm/2b i`2M/ �M/ T�bi HQ�/bX >Qr2p2`-

Rj



BM i?Bb T�T2` i?2 ho" KQ/2H rBHH `2~2+i i?2 2M2`;v +QMbmKTiBQM BM 7QQ/ `2i�BH biQ`2b #�b2/ QM � `272`2M+2

T2`BQ/- i?mb i`2M/ �M/ H�;;2/ p�`B�#H2b �`2 MQi BM+Hm/2/ �b T`2/B+iQ`bX

kXj JQ/2H �++m`�+v

hQ K2�bm`2 i?2 �++m`�+v Q7 i?2 ho" �M/ i?2 "G KQ/2Hb i?2 +Q2{+B2Mi Q7 p�`B�iBQM `QQi K2�M b[m�`2 2``Q`

U*o@_Ja1V Bb +�H+mH�i2/X h?2 *o@_Ja1 Bb +QKTmi2/ BM i?2 7QHHQrBM; r�v-

Ӹԋ  ԇԂԈӺ � ௴५ ࣞպՎպՎ६ɞ։ֆφ۽Ԏ U9V

r?2`2 Ԏ۽ Bb i?2 K2�M Q7 i?2 2M2`;v +QMbmKTiBQM BM i?2 i`�BMBM; /�i� Ui?2 `272`2M+2f#�b2HBM2 v2�`VX Ԏք Bb

i?2 �+im�H 2M2`;v mb2 BM ?Qm` Ԙ- ࣞԎք Bb i?2 T`2/B+i2/ p�Hm2 Q7 2M2`;v mb2 BM ?Qm` Ԙ 7`QK i?2 KQ/2H- 2biBK�i2/

QM i?2 `272`2M+2 T2`BQ/X 6m`i?2`- ԝ Bb i?2 b�KTH2 bBx2- �M/ Ԛ Bb i?2 MmK#2` Q7 BM/2T2M/2Mi p�`B�#H2b BM i?2

KQ/2HX h?Bb �++m`�+v K2�bm`2 Bb `2+QKK2M/2/ #v i?2 �a>_�1 (9e) �M/ 7Q` `2HB�#H2 #�b2HBM2 KQ/2Hb i?2

*o@_Ja1 Bb `2[mB`2/ iQ #2 #2HQr kyW 7Q` i?2 KQ/2H iQ #2 �++2Ti2/ B7 TQbi `2i`Q}i T2`BQ/ Bb H2bb i?�M R

v2�`- �M/ H2bb i?2M k8W B7 #2ir22M Rk@Re KQMi?b �7i2` i?2 1*JbX

j _2bmHib

AM i?2 7QHHQrBM; b2+iBQM i?2 iQi�H 2biBK�i2/ 2M2`;v b�pBM;b 7`QK i?2 irQ /Bz2`2Mi KQ/2HBM; �TT`Q�+?2b Bb

T`2b2Mi2/- i?2 ho" �M/ i?2 "G KQ/2HX 6m`i?2`KQ`2- 7QHHQrb � /2i�BH2/ T`2b2Mi�iBQM Q7 i?2 `2bmHib 7`QK i?2

irQ KQ/2HbX

jXR �;;`2;�i2/ 2M2`;v b�pBM;b

h�#H2 k bmKb mT i?2 K�BM }M/BM;b- #Qi? i?2 2biBK�i2/ W b�pBM;b �M/ i?2 *o@_Ja1 7`QK i?2 irQ KQ/2HbX

6B`bi- i?2 1*Jb ?�/ 2biBK�i2/ 2M2`;v b�pBM;b `�M;BM; 7`QK k8W iQ 8eWX 6m`i?2`- MQi2 i?�i i?2`2 �`2 ?�`/Hv

�Mv /Bz2`2M+2b BM i?2 T2`+2Mi 2M2`;v b�pBM;b B7 mbBM; i?2 "G Q` ho" KQ/2HbX aiQ`2@B/ 9jNR ?�/ i?2 H�`;2bi

2biBK�i2/ b�pBM;X h?�i biQ`2 ?�/ �M �+im�H 2H2+i`B+Biv +QMbmKTiBQM Q7 98d yyy Fq? BM kykR- �M/ i?2 KQ/2Hb

T`2/B+i2/ i?�i i?2 +QMbmKTiBQM rBi?Qmi i?2 1*Jb rQmH/ ?�p2 #22M R y9y yR8 Fq? U"G KQ/2HV �M/ R yke

Rk8 7Q` i?2 ho" KQ/2HX >2M+2- i?2 W@b�pBM;b r�b 8eW 7`QK i?2 "G KQ/2H- �M/ 88-9W 7`QK i?2 ho"

KQ/2HX � bm#bi�MiB�H b�pBM;- MQM2i?2H2bb- i?Bb r�b �HbQ i?2 biQ`2 rBi? i?2 KQbi TQi2MiB�H �b K2�bm`2/ 7`QK

R9



h�#H2 k, �;;`2;�i2 2M2`;v b�pBM;b �M/ *o@_Ja1 `2bmHib 7`QK ho" �M/ "G KQ/2Hb

aiQ`2@A/ Fq? "G KQ/2H �+im�H Fq? Fq? ho" KQ/2H *o@_Ja1 "G *o@_Ja1 ho" W b�pBM;b "G W b�pBM;b ho"
9jNR R y9y yR8 98d 8yy R yke Rk8 y-y3d y-Rdy @8e-y @88-9
9jNe R yje kRR 889 d8d R yjk NNk y-yjj y-yd8 @9e-8 @9e-j
99dN ky9 ded RRk NRR kyk RN9 y-y8e y-y38 @99-N @99-k
9Ryj 9Rd e8d kN8 kN8 9R3 3ee y-y99 y-Rj9 @kN-j @kN-8
9yNd 8kN yk9 jNd yek 8kN dde y-ykR y-y3d @k9-N @k8-R

i?2 2M2`;v BMi2MbBiv UFq?fKϵ T`2@1*J- b22 i�#H2 RVX h?2 biQ`2 rBi? i?2 HQr2bi 2M2`;v b�pBM;b r�b biQ`2@B/

9yNd rBi? i?2 2biBK�i2/ b�pBM;b 2[m�H iQ k9-NW �M/ k8-RW- "G p2`bmb ho"- `2bT2+iBp2HvX

LQi2 i?�i i?2 *o@_Ja1 Bb H2bb i?2M k8W 7Q` �HH i?2 KQ/2Hb- i?mb r2HH rBi?BM �++2Ti�#H2 HBKBib 7QHHQrBM; i?2

T`2pBQmbHv /Bb+mbb2/ �a>_�1 ;mB/2HBM2bX

jXk "G JQ/2H @ 1M2`;v h2KT2`�im`2 +m`p2b

AM };m`2 8 i?2 2M2`;v i2KT2`�im`2 +m`p2b U1h @ +m`p2bV �`2 T`2b2Mi2/ 7Q` i?2 8 /Bz2`2Mi 7QQ/ `2i�BH biQ`2bX

h?2 v@�tBb `2T`2b2Mib i?2 r22FHv 2M2`;v +QMbmKTiBQM UFq?V �M/ i?2 t@�tBb i?2 r22FHv �p2`�;2 QmibB/2

i2KT2`�im`2X h?2 "G KQ/2H r�b mb2/ iQ 2biBK�i2 i?2 HBM2b i?�i r�b }ii2/ iQ i?2 r22FHv /�i� 7Q` kyR3 U#Hm2

+QHQ`2/ `QmM/ +B`+H2bVX LQi2 i?2 +?�M;BM; TQBMi i2KT2`�im`2 U*ShV- r?B+? Bb i?2 i2KT2`�im`2 TQBMi r?2`2

i?2 #mBH/BM; b?B7ib #2ir22M ?2�iBM; �M/ +QQHBM; M22/bX Ai Bb [mBi2 bQK2 p�`B�iBQM 7Q` i?2 *Sh #2ir22M i?2

#mBH/BM;b- `�M;BM; 7`QK eXdê* iQ R8XRê*X h?2 *Sh p�Hm2b �`2 p�Hm�#H2 BM i2`Kb Q7 mM/2`bi�M/BM; i?2 /2i�BHb

�#Qmi i?2 #mBH/BM; 2Mp2HQT2- 2X;X /2;`22 Q7 BMbmH�iBQM Q` i?2 2{+B2M+v Q7 i?2 ?2�i `2+Qp2`v bvbi2KX h?2 #H�+F

`2+i�M;mH�` TQBMi BM i?2 +m`p2b Bb i?2 2M2`;v +QMbmKTiBQM �M/ �p2`�;2 i2KT2`�im`2 7Q` �HH i?2 r22Fb BM kykR-

i?mb �7i2` i?2 BKTH2K2Mi2/ 1*Jb UMQi2 i?�i i?2b2 r2`2 MQi T�`i Q7 i?2 KQ/2HBM; T`Q+2bb f }ii2/ HBM2bVX

>2M+2- i?2 /Bbi�M+2 7`QK i?2 #H�+F `2+i�M;mH�` TQBMib mT iQ i?2 }ii2/ HBM2 Bb i?2 �+im�H 2M2`;v b�pBM;bX h?Bb

Bb BHHmbi`�i2/ 7Q` biQ`2@B/ 9jNR 7Q` � rBMi2` r22F �M/ � bmKK2` r22F BM kykRX h?2 `2/ �``Qr i?�i 2ti2M/b

7`QK r22F j Ut@�tBb- i2KT2`�im`2 @RyXj ê* �M/ v@�tBb- �+im�H 2M2`;v +QMbmKTiBQM i?�i r22F Q7 Ry 9yy Fq?V

iQ i?2 }ii2/ HBM2 �i k3 8yy Ui?2 Fq? ;Bp2M MQ 1*JbVX >2M+2- i?2 b�pBM; Bb k3 8yy Fq? @ Ry 9yy Fq? 4 R3

Ryy Fq?X h?2 2[mBp�H2Mi MmK#2`b 7Q` i?2 #Hm2 HBM2 BM � bmKK2` r22F Bb d 38y Fq? �+im�H p2`bmb Re yyy

Fq? T`2/B+i2/- � b�pBM; Q7 3 R8y Fq?X h?2 TQBMi Q7 BHHmbi`�iBM; i?Bb Bb i?�i i?2 1h @ +m`p2b ;Bp2b #Qi? �

;QQ/ pBbm�H `2T`2b2Mi�iBQM Q7 i?2 ?2�iBM; �M/ +QQHBM; /2K�M/b- �M/ Bb � K2i?Q/ mb2/ iQ #2ii2` mM/2`bi�M/

i?2 b2�bQM�H 2z2+ib Q7 i?2 b�pBM;bX 6Q` BMbi�M+2- bBM+2 biQ`2@B/ 9 jNR ?�/ � M2r `27`B;2`�iBQM bvbi2K BM+Hm/BM;

� p2`v 2{+B2Mi ?2�i `2+Qp2`v bvbi2K Bi r�b 2tT2+i2/ i?�i i?2 1*Jb ;�p2 KQ`2 b�pBM;b BM i?2 rBMi2`iBK2-

�b /Q+mK2Mi2/ BM i?2 };m`2X "Qi? i?2 *Sh p�Hm2b �M/ i?2 pBbm�H `2T`2b2Mi�iBQM �`2 mMB[m2 72�im`2b Q7 i?2

r22FHv �;;`2;�i2 H2p2HX
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6B;m`2 8, 1h +m`p2b 7Q` i?2 `272`2M+2 T2`BQ/2 2biBK�i2/ rBi? i?2 #`QF2M HBM2 KQ/2H- �M/ i?2 r22Fb 7Q` kykR
/BbTH�v2/

Re



jXj ho" KQ/2H @ b�pBM;b QM i?2 ?Qm`

AM };m`2 e i?2 2M2`;v b�pBM;b `2bmHib Bb T`2b2Mi2/ 7Q` r22F k BM kykRX h?2 bQHB/ HBM2 Bb i?2 �+im�H HQ�/- �M/

i?2 /Qii2/ HBM2 i?2 T`2/B+i2/ HQ�/ ;Bp2M i?�i i?2 #mBH/BM; T2`7Q`K2/ �b #27Q`2 i?2 BKTH2K2Mi2/ 1*JbX LQi2

i?�i i?2 /Bz2`2M+2 #2ir22M i?2 HBM2b `2T`2b2Mi i?2 �+im�H b�pBM;bX h?2`2 Bb � bm#bi�MiB�H b�pBM;b 7Q` �HH i?2

r22F/�vbX �HbQ- i?2 T2�F BM i?2 KQ`MBM; Bb MQi T`2b2Mi �MvKQ`2- Q` �i H2�bi Km+? H2bb T`QMQmM+2/X h?2

ho" KQ/2H ;Bp2b � Km+? KQ`2 /2i�BH2/ mM/2`bi�M/BM; Q7 i?2 �+im�H b�pBM;b +QKT�`2/ iQ i?2 "G KQ/2HX 6Q`

2t�KTH2- THQib HBF2 i?2 QM2 BHHmbi`�i2/ BM };m`2 e +�M 2p2M #2 mb2/ iQ /2i2+i �M/ M�``Qr /QrM i?2 +�mb2

Q7 2``Q`b BM i?2 i2+?MB+�H bvbi2KX h?2 T`2/B+iBQMb +�M bT�`F [m2biBQMb HBF2 ǳBb i?2 `2/m+2/ b�pBM;b #2ir22M

kk,yy �M/ yR,yy /m2 iQ � bHQr2` MB;?i@KQ/2 b?B7i BM i?2 p2MiBH�iBQM- Q` +QmH/ Bi #2 i?�i i?2 �miQK�iB+ HB;?iBM;

brBi+? Bb MQi rQ`FBM; T`QT2`Hv\Ǵ h?2b2 �`2 [m2biBQMb i?�i �`2 Km+? 2�bB2` iQ BMp2biB;�i2 r?2M i?2 b�pBM;b

�`2 T`2b2Mi2/ QM �M ?Qm`Hv H2p2HX
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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200

Hours (00−23)
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ad

 (k
W

)

Actual load (kW) Predicted load (kW)

6B;m`2 e, �+im�H �M/ T`2/B+i2/ HQ�/b U;Bp2M MQ 1*JV 7`QK i?2 ho" KQ/2H
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jX9 ho" KQ/2H @ T2�F b?�pBM;

S2�F b?�pBM; `272`b iQ K2�bm`2b i�F2M iQ `2/m+2 i?2 2H2+i`B+Biv HQ�/b- Q7i2M �i bT2+B}+ ?Qm`bX h?2`2 K�v

#2 b2p2`�H `2�bQMb iQ i�F2 i?Bb BMiQ �++QmMiX 6Q` i?2 QrM2`b Q7 i?2 7QQ/ `2i�BH biQ`2b i?2 ;`B/ `2Mi Bb Q7i2M

/2bB;M2/ BM bm+? � r�v i?�i i?2 #mBH/BM; QrM2`b T�v 7Q` i?2 K�tBKmK HQ�/ 2�+? KQMi?X 6Q` BMbi�M+2- B7 i?2

#mBH/BM; ?�/ � ~�i HQ�/ �i kky Fq i?`Qm;? .2+2K#2` kykR- #mi i?2M bm//2MHv i?2 ?Qm` QM Rei? .2+2K#2`

yd,yy r�b 9jR Fq- i?2M 9jR Fq rQmH/ #2 r?�i i?2 ;`B/ `2Mi r�b #�b2/ QMX

AM };m`2 d i?2 �+im�H �M/ i?2 T`2/B+i2/ U;Bp2M MQ BKTH2K2Mi2/ 1*JV �p2`�;2- KBMBKmK �M/ K�tBKmK

HQ�/b 7Q` 2�+? KQMi? Q7 kykR 7Q` QM2 Q7 i?2 biQ`2b mbBM; i?2 2biBK�i2b 7`QK i?2 ho" KQ/2H Bb THQii2/X h?2

K�tBKmK T`2/B+i2/ HQ�/ 7Q` LQp2K#2` kykR r�b kj8 Fq �M/ i?2 �+im�H r�b RRd FqX h?Bb �KQmMib iQ �

HQ�/ `2/m+iBQM Q7 kj8@RRd 4 RR3 FqX hQ `2H�i2 i?Bb iQ i?2 ;`B/ `2Mi i?Bb biQ`2 ?�b o2pB; �a �b i?2B` ;`B/

QT2`�iQ`X h?2 2z2+i T`B+2 BM i?2 rBMi2` KQMi?b Bb LPE 88XNX h?mb- i?2 1*Jb ;�p2 � b�pBM;b BM LQp2K#2`

kykR Q7 RR3 Fq  88XN 4 LPE e 8NeX �b +�M #2 b22M BM i?2 };m`2 i?2 HQ�/ `2/m+iBQM r�b bm#bi�MiB�H �+`Qbb

�HH KQMi?b Q7 i?2 v2�`X h?Bb Bb �M BKTQ`i�Mi T2`bT2+iBp2 i?�i Bb MQi TQbbB#H2 iQ bim/v QM � r22FHv H2p2HX

139
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50

100

150

200
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Predicted load given no ECM Actual load

6B;m`2 d, �p2`�;2- KBMBKmK �M/ K�tBKmK HQ�/ UFqV 7Q` 2�+? KQMi?X _2bmHib 7`QK ho" KQ/2H- b?QrBM;
i?2 T2�F b?�pBM; i?�i Q++m`2/ QM � KQMi?Hv #�bBb 7Q` i?2 biQ`2 rBi? i?2 H�`;2bi 2M2`;v b�pBM;b
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9 .Bb+mbbBQM

S`2pBQmb `2b2�`+? /Q+mK2Mib i?�i i?2 2M2`;v 2{+B2M+v BM i?2 2tBbiBM; #mBH/BM; biQ+F ?�b � +QMbB/2`�#H2

TQi2MiB�H- �M/ i?�i i?2 H�+F Q7 `2HB�#H2 K2i?Q/QHQ;B2b iQ 2p�Hm�i2 i?2 2z2+i Q7 2M2`;v 2{+B2M+v K2�bm`2b K�v

?�p2 BKT�B`2/ T`Q;`2bb (e)X AM+B/2Mi�HHv- BM i?2 `2pB2r Q7 i?2 #�b2HBM2 KQ/2Hb b2p2`�H `2HB�#H2 /�i�@/`Bp2M

K2i?Q/b- #Qi? bi�iBbiB+�H- K�+?BM2 H2�`MBM; �M/ 7`QK i?2 "�v2bB�M TQBMi@Q7@pB2r �`2 T`2b2Mi2/X LQM2i?2H2bb-

b2p2`�H Q7 i?2b2 �TT`Q�+?2b �`2 `2H�iBp2Hv +QKTH2t- �M/ `2b2�`+? ?�b 2bi�#HBb?2/ i?�i BMi2`T`2i�#BHBiv Q7

KQ/2Hb K�v F22T i?2 +HB2Mib 7`QK �++2TiBM; #H�+F@#Qt KQ/2Hb (8)X AM Qi?2` rQ`/b- Bi Bb � #Bi Q7 � T�`�/QtX

h?2 BM/mbi`v +�HHb 7Q` `2HB�#BHBiv- �M/ r?2M ;Bp2M im`Mb Bi /QrM �b iQQ +QKTH2t5 h?2 T`2b2Mi T�T2` i`B2b

iQ #�H�M+2 +QKTH2tBiv p2`bmb mb�#BHBiv- F22TBM; � bi2�/v 2v2 QM i?2 `2HB�#BHBiv Q7 i?2 KQ/2Hb BM i2`Kb Q7

T`2/B+iBp2 TQr2`X >2M+2- � /2KQMbi`�iBQM Q7 irQ /Bz2`2Mi #�b2HBM2 KQ/2Hb i?�i +H2�`Hv /2KQMbi`�i2b i?2

TQi2MiB�H 2M2`;v b�pBM;b i?�i `2i`Q}iiBM;Ƕb K�v H2�/ iQX h�#H2 R /BbTH�vb i?�i i?2 /Bz2`2M+2 BM 2M2`;v

BMi2MbBiv �+`Qbb i?2 biQ`2b r�b bm#bi�MiB�H- �M/ biQ`2@B/ 9jNR r�b B/2MiB}2/ �b i?2 7QQ/ biQ`2 rBi? i?2 H�`;2bi

TQi2MiB�H 7Q` 2M2`;v b�pBM;b rBi? 2M2`;v mb2 Q7 d8j Fq?fKϵX �HbQ- �++Q`/BM; iQ i?2 1a*P i?Bb biQ`2 r�b-

/m`BM; i?2 2M2`;v �m/Bi #27Q`2 i?2 BKTH2K2Mi2/ 1*Jb- B/2MiB}2/ rBi? b2p2`�H i2+?MB+�H Bbbm2b BM i?2 +QMi`QH

bvbi2K i?�i H2�/ iQ � ?B;?2` 2M2`;v +QMbmKTiBQMX >2M+2- BM i?2 1*J T2`BQ/ i?2 i2+?MB+�H bvbi2K r�b

QTiBKBx2/- �M/ i?2 biQ`2 r�b `2MQp�i2/ rBi? M2r G1.@HB;?ib- `27`B;2`�iBQM �M/ >o�* bvbi2KX h?2 2M2`;v

b�pBM;b 7Q` kykR r�b 2biBK�i2/ iQ #2 8eW- r?B+? �KQmMib iQ �HKQbi Fq? 88y yyyX 6m`i?2`KQ`2- i?2 biQ`2

rBi? i?2 HQr2bi 2M2`;v BMi2MbBiv r�b biQ`2@A/ 9Ryj rBi? jyj Fq?fKϵX h?2 2biBK�i2/ b�pBM;b 7Q` i?Bb biQ`2

r�b � Fq? `2/m+iBQM Q7 jyWX

h?2 �p2`�;2 7QQ/ `2i�BH biQ`2 BM LQ`r�v +QMbmK2b 8yy yyy Fq?X h?mb- #�b2/ QM i?2 �p2`�;2 2biBK�i2/

b�pBM;b BM i?Bb T�T2` i?2 TQi2MiB�H Bb � `2/m+iBQM Q7 j8Wc �MMm�HHv Fq? Rd8 yyyX AM/22/- �TTHv i?Bb iQ i?2

9yyy 7QQ/ `2i�BH biQ`2b BM LQ`r�v i?2 �;;`2;�i2 v2�`Hv b�pBM;b Bb dyy yyy yyy Fq?- dyyy :q? UR :q? 4

Ryyy yyy Fq?VX AM +QKT�`BbQM- i?2 �p2`�;2 LQ`r2;B�M ?Qmb2?QH/ ?�b �M 2H2+i`B+Biv +QMbmKTiBQM Q7 Re ydN

Fq?kX >2M+2- i?2 TQi2MiB�H 2M2`;v b�pBM;b BM i?2 7QQ/ `2i�BH biQ`2b 2[m�Hb i?2 b�K2 �KQmMi Q7 2M2`;v i?�i 9R

3Nj ?Qmb2?QH/b +QMbmK2, Q` `�i?2`- � K2/BmK bBx2/ LQ`r2;B�M +BivX Pz +Qm`b2- bm+? � /B`2+i 2ti`�TQH�iBQM

K�v MQi #2 2MiB`2Hv +Q``2+i �b i?2`2 �`2 K�Mv +QM7QmM/BM; 7�+iQ`b- biBHH Bi b2`p2b �b �M 2t�KTH2 iQ BHHmbi`�i2

i?2 b+QT2 BM i?2 BM/mbi`vX h?2 mMi�TT2/ TQi2MiB�H Bb bm#bi�MiB�HX

>Qr2p2`- BM � bim/v #v (R3) i?2v }M/ i?�i `2MQp�iBQMb ?�p2 � HQr BKT�+i QM T`QT2`iv T`B+2b- �M/ H�+F Q7

`2HB�#H2 BM7Q`K�iBQM Bb +Bi2/ �b K�BM #�``B2`b i?�i ?BM/2`b `2MQp�iBQM T`QD2+ib 7Q` `2bB/2MiB�H #mBH/BM;bX >2M+2-

`2b2�`+? i?�i /Q+mK2Mi i?2 b�pBM;b BM /Bz2`2Mi #mBH/BM; +�i2;Q`B2b K�v +QMi`B#mi2 iQ #2ii2` mM/2`bi�M/ i?2
k?iiTb,ffrrrXbb#XMQf2M2`;B@Q;@BM/mbi`Bf�`iBFH2`@Q;@Tm#HBF�bDQM2`fpB@#`mF2`@KBM/`2@bi`QK@?D2KK2

RN



TQi2MiB�H �M/ K�F2 i?2 `2bmHib FMQrM iQ i?2 �+iQ`b rBi?BM i?2 BM/mbi`vX 6Q` BMbi�M+2- 7Q` 7QQ/ `2i�BH biQ`2b

i?2 QrM2`b Q7i2M ?�b HQM;@i2`K i2M�M+v �;`22K2Mi- �M/ i?2 b�pBM;b 7`QK `2MQp�iBQMb Q7 i?2 i2+?MB+�H bvbi2Kb

Bb 2tT2+i2/ iQ H�bi 7Q` mT iQ Ry v2�`bX h?2 1a*P r2 +QHH�#Q`�i2 rBi? ?�b BKTH2K2Mi2/ #Qi? i?2 "G �M/ i?2

ho" �TT`Q�+?- �M/ i?2 1*Jb rBHH #2 7QHHQr2/ mT v2�`HvX Ai rBHH #2 BMi2`2biBM; iQ 7QHHQr i?2 2z2+i Q7 i?2

1*Jb Qp2` i?2 v2�`b �M/ ;�BM KQ`2 FMQrH2/;2 �#Qmi �Mv TQbbB#H2 /BKBMBb?BM; 2z2+ibX

AM T`�+iB+2 K�Mv Q7 i?2 1a*Pb i?�i r2 ?�p2 rQ`F2/ rBi? ?�p2 mb2/ � #�bB+ HBM2�` `2;`2bbBQM KQ/2H iQ }i � HBM2

iQ i?2 r22FHv /�i�- MQi i�FBM; BMiQ +QMbB/2`�iBQM i?2 +QQHBM; M22/b /m`BM; i?2 bmKK2` KQMi?bX aQK2 Qi?2`

1a*P /BpB/2/ i?2 /�i� BMiQ � bmKK2` /�i�b2i �M/ � rBMi2` /�i�b2i �M/ }ii2/ BM/BpB/m�H HBM2b iQ i?2b2X h?2

#`QF2M HBM2 KQ/2H BKTH2K2Mi2/ BM i?Bb T�T2` �miQK�i2 i?Bb �M/ }ib � HBM2 i?�i i�F2b BMiQ +QMbB/2`�iBQM #Qi?

?2�iBM; �M/ +QQHBM; M22/b- �M/ �i i?2 b�K2 iBK2 }M/b i?2 *Sh p�Hm2X h?2 K2i?Q/b �`2 2�bv iQ BKTH2K2Mi

mbBM; i?2 _ T�+F�;2 ǵb2;K2Mi2/Ƕ (Rd)X � `2pB2r Q7 `2H2p�Mi HBi2`�im`2 Q7 2M2`;v b�pBM; KQ/2Hb /B/ MQi }M/ i?Bb

�TT`Q�+? Tm#HBb?2/ 2Hb2r?2`2- ?2M+2- i?2 K2i?Q/ Bb � mb27mH +QMi`B#miBQM iQ 7m`i?2` �miQK�i2 i?2 1a*Pb

rQ`F~QrX 6m`i?2`KQ`2- i?2 ho" �HbQ T`Qp2/ � mb27mH �M/ `2HB�#H2 K2i?Q/ iQ 2biBK�i2 i?2 2M2`;v b�pBM;b QM

�M ?Qm`Hv H2p2HX h?2 ho" KQ/2H ?�b b22M b2p2`�H �TTHB+�iBQMb rBi?BM i?2 HQ�/ 7Q`2+�biBM; HBi2`�im`2 (dĜRy)X

>Qr2p2`- rBi?BM K2�bm`2K2Mi �M/ p2`B}+�iBQM UJ�oV BM i?2 1a*P BM/mbi`v- i?2 ho" r�b �TTHB2/ BM (Rk)-

#mi BM � /Bz2`2Mi +QMi2ti /Q+mK2MiBM; 2M2`;v b�pBM;b 7`QK 1*Jb rBi? 2tT2+i2/ bK�HH 2z2+ibX AM i?Bb T�T2`

i?2 K2i?Q/ Bb �TTHB2/ 7Q` 7QQ/ `2i�BH biQ`2b i?�i ?�b mM/2`;QM2 2ti2MbBp2 `2i`Q}iiBM;X 6m`i?2`- bBM+2 i?2 ho"

#�b2HBM2 KQ/2H Bb 2biBK�i2/ QM �M ?Qm`Hv H2p2H- i?Bb 72�im`2 �HHQrb i?2 �M�HvbBb Q7 i?2 BKT�+i Q7 i?2 2M2`;v

b�pBM;b BM r�vb i?�i �`2 MQi TQbbB#H2 QM Qi?2` �;;`2;�i2 H2p2HbX aT2+B}+�HHv- � +QKT�`BbQM #2ir22M ?Qr i?2

1*Jb T2`7Q`Kb QM r22F/�vb p2`bmb r22F2M/b- Q` r?2M i?2 biQ`2 Bb QT2M p2`bmb +HQb2/X h?�i �;�BM K�v

#2 mb2/ iQ #2M+?K�`F iQT@T2`7Q`K2`b- �M/ K�v#2 `2H�i2 i?�i iQ QTiBK�H b2iiBM;b rBi?BM i?2 >o�* bi22`BM;

mMBibX

9XR GBKBi�iBQMb �M/ bm;;2biBQMb 7Q` 7mim`2 `2b2�`+?

AM kyRN h?2 �K2`B+�M aQ+B2iv Q7 >2�iBM;- _27`B;2`�iBM; �M/ �B`@*QM/BiBQMBM; 1M;BM22`b U�a>_�1V ?Qbi2/

i?2 E�;;H2 +QKT2iBiBQM ǳ:`2�i 1M2`;v S`2/B+iQ` AAAX >Qr Km+? 2M2`;v rBHH � #mBH/BM; +QMbmK2\Ǵj h?2

+QKT2iBiBQM �ii`�+i2/ 9-jdy T�`iB+BT�Mib 7`QK N9 +QmMi`B2bX h?2 T`Bx2 KQM2v 7Q` i?2 rBMMBM; i2�K r�b

0k8-yyyX � /2i�BH2/ Qp2`pB2r Q7 i?2 K�+?BM2 H2�`MBM; rQ`F~Qrb �M/ i?2 rBMMBM; i2�Kb Bb T`2b2Mi2/ BM (9d)X

h?2 iQT 8 bQHmiBQMb r2`2 `2T`Q/m+2/ #v (9d) �M/ i?2 �++QKT�MvBM; +Q/2 +�M #2 7QmM/ QM ;Bi?m#9X h?2

rBMMBM; bQHmiBQMb �`2 T`2b2Mi2/ BM i�#H2 jX �b +�M #2 b22M 9 Qmi Q7 8 mb2/ KmHiBTH2 K2i?Q/b �M/ TQbi@
j?iiTb,ffrrrXF�;;H2X+QKf+f�b?`�2@2M2`;v@T`2/B+iBQM
9?iiTb,ff;Bi?m#X+QKf#m/b@H�#f�b?`�2@;`2�i@2M2`;v@T`2/B+iQ`@j@bQHmiBQM@�M�HvbBb

ky



T`Q+2bbBM; Q7 /�i� rBi? 2Mb2K#HBM; �M/ r2B;?iBM;X �HH i?2 rBMMBM; bQHmiBQMb mb2/ GB;?i :"J- i?`22 Q7 i?2

rBMMBM; i2�Kb mb2/ *�i#QQbi- �M/ irQ mb2/ s:"QQbiX

h�#H2 j, E�;;H2 iQT 8 T2`7Q`KBM; i2�Kb @ KQ/2HBM; bQHmiBQMb

_�MF h2�K 62�im`2b JQ/2HBM; SQbi@T`Q+2bbBM;
R J�ii?2r JQiQFB �M/

Ab�Km u�K�b?Bi� UAb�Km
�M/ J�iiV

k3 72�im`2b *�i"QQbi- GB;?i:"J-
�M/ KmHiB@H�v2`
T2`+2Ti`QM

1Mb2K#H2/ i?2 KQ/2H
T`2/B+iBQMb mbBM;
r2B;?i2/ ;2M2`�HBx2/
K2�MX

k _Q?�M _�Q- �MiQM
Ab�FBM- u�M;;m�M; w�M;-
�M/ PH2; EM�m# U+>�ybV

h2KTQ`�H 72�im`2b-
#mBH/BM; K2i�/�i�-
bi�iBbiB+�H 72�im`2b Q7
r2�i?2` /�i�

*�i#QQbi- s:"QQbi-
GB;?i:"J- �M/
622/@7Q`r�`/ L2m`�H
L2irQ`F

q2B;?i2/ �p2`�;2

j s�pB2` *�T/2TQM U2�;H29V kR 72�im`2b BM+Hm/BM; `�r
r2�i?2` �M/ K2i� /�i�

*�i#QQbi- E2`�b *LL-
GB;?i:"J

q2B;?i2/ �p2`�;2

9 CmM u�M; U不用 H2�F�;2
上分太难了V

kj 72�im`2b Br2�i?2` H�;
72�im`2b �M/ �;;`2;�i2b

s:"QQbi �M/ GB;?i :"J 1Mb2K#H2bX q2B;?ib r2`2
/2i2`KBM2/ mbBM; i?2
H2�F2/ /�i�X

8 h�ibmv� a�MQ- JBMQ`m
hQKBQF�- �M/ umi�
EQ#�v�b?B UKK�V

h�`;2i 2M+Q/BM; mbBM;
T2`+2MiBH2 �M/ T`QTQ`iBQM
�M/ i?2 r2�i?2` /�i�
i2KTQ`�H 72�im`2b

GB;?i:"J q2B;?i2/ �p2`�;2

aQK2 Q7 i?2b2 K2i?Q/b �`2 [mBi2 i2+?MB+�H �M/ BMpQHpBM; �M/ `2[mB`2b � i?Q`Qm;? mM/2`bi�M/BM; Q7 imMBM;

K�+?BM2 H2�`MBM; KQ/2HbX >Qr2p2`- Bi rQmH/ #2 p2`v mb27mH iQ bim/v i?2 `2H�iBQMb?BT #2ir22M i?2 T`2/B+iBp2

TQr2` Q7 i?2b2 K2i?Q/b �M/ i?Qb2 T`2b2Mi2/ BM i?Bb T�T2`X 6m`i?2`KQ`2- �`2 i?2`2 T�`iB+mH�` K2i?Q/b i?�i

�`2 KQ`2 bmBi�#H2 iQ bT2+B}+ #mBH/BM; ivT2b\ �M/ K�v#2 KQbi BKTQ`i�Mi- r?�i Bb i?2 T`�+iB+�H p�Hm2 BM i2`Kb

Q7 i?2 2biBK�i2/ 2M2`;v b�pBM;b r?2M vQm +QKT�`2 i?2 rBMMBM; bQHmiBQMb rBi? bBKTH2` K2i?Q/b\ aBM+2 i?Bb

+QKT2iBiBQM r�b `2+2Mi i?2`2 Bb � H�+F Q7 `2b2�`+? T�T2`b i?�i �TTHv �M/ `2pB2r i?2b2 Bbbm2bX LQM2i?2H2bb-

i?�i rQmH/ #2 r2H+QK2/ �M/ mb27mH `2b2�`+? 7Q` �TTHB2/ �M�Hvbib rBi?BM i?2 }2H/X

h?2`2 Bb T`Q#�#Hv MQ bBM;H2 KQ/2HBM; bQHmiBQM i?�i }ib �HH #mBH/BM; +�i2;Q`B2bX �b bm+?- Bi b22Kb b2MbB#H2 iQ

�TT`Q�+? i?2 KQ/2HBM; T`Q+2bb rBi? /Bz2`2Mi iQQHbX 6Q` 7QQ/ `2i�BH biQ`2b i?Bb T�T2` }M/b i?�i bBKTH2- #mi r2HH

bT2+B}2/- HBM2�` �TT`Q�+?2b rQ`F r2HHX �b (e) TQBMib Qmi- i?2 �/p�Mi�;2b Q7 HBM2�` �M/ MQMHBM2�` `2;`2bbBQM

�`2 i?�i i?2 KQ/2Hb �`2 2�bv iQ BMi2`T`2i �M/ 2tTH�BM- #mi i?2 KQ/2Hb ?�p2 HBKBi�iBQMb �M/ K�v #2 iQQ

bBKTH2 iQ +�Tim`2 +QKTH2t `2H�iBQMb?BTbX 6Q` i?2 1a*P r2 rQ`F2/ iQ;2i?2` rBi? BM i?Bb T�T2` BMi2`T`2i�iBQM

�M/ bBKTHB+Biv r�b BKTQ`i�Mi 72�im`2b- �M/ QM2 ?�p2 /2KQMbi`�i2/ i?�i #Qi? i?2 "G �M/ i?2 ho" KQ/2H

;�p2 `2HB�#H2 `2bmHibX �i i?2 b�K2 iBK2- i?2`2 �`2 b2p2`�H Qi?2` p�`B�#H2b i?�i K�v ?�p2 +QMi`B#mi2/ iQ

KQ`2 T`2+BbBQM BM i?2 KQ/2HbX 6Q` 2t�KTH2- BM �//BiBQM iQ i2KT2`�im`2- Bi rQmH/ #2 b2MbB#H2 iQ i2bi Qi?2`

K2i2Q`QHQ;B+�H /�i� bm+? �b rBM/ bT22/- �M/ bQH�` B``�/B�M+2X �HbQ- i?2 MmK#2` Q7 +mbiQK2`b BM i?2 biQ`2b

K�v BKT�+i i?2 2M2`;v +QMbmKTiBQM U2X;X- BM+`2�b2/ mb2 Q7 p2MiBH�iBQM- /QQ` �B` HQ+Fb- QT2MBM;f+HQbBM; Q7

+QQH2`b �M/ 7`22x2`bVX

kR



6m`i?2`KQ`2- 7mim`2 `2b2�`+? K�v #2M2}i 7`QK BM+Q`TQ`�iBM; mM+2`i�BMiv K2�bm`2b BMiQ i?2 2biBK�i2/ 2M2`;v

b�pBM;bX �b- (93) TQBMib Qmib- bm+? K2�bm`2b +�M ?2HT i?2 bi�F2?QH/2`b K�F2 KQ`2 BM7Q`K2/ /2+BbBQMbX AM

i?Bb T�T2` i?2 /Bz2`2M+2 #2ir22M i?2 ho" �M/ i?2 "G KQ/2H mbBM; i?2 TQBMi 2biBK�i2b ;�p2 HBiiH2 T`�+iB+�H

/Bz2`2M+2X >Qr2p2`- Bi rQmH/ #2 BMi2`2biBM; iQ BMp2biB;�i2 B7 i?2 b�K2 }M/BM; �TTHB2b r?2M HQQFBM; �i

KQ/2HBM; mM+2`i�BMivX 6Q` BMbi�M+2- (9N) /2KQMbi`�i2b i?�i bQK2 K2i?Q/b i?�i mb2 #Qi? /�BHv �M/ ?Qm`Hv

/�i� mM/2`2biBK�i2b i?2 mM+2`i�BMiv- �M/ i?�i }M/BM; �TTHB2/ bQK2r?�i KQ`2 7Q` i?2 ?Qm`Hv KQ/2HbX

�i H�bi- K�+?BM2 H2�`MBM; Bb Q7i2M �bbQ+B�i2/ rBi? i?2 /`�r#�+Fb i?�i BMi2`T`2i�#BHBiv Bb /2K�M/BM;X >Qr@

2p2`- i?2 }2H/ ?�b K�/2 b2p2`�H �/p�M+2b i?�i b22K p2`v T`QKBbBM; iQ #2 �#H2 iQ 2tTH�BM i?2 BMM2` rQ`FBM;b

Q7 K�+?BM2 H2�`MBM; KQ/2HbX 6Q` BMbi�M+2- (8y) ?�b T`QTQb2/ i?2 TQTmH�` 7`�K2rQ`F GAJ18X h?2 GQ+�H

AMi2`T`2i�#H2 JQ/2H@�;MQbiB+ 1tTH�M�iBQMb UGAJ1V ?�b `2+2Bp2/ � HQi Q7 �ii2MiBQM BM `2+2Mi v2�`b- i?2 �7Q`2@

K2MiBQM2/ T�T2` ?�b bBM+2 Bib Tm#HB+�iBQMb BM kyRe `2+2Bp2/ �HKQbi 3yyy +Bi�iBQMbX GAJ1 BM+`2�b2 BMi2`@

T`2i�#BHBiv Q7 i?2 KQ/2H i?`Qm;? HQ+�H BMi2`T`2i�iBQMb- �b QTTQb2/ iQ ;HQ#�H BMi2`T`2i�iBQMb- i?2 bi�M/�`/

r�v iQ BMi2`T`2i /�i�@/`Bp2M KQ/2HbX �TTHB2/ rQ`F i?�i BKTH2K2Mi GAJ1 7Q` 2M2`;v #�b2HBM2 ǳ#H�+F@#Qt

KQ/2HbǴ Bb b+�`+2- �M/ 7mim`2 +QMi`B#miBQMb K�v �m;K2Mi i?2 J�o HBi2`�im`2X

8 *QM+HmbBQM

h?Bb T�T2` /2KQMbi`�i2b irQ /Bz2`2Mi K2i?Q/b- i?2 "G �M/ i?2 ho" KQ/2H- iQ 2biBK�i2 i?2 2M2`;v b�pBM;b

7`QK `2i`Q}iiBM; BM 8 /Bz2`2Mi LQ`r2;B�M 7QQ/ `2i�BH biQ`2bX h?2 i2+?MB+�H bvbi2Kb BM i?2 biQ`2b r2`2 mT;`�/2/

rBi? M2r `27`B;2`�iBQM- >o�* �M/ G1. HB;?iBM;X h?2 �;;`2;�i2/ 2M2`;v b�pBM;b `�M;2/ 7`QK k8W iQ 8eW-

?2M+2- bm#bi�MiB�H b�pBM;b r�b /Q+mK2Mi2/X h?2 irQ KQ/2Hb mb2/ iQ /Q+mK2Mi i?2 b�pBM;b r�b i`�BM2/ QM

i?2 b�K2 /�i�- 2M2`;v +QMbmKTiBQM �M/ QmibB/2 i2KT2`�im`2- #mi /Bz2`2/ BM i2`Kb Q7 �;;`2;�iBQM H2p2HX h?2

ho" KQ/2Hb r�b 2biBK�i2/ QM �M ?Qm`Hv H2p2H �M/ i?2 "G KQ/2H QM � r22FHv H2p2HX h?2`2 r�b T`�+iB+�HHv

MQ /Bz2`2M+2 #2ir22M i?2 �;;`2;�i2/ b�pBM;b 7`QK i?2 irQ /Bz2`2Mi KQ/2H �TT`Q�+?2b- �M/ i?2 T`2+BbBQM

K2�bm`2/ 7`QK i?2 *o@_Ja1 r�b �++2Ti�#H2 7Q` #Qi? KQ/2Hb 7Q` �HH i?2 #mBH/BM;bX h?2 �/p�Mi�;2 Q7 i?2

r22FHv "G KQ/2H Bb i?�i Bi Bb 2�bv iQ +QKT�`2 �M/ pBbm�HBx2 ?Qr +?�M;2b BM QmibB/2 i2KT2`�im`2 2z2+i i?2

2M2`;v +QMbmKTiBQMX 6Q` BMbi�M+2- #Qi? i?2 *Sh p�Hm2b �M/ i?2 +?�M;2 +Q2{+B2Mib +�M #2 bim/B2/ �+`Qbb

i?2 #mBH/BM;b iQ ;�BM � #2ii2` mM/2`bi�M/BM; Q7 i?2 2M2`;v +QMbmKTiBQM BM i?2 #mBH/BM;bX LQM2i?2H2bb- i?2

?Qm`Hv ho" KQ/2H ?�b bQK2 mMB[m2 72�im`2b bT2+B}+ 7Q` i?2 ?Qm`Hv H2p2HX h?2 b�pBM;b +�M #2 bim/B2/ QM �

/2i�BH2/ H2p2H, r?B+? /�vb ?�p2 i?2 ?B;?2bi b�pBM;b\ q?�i �#Qmi MB;?i p2`bmb /�v\ �Mv bT2+B}+ ?Qm`b i?�i

T2`7Q`K rQ`b2\ h?2b2 �`2 [m2biBQMb i?�i +�M #2 �Mbr2`2/ i?`Qm;? KQ/2Hb QM �M ?Qm`Hv H2p2HX >2M+2- bBM+2
8_2�/BHv �p�BH�#H2 BM QT2M@bQm`+2 bQ7ir�`2 bm+? �b _- 7Q` KQ`2 /2i�BH b22, ?iiTb,ff+`�MX`@T`QD2+iXQ`;fr2#fT�+F�;2bfHBK2f

pB;M2ii2bflM/2`bi�M/BM;nHBK2X?iKH

kk



#Qi? �;;`2;�i2 H2p2Hb ;Bp2 mb27mH BMbB;?i- i?2 T`�+iB+�H bQHmiBQM Bb 7Q` i?2 1a*Pb iQ mb2 #Qi? i?2 "G �M/ i?2

ho" KQ/2H BM QM;QBM; `2i`Q}iiBM; T`QD2+ibX �HbQ- i?2 HBi2`�im`2 /Q2b MQi b22K iQ Qz2` bT2+B}+ �/pB+2 �#Qmi

r?B+? KQ/2Hb Bb T`272``2/ iQ 2biBK�i2 2M2`;v b�pBM;b- Bi b22Kb � rQ`i?r?BH2 2zQ`i iQ mb2 #Qi? i?2 "G �M/

i?2 ho" KQ/2H QM /Bz2`2Mi �;;`2;�i2 H2p2HbX A7 i?2 `2bmHib 7`QK irQ i?2 KQ/2Hb bmTTQ`i 2�+? Qi?2` i?�i

;Bp2b KQ`2 `2HB�#BHBiv iQ i?2 `2bmHib- �HbQ i?2 �;;`2;�i2 H2p2Hb +QKTH2K2Mi 2�+? Qi?2` BM i2`Kb Q7 2M?�M+2/

mM/2`bi�M/BM;X >Qr2p2`- B7 i?2 �TT`Q�+?2b /Q MQi bmTTQ`i 2�+? Qi?2`- i?2M i?�i �;�BM Bb mb27mH BM7Q`K�iBQM

7Q` 7m`i?2` BMp2biB;�iBQM- KQbi HBF2Hv bQK2 /�i� �MQK�Hv i?�i r�b MQi 7Q`2b22MX

e �+FMQrH2/;2K2Mib

h?Bb rQ`F r�b bmTTQ`i2/ #v i?2 LQ`r2;B�M _2b2�`+? *QmM+BH UL_*V i?`Qm;? i?2 AM/mbi`B�H S?. T`QD2+i

(;`�Mi MmK#2` k3jyyk)X PTBMBQMb 2tT`2bb2/ �M/ +QM+HmbBQMb �``Bp2/ �i �`2 i?Qb2 Q7 i?2 �mi?Q`b- �M/ �`2 MQi

M2+2bb�`BHv iQ #2 �ii`B#mi2/ iQ i?2 L_*X �HbQ- i?�MF vQm iQ i?2 1a*P P?KB� _2i�BH �a 7Q` �++2bb iQ 2M2`;v

/�i�- �M/ K�Mv ?2HT7mH /Bb+mbbBQMb i?`Qm;?Qmi i?2 T`QD2+iX

_272`2M+2b

(R) �HH�M _SX *HBK�i2 +?�M;2 kykR, h?2 T?vbB+�H b+B2M+2 #�bBb , qQ`FBM; ;`QmT A +QMi`B#miBQM iQ i?2

bBti? �bb2bbK2Mi `2TQ`i Q7 i?2 BMi2`;Qp2`MK2Mi�H T�M2H QM +HBK�i2 +?�M;2X qJP- AS** a2+`2i�`B�ic

kykRX

(k) 1A�X h?2 +QKK2`+B�H #mBH/BM;b 2M2`;v +QMbmKTiBQM bm`p2v (AMi2`M2i)X RNNN (+Bi2/ kykk C�M R9)X �p�BH@

�#H2 7`QK, ?iiTb,ffrrrX2B�X;Qpf+QMbmKTiBQMf+QKK2`+B�Hf/�i�fRNNNfBM/2tXT?T\pB2r4K2i?Q/QHQ;v

(j) :�HpBM _X J�FBM; i?2 ǵ`2#QmM/ 2z2+iǶ KQ`2 mb27mH 7Q` T2`7Q`K�M+2 2p�Hm�iBQM Q7 i?2`K�H `2i`Q}ib

Q7 2tBbiBM; ?QK2b, .2}MBM; i?2 ǵ2M2`;v b�pBM;b /2}+BiǶ �M/ i?2 ǵ2M2`;v T2`7Q`K�M+2 ;�TXǶ oQHX eN-

1M2`;v �M/ "mBH/BM;bX kyR9X TX 8R8Ĝk9X

(9) EQMiQFQbi� *1X JQ/2HBM; i?2 2M2`;v `2i`Q}i /2+BbBQM BM +QKK2`+B�H Q{+2 #mBH/BM;bX 1M2`;v "mBH/X

kyRe LQpcRjR,RĜkyX

(8) JQHM�` *X AMi2`T`2i�#H2 K�+?BM2 H2�`MBM; � ;mB/2 7Q` K�FBM; #H�+F #Qt KQ/2Hb 2tTH�BM�#H2X

?iiTb,ffH2�MTm#X+QKc kykRX

(e) :`BHHQM2 "- .�MQp a- amKT2` �- *BT`B�MQ C- JQ` :X � `2pB2r Q7 /2i2`KBMBbiB+ �M/ /�i�@/`Bp2M K2i?Q/b

iQ [m�MiB7v 2M2`;v 2{+B2M+v b�pBM;b �M/ iQ T`2/B+i `2i`Q}iiBM; b+2M�`BQb BM #mBH/BM;bX _2M2r�#H2

ambi�BM�#H2 1M2`;v _2pX kyky P+icRjR,RRyykdX

kj



(d) >QM; hX a?Q`i i2`K 2H2+i`B+ HQ�/ 7Q`2+�biBM; (AMi2`M2i) (S?. i?2bBb)X LQ`i? *�`QHBM� ai�i2 lMBp2`bBivc

kyRyX �p�BH�#H2 7`QK, ?iiTb,ff`2TQbBiQ`vXHB#XM+bmX2/mf?�M/H2fR39yXRefe98d

(3) q�M; S- GBm "- >QM; hX 1H2+i`B+ HQ�/ 7Q`2+�biBM; rBi? `2+2M+v 2z2+i, � #B; /�i� �TT`Q�+?X AMi C

6Q`2+�biX kyRe CmHcjkUjV,838ĜNdX

(N) >QM; h- SBMbQM S- 6�M a- w�`2BTQm` >- h`Q++QHB �- >vM/K�M _CX S`Q#�#BHBbiB+ 2M2`;v 7Q`2+�biBM;,

:HQ#�H 2M2`;v 7Q`2+�biBM; +QKT2iBiBQM kyR9 �M/ #2vQM/X 1Hb2pB2`c kyReX

(Ry) >QM; h- SBMbQM S- 6�M aX :HQ#�H 2M2`;v 7Q`2+�biBM; +QKT2iBiBQM kyRkX AMi C 6Q`2+�biX kyR9

�T`cjyUkV,j8dĜejX

(RR) >QM; h- SBMbQM S- 6�M aX :HQ#�H 2M2`;v 7Q`2+�biBM; +QKT2iBiBQM kyRkX 1Hb2pB2`c kyR9X

(Rk) a2p2`BMb2M �- >vM/K�M _CX Zm�MiB}+�iBQM Q7 2M2`;v b�pBM;b 7`QK 2M2`;v +QMb2`p�iBQM K2�bm`2b BM

#mBH/BM;b mbBM; K�+?BM2 H2�`MBM;X AM, 1*111 bmKK2` bim/v T`Q+22/BM;bX kyRNX TX d8dĜeeX

(Rj) >�biB2 hC- hB#b?B`�MB _CX :2M2`�HBx2/ �//BiBp2 KQ/2HbX *_* S`2bbc RNNyX

(R9) a2#2` :�6 q*CX :2M2`�HBx2/ �//BiBp2 KQ/2HbX L2r uQ`F, qBH2vc RN3NX

(R8) Em+?2M?Qz >- lHK EX *QKT�`BbQM Q7 bi�iBbiB+�H K2i?Q/b 7Q` �bb2bbBM; i?`2b?QH/ HBKBiBM; p�Hm2b BM

Q++mT�iBQM�H 2TB/2KBQHQ;vX *QKTmi�iBQM�H ai�iBbiB+bX RNNNcRk,k9NĜe9X

(Re) 62/2` SAX h?2 HQ; HBF2HB?QQ/ `�iBQ BM b2;K2Mi2/ `2;`2bbBQMX �QbX RNd8 C�McjURV,39ĜNdX

(Rd) Jm;;2Q oJ_X a2;K2Mi2/, �M _ T�+F�;2 iQ }i `2;`2bbBQM KQ/2Hb rBi? "`QF2M@GBM2 `2H�iBQMb?BTbX _

L2rbX RNNRc3,kyĜ8X

(R3) hmQKBM2M S- EHQ#mi E- hQHK�M �- �/D2B �- "2bi@q�H/?Q#2` J /2X 1M2`;v b�pBM;b TQi2MiB�H BM

#mBH/BM;b �M/ Qp2`+QKBM; K�`F2i #�``B2`b BM K2K#2` bi�i2b Q7 i?2 2m`QT2�M mMBQMX 1M2`;v "mBH/X

kyRk �m;c8R,93Ĝ88X

(RN) *QKKBii22 A- ASJoS *QKKBii22X AMi2`M�iBQM�H T2`7Q`K�M+2 K2�bm`2K2Mi �M/ p2`B}+�iBQM T`QiQ+QH,

*QM+2Tib �M/ QTiBQMb 7Q` /2i2`KBMBM; 2M2`;v �M/ r�i2` b�pBM;b- pQHmK2 AX kyyRX

(ky) :mB/2HBM2 �- Pi?2`bX J2�bm`2K2Mi Q7 2M2`;v- /2K�M/- �M/ r�i2` b�pBM;bX AM, �a>_�1 ;mB/2H

R9@kyR9X kyR9X
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(kR) aBHp� C- "`�b C- LQp2`b� _- _Q/`B;m2b L- J�`iBMb G- h2Bt2B`� C- 2i �HX 1M2`;v T2`7Q`K�M+2 Q7 � b2`pB+2

#mBH/BM;, *QKT�`BbQM #2ir22M 1M2`;vSHmb �M/ `2pBiX *QKTmi�iBQM�H a+B2M+2 �M/ Aib �TTHB+�iBQMb Ĝ

A**a� kykyX kykyX TX kyRĜRjX

(kk) 6�HH�?B w- aKBi? �.X � +QKT�`BbQM Q7 +QKK2`+B�H #mBH/BM; `2i`Q}ib mbBM; 1M2`;vSHmb 7Q` 2M2`;v �M/

2KBbbBQMb b�pBM;bX oQHmK2 e", 1M2`;vX kyReX

(kj) >�#2`H Ca- h?�KBHb2`�M aX h?2 ;`2�i 2M2`;v T`2/B+iQ` b?QQiQmi AAX �a>_�1 CX RNN3c9yURV,9NX

(k9) q�M; w- a`BMBp�b�M _aX � `2pB2r Q7 �`iB}+B�H BMi2HHB;2M+2 #�b2/ #mBH/BM; 2M2`;v mb2 T`2/B+iBQM, *QM@

i`�biBM; i?2 +�T�#BHBiB2b Q7 bBM;H2 �M/ 2Mb2K#H2 T`2/B+iBQM KQ/2HbX oQHX d8- _2M2r�#H2 �M/ ambi�BM�#H2

1M2`;v _2pB2rbX kyRdX TX dNeĜ3y3X

(k8) 6Qm+[mB2` �- _Q#2`i a- am�`/ 6- aiûT?�M G- C�v �X ai�i2 Q7 i?2 �`i BM #mBH/BM; KQ/2HHBM; �M/ 2M2`;v

T2`7Q`K�M+2b T`2/B+iBQM, � `2pB2rX _2M2r�#H2 ambi�BM�#H2 1M2`;v _2pX kyRj CmHckj,kdkĜ33X

(ke) w?�Q >@s- J�;QmHĕb 6X � `2pB2r QM i?2 T`2/B+iBQM Q7 #mBH/BM; 2M2`;v +QMbmKTiBQMX _2M2r�#H2

ambi�BM�#H2 1M2`;v _2pX kyRk �m;cReUeV,j83eĜNkX

(kd) �?K�/ �a- >�bb�M Ju- �#/mHH�? JS- _�?K�M >�- >mbbBM 6- �#/mHH�? >- 2i �HX � `2pB2r QM

�TTHB+�iBQMb Q7 �LL �M/ aoJ 7Q` #mBH/BM; 2H2+i`B+�H 2M2`;v +QMbmKTiBQM 7Q`2+�biBM;X _2M2r�#H2

ambi�BM�#H2 1M2`;v _2pX kyR9 J�vcjj,RykĜNX

(k3) _�x� JZ- E?Qb`�pB �X � `2pB2r QM �`iB}+B�H BMi2HHB;2M+2 #�b2/ HQ�/ /2K�M/ 7Q`2+�biBM; i2+?MB[m2b

7Q` bK�`i ;`B/ �M/ #mBH/BM;bX _2M2r�#H2 ambi�BM�#H2 1M2`;v _2pX kyR8 P+ic8y,Rj8kĜdkX

(kN) �K�bv�HB E- 1H@:Q?�`v LJX � `2pB2r Q7 /�i�@/`Bp2M #mBH/BM; 2M2`;v +QMbmKTiBQM T`2/B+iBQM bim/B2bX

_2M2r�#H2 ambi�BM�#H2 1M2`;v _2pX kyR3 C�Mc3R,RRNkĜky8X

(jy) uBH/Bx "- "BH#�Q CA- aT`QmH �"X � `2pB2r �M/ �M�HvbBb Q7 `2;`2bbBQM �M/ K�+?BM2 H2�`MBM; KQ/@

2Hb QM +QKK2`+B�H #mBH/BM; 2H2+i`B+Biv HQ�/ 7Q`2+�biBM;X _2M2r�#H2 ambi�BM�#H2 1M2`;v _2pX kyRd

CmMcdj,RRy9ĜkkX

(jR) 62Hb J6- Pi?2`bX S_AaJ, �M BMi`Q/m+iBQMX 1M2`;v "mBH/X RN3ecNUR@kV,8ĜR3X

(jk) E�iBT�KmH� a- _2//v h�- *H�`B/;2 .1X JmHiBp�`B�i2 `2;`2bbBQM KQ/2HBM;X C aQH 1M2`;v 1M;X RNN3

�m;cRkyUjV,RddĜ39X

(jj) J�i?B2m CG- S`B+2 SL- EBHB++Qi2 a- SB2ii2 J�X Zm�MiB7vBM; +?�M;2b BM #mBH/BM; 2H2+i`B+Biv mb2- rBi?

�TTHB+�iBQM iQ /2K�M/ `2bTQMb2X A111 h`�Mb aK�`i :`B/X kyRRckUjV,8ydĜR3X
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(j9) �`Bb aJ- .�?H�M Lu- L�rB JLJ- LBx�K h�- h�?B` JwX Zm�MiB7vBM; 2M2`;v b�pBM;b 7Q` `2i`Q}i

+2Mi`�HBx2/ ?p�+ bvbi2Kb �i b2H�M;Q` bi�i2 b2+`2i�`v +QKTH2tX Cm`M�H h2FMQHQ;BX kyR8cddU8VX

(j8) q�M; >- sm2 u- Jm uX �bb2bbK2Mi Q7 2M2`;v b�pBM;b #v K2+?�MB+�H bvbi2K `2i`Q}i Q7 2tBbiBM;

#mBH/BM;bX S`Q+2/B� 1M;BM22`BM;X kyRd C�Mcky8,kjdyĜdX

(je) .ø��x C�- _�KQb Ca- .2H;�/Q J*:- :�`+ø�� .>- JQMiQv� 6:- .QKø�M;m2x a�X � /�BHv #�b2HBM2 KQ/2H

#�b2/ QM i`�Mb72` 7mM+iBQMb 7Q` i?2 p2`B}+�iBQM Q7 2M2`;v b�pBM;X � +�b2 bim/v Q7 i?2 �/KBMBbi`�iBQM

`QQK �i i?2 T�H�+BQ /2 H� K�/`�x�- ;`�M�/�X �TTH 1M2`;vX kyR3 �m;ckk9,8j3Ĝ9NX

(jd) "`QrM J- "�``BM;iQM@G2B;? *- "`QrM Þ wX E2`M2H `2;`2bbBQM 7Q` `2�H@iBK2 #mBH/BM; 2M2`;v �M�HvbBbX

CQm`M�H Q7 "mBH/BM; S2`7Q`K�M+2 aBKmH�iBQMX kyRk CmHc8U9V,kejĜdeX

(j3) u�H+BMi�b JX 1M2`;v@b�pBM;b T`2/B+iBQMb 7Q` #mBH/BM;@2[mBTK2Mi `2i`Q}ibX 1M2`;v "mBH/X kyy3

C�Mc9yURkV,kRRRĜkyX

(jN) GBM/2Hƺ7 .- �HBb�7�22 J- "Q`bǁ S- :`B;Bb *- oB�2M2 CX "�v2bB�M p2`B}+�iBQM Q7 �M 2M2`;v +QMb2`p�iBQM

K2�bm`2X 1M2`;v "mBH/X kyR3 CmHcRdR,RĜyX

(9y) "2iib J:- 6Q`#2b :C- .B�KQM/ �qX h?`2b?QH/b BM bQM;#B`/ Q++m``2M+2 BM `2H�iBQM iQ H�M/b+�T2

bi`m+im`2X *QMb2`p "BQHX kyyd �m;ckRU9V,Ry9eĜ83X

(9R) lHK EX � bi�iBbiB+�H K2i?Q/ 7Q` �bb2bbBM; � i?`2b?QH/ BM 2TB/2KBQHQ;B+�H bim/B2bX ai�i J2/X RNNR

J�`cRyUjV,j9RĜNX

(9k) >�biB2 hC h_X :2M2`�HBx2/ �//BiBp2 KQ/2HbX GQM/QM, *?�TK�M � >�HHc RNNyX

(9j) >BMFH2v .oX AM72`2M+2 BM hrQ@S?�b2 `2;`2bbBQMX oQHX ee- CQm`M�H Q7 i?2 �K2`B+�M ai�iBbiB+�H �bbQ+B@

�iBQMX RNdRX TX djeĜ9jX

(99) Jm;;2Q oJ_X 1biBK�iBM; `2;`2bbBQM KQ/2Hb rBi? mMFMQrM #`2�F@TQBMibX ai�i J2/X

kyyjckkURNV,jy88ĜdRX

(98) a2p2`BMb2M �- >QHbi >JaX lbBM; K�+?BM2 H2�`MBM; �M/ K�i?2K�iB+�H T`Q;`�KKBM; iQ #2M+?K�`F 2M@

2`;v 2{+B2M+v Q7 #mBH/BM;bX AM, 1*111 alJJ1_ ahl.u S_P*11.AL:aX >v2`2b- LB+2, 1*111c

kyRdX TX Ry3jĜNX

(9e) �K2`B+�M aQ+B2iv Q7 >2�iBM;- _27`B;2`�iBQM �M/ �B` *QM/BiBQMBM; 1M;BM22`bX �a>_�1 ;mB/2HBM2 R9-

�a>_�1 ;mB/2HBM2 R9ĜkyR9 7Q` K2�bm`2K2Mi Q7 2M2`;v �M/ /2K�M/ b�pBM;bX kyR9X

(9d) JBHH2` *- �`DmM�M S- E�i?B`;�K�M�i?�M �- 6m *- _Qi? C- S�`F Cu- 2i �HX h?2 �a>_�1 ;`2�i 2M2`;v

T`2/B+iQ` AAA +QKT2iBiBQM, Pp2`pB2r �M/ `2bmHibX oQHX ke- a+B2M+2 �M/ h2+?MQHQ;v 7Q` i?2 "mBHi

1MpB`QMK2MiX kykyX TX R9kdĜ9dX

ke



(93) hB�M q- >2Q u- qBH/2 S /2- GB w- u�M .- S�`F *a- 2i �HX � `2pB2r Q7 mM+2`i�BMiv �M�HvbBb BM #mBH/BM;

2M2`;v �bb2bbK2MiX _2M2r�#H2 ambi�BM�#H2 1M2`;v _2pX kyR3 P+icNj,k38ĜjyRX

(9N) hQmx�MB a- :`�M/2`bQM C- CmKT .- _2#2HHQ .X 1p�Hm�iBQM Q7 K2i?Q/b iQ �bb2bb i?2 mM+2`i�BMiv BM

2biBK�i2/ 2M2`;v b�pBM;bX 1M2`;v "mBH/X kyRN CmMcRNj,kReĜk8X

(8y) _B#2B`Q Jh- aBM;? a- :m2bi`BM *X ǳq?v b?QmH/ A i`mbi vQm\Ǵ, 1tTH�BMBM; i?2 T`2/B+iBQMb Q7 �Mv

+H�bbB}2`X kyRe 62#c �p�BH�#H2 7`QK, ?iiTb,ff�`tBpXQ`;f�#bfReykXy9Nj3
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