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"Bb2 BM /B #2i2b + b2b + Qbb HHivT2b Bb mM/2MB #Hv BM~m2M+2/ #v
#v TQQ /B2i-b2/2Mi "v #2? pBQ - M/ BM+°2 b2/ bi'2bbX h?2b2 7 +iQ"b
i?72 T Q;"2bbBQM 7°QK T 2/B #2i2b iQ 7mHH #HQrM /B #2i2b BM ;2M2iB-

_2+2Mi /i bm;;2bi +QM+2°"MBM; BM+ 2 b2 BM i?2 ;HQ# H T 2p H2M
T bi7Qm”™ /2+ /2b- KQ 2 i? M jky KBHHBQM T2QTH2 rQ " H/rB/2 ? p2 #22N\
2 b29 89X AM >mM; 'v HQM2- kykk bm ' p2v "2p2 H2/i? i Qp2° RXR KB
z2+i2/ #v /B #2i2b Q T 2/Bd#2RI®P (T QD2+iBQMb BM/B+ iBM; 7m i?2" ;" Q
K 'v+QMi'B#miBM; 7 +iQ bBM+HmM/2 2t+2bbBp2 +QMbmKTIiBQM Q7 bm;
BM +iBpBiv- M/ ;2M2iB+ b3+ 2§ KB#BHBiv (

.B #2i2b /IBb" " mTib i?2 #Q/vdb #BHBiviQ T' QT2 Hv miBHBx2 ;HM+Qb:
7Q° +2HHbX IM/2° MQ'K H T?vbBQHQ;B+ H +QM/BiBQMb- BMbmHBM
BMi?2 BbH2ib Q7 G M;2°? Mb BM i?2 T M+ 2 b 7 +BHBi i2b ;HM+Qb2 m
bT2+B}+ ;HM+Qb2 i° MbTQ i2'b UMQi #Hv :Glh@9V HR@+RX/ BM+22 +2H
BMbB/2- ;HM+Qb2 Bb 2Bi?2 mb2/ BKK2/B i2Hv 7Q 2M2 ;v T Q/m+iBQM
Q biQ'2/ b;Hv+Q;2M 7Q H i2 " mb2X

h?2b2 BMbmHBM@ "2bTQMbBp2 :Glh ; i2b "2 T'2/QKBM MiHv T'2b2M
/IBTQb2 iBbbm2-i?2K DQ bBi2bQ7 ;HmM+Qb2 K2i #QHBbKX AMbmHBM i’
s HM+Qb2 "2;mH iBQM#mi HbQBM# Q /2  K2i #QHB+ T i?r vbX gq?2M BM
i?72 +2HH bm 7 +2- Bi BMBiB i2b + b+ /2 Q7 "2 +iBQMb i? i "2bmHi BM ;H
#HQQ/ bm; " H2p2Hb M/ bmTTHVBM_BPX +2HH rBi? 2M2 ;v (

HmM+Qb2 ?2QK2Qbi bBbBMi?2 ?2mK M #Q/v BbiB;?iHv "2;mH i2/ #v ?2Q |
2'b#HQQ/ ;HM+Qb2 H2p2Hb- Bib Mi ;QMBbi- ;Hm+ ;QM- BM+ 2 b2b i?2]
BMi?2 HBp2 BX2X-i?2 bvMi?2bBb Q7 ;HM+Qb2 7TNQK)MQM@+ "#Q?v/ i

a2p2° HivT2b Q7 /B #2i2b 2tBbi- +H bbB}2/ # b2/ QM 2iBQHQ;v M/ i Z

ChvT2 R /B #2i2b K2ZHHBimb UhR.JV

ChvT2 k /B #2i2b K2HHBimb Uhk.JV

CJ im Biv@PMb2i .B #2i2b Q7 i?2 uQmM; UJP.uV
C :2bi iBQM H .B #2i2b J2HHBimb U:.JV

CS M+2iQ;2MB+ /B #2i2b

C. m;@BM/m+2/ /B #2i2b



RX AMi"Q/m+iBQM RXRX .B #2i2Db

b hR.J Bb #Qi? T 2p H2Mi M/ +HBMB+ HHv /BbiBM+iBp2- Bir b +?C
"2b2 "+?X h?Bb 7Q'K Q7 /B #2i2b "2bmHib BM +QKTH2i2 H +F Q7 BMb
/2bi m+iBQM Q7 T M+ 2 iR+ HXi 1tQHHWAmb BMbmHBM i?2° Tv Bb i?2" 2"
7Q bm pBp HX

LQ KH7 biBM; #HQQ/ ;HmM+Qb2 H2p2Hb BM ?2 Hi?v BM/BpB/m H ivT
KKQHfG- "BbBM; iQ MQ KQ 2 i? M dX3 KKQHfG irQ 2Qm b TQbi@K2 HX
+ M 2b+ H i2- PviliBBMy+ 2KBti 2K2Hv ?B;? H2p2Hb- bm+? b #Qp2 k8 K
" TB/HvBM/m+2 +2HHmMH "~ /2?v/" iBQM-+Q;MBiBp2 BKT B'K2Mi- M/ TQi
TT QT B i2BMbmHBM /QDBM ;KHwWwH2KB® 2 ;HM+Qb2/ QThb #2HQr kXk KK
M2+2bbBi iBM; BKK2/B i2 BMi2 ' p2MiBQM i? ' Qm;?  TB/;Hm+Qb2 BMi F2
b+BQmbM¥yKb (

>2M+2-T'2+Bb2 KQMBIiQ BM; Q7 #HQQ/ ;HmM+Qb2 Bb 2bb2MiB HX AMEL
bv'BM;2b- T2Mb- Q" BMbmHBM TmKTbX _2; '/H2bb Q7 K2i?Q/- 2z2+iB
2;mH T ;HM+Qb2 +?2+Fb-r?B+? BM7Q K /Qb ;2 /DmbiK2Mib M/ T 2p2M

"Qi? hR.J M/ hk.JT iB2Mib "2 ivTiB+ HHv /pBb2/iQ K2 bm 2 i?2B" #H
KmHiIiBTH2 iBK2b / BHvX h?Bb T® +iB+2 ?2HTb /2i2°'KBM2 TT QT B i2
pBi HiQ pQB/ #Qi? ?2vT2 @ M/ ?2vTQ;Hv+ 2KB X AM BMbmHBM TmKT m
Bb T°272 "2/ iQ HB;M rBi? i?2 /2pB+26b +QMbi Mi BMbmHBM /2HBp2 v
*QMIiBMmMQmb :HM+Qb2 JQMBIiQvBNKB*:XIAB+? T QpB/2 "2 H@iBK2 ;HmM+C
pB b2MbQ BMb2 i2/ mMREXi?2 bFBM (

6B;m 2 RXR, "iB}+B HRR M+°2 b (
IMHBF2i® /BiBQM H}M;2 biB+F K2i?Q/br?2 2 ;Hm+Qb2BbK2 bm 2/ pl

Q BK2i'vQ KT2 QK2i'v*:JbQz2 +QMp2MB2M+2 M/ ++m” +vX h?2v ~
/Im " BM; i?2 2 "Hv bi ;2b Q7 i?2 TvQ r?2M 2 " iB+ #HQQ/ ;HM+Qb2 T ii2

Rd



RX AMi"Q/m+iBQM RXkX J :M2iB+ 2bQM M+2 BK

RXkJ ;M2iB+ "2bQM M+2 BK ;BM;

6B:m 2 RXk, J_A KRRBM2 (

J ;M2iB+ _2bQM M+2 AK ;BMRUYKbAWEBQMi22 /vM KB+ HHvV 2pQHpBM; KC
BM; i2+?MB[m2b i? i THv T QKBM2Mi "QH2 BM K2/B+ H /B ;MQbiB+b

1'biJ _ABK :2r bT 2b2Mi2/iQ i?2 b+B2MiB}+ MY HQ BMVRNdjH i2 - BM RN
i?72}'biJ_ABK ;2Q7 ?mK M #Q/vr b Tm#HBD?2/X aBM+2 i?2M-J_Ai2-
+QMbB/2" #Hv M/ Bb MQr rB/2Hv mb2/ BM 22 Hi? + “2- /Bb2 b2 /B :MQb
i2+?MB[m2 Bb # b2/ QM 2tTHQBIBM; i?2 K ;M2iB+ T'QT2 iB2b Q7 i?2 ?\
iQ T°Q/m+2 BK :2b 7Q  /2i BH2/ 2t KBM iBQM Q7 i?2 BMbB/2 Q7 i?2 #Q/
"2b2 “+?2°biQ Q#i BM /2i BH2/ BK ;2b Q7 Q ; Mb-iBbbm2b M/ M2 pQmb
7Q  bm ;B+ HBMi2 p2MiBQMX Ai i?mb +QMi B#mi2b iQ i?2 2 "Hv /2i2+]
/IBb2 b2b M/ iQ i?2 /p M+2K2Mi Q7 K2/B+ H 2b2 “+?X J_BK :BM; Bb ml
i?72 K ;M2iBbK Q7 Mm+H2B BM K i2 B H- bmR®_ Rop¥ BrPi2Q 2B ? MiBi[Brib Bil2

# b2/ QM i?2 T?2MQK2MQM Q7 Mm+H2 ~ K :M2iB+ "2bQM M+2 ULJ V- r~

R3



RX AMi"Q/m+iBQM RXkX J :M2iB+ 2bQM M+2 BK

i? i r?22M Mm+H2mb rBi? K ;M2iB+ T QT2 iB2b BMi2  +ibrBi? bi " QM; K
H2p2Hb Q7 i?2 Mm+H2B bTBM "2 bTHBiX h?2 T°'QiQMb BM HBpBM; Q";
KQK2Mi- b B7 i?2vr2°2bK HHK ;M2ibX "2+ mb2 Q7 i?Bb-i?2v + 2 i2 k
2bQM M+2 T?2MQK2MQM i? i+ M#2 2 bBHv K2 bm 2/ BMi?2 K ;M2iB+ |
i?72b2 Mm+H2B "2 K MBTmH i2/ #v K ;M2iB+ TmHb2b M/ K ;M2iB+ }2H/b
K ;M2iB+ bB;M Hb 2KBii2/ "2 /2i2+i2/ M/ T Q+2bb2/BMiQ BK ;2bX h?2 .
i” bivBK ;2bQ7i?2 "2 mM/2 BMp2biB; iBQM-r?B+? ?22HT /Q+iQ b /B ;N\
iBbbm2b BM /2i BHX J_A i2+?MQHQ;v Bb M 2t+2HH2Mir v Q7 BK ;BM;
/B iBQM-K FBM; Bi b 72 M/ p2'vmb27mHIiQQHBM KQ/2°M K2/B+BM:
#2bi FMQrM J_ BK ;BM; i2+?MB[m2 Bb T°QiQM J_A-r?B+? Bb # b2/ QM i’
Q7 ?2v/ ' Q;2M Mm+H2B BM r i2 - 7 ib- T'Qi2BMb M/ + "#Q?v/ i2b BM ?m
BM irQ Q' B2Mi iBQMb UT * HH2H Q° MiBT " HH2HVX SH +2/ BM bi iB
/IB'2+iBQM Q7 i?2 K ;M2iB+ }2H/ Q7 i?2J_K +?BM2V-i?2 bTBMb "2 HB
QU bK HH2 7" +iBQM-QM2 KBHHBQMi? Q7 KBHHBQMi?V MIiIiBT ° HH
i?72 K ;M2iB+ }2H/X h?2 bTBM Q7 i?2 Mm+H2B T 2+2bb2b U Qi i2b "QmNM
7°2[m2M+v "QmM/ i?2 K ;M2iB+ }2H/ "y BM/m+2/X h?2 TT2 ~ M+2 Q7 i-
im> HJ_ BK ;2-bm+? b # B;?iM2bb M/ +QMi" bi- Bb BM~m2M+2/ #v M1
BM+HmM/2 i?2ri2-@iQ@7 i  iBQ Q7 i?2 "2;BQM mM/2  BMp2biB; iBQM- |
M/ /2T2M/b QM i?2 bm#D2+i6b 2?2 Hi? bi imbX AM //BiBQM-i?2 /2MbBiv
i?72 "2H t iBQM iBK2 Q7 i?2 iBbbm2- b r2HH b i?2 b2[m2M+2 b2iiBM;b
Mv- HbQ TH v bB;MB}+ Mi "QH2 BM i?2 TR IBQMJIQ 7BiK 2 2B&B;;2rb 2
RXBb + HH2/ hR@ Q  hk@r2B;?i2/- /2T2M/BM; QM r?2i?2  i?2 +QMi" bi
[2i2°KBM2/ #v i?2 hR Q hk "2H t iBQM iBK2X AM hR@r2B;?i2/ BK ;2-i?
Q7 ?B;? bB;M HBMi2MbBiv-i?2 ;"2v K ii2° Q7 K2/BmK bB;M HBMi2MbBi
BMi2MbBiv-r?2'2 b BM hk@r2B;?i2/ BK ;2-i?2r?Bi2 K ii2 > rBHH #2 Q7
;72v K ii2° Q7 K2/BmK bB;M HBMi2MbBiv M/ i?2 *a6 Q7 ?B;? bB;M H BMi.
Ti?QHQ;B+ HH2bBQMb Bb K BMHV /2i2"KBM2/ #v i? RB" RBX HhBPR202?2KBH
BK ;2T " K2i2°b M/ +QMi" bib HHQr/Q+iQ ' biQ/Bz2'2MiB i2 #2ir22M /B
i?72 #Q/v M/ iQ K T TQbbB#H2 H2bBQMb /m"BM; J_A b+ MbX am+? BM7C
7Q° /B ;MQbBb M/ /Bb2 b2 KQMBiIiQ ' BM;X

6B;m 2 RXj, J_A+ TimRpP ivT2b (

h?2b2 BK ;2 T > K2i2'b M/ +QMi  bib HHQr /Q+iQ b iQ /Bz2 2MiB i2
bm2 “2;BQMb Q7 i?2 #Q/v M/ iQ K T TQbbB#H2 H2bBQMb /m BM; J_A b
2ti°2K2Hv mb27mH 7Q" /B ;MQbBb M/ /Bb2 b2 KQMBIiQ BM:X PM2 bm+7?
U7J_AV-r?B+? HHQrb i?2 +iBpBivQ7i?2# BM "2 b #2BM: bim/B2/iQ
KQMBiQ  # BM 7mM+iBQMb bm+? b bT22+?- KQp2K2Mi Q> K2KQ v +QM

RN



RX AMi"Q/m+iBQM RXkX J :M2iB+ 2bQM M+2 BK

+iBpBivX J_ A+ M HbQ #2 mb2/iQ Q#i BM K2i #QHB+ BM7Q K iBQM- bm
i2+?MB[m2 ?2HTb iQ bim/v K2i #QHB+ T ' Q+2bb2b M/ B/2MiB7vi?2 T 2bz
iBbbm2bX Pi?2  bT2+B HBb2/ivT2b-bm+? b/BzmbBQM@r2B;?i2/ BK ;B
BK ;BM; U.hAV- T'QpB/2 BM7Q K iBOQM QM i?2 /I BzmbBQM KQp2K2Mi Q7
h?2b2i2+?MB[m2b + M#2 mb27mHBM /B ;MQbBM; # BM BMDmM B2b Q" VN
J ABbi?2°27Q°2 p2' b iBH2iQQH 7Q bim/vBM; MQi QMHv i?2 M iQK\
TmM+iBQMb- K2i #QHBbK M/ /BzmbBQM T Q+2bb2b-r?B+? +QMi B#mi2
K2/B+ H/B ;MQb2bX hQ bmKK "Bb2-i?2 K2 bm 2K2Mi Q7J_bB;M H BMiz
HQ+ HBb i BQM Q7 bB;M Hb Q7 /Bz2'2Mi BMi2MbBiB2b 7' QK /Bz2 ' 2Mi T
iBQM Q7 bB;M HBMi2MbBiv mbBM; ;' 2vb+ H2 "2i?2# bBbQ7J_ BK ;B
mb2 Q7 BK ;BM; i2+?MB[m2b- +QKTH2i2J_A iH b2b "2 MQr p BH #H2 M
7Q° K Mv MBK HbT2+B2b-bm®RB8% bi?2/Q; (

RXKXRp Mi ;2b Q7 J_A

J ;M2iB+ 2bQM M+2 BK ;BM; /Q2b MQi mb2 BQMBbBM; > /B iBQM- bQ Bi
"2 +m 2MiHV MMFMQrMX h?2°27Q°2- b7 b TQbbB#H2-J_A Bb "2+Q
MMM2+2bb v " /B iBQM 2tTQbm 2 + M #2 pQB/2/X J_A Qz2 b K Mv /p M

CAi?b;:QQ/bT iBH M/i2KTQ  H 2bQHmMiBQMX

CAiBb M Q#D2+iBp2 i2bi K2i?Q/ bmBi #H2 7Q" #Qi? bi iB+ M/ /vM K
i2+?MB[m2b M/ /Q+mK2Mi iBQMX

C AMi> p2MQmb +QMi  bi /KBMBbi® iBQM Bb H2bb 7 2[m2MiHv "2[mB:

CAi +M#2 mb2/iQ 2t KBM2 Mv Q'; M- HHQrBM; i?2 BMp2biB; iBQWN
2 b2b M/ "2 +iBQMb iQ +2°i BM /" m;b- br2HH bi?22 "Hv- MQM@BN
/IBb2 b2bX

C "2+ mb2 Q7i?2b 72ivQ7i?2i2bib- bm{+B2Mi MmK#2 Q7 bm#D2+ib
i2bib + M #2 2ti2M/2/iQ BM+HmM/2 Dmp2MBH2 bm#D2+ibX

C1p2MB7 +QMp2MiBQM H M/fQ H2bb 2tT2MbBp2 BK ;BM; i2+?MB[m2|
Bi Bb biBHH rQ i?r?BH2iQ T2 ' 7Q°K M J_ b+ MX

Ch?2 +QK#BM iBQM Q7 /Bz2 2MiJ_KQ/ HBiB2b ? b :QQ//Bz2 2MiB H

C6mM+iBQM HJ ABb+ T #H2 Q7 '2THB+ iBM;i?2 ‘2bmHib Q#i BM2/ rE
T T?vUS1hV M/ Bb +m "2MiHV KQ 2 ++2bbB#H2i? M S1h7Q Up2i2
BMQm  +QmMi'vX h?2 mb2 Q7 7mM+iBQM HJ A BMbi2 / Q7 S1h '2TH
Q7 +Vv+HQIi'QM 7Q "  BbQiQT2 T Q/m+iBQMX 7J_ A+ M #2 mb2/iQ HQ
"2 HiBK2-r?B+? Bb mb27mH #27Q 2 Q 2p2M /m " BM; bm ;2 vX

RXKkXKb /p Mi ;2b Q7 J_A

CJ ABbKQ'22tT2MbBp2i? Mi?2 +QKKQMHV mb2/ T°Q+2/m 2b- +Qbi
T2 b+ MUr?B+? QMHv +Qp2°'b i?2 +QbibV-bQ Bi Bb biBHH /B ;MQI
Q7 mb2BM T  +iB+2X

Ch?2°2 "2+m "2MiHv "2H iBp2Hv 72r J_A K +?BM2bBM Qm  +QmMi v-
BM iBQMb-r?B+? 7Tm'i?2" +QKTHB+ i2b Bib mb2 7Q" p2i2°'BM v Tm"°

Cam#D2+ib mM/2 ;QBM; J_ 2t KBM iBQM Kmbi +QKTHV rBi? b 72iv 2]
?B;? K ;M2iB+ }2H/ UMQi TTHB+ #H2 BM + b2 Q7 BKTH Mib Q° ++B/

Ky



RX AMi"Q/m+iBQM RXkX J :M2iB+ 2bQM M+2 BK

Ch?2bT iB H 2bQHMIBQM Q7 7J_A /Q2b MQi HHQr K2 bm 2K2Mib i
H2p2HX

C .2i2+iBQM /m BM; 7J_A Bb bHQr +QKT "2/iQ M2m  H +iBpBivX

C.Bz2'2Mi# BM "2 bKv?p2/Bz2 2Mi ?22KQ/VvM KB+ "2bTQMbBp2M:
HiQ'vT Q+2bb2b "2 biBHH BMi2MbBp2Hv bim/B2/X 7J_A K2 bm™2b
UBM/B 2+i bB;M HV- bBM+2 Bi + M QMHv 2t KBM2 i?2 +B +mH iQ v

kR



kX S2°7Q K M+2 1p Hm iBQM J2i'B+b
+?2BM2 G2 "MBM: M/ .22T G2 "MBM
2Hb

AM i?Bb /Bbb2 i iBQM- bi M/ “/Bx2/b2i Q7 2p Hm iBQM K2i'B+bh Bb TTH
T2 'BK2Mi Hbim/B2b M/ M HViBRN AQKTQIBEFGMbi(?2b2 K2i"B+b +QKT 2
i i?2Qmib2i2M #H2b mMB}2/ M/ +Q?2 2Mi BMi2 T 2i iBQM Q7 “2bmHib
2iBiBQM BM bm#b2[m2Mi b2+iBQMb X

qBi?BM i?2 }2H/b Q7 K +?BM2 H2 "MBM; M/ “iB}+B H BMi2HHB;2M+:
/IBbT2Mb #H2 7Q° bb2bbBM; KQ/2H T2 ' 7Q K M+2X h?2v T°QpB/2 2bb2\
T 2/B+iBp2 bvbi2K :2M2> HBx2b iQ mMb22M /i - 2 M/H2b BK# H M+2/ +}
rQ H/ 2tT2+i iBQMbX h?2b2 K2i'B+b "2 MQi K2°2Hv MmK2 B+ H bmKK °
iQQHb 7Q° p HB/ iBM; i?2 +Q "2+iM2bb- "2HB #BHBiv- M/ "Q#mbiM2bb
+? Ti2 T 2b2Mib 2 +? K2i'B+ 2KTHQvV2/ BM i?Bb /Bbb2'i iBQM BM /2i Bt
70mM/ iBQM- +QKTmi iBQM H 7Q KmH b- T  +iB+ H 2H2p M+2- M/ BHF

KXR 2 IM/2 i?2 *m p2 U I*V M/ _P* *m p2

hQ 2p Hm i2 +H bbB}2 T2 7Q K M+2- irQ F2mK 2B +22 22 hw/2/,
i?2 *m'p2 U I*¢YkyX AM //BiBQM iQ i?2b2- 2+2Bp2° PT2 iBM; *? * +i
+m p2b "2 2KTHQV2/7Q° KQ'2 +QKT IR NDBIH2 M+EvbBb M/ |* 2/m+2
+H bbB}2 T2 7Q°'K M+2iQ bBM;H2 b+ H ~p Hm2-i?2 P*+m 'p2 T°'QpB
#v BHHmbi® iBM; i?2 i /2@Qz #2ir22M i?2 i'm2 TQbBiBp2 " i2 Ub2MbBi
Ti2 ip BQmb/2+BbBQM i?°2b?QH/bX

1 +? TQBMi QM i?2 P* +m'p2 +Q "2bTQM/b iQ /Bz2'2Mi +H bbB}+ i
Bi TQr2°7mH iQQH 7Q° 2t KBMBM; ?Qr KQ/2H T2 °'7Q Kb mM/2" p "VE
h?2 I* K2i B+- r?B+? + H+mH i2b i?2 "2 mM/2 i?Bb +m p2- 2~2+ib i
/IBbiBM;mBb? #2ir22M +H bb2b M I1* Q7 RXy /2MQi2b T2°72+i +H bbB}
" M/QK ;m2bbBM; X

k k



kX S2°7Q°'K M+2 1p Hm iBQM J2i B+b kKXkX *QM7mbBQM J i B

6B;m 2 kXR, |* K&iRB+ (

kXk*QM7mbBQM J i Bt

h?222QM7mbBQM J_ikptBb 7QmM/ iBQM HiQQH BM +H bbB}+ iBQM 2p H
i #mH ~ bmKK v Q7 i?2 T 2/B+iBQM "2bmHib Q7 +H bbB}+ iBQM H;Q
QM2 tBb M/ T 2/B+i2/ H #2Hb QM i?2 Qi?2 X 1 +? +2HH BM/B+ i2b i?2
+QK#BM iBQM Q7 +im H M/ T 2/B+i2/ Qmi+QK2bX

h?Bb K i'Bt2M #H2b i?2 + H+mH iBQM Q7 b2p2  HT2 ' 7Q°'K M+2 BM/B
+BbBQM- bT2+B}+Biv- M/ 6R@b+Q 2X 6Q 2 +? i2bi b KTH2- i?2 i'm2 F
+QKT “2/- M/ i?2 Qmi+QK2 Bb "2+Q"/2/ ++Q /BM;HvX M B/2 H +H bbB
7TmbBQM K i'Bt rBi? p Hm2b +QM+2Mi" i2/ HQM; i?2 K BM /B ;QM H- BM
#2ir22M T 2/B+iBQMb M/ ;" QmM/ i mi?X

6B;m 2 kXk, *QM7mbE&KQM J i"Bt (

bb?QrM BM &B-km#BM "v+H bbB}2 vB2H/b K i BtrBi?7Qm 7mM/ K2\

Ch m2SQbBiBp2b UhSV

K]



kX S2°7Q K KK4X 1d BpRiBQMBMG B2 HH- S 2+BbBQM- ++m’ +v- 6S_- ¢

C 6 Hb2 SQbBiBp2b U6SV
C 6 Hb2 L2; iBp2b U6LV
Ch m2L2; iBp2b UhLV

kXj.2 ' Bp2/J2i B+b, 2+ HH-S 2+BbBQM- ++m  +v- 6S
aT2+B}+Biv

hQ /2°'Bp2 KQ'2 Mm M+2/BMbB;?ib7°QKi?2 rQmiTmi Q7 +H bbB}+ iBQ
K2iB+b "2 +QKTmi2/# b2/ QM i?2p HmM2b BM i?2 +QM7mbBQM K i 'BtX |
BKTQ'i MiBM 2 H@rQ H/ TTHB+ iBQMbr?2°2i?2 +H bb/Bbi'B#miBQM
2Mi ivT2b Q7 2°°Q b + v /Bz2 2Mi +QMb2[m2M+2bX h?2 7QHHQrBM: bn
2p Hm iBQM K2i'B+b,

C 2+ HH Ua2MbBiBpBiv- h'm2 SQbBiBp2 _ i2V

2+ HH K2 bm™2b i?2 KQ/2Hd6b #BHBiviQ +Q "2+iHv B/2MiB7v HH "
iBp2 +H bbX Ai Bb/2}M2/ bi?2  iBQ Q7 i m2TQbBiBp2biQ i?2 bmK
M2; iBp2b,

TP
TP+ FEN
>B;? "2+ HH Bb 2bb2MiB HBM b+2M "BQb r?2°2 KBbbBM; TQbBiBp?2
7Q°  BMbi M+2-BM K2/B+ H/B ;MQb2b U2X;X-/2i2+iBM; + M+2 Q" /E
7 Hb2 M2; iBp2b + M H2 /iQ KBbb2/i'2 iK2ZMi QTTQ imMBiB2bX

Recall =

C S'2+BbBQM USQbBiBp2 S 2/B+iBp2 0 Hm2V

S'2+BbBQM [m MiB}2b ?2Qr K Mv Q7 i?2 T 2/B+i2/ TQbBiBp2 BMbi M
Ai Bb ;Bp2M #v,

TP
TP+ FP
h?Bb K2i'B+ Bb T "iB+mH "Hvp Hm #H2 r?2M i?2 +Qbi Q7 7 Hb2 TQlI
BM bT K/2i2+iBQM- ?B;? T'2+BbBQM 2Mbm™2b i? i H2;BiBK i2 2K B
bT KX

P recision =

C ++m° +v

+4+m> +Vv "2~2+ib i?2 Qp2° HH +Q "2+iM2bb Q7 i?2 KQ/2H +'Qbb #¢
Hi2/ bi?2 iBQQ7 +Q "2+iHv T 2/B+i2/ BMbi M+2b U#Qi? TQbBiBp:
MmK#2 Q7 T 2/B+iBQMb,

TP+ TN
TP+ FP+ TN + FN
Hi?Qm;? rB/2HvV mb2/- ++m’ +v + M #2 KBbH2 /BM; BM BK# H M+2/

/QKBM i2bX AM bm+? + b2b- ?B:? ++m’ +v KB:?2i biBHH +Q "2bTQM
7Q  i?2 KBMQ Biv +H bbX

Accuracy =

C6 Hb2 SQbBiBp2 _ i2 U6S_V

h?2 7 Hb2 TQbBiBp2 " i2 BM/B+ i2b i?2 T'QTQ iBQM Q7 +im H M2;
+Q "2+iHv +H bbB}2/ b TQbBiBp2,

FP
FPR= Ep TN

k9



kX S2°7Q°K M+2 1p Hm iBQM J2i'B+b KX9X "QtTHQi

h?Bb K2i'B+ Bb + BiB+ H BM /QK BMb r?2°2 7 Hb2 H ‘Kb ? p2 bB: M|
b7 m//2i2+iBOQM-r?2"2 BM+Q " 2+iHv H #2HBM: H2:BiBK i2 i  Mb
H2 /iQ +mbiQK2  /Bbb iBb7 +iBQMX

C6R a+Q 2

h?2 6R a+Q 2 Bb i?2? "KQMB+ K2 M Q7 T'2+BbBQM M/ 2+ HH,

Precision Recall
P recision + Recall

AiBb 2bT2+B HHv mb27mH r?2M # H M+2 #2ir22M T 2+BbBQM M/ "2
+H bb /Bbi B#miBQM Bb mM2p2MX ?B;? 6R b+Q 2 BM/B+ i2bi? ii?:
B/2MiB7vBM; #Qi? TQbBiBp2 b KTH2b M/ KBMBKBxBM; 7 Hb2 H Kt

F1=

CaT2+B}+BivUh m2L2; iBp2 _ i2V

aT2+B}+Biv K2 bm 2bi?2 T°'QTQ iBQM Q7 +im HM2; iBp2 + b2b i? i

TN

Specificity = TN+ EP

h?Bb K2i' B+ +QKTH2K2Mib "2+ HH M/ Bb BKTQ i Mi BM +QMi2tib b
r?2°2Bi?2HTb bb2bbi?2 KQ/2H6b #BHBiviQ +Q "2+iHv mH2 Qmi ?
MMM2+2bb "vi 2 iK2Mib Q i2bibX

kX9"QtTHQi

h?2'QtTHQik§ Bb ;> T?B+ H 2T 2b2Mi iBQM Q7 i?2 /Bbi'B#miBQM Q7

F2v /2b+ BTiBp2 bi iBbiB+b, i?2 K2/B M-[m iBH2b- M/ TQi2MiB H Qmik
i?2 #Qt ?2HT bb2bb bF2rM2bb-bT 2 /- M/ bvKK2i'vQ7i?2/i -T QpB/BI
Q7 T2 7Q°K M+2 p 'B iBQM + Qbb /Bz2 2Mi KQ/2H "'mMb Q" 2tT2 BK2Mi

k8



kX S2°7Q°'K M+2 1p Hm iBQM JZXBXb*QMi QH o "B #BHBiv : "B/ M HvbBl

6B;m 2 kXj, "QK®HQi (

kX8*QMi QH o "B #BHBiv : ' B/ M HvbBb U*o: V

h?22QMi " QH o "B #BHBiv :'B/ M HvbBhJuBb:mb2/iQ 2p Hm i2 2ti 2K2 p °
iBQMb BM #HQQ/ ;HM+Qb2 +QM+2Mi° iBQMbX h?2 s@ tBb 2T 2b2Mib i?
K tBKmK #HQQ/ ;HmM+Qb2 p Hm2 rBi?BM i?2 KQMBIiQ 2/ BMi2 ' p HX 1 +? T
+Q 2bTQM/biQ bm#D2+i Q° bT2+B}+ KQMBIQ BM; T2 ' BQ/X

h?2 THQiIiBb/BpB/2/BMiQ MBM2 xQM2bi? i 2T 2b2Mip "vVBM; /2;°22b (
i?2 b 72bi M/ Bb +2Mi2 2/ "QmM/ KBMBKmMK ;HM+Qb2 H2p2H Q7 Ny
"2;mH iBQMX h?BbiQQHBbT "iB+mH Hvmb27mH7Q" M HvxBM; +QMi"

ke



kX S2°7Q°'K M+2 1p Hm iBQM J2i B+b kXeX hBK2 BM _ M;2 UhA_"

6B;m 2 kX9, *o: /B ;7 K M/ xQM2 /2b+ BTiBQM

kXehBK2 BM _ M:2 UhA_V

hBK2 BM _ M;2 UhA3V272'biQ i?2 T2 +2Mi ;2 Q7 iBK2i? i T iB2Midb ;
2K BM rBi?BM i ";2i " M;2 ivTB+ HHv dy iQ R3y (K;f/H)X h?Bb K2i B+ (
pB2r Q7 ;Hv+2KB+ +QMi QH M/ Bb rB/2Hv mb2/ BM +HBMB+ H /B #2i2b I

hBK2 "2HQr _ M;2 WHHBX2 #Qp2 _ M;2URAIinV2 BMbi M+2b Q7 ?2vTQ;HvV-
M/ ?2vT2 ;Hv+2KB - "2bT2+iBp2HvX 6Q QTiBK H "2;mH iBQM- Bi Bb ;2M
2t+22/ dyW M/ h"_ "2K BM #2HQr 9WX

kd



kX S2°7Q°'K M+2 1p Hm iBQM J2i B+b kXeX hBK2 BM _ M;2 UhA_"

6B;m 2 kX8, hBK2 BM _kM;2 THQib (

k3



j X .B #2i2b@ 2H i2/ 2b2 +7?

~

h?2bBb ;"QmT R, .B #2i2b "2b2 "+7?

h?2bBb AXR

A/2p2HQT2/ K2i?Q/b iQ /2i2+i T?vbB+ H +iBpBiv Q7 /B #2i2b
K2i?Q/bX

h?2bBb AXRXR

A?p2/2p2HQT2//Bz2 2Mi K2i?Q/b mbBM; +QMb2 p iBp2 "iB
/2i2+i T?vbB+ H +iBpBivBM + b2 Q7 bvMi?2iB+ T iB2Mi/ i X
Q7 T?vbB+ H +iBpBivBM i?Bb b+2M "BQ Bb TQbbB#H2 mbBM
h?2bBb AXRXK

A? p2 /2p2HQT2/ K2i?Q/b iQ "'2+Q;MBx2 T?vbB+ H +iBpBiv

'iB}+B HBMi2HHB;2M+2 bQHmMIiBQMbX A ? p2 +QKT "2/i?2 "2
im~M2/ Qmii? iBM+ b2 Q7 "2 H/ i i?2mb ;2 Q7 QMHv i?2 #H
Abm++2bb7mHHvV 2ti2M/2/i?2 T?vbB+ H +iBpBiv /2i2+iBQM b
r2HHX *QK#BMBM; #HQQ/ ;HM+Qb2 M/ ?2 i “i2 /i T QpB/2
Q7 T?vbB+ H +iBpBivX

h?2bBb AXRXj
A? p2 /2KQMbi® i2/i? i mbBM; "2+m > "2Mi M2m™ H M2irQ Fb +
i? M bBKTH2 K +?BM2 H2 "MBM; H;Q Bi?Kb iQ /2i2+i T?vbBH+H
#HQQ/ ;HM+Qb2 H2p2H /i - ?2 i “i2 /i - M/ Qi?2 /2°'Bp2/ K
i?72b2 M2irQ ' Fb /Q MQi "2[mB 2 Mv T 2T Q+2bbBM;X

T iB2Mib

1+B H BN
h?2 "2bn
QMHV #

BM + b2
bmHib iC

RQ/ ;HmM-

QHMIBQ
b iBb7

M T Q/r
H +iBp
Q/ HBIB

h?2bBb AXKk

A? p2/2p2HQT2/ M

"iB}+B HBMi2HHB;2M+2@# b2/ bQHmMIiBQM i? i +

QMHv ++2H2QK2i2 /i X h?Bb bQHmMIiBQM Bb mb27mH iQ /2|2 "' KBM2
+ "#Q?v/  i2b-r?B+? FMQrH2/;2 Bb 2bb2MiB H7Q" Mv /B2i 'v|/2+BbB(
s HM+Qb2 +QMi"QH bvbi2KbX

h?2bBb AXkKkXR

A? p2 /2KQMbi® i2/i? i Bi Bb TQbbB#H2 iQ +'2 i2 T2 bQM HBb2/ ;2L
i?72 T iB2Mib # b2/ QM i?2 ;Bp2M T iB2Midéb / i b2iX ++Q /BM; iQ i?2
bm{+B2MiiQ T'QpB/2 bQT?BbiB+ i2/ "2bmHib BM 2 iBM; ;2bim 2 "2+Q;
h?2bBb AXkXk

A ? p2 /2KQMbi® i2/i? i Bi Bb bm{+B2Mi iQ mb2 QMHvV QM2 /|v Q7 [/ i

BMi2HHB;2M+2@# b2/ K2i?Q/i? i+ M /2i2+i 2 iBM; ;2bim 2b rBi? ++m

kN



jX .B #2i2b@ 2H i2/ "2b2 "+?

h?2bBb AX]

A? p2/2p2HQT2/ "2BM7Q +2K2Mi H2 "MBM;@# b2/ #HQQ/ :Hm
iB2MibX h?2 /2p2HQT2/ bQHMIBQMb mb2 QMHvV #HQQ/ ;HmM+Q
b2MbQ b rBi? b iBb7 +iQ v "2bmHib ++Q /BM; iQ i?2 /2}M2/ K2

h?2bBb AXjXR

AM 2tT2 BK2Mib mbBM: b2p2° H KQ/2Hb- A ? p2 /2KQMbi  i2/
7Q° i?2 #HQQ/ ;HM+Qb2 "2:mH iBQM T Q#H2K M/ /KBMBbi2"
iQ "2:mH i2 #HQQ/ ;HM+Qb2 H2p2HX A ? p2 /I2KQMbi  i2/ 2p2
HBKBi2/ iBK2 2Q BXQM BM i2 Kb Q7 /i - Bibm++2bb7mHHv 2
2Q°BXQM B7i?2i  BMBM:/ i +Qp2°2/ ;QQ/ 2T 2b2Mi iBQM
+QM/BiBQMbX

h?2bBb AXjXk

AI2KQMbi  i2/i? ii?2 mb :2 Q7 i?2 KBtim 2 Q7 #mKT “2r */ 7
7mMM+iBQM BM i?2 H bi H v2 Q7 M2m> H M2irQ Fb T QpB/2b i
HiBQMX A HbQ T Qp2/i? i/22T2 M2irQ Fb T2 7Q K2/ #2ii2

1+Qb2 +(
b2 p Hm
i"B+bX

? 11?2 S
BM; i?2 ¢
B7i?2
im TQH i
D7 #HQQ

MM+iBQI

P2 #2bi

BM i?Bb

SmM#HB+ iBQMb "2H2p MIRQ k29 i?2ICH 8-(C k*e- Cj C X

jy



iX .B #2i2b@ 2H i2/ "2b2 “+? jXRX *? Ti2  Pp2 pB2r

.B #2i2b K2ZHHBimb Bb +? " QMB+ /Bb2 b2 z2+iBM; KBHHBQMb rQ H/r|
H iBQM Q7 #HQQ/ ;Hm+Qb2 H2p2Hb /m2 iQ BMbmHBM /2}+B2M+v Q" "2bB
+QMiBMMQmb KQMBiIiQ BM;- iBK2Hv BMbmHBM /KBMBbi® iBQM- M/ i -
T?vbB+ H +iBpBiv M/ /B2i 'v BMi F2X AM "2+2Mi v2 "b- BMi2HHB;2Mi |
H2 "MBM; ? p2 b?QrM T"QKBb2 BM bbBbiBM; #Qi? T iB2Mib M/ ?22 Hi?H-
i?72b2 +QKTH2tp "B #H2b KQ'2 2z2+iBp2HVX

h?Bb +? Ti2"  T'2b2Mib Kv "2b2 "+? QM /2p2HQTBM; K +?BM2 H2 "MBN\
#2i2b "2H i2/ +? HH2M;2bX h?2 7Q+mb Bb QM +°2 iBM; BMi2HHB;2Mi-
bmTTQ i T2'bQM HBx2/ KQMBIQ'BM; M/ miQK i2//2+BbBQM K FBM;X |
BKiQ 2M? M+2 ;HmM+Qb2 +QMi'QH- “2/m+2 T iB2Mi #m /2M- M/ +QMi B
#mBH/BM; M "iB}+B HT M+ 2 b bvbi2KX

JXR*? Ti2 Pp2 pB2r
h?2 +? Ti2° Bb Q'; MBx2/ BMiQ i?°22 K DQ" “2b2 “+? /B 2+iBQMb,

C S?vbB+ H +iBpBiv /2i2+mBBQA,2+Q;MBiBQM Q7 T?vbB+ H +iBpBiv B
/2 °bi M/IBM; #HQQ/ ;HmM+Qb2 ~m+im iBQMb M/ 7Q b 72 BMbmHBM /Q
/2i2+i T?vbB+ H +iBpBiv 7 QK bvMi?2iB+ M/ 2 HrQ H// i mbBM;
U*QMIiBMmMQmb :HmM+Qb2 JQMBIiQ'BM;V M/ ?2 i~ i2bB;M HbX "Qi?i
Ip M+2/ "2+m > "2Mi M2m~> H M2irQ Fb U_LLbV r2 2 2KTHQv2/X

C :2bim'2 /2i2+iBQM 7Q"° 7QO/BM2VE2,i2 BMi F2 iBKBM; Bb + ' m+B H [
BMbmHBM "2;mH iBQMX A /2bB;M2/ M +iBpBiv "2+Q;MBiBQM TBT
b2MbQ b U ++2H2 QK2i2 b- ;v Qb+QT2bV iQ miQK iB+ HHv /2i2+i 2
"2 QTiBKBx2/7Q /2THQVK2MiBM r2 ° #H2 /2pB+2b bm+? b bK “ir i+
mb2 72 bB#H2X

C _2BM7Q +2K2Mi H2 "MBM; 7Q° BMbMHBMN) BZQMi QBIM7Q +2K2Mi H2
# b2/ +QMi QH bvbi2K iQ miQK i2 BMbmHBM /QbBM; /2+BbBQMb m
bvbi2KH2 "MbQTiBK HBMbmHBM TQHB+B2bi? Qm;? bBKmH i2/ BMi
Qz2'BM; 7QmM/ iBQM 7Q +HQb2/ HQQT ;Hm+Qb2 "2;mH iBQMX

i Xk LQP2H *QMi'B#miBQMb
h?2 BMMQp iBp2 bT2+ib Q7 i?Bb "2b2 "+? +? Ti2 " BM+Hm/2,

CJmMHIBKQ/ H /i BMi2; hiRQWyvbB+ H +iBpBiv /2i2+iBQM KQ/2Hb BM
M/ 22 i i2 /i - 2?B;?HB;?iBM; 2Qr ?2i2°Q;2M2Qmb /i bQm +2b +
Qi?2  BM BKT QpBM: T2 7Q K M+2- 2bT2+B HHv mM/2 "2 HHB72 +(

C _2+m "2Mi M2m" H M2irQ Fb 7Q  i2KTQAH2K@/NBIBM2,i? i LLDb-
T "iB+mH "Hv: | M/ GahJ “+2?Bi2+im 2b-QmiT2 7Q K +H bbB+ H JG
+iBpBiv T ii2"Mb 7°QK iBK2 b2°B2b /i X h?Bb Bb 2bT2+B HHv "2H
2MpB QMK2MibX

Cqg2  #H2# b2/ 7QQ/BMi F2 2+ @MBIBQMH2/ bQHMIBQM mb2b QMHYvV
2i2 /i -2HBKBM iBM; i?2 M22/7Q BMp bBp2 ;HM+Qb2 Q  /B2i 'VHQ
r2°2b?2QrMiQ T2 7Q K r2HH-bmTTQ iBM; BM/BpB/m HT iB2Mi + HB
mMMBp2'b H KQ/2HX

iR



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

C _2BM7Q +2K2Mi H2 "MBM; R? KBMPHEHBM +QMi QH bvbi2K mb2b TQF
M2irQ Fb i’ BM2/ pB S QtBK H SQHB+v PTiBKBx iBQM USSPV QM p
i"QHH2  +?B2p2b ?B;? hBK2@BM@_ M;2 UhA_V ;Hm+Qb2 “2;mH il
K2i #QHB+ +QM/BiBQMbX

CoHB/ i BQM QM "2 H M/ bvMi?2iBHH K@/2ZHp r2°2 2p Hm i2/ QM #Qi?
i?72iB+ bBKmH iBQMb M/ 2 HT iB2Mi/ i b2ib U2X;X-P?BQ hR.J- .R
"B+b bm+? b I*- 6R@b+Q 2- T'2+BbBQM- M/ hA_r2°2 mb2/ iQ #21|
"2p2 HBM; "Q#mbi M/ +HBMB+ HHv "2H2p Mi "2bmHibX

AM bmKK “v- i?Bb +? Ti2  Qz2'b M 2M/@iQ@2M/ /2KQMbi> iBQM Q7 ?
bbBbi BM p "BQmb bi ;2b Q7 /B #2i2b K M ;2K2Mi 7°QK HB72bivH2 i +I
/QbBM:X h?2 bQHMIBQMb T 2b2Mi2/ "2 MQi QMHvV i2+?MB+ HHv MQp2|
J2THQVK2Mi BM r2 * #H2 /2pB+2b M/ +HBMB+ H bvbi2KbX

iXj S?vbB+ H +iBpBiv /2i2+iBQM

iXjXRQ H

h?2 K BM Q#D2+iBp2 Q7 Kv "2b2 “+2 r b iQ BMp2biB: i2 r?2i?2" Bi Bb T
H2 "MBM: # b2/ bQHMIBQMb iQ /2i2+i +? M;2b BM #HQQ/ :Hm+Qb2 H2p?2
r?2i?2° //BiBQM H /i "2 M22/2/ 7Q i?Bb Tm TQb2X A :2M2  i2/ QM2
i FBM; BMiQ ++QmMiirQ BKTQ i Mi bT2+ibX h?2 } bi bT2+ir biQ #2 #
b2i BM "2 H HB72 BM T iB2Mib rBi? b 72r b2MbQ'b b TQbbB#H2- r?BH
+'2 i2 bBKmMH iQ iQ ? p2 H ;2 KQmMi Q7 bvyMi?2iB+ /i p BH #H2 7
K2 bm 2K2Mib + M #2 2tT2MbBp2- bQ #mBH/BM; i?2 bBKmH iQ r b Q7
mb2/i?2 bBKmH i2/ /i b2i 7Q i?2 } bi 2tT2 ' BK2Mi H i2bibX A +QMiBMn
KQ'2 "2 H T iB2Mi /i # b2bX A TTHB2/ i?2 2tT2 B2M+2 ; BM2/ 222 iQ
i?72 bBKmH iQ° M/ HbQ 2tT2 'BK2Mi2/ rBi? /Bz2 '2Mi K +?BM2 H2 "MBM;
M Hvb2/i?2 ' 2bmHibQ7i?2 ?B;?Hv+QMi'QHH2/T iB2Mi K2 bm 2K2Mib B
i?2 BMi"Q/m+iBQM Q7 i?2 T QD2+iX Ai?2M 2ti> +i2/ //BiBQM H 72 im 2b
M/ mb2/i?22b2 M2r 72 im 2 p2+iQ b iQ T2 7Q K 7m i?2  i2bib QM "2 H T
rbiQ BMi2;  i2 M/ 2ti2M/ i?2 C +Qj#yp DBXKHBOPQR) QM :Bi>m# rBi? i?2 T i
bBKmH iQ X h?Bb bBKmH iQ  ;2M2" i2b pB im HivT2 R /B #2i2b T iB2Mil
BMTmi Q7 BMbmHBM /QbBM; # b2/ QM i?2 ;Bp2M T ~ K2i2 b-r?22'2i?2* K
# bBHRX JVT BK "v;:Q Hr biQ 2ti2M/i?Bb bBKmH iQ  rBi? +QMiBMmQn
b2MbQ  U*:JaV KQ/mH2 i? i ;2M2" i2b MQBbB2 - KQ 2 "2 HBbiB+ bvMi?2
i?2M mb2 i?2 BMi2; i2/ bvbi2KiQ + 2 i2 /i b2iXAi?2M T2 7Q K T2 7¢(
K +?BM2 H2 "MBM; H;Q Bi?KbX

iX]XKAMi"Q/m+iBQM

B #2i2b K2HHBimb U.JVBb +? QMB+K2i #QHB+ /BbQ /2  HBMF2/iQ i?2
UhR.JVBb M miQBKKmM2 /Bb2 b2i? i+ M "Bb2 # mTiHv M/ Bb BM~m2
MMB/2MiB}2/ 7 +iQ bX AM +QMi" bi- hvT2 k .J Uhk.JV ivTB+ HHvV /2p2HQ
M/ T?vbB+ H BM +iBpBiv b bB:MB}+ Mi 'BbF 7 +iQ bX hk.J Bb Q7i2M m
rBi? T iB2Mib 7 2[m2MiHv /Bb+Qp2 'BM; i?2B" +QM/BiBQM i? Qm;? bvK"
(jKX S?vbB+ H +iBpBiv Bb 2bb2MiB H BM /B #2i2b i°2 iK2Mi- #2M2}iB
T iB2MibX 6Q  BM/BpB/m Hb rBi? hR.J- "2;mH ~ 2t2 +BbR)2MRA?M+2b ;H\
BMi2MbBiv Q7 2t2 +Bb2 Bb HbQ + BiB+ H7Q i?2b2 T iB2MibX >B;? BMi?2
"2 +QMbB/2°2/b 72 i? M+QMiBMmQmb 2t2 +Bb2 #2+ mb2 i7JPXHQr2" i?
>Qr2p2 - 2M: ;BM; BM mMTH MM2/ 2t2 +Bb2 + M #2 ? x "/Qmb B7 MQi |

jk



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

BMbmHBM i?2° TvX aT2+B}+ HHv- BMbmHBM Qp2'/Qb2 K v Q++m  BM B
BMbmHBM /Qb2b 7Q  2t2°+Bb2Q M2;H2+iiQmT/ i2BMbmHBM TmKT b2iil
iQ b2p2 2 ?2vTQ;HV+2KBIYXTBRQ/IBb#2iB+b- ?2vTQ;Hv+2KB Bb + BiB+ F
/I2+HBMBM; ;Hm+Qb2 H2p2Hb + M i'B;;2" F2iQ +B/QbBb- TQi2MiB HHv
BM i?2 b?Q i i2° KX h?2°'27Q°2- Bi Bb+ m+B HiQ + "27mHHv +QMbB/2"
2bT2+B HHv rBi? b2KB miQK i2/ i?2° TB2b HBF2 _B&X¥mHMB MnTWK TBHA TH
;HmM+Qb2 +QMi " QH- +QMi"QH H;Q Bi?Kb Kmbi +QMbB/2" i?2 T iB2Mib6b
i? i+ M /2i2+i 2t2°+Bb2 2p2Mib "2 + m+B H7Q T ' 2p2MiBM; ?2vTQ;Hv+2
"22°Q°bBM "2TQiBM; Q" + H+mH iBQMb #v T iB2MibX 1t2°+Bb2 BM/m-
U":VH2p2Hb Q++m  rBi? DbHB;?i/2H v- #mi i?2 BKT +i Q7 T?vbB+ H +iE
HbimTiQ 93 ?Qm'b 7i2° 2t2 " +Bb2-/2T2M/BM; QM i?2 BMi2MbBiv M/ /
/IBb+mbb2/{e88MdAX IM/2 bi M/IBM; i?2 BKT +i Q7 p 'BQmb T?vbB+ H +iBpBE
iBK2Hv BMi2 ' p2MiBQMb BM #HQQ/ ;HM+Qb2 +QMi QHX

bB;MB}+ Mi +? HH2M;2 7Q" "2b2 "+?2°'b Bb /2p2HQTBM; H;Q Bi?Kb
T?vbB+ H +iBpBiviQ2M? M+2/2+BbBQM K FBM; M/i 2 iK2ZMiBM T "iB
U":V +QMi QH bvbi2KbX h?2 /B{+mHivBM/2p2HQTBM; i?2b2 H;Q Bi?Kb
/i M/i?227°2[m2MiH +F Q7 T iB2Mi +QQT2" iBQMX >Qr2p2°-i?2°2 Bb
iB2Mib M/ i?2 BM/mbi'v7Q ?B;?@[m HBiv T?vbB+ H +iBpBiv /2i2+iBQ!
/12+BbBQM K FBM;-T 'iB+mH "Hv BM BMbmHBM TmKT i?2° TvX JQ/2"M B
QM i?2 "iB}+B HT M+'2 bU SV +QM+2Ti- r?B+? +QMbBbib Q7 i?°22 K E
Qmb :HM+Qb2 JQMBIiQ BM; avbi2K U*:JaV 7Q i +FBM; ": H2p2Hb- M BN
BMbmHBM- M/ /p M+2/ +QMi " QH H;Q Bi?KbX hvTB+ HHv- §3vbi2Kb B
_iNX g?2M //BiBQM H b2MbQ'b "2 MQi p BH #H2- bm+? b #Q/v rQ M
;0121 ++2H2 QK2i2°'b UAM2'iB HJ2 bm 2K2Mi IMBib- Q" AJlb-r?B+? BM
Qi?2° KQiBQM b2MbQ bV Q  ?2 i " i2U>_ V b2MbQ b rBi?BM i?2 *:Ja Q"
rviQ/2i2+i T?vbB+ H +iBpBivBM mb2 b Q7 i?2b2 bvbi2Kb Bbi?"Qm;?i-
i?72 K BM +? HH2M;2 Bb i?2 /2H v BM "2~2+iBM; i?2 2z2+ib Q7 2t2 +Bb:
/1"2bb i?Bb HBKBi iBQM- AJI M/ >_bB;M Hb+ M b2 p2 bp Hm #H2 bm
M Hb- bi?2v+ M ++m’ i2Hv BM/B+ _i 9yl DB +2H Q+ MBBBBW (- B/2MiB7vB N
+i2;Q° BxBM; T?vbB+ H +iBpBiv #v ivT2 M/ BMi2MbBiv "2 + m+B H +Q
KM ;2K2MiX LmK2 ' Qmb bQHmMiBQMb "2 p BH #H2 BM i?Bb "2 - T "iB+n
J2 bm 2K2Mi IMBi UAJIV b2MbQ "b- 9 XBb2mBM2/ BoOMM+2K2Mi BMpQHp2b
AJlb bT2+B}+ HHv iQ /2i2+i M/ +H bbB7v T?vbB+ H +iBpBiv BM /B #2iB
(9)X h?2mb2 Q7 AJIb Bb T "iB+mH "Hv /p Mi ;2Qmb ;Bp2M i?2 T 2p H2I
M2m QT i?v U* LV BM BM/BpB/m Hb rBi? /B #2i2b- +? ~ +i2 ' Bx2/ #v mi
ULaV/vb7mM+iBQM M/ M 2H2p i2/ "2biBgX?2 "i i2 U>_V (

* /B + miQMQKB+ M2m QT i?v U* LV- +QKKQM HQM;@i2 'K +QKTH
/B #2i2b- + M /IBKBMBb? i?2 T 2/B+iBp2 ++m” +v Q7 ?2 i " i2 bB;M Ht
/IB #2i2b K2ZHHBIimb9BXR>QV2p2 - i?2 "2H iBQMb?BT #2ir22M * L- #HQQ/
H2p2Hb-":p "B #BHBiv U":o0V- M/ ?2 i i2p B #BHBivU>_oV Qp2 i?2
Bb MQi v2i 7TmHHvV mM/2 biQQ/X //IBiBQM HHv- bQK2 bim/B2b BM/B+ i2
*L-> - M/ >_0 2[mB 2 7m i?2° BMpXbiBQbhBQRM #H2 +iBpBiv KQMBIiQ"
i?72 K "F2i /Q MQi HHQr mb2'b iQ ++2bb " r AJIYYIX- HBiM@M2P B K2

/2pB+2b- HBF2 i?2 1KT iB+ 19-/Q Qz2  ++2bbiQ ~rAJI/i-i?2B" ?B;
la.V K F2b i?2K H2bb ++2bbB#H2 7Q° T2QTH2 rBi? /B #2i2bX *QMp2'b
T QpB/2 22 i i2U> _V /i rBi? b KTHBM; BMi2'p HQ7 iH2 bi8 KBMm

M/ Qz2  +QMp2MB2Mi /i ++2bb- 2Bi?2 /B '2+iHv 7°QK i?2 /2pB+2 Q°
TTbh- b ?B;?HB;Q@XEBMREb 8 KBMmi2 b KTHBM; BMi2'p H2M #H2b i?2 n
+QK#BM iBQM rBi? *:Ja bB;M Hb iQ bb2bb T?vbB+ H +iBpBivX "iB}+E
? p2 b?QrM i?2B" 2z2+iBp2M2bb BM B/2MiB7vBM; T ii2 " Mb + Qbb p BQ
2M;BM22°BM;- b /2KQMbi™ i2/ #v _Bian/BBEmMEFR_BRK h?2b2 iQQHb "2

j]



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

HbQ mb27mH BM /B #2i2b i'2 iK2Mi-r?2°2 A ? b T'Qp2M /p Mi ;2Qmb
HBFE®Bjf 89 88 8¢X 1z2+iBp2Hv K M ;BM; hR.J "2[mB"2b T2 bQM HBx
BMbmHBM i?2" Tv-/B2i- M/ T?vbB+ H +iBpBivX JQMBIiQ'BM; T?vbB+ H
;HV+2KB+ +QMi " QHX >Qr2p2°-i° /BiBQM H K2i?Q/b Q7i2M 7 HH b?Q"i
BMbB;?ib- H2 /BM; iQ i?2 2tTHQ  iBQM Q7 BMMQp iBp2 bQHmMIiBQMbX A
L2irQ Fb U_LI8N?(p2 2K2;2/ b T QKBbBM; iQQH 7Q  /2i2+iBM; M/ M
+iBpBiv T ii2Mb BM BM/BpB/n83¥b rBi? hR.J (

_LLb "2bT2+B}+ HHv /2bB;M2/ 7Q T Q+2bbBM; b2[m2MiB H/ i M/ 2
TQ H/2T2M/2M+B2b BM ?mK M KQp2K2MiX h?Bb K F2b i?2K B/2 H7Q" E
+iBpBiB2b- 77 QK bBKTH2 i bFb HBF2 r HFBM; iQ KQ 2 +QKTH2t 2t2 +B
_LLb HHQrb i?2K iQ + Tim 2 /vM KB+ +? M;2b BM +iBpBiv M/ /IBbiBM;
/Bz2 2Mi +iBpBiB2b rBi? 2K "F #H2 T'2+BbBQM- r?BBREX HbQ T " QpB/BN

AM bmKK “v-i?2 mb2 Q7 _LLb Qz2'b TQr2'7mH M/ 2{+B2Mi bQHMIiBC(
BM; M/ M HvxBM; T?vbB+ H +iBpBiv BM hR.J T iB2MibX h?Bb TT Q +
2M? M+BM; Kv mM/2 bi M/BM; Q7 BM/BpB/m H +iBpBiv T ii2 "Mb- H2 /B
2z2+iBp2 hR.JK M ;2K2MiX

"b2/QMi?2BM7Q K iBQM M/ 2b2 "+? T°'2b2Mi2/2 "HB2 -Bi+ M #2 +
bB;M H- br2HH bi?2 +QK#BM iBQM Q7 *:Ja M/?2 i  i2U> VbB;M Hb-
7Q /2i2+iBM; T?vbB+ H +iBpBivX AMi?Bb bim/v- Kv;Q Hb BM+HmM/2 /2p
B/2MiB7v T?vbB+ H +iBpBiv#v M HvxBM; 2Bi?2 i?2*:JabB;M H HQM2 (
M/ >_ /i BM #BM v K MM2" U/2i2°KBMBM; i?2 T'2b2M+2 Q° #b2M+2
h?2b2 H;Q Bi?Kb b?Qr bB;MB}+ MiTQi2MiB H-T "iB+mH "Hv BM +HQb2.
Ai Bb BKTQ i MiiQ MQi2i? i- ii?Bb BMBIB Hbi ;2 Q7 Kv '2b2 "+?2-i?27
T'2b2M+2 Q7 T?vbB+ H +iBpBivrBi?Qmi + i2;Q ' BxBM; BibivT2X

iXjXjavMi?2iB+ . i b2]

A 2KTHQv2/ bvMi?2iB+ /i ;2M2" i2/ #v M 2ti2M/2/ p2"bBQM Q7 i?2 C -
(eyX g?BH2 i?2 bBKmH iQ°  miBHBx2b i?2 * K#'B/;2 KQ/2H b Bib # bBb-
T?vbB+ H +iBpBiv bm#KQ/2H- r?B+? Bb M 2ti2MbBQM +QKT®ERZ/ iQ i?2
Jv bim/v miBHBx2/ i?2 bBM;H2 ?Q KQM2 pB'im HT iB2Mi TQTmH iBQM-
BMbmHBM b i?2bQH2 +QMi"QH BMTmiX h?2b2 pB 'im HT iB2Mib-iQi H
M/ p HB/ i2/ 7Q°  hvT2 R .B #2i2b J2HHBimb UhR.JV # b2/ QM jX8 / v (
S M+ 2 b U SV bemXvi?2 bBKmH iQ°- Q B;BM HHv Tm#EABPI2BIQM :Bi>n
M#EX+QKIT2i2D +Q#W-hBbn@BBM bQm +2X hQ 2M? M+2 i?2 "2 HBbK Q7
A BMi2;" i2/i?2 *QMiBMmMQmb :Hm+Qb2 JQMBIQ BM; aah BMiQ*i:daV KQ
bBKmH iQ X

h?2 bBKmH iQ™> Qz2 b bi® B;?i7Q°r '/ T K2i2'Bx iBQM QTiBQMb 7Q" -
BMbmHBM BMi F2X A K BMi BM2/ i?2 /27 mHi b2iiBM;b Q7 i?2 bBKmH
"2;BK2Mb- miBHBxBM; * M/QKBx iBQM 7Q" #Qi? i?2 iBKBM; M/ [m MiBiE

Ch?2 iBK2b Q7 K2 H+QMbmKTiBQM ~ M/QKHv p "B2/ #2ir22M @jy KBI
rBi? 2bT2+iiQ T 2b+ B#2/iBK2bX h?2 /27 mHiiBK2 BMbi M+2b BM i
7 bi ie K-HmM+? i RKTK M/ /BMM2  ie TKX

Ch?2 KQmMi Q7 #°2 F7 bi rRly l§ 2)iX 8

Ch?2 KQmMi i HmM+? p B2/ R2i(22M dN

Ch?2 KQmMi i /BMM2 p B2/ #Ryrg2M RRd

Ch?2/m iBQM Q7 T?vbB+ H +iBpBivp B2/ #2ir22M jy KBMmi2b iQ N\
Ch?2 #HQQ/ ;HM+Qb2 H2p2H ii?2 #2;BMMBM; Q7 K¥2(KvfpG)K2/ #2ir2:

i9



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

6B;m 2 jXR, C +Q#b bBKmH iQ  KQ/2H QmiTmi BM/B+ iBM; i?2 T?vbB+ H
QM }t;m 2-rBi?2Qmi *:Ja UiQTV M/ rBi? *:Ja U#QiiQKYV

AM+Q TQ iBM; i?2*QMiBMmMQmb :Hm+Qb2 JQMBIiQ BM; avbi2K U*:Ja
#HQQ/ ;HM+Qb2 U":V QmiTmi ;2M2" i2/ #v i?2 bBKmH iQ X M 2t KTH2
BHHmbi i2/ PMR6B ;K BMi BM2/ "2 HBbiB+ b KTHBM; iBK2- rBi? i?2 #H
bBKmH i2/ #v i?2 *:J b2MbQ K2 bm 2/ 2p2 v }p2 KBMmi2bX

h?2 bvMi?2iB+ /i ;2M2° iBQM T Q+2bb T°'Q+22/2/ b 7QHHQTrb,

A M/QKHv b2H2+i2/ RjpB'im HT iB2Mib 7 QK i?2 p BH #H2 TQQH Q
;2M2° i BQM T ' Q+2bb- AF2Tii?2 T ~ K2i2'b Q7 i?2b2H2+i2/ pBim HT iE

6Q 2 +? T iB2Mi-i?2bBKmH iBQMbT MM2/e9y/ vbX _ i?2 i? M+QM/
bBKmH iBQM- 2 +2 / vr b bBKmH i2/ b2T ~ i2Hv Qp2° k9@?Qm T2 BQ.
TQBMib T2 / vX A miBHBx2/ bHB/BM; rBM/Qr Q7 R8 b KTH2 TQBMib i
rBi?BM i?2 bHB/BM; rBM/Qr r2°2 BM/2t2/ 7' QK y iQ R9- vB2H/BM; kd9 /
bHB/BM; rBM/Qrr b 7m i?2  /BpB/2/ BMiQ i? 22 bK HH2  BM+HmbBp2 rB|
+QMb2+miBp2 b KTH2b rBi? BM/2t2b y iQ 9- 8 iQ N- M/ Ry iQ R9- "2bT2
rBM/Qr- A 2ti” +i2/jk 72 im 2bX h?2 ;"QmM/ i ' mi? Q7 i?2/ i b2i Bb QmiH

Ch?2 T iB2Midob #Qwcr2B;?i
Cl1M/@iQ@2M/ #HQQ/ ;HmMmW€QR2MZpdH +? M;2
d= bg14) bg0) UjXRYV

Ch?2 #HQQ/ ;HmM+Qb2 H2p2H p "B iBQM #2ir22M +QMb2+miBp2 b KTH
i?721°0iQ /2  /Bz2 2M+2b Q7 #HQQ/ ;Hm+Qb2 H2p2Hb- /2}M2/ b

dp(i) = bgi+1) bgi) UjXkV

i8



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

7Q° MW :::13c
Ci1M/@iQ@2M/ #HQQ/ ;HM+Qb2 H2p2H +? M;2 BM HH BM+HmbBp2 bH
dpp(i) = bg5i +4)  bg5i) UjXjVv
7Q° MW :::2¢cC

Ca2+QM/ Q' /2" +? M;2b Q7 i?2 #HQQ/ ;HM+Qb2 H2p2H- +QKTmi2/ 7 (
rBi? i?72 7Q KmH
dp(i +1) dp(i)

ap(i)
bgi+2) 2 bgi+1)+ bgi)

Ujxov
7Q° MW :::12c
C h?2 /2+Bd&eB@MB+? Bb mb2/ b ;"QmM/ i mi? i?2 " Qm;?2Qmi i?Bb bim/vX

h?2 2MiB 2/ i b2i +QKT Bb2b k-kdN-e3y 2Mi B2b- rBi? N8W 2T 2b2M
+ iBM; MQ +iBpBiv UyVv- M/ i?2 2K BMBM; 8W BM/B+ iBM; +iBpBiv Ul
BK# H M+2-i?2 T'Q#H2K + M #2 +H bbB}2/ b M MQK Hv /2i2+iBQM i bF

IXj]X9%2bi2/ KQ/2Hb QM bvMi?2iB+ / i b2i

h?Bb bim/v 2M+QKT bb2b 2B;?i /BbiBM+i K +?BM2 H2 "MBM; H;Q Bi?K
KmHiBTH2 p2 ' bBQMb QrBM; iQ p "VBM; T ° K2i2  b2iiBM;b- +mHKBM iB
"2HQr- AT ' QpB/2 /2b+ BTiBQMb Q7 i?2b2 KQ/2Hb HQM; rBi? i?2B" mMB

C GQ;BbiB+ _2;(2)bBBM K tBKmK Ryyy Bi2' iBQMb- M/ Gk@ivT2 T2M
C / "QQbi*H bUB}2V €9 rBi? K tBKmK 8y i'22bc

C .2+BbBQMh 22 *B. dbiB}28B(e¢ rBi? MMHBKBi2/ i°22 /2Ti? M/ HH /2-
HHQr2/iQ mb2 Mv QM2 Q7 i?2 72 im 2bc

C: mbbB M L Bp2U" \n2ibb ¥ Jc

CE@L2 "2bi L2B;?#Q bUBL LY EI2NbEBMD i’ 22 BKTH2K2MeNB @M (
k=5c

CamTTQ i 02+iQ" J(+dABNB2® Ryyy Bi2° iBQMb BM }p2 F2'"M2H p "B Mib
7TmM+iBQM F2 M2H UaoJRV- bB;KQB/ F2"M2H UaoJdkV-j'//2;°22 TQ
8i?7/2;"22 TQHVMQKB HF2 M2H UaJo9V M/ Ryi? /2;°22 TQHVMQKB

C_ M/QK 6Q(20R_dkrBi? Ryy i'22b U_6Vc

CJIJmHIB G v2' S22 +2Ti QMdD)2riBQ? FIYm™ ?B//2M H v2'b Q7 bBx2b Ryy-
M/ 8y- 2bT2+iBp2Hv- K tBKmK Ryyy Bi2" iBQMb- M/i? 22 p "B Mib
HQ;BbiB+ UJGSRV- _2GI UJGSkKV- M/i M? UJGSjVX

jXjX8 2bmHib QM bvMi?2iB+ / i b2i

h #HXR "2b2Mib i?2 +QM7mbBQM K i'Bt 7Q° HH i2bi2/ +H bbB}+ iBQM
BMi?Bbi #H2 "2 MQ 'K HBx2/ BM 2 +? "QrX h?2 +H bbB}+ iBQM + M #2
Q7 #Qi? i m2 TQbBiBp2b M/ i'm2 M2; iBp2b "2 ?B;?- ivTiB+ HHv #Qp2
+?B2p2/ ?B;?2° " i2i? MYyXNQ7 #Qi? hS M/ hL-r?BH2 ELL- / "QQbi-.2
i2bi2/ KmHIiBH v2 T2 +2Ti QM KQ/2Hb b+Q 2/ i#Qi? MQ K HBx2/ BM/B
aoJ KQ/2Hb i? imb2/ TQHVMQKB HF2 M2H TT "2MiHv T 2/B+i2/i?2 QT

je



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

h #H2 jXR, LQ K HBx2/ +QM7mbBQM K i"Bt Q#i BM2/ #v i?2 mb2 Q7 p "B

S'2/B+i2/ p Hm2

y R
GQ;_2; , yXddq;_2; , yXkkR
/ . Y X3]] / , YXRed
ELL , yXN3yELL , yXyky
.2+h™22 |, yXNNR22 , yXyyN
. mbb , YyXd3Nmbb , yXkRR
aoJR , yXdRdoJR , yXk3j
aoJk , yXd9jaoJdk , yXk8d
YI' ao0dj , yXjkdaodj , yxedj
aoJ9 , yXjRRoJ9 , yXe3N
aoJ8 , RXyywo0J8 , yXyyy
‘g 6 , yXNeR _6 , yXyjN
T JGSR , yX3edGSR , yXRje
a JGSk , yXBepGSk , yXRjd
~ JGS)] , yX393GS] , yXR8k
£ GQ;_2; , yXKkx®;_2; , yXddN
= / , YXRed [/ . YX3]]j
ELL , yXRyRELL , yX3N3
.2+h 22 |, yXReeh 22 , yK3j9
. mbb , YXKRRmbb , YXd3N
aoJR , yXk3@aoJR , yXdRe
R aoJk , yXk8doJdk , yXd9j
aoldj , yXedjaoldj , yXjkd
aoJ9 , yXe3Mo0J9 , yX|RR
aoJ8 , RXyywo0J8 , yXyyy
6 , yXydj _6 , yXNkd
JGSR , yXRj@aGSR , yX3e9
JGSk , yXRjdGSk , yX3ej
JGSj] , yXR8KGSj] , yX393

jd



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

6B:mMRBHHmMbI> i2bi?2 P*+m p2b Q7 HH +H bbB}4XijBRMHKE;/2Hb- r?
i72 "2 IM/2° *m p2 U I*V K2i'B+ p Hm2b- 2t+Hm/BM; i?Qb2 #2HQr yXd
H2+iBp2Hv BM/B+ i2 i? i i?2 _ M/QK 6Q 2bi KQ/2H 2t?B#Bi2/ 2t+2HH2Mi
I* p Hm2 Q7 yXN3X >Qr2p2 - Biéb rQ i? MQiBM; i? i ++Q /BM; iQ i?2 +I
#v h"B7QMQp 2i HEYXKYRjV (

6B:m 2 jXk, P*+m'p2 Q7 KQ/2Hb

i3



iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

6B;m 2 jXj, I*p Hm2b Q#i BM2/ #vp "BQmb +H bbB}+ iBQM K(

jXjXe_2 HS iB2Mi . i b2ib

"27Q'2 T 2b2MiBM; i?2 /i Q7 2 H T iB2Mib- Bi Bb BKTQ'i Mi iQ MQi2
;HM+Qb2 H2p2Hb HQM2r2°'2 MQ HQM;2 bm{+B2Mi iQ +?B2p2 ++m’ i2
i?2iB+ /i -r?2°2i?Bb bBM;H2 72 im 2 vB2H/2/ b iBb7 +iQ v T '2/B+iBp?Z
+QKTH2tBiv Q7 "2 HHB72 b+2M "BQb- BM/BpB/m Hp "B #BHBiv- M/ i?z
+ H M/ HB72bivH2 7 +iQ b-i?2 BM+HmMbBQM Q7 //BiBQM H 72 im 2b #2
++m° +vX KQM; i?2b2-?2 i " i2 /i T'Qp2/ T iB+mH "Hv "2H2p Mi- b
i?72 #Q/vOb +m > "2Mi bi i2 M/ T?vbBQHQ;B+ H "2bTQMb2bX Ai Bb HbQ
BM i?2 bBKmH iBQM 2MpB " QMK2Mi i? i Bb- r?2M rQ " FBM; rBi? bvMi?2il
QTTQ imMBiv iQ BM+Q TQ ™ i2 bm+? +QKTH2t T?2vbBQHQ;B+ H 72 im 2k
"2 HBbK Q7 i?2 bBKmH iBQMbX *QMb2[m2MiHv- rQ " FBM; rBi? "2 H/ i T
#mi HbQ K2i?Q/QHQ;B+ H +? HH2M;2b-r?B+? #2+ K2 QM2 Q7 i?2 F2v i

h?2 P?BQ hR.J . i b2i

h?2 P?BQ hR.J/ i b2i Bb b2KB Tm#HB+ /i b2i ++2bbB#H2 iQ "2b2 “+7?
R .B #2i2b J2HHBimb UhR.JVX AMBiIiB HHv "2H2 b2dBMQKYiR2 #AQQHBM
HM+Qb2 G2p2H S 2/B+iBQM UGBV r+B HHH2M;2T(M/2/ BM kyky rBi? /[ i 7
M //BiBQM H bBt ld#®P*%ib (

h?2 /i b2i +QKT ' Bb2b 3 r22Fb Q7 +QMiBMmMQmb /i +QHH2+i2/7 QKR
hvT2 R .B #2i2b J2HHBimb UhR.JVX h?2°"Qm;?Qmi i?2 KQMBIiQ BM; T2 B«
+QMiBMmMQmb ;HmM+Qb2 KQMBiIiQ BM; bvbi2K U*:JaV M/ 7QHHQr2/ BMbm
7Q° 2 +? T iB2Mi BM+HmM/2b +QKT 2?2MbBp2 " M;2 Q7 BM7Q K iBQM-b
sHmM+Qb2 H2p2Hb i F2M 2p2°'v 8 KBMmi2b- #HQQ/ ;HM+Qb2 H2p2Hb Q#i |
iQ°BM; Q7 #HQQ/ ;HmM+Qb2 U}M;2  biB+FbV- /KBMBbi2 2/ BMbmHBM /Qb
K2 HiBK2b HQM; rBi? + "#Q?v/ i22biBK i2b-b2H7 "2TQ i2/iBK2b Q7 +
bH22T-rQ F-bi'2bb- M/BHHM2bb- br2HH b T?vbBQHQ;B+ H/ i 7°QK}
/i bm+? bi2KT2_ d&X2 (

AM Kv bim/v- A 2ti° +i2/i?2 TQHHQrBM; /i ivT2b 7°'QK i?2 Q" B;BM H /

+QKTH2t sJG bi'm+im~ 2,

C;Hm+Qb2 H2p2H, +QMi BMb i?2 iBK2 bi KTb U/ i2 M/ iBK2 BM, ..@J
7Q K iv M/i?2*:3/ i UBMK;f/HV "2+Q /2/ 2p2°v 8 KBMmi2bc
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iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

6B;m 2 jX9, h?2rvb Q7 /i 2ti° +iBQM 7°'QK i?2 P?BQ hR.J . i b2i i
;0 T?B+ H 2t KTH2X h?2 #H +F "~ "Qrb "2T°2b2Mi k9 ?Qm°b HQM; #HQH
bi KTb- KB/MB;?iiQ KB/MB;?iX AM i?Bb 2t KTH2- 1?2 #Hm2 "2;BQMb #2F
#HQ+Fb-r?2°2 *:Ja /i r2°2 p BH #H2 M/ 2t2 ' +Bb2 r b "2TQ i2/ rBi?Q
bTQM/BM; >_ [ i X h?2 ;°22M "2;BQM 2T 2b2Mib k9 ?2Qm b HQM; / i #F
r2 2 p BH #H2-2t2 +Bb2r b 2TQ i2/ M/ i?2+Q "'2bTQM/BM; >_[ i r2°2
T 2Mi "2 +Qp2'2/#v Q M;2/ b?2/ HBM2 2T 2b2Mib b2H7 "2TQ i2/ 2t2
Im BM; r?B+?i?22t2 +Bb2? TT2M2/VrBi?Qmi+Q "'2bTQM/BM; *:JabB;N
+Qp2°2/ #v "2/ 1 b?2/ HBM2 2T 2b2Mib k9 ?2Qm b HQM; #HQ+F /m " BM; r
2p2Mi ? TT2M2/ #mi Bir b MQi "2TQ i2/ U6MQM MMQi i2/ Qmi+QK2d6VX
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iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

C 2t2 +Bb2, +QMi BMb iBK2 bi KTh Q7 i?2 #2;BMMBM; Q7 i?2 2t2 +Bb
JJ@Quuuu >>,JJ,aa 7Q K iV- BMi2MbBivp Hm2b Ubm#D2+iBp2 BMi2M
Ry-rBi? Ry i?2 KQbi T?vbB+ HHv +iBp2V-ivT2 U2t2 +Bb2 ivT2V- /n
0+QKT2iBiBp26 }2H/c

C# bBbn?2 “in” i2, +QMi BMb iBK2 bi KTbh U..@JJ@uuuu >>,JJ,aaV M
UBM #TKV "2+Q°/2/ 2p2°v 8 KBMmi2bc

C#Q/vr2B;?2i Q7 i?2 T iB2Mi 2tT 2bb2/BM F; UK2 bm 2/ QM+2 ii?2 #2
2tT2 BK2MiVX

h?2 T"TBK v +? HH2M;2 bbQ+B i2/ rBi? miBHBxBM; i?2 P?BQ hR.J/ it
i?7 i HHT?vbB+ H2t2 +Bb2 Bb b2H7 2TQ i2/X A+QM/m+i2/ M BM/2Ti?
}2H/b-i?2 "2bmHib Q7 r?B+? "2 PHBH»R2b - iR/ TBRERIX ;- T?B+ H 2T 2b2
Q7 KvIiM/BM;b7°'QK i?2 T iB2Miéb 2+Q /BM;bX Jv M HvbBb "2p2 H2/ /B
/i bi'm+im 2, MQi #Hv-i?2 /i M/ iBK2 bi KTbr2°2 +QMbBbi2MiHv p E
/Im®> iBQM Q7 i?2 2tT2 ' BK2Mi- r?BH2 i?2 *:Ja /i r2°'2 Q" ; MBx2/ BMiQ 6#
bi "iBM; iBK2b M/ /m  iBQMb- Q7i2M bT MMBM; KmHIBTH2 / vbX AM +C(
"2TQ'i2/ bTQ" /B+ HHv-rBi? p "vBM; bi "iBM; iBK2b M/ /m" iBQMbX

A B/2MiB}2/ 2t2°+Bb2 2p2Mib r?2°'2 +Q "2bTQM/BM; *:Ja /i r2 2 #b:
T "2Mi "2 +Qp2°'2/ #v Q"  M;2 /| b?2|X¥¢EXMEBB2BI 6B;XK2°2 M2;H2+i2/ /m B
2ti° +iBQM bBM+2 Kv mb2 + b2b M2+2bbBi i2/ i?2 T'2b2M+2 Q7 i?2 *:Ja
+HmM/2/ k9@?Qm  BMi2 'p Hbr?2°2 MQ T?vbB+ H +iBpBivr b 2TQi2/- b
BM ++m° +B2b BM T iB2Mi b2H7 "2TQ iBM;-bm;;2biBM; TQbbB#H2 mM 2
i° MbT "2Mi "2 +Qp2'2/ #v "2/ / b?3KABMBDIMBRI[BBRMIHV- i?72 KQmMi Q-
p BH #H2 7Q" 2ti° +iBQM bB;MB}+ MiHv /2+ 2 b2/X h?Bb “2/m+iBQM BM
7Q H i2  bi ;2b- bi?2 H;Q ' Bi?Kb/2p2HQT2/BMi?Bbbim/v+QmH/ #2 2K

hQ2Mbm™2i? i2ti° +i2// i mM2[mBpQ+ HHv "2~2+i2/b2H7 "2TQ i2/ 2t
QMHvV i?7Qb2 bK HH2 k9@?Qm” "2;BQMb UKB/MB;?i iQ KB/MB;?iV r?2°2
"2TQi2/2t2 +Bb2r2°2T 2b2MiU2X;X-i?22 #HWRI X h?22M2t2;B+QMH BM 6 E
r2 2 miBHBx2/ r?2M i?2 KQ/2HBM; Q#D2+iBp2r biQ /2i2+i T?vbB+ H +iB
bB;M HX //BiBQM HHv- A +QMbB/2 2/ + b2b r?2°2 T?vbB+ H +iBpBivr
bB;M H HQM;bB/2 +Q "2bTQM/BM; 2t2 +Bb2 2p2Mib r?2°2 2?2 i i2 U>_
M/ iBK2 bi KTbr2'2 p BH #H2 U2X;X- i?2X9X2M? B, B\QM BWM 6B ;Xti~ +iBQ
Tm'i?2° "2/m+2/i?2 bBx2 Q7 i?2 mb #H2 / i b2iX

h?mb- A? p2 2ti~ +i2/irQ 6+H2 M2/6/ i b2ib,

RX:Ja/ i BM k9 ?2Qm b HQM; #HQ+Fb r?2 2 b2H7 "2TQ i2/ 2t2 " +Bb2 ?
?20m b U2XjX96BHM2 M/ ;°22M "2;BQMbVX h?2 2t2°+Bb2 2p2Mir b bz
2t2 +Bb2r b QM;QBM;X AK /2 M 2t+2TiBQM r?2°2i?2 "2TQ i2/ +i
i? M k- Ab2ii?2 2t2 +Bb2 2p2Mi iQ yX h?2 MmK2 B+ HT QT2 iB2b
+ M #2 b22M BjMK #H2

kX:Ja/ i BM k9 ?2Qm b HQM; #HQ+Fb r?2 2 b2H7 "2TQ i2/ 2t2 ' +Bb2 ?
?2Qm'b M/ >_ /i r2°2 HbQ p BHjXH2 22X; X26BQMVX h?2 2t2 +Bb2
rbb2iiQ Rr?2'2i?2 2t2 +Bb2r b QM;QBM;X AK /2 M 2t+2TiBQM
+iBpBiv H2p2H r b HQr2"  i? M k- i?2 2t2 +Bb2 2p2Mir b b2iiQ yX h?
Q7 i?2 2ti> +i2// i b2i+ M #2 bjXXM BM h #H2

1 +?2 /i "2+Q°/7Q 2 +? T iB2Mi 7TQHHQr2/ i?Bb bi'm+im 2, (. i2 bi K
hBK2 bi KT U>>,JJ,aaV- "HQQ/ ;HmM+Qb2 U":V H2p2H 7 QK *:Ja U+QM+2Z
U> Vp Hm2 UBMi2;2 V- 1t2 +Bb2 BM/B+ iQ  UyfRV)X h?2b2 "2+Q /b r2
g2B;?i/ i -"2TQ i2/ QMHvVv QM+2 ii?2 #2;BMMBM; Q7 i?2 2tT2 BK2Mi-r
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h #H2 jXk, S'QT2iB2b Q7 i?2 +H2 M2/ /i 7°QKi?2P?BQ hR.J/ i b2imb
;HM+Qb2 72 im 2 2ti° +iBQMX

P?BQ hR.J LmK#2 Q7 hQi HiBK2
S iB2Mi UPSV A2+Q /b /m" iBQM BM / vb

PSj 89e k
PS3 kdjy Ry
PSN 89e k
PSRy jkde R k
PSR9 kdjy Ry
PSR3 89e k
PSRN dNRd k3
PSky 3RN j
PSkKR Rej3 e
PSkk Rje8 8
PSKkj O9NRY9 R3
hQi H kdykd N9

h #H2 jXj, SQT2'iB2b Q7 i?2 +H2 M2/ /i 7°QK i?2 P?BQ hR.J/ i b2i mb
Q7 T iB2Mibd #HQQ/ ;HmM+Qb2 M/ 2?2 i  i272 im 2bX

P?BQ hR.J LmK#2 Q7 hQi HiBK2
S iB2Mi UPSV A2+Q /b /m" iBQM BM / vb

PS3 kdjy Ry
PSN 89e k
PSRy jkde Rk
PSR9 kdjy Ry
PSR3 89e k
PSRN dNRd k3
PSky 3RN ]
PSkR Rej3 e
hQi H kykyk dR
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iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

h?2 .RM KQ . i b2i

h?2 .RM KQ/ i b2i +QMbBbib Q7 K2 bm 2K2Mib 7' QK ky ?2 Hi?v BM/BpB|
hvT2 R .B #2i2b J2HHBimb UhR.JV-r?B+? r2 2 Q#i BM2/ mbBM; r2 ~ #H
> "M2bb jVmM/2° MQM@+HBMB+ H+QM/BiBQMbX h?Bb bim/v 2t+HmbBp
hR.JT iB2MibX

h?2/ i b2i +QKT ' Bb2b 2H2+i"Q+ /BQ; KU1l*:V-#'2 i?BM;- M/ ++2H
bB/2 ;HM+Qb2 K2 bm 2K2Mib M/ MMQdNX/ 7(BQBQBI+HHRV2b ;; 2; i2/ p Hn
/2°Bp2/ 7°QKi?21*: bB;M Hb "2BM+HM/2/-r?B+? T°'QpB/2BM7Q K iBQN
H2p2H- #Qi? Q7 r?B+? "2 miBHBx2/BM Kvbim/vX 6m i?2°'KQ 2-i?2T iB2
bT iQ7i?2/ i b2iX

h?2 /i b2i ;2M2° HHv bT Mb 72r / vb T2 bm#D2+i UR@j / vb rBi? Q
i?72 b KTHBM; iBK2 Q7 i?2 *QMiBMmQmb :Hm+Qb2 JQMBiIQ BM; U*:JV B
7°2[m2M+v Q7 ?2 i T i2U>_V M/ +iBpBivBb R >xX >Qr2p2°-i?2/ i [m I
BM Qi?2° BMp2biB; i2// i b2ib- 2t?B#BiBM; MmMK2 ' Qmb BM+QMbBbi2M+E
> - M/ +iBpBiv '2+Q /BM;bX

h?2 # bBb Q7 Kv /i +H2 MBM; BMpQHp2/ +QMbB/2'BM; #HQQ/ ;Hm-
i?72 7Q K i, (/i2 bi KT BM uuuu@JJ@..- iBK2 bi KT BM >>,JJ,aa-": +QM
KKQHfG- ivT2 Q7 K2 bm'2K2Mi UK Mm Hf*:JaV)X 6°QK i?2 > M/ +iBpB
p Hm2b +Q " "2bTQM/BM; iQ i?2": "2;Bbi” iBQMb # b2/ QM / i2 M/ iBK2 bi

2 +?2 bm#D2+i- A Q#i BM2/ *:J /i i 8@KBMmi2 b KTHBM: iBK2- M/ >_
R@b2+QM/ b KTHBM; iBK2X
h?2 2H2+i'Q+ /BQ:; K U1*:V b2MbQ QT2 i2b i b KTHBM; 7°2[m2M

++2H2 QK2i2° i Ryy >x- Hi?Qm;?2i?2/i bi'2 KBbT QpB/2/ QM R@b2
TT QtBK i2Hv jyy /i TQBMib Q7 > M/ +iBpBiv H2p2H p Hm2b r2°2 p
“2;Bbi’ iBQMb BM i?2 2ti* +i2// i UrBi? Q++ bBQM H/i BM ++m’ +B2b

hQ //°2bb i?Bb Bbbm2- A ;2 121 >_ M/ +iBpBiv H2p2Hb #2ir22M ":
i?2 MmK2 B+ H p2° ;2 Q%i’.{\'_zl p Hnr2B@ R =1:: 300- /2T2M/BM; QM / i
p BH #BHBivVX h?2 +iBpBiv H2p2H- miQK iB+ HHv /2i2 ' KBM2/ #v i?2
J2 bm 2K2Mi IMBi UAJIV M/ >_ [ i -Bb +QMbB/2 2/ KBH/ B7 Bi 2t+22/b
_Al1lJ ;mB/2HBWXbh(?mb- A +H bbB}2/ M 2t2 +Bb2 2p2Mi +Q "2bTQM/BM;
RB7i?2 +iBpBivH2p2H r b ?B;?2 i? MyXkc Qi?2rBb2-Bir bb2iiQ yX

6QHHQrBM; /i +H2 MBM;- bim+im 2/ /i b2ibr2°2 Q#i BM2/X aBKB
/i b2i-i?22IM Hbi'm+im'2Q7 /i "2+Q'/b7Q 2 +? T iB2Mi +QKT ' Bb2/,
uuuuV- hBK2 bi KT U>>,JJ,aaV-*:Ja": H2p2H U+QM+2Mi  iBQMV->_ p
2°+Bb2 UyfRV)X h?2 "2+Q /br2°2 Q" ; MBx2/ +? QMQHQ;B+ HHv-rBi? i?:
2 "HB2bi/ i "2+Q°/2/X gq2B;?i/ i rb? M/H2/ b2T *~ i2HVvX

h #HXT "2b2Mib i?2 MmK#2™ Q7 "2+Q /b 2ti~ +i2/ bQH2HV 7°QK i?2 Q"B
MiBHBxBM; QMHv *:Ja / i X [//BDB&BM THHHwb h?2H2i" +i2// i 7 QK i?2 .RM
/1 b2iBM+Q ' TQ iBM; #Qi? *:Ja M/ >_72 im 2bX

jXjXdltTHQ 2/ J +?BM2 G2 "MBM; h2+?MB[m2b

AM i?Bb b2+iBQM- AQmiHBM2 i?2 K +?BM2 H2 "MBM; K2i?Q/QHQ;B2b 2t
i?72B° mM/2 HvBM; i2+?MQHQ;B+ HT BM+BTH2bX h?2b2 i2+?MB[m2b

a+tBFBi@H2 "M3RB# +B/HBi iBM; 2 bv T ~ K2i2'Bx iBQMX h?°Qm;? p BQ!
BM Kv T°2pBQmb BMp2biB; iBQM*BB-i ABAWKBQVIZJK BMb2 “+? # b2/ K2i?Q
b+2'i BMi?2 KQbi bmBi #H2 H;Q 'Bi?K M/ Bib QTiBK H+QM};:m" iBQME
/IBz2 2Mi K2i?Q/QHQ;B2b r2 2 2bi #HBb?2/ # b2/ QM Kv T'BQ BMp2biB;
TTHB+ iBQM Q7 bvMi?2iB+ T iB2BW b BHB2BBXK2MIPK b QM2 Q7 i?2 Q#D2Z
Q7 Kv '2b2 “+?2r biQ bb2bbi?2 +H bbB}+ iBQM 2{+ +v Q7 KQ/2Hb i* BM:
TTHB2/iQ "2 HT iB2Mi/ i - AmiBHBx2/i?2 +QM};m  iBQMb T ' 2pBQmb
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iX .B #2i2b@ 2H i2/ "2b2 “+? iXjX S?vbB+ H +iBpBiv /2i2+i

h #H2 jX9, S'QT2'iB2b Q7 i?2 +H2 M2/ /i 7°QK i?2 .RM KQ /i b2i mb2
;HM+Qb2 72 im 2 2ti° +iBQMX

‘RM KQLmMK#2 Q7 hQi HiBK2

S iB2Mi 2+Q /b /m  iBQM BM / vb
S iB2Mi R NjN e
S iB2Mi k R8d8 8
S iB2Mi j R38 k
S iB2Mi 9 Rj3j 9
S iB2Mi 8 Rjd8 9
S iB2Mi e Rkk8 e
S iB2Mi d Nee 8
S iB2Mi 3 RR3N 8
S iB2Mi N Rj8 k
hQi H 3Ndk iN

h #H2 jX8, S'QT2 iB2b Q7 i?2 +H2 M2/ /i 7°QK i?2 .RM KQ /i b2i mb2/
T iB2Mibd #HQQ/ ;HmM+Qb2 M/ ?2 i  i272 im 2bX

‘RM KQLMK#2 Q7 hQi HiBK2

S iB2Mi "2+Q /b /m” iBQM BM / vb
S iB2Mi R 383 e
S iB2Mi k R99y 8
S iB2Mi j Ree k
S iB2Mi 9 Rkee 9
S iB2Mi 8 Rk8R 9
S iB2Mie RRy3 e
S iB2Mi d 3dN 8
S iB2Mi 3 Ry33 8
S iB2Mi N 38 k
hQi H 3R9R iN
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