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>B2`KBi #2�Mi`�;2 B+? K2BM2 �m7M�?K2 BM /�b h2+?MBb+?2 >BH7br2`F �Hb �FiBp2 >2H72`BM #xrX �Hb �FiBp2` >2H72` �m7 /2`
:`mM/H�;2 /2b h>q@:2b2ix2b Uh>q@:VX 6Ƀ` /2M 6�HH /2` 6`2Bbi2HHmM; pQK q2?`@ Q/2` wBpBH/B2Mbi ;2Hi2M 7Ƀ` KB+?
72`M2` /B2 oQ`b+?`B7i2M /2b q2?`T~B+?i;2b2ix2b Q/2` /2b wBpBH/B2Mbi;2b2ix2b bQrB2 /2b wBpBHb+?mix;2b2ix2bX
A+? p2`bB+?2`2 M�+? #2bi2K qBbb2M- /�bb B+? /B2 7Ƀ` /B2 �m7;�#2M /2b h>q 2`7Q`/2`HB+?2 h�m;HB+?F2Bi #2bBix2X JBi
2BM2`  `xiHB+?2M 1BM;�M;bmMi2`bm+?mM; mM/ r2Bi2`2M lMi2`bm+?mM;2M #2B /B2MbiHB+?2K "2/�`7 #BM B+? 2BMp2`bi�M/2MX
A+? #BM Ƀ#2` /B2 o2`T~B+?imM; BM7Q`KB2`i- /2M 7Ƀ` /2M 1BMb�ix 2`7Q`/2`HB+?2M AKT7b+?mix ;2K Ľ /2` ǲ.B2Mbi�Mr2BbmM;
AKT72Mǳ xm 2`H�M;2M mM/ �m7`2+?i xm 2`?�Hi2MX
A+? #BM MB+?i pQK h>q Q/2` 2BM2` �M/2`2M BK E�i�bi`QT?2Mb+?mix KBirB`F2M/2M P`;�MBb�iBQM mM2?`2M?�7i 2MiH�bb2M
rQ`/2MX A+? #2F2MM2 KB+? xmK /2KQF`�iBb+?2M _2+?ibbi��iX
A+? #BM MB+?i KBi 2BM2` 6`2B?2Bibbi`�72 pQM 2BM2K C�?` Q/2` /�`Ƀ#2`- /B2 MB+?i xm` "2r ?`mM; �mb;2b2ixi rm`/2-
`2+?ibF` 7iB; p2`m`i2BHi rQ`/2M UbQr2Bi 2BM2 bQH+?2 BK ai`�7`2;Bbi2` ;2iBH;i Bbi- #H2B#i bB2 mM#2`Ƀ+FbB+?iB;iVX
A+? #BM MB+?i M�+? Ȝ Rj "mM/2br�?H;2b2ix pQK q�?H`2+?i �mb;2b+?HQbb2M
A+? #BM /�`Ƀ#2` BM7Q`KB2`i rQ`/2M- /�bb K2BM2 T2`bQM2M#2xQ;2M2M .�i2M- bQr2Bi bB2 xm` �m7;�#2M2`@
7ɃHHmM; /2b h>q MQir2M/B; bBM/- 2`?Q#2M- ;2bT2B+?2`i mM/ p2`�`#2Bi2i r2`/2MX A+? ?�#2 /�b _2+?i-
D2/2`x2Bi 1BMbB+?i BM /B2 >2H72`�Fi2 #xrX BM /B2 ;2bT2B+?2`i2M T2`bQM2M#2xQ;2M2M .�i2M xm M2?K2MX
ɂ#2` K2BM2 _2+?i2 mM/ S~B+?i2M �Hb >2H72` f >2H72`BM #BM B+? mMi2``B+?i2i rQ`/2MX 1BM2 �mb72`iB;mM; /2` ǲ_B+?iHB@
MB2 Ƀ#2` /B2 JBirB`FmM; /2` >2H72` BK h2+?MBb+?2M >BH7br2`Fǳ rB`/ KB` �m7 o2`H�M;2M �mb;2? M/B;iX A+? #BM #2`2Bi-
/B2 /Q`i 72bi;2H2;i2M S~B+?i2M ;2rBbb2M?�7i xm 2`7ɃHH2M AMb#2bQM/2`2 r2`/2 B+? �M �M;2Q`/M2i2M .B2Mbip2`�Mbi�HimM@
;2M i2BHM2?K2Mc /B2b #2xB2?i bB+? �m+? �m7 1BMb ix2 �mĽ2`?�H# /2` "mM/2b`2Tm#HBF .2mib+?H�M/X q2BbmM;2M K2BM2`
.B2MbipQ`;2b2ixi2M r2`/2 B+? M�+?FQKK2MX
A+? #BM #2`2Bi- KB+? 7Ƀ` /B2 q�?`M2?KmM; #2bQM/2`2` 6mMFiBQM2M �mb#BH/2M xm H�bb2M mM/ bQH+?2 xm Ƀ#2`M2?K2MX
�M/2`mM;2M ?BMbB+?iHB+? qQ?MbBix- i2H27QMBb+?2` 1``2B+?#�`F2Bi mM/ �`#2Bi;2#2` #xrX �mb#BH/mM;bbi ii2 r2`/2 B+?
Q?M2 �mzQ`/2`mM; mMp2`xɃ;HB+? /2` f /2K P`ib#2�m7i`�;i2M Q/2` /2bb2M o2`i`2i2`UBMV �Mx2B;2MX
JB` Bbi #2F�MMi- /�bb /�b .B2Mbip2`? HiMBb �Hb �FiBp2` >2H72` KBi /2` S`Q#2x2Bi #2;BMMi- BM /2` /B2 wm;2?ƺ`B;F2Bi xmK
h>q /m`+? b+?`B7iHB+?2 1`FH `mM; K2BM2`b2Bib Q/2` /m`+? /�b h>q Q?M2 �M;�#2 pQM :`ɃM/2M #22M/2i r2`/2M F�MMX
.B2 S`Q#2x2Bi #2i` ;i BM /2` _2;2H b2+?b JQM�i2- �mb rB+?iB;2K :`mM/ F�MM bB2 p2`H M;2`i Q/2` p2`FɃ`xi r2`/2MX

UP`i- .�imKV UlMi2`b+?`B7i /2` >2H72`BM f /2b >2H72`bV

"2B JBM/2`D ?`B;2M, .2` f /B2 ;2b2ixHB+?2UMV o2`i`2i2` Bbi f bBM/ KBi /2` JBi;HB2/b+?�7i BK h>q 2BMp2`bi�M/2M mM/
Ƀ#2`MBKKi f Ƀ#2`M2?K2M /B2 >�7imM; 7Ƀ` /B2 �mb;2? M/B;i2 T2`bƺMHB+?2 �mbbi�iimM;X

UP`i- .�imKV UlMi2`b+?`B7i /2` f /2b ;2b2ixHB+?2M o2`i`2i2`UbV

.2`f/B2 Q#2M :2M�MMi2 rB`/ �Hb >2H72`BMf>2H72` BM /�b
h>q �m7;2MQKK2MX .B2 S`Q#2x2Bi 2M/2i pQ`�mbbB+?iHB+? �K,

.B2b2b a+?`2B#2M ;BHi �Hb
pQ`H m};2` >2H72`�mbr2Bb

UP`i- .�imKV UlMi2`b+?`B7i /2` f /2b P`ib#2�m7i`�;i2MV

�m7M�?K2�Mi`�; o2`i2BH2`,
>2H7_BGB 6#R R >2H72`�Fi2
ai�M/ RRfRy k >2H72`

j _ai



�m7M�?K2�Mi`�; Po *?2KMBix
.�i2M2`7�bbmM;

S2`bƺMHB+?2 .�i2M
:2b+?H2+?i, r2B#HB+? K MMHB+? /Bp2`b hBi2H
L�+?M�K2, oQ`M�K2,
ai`�Ľ2,
SQbiH2Bix�?H, P`i,
:2#m`ibH�M/, :2#m`ibQ`i,
:2#mibM�K2, p2`?2B`�i2i C� L2BM
�m;2M7�`#2, Eƺ`T2`;`ƺĽ2,
"�?M?Q7, "`BHH2Mi` ;2`, C� L2BM

1``2B+?#�`F2Bi
1@J�BH, JQ#BH,
h2H27QM, r2Bi2`2,

"�MFp2`#BM/mM;
"�MFBMbiBimi,
A"�L, "A*,

�`#2Bi;2#2`
a+?ɃH2`faim/2Mi ƹz2MiHB+?2` �`#2Bi;2#2` S`Bp�i2` �`#2Bi;2#2` b2H#bibi M/B; �`#2BibHQb

#2B �`#2BiM2?K2`M S2`bQM�HMmKK2` f "2B aim/2Mi2M J�i`BF2HMmKK2`,
L�K2,
S2`bQM�Hbi2HH2,
ai`�Ľ2,
SGw, P`i,
1@J�BH, h2H27QM,

Lm` 7Ƀ` a2H#bibi M/B;2
aiL`, 6BM�Mx�Ki,
ai`�Ľ2, SGw- P`i,



"2`m7 U"Bii2 ;;7X _Ƀ+Fb2Bi2 p2`r2M/2MV

"2`m7, 2`H2`Mi C� L2BM
�#b+?Hmbb, �mbɃ#mM;, 6`Ƀ?2` �Fim2HH
pQM @ #Bb,

"2`m7, 2`H2`Mi C� L2BM
�#b+?Hmbb, �mbɃ#mM;, 6`Ƀ?2` �Fim2HH
pQM @ #Bb,

6`2K/bT`�+?2 U"Bii2 ;;7X _Ƀ+Fb2Bi2 p2`r2M/2MV

aT`�+?2, Jmii2`bT`�+?2 C� L2BM
E2MMiMBbb2,R

aT`�+?2, Jmii2`bT`�+?2 C� L2BM
E2MMiMBbb2,

"2`m~B+?2 �mbH�M/bi iB;F2Bi U"Bii2 ;;7X _Ƀ+Fb2Bi2 p2`r2M/2MV

�`i, "2;BMM,
G�M/, JQM�i2,
"2`m7b#2`2B+?,

�`i, "2;BMM,
G�M/, JQM�i2,
"2`m7b#2`2B+?,

�mbr2Bb
ai��ib�M;2?ƺ`B;F2Bi,

S2`bQM�H�mbr2Bb
LmKK2`, ;ɃHiB; #Bb,
�mbbi2HHmM;bH�M/, �mbbi2HHmM;b/�imK,
�mb;2bi2HHi /m`+?,

_2Bb2T�bb
LmKK2`, ;ɃHiB; #Bb,
�mbbi2HHmM;bH�M/, �mbbi2HHmM;b/�imK,
�mb;2bi2HHi /m`+?,

RL�+? 2m`QT Bb+?2K _272`2Mx`�K?K2M #xrX a+?mHF2MMiMBbb2



"2`2+?iB;mM;2M k

6Ƀ?`2`b+?2BM
LmKK2`, ;ɃHiB; �#,
EH�bb2M, ;ɃHiB; #Bbj,

1`bi2@>BH72@�mb#BH/mM;
�`i, ;ɃHiB; �#,

aQMbiB;2b
xX"X ai�TH2`b+?2BM- G�/2F`�M- >v;B2M2b+?2BM- lMi2`bm+?mM;2M U:kefj- 2i+XV

A+? p2`bB+?2`2- /�bb �HH2 pQM KB` �m7 /2K �MK2H/27Q`KmH�` ;2i iB;i2M �M;�#2M pQHHbi M/B; mM/ FQ``2Fi
bBM/X

UP`i- .�imKV UlMi2`b+?`B7i /2` f /2b >2H72`bV

>BMr2Bb2 7Ƀ` /2M 2`bi2M .B2Mbi,

L�+? /2` �m7M�?K2 FƺMMi B?` /B`2Fi �K .B2Mbi i2BHM2?K2MX
L�iɃ`HB+? #2FQKKi B?` 2MibT`2+?2M/2 "2FH2B/mM; pQK h>qX C2/Q+? F�MM 2b pQ`FQKK2M- /�bb 2BM2
1BMFH2B/mM; MB+?i /B`2Fi bi�ii }M/2M F�MM Q/2` /B2 T�bb2M/2M :`ƺĽ2M MB+?i pQ`` iB; bBM/X AM H2ixi2`2K
6�HH Kmbb /B2 "2FH2B/mM; #2bi2HHi r2`/2M- rQ#2B i2BHr2Bb2 KBi H M;2`2M GB272`x2Bi2M xm `2+?M2M BbiX
.�?2` #B2i2i 2b bB+? �M xmKBM/2bi 7Ƀ` /2M 2`bi2M .B2Mbi 2MibT`2+?2M/ T�bb2M/2 T`Bp�i2 EH2B/mM;
KBixm#`BM;2MX
"`BM;i ?B2`xm #Bii2 �`#2Bib?Qb2M f 72bi2 mM/ MB+?i M2m2 >Qb2M mM/ /2K q2ii2` �M;2K2bb2M2 P#2`@
#2FH2B/mM; bQrB2 72bi2b a+?m?r2`F KBiX 6�HHb pQ`?�M/2M #`BM;i #Bii2 �m+? �`#2Bib?�M/b+?m?2 KBiX
.B2 pQK h>q #2`2Bi;2bi2HHi2 EH2B/mM; Bbi ;`mM/b ixHB+? BK P`ibp2`#�M/ BK aTBM/ xm H�;2`MX h@a?B`ib
mM/ aQ+F2M /Ƀ`72M b2H#bip2`bi M/HB+? M�+? /2K :2#`�m+? xmK q�b+?2M KBi M�+? >�mb2 ;2MQKK2M
r2`/2MX .B2 `2biHB+?2 1BMb�ix#2FH2B/mM; bQHHi2 D2/Q+? Mm` #2/�`7b;2`2+?i ;2r�b+?2M r2`/2M- mK /B2
q�bb2`/B+?i?2Bi xm ;2r ?`H2Bbi2MX

k"Bii2 EQTB2 KBi#`BM;2M
jxX"X GEq @ :ɃHiB; #Bb



�m7M�?K2�Mi`�; Po *?2KMBix
.�i2M2`7�bbmM;

AKT7mM;2M9

:`mM/b ixHB+? 2KT}2?Hi /�b h>q- /�bb b2BM2 �M;2?ƺ`B;2M Ƀ#2` /2M pQM /2` ahAEP Uai M/B;2M AKT7FQKKBbbBQMV
2KT7Q?H2M2M AKT7b+?mix p2`7Ƀ;2MX qB` mMi2`b+?2B/2M #x;HX /2` �Hb p2`T~B+?i2M/ pQ`;2;2#2M2M AKT7mM;2M xrBb+?2M
>2H72`MfBMM2M- /B2 BK AMH�M/ i iB; r2`/2M mM/ �M/2`2M >2H72`MfBMM2M- /B2 xm/2K �m+? BK �mbH�M/ 2BM;2b2ixi r2`/2M
@ /B2 bQ;2M�MMi2M �mbH�M/b2tT2`i2MfBMM2MX 6Ƀ` >2H72` f@BMM2M- /B2 �mbb+?HB2ĽHB+? �M 1BMb ix2M BK AMH�M/ i2BHM2?K2M-
bBM/ pQK h>q 7QH;2M/2 AKT7mM;2M p2`T~B+?i2M/ pQ`;2b2?2M, h2i�Mmb- .BT?i?2`B2- >2T�iBiBb � mM/ >2T�iBiBb "X
qB` ?�#2M mMb /�xm 2Mib+?B2/2M- mMb2`2 >2H72`f@BMM2M BK AMH�M/b2BMb�ix �m7 7`2BrBHHB;2` "�bBb ;2;2M 6aJ1 xm BKT72M-
�m+? r2MM bB2 BM 2BM2K :2#B2i rQ?M2M- BM /2K /�b 6aJ1@oB`mb MB+?i ;2? m7i pQ`FQKKiX .� bB2 D2/2`x2Bi BM 2BM2K
6aJ1@_BbBFQ;2#B2i2M 2BM;2b2ixi r2`/2M FƺMM2M- bQHHi2M �m+? bB2 ;2;2M 6aJ1 ;2b+?Ƀixi b2BMX
62`M2` #B2i2i /�b h>q /B2 D ?`HB+?2 :`BTT2b+?mixBKT7mM; �m7 7`2BrBHHB;2` "�bBb �HH2M >2H72`M f@BMM2M KBi 2BMb�ixbT2xB}@
b+?2M AM72FiBQMb;27 ?`/mM;2M �M- mK B?`2 /B2 :2bmM/?2Bi xm b+?Ƀix2M mM/ B?`2 1BMb�ix7 ?B;F2Bi xX"X #2B S�M/2KB2H�;2M-
�m7`2+?i xm 2`?�Hi2MX8
6Ƀ` AKT7mM;2M- r2H+?2 MB+?i /m`+? /B2 E`�MF2MF�bb2 /2b >2H72`bf/2` >2H72`BM Ƀ#2`MQKK2M r2`/2M- 2`7QH;i 2BM2 EQb@
i2MɃ#2`M�?K2 /m`+? /�b h>qX

S~B+?iBKT7mM;2M ;2KX .o AKT72M
h2i�Mmb ;2BKT7i �K, �mz`Bb+?mM; �K,
.BT?i?2`B2 ;2BKT7i �K, �mz`Bb+?mM; �K,
>2T�iBiBb � ;2BKT7i �K, �mz`Bb+?mM; �K,
>2T�iBiBb " ;2BKT7i �K, �mz`Bb+?mM; �K,

6`2BrBHHB;2 AKT7mM;2M
S2`imbbBb ;2BKT7i �K, �mz`Bb+?mM; �K,
J�b2`M ;2BKT7i �K, �mz`Bb+?mM; �K,
JmKTb ;2BKT7i �K, �mz`Bb+?mM; �K,
_ƺi2HM ;2BKT7i �K, �mz`Bb+?mM; �K,
qBM/TQ+F2M ;2BKT7i �K, �mz`Bb+?mM; �K,
AM~m2Mx� ;2BKT7i �K, �mz`Bb+?mM; �K,
6Ja1 ;2BKT7i �K, �mz`Bb+?mM; �K,

UP`i- .�imKV UlMi2`b+?`B7i /2` f /2b >2H72`b Q/2` �`xi2bV

9"Bii2 AKT7�mbr2Bb BM EQTB2 KBi 2BM`2B+?2M
8�mbxm; �mb /2K �`xi2#`B27 /2b h>q



LB2/2`b+?`B7i

ɂ#2` /B2 7ƺ`KHB+?2 o2`T~B+?imM; M�+? a R �#bX R #Bb j /2b o2`T~B+?imM;b;2b2ix2b pQK kX J `x RNd9
U":"G A aX 9eN- 89dV BM /2` D2r2BHb ;2Hi2M/2M 6�bbmM;X

- ;2#Q`2M �K
�M`2/2 oQ`M�K2 L�K2 :2#m`ib/�imK

"2b+? 7iB;ifh iB; #2B "mM/2b�Mbi�Hi h2+?MBb+?2b >BH7br2`F
rB`/ �m7 /B2 ;2rBbb2M?�7i2 1`7ɃHHmM; B?`2` f b2BM2` P#HB2;2M?2Bi BK 62`MK2H/2/B2Mbi 2BM2` /2` BM /2`
_B+?iHBMB2 7Ƀ` /2M MB+?i ƺz2MiHB+?2M #2r2;HB+?2M G�M/7mMF/B2Mbi /2` "2?ƺ`/2M mM/ P`;�MBb�iBQM2M
KBi aB+?2`?2Bib�m7;�#2M U"PaV- LmKK2` RXRX #Bb RXdX �m7;27Ƀ?`i2M "2?ƺ`/2fP`;�MBb�iBQM
p2`T~B+?i2i mM/ 2`FH `i,
ǲJB` rm`/2 /2` AM?�Hi /2` 7QH;2M/2M ai`�7pQ`b+?`B7i2M /2b ai`�7;2b2ix#m+?2b #2F�MMi ;2;2#2M,

Ȝ33 hE: U62`MK2H/2;2?2BKMBbV
Ȝ3N hE: U�#?ƺ`p2`#Qi- :2?2BK?�HimM;bT~B+?i /2` "2i`2B#2` pQM 1KT7�M;b�MH�;2MV
ȜR93 hE: Uai`�7pQ`b+?`B7i2MV
ȜkyR �#bX j ai:" Uo2`H2ixmM; /2` o2`i`�mHB+?F2Bi /2b qQ`i2bV
Ȝkyj �#bX k ai:" Uo2`H2ixmM; pQM S`Bp�i;2?2BKMBbb2MV
ȜjjR ai:" UoQ`i2BHbM�?K2V
Ȝjjk ai:" U"2bi2+?HB+?F2BiV
Ȝj8j # ai:" Uo2`H2ixmM; /2b .B2Mbi;2?2BKMBbb2b mM/ 2BM2` #2bQM/2`2M :2?2BK?�HimM;bT~B+?iV
Ȝj83 ai:" UL2#2M7QH;2MV

A+? #BM /�`�m7 ?BM;2rB2b2M rQ`/2M- /�bb 2b p2`#Qi2M Bbi- /B2MbiHB+?2 �m7x2B+?MmM;2M 7Ƀ`
MB+?i/B2MbiHB+?2 wr2+F2 xm 72`iB;2M Q/2` BK T2`bƺMHB+?2M :2r�?`b�K xm ?�#2MX
JB` Bbi 2`ƺzM2i rQ`/2M- /�bb B+? #2B o2`H2ixmM; K2BM2` S~B+?i2M BK 62`MK2H/2/B2Mbi bi`�7`2+?iHB+?2
6QH;2M xm 2`r�`i2M ?�#2X
A+? ?�#2 2BM2 �mb72`iB;mM; /2` LB2/2`b+?`B7i mM/ /2` pQ`bi2?2M/2M ai`�7pQ`b+?`B7i2M 2`?�Hi2MXǳ

UP`i- .�imKV UlMi2`b+?`B7i /2` f /2b >2H72`bV


