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a�K2Mp�iiBM;

AMxB+?i BM ?2i p2`HQQT 2M /2 QKp�M; p�M M�QQ`HQ;b2 p2`bi2/2HBDFBM; Bb QT HQF�H2 2M M�iBQM�H2 b+?��H ��Mr2xB;-
K��` QMi#`22Fi QT `2;BQM�H2 b+?��HX .2x2 i?2bBb xQ2Fi M��` 22M QTHQbbBM; pQQ` /Bi ;2#`2F ��M BMxB+?i- K2i #2@
?mHT p�M /2 p`�;2M >Q2 F�M /2 QKp�M; 2M ?2i p2`HQQT p�M /2 M�QQ`HQ;b2 `mBKi2HBDF2 p2`bi2/2HBDFBM; BM LQQ`/@
L2/2`H�M/ ;2�M�Hvb22`/ rQ`/2M\ - >Q2 ;2b+?BFi xBDM p22H;2#`mBFi2 U;Bb@VK2i?Q/2b pQQ` ?2i U;2�miQK�iBb22`/V
QM/2`xQ2F2M p�M /2 QKp�M; 2M ?2i p2`HQQT p�M KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;\ 2M AM ?Q2p2``2 xBDM ?mB/B;2
/�i�b2ib K2i ?BbiQ`Bb+?2 BM7Q`K�iB2 ;2b+?BFi pQQ` /2`;2HBDF QM/2`xQ2F\X hr22 p22H;2#`mBFi2 K2i?Q/2b FQK2M
pQQ`i mBi HBi2`�imm`, b2KB�miQK�iBb+?2 +H�bbB}+�iB2 p�M ?BbiQ`Bb+? F��`iK�i2`B��H 2M �M�Hvb2 p�M ?mB/B;2
/�i� K2i ?BbiQ`Bb+?2 BM7Q`K�iB2X >2i ;��i /mb QK ?2i 7mM/�K2Mi2H2 p2`b+?BH imbb2M ?2i mBi ?2i p2`H2/2M
M��` ?2i ?2/2M r2`F2M U?BbiQ`Bb+? F��`iK�i2`B��HV Q7 p�MmBi ?2i ?2/2M M��` ?2i p2`H2/2M r2`F2M U?mB/B;2
/�i�#2bi�M/2M K2i ?BbiQ`B2VX oQQ` LQQ`/@L2/2`H�M/ xBDM ?BbiQ`Bb+?2 F��`i2M pB� hQTQhBD/`2Bb #2b+?BF#��`
2M ?mB/B;2 /�i� p�MmBi /2 "�bBb`2;Bbi`�iB2 �/`2bb2M 2M :2#Qmr2M U"�:VX .2x2 K2i?Q/2b 2M /�i�b2ib xBDM
;2i2bi 2M #2QQ`/22H/ ��M /2 ?�M/ p�M ir22 +�b2bX "2B/2 :Aa@K2i?Q/2b FmMM2M rQ`/2M BM;2x2i QK xQr2H ?2i
p2`HQQT �Hb /2 QKp�M; p�M M�QQ`HQ;b2 p2`bi2/2HBDFBM; i2 �M�Hvb2`2MX >2i �M�Hvb2`2M p�M ?mB/B;2 p2+iQ`/�i�
K2i ?BbiQ`Bb+?2 BM7Q`K�iB2 H2B/i iQi #2i2`2 `2bmHi�i2M /�M /2 b2KB�miQK�iBb+?2 +H�bbB}+�iB2 p�M ?BbiQ`Bb+?
F��`iK�i2`B��HX "BD /2x2 H��ibi2 K2i?Q/2 H2B/2M ?�M/;2b+?`2p2M H�#2Hb 2M ?2i ;2#`mBF p�M p2`b+?BHH2M/2
bvK#QH2M iQi QMDmBbi2 `2bmHi�i2MX .2 K2i?Q/2 /B2 ?mB/B;2 /�i� ;2#`mBFi H��i xB2M /�i /2 "�: 22M ;2b+?BFi2
/�i�b2i Bb QK BMxB+?i i2 F`BD;2M BM p2`bi2/2HBDFBM;X
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AMi`Q/m+iB2

AM LQQ`/@L2/2`H�M/ ?227i bBM/b /2 hr22/2 q2`2H/QQ`HQ; p2`bi2/2HBDFBM; TH��ib;2pQM/2MX _2+2Mi2HBDF mBi;2@
#`�+?i2 �iH�bb2M xQ�Hb /2 �iH�b p�M /2 p2`bi2/2HBDFBM; BM L2/2`H�M/- /2 �iH�b p�M /2 r2/2`QT#Qmr 2M /2
�iH�b MB2mr2 bi2/2M ;2p2M 22M BM/`mF p�M /2 QKp�M; ûM ?2i p2`HQQT p�M /2 p2`bi2/2HBDFBM; QT HQF�H2 b+?��HX
.2x2 �iH�bb2M `B+?i2M xB+? M�K2HBDF QT 22M ��Mi�H bT2+B}2F2 bi2/2HBDF2 ;2#B2/2MX .�i� Qp2` H�M/;2#`mBF QT
;`Qi2`2 b+?��H Bb 2MF2H p`BD #2b+?BF#��` pQQ` `2+2Mi2 D�`2MX >BbiQ`Bb+?2 H�M/;2#`mBFb/�i� Bb �HH22M +QKK2`@
+B22H #2b+?BF#��` 2M Bb xQr2H ;2Q;`�}b+? �Hb i2KTQ`22H p2`bMBTT2`/X q�i /mb QMi#`22Fi Bb 22M �H;2?22H #22H/
p�M /2 QKp�M; 2M ?2i p2`HQQT p�M /2 `mBKi2HBDF2 p2`bi2/2HBDFBM;X oQQ` /2x2 i?2bBb ;2H/i LQQ`/@L2/2`H�M/
�Hb T`Q27imBMX .2x2 i?2bBb ?227i �Hb /Q2H BMxB+?i i2 F`BD;2M BM QKp�M; 2M ?2i p2`HQQT p�M /2 `mBKi2HBDF2
p2`bi2/2HBDFBM; BM ULQQ`/@VL2/2`H�M/ bBM/b RN8y 2M ;2b+?BFi2 K2i?Q/2b ?B2`pQQ`X

PK p2`bi2/2HBDFBM; i2 FmMM2M �M�Hvb2`2M- Bb �HH2`22`bi 22M /mB/2HBDF2 /2}MBiB2 p�M ?2i #2;`BT MQ/B;X o2`bi@
2/2HBDFBM; rQ`/i p22H�H p�MmBi /`B2 T2`bT2+iB2p2M #2bT`QF2M U"2`; 2i �HX- RNNe - 6`B2/K�MM UkyykV BM :`2;Q`v
2i �HX UkyRRVV,

RX JQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;- QQF r2H `mBKi2HBDF2 Q7 /2KQ;`�}b+?2 p2`bi2/2HBDFBM; ;2MQ2K/
kX 6mM+iBQM2H2 p2`bi2/2HBDFBM;- QQF r2H 2+QMQKBb+?2 p2`bi2/2HBDFBM; ;2MQ2K/
jX J2Mi�H2 p2`bi2/2HBDFBM;- QQF r2H bQ+B��H@+mHim`2H2 p2`bi2/2HBDFBM; ;2MQ2K/

AM /2x2 i?2bBb bi��i /2 `mBKi2HBDF2 Q7 KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM; Uimbb2M RN8y 2M kyRd BM LQQ`/@L2/2`H�M/V
+2Mi`��HX 6mM+iBQM2H2 p2`bi2/2HBDFBM; rQ`/i FQ`i #2bT`QF2M- K2Mi�H2 p2`bi2/2HBDFBM; Bb �+?i2`r2;2 ;2H�i2MX

JQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM; Bb ?2i T`Q+2b p�M p2`bi2MBM; U/2 K�i2 r��`BM #2#QmrBM; pQQ`FQKiV p�M ?2i
H�M/2HBDF2 ;2#B2/X .Bi F�M mBi#`2B/BM; p�M #2bi��M/ bi2/2HBDF ;2#B2/ xBDM- biB+?iBM; p�M MB2mr bi2/2HBDF ;2#B2/
Q7 p2`bi2MBM; BM ?2i H�M/2HBDF2 ;2#B2/ xQM/2` /�i ?2i QK biB+?iBM; Q7 mBi#`2B/BM; p�M bi2/2HBDF ;2#B2/ ;��i
U"2`; 2i �HX- RNNeVX

12M bi2/2HBDF ;2#B2/ Bb ǳ22M ;2#B2/ K2i p`BDr2H ��M22M;2bHQi2M #2#QmrBM;, rQQM;2#B2/2M 2M #2/`BD7bi2`@
`2BM2MǴ pQH;2Mb U"2`; 2i �HX- RNNe TR3VX ǳAM ?2i bi2/2HBDF2 ;2#B2/ Bb ?2i QQ`bT`QMF2HBDF2 H�M/b+?�T p`BDr2H
;2?22H p2`p�M;2M /QQ` #2#QmrBM;- r2;2M 2M ��M;2H2;/ ;`Q2M 2M r�i2`Ǵ U*QKT2M/BmK pQQ` /2 G227QK;2pBM;-
kyy3VX L��bi ?2i /��/r2`F2HBDF #2#Qmr/2 ;2#B2/ rQ`/2M QQF #Qmr`BDT ;2K��Fi2 i2``2BM2M 2M �miQr2;2M-
bTQQ`r2;2M- BM/mbi`B2@ 2M ?�p2Mi2``2BM2M iQi ?2i bi2/2HBDF ;2#B2/ ;2`2F2M/ p�Mr2;2 ?mM bi2/2HBDF2 F�`�Fi2`
U"2`; 2i �HX- RNNec *QKT2M/BmK pQQ` /2 G227QK;2pBM;- kyy3VX :2#B2/2M /B2 MB2i #BMM2M /2 ��M22M;2bHQi2M
#2#Qmr/2 bi2/2HBDF2 ;2#B2/2M p�HH2M- K��` r2H bi2/2HBDF2 7mM+iB2b ?2##2M- p�HH2M QM/2` p2`bi2MBM; Q7 7mM+@
iBQM2H2 p2`bi2/2HBDFBM;X .Bi xBDM #BDpQQ`#22H/ #2;`��7TH��ib2M Q7 BMi2MbB27 ;2#`mBFi2 `2+`2�iB2i2``2BM2M U"2`;
2i �HX- RNNeVX

.2 7mM+iBQM2H2 /2}MBiB2 p�M bi2/2HBDF ;2#B2/ p�M >2M`B G272#p`2 bHmBi ?B2`QT ��MX >BD bT`22Fi Qp2` /2 ǳm`#�M
7�#`B+ǴX >2i +QM+2Ti l`#�M 6�#`B+ ;��i MB2i �HH22M Qp2` /2 #2#Qmr/2 r2`2H/ p�M bi2/2M- K��` QKp�i �HH2
mBiBM;2M p�M /2 /QKBM�Mi2 TQbBiB2 p�M /2 bi�/ i2;2MQp2` ?2i TH�ii2H�M/X 12M p�F�MiB2?mBb- 22M bM2Hr2;- 22M
bmT2`K�`Fi QT ?2i TH�ii2H�M/ xBDM �HH2K��H QM/2`/22H p�M /2 m`#�M 7�#`B+ UG2p72#`2- kyyjVX

"BD p2`bi2/2HBDFBM; /`��Bi ?2i QK ?2i T`Q+2b Uam/?B`� 2i �HX- kyy9VX .Bi Bb QQF ?2i mBi;�M;bTmMi pQQ` /2x2
i?2bBbX .2 p2`�M/2`BM;2M /QQ` /2 iBD/ ?22M bi��M +2Mi`��H BM /2 ;2i2bi2 K2i?Q/2bX

o2`bi2/2HBDFBM; pBM/i p��F TH��ib `QM/QK ?2i bi�/b+2Mi`mK 2M H�M;b #2H�M;`BDF2 p2`#BM/BM;br2;2M Uam/?B`�
2i �HX- kyy9VX AM L2/2`H�M/ ?227i p2`bi2/2HBDFBM; BM /2 H��ibi2 /2+2MMB� K2i M�K2 QQF BM /2x2 xQM2b `QM/QK
/2 bi�/ TH��ib;2pQM/2M U>�K2`b � SB2F- kyRkVX .2x2 xQ;2M��K/2 ǳbi�/b`�M/xQM2bǴ pQ`K2M ?2i ;2#B2/
imbb2M bi�/ 2M TH�ii2H�M/ ǳ/�i /B`2+i ;`2Mbi ��M /2 #2bi��M/2 bi�/X .2 bi�/b`�M/xQM2 HB;i /mb �Hb 22M b+?BH
QK ?2i #2bi��M/ bi2/2HBDF ;2#B2/ ?22M 2M pQH;i /2 ;`BHHB;2 +QMiQm`2M 2`p�MX PK/�i r2 2`p�M mBi;��M /�i /2
QKp�M; p�M /2 bi�/b`�M/xQM2 �7?�MF2HBDF Bb p�M /2 ;`QQii2 p�M ?2i bi2/2HBDF ;2#B2/- p�`B22`i /2 K��i p�M
/2 b+?BH, ?Q2 ;`Qi2` ?2i bi2/2HBDF ;2#B2/- /2b i2 #`2/2` /2 bi�/b`�M/xQM2Ǵ U>�K2`b 2i �HX- kyyN TRkVX

aBM/b kyRe xBDM /2 ?BbiQ`Bb+?2 iQTQ;`�}b+?2 F��`i2M p�M L2/2`H�M/ p�M R3yy iQi Mm QMHBM2 #2b+?BF#��`X .2x2
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F��`i2M #B2/2M BMxB+?i BM ?2i H�M/;2#`mBF /QQ` /2 iBD/- K��` xBDM MB2i /B`2+i ;2b+?BFi QK ;2�miQK�iBb22`/
;`QQib+?�HB;2 �M�Hvb2b K22 i2 /Q2MX AM /2x2 i?2bBb Bb 22M K2i?Q/2 QM/2`xQ+?i QK /2x2 ?BbiQ`Bb+?2 F��`i2M
;2b+?BFi i2 K�F2M pQQ` /2`;2HBDF2 �M�Hvb2bX L��bi ?BbiQ`Bb+?2 F��`i2M xBDM QQF ?mB/B;2 /�i�b2ib #2b+?BF@
#��` K2i ?BbiQ`Bb+?2 BM7Q`K�iB2X .2x2 /�i�b2ib xBDM QQF ;2#`mBFi QK ?2i p2`HQQT 2M /2 QKp�M; p�M /2
p2`bi2/2HBDFBM; BM LQQ`/@L2/2`H�M/ i2 �M�Hvb2`2M 2M i2 i2bi2M Q7 /2x2 ;2b+?BFi xBDM pQQ` /Bi /Q2HX

.2 #2b+?`2p2M K2i?Q/2b xBDM mBi;2i2bi QK BMxB+?i i2 p2`F`BD;2M BM ?2i p2`HQQT 2M /2 QKp�M; p�M /2
U`mBKi2HBDF2V p2`bi2/2HBDFBM; p�M LQQ`/@L2/2`H�M/ p�M�7 RN8yX .2 QmiTmi p�M /2 ;2i2bi2 K2i?Q/2b rQ`/i
;2T`2b2Mi22`/ /QQ` KB//2H p�M 22M ǳbiQ`v K�TǴX .Bi Bb 22M BMi2`�+iB2p2 r2#bBi2 r��`QT F��`iK�i2`B��H
2M /�i� Qp2`xB+?i2HBDF ;2T`2b2Mi22`/ rQ`/2M ��M /2 H2x2`X >2i ;2b+?`2p2M /22H p�M /2x2 i?2bBb #2p�i /2
i?2Q`2iBb+?2 2M K2i?Q/QHQ;Bb+?2 QM/2`#QmrBM; p�M /2 K2i?Q/2b 2M /2 `2~2+iB2 QT /2x2 K2i?Q/2bX

.Q2Hbi2HHBM; @ S`Q#H22Kbi2HHBM;

.2x2 K�bi2`i?2bBb ?227i �Hb /Q2H BMxB+?i i2 F`BD;2M BM K2i?Q/2b /B2 ;2b+?BFi xBDM pQQ` ?2i K2i2M p�M p2`bi@
2/2HBDFBM; QT `2;BQM��H MBp2�mX .2 i?2bBb `B+?i xB+? �HH22M QT /2 M�QQ`HQ;b2 p2`bi2/2HBDFBM; p�M bi2/2M 2M
/Q`T2M #BMM2M LQQ`/@L2/2`H�M/X AMxB+?i BM /2 K2i?Q/2b pQ`Ki b�K2M K2i /2 �+?i2`HB;;2M/2 `2bmHi2`2M/2
;2;2p2Mb 22M #�bBb pQQ` p2`/2`2 �M�Hvb2b 2M 2p�Hm�iB2b p�M ?2i T`Q+2b p�M p2`bi2/2HBDFBM;X

.2 +2Mi`�H2 p`��; #BMM2M /2x2 i?2bBb Bb, >Q2 F�M /2 QKp�M; 2M ?2i p2`HQQT p�M /2 M�QQ`HQ;b2 `mBKi2HBDF2
p2`bi2/2HBDFBM; BM LQQ`/@L2/2`H�M/ ;2�M�Hvb22`/ rQ`/2M\

Ç >Q2 ;2b+?BFi xBDM p22H;2#`mBFi2 U;Bb@VK2i?Q/2b pQQ` ?2i U;2�miQK�iBb22`/V QM/2`xQ2F2M p�M
/2 QKp�M; 2M ?2i p2`HQQT p�M KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;\

Ç AM ?Q2p2``2 xBDM ?mB/B;2 /�i�b2ib K2i ?BbiQ`Bb+?2 BM7Q`K�iB2 ;2b+?BFi pQQ` /2`;2HBDF QM/2`@
xQ2F\

h?2Q`2iBb+? E�/2`

AM p22H bim/B2b BM p2`b+?BHH2M/2 p�F;2#B2/2M rQ`/i ;2#`mBF ;2K��Fi p�M :2Q;`�}b+?2 AM7Q`K�iB2bvbi2K2M
U:AaVX AM /2 pQH;2M/2 b2+iB2b rQ`/2M `2H2p�Mi2 +QM+2Ti2M 2M HBi2`�imm` BM `2H�iB2 iQi :Aa 2M p2`bi2/2HBDFBM;
#2bT`QF2MX

:2Q;`�}b+?2 AM7Q`K�iB2bvbi2K2M

1` #2bi��M p2`b+?BHH2M/2 /2}MBiB2b p�M :Aa K2i B2/2` 22M 2B;2M 7Q+mbX AM 2bb2MiB2 FQK2M /2 K22bi2 /2}MBiB2b
?B2`QT M22`, :Aa Bb ǳ22M +QKTmi2`bvbi22K /�i `mBKi2HBDF2 /�i� F�M QTM2K2M- QTbH��M- #2p`�;2M- �M�Hvb2`2M
2M pBbm�HBb2`2MǴ U*?�M; UkyR9V BM *?�M; UkyRdV TRVX 12M K22` +QM+2Tim2H2 /2}MBiB2 p�M :Aa HmB/i �Hb pQH;i,
22M b2i iQQHb pQQ` ?2i p2`x�K2H2M- QTbH��M- QT?�H2M- i`�Mb7Q`K2`2M 2M pBbm�HBb2`2M p�M `mBKi2HBDF2 /�i� mBi
/2 r2`F2HBDF?2B/ pQQ` 22M bT2+B}2F /Q2H U"m``Qm;?- RN3eVX >2i ;��i BM /2x2 /2}MBiB2b /mb QK /2 +QK#BM�iB2
p�M iQQHb BM 22M bQ7ir�`2T�FF2i X q�MM22` 2` Qp2` :Aa ;2bT`QF2M rQ`/i- ;��i ?2i p��F 2MF2H Qp2` /2 bQ7ir�`2X
�M/2`2 +QKTQM2Mi2M bT2H2M 2+?i2` QQF 22M #2H�M;`BDF2 `QH BM ?2i bvbi22KX L�K2HBDF ?�`/r�`2- /�i�- K2Mb2M
2M Q`;�MBb�iB2 U*?�M;- kyRdc J�;mB`2- RNNRVX .2 p2`b+?BHH2M/2 /2}MBiB2b xBDM BM /`B2 T2`bT2+iB2p2M i2 p�M;2M,
F��`i@- /�i�#�b2@ 2M `mBKi2HBDF2 �M�Hvb2 T2`bT2+iB27X oQQ` /Bi QM/2`xQ2F xBDM �H /2x2 /`B2 T2`bT2+iB2p2M Q7
+QKTQM2Mi2M #2H�M;`BDFX .2 F��`i Bb xQr2H 22M BMTmi pQQ` ?2i QM/2`xQ2F �Hb 22M p�M /2 QmiTmibX .2 /�i�
pQ`K2M /2 #�bBb pQQ` /2 `mBKi2HBDF2 �M�Hvb2b r��` ?2i QM/2`xQ2F QK /`��BiX
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_2KQi2 b2MbBM;

_2KQi2 b2MbBM; Bb 22M i2+?MB2F QK `mBKi2HBDF2 /�i� BM i2 rBMM2M Qp2` 22M ;2#B2/ ��M /2 ?�M/ p�M #22H/2M /B2
p2`F`2;2M xBDM p�MmBi /2 Hm+?i- #BDpQQ`#22H/ K2i 22M b�i2HHB2i- pHB2;imB; Q7 /`QM2 U*�KT#2HH- kyRRVX _2KQi2
b2MbBM; rQ`/i QQF r2H ;2xB2M �Hb 22M 2ti2`M2 /�i�#`QM �Hb BMTmi pQQ` :Aa US�`F2`- RN33VX

12M p22H;2#`mBFi2 i2+?MB2F BM ?2i _2KQi2 a2MbBM; p2H/ Bb b2KB�miQK�iBb+?2 +H�bbB}+�iB2X "BD /2x2 K2i?Q/2
rQ`/i QT #�bBb p�M /2 TBt2Hr��`/2 p�M /2 �7#22H/BM; #2T��H/ iQi r2HF2 +�i2;Q`B2 22M TBt2H #2?QQ`iX .2
;2#`mBF2` ;227i /QQ` KB//2H p�M 22M ��Mi�H BM i2 i2F2M2M i`�BMBM;b;2#B2/2M- xQ;2M��K/2 i`�BMBM; b�KTH2b-
��M r2HF2 FH2m`2M ��M 22M #2T��H/2 +�i2;Q`B2 /B2M2M i2 rQ`/2M iQ2;2F2M/X >B2`K22 rQ`/i /2 :Aa@aQ7ir�`2
ǳ��M;2H22`/Ǵ QK /2 DmBbi2 +�i2;Q`B2 i2 ?2`F2MM2MX .QQ` /2x2 TBt2Hb b�K2M i2 pQ2;2M 2M i2 ;`Q2T2`2M QMibi��i
2` 22M `�bi2`#2bi�M/ K2i H�M/;2#`mBF Uai2BM 2i �HX- RNNNc 1a_A- kyRe/VX

o2`bi2/2HBDFBM; f H�M/;2#`mBFbp2`�M/2`BM;

�Hb BM/B+�iQ` pQQ` p2`bi2/2HBDFBM;fbm#m`#�MBb�iB2 rQ`/i p22H�H ?2i #2#Qmr/2 ;2#B2/ ;2MQK2M UQX�X hQ``2Mb
�M/ �H#2`iB- kyyyc "�`M2b 2i �HX- kyyRc 1Tbi2BM 2i �HX- kyyk BM am/?B`� 2i �HX- kyy9VX

o2`�M/2`BM; BM ?2i #2#Qmr/2 ;2#B2/ Bb KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;X JQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM; F�M
;2K2i2M rQ`/2M ��M /2 ?�M/ p�M ;`QM/;2#`mBFb/�i� U>�K2`b 2i �HX- kyyNV 2M �/`2bb2M/B+?i?2B/ U"2`; 2i
�HX- RNNeVX PK;2pBM;b�/`2bb2M/B+?i?2B/ Bb 22M K��ibi�7 p�M ?2i *"a /B2 rQ`/i mBi;2`2F2M/ pQQ` ;2K22Mi2M-
rBDF2M 2M 22M ;`B/ p�M 8yy t 8yy K2i2` pQQ` ?22H L2/2`H�M/X oQQ` ?2i KB//2HTmMi p�M /2x2 ;2#B2/2M rQ`/i
mBi;2`2F2M/ ?Q2p22H �/`2bb2M 2` xB+? #BMM2M 22M bi`��H p�M ûûM FBHQK2i2` p�M�7 /�i KB//2HTmMi #2pBM/2MX
o2`pQH;2Mb rQ`/i ?B2` 22M +H�bbB}+�iB2 p�M bi2/2HBDF?2B/ ��M ;2FQTT2H/ QT 22M b+?��H p�M ûûM iQi pBD7 U*2Mi`��H
"m`2�m pQQ` /2 ai�iBbiB2F- kyRdVX

PM/2`xQ2F M��` p2`bi2/2HBDFBM; 2MfQ7 H�M/;2#`mBFbp2`�M/2`BM; #2p�i p��F 22M :Aa@+QKTQM2MiX o22H bim/B2b
;2#`mBF2M b�i2HHB2i#22H/2M Q7 Hm+?i7QiQǶb BM +QK#BM�iB2 K2i _2KQi2 a2MbBM; i2+?MB2F2M �Hb #�bBb pQQ` ?mM
�M�Hvb2b UQX�X 1?H2`b 2i �HX- RNNyc h`2Bix 2i �HX- RNNkc u2? �M/ GB- RNNe- RNNd- RNNN BM q2M;- kyykVX _2KQi2
a2MbBM; rQ`/i p��F ;2#`mBFi p�Mr2;2 ?2i ;2#`2F ��M #2bi��M/2 ;2b+?BFi2 /�i�b2ib Uq2M;- kyykVX ��M;2xB2M
b�i2HHB2i#22H/2M 2M Hm+?i7QiQǶb p��F r2H #2b+?BF#��` xBDM- rQ`/2M /2x2 ;2#`mBFi QK /�i� mBi i2 2ti`�?2`2MX
.2 K22bi2 ?BbiQ`Bb+?2 bim/B2b K�F2M QQF ;2#`mBF p�M U22M +QK#BM�iB2 p�MV ?BbiQ`Bb+? F��`iK�i2`B��H 2M
Hm+?i7QiQǶb U:`2;Q`v � 1HH- kyydVX

L��bi Hm+?i7QiQǶb 2MfQ7 b�i2HHB2i#22H/2M rQ`/2M xQr2H ?BbiQ`Bb+?2 F��`i2M �Hb F�/�bi`�H2 ;2;2p2Mb ;2#`mBFi
pQQ` QM/2`xQ2F QT HQF�H2 2M `2;BQM�H2 b+?��HX PT +QMiBM2Mi�H2 Q7 ;HQ#�H2 b+?��H rQ`/i 2` p��F 22M BMb+?�iiBM;
;2K��Fi p�M ?2i H�M/;2#`mBF QT #�bBb p�M #2pQHFBM;b;2;2p2Mb �H /�M MB2i BM +QK#BM�iB2 K2i H�M/;2#`mBFb@
/�i�X ��M;2xB2M 2` bH2+?ib pQQ` 22M FH2BM /22H p�M /2 T2`BQ/2 r��` /2x2 i?2bBb xB+? QT `B+?i Hm+?i7QiQǶb Q7
b�i2HHB2i#22H/2M Tm#HB2F iQ2;�MF2HBDF xBDM- Bb ?2i BM /Bi ;2p�H MB2i KQ;2HBDF QK /2x2 /�i�#`QM i2 ;2#`mBF2MX
>BbiQ`Bb+? F��`iK�i2`B��H Bb 2+?i2` rûH #2b+?BF#��` pQQ` ?2i ;2?2H2 ;2#B2/ 2M 2` Bb K�i2`B��H p�M p2`b+?BH@
H2M/2 T2`BQ/2bX .2 22`/2` #2b+?`2p2M b2KB�miQK�iBb+?2 +H�bbB}+�iB2 K2i?Q/2 Bb `2+2Mi2HBDF QQF iQ2;2T�bi
QT ?BbiQ`Bb+? F��`iK�i2`B��H UE`�K2` 2i �HX- kyyjc h�HB+? 2i �HX- kyRkc 6m+?b 2i �HX- kyR8VX >B2`/QQ` xQm
?2i F��`iK�i2`B��H iQ+? ;2b+?BFi ;2K��Fi FmMM2M rQ`/2M pQQ` ;2#`mBF BM �M�Hvb2bX 12M p�M /2 pQQ`/2H2M
p�M /2x2 K2i?Q/2 Bb /�i /2x2H7/2 �M�Hvb2b iQ2;2T�bi FmMM2M rQ`/2M pQQ` 22M ;`QQi ;2#B2/ 2M p2`b+?BHH2M/2
D�`2MX 12M M�/22H Bb /�i /2 +H�bbB}+�iB2K2i?Q/2 MB2i ;Q2/ QK F�M ;��M K2i ;`Qi2 p2`�M/2`BM;2M BM /2
�7#22H/BM;2MX L��bi /�i ?2i H�biB; Bb ;2#H2F2M QK ;2�miQK�iBb22`/ Q#D2+i2M i2 ?2`F2MM2M U:`2;Q`v � 1HH-
kyydV- pQ`K2M p2`b+?BHH2M/2 2M p2`�M/2`2M/2 bvK#QH2M- FH2m`2M 2M FH�bb2M 22M T`Q#H22K #BD ?2i QKx2ii2M
p�M /2 ?BbiQ`Bb+?2 F��`i2M M��` :Aa /�i�X >2i Bb QQF #2H�M;`BDF QK i2 H2ii2M QT ?2i b+?��HMBp2�m p�M xQr2H
/2 Q`B;BM2H2 F��`i �Hb p�M /2 �M�Hvb2X ��M;2xB2M ?2i #BD 22M F��`i QK 22M p2`bBKT2H/2 r22`;�p2 ;��i QT 22M
#2T��H/ b+?��HMBp2�m- Bb /2 `2bmHi2`2M/2 /�i� QQF �HH22M ;2b+?BFi QK i2 ;2#`mBF2M QT /�i b+?��HMBp2�m Q7 QT
22M ?Q;2` MBp2�mX >2i x�H MQQBi ;2b+?BFi xBDM pQQ` �M�Hvb2b QT 22M H�;2` b+?��HMBp2�m U:`2;Q`v � 1HH- kyydVX
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12M ��Mi�H x�F2M K��Fi ?2i +H�bbB}+2`2M p�M ?BbiQ`Bb+?2 F��`i2M BM;2rBFF2H/2` /�M #BDpQQ`#22H/ b�i2HHB2i@
#22H/2M 2M Hm+?i7QiQǶbX h2M 22`bi2 rQ`/2M 2` p2`b+?BHH2M/2 FH�bb2M- bvK#QH2M 2M FH2m`2M ;2#`mBFi BM p2`@
b+?BHH2M/2 D��`;�M;2M 2M #BD /2 Qm/bi2 F��`i2M p2`b+?BHH2M /2 FH2m`2M 2M bvK#QH2M imbb2M Q7 x2H7b #BMM2M
F��`i#H�/2MX h2M ir22/2 pQ`Ki /2 ;`Qi2 ?Q2p22H?2B/ ��Mr2xB;2 U?�M/;2b+?`2p2MV H�#2Hb 22M T`Q#H22KX

1` xBDM ir22 KQ;2HBDF2 QTHQbbBM;2M pQQ` /Bi T`Q#H22K K2i H�#2Hb 2M bvK#QH2MX .2 22`bi2 QTHQbbBM; Bb ?2i
�T�`i +H�bbB}+2`2M p�M /2 H�#2Hb- /mb HQb p�M /2 Qp2`B;2 2H2K2Mi2M QT /2 F��`iX >2i �miQK�iBb+? ?2`F2MM2M
p�M i2Fbi rQ`/i QQF r2H P*_ ;2MQ2K/- QTiB+�H +?�`�+i2` `2+Q;MBiBQMX >2i ?2`F2MM2M p�M iQTQ;`�}b+?2
H�#2Hb BM ?BbiQ`Bb+?2 F��`i2M Bb H�biB; pQQ` bi�M/��`/ P*_ T`Q;`�KK�Ƕb U1BFpBH- RNNjc >mHH- RNN9c 6m+?b 2i
�HX- kyR8VX .2 7Q+mb BM p22H bim/B2b M��` i2Fbi?2`F2MMBM; p�M ?BbiQ`Bb+?2 F��`i2M HB;i QT /2 2ti`�+iB2 p�M /2
;2b+?`2p2M H�#2Hb �Hb i2Fbi pQQ` i2Fbim2H2 �M�Hvb2b UJ�`iBMb 2i �HX- kyydc um 2i �HX- kyReVX oQQ` /2x2 i?2bBb
Qp2` LQQ`/@L2/2`H�M/ KQ2i2M /2 H�#2Hb ?2`F2M/ rQ`/2M 2M p2`p�M;2M /QQ` /2 QM/2`HB;;2M/2 TBt2Hb K2i
H�M/;2#`mBFX .2 QM/2`xQ+?i2 ?2`F2MMBM;bK2i?Q/2b BM 22`/2` ;2MQ2K/2 bim/B2b xBDM pQQ` /Bi QM/2`xQ2F /mb
MB2i ;2b+?BFiX .2x2 K2i?Q/2 Bb /��`QK QQF MB2i p2`/2` QM/2`xQ+?i BM /2x2 i?2bBbX .2 ir22/2 QTHQbbBM; Bb 22M
K22` T`�;K�iBb+?2- M�K2HBDF ?2i ?�M/K�iB; p2`rBD/2`2M p�M /2 H�#2Hb K2i 22M 7QiQ#2r2`FBM;bT`Q;`�KK�X
"BDpQQ`#22H/ �/Q#2 S?QiQb?QTX .2 K22bi ;2b+?BFi2 iQQH QK Q#D2+i2M Q7 i2Fbi p�M 22M };mm` i2 p2`rBD/2`2M
2M i2 p2`p�M;2M K2i /2 QKHB;;2M/2 TBt2Hb Bb /2 *QMi2Mi �r�`2 6BHH iQQH U�/Q#2- kyReVX J2i /2 ?�M/ rQ`/i
22M ;2#B2/ ;2b2H2+i22`/ /�i 22M H�#2H #2p�i- /��`M� p2`rBD/2`i /2 iQQH /2 H�#2Hb 2M pmHi /2x2 QT K2i /2
r��`/2b p�M /2 QKHB;;2M/2 TBt2HbX wQ QMibi��i 22M Up`BDr2HV M��/HQQb `�bi2`#2bi�M/ K2i H�M/;2#`mBF- r�i
pQQ` /2x2 K2i?Q/2 /2 #�bBb pQ`Ki pQQ` ?2i �M�Hvb2`2M p�M p2`�M/2`BM;2M BM ?2i H�M/;2#`mBFX

�;;`2;�iB2

"BD p22H U_2KQi2 a2MbBM;V bim/B2b rQ`/2M �M�Hvb2b TBt2H pQQ` TBt2H ;2/��M U"H�b+?F2 � ai`Q#H- kyyRVX 12M
;`QQi M�/22H p�M /2x2 K2i?Q/2 Bb /�i /2 r��`/2 p�M 22M TBt2H #2śMpHQ2/ rQ`/i /QQ` /2 QKHB;;2M/2 TBt2Hb
UhQrMb?2M/ 2i �HX- kyyyVX .2x2 `mBb F�M iQi QMDmBbi2 `2bmHi�i2M H2B/2M #BD ?2i +H�bbB}+2`2M 2M �M�Hvb2`2MX 12M
p�M /2 K�MB2`2M QK pQQ` /2x2 `mBb i2 +Q``B;2`2M Bb ?2i b2;K2Mi2`2M Q7 ;`Q2T2`2M p�M TBt2Hb iBD/2Mb /2 +H�b@
bB}+�iB2 U"H�b+?F2 � ai`Q#H- kyyRc 1a_A- kyRe/VX >B2`#BD rQ`/2M TBt2Hb K2i /2x2H7/2 r��`/2 b�K2M;2pQ2;/
iQi ûûM ;2#B2/X 12M ir22/2 K2i?Q/2 Bb ?2i iQ2T�bb2M p�M 22M 1tT�M/ 2M a?`BMF }Hi2`X >B2`#BD rQ`/2M /2
QKHB;;2M/2 TBt2Hb p�M 22M #2T��H/2 +�i2;Q`B2 pQQ`xB2M p�M /2 r��`/2 p�M /2x2 +�i2;Q`B2 2M p2`pQH;2Mb rQ`/i
/2 +�i2;Q`B2 /B2 ?2i p��Fbi pQQ`FQKi BM /2 QKHB;;2M/2 TBt2Hb iQ2;2F2M/ ��M /2 TBt2H U6m+?b 2i �HX- kyR8VX
�Hb H��ibi2 K2i?Q/2 rQ`/i `mBKi2HBDF2 �;;`2;�iB2 iQ2;2T�bi U6m+?b 2i �HX- kyR8VX .2x2 K2i?Q/2 Bb QQF pQQ`
L2/2`H�M/b ?BbiQ`Bb+? F��`iK�i2`B��H ;2#`mBFi UE`�K2` 2i �HX- kyyjVX �;;`2;�iB2 +Q``B;22`i MB2i �HH22M pQQ`
`mBb- K��` K��Fi QQF ?2i p2`;2HBDF2M p�M p2`b+?BHH2M/2 #`QMM2M Qp2` iBD/ #2i`Qmr#��`/2`X EH2BM2 �7rBDFBM;2M
BM ?2i BMi2F2M2M 2M p2`b+?BHH2M/2 T`QD2+iB2b xQ`;2M 2` #BDpQQ`#22H/ pQQ` /�i /2 #`QM/�i� 2M �7;2H2B/2M MQQBi
2t�+i QT 2HF��` T�bb2MX .QQ` /2 TBt2Hb Q7 `2bmHi�i2M i2 �;;`2;2`2M BM 22M ;`B/ /�i pQQ` B2/2` D��` ?2ix2H7/2
Bb- F�M pQQ` /2x2 �7rBDFBM;2M rQ`/2M ;2+Q``B;22`/X

6mM+iBQM2H2 p2`bi2/2HBDFBM;

L��bi KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;- bT22Hi QQF ?2i T`Q+2b p�M 7mM+iBQM2H2 p2`bi2/2HBDFBM; BM /2x2 T2`BQ/2X
AM 22`/2` QM/2`xQ2F xBDM HQ+�iB2b p�M #2/`BDp2M ;2#`mBFi QK 7mM+iBQM2H2 p2`bi2/2HBDFBM; i2 K2i2M U"2`;
2i �HX- RNNeVX G�M/;2#`mBFb#2bi�M/2M xBDM 22M �M/2`2 p22H;2#`mBFi2 #`QM pQQ` ?2i K2i2M p�M 7mM+iBQM22H
H�M/;2#`mBFX PT #�bBb p�M p2`�M/2`BM; p�M /2 +�i2;Q`B2 p�M 22M #2T��H/ ;2#B2/ F�M p2`bi2/2HBDFBM; ;2K2i2M
rQ`/2M U>�K2`b � SB2F- kyRkVX 12M pQQ`#22H/ p�M 22M /2`;2HBDF #2bi�M/ pQQ` L2/2`H�M/ Bb ?2i "2bi�M/
"Q/2K;2#`mBF U*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRe�VX AM /Bi #2bi�M/ Bb ?2i H�M/;2#`mBF QT;2bTHBibi BM
p2`b+?BHH2M/2 7mM+iBQM2H2 +�i2;Q`B2ďMX

AM QM/2`xQ2F M��` p2`bi2/2HBDFBM; rQ`/i /mb �H p22H ;2#`mBF ;2K��Fi p�M :Aa K2i?Q/2bX _2+2Mi2HBDF xBDM
QQF ?BbiQ`Bb+?2 F��`i2M ;2#`mBFi pQQ` ;2�miQK�iBb22`/2 �M�Hvb2bX .2 #2?�M/2H/2 K2i?Q/2b pQ`K2M /2 #�bBb
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pQQ` /2 K2i?Q/QHQ;B2 p�M /2x2 i?2bBbX

J2i?Q/2

AM /2x2 i?2bBb xBDM ir22 K2i?Q/2b pQQ` ?2i K2i2M p�M p2`bi2/2HBDFBM; ;2i2bi, b2KB�miQK�iBb+?2 +H�bbB}+�iB2
p�M ?BbiQ`Bb+? F��`iK�i2`B��H 2M �M�Hvb2 QT #�bBb p�M ?2/2M/��;b2 p2+iQ` /�i�b2ib Kûi ?BbiQ`Bb+?2 BM7Q`K�iB2X
>2i ;��i /mb QK ?2i 7mM/�K2Mi2H2 p2`b+?BH imbb2M ?2i mBi ?2i p2`H2/2M M��` ?2i ?2/2M r2`F2M U?BbiQ`Bb+?
F��`iK�i2`B��HV Q7 p�MmBi ?2i ?2/2M M��` ?2i p2`H2/2M r2`F2M U?mB/B;2 /�i�#2bi�M/2M K2i ?BbiQ`B2VX >B2`pQQ`
xBDM b2+mM/�B`2 /�i� ;2#`mBFi QK /2 BM/B+�iQ`2M pQQ` p2`bi2/2HBDFBM; i2 �M�Hvb2`2MX AM/B2M #2b+?BF#��` xBDM
#2bi��M/2 ;2;2p2Mb ;2#`mBFiX q�MM22` /�i MB2i ?2i ;2p�H r�b- xBDM QT #�bBb p�M p2`b+?BHH2M/2 /�i�b2ib MB2mr2
/�i� ;2+`2ď2`/X 12M p�M /2 T`Q#H2K2M #BD ?2i �M�Hvb2`2M p�M ?BbiQ`Bb+?2 p2`�M/2`BM;2M BM H�M/;2#`mBF Bb
?2i ;2#`2F ��M ?BbiQ`Bb+?2 `mBKi2HBDF2 /�i�X S�b bBM/b ?2i 2BM/ p�M /2 D�`2M i�+?iB; xBDM H�M/b/2FF2M/2
:Aa@#2bi�M/2M #2b+?BF#��`X .�i� p�M pQQ` /B2 iBD/ xBDM Q7r2H p2`bMBTT2`/ Q7 �HH22M i2;2M +QKK2`+B22H i�`B27
#2b+?BF#��` 2M Bb p��F p�M rBbb2H2M/2 Fr�HBi2BiX AM /2x2 i?2bBb Bb QM/2`xQ+?i BM ?Q2p2``2 p`BD #2b+?BF#�`2
/�i� QQF ;2b+?BFi xBDM pQQ` /Bi ivT2 QM/2`xQ2FX

J2i?Q/2 R, a2KB�miQK�iBb+?2 +H�bbB}+�iB2 ?BbiQ`Bb+?2 iQTQ;`�}b+?2 F��`i2M

aBM/b kyRe xBDM b+�Mb p�M ?BbiQ`Bb+?2 iQTQ;`�}b+?2 F��`i2M p�M L2/2`H�M/ pB� ?2i E�/�bi2` QMHBM2 i2 #2FBDF2M
QT /2 r2#bBi2 hQTQiBD/`2BbXMH U"�FF2`- kyR8c E�/�bi2`- kyReVX oQQ` /2x2 i?2bBb Bb ;2#`mBF;2K��Fi p�M /2
Qm/bi2 #2b+?BF#�`2 ?BbiQ`Bb+?2 F��`i2M- /2 "QMM2#H�/2M p�M #2;BM RNyy- 2M /2 H��ibi #2b+?BF#�`2 F��`i2M
p�M kyR8X .2 #`QM#2bi�M/2M p�M /2 F��`i2M p�M imbb2MHB;;2M/2 D�`2M xBDM ?2H��b MB2i p`BD #2b+?BF#��` BM
22M #`mBF#��` 7Q`K��i pQQ` /2 :Aa@aQ7ir�`2X >2i E�/�bi2` #2b+?BFi ?B2` r2H Qp2`- K��` r�b �HH22M #2`2B/
QK /2x2 F��`i2M i2;2M #2i�HBM; ��M i2 H2p2`2MX o�Mr2;2 /Bi 72Bi Bb 2` ;22M p2`/2` QM/2`xQ2F ;2/��M M��` /2
imbb2MHB;;2M/2 D�`2MX

.2 F��`i2M p�M hQTQiBD/`2BbXMH pQ`K2M 22M x22` r��`/2pQHH2 #`QM p�M BM7Q`K�iB2- K��` xBDM ?2H��b MQ;
MB2i /B`2+i ;2b+?BFi QK ;2�miQK�iBb22`/ `mBKi2HBDF2 �M�Hvb2b K22 i2 /Q2M BM :AaX 12M p�M /2 K�MB2`2M QK
/2x2 F��`i2M ;2b+?BFi i2 K�F2M pQQ` �M�Hvb2 Bb ?�M/K�iB;2 /B;Bi�HBb�iB2 p�M Q#D2+i2M- ?2i Qp2`i2F2M2M p�M
/2 ?BbiQ`Bb+?2 F��`i UQX�X am/?B`� 2i �HX- kyy9c _mii2 � �#`�?�Kb2- kyR9VX .Bi T`Q+2b Bb 2+?i2` MB2i i2
�miQK�iBb2`2M 2M x22` iBD/`Qp2M/- x2F2` QT /2 b+?��H p�M LQQ`/@L2/2`H�M/X .2x2 K2i?Q/2 /�M QQF MB2i
K22;2MQK2M BM /2x2 i?2bBbX

12M ir22/2 K�MB2` QK /Bi K�i2`B��H ;2b+?BFi i2 K�F2M xQm b2KB�miQK�iBb+?2 +H�bbB}+�iB2 p�M /2 ?BbiQ`Bb+?2
F��`i2M FmMM2M xBDMX oQQ` /2x2 i?2bBb Bb b2KB�miQK�iBb+?2 +H�bbB}+�iB2 BM ir22 ;2#B2/2M BM 6`B2bH�M/ ;2i2bi,
.2 EMBT2 2M .`�+?i2MX .2 F2mx2 pQQ` /2x2 ir22 TH2FF2M Bb ;2K��Fi p�Mr2;2 /2 QKp�M; p�M /2 TH��ib2M
UFH2BM /Q`T- ;`Qi2 F2`MV- ?2i 72Bi /�i x2 p2`bT`2B/ xBDM Qp2` F��`i#H�/2M K2i p2`b+?BHH2M/2 D��`;�M;2M 2M
QK/�i /2 �mi2m` #2B/2 TH��ib2M ;Q2/ F2MiX .2x2 HQF�H2 F2MMBb ?2HTi #BD ?2i +QMi`QH2`2M p�M /2 `2bmHi�i2M
2M /��`K22 #BD ?2i #2QQ`/2H2M p�M /2 K2i?Q/2X

>2i T`Q+2b p�M b2KB�miQK�iBb+?2 +H�bbB}+�iB2 p2`HQQTi BM K22`/2`2 Bi2`�iB2bX h2HF2Mb M� ?2i /`��B2M p�M /2
�M�Hvb2 rQ`/2M /2 `2bmHi�i2M ?�M/K�iB; pBbm22H ;2+QMi`QH22`/ ��M /2 ?�M/ p�M /2 ?BbiQ`Bb+?2 F��`iX AM/B2M
MQ/B; xBDM /2 i`�BMBM; b�KTH2b M� /2x2 +QMi`QH2 #BD;2r2`Fi 2M Bb ?2i +H�bbB}+�iB2T`Q+2b QTMB2mr ;2bi�`iX .Bi
T`Q+2b Bb ?2`?��H/ iQi/�i 2` ;22M p2`#2i2`BM; K22` QTi`�/ BM /2 `2bmHi�i2MX

��M;2xB2M TBt2H pQQ` TBt2H �M�Hvb2b #2śMpHQ2/ rQ`/2M /QQ` QKHB;;2M/2 TBt2Hb U"H�b+?F2 � ai`Q#H- kyyRV xBDM
/2 `2bmHi�i2M p�M /2 +H�bbB}+�iB2 ;2�;;`2;22`/ BM 22M ;`B/X .2 iQQH :2M2`�i2 h2bb2H�iBQM U1a_A- kyRe�V Bb
?B2`pQQ` ;2#`mBFi QK 22M ;`B/ i2 ;2M2`2`2MX oQQ` ?2i �;;`2;2`2M p�M +H�bbB}+�iB2 QT #�bBb p�M /2 "QMM2#H�/2M
Bb 22M ;`B/ p�M 8y Ɠ 8y KX .Bi Bb QQF ;2/��M BM 22`/2`2 bim/B2b /B2 ;2#`mBF K��Fi2M p�M /2 "QMM2#H�/2M
UE`�K2` 2i �HX- kyyjVX L� ?2i ;2M2`2`2M p�M ?2i ;`B/ Bb /2 iQQH wQM�H ai�iBbiB+b U1a_A- kyRe2V ;2#`mBFi
QK /2 ;2+H�bbB}+22`/2 TBt2Hb i2 �;;`2;2`2M M��` ?2i ;`B/X .2x2 K2i?Q/2 H2p2`i 22M ;`B/ QT /�i /2 K22bi

d



pQQ`FQK2M/2 +�i2;Q`B2 BM B2/2`2 +2H r22`;227iX .QQ` #BD B2/2` D��` ?2ix2H7/2 ;`B/ i2 ;2#`mBF2M- Bb ?2i KQ;2HBDF
QK /2 T2`BQ/2b i2 p2`;2HBDF2MX

L� ?2i +H�bbB}+2`2M 2M �;;`2;2`2M xBDM /2 `2bmHi�i2M xQr2H /XKXpX #2`2F2MBM;2M �Hb pBbm22H #2QQ`/22H/X .2x2
#2QQ`/2HBM; Bb p2`/2` iQ2;2HB+?i BM ?2i ?QQ7/bimF `2bmHi�i2MX

J2i?Q/2 k, >mB/B;2 /�i� UK2i ?BbiQ`Bb+?2 ;2;2p2MbV

.2 ir22/2 K2i?Q/2 /B2 #BMM2M /2x2 i?2bBb Bb ;2i2bi Bb ?2i ;2#`mBF p�M ?mB/B;2 Up2+iQ`V/�i�X >2i pQQ`/22H
p�M p2+iQ` /�i� i2M QTxB+?i2 p�M `�bi2` /�i� Bb /�i 2` 2ti`� BM7Q`K�iB2 Bb ;2FQTT2H/ ��M /2 `mBKi2HBDF2 /�i�
UQ#D2+i2M Q7 72�im`2b ;2MQ2K/V- /2 xQ;2M��K/2 �ii`B#mmiBM7Q`K�iB2X .2x2 /�i� FmMM2M rQ`/2M ;2#`mBFi QK
b2H2+iB2b i2 K�F2M 2M �M�Hvb2b i2 /Q2M QT #�bBb p�M /2x2 �ii`B#mmiBM7Q`K�iB2- #BDpQQ`#22H/ ?2i #QmrD��` p�M
22M ;2#QmrX

12M p�M /2 #2H�M;`BDFbi2 p2+iQ`#2bi�M/2M BM /Bi QM/2`xQ2F Bb /2 "�bBb`2;Bbi`�iB2 �/`2bb2M 2M :2#Qmr2M
U"�:VX .Bi Bb ?2i +2Mi`�H2 #2bi�M/ r��`BM �HH2 ;2#Qmr2M BM L2/2`H�M/ rQ`/2M #BD;2?Qm/2MX AM kyRR r�b /2
22`bi2 p2`bB2 ;2`22/ 2M bBM/b/B2M rQ`/2M rBDxB;BM;2M /�;2HBDFb #BD;2?Qm/2MX ��M;2xB2M 22M ;`QQi /22H p�M /2
K2i?Q/2 2M `2bmHi�i2M BM;��i QT bT2+B}2F2 QM/2`/2H2M p�M /Bi #2bi�M/- rQ`/i ?B2`M� 22`bi /2 QT#Qmr p�M
?2i #2bi�M/ #2bT`QF2MX

.2 "�bBb`2;Bbi`�iB2 �/`2bb2M 2M :2#Qmr2M

.2 "�bBb`2;Bbi`�iB2 �/`2bb2M 2M :2#Qmr2M U"�:V Bb /2 H�M/2HBDF2 `2;Bbi`�iB2 r��`BM �HH2 �/`2bb2M 2M
:2#Qmr2M BM L2/2`H�M/ xBDM QT;2MQK2MX .2x2 `2;Bbi`�iB2 pQ`Ki 22M mMB2F2 /�i�b2i pQQ` QM/2`xQ2F M��`
;2#Qmr2M BM L2/2`H�M/X oQQ` /2x2 i?2bBb xBDM /`B2 QM/2`/2H2M p�M /2 "�: #2H�M;`BDFX

RX .2 ;2QK2i`B2- QK `mBKi2HBDF2 �M�Hvb2b K22 i2 FmMM2M /Q2MX
kX >2i #QmrD��`- /Bi Bb ;2FQTT2H/ ��M T�M/2MX
jX .2 7mM+iB2- /Bi Bb ;2`2;Bbi`22`/ QT ?2i MBp2�m p�M 22M 22M?2B/ #BMM2M 22M ;2#Qmr- ?2i xQ;2M��K/2

p2`#HBD7bQ#D2+iX

PK i2 #2;`BDT2M r�i /2x2 QM/2`/2H2M BM /2 "�: T`2+B2b BM?Qm/2M pQH;2M 22`bi /2 /2}MBiB2b p�M /2 /`B2
#2H�M;`BDF2 QM/2`/2H2M BM /2 "�: 2M 2MF2H2 pQQ`#22H/2M p�M /2x2 QM/2`/2H2MX

ǳ12M T�M/ Bb /2 FH2BMbi2 #BD /2 iQibi�M/FQKBM; 7mM+iBQM22H 2M #QmrFmM/B;@+QMbi`m+iB27 x2H7bi�M/B;2 22M?2B/
/B2 /B`2+i 2M /mm`x��K K2i /2 ��`/2 Bb p2`#QM/2M 2M #2i`22/#��` 2M �7bHmBi#��` Bb Uq2p2`b 2i �HX- kyyN TdVǴX

ǳ12M p2`#HBD7bQ#D2+i Bb /2 FH2BMbi2 #BMM2M ûûM Q7 K22` T�M/2M ;2H2;2M 2M pQQ` rQQM@- #2/`BD7bK�iB;2- Q7
`2+`2�iB2p2 /Q2H2BM/2M ;2b+?BFi2 22M?2B/ p�M ;2#`mBF /B2 QMibHQi2M rQ`/i pB� 22M 2B;2M �7bHmBi#�`2 iQ2;�M;
p�M�7 /2 QT2M#�`2 r2;- 22M 2`7 Q7 22M ;2/22H/2 p2`F22`b`mBKi2- QM/2`r2`T F�M xBDM p�M ;Q2/2`2M`2+?i2HBDF2
`2+?ib?�M/2HBM;2M 2M BM 7mM+iBQM22H QTxB+?i x2H7bi�M/B; Bb Uq2p2`b 2i �HX- kyyN T89VǴX 12M p2`#HBD7bQ#D2+i
F�M p2`b+?BHH2M/2 7mM+iB2b ?2##2M- /2x2 7mM+iB2b xBDM ;2#�b22`/ QT /2 #2bi2KKBM; /B2 ?2i #2i`2z2M/2 T�M/
r��`BM ?2i Q#D2+i HB;i ?227iX

PM/2`bi��M/ Qp2`xB+?i H��i xB2M r2HF2 7mM+iB2b pQQ`FQK2M BM /2 "�: U:2K22Mi2 �Kbi2`/�K- kyRd#VX

RX rQQM7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i rQM2M
kX #BD22MFQKbi7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i b�K2MFQK2M p�M K2Mb2M pQQ` FmMbi- +mHimm`- ;Q/b/B2Mbi-

+QKKmMB+�iB2- FBM/2`QTp�M;- ?2i p2`bi`2FF2M p�M +QMbmKTiB2b pQQ` ?2i ;2#`mBF i2` TH��ib2 2M ?2i
��Mb+?Qmr2M p�M bTQ`i

jX +2H7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` /r�M;p2`#HBD7 p�M K2Mb2M
9X ;2xQM/?2B/bxQ`;7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` K2/Bb+? QM/2`xQ2F- p2`TH2;BM;- p2`xQ`;BM; Q7 #2?�M/2H@

BM;
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8X BM/mbi`B27mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i #2/`BD7bK�iB; #2r2`F2M Q7 QTbH��M p�M K�i2`B�H2M 2M ;Q2/@
2`2M- Q7 pQQ` �;`�`Bb+?2 /Q2H2BM/2M

eX F�MiQQ`7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` �/KBMBbi`�iB2
dX HQ;B2b7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i #B2/2M p�M `2+`2�iB27 p2`#HBD7 Q7 iBD/2HBDF QM/2`/�F ��M K2Mb2M
3X QM/2`rBDb7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i ;2p2M p�M QM/2`rBDb
NX bTQ`i7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i #2Q272M2M p�M bTQ`i

RyX rBMF2H7mM+iB2, ;2#`mBFb7mM+iB2 pQQ` ?2i p2`?�M/2H2M p�M K�i2`B�H2M- ;Q2/2`2M Q7 /B2Mbi2M
RRX Qp2`B;2 ;2#`mBFb7mM+iB2, MB2i BM /Bi HB/ #2MQ2K/2 ;2#`mBFb7mM+iB2 pQQ` �+iBpBi2Bi2M r��`#BD ?2i p2`#HB@

Dp2M p�M K2Mb2M 22M QM/2`;2b+?BFi2 `QH bT22HiX

12M ;2#Qmr F�M /mb mBi K22`/2`2 T�M/2M #2bi��M 2M BM /2x2 T�M/2M FmMM2M K22`/2`2 p2`#HBD7bQ#D2+i2M
��Mr2xB; xBDM K2i p2`b+?BHH2M/2 7mM+iB2bX PK K22` /mB/2HBDF?2B/ i2 b+?2TT2M pQH;2M 22M ��Mi�H pQQ`#22H/bB@
im�iB2bX .2 K22bi 22MpQm/B;2 bBim�iB2 Bb /B2 p�M 22M p`BDbi��M/2 rQMBM;- xB2 };mm` RX

6B;m`2 R, oQQ`#22H/ p�M 22M T�M/ BM /2 "�:

.2 rQMBM; Bb QT;2MQK2M BM /2 "�: �Hb ûûM 2MF2H T�M/- K2i /��`BM ûûM p2`#HBD7bQ#D2+i K2i 22M rQQM7mM+iB2X
>2i p2`#HBD7bQ#D2+i Bb r22` ;2FQTT2H/ ��M 22M �/`2bX 1` xBDM 2+?i2` QQF bBim�iB2b r��`#BD ?2i BM;2rBFF2H/2`
HB;iX 6B;mm` k H��i /Bi xB2MX

N



6B;m`2 k, oQQ`#22H/2M p�M p2`b+?BHH2M/2 rQQM22M?2/2M BM /2 "�:

AM };mm` k bi��M p2`b+?BHH2M/2 ivT2b rQMBM;2M ��M;2;2p2MX

RX .2 p`BDbi��M/2 rQMBM;- /B2 Bb `22/b ?B2`#Qp2M #2?�M/2H/X
kX .2 ir22@QM/2`@22M@F�TrQMBM;, .2x2 rQMBM; /22Hi r2HBbr��` 22M imbb2MKmm` 2M p��F /2x2H7/2 /�F+QM@

bi`m+iB2 K2i 22M M��bi;2H2;2M rQMBM;X >2i Bb 2+?i2` QQF �7xQM/2`HBDF #2i`22/#��` ûM �7bHmBi#��`X .2
rQMBM; rQ`/i /mb �Hb �7xQM/2`HBDF T�M/ 2M p2`#HBD7bQ#D2+i QT;2MQK2M BM /2 "�:X

jX 12M `BDiD2brQMBM; Bb QK /2x2H7/2 `2/2M QQF �T�`i QT;2MQK2M �Hb T�M/ 2M p2`#HBD7bQ#D2+iX AKK2`b �Hb
2` 22M rQMBM; imbb2MmBi ;2?��H/ rQ`/i- #HBDp2M /2 �M/2`2 rQMBM;2M bi��MX

9X SQ`iB2F~�ib #2bi��M p��F mBi K22`/2`2 i`�TT2M?mBx2M r��`��M p2`b+?BHH2M/2 rQMBM;2M ;`2Mx2MX .2x2
#HQFF2M K2i rQMBM;2M xBDM p��F ;2b+?2B/2M K2i 22M bK�HH2 #`�M/;�M;X AM/B2M /Bi ?2i ;2p�H Bb- rQ`/i
22M ~�i;2#Qmr QT;2/22H/ BM K22`/2`2 T�M/2MX .2 ~�ib /B2 pB� ?2ix2H7/2 i`�TT2M?mBb #2`2BF#��` xBDM
pQ`K2M b�K2M ûûM T�M/X .2 p2`b+?BHH2M/2 rQMBM;2M #BMM2M /2 ~�i rQ`/2M �Hb �T�`i p2`#HBD7bQ#D2+i
��M;2K2`FiX

8X :�`�;2b- T2`K�M2Mi2 b+?mm`iD2b 2M �M/2`2 #BD;2#Qmr2M xBDM �Hb T�M/ QT;2MQK2M- K��` F2MM2M ;22M
p2`#HBD7bQ#D2+i �Hb x2 ǳ/B2Mbi#��`Ǵ ��M ?2i ?QQ7/;2#Qmr xBDMX .�i rBH x2;;2M /�i ?2i ;2#`mBF 2`p�M
;2FQTT2H/ Bb ��M ?2i ?QQ7/;2#QmrX 1` rQ`/i �HH22M 22M p2`#HBD7bQ#D2+i iQ2;2F2M/ BM/B2M 2` bT`�F2
Bb p�M 7mM+iBQM2H2 x2H7bi�M/B;?2B/X .Bi F�M #BDpQQ`#22H/ ?2i ;2p�H xBDM r�MM22` 22M #2/`BD7 QT2`22`i
p�MmBi 22M ;�`�;2X

1` xBDM QQF bBim�iB2b r��`BM K22`/2`2 rQMBM;2M Q7 rQQM22M?2/2M i2 QM/2`b+?2B/2M xBDM BM 22M ;2#Qmr- K��`
r��` /2x2 MB2i �Hb �T�`i T�M/ rQ`/2M ��M;2K2`FiX .Bi Bb #BDpQQ`#22H/ ?2i ;2p�H #BD ;�H2`BD~�ib 2M #Qp2M@ 2M
#2M2/2MrQMBM;2MX .2 p2`b+?BHH2M/2 rQQM22M?2/2M xBDM r2H �Hb �T�`i p2`#HBD7bQ#D2+i QT;2MQK2M- K��` p�HH2M
#BMM2M ?2ix2H7/2 T�M/X

JQ#B2H2 Q7 iBD/2HBDF2 rQMBM;2M- /2MF ��M rQQM#Qi2M- rQQMr�;2Mb Q7 +QMi�BM2`rQMBM;2M rQ`/2M �T�`i #2@
?�M/2H/ BM /2 "�:X qQQM#Qi2M rQ`/2M x2H7 MB2i QT;2MQK2M BM /2 "�: K��` ?mM HB;TH��ib r2H- KBib ?2i QK
22M T2`K�M2Mi2 p2`;mM/2 HB;TH��ib ;��iX o�M rQQMr�;2Mb U2M bi�+�`�p�MbV Bb /2 bi�M/TH��ib QT;2MQK2M
BM /2 "�:X PQF ?B2` ;2H/i /�i ?2i QK 22M T2`K�M2Mi2 TH2F KQ2i ;��MX hBD/2HBDF2 rQMBM;2M- F�MiQ`2M 2i+X

Ry



BM /2 pQ`K p�M +QMi�BM2`b Q7 TQ`iQ+�#BMb rQ`/2M �Hb T�M/ QT;2MQK2M BM /2 "�: �Hb x2 22M T2`K�M2Mi
F�`�Fi2` ?2##2MX q�i T`2+B2b �Hb T2`K�M2Mi F�`�Fi2` rQ`/i #2b+?Qmr/- HBDFi T2` ;2K22Mi2 i2 p2`b+?BHH2MX
q�MM22` /2x2 r2;;2?��H/ rQ`/2M- rQ`/i /�i �Hb bHQQT ;2`2;Bbi`22`/ BM /2 "�:X .2x2 K�MB2` p�M p2`r2`F2M
xQm BMpHQ2/ FmMM2M ?2##2M QT ?2i ��Mi�H T�M/2M BM /2 T2`BQ/2 M� kyRRX

>2i Bb #2H�M;`BDF QK /2x2 /2}MBiB2b i2 F2MM2M QK /2 `2bmHi�i2M p�M /2 �M�Hvb2b mBi /2x2 i?2bBb i2 FmMM2M
/mB/2MX o2`b+?BHH2M/2 /2}MBiB2b Q7 QT2`�iBQM�HBb2`BM;2M p�M ?2i #2;`BT ;2#Qmr- T�M/- rQMBM; 2M 22M?2B/ H2p@
2`2M �M/2`2 BMi2`T`2i�iB2b p�M ;2i�HH2M QTX AM /2x2 i?2bBb rQ`/2M /2 /2}MBiB2b p�M T�M/2M mBi /2 "�: ��M;2@
?Qm/2MX .Bi ?Qm/i /mb BM /�i bQKKB;2 K22`;2xBMbrQMBM;2M �Hb �T�`i2 T�M/2M xBDM K22;2MQK2M 2M �M/2`2M
�Hb ûûM 2MF2H T�M/X AM LQQ`/@L2/2`H�M/ #2bi��i kj-e T`Q+2Mi p�M /2 rQMBM;pQQ``��/ mBi K22`;2xBMbrQMBM;2MX
"BMM2M LQQ`/@L2/2`H�M/ Bb �HH22M BM /2 ;2K22Mi2M :`QMBM;2M 2M G22mr�`/2M ?2i ��M/22H K22`;2xBMbrQMBM@
;2M ?Q;2` /�M ?2i H�M/2HBDF2 ;2KB//2H/2 p�M j8-j T`Q+2Mi K2i `2bT2+iB2p2HBDF ej-3 2M jd-e T`Q+2Mi U�"6
_2b2�`+?- kyRdVX oQQ` ?2i �H;2?2H2 #22H/ p�M /2 QKp�M; 2M ?2i p2`HQQT p�M /2 `mBKi2HBDF2 p2`bi2/2HBDFBM;
HBDFi /2 BMpHQ2/ /�M QQF i2 Qp2`xB2MX

JQ`7QHQ;Bb+?2 o2`bi2/2HBDFBM;

"BD KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM; /`��Bi ?2i QK /2 p2`bi2MBM; p�M 22M ;2#B2/ U"2`; 2i �HX- RNNeVX 12M BM/B+�iQ`
pQQ` /2 QKp�M; p�M /Bi T`Q+2b Bb /2 T`Q/m+iB2 p�M T�M/2M BM 22M #2T��H/2 T2`BQ/2X PK /2 T`Q/m+iB2 BM /2
M�QQ`HQ;b2 T2`BQ/2 i2 FmMM2M �M�Hvb2`2M xBDM BM /2x2 i?2bBb /2 T�M/2M mBi /2 "�: ;2;`Q2T22`/ QT #�bBb p�M
#QmrD��` BM FH�bb2M p�M 8 D��`X >B2`K22 rQ`/i ;2+Q``B;22`/ pQQ` QMM�mrF2m`B;?2B/ 2M ?2i �;2@?2�TBM; 2z2+i
Uw?�M; � >2BiD�M- RNNyc �Ƕ>2�`M 2i �HX- kyyNVX .2x2 ��Mi�HH2M xBDM #2`2F2M/ pQQ` ?22H LQQ`/@L2/2`H�M/-
K��` QQF QT ?2i H�;2`2 b+?��HMBp2�m p�M :2K22Mi2M 2M *"a "mm`i2MX

>2i M�/22H p�M ;2K22Mi2;`2Mx2M Bb /�i /QQ` 7mbB2b ;2K22Mi2M ;`Qi2` rQ`/2M r��`/QQ` ?2i F�M HBDF2M �HbQ7
2` p22H ;`Q2B ?227i TH��ib;2pQM/2M BM 22M #2T��H/ D��`- i2`rBDH /Bi MB2i ?2i ;2p�H ?Q27i i2 xBDMX PK /Bi i2
pQQ`FQK2M rQ`/i BM /2x2 i?2bBb mBi;2;��M p�M /2 ;2K22Mi2;`2Mx2M p�M kyRdX

PQF #BD /2 *"a #mm`i2M rQ`/i p�M /2 #mm`i2M mBi kyRd mBi;2;��MX "mm`i2M rQ`/2M p��F ;2#`mBFi �Hb
;2Q;`�}b+?2 22M?2B/ BM QM/2`xQ2F USB+F2ii � S2�`H- kyyRVX >2i *"a /22Hi ;2#B2/2M BM QT #�bBb p�M 7mM+iB2X
AM 22M bi�/ �Hb :`QMBM;2M xBDM /2 K22bi2 UrQQMVrBDF2M ;2/2}MB22`/ �Hb �T�`i2 #mm`iX AM ?2i #mBi2M;2#B2/
xBDM /2 ;`Qi2`2 /Q`T2M �Hb �T�`i2 #mm`i QT;2MQK2M 2M ?2i QKHB;;2M/2 ;2#B2/ /�i #BD /Bi /Q`T ?QQ`i- ;2H/i �Hb
�T�`i2 #mm`iX >2i QM/2`b+?2B/ BM F2`M2M 2M #mBi2M;2#B2/ K��Fi ?2i ;2K�FF2HBDF2` /2 ;`Q2B #BMM2M F2`M2M i2
QM/2`b+?2B/2M p�M /2 ;`Q2B p�M ?2i QKHB;;2M/2X .2 ;`Q2B p�M #mBi2MrBDF2M Bb QT /2x2 K�MB2` QQF /mB/2HBDF2`
i2 xB2MX

�Hi2`M�iB2p2M pQQ` /2 *"a #mm`i2M xBDM /2 "�: rQQMTH��ib;`2Mx2M Q7 /2 #2#Qmr/2 FQK;`2Mx2M mBi /2
hQTRyLGX .2 rQQMTH��ib2M mBi /2 "�: xBDM 2+?i2` p��F ;`Qi2` /�M /2 ;`2Mx2M p�M 22M TH��ib- ?2i ;��i
BM /2 "�: QK /2 rQQMTH��ib /B2 �Hb TQbi�/`2b ;2#`mBFi rQ`/iX AM /2 rQQMTH��ib :`QMBM;2M BM /2 "�:
Bb #BDpQQ`#22H/ QQF >QQ;F2`F QT;2MQK2M- r��` BM /2 #2#Qmr/2 FQK /�i�b2i /2x2 TH��ib2M r2H �T�`i xBDM
QT;2MQK2MX 12M M�/22H p�M /2 #2#Qmr/2 FQK;`2Mx2M Bb /2 bi2`F2 p2`�M/2`BM; /QQ` /2 D�`2M ?22MX o2`�M@
/2`BM;2M BM /2 /2}MBiB2b #BD ?2i F�/�bi2` pQ`K2M /2 #2H�M;`BDFbi2 QQ`x��F ?B2`pQQ`X .��`#BD FQKi /�i /2
#2#Qmr/2 FQK;`2Mb ;22M r2ii2HBDF2 #2T�HBM; F2Mi 2M ;2K22Mi2b /mb /2 #2#Qmr/2 FQK#Q`/2M QT p2`b+?BH@
H2M/2 K�MB2`2M TH��ib2M U"`Q2Fb- kyRdVX .2x2 `2/2M2M K�F2M xQr2H /2 rQQMTH��ib2M mBi /2 "�: �Hb /2
#2#Qmr/2 FQK;`2Mx2M QM;2b+?BFi �Hb �;;`2;�iB2MBp2�m pQQ` /2 ir22/2 K2i?Q/2- QK/�i x2 bBKT2Hr2; MB2i
p2`;2HBDF#��` xBDMX oQQ` /2 22`bi2 K2i?Q/2 xBDM rûH /2 #Qmr/2 FQK;`2Mx2M ;2#`mBFiX >2i p2`B}ď`2M p�M
/2 T2`+2Mi�;2b H�M/;2#`mBF T2` +�i2;Q`B2 Bb 22MpQm/B;2` BM /�i ;2p�HX "BMM2M /2 #2#Qmr/2 FQK xQm ?2i
T2`+2Mi�;2 #2#Qmr/ ;2#B2/ `B+?iBM; /2 RyyW KQ2i2M xBDMX

>2i i2HH2M p�M ?2i ��Mi�H T�M/2M T2` T2`BQ/2 T2` ;2#B2/ ;227i xQr2H BMxB+?i BM /2 QKp�M; 2M ?2i p2`HQQT p�M
T`Q/m+iB2 �Hb BM /2 pQQ``��/ mBi p2`b+?BHH2M/2 T2`BQ/2bX 12M /mB/2HBDF2 BM/B+�iB2 p�M /2 bi2/2HBDF?2B/b;`��/
QT ;`Qi2`2 b+?��H ;227i ?2i 2+?i2` MQ; MB2iX 12M p22H;2#`mBFi2 K2i?Q/2 pQQ` ?2i #2T�H2M p�M /2x2 bi2/2HB@
DF?2B/b;`��/ Bb /2 xQ;2M��K/2 UQK;2pBM;bV�/`2bb2M/B+?i?2B/ U*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- RNNkc
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"2`; 2i �HX- RNNec *2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRdVX >2i ��Mi�H �/`2bb2M #BMM2M ûûM FBHQK2i2` p�M
22M TH2F ;227i 22M BM/B+�iB2 p�M /2 bi2/2HBDF?2B/ p�M /B2 TH2FX PT #�bBb p�M ?2i ��Mi�H �/`2bb2M rQ`/i 22M
bi2/2HBDF?2B/bFH�bb2 iQ2;2F2M/X AM i�#2H R Bb /2x2 p2`/2HBM; mBi;2r2`FiX

PK;2pBM;b�/`2bb2M/B+?i?2B/ ai2/2HBDF?2B/bFH�bb2
= k8yy R, w22` bi2`F bi2/2HBDF

R8yy @ k8yy k, ai2`F bi2/2HBDF
Ryyy @ R8yy j, J�iB; bi2/2HBDF
8yy @ Ryyy 9, q2BMB; bi2/2HBDF

I 8yy 8, LB2i@bi2/2HBDF

h�#2H R, ai2/2HBDF?2B/bFH�bb2M U*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRdV

.2 QK;2pBM;b�/`2bb2M/B+?i?2B/ rQ`/i /QQ` ?2i *"a #2`2F2M/ K2i ?2i pB2`F�Mibi�iBbiB2F2M ;`B/ �Hb ;2Q;`�}b@
+?2 22M?2B/X >2i #2bi�M/ *"apB2`F�Mi2M8yyK Bb QT;2#Qmr/ mBi 22M H�M/b/2FF2M/ ;`B/ p�M 8yyK #BD 8yyKX
S2` pB2`F�Mi xBDM /2KQ;`�}b+?2 2M bi�iBbiBb+?2 ;2;2p2Mb #2F2M/ U*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyR9VX
.2 pB2`F�Mi2M p2`�M/2`2M MB2i /QQ` /2 iBD/- /Bi K��Fi ?2i 22M mBi2`K�i2 ;2b+?BFi #2bi�M/ pQQ` �M�Hvb2b
M��` p2`�M/2`BM;2M BM /2 iBD/X

.2 QK;2pBM;b�/`2bb2M/B+?i?2B/ F�M r2H ;2xB2M rQ`/2M �Hb /2 bi�M/��`/ K��ibi�7 BM L2/2`H�M/ pQQ` bi2/2HB@
DF?2B/X PQF pQQ` /2x2 i?2bBb xQm /Bi 22M ;2b+?BFi2 K2i?Q/2 FmMM2M xBDM QK /2 iQi�H2 QKp�M; p�M /2
p2`bi2/2HBDFBM; i2 FmMM2M �M�Hvb2`2M 2M QT HQF�H2 b+?��H /2 p2`bi2/2HBDFBM; BM F��`i i2 #`2M;2MX 1` Bb /��`#BD
2+?i2` ûûM T`Q#H22KX .2 HQ+�iB2b p�M �/`2bb2M xBDM #2b+?BF#��` BM /2 "�:- K��` ��M �/`2bb2M Bb ;22M
#QmrD��` ;2FQTT2H/X 12M FQTT2HBM; p�M ?2i #QmrD��` p�M ?2i T�M/ r��`BM ?2i �/`2b xB+? #2pBM/i- K��Fi
?2i iQ+? KQ;2HBDF QK 22M D��`i�H ��M 22M �/`2b iQ2 i2 F2MM2MX PT /2x2 K�MB2` rQ`/i 22M �M�Hvb2 p�M
/2 QK;2pBM;b�/`2bb2M/B+?i?2B/ /QQ` /2 iBD/ KQ;2HBDFX oQQ` /2x2 i?2bBb Bb pQQ` p2`b+?BHH2M/2 T2`BQ/2b /2
QK;2pBM;b�/`2bb2M/B+?i?2B/ #2`2F2M/ K2i ?2i pB2`F�Mibi�iBbiB2F2M;`B/ 2M ;2pBbm�HBb22`/ QK /2 p2`bT`2B/BM;
2M +QM+2Mi`�iB2 p�M /2 p2`bi2/2HBDFBM; BMxB+?i2HBDF i2 K�F2MX .Bi ;227i K22` BMxB+?i BM /2 +QM+2Mi`�iB2 p�M /2
p2`bi2/2HBDFBM; /�M �HH22M /2 T`Q/m+iB2;2i�HH2MX AM /2 biQ`v K�T xBDM /2x2 +QM+2Mi`�iB2F��`i2M i2 xB2M BM 22M
�MBK�iB2X �MBK�iB2b H�i2M p2`�M/2`BM; /QQ` /2 iBD/ #2i2` xB2M /�M bi�iBb+?2 F��`i2M U:`2;Q`v � 1HH- kyydVX

Er�HBi2Bi � oQHH2/B;?2B/
PK /2 ;2#`mBFi2 K2i?Q/2b i2 FmMM2M #2QQ`/2H2M- Bb 22M BM/B+�iB2 p�M /2 Fr�HBi2Bi p�M /2 ;2#`mBFi2 ;2;2p2Mb
MQ/B;X Pp2` /2 Fr�HBi2Bi p�M /2 "�: 2M p22HpQQ`FQK2M/2 QMDmBbi?2/2M Bb p22H #2F2M/ /�MFxBD ?2`?��H/2HBDF2
�m/Bib 2M QM/2`xQ2F2M U1HH2MF�KT � _B2i/BDF- kyRy- *2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F UkyRe#VVX .�MFxBD
i2`m;K2H/BM;2M p�M ;2#`mBF2`b rQ`/i /2 Fr�HBi2Bi p�M /2 "�: bi22/b #2i2`X A2/2`2 Qp2`?2B/b;2#`mBF2`
?227i /2 THB+?i QK QMDmBbi?2/2M i2 K2H/2MX .2 #`QM?Qm/2` UK22bi�H 22M ;2K22Mi2V KQ2i /�M p2`pQH;2Mb
/2 K2H/BM; BM #2?�M/2HBM; M2K2MX PT /2x2 K�MB2` rQ`/2M p22H QMDmBbi?2/2M ;2+Q``B;22`/X .2 FQK2M/2
D�`2M x�H /Bi T`Q+2b p2`bi2`Fi rQ`/2M /QQ` 22M p2`�M/2`BM; BM /2 q2i q��`/2`BM; PM`Q2`2M/2 w�F2MX PT
/Bi KQK2Mi rQ`/2M rQMBM;2M ;2r��`/22`/ QT #�bBb p�M BM?Qm/- p�M�7 kykk xBDM ;2K22Mi2M p2`THB+?i QK /Bi
QT #�bBb p�M ;2#`mBFbQTT2`pH�Fi2 i2 /Q2M Uq��`/2`BM;bF�K2`- kyReVX :2K22Mi2M ?2##2M 8 D��` /2 iBD/ QK
/2 "�: i2 p2`#2i2`2M 2M xQ ;2`22/ i2 K�F2M pQQ` /2 MB2mr2 K�MB2` p�M r��`/2`2MX .2 +Q``2+i?2B/ p�M
QTT2`pH�Fi2b 2M r2HHB+?i QQF #QmrD�`2M x�H ?B2`/QQ` r��`b+?BDMHBDF #HBDp2M p2`#2i2`2MX

.2 #QmrD�`2M BM /2 "�: ;2p2M 22M ;Q2/2 BM/B+�iB2 pQQ` /2 T2`BQ/2 r��`BM 22M T�M/ Bb ;2#Qmr/X .2 Fr�HBi2Bi
p�M /2 #QmrD�`2M BM /2 "�: rQ`/i ;`Qi2M/22Hb #2śMpHQ2/ /QQ` /2 p2`b+?BHH2M/2 K2i?Q/2b /B2 ;2#`mBFi xBDM
QK ?2i #QmrD��` iQ2 i2 rBDx2M ��M 22M T�M/X 1` xBDM ?B2`pQQ` ;`Q7r2; /`B2 K2i?Q/2b i2 QM/2`b+?2B/2M,

RX QT #�bBb p�M 22M #`QM/Q+mK2Mi- #BDpX #Qmrp2`;mMMBM;
kX QT #�bBb p�M BMi2`TQH�iB2 p�M #QmrD�`2M p�M QKHB;;2M/2 T�M/2M U:2K22Mi2 �Kbi2`/�K- kyRd�V
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jX BMb+?�iiBM; /QQ` 22M 2tT2`i- #BDpX i�t�i2m` U"BMM2MH�M/b "2bimm`- kyRRV

Pp2` ?2i �H;2K22M ;2H/i, ?Q2 Qm/2` ?2i T�M/- ?Q2 KBM/2` M�mrF2m`B; ?2i #QmrD��`X >2i KBMBbi2`B2 ?227i
?B2`pQQ` iQH2`�MiB2;`2Mx2M QT;2bi2H/X

ǳEr�HBi2Bi, h2M ��MxB2M p�M /2 M�mrF2m`B;?2B/ p�M #QmrD�`2M rQ`/2M /2 pQH;2M/2 iQH2`@
�MiB2;`2Mx2M ;2?�Mi22`/, =4 RNNk, R D��` RN8y@RNNR, k D��` RNyy@RN9N, 8 D��` R3yy@RNyy, Ry
D��` I R3yy, k8 D��` "BD x22` Qm/2 T�M/2M ;2H/i /2 #2bi2 b+?�iiBM;Ǵ UJBMBbi2`B2 p�M "BMM2MH�M/b2
w�F2M 2M EQMBMF`BDFb`2H�iB2b- kyRdVX

12M ��Mi�H #QmrD�`2M rQ`/2M ;2#`mBFi �Hb /mKKv #QmrD��`X AM �Kbi2`/�K Bb /Bi Ry8y- Qp2` ?2i �H;2K22M
rQ`/i NNNN ;2#`mBFi U:2K22Mi2 �Kbi2`/�K- kyRd�VX >2i #QmrD��` RNyy Bb QQF 22M bT2+B��H D��`- /Bi rQ`/i
M�K2HBDF �Hb /mKKv D��` pQQ` /2 qPw r��`/2 ;2#`mBFi Uo2`2MB;BM; p�M L2/2`H�M/b2 :2K22Mi2M- kyRyVX
o22H ;2;2p2Mb mBi /2 "�: xBDM ;2#�b22`/ QT ;2;2p2Mb mBi qPw `2;Bbi`�iB2bX oQQ` /Bi QM/2`xQ2F xBDM T�M/2M
K2i 22M /2`;2HBDF /mKKv #QmrD��` mBi /2 i2 �M�Hvb2`2M /�i�b2i ;2?��H/X

"BD /2 /2`/2 K2i?Q/2- ?2i BMb+?�ii2M p�M ?2i #QmrD��`- bT22Hi H227iBD/bi�T2H2M Q7 ǳ�;2 ?2�TBM;Ǵ r��`b+?BDMHBDF
22M `QHX J2Mb2M xBDM ;2M2B;/ QK 22M D��`i�H �7 i2 `QM/2M QT 8 Q7 Ry D��` Uw?�M; � >2BiD�M- RNNyc �Ƕ>2�`M
2i �HX- kyyNVX .Bi F�M H2B/2M iQi QMDmBbi2 #QmrD�`2M 2M /mb iQi BM+Q``2+i2 mBiFQKbi2M p�M �M�Hvb2b QT #�bBb
p�M /2 "�:X AM ir22 +�b2 bim/B2b Bb QM/2`xQ+?i ?Q2p22H /2 "�: �7rBDFi QT /Bi pH�FX

aHQQT 2M rBDFp2`MB2mrBM;
.2 "�: Bb ;2śMp2Mi�`Bb22`/ p�M�7 kyyN 2M BM kyRR r�b /2 22`bi2 p2`bB2 ;2`22/X aBM/b/B2M rQ`/2M QQF
rBDxB;BM;2M #BD;2?Qm/2M xQ�Hb bHQQT 2M MB2mr#QmrX S�M/2M /B2 M� kyyN xBDM ;2bHQQTi xBDM /mb QQF �Hb
xQ/�MB; QT;2MQK2M BM /2 "�:X q�MM22` 22M T�M/ rQ`/i ;2bHQQTi- rQ`/i /2 bi�imb p�M ?2i T�M/ ;2rBDxB;/
BM ǵS�M/ :2bHQQTiǶX .Bi #2i2F2Mi /mb /�i T�M/2M /B2 pƦƦ` kyyN ;2bHQQTi xBDM MB2i BM ?2i #2bi�M/ i2`m; i2
pBM/2M xBDMX .2x2 T�M/2M #2biQM/2M BKK2`b iBD/2Mb /2 BMp2Mi�`Bb�iB2 �H MB2i K22`X >2i 72Bi /�i ;2bHQQTi2
T�M/2M QMi#`2F2M BM /2 "�: xQm KQ;2HBDF FmMM2M H2B/2M iQi 22M QMpQHH2/B; ��Mi�H T�M/2M pQQ` 22M T2`BQ/2X
.Bi bT22Hi K2i M�K2 BM ;2#B2/2M r��` rBDF@ Q7 bi�/bp2`MB2mrBM; ?227i TH��ib;2pQM/2MX

aBM/b /2 D�`2M ey 2M dy p�M /2 pQ`B;2 22mr pBM/i p2`MB2mrBM; TH��ib QT p2`b+?BHH2M/2 TH2FF2M BM L2/2`H�M/
UqƺHi;2Mb- RNNec >2HH2K�M � q�bb2M#2`;- kyyRc Pmr2?�M/ � .�pBb- kyy9VX AM 22`/2`2 D�`2M dyf3y r2`/2M
p��F +QKTH2i2 U/2H2M p�MV rQQMrBDF2M ;2bHQQTi 2M p�M�7 MmH QTMB2mr QT;2#Qmr/X .�i ;BM; K2i M�K2 QK
pQQ`QQ`HQ;b2 rBDF2M 2M r2`/ bi�/bp2`MB2mrBM; ;2MQ2K/X h2;2MrQQ`/B; HB;i /2 7Q+mb QT M�QQ`HQ;b2 rBDF2M
2M rQ`/i ?2i rBDFp2`MB2mrBM; ;2MQ2K/X "BD /2x2 rBDFp2`MB2mrBM; rQ`/i p�F2` ;2r2`Fi K2i /2 #2bi��M/2
bi`m+imm` p�M /2 rBDF- r��`#BD /QQ` KB//2H p�M `2MQp�iB2 Q7 ;2/22Hi2HBDF2 2M ;27�b22`/2 bHQQT 2M MB2mr#Qmr
/2 rBDF rQ`/i p2`MB2mr/X .QQ` /2x2 rBDFp2`MB2mrBM; p2`�M/2`i /2 b�K2Mbi2HHBM; p�M #QmrD�`2M BM 22M rBDFX
.Bi ?227i iQi ;2pQH; /�i BM /2 mBiFQKbi2M QT #�bBb p�M /2 "�: 22M p2`i2F2M/ #22H/ F�M QMibi��MX q�MM22`
#BDpQQ`#22H/ 22M rBDF mBi /2 D�`2M 8y p�M /2 ky2 22mr +QKTH22i Bb p2`p�M;2M BM /2 D�`2M Ny p�M /2x2H7/2 22mr-
/�M FQKi mBi /2 mBi;2pQ2`/2 �M�Hvb2 /�i /2 rBDF bi�Ki mBi /2 D�`2M NyX �"6 _2b2�`+? bi2Hi BM kyyk /�i RNW
p�M /2 rQMBM;pQQ``��/ BM RN38 #2?QQ`/2 iQi /2 +�i2;Q`B2 ǵbH2+?i2Ƕ rQMBM;2MX AM kyyy r�b /Bi T2`+2Mi�;2
bH2+?i2 rQMBM;2M MQ; bH2+?ib RWX .2x2 ǵbH2+?i2Ƕ rQMBM;2M xBDM pQQ`M�K2HBDF p�M pQQ` RN9y U�"6 _2b2�`+?-
kyykVX .Bi xQm #2i2F2M2M /�i pQQ` /2x2 i?2bBb /2 BMpHQ2/ #2T2`Fi Bb- ��M;2xB2M ?2i ?B2` QK M�QQ`HQ;b2
p2`bi2/2HBDFBM; ;��iX .��`M��bi p�Hi i2 #2�`;mK2Mi2`2M /�i /2x2 �7rBDFBM; MB2i p�M ;`QQi #2H�M; Bb pQQ` ?2i
;2?2H2 #22H/ p�M /2 QKp�M; p�M p2`bi2/2HBDFBM;X .2x2 ;2#B2/2M r��` rBDFp2`MB2mrBM; ?227i TH��ib;2pQM/2M
r�`2M `22/b p2`bi2/2HBDFi 2M xBDM /�i Mm MQ; bi22/bX PK BM i2 FmMM2M b+?�ii2M ?Q2 ;`QQi /2 BMpHQ2/ p�M
;2bHQQTi2 T�M/2M QT /2x2 i?2bBb Bb- Bb /QQ` KB//2H p�M ir22 +�b2 bim/B2b 22M +?2+F mBi;2pQ2`/ K2i ?BbiQ`Bb+?
UF��`iVK�i2`B��H 2M HQF�H2 F2MMBb p�M /2 �mi2m`X .2 mBiFQKbi2M p�M /2x2 +�b2 bim/B2b ;2p2M BMxB+?i BM /2
KQ;2HBDF2 BMpHQ2/ p�M bHQQT QT /2 ;2i�HH2M BM ?2i ;HQ#�H2 Qp2`xB+?iX

Rj



6mM+iBQM2H2 o2`bi2/2HBDFBM;

L��bi /2 ?B2`#Qp2M #2?�M/2H/2 KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;- bT22Hi QQF 7mM+iBQM2H2 p2`bi2/2HBDFBM; 22M `QH
BM /2 T2`BQ/2 M� RN8yX .22Hb F�M 7mM+iBQM2H2 p2`bi2/2HBDFBM; mBi H�M/;2#`mBFb/�i� ;2?��H/ rQ`/2M U>�K2`b
2i �HX- kyyNVX AM ?2i ;2p�H p�M /2x2 i?2bBb mBi /2 `2bmHi�i2M p�M K2i?Q/2 ûûMX

.2 p2`bT`2B/BM; p�M 7mM+iB2b xQm 2p2M22Mb QT #�bBb p�M /2 "�: BM F��`i ;2#`�+?i FmMM2M rQ`/2MX 12`/2`2
bim/B2b K��Fi2M ;2#`mBF p�M /�i� Qp2` #2/`BDp2M U"2`; 2i �HX- RNNeVX .2 p2`#HBD7bQ#D2+i2M #2p�ii2M ûûM
Q7 K22`/2`2 ;2#`mBFb/Q2H2M- /2x2 xBDM BM;2/22H/ ��M /2 ?�M/ p�M /2 #QmrFmM/B;2 ;2#`mBFb7mM+iB2 mBi ?2i
#Qmr#2bHmBi U:2K22Mi2 �Kbi2`/�K- kyRd#VX ��M p2`#HBD7bQ#D2+i2M Bb 2+?i2` MB2i /B`2+i 22M #QmrD��` ;2FQT@
T2H/ �Hb �ii`B#mmiBM7Q`K�iB2X PK iQ+? 22M �M�Hvb2 Qp2` iBD/ i2 FmMM2M /Q2M- Bb ?2i #QmrD��` p�M ?2i T�M/
r��`BM ?2i p2`#HBD7bQ#D2+i xB+? #2pBM/i- ;2FQTT2H/ ��M ?2i p2`#HBD7bQ#D2+iX >2i M�/22H Bb /�i /2 7mM+iB2b xBDM
iQ2;2F2M/ QT ?2i KQK2Mi /�i /2 "�: Bb ;2śMp2Mi�`Bb22`/- Q7 r�MM22` /Bi M�/B2M Bb ;2rBDxB;/X >2i F�M /mb
pQQ`FQK2M /�i 22M U22M?2B/ #BMM2M 22MV T�M/ pQQ` /2 BMp2Mi�`Bb�iB2 22M �M/2`2 #2bi2KKBM; ?�/ /�M Mm BM
/2 "�: Bb ;2`2;Bbi`22`/X

.2 "�: ;��i mBi p�M /2 7mM+iB2 r��`pQQ` 22M p2`;mMMBM; Bb mBi;2;2p2MX >2i F�M /mb pQQ`FQK2M /�i
?2i 72Bi2HBDF2 ;2#`mBF �7rBDFi p�M ?2i p2`;mM/2 ;2#`mBFX 12M pQQ`#22H/ /��`p�M Bb rQM2MX PM;2p22` ûûM
T`Q+2Mi p�M /2 L2/2`H�M/b2 #2pQHFBM; bi��i �Hb #2rQM2` BM;2b+?`2p2M BM 22M p2`#HBD7bQ#D2+i K2i 22M �M/2`
;2#`mBFb/Q2H /�M rQQM7mM+iB2X >2i ;��i p22H�H QK Qm/2`2M BM 22M p2`xQ`;BM;b?mBb Q7 QK Q#D2+i2M K2i 22M
HQ;B2b UiBD/2HBDF QM/2`/�FV Q7 F�MiQQ`7mM+iB2X .Bi FQKi #BDpQQ`#22H/ pQQ` #BD T�M/2M /B2 xBDM QK;2#Qmr/
iQi �TT�`i2K2Mi2M U\\\VX o�M ;2#`mBFb/Q2H2M �M/2`b /�M rQM2M Bb MB2i #2F2M/ r2HF T2`+2Mi�;2 �7rBDF2M/
;2#`mBF #2p�iX

ai�/b`�M/xQM2

o2`bi2/2HBDFBM; pBM/i p��F TH��ib `QM/QK ?2i bi�/b+2Mi`mK 2M H�M;b #2H�M;`BDF2 p2`#BM/BM;br2;2M- /2 xQ;2@
M��K/2 bi�/b`�M/xQM2 Uam/?B`� 2i �HX- kyy9- >�K2`b 2i �HX UkyyNV- >�K2`b � SB2F UkyRkVVX oQQ` /2 bi2/2M
:`QMBM;2M 2M G22mr�`/2M Bb BM /2x2 i?2bBb QM/2`xQ+?i BM ?Q2p2``2 /Bi QQF ;2H/i pQQ` /2 M�QQ`HQ;b2 p2`bi@
2/2HBDFBM; BM LQQ`/@L2/2`H�M/X oQQ` ?2i #2T�H2M p�M /2 ;`QQii2 p�M /2x2 xQM2 Bb ;2`2F2M/ K2i /2 pQH;2M/2
7Q`KmH2 /B2 /QQ` >�K2`b 2iX�HX UkyyNV Bb QT;2bi2H/ QT #�bBb p�M 22`/2`2 QM/2`xQ2F2M M��` bi�/b`�M/xQM2bX

ai�/b`�M/xQM2 UKV 4 ǺQTT2`pH�Fi2 bi2/2HBDF ;2#B2/ UKkV f e U>�K2`b 2i �HX- kyyN TjRVX

�Hb mBi;�M;bTmMi pQQ` ?2i bi2/2HBDF ;2#B2/ pQQ` /2 #2`2F2MBM; Bb ?2i #2#Qmr/2 ;2#B2/ ?�M/K�iB; ;2/B;@
Bi�HBb22`/ QT #�bBb p�M /2 hQTQhBD/`2Bb F��`i p�M RN9N UE�/�bi2`- kyReVX >2i mBi`2F2M2M p�M 22M `�/Bmb
U#mz2`V- K2i /2 �7bi�M/ /B2 mBi /2 #Qp2M;2MQ2K/2 7Q`KmH2 FQKi- `QM/QK ?2i ;2/B;Bi�HBb22`/2 ;2#B2/ F�M /2
bi�/b`�M/xQM2 #2T��H/ rQ`/2MX J2i B2/2`2 mBi#`2B/BM; p�M bi2/2HBDF ;2#B2/- p2`�M/2`i /2 bi�/b`�M/xQM2 K22X
PK ?2i 2t�+i2 ��M/22H #BMM2M /2 bi�/b`�M/xQM2 i2 K2i2M- xQm /mb pQQ` 2HF2 mBi#`2B/BM; QTMB2mr /2x2 xQM2
mBi;2`2F2M/ KQ2i2M rQ`/2MX AM ?2i ;2p�H p�M /2x2 i?2bBb Bb /2 bBim�iB2 BM RN9N ?2i p�bi2 mBi;�M;bTmMi 2M Bb
2` MB2i pQQ` B2/2`2 mBi#`2B/BM; 22M MB2mr2 xQM2 #2`2F2M/X .2 #2#QmrBM; mBi /2 "�: p�M kyRd Bb ;2#`mBFi
QK ?2i ��M/22H #BMM2M /2 bi�/b`�M/xQM2 i2 #2`2F2M2MX .Bi ;227i BMxB+?i BM /2 BMpHQ2/ p�M /2 ?BbiQ`Bb+?2
bBim�iB2 QT /2 mBi2BM/2HBDF2 p2`bi2/2HBDFBM; bBM/b RN8yX

L��bi bi2/2HBDF ;2#B2/ ;2#`mBF2M >�K2`b 2iX�HX UkyyNV QQF QT`Bii2M p�M bM2Hr2;2M �Hb BM/B+�iQ` pQQ` /2
bi�/b`�M/xQM2X PT`Bii2M #BMM2M /2 bi�/b`�M/xQM2 i2HH2M K22 K2i 22M `�/Bmb U#mz2`V p�M R3yy K2i2`- QT`Bi@
i2M #mBi2M /2 xQM2 K2i NyyKX oQQ` /2x2 i?2bBb xBDM /2 F`mBbBM;2M p�M ?QQ7/r2;2M �Hb QT`Bii2M ;2MQK2M-
��M;2xB2M 2` MQ; ;22M bM2Hr2;2M r�`2M BM /2 ir22 bi2/2M BM RN9NX .2x2 F`mBbBM;2M xBDM QQF ;2/B;Bi�HBb22`/
QT #�bBb p�M /2 F��`i p�M RN9N mBi hQTQhBD/`2Bb UE�/�bi2`- kyReVX L� ?2i /B;Bi�HBb2`2M p�M ?2i bi2/2HBDF
;2#B2/ 2M /2 F`mBbBM;2M- Bb /QQ` ?2i #2`2F2M2M p�M 22M #mz2` /2 bi�/b`�M/xQM2 #2T��H/X o2`pQH;2Mb Bb ?2i
��Mi�H T�M/2M #BMM2M 2M #mBi2M /2 bi�/b`�M/xQM2 mBi;2`2F2M/X wB2 };mm` j pQQ` 22M BHHmbi`�iB2 p�M ?2i
+QM+2TiX

R9



6B;m`2 j, AHHmbi`�iB2 QT2`�iBQM�HBb2`BM; bi�/b`�M/xQM2 U>�K2`b 2i �HX- kyyN TjkV

.2 `2bmHi�i2M p�M /2 ?B2`#Qp2M #2b+?`2p2M K2i?Q/2b rQ`/2M ;2T`2b2Mi22`/ BM 22M biQ`v K�TX .2x2 r2#bBi2
#B2/i /2 H2x2` /2 KQ;2HBDF?2B/ x2H7 /2 /�i� i2 #2FBDF2M QT 22M F��`i- QK #BDpQQ`#22H/ 22M bT2+B}2F ;2#B2/ i2
#2FBDF2MX .2x2 K�MB2` p�M ?2i T`2b2Mi2`2M p�M `2bmHi�i2M rQ`/i bi22/b p�F2` iQ2;2T�bi UaFQr`QMM2F 2i �HX-
kyR8-"m`2�m 1m`QT� UkyR9VVX

_2bmHi�i2M

AM /Bi ?QQ7/bimF rQ`/i /2 ;2b+?BFi?2B/ p�M /2 ;2#`mBFi2 K2i?Q/2b #2bT`QF2MX �HH2`22`bi /2 mBiFQKbi2M p�M
K2i?Q/2 R, b2KB�miQK�iBb+?2 +H�bbB}+�iB2 ?BbiQ`Bb+?2 F��`i2MX h2M ir22/2 /2 mBiFQKbi2M p�M K2i?Q/2 k,
?mB/B;2 p2+iQ` /�i� UK2i ?BbiQ`Bb+?2 ;2;2p2MbVX o�M /2 ir22/2 K2i?Q/2 Bb /2 QmiTmi p�M /2 K2i?Q/2 i2
#2FBDF2M pB� 22M BMi2`�+iB2p2 r2#bBi2X AM /Bi ;2b+?`2p2M /22H p�M /2 i?2bBb Bb ;2`2~2+i22`/ QT /2 `2bmHi�i2M
��M /2 ?�M/ p�M ir22 +�b2 bim/B2bX

J2i?Q/2 R, a2KB�miQK�iBb+?2 +H�bbB}+�iB2 ?BbiQ`Bb+?2 iQTQ;`�}b+?2 F��`i2M

AM /2x2 i?2bBb Bb pQQ` ir22 ;2#B2/2M /2 b2KB�miQK�iBb+?2 +H�bbB}+�iB2K2i?Q/2 mBi;2i2bi- .`�+?i2M 2M /2
EMBT2X

.2 EMBT2

.2 22`bi2 +�bmb Bb ?2i 6`B2b2 /Q`T .2 EMBT2X .Bi /Q`T #2bH��i bH2+?ib ûûM F��`i#H�/- r�i �Hb pQQ`/22H ?227i
/�i /2x2H7/2 FH�bb2M- bvK#QH2M 2M FH2m`2M pQQ` xBDM ;2#`mBFiX wQ F�M /2 +H�bbB}+�iB2 ;2i2bi rQ`/2M xQM/2`
BMpHQ2/ p�M p2`b+?BHH2M BM bvK#QHQ;B2X wQ�Hb BM };mm` 9 i2 xB2M Bb- bi��M 2` K22`/2`2 H�#2Hb p2`bT`2B/ QT /2
F��`iX

R8
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6B;m`2 9, P`B;BM2H2 ?BbiQ`Bb+?2 F��`i /2 EMBT2

.2 H�#2Hb rQ`/2M ;2#`mBFi pQQ` M�K2M p�M TH��ib2M- bi`�i2M- r�i2`r2;2M- ?QQ;i2 2M H�#2Hb pQQ` bT2+B}2F2
TH��ib2M xQ�Hb 7�#`B2F2MX �HH2 H�#2Hb xBDM U#BDM�Vxr�`iX .2x2 FH2m` rQ`/i MB2i �HH22M pQQ` H�#2Hb ;2#`mBFi-
K��` QQF pQQ` /2 `�M/2M p�M Ur�i2`Vr2;2M- ;2#Qmr2M 2M �FF2`bX .2 TBt2Hb xBDM /mb p2`;2HBDF#��` K2i /2
`�M/2M p�M r2;2M #BDpQQ`#22H/X 6B;mm` 8 BHHmbi`22`i /BiX

6B;m`2 8, G�#2Hb p2`;2H2F2M K2i �M/2` F��`iQ#D2+i2M

hBD/2Mb ?2i +H�bbB}+2`2M p�M /2x2 F��`i2M pQ`K2M H�#2Hb 22M T`Q#H22KX .2x2 H�#2Hb rQ`/2M p��F ;2+H�bbB@
}+22`/ �Hb #2#Qmr/ ;2#B2/- QK/�i /2 FH2m` p�M /2 H�#2Hb ;2HBDF Bb ��M /2 `�M/2M p�M �M/2`2 Q#D2+i2M QT /2
F��`iX .Bi Bb i2 xB2M BM };mm` eX

Re



6B;m`2 e, .2 EMBT2 ;2+H�bbB}+22`/ K2i H�#2HbX G�#2Hb F`BD;2M /2x2H7/2 +H�bbB}+�iB2 �Hb ?2i #2#Qmr/2 ;2#B2/

PK i2 #2T�H2M r�i ?2i 2z2+i Bb p�M /2 �Hb #2#Qmr/ ;2#B2/ ;2+H�bbB}+22`/2 H�#2Hb xBDM �HH2 H�#2Hb K2i /2
+QMi2Mi �r�`2 }HH i2+?MB2F ?�M/K�iB; p2`rBD/2`/X >2i +H�bbB}+�iB2T`Q+2b Bb /��`M� MQ;K��Hb /QQ`HQT2MX
>B2`mBi #HBDFi /�i /2 H�#2Hb 22M ;`Qi2 BMpHQ2/ ?2##2M QT /2 `2bmHi�i2M- M�K2HBDF iQi 9 F22` xQp22H #2#Qmr/
;2#B2/X wB2 };mm` d 2M i�#2H kX

6B;m`2 d, .2 EMBT2 ;2+H�bbB}+22`/ xQM/2` H�#2Hb

EH�bb2 wQM/2` H�#2Hb J2i H�#2Hb
"2#Qmr/ :2#B2/ 3-9W j9-3W
G�M/#Qmr 3N-9W ej-dW
q�i2` R-3W R-kW
"Qb y-9W y-jW

h�#2H k, :2+H�bbB}+22`/ QTT2`pH�Fi2 T2` FH�bb2 K2i 2M xQM/2` H�#2Hb

.2 +H�bbB}+�iB2 QT #�bBb p�M ?2i Q`B;BM2H2 F��`i#H�/ Kûi H�#2Hb H2B/i /mb iQi QMDmBbi2 ��Mi�HH2MX L��bi H�#2Hb

Rd



rQ`/2M QQF /2 /2H2M p�M r2BH�M/2M- �FF2`b Q7 ;`�bH�M/ QMi2`2+?i ;2+H�bbB}+22`/ �Hb #2#Qmr/ ;2#B2/X 12M
pQQ`#22H/ ?B2`p�M Bb BM };mm` 3 i2 xB2MX GBMFb BM /2 };mm` ?2i Q`B;BM22H- `2+?ib /2 +H�bbB}+�iB2X .Bi FQKi ?2i
p��Fbi pQQ` BM ;2#B2/2M K2i FH2BM2 T2`+2H2MX .2x2 ?2##2M K22` `�M/2M- /mb K22` xr�`i2 TBt2HbX 1` Bb /mb
KBM/2` p2`b+?BH K2i /2 QKHB;;2M/2 TBt2Hb r��`/QQ` /2x2 ;2#B2/2M rQ`/2M ��M;2K2`Fi �Hb #2#Qmr/ ;2#B2/X

6B;m`2 3, q2BH�M/2M ;2+H�bbB}+22`/ �Hb #2#Qmr/ ;2#B2/X GBMFb Q`B;BM22H- `2+?ib ?2i `2bmHi��i p�M +H�bbB}+�iB2

>2i +H�bbB}+�iB2T`Q+2b Bb ?2`?��H/ K2i FH2BM2`2 2M ;`Qi2`2 ?Q2p22H?2/2M i`�BMBM; b�KTH2b 2M p2`b+?BHH2M/2
BMbi2HHBM;2MX .2x2 p2`�M/2`BM;2M ?2##2M MB2i ;2`2bmHi22`/ BM �M/2`2 `2bmHi�i2M /�M ?2i `2bmHi��i ?B2`#Qp2MX
PK /2 Qp2`;2#H2p2M QMDmBbi ;2+H�bbB}+22`/2 ;2#B2/2M i2 }Hi2`2M- Bb 22M �;;`2;�iB2 p�M /2 `2bmHi�i2M MQ/B;X
AM /2 T�`�;`��7 Qp2` �;;`2;�iB2- �+?i2`BM /Bi ?QQ7/bimF- rQ`/i ?B2` K22` ��M/�+?i ��M #2bi22/X

.`�+?i2M

AM ?2i ;2p�H p�M .`�+?i2M #2bH��i ?2i ;2#B2/ pB2` F��`i#H�/2MX :2xB2M ?2i 72Bi /�i /2 ?BbiQ`Bb+?2 F��`i2M xBDM
;2T`Q/m+22`/ QT #�bBb p�M /2 #QMM2T`QD2+iB2 U:2m/2F2- kyR8V 2M xBDM ;2?2`T`QD2+i22`/ M��` /2 MB2mr2 _.
T`QD2+iB2 UE`�K2` 2i �HX- kyyjV QMibi��M 2` ;�i2M r��` /2 F��`i#H�/2M QT 2HF��` ��MbHmBi2MX .2 F��`i#H�/2M
pQ`K2M /��`/QQ` ;22M M��/HQx2 /2FFBM; p�M ?2i ;2#B2/- K��` xBDM p2`#QM/2M K2i xr�`i2 ;`2MbpH�FF2MX PK
iQ+? 22M M��/HQx2 /2FFBM; i2 +`2ď`2M- xBDM QQF ?B2` K2i /2 +QMi2Mi �r�`2 }HH iQQH /2 pH�FF2M p2`p�M;2MX L�
/Bi QTpmHT`Q+2b #HBDp2M bH2+?ib 2MF2H2 xr�`i2 HBDM2M Qp2`X JQ;2HBDF M�/22H Bb /�i ?2i `2bmHi��i MB2i pQHH2/B;
QTT2`pH�Fi2;2i`Qmr BbX .2 iQi�H2 QTT2`pH�Fi2b xmHH2M B2ib ?Q;2` xBDM /�M BM r2`F2HBDF?2B/X .2 };m`2M N 2M
Ry H�i2M ?2i p2`b+?BH xB2MX

6B;m`2 N, :`2Mb;2#B2/ Q`B;BM22H

R3



6B;m`2 Ry, :`2Mb;2#B2/ M� +QMi2Mi �r�`2 }HH

�H?Q2r2H 2` p2`b+?BHH2M BM FH2m`;2#`mBF xBDM imbb2M /2 F��`i#H�/2M HBDF2M /2 `2bmHi�i2M p�M /2 +H�bbB}+�iB2
/��` MB2i /QQ` i2 rQ`/2M #2śMpHQ2/X Pp2` ?2i �H;2K22M rQ`/2M /2 #2#Qmr/2 ;2#B2/2M +Q``2+i ;2+H�bbB}+22`/X
.2 �M/2`2 ;2#B2/2M ?2##2M /��`2Mi2;2M p22H QMDmBbi2 +H�bbB}+�iB2bX J22` MQ; /�M BM ?2i ;2p�H p�M /2 EMBT2
rQ`/2M BM .`�+?i2M p22H r2BH�M/2M 2M bHQi2M �Hb #2#Qmr/ ;2#B2/ ;2+H�bbB}+22`/X wB2 };mm` RR 2M RkX

6B;m`2 RR, >BbiQ`Bb+?2 F��`i .`�+?i2M

RN



6B;m`2 Rk, *H�bbB}+�iB2 .`�+?i2M

AM /2x2 +�bmb xBDM QQF p2`b+?BHH2M/2 `QM/2b p�M +H�bbB}+�iB2 mBi;2pQ2`/- K2i p2`b+?BHH2M/2 b2ib p�M i`�BMBM;
b�KTH2b BM rBbb2H2M/ ��Mi�H 2M p2`b+?BHH2M/2 +H�bbB}+�iB2 T�`�K2i2`bX Pp2` ?2i �H;2K22M H2B//2M +H�bbB}@
+�iB2b K2i KBM/2` i`�BMBM; b�KTH2b iQi 22M #2i2`2 �H;2?2H2 +H�bbB}+�iB2 2M H2B//2M +H�bbB}+�iB2b K2i K22`
i`�BMBM; b�KTH2b iQi 22M #2i2`2 +H�bbB}+�iB2 BM bT2+B}2F2 FH2BM2`2 ;2#B2/2MX JQ;2HBDF FQKi /Bi QQF /QQ` /2
p2`b+?BHH2M/2 bvK#QH2M 2M BMpHQ2/ p�M ;`2MbHBDM2M 2X/X "BD KBM/2` b�KTH2b rQ`/2M /2x2 /�M ;2}Hi2`/X

1` xBDM p22H p2`b+?BHH2M/2 T�`�K2i2`b /B2 ��M;2T�bi FmMM2M rQ`/2M BM ?2i +H�bbB}+�iB2T`Q+2bX AM /2x2 i?2bBb
pQ`K2M /2 bi�M/��`/ BMbi2HHBM;2M UQ#D2+i #�b2/ +H�bbB}+�iBQMV /2 #�bBb- #2?�Hp2 /2 b2;K2Mi �ii`B#mi2b- /B2
xBDM QK?QQ; #BD;2bi2H/X .2x2 H��ibi2 BMbi2HHBM; #2śMpHQ2/i M�K2HBDF ?2i T`Q+2b p�M ?2i ;`Q2T2`2M p�M TBt2HbX
>B2`K22 rQ`/2M TBt2Hb p�M /2x2H7/2 +�i2;Q`B2 bM2HH2` b�K2M;2pQ2;/ 2M rQ`/i /2 BMpHQ2/ p�M `mBb #2T2`FiX

>2i ;2iQQM/2 `2bmHi��i p�M /2 +H�bbB}+�iB2- xB2 };mm` Rk- Bb ?2i #2bi2 `2bmHi��i p�M �H /2x2 i2bi2MX AM /Bi ;2p�H
xBDM p2`b+?BHH2M/2 /2H2M #Qb �Hb r2; ;2+H�bbB}+22`/ 2M 22M ;`QQi /22H p�M /2 r2BH�M/2M �Hb #2#Qmr/ ;2#B2/X
�M/2`2 +H�bbB}+�iB2b r�`2M MQ; KBM/2` ;Q2/X S`Q#H2K2M r�`2M #BDpQQ`#22H/ /�i �HH2 r2BH�M/2M ;2+H�bbB}+22`/
r2`/2M �Hb r�i2` Q7 r2;2M r2`/2M ;2+H�bbB}+22`/ �Hb #QbX oQQ` ;2#B2/2M K2i K22`/2`2 F��`i#H�/2M #HBDFi
/2x2 K2i?Q/2 /mb QM;2b+?BFi- p�Mr2;2 ?2i ;`Qi2 ��M/22H QMDmBbi ;2+H�bbB}+22`/2 ;2#B2/2MX

>2i ;2#`2F ��M bi�M/��`/Bb2`BM; #BD /2 ?BbiQ`Bb+?2 F��`i2M Bb i2`m; i2 xB2M ��M ?2i 72Bi /�i MB2i BM B2/2`2
D��`;�M; /2x2H7/2 bvK#QH2M 2M FH2m`2M xBDM ;2#`mBFi pQQ` /2x2H7/2 ;`Q2T2M H�M/;2#`mBFX >2i FQKi QQF pQQ`
/�i 2` �M/2`2 FH�bb2M rQ`/2M ;2?�Mi22`/- K2i K22` Q7 KBM/2` /2i�BHMBp2�mX PK iQ+? /2 F��`i2M T2` D��` i2
FmMM2M p2`;2HBDF2M Bb ?2i MQQ/x�F2HBDF QK pQQ` B2/2`2 D��`;�M; BM/BpB/m2H2 i`�BMBM; b�KTH2b ��M i2 K�F2M
2M /2 +�i2;Q`B2ďM ��M i2 T�bb2M M��` ûûM bi�M/��`/ BM/2HBM;X oQQ` /2 F��`i2M p�M H�i2`2 D��`;�M;2M ?Qm/i
/Bi BM /�i FH�bb2M b�K2M;2pQ2;/ KQ2i2M rQ`/2MX

>mB/B;2 iQTQ;`�}b+?2 F��`i

.2x2H7/2 K2i?Q/2b xBDM iQ2;2T�bi QT /2 ?mB/B;2 iQTQ;`�}b+?2 F��`i- /2 hQTk8LGX .2x2 Bb QQF #2b+?BF#��` BM
?2ix2H7/2 `�bi2`7Q`K��i �Hb /2 ?BbiQ`Bb+?2 F��`i2MX .2x2 F��`i Bb ;2K��Fi QT p2`;2HBDF#��` b+?��HMBp2�m �Hb
/2 #QMM2#H�/2MX 12M ;`QQi pQQ`/22H i2M QTxB+?i2 p�M /2 ?BbiQ`Bb+?2 F��`i2M Bb ?2i 72Bi /�i /2x2 F��`i /B;Bi��H
;2K��Fi Bb BM 22M :Aa@T�FF2i 2M /��`QK 22M #2i2`2 `2bQHmiB2 ?227iX .Bi Bb /mB/2HBDF xB+?i#��` BM /2 `2bmHi�i2M

ky



p�M /2 +H�bbB}+�iB2- xB2 };mm` Rj 2M R9X >2i +H�bbB}+2`2M p�M /2 ?mB/B;2 F��`i ;��i ��MxB2MHBDF #2i2` /�M
/2 ?BbiQ`Bb+?2 F��`i2M- xQ xBDM 2` #BDpQQ`#22H/ p22H KBM/2` i`�BMBM; b�KTH2b MQ/B; BM p2`;2HBDFBM; K2i /2
?BbiQ`Bb+?2 F��`i QK iQi 22M ;2HBDF `2bmHi��i i2 FQK2MX .2 ?mB/B;2 F��`i F2Mi 2+?i2` r2H K22` p2`b+?BHH2M/2
FH�bb2M /�M /2 ?BbiQ`Bb+?2 F��`iX .2 p2`b+?BHH2M/2 FH�bb2M p�M /2 ?mB/B;2 F��`i xBDM /��`QK ;2;`Q2T22`/ QT
#�bBb p�M FH�bb2M p�M /2 ?BbiQ`Bb+?2 F��`iX .Bi H2p2`/2 ;22M T`Q#H2K2M QT iBD/2Mb ?2i +H�bbB}+�iB2T`Q+2bX

6B;m`2 Rj, >mB/B;2 iQTQ;`�}b+?2 F��`i Q`B;BM22H

6B;m`2 R9, >mB/B;2 iQTQ;`�}b+?2 F��`i ;2+H�bbB}+22`/

AM };mm` R9 Bb i2 xB2M /�i 2` KBM/2` QMDmBbi ;2+H�bbB}+22`/2 ;2#B2/2M xBDM p2`;2H2F2M K2i /2 +H�bbB}+�iB2 p�M
/2 ?BbiQ`Bb+?2 F��`iX .2 i2FbiH�#2Hb xBDM ;2+H�bbB}+22`/ �Hb #2#Qmr/ ;2#B2/ M2i �Hb bQKKB;2 �M/2`2 HBDM2M-
#BDpQQ`#22H/ /2 ;2K22Mi2;`2Mx2MX .2 `2bi p�M /2 +�i2;Q`B2ďM xBDM +Q``2+i ;2+H�bbB}+22`/X L� ?2i �;;`2;2`2M
p�M /2 TBt2Hb xBDM /2 K22bi2 H�#2Hb r2;;2}Hi2`/X o�Mr2;2 /2 ?Q;2`2 `2bQHmiB2- 2M /mb b+?2`T2`2 HBDM2M- HBDFi
?2i pQQ` /2 bQ7ir�`2 K�FF2HBDF2` QK /2x2 TBt2Hb 2M ;2#B2/2M �T�`i i2 +H�bbB}+2`2MX 1` Bb pQQ` ;2FQx2M QK
/2 H�#2Hb MB2i ?�M/K�iB; p�M /2 ?mB/B;2 F��`i i2 p2`rBD/2`2M- QK/�i #BD ?2i �;;`2;2`2M /2 K22bi2 QMDmBbi
;2+H�bbB}+22`/2 Q#D2+i2M �H r2;;2}Hi2`/ rQ`/2MX oQQ` /2 ?mB/B;2 F��`i Bb /2x2 +H�bbB}+�iB2K2i?Q/2 /mb
;2b+?BFi QK ?2i #2#Qmr/2 ;2#B2/ i2 #2T�H2MX

oQQ` ?2i �M�Hvb2`2M p�M p2`�M/2`BM; xBDM ;2;2p2Mb Qp2` xQr2H /2 #2;BM �Hb 2BM/bBim�iB2 MQ/B;X ��M;2xB2M /2
`2bmHi�i2M p�M /2 +H�bbB}+�iB2 p�M /2 ?BbiQ`Bb+?2 F��`i2M MB2i ;2b+?BFi ;2MQ2; Bb QK H�M/;2#`mBFbp2`�M/2`BM;
i2 �M�Hvb2`2M- Bb ;22M p2`/2`2 BMbT�MMBM; p2``B+?i pQQ` ?2i +H�bbB}+2`2M p�M ?mB/B;2 F��`i2MX

kR



�;;`2;�iB2

PK pQQ` /2 BMpHQ2/ p�M QK`BM;2M/2 TBt2Hb QT /2 +H�bbB}+�iB2 i2 +QKT2Mb2`2M U"H�b+?F2 � ai`Q#H- kyyRV-
xBDM M� ?2i +H�bbB}+�iB2T`Q+2b /2 `2bmHi�i2M ;2�;;`2;22`/ BM 22M ;`B/X 12M ��Mi�H QMDmBbi ;2+H�bbB}+22`/2
;2#B2/2M rQ`/2M ;2}Hi2`/X 1MF2H2 QMDmBbi ;2+H�bbB}+22`/2 ;2#B2/2M #HBDp2M 2+?i2` MQ; bi22/b xB+?i#��`X AM
?2i xmB/QQbi2M 2M BM ?2i xmB/r2bi2M p�M /Bi QM/2`xQ2Fb;2#B2/ #BDpQQ`#22H/X :`B/b K2i /2 ;`QQii2 p�M 8yK
t 8yK- xQ�Hb QQF ;2#`mBFi /QQ` UE`�K2` 2i �HX- kyyjV- ;2p2M ?2i #2bi2 `2bmHi��iX

6B;m`2 R8, �;;`2;�iB2 `2bmHi�i2M ?BbiQ`Bb+?2 F��`i

�;;`2;�iB2 p�M /2 +H�bbB}+�iB2`2bmHi�i2M xQ`;i pQQ` ?2i }Hi2`2M p�M QMDmBbi2 ;2+H�bbB}+22`/2 TBt2HbX 12M
M�/22H p�M ?2i �;;`2;2`2M Bb /�i QQF +Q``2+i ;2+H�bbB}+22`/2 ;2#B2/2M bQKb QT;2MQK2M rQ`/2M BM QMDmBbi
;2+H�bbB}+22`/2 ;2#B2/2MX >2i #2bi2 pQQ`#22H/ ?B2`p�M Bb BM /2 +�bmb p�M /2 EMBT2 r��` ?2i F�M��H r2;;2@
}Hi2`/ rQ`/iX >2i F�M��H rQ`/i QT;2MQK2M BM /2 /2H2M p�M ?2i ;`B/ /B2 �Hb #2#Qmr/ ;2#B2/ Q7 r2BH�M/ xBDM
;2+H�bbB}+22`/X >2ix2H7/2 ;2#2m`i QT bQKKB;2 TH2FF2M K2i r2BH�M/ /�i K22;2MQK2M rQ`/i BM 22M +2H r��`
p22H #2#QmrBM; BbX >2i QTT2`pH�Fi2 #2#Qmr/ ;2#B2/ rQ`/i ?B2`/QQ` /mb ;`Qi2` Q7 FH2BM2` �Hb /2 #2#QmrBM;
BM 22M +2H QT;2MQK2M rQ`/i r2HF2 �Hb r2BH�M/ Bb ;2+H�bbB}+22`/X

>mB/B;2 E��`i

>2i �;;`2;�iB2T`Q+2b H2p2`i #2i2`2 `2bmHi�i2M QT pQQ` /2 ?mB/B;2 iQTQ;`�}b+?2 F��`i /�M pQQ` /2 ?BbiQ`Bb+?2
F��`iX .Bi FQKi r��`b+?BDMHBDF /QQ` ?2i #2i2` p2`HQT2M +H�bbB}+�iB2T`Q+2b- r��`/QQ` /2 `2bmHi�i2M +QMbi�Mi2`
xBDMX aH2+?ib 22M FH2BM ��Mi�H ;2#B2/2M K2i H�#2Hb rQ`/2M �Hb #2#Qmr/ ;2#B2/ ;2+H�bbB}+22`/X .Bi Bb i2 xB2M
BM };mm` ReX

kk



6B;m`2 Re, �;;`2;�iB2 `2bmHi�i2M ?mB/B;2 F��`i

o2`�M/2`BM;2M BM H�M/;2#`mBF

L� ?2i �;;`2;2`2M p�M /2 +H�bbB}+�iB2`2bmHi�i2M Bb /2 p2`�M/2`BM; p�M /2 p2`/2HBM; p�M ?2i H�M/;2#`mBF
mBi;2`2F2M/X .Bi Bb ;2/��M pQQ` /2 +�bmb p�M /2 EMBT2- r��` /2 +H�bbB}+�iB2 ?2i #2bi2 ;2r2`Fi ?227iX >2i
;`B/ p�M k8yy pB2`F�Mi2 K2i2` U8yK t 8yKV Bb ?B2`pQQ` ;2#`mBFiX

>2i ;2�;;`2;22`/2 `�bi2` Bb QK;2x2i M��` TQHv;QM2M K2i iQQH _�bi2` iQ SQHv;QM U1a_A- kyRe#VX .Bi K��Fi
/2 p2`;2HBDFBM; imbb2M /2 ?BbiQ`Bb+?2 2M ?mB/B;2 F��`i QT #�bBb p�M QTT2`pH�Fi2 ;2K�FF2HBDF2`X J2i /2 iQQH
amKK�`Bx2 qBi?BM U1a_A- kyRe+V Bb ?2i iQi�H2 QTT2`pH�Fi2 T2` +�i2;Q`B2 #BMM2M /2 #2#Qmr/2 FQK #2`2F2M/
pQQ` /2 ?BbiQ`Bb+?2 2M ?mB/B;2 bBim�iB2X o2`pQH;2Mb Bb ?2i T2`+2Mi�;2 #2`2F2M/ p�M /2 iQi�H2 QTT2`pH�Fi2 p�M
/2 EMBT2 T2` +�i2;Q`B2 H�M/;2#`mBFX .2 `2bmHi�i2M xBDM mBi;2r2`Fi BM i�#2H jX

G�M/;2#`mBF >BbiQ`Bb+? >mB/B; o2`�M/2`BM;
"2#Qmr/ ed-9d W d3-9d W Rd-ye W
�;`�`Bb+? jk-RN W kR-9d W @jj-jy W
"Qb @ y-yy W @
q�i2` y-j9 W y-y9 W @33-k9 W

h�#2H j, G�M/;2#`mBFbp2`�M/2`BM; .2 EMBT2

AM /2 ?mB/B;2 bBim�iB2 #2bH��i /2 +�i2;Q`B2 #2#Qmr/ ;2#B2/ #BDM� 3yW p�M ?2i iQi�H2 QTT2`pH�Fi2 p�M /2
EMBT2X ��M;2xB2M /2 #2;`2MxBM; p�M /2 +�b2 /2 #2#Qmr/2 FQK;`2Mb p�M /2 EMBT2 Bb- Bb /Bi 22M HQ;Bb+?
T2`+2Mi�;2X hQ+? Bb QM;2p22` kyW p�M ?2i QTT2`pH�Fi2 QMi2`2+?i ;2+H�bbB}+22`/ �Hb r2BH�M/X .Bi FQKi K2i
M�K2 pQQ` #BD bTQ`ip2H/2M 2M imBM2M /B2 #BMM2M /2 #2#Qmr/2 FQK ;2H2;2M xBDMX

>2i Bb /mb KQ;2HBDF QK ��M /2 ?�M/ p�M ?BbiQ`Bb+?2 F��`i2M ?2i ?BbiQ`Bb+?2 H�M/;2#`mBF i2 �M�Hvb2`2MX
.Bi p2`2Bbi 2+?i2` 22M +Q``2+i2 +H�bbB}+�iB2 2M �;;`2;�iB2 p�M /2 ?BbiQ`Bb+?2 F��`i2M- r��`pQQ` K22`/2`2
?�M/K�iB;2 #2r2`FBM;2M MQ/B; xBDMX .2x2 #2r2`FBM;2M xBDM MQ/B; QK /2 BMpHQ2/ p�M H�#2Hb 2M `�M/2M p�M
F��`i#H�/2M QT /2 mBiFQKbi p�M /2 +H�bbB}+�iB2 i2 #2T2`F2MX L��bi ?2i 72Bi /�i /Bi p22H 2ti`� iBD/ FQbi 2M
�HH22M HBDFi i2 r2`F2M QT HQbb2 F��`i#H�/2M- p�Hi i2 +QM+Hm/2`2M /�i ?2i MB2i KQ;2HBDF Bb QK pB� /2x2 r2;
;2�miQK�iBb22`/2 �M�Hvb2b i2 /Q2MX .2x2 K2i?Q/2 Bb /mb QM;2b+?BFiX

kj



J2i?Q/2 k, ?mB/B;2 p2+iQ` /�i� UK2i ?BbiQ`Bb+?2 ;2;2p2MbV

.2 `2bmHi�i2M p�M /2x2 �M�Hvb2b xBDM i2 #2FBDF2M pB� /2x2 BMi2`�+iB2p2 r2#bBi2 2M xBDM ?B2` MB2i p2`/2`
#2b+?`2p2MX 1` Bb 2+?i2` r2H 22M `2~2+iB2 QT /2 Fr�HBi2Bi p�M /2 K2i?Q/2 2M /2 /�i� ;2;2p2M ��M /2
?�M/ p�M ir22 +�b2 bim/B2bX

*�bmb .2 EMBT2

�+?i2`;`QM/

.2 EMBT2 Bb 22M FH2BM /Q`T BM 6`B2bH�M/ QMibi��M iBD/2Mb /2 p22MQMi;BMMBM;2MX ǳ.2 #2#QmrBM;bbi`m+imm` ?227i
xB+? H�M;b /2 QQ`bT`QMF2HBDF2 ?QQ7/bi`m+imm` QMirBFF2H/ �Hb 22M �;`�`Bb+? HBMiX .2 pQQ`QQ`HQ;b2 mBi#`2B/BM;2M
r�`2M FH2BMb+?�HB; 2M ;2+QM+2Mi`22`/ H�M;b #2bi��M/2 `Qmi2b 2M BM7`�bi`m+imm`Ǵ U:2K22Mi2 >22`2Mp22M- kyR9VX
AM /2 D�`2M i�+?iB; 2M M2;2MiB; xBDM- i2M MQQ`/2M 2M i2M xmB/2M p�M /2 #2bi��M/2 HBMi#2#QmrBM;- 22M ��Mi�H
rQQMrBDF2M TH�MK�iB; QMirBFF2H/X

S2` T2`BQ/2 p�M 8 D��` Bb ?2i ��Mi�H T�M/2M #2`2F2M/ pQQ` /2x2 rBDFX wB2 /2 ;`�}2F BM };mm` Rd pQQ` /2
��Mi�HH2MX

6B;m`2 Rd, ��Mi�H T�M/2M T2` T2`BQ/2 .2 EMBT2

AM /2x2 ;`�}2F BM };mm` Rd Bb /2 ?B2`#Qp2M #2b+?`2p2M bBim�iB2 p�M ?2i /Q`T i2`m; i2 xB2MX .2 2+?i ;`Qi2
;`Q2B Bb imbb2M RN3y 2M kyy8- /�i xBDM /2 22`/2` #2MQ2K/2 MB2mr#QmrrBDF2MX .2 p`��; Bb ?Q2 #2i`Qmr#��`
Q7 +Q``2+i /2x2 T2`BQ/2 2M ��Mi�HH2M xBDMX .Bi Bb mBi;2xQ+?i BM /2x2 +�bmb /QQ` /2 ;2;2p2Mb ?�M/K�iB; i2
p2`;2HBDF2M K2i ?BbiQ`Bb+?2 F��`i2MX

k9
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_2bmHi�i2M

"BD ?2i p2`;2HBDF2M p�M /2 ;2;2p2Mb mBi /2 "�: K2i ?BbiQ`Bb+? F��`iK�i2`B��H UE�/�bi2`- kyReV xBDM ;22M ;`Qi2
p2`b+?BHH2M ;2pQM/2MX lBi#`2B/BM; ?227i xB+? ?QQ7/x�F2HBDF pQHi`QFF2M BM /2 22`/2` #2b+?`2p2M rBDF2MX aH2+?ib
QT 2MF2H2 TH2FF2M Bb MB2mr2 #2#QmrBM; imbb2M #2bi��M/2 #2#QmrBM; ;2FQK2M Q7 Bb 22M Qm/2` T�M/ ;2bHQQTi
2M p2`p�M;2MX .Bi Bb QQF i2`m; i2 xB2M BM /2 "�: /�i�- ��M /2 ?�M/ p�M ?2i ��Mi�H pƦƦ` kyRk ;2bHQQTi2
T�M/2MX wB2 i�#2H 9 pQQ` /2 `2bmHi�i2M p�M /2 �M�Hvb2 K2i /��`M��bi ?2i ��Mi�H ;2bHQQTi2 T�M/2M T2`
T2`BQ/2X .Bi FQKi ;`Qi2M/22Hb Qp2`22M K2i /2 `2bmHi�i2M p�M /2 p2`;2HBDFBM; K2i ?BbiQ`Bb+? F��`iK�i2`B��HX

T2`BQ/2 ��Mr2xB; ��Mi�H ;2bHQQTi
IRNjN kje Ry
RN8y @ RN89 RN 9
RN88 @ RN8N jj R
RNey @ RNe9 jN y
RNe8 @ RNeN kN j
RNdy @ RNd9 9e 9
RNd8 @ RNdN kN j
RN3y @ RN39 eR R
RN38 @ RN3N ey j
RNNy @ RNN9 ej 9
RNN8 @ RNNN Ry8 y
kyyy @ kyy9 Ny R
kyy8 @ kyyN j3 y
kyRy @ kyR9 Re R
kyR8 @ kyRN N y
iQi��H 3d3 jd

h�#2H 9, ��Mi�H ��Mr2xB;2 T�M/2M T2` T2`BQ/2 M��` #QmrD��` 2M ��Mi�H ;2bHQQTi2 T�M/2M T2` T2`BQ/2 M��`
#QmrD��` BM /2 EMBT2

oQQ` /2 +�bmb p�M /2 EMBT2- r��` ;2H2B/2HBDF2 QMirBFF2HBM; ?227i TH��ib;2pQM/2M ûM r��` r2BMB; `2+2Mi2
bHQQT Bb ;2r22bi- Bb /2x2 K2i?Q/2 ;2b+?BFi QK ?2i p2`HQQT 2M /2 QKp�M; p�M /2 KQ`7QHQ;Bb+?2 p2`bi2/2HBDFBM;
i2 K2i2MX

o2`;2HBDFBM; J2i?Q/2b

oQQ` /2 +�bmb /2 EMBT2 ?2##2M #2B/2 K2i?Q/2b iQi #`mBF#�`2 `2bmHi�i2M ;2H2B/X >B2`/QQ` Bb ?2i KQ;2HBDF
QK /2 `2bmHi�i2M p�M /2x2 K2i?Q/2b M��bi 2HF��` i2 x2ii2MX

.2 22`bi2 K2i?Q/2- ?2i +H�bbB}+2`2M p�M ?BbiQ`Bb+?2 F��`i2M- M22Ki ?2i +QKTH2i2 #2#Qmr/2 ;2#B2/ �Hb
ûûM +�i2;Q`B2X >mBx2M- 2`p2M 2M r2;2M xBDM #BDpQQ`#22H/ iQi #2#Qmr/ ;2#B2/ ;2`2F2M/X J2i?Q/2 ir22 ;��i
�HH22M mBi p�M /2 BM/BpB/m2H2 ;2#Qmr2M- QT #�bBb p�M /2 "�:X >B2`/QQ` xBDM /2 `2bmHi�i2M p�M #2B/2 K2i?Q/2b
2B;2MHBDF MB2i ûûM QT ûûM i2 p2`;2HBDF2MX "2B/2 K2i?Q/2b ;2p2M p2`�M/2`BM; r22` p�M /2 KQ`7QHQ;B2 2M FmMM2M
/mb BM;2x2i rQ`/2M QK p2`bi2/2HBDFBM; i2 �M�Hvb2`2MX �7?�MF2HBDF p�M /2 ;2?�Mi22`/2 /2}MBiB2 p�M bi2/2HBDF
;2#B2/ 2M p2`bi2/2HBDFBM; Bb /2 22`bi2 Q7 ir22/2 K2i?Q/2 ;2b+?BFi2`X AM /2x2 i?2bBb Bb pQQ` p2`bi2/2HBDFBM;
mBi;2;��M p�M T�M/2M 2M bHmBi /2 ir22/2 K2i?Q/2 /��` /mb #2i2` QT ��MX

k8



*�bmb .`�+?i2M LQQ`/@PQbi

�+?i2`;`QM/

L��bi /2 EMBT2 Bb /2 rBDF LQQ`/@PQbi BM .`�+?i2M 22M BMi2`2bb�Mi2 +�bmb QK /2 #2i`Qmr#��`?2B/ p�M /2 /�i�
2M K2i?Q/2 ��M i2 iQ2ib2MX .2 rBDF Bb QMibi��M BM /2 RN2 22mr iQ2M 2`- M2i �Hb BM .2 EMBT2- bimFF2M HBMi#2@
#QmrBM; QMibiQM/2M H�M;b /2 QMi;BMMBM;2MX ǳ��M /2x2 QM;2TH�M/2 ;`Q2B- p�M FH2BM2- ;`Qi2M/22Hb p`BDbi��M/2
rQMBM;2M H�M;b H�M/2HBDF2 r2;;2iD2b- FQKi M� /2 hr22/2 q2`2H/QQ`HQ; 22M 2BM/2X AM 22M T2`BQ/2 p�M MQ;
;22M k8 D��` rQ`/2M #BDM� �HH2 `2bi2`2M/2 T2`+2H2M pQH;2#Qmr/ K2i `BD2M 22M;2xBMbrQMBM;2MX UĘV .2 H��ibi2
/`B2 /2+2MMB� xBDM 2` M�mr2HBDFb K22` MB2mr2 rQMBM;2M #BD;2FQK2M BM /2 rBDFǴ U>E" ai2/2M#QmrFmM/B;2M-
kyyy TkVX

12M ;`QQi /22H p�M /2 rBDF #2biQM/ mBi p2`Qm/2`/2 bQ+B�H2 ?mm`rQMBM;2MX .2x2 rQMBM;2M `��Fi2M KBM/2`
BM i`2F 2M Fr�K2M H22; i2 bi��M Q7 p2`T�mT2`/2MX .2 rBDF r2`/ /��`QK KBM/2` TQTmH�B` 2M ;BM; �+?i2`mBiX
PK /Bi iBD i2 F2`2M xBDM /2 ;2K22Mi2 aK�HHBM;2`H�M/ 2M /2 HQF�H2 rQMBM;+QƺT2`�iB2b bBM/b kyyy #2xB; K2i
bHQQT 2M p2`p�M;BM; p�M /2x2 Qm/2 `BDiD2brQMBM;2MX

.Bi T`Q+2b p�M rBDFp2`MB2mrBM; Bb i2`m; i2 xB2M BM QM/2`bi��M/2 ;`�}2FX AM /2 ;`�}2F K2i ?2i ��Mi�H T�M/2M
T2` T2`BQ/2 Bb 22M TB2F i2 xB2M BM /2 T2`BQ/2 M� RNN8X 12M ir22/2 TB2F Bb i2 xB2M imbb2M RN88 2M RNe9- K��`
/2x2 Bb /mb H�;2` /�M ?2i 72Bi2HBDF ;2#Qmr/2 ��Mi�H /2biBD/bX PT /2x2 K�MB2` HBDFi ?2i /mb �HbQ7 ;`Q2B H�i2`
?227i TH��ib;2pQM/2M /�M r2`F2HBDF ?2i ;2p�H BbX

��M;2xB2M BM .`�+?i2M LQQ`/@PQbi xQr2H +QKTH2i2 bHQQT �Hb `2MQp�iB2 ?227i TH��ib;2pQM/2M- Bb ?2i 22M
;2b+?BFi2 +�bmb QK /2 BMpHQ2/ p�M rBDFp2`MB2mrBM; QT /2 �M�Hvb2`2bmHi�i2M i2 QM/2`xQ2F2MX

L2i �Hb #BD /2 pQ`B;2 +�bmb Bb QQF pQQ` /2 T�M/2M BM .`�+?i2M LQQ`/@PQbi /2 p2`/2HBM; p�M ?2i ��Mi�H T�M/2M
T2` #QmrD��` ;2�M�Hvb22`/X wB2 ;`�}2F BM };mm` R3X

6B;m`2 R3, ��Mi�H T�M/2M T2` T2`BQ/2 .`�+?i2M LQQ`/ PQbi

AM /2x2 ;`�}2F Bb /2 BM /Bi ?QQ7/bimF 22`/2` #2b+?`2p2M ?BbiQ`Bb+?2 QMirBFF2HBM; i2`m; i2 xB2MX 12M ��MxB2MHBDF

ke



��Mi�H T�M/2M xBDM p�M pQQ` /2 QQ`HQ;- K��` ?2i K2`2M/22H Bb BM /2 /2+2MMB� 2`M� ;2#Qmr/X PQF Bb /2
?2`QMirBFF2HBM; /mB/2HBDF i2`m; i2 xB2M p�M�7 kyy8X .2 p`��; Bb ?Q2 #2i`Qmr#��` Q7 +Q``2+i /2x2 T2`BQ/2 2M
��Mi�HH2M xBDM 2M r�i /2 BMpHQ2/ Bb p�M rBDFp2`MB2mrBM; ?B2`QTX .Bi Bb mBi;2xQ+?i BM /2x2 +�bmbX

_2bmHi�i2M

hBD/2Mb ?2i p2`;2HBDF2M p�M ?BbiQ`Bb+? F��`iK�i2`B��H UE�/�bi2`- kyReV 2M /2 "�: r2`/ ?2i 2z2+i p�M /2
rBDFp2`MB2mrBM; BM /2 rBDF LQQ`/@PQbi QT /2 /�i� xB+?i#��`X 1` xBDM ;`Q7r2; /`B2 bBim�iB2b ��M i2 ;2p2M
/B2 ?2i 2z2+i p�M rBDFp2`MB2mrBM; QT /2 `2bmHi�i2M p�M /2 "�: �M�Hvb2 H�i2M xB2MX AM };mm` RN xBDM /2x2
bBim�iB2b ;2K�`F22`/- /2x2 pQ`K2M 2HF ?2i pQQ`#22H/ p�M /2 pQH;2M/2 bBim�iB2bX

6B;m`2 RN, oQQ`#22H/2M "�: p2`bmb >BbiQ`B2

aBim�iB2 R, BM /2x2 bBim�iB2 Bb xQr2H /2 ?BbiQ`Bb+?2 #2#QmrBM;- �Hb /2 ?mB/B;2 #2#QmrBM;
QT;2MQK2M BM /2 "�:X .2 bHQQT ?227i M�K2HBDF TH��ib;2pQM/2M M� ?2i BMp2Mi�`Bb2`2M p�M /2
"�:X .Bi #B2/i /2 KQ;2HBDF?2B/ QK i2 �M�Hvb2`2M Q7 2` QT /2x2H7/2 HQ+�iB2 22`/2` 22M T�M/ ?227i
;2bi��M 2M r�MM22` /Bi T�M/ ;2#Qmr/ BbX q�MM22` /Bi ?2i ;2p�H Bb- F�M ?2i #QmrD��` p�M ?2i
22`/2` #2bi��M/2 T�M/ K22;2MQK2M rQ`/2M BM /2 �M�Hvb2 2M xQ 22M #2i2` #22H/ ;2p2M p�M /2
QMirBFF2HBM; BM /�i ;2#B2/X AM /Bi bT2+B}2F2 ;2p�H Bb /�i KBM/2` 22MpQm/B;- ��M;2xB2M /2 MB2mr2
T�M/2M MB2i QT 2t�+i /2x2H7/2 HQ+�iB2 xBDM ;2#Qmr/X 12M KQ;2HBDF2 QTHQbbBM; ?B2`pQQ` xQm
?2i H2;;2M p�M 22M #mz2` UxQM2 p�M 22M #2T��H/2 �7bi�M/V QK ?2i MB2mr2 T�M/ 2M p2`pQH;2Mb
+?2+F2M Q7 2` 22M ;2bHQQTi T�M/ BM /B2 #mz2` ��Mr2xB; Bb BM /2 "�: /�i�X oQQ` /Bi QM/2`xQ2F Bb
/2x2 QTHQbbBM; MB2i ;2i2bi- QK/�i /2 ;2bHQQTi2 T�M/2M BM /2 iQi��HQp2`xB+?i2M xBDM QT;2MQK2MX
>B2`K22 Bb QT #mm`iMBp2�m �H /mB/2HBDF ?Q2p22H T�M/2M 2` mBi /2 #2i`2z2M/2 T2`BQ/2 xBDM ;2bHQQTiX
��M;2xB2M /2x2 i?2bBb xB+? `B+?i QT �H;2?2H2 ;2i�HH2M- Bb /Bi 22M �++2Ti�#2H2 QTHQbbBM;X

aBim�iB2 k, BM /2x2 bBim�iB2 Bb /2 ?mB/B;2 #2#QmrBM; r2H QT;2MQK2M BM /2 "�:- K��` /2 ?Bb@
iQ`Bb+?2 #2#QmrBM; MB2iX AM /2 �M�Hvb2 FQKi /mb M��` pQ`2M /�i /Bi /22H p�M /2 rBDF imbb2M kyy8
2M kyyN Bb ;2#Qmr/X .2 QQ`bT`QMF2HBDF2 #2#QmrBM; bi��i 2+?i2` �H BM RNey QT /2 F��`iX >2i

kd



Bb BM /Bi ;2p�H /mb MB2i KQ;2HBDF QK 22M #QmrD��` p�M 22M ;2bHQQTi T�M/ K22 i2 M2K2M BM /2
�M�Hvb2- BM TH��ib p�M ?2i MB2mr2 T�M/X .Bi xQm �HH22M ?�M/K�iB; KQ;2HBDF xBDM ��M /2 ?�M/ p�M
?BbiQ`Bb+? F��`iK�i2`B��HX

aBim�iB2 j, BM /2x2 bBim�iB2 ?227i 2` bHQQT TH��ib;2pQM/2M pƦƦ` /2 BMp2Mi�`Bb�iB2 p�M /2 "�:
ûM Bb 2` ;22M MB2mr2 #2#QmrBM; pQQ` BM /2 TH��ib ;2FQK2MX AM /2 "�: xBDM /mb ;22M T�M/2M
��Mr2xB;- ?BbiQ`Bb+? MQ+? ?mB/B;X AM /2x2 bBim�iB2 Bb 2` /mb QQF ;22M /�i� ��Mr2xB; Qp2` /2
?BbiQ`Bb+?2 #2#QmrBM; BM /2 "�:X .2 2MB;2 KQ;2HBDF?2B/ QK /2x2 U?BbiQ`Bb+?2V #2#QmrBM; K22
i2 M2K2M BM /2 �M�Hvb2 QT #�bBb p�M #QmrD�`2M- xQm ?2i ?�M/K�iB; /B;Bi�HBb2`2M p�M /2 T�M/2M
xBDM QT #�bBb p�M ?BbiQ`Bb+? F��`iK�i2`B��HX

lBi /2x2 +�b2 #HBDFi /�i 2` 22M p2`b+?BH #2bi��i imbb2M /2 r2`F2HBDF2 bBim�iB2 2M /2 #2b+?BF#�`2 /�i�- BM ?2i
;2p�H p�M 22M p2`MB2mr/2 rBDFX 12M K�MB2` QK /Bi p2`b+?BH i2 p2`FH2BM2M Bb ?2i K22M2K2M p�M /2 #QmrD�`2M
p�M /2 BM /2 "�: ��Mr2xB;2 ;2bHQQTi2 ;2#Qmr2M UT�M/2M ;2bHQQTi M� kyyNVX AM i�#2H 8 bi��M /2 `2bmHi�i2M
p�M /2 �M�Hvb2 M��` ?2i ��Mi�H T�M/2M T2` #QmrD��` BM /2 rBDF .`�+?i2M LQQ`/@PQbiX L��bi ?2i ��Mi�H
#2bi��M/2 T�M/2M bi��i ?2i ��Mi�H ;2bHQQTi2 T�M/2M M��` #QmrD��` p�M ?2i ;2bHQQTi2 T�M/ T2` T2`BQ/2X
q�i QTp�Hi Bb ?2i ?Q;2 ��Mi�H ;2bHQQTi2 T�M/2M mBi /2 T2`BQ/2 RN88 @ RN8N 2M RNey @ RNe9X .Bi xBDM /2
T�M/2M /B2 xBDM ;2bHQQTi iBD/2Mb /2 rBDFp2`MB2mrBM; bBM/b kyRkX

T2`BQ/2 ��Mr2xB; ��Mi�H ;2bHQQTi
IRNjN 98y y
RN8y @ RN89 Ree k
RN88 @ RN8N dyR eN
RNey @ RNe9 k99 R9R
RNe8 @ RNeN dd R
RNdy @ RNd9 Rjy e
RNd8 @ RNdN jj R
RN3y @ RN39 kkN kk
RN38 @ RN3N j3 R
RNNy @ RNN9 Nj 8
RNN8 @ RNNN Rd9 R
kyyy @ kyy9 8R 8
kyy8 @ kyyN k39 e
kyRy @ kyR9 k8y Rj
kyR8 @ kyRN R9R R
iQi��H jye8 kd9

h�#2H 8, ��Mi�H ��Mr2xB;2 2M ;2bHQQTi2 T�M/2M T2` T2`BQ/2 M��` #QmrD��` BM .`�+?i2M LQQ`/@PQbi

PK /2 pQHH2/B;?2B/ p�M /2 "�: BM /Bi QTxB+?i i2 QM/2`xQ2F2M- Bb /2 /�i� K2i xQr2H hQTQhBD/`2Bb �Hb K2i
22M `�TTQ`i p�M >E" ai2/2M#QmrFmM/B;2M UkyyyV p2`;2H2F2MX AM /Bi `�TTQ`i Qp2` /2 bi2/2M#QmrFmM/B;2
?QQ7/bi`m+imm` p�M /2 rBDF Bb QQF ��M/�+?i #2bi22/ ��M /2 ?BbiQ`Bb+?2 #2#QmrBM; p�M /2 rBDFX .2 #QmrD�`2M
p�M #Qmr#HQFF2M xBDM /QQ` ?2i #m`2�m ;2śMp2Mi�`Bb22`/ 2M BM ?2i `�TTQ`i QT;2MQK2M BM /2 F��`i HBMFb BM
};mm` kyX
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6B;m`2 ky, o2`;2HBDFBM; #QmrD�`2M pQH;2Mb >E" 2M /2 "�: BM .`�+?i2M LQQ`/@PQbi

AM };mm` ky Bb /2 p2`;2HBDFBM; imbb2M /2 #QmrD�`2M ;2śMp2Mi�`Bb22`/ /QQ` >E" 2M /2 #QmrD�`2M BM /2 "�:
i2 xB2MX >2i K2`2M/22H p�M #QmrD�`2M p�M /2 UMB2i ;2bHQQTi2V T�M/2M BM /2 "�: FQKi Qp2`22M K2i /2
F��`i p�M >E"X aH2+?ib 22M ��Mi�H #Qmr#HQFF2M ?2##2M BM /2 F��`i p�M >E" 22M Qm/2` #QmrD��` /�M BM
/2 "�:- /2 �7rBDFBM; xBi p��F BM /2 TH��ibBM; BM 22M +�i2;Q`B2X JQ;2HBDF ?227i �;2 ?2�TBM; ?B2` QQF 22M `QH
;2bT22H/X L��bi /2 p2`b+?BHH2M BM QT;2MQK2M #QmrD�`2M Bb QQF /2 rBDFp2`MB2mrBM; xB+?i#��` BM /2 F��`i2MX
12M ��Mi�H bi`�i2M ?2##2M BM /2 >E" F��`i MQ; 22M #QmrD��` imbb2M RN98 @ RN8N 2M BM /2 "�: F��`i p�M
M� RN33X PT 22M p2`b+?BHH2M/2 TH2FF2M Bb /2 #2#QmrBM; QT /2x2H7/2 TH2F p2`MB2mr/- 2H/2`b Bb /2 bi`m+imm`
QQF ;2rBDxB;/X

.2x2 +�bmb H��i xB2M /�i QQF ?B2` /2 `2bmHi�i2M QT #�bBb p�M /2 "�: 22Mx2H7/2 #22H/ b+?2ib2M �Hb �M/2`2
#`QMM2MX .��`M��bi #HBDFi /�i ?2i K22M2K2M p�M ;2bHQQTi2 T�M/2M H2B/i iQi 22M +QKTH2i2` #22H/ p�M ?2i
��Mi�H ;2#Qmr/2 T�M/2M T2` T2`BQ/2X .Bi Bb MB2i pQHH2/B;- K��` /2 �7rBDFBDM; Qp2` /2 ;2?2H2 `2;BQ Bb MB2i 2`;
;`QQiX oQQ` ?2i �H;2?2H2 #22H/ p�M /2 QKp�M; p�M /2 p2`bi2/2HBDFBM; K��Fi /Bi MB2i mBiX

kN



*QM+HmbB2

AM /2x2 i?2bBb Bb ��M /2 ?�M/ p�M HBi2`�imm`bim/B2- ?2i i2bi2M p�M K22`/2`2 :Aa@K2i?Q/2b 2M 22M +�b2
bim/v 22M �MirQQ`/ ;27Q`KmH22`/ QT /2 ;2bi2H/2 QM/2`xQ2Fbp`�;2MX .2 ?QQ7/p`��;, >Q2 F�M /2 QKp�M;
2M ?2i p2`HQQT p�M /2 M�QQ`HQ;b2 `mBKi2HBDF2 p2`bi2/2HBDFBM; BM LQQ`/@L2/2`H�M/ ;2�M�Hvb22`/ rQ`/2M\ p�Hi
i2 #2�MirQQ`/2M K2i 22M ��M#2p2HBM; pQQ` /2 ir22/2 K2i?Q/2X .Bi bHmBi ��M QT /2 ir22/2 p`��;, >Q2
;2b+?BFi xBDM p22H;2#`mBFi2 U;Bb@VK2i?Q/2b pQQ` ?2i U;2�miQK�iBb22`/V QM/2`xQ2F2M p�M p2`bi2HBDFBM;\X hBD/2Mb
?2i i2bi2M p�M /2 22`bi2 K2i?Q/2- b2KB�miQK�iBb+?2 +H�bbB}+�iB2 p�M ?BbiQ`Bb+?2 F��`i2M- Bb ;2#H2F2M /�i
?2i MB2i KQ;2HBDF Bb QK ;2�miQK�iBb22`/ ?BbiQ`Bb+? F��`iK�i2`B��H i2 �M�Hvb2`2M QT ;`Qi2 b+?��HX 1` Bb
?�M/K�iB; r2`F MQ/B; 2M iBD/2Mb xQr2H ?2i +H�bbB}+�iB2 �Hb �;;`2;�iB2 T`Q+2b i`2/2M i2 p22H 7Qmi2M QTX J2i
#2?mHT p�M /2 ir22/2 K2i?Q/2- ?2i ;2#`mBF p�M ?mB/B;2 :Aa@/�i�b2ib- xBDM ;2�miQK�iBb22`/2 �M�Hvb2b r2H
KQ;2HBDFX .Bi Bb /2 bi�T M��` /2 H��ibi2 p`��;, AM ?Q2p2``2 xBDM ?mB/B;2 /�i�b2ib K2i ?BbiQ`Bb+?2 BM7Q`K�iB2
;2b+?BFi pQQ` /2`;2HBDF QM/2`xQ2F\ >mB/B;2 /�i�b2ib �Hb /2 "�:- *"a pB2`F�Mibi�iBbiB2F2M 2M /2 *"a "mm`i2M
xBDM ;2b+?BFi pQQ` ?2i �M�Hvb2`2M p�M p2`bi2/2HBDFBM;X .2 "�: #2p�i U#BDM�V �HH2 �ii`B#mi2M /B2 MQ/B; xBDM
pQQ` 22M /2`;2HBDF2 �M�Hvb2X .��`M��bi Bb /2 Fr�HBi2Bi 2M pQHH2/B;?2B/ pQH/Q2M/2 pQQ` �M�Hvb2b Qp2` 22M
H�M;2`2 T2`BQ/2 2M QT `2;BQM�H2 b+?��HX .2 *"a "mm`i2M 2M pB2`F�Mibi�iBbiB2F2M xBDM #`mBF#�`2 `mBKi2HBDF2
�;;`2;�iB2MBp2�mb /B2 MB2i p2`�M/2`2M /QQ` /2 iBD/- /Bi K��Fi x2 mBibi2F2M/ ;2b+?BFi pQQ` /Bi QM/2`xQ2FX

Lm ?2i /mB/2HBDF Bb /�i /2 K2i?Q/2 QT #�bBb p�M ?mB/B;2 /�i� ;2b+?BFi Bb pQQ` ?2i �M�Hvb2`2M p�M /2 QKp�M;
2M ?2i p2`HQQT p�M p2`bi2/2HBDFBM; QT `2;BQM�H2 b+?��H F�M /2x2 K2i?Q/2 rQ`/2M BM;2x2i pQQ` p2`b+?BH@
H2M/2 p2`/2`2 QM/2`xQ2F2MX PT /2x2 K�MB2` F�M M��bi ?2i �H #2bi��M/2 BMxB+?i BM /2 p2`bi2/2HBDFBM; QT
HQF��Hfbi2/2HBDF MBp2�m QQF ;2�miQK�iBb22`/ BMxB+?i p2`F`2;2M rQ`/2M QT `2;BQM�H2 b+?��HX .Bi BMxB+?i F�M
pQQ` B2/2`2 ;2r2Mbi2 T2`BQ/2 2M ;2#B2/ rQ`/2M p2`F`2;2MX

.Bb+mbbB2

.Bi QM/2`xQ2F H��i xB2M /�i ?2i KQ;2HBDF Bb QK QT #�bBb p�M ?mB/B;2 /�i�b2ib BMxB+?i i2 F`BD;2M BM /2 QKp�M;
2M ?2i p2`HQQT p�M p2`bi2/2HBDFBM; BM LQQ`/@L2/2`H�M/X L��` ��MH2B/BM; p�M /2x2 i?2bBb xBDM 2` 22M ��Mi�H
/Bb+mbbB2TmMi2M- /2x2 xBDM ?B2`QM/2` mBi;2r2`FiX

wQ�Hb ;2MQ2K/ Bb ?BbiQ`B2 p�M ;2bHQQTi2 T�M/2M BM /2 "�: �HH22M `2+2Mi2HBDF #2b+?BF#��`X >B2`/QQ` Bb
?2i H�biB;2` QK 22`/2` TH��ib;2pQM/2M ?BbiQ`Bb+?2 QMirBFF2HBM;2M QT i2 K2`F2M- r�MM22` 2` bT`�F2 Bb p�M
rBDFp2`MB2mrBM; BM 22M ;2#B2/X 12M K�MB2` QK ;2#B2/2M i2 ?2`F2MM2M r��` KQ;2HBDF rBDFp2`MB2mrBM; ?227i
TH��ib;2pQM/2M xQm ?2i +Hmbi2`2M p�M T�M/2M K2i �7rBDF2M/2 #QmrD�`2M FmMM2M xBDMX q�MM22` 2` K22`/2`2
U+Hmbi2`b p�MV T�M/2M xBDM K2i 22M �7rBDF2M/ #QmrD��` BM 22M #mm`i F�M ?2i `2H2p�Mi xBDM QK BM /2i�BH i2
FBDF2M r�i 2` BM /B2 #mm`i ��M /2 ?�M/ BbX .�M p�Hi QQF i2 #2T�H2M Q7 ?2i BM/2`/��/ QK p2`MB2mrBM; Q7
QTpmHHBM; ;��i UG�bb+?2 � J2mH2M- MX/XVX

12M ir22/2 TmMi M��` ��MH2B/BM; p�M /2 "�: Bb /�i ?2i ��Mi�H T�M/2M 2M ?2i ��Mi�H ;2bHQQTi2 T�M/2M
?Q;2` F�M HBDF2M /�M BM ?2i p2`H2/2MX 12M p�M /2 `2/2M2M ?B2`pQQ` Bb /�i iBD/2HBDF2 #2#QmrBM;- #BDpQQ`#22H/
TQ`iQ+�#BMb 2M +QMi�BM2`rQMBM;2M- QQF BM /2 "�: rQ`/i QT;2MQK2M �Hb T�M/X q�MM22` /2 iBD/2HBDF2
#2#QmrBM; rQ`/i r2;;2?��H/- rQ`/i /Bi �Hb bHQQT ;2`2;Bbi`22`/X .Bi p2`FH��`i r��`b+?BDMHBDF QQF /2 TB2F BM
?2i ��Mi�H ;2bHQQTi2 T�M/2M bBM/b kyyyX

PT `2;BQM�H2 b+?��H xQm ?2i B/2MiB}+2`2M p�M bQQ`i;2HBDF2 ;2#B2/2M 22M BMi2`2bb�Mi2 p2`pQH; xBDMX ��M /2 ?�M/
p�M /2 #QmrD��`;`�}2F2M F�M 22M ivTQHQ;B2 p�M 22M ;2#B2/- rBDF Q7 ;2K22Mi2- rQ`/2M QT;2bi2H/X .QQ` /2x2
ivTQHQ;B2ďM i2 p2`;2HBDF2M- xQm/2M KQ;2HBDF ;2#B2/2M /B2 22M p2`;2HBDF#�`2 QMirBFF2HBM; ?2##2M /QQ`;2K��Fi
;2ś/2MiB}+22`/ FmMM2M rQ`/2MX 12M KQ;2HBDF2 K2i?Q/2 ?B2`pQQ` xQm Ubi�iBbiBb+?2V+Hmbi2`�M�Hvb2 FmMM2M xBDM
U_QK2b#m`;- kyy9VX

PT rBDFMBp2�m xQm 22M p2`#2i2`BM;b@ Q7 p2`/B2TBM;bbH�; ;2K��Fi FmMM2M rQ`/2M /QQ` �`+?B2}M7Q`K�iB2
i2 p2`;2HBDF2M 2M iQ2 i2 pQ2;2MX AM :`QMBM;2M Bb �H /2`;2HBDF QM/2`xQ2F ;2/��M U>Q7K�M- kyyyVX oQQ`

jy



/2 rBDF#Q2F2M p�M >Q7K�M xBDM T2` bi`��i /2 2t�+i2 #QmrD�`2M ;2śMp2Mi�`Bb22`/ 2M Bb BM7Q`K�iB2 Qp2` /2
�`+?Bi2+i2M 2M /2 #QmrT`QD2+i2M #2F2M/X .Bi xQm 22M Fr�HBi�iB2p2 p2`/B2TBM; FmMM2M xBDM #Qp2MQT /2 BM
/2x2 i?2bBb mBi;2i2bi2 �M�Hvb2bX 12M BMi2`2bb�Mi2 p`��; xQm #BDpQQ`#22H/ FmMM2M xBDM p�M r2HF2 �`+?Bi2+i2M
/2 K22bi2 T�M/2M xBDM ;2bHQQTiX

12M ir22/2 p2`/B2TBM;bbH�; xQm ;2K��Fi FmMM2M rQ`/2M /QQ` QQF i2 FBDF2M M��` ?2i ;2#`mBFbQTT2`pH�Fi2
p�M rQMBM;2MX ��M;2xB2M /2 FQK2M/2 D�`2M ;2r2`Fi rQ`/i ��M ?2i p2`#2i2`2M p�M /2x2 ;2i�HH2M Uq��`/2`@
BM;bF�K2`- kyReV F�M /2x2 /�i� ;2#`mBFi rQ`/2M pQQ` �M�Hvb2bX .2x2 ;2;2p2Mb FmMM2M ?2HT2M #BD ?2i
QTbi2HH2M p�M 22M ivTQHQ;B2 p�M 22M ;2#B2/ /QQ` rQMBM;2M i2 p2`/2H2M BM FH�bb2b M��` ;`QQii2X

Lm /2 �M�Hvb2 Bb ;2i2bi 2M mBi;2pQ2`/ pQQ` LQQ`/@L2/2`H�M/- xQm ?2i mBi#`2B/2M M��` /2 `2bi p�M L2/2`H�M/
22M HQ;Bb+?2 p2`pQH;bi�T xBDMX .2 "�: Bb BKK2`b BM ?22H L2/2`H�M/ ;2HBDFX

_272`2MiB2b

�"6 _2b2�`+?- kyykX ai�/bp2`MB2mrBM; ;2K2i2M- .2M >��;, o_PJX

�"6 _2b2�`+?- kyRdX avbi22K rQMBM;pQQ``��/ UavbrQpVX �p�BH�#H2 �i, ?iiTb,ffbvbrQpX/�i�rQM2MXMH (�+@
+2bb2/ CmHv R- kyRd)X

�/Q#2- kyReX 6BHH �M/ bi`QF2 b2H2+iBQMb- H�v2`b- �M/ T�i?b BM S?QiQb?QTX �p�BH�#H2 �i, ?iiTb,ff?2HTtX�/Q#2X+QKfT?QiQb?QTfmbBM;f}HHBM;@
bi`QFBM;@b2H2+iBQMb@H�v2`b@T�i?bX?iKH&$O'+QMi2Mi&$n'�r�`2&$n'T�ii2`M&$n'Q`&$n'?BbiQ`v&$n'}HHbX
(�++2bb2/ .2+2K#2` Ry- kyRe)X

�Ƕ>2�`M- "X 2i �HX- kyyNX Zm�MiB7vBM; Zm�MiBi�iBp2 GBi2`�+v , �;2 >2�TBM; �M/ i?2 >BbiQ`v Q7 >mK�M
*�TBi�HX- eNUjV- TTXd3jĜ3y3X

"�FF2`- LX- kyR8X kyy D��` iQTQ;`�}b+?2 F��`i2M QMHBM2X :2Q AM7Q URk@8V- TXkNX

"2`;- GX p�M /2M- G�KK2`2M- _X p�M � "Qbb2- qX p�M /2M- RNNeX o2`bi2/2HBDFBM; BM ?2i H�M/2HBDF ;2#B2/-
q�;2MBM;2M, .GP@ai�`BM; *2Mi`mKX

"BMM2MH�M/b "2bimm`- kyRRX PGah@qAC>1 q11h "PlqC��_ S�L.1L LA1hX- TTXRĜkX �p�BH@
�#H2 �i, ?iiT,ffrrrX#BMM2MH�M/b#2bimm`XMHf`mBKi2@2M@KBHB2mfMB2mrbfQHbi@rBD?2@r22i@#QmrD��`@T�M/2M@
MB2iXNedykeXHvMFtX

"H�b+?F2- hX � ai`Q#H- CX- kyyRX q?�iǶb r`QM; rBi? TBt2Hb\ aQK2 `2+2Mi /2p2HQTK2Mib BMi2`7�+BM; `2KQi2
b2MbBM; �M/ :AaX :2Q@AM7Q`K�iBQMb@avbi2K2- R9UeV- TTXRkĜRdX �p�BH�#H2 �i, ?iiT,ffrrrXmpKX2/mf`b2M`fM`R9ef`2�/BM;bfq?�ib&$n'r`QM;&$n'rTBt2HbXT/7X

"`Q2Fb- _X- kyRdX :`2Mx2M p�M /2 p2`bi2/2HBDFBM;X J�bi2`i?2bBbX lMBp2`bBiv Q7 :`QMBM;2MX

"m`2�m 1m`QT�- kyR9X AMi2`�+iB2p2 E��`iX

"m``Qm;?- SX- RN3eX S`BM+BTH2b Q7 ;2Q;`�T?B+�H BM7Q`K�iBQM bvbi2Kb 7Q` H�M/ `2bQm`+2b �bb2bbK2MiX
:2Q+�`iQ AMi2`M�iBQM�H- RUjV- TTX89Ĝ89X �p�BH�#H2 �i, ?iiT,ffrrrXi�M/7QMHBM2X+QKf/QBf�#bfRyXRy3yf
RyRyey93eyNj89yeyX

*�KT#2HH- CX"X- kyRRX >BbiQ`v �M/ a+QT2 Q7 _2KQi2 a2MbBM;X AM CX "X *�KT#2HH � _X >X qvMM2- 2/bX
AMi`Q/m+iBQM iQ `2KQi2 b2MbBM;X L2r uQ`F, :mBH7Q`/ S`2bb- TX eX

*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRe�X "2bi�M/ "Q/2K;2#`mBFX �p�BH�#H2 �i, ?iiTb,ffrrrX+#bXMHfMH@
MHf/QbbB2`fM2/2`H�M/@`2;BQM��Hf;2Q;`�}b+?2 /�i�fM�imm` 2M KBHB2mf#2bi�M/@#Q/2K;2#`mBFX

*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRe#X JQMBiQ` Fr�HBi2Bi, ai2Hb2H p�M "�bBb`2;Bbi`�iB2bX 12MK2iBM; p�M
/2 Fr�HBi2Bi p�M #�bBb`2;Bbi`�iB2b BM b�K2M?�M;- kyRe- .2M >��;, *2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2FX

*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- RNNkX LB2mr2 K��ibi�7 p�M bi2/2HBDF?2B/X J2Mb 2M J��ib+?�TTBD- edU9V-
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https://helpx.adobe.com/photoshop/using/filling-stroking-selections-layers-paths.html%7B/#%7Dcontent%7B/_%7Daware%7B/_%7Dpattern%7B/_%7Dor%7B/_%7Dhistory%7B/_%7Dfills.
https://helpx.adobe.com/photoshop/using/filling-stroking-selections-layers-paths.html%7B/#%7Dcontent%7B/_%7Daware%7B/_%7Dpattern%7B/_%7Dor%7B/_%7Dhistory%7B/_%7Dfills.
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http://www.binnenlandsbestuur.nl/ruimte-en-milieu/nieuws/olst-wijhe-weet-bouwjaar-panden-niet.967026.lynkx
http://www.uvm.edu/rsenr/nr146/readings/Whats%7B/_%7Dwrong%7B/_%7Dwpixels.pdf
http://www.tandfonline.com/doi/abs/10.1080/10106048609354060
http://www.tandfonline.com/doi/abs/10.1080/10106048609354060
https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische%20data/natuur%20en%20milieu/bestand-bodemgebruik
https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische%20data/natuur%20en%20milieu/bestand-bodemgebruik
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*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyR9X ai�iBbiBb+?2 ;2;2p2Mb T2` pB2`F�MiX- TTXRĜRkX

*2Mi`��H "m`2�m pQQ` /2 ai�iBbiB2F- kyRdX ai2/2HBDF :2#B2/X �p�BH�#H2 �i, ?iiTb,ffrrrX+#bXMHfMH@MHfQMx2@
/B2Mbi2MfK2i?Q/2Mf#2;`BTT2M\i�#4b&$O'B/4bi2/2HBDF@;2#B2/ (�++2bb2/ �T`BH k- kyRd)X

*?�M;- EX@hX- kyRdX :2Q;`�T?B+ AM7Q`K�iBQM avbi2KX AM AMi2`M�iBQM�H 2M+v+HQT2/B� Q7 ;2Q;`�T?v, S2QTH2-
i?2 2�`i?- 2MpB`QMK2Mi �M/ i2+?MQHQ;vX Pt7Q`/- lE, CQ?M qBH2v � aQMb- Gi/- TTX RĜNX �p�BH�#H2 �i,
?iiT,ff/QBXrBH2vX+QKfRyXRyykfNd3RRR3d3ej8kXr#B2;yR8kX

*QKT2M/BmK pQQ` /2 G227QK;2pBM;- kyy3X "2b+?`BDpBM; bi2/2HBDF ;2#B2/ UBM/B+�iQ` RRNk- p2`bB2 yj - kj K2B
kyy3 VX- TTXkĜjX �p�BH�#H2 �i, ?iiT,ffrrrX+HQXMHfBM/B+�iQ`2MfMHRRNk@#2b+?`BDpBM;@p�M@bi2/2HBDF@;2#B2/X

1BFpBH- GX- RNNjX PTiB+�H +?�`�+i2` `2+Q;MBiBQM- PbHQ, LQ`r2;B�M *QKTmiBM; *2Mi2`X �p�BH�#H2 �i,
?iiTb,ffrrrXM`XMQf&�'2BFpBHfP*_XT/7X

1HH2MF�KT- uX � _B2i/BDF- JX- kyRyX Er�HBi2Bi p�M /2 #�bBb`2;Bbi`�iB2b �/`2bb2M 2M ;2#Qmr2M- .2M >��;,
JBMBbi2`B2 p�M oQHFb?mBbp2biBM;- _mBKi2HBDF2 P`/2MBM; 2M JBHB2m#M2?22`X

1a_A- kyRe�X :2M2`�i2 h2bb2HH�iBQMX �p�BH�#H2 �i, ?iiTb,ffT`QX�`+;BbX+QKf2MfT`Q@�TTfiQQH@`272`2M+2f/�i�@
K�M�;2K2Mif;2M2`�i2i2b2HH�iBQMX?iK (�++2bb2/ LQp2K#2` kd- kyRe)X

1a_A- kyRe#X _�bi2` iQ SQHv;QMX �p�BH�#H2 �i, ?iiTb,ffT`QX�`+;BbX+QKf2MfT`Q@�TTfiQQH@`272`2M+2f
+QMp2`bBQMf`�bi2`@iQ@TQHv;QMX?iK (�++2bb2/ LQp2K#2` kN- kyRe)X

1a_A- kyRe+X amKK�`Bx2 qBi?BMX �p�BH�#H2 �i, ?iiTb,ffT`QX�`+;BbX+QKf2MfT`Q@�TTfiQQH@`272`2M+2f�M�HvbBbf
bmKK�`Bx2@rBi?BMX?iK (�++2bb2/ LQp2K#2` kN- kyRe)X

1a_A- kyRe/X q?�i Bb BK�;2 +H�bbB}+�iBQM\ �p�BH�#H2 �i, ?iiT,ff/2bFiQTX�`+;BbX+QKf2Mf�`+K�TfH�i2bif2ti2MbBQMbfbT�iB�H@
�M�HvbifBK�;2@+H�bbB}+�iBQMfr?�i@Bb@BK�;2@+H� bbB}+�iBQM@X?iK (�++2bb2/ LQp2K#2` ke- kyRe)X

1a_A- kyRe2X wQM�H ai�iBbiB+bX �p�BH�#H2 �i, ?iiTb,ffT`QX�`+;BbX+QKf2MfT`Q@�TTfiQQH@`272`2M+2fbT�iB�H@
�M�HvbifxQM�H@bi�iBbiB+bX?iK (�++2bb2/ LQp2K#2` kN- kyRe)X

6m+?b- _X 2i �HX- kyR8X h?2 TQi2MiB�H Q7 QH/ K�Tb �M/ 2M+v+HQT�2/B�b 7Q` `2+QMbi`m+iBM; ?BbiQ`B+ 1m`QT2�M
H�M/ +Qp2`fmb2 +?�M;2X �TTHB2/ :2Q;`�T?v- 8N- TTX9jĜ88X �p�BH�#H2 �i, ?iiT,ff/tX/QBXQ`;fRyXRyRefDX�T;2Q;X
kyR8XykXyRjX

:2K22Mi2 �Kbi2`/�K- kyRd�X �~2B/2M "QmrD�`2M @ ai2Hb2HT2/B�X �p�BH�#H2 �i, ?iiTb,ffrrrX�Kbi2`/�KX
MHfbi2Hb2HT2/B�f#�;@BM/2tf#�i2M@#�;f�7H2B/2M@#QmrD�`2Mf (�++2bb2/ 62#`m�`v k- kyRd)X

:2K22Mi2 �Kbi2`/�K- kyRd#X :2#`mBFb/Q2H @ ai2Hb2HT2/B�X �p�BH�#H2 �i, ?iiTb,ffrrrX�Kbi2`/�KXMHf
bi2Hb2HT2/B�f#�;@BM/2tf?�M/#Q2F@BMrBMM2MfBMi`Q/m+iB2@#�;f`2;Bbi`�iB2f;2#`mBFb/Q2Hf (�++2bb2/ C�Mm�`v k-
kyRd)X

:2K22Mi2 >22`2Mp22M- kyR9X "2bi2KKBM;bTH�M .2 EMBT2X

:2m/2F2- SX- kyR8X :22M /�; xQM/2` HBDMX :2Q AM7Q- RkU8V- TTX9Ĝ3X �p�BH�#H2 �i, ?iiTb,ffrrrX;2Q@
BM7QXMHfbvbi2Kf}H2bf/Q+mK2Mibf:2Q AM7Q y8@kyR8 G_ +QKTH22iXT/7X

:`2;Q`v- .X 2i �HX- kyRRX h?2 /B+iBQM�`v Q7 ?mK�M ;2Q;`�T?v U8i? 1/BiBQMV- qBH2vX

:`2;Q`v- AXLX � 1HH- SXaX- kyydX >BbiQ`B+�H :AaX AM >BbiQ`vX TX kkdX �p�BH�#H2 �i, ?iiT,ffbBi2X2#`�`vX+QKf
HB#fbi�M7Q`/f.Q+\B/4RykkR8RdX

>�K2`b- .X � SB2F- JX- kyRkX J�TTBM; i?2 7mim`2 m`#�MBx�iBQM T�ii2`Mb QM i?2 m`#�M 7`BM;2 BM i?2 L2i?2`@
H�M/bX l`#�M _2b2�`+? � S`�+iB+2- 8URV- TTXRkNĜR8eX �p�BH�#H2 �i, ?iiT,ffrrrXb+QTmbX+QKfBMr�`/f`2+Q`/Xm`H\2B/4k@
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https://www.cbs.nl/nl-nl/onze-diensten/methoden/begrippen?tab=s%7B/#%7Did=stedelijk-gebied
https://www.cbs.nl/nl-nl/onze-diensten/methoden/begrippen?tab=s%7B/#%7Did=stedelijk-gebied
http://doi.wiley.com/10.1002/9781118786352.wbieg0152
http://www.clo.nl/indicatoren/nl1192-beschrijving-van-stedelijk-gebied
https://www.nr.no/%7B~%7Deikvil/OCR.pdf
https://pro.arcgis.com/en/pro-app/tool-reference/data-management/generatetesellation.htm
https://pro.arcgis.com/en/pro-app/tool-reference/data-management/generatetesellation.htm
https://pro.arcgis.com/en/pro-app/tool-reference/conversion/raster-to-polygon.htm
https://pro.arcgis.com/en/pro-app/tool-reference/conversion/raster-to-polygon.htm
https://pro.arcgis.com/en/pro-app/tool-reference/analysis/summarize-within.htm
https://pro.arcgis.com/en/pro-app/tool-reference/analysis/summarize-within.htm
http://desktop.arcgis.com/en/arcmap/latest/extensions/spatial-analyst/image-classification/what-is-image-cla%20ssification-.htm
http://desktop.arcgis.com/en/arcmap/latest/extensions/spatial-analyst/image-classification/what-is-image-cla%20ssification-.htm
https://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/zonal-statistics.htm
https://pro.arcgis.com/en/pro-app/tool-reference/spatial-analyst/zonal-statistics.htm
http://dx.doi.org/10.1016/j.apgeog.2015.02.013
http://dx.doi.org/10.1016/j.apgeog.2015.02.013
https://www.amsterdam.nl/stelselpedia/bag-index/baten-bag/afleiden-bouwjaren/
https://www.amsterdam.nl/stelselpedia/bag-index/baten-bag/afleiden-bouwjaren/
https://www.amsterdam.nl/stelselpedia/bag-index/handboek-inwinnen/introductie-bag/registratie/gebruiksdoel/
https://www.amsterdam.nl/stelselpedia/bag-index/handboek-inwinnen/introductie-bag/registratie/gebruiksdoel/
https://www.geo-info.nl/system/files/documents/Geo%20Info%2005-2015%20LR%20compleet.pdf
https://www.geo-info.nl/system/files/documents/Geo%20Info%2005-2015%20LR%20compleet.pdf
http://site.ebrary.com/lib/stanford/Doc?id=10221517
http://site.ebrary.com/lib/stanford/Doc?id=10221517
http://www.scopus.com/inward/record.url?eid=2-s2.0-84858826861%7B/&%7DpartnerID=tZOtx3y1
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>�K2`b- .X 2i �HX- kyyNX o2`bi2/2HBDFBM; BM /2 bi�/b`�M/xQM2-

>2HH2K�M- :X � q�bb2M#2`;- 6X- kyyRX >2`bi`m+im`2`BM; p�M /2 bi�/bp2`MB2mrBM;\ _QQBHBDM- UeV- TTXkNRĜkNeX

>E" ai2/2M#QmrFmM/B;2M- kyyyX .`�+?i2M LQQ`/@PQbi, ai2/2M#QmrFmM/B;2 ?QQ7/bi`m+imm`- >E" ai2/2M@
#QmrFmM/B;2MX

>Q7K�M- "X- kyyyX .2 EQ``2r2;rBDF 2M .2 >QQ;i2- G22mr�`/2M, 6`B2b2 S2`b "Q2F2`BDflBi;2p2`BD LQQ`/#Q2FX

>mHH- CXCX- RNN9X � .�i�#�b2 7Q` >�M/r`Bii2M h2ti _2+Q;MBiBQM _2b2�`+?X A111 h`�Mb�+iBQMb QM S�ii2`M
�M�HvbBb �M/ J�+?BM2 AMi2HHB;2M+2- ReU8V- TTX88yĜ889X

E�/�bi2`- kyReX hQTQiBD/`2BbX

E`�K2`- qX 2i �HX- kyyjX >BbiQ`Bb+? :`QM/;2#`mBF L2/2`H�M/, iBD/`22Fb2M ;`QM/;2#`mBF LQQ`/@>QHH�M/ p�M
R38y iQi RN3y- q�;2MBM;2M, �Hi2``�X

G�bb+?2- _X � J2mH2M- GX p�M /2`- LB2mr#QmrKQMBiQ`- :`QMBM;2M, lMBp2`bBiv Q7 :`QMBM;2MX
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