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R .B2 J�i?2K�iBF@PHvKTB�/2

.B2 AMi2`M�iBQM�H2 J�i?2K�iBF@PHvKTB�/2 UAJPV Bbi 2BM r2Hir2Bi2` q2ii#2r2`# 7Ƀ` :vKM�bB�biBMM2M
mM/ :vKM�bB�bi2M (k)X .B2 AJP }M/2i D2/2b C�?` �M7�M;b CmHB BM 2BM2K �M/2`2M G�M/ bi�ii mM/
72B2`i BK C�?` kyRN B?` ey@D ?`B;2b Cm#HB mKX JBi K2?` �Hb Ryy i2BHM2?K2M/2M G M/2`M �mb �HH2M
EQMiBM2Mi2M Bbi /B2 AJP /2` #2F�MMi2bi2 J�i?2K�iBF@q2ii#2r2`# �m7 pQ`mMBp2`bBi `2` aim72X J2?`2`2
;`Qbb2 L�K2M /2` J�i?2K�iBF- rB2 :`B;Q`B S2`2HK�M Q/2` ai�MBbH�p aKB`MQp- bBM/ BK "2bBix pQM
AJP@J2/�BHH2MX wm/2K Bbi 2BM2 ;mi2 G2BbimM; �M 2BM2` AJP 2BM #2`Ƀ+FbB+?iB;i2b �`;mK2Mi 7Ƀ` /B2
E�M/B/�im` �M 2BM2` lMBp2`bBi iX L�+? /2` QHvKTBb+?2M h`�/BiBQM F�MM D2/2b G�M/ e h2BHM2?K2` �M
D2/2 AJP b+?B+F2MX

.B2 a+?r2Bx MBKKi b2Bi K2?` �Hb xr�MxB; C�?`2M �M /2` AJP i2BHX .B2 M�iBQM�H2 a2H2FiBQM bQrB2
/B2 a+?r2Bx2` J�i?2K�iBF@PHvKTB�/2 bBM/ pQM /2` P`;�MBb�iBQM BKQbmBbb2 Q`;�MBbB2`i (R)X q2BH /2`
o2`2BM #2BM�?2 Mm` �mb 2?2K�HB;2M h2BHM2?K2`M #2bi2?i- r2H+?2 M2#2M B?`2K aim/BmK 7`2BrBHHB; 7Ƀ`
/2M o2`2BM i iB; bBM/- #2bBixi 2` 2BM2 DmM;2 mM/ /vM�KBb+?2 �iKQbT? `2X L2#2M /2` AJP MBKKi
/B2 a+?r2Bx �m+? D2/2b C�?` �M �M/2`2M BMi2`M�iBQM�H2M PHvKTB�/2M i2BH, .B2 1m`QT Bb+?2 6`�m2M@
J�i?2K�iBF@PHvTKB�/2 U1:JPV mM/ /B2 JBii2H2m`QT Bb+?2 J�i?2K�iBF@PHvTKB�/2 UJ1JPVX

.B2 1:JP Bbi 2BM b2Bi K2?`2`2M C�?`2M Q`;�MBbB2`i2` q2ii#2r2`#- /2` /�b wB2H ?�i- J /+?2M xm
2`KmiB;2M- �M /2M J�i?2K�iBF@PHvKTB�/2M KBixmK�+?2M (j)X q2BH 2b b2?` r2MB;2 h2BHM2?K2`BMM2M
�M /2` AJP ;�#- ?�i 2BM EQKKBi2 2Mib+?B2/2M- /B2 1:JP xm ;`ɃM/2M- mK bQ 7Ƀ` 2BM2M ;`ƺbb2`2M
6`�m2M�Mi2BH �M /2` AJP xm bQ`;2MX .B2 a+?r2Bx bm+?i D2/2b C�?` DmM;2 aim/2MiBMM2M- /B2 KQiBpB2`i
bBM/- PHvKTB�/2�m7;�#2M xm Hƺb2M- mK /�b 1:JP@h2�K xmb�KK2Mxmbi2HH2MX .B2 1:JP }M/2i D2/2b
C�?` BK �T`BH BM 2BM2K �M/2`2M 2m`QT Bb+?2M G�M/ bi�ii mM/ /�m2`i 2BM2 qQ+?2X

.B2 J1JP Bbi /B2 oQ`bim72 /2` AJP mM/ 2`H�m#i 2b e h2BHM2?K2`M- r2H+?2 MB+?i �M /B2 AJP ;2?2M
FQMMi2M- i`Qix/2K MQ+? �M 2BM2` BMi2`M�iBQM�H2M PHvKTB�/2 i2BHxmM2?K2MX 1BM2 "2bQM/2`?2Bi /2`
J1JP Bbi /2` xmb ixHB+?2 h2�Kr2ii#2r2`#- /2` M�+? /2K MQ`K�H2M 1BMx2Hr2ii#2r2`# bi�ii}M/2iX
"2BK h2�Kr2ii#2r2`# �`#2Bi2M �HH2 h2BHM2?K2` 2BM2b G�M/2b ;2K2BMb�K �M /2` ;H2B+?2M S`Ƀ7mM;X
.�/m`+? r2`/2M /B2 aQxB�HFQKT2i2Mx2M ;2bi `Fi mM/ /B2 h2BHM2?K2M/2M ?�#2M /B2 Jƺ;HB+?F2Bi- B?`2
�`#2BibK2i?Q/2M xm p2`;H2B+?2MX �M /2` J1JP M2?K2M x2?M KBii2H2m`QT Bb+?2 G M/2` i2BH- r2H+?2
�#r2+?bHmM;br2Bb2 /B2 :�bi;2#2``QHH2 Ƀ#2`M2?K2MX aB2 }M/2i 1M/2 �m;mbi bi�ii mM/ /�m2`i �m+? 2BM2
qQ+?2X

C2/2b C�?` }M/2M K2?`2`2 Zm�HB}F�iBQMb`mM/2M bi�iiX .B2 b2+?b #2bi2M :vKM�bB�bi2M /Ƀ`72M /B2
a+?r2Bx �M /2` AJP p2`i`2i2M mM/ /B2 pB2` #2bi2M J /+?2M /Ƀ`72M xm/2K �M /2` 1:JP i2BHM2?K2MX
.B2 oQ``mM/2- �M r2H+?2` �HH2 Cm;2M/HB+?2M mMi2` xr�MxB; C�?`2 i2BHM2?K2M /Ƀ`72M- }M/2i �M7�M;
.2x2K#2` bi�iiX .B2 k8 #2bi2M h2BHM2?K2` [m�HB}xB2`2M bB+? 7Ƀ` /B2 6BM�H`mM/2 BK J `xX .B2 #2bi2M
xrƺH7 r2`/2M �mb;2r ?Hi- �M /2` AJP@a2H2FiBQM BK J�B i2BHxmM2?K2MX .B2 #2bi2M b2+?b h2BHM2?K2M@
/2M #BH/2M /�b M�iBQM�H2 h2�KX .B2 M�+?7QH;2M/2M e "2bi2M [m�HB}xB2`2M bB+? 7Ƀ` /B2 J1JPX �HH2
S`Ƀ7mM;2M r2`/2M D2r2BHb �m7 .2mib+?- 6`�MxƺbBb+? mM/ 1M;HBb+? Ƀ#2`b2ixiX �m7 �M7`�;2 2`bi2HH2M rB`
�m+? 2BM2 Bi�HB2MBb+?2 S`Ƀ7mM;X .2M h2BHM2?K2M/2M /Ƀ`72M /B2 aT`�+?2 7`2B r ?H2MX
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C2/2b C�?` }M/2M K2?`2`2 Zm�HB}F�iBQMb`mM/2M bi�iiX .B2 b2+?b #2bi2M :vKM�bB�bi2M /Ƀ`72M /B2
a+?r2Bx �M /2` AJP p2`i`2i2M mM/ /B2 pB2` #2bi2M J /+?2M /Ƀ`72M xm/2K �M /2` 1:JP i2BHM2?K2MX
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.2x2K#2` bi�iiX .B2 k8 #2bi2M h2BHM2?K2` [m�HB}xB2`2M bB+? 7Ƀ` /B2 6BM�H`mM/2 BK J `xX .B2 #2bi2M
xrƺH7 r2`/2M �mb;2r ?Hi- �M /2` AJP@a2H2FiBQM BK J�B i2BHxmM2?K2MX .B2 #2bi2M b2+?b h2BHM2?K2M@
/2M #BH/2M /�b M�iBQM�H2 h2�KX .B2 M�+?7QH;2M/2M e "2bi2M [m�HB}xB2`2M bB+? 7Ƀ` /B2 J1JPX �HH2
S`Ƀ7mM;2M r2`/2M D2r2BHb �m7 .2mib+?- 6`�MxƺbBb+? mM/ 1M;HBb+? Ƀ#2`b2ixiX �m7 �M7`�;2 2`bi2HH2M rB`
�m+? 2BM2 Bi�HB2MBb+?2 S`Ƀ7mM;X .2M h2BHM2?K2M/2M /Ƀ`72M /B2 aT`�+?2 7`2B r ?H2MX

lK /B2 Cm;2M/HB+?2M Kƺ;HB+?bi ;mi pQ`xm#2`2Bi2M- rB`/ pQ` D2/2` _mM/2 2BM /`2Bi ;B;2b oQ`#2`2BimM;b@
i`2z2M Q`;�MBbB2`i- rQ /2M L2mHBM;2M p2`b+?B2/2M2M S`Ƀ7mM;bi?2K2M pQ`;2bi2HHi r2`/2M- /�KBi bB2 bB+?
�M /B2 J�i?2K�iBF@PHvKTB�/2 ;2rƺ?M2M FƺMM2MX .B2 J�i?2K�iBF@PHvKTB�/2 mMi2`b+?2B/2i bB+? pQK
a+?mHbiQz /m`+? /2M AM?�HiX aB2 H2;i /2M a+?r2`TmMFi �m7 /B2 �`;mK2Mi�iBQM mM/ /B2 "2r2Bb2 mM/
MB+?i �m7 K2i?Q/Bb+?2 "2`2+?MmM;2M UM�+?xmH2b2M (8)X aT2xB}b+?2 S`Q#H2K2 r2`/2M /BbFmiB2`i mM/ /B2
Cm;2M/HB+?2M ?�#2M �m+? /B2 :2H2;2M?2Bi- 2BMB;2 S`Q#H2K2 b2H#2` xm Hƺb2MX .B2 h`2z2M }M/2M BM /2`
D2r2BHB;2M aT`�+?2 BM wɃ`B+?- G�mb�MM2 mM/ Gm;�MQ bi�iiX

wm/2K rB`/ b2Bi /B2b2K C�?` �m+? 2BM CmMBQ`@*�KT BK CmMB Q`;�MBbB2`iX AMbTB`B2`i pQM 2BM2K JQ/2HH-
/�b BM �M/2`2M G M/2`M #2`2Bib 2tBbiB2`i- Bbi /�b CmMBQ`@*�KT 7Ƀ` 2`7QH;HQb2 h2BHM2?K2` /2` oQ``mM/2
`2b2`pB2`i- r2H+?2 MQ+? MB+?i b2+?x2?M C�?`2 �Hi bBM/X .B2 HQ;Bb+?2 �`;mK2Mi�iBQM- /B2 "2r2Bb7Ƀ?`mM;
mM/ /2` M2m2 K�i?2K�iBb+?2 aiQz bBM/ /B2 >2`�m7Q`/2`mM;2M- /B2 �M /B2 CɃM;bi2M ;2bi2HHi r2`/2MX
.2` CmMBQ`@*�KT #B2i2i /B2 Jƺ;HB+?F2Bi- KBi 2BM2` �M;2T�bbi2M :2b+?rBM/B;F2Bi bTB2H2`Bb+? BM /B2b2M
"2`2B+?2M xm i`�BMB2`2MX 1BM a+?r2`TmMFi rB`/ �m+? �m7 bQxB�H2 �FiBpBi i2M ;2H2;iX .�b CmMBQ`@*�KT
Bbi bQKBi 2BM xmb ixHB+?2` 1p2Mi 7Ƀ` /B2D2MB;2M- /B2 bB+? MB+?i 7Ƀ` /B2 6BM�H`mM/2 [m�HB}xB2`i ?�#2M mM/
2`?ƺ?i /2`2M Zm�HB}F�iBQMb+?�M+2M BK /�b M +?bi2 C�?`X

lMi2` /2M rB+?iB;bi2M h2`KBM2M BK PHvKTB�/2@E�H2M/2` Bbi /B2 G�;2`rQ+?2 �M7�M; J `x- r2H+?2 7Ƀ`
/B2 h2BHM2?K2M/2M /2` 6BM�H`mM/2 `2b2`pB2`i BbiX aB2 rB`/ /m`+? /B2 #2B/2M S`Ƀ7mM;2M /2` 6BM�H`mM/2
�#;2b+?HQbb2MX q ?`2M/ /B2b2` qQ+?2 Hƺb2M /B2 Cm;2M/HB+?2M /2M ;�Mx2M h�; J�i?2K�iBF�m7;�#2M
mM/ M2?K2M �M bQxB�H2M �FiBpBi i2M @ pQ` �HH2K aTB2H2M @ �K bT i2M L�+?KBii�; mM/ �K �#2M/ i2BHX
1b Bbi mMb rB+?iB;- 2BM2 FQHH2;B�H2 �iKQbT? `2 xm T~2;2M mM/ MB+?i /2M q2ii#2r2`#b;2/�MF2M xm
p2`bi `F2MX .B2 h2BHM2?K2M/2M bBM/ 2BM;2H�/2M- B?`2 �`;mK2Mi�iBQM2M �mbxmi�mb+?2M mM/ ;2K2BMb�K
�M /2M ?�`iM +FB;bi2M S`Q#H2K2M xm �`#2Bi2MX qB` p2`bm+?2M- B?`2 L2m;B2` xm r2+F2M mM/ bB2 7Ƀ` /B2
a+?ƺM?2Bi /2` K�i?2K�iBb+?2M �`;mK2Mi2 xm b2MbB#BHB2`2MX

�##BH/mM; R Ĝ S`Q;`�KK /2` a+?r2Bx2` J�i?2K�iBF@PHvKTB�/2 7Ƀ` /�b C�?` kyR3fkyRN

qB` �`#2Bi2M b2Bi 2BMB;2M C�?`2M /�`�M- /B2 J�i?2K�iBF@PHvKTB�/2M xm TQTmH�`BbB2`2M- /�KBi bB2 �M2`@
F�MMi2 mM/ 72bi2 1p2Mi2 r2`/2M #2B �HH2M J�i?2K�iBF#2;2Bbi2`i2M /2` a+?r2BxX �HH2 J�i?2K�iBFH2?`2`
/2` a+?r2Bx r2`/2M /2b?�H# ;2#2i2M- /B2 a+?r2Bx2` J�i?2K�iBF@PHvKTB�/2 B?`2M a+?ɃH2`BMM2M mM/
a+?ɃH2`M pQ`xmbi2HH2M mM/ /B2 #2bi2M xm KQiBpB2`2M- bB+? 7Ƀ` /B2 oQ`#2`2BimM;bi`2z2M 2BMxmb+?`2B#2MX
�HH2 MQir2M/B;2M AM7Q`K�iBQM2M bBM/ �m7 mMb2`2` q2#b2Bi2 p2`7Ƀ;#�` (R)X .B2 h2BHM�?K2 Bbi FQKTH2ii
;`�iBb- bQ;�` /B2 h`�MbTQ`iFQbi2M r2`/2M xm`Ƀ+F2`bi�ii2iX L2#2M /2` J�i?2K�iBF #B2i2i /B2 PHvKTB�/2
2BM2 Jƺ;HB+?F2Bi- xm `2Bb2M mM/ M2m2 6`2mM/b+?�7i2M KBi �M/2`2M CmM;2M/HB+?2M �mb /2` ;�Mx2M q2Hi
xm b+?HB2bb2MX qB` bBM/ Ƀ#2`x2m;i- /�bb /�#2B K2Mb+?HB+? #2`2B+?2`M/2 1`7�?`mM;2M ;2K�+?i r2`/2MX
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k 1BM "2BbTB2H 7Ƀ` mMi2`r2;b

>�#i F2BM2 �M;bi 5 �m+? r2MM /B2 PHvKTB�/2@�m7;�#2M K�M+?K�H 2ir�b b+?rB2`B; 2`b+?2BM2M @ K�M+?@
K�H b2H#bi 7Ƀ` S`Q72bbBQM2HH2 �Hb F�mK Hƺb#�` @ ;B#i 2b KBi /2` �M;2K2bb2M2M 1BM�`#2BimM; MB+?ib xm
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:2`�/2 ℓ xm /B2b2K w2BiTmMFi ;2?2M rB`/X JBi /2` "2/BM;mM;- /�bb /B2 �Mx�?H SmMFi2 2BM2` 6�`#2
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