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AM?�Hibp2`x2B+?MBb

amKK�`v

wmb�KK2M7�bbmM;

R 1BMH2BimM; d
RXR GvbQbQK2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d

RXRXR h`�MbTQ`i HvbQbQK�H2` S`Qi2BM2 X X X X X X X X X X X X X 3
RXk GvbQbQK�H2 amH7�i�b2M X X X X X X X X X X X X X X X X X X X X X X Ry

RXkXR .�b 6Q`KvH;Hv+BM@;2M2`B2`2M/2 1MxvK U6:1V X X X X X Rk
RXkXk �`vHbmH7�i�b2 E X X X X X X X X X X X X X X X X X X X X X X R9

RXj :HvFQb�KBMQ;HvF�M2 X X X X X X X X X X X X X X X X X X X X X X X Re
RXjXR :HvFQb�KBMQ;HvF�M@6mMFiBQM X X X X X X X X X X X X X X R3
RXjXk :HvFQb�KBMQ;HvF�M@avMi?2b2 X X X X X X X X X X X X X X RN
RXjXj :HvFQb�KBMQ;HvF�M@�##�m X X X X X X X X X X X X X X X ky

RX9 GvbQbQK�H2 aT2B+?2`2`F`�MFmM;2M X X X X X X X X X X X X X X X X kk
RX9XR JmFQTQHvb�++?�`B/Qb2M X X X X X X X X X X X X X X X X X kj
RX9Xk J�mb �Hb JQ/2HHQ`;�MBbKmb 7Ƀ` HvbQbQK�H2 aT2B+?2`@

2`F`�MFmM;2MX X X X X X X X X X X X X X X X X X X X X X X X k8

k wB2Hb2ixmM; /2` �`#2Bi kd

j J�i2`B�H kN
jXR G�#Q`�mbbi�iimM; X X X X X X X X X X X X X X X X X X X X X X X X X kN
jXk o2`#`�m+?bK�i2`B�HB2M X X X X X X X X X X X X X X X X X X X X X X jk
jXj *?2KBF�HB2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj
jX9 a�++?�`B/2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j8
jX8 1MxvK2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j8
jXe EBib X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X je
jXd �MiBFƺ`T2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd

jXdXR S`BK `@�MiBFƺ`T2` X X X X X X X X X X X X X X X X X X X X jd
jXdXk a2FmM/ `@�MiBFƺ`T2` Uq2bi2`M@"HQiV X X X X X X X X X X j3
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jXdXj a2FmM/ `@�MiBFƺ`T2` UAKKmM~mQ`2bx2MxV X X X X X X X j3
jX3 SH�bKB/2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
jXN S`BK2` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN
jXRy w2HHHBMB2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9R
jXRR Smz2` mM/ GƺbmM;2M X X X X X X X X X X X X X X X X X X X X X X X 9R
jXRk .L�@ mM/ S`Qi2BM@:`ƺĽ2Mbi�M/�`/ X X X X X X X X X X X X X X X 9j
jXRj aQ7ir�`2 � PMHBM2@.�i2M#�MF2M X X X X X X X X X X X X X X X X X 99

9 J2i?Q/2M 98
9XR w2HH#BQHQ;Bb+?2 J2i?Q/2M X X X X X X X X X X X X X X X X X X X X X 98

9XRXR EmHiBpB2`mM; pQM 2mF�`vQiBb+?2M w2HH2M X X X X X X X X X 98
9XRXk E`vQFQMb2`pB2`mM; pQM w2HH2M X X X X X X X X X X X X X X 98
9XRXj �m7i�m2M mM/ _2pBi�HBbB2`2M pQM w2HH2M X X X X X X X X X 98
9XRX9 w2HHx�?H@"2biBKKmM; X X X X X X X X X X X X X X X X X X X 9e
9XRX8 w2HHHvb2 /m`+? lHi`�b+?�HH#2?�M/HmM; X X X X X X X X X X 9e
9XRXe h`vTbBMB2`mM; pQM w2HH2M X X X X X X X X X X X X X X X X X 9e
9XRXd h`�Mb72FiBQM pQM a m;2`x2HH2M KBii2Hb SQHv2i?vH2MBKBM 9d
9XRX3 AbQHB2`mM; pQM w2HHFHQM2M M�+? bi�#BH2` h`�Mb72FiBQM X X 9d

9Xk >BbiQ+?2KBb+?2 J2i?Q/2M X X X X X X X X X X X X X X X X X X X X 9d
9XkXR �M72`iB;mM; pQM E`vQ@ mM/ 7`22@~Q�iBM;@a+?MBii2M X X X 9d
9XkXk �H+B�M@"H�m 6 `#mM; pQM :2r2#2b+?MBii2M X X X X X X X 93
9XkXj AKKmM~mQ`2bx2Mx �M :2r2#2b+?MBii2M X X X X X X X X X 93
9XkX9 �FiBp2 S2`7mbBQM KBi S�`�7Q`K�H/2?v/ X X X X X X X X X 9N
9XkX8 S�bbBp2 S2`7mbBQM KBi S�`�7Q`K�H/2?v/ X X X X X X X X X 8y
9XkXe L�+?r2Bb /2` H�+w@AMb2`iBQMbF�bb2ii2 X X X X X X X X X X 8y
9XkXd o2`K2B/mM; pQM �miQ~mQ`2bx2Mx U[m2M+?BM;V X X X X X 8R
9XkX3 6BHBTBM@6 `#mM; pQM mMp2`2bi2`i2K *?QH2bi2`BM X X X X 8R
9XkXN .`2BTmMFi@"B2;2i2bi pQM EMQ+?2M X X X X X X X X X X X X 8R

9Xj JQH2FmH�`#BQHQ;Bb+?2@J2i?Q/2M X X X X X X X X X X X X X X X X X 8k
9XjXR S`BK2`@.2bB;M X X X X X X X X X X X X X X X X X X X X X X 8k
9XjXk SQHvK2`�b2@E2ii2M`2�FiBQM US*_V X X X X X X X X X X X 8j
9XjXj Jmi�;2M2b2@S*_ X X X X X X X X X X X X X X X X X X X X X 89
9XjX9 EQHQMB2@S*_ X X X X X X X X X X X X X X X X X X X X X X X 88
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9XjX8 Zm�MiBi�iBp2 S*_ X X X X X X X X X X X X X X X X X X X X 8d
9XjXe �;�`Qb2@:2H2H2Fi`QT?Q`2b2 X X X X X X X X X X X X X X X X 83
9XjXd �M�Hvb2 pQM .L�@6`�;K2Mi2M M�+? _2bi`BFiBQMbp2`/�m 83
9XjX3 �m7`2BMB;mM; pQM .L� �mb �;�`Qb2@:2H2M X X X X X X X 8N
9XjXN JBMBfJB/B@S` T�`�iBQM pQM SH�bKB/@.L� X X X X X X X 8N
9XjXRy a2[m2MxB2`mM; pQM .L� X X X X X X X X X X X X X X X X X ey
9XjXRR GB;�iBQM pQM SH�bKB/@.L� mM/ .L�@6`�;K2Mi2M X X ey
9XjXRk .2T?QbT?Q`vHB2`mM; pQM .L�@6`�;K2Mi2M X X X X X X X eR
9XjXRj _L�@S` T�`�iBQM �mb J�mb;2r2#2M X X X X X X X X X X eR
9XjXR9 +.L� avMi?2b2 X X X X X X X X X X X X X X X X X X X X X X ek
9XjXR8 AbQHB2`mM; ;2MQKBb+?2` .L� �mb J�mb;2r2#2 X X X X X ej
9XjXRe EQMx2Mi`�iBQMb#2biBKKmM; pQM .L� X X X X X X X X X X ej
9XjXRd :2MQivTBbB2`mM; pQM �`bF@EP@hB2`2M X X X X X X X X X ej

9X9 �`#2Bi2M KBi 1b+?2`B+?B� +QHB X X X X X X X X X X X X X X X X X X e8
9X9XR S` T�`�iBQM +?2KQFQKT2i2Mi2` 1b+?2`B+?B� +QHB X X X X e8
9X9Xk h`�Mb7Q`K�iBQM +?2KQFQKT2i2Mi2` 1b+?2`B+?B� +QHB X X e8
9X9Xj �MH2;2M pQM E`vQFmHim`2M BM :Hv+2`QH X X X X X X X X X e8

9X8 "BQ+?2KBb+?2 J2i?Q/2M X X X X X X X X X X X X X X X X X X X X X ee
9X8XR >2`bi2HHmM; pQM :2r2#2@ mM/ w2HH?QKQ;2M�i2M X X X X ee
9X8Xk S`Qi2BM#2biBKKmM; KBi /2K "BQ_�/@.*@S`Qi2BM@�bb�v ee
9X8Xj a.a@SQHv�+`vH�KB/@:2H2H2Fi`QT?Q`2b2 Ua.a@S�:1V X X ed
9X8X9 q2bi2`M@"HQi@�M�Hvb2 Ub2KB@/`vV X X X X X X X X X X X X eN
9X8X8 SQM+2�m@a 6 `#mM; pQM J2K#`�M2M X X X X X X X X X X dy
9X8Xe ai`BTT2M /2` So.6@J2K#`�M X X X X X X X X X X X X X X dy
9X8Xd 6 `#mM; pQM SQHv�+`vH�KB/@:2H2M KBi *QQK�bbB2 X X X dy
9X8X3 6 `#mM; pQM SQHv�+`vH�KB/@:2H2M /m`+? aBH#2`HƺbmM; X dR
9X8XN �FiBpBi ib#2biBKKmM; HvbQbQK�H2` ai�M/�`/2MxvK2 X X dk
9X8XRy amH7�i�b2�FiBpBi i ;2;2MɃ#2` Sb2m/Qbm#bi`�i2M X X X X dj
9X8XRR h`BiQbQK2M@S` T�`�iBQM X X X X X X X X X X X X X X X X X d9
9X8XRk �KKQMBmKbmH7�i@6 HHmM; X X X X X X X X X X X X X X X X d8
9X8XRj �m7`2BMB;mM; pQM >Bb@K�`FB2`i2` �_aE �mb w2HHFmH@

im`Ƀ#2`bi M/2M X X X X X X X X X X X X X X X X X X X X X X de
9Xe :Hv+Q#BQHQ;Bb+?2 J2i?Q/2M X X X X X X X X X X X X X X X X X X X dd
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9XeXR .JJ" UR-N@.BK2i?vHK2i?vH2M@#H�mV@�bb�v X X X X X X dd
9XeXk :HvFQb�KBMQ;HvF�M@1ti`�FiBQM �mb J�mb;2r2#2 X X X X dd
9XeXj :HvFQb�KBMQ;HvF�M@1ti`�FiBQM �mb J�mb;2r2#2 7Ƀ` :_AG@

G*fJa@�M�Hvb2M X X X X X X X X X X X X X X X X X X X X X d3
9XeX9 :_AG@G*fJa X X X X X X X X X X X X X X X X X X X X X X X dN
9XeX8 J�`FB2`mM; pQM .Bb�++?�`B/2M Ƀ#2` k@�KBMQ�+`B/QM X 3y
9XeXe _S@>SG* �J�*@K�`FB2`i2` .Bb�++?�`B/2 X X X X X X X 3R
9XeXd o2`/�m pQM �J�*@K�`FB2`i2M .Bb�++?�`B/2M X X X X X 3k

8 1`;2#MBbb2 38
8XR :2M2`B2`mM; mM/ o2`B}xB2`mM; /2` �`bF@EP@J�mb X X X X X X X 38

8XRXR :2M2`B2`mM; /2` �`bF@EP@J�mb X X X X X X X X X X X X X 38
8XRXk �`bF@1tT`2bbBQMbKmbi2` /m`+? /�b H�+w@_2TQ`i2`;2M X 33
8XRXj �`bF@EP@L�+?r2Bb �m7 S`Qi2BM2#2M2 X X X X X X X X X X 3N
8XRX9 J�F`QbFQTBb+?2 "27mM/2 /2b �`bF@J�mbKQ/2HHb X X X X Ny
8XRX8 1BM~mbb /2b �`bF@EPb �m7 /B2 h`�MbF`BTiBQM �M/2`2`

HvbQbQK�H2` :2M2 X X X X X X X X X X X X X X X X X X X X X NR
8Xk S? MQivTBb+?2 �M�Hvb2 /2b �`bF@J�mbKQ/2HHb X X X X X X X X X Nj

8XkXR 1BM~mbb /2b �`bF@EPb �m7 pBbx2`�H2` P`;�M2 X X X X X X Nj
8XkXk L2m`QM�H2b avbi2K /2` �`bF@EP@hB2`2 X X X X X X X X X Nd
8XkXj a2FmM/ `2 aT2B+?2`mM; X X X X X X X X X X X X X X X X X X RyR
8XkX9 o2`?�Hi2Mbi2bib X X X X X X X X X X X X X X X X X X X X X X Ryk
8XkX8 _2iBM�@�M�Hvb2 BM �`bF@EP@J mb2M X X X X X X X X X X Ry8
8XkXe PbbB}F�iBQM X X X X X X X X X X X X X X X X X X X X X X X X Ryd

8Xj S`Q/mFiBQM mM/ �m7`2BMB;mM; ?mK�M2` �`vHbmH7�i�b2 E X X X X RRj
8X9 :HvFQb�KBMQ;HvF�M@aT2B+?2`mM; X X X X X X X X X X X X X X X X X RR8

8X9XR �H+B�M#H�m@6 `#mM; �M :2r2#2b+?MBii2M X X X X X X X X RR8
8X9Xk .JJ"@#�bB2`i2 "2biBKKmM; /2` :�:@aT2B+?2`K2M;2

BM :2r2#2M X X X X X X X X X X X X X X X X X X X X X X X X RRd
8X9Xj .JJ"@#�bB2`i2 "2biBKKmM; /2` :�:@�mbb+?2B/mM;

BK l`BM X X X X X X X X X X X X X X X X X X X X X X X X X X RR3
8X9X9 :�:@�M�Hvb2 Ƀ#2` K�bb2MbT2Fi`QK2i`Bb+?2 o2`7�?`2M RRN
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8X9X8 :_AG@G*fJa@�M�Hvb2 /2` MB+?i@`2/mxB2`2M/2M 1M/2M
UL_1bV BM :�:b X X X X X X X X X X X X X X X X X X X X X Rkk

8X9Xe 1MxvK�iBb+?2` lKb�ix /2b aT2B+?2`K�i2`B�Hb KBi `2@
FQK#BM�Mi2` ?mK�M2` �_aE X X X X X X X X X X X X X X Rk8

8X8 �J�*@#�bB2`i2 wm+F2`�M�Hvb2 X X X X X X X X X X X X X X X X X X Rke
8X8XR �J�*@J�`FB2`mM; pQM .Bb�++?�`B/2M X X X X X X X X X Rkd
8X8Xk 1MxvK�iBb+?2` lKb�ix �J�*@K�`FB2`i2` .Bb�++?�`B@

/2 KBi `�_aE X X X X X X X X X X X X X X X X X X X X X X RkN
8X8Xj lKb�ix /2` �J�*@.Bb�++?�`B/2 KBi h`BiQbQK2M X X X RjR

e .BbFmbbBQM Rj8
eXR *?�`�Fi2`BbB2`mM; /2b �`bF@J�mbKQ/2HHb X X X X X X X X X X X X Rj8

eXRXR :2M2`B2`mM; mM/ o�HB/B2`mM; /2b �`bF@EPb X X X X X X Rj8
eXRXk S? MQivTBb+?2 �M�Hvb2 /2b �`bF@J�mbKQ/2HHb X X X X X Rj3

eXRXkXR 1BM~mbb /2` �`bF@1tT`2bbBQM �m7 /B2 _2;m@
H�iBQM �M/2`2` HvbQbQK�H2` 1MxvK2 X X X X X X Rj3

eXRXkXk L2m`QT�i?QHQ;B2- pBbm2HH2b avbi2K mM/ o2`@
?�Hi2M /2` �`bF@J�mb X X X X X X X X X X X X X R9y

eXRXkXj 1BM~mbb /2` �`vHbmH7�i�b2 E@.2}xB2Mx �m7 /B2
PbbB}F�iBQM X X X X X X X X X X X X X X X X X X X R9k

eXRXkX9 aT2B+?2`T�i?QHQ;B2 BM /2` �`bF@J�mb X X X X X R98
eXRXj S`Q/mFiBQM mM/ �m7`2BMB;mM; `2FQK#BM�Mi2` ?mK�M2`

�`vHbmH7�i�b2 E X X X X X X X X X X X X X X X X X X X X X X R9e
eXRX9 :HvFQb�KBMQ;HvF�M@aT2B+?2`mM; BK �`bF@J�mbKQ/2HH R9e

eXRX9XR .JJ"@#�bB2`i2 :�:@�M�Hvb2 X X X X X X X X R93
eXRX9Xk J�bb2MbT2Fi`QK2i`Bb+?2 �M�Hvb2 /2` :�:@

aT2B+?2`mM; X X X X X X X X X X X X X X X X X X R9N
eXRX9Xj �M�Hvb2 /2b MB+?i@`2/mxB2`2M/2M 1M/2b pQM

:�:b BK �`bF@J�mbKQ/2HH X X X X X X X X X X R8y
eXRX9X9 �J�*@#�bB2`i2` �`bF@�FiBpBi ib�bb�v X X X X R8k

eXRX8 :2M2`B2`mM; pQM k@P@amH7�iB2`mM;2M �M :�:b X X X X X R89
eXRXe 1BMQ`/MmM; /2b �`bF@J�mbKQ/2HHb BK o2`;H2B+? xm �M@

/2`2M amH7�i�b2@/2}xB2Mi2M J�mbKQ/2HH2M X X X X X X X R8e
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d �mb#HB+F R8N

3 �TT2M/Bt R3R
3XR 1aA@Ja@aT2Fi`2M /2` �J�*@K�`FB2`i2M .Bb�++?�`B/2 X X X X R3R
3Xk �#FɃ`xmM;bp2`x2B+?MBb X X X X X X X X X X X X X X X X X X X X X X R3e
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amKK�`v

amH7�i�b2b #2HQM; iQ �M 2MxvK2 +H�bb BMpQHp2/ BM i?2 ?v/`QHviB+ +H2�p�;2
Q7 bmH7�i2 2bi2`b BM bi2`QB/ ?Q`KQM2b- ;Hv+QHBTB/b- �M/ �#Qp2 �HH BM i?2 /2@
;`�/�iBQM Q7 ;Hv+Qb�KBMQ;Hv+�Mb U:�:bVX h?mb- bmH7�i�b2b TH�v �M 2bb2MiB�H
T?vbBQHQ;B+�H `QH2 BM i?2 /2;`�/�iBQM Q7 K�+`QKQH2+mH2b- bB;M�H i`�Mb/m+iBQM
�M/ ?Q`KQM2 `2;mH�iBQMX h?2 HQbb Q7 HvbQbQK�H bmH7�i�b2 �+iBpBiv Bb �bbQ+B�@
i2/ rBi? i?2 �++mKmH�iBQM Q7 bmH7�i2/ biQ`�;2 K�i2`B�H- r?B+? H2�/b iQ i?2
K�MB72bi�iBQM Q7 � T`Q;`2bbBp2 �M/ Q7i2M 7�i�H HvbQbQK�H biQ`�;2 /Bb2�b2X
>mK�M �`vHbmH7�i�b2 E U�_aEV r�b B/2MiB}2/ kyyk BM � ;2MQK2@rB/2 b+`22M
b2�`+?BM; 7Q` i?2 ?B;?Hv +QMb2`p2/ bmH7�i�b2 bB;M�im`2 b2[m2M+2 *sSa_X "�@
b2/ QM Bib HvbQbQK�H bQ`iBM; bB;M�H K�MMQb2@e@T?QbT?�i2- i?2 �+B/B+ T>@
QTiBKmK �b r2HH �b +Q@HQ+�HBx�iBQM bim/B2b- i?2 ?mK�M �_aE r�b +H�bbB}2/
�b � K2K#2` Q7 i?2 HvbQbQK�H bmH7�i�b2bX Ai r�b MQi mMiBH kyRd i?�i i?2
�_aE r�b �bbB;M2/ � ;Hm+m`QM�i2@k@P@bmH7�i�b2 �+iBpBiv #v /2KQMbi`�iBM;
i?2 im`MQp2` Q7 bvMi?2iB+ k@P@bmH7�i2/ bm#bi`�i2b �M/ i?mb �M BMpQHp2K2Mi
BM HvbQbQK�H ?2T�`�M bmH7�i2 U>aV �M/ +?QM/`QBiBM bmH7�i2 U*aV /2;`�/�iBQM
r�b bm;;2bi2/X
AM i?2 T`2b2Mi bim/v- i?2 T?vbBQHQ;B+�H bB;MB}+�M+2 BM i?2 >a �M/ *a +�i�@
#QHBbK Q7 �`bF r�b BMp2biB;�i2/ #v i?2 K2�Mb Q7 �M �`bF@/2}+B2Mi KQmb2
KQ/2HX � p�`B2iv Q7 ?BbiQHQ;B+�H- #BQ+?2KB+�H �M/ K�bb bT2+i`QK2i`B+ �M�Hv@
x2b r2`2 T2`7Q`K2/ QM FMQ+FQmi KQmb2@/2`Bp2/ K�i2`B�HX h?2 p�HB/�iBQM Q7
�`bF /2}+B2M+v r�b T2`7Q`K2/ QM K_L� H2p2H �b r2HH �b #v i?2 2tT`2bbBQM
Q7 i?2 FMQ+FQmi H�+w@`2TQ`i2` +�bb2ii2X �i i?2 +2HHmH�` H2p2H- i?2 FMQ+FQmi
KQmb2 /BbTH�v2/ � p2`v KBH/ T?2MQivT2X >BbiQHQ;B+�H �M�Hvx2b `2p2�H2/ KQ@
/2`�i2Hv 2M`B+?2/ 2H2+i`QM@/2Mb2 K�i2`B�H BM i?2 >2MH2Ƕb HQQT Q7 i?2 FB/M2v-
r?B+? /B/ MQi K�i+? i?2 ivTB+�HHv 2tT2+i2/ biQ`�;2 T�i?QHQ;v Q#b2`p2/ BM
K�Mv Qi?2` Km+QTQHvb�++?�`B/Qb2bX 6m`i?2`KQ`2- MQ bi`BFBM; BM~m2M+2 QM
i?2 `2;mH�iBQM Q7 i?2 2M/Q@HvbQbQK�H bvbi2K Q7 �`bF@/2}+B2Mi �MBK�Hb r�b
Q#b2`p2/X L2m`QHQ;B+�HHv- i?2 FMQ+FQmi KQmb2 Bb H�`;2Hv mM`2K�`F�#H2 �M/
/B/ MQi 2t?B#Bi /2i2+i�#H2 /2;2M2`�iBp2 Q` BM~�KK�iQ`v T`Q+2bb2bX >Qr2p2`-
BM #2?�pBQ`�H i2bib QM ir2Hp2@KQMi?@QH/ FMQ+FQmi KB+2- `2/m+2/ �MtB2iv �M/
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/2H�v2/ bQ+B�HBxBM; r2`2 Q#b2`p2/X �Hi?Qm;? �M �Hi2`2/ Qbi2Q;2M2bBb rBi? �M
BM+`2�b2/ #QM2 KBM2`�HBx�iBQM �M/ � `2/m+2/ MmK#2` Q7 Qbi2Q+H�bib r�b 7QmM/
2tT2`BK2Mi�HHv- i?2b2 `2bmHib r2`2 MQi bi�iBbiB+�HHv bB;MB}+�Mi /m2 iQ H�`;2 p�@
`B�M+2bX "QM2 KBM2`�H /2MbBiv- ?Qr2p2`- r�b bB;MB}+�MiHv /2+`2�b2/ BM ke �M/
8k r22F QH/ �`bF@/2}+B2Mi KB+2X
:Hm+m`QM�i2@k@P@bmH7�i�b2 �+iBpBiv Q7 �`bF Bb +`BiB+�H 7Q` i?2 /2;`�/�iBQM Q7
;Hv+Qb�KBMQ;Hv+�MbX qBi? � .JJ"@#�b2/ �bb�v 7Q` /2i2`KBMBM; i?2 �KQmMi
Q7 :�:b- BM+`2�b2/ :�: biQ`�;2 BM KQmb2 FB/M2v �M/ �M BM+`2�b2/ m`BM�`v
:�: 2t+`2iBQM BM i?2 �`bF@/2}+B2Mi KB+2 r2`2 /B�;MQb2/- r?B+? +Q``2bTQM/
iQ i?2 +?�`�+i2`BbiB+b Q7 K�Mv Km+QTQHvb�++?�`B/Qb2bX h?2 T`2pBQmbHv TQ@
bimH�i2/ �_aE@bT2+B}+ k@P@bmH7Q;Hm+m`QM�i2 bm#bi`�i2 r�b +QM}`K2/ �7i2`
:�: BbQH�iBQM 7`QK KQmb2 iBbbm2 #v :_AG@G*fJa �M�Hvx2b �M/ i?2 /B;2biB@
QM Q7 BbQH�i2/ k@P@bmH7�i2@+QMi�BMBM; biQ`�;2 K�i2`B�H #v ?mK�M `2+QK#BM�Mi
�_aEX h?Bb `2bmHi p2`B}2b i?2 ;Hm+m`QM�i2@k@bmH7�i�b2 �+iBpBiv Q7 �_aE �M/
i?2 BMpQHp2K2Mi BM >a �M/ *af.a /2;`�/�iBQMX
6BM�HHv �M BM pBi`Q 2MxvK2 �bb�v #�b2/ QM k@�KBMQ�+`B/QM2@H�#2H2/ /Bb�+@
+?�`B/2b r�b 2bi�#HBb?2/ +QM}`KBM; MQi QMHv i?2 k@P@;Hm+m`QM�i2 bmH7�i2 bm#@
bi`�i2 #mi �HbQ i?2 HQbb Q7 ;Hm+m`QM�i2@k@P@bmH7�i�b2 �+iBpBiv BM �`bF@/2}+B2Mi
KB+2X h?Bb �bb�v /2KQMbi`�i2/ i?2 b2[m2MiB�H /2;`�/�iBQM Q7 :�:@/2`Bp2/
bmH7�i2/ bm#bi`�i2b #v /B;2biBQM rBi? 2M`B+?2/ HvbQbQK�H 7`�+iBQMb Ui`BiQbQ@
K2bV 7`QK rBH/@ivT2 KB+2X h`BiQbQK2b /2`Bp2/ 7`QK �`bF@/2}+B2Mi KB+2 r2`2
KBbbBM; �M :.a@�+iBpBiv �M/ i?mb MQ bm#bi`�i2 /B;2biBQM r�b /2i2+i�#H2X

h?2 �`bF@/2}+B2Mi KQmb2 KQ/2H `2T`2b2Mib �M 2bb2MiB�H +QMi`B#miBQM iQ i?2
mM/2`bi�M/BM; Q7 i?2 :�: /2;`�/�iBQM T`Q+2bb BM ;2M2`�HX AM �//BiBQM- i?2
T?2MQivTB+ �M/ KQH2+mH�` }M/BM;b b?QmH/ ?2HT iQ b+`22M T�iB2Mib rBi? HvbQ@
bQK�H biQ`�;2 �M/ mM+H2�` KQH2+mH�` 2iBQHQ;v 7Q` �_aE@/2}+B2M+vX

k



wmb�KK2M7�bbmM;

amH7�i�b2M- xm` EH�bb2 /2` >v/`QH�b2M ;2?ƺ`2M/2 1MxvK2- bBM/ �M /2` ?v/`Q@
HviBb+?2M aT�HimM; pQM amH7�i2bi2`M BM ai2`QB/?Q`KQM2M- :HvFQHBTB/2M mM/
/2K �##�m pQM :HvFQb�KBMQ;HvF�M2M U:�:bV #2i2BHB;iX .�KBi M2?K2M amH@
7�i�b2M 2BM2 2bb2MiB2HH2 T?vbBQHQ;Bb+?2 _QHH2 BM /2` .2;`�/�iBQM pQM J�F`Q@
KQH2FɃH2M- /2` aB;M�Hr2Bi2`H2BimM; �Hb �m+? /2` >Q`KQM`2;mH�iBQM 2BMX .2`
o2`Hmbi HvbQbQK�H2` amH7�i�b2�FiBpBi i ;2?i �MM ?2`M/ �mbM�?KbHQb KBi /2`
�mbT` ;mM; 2BM2` HvbQbQK�H2M aT2B+?2`2`F`�MFmM; 2BM?2`- BM /2bb2M o2`H�m7
2b xm 2BM2` 1BMH�;2`mM; /2b Mm` T�`iB2HH �#;2#�mi2M bmH7�iB2`i2M J�i2`B�Hb BM
/2M GvbQbQK2M FQKKi- BM7QH;2/2bb2M 2BM T`Q;`2bbBp2` mM/ ? m}; iƺ/HB+?2`
E`�MF?2Bibp2`H�m7 xm 2`r�`i2M BbiX
.B2 ?mK�M2 �`vHbmH7�i�b2 E U�_aEV rm`/2 kyyk BM 2BM2` ;2MQKr2Bi2M �M�@
Hvb2 /m`+? /B2 ?Q+?FQMb2`pB2`i2 amH7�i�b2@aB;M�im`b2[m2Mx *sSa_ B/2MiB}@
xB2`iX �M?�M/ /2b HvbQbQK�H2M aQ`iB2`mM;bbB;M�Hb J�MMQb2@e@S?QbT?�i- /2b
b�m`2M T>@PTiBKmKb bQrB2 /m`+? EQHQF�HBb�iBQMbbim/B2M FQMMi2 /B2 ?mK�M2
�_aE �Hb r2Bi2`2b JBi;HB2/ /2` HvbQbQK�H2M amH7�i�b2M xm;2Q`/M2i r2`/2MX
1`bi kyRd rm`/2 /2` �_aE �M?�M/ bvMi?2iBb+?2`- bmH7�iB2`i2` am#bi`�i2 2BM2
:Hm+m`QM�i@k@P@amH7�i�b2@�FiBpBi i U:.aV xm;2rB2b2M- /B2 �m7 2BM2 "2i2BHB@
;mM; �K HvbQbQK�H2M >a mM/ *af.a@�##�m b+?HB2Ľ2M H bbiX
AM /2` ?B2` pQ`HB2;2M/2M aim/B2 rm`/2 /B2 T?vbBQHQ;Bb+?2 "2/2mimM; /2` �`vH@
bmH7�i�b2 E �M?�M/ 2BM2b �`bF@/2}xB2Mi2M J�mbKQ/2HHb U�`bF@J�mbV mMi2`@
bm+?i mM/ /�#2B 2BM2 oB2Hx�?H ?BbiQHQ;Bb+?2`- #BQ+?2KBb+?2` �Hb �m+? K�bb2M@
bT2Fi`QK2i`Bb+?2` �M�Hvb2M /m`+?;27Ƀ?`iX .B2 o�HB/B2`mM; /2` �`bF@.2}xB2Mx
2`7QH;i2 bQrQ?H �m7 K_L�@G2p2H �Hb �m+? /m`+? /B2 1tT`2bbBQM 2BM2` FMQ+F@
Qmi H�+w@_2TQ`i2`F�bb2ii2 KBi /2`2M >BH72 /�b �`bF@:2M �mb;2b+?�Hi2i rm`/2X
�m7 x2HHmH `2` 1#2M2 r�` BK �`bF@J�mbKQ/2HH Mm` 2BM b2?` KBH/2` S? MQ@
ivT xm #2Q#�+?i2MX >BbiQHQ;Bb+?2 �M�Hvb2M FQMMi2M �M;2`2B+?2`i2b 2H2Fi`Q@
M2M/B+?i2b J�i2`B�H BM /2` >2MH2Ƕb+?2M a+?H2B72 /2` LB2`2 M�+?r2Bb2M- r2H@
+?2b D2/Q+? MB+?i /2` 7Ƀ` JmFQTQHvb�++?�`B/Qb2M ivTBb+?2`r2Bb2 2`r�`i2i2M
aT2B+?2`T�i?QHQ;B2 2MibT`�+?X 62`M2` FQMMi2 F2BM �mz HHB;2` 1BM~mbb �m7 /B2
_2;mH�iBQM /2b 2M/Q@HvbQbQK�H2M avbi2Kb �`bF@/2}xB2Mi2` hB2`2 #2Q#�+?i2i
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r2`/2MX �m+? M2m`QHQ;Bb+? r�` /B2 �`bF@J�mb r2Bi2bi;2?2M/ mM�mz HHB; mM/
rB2b F2BM2 /2;2M2`�iBp2M Q/2` 2MixɃM/HB+?2M S`Qx2bb2 �m7X AM o2`?�Hi2Mbi2bib
�M xrƺH7 JQM�i2 �Hi2M �`bF@J mb2M rm`/2 D2/Q+? p2``BM;2`i2b �M;bip2`@
?�Hi2M bQrB2 /B2 p2`xƺ;2`i2 �m7M�?K2 bQxB�H2` EQMi�Fi2 #2Q#�+?i2iX 1BM2
"22BMi` +?iB;mM; /2` Pbi2Q;2M2b2 r�` 2tT2`BK2Mi2HH xr�` /m`+? /B2 2`?ƺ?i2
EMQ+?2MKBM2`�HBbB2`mM; bQrB2 2BM2 `2/mxB2`i2 �Mx�?H /2` Pbi2Q+H�bi2M 72bi@
xmbi2HH2M- 2``2B+?i2 �m7;`mM/ ;`QĽ2` 2tT2`BK2Mi2HH2` o�`B�Mx2M D2/Q+? F2B@
M2 bi�iBbiBb+?2 aB;MB}F�MxX .B2 EMQ+?2MKBM2`�H/B+?i2 BM ke mM/ 8k qQ+?2M
�Hi2M �`bF@J mb2M ?BM;2;2M rB2b 2BM2 bB;MB}F�Mi2 o2``BM;2`mM; ;2;2MɃ#2`
/2K qBH/ivT �m7X
�Hb :Hm+m`QM�i@k@P@amH7�i�b2 Bbi /B2 �`bF �K �##�m pQM :HvFQb�KBMQ;Hv@
F�M2M rB2 >a mM/ *af.a #2i2BHB;iX �M?�M/ 2BM2b .JJ"@�bb�vb- /2` /B2
"2biBKKmM; /2` ;2bT2B+?2`i2M :�:@J2M;2 BM :2r2#2M 2`Kƺ;HB+?i- rm`@
/2M 2BM2 p2`K2?`i2 :�:@1BMH�;2`mM;2M BM /2` LB2`2 bQrB2 2BM2 2`?ƺ?i2
:�:@�mbb+?2B/mM; BK l`BM �`bF@/2}xB2Mi2` J mb2 /B�;MQbiBxB2`iX .�b #2@
`2Bib TQbimHB2`i2 �_aE@bT2xB}b+?2 k@P@amH7Q;Hm+m`QM�i@am#bi`�i rm`/2 M�+?
:�:@AbQHB2`mM; �mb :2r2#2M �`bF@/2}xB2Mi2` J mb2 Ƀ#2` :_AG@G*fJa@
�M�Hvb2M #2bi iB;i mM/ /m`+? /B2 "2?�M/HmM; KBi `2FQK#BM�Mi2` ?mK�M2`
�_aE M�?2xm pQHHbi M/B; �#;2#�miX .2KM�+? Bbi /B2 �_aE �Hb :Hm+m`QM�i@
k@amH7�i�b2 �K �##�m pQM >a mM/ �m+? *af.a #2i2BHB;iX .B2 1i�#HB2`mM;
2BM2b r2Bi2`2M BM pBi`Q@1MxvK�bb�vb- /2` �m7 /2` .2i2FiBQM pQM k@�KBMQ�+`B@
/QM U�J�*V@K�`FB2`i2M .Bb�++?�`B/2M #�bB2`i2- p�HB/B2`i2 /�b bmH7�iB2`i2
k@P@:Hm+m`QM�i@am#bi`�i mM/ 2`Kƺ;HB+?i2 72`M2` /2M o2`Hmbi /2` :.a@�FiBpB@
i i BK �`bF@J�mbKQ/2HH M�+?xmr2Bb2MX 1`; Mx2M/ FQMMi2 �M?�M/ /2b �J�*@
�bb�vb /2` b2[m2MxB2HH2 �##�m /2` .Bb�++?�`B/@am#bi`�i2 KBi �M;2`2B+?2`i2M
HvbQbQK�H2M 6`�FiBQM2M Uh`BiQbQK2MV �mb qBH/ivT@hB2`2M /�`;2bi2HHi r2`/2MX
�m7;`mM/ 72?H2M/2` :.a@�FiBpBi i BM h`BiQbQK2M �mb �`bF@/2}xB2Mi2M hB2@
`2M #HB2# 2BM 2MibT`2+?2M/2` lKb�ix /2` �`bF@bT2xB}b+?2M am#bi`�i2 �mbX
.�b �`bF@J�mbKQ/2HH bi2HHi 2BM2M 2bb2MiB2HH2M "2Bi`�; xmK o2`bi M/MBb /2b
:�:@�##�mT`Qx2bb2b /�`X q2Bi2`7Ƀ?`2M/ bQHHi2M /B2 T? MQivTBb+?2M mM/
KQH2FmH�`2M "27mM/2 /�#2B ?2H72M- S�iB2Mi2M KBi HvbQbQK�H2` aT2B+?2`mM;
mM/ mMFH�`2` KQH2FmH�`2` 1iBQHQ;B2 ?BMbB+?iHB+? 2BM2` �_aE@.2}xB2Mx xm
Ƀ#2`T`Ƀ72MX
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RX 1ALG1AhlL:

R 1BMH2BimM;

RXR GvbQbQK2M

�M7�M; /2` 8y2` C�?`2 B/2MiB}xB2`i2 *?`BbiB�M /2 .mp2 2BM2 M2m2 x2HHmH @
`2 ai`mFim`- /B2 2` �Hb ”GvbQbQK“ #2x2B+?M2i2 U/2 .mp2 2i �HX- RN88VX .B2@
b2 bT2xB�HBbB2`i2M- K2K#`�MmK?ɃHHi2M P`;�M2HH2M Ƀ#2`M2?K2M BM 2mF�`vQ@
iBb+?2M w2HH2M 2BM2 2bb2MiB2HH2 _QHH2 BM /2` .2;`�/�iBQM pQM J�F`QKQH2FɃ@
H2MX 6�bi ey C�?`2 M�+? /2` 2`bi2M 1Mi/2+FmM; Bbi #2F�MMi- /�bb GvbQbQK2M
/m`+? B?`2 oB2Hx�?H b�m`2` >v/`QH�b2M MB+?i Mm` /B2 i2`KBM�H2 /2;`�/�iB@
p2 EQKTQM2Mi2 /�`bi2HH2M U/2 .mp2- kyy8VX oB2HK2?` r2`/2M S`Qx2bb2 /2`
�MiB;2M@S` b2Mi�iBQM U:2mx2- RNN3V- /2b 1M2`;B2@J2i�#QHBbKmb U*�`KQM�@
:miB2``2x 2i �HX- kyReV �Hb �m+? /2` PbbB}F�iBQM UGmxBQ 2i �HX- kyydV /2K
2M/Q@HvbQbQK�H2M avbi2K xm;2b+?`B2#2MX AM S`Qi2QK�M�Hvb2M FQMMi2M #Bb@
?2` ey HvbQbQK�H2 J�i`BtT`Qi2BM2 mM/ `mM/ Ryy HvbQbQK�H2 J2K#`�MT`Qi2BM2
B/2MiB}xB2`i r2`/2M UGɃ#F2 2i �HX- kyyN- a+?r�F2 2i �HX- kyRjVX .2M >�mTi#2@
bi�M/i2BH HƺbHB+?2` J�i`BtT`Qi2BM2 bi2HH2M >v/`QH�b2M rB2 amH7�i�b2M- S`Qi2�@
b2M- LmFH2�b2M- :HvFQbB/�b2M mM/ S?QbT?QHBT�b2M /�`- /2`2M T>@PTiBKmK
K2Bbi BK b�m`2M "2`2B+? pQM T> 9X8 @ 8 HB2;i UPF?mK� mM/ SQQH2- RNd3VX .�b
GvbQbQK b2H#2` r2Bbi BK GmK2M 2BM2M b�m`2M T>@q2`i pQM �8 �m7- r2H+?2`
/m`+? 2BM2 �hS@;2i`B2#2M2 >Y⃝@S`QiQM2MTmKT2 mM/ *?HQ`B/F�M H2 U*G*dV
7Ƀ` /2M *H Ĝ⃝@AKTQ`i �Hb :2;2MBQM �m7`2+?i 2`?�Hi2M rB`/ U*mTQH2iiB 2i �HX-
RN3d- C2Mib+? 2i �HX- kyykVX J2?` �Hb 8y p2`b+?B2/2M2 HvbQbQK�H2 aT2B+?2`@
2`F�MFmM;2M bBM/ #2B .2}xB2Mx mM/ 62?H`2;mH�iBQM KBi HvbQbQK�H2M S`Qi2@
BM2M �bbQxBB2`i U"�HH�#BQ- kyR8VX
oB2H2 HvbQbQK�H2 :2M2 ;2?ƺ`2M /2K bQ;X *G1�_@L2ixr2`F U*QQ`/BM�i2/ Gv@
bQbQK�H 1tT`2bbBQM �M/ _2;mH�iBQMV �M mM/ r2`/2M i`�MbF`BTiBQM2HH pQM
/2K h`�MbF`BTiBQMb7�FiQ` h61" `2;mHB2`i- /2` 7QH;HB+? �m+? �Hb HvbQbQK�@
H2b J�bi2`;2M #2x2B+?M2i rB`/X .B2 x2?M "�b2MT��` H�M;2 *G1�_@a2[m2Mx-
�M /B2 h61" #BM/2i- rm`/2 BM /2` S`QKQiQ``2;BQM 2BM2` oB2Hx�?H HvbQbQK�@
H2` :2M2 rB2 G�JSR- *GLj- LS*R mM/ /2` β@:�H�+iQbB/�b2 M�+?;2rB2b2MX
AK >mM;2`xmbi�M/ Q/2` #2B HvbQbQK�H2K ai`2bb FQKKi 2b xm 2BM2` .2T?Qb@
T?Q`vHB2`mM; pQM h61" mM/ /2bb2M h`�MbHQF�iBQM BM /2M Lm+H2mb- rQ /B2

d



RX 1ALG1AhlL:

h`�MbF`BTiBQM pQM h61"@wB2H;2M2M �FiBpB2`i rB`/X �Fim2HH2 aim/B2M #2H2;2M-
/�bb KhP_*R@aB;M�Hr2;2 U`�T�Kv+BM +QKTH2t RV K�Ľ;2#HB+? �M /2` h61"@
.2T?QbT?Q`vHB2`mM; #2i2BHB;i bBM/ mM/ /�KBi 2BM2 2bb2MiB2HH2 _QHH2 �Hb a2MbQ`
7Ƀ` /2M J2i�#QHBbKmb mM/ /�b w2HHr�+?bimK 2BMM2?K2M UG�TH�Mi2 mM/ a�#�@
iBMB- kyRkc LM�? 2i �HX- kyR8c a2ii2K#`2 2i �HX- kyRjc "�HH�#BQ 2i �HX- kyR8VX

RXRXR h`�MbTQ`i HvbQbQK�H2` S`Qi2BM2

.2` h`�MbTQ`i M2m@bvMi?2iBbB2`i2`- HƺbHB+?2` HvbQbQK�H2` J�i`BtT`Qi2BM2 rB`/
BM /2M K2Bbi2M 6 HH2M /m`+? 2BM2M J�MMQb2@e@S?QbT?�iUJeSV@�#? M;B;2M
J2+?�MBbKmb p2`KBii2Hi U�##X RV .B2 avMi?2b2 /B2b2b 7Ƀ` HvbQbQK�H2 J�@
i`BtT`Qi2BM2 bT2xB}b+?2M aB;M�Hb 2`7QH;i BM 2BM2K xr2Bbim};2M S`Qx2bbX wm@
M +?bi rB`/ BK :QH;B@�TT�`�i 2BM L@�+2ivH;Hm+Qb�KBMU:H+L�+V@R@S?QbT?�i
/m`+? /B2 l.S@L@�+2ivH;Hm+Qb�KBM@S?QbT?Qi`�Mb72`�b2 U:LhSV �m7 2BM2
*e@SQbBiBQM #2biBKKi2` K�MMQb2`2B+?2` PHB;Qb�++?�`B/2 Ƀ#2`i`�;2M USQ?H@
K�MM 2i �HX- RN3kVX AK i`�Mb@:QH;B 7QH;i �Mb+?HB2Ľ2M/ /B2 >v/`QHvb2 /2b L@
�+2ivH;Hm+Qb�KB@Mb /m`+? /�b l*1 UmM+Qp2`BM; 2MxvK2V- rQ/m`+? /�b i2`@
KBM�H2 JeS 7`2B;2H2;i rB`/ U_Q?`2` mM/ EQ`M72H/- kyyRVX .B2 bQ 2Mibi�M@
/2M2M JeS@?�HiB;2M L@:HvF�M2 FƺMM2M /m`+? r2Bi2`2 T�`iB2HH2 .2;HvFQbvH@
B2`mM;2M mM/ �FiBpBi i pQM :HvFQbvHi`�Mb72`�b2M pQM /2K m`bT`ɃM;HB+?2M
J�MMQb2`2B+?2M@ xm 2BM2K EQKTH2t@ Q/2` >v#`B/@hvT L@:HvF�M KQ/B}xB2`i
r2`/2M UEQ`M72H/ mM/ EQ`M72H/- RN38VX AK i`�Mb@:QH;B EQKT�`iBK2Mi #BM/2M
/B2 JeS@K�`FB2`i2M S`Qi2BM2 �M K2K#`�Mbi M/B;2 JeS@_2x2TiQ`2M UJS_V-
pQM /2M2M 2b 2BM2M 9e F.� ;`QĽ2M E�iBQM2M@�#? M;B;2M JS_9e bQrB2 2B@
M2M jyy F.� ;`QĽ2M E�iBQM2M@mM�#? M;B;2M JS_jyy ;B#i U>BHH2@_2?72H/-
RNN8VX "2B/2 _2x2TiQ`2M FQKK2M BM 2M/QbQK�H2M EQKT�`iBK2Mi2M bQrB2
/2K :QH;B@�TT�`�i- MB+?i �#2` BK GvbQbQK pQ`X .B2 JS_ i`�;2M xm /2K
h`�MbTQ`i /2` JeS@K�`FB2`i2M S`Qi2BM2 /m`+? *H�i?`BM@mK?ɃHHi2 o2bBF2H xm
/2M bT i2M 1M/QbQK2M #2B- rQ 2b /m`+? /2M b�m`2M T> xm 2BM2` .BbbQxB�@
iBQM pQM JS_ mM/ JeS@?�HiB;2K S`Qi2BM FQKKi Uai2BM 2i �HX- RN3dVX .B2
7`2B2M JeS@_2x2TiQ`2M r2`/2M �Mb+?HB2Ľ2M/ xm` qB2/2`p2`r2`imM; BM /�b
i`�Mb@:QH;B@L2ixr2`F Uh:LV i`�MbTQ`iB2`i Q/2` ;2H�M;2M �M /B2 w2HHK2K@
#`�M U6B;m`� mM/ >�bBHBF- RN3NVX

3



RX 1ALG1AhlL:

�##BH/mM; R, h`�MbTQ`ir2;2 BM 2mF�`vQiBb+?2M w2HH2MX GvbQbQK�H2 S`Qi2BM2 2``2B@
+?2M /�b GvbQbQK M�+? avMi?2b2 BK 2M/QTH�bK�iBb+?2M _2iBFmHmK U1_V /B`2Fi- Ƀ#2` /�b
i`�Mb@:QH;B@L2ixr2`F Uh:LV Q/2` BM/B`2Fi Ƀ#2` /B2 SH�bK�K2K#`�MX S`Qi2BM2 KBi /2`
bT2xB}b+?2M J�MMQb2@e@S?QbT?�i@J�`FB2`mM; UJeSV r2`/2M pQM JeS@_2x2TiQ`2M UJS_V
2`F�MMi mM/ xm /2M bT i2M 1M/QbQK2M ;2H2Bi2i- rQ T>@#2/BM;i /B2 6`2Bb2ixmM; 2`7QH;iX
JS_ r2`/2M �Mb+?HB2Ľ2M/ `2+v+2HiX a2F`2iB2`i2 JeS@K�`FB2`i2 S`Qi2BM2 FƺMM2M i2BHr2Bb2
/m`+? �M /2` SH�bK�K2K#`�M HQF�HBbB2`i2 JS_ 2`F�MMi mM/ /2K bT i2M 1M/QbQK /m`+?
1M/QxviQb2 xm;27Ƀ?`i r2`/2MX .B2b2b bi2HHi /B2 :`mM/H�;2 2BM2` 1MxvK2`b�ixi?2`�TB2 /�`
UKQ/X M�+? .�pB/bQM 2i �HX- kyRRVX

P#rQ?H #2B/2 JS_ �M /2` SH�bK�K2K#`�M HQF�HBbB2`i bBM/- Bbi Mm` JS_jyy
BM /2` G�;2- /B2 1M/QxviQb2 pQM 2ti`�x2HHmH `2M- JeS@KQ/B}xB2`i2M S`Qi2@
BM2M xm p2`KBii2HM U"`�mHF2 mM/ "QM�}+BQ kyyNVX "Bb xm ky W �HH2` HvbQbQK�H@
#2biBKKi2M 1MxvK2 r2`/2M xmM +?bi 72?HbQ`iB2`i mM/ M�+? a2F`2iBQM /m`+?
K2K#`�Mbi M/B;2 JS_jyy 2`M2mi BMi2`M�HBbB2`i UJ�`FK�MM 2i �HX- kyR8VX

N



RX 1ALG1AhlL:

q ?`2M/ /2b h`�MbTQ`ib xmK GvbQbQK r2`/2M HvbQbQK�H2 J�i`BtT`Qi2BM2-
/B2 ? m}; �Hb BM�FiBp2b S`Q2MxvK pQ`HB2;2M- mK 2BM2 pQ`x2BiB;2 .2;`�/�iBQM
B?`2` am#bi`�i2 BM T` 2M/QbQK�H2M EQKT�`iBK2Mi2M xm p2`?BM/2`M- T`Qi2@
QHviBb+? ;2bT�Hi2M mM/ bQ BM /B2 `2B72 mM/ �FiBp2 6Q`K T`Qx2bbB2`i U>�bBHBF-
RNNkVX .B2b2 i2BHr2Bb2 �miQF�HviBb+? �#H�m72M/2M 6`�;K2MiB2`mM;b`2�FiBQM2M
FƺMM2M bQrQ?H pQK L@ �Hb �m+? pQK *@h2`KBMmb 2`7QH;2M- rB2 2b #2BbTB2H?�7i
�M?�M/ /2` HvbQbQK�H2M S`Qi2�b2 *�i?2TbBM . ;2x2B;i rm`/2 U:B2b2HK�MM 2i
�HX- RN38VX
L2#2M /2K JeS@�#? M;B;2M h`�MbTQ`i rm`/2 7Ƀ` 2BMB;2 1MxvK2 2BM �Hi2`@
M�iBp2`- JeS@mM�#? M;B;2` h`�MbTQ`iK2+?�MBbKmb #2Q#�+?i2i UE�bT2` 2i
�HX- RNNe- .BiiK2` 2i �HX- RNNNVX aQ rB`/ /B2 HvbQbQK�H2 :Hm+Q+2`2#`QbB/�@
b2 Q?M2 JeS@"2i2BHB;mM; �M /�b BMi2;`�H2 J2K#`�MT`Qi2BM GAJSk ;2#mM@
/2M xmK GvbQbQK i`�MbTQ`iB2`i U_2+x2F- kyydVX q2Bi2`2 �Hi2`M�iBp2 JS_@
mM�#? M;B;2 h`�MbTQ`ir2;2 r2`/2M /BbFmiB2`i UG27`�M+QBb 2i �HX- kyyj- *�@
Mm2H 2i �HX- kyy3- J�`FK�MM 2i �HX- kyR8VX

RXk GvbQbQK�H2 amH7�i�b2M

amH7�i�b2M U1* jXRXeV bi2HH2M 2BM2 :`mTT2 ?v/`QHviBb+?2` 1MxvK2 /�`- /B2
bT2xB}b+? /B2 aT�HimM; pQM amH7�i2bi2`M F�i�HvbB2`2M mM/ bQrQ?H bi`mFim`2HH
�Hb �m+? K2+?�MBbiBb+? BM S`QF�`vQi2M mM/ 1mF�`vQi2M bi�`F FQMb2`pB2`i bBM/
U>�MbQM 2i �HX- kyy9VX .B2 amH7�i�b27�KBHB2 F�MM �m7;`mM/ p2`b+?B2/2M2` _2@
�FiBQMbK2+?�MBbK2M BM pB2` am#ivT2M mMi2`i2BHi r2`/2MX hvT@A amH7�i�b2M
bBM/ pQM 2BM2` TQbii`�MbH�iBQM�H2M JQ/B}F�iBQM 2BM2b a2`BMb Q/2` *vbi2BMb
xm /2` mM;2rƺ?MHB+?2M �a *α@6Q`KvH;Hv+BM U6:HvV BM B?`2K �FiBp2M w2M@
i`mK �#; M;B; U.B2`Fb 2i �HX- RNNdVX L2#2M /2` ?Q?2M b2[m2MxB2HH2M �?MHB+?@
F2Bi /2` F�i�HviBb+?2M .QK M2 biBKK2M �m+? /B2 /`2B/BK2MbBQM�H2 ai`mFim@
`2M �HH2` #Bb?2` ;2Hƺbi2M JQH2FɃHbi`mFim`2M bi�`F KBi2BM�M/2` Ƀ#2`2BMX .B2@
b2 hvT@A@:`mTT2 bi2HHi ?BMbB+?iHB+? /2` �Mx�?H xm;H2B+? /2M ;`ƺĽi2M �Mi2BH
�HH2` #2F�MMi2M amH7�i�b2M /�`X "2B hvT@AA amH7�i�b2M ?�M/2Hi 2b bB+? mK
.BQtv;2M�b2M KBi 2BM2K 62kY@AQM BK �FiBp2M w2Mi`mK mM/ α@E2iQ;Hmi�`�i
�Hb *Q@am#bi`�i UJɃHH2` 2i �HX- kyy9VX 1#2MbQ 6:Hv@mM�#? M;B; bBM/ hvT@AAA
amH7�i�b2M- /B2 bB+? /m`+? 2BM wMkY@"BM/2KQiBp /2M J2i�HHQ@β@G�+i�K�b2M

Ry



RX 1ALG1AhlL:

xmQ`/M2M H�bb2M U>�;2Hm2F2M 2i �HX- kyyeVX 1`bi FɃ`xHB+? FQMMi2 2BM2 M2m2
amH7�i�b2 BK K�`BM2M "�Fi2`BmK Sb2m/Q�Hi2`QKQM�b +�``�;22MQpQ`� B/2MiB}@
xB2`i r2`/2M- /B2 �M /2` .2;`�/�iBQM pQM *�``�;22M- 2BM2K �MBQMBb+?2M >v@
/`QFQHHQB/ �mb _Qi�H;2M- #2i2BHB;i Bbi mM/ /2` 6�KBHB2 pQM �KB/Q?v/`QH�b2M
�M;2?ƺ`iX J2+?�MBbiBb+? FQMMi2 /B2b2b 1MxvK F2BM2K /2` #Bb?2` #2F�MMi2M
amH7�i�b2@hvT2M xm;2Q`/M2i r2`/2M U:2MB+Qi 2i �HX- kyR9VX

h�#2HH2 R, ɂ#2`bB+?i �HH2` #Bb?2` #2F�MMi2M ?mK�M2M amH7�i�b2MX L2#2M /2K T?vbBQ@
HQ;Bb+?2M am#bi`�i- bBM/ /B2 GQF�HBbB2`mM; bQrB2 /B2 #2B 2BM2` Jmi�iBQM �m7i`2i2M/2
1`#F`�MF?2Bi �m7;2HBbi2i UKQ/X M�+? .B2`Fb 2i �HX- kyyNVX 1_ 4 2M/QTH�bK�iBb+?2b _2@
iBFmHmKc JG. 4 J2i�+?`QK�iBb+?2 G2mFQ/vbi`QT?B2c sGA 4 s@+?`QKQbQK�H2 A+?i?vQb2c
*.Ss 4 *?QM/`Q/vbTH�bB� TmM+i�i�c :�HL�+@9a 4 L@�+2ivH@.@:�H�+iQb�KBM@9@P@amH7�iX

amH7�i�b2 am#bi`�i GQF�HBbB2`mM; 1`#F`�MF?2Bi
�`vHbmH7�i�b2 � *2`2#`QbB/@j@P@amH7�i GvbQbQK2M JG.
�`vHbmH7�i�b2 " :�HL�+@9a GvbQbQK2M JSa@oA
�`vHbmH7�i�b2 * j@β@>v/`Qtv@ai2`QB/bmH7�i 1_ sGA
�`vHbmH7�i�b2 . mM#2F�MMi 1_ mM#2F�MMi
�`vHbmH7�i�b2 1 mM#2F�MMi :QH;B *.Ss
�`vHbmH7�i�b2 6 mM#2F�MMi 1_ mM#2F�MMi
�`vHbmH7�i�b2 : >2T�`�MbmH7�i GvbQbQK2M JSa@AAA1
�`vHbmH7�i�b2 > mM#2F�MMi mM#2F�MMi mM#2F�MMi
�`vHbmH7�i�b2 A mM#2F�MMi mM#2F�MMi mM#2F�MMi
�`vHbmH7�i�b2 C mM#2F�MMi mM#2F�MMi mM#2F�MMi
�`vHbmH7�i�b2 E *?QM/`QBiBM@f>2T�`�MbmH�i GvbQbQK2M U/B2b2 �`#2BiV

:�H�FiQb�KBM@e@amH7�i�b2 *?QM/`QBiBM@fE2`�i�MbmH7�i GvbQbQK2M JSa@Ao�
:Hm+Qb�KBM@e@amH7�i�b2 E2`�i�M@f>2T�`�MbmH7�i GvbQbQK2M JSa@AAA.
A/m`QMb m`2@k@amH7�i�b2 .2`K�i�M@f>2T�`�MbmH7�i GvbQbQK2M JSa@AA

amH7R >2T�`�MbmH7�i w2HHQ#2`~ +?2 mM#2F�MMi
amH7k >2T�`�MbmH7�i w2HHQ#2`~ +?2 mM#2F�MMi

amH7�KB/�b2 >2T�`�MbmH7�i GvbQbQK2M JSa@AAA�

RR



RX 1ALG1AhlL:

.2M hvT@A amH7�i�b2M FQMMi2M �M?�M/ /2` bT2xB}b+?2M amH7�i�b2@aB;M�im`b2@
[m2Mx *sSa_ #Bb?2` Rd ?mK�M2 amH7�i�b2M xm;2Q`/M2i r2`/2MX C2/2 /B2b2`
amH7�i�b2M r2Bbi 2BM2 ?Q?2 aT2xB}i i ;2;2MɃ#2` b2BM2K D2r2BHB;2M T?vbBQHQ;B@
b+?2M am#bi`�i �m7X wm /B2b2M am#bi`�i2M ;2?ƺ`2M bmH7�iB2`i2 ai2`QB/?Q`KQ@
M2- :HvFQHBTB/2- �#2` pQ` �HH2K bmH7�iB2`i2 :HvFQb�KBMQ;HvF�M2X amH7�i�b2M
KBi 2BM2` HvbQbQK�H2M GQF�HBb�iBQM bi2HH2M KBi #BbH�M; �+?i o2`i`2i2`M /2M
;`ƺĽi2M h2BH ?mK�M2` amH7�i�b2M /�`X .�M2#2M Bbi 2BM2 GQF�HBb�iBQM BK 2M/Q@
TH�bK�iBb+?2M _2iBFmHmK U�`vHbmH7�i�b2M *- . mM/ 6V- :QH;B U�`vHbmH7�i�b2
1V mM/ �m7 /2` w2HHQ#2`~ +?2 UamH7R- amH7kV #2F�MMi UJ2v2` 2i �HX- RNdNc
JQ`BKQiQ@hQKBi� 2i �HX- kyykVX .B2 �`vHbmH7�i�b2M A mM/ C FQMMi2M #Bb?2`
F2BM2K x2HHmH `2M EQKT�`iBK2Mi xm;2Q`/M2i r2`/2MX .B2 bm#x2HHmH `2 GQF�@
HBb�iBQM Bbi /�#2B #BbH�M; bi`2M; �M /�b T>@�FiBpBi ibQTiBKmK /2` amH7�i�b2M
;2FQTT2HiX aQ r2Bb2M MB+?i@HvbQbQK�H2 amH7�i�b2M 2BM M2mi`�H2b- /B2 HvbQbQ@
K�H2M o2`i`2i2` ?BM;2;2M 2BM b�m`2b T>@PTiBKmK �m7X 1BM2 ɂ#2`bB+?i �HH2`
#2F�MMi2M ?mK�M2M amH7�i�b2M F�MM h�#XR 2MiMQKK2M r2`/2MX

RXkXR .�b 6Q`KvH;Hv+BM@;2M2`B2`2M/2 1MxvK U6:1V

.B2 2MxvK�iBb+?2 �FiBpBi i pQM 2mF�`vQiBb+?2M hvT@R amH7�i�b2M ;2?i KBi /2`
+Q@i`�MbH�iBQM�H2M JQ/B}F�iBQM 2BM2b bT2xB}b+?2M *vbi2BMb xm *α@6Q`KvH;Hv@
+BM U6:HvV 2BM?2`- rQ#2B 2BM2 K2?`bim};2- P2@�#? M;B;2 EQMp2`iB2`mM; /m`+?
/�b 6Q`KvH;Hv+BM@;2M2`B2`2M/2 1MxvK U6:1V 2`7QH;iX
"Bb pQ` Em`x2K rm`/2 /�#2B pQM 2BM2K J2+?�MBbKmb Q?M2 `2/Qt�FiBp2b J2@
i�HH �mb;2;�M;2M U.B2`Fb 2i �HX- kyy8c S2M; 2i �HX- kyR8VX C2/Q+? FQMMi2M
�Fim2HH2 1`;2#MBbb2 x2B;2M- /�bb 6:1 �Hb *Q@6�FiQ` *mUAV BK �FiBp2M w2M@
i`mK #2MƺiB;i mM/ /�KBi �Hb J2i�HHQ2MxvK FH�bbB}xB2`i r2`/2M Kmbb UEMQT
2i �HX- kyRdVX

Rk



RX 1ALG1AhlL:

�##BH/mM; k, 6:1@EQMp2`iB2`mM;bKQ/2HHX U�V 6:1 F�i�HvbB2`i P2@�#? M;B; /B2 EQM@
p2`iB2`mM; pQM *vbi2BM xm 6Q`KvH;Hv+BM KBi 2BM2K h?BQH U?B2`, .hhV �Hb _2/mFiBQMbKBii2H
U"V SQbimHB2`i2` EmT72` U*mV@�#? M;B;2` J2+?�MBbKmb /2` 6:Hv@:2M2`B2`mM;X �K _2�F@
iBQMb#2;BMM HB2;i 6:1 BM /2` *mUAV@;2#mM/2M2M 6Q`K pQ` URVX L�+? am#bi`�i#BM/mM; UkV
2Mibi2?i mMi2` 1BMb�ix pQM P2 2BM *mUAAV@amT2`QtQ@AMi2`K2/B�i UjVX .m`+? /2M q�bb2`biQz
U>�hV@ bQrB2 1H2Fi`QM2Mi`�Mb72` U1hV pQK am#bi`�i �m7 a�m2`biQz 2Mibi2?i 2BM *mUAV@
>v/`QT2`QtQ@EQKTH2t mM/ /�b am#bi`�i@*vbi2BM rB`/ xmK h?BQ�H/2?v/ QtB/B2`i U9VX .B2@
b2b ?v/`QHvbB2`i BM /2` 6QH;2 mMi2` �#bT�HimM; pQM a+?r272Hr�bb2`biQz xmK ;2rɃMb+?i2M
6:Hv@S`Q/mFiX .B2 QtB/B2`i2 6Q`K /2b 6:1b U8V rB`/ mMi2` 1BMb�ix 2BM2b _2/mFiBQMb@
KBii2Hb UBM pBi`Q, .hhV xmK �mb;�M;bxmbi�M/ URV xm`Ƀ+F;27Ƀ?`iX AM �#r2b2M?2Bi 2BM2b
_2/mFiBQMbKBii2Hb 2Mibi2?i 2BM 6:1@AMi2`K2/B�i Q?M2 ;2#mM/2M2b *m@AQM UeVX 1BM H�M;b�@
K2` .`2B@1H2Fi`QM2M@S`Qx2bb F�MM /2M `2/mxB2`i2M 6:1@*m@EQKTH2t URV rB2/2`?2`bi2HH2M
UEMQT 2i �HX- kyRdVX

6:1 Bbi 2BM BM b2BM2` ai`mFim` #BbH�M; 2BMxB;�`iB;2b 1MxvK- r2H+?2b ?Q+?FQM@
b2`pB2`i BM S`Q@ mM/ 1mF�`vQi2M pQ`FQKKiX .B2 2bb2MiB2HH2 _QHH2 /2b 6:1b 7Ƀ`
/B2 amH7�i�b2@�FiBpB2`mM; x2B;i bB+? BM Jmi�iBQM2M /2b 7Ƀ` 6:1@FQ/B2`2M/2M
alJ6R@:2Mb- rQ/m`+? 2b xm 2BM2K 7�bi pQHHbi M/B;2M �FiBpBi ibp2`Hmbi �H@
H2` 6:Hv@�#? M;B;2` amH7�i�b2M FQKKiX .�b 1_@bi M/B;2 6:1 #BM/2i /B2
MQ+? mM;27�Hi2i2 amH7�i�b2 �M?�M/ /2` ?Q+?FQMb2`pB2`i2M amH7�i�b2@aB;M�im`@
a2[m2Mx *sSs_X .2` 2t�Fi2 J2+?�MBbKmb Bbi r2Bi2`?BM mM#2F�MMi- rQ#2B
D2/Q+? /B2 "2/2mimM; pQM xr2B 2bb2MiB2HH2M *vbi2BM2M U*vbjje- *vbj9RV M�?2
/2b �FiBp2M 6:1@w2Mi`mKb pQM 2bb2MiB2HH2` "2/2mimM; BbiX .B2 /m`+? 6:1 �F@
iBpB2`i2 amH7�i�b2 F�MM B?`2`b2Bib BM 2BM2K h`�MbbmH7�iB2`mM;b@1HBKBMB2`mM;b@
J2+?�MBbKmb /B2 amH7�i;`mTT2 /2b am#bi`�ib �M;`2B72M mM/ ?v/`QHviBb+? �#@
bT�Hi2M U�##X jVX

Rj



RX 1ALG1AhlL:

�##BH/mM; j, h`�MbbmH7�iB2`mM;b@1HBKBMB2`mM;b@J2+?�MBbKmb /2` amH7�i2bi2`?v@
/`QHvb2 /m`+? amH7�i�b2MX AM /2` �mb;�M;bbBim�iBQM HB2;i /�b 6:Hv ?v/`�iBbB2`i URV �Hb
;2KBM�H2b .BQH pQ`X .�/m`+? F�MM /B2 amH7�i;`mTT2 /2b am#bi`�ib MmFH2QT?BH �M;2;`Bz2M
mM/ ;2#mM/2M r2`/2M UkVX .�#2B 2`7QH;i /B2 �#bT�HimM; /2b �HFQ?QHb mM/ 2b FQKKi xm`
h`�MbbmH7�iB2`mM;X .m`+? BMi`�KQH2FmH�`2 >v/`QHvb2 /2b amH7�i�b2@amH7�i2bi2`b /m`+? /B2
xr2Bi2 >v/`QtvH;`mTT2 UjV rB`/ /�b >aP4

@ 2HBKBMB2`i mM/ 6:Hv `2;2M2`B2`i U.B2`Fb 2i �HX-
kyyNVX

RXkXk �`vHbmH7�i�b2 E

.B2 �`vHbmH7�i�b2 E U�_aEV- 7`Ƀ?2` �m+? �Hb amH7j #xrX h2H2i?QM@amH7�i�b2
#2x2B+?M2i- rm`/2 BM 2BM2` #BQ+?2KBb+?2M �M�Hvb2 /2b :2MQKb kyyk �M?�M/
/2` ?Q+?FQMb2`pB2`i2M amH7�i�b2@aB;M�im`b2[m2Mx *sSa_ B/2MiB}xB2`iX .�b
?mK�M2 �_aE@:2M HB2;i �m7 *?`QKQbQK 8 U8[R8V mM/ #2bi2?i �mb �+?i
1tQMb- /B2 /�b 8je �KBMQb m`2M U�aV ;`QĽ2 �_aE@S`Qi2BM KBi 2BM2` kk
�a@H�M;2M aB;M�Hb2[m2Mx FQ/B2`2M Ua�`/B2HHQ 2i �HX- kyykVX h`Qix /2` `2H�@
iBp ;2`BM;2M a2[m2MxB/2MiBi i pQM R3@kkW xm �M/2`2M amH7�i�b2M FQMMi2 /B2
�_aE �M?�M/ /2` pQ`?�M/2M2M **Sa_@amH7�i�b2@aB;M�im`b2[m2Mx �M SQbB@
iBQM 3y@39 /2M ?mK�M2M amH7�i�b2M xm;2Q`/M2i r2`/2MX .�b 7Ƀ` /B2 amH7�i�b2@
�FiBpBi i 2bb2MiB2HH2 6:Hv rB`/ �M SQbBiBQM 3y �mb 2BM2K *vbi2BM /m`+? 6:1
KQ/B}xB2`i UqB2;K�MM 2i �HX- kyRjVX h`Qix ;2`BM;2` >QKQHQ;B2 xm �M/2`2M
amH7�i�b2M bBM/ /B2 �`bF@P`i?QHQ;2M �M?�M/ B?`2` a2[m2MxB/2MiBi i BM J�mb

R9



RX 1ALG1AhlL:

U39WV- >m?M UdeWV mM/ w2#`�}b+? UekWV xmK ?mK�M2M S`Qi2BM bi�`F FQM@
b2`pB2`iX .B2 2M/Q;2M2 �_aE@1tT`2bbBQM FQMMi2 m#B[mBi ` �m7 K_L�@G2p2H
?mK�M2` :2r2#2 ;2x2B;i r2`/2M- rQ#2B ?Q?2 1tT`2bbBQMbH2p2H BM SH�x2Mi�
mM/ S�MF`2�b- D2/Q+? p2`;H2B+?br2Bb2 MB2/`B;2 BM JmbF2H;2r2#2 pQ`xm}M/2M
bBM/X AK S`QKQiQ`#2`2B+? /2` �_aE rm`/2 /B2 7Ƀ` pB2H2 HvbQbQK�H2 S`Qi2BM2
+?�`�Fi2`BbiBb+?2 *G1�_@a2[m2Mx B/2MiB}xB2`i US�HKB2`B 2i �HX- kyRRVX

�##BH/mM; 9, JQH2FmH�`2 mM/ x2HHmH `2 *?�`�Fi2`BbB2`mM; /2` �`vHbmH7�i�b2 EX
U�V K_L�@1tT`2bbBQM /2` �_aE BM ?mK�M2K :2r2#2 M�+? _h@S*_X EQMi`QHH2 mM/
LQ`K�HBbB2`mM; Ƀ#2` :�S.> U"V "2biBKKmM; /2` bm#x2HHmH `2M �_aE@GQF�HBb�iBQM BM
Km`BM2M 6B#`Q#H�bi2M M�+? x2HHmH `2` �m7M�?K2 �m7;2`2BMB;i2` �_aE@>Bb6X :2x2B;i Bbi /B2
EQHQF�HBb�iBQM pQM �_aE xm G�JSR U*V �_aE@1tT`2bbBQM BM >hRy3y@ mM/ >1EkNj@
w2HH2MX L�+?r2Bb BK q2bi2`M#HQi Ƀ#2` α@>Bb6 mM/ α@�_aE �MiBFƺ`T2` r2Bbi 2BM e3@F.�
;`QĽ2b �_aE@S`Qi2BM �m7 U.V JeS@�#? M;B;2 �_aE@"BM/mM; �M BKKQ#BHBbB2`i2 JS_
mM/ L�+?r2Bb KBii2Hb α@�_aE �MiBFƺ`T2` UqB2;K�MM 2i �HX- kyRjV

�Hb HƺbHB+?2b S`Qi2BM KBi K2?`2`2M L @:HvFQbvHB2`mM;bbi2HH2M #2bBixi /B2 �_aE
r2/2` 2BM2 h`�MbK2K#`�M/QK M2- MQ+? 2BM2M :SA@�MF2` UqB2;K�MM 2i �HX-
kyRjVX .B2 HvbQbQK�H2 GQF�HBb�iBQM /2` �_aE FQMMi2 �M?�M/ 2BM2` JeS@
JQ/B}xB2`mM; �M SQbBiBQM 9N3 UaH2�i 2i �HX- kyyeV- /B2 bT2xB}b+?2 JeS@�#? M@
;B;2 "BM/mM; �M BKKQ#BHBbB2`i2 JS_ UaH2�i 2i �HX- kyy3- q2bi2M/Q`7- kyRyV
bQrB2 /m`+? EQHQF�HBb�iBQMb2tT2`BK2Mi2 KBi /2K HvbQbQK�H2M J�`F2`T`Q@

R8



RX 1ALG1AhlL:

i2BM G�JSR UqB2;K�MM 2i �HX- kyRjV M�+?;2rB2b2M r2`/2M U�##X 9�@*VX
1BM2 ?mK�M2 >Bb@K�`FB2`i2 �_aE FQMMi2 BM /2` �FiBp2M- �Hb �m+? BM�FiB@
p2M *f�@6Q`K- #2B /2` /�b 7Ƀ` /B2 6mMFiBQM 2bb2MiB2HH2 *vbi2BM 3y xm �H�MBM
KmiB2`i rm`/2- 2`7QH;`2B+? BM >1EkNj@ bQrB2 >hRy3y@w2HH2M �Hb e3 F.� ;`Q@
Ľ2b :HvFQT`Qi2BM `2FQK#BM�Mi 2tT`BKB2`i r2`/2M U�##X 9.VX JBi >BH72 /2b
`2FQK#BM�Mi2M 1MxvKb FQMMi2 /2` 2MxvK�iBb+?2 lKb�ix /2` #2B/2M �`iB}@
xB2HH2M amH7�i�b2@Sb2m/Qbm#bi`�i2 T�`�@LBi`Q+�i2+?QHbmH7�i UTL*aV mM/ T�`�@
LBi`QT?2MvHbmH7�i UTLSaV #2B 2BM2K T>@PTiBKmK pQM 9Xe M�+?;2rB2b2M r2`@
/2M- D2/Q+? MB+?i KBi /2` BM�FiBp2M *f�@Jmi�Mi2 UqB2;K�MM 2i �HX- kyRjVX
q2;2M B?`2` ;2`BM;2M amH7�i�b2�FiBpBi i ;2;2MɃ#2` TL*a pQM ∼ R lfK; rB`/
/B2 �_aE �Hb bQ;2M�MMi2 LB+?i@�`vHbmH7�i�b2 FH�bbB}xB2`iX �M/2`2 xm /2M
�`vHbmH7�i�b2M x ?H2M/2 HvbQbQK�H2 amH7�i�b2M r2Bb2M ?BM;2;2M 2BM2 �FiBpB@
i i pQM 8@Ryy lfK; ;2;2MɃ#2` /2M Sb2m/Qbm#bi`�i2M �m7 U>�MbQM 2i �HX-
kyy9VX
AM 2BM2` FɃ`xHB+? 2`b+?B2M2M2M aim/B2 mMb2`2` �`#2Bib;`mTT2 FQMMi2 �M?�M/
bvMi?2iBb+?2` .Bb�++?�`B/2@am#bi`�i2 ;2x2B;i r2`/2M- /�bb �_aE b2H2FiBp /B2
k@P@amH7�i;`mTT2 /2b k@amH7Q;Hm+m`QM�ib �#bT�Hi2i U.?�K�H2 2i �HX- kyRdVX
.�KBi /Ƀ`7i2 /B2 �_aE �M /2` .2;`�/�iBQM /2`�`i bmH7�iB2`i2` :HvFQb�KB@
MQ;HvF�M2 #2i2BHB;i b2BMX .B2 r2Bi2`2 "2b+?`2B#mM; /B2b2` �FiBpBi i mM/ /2`
T?vbBQHQ;Bb+?2M _2H2p�Mx /2` �`bF Bbi :2;2Mbi�M/ /2` ?B2` pQ`HB2;2M/2M �`@
#2BiX

RXj :HvFQb�KBMQ;HvF�M2
:HvFQb�KBMQ;HvF�M2 U:�:bV bBM/ HBM2�`2- T?vbBQHQ;Bb+?@`2H2p�Mi2 EQ?H2M?v@
/`�i2 �m7;2#�mi �mb bB+? rB2/2`?QH2M/2M .Bb�++?�`B/@1BM?2Bi2MX .B2b2 #2@
bi2?2M �mb 2BM2K �KBMQxm+F2` U:�H�+iQb�KBM #xrX :Hm+Qb�KBMV mM/ 2Mir2@
/2` 2BM2` l`QMb m`2 U:Hm+m`QMb m`2 #xrX A/m`QMb m`2V Q/2` :�H�+iQb2X 1Mi@
bT`2+?2M/ B?`2` JQMQb�++?�`B/@wmb�KK2Mb2ixmM; rB`/ /�#2B xrBb+?2M b2+?b
:�:@hvT2M mMi2`b+?B2/2MX L2#2M /2M :Hm+m`QM�i@?�HiB;2M :�:b *?QM@
/`QBiBMbmH7�i U*aV mM/ >2T�`�MbmH7�i U>aV FQKK2M 72`M2` >v�Hm`QMb m`2
U>�V- E2`�i�MbmH7�i UEaV- .2`K�i�MbmH7�i U.aV mM/ >2T�`BM U>SV pQ`X .2`
KQH2FmH�`2 :�:@�m7#�m Bbi �##X8 xm 2MiM2?K2MX

Re



RX 1ALG1AhlL:

�##BH/mM; 8, :HvFQb�KBMQ;HvF�M@ai`mFim`X *?2KBb+?2 ai`mFim` /2` bB+? rB2/2`?Q@
H2M/2M .Bb�++?�`B/@1BM?2Bi2M p2`b+?B2/2M2` :HvFQb�KBMQ;HvF�M2X >v/`QtvH@:`mTT2M U`QiV
mM/ L @�+2ivH@:`mTT2M U#H�mV FƺMM2M bmH7�iB2`i pQ`HB2;2MX :H+� 4 :Hm+m`QMb m`2M- :H+@
L�+ 4 L @�+2ivH;Hm+Qb�KBM- :�H 4 :�H�+iQb2- :�HL�+ 4 L @�+2ivH;�H�FiQb�KBM- A/Q� 4
A/m`QMb m`2 U"ɃHQr �M/ >Q#2`i- kyyeVX

JBi �mbM�?K2 /2` >v�Hm`QMb m`2- /B2 /m`+? /B2 >v�Hm`QM@avMi?�b2 BM /2`
SH�bK�K2K#`�M ;2#BH/2i rB`/- r2`/2M �HH2 r2Bi2`2M :�:b �Hb "2bi�M/i2BH2
pQM S`Qi2Q;HvF�M2M BK 2M/QTH�bK�iBb+?2M _2iBFmHmK bvMi?2iBbB2`i mM/ BK
:QH;B TQbii`�MbH�iBQM�H2M JQ/B}F�iBQM2M mMi2`xQ;2M UG�m`2Mi 2i �HX- RNNeVX
*a mM/ .a 2Mi?�Hi2M �Hb 2BMxB;2 :�:b :�H�+iQb�KBM U:�HL�+V �Hb �KBMQ@
xm+F2`- rQ/m`+? /B2b2 �Hb :�H�+iQb�KBMQ;HvF�M2 U:�H�:bV FH�bbB}xB2`i r2`@
/2MX �HH2 r2Bi2`2M :�:b 2Mi?�Hi2M :Hm+Qb�KBM U:H+L�+V �Hb �KBMQxm+F2`
BM B?`2` ai`mFim`- r�b bB2 �Hb :Hm+Qb�KBMQ;HvF�M2 U:H+�:bV +?�`�Fi2`BbB2`iX
.B2 :Hm+m`QM�i@?�HiB;2M :HvFQb�KBMQ;HvF�M2 *?QM/`QBiBMbmH7�i bQrB2 >2@
T�`�MbmH7�i bi2?2M- #2/BM;i /m`+? 2BM2 Kƺ;HB+?2 k@P@amH7�iB2`mM; �M B?`2`
:Hm+m`QM�i@1BM?2Bi- �Hb TQi2MiB2HH2 �`bF@am#bi`�i2 BK 6QFmb /B2b2` �`#2BiX
*a �m7;2#�mi �mb βR→j p2`FMɃT7i2M :H+�@ mM/ :�HL�+@1BM?2Bi2M F�MM M2@
#2M /2` *k@SQbBiBQM �K :H+� �M *9@ Q/2` *e@SQbBiBQM /2b :�HL�+ /m`+?
amH7�iB2`mM;b`2�FiBQM2M r2Bi2` KQ/B}xB2`i r2`/2M- rQ/m`+? #Bb?2` BMb;2b�Ki
k9 p2`b+?B2/2M2 .Bb�++?�`B/@:�H�:b #2F�MMi bBM/ UE�`�K�MQb 2i �HX- RNN9VX
>2T�`BM mM/ >2T�`�MbmH7�i ;2?ƺ`2M xm /2M :H+�:b- rQ#2B bB2 /m`+? 2BM2
βR→9 ;HvFQbB/Bb+?2 "BM/mM; /2` l`QMb m`2 KBi :H+L�+ p2`FMɃT7i bBM/X .2`
:H+L�+@�KBMQxm+F2` F�MM bQrQ?H L@�+2ivHB2`i- �Hb �m+? L@bmH7QMB2`i pQ`HB2@

Rd



RX 1ALG1AhlL:

;2M r�b r2Bi2`2 bi`mFim`2HH2 JQ/B}F�iBQM2M rB2 /B2 1TBK2`BbB2`mM; �M *8@
/2b :H+� mM/ P@amH7�iB2`mM; �M *k@ /2b A/Q� mM/ *e@SQbBiBQM /2b :Hm+Qb�@
KBMb 2`Kƺ;HB+?i Ua�HKBpB`i� 2i �HX- RNNeVX a2Hi2M2` �m7i`2i2M/2 JQ/B}F�iBQ@
M2M bBM/ /B2 P@amH7�iB2`mM;2M �M *k@ /2b :H+� mM/ �M *j@SQbBiBQM /2` L @
bmH7QMB2`i2M :Hm+Qb�KBM2X 62`M2` KɃbb2M MB+?i �HH2 pQ`?�M/2M2M >v/`QtvH@
:`mTT2M KQ/B}xB2`i pQ`HB2;2M- r�b /B2 bi`mFim`2HH2 .Bp2`bBi i /B2b2` :�:b
MQ+?K�Hb 2`?ƺ?i U:�HH�;?2`- RNNdVX
.B2 :�:b >�- Ea mM/ .a r2`/2M ?B2` �m7;`mM/ 72?H2M/2` �`bF@bT2xB}b+?2`
_2H2p�Mx MB+?i r2Bi2` #2b+?`B2#2MX

RXjXR :HvFQb�KBMQ;HvF�M@6mMFiBQM

:�:b rm`/2M ?BbiQ`Bb+? �m7;`mM/ B?`2` pBbFQb2M EQMbBbi2Mx ? m}; �Hb Jm@
+QTQHvb�++?�`B/2 #2b+?`B2#2MX �Hb FQp�H2Mi ;2#mM/2M2` >�mTi#2bi�M/i2BH /2`
bQ;2M�MMi2M S`Qi2Q;HvF�M2 US:V Ƀ#2`MBKKi /B2b2 bi�`F ?2i2`Q;2M2 S`Qi2BM@
7�KBHB2 2BM2 oB2Hx�?H 7Ƀ` /2M P`;�MBbKmb 2bb2MiB2HH2` 6mMFiBQM2M- /B2 �M?�M/
B?`2` x2HHmH `2M GQF�HBb�iBQM mM/ /2b ;2#mM/2M2M E2`M@S`Qi2BMb FH�bbB}xB2`i
r2`/2MX .m`+? q2+?b2HrB`FmM;2M KBi *?2KQFBM2M- wviQFBM2M- q�+?bimKb@
7�FiQ`2M mM/ r2Bi2`2M 1MxvK2M M2?K2M :�:b 2BM2 rB+?iB;2 _QHH2 �Hb x2H@
HmH `2 EQKTQM2Mi2 2BMX wm /2M T?vbBQHQ;Bb+?2M �m7;�#2M x ?H2M M2#2M /2`
7Q`K;2#2M/2M 6mMFiBQM �Hb >�mTi#2bi�M/i2BH /2b "BM/2;2r2#2b- /B2 o2`KBii@
HmM; pQM w2HH@EQMi�Fi2M- q�bb2`bT2B+?2`mM; mM/ aB;M�Hr2Bi2`H2BimM; US2``B@
KQM mM/ "2`M}2H/- kyyRVX aQ 7Ƀ?`i /2` .272Fi /2` 1shR@SQHvK2`�b2- /B2
�M /2` >a@avMi?2b2 #2i2BHB;i Bbi- xm 2BM2K H2i�H2M .272Fi /2` :�bi`mH�iBQM
r ?`2M/ /2` 1K#`vQ;2M2b2 UGBM 2i �HX- kyyyVX :�:b r2`/2M 72`M2` �Hb +Q@
_2x2TiQ`2M #2B AM72FiBQMbT`Qx2bb2M ;2Mmixi- rB2 �K "2BbTB2H /2` �/2MQpB`2M
mM/ >2`T2b bBKTH2t oB`2M ;2x2B;i rm`/2X .�#2B BMi2`�;B2`2M pB`�H2 >ɃHHT`Q@
i2BM2 KBi :�:b- /B2 �M w2HHQ#2`~ +?2M ;2#mM/2M bBM/ mM/ 2`Kƺ;HB+?2M bQ
/2M BMBiB�H2M EQMi�Fi mM/ 2BM2 /�`�mb 7QH;2M/2 AM72FiBQM /2` w2HH2 U*�#`B@
MB 2i �HX- kyyR- aT2�` 2i �HX- RNNkVX �Fim2HH2 6Q`b+?mM;2M /BbFmiB2`2M :�:b
�Hb Kƺ;HB+?2 "BQK�`F2`- /B2 #2B /2` .B�;MQb2 pQM LB2`2MF`2#b ?2`�M;2xQ;2M
r2`/2M FƺMMi2M Ul+�Fim`F 2i �HX- kyR8VX .B2 #2`2Bib #2b+?`B2#2M2M :�:@
JQ/B}F�iBQM2M 7Ƀ?`2M xm 2BM2` ;`QĽ2M bi`mFim`2HH2M o�`B�#BHBi i BMM2`?�H#

R3



RX 1ALG1AhlL:

/B2b2` SQHvb�++?�`B/2 mM/ 2`Kƺ;HB+?2M bQ 2BM2 oB2Hx�?H pQM AMi2`�FiBQM2M
xrBb+?2M :�:b mM/ �M/2`2M JQH2FɃH2M Uhp2Bi 2i �HX- kyy8VX

RXjXk :HvFQb�KBMQ;HvF�M@avMi?2b2

.2` #2B /2` :�:@avMi?2b2 2Mibi2?2M/2 :�:@hvT rB`/ pQM /2` 2MxvK�iB@
b+?2M �FiBpBi i pQM >2tQb�KBMi`�Mb72`�b2M #2biBKKi- rQ#2B MQ+? MB+?i #2@
F�MMi Bbi rB2 /B2 a2H2FiBQM xrBb+?2M /2K 1BM#�m 2BM2b L @�+2ivH;Hm+Qb�KBMb
Q/2` L @�+2ivH;�H�FiQb�KBMb bi�ii}M/2i UG�K�`B 2i �HX- kyykVX
1t2KTH�`Bb+? rB`/ ?B2` /B2 avMi?2b2`Qmi2 pQM *a mM/ >a #2b+?`B2#2MX .B2
>a@ #xrX *a@avMi?2b2 H bbi bB+? BM /B2 a+?`Bii2 SQHvK2`BbB2`mM; mM/ JQ/B@
}F�iBQM mMi2`i2BH2M- rQ#2B /B2 avMi?2b2 /2b bQ;X h2i`�b�++?�`B/@GBMF2`b 7Ƀ`
#2B/2 :�:@hvT2M B/2MiBb+? p2`H m7iX .�b GBMF2`KQH2FɃH- #2bi2?2M/ �mb sv@
HQb2 UsvHV- xr2B :�H�FiQb2M U:�HV bQrB2 :HmFm`QMb m`2 U:H+�V- rB`/ �M 2BM
a2`BM Q/2` h?`2QMBM BMM2`?�H# /2` SQHvT2TiB/F2ii2 /2b h` ;2`T`Qi2BMb ;2@
#mM/2M U1bFQ mM/ w?�M;- RNNeV U�##X eVX

�##BH/mM; e, *?QM/`QBiBMbmH7�i@ mM/ >2T�`�MbmH7�i@avMi?2b2X *a- .a- mM/ >a
r2Bb2M /2M B/2MiBb+?2M �m7#�m /2b h2i`�b�++?�`B/@GBMF2`b �m7- /2` /B2 :�:@1BM?2Bi2M �M
2BM a2`fh?` pQM S`Qi2BM2M #BM/2iX .B2 �FiBpBi i /2` :�H�FiQbvHi`�Mb72`�b2 U:�HL�+h@AV
Q/2` :Hm+Qb�KBMvHi`�Mb72`�b2 U:H+L�+h@AV Ƀ#2`i` ;i /2M 2`bi2M �KBMQxm+F2`@_2bi mM/
#2biBKKi /�KBi /2M �m7#�m /2b :�:X .B2 SQHvK2`Bb�iBQM 2`7QH;i /m`+? /B2 �m72BM�M/2`
7QH;2M/2 �FiBpBi i /Bp2`b2` 1MxvK2 U"ɃHQr mM/ >Q#2`i- kyyeVX

RN



RX 1ALG1AhlL:

.B2 *a@avMi?2b2 2`7QH;i /m`+? /B2 �m72BM�M/2`7QH;2M/2 �FiBpBi i pQM /`2B
1MxvK2MX .B2 :�H�FiQbvHi`�Mb72`�b2 U:�HL�+h@AV F�i�HvbB2`i /B2 "BM/mM;
/2b :�H�FiQb�KBMb �M :H+� /2b GBMF2`KQH2FɃHbX .B2 *?QM/`QBiBMbvMi?�b2M
U*?avV KBi :�HL�+h@AA@ mM/ :H+�h@AA@�FiBpBi i +Q@TQHvK2`BbB2`2M /B2 a�+@
+?�`B/F2ii2 �Mb+?HB2Ľ2M/ �#r2+?b2HM/ /m`+? :H+� mM/ L@�+2ivH;�H�FiQb�KBM
U:�HL�+VX AK 6�HH /2b >a rB`/ M�+? avMi?2b2 /2b GBMF2`KQH2FɃHb /B2 +Q@
SQHvK2`BbB2`mM; pQM L@�+2ivH;Hm+Qb�KBM U:H+L�+V mM/ :H+� /m`+? /B2 :Hm@
+Qb�KBMvHi`�Mb72`�b2 U:H+L�+h@AV BMBiBB2`iX .B2 r2Bi2`2M avMi?2b2b+?`Bii2 r2`@
/2M /m`+? /B2 S`Qi2BM7�KBHB2 1sh U2tQbiQbBb 7�KBHv Q7 T`Qi2BMbV p2`KBii2HiX
L�+? �#b+?Hmbb /2` SQHvK2`BbB2`mM; 2`7QH;i /B2 JQ/B}xB2`mM; /2` .Bb�+@
+?�`B/F2ii2M /m`+? 2BM2 :`mTT2 pQM L @�+2ivH@.2�+2ivH�b2M #xrX @amH7Qi`�Mb@
72`�b2M UL.ahVX q2Bi2`2 .Bp2`bB}F�iBQM rB`/ /m`+? /B2 bi2HH2Mr2Bb2 EQMp2`@
bBQM /2` :Hm+m`QMb m`2M xm /2K 1TBK2` A/m`QMb m`2 2``2B+?iX

RXjXj :HvFQb�KBMQ;HvF�M@�##�m

JBi �mbM�?K2 /2` >v�Hm`QMb m`2 #2;BMMi /2` �##�m pQM :HvFQb�KBMQ;Hv@
F�M2M KBi /2` T`Qi2QHviBb+?2M aT�HimM; pQM S`Qi2Q;HvF�M2M BM /2` 2ti`�@
x2HHmH `2M J�i`BtX .B2b2 aT�HimM; 2`Kƺ;HB+?i /B2 �m7M�?K2 /2` :�:b Ƀ#2`
7`Ƀ?2 mM/ bT i2 1M/QbQK2M xmK GvbQbQK- rQ /B2 }M�H2 .2;`�/�iBQM 2`@
7QH;i Uu�M�;Bb?Bi� mM/ >�b+�HH- RNNkVX .B2 S`Qi2BMFQKTQM2Mi2 rB`/ BK 6�HH
pQM >2T�`�MbmH7�i@S`Qi2Q;HvF�M2M /m`+? /B2 β@.@1M/Q@svHQbB/�b2 mM/ β@
.@1M/Q@:�H�+iQbB/�b2 pQK a�++?�`B/ ;2i`2MMi Uh�F�;�FB 2i �HX- RN33VX .B2
2B;2MiHB+?2 >2T�`�MbmH7�i@E2ii2 rB`/ r2Bi2` /m`+? /B2 >2T�`�M�b2- /B2 bQ@
rQ?H :Hm+m`QMB/�b2@- �Hb �m+? �+2ivH?2tQb�KBMB/�b2@�FiBpBi i �m7r2Bbi xm
xr2B #Bb b2+?b H�M;2M a�++?�`B/@1BM?2Bi2M ?v/`QHvbB2`i U6mHH2` 2i �HX- kyyeVX
�K �##�m /2` MmM pQ`HB2;2M/2M PHB;Qb�++?�`B/2 bBM/ KBM/2bi2Mb M2mM r2B@
i2`2 HvbQbQK�H2 1MxvK2 �m72BM�M/2`7QH;2M/ #2i2BHB;i U�##X dVX

ky



RX 1ALG1AhlL:

�##BH/mM; d, :HvFQb�KBMQ;HvF�M@.2;`�/�iBQM �K "2BbTB2H /2b >2T�`�MbmH7�ibX
.2` b2[m2MiB2HH2 �##�m /2b >2T�`�MbmH7�ib 2`7Q`/2`i /B2 �FiBpBi i pQM KBM/2bi2Mb M2mM
1MxvK2M U.?�K�H2 2i �HX- kyRdVX

.m`+? /B2 /2}MB2`i2 _2B?2M7QH;2 /2b �##�mb FQKKi 2b xm 2BM2` "HQ+F�/2 /2b
;2b�Ki2M �##�m@S`Qx2bb2b- bQ#�H/ 2BM pQ`?2`B;2` 2MxvK�iBb+?2` a+?`Bii MB+?i
/m`+?;27Ƀ?`i r2`/2M F�MMX 1BM2 .2;HvFQbvHB2`mM; 2`7QH;i /m`+? /B2 /`2B :Hv@
FQbB/�b2M β@:Hm+m`QMB/�b2- α@A/m`QMB/�b2 mM/ α@L @�+2ivH;Hm+Qb�KBMB/�b2
pQK MB+?i@`2/mxB2`2M/2M 1M/2 UL_1V /2b PHB;Qb�++?�`B/bX .B2 bT2xB}b+?2
.2bmH7�iB2`mM; /2` a�++?�`B/2 Ƀ#2`M2?K2M 7ɃM7 amH7�i�b2M- rQ#2B /B2 T?v@

kR



RX 1ALG1AhlL:

bBQHQ;Bb+?2M am#bi`�i2 /`2B /B2b2` amH7�i�b2M- /2` A/m`QM�i@k@amH7�i�b2- /2`
L @�+2ivH;Hm+Qb�KBM@e@amH7�i�b2 mM/ /2` >2T�`�M@L @amH7�i�b2 UamH7�KB/�b2V
#2`2Bib M�+?;2rB2b2M rm`/2M UqBHbQM 2i �HX- RNNyc 6`22K�M 2i �HX- RN3Nc E`2b@
b2 2i �HX- RNdjVX wmH2ixi FQMMi2 ;2x2B;i r2`/2M- /�bb /B2 �`vHbmH7�i�b2 :
U�_a:V 2BM2 :Hm+Qb�KBM@j@P@amH7�i�b2@�FiBpBi i mM/ /B2 ?B2` #2b+?`B2#2M2
�`vHbmH7�i�b2 E 2BM2 :Hm+m`QM�i@k@P@amH7�i�b2@�FiBpBi i �m7r2Bb2M UEQr�@
H2rbFB 2i �HX- kyR9c .?�K�H2 2i �HX- kyRdVX .B2 �+2ivHB2`mM;b`2�FiBQM rB`/
/m`+? /B2 >2T�`�MbmH7�i �+2ivH@*Q�,α@:Hm+Qb�KBMB/@L @�+2ivHi`�Mb72`�b2 p2`@
KBii2Hi mM/ Bbi /�?BM;2?2M/ 2BM2 "2bQM/2`?2Bi BK GvbQbQK- /� 2b /B2 #BbH�M;
2BMxB; #2F�MMi2 �M�#QH2 _2�FiBQM BM /B2b2K EQKT�`iBK2Mi /�`bi2HHi U.m`�M/
2i �HX- kyRyVX .B2 M�+? /2K �##�m pQ`HB2;2M/2M KQMQK2`2M "2bi�M/i2BH2 /2b
>2T�`�MbmH7�ib BM 6Q`K pQM /2bmH7�iB2`i2M JQMQb�++?�`B/2M FƺMM2M J2i�#Q@
HBbKmb �Hb rB+?iB;2 "�mbi2BM2 7Ƀ` �M�#QH2 Q/2` F�i�#QH2 S`Qx2bb2 xm;27Ƀ?`i
r2`/2M U_QK2 mM/ >BHH- RN3eVX

RX9 GvbQbQK�H2 aT2B+?2`2`F`�MFmM;2M

GvbQbQK�H2 aT2B+?2`2`F�MFmM;2M UGa.V bBM/ 2BM2 ?2i2`Q;2M2 :`mTT2 pQM
Ƀ#2` 8y KQMQ;2M2iBb+? p2`2`##�`2M 1`F`�MFmM;2M- #2B /2M2M /m`+? 2BM2 :2M@
Kmi�iBQM /2` am#bi`�i�##�m BK 2M/Q@HvbQbQK�H2M q2; #22BMi` +?iB;i BbiX
6QH;HB+? �FFmKmHB2`2M KBi /2` w2Bi am#bi`�i2 /2b /2}xB2Mi2M 1MxvKb BM /2M
GvbQbQK2M /2` #2i`Qz2M2M w2HH2M- r�b xm 2BM2K T`Q;`2bbBp2M E`�MF?2Bib@
p2`H�m7 7Ƀ?`i U6mi2`K�M 2i �HX- kyRyVX .B2 EH�bbB}xB2`mM; pQM Ga.b 2`7QH;i
Ƀ#HB+?2`r2Bb2 �M?�M/ /2b �FFmKmHB2`2M/2M am#bi`�ib- rQ#2B 2b ? m}; xm 2B@
M2` b2FmM/ `2M aT2B+?2`mM; pQM J�i2`B�H FQKK2M F�MM- /B2 BM F2BM2` /B`2F@
i2M o2`#BM/mM; xmK T`BK `2M 1MxvK/272Fi bi2?iX 1BMx2HM2 Ga.b i`2i2M KBi
2BM2` `2H�iBp ;2`BM;2M q�?`b+?2BMHB+?F2Bi UIR,k8yyyyV �m7- rQ#2B /B2 FmKm@
H�iBp2 "2i`�+?imM; �HH2` o�`B�iBQM2M 2BM2 q�?`b+?2BMHB+?F2Bi pQM R,3yyy #2B
L2m;2#Q`2M2M 2``2B+?i U>QTrQQ/ 2i �HX- kyyeVX .�b FHBMBb+?2 "BH/ /2` aT2B@
+?2`2`F`�MFmM; F�MM bB+? pBbx2`�H- bF2H2ii�H- ? K�iQHQ;Bb+?- �#2` pQ` �HH2K
M2m`QHQ;Bb+? K�MB72biB2`2MX 1BM2 rB+?iB;2 _QHH2 bTB2Hi /�#2B /B2 omHM2`�#B@
HBi i 2BM2b #2biBKKi2M w2HHivTb ;2;2MɃ#2` /2` �m7i`2i2M/2M am#bi`�i�FFm@
KmH�iBQMX P#rQ?H #2B 2/3 �HH2` Ga.b 2BM2 wLa@"2i2BHB;mM; pQ`HB2;i- 7 HHi /B2

kk



RX 1ALG1AhlL:

2BM;2H�;2`i2 aT2B+?2`K2M;2 BK >B`M p2`;HB+?2M KBi �M/2`2M #2i`Qz2M2M P`@
;�M2M xmK2Bbi ;2`BM;2` �mb Ua2biBiQ 2i �HX- kyRdVX S�i?QHQ;Bb+? rB`/ pB2HK2?`
2BM2 .vb7mMFiBQM �Hb /2` o2`Hmbi pQM M2m`QM�H2M w2HH2M #2Q#�+?i2i- rQ#2B /2`
w2HHiQ/ /B2 1M/T?�b2 /2` E`�MF?2Bi /�`bi2HHiX 1BM2 �mbM�?K2 MBKKi ?B2`@
#2B /2` o2`Hmbi pQM Sm`FBMD2@w2HH2M 2BM- /2` �m7;`mM/ pQM �FFmKmHB2`2M/2K
J�i2`B�H BK EH2BM?B`M #2Q#�+?i2i rB`/ mM/ BM p2`b+?B2/2M2M G.ab rB2 /2`
LB2K�MMĜSB+F@E`�MF?2Bi- /2M M2m`QM�H2M *2`QB/@GBTQ7mbxBMQb2M- JSa@AAA1
Q/2` 6m+QbB/Qb2 �m7i`Bii U"2HH2ii�iQ 2i �HX- kyRyc EQr�H2rbFB 2i �HX- kyRkc .m@
`�M/ 2i �HX- RNeNVX Jƺ;HB+?2 avKTiQK2 pQM Ga.b FƺMM2M bB+? #2B `�b+?2K
o2`H�m7 #2`2Bib BK li2`mb #xrX /2` 7`Ƀ?2M L2m;2#Q`2M2M@S?�b2 U7`Ƀ? BM7�M@
iBHV Q/2` �m+? BK bT i2`2M o2`H�m7 /2b G2#2Mb �Hb 7Q`ib+?`2Bi2M/@BM7�MiBH2 #Bb
xm` Dmp2MBH@�/mHi2M- /2` H�M;b�K 7Q`ib+?`2Bi2M/2M 6Q`K �mbT` ;2MX AM 2BMB@
;2M 6 HH2M rB2 /2K >m`H2`@avM/`QK UJSa@AV H bbi bB+? /B2 J�MB72bi�iBQM /2`
1`F`�MFmM; �M?�M/ 2BM2` +?�`�Fi2`BbiBb+?2M :2bB+?ib/vbKQ`T?B2 #2`2Bib BK
a m;HBM;b�Hi2` /B�;MQbiBxB2`2MX Jƺ;HB+?2 r2Bi2`2 avKTiQK2- /B2 �HH2BM2 Q/2`
BM EQK#BM�iBQM �m7i`2i2M FƺMM2M- bBM/ h�#Xk xm 2MiM2?K2MX

h�#2HH2 k, Jƺ;HB+?2 "2i2BHB;mM; mM/ avKTiQK2 BK 6�HH HvbQbQK�H2` aT2B+?2`2`F`�MFmM;2MX

"2i2BHB;mM; avKTiQK2
pBbx2`�H >2T�iQbTH2MQK2;�HB2- p2`;`ƺĽ2`i2 � ;27ɃHHi2 o�FmQH2M
bF2H2ii�H EMQ+?2M/vbTH�bB2 U62?H#BH/mM;V- EMQ+?2M/B+?i2- Pbi2QM2F`Qb2
pBbm2HH >Q`M?�mi@- GBMb2M@.2;2M2`�iBQM- `2iBM�H2 .vbi`QT?B2- "HBM/?2Bi
M2m`QHQ;Bb+? L2m`Q/2;2M2`�iBQM- 1TBH2TbB2- Tbv+?Bb+?2 "22BMi` +?iB;mM;
r2Bi2`2 >2`x UE�`/BQK2;�HB2V- >�mi U�M;BQF2`�iQK�V- LB2`2

RX9XR JmFQTQHvb�++?�`B/Qb2M

"2B JmFQTQHvb�++?�`B/Qb2M ?�M/2Hi 2b bB+? mK 2BM2 ;`QĽ2 lMi2`;`mTT2 /2`
Ga.b /B2 xm;H2B+? KBi ∼jyW /B2 ? m};bi2M Ga.@.B�;MQb2M /�`bi2HH2M UGQ@
r`v 2i �HX- kyyyVX JSa@1`F`�MFmM;2M bBM/ /m`+? Jmi�iBQM2M BM /2M :2M2M
+?�`�Fi2`BbB2`i- r2H+?2 BM /2` .2;`�/�iBQM pQM :HvFQb�KBMQ;HvF�M2M #2i2B@
HB;i bBM/X JmHiBTH2 P`;�M2 mM/ :2r2#2 FƺMM2M #2B /2M p2`b+?B2/2M2M JSa@

kj



RX 1ALG1AhlL:

1`F`�MFmM;2M #2i`Qz2M b2BM- rQ#2B ? m}; �m+? /�b wLa KBi /2` w2Bi ;2b+? @
/B;i rB`/X .B2 ai `F2 /2` E`�MF?2Bib�mbT` ;mM; bQrB2 /B2 S`Q;`2bbBpBi i /2`
Ga. ? M;i KBi /2K bT2xB}b+?2M JSa@hvT mM/ /2` Jmi�iBQM xmb�KK2MX aQ
H2B/2M JSa@A- @AA- @AAA mM/ @oAA S�iB2Mi2M �M 2BM2K FH�bbBb+?2M S? MQivT KBi
T`Q;`2bbBp2` M2m`QM�H2` .2;2M2`�iBQM- r ?`2M/ JSa@Ao mM/ @oA@S�iB2Mi2M
Ƀ#2`rB2;2M/ 2BM2M bF2H2ii�H2M S? MQivT �m7r2Bb2M Uh�#XjVX

h�#2HH2 j, ɂ#2`bB+?i �HH2` #Bb?2` #2F�MMi2` :2M/272Fi2 mM/ /2M /�`�mb `2bmHiB2`2M/2M
JmFQTQHvb�++?�`B/Qb2M UKQ/X M�+? Jm2Mx2`- kyRRVX

JSa 1MxvK :2M wmQ`/MmM; aT2B+?2`K�i2`B�H
JSa@A α@G@A/m`QMB/�b2 A.l� pBbx2`�H .a->a
JSa@AA A/m`QM�i@k@amH7�i�b2 A.a pBbx2`�H .a->a
JSa@AAA� >2T�`�M@L @amH7�i�b2 a:a> M2m`QM�H >a
JSa@AAA" α@L @�+2ivH@

:Hm+Qb�KBMB/�b2
L�:Gl M2m`QM�H >a

JSa@AAA* >2T�`�M@α@:Hm+Qb�KBMB/
L @�+2ivHi`�Mb72`�b2

>:aL�h M2m`QM�H >a

JSa@AAA. L @�+2ivH;Hm+Qb�KBM@e@
amH7�i�b2

:La M2m`QM�H >a- Ea

JSa@AAA1 �`vHbmH7�i�b2 : �_a: M2m`QM�H >a
JSa@Ao� :�H�+iQb�KBM@e@amH7�i�b2 :�GLa bF2H2ii�H *a- Ea
JSa@Ao" β@:�H�+iQbB/�b2 :G"R bF2H2ii�H Ea
JSa@oA �`vHbmH7�i�b2 " �_a" pBbx2`�H *a- .a- >a
JSa@oAA β@:Hm+m`QMB/�b2 :la" pBbx2`�H *a- .a- >a
JSa@As >v�Hm`QMB/�b2 R >u�R @ >�

oQ` �HH2K /B2 .B�;MQb2 pQM S�iB2Mi2M 2BM2` H�M;b�K 7Q`ib+?`2Bi2M/2M JSa@
o�`B�Mi2 ;2bi�Hi2i bB+? b+?rB2`B; mM/ #2;BMMi ? m}; KBi /2` �M�Hvb2 /2b
l`BMb- /2` �m7;`mM/ MB+?i �#;2#�mi2` am#bi`�i2 ? m}; 2BM2M 2`?ƺ?i2M Q/2`
T�i?QHQ;Bb+?@�mz HHB; xmb�KK2M;2b2ixi2M :�:@aTB2;2H �m7r2BbiX 62`M2` bi2H@
H2M /B2 .L�@a2[m2MxB2`mM; bQrB2 bT2xB}b+?2 2MxvK�iBb+?2 �FiBpBi ib�bb�vb
r2Bi2`2 .B�;MQb2Kƺ;HB+?F2Bi2M /�` UG2?K�M 2i �HX- kyRRVX .m`+? /2M b2[m2M@
xB2HH �#H�m72M/2M :HvFQb�KBMQ;HvF�M�##�m 7Ƀ?`i 2BM .272Fi BM 2BM2K /2`
BMpQHpB2`i2M 1MxvK2 ? m}; xm 2BM2` F`�MF?2BibbT2xB}b+?2M mM/ mMi2` MQ`@
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RX 1ALG1AhlL:

K�H2M lKbi M/2M MB+?i �m7i`2i2M/2M ai`mFim` �K MB+?i@`2/mxB2`2M/2M 1M/2
UL_1V /2` :�:@wm+F2`F2ii2MX .m`+? L_1@�M�Hvb2M /2b aT2B+?2`K�i2`B�Hb
F�MM �m7 /�b /272Fi2 1MxvK xm`Ƀ+F;2b+?HQbb2M r2`/2M U6mHH2` 2i �HX- kyy9c
G�r`2M+2 2i �HX- kyRkVX
wmK /2`x2BiB;2M w2BiTmMFi Bbi 2BM2 1MxvK@1`b�ixi?2`�TB2 U1_hV 7Ƀ` JSa@A-
@AA mM/ @oA 2i�#HB2`i mM/ `2/mxB2`i /�#2B pQ`rB2;2M/ MB+?i@M2m`QHQ;Bb+?2
avKTiQK2- /� /�b xm;27Ƀ?`i2 �FiBp2 1MxvK �m7;`mM/ /2` "Hmi@>B`M@a+?`�MF2
/�b wLa MB+?i 2``2B+?2M F�MMX "2bQM/2`b /B2 :2Mi?2`�TB2 ;BHi �Hb �Hi2`M�iBp2`
mM/ ?BMbB+?iHB+? /2` wLa@1``2B+?#�`F2Bi pB2Hp2`bT`2+?2M/bi2` h?2`�TB2�Mb�ix
/2` wmFmM7iX .�#2B rB`/ /2K S�iB2Mi2M 2BM2 FQ``2Fi2- FQ/B2`2M/2 U+V.L�@
a2[m2Mx /2b 72?H2M/2M Q/2` /272Fi2M 1MxvKb Ƀ#2` �/2MQpB`mb@�bbQxBB2`i2
pB`�H2 o2FiQ`2M U`��oV BMDBxB2`i U"Qb+? 2i �HX- kyR9VX L2#2M ?Q?2M "2?�M/@
HmM;bFQbi2M #`BM;i /B2 :2Mi?2`�TB2 D2/Q+? �m+? /Bp2`b2 GBKBiB2`mM;2M mM/
:27�?`2M KBi bB+?- rB2 2BM2 Kƺ;HB+?2 AKKmM`2�FiBQM /2b S�iB2Mi2M /m`+?
/2M 1BMb�ix pB`�H2` o2FiQ`2M bQrB2 /2M 72?H2`?�7i2M 1BM#�m /2` BMDBxB2`i2M
.L�- /2` xm 2BM2K xmb ixHB+?2M :2M/272Fi 7Ƀ?`2M F�MMX

RX9Xk J�mb �Hb JQ/2HHQ`;�MBbKmb 7Ƀ` HvbQbQK�H2 aT2B+?2`2`F`�M@
FmM;2MX

hB2`KQ/2HH2 i`�;2M 2BM2M 2Mib+?2B/2M/2M �Mi2BH xmK o2`bi M/MBb mM/ /2`
�m7FH `mM; pB2H2` Ga.b #2BX aQrQ?H BM M�iɃ`HB+? �m7i`2i2M/2M hB2`KQ/2H@
H2M U>mM/- E�ix2- a+?�7V �Hb �m+? BM BM/mxB2`i2M J�mbKQ/2HH2M FQMMi2M
2`7QH;`2B+? aim/B2M xm` S�i?Q;2M2b2 p2`b+?B2/2M2` Ga. /m`+?;27Ƀ?`i r2`@
/2MX hB2`KQ/2HH2 2`Kƺ;HB+?2M 2b- /B2 T?vbBQHQ;Bb+?2 "2/2mimM; 2BM2b 1MxvKb
mM/ 2BM /m`+? /2M FMQ+F@Qmi #2/BM;i2b E`�MF?2Bib#BH/ bQrB2 2BM2M Kƺ;HB+?2M
E`�MF?2Bibp2`H�m7 xm p2`bi2?2MX 1BM2 #2bQM/2`2 _QHH2 M2?K2M /�#2B �m+? /B2
"2r2`imM; pQM qB`Fb�KF2Bi mM/ aB+?2`?2Bib�bT2Fi2M #2B /2` h?2`�TB2 pQM
Ga.b 2BMX hB2`KQ/2HH2 bi2HH2M /�KBi ? m}; /B2 :`mM/H�;2 2BM2` xmFɃM7iB;2M
2`7QH;`2B+?2M h?2`�TB2 BK J2Mb+?2M /�` U1HHBMrQQ/ 2i �HX- kyy9VX
aQ FQMMi2 /m`+? `2p2`b2 :2M2iBF �M /2K JSa@AAA.@J�mbKQ/2HH pB2H2 C�?`2
pQ` /2` A/2MiB}F�iBQM /2` ?mK�M2M Jmi�iBQM2M- /�b �mbb+?�Hi2M /2`
L @�+2ivH;Hm+Qb�KBM@e@amH7�i�b2 U:LaV /m`+?;27Ƀ?`i r2`/2M U"22bH2v 2i �HX-
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RX 1ALG1AhlL:

kyydVX 1`bi ?B2`/m`+? rm`/2 /2` F�mb�H2 wmb�KK2M?�M; xrBb+?2M :2M/272Fi
mM/ /2` amH7�i�b2/2}xB2Mx ;2b+?Hmbb7QH;2`iX .m`+? 2BM2 BM/mxB2`i2 Jmi�iBQM
/2` HvbQbQK�H2M �`vHbmH7�i�b2 : U�`b;V FQMMi2 pQK S? MQivT /2` J�mb �m7
/B2 2MxvK�iBb+?2 6mMFiBQM bQrB2 /2`2M T?vbBQHQ;Bb+?2 _2H2p�Mx ;2b+?HQbb2M
r2`/2MX 6Ƀ` /B2 �`b; FQMMi2 bQ /2` 1BM~mbb �m7 /�b x2Mi`�H2 L2`p2Mbvbi2K-
�miQT?�;B2@S`Qx2bb2 bQrB2 /B2 _2iBM�@.2;2M2`�iBQM /m`+? /B2 A/2MiB}F�iBQM
/2b T?vbBQHQ;Bb+?2M j@P@am#bi`�ib ;2x2B;i r2`/2M UEQr�H2rbFB 2i �HX- kyR8VX
�m+? /�MF /2b M2m 2`H�M;i2M qBbb2Mb �mb /2K J�mbKQ/2HH rm`/2M FɃ`xHB+?
2`biK�Hb �_a:@/2}xB2Mi2 S�iB2Mi2M /B�;MQbiBxB2`i UE?�i2# 2i �HX- kyRdVX
�HH;2K2BM 2B;M2M bB+? J mb2 /m`+? B?`2M ;2M2iBb+? B/2MiBb+?2M mM/ /2}MB2`@
i2M >BMi2`;`mM/- B?`2 p2`;H2B+?br2Bb2 2BM7�+?2 wm+?i- Fm`x2 :2M2`�iBQMbx2Bi2M
mM/ /�`�mb `2bmHiB2`2M/2 ;`QĽ2 Kƺ;HB+?2 �Mx�?H �M AM/BpB/m2M ?2`pQ``�;2M/
xm` o2`7QH;mM; /2b ;2rɃMb+?i2M 6Q`b+?mM;bxB2HbX :`QĽ2 EQ?Q`i2M 2`Kƺ;HB@
+?2M �m+? /2M 1BMb�ix pQM AM/BpB/m2M BM o2`?�Hi2Mbi2bib mK bi�iBbiBb+? `2@
H2p�Mi2 aB;MB}F�Mx2M xm 2``2B+?2MX AK :2;2Mb�ix xm ;`QĽ2M hB2`KQ/2HH2M
rB2 >mM/ Q/2` E�ix2 7�HH2M 72`M2` wm+?i@ mM/ h?2`�TB2FQbi2M BK J�mbKQ@
/2HH p2`;H2B+?br2Bb2 ;2`BM; �mbX h`Qix pB2H2` oQ`i2BH2 ?�#2M hB2`KQ/2HH2 �#2`
�m+? B?`2 GBKBiB2`mM;2M- r2MM 2b mK /B2 "2r2`imM; /2` 2MibT`2+?2M/2M 1`@
F`�MFmM; BK J2Mb+?2M ;2?iX J2?`2`2 JSa@Ao� J�mbKQ/2HH2- BM /2M2M /B2
:�GLa@6mMFiBQM�HBi i �#?�M/2M Bbi- FQMMi2M /2M ?mK�M2M bF2H2ii�H2M S? @
MQivT MB+?i M�+?#BH/2MX o2`Kmi2i r2`/2M ?B2`#2B lMi2`b+?B2/2 BM avMi?2b2
mM/ /2` BMi`�x2HHmH `2M o2`i2BHmM; /2b :�:b E2`�i�MbmH7�i xrBb+?2M /2M
aT2xB2bX 1BM2 �`vHbmH7�i�b2 � U�_a�V@.2}xB2Mx 7Ƀ?`i BK J2Mb+?2M xm 2BM2`
�mb;2T` ;i2M .2Kv2HBMBbB2`mM; /2b wLa KBi 2BM?2`;2?2M/2` G2mFQ/vbi`Q@
T?B2- r ?`2M/ /B2 EP@J�mb xr�` aT2B+?2`K�i2`B�H BM 6Q`K pQM bmH7�iB2`i2M
:Hv+QHBTB/2M- D2/Q+? F2BM2 2MibT`2+?2M/2 .2Kv2HBMBbB2`mM; /2b wLa �m7r2Bbi
U:B2b2HK�MM 2i �HX- kyyRVX

ke



kX wA1Ga1hwlL: .1_ �_"1Ah

k wB2Hb2ixmM; /2` �`#2Bi

.B2 �`vHbmH7�i�b2 E U�_aEV rm`/2 �M?�M/ /2` bi�`F FQMb2`pB2`i2M amH7�i�b2@
aB;M�im`b2[m2Mx BM 2BM2` ;2MQKr2Bi2M am+?2 kyyk �Hb M2m2 ?mK�M2 amH7�@
i�b2 B/2MiB}xB2`iX oQ`�`#2Bi2M FQMMi2M /B2 7Ƀ` hvT@R amH7�i�b2M 2bb2MiB2HH2
6Q`KvH;Hv+BM@JQ/B}F�iBQM BK �FiBp2M w2Mi`mK mM/ /B2 HvbQbQK�H2 GQF�HBb�@
iBQM #2bi iB;2M- rQ/m`+? /B2 �_aE �Hb r2Bi2`2b 1MxvK@JBi;HB2/ /2` HvbQbQ@
K�H2M amH7�i�b2M xm;2Q`/M2i r2`/2M FQMMi2X wmH2ixi FQMMi2 7Ƀ` /B2 �_aE
�M?�M/ bvMi?2iBb+?2` .Bb�++?�`B/@am#bi`�i2 2BM2 6mMFiBQM �Hb :Hm+m`QM�i@k@
amH7�i�b2 M�+?;2rB2b2M r2`/2M U.?�K�H2 2i �HX- kyRdVX JBi /2` 1i�#HB2`mM;
mM/ *?�`�Fi2`BbB2`mM; /2b �`bF@J�mbKQ/2HHb bQHH MmM /B2 T?vbBQHQ;Bb+?2 _2@
H2p�Mx /2b 1MxvKb ;2FH `i r2`/2MX
.2` 2`bi2 h2BH /2` pQ`HB2;2M/2M �`#2Bi #2bi�M/ BM /2` *?�`�Fi2`BbB2`mM;
/2b �`bF@/2}xB2Mi2M J�mbKQ/2HHbX .�#2B bQHHi2 xmM +?bi /2` �`bF@FMQ+FQmi
/m`+? /Bp2`b2 #BQ+?2KBb+?2 mM/ KQH2FmH�`#BQHQ;Bb+?2 J2i?Q/2M p�HB/B2`i mM/
�m7 Kƺ;HB+?2 T�i?QT?vbBQHQ;Bb+?2 "27mM/2- /B2 �m7 2BM2 72?H2M/2 �`bF@�FiBpB@
i i xm`Ƀ+Fxm7Ƀ?`2M bBM/- �M�HvbB2`i r2`/2MX .�xm x ?Hi2M M2#2M /2` Kƺ;HB@
+?2M 1BMH�;2`mM; pQM aT2B+?2`K�i2`B�H- /2` 1BM~mbb �m7 /�b ;2b�Ki2 2M/Q@
HvbQbQK�H2 avbi2K /m`+? b2FmM/ `2 1z2Fi2 ?2`pQ`;2`m72M2 "22BMi` +?iB;mM@
;2M /2b x2Mi`�H2M L2`p2Mbvbi2Kb bQrB2 PbbB}F�iBQMbT`Qx2bb2X AK 6QFmb bi�M/
/�#2B /B2 am+?2 M�+? �FFmKmHB2`i2K aT2B+?2`K�i2`B�H BM bQ;2M�MMi2M aT2B@
+?2`p�FmQH2M- rB2 bB2 7Ƀ` /Bp2`b2 HvbQbQK�H2 aT2B+?2`2`F�MFmM;2M #2b+?`B2@
#2M r2`/2M FQMMi2MX .B2b2 J2`FK�H2 FƺMMi2M BM /2K 6�HH /2b �`bF@.272Fib
xm 2BM2K M2m2M mM/ #BbH�M; MB+?i B/2MiB}xB2`i2M JSa@hvT 7Ƀ?`2MX
.m`+? AbQHB2`mM; /2b aT2B+?2`K�i2`B�Hb �mb Km`BM2K :2r2#2 mM/ /2K o2`@
/�m KBi `2FQK#BM�Mi2` �_aE bQHHi2 /B2 BM pBpQ 6mMFiBQM �Hb :Hm+m`QM�i@
k@amH7�i�b2 U:.aV #2bi iB;i r2`/2MX .B2b r `2 2BM rB+?iB;2` "2Bi`�; xmK
o2`bi M/MBb /2b b2[m2MxB2HH2M �##�mT`Qx2bb2b /2` :�:b >2T�`�MbmH7�i mM/
*?QM/`QBiBMbmH7�i- /B2 #2B/2 :Hm+m`QM�i@k@amH7�i 2Mi?�Hi2MX
L�+? /2` o�HB/B2`mM; /2b �`bF@am#bi`�ib bQHHi2 BM 2BM2K H2ixi2M h2BH /B2b2`
�`#2Bi 2BM r2Bi2`2` bT2xB}b+?2` �`bF@�FiBpBi ib�bb�v mMi2` o2`r2M/mM; pQM
�M;2`2B+?2`i2M GvbQbQK2M 2i�#HB2`i r2`/2MX .B2b2` bQHHi2 M2#2M /2` o�HB/B2@
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kX wA1Ga1hwlL: .1_ �_"1Ah

`mM; 2BM2` 72?H2M/2M :.a@�FiBpBi i BK �`bF@J�mbKQ/2HH �Hb l`b�+?2 /2`
aT2B+?2`#BH/mM; �m+? /B2 A/2MiB}F�iBQM TQi2MiB2HH2` mM/ #Bb?2` MQ+? MB+?i
B/2MiB}xB2`i2` �_aE@/2}xB2Mi2` S�iB2Mi2M /2miHB+? 2`H2B+?i2`MX
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jX J�h1_A�G

j J�i2`B�H

jXR G�#Q`�mbbi�iimM;

:2` i2M�K2 >2`bi2HH2`
�Eh� 1ii�M G* bvbi2K :1 >2�Hi?+�`2
�Eh� 1tTHQ`2` bvbi2K :1 >2�Hi?+�`2
�+`vH�KB/;2H@1H2Fi`QT?Q`2b2F�KK2` lMBp2`bBi i "B2H272H/
�M�Hvb2r��;2 JQ/2HH Reyk JS a�`iQMBmb
�M�Hvb2r��;2 G�#bvi2H jyyk J2iiH2` h2QH2/Q
"`mib+?`�MF >1_�*2HH h?2`KQ 1H2+i`QM
*P2@ AMFm#�iBQMbb+?`�MF >2`�2mb >2`�+2HH
.�KT7bi2`BHBb�iQ`- q2#2+Q �miQK�i q2#2+Q
.�KT7bi2`BHBb�iQ`- G�#QFH�p Rey JaGo@6� ai2`BHi2+?MBF �:
.`2?BMFm#�iQ`- aim�`i a"j aiQM2- ai�zQ`/b?B`2
.`2?BMFm#�iQ`- aim�`i a_hR aiQM2- ai�zQ`/b?B`2
.`2?BMFm#�iQ`- _Qi�iQ` _a@ey "BQ;2M2i- CQx27Qr
.`2?`�/ 7Ƀ` 1TT2M/Q`7;27 Ľ2 1B;2M#�m
1*G@E�K2`� G�a@jyyy 6mDB 6QiQ 6BHK
1BbK�b+?BM2 wB2;`� "@Ryy wB2;`�@1BbK�b+?BM2M
1H2Fi`QT?Q`2b2;2` i SQr2` S�+ kyy "BQ`�/ G�#Q`�iQ`B2b
1H2Fi`QT?Q`2b2;2` i SQr2` S�+ jyy "BQ`�/ G�#Q`�iQ`B2b
1H2Fi`QT?Q`2b2;2` i SQr2` S�+ Ryyy "BQ`�/ G�#Q`�iQ`B2b
1H2Fi`QTQ`�iQ`- k8Ry 1TT2M/Q`7 �:
:2H2H2Fi`QT?Q`2b2F�KK2` 7X �;�`Qb2;2H2 lMBp2`bBi i "B2H272H/
:2H2H2Fi`QT?Q`2b2F�KK2` 7X a.a@:2H2 lMBp2`bBi i "B2H272H/
:2H2H2Fi`QT?Q`2b2F�KK2` 7X a.a@:2H2 "BQ_�/
:27`B2`i`m?2 @3y ◦* a�LuP "BQK2/B+�H *QX Gi/X
:27`B2`i`m?2 @R8y ◦* a�LuP "BQK2/B+�H *QX Gi/X
:2Hi`Q+FM2` JQ/2HH :2H �B` .`v2` "BQ`�/
:H�b~�b+?2M a+?Qii
:H�bK2bbTBT2ii2M- 8fRyfky KG >B`b+?K�MM 1J h2+?+QHQ`
>2Bx#HQ+F >hJ Rjy >G*
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jX J�h1_A�G

:2` i2M�K2 >2`bi2HH2`
>2Bx#HQ+F- h?2`KQKBt2` 89jef+QKT�+i 1TT2M/Q`7 �:
>QKQ;2MBb�iQ` lHi`�@hm``�t AE�@q2`F2
AMFm#�iBQMbb+?ɃiiH2`- :k8 L2r "`mMbrB+F a+B2MiB}+
AMFm#�iBQMbb+?ɃiiH2`- AMMQp� 9kf9jyy L2r "`mMbrB+F a+B2MiB}+
GB+?iKBF`QbFQT Jwd8 G2B+� JB+`Qbvbi2Kb
J�;M2i`Ƀ?`2`- AE�J�: _1P AE� G�#Q`i2+?MBF
J�;M2i`Ƀ?`2`- J_ yf3yf3k >2B/QHT? AMbi`mK2Mib
J�;M2i`Ƀ?`2`- oJa *d oq_ AMi2`M�iBQM�H
JBF`QHBi2`TBT2ii2M �"AJ1. �M�Hvb2M h2+?MBF
JB+`Qb+QT2- GaJdyy w2Bbb
JB+`Qb+QT2- .J8yyy G2B+�
JBF`QiBi2`@G2b2;2` i- h2+�M BM}MBi2 Jkyy h2+�M .2mib+?H�M/
JB+`QiQK2 aJ kyyy_ G2B+�
JBF`Qr2HH2 G: q�p2/QK
JBHB@Z q�bb2`@_2BMB;mM;b�MH�;2 JBHBTQ`2
L�MQ@/`QT L. Ryyy h?2`KQ a+B2MiB}+
S*_@ *v+H2` h T2`bQM�H "BQK2i`�
S*_@ :2` i S`BKmb Ne �/p�M+2/ ;`�/B2Mi S2[H�#
S*_@:2` i- Sh*@kyy "BQxvK .B�;MQbiB+
T>@J2bb;2` i a2p2M JmHiB J2iiH2` hQH2/Q
S?QiQK2i2` BM}MBi2 Jkyy h2+�M :`QmT Gi/X
SBT2iK�M JBF`QHBi2`TBT2ii2M :BHbQM
SBT2iiB2`?BH72 .`mKKQM/ a+B2MiB}+
ai2`BHr2`F#�MF- >2`�2mb >1_�b�72 h?2`KQ 1H2+i`QM
a+?ɃiiH2` _QiQ a?�F2 :2MB2 L2r "`mMbrB+F a+B2MiB}+
a+?ɃiiH2` SQHvK�t Ry9y >2B/QHT? AMbi`mK2Mib
a+?ɃiiH2` :6G jyy8fjyye :2b2HHb+?�7i 7Ƀ` G�#Q`i2+?MBF
ai2`BHr2`F#�MF- >2`�2mb >1_�`a�72 h?2`KQ 1H2+i`QM
ai2`BHr2`F#�MF- *H2�M�B`- .G6f""a e *@h2+ *H2�M`QQK h2+?MQHQ;v
h?2`KQKBt2` +QK7Q`i 1TT2M/Q`7
lGh_�@hl__�s AE�
lHi`�x2Mi`B7m;2 PTiBK�hJ J�t "2+FK�M *QmHi2`

jy



jX J�h1_A�G

:2` i2M�K2 >2`bi2HH2`
lHi`�x2Mi`B7m;2 lHi`� S`Q 3y aQ`p�HH
oQ`i2t@:2` i oQ`i2t@:2MB2 k a+B2MiB}+ AM/mbi`B2b
h?2`KQb+?ɃiiH2` :6G jyy8 >G*
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J2/BmKfSmz2` J2M;2 AM?�HibbiQz2
a.a@S�:1 G�m7Tmz2` yX8 J h`Bb

RXNk J :Hv+BM
RWUrfpV a.a

aP*@J2/BmK y-8 W UrfpV >2722ti`�Fi
kXy W UrfpV h`vTiQM
Ry KJ L�*H
kX8 KJ E*H
Ry KJ J;aP4

k KJ :HmFQb2
h�1@Smz2` URytV yX9 J h`Bb

ky KJ 1.h�
�m7 RG KBi >2P
T> 3Xy KBi 1bbB;b m`2

h"a@Smz2` URytV Ryy KJ h`Bb@>*H
RX8 J L�*H

�m7 T> dX9
q2bi2`M "HQi �MQ/2MTmz2` d8 KJ h`Bb- T> dX8

kyW UpfpV J2i?�MQH
q2bi2`M "HQi E�i?Q/2MTmz2` k8 KJ h`Bb- T> NXy

kyW UpfpV J2i?�MQH
9y KJ �KBMQ+�T`QMb m`2

jXRk .L�@ mM/ S`Qi2BM@:`ƺĽ2Mbi�M/�`/

:`ƺĽ2Mbi�M/�`/ >2`bi2HH2`
S`Qi2BM J�`F2`- S`2+BbBQM
SHmb S`Qi2BM ai�M/�`/b

"BQ_�/ G�#Q`�iQ`B2b

.L� J�`F2`- R F# L2r 1M;H�M/ "BQH�#b

.L� J�`F2`- Ryy #T L2r 1M;H�M/ "BQH�#b
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�##BH/mM; 3, 1BM;2b2ixi2 :`ƺĽ2Mbi�M/�`/b 7Ƀ` /B2 1H2Fi`QT?Q`2b2 UZm2HH2, L2r
1M;H�M/ "BQH�#bVX

jXRj aQ7ir�`2 � PMHBM2@.�i2M#�MF2M

"2x2B+?MmM; >2`bi2HH2` f q2#b2Bi2
�/Q#2 S?QiQb?QT ** �/Q#2 avbi2Kb
�/Q#2 AHHmbi`�iQ` ** �/Q#2 avbi2Kb
"BQ:Sa ?iiT,ff#BQ;TbXQ`;
�A.� AK�;2 �M�HvxBM; bQ7ir�`2 6mDB}HK
"A�2p�Hm�iBQM UjXRV :1 >2�Hi?+�`2
*?2K/`�r *�K#`B/;2aQ7i
1@*�Tim`2 oBH#2`i GQm`K�i
AK�;2 _2�/2` G�a 6mDB}HK- .Ƀbb2H/Q`7
AK�;2C L�iBQM�H AMbiBimi2 Q7 >2�Hi?
E2vMQi2 �TTH2
S`Qi2BM .�i� "�MF ?iiT,ffrrrX`+b#XQ`;
S_AaJ :`�T?S�/ S_AaJ
lLA*P_L 8Xy :1 >2�Hi?+�`2
w1L w2Bbb
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9 J2i?Q/2M

9XR w2HH#BQHQ;Bb+?2 J2i?Q/2M

9XRXR EmHiBpB2`mM; pQM 2mF�`vQiBb+?2M w2HH2M

.B2 w2HH2M rm`/2M BK "`mib+?`�MF #2B r�bb2`;2b iiB;i2` �iKQbT? `2- 8 W
*P2 mM/ jd ◦* FmHiBpB2`iX 1BM;2b2ixi2 J2/B2M mM/ GƺbmM;2M rm`/2M- bQr2Bi
MB+?i �M/2`b �M;2;2#2M- �m7 jd ◦* i2KT2`B2`iX .B2 EmHiBpB2`mM; 2`7QH;i2 BM
.J1J@EmHiBpB2`mM;bK2/BmK UjXRRVX

9XRXk E`vQFQMb2`pB2`mM; pQM w2HH2M

wm` G�M;x2BiH�;2`mM; rm`/2M /B2 w2HH2M xmM +?bi i`vTbBMB2`i mM/ BM d KG
J2/BmK �m7;2MQKK2MX .B2 w2HHbmbT2MbBQM rm`/2 7Ƀ` 8 KBM #2B kyyt ; mM/
_�mKi2KT2`�im` U_hV T2HH2iB2`i mM/ /�b w2HHT2HH2i M�+? o2`r2`72M /2b ɂ#2`@
bi�M/2b BM 8 KG 1BM7`B2`K2/BmK �m7;2MQKK2MX .B2 ambT2MbBQM rm`/2 xm D2
RX8 KG BM E`vQ`ƺ?`+?2M �HB[mQiB2`i mM/ #2B @3y ◦* 2BM;27`Q`2MX .2` wmb�ix
pQM .JaP BK J2/BmK mM/ /2` H�M;b�K2 �#FɃ?HT`Qx2bb p2`?BM/2`i 2BM2 w2`@
biƺ`mM; /2` w2HH2M /m`+? 1BbF`Bbi�HH#BH/mM; BM /2M w2HH2MX L�+? k9 ? rm`/2M
/B2 E`vQ`ƺ?`+?2M BM 2BM2 @R8y ◦* EɃ?Hi`m?2 Ƀ#2`7Ƀ?`i- /B2 2BM2 G�M;x2BiH�;2@
`mM; Ƀ#2` K2?`2`2 C�?`2 2`Kƺ;HB+?iX 6Ƀ` /B2 E`vQFQMb2`pB2`mM; bmbT2MbBQMb@
�/�TiB2`i2` w2HH2M rm`/2 xmM +?bi /B2 .B+?i2 /2` EmHim` #2biBKKi mM/ /B2
w2HH2M �Mb+?HB2Ľ2M/ /m`+? w2Mi`B7m;�iBQM #2B k8yt ; T2HH2iB2`iX C2 Ry7 w2HH2M
rm`/2M BM RX8 KG b2`mK7`2B2K J2/BmK KBi Ry W .JaP �m7;2MQKK2M mM/
BM E`vQ`ƺ?`+?2M M�+? Fm`x2` G�;2`mM; �m7 1Bb #2B @3y ◦* 2BM;27`Q`2MX L�+?
k9 ? rm`/2M /B2 E`vQ`ƺ?`+?2M BM 2BM2 @R8y ◦* EɃ?Hi`m?2 Ƀ#2`7Ƀ?`iX

9XRXj �m7i�m2M mM/ _2pBi�HBbB2`2M pQM w2HH2M

6Ƀ` /�b �m7i�m2M rm`/2 2BM E`vQ`ƺ?`2M KBi /2M w2HH2M �mb /2` @R8y ◦* EɃ?H@
i`m?2 2MiMQKK2M- R KBM #2B _h �m7;2i�mi mM/ #2B jd ◦* BMFm#B2`i- #Bb Mm`
MQ+? 2BM FH2BM2` 1BbF2`M xm b2?2M r�`X .B2 w2HHbmbT2MbBQM rm`/2 BM 8 KG LQ`@
K�HK2/BmK �m7;2MQKK2M mM/ 8 KBM #2B k8yt ; x2Mi`B7m;B2`iX .2` ɂ#2`bi�M/
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rm`/2 p2`rQ`72M mM/ /�b S2HH2i BM 8 KG J2/BmK Ƀ#2`7Ƀ?`iX �K 7QH;2M/2M
h�; rm`/2 /�b J2/BmK ;2r2+?b2Hi mM/ ;;7X KBi a2H2FiBQMb�MiB#BQiBFmK p2`@
b2?2MX

9XRX9 w2HHx�?H@"2biBKKmM;

wm` "2biBKKmM; /2` w2HHx�?H rm`/2 2BM2 L2m#�m2`@w ?HF�KK2` 2BM;2b2ixiX
.B2 xm mMi2`bm+?2M/2 w2HHbmbT2MbBQM URyµGV rm`/2 R,R KBi /2K 6�`#biQz
h`vT�M#H�m BMFm#B2`iX "2`2Bib �#;2biQ`#2M2 w2HH2M 7 `#i2M bB+? #H�m- /� /2`
6�`#biQz /m`+? /B2 J2K#`�M BM /�b w2HHBMM2`2 ;2H�M;2M FQMMi2X lK 2BM2M
FQ``2Fi2M JBii2Hr2`i xm 2``2+?M2M- rm`/2M D2r2BHb pB2` ;`QĽ2 1+F[m�/`�i2
U9t9V ;2x ?HiX .m`+? JmHiBTHBF�iBQM KBi /2K 6�FiQ` Ryyy 2``2+?M2i bB+? /B2
w2HHx�?H T`Q KG- rQ#2B /B2 o2`/ɃMMmM; /m`+? h`vT�M#H�m xm #2�+?i2M BbiX

9XRX8 w2HHHvb2 /m`+? lHi`�b+?�HH#2?�M/HmM;

.B2 ;22`Mi2i2M w2HHT2HH2ib rm`/2M �m7 1Bb BM kyy@8yyµG Gvb2Tmz2` KBi 2BM2K
R,Ryy S`Qi2BM�b2BM?B#BiQ`@JBt `2bmbT2M/B2`iX .B2 w2HHHvb2 2`7QH;i2 /m`+? /`2B@
7�+?2 aQMB}xB2`mM; xm D2 Ry b aQMB}xB2`mM; #2B 9◦* Uaim72 N- FQMiBMmB2`HB+?V
BK lHi`�b+?�HH;2` iX .B2 w2HHi`ɃKK2` rm`/2M #2B Rjyyyt ; mM/ 9◦* �#x2M@
i`B7m;B2`iX 6Ƀ` /B2 "`�/7Q`/@S`Qi2BM#2biBKKmM; rm`/2M 8µG /2` ;2FH `i2M
Gvb�i2 R,Ry@R,ky KBi />2P p2`/ɃMMiX .B2 w2HHHvb2 FQMMi2M �Mb+?HB2Ľ2M/ BM
a.a@S`Q#2MTmz2` �m7;2FQ+?i mM/ Ƀ#2` a.a@S�:1 UjX8XReV �m7;2i`2MMi r2`@
/2MX

9XRXe h`vTbBMB2`mM; pQM w2HH2M

"2B EQM~m2Mx rm`/2M /B2 w2HH2M KBii2Hb h`vTbBMB2`mM; �mb;2/ɃMMiX wmM +?bi
rm`/2 /�b L ?`K2/BmK �#;2b�m;i mM/ /B2 w2HH2M 2BMK�H KBi S"a ;2r�@
b+?2MX L�+? /2K �#b�m;2M pQM S"a rm`/2M /B2 w2HH2M 8 KBM KBi yX8 W
UrfpV h`vTbBM@1.h�@GƺbmM; Uk KGV #2B jd ◦* BMFm#B2`iX .B2 h`vTbBMB2`mM;
rB`/ M�+? 2`7QH;i2` KBF`QbFQTBb+?2` "2;mi�+?imM; /m`+? wm;�#2 pQM w2HHFmH@
im`K2/BmK ;2biQTTiX q2Bi2`?BM #2bi2?2M/2 wmb�KK2MH�;2`mM;2M pQM w2H@
H2M rm`/2M /m`+? K2?`K�HB;2b SBT2iiB2`2M �m7;2#`Q+?2MX ɂ#2`x ?HB;2 w2HH2M
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rm`/2M p2`rQ`72M mM/ p2`#H2B#2M/2 w2HH2M BM 2BM2K 2MibT`2+?2M/2M :2b�Ki@
pQHmK2M pQM 8 KG Uh@k8 6H�b+?2V #xrX Rk KG Uh@d8 6H�b+?2V FmHiBpB2`iX

9XRXd h`�Mb72FiBQM pQM a m;2`x2HH2M KBii2Hb SQHv2i?vH2MBKBM

.B2 h`�Mb72FiBQM pQM w2HH2M 2`7QH;i2 KBi /2K h`�Mb72FiBQMb`2�;2Mx SQHv2i?v@
H2MBKBM US1AVX >B2`#2B rm`/2M R t Ry5 w2HH2M ɃXLX BM 2BM2K e@q2HH KBi 9 KG
L ?`K2/BmK FmHiBpB2`iX lK 2BM2 �mb`2B+?2M/ ?Q?2 1{xB2Mx xm 2`Kƺ;HB+?2M-
r�` 2BM2 EQM~m2Mx pQM +�X 8y W MQir2M/B;X L�+?7QH;2M/ rm`/2M kµ; .L�
BM RyyµG b2`mK7`2B2K w2HHK2/BmK �m7;2MQKK2M- /B2 j@e@7�+?2 J2M;2 UrfrV
S1A xm;2;2#2M mM/ R8 KBM #2B _h BMFm#B2`iX .2` h`�Mb72FiBQMbKBt rm`/2 �M@
b+?HB2Ľ2M/ i`QT72Mr2Bb2 �m7 /B2 w2HH2M ;2;2#2M mM/ pQ`bB+?iB; /m`+?KBb+?iX
.B2 w2HH2`Mi2 2`7QH;i2 k9@93 ? M�+? h`�Mb72FiBQMX

9XRX3 AbQHB2`mM; pQM w2HHFHQM2M M�+? bi�#BH2` h`�Mb72FiBQM

6Ƀ` /B2 >2`bi2HHmM; bi�#BH i`�Mb}xB2`i2` w2HHFHQM2 rm`/2M /B2 w2HH2M KBi /2K
h`�Mb72FiBQMb`2�;2Mx S1A i`�Mb}xB2`iX wm` a2H2FiBQM rm`/2 /�b J2/BmK 93 ?
M�+? h`�Mb72FiBQM ;2;2M a2H2FiBQMbK2/BmK KBi Sm`QKv+BM URµ;f KGV mM/
:9R3 U8yyµ;fKGV ;2r2+?b2HiX lMi2` a2H2FiBQMb/`m+F rm`/2M /B2 w2HH2M K2?@
`2`2 qQ+?2M FmHiBpB2`i mM/ /B2 �#;2biQ`#2M2M w2HH2M `2;2HK ĽB; KBi S"a
�#;2r�b+?2MX w2HHFHQM2- /B2 bB+? /m`+? bi�`F2b q�+?bimK mMi2` a2H2FiBQMb@
/`m+F �mbx2B+?M2i2M rm`/2M KBi 2BM2` SBT2ii2MbTBix2 �m7;2MQKK2M- BM 8y µG
h`vTbBMf1.h� p2`2BMx2Hi mM/ BM 2BM2` 93 r2HH@a+?�H2 �mbTH�iiB2`iX "2B �mb@
`2B+?2M/2` EQM~m2Mx rm`/2M /B2 1BMx2HFHQM2 BM w2HHFmHim`~�b+?2M Ƀ#2`7Ƀ?`i
mM/ 2tT�M/B2`iX wm` G�M;x2BiH�;2`mM; rm`/2M �HB[mQib xm` E`vQFQMb2`pB2@
`mM; U9XRXkV �M;2H2;iX

9Xk >BbiQ+?2KBb+?2 J2i?Q/2M

9XkXR �M72`iB;mM; pQM E`vQ@ mM/ 7`22@~Q�iBM;@a+?MBii2M

:2r2#2b+?MBii2 Uj8µKV rm`/2M �M /2K JB+`QiQK aJ kyyy_ UG2B+�V /m`+?@
;27Ƀ?`iX >B2`7Ƀ` rm`/2M Km`BM2 P`;�M2 pQ`�# KBi 9 W S�`�7Q`K�H/2?v/ T2`@
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7mM/B2`i mM/ �m7 /2` >�Hi2pQ``B+?imM; /2b JBF`QiQKb �M;2#`�+?iX .�b JBF`Q@
iQK rm`/2 KBi h`Q+F2M2Bb r ?`2M/ /2b oQ`;�M;b /m`+?;2?2M/ ;2FɃ?HiX wm
b+?M2B/2M/2 P`;�M2 rm`/2M �m7 2BM2` a+?B+?i 8 W am+`Qb2 BM S?QbT?�iTmz2`
US"V �M;27`Q`2M mM/ BM jy W am+`Qb2 2BM;2#2ii2iX .B2 a+?MBii2 Uj8µKV rm`@
/2M KBi 2BM2K SBMb2H pQ`bB+?iB; BM 2BM2 k9@r2HH SH�ii2 Ƀ#2`7Ƀ?`i mM/ FQMMi2M
K2?`2`2 qQ+?2M #2B 9◦* BM S" KBi yXyk W L�@�xB/ ;2H�;2`i r2`/2MX

9XkXk �H+B�M@"H�m 6 `#mM; pQM :2r2#2b+?MBii2M

�H+B�M@"H�m 7 `#i #2B T> R@k-8 b2H2FiBp bmH7�iB2`i2 :HvFQb�KBMQ;HvF�M2 rB2
>2T�`�MbmH7�i mM/ *?QM/`QBiBMbmH7�iX .m`+? q�bb2`HƺbHB+?F2Bi /2` :�:b rm`@
/2 F2BM2 S2`7mbBQM /2` hB2`2 /m`+?;27Ƀ?`iX L�+? P`;�M2MiM�?K2 rm`/2M
/B2b2 bQ7Q`i BM E`vQbi�i@GƺbmM; 2BM;2#2ii2i mM/ BM ~ɃbbB;2K S`QT�M 2BM;2@
7`Q`2MX .B2 8µK /B+F2M a+?MBii2 rm`/2M �m7 2BM2M P#D2Fii` ;2` �m7;2xQ;2M
mM/ bQ7Q`i KBi 2BM2K 6ƺM ;2i`Q+FM2iX :2i`Q+FM2i2 :2r2#2 rm`/2M jy KBM
#2B _h BM /2` �H+B�M@"H�m@GƺbmM; BMFm#B2`iX 6Ƀ` /B2 :2;2M7 `#mM; pQM *v@
iQTH�bK� mM/ /2K w2HHF2`M rm`/2M /B2 P#D2Fii` ;2` 7Ƀ` Ry KBM #2B _h BM
/2` E2`M2+?i`Qi@GƺbmM; BMFm#B2`iX �Mb+?HB2Ľ2M/ rm`/2M /B2 :2r2#2 KBii2Hb
2BM2` �HFQ?QH`2B?2 UdyW- 3yW- NyW- N8W- RyyWV 7Ƀ` D2r2BHb jy KBM #2B _h
/2?v/`B2`iX 1BM aTɃHpQ`;�M; BM svHQH 2Mi72`Mi2 /2M �HFQ?QHX �#b+?HB2Ľ2M/
FQMMi2 /�b KQmMiBM; BM .Ss 2`7QH;2M mM/ ɃXLX #2B _h ;2i`Q+FM2i r2`/2MX
a�m`2 bmH7�iB2`i2 EQKTQM2Mi2M /2` w2HH2 r2`/2M #H�m- w2HHF2`M2 TBMF@`Qi mM/
/�b *viQTH�bK� ?2HH@TBMF ;27 `#iX

�H+B�M@"H�m@GƺbmM;, RW �H+B�M@"H�m BM yXRJ a�Hxb m`2
E2`M2+?i`Qi@GƺbmM;, yXR ; E2`M2+?i`Qi- 8; �H2UaP4V3

�m7 Ryy KG >2P �mzɃHH2M

9XkXj AKKmM~mQ`2bx2Mx �M :2r2#2b+?MBii2M

:2r2#2b+?MBii2 U9XkXRV rm`/2M KBii2Hb 2BM2b SBMb2Hb BM 2BM2 k9@r2HH SH�ii2
i`�Mb72`B2`i mM/ /`2B7�+? KBi S" ;2r�b+?2MX aQrQ?H /B2 S2`K2�#BHBbB2`mM;-
�Hb �m+? "HQ+FB2`mM; mMbT2xB}b+?2` "BM/mM;bbi2HH2M- 2`7QH;i2 /m`+? AMFm#�@
iBQM BM "HQ+FBM;@GƺbmM; 7Ƀ` k ? #2B _hX �Mb+?HB2Ľ2M/ rm`/2M /B2 a+?MBii2
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KBi S`BK `�MiBFƺ`T2` UjXdXRV BM "HQ+FBM;@GƺbmM; ɃXLX #2B 9 ◦* BMFm#B2`iX �K
7QH;2M/2M h�; rm`/2M /B2 a+?MBii2 /`2B7�+? BM q�b+?@GƺbmM; ;2r�b+?2M mM/
KBi 2BM2K �H2t�ȶ 6HmQ`@;2FQTT2Hi2M a2FmM/ `�MiBFƺ`T2` UjXdXj- R,kyyy BM
q�b+?@GƺbmM;V 7Ƀ` k ? #2B _h BMFm#B2`iX .B2 a+?MBii2 rm`/2M xr2BK�H KBi
S"a ;2r�b+?2M mM/ xm` 6 `#mM; /2` w2HHF2`M2 7Ƀ` Ry KBM BM .�SA UR,RyyyV
BMFm#B2`iX L�+? 2BM2K r2Bi2`2M q�b+?b+?`Bii KBi S"a FQMMi2M /B2 :2r2#2@
b+?MBii2 �m7 2BM2K P#D2Fii` ;2` �m7;2i`�;2M mM/ KBi JQrBQHf.�#+Q }tB2`i
r2`/2MX

"HQ+FBM;@GƺbmM;, yXR J S?QbT?�iTmz2` US"V- yX8 W hs@Ryy
9 W wB2;2M@a2`mK

q�b+?@GƺbmM;, yXR J S?QbT?�iTmz2` US"V- yXk8 W hs@Ryy

9XkX9 �FiBp2 S2`7mbBQM KBi S�`�7Q`K�H/2?v/

.B2 J�mb rm`/2 KBi 2BM2` GƺbmM; �mb yXe8 K; E2i�KBM- yXRj K; svH�xBM
bQrB2 yXyk K; �+2T`QK�xBM T`Q Ry ; Eƺ`T2`;2rB+?i mMi2` L�`FQb2 ;2b2ixiX
L�+? +�X Ry KBM Bbi /B2 J�mb a+?K2`x@ mM/ _2�FiBQMb7`2BX .2` h?Q`�t rm`/2
;2ƺzM2i mM/ 2BM2 6HɃ;2HF�MɃH2 BM /2M HBMF2M o2Mi`BF2H /2b >2`x2Mb 2BM;27Ƀ;iX
S"@?�HiB;2` Smz2` KBi R W S`Q+�BM rm`/2 KBi 2BM2` 6HB2Ľ;2b+?rBM/B;F2Bi
pQM Ry KGfKBM KBii2Hb 2BM2` SmKT2 BMDBxB2`iX aQ7Q`i BK �Mb+?Hmbb rm`/2 /2`
`2+?i2 o2Mi`BF2H KBi 2BM2` a+?2`2 ;2ƺzM2iX L�+? +�X 8 KBM U8y KGV rm`/2
/B2 q�b+?HƺbmM; /m`+? /B2 9 W S6�@6BtB2`HƺbmM; UBM S"V Q/2` e W :Hmi�`�H@
/2?v/ UBM S"V ;2r2+?b2Hi mM/ 7Ƀ` r2Bi2`2 8 KBM U8y KGV ;2TmKTiX 6BtB2`i2
P`;�M2 U>B`M- G2#2`- LB2`2 mM/ JBHxV FQMMi2M 2MiMQKK2M mM/ ɃXLX BM /2`
S2`7mbBQMbHƺbmM; #2B 9 ◦* ;2H�;2`iX �K M +?bi2M h�; rm`/2M /B2 P`;�M2 BM
jy W am+`Qb2 Ƀ#2`7Ƀ?`i mM/ 7Ƀ` 7`22@~Q�iBM;@a+?MBii2 U9XkXRV #2B 9 ◦* ;2H�@
;2`i r2`/2MX :Hmi�`�H/2?v/@}tB2`i2 J mb2 rm`/2 BK :�Mx2M BM 2BM 8y KG
6�HFQM Ƀ#2`7Ƀ?`i- KBi /2` S2`7mbBQMbHƺbmM; Ƀ#2`b+?B+?i2i mM/ 7Ƀ` GB+?i@ mM/
1H2Fi`QM2MKBF`QbFQT@�M�Hvb2M �M S`Q7X .`X _2M�i2 GɃHHK�MM@_�m+? UlMB@
p2`bBi i EB2HV p2`b+?B+FiX

9N
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9XkX8 S�bbBp2 S2`7mbBQM KBi S�`�7Q`K�H/2?v/

.B2 J�mb rm`/2 KBii2Hb x2`pBF�H2` .BbHQF�iBQM ;2QT72`i mM/ �M�HQ; xm 9XkX9
�mbb+?HB2ĽHB+? KBi S" T2`7mM/B2`iX .B2 P`;�M2 rm`/2M 2MiMQKK2M mM/ BM
9 W S6� BM S"a ɃXLX #2B 9◦* ;2H�;2`iX �Mb+?HB2Ľ2M/ 2`7QH;i2 /B2 AMFm#�iBQM
BM jy W am+`Qb2 #2B 9 ◦* #Bb /B2 P`;�M2 xmK "Q/2M /2b hm#2b ;2r�M/2`i
bBM/X

9XkXe L�+?r2Bb /2` H�+w@AMb2`iBQMbF�bb2ii2

.B2 .2i2FiBQM /2` BMb2`B2`i2M H�+w@E�bb2ii2 BM �`bF@EP@J mb2M rm`/2 Ƀ#2`
/2M lKb�ix pQM 8@"`QK@9@*?HQ`@j@AM/QtvH@β@.@:�H�+iQTv`�MQbB/ Us@:�HV
Ƀ#2` /B2 β@:�H�+iQbB/�b2@�FiBpBi i M�+?;2rB2b2MX .�#2B rm`/2M j8µK /B+F2
7`22@~Q�iBM; :2r2#2b+?MBii2 �M pQ`�# KBi S"a@T2`7mM/B2`i2M hB2`2M �M;2@
72`iB;iX .B2 S` T�`�i2 rm`/2M 7Ƀ` Ry KBM BM S2`K2�#BHBbB2`mM;bHƺbmM; BMFm@
#B2`iX �Mb+?HB2Ľ2M/ ɃXL #2B jd◦* BM s@:�H 6 `#2HƺbmM; 2MirB+F2HiX L�+?
1``2B+?2M /2` ;2rɃMb+?i2M 6 `#2BMi2MbBi i rm`/2 /B2 _2�FiBQM /m`+? K2?`@
K�HB;2b q�b+?2M KBi S"a ;2biQTTiX .B2 :2;2M7 `#mM; 2`7QH;i2 /m`+? AMFm@
#�iBQM BM 1QbBM@6 `#2HƺbmM; 7Ƀ` 8 KBM mM/ �Mb+?HB2Ľ2M/2b q�b+?2M BM S"aX
.B2 a+?MBii2 FQMMi2M MmM �m7 2BM2K P#D2Fii` ;2` �m7;2#`�+?i mM/ KBi 1BM@
/2+FK2/BmK .Ss }tB2`i r2`/2MX

S2`K2�#BHBbB2`mM;bHƺbmM;, yXR W L�i`BmK/2Qtv+?QH�i- yXk W h`BiQM s@Ryy
R W S�`�7Q`K�H/2?v/
yXk W :Hmi�`�H/2?v/ BM S"a

s@:�H 6 `#2HƺbmM;, k KJ J;*H2- 8 KJ E362U*LV6
8 KJ E462U*LV6
R K;fKG 8@"`QK@9@*?HQ`@j@AM/QtvH@
β@.@:�H�+iQTv`�MQbB/ Us@:�HV BM S"a

1QbBM 6 `#2HƺbmM;, yXk W UrfpV 1QbBM BM />2P

8y
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9XkXd o2`K2B/mM; pQM �miQ~mQ`2bx2Mx U[m2M+?BM;V

�miQ~mQ`2bx2Mx BM :2r2#2b+?MBii2M F�MM /m`+? �FFmKmH�iBQM pQM GBTQ7m@
b+BM �m7i`2i2MX >B2`/m`+? FQKKi 2b xm S`Q#H2K2M #2B AKKmM~mQ`2bx2Mx@mM/
6BHBTBM@6 `#mM;2MX .B2 �miQ~mQ`2bx2Mx H bbi bB+? /m`+? AMFm#�iBQM KBi /2`
Zm2M+?BM;@GƺbmM; KBMBKB2`2MX :2r2#2b+?MBii2 r2`/2M KBi /2` Zm2M+?BM;@
GƺbmM; 7Ƀ` jy KBM #2B _h BMFm#B2`i mM/ �Mb+?HB2Ľ2M/ /`2B7�+? KBi q�b+?@
GƺbmM; ;2r�b+?2MX �Mb+?HB2Ľ2M/ FƺMM2M /B2 :2r2#2b+?MBii2 rB2 #2b+?`B2#2M
U9XkX3V p2`�`#2Bi2i r2`/2MX

Zm2M+?BM;@GƺbmM;, R W "a�- yXR8 W :Hv+BM- yXyk W a�TQMBM BM S"a
q�b+?@GƺbmM;, S" KBi yXR W UpfpV h`BiQM s@Ryy

9XkX3 6BHBTBM@6 `#mM; pQM mMp2`2bi2`i2K *?QH2bi2`BM

6BHBTBM- 2BM �MiB#BQiBFmK T`Q/mxB2`i /m`+? ai`2TiQKv+2b bTTX- #BM/2i MB+?i
p2`2bi2`i2b *?QH2bi2`BM mM/ 2`Kƺ;HB+?i bQ /2bb2M L�+?r2Bb �m7 �FFmKmH�iBQMX
.B2 6BHBTBM@6 `#mM; rB`/ jy KBM #2B _h �m7 T2`K2�#BHBbB2`i2M :2r2#2b+?MBi@
i2M U9XjXRV- M�+? pQ`?2`B;2` AMFm#�iBQM BM Zm2M+?BM;@GƺbmM; /m`+?;27Ƀ?`iX
�Mb+?HB2Ľ2M/ rm`/2M /B2 a+?MBii2 /`2B7�+? KBi S"a ;2r�b+?2M mM/ KBi@
i2Hb JQrBQHf.�#+Q �K P#D2Fii` ;2` }tB2`iX .B2 �M�Hvb2 2`7QH;i2 �K G2B+�
.J8yyy" JBF`QbFQT BK .�SA E�M�H U6BHi2` "Sj9y@j3y- /B+?`QK�iBb+?2`
aTB2;2H- GS9k8 lMi2`/`Ƀ+FmM;b}Hi2`VX

6BHBTBM@GƺbmM;, R E`Bbi�HH 6BHBTBM BM 8yµG .JaP Hƺb2M
�m7 8yyµG KBi S" p2`/ɃMM2M

9XkXN .`2BTmMFi@"B2;2i2bi pQM EMQ+?2M

"2B 2BM2K .`2BTmMFi@"B2;2i2bi rB`/ /2` ;2b�Ki2 EMQ+?2M BM 2BM2` J�i2`B�H@
S`Ƀ7K�b+?BM2 #272biB;iX .2` EMQ+?2M rB`/ TmMFim2HH #2H�bi2i #Bb 2b xmK
"`m+? FQKKi U�##X N�VX .�#2B ?�M/2Hi 2b bB+? mK bi`mFim`K2+?�MBb+?2
h2bib /B2 K2+?�MBb+?2 1B;2Mb+?�7i2M pQM 62Km`FMQ+?2M Q/2` �M/2`2M H�M@
;2M EMQ+?2M #2biBKKiX wm "2;BMM /2b h2bib Bbi #2}M/2i bB+? /2` EMQ+?2M

8R
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BK 2MibT�MMi2M wmbi�M/ ULmHHTmMFip2`b+?B2#mM;VX .2` "2H�bimM;bTmMFi #2@
`Ƀ?`i /2M EMQ+?2M KBi 2BM2` FH2BM2M oQ`#2H�bimM; UIR LV- mK /2M EMQ@
+?2M �M P`i mM/ ai2HH2 xm ?�Hi2MX .2` "2H�bimM;bTmMFi #2r2;i bB+? �Mb+?HB2@
Ľ2M/ T`Q;`2bbBp M�+? mMi2M KBi xmM2?K2M/2` �m7;2#`�+?i2` E`�7i U6V mM/
o2`b+?B2#mM; U/VX G�bi@ mM/ o2`b+?B2#mM;br2`i2 r2`/2M r ?`2M/ /2b h2bib
�m7;2x2B+?M2i U�##X N"V .2` "B2;2i2bi rB`/ ? m}; BM EQK#BM�iBQM KBi FMQ@
+?2M;2QK2i`Bb+?2M 1B;2Mb+?�7i2M M�+? µ*h UE2`MbTBMiQKQ;`�T?B2V /m`+?@
;27Ƀ?`iX

�##BH/mM; N, o2`bm+?b�m7#�m 2BM2` .`2BTmMFi@"B2;2i2bi �M�Hvb2X U�V .2` xm mM@
i2`bm+?2M/2 EMQ+?2M rB`/ BM /2` o2`bm+?b�TT�`�im` �#;2H2;i mM/ KBi ;2`BM;2` oQ`#2H�@
bimM; IRL }tB2`iX .2` "2H�bimM;bTmMFi #2r2;i bB+? �Mb+?HB2Ľ2M/ T`Q;`2bbBp M�+? mMi2M
KBi xmM2?K2M/2` �m7;2#`�+?i2` E`�7i U6V mM/ o2`b+?B2#mM; U/V #Bb /2` EMQ+?2M#`m+?
�m7i`Bii U"V .B2 "2H�bimM;bFm`p2 Ub+?r�`xV ;B#i �mbFmM7i Ƀ#2` /2M K�tX E`�7i�m7r�M/
U6nK�tV- /B2 6H2tB#BHBi i /2b EMQ+?2M bQrB2 /B2 iQi�H2 /m`+?;27Ƀ?`i2 �`#2Bi UrQ`F iQ
7`�+im`2V #Bb 2b xmK EMQ+?2M#`m+? FQKKi UZm2HH2, JX CX aBHp�- kyReVX

9Xj JQH2FmH�`#BQHQ;Bb+?2@J2i?Q/2M

9XjXR S`BK2`@.2bB;M

.B2 1`bi2HHmM; pQM bT2xB}b+?2M S`BK2`M b2ixi /B2 E2MMiMBb /2` FQ/B2`2M/2M
+.L�@a2[m2Mx /2b S`Qi2BM pQ`�mbX .B2 Zm2HH2 ?B2`7Ƀ` bi2HHi /�b L�iBQM�H *2M@
i2` 7Q` "BQi2+?MQHQ;v AM7Q`K�iBQM UL*"Ac ?iiT,ffrrrXM+#BXMHKXMB?X;QpV
/�`X J2`FK�H2 rB2 �mb`2B+?2M/2` :*@:2?�Hi- o2`?BM/2`mM; pQM >�B`TBM@
ai`mFim`2M bQrB2 a2H#bi@- Q/2` >2i2`Q/BK2`BbB2`mM;2M rm`/2M KBi >BH72 /2b

8k
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QMHBM2 hQQHb PHB;Q �M�Hvx2` jXR U?iiT,ff2mXB/i/M�X+QKf+�H+f�M�Hvx2`V
Ƀ#2`T`Ƀ7i mM/ QTiBKB2`iX
S`BK2` 7Ƀ` /B2 [S*_@�M�Hvb2 U9XjX8V rm`/2M �M?�M/ 1KT72?HmM;2M /2b
>2`bi2HH2`@EBib UjXeV 2`bi2HHiX lK 2BM2 2{xB2Mi2 mM/ bT2xB}b+?2 �KTHB}F�@
iBQM xm 2`Kƺ;HB+?2M rm`/2M S*_@S`Q/mFi2 KBi 2BM2` G M;2 pQM kyy@k8y #T
2`x2m;iX 6Q`r�`/@ mM/ `2p2`b2@S`BK2` rm`/2M KBi 2BM2` G M;2 pQM R3@kk
LmFH2QiB/2M mM/ 2BM2` >v#`B/BbB2`mM;bi2KT2`�im` pQM 83@ek ◦* FQMxBTB2`iX
.B2 S`BK2`#BM/mM; 2`7QH;i2 1tQM@Ƀ#2`bT�MM2M/X L�+? /m`+?;27Ƀ?`i2` [S@
*_ rm`/2 bQrQ?H /2` a+?K2HxTmMFi /2b S`Q/mFib- �Hb �m+? /�b �m7i`2i2M
Mm` 2BM2b bT2xB}b+?2M S`Q/mFib BK �;�`Qb2@:2H Ƀ#2`T`Ƀ7iX wm` "2bi iB;mM;
rm`/2M �HH2 S`Q/mFi2 b2[m2MxB2`iX

9XjXk SQHvK2`�b2@E2ii2M`2�FiBQM US*_V

.B2 SQHvK2`�b2@E2ii2M`2�FiBQM UTQHvK2`�b2 +?�BM `2�+iBQM- Fm`x, S*_V Bbi
2BM2 2z2FiBp2 ;2Mi2+?MQHQ;Bb+?2 J2i?Q/2- #2B r2H+?2` Ƀ#2` 2MxvK�iBb+?2 �K@
THB}F�iBQM 2BM2b ;2bm+?i2M :2M�#b+?MBiib BM �m72BM�M/2` 7QH;2M/2M wvFH2M
2BM2 ;`QĽ2 EQTB2Mx�?H �KTHB}xB2`i r2`/2M F�MM UJmHHBb 2i �HX- RN3eVX >B2`#2B
FQKKi 2BM2 .L�@SQHvK2`�b2 /2b i?2`KQT?BH2M "�Fi2`BmKb h?2`Kmb �[m�@
iB+mb Uh�[@SQHvK2`�b2V xmK 1BMb�ix- r2H+?2 2BM _2�FiBQMbQTiBKmK #2B dk ◦*
�m7r2BbiX wm/2K r2`/2M xr2B S`BK2` #2MƺiB;i- R8 #Bb 9y H�M;2 LmFH2QiB/2-
r2H+?2 KBi ~�MFB2`2M/2M a2[m2Mx2M �m7 #2B/2M ai` M;2M ?v#`B/BbB2`2MX

h�#2HH2 9, wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b UoQHX k8µGVX

wmb�KK2Mb2ixmM; oQHmK2M UµGV
E�S� >B6B kt RkX8
6Q`r�`/ S`BK2` R
_2p2`b2 S`BK2` R

.JaP RXk8
h2KTH�i2 ky M;

>2P 3Xk8

8j
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h�#2HH2 8, S`Q;`�KK xm` �KTHB}F�iBQM 2BM2b .L�@�#b+?MBiib BK h?2`KQ+v+H2`X

a+?`Bii wvFH2Mx�?H h2KT2`�im` .�m2`
R R N8◦* k KBM
k jy N3◦* ky b2+

ey@d8◦* jy b2+
dk◦* R KBMfF#

j @ dk◦* 9 KBM
9 @ 3◦* ∞

.2` 2`bi2 a+?`Bii /2` S*_@_2�FiBQM #2bi2?i BK 1`?Bix2M /2b �Mb�ix2b �m7
N8◦*- rQ/m`+? 2b xm` .2M�im`B2`mM; /2` .L�@ai` M;2 FQKKiX .2` _2�FiB@
QMb�Mb�ix rB`/ �m7 8y@dy ◦* �#;2FɃ?Hi- rQ#2B /B2 ;2M�m2 h2KT2`�im` pQK
:*@:2?�Hi /2` S`BK2` �#? M;iX .B2 S`BK2` ?v#`B/BbB2`2M KBi /2M FQKTH2@
K2Mi `2M a2[m2Mx2M /2` .L�@1BMx2Hbi` M;2X "2B dk ◦* `2THBxB2`i /B2 h�[@
SQHvK2`�b2 /B2 2MibT`2+?2M/2M :2M�#b+?MBii2 /m`+? >BMxm7Ƀ;2M pQM LmFH2Q@
iB/i`BT?QbT?�i2M U/LhSbV �M /�b jǶ@1M/2 /2` S`BK2`- rQ#2B /2` FQKTH2K2M@
i `2 .L�@1BMx2Hbi`�M; �Hb J�i`Bx2 /B2MiX .m`+? 1`?Bix2M �m7 N8 ◦* rB`/ /B2
.BbbQxB�iBQM /2` SQHvK2`�b2 bQrB2 2BM2 2`M2mi2 .2M�im`B2`mM; /2b .QTT2H@
bi`�M;2b 2``2B+?iX 1BM bQH+?2` wvFHmb �mb .2M�im`B2`mM;- S`BK2`@>v#`B/BbB2@
`mM; mM/ L2mbvMi?2b2 2BM2b .QTT2Hbi`�M;2b rB`/ jy@j8 t rB2/2`?QHi- rQ#2B
bB+? �# /2K pB2`i2M wvFHmb /B2 �Mx�?H �M :2MFQTB2M 2tTQM2MiB2HH 2`?ƺ?iX

9XjXj Jmi�;2M2b2@S*_

"2B /2` Jmi�;2M2b2@S*_ ?�M/2Hi 2b bB+? mK 2BM2 2{xB2Mi2 J2i?Q/2 BM 2B@
M2K SH�bKB/ bT2xB}b+? Jmi�iBQM2M rB2 SmMFiKmi�iBQM2M- Q/2` .2H2iBQM2M
2BMxm7Ƀ?`2M- Q?M2 /�b �m7r M/B;2 EHQMB2`mM;bb+?`Bii2 MQir2M/B; bBM/X .�@
#2B FQKKi /B2 S7m@SQHvK2`�b2- 2BM2 .L�@SQHvK2`�b2 �mb /2K i?2`KQT?BH2M
�`+?�2mK Tv`Q++Q+mb 7m`BQbmb xmK 1BMb�ix- r2H+?2 2BM2 ?ƺ?2`2 h?2`KQbi�@
#BHBi i �Hb /B2 h�[@SQHvK2`�b2 �m7r2Bbi mM/ Ƀ#2` 2BM2 #2bQM/2`2 EQ``2Fim`H2@
b27mMFiBQM p2`7Ƀ;iX 6Ƀ` /B2 _2�FiBQM r2`/2M xr2B S`BK2` #2MƺiB;i- /B2 #2B/2
/B2 ;2rɃMb+?i2 Jmi�iBQM 2Mi?�Hi2M mM/ KBi /2`b2H#2M a2[m2Mx /2` FQKTH2@
K2Mi `2M ai` M;2 ?v#`B/BbB2`2MX oQ`�mbb2ixmM; Bbi- /�bb /B2 S`BK2` xrBb+?2M
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k8 mM/ 98 "�b2MT��`2 H�M; bBM/- /B2 Jmi�iBQM bB+? BM /2` JBii2 /2` a2[m2Mx
#2}M/2i mM/ /B2 a+?K2Hxi2KT2`�im` #2B 2ir� d3◦* HB2;iX
.B2 o2`H M;2`mM; /2` S`BK2` 2MiH�M; /2` ;2b�Ki2M SH�bKB/b2[m2Mx T`Q/m@
xB2`i hQ+?i2`TH�bKB/2 KBi Qz2M2M 1M/2M- r2H+?2 /B2 ;2rɃMb+?i2 Jmi�iBQM
2Mi?�Hi2MX L�+? 2ir� k8 �KTHB}F�iBQMbxvFH2M rB`/ /�b _2�FiBQMb;2KBb+? 2B@
M2K o2`/�m KBi /2` 1M/QMmFH2�b2 .TMR UjXRjV mMi2`xQ;2MX .TMR 2`F2MMi /B2
a2[m2Mx 8Ƕ@:�h*@jǶ mM/ Bbi bT2xB}b+? 7Ƀ` K2i?vHB2`i2 mM/ ?2KBK2i?vHB2`i2
.L� �mb "�Fi2`B2MX aQKBi r2`/2M Mm` /B2 mMp2` M/2`i2M 1Hi2`M@SH�bKB/2
p2`/�miX 6Ƀ` /2M o2`/�m KBi .TMR rm`/2M M�+? /2K S*_@G�m7 RµG .TMR
xmK S*_@�Mb�ix ;2;2#2M mM/ R ? #2B jd ◦* BMFm#B2`iX

h�#2HH2 e, S`Q;`�KK xm` �KTHB}F�iBQM r ?`2M/ 2BM2` Jmi�;2M2b2X

a+?`Bii wvFH2Mx�?H h2KT2`�im` .�m2`
R R N8◦* k KBM
k jy N3◦* ky b2+

ey@d8◦* jy b2+
dk◦* R KBMfF#

j @ dk◦* 9 KBM
9 @ 3◦* ∞

9XjX9 EQHQMB2@S*_

.B2 J2i?Q/2 /2` EQHQMB2@S*_ /B2Mi /2` b+?M2HH2M ɂ#2`T`Ƀ7mM; /2b EHQMB2@
`mM;2`7QH;bX .�#2B rB`/ 2BM2 "�Fi2`B2M@1BMx2HFQHQMB2 �mb /2` �;�`@SH�ii2 2Mi@
MQKK2M mM/ BM 2BM2M 72`iB; �M;2b2ixi2M S*_@_2�FiBQMb�Mb�ix 2BM;2#`�+?iX
1b 7QH;i /B2 �KTHB}F�iBQM /2` 2Mi?�Hi2M2M .L� T2` S*_- Q?M2 /�b xmpQ` 2BM2
�m7`2BMB;mM; /2` SH�bKB/@.L� 2`7QH;iX .B2 BM /2M "�Fi2`B2Mx2HH2M 2Mi?�Hi2@
M2 .L� rB`/ r ?`2M/ /2` BMBiB�H2M 1`?BixmM; �m7 N8 ◦* 7`2B;2b2ixiX wmM +?bi
rB`/ 2BM S*_@J�bi2`KBt KBi 2BM2K :2b�KipQHmK2M pQM kyµG pQ`#2`2Bi2iX
JBi 2BM2` bi2`BH2M ƹb2 rB`/ 2BM h2BH 2BM2` 1BMx2HFQHQMB2 pQM 2BM2` �;�`@SH�ii2
2MiMQKK2M mM/ BM /2M S*_@�Mb�ix �mb;2bi`B+?2MX �Mb+?HB2Ľ2M/ F�MM /2`
_2bi /2` 1BMx2HFQHQMB2 xmK �MBKT72M 2BM2` 8 KG ɃXLX EmHim` p2`r2M/2i r2`@
/2MX
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h�#2HH2 d, wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b UoQHX k8 µGVX

wmb�KK2Mb2ixmM; oQHmK2M UµGV
E�S� >B6B kt RkX8
6Q`r�`/ S`BK2` R
_2p2`b2 S`BK2` R

.JaP RXk8
h2KTH�i2 ky M;

>2P 3Xk8

h�#2HH2 3, S`Q;`�KK xm` �KTHB}F�iBQM 2BM2b .L�@�#b+?MBiib BK h?2`KQ+v+H2`X

a+?`Bii wvFH2Mx�?H h2KT2`�im` .�m2`
R R N8◦* k KBM
k jy N3◦* ky b2+

ey@d8◦* jy b2+
dk◦* R KBMfF#

j @ dk◦* 9 KBM
9 @ 3◦* ∞

8e
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9XjX8 Zm�MiBi�iBp2 S*_

6Ƀ` /2M [m�MiBi�iBp2M L�+?r2Bb pQM h`�MbF`BTi2M rB`/ /B2 [m�MiBi�iBp2 S*_
U[S*_V p2`r2M/2iX .B2b2 J2i?Q/2 2`Kƺ;HB+?i /B2 /B`2Fi2 .2i2FiBQM pQM
S*_@S`Q/mFi2M BM 1+?ix2BiX q ?`2M/ /2` GQ;@HBM2�`2M S?�b2 /2` _2�FiB@
QM H�;2`M bB+? 6HmQ`2bx2Mx7�`#biQz2 �M /B2 wB2H@.L�X .�b 2Mibi�M/2M2 aB@
;M�H FQ``2HB2`i [m�MiBi�iBp KBi /2` J2M;2 /2b 2BM;2b2ixi2M +.L�@i2KTH�i2b
US7�|- kyydVX AM /2M ?B2` /m`+?;27Ƀ?`i2M 1tT2`BK2Mi2M rm`/2 au"_ :`22M
A p2`r2M/2iX .B2b2` MB+?i ;2FQTT2Hi2 6HmQ`2bx2Mx7�`#biQz #BM/2i �M D2/2
�`i pQM /QTT2Hbi` M;B;2` .L� U/b.L�V mM/ H�;2`i bB+? r ?`2M/ /2` �K@
THB}F�iBQM �M /B2 /b.L� 2BM UJQ``BbQM 2i �HX- RNN3VX JBi D2/2K p2`H�m@
72M/2M S*_@wvFHmb bi2B;i /B2 ;2K2bb2M2 6HmQ`2bx2MxBMi2MbBi i- /B2 ;2;2M
/B2 wvFH2Mx�?H /�`;2bi2HHi rB`/X .2` o2`H�m7 2BM2` S*_ Bbi BM /`2B S?�@
b2M ;2i2BHiX 1BM2 7`Ƀ?2 S?�b2- 2BM2 2tTQM2MiB2HH2 S?�b2 UGQ; S?�b2V mM/
2BM2 SH�i2�m@S?�b2X AM /2M ?B2` /m`+?;27Ƀ?`i2M `2H�iBp2M :2M2tT`2bbBQMb@
i2bib M�+? /2K ∆∆@o2`7�?`2M- rB`/ xm` LQ`K�HBbB2`mM; /2` q2`i2 2BM bQ;X
?Qmb2F22TBM;@;2M 2BM;2b2ixiX >B2`#2B ?�M/2Hi 2b bB+? mK :Hv+2`BM�H/2?v/@j@
S?QbT?�i@.2?v/`Q;2M�b2 U:�S.>VX 6Ƀ` /B2 [S*_@_2�FiBQM2M rm`/2M J�@
bi2`@JBt2 2`bi2HHiX wm D2/2K �Mb�ix rm`/2 RµG +.L� KBi 2BM2` R,Ry o2`/ɃM@
MmM; 2BM;2b2ixiX .B2 [S*_ rm`/2 KBi 2BM2K GB;?i+v+H2` /2` 6B`K� _Q+?2
/m`+?;27Ƀ?`iX

h�#2HH2 N, wmb�KK2Mb2ixmM; /2b J�bi2`KBt 7Ƀ` [S*_ U8yµGVX

wmb�KK2Mb2ixmM; oQHmK2M UµGV
h2KTH�i2 9X8

S`BK2` � URy µJV yX3
S`BK2` " URy µJV yX3
au"_@:`22M@JBt k8

>2P R3XN

8d
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9XjXe �;�`Qb2@:2H2H2Fi`QT?Q`2b2

.B2 M�+? 2BM2` S*_@_2�FiBQM Q/2` 2BM2K _2bi`BFiBQMbp2`/�m 2`?�Hi2M2M .L�@
6`�;K2Mi2 r2`/2M /m`+? �;�`Qb2@:2H2H2Fi`QT?Q`2b2 �m7;2i`2MMiX �m7;`mM/
B?`2` M2;�iBp2M G�/mM; #2r2;i bB+? .L� BK aT�MMmM;b72H/ BM _B+?imM; /2`
�MQ/2X "2BK G�m7 /m`+? /�b :2H r2`/2M ;`ƺĽ2`2 6`�;K2Mi2 bi `F2` xm@
`Ƀ+F;2?�Hi2M �Hb FH2BM2`2- bQ /�bb bB+? 2BM2 ;`ƺĽ2M�#? M;B;2 �m7i`2MMmM;
/2` 6`�;K2Mi2 2`;B#i UGQiibT2B+? 2i �HX- kyyRVX .B2 G�m~ M;2 2BM2b 6`�;@
K2Mi2b 2MibT`B+?i /2K M2;�iBp /2F�/Bb+?2M GQ;�`Bi?Kmb b2BM2b JQH2FmH�`;2@
rB+?ibX .B2 h`2MMmM;b2{xB2Mx ? M;i r2Bi2`?BM pQM /2K :2?�Hi �M �;�`Qb2
�#- /2` ivTBb+?2`r2Bb2 BK "2`2B+? pQM yX8 W@kX8 W HB2;iX >B2`/m`+? r2`/2M
:2H2 KBi mMi2`b+?B2/HB+?2` SQ`2M;`ƺĽ2 2`?�Hi2MX wmM +?bi rm`/2 �;�`Qb2 BM
Rt h�1@Smz2` KBi 2BM2` EQMx2Mi`�iBQM pQM yX3 W@k W UrfpV /m`+? 1`?Bi@
x2M BM /2` JBF`Qr2HH2 ;2HƺbiX .m`+? wm;�#2 pQM 1i?B/BmK#`QKB/ UR µ;fKG
1M/FQMx2Mi`�iBQMV- r2H+?2b BM /B2 .L�@6m`+?2 BMi2`F�HB2`i- rB`/ /B2 .2@
i2FiBQM /2` 6`�;K2Mi2 BK lo@GB+?i 2`Kƺ;HB+?iX .B2 ~ɃbbB;2 �;�`Qb2HƺbmM;
rm`/2 BM 2BM2M :2Hb+?HBii2M ;2;2#2M mM/ KBii2Hb 2BM2b E�KK2b S`Q#2Mi�@
b+?2M BM /�b :2H K�MBTmHB2`iX L�+?/2K /�b :2H �mb;2? `i2i r�`- rm`/2M /B2
.L�@S`Q#2M KBi et .L�@S`Q#2MTmz2` p2`KBb+?i mM/ BM /B2 S`Q#2Mi�b+?2M
TBT2iiB2`iX wm` "2biBKKmM; /2` :`ƺĽ2 /2` .L�@ 6`�;K2Mi2 rm`/2 2BM .L�@
:`ƺĽ2Mbi�M/�`/ �m7;2i`�;2MX 1b rm`/2 2BM2 aT�MMmM; pQM 3y o 7Ƀ` 98 KBM
�M;2H2;iX AK lo@GB+?i x2B;i 1i?B/BmK#`QKB/ 6HmQ`2bx2Mx- bQ /�bb /B2 .L�@
6`�;K2Mi2 bB+?i#�` r2`/2MX 6Ƀ` �M�HviBb+?2 wr2+F2 rm`/2M 8yy M;@Rµ; .L�
2BM;2b2ixiX 6Ƀ` T` T�`�iBp2 :2H2 rm`/2M 2ir� kX8 µ; .L� �m7;2i`�;2MX wm`
q2Bi2`p2`r2M/mM; 7Ƀ` 2BM2 EHQMB2`mM; Q/2` a2[m2MxB2`mM; rm`/2M /B2 .L�@
"�M/2M KBi 2BM2` lo@>�M/H�KT2 bB+?i#�` ;2K�+?i mM/ KBi 2BM2K aF�HT2HH
�mb;2b+?MBii2MX �mb /2K .L�@?�HiB;2M �;�`Qb2@aiɃ+F rm`/2 KBi >BH72 2BM2b
.L�@1ti`�FiBQMbFBib UjXeV /B2 .L� BbQHB2`iX

9XjXd �M�Hvb2 pQM .L�@6`�;K2Mi2M M�+? _2bi`BFiBQMbp2`/�m

"�Fi2`B2HH2 _2bi`BFiBQMb2M/QMmFH2�b2M /2b hvTb AA 2`F2MM2M #2biBKKi2- K2Bbi
T�HBM/`QKBb+?2 .L�@a2[m2Mx2M mM/ bT�Hi2M /2M .L�@.QTT2Hbi`�M; BMM2`@
?�H# /2` 1`F2MMmM;bb2[m2MxX AM �#? M;B;F2Bi /2b p2`r2M/2i2M 1MxvKb 2Mi@
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bi2?2M ;H�ii2 Q/2` Ƀ#2`? M;2M/2 1M/2MX 1BM �M�HviBb+?2` _2bi`BFiBQMbp2`@
/�m pQM SH�bKB/2M rm`/2 xm` ɂ#2`T`Ƀ7mM; /2` 2`7QH;`2B+?2M GB;�iBQM pQM
.L�@6`�;K2Mi2M KBi yX8 µ; SH�bKB/@.L� mMi2` 1BMb�ix pQM yX8 µG /2`
D2r2BHB;2M _2bi`BFiBQMb2M/QMmFH2�b2 r ?`2M/ 2BM2b EHQMB2`mM;b2tT2`BK2Mib
/m`+?;27Ƀ?`iX .B2 AMFm#�iBQMb/�m2` #2i`m; ;2rƺ?MHB+? ey KBM #2B /2` 7Ƀ`
/�b 1MxvK �M;2;2#2M2M QTiBK�H2M _2�FiBQMbi2KT2`�im`X 6Ƀ` /2M T` T�`�@
iBp2M _2bi`BFiBQMbp2`/�m BK _�?K2M 2BM2b EHQMB2`mM;b2tT2`BK2Mib rm`/2M
k@jµ; SH�bKB/@.L� #xrX #Bb xm j8µG 2BM2b S*_@�Mb�ix2b xmb�KK2M KBi
D2 RµG /2` _2bi`BFiBQMb2MxvK2 2BM;2b2ixi mM/ /2` �Mb�ix ɃXLX BMFm#B2`iX
q2MM Kƺ;HB+?- rm`/2 2BM .QTT2Hp2`/�m /m`+?;27Ƀ?`i- #2B /2K /2M �Mb i@
x2M xr2B mMi2`b+?B2/HB+?2 _2bi`BFiBQMb2MxvK2 x2Bi;H2B+? xm;2b2ixi rm`/2MX AK
�Mb+?Hmbb 2`7QH;i2 2BM2 .2T?QbT?Q`vHB2`mM; /2` 8Ƕ@SP4@:`mTT2M /m`+? 1BM@
b�ix /2` �Mi�`FiBb+?2M S?QbT?�i�b2- mK _2HB;�iBQMb`2�FiBQM2M /2` SH�bKB/2
xm p2`?BM/2`MX :2K Ľ >2`bi2HH2`�M;�#2M rm`/2 /2M �Mb ix2M #2B "2/�`7
#QpBM2b a2`mK�H#mKBM U"a�V xm;2;2#2M bQrB2 /B2 �Hb Ry t EQMx2Mi`�i KBi@
;2HB272`i2M Smz2`HƺbmM;2M p2`r2M/2i- mK QTiBK�H2 _2�FiBQMb#2/BM;mM;2M xm
;2r ?`H2Bbi2MX

9XjX3 �m7`2BMB;mM; pQM .L� �mb �;�`Qb2@:2H2M

.B2 �m7`2BMB;mM; pQM S*_@S`Q/mFi2M mM/ SH�bKB/@.L� �mb �;�`Qb2;2H2M
M�+? pQ`�M;2;�M;2M2K T` T�`�iBp2 _2bi`BFiBQMbp2`/�m 2`7QH;i2 KBi 2BM2K
EBi xm` .L�@�m7`2BMB;mM;- /2K >B;? Sm`2 SH�bKB/ AbQH�iBQM EBi UZB�;2MV
;2K Ľ >2`bi2HH2`�Mr2BbmM;2MX .B2 .L� rm`/2 /m`+? 1`?Bix2M /2` �;�`Qb2
7`2B;2b2ixi mM/ M�+? o2`b2ix2M KBi .L�@"BM/2Tmz2` �m7 2BM2 aBHB+�@a mH2
;2;2#2MX L�+? /Bp2`b2M q�b+?b+?`Bii2M FQMMi2 /B2 .L� KBi ky@8y µG />2P
2HmB2`i r2`/2MX

9XjXN JBMBfJB/B@S` T�`�iBQM pQM SH�bKB/@.L�

.B2 �m7`2BMB;mM; pQM SH�bKB/@.L� BK JBMB@J�Ľbi�# 2`7QH;i2 �mb 8 KG@
ɂ#2`M�+?i@EmHim`2M i`�Mb7Q`KB2`i2` 1X +QHB mMi2` o2`r2M/mM; 2BM2b �m7`2BMB@
;mM;bFBi /2` 6B`K� ZB�;2M #xrX _Q+?2 ;2K Ľ >2`bi2HH2`�M;�#2MX "2B/2 EBib
K�+?2M bB+? /�b S`BMxBT /2` �HF�HBb+?2M Gvb2 xm Lmix2- #2B /2K /2` w2HH�m7@

8N
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b+?Hmbb KBi L�P>fa.a 2`7QH;iX AK �Mb+?Hmbb r2`/2M /B2 w2HHi`ɃKK2` mM/
/�b .2i2`;2Mx /m`+? wm;�#2 pQM E�HBmK�+2i�i BK a�m`2M �mb;27 HHi- r ?@
`2M/ /B2 SH�bKB/@.L� BM GƺbmM; #H2B#i mM/ �Mb+?HB2Ľ2M/ Ƀ#2` aBHB+�@a mH2M
�m7;2`2BMB;i r2`/2M F�MMX 6Ƀ` /B2 SH�bKB/@AbQH�iBQM BK JB/B@J�Ľbi�# rm`/2
/�b EBi /2` 6B`K� ZB�;2M ;2K Ľ >2`bi2HH2`�Mr2BbmM; p2`r2M/2iX 1b rm`/2M
bi�M/�`/K ĽB; 1X +QHB �mb 2BM2` Ryy KG ɂ#2`M�+?iFmHim` 2BM;2b2ixiX

9XjXRy a2[m2MxB2`mM; pQM .L�

.B2 a2[m2Mx 2BM2b �KTHB}xB2`i2M wB2H;2Mb rm`/2 /m`+? 2BM2 a2[m2MxB2`mM;b@
`2�FiBQM Ƀ#2`T`Ƀ7iX .B2 a2[m2MxB2`mM;b`2�FiBQM2M rm`/2M BM /2` b2[m2M+BM;
+Q`2 7�+BHBiv /2b *2"Bh2+ /2` lMBp2`bBi i "B2H272H/ M�+? /2K E2ii2M�##`m+?@
p2`7�?`2M M�+? a�M;2` /m`+?;27Ƀ?`i Ua�M;2`- RNddVX .B2 a2[m2MxB2`mM; 2BM2b
:2M2b 2`7QH;i /m`+? /B2 >2`bi2HHmM; mMi2`b+?B2/HB+? H�M;2` 6`�;K2Mi2- rQ#2B
/�b H2ixi2 LmFH2QiB/ 2BM2 bT2xB}b+?2 6HmQ`2bx2MxK�`FB2`mM; i` ;iX 6Ƀ` /B2
a2[m2MxB2`mM; rB`/ /B2 wB2H@.L� KBi 2BM2` .L�@SQHvK2`�b2 mM/ T�bb2M@
/2M S`BK2`M xmb�KK2M ;2;2#2MX .2K �Mb�ix r2`/2M M2#2M ;2rƺ?MHB+?2M
/LhSb r2Bi2`?BM kǶjǶ@.B/2bQtv@LhSb #2B;27Ƀ;iX .B/2bQtvMmFH2QiB/2 #2bBi@
x2M F2BM jǶ@P>@1M/2- bQ /�bb /B2 avMi?2b2 �##`B+?i- bQ#�H/ 2BM bQH+?2b Lm@
FH2QiB/ 2BM;2#�mi rB`/X >B2`/m`+? rB`/ 2BM ;2xB2Hi2`- bi�iBbiBb+? p2`i2BHi2` avM@
i?2b2�##`m+? ?2`pQ`;2`m72MX .B2 .B/2bQtvMmFH2QiB/2 ?�#2M /�`Ƀ#2` ?BM�mb
2BM2 6HmQ`2bx2MxK�`FB2`mM;- KBi /2` bB+? /B2 pB2` LmFH2Q#�b2M mMi2`b+?2B/2M
H�bb2M- /� D2/2b LmFH2QiB/ 2BM2 +?�`�Fi2`BbiBb+?2 6HmQ`2bx2Mx7�`#2 #2bBixiX
.�b bQ 2`?�Hi2M2 :2KBb+? KBi mMi2`b+?B2/HB+? H�M;2M 6`�;K2Mi2M rB`/ M�+?@
7QH;2M/ �m7;2`2BMB;i mM/ BM 2BM2` a2[m2MxB2`mM;bK�b+?BM2 mMi2`bm+?iX �K
1M/2 /2` ;`ƺĽ2M�#? M;B;2M �m7i`2MMmM; /m`+? 2BM SQHv�+`vH�KB/;2H r2`@
/2M /B2 6`�;K2Mi2 pQM 2BM2K 6HmQ`2bx2Mx/2i2FiQ` 2`7�bbi mM/ /B2 aB;M�H2 BM
2BM2 :2Mb2[m2Mx Ƀ#2`b2ixiX

9XjXRR GB;�iBQM pQM SH�bKB/@.L� mM/ .L�@6`�;K2Mi2M

wm` GB;�iBQM pQM .L�@6`�;K2Mi2M KBi 2BM2K HBM2�`BbB2`i2M SH�bKB/ rm`/2
/B2 h9@GB;�b2 2BM;2b2ixiX .B2b2 p2`FMɃT7i /B2 Qz2M2M 1M/2M 2BM2b SH�bKB/b
KBi /2M 1M/2M 2BM2b .L�@6`�;K2Mi2b BM 2BM2` �hS@�#? M;B;2M _2�FiBQMX

ey
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�Hb oQ`�mbb2ixmM; Kmbb /�b SH�bKB/ mM/ /�b xm HB;B2`2M/2 .L�@6`�;K2Mi
KBi B/2MiBb+?2M _2bi`BFiBQMb2MxvK2M ;2b+?MBii2M rQ`/2M b2BMX .B2b2b ;2M2@
`B2`i xm2BM�M/2` FQKT�iB#H2 1M/2MX .B2 �m7;2`2BMB;i2 o2FiQ`@.L� URy@8y M;V
rm`/2 KBi /2K j@e@7�+?2M KQH�`2K ɂ#2`b+?mbb �M �m7;2`2BMB;i2K .L�@
6`�;K2Mi ;2KBb+?i mM/ yX8µG h9@GB;�b2 xm;2b2ixiX .B2 2BM;2b2ixi2 J2M;2
�M �hS@?�HiB;2K Ry t h9@GB;�b2@Smz2` mM/ /B2 2BM;2b2ixi2 J2M;2 >2P `B+?@
i2i2 bB+? M�+? /2K o2`/ɃMMmM;b;`�/ /2` 2BM;2b2ixi2M .L�X hvTBb+?2`r2Bb2
#2i`m; /B2 �Mb�ix;`ƺĽ2 Ry@kyµGX .B2 �Mb ix2 rm`/2M ɃXLX #2B Re◦* BMFm@
#B2`iX

9XjXRk .2T?QbT?Q`vHB2`mM; pQM .L�@6`�;K2Mi2M

.m`+? .2T?QbT?Q`vHB2`mM; /2` .L� rB`/ /B2 _2HB;�iBQM 2BM2b Ƀ#2` _2bi`BFiB@
QMb2MxvK2 ;2b+?MBii2M2M .L�@6`�;K2Mib p2`?BM/2`iX >B2`#2B rB`/ KBi >BH72
/2` �Mi�`FiBb+?2M S?QbT?�i�b2 /B2 S?QbT�i;`mTT2 �K 8@�1M/2 /2b .L� 6`�;@
K2Mib 2Mi72`MiX .B2b2 Bbi 2bb2MiB2HH 7Ƀ` 2BM2 bTQMi�M2 _2HB;�iBQMX L�+? /2K
_2bi`BFiBQMbp2`/�m rB`/ RµG �Mi�`FiBb+?2 S?QbT?�i�b2 UL1"V bQrB2 RµG /2b
Ry t �M�`FiBb+?2 S?QbT?�i�b2@Smz2`b xm;2;2#2MX .2` �Mb�ix rB`/ #2B jd ◦*
7Ƀ` jy KBM BMFm#B2`iX wm` AM�FiBpB2`mM; /2` S?QbT?�i�b2@�FiBpBi i rB`/ /2`
�Mb�ix 7Ƀ` 8 KBM #2B dy ◦* 2`?BixiX

9XjXRj _L�@S` T�`�iBQM �mb J�mb;2r2#2M

.B2 _L�@S` T�`�iBQM rm`/2 M�+? oQ`b+?`B7i /2b >2`bi2HH2`b ZB�;2M mMi2`
o2`r2M/mM; /2` KBi;2HB272`i2M Smz2` /m`+?;27Ƀ?`iX .2` >2`bi2HH2` ;B#i /B2
wmb�KK2Mb2ixmM; /2` Smz2` MB+?i #2F�MMiX "2B /2K _Gh@Smz2` ?�M/2Hi
2b bB+? mK 2BM2M Gvb2Tmz2` mM/ #2B /2M Smz2`M _qR mM/ _S1 ?�M/2Hi
2b bB+? mK q�b+?Tmz2`X 1b rm`/2 �mbb+?HB2ĽHB+? _L�b2@7`2B2b J�i2`B�H p2`@
r2M/2i- bQrB2 �HH2 :2` i2 ɃXLX BM R J L�P> 2BM;2H2;iX aQrQ?H xmK aTɃH2M-
�Hb �m+? �Mb2ix2M rm`/2 .1S*@>2P p2`r2M/2iX 1b rm`/2M 8y K; 6`Bb+?@
;2rB+?i UG2#2`- LB2`2 mM/ JBHxV Q/2` R8y K; :2?B`M U:`QĽ@ mM/ EH2BM?B`MV
2BM;2b2ixiX .B2 >QKQ;2MBbB2`mM; 2`7QH;i2 BM 9 KG _Gh@Smz2` KBi RyµGfKG
β@J2`+�TiQ2i?�MQH BK lHi`� hm``�t U+�X 98 b2FVX .�b Gvb�i rm`/2 7Ƀ` Ry KBM
#2B 9yyy t ; Ry KBM x2Mi`B7m;B2`iX .2` ɂ#2`bi�M/ rm`/2 �#;2MQKK2M mM/ KBi

eR
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R oQHX dy W 1iP> UBM .1S*@>2PV p2`b2ixi- /m`+? SBT2iiB2`2M p2`KBb+?i mM/
xm` �m7`2BMB;mM; �m7 2BM2 _L2�bv@a mH2 ;2H�/2MX .B2 a mH2 rm`/2 8 KBM #2B
9yyy t ; #2B _h x2Mi`B7m;B2`i mM/ /2` .m`+?H�m7 p2`rQ`72MX .B2 a mH2 rm`/2
KBi k KG _qR Smz2` ;2r�b+?2M mM/ 8 KBM #2B 9yyy t ; x2Mi`B7m;B2`iX 6Ƀ`
/2M .L�b2 A o2`/�m rm`/2M kyµG .L�b2 A KBi R9yµG _.. Smz2` p2`@
KBb+?i- �m7 /B2 a mH2 TBT2iiB2`i mM/ R8 KBM #2B _h BMFm#B2`iX �Mb+?HB2Ľ2M/
rm`/2 /B2 a mH2 KBi k KG _qR Smz2` ;2r�b+?2M- 8 KBM #2B _h BMFm#B2`i
mM/ r2Bi2`2 8 KBM #2B 9yyyt ; x2Mi`B7m;B2`iX wmK q�b+?2M /2` a mH2 rm`/2M
kX8 KG _S1 �m7 /B2 a mH2 ;2;2#2M mM/ k KBM #2B 9yyyt ; x2Mi`B7m;B2`iX .2`
.m`+?H�m7 rm`/2 p2`rQ`72M mM/ /B2 a mH2 2`M2mi KBi kX8 KG _S1 Smz2` ;2@
r�b+?2MX .B2 MmM i`Q+F2M2 a mH2 rm`/2 �m7 2BM M2m2b 1HmiBQMbim#2 ;2b2ixi
mM/ RyyµG _L�b2@7`2B2b >2P �m7 /B2 a mH2 ;2;2#2MX L�+? R KBM AMFm#�iBQM
2`7QH;i2 /B2 1HmiBQM /2` _L� /m`+? w2Mi`B7m;�iBQM 7Ƀ` j KBM #2B 9yyy t ;X .B2
G�;2`mM; /2` _L� 2`7QH;i2 #2B @3y◦*X

9XjXR9 +.L� avMi?2b2

6Ƀ` /B2 +.L�@avMi?2b2 rm`/2 /�b Ba+`BTi +.L� avMi?2bBb EBi U"BQ_�/V
KBi 7`Bb+? BbQHB2`i2` _L� U9XjXRjV 2BM;2b2ixiX wm Rµ; _L� rm`/2M 9µG 8t
Ba+`BTi@JBt- RµG Ba+`BTi `2p2`b2 h`�MbF`BTi�b2 ;2;2#2M mM/ KBi Lm+H2�b2@
7`2B2K >2P �m7 kyµG �m7;27ɃHHiX .B2 S`Q#2M rm`/2M BK S*_@+v+H2` BK pQK
>2`bi2HH2` pQ`;2b+?`B2#2M2M S`Q;`�KK BMFm#B2`i Uh�#XRyVX .B2 +.L� rm`/2
#2B @3y◦* ;2H�;2`iX

h�#2HH2 Ry, +.L�@avMi?2b2 Ba+`BTi S`Q;`�KK U"BQ_�/VX

a+?`Bii h2KT2`�im` .�m2`
R jd ◦* 8 KBM
k 9k ◦* jy KBM
j 38 ◦* 8 KBM
9 3 ◦* ∞

ek
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9XjXR8 AbQHB2`mM; ;2MQKBb+?2` .L� �mb J�mb;2r2#2

.B2 AbQHB2`mM; ;2MQKBb+?2` .L� 2`7QH;i2 �mb "BQTbB2M /2b P?`b 2BM2` J�mbX
>B2`7Ƀ` rm`/2 /�b E�S� JQmb2 :2MQivTBM; >Qi ai�`i EBi US2[G�#V 2BM;2@
b2ixiX .�b xm 2ti`�?B2`2M/2 J�i2`B�H rm`/2 2MibT`2+?2M/ /2` >2`bi2HH2`�M;�@
#2M /2K 1ti`�FiBQMbKBt Uh�#XRRV xm;27Ƀ?`iX

h�#2HH2 RR, wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b xm` 1ti`�FiBQM ;2MQKBb+?2` .L�X

wmb�KK2Mb2ixmM; oQHmK2M UµGV
E�S� 2ti`�+iBQM 2MxvK2 k
E�S� 2ti`�+iBQM #mz2` Ry

>2P 33

.B2 S`Q#2M rm`/2M 7Ƀ` ky KBM #2B d8 ◦* ;2b+?Ƀii2Hi mM/ �Mb+?HB2Ľ2M/ 7Ƀ`
8 KBM #2B N8 ◦* BMFm#B2`iX .2` ɂ#2`bi�M/ URµGV FQMMi2 MmM 7Ƀ` /B2 :2MQiv@
TBbB2`mM; U9XjXRdV 2BM;2b2ixi r2`/2MX

9XjXRe EQMx2Mi`�iBQMb#2biBKKmM; pQM .L�

.B2 EQMx2Mi`�iBQMb#2biBKKmM; pQM SH�bKB/@.L� 2`7QH;i2 bT2Fi`QK2i`Bb+?
Ƀ#2` /2M L�MQ/`QT L.@RyyyX L�+? /2` _2BMB;mM; rm`/2 /B2 S?QiQx2HH2 xm@
M +?bi KBi /2K .L�@1HmiBQMbTmz2` ;22B+?iX 6Ƀ` /B2 J2bbmM; rm`/2M RX8µG
�m7;2`2BMB;i2b SH�bKB/ �m7 /B2 S?QiQx2HH2 TBT2iiB2`iX �mb /2` ;2K2bb2M2M �/@
bQ`TiBQM #2B key MK mM/ k3y MK FQMMi2 KBi >BH72 /2` aQ7ir�`2 /B2 .L�@
EQMx2Mi`�iBQM #2`2+?M2i r2`/2MX q2Bi2`?BM rm`/2 /2` q�`#m`;@ZmQiB2Mi
U�keyf�k3yV �M;2;2#2M- /2bb2M q2`i �m7b+?Hmbb Ƀ#2` /2M :`�/ �M S`Q@
i2BMp2`mM`2BMB;mM;2M ;B#iX .B2b2` bQHHi2 xrBb+?2M RX3 mM/ kXy HB2;2MX

9XjXRd :2MQivTBbB2`mM; pQM �`bF@EP@hB2`2M

.B2 :2MQivTBbB2`mM; 2`7QH;i2 M�+? >2`bi2HH2`�M;�#2M xm /2K E�S� :2@
MQivTBM; EBi /2` 6B`K� E�S�@"BQbvbi2KbX >B2`7Ƀ` rm`/2 /2` J�mb KBi@
i2Hb 2BM2b P?`bi�Mx2`b 2BM >�mi7`�;K2Mi 2MiMQKK2M mM/ BM 2BM 1TT2M/Q`7@
_2�FiBQMb;27 Ľ TH�ixB2`iX 1b rm`/2M kµG E�S� 2tT`2bb 2ti`�+i 2MxvK2 mM/
RyµG Ryt E�S� 2ti`�+i #mz2` xm;2;2#2M mM/ �m7 2BM :2b�KipQHmK2M pQM

ej
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RyyµG U>2PV ;2#`�+?iX .�b _2�FiBQMb;27 Ľ rm`/2 xmM +?bi Ry KBM #2B d8◦*
mM/ �Mb+?HB2Ľ2M/ 8 KBM #2B N8◦* BMFm#B2`iX AK �Mb+?Hmbb rm`/2 /B2 S`Q@
#2 9@8 b2+ ;2pQ`i2ti mM/ R KBM #2B RjXyyy `TK x2Mi`B7m;B2`iX .B2 2ti`�?B2`i2
.L� URµGV FQMMi2 Q?M2 r2Bi2`2 �m7�`#2BimM; xm` :2MQivTBbB2`mM; 2BM;2@
b2ixi r2`/2MX .B2 wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b F�MM h�#X Rk
2MiMQKK2M r2`/2MX

h�#2HH2 Rk, wmb�KK2Mb2ixmM; /2 S*_ xm` �`bF@:2MQivTBbB2`mM;X

wmb�KK2Mb2ixmM; oQHmK2M UµGV
E�S� k: :2MQivTBM; JBt kt RkX8

6Q`r�`/ S`BK2` RXk8
_2p2`b2 S`BK2` RXk8

.JaP RXk8
.L�@1ti`�FiBQM R

>2P 3

.B2 �KTHB}F�iBQM /2` S*_@6`�;K2Mi2 2`7QH;i2 M�+? 7QH;2M/2K S*_@S`Q;`�KK,

h�#2HH2 Rj, �KTHB}F�iBQM /2` S*_@S`Q/mFi2 7Ƀ` /B2 �`bF@:2MQivTBbB2`mM;X

a+?`Bii wvFH2Mx�?H h2KT2`�im` .�m2`
R R N8◦* j KBM
k N8◦* R8 b2+

jy ey◦* R8 b2+
dk◦* ky b2+

j @ dk◦* 3 KBM
9 @ 3◦* ∞

e9
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9X9 �`#2Bi2M KBi 1b+?2`B+?B� +QHB

9X9XR S` T�`�iBQM +?2KQFQKT2i2Mi2` 1b+?2`B+?B� +QHB

*?2KQFQKT2i2Mi2 1b+?2`B+?B� +QHB .>8α rm`/2M �M?�M/ /2` *�*H2 J2i?Q@
/2 M�+? a�K#`QQF mM/ _mbb2HH UkyyeV ;2M2`B2`iX G"@J2/BmK Uk8y KGV rm`/2
ɃXLX KBi 2BM2` .>8α@EmHim` BMQFmHB2`i mM/ #Bb xm 2BM2` P.600 pQM yX8 #2B
jd◦* mM/ kyy `TK FmHiBpB2`iX .B2 "�Fi2`B2M rm`/2M �Mb+?HB2Ľ2M/ Ry KBM �m7
1Bb ;2FɃ?Hi mM/ #2B 9yyy t ; URy KBM- 9◦*V ;22`Mi2iX .2` ɂ#2`bi�M/ rm`/2
p2`rQ`72M mM/ /B2 w2HH2M BM e8 KG 2BbF�Hi2K Ryy KJ J;*H2 �m7;2MQKK2MX
L�+? r2Bi2`2M 8 KBM rm`/2M /B2 w2HH2M 2`M2mi x2Mi`B7m;B2`i- /�b w2HHT2HH2i
BM Rj KG 2BbF�Hi2K Ryy KJ *�*H2 `2bmbT2M/B2`i mM/ ky KBM �m7 1Bb ;2FɃ?Hi
mM/ �#x2Mi`B7m;B2`iX .2` ɂ#2`bi�M/ rm`/2 �#2`K�Hb p2`rQ`72M mM/ /B2 w2H@
H2M BM kXe KG 2BbF�Hi2K 38 KJ *�*H2 KBi R8 W :Hv+2`QH UpfpV `2bmbT2M/B2`iX
1b rm`/2M 8yµG �HB[mQib �M;2H2;i mM/ BM ~ɃbbB;2K aiB+FbiQz ;27`Q`2MX .B2
G�M;x2BiH�;2`mM; 2`7QH;i2 #2B @3y ◦*X

9X9Xk h`�Mb7Q`K�iBQM +?2KQFQKT2i2Mi2` 1b+?2`B+?B� +QHB

wm` +?2KBb+?2M h`�Mb7Q`K�iBQM rm`/2M /B2 +?2KQFQKT2i2Mi2M "�Fi2`B2M
�m7 1Bb �m7;2i�miX wm D2 8yµG "�Fi2`B2M rm`/2M Ry@8y M; SH�bKB/@.L�
Q/2` GB;�iBQMb�Mb�ix ;2;2#2MX 1b rm`/2 pQ`bB+?iB; ;2KBb+?i mM/ 7Ƀ` jy KBM
U.>8αV #xrX 8 KBM �m7 1Bb BMFm#B2`i- bQ /�bb bB+? /B2 .L� �M /B2 "�Fi2`B@
2Mx2HH2M �MH�;2`iX 1b 7QH;i2 2BM >Bix2b+?Q+F #2B 9k ◦* 7Ƀ` jy b2+X .�#2B #BH/2M
bB+? SQ`2M BM /2` "�Fi2`B2Mx2HHr�M/- /m`+? r2H+?2 /B2 .L� BM /�b w2HHBM@
M2`2 ;2H�M;iX .B2 "�Fi2`B2M rm`/2M M�+? /2K >Bix2b+?Q+F 7Ƀ` k KBM �m7 1Bb
BMFm#B2`i- 2b rm`/2M k8yµG aP*@J2/BmK xm;2;2#2M mM/ /B2 "�Fi2`B2M 7Ƀ`
98 KBM #2B jdê* mMi2` a+?Ƀii2HM Uk8y `TKV BMFm#B2`iX AK �Mb+?Hmbb rm`/2M
/B2 "�Fi2`B2M �m7 �;�`TH�ii2M KBi Ryy µ;fKG �KTB+BHBM �mb;2bi`B+?2M mM/
ɃXLX #2B jdê* BMFm#B2`iX L�+? 2ir� Re ? bQHHi2M 1BMx2HFQHQMB2M bB+?i#�` b2BMX

9X9Xj �MH2;2M pQM E`vQFmHim`2M BM :Hv+2`QH

wm` G�M;x2BiH�;2`mM; rm`/2M :Hv+2`QHFmHim`2M pQM 1b+?2`B+?B� +QHB M�+?
a�K#`QQF mM/ _mbb2H UkyyRV �M;2H2;iX >B2`7Ƀ` rm`/2M k KG ɃXL EmHim`2M

e8
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#2B RyXyyyt ; 7Ƀ` R KBM T2HH2iB2`iX RXe KG /2b ɂ#2`bi�M/2b rm`/2M 2Mi72`Mi
mM/ /B2 w2HH2M BK `2biHB+?2M ɂ#2`bi�M/ `2bmbT2M/B2`iX wm /2` GƺbmM; rm`/2M
RyyµG :Hv+2`QH U3dWV xm;2;2#2M- mK 2BM2 1M/FQMx2Mi`�iBQM pQM Rd W UpfpV
xm 2`?�Hi2MX .B2 EmHim`2M rm`/2M mK;2?2M/ #2B @3y ◦* ;2H�;2`iX

9X8 "BQ+?2KBb+?2 J2i?Q/2M

9X8XR >2`bi2HHmM; pQM :2r2#2@ mM/ w2HH?QKQ;2M�i2M

Gvb2Tmz2`, h"a- T> dX9- R KJ SJa6- 8 KJ A��- R KJ 1.h�
yX8 W UpfpV h`BiQM s@Ryy U:2r2#2?QKQ;2M�i2V
Q/2` yXR W UpfpV h`BiQM s@Ryy Uw2HH?QKQ;2M�i2V

:2r2#2?QKQ;2M�i2 rm`/2M /m`+? wm;�#2 /2` ky@7�+?2M J2M;2 /2b Gvb2@
Tmz2`b ?2`;2bi2HHiX .B2 >QKQ;2MBbB2`mM; 2`7QH;i2 KBi >BH72 2BM2b SQii2`b #2B
R9yy `TK mM/ b2+?b >Ƀ#2MX w2HHmH `2 P`;�M2HH2M rm`/2M /m`+? lHi`�b+?�HH
U9y W AMi2MbBi i- jt ky b2+- 9 ◦*V x2`biƺ`iX L�+? jy KBM �m7 1Bb rm`/2M w2HH@
i`ɃKK2` #2B R3yyyt ; mM/ 9 ◦* 7Ƀ` R8KBM T2HH2iB2`iX .�b S2HH2i rm`/2 p2`@
rQ`72MX .2` ɂ#2`bi�M/ rm`/2 �m7 S`Qi2BMFQMx2Mi`�iBQM #2biBKKi U9X8XkVX
w2HHHvb�i2 rm`/2M M�+? /2K _2bmbT2M/B2`2M pQM �m7;2i�mi2M w2HH2M BM Gv@
b2Tmz2` �M;272`iB;iX .B2 w2HH2M rm`/2M bQMB}xB2`i U9y W AMi2MbBi i- /`2B7�+?
ky b2+- 9 ◦*V mM/ jy KBM �m7 1Bb ;2FɃ?HiX w2HHmH `2 "2bi�M/i2BH2 rm`/2M #2B
R3yyyt ; mM/ 99 ◦* 7Ƀ` R8 KBM T2HH2iB2`iX .2` ɂ#2`bi�M/ rm`/2 BM 2BM M2m@
2b 1TT2M/Q`7;27 Ľ Ƀ#2`7Ƀ?`iX �Mb+?HB2Ľ2M/ FQMMi2 /B2 S`Qi2BMFQMx2Mi`�iBQM
#2biBKKi r2`/2M U9X8XkV

9X8Xk S`Qi2BM#2biBKKmM; KBi /2K "BQ_�/@.*@S`Qi2BM@�bb�v

.2` .*@S`Qi2BM@�bb�v U"BQ_�/V Bbi 2BM2 FQHQ`BK2i`Bb+?2 J2i?Q/2 xm` "2@
biBKKmM; pQM S`Qi2BMFQMx2Mi`�iBQM2MX >B2`#2B FƺMM2M S`Q#2M /B2 .2i2`;2M@
xB2M h`BiQM@s@Ryy mM/ hr22M@ky #Bb xm 2BM2` EQMx2Mi`�iBQM pQM R W 2Mi?�H@
i2M- #2biBKKi r2`/2MX AM 2BM2` JBF`QiBi2`TH�ii2 rm`/2 2BM2 S`Qi2BM@1B+?`2B?2
y@kyµ; "a�fRyy µG �Mb�ix BM .QTT2Hr2`i2M TBT2iiB2`iX Ry µG /2` xm #2@
biBKK2M/2M S`Q#2M rm`/2M KBi />2P �m7 Ryy µG �m7;27ɃHHiX �Mb+?HB2Ľ2M/

ee
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rm`/2 xm D2/2` S`Q#2 k8µG _2�;2Mx �Ƕ mM/ kyyµG _2�;2Mx " TBT2iiB2`iX
L�+? R8 KBM AMFm#�iBQMbx2Bi #2B _h rm`/2 /B2 1tiBMFiBQM /2` S`Q#2M #2B
d8y MK BK JB+`QTH�i2 _2�/2` JQ/2HH aT2+i`� AA Uh2+�M- aGh- *`�BHb?2BKV
;2K2bb2MX .B2 S`Qi2BMFQMx2Mi`�iBQM rm`/2 �M?�M/ /2` 1B+?;2`�/2 #2biBKKiX

_2�;2Mx �, �HF�HBb+?2 EmT72`@h�`i�i@GƺbmM;
_2�;2Mx ", 6QHBM@_2�;2Mx
_2�;2Mx a, wmb�KK2Mb2ixmM; MB+?i #2F�MMi
_2�;2Mx �Ƕ, R KG _2�;2Mx �

kyµG _2�;2Mx a

9X8Xj a.a@SQHv�+`vH�KB/@:2H2H2Fi`QT?Q`2b2 Ua.a@S�:1V

�Hb �M�HviBb+?2 J2i?Q/2 rm`/2 /B2 2H2Fi`QT?Q`2iBb+?2 �m7i`2MMmM; pQM S`Q@
i2BM2M KBii2Hb a.a@SQHv�+`vH�KB/@:2H2H2Fi`QT?Q`2b2 /m`+?;27Ƀ?`iX >B2`#2B
rm`/2 2BM h`2MM;2H UM�+? h�#X R9V xrBb+?2M xr2B :H�bTH�ii2M ;2;Qbb2M mM/
KBi AbQT`QT�MQH Ƀ#2`b+?B+?i2iX L�+? pQHHbi M/B;2` SQHvK2`Bb�iBQM rm`/2 /�b
AbQT`QT�MQH /m`+? K2?`K�HB;2b q�b+?2M KBi q�bb2` 2Mi72`MiX �Mb+?HB2Ľ2M/
rm`/2 /�b a�KK2H;2H �m7 /�b h`2MM;2H ;2;Qbb2M mM/ /2` S`Q#2MF�KK 2BM@
;2b2ixiX L�+?/2K /�b a�KK2H;2H �mbTQHvK2`BbB2`i r�`- FQMMi2 /2` E�KK
2Mi72`Mi r2`/2M mM/ /�b 72`iB;2 :2H BM 2BM2 1H2Fi`QT?Q`2b2F�KK2` 2BM;2@
b2ixi r2`/2MX .B2b2 rm`/2 xmpQ` KBi a.a@G�m7Tmz2` #27ɃHHiX .B2 xm mMi2`@
bm+?2M/2M S`Q#2M rm`/2M KBi G�2KKHBTmz2` p2`b2ixi mM/ 8 KBM #2B N8 ◦*
/2M�im`B2`iX �mb;27�HH2M2 "2bi�M/i2BH2 rm`/2M #2B Rjyyy `TK �#x2Mi`B7m;B2`i
mM/ /2` ɂ#2`bi�M/ BM 2BM M2m2b 1TT2M/Q`7;27 Ľ Ƀ#2`7Ƀ?`iX .B2 1H2Fi`QT?Q@
`2b2 2`7QH;i2 k ? #2B ky K� mM/ r2Bi2`2 k ? #2B 9y K�X

ed
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a.a@G�m7Tmz2`, 8y KJ h`Bbf>*G T> 3Xe
j3y KJ :Hv+BM
yXRW a.a
BM />2P

j × G�2KKHB@Smz2`, R8y KJ h`Bbf>*H T> eX3
e W a.a
jy W :Hv+2`BM
yXj W "`QKT?2MQH#H�m
j W β@J2`+�T?iQ2i?�MQH

h`2MM;2HTmz2`, R-8 J h`Bbf>*H 3X3
yX9 W a.a

a�KK2H;2HTmz2`, yX8 J h`Bbf>*H T> eX3
yX9 W a.a

�+`vH�KB/HƺbmM;, jy W �+`vH�KB/ f yX3 W "Bb�+`vH�KB/
BM />2P

h�#2HH2 R9, wmb�KK2Mb2ixmM; pQM a�KK2H@ mM/ h`2MM;2H 7Ƀ` a.a@S�:1X

a�KK2H;2H URy KGV h`2MM;2H Ujy KGV
�+`vH�KB/@EQMxX 9 W RyW Rk-8 W R8 W

�+`vH�KB/@GƺbmM; UKGV RXj NX3 RkXd R9Xd
a�KK2H;2HTmz2` UKGV kX8 f f f
h`2MM;2HTmz2` UKGV f dX8 dX8 dX8

�Sa UµGV Ryy k8y k8y k8y
h1J1. UµGV Ry k8 k8 k8
/>2P UKGV eXR dXd NXe RkXe

e3
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9X8X9 q2bi2`M@"HQi@�M�Hvb2 Ub2KB@/`vV

L�+? �m7i`2MMmM; /2` S`Qi2BM2 /m`+? a.a@S�:1 rm`/2 /�b h`2MM;2H 2Mi@
72`Mi mM/ /�b a�KK2H;2H Ƀ#2` /�b b2KB@/`v q2bi2`M@"HQi@o2`7�?`2M �m7 2BM2
So.6@J2K#`�M Ƀ#2`i`�;2MX .�#2B rm`/2 /B2 J2K#`�M xmb�KK2M KBi /2K
a�KK2H;2H BK E�i?Q/2MTmz2` BMFm#B2`iX .2` �m7#�m /2b "HQib Bbi �##XRy
xm 2MiM2?K2MX .B2 ɂ#2`i`�;mM; /2` S`Qi2BM2 2`7QH;i BK 2H2Fi`Bb+?2M 62H/ #2B
R mA
cm2 7Ƀ` dy KBMX

E�i?Q/2MTmz2`, 9y KJ ϵ@�KBMQ+�T`QMb m`2
ky KJ h_Aaf>*H T> NXy
ky W J2i?�MQH

�MQ/2MTmz2`, d8 KJ h_Aaf>*H T> dX9
ky W J2i?�MQH

"HQiiQ, 8 W UrfpV JBH+?TmHp2`
R × S"a
yXR W hr22M@ky

S"ah, R × S"a
yXR W hr22M@ky

�##BH/mM; Ry, a+?2K�iBb+?2` �m7#�m 2BM2b q2bi2`M@"HQib Ub2KB@/`vVX

eN
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9X8X8 SQM+2�m@a 6 `#mM; pQM J2K#`�M2M

.2` 2`7QH;`2B+?2 S`Qi2BMi`�Mb72` M�+? q2bi2`M@"HQi H bbi bB+? Ƀ#2` 2BM2 SQM+2@
�m@a 6 `#mM; Ƀ#2`T`Ƀ72MX .2` 6�`#biQz #22BM~mbbi /B2 �MiBFƺ`T2`#BM/mM;
MB+?i mM/ F�MM KBi />2P FQKTH2ii �mb;2r�b+?2M r2`/2MX �m7 /B2 J2K@
#`�M Ƀ#2`i`�;2M2 S`Qi2BM2 r2`/2M M�+? SQM+2�m@a 6 `#mM; BM `Qi2M "�M/2M
bB+?i#�`X .B2 6 `#mM; Kmbb pQ` /2` "HQ+FB2`mM; 7`2B2` "BM/mM;bbi2HH2M KBi
"HQiiQ /m`+?;27Ƀ?`i r2`/2MX

SQM+2�m@a GƺbmM;, yXRW UrfpV SQM+2�m@a- 8 W UpfpV 1bbB;b m`2

9X8Xe ai`BTT2M /2` So.6@J2K#`�M

wm` .2i2FiBQM r2Bi2`2` S`Qi2BM2 F�MM /B2 So.6@J2K#`�M K2?`K�Hb KBi �M@
iBFƺ`T2`M U�EV BMFm#B2`i r2`/2MX lK /2M #2`2Bib ;2#mM/2M2M �E xm Hƺb2M-
rm`/2 /B2 J2K#`�M rm`/2 /�#2B D2r2BHb xr2B7�+? BM />2P- yXk J L�P>@
GƺbmM; mM/ �#b+?HB2Ľ2M/ BM />2P ;2r�b+?2MX .B2 bQ pQ`#2`2Bi2i2 J2K#`�M
FQMMi2 7Ƀ` 2BM2 2`M2mi2 .2FQ`�iBQM KBi 2BM2K �E p2`r2M/2i r2`/2MX

9X8Xd 6 `#mM; pQM SQHv�+`vH�KB/@:2H2M KBi *QQK�bbB2

L�+? �#;2b+?HQbb2M2` 1H2Fi`QT?Q`2b2 2`7QH;i2 /B2 6 `#mM; /2` :2H2 KBii2Hb
*QQK�bbB2@6 `#2HƺbmM; UL2m?Qz KQ/X *�M/B�MQ- kyy9VX >B2`#2B rm`/2 /�b
:2H xmM +?bi R ? #2B _h BM 6BtB2`HƺbmM; BMFm#B2`i mM/ /�MM xr2BK�H 7Ƀ`
Ry KBM KBi />2P ;2r�b+?2MX �Mb+?HB2Ľ2M/ 2`7QH;i2 /B2 6 `#mM; ɃXLX BM 7`Bb+?
�M;2b2ixi2` *QQK�bbB2@6 `#2HƺbmM;X .B2 ;2rɃMb+?i2 6�`#BMi2MbBi i rm`/2
/m`+? �#b+?HB2Ľ2M/2 AMFm#�iBQM BM /2` 1Mi7 `#2HƺbmM; 2``2B+?iX .�b 2`?�Hi2M2
:2H rm`/2 xm` r2Bi2`2M �M�Hvb2 /B;Bi�HBbB2`iX

dy
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6BtB2`HƺbmM;, 9y W 1i?�MQH
Ry W 1bbB;b m`2
BM />2P

*QQK�bbB2@ai�KKHƺbmM;, yXRk W UrfpV *QQK�bbB2@"`BHHB�Mi@"Hm2 :k8y
Ry W UpfpV P`i?Q@S?QbT?Q`b m`2
Ry W UrfpV �KKQMBmKbmH7�i

*QQK�bbB2@6 `#2HƺbmM;, 3y W UpfpV *QQK�bbB2@ai�KKHƺbmM;
ky W UpfpV J2i?�MQH

1Mi7 `#2HƺbmM;, R W UpfpV 1bbB;b m`2

9X8X3 6 `#mM; pQM SQHv�+`vH�KB/@:2H2M /m`+? aBH#2`HƺbmM;

.B2 aBH#2`7 `#mM; U>2mF2b?Qp2M � .2`MB+F- RN33V 2`7QH;i2 M�+? �m7i`2MMmM;
/2` S`Qi2BM2 /m`+? a.a@S�:1X .�b :2H rm`/2 xmM +?bi RX8 ? #2B _h BM 6B@
tB2`HƺbmM; A mM/ �Mb+?HB2Ľ2M/ k ? #2B _h BM 6BtB2`HƺbmM; AA BMFm#B2`iX L�+?@
7QH;2M/ rm`/2 /�b :2H /`2BK�H 7Ƀ` D2 ky KBM KBi />2P ;2r�b+?2M mM/ R ?
#2B _h BM aBH#2`@6 `#2HƺbmM; BMFm#B2`iX L�+? 2BM2K r2Bi2`2M q�b+?b+?`Bii
7Ƀ` RKBM BM />2P 2`7QH;i2 /B2 AMFm#�iBQM 7Ƀ` R KBM BM 1MirB+FH2`HƺbmM;X .B2
GƺbmM; rm`/2 �Mb+?HB2Ľ2M/ p2`rQ`72M mM/ /�b :2H MQ+?K�Hb BM 1MirB+FH2`Hƺ@
bmM; BMFm#B2`i- #Bb /B2 ;2rɃMb+?i2 6 `#mM; /2` "�M/2M 2BM;2i`2i2M BbiX .2`
6 `#2pQ`;�M; rm`/2 /m`+? wm;�#2 2BM2` :Hv+BM@GƺbmM; �Hb aiQTT@GƺbmM;
#22M/2iX �#b+?HB2Ľ2M/ rm`/2 /�b :2H K2?`K�Hb KBi />2P ;2r�b+?2M- /B;B@
i�HBbB2`i mM/ ;2i`Q+FM2iX

dR
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6BtB2`HƺbmM; A, jy W 1i?�MQH
Ry W 1bbB;b m`2
BM />2P

6BtB2`HƺbmM; AA, yX8 J L�i`BmK�+2i�i
jy W 1i?�MQH
yX8 W :Hmi�`�H/2?v/
yXk W L�i`BmKi?BQbmH7�i@S2Mi�?v/`�i
BM />2P

aBH#2`@6 `#2HƺbmM;, yXR W aBH#2`MBi`�i
yXyk W 6Q`K�H/2?v/
BM />2P

1MirB+FH2`@GƺbmM;, kX8 W L�i`BmK+�`#QM�i
yXyR W 6Q`K�H/2?v/
BM />2P

aiQTT@GƺbmM;, yXy8 J :Hv+BM

9X8XN �FiBpBi ib#2biBKKmM; HvbQbQK�H2` ai�M/�`/2MxvK2

.B2 �FiBpBi i /2` HvbQbQK�H2M β@>2tQb�KBMB/�b2 rm`/2 �m7 Km`BM2M :2r2@
#2?QKQ;2M�i2M /m`+? /B2 lKb2ixmM; /2b �`iB}xB2HH2M Sb2m/Qbm#bi`�ib T�`�@
LBi`QT?2MvH@L @�+2ivH@#@.@:Hm+Qb�KBMB/ ;2K2bb2MX .m`+? /B2 EQMp2`iB2`mM;
xm T�`�@LBi`QT?2MQH UTLSV FQMMi2 /B2 J2M;2 T`QTQ`iBQM�H #2B 9y8 MK BK AM@
}MBi2 kyy h2+�M �#;2H2b2M r2`/2MX .2` KQH�`2 EQ2tiBMFiBQMb7�FiQ` pQM TLS
#2i` ;i #2B 9y8 MK ϵ4 R38yy J@R+K@RX .B2 q2;bi`2+F2 /B2 /�b GB+?i /m`+?
2BM2 Ne@r2HH JBF`QiBi2`TH�ii2 /m`+?/`BM;2M Kmbb #2i` ;i yX38 +KX �HH2 q2`@
i2 rm`/2M BM .QTT2Hr2`i2M #2biBKKiX L2#2M /2M S`Q#2Mr2`i2M rm`/2M bQ@
rQ?H 1MxvK@- �Hb �m+? am#bi`�i@G22`r2`i #2biBKKiX .B2 :2r2#2?QKQ;2M�i2
rm`/2M R,Ry KBi h"a p2`/ɃMMiX RyµG /2` o2`/ɃMMmM;2M rm`/2M xm RyyµG

dk
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am#bi`�i ;2;2#2MX .B2 S`Q#2M rm`/2M KBi />2y �m7 kyyµG �m7;27ɃHHi mM/ BK
jd ◦* q�bb2`#�/ 7Ƀ` k ? BMFm#B2`iX .B2 _2�FiBQM rm`/2 KBi R KG aiQT@Smz2`
#22M/2i mM/ /B2 1tiBMFiBQM /2` S`Q#2M #2B 9y8 MK ;2K2bb2MX .B2 "2biBK@
KmM; /2` 1MxvK�FiBpBi i 2`7QH;i2 M�+? 7QH;2M/2` 6Q`K2H,

V (Ansatz) ·∆E · 1000
18.5 · V (Enzym) · t(min)

= Aktivitaet
mU

mL
URV

am#bi`�i, Ry KJ T@LBi`QT?2MvH@k@�+2i�KB/Q@k@.2Qtv@β@.@:Hm+QTv`�MQbB/

aiQT@Smz2`, yX9 J :Hv+BM f L�P> UT> RyX9V

*Bi`�i@Smz2`, yXR J L�i`BmK@*Bi`�i UT> 9XeV
yXy3W L�L3

eyy KJ L�*H
S`Qi2�b2@AM?B#BiQ`@JBt

9X8XRy amH7�i�b2�FiBpBi i ;2;2MɃ#2` Sb2m/Qbm#bi`�i2M

6Ƀ` pB2H2 #2`2Bib +?�`�Fi2`BbB2`i2 amH7�i�b2M rm`/2 2BM2 �FiBpBi i ;2;2MɃ#2`
bmH7�iB2`i2M �`QK�i2M rB2 T@LBi`Q+�i2+?QHbmH7�i UTL*aV- T@LBi`QT?2MvHbmH7�i
UTLSaV mM/ 9@J2i?vHmK#2HHB72`vHbmH7�i U9@JlaV M�+?;2rB2b2MX .�xm rm`@
/2M bQrQ?H 2MxvK?�HiB;2 1HmiBQMb7`�FiBQM2M M�+? LBkY@"�i+?@�m7`2BMB;mM;
U9X8XRjV- �Hb �m+? _Q?x2HHHvb�i2 BK �FiBpBi ibi2bi 2BM;2b2ixiX AK �HH;2K2BM2M
#2i`m; /�b S`Q#2MpQHmK2M jyµGX .B2b2b rm`/2 KBi R8yµG TL*a@am#bi`�i@
Tmz2` #xrX 9@Jla@am#bi`�iTmz2` #2B T> 8X8 Q/2` T> dXy ;2KBb+?i mM/ 7Ƀ`
w2Bi` mK2 pQM Ry KBM #Bb k9 ? #2B jd ◦* BM 8yyµG@_ƺ?`+?2M BMFm#B2`iX .m`+?
wm;�#2 pQM R8yµG 9@Jla #xrX TL*a@aiQTTmz2` rm`/2 /B2 _2�FiBQM xm /2M
72bi;2H2;i2M w2BiTmMFi2M �#;2biQTTiX .B2 J2bbmM; 2`7QH;i2 �#? M;B; pQM /2K
2BM;2b2ixi2M am#bi`�i #2B 8R8 MK UTLSaV #xrX 9y8 MK UTL*aVX

dj
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9X8XRR h`BiQbQK2M@S` T�`�iBQM

>Q+?�M;2`2B+?2`i2 GvbQbQK2M rm`/2M M�+? /2` J2i?Q/2 pQM q�iiB�mt Uq�i@
iB�mt 2i �HX- RNejV mM/ G2B;?iQM UG2B;?iQM 2i �HX- RNe3V /m`+? /Bz2`2MiB2H@
H2 .B+?i2@w2Mi`B7m;�iBQM T` T�`B2`iX .� GvbQbQK2M 2BM2 xm JBiQ+?QM/`B2M
p2`;H2B+?#�`2 .B+?i2 �m7r2Bb2M- Bbi 2b F�mK Kƺ;HB+?- /B2b2 /m`+? FH�bbBb+?2
.B+?i2@w2Mi`B7m;�iBQM b�m#2` pQM2BM�M/2` xm i`2MM2MX .m`+? /B2 AMD2FiBQM
pQM hvHQt�TQH Uh`BiQM q_@RjjNV rB`/ /B2 GBTQTQi2BM@GBT�b2 /2b SH�bK�b BM@
?B#B2`i U>�v�b?B 2i �HX- RN3RV- r�b xm 2BM2K bi�`F2M �MbiB2; /2b G.G@aTB2;2Hb
BK SH�bK� mM/ 2BM2` p2`K2?`i2M �m7M�?K2 pQM G.G@S�`iBF2HM BM /2` G2#2`
Ƀ#2` /2M G.G@_2x2TiQ` 7Ƀ?`i- /2` /�b ;2#mM/2M2 G.G Ƀ#2` `2x2TiQ`p2`KBi@
i2Hi2 1M/QxviQb2 U_J1V xmK GvbQbQK i`�MbTQ`iB2`iX AK GvbQbQK r2`/2M /B2
G.G@S�`iBF2H /m`+? HvbQbQK�H2 >v/`QH�b2M �#;2#�mi mM/ /2` /2miHB+? 2`?ƺ?@
i2 GBTB/�Mi2BH 7Ƀ?`i xm 2BM2` o2``BM;2`mM; /2` HvbQbQK�H2M .B+?i2 U>�v�b?B
2i �HX- RN3kVX J mb2M rm`/2 /`2B #Bb pB2` h�;2 pQ` P`;�M2MiM�?K2 9µGf;
Eƺ`T2`;2rB+?i 2BM2` Rd W h`BiQM q_@RjjN UpfpV BMi`�p2Mƺb BMDBxB2`iX L�+?
hƺimM; rm`/2 /B2 G2#2` 2MiMQKK2M U2ir� j@8 ;V mM/ KBi 9X8 KG 2BbF�Hi2`
yXk8 J am+`Qb2 BK SQii2` 1Hp2D?2K #2B kjyy `TK KBi 2BM2K >m# ?QKQ;2MB@
bB2`i mM/ #2B 9◦* 7Ƀ` Ry KBM #2B kjyy `TK U1TT2M/Q`7 83y9_ w2Mi`B7m;2V b2/B@
K2MiB2`iX .2` ɂ#2`bi�M/ rm`/2 �#;2MQKK2M U1RV mM/ /�b S2HH2i BM jX8 KG
2BbF�Hi2` yXk8 J am+`Qb2 `2?QKQ;2MBbB2`iX .�b >QKQ;2M�i rm`/2 2`M2mi #2B
9◦* 7Ƀ` Ry KBM #2B kjyy `TK b2/BK2MiB2`i- /2` ɂ#2`bi�M/ U1kV �#;2MQKK2M
mM/ KBi 1R p2`2BMi U1RY1k 4 JGSaVX .B2 JGSa@6`�FiBQM rm`/2M BM 2BM
M2m2b hBd8 _ƺ?`+?2M ;27ɃHHi mM/ #2B 9◦* 7Ƀ` d KBM #2B k8yyy `TK x2Mi`B7m@
;B2`iX .�b a2/BK2Mi rm`/2 2`M2mi KBi Ry KH yXk8 J am+`Qb2 ;2r�b+?2M mM/
�#2`K�Hb x2Mi`B7m;B2`iX .B2b2b a2/BK2Mi UHB;?i KBiQ+?QM/`B� mM/ GvbQbQK2M-
JGV rm`/2 pQ`bB+?iB; BM kX8 KG ρ RXkR am+`Qb2 `2bmbT2M/B2`i mM/ Ƀ#2` 2BM2M
/BbFQMiBMmB2`HB+?2M am+`Qb2@:`�/B2Mi2M �m7;2i`2MMiX
6Ƀ` /2M /BbFQMiBMmB2`HB+?2M am+`Qb2@:`�/B2Mi2M rm`/2 /�b `2bmbT2M/B2`i2
S2HH2i JG BM aq9y w2Mi`B7m;2M@_ƺ?`+?2M pQ`;2H2;iX �Mb+?HB2Ľ2M/ rm`/2M
kXk8 KH am+`Qb2 ρ RXR8- KBi kXk8 KG am+`Qb2 ρ RXR9 mM/ R KG am+`Qb2 ρ RXye
pQ`bB+?iB; /�`Ƀ#2` ;2b+?B+?i2iX .m`+? w2Mi`B7m;�iBQM 7Ƀ` R8y KBM #2B 9◦* mM/
k8yyy `TK Uaq9y _QiQ`V rm`/2M P`;�M2HH2M B?`2` .B+?i2 M�+? �m7;2i`2MMiX

d9
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.2` :`�/B2Mi #2bBixi M�+? /2` w2Mi`B7m;�iBQM /`2B AMi2`T?�b2MX .B2 a+?B+?i
Ƀ#2` /2` AMi2`T?�b2 R rm`/2 �Hb 6`�FiBQM 6R �#;2MQKK2M- /B2 AMi2`T?�b2 R
U6kV 2Mi? Hi /B2 hvHQt�TQH@;27ɃHHi2M GvbQbQK2MX .B2 AMi2`T?�b2 k rB`/ �Hb
6j �#;2MQKK2M mM/ /B2 AMi2`T?�b2 j bQrB2 /�b S2HH2i 2`;2#2M /B2 6`�FiBQM
69X

�##BH/mM; RR, ɂ#2`bB+?i /2` /Bz2`2MiB2HH2M w2Mi`B7m;�iBQM mM/ /2b /BbFQMiBMm@
B2`HB+?2M am+`Qb2@:`�/B2Mi2M /2` h`BiQbQK2M@S` T�`�iBQMX

.B2 o2`i2BHmM; /2` β@>2tQb�KBMB/�b2@�FiBpBi i BM �HH2M 6`�FiBQM2M rm`/2 �Hb
HvbQbQK�H2b G2Bi2MxvK #2biBKKi mM/ /B2 6k@6`�FiBQM2M 7Ƀ` q2bi2`M@"HQi@
�M�Hvb2M mM/ am#bi`�ip2`/�m 2BM;2b2ixi U.�KK2- .BbbX kyyNVX

9X8XRk �KKQMBmKbmH7�i@6 HHmM;

EQM/BiBQMB2`i2b J2/BmK �mb /2` �_aE@>1EkNj EmHiBpB2`mM; rm`/2 �HH2
xr2B h�;2 ;22`Mi2i mM/ #2B 3yyyt ; 7Ƀ` jy KBM #2B 9 ◦* xm` 1Mi72`MmM; �#@
;2biQ`#2M2` w2HH2M x2Mi`B7m;B2`iX .2K ɂ#2`bi�M/ rm`/2 8y W UrfpV �KKQ@
MBmKbmH7�i xm;2;2#2M mM/ ɃXL #2B 9 ◦* ;2`Ƀ?`iX .B2 �Mb+?HB2Ľ2M/2 G�;2`mM;
2`7QH;i2 2#2M7�HHb #2B 9 ◦*X

d8
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9X8XRj �m7`2BMB;mM; pQM >Bb@K�`FB2`i2` �_aE �mb w2HHFmHim`Ƀ#2`@
bi M/2M

.B2 �mb w2HHFmHim`Ƀ#2`bi M/2M ;2rQMM2M2 �_aE@>Bb6 rm`/2 M�+? /2` �K@
KQMBmKbmH7�i7 HHmM; U9X8XRkV 7Ƀ` jy KBM #2B 3yyyt ; mM/ 9 ◦* T` xBTBiB2`iX
.�b S2HH2i rm`/2 BM +�X 8 KG "�i+?@"BM/2Tmz2` �m7;2MQKK2M mM/ ɃXLX ;2@
;2M xr2B7�+? k G "�i+?@"BM/2Tmz2` /B�HvbB2`iX �K 7QH;2M/2M h�; rm`/2M
�mb;27�HH2M2 am#bi�Mx2M #2B R3yyyt ; 7Ƀ` jy KBM mM/ 9 ◦* T2HH2iB2`iX
.B2 �m7`2BMB;mM; 2`7QH;i2 KBii2Hb LBLh�k@a2T?�`Qb2 BK "�i+?@o2`7�?`2MX
>B2`7Ƀ` rm`/2M R W UpfpV LBLh�k@aHmb? 2MiMQKK2M- #2B k8yt ; 7Ƀ` 8 KBM
b2/BK2MiB2`i mM/ BM Ry KG "BM/2Tmz2` ;2r�b+?2MX .B2b2` oQ`;�M; rm`/2
2BM r2Bi2`2b J�H rB2/2`?QHiX .2` ɂ#2`bi�M/ rm`/2 p2`rQ`72MX .2` �_aE@
>Bb6@?�HiB;2 ɂ#2`bi�M/ rm`/2 xm /2M LBLh�k@#2�/b ;2;2#2M mM/ ɃXLX #2B
9◦* ;2r HxiX �K 7QH;2M/2M h�; rm`/2 /2` ɂ#2`bi�M/ BM 2BM2` b2H#bi ;2@
T�+Fi2M JQ#B+QH@a mH2 pQM /2M #2�/b �#;2i`2MMi mM/ �Hb .m`+?~mbb U6hV
�m7;27�M;2MX >B2`/m`+? rm`/2 bB+?2`;2bi2HHi- /�bb F2BM2 #2�/b BM /B2 1Hm�@
i2 ;2H�M;2M FQMMi2MX .B2 LB@Lh�@#2�/b rm`/2M xr2B K�H KBi q�b+?Tmz2`
Uky KJ AKB/�xQHV ;2r�b+?2M- mK mMbT2xB}b+? ;2#mM/2M2 S`Qi2BM2 xm 2Mi72`@
M2MX .B2 6`�FiBQM2M UqR mM/ qkV rm`/2M 7Ƀ` r2Bi2`2 �M�Hvb2M �m7;27�M;2MX
.B2 1HmiBQM /2` �_aE 2`7QH;i2 /m`+? /B2 xr2Bbim};2 1`?ƺ?mM; /2` AKB/�xQ@
HFQMx2Mi`�iBQM �m7 k8y KJ mM/ 8yy KJX .B2 a mH2 rm`/2 p2`b+?HQbb2M- /2`
1HmiBQMbTmz2` ?BMxm;2;2#2M mM/ 7Ƀ` 8 KBM ;2r HxiX .B2 1HmiBQMb7`�FiBQM2M
FQMMi2M /m`+? ƹzM2M /2` a mH2 ;2rQMM2M r2`/2MX .2` xr2Bi2 1HmiBQMbb+?`Bii
2`7QH;i2 �M�HQ; /�xmX wmK L�+?r2Bb /2` �m7`2BM;mM; rm`/2M �HH2 ;2b�KK2H@
i2M 6`�FiBQM2M T2` a.a@S�:1 U9X8XjV �m7;2i`2MMi- Ƀ#2` q2bi2`M@"HQi U9X8X9V
�m7 2BM2 J2K#`�M Ƀ#2`i`�;2M mM/ �Mb+?HB2Ľ2M/ Ƀ#2` /2M bT2xB}b+?2M �_aE@
�E U"BQ`#viV bQrB2 _:a@>Aa6@�E M�+?;2rB2b2MX .B2 �FiBpBi ib#2biBKKmM;
U9X8XRyV 2`7QH;i2 ;2;2MɃ#2` /2K amH7�i�b2@Sb2m/Qbm#bi`�i TL*a U9X8XRyV

de
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9Xe :Hv+Q#BQHQ;Bb+?2 J2i?Q/2M

9XeXR .JJ" UR-N@.BK2i?vHK2i?vH2M@#H�mV@�bb�v

amH7�iB2`i2 :HvFQb�KBMQ;HvF�M2 FƺMM2M Ƀ#2` .JJ" U/2 CQM; 2i �HX- RN3NV
M�+?;2rB2b2M r2`/2MX .2` TQHvF�iBQMBb+?2 6�`#biQz #BM/2i bQrQ?H TQHv�M@
BQMBb+?2 :�:b- �Hb r2Bi2`2 SQHv�MBQM2 rB2 .L� mM/ _L�X >B2`/m`+? Bbi
/B2 pQ`?2`B;2 AbQHB2`mM; mM/ �m7`2BMB;mM; /2` :�:b MQir2MB; U9XeXkVX .2`
.JJ"@�bb�v 2`Kƺ;HB+?i 2BM2M :�:@L�+?r2Bb BK "2`2B+? pQM y@8yµ;fKG
KBi 2BM2` a2MbBiBpBi i �# kµ;fKGX .2` L�+?r2Bb KBii2Hb .JJ" 2`7QH;i /m`+?
wm;�#2 pQM RyµG BbQHB2`i2` :�:b xm kyyµG .JJ"@GƺbmM;X .B2 xmM +?bi
#H�m2@GƺbmM; 7 `#i bB+? #2B �Mbi2B;2M/2` :�:@J2M;2 `Qb�X .B2 �#bQ`TiBQM
rm`/2 #2B 8j8 MK BK h1*�L@_2�/2` ;2;2M 2BM2M LmHHr2`i U>2PV #2biBKKiX

9XeXk :HvFQb�KBMQ;HvF�M@1ti`�FiBQM �mb J�mb;2r2#2

.B2 J�mb rB`/ KBii2Hb x2`pBF�H2` .BbHQF�iBQM ;2QT72`iX .B2 P`;�M2 r2`/2M
2MiMQKK2M mM/ 8y K; :2r2#2 BM 2BM2K SQii2` KBi 8yyµG 1ti`�FiBQMbTmz2`
?QKQ;2MBbB2`iX .B2 2`?�Hi2M2 ambT2MbBQM rm`/2 bQMB}xB2`i U9y W AMi2MbBi i-
j t- ky b2+V mM/ #2B R3yyyt ; 7Ƀ` R8 KBM #2B 9 ◦* x2Mi`B7m;B2`iX .2` ɂ#2`@
bi�M/ rm`/2 BM 2BM M2m2b :27 Ľ Ƀ#2`7Ƀ?`i mM/ /B2 S`Qi2BM2 /m`+? wm;�#2
pQM S`Qi2BM�b2 E U1M/FQMx2Mi`�iBQM yX3µ;fKGV 7Ƀ` 9 ? #2B 88 ◦* BMFm#B2`iX
wm` AM�FiBpB2`mM; /2` S`Qi2BM�b2 E rm`/2 /B2 S`Q#2 #2B N3◦* 7Ƀ` R8 KBM
�m7;2FQ+?iX LQ+? BM /2` S`Q#2 2Mi?�Hi2M2 .L� rm`/2 /m`+? wm;�#2 2BM2`
aT�i2HbTBix2 .L�b2 A mM/ AMFm#�iBQM pQM R ? #2B jd ◦* �#;2#�miX GBTB/2 mM/
r2Bi2`2 ?v/`QT?Q#2 S`Qi2BM2 rm`/2M �Mb+?HB2Ľ2M/ /m`+? wm;�#2 pQM kyyµG
*?HQ`Q7Q`K b2T�`B2`iX .�7Ƀ` rm`/2 /B2 S`Q#2 ;2pQ`i2ti mM/ #2B Ryyyyt ; 7Ƀ`
R KBM x2Mi`B7m;B2`iX .B2 r bb`B;2 S?�b2 UQ#2MV FQMMi2 /m`+? /B2 2`?�Hi2M2
S?�b2Mi`2MMmM; �#;2MQKK2M mM/ /B2 Q`;�MBb+?2 S?�b2 p2`rQ`72M r2`/2MX
.B2 r bb`B;2 S?�b2 rm`/2 Ƀ#2` k8yµG :@k8 BM 2BM2` JQ#B+QH@a mH2 }Hi`B2`i
mM/ �m7;27�M;2MX .�b 2`?�Hi2M2 6BHi`�i FQMMi2 MmM BK .JJ"@�bb�v U9XeXRV
�M�HvbB2`i r2`/2MX

dd
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1ti`�FiBQMbTmz2`, 8y KJ h`Bb@>*H- Ry KJ J;*H2
k KJ *�*H2- T> dX8

9XeXj :HvFQb�KBMQ;HvF�M@1ti`�FiBQM �mb J�mb;2r2#2 7Ƀ` :_AG@
G*fJa@�M�Hvb2M

.B2 J�mb rB`/ KBii2Hb x2`pBF�H2` .BbHQF�iBQM ;2QT72`iX .B2 P`;�M2 r2`/2M
2MiMQKK2M mM/ KBi 7ɃM7 >Ƀ#2M BK SQii2` BM 8KG .1�1 q�b+?Tmz2` ?Q@
KQ;2MBbB2`iX L�+? wm;�#2 pQM S`Qi2BM�b2 E U1M/FQMx2Mi`�iBQM yX9 K;fKGV
bQrB2 yX8 W UpfpV h`BiQM s@Ryy rB`/ /B2 S`Q#2 #2B jd ◦* ɃXL ;2b+?Ƀii2HiX
�Mb+?HB2Ľ2M/ rm`/2M /B2 >QKQ;2M�i2 #2B Ryyyyt ; 7Ƀ` R8 KBM #2B 9 ◦* x2M@
i`B7m;B2`iX .2` ɂ#2`bi�M/ rm`/2 }Hi`B2`i UyX98µG 6BHi2`V mM/ �m7 Ry KG KBi@
i2Hb .1�1@q�b+?Tmz2` �m7;27ɃHHiX .B2 :�:b rm`/2M Ƀ#2` .1�1@a2T?�`Qb2
;2#mM/2MX >B2`7Ƀ` rm`/2M pQ`�# .1�1@#2�/b BK k8@7�+?2M oQHmK2M .1�1@
oQ`r�b+?Tmz2` ɃXLX  [mBHB#`B2`iX 6Ƀ` /B2 �m7`2BMB;mM; rm`/2M 9yyµG .1�1
BM 2BM2 JQ#B+QH@a mH2 ;2;2#2M mM/ KBi RyKG q�b+?Tmz2` ;2r�b+?2MX .B2
S`Q#2 rm`/2 Ƀ#2` a+?r2`F`�7i ;2H�/2M mM/ KBi /`2B7�+? KBi Ry KG q�b+?@
Tmz2` ;2r�b+?2MX .B2 :�:b rm`/2M /m`+? /B2 2`?ƺ?i2 a�HxFQMx2Mi`�iBQM
BK .1�1@1HmiBQMbTmz2` BM kX8 KG 2HmB2`iX .B2 1Mib�HxmM; 2`7QH;i2 /m`+?
S.Ry@a mH2MX .B2b2 rm`/2M pQ`�# KBi jy KG RyW 1iP>  [mBHB#`B2`iX L�+?
"2H�/2M /2` S`Q#2 2`7QH;i2 /B2 1HmiBQM KBi kX8 KG RyW 1iP>X .�b 1Hm�i
rm`/2 #2B @3y◦* 2BM;27`Q`2M mM/ ɃXLX HvQT?vHBbB2`iX .B2 ;2i`Q+FM2i2 S`Q#2
rm`/2 BM 8yyµG .L�b2 A@Smz2` `2bmbT2M/B2`i mM/ KBi ky FlfKG .L�b2 A
#2B jd◦* ɃXLX BMFm#B2`iX �Mb+?HB2Ľ2M/ rm`/2M /B2 S`Q#2M 2`M2mi ;2i`Q+FM2i
mM/ KBi 8yyµG L�P> UyX9JV ɃXLX �m7 1Bb BMFm#B2`iX �K /�`�m7 7QH;2M/2M
h�; rm`/2M /B2 S`Q#2M KBi yX9 J 1bbB;b m`2 M2mi`�HBbB2`i mM/ �m7 RyKG
KBi .1�1 q�b+?Tmz2` �m7;27ɃHHiX .B2 �#b+?HB2Ľ2M/2 �m7`2BMB;mM; 2`7QH;@
i2 /m`+? 2`M2mi2 .1�1@*?`QK�iQ;`�T?B2 mM/ S.Ry@1Mib�HxmM;X L�+? �#@
b+?HB2Ľ2M/2` h`Q+FMmM; /2` S`Q#2M BM /2` aT22/p�+ FQMMi2M /B2 S`Q#2M xm`
:_AG@G*fJa Q/2` �M/2`2M K�bb2MbT2Fi`QbFQTBb+?2M �M�Hvb2M 2BM;2b2ixi
r2`/2MX

d3
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.1�1@oQ`r�b+?Tmz2`, 8y KJ L�i`BmK�+2i�i- T> eXy
kyy KJ L�i`BmK+?HQ`B/- yX8 W h`BiQM s@Ryy

.1�1@q�b+?Tmz2`, 8y KJ L�i`BmK�+2i�i- T> eXy
kyy KJ L�i`BmK+?HQ`B/

.1�1@1HmiBQMbTmz2`, 8y KJ L�i`BmK�+2i�i- T> eXy
Ryyy KJ L�i`BmK+?HQ`B/

.L�b2@A@Smz2`, 8y KJ h_Aa- T> 3Xy- 8y KJ L�i`BmK+?HQ`B/
kX8 KJ J;*H2- yX8 KJ *�*H2

S`Qi2BM�b2@E, ky K;fKG S`Qi2BM�b2 E- d8 KJ *�*H2

9XeX9 :_AG@G*fJa

"2B /2` bQ;2M�MMi2M :Hv+�M _2/m+iBp2 AbQiQT2 G�#2HBM; GB[mB/ *?`QK�iQ;`�@
T?v J�bb aT2+i`Qb+QTv U:_AG@G*fJaV r2`/2M :HvFQb�KBMQ;HvF�M2 M�+?
1ti`�FiBQM 2MxvK�iBb+? /2TQHvK2`BbB2`i- rQ#2B bB2 2BMxB;�`iB;2 JQMQ@- .B@
Q/2` h`Bb�++?�`B/2 pQM /2M MB+?i@`2/mxB2`2M/2M 1M/2M /2` E2ii2M 7`2Bb2ix2MX
.� /2` HvbQbQK�H2 �##�m pQM :�:b b2[m2MxB2HH pQK MB+?i@`2/mxB2`2M/2M
1M/2 UL_1V /2` :�:@E2ii2M 2`7QH;i F�MM pQM /2` wmb�KK2Mb2ixmM; /2`
7`2B;2b2ixi2M JQMQ@ mM/ PHB;Qb�++?�`B/2 �m7 /2M 1MxvK/272Fi ;2b+?HQbb2M
r2`/2M UG�r`2M+2 2i �HX- kyy3VX .B2 G*fJa@�M�Hvb2 2`Kƺ;HB+?i 2BM2 [m�@
HBi�iBp2 mM/ [m�MiBi�iBp2 "2r2`imM; /2` "BQK�`F2` BM #BQHQ;Bb+?2M S`Q#2M
UG�r`2M+2 2i �HX- kyRkVX .�#2B r2`/2M L_1@ai�M/�`/b #2MƺiB;i- /B2 Ƀ#2`
2BM2 `2/mFiBp2 �KBMB2`mM; KBi (Rj*)@�MBHBM K�`FB2`i r2`/2MX .B2 xm mMi2`@
bm+?2M/2M L_1b /2b S`Q#2MK�i2`B�Hb r2`/2M KBi (Rk*)@�MBHBM K�`FB2`i mM/
xmb�KK2M KBi /2M L_1@ai�M/�`/b +Q@+?`QK�iQ;`�T?B2`i rQ/m`+? 2BM2 wm@
Q`/MmM; /2` aB;M�H2 2`Kƺ;HB+?i rB`/X 1bb2MiB2HH Bbi ?B2`#2B /B2 lMi2`b+?2B/mM;
/2` L_1b pQM /2M BMi2`M2M .Bb�++?�`B/@1BM?2Bi2MX L�+? /2` .2TQHvK2`BbB2@
`mM; mMi2`b+?2B/2M bB+? /B2 BMi2`M2M .Bb�++?�`B/@1BM?2Bi2M �m7;`mM/ 2BM2`
mM;2b iiB;i2M l`QMb m`2 mK R3 .� pQM /2M L_1b- /B2 BK :2;2Mb�ix xm /2M
BMi2`M2M 1BM?2Bi2M �mb 2BM2` ;2b iiB;i2M l`QMb m`2 �m7;2#�mi bBM/ UGBM?�`/i
2i �HX- kyyRc G�r`2M+2 2i �HX- kyRkVX
1ti`�?B2`i2 :�:b rm`/2M xmM +?bi KBi #�Fi2`B2HH2M >2T�`BM@Gv�b2M #xrX
*?`QM/`QBiBM�b2M xm .Bb�++?�`B/@1BM?2Bi2M /2TQHvK2`BbB2`iX L�+? (Rk*)@�MB@

dN
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HBM@J�`FB2`mM; rm`/2M /B2 L_1b BM /2` �: 1bFQ Ua�M .B2;Q- la�V �M 2B@
M2` GhZ P`#Bi`�T .Bb+Qp2`v KBi 1H2Fi`QM2MbT`�v aT2Fi`QK2i2` mM/ 2BM2`
*18 _S@>SG* �M�HvbB2`iX �Hb Gƺb2KBii2H rm`/2 �+2iQMBi`BH ;2Mmixi- /2K /�b
F�iBQMBb+?2 .B#mivH�KBM U."�V �Hb �//BiBp xm` AQM2MT��`#BH/mM; xm;2;2#2M
rm`/2X wmb ixHB+? rm`/2 2BM J2i?�MQH@:`�/B2Mi 2BM;2b2ixi- mK /B2 �m7i`2M@
MmM;  ?MHB+? KQ/B}xB2`i2` .Bb�++?�`B/@1BM?2Bi2M xm p2`#2bb2`MX

9XeX8 J�`FB2`mM; pQM .Bb�++?�`B/2M Ƀ#2` k@�KBMQ�+`B/QM

.B2 `2/mFiBp2 �KBMB2`mM; rm`/2 KQ/X M�+? >Bi+?+Q+F 2i �HX Ukyy3V /m`+?;2@
7Ƀ?`iX >B2`#2B rB`/ wm+F2`M BM 2BM2K �xB/2M Gƺb2KBii2H 2BM2 �KBMQ;`mTT2-
/B2 k@�KBMQ�+`B/QM U�J�*V 2Mi? Hi- �M;27Ƀ;iX .�#2B FQKKi 2b xm` :2@
M2`B2`mM; 2BM2` a+?BzǶb+?2M "�b2 #xrX 2BM2b AKB/bX .B2 ?B2`#2B 2Mibi2?2M/2
o2`#BM/mM; Bbi BM r bb`B;2` GƺbmM; BMbi�#BHX .�b :H2B+?;2rB+?i HB2;i BM /2`
;2b+?HQbb2M2M 6Q`K mM/ MB+?i BM /2` /2b Qz2M2M �H/2?v/bX .B2 _2/mFiBQM
/2` a+?Bzb+?2M "�b2 /m`+? 2BM KBH/2b _2/mFiBQMbKBii2H 7Ƀ?`i xm 2BM2` B`@
`2p2`bB#H2M _2/mxB2`mM; /2` AKB/@"BM/mM;X .�b 2`?�Hi2M2 S`Q/mFi Bbi /2`
;2rɃMb+?i2 6HmQ`QT?Q`@K�`FB2`i2 wm+F2` U�##X RkV

JQMQb�++?�`B/, Ry KJ JQMQb�++?�`B/ BM >2P
�J�*@GƺbmM;, Ryy KJ k@�KBMQ�+`B/QM U�J�*V

R8 W UpfpV 1bbB;b m`2 BM .JaP
L�">3*L@GƺbmM;, R J L�@*v�MQ#Q`?v/`B/ BM >2P

.B2 bvMi?2iBb+? ;2M2`B2`i2M a�++?�`B/2 :k�y mM/ :kay UjX9V rm`/2M xm`
J�`FB2`mM; KBi �J�* ;2MmixiX wm Ryy MKQH a�++?�`B/ rm`/2M 8µG /2`
�J�*@GƺbmM; ;2;2#2M mM/ Ry KBM #2B _h BK /mMFH2M BMFm#B2`i mK /B2
AKB/@o2`#BM/mM; xm #BH/2MX �Mb+?HB2Ľ2M/ rm`/2M 8µG /2` L�@*v�MQ#Q`?v/`B/@
GƺbmM; xm;2;2#2M mM/ 7Ƀ` 9 ? #2B 98◦* BK /mMFH2M BMFm#B2`iX .B2 bQ ;2H�@
#2Hi2M wm+F2`M FƺMM2M 7Ƀ` K2?`2`2 qQ+?2M #xrX JQM�i2 #2B @ky◦* ;2H�;2`i
r2`/2MX wm` +?`QK�iQ;`�T?Bb+?2M �M�Hvb2 rm`/2M /B2 S`Q#2M KBi jyyµG
8y W UpfpV .JaP BM >2P p2`/ɃMMiX

3y
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�##BH/mM; Rk, J2+?�MBbKmb /2` a�++?�`B/@J�`FB2`mM; /m`+? k@�KBMQ�+`B/QMX
1BM .Bb�++?�`B/ #2}M/2i bB+? BK :H2B+?;2rB+?i BM /2` Qz2M2M 6Q`K URV mM/ ;2b+?HQbb2M2M
6Q`K UkVX .m`+? �J�* UjV `2�;B2`i /B2 Qz2M2 6Q`K KBi /2` �KBMQ;`mTT2 /2b �J�*b
mM/ #BH/2i 2BM2 a+?BzǶb+?2 "�b2 U9V �mbX .m`+? _2/mxB2`mM; /2` AKB/@"BM/mM; /m`+?
L�@*v�MQ#Q`?v/`B/ rB`/ 2BM2 B``2p2`bB#H2- bi�#BH2 o2`#BM/mM; U8V 2`x2m;iX

9XeXe _S@>SG* �J�*@K�`FB2`i2` .Bb�++?�`B/2

.B2 �J�*@K�`FB2`i2M .Bb�++?�`B/2 BMi2`�;B2`2M KBi /2` J�i`Bt 2BM2` *R3
`2p2`b2/ T?�b2 U_SV@a mH2 /m`+? /2M ?v/`QT?Q#2M *?�`�Fi2` /2b �M;2? M;@
i2M 6�`#biQzbX .B2b2` 1z2Fi rB`/ xmb ixHB+? /m`+? 7mMFiBQM2HH2 :`mTT2M /2`
mMi2`bm+?2M a�++?�`B/2 KQ/B}xB2`iX �M;2? M;i2 amH7�i;`mTT2M r2Bb2M bi�`F2
?v/`QT?BH2 1B;2Mb+?�7i2M �m7- rQ/m`+? /B2 AMi2`�FiBQM KBi /2K a mH2MK�i2@
`B�H �#MBKKiX .�b mMi2`bm+?i2 a�++?�`B/ 2HmB2`i /�/m`+? b+?M2HH2` mM/ F�MM
pQM �M/2`b bm#biBimB2`i2M o2`i`2i2`M mMi2`b+?B2/2M r2`/2MX
�Hb *?`QK�iQ;`�T?B2@�TT�`im` rm`/2 /B2 1ii�M G* U:1 >2�Hi?+�`2V KBi
2BM2` CmTBi2` *R3 _S@a mH2 Ujyy µK- 9Xe KK .m`+?K2bb2`- jXk KG oQHm@
K2MV 2BM;2b2ixiX �Hb "BM/2Tmz2` rm`/2 ey KJ �KKQMBmK�+2i�i T> 8Xe
2BM;2b2ixi- mK Kƺ;HB+?2 amH7�i;`mTT2M xm /2T`QiQMB2`2MX .m`+? 1`?ƺ?mM;
/2` G�/mM;bmMi2`b+?B2/2 rB`/ /B2 Kƺ;HB+?2 �m~ƺbmM; 2BM;2b2ixi2` a�++?�`B@
/2 p2`#2bb2`iX .B2 1HmiBQM ;2#mM/2M2` a�++?�`B/2 2`7QH;i2 /m`+? �m7bi2B;2M/2
EQMx2Mi`�iBQM /2b �+2iQMBi`BH 1HmiBQMbTmz2`bX L�+? �J�*@J�`FB2`mM; /2`
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xm �M�HvbB2`2M/2M a�++?�`B/2 U9XeX8V rm`/2M /B2b2 BM 2BM2M 8yy µG GQQT ;2@
H�/2M mM/ M�+? *?`QK�iQ;`�T?B2T`Q;`�KK h�#XR8 �m7;2i`2MMiX

h�#2HH2 R8, *?`QK�iQ;`�T?B2T`Q;`�KK xm` �m7i`2MMmM; �J�*@K�`FB2`i2` a�++?�`B/2X

S?�b2 1HmiBQMbTmz2` oQHmK2M (KG)
�[mBHB#`B2`mM; kW Re

AMD2FiBQM kW k
:`�/B2Mi � k@9W 9
:`�/B2Mi " 9@R8W k3
:`�/B2Mi * R8@eyW j
q�b+?2M eyW j

.B2 �m7`2BMB;mM; 2`7QH;i #2B R KGfKBMX wm` oQ`#2`2BimM; /2` *R3@a mH2 rB`/
/B2b2 KBi kW Smz2` "  [mBHB#`B2`i- �Mb+?HB2Ľ2M/ KBi eyW Smz2` " ;2r�b+?2M
mK Kƺ;HB+?2 o2`mM`2BMB;mM;2M xm 2Mi72`M2M mM/ 2`M2mi �m7 kW Smz2` " ;2@
b2ixiX .B2 S`Q#2 rm`/2 BMDBxB2`i mM/ BM 2BM2K :`�/B2Mi2M �m7;2i`2MMiX .B2
S`Q#2M rm`/2M xm D2 8yyµG 7`�FiBQMB2`iX .B2 a mH2 rm`/2 �#b+?HB2Ľ2M/ 2`@
M2mi BM ey W Smz2` " ;2r�b+?2M mM/ xm` G�;2`mM; �m7 kyW 1i?�MQH ;2b2ixiX
J�`FB2`i2 mM/ 2HmB2`i2 wm+F2` r2`/2M /m`+? lo@�#bQ`TiBQM #2B k88MK BM
/2` 1ii�M G* /2i2FiB2`i mM/ xm` �mbr2`imM; BM 2BM2K *?`QK�iQ;`�KK ;2@
bT2B+?2`iX

9XeXd o2`/�m pQM �J�*@K�`FB2`i2M .Bb�++?�`B/2M

L�+? �J�*@J�`FB2`mM; /2` a�++?�`B/2 F�MM 2BM 2MxvK�iBb+?2` o2`/�m KBi
`2FQK#BM�Mi2` �`bF Q/2` �M;2`2B+?2`i2M h`BiQbQK2M 2`7QH;2MX .m`+? /2M lK@
b�ix 2BM2` amH7�i;`mTT2 /2b K�`FB2`i2M a�++?�`B/b p2` M/2`i bB+? /�b G�m7@
p2`?�Hi2M /2` TQi2MiB2HH2M am#bi`�i2- r�b xm 2BM2K a?B7i /2b 1HmiBQMbpQHmK2M
7Ƀ?`iX .B2b2` F�MM BK *?`QK�iQ;`�KK /m`+? o2`;H2B+? KBi /2K mMp2`/�m@
i2M a�++?�`B/ #2bi iB;i r2`/2MX 62`M2` 2`7QH;i /B2 "2bi iB;mM; /2` ai`mFim`
/m`+? 1H2Fi`QM2MbT`�v@AQMBbB2`mM;@Ja �M�Hvb2M U1aA@JaVX 6Ƀ` /2M 2Mxv@
K�iBb+?2M lKb�ix rm`/2M /B2 �M;2`2B+?2`i2M h`BiQbQK2M �#;2MQKK2M- xm
D2 R8y µ; �HB[mQiB2`i mM/ 7Ƀ` jy KBM #2B 9yXyyyt ; x2Mi`B7m;B2`iX .2` ɂ#2`bi�M/
rm`/2 p2`rQ`72M mM/ /B2 MQ+? BMi�Fi2M GvbQbQK2M 2BM;27`Q`2M Q/2` BM R8yµG

3k
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k8y KJ �KKQMBmK�+2i�i T> 9Xe `2bmbT2M/B2`iX .2` J2K#`�M�m7b+?Hmbb 2`@
7QH;i2 /m`+? /`2B7�+?2 aQMB}xB2`mM; xm D2 ky b2+ BK lHi`�b+?�HH;2` iX .�b w2HH@
/2#`Bb rm`/2 7Ƀ` Ry KBM #2B RR3yyt ; �#x2Mi`B7m;B2`iX .2` ɂ#2`bi�M/ rm`/2
�#;2MQKK2M mM/ Ƀ#2` /2M .*@S`Qi2BM@�bb�v [m�MiB}xB2`iX .B2 ;2i`Q+FM2@
i2M �J�*@a�++?�`B/2 rm`/2M KBi 8yµ; /2` �m7;2b+?HQbb2M2M h`BiQbQK2M@
S`Qi2BMKBb+?mM; 7Ƀ` k9 ? #2B jd ◦* BMFm#B2`iX .B2 �Mb+?HB2Ľ2M/2 1Mi72`MmM;
pQM S`Qi2BM2M 2`7QH;i2 /m`+? 1BMb�ix 2BM2` Ry F.� +mi@Qz @J2K#`�MX .B2 Gƺ@
bmM; rm`/2 7Ƀ` jy KBM #2B RR3yyt ; �#x2Mi`B7m;B2`iX �#b+?HB2Ľ2M/ rm`/2 /B2
J2K#`�M KBi r2Bi2`2M jyyµG G�m7Tmz2` KBi RyW �+2iQMBi`BH ;2r�b+?2MX
.2` .m`+?~mĽ rm`/2 �M /2` aT22/p�+ ;2i`Q+FM2iX .B2 bQ pQ`#2`2Bi2i2 S`Q#2
FQMMi2 Ƀ#2` 2BM2 *R3@_S@a mH2 �m7;2i`2MMi mM/ �M�HvbB2`i r2`/2MX
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8 1`;2#MBbb2

8XR :2M2`B2`mM; mM/ o2`B}xB2`mM; /2` �`bF@EP@J�mb
1BM2 FɃ`xHB+? 2`b+?B2M2M2 aim/B2 U.?�K�H2 2i �HX- kyRdV FQMMi2 /2` �`vH@
bmH7�i�b2 E U�`bFV /B2 6mMFiBQM �Hb :HmFm`QM�i@k@amH7�i�b2 xmr2Bb2MX .�@
KBi MBKKi /B2 �`bF 2BM2 _QHH2 BM /2` .2;`�/�iBQMbF�bF�/2 pQM :HvFQb�@
KBMQ;HvF�M2M 2BMX .2` �`bF@FMQ+F@Qmi U�`bF@EPV F�MM KBi 2BM2K JSa@
 ?MHB+?2M E`�MF?2Bibp2`H�m7 2BM?2`;2?2M- /2` #2`2Bib 7Ƀ` 2BM2 oB2Hx�?H r2Bi2@
`2`- �K :�:@�##�m #2i2BHB;i2` 1MxvK2- ;2x2B;i r2`/2M FQMMi2X .�b �`bF@
EP@J�mbKQ/2HH 2`H�m#i 2b /B2 xm;`mM/2HB2;2M/2 S�i?QT?vbBQHQ;B2 xm 2`7Q`@
b+?2M mM/ /�b /�#2B 2`H�M;i2 qBbb2M 7Ƀ` /B2 A/2MiB}F�iBQM mM/ /B2 .B�;MQb2
Kƺ;HB+?2` �`bF@/2}xB2Mi2` S�iB2Mi2M 2BMxmb2ix2MX

8XRXR :2M2`B2`mM; /2` �`bF@EP@J�mb

>2i2`Qxv;Qi2 �`bF@EP@J mb2 rm`/2M pQM C�+FbQM G�#Q`�iQ`v 2`rQ`#2MX
J2+?�MBbiBb+? ?�M/2Hi2 2b bB+? mK 2BM FMQ+F@Qmi@}`bi JQ/2HH- r2H+?2b Ƀ#2`
/�b *`2fHQtS@_2FQK#BM�iBQMbbvbi2K ;2M2`B2`i rm`/2X .B2 *`2@_2FQK#BM�b2
U+v+HBx�iBQM `2+QK#BM�iBQMV x ?Hi xm 2BM2` 1MxvKFH�bb2- r2H+?2 /B2 aT�HimM;
mM/ L2mp2`FMɃT7mM; pQM .L� F�i�HvbB2`iX .B2 *`2@1`F2MMmM;bb2[m2Mx rB`/
�Hb HQtS #xrX ~BTT�b2 `2+Q;MBiBQM i�`;2i U6_hV #2x2B+?M2iX aQHH 2BM ;2rɃMb+?@
i2` .L�@ai`�M; 2Mi72`Mi r2`/2M- rB`/ ;2xB2Hi pQ` mM/ M�+? /B2b2K �#b+?MBii
2BM2 HQtS@ai2HH2 ;2b2ixi- /B2 pQK *`2@1MxvK 2`F�MMi mM/ ;2#mM/2M rB`/X "2@
}M/2M bB+? #2B/2 HQtS@a2[m2Mx2M BM b2H#2` P`B2MiB2`mM;- rB`/ /B2 #2i`Qz2M2
a2[m2Mx /�`�m7?BM �mb;2b+?MBii2M mM/ BMi`�x2HHmH ` �#;2#�miX
"2B /2` BM /B2b2` �`#2Bi pQ`HB2;2M/2M �`bF@EP@J�mbHBMB2 rm`/2 2BM2 A_1a@
E�bb2ii2 UBMi2`M�H `B#QbQK2 2Mi`v bBi2- GRGk@S;F@SV BM SQbBiBQM deyNkkek
mTbi`2�K pQM 1tQM j BM *?`QKQbQK Rj 2BM;2b2ixiX .B2 E�bb2ii2 2Mi?B2Hi M2@
#2M /2` 1`F2MMmM;bb2[m2Mx 6_h /�b _2TQ`i2`;2M H�+w bQrB2 HQtS@ai2HH2MX
.B2 M�+?7QH;2M/2 L2QKv+BM@E�bb2ii2 rB`/ pQM 2BM2` S?QbT?Q;Hv+2`�i@EBM�b2
US:EV S`QKQiQ`b2[m2Mx ;2bi2m2`i- /B2 2BM2 r2Bi2`2 HQtS@ai2HH2 2BM7Ƀ?`iX
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1BM2 /`Bii2 HQtS@a2[m2Mx rm`/2 M�+? 1tQM j 2BM;27Ƀ;iX .B2 bQ ;2M2`B2`i2M
�`bF@iKR#@J mb2 rm`/2M pQM C�+FbQM G�#Q`�iQ`v KBi *`2@J mb2M ;2F`2mxi-
mK /B2 L2QKv+BM@E�bb2ii2 bQrB2 1tQM j xm 2Mi72`M2MX .B2 L�+?FQKK2M
rm`/2M Ƀ#2` /`2B r2Bi2`2 :2M2`�iBQM2M KBi *8d"GfeLC@J mb2M ;2T��`i-
mK /�b *`2@h`�Mb;2M xm 2Mi72`M2MX .2` b+?2K�iBb+?2 �m7#�m /2b EQMbi`mFib
xm` :2M2`B2`mM; /2` �`bF@EP@J�mb Bbi �##X Rj xm 2MiM2?K2MX

�##BH/mM; Rj, 1`x2m;mM; /2b �`bF@J�mbKQ/2HHbX �`bF@EP@J mb2 rm`/2M Ƀ#2` /�b
EMQ+F@Qmi@}`bi@JQ/2HH `2�HBbB2`iX .�b qBH/ivT@�HH2H bQrB2 /�b ;2M2`B2`i2 �`bF@EP@�HH2H
bBM/ b+?2K�iBb+? /�`;2bi2HHiX AM /2M :2MHQ+B rm`/2 1tQM j Ƀ#2` HQtS@ai2HH2M ~�MFB2`i
mM/ Ƀ#2` r2Bi2`2 o2`T��`mM;2M /m`+? /�b *`2fHQtS@_2FQK#BM�iBQMbbvbi2K /2H2iB2`iX .B2
H�+w@ mM/ L2QKv+BM@E�bb2ii2M /B2Mi2M /2` a2H2FiBQM �m7 ?QKQHQ;2 _2FQK#BM�iBQMX S`Q@
/mFi;`ƺĽ2M M�+? :2MQivTBbB2`mM;b@S*_ xm` o�HB/B2`mM; bBM/ KBi 8R8 #xrX eky "�b2MT��@
`2M ;2F2MMx2B+?M2iX .B2 ?2i2`Qxv;Qi2 1Hi2`M;2M2`�iBQM Sy /2` �`bF@EP@J mb2 rm`/2 #2B
C�+FbQM G�#Q`�iQ`B2b 2`rQ`#2MX

.B2 o�HB/B2`mM; /2b �`bF@EPb 2`7QH;i2 xmM +?bi �m7 Km`BM2` ;2MQKBb+?2`

.L�X >B2`7Ƀ` rm`/2 2BM2 S*_@#�bB2`i2 J2i?Q/2 xm` o2`B}xB2`mM; /2b :2@
MQivTb /2` L�+?FQKK2M 2i�#HB2`iX .B2 7Ƀ` /B2 :2MQivTBbB2`mM; p2`r2M/2i2M
qBH/ivT@ mM/ �`bF@EP@S`BK2` 2`x2m;i2M 2BM 8R8 #xrX eky "�b2MT��` ;`Q@
Ľ2b S`Q/mFiX L�+? PTiBKB2`mM;bT`Qx2bb2M FQMMi2 /B2 bQ;2M�MMi2 JmHiBTH2t@
6Q`K /2` S*_ /m`+?;27Ƀ?`i r2`/2M- rQ#2B bB+? 7Q`r�`/ mM/ `2p2`b2 S`BK2`
#2B/2` :2MQivT2M BM /2` _2�FiBQMbHƺbmM; #27�M/2MX .B2b2 2`Kƺ;HB+?i2 /B2
A/2MiB}xB2`mM; /2` :2MQivT2M BM Mm` 2BM2K S*_@�Mb�ix U�##X R9�VX
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.B2 �M�Hvb2 /2b `2H�iBp2M 1tT`2bbBQMbMBp2�mb pQM :2M2M F�MM KBi >BH72 /2`
[m�MiBi�iBp2M S*_ U[S*_V 2`7QH;2M U9XjX8VX L�+? 1i�#HB2`mM; 2MibT`2+?2M@
/2` [S*_@S`BK2` FQMMi2 BM /2M :2r2#2M >B`M- G2#2`- LB2`2 mM/ JBHx 2BM2
_2/mxB2`mM; /2b �`bF@h`�MbF`BTib BM �`bF@EP@:2r2#2 ;2;2MɃ#2` /2K qBH/@
ivT pQM N3Xd W @ NNXN W #2bi iB;i r2`/2M U�##X R9"VX

�##BH/mM; R9, o�HB/B2`mM; /2b �`bF@EPb mM/ �`bF@1tT`2bbBQMbH2p2HX U�V 1i?B@
/BmK#`QKB/ ;27 `#i2 �;�`Qb2@:2H2 /2` S*_@S`Q/mFi2 M�+? :2MQivTBbB2`mM;b@S*_ �m7
Km`BM2` .L�X U"V :2r2#2bT2xB}b+?2 �`bF@:2M2tT`2bbBQM M�+? [S*_X �M�HvbB2`i rm`/2
2ti`�?B2`i2 K_L� /`2B JQM�i2 �Hi2` qBH/ivT@ mM/ �`bF@EP@J mb2 M�+? h`�MbF`BTiBQM
xm +.L�X U*V :2r2#2bT2xB}b+?2 �_aE@1tT`2bbBQMb�M�Hvb2 �m7 ?mK�M2` +.L� /m`+?@
;27Ƀ?`i BM EQQT2`�iBQM KBi S`Q7X .`X SQ?H UlMBFHBMBF >�K#m`;@1TT2M/Q`7VX

AM EQQT2`�iBQM KBi S`Q7X .`X SQ?H UlMBFHBMBF >�K#m`;@1TT2M/Q`7V rm`/2
2BM ;2r2#2bT2xB}b+?2b 1tT`2bbBQMbKmbi2` /2` �_aE KBii2Hb 2BM2` [S*_@
�M�Hvb2 �m7 ?mK�M2K :2r2#2 2`bi2HHiX .B2 +.L� bi�KKi2 �mb 2BM2` 2B;2Mb
xmb�KK2M;2bi2HHi2M ?mK�M2M +.L�@.�i2M#�MF /2` lMBFHBMF >�K#m`;X .B2@
b2 .�i2M #2bi iB;i2M /B2 m#B[mBi `2 1tT`2bbBQM /2` �`bF- /B2 #2`2Bib BM oQ`@
�`#2Bi2M mMb2`2` �`#2Bib;`mTT2 UqB2;K�MM 2i �HX- kyRjV TQbimHB2`i rm`/2X
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8XRXk �`bF@1tT`2bbBQMbKmbi2` /m`+? /�b H�+w@_2TQ`i2`;2M

6Ƀ` /B2 .�`bi2HHmM; /2` �`bF@1tT`2bbBQM rm`/2M Rk JQM�i2 �Hi2 J mb2 T�b@
bBp KBi S?QbT?�iTmz2` US"V T2`7mM/B2`i U9XkX8V- /B2 P`;�M2 2MiMQKK2M mM/
Ƀ#2` L�+?i BM 9W S6� }tB2`iX L�+? �M72`iB;mM; pQM 7`22@~Q�iBM;@a+?MBii2M
U9XkXRV- rm`/2M /B2b2 ɃXLX BM s@:�H@6 `#2HƺbmM; BMFm#B2`i mM/ KBi 1QbBM
;2;2M;27 `#i U9XkXeVX .�`;2bi2HHi Bbi 2BM LB2`2M@Zm2`b+?MBii- /2` BM /2M �`bF@
EP@hB2`2M 2BM2 BMi2MbBp2 #H�m2 s@:�H@6 `#mM; BK "2`2B+? /2` T`QtBK�H2M
hm#mHB �m7rB2b U�##X R8VX .m`+? /�b BM /2M �`bF@EP@hB2`2M pQ`?�M/2M2
EP@EQMbi`mFi HB2Ľ bB+? ?B2` 2BM2 bi�`F2 H�+w@_2TQ`i2`�FiBpBi i 72bibi2HH2MX
1BM L�+?r2Bb /2` _2TQ`i2`F�bb2ii2 BM �M/2`2M :2r2#2M r�` MB+?i Kƺ;HB+?
U?B2` MB+?i ;2x2B;iVX

�##BH/mM; R8, G�+w@_2TQ`i2`;2M@L�+?r2Bb xm` .�`bi2HHmM; /2` �`bF@
1tT`2bbBQMX L�+? "2i m#mM; /2` hB2`2 2`7QH;i2 /B2 T�bbBp2 S2`7mbBQM KBi S"
mM/ �Mb+?HB2Ľ2M/2` 6BtB2`mM; Ƀ#2` L�+?i BM 9W S�`�7Q`K�H/2?v/ US6�VX wm` .�`bi2HHmM;
/2b _2TQ`i2`;2Mb 2`7QH;i2 /B2 AMFm#�iBQM pQM 7`22@~Q�iBM;@a+?MBii2M Ƀ#2` L�+?i BM
s@:�H@6 `#2HƺbmM; #2B jd◦* mM/ :2;2M7 `#mM; KBi 1QbBMX .�`;2bi2HHi Bbi /2` LB2`2M@
Zm2`b+?MBii Rk JQM�i2 �Hi2` qBH/ivT@ mM/ �`bF@EP@hB2`2X .B2 BMi2MbBp2 /mMF2H#H�m2
6 `#mM; BK "2`2B+? /2` T`QtBK�H2M hm#mHB /2mi2i �m7 2BM2 ?Q?2 _2TQ`i2`;2M�FiBp i ?BMX
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8XRXj �`bF@EP@L�+?r2Bb �m7 S`Qi2BM2#2M2

L2#2M /2` "2biBKKmM; pQM 1tT`2bbBQM �m7 K_L�@h`�MbF`BTi2#2M2 Bbi /2`
L�+?r2Bb 2BM2b :2M@FMQ+F@Qmib �m7 S`Qi2BMH2p2H 2BM r2Bi2`2b AM/Bx 7Ƀ` /B2
pQHHbi M/B;2 �#r2b2M?2Bi /2b mMi2`bm+?i2M :2MT`Q/mFibX >B2`7Ƀ` rm`/2M >Q@
KQ;2M�i2 U9X8XRV p2`b+?B2/2M2` :2r2#2 pQM qBH/ivT@ mM/ �`bF@EP@hB2`2M
�M;272`iB;i- BM /2` a.a@S�:1 �m7;2i`2MMi mM/ �m7 2BM2 So.6@J2K#`�M
Ƀ#2`i`�;2M U9X8XjVX .B2 "HQib rm`/2M �Mb+?HB2Ľ2M/ KBi /2M FQKK2`xB2HH 2`@
? HiHB+?2M α@�_aE@�E U1p2`2bi "BQi2+?c "BQ`#viV /2FQ`B2`i U�##X ReVX

�##BH/mM; Re, o�HB/B2`mM; /2b �`bF@EPb �m7 :2r2#2?QKQ;2M�i2MX
:2r2#2?QKQ;2M�i2 URyyµ;V rm`/2M Ƀ#2` a.a@S�:1 �m7;2i`2MMi mM/ �m7 2BM2 So.6@
J2K#`�M Ƀ#2`i`�;2MX .2FQ`�iBQM /2` J2K#`�M2M 2`7QH;i2 KBi U�V α@�_aE@�E U1p2`2bi
"BQi2+?V mM/ U"V α@�_aE@�E U"BQ`#viVX �Hb SQbBiBpFQMi`QHH2 rm`/2 `2FQK#BM�Mi2 ?m@
K�M2 �_aE Uky M;V �m7;2i`�;2MX

.B2 xm` o2`7Ƀ;mM; bi2?2M/2M α@�_aE@�MiBFƺ`T2` /2i2FiB2`i2M F2BM :2MQivT@
bT2xB}b+?2b aB;M�H /2` Km`BM2M �`bF@6Q`KX �Hb SQbBiBpFQMi`QHH2 rm`/2 /B2
`2FQK#BM�Mi ?2`;2bi2HHi2 ?mK�M2 6Q`K U`�_aEV /2` �`bF 2BM;2b2ixi mM/
2`7QH;`2B+? #2B 2ir� e3@F.� M�+?;2rB2b2MX 62`M2` rm`/2M �M;2`2B+?2`i2 HvbQ@
bQK�H2 6`�FiBQM2M �M;272`iB;i- �M�HQ; xm /2M :2r2#2?QKQ;2M�i2M �m7 2BM2
So.6@J2K#`�M Ƀ#2`i`�;2M mM/ KBi /2K α@�_aE@�E U"BQ`#viV bQrB2 xm`
EQMi`QHH2 /2` HvbQbQK�H2M �M`2B+?2`mM; KBi 2BM2K α@*�i?2TbBM .@�E /2@
FQ`B2`iX �m7 h`BiQbQK2M /2` qBH/ivT@hB2`2 rm`/2M aB;M�H2 BK q2bi2`M#HQi
#2B ∼ky mM/ ∼jy F.� /2i2FiB2`i- /B2 #2B �mb`2B+?2M/ H�M;2` "2HB+?imM;bx2Bi
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D2/Q+? 2#2M7�HHb BM /2M �`bF@/2}xB2Mi2M hB2`2M- D2/Q+? KBi b+?r +?2`2` AM@
i2MbBi i M�+?r2Bb#�` bBM/ U�##X RdVX

�##BH/mM; Rd, o�HB/B2`mM; /2b �`bF@EPb �m7 h`BiQbQK2MX �m7;2i`�;2M rm`/2M D2@
r2BHb /`2B h`BiQbQK2M@S` T�`�iBQM U8yµ;V �mb qBH/ivT@ mM/ �`bF@EP@hB2`2MX .B2 "HQib
rm`/2M KBi α@�_aE U"BQ`#viV mM/ α@*ib.@�E /2FQ`B2`iX �Hb SQbBiBpFQMi`QHH2 rm`/2
`2FQK#BM�Mi2 ?mK�M2 �_aE Uky M;V �m7;2i`�;2MX .B2 S`Q#2M rm`/2M Ƀ#2` a.a@S�:1
�m7;2i`2MMi mM/ �m7 2BM2 So.6@J2K#`�M Ƀ#2`i`�;2MX

1BM 7Ƀ` /B2 �`bF bT2xB}b+?2` 2MxvK�iBb+?2` �FiBpBi ibi2bi FQMMi2 xm /B2@
b2K w2BiTmMFi MQ+? MB+?i /m`+?;27Ƀ?`i r2`/2MX .B2b2` Bbi MQir2M/B; mK /2M
EQKTH2iip2`Hmbi /2` :.a@�FiBpBi i BM �`bF@/2}xB2Mi2M hB2`2M M�+?xmr2B@
b2MX 1BM 2MibT`2+?2M/2` �bb�v rm`/2 xm 2BM2K bT i2`2M w2BiTmMFi 2i�#HB2`i
UbB2?2 8X8XjVX

8XRX9 J�F`QbFQTBb+?2 "27mM/2 /2b �`bF@J�mbKQ/2HHb

.B2 �`bF@EP@J�mbHBMB2 KBi /2K ;2M2iBb+?2M *8d"Gfe@>BMi2`;`mM/ rm`/2
/m`+? AMxm+?i 7Q`i;2T~�Mxi mM/ #27�M/ bB+? BM /2` RyX :2M2`�iBQMX wmK w2Bi@
TmMFi /B2b2` �`#2Bi rm`/2M 2ir� eyy J mb2 KBi 2BM2` ;2b+?H2+?iHB+?2M o2`@
i2BHmM; pQM 8yX8 W K MMHB+?2M mM/ 9NX8 W r2B#HB+?2M hB2`2M ;2xɃ+?i2iX .B2
/m`+?b+?MBiiHB+?2 qm`7;`ƺĽ2 #2i`m; dX8 ± RX3X 1BM2 ?QKQxv;Qi2 �`bF@EP@
o2`T��`mM; HB272`i2 72`iBH2 L�+?FQKK2MX �m7;`mM/ ;2`BM;2` bi�iBbiBb+?2` �#@
r2B+?mM;2M- F�MM 2BM2 "2i2BHB;mM; /2b �`bF@EPb �m7 /B2 :2b+?H2+?i2`@ mM/
:2MQivTp2`i2BHmM; �mb;2b+?HQbb2M r2`/2MX �HH2 �mb /2` �`bF@EP@J�mbHBMB2
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?2`pQ`;2#`�+?i2M hB2`2 rB2b2M iB27b+?r�`x2b 62HH �m7- r�b �m7 /2M ;2M2iB@
b+?2M *8d"Gfe@>BMi2`;`mM/ xm`Ƀ+Fxm7Ƀ?`2M BbiX "2B /2` 7Ƀ` /B2b2 aT2xB2b
Ƀ#HB+?2M Eƺ`T2`;`ƺĽ2 mM/ :2rB+?i rB2b2M �`bF@EP@J mb2 F2BM2 �mz HHB@
;2M T? MQivTBb+?2M o2` M/2`mM;2M �m7X 1BM2 lMi2`b+?2B/mM; xm qBH/ivT@
:2b+?rBbi2`iB2`2M r�` Q?M2 pQ`?2`B;2 :2MQivTBbB2`mM; MB+?i Kƺ;HB+?X > m};
xm #2Q#�+?i2M r�` D2/Q+? /B2 ;`QĽ~ +?B;2 1Mi72`MmM; /2` L�+F2M#2?��`mM;
bQrB2 2BM2 mMxm`2B+?2M/2 62HHT~2;2 #2B �`bF@EP@hB2`2M U�##X R3�VX

�##BH/mM; R3, J�F`QbFQTBb+?2 �mz HHB;F2Bi2M /2` �`bF@wm+?iX U�V lMxm`2B+?2M/2
62HHT~2;2 K�M+?2` �`bF@EP@hB2`2X U"V >B`M 2BM2b �`bF@EP@hB2`2b mM/ U*V p2`;`ƺĽ2`i2
JBHx 2BMB;2` �`bF@EP@J mb2X

AM 1BMx2H7 HH2M FQMMi2M  mĽ2`HB+?2 bi`mFim`2HH2 o2` M/2`mM; BK >B`M U�##X
R3"V Q/2` 2BM2 p2`;`ƺĽ2`i2 JBHx U�##X R3*V 72bi;2bi2HHi r2`/2MX .� /B2b2
o2` M/2`mM;2M D2/Q+? MB+?i FQMbi�Mi �m7i`�i2M- FQMMi2 2BM2 bT2xB}b+?2 �`bF@
"2i2BHB;mM; MB+?i M�+?;2rB2b2M r2`/2MX

8XRX8 1BM~mbb /2b �`bF@EPb �m7 /B2 h`�MbF`BTiBQM �M/2`2` HvbQ@
bQK�H2` :2M2

.m`+? /�b FQKTH2t p2`xr2B;i2 HvbQbQK�H2 L2ixr2`F F�MM /B2 .vb7mMFiBQM 2B@
M2b HvbQbQK�H2M 1MxvKb xm 2BM2` F�bF�/2M�`iB;2M _2�FiBQM 7Ƀ?`2M- /B2 1BM@
~mbb �m7 /B2 _2;mH�iBQM �M/2`2` :2M2 ?�#2M F�MMX JBi >BH72 /2` [m�MiBi�iB@
p2M S*_ U[S*_V H�bb2M bB+? �mbb�;2M Ƀ#2` /B2 `2H�iBp2M 1tT`2bbBQMbMBp2�mb
pQM :2M2M �m7 K_L�@1#2M2 i`2z2M mM/ bQKBi 1tT`2bbBQMbmMi2`b+?B2/2 BM
:2MQivT2M mM/ :2r2#2M 72bibi2HH2MX
.B2 �K ? m};bi2M #2i`Qz2M2M :2r2#2 bi2HH2M >B`M mM/ LB2`2 /�`X AM #2B/2M
�`bF@EP@:2r2#2M FQMMi2 2BM2 1`?ƺ?mM; /2` β@>2tQb�KBMB/�b2 Uβ@>2tV bQ@
rB2 pQM G�KTR 72bi;2bi2HHi r2`/2M- rQ#2B /B2 o2` M/2`mM; BK >B`M bi�iBbiB@

NR
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b+?2 aB;MB}F�Mx 2``2B+?i2X .B2 A/m`QM�i@k@amH7�i�b2 UA/bV- /�b xm` �`bF M +?bi
p2`r�M/i2 1MxvK- rB2b 2BM2 H2B+?i `2/mxB2`i2 1tT`2bbBQM �m7- /B2 D2/Q+? F2BM2
bi�iBbiBb+?2 aB;MB}F�Mx 2``2B+?i2X AM r2Bi2`2M :2M2M- /B2 7Ƀ` S`Qi2BM2 /2b Hv@
bQbQK�H2M avbi2Kb FQ/B2`2M- FQMMi2 F2BM2 �`bF@BM/mxB2`i2 o2` M/2`mM; /2`
1tT`2bbBQM 72bi;2bi2HHi r2`/2M U�##X RNVX

�##BH/mM; RN, _2;mH�iBQM mM/ �FiBpBi i HvbQbQK�H2` S`Qi2BM2 BM �`bF@EP@
J mb2MX U�f"V 1tT`2bbBQM HvbQbQK�H2` >v/`QH�b2M bQrB2 /2b HvbQbQK�H2M J2K#`�MT`Q@
i2BMb G�KTR rm`/2 KBii2Hb [S*_ �m7 >B`M@ mM/ LB2`2@+.L� �M�HvbB2`iX .B2 K_L� rm`/2
�mb /`2B JQM�i2 �Hi2M qBH/ivT@ mM/ �`bF@EP@J mb2M 2ti`�?B2`i mM/ xm +.L� i`�MbF`B@
#B2`iX wm` LQ`KB2`mM; /2` 1tT`2bbBQMb`�i2M rm`/2 /�b ?Qmb2F22TBM;@;2M :�S.> 2BM@
;2b2ixiX U*f.V 1MxvK�iBb+?2 �FiBpBi i /2` β@>2tQb�KBMB/�b2 mM/ α@J�MMQbB/�b2 rm`@
/2M �m7 :2r2#2?QKQ;2M�i2M Rk JQM�i2 �Hi2` J mb2 #2biBKKiX U1f6V *�i?2TbBM . mM/
G�KTR �Hb HvbQbQK�H2 J�`F2`T`Qi2BM2 rm`/2M BK q2bi2`M#HQi M�+? a.a@S�:1 �m7 >B`M@
mM/ LB2`2@:2r2#2?QKQ;2M�i2M Rk JQM�i2 �Hi2` J mb2 /2i2FiB2`iX �Hb "2H�/mM;bFQMi`QHH2
rm`/2 >aSdy #xrX :�S.> 2BM;2b2ixiX

Nk



8X 1_:1"LAaa1

AM 2BM2K r2Bi2`2M �Mb�ix rm`/2 /B2 bT2xB}b+?2 �FiBpBi i U9X8XNV /2` HvbQbQ@
K�H2M 1MxvK2 β@>2tQb�KBMB/�b2 Uβ@>2tV bQrB2 α@J�MMQbB/�b2 Uα@J�MV mM@
i2`bm+?i U�##X RN *f.VX >B2`#2B r�`2M 2BM2 mK kyW 2`?ƺ?i2 β@>2t@�FiBpBi i
BM /2` �`bF@EP@LB2`2 bQrB2 2BM2 mK jyW 2`?ƺ?i2 α@J�M@�FiBpBi i BM /2`
�`bF@EP@G2#2` 72bixmbi2HH2MX .B2 BM /B2b2K o2`bm+? 2BM;2b2ixi2M :2r2#2?Q@
KQ;2M�i2 rm`/2M 72`M2` KBii2Hb a.a@S�:1 �m7;2i`2MMi mM/ �m7 2BM2 So.6@
J2K#`�M Ƀ#2`i`�;2MX �m7 S`Qi2BM2#2M2 FQMMi2 #2B /2M HvbQbQK�H2M 1Mxv@
K2M *�i?2TbBM . BK >B`M bQrB2 G�KTR BM /2` LB2`2 F2BM2 �#r2B+?mM; xmK
qBH/ivT 72bi;2bi2HHi r2`/2M U�##X RN 1f6VX

8Xk S? MQivTBb+?2 �M�Hvb2 /2b �`bF@J�mbKQ/2HHb

GvbQbQK�H2 aT2B+?2`2`F`�MFmM;2M r2Bb2M ? m}; 2BM2 "2i2BHB;mM; /2` pBbx2@
`�H2M P`;�M2 rB2 LB2`2- G2#2` Q/2` JBHx �m7X �mb /B2b2K :`mM/ 2`7QH;i2
/B2 lMi2`bm+?mM; /B2b2` P`;�M2 �m7 Kƺ;HB+?2- /m`+? /2M �`bF@EP #2/BM;i2-
T�i?QHQ;Bb+?2 "27mM/2X .B2 ?BbiQHQ;Bb+?2 �M�Hvb2 /2` pBbx2`�H2M P`;�M2 2`@
7Q`/2`i2 /B2 S2`7mbBQM /2` mMi2` L�`FQb2 bi2?2M/2M hB2`2 KBi :Hmi�`�H/2?v/
U9XkX9VX .B2 bQ pQ`#2`2Bi2i2M P`;�M2 rm`/2M BM EQQT2`�iBQM KBi S`Q7X .`X
GɃHHK�MM@_�m+? UlMBp2`bBi i EB2HV mMi2`bm+?iX

8XkXR 1BM~mbb /2b �`bF@EPb �m7 pBbx2`�H2` P`;�M2

.B2 LB2`2 Ƀ#2`MBKKi BK Eƺ`T2` 2BM2 2bb2MiB2HH2 6BHi2`7mMFiBQM pQM Eƺ`T2`@
~ɃbbB;F2Bi2M mM/ Bbi ? m}; pQM 2BM2` �FFmKmH�iBQM /2` T�`iB2HH �#;2#�mi2M
J2i�#QHBi2 #2i`Qz2MX LB2`2M;2r2#2 �+?i #Bb xrƺH7 JQM�i2 �Hi2` qBH/ivT@ mM/
�`bF@EP@hB2`2 rm`/2 bQrQ?H BK GB+?iKBF`QbFQT UGJV- �Hb �m+? 1H2Fi`QM2M@
KBF`QbFQT U1JV �m7 Kƺ;HB+?2 T�i?QHQ;Bb+?2 "27mM/2 mMi2`bm+?i U�##X kyVX
AM w2HH2M /B2 2BM2 bQ;2M�MMi2 i?B+F �b+2M/BM; HBK# /2` >2MH2Ƕb+?2M a+?H2B72
Uh�GV #BH/2M- r�`2M BM /2` �`bF@EP@LB2`2 /2Mb2 #Q/B2b- �HbQ 2H2Fi`QM2M/B+?@
i2b J�i2`B�H pQ`xm}M/2MX .B2b2b TmMFim2HH2- F`2Bb7ƺ`KB;2 mM/ r�bb2`mMHƺbHB@
+?2 J�i2`B�H r�` BM �HH2M mMi2`bm+?i2M �Hi2`bbim72M xm #2Q#�+?i2MX 62`M2`
r�` /B2b2b J�i2`B�H BM /2M S`Q}H2M /2` AMi2`K2/B `im#mHB /2` LB2`2 M�+?xm@
r2Bb2M U�##X ky*VX G22`2 mM/ pQ`�# KBi aT2B+?2`K�i2`B�H ;27ɃHHi2 o�FmQH2M-
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rB2 bB2 7Ƀ` pB2H2 JmFQTQHvb�++?�`B/Qb2M #2b+?`B2#2M r2`/2M- FQMMi2M BK LB2@
`2M;2r2#2 MB+?i B/2MiB}xB2`i r2`/2MX

�##BH/mM; ky, S�i?QHQ;Bb+?2 "27mM/2 BM /2` �`bF@EP@LB2`2 UGB+?iKBF`QbFQ@
TB2VX .B2 LB2`2 �+?i mM/ xrƺH7 JQM�i2 �Hi2` �`bF@EP@J mb2 rm`/2 BK GB+?iKBF`Q@
bFQT BM EQQT2`�iBQM KBi S`Q7X .`X GɃHHK�MM@_�m+? UlMBp2`bBi i EB2HV �M�HvbB2`iX L�+?
"2i m#mM; /2` J�mb rm`/2 /B2b2 7Ƀ` 8 KBM KBi S?QbT?�iTmz2` mM/ �Mb+?HB2Ľ2M/ 7Ƀ`
d KBM KBi :Hmi�`�H/2?v/@GƺbmM; T2`7mM/B2`iX .B2 P`;�M2 rm`/2 2MiMQKK2M mM/ ɃXLX BM
:Hmi�`�H/2?v/@GƺbmM; UjWV ;2H�;2`iX �#;2#BH/2i bBM/ :2r2#2b+?MBii2 M�+? hQHmB/BM#H�m@
6 `#mM; mMi2` #�bBb+?2M "2/BM;mM;2MX U�@.V h�G@S`Q}H2 U mĽ2`2 J2/mHH�V KBi �FFmKm@
HB2`i2K J�i2`B�H BM /2Mb2 #Q/B2b BK �Hi2` pQM �+?i #Bb xrƺH7 JQM�i2M /2` �`bF@EP@hB2`2X
U1@6V .2Mb2 #Q/B2b 2BMx2HM2` S`Q}H2 /2` AMi2`K2/B `im#mHB #2B �`bF@EP@hB2`2M BK �Hi2`
pQM xrƺH7 JQM�i2MX J�Ľbi�#b#�HF2M 2MibT`2+?2M kyµKX
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�##BH/mM; kR, S�i?QHQ;Bb+?2 "27mM/2 BM �`bF@EP@LB2`2 U1H2Fi`QM2MKBF`QbFQ@
TB2VX .�`;2bi2HHi bBM/ "2`2B+?2 /2` LB2`2 /`2Bx2?M JQM�i2 �Hi2` U�V qBH/ivT@ mM/
U"V �`bF@EP@hB2`2X 1H2Fi`QM2M/B+?i2b J�i2`B�H- r2H+?2b 2BM EQ``2H�i xm /2Mb2 #Q/B2b BM
GJ@�m7M�?K2M /�`bi2HHi- Bbi 2#2MbQ BK 1J xm }M/2MX U*f.V GBTQ7mb+BM@1BMH�;2`mM;2M
p2`K2?`i BM �`bF@EP@hB2`2M US72BH2VX U1f6V q2Bi2`2 "27mM/2 2`?ƺ?i2` 1H2Fi`QM2M/B+?i2
BM �`bF@EP@hB2`2MX J�Ľbi�#b#�HF2M 2MibT`2+?2M 8µKX

.B2 M�+? ?BbiQHQ;Bb+?2` �M7 `#mM; mMi2` /2K GB+?iKBF`QbFQT B/2MiB}xB2`i2M
/2Mb2 #Q/B2b BK LB2`2M;2r2#2 ?�#2M B?` 1H2Fi`QM2MKBF`QbFQT@EQ``2H�i BM
6Q`K pQM 2H2Fi`QM2M/B+?i2M 1BMb+?HɃbb2M U�##X kR- S72BH2VX
�m7;`mM/ Kƺ;HB+?2` "27mM/2 pQM �FFmKmHB2`2M/2K J�i2`B�H rm`/2M r2Bi2`2
BKKmMQHQ;Bb+?2 �M�Hvb2M �M LB2`2M;2r2#2 /2` �`bF@EP@hB2`2 /m`+?;27Ƀ?`iX
.�b 2M/Q@HvbQbQK�H2 avbi2K /2` Rk JQM�i2 �Hi2M hB2`2 rm`/2 KBi /2K HvbQ@
bQK�H2M J�`F2` G�KTR bQrB2 /2K J�F`QT?�;2MK�`F2` 69f3y mMi2`bm+?iX
1BM2 2`?ƺ?i2 _2F`miB2`mM; /2` GvbQbQK2M FQMMi2 /�#2B D2/Q+? MB+?i 72bi@
;2bi2HHi r2`/2MX 1#2MbQ FQMMi2 F2BM2 AKKmM�MirQ`i- /B2 bB+? /m`+? 2BM2
2`?ƺ?i2 w�?H �M J�F`QT?�;2M +?�`�Fi2`BbB2`i- BM �`bF@EP@hB2`2M M�+?;2@
rB2b2M r2`/2M U�##X kkVX
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�##BH/mM; kk, 1M/Q@HvbQbQK�H2b avbi2K BM /2` �`bF@EP@LB2`2X .�`;2bi2HHi bBM/
7`22@~Q�iBM;@a+?MBii2 /2` LB2`2 xrƺH7 JQM�i2 �Hi2` J mb2X .�b LB2`2M;2r2#2 rm`/2 KBi
U�V α@G�KTR@�E UHvbQbQK�H2` J�`F2`V bQrB2 U"V α@69f3y@�E UJ�F`QT?�;2M@J�`F2`V
/2FQ`B2`iX w2HHF2`M2 rm`/2M KBi .�SA U#H�mV ;27 `#iX J�Ľbi�#b#�HF2M 2MibT`2+?2M kyyµKX

�M�HQ; 2`7QH;i2 /B2 �M�Hvb2 pQM G2#2`b2FiBQM2M /`2B mM/ xrƺH7 JQM�i2 �H@
i2` �`bF@EP@hB2`2 �m7 2BM2 Kƺ;HB+?2 AKKmM`2�FiBQM bQrB2 1BM~Ƀbb2 �m7 /�b
2M/Q@HvbQbQK�H2 avbi2KX .�#2B FQMMi2 BM F2BM2` /2` mMi2`bm+?2M �Hi2`bbim72M
2BM2 p2`bi `F2 _2F`miB2`mM; pQM GvbQbQK2M �M?�M/ /2b HvbQbQK�H2M J�`F2`@
T`Qi2BMb G�KTR 72bi;2bi2HHi r2`/2MX .B2 BM~�KK�iQ`Bb+?2M J�`F2` 7Ƀ` JB@
F`Q;HB� U*.e3V bQrB2 J�F`QT?�;2M U69f3yV ;2#2M 2#2MbQ F2BM2M >BMr2Bb
�m7 /B2 �FiBpB2`mM; /2b AKKmMbvbi2Kb �`bF@/2}xB2Mi2` hB2`2 U�##X kjVX

Ne
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�##BH/mM; kj, 1M/Q@HvbQbQK�H2b avbi2K BM /2` �`bF@EP@G2#2`X .�`;2bi2HHi bBM/
7`22@~Q�iBM;@a+?MBii2 /2` G2#2` U�V /`2B mM/ U"V xrƺH7 JQM�i2 �Hi2` J mb2X .B2 a+?MBii2
rm`/2M KBi U�V α@*.e3@�E UJBF`Q;HB�@J�`F2`V mM/ α@G�KTR@�E UHvbQbQK�H2` J�`F2`V
bQrB2 U"V α@69f3y@�E UJ�F`QT?�;2M@J�`F2`V /2FQ`B2`iX w2HHF2`M2 rm`/2M KBi .�SA
U#H�mV ;27 `#iX J�Ľbi�#b#�HF2M 2MibT`2+?2M kyyµKX

8XkXk L2m`QM�H2b avbi2K /2` �`bF@EP@hB2`2

oB2H2 HvbQbQK�H2 aT2B+?2`2`F`�MFmM;2M x2B;2M 2BM2 "2i2BHB;mM; /2b x2Mi`�@
H2M L2`p2Mbvbi2KbX .B2b 7Ƀ?`i ? m}; xm 2BM2K M2m`QHQ;Bb+?2M S? MQivT- /2`
bB+? /m`+? L2m`QBM~�KK�iBQM Q/2` .2;2M2`�iBQM /2` M2m`QM�H2M w2HHTQTm@
H�iBQM2M  mĽ2`i U.�KK2 2i �HX- kyRRVX .2` o2`H�m7 /B2b2` 1`F`�MFmM;2M Bbi
K2Bbi T`Q;`2bbBp mM/ F�MM bQrQ?H BK DmM;2M �Hi2`- #2bQM/2`b �#2` BK o2`H�m7
/2` G2#2Mbx2Bi- bi�`F xmM2?K2MX .B2 BK 7QH;2M/2M �#b+?MBii 2Mibi�M/2M2M
�m7M�?K2M bi2HH2M >B`Mb2FiBQM2M pQM /`2B #Bb R3 JQM�i2M �Hi2M qBH/ivT@
mM/ �`bF@EP@hB2`2M /�`X 6Ƀ` /B2 �M�Hvb2M rm`/2M /B2 J mb2 xmM +?bi mM@
i2` L�`FQb2 ;2b2ixi mM/ KBi S?QbT?�iTmz2` T2`7mM/B2`i U9XkX8VX .B2 :2r2#2
rm`/2M 2MiMQKK2M mM/ xmM +?bi 7Ƀ` /`2B h�;2 BM jy W am+`Qb2 ;2H�;2`i- #Bb
2BM2 �M72`iB;mM; pQM 7`22@~Q�iBM;@a+?MBii2M mM/ /B2 �MiBFƺ`T2`@.2FQ`�iBQM
2`7QH;2M FQMMi2X

Nd
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�##BH/mM; k9, L2m`QM�H2b avbi2K BK �`bF@J�mbKQ/2HH U/`2B JQM�i2VX .�`;2@
bi2HHi bBM/ 7`22@~Q�iBM;@a+?MBii2 pQM >B`Mb2FiBQM2M /`2B JQM�i2 �Hi2` qh@ mM/ �`bF@EP@
hB2`2X .B2 a+?MBii2 rm`/2M KBi U�V α@G�KTR@�E UHvbQbQK�H2` J�`F2`V- U"V α@:6�S@�E
U�bi`Qxvi2M@J�`F2`V mM/ U*V α@A#�R@�E UJBF`Q;HB�@J�`F2`V /2FQ`B2`iX w2HHF2`M2 rm`/2M
KBi .�SA U#H�mV ;27 `#iX J�Ľbi�#b#�HF2M 2MibT`2+?2M kyyµKX

N3
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�##BH/mM; k8, L2m`QM�H2b avbi2K BK �`bF@J�mbKQ/2HH UxrƺH7 JQM�i2VX .�`@
;2bi2HHi bBM/ 7`22@~Q�iBM;@a+?MBii2 pQM >B`Mb2FiBQM2M xrƺH7 JQM�i2 �Hi2` qBH/ivT mM/
�`bF@EP@hB2`2X .B2 :2r2#2b2FiBQM2M rm`/2M KBi U�V α@J"S@�E UJv2HBM@J�`F2`V-
U"V α@L2mL@�E UL2m`QM2M@J�`F2`V mM/ U*V α@:6�S@�E U�bi`Qxvi2M@J�`F2`V /2FQ@
`B2`iX w2HHF2`M2 rm`/2M KBi .�SA U#H�mV ;27 `#iX U.f1V q2bi2`M@"HQib M�+? a.a@S�:1
pQM >B`M@:2r2#2?QKQ;2M�i2M /2FQ`B2`i KBi /2M �M;2;2#2M2M �MiBFƺ`T2`MX J�Ľbi�#b#�H@
F2M 2MibT`2+?2M kyyµKX

AK �Hi2` pQM /`2B JQM�i2M 2`7QH;i2 /B2 lMi2`bm+?mM; /2b M2m`QM�H2M avbi2Kb
Ƀ#2` /B2 bT2xB}b+?2M JBF`Q;HB�@J�`F2` A#�R bQrB2 /2M �bi`Qxvi2M@J�`F2`
:6�S U;HB�H }#`BHH�`v �+B/B+ T`Qi2BMVX JBF`Q;HB� bi2HH2M 2BM2M h2BH /2` M2m`Q@
M�H2M w2HHivT2M /�` mM/ �;B2`2M b2?` b2MbB#2H �m7 TQi2MiB2HH2 T�i?QHQ;Bb+?2
6�FiQ`2MX �bi`Qxvi2M #BH/2M /2M >�mTii2BH /2` :HB�x2HH2M BK :2?B`MX .�b Hv@
bQbQK�H2 avbi2K rm`/2 �M?�M/ /2b HvbQbQK�H2M J2K#`�MT`Qi2BMb G�KTR

NN
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Ƀ#2`T`Ƀ7i- rQ#2B 2BM M2m`QBM~�KK�iQ`Bb+?2` wmbi�M/ /2b �`bF@EP@>B`Mb
MB+?i 72bi;2bi2HHi r2`/2M FQMMi2 U�##X k9VX AK �Hi2` pQM xrƺH7 JQM�i2M rm`@
/2M r2Bi2`2 �M�Hvb2M /2b wLa /m`+?;27Ƀ?`iX >B2`7Ƀ` rm`/2 /2` �bi`Qxvi2M@
J�`F2` :6�S bQrB2 J"S UKv2HBM #�bB+ T`Qi2BMV �Hb Jv2HBM@J�`F2` ;2r ?HiX
�m+? BM /B2b2` �Hi2`bbim72 FQMMi2M r2/2` BKKmM?BbiQHQ;Bb+?- MQ+? �m7 S`Qi2@
BMH2p2H- lMi2`b+?B2/2 BK �`bF@EP@:2r2#2 72bi;2bi2HHi r2`/2M- /B2 >BMr2Bb2
�m7 2BM2M T�i?QHQ;Bb+?2M S? MQivT ;2#2M U�##X k8VX

Sm`FBMD2@w2HH2M bi2HH2M /2M ;`ƺĽi2M M2m`QM�H2M w2HHivT /�` mM/ bBM/ /m`+? 2B@
M2M bi�`F p2` bi2Hi2M .2M/`Bi2M#�mK BK *2`2#2HHmK +?�`�Fi2`BbB2`iX .B2 w2HH@
Fƺ`T2` UaQK�i�V bBM/ BK ;2bmM/2M wmbi�M/ S2`H2Mb+?Mm`@7ƺ`KB; BM /2` EH2BM@
?B`M`BM/2 �M;2Q`/M2iX .m`+? /B2 ?Q?2 HvbQbQK�H2 �FiBpBi i /2` Sm`FBMD2@
w2HH2M bBM/ /B2b2 #2bQM/2`b 7Ƀ` HvbQbQK�H2 aT2B+?2`2`F�MFmM;2M �M7 HHB;
USH�ii 2i �HX- kyRkVX .B2 .2;2M2`�iBQM pQM Sm`FBMD2@w2HH2M bQrB2 /2b .2M/`Bi2M@
L2ixr2`Fb Bbi 2M; KBi /2K o2`Hmbi M2m`QM�H2` S`Qx2bb2 p2`#mM/2M- rB2 2b BM
/2K 6m+QbB/�b2 EP@ mM/ /2K JSa@AAA1@J�mbKQ/2HH ;2x2B;i r2`/2M FQMM@
i2 UqQH7 2i �HX- kyRe- EQr�H2rbFB 2i �HX- kyRkVX �`bF@EP@:2r2#2 rm`/2 BK
�Hi2` pQM xrƺH7 mM/ R3 JQM�i2M ?BMbB+?iHB+? /2` Sm`FBMD2@w2HHb+?B+?i mMi2`@
bm+?i U�##X keVX �Hb o2`;H2B+?bT`Q#2 rm`/2 JSa@AAA1@:2r2#2 2BM;2b2ixi-
�M /2K /B2 .2;2M2`�iBQM pQM Sm`FBMD2@w2HH2M #2`2Bib ;2x2B;i rm`/2 UEQ@
r�H2rbFB 2i �HX- kyReVX .B2 +?�`�Fi2`BbiBb+?2- T2`H2M7ƺ`KB;2 �MQ`/MmM; /2`
Sm`FBMD2@w2HH2M rm`/2 bQrQ?H BK �`bF@EP@- �Hb �m+? qBH/ivT@:2r2#2 #2Q#@
�+?i2i- rQ#2B 2BM o2`Hmbi /B2b2` w2HHTQTmH�iBQM MB+?i 72bixmbi2HH2M r�`X .�b
.2M/`Bi2M@L2ixr2`F BM :2r2#2 �+?ix2?M JQM�i2 �Hi2` �`bF@EP@hB2`2 rB2b
;2`BM;7Ƀ;B;2 GɃ+F2M �m7- /B2 r�?`b+?2BMHB+? �m7 /�b ?Q?2 �Hi2` /2` hB2`2
xm`Ƀ+Fxm7Ƀ?`2M r�`2MX .�b *2`2#2HHmK xrƺH7 JQM�i2 �Hi2` JSa@AAA1@hB2`2
rB2b ?BM;2;2M 2BM2M bi�`F2M o2`Hmbi /2` Sm`FBMD2@w2HHb+?B+?i bQrB2 /2b /�`�M
�M;`2Mx2M/2M .2M/`Bi2M@L2ixr2`Fb �m7X

Ryy
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�##BH/mM; ke, Sm`FBMD2@w2HHTQTmH�iBQM BM �`bF@EP@hB2`2MX .�`;2bi2HHi bBM/ 7`22@
~Q�iBM;@a+?MBii2 /2b >B`Mb pQM qBH/ivT@- �`bF@EP@ mM/ JSa@AAA1@hB2`2M BK �Hi2` pQM
Rk@R3 JQM�i2MX .2FQ`B2`i rm`/2M /B2 a+?MBii2 KBi /2K Sm`FBMD2@w2HH2M J�`F2` *�H#BM@
/BMX �Hb o2`;H2B+?bT`Q#2 rm`/2 JSa@AAA1@:2r2#2 �m7;`mM/ /2b #2`2Bib M�+?;2rB2b2M2M
�##�mb pQM Sm`FBMD2@w2HH2M ;2r ?HiX w2HHF2`M2 rm`/2M Ƀ#2` .�SA U#H�mV K�`FB2`iX J�Ľ@
bi�#b#�HF2M 2MibT`2+?2M kyyµKX

8XkXj a2FmM/ `2 aT2B+?2`mM;

.B2 �M? m7mM; pQM b2FmM/ `2K aT2B+?2`K�i2`B�H BM 6Q`K pQM mMp2`2bi2`i2K
*?QH2bi2`BM Bbi ? m}; 2BM ;2K2BMb�K2b J2`FK�H pB2H2` HvbQbQK�H2` aT2B+?2`@
2`F`�MFmM;2M- rB2 #2BbTB2Hbr2Bb2 /2` α@J�MMQbB/Qb2 U.�KK2 2i �HX- kyRRVX
.B2 �FFmKmH�iBQM /2b �miQ~mQ`2bx2Mi2M J�i2`B�Hb H bbi bB+? Ƀ#2` /B2 J�`@
FB2`mM; pQM >B`M@a2FiBQM2M KBi 2BM2` 6BHBTBM@6 `#mM; mMi2`bm+?2MX
1BM2 1BMH�;2`mM; pQM TmMFi7ƺ`KB;2M ai`mFim`2M BK "2`2B+? /2b *2`2#2HHmKb
r�` BK �`bF@EP@:2r2#2 72bibi2HH#�`- rQ#2B 2BM2 mMp2`K2B/#�`2 #�b�H2 J�`@
FB2`mM; pQM �miQ~mQ`2bx2Mi2K J�i2`B�H 2#2MbQ BK qBH/ivT pQ`H�; U�##X kdVX
.�b �m7i`2i2M /2` aT2B+?2`mM; FQMMi2 �M xrƺH7- �#2` MB+?i �M /`2B JQM�i2
�Hi2M �`bF@EP@hB2`2M M�+?;2rB2b2M r2`/2M U?B2` MB+?i ;2x2B;iVX

RyR
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�##BH/mM; kd, �FFmKmH�iBQM pQM �miQ~mQ`2bx2Mi2K J�i2`B�H BK �`bF@EP@>B`MX
.�`;2bi2HHi bBM/ 7`22@~Q�iBM;@a+?MBii2 /2b >B`Mb xrƺH7 JQM�i2 �Hi2` J mb2M K�`FB2`i KBi
6BHBTBMX .B2 a+?MBii2 rm`/2M pQ`�# KBi Zm2M+?BM;@GƺbmM; BMFm#B2`i- mK �miQ~mQ`2bx2Mx
xm p2`K2B/2MX �miQ~mQ`2bxB2`2M/2b J�i2`B�H BK .�SA@E�M�H Bbi K�`FB2`i US72BH2VX

8XkX9 o2`?�Hi2Mbi2bib

L2m`QT�i?QHQ;Bb+?2 o2` M/2`mM;2M ;2?2M ? m}; KBi �mz HHB;F2Bi2M BK o2`@
?�Hi2M /2` hB2`2 2BM?2`- rQ#2B #2bQM/2`b 7Ƀ` J mb2 b2?` bT2xB2HH2 o2`?�H@
i2MbKmbi2` #2F�MMi bBM/X Jƺ;HB+?2 �#r2B+?mM;2M FƺMM2M BM bi�M/�`/BbB2`@
i2M h2bib M�+?pQHHxQ;2M r2`/2M U.Ƕ>QQ;2 2i �HX- kyy8VX .B2 o2`?�Hi2Mbbim/B2
/2b �`bF@J�mbKQ/2HHb rm`/2 BK G�#Q` 7Ƀ` o2`?�Hi2MbT?vbBQHQ;B2 UlMBp2`bB@
i i G2mp2M- "2H;B2MV BM �m7i`�; ;2;2#2M mM/ mMi2` 6Ƀ?`mM; pQM .`X aiBDM
ai`QQ#`�M/ib /m`+?;27Ƀ?`iX lMi2`bm+?i rm`/2 2BM2 r2B#HB+?2 EQ?Q`i2 pQM
M4R9 qBH/ivT@ mM/ M4Rj �`bF@EP@hB2`2M BK �Hi2` pQM Rk JQM�i2MX
wmM +?bi rm`/2 M2#2M /2K Eƺ`T2`;2rB+?i /2` o2`bm+?biB2`2 /B2 KQiQ`B@
b+?2 G2BbimM; /m`+? :`2B7F`�7i@�M�Hvb2M mMi2`bm+?iX �M?�M/ /2b bQ;2M�MM@
i2M _Qi�`Q/@h2bib- #2B /2K bB+? /B2 J mb2 BM K2?`2`2M .m`+?; M;2M �m7
2BM2K `QiB2`2M/2M "�HF2M ?�Hi2M KɃbb2M- rm`/2M /B2 FQQ`/BM�iBp2M 6 ?B;@
F2Bi2M- �Hb �m+? /B2 �mb/�m2` ;2i2bi2iX "2bQM/2`2 �FiBpBi ibKmbi2` rB2 2B@
M2 2`?ƺ?i2 o2`r2BH/�m2` BM /2M E };@1+F2M- 2BM2 Kƺ;HB+?2 >vT2`�FiBpBi i
/m`+? /2M ? m};2M .m`+?i`Bii /2` E };@JBii2 bQrB2 /�b Ƀ#2` /2M h�; p2`@

Ryk
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i2BHi2 �FiBpBi ibT`Q}H rm`/2 BM /m`+?bB+?iB;2M E };2M mMi2` wm?BH72M�?K2
pQM AM7`�`Qi@a+?`�MF2M /QFmK2MiB2`i U�##X k3VX .�#2B rm`/2 F2BM bB;MB}@
F�Mi2` lMi2`b+?B2/ /2` �`bF@EP@hB2`2 xm B?`2M qBH/ivT@:2b+?rBbi2`iB2`2M
72bi;2bi2HHiX

�##BH/mM; k3, JQiQ`Bb+?2 6 ?B;F2Bi2M mM/ �HH;2K2BM2b �FiBpBi ibT`Q}HX �`bF@EP@
hB2`2 BK �Hi2` pQM Rk JQM�i2M x2B;i2M F2BM2 �mz HHB;2M J2`FK�H2 r ?`2M/ /2` /m`+?;2@
7Ƀ?`i2M �M�Hvb2M U�V :2rB+?i Uρ4XekV mM/ U"V :`2B7F`�7i Uρ4XekV U*V o2`r2BH/�m2` BM
/2M 1+F2M Uρ4XeRV U.V ɂ#2`[m2`mM;2M /2` E };KBii2 Uρ4X9dV U1V xm`Ƀ+F;2H2;i2` q2;
Uρ4XjNV U6V _Qi�`Q/ Uρ4X88V U:V �HH;2K2BM2b �FiBpBi ibT`Q}H Uρ4XdkVX

.�b JQ``Bb@q�bb2`H�#v`BMi? UJQ``Bb r�i2` K�x2V mMi2`bm+?i /�b ` mKHB+?2

.2MFp2`Kƺ;2MX .�#2B Kmbbi2 /�b o2`bm+?biB2` M�+? 2`7QH;i2` EQM/BiBQMB2@
`mM;bT?�b2 2BM2 mMbB+?i#�`2 SH�ii7Q`K BM 2BM2K KBi i`Ƀ#2K q�bb2` ;27ɃHH@
i2M "2+F2M 2``2B+?2MX "2B/2 o2`bm+?b;`mTT2M FQMMi2M bB+? /B2 SH�ii7Q`K
;H2B+?2`K�Ľ2M 2BMT` ;2M mM/ BM 2BM2` p2`;H2B+?#�`2M w2Bi 2``2B+?2M U�##X
kN�f"VX �`bF@EP@hB2`2 b+?r�KK2M 2ir�b b+?M2HH2` U�##X kN*V- r�b bB+?
Kƺ;HB+?2`r2Bb2 /m`+? /B2 p2`H M;2`i2 ai�``2 /2` qBH/ivT@hB2`2 U�##X kN.V
2`FH `2M H bbiX AK 2`bi2M o2`bm+?b�#H�m7 2``2B+?i2M �`bF@EP@hB2`2 /2M wB2H@

Ryj
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[m�/`�Mi b2Hi2M2` mM/ p2`r2BHi2M BM /B2b2K FɃ`x2` �Hb /2` qBH/ivT U�##X
kN1f6VX

�##BH/mM; kN, JQ``Bb@q�bb2`H�#v`BMi?X U�f"V o2`bm+?biB2`2 #2B/2` :2MQivT2M T` ;@
i2M bB+? BK G�m72 /2b 1tT2`BK2Mib /2M q2; xm /2` SH�ii7Q`K  ?MHB+? b+?M2HH 2BMX
U*V �`bF@EP@hB2`2 b+?r�KK2M 2ir�b b+?M2HH2` �Hb qBH/ivT@hB2`2- r�b r�?`b+?2BMHB+?
/m`+? H M;2`2 S?�b2M /2` ai�``2 /2` qBH/ivT@hB2`2 U.V xm 2`FH `2M r�`X U1f6V �`bF@
EP@hB2`2 2``2B+?i2M /2M wB2H[m�/`�Mi BM /2` 2`bi2M .m`+?7Ƀ?`mM; b2Hi2M2` mM/ p2`r2BHi2M
/Q`i FɃ`x2` �Hb qBH/ivT@hB2`2X

AM /2K T�bbBp2 �pQB/�M+2 h2bi rm`/2 /�b Em`x@ mM/ G�M;x2Bi;2/ +?iMBb mM@
i2`bm+?i U�##X jy�VX .�#2B 2`?B2Hi2M /B2 o2`bm+?biB2`2 BM /2` EQM/BiBQMB2@
`mM;bT?�b2 2BM2M H2B+?i2M ai`QKb+?H�;- bQ#�H/ 2BM2 /mMFH2 6H +?2 Ƀ#2`[m2`i
rm`/2X �`bF@EP@hB2`2 rB2b2M /�#2B 2BM r2MB;2` bi�`F �mb;2T` ;i2b �M;bi@
p2`?�Hi2M �Hb /2` qBH/ivT �m7- Q?M2 2BM2 bi�iBbiBb+?2 aB;MB}F�Mx xm 2``2B+?2MX
AM /2K bQ;2M�MMi2M aQ+B�#BHBivfS`272`2M+2 7Q` bQ+B�H MQp2Hiv UaSaLV h2bi
rm`/2 /�b o2`?�Hi2M #2BK EQMi�Fi KBi M2m2M mM/ #Bb?2` mM#2F�MMi2M �`i@
;2MQbb2M mMi2`bm+?iX .�#2B x2B;i2M #2B/2 :2MQivT2M 2BM  ?MHB+?2b mM/ KBi
/2` w2Bi �#M2?K2M/2b bQxB�H2b AMi2`2bb2 U�##X jy"VX "2bQM/2`2 �mz HHB;@
F2Bi2M bBM/ r ?`2M/ /2` 2`bi2M h2biT?�b2 Uy@k KBMV xm #2Q#�+?i2M- rQ#2B

Ry9
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�`bF@EP@hB2`2 2BM2M ;`ƺĽ2`2M �#bi�M/ xm /2M #2rQ?Mi2M E };2M ?B2Hi2M
mM/ bB+? /B2b2M 2`bi BK xr2Bi2M AMi2`p�HH Uk@9 KBMV �MM ?2`i2M- r�b 7Ƀ` 2BM2
p2`xƺ;2`i2 �m7M�?K2 bQxB�H2` EQMi�Fi2 bT`B+?i U�##X jy*f.VX

�##BH/mM; jy, �M;bip2`?�Hi2M mM/ bQxB�H2 AMi2`�FiBQM2M /2` �`bF@EP@hB2`2X
U�V "2B/2 :2MQivT2M x2B;i2M k9? M�+? /2` h`�BMBM;bT?�b2 2BM;2T` ;i2b �M;bip2`?�H@
i2MX �`bF@EP@hB2`2 #2i`�i2M /2M /mMFH2M "2`2B+? 2ir�b H�M;b�K2`- D2/Q+? Q?M2 bi�iB@
biBb+?2 aB;MB}F�MxX U"V JBi /2` w2Bi �#M2?K2M/2b bQxB�H2b AMi2`2bb2 #2B/2` :2MQivT2MX
U*f.V �MM ?2`mM;bp2`bm+?2 xm #2rQ?Mi2M #xrX H22`2M E };2MX q ?`2M/ /2` 2`bi2M
h2biT?�b2 x2B;i2M �`bF@EP@hB2`2 ? m};2`2 �MM ?2`mM;bp2`bm+?2 mM/ 2BM2M ;2`BM;2`2M
�#bi�M/ xm H22`2M E };2M- r ?`2M/ bB+? /�b o2`?�Hi2M #2B #2rQ?Mi2M E };2M mKF2?`i2X

wmb�KK2M7�bb2M/ FQMMi2M bB;MB}F�Mi2 �M/2`mM;2M BK o2`?�Hi2MbKmbi2` /2`
�`bF@EP@hB2`2 72bi;2bi2HHi r2`/2M- /2`2M l`b�+?2 MB+?i xrBM;2M/ 2BM2` #2@
biBKKi2M >B`M`2;BQM xm;2rB2b2M r2`/2M FƺMM2M UbB2?2 .BbFmbbBQM eXRXRXkVX

8XkX8 _2iBM�@�M�Hvb2 BM �`bF@EP@J mb2M

.B2 `2iBM�H2 .2;2M2`�iBQM Bbi 2BM ? m};2b J2`FK�H pB2H2` HvbQbQK�H2` aT2B@
+?2`2`F`�MFmM;2M mM/ #2bQM/2`b /2M JmFQTQHvb�++?�`B/Qb2M- 2BMb+?HB2ĽHB+?
/2` JSa@AAAX S�iB2Mi2M KBi JSa@AAA x2B;2M ivTBb+?2`r2Bb2 2BM2M 7Q`ib+?`2B@
i2M/2M S?QiQ`2x2TiQ`p2`Hmbi- /2` /2K #2B `2iBMBiBb TB;K2MiQb� b2?`  ?MHB+?
Bbi- r ?`2M/ /B2 :�M;HB2Mx2HH2M mM/ /2` a2?M2`p BM /2` _2;2H MB+?i #2i`Q7@

Ry8
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72M bBM/ U"?�mKBF 2i �HX- RNNNc �b?rQ`i? 2i �HX- kyyec 62``�`B 2i �HX- kyRRVX
�mb oQ`�`#2Bi2M xmK JSa@AAA1@J�mbKQ/2HH r�` #2F�MMi- /�bb mMp2`/�m@
i2 >2T�`�MbmH7�i@6`�;K2Mi2 BM /B2 2ti`�x2HHmH `2 J�i`Bt ;2H�M;2M mM/ KBi
/2K  mĽ2`2M SB;K2Mi2M2TBi?2H BMi2`�;B2`2M FƺMM2M- rQ/m`+? 2BM T`Q;`2bbB@
p2` o2`Hmbi pQM S?QiQ`2x2TiQ`2M BM/mxB2`i rB`/ UE`mbx2rbFB 2i �HX- kyReVX
lK 2BM2M Kƺ;HB+?2M 1BM~mbb /2b �`bF@EPb �m7 /B2 .2;2M2`�iBQM /2` _2iBM�
xm Ƀ#2`T`Ƀ72M- rm`/2 /B2 _2iBM� Rk mM/ k9 JQM�i2 �Hi2` �`bF@EP@hB2`2 mM/
B?`2` qBH/ivT@:2b+?rBbi2`iB2`2 mMi2`bm+?iX .B2 _2iBM� rm`/2 BM EQQT2`�iBQM
KBi S`Q7X .`X "�`ib+? UlMBFHBMBF >�K#m`;V T` T�`B2`i mM/ mMi2` BKKmM?B@
biQHQ;Bb+?2M �bT2Fi2M �M�HvbB2`i U�##X jRVX

�##BH/mM; jR, �m;2MKQ`T?QHQ;B2 /2b �`bF@J�mbKQ/2HHbX .�`;2bi2HHi bBM/ 8µK@
ai�+F@�m7M�?K2M T` T�`B2`i2` _2iBM� k9 JQM�i2 �Hi2` qBH/ivT@ bQrB2 �`bF@EP@hB2`2X
.B2 :2r2#2b+?MBii2 rm`/2M KBi /2M /�`;2bi2HHi2M �MiBFƺ`T2`M /2FQ`B2`i U;2H#V mM/ BK@
KmM?BbiQHQ;Bb+? �mb;2r2`i2iX w2HHF2`M2 rm`/2M KBi .�SA U#H�mV ;27 `#iX .B2 �m7M�?K2M
2Mibi�M/2M BM EQQT2`�iBQM KBi S`Q7X .`X "�`ib+? UlMBFHBMBF >�K#m`;VX

.B2 mMi2` �##X jR /�`;2bi2HHi2M �m7M�?K2M rm`/2M BM h`BTHBF�i2M �M;272`@
iB;i mM/ x2B;2M /B2 _2iBM� k9 JQM�i2 �Hi2` qBH/ivT@ mM/ �`bF@EP@hB2`2X
.B2 �M�Hvb2 /2` _2iBM� Rk JQM�i2 �Hi2` �`bF@EP@hB2`2 HB272`i2 B/2MiBb+?2

Rye
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1`;2#MBbb2 mM/ rB`/ ?B2` MB+?i �m7;27Ƀ?`iX 1BM2 BKKmMQHQ;Bb+?2 �MirQ`i
�m7;`mM/ /2b �`bF@EPb FQMMi2 �M?�M/ /2` BM~�KK�iQ`Bb+?2M J�`F2` *.e3-
SE* bQrB2 A#�R MB+?i M�+?;2rB2b2M r2`/2MX JBi :6�S �Hb �bi`Qxvi2MK�`@
F2`- FQMMi2 2BM2 M2m`QM�H2 "22BMi` +?iB;mM; /2b QTiBb+?2M avbi2Kb �mb;2@
b+?HQbb2M r2`/2MX .�b HvbQbQK�H2 avbi2K- KBi *ib. �Hb J�`F2`T`Qi2BM- x2B;i
2#2MbQ F2BM2M �`bF@#2/BM;i2M 1BM~mbbX

8XkXe PbbB}F�iBQM

.B2 mM/2F�HxB}xB2`i2 EMQ+?2M?BbiQHQ;B2 2`Kƺ;HB+?i /B2 �M�Hvb2 /2` JBF`Q�`@
+?Bi2Fim` /2b aF2H2iibX .� bQrQ?H KBM2`�HBbB2`i2- �Hb �m+? x2HHmH `2 EQKTQ@
M2Mi2M /2b EMQ+?2Mb �M�HvbB2`i r2`/2M- FƺMM2M /2` pBi�H2 wmbi�M/- /2` EMQ@
+?2MmKb�ix bQrB2 /B2 EMQ+?2M#BH/mM; mM/ @`2bQ`TiBQM #2m`i2BHi r2`/2MX AM
pB2H2M HvbQbQK�H2M aT2B+?2`2`F`�MFmM;2M- rB2 /2M JSa@A- @AA mM/ @Ao- rB`/
2BM2 xmK h2BH K�bbBp2 o2` M/2`mM; /2` EMQ+?2Mbi`mFim` #2Q#�+?i2i UPmb@
bQ`2M 2i �HX- kyRRVX 6Ƀ` /B2 lMi2`bm+?mM;2M rm`/2 /2M J mb2M M2mM mM/
xr2B h�;2 pQ` /2K hƺi2M *�H+2BM Uj K;f; Eƺ`T2`;2rB+?iV BMi`�T2`BiQM2�H
UASV BMDBxB2`iX "2B *�H+2BM ?�M/2Hi 2b bB+? mK 2BM2M ~mQ`2bx2Mi2M 6�`#biQz-
/2` BM /2` 6Q`b+?mM; 7Ƀ` ~mQ`BK2i`Bb+?2 "2biBKKmM;2M pQM *�H+BmK mM/
J�;M2bBmK p2`r2M/2i rB`/X "2B ?BbiQKQ`T?QK2i`Bb+?2M �M�Hvb2M rB`/ /�b
o2`? HiMBb /2b EMQ+?2MpQHmK2Mb xmK :2b�KipQHmK2M U"ofho- "QM2 oQHm@
K2 Qp2` hQi�H oQHmK2V ;2K2bb2MX .B2 EMQ+?2M/B+?i2 �M /2M qB`#2HFƺ`T2`M
Gj mM/ G9 U�##X jk�V x2B;i2 2BM2 mK 2ir� kyW 2`?ƺ?i2 JBM2`�HBbB2`mM; /2`
EMQ+?2Mbi`mFim`2M #2B �`bF@EP@hB2`2M �m7X .B2b2 "2Q#�+?imM; HB2Ľ bB+? BM
/2M �Hi2`bbim72M b2+?b mM/ xrƺH7 JQM�i2 K�+?2M- rQ#2B F2BM T`Q;`2bbBp2`
o2`H�m7 pQ`H�;X lMi2`bm+?mM;2M �K a+?B2M#2BM x2B;i2M F2BM2 �mz HHB;F2Bi2M
U�##X jk"VX AK G�m72 /2` 2tT2`BK2Mi2HH2M �M�Hvb2M bBM/ bi�`F2 :2MQivT@
mM�#? M;B;2 AM?QKQ;2MBi i2M �m7;2i`2i2M- /B2 xm /2K /2`x2BiB;2M w2BiTmMFi
MB+?i xm 2`FH `2M r�`2MX

Ryd
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�##BH/mM; jk, 1`?ƺ?i2 i`�#2FmH `2 EMQ+?2M/B+?i2 BK �`bF@J�mbKQ/2HHX .2M
o2`bm+?biB2`2M rm`/2 *�H+2BM BMi`�T2`BiQM2�H BMDBxB2`iX .�`;2bi2HHi Bbi /B2 EQbb�@6 `#mM;
pQM MB+?i 2MiF�HFi2M qB`#2HFƺ`T2`M b2+?b mM/ xrƺH7 JQM�i2 �Hi2` J mb2X .B2 EMQ+?2M@
K�i`Bt Bbi b+?r�`x /�`;2bi2HHiX U�V 1`?ƺ?i2 EMQ+?2M/B+?i2 /2` qB`#2HFƺ`T2` Gj mM/ G9
BM �`bF@EP@hB2`2M BM #2B/2M �Hi2`bbim72M U"V a+?B2M#2BM@�M�Hvb2M x2B;2M F2BM2 �mz H@
HB;F2Bi2MX �M�Hvb2M 2`7QH;i2M BM EQQT2`�iBQM KBi S`Q7X a+?BMF2 UlMBFHBMBF >�K#m`;VX
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�m7;`mM/ /2` �Mx2B+?2M 2BM2` 2`?ƺ?i2M EMQ+?2MKBM2`�HBbB2`mM; bQrB2 B?`2`
2bb2MiB2HH2M "2/2mimM; BM S`Qx2bb2M /2` PbbB}F�iBQM rm`/2 /B2 w2HHTQTmH�iB@
QM /2` Pbi2Q#H�bi2M- Pbi2Q+H�bi2M mM/ Pbi2Qxvi2M mMi2`bm+?i mM/ BM _2H�iBQM
xm` EMQ+?2M~ +?2 2`KBii2Hi U�##X jjVX

�##BH/mM; jj, w2HHmH `2 >BbiQKQ`T?QK2i`B2 BM /2` �`bF@J�mbX "2biBKKi rm`/2 /B2
U�V Pbi2Q#H�bi2M@ U"V Pbi2Q+H�bi2M@ U*V Pbi2Qxvi2M@w�?H bQrB2 /B2 P#2`~ +?2 /B2b2` BM
_2H�iBQM xmK EMQ+?2M U.V a2`mK@*`QbbH�Tb mM/ U1V S�`�i?Q`KQM BK a2`mKX 1`;2#MBbb2
mM/ 62?H2`#�HF2M b2ix2M bB+? �mb J2bbr2`i2M pQM 7ɃM7 J mb2M T`Q :2MQivT xmb�KK2MX
�M�Hvb2M 2`7QH;i2M BM EQQT2`�iBQM KBi S`Q7X a+?BMF2 UlMBFHBMBF >�K#m`;VX

.B2 1`;2#MBbb2 x2B;2M 2BM2 "22BMi` +?iB;mM; /2` Pbi2Q+H�bi2M@w2HHTQTmH�iBQMX
AK �`bF@EP HB2;i p2`;HB+?2M KBi /2K qBH/ivT 2BM2 _2/mxB2`mM; /2` Pbi2Q@
+H�bi2M@w�?H bQrB2 /2` Pbi2Q+H�bi2M@6H +?2 BM _2H�iBQM xm` EMQ+?2M~ +?2
mK 2ir� kyW pQ`X ɂ#2` a2`mK@*`QbbH�Tb rm`/2 /2` EMQ+?2MbiQzr2+?b2H 2`@
KBii2Hi- /2` BM �`bF@EP@J mb2M mK Ry@kyW p2``BM;2`i Bbi- Q?M2 bi�iBbiBb+?2
aB;MB}F�Mx xm 2``2B+?2MX .2` S�`�i?Q`KQM@:2?�Hi USh>V BK a2`mK `2;m@

RyN
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HB2`i /B2 *�H+BmK@_2bQ`TiBQM xmK EMQ+?2MX "2B /2` S�`�i?Q`KQM@J2bbmM;
ke mM/ 8k qQ+?2M �Hi2` �`bF@EP@hB2`2 Bbi /2` Sh>@aTB2;2H BK .m`+?b+?MBii
MB+?i p2` M/2`i- r2Bbi D2/Q+? 2BM2 ?Q?2 o�`B�Mx BM/BpB/m2HH2` J2bbr2`i2 �m7
rQ/m`+? F2BM2 2BM/2miB;2 �mbb�;2 Kƺ;HB+? BbiX
JBi >BH72 /2` *QKTmi2`iQKQ;`�T?B2 U*hV rm`/2 /B2 ai`mFim` mM/ "2b+?�7@
72M?2Bi /2b 62Km`FMQ+?2Mb �M ke mM/ 8k qQ+?2M �Hi2M qBH/ivT@ mM/ �`bF@
EP@hB2`2M �M�HvbB2`i U�##X j9VX AM /2M J2`FK�H2M EMQ+?2MH M;2 mM/ +Q`@
iB+�H i?B+FM2bb FQMMi2M F2BM2 bB;MB}F�Mi2M lMi2`b+?B2/2 BM �`bF@EP@hB2`2M
72bi;2bi2HHi r2`/2MX .B2 �M�Hvb2 /2` EMQ+?2MKBM2`�H/B+?i2 U#QM2 KBM2`�H
/2MbBivV x2B;i2 D2/Q+? 2BM2 bB;MB}F�Mi p2``BM;2`i2 EMQ+?2M/B+?i2 BK 62Km`@
FMQ+?2M �`bF@EP@hB2`2 #2B/2` �Hi2`bbim72M �m7X

�##BH/mM; j9, *QKTmi2`iQKQ;`�T?Bb+?2@�M�Hvb2 /2b 62Km`FMQ+?2Mb BK �`bF@
J�mbKQ/2HHX U�V ɂ#2`bB+?i /2` 62Km`FMQ+?2M ke mM/ 8k qQ+?2M �Hi2` qBH/ivT@ mM/
�`bF@EP@hB2`2 U"V 62Km`FMQ+?2M@KB/b?�7i U+Q`iB+�H i?B+FM2bbV U*V EMQ+?2M/B+?i2 U+Q`@
iB+�H TQ`QbBivVX �M�Hvb2M 2`7QH;i2M BM EQQT2`�iBQM KBi S`Q7X a+?BMF2 UlMBFHBMBF >�K#m`;VX

�M?�M/ /2` hQHmB/BM#H�m@6 `#mM; pQM EMQ+?2Mb2FiBQM2M FQMMi2M Pbi2Qxv@
i2M BK G�FmM2Mbvbi2K /�`;2bi2HHi r2`/2MX Pbi2Qxvi2M 2Mibi2?2M BK wm;2
/2` Pbi2Q;2M2b2 �mb Pbi2Q#H�bi2M- bBM/ MB+?i xm` w2HHi2BHmM; 7 ?B; mM/ Ƀ#2`@

RRy
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/�m2`M /�?2` #Bb xm k8 C�?`2 BK J2Mb+?2M Uh�i2 2i �HX- kyy9VX L2#2M /2`
"2i2BHB;mM; �K L ?`biQzi`�MbTQ`i bi2m2`i /B2b2` w2HHivT 2BM2M aB;M�Hr2; /2`
Pbi2Q;2M2b2X

�##BH/mM; j8, hQHmB/BM#H�m@6 `#mM; /2` EMQ+?2MK�i`BtX .�`;2bi2HHi bBM/ hQHmB/@
BM7 `#mM;2M i`�#2FmH `2` EMQ+?2M /2` U�V 1TBT?vb2M7m;2 mM/ U"V /2b a+?B2M#2BMb b2+?b
JQM�i2 �Hi2` qBH/ivT@ mM/ �`bF@EP@J mb2X q�+?bimKb7m;2 U/mMF2H#H�mV mM/ *?QM/`Q@
xvi2M Ur2BĽV U"V H2B+?i p2`;`ƺĽ2`i2 H22`2 Pbi2Qxvi2M@G�+mM�2 Ur2BĽ2 S72BH2VX �M�Hvb2M
2`7QH;i2M BM EQQT2`�iBQM KBi S`Q7X a+?BMF2 UlMBFHBMBF >�K#m`;VX

.B2 hQHmB/BM#H�m@6 `#mM; 2`Kƺ;HB+?i2 72`M2` 2BM2 .�`bi2HHmM; /2` q�+?b@
imKb7m;2- /B2 #2B �`bF@EP@hB2`2M BK �Hi2` pQM b2+?b JQM�i2M F2BM2 �m7@
7 HHB;F2Bi2M x2B;i2 U�##X j8�VX AM /2` EMQ+?2MK�i`Bt /2b a+?B2M#2BMb bBM/
2BM;2#2ii2i2 *?QM/`Qxvi2M bB+?i#�`- /B2 BK �`bF@EP H2B+?i p2`;`ƺĽ2`i2 H22`2
o�FmQH2M �m7rB2b2M U�##X j8"VX 1BM2 "22BM~mbbmM; /2` Pbi2Qxvi2Mx�?H- rB2
bB2 BM /2M ?BbiQKQ`T?QK2i`Bb+?2M �M�Hvb2M 2`KBii2Hi rm`/2- FQMMi2 �M?�M/
/2` S` T�`�iBQM2M MB+?i 72bi;2bi2HHi Up;HX �##X jj*VX
.B2 "22BMi` +?iB;mM; /2` :HvFQb�KBMQ;HvF�M@.2;`�/�iBQM F�MM bB+? 72`M2`
�m7 /B2 "BH/mM; /2` EMQ`T2HK�bb2 �mbrB`F2MX .B2 EMQ`T2H #2bi2?2M r2B@
i2bi;2?2M/ �mb *?QM/`Q#H�bi2M- *?QM/`Qxvi2M mM/ *?QM/`Q+H�bi2M- rQ#2B
/B2 AMi2`x2HHmH�`bm#bi�Mx K�Ľ;2#HB+? �mb S`Qi2Q;HvF�M2M mM/ >v�Hm`QMb m`2
�m7;2#�mi BbiX .B2 �M�HvbB2`i2 EMQ`T2HK�bb2 xrƺH7 JQM�i2 �Hi2` �`bF@EP@
hB2`2 x2B;i2 BM DmM;2M- T2`BT?2` HB2;2M/2M *?QM/`Qxvi2M FH2BM2 H22`2 o�FmQ@
H2M U�##X jeVX
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�##BH/mM; je, S�i?QHQ;Bb+?2 "27mM/2 BM /2` EMQ`T2HK�bb2 /2b �`bF@
J�mbKQ/2HHbX U�@*V GB+?iKBF`QbFQTBb+?2 �m7M�?K2M M�+? hQHmB/BM#H�m@6 `#mM; x2B;@
i2M p2`K2?`i FH2BM2- H22`2 o�FmQH2M BM /2M *?QM/`Qxvi2M /`2Bx2?M JQM�i2 �Hi2` �`bF@EP@
J mb2X J�Ľbi�#b#�HF2M 2MibT`2+?2M kyµKX U.@6V 1H2Fi`QM2MKBF`QbFQTBb+?2 �m7M�?K2M
x2B;i2M DmM;2 *?QM/`Qxvi2M Q?M2 �Mx2B+?2M �m7 aT2B+?2`K�i2`B�HX U:V _2B72` *?QM/`Qxvi
KBi K�bbBp2K 62iii`QT72M BK �`bF@EP@hB2`X J�Ľbi�#b#�HF2M /2` 1J@�m7M�?K2M 2MibT`2@
+?2M 8µKX

�M?�M/ pQM "2H�bimM;bi2bib FQMMi2M /B2 bi`mFim`2HH2M mM/ K2+?�MBb+?2M 1B@
;2Mb+?�7i2M /2` EMQ+?2M 2`bi2HHi r2`/2MX "2B /2K ?B2` �M;2r�M/i2M .`2BTmMFi@
"B2;2i2bi rm`/2 /2` 62Km`FMQ+?2M k9@qQ+?2M �Hi2` qBH/ivT@ mM/ �`bF@EP@
hB2`2 mMi2`bm+?i U�##X jdVX

RRk



8X 1_:1"LAaa1

�##BH/mM; jd, J2+?�MBb+?2 EMQ+?2M#2H�bimM; /2b 62Km`FMQ+?2MbX lMi2`bm+?i
rm`/2 /2` 62Km`FMQ+?2M k9@qQ+?2M �Hi2` qBH/ivT@ mM/ �`bF@EP@hB2`2X U�V J�tBK�@
H2` E`�7i�m7r�M/ /2` xmK pQHHbi M/B;2M EMQ+?2M#`m+? 7Ƀ?`i2 U"V ai2B7?2Bi /2b EMQ+?2M
BK HBM2�`2M "2H�bimM;b#2`2B+?X U*V �m7;2#`�+?i2 �`#2Bi UrQ`F iQ 7`�+im`2V /B2 xmK EMQ@
+?2M#`m+? 7Ƀ?`i2X J2bbmM;2M 2`7QH;i2M BM h`BTHBF�i2M mM/ rm`/2M BM EQQT2`�iBQM KBi S`Q7X
a+?BMF2 UlMBFHBMBF >�K#m`;V /m`+?;27Ƀ?`iX

.B2 K�tBK�H �M;2r�M/i2 E`�7i- /B2 xmK "`m+? /2b 62Km`FMQ+?2Mb 7Ƀ?`i2
r�` #2B �`bF@EP@hB2`2M KBi kRXe L mK 2ir� Ry W ;2;2MɃ#2` /2K qBH/@
ivT `2/mxB2`iX .B2 J2bbmM; /2` EMQ+?2M@1H�biBxBi i 2`7QH;i2 �M?�M/ /2b qB@
/2`bi�M/b- #Bb /2` EMQ+?2M M�+?;�# mM/ 2b xm 2BM2` o2`7Q`KmM; F�KX 1BM
`Q#mbi2` EMQ+?2M 2`7Q`/2`i /�#2B K2?` �`#2BiX .B2 bQ;2M�MMi2 rQ`F iQ 7`�+@
im`2@J2bbmM; bi2HHi /B2 MQir2M/B;2- �m7;2#`�+?i2 �`#2Bi /�`- /B2 xmK EMQ@
+?2M#`m+? 7Ƀ?`i2 mM/ #2B �`bF@EP@hB2`2M KBi kXdj LKK ;2;2MɃ#2` /2K
qBH/ivT mK ky W p2``BM;2`i r�`X �m7;`mM/ ;`ƺĽ2`2` �#r2B+?mM;2M BM/BpB@
/m2HH2` J2bbr2`i2 rm`/2 D2/Q+? F2BM2 bi�iBbiBb+?2 aB;MB}F�Mx 2``2B+?iX

8Xj S`Q/mFiBQM mM/ �m7`2BMB;mM; ?mK�M2` �`vHbmH7�@
i�b2 E

6Ƀ` /B2 BM /B2b2` �`#2Bi 2`7QH;i2M am#bi`�i�M�Hvb2M /2` �`bF rm`/2 2BM2 `2@
FQK#BM�Mi2 ?mK�M2 �_aE@6Q`K /2b 1MxvKb T`Q/mxB2`iX >B2`7Ƀ` rm`/2 2BM
M�+? qB2;K�MM 2i �HX UkyRjV 2i�#HB2`i2b �`bF@1tT`2bbBQMbbvbi2K BM >1EkNj@
w2HH2M 2BM;2b2ixi- rQ#2B /B2 bi�#BH i`�Mb}xB2`i2M w2HH2M 2BM2 ?mK�M2 �_aE
KBi �M;2? M;i2K _:a@>Bb6@h�; BM /�b w2HHK2/BmK b2x2`MB2`i2MX �#r2B+?2M/
pQM qB2;K�MM 2i �HX 2`7QH;i2 /B2 �m7`2BMB;mM; /2b 1MxvKb �mb /2K w2HHɃ#2`@
bi�M/ Ƀ#2` /�b "�i+?@o2`7�?`2MX
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.B2 �/? `2Mi r�+?b2M/2M >1EkNj@w2HH2M rm`/2M xmM +?bi #Bb xm 2BM2` EQM@
~m2Mx pQM 3y W BM LQ`K�HK2/BmK FmHiBpB2`i mM/ �Mb+?HB2Ľ2M/ �m7 S`Q/mFiB@
QMbK2/BmK UyX8 W 6EaV mK;2bi2HHiX .B2 1`Mi2 /2b J2/BmKb 2`7QH;i2 �Mb+?HB2@
Ľ2M/ �HH2 93? #Bb /B2 oB�#BHBi i /2` >1EkNj@w2HH2M FQMiBMmB2`HB+? �#M�?KX
.�b bQ FQM/BiBQMB2`i2 J2/BmK rm`/2 bQ7Q`i M�+? /2` 1`Mi2 �#x2Mi`B7m;B2`i-
mK iQi2 w2HH2M xm 2Mi72`M2M- mM/ BM 8y W UrfpV �KKQMBmKbmH7�i ;27 HHiX
1b 7QH;i2 /B2 .B�Hvb2 Ƀ#2` L�+?i ;2;2M "�i+?@"BM/2Tmz2` UjXRRV mM/ �#@
b+?HB2Ľ2M/ /B2 �m7`2BMB;mM; BK "�i+?@o2`7�?`2M U9X8XRjVX 1BM L�+?r2Bb /2`
2`7QH;`2B+?2M �m7`2BMB;mM; 2`7QH;i2 BK q2bi2`M@"HQi M�+? a.a@S�:1X .B2
`2FQK#BM�Mi2 �_aE FQMMi2 bQrQ?H Ƀ#2` /2M >Bb6@h�;- �Hb �m+? /2M bT2xB@
}b+? Ƀ#2` 2BM2M α@�_aE@�E U"BQ`#viV M�+?;2rB2b2M r2`/2M U�##X j3�VX
.B2 .2FQ`�iBQM HB272`i2 KBi #2B/2M �MiBFƺ`T2`M 2BM BMi2MbBp2b aB;M�H #2B 2i@
r� e3 F.�X .B2 1HmiBQM /2` ;2#mM/2M2M �_aE rm`/2 BM xr2B AKB/�xQHbim72M
Uk8y KJ mM/ 8yy KJV /m`+?;27Ƀ?`iX

�##BH/mM; j3, �_aE@S`Q/mFiBQM mM/ TL*a@�FiBpBi ib�bb�vX 6Ƀ` /B2 �_aE@
S`Q/mFiBQM rm`/2M Ƀ#2`2tT`BKB2`2M/2 �_aE@>Bb6@>1EkNj w2HH2M �mb oQ`�`#2Bi2M pQM
qB2;K�MM 2i �HX UkyRjV 2BM;2b2ixiX >B2`7Ƀ` rm`/2M /B2 w2HH2M #Bb xm 2BM2` EQM~m2Mx pQM
3yW BM Rk@+K a+?�H2M mM/ RyW 6Ea@oQHHK2/BmK FmHiBpB2`iX 6Ƀ` /B2 S`Q/mFiBQM rm`@
/2M /�b q�+?bimKbK2/BmK 2Mi72`Mi- /B2 w2HH2M KBi S"a ;2r�b+?2M mM/ �m7 S`Q/mFiB@
QMbK2/BmK KBi yX8W 6Ea mK;2bi2HHiX .B2 M�+? D2r2BHb 93? ;2b�KK2Hi2M w2HHɃ#2`bi M/2
rm`/2M #2B k8yt ; pQM w2HHi`ɃKK2`M #27`2Bi mM/ KBi 8yW �KKQMBmKbmH7�i ;27 HHiX .B2
�m7`2BMB;mM; 2`7QH;i2 Ƀ#2` /2M >Bb6@h�; BK "�i+?@o2`7�?`2MX L�+? AMFm#�iBQM /2` #2�/b
KBi FQM/BiBQMB2`i2K J2/BmK rm`/2M /B2b2 K2?`K�Hb ;2r�b+?2M mM/ �#b+?HB2Ľ2M/ BM xr2B
�m7bi2B;2M/2M AKB/�xQH@EQMx2Mi`�iBQM2M 2HmB2`i mM/ ;2b�KK2Hi U�V .�`;2bi2HHi Bbi /�b
1Hm�i M�+? �m7i`2MMmM; T2` a.a@S�:1 mM/ ɂ#2`i`�;mM; �m7 2BM2 So.6@J2K#`�MX .B2
.2FQ`�iBQM 2`7QH;i2 Ƀ#2` /2M α@�_aE@�E #xrX α@>Bb6@�EX U"V �FiBpBi ibM�+?r2Bb /2`
�m7;2`2BMB;i2M �_aE /m`+? /2M lKb�ix /2b �`vHbmH7�i�b2@Sb2m/Qbm#bi`�ib TL*aX
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.2` �FiBpBi ibM�+?r2Bb /2` bQ �m7;2`2BMB;i2M �_aE 2`7QH;i2 BK �Mb+?HmĽ
/m`+? /2M lKb�ix pQM TL*a- 2BM2b 7Ƀ` �`vHbmH7�i�b2M #2F�MMi2M Sb2m/Qbm#@
bi`�ib UbB2?2 9X8XRyVX .B2 /�`�mb `2bmHiB2`2M/2 �FiBpBi i #2i`m; yXk KlfKG
7Ƀ` /2M 2`bi2M k8y KJ AKB/�xQH 1HmiBQMbb+?`Bii mM/ yXR KlfKG 7Ƀ` /B2 xr2B@
i2 8yy KJ AKB/�xQH 1HmiBQM U�##X j3"VX .B2 M�+? qB2;K�MM #2b+?`B2#2M2
bT2xB}b+?2 �FiBpBi i pQM yXRk KlfKG FQMMi2 /2KM�+? ;2bi2B;2`i r2`/2MX
.2` S`Q/mFiBQMb@ mM/ �m7`2BMB;mM;bT`Qx2bb rm`/2 BK G�m72 /B2b2` �`#2Bi
K2?`K�Hb `2T`Q/mxB2`#�` rB2/2`?QHiX

.B2 bQ T`Q/mxB2`i2 �_aE FQMMi2 BK �Mb+?Hmbb 7Ƀ` /2M BM pBi`Q@o2`/�m /2b
�FFmKmHB2`i2M aT2B+?2`K�i2`B�Hb �mb �`bF@EP@hB2`2M 2BM;2b2ixi r2`/2MX

8X9 :HvFQb�KBMQ;HvF�M@aT2B+?2`mM;
AM oQ`�`#2Bi2M FQMMi2 /2` �`vHbmH7�i�b2 E 2BM2 6mMFiBQM �Hb kɢamH7Q;Hm+m`Q@
M�i@amH7�i�b2 xm;2b+?`B2#2M r2`/2M- r�b 2BM2 "2i2BHB;mM; �K �##�m pQM
:HvFQb�KBMQ;HvF�M2M U:�:bV M�?2H2;i U.?�K�H2 2i �HX- kyRdVX .B2 /m`+?
/2M �`bF@EP #22BM~mbbi2 2MxvK�iBb+?2 /2;`�/�iBp2 E�bF�/2 F�MM /m`+? /2M
L�+?r2Bb pQM mMpQHHbi M/B; �#;2#�mi2M mM/ �FFmKmHB2`i2M :�:b p2`B}xB2`i
r2`/2MX

8X9XR �H+B�M#H�m@6 `#mM; �M :2r2#2b+?MBii2M

"2B �H+B�M#H�m U�"V ?�M/2Hi 2b bB+? mK 2BM2M 6�`#biQz /2` #2B T> R bi�`F
bmH7�iB2`i2 am#bi�Mx2M- rB2 :HvFQb�KBMQ;HvF�M2- b2H2FiBp #BM/2i mM/ bQ /B2
.2i2FiBQM pQM �FFmKmHB2`i2M :�:b 2`Kƺ;HB+?iX .B2 �Mr2M/mM; /2` �"@
6 `#mM; #2B T> kX8 #BM/2i 72`M2` �m+? b+?r�+? bmH7�iB2`i2 am#bi�Mx2MX oQ`
�Mr2M/mM; /2` �"@6 `#mM; Bbi 2BM q�bb2`FQMi�Fi /2` :2r2#2b+?MBii2 xm
p2`K2B/2M- /� /B2 ?B2` BK 6QFmb bi2?2M/2M r�bb2`HƺbHB+?2M :HvFQb�KBMQ;Hv@
F�M2 Kƺ;HB+?2`r2Bb2 2Mi72`Mi r2`/2MX

.�`;2bi2HHi bBM/ :2r2#2b2FiBQM2M pQM >B`M mM/ LB2`2 Rk JQM�i2 �Hi2` qBH/@
ivT@ mM/ �`bF@EP@hB2`2 U�##X jNVX .B2 >B`Mb+?MBii2 #2B/2` :`mTT2M rB2b2M
2BM2  ?MHB+?2 o2`i2BHmM; bi�`F bmH7�iB2`i2` "2`2B+?2 �m7X .�#2B rm`/2M r2B@

RR8



8X 1_:1"LAaa1

i2bi;2?2M/ /B2 L2`p2M#ɃM/2H BK ;2b�Ki2M >B`M �M;27 `#i U�##X jN�f"VX
AM /2` LB2`2 rm`/2 pQ` �HH2K /�b AMi2`biBiBmK /2` LB2`2MT�TBHH2 UBMM2`2b
LB2`2MK�`FV- r2H+?2b `2B+? �M :�:b Bbi- �M;27 `#i U�##X jN*f.VX .m`+?
M�iɃ`HB+?2b oQ`FQKK2M /2` :�:b Bbi /B2 �M7 `#mM; /B2b2b "2`2B+?b xm;H2B+?
/B2 i2+?MBb+?2 SQbBiBpFQMi`QHH2 /2` �H+B�M#H�m@6 `#mM;X .B2 �`bF@EP@LB2`2
rB2b /�#2B 2BM2 bi `F2`2 mM/ BM /2M "2`2B+?2M /2b BMM2`2M J�`Fb b2H2FiBp2`2
�M7 `#mM; �Hb /2` qBH/ivT �m7 mM/ bi2HHi 2BM Kƺ;HB+?2b �Mx2B+?2M 7Ƀ` /B2
�M`2B+?2`mM; pQM �FFmKmHB2`i2K- bi�`F bmH7�iB2`i2M J�i2`B�H /�`X

�##BH/mM; jN, �H+B�M#H�m@6 `#mM; �M >B`M mM/ LB2`2X :2r2#2b+?MBii2 Rk JQM�i2
�Hi2` qBH/ivT@ U�f*V mM/ �`bF@EP@hB2`2 U"f.VX AMi2MbBp2 6 `#mM; /2` L2`p2M#ɃM/2H
BK >B`M UQ#2MVX .�b BMM2`2 LB2`2MK�`F `2B+? �M :�:b rB`/ BMi2MbBp pQM �H+B�M#H�m
;27 `#i UmMi2MVX .m`+? AMFm#�iBQM BM T> R rm`/2M bi�`F bmH7�iB2`i2 am#bi�Mx2M #H�m �M@
;27 `#iX �m7M�?K2M 2`7QH;i2M �K GB+?iKBF`QbFQT M�+? jy KBM AMFm#�iBQM BM �H+B�M#H�m@
6 `#2HƺbmM; mM/ �Mb+?HB2Ľ2M/2` :2;2M7 `#mM; 7Ƀ` R KBM BM 1QbBM- rQ/m`+? E2`M2 TBMF
mM/ /�b *viQTH�bK� `Qb� ;27 `#i rm`/2MX .B2 a+?MBii/B+F2 #2i`m; k8µKX
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8X9Xk .JJ"@#�bB2`i2 "2biBKKmM; /2` :�:@aT2B+?2`K2M;2 BM
:2r2#2M

.B2 �M /2` aT2B+?2`mM; pQM :�:b #2i2BHB;i2M P`;�M2 bBM/ ? m}; >B`M- G2#2`-
LB2`2 mM/ JBHxX L�+? 1ti`�FiBQM /2` :�:b �mb /B2b2M :2r2#2M 2`7QH;i2 /B2
"2biBKKmM; /2` :�:@:2b�KiK2M;2 xmM +?bi KBii2Hb 2BM2b .JJ"@�bb�vb
U9XeXRVX .B2 :�:@Zm�MiB}xB2`mM; rm`/2 /m`+? /B2 EQKTH2tB2`mM;b`2�FiB@
QM /2` M2;�iBp ;2H�/2M2M :�:b KBi /2K F�iBQMBb+?2M 6�`#biQz .BK2i?vH@
K2i?vH2M#H�m U.JJ"V 2`Kƺ;HB+?iX >B2`7Ƀ` rm`/2 pQ`�# 2BM2 1B+?`2B?2 KBi
>2T�`�MbmH7�i �Hb ai�M/�`/ /m`+?;27Ƀ?`i- rQ/m`+? /B2 GBM2�`Bi i /2b �bb�vb
#2biBKKi r2`/2M FQMMi2 U�##X 9y�VX

�##BH/mM; 9y, .JJ"@�bb�v M�+? :�:@1ti`�FiBQM �mb :2r2#2?QKQ;2M�@
i2MX U�V ai�M/�`/Fm`p2 KBi >2T�`�MbmH7�i U"V :�:@:2?�Hi M�+? 1ti`�FiBQM �mb
qBH/ivT@ mM/ �`bF@EP@:2r2#2 UR3 JQM�i2V U*V �Hi2`b�#? M;B;2 :�:@aT2B+?2` BM
�`bF@EP@:2r2#2 BM /2M �Hi2`bbim72M R@Rk JQM�i2 U.V :2;2MɃ#2`bi2HHmM; /2b :�:@
aT2B+?2`K�i2`B�Hb pQM �`bF@EP@- JSa@AAA1@ mM/ JSa@AAA�@:2r2#2X
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.B2 M�+? :�:@1ti`�FiBQM �mb :2r2#2?QKQ;2M�i2M 2`KBii2Hi2 :�:@J2M;2
BM >B`M- G2#2` mM/ LB2`2 R3 JQM�i2 �Hi2` �`bF@EP@hB2`2 rB2b p2`;HB+?2M KBi
/2K qBH/ivT 2BM2 1`?ƺ?mM; pQM 8@R8W �m7 U�##X 9y"VX 1BM2 T`Q;`2bbBp2
mM/ �Hi2`b�#? M;B;2 1`?ƺ?mM; /2` :�:@J2M;2 FQMMi2 BM �`bF@EP@J mb2M
BK pQM �Hi2` R@Rk JQM�i2M MB+?i 72bi;2bi2HHi r2`/2M U9y*VX �Hb SQbBiBpFQM@
i`QHH2 rm`/2M :�:b �mb JSa@AAA�@ bQrB2 JSa@AAA1@:2r2#2?QKQ;2M�i2M
2ti`�?B2`i mM/ 2#2M7�HHb BK .JJ"@�bb�v �M�HvbB2`i U9y.VX .�#2B rm`/2 2B@
M2 #Bb xm 3@7�+?2 :�:@aT2B+?2`K2M;2 BM JSa@AAA�@:2r2#2 72bi;2bi2HHi- r�b
�m7 /B2 72?H2M/2 amH7�KB/�b2@�FiBpBi i xm`Ƀ+Fxm7Ƀ?`2M Bbi mM/ #2`2Bib ?BM@
`2B+?2M/ #2b+?`B2#2M rm`/2 U"?�mKBF 2i �HX- RNNNVX .B2 :�:@aT2B+?2`mM;
BM JSa@AAA1@hB2`2M Bbi p2`;HB+?2M KBi /2K �`bF@J�mbKQ/2HH 2ir� RX8 #Bb
k@7�+? 2`?ƺ?i mM/ rB`/ pQM /2M #2`2Bib Tm#HBxB2`i2M 1`;2#MBbb2M ;2biɃixi
UEQr�H2rbFB 2i �HX- kyRkVX

8X9Xj .JJ"@#�bB2`i2 "2biBKKmM; /2` :�:@�mbb+?2B/mM; BK l`BM

"22BMi` +?iB;mM;2M BK :HvFQb�KBMQ;HvF�M@�##�m ?�#2M MB+?i Mm` /B2 1BM@
H�;2`mM; pQM aT2B+?2`K�i2`B�H xm` 6QH;2X oB2HK2?` p2`bm+?i /2` P`;�MBb@
Kmb /B2 Ƀ#2`b+?ɃbbB;2M :�:b ? m}; Ƀ#2` /B2 �mbb+?2B/mM; BK l`BM �mb
/2K Eƺ`T2` xm 2Mi72`M2MX P#rQ?H /2` Km`BM2 l`BM xmK b2H#2M w2BiTmMFi
2MiMQKK2M rm`/2- Bbi 2BM2 ai�M/�`/BbB2`mM; /2` J2bbmM; /m`+?xm7Ƀ?`2MX
>B2`7Ƀ` rm`/2 /2` *`2�iBMBM@:2?�Hi /2b l`BMb #2biBKKi mM/ BM _2H�iBQM xm
/2` :�:@:2b�KiK2M;2 ;2b2ixi U9XeXRVX .B2 *`2�iBMBM@EQMx2Mi`�iBQM F�MM
72`M2` �mbFmM7i Ƀ#2` 2BM2 pQ`?�M/2M2 LB2`2MBMbm{xB2Mx ;2#2M U_m;;2M2M@
iB 2i �HX- RNN3VX AM;2b�Ki x2?M K MMHB+?2M qBH/ivT@ mM/ �`bF@EP@hB2`2M
BM 2BM2K �Hi2` pQM 3@Rk JQM�i2M rm`/2 l`BM 2MiMQKK2M U�##X 9RVX AK
qBH/ivT@o2`;H2B+? UddXkµ;fK; *`2�iBMBMV rB2b2M �`bF@EP@hB2`2 2BM2 2`?ƺ?@
i2 :�:@�mbb+?2B/mM; URReXNµ;fK; *`2�iBMBMV �m7- /B2 �m7;`mM/ BM/BpB/m@
2HH2` o�`B�Mx2M BMM2`?�H# /2b :2MQivTb D2/Q+? F2BM2 bi�iBbiBb+?2 aB;MB}F�Mx
2``2B+?i2X .B2 2`KBii2Hi2M *`2�iBMBM@q2`i2 rB2b2M F2BM2M Qz2MbB+?iHB+?2M mM/
�`bF@bT2xB}b+?2M 1BM~mbb �m7 UMB+?i ;2x2B;iVX
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�##BH/mM; 9R, :�:@�mbb+?2B/mM; BK l`BM pQM �`bF@EP@J mb2MX U�V .B2 :�:@
�mbb+?2B/mM; rm`/2 BK .JJ"@�bb�vb p�HB/B2`iX .B2 l`BM2MiM�?K2 2`7QH;i2 xm` b2H#2M
h�;2bx2Bi URy,yy l?`VX �HH2 J2bbr2`i2 rm`/2M Ƀ#2` /2M *`2�iBMBM@:2?�Hi MQ`K�HBbB2`iX
AMb;2b�Ki rm`/2M Ry K MMHB+?2 hB2`2 D2 o2`bm+?b;`mTT2 mMi2`bm+?i U"V wmb�KK2M;2@
7�bbi2 :�:@�mbb+?2B/mM; BK l`BM pQM qBH/ivT@ mM/ �`bF@EP@hB2`2MX .B2 62?H2`r2`i2
2BMx2HM2` �M�Hvb2M rm`/2M Ƀ#2` #2B/2 �bb�vb �//B2`i mM/ BM h`BTHBF�i2M #2biBKKiX .B2
*`2�iBMBM@J2bbmM; 2`7QH;i2 Ƀ#2` /2M Zm�MiB+?`QK *`2�iBMBM �bb�v U.A*h@8yyVX

8X9X9 :�:@�M�Hvb2 Ƀ#2` K�bb2MbT2Fi`QK2i`Bb+?2 o2`7�?`2M

6HɃbbB;+?`QK�iQ;`�T?Bb+?2 o2`7�?`2M KBi J�bb2MbT2Fi`QK2i`B2@EQTTHmM;
UG*fJaV 2`Kƺ;HB+?2M 2BM2 bT2xB}b+?2 mM/ BK o2`;H2B+? xmK .JJ"@�bb�v
b2MbBiBp2`2 �M�Hvb2 /2` :�:@J2M;2X L2#2M /2` :�:@:2b�KiK2M;2- /2` lM@
i2`i2BHmM; M�+? >2T�`�MbmH7�i mM/ *?QM/`QBiBMbmH7�i- FQMMi2 72`M2` /�b amH@
7�iB2`mM;bKmbi2` /2` :�:b �M�HvbB2`i r2`/2MX

L�+? G*fJa@�M�Hvb2 /2` :�:b FQMMi2 2BM2 bB;MB}F�Mi2 mM/ BK qBH/ivT@
o2`;H2B+? #Bb xm 3@7�+?2 >a@aT2B+?2`K2M;2 BM /2M :2r2#2M >B`M- LB2`2 mM/
JBHx �`bF@/2}xB2Mi2` hB2`2 72bi;2bi2HHi r2`/2M U�##X 9k�VX 1#2MbQ rm`/2
BM /2M �`bF@EP@:2r2#2M >B`M- LB2`2 mM/ GmM;2 2BM2 #Bb xm 8@7�+?2 *a@
aT2B+?2`K2M;2 #2Q#�+?i2i U�##X 9k"VX L2#2M /2` :�:@�M�Hvb2 �mb :2@
r2#2?QKQ;2M�i2M rm`/2M 2#2M7�HHb :�:b �mb �M;2`2B+?2`i2M HvbQbQK�H2M
6`�FiBQM2M Uh`BiQbQK2MV BbQHB2`i mM/ �M�HvbB2`iX .B2 mMi2`bm+?i2M �`bF@EP@
S`Q#2M rB2b2M 2BM2 kX8@7�+? 2`?ƺ?i2 >a@aT2B+?2`mM; U�##X 9k*V mM/ 9@7�+?

RRN
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2`?ƺ?i2 *a@aT2B+?2`mM; U�##X 9k.V p2`;HB+?2M KBi /2K qBH/ivT �m7X

�##BH/mM; 9k, G*fJa@Zm�MiB}xB2`mM; /2` :�:@aT2B+?2`K2M;2 BM �`bF@EP@
:2r2#2X L�+? AbQHB2`mM; /2` :�:b �mb :2r2#2?QKQ;2M�i2M 2`7QH;i2 /B2 bT2xB}b+?2
"2biBKKmM; /2` U�V >2T�`�MbmH7�i@ mM/ U"V *?QM/`QBiBMbmH7�i@J2M;2X U*f.V :�:@
1ti`�FiBQM �mb �M;2`2B+?2`i2M HvbQbQK�H2M 6`�FiBQM2M /2` G2#2` Uh`BiQbQK2MV mM/ �M@
b+?HB2Ľ2M/2` "2biBKKmM; /2` �#bQHmi2M >a@ mM/ *a@J2M;2X ∗ 4 ρ ≤ yXy8 #xrX ∗∗ ≤ yXyRX
.B2 �M�Hvb2 2`7QH;i2 BM EQQT2`�iBQM KBi S`Q7X 1bFQ Ua�M .B2;Q- la�VX

.B2 BbQHB2`i2M :�:b rm`/2M KBi #�Fi2`B2HH2M >2T�`BM@Gv�b2M #xrX *?`QM@
/`QBiBM�b2M .Bb�++?�`B/@1BM?2Bi2M /2TQHvK2`BbB2`i- rQ/m`+? 2BM2 �M�Hvb2 /2b
amH7�iB2`mM;bKmbi2`b 2`Kƺ;HB+?i rm`/2 U�##X 9jVX .�#2B FQMMi2 F2BM �#r2B@
+?2M/2` �Mi2BH /2` k@P@- 9@P@ mM/ e@P@amH7�iB2`mM;2M BM /2M >a@ mM/ *a@
1BM?2Bi2M 72bi;2bi2HHi r2`/2MX �m+? /B2 �M�Hvb2 ?BMbB+?iHB+? �#r2B+?2M/2`
�+2ivHB2`mM;2M /2` :�:@E2ii2M FQMMi2 F2BM2 �#r2B+?mM;2M BK �`bF@EP
M�+?r2Bb2MX

Rky
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�##BH/mM; 9j, amH7�iB2`mM;bKmbi2` BbQHB2`i2` :�:b BK �`bF@J�mbKQ/2HHX "2@
biBKKi rm`/2 /B2 �Mx�?H /2` k@P@- 9@P@- e@P@amH7�iB2`mM;2M �M >af*a bQrB2 /2`
L@�+2ivHB2`mM;2M �K >aX .B2 :�:b rm`/2M pQ`�# KBi #�Fi2`B2HH2M >2T�`BM@Gv�b2M
#xrX *?`QM/`QBiBM�b2M .Bb�++?�`B/@1BM?2Bi2M mK;2b2ixiX U�V >2T�`�MbmH7�i@ mM/ U"V
*?QM/`QBiBMbmH7�i@�M�Hvb2X .B2 �M�Hvb2 2`7QH;i2 BM EQQT2`�iBQM KBi S`Q7X 1bFQ Ua�M .B2;Q-
la�VX

RkR
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8X9X8 :_AG@G*fJa@�M�Hvb2 /2` MB+?i@`2/mxB2`2M/2M 1M/2M UL_1bV
BM :�:b

.2` :HvFQb�KBMQ;HvF�M�##�m p2`H m7i b2[m2MxB2HH mM/ b2ixi 2BM wmb�KK2M@
bTB2H pB2H2` /�`BM BMpQHpB2`i2` 1MxvK2 pQ`�mbX EQKKi 2b xm 2BM2` aiƺ`mM; BM
2BM2K /2` �M /2M /2;`�/�iBp2M S`Qx2bb2M #2i2BHB;i2M 1MxvK2 2Mibi2?i ? m@
}; �M /2K MB+?i@`2/mxB2`2M/2M 1M/2 UL_1V /2` wm+F2`F2ii2 2BM2 bT2xB}b+?2
mM/ 2BMxB;�`iB;2 amH7�i@ai`mFim`X .B2 L_1@�M�Hvb2M FQMMi2M #2`2Bib /B2 bT2@
xB}b+?2 amH7�ibi`mFim` �M /2M L_1b /2b JSa@AAA1@J�mbKQ/2HHb 2`7QH;`2B+?
/�`bi2HH2M UG�r`2M+2 2i �HX- kyRk- EQr�H2rbFB .BbbX kyReVX "2B /2` /�#2B
2BM;2b2ixi2M J2i?Q/2 ?�M/2Hi2 2b bB+? mK /�b [m�MiBi�iBp2 ;Hv+�M `2/m+iBp2
BbQiQT2 H�#2HBM; U:_AGV KBi �Mb+?HB2Ľ2M/2` G*fJa@�M�Hvb2 U9XeX9VX .B2 S`Q@
#2M rm`/2M Ƀ#2` /�b GhZ P`#Bi`�T .Bb+Qp2`v 1H2Fi`QM2MbT`�v@AQMBbB2`mM;b@
J�bb2MbT2Fi`QK2i2` Uh?2`KQ a+B2MiB}+V [m�MiB}xB2`iX .�#2B rm`/2 /�b F�i@
BQMBb+?2 .B#mivH�KBM U."�V �Hb �//BiBp xm` AQM2MT��`#BH/mM; mM/ 2BM J2@
i?�MQH@:`�/B2Mi xm` PTiBKB2`mM; /2` �m7i`2MMmM; 2BM;2b2ixiX .B2 `2/mFiBp2
�KBMB2`mM; /2b BbQHB2`i2M aT2B+?2`K�i2`B�Hb 2`7QH;i2 Ƀ#2` (Rk*6)@�MBHBM pQ`
/2` wm;�#2 /2` ai�M/�`/bX 6Ƀ` /B2 [m�MiBi�iBp2 :_AG@G*fJa@�M�Hvb2 rm`@
/2M RyƐky TKQH /2` (Rj*6)@�MBHBM wm+F2`bi�M/�`/b +Q@+?`QK�iQ;`�T?B2`iX "2B
/2M wm+F2`bi�M/�`/b ?�M/2Hi2 2b bB+? mK /B2 bvMi?2iBb+? ?2`;2bi2HHi2M mM/
pQM >2T�`�MbmH7�i@�#;2H2Bi2i2M k@amH7Q;Hm+m`QM�i@L @�+2iQ;Hm+Qb�KBM U:k�yV
mM/ k@amH7Q;Hm+m`QM�i@L @amH7Q;Hm+Qb�KBM U:kayVX "2/BM;i /m`+? /B2 mM@
i2`b+?B2/HB+?2 am#biBimiBQM /2` .Bb�++?�`B/2 mM/ /2K /�`�mb `2bmHiB2`2M@
/2M G�m7p2`?�Hi2M HB2Ľ2M bB+? /B2b2 2BM/2miB; B/2MiB}xB2`2M mM/ pQM2BM�M/2`
mMi2`b+?2B/2MX .B2 _2i2MiBQMbx2Bi2M bQrB2 /�b J�bb2@xm@G�/mM;@o2`? HiMBb
UKfxV /2` ai�M/�`/b rm`/2M pQ`�# #2`2+?M2i mM/ bBM/ h�#X Re xm 2MiM2?@
K2MX

h�#2HH2 Re, G�m7p2`?�Hi2M /2` wm+F2`bi�M/�`/bX

:k�y :kay
_2i2MiBQMbx2Bi (KBM) 88 8N

Kfx Rj* 88NXR8 8NdXyN
Kfx Rk* 88jXRj 8NRXyd

Rkk
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wmM +?bi 2`7QH;i2 /B2 �M�Hvb2 /2` Rk*@ bQrB2 Rj*@K�`FB2`i2M ai�M/�`/b KBi@
i2Hb :_AG@G*fJaX 1t2KTH�`Bb+?2 aT2Fi`2M /2` Rj*@�M�Hvb2M bBM/ �##X 99
xm 2MiM2?K2MX .B2 .m`+?7Ƀ?`mM; /2` J2bbmM;2M 2`7QH;i2 /m`+? "�biB�M
_�KKb BM /2` 1bFQ �`#2Bib;`mTT2 �M /2` lMBp2`bBi i BM a�M .B2;Q Ula�VX

�##BH/mM; 99, :_AG@G*fJa@�M�Hvb2 /2` ai�M/�`/b :kay mM/ :k�yX
hP6@aT2Fi`2M UiBK2 Q7 ~B;?i- Q#2MV bQrB2 /�b J�bb2@xm@G�/mM;@o2`? HiMBb UKfxV 7Ƀ`
U�V :kay bQrB2 U"V :k�yX .B2 �M�Hvb2 2`7QH;i2 BM EQQT2`�iBQM KBi S`Q7X 1bFQ Ua�M
.B2;Q- la�VX

.2` _2i2MiBQMbT2�F /2b Rj*@:kay #2B 8NXkR KBM mM/ Kfx Q#b 8NdXyN Kfx 2Mi@
bT`�+? /2K pQ`�# i?2Q`2iBb+? #2biBKKi2M q2`i Up;HX h�#X ReVX .2` Rj*@:k�y
ai�M/�`/ rB2b 2BM2 _2i2MiBQMbx2Bi pQM 88Xd3 KBM mM/ Kfx Q#b 88NXR8 �m7 mM/
2MibT`�+? 2#2MbQ /2M i?2Q`2iBb+? #2`2+?M2i2M q2`i2MX �M�HQ; /�xm 2`7QH;i2
/B2 J2bbmM; 7Ƀ` Rk*@K�`FB2`i2 a�++?�`B/bi�M/�`/b U?B2` MB+?i ;2x2B;iVX
L�+? 2`7QH;`2B+?2` o2`B}xB2`mM; /2` ai�M/�`/b- rm`/2M /B2 BbQHB2`i2M :�:b
�mb qBH/ivT@ mM/ �`bF@EP@hB2`2M �m7 TQi2MiB2HH �M;2`2B+?2`i2 :k�y@ mM/
:kay@L_1b mMi2`bm+?iX .�`;2bi2HHi Bbi 2t2KTH�`Bb+? /B2 :_AG@G*fJa@�M�@
Hvb2 BbQHB2`i2` :�:b �mb >B`M;2r2#2 2BM2b Rk JQM�i2 �Hi2M �`bF@EP@hB2`b
U�##X 98VX

Rkj
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�##BH/mM; 98, L_1@�M�Hvb2 BbQHB2`i2` :�:b �mb �`bF@EP@>B`MX .�`;2bi2HHi Bbi
2BM2 2t2KTH�`Bb+?2 J2bbmM; U:_AG@G*fJaV /2` :kay@L_1b �mb /2K >B`M 2BM2b �`bF@
EP@hB2`bX .B2 :�:b rm`/2M M�+? M�+? 1ti`�FiBQM KBi #�Fi2`B2HH2M >2T�`BM@Gv�b2M mM/
*?`QM/`QBiBM�b2M /2TQHvK2`BbB2`iX

.�b G*@aT2Fi`mK rB2b xr2B _2i2MiBQMbT2�Fb #2B 8yX9j KBM bQrB2 8NX98 KBM
�m7X .B2 Ja@�M�Hvb2 /2b 8NX98 KBM S2�Fb HB2b 2BM/2miB; /2M Rk*@S2�F #2B
8NRXyd Kfx bQrB2 Rj*@S2�F #2B 8NdXyN Kfx 2`F2MM2M U�##X 98VX AMb;2b�Ki
rm`/2M /`2B hB2`2 D2 o2`bm+?b;`mTT2 BM 2BM2K �Hi2` pQM xrƺH7 JQM�i2M mM@
i2`bm+?iX

�##BH/mM; 9e, L_1@�M�Hvb2 BbQHB2`i2` :�:b �mb �`bF@EP@J mb2MX
JQH2FmH�`bi`mFim` mM/ 2t�Fi2 J�bb2 /2` �MBHBM@K�`FB2`i2M .Bb�++?�`B/@am#bi`�i2
U�V k@amH7Q;Hm+m`QM�i@L @amH7Q;Hm+Qb�KBM U:kayV U"V k@amH7Q;Hm+m`QM�i@L @�+2iQ;Hm+Q@
b�KBM U:k�yVX :_AG@G*fJa@�M�Hvb2 /2` U*V :kay@L_1b mM/ U.V :k�y@L_1b BM Rk
JQM�i2 �Hi2M qBH/ivT@ mM/ �`bF@EP@hB2`2M M�+? :�:@1ti`�FiBQM mM/ .2TQHvK2`BbB2@
`mM; /2` :�:b #�Fi2`B2HH2M >2T�`BM@Gv�b2M mM/ *?`QM/`QBiBM�b2MX ∗∗ 4 ρ ≤ yXyy8 #xrX
∗∗∗ ≤ yXyyRX .B2 �M�Hvb2 2`7QH;i2 BM EQQT2`�iBQM KBi S`Q7X 1bFQ Ua�M .B2;Q- la�VX

Rk9
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.�#2B rB2b2M >B`M U∼Ryy TKQHf;V mM/ LB2`2 U∼jjy TKQHf;V /2` �`bF@EP@
J mb2 p2`;HB+?2M KBi qBH/ivT@:2r2#2M 2BM2 bB;MB}F�Mi 2`?ƺ?i2 :kay@L_1@
J2M;2 �m7X 1b FQMMi2 F2BM2 1`?ƺ?mM; /2` :k�y@L_1b BK >B`M- D2/Q+? 2BM2
2`?ƺ?i2 aT2B+?2`mM; BM /2` �`bF@EP@LB2`2 U∼8y TKQHf;V /2i2FiB2`i r2`/2M
U�##X 9eVX

8X9Xe 1MxvK�iBb+?2` lKb�ix /2b aT2B+?2`K�i2`B�Hb KBi `2FQK#B@
M�Mi2` ?mK�M2` �_aE

.�b mMi2` 8X9X8 B/2MiB}xB2`i2 aT2B+?2`K�i2`B�H rm`/2 BM 2BM2K r2Bi2`2M o2`@
bm+? KBi `2FQK#BM�Mi2` ?mK�M2` �_aE U`�_aEV 2MxvK�iBb+? mK;2b2ixiX
>B2`/m`+? bQHHi2 bB+?2`;2bi2HHi r2`/2M- /�bb �FFmKmHB2`i2b aT2B+?2`K�i2`B@
�H MB+?i BM 6QH;2 2BM2` a2FmM/ `bT2B+?2`mM; 2Mibi�M/2M BbiX .2` �##�m /2b
�FFmKmHB2`i2M J�i2`B�Hb rɃ`/2 72`M2` /B2 bT2xB}b+?2 :Hm+m`QM�i@k@amH7�i�b2@
�FiBpBi i U:.aV /2` �`bF #2H2;2MX 6Ƀ` /2M o2`bm+? rm`/2M /B2 �mb /2` LB2@
`2 2ti`�?B2`i2M :�:b 2BM;2b2ixi- r2H+?2 2`bi M�+? /2K `�_aE@o2`/�m KBi
#�Fi2`B2HH2M >2T�`BM@Gv�b2M mM/ *?`QM/`QBiBM�b2M /2TQHvK2`BbB2`i rm`/2M-
/� /B2 �K :�:@�##�m BMpQHpB2`i2M 1MxvK2 2BM2 ?ƺ?2`2 �{MBi i ;2;2M@
Ƀ#2` H�M;F2iiB;2M :�:b �m7r2Bb2M- �Hb ;2;2M B?`2 Fm`xF2iiB;2M- T`Qx2bbB2`@
i2M o2`i`2i2` UEQr�H2rbFB .BbbX kyReVX wm` aB+?2`bi2HHmM; /2` aT2xB}i i /2b
�bb�vb 2`7QH;i2 /B2 AMFm#�iBQM /2b aT2B+?2`K�i2`B�Hb T�`�HH2H KBi G�m7Tmz2`
Q?M2 �`bF bQrB2 mMi2` wm;�#2 /2` A/m`QM�i@k@bmH7�i�b2 UA.aV �Hb bT2xB}@
b+?2 L2;�iBpFQMi`QHH2X "2B /2` A.a ?�M/2Hi 2b bB+? mK /�b xm` �`bF M +?bi@
p2`r�M/i2 1MxvK- r2H+?2b �mbb+?HB2ĽHB+? A/m`QM�i@k@amH7�i- D2/Q+? MB+?i /�b
:Hm+m`QM�i@k@amH7�i /2bmH7�iB2`i U�##X 9dVX

wmK w2BiTmMFi /2` �#;�#2 /B2b2` �`#2Bi H�;2M MQ+? F2BM2 .�i2M xmK �`bF@
o2`/�m /2` mMi2` 8X9X9 /B�;MQbiBxB2`i2M *a@aT2B+?2`mM; U�##X 9k"V BM �`bF@
EP@hB2`2M pQ`X L�+?7QH;2M/ rB`/ /�b >a@aT2B+?2`K�i2`B�H 7Ƀ` /2M lKb�ix
KBi `�_aE 2BM;2b2ixiX

Rk8
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�##BH/mM; 9d, aT2B+?2`K�i2`B�H@o2`/�m KBi `�_aEX �mb �`bF@EP@J mb2M ;2rQM@
M2M2 :HvFQb�KBMQ;HvF�M2 rm`/2M BbQHB2`i mM/ KBii2Hb :_AG@G*fJa �M�HvbB2`iX .B2 S`Q@
#2M rm`/2M BK _2�FiBQMbTmz2` UL2;�iBpFQMi`QHH2V- /2` `�_aE USQbBiBpFQMi`QHH2V mM/
A.a UbT2xB}b+?2 L2;�iBpFQMi`QHH2V BMFm#B2`iX .B2 �mbr2`imM; rm`/2 /m`+? Rj*@K�`FB2`i2
U�V :kay@ mM/ U"V :k�y@ai�M/�`/b 2`Kƺ;HB+?iX

L�+? /2` AMFm#�iBQM /2b :kay@L_1@aT2B+?2`K�i2`B�Hb UR8y TKQHV KBi `�_aE
FQMMi2M 3y W /2` m`bT`ɃM;HB+?2M J2M;2 mK;2b2ixi r2`/2MX 1BM2 _2/mxB2`mM;
mK ∼e W rm`/2 BM /2` KBi A.a #2?�M/2Hi2M S`Q#2 72bi;2bi2HHiX .�b :k�y@
L_1@aT2B+?2`K�i2`B�H URkX8 TKQHV rm`/2 M�+? `�_aE@AMFm#�iBQM pQHHbi M@
/B; mK;2b2ixi- rQ#2B /�b KBi /2` A.a BMFm#B2`i2 :k�y@L_1@J�i2`B�H 2#2M@
7�HHb xm 2ir� ey W �#;2#�mi rm`/2X .� 2BM2 :.a@�FiBpBi i /2` A.a �mb@
;2b+?HQbb2M r2`/2M F�MM- F�K 2b #2B /2` .m`+?7Ƀ?`mM; /2b 1tT2`BK2Mib
?ƺ+?bir�?`b+?2BMHB+? xm 2BM2K _2+Qp2`v@S`Q#H2K- /�b �m+? �m7 /B2 ;2`BM;2
J2M;2 /2b 2BM;2b2ixi2M S`Q#2MK�i2`B�Hb xm`Ƀ+Fxm7Ƀ?`2M BbiX .B2 AMFm#�iBQM
/2b L_1@aT2B+?2`K�i2`B�Hb BK G�m7Tmz2` HB2Ľ F2BM2M lKb�ix 2`F2MM2MX

.B2 ?B2` pQ`;2bi2HHi2M 1`;2#MBbb2 x2B;2M- /�bb 2b bB+? #2B �FFmKmHB2`2M/2M
:�:b BM /2` �`bF@EP@J�mb mK 2BM2 S`BK `bT2B+?2`mM; ?�M/2HM Kmbb- r2H@
+?2 KBii2Hb `�_aE �#;2#�mi r2`/2M FQMMi2X

8X8 �J�*@#�bB2`i2 wm+F2`�M�Hvb2

.B2 k@�KBMQ�+`B/QM U�J�*V@#�bB2`i2 wm+F2`�M�Hvb2 bi2HHi M2#2M /2` :_AG@
G*fJa@�M�Hvb2 2BM2 r2Bi2`2 Jƺ;HB+?F2Bi xm` bT2xB}b+?2M "2biBKKmM; /2`
�`bF@1MxvK�FiBpBi i /�`X >B2`7Ƀ` bQHHi2 /B2 M�+? EQr�H2rbFB U.BbbX kyReV �M
JQMQb�++?�`B/2M 2BM;2b2ixi2 J2i?Q/2 7Ƀ` .Bb�++?�`B/2 �M;2T�bbi mM/ 2i�@

Rke
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#HB2`i r2`/2MX AM pQ`�M;2;�M;2M2M aim/B2M FQMMi2 ;2x2B;i r2`/2M- /�bb /2`
~mQ`2bxB2`2M/2 6�`#biQz �J�* M�+? pQ`?2`B;2` :�:@.2TQHvK2`BbB2`mM;
Ƀ#2` 2BM2 `2/mFiBp2 �KBMB2`mM;- mMi2` 1BMb�ix pQM *v�MQ#Q`?v/`B/- �M
>2T�`�MbmH7�i@�#;2H2Bi2i2 wm+F2` FQp�H2Mi ;2#mM/2M r2`/2M F�MM U9XeX8VX
.B2 1`?ƺ?mM; /2` >v/`QT?Q#BxBi i /2b bQ K�`FB2`i2M a�++?�`B/b 2`Kƺ;HB+?i2
/B2 �m7i`2MMmM; Ƀ#2` *R3 `2p2`b2 T?�b2 >Q+?H2BbimM;b~ɃbbB;F2Bib+?`QK�iQ@
;`�T?B2 U_S@>SG*V M�+? .2�FBM mM/ GvQM Ukyy3VX �Hb Kƺ;HB+?2 am#bi`�i2
rm`/2M /B2 bvMi?2iBb+? ?2`;2bi2HHi2M mM/ pQM >a@�#;2H2Bi2i2M bmH7�iB2`i2M
.Bb�++?�`B/2 :k�y mM/ :kaP 2BM;2b2ixi- /B2 #2`2Bib BM /2` :_AG@G*fJa@
�M�Hvb2 �Hb am#bi`�i2 xmK 1BMb�ix F�K2MX

8X8XR �J�*@J�`FB2`mM; pQM .Bb�++?�`B/2M

wmM +?bi rm`/2 /B2 �J�*@J�`FB2`mM; /2` .Bb�++?�`B/@am#bi`�i2 p�HB/B2`i
mM/ QTiBKB2`iX >B2`7Ƀ` rm`/2 �J�* Q?M2 �M;2? M;i2 wm+F2` Ƀ#2` _S@
>SG* �M�HvbB2`i- r2H+?2b #2B 2BM2K BMi2MbBp2M S2�F Ukjyy K�lV mM/ j8X8
KG 2HmB2`i2X L�+?7QH;2M/ rm`/2M Ryy MKQH /2` .Bb�++?�`B/2 :k�y mM/ :kay
KBii2Hb �J�* K�`FB2`i U9XeX8V mM/ Ƀ#2` _S@>SG* �m7;2i`2MMiX .�b *?`Q@
K�iQ;`�KK F�MM �##X 93 2MiMQKK2M r2`/2MX

h�#2HH2 Rd, _2i2MiBQMbpQHmK2M (KG) mM/ lo@�#bQ`TiBQM (K�l) �J�*@K�`FB2`i2` .Bb@
�++?�`B/2 :k�yf:kay URyy MKQHV M�+? *R3 _S@>SG*X

am#bi�Mx aB;M�Hbi `F2 (K�l) _2i2MiBQMbpQHmK2M (KG)
�J�* kkyy j8X8

:k�y@�J�* j33 k8Xe
:kay@�J�* jkk RdXd

.B2 2BM;2b2ixi2M .Bb�++?�`B/2 FQMMi2M 2`7QH;`2B+? �M �J�* ;2#mM/2M mM/
Ƀ#2` _S@>SG* �m7;2i`2MMi r2`/2MX :k�y@�J�* 2HmB2`i KBi 2BM2K >�mTi@
T2�F #2B k8Xe KG mM/ jkk K�l mM/ 2BM2K b+?r�+?2M aB;M�H #2B kNXN KG
mM/ 9y K�lX :kay@�J�* rB`/ KBi 2BM2K >�mTiT2�F #2B RdXd KG mM/
jkk K�l /2i2FiB2`iX 1BM AMD2FiBQMbT2�F /2` S`Q#2 rm`/2 #2B +�X 8 KG ;2@
K2bb2MX �m7;`mM/ /2b ;2r ?Hi2M >SG*@S`Q;`�KKb 2HmB2`i2 7`2B2b �J�*@
G�#2H KBi 2BM2K BMi2MbBp2M aB;M�H pQM kjyy K�l #2B +�X je KGX .B2b2b rB`/

Rkd
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/m`+? /B2 1`?ƺ?mM; /2` �+2iQMBi`BH@EQMx2Mi`�iBQM �m7 e8W 2``2B+?iX 6Ƀ` /B2
J�`FB2`mM; bQrB2 �m7i`2MMmM; rm`/2M Ryy MKQH /2b D2r2BHB;2M .Bb�++?�`B/
2BM;2b2ixiX wm` "2bi iB;mM; /2` 1`;2#MBbb2 rm`/2M /B2 1HmiBQMbT2�Fb 2BM@
;22M;i mM/ Ƀ#2` 1H2Fi`QbT`�vBQMBb�iBQM@J�bb2MbT2Fi`QK2i`B2 U1aA@JaV BM
EQQT2`�iBQM KBi .`X C2Mb aT`QĽ UlMB "B2H272H/V �M�HvbB2`iX JBi Kfx Q#b pQM
edkXRd 2MibT`B+?i /�b 2`?�Hi2M2 :k�y@�J�*@aB;M�H /2K pQ`�# #2`2+?M2i2M
q2`i Kfx +�H+ pQM edkXRdX 1#2MbQ #2bi iB;i rB`/ /�b :kay@aB;M�H pQM Kfx
Q#b dRyXRj- r2H+?2b /2K i?2Q`2iBb+? #2`2+?M2i2M q2`i pQM Kfx +�H+ dRyXRk
Ƀ#2`2BMbiBKKi U�##X 93VX

�##BH/mM; 93, _S@>SG*@*?`QK�iQ;`�KK �J�*@K�`FB2`i2` .Bb�++?�`B/2X
L�+? �J�*@J�`FB2`mM; rm`/2M Ryy MKQH /2` mMi2`bm+?i2M .Bb�++?�`B/2 �m7;2i`�;2MX
U�V :k�y@�J�* 2HmB2`i #2B k8Xe KG mM/ j33 K�l U`QiVX .B2 �M�Hvb2 Ƀ#2` 1aA@Ja
HB272`i2 Kfx Q#b pQM edkXRdX :kay@�J�* 2HmB2`i #2B RdXd KG mM/ jkk K�l KBi 2BM2`
Kfx Q#b pQM dRyXRj U#H�mVX 6`2B2b mM;2#mM/2M2b �J�* �mb /2` J�`FB2`mM;b`2�FiBQM 2Hm@
B2`i #2B j8X8 KGX U"V �mb+?MBiip2`;`ƺĽ2`mM; /2b *?`QK�iQ;`�KKbX .�b lo@aB;M�H #2B
8 KG 2MibT`B+?i /2K AMD2FiBQMbT2�FX .B2 `2bmHiB2`2M/2M *?`QK�iQ;`�KK2 rm`/2M M�+?
1BMx2HH m72M xmb�KK2M;2b2ixiX .B2 lo@�#bQ`TiBQM rm`/2 #2B k88 MK ;2K2bb2MX

Rk3
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8X8Xk 1MxvK�iBb+?2` lKb�ix �J�*@K�`FB2`i2` .Bb�++?�`B/2 KBi
`�_aE

wm` 1i�#HB2`mM; 2BM2b �J�*@#�bB2`i2M �FiBpBi ib�bb�vb 2`7QH;i2 /2` 2MxvK�@
iBb+?2 lKb�ix �J�*@K�`FB2`i2` .Bb�++?�`B/2 KBi `2FQK#BM�Mi2` ?mK�M2`
�_aE U9X8XRjVX .B2 bT2xB}b+?2 �FiBpBi i /2` `�_aE rm`/2 KBii2Hb TL*a@
�bb�v pQ` .m`+?7Ƀ?`mM; /2b o2`bm+?b Ƀ#2`T`Ƀ7iX L�+?7QH;2M/ rm`/2M /2`
`�_aE #2B/2 �J�*@.Bb�++?�`B/2 �Hb am#bi`�i2 �M;2#Qi2MX >B2`7Ƀ` rm`/2M
M�+? /2` �J�*@J�`FB2`mM;b`2�FiBQM mM/ _S@>SG* /B2 >�mTiT2�Fb /2`
�J�*@.Bb�++?�`B/2 ;2b�KK2Hi mM/ BK o�FmmK@EQMx2Mi`�iQ` ;2i`Q+FM2iX
.B2 am#bi`�i2 rm`/2M BM 3y µG Smz2` � Uey KJ L�i`BmK�+2i�i- T> 8X3V
mMi2` wm;�#2 pQM 8W .JaP xm` PTiBKB2`mM; /2` GƺbHB+?F2Bi `2bmbT2M/B2`iX
.2K _2�FiBQMb�Mb�ix rm`/2 `�_aE Uky M;V xm;2;2#2M mM/ 7Ƀ` k9 ? #2B jd◦*
BMFm#B2`iX �Hb L2;�iBpFQMi`QHH2 rm`/2 /B2 `�_aE #2B N8 ◦* 7Ƀ` 8 KBM 2`?Bixi
mM/ bQ B``2p2`bB#2H BM�FiBpB2`i- r�b KBi >BH72 /2b TL*a@�bb�vb #2bi iB;i rm`@
/2X .�`Ƀ#2`?BM�mb rm`/2 /�b �J�*@am#bi`�i BM Smz2` � BMFm#B2`i mK 2BM2
1BM~mbbM�K2 /2b o2`bm+?b�m7#�mb �mbxmb+?HB2Ľ2MX

.2K *?`QK�iQ;`�KK U�##X 9N�V H bbi bB+? /B2 2MxvK�iBb+?2 �FiBpBi i /2`
`�_aE ;2;2MɃ#2` /2K �M;2#Qi2M2M �J�*@K�`FB2`i2M :k�y@.Bb�++?�`B/
2MiM2?K2MX L�+? `�_aE@lKb�ix Bbi 2BM .QTT2HT2�F KBi /2K xmb ixHB+?2K
lo@aB;M�H pQM k9X8 K�l pQ`xm}M/2MX .B2 aB;M�Hp2`b+?B2#mM; mK 2ir� RX3 KG
2MibT`�+? /�#2B /2` 1Mi72`MmM; 2BM2` amH7�i;`mTT2X .�b �M;2#Qi2M2 :k�y@
am#bi`�i rm`/2 MB+?i pQHHbi M/B; /m`+? /B2 `�_aE mK;2b2ixiX .2` >�mTi@
T2�F /2b mMp2`/�mi2M :k�y #2B k8X8 KG 2MibT`�+? /2K 1HmiBQMbpQHmK2M /2
:k�y@1/mFib M�+? �J�*@J�`FB2`mM;X aQrQ?H /B2 ?Bix2BM�FiBpB2`i2 `�_aE
U#H�mV- �Hb �m+? /B2 G�m7Tmz2` U;`ɃMV ?�ii2M F2BM2M 1BM~mbb �m7 /�b G�m7@
p2`?�Hi2M /2b �J�*@K�`FB2`i2M am#bi`�ib mM/ b2ix2M /B2b2b bQKBi MB+?i
mKX .B2 1HmiBQMb7`�FiBQM2M /2b mK;2b2ixi2M S`Q/mFib rm`/2M BK o�FmmK@
EQMx2Mi`�iQ` 2BM;22M;i mM/ 7Ƀ` /B2 1aA@Ja@�M�Hvb2 2BM;2b2ixiX .�b 2`?�Hi2@
M2 aB;M�H M�+? lKb�ix KBi `�_aE pQM Kfx Q#b 8NkXkR UKfx +�H+ 8NkXkRV 2Mi@
bT`�+? 2BM2` J�bb2M/Bz2`2Mx pQM 2ir� 3y Kfx ;2;2MɃ#2` /2K :k�y@1/mFi
mM/ FQMMi2 /2` �#bT�HimM; 2BM2` amH7�i;`mTT2 xm;2Q`/M2i r2`/2MX

RkN
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�##BH/mM; 9N, _S@>SG* *?`QK�iQ;`�KK M�+? `�_aE@lKb�ix /2` .Bb�++?�`B@
/2 :k�y mM/ :kayX .B2 am#bi`�i2 rm`/2M KBi `�_aE Uky M;c `QiV- ?Bix2BM�FiBpB2`i2`
`�_aE Uky M;c #H�mV bQrB2 Smz2` U;`ɃMV 7Ƀ` k9 ? #2B jd ◦* BMFm#B2`i mM/ �Mb+?HB2Ľ2M/ Ƀ#2`
_S@>SG* �m7;2i`2MMiX U�V L�+? `�_aE@lKb�ix pQM :k�y r�` 2BM .QTT2HT2�F KBi 2B@
M2K xmb ixHB+?2M lo@aB;M�H #2B k9X8 K�l U`QiV pQ`xm}M/2MX .2` 2MxvK�iBb+?2 lKb�ix
KBi `�_aE 7Ƀ?`i2 xm 2BM2` T�`iB2HH2M aB;M�Hp2`b+?B2#mM; pQM 2ir� RX3 KGX .B2 1aA@Ja@
�M�Hvb2 HB272`i2 2BM aB;M�H pQM Kfx Q#b 8NkXkkX U"V lKb�ix /2b :kay@am#bi`�ib KBi 2BM2K
lo@aB;M�H #2B kRX3 KG mM/ 9k K�lX .B2 aB;M�Hp2`b+?B2#mM; #2i`m; 2ir� jX8 KGX .B2
1aA@Ja@�M�Hvb2 HB272`i2 2BM aB;M�H pQM Kfx Q#b ejyXRdX .B2 ?Bix2BM�FiBpB2`i2 `�_aE bQ@
rB2 /2` G�m7Tmz2` ?�#2M F2BM2M 1BM~mbb �m7 /�b 1HmiBQMbp2`?�Hi2M /2` am#bi`�i2X .B2
lo@�#bQ`TiBQM rm`/2 #2B k88 MK ;2K2bb2MX

�M�HQ; /�xm rm`/2 /�b �J�*@K�`FB2`i2 :kay �Hb am#bi`�i 7Ƀ` /2M 2Mxv@
K�iBb+? lKb�ix KBi `�_aE �M;2#Qi2MX 1`M2mi rm`/2M �Hb L2;�iBpFQMi`QH@
H2M /B2 ?Bix2BM�FiBpB2`i2 `�_aE bQrB2 /2` G�m7Tmz2` 2BM;2b2ixi U�##X 9N"VX
L�+? lKb�ix /2b :kay@am#bi`�ib F�K 2b xm 2BM2` aB;M�Hp2`b+?B2#mM; pQM
2ir� jX8 KGX .�b am#bi`�i rm`/2 /�#2B pQHHbi M/B; mK;2b2ixi- r�b /B2 �#r2@
b2M?2Bi 2BM2b lo@aB;M�Hb #2B RdXd KG #2bi iB;i2X aQrQ?H /B2 ?Bix2BM�FiBpB2`i2
`�_aE U#H�mV- �Hb �m+? /B2 G�m7Tmz2`@S`Q#2 U;`ɃMV ?�ii2M F2BM2M 1BM~mbb
�m7 /�b G�m7p2`?�Hi2M /2b �J�*@K�`FB2`i2M am#bi`�ibX .�b mK;2b2ixi2 S`Q@
/mFi rm`/2 �m7;27�M;2M mM/ 2BM;22M;iX .B2 1aA@Ja@�M�Hvb2 /2` KBi `�_aE
mK;2b2ixi2M :kay@S`Q#2 7Ƀ?`i2 xm 2BM2K Kfx Q#b ejyXRd UKfx +�H+ ejyXReV
mM/ 2BM2` J�bb2M/Bz2`2Mx pQM 2ir� 3y Kfx ;2;2MɃ#2` /2K :kay@1/mFi r�b
KBi /2` �#bT�HimM; 2BM2` amH7�i;`mTT2 2BM?2`;2?iX

Rjy
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8X8Xj lKb�ix /2` �J�*@.Bb�++?�`B/2 KBi h`BiQbQK2M

AM 2BM2K r2Bi2`2M �Mb�ix rm`/2M /B2 �J�*@K�`FB2`i2M .Bb�++?�`B/2 KBi
�M;2`2B+?2`i2M HvbQbQK�H2M 6`�FiBQM2M �mb qBH/ivT@ mM/ �`bF@EP@hB2`2M
mK;2b2ixiX JBi /B2b2K BM pBi`Q@�Mb�ix F�MM /B2 T?vbBQHQ;Bb+?2 BM pBpQ
6mMFiBQM /2` �`bF �Hb :Hm+m`QM�i@k@amH7�i�b2 #2bi iB;i r2`/2MX .�`Ƀ#2`@
?BM�mb rɃ`/2 2BM �mb#H2B#2M/2` lKb�ix /2` �J�*@am#bi`�i2 /B2 �`bF@EP@
J�mbHBMB2 /m`+? /B2 72?H2M/2 2MxvK�iBb+?2 �`bF@�FiBpBi i p�HB/B2`2MX

oQ`�# rm`/2M h`BiQbQK2M �mb G2#2`?QKQ;2M�i2M hvH�t�TQH@#2?�M/2Hi2`
J mb2 U9X8XRRV BbQHB2`i mM/ �m7;2b+?HQbb2MX .B2 a�++?�`B/2 URkX8 MKQHV rm`@
/2M KBi qBH/ivT@ #xrX �`bF@EP@h`BiQbQK2M U8yµ;V 7Ƀ` k9? #2B jd ◦* BMFm@
#B2`iX .B2 BK �Mb+?Hmbb rB2/2`;2rQMM2M2M �J�*@am#bi`�i2 rm`/2M 2`M2mi
Ƀ#2` _S@>SG* �M�HvbB2`iX

.2` lKb�ix /2b �J�*@K�`FB2`i2M :k�y KBi �mb �`bF@EP@hB2`2M ;2rQM@
M2M h`BiQbQK2M 7Ƀ?`i xm 2BM2K mMp2` M/2`i2M G�m7p2`?�Hi2M /2` S`Q#2- r�b
bQrQ?H BM /2` _S@>SG*- �Hb �m+? Ƀ#2` /B2 1aA@Ja@�M�Hvb2 UKfx Q#b edkXRdV
#2bi iB;i rm`/2 U�##X 8y�VX .B2 ;H2B+?x2BiB;2 AMFm#�iBQM /2b :k�y KBi EP@
h`BiQbQK2M mM/ /2` `�_aE 7Ƀ?`2 xm /`2B aB;M�H2M BM /2` _S@>SG*- /B2 /2K
URV MB+?i mK;2b2ixi2M 1/mFi UKfx Q#b edkXRdV- /2K UkV /2bmH7�iB2`i2M S`Q/mFi
UKfx Q#b 8NkXkRV bQrB2 UjV 2BM2K L@�+2ivH;Hm+Qb�KBM@�J�* JQMQb�++?�`B/
UKfx Q#b 9ReXR3V xm;2Q`/M2i r2`/2M FQMMi2M U�##X 8y"VX .�b aB;M�H /2b JQ@
MQb�++?�`B/b rm`/2 2#2M7�HHb M�+? lKb�ix /2b 1/mFib :k�y KBi qBH/ivT@
h`BiQbQK2M 2`?�Hi2M- r�b bQrQ?H BK G�m7p2`?�Hi2M /2` _S@>SG*- �Hb �m+?
/2` 1aA@Ja@�M�Hvb2 UKfx Q#b 9ReXR3V #2bi iB;i rm`/2 U�##X 8y*VX

RjR
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�##BH/mM; 8y, lKb�ix pQM �J�*@:k�y KBi h`BiQbQK2MX .�b �M;2#Qi2M2 :k�y@
�J�* am#bi`�i URkX8 MKQHV rm`/2 7Ƀ` k9? #2B jd ◦* KBi U�V EP@h`BiQbQK2M U8yµ;V
U"V EP@h`BiQbQK2M mM/ `�_aE Uky M;V xm;H2B+? bQrB2 U*V qBH/ivT@h`BiQbQK2M U8yµ;V
U`QiV BMFm#B2`iX �Mb+?HB2Ľ2M/ rm`/2M S`Qi2BM2 Ƀ#2` 2BM2 Ry F.� +mi@Qz @J2K#`�M 2HBKB@
MB2`i mM/ /2` ɂ#2`bi�M/ Ƀ#2` *R3 _S@>SG* �m7;2i`2MMiX .B2 BM /2` 1aA@Ja@�M�Hvb2
2`?�Hi2M2M aB;M�H2 FQMMi2M 2BM/2miB;2M ai`mFim`2M UR@jV xm;2Q`/M2i r2`/2MX

Rjk
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�M�HQ; xm` :k�y@�J�*@�M�Hvb2- rm`/2 :kay@�J�* �Hb am#bi`�i 7Ƀ` /2M
lKb�ix KBi BbQHB2`i2M h`BiQbQK2M 2BM;2b2ixi U�##X 8RVX

�##BH/mM; 8R, lKb�ix pQM :kay@�J�* KBi h`BiQbQK2MX .�b �M;2#Qi2M2 :kay@
�J�* am#bi`�i URkX8 MKQH- ;`ɃMV rm`/2 7Ƀ` k9? #2B jd ◦* KBi qBH/ivT@ U`QiV Q/2` �`bF@
EP@h`BiQbQK2M U#H�mV BMFm#B2`i UD2r2BHb 8yµ;VX �Mb+?HB2Ľ2M/ rm`/2M S`Qi2BM2 Ƀ#2` 2B@
M2 Ry F.� +mi@Qz @J2K#`�M 2HBKBMB2`i mM/ /2` ɂ#2`bi�M/ Ƀ#2` *R3 _S@>SG* �m7;2@
i`2MMiX .�b am#bi`�i 2HmB2`i2 #2B kyXR KG KBi 2BM2K L2#2MT2�F pQM RNXje KGX .�b KBi
EP@h`BiQbQK2M BMFm#B2`i2 am#bi`�i rm`/2 MB+?i mK;2b2ixiX L�+? AMFm#�iBQM KBi qh@
h`BiQbQK2M 2HmB2`i2 /�b am#bi`�i #2B k3 KG bQrB2 kNX3 KGX

.B2 AMFm#�iBQM /2b :kay@am#bi`�ib KBi qBH/ivT@h`BiQbQK2M 7Ƀ?`i2 xm 2BM2`
aB;M�Hp2`b+?B2#mM; U`QiV /2b �J�*@:kay mK NXd KG KBi 2BM2K .QTT2HT2�F
#2B k3 KG mM/ kNX3 KGX .2` lKb�ix KBi �`bF@EP@h`BiQbQK2M U#H�mV 7Ƀ?`i2
xm 2BM2K G�m7p2`?�Hi2M- r2H+?2b /2K /2b MB+?i mK;2b2ixi2M :kay@1/mFib
2MibT`�+?- rQ#2B BM #2B/2M 6 HH2M 2BM .QTT2HbB;M�H BM /2` _S@>SG* �m7i`�i-
/�b #2B /2M �J�*@J�`FB2`mM;b`2�FiBQM2M MB+?i pQ`?�M/2M r�`X .B2 aB;M�H@
p2`b+?B2#mM; mK NXd KG FQMMi2 MB+?i �HH2BM /2` 1Mi72`MmM; 2BM2` amH7�i;`mT@
T2- bQM/2`M /2` .2;`�/�iBQM /2b �J�*@am#bi`�ib xmK L@�+2ivH;Hm+Qb�KBM@
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�J�* JQMQb�++?�`B/ xm;2b+?`B2#2M r2`/2MX .B2 aB;M�H2 /2` _S@>SG*
1HmiBQMb7`�FiBQM2M M�+? h`BiQbQK2M@lKb�ix FQMMi2M �m7;`mM/ i2+?MBb+?2`
a+?rB2`B;F2Bi2M #2B /2` 1aA@Ja@�M�Hvb2 MB+?i 2BM/2miB; xm;2Q`/M2i r2`/2MX

wmb�KK2M7�bb2M/ FQMMi2 �M?�M/ /2b ?B2` 2i�#HB2`i2M �J�*@#�bB2`i2M
�bb�vb bQrQ?H /B2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i U:.aV /2` �`bF #2H2;i
�Hb �m+? 2BM pQHHbi M/B;2` o2`Hmbi /2` :.a@�FiBpBi i BK �`bF@EP@J�mbKQ/2HH
p�HB/B2`i r2`/2MX
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e .BbFmbbBQM

.B2 kyyk �m7 ;2MQKBb+?2` 1#2M2 B/2MiB}xB2`i2 �`vHbmH7�i�b2 E U�`bFV rm`/2
#2`2Bib pQ`�# BM /B2b2` �`#2Bib;`mTT2 mMi2` #BQ+?2KBb+?2M mM/ x2HH#BQHQ;B@
b+?2M �bT2Fi2M +?�`�Fi2`BbB2`i UqB2;K�MM 2i �HX- kyRjV- rQ#2B 7Ƀ` /B2 `2FQK@
#BM�Mi2 ?mK�M2 �_aE 2BM T>@PTiBKmK pQM 9Xe ;2;2M �`iB}xB2HH2 amH7�i�b2@
Sb2m/Qbm#bi`�i2- /B2 J�MMQb2@e@S?QbT?�iUJeSV@J�`FB2`mM; �Hb HvbQbQK�@
H2b aQ`iB2`mM;bbB;M�H bQrB2 2BM2 EQHQF�HBb�iBQM KBi HvbQbQK�H2M J�`F2`T`Q@
i2BM2M KBii2Hb AKKmM~mQ`2bx2Mx ;2x2B;i r2`/2M FQMMi2 UqB2;K�MM 2i �HX-
kyRjVX AM 2BM2` FɃ`xHB+? 2`b+?B2M2M2M o2`ƺz2MiHB+?mM; /B2b2` �`#2Bib;`mTT2
FQMMi2 /2` �_aE xm/2K �M?�M/ bvMi?2iBb+?2` .Bb�++?�`B/@am#bi`�i2 2BM2
6mMFiBQM �Hb :Hm+m`QM�i@k@P@amH7�i�b2 xm;2rB2b2M r2`/2M- bQ /�bb 2BM2 "2@
i2BHB;mM; /2` �`bF #2BK �##�m pQM :HvFQb�KBMQ;HvF�M2M #2bi iB;i rm`/2
U.?�K�H2 2i �HX- kyRdVX

eXR *?�`�Fi2`BbB2`mM; /2b �`bF@J�mbKQ/2HHb

eXRXR :2M2`B2`mM; mM/ o�HB/B2`mM; /2b �`bF@EPb

EMQ+F@Qmi@J�mbKQ/2HH2 bBM/ xm 2BM2K rB+?iB;2M q2`Fx2m; KQ/2`M2` 6Q`@
b+?mM; ;2rQ`/2MX JBii2Hb FMQ+F@Qmi@ai`�i2;B2M rB2 ;2M2@i`�T- ;2M2@`2TH�+2@
K2Mi Q/2` ;2M2@2/BiBM; U*_AaS_@*�aV H�bb2M bB+? bT2xB}b+?2 :2M2 /2�F@
iBpB2`2M mM/ bQKBi E`�MF?2BibKQ/2HH2 2MirB+F2HM- /B2 #2B /2` "2biBKKmM;
/2` T?vbBQHQ;Bb+?2M _2H2p�Mx /2` �mb;2b+?�Hi2i2M :2M2 BK P`;�MBbKmb pQM
;`QĽ2` "2/2mimM; b2BM FƺMM2M UaF�`M2b- kyRRVX L�+?/2K #2`2Bib 2`bi2 #BQ@
+?2KBb+?2 1`F2MMiMBbb2 xm` �`vHbmH7�i�b2 E pQ`H�;2M- /B2 2BM2 6mMFiBQM �Hb
M2m2 HvbQbQK�H2 amH7�i�b2 #2b+?`B2#2M- bi�M/ /B2 A/2MiB}F�iBQM /2b T?vbBQ@
HQ;Bb+?2M am#bi`�ib bQrB2 /B2 am+?2 M�+? T�i?QT?vbBQHQ;Bb+?2M "27mM/2M-
/B2 /m`+? /2M �`bF@FMQ+F@Qmi U�`bF@EPV 2Mibi2?2M- BK 6QFmb /B2b2` �`@
#2BiX >B2`xm rm`/2M ?2i2`Qxv;Qi2 �`bF@EP@J mb2 #2xQ;2M UC�+FbQM G�#Q@
`�iQ`vVX .2` FQMbiBimiBp2 �`bF@EP rm`/2 /�#2B mMi2` wm?BH72M�?K2 2BM2`
H�+w@AMb2`iBQMbF�bb2ii2 /m`+? /�b *`2fHQtS@_2FQK#BM�iBQMbvbi2K BM 2BM2K
bQ;2M�MMi2M FMQ+F@Qmi@}`bi@JQ/2HH 2`x2m;i- rQ#2B /2` �`bF@EP /m`+? /B2
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1Mi72`MmM; pQM 1tQM j �mb /2K �+?i 1tQM mK7�bb2M/2M �`bF@:2M �m7 ;2MQ@
KBb+?2` 1#2M2 2`bi2HHi rm`/2X .�b �`bF@EP@�HH2H FQMMi2 2`7QH;`2B+? �m7 ;2MQ@
KBb+?2` .L� KBi 2BM2` S*_ B/2MiB}xB2`i mM/ KBii2Hb a�M;2`@a2[m2MxB2`mM;
p2`B}xB2`i r2`/2MX �m7 h`�MbF`BTiH2p2H FQMMi2 /m`+? [S*_@�M�Hvb2M 2BM2
_2/mFiBQM /2b �`bF@h`�MbF`BTib �m7 yXyR@RXjW BM p2`b+?B2/2M2M :2r2#2M
;2x2B;i r2`/2MX 1mF�`vQiBb+?2 w2HH2M #2bBix2M 2BM2M EQMi`QHHK2+?�MBbKmb
xm` 1`F2MMmM; mM/ 1HBKBMB2`mM; pQM p2`FɃ`xi2M- MB+?i@7mMFiBQM2HH2M K_L�@
a2[m2Mx2M- /2` 72?H2`?�7i2b aTH2BĽ2M- 62?H2` BM /2` h`�MbF`BTiBQM- MQMb2Mb2@
Jmi�iBQM2M Q/2`- rB2 BM /B2b2K 6�HH- /B2 .2H2iBQM 2BM2b :2M�#b+?MBiib 2`@
F2MMi mM/ 72?H2`?�7i2 K_L� �##�miX .B2b2` �Hb LQMb2Mb2@K2/B�i2/ K_L�
.2+�v ULJ.V #2x2B+?M2i2 J2+?�MBbKmb `2;mHB2`i /B2 �FiBpB2`mM; pQM 8Ƕ@jǶ@
1tQMm+H2�b2M- rQ#2B /B2 .2;`�/�iBQM r ?`2M/ /2` 2`bi2M _mM/2 /2` h`�MbH�@
iBQM #2;BMMi UG2rBb 2i �HX- kyyjc *?�M; 2i �HX- kyydVX .�b �`bF@EP@�HH2H rB`/
rQ?HKƺ;HB+? i`�MbF`B#B2`i- D2/Q+? bQ;H2B+? /m`+? /2M LJ.@J2+?�MBbKmb 2`@
F�MMi mM/ /2;`�/B2`i- rQ#2B ? m}; 2BM2 ;2`BM;2 J2M;2 /2b �#;2#�mi2M h`�M@
bF`BTib M�+?xmr2Bb2M BbiX .B2 [S*_@1`;2#MBbb2 x2B;2M /�?2`- /�bb 2BM2 2{xB@
2Mi2 *`2@_2FQK#BM�iBQM BK �`bF@�HH2H bi�ii;27mM/2M ?�i mM/ 2b bB+? #2B /2K
2`x2m;i2M J�mbKQ/2HH mK 2BM2M p�HB/2M FMQ+F@Qmi ?�M/2Hi- /�b BK 6QH;2M/2M
�Hb �`bF@J�mbKQ/2HH #xrX �`bF@J�mb #2x2B+?M2i rB`/X
.B2 �`bF rm`/2 �Hb m#B[mBi `@2tT`BKB2`i2b 1MxvK #2b+?`B2#2M UqB2;K�MM
2i �HX- kyRjVX :2biɃixi rm`/2M /B2b2 .�i2M /m`+? /B2 ;2r2#2bT2xB}b+?2 1t@
T`2bbBQMb�M�Hvb2- /B2 BM EQQT2`�iBQM KBi /2` �: SQ?H UlMBFHBMBF >�K#m`;V
2`bi2HHi rm`/2 mM/ /B2 ?ƺ+?bi2 �`bF@1tT`2bbBQM BM G2#2` mM/ GmM;2 �m7x2B;@
i2 UbB2?2 8XRXRVX L�+? �mbr2`imM; xmb ixHB+?2` #BQBM7Q`K�iBb+?2` .�i2M �mb
"BQ:Sa Uqm 2i �HX- kyyNV HB2;i /B2 ?ƺ+?bi2 �`bF@1tT`2bbBQM BM LB2`2- SH�@
x2Mi� mM/ _2iBM� pQ`X .B2b2` qB/2`bT`m+? x2B;i �m7- /�bb 2BM 1BMb�ix /2`
Ƀ#2` "BQ:Sa xm` o2`7Ƀ;mM; ;2bi2HHi2M .�i2M ?BMi2`7`�;i mM/ BK 1BMx2H7�HH
2tT2`BK2Mi2HH Ƀ#2`T`Ƀ7i r2`/2M KmbbX
"2B /2K �`bF@J�mbKQ/2HH ?�M/2Hi2 2b bB+? mK 2BM2 i`�Mb;2M2 H�+w@_2TQ`i2`@
J�mb- /B2 BK _�?K2M /2b EMQ+FQmi JQmb2 S`QD2+i UEPJSV 2`bi2HHi rm`/2X
.B2 H�+w@_2TQ`i2`F�bb2ii2 bi2?i /�#2B mMi2` /2` EQMi`QHH2 /2b 2M/Q;2M2M
�`bF@S`QKQiQ`bX .�b #�Fi2`B2HH2 H�+w@:2M FQ/B2`i 7Ƀ` /B2 β@:�H�+iQbB/�b2
mM/ b2ixi BM 2BM2` L�+?r2Bb`2�FiBQM /�b xm;27Ƀ?`i2 :�H�+iQbB/ s@:�H BM 2B@
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M2M #H�m2M 6�`#biQz mK UJ�MbQm` 2i �HX- RNNyVX .2` L�+?r2Bb /2` H�+w@
_2TQ`i2`F�bb2ii2 x2B;i �m7 �`bF@EP@:2r2#2 2BM2 ?Q?2 1tT`2bbBQM BM /2` LB2@
`2- r2H+?2 /Q`i ?�mTib +?HB+? BM /2M ;2`�/2M h2BH2M /2` T`QtBK�H2M hm#mHB
M�+?xmr2Bb2M r�`UbB2?2 8XRXkVX .B2b2` "2`2B+? #2}M/2i bB+? BM /2M �mĽ2Mbi`2B@
72M /2b  mĽ2`2M J�`Fb UQmi2` bi`BT2 Q7 Qmi2` K2/mHH�V mM/ `2B+?i #Bb BM /B2
bi�`F p2`xr2B;i2M J�`Fbi`�?H2MX .B2 T`BK `2 �m7;�#2 /2` T`QtBK�H2M hm#mHB
HB2;i BM /2` _Ƀ+F`2bQ`TiBQM pQM 1H2Fi`QHvi2M rB2 L�i`BmK- E�HBmK- *�H+BmK
�mb /2K ;2}Hi2`i2M S`BK `?�`MX .Q`i Bbi �m+? p2`K2?`i /B2 1M/QxviQb2 ;2@
}Hi2`i2` S`Qi2BM2 xm #2Q#�+?i2MX 1BM o2`bm+? /B2 H�+w@_2TQ`i2`F�bb2ii2 BM
r2Bi2`2M :2r2#2M /2b �`bF@J�mbKQ/2HHb Ƀ#2` 2BM2 s@:�H@6 `#mM; M�+?xm@
r2Bb2M- b+?Hm; /�#2B 72?H U.�i2M MB+?i ;2x2B;iVX AM /2` GBi2`�im` Bbi xm }M/2M-
/�bb i`Qix pQ`?�M/2M2` H�+w@_2TQ`i2`F�bb2ii2 #2B 2ir� ∼kyW pQM jRj mMi2`@
bm+?i2M H�+w@J�mbHBMB2M F2BM2 s@:�H@6 `#mM; BM :2r2#2M Kƺ;HB+? r�` mM/
#2B ∼RjW /2` J�mbHBMB2M Mm` 2BMx2HM2 :2r2#2 TQbBiBp �m7 2BM2 H�+w@6 `#mM;
;2i2bi2i r2`/2M FQMMi2M Uq2bi 2i �HX- kyR8VX "2;`ɃM/2M H bbi bB+? /B2b2 "2@
Q#�+?imM; M2#2M /2` ;2r2#2�#? M;B;2M 1tT`2bbBQMbK2M;2 /2b mMi2`bm+?i2M
:2Mb- /B2 Kƺ;HB+?2`r2Bb2 7Ƀ` 2BM2 s@:�H@6 `#mM; MB+?i �mb`2B+?i2- �m+? /m`+?
/B2 pQK :2r2#2 �#? M;B;2 .m`+?H bbB;F2Bi /2` am#bi`�iHƺbmM;- r�b xmK h2BH
xm 7�Hb+? M2;�iBp2M _2bmHi�i2M 7Ƀ?`2M F�MMX

.�b �`bF@J�mbKQ/2HH bQHHi2 72`M2` �m7 S`Qi2BM2#2M2 �M :2r2#2?QKQ;2M�i2M
p�HB/B2`i r2`/2MX .B2 #Bb?2` FQKK2`xB2HH 2`? HiHB+?2M �`bF@�MiBFƺ`T2` r�`2M
D2/Q+? �mbb+?HB2ĽHB+? BM /2` G�;2- /�b ?mK�M2 �_aE@S`Qi2BM xm /2i2FiB2`2MX
.2` Km`BM2M �`bF FQMMi2 r2/2` �m7 :2r2#2?QKQ;2M�i2M- MQ+? �m7 �M;2`2B@
+?2`i2M HvbQbQK�H2M 6`�FiBQM2M Uh`BiQbQK2MV pQM qBH/ivT@hB2`2M 2BM bT2xB@
}b+?2b q2bi2`M@"HQi@aB;M�H xm;2rB2b2M r2`/2MX .B2 xm` EQMi`QHH2 �m7;2i`�@
;2M2 mM/ BK _�?K2M /B2b2` �`#2Bi T`Q/mxB2`i2 `2FQK#BM�Mi2 ?mK�M2 �_aE
FQMMi2 �Hb e3@F.� ;`QĽ2b S`Qi2BM /2i2FiB2`i r2`/2M- r�b 7`Ƀ?2`2 1`;2#MBbb2
/2` �`#2Bib;`mTT2 #2bi iB;i2 UqB2;K�MM 2i �HX- kyRjVX 1BM EQKTH2iip2`Hmbi
/2` :.a@�FiBpBi i BM �`bF@/2}xB2Mi2M hB2`2M FQMMi2 �M?�M/ 2BM2b ?B2` 2i�@
#HB2`i2M bT2xB}b+?2M �FiBpBi ib�bb�vb ;2x2B;i r2`/2M UbB2?2 8X8XjVX
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eXRXk S? MQivTBb+?2 �M�Hvb2 /2b �`bF@J�mbKQ/2HHb

.�b �`bF@J�mbKQ/2HH rm`/2 xmK w2BiTmMFi /2` ?B2` pQ`HB2;2M/2M �`#2Bi BM
/2` RyX AMxm+?i;2M2`�iBQM BM /2` x2Mi`�H2M hB2`?�HimM; /2` lMBp2`bBi i "B2H2@
72H/ ;2?�Hi2MX aQrQ?H /B2 :2b+?H2+?i2`p2`i2BHmM; pQM K MMHB+?2M U8yX8WV mM/
r2B#HB+?2M U9NX8WV hB2`2M �Hb �m+? /B2 /m`+?b+?MBiiHB+?2 qm`7;`ƺĽ2 pQM dX8
CmM;iB2`2M 2MibT`�+? /2M 2`r�`i2i2M q2`i2M /2` *8d"Gfe@J mb2 Uh?2 C�+F@
bQM G�#Q`�iQ`v- *8d"Gfe .�i2M#H�iiVX �`bF@hB2`2 FQMMi2M #Bb xm 2BM2K ?Q@
?2M �Hi2` pQM k3 JQM�i2M ;2?�Hi2M r2`/2M r�b /2K 2`r�`i2i2M G2#2Mb�Hi2`
/2` *8d"Gfe@J mb2 2MibT`�+?- Q?M2 Qz2MbB+?iHB+?2 T? MQivTBb+?2 o2` M/2@
`mM;2M ;2;2MɃ#2` qBH/ivT@hB2`2M �m7xmr2Bb2MX .B2 ?QKQxv;Qi2 o2`T��`mM;
7Ƀ?`i2 xm 72`iBH2M L�+?FQKK2M- rQ/m`+? 2BM F`BiBb+?2` 1BM~mbb /2` �`bF �m7
/B2 E2BK#�?M �mb;2b+?HQbb2M r2`/2M FQMMi2X .�b �`bF@J�mbKQ/2HH x2B;@
i2 /�#2B BM BMBiB�H2M lMi2`bm+?mM;2M F2BM2M Qz2MbB+?iHB+?2M S? MQivTX 1BM2
"2bQM/2`?2Bi H�; BM /2` bTQ`�/Bb+? �mb#H2B#2M/2M 62HHT~2;2 K�M+?2` �`bF@
AM/BpB/m2M /B2 xm 2BM2K p2`FH2#i2M mM/ 72iiB;2M 62HH 7Ƀ?`i2X AM 1BMx2H7 HH2M
rm`/2M �`bF@J mb2 KBi pQHHbi M/B; 2Mi72`Mi2` L�+F2M#2?��`mM; #2Q#�+?@
i2i- rQ#2B D2/Q+? 2BM FQMF`2i2` wmb�KK2M?�M; /B2b2b o2`?�Hi2Mb KBi /2`
�`bF@/2}xB2Mx MB+?i M�+?;2rB2b2M r2`/2M FQMMi2X .B2 :�:b .2`K�i�M@ mM/
E2`�i�MbmH7�i- /B2 pQ`rB2;2M/ BK "BM/2;2r2#2 /2` >�mi �m7i`2i2M- bQHHi2M BM
/2K wmb�KK2M?�M; r2Bi2` mMi2`bm+?i r2`/2MX

eXRXkXR 1BM~mbb /2` �`bF@1tT`2bbBQM �m7 /B2 _2;mH�iBQM �M/2`2`
HvbQbQK�H2` 1MxvK2

.B2 �`bF@.2}xB2Mx b+?2BMi xm 2BM2` i`�MbF`BTiBQM2HH2M 62?H`2;mH�iBQM �M/2@
`2` HvbQbQK�H2` 1MxvK2 xm 7Ƀ?`2M- r�b ? m}; #2B J�mbKQ/2HH2M �M/2`2`
HvbQbQK�H2` aT2B+?2`2`F`�MFmM;2M UGa.V #2Q#�+?i2i rB`/ UEQHHK�MM 2i �HX-
kyRk- qQH7 2i �HX- kyReVX .B2 T?vbBQHQ;Bb+?2 _2H2p�Mx /2` �FiBpB2`mM; mM/ _2@
T`BKB2`mM; HvbQbQK�H2` :2M2 Bbi MQ+? MB+?i ; MxHB+? p2`bi�M/2MX wmKBM/2bi
7Ƀ` /�b HvbQbQK�H2 J2K#`�MT`Qi2BM G�KTR F�MM �#2` �M;2MQKK2M r2`@
/2M- /�bb #2B 2MibT`2+?2M/2` aT2B+?2`mM; mM/ `2bmHiB2`2M/2` �mbr2BimM; /2b
2M/Q@HvbQbQK�H2M J2K#`�Mbvbi2Kb xmK 1`?�Hi /2` bi`mFim`2HH2M AMi2;`Bi i
�m+? 2BM p2`K2?`i2` "2/�`7 �K BMi2;`�H2M J2K#`�MT`Qi2BM G�KTR pQ`HB2;iX
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.B2 xm /2` �`bF M +?bi@p2`r�M/i2 amH7�i�b2 A/m`QM�i@k@amH7�i�b2 UA/bV rB`/
BK �`bF@:2r2#2 mK +�X kyW BM B?`2` 1tT`2bbBQM `2T`BKB2`iX P#rQ?H /B2
A/b /�b 1TBK2` /2b �`bF@am#bi`�ib mKb2ixi- FQKKi 2b BK �`bF@J�mbKQ/2HH
MB+?i xm 2BM2` EQKT2Mb�iBQMb`2�FiBQM BM 6Q`K 2BM2` 2`?ƺ?i2M 1tT`2bbBQM
/2` A/bX "2;`ɃM/2M H bbi bB+? /�b �mb#H2B#2M 2BM2` bQH+?2M _2�FiBQM /m`+?
/B2 ?Q?2 am#bi`�ibT2xB}i i /2` amH7�i�b2M ;2;2MɃ#2` B?`2M D2r2BHB;2M am#@
bi`�i2M- r�b �m+? ?B2` BM bT2xB}b+?2M :_AG@G*fJa@ bQrB2 >SG*@�M�Hvb2M
;2x2B;i r2`/2M FQMMi2X .2KM�+? Bbi /B2 A/b MB+?i BM /2` G�;2- /2M �##�m
/2b �`bF k@P@am#bi`�ib xm F�i�HvbB2`2MX .� �m7;`mM/ pQM 1tT`2bbBQMb�M�@
Hvb2M F2BM2 �mbb�;2M Ƀ#2` i�ib +?HB+?2 1MxvK�FiBpBi i2M ;2K�+?i r2`/2M
bQHHi2M- FƺMMi2 2`bi 2BM bT2xB}b+?2` 1MxvK�bb�v �mbFmM7i Ƀ#2` /B2 pQ`HB2;2M@
/2 A/b@�FiBpBi i BM /2M :2r2#2M /2` �`bF@J�mb ;2#2MX .`2B r2Bi2`2 mMi2`@
bm+?i2 HvbQbQK�H2 :2M2- /B2 MB+?i mMKBii2H#�` �K :�:@�##�m #2i2BHB;i bBM/
U6m+QbB/�b2- G�KTR mM/ β@>2tQb�KBMB/�b2V- r2Bb2M ?BM;2;2M BM /2` [S*_
2BM2 2`?ƺ?i2 1tT`2bbBQM �m7X .2` �`bF@EP 7Ƀ?`i xm 2BM2` .2`2;mH�iBQM /2b
HvbQbQK�H2M L2ixr2`Fb- rQ/m`+? /B2b2 :2M2 BM B?`2` 1tT`2bbBQMbK2M;2 �m7
K_L�@1#2M2 mK /�b RX8@kXy@7�+?2 ?Q+?`2;mHB2`i rm`/2MX �m7 S`Qi2BM2#2M2
/2` �`bF@:2r2#2 U>B`M- G2#2`- LB2`2 mM/ JBHxV FQMMi2 �M?�M/ pQM q2bi2`M@
"HQib /2MMQ+? F2BM2 o2` M/2`mM;2M BM 6Q`K p2`bi `Fi2` Q/2` p2`KBM/2`i2`
1tT`2bbBQM /2` HvbQbQK�H2M S`Qi2BM2 G�KTR mM/ *�i?2TbBM . ;2;2MɃ#2` /2K
qBH/ivT 72bi;2bi2HHi r2`/2MX
AM �FiBpBi ib�bb�vb /2` HvbQbQK�H2M 1MxvK2 β@>2tQb�KBMB/�b2 Uβ@>2tV mM/
α@J�MMQbB/�b2 Uα@J�MV FQMMi2 �m7 :2r2#2?QKQ;2M�i2M /2` �`bF@hB2`2 2B@
M2 mK ∼kyW 2`?ƺ?i2 β@>2t@ BM /2` LB2`2 mM/ 2BM2 mK ∼j8W 2`?ƺ?i2 α@
J�M@�FiBpBi i BM /2` G2#2`- p2`;HB+?2M KBi /2K qBH/ivT- ;2K2bb2M r2`/2MX
�m+? BK JaS@AAA@1 J�mbKQ/2HH rm`/2 2BM2 2`?ƺ?i2 β@>2t@�FiBpBi i BM LB2@
`2 U∼9@7�+?V mM/ *2`2#2HHmK U∼k@7�+?V 2`KBii2Hi- rQ#2B /B2 α@J�M@�FiBpBi i
BK >B`M `2/mxB2`i ;2r2b2M Bbi UEQr�H2rbFB- kyReVX AM �M/2`2M J�mbKQ/2HH2M
7Ƀ` HvbQbQK�H2 1MxvK2- rB2 /2` α@J�MMQbB/�b2@ mM/ /2` 6m+QbB/�b2@J�mb-
FQMMi2 M2#2M /2` 2`?ƺ?i2M 1tT`2bbBQMb`�i2 BM [S*_@�M�Hvb2M �m+? /2` 1BM@
~mbb �m7 S`Qi2BM2#2M2- /m`+? 2BM2 2`?ƺ?i2 G�KTR@S`Qi2BMK2M;2 BM q2bi2`M@
"HQi@�M�Hvb2M- ;2x2B;i r2`/2M U.�KK2 2i �HX- kyRR- qQH7 2i �HX- kyReVX
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eXRXkXk L2m`QT�i?QHQ;B2- pBbm2HH2b avbi2K mM/ o2`?�Hi2M /2` �`bF@
J�mb

AM pB2H2M JSa@J�mbKQ/2HH2M 7Ƀ?`i /2` mMpQHHbi M/B;2 :�:@�##�m #2bQM@
/2`b BK M2m`QM�H2M avbi2K xm 2BM2` ? m}; K�bbBp2M �mbT` ;mM; p2`b+?B2/2@
M2` M2m`QHQ;Bb+?2` avKTiQK2 rB2 /2K �#bi2`#2M pQM L2m`QM2M Q/2` ;2M2@
`2HH2M BM~�KK�iQ`Bb+?2M S`Qx2bb2MX AK �`bF@J�mbKQ/2HH FQMMi2M ?BM;2;2M
BKKmM?BbiQHQ;Bb+? F2BM2 "27mM/2 2BM2` "22BMi` +?iB;mM; /2b M2m`QM�H2M av@
bi2K M�+?;2rB2b2M r2`/2MX .B2 Sm`FBMD2@w2HH2M- KBip2`�MirQ`iHB+? 7Ƀ` /B2
KQiQ`Bb+?2 EQQ`/BM�iBQM- rB2b2M BK �Mb+?MBii /2b *2`2#2HHmKb 2BM2 M�iɃ`@
HB+?2- +?�`�Fi2`BbiBb+?2 S2`H2Mb+?Mm`@ ?MHB+?2 �MQ`/MmM; �m7 mM/ F2BM2- rB2
/B2 #2BbTB2H?�7i BM �`vHbmH7�i�b2 :@ mM/ 6m+QbB/�b2@/2}xB2Mi2M hB2`2M ;2x2B;@
i2 .2;`�/�iBQM /B2b2` w2HH2M- /B2 KBi p2`KBM/2`i2M KQiQ`Bb+?2M 1B;2Mb+?�7@
i2M /2` hB2`2 2BM?2`;2?2M UEQr�H2rbFB 2i �HX- kyRk- qQH7 2i �HX- kyReVX
AM o2`?�Hi2Mbi2bib �M xrƺH7 JQM�i2 �Hi2M �`bF@J mb2M FQMMi2M /2MMQ+?
bB;MB}F�Mi2 lMi2`b+?B2/2 BM /2` `2/mxB2`i2M ` mKHB+?2M q�?`M2?KmM; bQ@
rB2 /2K `2/mxB2`i2`2K �M;bip2`?�Hi2M /B�;MQbiBxB2`i r2`/2MX �?MHB+?2 "2@
Q#�+?imM;2M rm`/2M BM 2BM2` FɃ`xHB+? 2`b+?B2M2M2M aim/B2 xmK JSa@AAA*@
J�mbKQ/2HH ;2K�+?i- rQ 2#2M7�HHb .2}xBi2 BK ` mKHB+?2M .2MFp2`Kƺ;2M
bQrB2 p2``BM;2`i2b �M;bip2`?�Hi2M /2i2FiB2`i rm`/2M USb?2x?2ibFv- kyReVX
.B2 �`bF@J�mb x2B;i2 72`M2` 2BM2 p2`xƺ;2`i2 �m7M�?K2 pQM M2m2M bQxB�H2M
EQMi�Fi2MX .�#2B Bbi 2b b+?rB2`B;- /B2 ;2M�m2 l`b�+?2 ?BMi2` /2M o2`?�H@
i2Mb M/2`mM;2M xm 2`FH `2M- rQ#2B 2BM2 ;2rBbb2 ɂ#2`H�TTmM; /2` BMpQHpB2`i2M
:2?B`M`2;BQM2M r�?`b+?2BMHB+? BbiX .�b ?BTTQ+�KT�H2 *�R mM/ BK ;2`BM;2`2M
lK7�M; �m+? /2` *�j@"2`2B+? FQKK2M BM "2xm; �m7 FQ;MBiBp2 "22BMi` +?iB@
;mM;2M BM /2M 6QFmbX >B2` FƺMMi2 �m+? /2` K2/B�H2 T` 7`QMi�H2 *Q`i2t #2i2B@
HB;i b2BM- /2` �Hb x2Mi`�H2` _2;mH�iQ` /2b aQxB�Hp2`?�Hi2Mb #2x2B+?M2i rB`/X .B2
p2Mi`�H i2;K2Mi�H �`2� Uoh�V mM/ /2` Mm+H2mb �++mK#2Mb- bBM/ >B`M`2;BQM2M-
/B2 #2HQ?M2M/2 �bT2Fi2 /2b aQxB�Hp2`?�Hi2Mb p2`KBii2HM mM/ /�#2B 2#2M7�HHb
2BM2 _QHH2 BM /2M pQ`HB2;2M/2M o2`?�Hi2MbKmbi2`M �m7r2Bb2M FƺMMi2M UT2`bX
JBii2BHmM; .`X ai`QQ#�MibVX �M/2`2 rQ?HKƺ;HB+? `2H2p�Mi2 _2;BQM2M #2xɃ;@
HB+? /2` #2Q#�+?i2i2M o2`?�Hi2Mb M/2`mM;2M mK7�bb2M /B2 �Kv;/�H�- /B2 7Ƀ`
/B2 2KQiBQM�H2 o2`�`#2BimM; pQM bQxB�H2M _2Bx2M xmbi M/B; Bbi mM/ /2M #mH#mb
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QH7�+iQ`Bmb U_B2+?FQH#2MVX J mb2 p2`H�bb2M bB+? bi�`F �m7 B?` QH7�FiQ`Bb+?2b
avbi2K- mK B?` bQxB�H2b lK72H/- B?`2 L�?`mM; �Hb �m+? /�b 2B;2M2 _2pB2` xm
#2m`i2BH2M r2b?�H# o2` M/2`mM;2M BM /B2b2M >B`M`2;BQM2M 2BM2M 1BM~mbb �m7
/�b o2`?�Hi2M /2` hB2`2 ?�#2M FƺMM2MX
wmb�KK2M7�bb2M/ Bbi /�b M2m`QM�H2 avbi2K /2` �`bF@J�mb �mb #BQ+?2KB@
b+?2` aB+?i r2Bi2bi;2?2M/ mM�mz HHB;- mMi2`b+?2B/2i bB+? �m7;`mM/ /2` ?B2`
pQ`;2bi2HHi2M �#r2B+?2M/2M o2`?�Hi2MbKmbi2` /2MMQ+? pQM /2K qBH/ivTX

1BM2 .2;2M2`�iBQM /2` _2iBM� Bbi 2BM ivTBb+?2b J2`FK�H pB2H2` HvbQbQK�@
H2` aT2B+?2`2`F`�MFmM;2MX "2bQM/2`b bBM/ ?B2`#2B /B2 JmFQTQHvb�++?�`B/Q@
b2M bQrB2 /B2 L2m`QM�H2 *2`QB/@GBTQ7mbxBMQb2 xm M2MM2M UC�H�MFQ- 2i �HX-
kyyN- "?�mKBF 2i �HX- RNNNVX .�b pBbm2HH2 avbi2K pQM JSa@AAA�@S�iB2Mi2M
rB`/ /m`+? 2BM2M T`Q;`2bbBp2M o2`Hmbi pQM S?QiQ`2x2TiQ`2M #2b+?`B2#2M- rQ@
#2B :�M;HB2Mx2HH2M bQrB2 /2` a2?M2`p MB+?i #2i`Qz2M bBM/ U*�`mbQ 2i �HX- RN3e-
62``�`B 2i �HX- kyRyVX 1`bi FɃ`xHB+? FQMMi2 �M?�M/ /2b JSa@AAA1@J�mbKQ/2HHb-
BM wmb�KK2M�`#2Bi KBi S`Q7X .`X "�`ib+? UlMBFHBMBF >�K#m`;V /2` T`Q;`2b@
bBp2 o2`Hmbi pQM S?QiQ`2x2TiQ`2M bQrB2 2BM2 K�bbBp2 �bi`Q@ mM/ JBF`Q;HBQb2
#2b+?`B2#2M r2`/2M UE`mbx2rbFB 2i �HX- kyReVX
.B2 _2iBM� /2` �`bF@hB2`2 rm`/2 BM 2BM2K �Hi2` pQM Rk mM/ k9 JQM�i2M
�M /2` lMBFHBMBF >�K#m`;- 2#2M7�HHb mMi2` 6Ƀ?`mM; pQM S`Q7X .`X "�`ib+?-
?BMbB+?iHB+? Kƺ;HB+?2` BM~�KK�iQ`Bb+?2` Q/2` /2;2M2`�iBp2` S`Qx2bb2 mMi2`@
bm+?i- rQ#2B F2BM2 "22BMi` +?iB;mM; /2` _2iBM� 72bi;2bi2HHi r2`/2M FQMMi2X
.�KBi FQMMi2M /B2 1`;2#MBbb2 /2` T? MQivTBb+?2M *?�`�Fi2`BbB2`mM; 2BM2b
�`bF@EP@J�mbKQ/2HHb /2b AMi2`M�iBQM�H JQmb2 S?2MQivTBM; *QMbQ`iBmK
UAJS*V MB+?i #2bi iB;i r2`/2MX "2b+?`B2#2M rm`/2M /�#2B �mz HHB;F2Bi2M
/2` _2iBM�@SB;K2MiB2`mM; �`bF@/2}xB2Mi2` J mb2X .�b AJS* ?�i 2b bB+? xmK
wB2H ;2b2ixi BM bi�M/�`/BbB2`i2M >Q+?/m`+?b�ix@lMi2`bm+?mM;2M p2`b+?B2/2M2
FMQ+FQmi@J�mbHBMB2M �m7 2BM2M Kƺ;HB+?2M S? MQivT ?BM xm mMi2`bm+?2M- /2`
BM 6QH;2 /2b :2M@EPb �m7i`2i2M FƺMMi2X lMi2`bm+?i r2`/2M /�#2B mMi2` �M@
/2`2K M2m`QKmbFmH `2- F�`/BQp�bFmH `2- K2i�#QHBb+?2- ? K�iQHQ;Bb+?2 mM/
M2m`QHQ;Bb+?2 S�`�K2i2` UJ22?�M 2i �HX- kyRdVX
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eXRXkXj 1BM~mbb /2` �`vHbmH7�i�b2 E@.2}xB2Mx �m7 /B2 PbbB}F�iBQM

aT2xB2HH JSa@1`F`�MFmM;2M r2`/2M ? m}; KBi p2`b+?B2/2M2M bF2H2ii�H2M .2@
72Fi2M �bbQxBB2`i- /B2 xmb�KK2M7�bb2M/ �Hb .vbQbiQb2 #2b+?`B2#2M r2`/2M
U*H�`F2 2i �HX- kyR8VX 1BM2 Jmi�iBQM BM /2` α@G@A/m`QMB/�b2- /B2 �M /2` .2;`�@
/�iBQM pQM .2`K�i�MbmH7�i mM/ >2T�`�MbmH7�i #2i2BHB;i Bbi- 7Ƀ?`i xm JSa@A
mM/ b+?r2`2M M2m`QHQ;Bb+?2M mM/ bF2H2ii�H2M avKTiQK2M Ua+Qii 2i �HX- RNNjVX
1BM .272Fi /2` amH7�KB/�b2- /B2 �m+? �M /2` >2T�`�MbmH7�i@.2;`�/�iBQM #2@
i2BHB;i Bbi- 7Ƀ?`i ?BM;2;2M xm 2BM2K K�bbBp2M M2m`QHQ;Bb+?2M S? MQivT BM
JSa@AAA�@S�iB2Mi2M- Q?M2 D2/Q+? 2BM2M Qz2MbB+?iHB+?2M bF2H2ii�H2M 1BM~mbb
xm #2bBix2M U:BHF2b mM/ >2H/2`KQM- kyR9VX "2B /2` JSa@oA- /B2 KBi /2K
.272Fi /2` �`vHbmH7�i�b2 " �bbQxBB2`i Bbi- FQKKi 2b xm 2BM2` "22BMi` +?iB@
;mM; /2` *?QM/`QBiBMbmH7�i@ mM/ .2`K�i�MbmH7�i@.2;`�/�iBQM- /B2 ?BM;2;2M
T`BK ` 2BM2M bF2H2ii�H2M S? MQivT mM/ F2BM2 M2m`QHQ;Bb+?2M avKTiQK2 ?2`@
pQ``m7i Uo�B`Q 2i �HX- kyR8VX
.B2 "2i2BHB;mM; /2` �`bF �M /2` EMQ+?2MKQ/2HHB2`mM; rm`/2 �M?�M/ p2`@
b+?B2/2M2` �M�Hvb2M BM EQQT2`�iBQM KBi S`Q7X a+?BMF2 UlMBFHBMBF >�K#m`;V
/m`+?;27Ƀ?`iX .�#2B FQMMi2 �M /`2B bQrB2 xrƺH7 JQM�i2 �Hi2M �`bF@EP@
hB2`2M 2BM2 2`?ƺ?i2- D2/Q+? MB+?i bi�iBbiBb+? bB;MB}F�Mi2 i`�#2FmH `2 EMQ@
+?2M/B+?i2 U�##X jkV #2Q#�+?i2i r2`/2M- /B2 bB+? /m`+? p2`bi `Fi2 EMQ+?2M@
KBM2`�HBbB2`mM;  mĽ2`i2 mM/ 2#2M7�HHb BK JSa@A@J�mbKQ/2HH- /Q`i D2/Q+?
r2Bi�mb bi `F2` �mb;2T` ;i- pQ`HB2;i U_mbb2HH 2i �HX- RNN3VX JBi >BH72 /2` x2H@
HmH `2M >BbiQKQ`T?QK2i`B2 �M �`bF@aF2H2ii2M rm`/2 2BM2 p2``BM;2`i2 Pbi2Q@
+H�bi2M@w�?H 72bi;2bi2HHi U�##X jj"VX Pbi2Q+H�bi2M /Bz2`2MxB2`2M bB+? �mb ? @
K�iQTQ2iBb+?2M ai�KKx2HH2M mM/ i2BH2M bB+? /�KBi /B2 oQ`; M;2`x2HH2M KBi
J�F`QT?�;2M- rQ?BM;2;2M Pbi2Q#H�bi2M rB2 ai`QK�x2HH2M mM/ Pbi2Qxvi2M
�mb K2b2M+?vK�H2M ai�KKx2HH2M �mb/Bz2`2MxB2`2M UJ�`iBM 2i �HX- kyy8VX AK
;2bmM/2M AM/BpB/mmK #2bi2?i 2BM :H2B+?;2rB+?i xrBb+?2M EMQ+?2M`2bQ`TiBQM
mM/ EMQ+?2M#BH/mM;- r�b 2BM2 /B`2Fi2 EQKKmMBF�iBQM xrBb+?2M Pbi2Q#H�@
bi2M mM/ Pbi2Q+H�bi2M /m`+? w2HH@w2HH@EQMi�Fi- #xrX /B2 "BH/mM; pQM :�T@
CmM+iBQMb Q/2` �#2` T�bbBp Ƀ#2` /B2 a2F`2iBQM pQM T�`�F`BM2M 6�FiQ`2M rB2
wviQFBM2M- *?2KQFBM2M Q/2` q�+?bimKb7�FiQ`2M mK7�bbi US72BHb+?B7i2` mM/
JmM/v- RN3dVX AK JSa@A@J�mbKQ/2HH rB`/ 2BM BM?B#BiQ`Bb+?2` 1z2Fi �m7

R9k



eX .AaElaaAPL

/B2 �FiBpBi i /2` S`Qi2�b2 *�i?2TbBM@E /m`+? :�:@�FFmKmH�iBQM p2`Km@
i2i- r�b xm 2BM2` 2`?ƺ?i2M Pbi2Q+H�bi2M@w�?H bQrB2 �#MQ`K2M Pbi2Q+H�bi2M@
�FiBpBi i 7Ƀ?`i mM/ KBip2`�MirQ`iHB+? 7Ƀ` /2M JSa@A@EQM+?2MT? MQivTb Bbi
UqBHbQM 2i �HX- kyyNVX .B2 Qz2MbB+?iHB+?bi2 FHBMBb+?2 J�MB72bi�iBQM BM JSa@
Ao@ mM/ JSa@oA@S�iB2Mi2M bi2HHi /B2 aF2H2ii/vbTH�bB2 /�`- /B2 bB+? /m`+?
EH2BMrm+?b- T`Q;`2bbBp2 aF2H2ii/27Q`K�iBQM mM/ :2bB+?ib/vbKQ`T?B2  mĽ2`iX
"2B #2i`Qz2M2M S�iB2Mi2M rB`/ 2BM2 T�i?QHQ;Bb+? `2H2p�Mi2 1`?ƺ?mM; /2`
Pbi2Q+H�bi2M@�FiBpBi i #2Q#�+?i2i UaBKQM�`Q 2i �HX- kyy3- *H�`F2- kyRRVX
JBi >BH72 bQ;2M�MMi2` EMQ+?2MmKb�ix@J�`F2` FƺMM2M Kƺ;HB+?2 �Mx2B+?2M
2BM2b .272Fib BK bF2H2ii�H2M JQ/2HHB2`mM;bT`Qx2bb mMi2`bm+?i r2`/2MX JBi
M�?2xm NyW MBKKi EQHH�;2M hvT R /2M :`QĽi2BH /2` Q`;�MBb+?2M EMQ+?2M@
K�i`Bt 2BMX q ?`2M/ /2` _2bQ`TiBQM- �HbQ /2K EMQ+?2M�##�m- b2F`2iB2`2M
Pbi2Q+H�bi2M b�m`2 mM/ M2mi`�H2 S`Qi2�b2M- /B2 EQHH�;2M}#`BHH2M �##�m2M mM/
/�#2B /�b *@i2`KBM�H2 h2HQT2TiB/ U*htV 2`x2m;2M U"QMM2i 2i �HX- kyy9VX AK
G�m72 /2` EMQ+?2M�Hi2`mM; rB`/ /B2 α@6Q`K BM *ht xm /2` β@6Q`K mK;2@
r�M/2Hi Uβ@*htVX AK "Hmibi`QK /B2Mi β@*ht �Hb bT2xB}b+?2` J�`F2` 7Ƀ` /B2
.2;`�/�iBQM pQM `2B72K EQHH�;2M hvT R mM/ Bbi #2B 2`?ƺ?i2M q2`i2M 2BM �M@
x2B+?2M 7Ƀ` p2`bi `Fi2M EMQ+?2M�##�m mM/ 2BM 2`bi2b �Mx2B+?2M 7Ƀ` Pbi2QTQ@
`Qb2 U*?`Bbi;�m 2i �HX- kyyyVX AM 2BM2` FHBMBb+?2M aim/B2 xm JSa@AA@S�iB2Mi2M
BK �Hi2` pQM jX8 @ e C�?`2M rm`/2 BM �HH2M mMi2`bm+?i2M S`Q#�M/2M 2BM mK
jy@R8yW 2`?ƺ?i2` β@*ht@aTB2;2H BK a2`mK 72bi;2bi2HHi Uwm#2` 2i �HX- kyR9VX
AM 2BM2` r2Bi2`2M �M�Hvb2 JSa@AAA�@ mM/ JSa@AAA"@#2i`Qz2M2` S�iB2Mi2M
FQMMi2 2#2M7�HHb 2BM mK 8y@RkyW 2`?ƺ?i2` β@*ht@aTB2;2H M�+?;2rB2b2M r2`@
/2M U_B;�Mi2 mM/ *�`�/QMM�- kyy9VX .B2 ?Q?2 o�`B�Mx /B2b2` J2bbr2`i2 Bbi
M2#2M /2` ;2`BM;2M �Mx�?H mMi2`bm+?i2` S�iB2Mi2M /m`+? /2M BM/BpB/m2HH2M
E`�MF?2Bibp2`H�m7 xm 2`FH `2MX
AM �`bF@J mb2M ?BM;2;2M FQMMi2 2BM2 BK JBii2H mK Ry@R8W p2``BM;2`i2
β@*ht@EQMx2Mi`�iBQM BK a2`mK M�+?;2rB2b2M r2`/2M- r�b 2BM �Mx2B+?2M
7Ƀ` 2BM2M ;2`BM;2`2M EMQ+?2MmKb�ix /�`bi2HHi mM/ /�KBi /B2 2`?ƺ?i2 EMQ@
+?2MKBM2`�HBbB2`mM; 2`FH `2M FƺMMi2 U�##X jj*VX S�`�i?Q`KQM UShsV- 2BM
r2Bi2`2` rB+?iB;2` EMQ+?2MmKb�ix@J�`F2` BK a2`mK- rB`/ #2B 2BM2K �#bBM@
F2M/2M *�H+BmK@aTB2;2H 7`2B;2b2ixi mM/ 7ƺ`/2`i /�KBi /B2 *�H+BmK`2bQ`TiBQM
BK EMQ+?2M- rQ/m`+? /2` EMQ+?2M�##�m �M;2`2;i rB`/ mM/ xm 2BM2` `2/m@
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xB2`i2M EMQ+?2MK�bb2 7Ƀ?`i UEm`H�M/ 2i �HX- kyyyVX .B2b2 "2Q#�+?imM; rm`@
/2 BM eyW /2` mMi2`bm+?i2M JSa@AA@S�iB2Mi2M ;2K�+?i- /B2 2BM2 mK #Bb xm
RyyW 2`?ƺ?i2 Shs@EQMx2Mi`�iBQM BK a2`mK �m7rB2b2M Uwm#2` 2i �HX- kyR9VX
1#2MbQ FQMMi2 BM JSa@AAA�@S�iB2Mi2M 2BM #Bb xm jyW 2`?ƺ?i2` Shs@q2`i
BK a2`mK /B�;MQbiBxB2`i r2`/2M U_B;�Mi2 mM/ *�`�/QMM�- kyy9VX AK �`bF@
J�mbKQ/2HH FQMMi2 �m7;`mM/ 2BM2` ?Q?2M o�`B�Mx BM/BpB/m2HH2` J2bbr2`i2
/2` Shs@�M�Hvb2 BK .m`+?b+?MBii F2BM2 �mz HHB;F2Bi BK �`bF@J�mbKQ/2HH
#2H2;i r2`/2M U�##X jj.VX .B2 K2+?�MBb+?2M 1B;2Mb+?�7i2M /2b 62Km`FMQ@
+?2Mb /2` �`bF@J�mb rB2b2M BK �M;2r�M/i2M "B2;2i2bi F2BM2M bB;MB}F�Mi2M
lMi2`b+?B2/ xmK qBH/ivT �m7X .B2b2 "2Q#�+?imM; bi2?i BK qB/2`bT`m+? xm
/2` p2``BM;2`i2M EMQ+?2MKBM2`�H/B+?i2- /B2 BM µ*h@�M�Hvb2M ke mM/ 8k qQ@
+?2M �Hi2` �`bF@hB2`2 BK 62Km`FMQ+?2M /2i2FiB2`i rm`/2X wm 2`r�`i2M r `2
/�#2B 2BM2 p2``BM;2`i2 K2+?�MBb+?2 ai�#BHBi i �m7;`mM/ /2` b+?r +?2`2M bF2@
H2ii�H2M JBF`Qbi`mFim` BM �`bF@hB2`2MX
.B2 "22BM~mbbmM; /2b :�:@J2i�#QHBbKmb F�MM bB+? 72`M2` �m7 /B2 "BH/mM;
/2` EMQ`T2HK�bb2 �mbrB`F2MX .B2 "22BMi` +?iB;mM; pQM *?QM/`Qxvi2M FQMM@
i2 BK JSa@oA@ mM/ JSa@oAA@J�mbKQ/2HH ;2x2B;i r2`/2M- rQ 2b xm 2BM2` 2`@
?ƺ?i2M �TQTiQb2@_�i2 /B2b2b w2HHivTb FQKKi /B2 xm 2BM2` �#MQ`K�H2M
EMQ`T2HK�i`Bt@wmb�KK2Mb2ixmM; 7Ƀ?`i UaBKQM�`Q 2i �HX- kyy8- �H/2M?Qp2M
2i �HX- kyyNVX AM 2BM2` �M�Hvb2 Rj JQM�i2 �Hi2` �`bF@hB2`2 rm`/2M BM /2M
*?QM/`Qxvi2M- /B2 2BM2M >�mTi#2bi�M/i2BH /2b EMQ`T2Hb �mbK�+?2M- p2`@
2BMx2Hi2 FH2BM2 H22`2 aT2B+?2`p�FmQH2M B/2MiB}xB2`iX .B2b2 bBM/ r�?`b+?2BM@
HB+? �m7 �FFmKmHB2`2M/2b aT2B+?2`K�i2`B�H xm`Ƀ+Fxm7Ƀ?`2M- /�b bB+? BK wm@
;2 /2` q�+?bimKbT?�b2 ;2#BH/2i ?�#2M mM/ r ?`2M/ /2` 2tT2`BK2Mi2HH2M
.m`+?7Ƀ?`mM; �mb;2r�b+?2M rm`/2MX 1BM2 T�i?QHQ;Bb+?2 _2H2p�Mx BK �`bF@
J�mbKQ/2HH FQMMi2 MB+?i ;2x2B;i r2`/2MX
wmb�KK2M7�bb2M/ F�MM �m+? �m7;`mM/ /2` xmK h2BH BMFQMbBbi2Mi2M 1`;2#MBb@
b2 /2` bF2H2ii�H2M �M�Hvb2M 2BM2 "2i2BHB;mM; /2` �`vHbmH7�i�b2 E �m7 JQ/2H@
HB2`mM;bT`Qx2bb2 /2` EMQ+?2M MB+?i pQHHbi M/B; ;2FH `i r2`/2MX wmK D2ixB;2M
w2BiTmMFi F�MM /B2 KQH2FmH�`2 l`b�+?2 /2` xm;`mM/2HB2;2M/2M "2Q#�+?imM@
;2M MB+?i ;2FH `i r2`/2M mM/ Kmbb :2;2Mbi�M/ xmFɃM7iB;2` lMi2`bm+?mM;2M
b2BMX
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eXRXkX9 aT2B+?2`T�i?QHQ;B2 BM /2` �`bF@J�mb

.�b �`bF@J�mbKQ/2HH x2B;i �m7 �M�iQKBb+?@?BbiQHQ;Bb+?2` 1#2M2 2BM2M b2?`
KBH/2M aT2B+?2`T? MQivT- /2` bB+? r2Bi2bi;2?2M/ �m7 /B2 LB2`2 BM 6Q`K pQM
r2MB;2K- 2H2Fi`QM2M/B+?i2K mM/ /2KM�+? r�bb2`mMHƺbHB+?2K J�i2`B�H #2@
b+?` MFiX J�Ľ;2#HB+? #2i`Qz2M bBM/ /�#2B "2`2B+?2 /2` >2MH2Ƕb+?2M@a+?H2B72
bQrB2 S`Q}H2 /2` AMi2`K2/B `im#mHB- /B2 D2/Q+? BM "2xm; �m7 /�b aT2B+?2`K�@
i2`B�H MB+?i /2M 7Ƀ` JmFQTQHvb�++?�`B/Qb2M 2`r�`i2i2M aT2B+?2`ivT 2MibT`2@
+?2MX 6Ƀ` 2BM2 oB2Hx�?H pQM JSa r2`/2M :HvFQb�KBMQ;HvF�M2 �Hb r�bb2`Hƺb@
HB+?2b aT2B+?2`K�i2`B�H B/2MiB}xB2`i- r2H+?2b bB+? MB+?i �Hb 2H2Fi`QM2M/B+?i2b
J�i2`B�H /�`bi2HH2M H bbi- bQM/2`M r ?`2M/ /2` 2tT2`BK2Mi2HH2M .m`+?7Ƀ?@
`mM; �mb;2r�b+?2M rB`/ U6mi2`K�M mM/ o�M J22`- kyy9VX .B2 /�`�m7?BM
H22`2M #xrX r2MB; 2H2Fi`QM2M/B+?i2M aT2B+?2`p�FmQH2M bBM/ BM ?BbiQHQ;Bb+?2M
�M�Hvb2M #2i`Qz2M2` JSa@:2r2#2 bB+?i#�` mM/ #2BbTB2Hbr2Bb2 BM /2` JSa@
AA@J�mb pQ`xm}M/2M U:�`+B� 2i �HX- kyydVX "2B /2K BM /2` �`bF@J�mb B/2MiB}@
xB2`i2M ;`�MmH `2K J�i2`B�H ?�M/2Hi 2b bB+? Kƺ;HB+?2`r2Bb2 mK :�:b- /B2 �M
2BM E2`MT`Qi2BM ;2#mM/2M pQ`HB2;2M mM/ �m7;`mM/ /2` S`Qi2BM@EQKTQM2Mi2
Mm` b+?r2` HƺbHB+? bBM/X
.B2 2#2M7�HHb BM 1J@�m7M�?K2M pQ`;27mM/2M2M 2H2Fi`QM2M/B+?i2M 1BMb+?HɃb@
b2 BM /2` LB2`2 pQM �`bF@hB2`2M }M/2M 2BM EQ``2H�i BM 2BM2` �M�Hvb2 /2`
J�mbKQ/2HH2 JSa@A- @AAA� mM/ @AAA"- rQ#2B /Q`i BM 1J@�m7M�?K2M pQM
>B`M`2;BQM2M HBTB/`2B+?2 ai`mFim`2M mM/ HvbQbQK�H2b aT2B+?2`K�i2`B�H M�+?@
;2rB2b2M rm`/2M UqBHFBMbQM 2i �HX- kyRkVX �m+? BK JSa@AAA* J�mbKQ/2HH-
r2H+?2b 2BM2 K�bbBp2 .2;2M2`�iBQM /2b M2m`QM�H2M avbi2Kb �m7r2Bbi- rm`/2
M2#2M /2` o2`;`ƺĽ2`mM; /2b HvbQbQK�H2M avbi2Kb 2H2Fi`QM2M/B+?i2b J�i2`B�H
BM /2M GvbQbQK2M /2` L2m`QM2M /2i2FiB2`i USb?2x?2ibFv- kyReVX
1BM2 �FFmKmH�iBQM pQM b2FmM/ `2K aT2B+?2`K�i2`B�H- /�b BM F2BM2` /B`2Fi2M
o2`#BM/mM; xmK 1MxvK/272Fi bi2?i- rB`/ Q7i BM Ga.b #2Q#�+?i2i- F�MM �#2`
�m+? �m7;`mM/ M�iɃ`HB+?2` �Hi2`mM;bT`Qx2bb2 2Mibi2?2M UuBM- RNNeVX AM /2`
M2m`QM�H2M *2`QB/@GBTQ7mbxBMQb2 UL*GV r2`/2M �Hb S`BK `K�i2`B�H �miQ~mQ@
`2bxB2`2M/2- T`Qi2BM@ mM/ HBTB/`2B+?2@EQKTQM2Mi2M 2BM;2H�;2`i- /B2 r2Bi2bi@
;2?2M/ �mb l#B[mBiBM- 2BM2` lMi2`2BM?2Bi /2` KBiQ+?QM/`B�H2M �hS@avMi?�b2
bQrB2 /2M a�TQbBM2M � mM/ . #2bi2?2M UEvii H  2i �HX- kyyeVX .2`�`iB;2b
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�miQ~mQ`2bx2Mi2b J�i2`B�H BK wLa- r2H+?2b �Hb GBTQ7mb+BM #2x2B+?M2i rB`/-
rm`/2 2#2MbQ BM /2M J�mbKQ/2HH2M /2` α@J�MMQbB/Qb2 U.�KK2 2i �HX- kyRRV-
/2` JSa@AAA1 UEQr�H2rbFB 2i �HX- kyR8V �Hb �m+? /2` 6m+QbB/Qb2 UqQH7 2i �HX-
kyRdV BM p2`b+?B2/2M2M "2`2B+?2M /2b wLa B/2MiB}xB2`iX �m+? BM /2` �`bF@
J�mb rm`/2M ;2`BM;2 J2M;2M 2BM2b �miQ~mQ`2bx2Mi2M J�i2`B�Hb pQ` �HH2K BK
*2`2#2HHmK- �#2` �m+? BK "2`2B+? /2` h�G Ui?B+F �b+2M/BM; HBK# Q7 >2MH2Ƕb
HQQTV /2` LB2`2 M�+?;2rB2b2MX .�b #2B /2` �`bF@J�mb pQ`;27mM/2M2 J�i2`B@
�H FQMMi2 D2/Q+? xmK ;2;2Mr `iB;2M w2BiTmMFi MB+?i r2Bi2` +?�`�Fi2`BbB2`i
r2`/2M mM/ bQHHi2 :2;2Mbi�M/ r2Bi2`2` �M�Hvb2M b2BMX

eXRXj S`Q/mFiBQM mM/ �m7`2BMB;mM; `2FQK#BM�Mi2` ?mK�M2` �`vH@
bmH7�i�b2 E

.B2 BM /B2b2` �`#2Bi T`Q/mxB2`i2 `2FQK#BM�Mi2 ?mK�M2 �_aE r�` 2BM 2b@
b2MiB2HH2` "2bi�M/i2BH /B2b2` �`#2Bi mM/ rm`/2 rm`/2 7Ƀ` /B2 �M�Hvb2M BK
7QH;2M/2M �#b+?MBii p2`r2M/2iX AM oQ`�`#2Bi2M rm`/2 2BM2 >1EkNj@w2HHHBMB2
2i�#HB2`i- /B2 /m`+? bi�#BH2 ɂ#2`2tT`2bbBQM 2BM2 >Bb6@K�`FB2`i2 ?mK�M2 6Q`K
/2` �_aE BM /�b J2/BmK b2x2`MB2`i2 Uq2bi2M/Q`7- kyRyVX �M/2`b �Hb M�+?
qB2;K�MM 2i �HX UkyRjV 2`7QH;i2 /B2 �m7`2BMB;mM; /2` `2FQK#BM�Mi2M �_aE
BK "�i+?@o2`7�?`2M U�##X j3�VX 1BM L�+?r2Bb /2` �m7`2BMB;mM; 2`7QH;i2
BK q2bi2`M#HQi Ƀ#2` 2BM2 α@>Bb6@�E #xrX 2BM2M α@�_aE@�E mM/ `2bmH@
iB2`i2 BM 2BM2K e3@F.� aB;M�H- r�b pQ`?2`B;2 �`#2Bi2M /2` �`#2Bib;`mTT2
#2bi iB;i2 UqB2;K�MM 2i �HX- kyRjVX .m`+? /2M 2MxvK�iBb+?2M lKb�ix /2b
amH7�i�b2@Sb2m/Qbm#bi`�ib TL*a rm`/2 /B2 amH7�i�b2�FiBpBi i /2` `2FQK#B@
M�Mi2M �_aE M�+?;2rB2b2M U�##X j3"VX JBi yXky KlfKG ;2;2MɃ#2` /2M
/m`+? qB2;K�MM 2i �HX UkyRjV #2b+?`B2#2M2M q2`i pQM yXRk KlfKG FQMM@
i2 2BM2 ai2B;2`mM; /2` �_aE@�mb#2mi2 2`xB2Hi r2`/2MX .�b bQ �m7;2`2BMB;i2
�_aE@1MxvK rm`/2 7Ƀ` /B2 �M�Hvb2 mM/ /2M lKb�ix /2b T?vbBQHQ;Bb+?2M
am#bi`�ib /2` �`bF 2BM;2b2ixiX

eXRX9 :HvFQb�KBMQ;HvF�M@aT2B+?2`mM; BK �`bF@J�mbKQ/2HH

JBi /2` A/2MiB}xB2`mM; 2BM2` :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i /2` �_aE
/m`+? oQ`�`#2Bi2M /B2b2` �`#2Bib;`mTT2 U.?�K�H2 2i �HX- kyRdV FQMMi2 pQM
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2BM2` 1BMH�;2`mM; pQM Mm` T�`iB2HH �#;2#�mi2M :HvFQb�KBMQ;HvF�M2M �mb;2@
;�M;2M r2`/2MX 6Ƀ` /Bp2`b2 JSa@J�mbKQ/2HH2 FQMMi2 2BM2 �FFmKmH�iBQM
pQM T�`iB2HH �#;2#�mi2M :�:b BM :2r2#2M ULB2`2- G2#2`- >B`M mM/ JBHxV
bQrB2 /B2 2`?ƺ?i2 :�:@�mbb+?2B/mM; BK l`BM ;2x2B;i r2`/2M U6`BbQ 2i �HX-
kyy8VX > m}; Bbi /�#2B /B2 LB2`2 #2i`Qz2MX "2bQM/2`b /B2 w2HH2M /2b T`Q@
tBK�H2M hm#mHmb #2bBix2M 2BM2 ?Q?2 GvbQbQK2M@�Mx�?H- /� BM /B2b2M pB2H2
S`Qi2BM2 mM/ J�F`QKQH2FɃH2 /�b ;HQK2`mH `2M 6BHi`�ib 2M/QxviB2`2M r2`/2M
KɃbb2MX �M/2`2 1TBi?2HB2M /2b L2T?`QMb r2Bb2M r2Bi�mb r2MB;2` GvbQbQK2M
�m7 Ua�7iB;- kyy8VX "2B 2BM2K .272Fi /2` HvbQbQK�H2M- BMi`�x2HHmH `2M :�:@
.2;`�/�iBQM rB`/ 2BM2 T�i?QHQ;Bb+?2 E�bF�/2 �mb;2Hƺbi- /B2 xm 2BM2` p2`bi `F@
i2M a2F`2iBQM pQM T�`iB2HH K2i�#QHBbB2`i2M :�:b 7Ƀ?`i- /B2 BM /2M GvbQbQK2M
�FFmKmHB2`2M FƺMM2MX AK ;2bmM/2M AM/BpB/mmK r2`/2M :�:b Ƀ#HB+?2`r2Bb2
MB+?i BM ;`QĽ2M J2M;2M Ƀ#2` /2M l`BM �mb;2b+?B2/2MX .2` BK l`BM M�iɃ`HB+?
pQ`FQKK2M/2 :�:@�Mi2BH ?�i 2BM2 BM?B#BiQ`Bb+?2 qB`FmM; �m7 /B2 "BH/mM;
pQM >�`Mbi2BM2M- /B2 K2Bbi /m`+? /B2 E`Bbi�HHBb�iBQM pQM *�H+BmKQt�H�i 2Mi@
bi2?2M UE?�M mM/ EQF- kyy9VX 1BM2 2`?ƺ?i2 :�:@�mbb+?2B/mM; Ƀ#2` /2M
l`BM Bbi T�i?QT?vbBQHQ;Bb+? #2B JSa@1`F`�MFmM;2M xm #2Q#�+?i2M- /� �mb
/2K :2r2#2 pB2H2- Mm` T�`iB2HH /2;`�/B2`i2 :�:b �mb;2b+?B2/2M r2`/2MX �m7
/B2 �M�HviBF /2b l`BMb pQM �`bF@J mb2M rB`/ BK �#b+?MBii eXRX9XR 2BM;2;�M@
;2MX

.m`+? /B2 AMFm#�iBQM pQM :2r2#2b+?MBii2M KBi �H+B�M#H�m r2`/2M bi�`F
bmH7�iB2`i2 �MBQMBb+?2 am#bi�Mx2M ;27 `#i- �#2` pQ` �HH2K :HvFQb�KBMQ;Hv@
F�M2- /B2 xm /2M �K bi `Fbi2M bmH7�iB2`i2M mM/ bQKBi �K bi `Fbi2M M2;�@
iBp ;2H�/2M2M J�F`QKQH2FɃH2M ;2?ƺ`2MX �M?�M/ pQM �H+B�M#H�m@6 `#mM;2M
FQMMi2 #2`2Bib �M /2K JSa@AA@ mM/ JSa@AAA"@J�mbKQ/2HH /B2 1BMH�;2`mM;
pQM :�:b BM LB2`2- G2#2` mM/ >2`x ;2x2B;i r2`/2M UJm2Mx2` 2i �HX- kyykc
a+?B�ii�`2HH� 2i �HX- kyR8VX AM /2M LB2`2M /2` �`bF@hB2`2 rm`/2 2BM2 p2`bi `Fi2
:�:@1BMH�;2`mM; BK "2`2B+? /2` BMM2` bi`BT2 Q7 Qmi2` K2/mHH� M�+?;2rB2@
b2M U�##X jNVX �mb pQ`�M;2;�M;2M2M �`#2Bi2M /2b JSa@AAA1@J�mbKQ/2HHb
Bbi #2F�MMi- /�bb 2b /m`+? /2M ;2biƺ`i2M :�:@�##�m BM /2M h�G /2` LB2@
`2 Ui?B+F �b+2M/BM; HBK# Q7 >2MH2Ƕb HQQTV 2#2MbQ xm 2BM2K aT2B+?2`T? MQivT
FQKKi- Q#rQ?H 2TBi?2HB�H2 w2HH2M /B2b2` a2;K2Mi2 2BM2 r2Bi�mb ;2`BM;2`2 Hv@
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bQbQK�H2 �FiBpBi i �m7r2Bb2M �Hb /B2 T`QtBK�H2M hm#mHB Ua�7iB;- kyy8VX .B2
hm#mHB /2` BMM2`2M J2/mH� H�bb2M bB+? �M?�M/ /2` �H+B�M#H�m@6 `#mM; MB+?i
#2m`i2BH2M- /� /�b AMi2`biBiBmK /2` LB2`2 �m+? BK qBH/ivT �H+B�M#H�m@TQbBiBp
Bbi- r�b xm;H2B+? /B2 SQbBiBpFQMi`QHH2 /2` �H+B�M#H�m@6 `#2K2i?Q/2 /�`bi2HHi
UT2`bX JBii2BHmM; S`Q7X .`X GɃHHK�MM@_�m+?VX .B2 �H+B�M#H�m@�M�Hvb2 �K
>B`M x2B;i2 BK o2`;H2B+? xmK qBH/ivT 2BM2M M�iɃ`HB+? ?Q?2M �Mi2BH bmH7�@
iB2`i2` ai`mFim`2M BMb#2bQM/2`2 /B2 L2`p2M#ɃM/2H BK >B`M /2` �`bF@J mb2
mM/ H bbi �M?�M/ /2` �H+B�M#H�m@6 `#2K2i?Q/2 F2BM2 r2Bi2`2M T�i?QHQ;Bb+?
`2H2p�Mi2M a+?HɃbb2 xm U�##X jNVX

eXRX9XR .JJ"@#�bB2`i2 :�:@�M�Hvb2

.B2 Zm�MiB}xB2`mM; pQM :�:b BM :2r2#2?QKQ;2M�i2M �M?�M/ /2b TQHvF�@
iBQMBb+?2M 6�`#biQzb .JJ" bi2HHi 2BM2 p2`;H2B+?br2Bb2 2BM7�+?2 Jƺ;HB+?F2Bi
/�`- /B2 :�:@�FFmKmH�iBQM M�+?xmr2Bb2M mM/ rm`/2 #2`2Bib 7Ƀ` /B2 JSa@
AA@J�mb /m`+?;27Ƀ?`i UJm2Mx2` 2i �HX- kyykVX �`bF@J mb2 BK �Hi2` pQM R3
JQM�i2M rB2b2M 2BM2 BK JBii2H mK R8W 2`?ƺ?i2 :�:@J2M;2 BM >B`M mM/
LB2`2 p2`;HB+?2M KBi /2K qBH/ivT �m7- /B2 D2/Q+? �m7;`mM/ ?Q?2` o�`B�Mx
BM/BpB/m2HH2` q2`i2 F2BM2 bi�iBbiBb+?2 aB;MB}F�Mx 2``2B+?i2 U�##X 9y"VX .B2
:2;2MɃ#2`bi2HHmM; p2`b+?B2/2M2` �`bF@�Hi2`bbim72M pQM 2BM2K #Bb xrƺH7 JQ@
M�i2M x2B;i2 F2BM2 T`Q;`2bbBp2 1MirB+FHmM;- rB2 bB2 #2B /2` �FFmKmH�iBQM
pQM T�`iB2HH /2;`�/B2`i2M am#bi`�i2M xm 2`r�`i2M r `2 U�##X 9y*VX .2` /B@
`2Fi2 o2`;H2B+? /2` ;2bT2B+?2`i2M :�:@J2M;2 /2b �`bF@J�mbKQ/2HHb KBi
#2`2Bib #2b+?`B2#2M2M JSa@AAA�@ mM/ JSa@AAA1@J�mbKQ/2HH2M- /B2 M�+?@
r2BbHB+? 1BMH�;2`mM;2M pQM :�:b �m7r2Bb2M- x2B;i2 2BM2 Mm` ;2`BM;2 aT2B@
+?2`K2M;2 BK �`bF@J�mbKQ/2HH �m7 U�##X 9y.VX .B2 JSa@AAA1@J�mb r2Bbi
BM >B`M- G2#2` mM/ LB2`2 2BM mK #Bb xm j@7�+? 2`?ƺ?i2 :�:@J2M;2- /�b JSa@
AAA�@J�mbKQ/2HH 2BM2 #Bb xm 3@7�+?2 1`?ƺ?mM; /2` :�:@aT2B+?2`K2M;2 p2`@
;HB+?2M KBi /2M �`bF@.�i2M �m7X .B2b2 "2Q#�+?imM; biBKKi KBi /2` FɃ`xHB+?
2`b+?B2M2M aim/B2 xm` JSa@AAA�@J�mb Ƀ#2`2BM- /B2 2BM2 BK qBH/ivT@o2`;H2B+?
#Bb xm R8@7�+?2 >a- 8@7�+?2 >� mM/ 8@7�+?2 *a@aT2B+?2`K2M;2 M�+?r2Bb2M
FQMMi2 UJ�++�`B 2i �HX- kyRdVX
1BM2 MB+?i@BMp�bBp2 _QmiBM2mMi2`bm+?mM; TQi2MiB2HH2` JSa@S�iB2Mi2M #2;BMMi
? m}; KBi /2` �M�Hvb2 /2b l`BMb- rQ/m`+? JSa@A- @AA- @Ao mM/ @oA@S�iB2Mi2M
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�M?�M/ 2`?ƺ?i2` :�:@�mbb+?2B/mM; B/2MiB}xB2`i r2`/2M FƺMM2M U_mbb2HH
2i �HX- RNN3- :�HH2;Qb@�``2QH� 2i �HX- kyyyVX .2` BM �`bF@J mb2M 2`KBii2Hi2
q2`i pQM RRdµ;fK; Bbi BK o2`;H2B+? xm /2M qBH/ivT@hB2`2M KBi ddµ;fK;
:�:f*`2�iBMBM xr�` BK JBii2H 2`?ƺ?i- 2``2B+?i �#2` �m7;`mM/ ;`ƺĽ2`2` o�`B@
�Mx2M /2` BM/BpB/m2HH2M q2`i2 F2BM2 bi�iBbiBb+?2 aB;MB}F�Mx U�##X 9RVX o2`;HB@
+?2M KBi �M/2`2M JSa@J�mbKQ/2HH2M /B2 2BM2 :�:@"2i2BHB;mM; x2B;2M- rB2
/2` JSa@AA@J�mb- #2B /2` 2BM2 :�:@EQMx2Mi`�iBQM pQM jyy@eyy µ;fK; *`2�@
iBMBM ;2K2bb2M rm`/2- r2Bbi /B2 �`bF@J�mb 2BM2 ;2`BM;2`2 :�:@�mbb+?2B/mM;
�m7 UJm2Mx2` 2i �HX- kyydVX �m+? BM /2` JSa@AAA1@J�mb FQMMi2 2BM bB;MB}@
F�Mi 2`?ƺ?i2` :�:@q2`i BK l`BM pQM Rky@j9y µ;fK; *`2�iBMBM 2`KBii2Hi
r2`/2M U6`2b2 .BbbX- kyyNV- r�b 2ir� /2` /QTT2Hi2M :�:@J2M;2 /2` qBH/ivT@
J mb2 2MibT`B+?iX AM FHBMBb+?2M aim/B2M �M JSa@S�iB2Mi2M rm`/2M 7Ƀ` JSa@A
Ueyy@R9yyµ;fK;V- JSa@AA U8j3µ;fK;V- JSa@Ao Uj9eµ;fK;V mM/ JSa@oA
U8j9µ;fK;V 2#2M7�HHb K�bbBp 2`?ƺ?i2 :�:@J2M;2M BK l`BM /B�;MQbiBxB2`i
U_mbb2HH 2i �HX- RNN3VX "2B /2M 2`bi FɃ`xHB+? B/2MiB}xB2`i2M �_a:@/2}xB2Mi2M
S�iB2Mi2M r�` /B2 :�:@�mbb+?2B/mM; BK l`BM KBi jX8 K;fKKQH *`2�iB@
MBM ;2;2MɃ#2` /2K LQ`K#2`2B+? #2B =ky@C ?`B;2M URXd@jX9 K;fKKQHV Mm`
H2B+?i 2`?ƺ?i UE?�i2# 2i �HX- kyRdVX "2B 2BM2K p2`Kmi2i2M .272Fi /2b :�:@
�##�mb bQHHi2 #2bQM/2`b /�b +?�`�Fi2`BbiBb+?2 amH7�iB2`mM;bKmbi2` /2b MB+?i@
`2/mxB2`2M/2M 1M/2b UL_1V /2` :�:b �M�HvbB2`i r2`/2M- mK �m7b+?Hmbb
Ƀ#2` /�b #2i`Qz2M2 1MxvK ;2#2M xm FƺMM2MX �m+? /B2 �M�Hvb2 /2` :�:b
BK l`BM Bbi BK �`bF@JQ/2HH pQM AMi2`2bb2 mM/ bQHHi2 BM xmFɃM7iB;2M aim/B2M
2`7QH;2MX

eXRX9Xk J�bb2MbT2Fi`QK2i`Bb+?2 �M�Hvb2 /2` :�:@aT2B+?2`mM;

.B2 K�bb2MbT2Fi`QK2i`Bb+?2 �M�Hvb2 pQM :�:b Bbi 2BM2 ;2;2MɃ#2` /2K

.JJ"@#�bB2`i2M o2`7�?`2M r2Bi�mb b2MbBiBp2`2 J2i?Q/2- /B2 2b /m`+? /2M
1BMb�ix 2MibT`2+?2M/2` ai�M/�`/b 2`Kƺ;HB+?i bT2xB}b+?2 :�:@hvT2M xm mM@
i2`b+?2B/2MX .B2 :�:@�M�Hvb2 2`7QH;i2 �M 2ti`�?B2`i2M :�:b p2`b+?B2/2M2`
:2r2#2 U>B`M- G2#2`- LB2`2- JBHx mM/ GmM;2V �mb Rk JQM�i2 �Hi2M �`bF@
hB2`2MX .�#2B FQMMi2 2BM2 bB;MB}F�Mi 2`?ƺ?i2 >2T�`�MbmH7�i@aT2B+?2`mM; T`B@
K ` BM LB2`2 mM/ >B`M- �#2` �m+? BM G2#2` mM/ JBHx 72bi;2bi2HHi r2`/2MX
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"2bQM/2`b 7 HHi /B2 aT2B+?2`mM; BK >B`M /2` �`bF@J�mb �m7- /B2 xm 2BM2`
d@7�+?2M 1`?ƺ?mM; /2` :�:@J2M;2 ;2;2MɃ#2` /2K qBH/ivT 7Ƀ?`iX AM LB2`2
mM/ G2#2` pQM �`bF@hB2`2M FQMMi2 2BM2 9@7�+? 2`?ƺ?i2 >a@aT2B+?2`K2M;2
72bi;2bi2HHi r2`/2M U�##X 9k�VX
1BM2 bB;MB}F�Mi 2`?ƺ?i2 aT2B+?2`K2M;2 FQMMi2 72`M2` 7Ƀ` *?QM/`QBiBMbmH@
7�i BM /2` LB2`2 U∼8@7�+?V- >B`M U∼k@7�+?V mM/ GmM;2 U∼j@7�+?V M�+?;2@
rB2b2M r2`/2M U�##X 9k"VX .B2 :�:@aT2B+?2`mM; BM LB2`2 FQ``2HB2`i /�#2B
KBi /2M "2Q#�+?imM;2M /2` 2`?ƺ?i2M :�:@�mbb+?2B/mM; BK l`BM /2` bQ@
rB2 /2K �m7i`2i2M pQM 2H2Fi`QM2M/B+?i2M 1BMH�;2`mM;2M- /B2 BM HB+?i@ mM/
2H2Fi`QM2MKBF`QbFQTBb+?2M �m7M�?K2M U�##X kyfkRVX .B2 BM /2M G*fJa@
�M�Hvb2M 2`KBii2Hi2 :�:@aT2B+?2`mM; pQM >2T�`�M@ mM/ *?QM`QBiBMbmH7�i
BK >B`M FQMMi2 ?BM;2;2M F2BM2 BKKmM?BbiQHQ;Bb+?2M _2�FiBQM2M U�##X k9@
keV Q/2` /2M o2`Hmbi M2m`QM�H2` w2HHTQTmH�iBQM2M U�##X kdV BM /2` J�mb �mb@
Hƺb2M- r2MM �m+? o2`?�Hi2Mbp2` M/2`mM;2M /2` �`bF@hB2`2 72bi;2bi2HHi rm`@
/2M Up;HX E�TX 8XkX9VX .�b �#bQHmi2 amH7�iB2`mM;bKmbi2` ;2bT2B+?2`i2` :�:b
F�MM /m`+? 2BM2M .272Fi BM /2` :�:@.2;`�/�iBQMbF�bF�/2 xm 2BM2` p2` M@
/2`i2M T`Qx2Mim�H2M wmb�KK2Mb2ixmM; pQM L@- k@P@ mM/ e@P@amH7�iB2`mM;2M
7Ƀ?`2M- rB2 bB2 7Ƀ` /B2 J�mbKQ/2HH2 JSa@A- @AA� mM/ @AAA" �M?�M/ /2b ;2@
bT2B+?2`i2M >2T�`�MbmH7�ib ;2x2B;i rm`/2 UqBHFBMbQM 2i �HX- kyRkVX AK �`bF@
J�mbKQ/2HH FQMMi2M r2/2` BK >2T�`�MbmH7�i- MQ+? BK *?QM/`QBiBMbmH7�i �#@
r2B+?mM;2M BK �#bQHmi2M amH7�iB2`mM;bKmbi2` /2` :�:b 72bi;2bi2HHi r2`/2M
U�##X 9jVX 1BM :`mM/ ?B2`7Ƀ` F�MM /B2 p2`;H2B+?br2Bb2 b2Hi2M �m7i`2i2M/2
k@P@amH7�iB2`mM; �K :Hm+m`QM�i /2` :�:b >a mM/ *a b2BM- /B2 Mm` ;2@
`BM;2M "2Bi`�; xmK �#bQHmi2M amH7�iB2`mM;bKmbi2` H2Bbi2i mM/ 2tT2`BK2Mi2HH
MB+?i 72bixmbi2HH2M Bbi Ua?�FH22 2i �HX- RN38VX

eXRX9Xj �M�Hvb2 /2b MB+?i@`2/mxB2`2M/2M 1M/2b pQM :�:b BK �`bF@
J�mbKQ/2HH

"2B /2` /m`+? G�r`2M+2 2i �HX Ukyy3V pQ`;2bi2HHi2M :_AG@G*fJa@J2i?Q/2
?�M/2Hi 2b bB+? mK 2BM2 ?Q+?�m~ƺb2M/2 J2bbK2i?Q/2 xm` A/2MiB}F�iBQM pQM
bT2xB}b+?2M PHB;Qb�++?�`B/2M mMi2` 1BMb�ix pQM UbvMi?2iBb+?2MV .Bb�++?�`B/@
am#bi`�i2M �Hb ai�M/�`/bX >B2`/m`+? F�MM M2#2M 2BM2` EQKTQbBiBQMb�M�Hvb2
BK �HH;2K2BM2M Up;HX E�TX eXRX9XkV bT2xB2HH /B2 +?�`�Fi2`BbiBb+?2 ai`mFim` /2`

R8y



eX .AaElaaAPL

MB+?i@`2/mxB2`2M/2M 1M/2M UL_1V �M PHB;Qb�++?�`B/2M mMi2`bm+?i r2`/2MX
.B2b2b �M�Hvb2p2`7�?`2M 2`Kƺ;HB+?i 2BM2 .B�;MQb2 pQM JSa@S�iB2Mi2MT`Q#2M
UG�r`2M+2 2i �HX- kyRkVX JBi >BH72 /2` :_AG@G*fJa FQMMi2 mMb2`2 �`#2Bib@
;`mTT2 /B2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i U:.aV /2` �_aE bQrB2 #2B /2`
�M�Hvb2 /2b �`b;@J�mbKQ/2HHb /B2 :Hm+Qb�KBM@j@P@amH7�i�b2@�FiBpBi i /2`
�`b; M�+?r2Bb2M U.?�K�H2 2i �HX- kyRdc EQr�H2rbFB 2i �HX- kyRkVX "2B /B2b2`
J2i?Q/2 r2`/2M :�:b �mb /2K xm mMi2`bm+?2M/2M J�i2`B�H BbQHB2`i mM/ KBi
#�Fi2`B2HH2M >2T�`BM@Gv�b2M mM/ *?`QM/`QBiBM�b2M /2TQHvK2`BbB2`i- /B2 �M@
b+?HB2Ľ2M/ KBi (Rk*6)@�MBHBM Ƀ#2` 2BM2 `2/mFiBp2 �KBMB2`mM; K�`FB2`i r2`@
/2MX 1bb2MiB2HH bBM/ /�#2B /B2 (Rj*6)@�MBHBM K�`FB2`i2M ai�M/�`/b- /B2 7Ƀ`
/B2 Zm�MiB}xB2`mM; bQrB2 [m�HBi�iBp2 �mbb�;2 /2` :_AG@G*fJa@�M�Hvb2 +Q@
+?`QK�iQ;`�T?B2`i r2`/2M Up;HX 9XeX9XVX
L�+? �m7�`#2BimM; /2` :�:b �mb �`bF@/2}xB2Mi2M :2r2#2M FQMMi2M j@7�+?
K2?` :k�y@L_1b BM /2` LB2`2 /2` �`bF@hB2`2 M�+?;2rB2b2M r2`/2MX 1BM2
:k�y@aT2B+?2`mM; BK >B`M FQMMi2 MB+?i /2i2FiB2`i r2`/2MX 62`M2` FQMMi2M
:kay@L_1b BK �`bF@>B`M KBi 2BM2K RXj@7�+?2M ɂ#2`b+?mbb mM/ BM /2` �`bF@
LB2`2 BK 3@7�+?2M ɂ#2`b+?mbb p2`;HB+?2M KBi /2K qBH/ivT /2i2FiB2`i r2`/2M
U�##X 9e*f.VX qBH/ivT@:2r2#2 rB2b ?BMbB+?iHB+? /2` mMi2`bm+?i2M L_1b 2B@
M2 M�?2 /2K .2i2FiBQMbHBKBi pQ`HB2;2M/2 J2M;2 �M k@amH7Q;Hm+m`QM�i �m7- /B2
r�?`b+?2BMHB+? BK ;2bmM/2M AM/BpB/mmK 2BM2 b2Hi2M �m7i`2i2M/2 L_1@6Q`K
/�`bi2HHiX

.B2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i /2` �`bF FQMMi2 /m`+? /2M o2`/�m /2b
BbQHB2`i2M aT2B+?2`K�i2`B�Hb �`bF@/2}xB2Mi2` J mb2 KBi `2FQK#BM�Mi2` ?m@
K�M2` �_aE U`�_aEV #2bi iB;i r2`/2MX L�+? lKb�ix KBi `�_aE FQMMi2M
/B2 :k�y@L_1b pQHHbi M/B; mM/ /B2 :kay@L_1b xm 3yW �#;2#�mi r2`/2M
U�##X 9dVX .2` mMpQHHbi M/B;2 �##�m /2` :kay@L_1b F�MM r�?`b+?2BMHB+?
/m`+? /B2 BM _2H�iBQM xm` `�_aE 2BM;2b2ixi2 :kay@J2M;2- Q/2` xm ;2`BM;2
1MxvK�FiBpBi i /2` `�_aE- r2H+?2 pQ`�# M�+? �m7`2BMB;mM; Ƀ#2` 2BM2 H M;2@
`2 w2Bi 2BM;27`Q`2M mM/ K2?`2`2M �m7i�mxvFH2M mMi2`xQ;2M r�`- 2`FH `i r2`@
/2MX .2` lKb�ix pQM :k�y@L_1b /m`+? A.a- /B2 �m7;`mM/ 72?H2M/2` :.a@
�FiBpBi i ;2;2MɃ#2` /2K �M;2#Qi2M2M am#bi`�i BM�FiBp b2BM bQHHi2- FƺMMi2
�m7;`mM/ /2` ;2`BM;2M J2M;2 �M aT2B+?2`K�i2`B�H �m7 2BM _2+Qp2`v@S`Q#H2K
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r ?`2M/ /2` �m7�`#2BimM; /2` S`Q#2M xm`Ƀ+Fxm7Ƀ?`2M b2BM U.?�K�H2 2i �HX-
kyRdVX .B2 ?B2` 2`KBii2Hi2M BM pBi`Q@1`;2#MBbb2 biɃix2M oQ`�`#2Bi2M /B2b2`
�`#2Bib;`mTT2 mM/ #2bi iB;2M /B2 bT2xB}b+?2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i
/2` �`bFX

eXRX9X9 �J�*@#�bB2`i2` �`bF@�FiBpBi ib�bb�v

AM 2BM2K r2Bi2`2M 2tT2`BK2Mi2HH2M �Mb�ix xm` "2bi iB;mM; /2` :.a@�FiBpB i
/2` �`bF rm`/2 2BM k@�KBMQ�+`B/QMU�J�*V@#�bB2`i2` �bb�v 2i�#HB2`i- /2`
�m+? xm` �M�Hvb2 �M/2`2` :�:@�#;2H2Bi2i2` a�++?�`B/2 2BM;2b2ixi rB`/ U>Bi+?@
+Q+F 2i �HX- kyy3VX .B2 ?B2` 2BM;2b2ixi2 J�`FB2`mM; /2` am#bi`�i2 Ƀ#2` /2M
~m`Q`2bx2Mi2M 6�`#biQz �J�* p2`HB27 Ƀ#2` 2BM2 `2/mFiBp2 �KBMB2`mM; U9XeX8VX
�Mb+?HB2Ľ2M/ FQMMi2M /B2 K�`FB2`i2M am#bi`�i2 Ƀ#2` 2BM2 *R3 `2p2`b2/ T?�b2
U_SV@>SG* �M�HvbB2`i r2`/2M- r�b /m`+? /B2 ?v/`QT?Q#2M q2+?b2HrB`FmM@
;2M /2b �J�* KBi /2K a mH2MK�i2`B�H 2`Kƺ;HB+?i rm`/2X .B2 J2i?Q/2 rm`@
/2 xmpQ` 7Ƀ` >2T�`�MbmH7�i@�#;2H2Bi2i2 .Bb�++?�`B/2 #2b+?`B2#2M mM/ FɃ`xHB+?
2`7QH;`2B+? 7Ƀ` /B2 "2biBKKmM; /2` �`vHbmH7�i�b2 :@�FiBpBi i ;2;2MɃ#2` j@P@
bmH7�iB2`i2M JQMQb�++?�`B/2M BM mMb2`2` �`#2Bib;`mTT2 /m`+?;27Ƀ?`i U.2�FBM
mM/ GvQM- kyy3c EQr�H2rbFB- kyReVX AK 6�HH /2` �`bF 7Ƀ?`i /B2 1Mi72`MmM;
/2` k@P@amH7�iB2`mM; /2b �M;2#Qi2M2M �J�*@K�`FB2`i2M :Hm+m`QM�ib xm 2B@
M2` 1`?ƺ?mM; /2` >v/`QT?Q#BxBi i mM/ 2BM2` bi `F2`2M AMi2`�FiBQM KBi /2`
_S@J�i`Bt- rQ/m`+? /2bmH7�iB2`i2 am#bi`�i2 xm 2BM2K bT i2`2M w2BiTmMFi
2HmB2`2MX .B2 �J�*@J�`FB2`mM;b`2�FiBQM bmH7�iB2`i2` .Bb�++?�`B/@am#bi`�i2
:k�y mM/ :kay rm`/2 2i�#HB2`i- rQ#2B mM;2#mM/2M2b mM/ Ƀ#2`b+?ɃbbB;2b
�J�* �Hb 1BMx2HT2�F �#b2Bib /2` am#bi`�iT2�Fb 2HmB2`i2 U�##X 93VX 1BM2
lMi2`b+?2B/mM; /2` 2BM;2b2ixi2M a�++?�`B/2 F�MM �m7;`mM/ mMi2`b+?B2/HB+?2`
�+2ivHB2`mM;2M mM/ amH7�iB2`mM;2M mM/ 2BM2b ?B2`/m`+? �#r2B+?2M/2M G�m7@
p2`?�Hi2Mb 2`7QH;2MX .2` �J�*@�bb�v rB2b /�#2B 2BM2 ?Q?2 _2T`Q/mxB2`@
#�`F2Bi �m7 mM/ /B2 #2Q#�+?i2i2M aB;M�HBMi2MbBi i2M 2MibT`�+?2M /2` M�+?
EQr�H2rbFB UkyReV �M JQMQb�++?�`B/2M 2i�#HB2`i2M J2i?Q/2X
�m+? 2BM 2MxvK�iBb+?2` lKb�ix /2` �J�*@K�`FB2`i2M .Bb�++?�`B/2 :k�y
mM/ :kay KBi `�_aE FQMMi2 BK _�?K2M /B2b2` �`#2Bi ;2x2B;i r2`/2M U�##X
9NVX .2` o2`/�m #2B/2` am#bi`�i2 7Ƀ?`i2 xm 2BM2` 1Mi72`MmM; /2` bT2xB}b+?2M
amH7�i;`mTT2 /2b k@amH7Q;Hm+m`QM�ib- r�b KBi 2BM2` o2`b+?B2#mM; /2b 1Hm@
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iBQMbpQHmK2Mb �m7 /2` _S@>SG* 2BM?2`;BM;X AM /2` 1aA@Ja@�M�Hvb2 rm`@
/2 2BM o2`Hmbi pQM ∼3y Kfx 1BM?2Bi2M ;2K2bb2M- r�b /2` 1Mi72`MmM; 2B@
M2` amH7�i;`mTT2 2MibT`�+?X .B2 1aA@Ja@�M�Hvb2M rB2b2M /�#2B 2BM2 K2i?Q@
/2M#2/BM;i2 �#bT�HimM; /2` amH7�i;`mTT2 /2b 1/mFib BM 2BM2K o2`? HiMBb
pQM 9,R �m7- /B2 M�+? PTiBKB2`mM; /2b J2bbp2`7�?`2Mb xm 2BM2` _�iBQ pQM
R,R p2`#2bb2`i r2`/2M FQMMi2X .B2b2 �`iB}xB2HH2 amH7�i;`mTT2M@�#bT�HimM;
H bbi bB+? r�?`b+?2BMHB+? /m`+? /B2 �TTHBxB2`i2 AQMBbB2`mM;b2M2`;B2 /2b 1aA@
J�bb2MbT2Fi`QK2i2`b UavM�Ti :kaBV 2`FH `2M- /� /B2b2 �#bT�HimM; #2B /2` �H@
i2`M�iBp2M �M�Hvb2K2i?Q/2 Ƀ#2` :_AG@G*fJa KBi AQM2M7�HH2M@J�bb2MbT2F@
i`QK2i2` UGhZ P`#Bi`�TV MB+?i �m7i`�iX 62`M2` FQMMi2M BK :k�y@1aA@Ja@
aT2Fi`mK xr2B mM/ 7Ƀ` /�b :kay /`2B aB;M�H2 M�+?;2rB2b2M r2`/2M- r�b /2M
pQ`?�M/2M2M amH7�i;`mTT2M /2` .Bb�++?�`B/@am#bi`�i2 2MibT`�+? UMB+?i ;2@
x2B;iVX L�+? lKb�ix /2b 2BM7�+? bmH7�iB2`i2M :k�y@.Bb�++?�`B/b KBi `�_aE
FQMMi2 BK J�bb2MbT2Fi`mK �mbb+?HB2ĽHB+? /�b aB;M�H /2` /2bmH7�iB2`i2M 6Q`K
/2i2FiB2`i r2`/2M- r�b 2BMxB; �m7 /B2 2MxvK�iBb+?2 �`bF@�FiBpBi i xm`Ƀ+Fxm@
7Ƀ?`2M Bbi U�##X 8jc �TT2M/BtVX
L�+? "2bi iB;mM; /2b bT2xB}b+?2M k@P@lKb�ix2b /m`+? `�_aE rm`/2M /B2
�J�*@K�`FB2`i2M .Bb�++?�`B/2 KBi GvbQbQK2M@�M;2`2B+?2`i2M 6`�FiBQM2M
Uh`BiQbQK2MV �mb /2` G2#2` pQM �`bF@hB2`2M BMFm#B2`i mM/ Ƀ#2` _S@>SG*
bQrB2 1aA@Ja �M�HvbB2`iX h`Qix /2` FQKTH2t2M 2MxvK�iBb+?2M wmb�KK2M@
b2ixmM; /2` h`BiQbQK2M KBi K2?` �Hb ey #2F�MMi2M HvbQbQK�H2M >v/`QH�b2M
UGɃ#F2 2i �HX- kyyNV FQMMi2 #2B �`bF@.2}xB2Mx F2BM2 2MxvK�iBb+?2 �FiBpB@
i i ;2;2MɃ#2` /2` �M;2#Qi2M2M am#bi`�i2 M�+?;2rB2b2M r2`/2M U�##X 8y�VX
.B2 AMFm#�iBQM /2` am#bi`�i2 KBi qBH/ivT@h`BiQbQK2M ?BM;2;2M 7Ƀ?`i2 M2#2M
/2K aB;M�H /2b 2BM7�+?@/2bmH7�iB2`i2M am#bi`�ib- rB2 2b #2`2Bib M�+? /2` AMFm@
#�iBQM KBi `�_aE ;2x2B;i r2`/2M FQMMi2- xm 2BM2K r2Bi2`7Ƀ?`2M/2M BM pBi`Q
�##�m /2b .Bb�++?�`B/@am#bi`�ib /m`+? /B2 1MxvK2 /2` HvbQbQK�H2M 6`�F@
iBQM2M #Bb xmK L@�+2ivH;Hm+Qb�KBM@�J�* JQMQb�++?�`B/ U�##X 8y"f*VX
.�b oQ`?�M/2Mb2BM /2b /2bmH7�iB2`i2M JQMQb�++?�`B/b H bbi bB+? KBi /2K
b2[m2MxB2HH2M �##�m �K >2T�`�MbmH7�i 2`FH `2M- /2` BM?B#B2`i rB`/ bQ#�H/
/B2 6mMFiBQM 2BM2b �K �##�m /2` :�:@E2ii2 #2i2BHB;i2M 1MxvKb �mb#H2B#i-
rB2 2b #2B 2BM2` oB2Hx�?H pQM JSa@1`F`�MFmM;2M #2Q#�+?i2i r2`/2M F�MM
U*H�`F2 2i �HX- RNNd- :�`+B� 2i �HX- kyyd- hQK�ibm 2i �HX- kyyj- EQr�H2rbFB 2i
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�HX- kyRkVX "2K2`F2Mbr2`i2`r2Bb2 F�MM /2` b2[m2MxB2HH2 �##�m #Bb xmK JQ@
MQb�++?�`B/ /m`+? �`bF@/2}xB2Mi2 h`BiQbQK2M /m`+? wm;�#2 pQM `�_aE pQHH@
bi M/B; rB2/2`?2`;2bi2HHi r2`/2MX aQKBi #2H2;i /2` �mb#H2B#2M/2 lKb�ix /2`
.Bb�++?�`B/2 M�+? AMFm#�iBQM KBi �`bF@/2}xB2Mi2M h`BiQbQK2M /B2 ?Q?2 am#@
bi`�ibT2xB}i i mM/ 72?H2M/2 7mMFiBQM2HH2 _2/mM/�Mx /2` pQ`HB2;2M/2M 1Mxv@
K2X 62`M2` 2Mi?B2Hi2M /B2 xmK o2`/�m 2BM;2b2ixi2M h`BiQbQK2M /B2 �FiBpBi i
/2b 1MxvKb β@.@:Hm+m`QMB/�b2 rQ/m`+? /2` lKb�ix #Bb xmK JQMQb�++?�`B/
2`Kƺ;HB+?i rm`/2X aQrQ?H /B2 `2FQK#BM�Mi2 ?mK�M2 �_aE �Hb �m+? /B2 BM
qBH/ivT@h`BiQbQK2M pQ`?�M/2M2 Km`BM2 �`bF@6Q`K r�` BM /2` G�;2 /�b �M@
;2#Qi2M2 �J�*@K�`FB2`i2 .Bb�++?�`B/@am#bi`�i 2MxvK�iBb+? mKxmb2ix2M-
rQ#2B /2` �J�*@G�#2H F2BM2M Qz2MbB+?iHB+?2M biƺ`2M/2M 1BM~mbb �mbɃ#i2X
.B2b2 1`F2MMiMBbb2 #2bi iB;2M MB+?i Mm` /B2 6mMFiBQM /2` �`bF �Hb �K :�:@
�##�m #2i2BHB;i2 :Hm+m`QM�i@k@amH7�i�b2- bQM/2`M 2`Kƺ;HB+?i K2i?Q/Bb+? 2B@
M2M M2m2M �Mb�ix xm` bT2xB}b+?2M �M�Hvb2 /2b :�:@�##�mb �M?�M/ /2`
�J�*@J�`FB2`mM; �mb;2?2M/ pQM .B@ Q/2` ;;7X �m+? H M;2`2M a�++?�`B/@
1BM?2Bi2MX

eXRX8 :2M2`B2`mM; pQM k@P@amH7�iB2`mM;2M �M :�:b

.B2 amH7�iB2`mM; pQM :HvFQb�KBMQ;HvF�M2M Bbi 7Ƀ` /B2 �mbɃ#mM; B?`2` T?v@
bBQHQ;Bb+?2M 6mMFiBQM 2bb2MiB2HHX AM 1mF�`vQi2M F�i�HvbB2`2M 2ir� Ry K2K@
#`�M�bbQxBB2`i2 amH7Qi`�Mb72`�b2M /B2 amH7�iB2`mM; pQM :HvFQb�KBMQ;HvF�M2M
U*?�TK�M 2i �HX- kyy9VX J2+?�MBbiBb+? F�i�HvbB2`2M amH7Qi`�Mb72`�b2M /2M
h`�Mb72` pQM amH7�i pQK .QMQ` j�@S?QbT?Q�/2MQbBM@8�@S?QbT?QbmH7�i US�SaV-
r2H+?2b BK *viQbQH �mb �hS mM/ �MQ`;�MBb+?2K amH7�i 2`x2m;i rB`/- �m7
/�b :�:@�Fx2TiQ`bm#bi`�i Uo2MF�i�+?�H�K- kyyjc "QD�`Qp� mM/ qBHHB�Kb-
kyy3VX 1b Bbi #2F�MMi- /�bb r ?`2M/ /2` :�:@"BQbvMi?2b2 k@P@amH7�iB2`mM;2M
pQ` /2M }M�H2M j@P@amH7�iB2`mM;2M 2BM;27Ƀ?`i r2`/2M UEmb+?2 2i �HX- RN33VX
"Bb?2` rm`/2M xr2B amH7Qi`�Mb72`�b2M- /B2 >2T�`�MbmH7�i@k@P@amH7Qi`�Mb72`�@
b2 U>akah- Q/2` kPahV mM/ /B2 l`QMvH@k@amH7Qi`�Mb72`�b2 UlahV #2b+?`B2@
#2M- /B2 2BM2 7Ƀ` /B2 �`bF bT2xB}b+?2 k@P@amH7�iB2`mM; pQM :�:b Ƀ#2`M2?K2M
FƺMMi2 mM/ xrBb+?2M >2T�`�M@ U>aV mM/ *?QM/`QBiBM@ U*aV #xrX .2`K�i�M@
bmH7�i U.aV mMi2`b+?2B/2M- rB2 M�+?bi2?2M/ 2`H mi2`iX
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.B2 >akah F�i�HvbB2`i /B2 ɂ#2`i`�;mM; pQM amH7�i;`mTT2M �m7 :Hm+m`QM@
b m`2 mM/ A/m`QMb m`2 r ?`2M/ /2` >2T�`�MbmH7�i@"BQbvMi?2b2 mM/ rm`/2
#Bb?2` BM M2mM P`;�MBbK2M- /�`mMi2` J2Mb+?- J�mb- 6`m+?i~B2;2 mM/ 6�@
/2Mrm`K- B/2MiB}xB2`iX >2T�`�MbmH7�i@S`Qi2Q;HvF�M2 U>aS:bV KBi >a �Hb
>�mTi#2bi�M/i2BH mK7�bb2M 2BM2 S`Qi2BM7�KBHB2 /2` �K ? m};bi2M pQ`FQK@
K2M/2M S`Qi2BM2 �m7 /2` w2HHQ#2`~ +?2 mM/ Ƀ#2`M2?K2M /m`+? AMi2`�FiB@
QM KBi 2BM2` oB2Hx�?H pQM GB;�M/2M rB2 q�+?bimKb7�FiQ`2M 2BM2 2bb2MiB2H@
H2 _QHH2 BM /2` 1MirB+FHmM; pQM P`;�MBbK2MX aQ rm`/2 ;2x2B;i- /�bb /B2
aB;M�H;2#mM; Ƀ#2` JBi;HB2/2` /2` qBM;H2bb@- >2/;2?Q;@ mM/ 6B#`Q#H�bi2M@
r�+?bimKb7�FiQ` U6:6V@6�KBHB2M pQM JQH2FɃH2M BM T?vbBQHQ;Bb+?2M EQMx2M@
i`�iBQM2M MB+?i Mm` pQM /2` �Mr2b2M?2Bi pQM >a@E2ii2M �#? M;i- bQM/2`M
�m+? pQM #2biBKKi2M ai`mFim`KQ/B}F�iBQM2M BMM2`?�H# /2` >a@E2ii2 U"�@
2; mM/ S2``BKQM- kyyyVX qB2 rB+?iB; /B2 k@P@amH7�iB2`mM; �K >a Bbi- x2B;i
�m+? /�b >bkbi@J�mbKQ/2HH- #2B /2K /m`+? 2BM2 #BH�i2`�H2 LB2`2M�;2M2bB2
/2` hQ/ Fm`x M�+? /2` :2#m`i 2BMi`Bii UqBHbQM 2i �HX- kyyjVX 62`M2` FQMMi2M
aF2H2ii2 pQM >bkbi@/2}xB2Mi2M hB2`2M pQM B?`2M :2b+?rBbi2`iB2`2M #2`2Bib �#
h�; R9X8 M�+? "27`m+?imM; /m`+? Ƀ#2`K ĽB;2 JBM2`�HBbB2`mM; mM/ o2`FɃ`@
xmM; /2` bF2H2ii�H2M ai`mFim`2M mMi2`b+?B2/2M r2`/2M UJ2``v 2i �HX- kyyRVX
1`r�`imM;b;2K Ľ 7Ƀ?`i /B2 ɂ#2`2tT`2bbBQM pQM Km`BM2K >bkbi BM >1EkNj@
w2HH2M xm 2BM2K K�bbBp2M �MbiB2; /2` :H+�@k@P@amH7�iB2`mM;2M U_QM; 2i
�HX- kyyyVX �m7;`mM/ /B2b2` 1`F2MMiMBb FƺMMi2 2BM FMQ+F@BM@J�mbKQ/2HH KBi
;2bi2B;2`i2` k@P@amH7Qi`�Mb72`�b2M@�FiBpBi i 2BM xmFɃM7iB;2b S`QD2Fi /�`bi2H@
H2M mK /2M BK �`bF@J�mbKQ/2HH #2Q#�+?i2i2M S? MQivT xm BM/mxB2`2MX wm
#2�+?i2M Bbi ?B2`#2B D2/Q+?- /�bb >akah #2pQ`xm;i A/m`QMb m`2 KQ/B}xB2`i
mM/ Mm` 2BM2 #2;`2Mxi2 �FiBpBi i ;2;2MɃ#2` :Hm+m`QMb m`2 �m7r2Bbi rQ/m`+?
2b ?ƺ+?bir�?`b+?2BMHB+? xm �`iB}xB2HH2M "27mM/2M BM /B2b2K �Mb�ix FQKK2M
FƺMMi2 UGBm 2i �HX- kyR9VX
"2B /2` l`QMvH@k@amH7Qi`�Mb72`�b2 UlahV ?�M/2Hi 2b bB+? mK 2BM r2Bi2bi;2?2M/
mM2`7Q`b+?i2b 1MxvK- r2H+?2b #Bb?2` Mm` BM J2Mb+? mM/ J�mb B/2MiB}xB2`i
rm`/2 mM/ 7Ƀ` /B2 ɂ#2`i`�;mM; /2` k@P@amH7�iB2`mM;2M �m7 :Hm+m`QM�i /2b
*?QM/`QBiBMbmH7�ib bQrB2 �m7 A/m`QM�i /2b .2`K�i�MbmH7�ib p2`�MirQ`iHB+?
Bbi UEQ#�v�b?B 2i �HX- RNNNVX *?`QM/`QBiBMbmH7�i@S`Qi2Q;HvF�M2 U*aS:bV bBM/
pQ` �HH2K BK wLa BM 6Q`K pQM �;;`2+�M- o2`bB+�M- L2m`Q+�M bQrB2 r2Bi2`2M
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S`Qi2BM2M xm }M/2M- rQ bB2 �M /2` "BM/mM; mM/ "HQ+FB2`mM; p2`b+?B2/2M2`
GB;�M/2M mM/ /2` S` b2Mi�iBQM pQM JQH2FɃH2M �M /2` w2HHQ#2`~ +?2 #2i2B@
HB;i bBM/ UG��#b 2i �HX- kyy8VX q ?`2M/ /2` >B`M@1MirB+FHmM; rB`/ BM /2`
S?�b2 /2` M2m`QM�H2M w2HHKB;`�iBQM �M?�M/ *a@`2B+?2` :�:b /B2 q�M/2@
`mM;b`B+?imM; pB2H2` w2HH2M 72bi;2H2;i UEm#Qi� 2i �HX- RNNyVX Jƺ;HB+?2 r2Bi2`2
M2m`QHQ;Bb+?2 6mMFiBQM2M pQM *aS:b HB2;2M BM /2` SH�biBxBi i`2B7mM; /Bp2`b2`
>B`M`2;BQM2M bQrB2 BM /2` HQF�H2M _2F`miB2`mM; pQM *aS:b xm` qmM/?2BHmM;
M�+? 2BM2` G bBQM /2b wLa UaBHp2` mM/ JBHH2`- kyy9VX

eXRXe 1BMQ`/MmM; /2b �`bF@J�mbKQ/2HHb BK o2`;H2B+? xm �M/2`2M
amH7�i�b2@/2}xB2Mi2M J�mbKQ/2HH2M

L�+? /2`x2BiB;2K E2MMiMBbbi�M/ F�MM /B2 .2}xB2Mx D2/2` /2` �K :�:@
�##�m #2i2BHB;i2M HvbQbQK�H2M amH7�i�b2M 2BM2K bT2xB}b+?2M- /m`+? /B2 �F@
FmKmH�iBQM pQM MB+?i /2;`�/B2`i2K aT2B+?2`K�i2`B�H #2biBKKi2M S? MQivT
xm;2Q`/M2i r2`/2M- /B2 ?B2` #2`2Bib BM 6Q`K p2`b+?B2/2M2` JmFQTQHvb�++?�`B@
/Qb2M /BbFmiB2`i rm`/2MX 1BM2 �mbM�?K2 bi2HHi /B2 �`vHbmH7�i�b2 � U�_a�V@
.2}xB2Mx /�`- /B2 KBi *2`2#`QbB/@j@amH7�i �Hb GBTB/bm#bi`�i xm /2` 1`F`�M@
FmM; K2i�+?`QK�iBb+?2 G2mFQ/vbi`QT?B2 UJG.V 7Ƀ?`i- r�b bQrQ?H BK J�mb@
KQ/2HH- �Hb �m+? BK J2Mb+?2M ;2x2B;i rm`/2 U>2bb 2i �HX- RNNe- J�ixM2` 2i
�HX- kyy8VX .B2 �FFmKmH�iBQM pQM aT2B+?2`K�i2`B�H 7Ƀ?`i ? m}; xm 2BM2` x2H@
HmH `2M :2;2M`2�FiBQM r�b �M?�M/ /2` wmM�?K2 bi`mFim`2HH `2H2p�Mi2` HvbQ@
bQK�H2` J2K#`�MT`Qi2BM2 rB2 G�KTR p2`7QH;i r2`/2M F�MMX AM7QH;2 /2bb2M
FQKKi 2b xm 2BM2` wmM�?K2 /2b w2HHpQHmK2Mb mM/ 2BM2` T�i?QHQ;Bb+? #2@
/BM;i2M o2`;`ƺĽ2`mM; /2` P`;�M2 UP`;�MQK2;�HB2V 2M/2i U*QmiBM?Q 2i �HX-
kyRkVX .B2 �Hb JmFQTQHvb�++?�`B/Qb2M #2x2B+?M2i2M E`�MF?2Bib7Q`K2M 7Ƀ?@
`2M /m`+? /2M .272Fi 2BM2b /2` �K :�:@�##�m #2i2BHB;i2M 1MxvK2 xm 2BM2K
�mz HHB;2M FHBMBb+?2M S? MQivT KBi bF2H2ii�H2` mM/ M2m`QHQ;Bb+?2` "2i2BHB@
;mM; UL2m72H/ �M/ Jm2Mx2`- kyyRVX 6�FiQ`2M rB2 /B2 �`i mM/ > m};F2Bi
/2b T`BK `2M aT2B+?2`K�i2`B�Hb �Hb �m+? /B2 _2bi�FiBpBi i /2b /272Fi2M 1M@
xvKb #22BM~mbb2M /B2 �mbT` ;mM; bQrB2 /2M o2`H�m7 /2` E`�MF?2Bi K�Ľ;2#@
HB+?X "2BbTB2Hbr2Bb2 7Ƀ?`i 2BM .272Fi /2` >2T�`�M@L @amH7�i�b2 UamH7�KB/�b2V
xm JSa@AAA� Ua�M}HBTTQ �@avM/`QKV- #2B /2` 2b /m`+? �FFmKmH�iBQM pQM
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>2T�`�MbmH7�i xm 2BM2K K�bbBp2M aT2B+?2`T? MQivT FQKKi- /2` bB+? BK J�mb@
KQ/2HH #2`2Bib M�+? d@Ry JQM�i2M H2i�H �mbrB`Fi U"?�mKBF 2i �HX- RNNNVX .�b
�mb JSa@AAA�@:2r2#2M BbQHB2`i2 >2T�`�MbmH7�i FQMMi2 /�#2B �M?�M/ +?�`�F@
i2`BbiBb+?2` L_1@ai`mFim`2M B/2MiB}xB2`i mM/ KBi `2FQK#BM�Mi2` ?mK�M2`
amH7�KB/�b2 /2;`�/B2`i r2`/2MX �M/2`2- �m+? �M /2` >a@.2;`�/�iBQM #2i2B@
HB;i2M HvbQbQK�H2M >v/`QH�b2M rB2b2M /�#2B F2BM2- Q/2` Mm` b+?r�+? 2`?ƺ?i2
�FiBpBi i2M �m7 UJ�bQM 2i �HX- kyyeVX
1BM .272Fi- /2` xm` �`bF M +?bi@p2`r�M/i2M A/m`QM�i@k@amH7�i�b2 UA/bV- /B2
/�b 2TBK2`2 k@P@am#bi`�i mKb2ixi- 7Ƀ?`i /m`+? /B2 �FFmKmH�iBQM pQM T�`iB2HH
�#;2#�mi2K .2`K�i�M@ mM/ >2T�`�MbmH7�i xm JSa@AA U*H�`F2 2i �HX- RNNdVX
.�b A/b@J�mbKQ/2HH x2B;i /�#2B 2BM2 K�bbBp 2`?ƺ?i2 :�:@�mbb+?2B/mM; BK
l`BM- /B2 o2`;`ƺĽ2`mM; /2` pBbx2`�H2M P`;�M2 bQrB2 bF2H2ii�H2 62?H#BH/mM;2M
mM/ FQMMi2 7Ƀ` /B2 1i�#HB2`mM; pQM 1MxvK2`b�ixi?2`�TB2M 2BM;2b2ixi r2`/2M
UJm2Mx2` 2i �HX- kyyk- :�`+B� 2i �HX- kyydVX
.B2b2 "2BbTB2H2 x2B;2M- /�bb J�mbKQ/2HH2 KBi .2}xB2Mx2M 2BMx2HM2` HvbQbQK�@
H2` amH7�i�b2M ? m}; 2BM2M b+?r2`2M mM/ T`Q;`2bbBp2M S? MQivT �m7r2Bb2M-
/2` �m7;`mM/ 72?H2M/2` 2MxvK�iBb+?2` 6mMFiBQM #2BK �##�m 2BM2b bT2xB}@
b+?2M am#bi`�ib xm /2K #2Q#�+?i2i2K S? MQivT 7Ƀ?`iX AK 6�HH /2b �`bF@
J�mbKQ/2HHb rm`/2- �M/2`b �Hb m`bT`ɃM;HB+? �M;2MQKK2M- 2BM Mm` b2?` KBH@
/2` S? MQivT /B�;MQbiBxB2`i- /2` bB+? pQM �HH2M #Bb?2` #2F�MMi2M JSa@hvT2M
mMi2`b+?2B/2i mM/ /�?2` xmFɃM7iB; �Hb JSa@AAA6 #2x2B+?M2i r2`/2M bQHHi2X
�m+? /B2 h�ib�+?2- /�bb #2`2Bib pQ` Ƀ#2` jy C�?`2M a?�FH22 2i �HX URN38V �M@
?�M/ pQM 6B#`Q#H�bi2M@S` T�`�iBQM2M A.a@/2}xB2Mi2` JSa@AA S�iB2Mi2M 2B@
M2 bT2xB}b+?2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i #2b+?`2B#2M FQMMi2- �#2` 2`bi
mMb2`2 �`#2Bib;`mTT2 kyRj /B2b2 �FiBpBi i /2` �`bF xmQ`/M2M FQMMi2- bT`B+?i
7Ƀ` 2BM2M b2?` KBH/2M mM/ #Bb?2` MQ+? MB+?i #2b+?`B2#2M2M E`�MF?2Bibp2`@
H�m7X a?�FH22 2i �HX URN38V p2`Kmi2i2 /�`Ƀ#2`?BM�mb- /�bb bB+? �m7;`mM/ /2`
b2Hi2M �m7i`2i2M/2M k@P@amH7�iB2`mM;2M BM /2M :Hm+m`QMb m`2M U:H+�V �K
>2T�`�M@ mM/ *?QM/`QBiBMbmH7�i 2BM .272Fi /2` :.a@�FiBpBi i Kƺ;HB+?2`@
r2Bb2 MB+?i /m`+? T�i?QT?vbBQHQ;Bb+?2 avKTiQK2  mĽ2`M rB`/X 1`;2#MBbb2
/B2b2` �`#2Bi FQMMi2M 2BM2 7mMFiBQM2HH2 _2/mM/�Mx �M/2`2` HvbQbQK�H2M >v@
/`QH�b2M �mb h`BiQbQK2M@S` T�`�iBQM2M ?BMbB+?iHB+? /2` �FiBpBi i ;2;2MɃ#2`
/2M mMi2`bm+?i2M bvMi?2iBb+?2M .Bb�++?�`B/@am#bi`�i2M �mbb+?HB2Ľ2MX �m+?
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2BM o2`;H2B+? /2` �#bQHmi2M :�:@aT2B+?2`K2M;2 BM /2` �`bF@J�mb KBi /2M
JSa@AAA�@ mM/ JSa@AAA1@J�mbKQ/2HH2M- /B2 2BM2 3@7�+? #xrX j@7�+? ?ƺ?2`2
:�:@aT2B+?2`mM; �m7r2Bb2M- K�+?i /2miHB+?- /�bb 7Ƀ` /B2 �`bF@J�mb F2BM
�mz HHB;2` S? MQivT xm 2`r�`i2M BbiX
wmK /2`x2BiB;2M w2BiTmMFi bBM/ r2/2` M�iɃ`HB+? �m7i`2i2M/2 hB2`KQ/2HH2-
MQ+? �_aE@/2}xB2Mi2 S�iB2Mi2M #2F�MMiX .2MF#�` Bbi �m+? 2BM2 2`bi b2?`
bT i2 J�MB72bi�iBQM BK J2Mb+?2M- /B2 /m`+? avKTiQK2 �M/2`2`- �Hi2`b#2@
/BM;i2` 1`F`�MFmM;2M Ƀ#2`H�;2`i rB`/ mM/ BK J�mbKQ/2HH �m7;`mM/ /2`
p2`;H2B+?br2Bb2 Fm`x2M G2#2Mbx2Bi MB+?i /�`xmbi2HH2M BbiX .m`+? /2M BM /B2@
b2` �`#2Bi 2`H�M;i2M E2MMiMBbbi�M/ FƺMMi2 /B2 am+?2 M�+? �_aE@/2}xB2Mi2M
S�iB2Mi2M D2/Q+? /2miHB+? 2`H2B+?i2`i r2`/2MX

R83



dX �la"GA*E

d �mb#HB+F

.B2 *?�`�Fi2`BbB2`mM; /2b �`bF@J�mbKQ/2HHb HB272`i2 r2`ipQHH2 1BM#HB+F2 BM
/B2 T?vbBQHQ;Bb+?2 6mMFiBQM /2` �`bFX .B2 1`;2#MBbb2 /B2b2` �`#2Bi FQMM@
i2M /B2 :Hm+m`QM�i@k@amH7�i�b2@�FiBpBi i U:.aV /2` �`bF #2bi iB;2M- r�b
bB+? bQrQ?H BM /2` BMi`�x2HHmH `2M �FFmKmH�iBQM /2` :�:b *?QM/`QBiBM@ mM/
>2T�`�MbmH7�i �Hb �m+? �M?�M/ bT2xB}b+?2` ;2bT2B+?2`i2` L_1@ai`mFim`2M
rB/2`bTB2;2HiX
�M;2bB+?ib /2` "2i2BHB;mM; /2` �`bF �M /2` .2;`�/�iBQM pQM :�:b mM/ 72?@
H2M/2` 7mMFiBQM2HH2` _2/mM/�Mx �M/2`2` 1MxvK2 BM GvbQbQK2M@�M;2`2B+?2`i2M
6`�FiBQM2M Uh`BiQbQK2MV 7 HHi /2` pQ`;27mM/2M2 S? MQivT /2` �`bF@J�mb-
p2`;HB+?2M KBi .272Fi2M �M/2`2` HvbQbQK�H2` amH7�i�b2M- b2?` KBH/ �mbX
Jƺ;HB+?2`r2Bb2 bBM/ #BbH�M; MB+?i mMi2`bm+?i2 :2r2#2 mM/ w2HHivT2M bi `@
F2` #2i`Qz2M mM/ KɃbb2M :2;2Mbi�M/ r2Bi2`2` lMi2`bm+?mM;2M b2BMX .�b BK
�`bF@J�mbKQ/2HH �m7i`2i2M/2 2H2Fi`QM2M/B+?i2 J�i2`B�H- r2H+?2b #BbH�M; pQ`
�HH2K BM /2` LB2`2 xm }M/2M r�`- bQHHi2 2#2MbQ r2Bi2`7Ƀ?`2M/2M �M�Hvb2M
mMi2`xQ;2M r2`/2M KBi /2K wB2H /B2 KQH2FmH�`2 wmb�KK2Mb2ixmM; /2b J�@
i2`B�Hb �m7xmFH `2MX
.� FQKK2`xB2HH 2`? HiHB+?2 �_aE@�MiBFƺ`T2` /B2 Km`BM2 �`bF@6Q`K MB+?i
2`F�MMi2M- FƺMMi2 /B2 1`x2m;mM; 2BM2b 7Ƀ` /B2b2 �`bF@6Q`K bT2xB}b+?2M �M@
iBFƺ`T2`b U�EV r2Bi2`2 BKKmM?BbiQ+?2KBb+?2 �M�Hvb2M �K J�mbKQ/2HH 2`@
Kƺ;HB+?2MX >B2`7Ƀ` KɃbbi2 xmM +?bi /B2 Km`BM2 �`bF@6Q`K `2FQK#BM�Mi ?2`@
;2bi2HHi mM/ /m`+? AKKmMBbB2`mM; pQM E�MBM+?2M bT2xB}b+?2 a2`2M ;2rQMM2M
mM/ ;2i2bi2i r2`/2MX .B2 1`x2m;mM; pQM KQMQFHQM�H2M �E /m`+? AKKmMBbB2@
`mM; pQM �`bF@EP@J mb2M bi2HHi 2BM2 r2Bi2`2 Jƺ;HB+?F2Bi /�` �`bF@b2MbBiBp2
�E ?2`xmbi2HH2MX
L�+? �FiBpB2`mM; /2` >bkbi@amH7Qi`�Mb72`�b2 FƺMMi2 Ƀ#2`T`Ƀ7i r2`/2M- Q#
i`Qix #2pQ`xm;i2` >bkbi@�FiBpBi i ;2;2MɃ#2` A/m`QMb m`2- 2BM2 p2`bi `F2
k@P@amH7�iB2`mM; �m+? /2` :Hm+m`QMb m`2 M�+?xmr2Bb2M BbiX �M;2r�M/i �m7
2BM i`�Mb;2M2b J�mbKQ/2HH FƺMMi2 bQ #2B ;H2B+?x2BiB;2K �`bF@FMQ+FQmi /B2
HvbQbQK�H2 aT2B+?2`T�i?QHQ;B2 �Hb 6QH;2 2BM2` :.a@.2}xB2Mx b2MbBiBp2` mM/
7`Ƀ?x2BiB;2` 2`F�MMi r2`/2M- r�b 7Ƀ` /B2 .B�;MQbiBF pQM JSa@S�iB2Mi2M KBi
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�/mHi2K E`�MF?2Bibp2`H�m7 rB+?iB; b2BM FƺMMi2X
�m+? /B2 _QHH2 /2` �`bF BM PbbB}F�iBQMbT`Qx2bb2M Kmbb r2Bi2` ?BMi2`7`�;i
r2`/2MX "2bQM/2`b ;BHi 2b /B2 ?Q?2 :2MQivT@mM�#? M;B;2 2tT2`BK2Mi2HH2
o�`B�Mx BM /2M EMQ+?2M@�M�Hvb2M xm p2`bi2?2MX
.B2 1i�#HB2`mM; /2` ?B2` pQ`;2bi2HHi2M �J�*@ mM/ :_AG@G*fJa@#�bB2`i2M
�bb�vb 2`Kƺ;HB+?2M MmM /B2 bT2xB}b+?2 A/2MiB}F�iBQM pQM �_aE@.2}xB2Mx
mM/ 2`H2B+?i2`i /�KBi /B2 am+?2 M�+? TQi2MiB2HH2M �_aE@/2}xB2Mi2M AM/BpB@
/m2MX .B2 wmQ`/MmM; /2` :.a@�FiBpBi i xm` �`bF p2`pQHHbi M/B;i �HH2 �K
�##�m pQM >2T�`�MbmH7�i mM/ *?QM/`QBiBMbmH7�i #2i2BHB;2M HvbQbQK�H2M 1M@
xvK2X JBi �HH2M xm` o2`7Ƀ;mM; bi2?2M/2M amH7�i�b2M- :HvFQbB/�b2M mM/ /2`
L@�+2ivHi`�Mb72`�b2 F�MM /2` TQbimHB2`i2 FQMb2FmiBp2 :�:@�##�m BM pBi`Q
M�+?pQHHxQ;2M r2`/2MX L�+? avMi?2b2 bT2xB}b+?2` am#bi`�i2 ;BHi 2b /2M
2tT2`BK2Mi2HH2M �#H�m7 mM/ /B2 J�`FB2`mM; /2` am#bi`�i2 xm 2i�#HB2`2MX
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GBi2`�im`
(R) �H/2M?Qp2M- JX- a�FF2`b- _X CX "X- "Q2H2Mb- CX- .2 EQMBM;- hX CX- qmHz`��i-

LX JX UkyyNVX Jmb+mHQbF2H2i�H K�MB72bi�iBQMb Q7 HvbQbQK�H biQ`�;2 /BbQ`/2`bX
�MM�Hb Q7 i?2 `?2mK�iB+ /Bb2�b2b- e3URRV- Re8N@Ree8X

(k) �b?rQ`i?- CX GX- "Bbr�b- aX- q`�Bi?- 1X- GHQv/- AX *X UkyyeVX Jm+QTQHvb�+@
+?�`B/Qb2b �M/ i?2 2v2X am`p2v Q7 QT?i?�HKQHQ;v- 8RURV- R@RdX

(j) �t2HbbQM- CX- sm- .X- E�M;- "X LX- Lmbb#�+?2`- CX EX- >�M/2H- hX JX- G2v- EX-
1bFQ- CX .X UkyRkVX AM�+iBp�iBQM Q7 ?2T�`�M bmH7�i2 k@P@bmH7Qi`�Mb72`�b2 �+@
+2Mim�i2b M2mi`QT?BH BM}Hi`�iBQM /m`BM; �+mi2 BM~�KK�iBQM BM KB+2X "HQQ/-
RkyU3V- Rd9k@Rd8RX

(9) "�2;- :X >X- S2``BKQM- LX UkyyyVX 6mM+iBQM�H #BM/BM; Q7 b2+`2i2/ KQH2+m@
H2b iQ ?2T�`�M bmH7�i2 T`Qi2Q;Hv+�Mb BM .`QbQT?BH�X *m``2Mi QTBMBQM BM +2HH
#BQHQ;v- RkU8V- 8d8@83yX

(8) "�BH2v- GX Ukyy3VX �M Qp2`pB2r Q7 2MxvK2 `2TH�+2K2Mi i?2`�Tv 7Q` HvbQbQK�H
biQ`�;2 /Bb2�b2bX PMHBM2 CX Abbm2b Lm`b- RjURVX

(e) "22bH2v- *X 1X- *QM+QHBMQ- .X- 6BHQ+�KQ- JX- qBM+?2bi2`- "X :X- ai`Bb+Bm;HBQ-
SX UkyydVX A/2MiB}+�iBQM �M/ +?�`�+i2`Bb�iBQM Q7 �M 3Xd F# /2H2iBQM �M/ �
MQp2H MQMb2Mb2 Kmi�iBQM BM irQ Ai�HB�M 7�KBHB2b rBi? a�M}HBTTQ bvM/`QK2
ivT2 . UKm+QTQHvb�++?�`B/QbBb AAA.VX JQH2+mH�` ;2M2iB+b �M/ K2i�#QHBbK-
NyURV- dd@3yX

(d) "2HH2ii�iQ *J- a+�`T� JX S�i?QT?vbBQHQ;v Q7 M2m`QT�i?B+ HvbQbQK�H biQ`�@
;2 /BbQ`/2`bX C AM?2`Bi J2i�# .Bb kyRyc jj, j9dĜekX

(3) "?�mKBF JX- JmHH2` oXCX - _Qx�FHBb hX- GBM/� CX URNNNV, � KQmb2 KQ/2H
7Q` Km+QTQHvb�++?�`B/QbBb ivT2 AAA � Ua�M}HBTTQ bvM/`QK2VX :Hv+Q#BQHQ;v-
N, Rj3N@RjNeX

(N) "QMM2i- _X Ukyy9VX :`QrBM; ;`QmT Q7 2ti2M/2/@bT2+i`mK β@H�+i�K�b2b, i?2
*hs@J 2MxvK2bX �MiBKB+`Q#B�H �;2Mib �M/ +?2KQi?2`�Tv- 93URV- R@R9X

(Ry) "QMi2M- 1X CX- q�M;- .X- hQv- CX LX- J�MM- GX- JB;M�`/Qi- �X- uQ;�HBM;�K-
:X- /Ƕ�xxQ- �X Ukyy9VX h�`;2iBM; K�+`QT?�;2b rBi? #�+mHQpB`mb@T`Q/m+2/
HvbQbQK�H 2MxvK2b, BKTHB+�iBQMb 7Q` 2MxvK2 `2TH�+2K2Mi i?2`�Tv Q7 i?2
;Hv+QT`Qi2BM biQ`�;2 /BbQ`/2` ;�H�+iQbB�HB/QbBbX h?2 6�a1" DQm`M�H- R3UNV-
NdR@NdjX
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(RR) "QMi2M- 1X CX- �MMmMxB�i�- AX- /Ƕ�xxQ- �X UkyR9VX GvbQbQK�H KmHiB2MxvK2
+QKTH2t, T`Qb �M/ +QMb Q7 rQ`FBM; iQ;2i?2`X *2HHmH�` �M/ KQH2+mH�` HB72
b+B2M+2b- dRURRV- kyRd@kyjkX

(Rk) "QD�`Qp�- SX- qBHHB�Kb- aX CX Ukyy3VX amH7Qi`�Mb72`�b2b- bmH7�i�b2b �M/
7Q`KvH;Hv+BM2@;2M2`�iBM; 2MxvK2b, � bmH7�iBQM 7�b+BM�iBQMX *m``2Mi QTBMBQM
BM +?2KB+�H #BQHQ;v- RkU8V- 8dj@83RX

(Rj) "Q`;2b- 6X hX- JB+?2H�++B- uX JX- �;mB�`- CX �X- .�H#QMB- JX �X- :�`Ʀ7�HQ-
�X aX- a+?Q`- LX Ukyy8VX *?�`�+i2`Bx�iBQM Q7 ;Hv+Qb�KBMQ;Hv+�Mb BM im#mH�`
2TBi?2HB�H +2HHb, +�H+BmK Qt�H�i2 �M/ Qt�H�i2 BQMb 2z2+ibXƘEB/M2v BMi2`M�iBQ@
M�H-Ƙe3U9V- Rejy@Re9kX

(R9) "m`M- aX 6X UkyRkVX .2i2+iBQM Q7 β@;�H�+iQbB/�b2 �+iBpBiv, s@;�H bi�BMBM;X AM
EB/M2v .2p2HQTK2Mi UTTX k9R@k8yVX >mK�M� S`2bb- hQiQr�- LCX

(R8) *�+BQiiB- �X- :�`K�M- aX *X- _Bp2`�@*QHƦM- uX- S`Q+QTBQ- 1X- *�i�`xB- aX-
62``B- GX-"�iiBMB- _X UkyRRVX :JR ;�M;HBQbB/QbBb �M/ JQ`[mBQ " /Bb2�b2, �M
mT/�i2 QM ;2M2iB+ �Hi2`�iBQMb �M/ +HBMB+�H }M/BM;bX "BQ+?BKB+� 1i "BQT?v@
bB+� �+i� U""�V@JQH2+mH�` "�bBb Q7 .Bb2�b2- R3RkUdV- d3k@dNyX

(Re) *�+BQiiB- �X- *�i�`xB- aX- hQMBM- _X- Gm;HB- GX- S2`2x- *X _X- JB+?2H�F�FBb- >X-
JQ``QM2- �X UkyRjVX :�H�+iQbB�HB/QbBb, `2pB2r �M/ �M�HvbBb Q7 *ha� ;2M2
Kmi�iBQMbX P`T?�M2i DQm`M�H Q7 `�`2 /Bb2�b2b- 3URV- RR9X

(Rd) *�Mm2H- JX- EQ`FB/�FBb- �X- EQMMvm- EX- JQ`�H2b- *X _X Ukyy3VX aQ`iBHBM
K2/B�i2b i?2 HvbQbQK�H i�`;2iBM; Q7 +�i?2TbBMb . �M/ >X "BQ+?2KB+�H �M/
#BQT?vbB+�H `2b2�`+? +QKKmMB+�iBQMb- jdjUkV- kNk@kNdX

(R3) *�`mbQ- _X *X- E�Bb2`@EmT72`- JX AX- Jm2Mx2`- CX- Gm/rB;- AX >X- w�bHQz- JX
�X- J2`+2`- SX �X URN3eVX 1H2+i`Q`2iBMQ;`�T?B+ }M/BM;b BM i?2 Km+QTQHvb�+@
+?�`B/Qb2bX PT?i?�HKQHQ;v- NjURkV- ReRk@ReReX

(RN) *�b�/�#�M- JX CX- *?Qm- CX- *Q?2M- aX LX URN3yVX AM pBi`Q ;2M2 7mbBQMb i?�i
DQBM �M 2MxvK�iB+�HHv �+iBp2 #2i�@;�H�+iQbB/�b2 b2;K2Mi iQ �KBMQ@i2`KBM�H
7`�;K2Mib Q7 2tQ;2MQmb T`Qi2BMb, 1b+?2`B+?B� +QHB TH�bKB/ p2+iQ`b 7Q` i?2
/2i2+iBQM �M/ +HQMBM; Q7 i`�MbH�iBQM�H BMBiB�iBQM bB;M�HbX CQm`M�H Q7 #�+i2@
`BQHQ;v- R9jUkV- NdR@N3yX

(ky) *?�TK�M- 1X- "2bi- JX .X- >�MbQM- aX _X- qQM;- *X >X Ukyy9VX amH7Qi`�Mb@
72`�b2b, bi`m+im`2- K2+?�MBbK- #BQHQ;B+�H �+iBpBiv- BM?B#BiBQM- �M/ bvMi?2iB+
miBHBivXƘ�M;2r�M/i2 *?2KB2 AMi2`M�iBQM�H 1/BiBQM-Ƙ9jUkdV- j8ke@j893X
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(kR) *?`Bbi;�m a- "Bib+?@C2Mb2M P- >�MQp2` "D�`M�bQM L- 2i �H, a2`mK *`Qbb@
G�Tb 7Q` KQMBiQ`BM; i?2 `2bTQMb2 BM BM/BpB/m�Hb mM/2`;QBM; �MiB`2bQ`TiBp2
i?2`�TvX "QM2 kyyy J�vckeU8V,8y8@8RR

(kk) *H�`F2- GX �X UkyRRVX S�i?Q;2M2bBb Q7 bF2H2i�H �M/ +QMM2+iBp2 iBbbm2 BMpQH@
p2K2Mi BM i?2 Km+QTQHvb�++?�`B/Qb2b, ;Hv+Qb�KBMQ;Hv+�M biQ`�;2 Bb K2`2Hv
i?2 BMbiB;�iQ`XƘ_?2mK�iQHQ;v- pRj@pR3X

(kj) *H�`F2- GX �X- _mbb2HH- *X aX- SQrM�HH- aX- q�``BM;iQM- *X GX- "Q`QrbFB- �X-
.BKKB+F- CX 1X- CB`BF- 6X _X URNNdVX Jm`BM2 Km+QTQHvb�++?�`B/QbBb ivT2 A,
i�`;2i2/ /Bb`mTiBQM Q7 i?2 Km`BM2 α@G@B/m`QMB/�b2 ;2M2XƘ>mK�M JQH2+mH�`
:2M2iB+b-ƘeU9V- 8yj@8RRX

(k9) *H�`F2- GX �X- >QHH�F- *X 1X UkyR8VX h?2 +HBMB+�H bT2+i`mK �M/ T�i?QT?vbBQ@
HQ;v Q7 bF2H2i�H +QKTHB+�iBQMb BM HvbQbQK�H biQ`�;2 /BbQ`/2`bX "2bi S`�+iB+2
� _2b2�`+? *HBMB+�H 1M/Q+`BMQHQ;v � J2i�#QHBbK- kNUkV- kRN@kj8X

(k8) *QmiBM?Q- JX 6X- G�+2`/�- GX- �Hp2b- aX UkyRkVX :Hv+Qb�KBMQ;Hv+�M biQ`�;2
/BbQ`/2`b, � `2pB2rX "BQ+?2KBbi`v `2b2�`+? BMi2`M�iBQM�H- kyRkX

(ke) *Qt- hX- G�+?K�MM- _X- >QHH�F- *X- �2`ib- CX- p�M q22Hv- aX- >`2#ő+2F-
JX- :Qr- AX UkyyyVX LQp2H Q`�H i`2�iK2Mi Q7 :�m+?2`Ƕb /Bb2�b2 rBi? L@
#mivH/2QtvMQDB`BKv+BM UP:h NR3V iQ /2+`2�b2 bm#bi`�i2 #BQbvMi?2bBbX h?2
G�M+2i- j88UNkR9V- R93R@R938X

(kd) *m2`pQ- �X JX- J�MM- GX- "QMi2M- 1X CX- /Ƕ�xxQ- �X- .B+2- CX 6X UkyyjVX
*�i?2TbBM � `2;mH�i2b +?�T2`QM2ɢK2/B�i2/ �miQT?�;v i?`Qm;? +H2�p�;2 Q7
i?2 HvbQbQK�H `2+2TiQ`X h?2 1J"P CQm`M�H- kkURV- 9d@8NX

(k3) *m2`pQ- �X JX- .B+2- CX 6X URNNeVX � `2+2TiQ` 7Q` i?2 b2H2+iBp2 mTi�F2 �M/
/2;`�/�iBQM Q7 T`Qi2BMb #v HvbQbQK2bX a+B2M+2- kdjU8kd9V- 8yR@8yjX

(kN) *mTTQH2iiB- CX- �m`2b@6Bb+?2`- .X- a�+?b- :X URN3dVX h?2 HvbQbQK�H >Y
TmKT, 3@�xB/Q@�hS BM?B#BiBQM �M/ i?2 `QH2 Q7 +?HQ`B/2 BM >Y i`�MbTQ`iX
"BQ+?BKB+� 2i "BQT?vbB+� �+i� U""�V@"BQK2K#`�M2b- 3NNUkV- kde@k39X

(jy) .�?Kb- LX JX- GQ#2H- SX- "`2BiK2v2`- CX- *?B`;rBM- CX JX- EQ`M72H/- aX
URN3dVX 9e F/ K�MMQb2 e@T?QbT?�i2 `2+2TiQ`, +HQMBM;- 2tT`2bbBQM- �M/ ?Q@
KQHQ;v iQ i?2 kR8 F/ K�MMQb2 e@T?QbT?�i2 `2+2TiQ`X *2HH- 8yUkV- R3R@RNkX

(jR) .2�FBM- CX �X- GvQM- JX Ukyy3VX � bBKTHB}2/ �M/ b2MbBiBp2 ~mQ`2b+2Mi
K2i?Q/ 7Q` /Bb�++?�`B/2 �M�HvbBb Q7 #Qi? ?2T�`�M bmH7�i2 �M/ +?QM/`QB@
iBMf/2`K�i�M bmH7�i2b 7`QK #BQHQ;B+�H b�KTH2bX :Hv+Q#BQHQ;v- R3UeV- 93j@
9NRX
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(jk) .2+?2++?B- JX *X- J2HQiiB- SX- "QMBxx�iQ- �X- a�Mi�+�ii2`BM�- JX- *?BHQbB-
JX- *�#`BMB- :X UkyyRVX >2T�`�M bmH7�i2 ;Hv+Qb�KBMQ;Hv+�Mb �`2 `2+2TiQ`b
bm{+B2Mi iQ K2/B�i2 i?2 BMBiB�H #BM/BM; Q7 �/2MQpB`mb ivT2b k �M/ 8X CQm`M�H
Q7 pB`QHQ;v- d8UR3V- 3ddk@3d3yX

(jj) .2bMB+F- _X CX- a+?m+?K�M- 1X >X UkyRkVX 1MxvK2 `2TH�+2K2Mi i?2`�Tv 7Q`
HvbQbQK�H /Bb2�b2b, H2bbQMb 7`QK ky v2�`b Q7 2tT2`B2M+2 �M/ `2K�BMBM; +?�H@
H2M;2bX �MMm�H `2pB2r Q7 ;2MQKB+b �M/ ?mK�M ;2M2iB+b- Rj- jyd@jj8X

(j9) .Ƕ>QQ;2- _X- GɃHHK�MM@_�m+?- _X- "2+F2`b- hX- "�Hb+?mM- .X- a+?r�F2- JX-
_2Bbb- EX- a�7iB;- SX Ukyy8VX L2m`Q+Q;MBiBp2 �M/ Tbv+?QiB7Q`K #2?�pBQ`�H
�Hi2`�iBQMb �M/ 2M?�M+2/ ?BTTQ+�KT�H HQM;@i2`K TQi2MiB�iBQM BM i`�Mb;2@
MB+ KB+2 /BbTH�vBM; M2m`QT�i?QHQ;B+�H 72�im`2b Q7 ?mK�M α@K�MMQbB/QbBbX
CQm`M�H Q7 L2m`Qb+B2M+2- k8Uk3V- e8jN@e89NX

(j8) /Ƕ�xxQ- �X- >QQ;2p22M- �X- _2mb2`- �X CX- _Q#BMbQM- .X- :�HD��`/- >X URN3kVX
JQH2+mH�` /272+i BM +QK#BM2/ #2i�@;�H�+iQbB/�b2 �M/ M2m`�KBMB/�b2 /2}+B@
2M+v BM K�MX S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- dNUR8V-
98j8@98jNX

(je) .2 .mp2- *X- S`2bbK�M- "X *X- :B�M2iiQ- _X- q�iiB�mt- _X- �TT+HK�Mb- 6X
URN88VX hBbbm2 7`�+iBQM�iBQM bim/B2bX eX AMi`�+2HHmH�` /Bbi`B#miBQM T�ii2`Mb Q7
2MxvK2b BM `�i@HBp2` iBbbm2X "BQ+?2KB+�H CQm`M�H- ey- ey9@RdX

(jd) .2 .mp2- *X URNeNVX h?2 T2`QtBbQK2, � M2r +viQTH�bKB+ Q`;�M2HH2X S`Q@
+22/BM;b Q7 i?2 _Qv�H aQ+B2iv Q7 GQM/QMX a2`B2b "- "BQHQ;B+�H b+B2M+2b-
RdjURyjyV- dR@3jX

(j3) .BiiK2`- 6X- >�7M2`- �X- lH#`B+?- 1X CX- JQ`Bix- CX .X- a+?KB/i- SX- a+?K�?H-
qX- 6B;m`�- EX oX URNN3VX A@+2HH /Bb2�b2@HBF2 T?2MQivT2 BM KB+2 /2}+B2Mi BM
K�MMQb2 e@T?QbT?�i2 `2+2TiQ`bX h`�Mb;2MB+ `2b2�`+?- dUeV- 9dj@93jX

(jN) .B2`Fb- hX- .B+FK�MMb- �X- S`2mbb2`@EmMx2- �X- a+?KB/i- "X- J�`B�TT�M-
JX- pQM 6B;m`�- EX- _m/QHT?- JX :X Ukyy8VX JQH2+mH�` #�bBb 7Q` KmHiBTH2 bmH@
7�i�b2 /2}+B2M+v �M/ K2+?�MBbK 7Q` 7Q`KvH;Hv+BM2 ;2M2`�iBQM Q7 i?2 ?mK�M
7Q`KvH;Hv+BM2@;2M2`�iBM; 2MxvK2X *2HH- RkRU9V- 89R@88kX

(9y) .B2`Fb- hX- G2++�- JX _X- a+?HQii2`?Qb2- SX- a+?KB/i- "X- pQM 6B;m`�- EX
URNNNVX a2[m2M+2 /2i2`KBM�Mib /B`2+iBM; +QMp2`bBQM Q7 +vbi2BM2 iQ 7Q`KvH@
;Hv+BM2 BM 2mF�`vQiB+ bmH7�i�b2bX h?2 1J"P CQm`M�H- R3U3V- ky39@kyNRX
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(9R) .B2`Fb- hX- a+?KB/i- "X- pQM 6B;m`�- EX URNNdVX *QMp2`bBQM Q7 +vbi2BM2 iQ
7Q`KvH;Hv+BM2, � T`Qi2BM KQ/B}+�iBQM BM i?2 2M/QTH�bKB+ `2iB+mHmKX S`Q+22@
/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- N9UkkV- RRNej@RRNe3X

(9k) .B2`Fb- hX- a+?HQi�r�- GX- 6`2b2- JX �X- _�/?�F`Bb?M�M- EX- pQM 6B;m`�- EX-
a+?KB/i- "X UkyyNVX JQH2+mH�` #�bBb Q7 KmHiBTH2 bmH7�i�b2 /2}+B2M+v- Km+Q@
HBTB/QbBb AAfAAA �M/ LB2K�MMĜSB+F *R /Bb2�b2ěGvbQbQK�H biQ`�;2 /BbQ`/2`b
+�mb2/ #v /272+ib Q7 MQM@HvbQbQK�H T`Qi2BMbX "BQ+?BKB+� 2i "BQT?vbB+� �+i�
U""�V@JQH2+mH�` *2HH _2b2�`+?- RdNjU9V- dRy@dk8X

(9j) .B2x@_Qmt- :X- "�HH�#BQ- �X Ukyy8VX amH7�i�b2b �M/ ?mK�M /Bb2�b2X �MMmX
_2pX :2MQKB+b >mKX :2M2iX- e- j88@jdNX

(99) .B2`Fb- hX- .B+FK�MMb- �X- S`2mbb2`@EmMx2- �X- a+?KB/i- "X- J�`B�TT�M-
JX- pQM 6B;m`�- EX- _m/QHT?- JX :X Ukyy8VX JQH2+mH�` #�bBb 7Q` KmHiBTH2 bmH@
7�i�b2 /2}+B2M+v �M/ K2+?�MBbK 7Q` 7Q`KvH;Hv+BM2 ;2M2`�iBQM Q7 i?2 ?mK�M
7Q`KvH;Hv+BM2@;2M2`�iBM; 2MxvK2X *2HH- RkRU9V- 89R@88kX

(98) .m`�M/- SX- "Q``QM2- *X- .2HH� *2HH�- :X URNeNVX 6m+QbB/QbBbX h?2 CQm`M�H
Q7 T2/B�i`B+b- d8U9V- ee8@ed9X

(9e) .m`�M/- aX- 62H/?�KK2`- JX- "QMM2BH- úX- h?B#�mHi- SX- Sb?2x?2ibFv- �X
oX UkyRyVX �M�HvbBb Q7 i?2 #BQ;2M2bBb Q7 ?2T�`�M bmH7�i2 �+2ivH@*Q�, α@
;Hm+Qb�KBMB/2 L@�+2ivHi`�Mb72`�b2 T`QpB/2b BMbB;?ib BMiQ i?2 K2+?�MBbK mM@
/2`HvBM; Bib +QKTH2i2 /2}+B2M+v BM Km+QTQHvb�++?�`B/QbBb AAA*X CQm`M�H Q7
#BQHQ;B+�H +?2KBbi`v- k38U9RV- jRkjj@jRk9kX

(9d) 1HHBQi@aKBi?- 1X- aT2�F- �X PX- GHQv/@1p�Mb- 1X- aKBi?- .X �X- p�M /2`
aTQ2H- �X *X- C2v�FmK�`- JX- SH�ii- 6X JX Ukyy3VX "2M2}+B�H 2z2+ib Q7 bm#@
bi`�i2 `2/m+iBQM i?2`�Tv BM � KQmb2 KQ/2H Q7 :JR ;�M;HBQbB/QbBbX JQH2+mH�`
;2M2iB+b �M/ K2i�#QHBbK- N9UkV- ky9@kRRX

(93) 1bF2HBM2M- 1X GX UkyyeVX _QH2b Q7 G�JS@R �M/ G�JS@k BM HvbQbQK2 #BQ;2@
M2bBb �M/ �miQT?�;vX JQH2+mH�` �bT2+ib Q7 K2/B+BM2- kdU8@eV- 9N8@8ykX

(9N) 1p2`b- JX- a�7iB;- SX- a+?KB/i- SX- >�7M2`- �X- J+GQ;?HBM- .X "X- a+?K�?H-
qX- S2i2`b- *X URNNeVX h�`;2i2/ /Bb`mTiBQM Q7 i?2 �`vHbmH7�i�b2 " ;2M2 `2bmHib
BM KB+2 `2b2K#HBM; i?2 T?2MQivT2 Q7 Km+QTQHvb�++?�`B/QbBb oAX S`Q+22/BM;b
Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- NjUReV- 3kR9@3kRNX

(8y) 62``�`B- aX- SQMxBM- .X- �b?rQ`i?- CX GX- 6�?M2?D2HK- EX hX- amKK2`b- *X :X-
>�`K�ix- SX _X- a+�`T�- JX UkyRyVX .B�;MQbBb �M/ K�M�;2K2Mi Q7 QT?i?�H@
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KQHQ;B+�H 72�im`2b BM T�iB2Mib rBi? Km+QTQHvb�++?�`B/QbBbX "`BiBb? CQm`M�H
Q7 PT?i?�HKQHQ;v- #DQ@kyRyX

(8R) 62v- CX- "�HH2BMBM;2`- JX- "Q`Bbb2MFQ- GX oX- a+?KB/i- "X- pQM 6B;m`�- EX-
.B2`Fb- hX UkyyRVX *?�`�+i2`Bx�iBQM Q7 TQbii`�MbH�iBQM�H 7Q`KvH;Hv+BM2 7Q`@
K�iBQM #v HmKBM�H +QKTQM2Mib Q7 i?2 2M/QTH�bKB+ `2iB+mHmKX CQm`M�H Q7
"BQHQ;B+�H *?2KBbi`v- kdeU8yV- 9dykR@9dyk3X

(8k) 6H�M;2�- *X- a+?BQTm- *X- aBbm- 1X- a2`#- �X- S`xv#vHbFB- JX- a2B/H2`- .X :X-
w�K}`- �X .X UkyyNVX .2i2`KBM�iBQM Q7 bmH7�iBQM T�ii2`M BM #`�BM ;Hv+Qb�KB@
MQ;Hv+�Mb #v +?BT@#�b2/ 2H2+i`QbT`�v BQMBx�iBQM BQM i`�T K�bb bT2+i`QK2i`vX
�M�HviB+�H �M/ #BQ�M�HviB+�H +?2KBbi`v- jN8U3V- k93NX

(8j) 6`22K�M- *X- >QTrQQ/- CX CX URN3NVX a�M}HBTTQ . bvM/`QK2, 2biBK�iBQM Q7
L@�+2ivH;Hm+Qb�KBM2@e@bmH7�i�b2 �+iBpBiv rBi? � `�/BQH�#2H2/ KQMQbmH7�i2/
/Bb�++?�`B/2 bm#bi`�i2X �M�HviB+�H #BQ+?2KBbi`v- RdeUkV- k99@k93X

(89) 6`BbQ- �X- hQK�MBM- _X- �H#�- aX- :�bT�`QiiQ- LX- SmB+?2`- 1X SX- 6mb+Q-
JX- a+�`T�- JX Ukyy8VX _2/m+iBQM Q7 :�: biQ`�;2 BM JSa AA KQmb2 KQ/2H
7QHHQrBM; BKTH�Mi�iBQM Q7 2M+�TbmH�i2/ `2+QK#BM�Mi KvQ#H�bibX h?2 DQm`M�H
Q7 ;2M2 K2/B+BM2- dURRV- R93k@R9NRX

(88) 6B;m`�- EX oX- >�bBHBF- �X URN3eVX GvbQbQK�H 2MxvK2b �M/ i?2B` `2+2TiQ`bX
�MMm�H `2pB2r Q7 #BQ+?2KBbi`v- 88URV- Red@RNjX

(8e) :�HH2;Qb@�``2QH�- JX SX- J�+?Q``Q@G�xQ- JX oX- 6HQ`2b@J�`iø�M2x- aX 1X-
wȹƢB;�@:QMx�H2x- :X JX- 6B;m2`�- GX 1X- :QMx�H2x@LQ`B2;�- �X- a�M+?2x@
*Q`QM�- CX UkyyyVX l`BM�`v ;Hv+Qb�KBMQ;Hv+�M 2t+`2iBQM BM ?2�Hi?v bm#D2+ib
�M/ BM T�iB2Mib rBi? Km+QTQHvb�++?�`B/Qb2bX �`+?Bp2b Q7 K2/B+�H `2b2�`+?-
jRU8V- 8y8@8RyX

(8d) :�HD�`i- LX CX- :BHH2K�Mb- LX- >�``Bb- �X- p�M /2` >Q`bi- :X hX- o2`?2BD2M-
6X qX- :�HD��`/- >X- /Ƕ�xxQ- �X URN33VX 1tT`2bbBQM Q7 +.L� 2M+Q/BM; i?2
?mK�M ǳT`Qi2+iBp2 T`Qi2BM� �bbQ+B�i2/ rBi? HvbQbQK�H β@;�H�+iQbB/�b2 �M/
M2m`�KBMB/�b2, >QKQHQ;v iQ v2�bi T`Qi2�b2bX *2HH- 89UeV- d88@de9X

(83) :�HD�`i- LX CX- :BHH2K�Mb- LX- >�``Bb- �X- p�M /2` >Q`bi- :X hX- o2`?2BD2M-
6X qX- :�HD��`/- >X- /Ƕ�xxQ- �X URN33VX 1tT`2bbBQM Q7 +.L� 2M+Q/BM; i?2
?mK�M ǳT`Qi2+iBp2 T`Qi2BM� �bbQ+B�i2/ rBi? HvbQbQK�H β@;�H�+iQbB/�b2 �M/
M2m`�KBMB/�b2, >QKQHQ;v iQ v2�bi T`Qi2�b2bX *2HH- 89UeV- d88@de9X

(8N) :�HD�`i- LX CX- :BHH2K�Mb- LX- >�``Bb- �X- p�M /2` >Q`bi- :X hX- o2`?2BD2M-
6X qX- :�HD��`/- >X- /Ƕ�xxQ- �X URN33VX 1tT`2bbBQM Q7 +.L� 2M+Q/BM; i?2
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?mK�M ǳT`Qi2+iBp2 T`Qi2BM� �bbQ+B�i2/ rBi? HvbQbQK�H β@;�H�+iQbB/�b2 �M/
M2m`�KBMB/�b2, >QKQHQ;v iQ v2�bi T`Qi2�b2bX *2HH- 89UeV- d88@de9X

(ey) :2MB+Qi- aX JX- :`QBbBHHB2`- �X- _Q;MB�mt- >X- J2bH2i@*H�/Bĕ`2- GX- "�`#2v@
`QM- hX- >2H#2`i- qX UkyR9VX .Bb+Qp2`v Q7 � MQp2H BQi� +�``�;22M�M bmH7�i�@
b2 BbQH�i2/ 7`QK i?2 K�`BM2 #�+i2`BmK Sb2m/Q�Hi2`QKQM�b +�``�;22MQpQ`�X
6`QMiB2`b BM +?2KBbi`v- k- edX

(eR) :BHF2b- CX �X- >2H/2`KQM- *X .X UkyR9VX Jm+QTQHvb�++?�`B/QbBb AAA Ua�M}@
HBTTQ avM/`QK2V@/Bb2�b2 T`2b2Mi�iBQM �M/ 2tT2`BK2Mi�H i?2`�TB2bX S2/B�i`B+
2M/Q+`BMQHQ;v `2pB2rb, S1_- Rk- Rjj@R9yX

(ek) :QH/bi2BM- CX GX- "`QrM- JX aX- �M/2`bQM- _X :X- _mbb2HH- .X qX- a+?M2B/2`-
qX CX URN38VX _2+2TiQ`@K2/B�i2/ 2M/Q+viQbBb, +QM+2Tib 2K2`;BM; 7`QK i?2
G.G `2+2TiQ` bvbi2KX �MMm�H `2pB2r Q7 +2HH #BQHQ;v- RURV- R@jNX

(ej) >�;2Hm2F2M- :X- �/�Kb- hX JX- qB2?HK�MM- GX- qB/Qr- lX- EQHK�`- >X-
hɃKKH2`- "X- a+?m#2`i- qX .X UkyyeVX h?2 +`vbi�H bi`m+im`2 Q7 a/b�R- �M
�HFvHbmH7�i�b2 7`QK Sb2m/QKQM�b �2`m;BMQb�- /2}M2b � i?B`/ +H�bb Q7 bmH7�@
i�b2bX S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- RyjUkyV- dejR@dejeX

(e9) >�MbQM- aX _X- "2bi- JX .X- qQM;- *X >X Ukyy9VX amH7�i�b2M, ai`mFim`- J2@
+?�MBbKmb- #BQHQ;Bb+?2 �FiBpBi i- AM?B#BiBQM- �Mr2M/mM; BM avMi?2b2MX �M@
;2r�M/i2 *?2KB2- RReU9jV- 8383@833eX

(e8) >2M`BFb2M- EX- "QHH2`bH2p- CX- 1p2`ib- oX- E�`b/�H- JX �X UkyRRVX
Pbi2Q+H�bi �+iBpBiv �M/ bm#ivT2b �b � 7mM+iBQM Q7 T?vbBQHQ;v �M/
T�i?QHQ;věBKTHB+�iBQMb 7Q` 7mim`2 i`2�iK2Mib Q7 Qbi2QTQ`QbBbXƘ1M/Q+`BM2
`2pB2rb-ƘjkURV- jR@ejX

(ee) >2bb- "X- a�7iB;- SX- >�`iK�MM- .X- *Q2M2M- _X- GɃHHK�MM@_�m+?- _X- :Q@
2#2H- >X >X- .2 .2vM- SX URNNeVX S?2MQivT2 Q7 �`vHbmH7�i�b2 �@/2}+B2Mi
KB+2, `2H�iBQMb?BT iQ ?mK�M K2i�+?`QK�iB+ H2mFQ/vbi`QT?vX S`Q+22/BM;b
Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- NjUk8V- R93kR@R93keX

(ed) >2H/BM- SX- G�m`2Mi- hX *X- >2H/BM- *X >X URN3NVX 1z2+i Q7 ;`Qri? 7�+iQ`b QM
?v�Hm`QM�M bvMi?2bBb BM +mHim`2/ ?mK�M }#`Q#H�bibX "BQ+?2KB+�H CQm`M�H-
k83UjV- NRNX

(e3) >BHH2@_2?72H/- �X URNN8VX J�MMQb2 e@T?QbT?�i2 `2+2TiQ`b BM bQ`iBM; �M/
i`�MbTQ`i Q7 HvbQbQK�H 2MxvK2bX "BQ+?BKB+� 2i "BQT?vbB+� �+i� U""�V@
_2pB2rb QM "BQK2K#`�M2b- Rk9RUkV- Rdd@RN9X
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(eN) >Q~�+F- "X- 6mDBKQiQ- EX- EQ`M72H/- aX URN3dVX h?2 BMi2`�+iBQM Q7 T?QbT?Q@
`vH�i2/ QHB;Qb�++?�`B/2b �M/ HvbQbQK�H 2MxvK2b rBi? #QpBM2 HBp2` +�iBQM@
/2T2M/2Mi K�MMQb2 e@T?QbT?�i2 `2+2TiQ`X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v-
kekURV- Rkj@RkNX

(dy) >QHH2v- _X CX- .2HB;Mv- �X- q2B- qX- q�ibQM- >X �X- LBƢQMm2pQ- JX _X- .�@
; Hp- �X- J2``v- *X GX UkyRRVX Jm+QTQHvb�++?�`B/QbBb ivT2 A- mMB[m2 bi`m+im@
`2 Q7 �++mKmH�i2/ ?2T�`�M bmH7�i2 �M/ BM+`2�b2/ L@bmH7Qi`�Mb72`�b2 �+iBpBiv
BM KB+2 H�+FBM; α@H@A/m`QMB/�b2X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k3eU9jV-
jd8R8@jd8k9X

(dR) C�+FK�M- >X GX- JQ``Bb- SX qX- .2//Bb?- SX �X- aFB/;2H- _X �X- 1`/ƺb- 1X
:X URNNkVX AM�+iBp�iBQM Q7 2M/Qi?2HBM A #v /2�KB/�b2 UHvbQbQK�H T`Qi2+iBp2
T`Qi2BMVX CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- kedU8V- k3dk@k3d8X

(dk) AH�v�- LX hX- 1pBM- :X- J�bi2`b- *X GX- *mHp2MQ`- CX :X Ukyy9VX LB+�bi`BM
2tT`2bbBQM BM KQmb2 T2`BT?2`�H iBbbm2b Bb MQi +QɢQ`/BM�i2/ rBi? T`2b2MBHBM
�M/ Bb ?B;? BM Kmb+H2X CQm`M�H Q7 M2m`Q+?2KBbi`v- NRURV- kjy@kjdX

(dj) C�H�MFQ- �X- "`�mHF2- hX UkyyNVX L2m`QM�H +2`QB/ HBTQ7mb+BMQb2bX "BQ+?BKB+�
2i "BQT?vbB+� �+i� U""�V@JQH2+mH�` *2HH _2b2�`+?- RdNjU9V- eNd@dyNX

(d9) E�FFBb- 1X .X- Jm2Mx2`- CX- hBHH2`- :X 1X- q�#2`- GX- "2HKQMi- CX- S�bb�;2-
JX- >Q7i- _X UkyyRVX 1MxvK2@`2TH�+2K2Mi i?2`�Tv BM Km+QTQHvb�++?�`B/QbBb
AX L2r 1M;H�M/ CQm`M�H Q7 J2/B+BM2- j99UjV- R3k@R33X

(d8) E�`�K�MQb- LX EX- >D2`T2- �X- hb2;2MB/Bb- hX- 1M;72H/i- "X- �MiQMQTQmHQb-
*X �X URN33VX .2i2`KBM�iBQM Q7 B/m`QMB+ �+B/ �M/ ;Hm+m`QMB+ �+B/ BM ;Hv@
+Qb�KBMQ;Hv+�Mb �7i2` biQB+?BQK2i`B+ `2/m+iBQM �M/ /2TQHvK2`Bx�iBQM mbBM;
?B;?@T2`7Q`K�M+2 HB[mB/ +?`QK�iQ;`�T?v �M/ mHi`�pBQH2i /2i2+iBQMX �M�Hv@
iB+�H #BQ+?2KBbi`v- RdkUkV- 9Ry@9RNX

(de) E�bT2`- .X- .BiiK2`- 6X- oQM 6B;m`�- EX- SQ?HK�MM- _X URNNeVX L2Bi?2`
ivT2 Q7 K�MMQb2 e@T?QbT?�i2 `2+2TiQ` Bb bm{+B2Mi 7Q` i�`;2iBM; Q7 HvbQbQK�H
2MxvK2b �HQM; BMi`�+2HHmH�` `Qmi2bX h?2 CQm`M�H Q7 +2HH #BQHQ;v- Rj9UjV- eR8@
ekjX

(dd) E2`i2bx- JX �X UkyyyVX _B/BM; i?2 bmH7m` +v+H2ĜK2i�#QHBbK Q7 bmH7QM�i2b
�M/ bmH7�i2 2bi2`b BM :`�K@M2;�iBp2 #�+i2`B�X 61Ja JB+`Q#BQHQ;v _2pB2rb-
k9UkV- Rj8@Rd8X

(d3) E?�M- aX _X- EQF- .X CX Ukyy9VX JQ/mH�iQ`b Q7 m`BM�`v biQM2 7Q`K�iB@
QMXƘ6`QMi "BQb+B-ƘNUekNV- R98y@R93kX
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(dN) EM�mbi- �X- a+?KB/i- "X- .B2`Fb- hX- pQM "ɃHQr- _X- pQM 6B;m`�- EX URNN3VX
_2bB/m2b +`BiB+�H 7Q` 7Q`KvH;Hv+BM2 7Q`K�iBQM �M/fQ` +�i�HviB+ �+iBpBiv Q7
�`vHbmH7�i�b2 �X "BQ+?2KBbi`v- jdU9yV- RjN9R@RjN9eX

(3y) EQ- .X *X- JBH2MFQpB+- GX- "2B2`- aX JX- J�Mm2H- >X- "m+?�M�M- CX- a+Qii-
JX SX Ukyy8VX *2HH@�miQMQKQmb /2�i? Q7 +2`2#2HH�` Tm`FBMD2 M2m`QMb rBi?
�miQT?�;v BM LB2K�MM@SB+F ivT2 * /Bb2�b2X SGQa ;2M2iB+b- RURV- 2dX

(3R) EQ#�v�b?B- JX- am;mK�`�M- :X- GBm- CX- a?rQ`�F- LX qX- aBH#2`i- CX 1X-
_Qb2M#2`;- _X .X URNNNVX JQH2+mH�` +HQMBM; �M/ +?�`�+i2`Bx�iBQM Q7 � ?m@
K�M m`QMvH k@bmH7Qi`�Mb72`�b2 i?�i bmH7�i2b B/m`QMvH �M/ ;Hm+m`QMvH `2bB/m2b
BM /2`K�i�Mf+?QM/`QBiBM bmH7�i2X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- kd9UR8V-
Ry9d9@Ry93yX

(3k) EQHHK�MM- EX- .�KK2- JX- J�`FK�MM- aX- JQ`2HH2- qX- a+?r2Bx2`- JX-
>2`K�Mb@"Q`;K2v2`- AX- E F2H - _X UkyRkVX GvbQbQK�H /vb7mM+iBQM +�mb2b
M2m`Q/2;2M2`�iBQM BM Km+QHBTB/QbBb AA ǵFMQ+F@BMǶKB+2X "`�BM- Rj8UNV- keeR@
ked8X

(3j) EQ`M72H/- _X- EQ`M72H/- aX URN38VX �bb2K#Hv Q7 �bT�`�;BM2@HBMF2/ QHB;Qb�+@
+?�`B/2bX �MMm�H `2pB2r Q7 #BQ+?2KBbi`v- 89URV- ejR@ee9X

(39) EQ`M72H/- aX URNNkVX ai`m+im`2 �M/ 7mM+iBQM Q7 i?2 K�MMQb2 e@
T?QbT?�i2fBMbmHBMHBF2 ;`Qri? 7�+iQ` AA `2+2TiQ`bX �MMm�H `2pB2r Q7 #BQ+?2@
KBbi`v- eRURV- jyd@jjyX

(38) EQ`FQiB�M- 1X- a+?r�`x- �X- S2HH2/- .X- a+?r�`xK�MM- :X- a2;�H- JX- 6mi2`@
K�M- �X >X URNNNVX 1H2p�iBQM Q7 BMi`�+2HHmH�` ;Hm+QbvH+2`�KB/2 H2p2Hb `2bmHib
BM �M BM+`2�b2 BM 2M/QTH�bKB+ `2iB+mHmK /2MbBiv �M/ BM 7mM+iBQM�H +�H+B@
mK biQ`2b BM +mHim`2/ M2m`QMbX CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- kd9UjRV-
kRedj@kRed3X

(3e) EQbi- hX �X- *QM/`2�v- CX SX- C�`pBb- .X GX Ukyy8VX "�+mHQpB`mb �b p2`b�@
iBH2 p2+iQ`b 7Q` T`Qi2BM 2tT`2bbBQM BM BMb2+i �M/ K�KK�HB�M +2HHbX L�im`2
#BQi2+?MQHQ;v- kjU8V- 8edX

(3d) EQr�H2rbFB- "X- G�K�MM�- qX *X- G�r`2M+2- _X- .�KK2- JX- ai`QQ#�Mib-
aX- S�/p�- JX- .Ƕ>QQ;2- _X UkyRkVX �`vHbmH7�i�b2 : BM�+iBp�iBQM +�mb2b HQbb
Q7 ?2T�`�M bmH7�i2 j@P@bmH7�i�b2 �+iBpBiv �M/ Km+QTQHvb�++?�`B/QbBb BM KB+2X
S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- RyNUkeV- RyjRy@RyjR8X
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(33) E`2bb2- >X URNdjVX Jm+QTQHvb�++?�`B/QbBb AAA � Ua�M}HBTTQ � /Bb2�b2V, .2@
}+B2M+v Q7 � ?2T�`BM bmH7�KB/�b2 BM bFBM }#`Q#H�bib �M/ H2m+Q+vi2bX "BQ+?2@
KB+�H �M/ #BQT?vbB+�H `2b2�`+? +QKKmMB+�iBQMb- 89UjV- RRRR@RRR3X

(3N) Em#Qi�- uX- JQ`Bi�- hX- Emb�F�#2- JX- a�F�Fm`�- hX- AiQ- EX URNNNVX aT�iB�H
�M/ i2KTQ`�H +?�M;2b BM +?QM/`QBiBM bmH7�i2 /Bbi`B#miBQM BM i?2 b+H2`QiQK2
TH�v �M 2bb2MiB�H `QH2 BM i?2 7Q`K�iBQM Q7 KB;`�iBQM T�ii2`Mb Q7 KQmb2 M2m`�H
+`2bi +2HHbX .2p2HQTK2Mi�H /vM�KB+b- kR9URV- 88@e8X

(Ny) G�M/;`2#2- CX- .B2`Fb- hX- a+?KB/i- "X- pQM 6B;m`�- EX UkyyjVX h?2 ?mK�M
alJ6R ;2M2- `2[mB`2/ 7Q` TQbii`�MbH�iBQM�H bmH7�i�b2 KQ/B}+�iBQM- /2}M2b
� M2r ;2M2 7�KBHv r?B+? Bb +QMb2`p2/ 7`QK T`Q@iQ 2mF�`vQi2bX :2M2- jRe-
9d@8eX

(NR) G�MbK�MM- aX- a+?m2ii2- *X :X- "�`i2Hb2M- PX- >Q2`Mb+?2K2v2`- CX- GBMF2-
hX- q2Bb;2`#2`- CX- a�M/?Qz- EX UkyyjVX >mK�M �+B/ bT?BM;QKv2HBM�b2X h?2
61"a CQm`M�H- kdyUeV- Ryde@Ry33X

(Nk) G�K�`B- 6X LX- JBHBibQTQmHQm- JX- JBi`QTQmHQm- hX LX- >D2`T2- �X- E�`�@
K�MQb- LX EX UkyykVX �M�HvbBb Q7 ;Hv+Qb�KBMQ;Hv+�Mɢ/2`Bp2/ /Bb�++?�`B/2b
BM #BQHQ;B+ b�KTH2b #v +�TBHH�`v 2H2+i`QT?Q`2bBb �M/ T`QiQ+QH 7Q` b2[m2M+BM;
;Hv+Qb�KBMQ;Hv+�MbX "BQK2/B+�H *?`QK�iQ;`�T?v- ReUkV- N8@RykX

(Nj) G�TH�Mi2- JX- a�#�iBMB- .X JX UkyRkVX KhP_ bB;M�HBM; BM ;`Qri? +QMi`QH
�M/ /Bb2�b2X *2HH- R9NUkV- kd9@kNjX

(N9) G�m- �X �X- >2KbH2v- EX JX UkyRdVX �/2MQ@�bbQ+B�i2/ pB`�H ;2M2 i?2`�Tv 7Q`
Km+QTQHvb�++?�`B/Qb2b 2t?B#BiBM; M2m`Q/2;2M2`�iBQMX CQm`M�H Q7 JQH2+mH�`
J2/B+BM2- N8URyV- Ry9j@Ry8kX

(N8) G�r`2M+2- _X- PHbQM- aX EX- ai22H2- _X 1X- q�M;- GX- q�``BQ`- _X- *mKKBM;b-
_X .X- 1bFQ- CX .X Ukyy3VX 1pQHmiBQM�`v /Bz2`2M+2b BM ;Hv+Qb�KBMQ;Hv+�M
}M2 bi`m+im`2 /2i2+i2/ #v [m�MiBi�iBp2 ;Hv+�M `2/m+iBp2 BbQiQT2 H�#2HBM;X
CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k3jU93V- jjed9@jje39X

(Ne) G�r`2M+2- "X SX- "`QrM- qX CX URNNkVX �miQT?�;B+ p�+mQH2b `�TB/Hv 7mb2 rBi?
T`2@2tBbiBM; HvbQbQK2b BM +mHim`2/ ?2T�iQ+vi2bX C *2HH a+B- RykUjV- 8R8@8keX

(Nd) G27`�M+QBb- aX- w2M;- CX- >�bb�M- �X CX- *�Mm2H- JX- JQ`�H2b- *X _X UkyyjVX
h?2 HvbQbQK�H i`�{+FBM; Q7 bT?BM;QHBTB/ �+iBp�iQ` T`Qi2BMb Ua�SbV Bb K2@
/B�i2/ #v bQ`iBHBMX h?2 1J"P DQm`M�H- kkUk9V- e9jy@e9jdX
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(N3) G2rBb- "X SX- :`22M- _X 1X- "`2MM2`- aX 1X UkyyjVX 1pB/2M+2 7Q` i?2 rB@
/2bT`2�/ +QmTHBM; Q7 �Hi2`M�iBp2 bTHB+BM; �M/ MQMb2Mb2@K2/B�i2/ K_L�
/2+�v BM ?mK�MbX S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- RyyURV-
R3N@RNkX

(NN) GB- *X uX- C2Tb2M- EX CX- J�D2bF�- _X CX- w?�M;- CX- LB- _X- :2H#- "X .X-
a+?�|2`- JX "X UkyyeVX JB+2 H�+FBM; +�i?2TbBM E K�BMi�BM #QM2 `2KQ/2HBM;
#mi /2p2HQT #QM2 7`�;BHBiv /2bTBi2 ?B;? #QM2 K�bbX CQm`M�H Q7 "QM2 �M/
JBM2`�H _2b2�`+?- kRUeV- 3e8@3d8X

(Ryy) GBM?�`/i- _X CX UkyyRVX �M�HvbBb Q7 ;Hv+Qb�KBMQ;Hv+�Mb rBi? TQHvb�++?�`B/2
Hv�b2bX *m``2Mi T`QiQ+QHb BM KQH2+mH�` #BQHQ;v- Rd@RjX

(RyR) GBm- *X- a?2M;- CX- E`�?M- CX JX- S2`2`�- GX- sm- uX- >bB2?- SX >X- S2/2`@
b2M- GX *X UkyR9VX JQH2+mH�` K2+?�MBbK Q7 bm#bi`�i2 bT2+B}+Biv 7Q` ?2T�@
`�M bmH7�i2 k@P@bmH7Qi`�Mb72`�b2X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k3NURNV-
Rj9yd@Rj9R3X

(Ryk) GHQv/ɢ1p�Mb- 1X- SH�ii- 6X JX UkyRyVX GBTB/b QM i`B�H, i?2 b2�`+? 7Q` i?2
Qz2M/BM; K2i�#QHBi2 BM LB2K�MMɢSB+F ivT2 * /Bb2�b2X h`�{+- RRU9V- 9RN@
9k3X

(Ryj) GmxBQ- CX SX- S`vQ`- SX _X- "`B;?i- LX �X UkyydVX GvbQbQK2b, 7mbBQM �M/
7mM+iBQMX L�im`2 `2pB2rb JQH2+mH�` +2HH #BQHQ;v- 3U3V- ekkX

(Ry9) GɃ#F2- hX- GQ#2H- SX- aH2�i- .X 1X UkyyNVX S`Qi2QKB+b Q7 i?2 HvbQbQK2X "BQ@
+?BKB+� 2i "BQT?vbB+� �+i� U""�V@JQH2+mH�` *2HH _2b2�`+?- RdNjU9V- ek8@
ej8X

(Ry8) J�++�`B- 6X- aQ``2MiBMQ- LX *X- J�MiQp�MB- oX- :�H2QiiB- 6X- 6`�H/B- �X- oQHTB-
LX UkyRdVX :Hv+Qb�KBMQ;Hv+�M H2p2Hb �M/ bi`m+im`2 BM � Km+QTQHvb�++?�`B@
/QbBb AAA� KB+2 �M/ i?2 2z2+i Q7 � ?B;?Hv b2+`2i2/ bmH7�KB/�b2 2M;BM22`2/
iQ +`Qbb i?2 #HQQ/@#`�BM #�``B2`X J2i�#QHB+ #`�BM /Bb2�b2- jkURV- kyj@kRyX

(Rye) J�F`vTB/B- :X- .�KK2- JX- JɃHH2`@GQ2MMB2b- aX- h`mb+?- JX- a+?KB/i- "X-
a+?HɃi2`- >X "`�mHF2- hX UkyRkVX J�MMQb2 e /2T?QbT?Q`vH�iBQM Q7 HvbQbQK�H
T`Qi2BMb K2/B�i2/ #v �+B/ T?QbT?�i�b2b �+Tk �M/ �+T8X JQH2+mH�` �M/
+2HHmH�` #BQHQ;v- jkU9V- dd9@d3kX

(Ryd) J�MbQm`- aX GX- h?QK�b- EX _X- .2M;- *X sX- *�T2++?B- JX _X URNNyVX AMi`Q@
/m+iBQM Q7 � H�+w `2TQ`i2` ;2M2 BMiQ i?2 KQmb2 BMi@k HQ+mb #v ?QKQHQ;Qmb
`2+QK#BM�iBQMX S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- 3dURNV-
de33@deNkX

RdR
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(Ry3) J�bQM- EX 1X- J2BFH2- SX CX- >QTrQQ/- CX CX- 6mHH2`- JX UkyyeVX *?�`�+i2@
`Bx�iBQM Q7 bmH7�i2/ QHB;Qb�++?�`B/2b BM Km+QTQHvb�++?�`B/QbBb ivT2 AAA� #v
2H2+i`QbT`�v BQMBx�iBQM K�bb bT2+i`QK2i`vXƘ�M�HviB+�H +?2KBbi`v-Ƙd3URjV-
98j9@989kX

(RyN) J�`iBMb- *X- >mHFQp�- >X- .`B/B- GX- .Q`KQv@_�+H2i- oX- :`B;Q`v2p�- GX-
*?QB- uX- >�K2H- 1X UkyR8VX L2m`QBM~�KK�iBQM- KBiQ+?QM/`B�H /272+ib �M/
M2m`Q/2;2M2`�iBQM BM Km+QTQHvb�++?�`B/QbBb AAA ivT2 * KQmb2 KQ/2HX "`�BM-
Rj3UkV- jje@j88X

(RRy) J�ixM2`- lX- >2`#bi- 1X- >2/�v�iB- EX EX- GɃHHK�MM@_�m+?- _X- q2bbB;- *X-
a+?`ƺ/2`- aX- :B2b2HK�MM- oX Ukyy8VX 1MxvK2 `2TH�+2K2Mi BKT`Qp2b M2`@
pQmb bvbi2K T�i?QHQ;v �M/ 7mM+iBQM BM � KQmb2 KQ/2H 7Q` K2i�+?`QK�iB+
H2mFQ/vbi`QT?vXƘ>mK�M KQH2+mH�` ;2M2iB+b-ƘR9UNV- RRjN@RR8kX

(RRR) J�ixM2`- lX- "`2B/2M- "X- a+?r�`xK�MM- :X- u�;?QQi7�K- �X- 6Hm?�`iv- �X
GX- >�bBHBF- �X- :B2b2HK�MM- oX UkyyNVX a�TQbBM "@/2T2M/2Mi `2+QMbiBimiBQM
Q7 �`vHbmH7�i�b2 � �+iBpBiv BM pBi`Q �M/ BM +2HH +mHim`2 KQ/2Hb Q7 K2i�+?`Q@
K�iB+ H2mFQ/vbi`QT?vX CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k39UR9V- Njdk@Nj3RX

(RRk) J22?�M- hX 6X- *QMi2- LX- q2bi- .X "X- C�+Q#b2M- CX PX- J�bQM- CX- q�``2M-
CX- E�`T- LX UkyRdVX .Bb2�b2 KQ/2H /Bb+Qp2`v 7`QK j-jk3 ;2M2 FMQ+FQmib #v
h?2 AMi2`M�iBQM�H JQmb2 S?2MQivTBM; *QMbQ`iBmKX L�im`2 ;2M2iB+b- 9NU3V-
RkjRX

(RRj) J2?i�- �X- "2+F- JX- amM/2`@SH�bbK�MM- :X UkyyeVX 1TB/2KBQHQ;v Q7 Hv@
bQbQK�H biQ`�;2 /Bb2�b2b, �M Qp2`pB2rĜ6�#`v .Bb2�b2, S2`bT2+iBp2b 7`QK 8
u2�`b Q7 6PaX Pt7Q`/ S?�`K�:2M2bBbX

(RR9) J�`FK�MM- aX- h?2H2M- JX- *Q`MBHb- EX- a+?r2Bx2`- JX-
"`Q+F2ɢ�?K�/BM2D�/- LX- qBHHMQr- hX- EQHHK�MM- EX UkyR8VX G`TRfG.G
_2+2TiQ` SH�v *`BiB+�H _QH2b BM J�MMQb2 eɢS?QbT?�i2ɢAM/2T2M/2Mi
GvbQbQK�H 1MxvK2 h�`;2iBM;X h`�{+- ReUdV- d9j@d8NX

(RR8) J2``v- *X GX- "mHHQ+F- aX GX- ar�M- .X *X- "�+F2M- �X *X- GvQM- JX- "2//BM;@
iQM- _X aX- :�HH�;?2`- CX hX UkyyRVX h?2 JQH2+mH�` S?2MQivT2 Q7 >2T�`�M
amH7�i2 BM i?2>bkbiƐfƐ Jmi�Mi JQmb2X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v-
kdeUj3V- j89kN@j89j9X

(RRe) J�`iBM- hX CX- aBKb- LX �X Ukyy8VX Pbi2Q+H�bi@/2`Bp2/ �+iBpBiv BM i?2 +QmTHBM;
Q7 #QM2 7Q`K�iBQM iQ `2bQ`TiBQMX h`2M/b BM KQH2+mH�` K2/B+BM2- RRUkV- de@3RX

Rdk
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(RRd) J2v2`- CX *X- q2Bbb- >X- :`mM/K�MM- >X SX- qɃ`b+?- hX :X- a+?Mv/2`-
lX qX URNdNVX .2}+B2M+v Q7 �`vHbmH7�i�b2 * BM +mHim`2/ bFBM }#`Q#H�bib Q7
s@HBMF2/ B+?i?vQbBbX >mK�M ;2M2iB+b- 8jURV- RR8@RReX

(RR3) JQMi7Q`i- JX- :�``B/Q- 1X- >QTrQQ/- CX CX- :`BM#2`;- .X- *?�#�b- �X- oBH�@
;2HBm- GX Ukyy9VX 1tT`2bbBQM �M/ 7mM+iBQM�H +?�`�+i2`Bx�iBQM Q7 ?mK�M Km@
i�Mi bmH7�KB/�b2 BM BMb2+i +2HHbX JQH2+mH�` ;2M2iB+b �M/ K2i�#QHBbK- 3jUjV-
k9e@k8RX

(RRN) JQ`BKQiQ@hQKBi�- JX- l+?BKm`�- EX- q2`#- wX- >2KK2`B+?- aX- _Qb2M-
aX .X UkyykVX *HQMBM; �M/ +?�`�+i2`Bx�iBQM Q7 irQ 2ti`�+2HHmH�` ?2T�`BM@
/2;`�/BM; 2M/QbmH7�i�b2b BM KB+2 �M/ ?mK�MbX CQm`M�H Q7 "BQHQ;B+�H *?2@
KBbi`v- kddU8RV- 9NRd8@9NR38X

(Rky) JɃHH2`- AX- E�?M2`i- �X- S�T2- hX- a?2H/`B+F- :X JX- J2v2`@EH�m+F2- qX-
.B2`Fb- hX- lbƦM- AX Ukyy9VX *`vbi�H bi`m+im`2 Q7 i?2 �HFvHbmH7�i�b2 �ibE, BM@
bB;?ib BMiQ i?2 +�i�HviB+ K2+?�MBbK Q7 i?2 62 UAAV α@F2iQ;Hmi�`�i2@/2T2M/2Mi
/BQtv;2M�b2 bmT2`7�KBHvX "BQ+?2KBbi`v- 9jURRV- jyd8@jy33X

(RkR) Jm2Mx2`- CX- G�Kb�- CX *X- :�`+B�- �X- .�+Qbi�- CX- :�`+B�- CX- h`2+Q- .X
�X UkyykVX 1MxvK2 `2TH�+2K2Mi i?2`�Tv BM Km+QTQHvb�++?�`B/QbBb ivT2 AA
U>mMi2` bvM/`QK2V, � T`2HBKBM�`v `2TQ`iX �+i� T�2/B�i`B+�- NRUb9jNV- N3@NNX

(Rkk) LM�?- AX *X- E?�v�iB- EX- .Q#`QrQHbFB- _X UkyR8VX *2HHmH�` K2i�#QHBbK �M/
HvbQbQK�H KhP_ bB;M�HBM;X *2HH /2�i? BM i?2`�Tv- RURVX

(Rkj) PmbbQ`2M- 1X- "`�M/b- JX JX JX :X- _mBDi2`- :X CX :X- p�M /2` SHQ2;- �X
hX- _2mb2`- �X CX CX UkyRRVX "QM2- DQBMi �M/ iQQi? /2p2HQTK2Mi BM Km+QTQ@
Hvb�++?�`B/Qb2b, `2H2p�M+2 iQ i?2`�T2miB+ QTiBQMbX "BQ+?BKB+� 2i "BQT?vbB+�
�+i� U""�V@JQH2+mH�` "�bBb Q7 .Bb2�b2- R3RkURRV- R89k@R88eX

(Rk9) S2M;- CX- a+?KB/i- "X- pQM 6B;m`�- EX- .B2`Fb- hX UkyyjVX A/2MiB}+�iBQM Q7
7Q`KvH;Hv+BM2 BM bmH7�i�b2b #v K�i`Btɢ�bbBbi2/ H�b2` /2bQ`TiBQMfBQMBx�iBQM
iBK2ɢQ7ɢ~B;?i K�bb bT2+i`QK2i`vX CQm`M�H Q7 K�bb bT2+i`QK2i`v- j3URV- 3y@
3eX

(Rk8) S2i2`b- *X- a+?KB/i- "X- _QKK2`bFB`+?- qX- _mTT- EX- wɃ?Hb/Q`7- JX- oBM;@
`QM- JX- pQM 6B;m`�- EX URNNyVX S?vHQ;2M2iB+ +QMb2`p�iBQM Q7 �`vHbmH7�i�b2bX
+.L� +HQMBM; �M/ 2tT`2bbBQM Q7 ?mK�M �`vHbmH7�i�b2 "X CQm`M�H Q7 "BQHQ@
;B+�H *?2KBbi`v- ke8UeV- jjd9@jj3RX

Rdj
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(Rke) S�ii2`bQM- JX *X- o2++?BQ- .X- S`�/v- >X- �#2H- GX- q`�Bi?- CX 1X UkyydVX
JB;Hmbi�i 7Q` i`2�iK2Mi Q7 LB2K�MM@SB+F * /Bb2�b2, � `�M/QKBb2/ +QMi`QHH2/
bim/vX h?2 G�M+2i L2m`QHQ;v- eUNV- de8@ddkX

(Rkd) S2HH2/- .X- h`�DFQpB+@"Q/2MM2+- aX- GHQv/@1p�Mb- 1X- aB/`�MbFv- 1X- a+?Bz@
K�MM- _X- 6mi2`K�M- �X >X Ukyy8VX 1M?�M+2/ +�H+BmK `2H2�b2 BM i?2 �+mi2
M2m`QMQT�i?B+ 7Q`K Q7 :�m+?2` /Bb2�b2X L2m`Q#BQHQ;v Q7 /Bb2�b2- R3URV- 3j@
33X

(Rk3) S�`2MiB- :X- JQ`�++B- JX- 62+�`Qii�- aX- �M/`B�- :X UkyR9VX S?�`K�+QHQ@
;B+�H +?�T2`QM2 i?2`�Tv 7Q` HvbQbQK�H biQ`�;2 /Bb2�b2bX 6mim`2 K2/B+BM�H
+?2KBbi`v- eUNV- RyjR@Ry98X

(RkN) S2M;- CX- �H�K- aX- _�/?�F`Bb?M�M- EX- J�`B�TT�M- JX- _m/QHT?- JX :X-
J�v- *X- a+?KB/i- "X UkyR8VX 1mF�`vQiB+ 7Q`KvH;Hv+BM2ɢ;2M2`�iBM; 2MxvK2
+�i�Hvb2b � KQMQQtv;2M�b2 ivT2 Q7 `2�+iBQMX h?2 61"a DQm`M�H- k3kURdV-
jkek@jkd9X

(Rjy) S2``BKQM- LX- "2`M}2H/- JX UkyyR- �T`BHVX *2HHmH�` 7mM+iBQMb Q7 T`Qi2Q;Hv@
+�Mb�M Qp2`pB2rX AM a2KBM�`b BM +2HH /2p2HQTK2Mi�H #BQHQ;v UoQHX Rk- LQX k-
TTX e8@edVX �+�/2KB+ S`2bbX

(RjR) S72BHb+?B7i2`- CX- JmM/v- :X _X URN3dVX JQ/mH�iBQM Q7 ivT2 #2i� i`�Mb7Q`@
KBM; ;`Qri? 7�+iQ` �+iBpBiv BM #QM2 +mHim`2b #v Qbi2Qi`QTB+ ?Q`KQM2bX S`Q@
+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- 39UdV- kyk9@kyk3X

(Rjk) S?�M- hX *X- sm- CX- w?2M;- JX >X Ukyy9VX AMi2`�+iBQM #2ir22M Qbi2Q#H�bi
�M/ Qbi2Q+H�bi, BKT�+i BM #QM2 /Bb2�b2X >BbiQHQ;v �M/ ?BbiQT�i?QHQ;v- RNU9V-
Rjk8@Rj99X

(Rjj) SH�ii- 6X JX- "QH�M/- "X- p�M /2` aTQ2H- �X *X UkyRkVX GvbQbQK�H biQ`�;2
/BbQ`/2`b, i?2 +2HHmH�` BKT�+i Q7 HvbQbQK�H /vb7mM+iBQMX C *2HH "BQH- RNNU8V-
dkj@dj9X

(Rj9) SQ?HK�MM- _X- q�?22/- �X- >�bBHBF- �X- oQM 6B;m`�- EX URN3kVX avMi?2bBb
Q7 T?QbT?Q`vH�i2/ `2+Q;MBiBQM K�`F2` BM HvbQbQK�H 2MxvK2b Bb HQ+�i2/ BM
i?2 +Bb T�`i Q7 :QH;B �TT�`�imbX CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k8dURyV-
8jkj@8jk8X

(Rj8) Sb?2x?2ibFv- �X oX UkyReVX GvbQbQK�H biQ`�;2 Q7 ?2T�`�M bmH7�i2 +�mb2b
KBiQ+?QM/`B�H /272+ib- �Hi2`2/ �miQT?�;v- �M/ M2m`QM�H /2�i? BM i?2 KQmb2
KQ/2H Q7 Km+QTQHvb�++?�`B/QbBb AAA ivT2 *X �miQT?�;v- RkUeV- Ry8N@RyeyX

Rd9



GAh1_�hl_

(Rje) _2+FbB2F- JX- a2HK2`- hX- .B2`Fb- hX- a+?KB/i- "X- pQM 6B;m`�- EX URNN3VX
amH7�i�b2b- i`�TTBM; Q7 i?2 bmH7�i2/ 2MxvK2 BMi2`K2/B�i2 #v bm#biBimiBM; i?2
�+iBp2 bBi2 7Q`KvH;Hv+BM2X CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- kdjURRV- eyNe@
eRyjX

(Rjd) _2+x2F- .X- a+?r�F2- JX- a+?`ƺ/2`- CX- >m;?2b- >X- "H�Mx- CX- CBM- sX- a�7@
iB;- SX UkyydVX GAJS@k Bb � `2+2TiQ` 7Q` HvbQbQK�H K�MMQb2@e@T?QbT?�i2@
BM/2T2M/2Mi i�`;2iBM; Q7 β@;Hm+Q+2`2#`QbB/�b2X *2HH- RjRU9V- ddy@d3jX

(Rj3) _Q2b2`- .X- S`2mbb2`@EmMx2- �X- a+?KB/i- "X- :�bQr- EX- qBiiK�MM- CX :X-
.B2`Fb- hX- _m/QHT?- JX :X UkyyeVX � ;2M2`�H #BM/BM; K2+?�MBbK 7Q` �HH
?mK�M bmH7�i�b2b #v i?2 7Q`KvH;Hv+BM2@;2M2`�iBM; 2MxvK2X S`Q+22/BM;b Q7
i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b Q7 i?2 lMBi2/ ai�i2b Q7 �K2`B+�- RyjURV-
3R@3eX

(RjN) _QK2- GX >X- >BHH- .X 6X URN3eVX GvbQbQK�H /2;`�/�iBQM Q7 ;Hv+QT`Q@
i2BMb �M/ ;Hv+Qb�KBMQ;Hv+�MbX 1|mt �M/ `2+v+HBM; Q7 bmHT?�i2 �M/ L@
�+2ivH?2tQb�KBM2bX "BQ+?2KB+�H CQm`M�H- kj8UjV- dydX

(R9y) _Q?`2`- CX- EQ`M72H/- _X UkyyRVX GvbQbQK�H ?v/`QH�b2 K�MMQb2 e@T?QbT?�i2
mM+Qp2`BM; 2MxvK2 `2bB/2b BM i?2 i`�Mb@:QH;B M2irQ`FX JQH2+mH�` #BQHQ;v Q7
i?2 +2HH- RkUeV- Rekj@RejRX

(R9R) _QM;- CX- >�#m+?B- >X- EBK�i�- EX- GBM/�?H- lX- Emb+?2@:mHH#2`;- JX
UkyyyVX 1tT`2bbBQM Q7 ?2T�`�M bmHT?�i2 G@B/m`QMvH k@P@bmHT?Qi`�Mb72`�b2 BM
?mK�M FB/M2v kNj +2HHb `2bmHib BM BM+`2�b2/ .@;Hm+m`QMvH k@P@bmHT?�iBQMX
"BQ+?2KB+�H CQm`M�H- j9eUSi kV- 9ejX

(R9k) _B;�Mi2- .X- *�`�/QMM�- SX Ukyy9VX a2+QM/�`v bF2H2i�H BMpQHp2K2Mi BM a�M@
}HBTTQ bvM/`QK2X ZDK- NdU9V- ky8@kyNX

(R9j) _mbb2HH- *X- >2M/bQM- :X- C2pQM- :X- J�iHQ+F- hX- um- CX- �FHmDF�`- JX-
*H�`F2- GX �X URNN3VX Jm`BM2 JSa A, BMbB;?ib BMiQ i?2 T�i?Q;2M2bBb Q7 >m`H2`
bvM/`QK2X *HBMB+�H ;2M2iB+b- 8jU8V- j9N@jeRX

(R99) _mxQ- �X- J�`+Ʀ- aX- :�`+ő�- JX- oBHH�+�KT�- SX- _B#2`�- �X- �vmbQ- 1X-
"Qb+?- 6X UkyRkVX *Q``2+iBQM Q7 T�i?QHQ;B+�H �++mKmH�iBQM Q7 ;Hv+Qb�KBMQ@
;Hv+�Mb BM +2Mi`�H M2`pQmb bvbi2K �M/ T2`BT?2`�H iBbbm2b Q7 JSaAAA� KB+2
i?`Qm;? bvbi2KB+ ��oN ;2M2 i`�Mb72`X >mK�M ;2M2 i?2`�Tv- kjURkV- Rkjd@
Rk9eX

(R98) a�``�xBM- aX- G�K�MM�- qX *X- 1bFQ- CX .X UkyRRVX >2T�`�M bmH7�i2 T`Qi2Q@
;Hv+�MbX *QH/ aT`BM; >�`#Q` T2`bT2+iBp2b BM #BQHQ;v- jUdV- �yy9N8kX
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(R9e) a+?B�ii�`2HH�- :X :X- *2`mHQ- :X- .2 S�b[m�H2- oX- *Q++?B�`Q- SX- S�+B2HHQ-
PX- �p�HHQM2- GX- S2``BMQ- *X UkyR8VX h?2 Km`BM2 KQ/2H Q7 Km+QTQHvb�++?�`B@
/QbBb AAA" /2p2HQTb +�`/BQT�i?B2b Qp2` iBK2 H2�/BM; iQ ?2�`i 7�BHm`2XƘSHQa
QM2-ƘRyUdV- 2yRjReekX

(R9d) a+?mHix- JX GX- h2+2/Q`- GX- *?�M;- JX- .�pB/bQM- "X GX UkyRRVX *H�`B7vBM;
HvbQbQK�H biQ`�;2 /Bb2�b2bX h`2M/b BM M2m`Qb+B2M+2b- j9U3V- 9yR@9RyX

(R93) a+Qii- >X aX- GBiD2Mb- hX- L2HbQM- SX oX- h?QKTbQM- SX _X- "`QQFb- .X �X-
>QTrQQ/- CX CX- JQ``Bb- *X SX URNNjVX A/2MiB}+�iBQM Q7 Kmi�iBQMb BM i?2
�HT?�@G@B/m`QMB/�b2 ;2M2 UA.l�V i?�i +�mb2 >m`H2` �M/ a+?2B2 bvM/`Q@
K2bXƘ�K2`B+�M DQm`M�H Q7 ?mK�M ;2M2iB+b-Ƙ8jU8V- NdjX

(R9N) a+`Bp2`- *X _X U1/XVX UkyyRVX h?2 K2i�#QHB+ KQH2+mH�` #�b2b Q7 BM?2`Bi2/
/Bb2�b2 UoQHX 9VX L2r uQ`Fc JQMi`2�H, J+:`�r@>BHHX

(R8y) a2biBiQ a- *2`�pQHQ 6- 6�HpQ 6- 2i �HX- S�i?Q#BQHQ;B+�H BMbB;?ib BMiQ i?2 M2rHv
i�`;2i2/ i?2`�TB2b Q7 HvbQbQK�H biQ`�;2 /BbQ`/2`bX C S2/B�i` "BQ+?2K kyRec
e, jyĜj3X

(R8R) a2ii2K#`2- *X- 6`�H/B- �X- C�?`2Bbb- GX- aT�KT�M�iQ- *X- o2Mim`B- *X- J2@
/BM�- .X- "�HH�#BQ- �X UkyydVX � #HQ+F Q7 �miQT?�;v BM HvbQbQK�H biQ`�;2
/BbQ`/2`bX >mK�M KQH2+mH�` ;2M2iB+b- RdURV- RRN@RkNX

(R8k) a2ii2K#`2- *X- .2 *2;HB- _X- J�Mbm2iQ- :X- a�?�- SX EX- o2i`BMB- 6X- oBb@
pBFBb- PX- qQHH2M#2`;- �X *X UkyRjVX h61" +QMi`QHb +2HHmH�` HBTB/ K2i�#Q@
HBbK i?`Qm;? � bi�`p�iBQM@BM/m+2/ �miQ`2;mH�iQ`v HQQTX L�im`2 +2HH #BQHQ;v-
R8UeV- e9dX

(R8j) a2ii2K#`2- *X- wQM+m- _X- J2/BM�- .X GX- o2i`BMB- 6X- 1`/BM- aX- 1`/BM- aX-
6�++?BM2iiB- oX UkyRkVX � HvbQbQK2ɢiQɢMm+H2mb bB;M�HHBM; K2+?�MBbK b2Mb2b
�M/ `2;mH�i2b i?2 HvbQbQK2 pB� KhP_ �M/ h61"X h?2 1J"P DQm`M�H-
jRU8V- RyN8@RRy3X

(R89) a�`/B2HHQ- JX- �MMmMxB�i�- AX- _QK�- :X- "�HH�#BQ- �X Ukyy8VX amH7�i�b2b
�M/ bmH7�i�b2 KQ/B7vBM; 7�+iQ`b, �M 2t+HmbBp2 �M/ T`QKBb+mQmb `2H�iBQMb?BTX
>mK�M JQH2+mH�` :2M2iB+b- R9UkRV- jkyj@jkRdX

(R88) a�`/B2HHQ- JX- "�HH�#BQ- �X UkyyNVX GvbQbQK�H 2M?�M+2K2Mi, � *G1�_ �M@
br2` iQ +2HHmH�` /2;`�/�iBp2 M22/bX

(R8e) a+?r�F2- JX- a+?`ƺ/2`- "X- a�7iB;- SX UkyRjVX GvbQbQK�H K2K#`�M2 T`Qi2BMb
�M/ i?2B` +2Mi`�H `QH2 BM T?vbBQHQ;vX h`�{+- R9UdV- djN@d93X

Rde
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(R8d) aBHp2`- CX- JBHH2`- CX >X Ukyy9VX _2;2M2`�iBQM #2vQM/ i?2 ;HB�H b+�`X L�im`2
`2pB2rb M2m`Qb+B2M+2- 8UkV- R9eX

(R83) aBKQM�`Q- *X JX- .Ƕ�M;2HQ- JX- >2- sX- 1HBv�?m- 1X- a?i`�Bx2Mi- LX- >�b@
FBMb- JX 1X- a+?m+?K�M- 1X >X Ukyy3VX J2+?�MBbK Q7 ;Hv+Qb�KBMQ;Hv+�M@
K2/B�i2/ #QM2 �M/ DQBMi /Bb2�b2, BKTHB+�iBQMb 7Q` i?2 Km+QTQHvb�++?�`B/Q@
b2b �M/ Qi?2` +QMM2+iBp2 iBbbm2 /Bb2�b2bXƘh?2 �K2`B+�M DQm`M�H Q7 T�i?QHQ@
;v-ƘRdkURV- RRk@RkkX

(R8N) aBKQM�`Q- *X JX- .Ƕ�M;2HQ- JX- >�bFBMb- JX 1X- a+?m+?K�M- 1X >X Ukyy8VX
CQBMi �M/ #QM2 /Bb2�b2 BM Km+QTQHvb�++?�`B/Qb2b oA �M/ oAA, B/2MiB}+�iBQM
Q7 M2r i?2`�T2miB+ i�`;2ib �M/ #BQK�`F2`b mbBM; �MBK�H KQ/2HbX S2/B�i`B+
`2b2�`+?- 8dU8 S�`i RV- dyRX

(Rey) aHv- qX aX- 6Bb+?2`- >X .X URN3kVX h?2 T?QbT?QK�MMQbvH `2+Q;MBiBQM bvbi2K
7Q` BMi`�+2HHmH�` �M/ BMi2`+2HHmH�` i`�MbTQ`i Q7 HvbQbQK�H 2MxvK2bX CQm`M�H
Q7 +2HHmH�` #BQ+?2KBbi`v- R3URV- ed@38X

(ReR) aH2�i- .X 1X- w?2M;- >X- ZB�M- JX- GQ#2H- SX UkyyeVX A/2MiB}+�iBQM Q7 bBi2b
Q7 K�MMQb2 e@T?QbT?Q`vH�iBQM QM HvbQbQK�H T`Qi2BMbX JQH2+mH�` � *2HHmH�`
S`Qi2QKB+b- 8U9V- e3e@dyRX

(Rek) aBKb- L�i�HB2 �X- �M/ hX CQ?M J�`iBMX *QmTHBM; i?2 �+iBpBiB2b Q7 #QM2 7Q`@
K�iBQM �M/ `2bQ`TiBQM, � KmHiBim/2 Q7 bB;M�Hb rBi?BM i?2 #�bB+ KmHiB+2HHmH�`
mMBiXǴ"QM2E1v `2TQ`ib j UkyR9VX

(Rej) aT2�`- SX :X- a?B2?- JX hX- >2`QH/- "X *X- qm.mMM- .X- EQb?v- hX AX URNNkVX
>2T�`�M bmH7�i2 ;Hv+Qb�KBMQ;Hv+�Mb �b T`BK�`v +2HH bm`7�+2 `2+2TiQ`b 7Q`
?2`T2b bBKTH2t pB`mbX AM >2T�`BM �M/ `2H�i2/ TQHvb�++?�`B/2b UTTX j9R@j8jVX
aT`BM;2`- "QbiQM- J�X

(Re9) ai2BM- JX- wBD/2`?�M/ɢ"H22F2KQH2M- CX 1X- :2mx2- >X- >�bBHBF- �X- 6B;m`�-
EX oX URN3dVX J` 9e-yyy K�MMQb2 eɢT?QbT?�i2 bT2+B}+ `2+2TiQ`, Bib `QH2 BM
i�`;2iBM; Q7 HvbQbQK�H 2MxvK2bX h?2 1J"P DQm`M�H- eUNV- kedd@ke3RX

(Re8) ai`QK?�m;- SX 1X- EHBQMbFv- .X CX UkyyRVX �TT`Q�+?BM; i?2 KQH2+mH�` K2@
+?�MBbK Q7 �miQT?�;vX h`�{+- kU3V- 8k9@8jRX

(Ree) ai`ǠK?�m;- SX 1X- a2;H2M- SX PX URNNjVX 1pB/2M+2 7Q` �+B/Biv Q7 T`2HvbQbQK�H
�miQT?�;B+f2M/Q+viB+ p�+mQH2b U�KT?BbQK2bVX "BQ+?2KB+�H CQm`M�H- kNRUSi
RV- RR8X

Rdd
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(Red) aF�`M2b- qX *X- _Qb2M- "X- q2bi- �X SX- EQmibQm`�FBb- JX- "mb?2HH- qX- Av2`-
oX- C�+FbQM- .X UkyRRVX � +QM/BiBQM�H FMQ+FQmi `2bQm`+2 7Q` i?2 ;2MQK2@
rB/2 bim/v Q7 KQmb2 ;2M2 7mM+iBQMX L�im`2- 9d9Udj8RV- jjdX

(Re3) h�i2- JX GX EX- �/�KbQM- CX _X- h�KB- �X 1X- "�m2`- hX qX Ukyy9VX h?2
Qbi2Q+vi2X h?2 BMi2`M�iBQM�H DQm`M�H Q7 #BQ+?2KBbi`v � +2HH #BQHQ;v- jeURV-
R@3X

(ReN) hQK�ibm- aX- P`BB- EX PX- oQ;H2`- *X- L�F�v�K�- CX- G2pv- "X- :`m##- CX >X-
JQMi�MQ- �X JX UkyyjVX JQmb2 KQ/2H Q7 L@�+2ivH;�H�+iQb�KBM2@e@bmH7�i2
bmH7�i�b2 /2}+B2M+v U:�HMbƐfƐV T`Q/m+2/ #v i�`;2i2/ /Bb`mTiBQM Q7 i?2
;2M2 /272+iBp2 BM JQ`[mBQ � /Bb2�b2XƘ>mK�M KQH2+mH�` ;2M2iB+b-ƘRkUk9V-
jj9N@jj83X

(Rdy) hQQH2- "X SX- >�b+�HH- oX *X UkyykVX >v�Hm`QM�M �M/ imKQ` ;`Qri?X h?2
�K2`B+�M DQm`M�H Q7 T�i?QHQ;v- ReRUjV- d98@d9dX

(RdR) hp2Bi- >X- .B+F- :X- aFB#2HB- oX- S`v/x- EX Ukyy8VX � T`Qi2Q;Hv+�M mM/2`;Q2b
/Bz2`2Mi KQ/B}+�iBQMb 2M `Qmi2 iQ i?2 �TB+�H �M/ #�bQH�i2`�H bm`7�+2b Q7
J�/BM@.�`#v +�MBM2 FB/M2v +2HHbX CQm`M�H Q7 "BQHQ;B+�H *?2KBbi`v- k3yUjjV-
kN8Ne@kNeyjX

(Rdk) l+�Fim`F- 1X- �FK�M- PX- amM- sX- "�v/�`- .X 1X- .QH;mM- �X- w?�M;- 6X-
GBM?�`/i- _X CX UkyReVX *?�M;2b BM +QKTQbBiBQM �M/ bmH7�iBQM T�ii2`Mb Q7
;Hv+Q�KBMQ;Hv+�Mb BM `2M�H +2HH +�`+BMQK�X :Hv+Q+QMDm;�i2 DQm`M�H- jjURV-
Ryj@RRkX

(Rdj) o�H2Mx�MQ- EX CX- E?�MM�- _X- SQr2 C`- �X *X- "Qv/- _X- G22- :X- 6H�M�;�M-
CX CX- "2MD�KBM- 1X _X UkyRRVX A/2MiB}+�iBQM �M/ +?�`�+i2`Bx�iBQM Q7 T?�`@
K�+QHQ;B+�H +?�T2`QM2b iQ +Q``2+i 2MxvK2 /2}+B2M+B2b BM HvbQbQK�H biQ`�;2
/BbQ`/2`bX �bb�v �M/ /`m; /2p2HQTK2Mi i2+?MQHQ;B2b- NUjV- kRj@kj8X

(Rd9) o�B`Q- 6X- 62/2`?2M- �X- "�H/Q- :X- _B2;2H- JX- "m`BM- JX- G2BbiM2`@a2;�H-
aX- :Bm;HB�MB- _X UkyR8VX .B�;MQbiB+ �M/ i`2�iK2Mi bi`�i2;B2b BM Km+QTQ@
Hvb�++?�`B/QbBb oAX h?2 �TTHB+�iBQM Q7 +HBMB+�H ;2M2iB+b- 3- k98X

(Rd8) o�bBF�`�M- aX- 1�bi2HH- _X- "`mvĕ`2- PX- 6QH/2b- �X CX- :�`M2`Q- SX- :`B2bK�@
+?2`- �X- q�?H- .X �X UkyRRVX J�`F2`b Q7 #QM2 im`MQp2` 7Q` i?2 T`2/B+iBQM
Q7 7`�+im`2 `BbF �M/ KQMBiQ`BM; Q7 Qbi2QTQ`QbBb i`2�iK2Mi, � M22/ 7Q` BMi2`@
M�iBQM�H `272`2M+2 bi�M/�`/bXƘPbi2QTQ`QbBb AMi2`M�iBQM�H-ƘkkUkV- jNR@9kyX

Rd3
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(Rde) o2MF�i�+?�H�K- EX oX Ǵ>mK�M jǶɢT?QbT?Q�/2MQbBM2 8ǶɢT?QbT?QbmH7�i2
US�SaV avMi?�b2, "BQ+?2KBbi`v- JQH2+mH�` "BQHQ;v �M/ :2M2iB+ .2}+B2M@
+vXŚl"J" HB72 88XR UkyyjV, R@RRX

(Rdd) o2`?2BD2M- 6X- "`QbbK2`- _X- :�HD��`/- >X URN3kVX Sm`B}+�iBQM Q7 �+B/ β@
;�H�+iQbB/�b2 �M/ �+B/ M2m`�KBMB/�b2 7`QK #QpBM2 i2biBb, 2pB/2M+2 7Q` �M
2MxvK2 +QKTH2tX "BQ+?2KB+�H �M/ #BQT?vbB+�H `2b2�`+? +QKKmMB+�iBQMb-
Ry3UkV- 3e3@3d8X

(Rd3) oBiM2`- 1X "X- SH�ii- 6X JX- 6mi2`K�M- �X >X UkyRyVX *QKKQM �M/ mM+QK@
KQM T�i?Q;2MB+ +�b+�/2b BM HvbQbQK�H biQ`�;2 /Bb2�b2bX CQm`M�H Q7 "BQHQ;B+�H
*?2KBbi`v- k38UkdV- ky9kj@ky9kdX

(RdN) oQHTB- LX- :�H2QiiB- 6X- u�M;- "X- GBM?�`/i- _X CX UkyR9VX �M�HvbBb
Q7 ;Hv+Qb�KBMQ;Hv+�M@/2`Bp2/- T`2+QHmKM- k@�KBMQ�+`B/QM2ĜH�#2H2/ /Bb�+@
+?�`B/2b rBi? G*@~mQ`2b+2M+2 �M/ G*@Ja /2i2+iBQMX L�im`2 T`QiQ+QHb- NUjV-
89RX

(R3y) oQHTB- LX UkyRyVX >B;?@T2`7Q`K�M+2 HB[mB/ +?`QK�iQ;`�T?v �M/ QM@HBM2 K�bb
bT2+i`QK2i`v /2i2+iBQM 7Q` i?2 �M�HvbBb Q7 +?QM/`QBiBM bmH7�i2bf?v�Hm`QM�M
/Bb�++?�`B/2b /2`Bp�iBx2/ rBi? k@�KBMQ�+`B/QM2X �M�HviB+�H #BQ+?2KBbi`v-
jNdURV- Rk@kjX

(R3R) q�+?b- JX kyyNX ai`mFim`2HH2 mM/ 7mMFiBQM2HH2 lMi2`bm+?mM;2M xm` _QHH2
/2` *vbi2BM2 /2b 6Q`KvH;Hv+BM@;2M2`B2`2M/2M 1MxvKbX .BTHQK�`#2Bi- lMB@
p2`bBi i "B2H272H/X

(R3k) q�;M2`- EX _X UkyydVX 1MxvK2 `2TH�+2K2Mi 7Q` BM7�MiBH2 SQKT2 /Bb2�b2 h?2
}`bi bi2T iQr�`/ � +m`2X L2m`QHQ;v- e3UkV- 33@3NX

(R3j) q2bi2M/Q`7 1X UkyRyV, "BQ+?2KBb+?2 mM/ x2HH#BQHQ;Bb+?2 *?�`�Fi2`BbB2`mM;
/2` ?mK�M2M amH7�i�b2M �`vHbmH7�i�b2 C mM/ �`vHbmH7�i�b2 EX .QFiQ`�`#2Bi-
lMBp2`bBi i "B2H272H/X

(R39) q2bi- .X "X- S�bmK�`i?B- _X EX- "�`B/QM- "X- .D�M- 1X- h`�BMQ`- �X- :`Bz2v-
aX JX-GHQv/- EX EX UkyR8VX � H�+w `2TQ`i2` ;2M2 2tT`2bbBQM �iH�b 7Q` jRj
�/mHi EPJS Kmi�Mi KQmb2 HBM2bX :2MQK2 `2b2�`+?- k8U9V- 8N3@eydX

(R38) q2Bbbi2BM- CX aX- .2H;�/Q- 1X- ai2BM#�+?- GX aX- >�`i- EX- S�+FK�M- aX Ukyy9VX
Jmb+mHQbF2H2i�H K�MB72bi�iBQMb Q7 >m`H2` bvM/`QK2, HQM;@i2`K 7QHHQr@mT �7@
i2` #QM2 K�``Qr i`�MbTH�Mi�iBQMX CQm`M�H Q7 S2/B�i`B+ P`i?QT�2/B+b- k9URV-
Nd@RyRX

RdN
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(R3e) qB2;K�MM 1X JX UkyR9V, "BQ+?2KBb+?2 mM/ 7mMFiBQM2HH2 *?�`�Fi2`BbB2`mM;
/2` �`vHbmH7�i�b2M A- C mM/ EX .QFiQ`�`#2Bi- lMBp2`bBi i "B2H272H/

(R3d) qB2;K�MM- 1X JX- q2bi2M/Q`7- 1X- E�Hmb- AX- S`BM;H2- hX >X- GɃ#F2- hX-
.B2`Fb- hX UkyRjVX �`vHbmH7�i�b2 E- � MQp2H HvbQbQK�H bmH7�i�b2X CQm`M�H Q7
"BQHQ;B+�H *?2KBbi`v- k33U9kV- jyyRN@jyyk3X

(R33) qBHbQM- oX �X- :�HH�;?2`- CX hX- J2``v- *X GX UkyykVX >2T�`�M bmH7�i2 k@P@
bmH7Qi`�Mb72`�b2 U>bkbiV �M/ KQmb2 /2p2HQTK2MiX :Hv+Q+QMDm;�i2 DQm`M�H-
RNU9@8V- j9d@j89X

(R3N) qBHbQM- SX CX- JQ``Bb- *X SX- �MbQM- .X aX- P++?BQ/Q`Q- hX- "B2HB+FB- CX-
*H2K2Mib- SX _X- >QTrQQ/- CX CX URNNyVX >mMi2` bvM/`QK2, BbQH�iBQM Q7 �M
B/m`QM�i2@k@bmH7�i�b2 +.L� +HQM2 �M/ �M�HvbBb Q7 T�iB2Mi .L�X S`Q+22/BM;b
Q7 i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b- 3dUkRV- 38jR@38j8X

(RNy) qBHFBMbQM- 6X GX- >QHH2v- _X CX- G�M;7Q`/@aKBi?- EX CX- "�/`BM�i?- aX- GB�Q-
�X- G�M;7Q`/@aKBi?- �X- J2``v- *X GX UkyRkVX L2m`QT�i?QHQ;v BM KQmb2
KQ/2Hb Q7 Km+QTQHvb�++?�`B/QbBb ivT2 A- AAA� �M/ AAA"X SHQa QM2- dU9V-
2j8d3dX

(RNR) qBHbQM- aX- >�b?�KBv�M- aX- *H�`F2- GX- a�7iB;- SX- JQ`i- CX- .2DB+�- oX JX-
"`ƺKK2- .X UkyyNVX :Hv+Qb�KBMQ;Hv+�M@K2/B�i2/ HQbb Q7 +�i?2TbBM E +QH@
H�;2MQHviB+ �+iBpBiv BM JSa A +QMi`B#mi2b iQ Qbi2Q+H�bi �M/ ;`Qri? TH�i2
�#MQ`K�HBiB2bXƘh?2 �K2`B+�M DQm`M�H Q7 T�i?QHQ;v-ƘRd8U8V- ky8j@kyekX

(RNk) qm- *X- P`Qx+Q- *X- "Qv2`- CX- G2;HBb2- JX- :QQ/�H2- CX- "�i�HQp- aX- >Q/;2-
*XGX- >��b2- CX- C�M2b- CX- >mbb- CXqX- am- �XAX UkyyNV "BQ:Sa, �M 2ti2M@
bB#H2 �M/ +mbiQKBx�#H2 TQ`i�H 7Q` [m2`vBM; �M/ Q`;�MBxBM; ;2M2 �MMQi�iBQM
`2bQm`+2bX :2MQK2 "BQHQ;vX RyURRVX

(RNj) u�M�;Bb?Bi�- JX- >�b+�HH- oX *X URNNkVX *2HH bm`7�+2 ?2T�`�M bmH7�i2 T`Qi2Q@
;Hv+�MbX CX "BQHX

(RN9) w�B/B- JX UkyydVX aF2H2i�H `2KQ/2HBM; BM ?2�Hi? �M/ /Bb2�b2X L�im`2 K2/B@
+BM2- RjUdV- dNRX

(RN8) wm#2`- wX- Cm`2+F�- �X- E`QH@w/2+?HBFB2rB+x- �X- _Qx/xvMbF�@arB�iFQrbF�-
�X- hvHFB@axvK�MbF�- �X UkyR9VX "QM2 K2i�#QHBbK BM T�iB2Mib rBi? Km+Q@
TQHvb�++?�`B/QbBb ivT2 AAXƘ_2mK�iQHQ;B�-Ƙ8kUeV- j89X
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3 �TT2M/Bt

3XR 1aA@Ja@aT2Fi`2M /2` �J�*@K�`FB2`i2M .Bb�++?�`B@
/2

�##BH/mM; 8k, 1aA@Ja@aT2Fi`2M /2b :k�y@�J�*X .�`;2bi2HHi Bbi /�b J�bb2MbT2F@
i`mK /2b �J�*@K�`FB2`i2M :k�y@1/mFibX U�V :2b�KibT2Fi`mK- U"V �mbb+?MBii :k�y
U`QiV mM/ J2i?Q/2M@#2/BM;i2 .2bmH7�iB2`mM; /2b :k�y U#H�mVX U*V �mbb+?MBiip2`;`ƺĽ2@
`mM; AbQiQT2MKmbi2` :k�yX
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�##BH/mM; 8j, 1aA@Ja@aT2Fi`mK :k�y M�+? `�`bF@lKb�ixX U�V :2b�KibT2Fi`mK
M�+? lKb�ix /2b �J�*@K�`FB2`i2M :k�y KBi `�_aEX oQHHbi M/B;2` lKb�ix /2b 1/mFib
/m`+? 1HBKBMB2`mM; /2` k@P@amH7�i;`mTT2X U"V �mbb+?MBiip2`;`ƺĽ2`mM;X
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�##BH/mM; 89, 1aA@Ja@aT2Fi`mK :k�y M�+? lKb�ix KBi qh@h`BiQbQK2MX U�V
:2b�KibT2Fi`mKX U"V �mbb+?MBiip2`;`ƺĽ2`mM;X
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�##BH/mM; 88, 1aA@Ja@aT2Fi`mK /2b :kay@�J�*X U�V :2b�KibT2Fi`mK /2b
�J�*@K�`FB2`i2M :kayX U"V �mbb+?MBiip2`;`ƺĽ2`mM;X
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3Xk �#FɃ`xmM;bp2`x2B+?MBb

� �KT2`2
�##X �##BH/mM;

�+ �+2i�i
�: �`#2Bib;`mTT2
�a �KBMQb m`2
#T "�b2MT��`2

"a� _BM/2`b2`mK�H#mKBM
#xrX #2xB2?mM;br2Bb2

ê* :`�/ *2HbBmb
+ +2MiB

+.L� +QTv .L�
/6Ea /B�HvbB2`i2b- ?Bix2BM�FiBpB2`i2b 6Ea
/>2P /2biBHHB2`i2b q�bb2`
.L� .2bQtv`B#QMmFH2BMb m`2
.hh .Bi?BQi?`2BiQH

ϵ 1tiBMFiBQMbFQ2{xB2Mi U1TbBHQMV
1* 1MxvKFH�bb2 U1MxvK2 *H�bbV
1_ 2M/QTH�bK�iBb+?2b _2iBFmHmK

2i �HX- mM/ �M/2`2 U2i �HBBV
1iP�+ 1i?vH�+2i�i

6Ea 7ƺi�H2b E2H#2`b2`mK
6_1h 6HmQ`2bx2Mx@_2bQM�Mx2M2`;B2i`�Mb72`

; :`�KK
:�H :�H�FiQb2
;;7X ;2;2#2M7�HHb

? aimM/2
>1S1a 9@Uk@>v/`Qtv2i?vHV@TBT2`�xBM@R@1i?�MbmH7QMb m`2
>Bb@h�; SQHv?BbiB/BM@J�`FB2`mM; 2BM2b S`Qi2BMb

>SG* >B;? S2`7Q`K�M+2 GB[mB/ *?`QK�iQ;`�T?v
>_S >Q`b2 _�/Bb? S2`QtB/�b2
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>X b�TB2Mb >QKQ b�TB2Mb
E# EBHQ#�b2MT��`2

F.� EBHQ/�HiQM
EQMxX EQMx2Mi`�iBQM

H GBi2`
Ga. GvbQbQK�H2 aT2B+?2`2`F`�MFmM;

J JQH�`
K KBHB

Ja J�bb2MbT2Fi`QFQTB2
KBM JBMmi2M

JSP Jv2HQT2`QtB/�b2
K_L� K2bb2M;2` _L�

Jq JQH2FmH�`;2rB+?i UJQH2+mH�` q2B;?iV
µ KBF`Q
M M�MQ

L*"A L�iBQM�H *2Mi2` 7Q` "BQi2+?MQHQ;v AM7Q`K�iBQM
S�:1 SQHv�+`vH�KB/@:2H2H2Fi`QT?Q`2b2

S"a S?QbT?�i@;2Tmz2`i2 EQ+?b�HxHƺbmM;
S*_ SQHvK2`�b2@E2ii2M@_2�FiBQM

T7m TH�[m2 7Q`KBM; mMBib
T> TQM/mb >v/`Q;2MBB

_L� _B#QMmFH2BMb m`2
_L�B _L�@BMi2`72`2M+2

`TK lK/`2?mM;2M T`Q JBMmi2 U`QmM/b T2` KBMmi2V
_h _�mKi2KT2`�im`
ρ .B+?i2 U`?QV
bX bB2?2

a.a L�i`BmK/Q/2+vHbmH7�i
b2F a2FmM/2M
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aS aB;M�HT2TiB/
i w2Bi

h�#X h�#2HH2
h"a h_Aa@;2Tmz2`i2 EQ+?b�HxHƺbmM;
h*� h`B+?HQ`2bbB;b m`2

h1J1. L-L-LǶ-LǶ@h 2i`�K2i?vH2i?vH2M/B�KBM
h:L h`�Mb@:QH;B@L2ixr2`F
h_Aa h_Aa@U?v/`QtvK2i?vHV@�KBMQK2i?�M

l 1BM?2Bi UmMBiV
ɃXLX Ƀ#2` L�+?i
lo mHi`�pBQH2ii

o oQHi
pfp oQHmK2M xm oQHmK2M
p;HX p2`;H2B+?2
rfp :2rB+?i xm oQHmK2M
xX"X xmK "2BbTB2H

*?2KBb+?2 1H2K2Mi2 rm`/2M KBi "m+?bi�#2M 2MibT`2+?2M/ /2K S2`BQ/2Mbv@
bi2K �#;2FɃ`xiX .B2 �KBMQb m`2M rm`/2M 2Mir2/2` BK .`2B@ Q/2` 1BM#m+?@
bi�#2M+Q/2 �M;2;2#2MX "2B 2BMB;2M "2;`Bz2M rm`/2M /B2 2M;HBb+?2M 6�+?i2`@
KBMB p2`r2M/2i- r2BH �m+? BM /2` /2mib+?bT`�+?B;2M 6�+?HBi2`�im` 2BM2 ɂ#2`@
b2ixmM; /B2b2` "2;`Bz2 mMɃ#HB+? mM/ mMxm`2B+?2M/ BbiX .B2b2 bBM/ BK h2ti
Fm`bBp ?2`pQ`;2?Q#2MX
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�##BH/mM;bp2`x2B+?MBb

R h`�MbTQ`ir2;2 BM 2mF�`vQiBb+?2M w2HH2M X X X X X X X X X X X X X N
k 6:1@EQMp2`iB2`mM;bKQ/2HH X X X X X X X X X X X X X X X X X X X Rj
j h`�MbbmH7�iB2`mM;b@1HBKBMB2`mM;b@J2+?�MBbKmb /2` amH7�i2bi2`@

?v/`QHvb2 /m`+? amH7�i�b2M X X X X X X X X X X X X X X X X X X X X R9
9 JQH2FmH�`2 mM/ x2HHmH `2 *?�`�Fi2`BbB2`mM; /2` �`vHbmH7�i�b2 E R8
8 :HvFQb�KBMQ;HvF�M@ai`mFim` X X X X X X X X X X X X X X X X X X X Rd
e *?QM/`QBiBMbmH7�i@ mM/ >2T�`�MbmH7�i@avMi?2b2 X X X X X X X X RN
d >2T�`�MbmH7�i@.2;`�/�iBQM X X X X X X X X X X X X X X X X X X X X kR
3 1BM;2b2ixi2 :`ƺĽ2Mbi�M/�`/b 7Ƀ` /B2 1H2Fi`QT?Q`2b2 X X X X X X 99
N o2`bm+?b�m7#�m 2BM2` .`2BTmMFi@"B2;2i2bi �M�Hvb2 X X X X X X X 8k
Ry a+?2K�iBb+?2` �m7#�m 2BM2b q2bi2`M@"HQib X X X X X X X X X X X eN
RR h`BiQbQK2M@�M`2B+?2`mM; X X X X X X X X X X X X X X X X X X X X X d8
Rk J2+?�MBbKmb /2` a�++?�`B/@J�`FB2`mM; /m`+? k@�KBMQ�+`B/QM 3R
Rj 1`x2m;mM; /2b �`bF@J�mbKQ/2HHb X X X X X X X X X X X X X X X X 3e
R9 o�HB/B2`mM; /2b �`bF@EPb mM/ �`bF@1tT`2bbBQMbH2p2H X X X X X 3d
R8 G�+w@_2TQ`i2`;2M xm` .�`bi2HHmM; /2` �`bF@1tT`2bbBQM X X X X 33
Re o�HB/B2`mM; /2b �`bF@EPb �m7 :2r2#2?QKQ;2M�i2M X X X X X X 3N
Rd o�HB/B2`mM; /2b �`bF@EPb �m7 h`BiQbQK2M X X X X X X X X X X X Ny
R3 J�F`QbFQTBb+?2 �mz HHB;F2Bi2M /2` �`bF@EP@wm+?i X X X X X X NR
RN _2;mH�iBQM mM/ �FiBpBi i HvbQbQK�H2` S`Qi2BM2 BM �`bF@EP@

J mb2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nk
ky S�i?QHQ;Bb+?2 "27mM/2 BM /2` �`bF@EP@LB2`2 UGB+?iKBF`QbFQTB2V N9
kR S�i?QHQ;Bb+?2 "27mM/2 BM �`bF@EP@LB2`2 U1H2Fi`QM2MKBF`Q@

bFQTB2V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N8
kk 1M/Q@HvbQbQK�H2b avbi2K BM /2` �`bF@EP@LB2`2 X X X X X X X X Ne
kj 1M/Q@HvbQbQK�H2b avbi2K BM /2` �`bF@EP@G2#2` X X X X X X X X Nd
k9 L2m`QM�H2b avbi2K BK �`bF@J�mbKQ/2HH U/`2B JQM�i2V X X X X N3
k8 L2m`QM�H2b avbi2K BK �`bF@J�mbKQ/2HH UxrƺH7 JQM�i2V X X X NN
ke Sm`FBMD2@w2HHTQTmH�iBQM BM �`bF@EP@hB2`2M X X X X X X X X X X RyR
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kd �FFmKmH�iBQM pQM �miQ~mQ`2bx2Mi2K J�i2`B�H BK �`bF@EP@
>B`M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ryk

k3 JQiQ`Bb+?2 6 ?B;F2Bi2M mM/ �FiBpBi ibT`Q}H X X X X X X X X X X Ryj
kN JQ``Bb@q�bb2`H�#v`BMi? X X X X X X X X X X X X X X X X X X X X X X Ry9
jy �M;bip2`?�Hi2M mM/ bQxB�H2 AMi2`�FiBQM2M /2` �`bF@EP@hB2`2 X Ry8
jR �m;2MKQ`T?QHQ;B2 /2b �`bF@J�mbKQ/2HHb X X X X X X X X X X X Rye
jk 1`?ƺ?i2 i`�#2FmH `2 EMQ+?2M/B+?i2 BK �`bF@J�mbKQ/2HH X X X Ry3
jj w2HHmH `2 >BbiQKQ`T?QK2i`B2 BM /2` �`bF@J�mb X X X X X X X X X RyN
j9 *QKTmi2`iQKQ;`�T?Bb+?2@�M�Hvb2 /2b 62Km`FMQ+?2Mb BK �`bF@

J�mbKQ/2HH X X X X X X X X X X X X X X X X X X X X X X X X X X X X RRy
j8 hQHmB/BM#H�m@6 `#mM; /2` EMQ+?2MK�i`Bt X X X X X X X X X X X RRR
je EMQ`T2HK�bb2 /2b �`bF@J�mbKQ/2HHb X X X X X X X X X X X X X X RRk
jd J2+?�MBb+?2 EMQ+?2M#2H�bimM; /2b 62Km`FMQ+?2Mb X X X X X X RRj
j3 �_aE@S`Q/mFiBQM mM/ TL*a@�FiBpBi ib�bb�v X X X X X X X X X RR9
jN �H+B�M#H�m@6 `#mM; �M >B`M mM/ LB2`2 X X X X X X X X X X X X X RRe
9y .JJ"@�bb�v M�+? :�:@1ti`�FiBQM �mb :2r2#2?QKQ;2M�i2M RRd
9R :�:@�mbb+?2B/mM; BK l`BM pQM �`bF@EP@J mb2M X X X X X X RRN
9k G*fJa@Zm�MiB}xB2`mM; /2` :�:@aT2B+?2`K2M;2 BM �`bF@EP@

:2r2#2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rky
9j amH7�iB2`mM;bKmbi2` BbQHB2`i2` :�:b BK �`bF@J�mbKQ/2HH X X X RkR
99 :_AG@G*fJa@�M�Hvb2 /2` ai�M/�`/b :kay mM/ :k�y X X X X Rkj
98 L_1@�M�Hvb2 BbQHB2`i2` :�:b �mb �`bF@EP@>B`M X X X X X X X Rk9
9e L_1@�M�Hvb2 BbQHB2`i2` :�:b �mb �`bF@EP@J mb2M X X X X X X Rk9
9d aT2B+?2`K�i2`B�H@o2`/�m KBi `�_aE X X X X X X X X X X X X X X Rke
93 _S@>SG*@*?`QK�iQ;`�KK �J�*@K�`FB2`i2` .Bb�++?�`B/2 X Rk3
9N _S@>SG* *?`QK�iQ;`�KK M�+? `�_aE@lKb�ix /2` .Bb�+@

+?�`B/2 :k�y mM/ :kay X X X X X X X X X X X X X X X X X X X X X Rjy
8y lKb�ix pQM :k�y@�J�* KBi h`BiQbQK2M X X X X X X X X X X X Rjk
8R lKb�ix pQM :kay@�J�* KBi h`BiQbQK2M X X X X X X X X X X X Rjj
8k 1aA@Ja@aT2Fi`2M /2b :k�y@�J�* X X X X X X X X X X X X X X X R3R
8j 1aA@Ja@aT2Fi`mK :k�y M�+? `�`bF@lKb�ixX X X X X X X X X X R3k
89 1aA@Ja@aT2Fi`mK :k�y M�+? lKb�ix KBi qh@h`BiQbQK2M X X R3j
88 1aA@Ja@aT2Fi`mK /2b :kay@�J�* X X X X X X X X X X X X X X R39
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h�#2HH2Mp2`x2B+?MBb
R ɂ#2`bB+?i �HH2` #Bb?2` #2F�MMi2M ?mK�M2M amH7�i�b2MX X X X X X RR
k Jƺ;HB+?2 "2i2BHB;mM; mM/ avKTiQK2 BK 6�HH HvbQbQK�H2` aT2B@

+?2`2`F`�MFmM;2MX X X X X X X X X X X X X X X X X X X X X X X X X kj
j ɂ#2`bB+?i �HH2` #Bb?2` #2F�MMi2` :2M/272Fi2 mM/ /2M /�`�mb

`2bmHiB2`2M/2M JmFQTQHvb�++?�`B/Qb2M UKQ/X M�+? Jm2Mx2`-
kyRRVX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9

9 wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b UoQHX k8µGVX X X X 8j
8 S`Q;`�KK xm` �KTHB}F�iBQM 2BM2b .L�@�#b+?MBiib BK h?2`@

KQ+v+H2`X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 89
e S`Q;`�KK xm` �KTHB}F�iBQM r ?`2M/ 2BM2` Jmi�;2M2b2X X X X 88
d wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b UoQHX k8 µGVX X X X 8e
3 S`Q;`�KK xm` �KTHB}F�iBQM 2BM2b .L�@�#b+?MBiib BK h?2`@

KQ+v+H2`X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8e
N wmb�KK2Mb2ixmM; /2b J�bi2`KBt 7Ƀ` [S*_ U8yµGVX X X X X X 8d
Ry +.L�@avMi?2b2 Ba+`BTi S`Q;`�KK U"BQ_�/VX X X X X X X X X X X ek
RR wmb�KK2Mb2ixmM; /2b S*_@_2�FiBQMbim#2b xm` 1ti`�FiBQM

;2MQKBb+?2` .L�X X X X X X X X X X X X X X X X X X X X X X X X X ej
Rk wmb�KK2Mb2ixmM; /2 S*_ xm` �`bF@:2MQivTBbB2`mM;X X X X X X e9
Rj �KTHB}F�iBQM /2` S*_@S`Q/mFi2 7Ƀ` /B2 �`bF@:2MQivTBbB2`mM;X e9
R9 wmb�KK2Mb2ixmM; pQM a�KK2H@ mM/ h`2MM;2H 7Ƀ` a.a@S�:1X e3
R8 *?`QK�iQ;`�T?B2T`Q;`�KK xm` �m7i`2MMmM; �J�*@K�`FB2`i2`

a�++?�`B/2X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3k
Re G�m7p2`?�Hi2M /2` wm+F2`bi�M/�`/bX X X X X X X X X X X X X X X X Rkk
Rd _2i2MiBQMbpQHmK2M (KG) mM/ lo@�#bQ`TiBQM (K�l) �J�*@

K�`FB2`i2` .Bb�++?�`B/2 :k�yf:kay URyy MKQHV M�+? *R3
_S@>SG*X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rkd
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wmM +?bi Kƺ+?i2 B+? KB+? #2B K2BM2K .QFiQ`p�i2` >2``M S`Q7X .`X h?QK�b
.B2`Fb #2/�MF2MX 1` ;�# KB` /B2 Jƺ;HB+?F2Bi mM/ /�b o2`i`�m2M �M /2K
bT�MM2M/2M rBbb2Mb+?�7iHB+?2M S`QD2Fi �`#2Bi2M xm FƺMM2M mM/ K2BM2 .Bb@
b2`i�iBQM BM /2` �`#2Bib;`mTT2 "BQ+?2KB2 A �Mxm72`iB;2M xm /Ƀ`72MX S`Q7X .`X
hQ`#2M GɃ#F2 Kƺ+?i2 B+? M2#2M /2` 7�+?HB+?2M lMi2`biɃixmM;- 7Ƀ` /B2 bi2iB;2
"2`2Bib+?�7i r ?`2M/ K2BM2b ;2b�Ki2M aim/BmKb mM/ /2M U�m+? K�H H�mi2`
r2`/2M/2MV .BbFmbbBQM /�MF2MX 6`�m S`Q7X .`X :�#`B2H2 6Bb+?2` pQM JQHH�`/
/�MF2 B+? ?2`xHB+?bi 7Ƀ` /B2 ɂ#2`M�?K2 /2b wr2Bi;mi�+?i2MbX J2BM2M "Ƀ`Q@
FQHH2;2MfBMM2M "Dƺ`M EQr�H2rbFB- �`M2 GBM?Q`bi- G2MM�`i EQ`7 mM/ >2BF2
qQH7 7Ƀ` /B2 :2/mH/ KBi KB` mM/ /�b �m7;2#`�+?i2 .m`+??�Hi2p2`Kƺ;2M5 1BM
#2bQM/2`b ;`QĽ2` .�MF ;2?i �M *?`BbiB�M "QHHK�MM mM/ hBKQ J2v2` 7Ƀ` �HH2
ǴrBbb2Mb+?�7iHB+?@`2H2p�Mi2MǴ :2bT` +?2 r ?`2M/ mMb2`2` E�z22`mM/2MX J�B@
"`Bii mM/ E2`biBM �Hb `2+?i2 >�M/ BK G�#Q` bQrB2 /2` G�M/F�`i2 BK EQT7-
rQ r�b xm }M/2M Bbi5 .`X J�`Fmb .�KK2 7Ƀ` /�b Qz2M2 P?` bQrB2 /B2 b+?ƺM2
w2Bi BK EB2H2` G�#Q`X 6`�m S`Q7X .`X GɃHHK�MM@_�m+? 7Ƀ` /B2 ɂ#2`M�?K2 /2`
HB+?i@ mM/ 2H2Fi`QM2MKBF`QbFQTBb+?2M lMi2`bm+?mM;2M /2` �`bF@J�mb bQrB2
/B2 7�+?HB+?2 EQKT2i2Mx #2B /2` 1BMQ`/MmM; /2` 1`;2#MBbb2X "�biB�M _�KKb
7Ƀ` /B2 .m`+?7Ƀ?`mM; 2bb2MiB2HH2` 1tT2`BK2Mi2 r ?`2M/ b2BM2b �m72Mi?�Hib BM
a�M .B2;QX P?M2 /B2b2 7mM/�K2Mi�H2M 1`;2#MBbb2 r `2 /B2 ?B2` pQ`HB2;2M/2
�`#2Bi MB+?i Kƺ;HB+? ;2r2b2MX .`X S`�/22T *?QT`� 7Ƀ` /B2 avMi?2b2 /2` BM
/B2b2` �`#2Bi 2BM;2b2ixi2M am#bi`�i2X .`X aiBDM ai`QQ#`�M/ib 7Ƀ` /B2 "2i`2m@
mM; /2` o2`?�Hi2Mbi2bibX S`Q7X .`X h?Q`bi2M a+?BMF2 mM/ .`X �MF2 C2b+?F2
7Ƀ` /B2 .m`+?7Ƀ?`mM; /2` bF2H2ii�H2M �M�Hvb2M �M /2` �`bF@J�mbX S`Q7X .`X
l/Q "�`ib+? 7Ƀ` /B2 �M�Hvb2 /2` �`bF@_2iBM�X .2M JBi�`#2Bi2`M BM /2` x2M@
i`�H2M hB2`?�HimM; /2` lMBp2`bBi i "B2H272H/- #2bQM/2`b *?`BbiB�M2 :`2#2 mM/
J�`BQM EMm}MF2- 7Ƀ` /B2 "2i`2mmM; /2` �`bF@J�mbxm+?iX 1BM .�MF 2#2M7�HHb
�M �HH2 MB+?i T2`bƺMHB+? ;2M�MMi2M EQHH2;BMM2M mM/ EQHH2;2M /2` "BQ+?2KB2
A- AAA mM/ AoX
*?`BbiBM� ♥ 7Ƀ` /2BM2 lMi2`biɃixmM; mM/ mMb2`2 ;2K2BMb�K2 w2BiX
.B2b2 �`#2Bi rB/K2 B+? K2BM2M 1Hi2`M *?`BbiBM2 mM/ q�H/2K�`X





a2H#bibi M/B;F2Bib2`FH `mM;
1`FH `mM; ;2K Ľ Ȝ3 �#bX R /2` _�?K2MT`QKQiBQMbQ`/MmM; /2`
lMBp2`bBi i "B2H272H/

.B2 pQ`HB2;2M/2 �`#2Bi rm`/2 BM /2` w2Bi pQM .2x2K#2` kyR9 #Bb CmMB kyR3
BM /2` �`#2Bib;`mTT2 "BQ+?2KB2 A �M /2` 6�FmHi i 7Ƀ` *?2KB2 /2` lMBp2`bB@
i i "B2H272H/ mMi2` /2` rBbb2Mb+?�7iHB+?2M �MH2BimM; pQM S`Q7X .`X h?QK�b
.B2`Fb �M;272`iB;iX

>B2`KBi 2`FH `2 B+?- /�bb KB` /B2 ;2;2Mr `iB;2 S`QKQiBQMbQ`/MmM; /2` 6�@
FmHi i 7Ƀ` *?2KB2 /2` lMBp2`bBi i "B2H272H/ pQK yRXydXkyRR #2F�MMi BbiX

>B2`KBi p2`bB+?2`2 B+?- /�bb B+? /B2 pQ`HB2;2M/2 .Bbb2`i�iBQM Q?M2 7`2K/2 >BH72
b2H#bibi M/B; p2`7�bbi mM/ Mm` /B2 �M;2;2#2M2M Zm2HH2M mM/ >BH7bKBii2H p2`@
r2M/2i ?�#2X qƺ`iHB+? Q/2` /2K aBMM M�+? �mb q2`F2M 2MiMQKK2M2 ai2HH2M
bBM/ mMi2` �M;�#2 /2` Zm2HH2M F2MMiHB+? ;2K�+?iX

A+? #2bi iB;2- /�bb .`Bii2 r2/2` mMKBii2H#�` MQ+? KBii2H#�` ;2H/r2`i2 G2B@
bimM;2M pQM KB` 7Ƀ` o2`KBiiHmM;bi iB;F2Bi2M Q/2` 7Ƀ` �`#2Bi2M 2`?�Hi2M ?�@
#2M- /B2 BK wmb�KK2M?�M; KBi /2K AM?�Hi /2` pQ`;2H2;i2M .Bbb2`i�iBQM bi2@
?2MX

.B2 pQ`HB2;2M/2 .Bbb2`i�iBQM rm`/2 MQ+? MB+?i �Hb S`Ƀ7mM;b�`#2Bi 7Ƀ` 2BM2
bi��iHB+?2 Q/2` �M/2`2 rBbb2Mb+?�7iHB+?2 S`Ƀ7mM; 2BM;2`2B+?i mM/ r2/2` BM
/2` ;2;2Mr `iB;2M MQ+? BM 2BM2` �M/2`2M 6�bbmM; #2B 2BM2` �M/2`2M >Q+?@
b+?mH2 �Hb .Bbb2`i�iBQM pQ`;2H2;iX

"B2H272H/- /2M

*?`BbiQ7 h`�#bxQ
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