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LCR�7&G�Ø'4H? Õ ;<QFB P8Ô LCR�7�BDL P QC=�ÓHES;<Q 7:B � ÔuP Ed7 à�? Õ Ó�9>7&; Ô ;<4mÚ87:BDL P ESB ÔuP 9<9 P ß Ô 7F7:G0��?8QC=
BDLDES?)LD7F6r;>7:B�?84HG+LDES?8G�7 ÔuP E�BDÓ¬7:QFKH9<?)LC;>Ú87�EC7:?8B P 4HBFÝ���4lLCR�7 P LCR�7FERH?84HG+B P QF?89<9>7:G
9<;<×�KH;<GH;>L\Ø P E�4 P ;<BD7�LDES?8G�7FESB ��K�Ø¶?84HGJBD7:9<9�?8BCBD7FLCB(L P ;<4mÚ87:BDL(QF?8BCRÙ4 P L(4�7F7:G�7:G
ÔuP E�Q P 4HBCK Õ ÓHLC; P 4 P E�L P5Õ 7F7FL�QF?8BCR+4�7F7:GHBd;<4lKH4 ÔuP EC7:BD7F7:4+BC;>LCKH?)LC; P 4HBFÝFÞ Õ ?)6r;<4�7
LCRH?)LA?í9<KHQC=�ØÛEC7FLC?8;<9´;<4mÚ87:BDL P ESB ß R P RH?8B ß P 4 LCR�7â4H?)LC; P 4H?89´9 P LDLD7FECØ Õ ;>6rRmL
ß ?84mL�L P ��K�Ø!BDL P QC='B P E�LCRH?)LÜ?84 ;<4HBCK�ES?84HQ 7âQ PrÕ Ó�?84mØORH?8BAL P BD7:9<9�BCRH?)EC7:B
? Ô LD7FE.? Õ ? > P E.GH? Õ ?)6r;<4�6Ö7FÚ87:4mL�L P Q PrÕ Ó¬7:4HBC?)LD7�QF9<;>7:4mLCB ÔuP E.BCK"W¬7FEC7:G¶9 P BCBD7:BFÝ
Þ�4HGH;>Ú';<GHKH?89H9<;<×�KH;<GH;>L\Ø�BCR P QC='B�LCRH?)L P QFQFK�E(;<4HG�7FÓ¬7:4HG�7:4mLC9>Ø P8Ô LCR�7lBDL P QC=¶ÓHES;<Q 7
G�Ø'4H? Õ ;<QFB`;<4HGHKHQ 7&BDL P QSRH?8BDLC;<Q�QSRH?84�687:B;<4 Õ ?)EC=87FL�9<;<×�KH;<GH;>L\Ø8ÝF35B�?(LCR�7 P EC7FLC;<QF?89
EC7 Ô 7FEC7:4HQ 75BD7FECÚ87:B ÔuP E´7 à�? Õ Ó�9>75@&ES;<QFBCB P 4�?84HGSG(7:4H?8KH9>LU1 ��3�3�385 ÝHá(R�7�?8K�LCR P ESB
Õ�P G�7:9.7 à'Ó�9<;<QF;>LC9>ØO;<4HGH;>Ú';<GHKH?89´9<;<×�KH;<GH;>L\Ø!BCR P QC='B�L P ;<4mÚ87:BDL P ESB¶;<4 ? Õ ?)EC=87FL
ÔuP E+G�7 Ô ?8KH9>LC?���9>7 � P 4HGHB�?84HGÛ;<4mÚ87:BDLC;>6r?)LD7 P ÓHLC; Õ ?89£9<;<×�KH;<GH?)LC; P 4íBDLDES?)LD7F6r;>7:B+; Ô
Õ ?)EC=87FL�9<;<×�KH;<GH;>L\ØÜ;<B.BDL P QSRH?8BDLC;<Q+;<4 ?ALDEC7F7+BD7FLCK�ÓÛÝ
%�E PrÕ ?84J7 Õ Ó�;>ES;<QF?89�Ó¬7FESBDÓ¬7:Q LC;>Ú87 P 4�7lQF?84ÙBDLC?)LD7lLCRH?)L�?�68E P ß ;<4�6 �HES?84HQSR

P8Ô 9<;>LD7FES?)LCK�EC75ÓHE P Ú';<G�7:B´7 Õ Ó�;>ES;<QF?89�7FÚ';<G�7:4HQ 7�LCRH?)L Õ ?)EC=87FL(9<;<×�KH;<GH;>L\ØA7 à�RH;$��;>LCB
?84�;<4mLDES?8GH?:Ø�� +\BCRH?)Ó¬7:G P E´? A�+\BCRH?)Ó¬7:G�Ó�?)LDLD7FES4¶BDLC?���9>7 P Ú87FE�LC; Õ 78Ý�3 EC7FÚ';>7 ß
P8Ô EC7:9<?)LD7:G¶9<;>LD7FES?)LCK�EC75QF?84S�¬7 ÔuP KH4HG¶;<4T6 P K�6rR�7:4 P K�E�?84HG ( RH?8BDLDES; 1;�<�<�< 5 P E
G�?84H?89<G P 1 ��3�3�385 Ý % P EA?ÙGH;<BCQFKHBCBC; P 4 P8Ô ? Ô KH4HQ LC; P 4H?89 ÔuP E Õ LCRH?)LÖ;<B+?���9>7ÜL P
EC7FÓHE P GHKHQ 75?84 ;<4mLDES?8GH?:Ø�� +\BCRH?)Ó¬75Ó�?)LDLD7FES4 BD7F7 ÔuP E.7 à�? Õ Ó�9>7�MONP 4HQSRD1 ��3�3��45 Ý
* P ß 7FÚ87FE��5LCR�7Û;<4mLDES?8GH?:Ø Ó�?)LDLD7FES4HBJQF?84�7 à'Ó�9<?8;<4 Ú)?)ES;<?)LC; P 4HBJ;<4 Õ ?)EC=87FL

9<;<×�KH;<GH;>L\Ø P 4H9>Ø�L P ?ÜQ 7FECLC?8;<4 7 à'LD7:4mL � P LCR�7FE ß ;<BD7l?ALC; Õ 7+BD7FES;>7:B P8Ô GH?8;<9>Ø�GH?)LC?
BCR P KH9<Gl4 P L�7 à�RH;$��;>Ld?84mØ+Ú)?)ES;<?)LC; P 4HBd;<4 Õ ?)EC=87FL£9<;<×�KH;<GH;>L\Ø8Ý � 7.?84H?89>Ø�)F7:GAGH?8;<9>Ø
9<; Õ ;>L P ESG�7FE2� P�P =ìGH?)LC?ÙQ P 9<9>7:Q LD7:G!?)LS; � Ý 3�3 ?'Ý Õ Ýd7FÚ87FECØìLDES?8GH;<4�6JGH?:Ø Ô E PrÕ
Ar?84�KH?)ECØ 3�� L P Mí?)ESQSR � =�� ��3�34� ÔuP EAMÙ7:GH; P 4 3@CV� ß RH;<QSRD�¬7:9 P 4�6rB+L P LCR�7
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Õ�P BDL�R�7:?:Ú';<9>Ø!LDES?8G�7:G BCRH?)EC7:B�?)L M�7:K�7FEÜMí?)EC=�L �£LCR�7 Õ ?)EC=87FLÜBD7F6 Õ 7:4mL ÔuP E
68E P ß ;<4�6âLD7:QSRH4 P 9 P 68Ø Q PrÕ Ó�?84H;>7:B�?)L�LCR�7 C57FE Õ ?84ìBDL P QC= 7 à�QSRH?84�6878Ý %;>6rK�EC7
;JBCR P ß B�?!BCQF?)LDLD7FECÓ�9 P L ÔuP E �¬7:BDL ��;<G ÓHES;<Q 7:B � ?84HG Ó¬7FESQ 7:4mLC?)687í9<;<×�KH;<GH;>L\Ø
GH;<BCQ P KH4mLCB ) ; Ô ��� 3�3�3 MÙ7:GH; P 4ÛBCRH?)EC7:B+?)EC7�B P 9<Gì;<4Û?JBC;<4�6r9>7ALDES?8G�78Ýd3�L ��ESBDL
BC;>6rRmL�;>L�;<B57FÚ';<G�7:4mL�LCRH?)LlGH?8;<9>ØÙ9<;<×�KH;<GH;>L\Ø GH;<BCQ P KH4mLCB�?)EC7�4 P LlQ P 4HBDLC?84mL P Ú87FE
LC; Õ 78Ý %HK�ECLCR�7FE Õ�P EC7�� P 4�7JQF?84 BDLC?)LD7JLCR�7 EC7:9<?)LC; P 4HBCRH;>ÓH�¬7FL ß 7F7:4 LCR�7JBDL P QC=
ÓHES;<Q 7J?84HG LCR�7ÙEC7:9<?)LC;>Ú87Ù9<;<×�KH;<GH;>L\Ø GH;<BCQ P KH4mLCB�BD7F7 Õ B�L P �¬7JLC;<4mØ8Ý ��4�7íQF?84
4 P LâEC7FÚ87:?89�?OQF9>7:?)E Ó�?)LDLD7FES4 LCRH?)L ß P KH9<G Õ�P LC;>Ú)?)LD7Û?OQ 7FECLC?8;<4 Ô KH4HQ LC; P 4H?89
ÔuP E Õ �¬7FL ß 7F7:4J?8BCBD7FL(ÓHES;<Q 7�?84HG 9<;<×�KH;<GH;>L\ØAES;<BD=�Ý0% P E�7 à�? Õ Ó�9>7��'LCR�7U��L P8Ô LCR�7
Ô KH4HQ LC; P 4âÓHE P Ó P BD7:G ;<4 %�EC7FØ ?84HG�.?)LC;>7S1 ��3�3 ; 5 6r;>Ú87:4 ��Ø

) 1 � 5 � ) Q P 4HBDL��� ; 5 1 � 5 ��� 5 B��	� ?	��� %���%���� ' � B���� %���%������! 
ÓHE P Ú';<G�7:B P 4H9>ØA? Õ�P G�7FES?)LD7�" B P8Ô 3 Ý 3�� Ý'á(R�7 ��LDLD7:G Ô KH4HQ LC; P 4Ü;<B£Ó�9 P LDLD7:G�?8B´?
G P LDLD7:Gí9<;<4�7l;<4T��6rK�EC7 ;)ÝM��4�7 Õ ?:ØÙ?)EC6rK�7+LCRH?)L P LCR�7FE�BDÓ¬7:QF;���QF?)LC; P 4HB P8Ô LCR�7
Ô KH4HQ LC; P 4 Õ ;>6rRmL@�¬7FLDLD7FE57 à'Ó�9<?8;<4 Ú)?)ES;<?)LC; P 4HB5;<4 Õ ?)EC=87FL�9<;<×�KH;<GH;>L\Ø8Ý * P ß 7FÚ87FE��
7FÚ87:4ÖQFK0��;<Q&BDÓ�9<;<4�7:B�LCRH?)L�?89<9 P ß ÔuP E�?5RH;>6rRlG�7F68EC7F7 P8Ô !�7 à�;$��;<9<;>L\Ø P8Ô LCR�7�EC7F68EC7:B+
BC; P 4+QFK�ECÚ87.QF?84A4 P L�EC7FÓHEC7:BD7:4mL�LCR�7�?)ECES?84�687 Õ 7:4mL P8Ô LCR�7�GH?)LC?�?8G�7:×�KH?)LD7:9>Ø ÔuP E
?¶EC7:?8B P 4H?���9>7A4�K Õ �¬7FE P8Ô ='4 P LCBFÝM% P E�7 à�? Õ Ó�9>7�� ÔuP E2L¶;<4mLD7FECÚ)?89<B 1��¶;<4mLD7FES; P E
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='4 P LCB 5 ß 7 P �HLC?8;<4l?�" B P8Ô 3 Ý 3 ��� ÔuP E ; 3 ;<4mLD7FECÚ)?89<BB1 <(;<4mLD7FES; P E`='4 P LCB 5 LCR�7�" B ;<B
3 Ý 3 L�Ýmá(R�7.QF?89<;$�HES?)LD7:G�BDÓ�9<;<4�7:B?)EC7.Ó�9 P LDLD7:GÜ?8B&?�GH?)EC=Ö?84HG�?P�HES;>6rRmL£B P 9<;<GA9<;<4�7
;<4���6rK�EC7 ;)Ý�� Ô Q P K�ESBD7�� P 4�7�Q P KH9<G�;<4HQ EC7:?8BD7&LCR�7&4�K Õ �¬7FE P8Ô ='4 P LCB`7 à�Q 7:BCBC;>Ú87:9>Ø
L P ; Õ ÓHE P Ú87(LCR�7?��L P8Ô LCR�7�KH4HG�7FES9>Ø';<4�65GH?)LC?8BD7FLFÝ�Þ�4�LCR�7�9<; Õ ;>L?89<9HGH?)LC?�Ó P ;<4mLCB
Õ ?:Ø �¬7ALC?)=87:4 ?8B+BDÓ�9<;<4�7Ö='4 P LCBFÝ`Þ�4 LCRH;<BlQF?8BD7ÜLCR�7�BDÓ�9<;<4�7A;<4mLD7FECÓ P 9<?)LD7:B�LCR�7
GH?)LC?ÜÓ P ;<4mLCBFÝ * P ß 7FÚ87FE���BCKHQSRí? Õ�P G�7:9d;<B�4 P L�E P ��KHBDL�Q P 4HQ 7FES4H;<4�6ÜLCR�7+LC; Õ 7
ß ;<4HG P ß P8Ô LCR�75BC? Õ Ó�9>75GH?)LC?ÖKHBD7:G ÔuP E�QF?89<;$�HES?)LC; P 4�Ýmá(R�KHB ��;>LCB´KHBD7 ß P KH9<G'�¬7
×�K�7:BDLC; P 4H?���9>7 Ô E PrÕ ?84 7:Q P 4 PrÕ ;<Q�Ó P ;<4mL P8Ô Ú';>7 ß Ý

�`È ����� 	¬ÌYÎ�Ñ����PFÌ0ÒuÑ���Ò��`Ð�ÒuÏÒWÌ����ÊÎ�Ï����
Þ�4 P K�E Õ�P G�7:9&LCR�7¶KH4HG�7FES9>Ø';<4�6 ?8BCBD7FLÖÓHES;<Q 7ÜÓHE P Q 7:BCBÖ;<B+?8BCBCK Õ 7:GÛL PíÔuP 9<9 P ß
LCR�7lBDL P QSRH?8BDLC;<QlGH;�W¬7FEC7:4mLC;<?89¬7:×�KH?)LC; P 4

� ������� � ���#" � : '  ����#" ��$&%� '*) � ���#" �,+.-�0/ 1; 5
Þ�4 P ESG�7FE(L P �¬7lBC9<;>6rRmLC9>Ø Õ�P EC7�687:4�7FES?89dQ PrÕ Ó�?)EC7:G L P %�EC7FØ 1 ��3�3�385 ß 7lEC7:9<?0à
LCR�7 ?8BCBCK Õ ÓHLC; P 4 P8Ô )F7FE P G�ES; Ô LA?84HG ;<4mLD7FEC7:BDLAES?)LD78ÝB%HK�ECLCR�7FE Õ�P EC7�� ß 7J4 P ß
?8BCBCK Õ 7íLCRH?)L ) ;<BâBDL P QSRH?8BDLC;<Q ß ;>LCR G�Ø'4H? Õ ;<QFB�6r;>Ú87:47��Ø LCR�7ìQ P 4mLC;<4�K P KHB
ÓHE P Q 7:BCB

� ) ����� 1�:�; ) 5 � : '�� 1�:�; ) 5 ��$ O� 1 �45

ß ;>LCR

��$ %��� ��$ O� �	� � : / 1 �45
3 BD7:4HBC;$��9>7�BDÓ¬7:QF;���QF?)LC; P 4 ÔuP E ) Q P KH9<GF�¬7�? Õ 7:?84"+"EC7FÚ87FESBC; P 4ÛÓHE P Q 7:BCB ß ;>LCR
?�4H?)LCK�ES?89d9 P 4�6�+"ESKH4J9>7FÚ87:9 P8Ô 9<;<×�KH;<GH;>L\Ø¶;<4 LCR�7 Õ ?)EC=87FLFÝ � 7 Ô K�ECLCR�7FE�?8BCBCK Õ 7
LCRH?)LALCR�7âÓHE P Q 7:BCBABDLC?:Ø'BÜBDLDES;<Q LC9>ØìÓ P BC;>LC;>Ú87 ÔuP E ) � 3 3 Ý&á(RH;<BlEC7:BDLDES;<Q LCBALCR�7
QSR P ;<Q 7:B ÔuP EALCR�7âÚ P 9<?)LC;<9<;>L\Ø Ô KH4HQ LC; P 4 � 1�:�; ) 5 Ý % P E�7 à�? Õ Ó�9>7 P 4�7 Õ ;>6rRmLAKHBD7
Ô KH4HQ LC; P 4HB P8Ô LCR�7lL\Ø�Ó¬7 � 1�:�; ) 5 ��
� ) Ý
G(7 ß ES;>LC;<4�6ALCR�7Ö?�� P Ú87ÖG�Ø'4H? Õ ;<QFB �HKHBC;<4�6Ü?S6�R P 9>7:BD=�Ø8+\G�7:Q PrÕ Ó P BC;>LC; P 4 ß 7

P �HLC?8;<4
� ������� � ���#" � : '  ����#" ��$ � '*) � ���#" �,+.-� 1 � 5
� ) ����� 1�:�; ) 5 � : '�� 1�:�; ) 5 � ��$ � '�� 1�:�; ) 5�� ; 5 � B ���$ � 1�� 5

ß ;>LCR ?ìL ß P +\GH; Õ 7:4HBC; P 4H?89�I´E P ß 4H;<?84 Õ�P LC; P 4 1 $ � ; �$ � 5 Ý � 7 4 P ß ?8BCBCK Õ 7
LCRH?)L + ++LCR�7Ù4�K Õ �¬7FE P8Ô BCRH?)EC7:BÜR�7:9<G-��Ø LCR�7Ù9<?)EC687J;<4mÚ87:BDL P E'+ÖG P 7:BÜ4 P L
G�7FÓ¬7:4HG P 4	�Û?84HG : P 4H9>Ø�?8B�;<4�LCR�7 Õ�P G�7:9 ß ;>LCRÜG�7FLD7FE Õ ;<4H;<BDLC;<Q.9<;<×�KH;<GH;>L\Ø8Ý8Þ�4
P K�E�BD7FLCK�ÓÛ;>L�QF?84ì?89<B P G�7FÓ¬7:4HG P 4 LCR�7�BDL P QSRH?8BDLC;<Q�9<;<×�KH;<GH;>L\Ø Ô ?8Q L P E ) Ý`á(R�7
7�W¬7:Q LCB P 4ALCR�7.LDES?8GH;<4�6�BDLDES?)LD7F68ØA?)EC7(4 P ß L ß P8ÔuP 9<G �4%;>ESBDL � + ;<B;<4"!�K�7:4HQ 7:G2��Ø
QSRH?84�687:B�;<4 �´Ý ( 7:Q P 4HGM� + Ú)?)ES;>7:B ß ;>LCRAQSRH?84�6r;<4�6l9<;<×�KH;<GH;>L\Ø8Ý)á(R�7.; Õ Ó�?8Q L P8Ô �
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P 4 + QF?84 �¬7 Õ�P G�7:9>7:G ��ØALCR�7(L ß P ��?8BC;<Q.L\Ø�Ó¬7:B P8Ô LDES?8GH;<4�6lBDLDES?)LD7F6r;>7:BFÝ"% P E�?
Ó P BC;>LC;>Ú87 Ô 7F7:G0��?8QC=¶BDLDES?)LD7F68Ø + ;<B´?84 ;<4HQ EC7:?8BC;<4�6 Ô KH4HQ LC; P 4 P8Ô � ÔuP E.?89<9 ) � ÔuP E
?ÖQ P 4mLDES?)ES;<?84 Ô 7F7:G0��?8QC=¶BDLDES?)LD7F68Ø + ;<B´?AG�7:Q EC7:?8BC;<4�6 Ô KH4HQ LC; P 4 P8Ô � ÔuP E.?89<9 ) Ý
á P QSRH?)ES?8Q LD7FES;$)F7¶LCR�7�; Õ Ó�?8Q L P8Ô ) P 4 + Q P 4HBC;<G�7FElLCR�7 ÔuP 9<9 P ß ;<4�6JBCQ 7:4H?)ES; P Ý
á(R�7 Õ�P EC7�;<9<9<;<×�KH;<GlLCR�7 Õ ?)EC=87FL�LCR�7 Ô 7 ß 7FE´BCRH?)EC7:B£LCR�7�9<?)EC687.LDES?8G�7FE ß ;<9<9�R P 9<G
GHK�7.L P 7 à'LD7FES4H?89 P E´;<4mLD7FES4H?89�EC7F6rKH9<?)LC; P 4HB �r4 P+Õ ?)LDLD7FE ß R�7FLCR�7FE�?�Ó P BC;>LC;>Ú87 P E
Q P 4mLDES?)ES;<?84 Ô 7F7:G0��?8QC=!BDLDES?)LD7F68Ø!;<B+Q P 4HBC;<G�7FEC7:G�Ýdá(R�KHB �d?JEC7:?8B P 4H?���9>7�QSR P ;<Q 7
ß P KH9<GT�¬7�?ÜG�7:Q EC7:?8BC;<4�6Ü?���B P 9<K�LD7 + +"Ú)?89<K�7 ß ;>LCRâEC7:BDÓ¬7:Q L.L P ) 1 ÔuP E�?89<9�� 5 Ý
�¬È ��������� ��Ñ8Ì0Ò������lÍ)ÒuÑR�	�lÍ0Î�ÑR�,`âÒbË ÌT��� 	¬ÌYÎ�Ñ����PFÌ0ÒuÑ���Ò��`Ð�ÒuÏÒWÌ���ÊÎ�Ï����
Þ�4OLCRH;<BÜBD7:Q LC; P 4 LCR�7J7�W¬7:Q LC;>Ú87ÙÓHES;<Q 7 ÓHE P Q 7:BCB ÔuP EÜLCR�7ÙBDL P QSRH?8BDLC;<QJ9<;<×�KH;<GH;>L\Ø
Õ�P G�7:9(;<BÜG�7FES;>Ú87:G ?84HG ?84H?89>Ø�)F7:G ;<4 G�7FLC?8;<9sÝ?6 P 4HBC;<G�7FEÜ?!B Õ�P�P LCR LDES?8GH;<4�6
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BCK0��BDLC?84mLC;<?89�? Õ�P KH4mLCB�?89>LCR P K�6rR¶LCR�75ES;<BD=�EC7 ß ?)ESG¶ÓHE P ��9>7 P8Ô LCR�7�;<4mÚ87:BDL Õ 7:4mL
Õ ;>6rRmL �¬7�ÓHE PrÕ ;<BC;<4�6�Ý:3 9 P 4�6�Ó P BC;>LC; P 4l;<4lLCR�7´ÓHE P Ó P BD7:G+9<;<×�KH;<GH;>L\Ø5G�7FES;>Ú)?)LC;>Ú87
R�7:G�687:B5?)6r?8;<4HBDL5LCR�7Ö9<;<×�KH;<GH;>L\Ø�ES;<BD= ?84HGÙ7:4H?���9>7:B5?�9<?)EC687ÖLDES?8G�7FE5L P ?8Q L�9<;>=87
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