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?�UxSdM�\]P>K]M�HxS!HJB!S�M�DQ\]ARDGS�HYOb?`UYUJV�Z�\]BRB�HJc�UYDoSd\�<�DQBRHYK]I�<>DQZ.DQI�<�?`c�UYDrBRV6BRS�DQF^BW\]P>S!\�jmUYDGB�B�eg<�DGZ�DGI�<�?�c�UJD
B�P>c�BRV6BRS�DQF^Bh\]AmSd\r<�DQBRHYK]I�F^\]A�D�eg<�DGZ�DGI�<�?�c�UJD!OGA�HxSdHYOQ?�U�OG\]F!Z.\]I�DGITSdBQ��HJS5HJB�HJI�Z>Ad?�O2SdHYOGD�?`UYF^\]BRS5HJF|e
Z.\]B�BRHYc�UJD|S�\�?`O)M�HYD2a]D!?�ITV�Z�A�DG<�HYO2S)?�c�UJD[SdA�P>BRSg=s\]ARS�M�HYI�DGB�B�HYI�SdM�D^Z�A�DGB�DGI�OQD!\�j@S�M�D^j4P>UYU�B�Z.DQO2SdARP�F�\�j
SdM>A�Db?&SdB~OG\]I�BRHY<�DGA�DQ<}M�DQARD^� HJI�OQUJP�<�HJI�KoHYI�OG\]A�ARDQOGS~\]A"HYI�OG\]F!Z>UYDGS�D|A�DQklP�HJA�DGF!DGIlS�BQ����?/=sDQ<�<>DQB�HJK]I�BG�
�;?�tTV�HJF!Z>UYDQF^DQITSd?`SdHJ\]I�BQ��?�I�<�I�\�I�OQ\6\]Z.DQAd?&SdHYI>KWZ�MTVzBRHYOQ?�U�DQITa6HYAR\]I�F^DQITSdBm\���DQARHYI�KWDGUYDGOGSdAR\]F!?�K]I�D2SdHYO
HYITS�DQARj4DGA�DGI�OQD`�qDQ?�ARS�M�klP�?�t`DQBQ�qF!?�B�BRHJa]D[Z.\/=@DGA5\]P>S)?`K]DQBG��?�I�<�B�\o\]I�8[�P�ARS�M�DQARF!\]ARD��$S�M�D|?�UJF!\]BfSEP�I6e
?ba]\]HJ<�?�c�UxV[OQARHJS�HYOb?`U�A�\]UJDQB�\�j�Z.DQ\�Z�UYDNSdM>A�\]P�K�M�\]P>S�SdM>DQB�DuBRV6BRS�DQF^B(?�I><�I�D2Sg=@\]ARtlB(Ad?�HJB�DiB�DGA�HJ\]P�B�\]Z�DGAd?&e
SdHJ\]I�?�U>k6P>DQBRS�HY\]I>B�� DGB�Z.DQOQHY?�UYUxV~ARDQUY?`SdHJI�KESd\"UYDGB�Bfe�SdM�?`IzegZ.DQAfj4DQOGS�HJI�<�HJa6HJ<�P�?�UJB�=iM�\�F�?bVhc.Di<�HYBRM�\]I�DGBRSQ�
F!?�UYHJOQHY\�P�BQ�zHYI�OG\]F!Z.DGS�DQITSb��HJF!Z>A�\]Z.DQARUJV�S�Ad?�HJI�DQ<$��<�HYBRHYITSdDGA�DQBfSdDG<��;\]AN=iM�\�F^HYK]MTSiHJI�?�ITVW=@?bVoc�DGM�?ba]D
<�Hx�$DGA�DQITS�UJV}j4AR\]F�M>\�=�SdM�D2V�=s\]P�UY<�c.DWD2XzZ�DGOGS�DQ<�S�\�?`OGS|HYI�?`I�?�BRB�P�F^DQ<�Z.DQARj4DGOGS|=s\]A�UJ<�8�LNM�DGB�D
?�I�<�F!?�ITV�\�S�M�DQA~OQ\]I�BRHY<�DGAd?`S�HY\]I>BhSdM�?`S[?�A�DWI�?&SdP�A�?�UYUxV�BRP�c�BRP�F!DG<�P>I�<�DQA|\]P>AhI�\�S�HY\]I�\�jnK]DGI�DQA�?�Uxe
HYvGDQ<rB�P�AfazHxa`?�c�HYUJHJSgV�F�?�t`D"S�M�D~Z>A�\]c�UJDQF^Bn?�<�<�ARDQB�BRDQ<�M�DGA�D�D2X6SdARDQF^DQUJVoO)M�?�UYUJDQI�K]HJI�K���HJF!Z.\]AfS)?�ITSb�;?`I�<
SdHJF!DGUJV�8

LNM�D5O)M�?�UJUYDQI>K]DmM�DQARD5HYB@S�\^<>\|S�M�Dmc.DQBRSi=sD5Ob?�IoHYI�S�M�Dmj4\]A�DGB�DGDb?�c�UJDEj4P>SdP>A�D"?�I�<WSd\[O)M�?�Ad?�O2SdDGA�HYvGD
BRS�DQZ�BES�M�?`S,FhP�BRSEc�D~Sd?�t�DGI{SdM�?&SE=iHYUJUqDGI�?�c�UJD~P�BES�\W?�O)M�HJDGa�Dhc�D2S�S�DQAEBfVzBfSdDGF!BmHJI�SdM�D~F!\]ARD~<�HJBRSd?�ITS
j4P>S�P�A�D`8�LNM>DQA�D5HJB(BRS�HYUYU$?[UY\�SsSd\|UYDQ?�A�Io?�c.\]P>SiBRP�ARa6Hxa�?`c�HYUJHJSgV!?�I�<oM�\/=�S�\|?`S�Sd?�HYIWHxSN<�DGZ�DGI�<�?�c�UxV]8�7�D
M�\]Z.DmSdM�?&SNSdM�HJBNA�DQZ.\]AfSn=iHJUYU�c�D"?[B�HJK]I�HJp�Ob?�ITSiBRS�DQZwHYIWSdM�?`Sn<�HYARDQOGS�HY\]I$8

 uI>j4\�ARSdP>I�?`SdDGUJV��]SdM�DiklP�DQBfS�j4\]A�B�HJF!Z�UJHYOGHJSgV�?�I�<|Db?`BRV|?�I>BR=sDQA�B�HYB�Z.DQAfa`?�B�Hxa]D��lc�PzS�a]DQAfV|<�HJ¡^OGP�UJS�S�\
OQ\�Fhc�?`SQ8u¢gI�S�M�HYBuA�DGZ�\]AfSb�;=@Dh?`S�S�DQF^Z>SuS�\W?�<�<>A�DQBRB,SdM>D~<�DGDQZ.DQAEHJB�B�P>DQBEARDb?�UJHYBRS�HYOQ?�UYUxV�?�I><�Sd\�HJI�B�Z>HYA�D
FhP�O)MwK]ARDb?`S�DQAiP�I�<�DGA�BfS)?�I�<>HYI�K^\�jqSdM�\]BRD5HYB�BRP�DQBG8
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½ 7�DoFhP�BRS|DGBRSd?�c�UYHJB�M�<�D2S)?�HJUYDQ<�K�DQI�DGA�HYOWARDQklP�HJA�DQF^DQITS�B^j4\]A~B�P�AfazHxa`?�c�HYUJHJSgV}?�I�<�HJS�B[B�P�czSdDQI><�DQ<
Z�AR\]Z.DQARS�HYDGBiS�M�?`SuOb?�Irc�D5<�HJA�DGOGSdUxVWHYITa�\]t�DG<{HYIwBRV6BRS�DQF¾<�DGa�DQUJ\]Z�F^DQITSdB,?�I�<wZ�A�\6OQP�ARDQF^DQITSdBG��\�A
DGUYB�D5F!?�Z�Z.DQ<oHYITS�\!?`Z�Z�UYHJOb?�c>UYD,ARDQklP�HJA�DQF^DQITS�Buc�?`B�DQ<w\]IwB�Z.DQOGHJp�O5F^HYB�BRHY\]IWARDQklP�HJA�DQF^DQITS�BQ8

½ 7�D�FhP�BfSW<�DGa�DQUJ\]Z¿I�DG=�I�DGSg=s\]A�t�?�I�<À<�HJBRSdARHYc�PzSdDQ<ÀBfV6BRSdDGF Z�AR\�Sd\6OQ\]UJBW?�I�<ÀD�X6SdDQI><ÁD�X>HJBRSfe
HJI�K!Z>A�\�S�\zOG\]UYB~Â4=iM�DGA�D[?`Z�Z�A�\�Z�A�HY?`SdDbÃNHJI{?�ITS�HYOQHJZ�?`S�HY\]Io\�j�S�M�D~OGA�DQ?`SdHJ\]I�\�j�M�HYK]M>UJVWBRP�ARa6HJa`?�c>UYD��
BRDQOQP>A�D��.?�I><rARDQUYHY?�c�UJD,HYIzj4\]A�F!?`SdHJ\]I�HJI>j4Ad?�BfSdARP�OGS�P�A�DGBQ8

½ 7�DiFhP�BRS�DGBRSd?�c�UYHJB�M!?mUYHYc>Ad?�AfV~\�j�<�DGF!\]I>BRSdA�?�c�UxVhB�\�P�I�<^A�\]c�P>BRS�Z�A�\6OQDG<�P�ARDQB�SdM�?`S�BRP�Z�Z.\]ARS�SdM>D
OG\]I�OQDGZ>Sh\`jNK]DQI>DQAd?`UYHYvGDQ<�<�DQZ.DQI�<>DQI�OGD���DQI�?�c�UYHJI�KwI�\�S�DQITSdHJA�DQUxV�SdARP�BRSg=s\]ARS�MTV�OQ\�F!Z.\]I�DGIlS�B"S�\
c.D5P�B�DG<rHJIr?`Z�Z�UYHJOb?`S�HY\]I>B@=iM�DQARD5K]A�DQ?`SdDGAiS�A�P�BfSg=@\�ARSdM>HYI�DGB�B,HJBNA�DGk6P>HYA�DG<�8

½ 7�D|FhP�BRSmp�I�<�=@?bV6B"S�\wDGI�OQ\�P�Ad?�K�D!OG\]F!F^DQAROQHY?�U�BfV6BRSdDGFÄ<�DGa�DQUY\�Z�DGA�BmSd\oc�ARHYI�KoF^\]A�D[\�j�SdM>D
K]\6\6<mA�DQBRDb?�ARO)Mh?�I><�<�D2a]DGUY\]Z�F^DQITSqA�DGB�P�UxSdB�HYITS�\iS�M�D�OQ\�F!F^DQAROQH_?`U�F!?�A�t`DGSdZ>U_?�OGD��`?�I�<mSd\i<�D2a]DQUJ\]Z
BR\]F!DnM�HJK]M�DQA�e�?�BRB�P�A�?�I�OGD,?�I><�M�HJK]M�DQA�eÅj4P�I>OGSdHJ\]I�?�UJHJSgV�OQ\]F^Z.\]I�DQITS�B�S�M�?`S@?�A�DnOQP�ARA�DGIlS�UJV^F^HYB�BRHYI�K
\]ANHJI�?�<�DGklP�?`SdD`8

½ 7�D5FhP�BRSNp�I�<w=@?bV6BnS�\^DGI�OQ\�P�Ad?�K�D"BfV6BRSdDGF¶<�DGa�DQUJ\]Z�DGA�BNSd\|HJI�OQARDb?�BRD5S�M�D5B�P�Afa6HJa`?�c�HJUYHJSgV��zBRDQOGPze
ARHJSgV]��?�I�<wA�DQUJH_?�c>HYUYHxSgV|\�jqSdM�DGHYANBRSd?�I�<�?`A�<wZ�A�\6<�P�O2SdBQ8

½ 7�D@FhP>BRS�DGBRSd?�c�UYHJB�M~?�I�<hOG\]I�B�HJBRS�DQITSdUxV~P�BRD(B�\�P�I�<hOGARV6Z>Sd\�K]Ad?�Z>M�HYOsHYI>j4A�?�BRS�A�P�O2SdP�ARDQB�j4\]A�?�P>S�M�DQI6e
S�HYOb?&SdHY\�I��`OGDQAfSdHJp�Ob?`S�D(?�P>S�M�\]ARHJSdHJDQBG��?�I><[OQ\]I>p�<�DQITSdHY?�UYHxSgV]�`?�I�<|?ba]\�HY<hHJF!Z�UJDQF^DQITS)?&SdHY\�I�B�SdM�?&S�?�ARD
HJIlS�A�HJI�B�HJOb?�UJUJV5OQ\�F!Z�AR\]F^HYB�HJc�UYD`8�LNM�HYB�HJIla�\]UJa�DQB�?�UJK]\]ARHJSdM>F!BG��B�\`j Sg=(?�ARDi<�DQBRHYK]I�BG�6?�I�<|HYF^Z�UYDGF!DGIze
Sd?`SdHJ\]I�8

½ 7�D�F~P�BRSrZ�P�ARB�P�D�F!\�A�D�=iHY<�DGB�Z�ARDb?�<�P�B�D�\�j[I�\�I�Z�A�\�Z�A�HJDGS)?`ARVÀ\]Z.DQI6egB�\�P�A�OGD�BR\�j Sg=(?`A�D�?`I�<
I�\�I�Z�A�\�Z�A�HJDGS)?`ARVWHJIlS�DQAfjÆ?�OQDGBQ��?�I�<wZ�A�\/a6HY<�D5j4\]AiF^DQO)M�?�I>HYB�F^BNj4\]ANSdARP�BRSg=s\]ARS�MTV�<�HJBRS�A�HYc>P>SdHJ\]IW\�j
OG\z<�D`��HJI�OQUJP�<�HJI�K!AR\]c�P�BfSEF^\]c�HJUYD5OQ\6<�D5� B�\!SdM�?`SuDGa�DQI{S�M�\]P�K]M�HJSuF�?bVoc.D�j4A�DGDQUxV�?`OQklP�HYARDQ<��
HxSNHYBiI�D2a]DQAfSdM�DGUYDGB�Bu=iHxSdMoM�HJK]MoZ�A�\]c�?�c�HYUJHJSgV^K]DGI6P>HYI�D"?�I�<wP�ITS)?`F!Z.DQARDQ<�8

½ 7�D,FhP>BRS(DGBRSd?�c�UYHJB�MW?"OQ\]UJUYDGOGSdHJ\]I^\�j�\]Z.DQIzeÅBRV6BRS�DQFÇ?�A�O)M�HxSdDGOGSdP>Ad?�U.OQ\]F^Z.\]I�DQITS�B@SdM�?&S(?�ARD,OG\]F|e
Z�?&SdHYc>UYD5=iHJSdM�M�HYK]M>DQAfeÅU_?bV]DGA,ARDQklP�HYARDQF^DQITSdBuj4\]A,BRP�ARa6HJa`?�c>HYUYHxSgVw?�I�<�S�M�?`S,M�?ba]D[BRS�A�\]I>KWHYITSdDGA�\]Zze
DGAd?�c�HJUYHxSgV~Z�AR\]Z.DQARS�HYDGBQ�TDQI�?�c�UYHJI�KESdM>DQFÈSd\5c.DiA�Db?`<�HYUxV~OG\]F!Z.\]BRDQ<^HYITSd\5B�P>ARa6HJa`?�c�UJDNBRV6BRS�DQF^B@?`I�<
I�D2Sg=@\�A�tlBQ8

½ 7�D[FhP�BfSmZ�P�ARB�P�D[ARDQB�DQ?�A�O)M�?�I�<�<�D2a]DGUY\]Z�F^DQITS5\]I�Z>Ad?�O2SdHYOQ?�UqBRV6BRS�DQF�OQ\�F!Z.\]Bd?`c�HYUJHJSgV�S�M�?`SmHJB
?�UJB�\|BRS�A�\]I>K]UJV�c�?�B�DG<wS�M�DQ\�A�DGS�HYOQ?�UYUxV]8

½ 7�DiFhP�BRSsA�D2p�I�Du?�I�<^F�?`t�DnZ�Ad?�O2SdHJOb?�U>S�M�Dn\]I�K]\]HJI�K"ÉuÊ5C¿DG��\]ARS�B�j4\]A�F!\]I>HJSd\�A�HYI>K��]?�I�?�UJV6vQHJI�K�8
ÉiDQBRZ�\]I><�HYI�K�S�\WBRV6BRS�DQFÄ?�I><�I>DGSg=s\]A�t�?`I�\]F!?�UYHJDQBQ�.=@D[F~P�BRS5K]DGI�DQA�?�UYHJvQD~S�M�DQF¾j4A�\]F¾F^DQA�DGUJV
HJIlS�A�P�BRHY\]I6eg<�D2SdDQO2SdHJ\]I[BRV6BRS�DQF^BQ�6B�\5SdM�?&S�SdM�D2V^?�<�<�ARDQB�Bs?mc�A�\]?�<|Ad?�I�K�Dn\`j$BRP�ARa6HJa`?�c>HYUYHxSgVTegA�DGU_?`S�DQ<
S�M�A�DQ?`SdBG��HYI>OQUYP><�HYI�KoARDQUYHY?�c�HJUYHJSgVrZ�AR\]c�UYDGF!BG�qjÆ?`P�UJSfeÅSd\�UYDQA�?�I�OGD[OQ\/a]DGAd?�K]D^jÆ?�HYUJP�A�DGBQ�q?�I�<�I�DGSg=s\]ARt
OGU_?�BRB�HYOQ?�U�F!?�I�?�K�DQF^DQITSb8
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½ 7�DmFhP�BfS(p�I�<W=@?/V6BNSd\[HJITSdA�\6<�P�OGD,SdM>DmOQ\]I�OGDQZ>S�Bi\�j�SdM�HJB(A�DGZ�\]AfSNZ.DQARa`?�BRHJa�DQUJV�HYITSd\~P�I�HJa�DQARB�HJSgV
OGP�A�ARHYOQP>U_?[?�I�<w\�S�M�DQAiHYI>BRSdHxSdP>S�HY\]I>BQÌzS�Ad?�HJI�HYI>KhZ�A�\�K]Ad?�F^BQ��?�BiB�P�K]K�DQBRS�DQ<rHYIWSdM�D"?�Z>Z�DGI�<�HxX�8

¨mÍw©�Î Ï«ªE´�ªE±h·�¬s¸ ±h¯�° ÐÑª,Ò^ªmÓQ^Ô�® ªm¯�²«ÐÑ³b·�ªm¬i²�³Q^¯�´
¥zDGOGSdHJ\]I¿Õz8 £ Õ�OQ\]I�BRHY<�DGA�B^SdM�DrA�\]UJDr\�j5ARDQBRDb?�ARO)M¿?�I�<�<�D2a]DGUY\]Z�F^DQITSQ8�LNM�HJB!BRDQOGS�HY\]I�\]P>SdUJHYI�DGB!BR\]F^D
B�Z.DQOGHJp�O"ÉnÊ5CÖ<�HJA�DGOGSdHJ\]I�B(j4\]A(S�M�Dmj4P>SdP>A�D�8

½ CED2p�I�D��&<�D2a]DQUJ\]Z��`?�I�<"HYF^Z�UYDGF!DGITS�?NB�DGSq\�jzA�\�c�P�BRSqI�D2Sg=@\�A�tlHYI�KuZ�A�\`Sd\6OQ\]UJB$SdM�?&S�BRV6BRS�DQF!?`SdHJOb?�UJUJV
?�I><�OQ\]F^Z�A�DGM�DQI>B�HJa�DQUxV}DGI�OQ\]F^Z�?�BRBhSdM�D�I�DQOGDQB�B�?�ARV}A�DGk6P>HYA�DGF!DGITSdBhj4\]A�B�P�AfazHxa`?�c�HYUJHJSgV�?�I><�HJS�B
BRP�c>SdDGI�<�DG<�?`SRSdARHYc�P>S�DQBG8�Â 7}D�c�DGUYHYD2a]D�S�M�?`S[c.DQOQ?�P�BRDW\�jNSdM�DWHJI�OQARDb?�BRHYI�K�HYI�?�<>DQklP�?�O2V�\�jiSdM>D
D�X>HJBRS�HYI�KrZ�A�\�S�\zOG\]UYB"HYI�UYHJK]MTS�\`jNF�?`B�B�Hxa]D!c�?�I�<>=iHJ<>SdM}HYI�OGA�Db?`B�DQBG��Sd\6<�?bV.Ì×B~Z�A�\�S�\zOG\]U�FhP�BfShc.D
ARDGa6HYBRHJSdDG<À?�ITVl=(?bV�8�LNMlP�BQ�i=sD{BRS�A�\]I�K�UJV�P�ARK]DrSd?�tlHYI�K}?�<>a`?�ITS)?�K�D�\�jES�M�?`S�\]Z�Z.\]ARS�P�I�HJSgV�S�\
DGI�B�P�ARD"S�M�?`SiBRP�ARa6HJa`?�c>HYUYHxSgV�HJBNI�\�SnHYK�I�\]A�DG<WHYIWSdM>D"Z>A�\6OQDQBRBu\`j�Z�AR\�Sd\6OQ\�U�F!\6<�DGA�I�HJvb?`S�HY\]I�8ØÃ

½ :�BRSd?�c�UJHYB�Mw?|<�DGp�I�HJS�HJa]D5BRDGSn\�j�K�DQI�DGA�HYO5BfVzBfSdDGF¶A�DQklP�HJA�DGF!DGIlS�B,?`I�<rDGU_?�c.\]A�?`SdDm\]IWS�M�D�Z>A�\6OQDQBRB
\�jsF!?�Z�Z�HJI�K�F^HYB�BRHY\]I�ARDQklP�HJA�DQF^DQITS�B"HJITSd\o?�Z�Z>A�\]Z�ARH_?`S�DhB�Z.DQOGHJp�O|BRP�c�B�D2SdB"\�jsK]DQI�DGA�HJO[A�DQklP�HJA�D�e
F^DQITSdBG8�:�BRSd?�c�UYHJB�MhF^Db?`B�P�ARDQB�j4\]A�<�DGS�DQA�F^HYI>HYI�KnSdM�Di?�<>DQklP�?�O2Vh\�j�S�M�\]B�DNARDQklP�HJA�DQF^DQITS�B�?�I�<hSdM>D
?�<>DQklP�?�O2Vo\�j�BRP�c�BRDQklP�DQITSmHJF!Z>UYDQF^DQITSd?`SdHJ\]I�BQ8�§(?�A�AfV�SdM�HJBNZ�A�\6OQDGB�Bn\]P>SnD2XzZ�UJHYOGHJSdUxV!j4\�ANB�DGa�DQA�?�U
BRZ�DGOQHJp�O�?`Z�Z�UYHJOb?`S�HY\]I>B(B�P�O)M�?�B(SdM>D"L�?�O2SdHYOQ?�U�¢gITSdDGA�I�D2Sb8
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