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C40�3�ÕBLNÔ±3GAµEYL8CT0À940<ÕÀÔ±3GAD3�LNá43GÕ¤=dØ�ÔYCdA�36MYMF3GÕ
940<ÕÀMF360TE�9TMFÝd0<A^ß<Ô±CT0�C4Ù<M±5NÝ4-

& 'ÖÍ�Î1Ð)(*�ÅÎ�+,+ Ð�Ë.ÒFÑ.-�Ì�ÒWÎ1Ë

õ ß�3ÚÕBL²MWEYÔ±LNä�ÙBEY36Õ ADCT0TEYÔ±CT5�Ù<M±36M�2TÔ±CTÙ�Ø�A�C47f7{Ù�0<LNA69zE±LNC40 M±3�ÔYádLNA�36M6=jM±Ù<A^ß 94M�I³EYC47fL²A
/ ÔYCT9TÕ�A�9TMWE{940<Õ0�.LNMFE±ÔYLNä�ÙBE±3GÕëI�24ÔY3�3�7f360TEG=�EYCÅM±L87fØ�5NLlÜ¿ÝÇEYß�3À7f94L80aEY3�0<940<AD3¶C4Ü�ADCT0<MFL²MFà



E±3�0aEY58ÝJÔY3�Ø<58L²A�9;E±36Õ"MFEY9zEY3tÕB36M±Ø�L8E±3jÔY940<ÕBCT7 ADC47f7!Ù�0�L²A�9zEYL8CT0"Õ�3�5²9�ÝdM6=GÜ°9;LN58Ù<Ô±3GM�940<Õ!Ô±3GADCzáaà
3�ÔYL83GM�- õ ß<36M±3�MF36Ô±ádL²AD3GM	9;ÔY3tä<94M±36Õ"CT0:Ô±3658L²9;ä�5NÝ{ä<Ô±Ca94Õ�A694MFE±LN0�2«7"3GM±MY9;2T36M�EYC{9;5N5�7f3�7!ä�36ÔYM
Ô±36Ø�58L²A�9;E±LN0�2"E±ß�3JMFEY9;E±3«LN0
EYß�3�ß�C4EFàmMWE^9;0<ÕBädÝ¶7f367{äw3�Ôt24ÔYC4Ù<Ø�-

1�243 576984:�;�<�8�6�=?>�@A;CBEDF;CGIH
õ ß�3�Jt3658L²9;ä�5N3 / Ô±Ca94Õ�A694MFE¤LNM?EYß�3	7fCTMFE�ä<9TMFL²A�24ÔYC4Ù�Ø�A�C47f7{Ù�0<LNA69zE±LNC40«M±3�ÔYáaL²AD3T-Dð�E�360<MFÙ<Ô±3GM
9�7f36MYMY9;243[ÕB3�5NL8áT3�ÔYÝ«Ü¿Ô±CT7 C40�3³7f3�7{äw3�Ô�EYCK94585d7f3�7!ä�36ÔYM�LN0!9.24ÔYC4Ù�Ø�=�M±C�E±ß�9zE#LlÜ�Ø�Ô±CBA�36MYM
K EYÔY940<M±7"L8EYM³9!7"3GM±MY9;2T3%L"=TEYß�3�0ML LNMjÕB3658LNá436Ô±3GÕ:ädÝ¶9;5N5?0�C40BàÂÜ°9;Ù<5lEWÝfØ�ÔYCBAD36MYM±36M1940<ÕÁ94585
0�C40BàÂÜ°9;Ù<5lEWÝ¶Ø<Ô±CBAD3GM±M±36Mj94Ô±3«0�C4E±L8×<36Õ
C;Ü#9;0dÝ:Ü°94L85NÙ�ÔY36M6-
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N�OQP ©SRd© q1V^u_]8b�xau_V)T�XWP�b6cT\µb�h�UVU¿¹�gdb�hmVt¼±na¹�gab6hmVt¼m¼FnBZzUFb�UWVY�Âefb6\Fga]_`TVXW

ðm0ÚC4Ô^ÕB3�Ô{E±CÅÔ±3658L²9;ä�5NÝÇä�ÔYCT94Õ<A�94MFE{9¾7f3GM±MY9;2T34=�CT0�3Á7f367{äw3�Ô"ä�Ô±Ca94Õ�A694MFEYM�L8E"E±CÅ94585
7"367{äw3�Ô^M�-a/19TA^ß"7f367{äw3�Ô1ætß<CJÔ±3GAD36L8áT36M�L8E[ä�ÔYCT9TÕ�A�9TMWE^M#9;0¶94A^çd0�Czæt5N36Õ�243�7f360TE#ä<9TA^çJEYC
9;5N517f3�7!ä�36ÔYM6-�I 7"367{äw3�Ô!ça0<Czæ�M«E±ß<9;E"9�7f3GM±MY9;2T3"L²M!Ô±3658L²9;ä�5NÝ¬ä<Ô±Ca94Õ�A694MFE±36ÕÛL8Üt7"3GMWà
M±94243¶9;0�ÕÇÔ±365N9;E±36ÕÄ9TA^çd0�Czæt583GÕB24367f3�0aEYM«C4Üt94585[7f3�7{äw3�Ô^M{94Ô±3ÁÔ±3GAD3�LNá43GÕ¤- õ ß�37Jt3�5NLN94ä�5N3
/ ÔYCT9TÕ�A�9TMWEjØw3�Ô±Ü¿C4ÔY7fM[EWæ³CfØ�ß<94M±36MjC4Ü�ä<Ô±Ca94Õ�A694MFEjA�C47f7{Ù�0<LNA69zE±LNC40�-
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N$OYP ©IZ�© q[V^u_]lb6xTu_V[T�XWP�bGc4\µb6h�U[]_`:bKST`a]lcT]¯XWV^\YUW]_P6`db6u<q1]l`Tr\U¿¹�gdb6hmVt¼Fnd¹�gdb�hmVt¼m¼]W

I MWEYÔY94L82TßTE±Ü¿C4ÔYæ³94ÔYÕ¬L87fØ�5N3�7f360TE^9zEYL8CT0ÛC4ÜjE±ß�L²M�Jt3658L²9;ä<583 / ÔYCT94Õ<A�94MFEJ9;5N24CTÔ±L8E±ß�7 Ô±3�à
MFÙ�58EYMjLN0)ß�LN24ß)ADC47f7!Ù�0�L²A�9zEYL8CT0ÀA�CTMFEYM�ê°0Àä<Ô±Ca94Õ�A694MFEYM^ì	9;0�Õ
L²Mj0�C4EtMYA�945N94ä�5N34-�^Öß<9;E³Ü¿CT5là



58Czæ�M�L²M#9KÕ�36MYADÔYL8ØBEYL8CT0!C4Üw9K7{Ù�A^ß!7fC4ÔY3³3Då¶ADLN3�0aE	9;5N24CTÔ±L8E±ß�7 ä�94M±36Õ!C40f9.Ù<0�LNÕ�L8ÔY36ADE±LNC40<945
Ô±LN0�2f0�3DEWæ³C4ÔYç:ætß�L²A^ß)LNMjÙ<M±36ÕÀädÝ:EYß�3JÕBL²MWEYÔ±LNä�ÙBEY36Õ)ADCT0TEYÔ±CT5?L80�ó�94Ô±0<36MYM�-

ðm0%9ÅÙ�0�L²ÕBLNÔ±3GAµE±LNC40�9;5jÔ±LN0�2�=#7"3GM±MY9;2T36M"9;ÔY3ÁÜ¿CTÔ±æj9;Ô^ÕB3GÕÇÜ¿Ô±CT7 C40<3
7f3�7!ä�36ÔfE±CÛE±ß<3
0�3DãdE�EYC¶ÔY3�5NLN94ä�58ÝÀä�ÔYCT9TÕ�A�9TMWE�9:7f3GM±MY9;2T34-�ðm0�Ø�ß�94M±3JC40�3T=w9¶7"367{äw3�ÔKMF360<Õ�M�9¶7"3GM±MY9;2T3
E±C¾L8EYM{0�3�LN24ßdäwC4ÔJLN0ÇE±ß�3ÁÔ±LN0�2¾Ù�0aEYL85³9�7f3�7{äw3�Ô!ætß�C�ß<9TMJL8E!9;5NÔ±3G94ÕBÝ¬Ô±3GAD3�LNá43GÕÛä�3�Ü¿C4ÔY3
Ô±3GAD3�LNá43GMjLlEG-<ðm0�Ø�ß�94M±3«EWæ[C�=<9f7f3�7{äw3�ÔKMF360<Õ�MjEYß�3{9TA^ça0<Czæt583GÕB24367"360aE³EYC:LlE^M�0�36L82Tßdä�CTÔ
L80ÀE±ß<3�Ô±LN0�2fÙ�0aE±LN5�9"7f3�7{äw3�Ôtætß<C:ß<94MjL8E�9;5NÔ±3G94ÕBÝ:ÔY36A�3�LNá43GÕ¶äw3DÜ¿C4ÔY3�ÔY36AD36L8áT36M³L8E6-

1�2`_ a	HI@Ab0:4D
=?>�@A;CBEDF;CGIH

õ ß�3.I³EYC47fLNA / Ô±Ca94Õ�A694MFE	LNM³9;0:3�ãaEY3�0<M±LNC40¶C4ÜwEYß�3cJt3�5NLN94ä�5N3 / Ô±Ca94Õ�A694MFE6-;ð�Et94Õ�Õ�LlEYL8CT0<9;5N58Ý
3�0<M±Ù�ÔY36M³9J245NC4ä�9;5N58Ý"Ù�0�LedaÙ�3�CTÔYÕB36Ô1C4Ü�Ô±3658L²9;ä<58Ý"ä�ÔYCT94Õ<A�94MFE±3GÕf7f36MYM±942436M[9zEj9;5N5�7f3�7!ä�36ÔYM
L80Û9¶24ÔYC4Ù<Ø�=wM±C¶EYß<9zE«L8Ü1Ø�ÔYCdA�36MYM K E±Ô^9;0�MF7fL8EYMK9Á7f36MYMY9;243
L\fJÜ¿C45N58Czæ³36Õ¾äaÝ�9Á7"3GM±MY9;2T3
L?gT=zE±ß�360�L\f³L²M	ÕB3658LNá436Ô±3GÕ{ädÝ{94585B0�CT0BàÂÜ°9;Ù�58EWÝJØ�ÔYCBAD36MYM±36M�ä�3�Ü¿C4ÔY3hL?g�940<Õ"9;5N5�0�C40�à�Ü°94Ù�5lEWÝ
Ø�Ô±CBA�36MYMF3GM³94Ô±3«0�C4E±L8×<36ÕÀC4Ü�9;0dÝ:Ü°94L85NÙ�ÔY36M6-
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N$OYP ©ji<© ��UWPGQ�]_\kT�XWP�b6cT\µb�h�UcU¿¹�gdb6hmVt¼FnT¹�gab6hmV�¼m¼±naZ;UFbDUWVY�Âefb6\Fga]_`aVlW

ðm0ëC4Ô^ÕB36Ô{EYCÛ9;E±C47fL²A�94585NÝÇä�Ô±Ca94Õ�A694MFE"9Å7f36MYM±942434=�E±ß�3mJt3658L²9;ä<583 / Ô±Ca94Õ�A694MFE{LNMf3�ãdà
E±3�0�ÕB36ÕÀætL8E±ß�9"7"3GM±MY9;2T3«0aÙ<7{äw3�ÔYL80�2:940<Õ
M±C4Ô±E±LN0�2:9;5N24CTÔ±L8E±ß<7À-

I 2T58CTä<9;5�7"3GM±MY9;2T3�0dÙ�7!ä�36Ô[L²M³7f94L80aE^9;LN0�36Õ:ætL8E±ßÁE±ß�3K7f36MYM±94243.ä�Ô±Ca94Õ�A694MFE6=aMFC{E±ß<9;E
7"367{äw3�Ô^M#A�940�0�C;E�ÔY3�Ù<M±3jLlE#LN7"7f3GÕBLN9;E±3658ÝT-4/	áT3�ÔYÝK7f367{äw3�Ô#ß<9TM#9.5NCBA�945dA�C4ØdÝ�C;Ü?9K245NC4ä<945
7"3GM±MY9;2T3�0dÙ�7{äw3�Ô³ADCTÙ�0aE±3�ÔG=4ætß<LNA^ß¶L²M[L80<A�Ô±3G94M±36Õfäw3DÜ¿CTÔ±3.3�á436Ô±Ý"I³E±CT7"L²A / ÔYCT9TÕ�A�9TMWE1940<Õ
ADC40�MWE^9;0aE±5NÝ¶Ù�Ø?Õ�9zEY36ÕÀætL8E±ß)ß�LN24ß�36ÔtÔ±3GAD3�LNá43GÕ¶áz9;5NÙ�3GM�-

I�5N5�MFLN7{Ù�58EY940�3�CTÙ<M±58Ý«ä�ÔYCT9TÕ�A�9TMWEY36Õ�7f36MYMY9;243GM�ß�9�á43[E±ß�3tMY9;7f3[7f3GM±MY9;2T310dÙ�7{äw3�Ô#940<Õ
9;5N5�MF3ndTÙ<3�0aE±L²9;5N58Ý{ä�Ô±Ca94Õ�A694MFE±3GÕ�7f36MYM±942436M�ß<9�áT3[LN0<A�Ô±3G94M±L80�2K7f36MYM±94243³0dÙ�7{äw3�Ô^M�-zIÖMFEY9;E±L²A
9;0<Õ~2T58CTä<9;5N58ÝöÙ�0�LedaÙ�3¾7f3�7!ä�36ÔÁØ�ÔYL8CTÔ±L8EWÝ4=1ætß�LNA^ßÖL²MÁ9TM±M±LN240�3GÕëädÝöE±ß�3Å24ÔYC4Ù�Ø~ÕBÙ�ÔYL80<2
7"367{äw3�Ô�9TÕB7fLNMYM±L8CT0�=dC4Ô^ÕB3�Ô^M³7"3GM±MY9;2T36M³ætL8E±ß)3IdaÙ<945¤0aÙ<7{äw3�Ô^M�-

I 7"3GM±MY9;2T3«LNMtä<Ô±Ca94Õ�A694MFE±36ÕÁætLlEYß�LlE^Mt245NC4ä�9;5N58Ý¶Ù<0�LYdaÙ�3�L²ÕÄê¿0dÙ�7!ä�36Ôl!zØ�ÔYL8CTÔ±L8EWÝ�ì1940<Õ
MFCTÔFEY36ÕfLN0TEYC!9�5NL²MWE³C40¶ÔY36A�3�LNáaLN0�2�=4MFCJE±ß<9;E[L8E³L²M19;E±C47fL²A�94585NÝ!ä<Ô±Ca94Õ�A694MFE±36Õ"L8Ü�9;5N5<Ø<Ô±36áaLNC4Ù�M
7"3GM±MY9;2T36M¶94Ô±3¬Ô±3658L²9;ä�5NÝëä<Ô±Ca94Õ�A694MFE±36Õ�-�o.0�3¬9;E±CT7"L²A�94585NÝëä<Ô±Ca94Õ�A694MFE±36Õ%7f36MYMY9;243¬7f9�Ý
A�9;Ù�MF3"C;EYß�3�Ô«ÔY3�5NLN94ä�58Ý)ä�ÔYCT9TÕ�A�9TMWEY36Õ�7f3GM±MY9;2T36M�E±C)ä�3"LN0¬EYß�3:9zE±CT7fLNA69;5N58Ý�ä�ÔYCT9TÕ�A�9TMWEY36Õ
MWE^9zE±3T=<M±C{EYß<9zE�ä�5NCBA^çBMjC;Ü�7"3GM±MY9;2T36M³7:9�Ý¶CBA�A�Ù�Ô³E±C:äw3J9zE±CT7fLNA69;5N58Ý:ä�ÔYCT9TÕ�A�9TMWEY36Õ¤-
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N$OYP ©lpw© ��UWPGQ�]_\qT�XWPGbGcT\^b6h�U[]l`"bKSa`T]lcT]¯XWV^\YUW]_PG`ab6u�q[]_`ar?U¿¹�gab6hmV�¼±nT¹�gdb�hmV�¼m¼rW

ðm0)9fÙ<0�LNÕ�L8ÔY36ADE±LNC40<945¤Ô±LN0�2<=�E±ß�3�7f36MYMY9;243«L²ÕÀLNMtØ�94MYMF3GÕÁætL8E±ß)EYß�3�7f36MYM±94243«L80�Ø<ß<94M±3
C40�3"Ü¿ÔYC47 CT0�3f7f3�7{äw3�Ô«EYC)E±ß�3:0<3DãdEJÙ�0aE±LN5	ÔY36AD36L8áT36Õ¾EWætLNA�34- õ ß�3f7f36MYMY9;243fL²ÕÛLNM�945NM±C
Ø<94MYMF3GÕÛætLlEYßÇE±ß�3Á9TA^çd0�Czæt583GÕB24367f3�0aEKLN0ÄØ�ß<9TMF3fEWæ³C)Ü¿ÔYC47 CT0�3:7f3�7!ä�36Ô�E±C�EYß�3¶0�3�ãdE
Ù�0aE±LN5¤Ô±3GAD3�LNá43GÕfEWætL²AD34-BI�585?7f36MYM±94243GM1ætL8E±ß
E±ß�3«MY9;7f3.CTÔ³9!5NCzæ[36Ô17f36MYM±94243.0aÙ<7{äw3�Ôt9;ÔY3
ça0<Czæt0ÀLN0)Ø�ß<9TMF3«EWæ³C<=<M±C"E±ß<9;E�E±ß<3�E±C4EY9;5�C4Ô^ÕB3�ÔtC4Ü�94585�Ø<Ô±36áaLNC4Ù�MF5NÝÁ9;0�Õ�9;5N5�MFLN7{Ù<5lE^9;0�3�à
C4Ù<M±58ÝÁä�Ô±Ca94Õ�A694MFE±3GÕ¶7f36MYM±94243GM[L²Mjçd0�Czæt0�-

1�2e1 s�:�GIHj>S:t<�uvHI6�Bwa
x">�6�6�b06�y.H

õ ß�3z��L²MWEYÔ±LNä�ÙBEY36ÕÛI�2TÔ±363�7f3�0aE«24ÔYC4Ù�ØÛADC47f7!Ù�0�L²A�9zEYL8CT0ÅM±3�ÔYádLNA�3{L²M«ä<94M±36Õ¬C40¬7!Ù�58E±LNØ�583
Jt3�5NLN94ä�5N3 / ÔYCT94Õ<A�94MFEYM�3DãB36A�ÙBE±3GÕ¾ädÝ¾9;5N5�7f3�7{äw3�Ô^MKL80Û9Á2TÔ±CTÙ�Ø�-wð�E�3�0<M±Ù�ÔY36M�E±ß<9;E«9ÀÕB3Dà
ADL²MFLNC40ÖL²M¶E^9;çT3�0¸9zE)9;5N5.7f367{äw3�Ô^M¶ädÝÖ9;5N5�7f3�7!ä�36ÔYM6=³M±CÄEYß<9zEÀ3694A^ßÖ7f367{äw3�ÔÀça0<Czæ�M
E±ß�3¶ÕB3GADL²MFLNC40ÛC;Ü³3�áT3�ÔYÝ¾7f3�7{äw3�ÔJ940<ÕÅLNMJ94ä�5N3!EYC)3�áz9;5NÙ<9zEY3fLlEJÙ<M±LN0�2ÀE±ß�3¶MY9;7f3fá4C4E±LN0�2
9;5N24C4ÔYL8E±ß�7)-

ðm0ÛCTÔYÕ�3�ÔKE±C�Øw3�Ô±Ü¿C4ÔY7 9���L²MFE±ÔYL8ä�Ù�E±36ÕÄI�24ÔY3�367"360aE«CT0Ä9ÀÕ�36ADL²M±L8CT0�=�3�áT3�ÔYÝ�7f3�7{äw3�Ô
3DãB36A�ÙBE±3GMK9�Jt3658L²9;ä�5N3 / ÔYCT9TÕ�A�9TMWEKC;Ü1L8EYM«ÕB3GADL²MFLNC40�-?I�ÕB3GADL²MFLNC40ÅLNM.E^9;ç4360Å9;E«9
7f3�7{äw3�Ô
äaÝÅ9;5N5#7"367{äw3�Ô^MKLlÜ³E±ß�3:ÕB3GADL²MFLNC40�M«C;Ü³94585�7f3�7!ä�36ÔYM�94Ô±3"ÔY3�5NLN94ä�58Ý�ä<Ô±Ca94Õ�A694MFE±36Õ�-�,[CT7"à
7"CT0Öá4C4E±LN0�2Ú9;5N24CTÔ±L8E±ß�7:M:94Ô±3|{	7:9S#WC4ÔYL8EWÝ4=	7fLN0�C4ÔYLlEWÝ�ê°9;EÁ583G94MFE¶C40�3�ì:9;0�ÕöÙ<0<9;0�LN7fC4Ù<M
9;24ÔY3�367f3�0aE6-
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N$OYP ©j}<© ij]_h�UmXW]_xaS4UWVµc"�1r6XWV^VYQ�V^`zU#]_`:bKSa`T]lcT]¯XWV^\YUW]_PG`ab6u<q[]_`Tr\U¿¹�gab6hmVt¼Fnd¹�gdb�hmVt¼m¼±na¹�gab6hmVt¼m¼m¼]W



õ ß�3	�.L²MWEYÔ±LNä�ÙBEY36ÕÛI�24ÔY3�367f3�0aEKLN0Ç9ÁÙ�0<LNÕBLNÔY36AµEYL8CT0<9;5�ÔYL80<2
L²MKä<94M±36Õ¬C40ÛL80aE±36Ô±5N369�áT36Õ
Jt3�5NLN94ä�5N3 / ÔYCT94Õ<A�94MFEYM6-�o.0<3Á7f36MYM±94243
LNM"Ø<9TM±M±36ÕÚ94Ô±CTÙ�0<ÕÇEYß�3ÀÔ±LN0�2¾EWætL²AD3
E±CÛÔY3�5NLN94ä�58Ý
ä�Ô±Ca94Õ�A694MFEJL80�Ü¿C4ÔY7f9;E±LNC40Ä9;Ø<Ø�360<ÕB36ÕÚäaÝÛ9;5N517f3�7!ä�36ÔYM{L80ÚE±ß�3:×�ÔYMFE{ÔYC4Ù�0<Õ�-�,[C45N5N36AµEYL8áT3
ADC47f7!Ù�0�L²A�9zEYL8CT0
L²MjÙ<M±36Õ
E±C:9�áTC4L²Õ¶0mJt3�5NL²9;ä�5N3 / Ô±Ca94Õ�A694MFEYM[C4Ôt0)7f36MYM±942436M6-

Ó 94MYMFLN0�2J9!7"3GM±MY9;2T3tÜ¿ÔYC47 C40<3�7f3�7!ä�36Ô[EYC{EYß�3K0�3DãdEjÙ�0aE±LN5wÔY36A�3�LNá43GÕfEWætLNA�3KA�C45N583GAµE^M
E±ß�3ÇÕB36A�LNM±LNC40<MÁC;Ü{9;5N5K7"367{äw3�Ô^MÁLN0¸Ø�ß�94M±3¬C40<34- Ó 9TM±M±LN0�2ÇE±ß�L²MÀ7f36MYM±94243¬94Ô±CTÙ�0<Õ%E±ß<3
Ô±LN0�2¾9;2a9;LN0ÅLN0ÇØ�ß<9TMF3fEWæ³C�ä�ÔYCT94Õ<A�94MFEYM.EYß�3:×<0<9451ÕB3GADL²MFLNC40Ä9;0�ÕÅ360<M±Ù�Ô±3GM«E±ß<3ÁÕB36A�LNM±LNC40
ADC45N5N36AµEYL8CT0¬C4Ü1Ø�ß<9TMF3"C40�3T- Ó 94MYMFLN0�2
940Å9TA^ça0<Czæt583GÕB24367"360aE.9;ÔYC4Ù�0�Õ)E±ß�3fÔYL80<2
LN0ÅØ<ß<94M±3
E±ß�ÔY3�3«3�0�MFÙ�ÔY36M³EYß�3«×<0<945�ÕB3GADL²MFLNC40Àä�ÔYCT94Õ<A�94MFEjC;Ü�Ø<ß<94M±3KEWæ[C�-

õ ß�3ÛÕ�36ADL²M±L8CT0<MÁC4Ü!9;5N5«7f3�7{äw3�Ô^M)9;ÔY3ÅA�C45N583GAµE±3GÕ¸LN0 Ø�ß�94M±3ÅCT0�3¬Ù<M±LN0�2%9%ADCTÙ�0aE±36Ô
Ü¿C4ÔJ36á43�ÔYÝ¬A�5N9TM±M«C4ÜjÕB3GADL²MFLNC40�- õ ß�3�LNÔ�×<0�9;51A�C4Ù�0aEJL²M�ä�ÔYCT94Õ<A�94MFE±3GÕ¬LN0ÄØ�ß<9TMF3"EWæ³C<- õ ß<3
á4C;EYL80<2)94582TC4ÔYLlEYß�7 A�C47fØ<9;ÔY36MKEYß�36M±3:áz9;5NÙ�36M�9;EJ3�áT3�ÔYÝ¾7f3�7{äw3�Ô{L80ÄØ�ß�94M±3!EYß�ÔY3�34- õ ß�LNM
9;0�CT0aÝd7fC4Ù�M.áTC;EYL80�2)7:9�Ý¾äw3:Ô±36Ø�5²94AD3GÕ¾ädÝÅA�C45N583GAµEYL80�2ÀEYß�3:7f3�7{äw3�Ô�0�9;7f36MKÜ¿CTÔ�3�á436Ô±Ý
AD5²94MYMjC;Ü�Õ�36ADL²M±L8CT0
CTÔtäaÝ
9f7"L8ãdE±Ù�ÔY3«C;Ü�ä�C4E±ß�-

~ ���v+��h��Í��q-#Ð)�WÌ0����Ñ?Î�����Í��

I¸MFLN0�2T583T=;A�94MYA�9TÕB3jC4Ô#7!Ù�5lEYL8Ø<583�7f367{äw3�Ô#Ü°94Ù�5lE³ÕBCd36M�0�C4E[9zÞ?36ADE	24ÔYC4Ù�ØfADCT7"7!Ù�0�L²A�9;E±LNC40
MF36Ô±ádL²AD36MÀÕBLNÔ±3GAµEY58ÝT-jó�Czæ[36á436Ô6=1E±ß�36Ý¸9;ÔY3¬ä<9TMF3GÕÖC40�94A^çd0�Czæt5N36ÕB2T3�7f3�0aEYM¶Ü¿C4ÔÀÔ±3GAD36L8áT36Õ
7"3GM±MY9;2T36M.Ü¿ÔYC47 94585	7f367{äw3�Ô^M�9;0<Õ¬E±ß�3:7f367{äw3�Ô^MFß�LNØÄA^ß<9;0<2436MKætß�360Ä9ÁÜ°94Ù�58EJCdA6ADÙ�Ô^M6-
õ ß�3:Ù�0<ÕB36Ô±5NÝdL80<2)A�C47f7{Ù<0�LNA69zEYL8CT0ÛM±ÝBMWEY3�7 0�C4E±L8×<36M{9;5N5#L80<Õ�L8ÔY36ADE±5NÝÅ9zÞ?36ADE±3GÕ¬7f3�7!ä�36ÔYM
ætß�C:9;ÔY3Kæj9;L8E±LN0�2"Ü¿C4Ô�9TA^çd0�Czæt583GÕB24367f3�0aEYM1Ü¿Ô±CT7 Ü°9;Ù<5lEWÝ
7"367{äw3�Ô^M�-

é�36MYM±94243GMJ7:9�ÝÄ243�E"5NCTMFE"L8ÜK9ÅÜ°94Ù�5lEWÝÄ7f367{äw3�Ôfæ³9TM"Ù<MF3GÕë9TM"9ÅÔYC4ÙBEY3�ÔG-#>BL80<A�3À94585
7"3GM±MY9;2T36Mj9;ÔY3JMFE±C4ÔY36Õ
Ù�0aE±LN5�9TA^çd0�Czæt583GÕB243GÕ¤=aE±ß�36Ý
94Ô±3�M±3�0aE�9;2a9;LN0
L8Ü	9{Ü°94Ù�58E�CBA�ADÙ<ÔYM³EYC
3�0<M±Ù�ÔY3!ÕB3658LNá436Ô±Ý)C;Ü	7f3GM±MY9;2T36M�9;EK5N369TMWEKC40<A�34-��.C4Ù�ä�5N36Õ¬7f36MYM±942436M.9;ÔY3�×<58E±36Ô±3GÕ¬9zEKE±ß<3
Ô±3GAD3�LNádL80<2"7f367{äw3�Ôtä<9TMF3GÕÁCT0ÁEYß�3�24ÔYC4Ù�Ø)ADCT7f7{Ù�0�L²A�9;E±LNC40)MF36Ô±ádL²AD3«MWE^9zEY34-

>dL80<245N3³CTÔ#7{Ù�58E±LNØ�5N3jÜ°9;Ù�58EYM	L80f9«Ô±LN0�2�9;ÔY3³Ô±3GADCzá436Ô±3GÕ�ädÝ!A�C40�0�3GAµEYL80�2KEYß�3jEWæ[C«ADCTÔ±ÔY36ADE
0�3�LN24ßdäwC4Ô:7f3�7!ä�36ÔYMfC4Ü�E±ß<3)Ü°9;Ù�58EWÝë7f3�7!ä�36ÔGê�MYì!EYCÇ3694A^ß%C;EYß�3�ÔG- õ ß�3�0�36L82Tßdä�CTÔ"ætß<C
ß<94Õ¾M±3�0aEK7"3GM±MY9;2T36M�940<Õ¾9TA^ça0<Czæt583GÕB24367"360aEYMjEYC
9:Ü°94Ù�58EWÝÀ7f367{äw3�Ô«94MYMFÙ�7f3GMtE±ß�9zEK94585
Ù�0<94A^çd0�Czæt5N36Õ�2436ÕÁ7f36MYM±942436Mj940<Õ
94585�9TA^çd0�Czæt583GÕB24367f3�0aEYMj9;ÔY3K58CaMWEG-

I�5N5TÙ�0�94A^çd0�Czæt5N36ÕB2T36ÕK7f36MYM±942436M�9;ÔY31M±3�0aE�942T9;LN0�LN0�E±ß�3jMY9;7f31CTÔYÕB36Ô6-6Iëß�CTØ{ADCTÙ�0aE±36Ô
ADC40aE^9;LN0�36ÕÁL80À3�áT3�ÔYÝ"7f3GM±MY9;2T3�ætß�L²A^ßÁL²MjL80�ADÔY3694M±36Õ¶ætß�3�0ÀØ<94MYM±36ÕfEYC!EYß�3K0�3DãdEt7f3�7{äw3�Ô
LNMjÙ<M±36Õ¶E±C:ÕBL²MWEYL80<24Ù�L²MFß)ÕBCTÙ�ä�5N36Õ
7"3GM±MY9;2T36M1Ü¿Ô±CT7 7f36MYM±942436M³M±3�3�0
EWætL²AD34-�I�7f36MYMY9;243.LNM
L82T0�C4ÔY36ÕÁLlÜ�E±ß<3�ß�C4Ø)ADCTÙ�0aEjL²Mt5N36MYM³E±ß<940ÀE±ß�3JMFE±CTÔ±3GÕ¶C40<34-

õ ß�3�5²94MFE[94A^çd0�Czæt5N36ÕB2T3�7f3�0aE#L²M19;5Næj9�ÝdM#MFE±CTÔ±3GÕ:9zE[9J7"367{äw3�Ô³9;0<Õ:M±3�0aE[942T9;LN0�- õ ß<3
Ô±3GAD3�LNádL80<2�7"367{äw3�Ô	ÔY3�2T3�0�36ÔY9;E±3GM#9;5N5�58CaMWE19TA^çd0�Czæt583GÕB24367f3�0aEYM�ä<9TMF3GÕfC40fß�L²M	5²94MFE1MWEYC4ÔY36Õ
9;0<Õ
ä<94M±36ÕÀCT0ÁEYß�3�C4Ô^ÕB3�Ô³EYß�3�Ô±365N9;E±3GÕÁ7f36MYMY9;243GM³Ø<94MYMF3GÕÁØ<Ô±36áaLNC4Ù�MF5NÝ4-

,³94MYA�94Õ�36Õ{Ü°9;Ù�58EYM6=4ætß�L²A^ß¶9;ÔY3tMFLN0�2T583tCTÔ	7{Ù�58E±LNØ�5N3tÜ°9;Ù<5lE^M	CBA�A�Ù�Ô±ÔYLN0�2�ÕBÙ�ÔYL80�2!9«Ô±3GADCzáaà
3�ÔYÝ:Ü¿Ô±CT7+Ø�ÔY3�ádLNC4Ù<MjCT0�36M6=�9;ÔY3.ß�9;0<ÕB5N36ÕÀädÝ¶ÔY36MFEY94ÔFEYL80�2!E±ß<3�Ô±3GADCzá436Ô±ÝT-
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õ ß�3¶24ÔYC4Ù<ØÅ7f3�7!ä�36ÔYM±ß�LNØÇÔ±3ndTÙ<L8ÔY36M�940Ú9;24ÔY3�367f3�0aE�C40Ä9;0ÇLN0�LlEYLN94512TÔ±CTÙ�ØÛMFEY9;E±3¶940<ÕÇ9
58LN0�3694Ô�ß�L²MFE±C4ÔYÝ)C;Ü	2TÔ±CTÙ�Ø¾MWE^9zEY3{A^ß<9;0<2436M.9zE«9;5N5�7f3�7!ä�36ÔYM6=?MFC:EYß<9zEK369TA^ß¾7f3�7{äw3�ÔKß<9TM
9"A�C47fØ�5N3DEY3J9;0<ÕÀADCT0<MFL²MFE±3�0aEtÔY3�Ø�5NLNA69zEY36ÕÀADC4ØdÝ¶C4Ü�EYß�3�24ÔYC4Ù<Ø
MFEY9zEY34-



ðm0{C4Ô^ÕB36Ô�EYCK9TA^ß�L836á43³9;0!9424ÔY3�367"360aE�C40"9;0"L80<LlEYLN945a2TÔ±CTÙ�Ø{MFEY9;E±34=z36á436Ô±Ý«0�36æÚ7f3�7{äw3�Ô
C4äBE^9;LN0<M�9:ADCTØdÝ¶C;Ü�E±ß�3{24ÔYC4Ù�Ø)MWE^9zEY3«Ü¿Ô±CT7 9f24ÔYC4Ù<Ø
7f3�7!ä�36Ô6-�ðm0)C4Ô^ÕB3�ÔjEYC¶94A^ß�LN3�áT3«940
9;24ÔY3�367f3�0aEtC40�9f58LN0�3G9;Ô�ß�L²MFE±C4ÔYÝ¶C4Ü#MFEY9;E±3JA^ß<940�243GM�=B36á436Ô±ÝÁMFEY9;E±3JA^ß<940�243«L²MtØw3�Ô±Ü¿C4ÔY7"3GÕ
94M�9ÀE±Ô^9;0�M±9TAµE±LNC40ÅÙ<M±L80�2¾940ÄI³E±C47fL²A / ÔYCT9TÕ�A�9TMWE«C;Ü³E±ß<3¶MWE^9zE±3¶A^ß�9;0�2T3!Ü¿CT585NCzæ³36ÕÅäaÝÅ9
��L²MWEYÔ±LNä�ÙBEY36Õ)I�2TÔ±363�7f3�0aEtC40ÀEYß�3JMWE^9zEY3«A^ß�9;0�2T3.3�ãd3GADÙBEYL8CT0)Ô±3GMFÙ�58E6-

õ Ô^9;0<MY94ADE±LNC40<M�ADC40�MFL²MWEY3�0aE±5NÝÀÔ±36Ø�58L²A�9;E±3�EYß�3{5NL²MWEKC;Ü	7f3�7!ä�36ÔYMK94M�Ø<9;Ô±E�C;Ü#EYß�3{2TÔ±CTÙ�Ø
MWE^9zE±3!ætß�LN583"94ÕB7fL8EFE±LN0�2
C4Ô�ÔY3�7fCzádLN0�2:7f3�7{äw3�Ô^M6-<ðm0¾CTÔYÕB36Ô�EYC
94Õ�7"L8EK9¶0�3�æ 7f3�7!ä�36Ô6=
9J7f3�7!ä�36Ô³C4Ü¤E±ß�3K24ÔYC4Ù<ØÁADCT0�0�36ADEYM1E±C{E±ß�3K0�3�æ 7"367{äw3�Ôj9;0<ÕÁÙ�Ø?Õ�9zEY36M³LlEjætL8E±ß
9!ADCTØaÝ
C;Ü¤E±ß<3.2TÔ±CTÙ�Ø¶MWE^9zEY34-dI 7f3�7!ä�36Ô[ÔY3�7fCzáz9;5�LNM[ä<9TMF3GÕfC40Á9!ADC40aEYÔ±CT585N36Õf7f3�7!ä�36Ô1Ü°94Ù�58E6-dðm0
C4Ô^ÕB3�ÔKE±C)ÔY3�7fCzá43"9À7"367{äw3�ÔG=?E±ß�3f7f3�7!ä�36Ô«E±C)äw3:Ô±367"CzáT36Õ¾Õ�LNMYADCT0�0�36ADEYM«L8EYM±3�58Ü1Ü¿ÔYC47
E±ß�3�2TÔ±CTÙ�Ø�-�I�5N5�7f3�7!ä�36ÔYMj3�ãBØ�3GAµEtE±ß<3�7"367{äw3�ÔjÜ°94Ù�5lE�940<ÕÀÔ±3GADCzáT3�Ô³3694M±LN58ÝT-
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õ ß�3.ÕBL²MFE±ÔYL8ä�Ù�E±36Õ
ADCT0TEYÔ±CT5<3�ãaEY3�0<Õ<M	EYß�3�7:9;0�9;24367f3�0aE1C;Ü�9JMFÝd7f7f3DEYÔ±L²A�94585NÝ:ÕBLNMFE±ÔYLNä�ÙBE±3GÕ
245NC4ä<945aMFEY9;E±3jÕ�9zE^9;ä<9TMF3[äaÝ�360<9;ä<58LN0�2.E±Ô^9;0<MY94ADE±LNC40<M�E±CKä�3jØ<94ÔFEYLN94585NÝ«C4Ô#ADCT7"Ø<583�E±3�5NÝJADCT7"à
7"L8EFEY36Õ¬C4ÔKÔ±3�#W36AµEY36ÕÅÕB3�Øw3�0<Õ�L80�2
C40¬E±ß�36L8ÔK3DãB36A�ÙBE±LNC40¬Ô±3GMFÙ�58E6=?ætß�L²A^ß¾7:9�Ý)ä�3fÕBL8Þw36Ô±360aE
9zEt3�áT3�ÔYÝ"7f367{äw3�ÔG- õ Ô^9;0<MY94ADE±LNC40<M[7:9�Ý¶LN0aáTC45Ná43.58CBA�945¤MWE^9zE±3�A^ß<940�243GM[E±ß<9;Ej7:9�ÝfÜ°94L85�9;E
C40�3«C4Ôt7fCTÔ±3«7f3�7!ä�36ÔYM6=B58CBA69;5�MFEY9zEY3JA^ß<9;0<2436Mj9;EjCT0�3�C4Ôj7fC4ÔY3«7f3�7{äw3�Ô^MjEYß<9zE�A�940�0�C4E
Ü°9;LN5�9;0<Õ
245NC4ä�9;5�MFEY9zEY3�A^ß<9;0�2T36M[E±ß�9zE�7:9�Ý:Ü°9;LN5�9;Et94585¤7f367{äw3�Ô^M�-
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I 58LN0�3694Ô�ß�L²MWEYC4ÔYÝÁC4Ü#MFEY9;E±3JA^ß<940�243GMjLNM�Ô±3G9;5NL8ô636Õ
Ù<M±L80�2¶940¾I³E±CT7"L²A / Ô±Ca94Õ�A694MFEtC;Ü#9
MWE^9zE±3KA^ß<9;0<243�Ü¿CT585NCzæ³36ÕfädÝ:9��.LNMFE±ÔYL8ä<ÙBE±3GÕ
I�24ÔY3�3�7f360TE³C40:EYß�3K3DãB36A�ÙBE±LNC40¶ÔY36M±Ù�58E6=dMFLN0<A�3
9"MFEY9;E±3JA^ß<940�243K7:9�Ý¶LN0aáTC45Ná43K7{Ù�58E±LNØ�5N3�58CBA69;5�MFEY9zEY3JA^ß<9;0<243.Ü°9;LN58Ù�ÔY36M�ê õ ÝdØw3�ðFð±ðFìµ-

I�Jt3658L²9;ä�5N3 / ÔYCT9TÕ�A�9TMWE	C4Ü�E±ß<3�3DãB3GADÙBEYL8CT0ÁÔY36M±Ù�5lE³Ô±36Ø�5²94AD3GM#EYß�3V�.L²MWEYÔ±LNä�ÙBEY36ÕÁI�24ÔY3�3�à
7"360aE¶LlÜ�C40<58ÝÚCT0�3)58CBA69;5�MFEY9;E±3�A^ß<9;0<243ÀE±ß<9;E¶7:9�ÝÄÜ°9;LN5�L²M:L80dáTC45Ná436Õ�ê õ ÝdØ�3�ð±ðFìµ- õ ß<3
I³E±C47fL²A / Ô±Ca94Õ�A694MFE«9458CT0�3fLNM«Øw3�Ô±Ü¿C4ÔY7f36ÕÛLlÜt9
E±Ô^9;0<MY94ADE±LNC40ÛL80dáTC45Ná436MKCT0�58Ý¬58CBA�945	MWE^9zEY3
A^ß<9;0�2T36M[E±ß�9zE�A�940�0�C4E³Ü°94L85�C4Ôt245NC4ä�9;5¤MWE^9zEY3«A^ß�9;0�2T36M³E±ß�9zE�7:9�ÝfÜ°9;LN51ê õ ÝdØ�3�ðFìD-

I EYÔY940<MY94AµEYL8CT0ÛA�C40aE±ÔYC45#94582TC4ÔYLlEYß�7 ÕB36A�LNÕ�36M«EYß�3fE±Ô^9;0<MY94ADE±LNC40¬EWÝaØw3:C40Ç9)A�9TMF3�àÂädÝaà
A�94M±3"ä<94M±LNM�940<ÕÅ24Ù<94ÔY940TEY3�3GM�EYß�3fE±C4EY9;5�CTÔYÕB36Ô«C;Ü³MFEY9;E±3:A^ß<940�243f3DãB3GADÙBEYL8CT0<M«9;0<ÕÛMWE^9zEY3
A^ß<9;0�2T3.A�C47f7fLlE^M�=�M±CJEYß<9zE�9;5N5¤MWE^9zEY3KA^ß<940�243GM[94Ô±3K3DãB3GADÙBEY36ÕÁ940<ÕÁA�C47f7fLlE±E±3GÕ"!�ÔY3�#W3GAµE±3GÕ
L80ÀE±ß<3JM±947"3«CTÔYÕB36Ôt9zE�9;5N5¤7f3�7!ä�36ÔYM6-
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I ×<Ô^MWE�Ø<Ô±C4E±C;EWÝdØw3�æ³9TM�ÕB36á43�5NC4Øw36Õ�9TM�9¶ÕBL²MFE±ÔYL8ä�Ù�E±36Õ�MFEY940<Õdàm9;5NC40�3JM±3�ÔYá436Ô�9;Ø�Ø<58L²A�9;E±LNC40
L80Å, C40�@�L80dÙBãÀE±CfEY36MFE.9;0<Õ)3�ãBØ�36Ô±LN7f3�0aE�ætLlEYß¾ÕBL8Þw36Ô±360TE.á�94Ô±L²9zEYL8CT0<MtC4Ü�EYß�3{ÕB3GM±A�Ô±LNä�3GÕ
24ÔYC4Ù�Ø:ADCT7f7{Ù�0�L²A�9;E±LNC40:9;5N24CTÔ±L8E±ß<7fM6- õ ß�3�Ô±3GMFÙ�58EYM	æ[36Ô±3tÙ<M±36Õ"EYCJÔY3D×<0�3jEYß�3�94582TC4ÔYLlEYß�7:M
9;0<ÕfEYC{ÕB3�×<0�3.E±ß�3.Ô±3ndTÙ<L8ÔY3�7f3�0aE^M�Ü¿C4Ô[E±ß�3.L80aEY3�24Ô^9zEYL8CT0fC;Ü¤E±ß<3.ÕBL²MWEYÔ±LNä�ÙBEY36Õ
ADC40aEYÔ±CT5�L80aEYC
E±ß�3�7!Ù�5lEYLlàÂE±ß<Ô±3G94ÕB3GÕ
ó.9;ÔY0�36MYMjç436Ô±0�365¤9;Ô^A^ß�LlEY36ADE±Ù�ÔY34-

Communicator 
Plug-In 
(HCom)Plug-In A Plug-In B

User Application

Harness Proxy

GroupsPlug-Ins DatabaseInvocationIdentity Control

HCore API

Controller (HCtl)

Message 
Handler (HMsg)

HMsg API
Msg TypesSend/ReceiveMsg Creation

(Local HCore Functionality)
Identity Plug-Ins Invocation Database Groups

Other 
Harness 

Daemons

N$OYP ©n��© Z4\FgaV^Q�V[P6­ ª b�XW`aVYhmh��tV±XW`aV^u

õ ß�3�EYÔY940<MY94AµEYL8CT0
A�C40aE±ÔYC45?9;5N24CTÔ±L8E±ß�7�7:9;0�9;243GMj9;5N5�EYÔY940<MY94AµEYL8CT0<M[L80
E±ß�3�A�C40aE±ÔYC45N5836Ô
7"CBÕBÙ<583Çê°ó«,1E±5®ìµ- õ ß�3)AD360aE±Ô^9;5³7"3GM±MY9;2T3Áß<940<ÕB5N3�Ô)ê°ó.é¾MF2dì"ÕB3�5NL8áT3�Ô^M!94585j7f36MYMY9;243GM�EYC
9;0<Õ
Ü¿ÔYC47 EYß�3JADCT0TEYÔ±CT585N3�ÔG-<,[C47f7{Ù<0�LNA69zEYC4ÔtØ�5NÙ�2;à�LN0<M�ê°ó«,[C47¶ìj7:9;LN0aEY9;LN0
E±ß�3�0�3�EWæ[CTÔ±ç
ADC40<0�36ADE±LNC40<M³EYCfA�C47f7{Ù<0�LNA69zEYC4ÔtØ�5NÙ�2;à�LN0<MjC;Ü�C;E±ß<3�Ôtç436Ô±0<3�5²M�-

HKÔ±CTÙ�ØKA�C47f7{Ù<0�LNA69zEYL8CT0K7f3GM±MY9;2T36M¤9;ÔY3�3Dã�A^ß<940�243GÕ�äw3DEWæ³3�360J9³A�C47f7{Ù<0�LNA69zEYC4Ô¤Ø�5NÙ�2;à
L80¾940<Õ
E±ß�3{A�C40aE±ÔYC45N5N3�ÔtÙ<M±L80<2:E±ß�3{7"3GM±MY9;2T3«ß<9;0<Õ�5836Ô6-�>dEY9zEY3{A^ß<940�243GMt9;ÔY3�3DãB36A�ÙBE±3GÕ
ädÝ
E±ß�3«ADCT0TEYÔ±CT585N3�Ô[C4Ô[äaÝ¶9{Ø�5NÙ�2;à�L80�=Tætß�LN5N3�EYß�3KA�C40aE±ÔYC45N5N3�Ô17:94L80aEY94L80�M	EYß�3KMFEY9;E±3KÕ�9zE^9;ä<9TMF3T-
>aEY9;E±3«A^ß<9;0�2T3�ÔY3IdaÙ�36MFEYM[9;ÔY3.ÕB3658LNá436Ô±3GÕ"Ü¿Ô±CT7 9JØ�5NÙ�2;à�LN0:E±C!E±ß�3KADCT0TEYÔ±CT585N3�Ô[ádLN9JE±ß�3.7"3GMWà
M±94243Kß<9;0<Õ�5836ÔtC4Ô�ÕBLNÔ±3GAµEY58Ý¶Ù�MFLN0�2fE±ß<3�ç43�ÔY0�365?I Ó ðµ-

� �ÅÎ[Ë�Ñ��FÐ[
dÒWÎ1Ë[


^Å3"ß<9�á43JÕ�3�á43658CTØ�3GÕ¾9ÁÕ�LNMFE±ÔYL8ä<ÙBE±3GÕ¾ADCT0TEYÔ±CT5�EYß<9zE�9;ÙBEYC47:9zEYLNA69;5N58Ý)ÕB3�E±36ADEYMK9;0<Õ¾Ô±3GADCzáaà
3�Ô^M!M±L80<245N34=�7{Ù�58E±LNØ�5N3�9;0<ÕöA�94MYA�9TÕB36ÕÚ7"367{äw3�Ô"Ü°9;Ù<5lE^M�-�ð�EYM:Õ�36M±L82T0ë9;5N58Czæ�M"9¬E±Ô^94ÕB3�àÂC4Þ
ä�3�EWæ[363�0¶Øw3�Ô±Ü¿C4ÔY7:9;0<A�3�9;0<ÕfÔYC4ä�Ù�MWEY0�36MYM�=TL�- 34-TE±Ù<0<9;ä�5N3�7!Ù�5lEYLlà�ØwC4LN0TE[Ü°9;LN58Ù<Ô±3�A�C40<Õ�LlEYL8CT0<M�-
I�MFE±ÔYL²AµE±5NÝ¶M±Ýa7f7f3DEYÔ±L²A.245NC4ä<945wMFEY9;E±3«ADC40aEYÔ±CT5w940<Õ¶ÔY3�Ø�5NL²A�9zEYL8CT0Á360<MFÙ<Ô±3GM	Ü°94Ù�5lE±à�EYC45N3�Ô^9;0<A�3
9;0<Õ
Ø�ÔYC;E±3GAµE^Mj7"367{äw3�Ô^M�9;2a9;LN0<MFEjÕB360�L²9;58àÂC4Ü®à�M±3�ÔYádLNA�3K940<Õ
MFEY94Ô±áz9;E±LNC40�-

õ ß�3KÕ�LNMFE±ÔYL8ä<ÙBE±3GÕÁADCT0aE±ÔYC45<Ù�MF3GM[2TÔ±CTÙ�ØÁA�C47f7{Ù�0<LNA69zE±LNC40
MF36Ô±ádL²AD36M6=TM±Ù<A^ßÀ94MkJt3�5NLN94ä�5N3
/ ÔYCT9TÕ�A�9TMWEG=4I³E±CT7fLNA / ÔYCT9TÕ�A�9TMWE1940<Õz��L²MFE±ÔYL8ä�Ù�E±36ÕÁI�24ÔY3�367f3�0aE6=4E±C{M±L87fØ�5NL8Ü¿Ý!EYß�3�7:94L80Bà
E±3�0�9;0<A�3"C4Ü[ADCT0<M±LNMFE±360TEY58Ý�ÔY3�Ø<58L²A�9;E±36ÕÛMFEY9zEY3"Õ�36M±Ø�LlEY3fÔY940<ÕBC47 A�C47f7{Ù<0�LNA69zEYL8CT0ÅÕB365N9�ÝBM6=



Ü°9;LN58Ù�ÔY36Mf940<ÕÚÔY36A�Czá43�ÔYLN36M6- õ ß�3GMF3�9;5N24CTÔ±L8E±ß<7fM!æ³3�ÔY3
94Õ<9;ØBEY36ÕëE±CÇ9¬Øw3�36ÔFàÂE±C4àÂØw3�36Ô"ÔYLN0�2
0�3DEWæ³C4ÔYç¶9;Ô^A^ß�L8E±36ADE±Ù�ÔY3KE±CfLN7"Ø<Ô±CzáT3KMYA�945N94ä�L85NL8EWÝÁ9;0<Õ
ß�3�E±3�ÔYC42T3�0�36LlEWÝT-

HK58CTä<9;5wMWE^9zE±3KA^ß<9;0<2436M19;ÔY3tE±Ô^9;0<MY94ADE±LNC40<M#E±ß<9;E³9;ÔY3�3�ãd3GADÙBEY36Õ¶9;E³94585w7f3�7{äw3�Ô^M	CTÔ[9;E
9«7"367{äw3�Ô[24ÔYC4Ù�Ø:9;0�Õ:ADC40�MFL²MWEY3�0aE±5NÝ!A�C47f7fLlE±E±3GÕfC4Ô	ÔY3�#W3GAµE±3GÕ:9zE	EYß�3�MFEY9;E±3�Õ�9;EY9;ä�94M±3tC;Ü
9;5N5<7f3�7!ä�36ÔYM[ÕB3�Øw3�0<Õ�L80�2{C40fE±ß<3�3DãB36A�ÙBE±LNC40:ÔY36M±Ù�58EYM1C;Ü�9;5N5�7f3�7!ä�36ÔYM6- õ ß�3�E±Ô^9;0<MY94ADE±LNC40
ADC40aEYÔ±CT5T9;5N24CTÔ±L8E±ß<7 A�5N9TM±M±L8×<36M�E±Ô^9;0<MY94ADE±LNC40<M�L80aEYC.ÕBL8Þw36Ô±360aE�EWÝdØw36M�9;0<Õ!A^ß�CdCTM±36M�E±ß�3³7fCTMFE
3Då¶ADLN3�0aE�ADCT7{ä�LN0<9;E±LNC40ÀC;Ü�2TÔ±CTÙ�Ø)ADC47f7!Ù�0�L²A�9zEYL8CT0
M±3�ÔYádLNA�36M6-

õ ß�3#L80aEY3�24Ô^9zEYL8CT0.LN0aE±CjEYß�3	7{Ù<5lEYLlàÂE±ß�ÔY369TÕB36Õ«ó.9;ÔY0�36MYM?ç436Ô±0�36549;Ô^A^ß�L8E±3GAµE±Ù<Ô±3#ÕBL²MWEYÔ±LNä�ÙBEY36M
E±ß�3"0�3DEWæ³C4ÔYç)ADC47f7!Ù�0�L²A�9zEYL8CT0�=�E±ß�3"7f36MYM±94243Jß<940<ÕB5NL80<2À940<Õ)E±ß<3{EYÔY940<M±9TAµEYL8CT0¾ADC40aEYÔ±CT5
9;5N24C4ÔYL8E±ß�7 Czá43�Ô!ÕBLlÞ?3�ÔY3�0aE{7fCBÕBÙ�5N36M6- õ ß�3¶Ø�5NÙ�2;à�LN0ëADCT0<AD36ØBE{3�0�9;ä�5N36MJE±ß�3ÀÕBLNMFE±ÔYLNä�ÙBE±3GÕ
ADC40aEYÔ±CT5�E±C�Ù<M±3¶ÕBL8Þw36Ô±360TEJ0<3DEWæ³C4ÔYç�Ø�Ô±C4E±CBADCT5NMKÜ¿CTÔ�3�áT3�ÔYÝ¬ADCT7"7!Ù�0�L²A�9;E±LNC40Ç58LN0�ç?=�ætß�LN5N3
Ø�Ô±CzádL²ÕBLN0�2!L8EYM�245NC4ä<945?Õ<9zEY94ä<94M±3�MF36Ô±ádL²AD3.E±C:Ø�5NÙ�24àÂLN0<Mt9;0�Õ
94Ø�Ø�5NLNA69zE±LNC40�M�-

��������ÍC��Ë�Ñ.�v


�G»�O[»«ü�`TrGV^u_QJb�`a`"��ij]_h�UmXW]_xaS4UWVµc ¹?V^V±Xm�°UWP���¹?V^VYXÛO�PG`zUmXWPGu{­²P�X ª b�XW`aVYhmh^»Jefb6h�UWV±XÇ|�gTV^hm]_h^n
Z;\±gTPzPGu<P6­�O�P6Q�RaS4UWVYX[Z4\^]_V^`T\^VGna|�gaVt�[`a]_k�VYXWhm]¯UÂy{P�­¤q[V^bGcT]_`TrTnT�k�«n9��b6`<»���ýGý4�

�;»��%» q�»tü�u¯·#b�hm]_­�n�iK» ü	»qT�VYXW`agTPGulc4Uµn��T» ��»q�tP6gau®n�Ã.» ��»�Ã³V^]_h�Ul���[`~�1XW\Fga]¯UWV^\YUWS4XWV¾­NP6X)b
e"STu¯UW]_��|�g4XWVµbGc4Vµc ª b�XW`TV^hmh\�tVYXW`TV^u®»[O�PGQ�RaS4UWVYX¶Z;\^]_V^`a\YV)b6`acëefb�UWgaVYQJb�UW]_\^hfij]_k;]_hm]_PG`�n
ojb�pJq[]lcTr6VtsjbDUW]lP6`db�uwv�b6xBP6XFbDUWP6Xmyzna�tZT��n|�6ý6ý4�

}4»�Ã.» ��»;Ã³V^]_h�UµnS�4» ��»��tP6gau®n;ZB» v�»;Z;\^P6UmUµn�¹¤» e
»�¹¤b6Rdb6cTP6RBPGSau_P6h � ª �[q1sjü�ZaZ����³cTb6RTUFb�xau_V#º³]¯Xm�
UWSab6u�efb6\Fga]_`aV{ü�`4k;]¯XWPG`TQ�V^`zU�ÆaP6X ª V±UWVYXWPGr6V^`aV^P6Sah«O�ulSTh�UWVYXWh^»�¹¤bDXFb6u_u_V^u	¹�XWPz\YV^hmhm]_`ar
v�VYUm�
UWV±XWh^naº�PGu®»9¡4nTs³PT»��;n"U��l¡I¡n¡nW±nBRaR\�Gþ6}D�¢�G�6}

ÿT»�Ã.» ��»;Ã³V^]_h�Uµnz��»ST�VYrGSaVYul]_`<nS�T»zi³PG`arGb�XmXFb;nn�~»��G]lb6`ar4nzq�»zefb�`a\FgaV^pBn�º�»zZ;Sa`acTVYXFb�Q\�G¹�ºte7�
¹¤bDXFb6u_u_V^u�º³]¯XmUWSdb�u�efb6\Fga]_`TVn£[���³hmVYXl¤ h¶Ã³ST]8c4V)b�`dcÚ|wSTUWP�XW]lb6uj­²P�X:s³V±UÂ·�P�XWp�VµcÚ¹¤b�XFb�u_ulVYu
O�P6Q�RaS4UW]l`TrT»ae"¼�|Ú¹¤XWV^hmh^n�O�b�QKx4XW]8c4rGVGndef��n<�l¡I¡6ÿ

þ;»�e
»TZ;`a]¯XµnTZ�»To[UmUWP4nTZ�» ª Sahmh���v�Vµc4VYXWQJb6`<nziK»��)b6u_p�VYXµnF�4»Ti³PG`arGb�XmXFb¥�def¹�¼��T|�gTVtO�PGQ�RTu_VYUWV
q1VY­NVYXWV^`a\YVG»Be"¼Â|Ú¹�XWV^hmh^nBO�b6Q.xTXW]lcTr6VGnBef��n�� ¡n¡6�

�4»�Æ�»aO�XW]_h�UW]lb6`���Z;y4`T\±g4XWPG`aP6Sah�b6`dc!�[h�y4`a\FgTXWP6`aP6Sah	Ã[XWP6SaR:O�P6Q�QKST`a]_\µb�UW]_P6`�»TO�PGQ�Q.Sa`T]l\^b��
UW]_P6`ah	P6­?UWgTV��1O#e
naº�PGu®»a}n¡4nTs³P4»aÿ4nB�1RTXW]_u¤�l¡n¡6�4nBRTRf�6���4¡��

�;»ti.»BijPGu_V^kBnBi.»<efb6u_p;]`�<|�gaV.|�XFb6`Thm]lhj�[RaR4XWP�b�\±g:UWP ª ]_rGgÁ�1kGb�]lulb�xa]_u_]_U�yÁO�u_Sah�UWVYX�O�PGQ�QKS4�
`T]_\µb�UW]_PG`<»BO�P6Q�QKST`a]_\µb�UW]_P6`ah#P6­¤UWgTVt�1O#e
naº�PGu®»a}n¡;nds³P4»aÿ4nd�1RTXW]_u��l¡n¡6�4naRaRf��ÿ6�Â�6ý

�4»�ü#»<e"P6hmVYXµn�¹¤»�e
»<e"V^u_u_]8bDXm�ÂZ4Q�]¯UWg�n�iK»B��»B�1r�bDXm·#b6u®n<q�»��«»CT�SacTga]lbJb6`ac¶O[»<��»�v<]_`arGu_VYy;�
¹¤b�Rdb6cTPGRBP6Sau_PGh �³|wP�UWV^Q\�	b¬­²b6STu_Um�¿UWP6ulV±XFb6`zU¶QKSTu_UW]_\µb�h�Ufr�XWPGSaRö\^PGQ�Q.Sa`T]l\^b�UW]_PG`Äh�y4h�UWV^Qf»
O�P6Q�QKST`a]_\µb�UW]_P6`ah#P6­wUWgaVt�1O#e }n¡;ndÿ\U¿�1RTXµ»��l¡I¡G��W±ndRaR"þ�ÿ6���6}

¡4»�Æ�» O[»?Ãjb6VYXmUW`TVYXl�wÆaSa`acab6Q�VY`;UFb�u_h³P6­#Ædb6STu_Um��|wP6u_VYXFb6`zU�ij]_h�UmXW]_xaS4UWVµc)O�P6Q�RaSTUW]_`Tr!]_`)�1h�y4`T�
\FgTXWP6`aP6Sah	ü�`4k;]¯XWPG`TQ�V^`zUWh^»T�[O#e+O�P6Q�RaSTUW]_`Tr�Z4S4XWk�VYy4h^n4º�P6u®»a};�Gnas³PT»<�Gndefb�XW\FgÀ� ¡n¡n¡

�^ý4»�ZB»	e"]_hmgTXFb;n1v�V^]¦�)S"���[`Úü�kGb�u_Sdb�UW]_P6`ëP�­.Æ?ulPµ· O�P6`zUmXWPGuj]_`öÃ[XWPGSTRëO�PGQ�QKST`a]_\µbDUW]lP6`�»
¼Âü�ü�üv§6�1O#e |�XFb6`ThWb6\YUW]_PG`Th³P6`"s³V±UÂ·�P�XWp;]l`TrTnTº�P6u®»d�;nds³P4»aþ;n�o³\±Uµ»<� ¡n¡6�

�6�G»�|³» iK»[O�gab6`ac4XFb4n[ZB»	|wP6SaV^rF�[�[`TXWV^u_]lb6xTu_V)Ædb�]lu_S4XWVÀijVYUWVY\YUWP6XWh"­NP6X:q1V^u_]lb6xTulV
ij]_h�UmXW]_xaSTUWV^c
Zzy4h�UWV^Q�h^»<¼±» T[» e |�gTPGQJb�h[�4»"�)b�UWhmPG`Àq[V^hmV^b�XW\Fg¾O�V^`zUWVYXµn ª b^·#UWgaP6XW`TVGn�s³VY·�¨�P6XWpÁb6`ac
i³V^RdbDXmUWQ�V^`zU�P6­�O�P6Q�RaS4UWVYX!Z4\^]_V^`T\^VGn�O�P6XW`TV^u_u³�³`T]_k�VYXWhm]¯UÂyzn�¼�UWgab6\µb;n�s[VY·©¨�P�XWpÄ�^ÿ��Gþ6};n
�jZT��nB�l¡n¡;�

�l�;»�e
»�¹¤bDUW]_`aP6�ÂefbDXmUW]l`TV ªGn�q�»��G]_Q�]l`TV ªY��¹?VYXW]_h^n�T[»��tV^Q�Q�V6n�Ã.»��[u_PG`ThmP|��Z;\µb6ulb6xTu_Vfq[VYRau_]_\µb��
UW]_P6`f]_`:itb�UFb�xdb6hmV.O�u_Sah�UWV±XWh^»B|wV^\Fga`T]_\µb6u��³`a]_k�V±XWhm]_U�y"P�­�efbGc;XW]8c�nBÆdb�\^Sau¯UFb6c:cTVt¼Â`4­²P�XWQJb�Um�
]_\µb;n�T�PGbGc4]lu_ulbJcTV^u?e"PG`zUWVGndefbGc;XW]8c�n�Z;Rdb6]_`:b�`dc:Zz·	]_hmh³ÆaV^cTVYXFb�uw¼Â`Th�UW]¯UWSTUWVjP�­�|wV^\Fga`aP6u_PGr6y
U¿ü�| ªq« W±nTijV^RdbDXmUWQ�V^`zU�P�­�O�PGQ�RaS4UWVYX[Z4\Y]lVY`a\^VGn « SaVYXW]_\Fg


