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4kGW8Dµ'8D��8DA'9 021 ¿ZXY6�A@§M45� 1 ��7�XYSÇ6�VW9W9O8:9ON�A'VO7^Ac��S^XYS^A'6 1 §>A'6¶4F9�XY6�6�A'6^6�XYTWAO6�7�XZG 0F1 8:92º
TWVO7�¦cAOVO7bTWVO7"GWXZµ'8D]ZXZ�£]Y4F9�TW6�XZµFXY927�TW6�AFNO6�4FS^�$�j6�A'S)TW6HA'G@VO]Z8:9ONÄS»XY4F9O8:9ONc� VOC$6�XZ�bVOCD7��Y=£n"X�º
7�XZ]Z7�8:9ONU4F9OG¦6�XYTWAO6�7�8:9ON^�bVO]�_¶��8D7bVW4c7�8EAO9O�JTW6�XZ��XY927���429UA'TWT½A'6�7bVW9O8D7 1 7�A^6�XZ]ZAcµFXY6>�j6�A'SÉ§FA'6�7�A
TW6�AcµO8EGWX^S^A'6�X"GWXZ7�4c8DCE�"4 0 A'VO7�7b_OXZ��X�Â28:9OGW�JA���TW6�A 0 CEXYS»�Y=

e _OXZ��X¦GW8D�b6�VWTO7�8EAO9O�<Ac��9OA'6�S¶4cC�TW6�A2N'6�4FS XZ³OXZ]YVO7�8DA'9v4F6HX¦]Y4cCDCEXZG§x)¨�©�x����Y{���z��Z§M4F9OG
7b_OX�S^XZ]Z_W4F9O8D�bS�7�A¡GWXZ7�XZ]Z7J4F9OG·6�XY4c]Z7m7�A^7b_OXZ��X"XZ³O]ZXYTO7�8DA'9O�J8D��]Y4�CECDXZGcx)¨@©*x����Y{���z
w���z ª���{�z�«'=
h 1 9F7b4�]Z7�8D]Y4cCDC 1 §�429sXZ³']ZXYTO7�8DA'9®_W4F9OGWCD8:9ONvS^XZ]�_W429O8E��S÷]ZA'9O��8E��7��UAc�À4�S^XY4F9O�U7�A�XZ³WTOCD8E]Z8D7�C 1
6�4c8D��X�4F9£XZ³O]ZXYTO7�8DA'9W4cC�]ZA'9OGW8D7�8DA'9U4c7M4-TW6�AFN'6�4FS T½AF8:9F7�§'4F9OGU4"S^XY4F9O��A���XZ³WTW6�XZ����8:9ON�4 0 CDA']ZÂ
Ac�$]ZA'GWXU7�A _W4F9OGWCDX¼A'9OX^A'6"S^A'6HX�XZ³O]ZXYTO7�8DA'9W4cCM]ZAO9OGW8E7�8EAO9O�Y=UhOAc�R7 � 4F6HX�XZ³O]ZXYTO7�8DA'9O��]Y4F9 0 X
�bVWTWT½A'6�7�XZG·4c7�7b_OX-A'TWXY6�4�7�8:9ON¡� 1 ��7�XYS CDXZµFXZCMP�XF=üN@=:§F3�4c]Z_
¬ÊòI §��Ó8:9OGWA � �Jo e ¬Ê¤BR[Z§FA'6�4c7$7b_OX
TW6�AFNO6�4FSUS^8:9ONUC:4F9ONOVW4cNFX"CDXZµFXZC�P�XF=üN@= d G@4F¤FöN¬:¢* §WQQ®�®�¬ÊðFøI §OÈ'4�µÌ4¯¬:¢YðI §W3�AOG@VOC´4Ìº ò�¬ÊöB�[ =

u 9OXJA��Ã7b_OX"SU4c8:9UN2A'4cCD�MAc�>XZ³']ZXYTO7�8DA'9¦_W429OGWCE8:9ONU8D��7�A���XYTW4F6�4c7�X�]ZAOGWXJGWXY4�CE8:9ON � 8D7b_

¢



VW9OVO�bVW4cC>��8D7bVW4c7�8DA'9O�m� 6HA'S�7b_OX"]ZAOGWX^�bVWTWTWA'6H7�8:9ON 9OA'6�SU4cCÃTW6�AO]ZXZ����8:9ON@= e _O8E�"VO�bVW4cCDC 1 CDXY4cGW�
7�AU]ZCDXY4F9OXY6 §@S^A'6�X�VW9OGWXY6H��7b4F9OG@4 0 CDXUTW6�AFNO6�4FS^�Y=

lJ92�RA'6�7�VW9W4c7�XZC 1 §W��8:9O]ZX�XZ³O]ZXYTO7�8DA'9O��]Y429¦TW6�A'TW4cN'4�7�XJ8:9k4¡TW6HAFN'6�4FSÉ§'CDAO]Y4cCÃ6�XY4���A'9O8:9ON
4 0 A'VO7$7b_OXJ]ZAOGWX-8E��9OAF7$NFXY9OXY6�4cCDC 1 �bV2¸<]Z8DXY927$7�A^GWXZµFXZCDA'T<4^S^AOG@VOCDX"7b_W4c7 � 8DCEC>6�XY4c]Z7�42TWTW6�Acº
TW6�8:4c7�XZC 1 7�A¡4�CEC�VW9OXZ³aT½XZ]Z7�XZG·��8E7�VW4c7�8DA'9O�Y= e _O8E�$7b_OXZ��8E�$�b_OA � �$7b_W4�7M7b_OX�C:4c]ZÂ^Ac�>8´92�RA'6�S¶4c7�8DA'9
GWXZ��]Y6�8 0 8:9ONU7b_OX-NFCDA 0 4cC½Á@A � Ac�,XZ³O]ZXYTO7�8DA'9O�Y§OXZ�bTWXZ]Z8:4cCDC 1 8:9¼A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZGUC:4F9ON'VW4�NFXZ�Y§O]Y4F9
TW6�XZµFXY927UGWXZµFXZCDA'T½XY6��¶� 6�AOS)�jVOCDC 1 CEXZµ2XY6�4cNF8:9ONs7b_OX T½A � XY6»Ac�JXZ³O]ZXYTO7�8DA'9v_W4F9OGWCD8:9ONvS^XZ]Z_W4�º
9O8D�bS^�Y= r AO6"XZ³W4FSUTOCDXF§M4kC:4c]�Â5Ac��8´92�RA'6�S¶4c7�8DA'9s4 0 A'VO7 � _O8D]Z_�XZ³O]ZXYTO7�8DA'9O�U]Y429¬4F6H8E��X 4c7^4
TW4F6�7�8E]YVOC:4F6¶TW6�AFN'6�42S²TWA28´927^]Y4F9+SU4FÂ�XU8D7¡GW8L¸<]YVOCD7¶��AO6�GWXZµ2XZCEAOTWXY6��U7�A·X*°,XZ]Z7�8DµFXZC 1 8:SUTOCDX�º
S^XY927"XY6�6�A'6-_W4F9OGWCD8:9ON�TWAFCD8D]Z8DXZ�Y= e A¦]ZAOSUTWXY9O�b4�7�X£��A'6m7b_O8D��8:92�RA'6�SU4�7�8DA'9kN'4FT�§,i$8:927b6�AOG@VO]ZX
4F9U42TWTW6�A'4c]Z_^7�A^TW6�Acµ'8DGWX-8´92�RA'6�S¶4c7�8DA'9U4 0 A'VO7M7�_OX�Á@A � Ac�,XZ³O]ZXYTO7�8DA'9O�Y= e _OXJ4FTWTW6�AO4c]�_¶_W4c�
0 XZXY958´S¶TOCEXYS»XY9F7�XZGs8:9�4¼7�AOAFC>7b_W4c7�TWXY6 ��A'6�S^�"7b_OX^XZ³'7�6�4c]Z7�8DA'9kAc�$XZ³']ZXYTO7�8DA'958´92�RA'6�S¶4c7�8DA'9
�j6�A'S�TW6�AFN'6�4FS^� � 6�8D7�7�XY9É8:9¦È'4�µÌ4½=

e _OXÄ6HXYSU4c8:9OGWXY6¼Ac��7b_O8D�¦]Z_W4FTO7�XY6¼TW6�XZ��XY927��<7�_OXÄN2XY9OXY6�4cC�]ZA'9O]ZXYTO7��¦Ac��XZ³']ZXYTO7�8EAO9
_W4F9OGWCD8:9ON@=

±³²�± �������M�£��
��"�9´|�-�Uµ^��
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¶¸·¹¶¸·º¶ » ��¼����j�¾½&¿�ÀM�W� Á�~��x�,�M}
d CE7�_OA'VON'_¼7b_OX"8:SUTOCDXYS^XY927b4c7�8DA'9kAc�>XZ³']ZXYTO7�8DA'9É� 1 ��7�XYS^�$µÌ426�8DXZ�J8:9¦GW8Â°,XY6�XY927JTW6�AFNO6�4FSUS^8:9ON
C:4F9ON'VW4cN2XZ��4F9OG^A'T½XY6�4c7�8:9ON�� 1 ��7�XYS^�Y§c7b_OXY6�X$��XZXYS»�M7�A 0 XJ4-]ZA'9O��XY9O�bVO��A'9£7b_OX�S^A'6�X$NFXY9OXY6�4cC
]ZA'9O]ZXYTO7�Ac��429"XZ³O]ZXYTO7�8DA'9�¬Ã�O§W¢F¢c§O¢Y¤W§cðFûO§ÌðW¢Ä = d 9Nx)¨@©*x����Y{���z^]Y429 0 X$GWX�Ë�9OXZG<4c�³Åb4F9�4 0 9OA'6xº
SU4cC�]ZAOSUTWVO7b4c7�8DA'95��7b4c7�X)ÆÇ¬LðW¢F§ÃT�=��FøB = e _O8D�^GWX�Ë�9O8E7�8EAO9+4FTWTOCD8EXZ� 0 AF7b_�7�AN��~���«�~È���É�q{}z�«�Ê
����z�«����I«�x)Ê����J�Äx*ª+4F9OG\�*�ZxB~����Y{�z�«�Ê¹�Ä�B�)�Yx���Ê������)x�ªsXZ³O]ZXYTO7�8DA'9O�Ë¬ä¢Y¤I = e _O8D�<7b_OXZ��8E��§�_OA � XZµFXY6Z§
�RA']YVO��XZ�-XZ³O]ZC´VO��8Eµ2XZC 1 A'9¦TW6�AFNO6�4FSUS^8:9ONcºjC:4F9ONOVW4cNFX�º 0 4c��XZGkXZ³']ZXYTO7�8EAO9O�Y=

ð



K�³O]ZXYTO7�8DA'9O�-]Y4F9 0 X�]ZC:4c����8LË@XZG�4c��XZ8D7b_OXY6S��~�x)Ê�ª�xYÌsz x*ª¦A'6����)x�~�ÊÈª�xÍÌhz x*ª�¬Ã�W§,¢2¢Ì§Æ¢Y¤B =
;M6HX�ºjGWX�Ë�9OXZGvXZ³O]ZXYTO7�8DA'9O� 426�X<N2XY9OXY6�4cCDC 1 4c����AO]Z8:4c7�XZG � 8D7b_s]ZA'9OGW8D7�8DA'9O�¼7b_W4c7U4F6HX<GWXZ7�XZ]Z7�XZG
021 7b_OX£� 1 ��7�XYS¦=�lm��XY6xºjGWX�Ë�9OXZG�XZ³']ZXYTO7�8EAO9O�À4F6HX"GWX�Ë�9OXZG5429OG¦GWXZ7�XZ]Z7�XZGÄ4�7�7b_OX�4FTWTOCD8D]Y4c7�8DA'9
CDXZµFXZCs¬:¢Y¤I =

d 9kXZ³O]ZXYTO7�8DA'9�8D��~���{#�Äx*ªF§�A'6��){Â«�z ���Îx*ªF§ � _OXY9�7b_OX�]ZAO6�6�XZ�bT½A'9OGW8:9ONÄ4 0 9OA'6�SU4cC>��7b4c7�X
8D�$GWXZ7�XZ]Z7�XZG,=MK�³']ZXYTO7�8DA'9O�$]Y4F9 0 X"6�4c8D��XZG�{��,����{}©�{}�Y�Î��A'6QxI¨�����{}©�{}�Y�Î�N¬:¢F¢� =>K�³O]ZXYTO7�8DA'9O��TWAF7�XY92º
7�8:4cCDC 1 6�4c8D��XZG 021 �jVW9O]Z7�8DA'9É]Y4cCDCE�-A'6�C:4F9ON'VW4cN2X�ºjGWX�Ë�9OXZGÄAOTWXY6�4c7�A'6���P�XF=ôN@=ä§'4F6�8D7b_WS»XZ7�8D]�A'T½XY6�4�º
7�A'6H�b[M4F6HXJ�b4�8EG¦7�A 0 X�6�4c8D��XZG¦8:SUTOCD8E]Z8D7�C 1 § � _O8DCDX�XZ³O]ZXYTO7�8DA'9O�J6�4c8D��XZG¦GWXZ7�XY6�S^8:9O8D��7�8D]Y4cCDC 1 VO��8´9ON
4£]ZA'SUSU429OG<A'6�C:4F9ON'VW4cNFX�ºjGWX�Ë�9OXZG�ÂcX 1 � AO6�G,§FCD8:ÂcXUF�G�<BÏ�>-A'6sÏ�<*Ð�ÑJG�=O§'426�XJ��4c8DG<7�A 0 XÀ6�4�8E��XZG
XZ³WTOCE8D]Z8D7�C 1 =

¶¸·¹¶¸·YÒ ¿�ÀM�W��Á�~F�j�,�ÔÓ¬{��7Õ×Öj�x�!½°z|�@��ØM{��M�x}@Ù�}
K�³O]ZXYTO7�8DA'9O� � A'VOCDGv9OAF7 0 X·VO��X��jVOC�8L�J7b_OX 1 4cC � 4 1 �^6�XZ�bVOCD7�XZG+8:9s7b_OX·4 0 9OA'6�SU4cCM7�XY6�S^8:9W4�º
7�8DA'9kAc��4¦TW6�A2N'6�4FS¦= r A'6-7�_O8E��6HXY4c��A'9�§�TW6�AFN'6�4FSUS^8:9ON¼C´429ON'VW4cNFXZ�"�bVWTWT½A'6�7�8:9ONkXZ³']ZXYTO7�8DA'9O�
4cCD��A^TW6�Acµ'8DGWXqx)¨@©*x����Y{���z¯w���z�ª��Î{}z�«��qx*©)w���z {#�Ä���Z=ÃK�³O]ZXYTO7�8DA'9¦_W4F9OGWCD8:9ON<S^XZ]Z_W4F9O8D�bS^��4cCDCDA �
TW6�AFNO6�4FSUS^XY6H�"7�A¦GWX�Ë�9OX<]ZAOGWX¼7�A 0 XUXZ³OXZ]YVO7�XZG � _OXY9�]ZXY6�7b4c8:9�XZ³O]ZXYTO7�8DA'9O�U4F6�XUGWXZ7�XZ]Z7�XZG,§
4F9OG�7�A¦CE8:9WÂ�7�_OX¡AO]Z]YVW6�6�XY9O]ZX¼Ac�$XZ³']ZXYTO7�8DA'9O�^7�A¦7�_OX¡]ZAO6�6�XZ�bT½A'9OGW8:9ONÄ]ZAOGWXF= d 9cx)¨�©�x����Y{���z
w���z�ª���x�~£8E�m7b_OX"]ZA'GWX£XZ³'XZ]YVO7�XZG¦8´9k6�XZ�bT½A'9O��X"7�A<429UXZ³O]ZXYTO7�8DA'9�=$ij9·S»AF��7$C:4F9ON'VW4cNFXZ��§ � _OXY9
4F9ÉXZ³']ZXYTO7�8DA'9k8D�"6�4c8D��XZG,§�7b_OX£� 1 ��7�XYS|_W4cCD7��-7b_OX�XZ³OXZ]YVO7�8DA'9kAc�M7b_OX^TW6�AFN'6�4FS|4F9OGk��XY4F6�]Z_OXZ�
�RA'6�4"_W4F9OGWCDXY6���A'6>7�_OX�XZ³']ZXYTO7�8EAO9�= e _OX���XY426�]�_£��7�4F6�7���8:9^7b_OX��Y��~}«�x��R§OVO�bVW4cCDC 1 7b_OX$XY9O]ZCDAF��8:9ON
� 1 9F7�4c]Z7�8D]���]ZAOTWXF= d 9ÉXZ³']ZXYTO7�8EAO9�8D�J�b4�8EG�7�A 0 XNw���z ª���x�ª � _OXY9k4<_W4F9OGWCDXY6À��A'6B8E7"8D�-�RA'VW9OG
4F9OG^7b_OX�]ZA'6�6�XZ�bT½A'9OGW8:9ON"]ZA'GWX�_W4c� 0 XZXY9£XZ³'XZ]YVO7�XZG,=�i��@7b_OX�_W4F9OGWCDXY6>8D�>��AOVW9OG¡GW8:6�XZ]Z7�C 1 8:9£7b_OX
7b4F6HNFXZ7Y§�7b_OX^XZ³']ZXYTO7�8DA'958E�£�b4c8DG�7�A 0 X��q���*Ú@x*ªF= u 7b_OXY6 � 8D��XF§Æ7b_OX^XZ³']ZXYTO7�8DA'958E�³��~È�Ä�Z�)«����Yx�ª
7�A¬429+XY9O]ZCDAF��8:9ONv��]ZA'TWXk��XZCDXZ]Z7�XZG°4c]Z]ZA'6�GW8:9ON+7�A�7�_OX·8:SUTOCDXYS^XY927b4c7�8DA'9®Ac��7b_OXkXZ³']ZXYTO7�8EAO9
_W4F9OGWCD8:9ON¬S^XZ]Z_W4F9O8D�bS¦=�K�³O]ZXYTO7�8DA'9O�^]Y4F9 0 X·TW6�A'TW4cN'4�7�XZGÛ{��,����{}©�{}�Y�Î�+PR4FVO7�A'SU4c7�8D]<TW6HA'TW4�º

ò



N'4c7�8EAO9W[Z§�A'6qx)¨�����{�©B{��Y���c=Uij95� 1 ��7�XYS^�"�bVWTWT½A'6�7�8:9ONÄ42VO7�A'SU4c7�8E]UTW6�AOTW4cN'4c7�8DA'9�§�8L�J9OAÄ_W429OGWCEXY6
�RA'6M4F9¶XZ³O]ZXYTO7�8DA'9¼8D�$��AOVW9OG<8:9¦4£7b4F6�N2XZ7Y§F7b_OX-XZ³O]ZXYTO7�8DA'9¼8D�B42VO7�A'SU4c7�8E]Y4�CEC 1 ~�x)ÊÈ~���{#�)x�ªF=��Ó8D7b_
XZ³WTOCE8D]Z8D7<TW6�AOTW4cN'4c7�8DA'9�§Æ8:9sA'6�GWXY6"7�A 0 X¦TW6�A'TW4cN'4�7�XZG,§Ã4F95XZ³']ZXYTO7�8DA'9+_W4���7�A 0 X<XZ³WTOCD8E]Z8D7�C 1
6�X�º 6�4�8E��XZG·8:9·4U_W429OGWCEXY6 = e _OXY6HX"XZ³'8D��7��-GW8Â°,XY6�XY9F7-S^A'GWXZCD�-GWXZ��]Y6�8 0 8:9ON¦7b_OX�]ZAO9F7b6HAFCWÁ@A � 0 X�º
7 � XZXY9¦��8DN'9W4cCDXY6���§�7b4F6�NFXZ7��Y§@4F9OG�_W4F9OGWCDXY6��Y= e _OXUS^A2��7�]ZA'SUS»A'9·S^AOGWXZCD�¡4F6HX�GWXZ��]Y6�8 0 XZG�8:9
7b_OX�9OXZ³O7J��XZ]Z7�8DA'9�=

¶¸·¹¶¸·�Ü ¿�ÀM�W��Á�~F�j�,��z|�!ÕM��Öj}
e _O8D�"��XZ]Z7�8DA'9kGWXZ��]Y6H8 0 XZ��7b_W6HXZX � XZCDCÊº ÂO9OA � 9�XZ³O]ZXYTO7�8DA'9�S^AOGWXZCE�BÝ�7b_OX��Yx�~*�q{�z����Y{}��z�S^AOGWXZC�§
7b_OXÇ~�x)�)���Q���Y{���zÓS^AOGWXZCR§�4F9OG+7b_OXÇ~�x��Y~*��S^AOGWXZC�= e _OX¦GWXZ��]Y6�8:TO7�8DA'9O�¼Ac�"7b_OX·S^AOGWXZCE�¼4F6�X
4cG@4FTO7�XZG¼� 6�AOSa¬ÊðW¢� =

â�ßaØ2ì�ÛRÞ�ÙW×YÛäÝ,ÞßÞpÝ,ë,ßWã!ij9�7b_OX^7�XY6�S»8´9W4�7�8DA'9�S^AOGWXZCR§Ã7�_OXU��]ZA'T½XUAc��7�_OXU��8DN'9W4cCDXY6"8D�£GWX�º
��7b6HA 1 XZG,§F4F9OG,§O8Ê��4�_W4F9OGWCDXY6�8D�M�RA'VW9OG,§O]ZA'927b6�AFC@6HXZ�bVWS^XZ��4c7M7�_OX$Ë�6���7�� 1 927b4c]Z7�8E]"VW9O8D7���AFCDCDA � º
8:9ON<7�_O8E�-_W4F9OGWCDXY6Z=

þ ßaÖ�èÃìÇ,×YÛäÝ,ÞàÞpÝ,ë,ßWã�ix9®7b_OX�6�XZ�bVWSUTO7�8DA'9ÓS^AOGWXZCR§-A'9O]ZX�4F9®XZ³']ZXYTO7�8DA'9 8E�·_W429OGWCEXZG,§
]ZA'SUTWVO7�4c7�8DA'9¼]ZA'927�8:9'VOXZ�m�j6�A'S¾7b_OX¡T½AF8:9F7 � _OXY6�X�7�_OX"XZ³']ZXYTO7�8DA'9 � 4c��A'6�8DNF8:9W4cCDC 1 6�4c8D��XZG,=

þ ß'×YØB"\ÞpÝ,ë,ßWã�ix9·7�_OX<6�XZ7b6 1 S»A'GWXZCR§ � _OXY9�7b_OX^XZ³']ZXYTO7�8EAO9�8D��_W4F9OGWCDXZG,§>7b_OXU��8DN'9W4�CEXY6Ibô�
0 CDA']ZÂ¼8D�J7�XY6�S^8:9W4c7�XZG·4F9OG¦7�_OXY9·6�XZ7b6H8EXZG,=

r 8DN'VW6�X<¢2=:¢"8DCDC´VO��7b6�4c7�XZ�"7�_OX"7b_W6�XZX¡S»A'GWXZCD�Y=-ij9¦XZµ2XY6 1 ��]Z_OXYSU4W§�7b_OX�7�AOTWS^AF��7 0 CDA']ZÂ
6�XYTW6�XZ��XY9F7���7b_OX-� 1 927b4c]Z7�8E]-VW9O8E7 � _OXY6HXJ7b_OX-XZ³O]ZXYTO7�8DA'9U8D��6�4c8D��XZG,= e _OX��b_W4cGWXZG 0 CDA']ZÂ¼6�XYTW6�X�º
��XY927$7b_OX"XZ³']ZXYTO7�8EAO9·_W4F9OGWCD8:9ON<]ZAOGWXF§W7b_OX 0 AF7�7�AOSUS^AF��7 0 CDA']ZÂ<6HXYTW6�XZ��XY927��$7b_OX�9OXZ³'7mCEA2NF8D]Y4cC
]ZA'927b6�AFC 0 CDAO]�Â�§@4F9OGk7b_OX�4F6�6�A � ��6�XYTW6HXZ��XY9F7m]ZA'9F7�6�AFC�Á@A � =

ó



Termination Model Resumption Model Retry Model

r 8DN'VW6�XU¢F=ä¢�Ý�K�³O]ZXYTO7�8DA'9¦3�AOGWXZCE�

¶¸·¹¶¸·�á Ós�j���F{��F��Ø��j�@}¦���É¿UÀM�W��Á�~F�j�Æ�M}
K�³O]ZXYTO7�8DA'9O�^4F6�XU6�XYTW6�XZ��XY927�XZG�GW8Â°,XY6�XY9F7�C 1 8:9�GW8Â°,XY6�XY927"C´429ON'VW4cNFXZ�Y= e _OX 1 ]Y4F9 0 X¶GWX�Ë�9OXZG
4c��µÌ4F6�8DA'VO��TW6�A2N'6�4FSpXY927�8D7�8DXZ�Y§O�bVO]Z_<4c��G@4�7b4"7 1 TWXZ�Y§OTW6�A']ZXZG@VW6HXZ�Y§OµÌ4cC:VOXZ�Y§WAO6MTW6�AFNO6�4FSUS^8:9ON
C:4F9ON'VW4cN2X¡TW6�8:S^8D7�8DµFXZ�Y=mn"XYTWXY9OGW8:9ON·AO9¦7b_OXZ8:6-6�XYTW6�XZ��XY927b4c7�8DA'9�§ � X"]Y4F9¦]ZC:4c����8L� 1 XZ³']ZXYTO7�8DA'9O�
4c�$_W4YµO8:9ON�XZ8D7b_OXY6�4��Ä{}z�«�������~mA'6sw�{�xB~È��~È©Iw�{}©�������7b6�VO]Z7bVW6�XU¬:¢�¤)�=�â»K�³']ZXYTO7�8EAO9O��8:SUTOCDXYS^XY927�8:9ON
7b_OX¼��8:9ON'VOC:4F6£��7b6�VO]Z7�VW6�X<4F6�X¦VW9W6�XZC:4c7�XZG+4F9OGs7b_OXY6�XU8D�U9OA � 4 1 7�A·NO6�A'VWT�7b_OXYS)7�A2NFXZ7b_OXY6Z=
K�³W4FSUTOCDXZ�$Ac�ÃTW6�AFNO6�4FSUS^8:9ON£C´429ON'VW4cNFXZ��8´S¶TOCEXYS»XY9F7�8:9ON¼7b_OX���8:9ON'VOC:4F6BXZ³']ZXYTO7�8DA'9¶��7b6�VO]Z7bVW6�X
8:9O]ZC:VOGWX<Q q lp4F9OG d G@4W=

ij9ÉC´429ON'VW4cNFXZ�"8:SUTOCDXYS^XY927�8:9ON·XZ³O]ZXYTO7�8DA'9O�"8:9�4U_O8DXY6�4F6�]Z_O8D]Y4cC���7b6�VO]Z7�VW6�XF§�429¦XZ³O]ZXYT2º
7�8DA'9s]Y4F9®_W4�µFX¦��XZµFXY6�4�C���V 0 ºjXZ³']ZXYTO7�8DA'9O�¬P 4F9OG,§M8:9 ��A'S^X¦]Y4c��XZ�Y§�429sXZ³']ZXYTO7�8DA'9 ]Y4F9+_W4�µFX
��XZµFXY6�4cC�TW4F6HXY9F7���[Z= e _O8D�U8D�¡7�_OX<GWX¶� 4�]Z7�A·��7�4F9OG@4F6�G��RA'6�A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZG¬C:4F9ONOVW4cNFXZ�U6�XYT2º
6�XZ��XY927�8:9ON�XZ³O]ZXYTO7�8DA'9O�<4c�^A 0aÅ XZ]Z7��·P�XF=üN@=:§�È'4�µÌ4½§MQQ®�®"[Z= e _OXY6�X¦4F6�X¼A 0 µO8DA'VO�<4cGWµc4F927b4cNFXZ�
7�A¦6�XYTW6�XZ��XY927�8:9ON·XZ³O]ZXYTO7�8DA'9O�£8´9�4¦_O8DXY6�4F6H]�_ 1 = r 8:6���7Y§�7�_OX»_O8DXY6�426�]�_ 1 TW6HAÌµO8DGWXZ��4¼��XYSU4F927�8D]
A'6�NO4F9O8D¿Y4c7�8DA'9£�RA'6�XZ³O]ZXYTO7�8DA'9O�Y= r A'6�XZ³a4FS¶TOCEXF§W4F9¶XZ³O]ZXYTO7�8DA'9<6HXYTW6�XZ��XY927�8:9ON»4ÀË@CDX�9OAF7��RA'VW9OG

ã�ä�å�æ ç¹è�é�ê�ë�æºê�å�ì¹é!å)í�ç¹è�î�ì ï�å�æ¹ðZñIò�ó�åsô�å�ç�æºé�ç�õ)î�ôöç¹è�é�ô@ë�õ)ô�÷�é!ø�é�çYï�é�é�ô�ç¹è�é;ù�ú�û*üºý�ü¹þÈù�ú�þ�ý)ÿ�õ)ô�ó������� û�þ���ìºç¹æºë�÷�ç¹ë�æºé�ì;õIì ó�é�ì¹÷�æºî�ø�é�ó�ø
	�� õ)ô�hõ)ô�ó���çºé�ï;õIæºç�������������å�ç¹èQç�	�ê�é�å)í�ìºçºæ¹ë�÷�ç¹ë�æºé�ì!õ)æ¹é�÷�å�ô�ì¹îÎó�é�æºé�óè�î�é�æ�õ)æº÷�è�î�÷�õ����
ö



4F9OG�4F9ÉXZ³']ZXYTO7�8DA'9�6�XYTW6�XZ��XY927�8:9ON¦7b_OX^XY9OG�Ac��4^Ë@CDX 0 XZ8:9ONÄ6�XY4cG�4F6�X 0 AF7b_�i u XZ³O]ZXYTO7�8DA'9O�Y=
d ��XZ]ZA'9OG¬4cGWµc4F9F7�4cNFXF§½��A'6-C:4F9ONOVW4cNFXZ�"7b_W4c7"SU4FTk7b_OX^XZ³O]ZXYTO7�8DA'9���7�6�VO]Z7bVW6�X^7�A¼7b_OXZ8:6"7 1 TWX
� 1 ��7�XYS¦§O8D�-7b_W4c7$7b_OX¡_W429OGWCEXY6B�RA'6$4UTW4F6�XY927�XZ³O]ZXYTO7�8DA'9¦]Y4F9k9W4c7bVW6�4�CEC 1 _W4F9OGWCDXU4cCDC,8D7���]Z_O8ECDG
XZ³O]ZXYTO7�8DA'9O�ö¬:¢�¤)�= d � � X � 8DCEC���XZX$8:9^��XZ]Z7�8DA'9¦¢2=ÊðW§c7b_OXY6�X$8D��VW92�RA'6�7�VW9W4c7�XZC 1 4-]ZAF��7M4c����AO]Z8:4c7�XZG
� 8D7b_É7b_O8D�JTW6�A'T½XY6�7 1 =

±³² � ��� �|������� �J���������M�£��
��"��/

¶¸·ÍÒ�·º¶ ¿�ÀM�W��Á�~F�j�,�"!Y�Æ~������b{��W�@}
e _OXJTW6HA'TW4cN'4c7�8EAO9�A���XZ³O]ZXYTO7�8DA'9O�$8´927b6�AOG@VO]ZXZ�M7�_OXJTWAF����8 0 8ECD8D7 1 A��t9OA'92ºjCDAO]Y4cC@]ZA'927b6�A2CFÁ@A � =�i��
7b_OX-]Y4cCDCDXY6$Ac�õ4^S^AOG@VOCDX"8ENO9OA'6�XZ�$7b_OX-XZ³']ZXYTO7�8DA'9O�-7b_W4c7�]Y4F9¶]Y6�AF���$7b_OX"S^AOG@VOCEX�bü� 0 A'VW9OG@426 1 §
7b_OX"]Y4cCDCDXY6m]Y4F9W9OAF7�4cGWXZ`WVW4c7�XZC 1 TW6�XYTW4F6�X-�RA'6�7b_OXZ��X"XZ³O]ZXYTO7�8DA'9O�Y§�4F9OG·6�A 0 VO��7b9OXZ����TW6�A 0 CDXYS^�
SU4 1 4F6�8D��XF= r A'6m7b_O8D�"6�XY4c��A'9�§�SU4F9 1 TW6�AFNO6�4FSUS^8:9ONUC:4F9ONOVW4cNFXZ�"�bVWTWT½A'6�7qx)¨@©*x����Y{���z {�z��Yx�~�Ê
�)��©�xI��¬:¢Y¤IBP�A'6³xI¨@©*x����Y{}��z��¹�Zx*©�{ Ìh©*���Y{}��z��q¬ÊðW¢��[Z= d 9¼XZ³']ZXYTO7�8EAO9¦8:9F7�XY6x� 4�]ZX�Å�8D��7b_OX�TW426�7$8´9k4
S^AOG@VOCDX"8´927�XY6x�j4c]ZX-7b_W4c7$XZ³WTOCE8D]Z8D7�C 1 ��TWXZ]Z8LË@XZ��7b_OX-XZ³']ZXYTO7�8EAO9O�J7b_W4�7�S^8DN'_27 0 X"6�4c8D��XZG 021 7b_OX
S^AOG@VOCDX)ÆË¬:¢�¤'§�T�=@ðF¤FöB�=Ãlm�bVW4cCDC 1 7b_OX"� 1 ��7�XYS�TW6�XZµFXY927���XZ³O]ZXYTO7�8DA'9O�J7�_W4c7�4F6�X�9OAF7�GWXZ]ZC:4F6HXZG
8:9�7�_OXU8:9F7�XY6 � 4c]ZX¼7�A·TW6�AOTW4cN'4c7�X^A'VO7���8DGWX<Ac��7b_OX¼S^A'G@VOCDX 0 A'VW9OG@4F6�8DXZ�Y=·Q,®�®^§õQ q l�§>4F9OG
È'4�µÌ4^4F6HXJXZ³W4FSUTOCDXZ�$Ac�ÃC:4F9ON'VW4�NFXZ�$�bVWTWTWA'6H7�8:9ONUXZ³']ZXYTO7�8EAO9¼8´927�XY6x�j4c]ZXZ��P���XZX-��XZ]Z7�8DA'9¼ðW=:¢�[Z=Ãix9
4cGWGW8D7�8DA'9É7�A<TW6�AcµO8EGW8:9ON¼8:92��A'6�SU4c7�8DA'9¼7�AUVO��XY6H��Ac�M4US^AOG@VOCEXF§�XZ³O]ZXYTO7�8DA'9¦8:927�XY6x�j4c]ZXZ��]Y4F9 0 X
��7b4�7�8D]Y4cCDC 1 ]Z_OXZ]ZÂcXZGÄ4F9OG¦XY92�RA'6�]ZXZG,§½7b_'VO�-TW6�Acµ'8DGW8:9ON 429·4cGWGW8D7�8DA'9W4cCÆCEXZµ2XZCÃAc�M6�XZCD8:4 0 8DCD8E7 1 =

e _OX<TW6�A 0 CEXYS � 8D7b_�XZ³O]ZXYTO7�8DA'9s8:9F7�XY6 � 4c]ZXZ�£8D�¡7�_W4c7Y§,8:9sTW6�4c]Z7�8D]ZXF§�7�_OX 1 ]Y429W9OAF7 0 X
XZ³W_W4FVO��7�8DµFXF=Mix9OGWXZXZG,§W8D7 � A'VOCDG 0 X"TW6�A'_O8 0 8D7�8DµFX"�RA'6�4�TW6HAFN'6�4FS¶S^XY6�7�A�_W4�µFXm7�A 0 AF7b_»Ë@N'VW6�X
A'VO7�4F9OG�7�A¼GWXZ]ZC:4F6�XU7�_OX¡]ZAOSUTOCDXZ7�XU��XZ7-Ac��XZ³O]ZXYTO7�8DA'9O�£7b_W4c7"4¦S^A'G@VOCDXU]Y429Ä6�4c8D��XF§,S^AF��7�C 1
0 XZ]Y42VO��X�Ac��7b_OX�_O8DN'_ � 6�XZ`WVOXY9O] 1 Ac�M6�XZG@VW9OG@4F927�� 1 ��7�XYS�XZ³O]ZXYTO7�8DA'9O�Y§�CD8:ÂcX¡4F6H8E7�_WS^XZ7�8D]F§�9OVOCDC
TWA28´927�XY6Z§>A'6"S»XYS^A'6 1 º 6�XZC:4c7�XZG�XZ³O]ZXYTO7�8DA'9O�Y= e AÄ4cGWG@6HXZ����7b_O8D�£8E���bVOXF§>C´429ON'VW4cNFXZ�£XY92��A'6H]Z8´9ON

ø



XZ³O]ZXYTO7�8DA'9�8:927�XY6x�j4c]ZXZ��7 1 TO8D]Y4cCDC 1 TW6�Acµ'8DGWX<4¦S^XY429O��7�A 021 TW4����"7b_OXU]Z_OXZ]�Â28:9ON�S^XZ]�_W429O8E��S¦=
e _O8D�"8D�"GWA'9OXF§��RA'6�XZ³W4FSUTOCDXF§ 0F1 TW6�Acµ'8DGW8:9ON·S^XZ]Z_W4F9O8D�bS^�-�RA'6���TWXZ]Z8L� 1 8:9ON�XZ³']ZXYTO7�8DA'9O�£7b_W4c7
GWA¬9OAF7¼_W4Yµ2X¦7�A 0 Xk]�_OXZ]ZÂcXZGfP���XZX¦��XZ]Z7�8DA'9®ðW=:¢Y[ =¹ix9+A 0aÅ XZ]Z7�ºjAO6�8DXY9F7�XZG+C:4F9ONOVW4cNFXZ�¦6�XYTW6�X�º
��XY927�8:9ON�XZ³O]ZXYTO7�8DA'9O� 4��¡A 0OÅ XZ]Z7��Y§�7b_OXY6�X¦XZ³O8D��7��¦4k��XZ]ZA'9OG � 4 1 Ac�"CE8:S^8D7�8:9ONs7b_OX·TW6�XZ]Z8D��8DA'9
Ac��XZ³O]ZXYTO7�8DA'9�8:927�XY6x�j4c]ZXZ�Y=¦hO8:9O]ZX<XZ³O]ZXYTO7�8DA'9O�<426�X^A'6�N'4F9O8D¿ZXZGs8:9¬4k_O8EXY6�4F6�]Z_ 1 §>GWXZ]ZC:4F6�8:9ON�4
NFXY9OXY6�4�C@�bVWT½XY6�7 1 T½X"Ac�,��A'S^X-XZ³']ZXYTO7�8EAO9O�J4FVO7�A'S¶4c7�8D]Y4cCDC 1 GWXZ]ZC:4F6�XZ�Y§ 021 XZ³'7�XY9O��8DA'9�§@4cCDC@A��Ã8D7��
S^A'6HX"�bTWXZ]Z8:4cCD8D¿ZXZG��bV 0 7 1 TWXZ�Y=

¶¸·ÍÒ�·YÒ # z|�W~F�F�x������¿UÀM�W��Á�~F�j�Æ�%$�Öj�'&
(-XZXYTO8:9ON·8:9�S^8:9OG�7b_OX�XZ³O]ZXYTO7�8DA'9�8:927�XY6x�j4c]ZXZ� 0 XZ7 � XZXY9�S^AOG@VOCDXZ�Y§ � X�]Y4F9É8:SU4cNF8:9OXU4U��8´S¡º
TOCDXUS^XZ7b6�8D]�A��MXZ³']ZXYTO7�8DA'9 Á@A � 0 XZ7 � XZXY9kS^A'G@VOCDX 0 AOVW9OG@4F6�8DXZ�Y= e _OX¡S^XZ7b6H8E]£GWXZ��]Y6�8 0 XZ�£7b_OX
TW6�XZ]Z8D��8DA'9k4F9OG¦]ZA'SUTOCDXZ7�XY9OXZ���mAc�Ã8:92��AO6�SU4c7�8DA'9¼7�_W4c7M8D�J4�µÌ4�8EC:4 0 CDX£7�AUTW6�AFN'6�42SUS^XY6��"PR4F9OG¦7�A
��7b4�7�8D]¡]Z_OXZ]ZÂcXY6��b[Z= e _O8E�^S^XZ7b6�8D]U]Y429 0 XUGWXZ��]Y6�8 0 XZGv4c��4¼��8:SUTOCDX¦7 � AcºjGW8:S^XY9O��8DA'9W4cC���TW4c]ZXF=
e _OX�Ë�6���7-GW8´S»XY9O��8DA'9�`WVW4F9F7�8ÊË@XZ�-7b_OXN©����,����xB�Yx�z xI���£Ac�õ7�_OX�XZ³O]ZXYTO7�8DA'9k8´927�XY6x�j4c]ZXF§,4F9OGk7b_OX
��XZ]ZA'9OGsGW8:S^XY9O��8DA'9 `aVW4F927�8LË@XZ�U7b_OXN«�~���z�������~*{}�Y�vP�A'6³��~Èx*©�{#�){���z�["A��B7�_OX<8:927�XY6x�j4c]ZXF=ÄQBA'S£º
TOCDXZ7�XY9OXZ����GWXZ��8ENO9W4c7�XZ�$7b_OXJ6�XZC:4c7�8Eµ2X-� 6�4�]Z7�8DA'9^Ac�,GW8Â°,XY6�XY9F7$XZ³O]ZXYTO7�8DA'9O�$]Y6�AF����8´9ON^7b_OX"S^AOG@VOCDX
0 AOVW9OG@4F6 1 7�_W4c7�4F6�X^4c]Z7bVW4cCDC 1 GWXZ]ZC´426�XZG�8:9�7b_OX^8:9F7�XY6x� 4�]ZXF= q XZ7UO,P 0 XU7b_OX^]ZA'SUTOCDXZ7�XY9OXZ���
Ac��7b_OXUXZ³O]ZXYTO7�8DA'9�8:9F7�XY6 � 4c]ZX»��A'6£4¦NF8DµFXY9�S^A'G@VOCDX*)�§>CEXZ7�+ 0 X<7�_OXU]ZA'SUTOCDXZ7�X¼��XZ7�A��BXZ³2º
]ZXYTO7�8DA'9O�^7b_W4c7£]Y4F9�]Y6�A2���¡4kS^A'G@VOCDX�bô� 0 A'VW9OG@4F6 1 §M429OG�CDXZ7,+.- 0 X<7b_OX¼��XZ7£Ac��XZ³']ZXYTO7�8DA'9O�
GWXZ]ZC:4F6�XZG¼8:9/)�bô��XZ³O]ZXYTO7�8DA'9U8:927�XY6x�j4c]ZXF= e A"7�4FÂcX$8:9F7�A^4c]Z]ZA'VW927M4F9 1 _O8DXY6�4F6�]Z_O8D]Y4cC�TW6HA'TWXY6�7�8EXZ�
Ac�ÃXZ³O]ZXYTO7�8DA'9O��7�_W4c7�SU4 1 XZ³O8D��7$8:9¦4�� 1 ��7�XYS¦§0+�1�8E�$GWX�Ë�9OXZG�4c�$7b_OXJ��XZ7�A��ÃXZ³']ZXYTO7�8EAO9O��8:9*+
7b_W4c7-4F6�X�XZ8D7b_OXY6-XZCDXYS^XY927��"Ac�2+.-c§�A'6$7b_W4c7-]Y4F9 0 X£� VW9O]Z7�8EAO9W4cCDC 1 ]ZA'9O��8EGWXY6HXZG¬4c�"4U]Z_O8DCEG�Ac�
4F9 1 XZ³O]ZXYTO7�8DA'9É8´93+�-c=

ù



Q$A'SUTOCDXZ7�XY9OXZ���J]Y4F9¼7�_OXY9 0 X�GWX�Ë�9OXZG�4c�

O,P5476 +.1 66 + 6 P�¢F=:¢�[

e _OX�NO6�4F9OVOC´426�8D7 1 TUPpAc�M4F9¦XZ³O]ZXYTO7�8DA'9É8´927�XY6x�j4c]ZX���A'6m4UNF8DµFXY9kS^AOG@VOCEX/)�§W]Y429W9OAF7
0 X^GWX�Ë�9OXZG¬4��J8:927bVO8D7�8DµFXZC 1 4c�-7b_OX^]ZA'SUTOCDXZ7�XY9OXZ���Y= r A'6$7�_OX»TWVW6�TWAF��X^Ac�M7�_O8E�"GW8D��]YVO����8DA'9�§�i
�b_W4cCDC�GWX�Ë�9OXU7�_OX¡NO6�4F9OVOC´426�8D7 1 A���4F9kXZ³']ZXYTO7�8DA'958´927�XY6x�j4c]ZXU4c�-7b_OX£� 6�4c]Z7�8DA'9¦A���XZCDXYS^XY927��"8:9
+ 1 7�_W4c7J4F6�X-XZ³WTOCE8D]Z8D7�C 1 GWXZ]ZC:4F6�XZG�8:9¦7b_OX"8:927�XY6x�j4c]ZXF= r AO6�SU4cCDC 1 § � X"_W4�µFX

TUP84 6 +.- 66 +�1:93+�- 6 P�¢F=Êð2[

i"]Z_OAF��X¦7�A�8:9O]ZC:VOGWX�7b_OX¦��XZ7^Ac�"GWXZ]ZC:4F6�XZG®XZ³']ZXYTO7�8DA'9O��P�+ - [»8´9 7b_OX¦GWXY9OA'S^8:9W4c7�A'6
0 A27b_k7�A 0 A'VW9OG�7b_OXUN'6�429'VOC:4F6�8D7 1 S»XZ7b6�8D]U7�A¼A'9OXF§Ã429OGÄ7�A·4Yµ2AF8DGÄ7�_OXU��8D7bVW4c7�8DA'9 � _OXY6HX<4F9
XZ³O]ZXYTO7�8DA'9<;>=<+.-c§�;�?=<+.1�]Y4F9O]ZXZCD�"7b_OX"X*°,XZ]Z7�Ac�M4F9OAF7b_OXY6�XZ³O]ZXYTO7�8DA'9k8´93+�1�=

��X-��XZX"7b_W4c7$8:9¼7b_OX"]Y4c��X � _OXY6�X@+.-.AB+�1�§ � X"]Y4F9<4����bVWS^X�4£µFXY6 1 Ë�9OX"N'6�4F9OVOC:4F6xº
8D7 1 §,4c�"XZµFXY6 1 XZ³']ZXYTO7�8DA'957b_W4c7-]Y6�AF����XZ�"7�_OX¡8:927�XY6x�j4c]ZXU4F9OG�7b_W4c7"]Y4F9�4c]Z7�VW4cCDC 1 SU4�7�]�_É8D7"8E�
TW6�XZ]Z8D��XZC 1 ÂO9OA � 9�= e _OVO�$Ë�9OXY6$N'6�429'VOC:4F6�8D7 1 8E�-6�XYTW6�XZ��XY927�XZG 021 4qT P ]ZCEA2��XY6�7�A¡AO9OXF§ � _O8ECDX
4^]ZA'426���XY6�N'6�4F9OVOC:4F6�8D7 1 8D�"6�XYTW6�XZ��XY927�XZG 0F1 4^µÌ4�C´VOX£]ZCDAF��XY6m7�A^¿ZXY6�A@=

r 8DN'VW6�XU¢F=Êð��b_OA � ��7b_OX 0 4c��8D]^6�XYTW6�XZ��XY927b4c7�8DA'9¼A��Ã7b_OX"7 � AcºjGW8:S^XY9O��8DA'9W4cC�`WVW4F9F7�8ÊË@]Y4Ìº
7�8DA'9kAc�$XZ³']ZXYTO7�8DA'9ÄÁ@A � 7�_W6�A'VON'_ÉXZ³']ZXYTO7�8DA'958´927�XY6x�j4c]ZXZ�Y= e _OXUTWA28´927��^9OAF7�XZGC) â 7b_W6HA'VON'_
)ED�6�XYTW6�XZ��XY927��RA'VW6�TW4F6H7�8D]YVOC´426�]Y4c��XZ��Ac��XZ³O]ZXYTO7�8DA'9¶8:9F7�XY6 � 4c]ZXZ��= e _OX�8:9F7�XY6 � 4c]ZX$]ZA'6�6�XZ�bTWAO9OGOº
8:9ON�7�AÄS^AOG@VOCDXF) â _W4c�¡4k_O8ENO_�N'6�4F9'VOC:4F6H8E7 1�0 VO7^CDA � ]ZA'SUTOCDXZ7�XY9OXZ����= e _O8D�US^XY4F9O�^7b_W4c7
XZ³O]ZXYTO7�8DA'9O�M]Y6�A2����8:9ON"7b_OXJS^AOG@VOCDX�bô� 0 AOVW9OG@4F6 1 §F8L�,7b_OX 1 4F6�X$8:9/+�1�§ � 8DCDC@7�XY9OG¡7�A"]ZA'6�6�XZ�bT½A'9OG
XZ³W4c]Z7�C 1 7�A � _W4�7,8D�ÃGWXZ]ZC:4F6�XZG£8:9�7�_OX�8´927�XY6x�j4c]ZXF§F4F9OG�9OA27,7�A���AOS^XM�bV 0 7 1 TWXF= g A � XZµFXY6Z§YS¶4F9 1
XZ³O]ZXYTO7�8DA'9¦4F6�XJ9OA27�8:9E+�1�= e _OX-8:9F7�XY6 � 4c]ZX-]ZA'6�6HXZ�bTWA'9OGW8:9ONU7�A¡S^AOG@VOCDX@)*G�_W4c� 0 AF7�_<4£_O8ENO_
N'6�429'VOC:4F6�8D7 1 4F9OG+]ZA'SUTOCDXZ7�XY9OXZ����= K�³']ZXYTO7�8DA'9O�¼]Y6�AF����8:9ONH)*G�bü� 0 A'VW9OG@426�8DXZ� 4F6HX·TW6�XZ]Z8D��XZC 1
4F9OGkXZ³a_W4FVO��7�8DµFXZC 1 GWX�Ë�9OXZG,=-3�AOG@VOCEX/)EI£8E��429¦XZ³W4FSUTOCDX^Ac��4¶µFXY6 1 ]ZAOSUTOCDXZ7�X 0 VO7J]ZA'426���X
�bT½XZ]Z8ÊË@]Y4�7�8DA'9�= e _O8D�<ÂF8:9OG+Ac�-�bTWXZ]Z8LË@]Y4c7�8DA'9 ]Y4F9 0 X¶�RA'VW9OG+8:9+TW6�4c]Z7�8D]ZX � _OXY9+4�S^AOG@VOCDX

�



��8:SUTOC 1 GWXZ]ZC´426�XZ��7�A 0 X�6�4c8D��8:9ONU4£µFXY6 1 NFXY9OXY6�4�C�7 1 TWX-Ac�,XZ³']ZXYTO7�8EAO9�§@4F9OG¦4cCDC�7�_OXÀS^AO6�X��bT½X�º
]Z8:4cCD8D¿ZXZG¬]Z_O8DCEG@6HXY9¬4F6HX�7b_OVO�"8:SUTOCD8E]Z8D7�C 1 GWXZ]ZC:4F6�XZG,= r 8´9W4�CEC 1 §>S^A'G@VOCDXJ)EDU_W4c��4¶µFXY6 1 � XY4FÂ
XZ³O]ZXYTO7�8DA'9�8:9F7�XY6x� 4�]ZXF§�8´957b_OX^��XY9O��X^7b_W4c7-8D7"8E� 0 AF7�_·8:9O]ZA'S¶TOCEXZ7�X<4F9OG�]ZA'4F6���X�ºjN'6�4c8:9�=���XY6 1
CD8D7�7�CDX^8´92�RA'6�S¶4c7�8DA'9¼]Y4F9 0 X�A 0 7b4�8´9OXZGÉ� 6HA'S¾�bVO]�_k4F9¼8:9F7�XY6x� 4�]ZXF=

1

1

Cm

Gm

m1 m2

m4 m3

0

r 8DN'VW6�XU¢2=Êð�Ý d 3�XZ7b6H8E]���AO6�w"VW429F7�8L� 1 8:9ON¦K�³O]ZXYTO7�8DA'9·ix9F7�XY6x� 4�]ZXZ�

ij9¶7b_OX-NFXY9OXY6�4cC���XY9O��X � X-]Y4F9¶8:9F7�XY6�TW6�XZ7$7b_OXJS^XZ7b6H8E]�TW6HXZ��XY9F7�XZG<8:9¶7b_O8D����XZ]Z7�8DA'9¶7b_OX
�RAFCDCEA � 8:9ON � 4 1 Ý�7b_OX�]ZCDAF��XY6-4¼TWAF8:927"8E�-7�AU7�_OX¡VWTWTWXY6 º 6�8DN'_F7"]ZAO6�9OXY6Z§�7b_OX¡S^AO6�X"GWXZ��]Y6�8:TO7�8DµFX
7b_OX-]ZA'6�6�XZ��TWA'9OGW8:9ON^8:9F7�XY6 � 4c]ZXF=�Q$AO9FµFXY6H��XZC 1 §'7�_OXJ]ZCDAF��XY6�4^TWAF8:927�8D��7�A�7b_OX-A'6�8DNF8:9�§O7b_OXJS»A'6�X
CDA'A2��XZC 1 GWX�Ë�9OXZGÄ7�_OX"]ZA'6�6�XZ�bT½A'9OGW8:9ON<8:927�XY6x�j4c]ZXF=

e _OX�O P R�T P S^XZ7�6�8D]<_W4c�"��A'S»X¡A 0 µO8DA'VO��CD8:S^8D7b4c7�8DA'9O��= r 8:6���7Y§Æ8D7�]Y4F9kA'9OC 1 `WVW4F92º
7�8L� 1 S^AOG@VOCDX�8:927�XY6x�j4c]ZXZ�À4�]Z7bVW4cCDC 1 GWXZ]ZC´426�8:9ON<XZ³O]ZXYTO7�8DA'9O�Y§�XZµFXY9¼7b_OA'VONO_¦9OAF7�GWXZ]ZC:4F6�8:9ON¦4F9 1
XZ³O]ZXYTO7�8DA'9O�JGWAOXZ�J9OAF7$8:SUTOC 1 7b_W4c7�9OAUXZ³O]ZXYTO7�8DA'9 � 8DCEC 0 X�6�4c8D��XZG,=�hOXZ]ZA'9OG,§@7�_OX"µÌ4cC:VOX"Ac��8D7��
8:9F7�XY6�TW6�XZ7b4c7�8EAO9�GWXZ]Y6�XY4���XZ� � 8D7b_�7b_OX¼µÌ4cC:VOXZ�^Ac� 6 + 6 § 6 +.- 6 §�4F9OG 6 +�1 6 = g A � XZµ2XY6Z§ � X
]Y4F9���XZX¼7b_W4c7Y§>AcµFXY6�4kC:4F6�N2X 9OVWS 0 XY6£Ac�ÀS^AOG@VOCDXZ�Y§�7b_OX¦S^XZ7b6H8E]¦8D�^�bV2¸<]Z8DXY927U7�AkGWXZ��]Y6�8 0 X
7b_OX£`aVW4F927�8D7 1 Ac�M8:92��AO6�SU4c7�8DA'9�TW6�AcµO8DGWXZG 021 7b_OX^VO��X^Ac�MXZ³']ZXYTO7�8EAO9·��TWXZ]Z8LË@]Y4c7�8DA'9O�Y=£?$X���XY6 º
XY9O]ZX�7�AU7b_O8D�J��8´S¶TOCEX^S^XZ7b6�8D] � 8DCEC 0 X^VO��XZG·C:4c7�XY6$7�AUGWXZ��]Y6H8 0 X^µÌ4F6�8DA'VO�-XZ³O]ZXYTO7�8DA'9·_W4F9OGWCD8:9ON
4FTWTW6�AO4c]�_OXZ�^P���XZ]Z7�8DA'9¼ó@=LòF[Z=

¤



±³² K �������M�£��
��"�9´|�-�Uµ^��
���÷
��  "��#��

hO8:9O]ZX^7b_OX � A'6�Â¶GWXZ��]Y6�8 0 XZG�8:9¦7b_O8D�-7b_OXZ��8D�"4FTWTOCD8EXZ�"7�AU7b_OX�ÈO4Yµc4^C:4F9ON'VW4cN2XF§W8D7J8D�"9OXZ]ZXZ���b4F6 1
7�A£GWXZ��]Y6�8 0 X^_OA � 7b_OX-XZ³O]ZXYTO7�8DA'9¼� 1 ��7�XYS¾8D��8:SUTOCDXYS^XY9F7�XZG¦8´9¼7�_O8E�mC´429ON'VW4cNFXF= e _O8E�$��XZ]Z7�8EAO9
GWXZ��]Y6�8 0 XZ��_OA � 7b_OX"]ZA'9O]ZXYTO7��JTW6HXZ��XY9F7�XZGÄTW6�XZµO8DA'VO��C 1 4F6HXJ8:SUTOCDXYS^XY927�XZG�8:9¦È'4�µÌ4½=

ij9kÈ'4�µÌ4½§@XZ³O]ZXYTO7�8DA'9O��4F6�X^6�XYTW6�XZ��XY927�XZG�4c��Ë�6H��7�ºj]ZC:4c���"A 0aÅ XZ]Z7���= d �-�bVO]Z_�§�7b_OX 1 ]Y4F9
0 X¼8:9O��7b4F927�8:4c7�XZG,§�4c����8DN'9OXZG�7�AkµÌ4F6�8:4 0 CDXZ�Y§�TW4c����XZG¬4��¡TW4F6�42S^XZ7�XY6��Y§�XZ7�]F= d 9�XZ³O]ZXYTO7�8DA'9�8E�
XZ³WTOCE8D]Z8D7�C 1 ��8ENO9W4cCDXZG VO��8:9ON¬4�C�M�FMLON¦��7b4c7�XYS»XY9F7Y=�QBA'GWX¦]Y4F9 0 X¦NOVW4F6�GWXZGs�RA'6£XZ³']ZXYTO7�8DA'9O�
� 8D7b_O8:9s4NC@F
P 0 CDA']ZÂ@= d C�F
P 0 CDAO]�Âk8D� 0 4���8D]Y4cCDC 1 4¼� 1 927b4c]Z7�8E]¶��]ZA'TWX¶GWX�Ë�9O8´9ON�7b_OX¶7b4F6�NFXZ7�=
K�³O]ZXYTO7�8DA'9O����8ENO9W4cCDXZG¦7b_W6�A'VON'_¶XZ³OXZ]YVO7�8DA'9¼Ac�Ã]ZAOGWX � 8D7b_O8:9¦4�C@F
P 0 CDAO]�Â¼SU4 1<0 X-]Y4FVON'_27$8:9
A'9OX�AO6�S^A'6�X³K�GBC�K)M-]ZC:4FVO��XZ�$GWXZ]ZC:4F6�XZG¼8´S¶S^XZGW8:4c7�XZC 1 �RAFCDCEA � 8:9ON^7b_OXsC�F
P 0 CDAO]�Â�= u TO7�8DA'9W4cCDC 1 §
4UTW6�A2N'6�4FSUS»XY6$]Y4F9·TW6HAÌµO8DGWX¡4RQ�<�Ñ�G�=�=OP 0 CDA']ZÂ¼7b_W4c7m8E�"XZ³OXZ]YVO7�XZGk8´9OGWXYT½XY9OGWXY9F7�C 1 Ac� � _W4c7
_W4FTWT½XY9O�U8:9�7b_OXNC�F
P 0 CEAO]ZÂ@=�K�³O]ZXYTO7�8DA'9O�U7b_W6HA � 9�8:9s7b_OX/Q�<*ÑJG�=�=OP 0 CDA']ZÂ�SU4c��ÂÄ429 1 XZ³2º
]ZXYTO7�8DA'9É7b_W4c7 � A'VOCDG·_W4Yµ2X 0 XZXY9¦7�_W6�A � 9U8:9É7b_OX�C�FSP 0 CDA']ZÂ@= r 8ENOVW6�X<¢F=Lò"8DCDC´VO��7b6�4c7�XZ�-È'4�µÌ4 bô�
0 4c��8D]£XZ³']ZXYTO7�8DA'9k_W4F9OGWCD8:9ON¦��7b6�VO]Z7bVW6HXZ�Y=
C@F
PT USUWV LOXJ> DYLBC�>BÑ�CZ<)G�=�=OP�F�G�<�Ï�<*Ñ�Ð[Z�?O\@W�K�>BD�CZ<]LBÑ^ KIGBC�K)M:_*Z�?�\�W�K�>BD@C�<]LBÑË>8`T USUWV LOXJ> FJ>�K�LOa�>�F�<*Ñ�ÐbQ@FMLIHLGBÑ[Z�?O\�W�K�>BD�C�<cLBÑ^QZ<*Ñ�G�=�=�PT USU E
LIH�>dQZ<*Ñ�G�=�<�e�GBC�<]L�Ñ K�L�X�>^

r 8DN'VW6�XU¢F=Êò ÝõK�³']ZXYTO7�8EAO9 g 4F9OGWCD8´9ON·hO7�6�VO]Z7bVW6�XZ��8:9ÉÈ'4�µÌ4

È'4�µÌ4m�bVWTWTWAO6�7���7b_OX�7�XY6�S^8:9W4c7�8DA'9^S^AOGWXZCÃP���XZX���XZ]Z7�8DA'9¼¢F=:¢2=ÊòF[ � 8D7b_^4FVO7�A'SU4c7�8D]$TW6�A'T2º
4cN'4�7�8DA'9�=�K�³O]ZXYTO7�8DA'9O�J9OAF7$]Y4FVON'_27M8:9¦4F9 1 K�GBC�KÄM 0 CDAO]�Â¼4F6�X"TW6�A'TW4�N'4c7�XZG 0 4�]�Â^7�A¡7�_OXÀ9OXZ³O7

¢Yû



CDXZµFXZC>Ac��C�F
P 0 CDAO]�Â¼��]ZA'TWXF§@T½AF����8 0 C 1 8:9É7b_OX"]Y4cCDCDXY6"S^A'G@VOCDXF=
q 8:ÂcXÄ4�CECmAF7b_OXY6^A 0aÅ XZ]Z7��¶8´9 È'4�µÌ4W§�XZ³O]ZXYTO7�8DA'9O� 426�X¦7 1 T½XZG,=vK�³O]ZXYTO7�8DA'9O�¦4F6�X¦7b_OVO�

A'6�NO4F9O8D¿ZXZG·8:9·4U_O8DXY6�426�]�_ 1 ]ZA'6�6�XZ�bT½A'9OGW8:9ON<7�AU7b_OXZ8:6�7 1 TWXF=
�°_W4c7"GW8D��7�8:9ON'VO8D�b_OXZ�UXZ³O]ZXYTO7�8DA'9O�£� 6HA'S AF7b_OXY6�A 0OÅ XZ]Z7��"8D�¡7�_W4c7�4cCDCMXZ³O]ZXYTO7�8DA'9O�^8:92º

_OXY6�8D7>�j6�A'S�7b_OX$]ZC´4�����7 1 T½XSV�GOa�G XÍ=�GBÑ�Ð�Xgf�M�FMLONJGOh�=�>F= e _OX$XZ³']ZXYTO7�8EAO9^7 1 T½XB_O8DXY6�426�]�_ 1 GWX�Ë�9OXZ�
7b_W6�XZX-��XYSU429F7�8D]Y4cCDC 1 4F9OG¶�jVW9O]Z7�8DA'9W4cCDC 1 GW8Â°,XY6�XY927�NO6�A'VWTO�MA��ÃXZ³']ZXYTO7�8EAO9U7 1 TWXZ��Ýsx�~*~���~���§�~*��z Ê
�Y{}�Éx^XZ³O]ZXYTO7�8DA'9O�Y§�4F9OGÇ©Iw�x�©IÚ@x*ª¼XZ³']ZXYTO7�8DA'9O�UP r 8DN'VW6�XU¢2=ôó'[Z=

java.lang.Throwable

java.lang.Object

java.lang.Exception

java.lang.RuntimeException java.lang.Exception

Runtime Exception Types Checked Exception Types

java.lang.Error

Error Types

r 8DN'VW6�X<¢2=ôó Ý e _OX"È'4�µÌ4¶K�³O]ZXYTO7�8DA'9 e�1 TWX g 8DXY6�4F6�]Z_ 1

È'4�µÌ4ÉXY92��A'6H]ZXZ�»4kTW4F6�7�8:4cC�XZ³']ZXYTO7�8EAO9�8:927�XY6x�j4c]ZXF=·KM6�6�A'6���4F9OG+6�VW927�8:S^X¼XZ³']ZXYTO7�8DA'9O�
4F6�X$VW9O]�_OXZ]ZÂcXZG 021 7b_OXM]ZA'S¶TO8ECDXY6�4F9OG^GWA"9OAF7Ã_W4�µFX�7�A 0 XMGWXZ]ZC:4F6�XZG¶8´9£7b_OX$S^XZ7b_OAOG¡_OXY4cGWXY6H�Y=
l-9O]�_OXZ]ZÂcXZG�XZ³O]ZXYTO7�8DA'9O�^]Y4F9 0 XU7b_W6�A � 9k4c7�4F9 1 TWA28´927�8:9s4¦TW6�AFN'6�4FSñ429OG,§,8L�JVW9O]Y4FVON'_27Y§
SU4 1 TW6�AOTW4cN'4c7�X 0 4c]ZÂU7�AU7b_OX�TW6�AFNO6�4FS¾XY9F7�6 1 TWA28´927Y§�]Y4FVO��8:9ONU7b_OX£È'4�µÌ4q�-8:6�7bVW4cC�3�4c]Z_O8:9OX
7�Ak7�XY6�S^8:9W4c7�X¼4 0 9OA'6�SU4�CEC 1 =�KM6�6HA'6���6�XYTW6�XZ��XY9F7UVW9W6�XZ]ZAcµFXY6�4 0 CEX¼]ZA'9OGW8D7�8DA'9O�<429OG¬4F6�X¼7 1 TO8Lº
]Y4cCDC 1 6�4c8D��XZG 021 7b_OX^µO8:6�7bVW4cCMSU4�]�_O8:9OXF= d �"A'TWT½AF��XZG�7�A VW9O]Z_OXZ]�Â�XZG�XZ³']ZXYTO7�8EAO9O�Y§,]Z_OXZ]�Â�XZG
XZ³O]ZXYTO7�8DA'9O�¦7b_W4c7¼]Y4F9vT½AF7�XY927�8:4cCDC 1 0 X�6�4c8D��XZGv8:9Ó4sS^XZ7b_OAOG 429OGv7b_W4c7¦4F6�X·9OA27 SU4��bÂcXZG
9OXZXZG·7�A 0 X£GWXZ]ZC´426�XZG�8´9k7b_OX�_OXY4�GWXY6�Ac��7b_OX£]ZA'6�6�XZ�bT½A'9OGW8:9ON S»XZ7b_OA'G,= e _OX£C´429ON'VW4cNFX^4cCD��A
6�XZ`WVO8:6�XZ��XZ³O]ZXYTO7�8DA'9�]ZA'92�RA'6�S¶4F9O]ZX ¬Êð½¢��§���A 4¦S»XZ7b_OA'GCi"j,AcµFXY6�6�8DGW8:9ON·7�_OX¡S^XZ7b_OAOGHi Ac�

¢F¢



4k�bVWTWXY6H7 1 TWX�S^VO��7U9OAF7^GWXZ]ZC´426�X·4F9 1 XZ³']ZXYTO7�8EAO9+7 1 T½X¦7b_W4c7^8D�<9OAF7^7b_OX¼�b4FS^X¦7 1 TWX¼A'6^4
�bV 0 7 1 TWX·A��À7b_OXkXZ³']ZXYTO7�8EAO9+7 1 T½XZ�<GWXZ]ZC:4F6HXZG 021 i =ÓK�³O]ZXYTO7�8DA'9O�¼7 1 TWXZ�¦TW6�XZ��XY927U8:9®7b_OX
XZ³O]ZXYTO7�8DA'9¦8:927�XY6x�j4c]ZX�7b_OVO��µc4F6 1 ]ZAÌµc4F6�8:4F927�C 1 � 8E7�_¦7b_OX�S^XZ7�_OA'Gk7 1 TWXF=

e _OX�4 0 8ECD8D7 1 7�AmGWXZ]ZC´426�X$XZ³']ZXYTO7�8DA'9O� � 8E7�_O8´9^4�_O8DXY6�426�]�_ 1 4cCD��A"S^XY4F9O�>7b_W4c7Ã429"XZ³O]ZXYT2º
7�8DA'9^SU4 1¡0 X$]Y4c��7 0 4c]ZÂ"8:SUTOCD8D]Z8D7�C 1 7�A"AO9OX�A���8D7����bVWT½XY6�7 1 T½XZ� � _OXY9^4 � 8DGWXY9O8:9ON^]ZA'9Fµ2XY6���8DA'9
6�XZ`WVO8:6�XZ��8D7Y= r A'6mXZ³a4FS¶TOCEXF§Æ7b_O8D��]ZA'92µFXY6���8EAO9·AO]Z]YVW6�� � _OXY9k7b_OXU4c����8DN'9WS^XY927"Ac�B4F9kA 0aÅ XZ]Z7
Ac�M4£�bV 0 7 1 T½X�8D�ÀS¶4cGWX"7�AU4^µÌ426�8:4 0 CDX¡GWXZ]ZC:4F6HXZG·7�A 0 X"Ac��8E7����bVWTWXY6H7 1 TWXF= e _O8D�"TW6�A'TWXY6H7 1 8E�
]Y4cCDCDXZGc�Ä���*�)���,���Y{}��zc¬ÊðIlk@4£�bV 0 7 1 TWX�8D����4c8DG·7�A 0 Xq�)���*�)���qx*ª¦7�A^7b_OX�TW4F6�XY927�7 1 TWXF=!�°_OXY9
CDA'AOÂF8:9ON^�RA'6M4^_W4F9OGWCDXY6Z§½XZ³']ZXYTO7�8DA'9O�m]Y4F9 0 X"�bV 0 �bVWS^XZG¦8:927�A^7b_OX-7 1 TWX-Ac�Ã7�_OXJ7b426�NFXZ7QK�GBC�K)M
]ZC:4FVO��XU8L�$7b_OXU7 1 T½XU4c����AO]Z8:4c7�XZG � 8D7b_k7b_OXNK�G�C�K)MU]ZC:4FVO��X¶8E�^4U��VWTWXY6�7 1 TWXUAc�$7b_OX^XZ³']ZXYTO7�8EAO9
7 1 T½XF=fhO8´S»8EC:4F6HC 1 §£4¬S^XZ7�_OA'GÓGWXZ]ZC:4F6�8:9ONv4F9®XZ³O]ZXYTO7�8DA'9®7 1 TWXC+Ç]Y429+7b_W6�A � 4F9 1 Ac��7b_OX
�bV 0 7 1 TWXZ�-Ac�m+ � 8D7b_OA'VO7J_W4�µO8:9ONU7�AUXZ³WTOCD8E]Z8D7�C 1 GWXZ]ZC:4F6�X£7b_OXYS¦=

d � � X � 8DCDCÃ��XZX£8:9ÄS»A'6�X"GWXZ7b4c8DC>C:4c7�XY6Z§�È'4�µÌ4�bü���bVWTWTWAO6�7��RA'6�VW9O]Z_OXZ]ZÂcXZG�XZ³']ZXYTO7�8DA'9O�
4F9OG®�bV 0 �bVWSUTO7�8DA'9ÓS^XY429O�U7b_W4c7U8D7¼8D�<GW8L¸<]YVOCD7¼�RA'6U4���Ac�R7 � 4F6HX<GWXZµFXZCDA'T½XY6¼7�A¬ÂO9OA � 7b_OX
4c]Z7bVW4�CF��XZ7�Ac�WXZ³']ZXYTO7�8EAO9O�M7b_W4c7>SU4 1 ]Y6�AF����4JS»XZ7b_OA'G¸bü� 0 A'VW9OG@4F6�8DXZ�Y= e _OX��RAFCDCEA � 8:9ON"��XZ]Z7�8EAO9
GWXZ��]Y6�8 0 XZ�"7b_OX"8:92��A'6�SU4c7�8DA'9¼7b_W4�7�8D�À9OXZ]ZXZ����4F6 1 7�AUN'4c8:9¼7b_O8D�"Â'9OA � CDXZGWNFXF=

±³²�n o ����
�#��B��
������-�Uµ ��� �M/�
�/qp-���$���$.Ò�B���

e A·GWXZ��8DN'9s4F9OGs8´S¶TOCEXYS»XY9F7<4k6�A 0 VO��7�429OG¹6�XZCD8:4 0 CDX¦� 1 ��7�XYS¦§>CDAO]Y4cC�6�XY4���A'9O8:9ON�4 0 A'VO7£7b_OX
]ZAOGWX¡8D�-NFXY9OXY6�4cCDC 1 8:9O�bV2¸<]Z8DXY9F7�=Àix9¦��AOS^X¡4FTWTOCD8D]Y4c7�8DA'9O��§,�bVO]Z_·4c�-N'4FS»XZ�Y§W8D7�SU4 1 0 X^�bV2¸Uº
]Z8DXY9F7�7�A"7b6�42T¡429UVW9OXZ³aT½XZ]Z7�XZG¼]ZA'9OGW8D7�8DA'9�§ � 6�8D7�XJ4�NFXY9OXY6�8D]�XY6�6�AO6�S^XZ���b4cN2XF§F4F9OGU7�XY6�S»8´9W4�7�XF=
ij9¼SU4F9 1 AF7b_OXY6$4FTWTOCD8D]Y4c7�8DA'9O�Y§½8E7$8D��TW6�X��RXY6�4 0 CDXJ7�A�XZ8D7b_OXY6�6�XZ]ZAcµFXY6���8DCDXY9F7�C 1 §WAO6M4c7�CEXY4���7�TW6�Acº
µO8EGWX·4kS^XY4F9O8:9ONc�jVOC$XY6�6�A'6£S^XZ���b4cN2XF= r A'6�XZ³a42SUTOCDXF§M4·VO��XY6£Ac�"4 � A'6�GOº TW6�AO]ZXZ����AO6"7b6 1 8:9ON
7�A¼A'TWXY9�4¶Ë@CEX¼SU4 1 � 4F927J7�A¦ÂO9OA � 7�_W4c7À4¶Ë@CDXU��_W4F6�8:9ON¦µ'8DAFC:4c7�8EAO9�_W4c�"AO]Z]YVW6�6�XZG¬4F9OG 0 X
4cCDCDA � XZG¼7�A£]ZA'6�6�XZ]Z7�7b_OXJTW6�A 0 CDXYS¦§W6�4�7b_OXY6�7b_W429 Å VO��7 0 XZ8:9ON¡7�AFCDG<7b_OXY6HX � 4c��4ÀË@CEX�TW6HA 0 CDXYS¦=

¢Yð



r 8:9OX�ºjN'6�4c8:9�6HXY4c]Z7�8DA'9O��7�A<XZ³O]ZXYTO7�8DA'9O�¡6HXZ`aVO8:6�X¦4U��Ac��7 � 4F6�X£XY9ONF8:9OXZXY6"7�A·6HXY4c��A'9�4 0 A'VO7"7b_OX
]ZAOGWX¡AO9 � _O8D]Z_·7�_OX»S»A'G@VOCDX 0 XZ8:9ON·]ZAO9O��7b6�VO]Z7�XZGkGWXYTWXY9OGW�Y= e _O8D�J8:9O]ZC:VOGWXZ� 0 XZ8:9ONÄ4 0 CDX^7�A
6�XY4c��A'9¦4 0 AOVO7�7b_OX"XZ³O]ZXYTO7�8DA'9O�J7�_W4c7JS^8DN'_27$Á@A � A'VO7$Ac�M4US^AOG@VOCDXF=

ij9s��XZ]Z7�8EAO9°¢F=Êð½=ÊðW§ � X·_W4Yµ2X<��XZXY9 7b_W4c7^7b_OX·TW6�XZ]Z8D��8DA'9®Ac�-XZ³']ZXYTO7�8DA'9 8:9F7�XY6 � 4c]ZXZ�sr
6�XYTW6�XZ��XY9F7�XZG¦4c��7b_OX�]ZA'S 0 8:9W4c7�8DA'9¶Ac�,N'6�4F9OVOC:4F6�8D7 1 4F9OGU]ZA'SUTOCDXZ7�XY9OXZ��� rv]Y4F9 0 4c��8D]Y4cCDC 1 µÌ4F6 1
0 XZ7 � XZXY9·4�CECÆXZ³'7b6HXYS^XZ�Y= e _O8D�Jµc4F6�8:4 0 8DCD8D7 1 8D�À4£�j4c]Z7�AO6MA��õ7b_W6HXZX"7b_O8:9ONF��Ý

t 7b_OX"]�_W426�4c]Z7�XY6�8D��7�8E]Z�mAc�õ7�_OX"C´429ON'VW4cNFX£Ac�õ8:SUTOCDXYS^XY927b4c7�8EAO9:k
t 7b_OX�4c]Z7bVW4cC�8:927�XY6x�j4c]ZX��bT½XZ]Z8LË@]Y4c7�8DA'9:k�4F9OG
t 7b_OX"8:SUTOCDXYS^XY9F7�4c7�8DA'9¦A��õ7b_OX�S»A'G@VOCDXF=

hO8:9O]ZX¦È'4�µÌ4¦��VWTWTWA'6�7�� 0 AF7b_�XZ³O]ZXYTO7�8DA'9s7 1 TWX<_O8DXY6�4F6H]�_O8DXZ�<4F9OG+VW9O]Z_OXZ]�ÂcXZGsXZ³O]ZXYT2º
7�8DA'9O�Y§ � X£]Y4F9¦4c����VWS^X"7b_W4c7�XZ³O]ZXYTO7�8DA'9k8:9F7�XY6x� 4�]ZXZ��8:9·7�_W4c7�C:4F9ON'VW4cN2X"]Y4F9¦7b42ÂcX�4F9 1 µc4cC:VOX
A'9¼7b_OX"NO6�4F9OVOC´426�8D7 1 ºj]ZA'SUTOCDXZ7�XY9OXZ���JN'6H8EG,= g XY9O]ZXF§�8D7�8D�ÀT½AF����8 0 CDX£��A'6�GWXZµFXZCDA'T½XY6��-7�AU�bT½XZ]Z8Ê� 1
XZ³O]ZXYTO7�8DA'9k8´927�XY6x�j4c]ZXZ�"7b_W4�7J]Y4F6�6 1 µ2XY6 1 CD8E7�7�CDXU8:92��A'6�SU4c7�8DA'9�4 0 A'VO7J7�_OX"Á@A � A��MXZ³']ZXYTO7�8DA'9O�
4c]Y6�A2��� S»A'G@VOCDX 0 A'VW9OG@426�8DXZ�Y= e _OX�6�4c7�8EAO9W4cCDX 0 XY_O8:9OGp�bVO]Z_v4sGWXZ��8DN'9®8D�·9OAF7¦9OXZ]ZXZ���b4F6 1
9OXZNFCD8DNFXY9O]ZXF=UiR7"]Y429·��7�XYS�� 6HA'Sñ4¼C:4c]ZÂ¦A��M8´92�RA'6�S¶4c7�8DA'9�4 0 A'VO7-7b_OXUS^A'G@VOCDXZ� 0 XZ8:9ON�VO��XZG,=
�Ó8D7b_¼C:4F9ON'VW4cNFXZ�-4c]Z7bVW4cCDC 1 XY92��AO6�]Z8:9ONU8:9F7�XY6 � 4c]ZXZ�-4c7$]ZA'SUTO8DCDX¡7�8´S»XF§W7b_OX"]Z_OAF8D]ZX"7�A 0 6�A'4�GWC 1
GWX�Ë�9OX^7b_OX���TWXZ]Z8LË@]Y4c7�8DA'9kAc��4F9¼8:927�XY6x�j4c]ZX¡S»8ENO_F7 0 X^4cGWGW8D7�8DA'9W4cCDC 1 G@6H8Eµ2XY9 021 7b_OX"]ZA'9O]ZXY6�9
�RA'6�N'6HXY4c7�XY6>]ZA'SUTW4�7�8 0 8ECD8D7 1 � 8E7�_UAF7�_OXY6�]ZA'SUT½A'9OXY927��Y§OA'6���8´S¶TOC 1¦021 ]ZAO9FµFXY9O8DXY9O]ZX-�RA'6MVO��XY6��
Ac��7b_OX�S^AOG@VOCDXF=

�°_W4c7�XZµFXY6�7b_OX�6�XY4���A'9O�Y§W8D7�8D�"9OAF7JTW6�4�]Z7�8D]Y4cC�7�AUXZ³WTWXZ]Z7"4F9¼XZ³']ZXYTO7�8EAO9¦8:9F7�XY6x� 4�]ZX�7�A
]ZA'SUTOCDXZ7�XZC 1 4F9OG·VW9W4FS 0 8DN'VOA'VO��C 1 �bTWXZ]Z8L� 1 XZµ2XY6 1 ��8:9ONFCDX"7 1 T½XJA��ÃXZ³']ZXYTO7�8EAO9¼7b_W4c7M]Y429U]Y6�A2���
4¼S^XZ7b_OAOG¸bô� 0 AOVW9OG@4F6 1 = e _OX¡_ 1 T½AF7b_OXZ��8D��VW9OGWXY6�C 1 8´9ONk7b_OX � A'6�ÂUGWXZ��]Y6H8 0 XZG�8:9k7b_O8D�J7b_OXZ��8E�
8D��7b_W4�7Y§@7�A·TW6�A'G@VO]ZX¶`aVW4cCD8D7 1 ]ZAOGWXF§,GWXZµFXZCDA'T½XY6��U9OXZXZG�7�A¦_W4�µFXU4c]Z]ZXZ���"7�A·S^AO6�X�]ZA'S¶TOCEXZ7�X
4F9OG¬TW6HXZ]Z8E��X<XZ³O]ZXYTO7�8DA'95Á@A � 8:92�RA'6�SU4�7�8DA'9�7b_W4F9 � _W4�7�7 1 TO8D]Y4cC�XZ³O]ZXYTO7�8DA'9�8:9F7�XY6 � 4c]ZXZ�£]Y4F9

¢Yò



TW6�AcµO8EGWX^7b_OXYSÉ=�ij9�429·4c7�7�XYSUTO7J7�A·TW6�Acµ'8DGWX^7b_O8D�"8:92��A'6�SU4c7�8DA'9k7�A¼��Ac�R7 � 426�X�GWXZµFXZCDA'T½XY6��Y§>i
TW6�A'T½AF��X�4F9¦42TWTW6�A'4c]Z_�§ 0 4c��XZG¦A'9¼��7�4c7�8D]�4F9W4cC 1 ��8D��7�XZ]Z_W9O8E`WVOXZ�Y§�7�A^XZ³'7�6�4c]Z7$XZ³']ZXYTO7�8EAO9¼Á@A �
8:92��AO6�SU4c7�8DA'9¶�j6�A'S ��A'VW6�]ZX"]ZAOGWXF=

±³² u v #J��*�#�
����

e _O8D��]Z_W4FTO7�XY6>TW6�XZ��XY927�XZG^7b_OX�VO��X$Ac�@XZ³']ZXYTO7�8EAO9O�Y§'TW6�AcµO8DGWXZG¡N2XY9OXY6�4cC 0 4c]�Â2N'6�AOVW9OG¡AO9"XZ³O]ZXYT2º
7�8DA'9�_W429OGWCE8:9ON@§�4F9OG¬S^AF7�8Eµc4c7�XZG�7�_OX<TWVW6�TWA2��X<A���7b_OX<6HXZ��XY4F6�]Z_�GWXZ��]Y6�8 0 XZG+8´957b_O8D�¡7�_OXZ��8D�Y=
e _OX·6�XYS¶4c8:9O8´9ONs]Z_W4FTO7�XY6��UA��À7b_OX¦7�_OXZ��8D� 4F6HX<A'6HN'4F9O8D¿ZXZG 4c�»��AFCDCDA � �Y=+Q�_W4FTO7�XY6Uð�]ZAcµFXY6��
7b_OX^6�XZC:4c7�XZG � A'6�Â@=MQm_W4FTO7�XY6�ò^GWXZ��]Y6�8 0 XZ�"7b_OX^4FTWTW6�A'4c]Z_¼]Z_OAF��XY9¦7�A<4cGWG@6�XZ���-7b_OX�TW6�A 0 CEXYS
Ac��XZ³O]ZXYTO7�8DA'9+_W4F9OGWCD8:9ON�8:9�È'4�µc4W=·Q�_W4FTO7�XY6"ó·��_OA � ��7b_OX¦6�XZ�bVOCD7��^7b_W4c7"]Y429 0 X<A 0 7�4c8:9OXZG
VO��8:9ONs7b_OXÄ4FTWTW6HA'4c]Z_+4F9OGv7b_OX¦]ZAO6�6�XZ�bT½A'9OGW8:9ON+7�A'A2C�= r 8:9W4cCDC 1 §�]Z_W4FTO7�XY6Uö�GW8D��]YVO����XZ�¦7b_OX
4FTWTOCD8D]Y4 0 8DCD8:7 1 4F9OG¦NFXY9OXY6�4cC��jVO7bVW6�X"GW8:6�XZ]Z7�8DA'9O�"Ac��7b_OX � A'6�Â�=

¢Zó



� ���f� �N¡c¢ w

x Ñ^4$¯ñ«®Ñ _ Î÷f[

e _OXY6�X^XZ³O8D��7���7 � A 0 4c��8D] � 4 1 �"7�A¼A 0 7b4c8:9k8:92��A'6�SU4c7�8DA'9�4 0 A'VO7"µc4F6�8DA'VO��4c�bT½XZ]Z7���A���4¦TW6�Acº
N'6�42S¦= u 9OX¶8E�£7�A·6�X��RXY6-7�A¦8:92��AO6�SU4c7�8DA'957b_W4c7�4¼��Ac�R7 � 4F6�X�GWXZµ2XZCEAOTWXY6�_W4���XZ³WTOCE8D]Z8D7�C 1 TW6�Acº
µO8EGWXZG,§2XZ8D7b_OXY6�8:9^� 1 927b4c]Z7�8D]MGWXZ]ZC:4F6�4c7�8DA'9O�MAO6,8:9^7b_OX$��AOVW6�]ZXM]ZAOGWX�GWAO]YVWS^XY9F7�4c7�8DA'9�= d 9OA27b_OXY6
4FTWTW6�AO4c]�_¶8D��7�A^XZ³O7b6�4c]Z7$7b_O8D��8:92�RA'6�SU4c7�8EAO9¶� 6�AOS VW9W429W9OAF7b4c7�XZG·TW6HAFN'6�4FS¾6�XYTW6�XZ��XY927b4c7�8EAO9O�Y=

e _O8D�J]Z_W4FTO7�XY6mGWXZ��]Y6�8 0 XZ��_OA � 0 AF7b_k4FTWTW6�A'4�]�_OXZ�-]Y4F9·TW6HAÌµO8DGWX�8:92�RA'6�SU4c7�8EAO9·4 0 A'VO7
7b_OX-Á@A � Ac��XZ³O]ZXYTO7�8DA'9O�Y=$hOXZ]Z7�8DA'9�ðW=:¢"TW6�XZ��XY927��J4F9¼AcµFXY6Hµ'8DX � Ac�Ã7b_OX^S^XZ]�_W429O8E��S^�ÀVO��XZG·7�A
�bT½XZ]Z8Ê� 1 429OG"]�_OXZ]ZÂ-XZ³']ZXYTO7�8EAO9"GWXZ]ZC:4F6�4c7�8EAO9O�Ã8:9"C:4F9ONOVW4cNFXZ�,�bVWTWT½A'6�7�8:9ON-XZ³']ZXYTO7�8EAO9¡_W429OGWCE8:9ON@=
hOXZ]Z7�8DA'9®ðW=ÊðkGW8D��]YVO����XZ�¼7 1 TO8D]Y4cCJTW6HAFN'6�4FS 4F9W4cC 1 ��8D�<7�XZ]Z_W9O8D`aVOXZ��=vlJ92�RA'6�7�VW9W4c7�XZC 1 §M7�A�7b_O8D�
G@4 1 §WS^AF��7MTW6�A2N'6�4FS¾4F9W4cC 1 ��8E�$7�AOAFCD��4F9OG¼7�XZ]�_W9O8D`WVOXZ��7 1 TO8D]Y4cCDC 1 AÌµ2XY6�CDA'A'Â£XZ³O]ZXYTO7�8DA'9O�Y= e _OX
��XZ]Z7�8DA'9®4cCD��A+TW6�Acµ'8DGWXZ�¦4F9+AcµFXY6�µO8DX � Ac��4F9W4cC 1 ��8D�¦7�XZ]�_W9O8D`WVOXZ�¦7b_W4c7U8:927�XZN'6�4�7�X¦XZ³']ZXYTO7�8EAO9
Á@A � 4F9W4�C 1 ��8D�Y= r 8:9W4cCDC 1 §W��XZ]Z7�8EAO9UðW=Êò�GWXZ��]Y6�8 0 XZ�$��A'S»X�7�AOAFCD�M7b_W4c7 � XY6�X��bT½XZ]Z8ÊË@]Y4�CEC 1·0 VO8DCD7�7�A
XZ³O7b6�4c]Z7�8´92�RA'6�S¶4c7�8DA'9¦4 0 A'VO7$7b_OX�Á@A � Ac�ÃXZ³O]ZXYTO7�8DA'9O�Y§�4F9OG<XZ³WTOC:4c8:9O�À_OA � 7b_OX 1 GW8Â°,XY6��j6�A'S
7b_OX � A'6�Â¶GWXZ��]Y6�8 0 XZGÄ8:9É7b_O8D��7b_OXZ��8D�Y=

¢Yö



�U²�± p"�¼�M��
�� ��
���÷�-�Uµzyv��*,
�� ��
���÷���������£��
����|{�������*,�Y������/
e _O8D�-��XZ]Z7�8DA'9kGWXZ��]Y6�8 0 XZ��429OG·]ZA'SUTW426�XZ�J��8E³·6HXZC´4�7�8DµFXZC 1 S^AOGWXY6�9�TW6�AFN'6�4FSUS^8:9ONUC:4F9ON'VW4�NFXZ�
GW8:6�XZ]Z7�C 1 �bVWTWTWA'6H7�8:9ONÄXZ³O]ZXYTO7�8DA'9O��Ý d G@4 ¬:¢� §�QQ®�® ¬ÊðFøI §�Q q l ¬ÊðFûI §>È'4�µc4 ¬ä¢YðI §,3 q ¬:¢ZóB §
4F9OG¦3�AOG@VOC´4Ìº ò�¬ÊöI =

3 q § d G@4F¤Fö"4F9OG¼3�A'G@VOC:4�º ò�GWA¡9OAF7��bVWTWTWAO6�7M�bT½XZ]Z8LË@]Y4c7�8DA'9¼Ac�,XZ³O]ZXYTO7�8DA'9O�$8´9»�jVW9O]�º
7�8DA'9kGWXZ]ZC:4F6�4c7�8EAO9O�Y=�3 q 8D��4^�jVW9O]Z7�8DA'9W4cC>C:4F9ON'VW4cN2X¡8:9 � _O8D]Z_·XZ³O]ZXYTO7�8DA'9O��4F6HX�µÌ4�C´VOXZ�£7b_W4c7
]Y4F9 0 X�GWXZ]ZC:4F6�XZG�4F9 1 � _OXY6�X"8:9·4UTW6�A2N'6�4FS¦= e _OXZ��X�µÌ4�C´VOXZ�-]Y4F9 0 X���8DN'9W4cCDXZG�4c7J429 1 T½AF8:9F7
�RAFCDCEA � 8:9ON£7b_OXZ8:6>GWXZ]ZC´426�4c7�8DA'9�=�hO8:S^8DC:4F6�C 1 §W8:9 d G@4F¤2öW§cXZ³']ZXYTO7�8EAO9O��4F6�X���8:SUTOCDXÀ9W42S^XMGWXZ]ZC:4F6�4Ìº
7�8DA'9O�Y=�ix9�3�AOG@VOC:4�º òW§FXZ³O]ZXYTO7�8DA'9O�M4F6HXB4�CE��AÀ9W4FS»XZ�Y§ 0 VO7�7b_OX 1 ]Y429�AOTO7�8DA'9W4cCDC 1¡0 X-4c����AO]Z8:4c7�XZG
� 8D7b_¦4£G@4c7b4£7 1 TWXF=Mix9¦4cCDC�7�_W6�XZXF§O3 q § d G@42¤FöW§'429OG¦3ÄAOG@VOC:4�º òW§W7�_OXÀ6�XYTW6HXZ��XY9F7�4c7�8DA'9¼Ac�ÃXZ³2º
]ZXYTO7�8DA'9O�m��A2CECDA � ��7�_OX���8:9ON'VOC:4F6m��7b6�VO]Z7�VW6�X<P���XZX"��XZ]Z7�8EAO9�¢F=:¢2=ôó'[Z=

Q q l£§FQQ®�®Ó4F9OG^È'4�µÌ4W§cAO9�7�_OX�A27b_OXY6Ã_W429OG,§F�bVWTWT½A'6�7�XZ³O]ZXYTO7�8DA'9^�bT½XZ]Z8ÊË@]Y4�7�8DA'9O�Y=Mix9
Q q l£§OCD8´Â�XJ8:9¼3�A'G@VOC:4�º ò½§'XZ³O]ZXYTO7�8DA'9O��4F6�X"6�XYTW6�XZ��XY9F7�XZG 021 4^9W4FS»X�7�A � _O8E]Z_¼8D��4c����AO]Z8:4c7�XZG
¿ZXY6�AkA'6�S^AO6�XUµÌ4�C´VOXZ��= g A � XZµFXY6Z§Æ8:9¬Q q l�§t��A'6�XZµFXY6 1 XZ³O]ZXYTO7�8DA'9���8ENO9W4cCDXZG+8´9s4·6HA'VO7�8:9OXF§
7b_OX£]ZA'SUTO8DCDXY6�XY9O�bVW6HXZ�J7b_W4�7�7b_OXY6�X"8D�"4^]ZA'6�6�XZ��TWA'9OGW8:9ON¦XZ³O]ZXYTO7�8DA'9·TW6�XZ��XY9F7-8:9¦7b_OX�6�AOVO7�8:9OX
GWXZ]ZC:4F6�4c7�8EAO9�=�hO8:9O]ZX^XZ³']ZXYTO7�8EAO9O��_W4Yµ2X�4^��8:9ON'VOC:4F6-6�XYTW6�XZ��XY927b4c7�8DA'9�§�S^A'G@VOCDXZ�"GWA<9OA27��bV�°,XY6
�j6�A'SÇ7b_OXkN'6�4F9OVOC:4F6�8D7 1 TW6�A 0 CDXYS!TW6�XZ��XY927�XZG®8´9®��XZ]Z7�8EAO9°¢F=:¢2=ôó@= g A � XZµFXY6Z§�]ZA'SUTOCDXZ7�XY9OXZ���
]Y4F9 0 X·4kTW6�A 0 CDXYS 0 XZ]Y42VO��X¦Ac�À4É�bTWXZ]Z8:4cC�XZ³O]ZXYTO7�8DA'9s]Y4cCDCDXZGÇ�)��{}����~�xY= e _O8D�^XZ³']ZXYTO7�8EAO9s8E�
8:SUTOCD8DXZG 8:9ÓXZµFXY6 1 XZ³O]ZXYTO7�8DA'9Ó8:9F7�XY6x� 4�]ZX P�8�=üXF=:§�8D7¦GWAOXZ�·9OAF7 _W4�µFX�7�A 0 X�GWXZ]ZC´426�XZG@[Z§"4F9OG
]Y4F9®6�XYTW6�XZ��XY927 429 1 7 1 TWX·A��J�j4c8DC:VW6�XF=fhO8´9O]ZX�45� 4�8EC:VW6�X�XZ³O]ZXYTO7�8DA'9®]Y4F9+GWXZ��]Y6�8 0 X¬4cCDC-7b_OX
GW8Â°,XY6�XY9F7�7 1 T½XZ�MAc��� 4c8DC:VW6�XZ�Y§O7b_O8D�$�bT½XZ]Z8´4�C@XZ³O]ZXYTO7�8DA'9<6HXZG@VO]ZXZ��7�_OX�GWXZ��]Y6�8:TO7�8DµFX"TWA � XY6>Ac�,7b_OX
XZ³O]ZXYTO7�8DA'9^�bT½XZ]Z8ÊË@]Y4�7�8DA'9�=�ix9^]ZA'SUTW426�8D��A'9£7�A"È'4�µÌ4½§F7b_OX�VO��X�A���QJG�<)=BA�FJ>B8´9¶Q q l®8D��6�A'VONO_OC 1
XZ`WVO8Eµc4cCDXY9F7�7�AJVO��8:9ON"7b_OX�È'4�µÌ4mXZ³O]ZXYTO7�8DA'9£7 1 TWX~}�A�Ñ�C�<�H�>O\�W�KI>BD�C�<]L�Ñ � 8E7�_OA'VO7,�bT½XZ]Z8´4�CE8D¿Z8í9ON£8D7Y=
omXZµFXY6�7b_OXZCDXZ���Y§�4c]Z]ZA'6�GW8:9ONU7�A^7b_OX"]Y6H8E7�XY6�8:4^Ac����XZ]Z7�8DA'9�¢F=:¢2=ôó@§'Q q l°8D��AO9OX"Ac�Ã7b_OX"C:4F9ON'VW4�NFXZ�
XY92�RA'6�]Z8:9ON<7�_OX�_O8ENO_OXZ��7JCDXZµFXZCÆAc�õXZ³O]ZXYTO7�8DA'9ÉÁ@A � 8´92�RA'6�S¶4c7�8DA'9¦8:9É8E7��JS^AOG@VOCEX£8:9F7�XY6 � 4c]ZXZ��=

¢Yø



e 4 0 CDX¡ðW=ä¢�Ý�K�³O]ZXYTO7�8DA'9 g 4F9OGWCD8:9ON·Q�_W4F6�4c]Z7�XY6�8D��7�8D]Z��Ac�MhOA'S^X�;�6�AFN'6�42SUS^8:9ON q 4F9ON'VW4cN2XZ�
q 429ON'VW4cNFX ?$XYTW6HXZ��XY9F7�4c7�8DA'9 Q�4c7�XZNFA'6 1 K�³O]ZXYTO7�8DA'9kij927�XY6x�j4c]ZX
3 q o-4FS^XZG¦µc4cC:VOX ��8:9ON'VOC:4F6 omA
d G@4F¤Fö o-4FS^X ��8:9ON'VOC:4F6 omA
3�AOG@VOC´4Ìº ò o-4FS^XZG¦µc4cC:VOX ��8:9ON'VOC:4F6 omA
Q q l o-4FS^XZG¦��XZ7mAc�õµc4cC:VOXZ� ��8:9ON'VOC:4F6 � XZ�UP�]Z_OXZ]�ÂcXZG@[
QQ®�® u"0OÅ XZ]Z7 _O8DXY6�426�]�_O8D]Y4cC � XZ�¡P VW9O]�_OXZ]ZÂcXZG@[
È'4�µc4 u"0OÅ XZ]Z7 _O8DXY6�426�]�_O8D]Y4cC � XZ�UP�]Z_OXZ]�ÂcXZG@[

e _OX¦QQ®�®|C:4F9ONOVW4cNFXU�bT½XZ]Z8LË@]Y4c7�8DA'9+XY9O��VW6�XZ�^7b_W4c7¡4kS^XZ7b_OAOG¬]Y429�A'9OC 1 6�4c8D��X<XZ³2º
]ZXYTO7�8DA'9O�k8E7kGWXZ]ZC:4F6�XZ�Y= i��»4®S^XZ7b_OAOGÓ��8DN'9W4c7bVW6�X�GWA'XZ��9OAF7¦8:9O]ZC´VOGWX+7�_OXÄGWXZ]ZC:4F6�4c7�8DA'9ÓAc�
XZ³O]ZXYTO7�8DA'9O�Y§-8D7·8D�·4c���bVWS»XZG 7�_W4c7·4cCDC"7 1 T½XZ�¦Ac��XZ³']ZXYTO7�8EAO9O�ÄSU4 1 0 X�6�4c8D��XZG,= g A � XZµFXY6Z§
QQ®�®|4�GWA'TO7��"4¼GW8Ã°,XY6�XY927"��7b6�4c7�XZN 1 7�A¼XY92�RA'6�]ZXU8:927�XY6x�j4c]ZXZ�Y=^iR7"GWAOXZ��9OAF7"]�_OXZ]ZÂ¦]ZCD8DXY927���Ac�
4»� VW9O]Z7�8DA'9k7�A¼SU4FÂcX£�bVW6�X�7�_W4c7JGWXZ]ZC:4F6HXZGÄXZ³O]ZXYTO7�8DA'9O�^4F6�X"XZ8D7b_OXY6"SU4c��ÂcXZG·A'6-6�X�ºjGWXZ]ZC:4F6�XZG,=
ij9O��7�XY4cG,§F4F9 1 XZ³O]ZXYTO7�8DA'9^6�4c8D��XZG � 8D7b_O8:9^7b_OX�S^XZ7�_OA'G^7b_W4c7>8D�M9OAF7>GWXZ]ZC´426�XZGU8D�M6�X�º SU4FTWT½XZGU7�A
4£�bTWXZ]Z8:4cC�A�Ñ�>BW@D�>�K)C�>�X-XZ³O]ZXYTO7�8DA'9�= e _OXJGWXZµFXZCDA'T½XY6$Ac�õ4£]ZCD8DXY9F7m8E��9OAF7$8:92�RA'6�S^XZG¼Ac�õS^8D����8´9ON
_W4F9OGWCDXY6��Y= r VW6H7b_OXY6�S^A'6HXF§F8:9¦QQ®�®^§OXZ³']ZXYTO7�8EAO9O�J4F6�X-7 1 T½XZG¦A 0OÅ XZ]Z7��Y§'429OG<7b_OVO��4F6�X-�bV 0OÅ XZ]Z7
7�AUNO6�4F9OVOC´426�8D7 1 GWXZN'6�4cG@4c7�8EAO9¬P���XZX"��XZ]Z7�8DA'9�¢F=ÊðW=LðF[Z=

r 8:9W4cCDC 1 §�4c� � XÀ_W4�µFX"��XZXY9¼8´9¼��XZ]Z7�8DA'9�¢F=LòW§FXZ³O]ZXYTO7�8DA'9O�-8´9¼ÈO4Yµc4U4F6�X-7 1 T½XZG¦A 0OÅ XZ]Z7��Y=
È'4�µÌ4¶�bVWTWT½A'6�7��-XZ³']ZXYTO7�8EAO9·8:927�XY6x�j4c]ZXZ�Y§�4F9OG�]�_OXZ]ZÂ2�J7b_OXZ��X�8:9F7�XY6x� 4�]ZXZ�JA'9OC 1 ��A'6m4U�bV 0 ��XZ7JAc�
4cCDC�XZ³']ZXYTO7�8EAO9O�¡P�]Z_OXZ]�ÂcXZG¼XZ³O]ZXYTO7�8DA'9O�b[Z= e _OXJ]ZA'S 0 8:9W4c7�8DA'9¼A��t7�_OXJ7 1 TWX"_O8EXY6�4F6�]Z_ 1 8:9UÈ'4�µc4W§
4F9OG^7b_OX�� 4c]Z7>7b_W4c7>9OAF7õ4�CECOXZ³O]ZXYTO7�8DA'9O��_W4�µFX�7�A 0 X$GWXZ]ZC:4F6�XZG¶8´9£XZ³O]ZXYTO7�8DA'9£8:9F7�XY6 � 4c]ZXZ�MS»XY4F9O�
7b_W4c7>GWXZµFXZCDA'T½XY6��MGWA�9OAF7�_W4�µFX�TW6HXZ]Z8E��XJ4F9OG^]ZA'SUTOCDXZ7�X$8:92��AO6�SU4c7�8DA'9^4 0 A'VO7�7b_OX�9OVWS 0 XY6�4F9OG
7 1 T½X"Ac��XZ³']ZXYTO7�8DA'9O�"TWA27�XY9F7�8´4�CEC 1 ]Y6�AF����8:9ON<4¶S^XZ7b_OAOG¸bô� 0 AOVW9OG@4F6 1 =

e 4 0 CEXsðW=:¢k�bVWSUSU4F6H8E¿ZXZ�k7b_OX�]Z_W4F6�4c]Z7�XY6�8D��7�8D]Z�¦Ac�¡7�_OX�XZ³']ZXYTO7�8EAO9Ó� 1 ��7�XYS^�¦Ac�^7b_OX
C:4F9ON'VW4cN2XZ��GW8D��]YVO����XZG�8:9¦7b_O8D�-��XZ]Z7�8DA'9�=

¢Yù



�U² � � ���m����/�
�/ � �£�J��/p�-�Uµ � ��� � ��
��£���M/
3�4F9 1 4FTWTW6HA'4c]Z_OXZ�Ã4F9OG�7�A'AFCD�>XZ³'8D��7>7�AJ_OXZC:T£��Ac�R7 � 4F6�X>XY9ONF8:9OXZXY6��ÃA 0 7b4c8:9"8:92�RA'6�SU4c7�8EAO9�4 0 A'VO7
TW6�A'T½XY6�7�8DXZ�-Ac��TW6HAFN'6�4FS»�Y= e _OXZ��X¡4FTWTW6�AO4c]�_OXZ�-4F6�X�VO�bVW4cCDC 1·0 4c��XZG¦AO9¦��A'S»X��RA'6�S�A��õ8:927�XY6xº
S^XZGW8:4c7�X"TW6�AFNO6�4FSf6�XYTW6�XZ��XY9F7b4�7�8DA'9�§O�bVO]�_¼4c��� 1 ��7�XYSfGWXYT½XY9OGWXY9O]ZX�N'6�42TW_O�ö¬:¢YøI�A'6M4 0 ��7b6�4c]Z7
� 1 9F7�4c³·7b6HXZXZ� P d h e [Z= g 8D��7�A'6�8D]Y4cCDC 1 §�7b_OXZ��X<42TWTW6�A'4c]Z_OXZ�¡_W4�µFXUS^AF��7�C 150 XZXY9¬VO��XZG���AO6-C´4292º
N'VW4cN2XZ� � 8E7�_OA'VO7UXZ³O]ZXYTO7�8DA'9O�Y=¬ix9+7b_OX¼]Y4c��X¦A��JC:4F9ON'VW4cNFXZ�^7b_W4�7¡GWA��bVWTWTWA'6H7¡XZ³O]ZXYTO7�8DA'9O�Y§
7b_OX^8:9F7�XZN'6�4c7�8DA'95Ac��XZ³O]ZXYTO7�8DA'92º 6�XZC:4c7�XZGs��7b6�VO]Z7bVW6�XZ�"]ZA'SUTOCD8D]Y4c7�XZ�£7b_OX^8:9F7�XY6�S^XZGW8:4c7�X¦6�XYTW6�X�º
��XY927b4c7�8DA'9O�$Ac��TW6�AFN'6�42S^��4F9OG¼8D�J9OAF7�6�XZCDXZµÌ429F7$�RA'6$S^AF��7M7b4c��ÂF�Y§O�bVO]Z_¼4c�$]ZA'SUTO8DCD8´9ON�= e _OXZ��X
6�XY4c��A'9O��]Y4F9É��XY6�µFX£7�AUXZ³WTOC´4�8´9 � _ 1 S^AF��7JTW6�AFN'6�4FS�4F9W4cC 1 ��8E�"7�XZ]�_W9O8D`WVOXZ�"7 1 TO8D]Y4cCDC 1 4�µFAF8DG
7b_OX"]ZA'9O��8EGWXY6�4c7�8DA'9¦A��õXZ³O]ZXYTO7�8DA'9O�Y=

hOCD8E]Z8:9ON�¬Lð��I�8D��4�7�XZ]�_W9O8D`WVOXÀVO��XZGU7�A�8DGWXY927�8L� 1 7b_OX$Á@A � Ac�,8:92��A'6�SU4c7�8DA'9U6HXZ�bTWA'9O��8 0 CDX
�RA'6,4m�bTWXZ]Z8LË@]�µc4cC:VOXB4�7Ã4�TW6�AFNO6�4FS°T½AF8:9F7Y=�i 7Ã8D� 0 4c��XZG^A'9-G@4c7b4ÌºRÁ@A � 4F9OG�]ZA'927b6�A2CÊºRÁ@A � 4F9W4cCLº
1 ��8D��Ac��TW6�AFN'6�4FS^�Y§c4F9OG¡_W4��MSU4F9 1 ��Ac�R7 � 4F6HXÃXY9ONF8:9OXZXY6�8:9ONU4FTWTOCD8D]Y4c7�8DA'9O�Y§2�bVO]Z_¡4��ÃGWX 0 VONFN28´9ON
4F9OG^7�XZ��7�8´9ONN¬ÊðFöI =>?$XZ]ZXY9F7 � A'6�Â-8D� 0 XZNF8:9W9O8´9ON^7�A"8:9O]ZA'6�TWA'6�4�7�X$XZ³']ZXYTO7�8DA'9¶8:92��AO6�SU4c7�8DA'9£8:927�A
G@4c7b4ÌºRÁ@A � 4F9OG¼]ZA'9F7�6�AFCLºRÁ@A � 6�XYTW6�XZ��XY9F7b4�7�8DA'9O�MAc��TW6�AFN'6�42S^�Y=ÃhO8:9W_W4U429OG g 4F6�6�A2CEG¶GWXZ��]Y6�8 0 X
7�XZ]Z_W9O8D`aVOXZ��7�AÀS»A'GWXZCW]ZA'927b6�A2CÊºRÁ@A � 8:9�7�_OXBTW6HXZ��XY9O]ZX�Ac�@XZ³O]ZXYTO7�8DA'9O�ö¬LðcóW§ÌðFöI =�Q�_OA28'XZ7�4cCR=�¬ÊùI
GWXZ��]Y6�8 0 X54�6�XYTW6�XZ��XY927b4c7�8DA'9s7�A�8:SUTW6�AcµFX·TW6�AO]ZXZG@VW6�4cC�AOTO7�8:S^8D¿Y4c7�8DA'9O�¦8:9+7b_OX·TW6HXZ��XY9O]ZX·Ac�
XZ³O]ZXYTO7�8DA'9O�Y= e _OXZ��X�X*°,A'6�7���GW8Â°,XY6>�j6�A'SfS 1 � A'6�Â"8:9U7�_W4c7�7b_OXZ8:6>�RA']YVO��8D�MA'9US»A'GWXZCD8:9ONUTW6�Acº
N'6�42SpXZ³'XZ]YVO7�8DA'9¦6�4c7b_OXY6>7b_W4F9»A'9^XY9W4 0 CD8:9ON<4"GWXZµ2XZCEAOTWXY6�7�A¡S¶4FÂcX 0 XZ7�7�XY6�VO��X�Ac�,XZ³']ZXYTO7�8EAO9
S^XZ]Z_W4F9O8D�bS^�Y=

;M6�A2N'6�4FSÓG@4�7b4 0 4c��XZ��§YCD8:ÂcX$7b_OX�Q¬ix92��AO6�SU4c7�8DA'9 dÀ0 ��7b6�4c]Z7�8DA'9£h 1 ��7�XYS|PRQ�i d [×¬ÊøI §c4F6�X
7�AOAFCD�$7b_W4c7M4cCDCDA � VO��XY6��$7�A¡6�XZ7�6�8DXZµFXJµc4F6�8DA'VO�$7 1 T½XZ�$Ac�,8´92�RA'6�S¶4c7�8DA'9¼4 0 A'VO7$4�TW6�A2N'6�4FS¦§O4F9OG
7�A�T½XY6x��AO6�Sp��A'S^X$4F9W4cC 1 ��8D�M7b4c��ÂF�Y§cCD8:ÂcX�]Y4�CECLºjN'6�4FTW_UN2XY9OXY6�4c7�8DA'9^4F9OG^�bV 0 � 1 ��7�XYSpXZ³O7b6�4�]Z7�8DA'9�=
3�AF��7UA��À7b_OXk8:SUTOCDXYS^XY9F7�4c7�8DA'9O�¦Ac�"�bVO]Z_v� 1 ��7�XYS^� � XY6�X¦GWXZ��8DN'9OXZGÓ�RA'6^7�_OXÄQ�C:4F9ON'VW4�NFXF§
� _O8D]Z_�GWAOXZ�¡9OAF7£�bVWTWTWAO6�7�XZ³O]ZXYTO7�8DA'9O�Y=·ix9�7�_OXU]Y4c��XUA��mQmi d §,7b_OXY6�X¶XZ³'8D��7��^4¦µFXY6H��8DA'9��RA'6

¢��



QQ®�®¾]Y4cCDCDXZG d Q d Q�i d § 0 VO7"8D7JGWAOXZ��9OAF7-]YVW6�6�XY927�C 1 �bVWTWTWAO6�7"7b_OX�`WVOXY6 1 8:9ON¦Ac�MXZ³']ZXYTO7�8EAO9
8:92��AO6�SU4c7�8DA'9�= â

r 8:9W4cCDC 1 §�7b_OXY6�X¼XZ³O8E��7��USU4F9 1 AF7b_OXY6£� 1 ��7�XYS^�£7b_W4c7^TWXY6x�RA'6�S µÌ426�8DA'VO�<4F9W4cC 1 ��XZ�^A'9
È'4�µÌ4�TW6�AFN'6�42S^�^�bTWXZ]Z8LË@]Y4cCDC 1 = ?$XZ]ZXY927UXZ³W4FSUTOCDXZ�¼8´9O]ZC:VOGWX¬QBA�°,XZXYhO7b6�4c8:9OXY6�¬ôóB §$4F9 d h e º
0 4c��XZG5� 6�42S^X � A'6�Â¶�RA'6-7b_OXU��7�4c7�8D]^]�_OXZ]ZÂF8:9ON�Ac�$]ZA'9O��7b6�4�8´927��"A'95È'4�µÌ4¦TW6�AFNO6�4FS^�Y§,429OG�7b_OX
��A'S 0 CDX·7�A'AFC�¬:¢�ù)�§ 0 VO8DCD7¦7�A�XZ³'7�6�4c]Z7UA 0aÅ XZ]Z7<S»A'GWXZCD�¶� 6�AOS²ÈO4Yµc4 021 7�XZ]ZA'GWXF= d CD7b_OA'VONO_
�bVO]Z_^7�AOAFCD�M_W4�µFXJ4c]Z]ZXZ����7�A�S¡VO]Z_^Ac��7b_OX�XZ³O]ZXYTO7�8DA'9¼_W4F9OGWCD8´9ON^8:92�RA'6�SU4c7�8EAO9�§F7b_OX 1 7 1 TO8D]Y4cCDC 1
8DN'9OA'6�X^7b_O8D�"8:92�RA'6�SU4c7�8EAO9�§ÃS^AF��7�C 1·0 XZ]Y4FVO��X¶7b_OX^7b4c�bÂ2�J7�_OX 1 4F6�X^8:927�XY9OGWXZG�7�A¼�bVWTWTWAO6�7"GWA
9OAF7�8:92µFAFCDµFX£XZ³']ZXYTO7�8DA'9O��=

�U² K �������M�£��
��"�!����������/�
�/f�¾�¡�£*,�-��� � �M/

3�4F9 1 XZ³O]ZXYTO7�8DA'9�4F9W4cC 1 ��8D��7�AOAFCD��_W4�µFX 0 XZXY9�GWXZµ2XZCEAOTWXZG���A'6-3 q §�4¶�jVW9O]Z7�8DA'9W4cCMC:4F9ONOVW4cNFX
7b_W4c7�6HXYTW6�XZ��XY927��"XZ³']ZXYTO7�8EAO9O�»4��"��8:9ON'VOC:4F6£µÌ4cC:VOXZ�¡429OG�7b_W4c7"GWAOXZ�¡9OAF7"��VWTWTWA'6�7£XZ³']ZXYTO7�8EAO9
8:9F7�XY6x� 4�]ZXZ�¬P���XZX·��XZ]Z7�8DA'9ÓðW=:¢Y[Z= e _OXZ��XZ�¦7 � A�]Z_W4F6�4c]Z7�XY6H8E��7�8D]Z� SU42ÂcX·8D7¦GW8L¸<]YVOCD7¦�RA'6¼TW6�Acº
N'6�42SUS^XY6���7�AUXY9O�bVW6�X£7b_W4c7J4cCDC>XZ³']ZXYTO7�8EAO9O��4F6�X�]Y42VON'_F7�=�;>XZ����4FVO³ 429OG q XY6�A 1 6�XYT½A'6�7-7b_W4c7
VW9O]Y4FVON'_27¼XZ³']ZXYTO7�8DA'9O�¦4F6�Xk7b_OXÄS»AF��7^�j6�XZ`WVOXY9F7<S»A'GWXkAc�"� 4�8EC:VW6�Xk8:9vC:4F6HNFX·3 q 4FTWTOCD8D]Y4�º
7�8DA'9O��¬Êð2ð)�= e _OX^NFA'4cC,A��M7b_OX�7�AOAFCD�"8D�"7b_OVO�JA 0 µO8EAOVO��Ý$7�A¦_OXZC´T�TW6�A2N'6�4FSUS»XY6���8DGWXY9F7�8Ê� 1 7b_OX
TWA28´927��-8:9·4UTW6�A2N'6�4FS � _OXY6�X"GW8Â°,XY6�XY927�XZ³O]ZXYTO7�8DA'9O�"]Y4F9 0 X£7b_W6�A � 9�=

y�VO¿YS \429·4F9OG�hWV \4F6�XZ¿U_W4�µFX¡TW6�AOTWAF��XZG�4F9kXZ³'7�XY9O��8DA'9kAc�õ7�_OX¡3 q 7 1 T½X�� 1 ��7�XYS 0F1
� _O8D]Z_�8D7�8D�MTWA2����8 0 CDX�7�A-XZ��7�8:SU4c7�X$4cCDC@VW9O]Y4FVON'_27ÃXZ³O]ZXYTO7�8DA'9O��7b_W4c7,]Y4F9 0 XB6�4c8D��XZG�¬:¢YòI = e _OXZ8´6
7 1 T½X"� 1 ��7�XYS�8D�-CE8:S^8D7�XZG�8:9¦7�_W4c7$8E7-GWAOXZ�J9OAF7J_W4F9OGWCDX^XZ³O]ZXYTO7�8DA'9O�J]Y426�6 1 8´9ON¼4F6�N'VWS^XY927��Y=

d GW8Â°,XY6�XY927¡4FTWTW6�AO4c]�_�_W4c� 0 XZXY9¬4�GWA'TO7�XZG 0F1�� 8R§ � _OA¦GWXZµFXZCDA'T½XZG¹429�XZ³']ZXYTO7�8EAO9
4F9W4cC 1 ¿ZXY6 0 4c��XZG�A'9�4 0 ��7b6�4c]Z7J8:927�XY6�TW6�XZ7�4c7�8DA'9�7�XZ]Z_W9O8D`aVOXZ��¬Êð2¤)�=¡hO8:9O]ZX¼7b_O8D�¡4F9W4cC 1 ¿ZXY6"�bV2��º
�RXY6�XZG+�j6�A'SÇ��XZµFXY6�XÄT½XY6x�RA'6�SU4F9O]ZX�TW6�A 0 CEXYS»�Y§ � 8"4F9OGÓ? 1 V GWXZµFXZCDA'TWXZGp4¬S^AO6�X¦X�¸<]Z8DXY9F7

ã��:��ó�é�ô����M�Qõ)ô�ìºô�é�æ��:����������õ)ø�ì����¾é�ìºé*õ)æº÷�è��~��õ�	J�����O�M�:� é�æºìºåBô�õ]�:��å��>��ë�ô�îÃ÷*õ)çºî�åBô��
¢Y¤



A'9OX�¬Êò½¢��§@VO��8:9ON<]ZAO9F7b6HAFCLºRÁ@A � 4F9W4�C 1 ��8D�"4F9OGÄ4^��XZ7�ºj]ZA'9O��7b6�4c8:9F7����j6�4FS^X � A'6�Â�¬:¢YöI =
r��4F_W9OG@6�8D]Z_+XZ7¦4cCR=ö¬:¢�û)"_W4Yµ2X 0 VO8ECD7�4F9+K�³O]ZXYTO7�8DA'9 d 9W4�C 1 ��8D� e A'AFC^PRK dMe [ Å�7b_W4c7

4cCDCDA � �^7b_OX TW6HAFN'6�4FS¶S^XY6"7�AkGW8D�bTOC:4 1 VW9O]Y42VON'_F7^XZ³O]ZXYTO7�8DA'9O�<4c7£]ZXY6�7b4c8:9+TW6�A2N'6�4FS TWAF8:927��
� _O8DCDX 0 6�A � ��8:9ON¼7b_OX^]ZA'GWX)ÆÇ¬ä¢YûO§�T�=>¢* =-K dMe 8D� 0 4c��XZG�A'9kI d o-K�§�4UNFXY9OXY6�4cC,�j6�4FS»X � AO6�Â
�RA'6�8´S¶TOCEXYS»XY9F7�8:9ON¼]ZA'9O��7b6�4c8:9F7�º 0 4���XZG·TW6�AFN'6�4FS 4F9W4�C 1 ��XZ�Y= � 8Ybô��7�A'AFC�8D�JS^A'6�X"TW6�XZ]Z8D��X£7b_W4F9
K dMe § 0 VO7õK dMe § � _O8D]�_£VO��XZ�õ4-S^A'6HX�]ZA'9O��XY6�µc4c7�8DµFX�42TWTW6�A'4c]Z_�§Y8D��S^A'6�X���]Y4cC:4 0 CDXF= e _OX�K dMe
7�AOAFC@4cCD��AUTW6�AcµO8EGWXZ���bVWTWTWAO6�7���A'6>µO8D�bVW4cCD8D¿Z8:9ON<7b_OX-GWXZ]ZC:4F6�4c7�8EAO9<4F9OG¼_W4F9OGWCD8´9ON¶Ac�,XZ³']ZXYTO7�8DA'9O�
4c7£GW8Ã°,XY6�XY927<T½AF8:9F7��^8:9s7b_OX¦TW6�AFN'6�4FS¦=·;>XZ����4FVO³¬4F9OG q XY6�A 1 ¬Êð2ð)JTW6�AOTWAF��X¦4¦7 1 TWX�º 0 4c��XZG
4F9W4cC 1 ��8D�$Ac�tVW9O]Y4FVONO_F7�XZ³']ZXYTO7�8DA'9O�$8:9¶3 q 7b_W4c7�A�°,XY6���GW8Â°tXY6HXY9F7��bTWXZXZG ¦FTW6HXZ]Z8E��8EAO9¼7b6�4cGWXZA�°,�
7b_W4F9¼7�_OX�TW6�XZµ'8DA'VO�-]ZA'9O��7�6�4c8:9F7Hº 0 4c��XZGÄ42TWTW6�A'4c]Z_OXZ�Y=

e _OXJ4F9W4�C 1 ��8D��7�AOAFCD��TW6HA'TWAF��XZGU�RA'6>3 q _W4Yµ2X 0 4c��8D]Y4cCDC 1 7�_OX��b4FS^XmNFA'4cC@4c��7b_OX � AO6�Â
GWXZ��]Y6�8 0 XZG+8´957b_O8D�¡7�_OXZ��8D��Ý�7�A·TW6�Acµ'8DGWX<TW6�A2N'6�4FSUS»XY6�� � 8D7b_�8:92�RA'6�SU4c7�8EAO9�4 0 AOVO7�7b_OX£Á@A �
Ac�$XZ³']ZXYTO7�8DA'9O��§,8:9�AO6�GWXY6-7�A·4cCDCDA � 7b_OXYS 7�A¦GWXZ��8DN'9�S»A'6�XU6�A 0 VO��7"]ZAOGWXF= g A � XZµFXY6 §�7b_OXY6�X
4F6�X¼SU4F9 1 GW8Â°,XY6�XY9O]ZXZ� 0 XZ7 � XZXY9k� VW9O]Z7�8EAO9W4cC�4F9OG�A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZG�C:4F9ON'VW4cN2XZ��8:9�N2XY9OXY6�4cCR§
4F9OG 0 XZ7 � XZXY9s3 q 4F9OG+ÈO4Yµc4�8:9+TW4F6�7�8D]YVOC:4F6Z=®K�³O]ZXYTO7�8DA'9s8:9F7�XY6 � 4c]ZXZ�¼4F9OGv_O8DXY6�4F6�]Z_O8DXZ�<Ac�
XZ³O]ZXYTO7�8DA'9O�Y§O7 � A-]ZA'9O]ZXYTO7��$TW6�XZ��XY927M8:9^È'4�µc4�4F9OG<4 0 ��XY9F7�8:9¶3 q §c8:9F7b6HA'G@VO]ZX-�bV 0 7�CDXZ7�8DXZ��4F9OG
7b6�4�GWXZA�°,��7�_W4c7�TW6�AFN'6�42SUS^XY6��$S¡VO��7�7�4FÂcX-8´927�A<4�]Z]ZA'VW9F7�§a429OG¦7b_W4c7�4F9¦4F9W4cC 1 ��8D�J7�A'AFC,S^VO��7
]ZA'9O��8DGWXY6Z= e _OX-�RA']YVO�-Ac�Ã7�_O8E� � A'6�Â^8D�-A'9¼7b_OXZ��X£C:4c7�7�XY6�]ZA'9O]ZXYTO7���=

r 8:9W4cCDC 1 § � 8'4F9OG�Qm_W4F9ONU¬ÊòFûIa_W4�µFX���ÂcXZ7�]Z_OXZG�4F9"4FTWTW6�A'4�]�_ � 8D7b_O8:9�7b_OXM��XZ7Hºj]ZA'9O��7b6�4�8´927
�j6�4FS^X � A'6�ÂÉ7b_W4c7 � AOVOCEG+TW6�AcµO8EGWX¦4F9�XZ³O]ZXYTO7�8DA'9�Á@A � 429W4cC 1 ��8D�£�RA'6"È'4�µc4¦��8:S^8DC:4F6^7�Ak7b_W4c7
8:SUTOCDXYS^XY927�XZG 021 7�_OX�7�AOAFCaTW6HXZ��XY9F7�XZGU8:9^7b_O8D�M7b_OXZ��8E��=õi 7M8D��VW9O]ZCDXY4F6 � _OXZ7b_OXY6õ��A'6�SU4cCD8D¿Y4c7�8DA'9
8:9^7b_OX���XZ7�ºj]ZA'9O��7b6�4c8:9F7>�j6�4FS^X � A'6�Â � 8DCEC�]Y4FVO��X�7b_OXYSp7�A�SU42ÂcX$GW8Ã°,XY6�XY927M7�6�4cGWX�ºjA�°,� 0 XZ7 � XZXY9
TW6�XZ]Z8D��8DA'9�4F9OG¦��]Y4�C´4 0 8ECD8D7 1 7b_W429¦_W4Yµ2X 0 XZXY9·S¶4cGWX"8:9¦7b_OX^4FTWTW6�A'4c]Z_¦iMTW6HA'TWAF��XF=

ðFû



� ���f� �N¡c¢ �

3 � Ñ � Ñ�� ¨ � � ÓÎ ¯²±B� ¯ÇÏ _ 3 Î Î 4

ij9k7b_OX^TW6�XZµO8EAOVO�"]�_W4FTO7�XY6��Y§�i�_W4�µFX Å VO��7�8LË@XZG�7b_OXU9OXZXZGk��A'6mTW6�Acµ'8DGW8:9ON·8:92�RA'6�SU4c7�8EAO9·4 0 A'VO7
7b_OX�Á@A � Ac�õXZ³O]ZXYTO7�8DA'9O�"8:9¦A 0OÅ XZ]Z7HºjA'6�8DXY9F7�XZGÄTW6�AFNO6�4FS^�Y= e _OXY6�X¡6HXYSU4c8:9O�J7�_OX"`aVOXZ��7�8EAO9O�JAc�
� w����$8:92�RA'6�SU4�7�8DA'9¼�b_OA'VOCDG 0 X£XZ³'7�6�4c]Z7�XZG,§W4F9OG¦Ac�×w�� � 8D7��b_OA'VOCDG 0 X�TW6�XZ��XY927�XZGk7�AU4¡VO��XY6Z=
K�³O7b6�4�]Z7�8:9ON¡8:92�RA'6�SU4�7�8DA'9¶Á@A � 8D�J9OA27J4 � XZCDCLºjGWX�Ë�9OXZG�TW6�A 0 CDXYS|4F9OG,§�4c�$�bVO]�_�§½7b_OXY6�X"XZ³O8E��7��
9OVWS^XY6�A'VO�"TWAF����8 0 CEX^��A2C´VO7�8EAO9O�Y= e _OX"�bT½XZ]Z8ÊË@]Y4�7�8DA'9�4F9OGkGWXZ��8DN'9¦Ac�MS 1 42TWTW6�A'4c]Z_¦8D� 0 4c��XZG
A'9k7 � AU]ZA'9O��8DGWXY6�4c7�8EAO9O��Ac��4¼TW6�4c]Z7�8D]Y4cCM9W4�7bVW6�XF§,9W4FS^XZC 1 §,4c]Z]ZXZ����8 0 8ECD8D7 1 4F9OG�VO��X��jVOC:9OXZ����Ac�
7b_OX¼8:92��A'6�SU4c7�8DA'9�=sij9sAF7b_OXY6 � A'6�GW��§Ã7�_OX¦8´9O8D7�8:4cCmNFA'4cC�Ac�J7b_OX¦ÈFXZ³s4FTWTW6�A'4c]Z_�8E�¶7b_W4c7^7b_OX
8:92��AO6�SU4c7�8DA'9¦TW6HA'G@VO]ZXZG�_W4c��7�A 0 X�XY4c� 1 7�A¶8´927�XY6�TW6HXZ7J4F9OGÄVO��X�� VOCR=

e _O8D�J]Z_W4FTO7�XY6BGWXZ��]Y6�8 0 XZ�£7b_OX¡4FTWTW6HA'4c]Z_¼7b4FÂcXY9¼7�A¶XZ³'7b6�4c]Z7�XZ³O]ZXYTO7�8DA'9k8´92�RA'6�S¶4c7�8DA'9
�j6�A'S�È'4�µÌ4"TW6�AFNO6�4FS^��P���XZ]Z7�8DA'9^òW=ä¢Y[Z§c4F9OGUGW8D��]YVO����XZ��7b_OX$GWXZ7b4c8DCD�MAc��7b_OX$7�AOAFCaVO��XZG¡7�A�6�XY4cCD8D¿ZX
7b_OX"XZ³O7b6�4c]Z7�8EAO9�P���XZ]Z7�8DA'9kòW=ÊðF[Z=

KU²�± ���"�@*,���>��
���÷���������£��
�����p-�@*>���>�,�"*,�
l-9OGWXY6���7b4F9OGW8:9ON^4F9OGUXZµÌ4�C´VW4�7�8:9ON»_OA � XZ³O]ZXYTO7�8DA'9O��426�X�_W4F9OGWCDXZG � 8D7b_O8:9¼4"S^XZ7b_OAOGU6�XZ`aVO8:6�XZ�
6�XY4c��A'9O8:9ON·4 0 A'VO7 � _O8E]Z_kXZ³']ZXYTO7�8EAO9O�¡S^8DN'_27�4F6�8D��XU4c�"4¦S^XZ7b_OAOG�8E�"XZ³OXZ]YVO7�8:9ON@§ � _O8D]�_�XZ³2º

ðW¢



]ZXYTO7�8DA'9O�"4F6�X�_W4F9OGWCDXZG�4F9OG � _OXY6HXF§@4F9OG � _O8D]Z_·XZ³O]ZXYTO7�8DA'9O�"4F6�X�TW4c����XZG¦A'9�=
3�4F9'VW4�CEC 1 XZ³'7b6�4c]Z7�8:9ON<7�_O8E�"8:92�RA'6�SU4�7�8DA'9¼�j6�A'S���A'VW6�]ZX£]ZA'GWX^8D��4¶7�XZGW8DA'VO�"7b4c�bÂ¶�RA'6

4cCDC 0 VO7Ã7b_OX���8:SUTOCDXZ��7�TW6HAFN'6�4FS»�Y=,ij9£7b_OX�]Y4c��XMA��½4F9�A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZGUTW6�AFN'6�4FS¦§Y4mGWXZµFXZCDA'TWXY6
S^VO��7,]ZA'9O��8EGWXY6>_OA � µÌ4F6�8:4 0 CDXZ� 0 8:9OG�7�A�GW8Â°tXY6HXY9F7ÃTW426�7��,Ac�W7b_OX�7 1 TWXM_O8DXY6�4F6�]Z_ 1 §c7b_OXMS^XZ7b_OAOGW�
7b_W4c7�S^8DN'_27 0 X�8:9Fµ2A'ÂcXZG·4c��4U6�XZ��VOCE7mAc�õ7�_OX 0 8´9OGW8:9ON@§,429OG¦��A^A'9�= r AO6M7�_O8E�"6�XY4c��A'9�§WiM_W4�µFX
0 VO8DCD7"7b_OX"ÈFXZ³¦7�AOAFCR§O7b_W4c7J4FVO7�A'SU4c7�XZ�$7b_O8D��7�4c�bÂ»��A'6�È'4�µc4<TW6�A2N'6�4FS^��=

e A-6�XZ7b4c8:9^S^XY4F9O8:9ONm��A'6>4$GWXZµFXZCDA'T½XY6Z§'i � 4F927�XZG�7�AJTW6�XZ��XY927õ4mµO8EX � Ac�@7b_OX�XZ³']ZXYTO7�8EAO9
Á@A �°� 8D7b_O8:9¦7�_OX"]ZA'9F7�XZ³'7$Ac��7b_OX"��7b6�VO]Z7bVW6�X"Ac�Ã7�_OX�XZ³O8E��7�8:9ON TW6�A2N'6�4FS¦= e _OX�È2XZ³<7�AOAFC�7b_OVO�
XZ³O7b6�4c]Z7���§�� 1 9F7�_OXZ��8D¿ZXZ�Y§"4F9OG®��A'6�SU4c7��¼A'9OC 1 7b_OX�8´92�RA'6�S¶4c7�8DA'9®7b_W4c7¦8D�·TWXY6H7�8:9OXY9F7k7�A+7b_OX
7b4c��Â@=-ij9k7b_OX�]Y4���X�Ac�MÈO4Yµc4W§��RA'6$XY4c]Z_�S^XZ7b_OAOG,§@A'VW6m7�AOAFC>XZ³'7b6�4c]Z7��Y§W7�_OX»9OXZ��7�XZG�C@F
P 0 CDA']ZÂ
��7b6�VO]Z7bVW6�XZ�Y§�8:9O]ZC:VOGW8:9ON�7b_OX^N'VW4F6�GWXZG 0 CEAO]ZÂ@§Æ7b_OXNKIGBC�K)MU]ZC:4FVO��XZ�Y§>4F9OG�7b_OX�Q�<*Ñ�G@=�=OP 0 CDAO]�Â�=
�Ó8D7b_O8:9+XY4c]Z_sAc�J7b_OXZ��X·��7b6�VO]Z7bVW6�XZ�Y§�È2XZ³¬GW8D�bTOC:4 1 �¼7b_OX·TW6�XZ]Z8D��Xk7 1 T½X¦Ac�ÀXZ³O]ZXYTO7�8DA'9O�¼7b_W4c7
S^8DN'_27J4F6�8D��X-�j6�A'S A'TWXY6�4c7�8DA'9O�Y§@4�CEAO9ON � 8D7b_¼7b_OX�T½AF����8 0 CDX�A'6H8EN28´9O�mAc�õXY4�]�_¶XZ³']ZXYTO7�8EAO9¦7 1 T½XF=
i��"4F9�XZ³O]ZXYTO7�8DA'9sA'6�8DNF8:9W4c7�XZ�£�j6�A'S 4·S^XZ7b_OAOGs]Y4cCDC�§�7b_OX<9W42S^X<A��B7�_OX<]ZC:4c���U4F9OG+S^XZ7b_OAOG
6�4c8D��8:9ON�7�_OX<XZ³O]ZXYTO7�8DA'9v426�X<8DGWXY927�8LË@XZG,=+i��À4F9�XZ³O]ZXYTO7�8DA'9+A'6H8EN28´9W4�7�XZ�£� 6�AOS²7�_OX 6�VW92ºj7�8´S»X
XY92µ'8:6�A'9WS»XY9F7Y§½7b_OX"`aVW4�CE8LË@XY6�>BÑ
a�<�FMLBÑBH�>�Ñ�C-8D�ÀVO��XZG,= e _O8D�J8:92�RA'6�SU4c7�8EAO9¼8E�"TOC:4c]ZXZG � 8E7�_O8´9k4
ÈFXZ³¼Ë@CDX�]ZAO6�6�XZ�bT½A'9OGW8:9ON<7�A¶7b_OX�4F9W4cC 1 ¿ZXZG·]ZC:4c���Y=

��XU]Y4F9�8DCDC´VO��7b6�4c7�X¦7�_O8E�£XZ³']ZXYTO7�8EAO9s��7b6�VO]Z7bVW6HX<VO��8:9ON�]ZAOGWXU�j6�A'S A'9OX¼Ac��7b_OX¼]ZA'92º
��7b6�VO]Z7�A'6��,A��a7b_OX�]ZC:4c���!V@GOa�G X�<cL XY:�<)=@>�?BA�C�D@A�C�E�C�F�>�G*H��j6�A'SÓ7�_OXMÈFn@(�¢F=:¢F=Êò d ;Mi�= â r 8DN'VW6�X$òW=:¢
�b_OA � �^7b_OX¼]ZA'GWX¼�RA'6£7b_OX¼]ZA'9O��7b6�VO]Z7�A'6]k r 8DN'VW6�X¦òW=Êðk�b_OA � �^7b_OX¼XZ³']ZXYTO7�8DA'9 ��7b6�VO]Z7�VW6�X<XZ³2º
7b6�4�]Z7�XZGÄ4c]Z]ZAO6�GW8:9ON¦7�A<7�_OX»TW6HA'TWAF��XZG·7�XZ]Z_W9O8D`aVOXF= G e _OX¡XZ³O7b6�4�]Z7�XZG·��7�6�VO]Z7bVW6�X^�b_OA � �-7b_W4c7
7b_OX£]ZA'GWXUTW6�XZ]ZXZGW8:9ON¦7b_OX£XZ³aTOCD8D]Z8D7ÉC�F
P 0 CDA']ZÂ·SU4 1 6�4c8D��X^4 E�>�K)A@F�<*C
P
\@W�K�>BD�CZ<]LBÑW§F4F9OG�7b_W4c7
7b_OX"]ZAOGWX�8:9O��8DGWX^7b_OX�C�F
P 0 CDAO]�Â¦S¶4 1 6�XZ�bVOCD7J8:9k4F93Z�?�\�W�K�>BD@C�<]LBÑ 0 XZ8:9ON·6�4c8D��XZG 021 7b_OX"]Y4cCDC

ã���åBë�æº÷�é,÷�å�ó�ésí�åBæ!çºè�é��
���������O�  ��2�.ò�î�ì7ê�ë�øM��î�÷���	Uõ�¡�õ)î���õ)øM��é��¢�!è�î�ì!ìºåBë�æº÷�é³÷�å�ó�éQ÷*õ)ôqø�é,ë�ìºé�óçºå�ó�é�çºé�æ£�Uî�ô�ésçºè�éhé�¤@÷�é�ê�çºî�åBô�ì7ê�å�ì¹ìºî�øM��	Uç¹è�æºå)ï!ôqø
	�çºè�é�¡�õ)æºî�åBë�ì¥��é�çºè�å@ó�ì��¦*ä�î��ë�æ¹ém �� §×î�ì¸õ×ìºî��UêM��î©¨�é�óª¡�î�é�ï�å)í�ç¹è�é!î�ô�í�åBæ��ÉõIçºî�å�ôªBé�ô�é�æ�õ)çºé�ó�øS	���é�¤0����ê�é�÷�î©¨�÷�õ����«	�ñ*í�åBæ�÷���õ)æ��î�ç�	�î�ôÉê�æºé�ì¹é�ô�çÈõ)ç¹î�å�ô ñ�çºè�é×í�ëM���0¬�ë�õ��Îî©¨�÷*õ)çºî�åBô�å)í��õ�¡�õQô�õ]�Ué�ì�ç¹è�õ)ç!î�ì!ë�ì¹ë�õ]����	�ìºè�å)ï!ôqï!õ)ì�æºé���å]¡�é�ó¢�
ðFð



7�AJLBD�>BÑ
®@D�D�>BÑ
X�A'6m7�AJLBD�>BÑ¡AO9·4F9ÉA 0OÅ XZ]Z7�Ac�M7 1 T½XU:�<)=�>@?BA�C�D�A@C�EBC�F�>@GIH@= e _OX�K�GBC�K)M¡]ZC:4FVO��X
8:9OGW8D]Y4c7�XZ�^7b_W4c7�4F9 1 Z�?O\�W�KI>BD�C�<]L�Ñ¼6�4c8D��XZG�G@VW6�8:9ON�7b_OX^XZ³OXZ]YVO7�8DA'9�A���7b_OXU]ZAOGWXU8:9�7b_OX�C�F
P
0 CDA']ZÂ·S¶4 1 6HXZ�bVOCD7"8´9�4%:�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD�C�<]L�Ñ 0 XZ8:9ON·6�4c8D��XZG,=³:�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD@C�<�L�Ñ
8D�À4»�bV 0 7 1 T½X"Ac�2Z�?O\�W�KI>BD�C�<]L�ÑW§27b_OX"XZ³']ZXYTO7�8EAO9¦GWXZ]ZC:4F6�XZG�8:9¦7b_OX"]ZAO9O��7b6�VO]Z7�AO6)bô�$��8DN'9W4c7bVW6HXF=
D@A
h�=�<BK�:�<Ä=�>�?BA�C@D�A�C�EBC@F�>�GIH_�EBC�FZ<�Ñ�Ð�Ñ�GIH�>:±>hML
L@=�>�GBÑ GBD�DJ>BÑ
X�`C@M�FMLON�ÏCZ�?�\�W�K�>BD@C�<]LBÑT E@>�K)A�F�<�C
P
²�GBÑJGBÐ�>BFÇÏ�>�K)A@F�<*C
Pb³LEOP�Ï)CJ>IH!XYÐ�>�C�E�>�K)A@F�<*C�P
²�GBÑ�G)Ð�>BF_�`�´<�Qµ_*Ï�>�K)A�F�<*CSPB¶·³ÇÑ�A�=�=¸` TÏ�>�KÄA�F�<*C
P�X�K)M�>�K�¹
º�F�<�C�>¢_�ÑJGÄH�>¸`»´^C@F
P TQ
XC³cÑJ>ONÇ:�<)=�>�¼�>�Ï�K)F�<�D�CMLBF:_�`»´<�Q:_�GBD�D�>BÑSX�`LBD�>�Ñ
®�D�D�>�Ñ
X:_�Ñ�G)H�>0`»´>�=�ÏI>LBD�>�Ñ:_�Ñ�GIH�>0`»´^ K�GBC�KÄM"_�Z�?O\�W�KI>BD�C�<]L�Ñ�>0` TC�M�FYLONÇÑ�>ONÇ:�<)=�>]¯°LBC�:ML�A�Ñ
X
\�W�K�>ID@C�<]LBÑ�_�Ñ�GIH�>»`»´^^

r 8DN'VW6�X^òW=:¢�Ý e _OX�hOAOVW6�]ZX¡Q$AOGWX-�RA'6$7b_OX�Q$AO9O��7b6�VO]Z7�AO6MA��;:�<)=�>@?BA�C�D�A@C�EBC�F�>@GIH

:Z<)=�>�?BA@C�D�A�C�E�C�F�>�GIH½_�EIC@F�<*Ñ�Ð±£hML
L@=B>�G�Ñ�`�C�M�FML�N�ÏCZ�?O\�W�KI>BD�C�<]L�ÑT E@>�K)A�F�<�C
P
\�W�KI>BD�C�<]L�Ñ~¾ºE�>�K)A�F�<�COP
²JGBÑ�G�Ð�>BF�XºK)M�>�K�¹Oº�FZ<*C�>0_�EBC�F�<�Ñ�Ð�`°´C@F
P TZ�?O\@W�K�>BD�CZ<]LBÑ~¾Y:Z<)=�>�?)A�C�D�A@C�EBC@F�>BG)H!X�LBD@>BÑ
®�D@D�>BÑSX:_�E)C�F�<*Ñ�Ð¸`»´Z�?O\@W�K�>BD�CZ<]LBÑ~¾Y:Z<)=�>�?)A�C�D�A@C�EBC@F�>BG)H!X�LBD@>BÑ:_�E�CBF�<�Ñ�Ð�`M´^ KIGBC�K)M%_3ZI?O\�W�K�>�D�C�<]LBÑ�` TC�M�FYLON�Ï�:�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD@C�<�L�Ñ�´^^
r 8DN'VW6�X¡ò½=Êð�Ý e _OX�hO7b6�VO]Z7�VW6�X"Ac�MK�³O]ZXYTO7�8DA'9O���RA'6$7�_OX�Q$A'9O��7b6�VO]Z7�A'6�Ac�!:Z<)=�>�?BA@C�D�A�C�E�C�F�>�GIH

e _O8D�¡4F9W4�C 1 ��8D�UTW6�Acµ'8DGWXZ�^7 � A VO��X��jVOC�ÂF8:9OGW�^Ac�$8´92�RA'6�S¶4c7�8DA'9�7�A�4¦��A���7 � 4F6�X£GWXZµFXZCLº
A'T½XY6>8´S¶TOCEXYS»XY9F7�8:9ON£A'6�SU4c8:927b4c8:9O8:9ON"7b_O8D�M]ZA'9O��7�6�VO]Z7�A'6Z= r 8:6���7Y§c7b_OX$GWXZµFXZCDA'TWXY6�]Y4F9£��XZX$7b_W4c7

ðFò



7b_OX"]ZA'9O��7b6�VO]Z7�A'6mSU4 1 ��8DN'9W4�CÃ4F9¦VW9O]Z_OXZ]�ÂcXZGÇE�>�K)A@F�<*C
P
\@W�K�>BD�CZ<�LBÑJ7b_W4�7�A'6�8DNF8:9W4c7�XZ�m�j6�A'S�4
K)M�>�K�¹
º�F�<�C�>£A'T½XY6�4c7�8DA'9:k,4¶]ZA'SUS^XY927"7�A¼7b_O8D�"X*°,XZ]Z7ÀSU4 1·0 X<4cGWGWXZG�7�A¼7b_OX^]ZA'9O��7b6�VO]Z7�A'6)bô�
_OXY4cGWXY6»��AO6U7b_OX�VO��X·A��À]ZCD8DXY9F7��Y=fhOXZ]ZA'9OG,§$7b_OX·GWXZµ2XZCEAOTWXY6¼]Y4F9®GWXZ7�XY6�S»8´9OXk7b_W4c7¼7b_OX·XZ³2º
]ZXYTO7�8DA'9O�"7b_W4�7ÀSU4 1·0 X<6�4c8D��XZG � 8D7b_O8:9�7b_OX£��]ZA'T½XUAc�M7b_OXqC�F
P 0 CDAO]�Â�4F6HX¡4c]Z7bVW4�CEC 1 Ac�M7 1 TWX
Z�?O\@W�K�>BD�CZ<]LBÑ"4F9OG 9OA27M��A'S»XÀS^AO6�X��bT½XZ]Z8´4�CE8D¿ZXZG��bV 0 7 1 TWXMkO7b_OVO�Y§2Ë�9OXY6xºjN'6�4c8:9OXZG·_W4F9OGWCD8:9ONUAc�
7b_OX^XZ³O]ZXYTO7�8DA'9�8D�¡9OAF7�T½AF����8 0 CDX<4F9OG��b_OA'VOCDG¬9OAF7 0 X<4�7�7�XYSUTO7�XZG,=£o�XZ8D7b_OXY6�Ac��7b_OXZ��X¡]Y4���XZ�
� A'VOCDG 0 X"GWXZ7�XZ]Z7b4 0 CDX 0 4c��XZG¦A'9¦429¼8´9O��TWXZ]Z7�8DA'9�A��Ã7b_OX�]ZAO9O��7b6�VO]Z7�AO6)bô�$��A'VW6�]ZX"]ZAOGWX¡4�CEAO9OXF=

e _OX�429W4cC 1 ��8D�>]Y4F9�4�CE��A 0 XY9OX�Ë@7M4$]ZCD8DXY927�Ac�a7�_OXM]ZA'9O��7�6�VO]Z7�A'6Z=>Q$A'9O��8DGWXY6Æ7b_OX�]ZAOGWXM�RA'6
7b_OX¿XML�E
L)H�>BC�M�<�Ñ�Ð"S^XZ7b_OAOG<8:9 r 8ENOVW6�XÀò½=ÊòW= e _O8D��]ZAOGWX � 8DCEC>TW4c����7b_OX-]Z_OXZ]�Â28:9ONUAc�Ã7b_OX"ÈO4Yµc4
]ZA'SUTO8DCDXY6U4c�^7b_OXY6HXU8D�<4·_W4F9OGWCDXY6£�RA'6�7b_OX<GWXZ]ZC:4F6HXZG+XZ³']ZXYTO7�8DA'9�§�Z�?O\@W�K�>BD�CZ<]LBÑW= d TWTOC 1 8:9ON
7b_OX¦XZ³O]ZXYTO7�8DA'9®XZ³'7�6�4c]Z7�8DA'9s7�XZ]Z_W9O8D`aVOXk7�A�7b_O8D�¼]ZA'GWX·6HXZ7bVW6�9O�¼7b_OX¦8:92��A'6�SU4c7�8DA'9s7b_W4�7U7b_OX
8:9Fµ2A']Y4c7�8EAO9�Ac�-7b_OX :�<)=�>�?�A�C�D�A�CJEBC�F�>�G)HU]ZA'9O��7b6�VO]Z7�A'6£S^8DN'_27»4�]Z7bVW4cCDC 1 6�XZ��VOCE7^8:9�7b_OX S»A'6�X
�bT½XZ]Z8´4�CE8D¿ZXZGÇ:�<)=�>�¯�LBC�:MLBA@Ñ
X
\�W�KI>BD�C�<�LBÑ-A'6�4F9¦VW9O]Z_OXZ]�Â�XZGËE�>�KÄA�F�<*C
PS\�W�K�>BD@C�<]LBÑW=

("9OA � 8:9ONv7b_OX�GWXZ7�4c8DCE��4 0 AOVO7·7b_OX�XZ³O]ZXYTO7�8DA'9O�kÁ@A � 8´9ON®A'VO7¦Ac�^7b_OX�]ZA'9O��7�6�VO]Z7�A'6
4cCDCDA � ��7b_OX"GWXZµFXZCDA'T½XY6�A��õ7b_OX"]ZCD8DXY927J]ZAOGWX�7�A^8:927b6�AOG@VO]ZX¡4cGWGW8D7�8DA'9W4cC>_W4F9OGWCD8´9ON�= r 8ENOVW6�X�òW=ôó
�b_OA � �¦4F9+XY9W_W429O]ZXZG°µFXY6���8DA'9 Ac��7b_OX3XYL�E
LIH�>�C�M�<*Ñ�Ð·]ZCD8DXY9F7k]ZA'GWXF= d _W4F9OGWCDXY6·_W4�� 0 XZXY9
8:9F7�6�A'G@VO]ZXZG^7�A-]Y4c7�]Z_�E�>�KÄA�F�<*C
PS\�W�K�>BD@C�<]LBÑW= e _O8D�M_W4F9OGWCDXY6 � 4F6�9O�,7b_OX$VO��XY6Æ7b_W4c7�TWXY6�S^8D����8EAO9
7�A¦S^AOGW8Ê� 1 7�_OX"Ë@CDXU8D��S^8D����8:9ON@= d _W429OGWCEXY6�8D��4cCD��A<8:927b6�AOG@VO]ZXZG�7�A¦TW6�Acµ'8DGWXU4¶�bTWXZ]Z8:4cCD8D¿ZXZG
XY6�6�AO6�S»XZ���b4cNFX-�RA'6$7�_OX"]Y4c��X � _OXY9k4q:�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD�C�<]L�Ñ-AO]Z]YVW6��Y=

e A+]ZAO92��A'6�S÷7�A+7�_OXÄ]ZAO9O��7b6�VO]Z7�AO6)bô�¼8´927�XY6x�j4c]ZXF§m8E7k8D�Ä4cCD��Av9OXZ]ZXZ����4F6 1 7�A¹TW6�AcµO8DGWX
4s_W4F9OGWCDXY6¼�RA'6EZ�?O\@W�K�>BD�CZ<]LBÑ�Ý¦7b_O8D�·_W4F9OGWCDXY6¼��XY6�µ2XZ�¦7�A¬TW6�AF7�XZ]Z7<7b_OX�]ZCD8DXY9F7¼�j6�A'S �jVO7bVW6�X
S^AOGW8LË@]Y4c7�8DA'9O��Ac�W7b_OX�]ZA'9O��7�6�VO]Z7�A'6Z§ � _O8D]Z_�SU4 1 6�XZ�bVOCD7Ã8:9�7b_OXM7b_W6HA � 8´9ONmAc�½429�i u XZ³']ZXYTO7�8EAO9
GW8Â°,XY6�XY9F7B� 6�AOS :�<Ä=�>�¯°LBCSQMLBA�Ñ
XS\�W�K�>BD�C�<]L�ÑW=

ðcó



D@A
h�=�<BK<aML�<�XCXML�E
LIH�>BC�M�<*Ñ@Ð:_qE�C�F�<*Ñ�ÐËD�:�<)=�>5`T C�F
P T:�<)=�>�?�A�C�D�A�CJEBC�F�>�G)HÇ=�?�A�C�D�A�CÀ³cÑ�>ONÇ:�<Ä=�>�?BA�C@D�A�C�EBC@F�>�GIH�_�D@:�<)=�>:±qC�F@A�>5`»´^ K�GBC�KÄM:_EZ�?O\@W�K�>BD�CZ<]LBÑÇ>5` TEOP�Ï)C�>)H!X�LBA�C�XYD�F�<*Ñ@C�=BÑ:_/Á�ÂJÑ�>BW�D�>�K)C�>OXÇ>�W�K�>BD�CZ<]LBÑ�X�ÁÀ`»´^^
r 8DN'VW6�X^òW=Êò�Ý d 9¦K�³W4FSUTOCDX�A���Q$AOGWX�9OAF7Jlm��8:9ON¼ÈFXZ³·ij92�RA'6�SU4�7�8DA'9

D@A
h�=�<BK<aML�<�XCXML�E
LIH�>BC�M�<*Ñ@Ð:_qE�C�F�<*Ñ�ÐËD�:�<)=�>5`T C@F
P T:�<)=@>�?BA�C�D@A�C�EBC�FJ>�GIHË=�?BA@C�D�A�CC³ÇÑ�>ONÇ:�<)=@>�?BA�C�D@A�C�EBC�FJ>�GIH�_UD�:�<)=@>:±�C�F�AJ>Ã`°´U
UbÄ GBFZ<]LBA�ÏÇÏ)C�FJ>�GIHHLBDJ>BF�GBC�<cLBÑ�Ï^ K�GBC�KÄM:_ E�>�K)A�FZ<*C
P
\�W�K�>BD�C�<cLIÑË>5` TEOP�ÏÄC�>IH!X�L�A�C�XYD�FZ<*Ñ�C�=)Ñ:_JÁ�¯°L�D�>BFBH <BÏ�Ï�<]L�Ñ�CMLbN�F�<*CJ> CYLdQZ<)=�>[Á3ÅÇD�:�<Ä=�>5`»´^ K�GBC�KÄM:_�:�<)=�>�¯�LBC�:MLBA@Ñ
X
\�W�KI>ID�CZ<]LIÑË>8` TEOP�ÏÄC�>IH!X�L�A�C�XYD�FZ<*Ñ�C�=)Ñ:_JÁ*:�<)=�>HÁ3ÅcD@:�<)=�>3ÅÆÁ
ÑML�CÇQYLBA�Ñ
X0Ád`»´^ K�GBC�KÄM:_*Z�?O\�W�KI>BD�C�<]L�Ñ�>Æ` TEOP�ÏÄC�>IH!X�L�A�C�XYD�FZ<*Ñ�C�=)Ñ:_JÁ�Â�Ñ�>BW@D�>�K)C�>�X�>BW�K�>BD�C�<cLBÑ0ÁC`»´^^
r 8DN'VW6HX¡òW=ôó�Ý d 9·K�³W4FSUTOCDX£Ac�õQ$AOGWX�3�4FÂ28:9ON<l���X"Ac�õÈ2XZ³·ij92�RA'6�SU4c7�8EAO9

KU² � ��� �|�f*,� � 
����M�>�Æ�À*,� �-�UµÈ{�.)�¡���$.Ò�B�����$��
������-�� "���

d ��GWXZ��]Y6�8 0 XZG�8:9¼7b_OXÀTW6HXZµ'8DA'VO�-��XZ]Z7�8DA'9�§OÈFXZ³¼8D�J4£7�A'A2CW�RA'6�XZ³'7b6�4c]Z7�8:9ON^XZ³']ZXYTO7�8DA'9É8:92��A'6�SU4�º
7�8DA'95� 6HA'S)È'4�µc4·��A'VW6�]ZX^Ë@CDXZ�Y=�i 7�8D�^XY9F7�8:6�XZC 1 GWXZµFXZCDA'TWXZG®8:9�È'4�µc4Ä429OG¬]ZA'S¶TW6�8D��XZ�UðFò�ûFûFû
CD8:9OXZ�JAc��]ZA'SUS»XY9F7�XZG¼È'4�µÌ4»��A'VW6�]ZX"]ZAOGWX"�bTW6�XY4cG¦AcµFXY6-¢Yò���]ZC:4c����XZ�J4F9OG¦8:927�XY6x�j4c]ZXZ�Y=Mi 7�]ZA'92º
��8D��7���A��@7 � A-]ZA'SUSU429OGOºjCE8:9OX"4FTWTOCD8D]Y4c7�8DA'9O��Ý!V�>BW�X�®�Ñ�G�=�P
e�>BF�P�A'6ÆÈFXZ³a[ §c7b_OX�SU4c8:9£��A'VW6�]ZX$]ZAOGWX
4F9W4cC 1 ¿ZXY6Z§W4F9OG V�>BW�XÈÏ)A
h�Ï)A�H�D�C�<]L�Ñ�X·®@Ñ�G�=OP�e�>BF�P�A'6>È'h d [Z§'4£_O8DN'_OXY6xºjA'6�GWXY6$4F9W4�C 1 ��8D�M7�A'AFC@VO��XZG
7�A<T½XY6x�RA'6�S|4F9W4�C 1 ��8D��A'9É7b_OX"8:92��AO6�SU4c7�8DA'9¼XZ³O7b6�4�]Z7�XZG 0F1 ÈFXZ³�=

e _OXÄ426�]�_O8D7�XZ]Z7�VW6�X·Ac�"ÈFXZ³®]ZA'9O��8D��7��¼Ac�-Ë@µFX·]ZA'S¶TWA'9OXY927���Ýk7b_OXÄ42TWTOCE8D]Y4c7�8EAO9Ó]ZA'92º
7b6�A2CECDXY6Z§�7b_OX<TW4F6���XY6Z§>7b_OX 4 0 ��7b6�4c]Z7"� 1 927b4c³�7b6�XZX�P d h e [Z§Æ7b_OXU7 1 T½X<� 1 ��7�XYS¦§�4F9OG¬7�_OXUÈFXZ³
CDA'4cGWXY6�P r 8ENOVW6�X¡òW=LöF[Z=

ðFö



Relationships

Creates

Knows about

Type System

Controller

ASTParser

Jex Loader

r 8DN'VW6�X�ò½=Êö�Ý e _OX�hO8:SUTOCD8LË@XZG d 6�]Z_O8E7�XZ]Z7bVW6�X"Ac��ÈFXZ³�=

Ü!·ÍÒ�·º¶ É ØM� # Á×Á7Öj�x�W{�~��x�,�ËÊ<�,�,~F�F� ÖºÖj���
e _OX·4FTWTOCD8D]Y4c7�8DA'9®]ZA'927b6�A2CECDXY6¶8D�U7b_OX·XY927b6 1 TWAF8:927<7�A�ÈFXZ³�=®iR7<TW6�AO]ZXZ����XZ�¼7b_OX¦]ZA'S¶SU4F9OGOº
CD8:9OX¹4F6HN'VWS^XY927��Y§�CDA'4�GW�·7b_OX�7 1 TWX�� 1 ��7�XYS P���XZ]Z7�8DA'9°òW=Êð½=ôó'[Z§�4F9OGpTW4F6���XZ�¦7b_OX�8:9WTWVO7kË@CDX
P���XZ]Z7�8EAO9¬òW=LðW=ÊðF[Z§ � _O8E]Z_+6�XZ7bVW6�9O�¡4�6�X��RXY6�XY9O]ZX<7�AÄ4k]ZA'6�6�XZ��TWA'9OGW8:9ON d h e P���XZ]Z7�8DA'9¬ò½=ÊðW=ÊòF[ =
iR7^7b_OXY9sTW4c����XZ�¡7�_OX<7 1 TWX¼� 1 ��7�XYS)7�Ak7b_OX d h e ]ZA'SUT½A'9OXY927Y§M4F9OG+6�XZ`WVOXZ��7��^7b_OX d h e 7�A
TWXY6 ��A'6�S�7b_OX"XZ³O]ZXYTO7�8DA'9�4F9W4cC 1 ��8E��=

e _OX"4FTWTOCD8E]Y4�7�8DA'9¦]ZA'927b6�A2CECDXY6�8D��8:SUTOCDXYS^XY927�XZG·4c��4£��7b4F9OG@4F6HGUÈ'4�µÌ4^TW6�AFNO6�4FSfXY927b6 1
TWA28´927Y§W7�_W4c7�8D�Y§@4^��7b4c7�8D]³H�G�<�Ñ^S^XZ7b_OAOG,=

Ü!·ÍÒ�·YÒ É ØM�[Ì£{��F}c�@�
e _OX<TW426���XY6-CDA'4cGW�^4F9OG¬TW4F6���XZ��4¦È'4�µÌ4¼��A'VW6�]ZX^Ë@CDX¼�bTWXZ]Z8LË@XZG+4c��8:9WTWVO7Y= e _OX<TW4F6���XY6"4cCD��A
]ZA'927b4c8:9O�·4c]Z7�8DA'9O�¦7�A 0 VO8ECDG 429 4 0 ��7b6�4c]Z7¼� 1 9F7�4c³v7b6HXZXÄ6�XYTW6�XZ��XY9F7b4�7�8DA'9®Ac�¡7b_OX�TW6�A2N'6�4FS

ðFø



4F9W4cC 1 ¿ZXZG P���XZ]Z7�8DA'9�òW=LðW=ÊòF[Z= e _OX<TW4F6���XY6 � 4c��]ZA'9O��7b6�VO]Z7�XZG¬VO��8´9ON�µFXY6H��8DA'9�ûW=Ã�2TW6�XF¢^Ac��7b_OX
È'4�µÌ4¼Q$A'S¶TO8ECDXY6"Q$AOSUTO8DCEXY6sÍSÎfP�È'4�µÌ42Q�Q�[³¬ÊðFùB�= e _OX£]YVW6�6�XY927J8:SUTOCDXYS^XY927b4c7�8EAO9·A��M7b_OX�7�AOAFC
�bVWTWT½A'6�7���7b_OX�È'4�µÌ4¼¢F=Lû-C´429ON'VW4cNFX���TWXZ]Z8LË@]Y4c7�8DA'9�§ � _O8E]Z_¶GWA'XZ��9OAF7�8´9O]ZC:VOGWX"7b_OXm�bVWTWTWA'6H7M�RA'6
8:9W9OXY6�]ZC:4c����XZ�À429OG¦8´9O8D7�8:4cCD8D¿ZXÌ6 0 CDA']ZÂF��¬:¢YðI =

Ü!·ÍÒ�·�Ü É ØM� #bÏ }Y~F�F{��O~��~ÐM�,~F{�À É �F���
e _OX d h e 8D� 0 VO8ECD7 0F1 TW4F6H��XY6J4�]Z7�8DA'9O�Y=Ji 7J]ZAO9F7b4�8´9O�-7b_OX£�jVW9O]Z7�8DA'9W4cCD8D7 1 7�A¼XZ³'7b6�4c]Z7�XZ³O]ZXYT2º
7�8DA'9É8´92�RA'6�S¶4c7�8DA'9¼�j6�A'S�7b_OX^6�XYTW6�XZ��XY927b4c7�8DA'9ÉAc��7b_OX¡TW6�A2N'6�4FS|429OGÄ7�AUNFXY9OXY6�4c7�X¡4^ÈFXZ³ÉË@CDX
]ZA'927b4c8:9O8:9ONU7b_O8D��8:92�RA'6�SU4c7�8EAO9�= d ÈFXZ³¶Ë@CDX"8E�-4¡9OAO6�SU4cC�7�XZ³'7�Ë@CDX"]ZA'927b4c8:9O8:9ON<4£GWXZ��]Y6�8:TO7�8DA'9
Ac��7b_OXUXZ³O]ZXYTO7�8DA'95Á@A � �RA'6�4cCDC�7b_OX<S^XZ7b_OAOGW�^Ac�B4É]ZC:4c���Y§Æ�RAFCDCEA � 8:9ON�7b_OXU7�XZ]�_W9O8D`WVOX·_O8ENO_2º
CD8DN'_F7�XZG¦8´9¼��XZ]Z7�8DA'9¦òW=:¢-4F9OG<8DCDC:VO��7b6�4�7�XZG·8:9 r 8DN'VW6�X"òW=ÊðW= d TWTWXY9OGW8D³ d ]ZA'927b4c8:9O�$7b_OXm��AO6�SU4cC
GWXZ��]Y6�8:TO7�8DA'9kAc�>ÈFXZ³¼Ë@CDXZ�Y=

r 6�AOS²7�_OX¦A'6�8DNF8:9W4cC�µFXY6H��8DA'9sAc�"7b_OX d h e ]Y6�XY4c7�XZG 021 7�_OX·TW4F6���XY6Z§�8E7¶7b4FÂcXZ�£�RA'VW6
��7�XYTO�m7�AUNFXY9OXY6�4�7�X�4^ÈFXZ³¶Ë@CDX�Ý

¢2=�v�����x ��z �����B�Ä{#�Z= e _OX d h e 6HXZ��AFCDµFXZ�^7b_OXU7 1 TWXUAc��XZµFXY6 1 XZ³WTW6�XZ����8EAO9�8:9s7b_OXU��A'VW6�]ZX
]ZA'GWXF= e _OXJ7 1 TWX"� 1 ��7�XYS 8E�-9OAF7�VO��XZG·4c7$7b_O8D��TW6�XZCD8´S»8´9W426 1 ��7�XYT�§ 0 XZ]Y42VO��X�7b_OX-7 1 T½XZ�
Ac�õTW6�AFNO6�4FS¾XZ³aTW6HXZ����8DA'9O�-]Y4F9·4cCDC 0 X�GWXY6�8DµFXZGÉ� 6HA'S¾GWXZ]ZC´426�XZG�7 1 TWXZ��=

ð½=q�7��z �Y~����ÂÊ©ÑS� � ��z �����B�Ä{#�Z= e _OX d h e TWXY6x�RA'6�S»�À4¶7�AF7b4�C,A'6�GWXY6�8:9ON¦Ac�M7�_OX¡S^XZ7b_OAOGW�"7�A
4F9W4cC 1 ¿ZX"8:9É7b_OXJ8:9WTWVO7-��A'VW6�]ZX"]ZAOGWX-Ë@CDXF= e _OX"A'6�GWXY6�8D� 0 4c��XZG¦A'9¼7�_OX"]Y4cCDCÃ_O8DXY6�4F6�]Z_ 1
� 8D7b_O8:9^7b_OX�S^XZ7b_OAOGW�MAc�,4�]ZC:4c���Y§F��A"7�_W4c7M4"S^XZ7b_OAOG/Ò+]Y4cCDCDXZG 021 4"S»XZ7b_OA'GEÓ � A'VOCDG
0 X<4F9W4�C 1 ¿ZXZG�Ë�6���7Y= e _OXU]YVW6�6HXY9F7£µFXY6���8DA'9kAc��ÈFXZ³�GWAOXZ�¡9OAF7"�bVWTWT½A'6�7£] 1 ]ZCDXZ��8:9�7b_OX
]Y4cCDC,N'6�4FTW_�=

ò½=.ÔZxI¨ ��z ���Î�B�){��Z=�K�µ2XY6 1 A'TWXY6�4c7�8DA'9+P�8R=ôXF=:§�A'TWXY6�4c7�A'6Z§�S^XZ7b_OAOG�]Y4cCDC:[-7b_W4c7-]Y4F9¦NFXY9OXY6�4c7�X
4F9+XZ³O]ZXYTO7�8DA'9®8D�¦XZ³a4FS»8´9OXZG,§"4F9OG®7b_OX�XZ³']ZXYTO7�8EAO9O�¦7b_W4c7U]Y4F9 0 XÄ7�_W6�A � 9 0F1 7b_W4c7

ðFù



A'TWXY6�4�7�8DA'9¦4F6�X�SU42TWTWXZG�7�A<4^G 1 9W4FS^8D]Y4cCDC 1 º 4cCDCEAO]Y4c7�XZG�G@4c7b4^��7�6�VO]Z7bVW6�X�6�XYTW6HXZ��XY9F7�8´9ON
7b_OX<XZ³O]ZXYTO7�8DA'9®_W4F9OGWCD8´9ONs]ZA'9O��7�6�VO]Z7��Y= I r A'6£XZµFXY6 1 S^XZ7b_OAOG+]Y4cCDC�§$4�7 1 TWX¦4F9W4cC 1 ��8E�
VO��8:9ON�7b_OX¼7 1 TWX¦� 1 ��7�XYS²]ZAOSUTWA'9OXY927·P���XZ]Z7�8DA'9+ò½=ÊðW=ôó'[�8D�»T½XY6x�RA'6�S^XZG+7�A�GWXZ7�XY6�S^8:9OX
4cCDC,Ac��7b_OX¡T½AF����8 0 CDX^8´S¶TOCEXYS»XY9F7b4�7�8DA'9O�"Ac��7b_OX¡S^XZ7�_OA'G 0 XZ8:9ON¦]Y4cCDCDXZG,= r A'6�4�CEC>Ac��7b_OX
8´S¶TOCEXYS»XY9F7b4�7�8DA'9O�¦8DGWXY9F7�8LË@XZG,§-7b_OXkÈFXZ³+CDA'4cGWXY6�P���XZ]Z7�8DA'9ÓòW=Êð½=ÊöF[£8D� VO��XZG®7�AsA 0 7b4c8:9
7b_OX<CD8D��7UA��JXZ³']ZXYTO7�8EAO9+7 1 T½XZ�^7b_W4c7^]Y4F9 0 X¦7b_W6�A � 9 021 7b_OX·S^XZ7b_OAOG,=�ij9s7�_OX¦]Y4c��X
Ac�õAOTWXY6�4c7�8EAO9O�"7b_W4c7J4F6HX 0 VO8DCD7�8:9k7b_OX�C:4F9ON'VW4�NFX P���VO]�_k4c�ÀS^VOCD7�8:TOCD8D]Y4c7�8DµFX¼A'TWXY6�4�7�A'6��
4F9OG·4F6�6�4 1 4c]Z]ZXZ����XZ�b[Z§W7b_OX"XZ³O]ZXYTO7�8DA'9O�-NFXY9OXY6�4c7�XZG·4F6�X 0 4c��XZG¦AO9¼7b_OX"È'4�µÌ4^C:4F9ONOVW4cNFX
�bTWXZ]Z8LË@]Y4c7�8DA'9O��¬:¢YðI = e _OX¦CD8D��7<A��JXY9FµO8:6�A'9WS^XY927�º 6�XZC:4c7�XZGvXZ³O]ZXYTO7�8DA'9O�UNFXY9OXY6�4�7�XZG 0F1
ÈFXZ³<]Y429 0 X���AOVW9OG¦8´9k4FTWTWXY9OGW8D³�IJ=

ó�=�ÕQx�z xB~����Y{���z �����}w�xÖÔZxI¨�Ìh��x)�Z= r 8´9W4�CEC 1 §�7b_OXUG@4c7�4¦��7b6�VO]Z7bVW6�X¦6�XYTW6�XZ��XY927�8:9ON�7b_OX<XZ³2º
]ZXYTO7�8DA'9¦8:92�RA'6�SU4c7�8EAO9¦8D� � 6�8D7�7�XY9¦7�AUÈFXZ³¼Ë@CDXZ�"]ZA'6�6�XZ��TWA'9OGW8:9ON¦7�AUXZµ2XY6 1 ]ZC:4c���J8:9k7b_OX
8´9WTWVO7-��A'VW6H]ZXF=

hO7�XYTO�^¢"7�A<ò¶]ZA'6�6�XZ��TWA'9OGk7�A<4^7b6�4Yµ2XY6��b4cC�Ac��7b_OX d h e § � _O8ECDXU��7�XYT¼ó<]ZAO6�6�XZ�bT½A'9OGW�
7�AU4£7b6�4�µFXY6���4cC@Ac�>7b_OX"XZ³']ZXYTO7�8EAO9¦G@4c7b4£��7�6�VO]Z7bVW6�XF= e _OX d h e � 4c� 0 VO8DCE7"VO��8:9ONU7b_OX"È2È e 6HXZX
TW6�XYTW6�AO]ZXZ����AO6$GW8D��7b6�8 0 VO7�XZG � 8D7b_¼È'4�µc4FQ�Q"=

Ü!·ÍÒ�·�á É ØM� É Ð7Á�� �¥ÐM}�~F� Ù
e _OX d h e 6HXZCE8DXZ�¦A'9s7�_OX¦7 1 TWXk� 1 ��7�XYSÇ7�A�6�XZ7�VW6�9v4�CD8D��7¼Ac��4cCDC�7 1 T½XZ�U7b_W4c7UAcµFXY6�6�8DGWX¦A'6
8:SUTOCDXYS^XY927�4<TW4F6H7�8D]YVOC´426JS^XZ7�_OA'G,=-KM9O�bVW6�8:9ON¦4cCDCõT½AF����8 0 CDXU7 1 TWXZ�"4F6�X�]ZAO9O��8DGWXY6�XZG�8´9k�bVO]Z_
4F9¼A'T½XY6�4c7�8DA'9 � A'VOCDG·6�XZ`WVO8´6HX�NFCDA 0 4cC,4F9W4�C 1 ��8D�-Ac�õ4cCDC�È'4�µÌ4^]ZC:4c����XZ�J6�XY4c]Z_W4 0 CDX�7�_W6�A'VON'_¶7b_OX
È'4�µÌ4É]ZC:4c���¡TW4�7b_�= e _O8D�U4FTWTW6�AO4c]�_�_W4c��7b_OX¶GW8E��4cGWµÌ4F927b4cN2XUAc� 0 XZ8:9ON�AcµFXY6�C 1 ]ZA'9O��XY6�µÌ4c7�8Eµ2X
0 XZ]Y42VO��X·VW9W6�XZC:4c7�XZG+]ZC:4c����XZ�»S¶4 1�0 X<]ZA'9O��8EGWXY6HXZG,= r A'6£XZ³W4FSUTOCDXF§�7b_OX¦S^XZ7b_OAOG CML�EBC�FZ<*Ñ�Ð

×��!è�é×é�¤�÷�é�ê�ç¹îÎåBôqçºå³çºè�î�ì�ìºçÈõIçºé���é�ô�ç�î�ì�çºè�õIç�é�¤@÷�é�ê�çºî�åBô�ì!ê�åBçºé�ô�ç¹î õ����«	³çºè�æºå)ï!ôÉõIì;õ,÷�åBô�ìºé�¬�ë�é�ô�÷�éå)í�çºè�é³î�ô�î�çºî�õ]��î�Ø�õ)ç¹î�å�ôUåIí�ìºç�õ)ç¹îÎ÷.¡�õ)æ¹î�õ)øM��é�ìsõ)æºé³ô�åBçh÷�å�ô�ì¹îÎó�é�æºé�ó�ø�é�÷�õIë�ìºé�î�ç×îÎìsô�åBçhõ��Îï!õ�	�ì7ê�å�ì¹ìºî�øM��éçºå�ì¹çÈõIçºî�÷�õ]����	�î�ó�é�ô�çºîÂíÙ	�ç¹è�ésê�æºåO�æ�õ]�§ê�åBîÎô�ç¹ì�ï!è�é�æºéöõ³÷���õIìºì!î�ì~¨�æºì¹ç���å@õIó�é�ó��
ð��



Ac��]ZC:4c����?Oh�V@>�K)C¼8E�£Ac�R7�XY9�6�XZGWX�Ë�9OXZG 021 4FTWTOCD8E]Y4�7�8DA'9s]ZC:4c����XZ�Y= e � A¦]ZC´4�����XZ�Y§ 0 A27b_�8:9�7b_OX
]ZC:4c����TW4c7�_ 0 VO7m� 6�AOS|7 � A<VW9W6�XZC:4c7�XZG�4FTWTOCD8D]Y4c7�8DA'9O��§ÃS^8DN'_27JXY4�]�_�6�XZGWX�Ë�9OXqCML�E�C�F�<*Ñ�Ða=�i���4
S^XZ7b_OAOG·8:9�4¶]ZC´4����"Ac��7b_OX£Ë�6���7J4FTWTOCD8D]Y4c7�8DA'9�SU4FÂcXZ�"4^]Y4cCDC�7�A�CML�EBC�FZ<*Ñ�ÐW§W8D7J8D��6�XY4���A'9W4 0 CDX
7�A·4c���bVWS^X^7b_W4c7"7b_OXUS^XZ7�_OA'GÇCML�EBC�FZ<*Ñ�ÐU8:SUTOCDXYS^XY927�XZG 0F1 7b_OXU��XZ]ZA'9OG�]ZC:4c��� � 8DCDC�9OAF7 0 X
8:9Fµ2A'ÂcXZG,= e AÄTW6�XZµ2XY9F7^7b_O8D�Y§ � X 6HXZ��7b6�8D]Z7�7�_OX 4F9W4�C 1 ��8D�^7�AÄ4É��XZ7�A��ÀTW4c]ZÂY4cNFXZ�£GWX�Ë�9OXZG 0F1
7b_OX·VO��XY6 = e _OXÄ9OAO6�SU4cC$È'4�µÌ4�S^XZ7b_OAOG+]ZA'92��AO6�SU4F9O]ZX·6�VOCDXZ�¦4F6�X¦7b42ÂcXY9s8:9F7�As4c]Z]ZA'VW927U8:9
XZ��7b4 0 CE8D�b_O8:9ON¦7b_OX�T½AF7�XY927�8:4cC,AcµFXY6�6H8EGW8:9ON¦6�XZC:4c7�8DA'9O�b_O8:TO� 0 XZ7 � XZXY9¦S^XZ7�_OA'GW�Y=

e _OXM7 1 TWX�� 1 ��7�XYSÓ8D��8:SUTOCDXYS^XY9F7�XZG»4��õ4�òÌºjCEXZµ2XZC@_W4c�b_"7�4 0 CDXF= e _O8D�M_W4c�b_�7b4 0 CDX�S¶4FTO�
TW4c]ZÂY4cN2XÄ9W4FS^XZ�¼7�A�]ZC:4c���·9W4FS^XZ�Y§$7�AsS^XZ7b_OAOGv��8DN'9W4c7�VW6�XZ�Y§$7�A¬4�CD8D��7¦Ac�"7 1 TWXZ�¦TWA2����8 0 C 1
8:SUTOCDXYS^XY927�8:9ON+7b_OXÄS^XZ7�_OA'GW�Y= q A'4�GW8´9ON+7�_OX¦7 1 TWXk� 1 ��7�XYSÇ]ZA'S¶TWA'9OXY927<8D�¼GWA'9OX·8:9 7 � A
��7�XYTO��= d Ë�6���7U��7�XYT CEAO4cGW� 4�CECm7b_OX·]ZC:4c����XZ�<Ac�¡4�CECm7b_OXÄTW4c]ZÂY4�NFXZ�<��TWXZ]Z8LË@XZGÓ8´9®7b_OXkG@4c7b4
��7b6�VO]Z7bVW6�XF= e _OX���XZ]ZAO9OG<��7�XYT^XZ��7b4 0 CD8D�b_OXZ��7�_OX�8:SUTOCDXYS^XY9F7�4c7�8DA'9¦6�XZC:4c7�8DA'9O��_O8´TO� 0 XZ7 � XZXY9U4cCDC
7b_OX�S^XZ7�_OA'GW�-8:9¦7b_OX"� 1 ��7�XYSÉ§aVO��8´9ON¼8:9F7�6�AF�bT½XZ]Z7�8DA'9¦7�A¶XZ³'7b6�4c]Z7$7 1 TWX^_O8DXY6�4F6�]Z_O8DXZ�Y=

Ü!·ÍÒ�·�Ú É ØM�ÇÛM��À%Ü-�,{�ÕM���
e A¡GWXZ7�XY6�S^8:9OXJ7�_OXÀ4c]Z7�VW4cC@XZ³O]ZXYTO7�8DA'9O��7b_W6HA � 9 0F1 4"È'4�µÌ4^S^XZ7�_OA'G¼]Y4cCDCR§W7b_OX d h e ]ZA'SUT½Acº
9OXY927�6�XZCD8DXZ��A'9^7�_OXJÈFXZ³¶CEAO4cGWXY6Z=�y"8DµFXY9¼4-�jVOCDC 1 `WVW4cCD8ÊË@XZG¦ÈO4Yµc4£7 1 TWX-9W4FS^XF§F7�_OXJÈFXZ³¶CEAO4cGWXY6
CDA']Y4�7�XZ�"7b_OX^ÈFXZ³¦Ë@CDXUGWXZ��]Y6�8 0 8´9ONk7b_W4c7-7 1 T½XF= e _OX d h e ]ZA'SUT½A'9OXY927"]Y4F9k7b_OXY9k`aVOXY6 1 7b_OX
ÈFXZ³UCDA'4�GWXY6M7�A¡6�XZ7bVW6�9^7b_OX-XZ³']ZXYTO7�8DA'9O�$7b_W4�7�S^8DN'_27�4F6H8E��X��j6�A'S¾4�S^XZ7b_OAOG¼]ZA'92��AO6�S^8:9ON�7�A^4
TW4F6�7�8E]YVOC:4F6"S»XZ7b_OA'Gk��8DN'9W4c7bVW6HX"�RA'6$7b_W4c7m7 1 TWXF= e _OX�ÈFXZ³¼Ë@CDXZ�-�RA'6J4»È'4�µÌ4¶7 1 TWX^4F6�X"��7�A'6�XZG
8:9U4-GW8:6�XZ]Z7�A'6 1 ��7b6�VO]Z7bVW6�X$7b_W4�7MTW4F6�4cCDCDXZCD��7�_OX�GW8:6�XZ]Z7�A'6 1 ��7b6�VO]Z7�VW6�X$Ac��7b_OXmÈ'4�µÌ4-��A'VW6H]ZXMË@CDXZ�Y=
iR7�8D�B9OXZ]ZXZ���b4F6 1 7�A^_W4Yµ2XB4�GW8Â°tXY6HXY9F7�GW8´6HXZ]Z7�A'6 1 ��7b6�VO]Z7bVW6�XB��A'6>È2XZ³^Ë@CDXZ� 0 XZ]Y4FVO��X-��A'S^Xm]ZC´4����
Ë@CDXZ�JS^8DN'_27J9OAF7 0 X"8:9 � 6H8E7�4 0 CDX"GW8´6HXZ]Z7�A'6�8DXZ�Y= e _OX"ÈFXZ³¶Ë@CDXZ��7b_OVO����XY6�µFX 0 A27b_U7�A»TW6HAÌµO8DGWX�4
µO8EX � Ac�M7b_OX"XZ³O]ZXYTO7�8DA'9k��7b6�VO]Z7bVW6�X"�RA'6$7�_OX¡VO��XY6Z§�4F9OGÄ4c�"4F9¼8:927�XY6�S^XZGW8:4c7�XU6�XYTW6HXZ��XY9F7�4c7�8DA'9
�RA'6$7b_OX"ÈFXZ³¦� 1 ��7�XYS¦=

ðF¤



e _OXMÈ2XZ³�CDA'4cGWXY6>8D��8:SUTOCDXYS^XY927�XZG<4c��4"TW4F6���XY6t�RA'6,È2XZ³-Ë@CEXZ��§FXY9W_W4F9O]ZXZG � 8E7�_¡4�]Z7�8DA'9O�
7�A·6�XZ]ZA2N'9O8D¿ZX<S^XZ7b_OAOG�SU4c7�]Z_O8:9ON·4c]Z]ZA'6�GW8:9ON·7�A¦7b_OX^]ZA'92��AO6�SU4F9O]ZXU6�VOCDXZ��A���È'4�µÌ4½§,4F9OG�7�A
XZ³O7b6�4c]Z7�VW9O]Y4FVON'_27-XZ³']ZXYTO7�8DA'9O��=

Ü!·ÍÒ�·ÙÝ Þ }Ì�x�!½ÃÛM��À
e A»VO��XJÈFXZ³�§@4£VO��XY6$S¡VO��7���TWXZ]Z8L� 1 4£CD8E��7�Ac�ÃTW4c]ZÂY4cNFXZ��§a4^TW4c7�_U7�A£��XY4F6�]Z_»��A'6�ÈFXZ³¶Ë@CEXZ��§@4F9OG
4^È'4�µc4U��AOVW6�]ZX"]ZA'GWX�Ë@CDXF= e _OX"CD8E��7"Ac��TW4�]�Â�4cNFXZ�J4F9OGk7b_OX�TW4c7b_ ��AO6MÈ2XZ³¼Ë@CEXZ��426�X"�bTWXZ]Z8LË@XZG
8:9¦4�6�XZ��A'VW6�]ZXmË@CEX�9W42S^XZG+X�<*Ñ�K�=�A
X�>O= e _OXmË�6���7$CD8´9OX"A��Ã7b_OX$Ë@CDX�S^VO��7 0 X�4"µc4cCD8EGkGW8:6�XZ]Z7�A'6 1
TWA28´927�8:9ONs7�A�7b_OX·6�AOAF7^Ac�"7b_OX¦ÈFXZ³sË@CDXÄ_O8DXY6�426�]�_ 1 = e _OX¦�bV 0 ��XZ`WVOXY9F7¼CD8:9OXZ�·4F6�X·4kCD8E��7<Ac�
TW4c]ZÂY4cN2XZ�J7�A^8:9O]ZC:VOGWXU8:9k7b_OX�7 1 TWX"� 1 ��7�XYS¦= e _OX£È'4�µÌ4^��AOVW6�]ZX"Ë@CDX�7�A<4F9W4cC 1 ¿ZX¡8D�-�bTWXZ]Z8LË@XZG
4c�J4»]ZA'SUSU4F9OGOºjCD8:9OXU4F6�N'VWS»XY9F7Y=

Q�VW6�6�XY927�C 1 §�7�_OX·ÈFXZ³®� 1 ��7�XYS 6HXZ`aVO8:6�XZ�¦7b_W4�7 4cCDC"9OXZ]ZXZ���b4F6 1 ÈFXZ³+Ë@CDXZ�·7�A¬4F9W4cC 1 ¿ZX
4���AOVW6�]ZX·]ZAOGWX¦Ë@CDX 0 X�4Yµc4c8DC:4 0 CDXF=°hO8´9O]ZX�4F9+429W4cC 1 ��8D� � 8DCDC-7�XY6�S^8:9W4c7�X·4 0 9OA'6�SU4cCDC 1 8L�¡4
�bVO]Z_�4¼ÈFXZ³ÉË@CEX¼8D��S^8D����8:9ON@§>7b_OXUVO��XY6"S^VO��7�SU42ÂcX^�bVW6�X^7b_W4c7�4cCDCM9OXZ]ZXZ����4F6 1 È2XZ³·Ë@CDXZ�^4F6�X
4�µÌ4c8DC:4 0 CDX 0 X���AO6�XJC:4FVW9O]Z_O8:9ON 429<4F9W4�C 1 ��8D�Y= r A'6�7b_O8D�J6�XY4c��A'9�§OÈFXZ³U�bVWTWT½A'6�7���7�_OXJ]ZA'S¶SU4F9OGOº
CD8:9OX<A'TO7�8EAO9ÀßOXW§�7b_W4c7 � 8ECDC���8:SUTOC 1 TW6HA'G@VO]ZX<4¼CD8D��7£Ac�B4cCDC�7b_OX¶ÈFXZ³kË@CEXZ�^9OXZ]ZXZ���b4F6 1 �RA'6-7b_OX
4F9W4cC 1 ��8D�JA��õ7b_OX"8:9WTWVO7mË@CDX��bT½XZ]Z8ÊË@XZG,=

Ü!·ÍÒ�·�à É ØM�®��á Ï }Sá×Ù\Á�~F�x�,� # �M{�Ö�ÐM}c�x} É ���¸Ö
ÈFXZ³^Ë@CDXZ��TW6�AcµO8EGWX-7 � AJGW8Â°,XY6�XY927BÂ28:9OGW�$Ac�,GWXZ7b4c8DCDXZG<8:92�RA'6�SU4c7�8EAO9U7�A�VO��XY6���Ý>7 1 T½XZ�MAc�,XZ³O]ZXYT2º
7�8DA'9O�"7b_W4�7"]Y4F9 0 X<6�4�8E��XZG,§Ã4F9OG�7b_OXUTW6�AFNO6�4FS���7b6�VO]Z7bVW6HXZ�"8´9�TOC´4�]ZXU7�A·_W4F9OGWCDXU7b_OXYSÉ= e A
SU4FÂ�X�X�¸<]Z8DXY9F7-VO��XJA��t7�_O8E�m8´92�RA'6�S¶4c7�8DA'9�§F8D7�8D�$��A'S»XZ7�8:S^XZ��9OXZ]ZXZ���b4F6 1 7�A¡6�XY4���A'9U4 0 A'VO7$7b_OX
8:9F7�XY6�4c]Z7�8DA'9 0 XZ7 � XZXY9�7�_OXM7 � A�7 1 TWXZ�>Ac�@8:92��AO6�SU4c7�8DA'9�= e _O8D��6�XZ`WVO8´6HXZ�MÂ'9OA � 8:9ON � _O8D]�_£7 1 T½XZ�
Ac�@XZ³O]ZXYTO7�8DA'9£]Y4F9 0 X$]Y4FVON'_27 021 � _O8D]Z_£7 1 TWXZ�>Ac�¸K�GBC�KÄM$]ZC:4FVO��XZ��=MI�XZ]Y4FVO��XMA��@�bV 0 �bVWSUTO7�8DA'9�§
7b_O8D�^8D�¡��A'S^XZ7�8:S^XZ�£GW8Ê¸¼]YVOCE7�§ 0 XZ]Y4FVO��X¦GWXZµFXZCDA'TWXY6��U_W4�µFXU7�AÄÂcXZXYT�8:9+S^8:9OGs7b_OXU]ZA'S¶TOCEXZ7�X

òFû



7 1 T½XU_O8EXY6�4F6�]Z_ 1 Ac�MXZ³O]ZXYTO7�8DA'9O�Y= r A'6mXZ³a42SUTOCDXF§ r 8ENOVW6�XUòW=Êø^�b_OA � �-ÈFXZ³k8´92�RA'6�S¶4c7�8DA'9¼�RA'6-4
D�F�<�Ñ�C^S^XZ7b_OAOG,= D
D@F�<*Ñ�C:_�`T C@F
PT V�GOaJG Xº=�GBÑ@Ð�X·¯�A�=@=OâML�<�Ñ�C�>BFS\BW�KI>BDBCZ<]LBÑ~¾ >BÑ
a�<�F
LBÑ�H�>BÑ�C�´V�GOaJG Xº=�GBÑ@Ð�Xº?BA�CJ?OQ
²�>*H°LBF
PS\BF�FYLBFã¾Í>BÑ
a�<�FMLBÑBH�>IÑ�C½´V�GOaJG X�<]L XlZ�?O\�W�KI>BD�C�<�LBÑ~¾Y:Z<*=�>]º�F�<�C�>BF�Xgä V
å :Z<*=�>]º�F�<�C�>BF:_�E)C�F�<�Ñ�Ð0`°´V�GOaJG X�<]L X :�<)=�>�¯�LBC�:ML)A�Ñ
X
\@W�K�>�D�C�<cLBÑ~¾Y:�<)=�>�}�>BGOXJ>BF�Xgä V
å :�<�=�>�}�>�G�XJ>BF:_ÈEBC�F�<*Ñ�Ð�`»´V�GOaJG X�<]L XlZ�?O\�W�KI>BD�C�<�LBÑ~¾�æ@AOQ
QJ>BF�>�XO}�>�G]X�>BF�X F�>�G�X
ç�<�Ñ�>¢_�`»´V�GOaJG X�<]L XlZ�?O\�W�KI>BD�C�<�LBÑ~¾�çZ<�Ñ�>]¯�AIHYh�>BFO}J>�GOX�>�F XYFJ>�GOX�ç�<*Ñ�>¢_c`»´^ KIGBC�K)M%_�V@GOa�G X�<cL X Z�?O\@W�K�>BD�CZ<�LBÑ�`T^^

r 8DN'VW6HX¡òW=Êø Ý d 9¦K�³W4FSUTOCDX£Ac�õÈ2XZ³·ij92�RA'6�SU4c7�8EAO9
D@F�<*Ñ�C:_�`T C@F
PT V�GOaJG Xº=�GBÑ@Ð�X·¯�A�=@=OâML�<�Ñ�C�>BFS\BW�KI>BDBCZ<]LBÑ ß å è Â
¯ V ®OÂYéOêMf èV�GOaJG Xº=�GBÑ@Ð�Xº?BA�CJ?OQ
²�>*H°LBF
PS\BF�FYLBF ß å è ÂS¯ V ®OÂMé�êMf èV�GOaJG X�<]L XlZ�?O\�W�KI>BD�C�<�LBÑ ß å V�GOaJG X�<]L XlZ�?O\�W�KI>BD�C�<]LBÑV�GOaJG X�<]L X :�<)=�>�¯�LBC�:ML)A�Ñ
X
\@W�K�>�D�C�<cLBÑ ß å V�GOa�G¸X�<]L X ZI?O\�W�K�>�D�C�<cLBÑ^ KIGBC�K)M%_�V@GOa�G X�<cL X Z�?O\@W�K�>BD�CZ<�LBÑ�`T^^

r 8ENOVW6�X¡òW=Lù�Ý e _OX�?$XZ�bVOCD7-Ac� d TWTOC 1 8:9ON¦È'h d 7�AU7b_OX�Q$AOGWX"Ac� r 8ENOVW6�X¡òW=Lø

�Ó8E7�_OA'VO7ÃÂO9OA � 8´9ON-_OA � 7b_OX�XZ³']ZXYTO7�8EAO9"7 1 T½XZ�Ã4FTWT½XY4F6�8:9ONJ8:9�7b_OX7C�F
P 0 CDAO]�Â"6�XZC:4c7�XM7�A
Z�?O\@W�K�>BD�CZ<]LBÑW§Z8D7�8D�M9OAF7õT½AF����8 0 CDX�7�A-8:92��XY6 � _W4c7>XZ³']ZXYTO7�8EAO9 � 8DCDCWNFXZ7Ã]Y42VON'_F7�= e A"_OXZC´T»GWXZµFXZCLº
A'T½XY6��ÃTWXY6 ��A'6�SÓ7b_O8D�Ã7�4c�bÂ�§ZÈFXZ³-8´9O]ZC:VOGWXZ�$4F9"4c]Z]ZXZ����AO6 1 7�A'AFCc]Y4cCDCDXZG�V�>�W�X�Ï)A
h�Ï)ABH�D�CZ<]LBÑ�XÙ®�Ñ�G�=�POe�>�FW§
A'6-È'h d =,ÈOh d 7�4FÂcXZ��4¼ÈFXZ³kË@CDX<4c�"8:9WTWVO7Y§�4F9OG¬TW6HA'G@VO]ZXZ�^4¦6�XZG@VO]ZXZG,§�4F9W9OAF7b4c7�XZGÄµ2XY6���8DA'9

ë)ä�å�æ�÷���õ)æºî�ç�	�î�ôqê�æºé�ìºé�ô�çÈõIçºî�å�ô�ñ�çºè�ésí�ëM���»¬@ë�õ]��î©¨�÷�õ)ç¹î�å�ôUåIí�åBæºî��î�ôUç�	�ê�ésô�õ]��é�ì�ï!õ)ì!æ¹é��Uå]¡Bé�ó��

òW¢



Ac��7b_OX"ÈFXZ³¼Ë@CDXF= e _OX"8:92��A'6�SU4c7�8DA'9¦TW6�AOG@VO]ZXZG 0F1 È'h d ]ZA'9O��8D��7��-Ac��§2��A'6BXZµFXY6 1¦0 CEAO]ZÂ@§@4»��XZ7
Ac�MVW9O8D`aVOX^XZ³O]ZXYTO7�8DA'9k7 1 TWXZ�UP � 8D7b_OAOVO7�A'6�8DNF8:9¦8:92�RA'6�SU4�7�8DA'9W[Z§@4F9OG�4F9¼8:9OGW8D]Y4c7�8DA'9�Ac� � _O8D]Z_
7 1 T½XJ8D��VO��XZG¦7�A£]Y4c7�]Z_U8D7Y=�i��Ã7b_OX-XZ³O]ZXYTO7�8DA'9¼8D�B9OA27�]Y42VON'_F7 0F1 4F9 1 KIGBC�K)M"]ZC:4FVO��X�4c7�7�4c]�_OXZG
7�A¼7b_OX�7�6 1·0 CDA']ZÂ@§�7�_OX�XZ³O]ZXYTO7�8DA'9�7 1 T½X�8D�"��8:SUTOC 1 8DGWXY927�8LË@XZG¹4�� ÅbVW9O]Y42VON'_F7�Æ@= r 8DN'VW6�XUòW=Êù
NF8DµFXZ��7�_OX"È'h d 8:92�RA'6�SU4�7�8DA'9¼]ZA'6�6�XZ��TWA'9OGW8:9ON¼7�A^7b_OX"ÈFXZ³¼8´92�RA'6�S¶4c7�8DA'9¼Ac� r 8DN'VW6�X�òW=Êø½=õi 7$8E�
9OA � ]ZCDXY4F6-7�_W4c7ª¯�A�=@=OâML�<*Ñ@C�>BF
\�W�K�>BD�C�<�LBÑ�4F9OGÇ?BA@C�?OQ
²�>)H°LBF
P
\@F�FMLBF�6�XYSU4c8:9�VW9O]Y4FVON'_27Y§�4F9OG
7b_W4c7 0 A27b_WZ�?O\@W�K�>BD�CZ<]LBÑU4F9OG�:�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD@C�<]L�Ñ^4F6�X^]Y4FVON'_27 021 7b_OXNK�GBC�K)MU]ZC:4FVO��X
GWXZ]ZC:4F6�8:9ON¦7b_OX"7 1 TWX/Z�?O\�W�KI>BD�C�<]L�ÑW= u �M]ZA'VW6���XF§W7�_O8E�-8D�À4»7b6�8Dµ'8:4cC>XZ³W4FSUTOCDXMk@8:9É]Y4c��XZ� � _OXY6�X
C�F
P 0 CDA']ZÂ2��]ZA'927b4c8:9<9OVWS^XY6�AOVO��XZ³O]ZXYTO7�8DA'9É7 1 TWXZ��4F9OG·_W4�µFX"S^A'6HXJ7b_W429UA'9OX�K�GBC�K)M"]ZC:4FVO��XF§
È'h d N'6HXY4c7�C 1 ��8´S¶TOCE8LË@XZ�"7b_OX£7b4c�bÂ»Ac�õ8:92�RXY6�6�8:9ON¼XZ³']ZXYTO7�8DA'9 Á@A � =

�°_OXY9·È2XZ³·Ë@CDXZ�£]ZA'9F7�4c8:9�9OXZ��7�XZG�7b6 1�0 CDA']ZÂF��§Ã4F9k8:SUTWAO6�7b4F927"8D���bVOXU7�A¼]ZA'9O��8DGWXY6�8E�
� _OXZ7b_OXY6-7�A·SU4FÂcX^4¼NFCDA 0 4cC�A'6mCDA']Y4cC$4F9W4cC 1 ��8D�"Ac��7b_OX^XZ³O]ZXYTO7�8DA'9O��XZ��]Y4FTO8:9ONÄ4NC�F
P 0 CDAO]�Â�=
ij9¶7b_OX���7b6�8D]Z7�C 1 CEAO]Y4cC�µ'8DX � §OXZ³O]ZXYTO7�8DA'9O�$XZ��]Y4FTO8:9ONU4F9^8:9W9OXY6×C@F
P 0 CDAO]�Â^4F6�X-9OAF7�TW6�AOTW4cN'4c7�XZG
7�A¼7b_OX^A'VO7�XY6,C�FSP 0 CEAO]ZÂ@=�ix9�7b_OX^NFCDA 0 4cC>µO8EX � §�7b_OXZ��X^XZ³']ZXYTO7�8EAO9O�¡4F6�X^TW6�A'TW4cNO4c7�XZG,="I�AF7b_
µO8EX � �J4F6�X"�bVWTWT½A'6�7�XZG 021 È'h d = e _OX�GWX��j4FVOCD7�8D�J7�_OXJCDAO]Y4cCÃµO8DX � §@4F9OG¦7�_OX"NFCDA 0 4cC�µ'8DX � ]Y4F9
0 X£��XZCDXZ]Z7�XZGÄVO��8´9ON¼7b_OX�ß�D�FMLBD�G�Ð�GBC�>-]ZA'SUSU429OGOºjCE8:9OXU4F6�NOVWS^XY9F7�=

È'h d 8D�-8:SUTOCDXYS^XY9F7�XZG¬4c�"4UÈFXZ³�TW4F6���XY6 � 8D7b_�4c]Z7�8DA'9O�Y= q 8:ÂcX^7b_OX�ÈFXZ³kCDA'4cGWXY6Z§�È'h d
TW4F6���XZ�À4¶ÈFXZ³¦Ë@CDXU4F9OG���7�AO6�XZ��7b_OX^8:92��AO6�SU4c7�8DA'9É8:9Ä4¶G 1 9W4FS^8D]U��7b6�VO]Z7bVW6�XF= e _OX���7b6�VO]Z7bVW6�X
8D�J7�_OXY9 � 6�8D7�7�XY9¼7�A¼4£Ë@CDX¡4c]Z]ZA'6HGW8´9ON¼7�A^7b_OX£]�_OAF8D]ZX£Ac�õµO8DX � GWXZ7�XY6�S»8´9OXZG 021 7�_OX�VO��XY6Z=

òFð



� ���f� �N¡c¢ ì

í ¯ 4 0 _ ¯ « 0 Ï 6 «%� Ñ � Ñ�� ¨ � � ÓÎ ¯ ±î�

d ��S^XY9F7�8EAO9OXZG¬8:9�7b_OX¶8´927b6�AOG@VO]Z7�8DA'9�§Æ7b_OX<_ 1 T½AF7b_OXZ��8D��A���7b_O8D��7�_OXZ��8D��8D��7b_W4�7"7�A·TW6�AOG@VO]ZX
`WVW4cCD8E7 1 ]ZAOGWXF§'GWXZµ2XZCEAOTWXY6���9OXZXZGU7�A�_W4�µFX�4c]Z]ZXZ���M7�A�S^AO6�X�]ZA'SUTOCDXZ7�X-4F9OG<TW6�XZ]Z8D��X-XZ³']ZXYTO7�8EAO9
Á@A � 8:92��AO6�SU4c7�8DA'9 7b_W4F9 � _W4c7U7 1 TO8E]Y4�CJXZ³O]ZXYTO7�8DA'9®8:9F7�XY6 � 4c]ZXZ�¼]Y4F9+TW6�AcµO8DGWXÄ7�_OXYS¦= e _O8E�
8:9O8D7�8:4cC�_ 1 T½AF7b_OXZ��8D�"]Y4F9 0 X¡��XYTW4F6�4c7�XZGk8:9F7�A¦7 � AU]ZC:4FVO��XZ�BÝJï¹��ðU8´9�TW6�4�]Z7�8D]ZXF§ÃTW6�AFNO6�4FSUS^8:9ON
C:4F9ON'VW4cN2XZ��]Y429W9OAF7�TW6�Acµ'8DGWX-]ZA'SUTOCDXZ7�X"XZ³O]ZXYTO7�8DA'9¶Á@A � 8:92��AO6�SU4c7�8DA'9�§W4F9OG[ï��£ð"8´92�RA'6�S¶4c7�8DA'9
4 0 A'VO7Ã7�_OX�Á@A � Ac�@XZ³O]ZXYTO7�8DA'9O��8D�õ9OXZ]ZXZ���b4F6 1 7�A 0 VO8DCDG<6�A 0 VO��7>TW6�AFN'6�42S^�Y= e _OX�Ë�6���7>]ZC:4FVO��X�8E�
0 4c��XZG^A'9£4���VW6�µFX 1 Ac�@TW6�AFN'6�4FSUS^8:9ON-C´429ON'VW4cNFXZ�>�bVWTWTWAO6�7�8:9ON"XZ³']ZXYTO7�8EAO9¡_W429OGWCE8:9ON¦P���XZX$��XZ]�º
7�8DA'9Uð½=:¢Y[Z§ � _O8DCDX"7b_OX���XZ]ZA'9OG<]ZC:4FVO��XJ8D� 0 4���XZG<AO9^A 0 ��XY6�µc4c7�8DA'9O�$SU4cGWX � _O8DCDX�TW6�AFNO6�4FSUS^8:9ON
8:9�È'4�µÌ4½=U;�4F6�7�8D]YVOC:4F6�C 1 8:9�7b_OX^8:9O8D7�8:4cC$]ZA'9O��7b6�VO]Z7�8DA'9�Ac��4¦S^XZ7b_OAOG,§,8D7�8D��A���7�XY9k7�XYS¶TO7�8:9ON@§
�RA'6$XZ³WTWXZGW8DXY9O] 1 §�7�A^8:9O��XY6�7"4NK�G�C�K)M�]ZC:4FVO��X�7b_W4c7 � 8DCDC>��8:SUTOC 1 _W4F9OGWCDX¡4�CECÆXZ³']ZXYTO7�8DA'9É7 1 T½XZ�Y=
d GWXZµFXZCDA'T½XY6�S^8DN'_27J]Z_OAOAF��X�7�_O8E�"]ZAOVW6���X�A���4c]Z7�8DA'9�9OAF7"4c�J7�_OX¡6�XZ�bVOCD7"Ac��9OXZN2CE8DNFXY9O]ZXF§ 0 VO7
6�4c7�_OXY6 0 XZ]Y42VO��XJA��Æ4�C:4c]�Â£Ac�Ã4c]Z]ZXZ����7�A"8´92�RA'6�S¶4c7�8DA'9¶7b_W4c7M4cCDCDA � ��4F9U4FTWTW6�AOTW6�8:4c7�X�GWXZ]Z8D��8DA'9
7�A 0 XUSU4cGWXF= d �"4F9ÉXZ³a4FS¶TOCEXF§,4¶GWXZµFXZCDA'T½XY6�SU4 1 9OAF7À_W4�µFX£�bVO8D7b4 0 CDXU8:92�RA'6�SU4c7�8EAO9·4 0 A'VO7
7b_OX�6�XZ]ZAcµFXY6 1 TWAF����8 0 CEX���AO6�4^TW4F6H7�8D]YVOC´426�ÂF8:9OGkAc�ÃXZ³O]ZXYTO7�8DA'9¦8:9¼7b_OX�4 0 ��XY9O]ZX"Ac�õÂO9OA � CEXZGWN2X
4 0 A'VO7U7b_OX�4FTWTOCD8E]Y4�7�8DA'9Ó4c�<4 � _OA2CEXF=Óij927b6�AOG@VO]Z8:9ON+7b_OXZ��X¦NFXY9OXY6�4cCD8E¿ZXZG°_W4F9OGWCDXY6��¦]Y42VO��XZ�

òFò



XZ³O]ZXYTO7�8DA'9O�J7�A 0 X"]Y4FVONO_F7�7�_W6�A'VON'_¼�bV 0 ��VWSUTO7�8DA'9�= d CD7b_OA'VON'_É�bVO]�_É�b_OA'6�7Hºj]YVO7��$�b_OA'VOCDG 0 X
6�X�Ë�9OXZG�4c��GWXZµFXZCDA'TWS^XY927"TW6�A']ZXZXZGW��§W��A'S^X"AO]Z]YVW6�6�XY9O]ZXZ��S¶4 1 XZµÌ4cGWX£GWXZ7�XZ]Z7�8DA'9�=

e A¶µÌ4cCD8DG@4c7�X^S 1 8:9O8D7�8:4cCõ_ 1 TWAF7b_OXZ��8E��§�i � 4���8:927�XY6�XZ��7�XZG·8:9¦GWXZ7�XY6�S^8:9O8´9ON·_OA � Ac�R7�XY9
]Y4c��XZ�¼Ac�"XZ³']ZXYTO7�8EAO9v��V 0 �bVWSUTO7�8DA'9®4F9OG VW9O]Y4FVONO_F7¼XZ³']ZXYTO7�8EAO9O�¦A']Z]YVW6¶8:9v6�XZCDXY4c��XZGÓ]ZAOGWXF§
4F9OG¦8:9k`aVW429F7�8L� 1 8:9ON¦_OA � � XZCDC>È'4�µÌ4£�RA'6�SU4�CEC 1 GWXZ��]Y6�8 0 XZ�"7�_OX"Á@A � Ac�ÃXZ³O]ZXYTO7�8DA'9O��4c]Y6HAF����4
S^XZ7b_OAOG¸bô� 0 A'VW9OG@4F6 1 P�]ZC´42VO��XË�O[Z=¦i � 4c��4�CE��A·8:9F7�XY6�XZ��7�XZGs8:9�GWXZ7�XY6�S^8:9O8´9ON�_OA � ÂO9OA � 8:9ON
4 0 A'VO7J7�_OX"Á@A � A��õXZ³O]ZXYTO7�8DA'9O�"]ZA'VOCDG��bVONFNFXZ��7 � 4 1 �m8´9 � _O8D]�_�TW6�A2N'6�4FS^�m]ZA'VOCDG 0 XUSU4cGWX
S^A'6HX�6�A 0 VO��7¡P�]ZC´42VO��X �Y[ =

e _OXMC:4c��7,]�_W42TO7�XY6ÃTW6HXZ��XY9F7�XZG¡4F9£4FTWTW6�A'4c]Z_-7�A"TW6�Acµ'8DGWX�8´92�RA'6�S¶4c7�8DA'9�4 0 A'VO7>7b_OX>Á@A �
Ac��XZ³']ZXYTO7�8DA'9O��§'4F9OG<4-7�A'AFCR§2ÈFXZ³�§28:SUTOCDXYS^XY9F7�8´9ON^7b_OX�4FTWTW6HA'4c]Z_�= e _O8E��]�_W42TO7�XY6�VO��XZ��6HXZ�bVOCD7��
A 0 7b4�8´9OXZGk�j6�A'S 4FTWTOC 1 8:9ONkÈFXZ³·7�A¼GWXYS^A'9O��7b6�4c7�X£7b_OX¡6HXZCEXZµc4F9O]ZXUAc�M7�_OX¡8:9O8D7�8:4cC$_ 1 TWAF7�_OXZ��8D�Y§
4F9OGU7�_OX�]ZAO9F7b6H8 0 VO7�8EAO9^Ac��7�_OXJ4FTWTW6�A'4�]�_£7�A"TW6�Acµ'8DGW8:9ON^8:92��A'6�SU4c7�8DA'9^4 0 A'VO7�XZ³']ZXYTO7�8EAO9^Á@A � =
hOXZ]Z7�8DA'9 ó@=:¢UGWXZ��]Y6�8 0 XZ�¦7b_OX¼]ZA'GWXk7b_W4c7 � 4c�U4F9W4cC 1 ¿ZXZG � 8D7b_sÈFXZ³v4F9OGs7b_OX¦]ZA'9OGW8D7�8DA'9O�¼8:9
� _O8D]Z_·7�_OX�4F9W4cC 1 ��8E� � 4c�-TWXY6x�RA'6�S^XZG,=$hOXZ]Z7�8DA'9O�"ó@=LðU4F9OG·ó�=Êò^TW6�Acµ'8DGWXU4F6�N'VWS»XY9F7��mGWXYS^A'92º
��7b6�4c7�8:9ONU7b_W4c7�§W8:9·TW6�4c]Z7�8E]ZXF§�È'4�µÌ4»]Y4F9W9OAF7"TW6�Acµ'8DGWX�]ZAOSUTOCDXZ7�X¡4F9OG�TW6�XZ]Z8D��X^XZ³']ZXYTO7�8EAO9¼Á@A �
8:92��AO6�SU4c7�8DA'9�=�hOXZ]Z7�8DA'9£ó@=üó�8D�M4�`WVW4cCD8D7b4c7�8DµFX�4F9W4cC 1 ��8D��Ac�@7b_OX�6�XZ�bVOCD7��>A 0 7b4�8´9OXZG � 8D7b_£ÈFXZ³^4F9OG
GW8D��]YVO����XZ�"_OA � 8:92��AO6�SU4c7�8DA'9¦4 0 A'VO7�7�_OX-Á@A � Ac��XZ³O]ZXYTO7�8DA'9O�J8D�J9OXZ]ZXZ���b4F6 1 7�A 0 VO8DCEG�6�A 0 VO��7
TW6�AFNO6�4FS^�Y= r 8:9W4cCDC 1 §@��XZ]Z7�8DA'9¦ó@=Lö���VWSUSU4F6�8D¿ZXZ�-7b_OX"]ZA'9O]ZC:VO��8DA'9O�"Ac��7b_OX"XZ³WTWXY6�8:S^XY927��Y=

nq²�± o ��� � ��µ^�J���-m�

e AÄ8:92µFXZ��7�8DN'4�7�X¦7b_OX¼µÌ4F6�8DA'VO�»� 4c]Z7�A'6��US^XY927�8DA'9OXZG+8:9s7b_OX·TW6�XZµO8EAOVO�U��XZ]Z7�8DA'9�§$4kµÌ4F6�8DXZ7 1 Ac�
��A'VW6H]ZX"]ZA'GWX � 4��B429W4cC 1 ¿ZXZG�VO��8:9ON¼ÈFXZ³�Ý

t È e 426Z§W4^]ZA'SUSU429OGOºjCE8:9OXUVO7�8DCD8D7 1 ��AO6M7�_OX"XZ³'7b6�4c]Z7�8DA'9¼Ac�!C�G�F£Ë@CDXZ��k â
ã���õ)÷�ð�õ]Bé Ñ�>BC�Xga�C�<BK�X C�GBF ñ�ó�é�¡Bé���å�ê�é�óÇø
	*�°���%õ)æº÷�å�ô�î7õIô�óËõ�¡�õIî«��õIøM��é³í�æºåO� ç¹è�é/�sî�õ)ô�ç.�@õ�¡�õ��æºé�éBñ M�C�C@D~¾ U
U NSN
N�XYÐ�V�C�X�LBF�Ð �

òcó



t d y£oJlp6�XZN'VOC:4F6$XZ³WTW6�XZ����8EAO9·TW4c]ZÂY4cN2XMk G
t 7b_OXÉV�GOa�G¸XYA�C�<)=¸X Ä >�K)CYLBF^4F9OGÇV@GOa�G X�<cL XY:�<)=@>�?BA�C�D�A�C�E�C�F�>@GIH�]ZC:4c����XZ�"�j6�A'S�7b_OX¡hWVW9 Í
Î
È'4�µÌ4^n"XZµFXZCDA'TWS»XY9F7�(-8D7-µFXY6���8DA'9¼È2n@(|¢F=:¢2=Êò0k

t 4^]ZA'SUSU429OGOºjCE8:9OX^6�VOCDX¡TW4F6���XY6]k I
t ��A'VW6ÉG@4c7b4 0 4���X¹429OG 9OXZ7 � A'6�Â28:9ON TW4�]�Â�4cNFXZ�k� 6HA'S 7b_OX d 7�C:4c� � X 0 ]ZA'VW6���X¬��XY6HµFXY6
TW6�A Å XZ]Z7�¬:¢��IÈÝ!A�Ï�>BF�¼�GBC�GOhJG�Ï�>O§�A�ÏI>BFO¼�GBCJGO§�A�Ï�>BF
²�G�Ñ�GBÐ�>BFa§O4F9OG�A�Ï�>�F»Z)Ñ
QML V LBÑ�C�G�<*Ñ�>BF�ÏMk

t 7b_OX"]ZA'GWX£Ac�ÃÈFXZ³¦8D7���XZCÊ��= D
e AFNFXZ7b_OXY6Z§�7b_OXZ��XMTW4�]�Â�4cNFXZ�>]ZA'SUTW6�8D��X$6�A'VON'_OC 1 òFð�ûFû2û$]ZA'SUS^XY927�XZG"CD8:9OXZ��Ac�W]ZA'GWXF§c8:9O]ZC:VOGW8:9ON
8:9WTWVO7�¦cA'VO7�TWVO7Y§@9OXZ7 � A'6�Â28´9ON�§@4F9OG·TW4F6���8´9ON¼A'T½XY6�4c7�8DA'9O�Y=

e A·T½XY6x�RA'6�S)4F9�429W4cC 1 ��8D�£A'9�4¦��A'VW6H]ZX�Ë@CDXF§>ÈFXZ³�6�XZ`WVO8:6�XZ�¡4¼ÈFXZ³�8:92�RA'6�SU4c7�8EAO9kË@CDX
]ZA'6�6HXZ�bTWA'9OGW8:9ONU7�A¡XZµ2XY6 1 ]ZC:4c���B6HX���XY6�XY9O]ZXZGk8:9¼7b_OX"��A'VW6�]ZXmË@CDXF§�429OG<7�AU4cCDC��bV 0 ]ZC´4�����XZ�-8´9OGW8Lº
]Y4c7�XZG 021 7b_OX"ÈFXZ³¦7 1 T½X"� 1 ��7�XYS²P���XZX"��XZ]Z7�8DA'9O�"òW=ÊðW=Êò£4F9OGÄò½=ÊðW=ôó'[ = e _OXZ��X"È2XZ³¼Ë@CEXZ�-]ZA'927b4c8:9
8:92��AO6�SU4c7�8DA'9�4 0 A'VO7"7b_OXUXZ³O]ZXYTO7�8DA'9O�^TWAF7�XY927�8:4cCDC 1 6�4c8D��XZG 021 7b_OX^µc4F6�8DA'VO�¡S»XZ7b_OA'GW�"]Y4�CECDXZG
021 7�_OXU]ZA'GWX 0 XZ8:9ON�4F9W4cC 1 ¿ZXZG,= e _O8D�£8´S¶TOCE8DXZ�U7�_W4c7"ÈFXZ³kË@CDXZ���RA'6"S^A2��7"Ac��7b_OX^ÈFn@( d ;�i
0 XU4�µÌ4�8EC:4 0 CDXF=^hO8:9O]ZX T½XY6x��AO6�S^8:9ON¦ÈFXZ³Ä429W4cC 1 ��XZ�"AO9·7�_OX 0 VOC:ÂkAc�M7b_OX^ÈFn@(¾]ZC:4c���"CD8 0 6�4F6�8DXZ�
� A'VOCDG¬9OAF7�_W4�µFX 0 XZXY9�4¼]ZAF��7"X*°,XZ]Z7�8DµFXUS^XY4c�bVW6HX<4c7-7b_O8D����7b4�NFX^Ac��7b_OX^XZ³WTWXY6�8:S^XY927b4c7�8EAO9
� 8D7b_¶ÈFXZ³�§@i>GWXZ]Z8DGWXZGÄ9OAF7$TWXY6x�RA'6�S¾7b_OX-ÈFXZ³¦4F9W4cC 1 ��8E�$A'9¶7b_OX-]ZC:4c����XZ��]ZAOSUTW6�8D��8:9ONU7b_OX-ÈFn@(
d ;MiJP�XZ³']ZXYTO7$�RA'6�7b_OX"7 � A¡S^XY927�8DA'9OXZG¦8:9¦7�_OXJCD8D��7"4 0 AcµFXY[Z=�ix9O��7�XY4cG,§@4£ÈFXZ³¶Ë@CDX"�RA'6�XY4c]Z_UAc�
7b_OX�6�XZCDXZµc4F9F7 d ;Mi�]ZC:4c����XZ� � 4c�$NFXY9OXY6�4c7�XZGÄVO��8´9ON¼4^��]Y6�8:TO7-7b_W4c7$XZ³'7�6�4c]Z7���7�_OX"8´92�RA'6�S¶4c7�8DA'9

¦���õ)÷�ð�õ]Bé�ì Ð�Ñ�A�XYÐ�>BCML�D�C õIô�ó Ð�Ñ@A�XYF�>BÐJ>BW�D ñ�õ]��ì¹åUõ�¡�õ)î���õ)øM��é í�æºåO�\çºè�é.�sî�õ)ô�ç¥��õ�¡�õ���æ¹é�é×���¡�õIî�� õIøM��é!í�æ¹å��ßõ ÷�å���ê�î���é�æ�÷�å�ë�æ¹ìºé³ï�é�øqê�õ��éQåIí¸çºè�é��J÷Èè�å@åO� åIíã��åO�Uê�ë�çºî�ôM�ñOñhõIçºî�å�ô�õ]�0ò7ô�îó�¡�é�æºìºî�ç�	�å)í½�JîÎô�@õ)ê�å�æ¹é¿ô M�C�C@D~¾ U
U X�¹ <]LBÑ�Ð�X�K�LIH�D¸XYÑ�A�Ï�XY>�X�A�X�Ï�Ð U K�L)H�D�<Ä=�>BF�Ï U G U
õ �ë��!è�é×÷�å�ó�é7åIí¸�Bé�¤�ï;õIì;õIô�õ]��	
Ø�é�ó�ø�å�ç¹è�çºå³çºé�ì¹ç�ç¹è�é��Bé�¤�çºå�åO��î�çºì¹é��Âí�õ)ô�ó�ç¹åQê�æ¹å]¡@î�ó�é!î�ô�ì¹î��è�ç¸î�ô�çºåçºè�éUë�ì¹é�í�ëM��ô�é�ì¹ì�å)í7ç¹è�éÉõIê�ê�æºå�õ)÷�è��NòYçQï!õ)ì³ô�å�ç*ñ�è�å)ï�é�¡�é�æ*ñ�ë�ìºé�óËî�ô�ç¹è�éUì¹çÈõ)ç¹î�ìºçºî�÷�õ���÷�å��Uê�î«��õIçºî�å�ô�ìå)í�ìºé�÷�ç¹î�å�ô�ì�ö»�÷§�õ)ô�óEö°�÷ M����é�÷�õ)ë�ìºé@�Bé�¤�ï!õ)ìsó�é�ì¹î��ô�é�óNï!î�çºèNé�¤�÷�é�ê�ç¹î�å�ôNê�åO�Îî�÷�î�é�ì×î�ôJ��îÎô�ó ñ�ò!è�õ�¡Bé÷�è�å�ì¹é�ô�çºåE��é�õ�¡�é>��é�¤
å�ë�ç³å)ísçºè�éqìºç�õ)ç¹îÎì¹çºî�÷�õ��7õ)ô�õ��«	�ì¹é�ìöì¹å�î�çöï�å�ëM��ó�ô�åBçöø�î õIìöç¹è�éqæºé�ì¹ëM��çºì��b�!è�éìºç�õ)ç¹îÎì¹çºî�÷�ì×å)í�ì¹é�÷�ç¹îÎåBô�ì�ö»�÷§öõIô�ó�ö°�÷ sçºè�ë�ì×å�ôM��	�æ¹é�ê�æºé�ìºé�ô�çsî�ô�ó�é�ê�é�ô�ó�é�ô@ç×÷�å�ó�é��
òFö



�j6�A'S�]ZA'6�6�XZ�bTWAO9OGW8´9ON g-e 3 q Ë@CDXZ��TW6�A'G@VO]ZXZG 0F1 ÈO4Yµc4cGWAO]F=MÈ'4�µc4cGWA']"8D�"4^7�AOAFC,7b_W4�7B42VO7�Acº
SU4c7�8E]Y4�CEC 1 ]ZA'9Fµ2XY6�7���È'4�µc4U��AOVW6�]ZX�]ZAOGWX"Ë@CDXZ�"]ZA'927b4c8:9O8:9ON<��TWXZ]Z8:4cCMSU4F6�Â'VWTÉ]ZA'SUS^XY927���8:927�A
g-e 3 q GWA']YVWS»XY9F7b4�7�8DA'9�= e _OX¦ÈFXZ³�Ë@CEXZ�¦TW6�AOG@VO]ZXZG+�j6�A'S 7b_OXZ��X¦��]Y6�8:TO7��<��8´S¶TOC 1 ]ZAO9O��8D��7
Ac�À4ÉCD8E��7UAc�JXZ³O]ZXYTO7�8DA'9s7 1 T½XZ�UTWAF7�XY927�8:4cCDC 1 7�_W6�A � 9 021 XY4c]Z_sS^XZ7b_OAOG¬Ac�-7b_OX<]ZC:4c���Y= e _OX
CD8D��7U]ZA'9O��8D��7��¡A��m4�VW9O8DA'9sAc��7b_OX¼XZ³O]ZXYTO7�8DA'9s7 1 T½XZ�¡GWXZ]ZC:4F6HXZG+8´9s7�_OX S^XZ7�_OA'G¸bô�^��8DN'9W4�7bVW6�X
� 8D7b_^7�_OX�XZ³O]ZXYTO7�8DA'9^7 1 TWXZ�$4F9W9OAF7b4c7�XZG�8:9^7b_OX���TWXZ]Z8:4cC�S¶4F6�ÂOVWT�]ZAOSUS^XY927��Y= e _OX�XZ³']ZXYTO7�8EAO9
7 1 T½XZ��4F9W9OAF7b4c7�XZGU8:9¼7b_OXJ]ZAOSUS^XY927����RA'6$4"]ZC:4c���-SU4 1 8:9O]ZC:VOGWX 0 AF7b_¶]�_OXZ]ZÂcXZG¦4F9OG·6�VW927�8:S^X
XZ³O]ZXYTO7�8DA'9¦7 1 TWXZ�Y=

nq² � � ���m����/�
�/f�J�øp��� ^/Æ�^.Ò�£��
�����
��úù2ûýü)� ���£�:þ�/
d Ë�6H��7À4��bTWXZ]Z7"8:92µFXZ��7�8DN'4c7�XZG � 4c� � _OXZ7b_OXY6-AO6"9OAF7J��V 0 �bVWSUTO7�8DA'9�8:9�C�F
P 0 CDAO]�Â2��4c]Z7bVW4cCDC 1
AO]Z]YVW6�6�XZG¼8´9¦TW6�4c]Z7�8D]ZXF=MI 1 Å��bV 0 ��VWSUTO7�8DA'9¶8´9NC�F
P 0 CDA']ZÂ�Æ@§Wi�S^XY4F9¶7b_OX���8D7bVW4c7�8EAO9¼8´9 � _O8D]Z_
4cK�GBC�KÄMk]ZC:4FVO��X·GWXZ]ZC:4F6H8´9ON+7�A�]Y4c7�]Z_+4F9sXZ³O]ZXYTO7�8DA'9®7 1 TWX*ÿ�]Y4F9v4cCD��A�]Y4c7�]Z_sXZ³']ZXYTO7�8DA'9O�
7b_W4c7U4F6HX<�bV 0 7 1 TWXZ�UA���ÿ�= d Ë�6���7^XZ³WTWXY6�8:S^XY927 � 4��¡TWXY6 ��A'6�S^XZG � 8D7b_+4kµFXY6���8DA'9sA��JÈFXZ³
7b_W4c7¦GW8DGf9OAF7¦8:9O]ZC:VOGWXv6�VW9F7�8´S»X�XZ³']ZXYTO7�8EAO9O�·NFXY9OXY6�4�7�XZG 021 7�_OXÄXY92µO8´6HA'9WS^XY927 ¬ÊðFòI = d
�bV 0 ��XZ`WVOXY927ÃXZ³WTWXY6�8:S^XY927 � 4c�,GWA'9OX�8:9O]ZC´VOGW8:9ON£�bVO]�_�XZ³']ZXYTO7�8EAO9O�Y= r 8DN'VW6�XZ�,ó�=:¢M4F9OG£ó@=Êð$�b_OA �
4^]ZA'S¶TW4F6�8D��A'9¼Ac��7b_OX"G@4c7�4W§ 0 AF7b_ � 8D7b_¦4F9OG � 8D7b_OA'VO7J6�VW927�8:S^X"XZ³O]ZXYTO7�8DA'9O�Y§�6�XZ�bT½XZ]Z7�8DµFXZC 1 =

e _OX^N'6�4FTW_É8:9 r 8DN'VW6HX¡ó�=:¢���_OA � �À4 0 6�XY4FÂ2GWA � 9kAc�MXZ³']ZXYTO7�8EAO9O��4F9OG�7b_OXZ8:6"4c����AO]Z8Lº
4c7�XZG+_W4F9OGWCD8:9ON¬8:9s7b_OX¦4F9W4cC 1 ¿ZXZGv]ZAOGWXF=�iR7<6HXYTW6�XZ��XY927��^8´92�RA'6�S¶4c7�8DA'95� 6�AOS²7�_OX TW4c]ZÂY4�NFXZ�
7b_W4c7£]ZA'927b4c8:9¬4�7�CDXY4c��7^A'9OXNC�FSP 0 CDA']ZÂ@=�KM4�]�_ 0 4F6£8:9�7b_OX¼N'6�42TW_��b_OA � �£7b_OX¦9'VWS 0 XY6£Ac�
AO]Z]YVW6�6�XY9O]ZXZ��Ac�,GW8Â°,XY6�XY927 ��xB|�x��Â�ö���ö�)�Z�Ä�Ä���,���Y{}��z^8:9<_W4F9OGWCDXY6���= e _OX-CDXZµFXZC�Ac�,�bV 0 �bVWSUTO7�8EAO9
0 XZ7 � XZXY9^7b_OXm7 1 TWX�ÿvAc�,4F9^XZ³O]ZXYTO7�8DA'9<T½AF7�XY927�8:4cCDC 1 6�4c8D��XZGU8:9¼4�C�F
P 0 CDAO]�Â¶4F9OGU7b_OX�7 1 TWXªÿ�j
GWXZ]ZC:4F6�XZG¼8:9U4�K�G�C�K)M-]ZC´42VO��X�8D�M7b_OXmGW8Ã°,XY6�XY9O]ZX-8:9^GWXYTO7b_^8:9¶7b_OX$7 1 T½XJ_O8DXY6�4F6�]Z_ 1U0 XZ7 � XZXY9>ÿ j
4F9OGbÿ�= q XZµFXZCD�"¿ZXY6�A·4F9OGkA'9OXU4F6�X�C:4 0 XZCDXZG 0F1 7b_OXZ8:6-��XYSU4F927�8D]�XZ`WVO8DµÌ4cCDXY927�ÝNÅ��b4FS»X�7 1 T½X)Æ
4F9OGcÅ��bVWT½XY6�7 1 T½X)Æ@§'6�XZ��TWXZ]Z7�8DµFXZC 1 =$K�³O]ZXYTO7�8DA'9¼7 1 T½XZ��6�4c8D��XZG¼8:9<4 C�FSP 0 CDAO]�Â»7b_W4c7M]Y429W9OAF7 0 X

òFø



�bV 0 �bVWS»XZG¦7�AU4F9 1 Ac�>7b_OXJ7 1 TWXZ�$GWXZ]ZC:4F6�XZGk8´9¼7�_OXUK�GBC�KÄM"]ZC:4FVO��XZ�J6�XYSU4c8:9¦VW9O]Y4FVONO_F7 021 7b_OX
C�F
P 0 CDAO]�Â�=Uij9�4�CEC 0 VO7£A'9OX^]Y4c��XF§Æ7b_OXU?�VOCDX ;�4F6H��XY6Z§���A'S»X¡XZ³O]ZXYTO7�8DA'9O�£8´9 C@F
P 0 CDA']ZÂF�^6�X�º
SU4c8:9¦VW9O]Y4FVONO_F7Y= d CDC 0 VO7$A'9OX"Ac�>7b_OX�TW4c]ZÂY4cNFXZ��§'7�_OX"È'4�µÌ4£ÈFn@(p]ZAOGWXF§W]ZA'927b4c8:9¼XZ³']ZXYTO7�8EAO9
_W4F9OGWCDXY6��-7b_W4c7�]Y4�7�]�_¼XZ³O]ZXYTO7�8DA'9O�-7b_W6�A'VONO_¼�bV 0 �bVWSUTO7�8DA'9�=

0

5

10

15

20

25

30

35

40

N
um

be
r 

of
 d

iff
er

en
t e

xc
ep

tio
n 

ty
pe

s

Same type
Supertype
Level 2  
Level 3  
Uncaught 

Packages 

JTar JDK RuleParser userDatabase userData userManager 

r 8DN'VW6�X£ó@=:¢�ÝMK�³']ZXYTO7�8EAO9·3�4c7�]�_O8:9ON¼8´9 K�G�C�K)MUQ$C:4FVO��XZ�Y§�9OA¦KM92µ'8:6�A'9WS»XY9F7�º ?BXZC´4�7�XZG�K�³O]ZXYT2º
7�8DA'9O�

I�XZ]Y4FVO��X¼Ac��8E7��¡��8´S»8EC:4F6H8E7 1 7�A r 8DN'VW6�X¼ó@=:¢F§ r 8DN'VW6�X¼ó@=Êð¦��_OA � �"7b_W4c7�7�_OX TW6�XZ��XY9O]ZX
Ac�M6�VW927�8:S^X�XZ³O]ZXYTO7�8DA'9O�"NFXY9OXY6�4�7�XZG 021 7�_OX¡6�VW927�8:S^X�XY92µO8´6HA'9WS^XY927JGWAOXZ�À9OA27���8DN'9O8LË@]Y4F927�C 1
8:92Á�VOXY9O]ZX<7�_OX¡GW8D��7�6�8 0 VO7�8DA'9�Ac�M�bV 0 ��VWSUTO7�8DA'9�8:9 K�G�C�K)MU]ZC:4FVO��XZ��=���X^]Y4F9�9OAF7�8D]ZX^7 � A¼S^8Lº

òFù



9OA'6�X*°tXZ]Z7���ÝU4F9�8´9O]Y6HXY4c��X¼8´9s7�_OX<9'VWS 0 XY6�A��ÀVW9O]Y4FVON'_27�XZ³O]ZXYTO7�8DA'9O�<4F9OG+4F9�8:9O]Y6�XY4c��X¼8:9
�bV 0 �bVWS¶TO7�8DA'9�CDXZµFXZCD�^N'6�XY4�7�XY6-7b_W4F9�AO6-XZ`aVW4cC�7�A·AO9OXF=<I�AF7b_�A���7b_OXZ��X¶X*°tXZ]Z7���]Y4F9 0 X<XZ³2º
TOC:4c8:9OXZG 021 7b_OX-A 0 ��XY6�µc4c7�8DA'9¶7b_W4c7�XY9FµO8:6�A'9WS^XY927�º 6�XZC:4c7�XZG·6�VW9F7�8:S^X-XZ³O]ZXYTO7�8DA'9O�J4F6�X"VO�bVW4cCDC 1
9OAF7"]ZA'9O��8EGWXY6HXZG 0F1 7b_OXUVO��XY6"4F9OG�7b_OVO��9OA�K�GBC�K)MU]ZC:4FVO��XU8D�"8:9O��XY6�7�XZG�7�A¦XZ³aTOCD8D]Z8D7�C 1 ]Y4c7�]Z_
7b_OXZ��X"7 1 TWXZ�$Ac�ÃXZ³O]ZXYTO7�8DA'9O�Y= e _OXZ��X"7 1 T½XZ�$Ac�ÃXZ³O]ZXYTO7�8DA'9O�JXZ8D7b_OXY6m6�XYSU4c8:9¼VW9O]Y4FVON'_27Y§OA'6$4F6�X
]Y4FVON'_27 021 ��V 0 �bVWSUTO7�8DA'9 0F1 S^A'6�X"N2XY9OXY6�4cCD8D¿ZXZGÄ7 1 TWXZ�Y§½�bVO]�_¦4���\�W�K�>BD�C�<cLBÑW=

0

10

20

30

40

50

60

N
um

be
r 

of
 d

iff
er

en
t e

xc
ep

tio
n 

ty
pe

s

Same type
Supertype
Level 2  
Level 3  
uncaught 

Packages 

JTar JDK RuleParser userDatabase userData userManager 

r 8DN'VW6�X¼ó@=Êð�Ý£K�³O]ZXYTO7�8DA'9�3�4c7�]�_O8:9ON·8:9 K�G�C�K)M¦Q$C:4FVO��XZ�Y§ � 8E7�_�KM92µ'8:6�AO9WS^XY9F7Hº ?$XZC:4c7�XZGvK�³2º]ZXYTO7�8DA'9O�

ò��



e 4 0 CDX�ó@=ä¢�Ý q XZµFXZCD�JA���hWV 0 �bVWS¶TO7�8DA'9·?$XZ`WVO8:6�XZG�7�A<Q�4�7�]�_¼4F9¦K�³']ZXYTO7�8DA'9
r 6�XZ`WVOXY9O] 1q XZµFXZCÆAc�õ��V 0 �bVWSUTO7�8DA'9 o�A<K�9FµO8:6�A'9WS^XY927 K�9FµO8:6�A'9WS^XY927

hW4FS^X"7 1 TWX ðcó�� ¢Zó��
hWVWTWXY6H7 1 TWX ¢Zó�� ¢F¢��
ð q XZµ2XZCE� ðFð�� ðFû��
ò q XZµ2XZCE� ¤�� ø��
l-9O]Y4FVON'_27 òW¢�� ó'¤��

e 4 0 CEXmó@=:¢�TW6�AcµO8EGWXZ��4�GW8Ã°,XY6�XY927MµO8DX � Ac�,7b_OXmG@4c7b4W= e _O8D��µO8DX � 8DCDC:VO��7b6�4c7�XZ��7�_W4c7Y§c�RA'6
7b_OX$4F9W4cC 1 ��8E�>8:9O]ZC:VOGW8´9ON^XY92µ'8:6�AO9WS^XY9F7Hº 6�XZC:4c7�XZG�XZ³O]ZXYTO7�8DA'9O�Y§2ó'¤��ÓA��a7b_OX�GW8Â°tXY6HXY9F7>XZ³']ZXYTO7�8EAO9
7 1 T½XZ�<TW6�XZ��XY927^8:9ÛC�F
P 0 CDA']ZÂ2�<6�XYSU4c8:9+VW9O]Y4FVONO_F7U8:9s7b_OX¦7�4F6�NFXZ7Y=�ij9®òFù�� Ac�J7�_OX<]Y4c��XZ�Y§
XZ³O]ZXYTO7�8DA'9O�À426�X�9OAF7$]Y4FVON'_27 � 8D7b_¼7b_OX�S»AF��7�TW6�XZ]Z8D��X�7 1 TWX�4�µÌ4�8EC:4 0 CDX·P�8R=ôXF=:§O��AOS^X"GWXZN'6�XZX"Ac�
�bV 0 �bVWS¶TO7�8DA'9UAO]Z]YVW6��b[ §F4F9OGU8:9UAO9OC 1 ¢Zó�� Ac��7�_OX�]Y4���XZ�M7b_OXmXZ³']ZXYTO7�8DA'9O�$TWAF7�XY9F7�8:4cCDC 1 6�4�8E��XZG
8:9·4qC�F
P 0 CDAO]�Â¦426�X"]Y4FVON'_27 021 7b_OXZ8:6mXZ³a4�]Z7�7 1 T½X<P�8R=ôXF=:§@9OAU��V 0 �bVWSUTO7�8DA'9ÉA']Z]YVW6���[Z=

e _O8D�JG@4�7b4^CDXY9OGW�"XZµ'8DGWXY9O]ZXU7�AU�bVWTWTWAO6�7J7�_OX"]ZC´4�8´S»�"7b_W4c7�XZ³O]ZXYTO7�8DA'9k�bV 0 �bVWSUTO7�8EAO9
4F9OG¬VW9W_W429OGWCEXZGsXZ³O]ZXYTO7�8DA'9O�¡4F6HX<TW6�XZµÌ4�CEXY927�8:9�ÈO4Yµc4¦��AOVW6�]ZX^]ZA'GWXF= g A � XZµ2XY6Z§�7b_O8D��`WVW4F92º
7�8D7b4c7�8Eµ2X¡G@4�7b4¼GWA'XZ��9OA27"8´9OGW8D]Y4c7�X � _OXZ7�_OXY6-7b_OX^`aVW4cCD8D7 1 Ac��7b_OX^]ZAOGWXU]ZA'VOCDG 0 XU8:SUTW6�AcµFXZG
7b_W6�AOVON'_U7�_OXÀVO��X-Ac�,ÈFXZ³2º TW6�AOG@VO]ZXZG·8:92��AO6�SU4c7�8DA'9�=�w"VW4F9F7�8E7�4c7�8DµFX"4c�bTWXZ]Z7��B426�XJGW8D��]YVO����XZG¦8:9
��XZ]Z7�8DA'9Éó@=ôó@=

nq² K � ���m����/�
�/f�J��������������
�����p"�<����
��U���$��
��"��/
d ��XZ]ZA'9OG¬4��bTWXZ]Z7^8:9Fµ2XZ��7�8DN'4c7�XZG � 4���_OA � S^VO]Z_�8:92��AO6�SU4c7�8DA'9�4 0 A'VO7£7b_OX^Á@A � A���XZ³O]ZXYT2º
7�8DA'9O��8E��4c]Z7�VW4cCDC 1 TW6�XZ��XY927M8:9^�RA'6�S¶4cCDC 1 ºjGWXZ]ZC:4F6�XZG¦S^XZ7b_OAOG<_OXY4cGWXY6���= e _O8D�$8´92�RA'6�S¶4c7�8DA'9 � 4c�
�j4Yµ2A'6�XZG¡4��MA'TWT½AF��XZG^7�A�TW6�AFNO6�4FSpGWAO]YVWS^XY9F7�4c7�8DA'9 0 XZ]Y4FVO��X��RA'6�SU4�CEC 1 ºjGWXZ]ZC:4F6�XZG¼XZ³']ZXYTO7�8DA'9O�
4F6�X"CDXZ���mCE8:ÂcXZC 1 7�A 0 X���V 0OÅ XZ]Z7m7�A^XY6�6�A'6���4F9OG¦8:9O]ZA'9O��8E��7�XY9O]Z8DXZ��7b_W4F9¦TW6HAFN'6�4FS¾GWAO]YVWS^XY927b4�º

òF¤



7�8DA'9�= r VW6�7b_OXY6�S»A'6�XF§O7b_OX"�RA'6�S¶4cC@� 1 927b4c³¦4cCDCEA � �-4US^A'6�X"]ZAO9O��XY6�µÌ4�7�8DµFX�µFXY6H8ÊË@]Y4�7�8DA'9�=
e A�8´92µFXZ��7�8ENO4c7�X·_OA � S^XZ7b_OAOGW�<8:9+ÈO4Yµc4�7 1 TO8D]Y4cCDC 1 GWXZ��]Y6�8 0 XÄCDAO]Y4cCD8D¿ZXZG°XZ³']ZXYTO7�8EAO9

Á@A � §@i$VO��XZG�7b_OX�S^XZ7�6�8D]�GWXZ��]Y6�8 0 XZG�8:9·��XZ]Z7�8DA'9�¢F=LðW=ÊðW=Mi$4FTWTOCD8DXZG�7b_O8D�"S^XZ7b6�8D]£7�A<4cCDC�TW4c]�Â�º
4cNFXZ��429W4cC 1 ¿ZXZG 021 ÈFXZ³�§,XZ³O]ZXYTO7-��A'6-È2XZ³Ä8D7���XZCÊ��= u ��7b_OXUòFùFö¦S^XZ7�_OA'GW��TW6�XZ��XY9F7£8´957b_OX·¢Yû
TW4c]ZÂY4cN2XZ��]ZAO9O��8DGWXY6�XZG,§@AO9OC 1 öFö¦P�¢Yö	�U[��bT½XZ]Z8LË@XZGÄXZ³O]ZXYTO7�8DA'9O�Y= r AO6M7�_OXZ��XÀö2ö¡S»XZ7b_OA'GW��§W7b_OX
]ZA'SUTOCDXZ7�XY9OXZ���ÀP}OQP�[�4F9OG^N'6�4F9'VOC:4F6H8E7 1 P}T�PJ[ÆAc��7b_OX$8:927�XY6x�j4c]ZXZ� � 4c�Ã]Y4�CE]YVOC:4c7�XZG,= r 8DN'VW6�X$ó@=Êò
�b_OA � ��7b_OXmGW8E��7b6�8 0 VO7�8DA'9¼Ac��7b_OX�8:9F7�XY6x� 4�]ZXZ�M8:9U7�_OX�]ZA'SUTOCDXZ7�XY9OXZ���HºjN'6�4F9OVOC:4F6�8D7 1 N'6�4FTW_kP���A'S^X
G@4c7b4¶TWAF8:927���AcµFXY6�C:4FTW[Z=

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Cm

G
m

r 8DN'VW6�X£ó@=Êò�Ý�OQP×R�T�P°n"8D��7b6�8 0 VO7�8DA'9É�RA'6$4cCDCÃ;�4c]ZÂY4cNFXZ�-K�³O]ZXYTO7�7b_OX�È2XZ³ ;�4c]ZÂY4�NFXZ�

ij9®4F9W4cC 1 ¿Z8:9ON+7b_OXk]ZA'SUTOCDXZ7�XY9OXZ���·429OGvN'6�429'VOC:4F6�8D7 1 Ac��XZ³']ZXYTO7�8EAO9v��TWXZ]Z8LË@]Y4c7�8DA'9O�Y§
��XZµFXY6�4cCFA 0 ��XY6HµÌ4c7�8DA'9O� � XY6�X$SU4cGWXF= r 8´6H��7Y§c8:9£7b_OX�TW4c]ZÂY4�NFXZ�õ429W4cC 1 ¿ZXZG,§cXZ³O]ZXYTO7�8DA'9^8:927�XY6x�j4c]ZXZ�
4F6�X�9OXZµFXY6�VO��XZGU7�A"�bT½XZ]Z8Ê� 1 6�VW927�8:S^X�XZ³O]ZXYTO7�8DA'9O�Y=Mix9OGWXZXZG,§'7�_OXY6�X$8E�$9OAF7MS^VO]�_£8:9O]ZXY927�8DµFX��RA'6
4"ÈO4Yµc4�TW6�A2N'6�4FSUS»XY6>7�A��bT½XZ]Z8L� 1 6�VW9F7�8:S^X-XZ³O]ZXYTO7�8DA'9O�$��8:9O]ZX"7b_OXZ��XJ4F6HXJ9OAF7M]Z_OXZ]ZÂcXZG 021 7b_OX
]ZA'SUTO8DCDXY6Z= d ��4£6�XZ�bVOCD7Y§2]ZA'SUTOCDXZ7�XY9OXZ���$Ac�,7b_OX�XZ³O]ZXYTO7�8DA'9¶�bTWXZ]Z8LË@]Y4c7�8EAO9U8:9¶È'4�µÌ4"8D����7b6�A'9ON2C 1
6�XZC:4c7�XZG+7�A·7b_OX¦9'VWS 0 XY6^Ac��GW8Â°tXY6HXY9F7U6�VW927�8:S^X¦XZ³O]ZXYTO7�8DA'9s7 1 T½XZ�¡7�_W4c7^]Y4F9 0 X 6�4c8D��XZG 0F1
7b_OX¦S^XZ7b_OAOG,= d �¡XZ³WTWXZ]Z7�XZG,§�7b_OX¦9'VWS 0 XY6�8D�<VO�bVW4cCDC 1 _O8DN'_�§>CDXY4cGW8:9ON�7�AkCDA � OQP¾µÌ4cC:VOXZ�Y=

ó'û



d ��XZ]ZA'9OGÓA 0 ��XY6�µc4c7�8DA'9®8D�¦7b_W4c7¼7b_OX�]ZA'SUTOCDXZ7�XY9OXZ���·4F9OGÓN'6�4F9'VOC:4F6H8E7 1 S^XZ7�6�8D]Z�·4F6�X�9OA'92º
A'6�7�_OAFNFA'9W4cCR= e _OX¡6HXZC´4�7�8DA'9O�b_O8:T 0 XZ7 � XZXY9¦7b_OX£7 � AU4c�bT½XZ]Z7��-8E�-�bV 0 �bVWS¶TO7�8DA'9�=�n"XZ]ZC:4F6�8:9ON¦4
NFXY9OXY6�4�C,�bVWTWXY6H7 1 TWX � 8DCDC�6�XZ�bVOCD7J8:9ÉCEA � N'6�4F9OVOC:4F6�8D7 1 § 0 VO7-A'9¼7b_OX�A27b_OXY6�_W4F9OG � 8DCEC�7�XY9OG·7�A
XY9O]ZA'SUTW4�����4 0 8DNFNFXY6���XZ7�Ac�,7b_OX$XZ³O]ZXYTO7�8DA'9O��TWAF7�XY927�8:4cCDC 1 7b_W6�A � 9 021 7b_OX�S^XZ7b_OAOG,= r 8:9W4cCDC 1 §
i�A 0 ��XY6�µFXZG¼7b_W4c7Y§28:9¼7b_OXÀTW4�]�Â�4cNFXZ��4F9W4cC 1 ¿ZXZG,§WN'6�4F9OVOC:4F6�8D7 1 VO�bVW4cCDC 1 _W4c��4�µc4cC:VOX�Ac�,A'9OX-�RA'6
VO��XY6xºjGWX�Ë�9OXZG¦XZ³O]ZXYTO7�8DA'9O�Y§ � _O8D]�_¦4cCDCDA � �$A'9OX-7�A�7b_O8:9WÂ^7�_W4c7 � _OXY9¦4�GWXZµFXZCDA'TWXY6BGWX�Ë�9OXZ�J4F9
XZ³O]ZXYTO7�8DA'9�§@8D7�8D�"VO��XZG � 8E7�_¦TW6�XZ]Z8D��8DA'9�=

e _OX�GW8D��7�6�8 0 VO7�8DA'9kAc�õXZ³O]ZXYTO7�8DA'9É�bTWXZ]Z8LË@]Y4c7�8DA'9O�£A'9¼7b_OX�OQPsR�T�P°N'6�4FTW_�§½�b_OA � 9¼8:9
r 8DN'VW6�X-ó@=ÊòW§O8D�$��A'S^X � _W4c7$XZ³'7b6HXYS^XJ8:9¼7b_W4�7�S^AF��7�A��t7�_OX"�bTWXZ]Z8LË@]Y4c7�8DA'9O�"6�XYTW6�XZ��XY9F7�XZG¦_W4�µFX
4^N'6�4F9'VOC:4F6H8E7 1 Ac��¢F=Êû2ûW= d �"4^]ZA'SUTW4F6H8E��A'9�§ r 8DN'VW6HX�ó@=ôó¶�b_OA � ��7b_OX£GW8E��7b6�8 0 VO7�8DA'9kAc�M4UCDA � º
CDXZµFXZC@TW4c]ZÂY4cN2X�A��@7b_OX$ÈFXZ³U4FTWTOCD8E]Y4�7�8DA'9�§�V�>BW�X A�C�<)=O=¸��X�]Y4F9^9OAF7�8D]ZX�7b_W4c7>7b_OX$GW8D��7b6�8 0 VO7�8DA'9»8E�
S^A'6HX"��]Y4c7�7�XY6HXZG<7b_W429¼7b_OX"A'9OX¡6HXYTW6�XZ��XY927�XZG¦8:9 r 8DN'VW6�X"ó@=LòW§ � 8D7b_¦��AOS^XJ8:927�XY6x�j4c]ZXZ�"_W4YµO8:9ON
4"NO6�4F9OVOC´426�8D7 1 Ac�ÃûW=Êö"4F9OG¶CEA � XY6Z= d TWAF����8 0 CEX"XZ³WTOC:4F9W4c7�8DA'9»�RA'6�7b_O8D��8E�$7b_W4�77V@>BW�XYA�CZ<)=$GWXY4�CE�
� 8D7b_¼]ZA'S¶TWA'9OXY927���8:92µFAFCDµ'8:9ON¦S^A'6�X�_O8DXY6�426�]�_O8D]Y4cCÆXZ³']ZXYTO7�8DA'9É7 1 T½XZ�Y§W�bVO]Z_¦4c�¿Z�?O\�W�K�>BD�C�<cLBÑW=

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Cm

G
m

r 8DN'VW6�X"ó@=üó Ý�O P R�T P n"8D��7b6�8 0 VO7�8DA'9 ��A'6B7b_OX�;�4c]ZÂY4cNFXUV�>BW�XYA@C�<)=

ó@¢



nq²�n 
 ���À����
����$��
�#-� � ����/�
�µ¡��*,�$��
�����/

e _OX$Ë�6H��7�TW4F6H7�Ac�,7b_O8D�M]Z_W4FTO7�XY6���_OA � XZG^7b_W4c7�§F8:9UTW6�4c]Z7�8E]ZXF§W9OAF7M4�CEC�XZ³']ZXYTO7�8EAO9O�MÁ@A � 8:9ON£A'VO7
Ac�sC@F
P 0 CDAO]�Â2�¡429OG¬S^XZ7b_OAOGW��4F6�X^�bT½XZ]Z8ÊË@XZG 021 7b_OX<TW6HAFN'6�4FS¶S^8:9ON<C:4F9ON'VW4�NFXU]ZA'9O��7�6�VO]Z7��Y=
d ��4¦6�XZ�bVOCD7Y§,GWXZµ2XZCEAOTWXY6��£GWAÄ9OAF7�4cC � 4 1 �-CDXZµFXY6�4cN2XU7b_OX£� VOCDC�XZ³aTW6�XZ����8DµFXY9OXZ����A��B4F9kXZ³O]ZXYT2º
7�8DA'9k� 1 ��7�XYS¦=£ij9���XZ]Z7�8EAO9Äò½=:¢F§,i�_W4�µFX^�b_OA � 9É7b_OXU4FTWTW6�A'4c]Z_ 0F1 � _O8D]�_5ÈFXZ³¦Ë@CDCD�^8´957b_OXZ��X
8:92��AO6�SU4c7�8DA'9¶N'4FTO��=õI$4c��XZG¦A'9UXZ³WTWXY6H8EXY9O]ZXF§�7b_O8D����XZ]Z7�8EAO9¼8ECDC:VO��7b6�4c7�XZ�J_OA � È2XZ³<]Y4F9 0 XÀVO��XZG
7�AU8:SUTW6HAÌµ2X"]ZA'GWXF§@429OG¦7b_'VO�-TW6�Acµ'8DGWXZ�-XZµ'8DGWXY9O]ZX£��AO6$7b_OX"]ZC:4FVO��X�� Ac��7b_OX�_ 1 T½AF7b_OXZ��8D�Y=

e Ak8:9FµFXZ��7�8DN'4c7�XU7�_OX<VO��X��jVOC´9OXZ���UAc��7b_OXUÈFXZ³�8´92�RA'6�S¶4c7�8DA'9�§Ãi"T½XY6x�RA'6�S^XZG¬429¬4��R7�XY6xº
7b_OX�ºR�j4c]Z7JSU429'VW4cCÆ8´9O��TWXZ]Z7�8DA'9kAc��7b_OX"��A'VW6H]ZX"]ZA'GWXF=$i���AO]YVO��XZG·7�_O8E�-8:9O�bTWXZ]Z7�8EAO9·AO9¼]Y4c��XZ��Ac�
�bV 0 �bVWS¶TO7�8DA'9���8´9O]ZX¦7�_OX 0 XY9OX�Ë@7��¶Ac��8DGWXY927�8L� 1 8:9ON¹VW9O]Y4FVONO_F7£XZ³']ZXYTO7�8DA'9O�U4F6HXU��7b6�4�8ENO_F7��RA'6xº
� 4F6�G·4F9OG·426�X"GW8D��]YVO����XZGk8´9kN'6HXY4c7�XY6�GWXYTO7b_¦XZCD��X � _OXY6�X ¬:¢�û'§�ðF¤O§@òW¢* =

e _OX¦8:9Fµ2XZ��7�8DN'4c7�8DA'9 Ac�"7b_OX¦]Y4c��XZ�UA��ÀXZ³O]ZXYTO7�8DA'9®�bV 0 �bVWSUTO7�8EAO9s�RA'VW9OGv��XZµ2XY6�4cC$8:92º
��7b429O]ZXZ��8:9 � _O8D]�_kÂ'9OA � CDXZGWNFX£Ac�Ã7b_OX"�bV 0 ��VWSUTO7�8DA'9¦]ZAOVOCEG 0 X�VO��XZGk7�A^8:SUTW6�AcµFX"7b_OX"]ZAOGWXF=
ij9s7�_OX·?�VOCDXY;�4F6���XY6U42TWTOCE8D]Y4c7�8EAO9�§��RA'6£8:9O��7b4F9O]ZXF§�7b_OX 0 AOG 1 Ac�À4�S^XZ7b_OAOG¹6HXY4cGW8:9ON¬4kCE8:9OX
�j6�A'SÇ4F9s8:9WTWVO7 0 V�°,XY6^8D�¼N'VW4F6�GWXZGv4�N'4c8:9O��7<4cCDC�XZ³O]ZXYTO7�8DA'9O�¦VO��8:9ON¬7�_OX*\@W�K�>BD�CZ<]LBÑ¦7 1 T½XF=
e _O8D�·7 1 TWX�8D��4s�bVWT½XY6�7 1 T½X¬7�AvS^VO]Z_ÓAc�^7b_OX�XZ³O]ZXYTO7�8DA'9 _O8DXY6�426�]�_ 1 =ñK�³aT½XZ]Z7�8:9ONÓ8´9WTWVO7
TW6�A 0 CDXYS^��§"7b_OX�]ZAOGWX¹TW6HA'G@VO]ZXZ��4+S^XZ����4cNFX¬4 0 A'VO7Ä4s��A'VW6�]ZX�8:9WTWVO7�XZ³']ZXYTO7�8EAO9�= g A � º
XZµFXY6Z§OÈFXZ³·429W4cC 1 ��8D�J6HXZµFXY4cCD��7b_W4c7m7 � A£AF7b_OXY6$7 1 TWXZ�$Ac�M6�VW9F7�8´S»X"XZ³']ZXYTO7�8DA'9kSU4 1 4cCD��A<426�8D��X�Ý
EBC�FZ<*Ñ�Ð»Z)ÑSX�>BW�?BA@C�?OQ
æSLBA�Ñ
X�Ï�\�W�K�>BD�C�<]LBÑÄ4F9OG\E�>�K)A@F�<*C
P
\@W�K�>BD�CZ<]LBÑ'= e _OXZ��X�7 � A¹VW9O]Z_OXZ]�Â�XZG
XZ³O]ZXYTO7�8DA'9O� � 8DCEC 0 X¼]Y4FVON'_27 � 8D7b_O8:9�7�_OX/\�W�K�>BD�C�<cLBÑ<_W429OGWCEXY6 §õTW6HA'G@VO]Z8:9ON�4F9�8:9W4FTWTW6�AOTW6�8Lº
4c7�X"XY6�6�A'6$S^XZ���b4�NFXF=�3�A'6�X-�bTWXZ]Z8LË@]UXZ³O]ZXYTO7�8DA'9k_W4F9OGWCDXY6��J]ZAOVOCEG 0 X^4cGWGWXZG·7�A¶8´S¶TW6�AcµFX"7b_OX
]ZA'_OXY6�XY9O]ZX£Ac��7�XY6�S^8:9W4c7�8DA'9kS^XZ���b4�NFXZ�Y§OA'6$7�A^8:SUTOCDXYS^XY927�6�XZ]ZAcµFXY6 1 4�]Z7�8DA'9O�Y=

Q�4c��XZ�¶Ac���bV 0 �bVWSUTO7�8EAO9 � XY6�X·4�CE��A¹VO��X��jVOC-8´9ÓT½AF8:9F7�8:9ON+A'VO7¼TW6�AFN'6�42S÷TWAF8:927��·4c7
� _O8D]Z_�XZ³']ZXYTO7�8EAO9�_W4F9OGWCD8:9ONÄ]ZAOGWX^GW8DG¬9OAF7"]ZA'92�RA'6�S�7�A¦7b_OX^��7b6�4c7�XZN 1 XZ��7b4 0 CD8D�b_OXZG 0F1 7b_OX
GWXZµFXZCDA'T½XY6Z= r A'6^XZ³W4FSUTOCDXF§m8´9®A'9OX�Ac�"7b_OX d 7�C:4c�¼]ZC´4�����XZ�Y§-4F9+XZ³O]ZXYTO7�8DA'9 � 4c�ËxI¨�����{}©�{}�Y���

ó'ð



7b_W6�A � 9�8:9U4³C�FSP 0 CDA']ZÂ�§F]Y4FVON'_27�8:9U4�K�GBC�K)M�]ZC:4FVO��X�]ZA'6�6�XZ��TWA'9OGW8:9ON�7�A"7b_OX$�b4FS^XsC�F
P 0 CDAO]�Â�§
4F9OG+6�X�ºj7b_W6�A � 9�=�ij9+429OAF7b_OXY6"]Y4���XF§�7 � A¦��8:S^8DC´426<4c]Z]ZXZ����A'6�S»XZ7b_OA'GW�^GW8D�bTOC:4 1 XZGvGW8Â°,XY6�XY927
XZ³O]ZXYTO7�8DA'9Ó_W4F9OGWCD8´9ON®��7b6�4�7�XZNF8DXZ��Ý�A'9OX�SU4c�bÂcXZGÓ4cCDC"XZ³']ZXYTO7�8EAO9O��k"7b_OXkAF7b_OXY6¶A'9OXÄSU4��bÂcXZG
A'9OC 1 7 � A¶�bTWXZ]Z8LË@]¼XZ³']ZXYTO7�8DA'9O��= d GW8E��]YVO����8DA'9 � 8D7b_k7b_OX^GWXZµFXZCDA'TWXY6�Ac� d 7�C´4��À4cCDCDA � XZG�7b_OX
8:6�6�XZN'VOC:4F6mXZ³O]ZXYTO7�8DA'9�_W4F9OGWCD8´9ON¦��7b6�4c7�XZN28EXZ�m7�A 0 X^7b6�4c]ZXZG¦7�A<VW9O��7b4 0 CDX£A'6�VW92Ë�9O8D�b_OXZG�]ZAOGWXF=
e _OX<4 0 ��7b6�4c]Z7"µO8DX � Ac��7b_OXUXZ³O]ZXYTO7�8DA'9�Á@A � TW6�Acµ'8DGWXZG 0F1 ÈFXZ³¬S¶4cGWXU8D7�XY4c� 1 7�A·8DGWXY9F7�8Ê� 1
7b_OXZ��X"��VO�bTO8D]Z8EAOVO�"]Y4c��XZ�Y=

i���A'VW9OGkAF7b_OXY6-VO��XZ�-Ac�õ��V 0 �bVWSUTO7�8DA'9k8:9k7b_OX d 7�C´4��ÀTW4c]ZÂY4�NFXZ�Y= r AO6$XZ³a42SUTOCDXF§�8´9k4
G@4c7b4 0 4c��X�`WVOXY6 1 §cXZ³']ZXYTO7�8EAO9O����8DN'9W4cCDXZG 0F1 6�XY4cGW8:9ON-�j6�A'S°4$��7b6�XY4FS°426�X�4cCDCF]Y42VON'_F7 021 4mNFXY92º
XY6�4cCD8D¿ZXZGcK�G�C�K)M�]ZC:4FVO��X � _O8D]Z_¦NFXY9OXY6�4�7�XZ��4^NFXY9OXY6�8D]�Å�6�XY4cG¦XY6�6�AO6�ÆUS^XZ���b4cN2X�4F9OG � _O8D]�_k6�X�º
7b_W6�A � �>4JVO��XY6 ºjGWX�Ë�9OXZGUXZ³']ZXYTO7�8EAO9�= g A � XZµFXY6Z§�7b_OXMXZ³O]ZXYTO7�8DA'9O��7b_W6�A � 9-8:9£7b_OXsC�F
P 0 CDAO]�Â�8:92º
]ZC:VOGWXU�bVO]Z_¦�bT½XZ]Z8:4cCD8E¿ZXZGs7 1 T½XZ�À4�� EBC�F�>@GIH V LBF@F�A�D�C�>�X
\�W�K�>BD�C�<]LBÑW§0Z)Ñ
aJG�=�<�X V =�G�Ï�Ï]\@W�K�>)D�C�<]LBÑ'§
?BD�CZ<]LBÑ�G�=]¼�GBC�GO\@W�K�>BD�C�<]LBÑa§�4F9OG :�<Ä=�>�¯°LBC@:MLBA�Ñ
XS\�W�K�>BD@C�<�L�ÑW=vi 7 S¶4 1+0 X�4cGWµc4F927b4cNFXZA'VO�¼7�A
]Y4c7�]Z_¼7b_OXZ��X£XZ³']ZXYTO7�8EAO9O�"XZ³aTOCD8D]Z8D7�C 1 §ÃTW6�AOG@VO]Z8:9ON·4US^A'6�X"GWXZ��]Y6�8:TO7�8DµFX^XY6�6�A'6�S»XZ���b4cNFX � _OXY9
A'9OX"Ac��7b_OX"XZ³O]ZXYTO7�8DA'9O�"AO]Z]YVW6��Y=

d ��i�_W4Yµ2XJ4cC:6�XY4cG 1 TWAF8:927�XZG¦A'VO7Y§O7b_OX"VO��X"Ac�>ÈFXZ³<8D��9OAF7$A'9OC 1¦0 XY9OX�Ë@]Z8:4cC>7�A���CDA'TWT 1
TW6�AFNO6�4FS^�Y§>A'6£7�A�TW6�A2N'6�4FS^� � 6�8D7�7�XY9 � 8D7b_OA'VO7¼4·N2XY9OXY6�4cC$XZ³']ZXYTO7�8EAO9+_W4F9OGWCD8´9ONs��7b6�4c7�XZN 1 =
iR7"]Y429Ä4�CE��A _OXZC:TkË�9OX�ºj7bVW9OX¼TW6�AFN'6�42S^�JGWXZ��8ENO9OXZG � 8D7b_kXZ³']ZXYTO7�8EAO9�_W4F9OGWCD8:9ON·8:9�S^8:9OG,= d �
4F9ÉXZ³a4FS¶TOCEXF§ � X£]Y4F9k7b4FÂcX"7b_OX^]ZAOGWX^Ac�MÈFXZ³·8D7���XZCÊ��="ij9k7b_OX£]ZA'GWX^Ac�MÈFXZ³�§,ÂO9OA � 8´9ON¦4 0 A'VO7
7b_OXUTW6�XZ]Z8D��XUCDAO]Y4cC>Á@A � Ac�MXZ³O]ZXYTO7�8DA'9O�¡4cCDCDA � XZGÄ7�_OX¡8DGWXY927�8LË@]Y4c7�8DA'9�Ac�BS»XZ7b_OA'GW�"GWXZ]ZC:4F6H8´9ON
XZ³O]ZXYTO7�8DA'9O�M7b_W4�7 � XY6�X�9OXZµFXY6,7�_W6�A � 9�= e _OX$]Y4FVO��X�A��@7b_O8D��8´9O]ZAO_OXY6�XY9O]ZXJ8D��A'9OX�Ac��XZµ2AFC:VO7�8DA'9�Ý
4�S^XZ7�_OA'G£]Y4cCDCEXZGU4F9OA27b_OXY6,S^XZ7b_OAOG�7�_W4c7,7b_W6�X � 4F9>Z�?�\�W�K�>BD@C�<]LBÑW= e _OX�]Y4cCDCDXZG»S»XZ7b_OA'G£7b_OXY9
XZµFAFCDµFXZGk7�AUTWXY6x�RA'6�S 8E7��JA � 9¼_W4F9OGWCD8:9ON¦Ac�õ7�_OX"XZ³']ZXYTO7�8DA'9�=

u 7b_OXY6U_O8DN'_2ºjCDXZµFXZC-8:SUTW6�AcµFXYS^XY927��^��7�XYSUS»8´9ON5� 6�AOS²��VO]�_sGWXZ7b4�8ECDXZGÓÂ'9OA � CDXZGWNFX¦Ac�
_OA � XZ³O]ZXYTO7�8DA'9O�>Á@A � 8:9O]ZC´VOGWXmCE8:S^8D7�8:9ON£7b_OXM��]ZAOTWXMA��a��AOS^X�XZ³']ZXYTO7�8EAO9�7 1 TWXZ�Y= r A'6tXZ³a4FS¶TOCEXF§

ó'ò



4¼�bT½XZ]Z8ÊË@]Y4�7�8DA'9�Ac�$7b_OX^ÈFXZ³·7 1 TWX^� 1 ��7�XYS � 4c�-7b_W4c7"4cCDC
V =�G�Ï�Ï V G�Ï)C
\�W�K�>BD�C�<cLIÑc�B_W4�GÄ7�A 0 X

]Y4FVON'_27-8´957b_OX�7 1 TWX^� 1 ��7�XYS�]ZA'SUTWAO9OXY9F7Y§,429OGÄAO9OC 1 6�XZ7b_W6�A � 9¦4��¿fSP�D�>O\�W�K�>BD�C�<cLBÑc� � _OXY9
9OXZ]ZXZ���b426 1 =UhO8:9O]ZX V =�G�Ï@Ï V G�Ï)CS\�W�K�>BD@C�<]LBÑ�8D�¡4¼7 1 TWXUA��B6�VW927�8:S^XUXZ³O]ZXYTO7�8DA'9�§Ã429OG�7b_OVO��9OAF7
]Z_OXZ]�ÂcXZG,§>8D7 � 4c�"µFXY6 1 GW8L¸<]YVOCD7U7�AkµFXY6�8L� 1 7b_W4c7"7b_OX¼�bTWXZ]Z8LË@]Y4c7�8EAO9 � 4���6�XZ�bTWXZ]Z7�XZG,=��Ó8D7b_
ÈFXZ³�§W7b_O8D�-7bVW6�9OXZG·8:927�A<4^7�6�8Dµ'8:4cC,7�4c�bÂ�=

nq² u p£�^.².)�$*��

ij9 0 6�8DX��H§½XZ³aT½XY6�8:S^XY9F7�4c7�8DA'9 � 8E7�_¼ÈFXZ³·4cCDCDA � XZG¦7�A¶µÌ4cCD8DG@4c7�X£7b_OX�_ 1 TWA27b_OXZ��8D�JA��Ã7b_O8D�J7�_OXZ��8D�Y§
9W4FS^XZC 1 7b_W4c7Y§O7�AUTW6�AOG@VO]ZX�`WVW4cCD8D7 1 ]ZAOGWXF§@GWXZµ2XZCEAOTWXY6��J9OXZXZGk7�AU_W4�µFX�4c]Z]ZXZ����7�A»S»A'6�X-]ZA'S£º
TOCDXZ7�X¡429OG·TW6�XZ]Z8D��X�XZ³O]ZXYTO7�8DA'9¼Á@A � 8:92�RA'6�SU4�7�8DA'9¼7b_W4F9 � _W4�7�7 1 TO8D]Y4cC,XZ³O]ZXYTO7�8DA'9¦8:927�XY6x�j4c]ZXZ�
]Y4F9¦TW6�AcµO8DGWX"7b_OXYS¦= d 9¦4F9W4cC 1 ��8D��Ac�Ã]Y4c��XZ��Ac�Ã�bV 0 ��VWSUTO7�8DA'9·429OG·VW9O]Y4FVON'_27�XZ³O]ZXYTO7�8DA'9O�-8:9
È'4�µÌ4¶]ZAOGWXÉP���XZ]Z7�8DA'9¦ó�=ÊðF[$�b_OA � XZG·7�_W4c7�GWXZµFXZCDA'T½XY6���GWA¦9OAF7J4cC � 4 1 �"VO��X£7b_OX¡S^A2��7ÀTW6HXZ]Z8E��X
7 1 T½X¡4�µÌ4�8EC:4 0 CDXU7�A<]Y4c7�]�_ÉXZ³']ZXYTO7�8DA'9O��§,4F9OG·GWA¦9OAF7-]Y4c7�]Z_·4cCDC>XZ³']ZXYTO7�8DA'9O��= d 9·429W4cC 1 ��8D�"Ac�
XZ³O]ZXYTO7�8DA'9���TWXZ]Z8LË@]Y4c7�8DA'9O��P���XZ]Z7�8DA'95ó@=ÊòF[-�b_OA � XZG�7b_W4�7�7b_OXUÈO4Yµc4kC´429ON'VW4cNFXU��7b6�VO]Z7bVW6�XZ�£8:9
TOC:4c]ZX$7�AJTW6�AcµO8DGWXM8:92��AO6�SU4c7�8DA'9£4 0 AOVO7,7b_OX�Á@A � A��aXZ³O]ZXYTO7�8DA'9£GWAÀ9OA27ÃTW6�Acµ'8DGWX�]ZA'SUTOCDXZ7�X�4F9OG
TW6�XZ]Z8D��XU8:92�RA'6�SU4�7�8DA'9�= r 8:9W4cCDC 1 4¶`aVW4�CE8D7b4�7�8DµFXU��7bVOG 1 Ac��7�_OX¡]ZAOGWX<4F9W4�C 1 ¿ZXZG P���XZ]Z7�8DA'9kó@=ôó'[
�b_OA � XZGU7b_W4c7�ÂO9OA � 8:9ON¡4 0 A'VO7$7b_OX�Á@A � Ac�ÃXZ³O]ZXYTO7�8DA'9O��]ZA'VOCDG·_OXZC:T¼GWXZµFXZCDA'TWXY6H� 0 VO8DCEG·S»A'6�X
6�A 0 VO��7J4F9OG·6�XZCD8:4 0 CDX^]ZA'GWXF=

óFó



� ���f� �N¡c¢ 

Í Î�Ï ± 4 8 ª 0 Î�Ï ª

n�VW6�8:9ONU7b_OX-8:9O8D7�8:4cC,]ZA'9O]ZXYTO7�8DA'9¼A��Ã7b_OX-ÈFXZ³ 42TWTW6�A'4c]Z_�§W4F9OG 4�CEC�7b_W6HA'VON'_¶7b_OXJGWXZµ2XZCEAOTWS^XY9F7
Ac�$7b_OXU]ZA'6�6HXZ�bTWA'9OGW8:9ONk7�A'A2C�§>SU4F9 1 7b6�4cGWXZA�°,�À429OG�GWXZ]Z8D��8DA'9O�U_W4Yµ2X 0 XZXY9�SU4cGWXF=^3�AF��7JAc�
7b_OXYS � XY6HXUXY9ONF8:9OXZXY6�8:9ON¬7�6�4cGWXZA�°,�"7b_W4c7^_W4�µFX<9OA·8:SUTW4�]Z7¡AO9�7b_OX<VO��X¼Ac��7b_OX¦4FTWTW6�A'4�]�_�§
4F9OG¬4����bVO]Z_�4F6�X^Ac��CD8:S^8D7�XZG+8:9F7�XY6�XZ��7�7�A·6�XY4cGWXY6��Y= d ��X � 4c��TWXZ]Z7��Y§�_OA � XZµFXY6Z§�8:9OXZµO8E7�4 0 C 1
_W4�µFX�_W4cG°4F9Ó8:92Á�VOXY9O]ZXsA'9®7b_OX¬VO��X�Ac�^ÈFXZ³°4F9OGÓA'9®7b_OX�`WVW4cCD8E7 1 Ac��7b_OX�8´92�RA'6�S¶4c7�8DA'9
7b_W4c7^]Y4F9 0 X¦A 0 7b4c8:9OXZGs� 6HA'S 8E7�= e _OXZ��X·4c�bT½XZ]Z7��U8:9O]ZC:VOGWX·7b_OX¦8:92�RA'6�SU4�7�8DA'9�8:9O]ZC:VOGWXZGÓ8:9
ÈFXZ³¶Ë@CDXZ�Y§@7�_OX"XZ³aTW6�XZ����8DµFXY9OXZ����Ac��7b_OX"8:92�RA'6�SU4c7�8EAO9�§a429OG¦7b_OX"CDXZµFXZC,Ac�Ã]ZAO9O��XY6�µÌ4�7�8D�bS|A��Ã7b_OX
8:92��AO6�SU4c7�8DA'9�=�ix9^7b_O8D��]�_W42TO7�XY6Z§Fi�GW8D��]YVO���$_OA � 7b_OXZ��X$GWXZ]Z8D��8DA'9O�$8´92Á�VOXY9O]ZX-7b_OX�TWXY6 ��A'6�SU4F9O]ZX
4F9OG�VO��X��jVOC:9OXZ����Ac�MÈ2XZ³�§�4F9OG�]ZA'SUTW4F6HX¡S 1 7�XZ]Z_W9O8E`WVOXU7�A¼AF7b_OXY6-TWA27�XY9F7�8´4�Cõ4FTWTW6HA'4c]Z_OXZ�Y="i
7b_OXY9+TW6�XZ��XY9F7^7b_OX¶� VO7�VW6�X·4�µFXY9'VOXZ�£�RA'6£ÈFXZ³¬4F9OG+GW8D��]YVO���<_OA � 8D7UN2XY9OXY6�4cCD8D¿ZXZ�<7�AkA 0OÅ XZ]Z7�º
A'6�8DXY927�XZG·C:4F9ONOVW4cNFXZ��AF7�_OXY6$7b_W4F9¼È'4�µc4W= r 8:9W4cCDC 1 §�i��bVWSUS¶4F6�8D¿ZX"7b_OX�7�_OXZ��8D�Y=

ó'ö



uU²�± � 
�/�����/�/�
��"�

Ú�·¹¶¸·º¶ � ØM�R~F��� Ï � À\¿UÀM�W��Á�~F�j�Æ�%!Y�õ���Æ��Ù°{�~F�j�,�
I 1 XZ³aTW6HXZ����8:9ON¦7b_OX¡4�]Z7bVW4cC>XZ³']ZXYTO7�8DA'9O�"7�_W4c7JSU4 1 Á@A � A'VO7-Ac��4US^XZ7�_OA'G�8:9Fµ2A']Y4c7�8EAO9�§ � X
XZ³WTWAF��X"ÂO9OA � CEXZGWN2X�4 0 A'VO7�7b_OX-8´927�XY6�9W4�CE�mAc�Ã4���VWTWTOCE8DXY6-S^XZ7b_OAOG<7�A¡4"]ZCD8DXY927Y=�i��õ4£��Ac�R7 � 426�X
GWXZµFXZCDA'T½XY6¦6�XZCD8EXZG°VWT½A'9®7b_O8D� ÂO9OA � CDXZGWNFX·Ac��4��bVWTWTOCD8EXY6Ibô�¦8:SUTOCDXYS^XY9F7�4c7�8DA'9Ó6�4c7b_OXY6»7b_W4F9
A'9É7b_OX^�bVWTWTOCD8EXY6Ibô��GWXZ]ZC:4F6�XZG�8:927�XY6x�j4c]ZXF§,VW9O8:9F7�XY9OGWXZG�GWXYTWXY9OGWXY9O]Z8DXZ�U]ZA'VOCDG 0 X^8:9F7�6�A'G@VO]ZXZG,§
TWA27�XY9F7�8´4�CEC 1 CE8:S^8D7�8:9ON¦7b_OX"XZµ2AFC:VO7�8DA'9¦Ac��7b_OX"]ZCD8DXY9F7�=

r A'6-8:9O��7�4F9O]ZXF§�]ZA'9O��8DGWXY6£7b_OXU]Y4���X^�RA'6 d 7�C´4���GWXZ��]Y6�8 0 XZG+8´9���XZ]Z7�8DA'9�ó@=ôó�§�8´9 � _O8D]Z_
7b_OX$GWXZµFXZCDA'T½XY6�CDXY4F6�9OXZGU7�_W4c7õ4"TW426�7�8D]YVOC:4F6MS^XZ7�_OA'G^]ZA'VOCDG<6�XZ]ZXZ8DµFX�4"9OVWS 0 XY6>Ac���bTWXZ]Z8:4cCD8D¿ZXZG
XZ³O]ZXYTO7�8DA'9£7 1 TWXZ��§Y�bVO]Z_�4���EBC@F�>�GIH V LBF�F�A�D@C�>OX
\�W�K�>BD@C�<]L�Ñ�4F9OGRZÄÑ
a�G�=�<�X V =�G�Ï@Ï]\�W�K�>�DBC�<cLBÑW= d ��º
�bVWS^X"7�_W4c7�7b_OX�S^XZ7�_OA'GW��7�_W4c7$]Y4F9¦6�4c8D��X£7b_OXZ��X"XZ³O]ZXYTO7�8DA'9O�JGWXZ]ZC:4F6HX¡S^A'6HXJNFXY9OXY6�4cC,XZ³O]ZXYT2º
7�8DA'9É7 1 TWXZ�"4c�"TW4F6�7�A��õ7b_OXZ8:6-8:927�XY6x�j4c]ZXZ�Y=�i��M7�_OX�GWXZµFXZCDA'T½XY6-8´927b6�AOG@VO]ZXZG�_W4F9OGWCDXY6��"A'9OC 1 �RA'6
XY4c]Z_�Ac��7b_OXU��TWXZ]Z8:4cCD8D¿ZXZGv7 1 T½XZ��7b_W4�7"]ZA'VOCDG¹4c]Z7�VW4cCDC 1 A']Z]YVW6Z§>7b_OX¶]ZA'GWX¦S^8DN'_27 0 6�XY4FÂk8L�J4
S^XZ7b_OAOG¼XZµFAFCDµFXZG¦7�A£��8DN'9W4cC,4£GW8Ã°,XY6�XY927��bT½XZ]Z8:4cCD8E¿ZXZG�XZ³O]ZXYTO7�8DA'9¼7 1 T½XF=Mij9¶7b_OX"]Y4c��XJAc�,È'4�µc4W§
7b_O8D�-��8D7bVW4c7�8DA'9k]Y4F9W9OAF7-4F6�8D��X 0 XZ]Y4FVO��X�7b_OX£]ZA'SUTO8DCDXY6-�RA'6�]ZXZ��7b_OX^TW6�XZ��XY9O]ZX^Ac��_W4F9OGWCDXY6��-�RA'6
7b_OXUXZ³O]ZXYTO7�8DA'9�7 1 T½XZ�¡GWXZ]ZC:4F6HXZG 021 �bVWTWTOCD8EXY6»A'TWXY6�4�7�8DA'9O�Y=¦i���7b_OXUC:4F9ONOVW4cNFX¼XY9FµO8:6�A'9WS^XY927
GW8DG¬9OAF7�TW6�AcµO8DGWXU7b_O8D��XY92�RA'6�]ZXYS^XY927Y§�7b_OX¶ÈFXZ³Ä4FTWTW6HA'4c]Z_ � A'VOCDG¬_W4�µFX^7�A 0 X¶XZ³'7�XY9OGWXZGs7�A
XY9O�bVW6�X£7b_W4c7$7b_OX^VO��X"Ac� � _O8D7�X�º 0 Ac³¦8:92��AO6�SU4c7�8DA'9¼GW8DG�9OAF7�]ZA'SUTOCD8D]Y4c7�X£XZµFAFC:VO7�8DA'9�=

Ú�·¹¶¸·YÒ # Ö ~����F�M{�~F���>� # Á7ÁM�2�,{���ØM��}
ij9O]Y6HXY4c��8:9ON¦7b_OX¡6HA 0 VO��7b9OXZ���-4F9OGÄ6�XZ]ZAcµFXY6 1 N'6�4F9'VOC:4F6H8E7 1 Ac��4FTWTOCD8D]Y4c7�8DA'9O�"GWAOXZ�À9OA27J6�XZ`WVO8´6HX
4¼��7b4�7�8D]»429W4cC 1 ��8D�^7�AOAFCR= u 9OX¦4cCD7�XY6�9W4�7�8DµFX^]YVW6�6�XY927�C 1 8:9sVO��X^8D��7�A¦GWAO]YVWS^XY927�7b_OX<TW6HXZ]Z8E��X
7 1 T½XZ��Ac��XZ³O]ZXYTO7�8DA'9O�$7b_W4c7M4"S»XZ7b_OA'GUSU4 1 7b_W6�A � 8:9^]ZA'SUS^XY927��M4 0 A'VO7�7b_OXJS»XZ7b_OA'G,=��Ó8D7b_
7b_O8D�J4FTWTW6HA'4c]Z_�§a4£GWXZµFXZCDA'T½XY6$]Y4F9¦6�XZ7�4c8:9^Á@XZ³O8 0 8ECD8:7 1 8:9·4^S^XZ7�_OA'G¼8:9F7�XY6 � 4c]ZXF§ 0 VO7���7�8DCEC>TW6�Acº

ó'ø



µO8EGWXU4cGWGW8D7�8DA'9W4�C�8´92�RA'6�S¶4c7�8DA'9¦7�AU]ZCD8EXY927�� � 8D�b_O8:9ON¦7�A T½XY6x�RA'6�S¾Ë�9OXY6xºjNO6�4c8:9OXZG¬6�XZ]ZAcµFXY6 1 = d
GW8D�b4cGWµc4F9F7�4cNFX�Ac�,7b_O8D�$4FTWTW6�A'4c]Z_^8D�$7b_W4c7�8D7��RA'6�]ZXZ��7b_OX�GWXZµFXZCDA'T½XY6�7�A¡SU4�8´927b4c8:9^]ZAO9O��8D��7�XY9O] 1
0 XZ7 � XZXY9"7�_OX�TW6�AFNO6�4FSÓ]ZAOGWX�4F9OG�7b_OX�GWA']YVWS»XY9F7b4�7�8DA'9�§F4F9"A���7�XY9"426�G@VOA'VO�>7b4c�bÂ�=,3�A'6�XZAcµFXY6 §
7b_O8D��4FTWTW6�A'4�]�_¼4c���bVWS»XZ��7�_W4c7�4£GWXZµFXZCDA'T½XY6�Â'9OA � �$4cCDC�Ac�Ã7b_OX-XZ³']ZXYTO7�8EAO9¼7 1 TWXZ�$7b_W4�7�S^8DN'_27
0 XU6�4�8E��XZG � 8D7b_O8:9�7b_OX 0 AOG 1 Ac�M7�_OX¡S^XZ7b_OAOG 0 XZ8:9ON·GWXZµFXZCDA'T½XZG�k�7b_OXUTW6�XZ��XY9O]ZX^Ac��6�VW927�8:S^X
XZ³O]ZXYTO7�8DA'9O�ÀS¶4FÂcXZ��8D7�GW8L¸<]YVOCD7-�RA'6�4£GWXZµFXZCDA'TWXY6-7�A»TW6HAÌµO8DGWX�]ZA'S¶TOCEXZ7�X�GWAO]YVWS^XY9F7�4c7�8DA'9�=

d 9OA27b_OXY6$]ZA'VW6���X�Ac��4c]Z7�8EAO9¦4Yµc4c8DC:4 0 CDXU8D���RA'6�4¶��Ac�R7 � 426�XJGWXZµ2XZCEAOTWXY6-7�AU8:9O�bT½XZ]Z7"7b_OX
XZ³O]ZXYTO7�8DA'9®7 1 TWX�_O8DXY6�4F6H]�_ 1 §J4F9OG®7�A+TW6�Acµ'8DGWXÄ_W429OGWCEXY6H�¦�RA'6U4cCDC-�bV 0 7 1 T½XZ�¦Ac�¡4�GWXZ]ZC:4F6HXZG
XZ³O]ZXYTO7�8DA'9^7 1 T½XF=MiR7�8D�$VW9OCE8:ÂcXZC 1 7b_W4c7>8:9<S^A2��7Ã��8E7�VW4c7�8DA'9O�M7�_OX�XZ³O7b6�4-]ZA2��7�Ac�tTW6HA'G@VO]Z8:9ONU4F9OG
GWX 0 VONFNF8:9ON"7b_OXZ��X�_W4F9OGWCDXY6��>8D� � 426�6�4F927�XZG,= r VW6H7b_OXY6�S^A'6HXF§Z7b_O8D�Ã��AFC:VO7�8DA'9£8E��9OAF7Ã6HA 0 VO��7>��8:9O]ZX
�bV 0 7 1 TWXZ��]Y4F9 0 X�4cGWGWXZG·7�A¡7�_OX"XZ³']ZXYTO7�8DA'9k_O8DXY6�4F6�]Z_ 1 4c7�4F9 1 TWA28´927�8:9¦7�_OX"GWXZµFXZCDA'TWS^XY927Y=
e _OXkÈFXZ³ 4FTWTW6HA'4c]Z_vTW6�AcµO8EGWXZ�·4sS^XY4F9O�¼Ac��GWXZ7�XY6�S^8:9O8´9ON+]ZA2��7�ºjX*°,XZ]Z7�8DµFXZC 1 � _O8D]Z_®Ac��7b_OX
SU4F9 1 TWAF����8 0 CDXU_W4F9OGWCDXY6��"S^8DN'_27 0 X � 426�6�4F927�XZG¦4c7�4F9 1 TW4F6�7�8E]YVOC:4F6m��A'VW6H]ZX"]ZA'GWX^TWAF8:927Y=

Ú�·¹¶¸·�Ü É ØM� » �@}c�W�F�ºÁ�~F���Ã�bÌ��'&<�@�s����~�ØM�ÃÊJá��F�F���,~�¿UÀM�W��Á�~F�j�Æ�p�Ã~F�Má��O~Yá��F�
e _OXk]YVW6�6�XY927UXZ³']ZXYTO7�8EAO9v��7b6�VO]Z7bVW6�X¦XZ³O7b6�4�]Z7�XZGs��AO6^��A'VW6�]ZXÉË@CDXZ�<XY9W4 0 CDXZ�·4�GWXZµ2XZCEAOTWXY6¼7�A
GWXZ7�XY6�S»8´9OX¶7b_OXUXZ³O]ZXYTO7�8DA'9O��7b_W4�7"]Y4F9 0 XU��8DN'9W4�CEXZG+4c7"4F9 1 TWA28´927�8:9�7�_OX<TW6�AFN'6�4FS¦§�4cCDA'9ON
� 8D7b_®7b_OX�A'6�8DNF8:9®Ac�^7b_OXZ��X�XZ³']ZXYTO7�8EAO9O�Y= e _OXk�RA'6�S^XY6¶8:92��A'6�SU4c7�8DA'9Ó4cCDCDA � �·4sGWXZµFXZCDA'TWXY6
7�A¦GWXZ7�XY6�S^8:9OX<7b_OXU4c]Z7�VW4cC�XZ³']ZXYTO7�8EAO9O�¡7�_W4c7"]Y4F9k]Y6�AF���^4¦S^AOG@VOCEX 0 AOVW9OG@4F6 1 = e _OXUC:4c7�7�XY6
8:92��AO6�SU4c7�8DA'9k4cCDCDA � �J4^GWXZµFXZCDA'T½XY6-7�A^7b6�4c]ZX"XZ³O]ZXYTO7�8DA'9O�"7�A^7b_OXZ8:6m��A'VW6�]ZXF§WXY9W4 0 CE8:9ON·4US»A'6�X
7b_OA'6HA'VON'_¼8:9O�bTWXZ]Z7�8EAO9�=

u 9OXÀ4��bTWXZ]Z7�S^8D����8:9ON£�j6�A'Sf7�_OXJ8:92�RA'6�SU4c7�8EAO9U]YVW6�6HXY9F7�C 1 TW6HA'G@VO]ZXZG 021 ÈFXZ³U8D��4�CD8:9WÂ
7�A¦7b_OXUTW4F6H7�8D]YVOC´426���7b4c7�XYS^XY927��-7b_W4c7"]Y4F9�TW6�AOG@VO]ZX¦4F9kXZ³']ZXYTO7�8DA'9�= d ��4¦6HXZ�bVOCD7Y§>8E7"8D�^9OAF7
TWA2����8 0 CDX¡7�A¡7�6�4c]ZX�4c]Z7bVW4�C,8:9O��7b4F9O]ZXZ�-Ac�ÃXZ³O]ZXYTO7�8DA'9O�Y= r A'6BXZ³a4FS¶TOCEXF§ � _OXY9·4F9¼XZ³O]ZXYTO7�8DA'9É8E�
XZ³WTOCE8D]Z8D7�C 1 7b_W6�A � 9�§28E7m8E�"9OAF7�TWA2����8 0 CDX¡7�A¡GWXZ7�XY6�S^8:9OXF§@AO9OC 1 �j6�A'S¾ÈFXZ³¼8´92�RA'6�S¶4c7�8DA'9�§W8L��8E7m8E�

ó'ù



4·9OX � XZ³']ZXYTO7�8EAO9�A'6�8L�m429�XZ³'8D��7�8´9ON�XZ³O]ZXYTO7�8DA'9�8´9O��7b4F9O]ZX¼8E� 0 XZ8´9ON�6�X�ºj7�_W6�A � 9�=<ix92��A'6�SU4�º
7�8DA'9¦4 0 A'VO7$XZ³']ZXYTO7�8EAO9¦8:9O��7b4F9O]ZXZ� � AOVOCEG·4�CECDA � GWXZµFXZCDA'TWXY6H�J7�AU6�XY4���A'9¼4 0 A'VO7�_OA � �bTWXZ]Z8LË@]
XZ³O]ZXYTO7�8DA'9W4cCM]ZAO9OGW8E7�8EAO9O�¡]Z8:6�]YVOC:4c7�X<8:9s4·TW6�AFNO6�4FS¦= g A � XZµFXY6Z§Æ8D7�8D�¡VW9O]ZCDXY4F6 � _OXZ7b_OXY6�7b_OX
4cGWGW8D7�8DA'9W4cC 0 XY9OX�Ë@7��$7b_W4c7M]ZAOVOCEG 0 XJA 0 7b4c8:9OXZGU�j6�A'S 7b_OXJS^AO6�X��bT½XZ]Z8ÊË@]£A'6�8DNF8:9¶8´92�RA'6�S¶4c7�8DA'9
A'VO7 � XZ8DN'_k7b_OXUTWAF����8 0 CDX¼GW8D�b4cGWµÌ429F7b4�NFXUAc��6�XZG@VO]Z8:9ONÄ7�_OX¡]ZC:4F6H8E7 1 4F9OG��bVO]Z]Z8:9O]Z7b9OXZ���^Ac�$7b_OX
XZ³O]ZXYTO7�8DA'9¦��7�6�VO]Z7bVW6�XF=

Ú�·¹¶¸·�á É ØM�[Ì¶�F�@�W�x}Ì�x�,�°���>Û�� À�!Y�õ�b�,��Ù°{�~F�j�,�
e _OXY6�X�4F6HX�7�_W6�XZX$]Y4c��XZ��8:9 � _O8D]�_^7�_OX�È2XZ³�7�AOAFCWSU4 1 9OAF7M6�XZ7bVW6�9£]ZA'9O��XY6�µÌ4c7�8Eµ2X�8:92�RA'6�SU4�7�8DA'9�=
r 8:6���7Y§OÈFXZ³·VO��XZ��7b_OX�TW4c]ZÂY4cN2XZ����TWXZ]Z8LË@XZG 0F1 7b_OX�VO��XY6�4���7�_OX�Å � A'6�CDG�ÆU8:9 � _O8D]�_É7�A^��XY4F6�]Z_
�RA'6�4cCDC�TWA2����8 0 CDX·8:SUTOCDXYS^XY927b4c7�8DA'9O�UA��m4�TW4F6H7�8D]YVOC´426US^XZ7b_OAOG,=Äi��À4�VO��XY6�� 4�8ECD�^7�A��bT½XZ]Z8Ê� 1
4s6�XZCDXZµÌ4F927 TW4�]�Â�4cNFXF§$ÈFXZ³vSU4 1 9OAF7¼6�XYTWA'6H7<]ZXY6�7�4c8:9+XZ³O]ZXYTO7�8DA'9O�Y= i��H§$8:9®�bT½XZ]Z8Ê� 1 8´9ON®7b_OX
TW4c]ZÂY4cN2XZ�Y§F7b_OX"VO��XY6õ� 4c8DCD�$7�A�8:9O]ZC:VOGWX¡4£TW4c]ZÂY4cNFXmGWX�Ë�9O8´9ON¼4"7 1 T½X 0 XZ8:9ON<4F9W4cC 1 ¿ZXZG,§'È2XZ³U]Y4F9
8D���bVOX�4 � 426�9O8:9ON¡S^XZ����4cNFXF=�i��Ã7�_OXÀVO��XY6��j4c8DCD��7�A��bT½XZ]Z8Ê� 1 TW4c]�Â�4cNFXZ�$7b_W4c7�XZ³'7�XY9OG<7 1 TWXZ�$7b_W4c7
4F6�X�4�C´6HXY4cG 1 GWX�Ë�9OXZG,§�7�_OXY9¼ÈFXZ³¦8D�ÀVW9W4 0 CDX£7�A � 4F6�9¶7b_OX�VO��XY6Z=

hOXZ]ZA'9OG,§WÈFXZ³¦6�XZCD8DXZ�JAO9¦4¡S»A'GWXZC,A��Ã7b_OX"C:4F9ON'VW4cN2X"XY9FµO8:6�A'9WS^XY927�7�A^GWXZ7�XY6�S»8´9OX£7b_OX
XZ³O]ZXYTO7�8DA'9O�^7b_W4c7¡S»8ENO_F7^4F6�8D��X¶� 6�AOS 0 4c��8D]<AOTWXY6�4c7�8EAO9O�Y§>�bVO]�_s4c�^4F9�4cGWGsA'TWXY6�4c7�8DA'9�§�4F9OG
7b_OXUXZ³O]ZXYTO7�8DA'9O�^7b_W4c7^S^8DN'_27¡4F6�8D��X»� 6�AOS²9W4c7�8DµFX¼S^XZ7b_OAOGW�Y= d CD7b_OA'VONO_�7b_OX¼S^A'GWXZC�Ac��7b_OX
XY92µ'8:6�A'9WS»XY9F7$VO��XZG � _OXY9<4FTWTOC 1 8:9ON¡È2XZ³U7�A"7b_OX�]ZAOGWX-GWXZ��]Y6�8 0 XZG¦8:9¶]�_W4FTO7�XY6�ó � 4c�MTW426�7�8:4cCR§
ÈFXZ³¦��7�8ECDCÃ6HXZ7bVW6�9OXZG·8:92�RA'6�SU4�7�8DA'9¦VO��X��jVOCÃ7�AU4^GWXZµ2XZCEAOTWXY6Z=

e _O8:6�G,§�ÈFXZ³kGWA'XZ��9OAF7�6HXYTWA'6�7"4c� 1 9O]Z_W6�A'9OA'VO�-XZ³']ZXYTO7�8EAO9O� ¬:¢YðI = d 9�4c� 1 9O]�_W6�AO9OA'VO�
XZ³O]ZXYTO7�8DA'9�SU4 1 4F6�8D��X£� 6HA'Sñ4¶µO8´6H7bVW4cC�SU4c]Z_O8´9OX^XY6�6HA'6Z§��bVO]�_�4c�"6�VW9W9O8:9ON·AOVO7JAc��S»XYS^A'6 1 §
A'6 � _OXY9¦7b_OX%ÏÄCMLBD¡S»XZ7b_OA'GkAc�M4^7b_W6�XY4cGkA 0OÅ XZ]Z7�8D�J8:92µFA'ÂcXZG,=$hO8:9O]ZX^7b_OXZ��X"XZ³O]ZXYTO7�8DA'9O�"]Y4F9
4F6�8D��X"4c7�µ'8:6�7bVW4�CEC 1 4F9 1 TW6�AFN'6�4FSfTWAF8:927Y§WA'9OX-]Y4F9¼4c���bVWS»XJ4^VO��XY6�Ac�,ÈFXZ³ � 8DCDC�Ë�9OG¼8E7mXY4c��8DXY6
7�A^VO��XJ7�_OXJA'VO7�TWVO7�A��t7�_OXJ7�AOAFC�8Ê�>8E7$8D��9OAF7$]ZC:VO7�7�XY6�XZG � 8D7b_¶7b_O8D��8:92�RA'6�SU4�7�8DA'9�= g A � XZµFXY6 §F8D7

ó��



SU4 1 TW6�AcµFX¡VO��X��jVOCR§�A'9O]ZX¡S»A'6�X"XZ³WTWXY6�8DXY9O]ZX¼8E�-N'4c8:9OXZG � 8D7b_ÉÈFXZ³�§�7�AU8:9F7b6HA'G@VO]ZXU4F9ÉA'TO7�8DA'9
8:9F7�AU7b_OX"7�AOAFC,7�A^A'VO7�TWVO7��bVO]Z_¦XZ³O]ZXYTO7�8DA'9O�À4��J4US^XY4F9O�mAc��6HXYS^8:9OGW8´9ON¼7b_OX^VO��XY6Z=

i��@ÈFXZ³^6�XZ7bVW6�9OXZG^8:92�RA'6�SU4c7�8EAO9�7�_W4c7 � 4c�Æ7�A'A-]ZA'9O��XY6HµÌ4c7�8DµFXF§c7�_OXBVO��4 0 8DCE8D7 1 Ac�@A'VW6>4FT2º
TW6�A'4�]�_ � A'VOCDG¦CE8:ÂcXZC 1·0 X"8´S¶TW4c]Z7�XZG,=!�Ó8D7b_¼ÈFXZ³�§O7b_O8D����8D7bVW4c7�8DA'9¼]Y429<4F6H8E��X � _OXY9¦6�XYTWAO6�7�8:9ON
4cCDCÃT½AF����8 0 CDXU6�VW9F7�8´S»X�XZ³O]ZXYTO7�8DA'9O� 0 XZ]Y4FVO��X£7b_OXY6�X¡426�X�SU4F9 1 TWA28´927��-8:9¦7b_OX"]ZAOGWX�7b_W4�7�]Y4F9
6�4c8D��X^XZ³O]ZXYTO7�8DA'9O�"�bVO]Z_�4c�.¯�AJ=�=OâML�<�Ñ�C�>BF
\@W�K�>)D�C�<]LBÑ'= e _O8D����8D7bVW4c7�8EAO9·]Y429 0 X¼SU4F9W4cNFXZG 0F1
TW6�AcµO8EGW8:9ON¦4<S»XY4F9O��Ac��XZCD8EGW8:9ONk7b_O8D�J8:92�RA'6�SU4c7�8EAO9 � _OXY9¦GWXZ��8:6�XZG,= e A¦SU4FÂcX"7b_O8D�"TWAF����8 0 CEXF§
7b_OX-��7b6�VO]Z7�VW6�XJA��Ã7b_OXmË@CEXZ�-NFXY9OXY6�4�7�XZG 021 ÈFXZ³¼8D��GWXZ��8DN'9OXZG¦7�AUSU42ÂcXJ8D7�TWA2����8 0 CDX�7�AU6�XYS^AcµFX
]ZXY6�7b4�8´9¶7 1 T½XZ�MAc��XZ³']ZXYTO7�8EAO9O� 021 VO��8:9ON^7b_OXJl-oJi��°]ZA'SUSU429OG�Ð�FJ>BDHßOaHä�>BW�K�>�D�C�<]LBÑËC
P�D�> å
A'9Ó4sÈFXZ³ Ë@CEXF= e _O8E�¦]ZAOSUSU4F9OG°_W4c�¦7b_OX�X*°,XZ]Z7¦Ac�UTW6�A'G@VO]Z8:9ONÓ4+9OX � ÈFXZ³®Ë@CEX � _OXY6�X
8:92��AO6�SU4c7�8DA'9¦4 0 A'VO7�7�_OX�XZ³O]ZXYTO7�8DA'9¦7 1 TWX"�bT½XZ]Z8ÊË@XZG�GWA'XZ�J9OA27J4FTWTWXY426Z=

d 9OA27b_OXY6���A'VW6�]ZX"Ac�M8:SUTW6�XZ]Z8D��8DA'958´9kÈFXZ³·426�8D��XZ���j6�A'S 7b_OX¡4c���bVWSUTO7�8DA'9É7b_W4c7J4¶]Y4cCDC
7�A+4¬S»XZ7b_OA'G°SU4�GWX·7b_W6�AOVON'_v4�µÌ4F6H8´4 0 CEXsS^8DN'_F7¦XY9OG°VWT 0 8:9OGW8:9ONv7�A+4F9 1 ]ZA'92��AO6�S^8:9ON
8:SUTOCDXYS^XY927b4c7�8DA'9 A'9¬429 1 �bV 0 7 1 T½X¦Ac�J7b_OX¼µÌ426�8:4 0 CDX�bô�<7 1 TWXF=sij9s��A'S»X<]Y4c��XZ�Y§M8D7USU4 1¬0 X
TWA2����8 0 CDX<7�A¦VO��XU7 1 TWX^8:92��XY6HXY9O]ZXU7�A¦CD8:S^8D7�7b_OX^�bV 0 7 1 TWXZ��7�_W4c7À426�X^]ZA'9O��8DGWXY6�XZG,= g A � XZµFXY6Z§
� 8D7b_¼S 1 ]YVW6�6�XY9F7$XZ³WTWXY6�8DXY9O]ZX � 8D7b_UÈ2XZ³�§Wi�_W4�µFX"9OAF7��RA'VW9OG¼7b_W4c7M7�_O8E��4c���bVWSUTO7�8DA'9¶N'6�XY4c7�C 1
8:9O]Y6�XY4c��XZ�-7b_OX"XZ³O]ZXYTO7�8DA'9k8:92��A'6�SU4c7�8DA'9¦6�XZ7�VW6�9OXZG,=

uU² � �»�À�Æ�"*t��� ��*:þ
e _O8D�$7b_OXZ��8D��4cGWG@6�XZ����XZGU7b_OX"TW6�A 0 CDXYS¾Ac�tTW6�AcµO8DGW8´9ON¶8´92�RA'6�S¶4c7�8DA'9U4 0 A'VO7M7�_OX$Á@A � Ac�,XZ³O]ZXYT2º
7�8DA'9O��8:9¦4£CDA']Y4�CE8D¿ZXZG � 4 1 =õi 7�GWXZ��]Y6�8 0 XZGÄ4US^XY429U7�AU4F9W4�C 1 ¿ZX¡_OA � XZ³O]ZXYTO7�8DA'9O�$Á@A � 8´9k4F9OG
A'VO7�A��7C@F
P 0 CDA']ZÂ2�À4F9OG�S^XZ7b_OAOGW�Y= d CE7�_OA'VON'_¦7�_O8E�-��AFC:VO7�8DA'9�TW6�AcµO8DGWXZ�ÀVO��X��jVOC>8´92�RA'6�S¶4c7�8DA'9
7�A¦GWXZµFXZCDA'T½XY6��Y§�7�_OXY6�X<6�XYSU4�8´9O�U4k9OXZXZG���AO6�4·S»A'6�X^NFCDA 0 4cC$S^XZ7b_OAOG�Ac�J6�XYTW6�XZ��XY927�8:9ON�7b_OX
Á@A � A��MXZ³']ZXYTO7�8DA'9O��=ÀQBA'S^8:9ON·VWT � 8D7b_·4¼TW6�4c]Z7�8D]Y4cC�S^XZ7b_OAOG�Ac��6�XYTW6�XZ��XY9F7�8:9ON¦7b_OX�Á@A � Ac�
XZ³O]ZXYTO7�8DA'9O�$8´9¶��Ac�R7 � 4F6�X�4FTWTOCD8D]Y4c7�8DA'9O� � A'VOCDG<XY9W4 0 CDX-��Ac�R7 � 426�X$XY9ONF8:9OXZXY6��$7�A 0 XZ7�7�XY6�GWXZ��8ENO9

ó'¤



4F9OGs7�XZ��7U4FTWTOCD8D]Y4c7�8DA'9O�Y= r A'6"XZ³W4FSUTOCDXF§$4ÄS»XZ7b_OA'G��RA'6^6�XYTW6�XZ��XY927�8:9ON�7b_OX¼NFCDA 0 4cC�Á@A � Ac�
XZ³O]ZXYTO7�8DA'9O� � A'VOCDG54�CECDA � GWXZµFXZCDA'TWXY6��"7�A<7b6�4c]ZX�XZ³O]ZXYTO7�8DA'9O�"7�AU7�_OXZ8´6-AO6�8DNF8:9O�Y§�A'6$7�A 0 XZ7�7�XY6
VW9OGWXY6���7�4F9OGÄ_OA � XZ³']ZXYTO7�8EAO9·XZµ2AFCDµFX"8:9·TW6�AFNO6�4FS^�Y=

d ��XZ]ZA'9OG+4c�bT½XZ]Z7UAc��7b_O8D�<6�XZ��XY4F6�]Z_�7b_W4�7¡4FTWT½XY4F6�� � A'6�7b_ 1 Ac���jVW6�7b_OXY6£8:9FµFXZ��7�8DN'4�º
7�8DA'9�8D�^7b_OXUN2XY9OXY6�4cCD8D¿Y4c7�8DA'9sAc�$7b_OX<È2XZ³Ä7�XZ]�_W9O8D`WVOX¦7�A¦AF7b_OXY6�A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZG�C:4F9ON'VW4cN2XZ�Y=
K�µ2XY9�7�_OA'VON'_�S»AF��7>A 0OÅ XZ]Z7�ºjA'6�8DXY927�XZG^C´429ON'VW4cNFXZ���bVWTWT½A'6�7�8:9ON"XZ³O]ZXYTO7�8DA'9O�MGW8D�bTOC:4 1 7b_OXM��4FS^X
�jVW9OG@4FS^XY927b4cC>]ZA'9O]ZXYTO7�� Å VO��7�8L� 1 8:9ON¦ÈFXZ³�§�7b_OXZ8:6-XZ³']ZXYTO7�8DA'9�_W4F9OGWCD8:9ON·� 1 ��7�XYS^�JGW8Â°,XY6��-�j6�A'S
È'4�µÌ4½=·iR7 � AOVOCEG+TW6�AcµFX<VO��X�� VOC$7�A¦XZ³WTOCDA'6�X·_OA � VO��X��jVOC�429OG¬X*°,XZ]Z7�8DµFX¼7b_OXUÈFXZ³s4FTWTW6�A'4c]Z_
]Y4F9¦TW6�AcµFX-�RA'6$��VO]�_¼C:4F9ON'VW4�NFXZ�Y§W�bVO]Z_·4��BQ,®�®^=

r 8:9W4cCDC 1 §$8:9 A'6�GWXY6£7�A 0 X·4 0 CDX·7�A�4cGWG@6�XZ���<4 � 8DGWXY6 0 4c��X¦Ac�À��A'VW6�]ZX¦]ZAOGWX·4F9OGv4
C:4F6�NFXY6mTWAOAFC,Ac�MVO��XY6Z§W7�_OX"ÈFXZ³¦7�AOAFC,9OXZ]ZXZ����8D7b4c7�XZ�-��A'S»X"8´S¶TW6�AcµFXYS^XY927��Y= e _OX¡S»AF��7$8:SUTWA'6 º
7b4F927�Ac��7b_OXZ��X£8:SUTW6�AcµFXYS^XY927��-8´9O]ZC:VOGWXU��VWTWTWA'6�7�8´9ON¦7�_OX�È'4�µÌ4É¢F=:¢"C:4F9ON'VW4�NFX��bT½XZ]Z8LË@]Y4c7�8DA'9�§
4F9OG¬6HXZ��AFCDµ'8:9ONk] 1 ]ZCDXZ��8:9�S»XZ7b_OA'Gs4F9OG�]ZC´4�����GWXYT½XY9OGWXY9O]Z8EXZ��= hWVWTWT½A'6�7�8:9ON�È'4�µÌ4�¢2=:¢ 0 4���8Lº
]Y4cCDC 1 S^XY4F9O�"�bVWTWT½A'6�7�8:9ON¦7b_OX^]ZA'9O]ZXYTO7"Ac�M8:9W9OXY6�]ZC´4�����XZ�Y= e _O8E�£8:9F7b6HA'G@VO]ZXZ�"GW8L¸<]YVOCD7�8DXZ�^8:9
7b_OXUAO6�N'4F9O8D¿Y4c7�8DA'9�Ac��ÈFXZ³�8:92�RA'6�SU4�7�8DA'9�§�4F9OG¬6�XZ`WVO8:6�XZ�<4·S»A'6�XU]ZA'S¶TOCEXZ³s4F9W4cC 1 ��8E�U4c7£7b_OX
d h e CDXZµFXZCR=Mi 7$8E��9OXZµFXY6H7b_OXZCDXZ���$�RXY4c��8 0 CDXF= r A'6�ÈFXZ³¶7�A 0 XÀ4 0 CDX"7�A^6�XZ��AFCDµFXm] 1 ]ZCDXZ��8:9¦S^XZ7b_OAOG
4F9OGk]ZC´4����JGWXYT½XY9OGWXY9O]Z8DXZ�Y§Ã4cCD7b_OAOVON'_¦��7�6�8D]Z7�C 1 4UVO�b4 0 8DCD8D7 1 8:SUTW6�AcµFXYS»XY9F7Y§ � AOVOCEG�4cCDCDA � GWX�º
µFXZCDA'T½XY6��^7�A·4F9W4cC 1 ¿ZXU��A'VW6�]ZX¶]ZA'GWX¶Ë@CDXZ�¡8:9 0 4c7�]Z_OXZ�Y§,7�_'VO�"N'6HXY4c7�C 1 6�XZG@VO]Z8:9ONÄ7�_OXUCDXZµFXZCMAc�
8:9F7�XY6�µFXY927�8DA'9¦]YVW6�6HXY9F7�C 1 6�XZ`WVO8´6HXZGÄA��ÃÈFXZ³·VO��XY6���=

uU² K p£�^.².)�$*��

iR7m8E�"9OAF7�VW9O]ZA'SUS»A'9¼�RA'6$VO��XY6���A��õ��A���7 � 4F6�XJ42TWTOCE8D]Y4c7�8EAO9O�"7�A 0 XZ]ZA'S^X�� 6�VO��7b6�4c7�XZG 021 S»8E�Hº
CDXY4cGW8:9ON^XY6�6�A'6�S^XZ���b4cNFXZ��A'6�TW6�AFN'6�4FSÓ�j4c8DC:VW6�XZ�Y=$K�³O]ZXYTO7�8DA'9U_W4F9OGWCD8:9ON<S^XZ]Z_W4F9O8D�bS^�$TW6�XZ��XY927
8:9vS^AOGWXY6�9sC:4F9ON'VW4�NFXZ�UTW6�Acµ'8DGWXÄ4�S^XY429O�U7�A�XY9W4 0 CDX¦��Ac�R7 � 426�XUGWXZµFXZCDA'T½XY6��<7�A 0 VO8DCDG°4FT2º
TOCD8D]Y4c7�8DA'9O��7�_W4c7À4�µFA28EG�7b_OXZ��X»TW6HA 0 CDXYS^�Y=�I$VO8DCDGW8´9ON�4FTWTOCD8D]Y4c7�8DA'9O� � 8D7b_�4FTWTW6�A'TW6H8´4�7�X^XY6�6�A'6

öFû



_W4F9OGWCD8:9ON���7b6�4c7�XZNF8DXZ�Y§Æ7b_OA'VON'_�§�6�XZ`WVO8:6�XZ�^�bVWTWTWA'6H7»4 0 AcµFX<4F9OG 0 X 1 A'9OGs7b_W4c7^TW6�Acµ'8DGWXZG 0F1
4�C:4F9ON'VW4�NFX�bô�¼]ZA'SUTO8DCDXY6¼A'6^CD8:9WÂcXY6Z= e A�XY9O]ZA'GWX�4F9+42TWTW6�A'TW6�8:4c7�Xk��7b6�4�7�XZN 1 §M4�GWXZµFXZCDA'TWXY6
6�XZ`WVO8:6�XZ�J��A'S^X�ÂO9OA � CEXZGWN2X�Ac�õ_OA � XZ³O]ZXYTO7�8DA'9O�"S^8DN'_27$Á@A � 7b_W6�A'VONO_¼7b_OX"� 1 ��7�XYS¦=

ij9�7b_O8D�^7b_OXZ��8D�Y§Mi"_W4�µFX¼GWXZ��]Y6�8 0 XZGv429¬4FTWTW6HA'4c]Z_�7�A�_OXZC:TsGWXZµFXZCDA'TWXY6��¼4c]Z]ZXZ���^7b_O8D�
8:92��AO6�SU4c7�8DA'9�= e _OX·42TWTW6�A'4c]Z_�§ 0 4c��XZG+AO9s��7b4c7�8D]¦4F9W4cC 1 ��8D�<7�XZ]Z_W9O8D`aVOXZ��§M8D�¼�bVWTWTWA'6H7�XZG 0F1
4�7�AOAFC$9W4FS^XZGvÈ2XZ³�= e _OX¦ÈFXZ³+7�A'AFC$XZ³O7b6�4c]Z7��¡8:92�RA'6�SU4�7�8DA'9+4 0 AOVO7U7b_OX¦��7b6�VO]Z7bVW6�X¼Ac�ÀXZ³2º
]ZXYTO7�8DA'9O�¼8:9sÈ'4�µÌ4�TW6�A2N'6�4FS^��§MTW6�Acµ'8DGW8:9ON+4·µO8DX � A��J7b_OX·4c]Z7bVW4�C�XZ³O]ZXYTO7�8DA'9O�¼7b_W4c7US^8DN'_27
4F6�8D��X¦4c7"GW8Â°,XY6�XY927»T½AF8:9F7��»429OG�Ac��7b_OX<_W4F9OGWCDXY6��¶7b_W4c7�4F6�X¼TW6�XZ��XY927Y=·lm��XUAc��7b_O8D�^7�AOAFC�A'9
4^]ZAFCDCDXZ]Z7�8DA'9kAc��È'4�µÌ4^CD8 0 6�4F6 1 4F9OG·4FTWTOCD8D]Y4c7�8DA'92ºjAO6�8DXY9F7�XZG���A'VW6�]ZX"]ZAOGWX�GWXYS^AO9O��7b6�4c7�XZ��7b_W4c7
7b_OX<42TWTW6�A'4c]Z_k]Y4F9�_OXZC:T�GWXZ7�XZ]Z7 0 A27b_�VW9O]Y4FVON'_27�XZ³O]ZXYTO7�8DA'9O�Y§�4F9OGsVO��XZ��Ac�$�bV 0 �bVWSUTO7�8EAO9
7�AU]Y4�7�]�_¼XZ³O]ZXYTO7�8DA'9O�Y=

e _OX�µO8DX � Ac�,XZ³']ZXYTO7�8EAO9^Á@A � � 1 927b_OXZ��8D¿ZXZG·4F9OG¦6�XYTWAO6�7�XZG 021 ÈFXZ³U]Y429<TW6�AcµO8DGWXJ��XZµ2º
XY6�4cC 0 XY9OX�Ë@7��J7�A»4£GWXZµFXZCDA'T½XY6Z= r 8´6H��7Y§W4£GWXZµFXZCDA'TWXY6m]Y4F9¼8:9F7�6�A'G@VO]ZX�_W429OGWCEXY6H���RA'6$VW9O]Y4FVON'_27
XZ³O]ZXYTO7�8DA'9O�^7�A¦8:9O]Y6�XY4c��X¼7b_OX<6�A 0 VO��7b9OXZ���£Ac��]ZA'GWXF=¦hOXZ]ZA'9OG,§�4¦GWXZµ2XZCEAOTWXY6£]Y4F9�GWXZ7�XY6�S^8:9OX
]Y4c��XZ�-8:9 � _O8D]Z_·VW9W4F927�8D]Z8:TW4c7�XZG�XZ³O]ZXYTO7�8DA'9O��4F6�X�4c]Z]Z8DGWXY927b4cCDC 1 _W4F9OGWCDXZG�k,6�X�Ë�9O8:9ON·_W4F9OGWCDXY6��
�RA'6�7b_OXZ��X�]Y4c��XZ�$SU4 1 4�CE��A�8:9O]Y6�XY4c��X-]ZAOGWXÀ6�A 0 VO��7b9OXZ���Y= e _O8:6�G,§O8:9O�bT½XZ]Z7�8DA'9¼Ac�,�bV 0 �bVWSUTO7�8EAO9
]Y4c��XZ�-SU4 1 8:9OGW8E]Y4�7�XUTWAF8:927�� � _OXY6�X"7�_OX�4cGWGW8D7�8DA'9¦Ac�>Ë�9OXY6xºjN'6�4c8:9·6�XZ]ZAcµFXY6 1 ]ZA'GWX"]ZA'VOCDGk8´S¡º
TW6�AcµFX$7b_OXJVO��4 0 8DCE8D7 1 Ac�,4"� 1 ��7�XYSÉ= r 8:9W4cCDC 1 §W7b_OX�4 0 ��7b6�4c]Z7�µ'8DX � Ac�,7b_OX$XZ³']ZXYTO7�8DA'9¶��7b6�VO]Z7bVW6�X
]Y4F9U_OXZC:T¼4-GWXZµFXZCDA'TWXY6�GWXZ7�XZ]Z7�T½AF7�XY927�8:4cCDC 1 TW6�A 0 CDXYSU4c7�8E]-A'6>8:6�6�XZNOVOC´426�XY6�6�AO6�_W4F9OGWCD8´9ON^]ZAOGWXF=
e _OX¦4FTWTW6�A'4�]�_�GWXZ��]Y6�8 0 XZGv8:9�7b_OX¼7b_OXZ��8D�U4F9OG¬7�_OX 0 XY9OX�Ë@7��UTWAF����8 0 CDX�4F6�X<9OAF7£CD8´S»8E7�XZGv7�A
È'4�µÌ4½§ 0 VO7�]Y4F9¦4cCD��A¦4FTWTOC 1 7�A^AF7b_OXY6BA 0OÅ XZ]Z7�ºjA'6�8DXY927�XZG¦C:4F9ON'VW4cNFXZ��=

öW¢



� 0 © 4 0 Î 6  ¯ � ���

¬:¢Ä��³ª��������sxY�)x�~�x�z�©�x��Ë��z������ �"!¸��z�«����)«�xq��z ª � �Y��z ª���~Èª�!!{ �I~È��~�{}x)�$#7|�xB~��){���z&%	')(F§�n"X�º
]ZXYS 0 XY6£¢Y¤F¤�ó@=�?$XZµ'8D��XZG�8:927�XY6�9W4c7�8DA'9W4�C,��7b4F9OG@426�G ixh u ¦FijK�Q �FøFöFð Ý:¢Y¤F¤Fö½=

¬Êð@À3�4F6�7 \* 9 d"0 4cGW8Ã429OG q VO]Y4¼Q�4F6�GWXZCDCD8R=+�av;w�x���~�������,ö�.-)x*©��}�0/214345�6)798�:;5Z§>¢Y¤F¤2ø4/
¬Êò@"<�=�µ96?>A@B/DCFE =HG�ÂJIK<�=Yµ96L>MCN/DO�P�E)Q4RSIUTV6LGXW4=�5Y>[ZD/VTD=]\^W96L>_I"È950/V`Jµ]=]>46L\bac:Zµd=�796)=�7SI

=�79>fef6LGXW4=H:0E!�g/JhBPiQ4798j/kaDW9:�el=]G0Wm:0n9G0:;39op6LPi7lW4=�79>4EL6)798mqr=]G06LEL6?o�s�/�ac:0GXW4796LG;=]EtTu:$v
3�Pi5�oBwVelxVvywD1	vÈ���zv^{Yð�|4Iz19GXW9P9P�E9P]q}wVPi~�34Q9o�:;5219G06L:;79G0:�Iiw�=�5p79:08�6L:tef:0ELELPi7�xN796L��:;5Y\p6Loys�I
��6?o�op\^R4Q45�8iWSIJ�B=4/)I4xN19`�I4`U345�6LE+{z|����4/

¬ôóJ�CFPi5�6L\tCFPi�]P]�D\$��6�/4wVP�°_:0:;19o^5p=H6 79:;5IÝ_19o^=]op6LG;=]ELELs�vrG0W9:0G0�]:0>�G0P979\po^5p=]6)7	op\�Pi7Uo^W9:V>4:$�}796Lop6LPi7
=�79>�Q9\p:�P]qDo�s�3�:0\�6)7��i=z�d=4/��r7��h~��B©�x*x�ª�{�z�«��É��� �}w�x*Ô���{}z ���)�}wl�s��~��*��x���z � ���)� � ��~�x�sz�«�{}z x*x�~*{}z�«��×��z)�)x�~�x�z�©�x���z ªf�)�}w��q�B� �j� Õ � ,V�öv � z �Yx�~*z ���Y{���z���� � ���,�Z���){}���à��z
�}w�x��.����z�ª����Y{}��z������ � ���)� � ��~�x��sz�«�{�z�x�xB~�{}z�«9Ii19:;39op:;~�R4:;5k{;|�|	|4/2acP�=�343�:;=�50/

¬��@�@_Q9G;=�wD=�5�>4:0ELEL6�IB�i=�~�:0\�<UPi74=	WiQ9:�IB@_Q9G06LELEL:&O�E)=]\p\^~�=	7SI2ef6LG0���	Pi5�>j=�7SItCF6LELE�(U=]EL\pP]��I
=�79>MOk5�:08���:0E?\�Pi7S/MefP9>jQ9E =dvy��5�:;34Pi5Yo&��5Y:0�i6L\p:0>j�0/Mac:0G0W4796?G;=HE�TV:;34Pi5Yo����4IF<U6?8	6?o$=]E
19s9\pop:;~�\KTV:0\p:;=�5�G0W�wu:;7�op:;5 Ij�DP]��:;~�R�:;5N{z|�¡�|4/

¬�¢@"hK6)W	vrZ}=�5p7£wDW9:;7SIFef6LGXW4=]:0EKh�/t�D6L\^W96)~�P	opPjID=�79>¤wU/¦¥�/tT�=�~�=�~�P9Pi5�o$W�s�/�aDW9:fw§6)7	v
q�Pi5p~�=Hop6LPi7�=�R9\po^5�=]G0op6LPi7¨\ps9\pop:;~m/ � �F�t� v�~���z �Ä��©��Y{}��z�� ��z � ���)� � ��~�xf�hz�«�{}z x*x�~*{�z�«iI
{;¢J�����)Ý��	���BR����	�4I;el=�5YGXWf{;|	|�©4/

¬�ª@"��P9798]vr<U:0Pi�mwDW9P�6�IJ<�=z�i6L>bOk5�P]��:�I9ef6?G0W4=]:0EB«D6)79>_IS=�79>�¥K6L��:;�m14=�5p�z=�50/D¬®�G06L:;7�oU=�79>
345�:0G06L\p:¨~�Pi>4:0EL6)798¤PHq�:0n9G0:;39op6LPi79\�q¯P95�o^W9:l=�74=HE?s9\p6L\mP]q��i=z�]=�345�P�8i5p=	~�\;/[�°7£�q�B�
�J� ÕV�t!_�U±³Ê �J� Õ � ,V�öv³²���~�Ú��*w��*�&��z��h~���«�~����´� z �����B�Ä{#�7�)��~ � ���)� � ��~�xÇv������Ã����z�ª
�sz�«�{}z x*x�~*{}z�«Àï��}� � v���µ ����ðHI�19:;39o�:;~�R�:;5�{z|�|�|4/BacP�=	3434:;=�50/

¬�¡@"ZBE)=z�i6)Q�wDW45�6L\po�6 =	7S/i¬Bn9G0:;39op6LPi7�W4=�79>4EL6)798�=�79>�\�P]q¯o��D=�5�:cqr=�Q9ELo2opP	E?:;5�=�79G0:�/ � �F�t�+v�~���z��*Ê
��©B�Y{���z��U��zc�7���,�����Yx�~��0Ij�4{i��¢	�)Ý����4{X¶��]·i©4Iz�iQ479:m{;|�¡	�4/

¬�|@�«�:0EL:;7�wDQ9\�op:;50/ � z �Ä{}ª�x�²�{�z�ª�� � �D±�vB/4ef6LG;5�P�\�P]q¯ot�F5�:0\p\;I�CF:0ELEL:0��Q9:�I�¸�=4/)I�xK19`�I4{z|�|��4/

���



¬){;©@"el=�79Q9:0EtZS=�W479>j5�6LGXWSI���:*°25�:0sfZJP�\pop:;50IS�9=]\pPi7lw�QSI2=�79>l`KEL:0n�=	79>4:;5�`K6)�]:;7S/ma25�=]GX�	6)798
>4P]�N7�:0n9G0:;39op6LPi79\�6)7�\po^=�79>j=	5�>¤el@¹345�P�895p=�~�\;/Aa_:0G0W4796LG;=]E�Tu:;34Pi5�o�w�19<Kvy|�¡zvy|�|�¢�I
xK796L��:;5�\p6Lo�smP]qtwD=]EL6ºq¯Pi5�796 =�I}CF:;5p�]:0EL:0s�IJZj:;R45pQ4=	5�sb{z|�|�¡4/

¬){�{Ä"��P9W47�CK/]OUP9Pi>4:;79P9Q98iWS/4¬Bn9G0:;39op6LPi7�W4=�79>4EL6 798�Ýt��\p\$Q9:0\t=�79>�345�P934P�\p:0>�79P�o$=]op6LPi7S/¸�×����Ê
�q��z {}©����Y{}��z �U���U�}w�x��q���bIS{;¡j��{z���)Ý�¢�¡	�z¶i¢�|�¢4Iz<U:0G0:;~�R4:;5k{;|�ª��4/

¬){;�@"�i=	~�:0\»O�P�\pEL6)798jIDCF6LE?EU�	Pds�ID=	79>¤O�Q9s¤19op:0:0EL:�/àv�w�x3Ô���|��¨!¸��z�«����)«�x � ��x�©B{ Ìs©����Y{}��zJ/
`K>4>46L\pPi7	vr¸l:0\pEL:0sl@SPi7989~�=�7SIj�°79G�/)I_{;|�|	¢4/

¬){;�@"�iQ4=	7bw�=�5�ELP�\UO�Q9¼;~�½=�7f=�79>�`N\�G_½=�79>4:;5U14QV½=�5�:0¼�/K`¹o�s�3�:�\ps9\pop:;~¾q�Pi5D:0n9G0:;39op6LPi79\;/U�°7
�s~È�B©�x*x*ª�{�z�«��s���Q�}w�xU�����0¿��q��� �J� ÕV�t!_�U±§²���~�Ú��*w��*����z���!Ç��z ªq{}�}�Q�*������{}©����Y{}��z �XI
34=]8	:0\�{;��ªz¶S{;���4I	�iQ479:m{;|�|]·j/�TV:0\p:;=�5YGXW�5�:;34Pi5YoN����¢���Ii�r�KTD��`�/

¬){0·J�TVP9R4:;5�ot«K=�5p3�:;50I�TVPiR96)7�ef6LE)79:;50Ii=�79>�el=]>4\Ba_PHq¯op:�/4aDW9:V<U:$�}796Lop6LPi7�PHq}19o^=�79>j=�5�>kel@!Ý
¥B:;5�\�6?P97m�4/_a_:0G0W4796LG;=]E_TV:;34P95�oD¬twD1	vy@SZBwD1	vy¡�|dvy¡4{�Ii@c=�R4Pi5�=]opPi5�s�q¯P95Bo^W9:KZjPiQ479>j=Hop6LPi79\
P]qtwVPi~�34Q9op:;5D19G06L:;79G0:�I_xN796L��:;5Y\p6LoysmPHq®¬B>46)79R4Q45�8iWSIJe&=zs�{z|�¡�|4/

¬){;�@���:0�i6)7A«D:06)7	op¼0:�/ � x��}Ê¹�S�J�Äx*ª¨�h~���«�~����À��z ���Î�B�){��0/Á�FW9<Ào^W9:0\p6L\;IUwD=�5�79:08�6L:$vreb:0ELELPi7
xK796L��:;5�\p6Lo�s�I}��6Lopop\^R4Q45�89WSIj�J`�IjxK19`�IjÂKG0opPiR�:;5�{;|	|��4/

¬){;¢@�14Q9\^=	7l«DP95��D6Lop¼�ISaDW9Pi~�=]\�Tu:;39\;I_=�79>f<�=z�i6L>lCF6 74�	EL:0s�/��r7	op:;5p345�P9G0:0>jQ45p=]EB\�E?6LG06)798lQ9\�v
6)798¨>4:;34:;79>4:;79G0:f8i5p=�34W9\z/l�q�B� v�~���z �Ä��©��Y{}��z�����zÃ�h~���«�~È���É�q{}z�«�!.��z�«����)«�x)� ��z�ª
� ���)�Yx����0IS{;�j��{;�IÝ���¢z¶�¢	©4I]�i=�79Q4=�5�sf{;|�|�©�/

¬){;ª@"<�=�796L:0E_�9=]GX�	\pPi7�=�79>�`NELEL6L\pPi7Ä¸�=]6)798�P�EL>_/B@S6L8iW	oy�V:06L8iW	oD:0n9o^5p=]G0op6LPi7�P]q_PiR9Å�:0G0oD~�P9>4:0E?\
qr5�Pi~¹R	sio�:0G0Pi>4:�/j�°7��h~��B©�x*x�ª�{�z�«��h���S�}w�xUÆ��B�)� � z��Yx�~*z ���Y{}��z���� �×��z)�)x�~�x�z�©�x,��z � ���)� � ��~�x�sz�«�{}z x*x�~*{}z�«iI934=]8�:0\�{z|]·]¶���©�{�I�el=zs�{;|�|	|4/

¬){;¡@"ef6)��`�/:(K:;5�\pop:;7f=�79>lOk=]6LEtwU/jelQ45p34W	s�/U`KopE)=]\�Ý�`ÁG;=]\p:�\po$Q9>4s�6)7lR4Q96LEL>46 798l=��V:;R	v
R4=]\�:0>�EL:;=�5p796)798�:;7	�i6)5�P974~�:;7�oVQ9\p6)798�=]\$34:0G0o�vrPi5Y6?:;7	op:0>�345YP�8i5p=�~�~�6)798j/j�r7��s~È�B©�x*x*ª�{�z�«��
�����}w�x
�7��zI�ÄxB~�x�z ©*xU��z�,ö�.-)x�©B�}Ê^,Q~*{�xBz �Yx*ª��h~���«�~����q�É{}z�«	# � ���)�Yx����$#B!¸��z�«����)«�x)�$#h��z�ª
�S������{}©����Y{}��z �XIS{;|�|	|4/Ba_P�=	3434:;=�50/

¬){;|@"�iQ47¹@c=�798Ç=�79>A<�=z�i6L>¹CK/N19op:0�D=�5�oz/´`È\po$Q9>4sMP]q�o^W9:�=�3439EL6LG;=�R96LEL6)o�s¹P]q�:0ni6L\po�6 798
:0n9G0:;39op6LPi7	vyW4=�79>4EL6)748�op:0GXW4796LÉ4Q9:0\No�P�G0Pi~�3�Pi79:;7�oYvyR4=]\p:0>b5Y:;=]Eºvrop6)~�:�\pP]q�oy�D=�5Y:Dop:0G0W479P�Eºv
P�8	s�/��q�B�9�Y~���z��)��©��Y{}��z ����z��h~���«�~����q�q{�z�«�!¸��z�«����)«�xI� ��z ª � ���)�Yx����0I2��©J�����)Ý��	ª]·]¶
��©�{�I9e&=	5�GXWf{z|�|�¡4/

¬���©@�CV=�5pR4=	5p=U«�/9@S6L\^�]P]��=�79>�`KE)=�7�147	si>4:;50/_¬�niG0:;39o�6?P97�W4=�79>4EL6)798�6)7�wD@_xk/ � �t�t�\v�~���z��*Ê
��©B�Y{���z��U��z � ���Ä� � ��~�x��sz�«�{�z�x�xB~�{}z�«9I��j��¢��)Ýº�]·i¢z¶��	��¡4I���Pd�	:;~�R�:;5K{;|�ª�|4/

���



¬��4{Ä�TVP9R4:;5�okeb6LELEL:;5�=�79>f`"74=�79>¨a25�6)34=]o$W96¯/���\�\^Q9:0\��D6Lo^W�:0n9G0:;39op6LPi7¨W4=�79>4EL6 798�6)7fPiR9Å�:0G0o�v
Pi5Y6?:;7	op:0>l\�si\po�:;~�\;/��r7¨�s~È�B©�x*x*ª�{�z�«��U�����}w�x������}wf�s��~��*��x���z �7��zI�ÄxB~�x�z ©*xq��z�,ö�.-)x�©B�}Ê
,Q~*{�xBz �Yx*ªl�s~���«�~����q�q{}z�«iIF��P�E)Q4~�:¨{;�]·j{ÄP]q�!¸x*©��Y��~�xm±����Yx)��{}z§�7���,�����Yx�~ � ©�{}x�z�©�xzI
34=]8	:0\N¡��z¶}{z©��4/414345�6)798�:;5°vr¥B:;5�E)=]8JIj�iQ479:�{;|�|�ª�/

¬����@"ZS5p=�7�ÊG0P�6L\���:0\p\^=�Q9n¨=�79>��U=z�i6L:;5k@S:;5�P]s�/baFs434:$vyR4=]\�:0>Ë=�74=HE?s9\p6L\�P]qNQ479G;=�Q989W�o�:0n9G0:;3	v
op6LPi79\z/2�r7��s~���©*x�x*ª�{}z�«��s���U�}w�xkÆi%��}w � ���,�Z���){���� ��z��}w�xk�h~*{}z ©�{ ����x)�Q���U�s~���«�~����q�q{}z�«
!¸��z�«����)«�xI�XI434=]8�:0\K��ª�¢z¶��	|�©4I��9=�7iQ4=	5�sb{z|�|�|4/

¬����@"el=�5�o�6 7���/BTVPiR96LELE)=�5�>M=�79>¤Ok=]6LEuw�/BelQ45p34W�s�/�`"74=HE?s9¼06)798�:0n9G0:;39op6LPi7ËÌjPd�§6)7��9=;�]=
345�P	8i5p=�~�\z/}�°7m�s~È�B©�x*x*ª�{�z�«��s���ö�}w�x ÔZ��{}z �V�)�}w��s��~��*��x���z � ���)� � ��~�xK�hz�«�{}z x*x�~*{�z�«��7��z Ê
�)x�~�x�z�©�x���z ªf�)�}w��q��� �j� Õ � ,V�öv � z �YxB~�z����Y{}��z ��� � �@�,�����Ä{}���à��z��}w�x��¸����z ª����Y{���z �
��� � ���)� � ��~�xk�hz�«�{}z x*x�~*{�z�«iIi19:;39o�:;~�R�:;5�{z|�|�|4/�a_P�=	3434:;=�50/

¬��]·J�14=�Q45�=�R4Wf196 74W4=�=�79>�e&=	5�s��	:;=�7f«N=�5�5�P�EL>_/V`"74=HE?s9\p6L\KP]q+345�P�8i5�=�~�\D�D6Lo^WÄ:0niG0:;39o�6?P97	v
W4=�79>4EL6)798�G0P979\po^5pQ9G0op\z/��r7��h~���©*x*x�ª�{}z�«��;���h�}w�x � z �YxB~�z����Y{}��z ��� �7��z)�)x�~�xBz ©*x7��z � ���)� � ��~�x����{�z��Yx�z���z ©*x;I434=]8�:0\K�]·i¡z¶��	��ª4I���Pd�	:;~�R�:;5U{;|�|	¡4/

¬����@�14=�Q45�=�R4W�196 74W4=�I]e&=	5�sN�	:;=�7�«K=�5p5�P	E?>_I�=	79>�O�5Y:08�8NTVP�o$W9:;5p~�:0E�/i19s9\pop:;~kvr>4:;3�:;79>4:;79G0:$v
8i5�=�34W	vyR4=]\p:0>f\pEL6LG06)798�P]q+345�P	8i5p=�~�\��D6Lo^W�=�5�R96?o$5p=�5�s�G0Pi7	o^5�P�ESÌjP]��/D�°7��h~���©*x�x*ª�{}z�«�� ���
�}w�xKÆ��B�)� � z �YxB~�z����Y{}��z �����7��z)�)x�~�x�z�©�x×��z � ���Ä� � ��~�xV�sz�«�{�z�x�xB~�{}z�«9IX34=H8�:0\_·i���d¶i·�·j{�I$el=zs
{;|	|�|4/

¬���¢@�CcÅp=�5p79:m19o^5�PiQ9\po$5pQ43S/&v;w�x��DÍUÍ³�h~���«�~È���É�q{}z�«f!¸��z�«����)«�xz/m`N>4>46L\pP97	vr¸l:0\pEL:0s�ID��79>
:0>46Lop6LPi7SIB{;|	|4{�/

¬���ª@�14Q47Äeb6LG;5�P	\psi\�op:;~�\;Ij�°79G�/Uv�w�x>Ô���|����s��~��ÄxB~�ÕQx�z xB~����Y��~$/
W	opo^3�ÝÃ¦�¦]�D�D��/¦\^Q47�o�:0\po;/ÎG0Pi~%¦]�i=z�d=�w�wQ¦9/

¬���¡@"el=�5p�Ä¸l:06L\p:;50/m�t5YP�8i5p=�~Ï\pEL6LG06)798j/ � �F�t�àv�~È��z��)��©��Y{}��z��U��z � ���)� � ��~�x��hz�«�{}z x*x�~*{�z�«iI
{;©J�.·i�)Ý��	���z¶����	ª4I;�9Q9E?s¨{;|�¡]·J/

¬���|@ (K�D=�798i�H:;Q47�hN6�/�`"7m=	R9\po^5p=]G0oF6)7�op:;5�345�:0o^=]op6LPi7�q�Pi5F:0\pop6)~�=Hop6)798�Q479G;=	Q98iW�o�:0niG0:;39op6LPi79\
6)7£\po$=�79>j=�5�>�el@¹345�P�895p=�~�\;/ � ©�{}x�z�©�x
��� �7���Q�����YxB~m�h~���«�~����q�q{�z�«iID�4{�ÝÐ{0·iªz¶}{zª��4I
{;|	|�¡4/

¬���©@ (K�D=�798i�H:;Q47¹hK6»=�79>§CFs�:0Pi798]vrefP¹wDW4=�798j/Ñ¬Bn9G0:;39op6LPi7§=�74=]ELs9\p6L\¨q¯Pi5&�i=z�d=4/ �°7
�³�D,U,V��µ ���£²���~�Ú��*w��*�ß��z¤�¸��~*�q����v�x�©Iw�z {.Ò���x)�,�Ä��~EÔ���|B�l�s~È��«�~������0IB�iQ479:�{z|�|�|4/
acP�=�343�:;=�50/

¬��4{Ä (K�D=�798i�H:;Q47mhK6®=�79>f14Q4��s	PiQ4798»Tus�QS/Ka_P]�D=�5�>4\D=�G0P�\po�vr:*°_:0G0op6L��:k:0\pop6)~�=]op6LPi7ÄP]qtQ47	v
G;=�Q989W�o�:0n9G0:;39op6LPi79\�6 7�19el@£345�P�895p=�~�\;/m�°7��s~È�B©�x*x*ª�{�z�«��q��� �}w�x�¿��}w � z��Yx�~*z ���Y{}��z ���
� �Y���Y{�©V��z��������){#� � ���,�Z���){�����I]��P�E)Q4~�:U{;��©	�VP]q_!¸x�©B�Y��~�xV±����YxI�h{}z��7���,�����Yx�~ � ©�{}x�z�©�xzI
34=]8	:0\N|�¡z¶}{	{;�4I419:;39op:;~�R4:;5U{z|�|�ª4/

�]·



Ó Ô´ÔÈÕ�ÖØ×�Ù�Ú Ó

Û ÜMÝßÞ Þ ÝàÜ ákâÀÜ ãåäçæ è éVêtä�ë

ì´í$î ïØð�ñ}òVñSópð�ô

�r7�o$W9:"345�P9>jQ9G0op6LPi7�5pQ9EL:0\;I4o^W9:K\po^5�6)798�5Y:;345�:0\p:;7	o^=]op6LPi7�P]q2op:;5�~�6)74=]ES\ps�~�R�P�EL\N=�5�:K>46L\^39E)=;s	:0>
6)7fõ�ö}÷.ø_ù°újû]ümq�Pi7	oN=�79>b79P97	vrop:;5p~�6)74=]E�\ps4~�R�P�EL\�=�5�:U\^W9P]�N7Ä6)7lý.þ�ÿ��Lý���q¯P97�o;/V1434:0G06)=]EBo�Pi�]:;7
34=�5�\�:0>�>jQ45�6)798mo^W9:�EL:0ni6LG;=]Et=	74=]ELsi\p6L\�=�5Y:�Q479>4:;5�EL6)79:0> /Na�W9:�>4:$�}796Lop6LPi7fP]q+=�79Pi7	vrop:;5�~�6)74=]E
\ps4~�R4P�E_6L\D6)7	o^5�P9>jQ9G0:0>lR�s�o^W9:�74=	~�:UP]qBo^W9:U\ps4~�R�P�E2R�:06 798�>4:$�}79:0>�q¯P	E?ELP]�V:0>bR	s»=�G0P�ELPi7S/
19s4~�R�P�EL\U6)79G0E?P	\p:0>�6)7f\�É�Q4=�5Y:�R45�=]GX�H:0op\������4�N=	5�:�Pi39o�6?P974=]E�/��B=�5Y:;7�o^W9:0\�6?\UG;=	7bR�:�Q9\p:0>lopP
6)79>46LG;=]op:�\p:0o�\NP]qt5�:0E)=]op:0>f\ps4~�R4P�EL\;/�`"7�=]\pop:;5Y6?\$�l�	�H��6)79>46LG;=]op:0\U¼0:;5�P�Pi5K~�Pi5�:�5�:;34:0op6Lop6LPi79\
P]qt=�\ps4~�R4P�E_P95V\p:0oDP]qB\ps4~�R4P�EL\;/F`Á39E)Q9\N\p6L8i7¨��
U�V6)79>46LG;=]op:0\UPi79:kPi5D~�P95�:�5�:;34:0o�6?o�6?P979\NP]q
=k\ps4~�R�P�E�IÎPi5F\p:0oVP]q2\�s�~�R4P	E?\z/B`M��:;5�o�6?G;=HE R4=	5"��Î�B6)79>46LG;=]op:0\K>46�� :;5Y:;7�oD34P	\p\p6)R96LE?6Lop6L:z\�=�~�Pi798
=�\p:0oz/taDW9:U:;39\p6LELPi7����p�VEL:0opo�:;5D5�:;345�:0\p:;7	op\Do$W9:�7iQ9ELE�\ps�~�R�P�E�/

���



ì´í�� ���_ò���� ò��

�����;�tý�� �"!D�$#%�;þ�&"')(+*,�-�)�?ÿ/.yÿ	þ�'�.102� '3�54»�76�¬FÂ�8
#9�zþ�&"'3(�*:�7�3�Lÿ�.�ÿ�þ�'�.;!�<Sý�=?>@� ��#%�;þ�&"')(]±Uÿ�=A���B'�.7=�ÿ��º�+ÿ�.�ÿ�=A�;þ��).DCFE�G+HJIzö�KMLk±Uÿ�=A��NBýOCXþQP
<}ý�=?>@� ��#%�;þ�&"')(]±"ÿ/=R�;!2ETS�UFV$P®��W�¬F�YXD�Z8t�r¬$[
±Uÿ�=A��NBýTC0þ-!F±Uÿ�=A����\�±Uÿ�=A���76
�B'�.7=�ÿ/���Vÿ�.�ÿ�=A�;þ��).DC"!�]^E`_ba>��»��\�_ba>c���76�Ped
02� '3��4b!$f&�F�$�g�7�h>}þ�ý�'�iBj2�zþYke�}�e�g�7�h>Sþ�ý�'�iQ_Q&".h'�lmke�n_b.7a"oFÿ�þ���&m�76Ap
�e�+�-��>}þ�ý�'�iBj2�zþ-!V±Uÿ�=A�Fq���üsrutwv�IzöxrwyfüsruGz�u#%�;þ�&"')(]±Uÿ�=A���J'/.-=�ÿ��º�+ÿ/.yÿ/=R�zþ��3.Cd�
�e�+�-��>}þ�ý�'�iw_Q&;.{'/l,!wG+HBIzö�KMLk±Uÿ�=A�
_b.7a"oFÿ�þ���&b!nG3I)|}02�~')��4b�BûHú�G;û�H�]�±"ÿ/=R��d�02� '3�54��D
�E;��r}új÷.÷O|�0�� ')��4AP
±Uÿ�=A�"!t�ZW�¬t��XD��8t�°¬e[ ���D��W�¬F�YX���8t�r¬$[ ��6
#9�zþ�&"'3(H±"ÿ�=A�;!N�F±Uÿ�=A�����D��<Sý�=?>@� �5#9�;þ�&;'3(]±Uÿ�=A�
_ba>c�;!D�F��.$ý�=�ý.þ�ý��)�"_ba>c�F�J±"ÿ/=R�����,.-.�ÿ�a�_ba>c�k�
�,.7.�ÿ�a�_baD>��"!D�D�L�
ç�p�����@U������������1�����������¤���_���£±Uÿ�=A��k_�p�
��.$ý�=�ý.þ�ý��3�"_ba>��"!D�Bõ�öSö}÷Ðü9úbr��4û/HSúsI���õb|BG0ü9��L�H}öbI)GM��v�ruGM�4÷)öxr@���+�Böjú�G��9øcöB _õ2÷Ðü��

��¢



Ó Ô´ÔÈÕ�ÖØ×�Ù�Ú ¡

¢ £¥¤ étÜ£â £ Þ ä £¥¦¨§ Û ä £ äØÜMÝ ¦ äª©

¢ æ «Áä¬ ¦ étâ £ ë

X2®;¯�°²±/³~³ ±+´2µT¶;·¸µ ¹Mº»³ µ ¹D¼1±+°Yº+³ ³�¯3¶�½;µT¾h±"¶�¿A¯3¶/¼hÀ�·�¯3¶;¯3¾º+¼D¯�Á}¯�Â;Ã�¯3Ä;¼Dµ ±"¶;¹1¹-Å�Ä�Ä�±"¾h¼D¯�Á�Æ/Ç¸È�¯�ÂbÉ
Ên½/¯3¾hÇ%¼{Ç�Ä�¯A±+°2¯�Â;Ã�¯3Ä;¼Dµ ±"¶Ëµ~¹Ì°²±/³~³ ±+´�¯�ÁÍÆ/Ç9º/¶%¯3¶"Å�¿z¯3¾Dº+¼Dµ ±"¶%±�°?º�³~³$¼-®;¯1¯3¶/½"µT¾h±;¶�¿A¯3¶�¼^±"Ä/À
¯3¾Dº+¼µ~±;¶;¹RÄ�±/¼D¯3¶�¼µÎº�³~³ Ç}¾Dº+µ ¹DµT¶;·�¼7®;¯M¯�Â;Ã�¯3Ä;¼Dµ ±"¶bÉ�X2®;¯�³~µ ¹D¼Aµ ¹1Æ�º+¹D¯�Á¸±;¶%¼-®;¯FÈ"º)½gº�³Tº�¶;·;Å�º+·�¯
¹-Ä�¯�Ã�µÐÏsÃ3º�¼Dµ ±"¶;¹1ETÑ3Ò5P{É

ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ÜgÝ�Þ7ß+à)á�â)ß�Þ3ã7ä+å"ã3â)æ3ß�Þ�ç)Úzè ¿RÅ;³ ¼DµTÄ;³ µ Ã3º+¼Dµ ½�¯A¯�Â�Ä�¾h¯�¹D¹Dµ ±"¶�é�ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ÜgÝ+Ý�Ö)ë�ì�ß�ç)Ý�â5ä+å"ã3â)æ3ß�Þ�ç)Úzè²í ¹D¹µ~·;¶�¿A¯3¶�¼?¼D±1º�¶�º�¾¾Dº)Ç1¯�³ ¯3¿A¯3¶�¼7é�ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ÜgÝ+Ý�Ö)ë;î-Ú+ï�â3å+ð)ñgß�ð)ò3ó�ç)ñ+Ú+ï�ô�ä+å"ã3â5ægß�Þ�ç)Úzè º�¾D¾Dº)Ç1º+Ã�Ã�¯�¹D¹-é5ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�õgÙ+Ö/ô+ô3õ3Ö/ô�ßgä)å;ã5â)æ+ß"Þ�ç)Ú1è Ã3º+¹D¼�¯�Â�Ä�¾h¯�¹D¹Dµ ±"¶�é�ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ö/â)Û�Ö)ß�ÞD×�â)ÜgÝ)Ý�Ö3ë�ì;ÞD÷�â)ä+å;ã�â)æ+ßcÞ�ç5Úzè º/¾D¾Dº)ÇMº+³ ³ ±"Ã3º�¼Dµ ±"¶�é�ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ö�ñ�Ù+Ù)ø�ç�Þ7Ú+ß�â5Ý+ägå;ã3â�æ+ß�Þ�ç)Ú9è Ïs¯�³ Á�º+Ã�Ã�¯�¹¹3ùe¿A¯�¼-®;±;Á}µT¶�½/±"Ã3º+¼µ~±;¶bù�º�¾¾Dº)Çúº+Ã7À

Ã�¯�¹D¹-é�ê
ÓÕÔgÖ)×�ÖxØ�ÙgÖ)Ú+ÛQØ�ð3ñ+ß�ð)ò+ûgâ5á"ç3Ý)ë+ägÝ+Ý�ç�ÝAè º+Á�Á�µ ¼Dµ ½�¯�¯�ÂcÄ�¾h¯�¹¹Dµ ±"¶F´2µ ¼-®�¹D¼-¾hµT¶;·Rº/¾h·"Å�¿A¯3¶/¼D¹3ù;º+³ ³~±�À

Ã3º+¼Dµ ±"¶F¯�Â�Ä�¾h¯�¹D¹Dµ ±"¶�é�ê

ü�ý


