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Unknown and dynamic mapping between agents and nodes

Monitored messages

Unobservable Real World Network Observable Communication Network

����� ���.��� �zR\Q^T�]�V�pEWXYzl«NzTSJ��PjaRZL

F�1458½�ÈsÌi½¢/rF�9PD8½sÃ@14Â2ÈsF+1E90/©º4Â058F�36ËH1EÂ2È�F4;Põ�»4F�9PD65?-05�F+92ºr/rFM5�D6º�¾(ºzÆiÆ�-292½¢¾�1ED8Fnº49uD672Fn90F(D�Ñ
A?ºz38Ç<;0¿eÒ2º43�F(Í21EÆi¹2È�F4Àz¹@F�º4¹2È�F)-058F�¹272ºz92F�9.-2Æ�Â>F�3Z5!D6º�¾(ºzÆ&Æ�-292½¢¾�1ED8F)-058½s90»�D872F�¹272º490F
92F(DSACº436Ç<À.1490/:ÉSÕÖ14/2/r36F�5658F�5?D8ºu¾(ºzÆiÆ�-292½¢¾�1ED8F«-058½s90»iD872F�É^9PD8F�3890F(D�;cÁ
õ�»436º4-2¹:ºE¼�¾(ºzÆiÆ�-292½¢¾�1ED8½�92»u5�-@5�¹>F�¾(D65)½¢5�¾�14ÈsÈ�F�/�1 ê
	 é Ý8Þ��Må ;
��º4D8F«D6701HDn58½�90¾(F�58-05�Ñ

¹@FM¾�D65�1E36F4À�½�9Å»4F�92F�3Z1EÈ�À�92º4D�/r½s36F�¾(D8È�ÌÄºzÂ058F�36ËB14Â2È�F4Ào92F�½XD672F�3�1438F©5�Ñ¦»436º4-2¹05�;�õCD�1�»z½sËzF�9
¹@ºz½s9PD�½�9�D8½�ÆiF4À0D872F�38F�½¢5�1©»436º4-2¹�ºE¼�92ºr/rFM5�¿Ï½s9�D672F�¾�º4ÆiÆ�-290½�¾�1HD8½�º49�90F(DSACº436ÇrÁ\¾�º43638F�Ñ
5�¹>º490/2½s92»�D8ºnD872F\1E»zF�9PD65h½s9&1E9�5�Ñ¦»436º4-2¹���A?F?38F�¼�F�3�D8º�D872½¢5K»436º4-2¹�º4¼092ºr/rF�5K145K1 æ
	 é Ý6Þ��Må ;
É^9&¾�º49PD83Z145�D�A)½sD87&5SÑ¦»436º4-2¹@5�ÀM9rÑ¦»436º4-2¹05K1E36F�FM1458½sÈ�Ì�º4Â@5�F�38ËH1EÂ0ÈsFz;MÒ0º43KF(Í21EÆi¹2È�F4ÀMD870FC»z38ºz-2¹
ºE¼�¹272ºz92F�9.-2Æ�Â>F�3Z5�-058F�/�Â.Ì:1u38½�92»uº4¼!¾�1E3)D672½sF�Ë4FM5�½�9�D872F�¹@145�D�¼�F�A /21BÌr5C¼�º436Æu5�1i9rÑ
»436º4-2¹�;��nË4F�3�D6½sÆiF4ÀKD672FÊ92Ñ�»z38ºz-2¹ ¾(ºz3836F�58¹@ºz90/r½�92»�D8ºÅ1�»z½sËzF�9í5�Ñ¦»436º4-2¹ì¾Z701492»4FM5�;!Ò2ºz3
F(Í21EÆi¹2È�F4À�D872FÊ38½�92»�º4¼)D872½�F�ËzF�5�½�5�È�½sÇzF�È�ÌÓD6ºÓÂ>F
-058½s90»Ä1�¾�º4Æi¹2È�F(D8F�ÈsÌì/r½��<F�36F�9PD&58F(D&ºE¼
¹272º490F)9P-0Æ�Â>F�3Z5!DSA?º�Æiºz9zD6705!¼�36º4Æô92ºHA�;4î\72F�¹038ºzÂ2ÈsF�Æô1ED�701E90/&½¢5�D672F�9iD672F�¹236º4Â2È�F�Æ
ºE¼<D83Z14¾ZÇ.½�92»�5SÑ¦»436º4-0¹05!Â.Ì�ºzÂ05�F�38Ë.½�92»�º490ÈsÌ�D872F�9rÑ�»z38ºz-2¹05�;��CÌ�ºzÂ058F�36ËP½�92»�1«9rÑ¦»436º4-0¹�ÀEACF
Æ&FM1E9ÊD83Z14¾ZÇ.½�92»&D872F�¾�º4ÆiÆ�-290½�¾�1HD8½�º49@5?Â>F(DSACF�F�9:D872F�92ºr/rFM5\½s9:D672F�»436º4-2¹h;
É^9�D872½¢5�¹@1E¹>F�3MÀ@ACF�145658-2ÆiF�D8701ED�D672F�ºz92ÈsÌ:½�9r¼�º436Æu1HD8½�º49�ACF�¾�1E9�ºzÂrD614½s9�¼�36º4Æ D870F

¾(º4ÆiÆ�-292½¢¾�1HD6½sºz9�92F�DSA?ºz38Ç«½¢5!1�D6½sÆiF�5�D614Æi¹@FM/�È�½�5�D!ºE¼0½�9PD8F�38Ñ¦92ºr/rF?ÆiFM58561E»zF�5�;�Ú­F?-@5�FCD870F
D8F�36Æ$Æ&FM58561E»zF�5�½�9
1�»zF�92F�3614È058F�9058F4;zÉ^9
1�¹272ºz92F�92F�DSA?ºz38Ç<À41�Æ&FM58561E»zF�½¢5�1�¹270º492F�¾�1EÈ�È��
º49�D672FCÉ^9zD6F�3692F(DMÀH1�ÆiF�56561E»4F?Æu1BÌ+Â>F)1�î�=CÕ­¾(ºz9292F�¾(D8½�º49�;���ºz38F?¹236F�¾(½¢58F�È�Ì4ÀMÆ&ºz92½sD8º436½�92»
D872F«92F�DSA?ºz38ÇuÌ.½�F�È¢/25\1�È�½¢5SD)ºE¼�D8-2¹0ÈsFM5\ºE¼hD672F+¼�º436Æ ¿�� G�� ��� ���
��� Á?½s90/2½�¾�1HD8½�92»u1�Æ&FM58561E»zF¼�38ºzÆ � G D8º!���)1HD�D8½�ÆiF � ;EÚ­F�-058F � D8º�/2F�92º4D8F�1«È�½�5�D�ºE¼o14/0/r½XD6½sºz901EÈ@1HD�D638½�Â2-rD6F�5�ÀEA)72½¢¾Z7/rF�¹>F�90/�º49íD872F:¹0143�D6½�¾�-2È�14365�ºE¼�D872F�¾(ºzÆ&Æ�-292½¢¾�1ED8½�º49í90F(DSACº436ÇÅ1490/ìD672F:Æ&ºz92½sD8º436½�92»
Æ&F�D872ºr/25�;hÉ^9 1�¹072º492F
92F(DSACº436Ç<À � ½s9@¾(È�-0/rF�5�1HD8D836½sÂ2-2D8F�5�5�-@¾Z7Å1z5«D870F©ÈsF�92»ED67ìºE¼\D870F¾�1EÈ�È�;"�n9íD672F�É^9zD6F�3692F(DMÀ � ½s90¾�Ès-@/rF�5iD672F�5�ºz-23Z¾(F�1E90/ó/rF�5�D8½�901ED8½�º49ó¹@ºz3�DZ5&1z5858ºr¾(½¢1HD6F�/A)½XD67ó1Åî�=CÕ$¾(º49092F�¾(D8½�º49�1490/�ºED870F�3u¾(ºz9292F�¾(D8½�º49�¹01E3Z1EÆiF(D6F�3Z5�;KÉ¦Du½�5u¾�º49.Ë4F�92½�F�9PD�D6º
38F�»z1E3Z/�D672½¢5�5SD638FM1EÆ º4¼@D6-2¹2È�F�5�1z5KD872F)FM/r»4FM5!ºE¼<1$# ÞEæ0æ<á # ç&%ÏÞHæ
â'�ràaç&% é Ý è å)( A)72ºz58F\92ºr/rF�5
38F�¹238FM5�F�9PD?¾(ºzÆ&Æ�-292½¢¾�1ED8½�º49u92F�DSA?ºz38Ç�92ºr/rF�5+¿�Fz; »@;sÀP¹272ºz92F�9.-2Æ�Â>F�3Z5ZÁ�1E9@/uA)72ºz58F�FM/r»4FM5
38F�¹238FM5�F�9PD�Æ&FM58561E»zF�5�149292º4D61HD6F�/�A)½sD87Ó1z/2/r½sD8½�º49014È�1ED�D836½�Â2-rD8FM5�¿ÏF4; »0;�À0¹272ºz92F�¾�1EÈ�È�5�A)½XD67
/r-23Z1HD8½�º49@56Á(;
É^9&ÆiºP5SD�92F�DSA?ºz38Çr5�ÀE5�-@¾Z7i1«È�½¢5SD�½¢5�92F�Ë4F�3�Ñ¦F�90/2½s92»�1490/�D872F�38F�¼�º436FCÂ>F(D8D8F�3�Æiºr/rF�È�F�/u1z5

1 êZç�Ý8á è â ºE¼KD8-2¹0ÈsFM5�;>õ�92º4D872F�3�¾Z701E3Z14¾(D8F�38½¢5SD6½�¾+º4¼�D672F�/21HDZ1&¼�38ºzÆÛ92F�DSA?ºz38Ç
Æ&ºz92½sD8º436½�92»
½�5�D8701ED&½sDi½�5�DSÌ.¹2½�¾�1EÈ�ÈsÌÅ¹236ºr/r-0¾�F�/í1ED&1ÓË4F�36Ì­72½s»z7í3Z1HD6F4;!Ò2º43�F(Í21EÆi¹2È�F4À�¾�1EÈ�È?36F�¾�º43Z/25



Storage

Analysis
Offline

Analysis
Online 

Visual
Exploratoin

tuning

alerts

mining

Newswires, memos, etc.
Network Monitoring

Data (edge stream)

� ��� � � � UEd4b¦QSRZL�]�TSV��PWcQSRZV6QSO4TSR

º49Ê1�¹272ºz92F+92F(DSACº436Ç&1490/
î�=CÕó¾(ºz9292FM¾�D8½�º49ÊÂ2-2½�È�/rÑ�-2¹@5C1490/©Â038FM1EÇPÑ¦/2ºHA)905�ºr¾�¾�-23\1HD)1
Ë4F�36Ì:72½s»z7�3Z1HD8Fz;@É¦D+½�5n½�Æ&¹>º438D6149PD�D8º:1E9014ÈsÌ.Î�F�5�-@¾Z7Ó5SD638FM1EÆ /21ED61©-@5�½�92» ÞEæ0à % æ<áiâiá�ç�( 	
Þ�òHê D87@1HD)/rF(D6F�¾�D\½�Æ&¹>º438D6149PD?¹01ED�D8F�389@5?1z5�FM1E36ÈsÌi145?¹@ºP5858½�Â2ÈsFz;>¿eÒ2ºz3CF�Í21EÆi¹2È�F4À./rF(D6F�¾�D6½s90»
D8701ED)1&36½s90»�º4¼hD870½sF�Ë4F�5C½¢5)1EÂ>º4-rD\D6º&ÆiºHËzF�D6º&1492ºED672F�3)5�D61HD6F«º43)¾(ºz-29PD836ÌuÆi1BÌu¹038ºzÆ&¹2D
½sÆiÆiF�/r½¢1HD6Fn1z¾�D8½�º49
½X¼�½sDC½¢5�/2F(D8FM¾�D6F�/©½�9
1�D8½�Æ&F�ÈsÌiÆu1E9092F�3M; Á�Ò2-238D870F�3MÀ4½�90/r½¢58¾�38½�Æi½s901ED8F�ÈsÌ
5SD6º436½s92»ì58-0¾Z7 5SD638FM1EÆ /01HD61ì¾�1E9óF(Ír7014-05SD©F�Ë4F�9�D672F�È¢1E36»4F�1EÆiº4-09zDZ5iºE¼«½s90F(Ír¹@F�9058½sËzF
5SD6º43Z1E»4F)¾�-23836F�9PD6ÈsÌi1BËH1E½�È�14Â2ÈsFz;4,PD8ºz38½�92»�D672F�/21ED61�½�90/r½¢56¾(36½sÆi½�901HD6F�È�Ì&14È�58º�Æu1EÇ4FM5�½sD?Æiº436F
/r½X×©¾�-2ÈXD\D6º�º4¹>F�3Z1HD6F�ºz9uD872F�/21ED61�145?ÈsFM585?½s9PD6F�36F�5�D8½�92»�/21ED61�½�5CÈ�½sÇzF�È�Ì�D6º&58È�ºHA 14¾�¾�F�565�D6º
½s9PD8F�38FM5SD6½s90»:/21ED610; �n9�D870FuºED870F�3«701E9@/oÀoÆu1E9.Ì�ºE¼?D872FuÇ.½�90/25+ºE¼Cº4¹>F�3Z1HD8½�º49@5n36F�ÙP-2½�36F�/
ÂPÌ:D672½�5«14¹2¹2È�½�¾�1HD8½�º49Ä1E36F�92º4D+È�½sÇzF�È�Ì:D8º:ÌP½�F�È¢/�D6ºÊ¹2-038F�ÈsÌ�º490Ès½�92F&Æ&F�D872ºr/25�;oÒ2ºz3nF�Ír14Æ&Ñ
¹2ÈsFzÀhÆu1E9.ÌÅ/21HDZ1�Æi½s90½s92»Ä1EÈ�»4º436½sD872Æu5�36F�ÙP-2½�38Fu3Z1E9@/rº4Æ 14¾�¾�F�565«D8ºÄ/21HDZ1�º49 /r½¢58Ç­1490/
¾�1E9092ºED+Â@F&F�1z5�½�ÈsÌ:Æiºr/r½XÃ@F�/�¼�ºz3�D672F�36F�5�D836½¢¾�D8½�º49@5�ºE¼C5SD638FM1EÆï/21HDZ12;<î\7P-@5�À<1©¹23Z14¾(D8½¢¾�14È
5�ºzÈs-rD6½sºz9�½¢5�È�½sÇzF�È�Ì�D8º«36F�ÙP-2½�38F\Â>ºED67&ºz92È�½s92F�1490/�º��u½s90F�1E9014ÈsÌr58½�5KÆiF(D672ºr/25!D87@1HD�º4¹>F�3Z1HD6F
¾(º.º4¹>F�3Z1HD6½sËzF�È�Ì4;
,.ºÅ¼Ï1E3MÀ�ACF�701BË4F�90ºED
½�90/r½¢¾�1ED8F�/Ö70ºHAÛD672F�36F�58-2ÈXDZ5©º4¼+D672FÓ14-rD8ºzÆi1ED8FM/�ºz3
58F�Æi½XÑ

1E-rD6º4Æu1HD6F�/ ÆiF�D872ºr/25i58-2»4»zF�5�D8F�/�1EÂ>ºHË4F:1E36F
¹236F�58F�9PD8FM/ìD6ºÓD672F:14901EÈ�Ìr5SDi36F�58¹@ºz905�½�Â2È�F
¼�º43)/rF�¾�½�58½�º4905�À.92º43C701BË4F+ACFn½�90/r½¢¾�1ED8F�/
72ºHA 58-0¾Z7Ê14901EÈ�Ìr5SDZ5CÆi1BÌu-@5�FnD872F�½s3\Ç.92ºHA)È�F�/r»zF
D8ºÄ/2½s36F�¾(D�1E90/ »4-2½¢/rF©D672F©D6361z¾ZÇ.½s92»�¹038ºr¾(FM585�;�õ 5�½�Æi¹2È�FÊ58º4È�-rD8½�º49ì72F�38FÊ½�5�D8ºÄ¹238ºr¾�F�565
/21HDZ1Ó½�9�Â@1HD6¾Z70F�5�À!1490/�¹238ºHË.½¢/rF:½s92¹0-rDu½s9óÂ01HDZ¾Z72F�5�;�Ò2ºz3&F�Í21EÆi¹2È�F4À�1­/rF(D6F�¾�D6½sËzF�Æi1BÌ
1E9014ÈsÌ.Î�FnD870F+ºz-rD8¹0-rD)ºE¼hD672F+D83Z14¾ZÇ.½�92»�ÆiF�D872ºr/
¼�38ºzÆ Ì4F�5�D8F�36/01BÌi1490/:14/��S-05�D\D872F«½�92¹2-rD
¹01E3Z1EÆiF(D6F�3Z5!¼�º43�»4-2½¢/r½�92»�D870F�ÆiF(D672ºr/uA)72F�9u½sD?½¢5�36-29uºz9iD8ºr/21BÌ�� 5�/21HDZ12;zî\70½�5C5�ºzÈs-2D8½�º49
70145�¹238ºzÂ2È�F�Æu5�14901EÈ�º4»zº4-05+D6º�D672ºz58F
F�90¾(ºz-29PD8F�36F�/ÅÂ.ÌÅÂ01ED6¾Z7rÑ¦Â01458F�/ì58º4È�-rD6½sºz905�D6º�D870F
D83Z14¾ZÇ.½s90»©¹236º4Â2È�F�Æ�;oõ�»P1E½�9�À@½sD�½�5+/rFM5�½�3614Â2È�F�D8º:¹236ºHË.½�/rF�ÆiF(D870º./05�D6701HD«¹>F�36Æ&½sD«º492È�½s90F
ËP½�F�A)½�92»�ºE¼�D870FÄ36F�58-2ÈsD65ÊºE¼�D83Z14¾ZÇ.½�92»í1490/ ½�Æ&ÆiFM/r½�1ED8FÄÃ092F�ÑeD6-292½�92»íº4¼�D872FÄD83Z14¾ZÇ.½�92»
¹238ºr¾�F�565�;Kõ�565�-2Æi½�92»ÓACF©701BËzF
1HD�701E90/í5SD638FM1EÆi½s90»�ÆiF(D870º./05�¼�ºz3�D6361z¾ZÇP½�92»�5�Ñ�»z38ºz-2¹05�À
A?F)92F�F�/&ÆiF(D672ºr/25�¼�ºz3�Ë.½�58-01EÈ�½�Î�½�92»0ÀE58F�1436¾Z72½�92»@ÀE1E90/&Æu1E92½�¹2-2È¢1HD6½s90»«D872F�5�D836F�14Æi½s92»�1490/
/rÌ.901EÆi½¢¾+/01HD61i»zF�92F�361ED8FM/©Â.ÌuD870F�58F�Æ&F�D872ºr/25�;

�
	 ê�ç¦á�â��nÝ # ( % ç^á # ç&�rÝ8á ÒK½s»z-236F�
Ê/rF�¹0½�¾(D65nD872Fi72½�»472Ñ�È�F�ËzF�È�1E3Z¾Z72½sD8F�¾(D8-236F�º4¼?ºz-23+58Ìr5SD6F�Æ
¼�º43KD83Z14¾ZÇ.½�92»n5�Ñ�»z38ºz-2¹05�;Mî\70FCÆiºz92½XD6º436½s90»n/rF�ËP½¢¾(FM5!º49�D872F\92F�DSA?ºz38Çu¿�Fz; »@;sÀH½�905�D836-2ÆiF�9PD8FM/
38ºz-rD8F�365+º49ÓD872FiÉ^9PD8F�3890F(DZÁn¹236ºr/r-0¾�Fi1:5�D836F�1EÆ º4¼�D6-2¹2È�F�5�ÀoF�14¾Z7­ºE¼?A)72½�¾Z7Å/rFM58¾�38½�Â@FM5«1



Æ&FM58561E»zF)Â@F�DSA?F�F�9u92ºr/rFM5�;Pî\72½¢5?5�D836F�14Æ ºE¼oD6-2¹2È�F�5�½�5?5�F�9zD?D8º�Â>ºED67iD872Fnº492È�½�92F�1E9@1EÈ�Ì.58½¢5
Æ&ºr/r-0ÈsF�1490/�D872Fn5SD6º43Z1E»4F\Æiºr/r-2È�F4;Pî\72F�5�D8º43Z1E»zF?Æiºr/r-2È�F�½¢5�36F�58¹@ºz9058½sÂ2È�F\¼�º43�38FM¾(º43Z/r½�92»
D872F)5�D836F�1EÆ 1490/�Æ&F�38»z½s90»n½sD�A)½XD67�D672F)1E3Z¾Z72½sËzF�/�/21HDZ1n1ED�58-2½sD614Â2ÈsFC½�9zD6F�36ËH1EÈ¢5C¿e581BÌzÀBF�Ë4F�38Ì

��u72ºz-2365ZÁ�;@î\72F�º490Ès½�92F�14901EÈ�Ìr5�½¢5)Æiºr/r-2È�F�-058F�5)D672F�5�D836F�14ÆÔD8º©D836½s»z»4F�3�/2F(D8FM¾�D6½sºz9�¼�F�1HÑ
D8-236F�5!Â01z5�FM/�ºz9�D672F�1E3Z¾Z72½�Ë4FM/�/21HDZ1«1E90/�½s90¹2-rD�¼�36º4Æ D672F)1E9014ÈsÌr5�D�;Eî\72F\º �i½�92F)1E9@1EÈ�Ì.58½¢5
Æ&ºr/r-0ÈsFÊ½�5�A)72F�36F©ÆiF(D672ºr/25�D6701HDi1E36Fu92ºED�58-2½sD8FM/ÅD8ºÓ5�D836F�14Æ�¹038ºr¾(FM5858½�92»�1E36Fu½sÆi¹2È�F(Ñ
Æ&F�9PD8F�/�;Kî\72FM5�FÊÆiF(D870º./05�¾�1E9 Â>F:¾�È�1z5858½sÃ0F�/ì1z5�/21ED61�Æi½�92½�92»Óºz3�¹01ED�D8F�389�/rF(D6F�¾�D6½sºz9
Æ&F�D872ºr/25nD6701HD«38FMÙP-2½s36F�3Z1E9@/rº4Æ 14¾�¾(FM585�D8º�/21HDZ12;<î\72F&F(Ír¹2È�º43Z1HD8½�º49ÓÆ&ºr/r-0ÈsF&½s9@¾(È�-0/rF�5
1i»43Z1E¹272½¢¾�14Èo-058F�3�½�9PD8F�38¼Ï14¾�F�1E90/�À0Æiº436F�½sÆi¹>º438D6149zDMÀ2½�Æ&¹0ÈsF�Æ&F�9PD61HD6½sºz9�ºE¼�ÆiF(D672ºr/25)¼�ºz3
Ùz-0½�¾ZÇ.È�Ì�14565�½�Æi½sÈ¢1HD6½s92»ÊËH145�D�14Æiº4-29PD65+º4¼?/21HDZ1Ê1ED�ËB1438Ì.½�92»
È�F�ËzF�È¢5+ºE¼?/rF�D614½sÈ�;�î\72Fi/21HDZ1
½s90¾�Ès-@/rF�5&D672F�5SD638FM1EÆ�/21ED61­¹236ºr¾(F�5658F�/ìD6ºÅËB1438Ì.½�92»Å/rF�»z38F�F�5�À�D672F�38FM5�-0ÈXDZ5iºE¼�D672F�º492Ñ
Ès½�92F�1E9@/
º �i½�92F�14901EÈ�Ìr5�½¢5CÆ&ºr/r-0ÈsFM5�À01490/�1E9:½s9PD6F�»43Z1HD6½sºz9
A)½sD87�F(Í.D6F�36901EÈ�/21ED61i58º4-23Z¾(FM5
D8701ED�1E36FC36F�È�F�ËH149zD!D6º«149u1E9014ÈsÌr5�D � 5K/2F�¾(½¢58½sºz9&Æu14ÇP½�92»«¹236ºr¾(F�565\¿�Fz; »@;sÀE90F�A�58A)½s36F)1E38D8½¢¾(È�F�5�À
¹@ºzÈs½¢¾(F�36F�¹>º438D65�À.Æ&F�Æiºz5ZÁ�;
É^9§,.F�¾(D8½�º49 
2À?ACFÄ/2F�56¾(36½sÂ>FÓÆiF(D672ºr/25Ê¼�º43�/rF(D6F�¾(D8½�92» ¼�36F�ÙP-2F�9zD:¹01HD8D8F�38905Ê½�9 D870F

¾(º49092F�¾(D8½�º49 »z3614¹27�;?î\70F�58FÓÆiF(D672ºr/25©¼�ºz38Æ'D672FÓÂ2-0½sÈ¢/r½�92»�Â0Èsºr¾ZÇr5u¼�ºz3Êº4¼�D872FÄº��u½s90F
1E9014ÈsÌr58½�5
Æ&ºr/r-0ÈsFz;),rF�¾�D6½sºz9��í/2F�56¾(36½sÂ>F�5
Æ&F�D872ºr/25Ê¼�ºz3ÊF�Í.¹0Èsºz38½�92» È¢1E36»4F�Ëzº4È�-2ÆiF�5
ºE¼
»43Z1E¹27 /21ED61Å-058½s90»í1ÅÎ�º.º4Æi½�92»ì½�9zD6F�38¼Ï14¾�F�D8701ED
¼�º436Æ�D672F�Â01z5�½¢5uº4¼+D672FÓF�Ír¹2Èsºz361ED8½�º49
Æ&ºr/r-0ÈsFz;2ÚÄF�/2½�56¾(-0565C38F�È�1ED8FM/
ACº436ÇuÂ236½sF��0Ì©½�9�,rF�¾�D6½sºz9��u1490/Ê¾�º490¾�Ès-@/rF«½s9�,.FM¾�D8½�º49��r;
	 -2F�D8º�58¹014¾�F�¾(º49@5SD63614½s9PD65�ÀHACF�/rº�92ºED�/2½�56¾(-0565!D672F�º490Ès½�92F�1E9@1EÈ�Ì.58½¢5�Æiº./2-2ÈsF)70F�36F4À41490/
38F�¼�F�3\D870F�½s9PD8F�38FM5SD6F�/Ê38FM14/rF�3CD8º�
 �
�o¼�º43�/2F(D614½sÈ¢5�;

� ����²���·>²r¸8±����)³����\¶���±�²�����².²���³0± �

É^9�D872½¢5n58F�¾(D8½�º49�À@A?F�/rF�56¾(36½sÂ>F�ºz-23�ÆiF(D672ºr/�¼�º43�/2F(D8FM¾�D6½s92»Ê72½¢/2/rF�9Ó»436º4-2¹05\Â.Ì�1E9014ÈsÌ.Î�Ñ
½s92»�È�1438»zF�Ë4ºzÈs-2ÆiFM5�ºE¼�72½¢5�D8º436½¢¾�1EÈ@¾(º49092F�¾(D8½�º49©/21ED61�ºzÂrD614½s92FM/uÂ.Ì�90F(DSACº436Ç�Æiº492½sD8ºz38½�92»@;
î\72½�5�ÆiF(D672ºr/ ½¢5�¹@1E38D�ºE¼)D672F�5SDZ1HD8½¢¾
14901EÈ�Ìr5�½¢5�Æiºr/r-2È�F:ºE¼�ÒK½s»z-236F 
r;"!)FM¾�1EÈ�È?D8701ED&½�9
D872½¢5)Æiºr/r-2È�F4ÀrACF«1438F«»z½sËzF�9Ê1i/21ED614Â01458F+¾�º49058½¢5SD6½s92»iº4¼K1i¾(ºzÆ&Æ�-292½¢¾�1ED8½�º49:»43Z1E¹27
D8701ED
¼�º436Æi5n1u72½¢5SD6º436½�¾�1EÈ�38FM¾(º43Z/:ºE¼�ÆiF�56561E»4FM5)Â>F(DSACF�F�9Ó92ºr/rF�5n1E90/�ACF�A)½¢5�7�D8º
/rF�D8FM¾�Dn¹>ºEÑ
D8F�9PD6½�14È�5SÑ¦»436º4-2¹@5�¼�ºz3«¼�-23�D672F�3«½�9.Ë4F�5�D8½�»z1ED8½�º49ó¿Ï1E9@/�D6º�58F�36Ë4F&145«½�92¹2-rDZ5+¼�º43«D672Fiº492È�½s90F
1E9014ÈsÌr58½�5?Æiº./2-2ÈsFBÁ�;2î\72F+»4ºP1EÈ>½�5?D6º�72F�Ès¹:1E9:1E9014ÈsÌr5�DC/rF�D8F�¾(D�5SÑ¦»436º4-2¹@5�Â.Ìu72½�»472È�½s»z7PD8½�92»
¹01HD8D8F�36905!½�9iD872F�/01HD610;Eî\72F)Ç.½s9@/25�ºE¼<¹01ED�D8F�389@5!ºE¼<½s9PD8F�38FM5SD!D6º�1E9014ÈsÌr5�D65�1E36F\Ès½�Ç4F�ÈsÌ�D8º�Â>F
ËB1438½�F�/Ê1E90/Ê¾(ºzÆ&¹0ÈsF�Í<Àr1490/©ACF+/2º&90ºED)1HD�D6F�Æi¹rD\D8ºi¾(ºzÆi¹2ÈsF�D8F�ÈsÌ
14-rD8ºzÆu1HD8F�D872F+DZ1458ÇuºE¼
/rF(D6F�¾�D6½s90»©D870F�Æ�;@É^9@5SD6F�14/�À0º4-03n1E¹0¹238ºP14¾Z7:½�5�D8ºÊ¹238ºHË.½¢/rF�F(×©¾�½sF�9zD+½sÆi¹2È�F�ÆiF�9zDZ1HD6½sºz9�ºE¼
1&¼�F�A Ç4F�ÌÊº4¹>F�3Z1HD6½sºz905CD8701ED)D872F�1E9014ÈsÌr5�D\Æu1BÌ©-@5�F«D6º©½s9.ËzF�5�D8½�»z1HD6F�D672F�/21ED61iÂ01z5�FM/
ºz9
38FM1EÈsÑ�ACº436È�/©ÇP90ºHA)ÈsFM/r»4Fz;PÉ^9�¹0143�D6½�¾�-2È¢1E3MÀPACF+¼�ºr¾(-05\ºz9
D672F�F(×©¾(½�F�9PD�½�Æi¹2ÈsF�ÆiF�9PD61ED8½�º49:ºE¼
1E9iº4¹>F�3Z1HD6½sºz9�D6701HD�½¢5�92º4D�º492È�Ì�-058F(¼�-0È2º49i½sD65�ºHA)9�À4Â2-rD�1EÈ¢58ºn¼�ºz38Æu5!D672F)Â2-2½�È¢/r½s90»�Â2È�º.¾ZÇ
¼�º43�Æiºz38F�58º4¹072½�5�D8½¢¾�1ED8FM/©1E9014ÈsÌr58½�5�Æ&F�D872ºr/25+¿�Â>ºED67Ê14-rD8ºzÆi1ED8FM/u1E90/u7.-2Æu149
/r½�38FM¾�D8FM/0Á�;
î\72½�5!ºz¹@F�361ED8½�º49�½�5KD672F�/rF(D6F�¾(D8½�º49i1E90/�F�9.-2ÆiF�3Z1HD6½sºz9�º4¼$# Ý8á&% �0á(æ@çeà 	 Þ # # �rÝ�Ý
% æ é å è ç�ç^á(Ý�æ0ê À
A)72½�¾Z7�1438F+½s92¼�º436Æi14ÈsÈ�Ì©¹01ED�D6F�36905\ºE¼!¾(º4ÆiÆ�-292½¢¾�1HD6½s90»&90º./2F�5)ºr¾�¾�-23C¼�38FMÙP-2F�9PD8È�Ì
F�92º4-0»47
D8º+Â@F\ºE¼@¹@º4D8F�9PD6½�14Èr½s9PD8F�38FM5SDK¼�º43!1+/rF(DZ1E½�ÈsFM/�/21ED61+1E9014ÈsÌr58½�5�;.¿e,.-0¾Z7�¼�38FMÙP-2F�9PD8È�Ì�ºr¾�¾�-23836½�92»
¹01HD8D8F�36905�1438FCD6º�º4-23�¹236º4Â0ÈsF�Æ A)701ED�# Ý8á&% �0á�æ0ç % ç¦á�â�ê(á�çeê 1438FCD6º«D872F�¹038ºzÂ2ÈsF�Æ º4¼>Æi½�92½s90»
Æi1438ÇzF(D)Â01z5�ÇzF(D)/21HDZ1'
)(*�¦;cÁ
î\72F«Æi14½s9:½¢/rF�1&Â>F�72½�90/:º4-23\ÆiF(D672ºr/oÀ2A)72½¢¾Z7:½�5)¾�1EÈ�ÈsFM/ ��+ � �Ö¿�,PD836-0¾(D8-236F-,�Í.D83Z14¾(Ñ

D8½�º49 -058½�92»­,.-0Æ&Æu1438½�F�5ZÁ�½¢5�D672F©¼�ºzÈsÈ�ºHA)½�92»�D87038F�F(Ñ¦¹2701458F©¹236ºr¾(FM585/.hÉ^9ìD672FÊÃ0365�D�¹0701458F



¿ ê
�râ�â è Ý
%�� è ç�%ÏÞEæ Á(À?ACF�¹238F�¹236º.¾�F�565�D872F�»z½sËzF�9Ö/21HDZ1458F(DuD8ºÅ¹236ºr/r-0¾�F�1­¾�º490¾�½�58F�5�-0Æ�Ñ
Æi1438Ìz;@î\72½¢5�58-2ÆiÆu1E36Ì
½¢5n149�1EÂ05�D83Z14¾(D8½�º49�ºE¼!D672F�-29@/rF�36ÈsÌ.½�92»u»43Z1E¹07�/21HDZ12; �n-03�5�-0Æ�Ñ
Æi1438Ì:½¢5n58½sÆi½�È�143�D6ºÊ/21ED61u»z-2½�/2F�5+1E90/�º4D872F�3�¿e1E¹2¹236ºBÍr½sÆu1ED8FMÁ\DSÌP¹0½s92»
Æ&FM¾Z701E90½�58Æu5�¼�ºz3
5�F�Æ&½¢5�D836-0¾�D6-238FM/�/21HDZ1�
)( 
rÀ�( �rÀ � ��;@É^9�D870F�58F�¾(ºz90/:¹2701z5�F
¿ #Zè æ>ò %Ïò è ç¦á é á�æ>á�Ý è ç&%ÏÞHæ Á�À<º4-03
Æ&F�D872ºr/�½�9PD8F�3Z14¾(D65)A)½sD87�1i7.-2Æu149�14901EÈ�Ìr5SD)D6ºu½XD6F�3Z1HD6½sËzF�È�Ì
5�FM1E3Z¾Z7
¼�ºz3)¼�36F�ÙP-2F�9PDn5�D836-0¾(Ñ
D8-236F�5?1E90/u36F(Ã@92F)D870Fn58-2¹2¹>º438D�D87038FM5�72ºzÈ�/i¹@1E3Z1EÆiF(D6F�3M;z,.½�90¾(F�D872F+5�FM1E3Z¾Z7&-@5�FM5�º490ÈsÌ&D870F
5�-2ÆiÆu1E36Ì4ÀzA)72½¢¾Z7iDSÌP¹0½�¾�1EÈ�ÈsÌ�Ã2D65?½�9uÆi14½s9
Æ&F�Æiº436Ì4À4½sDC¾�1E9uÂ>F�¹>F�38¼�º436Æ&FM/iË4F�38Ì&3614¹2½¢/rÈsÌ
¿�½�9zD6F�3Z14¾(D8½�Ë4F«38FM5�¹>º49@5�FnD8½�ÆiF�5ZÁCA)½XD672º4-rD+1E9.Ì©14/2/2½XD6½sºz901EÈ�/r½¢58ÇÊ14¾�¾(FM5858F�5�;rõ�ÈsD872ºz-2»47:D870F
38FM5�-2ÈsD65+½�9ÓD672½¢5«¹2701458Fi1E36F�1E¹0¹238ºBÍr½�Æu1HD8F:¿Ï1�58-2¹@F�3658F(D«ºE¼?Ã09014ÈK36F�58-2ÈsD65ZÁ�À>D870F�ÌÓ1438Fi14¾(Ñ
¾(-23Z1HD6F
F�90º4-2»z7 D8º­¹>F�36Æ&½sDi-292½�9zD6F�36F�5�D8½�92»Å5SD638-0¾(D8-236F�5�D8º­Â>F�¾�º49058F�36ËH1HD6½sËzF�È�ÌÓÃ0ÈsD8F�38FM/
º4-rDM;�Ú 72F�9ÅD672F
14901EÈ�Ìr5SD�701z5«Ã0ÈsD8F�36F�/­¹>ºED6F�9PD8½¢1EÈ�5�D836-0¾(D8-236F�5«-058½�92»�D872FÊ1E¹2¹236ºBÍr½sÆu1ED8F
38FM5�-2ÈsD65+º4¼�D872Fu58F�1436¾Z7�¹0701458F4Ào1E9Å14¾�¾(-23Z1HD6F�¾�º4-29PD«ºE¼�D672F&9P-0Æ�Â>F�3�ºE¼?º.¾�¾(-23636F�90¾�F�5nºE¼
F�14¾Z7:¹>ºED8F�9PD8½¢1EÈ�5�D836-0¾�D6-238F«½¢5)¹236ºr/r-0¾(FM/
Â.Ì
D872F«D672½s3Z/Ê¹2701458Fu¿�# Þ��ræ@ç�% æ érÁ�;

b1

t1 y1 a2

n1
b2

t2 y2

a1

n2 p1

b3

y3j1 t3
v1

p2

t5 c1

b4

t4y4v2

p3

t6

t7

book

title year

author

name
book

title year

author

name
paper

title

title

paper

book

journal year title
volume

title conference
book

volume titleyear

child
child child

child
child

child
child

child

child idrefidref

child
child

cite

child

child

child

cite

child
child cite

child child

child
child

child cite

child

� ��� ���0��� ¬P]�L�NPjaR\WaYPNzOzQ�l�T�]�NP�

Ð 58F�3Z5�1E36F�º4¼ D8F�9
A)½sÈ�Ès½�92»�D8º�5614¾�38½sÃ@¾�F�Ùz-@1EÈ�½XDSÌ&¼�º43C1�¼Ï1z5SD6F�3�36F�58¹>º49058F4;PÒ2º43?F(Í21EÆi¹2È�F4À
/r-236½s92»�D870F+¹038F�Ès½�Æi½s901438ÌuF�Ír¹2Èsºz361ED8½�º49©º4¼K1&/21HDZ1458F(DMÀPºz92F«Æi½s»z7zD\¹236F(¼�F�3?D6ºi»4F(D)1iÙP-2½�¾ZÇ
1E90/©14¹2¹236ºBÍr½sÆu1HD6F�½�905�½�»47PD�½�9PD8º�D872F«/21HDZ1�1490/uÂ01z5�F)¼�-03�D672F�3CF(Ír¹2È�º43Z1HD6½sºz9©/rF�¾�½�58½sºz905�ºz9
D872½¢5\½s9@5�½�»47PD�;.É^9:º43Z/rF�3?D8ºu1z/2/r36F�565�D672½�5\90F�F�/�ÀrA?F+½s9PD638ºr/r-0¾�F+149:14¹2¹236ºBÍr½sÆu1HD6F�ËzF�3Z5�½�º49
ºE¼�º4-23ÊÆiF(D870º./�À?¾�14ÈsÈ�F�/���Ñ^,�,�-@,<;Cî\72½¢5©ÆiF(D672ºr/ º492È�Ìí36F(D6-236905uD672F�D6º4¹rÑ � ¼�36F�ÙP-2F�9PD
5SD638-0¾(D8-236F�5�361ED872F�3�D870149
1EÈ�Èr¼�36F�ÙP-2F�9zDC5SD638-0¾(D8-236F�5�;EÚ­F�¹236F�58F�9PD�ºz92ÈsÌi1�Â236½�F(¼�/r½¢58¾�-05858½�º49
ºE¼�,�,�-@,ÊÂ>F�È�ºHA�À01E9@/Ê36F(¼�F�3)D870F�38FM14/rF�3\D8º�
)( (*�o¼�ºz3�1u/rF�D61E½�È�F�/�/r½¢58¾�-05858½�º49:Â@º4D87Ó,�,�-@,
1E90/��oÑS,�,�->,<;

� �râ&â è Ý
%�� è ç�%ÏÞEæ ÚÄF:-058FÊ1�/01HD61Ä5�-0Æ&Æu1438ÌÄD8ºÄF�5�D8½�Æi1ED8F
D872F:5�-2¹0¹@ºz3�D&ºE¼�1Ó5�D836-0¾(Ñ
D8-236F:¿Ï½e; F4;�À>D872F&9.-2Æ�Â>F�3«º4¼?5�-0Â2»43Z1E¹27@5�½�9�D870Fi/01HD614Â01458F�D6701HD�1E36F�½¢5�ºzÆiº436¹272½¢¾�D8ºÊD870F
5SD638-0¾(D8-236FMÁ(;2î\72F�5�-0Æ&Æu1438Ìu½¢5\1�»z3614¹27
A)½sD87ÊD870Fn¼�ºzÈsÈ�ºHA)½�92»&¾Z7@1E3Z14¾�D6F�36½�5�D8½¢¾�5�;.Ò2º43\FM14¾Z7



-

- -

child child

book

title year

Structure

b1

t1 y1

child child

Subgraph 1

b2

t2 y2

child child

Subgraph 2

b4

t4 y4

child child

Subgraph 3

����� ���>� y�b¦Q^TSOPV6QSO4TSR)]�YPk�WcQSb�QS�zTSRZR)WaYPb¦Q�]�YPVZR6b

/r½�5�D8½�90¾(D&ËzF�38D8F(ÍÅÈ¢1EÂ>F�È��)½�9 D870FÊºz38½�»4½�901EÈ?»43Z1E¹27��iÀ�D870F:58-2ÆiÆu1E36Ì­»z3614¹27�� 7@145�149
� Ñ¦È�14Â@F�ÈsFM/�Ë4F�3�D6F(Ío;@Ò0º43+F�14¾Z7	�ÊÑ¦È�14Â@F�ÈsFM/�F�/r»zFÊ¿�
 G � 
 � Á�½s9�D672F&º436½s»z½s9014Èh»z3614¹27�D872F�38F�½�51E9��
Ñ¦È¢1EÂ>F�È�F�/�F�/r»zFÅ¿
� G � � � Á&½�9���À�A)72F�38F	� G 1E9@/�� � 1438F:D672F�È�14Â@F�È�5©ºE¼�
 G 1E90/�
 � À38FM5�¹>F�¾(D8½�Ë4F�È�Ì4;�î\72FÊ58-2ÆiÆu1E36Ì�� 1EÈ¢58º�14565�ºr¾(½¢1HD6F�5�1Ó¾(º4-09zD6F�3�A)½sD87ìFM14¾Z7ìËzF�38D8F(ÍÖ¿Ï1490/
F�/r»zFMÁh½s90/2½�¾�1HD8½�92»nD872F\9.-2Æ�Â@F�3Kº4¼0Ë4F�3�D6½�¾�F�5C¿�36F�58¹@FM¾�D6½sËzF�È�Ì4ÀBF�/r»zF�5ZÁo½�9�D672FCº436½s»z½s9014Èz»z3614¹27
D8701ED?½sDC36F�¹236F�58F�9PDZ5�;4Ò0º43?F(Í21EÆi¹2È�F4À.ÒK½s»z-238F ��/rF�¹2½�¾(D65�D872F+5�-0Æ&Æu1438Ì&»4F�92F�3Z1HD6F�/&¼�º43?D870F
½s92¹0-rD�»43Z1E¹27:ºE¼!ÒK½s»z-238F �0;

4

7

4

2

2

3

1

2

1

book

title

year

author

name

paper

journal

volume

conference

child:2child:1

child:1 child:4

child:4

child:2 cite:2

idref:2

child:1

child:1

cite:1 child:2

cite:1

child:3

child:1

����� ���0� UEOPL�L�](T^d�l�T�]�NP�

ÚÄF�-058F«D870F�5�-0Æ&Æu1438Ì�� D6ºuF�5�D8½�Æu1HD8F«D672F�58-2¹2¹>º438D�ºE¼�1u5SD638-@¾�D8-038F��ó145\¼�ºzÈsÈ�ºHA�5/.
�?Ìi¾(ºz905�D836-0¾�D6½sºz9�ÀED672F�36F�½¢5�1ED?Æiºz5�D�º490Fn58-2Â2»43Z1E¹07&º4¼�� ¿Ï561BÌ4À����¢Á!D87@1HD?½¢5�½¢58º4Æiº436¹272½¢¾
D8º��);@É¦¼�92ºÊ5�-0¾Z7Ä5�-2Â0»43Z1E¹27�F�Í.½¢5�D65�À2D870F�9�D672F�FM5SD6½sÆu1ED8F�/í¿Ï1E9@/�14¾(D8-014È¢Á�5�-2¹0¹@ºz3�D�º4¼��
½�5��2; ��D672F�36A)½�58F4À<È�F(D� Â>F&D872Fu58F(D«ºE¼?¾�º4-29PD8F�365nº49!���)¿�½�; F4;�À" ¾(ºz905�½¢5�D65+ºE¼?¾�º4-29PD6F�3Z5



º49�D870F�92ºr/rFM5n1490/�F�/r»zF�5�ºE¼����¢Á�;<î\72F�58-2¹2¹>º438Dnº4¼ � ½�5�F�5�D8½�Æi1ED8FM/�Â.Ì
D672F�Æi½�92½sÆ�-2Æ
ËB14Ès-0Fu½s9� &;��+½�Ë4F�9Åº4-23�¾�º4905�D836-0¾�D6½sºz9Äº4¼?D672F©58-2ÆiÆi1438ÌzÀoD870½�5�FM5SD6½sÆu1ED8Fu½¢5�1E9Å-2¹2¹>F�3
Â@ºz-290/:º49ÊD872F«D638-0F�5�-2¹0¹@ºz3�D)ºE¼ �\;

��è æ>ò %Ïò è ç^á��)á�æ>á�Ý è ç�%ÏÞEæ î\72F«¾�1490/r½¢/21HD6F�»4F�92F�3Z1HD6½sºz9©¹2701z5�Fn½�5C1&5�½�Æi¹2ÈsF«58F�1E3Z¾Z7u½�9©D870F
5�¹01z¾(F�ºE¼�5�D836-0¾�D6-238FM5i½�58º4Æiºz38¹270½�¾ÊD8º 1ED©ÈsFM145�Duº492F�58-2Â2»z3614¹27�º4¼�D672FÓ/21ED61EÂ@1458F4;�Ú­F
Æi14½s9PDZ1E½�9ÓDSACº�Ès½¢5SDZ5�ºE¼)5�D836-0¾�D6-238FM5�. ÞZå2á�æ 1E9@/ #Zè æ>ò�%Ïò è ç^á ;KÉ^9­D872Fuºz¹@F�9ÅÈs½¢5SD�ACFu5SD6º436F
5SD638-0¾(D8-236F�5�D87@1HDi701BË4FÊ92ºED&Â@F�F�9ó¹238ºr¾�F�565�FM/ÅÌ4F(D�¿Ï1490/ìD6701HDiA)½�ÈsÈ\Â>F:¾Z72FM¾ZÇ4FM/ÅÈ�1ED8F�3�Á�;
î\72F
1EÈ�»4ºz38½sD870Æ Â>F�»4½�905�ÂPÌÅ14/0/r½s90»Ó1EÈ�È?5�D836-0¾�D6-236F�5«D6701HDi¾(º49@5�½¢5SD�º4¼)º492È�ÌÄºz92F©ËzF�38D8F(Í
1E90/�¹@14565)D870F&58-2¹2¹>º438D�D87038FM5�72ºzÈ�/�D8F�5�D�D6º©D672F�ºz¹@F�9�È�½�5�D�;<î\72F�36F�5�Dnº4¼�D872F&1EÈ�»4ºz38½sD872Æ
½�5�1�Èsº.ºz¹ÄD6701HD�38F�¹@FM1HD65�-29PD8½�È�D672F�36F
1E36Fu92º�Æiºz38F©5�D836-0¾�D6-236F�5«D6ºÓ¾(ºz905�½¢/rF�3
¿�½�; Fz;sÀ�D870F
º4¹>F�9iÈs½¢5�D�½�5�F�Æi¹rDSÌ4;cÁKÉ^9uF�1z¾Z7�½sD8F�361ED8½�º49�À4A?F)58F�È�F�¾�D�1�5�D836-0¾(D8-236F�¿
��Á�¼�36º4Æ D872F�º4¹>F�9iÈs½¢5�D
1E90/ÄA?Fi-058Fi½XD�D6º�»4F�90F�3Z1HD8F&È¢1E36»4F�3�5�D836-0¾�D6-236F�5i¿Ï¾�1EÈ�ÈsFM/!� � 5$# ( % àsòEÝ8á�æ Á«Â.ÌÓ¾�1EÈ�Ès½�92»:D870F
á��(å è æ>ò 5�-2Â038ºz-rD8½�92F4ÀB/rFM58¾�38½�Â@FM/�Â>F�È�ºHA�; ��F�A ¾Z72½�È�/�5SD638-0¾(D8-236F�5hD87@1HD�7@1BË4F�149�F�5�D8½�Æu1HD8FM/
5�-2¹0¹@ºz3�D�»z38FM1HD6F�3+D870149ÅD872F©D87236F�5872º4È¢/Å1E36F©14/2/2F�/­D8º�D672F©ºz¹@F�9ìÈs½¢5SDM;�î\72F©ÙP-014Ès½s¼�Ì.½s90»
5SD638-0¾(D8-236F�5�1438F)1z¾�¾(-0Æ�-2È¢1HD6F�/&½s9&D672F�¾�1490/r½¢/21HD6F)Ès½¢5SDMÀEA)72½¢¾Z7i½�5�36F(D6-23692F�/i145KD672F)º4-2D8¹2-rD
A)72F�9:D870F�1EÈ�»4º436½sD872ÆØD6F�36Æ&½�901ED8F�5�;

�+½sËzF�9ì1�5�D836-0¾�D6-238F��\À�D672F á���å è æ<ò 5�-0Â238ºz-rD8½�92F©¹038ºr/r-0¾�F�5«D672FÊ58F(D�ºE¼�5SD638-@¾�D8-038FM5
»4F�90F�3Z1HD8FM/+ÂPÌ+14/2/2½s92»�1)58½�92»4È�F�F�/r»zF�D8º �Å¿�D8F�38ÆiF�/+D672F�¾Z72½�È¢/r38F�9«ºE¼ ��Á�;�É^9«D872F�¼�ºzÈsÈ�ºHA)½�92»
/rF�56¾(36½s¹2D8½�º49�º4¼0D672F á��(å è æ>ò ¿
��Á�58-2Â236º4-2D8½�92F4ÀBACFC-@5�F��)¿ 
rÁ�D8º�/rF�92ºED6F�D672F)5�F�D�ºE¼@ËzF�38D8½¢¾(FM5
½s9	�ìD6701HD)701BËzF�D672F�5814ÆiF+È¢1EÂ>F�È�1z5CË4F�38D8F�Í 
u½s9ÊD870F�/21HDZ1�»z3614¹27Ê1490/
	
¿��BÁ�D8ºu/rF�92ºED6F
D872FC5�F�DhºE¼2/21ED61)ËzF�38D8½¢¾(F�5oD8701ED�701BËzF!D872F�561EÆiF�È¢1EÂ>F�ÈP145�1)Ë4F�3�D6F(Í
��½�9 �\;�Ò0º43�F�14¾Z7«ËzF�38D8F(Í
��½�9��\ÀzA?F�¾�38FM1HD8F�D872F�58F(D�è òzò è ß�àsá ¿ � � �BÁ�º4¼oF�/r»zF�5�È�F�1BË.½�92»�5�ºzÆiF�Ë4F�3�D6F(Í�½�9�	©¿��BÁ�;.î\72½�55�F�D�½�5�F�1458½�ÈsÌ&/rF(D6F�36Æ&½�92FM/&¼�38ºzÆ D870F�/21HDZ1�5�-0Æ&Æu1438Ì .EÉ¦D�½¢5!D672F�58F(D�º4¼>ºz-rD�Ñ¦F�/r»zF�5!¼�ºz3�D870F
5�-2ÆiÆu1E36Ì�ËzF�38D8F(ÍÄ38F�¹238FM5�F�9PD8½�92»��z;�,?14¾Z7­F�/r»zF����ï¿�� � 
 � �eÁ+½�9 è ò4ò è ß�àsá ¿
� � �BÁnD8701ED�½�592ºED\1EÈ�38FM14/rÌ&½s9��Å½�5\1�¾�1E90/2½�/21ED8F�¼�º43CF(Ír¹01E9@/r½s90» �\;PÉ¦¼��)¿ 
rÁn¿ D870F+58F(DCºE¼�Ë4F�3�D6½�¾�F�5�A)½XD67
D872F&5814Æ&F�È�14Â@F�È�145�� � 5n/rF�5�D8½�901HD6½sºz9�Ë4F�3�D6F(Í0Á\½¢5�F�Æi¹rDSÌzÀ@ACF�1z/2/�1©92F�A�Ë4F�38D8F�Í
�ÓA)½XD67
D872F«5814ÆiF�È�14Â@F�Èo145 
u1490/©1�90F�A F�/2»4F�¿�� � � � �eÁ�D8º �); ��D672F�36A)½�58F4Àz¼�º43?F�1z¾Z7���� �)¿ 
rÁ�½s¼¿�� � � � �eÁ?½�9Ê90ºED)½s9	�\Àr1&92F�A 5SD638-@¾�D8-038F+½�5)¾�38FM1HD6F�/u¼�36º4Æ �í1E90/
��Â.Ì©14/0/r½s90»�D672F«F�/r»zF¿�� � � � �eÁ�¿Ï1E9�FM/r»4F�Â>F(DSACF�F�9�Ë4F�3�D6½�¾�F�5)1EÈ�36F�14/2Ì©½s9 ��Á�;0É¦¼���/rº.F�5)90ºED�701BËzF�1E9 � Ñ¦È¢1EÂ>F�È�F�/F�/r»zF�D6º«149.Ì�ºE¼2D672F\Ë4F�38D8½¢¾(FM5K½s9 �)¿ 
rÁ�ÀHACF\1EÈ¢5�º«14/2/�1�90F�A�5�D836-0¾(D8-236F?A)70½�¾Z7&½�5KºzÂrD614½s92FM/
¼�38ºzÆ ��ÂPÌÊ14/2/r½�92»u1&Ë4F�3�D6F(Í�� �oA)½XD67:D872F�561EÆiF«È�14Â@F�Èh145 
Ê1E90/:1E9�F�/2»4Fu¿�� � � � � �eÁ(;

� �Må4å0ÞHÝ�ç � Þ��ræ@ç�% æ é �n90¾�FiD872F:1E9014ÈsÌr5�D�½�5�581ED8½¢5SÃ0FM/­A)½XD67ìD872FÊ5SD638-0¾(D8-236F�5�/r½�56¾(ºHËzF�36F�/
½s9ÅD672F©¾�1490/r½¢/21HD6Fu»4F�90F�3Z1HD8½�º49­¹2701z5�FzÀh5872FuÆu1BÌÓÂ>Fu½s9PD8F�38FM5SD6F�/­½�9ÅÃ0901EÈ�½�Î�½�92»�D872Fi¼�36F(Ñ
Ùz-0F�9PDC5�D836-0¾�D6-236F�È�½�5�D\1490/u»zF(D�D6½s90»�D870FnF�Ír1z¾�D\5�-2¹0¹@ºz3�DCºE¼oD870F+5�D836-0¾�D6-236F�5�;Pî\72½¢5�D61458Çi½�5
¹@F�3�¼�ºz38ÆiF�/Ê½�9ÊD672F�58-2¹2¹>º438D)¾�º4-29PD6½s92»i¹27@1458F4;

��F(D�-@5�/rF�Ã092F�D672F�58½sÎ�F�ºE¼�1©5SD638-@¾�D8-038F«D6ºuÂ@F�D672F�9.-2Æ�Â@F�3�ºE¼�92ºr/rFM5�1E90/�FM/r»4FM5)½sD
¾(º49PDZ1E½�905 �HACF)36F(¼�F�3!D6º�1�5SD638-@¾�D8-038F\ºE¼o58½sÎ�F���1z5�1 ñ�	¦ê�ç�Ý
� # ç&�rÝ8á ;HÒ236º4Æ D672F)ÆiF(D672ºr/i-05�FM/
¼�º43�»zF�92F�361ED8½�92»
¾�1E90/r½¢/21ED8F�5�¿e,.FM¾�D6½sºz9 
4Á(À@½sD�¼�ºzÈsÈ�ºHA�5)D6701HDn¼�º43�F�Ë4F�38Ì��PÑ¦5�D836-0¾(D8-236F �Ö½�9
D872F)¾�1490/r½¢/21HD6F?È�½¢5SD!D870F�36F?F�Í.½¢5�D65�1+5SD638-0¾(D8-236F�����ºE¼@58½�Î�F�� � (\º43 � � 
�½�9�D672F)¾�1490/r½¢/21HD6F
Ès½¢5SD�58-0¾Z7�D6701HD � � ½¢5�1:5�-2Â0»43Z1E¹27ÄºE¼ �);>Ú­Fi38F�¼�F�3+D8º � � 1z5nD872F å è Ý8á�æ0ç ºE¼ � ½�9ÓD672½�5
¾(º49PD6F(Í.D�;o=?ÈsFM1E36ÈsÌzÀ0F�ËzF�36Ì
½�905�D61E9@¾(F"!
ºE¼��ó701z5�1©58-2Â2»z3614¹27�! �hD8701ED�½¢5n149�½s905�D61490¾(F�ºE¼
� � ;2Ò0-238D872F�3�À#! �o/r½��>F�365C¼�36º4Æ$!iºz92ÈsÌ
½s9:701BË.½s90»�ºz92F�¼�F�A?F�3\F�/r»zF«1490/oÀ.º4¹2D8½�º49014ÈsÈ�Ì4À.º490F
¼�F�ACF�3)Ë4F�3�D6F(Ío;rÚ­F�-05�F+D672F�58F�¹236º4¹>F�38D8½�F�5C½s9:D672F�5�-0¹2¹@ºz3�D�¾�º4-29PD6½s92»i¹236ºr¾(FM585�;



	 F�D8F�36Æi½s90½s92»�D672F©58-2¹2¹>º438D�ºE¼)1 (�Ñ¦5�D836-0¾(D8-236F�¿Ï58½s92»zÈsFuËzF�38D8F�Í2Á+¾�º49058½�5�D65«º4¼\58½�Æ&¹0ÈsÌ
¾(º4-09zD6½s90»nD672F\9.-2Æ�Â>F�3�º4¼@½�905SDZ1E90¾�F�5KºE¼<1+Ès½�Ç4F�Ñ�È¢1EÂ>F�È�F�/�Ë4F�38D8F�Í�½s9&D672F)/21HDZ1EÂ01z5�Fz; 	 -236½s90»
D872F�¾(ºz-29PD8½�92»­¹2701458F4À�ACF�5SD6º436FÊ92º4Duº492È�ÌÅD872F�58-2¹2¹>º438DiºE¼nFM14¾Z7ó5SD638-0¾(D8-236FÅ¿Ï145i½sDu½�5
/rF(D6F�36Æ&½�92FM/0Á�À@Â2-rD�1EÈ¢58ºi1u58F(D�º4¼K¹>º4½�9PD8F�365CD6ºiD8701EDn5SD638-@¾�D8-038F � 5\½�905�D61E9@¾(F�5�º49�/r½�58Ç<;0î�º
/rF(D6F�36Æ&½�92F:D870F�5�-2¹0¹@ºz3�DuºE¼«1 �.Ñ¦5�D836-0¾�D6-236F � ¼�º43�� � (4À�ACFÊ36F�Ë.½¢5�½sDiD872F�½�905�D61490¾(FM5
ºE¼)½XDZ5�¹01438F�9PD ���:-058½�92»�D872FÊ581BËzF�/Ä¹@ºz½s9PD8F�365�;�Ò0º43�FM14¾Z7ì58-0¾Z7Å½s905�D61490¾(F�! ��ÀhACF©¾Z72F�¾ZÇ
A)72F(D672F�3�D872F�38Fn½�5?1�92F�½�»47.Â>º436½s90»�F�/r»zF�1E90/�À4º4¹2D8½�º49014ÈsÈ�Ì4ÀP1�92ºr/rF)D6701HDMÀzA)72F�9
14/0/rF�/&D6º
! �o»zF�92F�361ED8FM5C149Ê½�905�D61490¾(F !iº4¼��\;rÉ¦¼�58º0À#!u½¢5)36F�¾(ºz36/2F�/
1z5)1E9:½s9@5SDZ1E90¾�F+º4¼��);

����� ���0� yíb^V6TSRZRZYzb^�PJ�Q?J�foQS�PR�U � O.U�b¦d4b¦QSRZL

� � ¸ �P¶ ���	��

����´�³��K²2¸S´�±

É^9ÄD672½¢5�5�FM¾�D8½�º49hÀoA?Fu/rFM58¾�38½�Â@FiÆiF(D672ºr/25«¼�ºz3+½�Æi¹2È�F�ÆiF�9PD8½�92»�D672Fu½s9PD6F�38¼Ï14¾(F&Æiºr/r-2È�FuºE¼
Ò�½�»4-038F 
r; !)F�¾�1EÈ�È!D8701ED�D872FiDZ1458Ç�ºE¼CD870½�5�Æiºr/r-2È�F©½¢5+D8º�72F�Ès¹­D672F
1E9@1EÈ�Ì.5�D�14565�½�Æi½sÈ¢1HD6F
D872F+º4-rD6¹2-rD\ºE¼�D672F«1E-rD6º4Æu1HD6F�/©14901EÈ�Ìr5�½¢5�Æiºr/r-2È�F�5«¿�º �u½s92F+1E90/
º492È�½�92FMÁ�145?A?F�ÈsÈo145�D870F
F(Í.D8F�389014È�/21ED61�¼�F�F�/ ¿�90F�A�58A)½s36F
1E38D8½¢¾(È�F�5�À�½�9PD8F�È�È�½s»zF�90¾�F©38F�¹@ºz3�DZ5�ÀhF(D6¾4; Á(;Kî\70F©½s9PD6F�3Z¾(º492Ñ
92F�¾(D8½�º4905)Â>F(DSACF�F�9:/01HD61i½sD8F�Æu5\¼�38ºzÆÛ/r½��>F�38F�9PD�5�ºz-236¾�F�5\1E36F«ºE¼!¹01E38D8½¢¾(-0È�143C½�9PD8F�38FM5SDM;2É^9
D872½¢5�Æiºr/r-2È�F4ÀPACF�Æiº./2F�È</21HDZ1�145?1�Æ�-2ÈsD8½¢56¾�1EÈ�F�»z3614¹27i½s9
A)72½�¾Z7
92ºr/rF�5�38F�¹238FM5�F�9PD�/21HDZ1
½XD6F�Æu5�1E9@/ÅF�/r»zF�5«36F�¹236F�58F�9PD«D872F
38F�È�1ED8½�º4905872½�¹05�1EÆiº490»ÊD672F�Æ�;KõCD�1�72½s»z7ÅÈsF�Ë4F�È�ÀoD672½�5
»43Z1E¹27:1E»4»z38F�»z1ED8F�5�Æu1E9.Ì©/21HDZ1&½XD6F�Æu5\½s9PD6º&ºz92F«92ºr/rF��21ED\D872F«È�ºHA?FM5SD\ÈsF�Ë4F�ÈeÀrFM14¾Z7
90º./2F



id a100

a22

Zooming-in Numbers

Zooming-in Details

a59

a7

a19

a31

a64

a35

86
More

a89

a23 a72 a42

a51 a97

66
More

id a100

a22

a59

a7

a19

a31

a64

a35a89

a23 a72 a42

a51 a1 a67

a70

a74

a63 a99a93

a58 a71 a81

a46

a53

a9

a88

a2

a68

a28

a14

a92

a37

a26

book/paper
id

name
publications

p7
a100 
Yeo

p10  p25  

p7 
a22 

Chawathe
p2  b5  b29 ...

98
More

More Links

Forward/Cross
Links

Back 
Links

����� ���r��� �!J�pEWaY.kzb�J�fojaJMl�WXVZ]�j<®ZJHJ�L�WaYPl

38F�¹238FM5�F�9PD65)1u58½s92»zÈsF�/01HD61i½sD8F�Æ ºz3�¾(ºz90¾(F�¹rD�¿�Fz; »@;sÀ>1�¹072º492F�9P-0Æ�Â>F�3�Á�;0î\72½¢5�36F�¹038FM5�F�9rÑ
D61HD6½sºz9©1EÈ�ÈsºHA�5�D872F�14901EÈ�Ìr5SD�D6º�ACº436Ç�1HDC1�ÈsF�Ë4F�È2ºE¼�1EÂ@5SD6361z¾�D8½�º49iÂ>F�5�DC58-2½sD8F�/&D6º�D870F�D61z5�Ç
1HDi701E90/�;�Ú­F�701BË4F©½�Æi¹2È�F�ÆiF�9PD8FM/íÆiF�D872ºr/25�¼�º43&F(Ír¹2È�º436½�92»Ó58-0¾Z7í»z3614¹272½¢¾�1EÈC/21HDZ1Ó1ED
ËB1438Ì.½�92»�È�F�Ë4F�È�5�ºE¼�/rF�D61E½�È<145�¹0143�D?ºE¼oº4-23������ ã 58Ìr5SD6F�Æ 
 � ��ÀP1E90/iACF�/rFM58¾�38½�Â@F�D872FnÇ4F�Ì
½�/rFM145\Â>F�È�ºHA�;
õ�ÈsD872ºz-2»47�	�
 � 	 ½¢5CF(Í.D8F�9058½sÂ2È�F«1E90/Ê½s9@¾(º436¹>º43Z1HD8FM5�Æu1E9.Ìi¼�FM1HD8-038FM5�¼�ºz3CD872F«¹>ºHA?F�3

-05�F�3�À?½XD�½¢5
/rFM5�½�»492FM/ÖD8ºíÂ@FÅ14¾�¾(F�5658½sÂ2È�F�D8ºó1í¾�1458-01EÈ�-@5�F�3�;\îhº D872½¢5
F�90/oÀ?D872F­Â01z5�½¢¾
Æ&ºr/rFM5�º4¼�½s9PD6F�3Z14¾�D6½s90»©A)½XD67�D672F�58Ìr5SD6F�Æ 1E36F�ËzF�36Ì:58½sÆi¹2È�F4;<õCD+14ÈsÈ�D8½�ÆiF�5�À>D872F�	�
 � 	
/r½�58¹2È¢1BÌÊ¾�º49058½�5�D65\º4¼!1u58½�92»4È�F�A)½s9@/rºHA§A)½sD87�1&»z3614¹272½¢¾�1EÈo36F�¹038FM5�F�9zDZ1HD6½sºz9Êº4¼�D672F�
 � �
/21HDZ12;<õ�ÈsD872ºz-2»47�À<145�A?F�5�7014ÈsÈ!58F�F�Â>F�È�ºHA�À0D672½¢5�36F�¹236F�58F�9PDZ1HD8½�º49�Æu1BÌ:Â@F�D872F�38FM5�-0ÈXD+ºE¼
5�ºzÆ&Fn¾(º4Æi¹2È�F(Í&º4¹>F�3Z1HD6½sºz905�ÀED872Fn-05�F�3�½�9zD6F�38¼Ï14¾�F)½�5?1EÈ�AC1BÌr5!D672F�561EÆiF .Pî\72F�36F�1E36F)92ºr/rF�5
¿�Â>ºBÍ.FM56Á+36F�¹038FM5�F�9zD6½s90»�/21HDZ1�F�È�F�ÆiF�9PD65
¿�ºE¼ D6F�9í58-2ÆiÆu1E36½sÎ�F�/0Á«1490/ì1E3Z¾�5u¿ÏÈs½�92FM56Á«36F�¹038F�Ñ
5�F�9zD6½s90»Ó36F�È¢1HD8½�º49@5�72½�¹05&1EÆiº490»�D872F�Æ�;!î\70F�36F:1438F©90ºÓD6ºPºzÈXÑ¦Â014365�À�56¾(36º4È�ÈXÑ¦Â014365�Àh58Ès½¢/rF�3Z5�À
º43)ºED672F�3)A)½¢/r»zF(D65�;2Ú­F�Â@F�Ès½�F�ËzF«D872½¢5�58½sÆi¹2È�½¢¾(½sDSÌ
½¢5)Ç4F�ÌuD8ºu-0561EÂ0½sÈ�½XDSÌÊÂ.Ì
1u¾�1z5�-014Èo-058F�3M;
î\72F�Â01z5�½¢¾�Æiºr/rFM5�º4¼h¾(º49PD638ºzÈsÈ�½s90»0Àz/2F�56¾(36½sÂ>F�/uÂ>F�È�ºHA�À�	�
 � 	 1E36Fn14È�58º�58½sÆi¹2È�Fn1490/u-29rÑ
¾Z701E92»z½s90»0;@î\70F�Ã03Z5SD�D87236F�F&1E36F�ÆiF�1E9PDn¼�º43�D672Fi¾�1458-014Èh-058F�3MÀ0A)72½�È�F�D870F�92F�Í.D�DSACº
1E36F
¼�º43)-058F�3Z5\A)72ºi701BË4F+»z14½s90F�/ÊÆ&ºz38F«F�Í.¹>F�36½�F�90¾�F+A)½sD87:D672F�5�Ìr5�D8F�Æ:;

Ü è æ@æ�% æ é î\72FÊ/r½�58¹2È¢1BÌ4FM/ÄºzÂ �SF�¾(D65�¾�1E9ìÂ>F
ÆiºHËzF�/­½s9�1E9.ÌÄ/r½�36F�¾�D6½sºz9ì38F�È�1ED8½�Ë4FiD6º�D870F
¾�1E9.ËH145CÂ.ÌÊ1i/r3Z1E»z»4½�92»�Æiº4D8½�º49�A)½XD67:D872F�È�F(¼ D�Â2-2D�D8ºz9�ºE¼KD872F�Æiº4-@5�Fz;

�KÞ�ÞEâ % æ é­î\72F+/2½�58¹2È¢1BÌ&Æu1BÌuÂ>FnÎ�º.º4ÆiF�/
½s9­¿�º43\ºz-rDZÁ�Â.Ì©1�36½s»z7PD�Ñ)¿�36F�58¹@FM¾�D8½�Ë4F�ÈsÌzÀzÈ�F(¼ D8Ñ^Á
/r3614»4»z½s92»ÊÆiºED8½�º49­A)½sD87­D872Fu36½�»47PD�Æ&ºz-058F�Â2-2D�D8ºz9�;�	�
 � 	 -058F�5nD672Fu¹@ºP5�½sD8½�º49­ºE¼CD870F



¹@ºz½s9PD8F�3\D8º©/rF�D8F�38Æi½�92F+D872F«DSÌ.¹>F�ºE¼!Î�º.º4Æi½�92»0;.É¦¼KD872F�¹>º4½�9PD8F�3)½¢5)ºz-rD658½�/2F«14ÈsÈh»43Z1E¹272½¢¾�14È
º4Â �SFM¾�D�D870F�9ÅD870F©38FM5�-0ÈXD�½¢5�58½sÆi¹2È�Fu»43Z1E¹270½�¾�1EÈ�Î�º.ºzÆ&½�92» ¿ÏF4; »0;�À�È�1438»zF�3«º4Â �SF�¾�DZ5�ÀhÂ2½s»z»4F�3
¼�º49PD65ZÁ�;PÉ¦¼oD872Fn¹@ºz½s9PD6F�3�½¢5?½s9058½¢/rFn1�»z3614¹272½¢¾�14È2º4Â �SFM¾�D?D872F�9uD872F+/21HDZ1�36F�58º4È�-rD8½�º49uº4¼oD8701ED
º4Â �SFM¾�D�À21490/
149.ÌuºED870F�3Z5?º4¼K1i58½sÆi½�È�143?DSÌ.¹>F4Àr½¢5C½s90¾�38FM1458F�/o;rÒ0º43\F(Í21EÆi¹2È�F4À2¾�º49058½¢/rF�3CD870F
58¾�38F�F�905872ºED�½�9 ÒK½s»z-238F �0;hî\72FuÈ�ºHA?F�3�¹01E38D�36F�¹236F�58F�9PD65 ê�å0áZá # ( 1E90/ à % æ<á ºzÂ �SF�¾(D65�1490/
½s90¾�Ès-@/rF�5«561EÆi¹2È�F�ËH1EÈ�-2FM5�¼�36º4ÆïD672Fi½s90¹2-rD�/rºr¾(-2ÆiF�9zDM;��>º.º4Æi½�92»
½�9ÄA)½sD87ÄD870F�¹>º4½�9PD8F�3
½s9058½¢/rF&D872FiÈ¢1E36»4F�3+Â>ºBÍí¿�36F�¹236F�58F�9PD8½�92»
D872F # ÞHà àsá # ç�%ÏÞEæ º4¼�Ès½�92Fiº4Â �SF�¾�DZ56Án36F�58-2ÈsD65+½s9ÄD870F
/r½�58¹2È¢1BÌ�ºE¼<1�È¢1E36»4F�3�9.-2Æ�Â@F�3�ºE¼>561EÆi¹2È�F\5�¹>F�FM¾Z7�ºzÂ �SF�¾(D65�;��<ºPºzÆi½s92»+½�9�A)½sD87�D872F\¹>º4½�9PD8F�3
½s9058½¢/rF©º490F©ºE¼\D870F
5�Æu14ÈsÈ�F�3�Â>ºBÍrF�5�38F�¹238FM5�F�9PD8½�92»�1E9 % æ>ò % ä %Ïò � è à È�½�92F©º4Â �SF�¾�D&/r½�58¹2È¢1BÌr5
D8701ED+ºzÂ �SF�¾(Dn½�9ÓÆiº436F�/rF�D614½sÈ)¿�Æiºz38F�D8F(Í.D�Á�;oÒK½s»z-238F��i½�ÈsÈ�-05�D83Z1HD6F�5�D872FM5�F�DSA?ºÊÆiº./2F�5nºE¼
Î�º.º4Æi½�92»0;rÉ^9:D870F�¾�1458F«ºE¼KºED870F�3�Ë.½¢5�-014Ès½�Î�1ED8½�º49ÊÆ&ºr/r-0ÈsFM5�¿�Fz; »@;sÀr72½¢5�D8º4»z3614Æu56Á(ÀrÎ�º.º4Æi½�92»
38FM5�-2ÈsD65\½�9�14¾(D8½�º4905)14¹2¹236º4¹236½�1ED8FnD8º&D87@1HD�Æiºr/r-2È�F©¿�F4; »0;�Àr72½¢5SD6º4»z3614ÆÔ38F�Ã092F�Æ&F�9PDZÁ�;

� % æ.ñ�� è ä % éPè ç&%ÏÞHæ =?Ès½¢¾ZÇ.½s90»©º49Ó1
Ès½�92Ç�¾�1E-058F�5�D872Fi/r½¢5�¹2È¢1BÌ:D8ºÊ38FM¾(F�9PD6F�3�½sD658F�Ès¼?1438ºz-290/
D872F)DZ1E36»4F�D�ºE¼<D872FnÈs½�92Çi1HD?149u1E¹2¹236º4¹038½¢1HD6F)Î�º.º4ÆôÈsF�Ë4F�È�;zÒ0º4È�ÈsºHA)½�92»«D672F�/rFM5�½�»49iÆiF(D672ºr/
ºE¼0D672F	�rè � � D8º.ºzÈsÇ.½sD�ÀE58-0¾Z7�È�½�92Ç�901BË.½�»z1HD6½sºz9�½¢5!92ºED�½�905SDZ1E9PD61492F�ºz-05 �M½�905�D8FM14/�½XD�ºr¾�¾�-2365!1ED
1�5�¹>F�FM/&D8701ED?1EÈ�È�ºHA�5KD872FnËP½�F�ACF�3!D6º�/r½¢58¾�F�369iD872F�38F�È�1ED8½�Ë4F)¹>ºz58½XD6½sºz905�ºE¼<D672F�36F(¼�F�36F�9@¾(½�92»
1E90/Ó38F�¼�F�36F�90¾�F�/�ºzÂ �SF�¾(D65�;>É^9­14/2/2½XD6½sºz9�D8º�58F�È�F�¾�D6½s90»Ê1E9­1E¹2¹038ºz¹238½¢1HD6F�»43Z1E¹072½�¾�1EÈKÎ�º.º4Æ
ÈsF�Ë4F�È�À 	�
 � 	 1E-rD6º4Æu1HD6½�¾�1EÈ�ÈsÌÄ¹2½¢¾ZÇ.5�1�58-2½XDZ1EÂ2È�F à�Þ é % #Zè à �MÞ�ÞEâ à�á(äHá(à ;!Ò0º43�F(Í21EÆi¹2È�F4ÀK1
¾(º4È�È�F�¾�D6½sºz9�º4¼>9.-2Æ�Â@F�365KD6701HD�½¢5KD8º.º�È¢1E36»4F?D8º�/r½¢5�¹0È�1BÌ�½�9i½XDZ5�F�9PD6½s36F(DSÌ�½¢5�º4¼ D8F�9i¹236F�58F�9PD6F�/
145)1&72½¢5SD6º4»43Z1EÆ�;

� %Ïá�ð � ( è æ é á Ú 72½�È�F 	�
 � 	 1E-rD6º4Æu1HD6½�¾�1EÈ�ÈsÌ�5�F�ÈsFM¾�D65
1E9 1E¹2¹038ºz¹238½¢1HD6F�Æ&F�D872ºr/ó¼�ºz3
ËP½¢58-01EÈ�½sÎ�½s90»i/01HD61u1ED)D872F�1BËH14½sÈ¢1EÂ2È�F«38FM5�ºzÈs-2D8½�º49�À.D672F�-058F�3�Æu1BÌ©ºHËzF�3638½¢/rFnD872½¢5�58F�È�F�¾�D6½sºz9
1)¹@ºz¹rÑ¦-2¹�ÆiF�9.-�Â@ºz-290/+D6º)D872F�Æ&½¢/2/rÈ�F�Æiºz-05�F�Â0-rD�D6º49�;BÒ2ºz3�F(Í21EÆi¹2È�F4ÀM1\-058F�3�½�9PD8F�36F�5�D8FM/
½s9:D870F+70½s»z72F�5�D�ËH1EÈ�-2F�5\½�9:1i¾�º4È�ÈsFM¾�D8½�º49:ºE¼!9.-2Æ�Â>F�3Z5CÆu1BÌu¼�º43Z¾(F 	�
 � 	 D8ºu¾Z701492»4F+D870F
ËP½�F�A ¼�38ºzÆÛ72½¢5�D8º4»z3614ÆØD8ºu58º438D8F�/ÊÈ�½�5�D�;

� �0á�Ý 	 % æ é­î\72F 
 � �Å/rºr¾(-2ÆiF�9zD�Æu1BÌuÂ>F�ÙP-2F�36½sFM/
-@5�½�92»u1iÙz-0F�36ÌzÑ¦Â.ÌPÑ�F�Ír14Æi¹2ÈsFn½s9PD6F�38Ñ
¼Ï14¾(Fz;@î\72½¢5�½�9PD8F�3�¼Ï1z¾(F�¹>F�36Æ&½sD65n-058F�3Z5\D8ºÊ5�¹>F�¾�½X¼�Ì�5�F�ÈsFM¾�D6½sºz9�¾(º49@/r½XD6½sºz905�1z5�1E9092ºEDZ1HD8½�º49@5
º49í/r½¢58¹2È�1BÌzF�/ÅºzÂ �SF�¾(D65�;hÉ^9í1z/2/r½sD8½�º49�À�D872FÊ-058F�3&Æi1BÌ­Æu1E36ÇÄºzÂ �SF�¾(D65�145 ò %¢ê�ç�% æ é � %¢ê�(2áZò
Þ4ß�
�á # çeê ¼�º43+-058F�½�9ÄÙP-2F�38½�F�5�;>É^9zD6-2½sD8½�Ë4F�È�Ì4À@D870F�58F�ºzÂ �SF�¾(D65+¾�1E9ÓÂ@F&-058F�/Ó1z5�D672Fi5SDZ1E38D8½�92»
¹@ºz½s9PD65C¼�ºz3�ÙP-2F�36ÌPÑ�Â01z5�FM/©F�Í.¹0Èsºz361ED8½�º49�; 	�
 � 	 70145\Â0-2½sÈsD�Ñ¦½�9�ÙP-2F�38Ì
Æ&ºr/r-0ÈsFM5C¼�º43)36F�»4-2Ñ
È�143?F�Í.¹038FM5858½sºz905�1490/ 
+Õ�1HD87h;Põn/2/r½sD8½�º49014È<ÙP-2F�38ÌiÆiºr/r-2È�F�5\¾�149©Â>FnFM1458½sÈ�Ìu14/2/rFM/u-058½s90»
D872Fi¹2È�-2»EÑ¦½�9Ó½�9zD6F�38¼Ï14¾�F4; ��º436F�¹038FM¾(½¢5�F�ÈsÌzÀ@D672F�58Fiº4Â �SFM¾�DZ5+1438F�Èsºz»4½¢¾�14ÈsÈ�Ì�½s9058F�38D8FM/�½�9PD8º�1
D61EÂ0ÈsF«D6701HD�¾�149�Â@F�-058F�/Ê½�9ÊD672F«¼�36º4ÆÛ¾�È�14-05�F«º4¼�� 
 ��Ñ�È�½sÇzF+ÙP-2F�38½�F�5�;
,.½s9@¾(F©ACF
/rº�90ºED�7@1BË4F©14¾�¾(FM585«D6ºÓ36F�14Ès½¢5SD6½�¾iÆiºz92½XD6º436½s90»Ó/21HDZ12À�A?F©½�È�Ès-05�D83Z1HD6FuD870F

Ç4F�Ì�¼�F�1HD6-236F�5�º4¼ 	�
 � 	 -058½s90»�1+561EÆi¹2È�F)-058F�3�58F�565�½�º49&Â01z5�FM/�-@5�½�92»	�4ºz9'�CºP5814Ç � 5 
 � �
38F�90/r½sD8½�º49 º4¼i,.7@1EÇ4FM5�¹>F�1438F � 5 ��
 %ÏòBê
�râ�âuá�Ý�� % é (rç�� ê�ã�Ý6á è â À)1BËH1E½�È¢1EÂ2È�F­1ED����������
�������������� !�� #"$��%&�'%)()*+�-,/.!"���0-,�1/. � ")0+2-��2 � 1)3$0$2 � 0�1�($0�� ;�î\72F�58Ìr5SD6F�Æ ¹01E3Z5�FM5>D872F?/21HDZ1
1E90/­»43Z1E¹072½�¾�1EÈ�ÈsÌÄ1E90/­¹236F�58F�9PD65�1�58-2ÆiÆu1E36Ì�ºE¼)½sD65�½�Æi¹2È�½�¾�½XD�5�D836-0¾(D8-236FuA)½XD67Åº4Â �SFM¾�D65
38F�¹238FM5�F�9PD8½�92»�D672F�¹2È�1BÌzÀ�14¾�DZ5�À�56¾(F�92F�5�À�1E90/íÈs½�92F�5�;�î\72½¢5i5SD638-0¾(D8-23Z1EÈ)58-2ÆiÆu1E36Ì­½¢5&D870F
/rF(¼Ï14-2ÈXD+Ë.½sF�A§¹236F�58F�9PD6F�/�Â.Ì�	�
 � 	 ;@õ 56¾(36F�F�905872ºED�14¹2¹@FM1E3Z5�145�Ò�½�»4-038F �0;
��ºED8F�D8701ED
D872F�56¾(36F�F�9@5�72º4D65C½�9:ÒK½�»4-236F54&1E36F+Â01458F�/
º49�1�3Z1HD672F�3)58Æi14ÈsÈ 	�
 � 	 /r½¢5�¹0È�1BÌ�¿e1E¹2¹236ºBÍ.Ñ
½sÆu1HD6F�È�Ì �$� �HÍ��$� ��¹0½XÍrF�È¢5ZÁ�;�Ú 70½sÈ�F�ACF�¹2½�¾ZÇzF�/íD872½¢5
58½�Î�F�¹236½sÆu1438½�ÈsÌ D8ºÅÃ2D©D672FÓ58¹014¾�F



��]B¥��rJHJML�R�k�JMO4Q��Åb¦Q^TSOzV6QSOzT�]�j b^OzL«¤
L�]�T^d � �.¥��2JHJ�L�R�k&WaY��­WaYPb¦Q�]�YzVZRZb

����� ���2��� �!J�b^V6TSRZR6YPb^�PJ�QSb?J�f	��

�K[ÖWaYu]�V6QSWaJMY

¾(º49@5SD63614½s9PD65�ºE¼�D672½¢5�36F�¹>º438D�À>½XD�1EÈ¢58º©½sÈ�È�-05SD6361ED8FM5�72ºHA 	�
 � 	 � 5nÎ�º.ºzÆ&½�92»Ê½s9PD8F�3�¼Ï1z¾(F&1EÈsÑ
ÈsºHA�5�½XDCD8º�¼�-290¾�D6½sºz9
F �>FM¾�D8½�Ë4F�ÈsÌu1ED�D870½�5C5�½�Î�Fz;zÉ^9©D872½¢5CF(Í21EÆi¹2È�F4À4D872F«5�-0Æ&Æu1438Ì&½�5C58Æi14ÈsÈ
F�92ºz-2»47uD6º�Â>F«/r½�58¹2È¢1BÌ4FM/u½s9Ê½XDZ5CF�9PD8½�38F�DSÌ4;rë�ºHACF�ËzF�3MÀ4A)72F�9©D672F+58-2ÆiÆu1E36Ìi½�5CÈ¢1E36»4F�3+¿�ºz3
D872Fu56¾(36F�F�9­5�Æu14ÈsÈ�F�3�Á�À@D872Fi¹0149292½�92»�1E90/Ä»43Z1E¹270½�¾�1EÈKÎ�º.º4Æi½�92»©¼�FM1HD8-038FM5nº4¼ 	�
 � 	 1E36F
-05�FM/ÊD8ºiË.½sF�A D870F�5�-2ÆiÆu1E36Ì4;
��ºHAÔ58-2¹2¹>ºz58F
D672F:14901EÈ�Ìr5SDiÎ�º.ºzÆi5�½�9íº49íD872F�58¹@F�F�¾Z7�º4Â �SFM¾�Di-05�½�92»­1Ä/r3Z1E»z»4½�92»

Æ&º4D8½�º49ÄA)½XD67�D870F�36½s»z7PDnÆiº4-058F&Â2-rD�D6º49�;<É^92½sD8½¢1EÈ�È�Ì4À>D872FiÎ�ºPºzÆi½s92»Ê38FM5�-0ÈXDZ5�½�9Ä5�D61490/21E3Z/
»43Z1E¹272½¢¾�14Èo38FM5�-0ÈXDZ5�¿�È¢1E36»4F�3)º4Â �SFM¾�DZ5�À@72½s»z72F�3�38FM5�ºzÈs-rD6½sºz9:D8F(Í.DMÀ0F(DZ¾E;cÁ�;>ë�ºHACF�Ë4F�3�À21z5�58º.º49
145CD870F�º4Â �SFM¾�D)Â>F�¾(ºzÆiF�5)È¢1E36»4F+F�92ºz-2»47:D6ºi/2½�58¹2È¢1BÌ
»43Z1E¹072½�¾�1EÈ<F�È�F�ÆiF�9zDZ5)A)½sD872½�9�½XDMÀ2D870F
»43Z1E¹272½¢¾�14ÈoÎ�º.º4Æi½�92»u½¢5�14¾�¾(º4Æi¹01492½�F�/:Â.ÌÊ1uÈ�º4»z½�¾�1EÈoÎ�º.ºzÆ&½�92» .01&¼�F�A 561EÆi¹2È�F�F�È�F�ÆiF�9PD65
1E36F�/r½�58¹2È¢1BÌ4FM/o; 	�
 � 	 /r½¢5�¹0È�1BÌr5\3Z1E90/rºzÆiÈsÌ:5814Æ&¹0ÈsFM/ÊF�ÈsF�ÆiF�9PD65�À0A)½sD87�D672F�9.-2Æ�Â>F�3�ºE¼
/r½�58¹2È¢1BÌ4FM/�F�È�F�ÆiF�9PD65�½s9@¾(36F�1458½�92»©145�D872F&1BËB14½sÈ¢1EÂ0ÈsF�58¹01z¾(F�½�90¾(36F�1z5�FM5�145�1©36F�58-2ÈXDnºE¼�D870F
Î�º.º4Æi½�92»�½s9Åº4¹>F�3Z1HD6½sºz9�;�ÒK½s»z-236F 4@¿�Â@Á+½¢5�1�56¾(36F�F�9@5�72º4D«1ED�D872½¢5�5�D614»4FiºE¼CF(Ír¹2È�º43Z1HD8½�º49h;
É^9�14/2/r½sD8½�º49�D6º
/rF�D61E½�È¢5)ºE¼!D870F�58¹@F�F�¾Z7�1E90/�È�½�92F�F�È�F�ÆiF�9zDZ5�À>/rF(DZ1E½�È�5�ºE¼�56¾(F�90F�F�È�F�ÆiF�9PD65
¿Ï1E¹0¹@FM1E36½s92»Ê1EÂ>ºHË4F�D672F&58¹>F�F�¾Z7ÓF�È�F�ÆiF�9PD65n½�9�D872½¢5nÃ0»4-038F�1z5�½�9ÓÒK½�»4-236F 4@¿�Â@Á8Á�1438F�¹@1E38Ñ
D8½¢1EÈ�ÈsÌÊËP½¢58½sÂ2È�F4À0¹238ºHË.½¢/r½�92»&1&-058F(¼�-0È�¾(ºz9PD8F(Í.DM;2î\72F�58F«Ã0»4-038FM5)/rºi92ºED�¾�º49.Ë4F�ÌiD872F�¾�º4È�º43Z5
-05�FM/ÓÂ.Ì 	�
 � 	 ¼�º43«½�90/r½¢¾�1HD6½s90»:Æu149PÌ�36F�È¢1HD6½sºz905872½s¹@5�À>½s9@¾(È�-0/r½�92»�»436º4-2¹2½�92»ÊF�È�F�ÆiF�9PD65
Â01458F�/Äº49Ä¹01E36F�9PD65i¿ÏF�90¾�ÈsºP5�½�92»�F�È�F�ÆiF�9PDZ56Á(;oÚ 72F�9Å1�5814Æ&¹0ÈsFiF�È�F�ÆiF�9zD�½¢5�/r½¢5�¹2È¢1BÌ4FM/�½�9
D872½¢5\Æu1E9292F�3�À 	�
 � 	 38FM14/25?½sD65\1HD8D836½sÂ2-2D8F�5)1490/
58-2ÂrÑ¦F�È�F�ÆiF�9zDZ5?D8º&¹2½�¾ZÇ©1&5872º438D\5�D836½�92»
D8701EDÊ/r½¢5SD6½s92»z-2½¢5�72FM5iD870F�F�È�F�ÆiF�9PD©¼�36º4Æ ºED870F�3Z5iA)½XD67ÖD872FÓ561EÆiF:D614»0;�î\70½�5©5�D836½�92»ì½�5



/r½�58¹2È¢1BÌ4FM/uA)½XD672½�9ÊD672F+º4Â �SFM¾�D)38F�¹236F�58F�9PD8½�92»�D672F«F�È�F�ÆiF�9PD\º49:58¾�38F�F�9�;.É^9:º4-23CF(Í21EÆi¹2È�F4À
	�
 � 	 -058F�5)D672F�56¾(F�92F�D6½XD6ÈsFM5)D6º
½¢/rF�9PD8½s¼�Ì�58¾�F�92F�F�È�F�ÆiF�9PD65�º49Ó56¾(36F�F�9�;0õCDnD872½¢5n5�D614»4FzÀ
D872F�1E9@1EÈ�Ì.5�Du1EÈ¢5�º­70145&D672F�º4¹rD6½sºz9�º4¼+58½s90»4È�F(Ñ^¾(È�½�¾ZÇ.½�92»Óºz9�1E9.Ì º4¼�D870F�/r½�58¹2È¢1BÌ4FM/ º4Â2Ñ
�SF�¾�DZ5�À�¾�1E-058½�92» 	�
 � 	 D8º�/r½¢5�¹2È¢1BÌ�1EÈ�È�/rF(DZ1E½�È�5+º4¼�D872Fi58F�È�F�¾�D6F�/Äº4Â �SFM¾�DM;<Ò0º43+F(Í21EÆi¹2È�F4À
¾(È�½�¾ZÇ.½�92»�ºz9©D870F«56¾(F�92F�ºzÂ �SF�¾(DCÈ¢1EÂ>F�È�F�/ � ( è à à�% æ�ç�(2á #Zè ê�ç�àsá 36F�58-2ÈsD65?½s9�/r½¢5�¹2È¢1BÌ.½s90»�D870F
58¾�F�92FÊ½s9�»436F�1HD6F�3&/rF(DZ1E½�È+¿e145�Æ�-0¾Z7í1z5�A)½�È�È?Ã0D&½�9 D672F�	�
 � 	 A)½s9@/rºHA�Á�; ��º4D8FÊD8701ED
D872½¢5�¾�Ès½¢¾ZÇ.½s90»�14¾�D6½sºz9ì½�5�5�½�Æi¹2È�Ì­149 14¾�¾�F�È�F�3Z1HD6F�/Ä¼�º436Æ º4¼�Î�º.º4Æi½�92»��oD672FÊ561EÆiFu36F�58-2ÈsD
¾(º4-0È�/�Â>F�1z¾Z72½�F�Ë4FM/:ÂPÌ�Î�ºPºzÆi½s92»
½s9�D6ºuD870F�56¾(F�90F�º4Â �SF�¾�DM;>,.-0Â@F�ÈsF�Æ&F�9PD65+ºE¼!D870F�56¾(F�90F
F�È�F�ÆiF�9PD�1E36Fn/r½¢58¹2È�1BÌzF�/©1z5\14¾�D6½sËzFnÈ�½�92Çr5�D6701HD�¾�1E9
Â>F�14¾(D8½�ËB1ED8FM/©½�9Êºz36/rF�3�D6º&58Æiº.ºED870ÈsÌ
D83Z1E9058¹@ºz3�D�D672F
/r½¢58¹2È�1BÌÓD8º�D672F©36F(¼�F�36F�9@¾(F�/­ºzÂ �SF�¾(D�;�î\70½�5�È�½�92ÇPÑ�Â01z5�FM/­901BË.½s»P1HD8½�º49Å¾�149
Â@F«¼�36F�F�ÈsÌÊ½s9PD8F�38È�F�1BËzF�/
A)½XD67:Î�º.º4Æi½s90»0;#�>º.º4Æi½�92»iº4-rD�1ED)D872½¢5)¹>º4½�9zD�36F�58-2ÈsD65\½�9 	�
 � 	
38F�D83Z14¾(½�92»i½sD65�5�D8F�¹05�À@/r½�58¹2È¢1BÌ.½s92»u/21ED61&½�9�¹238ºz»436F�565�½�Ë4F�ÈsÌiÈ�F�565)/rF(DZ1E½�Èh-29PD6½sÈ�ACF�1E36F«Â014¾ZÇ
1HD)D870F+ºz38½�»4½�9014È�5SD638-0¾(D8-23Z1EÈo58-2ÆiÆu1E36Ì©Ë.½sF�A�;
É^9©14/2/r½sD8½�º49©D8º�Â038ºHA�58½s90»�/21HDZ1�½s9©D872½¢5�Æu149292F�3MÀz149©1E9014ÈsÌr5�D�Æu1BÌ&14È�58º�ÙP-2F�38Ì&/21HDZ1

-05�½�92»+D870F 	�
 � 	 ½s9PD8F�3�¼Ï1z¾(Fz;EÒ2º43�F�Í21EÆi¹2È�F4ÀH½s¼<1«56¾(F�90F)º4Â �SFM¾�D�½�5�5�F�ÈsFM¾�D8FM/�1z5KD872F)ºz38½�»4½�9
ºE¼o1�5�FM1E3Z¾Z7�¼�º43�D872F�5�D836½�92» � 	 ê è æ<ò4á�Ý À�	�
 � 	 F(ÍrFM¾(-rD6F�5!D672F�ÙP-2F�36Ì�1490/&72½s»z72È�½s»z7zDZ5�º4Â2Ñ
�SF�¾�DZ5h½�9�D672F?ÙP-2F�38Ìn38FM5�-2ÈsD�;MÉ^9�º4-03�561EÆi¹2È�F�/21HDZ12À�D872FCÙz-0F�36Ì+5�D836½s90»�Æu1HD6¾Z70F�5�F�ÈsF�ÆiF�9PD65hºE¼
/r½ �<F�36F�9PDCDSÌ.¹@FM5n¿�DSA?º å2á�ÝZê�ÞHæ è&F�ÈsF�ÆiF�9PD65�À.º492F êZç è�é áZò�% Ý F�ÈsF�ÆiF�9PD�Àr1E9@/©5�F�Ë4F�3614È ê�å2á è ñ4á�Ý
1E90/ à % æ<á F�È�F�ÆiF�9PD65ZÁ�;@É¦¼!D872F&¾(-23638F�9PD�38FM5�ºzÈs-rD6½sºz9�½�5�½s9058-r×©¾(½�F�9PD�D6º
/r½¢5�¹0È�1BÌÊ½s90/2½sË.½¢/r-01EÈ
º4Â �SFM¾�D65�À!º492È�ÌÅD870F�5�D836-0¾(D8-23Z1EÈ\5�-0Æ&Æu1438ÌìºzÂ �SF�¾(D65i¾(ºz3836F�58¹@ºz90/r½�92»�D6ºÓD672F�½s90/2½sË.½¢/r-01EÈ
º4Â �SFM¾�D65\1438Fn72½s»z72È�½s»z7zD6F�/o;rî�º�Ë.½�F�A D672F«Ùz-0F�36Ìu38FM5�-2ÈsD65?½�9:/rF�D614½sÈ�À.º492F+Æu1BÌuÎ�º.º4ÆØ½�9:1z5
Â@F�¼�º436F4; Ð 92È�½sÇzF�D672F&F�1E36È�½sF�3�Î�º.ºzÆ&½�92»
1z¾�D6½sºz9�À@A)70½�¾Z7­/r½�58¹2È¢1BÌ4FM/�1©3Z1E90/rºzÆ 5814Æ&¹0ÈsF�ºE¼
1EÈ�È�F�È�F�ÆiF�9PDZ5�¾(ºz3836F�58¹>º490/r½�92»�D8ºiD672F�58-2ÆiÆi1438ÌÊº4Â �SFM¾�DMÀ 	�
 � 	 92ºHA�/r½�58¹2È¢1BÌr5�1u5814Æ&Ñ
¹2ÈsF�¾Z72ºP5�F�9
ºz92ÈsÌi¼�36º4ÆØD672F«F�È�F�ÆiF�9PDZ5\½s9ÊD872F�ÙP-2F�38Ìu36F�58-2ÈsD�;.Ú 72F�9�14ÈsÈ<F�È�F�ÆiF�9zDZ5\½s9ÊD870F
Ùz-0F�36Ìu38FM5�-2ÈsD)701BË4F+Â>F�F�9�/r½¢5�¹0È�1BÌzF�/oÀP¼�-238D872F�3)Î�º.º4Æi½�92»&38FM5�-2ÈsD65\½�9�1�3Z1E90/2º4ÆÔ58F�È�F�¾�D6½sºz9
¼�38ºzÆÔD870F�38F�Æi14½s90½s92»iF�ÈsF�Æ&F�9PD65�¿e145\Â>F(¼�º436FMÁ(;�¿¦=?º4È�º43Z5C1438F«-058F�/ÊD6º©/r½�5�D8½�92»z-2½�587:D872F�F�ÈXÑ
F�ÆiF�9PD65�½s9ÅD672F©ÙP-2F�36ÌÓ36F�58-2ÈsD�¼�38ºzÆ D870F©38FM5SD�º4¼?D672FuF�È�F�ÆiF�9zDZ5�;cÁ�î\72½¢5�F�Í.¹0Èsºz361ED8½�º49­ºE¼
Ùz-0F�36Ìu38FM5�-2ÈsD65\Æu1BÌuÂ>F�½s9PD6F�36ÈsFM1BË4F�/©A)½XD67:Î�º.º4Æi½s90»0À.¹01E9092½s90»0À2ÙP-2F�36Ìu36F(Ã092F�ÆiF�9PD�À21490/
ºED870F�3 	�
 � 	 º4¹>F�3Z1HD6½sºz905�;

� � � � ��²��hµ��'´�³��

î\72F�36F?½¢5�1nÈsºz92»n70½�5�D8ºz38Ì�º4¼@ACº436Ç+ºz9�92F�DSA?ºz38Ç�1490/�»z3614¹27�14901EÈ�Ìr5�½¢5�;Më�ºHA?F�Ë4F�3MÀMÆi149.Ì�ºE¼
D872F+ÆiF(D870º./05C/2º�92º4D\56¾�14ÈsF�D8º�D872F«1EÆiº4-09zD\ºE¼h/01HD61�»4F�92F�3Z1HD6F�/iÂ.ÌiD870Fn92F�DSA?ºz38Ç&Æiº49rÑ
½XD6º436½s92»u58½XD6-01HD6½sºz905?D8701ED�½s9PD6F�36F�5�D\-@5�;2Ò0º43)72½�»47rÑ¦Ë4ºzÈs-0Æ&F«/21ED612ÀrACº436Çuº49 � ÞHâ&â �ræ
% ç�%Ïá(ê
Þ #�� æ0ç^á(Ý6á�ê�ç 
)(��2À	���?½¢5�¹>F�367014¹05�D672FÊ¾�ÈsºP5�FM5SD�D6ºÓºz-23�ACº436Ç<;hõÔÆiF(D672ºr/Å¼�º43�Æu1E9014»4½�92»
72½s»z7rÑ¦Ë4º4È�-2ÆiF©¾�14ÈsÈsÑ¦»43Z1E¹27Å/21HDZ1�¼�36º4Æ 1�¹272º490F©92F(DSACº436ÇÓÂ@1458F�/­º49 /214½sÈ�Ì­Æ&F�38»z½s90»�ºE¼
38FM¾(º43Z/25C½¢5)/rF�56¾(36½sÂ>F�/:½�9 
 ( ���¦;
î\72F�36F�½¢5CA?ºz38Çiº49:5SD638-@¾�D8-038F+/r½�56¾(ºHËzF�36Ì�½�9�5�¹>F�¾�½XÃ@¾+/rºzÆi14½s9@5 �r1�/2F(D614½sÈ�F�/:¾(ºzÆi¹01E38Ñ

½�58º49ÄºE¼�58F�Ë4F�3614ÈK58-0¾Z7�ÆiF�D872ºr/25«1E¹0¹@FM1E3Z5�½�9 
 � �¦;<ÚÄFu1E36F�Æiº436F&½s9PD8F�38FM5SD6F�/�½�9Ä/2º4Æu1E½�9
½s90/2F�¹>F�90/rF�9PD�ÆiF(D870º./05�5�-@¾Z7i1z5�= ��ÉSÕì1490/&,r-2Â>/2-2F 
)( �2À 4��¦;4î\72F)ÆiF(D672ºr/�º4¼o,rF�¾�D6½sºz9 

/r½ �<F�3Z5�¼�38ºzÆ�D872FM5�F\½�9�½sD65!-058FCºE¼>1+58-2ÆiÆi1438Ì�5�D836-0¾�D6-236F�D6ºnÌ.½�F�È¢/�149�½�9zD6F�3Z14¾(D8½�Ë4F?58Ìr5SD6F�Æ
A)½XD67�72½s»z7�D87236º4-0»472¹2-2D�;@õ /rF(DZ1E½�ÈsFM/�/r½�56¾(-@5858½sºz9�1E90/:¹>F�38¼�º436Æi1490¾(F�5�D8-@/rÌ:14¹2¹>F�1E3Z5)½�9

 ( (*�¦;Põ � � 
 ( ���<½�5C1E9:1EÈ�»4º436½sD872Æô¼�º43?Ã090/r½�92»�¼�38FMÙP-2F�9PDC5�D836-0¾(D8-236F�5�D8701EDC-@5�FM5?149Ê1EÈ�»4º4Ñ
38½sD872Æ 5�½�Æi½sÈ¢1E3\D6º&D872F�14¹238½�º436½o1EÈ�»4ºz38½sD872ÆØ¼�ºz3)Æu1E36Ç4F(D)Â01z5�ÇzF(D�/21ED61�
 
���;2î\70F�Ò!, � 
)(�� �



½�5�58½�Æ&½�È¢1E3!D8º�õ � � Â2-rD?-05�FM5�1�5�¹@1E3Z5�FC»43Z1E¹27&36F�¹236F�58F�9PD61ED8½�º49�D8701ED�Æ&½�92½�Æi½sÎ�F�5�5�D8ºz3614»4F
1E90/Ê¾(º4Æi¹2-2D61HD6½sºz9
¾(ºP5SDZ5�;.î\72F«Ò"!�, 
+î 14Ès»zº436½XD672Æô½¢5CÂ01458F�/©º49uD672Fn½¢/rFM1�º4¼h/r½�56¾(ºHËzF�38Ñ
½s92»ÊD836F�Fi5�D836-0¾�D6-238FM5�-@5�½�92»:ÂPÌ�1ED�D61z¾Z72½�92»
92ºr/rFM5nD8º:º492È�Ì�D872F&36½s»z7zD6Æiºz5�DnÂ23Z1E90¾Z70F�5nºE¼
D836F�F�5 
 ���¦;
î\72F\»4F�90F�3Z1EÈ.½�/2F�1«ºE¼>-058½s92»�1«58-0¾�¾�½s9@¾�D�5�-0Æ&Æu1438Ì�º4¼<1+»z3614¹27�¼�ºz3�ËB1438½�º4-@5!¹2-236¹@ºP5�FM5

70145u1ÄÈ�1438»zFÊÂ>ºr/rÌ º4¼+ACº436Çì14565�ºr¾(½¢1HD6F�/íA)½XD67ó½sD�;�Ò0º43uF�Ír14Æi¹2ÈsFzÀ!D872½¢5i½¢/rF�1­½¢5u/rF�ËzF�ÈsÑ
º4¹>F�/©½�9Ê58F�Æi½¢5SD638-@¾�D8-038FM/
/21ED61EÂ@1458F�5�1z5�»z3614¹27
56¾Z72F�Æu1z5�ÀP38F�¹236F�58F�9PD61ED8½�Ë4F�ºzÂ �SF�¾(D65�ÀP1490/
/21HDZ1�»4-2½¢/rFM5�ÀPA)72½¢¾Z7©1E36F�-058F�/i¼�ºz3?¾(ºz905�D83Z1E½�9zD�F�9r¼�º43Z¾(F�ÆiF�9PD�À.ÙP-2F�36Ì�ºz¹rD8½�Æi½sÎM1HD6½sºz9�Àz1490/
Ùz-0F�36ÌzÑ¦Â.ÌPÑ�F�Ír14Æi¹2ÈsFn½s9PD6F�38¼Ï14¾(FM5 
 �@À�(
�rÀ ( 
���;

� �Ä´?±�· ��¶ �.¸S´�±

ÚÄF&/rF�56¾(36½sÂ>F�/Ó1E90/�¼�ºz38Æu14Ès½�Î�FM/:D872F&¹236º4Â2È�F�Æ ºE¼�D6361z¾ZÇP½�92»©70½�/2/2F�9�»z38ºz-2¹05�º4¼�F�9PD8½sD8½�F�5
-05�½�92»�ºz92È�Ì�D672F�½�3C¾�º4ÆiÆ�-092½�¾�1HD6½sºz905�ÀzA)½XD672º4-2DC1�¹236½�º436½2Ç.92ºHA)ÈsFM/r»4F�ºE¼<D872F+¾(ºzÆ&Æ�-292½¢¾�1EÑ
D8½�º49Ó/rF�Ë.½�¾�F�½�/2F�9PD8½sÃ0F�3Z5&¿�F4; »0;�À0¹072º492F�9.-2Æ�Â>F�3Z56Á)-05�FM/�Â.Ì
D672F�F�9PD8½sD8½�F�5�;@Ú­F�/r½¢56¾(-0565�FM/
D872FÄ¹2361z¾�D6½�¾�1EÈ�¾�º4905�D83Z1E½�9PD65uºz9ÖD872F�F�9.ËP½�36º492ÆiF�9PD©½�9 A)72½¢¾Z7ÖD872½¢5Ê¹238ºzÂ2È�F�Æ Æ�-05�DÊÂ>F
5�ºzÈsËzF�/i1E90/&¹236F�58F�9PD6F�/i1�5�Ìr5�D8F�Æ$1436¾Z72½sD8FM¾�D6-238FCD6701HD?¾�º4Æ�Â2½s90F�5�º �i½�92F�14901EÈ�Ìr5�½¢5�ÀHº492È�½s90F
1E9014ÈsÌr58½�5�ÀK1490/ì½�9PD8F�3Z14¾(D8½�Ë4FÊF(Ír¹2È�º43Z1HD8½�º49ìº4¼�Â>ºED87ó3Z1BAØ1490/ ¹038ºr¾(FM5858F�/í/21HDZ12;KÚÄF�/rF(Ñ
58¾�38½�Â@FM/&º4-23�ACº436Ç�º49iÆiF(D672ºr/25!D6701HD�¼�ºz38Æ D872F�Â@1458½�5!º4¼<58º4ÆiF)ºE¼>D870F�5�Ìr5�D8F�ÆôÆiº./2-2ÈsFM5�;
ÚÄF«701BËzF+¾�º490/r-@¾�D8FM/Ê/2F(D614½sÈ�F�/ÊF�ËH14Ès-01ED8½�º49ÊºE¼hD672F�58F«ÆiF(D870º./05\ÂPÌ©D872F�Æi58F�È�Ë4FM5\1E90/:1E36F
92ºHA ACº436Ç.½s92»&º49�145658F�Æ�Â0Ès½�92»u1E90/ÊF�ËH14Ès-01ED8½�92»&D872F�58Ìr5SD6F�ÆÛ1z5)1&A)72º4È�F4;

� ·��)±�´�� � ��µ������h±?²��

,.701BÌz149 �+7@1EÎ�½�Î�1z/rF�7&72F�Ès¹>F�/u/rFM5�½�»49�D870F�1E90/&½�Æ&¹0ÈsF�Æ&F�9PD�D872F�,�,�-@,&58Ì.5�D8F�Æ�;-�4½�7.AC1492»
� F�ºi1E90/Êî\72º4Æu145 �\1EÂ.Ìi½�Æ&¹0ÈsF�Æ&F�9PD8F�/Ê¹0143�DZ5?º4¼�D870F 	�
 � 	 58Ì.5�D8F�Æ�;2î\72½�5CACº436ÇiAC1z5
5�-2¹0¹@ºz3�D6F�/�Â.Ì ��1ED8½�º49014È.,2¾(½�F�90¾�FCÒ0º4-290/01HD8½�º49�»43Z1E9PD65h½s9�D872F�=Cõ ! , , !§¿�É8É�,PÑ � �-4 � 
 � �zÁ
1E90/ÊÉSî !Ø¿�É�É�,.Ñ � �-4�(�4�� �zÁ�¹038ºz»43Z1EÆu5�;

���	� �h³��h±�· � �


 ¡���¡hy?l�T�]Z��]�j q � ¡K£eL�WXR6jXWaYzb^p4W q�]�YPkÄy�¡KUE��]�L�W ¡ g&WaYPWaYPl�]�b^b^JHVZWX]�QSWaJ�YPb&�rR8Q��!R6RZY­b^R6QSb�J�f
WcQSRZL�b�WaYiL�]�b^b^Wa`BR)kP](Q�]��P]�b^RZbZ¡�
����	��������������� ��q0t�t4�ÏtM¥"! t�vBw$#Et 
&% q('MOPYzR 
$)�)+* ¡

tE¡���¡(y�l�T�]Z��]�jz]�Y.k,��¡�UHTSWapM]�YEQ�¡.-.]�b¦Qo]�jalMJ�TSWaQS�zL�b>f¢J�T�L�WaYPWaYPl�]�b^b^JHV6Ws](QSWaJMY«TSOPjaRZbZ¡B£�Y0/1� �$�324� 5
687 �:9<; 687 �>= 6 �"�>=4? 6A@ ��=4?+BDC	��=&5$�"���"=E�"�GFH�"�"I�JK?��ALM�N�,? 6 ?PON?�QR�"QSq4N.]�lMRZb!x+SBw&#Hx )�) ¡rg&J�TSlB]�Y
T ]�Ozf�L�]�YPY0q 
$)+) xz¡

* ¡ � ]�QSb^OzdH]�y?bS]�W�q T RZY�U¦W\y��rRMqKU4�zWXY�U¦W T ]Z��]�b^JHR�q�R6Q�]�j ¡ �DV V6WXR6YEQ�b^Oz�Pb¦Q^TSOPV8QSOzTSRuk4WXb^V6J�`H¤
R8T^duf�TSJML jX](TSlMR�b^RZL�Wc¤Ïb¦Q^TSOPV6QSO4TSR�kÊkz]�Q�]E¡«£�YW/1� �$�321� 5 687 �X
4�Y�>��=4�Z
��Y[��\�>= 6 �"�>=4? 6A@ ��=4?+B
C	��=$5$�"�Y�"=4�>�]��=^�,? 6 ?_� @ = @ =ML�q.t�vMvMtE¡

xz¡�m<¡ ��OPYPR6L�]�Y@qrU2¡r[\](`EWXkzb^J�Y@qrgÊ¡`-PR6TSY.]�Y.k4RZ®Mq2]�Y.ki[+¡0UEOPVZWaO0¡Cy?kPk4WXYzl�b¦Q^TSOPV6QSO4TSR�QSJ�OzYz¤
b¦Q^TSOzV6QSOzTSRZk�kz]�Q�]E¡o£�Ya/b�Y�$�>����� @ =<L�QP� 5 687 �c�>= 6 �"�"=E? 6A@ ��=E?+B�C	��=&5$�"���"=E�>�P��=^�,? 6 ?.d�?�QR�fe 7 �Rg
���"I�q 
&)+) wE¡

h ¡�UEO.kz]�TSb^�.]�YÊU2¡0IK�P]��!]�QS�zRM¡ � T�]�V�pEWXYzl�L�J(`EWaYPl�VZjaO4QSV8�zRZb\WaYÊb¦Q^TSRZ]�L�WaYPl�l�T�]�NP�PbZ¡ � RZV��PYPWc¤
VZ]�ji��RZNrJ�T^QnI�UE¤ � ��¤Ïx * w % � _ g&£¦y�I�UE¤ � ��¤�t�vMvMt(¤ h�% ¥8q�IKJ�L�NPOzQSR8TnU4VZWaRZYzVZR�[\RZNP]�T^QSL�RZYHQ�q
_ YPWa`BR6TSb^WcQed�J�f�gi]�T^d4jX]�YPk0q.IKJMjajaRZlMRnmo]�TSprq.gi]�T^d4jX]�YPkut�vMw�xHtHq0gi]Zdut�vMvMtE¡



% ¡�UEO.kz]�TSb^�.]�YÖUr¡CIK�.]Z��](QS�PRMq � �PJ�L�]�b �!]��EdHq?]�Y.k 'MWa�E�!]�Yzl � R6Jz¡ ��

�K[0! � ¬4NPjaJ�TSWXYzl
b^R6L�WXb¦Q^TSOzV6QSOzTSRZkikP](Q�]4¡?£�Y /b�Y�$�>����� @ =<L�Q]� 5 687 �,[PCK�\
����	����� �>= 6 �"�>=4? 6A@ ��=4?+BbC	��=&5$�"�"g
�"=E�>�f��= � ?�=4?&LM���X�"= 6 � 5P�P? 6 ?�� 
<�����������(q>U4]�YHQ�] �K]�TS�.](T�]4qoI!]�jaWcf¢J�TSYzWX]4q�gi]Zd:t�v�v 
 ¡
[CRZL�JMYzb¦Q^T�]�QSWaJMY�[\RZb^V6TSWaNzQSWaJ�Y@¡

wE¡)[n¡EIKJMYzpEjXWaY0¡<UHQ^TSOPV6QSO4TSR�k+VZJ�YPVZR6NzQKkzWab^VZJ(`BR6T^d ! � �zRZJ�T^d«]�Y.k�L�R6QS�zJEkzbZ¡ � RZV8�zYPWaV�]�jE�?R6NrJ�T^Q
) x�¤ *+%�% q 
COPRZRZY	� b _ YPWa`BR6TSb^WcQedHq 
$)+) xz¡

S4¡)[n¡.'z¡EIKJHJMp«]�Y.k�
�¡ �?¡
�CJMjXk4R6T�¡	�?T�]�Nz�z¤Ï�.]�b^R�k«kz]�Q�]\L�WaYPWaYPl4¡`�>
Ke�[�� �>= 6 �RB8B @ LM�"= 6 
 I�Q 6 ���0Q
� 687 � @ �P?��
�4B @ ��? 6A@ ��=HQSq 
$h qrt�vMv�v4¡

) ¡�IKJ�TSWaYPY.]&IKJ�T^QSRZb�]�Y.k©[)]�T^d4j�moTSRZlMWa�rJMY0¡�UEWXl�Y.](QSOzTSR6¤Ï�.]�b^R�kÊL�R8QS�PJEkzb�f¢J�T+kz]�Q�]�b¦Q^TSR�]�L�bZ¡
�,? 6 ?]� @ = @ =<LX?�=4���,=4����B ���&LM�:� @ QR�������"�>I�q h ! 
$% w$# 
 SBtHq@t�v�v 
 ¡


 v4¡�IKJ�TSWaYPY.]«IKJ�T^QSRZbZqP[)]�T^d4j0m�TSR6lMWa�rJMY0qr]�YPkiIK�4TSWXb �hJMjaWaYPb^pHdH¡�IKJ�L�L+OPYzWcQSWXR6b�J�foWaYHQSR6TSRZb¦Q�¡h£�Y
� ���<� 687 �>= 6 �"�"=E? 6A@ ��=E?+BE
HI�������Q @ ��� ��=_�>= 6 �RB B @ LM�"= 6 �,? 6 ?,[�=4?�B I�Q @ Q�� �Y��[ 9�;.;
����q�
0Wab^�rJMY@q
m<J�T^QSOPlM]�j q2t�vMv 
 ¡


�
 ¡�UE�.]ZdE]�Y��C�P]�®ZWa®�]�kzRZ��]�Y.k+U4O.kz]�TSb^�P]�Y�Ur¡MIK�.]Z��](QS�PRM¡rU � OrU !MUHQ^TSOPV6QSO4TSRKR6¬EQ^T�]�V8QSWXJ�Y«OPb^WaYzl
b^OzL�L�]�TSWaRZbZ¡�£eYuUEQSR� 2RZY!
>]�YPl�RMq T RZYiUz](QSJM�@qP]�YPkuI!]�TSj"�n¡.U4L�WcQS�@q4R�k4WcQSJ�TSbZq /b�Y�$�>���Y� @ =ML�Q
� 5 687 ��# 687 �>= 6 �"�"=E? 6A@ ��=E?+BiC	��=&5$�"���"=E�>�]��=G� @ Q"�������"�>IX
4� @ �"=E�"�8q.`BJMjaOPL�R\t h�* x�J�f�J �Y� 6 �<���
$ � 6 �"Q @ = C	�����%� 6 �"�a
4� @ �"=E�>�&� J $ C 
'��q�N.]�l�RZb�w 
 #<S h q(
@Oz�rRZV�p2q)�CR6TSL�]�YHdHq+*?J(`BRZL+�rR8T
t�vMvMtE¡2UENzTSWaYPl�R6T^¤ ��R8TSjs]�lz¡


 tE¡���¡+�CJMjXkzL�]�Y�]�YPkW'z¡ � WXkzJMLi¡�[)](Q�]
�COzWsk4RZb&! � Y.]��PjaWaYPl©ªHOPR8T^d
f�J�TSLnOPjX]�QSWaJMY�]�Y.kÊJMNzQSWc¤
L�Wa®�](QSWaJMY�WaY�b^R6L�WXb¦Q^TSOzV6QSOzTSRZk�kz]�Q�]��.]�b^R6bZ¡>£eY^/b�Y�$�>���Y� @ =ML�Q,� 5 687 � e+�i�"= 6 I�g 687<@ �Y�0�>= 6 �"�"=E?+g
6A@ ��=4?+BDC	��=&5$�"���"=E�"�0��= FE�"�>I0JK?��ALM���P? 6 ?_ON?�QR�"QSqry!QS�zRZYPbZq%�?TSRZRZV6RMq 
&)+) wH¡


&* ¡�y�¡2£�YzJMpEOPV��PW q � ¡ � ]�b^�zWaJzq>]�Y.k,�n¡@g&J�QSJEkP]4¡�y�Y:]�NzTSWaJ�TSWc¤Ï�.]�b^R�k�]�jXl�J�TSWcQS�PLØf�J�T�L�WaYPWaYPl
fsTSR�ªHOPRZYHQ�b^Oz�Pb¦Q^TSOPV8QSOzTSRZb�f�TSJ�L l�T�]�Nz�©kP](Q�]4¡!£eYZ/b�Y�$�32	� 5 687 ��- 687/. �<�Y��� �Y?�= C	��=&5$�"���"=E�"�
��= /b� @ =4� @ �EB �"QZ?�=E�W/b�Y?.� 6A@ �>� � 50��=4����B �Y�$LM�^� @ Q"�������"�>I @ = �,? 6 ?.d�?�QR�"QSq�N.]�lMRZb 
$* #Et * q
t�vMv�v4¡


 xz¡�gÊ¡ T OzT�]�L�JHV��PW>]�YPk1�n¡ T ]�T^d4NPWabZ¡N-zTSR�ªHOzRZYHQ?b^Oz�Pl�T�]�NP�
k4WXb^V6J�`MR6T^dH¡�£�Y /b�Y�$�32i� 5 687 �2��Q 6
� .3.3. C	��=$5&�"���"=4�>�]��=^�P? 6 ? � @ = @ =<L�qPt�v�v 
 ¡


$h ¡�Ur¡�*CR6b¦QSJ�TSJ(`rq�'z¡ _ jajaL�]�Y0q�'z¡ � WaRZYzR6T�q�]�Y.kíU2¡�IK�P]Z��]�QS�zRM¡ ��RZNzTSR6b^RZYHQ�]�QSWa`BR©JM�<U¦RZV8QSb&!
IKJ�YPVZWab^R�TSRZNzTSR6b^RZYHQ�]�QSWaJMYzb\J�fhb^RZL�Wab¦Q^TSOPV8QSOzTSR�k2q.�PWaR6T�](TSV8�zWX]�jokz]�Q�]4¡�£eY /1� �$�"���Y� @ =ML�Q � 5 687 �
�>= 6 �"�"=E? 6A@ ��=E?+B�C	��=$5$�"�Y�"=4�>�]��=G�P? 6 ? . =<L @ =4���"� @ =ML�q.NP]�lMR6b\w ) # ) v4q 
&)+) wE¡


&% ¡ T ¡ � JMb^�zWskz]4q��n¡.g&J�QSJEkz]4qP]�YPk/*n¡4£eY.kzO4TSpE�EdH]4¡ _ YPWcf�d4WaYPlnjaR�]�TSYzWXYzl«L�R6QS�zJEkzb��Hd�VZJMjaJ�TSR�k
k4Wal�T�]�Nz�PbZ¡P£�YX/b�Y�$�32`� 5 687 �1�>= 6 �"�>=4? 6A@ ��=4?+B54^���76�Q 7 ��� ��= [NB L.��� @ 687 � @ �1J �Y?��>= @ =<Lae 7 �Y���>I�q
`MJMjaOPL�R\w�xMx4q.NP]�lMR6b * xHt$# *.h�h q 
$)�)+* ¡


