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òóíYï�î�ÔAï¦� ��ð:ûCã�ñ?�%ãCì ïIî4êYñcæ�í"î���ã)ì Ö�òQî4æ�ç@��æ�ì
çóã�ësÔAï¦� ��ð:ûCã�ñ?�%æ ïIî4êYñcæ�í"î���æ Ö�òQî4æ�ç@��æ
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Å ´§µ #8$��:#%!��,U
� µ �C� �H#%$v5.-�*,5.#8!�*;¶C¾��CÖ��"¶C��#%5�� µ ��*,¶"¶C/.$:*Y�:#87,�,U�¿ µ #8¶ µ �C!�L.'8-c¾�$v*	/.5.#J·�-0� ! !�*,� Ç;�"�2·;/�·�·�-0�CU
�,Å >.Å8U�#%5.*,5.#%!�*;� �+�?ÉYË�Ø*g,Ú�1 � ��-�-,!t�ó@�*,5.+�*;5.#%!�*;�:��×�×)Û~ÚOr��h½ Ø�ÛÎÙ�1 � ·��"!�*,'%�§� ��*,¶ µ �C�J�ó@)Å£¢6-�¿|�C7,�"�CU�*,$
Ì��)·�-0� �;U=� µ �C� �H#%$�L.� �C+.#%¶)�A*,Ì.'8��!�-0� L µ -;ÔiL µ -05.-0'8-0>0#%¶"*,'.7;*,� #%*;�:#8-05�� µ *;�§+.�CL��C5.+.$6-05�� µ ��5�*;�:/=� �

Ø ÷ßíÀð`çQî4æ�äÎíYð`î4òóû)æ�û�òóæ�õ�äÎæ�ë�ã��)íYò@��æ�ï�îÎå�äÎæ�æuë�çóðCï4ï4æ�ï�ô"õ�ò îÎå�ëxç©ð)ïÎï4æ�ï���ð`íYñ¨��/ ï4ê�ý,ë�çóðCï4ï4æ�ï�ã`é�ð|ïIòóí$�CçQæ�ëxç©ð)ïÎï�N���òóíYëxæ
õ]æ�õ�òóçQç,ïIê$�<�)æ ï�î�ð`í&æ�ÿ�èYçQò©ëxòQî�î4å�æ�ã)äÎú£ã)é,õ�åYð`î�ð�ÙIï4ê�ý0ëxç©ð)ïÎï�Ú]òóï�ô"ð)íYñ�õ�òQçóç�òóí&éJð)ëxî�ð`äK�)ê�æ]élã)ä.élêYäIîÎå�æ�ä�ÙIï4ê�ý0ëxç©ð)ïÎïIæ ï�Ú
òóí|î4å�æ�ï4ú�ïIî4æ�ì¸ã`é�%�êYïÎïIò©ð`í|í�ã)êYí|òóí?>Yæ ëiî4òóã)í�ôAî4å�ò©ï�Û"ê�æ�ïIî4òóã)í£î4ê�äÎíYï.ãCêcî�îÎã�ý;æ¡ì§ð`òóí�çóú�î4æ�ä4ì&òóí�ã)çóã��Còóë�ð`çlNC%�æ�çóæ�ûAð)íCî
çóòQî4æ�ä ðAîÎê�äÎænã)í5%ßêYï4ï4ò©ð`í�í�ãCê�íHòóí?>Yæ�ëxî4òóã)í�îÎåYðAîuî4å�æ�ì§ðAîÎæ�äÎòóð)ç�òóí�î4å�ò©ï�ïIæ ëiî4òóã)í�ò©ïuýYð)ï4æ�ñ�ãCíHòQí;ëxçóêYñcæ�ï�ù"ð`ö)ãCýYï4ã)í
9�{)|<4<3`ðI� ýj=iô���ï4ð<Üxæ�í�ö)ãµ9�{)|�~D§<=iô��ßæ�òóñcçóæ�9�{h|�}�}J=iôºz�ãCä4ý,æxî4î6�ÒâYäÎðCïIæ�äÝ9�{)|<|�;<=xôNâ�ä ð)ï4æ�ä6�Yz�ã)äÎý,æxîIî�9�{)|�|��J=xô��uð`çóçQæ9�{)|<|D�J=xô�âYäÎð)í�öcï�9�{h|�|<§<=iô��"î4ê�ì&è�9l3D:�:I{h=xô�ð`í;ñSü�òóæ�ï4æ59l3D:�:��J=�N2&�M�çóçóæ�ä�9l3D:�:��J=�ò©ïnð`ígæ ð`äÎçQòóæ�ä�98ð`íYñNô�îÎãHïIãCì�æ
æ�ÿ�î4æ�í"î ô)ñcò@Þ,æ�ä4æ�íCîO=�û)æ�ä ï4òQãCí£ã`éYî4å�æßð)íYð`çóúcïIò©ï�ã)éj%�ê;ï4ï4òóð)í£òóí£îÎå�ò©ï�ïIæ ëiî4òóã)í|î4å;ðAî�ñcò©ï4ë�êYï4ï4æ�ï�îÎå�æ¡æ�ì&è�òóä4ò©ë�ð)ç"æ�û�òóñcæ�íYëxæ
òóí�ì£êYë åÀì&ã)äÎæ�ñcæxî ð`òóç�Nß �ßæ�ä4æ�ð`íYñ�å�æ�íYëxæ�élã)ä4î4åNô�îÎå�æ5ÔàÔ�íYã`îÎð`î4òóã)í�õ�òQçóç¡ý;æ�êYï4æ�ñ�élã)ä&ì§ð`äÎö)æ�äÎï|ð`íYñ�ïIæ)�)ì&æ�í"îÎï&ï4ã�ðCïnîÎãgòQíYñ�òóë�ðAî4æ
îÎåYðAî¡îÎå�æ�ï4æuå;ð:û)æuî4å�æ�ïIîÎðAîÎêYï]ã`é�êYíYñcæ�äÎçóú"òóí$��ä4æ�è�äÎæ�ï4æ�í"îÎð`î4òóã)íYï�î4åYð`î]ì§ð:ú§ê�í;ñcæ�äK�)ã�ë åYð`í$�Cæ�ï�ã)í�î4å�æ�õ¡ð:ú&î4ãÝ!�â
äÎæ�ð)çQò���ð`î4òóã)í�Ná �ßã)î4æ&î4å;ðAî|ï4ã`é�îÎí�æ�ïÎï�ã`é]î4å�æ[¥;íYð`ç�ïIî4æ�ì ë�ã)íYï4ã)í;ð`í"î£ÔAçfÔ6òóí�Ñ�ÒfÍ Ï�Ó�â òóï�äÎæ�èYä4æ ïIæ�íCîÎæ�ñSý�úHî4åYævïIã���ë�ð`çóçQæ ñ"ã'ä Å�åsæ Ò äÄ�Ð�Å)æ 9 ′ =�òóí�îÎå�æ&í�ã)ì&òóíYðAîÎòQûCæ)ô�ð)íYñSý"ú�îÎå�æ§íYð`î4ê�äÎæ|ã)é�îÎå�æ§æ�íYñ�òQí$�ÀòóíSîÎå�æ&ã`îÎå�æ�änë�ð)ï4æ�ï)N#.¡å�ò©ï�òóï�ðÀì§ðAî4î4æ�ä�ã)é
ãCäIîÎå�ã��CäÎð)è�å�ú�î4å;ðAî�ï4å�ã)êYçóñ&í�ã)î�ý,æ�îÎð)ö)æ�í&îÎã£ï4ò@�CíYð`çYïIî4æ�ìÏð)ç îÎæ�äÎíYðAîÎòQãCíNô)åYæ�äÎæ�ð`íYñ&òóí&î4åYæ�élã)çóçQãAõ�òóí$��èYð)äÎðCñcò��)ì§ï�N
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Ì�*,¶AÇ?X4¼.¶"-0!�L�*,���,U?�;ÅQ>.ÅJUN� µ �6!�*;� Ç,�C� $|*;� �:*,¶ µ �C+��:-S*H$��:�C! �"5.+=#%5.>�#%5
* µ *,��+ ¶"-05=$ -05�*;5N��1I'8#%Ç,�-�?ÉYË�Ø*g,Ú|1 � � -�-0!ç�©@�@)U�¿v#8� µ � µ �g�"5.+=#%5.>0$À*;� �:*,¶ µ �C+E�:-�*�$�� �"! �"5.+.#85.>
#%5�*�$ -,·~�£¶C-05.$ -,5�*,5?��1I'8#%Ç,��Ø'rhnCr��h½�1 � ¿|�"�CÇ*�ó@ @`Å£Z�/.��� µ �"��!�-0���,U0� µ #%$�#85=º��"¶)�:#8-05�¶"'%*,$ $�� /.� 5.$n-0/����:-
Ì��g5=-05�Ôi>,�"5.+.�C��Ô $ L��"¶"#J½�¶,ÝvÍi5¦*;+.+.#8� #%-05Ó�:-�� µ �S·��C!�#85.#%5=�S$��:�"!�$"U�$ -0!���!�*,$�¶"/.'8#%5.��$�� �"!�$�*,'%$�-
Ì��C'%-05.>�� -�� µ #%$H¶C'�*,$�$�1�'%#8Ç,��Ë�×�è?×)Û~ØÕ1 � !�*,5 �ó@ @`¼�#4ÅQ�;Å8U�� µ �C¾¦� � #%>,>0�"��!�*,$�¶"/.'8#%5.��*;>0� �C�"!��"5?��Ì./=�
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Å�365.'%#8Ç,�v� µ �6!�*,$ ¶C/.'%#85.�v$��:�C!�$£#%5�¶"'%*,$ $£ÍAUN!�*;$ ¶"/='%#%5=�
$��:�C!�$v#85Ó¶C'�*,$�$vÍ Í£�)( µ #%Ì=#8�v5.-�*,5.#8!�*,¶)¾��)Ö]�C¶C�6#%5�� µ ��*,¶"¶C/.$:*;� #87,�,Å
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2 À¨Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p ÁhÁsÃ �ºo ® À È�r)Ë Ã Ë"gIpcÙ
�¦�æ�Ç ã Ð�Å Í

f
9�É ä4ã�ãCì+ÊË= ÎIé�ÒfÍ Ï�Ó�â Ð ÒBê

f
9�É élæ�ì0N�îÎæ�ð)ë åYæ�ähÊ = Ð�ÏGÈ�Ï�Ó�â

f
9�É õ]æ�æ�öjÊË= ãÝÎ�ë�é�Ò Ð

m
9�É ì§ð`í�ÊË=

í�ã)ì�Ô`ï�� ö)ãCì�í;ðAî��~ð êwÜxòQî4æ�çlÊ í�òóë���ð íYæ�ñcæ�ç³�óþIð ì|êIìKÜxòóí?��ð
ð)ë�ëhÔAï¦� ö)ãCì�í;ðAî���ê êwÜxòQî4æ�çlÊ í�òóë��%ê íYæ�ñcæ�ç³�óþ�ê ì|êIìKÜxòóí?�%ê
ñ�ðAî�ÔAï¦� ö)ãCì�í;ðAî���æ êwÜxòQî4æ�çlÊ í�òóë��%æ íYæ�ñcæ�ç³��æ ì|êIìKÜxòóí?�%æ
�)æ�íjÔAï¦� ö)ãCì�í;ðAî���ú êwÜxòQî4æ�çlÊ í�òóë��%ú íYæ�ñcæ�ç³��ò ì|êIìKÜxòóí?�%ú
òQí;ï�î�ÔAï¦� ö)ãCì�í;ðAî���ã`þ�9Jêw= êwÜxòQî4æ�çlÊ í�òóë��%æIþ�9lêw= íYæ�ñcæ�ç³��æ�þ�9Jêw= ì|êIìKÜxòóí?�%ã)þ�9lêw=
çQãcësÔAï¦� ö)ãCì�í;ðAî���æ êwÜxòQî4æ�çlÊ í�òóë��%æ íYæ�ñcæ�ç³��æ ì|êIìKÜxòóí?�%æ
í �)(���U�#85=º��"¶)�:#8-05Ï¶C'�*,$�$gÍ Í�Í�#%$�#8'%'8/.$�� �:*;� �"+¤#%5Ï�:*,Ì.'%� ´
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Å ��Ì.$�� �:*,¶)�:#%5=>¦*�¿&*�¾Ï·���-0!à*G·��C¿
�)(�¶"�CL=�:#8-05.$"U�� µ #%$S¶"'�*;$ $g¶C-05?�A*,#85.$�-05='8¾¸·��"!�#%5.#85.��$��:�C!�$CÅ¦�À'8'|$��:�"!�$g#85Ï� µ #8$�¶C'�*,$�$g�"5.+Ñ#85Ñ*
$ -,·~�H¶C-05.$ -,5�*,5?��Å Q '%*,$ $HÍ Í�Í�$ µ -c¿v$�·��)¿��C�H¶�*,$���+=#8Ö��"� �C5?�:#�*Y�:#%-,5.$�1�¶"-05.$��"ÜN/.�C5N� '8¾,U�!�-0� �g#85?�:�:*�Ô
L�*,�:*;+.#%>0!�*;� #%¶�$�¾�5.¶"���C� #%$ !�@S� µ *,5Ñ¶"'%*,$ $��"$	Í�*;5.+ÑÍ ÍA¼�#85Õ� µ ��$�#%5.>,/.'�*,�CU�#8�g�"!�L.'%-c¾�$g-05.'J¾2� µ �
� µ ���"��!�*,��Ç,�C� $µ·�¸x·�U7·;#�·�U�*,5=+î·�V�/�·�·�-0��� µ ��$�#J(¸¶"*,$ �C$"ÅÓ<�-,!��Ó1 µ #%> µ '8¾ ·����"ÜN/.�"5?�A@H5.-,/.5.$�#%5
� µ #8$§¶"'�*;$ $v�)( µ #8Ì.#8�v$��:�"! *,'8� �"� 5.*;�:#8-05¤1I¶C-0!�L.*,� �"n�É?×�½?1 � +�*,/.> µ � �"�<�©@`U�Ë"g,Ú$½?1 � !�-;� µ �C�J�ó@ @)Å
¿

3 À¨Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p ÁhÁ)Á�Ã �ºo ® À È�r)Ë
���¦�Í Ï Ílï Å<È�â

f
9�É íYã`î4æ�ý;ã�ãCöjÊË= ãÝðsë â

f
9�É ì&ã)êYï4æ�ÊË= È�Ç é â

f
9�É ñYð`ê$�CåCîÎæ�ähÊ =

íYã)ì�ÔAï¦� îÎæxî4ä ð)ñ�Ê ��Õ ì|ú?ì�Ê ��Õ ñcã?ÜDÊ ��Õ
ðCë�ësÔAï¦� îÎæxî4ä ð)ñ�Ê ��Õ ì|ú?ì�Ê ��Õ ñcã?ÜDÊ ��Õ
ñYðAîOÔ`ï�� îÎæxî4ä ð)ñ?�%ò ì|ú?ì���ò ñcã?ÜO��æ�ä¦�%ò
�Cæ�íjÔ`ï�� îÎæxî4ä ð)ñ?�%ò ì|ú?ì���ò ñcã?ÜO��æ�ä¦�%ò
òóíYïIîOÔ`ï�� îÎæxî4ä ð)ñ�Ê �óþ�ê ì|ú?ì�Ê �Qþ�ê ñcã?ÜO��æ�ähÊ �óþ�ê
çóãcëhÔ`ï�� îÎæxî4ä ð)ñ?�%ò ì|ú?ì���ò ñcã?ÜO��æ�ä¦�%ò
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Å ´§µ #%$H¶"'%*,$ $�#8$
$ #%!�#%'%*,�|� -�¶C'�*,$�$6Í�Ì./=��+.#8Ö��"��$6#85Ó� µ ��¶ µ -0#%¶C�S-;·�!�*,� Ç;�"� $§·�-0�v5.-,!�#85�*;�:#J70�H*,5=+ *,¶C¶"/.$ *;�:#J70��#%5
� µ ��$ #%5=>0/.'�*;��1I¶"'%*,$ $�ÍG± *;'%$ -Ó+.#JÖ]�C� $H·�� -0! ¶C'�*,$�$SÍ�#852� µ ��L='%/.� *,'Î¼u$ �"��Ì��C'%-c¿�@)Å ´§µ �"� ��#%$�5.-
*,5.#%!�*,¶)¾g�CÖ��"¶)�&#85	� µ �6$ #%5=>0/.'�*;�61I�C7,�"5�� µ -0/=> µ � µ �"���À*,���v$ -0!��6*,5.#%!�*;� �§$��:�C!�$£Ì��"'%-,5.>0#%5=>��:-
� µ #8$�¶"'%*,$ $CU='8#%Ç,�xp)×�è?×�r�p)Ú�¶�1 � ¶"����*;� /.� �w�©@�@)¼.Ì=/=��U=*,$�Ì��C·�-0���,U�� µ �C� ��#8$ O

±
Ì.*,¶AÇ?XJÔ >0-c70�"��5.�"+Ó!�-0� L µ -;Ô

L µ -05.-,'%-0>0#8¶�*,'�7;*,� #%*;�:#8-05¸1I¶C-0!�L�*,� �+k�ÉI�h½?1 � ½��C'%+ �ó@ @`Å
´§µ �GÜN/.�"$��:#%-,5¹*,� #8$ �C$ µ -c¿ ¶"'%*,$ $�!��C!gÌ��"� $ µ #%LÂ¶�*,5ÄÌ��G+.�C� �"� !�#%5=�"+Ä·�-0��*Ï>0#J70�C5Ã$�� �"!ÓÅ

Íi+.��*,'8'8¾,U¡-05.�	!�#%> µ � µ -0L���� µ *;��#85.+.�"L��"5=+.�"5?�:'J¾¦!�-,�:#J7,*Y�:�"+G·���*;� /.� �C$�-,5¤5=-0/.5¤$��:�C!�$�$�/=á�¶"�
·�-0��� µ #%$�L./=� L�-0$ �;Åñ¢�-c¿|�C7,�"�"UÀ#8��� /.� 5=$�-0/=��� µ *;��� µ #%$�#8$�5.-,��� µ �¦¶�*;$ �,Å S �G¿v#%'%'6Ì.��#%�Cº=¾
+.#%$�¶"/.$�$u� µ � �"�£L�-0$ $�#%Ì.'8�£¶"*,5.+.#8+�*;� �"$ß#%5H� µ #8$ß¶"-05?�:�`(���Ý�>0�"5.+=�"�ß·���*;� /.� �C$"U,L µ -05.-0'8-0>0#8¶�*,',·��"*;�:/=� �"$CU
*,5.+Ã$��"!�*,5?�:#%¶�·���*Y�:/.���"$"Å K��C��/.$�*,+=+.� �C$ $�>,�"5.+.�C��·���*Y�:/.���"$�½.� $��"Å ´§µ �"� �G#%$�*2-05=�)Ô � -;Ôi-,5.�
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4 À¨Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p Ámò'Ã �ºo ® À Ø'r)×�Ú

��/ã Ï ÌOÍ
n
9�É è�ç©ð)ëxæ<Ê = ä Å�ó�Ó@Çhæ

n
9�É ð`èYè�çQæ<Ê = ÌOÎ�ë�é Ï ÌOÍ Æ

n
9�É ë�ä4æ ðAîÎê�ä4æ<Ê = ô ÇDÓ�â

n
9�É ¥Yæ�ç©ñ�ÊË=

í�ã)ì�Ô`ï�� ì&æ�ïIî���ã þIð`ýYçQãCö<��ã ï4êIì¦Ü�æ�ïIî4ûJ��ã è;ãCç³��æ
ð)ë�ëhÔAï¦� ì&æ�ïIî���ã þIð`ýYçQãCö<��ã ï4êIì¦Ü�æ�ïIî4ûJ��ã è;ãCç³��æ
ñ�ðAî�ÔAï¦� ì&æ�ïIî���ê þIð`ýYçQãCö<��ê ï4êIì¦Ü�æ�ïIî4ûJ��ê è;ãCç³�óþ�ê
�)æ�íjÔAï¦� ì&æ�ïIî��~ð þIð`ýYçQãCö<�~ð ï4êIì¦Ü�æ�ïIî4ûJ�~ð è;ãCç³�óþIð
òQí;ï�î�ÔAï¦� ì&æ�ïIî���ã)ì þIð`ýYçQãCö<��ã)ì ï4êIì¦Ü�æ�ïIî4ûJ��ã)ì è;ãCç³��æ�ì
çQãcësÔAï¦� ì&æ�ïIî���æ þIð`ýYçQãCö<��æ ï4êIì¦Ü�æ�ïIî4ûJ��æ è;ãCç³��æ

¶"-0��� �"$�L�-,5.+.�"5=¶"�¸Ì��)�i¿��C�"5 >0�"5.+=�"��*,5=+Þ#85=º��C¶C�:#8-05Ã¶C'�*,$�$�#%5Ã� µ � ¶�*;$ �¦-,·�¶"'%*,$ $�ÍG±gÝ í �"/=� �"�
$��:�C!�$�Ì��"'%-,5.>��:-�� µ #8$H¶"'�*;$ $"U�*,5=+¤� µ #%$H¶"'%*,$ $H¶C-05?�A*,#85.$H-05.'8¾E5.�"/��:�"��$�� �"!�$"Å�3�5=·�-,���:/=5�*;�:�C'8¾,U
� µ #85.>0$n*,���§5.-,�n*,$�$�#%!�L.'%�|·�-0��!�*,$ ¶C/.'%#85.�&*,5=+	·��C!�#85.#%5=��$�� �"!�$"ÝnDG*,$ ¶C/.'%#85.�&$�� �"!�$n¶�*,5	Ì��"'%-,5.>
�:-H¶"'%*,$ $�Í�-0���:-H¶C'�*,$�$�Í Í�1�¿v#8� µ � µ �&·�-0��!��C��-0L=� #%-05g� µ �v/.5.!�*,� Ç;�"+�¶�*,$��c@`U�*;5.+�·��"!�#%5.#85.��$��:�"!�$
¶�*,5�Ì��"'%-,5.>��:-�¶C'�*,$�$&Í Ín-0�|�:-g¶C'�*,$�$§Í Í ÍAÅm¢��C5.¶"�;U�>0�"5.+=�"�&·���*Y�:/.���"$&-05�� µ ��$�� �"! +.-�5.-,�§$�/=á�¶"�
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$ #%!�#%'%*,�v� /.'8�"$�#85 Q -0� Ì��C���5õ�Z�� *,$ �C�	1 P?�j� T=U P T0W0@�*,5=+Ï<N�:/.!�LÁ1ÎR,V,V P U�R,R � @)¼¡� µ ��$ /=$ L��"5.$�#%-05
-,·�� µ �E+.�C¶"-0!�L�-,$ #8� #%-05�Ôg*;5.+Ä$�L��C¶"#8½.¶"#8�i¾?Ô Ì�*,$ �C+¹-0/=� ¶"-0!��GÌ?¾Á� µ #8$���/.'%�Ó#%$�� �)º��"¶)�:�C+¹#%5Â� µ �
·�-0� !g/='�*;� #%-05G-,·n� µ ����/.'%��1~¿ µ �"���µ�xÍ

{...}

��$��:*,5.+.$�·�-0���i� µ �g#%5=º.�"¶C� #%-05¦!�*,��Ç,�"�À+.�C� �"� !�#%5=�"+¸Ì?¾
� µ �S<�/.Ì=$ �C�+��� #85.¶"#8L.'%�À·�-,�§¶"-05?�:�`(��

{
ÅJÅJÅ
}
�:U�*,5.+ �

→
��$��A*,5=+.$§·�-0�#�x#8$§� �"L='�*,¶C�"+ÓÌN¾��x@)Å@u e

�Ov �uíYænì&ò@�CåCî�ïIè,æ�ë�ê�ç©ðAî4æ£õ�å�æxîÎå�æ�ä�î4å�æ ïIæ|ä4ê�çóæ�ïßê�ç îÎòQì§ð`î4æ�çóú�åYð:û)ænð§élê�íYëiîÎòQãCíYð`ç=ì&ã`îÎòQûAðAîÎòQãCíNôYæ ï4ï4æ�í"îÎòóð)çQçóúvîÎåYðAî
ã)é�æ�íYï4ê�äÎòQíI�vñcò³Þ0æ�äÎæ�í"îÎòóð)ç�ã)ý�þ�æ�ëiî�ì§ð`äÎö"òóí$�x98ð)ï�ñ�òóïÎëxêYïÎï4æ�ñ�òóíH÷ßò©ï4ï4æ�í"9l3D:<:�;<=¡ð)íYñ�çóò îÎæ�ä ðAî4êYä4æ£ë�ò îÎæ�ñ�îÎå�æ�äÎæh=��,ï4æ�æz�ãCì&ä4òóæx9�{h|J~�}J=�ð`íYñ�ø¡ð`æ�ä4ì§ð)íSæ�î|ð`çlN*9�3�:�:J3�=ONÀ÷ßç©ïIãHï4æ�æ6üSê�í;ñcæ�äÎçQò©ë å�9�3�:�:D��=iô�õ�å�ãCï4æ§ã)ècîÎòQì§ð)çQòQî�úJ�8îÎå�æ�ãCä4æ�î4ò©ë
ðCë�ë�ã)ê�í"î�ã`é�î4å�æ�è�åYæ�í�ãCì�æ�í�ã)í�òóíYëxãCä4è,ã)ä ðAîÎæ�ï�î4å�ò©ï�òóíYï4ò@�CåCîhN
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1 P V?@ *=ÅÞÍ
{[+α,−β],[−subj,+gov,−obl]} →

Í
{[+α,−β],[+subj,+gov,+obl]}

· O@» *,5.#8!�*;� �CX Å
Ì¡ÅÁÍ

{[+pl],[−subj,+gov,−obl]} →
Í
{[+pl],[+subj,+gov,+obl]}

· O@» *;5.#%!�*;�:�)X Å
´§µ #%$|¶"-05.¶C'%/.+=�"$&-0/=��+.#8$ ¶"/=$ $ #8-05�-,·�Æ6/.$�$ #%*,5�5.-0/=5�#%5=º.�"¶C� #%-05]Å ´§µ ��!�*,#%5�� �C$ /.'J��#8$|� µ *;�&¶C'�*,$�$
·���*;� /.� �C$�*,����#%5.+=#%$ L��"5=$ #%Ì='%��#85Â*;5Ä*,¶C¶"-0/=5N��-,·6� µ #%$�$�¾�$��:�"!ÓU§*,5=+Ò� µ *;�	� µ �"� ��#8$	*,'%$�-¤>,-�-�+
� ��*;$ -05��:-�*,$ $�/.!��H� µ *;�§� µ �C¾Ó*,���HÜ�/=#8�:�H*;Ì.$�� �:*,¶)��U�Ì.#%5.*,��¾�·���*;� /.� �C$"ÝøZ�/.'%'¡$�L��C¶"#J½�¶�*;� #%-05�¿v#J� µ
� �"$�L��C¶C�n�:-�� µ �"$��§·���*;� /.� �C$��"5.¶C-�+.�C$�� µ �§$��A*,5=+�*,� +	#85=º��"¶)�:#8-05g¶"'%*,$ $��"$CU�*;5.+�/.5.+.�C� $�L��C¶"#8½.¶�*;� #%-05
¿v#8� µ � �"$�L��C¶C�&� -�� µ �"$ ��·���*;� /.� �C$�¾�#%�"'8+.$�5.*;�:/.� *,'�¶"'�*;$ $ �C$&-,·�#85=º��C¶C�:#8-05�¶C'�*,$�$ �"$CU�¿ µ #8¶ µ L��C� !�#8� $
*�$�¾�$��:�C!�*;� #%¶6*,¶C¶"-0/.5?�|-,·��:�:*;5.$�Ô L�*,�:*;+.#%>0!�*;� #%¶�$�¾�5.¶"���C�:#8$ !ÓÅ�Íi5�� µ �v5.�)(��|$ �C¶C�:#8-05¡U?¿|�6¿v#8'%'.$��"�
� µ *;�v� µ �H$ #8� /�*;� #%-05�#8$§¶"-0!�L.'8�C�:�C'8¾�*,5�*,'8-0>0-0/.$�#%5 B ���"�CÇ�Å

^�®�^¡® © ��� °Ä¯C°�ª 
�²,
�³�� ° ³ °XW ��
N
4Y
­C®l­C®�¯�® ° g,ÚKg
DG-�+=�"� 5 B � �"�CÇ µ *,$�� µ � �"�n!�*$V�-0�¡¶"*,$ �C$"Ý�5.-0!�#%5�*Y�:#87,�,U�*,¶C¶"/.$ *;�:#J70�;U0*,5.+�>0�C5.#8� #870�;ÅßÍi5�*,+=+.#8� #%-05¡U
� µ �C� ��#8$6*	·�-0/=��� µ 70-�¶�*;� #87,�S¶"*,$ �;Å uOu �À$v·�-0�v� µ ��5N/.!gÌ��"�6-,·�#85=º��"¶)�:#8-05G¶C'�*,$�$ �C$"U�*	� �:*,+.#J�:#8-05�*,'
7�#8�C¿¬� µ *;��#8$�+.-�¶"/=!��C5N� �"+Ñ#85¡U��;ÅQ>.ÅJU�Æv/.>0� 1 P?��� \?@H���"¶C-0>05.#8M"�"$S� µ ���"��#85=º��C¶C�:#8-05Ï¶C'�*,$�$ �C$"Å Íi5
¶"-05?�:� *,$��"U�Æ6*,'%'8#S1 P?��� TN@�*,��>0/.�"$�� µ *;��� µ �"���¤*,� � �C#%> µ ��#85=º��C¶C�:#8-05¹¶"'%*,$ $��"$CÅ S �¸*;+.-0L=��� µ �
$�¾�$�� �"! *,��>0/.�"+�·�-0��ÌN¾�Æ�*,'8'%# µ �C� ��14*,5=+�*,'%$�- µ �"�§5N/.!gÌ��"��#%5.>�-;·u� µ ��#%5=º.�"¶C� #%-05�¶"'�*;$ $ �C$A@`¼�Ì./=�
#8�S$ µ -0/='%+ÕÌ���¶C'%��*;��� µ *;�g¶C'�*,$�$S·��"*;�:/.����+.�C¶"-0!�L�-0$ #J�:#%-,52L��"��!�#J�:$H� µ ��·�-0� !�*;�:#8-05¸-,·v5�*;� /.�:*;'
¶"'�*;$ $ �C$�-,·�#%5=º��C¶C� #%-05G¶"'�*;$ $ �C$"U�¿ µ #%¶ µ ¶"*,5G� µ �"5 *,¶"¶C-0!�-�+�*;� ��� µ ��!�-0���H� �:*,+=#8�:#8-05�*,'�7�#8�C¿ 1~�:-
� µ �H�)(�� �"5?��� µ *;�6#8�&L.� -c70�C$�¶C-0� ���"¶)�`@)Å

K��C�|/.$&Ì��">,#%5�¿v#J� µ #%5=º��C¶C� #%-05�¶"'%*,$ $|ÍA¼�$��"�À�:*,Ì.'%� ´
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Å ´§µ #8$�¶C'�*,$�$�¶"-,5N�:*,#%5=$|!�*,$ ¶C/.'%#85.��*,5.+
$ -0!��£·��C!�#85.#%5=��5.-0/.5S$��:�C!�$CÅuÍ �u$ µ -�¿v$�� µ �|>0� �"*;�:�C$���7;*,� #8�C�i¾�-,·=#%5=º.�"¶C� #%-05�!�*,� Ç;�"� $CU;¿v#J� µ -05.'8¾
-05.��#85.$��:*,5.¶C��-,·�#85?�:�:*�ÔiL�*,� *,+.#8>0!�*Y�:#%¶�$�¾�5.¶C� �C� #%$�! *,��#%$�#%5.>E1K·;# ·	#85G� µ ��5.-,!�#85�*;�:#J70��·Y70-�¶�*;� #87,�
L.'%/.� *,'~@`Å ´§µ #%$À#85=º��C¶C�:#8-05E¶C'�*,$�$ µ *;$�*,'%$�-�*,L=L.� -0L=� #�*Y�:�"'J¾�Ì��C�"5¦¶"*,'%'8�"+�� µ �5�i+.�"¶C'%�C5.$ #8-05 -,·�� µ �
$ �C7,�"5E·�-,� !�$���1I$ �C��Æv/.>0��1 P?��� \�U�T0V?@�@)Å
¿

9 À¨Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p ÁJÀ Ë"gIpcÙ Ã È�r)Ë
�Å�Ð θ ï Ç ô m

9�É ì§ð)í�Ê = ôwÌOÒ Z
f
9�É ûCã`îÎæ�ÊË=

í�ãCì�ÔAï¦� ð`í θ ä4ãCè?��ãCï èYï4ò éf��ãCï
ðCë�ëhÔ`ï�� ð`í θ ä4ãCè?��ãw9líj= èYï4ò éf��ãw9Jíw=
�Cæ�íjÔ`ï�� ð`í θ ä4ãCè?��ê èYï4ò éf��ê
ûCã�ësÔAï¦� ð`í θ ä4ãCè?��æ 9lè;ïIòQéf�%æs=
í�ãCì�Ô:è�ç ð`í θ ä4ãCè?��ò èYï4ò éf��ò
ðCë�ëhÔAè�ç ð`í θ ä4ãCè?��êYï èYï4ò éf��êYï
�Cæ�íjÔAè�ç ð`í θ ä4ãCè?��ã)í èYï4ò éf��ã)í
ûCã�ësÔ:è�ç ð`í θ ä4ãCè?��ò èYï4ò éf��ò

í �)(���U�#%5=º��C¶C� #%-05�¶"'�*;$ $ �C$§Í ÍAU�Í Í�ÍAU=*,5=+�ÍG± *,���À#%'8'%/.$��:� *;�:�C+�#85��A*,Ì='%� ´
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Å Q '�*,$�$�Í Ín¶C-05?�A*,#85.$
-05.'8¾Ï!�*;$ ¶"/='%#%5=��$�� �"!�$"¼&¶C'�*,$�$�Í Í ÍS*,5.+Ò¶C'�*,$�$�ÍG± *;� ��¶"-,5=½�5.�C+Á� -¸·��C!�#85.#%5=��$�� �"!�$"Å ´§µ �C$ �

�K� .¡åYæ]ñcò©ïÎëxêYïÎïIòóã)í�òóí�îÎå�òóï.ï4æ�ëxî4òóã)í�ò©ï�ì§ð`òóí�çóú�ýYð)ï4æ�ñ�ãCí�î4åYæ�élã)çóçóãAõ�òQí$�uïIãCê�äÎë�æ�ï)ù�&Hð)ë ö�äÎòóñ$�)æ�9�{h|�}J§�=iô:ø¡ð`ý�òóí�òóã`îÎòóï
9�{)|<}�4<=xô�%�ê$�Cæ09�{)|<}�4<=xô�%ßð`çóçóò�9�{)|<|D��=iô�%ßð)çQçóò�9�3�:�:<3<=iôNð)íYñS÷�çQæ�ÿcòóðCñcã)ê 9�3�:�:D��=O��ï4æ�æ§ð)çóï4ã6îÎå�æ§ëxãCíCîÎä4òóý�êcîÎòQãCíYï�òQí
÷�íYð)ïIîÎðCïIò©ð)ñ�ò³����òóì�æ�ã)í�ò©ñcò0æxî�ð)ç�Nº9�3D:<:�;J=ON

P \



#%5=º��C¶C� #%-05¤¶"'%*,$ $��"$�$ µ -c¿ !g/=¶ µ !�-0� ��#85N� �:*YÔ L�*,� *,+.#%>,!�*;� #%¶�$�¾�5.¶C� �C� #%$�! � µ *,5¤¶"'%*,$ $HÍAÅßÍi5Ï*;+�Ô
+.#8� #%-05¡U�� µ �"����#%$�$ /=Ì.$��:*,5?�:#�*;'&$�� �"! *,'J�:�C� 5�*;� #%-05]U�¿ µ #%¶ µ U|*,$	Ì��C·�-0���,U�¿���¿v#%'8'����"!�*,#%5Õ$�#%'8�"5?�
*,Ì�-,/=�E1I5.-,� �G#85ÒL�*,��� #%¶C/.'�*,�g� µ *;�	� µ �G�`(.*;!�L.'8�"$	>0#J70�"5 µ �"���E*;'%'§#%5?7,-0'87,��·�-,� !�*;�:#8-05Ñ-,·À� µ �
L.'%/.� *,'ß$�� �"! ÌN¾Ó$�/.Ì=�:� *,¶C� #%-05G-,·�� µ �S½�5.*,'u$��:�C! 7,-�¿|�"'�@)Å ´§µ �"$���� µ � �"��#%5=º��C¶C� #%-05Ó¶"'%*,$ $��"$�*,���
>0� -0/=L��C+	� -0>0�)� µ �C�£/=5.+.�"��� µ �§'�*,Ì��"'�-,·��x$�Ô L.� #85.¶"#8L.'%�D�|#%5	Æv/.>0��1 P���� \?@`Å�Íi5=º��C¶C� #%-05	¶"'%*,$ $��"$�� µ *;�
-0Ì��)¾G� µ ��$�Ô L.� #85.¶"#8L.'%�S*,���g¶ µ *,� *,¶C� �"� #8M"�C+¦ÌN¾G� µ ��-�¶C¶"/.��� �"5=¶"��-,·Ý·;$s·�#%5E� µ ��$ #85.>0/.'%*,�"U��"#J� µ �C�
#%5	� µ �65.-0!�#%5�*Y�:#87,�v-0�n#%5	� µ �6>0�"5=#8�:#J70��1IÌ./���5.�)70�C��#%5�Ì�-,� µ ¶�*,$��"$:@)U�¿v#J� µ � µ �6!�*;$ ¶"/='%#%5=�6¶C'�*,$�$
Í Í�-,L=�:#85.>g·�-0�&� µ �H·�-,� !��"�"U.*,5.+�� µ ��·��C!�#85.#%5.�À¶"'�*;$ $ �C$�Í�Í Í|*,5.+ÓÍG±�-0L=�:#85.>g·�-0�&� µ �H'�*;���:�"�CÅ
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10 À[Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p?r�p ÁhÁ i Ámò�À Ë"gIpcÙ Ã È�r)Ë
��� �¦��� ��/ã Å�[ ÒfÍP\ Ò ]

m
9�É ¥I�Cå"î4æ�ähÊË= Å�ÆhÓ \ Ò ]

f
9�É ú"ð`ä ñ�Ê = ô ÇDÓ \ Ò ]V\ Ï ]

f
9�É ë�ò î�ú�ÊË=

í�ãCì�ÔAï¦� ì§ðAÿcòQî���ò³�~ï ð:û�ç³��ò@��Õ è;ãCç³��ò@��Õ
ðCë�ëhÔ`ï�� ì§ðAÿcòQî���ò³��Õ ð:û�ç³��ò@��Õ è;ãCç³��ò@��Õ
�Cæ�íjÔ`ï�� ì§ðAÿcòQî���ò³��Õ ð:û�ç³��ò@��ï è;ãCç³��ò@��ï
ûCã�ësÔAï¦� ì§ðAÿcòQî���ò³��Õ ð:û�ç³��ò@��Õ è;ãCç³��ò@��Õ
í�ãCì�Ô:è�ç ì§ðAÿcòQî���æ�ï ð:û�ç³��æ�ï è;ãCç³��ò©ï
ðCë�ëhÔAè�ç ì§ðAÿcòQî���æ�ï ð:û�ç³��æ�ï è;ãCç³��ò©ï
�Cæ�íjÔAè�ç ì§ðAÿcòQî���ã)í ð:û�ç³��ã)í è;ãCç³��æ���ã)í
ûCã�ësÔ:è�ç ì§ðAÿcòQî���æ�ï ð:û�ç³��æ�ï è;ãCç³��ò©ï

Z�#85�*,'8'8¾0Uu�A*,Ì.'8� ´
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'%#8$�� $g� µ ��·�-0/.�	5.�C/=�:�C��¶C'�*,$�$ �C$"¼§� µ �C$ �Ó¶"'%*,$ $��"$�$ µ *,����$ -0!���!�*,��Ç,�C� $
1I!�-0$��|5.-,�:*,Ì.'8¾	#85�� µ ��L.'8/.�:*,'�@)U?Ì./��§*,���À-,� µ �"��¿v#%$ ��$ /=á�¶C#%�"5?� '8¾�+.#8Ö��"���"5?��� -�L.���"¶"'8/.+.��>0� -0/=L�Ô
#%5.>�� µ �"! /.5=+.�"�6*	$ #%5=>0'%��#85=º��C¶C�:#8-05�¶"'%*,$ $CÅ
¿

11 À[Á Ø�Â�rAÙ)Ú4ÛÎÉYØ¤Ù��BgIp�p?r�p ò_^�ò*ÁhÁ)ÁJÀ Ø'r)×�Ú
/ /�� /��¦� /����¦�Æ Î Ð

n
9�É ì&ãCê�í"îÎð`òóí�ÊË= æ ï Å Í

n
9�É ï�î ðAîÎæ�ÊË= ÌlôjÒfÍlÒ

n
9�É å�ã)êYï4æ�ÊË= Ì Ç ã Å \lÍ	]

n
9�É ý,ãcñcú�Ê =

í�ãCì�ÔAï¦� û�ê�í?��ã ö�ä ðAî¦�%ã"ï ï4è�ò îÎò³��Õ ï4ã)ì§ðD��Õ
ðCë�ëhÔ`ï�� û�ê�í?��ã ö�ä ðAî¦�%ã"ï ï4è�ò îÎò³��Õ ï4ã)ì§ðD��Õ
�Cæ�íjÔ`ï�� û�ê�í?��ê ö�ä ðAî¦�%êYï ï4è�ò î8þ��%ê ï4ã)ì§ðD�8î¦�%ã"ï
ûCã�ësÔAï¦� û�ê�í?��ã ö�ä ðAî¦�%ã"ï ï4è�ò îÎò³��Õ ï4ã)ì§ðD��Õ
í�ãCì�Ô:è�ç û�ê�í?�~ð ö�ä ðAî¦�%ò ï4è�ò î8þ���ð ï4ã)ì§ðD�8î¦��ð
ðCë�ëhÔAè�ç û�ê�í?�~ð ö�ä ðAî¦�%ò ï4è�ò î8þ���ð ï4ã)ì§ðD�8î¦��ð
�Cæ�íjÔAè�ç û�ê�í?��ã)í ö�ä ðAî¦�%ãCí ï4è�ò î8þ��%ãCí ï4ã)ì§ðD�8î¦�%ãCí
ûCã�ësÔ:è�ç û�ê�í?�~ð ö�ä ðAî¦�%ò ï4è�ò î8þ���ð ï4ã)ì§ðD�8î¦��ð

��$�#85ÁÆ6/.$�$ #%*,5¡U£¶"'�*;$ $�!��"!gÌ��"��$ µ #8LÁ¶"*,5.5.-;��Ì���+.�C� �"��!�#85.�"+Ò-05Ò� µ ��Ì�*;$ #%$�-;·À#85 µ �"���"5?�
·���*;� /.� �C$§-,·ß5.-0/.5�$��:�C!�$&#85 B � �"�CÇ�Å ´§µ /=$"U�>0�C5.+.�"�|·���*;� /.� �C$&+.-�5.-,��$ /=á�¶C��·�-0��� µ #%$�L=/.� L�-0$ �;Ý
DE*,$ ¶C/.'%#85.��5.-,/.5�$�� �"!�$&¶�*;5�Ì��C'%-05.>S�:-g�C#8� µ �"��¶C'�*,$�$&Í�-0�&¶C'�*,$�$�Í�ÍA¼�·��"!�#%5=#%5.�65.-0/.5�$��:�C!�$�¶�*,5
Ì��C'%-05.>��:-S¶"'�*;$ $£ÍAU�¶C'�*,$�$|Í�Í ÍAU�-0�|¶C'�*,$�$|ÍG±�¼=*;5.+�5.�C/=�:�C�&5.-0/=5�$�� �"!�$�¶"*,5�Ì��"'%-,5.>�� -g*,5?¾�-,·¡� µ �
¶"'�*;$ $ �C$�#%5ç±���±ÀÍ Í ÍAÅ¡<�#%!�#%'%*,� 'J¾0U.L µ -05.-0'8-0>0#8¶�*,'¡·��"*;�:/.���"$�-05G� µ �g5=-0/.5¦$�� �"! +.-�5.-,�À$ /=á�¶C�g�:-
L.� �C+.#%¶)�À#85=º��"¶)�:#8-05G¶C'�*,$�$"Ý S»µ *;�À-,5.�S!�#%> µ �6#85.#8� #�*,'8'8¾	�A*,Ç;�S� -�Ì��g*�� µ �C!��H70-c¿|�"'u#%$6�"#8� µ �"��*
L�*,����-,·�� µ �À�"5=+.#%5.>=U�#85�¿ µ #%¶ µ ¶�*,$���#8�|¶�*,5=5.-,�&�C5.¶"-�+.��#85=º��C¶C�:#8-05�¶C'�*,$�$&Ì?¾�+.�C½�5=#8�:#8-05¡¼�-0��#J��#8$
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 ü αü β ü γ � 
 ü αü β � γ � 
�� α � β ü γ � 
 ü α � β � γ � 
�� αü β � γ � 
�� α ü β ü γ �
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6
= 9lÔ`ðJÔ

6
= 9 ÔAð�Ô
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6
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6
=
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��7�)ãAû0ô ü"ã)ýYç>��ô 9lÔAòfÔ
5
ô 9lÔ`ðJÔ

6
= 9 ÔAð�Ô

6
= 9lÔ`ðJÔ

6
= 9lÔ`ðJÔ

6
=
��uè�ç	� Ô`ðJÔ

6
=

�Cæ�íjÔAè�ç�ù Ô <Fm Ô 1 Ô <;m Ô 1 Ô <Fm Ô 1 Ô <Fm Ô 1 Ô <Fm Ô 1 Ô <;m Ô 1 Ô <Fm Ô 1 Ô <;m Ô 1
��7�)ãAû0ô��uã)ý�ç	�%ô
��uè�ç	�
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