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 ¢¡�»�³QªL¡± «¡H­±§yªV­�¾� �­®�Ô¥�¶�³�¨®£���³Qµ«³�¯� ¢»y¥¦µ�¨®½�µ«§¦Ï�­±�B¥u­d¡H­®¥¦­±§l¡
­±�B¥u­o¾4³�¨ ¸ ¡4§�ª ¸  «ª�¯d «ª#"%$&�'
(��³�¨)"*�+�,�'��¥¦¨®§ÌªL§�½�­®§�¨yÆ
Úq¥¦ª�Ám¡H­±½ ¸  «§l¡sµ«³�³�Ã� «ª�¯+¥¦­/­®��§-¾4¥]Á�£Z§�³�£Lµ°§Ìµ«§y¥�¨±ªm¥�ª ¸

¨®§�¶�§�¶d´Z§�¨q¯Q§�ª ¸ §y¨��B¥]¬�§^´Z§�§yª¹»y¥¦¨®¨± «§ ¸ ³Q½�­Â³u¬�§�¨�­±�L§
Á�§l¥¦¨º¡�Ï*´Z³¦­±�Ô·¼³�¨+ªB¥u­± «¬Q§m¡H£Z§y¥�Ã�§�¨º¡�Ü�äsîlÝ�³�¨Î¡±§y»�³�ª ¸ µ¢¥�ª�Ë
¯�½B¥¦¯�§OÜ�ä.óQÝmµ«§l¥¦¨®ª�§�¨º¡�Ïo§l¡H£Z§y»� ¢¥¦µ«µ«ÁÔ¾� °­±�×Õ#ªL¯�µ« ¢¡H�0´L¥Q»ºÃVË
¯�¨®³�½Lª ¸ ¡�Ï�§�Æ ¯LÆ Ü��.½L»ºÃQ§�¨�§�­0¥¦µjÆ�ÏÄîlï.-�-�ÝºÏÔÜ�ßÀª ¸ §y¨®¡±§�ª@Ï
îyïQð�/�ÝºÏÀÜjñ4¥�¨±¨®³�µ«µjÏ�îyï�ðQïQÝ�ÏÀÜ¼å10�¨®§�Ø�Ëjå*§�¨®§� «¨º¥�Ï�îyïQï�î]ÝºÏÀÜzè�½�¨HË
¨®  ¸ ¯�§¦Ï@îlï�ï�2VÝºÏ�Ü���¥¦¨º¥¦´B¥¦ª�¥�ª ¸43 §�¶�£Z§¦Ï�îlï�ï�ïVÝºÆXßoµ«µ ­±�L§y¡±§
¡H­±½ ¸  «§l¡J¡±��³u¾Ö­±�L¥¦­Èµ«§y¥�¨±ªL °ªL¯�¯Q¨®¥�¶�¶m¥u­® «»y¥¦µÌ¯�§yª ¸ §�¨� ¢¡
¡±§�§�ª ¥�¡�¥È»�³Q¶�£�µ«§�ÉÄ£�¨®³�»�§y¡®¡d´VÁÂ­®��§���½�¶m¥¦ª�¡H½�´�Å6§y»�­º¡�Æ
����§y¨±§��L¥]¬�§�´B§y§�ªO¡±§�¬Q§�¨º¥¦µ4¡6­®½ ¸  «§y¡Î «ªÄ­±��§�»�³Qª�ª�§l»�­± «³Qª�Ë
 ¢¡6­�µ« °­±§�¨º¥u­®½�¨®§�³�ªm­®��§Ì·¼½�µ«µ«Á�¡±½�£Z§�¨®¬� «¡±§ ¸ µ«§l¥¦¨®ª� «ª�¯�³¦·.¯�§�ª�Ë
¸ §y¨�Ï�·¼³�»�½L¡± «ª�¯+³Qª�¡±½�Í�É�§y¡/ °ª�ü�¨®§�ªL»º�@Ï�§�Æ ¯LÆ�Üjè�³�ÃQ³�µ« «ÃÎ¥�ª ¸
è�¶� °­±��Ï îlï�ïVó�Ý/¥¦ª ¸ Ü�ÿo³ ¸ ¨± «¯�½L§y¡�¥¦ª ¸ á4³� «¬� «ª@Ï�ó�ô�ôQôQÝºÆ
è�§�¬Q§�¨º¥¦µg»�³�¶�£�½�­º¥u­® °³QªL¥¦µ�£L¨±³Q´�µ«§�¶m¡Ä»�¥�ªö´Z§×·¼³�¨®¶d½�Ë

µ¢¥u­®§ ¸ Ï�·¼¨®³�¶ ¸  «¡®»�³u¬Q§�¨® «ª�¯�­±��§�§�É� «¡H­±§yªL»�§d³¦·4¯�§yª ¸ §�¨c «ªÈ¥
µ¢¥¦ª�¯Q½L¥¦¯Q§d­±³q´�½L °µ ¸  «ª�¯�»�³�¶�£�µ«§�ÉÈ¡HÁ�¡H­±§�¶m¡c­±�L¥¦­d»�¥�ªÔ¥�»�Ë
»�½L¨®¥¦­±§�µ«Ám£L¨±§ ¸  ¢»�­�¯�§yª ¸ §�¨�·¼³Q¨À¥¦ª�Á�ª�³�½�ª� «ª�¥�¯� «¬�§yª�µ¢¥�ª�Ë
¯�½B¥¦¯�§�Æ�ÇÈ§g¡±��³u¾¹­±�B¥u­+ °­+ ¢¡c£Z³Q¡®¡H «´�µ«§d­±³J´�½� «µ ¸ ¥�ªÔ¥�»�Ë
»�½L¨®¥¦­±§�¯�§yª ¸ §�¨±Ëæ£�¨±§ ¸  ¢»�­® °³Qª�¡HÁ�¡H­±§y¶õ¡H­®¥¦¨±­± «ª�¯Ì³�ªLµ°Á-·¼¨®³�¶õ¥
¨º¥]¾(»�³Q¨±£�½B¡�¥¦ª ¸ ¥�¡H¶m¥�µ°µ ¯Q§�ª ¸ §y¨HË8¥¦ªLª�³¦­º¥u­±§ ¸ ª�³Q½�ª�µ° ¢¡H­�Æ

5 2/RoNQ��>76 F0>�N�<Z?L3%8=��36K#D
ßÀ¡�³Q´L¡±§�¨®¬�§ ¸  «ª è�§y»�­± «³�ªwî¦Ïs¯Q¨®¥�¶�¶m¥u­± ¢»y¥¦µX¯�§yª ¸ §y¨Î ¢¡d¥
¨º¥u­±�L§�¨-»�³�¶�£Lµ°§�É�£L¨±³Q£B§y¨H­6Á�³¦·/ª�³�½�ªB¡�Ï�´L¥Q¡H§ ¸ ³Qª�¡±§�¬�§y¨®¥�µ
¡±§�¶m¥¦ªV­® «»À¥¦ª ¸ ¶�³�¨®£���³�µ«³Q¯� ¢»�¥�µQ£��L§�ª�³Q¶�§�ªL¥Î¥¦ª ¸ ¥¦ª�Ám¥u­±Ë
­±§y¶�£�­4­±³d´�½� «µ ¸ ¥+½�ªL �ÐB§ ¸ ¯Q§�ª ¸ §y¨/¶�³ ¸ §yµL·¼³Q¨/¶m¥�ª�Ádµ¢¥�ª�Ë
¯�½B¥¦¯�§l¡Î¡±��³Q½�µ ¸ �L¥]¬Q§g¯�¨®§y¥¦­ÎÙB§�É� «´� «µ° °­6Á�ÆÈÇÂ§�·¼³�¨®¶Î½Lµ«¥¦­±§
­±�L§Ä£�¨±³Q´�µ«§�¶ú³�· ¸ §�­±§y¨±¶� «ª� «ª�¯^­±��§Ä¯Q¨®¥�¶�¶m¥u­® «»y¥¦µ=¯�§�ª�Ë
¸ §y¨�¥�¡�¥Ô»�µ¢¥Q¡±¡± °ÐB»�¥¦­± «³�ªÔ£L¨±³Q´�µ«§�¶ ¥�ª ¸×¸ §y¬�§�µ«³Q£�¥Ä½Lª� °Ë
ÐL§ ¸ µ¢¥¦ª�¯Q½L¥¦¯Q§�Ëæ «ª ¸ §�£Z§�ª ¸ §�ªV­�µ«§y¥�¨±ª� «ª�¯�­®§y»º��ªL :9V½�§�Æ�Ç×�� «µ«§
 °­� ¢¡m¬Q§�¨®Á^�L¥�¨ ¸ ­±³O¥Q»�»�³�½�ªV­ ¸  «¨®§y»�­±µ«ÁÔ·¼³Q¨m­±�L§È¡±§�¶m¥�ª�Ë
­± ¢»�£�¨®³�£Z§�¨±­± «§l¡=³�·�ª�³�½�ªB¡c¾���§�ª ¸ §�¬�§yµ«³�£� «ª�¯g­±³�³�µ¢¡Ì·¼³�¨Î¥
ª�§y¾þµ«¥�ª�¯�½B¥¦¯�§�·¼³Q¨Î¾��L «»º�ÄªL³È¥�ª�ª�³¦­º¥u­®§ ¸ ­±§�É�­®¡d³�¨dµ«§�É�Ë
 ¢»�³QªL¡g¥�¨±§È¥]¬]¥� «µ«¥�´�µ«§¦Ï�³�ª�§Â»�¥�ª(½L¡±§�»�³�ªV­±§�É�­�§�ÉV­®¨®¥Q»�­®§ ¸

femeie
regina

)
)

matusa

)

,

barbat
rege
unchi

)

woman
queen
aunt

...

Female:

Male:

man
king
uncle
...

un ...
o ...
acest ...
... mare

0.0 1.0
1.0 0.0
0.1 0.9
0.6 0.4

Suffix models

−a
−e
−ie
−ge
−i
−t

)

Gender Seeds
Translations
Romanian

English Natural Context models
F   M

F   M

Test data:

0.9 0.1
0.9 0.1
0.9 0.1
0.4 0.6
0.1 0.9
0.0 1.0

)

^

0.9 0.1
0.3 0.7

(pleasure)
(blood) (M) sange

(F) placere

F   M
Nouns

Romanian

ü� «¯�½�¨®§mî¦¿);=<?>A@A@AB.CED%F*G'DH>JIK<LI�MNDHOQPRD%F*GK<QC%@A>J<QS�B.GK@UTQFHIWV%P�X�DH>JIK<
IKMY<ZG�DHB�F*GK@,S�P�<.[QP+F=C%P�P�[QC�\�>]GRX�I�<	DHP+^�DHBZG�@,GK<Z[_C%BQ`)^bacI�[QP+@JC

·¼¨®³�¶;µ¢¥¦¨®¯�§m½LªL¥¦ª�ªL³¦­®¥¦­±§ ¸ »�³Q¨±£Z³�¨º¥�­®³Â»�³�¶�£Z§�ªL¡®¥u­®§m·¼³Q¨
­±�L§cµ«¥Q»ºÃ�³¦·�­±�� ¢¡/­6Á�£B§c³�·�Ã�ª�³u¾�µ«§ ¸ ¯�§¦Ï�´�Ám§�É�£�µ«³Q �­® «ª�¯c­±�L§
¯�§yª ¸ §y¨�¥�¯�¨®§�§y¶�§�ªV­s³¦·.ª�³�½�ªB¡�¥¦ª ¸  °¶�¶�§ ¸  ¢¥u­®§o»�³�ªV­®§�É�­�Æ
ÇÈ§-£�¨®³�£Z³Q¡±§=¥+­6¾/³�Ëæ»�³�¶�£Z³�ª�§yªV­#´B³�³¦­º¡6­®¨®¥�£�£� «ª�¯c­®§y»º��Ë

ª� (9V½�§Ì­±�L¥¦­o»�¥¦ª�´Z§�¡H½L¶�¶m¥¦¨® °Øy§ ¸ ¥�¡4·¼³Qµ«µ°³u¾o¡�¿
èV­®¥�¨H­® °ªL¯Ô¾� °­±�(¥^µ° ¢¡H­m³¦·Î¡±§�§ ¸ ª�³Q½�ªL¡�ÏÀ¨±§yµ« «¥�´�µ«§�»�³�ª�Ë

­±§�É�­®¡*·¼³Q¨X§�¬�§y¨±Á+¯�§�ª ¸ §�¨#»�µ«¥Q¡±¡*¥�¨±§ ¸ §�­®§�¨®¶� «ª�§ ¸ ¥¦ª ¸ ¶�³�¨®§
ª�³Q½�ªL¡�­±�L¥¦­�¥¦¨®§s¡±§�§yª�¾� °­±�-­±�L³Q¡±§/»�³QªV­±§�É�­º¡�¥¦¨®§#§�ÉV­®¨®¥Q»�­®§ ¸
·¼¨®³�¶w­±��§4»�³�¨®£�½L¡�Æ.����§/¶�³�¨®£���³Qµ°³Q¯� ¢»�¥�µ�£�¨®³�£Z§�¨±­± «§l¡ ³¦·�­±�L§
¡±§�§ ¸ ¡Ì¥�ª ¸ ­±��§�ª�³Q½�ªL¡-¾� °­±��¨±§yµ°§y¬u¥¦ªV­Ì»�³�ªV­±§�ÉV­�¥�¨±§Î­±��§yª
½L¡±§ ¸ ­®³q��ÁV£Z³¦­®��§y¡± «Ø�§�¯�¨º¥¦¶�¶m¥¦­± ¢»�¥�µ�¯Q§�ª ¸ §y¨c·¼³�¨Î¥¦µ«µX­±�L§
ª�³Q½�ªL¡� «ªg­®��§cµ¢¥¦ª�¯Q½L¥¦¯Q§¦Æ
���� ¢¡�¶�§�­®��³ ¸ ¥Q¡±¡±½�¶�§l¡�­±��§Ô§�É� «¡H­±§yªL»�§Ä³�·m¥ µ° ¢¡H­�³¦·

ª�³Q½�ªL¡�·¼³Q¨m­®��§�­®¥�¨±¯Q§�­gµ¢¥�ª�¯�½L¥�¯�§�Ær���� ¢¡� ¢¡�ª�³�­�¥Ä¶m¥¦Ë
Å6³�¨À¨±§l¡6­®¨± ¢»�­® «³�ª@éBñ/½L»�§�¨®Øy¥¦ª�¥¦ª ¸mò ¥�¨±³u¾o¡±Ã�ÁqÜzó¦ôQôQóuÝ�¡±��³u¾
��³u¾wª�³�½�ªB¡o»�¥�ª�´Z§���Á�£B³�­±��§l¡H «Øy§ ¸ ¨®§�µ« ¢¥¦´Lµ°Ád½L¡± «ª�¯�¥d·¼³�¨±Ë
§� «¯Qªgµ¢¥¦ª�¯Q½L¥¦¯Q§o­®³�Õ#ª�¯�µ« ¢¡±� ¸  ¢»�­® °³QªL¥¦¨®Á¦Æ
ßoª  «ª�Ë ¸ §�£�­®�O¥¦ªB¥¦µ«Á�¡H ¢¡�³�·À­®��§q¥¦µ«¯�³Q¨± °­®��¶�Ï�£L¨±³Q´�µ«§�¶m¡

§�ªB»�³�½LªQ­®§�¨®§ ¸ Ï�¥¦ª ¸ ¨®§y¡±½�µ°­®¡�Ï�¾� �­®� §�É�¥¦¶�£�µ«§l¡+ «ª0ÿ�³�¶m¥¦Ë
ª� ¢¥¦ª�Ï� ¢¡/£�¨®§y¡±§�ªV­±§ ¸  «ªm­®��§Ì·¼³�µ«µ«³u¾� °ªL¯-¡±½�´L¡±§y»�­± «³�ªB¡s³�·�­±�L§
£L¥�£B§y¨�Æ-ÿ�§y¡±½�µ°­®¡o·¼³�¨=¡±§�¬Q§�¨º¥¦µ.³¦­±�L§�¨Àµ¢¥�ª�¯�½L¥�¯�§l¡�¥¦¨®§+¡H½L¶�Ë
¶m¥¦¨® «Ø�§ ¸  «ª�è�§l»�­® °³Qªd2�Æ
e!fhg i7jZjZkNlhmNn
ç=ª�§�³�·X­±��§Î¶�³Q¡H­À «¶�£B³Q¨H­º¥¦ªV­� ¢¡±¡±½�§y¡o °ªq¥�ª�Á�´Z³�³¦­®¡H­±¨º¥¦£�Ë
£� «ª�¯c£�¨®³�»�§l¡±¡X ¢¡#­±��§�9Q½B¥¦ªV­± °­6Á+¥�ª ¸ 9V½L¥¦µ« °­6Ác³¦·@­®��§=¡±§�§ ¸ ¡�Æ
ø8ªg¥+¶� °ªL °¶m¥�µ°Ëj§�âZ³Q¨H­�·¼¨º¥¦¶�§y¾/³Q¨±ÃZÏ�³Qª�§o¾4³�½�µ ¸ µ« «Ã�§4­±³Î½L¡±§
¥�¡4·¼§y¾w¡±§�§ ¸ ¡�¥�¡4£Z³Q¡®¡H «´�µ«§=¥�ª ¸ �L¥]¬�§=­±��§y¶²´Z§-§y¥�¡± «µ«Ád§�É�Ë
­±¨º¥�»�­±§ ¸ ·¼¨®³�¶ö¾�  ¸ §yµ«Ám¥]¬]¥� «µ«¥�´�µ«§�¨±§l¡H³Q½�¨º»�§y¡�Æ
ßÔÐL¨º¡H­�¥¦£L£�¨±³V¥�»º�c½L¡±§y¡�­±�L§s­®¨®¥�ªL¡Hµ« «ª�¯Q½L¥¦µu£�¨®³¦Å6§l»�­® °³Qª-³¦·

ªL¥¦­±½�¨º¥¦µB¯�§�ª ¸ §�¨yÏV¡H­®¥�¨H­® °ªL¯Ì¾� °­®��­±��§À­±¨º¥¦ªL¡±µ¢¥u­± «³QªL¡�³¦·�¡H§y¬VË
§�¨º¥¦µ�Õ#ª�¯�µ« ¢¡±��ªL³�½�ªL¡o­±�L¥¦­À�L¥]¬Q§+¥�ªL¥u­®½�¨º¥¦µ�¯Q§�ª ¸ §�¨+Üzü. «¯�Ë
½�¨®§ÄîlÝ�ÆrÇÂ§J»�³�ªL¡±  ¸ §�¨®§ ¸ ¥Â­±³�­®¥¦µÀ³¦·o2�ôÈ·¼§y¶� °ªL °ªL§�¥�ª ¸
2�ô�¶m¥Q¡±»�½�µ« °ªL§�ª�³�½LªL¡- «ªq­±§y¨±¶m¡-³�·/ªL¥¦­±½�¨º¥¦µX¯Q§�ª ¸ §�¨'pyÏ�¥Q¡

q%r I�BQ<.CsC%BQX�ObG�Cut*v�wyx�z|{+}~G�<Z[��Uz(�(���_G'FHP�GKC%C%BQacPW[�DHI�X�IKF%�



¡±��³u¾�ª� «ª��.¥�´�µ«§Îî�Æ
Ç×��§�ª�¥Î´� «µ° «ª�¯Q½L¥¦µ ¸  ¢»�­® °³QªL¥¦¨®Ád¾� �­®��Õsª�¯�µ« ¢¡H�g «¡�¥]¬u¥¦ «µ°Ë

¥¦´Lµ°§�§yµ°§l»�­®¨±³Qª� ¢»�¥¦µ«µ«ÁOÜz¥�¡g¾4¥Q¡d­±��§J»y¥�¡±§�·¼³�¨gÿo³�¶m¥¦ªL «¥�ª@Ï
ü�¨®§�ªB»º�@ÏL¥¦ª ¸ è�£L¥�ª� ¢¡H�BÝ�Ï�­±��§-£�¨®³¦Å6§l»�­± «³Qªm³¦·�ªL¥u­®½�¨®¥�µ ¯�§�ª�Ë
¸ §y¨cµ«¥�´B§yµ¢¡= ¢¡ ¸ ³Qª�§m¥¦½�­®³�¶m¥¦­± ¢»�¥�µ°µ«Á�ÆcÇ×��§�ªÄ¡±½L»º�È¥ ¸  ¢»�Ë
­± «³QªL¥¦¨®ÁJ ¢¡�ªL³¦­d¥]¬u¥� °µ¢¥�´�µ«§Î «ª^¥�ªÄ§�µ«§y»�­±¨®³�ª� ¢»d·¼³�¨®¶m¥u­yÏ*¥�ª
Õ#ª�¯Qµ« «¡±��Ëj­±³�Ëz­º¥¦¨®¯�§�­±Ëjµ¢¥�ª�¯�½L¥�¯¦§s�B¥¦¨ ¸ Ëæ»�³�£�Á ¸  ¢»�­± «³QªL¥¦¨®Á+»�¥�ª
´Z§c½L¡H§ ¸ Ü¢­±�L «¡o¾4¥Q¡ ¸ ³�ª�§-·¼³Q¨Àè�µ«³u¬�§yª�§¦Ï�¾� °­±��2Q�Î¶� «ª�½�­±§l¡
ª�§l»�§y¡®¡®¥¦¨®Áq­±³�§�É�­±¨º¥�»�­Î¥¦µ«µX­®��§m­®¨®¥�ªL¡±µ«¥¦­± «³�ªB¡-³¦·�­±�L§gÕ#ª�Ë
¯�µ« ¢¡±��¡±§�§ ¸ ¡®Ý�Æ÷���� ¢¡�ÐL¨º¡6­�¥¦£�£L¨±³V¥�»º�� «¡mµ° «¶� °­±§ ¸ ­®³Ô­±�L§
µ¢¥¦ª�¯Q½L¥¦¯Q§y¡s °ª�¾��� ¢»º�g¯Q¨®¥�¶�¶m¥u­± ¢»y¥¦µ�¯�§yª ¸ §y¨4 ¢¡4¨®§�µ¢¥u­®§ ¸ ­®³
ªL¥¦­±½�¨º¥¦µ�¯Q§�ª ¸ §y¨�ÆXßoµ¢¡±³�Ïu­®��§�¨±§l¡H½Lµ�­º¡*¶m¥]Ác¬u¥¦¨®Á+¥�»y»�³�¨ ¸  «ª�¯
­±³�­®��§c½L¡®¥¦¯Q§Ì³�·.­®��§+¡±§�µ«§y»�­±§ ¸ ªL¥¦­±½�¨º¥¦µ@¯Q§�ª ¸ §�¨�ª�³Q½�ªL¡� «ª
­±�L§d»�³�¨®£�½L¡dÜ¢·¼³�¨Ì§�É�¥�¶�£�µ«§¦ÏB¾4³�¨ ¸ ¡=µ« °ÃQ§��,
������d³�¨��������'�����
¶m¥]Á�ª�³�­�´Z§c¬�§y¨±Ám·¼¨±§�9Q½L§�ªV­� °ª�ª�§y¾o¡H¾� «¨®§Ì»�³�¨®£B³Q¨®¥VÝºÆ
ß^¡±§y»�³Qª ¸ Ï]¶�³�¨®§X¯�§yª�§�¨º¥¦µ�¥�£�£�¨®³Q¥Q»º�Ì ¢¡ ­®³À§�ÉV­®¨®¥Q»�­@·¼¨®³�¶

­±�L§q»�³�¨®£�½L¡�¥Èµ« ¢¡6­�³¦·-ª�³Q½�ªL¡m¡±§�µ«§y»�­±§ ¸ ³�ª�­®��§�´L¥�¡± ¢¡d³¦·
·¼¨®§K9V½�§�ªB»�Á¦ÏXª�½�¶d´B§y¨+³�·À»�³�ªV­®§�É�­®¡+¾� �­®�Ô¾��� ¢»º�Â­±�L§�ÁÄ»�³�Ë
³�»�»�½�¨�Ï4¥¦ª ¸ ¡H½�Í�ÉÔ£L¥¦­H­®§�¨®ªL¡�Ï4¥¦ª ¸ ­±³Èµ«¥�´B§yµ4­±��§y¶ ¾� °­±�
¯�§yª ¸ §y¨= «ª�·¼³Q¨±¶m¥¦­± «³�ª�´�Á ¸  ¢»�­± «³QªL¥¦¨®Ámµ«³�³�ÃVËj½L£@Æ-���L «¡Ì¥¦£�Ë
£�¨®³Q¥Q»º��¯Q½L¥¦¨º¥¦ªV­®§�§y¡4­®�L¥u­=­±��§d¡H§y§ ¸ ¡À½L¡±§ ¸ ¥�¨±§�¨®§�£L¨±§l¡H§yª�Ë
­®¥¦­± «¬�§�·¼³�¨d­®��§�¯� «¬�§yª^»�³Q¨±£L½L¡�Ï4¡H³�­±�L¥¦­�­±��§�´Z³�³¦­®¡H­±¨º¥¦£�Ë
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â

o

i

a

r#

#m##

# #

.92 .08

.84  .03  .12
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.75  .25  .00
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