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Vnb = argmaxvj∈V P (vj)
∏
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• doitasuna = sailkatzaile automatikoak zuzen etiketatutako NE
sailkatzaile automatikoak etiketatutako NE guztiak

• estaldura = sailkatzaile automatikoak zuzen etiketatutako NE
eskuz etiketatutako NE kopurua

• FB = (B2+1)∗Doitasuna∗Estaldura

(B2∗Doitasuna+Estaldura)
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F1 = 2 ∗ Doitasuna ∗ Estaldura
(Doitasuna + Estaldura)
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]=^ i!a`_ ^ 2(_!e ^ j���j tOl��Sv���f��SfV2�C J 9[tOl��Svo�	f��Sf 2�C��g��w�Sa9f�dke��1������� H � H � t *�dTb�f=d�fev � t *�dTb(f�d�fev � ^ �Ra���!��&%c�P���m{rWg��O�wUv�}�~	� {rW��TO��gv�}
]=^ i!a`_ ^ 2(_!e ^ ��� �[tOl��Sv � f��SfV2�D J ' tOl��Svo#	f��Sf 2�D��g�

� t *�dTb�f=d�fev � ^ �Ra���!�� %c�P�K�m�@pts<pr�Z}RZ�~	� �Opts<pt�U}RZoQ�pr� Ztv��UvTO�~	���GpeZtv �OvTOxs
]=^ i!a`_ ^ 2(_!e ^ ��� �LtOl��Sv ��_�f���f 2�E J #LtTl��Svo# _ f��SfV2�E,�g�

� t *�dTb�f=d�fev � ^ �Rac����# tOl��Svo#�4 f���f 2�E,�e�
� t *�dTb�f=d�fev �s!��&%c�P�K� m��U�g�Gp �IvN~	���Z�g�Gp ���Gv

]=^ i!a`_ ^ 2(_!e ^ h��`hLtOl��Sv�uf��SfV2�F J :LtOl��Svj' f��Sf 2�FV�g�
�Sa�f=dke t *�dTb(f�d�fev � t *�dTb(f�d�fev ��d�������a��/. � _��54����
hLtOl��Sv � f��SfV2�F J :LtOl��Svo#	f��Sf 2�F J hLtOl��Sv�uf��SfV2�F J
:LtOl��Svj' f��SfV2�FV�g��t�*�dTb�f�d9fev � t *�dTb�f=d�fev � ^ ��!��Ra�� %Y�P�K�m �@p	�@} ~	� �@p��Z}

]=^ i!a`_ ^ 2(_!e ^ _�c �w_ c tTl��Sv � c f��SfV2�G J +�� tOl��Sv *�� f���f 2�Gn�K�



� � �

m��Z�U}xs<uY�g�n�	~	���U�U} U:uY�D�n�
]=^ i�a _ ^ 2(_!e ^ _,8 �w_+8 tOl��Sv � 8 f��Sf 2 >�f < f J +N0 tOl��Sv *�0 fX�SfV2 >�f < f`���m p s��O�GpXWD}�~	� p U �O�GpXWD}
]=^ i�a _ ^ 2(_!e ^�h h�� h h tOl��Sv��.7 f��Sf 2 >�> J 3N:LtOl���v���$ f��SfV2�>�> J

3.hLtOl���v�� 7�fX�SfV2 >�>`�K� m��Z�GpD|��@} �<}�~	���U�Gp �tqU}t�<}
]=^ i�a _ ^ 2(_!e ^�h j�� h jLtOl��Sv�� f���f 2 >�@ J 3,��9 �8jn�LtOl��Svo� f���f 2 >�@��g�

t *�dTb(f�d�fev � t *�dTb(f�d�fev � ^ �Ba���!�� %c��� h j tOl��Sv j	f��Sf 2 >o@ J
3,�`j���9n� tOl��Sv�9uf��SfV2 >�@,�e� � t *�dTb(f�d�fev��d��(a��_������(.�� 4 � H � H �n�K�m��Z�U}xsI|rwUpD|4}�~	���U�U}rs �gpD|4}�Q�yG| �D�4�<}Zvg|rw ~	��yG|`�D�x�<}Zvxw

]=^ i�a _ ^ 2(_!e ^�h d � h d�tOl��Sv d f���f 2 >�A J 3,�[d�� �n� tOl��Sv�uf��SfV2 >�A��g��@e ��_���b�� ) ��+���2P� t�*�dTb�f�d9fev � ���m���Z\WZ}TWT�U}�~	����Zr|cWZ}TW��@}NQ�vts � pr�PW@vTOxs<pcW�~	� vts<ugpt�<|cW@vTO
]=^ i�a _ ^ 2(_!e ^ a9e � a e[tOl��Sv e.e f��Sf 2 > B J % e tOl���v ) e f��SfV2�> B J

% ) tOl���v )N) fX�SfV2 > B��e���Sa9f�dke�t *�dTb(f�d�fev � t *�d�b�f�d�fev �Sa�f�dke H a He[tTl��Sv e.euf��SfV2 > B J ) tOl��Sv ) euf���f 2 > B#�g�
�Sa�f�d�e`� t *�dTb(f�d�fev � t *�dTb(f�d�fevm��a�f�dke`� H a H ) tTl��Sv )N) f��SfV2 >oB��g�
�Sa�f�d�e�*[t *�dTb(f�d�fev � t *�dTb(f�d�fevm��a�f�dke�*P�K�moU:veZtvTOZvN~��oUPv{ZPZ OxsuQo} UPpD| �U}ZveZ }e�PO4�U}�~	��} UPpD|t�Z}RZPZ }g�nO4�U}

]=^ i�a _ ^ 2(_!e ^ a`_ � a _ tOl��Sv�ao� f��Sf 2 >oC J %�+LtOl���v�%o, f��SfV2�>oC,�e�
��a�_ h d�a�_Sd�_ h�^ t *=dTb�f�d�f{v � t�*�dTb�f�d9fevV�Sa�f�d�e H a H a _ tOl��Sv ��f���f 2 >�C J
% �-_���+=� tOl��Sv , f��SfV2 >�C,�e�5��a�f�dke�t *�d�b�f�d�fev � t *=dTb�f�d�f{vm�Sa�f�d�eT�K�m vr�T�D�g�Gv s@}�~	�~vx�T�D�e�Gv��@}NQ�Z}xs��P}Zvts@}�~�� �4} U �>}��U}

]=^ i�a _ ^ 2(_!e ^ 2�7Sdgd �e� ^ ��dn��bNbLtOl���vob f��SfV2 >�D J�s!����=� �sb���2P� �wb���2=� tOl��Sv 2 f��SfV2 >�D�g� H � H t *�d�b�f�d�fev � � ^ b e[tTl��Sv b ^ e f��SfV2�>oD J
!Nb e tTl��Sv 2 ^ e f��SfV2 >�D J !N2 ) tTl��Sv 2N! ) f��SfV2�>oD,�e�
H � H t *=dTb�f�d�f{v � �K�mo{Z�g�Gp �Ppt�GptsI|rwUv�}�~�� �Op��Ppr�Gpts �gv�}rQ/pr� Ztv��UvTO�~	���GpeZtv �@vTOxs

]=^ i�a _ ^ 2(_!e ^ c,��c tTl��Sv � fX�Sf 2 >oE J � tOl���vo6 f��SfV2 >jEn���mj|{ORZtv � }x�u~	�j|{ORZtvgu�}x�
]=^ i�a _ ^ 2(_!e ^ aY��� a tOl��Sv � f��SfV2 >�F J % tTl��Sv 8 fX�Sf 2 >oF �g��g�g�����(1�� ���-#��Lt *�dTb(f�d�fev �-�Sa�f�dke.l �%_��54��P�P����g�g�s�=a�_ h d�aX_Sd�_ h�^ l �����(1 � ���w#�� lo!PbPb�a`��4=_ba h d h�^ d�fP���5�Sa�f�d�e.lN%c�

t *�dTb(f�d�fevm��a�f�dke l�%c��� < t *�dTb�f=d�fevm�Sa9f�dke lN%Y�
t *�dTb(f�d�fev � t *�dTb(f�d�fev �-�Sa�f�dke.l�%�� H � H �P�K�
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 � 
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m�ye�Gv �eODvgptsu~	��ye�Gv �eO��<pts~u�}Zvts@}jynyPy ~���y�� y prw
]=^ i!a`_ ^ 2(_!e ^ �T��� �[tOl��Sv � f��SfV2 >�G J ' tOl��Sv 8 f��SfV2�>oG,�e�

H � H t�*�dTb�f�d9fev � �K�m�T���eOTW�Z } � v�}�~	��� ���eOTW�Z }Zugv�}
m��:|rw@vxwe�@vgpts pt�g�Gp �Op{Z }����Dp �Pvts<vg|rw@pts�;
]=^ i!a`_ ^ 2(_!e ^ a�_ � aja tTl��Sv�a�a�_ f��SfV2�@N@ J %�. tOl��Sv�%�.;+ f��SfV2�@�@��g���j��Bd���9,���,�������P� t *�dTb(f�d�fev � t *�d�b�f�d�fev H � H H a H

a a tOl��Sv�a;_ f��Sf 2�@�@��g� � t *�d�b�f�d�fev H � H �K�m/�r�gs@�g}4w@vTO�~	�/�r�gsU�g}��gvTOrs Q u4}RZ ��OZvN~�� u�}�Z	�TOxs
]=^ i!a`_ ^ 2(_!e ^Th _ � h _ tTl��Sv ] auf��SfV2�@NA J 3;4 tOl��Sv  . f��SfV2�@NA �e���d ���P� t�*�dTb�f�d9fev � t�*�dTb�f�d9fev H � H �K�m�qSO URORZ Ot�<}U|`� ~	��qSO URORZ Ot�<}g�PO
]=^ i!a`_ ^ 2(_!e ^ aXd�� ajd tTl��Sv� ^ f��SfV2�@�B J % � tOl��Sv�'�! f��SfV2�@�B��g���d ���P� t�*�dTb�f�d9fev � t�*�dTb�f�d9fev H � H �K�m Ztpts��eOe}Zv�}�~	� Ztpts4�eOg} �@p
]=^ i!a`_ ^ 2(_!e ^n] d ] � h d h�^ tOl��Sv ] d ] f��SfV2�@�C J

3!�N3�! tTl��Sv  ��N fX�SfV2�@�C,�e� � t *�dTb(f�d�fev H � H �K�m��gs<vgugpt�<|cW@vD|x}U|ep�~	�;�es<v � pr�PW@v��g}g�
]=^ i!a`_ ^ 2(_!e ^n] _ � ] _ tOl��Sv h a	fX�Sf 2�@�D J  ;4 tOl��Sv 3�.uf���f 2�@NDV�g�� � ��*P� t�*�dTb�f�d9fev � a � %Y�Lt *=dTb�f�d�f{v � ^ ��!=� t *�d�b�f�d�fev �w_���+=�

t *�d�b�f�d�fev � t *=dTb�f�d�f{v H � H ���m����D�g�Gpg|evx��vgp��Zv �J|�Oxs��eOe} pgu�}U|tw@vD|4} p �eOxs ugprqU}x���X� 	m pXWG|4}Zu{Ztpxw@v\U:pts@�X��~	�~pXWG|4}DueZtp �gv UPvgptsI|XO
m�peOZugpx���gsI|rw@pg|4}4�U}��=O �I�SO � OTWD}U|`�I|4}4��O�pt�g�Gp �Op{Z }��
]=^ i!a`_ ^ !PbPb=aY��4=_ba h d h�^ d9f � %���6���:�� ) ���,�� ���*P�K�
]=^ i!a`_ ^ !PbPb=aY�ed h d�bPb�d�f �s!PbPb=aY��4=_ba h d h�^ d9f=�niK�
]=^ i!a`_ ^ 2(_!e ^P^ bPb�a`�,�(!nbPb�aY�ed h dTbPb�d9f tOl��Sv HPHPH f��Sf 2�@�E��g�

H � H � f H f �s*�a`_�_ d3f�_!end�f=�ni H � H
H a H f���f 2�@NEuf H f �s*�a`_�_ d3f�_!end�f=�ni tOl��SvNf��SfV2 @�E,�e� �LH � H ���m�y
	 } ~	��y

]=^ i!a`_ ^ 2(_!e ^ �baXd � a�d[tOl���vjduf��SfV2�@NF,�g� � t *=dTb�f�d�f{v � H � H �
% � tOl��Sv/� f���f 2�@NFV�g�5, t *=dTb�f�d�f{v � t *=dTb�f�d�f{v H � H ���m�|U�GpD|4}Dvts<v�}�~���|Z�GpD|4}��Gv�}�~	�o|U�GpD|x}��@}



� � �

]=^ i�a _ ^ 2(_!e ^ aPdPd��/aNd[tOl��Sv�duf��Sf 2�@�G J .�� tTl��Sv/��f���f 2�@�G,�g�
� t�*�dTb�f�d9fev H � H ���m�lT�<ux�Z}4���>}U|evx�=Og}�~���ln�Gu ��}4� �P}U|ev �TOSQ 
I}Z|�ORZtvx�=Og}�~	����}U|�O�Ztv ��}

]=^ i�a _ ^ 2(_!e ^ aPdPa��/aNd[tOl��Sv�auf��Sf 2�Auf < f J .�� tOl��Svj. f��SfV2�A	f < f �g�
� t�*�dTb�f�d9fev H � H ��� mj|<}Z|evx�Z}xsSOg}�~	��� }U|ev���}xsrO

]=^ i�a _ ^ 2(_!e ^ aXaPa��Ma�a[tOl��Sv�auf��Sf 2�Au> J %�.[tTl��Svj.	f���f 2�Au> �g�
� t�*�dTb�f�d9fev H � H ��� m��@�=O4�U�ZvTO�~���� �Y�<pr�U�nO

]=^ i�a _ ^ 2(_!e ^ d(j(f ^ _�f�� d fLtOl��Sv d�f��SfV2�AN@ J �N� tOl��Sv�uf��SfV2�AN@��g�
�Sa�f�d�e t�*�dTb�f�d9fev � t *�dTb�f=d�fev H � H H a H fLtOl��Sv d�f��SfV2 A�@ J
� tTl��Sv�	fX�Sf 2�A�@,�g� � t *�dTb�f=d�fev H � H �K�mj|G}4qU} UO}4��~	� |<}xqU} UO}TW{Q%{KZtvXWUpTOg}�� ~��o{KZ vXW@pTOTW

mo{Z�g�Gp �Op{Z }�����Ors�� OTWZ}Z|`�Zw�| �U}xs�WZ�c�Z�G|�O4�@p�} W=O4�<|rw@p s ;
m �Op �Pvts<vg|`�I|4}��=O�pr�g�@p �OpeZ }+���ZwG|ev4}���O4�U�Zp s@}!p �eO��Uv�}xs ugv{Zr|rw@pts~�DvD|`�<ptsm pt�g�Gp �Op{Z } p��PO |t�U}rs�WZ�X�Z�@|�O4�Gp�} ;
]=^ i�a _ ^ 3Pb�d�_�d ] _kf h aTb ^ d �s a ^ b ^ dkaXd _ H a H �(_kf�d ^ b=d�f�aPa H a H  a�8 h a�_���aPd9f

H a H 2(_ge ^ f H a H 2�_!e ^ j H a H 2�_!e ^ � H a H 2(_!e ^ � H a H 2(_!e ^ h H a H
2(_!e ^ _�c H a H 2(_ge ^ _,8 H a H 2(_!e ^Th h H a H 2(_!e ^Th j H a H 2�_!e ^Th d H a H
2(_!e ^ a9e H a H 2(_ge ^ a`_ H a H 2(_!e ^ 2�7Sdgd H a H 2(_!e ^ c H a H 2(_!e ^ aY� H a H
2(_!e ^ �T� H a H 2(_ge ^Th _ H a H 2(_!e ^ acd H a H 2(_!e ^n] d ] H a H 2(_!e ^T] _ H a H
2(_!e ^n^ bPb�aY� H a H 2(_!e ^ aXd H a H 2�_!e ^ aPdnd H a H 2(_ge ^ aPdPa H a H 2(_!e ^ aXaPa
H a H 2(_ge ^ d(j(f ^ _kf H a H 2(_!e ^ a�_��K�

m z �U}xs�WZ�c�Z�G|�O4�@p�} �I�SOt�U�U} UPpD|4}U|�vx� pt�U}ZugveZt|rw@px��Oz�<}4�U}Dv�}xs ugprq@vtsm u4}��Z}4�g�@vx���Z}4�x�<}U|`� ugptqU}4� vxwZ}U|�px��O�}RZ �Zpr�U}xs<|rw@vxwg�=Og}/�D}RZ �T�xZ }U|rw@pts ;
]=^ i�a _ ^ �ge ]=^ b�d�_ h j!a3j(f�aPd �s3Pb=d�_ d ] _�f h aTb ^ dn� H aR�
m����Slezt�Gp s �JveZ }xso�{O4�U�Zp!|t�U}rs�WZ�X�Z�@|�O4�Gp�}m � �D�g�U}U|YW�qSOxs<pD|x}xs~�g}�ugpts<pg|4}xs |t�U}rs�WZ�X�Z�@|�O4�Gp�} W�O4�G|rw@pts~�Zp s��es<p�}�� ;
b ^ d ] b ^ � ^ h��ge ]P^ b�d�_ h j�a3j(f�and��
m�l�O4�<|`� ugpr�e�Gv�pD|4} �JveZ }rso�eO4�U�Zpg|4}��g}t�eODpts |t�U}xs=WZ�X�Z�G|XO4�Gp�}��PvD|��U}U|ep �Ovm u4}U|ep�}xso�{O4�U�Zp�}X�D�e�Gpr�U}xs<|rw@p�}xs!pr�U}DugveZ �<}x�g�GvovrwZ}U|epx�=O 	m��IvD|��@}U|�p �Ov qSOx�g�Gpx� �eOx�U�ZpD|rwUpts��X�<p s7| �U}xs�WZ�c�Z�G|�O4�@p�}} � Ztvx�Z}Z|rw@p�}��{Qm!wUprqU}�wG| �I|4}���O�O4�U�Zp s@}xs pr�g�@p �OpeZ }+���ZwG|evepts~} � Ztvr�Z}�w@vTOe}�vts�� Ztvx�Z}U|tw@pts!�c� ;
d�dT� ^ d h dU�3f ^ _ d�l ��d(j h l3i=a�_Sa�ena � aOf�and�f�l �edXb�f ^ f�a _blYdke ]=^ b=d�_ h j�a&j�f=aPd H i!d h �
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