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l�e j b l�m	e2l�p i q n�e j mAe2l r�q j e i�g�i b j q � b �Y� b�b j p b m r�q j�k76 m q�� e i l�e q g?i e ��k n qcr�q i bA� r�q� b � b m k�j�k te2l te g p k n qs� bA@ q>� b j y�� � ' � � � � j n�tq j � j b g�� b � b � b i �Y� b g?� b � b j b i n � �j"��j m b g p k � r b q g b �Y� b �l q j � q i�k q m k e2l b j b l F�}��CB q�� e �Y� b F�} W F b jS� l q b j p k n q m k te2l � br�q g�i e2� q � k r k ��q ��D y R } � � b g b i p b l b l�m k q ��
���������� q~r�q m r�q j b R } � b j p tq m r�q i e �Y� b j"k � k m ! qm r�q j b�b jhi b � � m k ��q � � q i"k q m k e2l b j q�r b q p�e i�k q j � b F~} b l r�q j n � b j p i q j q m r�q j"k76 m q i g�� b � b l��q i r � � q i q b j p k n q m k e2l b j b i�i te2l b q j b l r�q m r�q j�k76 m q m k te2l �Z e�l r e ��k7j p"e b l b j p q j b mAm k te�l �Y� b i b n�e j � b T q i m	e2l j p q l�m k qd� b r�q k n g e i p q l�m k qo� bj b r b mAm k e�l q i m	e i"i b mAp q n b l�p b b r p k7g e � b b p k���� b p q j g q i q�r e j g q p i e2l b j � b b l�p i b l q n k b lYp"e �E j t- n k�j n�e�� j b ! q ��k�j p"e �Y� b m	e2l � b p b i n k l q���q j b p k��Y� b p q j b ��k�j p b � l q i b r�q m k te2l b lYp i b r e j� k�j m i"k n k l q l�p b j � b �Nk�j"! b i �(r e j $�+ Z j - j b i tq�� k m ! q i b r�q m k te2l r�q �Y� b q g?i e � b m ! q i b noe jb l b r g�i te ��k n�e m q g t- p � r e g q i q k l�p i e � � m k7i r�q i b � �Y� b � q noe j q g�i e g e2l b i m	e2n�e � l qn b T e i q�q0r e j $,+ Z j b l � b p b i n k l q���q j m	e2l � k m k e2l b j b � p i b n q j �
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\ q i b � �Y� b � q noe j q g�i b j b l�p q i b l b j p q j b mAm k te2l b j b l r t- l b q j �2b l b i q r b j � l q�r � e i"k p�n�el�e r k l b q�r j"�?g b i ��k�j q�� e � b�b � p i q mAm k te�l � b m q i q mAp b i t- j p k m q j - � b q ! t- g q i p b j"� q m i te2l k noe "E lhtq�r k�j�k�j B k7j m i�k n k l q lYp b l�e�\ k l b q�r y E B l�\ � �\ q i b � E B l�\ ! q j"k � ecmAe2l j p i"�?k ��q m	e2n�� k l q l � e r e j mAe2l�e�m k n k b l�p�e j�g?i b ��k e j � b r$�+ Z ��� b r � k�j m i�k n k l q l�p b r k l b q rP� b �Pk7j"! b i - q n���e j n)tb p�e � e j�! q l j�k � e g�i b j b l�p q�� e jb l � b p q�r7r b�b l r e j m q g t- p � r e j q l�p b i�k e i b j � \ q m	e�n5� k l q m k te2l � b r e j � e j n)tb p�e � e j � b�b �Y�p i q m	m k te2l � b m q i q mAp b i t- j p k m q j�j b i b q�r k�! q b l � q j b q�r�q �:t��j �Y� b ��qc� b j e r � m k e2l b j q�r e jg�i e2� r b n q j �Y� b m q���q n)tb p�e � edp k b l b g e iSj b g q i q�� e � j"k l b n5� q i � e�� q�r " �?j"k e�l q i r e j�j be2�?p k b l b l i b j�� r p q�� e j �Y� b j���g b i q l r�q j b ��g b m&p q p k�� q j_k l � k���k � � q�r b j � b m q���q n)tb p�e � eq k�j r�q�� e �\ q � i q l r k n k p q m k te2l � b rP� k�j m i"k n k l q l�p b � b �Pk7j"! b i�j b � b � b q �Y� b0b jSj te r e b " b mAp k�� em � q l � e j b n q l k�g�� r�q l g�i e2� r b n q j m	e2l i b j e r � m k te2l r k l b q�r �P� k b l)m	e�noe � k7j m i�k n k l q lYp br k l b q�r e�� k b l�m	e�noe ! b i"i q n k b l�p q g q i q�r�q b � p i q mAm k te2l � b m q i q m&p b i t- j p k m q j � $ e i b r mAe2l �p i q i"k e?��m	e2l b r $,+ Z j b e2�?p k b l b l � � b l�e j:i b j�� r p q�� e j b l g�i e2� r b n q j � b i b j e r � m k te2l$l�er k l b q�r - g b i e�m	e�noe ��q ! b n�e jhk l � k m q � e�p q n5� k tb l j b g�� b � b k l !�k � k�i j"�$g e�p b l�m k q b l�m q �j e j mAe2n�e r e j j b �l q�r�q�� e j � b � b j"k � � q�r7��q�� b l b r p q n q �l�e � b r�q j m r�q j b j b l g�i e2� r b n q j � b� k�j m i"k n k l q m k te2lO� � e2l � b m	e2n�e ��q ! b n�e j ��k7j p"e b l r�q j b mAm k te2l � � 1 � r�q b r b m	m k te2l�m	e i�i b mAp q� b r�q b p k��Y� b p q i b g?i b j b l�p q p k�� q0� b r�q j m r�q j b j b j � l " q mAp"e i q m	e2l j"k � b i q i �� p i q " � b lYp b � b � k�6 m � r p q � b j b l r�q m	e2l j p i�� m	m k te2l � b $,+ Z j�i q�� k m q b l ��� b g q p i e �l b j m	e�l j�k n k r�q i b j m q i q mAp b i t- j p k m q j�g�� b � b l g b i p b l b m b i q m r�q j b j � k7j p k l�p q j � r e �Y� b j bp i q � � m b~b l � l � q�r e i q r p�e b l r�q n b � k ��q0� b r�q g�i e2� q � k r k ��q ��� b�b i�i e i � b @ qf� b j � Z e2lb j p q j m q i q m&p b i t- j p k m q j � b j � k�" t- m k r mAe2l j p i"�?k�i � k�j m i"k n k l q l�p b j#�Y� b g q i p k b l � e � b r e j q p i"k �� � p�e j e i�k � k l q�r b j � b r e j g q p i e2l b j g�� b ��q l i b j e r � b i b 6 m k b lYp b n b l�p b~b r g�i e2� r b n q ��� l qg e j�k � r b j e r � m k te2l � �Y��k�! tq j r�q n tq j e�� ��k q j b i t- q n q l k7g�� r�q i r�q j m q i q m&p b i t- j p k m q j � b r e jg q p i e2l b j � b l�p i e � b � l g�i b g�i e�m b j q n k b l�p�edm	e�l b r 6 l � b k l�p b lYp q i � k7j n k l ��k�i r�q ! e2l q� b j e r�q g q n k b lYp"e b l�p i b m r�q j b j b l b r l � b � e b j�g q m k e � b�b j p q�� e j �\ q m	e�n5� k l q m k te2l � b r�q j � e j e2� j p tq m � r e j q lYp b i�k e i b j �	m r�q j b j n � �:� b j"k � � q�r b j � n b ! m r�q� b g q p i e�l b j b l g�i e2� r b n q j~i b q�r b j � b l g q i p k m � r�q i r�qd� b p b m	m k te2l � b " i q � � bob l e g b i q �m k e�l b j�i b q�r k�! q���q j m	e2l]p q i T b p q j � b m i tb � k p�e?� b j r e ��� b r7r b � e q r � i"��g e � b k l � b j p k � q �m k te�l � b r 5 l j p k p � p"e � b 5 l �2b l k b i t- q�� b r Z e�l�e�m k n k b lYp"e y 5 5 Z �~< B e i"i e�l j e i e b p q�r � � 'f=2= � @ �< V q lYp q Z i�� ! � B e i�i e2l j e i e?� '>=2= 6 @ q g r�q lYp b q i � l q l � b � q i b � b l r�q �Y� b g e i � l r�q�� e��l�e b �?k7j p k b i qor�q�� b g b l � b l�m k qv� b r�q b r b m	m k te2l$mAe i"i b m&p qv� b � l q b p k��Y� b p q n � b j p i q�r - g e ie�p i e r�q�� e r�q b ��k�j p b l?m k q�� b m r�q j b j l�e b �Y��k r k � i q���q j � b T q i q�� b j b i�� l g�i e2� r b n q�� b� k�" t- m k r j���g b i q m k te�l � g e i t� r p k n�e r�q i b � " � b i q m q g q ! � b � k�j m i�k n k l q i � � b � l q " e i n q��k q � r b � r�q ! e2l q mAe2l � k mAp k�� q�� b " i e2l�p b i q b lYp i b m r�q j b j � E n�e � e � b�b T b n g r e � j"k � ��k b l � em	e2l b r g�i e�� r b n q�� b � b p b mAm k te�l � b " i q � � b � r e�m q�r k�! q i mAe2l � lon q i �2b l � b b i�i e i g b �Y� b �l�er�q j"� p k r�� k�j"k n k r k p � � �Y� b g?� b � bSb �?k7j p k�i b l�p i b e g b i q m k e2l b j r bA� q�r b j b k r b	� q�r b j �\ q�q i �Y��k p b mAp ��i q�� b r�q i b � E B l�\ b j j�k n k r�q i q:r�q � b � l $,+ Z � V b p i q p q � b � l q i b �n � r p k m q g q m	e2l q�r n b l�e j p i b j m q g q j � k�j p i�k � ��k ��q j � b r�q n k7j n q " e i n q �Y� b � l $,+ Z �\ q 6 � �?i q y�* � '��:i b g�i b j b l�p q � l b j �Y� b n q j b l�m k r�r e � b � l q i b � E B l�\ m	e�l � l q t� l k m q
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Red ADnL

D ==> Dimension de los atributos

M ==> Numero de unidades ocultas

P ==> Numero de unidades en la capa  de salida

f(·) ==> Funcion de activacion en la capa oculta

X ==> Atributos de entrada

a ==> Actividad de la neurona

W ==> Pesos Sipnaticos

o ==>  Salida de la unidad oculta

y ==> Salida de la red
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� m	e2l r e I � b�b r m	e j p b � b r�q k l J b i�j"k te�l � b r�q n q p i�k 3 l�e b j p q l k n g e i p q l�p b g q i qb r mOte2n g?� p�e ^ l q r � b j p�e b j � y F � H � � � � y � � � �V � � l � l]n(t- l k noe � r e2� q r r�q n q p i�k 3 � b r b b j�j"k q l�e b j � b ^ l k ��q j"k b n g�i b g e j"k p kUJ q �r � bA� e b j�g e j"k � r b q�� n k p k�i I � b m b i m q � b r n$t- l k n�e b r b b j"j�k q l?e b j�� l q n q p i"k 3j"k n)tb p i"k m q�� b ^ l k ��q g e j"k p kUJ q � g b i e j"k j b � k b i q b r m q j e � b p b l b i � l q n q p i"k 3�I � bl�e b j g e j"k p kKJ q � l�e j�k l � k m q I � b bHG k7j p b l � k�i b m	m k e2l b j � b m ��i�J q p ��i q l bA� q p kKJ q p q�r b jm	e2n�e�n tq G k n�e j e g�� l�p"e j � b j"k r�r�qS� b l b j p�e j m q j e j l�e b jhg e j"k � r b � q i q l�p k 3 q i r�qi b � � m	m k te2l � b r b i"i e i b l(m q���q k p b i q m k te2l � E � b n tq jZb q>� I � b p b l b i b l(m � b l�p q I � bb r n)tb p�e � e � b � q ��j�j � � b ^ p"e2l � p k r k 3 q � l q�q g�i e G k n q m k te�l � b r b b j�j"k q l�e�� I � b q�r ej"� n�e ��q � l q n q p i"k 3 j b n k � b ^ l k ��q g e j"k p kUJ q ���� � r n)tb p"e � e � b � q �?j"j � � b ^ p"e2l j te r e b j q g r k m q � r b b l d � l�m k e2l b j � b b i"i e i m � q�� i tq p k��m	e �
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l$n)tb p"e � e i tq g�k � e � b q g�i b l � k 3 q T b~b j b r.� b j m b l j e g e i � i q�� k b l�p b mAe2l T�� � q � e � � lb j p b n)tb p�e � e j b � �?j m q l j�� m b j"kKJ q j r t- l b q j � b � b j m b l j eo� q j tq l � e j bSb l � k7i b mAm k e2l b j mAe2l �T�� � q���q j � e � k m b e � b e�p i e�noe � e � k�i b mAm k e�l b jhg b i"g b l � k m � r�q i b j � � b l�p i e � b r b j"g q m k e � bg q i tq n b p i e j �1 q i p k b l � e � b � l q0� k�i b m	m k te2l � b � b j m b l j e k l k m k q r l�e j n�e J b n�e j b l b j p q0� k�i b m	m k te2lb q j p q I � b j b q�r m q l 3 q b r n(t- l k noe r e�m q�r � � l b j p b g�� l�p"e j b b q�r�r�q~r�q j b	� � l ��q0� k�i b m	m k te2lI � b p k b l b r�q g q i p k m � r�q i"k ��q��0� b j b i mAe2l T�� � q���q i b j"g b m&p�e q�r�q g�i"k n b i q � r e I � b g b i n k p bI � b(b r � b j m b l j e q�r e r�q i � e � bdb j p q l � b J qc� k7i b mAm k te2l)l�e � b p b i"k e i q�r�q mAe2l�p i�k � � m k te2lb d b mAp � q���q g e i b r g q j e q l�p b i"k e i � � j p�e j g q j e j b j p tq l k r ��j p i q�� e j b l r�q ^ � �?i q y ��� � � �V k p�e2n q n�e j . ��� mAe2noe r�q�� k�i b m	m k te2l � b r�q r t- l b q � b � b j m b l j e b l b r g q j e���� r�qj"k � ��k b l�p b � k�i b m	m k te2l . ���	� ; � p k b l b r�q g�i e g�k b ��q�� � b l�e b j p i e g b q i r�q n k l k n k 3 q m k te�li b q�r k 3 q���q�q0r e r�q i � e � b r�q5� k7i b mAm k te2l q l�p b i�k e i � � e2l � b j b p k b l b�I � by � ? y ���	� ; �"� Q . � � F ` e y ��� V �\ q j"k � ��k b lYp b � k7i b m	m k te2l . ���	� ; j b�b r k ��b � bEd e i n q I � b r�q m	e�n g e2l b lYp b g q i q i b r�q�� b rm q n�� k e b l b r � i q�� k b l�p b m	e2l r�q l � b J q�� k�i b mAm k te�l � ? y ���	� ; � � . ���	� ; �:i b j"g b m&p�e qr�q�� k�i b m	m k te2l q l�p b i�k e i . � � g b i n q l b m b k l q�r p b i q � r b e�� � k m b e � b e�p i e~noe � e�� b r m q n�� k eb l b r � i q�� k b l�p b � b � b j b i�g b i�g b l � k m � r�q i q . ��� "y � ? y � �	� ; � � . ���	� ; �"� Q . ��� F ` e� G g q l � k b l � e r�q b m � q m k te2l q l�p b i"k e i q g�i�k n b i e i � b l i b j"g b mAp"e � b � �v��q�� e I � b j b	� t� lr�q b m � q m k te2l y �?� V � b r p�tb i n k l�e � b e i � b l�m b i e b j l � r e�� j b e2�?p k b l b g?� b j I � b. � Q�	� ; � . ��� F ` \ y ����� �� e2l � b � b j r�q n q p i"k 3 � b r b b j"j"k q l�e b J q r � q���q b l b r g�� lYp"e ���	� ; � 1 q i b j � b � k7i b mAm k e2l b j� b � b j m b l j e I � b e2� b � b m b l r�q b m � q m k te2l q l�p b i"k e i.j b � k m b]I � b j e2l � � � � � 
 � � ��� � ��� 
 �  ��� �V k b r b b j"j"k q l�e b j g?i e g e i m k e2l q�r�q~r�q n q p i"k 3 k � b lYp k ��q � � b l�p�e�l�m b j p q�r b j � k7i b mAm k e2l b j j e�le i p"e � e2l q�r b j b l b r b j�g q m k e � b g q i tq n b p i e j � � l m � q r I ��k b i m q j e?� j"k b r b b j"j"k q l�e b j � l qn q p i"k 3 � b ^ l k ��q g e j"k p kUJ q � r e j � e j J b mAp"e i b j j b i tq l r k l b q r n b l�p b k l � b g b l � k b l�p b j �\ qd� k�i b mAm k te�l � b � b j m b l j e b l � l q l � b J q k p b i q m k te�l J�k b l b ��q���q g e i r�q_� k�i b m	m k te2l� b r � i q�� k b l�p b0b l b r g�� lYp"e q mAp � q�r n�tq j�� l q mAe2n g e2l b l�p b g�i e�m b � b lYp b � b r�q�q lYp b i�k e i� k�i b mAm k te�l � b � b j m b l j e

. ���	� ; F > � ? y ���	� ; � ��� � . ��� e y ��� � �� r J b mAp�e i ���	� ; � b r�q bHG g�i b j"k te2l y �?� � � j b e2�?p k b l b g e i n k l k n k 3 q m k te2l b l r t- l b q~q�r er�q i � e � b r�q�� k7i b m	m k te2l � b . ��� � b j p"e b j���	� ; F ��� � � � . ���
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 k � ��i q �?� � " + k l k n k 3 q m k te2l b l r t- l b q mAe2l k l�p b i�g e r�q m k te2l g q i q � te r k m q �� e2l � bSb r g q i tq n b p i e � � � b � b m � n g r k7i// � � ? y � � � � � . ��� � F ` e� l?m	e2l�p i q i ���	� ; � b j b n5�Ge�m q b l � l g�i e2� r b n q�� b n k l k n k 3 q m k te2l � l k � k n b l j�k e2l q�rY� e2l �� bob r g q i tq n b p i e q � ��j m q i b j b r d q m&p�e i � � � r g�i e�m b j e � b n k l k n k 3 q m k te2l b l r t- l b q j bi b q r k 3 q b l � e j b p q g q j � \ q g?i"k n b i q b j q m	e p q i b r n(t- l k n�e b l r�q(� k�i b m	m k te2l . ��� m	e2lp i b j0g�� l�p�e j /������ � � � b n�e � e I � b j b m � n g r�q r�q j mAe2l � k m k e�l b j ? y / � � ? y�� � �? y � � � ? y�� � �Np q�r m	e2n�e j b k l � k m q b l r�q ^ � ��i q y ��� � � � \ q d � l�m k te2l � b_b i"i e i ? m	e�noe� l q d � l�m k te2l � b r�q5� k�j p q l�m k q � q�r e r�q i � e � b r�q5� k7i b mAm k te2l . ��� b j p�tq i b g?i b j b l�p q ��q b lr�q ^ � ��i q y ��� � � m	e2n�e � l q�r t- l b q m	e2l�p k l � q � Z e2n�e ? y �G� b j�� l q d � l�m k te2lcmAe2l�p k l � q � r�qb r b m	m k te2l � b r e j p i b j g�� l�p"e j q l�p b i"k e i b j l�e j q j b	� ��i q I � b�b l b r k l�p b iCJ q�r e y /<\ � � bHG k7j p b� l J q�r e i n(t- l k noe �\ q j b	� � l ��q b p q g q b j b l�m	e2l�p i q i b r n(t- l k n�e b l j t- � B q�� e I � b r�q d � l�m k te2l � b~b i�i e ib j m	e2l�p k l � q�� j"� q J b b j g e j�k � r b i b q�r k 3 q i b j p q � t��j I � b ��q g e i k l�p b i"g e r�q m k te�l g q i q �hte r k m q �b j � b m k7i j b k l�p b lYp q5q T���j p q i � l g e r k l�e2n k e � b e i � b l � e j � b J q�r � q�� e b l r e j p i b j g�� l�p�e jq l�p b i�k e i b j � qdr�q d � l�m k te2l � b0b i�i e i ? y ��� � j b p�e2n q b r n(t- l k noe � b r�q g q i tq ��e r�q m	e�noer�q_q g�i e G k n q m k te�l q�r n(t- l k noe � b ? y �G� � \ q ^ � ��i q y �?� � � p q n5� k tb l i b g�i b j b l�p q$r�q k l�p b i �g e r�q m k te2l g q i q �hte r k m q � b r l � b J e g�� l�p"e b j p tq i b g�i b j b lYp q�� e g e i�� � m	e i"i b j"g e2l � b q$r�qg e j�k m k te2l � b r n$t- l k n�e � b r�q g q i tq ��e r�q I � b g q j q g e i r e j g�� l�p�e j / � � � � � i b g?i b j b l�p q ��qg e i r�q�r t- l b q g�� l�p b q���q � � r g�i e�m b j e j b i b g�k p b q T���j p q l � eve�p i q g q i tq �Ge r�q I � b g q j q g e ib r l � b J e g?� l�p�e � g e i r e j � e j0g�� l�p"e j � b n b l�e i b i"i e i � b r�q b p q g qsq l�p b i"k e i � � j p bg�i e�m b j e k p b i q p kUJ e j b i b g�k p b b q j p q�r�q m	e2l J b i ��b l�m k q5q�r n(t- l k n�e���e2��p b l k tb l � e j b�b r d q m&p�e i
� � ��j m q�� e �� r m	e b ^ m k b l�p b � � � b r�q bHG g�i b j"k te2l y ��� � � j b e2�?p k b l b k n g e2l k b l � e r�q m	e2l � k m k te2l � bm	e2l T�� � q m k te2lO� bHG g�i b j�k te2l y ��� � � � I � b q j bA� ��i q I � b r�qS� k7i b mAm k te2l � b � b j m b l j e b l r�q k p b i q �
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m k te2l � �2� l�e b j p i e g b q r e j m q n5� k e j b d b mAp � q�� e jNg e i r�q�q l�p b i"k e i k p b i q m k te�l � � g e i.k l � � m �m k te2l g e i p"e ��q j r�q j q l�p b i"k e i b j q tb j p q ��m � n g r k tb l � e j b j te r e g q i q d � l�m k e2l b j m � q � i tq p k m q j �� G k7j p b lcp i b j�g e j�k � k r k ��q�� b j � b0b r b	� k7i b r mAe b ^ m k b l�p b � � � p"e ��q j b r�r�q j:j e�l b I �?kKJ q�r b l�p b jj"k r�q d � l�m k te2l � bSb i"i e i b j m � q�� i tq p k m q "� � \ q g?i"k n b i q d te i n � r�q b j r�q bHG g�i b j"k te2l � b � b j p b l b j � V p k b d b r

� � F y � ? y ���	� ; �"� Q y � ? y ���	� ; � > � ? y ��� ���y . ��� � Q y � ? y ���	� ; � > � ? y ��� �"�� � \ q j�k � �?k b l�p b�b j r�q d te i n � r�q~� b 
 r b p�m b b i � � b	b J b j
� � F y � ? y ���	� ; ��� Q � ? y ���	� ; �y � ? y ��� ��� Q � ? y ��� �V � 1 e i t� r p k noe r�q d te i n � r�q5� b 1 e r�q�� � � k � k b i b

� � F y � ? y ���	� ; �"� Q y � ? y ���	� ; � > � ? y ��� ���y � ? y ��� ��� Q � ? y ��� �\ q j p i b j b G g�i b j"k e�l b j q l�p b i�k e i b jdj e�l b I �?kKJ q�r b l�p b j m � q l � e r�q j d � l?m k e�l b j � bsb i�i e iq n k l k n k 3 q ioj e2l m � q � i tq p k m q j � b j � b m k�i � j"� b G g?i b j�k te2l q�r ��b � i q k m q b j � b r�q d e i n q% y�� � F / ��� Q � ��� Q � � � � e2l � b � � � j e2l � l J b m&p�e i � � l q n q p i"k 3 m � q�� i q���q �i b j"g b mAp kKJ q n b l�p b � � l b j p b m q j e j bv� q i q lYp k 3 q I � b�b r � i q�� k b l�p b m	e�l T�� � q�� e m	e2l J b i ��bq�r n(t- l k noe � < b l)p q l�p q j�k p b i q m k e2l b j m	e�noe b r l:t� n b i e � b g b j e j � � � e J q n�e j q� b n�e j p i q i r e?� g b i e r�q b I ��kUJ q r b l?m k q b l�p i b r�q j p i b j b G g?i b j�k e2l b j�j b � b � b q:r�q jj"k � ��k b l�p b jg�i e g�k b ��q�� b j "
5 � � r � i q�� k b l�p b�b l b r g q j e � b j e i p�e � e�l q�r q p�e ��q j r�q j � k�i b m	m k e2l b j � b � b j m b l j eq l�p b i"k e i b j y . � D � Q � ? y ��� � F ` � � � � ��� e
5 5 � � r � i q � k b lYp bSb l b r g q j e � b j e i p�e � e�l q�rOq p"e � e j r e j � i q�� k b l�p b j q l�p b i"k e i b jy � ? y � D �"� Q � ? y ��� � F ` � � � � ��� e
V k r�q j d � l�m k e2l b j q n k l k n k 3 q i l�e j e2l q r �2b � i q k m q n b l�p b m � q�� i tq p k m q j � r e j!J q�r e i b j� b r�q j p i b j b G g�i b j"k e�l b j � b � � � kK^ b i b l b l�p i b j t- � � b r�q j p i b j bHG g�i b j"k e2l b j r�q n tq jSi e �� ��j p q b j r�q t� r p k n q � \ q b G g r k m q m k te2l i b m q b�b l r�q j"k p � q m k te�l b l r�q I � b�b r q�r � e i"k p�n�eb j p tq i b q�r k 3 q l � e g b I � b �l�e j5g�i e � i b j e j ��r e j�j"� m b j�kKJ e j � i q � k b lYp b j~j e2l j�k n k r�q i b j � m	e�lr�q d te i n � r�q5� b 1 e r�q�� � � k � k b i b j b e2��p k b l bSb r J q�r e i � b � � n tq jhg b I � b �l�e �_r�q � t�?j I � b ��q� b r�q j�k � �?k b l�p b � k�i b mAm k te�l � b � b j m b l j e j bA� t� l r�q b m � q m k te2l y ��� � � p k b l b r�q p b l � b l�m k q� b i b k l k m k q i b r g�i e�m b j e$mAe2l r�q_� k�i b m	m k te2l�l bA� q p kUJ q�� b r � i q�� k b l�p b � r e I � bvb I ��kKJ q�r b qi b k l k m k q i b r � i q�� k b l�p b mAe2l T�� � q � e �
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Criterio J1 : Descenso por Gradiente con minimizacion en linea
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Criterio J3 : Descenso por gradiente  con minimizacion en linea
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Criterio J3 : Descenso por Gradiente con minimizacion en linea
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Criterio J1 : Descenso por Gradiente con minimizacion en linea
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P2MGJ CWYKMG=hL�<X=pA�C�YK< QMG=[d �J:K " � �i� � � P H � H � H H �	������	��
��� " � � �.� bP H � � �+^*EyC`P2C�L�]�< h ?BI
YKEyC�JN< � Y C�YS<�QMG= ZB]�MGPWIK?B<>C�?�C@IKJ EyC@J�<>FGA	<>IK=hLNI

nOJNZ�IKYS<>ISJ ;TISLNMGJ�C � IS]NJ�<>YKM�E>MG] � <X]NFBQ' =B<>YKC
;TISLNMGJ�C � H H H

� IS]NJN<XYKMGEXMG] H � 
 H � � H �
� <>]NFBQ' =B<XY C H � H � � 
 H �

nO]N]�MG] |~EyC�J�< � YKC�YK< QMG=[d b H ��	
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;TC�E><�QIK=B?BM�=BMGJ ?	IKE P�AB=B?BMo<X?4Q' EX<>YSMW?	I@E>MGJ <>]�<>JSH�=	MGJsIK=	YKMG=hL�]NC�PWMGJsYKM�= , ABI@IK= E>C2P2C =

^GMG]KQ' C ?BI*EyC�J`l�C�JNISJ+?BI*?�C�L�M�J`=BM IKJ+ZgM�JN<>l	E>I C�Z	E><>YKC�]�?	<>]NISYSL�C�P2IS=hL�I*IKE~LNIKJ L2?	I � <XE "pJ
Z�C�]�CRMGlTL�IK=	IK]*IKE!= QABPWIK]�Mw?BI AB=B<>?BC�?BIKJ QMGZTL�<>PWM ?BI E>C QABE�L�<XPcC_Y C�Z�CRM�YKABE�LfCR?BI AB=�C
]NIK? � � =�� � E>A	IKFGMqIKJtZB]NISYK<XJNMa?	IKJ�C�]N]NM�E>EyC�]!AB=i=pABI ( M IS= � M , ABI�m � ]�MGZgM�=BIKPWMGJDMGlBJ�IK] ( C�]
E>MGJ@ISJ�L�C�?4Q' J L�<XYKMGJ+ZB]�MTYSIK?BIS=pLNIKJW?BI AB=�C_C�] , A	<XL�ISYSLNAB]�C YKM�P2M AB=wL�M�?BM ^R=	M_YSMG=BJ�<>?BIS]�C�]
E>MGJ!ISJ�LfC�?4Q' J L�<>YSMGJDYKMGPWM*IK=hL�ISJ�J�IKZ�C�]�C�?BM�J�Z�MG]!AB=B<X?�C�?BISJDMTYSABEXL�C�JKm � J Q' ZBABISJKHrZ�C�]NC Y C�?�C
C�] , AB<�L�IKY�L�AB]NC e C�E>E>C�PWMGJ�E>CaPWIK?B<>C ?BIKE EXMGFhC�]�<XLNP2Mq?BIKYS<>P2C�E~?	I E>MGJ@ISJ�L�C�?4Q' J L�<XYKMGJ@?	IqE>C�J
AB=B<>?BC�?BIKJ~?BI!EyC QA	EXL�<XPcC!YKC�Z�C@M�YKABE�LfC�^2EyCt?B<>J�ZgIS]NJN< QMG= ?BIsEXMGJ~PW<>J�P2M�J �_e IKPWMGJ ISE>ISFG<>?BM�IKE
E>MGFhC�]N<XLNP2M�?BIKYS<>P2C�E[Z�MG] , ABID=BM�J ?BC+A	=�CWPWIK?	<>?�C@?BIDE>C+P2C�FG=	<XL�A	? ?BIDE>MGJVISJ�LfC�?4Q' J L�<>YSMGJKm

�slBJ�IK] ( C�P2MGJ , ABI2C P2IS?B<>?�C , ABIWC�ABPWIK=hL�C�l�C*IKEO= QABPWIK]�M ?BI+AB=B<>?BC�?BIKJt?BI+EyC QABE�L�< =
PcC+Y C�ZBCcMTYSABEXL�C	H�EyC+PWIK?B<>CW?BI�E>MGJvEXMGFhC�]�<XL�PWMGJ ?	I�E>M�JuISJ�LfC�?4Q' J L�<>YSM2?	<>JNPW<>=pA[Q' C@^xISE YKC�JNM
YKMG=hL�]NC�]N<XM@M�YKAB]�] Q' C�YKMG=*JNA ?	<>JNZ�IK]�JN< QMG=[m �rC@I * Z	E><>YKC�YK< QMG= C@ISJ�L�I � IS=vQMGPWIK=BM`]NC�?B<XY C�IS= , ABIYKA�C�=	?BM2E>C�JVAB=B<X?�C�?BISJvJNMG=q]NISE>I ( C�=hLNIKJKH}EXMGJ ( C�E>M�]NIKJV?	IKErIKJ LfC�?[Q' J�LN<>YKM+?BI � <XE "pJVJNMG=qFG]NC�= =
?BIKJ@^iC�?BISP\QC�J�P@A	^9ZB]�QM * <XP2M�J�IK=hLN]NI IKEXE>MGJSHrYKA�C�=	?BM YKMGPW<>IS= h C C e C�l�IK]@AB=	<>?�C�?	IKJ@=BM
]NIKEXI ( C�=hL�ISJ�ISJ�?	MG=B?BI C�Z�C�]�IKYKI ?B< � IK]NIS=BYK<>C!IK=cP2C�FG=	<XL�A	?WIS=hL�]NIuE>MGJOISJ�L�C�?4Q' J L�<XYKMGJSHTC , A	IKE>EXMGJ
, A	I�]NISZB]NISJNIS=pL�C�=_C2AB=	<>?�C�?	IKJ <>]N]�IKEXI ( C�=hL�ISJ JNM�=aP@A	^q<X= � IK]�<>MG]�IKJv]NISJNZ�IKYSLNM CcEXMGJv?BI�AB=	< =
?�C�?BISJ ]�IKEXI ( C�=hL�ISJv^kQIKJ�LNM e C�YKI , ABIDEyC@?	<>JNZ�IK]�JN< QMG=*IK=hL�]�ItEXMGJ ( C�EXMG]NISJV?BIDE>MGJ ISJ�L�C�?4Q' J L�<XYKMGJC�ABPWIK=hL�I�m�� IS=BIKPWMGJOZBA	IKJ AB=+YKMGPWZB]�MGP2<XJNM!CsE>C e MG]NC!?BIVIKEXIKFG<X] EyC C�] , AB<�L�IKY�L�AB]NC_QMGZ	L�<XPcC �
L�MGP2C�]NISP2M�JeYSMGPWM QMGZ	LN<>P2CuC , A	IKE>E>C , ABI ]�I C�EX< h C AB=�l�C�EyC�=BYKI�?BI~J�IKE>ISYKYS<�QMG=@IS=hL�]NI~EyCvP2IS?B<yC
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?BI QIKJ�LNMGJvl�C / C	m

nOJ L�AB?B<>C�]NISP2M�J EyC@ISE>IKYSYK< QMG= ?BIDAB=B<X?�C�?BISJV?BI!EyC@YKC�Z�C`MTYSABEXL�C�Z�C�]NC`?BMGJVYKM�= / AB=hL�MGJv?BI
?�C�LNMGJv?B<>J L�<>=hLNMGJKdBISE4YKMG= / AB=hL�M � <XPcC�^oIKE � � ) L�]�<>?B<XP2IS=BJN<XMG=�C�E m
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Unidades ultima capa oculta

E[log (estadistico Wilks)]

σ[log (estadistico Wilks)]
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� <>F�AB]�C 
 m � d � <XPcC  n ( MGEXABYK< QMG= ?BIDEyC@PWIK?	<yC�^o?	<>JNZ�IK]�JN< QMG=*?BIKE[EXMGFhC�]�<XLNP2M�?BIKYS<>P2C�E(?BI
E>MGJVISJ�L�C�?4Q' J L�<XYKMGJv?BI � <>E#"pJVIK=qAB=B<>?BC�?BIKJv?BIDE>C\QA	EXL�<XPcCtY C�ZBCWM�YKABE�LfC@?BID]�IK?BISJ � � =��

nO=qEyC � FGA	]�Cqz 
 m � { J�I�]�IKZB]�IKJNIS=hLfC2E>C`I ( M�E>ABYS<�QMG=*?BIDEyC`PWIK?B<>C@?BItE>MGJVEXMGFhC�]�<XL�PWMGJb?BI =
YK<XPcC�EXIKJ ?	ItEXMGJVIKJ LfC�?[Q' J�LN<>YSMGJV?BI � <>E#"�J ^oJNAq?B<>J�ZgIS]NJN< QMG= � ]NIS=hL�I�C�E[= QABPWIK]�M`?BIDAB=B<>?BC�?BIKJ
?BI E>CwQABE�L�<XPcC YKC�Z�CtMTYSABEXL�C�C�Z	E><>YKC�?BMtC�E}YKM�= / AB=hL�M@?	Iu?�C�L�MGJb?BI E>Ct?	<yC�l�ISLNIKJb?BIuEXMGJb<>=B?B<XMGJ
� <>P2C	m �4MGJt?�C�L�M�J , ABIWJNIW]NISZB]NISJNIS=pL�C�= J�MG=iE>C*Z�MG=B?	IK]�C�YK<�QM�=_?	I � H I * Z�IK]�<>PWIK=hL�MGJD?B<XJ =
L�<X=pLNMGJKm�|~A�C�=B?BM+E>CkQABEXLN<>P2C�Y C�Z�C@MTYSABEXL�C�L�<XIK=BIsA	=�C`JNMGE>C@AB=B<>?BC�? IKE ( C�EXMG] ?BISE[E>M�FhC�]N<�L�PWM
?BIKE QAB=B<XYKM ISJ�LfC�?4Q' J L�<>YSM9Z	]NMGPWIK?B<>C�?BM J�MGlB]NIqE>M�J � H I * ZgIS]N<XP2IS=pLNMGJWIKJ � H � ^RYSMGPWM_JBQMGE>M
L�IS=BIKPWMGJ`AB=�C AB=	<>?�C�?RE>Ca?B<XJNZ�IK]NJ�<�QMG=RISJ`YKIS]NM � QISJ�LNI IKJ`JN<X=w?BAB?�C	H IKE YKC�JNM ?BI PkQC * <>P2C
P2IS?B<yC+^aPxQ' =	<>P2C+?	<>JNZ�IK]�JN< QMG=[H�ZgIS]NM IKEXE>MW=BM , AB<>IS]NI�?BIKYS<>] , ABI@ISE = QABPWIK]�Mc?BI�AB=B<>?BC�?BIKJ
QMGZ	LN<>PWMtIS=cE>CRQABE�L�<XPcCsYKC�Z�CDMTYSABEXL�CtJ�I C�E>CtA	=B<>?�C�?[m � C ^ , ABI l	ABJNYKC�]�A	=cI , AB<XE><XlB]N<XM!IK=hL�]�I
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EyC�J ?BMGJOP2C�FG=B<�L�AB?BISJKd�P2IS?B<yCuC�EXL�Cu^@?B<XJNZ�IK]�JN<�QM�=@l�C / C � YKMG=`EXMsYKA�C�EB]NISYKAB]�]N<>PWMGJ CsEyC ]NC h QMG=

� "�� , EXMGF}z nOJ LfC�?[Q' J�LN<>YKM � <XE "pJ {�.
QW, EXMGF}z nOJ LfC�?[Q' J�LN<>YKM � <XE "pJ {�.

YSMGPWMWA	=�CW=pABI ( CWPWIK?B<X?�C`<>=B?	<>Y C�L�< ( C�?	IKE4= QABPWIK]�M`?BIDAB=B<>?BC�?BIKJxQMGZTL�<>PWMBm

σ[log (estadistico Wilks)]
R=

E[log (estadistico Wilks)]

Numero de unidades ultima capa oculta
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 R

Numero optimo de unidades en la ultima capa oculta
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� <>FGA	]�C 
 m b d � <XPcC  n ( M�E>ABYS<�QMG=w?BI E>Ca]�C h QMG= � IS= � AB=BYK< QMG=R?BI*EyC�J@AB=B<X?�C�?BISJ`?BI EyC
QA	EXL�<XPcCtY C�ZBCWM�YKABE�LfC

�rC�F�]�QC � YKC*z 
 m b { ]NIKZ	]NIKJ�IK=hLfC`E>C�I ( MGE>A	YK<�QM�=o?BIs?B<XY e C�]NC h QMG= � YSMGPWIK= h C�=B?BM`YSMG= ?BMGJ
AB=B<>?BC�?BIKJvIS=aEyC\QABE�L�<>P2C�YKC�Z�C+MTYSABEXL�C	HB?�C�?BM , ABItYKM�=aAB=�C+AB=B<X?�C�? � "�� H�Z	ABIKJ L�M , ABIQ�" H m �slBJNIS] ( C�=B?BM*EXMGJ!Y C�P�lB<>MGJ JN<>F�=B< � YKC�L�< ( MGJ ?BI+ZgIS=B?B<>IS=hL�I+IK= EyCcLNIK=B?	IK=BYS<yC*?BI`EyC
FG]�QC � Y CD?BI � HhZ�M�?BIKPWMGJbC�JN<XFG=�C�]OA	=�C h MG=�CD?BIu]�IK?BISJ QMGZTL�<>P2C�JUIS=2LNMG]N=BM�CDEyC!YKMGEX<>J�<�QMG=`?BI
EyC�JO?BM�JbZ�IK=	?B<>IS=pLNIKJSH�ISJ�L�C h MG=�CDIKJ EyC!M�YKABZBC�?�C!ZgM�]O]NIK?	IKJb?BI � � � AB=B<X?�C�?BISJ IK=WEyC QABEXLN<>P2C
Y C�Z�C`M�YKABE�LfC�^ J�<4=BMGJ , ABIS]NIKPWMGJv?BISY C�=hLfC�]uC � C ( M�] ?	ItA	=�C+C�] , AB<�L�IKY�L�AB]NC`?B<>]KQ' C�PWMGJ , ABIEyCo?BI � AB=B<X?�C�?BISJDIKJ!EyC QM�Z	L�<XPcC	H�ZBABISJ�IS=hL�]NI+E>C�Js?BMGJ!ISJDEyC , ABI`L�<XIK=BI`P2C ^GMG]!PWIK?B<>Cc^
P2IS=BMG]D?B<>J�ZgIS]NJ�<�QMG=[H(?�C�L�M , ABIWJNIWZBABIK?	I2MGl	JNIK] ( C�]�IS=9E>C � FGAB]NCiz 
 m � { HrC�AB= , A	I2E>C*?	I �
AB=B<>?BC�?BIKJVL�C�P@lB<�QIK=*JNIS] Q' C+C�?	IKYKABC�?�C	m

� YKM�=pLN<>=pA�C�YS<�QMG=(H ( C�P2MGJtCqYKMGPWZ�C�]NC�]!IKJ L�MGJ�]NIKJ�ABEXL�C�?BMGJtYKM�=iIKE , ABIWJNI2MGl	L�<XIK=BI+?BI
]NIKZ	]NIKJ�IK=hLfC�]bISE	Z�MG]NYSIK=hLfC / IV?BIVC�YS<>IK] L�MsZBC�]�CsISE	YKM�= / AB=hL�M!?BI LNIKJ LOIK= � AB=	YK<�QM�=`?BIKET=sQABP2IS]NM
?BI2A	=B<>?�C�?BIKJD?BIWEyC QABEXLN<>P2C2YKC�Z�C*MTYSABEXL�C	H � FGAB]NC_z 
 m � { me;�IKF~QAB=_JNIWZBABIS?BI ( IK]tIK=9?B<>Y e C
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 m � d � <XPcC  n ( MGEXABYK< QMG=@?BISE	Z�MG]NYSIK=hLfC / I~?BI C�YS<>IS]�L�MuIK= � AB=	YK<�QM�=�?BI E>C�JeAB=B<>?BC�?BIKJ
?BIDEyC-QABEXLN<>P2C�YKC�Z�C`MTYSABEXL�C

� FGAB]NC_ISEvP\QC * <XP2M ?BIxC�YS<>IK] L�M YKM�]N]NISJNZ�MG=B?BIqYKM�= � AB=B<>?BC�?BIKJ+IS=kEyC YKC�Z�C MTYSABEXL�C ^ C
Z�C�] L�<>]t?BI �qAB=B<>?BC�?BIKJ�JNIoZB]�MT?	ABYKIoA	= JNMGl	]NI C / ABJ�LNI Y C�?�C ( I h PkQC�J�C�YKIS=pLNA�C�?BM	mUnO=REyC
JNISYKYK< QMG= � m b H�<X=hL�AB<XP2MGJWYKM�=-?�C�L�M�JcI * Z�IK]�<>PWIK=hLfC�EXIKJoISJ�LNI � IK=vQM�P2IS=BMR?BI J�MGlB]NIKC / ABJ L�I�m
;TIKF~QA	= EyC � FGAB]�C z 
 m b { CcZBC�]�LN<>] ?	I �oAB=B<X?�C�?BISJsIKJsP2C ^GMG] EyC2?	<>JNZ�IK]�JN< QMG= , ABI`EyC2P2IS?B<yC
?BI E>MGJ E>M�FhC�]N<�L�PWMGJ ?	IKYK<XPcC�E>IKJO?	I EXMGJ IKJ LfC�?[Q' J�LN<>YKM�JKHhYKM�=cE>MDYSAvQC�E�Z�MT?B]KQ' C�PWMGJUYSMG=BYSE>AB<X] , A	I]NIS?BIKJ YKMG=qPkQC�JV?BI �WA	=B<>?�C�?BIKJvIK=qEyC@YKC�Z�C+MTYSABEXL�C@=BM`L�<XIK=BIS=xJ�IK=hL�<X?BMBm

|~M�P2MvYKM�=BYKEXABJN< QMG=[H�Z�C�]NCVIKEpYKMG= / AB=hL�M ?BI�?BC�L�MGJr?BI E>Cv?	<yC�l�ISLNIKJr?BIbE>MGJ4<X=B?B<>M�J � <XPcCTH EyC
]NIS? � � =��2?BI AB=BCvJ�MGEyC YKC�Z�CvMTYSABEXL�C , ABI YKMG=BJ�<>?BIS]�C�PWMGJtQMGZTL�<>P2C~ISJ C , A	IKE>E>C � MG]NP2C�?�C Z�MG]
LfC�=�J�QMGEXMu?	MGJ IS=hL�]�C�?�C�JKd�YKM�=BYKIS=pLN]�C�YS<�QMG=�?BI~F�E>ABYSMGJ�CvIK=�J�C�=BF�]NI ^�IS?�C�?t^DYKA�C�LN]NMuAB=B<>?BC�?BIKJ
IK=_EyCcYKC�Z�C M�YKABE�LfC	m � ?BISP\QC�J!YSMG= IKJ L�I+PwQI�L�M�?BMoLfC�P@lB<�QIS= JNI e C Z�MT?	<>?BM ( <XJNE>A	P@lB]�C�]sIKE
JNMGl	]NIKIS=hL�]NIS=�C�PW<>IS=pLNMoC�E[C�ABPWIK=hLfC�]VYSMG=BJ�<>?BIS]�C�lBEXIKPWIK=hL�IDISE4=sQABP2IS]NM`?BIDAB=	<>?�C�?	IKJKm
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� C�]�C@ISE(YSMG= / AB=hL�M�� � ) LN]N<X?B<>PWIK=BJ�<>MG=BC�E}<>=hL�]�MT?BA	YK<>?	M@IK= E>C�JNISYKYK< QMG=��	m � ]NIKC�E>< h C�PWMGJ

IKE4PW<>J�P2M`I * Z�IK]�<>PWIK=hL�M2C�=hL�IS]N<XMG]KHBJBQMGE>M , ABItIKE4= QA	P2IS]NM`?BIt]NISZgI�L�<>YS<>MG=	IKJVIKJvPWIK=BM�]KH�A	LN< =
E>< h C�PWMGJ � H ]NIKZ�ISLN<>YS<>MG=BISJKmg|~MGPWZB]NM�l�C�PWMGJu?	AB]�C�=hLNI�EyC+I / ISYKABYS<�QMG=x?BIKEeI * Z�IK]�<>PWIK=hL�M , A	IIKEr= QABPWIK]�MWPxQ' =	<>PWM@?BIDAB=B<X?�C�?BISJuIS=aEyC`YKC�Z�C+MTYSABEXL�C+ISJuYS<>=BYSM � Z�MG]v?BIKl�C / M2?BI QIKEr=BMWJNI
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E[log (estadistico Wilks)]

σ[log (estadistico Wilks)]
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 m ��d � � ) b �  n ( MGEXABYK< QMG=c?BI EyC�PWIK?	<yCt^W?B<XJNZ�IK]�JN<�QM�=o?BIKE�E>M�FhC�]N<�L�PWMD?BIKYS<>P2C�E
?BIDE>MGJVISJ�LfC�?4Q' J L�<>YSMGJV?BI � <>E#"pJVIK=qAB=B<>?BC�?BIKJv?BIDE>C\QA	EXL�<XPcCtY C�ZBCWM�YKABE�LfC@?BID]�IK?BISJ � � =��

YKMG=BJ�<>FGA	I~IK=hLN]NIK=BC�]UI � YK<>IS=hL�IKPWIK=hLNIVEyCu]�IK?[H�E>ABISFGM EXMGJ ]�IKJ�ABEXL�C�?BMGJ , A	I ( C�P2M�JUC ZB]�IKJ�IK=hLfC�]
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