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Input Layer

Output Layer: 

Sigmoidal

Hidden Layer:

Sigmoidal
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Outputs

Step-delayed network values

Input(s)
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Output Layer:

Linear activations

Hidden Layer:

Gaussian activations

Input Layer
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Z5=?�	�G$N(	) ��BY�#��>�)6�	@]���%$~�58�8�)6(��	�6K#���lK���e	�<H[�%���->��N��B7H]�
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� K#�4&<(	) *�(	=T,.u#)6�I$ � �UK � O5OM;	2<>�� ���<�7K��I�%)6�5)6�UKO�J(	= h 0�01�<$N(7)6�%8�) ���N���]$<�`8�) (	HQ�5HQ�!@��I$'�YB���� $N)6�IHQ>#$ ��(��
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W �t$ K#�J�N$ �	�QB��5)6B"B#�GfE�Q�I$ �I(����%Z P kPkt���5) �Y=.>���B��	�J���]$ �	@�@I�D>Q�#=?�	�G$N(	)6��B
�R�I=i$ K#�J�N$ �5$N�S(	=
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�J�%$ K#(+B#(�@I(	L	�	V��|�I$ K-�Gd:(	)6$%Z]K#(;&<�%e	�%)�Z��I$g���g�5L��	���Y8[(�� � �IHQ@��T$N(R�G) ���5$N� P kPk �N�+�N$N���S�l���-&4K��!�6K-$ K#�
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Z
$ K#�%) �7���^�#(S�G(	) ) ��� 8:(��QB����#LY) ��B�>Q�G$ �I(��M���M�G(��J8Q>�$ �5$ �I(����	@
) ����>��I)6���J���O$ ��V
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�S�G(��7HQ�����5$ ��(��_(	=g� �%8Q�5)6�5$N��@I�M��B#���]$ � fE�5HE@I�1=.�	�G$N(	)6�%V

W �r$ K#�_=?(�@�@I(;&4���#Lt�N���G$ �I(����%ZT&<�M&4�!@�@T�N�%�_$ K��5$S�����	��� ���	�n�#�%$ &<(	)6*��%Z��	��Br$ K#���I)Y$N���J8[(5�
)6�	@l�G(�>��]$N�%) 8Q�5)6$ �%Z~B#�+���	�S�!�7�����	���6���	�q���%$'&�(	) *���ZA�G(��`HE���#�S�J(��N$R(	=�$ K#�S�	B#e5�	�]$ �5L	���`(	= P ktkt�%Z
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$ K#��8Q)6���S�5) �\�J�%$ K#(+BM=?(	)b) �%8�) ��� ���O$ ����LS�	��BD�S�	����8Q>�@��5$ ����L78�)6(	HQ�5HQ��@��!�N$ �������#=?(	)6�S�5$ �I(��M���_$ K�� h W
�G(��S�->����I$ �	V � K����N�-���%$'&�(	) *��`�%�	��H:�Y>��N��Bt$N(M) �%8Q) ���N���]$�����$ K#�%)R�N$ �5$ ���Y�%e	���]$ �%ZA� >��UK"�	�/$ K#�J�G(5�
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$ K#�`�S(	$ �I(��M(	=g�	�D�	>#$N(��J(	HQ�!@I�����_$N)6�jx9�5V

h 8�) (	HQ�5HQ�!@����N$ ���\�#�%$ &<(	) *�)6�%8�) ���N���]$ �S$ K#�JoX(����]$S8�)6(	HQ�5HQ��@���$'�qBQ���N$N)6�IHE>#$ �I(��q(	=��s�N�%$�(	=
)6�	��B�(�� e5�5)6���5HE@I��� � � � 	 � � � 	 � � ) V7�1����(	$ ���#LM$ K#�J�	� � ��L����J���]$1(	=��\� 8:���%�IfE�`e5�	@�>#�-$N(D�\ej�5)U���5HQ@I�
H�����@I(;&<�%) �'�%�	�N�q@I�%$N$N�%)�ZR$ K#�"8�) (	HQ�5HE��@��I$ �n(	=-�PoN(����]$D�	� � �IL��Q�J���O$M(	=-e5�	@�>#���D���M� 8:���%�IfQ��B�&4�I$ K
$ K#�s�UK��	���|)6>�@����	�QB����N�%$M(	=-�G(��QB��I$ �I(����	@R�!��B#�%8[����B#�����G�t�	� � >��S8�$ �I(����_�	�%� ��, � � 	 � � � 	 � ��2 �
� � �9, � ��� � � � 	 �
� � , ��� 2N2UV P �%)6� � � � 	 �
� � , ����2�) �%={�%)U�`$N(��c� >�HQ�N�%$`(	=^$ K��9e5�5)6���5HQ@������ � � � � ��� 
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 �i8Q�5) ���]$ �<�5) ���N8[���%� fQ��B
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h �R�	���GF#�	�J8Q@��-(	=��_�����	��� ���	�q�#�%$'&�(	) *:ZA�G(���� ��B��%)/ug�IL�>�) � � V S V � K��!�����%$'&�(	) *P)6��@��5$N���
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P(Bronchitis | Asbestos) = 0.1
P(Bronchitis | not Asbestos) = 0.01

A

D E

BronchitisLung Cancer

Short-of-Breath Headaches
(False)(True)

Asbestos Exposure

B C

ug�IL�>#) � � V S � h �����	��� ���	�p�#�%$'&�(	) *:V � K#�9� K��	B#��Bq�#(�B�����) �%8�)6���N���O$7ej�5)U���5HQ@I���R&1K#(��N�Se5�	@�>#���-�5) �
(	HQ�N�%)6e	��B
V � �	�UK�e5�5)6���5HQ@��bK��	�<�	�9�	� �N(+�%���5$N��B_�G(���B��I$ ��(����	@#8�) (	HE�5HQ��@��I$ �`$ �5HQ@��7,?(	)<����>��Ie5�	@I���]$T=.>����3�
$ �I(����	@:) �%8Q) ���N���]$ �5$ �I(��E2<$ K��5$^�N8[���%� fQ�����JB��!�N$N)6�IHQ>�$ �I(��J(�e	�%)1ej�	@!>#���%Z+�G(���B��I$ �I(�����B9(��_$ K���e5�	@�>#����(	=
$ K#��e5�5)6���5HE@I��
 ��8Q�5) ���]$ �%V

���	�N���%V � K#�4�N�%$�(	=
e5�5)6���5HQ@I���T���S$ K��!�T�%�	�N�/���%��
N�	�NH[���N$N(����GF�8[(�� >�) �	Z�� 
N@�>Q�#L7�%�	���G�%)�Z�� 
XHQ) (����6KQ�I$ ���%Z��

N� K#(	)6$ �#��� �X��(	={��H�) ���5$ K
Z��c�	��B 
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observation sequence

state evolution model

observation sequence

state sequence

observation-generation model

factored state
representation
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Target of all redirection

Smallest constructable network

Initial cliques

Final cliques
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Training Examples

"1-1.logprob.ratio"
"2-2.logprob.ratio"
"3-3.logprob.ratio"
"4-4.logprob.ratio"
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Training Examples

"1-1.dbn.iterations"
"2-2.dbn.iterations"
"3-3.dbn.iterations"
"4-4.dbn.iterations"

"1-1.hmm.iterations"
"2-2.hmm.iterations"
"3-3.hmm.iterations"
"4-4.hmm.iterations"
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Number of State and Observation Nodes

"dbntimes"
"hmmtimes"
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Training Examples

"1-4.logprob.ratio"
"2-4.logprob.ratio"
"4-4.logprob.ratio"
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Training Examples

"1-4.logprob.ratio"
"2-4.logprob.ratio"
"4-4.logprob.ratio"
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Training Examples
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"2-4.2-4.logprob.ratio"
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Training Examples

"1-4.4-4.logprob.ratio"
"2-4.4-4.logprob.ratio"
"1-4.1-4.logprob.ratio"
"2-4.2-4.logprob.ratio"
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acoustic emission model
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control layer: 

submodel-index variable

transition variable

end-of-sequence observation

submodel state layer

observation layer
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