
� � ������� �

	�
 ��
 � ����������� ���������������� 
	�
 �!��"#�%$ � &'�)(�(+*-,.�0/1����, (����2�3���4��� 5���687�(��:9  
	<; � �0=>��9 5�(��8?@(4������������� "A6 5�(%�B
 �C�����ED2�)�C$
	�
 �!��" FHG���$I"I��6��!$ $J��68G�(%, &'� �8$�D ��7K6�G�" � �8�C�������
�L���2�3���4���� 

M NPORQRSUTWVXO0YZNP[P\WORYA]_^`VJSZORa`ScbW^%^`dfe2g�hRi%jlknmEopmcg�qckrjsk�t`u�vxwWy2[zS{Q}|%ORNPN~ury2Q���VZ�����A[PNPN_u�M������



��� ���K� ��� � � �����!� ��� �

	�� �����)��" 5���68�8����$�$��4� �2(��868����"I��9 $ ����, "I���:68�3

	 � �36�&#����� �!6�6�, 62��68��(4����� ,��2"��
	 ��6�9 5�G�"��2"I��68�!�2( 5K6¡&'�)�#�%$ �B¢��2��(%��7�(4�
	�£�G!,�,>����� ���!,.G�$J"I��


¤ �����)� ���%������$��¥6�� 9 �8�C������� (���������������?
	�¦ ��"�� 9 �4������� ?§G!$I����� ���%$I"I68���%�)��(¨,���"�� "I6 ��9 5���6¡¢��
,.�����%$I��68��$
© 9 ��,>�%�)��( ������6��C,�$ ª 9 �B,.�%�)��(«DH��6¡&#(���,>�8�

	 ¬�62�¥"-&������ �25�5�(��%�:��"I��68��$ &'� �:��� ­c"®5��368���C��9 7�
 �����!,
© ��G�"A68��689 6�G!$#,.�3�4¢������
© $I5K�)����� ������68������"I��6��

	 ¬��)(+�¯��G!$I"I689 ��°:����� 5���68�8�x��9 $
© ± �)& $I�3����,.�)� "I����"#(��������!$ G!$J�:�®�4��"I�)����$I"�$

² NPORQRSUTWVXO0YZNP[P\WORYA]_^`VJSZORa`ScbW^%^`dfe2g�hRi%jlknmEopmcg�qckrjsk�t`u�vxwWy2[zS{Q}|%ORNPN~ury2Q���VZ�����A[PNPN_u�M������



³ � ´ �µ�¶��� · �¸����¹ ��� �µ� � ³ ��º.»

¦ �2"��.?
Patient103 Patient103Patient103 ...time=1 time=2 time=n

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
Diabetes: no
PreviousPrematureBirth: no

...

Elective C−Section: ?
Emergency C−Section: ?

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
PreviousPrematureBirth: no
Diabetes: YES

...
Emergency C−Section: ?

Ultrasound: abnormal

Elective C−Section: no

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
PreviousPrematureBirth: no

...

Elective C−Section: no

Ultrasound: ?

Diabetes: no

Emergency C−Section: Yes
½

Ultrasound: ?
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Patient103 Patient103Patient103 ...time=1 time=2 time=n

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
Diabetes: no
PreviousPrematureBirth: no

...

Elective C−Section: ?
Emergency C−Section: ?

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
PreviousPrematureBirth: no
Diabetes: YES

...
Emergency C−Section: ?

Ultrasound: abnormal

Elective C−Section: no

Age: 23
¼
FirstPregnancy: no
Anemia: no
¼
PreviousPrematureBirth: no

...

Elective C−Section: no

Ultrasound: ?

Diabetes: no

Emergency C−Section: Yes
½

Ultrasound: ?
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Customer103: Customer103: Customer103:(time=t0) (time=t1) (time=tn)...

...

Own House: Yes
�
Other delinquent accts: 2
�
Loan balance: $2,400

Income: $52k

Max billing cycles late: 3

Years of credit: 9
�

Profitable customer?: ?

...

Own House: Yes
�
Years of credit: 9
�

Profitable customer?: ?

...

Own House: Yes
�
Years of credit: 9
�

Loan balance: $3,250

Income: ?

Other delinquent accts: 2
�
Max billing cycles late: 4

Loan balance: $4,500

Income: ?

Other delinquent accts: 3
�
Max billing cycles late: 6

Profitable customer?: No

� G�(4��$<(4����������, �É�3689 $I
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Customer103: Customer103: Customer103:(time=t0) (time=t1) (time=tn)

�...

...

Sex: M

Age: 53

Income: $50k

Own House: Yes

MS Products: Word

Computer: 386 PC

Purchase Excel?: ?

...

Sex: M

Age: 53

Income: $50k

Own House: Yes

MS Products: Word

...

Sex: M
 
Age: 53
!
Income: $50k

Own House: Yes
"
Purchase Excel?: ?

MS Products: Word
#
Computer: Pentium
$

Computer: Pentium

Purchase Excel?: Yes
%

��G!$I"I689 �)�#���)"I�)��"I��68� ?
Customer103: Customer103:

Age: 53 Age: 53 Age: 53
Sex: M Sex: M Sex: M

Customer103:(time=t0) (time=t1) (time=tn)...

Income: $50k Income: $50k Income: $50k

Own House: Yes Own House: Yes Own House: Yes

Checking: $5k Checking: $20k Checking: $0

Savings: $15k Savings: $0Savings: $0

... ...Current−customer?: yes Current−customer?: 
&

NoCurrent−customer?: yes

' �36����B$3$®6�5�"I��9 �4°���"I��6�� ?
(time=t0) (time=t1) (time=tn)...Product72: Product72: Product72:

...

Viscosity: 1.3

... ...

Viscosity: 1.3

Product underweight?: ?? Product underweight?:

Viscosity: 3.2

Yes
(

Fat content: 15%

Stage: mix

Mixing−speed: 60rpm

Density: 1.1

Stage: cook

Temperature: 325

Fat content: 12%

Density: 1.2

Stage: cool

Fan−speed: medium

Fat content: 12%

Spectral peak: 3200

Density: 2.8

Spectral peak: 2800 Spectral peak: 3100

Product underweight?: ??
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Sharp
 Left

Sharp
Right

4 Hidden
   Units

30 Output
   Units

 30x32 Sensor
 Input Retina

Straight
 Ahead
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MONPNPQHR+S�SUT5T5T VWT5XZYP[\T5XZ]^[�V`_ba�c
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ª aO«�¬U­�R®NPX�Q a�¯°NPM�[ XZ_b[\±�[²]^³
´¶µ X�]�YyNy·¸³�[²¹�[\]�¬ºNPX�a�¹ ¬º»�³	a�]^X¼NPM�c Y\R®¹�[\½�]¾¬º»¿¹�[²NÀYÂÁ
«�[Ã_bXZYPX�a�¹ NP]^[²[ÃYÂÁÄ]À[\³�]À[ÃY^YPX�a�¹ VZVxV

´ÆÅ Q�Q�»�X�[Ç« NPa T�[\»�»+·È¯Éa	]^c ¬�NP[Ã« «�¬�NÀ¬º±Ä¬�YP[
´¶Ê ½Ä«�«�X�¹�³ X�¹Ä«�½ËYyNP]À­

Ì Q�Q�a�]ÀNP½�¹�X¼NÍ­ ¯Éa	] NPa�c a	]^]ÀaÎT RÏ[²¹�a�]Àc a�½ÄY�X�c QÄ¬�_pN
´¶Ð [Ã¬�]^¹ ¬�_b]Àa.Y^Y¶¯É½�»�»Ñc X+ÒL[Ç«L·¸c [Ã«�XZ¬ «�¬ºNÀ¬
´¶Ð [Ã¬�]^¹ ¬�_b]Àa.Y^Y5c ½�»�NuX�Q�»�[ X¼¹LNP[\]À¹Ä¬º»¤«�¬ºNÀ¬º±Ë¬�Yy[ÇYÂÁ�Q�»�½ÄY
NPM�[ T�[\± ¬º¹Ä« ¹�[\T YÓ¯Ô[\[Ã«�Y

´¶Ð [Ã¬�]^¹ ±L­ ¬�_bNPX�Õ	[ [pÒLQ�[\]ÀX�c [\¹ONÀ¬ºNPX¼a�¹
´¶Ð [Ã¬�]^¹ «�[Ã_bXZYPX�a�¹ËY ]¾¬ºNuM�[\] NPMË¬º¹ Q�]À[Ã«�XÖ_bNPX�a�¹ËY
´ × ½�c ½�»Z¬�NPX�Õ�[�Á�»�X+¯É[²»xa�¹�³ »�[Ç¬º]^¹�X�¹�³
´¶Ø ]Àa�³�]�¬ºc c X�¹�³ »Ö¬º¹�³�½Ä¬�³�[ÃY TÙX¼NPM »�[Ã¬�]^¹�X¼¹�³
[\c ±�[Ã«�«�[Ã«ËÚ
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´ÆÅ ]^NPXçæ�_bXZ¬º»ÑX�¹ONP[\»�»�XZ³�[\¹Ë_b[
´¶Ê ¬Ç­	[ÃYyXÖ¬º¹ c [\NPM�aO«�Y
´ × a	c Q�½�NÀ¬�NPX�a�¹Ä¬�»Ñ_ba�c Q�»�[pÒLX�N�­ NPM�[²a�]^­
´ × a	¹LNP]Àa�»¿NPM�[\a	]^­
´¶è ¹�¯Ôa�]^c ¬ºNPX�a�¹ NPM�[\a�]À­
´¶Ø M�X¼»�a.YPa�Q�ML­
´¶Ø YP­O_9M�a	»�a�³�­ ¬º¹Ë« ¹�[\½�]^a�±�X�a�»�a�³	­
´ é NÀ¬ºNPXÖYyNPXÖ_\Y
´ ê\ê\ê
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Ð [Ã¬º]À¹�X�¹�³ ó è c Q�]^a3ÕDX�¹�³ T5X�NuM [pÒLQ�[\]ÀX�[\¹Ä_p[ ¬ºN Yya�c [ NÀ¬�YÀô
´¶è c Q�]ÀaÎÕ	[ aÎÕ�[\]5NÀ¬	Y^ô õ Á
´ TÙX¼NPM ]À[ÃYyQ�[Ç_bN NPa Q�[\]u¯Éa�]Àc ¬º¹Ë_b[ c [Ç¬�Yy½�]^[ ö Á
´ ±Ä¬�YP[Ã« a�¹ [pÒLQ�[²]^X�[²¹Ä_b[ ÷ V

ø VW³�VZÁ Ð [Ç¬º]^¹ NPa Q�»Ö¬Ç­ _9M�[Ã_�ôº[\]�Y
´ õ R Ø »Z¬Ç­ _¾M�[Ã_�ôº[\]�Y
´ ö R�ù a�¯Ï³.¬ºc [ÇYòT�a�¹ X�¹ T�a�]À»Z« NPa�½�]À¹Ä¬ºc [\¹LN
´ ÷ Rúa�Q�Q�a�]ÀNP½�¹�X¼NÍ­ Nua Q�»Z¬Ç­ ¬º³.¬ºX¼¹ÄYyN Yy[\»ç¯
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´ õ R Ø »Z¬Ç­ _¾M�[Ã_�ôº[\]�Y
´ ö R Ø [\]�_b[\¹ONÙa ¯Ï³.¬ºc [ÃY�T�a�¹ X�¹ T�a�]À»Z« NPa�½�]À¹Ä¬ºc [²¹LN
´ � MÄ¬ºN5[pÒLQ�[\]ÀX�[\¹Ë_b[ÎÚ
´ � MÄ¬ºN5[pÒ�¬�_pNP»�­ YyM�a�½�»Z« ±�[ »�[Ã¬º]À¹�[Ã«�Ú
´�� aÎT YPMÄ¬º»�»HX¼N ±�[ ]À[\Q�]À[ÃYy[²¹LNP[Ã«�Ú
´ � MÄ¬ºN YPQ�[Ã_bX+æ�_ ¬º»�³	a�]^X¼NPM�c NPa »�[Ã¬º]À¹ X�N�Ú

 �� egfihijWkmlnfpoqegrgsmfioutwvxlyjqfizxj|{mvZvx}U~����i�Z���������|���|�������x�����m��r�j�h��Zfiege�����h���lq���J�urgegew�¡ �¢�¢�£



� û å Ü ð�� � í�ß F à F à î 	 
 å Ü¤í F Ü¤à ä Ü

´�� X�]À[Ã_bN a	]ÙX¼¹Ä«�X�]À[Ã_bN�Ú
´ ª [Ã¬�_9M�[\]5a�] ¹�a�N�Ú

Å Q�]Àa�±�»¼[\c R°XZYÙNP]�¬ºX�¹�X�¹�³ [pÒLQ�[\]ÀX�[\¹Ä_b[ ]À[\Q�]À[ÃYy[²¹LNÀ¬ºNuX�Õ�[ a�¯
Q�[\]u¯Éa�]Àc ¬º¹Ë_b[ ³�a;¬º»�Ú

 �� egfihijWkmlnfpoqegrgsmfioutwvxlyjqfizxj|{mvZvx}U~����i�Z���������|���|�������x�����m��r�j�h��Zfiege�����h���lq���J�urgegew�¡ �¢�¢�£



ü ý ð5ðòÿOÜ á�ý Ü � ß>í�î7ÜHá 
 � à ä á F ð�à

´ � ����������� ����� R�� ���! �" # � ����� ÚÎÚ
´ $ R�� �%�! �" # & Ú3Ú
´ VxVZV

 (' egfihijWkmlnfpoqegrgsmfioutwvxlyjqfizxj|{mvZvx}U~����i�Z���������|���|�������x�����m��r�j�h��Zfiege�����h���lq���J�urgegew�¡ �¢�¢�£
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 � à ä.-
á,+�ð�à $

´ X+¯0/ XZY ¬ æ ¹Ä¬º»¿±�a.¬�]¾« YPNÀ¬ºNP[ NPMÄ¬�N XZY T�a�¹HÁ�NPM�[\¹
$ 1 /32®ó 4�565

´ X+¯0/ XZY ¬ æ ¹Ä¬º»¿±�a.¬�]¾« YPNÀ¬ºNP[ NPMÄ¬�N XZY »�a.YPN\Á NuM�[\¹
$ 1 /32®ó 7 4�565

´ X+¯0/ XZY ¬ æ ¹Ä¬º»¿±�a.¬�]¾« YPNÀ¬ºNP[ NPMÄ¬�N XZY «�]¾¬UT5¹HÁLNPM�[\¹
$ 1 /32®ó 5

´ X+¯0/ XZY ¬ ¹�a�N ¬ æÄ¹Ä¬º»ÑYPNÀ¬ºNP[ X�¹ NPM�[ ³.¬ºc [	Á�NuM�[\¹
$ 1 /32®ó $ 1 /98:2¾Á�T5M�[²]^[ /;8�XZYÆNuM�[ ±�[ÃYyNÆæ ¹Ä¬º»¿±�a.¬º]�«
YyNÀ¬�NP[ NPMÄ¬�N _²¬º¹ ±�[ ¬	_9M�X�[²Õ�[Ã« YPNÀ¬º]ÀNPX�¹�³ ¯É]Àa�c / ¬º¹Ë«
Q�»Z¬Ç­DX¼¹�³ a�Q�NuX�c ¬º»�»¼­ ½�¹ONPX�»HNPM�[ [\¹Ä« a�¯ÏNPM�[ ³;¬ºc [�V

ª M�XZY ³�X�Õ�[ÇY _ba	]^]À[Ã_bN5Õ3¬º»�½�[ÃYÂÁÄ±�½�N5XZY ¹�a�N5a�Q�[²]¾¬ºNuX�a�¹Ä¬º»

 �< egfihijWkmlnfpoqegrgsmfioutwvxlyjqfizxj|{mvZvx}U~����i�Z���������|���|�������x�����m��r�j�h��Zfiege�����h���lq���J�urgegew�¡ �¢�¢�£



ü ý ð5ðòÿOÜ Û Ü å í�Ü¤ÿOÜIàâá�ß°á,+�ðòà ��ð�í � ß7í�î7Ü á

 � à ä á,+�ð�à

´ _ba�»�»�[Ç_bNPXZa�¹ a ¯Ï]^½�»¼[ÃY�Ú
´ ¹�[\½�]�¬º»¿¹�[\N�T�a�]¾ô Ú
´ Q�a�»�­D¹�a�c XZ¬º» ¯É½�¹Ä_pNPX�a�¹ a ¯Ï±�a.¬º]�« ¯É[Ç¬ºNP½�]À[ÃY�Ú
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