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Inferential Power vs. Time (Connectivity 8 and Noise 0)
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Inferential Power vs. Time (Connectivity 2 and Noise 0)
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Predictive Power vs. Time (Connectivity 15 and Noise 0)
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Predictive Power vs. Time (Connectivity 8 and Noise 0)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Predictive Power vs. Time (Connectivity 2 and Noise 0)
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Free−run Predictive Power vs. Time (Connectivity 15 and Noise 0)
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Free−run Predictive Power vs. Time (Connectivity 8 and Noise 0)
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Free−run Predictive Power vs. Time (Connectivity 2 and Noise 0)
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One−step Predictive Power vs. Time (Connectivity 15 and Noise 0)
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One−step Predictive Power vs. Time (Connectivity 8 and Noise 0)
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One−step Predictive Power vs. Time (Connectivity 2 and Noise 0)
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Stability vs. Time (15 Genes, Connectivity 15 and Noise 0)
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Stability vs. Time (15 Genes, Connectivity 8 and Noise 0)
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Stability vs. Time (15 Genes, Connectivity 2 and Noise 0)
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Computational Costs vs. Time (Connectivity 15 and Noise 0)
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Computational Costs vs. Time (Connectivity 8 and Noise 0)
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Computational Costs vs. Time (Connectivity 2 and Noise 0)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

fhAP�SX�Ù-Õ"0Q# Þ@¬�¨d©´�zçpª^���z���¶ÃO®D�\��¨Sµ��z ;¡�©�¬�ªh©��z²K�z %³K�z ��z¡�¨d­� ��z¡n¹�¬K��º(µ�¬O¦O�z¢d©�§K©�§lª^�� °­¶¡�¨S¬� �¬�ª� �¬°·�¡�¨Sµ��¶ç�®D¬K¨U ;¡±©@¨S %¡�¥���¦°§�¡�§K©´�z¡
ÇèÃuç�§�ÃO¨d©�É¶· � ¬�¹)©zÆ»ùu¨UÃv�z²�§�¢S�°§�¡�¨U¬K q­¶��¨f¡��z��¨S§°¤+¨p· ��¨S Oª^�z���z ;¡�¨S§�¢@®C¬�¹��\�*§� D¦�¡�¥����z��¡n£u®C�\©*¬�ª6®����\¦O¨d­�¡�¨U²K�%®C¬�¹��\�\¤)©´¡�§�¯�¨U¢S¨U¡n£�§� °¦
­¶¬Kµ�®��O¡�§�¡�¨S¬� °§�¢«­¶¬;©n¡±©z·h��¬�¢S��µ� °©\Æ�¡�¥����z�6¦O¨U½9�z���z ;¡)¢U�\²��\¢S©+¬�ª<­¶¬K � ��L­�¡�¨S²u¨f¡n£K·hùu�z�¿¡��¶Ãu¡	ª^¬��	µ�¬����6¦O�¶¡±§�¨S¢U�L¦�¦O�\©�­¶��¨U®�¡�¨S¬� «·



�9í�î�ò���òzñ�����ô��*Á+¥��lùu¬Kµ��\���\ ����K§lµ�¬O¦O�z¢Z¤«¹	¥�¨d­±¥�¨S©6¦��\©�¨U³K ��\¦��\©�®D�L­¶¨d§�¢S¢U£�ª^¬K��©´®D§��±©´�� ��¶¡n¹À¬���ºO©z¤~©�¥�¬�¹)©¿�¶Ã�­¶�\¢U¢S�z ;¡6¨S Oª^�z���z ;¡�¨d§�¢
®C�z��ª^¬���µ�§� °­¶�6¹	¥°¨S­±¥�¨d©@¦O¨S���\­�¡�¢U£*���\¢S§�¡��L¦(¡�¬�¡�¥°��­¶¬K � ��L­�¡�¨S²u¨f¡n£K·ÀÁ+¥°��¨U �ª^�z���z ;¡�¨d§�¢�®D�\�´ª^¬K��µx§� D­¶�6¨d©	®D�\�´ª^�L­�¡�ª^¬��@§�¢U¢<­z§�©��\©)¹	¥��z���
¡�¥°�@ u��µ�¯C�z�À¬�ª~¡�¨Uµ��zçZ®C¬�¨S ;¡�©��zÃ�­¶�z�L¦�©h¡�¥��¿­¶¬� ° ��\­¶¡�¨S²;¨U¡n£�¯;£�µ�¬����	¡�¥°§� l¬K ����Qùu�°­±¥*§6®D�\�´ª^¬K��µx§� °­¶�)¹À¬��°¢S¦x¨S °¦O¨d­z§�¡��	¡�¥°§�¡+¢d§���³��
³��\ ��¶¡�¨S­¿ ��z¡n¹�¬K��ºO©À¬�ª<¡�¥°¬��°©�§� °¦°©+¬�ª�³K�z ��L©Àª^¬��	¹	¥�¨d­±¥(¡�¥��6­z¬� � ��L­�¡�¨U²u¨U¡n£i¨d©+�¶ÃO®D�L­�¡��\¦*¡�¬�¯C�6¯D�\¢U¬�¹s¡��\ «¤°­z§� *¯C�6¢S�\§��� ��L¦l�°©�¨U °³
 �¬�µ�¬K���+¡�¥°§� �¡n¹À�z¢S²��+¡�¨Uµ��¶ç�®C¬�¨S K¡±©�� �@ª«­¶¬K���±©´�+¡�¥�¨S©h���L©´�°¢f¡h¨d©� °¬�¡�©�����®���¨d©�¨U �³6¯C�\­\§��°©��+¡�¥°�@µ�¬O¦O�z¢°¡�¥°§�¡h³��\ ��z�±§�¡��\¦�¡�¥��¿¦�§�¡±§Â¨S©
§�¢d©�¬�¢U¨S ��L§���§� °¦x �¬�µ��L§�©������zµ��z ;¡h �¬K¨S©��@¹+§�©�§�¦�¦��\¦~·�Á+¥��¿ùO¬�µ��z���z �����§Âµ�¬O¦O�z¢C¨d©z¤u¥�¬�¹À�z²K�z�L¤�­¶¬Kµ�®°�O¡�§�¡�¨S¬� °§�¢U¢S£� °¬�¡h¡���§K­�¡±§�¯�¢S�
ª^¬���¢S§���³K�z�� °�¶¡n¹À¬���ºu©\·�Á+¥°�@®����\¦O¨d­�¡�¨U²K�)®C¬�¹��\��§�¢d©�¬�¦O��¬K®°©�¨S x¡�¥���©�§�µ���­\§�©��\©�§K©Q¡�¥��@¨S Oª^�z���z ;¡�¨S§�¢D®C¬�¹��\�\¤K�¶Ã�­¶�\®O¡hª^¬K�h²K�z��£�©�µ�§�¢U¢
�F¬� *¡�¥��Â¡���§�¨U �¨S �³x¦�§�¡�§�¤�­\§��°©��\¦*¯u£l¬�²��\�´Ñ°¡´¡�¨S �³�bUb�¬�ª<¡�¥��Â¡���§�¨U °¨U �³�¦�§�¡�§�·
� ò±ô��¶òr8Uò±ò�� ���Kô��@Á+¥°��­¶�°¯�¨S­@¨U ;¡��z��®D¬K¢S§�¡�¨S¬� l¬�ªHú@§��L©´�\¢U�\�z�����K§�³K¨U²K�\©h³�¬u¬O¦x���L©´�°¢f¡±©�¨S l¡�¥°�@¬�²��\�´ç�¦O�z¡��z��µ�¨U °�\¦�­z§K©´�L©z¤;¯��O¡	©�­z¬����\©Q °¬
¯C�¶¡´¡��z�+¡�¥°§� (��§� °¦O¬Kµ ¨U *¡�¥��Â�� D¦O�z��ç�¦��¶¡��\��µ�¨S ��\¦*­z§K©´�L©z·<÷� *¬K���+�¶ÃO®C�z��¨U�\ °­¶�K¤O¨U ;¡��\��®C¬�¢d§�¡�¨U¬K i¦O¬u�\©+ °¬�¡	���L©´¬K¢U²K�	¡�¥°�Â¦�¨Uµ��z D©´¨S¬� Oç
§�¢S¨U¡n£l®���¬�¯�¢S�zµ�·
� ô�;�óKò ���Kô���Á+¥°��Ð�§�¥°¦������K§�µ�¬O¦O�z¢«©´¡�§-£O©�¹	¨f¡�¥�¨S i¡�¥����±§� D¦O¬�µ ®°§�¡�­±¥iª^¬��+§�¢S¢9­\§�©��\©\·�÷� i¬��±¦O�\�h¡�¬�¬K¯O¡�§�¨U (§����\©���¢U¡À¨S i���\§K©´¬K Oç
§�¯°¢U�@¡�¨Sµ��K¤;¡�¥��¿ u��µ�¯C�z�À¬�ª«³K�z ��\��§�¡�¨S¬� °©Q¹+§�©h¢U¨Sµ�¨f¡��\¦l¡�¬�Ë���¹	¥�¨d­±¥l���\©���¢U¡��\¦l¨U i§�¢S§K­±º�¬�ªH­¶¬K ;²K�z��³��\ °­¶�K· �� �¢S£�¹	¨f¡�¥i�¶Ãu¡����\µ��\¢U£
¢S¬� �³x­¶¬Kµ�®��O¡�§�¡�¨S¬� *¡�¨Sµ��\©\¤O¡�¥��6®C�z��ª^¬���µx§� °­z�Â¨U °­z���L§�©��\©ÂÇ^���\©���¢U¡�©+ �¬�¡@©´¥°¬�¹	 DÉ�·
Ò<¨U³K�����)Ì¿§�³K§�¨U x¦O�\®�¨S­¶¡�©�¡�¥��@©�¨fÃ�­¶��¨f¡��z��¨S§°¤�¯��O¡� °¬�¹3ª^¬K�Q¡�¥��)­\§�©��	¬�ª~©´µx§�¢U¢�µ��L§�©������\µ��z ;¡Q �¬�¨d©´��Ç��Lü � � ��È-É�·<Ðv¨f¡�¥�¡�¥�¨d©h§�µ�¬K�� ;¡
¬�ª< �¬�¨d©��)¡�¥°�Â©�¨S³� °§�¢S©+©�¥�¬�¹v¬� �¢S£i©�¢U¨S³�¥;¡	¦O¨U½C�\���\ °­¶�L©z·��À¬�¡�¥i®°§�¨U��çZ¹	¨d©��@µ�¬O¦O�z¢d©	©´¥°¬�¹q �¬�¦O¨f½9�z���z D­¶�¿¹	¨f¡�¥*���\©�®D�L­�¡+¡�¬�¡�¥°�¿ °¬�¨d©´�zç
ª^���z�x®C�z��ª^¬���µ�§� °­¶��¨S °¦O¨d­z§�¡�¨U °³%©n¡���¬K �³*��¬�¯°�°©n¡� ��\©�©\¤«¹	¥�¨d­±¥>¨d©Âª^¬K�Â¡�¥��l¼@��ºu¨S �����§iµ�¬O¦O�z¢h®°§���¡�¢S£�¦O����¡�¬�¡�¥��l§-²K�z�±§�³K¨U �³*�¶½9�\­¶¡
¬�ªQ¡�¥���­z¬������\¢S§�¡�¨S¬� �µ��\§K©´������¤D¯��O¡6§�¢d©´¬0Ç�§� D¦%­¶¬Kµ�®°¢U�z¡��z¢S£*ª^¬���¡�¥��x��¥��z �����¯�µ�¬O¦O�z¢èÉ)¦�����¡�¬x¡�¥°��§�¢U���\§K¦O£i®C¬u¬��@®C�z��ª^¬���µx§� °­z�
¹	¥�¨d­±¥*­\§� � �¬�¡�³K�¶¡+¹�¬K��©���·�÷� l¡�¥°�¿¬�²K�z��ç�­z¬� °©´¡��±§�¨S ��L¦�­\§�©���¤;¯D¬�¡�¥*¡�¥��6ùu¬�µ��\���\ ����K§�§�©h¡�¥��6ùu¬Kµ��\���\ �����¯xµ�¬u¦��z¢d©À¦���¬K®i©´¥D§���®�¢U£
§� D¦x©´¥�¬�¹�²��\��£�©´¨Sµ�¨U¢d§��h¨U Oª^�\���\ ;¡�¨d§�¢°®C�z��ª^¬���µx§� °­z��¤�¨Z· ��·Q§6³��±§�¦��°§�¢O¨S °­¶���\§K©´�	¹	¨U¡�¥ ��·<Ò°¬���©�µx§�¢S¢�²�§�¢S���\©h¬�ª ��¤�¡�¥��)®C�z��ª^¬���µx§� °­z�
¬�ªQ¡�¥��xùu¬�µ��z���z 	����§�µ�¬O¦O�\¢�¦���¬K®°©�¦���§K©n¡�¨S­\§�¢S¢U£K¤D§�©��¶ÃO®C�\­¶¡��\¦«¤~¯��O¡¿¡�¥���ùu¬�µ��z���z 	����¯�µ�¬O¦O�\¢�©��z�\µx©@¢S�\©�©�©´¡���¬� °³�¢S£*�z½C�L­�¡��L¦%¨S 
¡�¥°���� D¦O�z��ç�¦��¶¡��\��µ�¨S ��\¦x­\§�©���·Q¼q®C¬K©�©�¨U¯�¢S�@¨S °¦O¨d­z§�¡�¨S¬� l¬�ª«¨f¡±©À��¬K¯��°©´¡� ��L©�©�¡�¥°§�¡�¨d©h®���¬�¯D§�¯�¢S£x¦O���)¡�¬�¡�¥��¿§-²K�z�±§�³K¨U �³Â�z½C�L­�¡+¬�ª~¡�¥°�
­¶¢S�°©´¡��\�	®���¬�¡�¬�¡n£;®C�\©\·
Ò<¨U³K�����)Í�©�¥�¬�¹)©�¡�¥���¨S Oª^�\���\ K¡�¨S§�¢°®C¬�¹��\��ª^¬K��¡�¥°�)¡n¹À¬����\µx§�¨S �¨U °³� �¬�¨d©��@¢S�z²��\¢S©\¤�¨Z· ��· 9~ü�B <�� ������È�V��UÈ GK·~÷�¡À¨U¢S¢U�D©n¡���§�¡��\©h¡�¥°��¦O�±§�©´¡�¨d­
¦O�L­¶���\§�©��)¬�ª«¨U Oª^�\���\ ;¡�¨d§�¢C®D�\�´ª^¬K��µx§� D­¶�@¨S x¡�¥���®°���L©´�\ °­¶��¬�ª«µ��\§K©´�����zµ��\ K¡À �¬�¨d©���·�Á+¥���®°���L¦O¨S­¶¡�¨S²���®D¬�¹À�z��¬� x¡�¥��@¡���§�¨U °¨U �³�¦�§�¡±§
���zµx§�¨S ��\¦�²u¨U��¡��D§�¢S¢U£��° °§�½9�\­¶¡��\¦�ª^¬K�Q¨U °­z���L§�©��\¦�¢U�\²��z¢d©�¬�ª9 �¬K¨S©��6Ç^ �¬�¡h©´¥�¬�¹	 CÉ�¤�¨S °¦O¨d­z§�¡�¨S �³¿¡�¥°§�¡Q¡�¥��	µ�¬O¦O�z¢d©�ª�§�¨f¡�¥Oª^��¢S¢U£�Ñ�¡´¡��\¦�¡�¥°�
®���¬�²u¨S¦O�L¦%¦�§�¡�§�¤~¹	¨U¡�¥°¬��O¡6¦O¨d©n¡�¨U �³K��¨d©´¥�¨S �³( �¬�¨d©���ª^��¬�µ!©�¨U³K °§�¢Z·�¼)¢U¡�¥�¬K��³�¥�¡�¥���¦O�L­¶���\§�©��\¦%¨U Oª^�\���\ ;¡�¨d§�¢�®D�\�´ª^¬K��µx§� °­¶��¨U °¦�¨S­\§�¡��L¦
§�¯C¬�²��¿¨S °¦O¨d­z§�¡��\©+§�®D¬u¬K�À��¬�¯°�°©n¡� ��\©�©�ª^¬��À¡�¥°�6µ�¬O¦O�\¢S©À¨S �©´¨U¡��°§�¡�¨S¬� °©À¹	¨U¡�¥�¦O�L­¶���\§�©��\¦l®D�\�´ª^¬K��µx§� D­¶��¤;¡�¥���§�­¶¡��°§�¢Cµ��L§�©������\µ��z ;¡
¬�ª<¡�¥°�6��¬K¯��°©´¡� ��L©�©+­¶��¨U¡��z��¨S¬� «¤�§K©	¦O�¶Ñ° °�\¦(¨U �ùu�L­�¡�¨S¬� �Ì°¤O���u�K�°¨U���\¦(§�¦O¨f½9�z���z ;¡)�zÃu®C�z��¨Sµ��\ ;¡�§�¢«©��¶¡���®«·
ùu¨Sµ�¨U¢d§���¡�¬0¡�¥°�(®°���\²;¨S¬��D©��zÃu®C�z��¨Sµ��\ ;¡\¤)È,�0¦O�°®�¢U¨d­z§�¡���¦�§�¡±§�©��¶¡±©�¹À�z���*³K�z ��\��§�¡��L¦»�°©�¨U �³�§ Ý<� ¸ ¬�ª@Ñ�ªè¡��z�z �³��\ ��\©�ª^¬����L§�­±¥
¬�ªh¡�¥���¡�¥°���\��¢S�z²K�z¢d©@¬�ªÀ­z¬� � ��L­�¡�¨U²u¨U¡n£%§� °¦� ;�°µ�¯C�z�Â¬�ª�¡�¨Sµ��zçZ®C¬�¨S ;¡�©\¤ ��·�Ò°��¬Kµ �\§�­±¥0¬�ª�¡�¥��\©�� ��Í��l �¬K¨S©��¶çZª^���\��¦�§�¡�§K©´�z¡�©�Ç^�L§�­±¥
���z®����\©��z ;¡�¨S �³�¬K ���¦°§�¡�§�çZ®C¬�¨S ;¡±É¶¤K �¨S ��Â§�¦�¦�¨f¡�¨U¬K °§�¢C¦�§�¡±§�©��¶¡�©�¹À�z���@­¶���\§�¡��\¦l¯;£x§K¦�¦O¨S �³�³;§��°©�©´¨d§� �µ��\§K©´�°���\µ��\ ;¡� �¬K¨S©��)¹	¨U¡�¥iÓ\�z��¬
µ��\§� *§� D¦i§�²�§���¨d§� °­z�@¬�ª#�UÈK·Q¼)³K§�¨U (§�¢S¢Dµ�¬O¦O�\¢S©À¹À�z���)¡��±§�¨S ��L¦l¬� i¡�¥��Â¦�§�¡�§�©��¶¡±©z¤u³K�z ��\��§�¡�¨S �³6¡��\ *�L©n¡�¨Uµx§�¡��\©hª^¬��À¡�¥�� Ý<� ¸!ª^¬K�
�\§K­±¥x¦�§�¡±§�®C¬�¨S K¡L·<Á+¥°�	��¬K¯��°©´¡� ��L©�©Q­\§� � �¬�¹�¯D�@¦��¶¡��\��µ�¨S ��\¦�¯u£�­z§�¢d­¶�°¢S§�¡�¨S �³¿¡�¥��)µ�¨S �¨Sµ�§�¢D­z¬������\¢S§�¡�¨S¬� �¯C�¶¡n¹À�z�\ �¡n¹�¬�©�¬�¢S�O¡�¨S¬� D©
¬���¡)¬�ªH¡�¥��Â¡��\ ��\©´¡�¨Sµ�§�¡��L©z·
Á+¥��l���\©���¢U¡�¨S �³%µ��\§K©´�°���L©6¬�ª	��¬�¯��°©´¡� °�\©�©�§����l©´¥°¬�¹	 »¨U ¾Ò<¨S³������*ÎO·�Á+¥��*¼)��º;¨S �� ��§�µ�¬O¦O�z¢À©´¥�¬�¹)©�§���¬K¯��°©´¡� ��L©�©6¡�¥°§�¡�©n¡±§-£O©
§�¯C¬�²��)§-²K�z�±§�³K�hª^¬K��§�¢S¢�¡�¨Uµ��zçZ®C¬�¨S ;¡�©\·<Á+¥�����¬K¯��°©´¡� ��L©�©�¬�ª9¡�¥��¿ú@§��\©��z¢S�z�z�����K§@µ�¬O¦O�\¢°¨d©�¥�¨S³�¥xª^¬K� �
	 �O¤K©�¢U¨S³�¥;¡�¢S£�§�¯C¬�²��)§-²��\��§�³��
ª^¬���� ��Ë�Ì�§� °¦i¯D�\¢U¬�¹q§-²K�z�±§�³K�À¹	¥°�z  �|¨S©À©´¢S¨S³�¥;¡�¢S£�¢U�L©�©h¡�¥°§� l¡�¥��� u��µ�¯D�\��¬�ª«³��\ ��\©\·QÁ+¥�¨S©À¦O�L­¶���\§�©��)¨S i��¬�¯��D©n¡� ��\©�©hµx§�¡�­±¥��L©
�¶Ã�§K­�¡�¢S£%¡�¥��l­z§K©´�L©6¹	¥��\����¡�¥°�l¨U ;¡��z��®D¬K¢S§�¡�¨S¬� >¥°§�©Â¡�¥��lµ�¬K©´¡�¨S Oö°���\ °­¶�K·*Á+¥�¨d©�©´¡���¬� �³���¬�¯��D©n¡6¯C�z¥°§-²u¨S¬��6¨d©�®���¬�¯°§�¯�¢S£�¦O����¡�¬
¡�¥°��ª�§K­�¡À¡�¥°§�¡	¨f¡	�zµ�®�¢S¬�£O©�§�®°©��z�°¦�¬�¨S u²��z�±©��)¡�¬x©�¬�¢S²��@ª^¬��À¡�¥��¿¢S�\§�©´¡+µ��L§� �©7�;�°§����¿©´¬K¢U��¡�¨S¬� «·�÷�¡	©´�\�zµx©�¡�¥°§�¡À¡�¥��Â¨U ;¡��z��®D¬K¢S§�¡�¨S¬� 
¦O�\³��±§�¦O�L©h¡�¥��6��¬�¯��°©´¡� °�\©�©�¬�ª�¡�¥��6®°©��z�°¦�¬�ç�¨U u²��\��©���·
¼aµ�¬����Â³��z °�z�±§�¢9¨U ;¡��z��®����z¡�§�¡�¨S¬� i¬�ª�¡�¥��6�¶ÃO®C�z��¨Uµ��\ K¡±§�¢~���\©���¢U¡�©+¨d©	®���¬�²;¨d¦O�L¦l¨S *¡�¥���¦O¨d©�­z�°©�©´¨S¬� �Çpùu�L­�¡�¨U¬K �ÎKÉ�·

��á å â �À�*æ��À� â ä ã
÷� �¡�¥°¨S©�®°§�®C�z��§�¡�§�Ãu¬K �¬�µ�£�¬�ª	­z¬� ;¡�¨S u��¬��D©6µ�¬u¦��z¢S¨U �³0§�®�®���¬K§K­±¥��\©Â¹+§�©�®���¬K®D¬;©´�L¦�­¶¬� D©´¨d©n¡�¨U °³%¬�ª+¡�¥°���\�i­¶¢d§�©�©´�L©zÆ�®°§�¨S�´ç�¹	¨d©´�K¤
��¬���³K¥«¤D§� °¦%­¶¬Kµ�®�¢U�zÃ� ��¶¡n¹À¬���ºiµ�¬O¦O�z¢d©\·�Á+¹À¬l³��\ ��z�±§�¢S¨UÓ\�\¦��u�K�D§�¡�¨S¬� D©@§�����³K¨U²K�z �¡�¥D§�¡¿¦��\©�­¶��¨U¯C��§�¢U¢<��¬K��³�¥� °�¶¡n¹À¬���ºiµ�¬O¦O�z¢d©z·
÷� �§K¦�¦O¨U¡�¨S¬� «¤�§>©��¶¡�¬�ª@�z²�§�¢U�°§�¡�¨S¬� 3­z��¨U¡��\��¨d§�¹	¥�¨d­±¥�§����(­¶�\ K¡���§�¢�¡�¬0³K�z ��z¡�¨d­l ��z¡n¹�¬K��º�µ�¬O¦O�z¢S¨U °³°¤Q¹À�z���i®���¬�®C¬K©��\¦»§� °¦~¤�¹À�z���
§�®°®�¢U¨d­z§�¯�¢S��¤"�;�°§� K¡�¨f¡±§�¡�¨U²K��µ��L§�©������L©¿¹��\����³�¨S²��\ «·x¼ �K�D§�¢S¨f¡±§�¡�¨S²���§�©Â¹À�z¢S¢�§�©6§� 0�\µ�®�¨U��¨d­z§�¢�­z¬�µ�®°§���¨d©´¬K �¬�ªÀ§�©´�z¡�¬�ªÀµ�¬O¦O�\¢S©
¹+§�©+®C�z��ª^¬���µ��L¦i¯D§�©��\¦*¬� *¡�¥��L©´�6�\²-§�¢U�D§�¡�¨S¬� �­¶��¨U¡��z��¨d§�·
Á+¹À¬>¬�ª@¡�¥���µ�¬K©´¡x©´¡���¨Sº;¨S �³����\©���¢f¡±©�¬�ª�¡�¥����zÃu®C�z��¨Sµ��\ ;¡�§�¢	�\²�§�¢S�°§�¡�¨U¬K 3¨d©�¡�¥°§�¡l­¶�������\ ;¡�³K�z ��z¡�¨d­( ��¶¡n¹À¬���º»µ�¬u¦��z¢d©x®D�\�´ª^¬K��µ
¦O¨d©�§�®�®C¬�¨S K¡�¨U °³6¹	¥��z �¢S�\§��� ��L¦�¬K x¦�§�¡±§�©��¶¡�©Q­z¬� °©�¨d©n¡�¨U �³6¬�ª9§Â���z¢d§�¡�¨U²K�z¢S£�¢S¬�¹� u��µ�¯D�\��¬�ªC¡�¨Sµ��¶ç�®D¬K¨U ;¡�©h§� °¦�¹	¥��\ x­¶¬�������®O¡��L¦�¯u£�§
c c�� �
�.
 � �������n]��±ÿ�
�
����WROÿ
� �/� �nÿ#���/� ���&����� ��� ÿ
��(0�/������	6ÿ �/��� ��� � R/��� �nÿ�ÿJ�H��
nÿ��n]���% �nÿ2��� �Âÿ�� ���.
�� ��� �/��� �Vh � ÿ
�����n]J������]���� ��
 ����� g ���n]

�"� R����/��� �&��������+



5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Predictive Power vs. Time (Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Predictive Power vs. Time (Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Predictive Power vs. Time (Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Free−run Predictive Power vs. Time (Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er
Free−run Predictive Power vs. Time (Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

Free−run Predictive Power vs. Time (Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

One−step Predictive Power vs. Time (Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

One−step Predictive Power vs. Time (Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30

0

0.2

0.4

0.6

0.8

1

Time−points

Pr
ed

ict
ive

 P
ow

er

One−step Predictive Power vs. Time (Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−2

10
−1

10
0

10
1

10
2

10
3

10
4

10
5

Time−points

M
ax

im
um

 e
ig

en
va

lu
e

Stability vs. Time (15 Genes, Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−2

10
−1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

Time−points

M
ax

im
um

 e
ig

en
va

lu
e

Stability vs. Time (15 Genes, Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−1

10
0

10
1

10
2

10
3

10
4

10
5

Time−points

M
ax

im
um

 e
ig

en
va

lu
e

Stability vs. Time (15 Genes, Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−2

10
−1

10
0

10
1

10
2

10
3

Time−points

Co
m

pu
ta

tio
n 

Ti
m

e

Computational Costs vs. Time (Connectivity 15 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−2

10
−1

10
0

10
1

10
2

10
3

Time−points

Co
m

pu
ta

tio
n 

Ti
m

e

Computational Costs vs. Time (Connectivity 8 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

5 10 15 20 25 30
10

−2

10
−1

10
0

10
1

10
2

10
3

Time−points

Co
m

pu
ta

tio
n 

Ti
m

e

Computational Costs vs. Time (Connectivity 2 and Noise 0.01)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     
wahde99a    

fhAP�SX�Ù-Õ���# ¸��\§K©´�°���\µ��\ ;¡� �¬K¨S©��*ÇH9~ü � � �°ÈLÉ	�zÃO®D�\��¨Sµ��z ;¡�©¿¬�ªÀ©´�\²��z �³��z °�¶¡�¨d­� °�¶¡n¹À¬���º(µ�¬O¦O�\¢S©Â§�©¿§xª^�° °­�¡�¨U¬K 0¬�ª� �¬°·Â¡�¨Uµ��¶ç
®C¬�¨S K¡±©Â¨U 0¡�¥°��¦°§�¡�§K©´�z¡�Ç^Ãuç�§�Ãu¨d©±É�· � ¬�¹)©\Æ6ùu¨fÃ%�\²�§�¢S�°§�¡�¨U¬K >­z��¨U¡��\��¨d§�·���¬K¢U�°µ� D©zÆÂÁ+¥����z��¦O¨f½9�z���z ;¡6¢S�z²��\¢S©¿¬�ª�­¶¬K � ��\­¶¡�¨S²u¨f¡n£K·�ùu�\�
¡��zÃu¡	ª^¬��	µ�¬����6¦O�¶¡±§�¨S¢U�L¦*¦O�L©�­z��¨S®O¡�¨U¬K «·



5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 15 and Noise 0.0001)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 8 and Noise 0.0001)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 2 and Noise 0.0001)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 15 and Noise 0.1)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 8 and Noise 0.1)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
0.4

0.5

0.6

0.7

0.8

0.9

1

Time−points

In
fe

re
nt

ia
l P

ow
er

Inferential Power vs. Time (Connectivity 2 and Noise 0.1)

reference   
haeseleer99a
someren00a  
someren00b  
arkin97a    
chen99b     

fhAP�SX�Ù-Õ���# ÷� Oª^�\���\ K¡�¨S§�¢°®C¬�¹��\�h¬�ª~©��z²K�z l¦O¨U½9�z���z ;¡�µ�¬O¦O�z¢d©À§�©h§�ª^�� °­¶¡�¨S¬� l¬�ª« �¬°·�¡�¨Sµ��¶ç�®D¬K¨U ;¡�©�¨S x¡�¥��¿¦�§�¡±§�©��¶¡ÂÇèÃuç�§�ÃO¨S©±É�· � ¬�¹)©\Æ
��¨f½9�z���z ;¡+¢U�\²��z¢d©À¬�ªHµ��L§�©������\µ��z ;¡� �¬K¨S©���Çè¡�¬K®«Æ�²��\��£x©�µ�§�¢U¢QÇH9~üU� � ������ÈLÉ¶¤K¯C¬�¡�¡�¬Kµ(ÆQµ�¬K�������L§�¢S¨S©´¡�¨d­�ÇH9~üU� �SÈLÉ�É�· � ¬�¹)©\ÆQÁ+¥����\�
¦O¨U½C�\���\ ;¡)¢U�\²��z¢d©+¬�ª�­¶¬K � ��\­¶¡�¨S²u¨f¡n£K·hùu�z�¿¡��zÃu¡	ª^¬��	µ�¬����6¦O�¶¡±§�¨S¢U�L¦(¦��\©�­¶��¨U®O¡�¨U¬K «·

5 10 15 20 25 30
−0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Time−points

Ro
bu

st
ne

ss

Robustness vs. Time (15 Genes, Connectivity 15)

reference   
haeseleer99a
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
−0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Time−points

Ro
bu

st
ne

ss

Robustness vs. Time (15 Genes, Connectivity 8)

reference   
haeseleer99a
someren00b  
arkin97a    
chen99b     

5 10 15 20 25 30
−0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Time−points

Ro
bu

st
ne

ss

Robustness vs. Time (15 Genes, Connectivity 2)

reference   
haeseleer99a
someren00b  
arkin97a    
chen99b     
someren00a  

fhAP�SX�Ù-Õ��2# � ¬�¯°�°©n¡� ��\©�©�¬�ªH©´�\²��\ �¦�¨f½9�z���z ;¡�µ�¬O¦O�\¢S©�§�©h§6ª^�� °­�¡�¨U¬K l¬�ª~ �¬D·<¡�¨Sµ��zçZ®C¬�¨S ;¡�©h¨U x¡�¥���¦°§�¡�§K©´�z¡�ÇèÃuç�§�ÃO¨d©�ÉQ§� °¦x¦O¨U½C�\���\ ;¡
¢S�z²��\¢S©H¬�ª°­z¬� � ��L­�¡�¨U²u¨U¡n£�Çp­¶¬�¢S��µ� °©±É«¨S 6¡�¥���­\§�©���¬�ª����\§�¢U¨d©n¡�¨S­�µ��L§�©������zµ��z ;¡H �¬K¨S©��@Ç ���SÈLÉ�·�ùu�z�h¡��zÃ;¡�ª^¬��<µ�¬����h¦O�¶¡±§�¨S¢U�L¦�¦O�L©�­z��¨S®O¡�¨S¬� H·
­¶¬K °©�¨S¦O�\��§�¯�¢S��§�µ�¬K�� ;¡À¬�ªHµ��\§�©������zµ��z ;¡À �¬�¨d©´�K·QÁ+¥��\©��@¡n¹À¬�§�©�®D�L­�¡�©+§������\©�®D�L­¶¨d§�¢S¢U£�¡n£u®�¨d­z§�¢Dª^¬K�À¡�¨Sµ��zç�­z¬����±©��@³��\ ��¿�¶ÃO®����\©�©´¨S¬� 
µ��\§K©´�����zµ��\ K¡±©z·
¼¾¹	¨d¦O��²-§���¨S�¶¡n£¿¬�ª�µ�¬O¦O�\¢S©H¡�¥°§�¡<¥D§-²��Q¯C�z�z �©´�D­z­¶�L©�©´ª^��¢K¨U �¬�¡�¥°�z��¦�¬�µx§�¨S °©«¥D§-²���¯C�z�\ �®���¬�®C¬K©��\¦�ª^¬��<³��\ ��¶¡�¨S­h ��¶¡n¹À¬���º@µ�¬O¦O�\¢U¨S �³°·
ú)¬�¹À�z²K�z�L¤«¡�¥��i���z¢d§�¡�¨U¬K °©´¥°¨U®�¯C�¶¡n¹À�z�z 3¯�¨S§K©�§� °¦�²�§���¨S§� °­¶��¡�¥°§�¡�¥��z¢d¦>ª^¬���¬�¡�¥°�z��¦�¬�µx§�¨S °©� °¬%¢U¬K �³��\��¥�¬K¢S¦�©�ª^¬���¡�¥��i¦�¬�µx§�¨S 
¬�ªÀ³��\ ��¶¡�¨S­� ��z¡n¹�¬K��º�µ�¬O¦O�z¢S¨U °³°·�Á+¥�¨S©Â¢d§�­±º�¬�ªÀ§� 0�\²;¨d¦O�\ K¡6���z¢d§�¡�¨U¬K �¯C�¶¡n¹À�z�z >¨S Oª^�z���z ;¡�¨d§�¢Q§� °¦�®°���L¦O¨S­¶¡�¨S¬� >®D¬�¹À�z�Â¨d©6§*¦�¨U���\­¶¡
���\©���¢f¡6¬�ªh¡�¥°�x¨U �¥°�z���z ;¡�¦O¨Uµ��\ °©´¨S¬� D§�¢S¨f¡n£%®°��¬K¯�¢U�\µ!¬�ªÀ³��\ ����¶ÃO®����\©�©´¨S¬� >¦�§�¡±§�©��¶¡�©\·�Á+¥��x¢U¨Sµ�¨f¡��\¦> u��µ�¯C�z�6¬�ª�µ��\§K©´�°���L¦%¡�¨Uµ��¶ç
®C¬�¨S K¡±©)­¶¬Kµ�®°§����\¦i¡�¬�¡�¥��6 u��µ�¯C�z�)¬�ª<³K�z ��L©)§�¢S¢S¬�¹)©��\²��\ *¡�¥��6µ�¬K©´¡@©´¨Sµ�®�¢S��µ�¬u¦��z¢d©+¡�¬x®C�z��ª^�\­¶¡�¢S£lÑ�¡	¡�¥���³�¨S²��\ (¦°§�¡�§K©´�z¡\·hÁ+¥°�
¦O¨d©�§�®�®C¬�¨S K¡�¨U °³0���\©���¢U¡�©�¬�ªÂ©´¬Kµ��*³K�z ��z¡�¨d­* °�¶¡n¹À¬���º»µ�¬O¦O�\¢S©�®°��¬�²u¨d¦O�\©�§�©n¡���¬K �³�¨S °¦O¨d­z§�¡�¨S¬� �¡�¥°§�¡x¡�¥������z¢d§�¡�¨S¬� D©´¥�¨S®3¯C�¶¡n¹À�z�\ 
¯�¨d§�©	§� °¦(²-§���¨d§� D­¶�¿¬�ª�³��z °�¶¡�¨d­¿ ��¶¡n¹À¬���ºlµ�¬O¦O�z¢d©	©�¥�¬���¢d¦(¯D�6¯C�¶¡�¡��\�)�� °¦O�\��©´¡�¬u¬O¦~·�Á+¥��\���zª^¬�����¤u³��\ ��¶¡�¨S­Â °�¶¡n¹À¬���ºxµ�¬O¦O�\¢U¨S �³x­z§� 
¬� °¢U£x¯C�6µx§�¦O�Â©´�D­z­¶�L©�©´ª^��¢Z¤O¹	¥��z *¡�¥°�¿²�§���¨d§� °­z��¬�ªH¡�¥��Âµ�¬O¦O�\¢S©+¨d©À¯D�z¡´¡��z�@­z¬� ;¡���¬�¢S¢U�L¦~¤;®D¬;©�©�¨U¯°¢U£x¡�¥���¬���³K¥l¡�¥°�¿�D©´�Â¬�ª<¯�¨S¬�¢S¬�³�¨d­z§�¢
ºu �¬�¹	¢S�\¦O³K��·�¼�©6§� ��zÃ�§�µ�®�¢S��¤9¡�¥°�iùu¬�µ��z���z 	����§lµ�¬O¦O�\¢�¡�¥°§�¡6�¶ÃO®�¢S¬�¨U¡�©�¡�¥���ª�§K­�¡Â¡�¥°§�¡6³��z °�¶¡�¨d­� ��¶¡n¹À¬���ºO©�§�����¯D�\¢U¨S�z²K�\¦�¡�¬�¯C�
©�®°§��±©´�K¤O¬��O¡�®D�\�´ª^¬K��µx©)§�¢U¢H¬�¡�¥°�z�	µ�¬O¦O�z¢d©)¨S (¡�¥���­\§�©��Â¬�ªQ�¶Ãu¡����zµ��\¢U£l�° °¦O�z��ç�­¶¬� D©n¡���§�¨U ��L¦*¦°§�¡�§°·h¼)¢U¡�¥°¬���³K¥�¡�¥�¨d©	µ�¬O¦O�z¢�¨S©	¬�ª< °¬
®��±§�­¶¡�¨d­z§�¢9�°©��¿¨f¡@©�¥�¬�¹)©h¡�¥°§�¡	¡�¥��Â�°©���¬�ª�¯�¨S¬�¢S¬�³K¨S­\§�¢Cºu �¬�¹	¢U�L¦O³��Â­z§� *§K¦O���;�°§�¡��z¢S£x¯°§�¢S§� °­¶��¡�¥���©�¥�¬K�´¡±­¶¬�µ�¨S �³K©�¬�ª�¡�¥��6¦�§�¡�§K©´�z¡�©\·
¼) °¬�¡�¥°�z��©´¡���¨Uºu¨S �³*���\©���¢U¡6¬�ªh¡�¥����¶ÃO®C�z��¨Uµ��z ;¡±§�¢��z²�§�¢S�°§�¡�¨S¬� >¨S©¿¡�¥��x¦O��§K©n¡�¨S­�¦O��¬�®>¨U >®C�z��ª^¬���µ�§� °­¶��¬�ª+§�¢S¢�µ�¬O¦O�\¢S©Â¹	¥°�z ��z²K�z 
¡�¥°��©�¢U¨S³�¥;¡��\©´¡¿§�µ�¬K�� ;¡�¬�ª�µ��L§�©������\µ��z ;¡� �¬K¨S©���¨d©¿¨U ;¡���¬O¦O�°­z�\¦~· �� �¢S£*¡�¥���¼)��º;¨S �� ��§xµ�¬O¦O�z¢�©�¥�¬�¹��L¦�©´�°¯°©n¡±§� ;¡�¨d§�¢<��¬�¯��°©´¡� °�\©�©
§�³;§�¨S °©´¡+ °¬�¨d©´�K¤�¯��O¡)�zÃu¥°¨U¯�¨U¡�©@¢U¬�¹s¨U �ª^�z���z ;¡�¨d§�¢«®C¬�¹À�z�L· ���L­z§��°©´�Â �¬K ��6¬�ª<¡�¥°��¨Uµ�®�¢S�zµ��\ K¡��\¦(µ�¬O¦O�z¢d©	®C�z��ª^¬���µ��L¦(¹��\¢U¢«¬K � �¬�¨d©´£
¦�§�¡�§�¤�¡�¥��^�;���L©n¡�¨U¬K %§���¨S©��\©+¹	¥°�¶¡�¥°�z�)¬K�) �¬�¡)¨U¡@¨d©)µx§�¡�¥��zµx§�¡�¨d­z§�¢S¢S£i®C¬K©�©´¨S¯�¢S�Â¡�¬l¦O¨d©n¡�¨U °³���¨d©´¥� °¬�¨d©´�Âª^��¬�µ ©´¨S³� °§�¢S©)¹	¥��z �¬� °¢U£(§
¢S¨Uµ�¨U¡��\¦�§�µ�¬��� ;¡¿¬�ª�¡�¨Sµ��¶ç�®D¬K¨U ;¡�©¿§�����§-²�§�¨S¢d§�¯�¢S���»Á+¥°���°©���¯�¨S¬�¢S¬�³K¨S­\§�¢«ºu �¬�¹	¢S�\¦O³K�6¡�¬l¡�§�­±ºu¢S�6¡�¥°�\©���ºu¨U D¦�©@¬�ª�®���¬�¯�¢S�zµx©@©��z�\µx©
¡�¬�¯C�Â¡�¥��6�L©�©��z ;¡�¨S§�¢9¡�¬u¬�¢«¨S (���\²��\§�¢U¨S �³�¡�¥��6¨S ;¡��\��§K­�¡�¨S¬� D©+¬�ª�¬K���	³��\ ��\©\·



� �0| �21S'�}$*S3eza` *���-
Á+¥�¨d©	¹À¬���ºx¹À§K©Àª^�� °¦O�L¦�¯;£l¡�¥��6÷� ;¡��\¢U¢S¨S³��z ;¡@¸�¬K¢U�L­¶��¢d§��h��¨S§�³� �¬;©n¡�¨S­�ùO£u©´¡��\µx©+®���¬K³��±§�µ ¬�ª�¡�¥�� �@�\¢fªè¡�÷� K¡��z��ç�ÒD§�­z��¢f¡n£ � �\©��\§���­±¥
���z ;¡��z�)§�¡	¡�¥���Á��m�@�\¢fªè¡L·

����� ����� ã ���*�
È�· '�·���ê ú@§��\©��z¢S�z�\�\¤Où9· . ¨d§� �³D¤;§� °¦ � ·�ùu¬Kµ�¬�³�£u¨Z¤�� Ý �z ��z¡�¨d­) ��z¡n¹�¬K��º�¨U �ª^�z���z °­z��ÆQÒ���¬�µ ­¶¬�çZ�zÃO®����L©�©�¨S¬� x­¶¢S�°©´¡��z��¨S �³�¡�¬����z²��\��©��
�\ �³�¨S ��z�\��¨S �³D¤ ���	ð�í�ðèñ��¶í���î�ô�õpð�ì�� !	� Ç
�;É�¤O®�®«·A� ����
 ��Ë�Ï�¤OË �����°·

ËO·	¼�·K¼)�� �¬K ��)§� °¦��¿·0��§-²u¨d¦�©´¬K «¤���Á+¥��	¥°§���¦O¹	¨S��¨U �³Â¬�ª~¦��z²��\¢U¬K®�µ��z ;¡\Æ ����³K§� °¨UÓL§�¡�¨S¬� �§� °¦�ª^�° °­�¡�¨U¬K x¬�ª~³��\ �¬�µ�¨d­+���\³���¢d§�¡�¬���£
©�£O©n¡��zµx©z¤ ����ò�a-òr8Uí`�Cîxò¶ñDõ ! 0 � ¤O®�®«·«È��KÎ�È

CÈ���Ï�Í°¤�È,�����O·

Ì�· . ·DÐ>�\©�©´�\¢S©\¤9ß)·°²�§� 0ùu¬�µ��\���\ «¤C§� °¦�¸»· � �z¨S °¦O�\��©\¤���¼b­z¬�µ�®°§���¨d©´¬K �¬�ª�³��\ ��¶¡�¨S­� ��¶¡n¹À¬���º*µ�¬O¦O�\¢S©\¤ ���	ô�ìzð ��ì	�W9�î ��í��±ð��Oî
í�ñ��	ð�íLì±í�î ���OõZðèñ6b�� ����� � ¤O®�®H·DÎ ����
OÎ�È��°¤uË�����ÈK·

Í°·	¼�·�¼@��ºu¨S «¤ '�·Qùu¥��\ «¤�§� °¦��D· � ¬K©�©\¤���¼ ¡��L©n¡x­z§K©´�(¬�ª�­z¬������\¢S§�¡�¨S¬� »µ��¶¡���¨d­(­¶¬� D©n¡����°­¶¡�¨S¬� �¬�ª�§0���L§�­¶¡�¨S¬� ¾®°§�¡�¥u¹+§-£�ª^��¬�µ
µ��\§K©´�°���\µ��\ ;¡�©\¤ � �9ìzð�ò¶ñ9ì±ò 0WLSL ¤~È���� �u·

ÎO·	ÁÂ·O��¥��z «¤���·;Ò<¨U¢Sº�¬�²9¤K§� °¦lù9·uùuºu¨U�\ °§�¤ �´÷n¦O�\ K¡�¨fª^£u¨S �³�³K�z ��)���z³K��¢d§���¡�¬���£6 ��z¡n¹�¬K��ºO©<ª^��¬�µW�¶ÃO®D�\��¨Sµ��z ;¡�§�¢°¦�§�¡�§�¤ �!�R��í\ì±ò±ò±ó�ðèñ6b �
íh��õ ;°òlõt;uð���ó>ô�ñDñ"�°ô&8�ðèñ°õ�ò ��ñ9ô�õZð�í�ñ9ô�8�ì±í�ñ[�¶ò ��ò¶ñ9ì�ò�í�ñ ��í�î ���Oõ�ô�õZð�í�ñ9ô�8hîxí�8Sò�ì#�o8Uô��*ï¶ð�í&8Uí:b&9%$�&(' �*),+�� ���.-�¤�®�®«·a��Í/
9È��KÌ�¤
È,�����°·

Ï�·	ß@·u¸�
n¬�¢d©´ ��L©�©\¤OÁÂ·O¸%§� � H¤ � ·D�À§�©´¡�§�¬°¤u§� °¦���·uÐ>¬�¢d¦~¤0��Ò°��¬Kµø­¶¬u�¶ÃO®����\©�©�¨U¬K x¡�¬�­¶¬K���\³���¢d§�¡�¨U¬K «Æ�¼@ (§�®�®���¬K§�­±¥l¡�¬�¨U Oª^�\����¨S �³
¡���§� °©�­z��¨S®O¡�¨U¬K °§�¢;���\³���¢d§�¡�¨U¬K �§�µ�¬K �³¿³��z °�+­z¢S§K©�©��\©�ª^��¬�µë¢d§���³��zç�©�­z§�¢U�h�¶ÃO®����\©�©´¨S¬� �¦�§�¡±§�¤ � � óFa�ô�ñ9ì±ò �	ðèñ21�ò.� ��ô�843¶ñ��¶íF��îxô�õZð�í�ñ
�R��í\ì±ò�� ��ðèñ b �S9 �±õ�òzî � ! 0 ¤O®�®«·��;Ë ��
���Ì�Í°¤OË ������·�u·	¼�· ùO®�¨U��¬�² §� °¦ �¶¡ §�¢Z·U¤ ��Á+¥�� ¨U u²��\��©�� ®���¬�¯°¢U�\µ ª^¬K� ¬u¦�� µ�¬O¦O�z¢d© ¬�ª ³K�z ��z¡�¨d­  ��z¡n¹�¬K��ºO©\Æ
Á+¥�� ¦��¶¡��\��µ�¨S °§�¡�¨U¬K  ¬�ª ®°§��±§�µ��z¡��z�±© ¬�ª ¡�¥°� ©´£O©´¡��\µ ª^��¬�µ �zÃO®D�\��¨Sµ��z ;¡�§�¢U¢S£ ¬K¯°©´�\��²K�\¦ ¦�§�¡±§�¤ �
;Oõpõ � � 5459ô�ì±ôKó�òzî�ð�ìuwSî � ��î�wèò�ó6��5Dîxí�8Uïzð�í75Cõpî �45~ì\ð���ì.�Oðèõ �85o;°í�6	��ìzð���ìuw ;uõZî 8Q¤~È���� �u·

��·	¸»·;Ð�§�¥°¦O�¿§� °¦��D·uú)�z��¡�ÓK¤ ����¬K§���©��¶ç�³��±§�¨S ��\¦����\²��\��©��	�z �³K¨U °�z�z��¨S �³�¬�ª«³K�z ��z¡�¨d­	���z³��°¢S§�¡�¬���£� °�¶¡n¹À¬���ºu©\¤ ��39� � ��: ����¤9È,�����°·��·h��·DÐ>�\§-²K�z�L¤C��·CÐ0¬K��ºuµx§� «¤C§� °¦ Ý ·~ù;¡�¬���µ�¬D¤;��¸�¬O¦O�z¢S¨U °³l���\³���¢d§�¡�¬���£l ��z¡n¹�¬K��ºO©	¹	¨U¡�¥%¹À�z¨S³�¥;¡@µx§�¡���¨S­z�\©\¤ ���)ô�ìzð ��ì �W9�î2<
�°í ��ð��Oî í�ñ��)ð�íLì�í�îe�=�Oõpðèñ b?> ��� � ¤O®�®«·«ÈKÈLË�
CÈLË�Ì�¤DÈ�������·

È���·	ß@·�²�§� *ùO¬�µ��z���z «¤ . ·KÐ0�L©�©��z¢d©\¤;§� °¦l¸»· � �z¨S °¦O�\��©\¤@�´÷� Oª^¬K��µx§�¡�¨U¬K x�¶Ãu¡��±§�­¶¡�¨S¬� �ª^¬��Àµ�¬O¦O�z¢S¨U °³�³��\ ��@�zÃu®°���L©�©�¨U¬K °©\¤ �A�R��í\ì±ò±ò±ó/<
ðèñ b���í �Âõt;�òA������õ �S9�îe�°í ��ð��Oî í�ñ�3¶ñ��¶í���î�ô�õpð�í�ñ : ;�ò±í�� 9lðèñ�õt;�òB�@òzñCòr8C�Z6�¤°®�®«·DË�ÈLÎ�
�Ë�ËKËO¤;Ë�������·

È�È�·	ß@·�²�§� 0ùu¬Kµ��z���z «¤ . ·DÐ>�\©�©��z¢d©z¤C§� °¦�¸»· � �z¨S °¦O�\��©\¤;� . ¨S ��\§��)µ�¬O¦O�z¢S¨U °³l¬�ªQ³��\ ��¶¡�¨S­� ��¶¡n¹À¬���ºO©+ª^��¬Kµ �zÃu®C�z��¨Sµ��\ ;¡�§�¢<¦�§�¡±§�¤ �
�R��í\ì±ò±ò±ó�ðèñ6b ��í ��õ ;°òD'Àð b@;uõt;�3�ñ°õ�ò���ñCô�õZð�í�ñ9ô�8 �Qí�ñ��¶ò���òzñCì±ò�í�ñ�3¶ñ°õ�ò(8 8fð bKòzñ°õ �W9 ��õ�ò¶î � �¶íF�E+�í�8Sò�ì#�o8Uô��D�	ð�í&8Uí:b&9l¤°®�®«·°Ì;Î�Î�
OÌ�ÏKÏ�¤
Ë������°·

ÈLËO· '�·M��ê ú@§��\©��z¢S�z�\�\¤�F�·9Ð>�z «¤Hù9·~Ò°��¥���µ�§� «¤~§� °¦ � ·«ùu¬�µ�¬�³K£u¨p¤�� . ¨U ��L§���µ�¬O¦O�\¢U¨S �³*¬�ªhµ��� °§l�zÃu®°���L©�©�¨U¬K �¢U�\²��\¢S©�¦O����¨U �³(­¶ °©
¦O�\²��\¢U¬K®�µ��z ;¡)§� °¦*¨U  
n����£K¤ �G�	ôKì¶ð �Àì �W9�î ��í��±ð��Oî í�ñH�	ð�íLì±í�î ���OõZðèñ6b?> ��� � ¤�®°®«·�Í°È.
OÎKËO¤CÈ�������·

È\Ì�·	ÁÂ·°��¥��\ «¤�ú�·�ú@��¤�§� D¦ Ý ·D��¥u���±­±¥«¤I��¸�¬O¦O�\¢U¨S �³�³��\ ����zÃO®����L©�©�¨S¬� l¹	¨U¡�¥�¦O¨U½C�\���\ K¡�¨S§�¢9���;�°§�¡�¨U¬K °©\¤ ���	ô�ìzð ��ì �W9�î �°í ��ð��Oî í�ñ
�)ð�í\ì±í�îe�=�Oõpðèñ b%> ��� � ¤O®�®«·DË���
;Í���¤CÈ�������·

ÈzÍ°·	¸»·�ùO§-²�§�³��\§��«¤@� � ��¢S�\©�ª^¬K��¡�¥��¿�z²�¬K¢U��¡�¨S¬� i¬�ªH³��\ ��Â­¶¨S��­z��¨f¡���£K¤ ���	ô�ìzð ��ì �W9�î �°í ��ð��Oî í�ñ��	ð�íLì±í�î ���OõZðèñ6b%> ��J � ¤O®�®«·�Î�Í6
uÏKÎ�¤
È,�����°·

ÈLÎO·	¼�·<Ð>���\ °©�­±¥°��¤�� Ý �z �¬Kµ�¨d­*���\³���¢d§�¡�¨U¬K ¾µ�¬u¦��z¢S�\¦3§K©�§0 ��z¡n¹�¬K��º>¹	¨f¡�¥�¯D§�©�¨U °©�¬�ª¿§�¡´¡���§K­�¡�¨U¬K «¤ �K�	ôKì¶ð �Àì��S9�îe�°í ��ð��Oî í�ñ
�)ð�í\ì±í�îe�=�Oõpðèñ b%> �4J � ¤O®�®«·�����
CÈ,�KË�¤DÈ,�����°·

È\Ï�·	Þ�·hÒ���¨U�L¦Oµx§� «¤	¸»· . ¨S �¨d§�¢Z¤�÷�·ÀÞ@§�­±¥°µ�§� «¤+§� °¦+��· '���ê �z�L¤A�L�@©�¨U °³»¯°§-£��L©´¨d§� � ��¶¡n¹À¬���ºO©�¡�¬¾§� D§�¢S£;Ó\���¶ÃO®����\©�©´¨S¬� �¦�§�¡±§�¤ �
���°ï¶î�ðèõpõ�ò±ó�¤~È�������·

ÈI�u·h��·°Á+¥�¨S�¶½9��£(§� °¦ � ·CÁ+¥�¬�µx§K©z¤0� ���°§�¢S¨f¡�¨U²K�6§� °§�¢U£O©�¨S©+¬�ª<³K�z ��6 ��z¡n¹�¬K��ºO©\¤ ���	ôKì¶ð �Àì �S9�îe�°í ��ð��Oî!í�ñH�	ð�íLì±í�î ���OõZðèñ6bM> �4J � ¤
®�®H·$����
 ���°¤DÈ,������·


