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Average cum-min rel-Je after n executions: Contrived data
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Average cum-min rel-Je after n execution: Real data

���J�G�C=Z+

�}�.3�M'!&� 8'��:�YE�"!�=,3��
@BM'7NM +>=,#O�.Y��_7N�.� �27NM'7 !&�B+>=,#O�.Y��a½K¾W4 +.��#��m8 ! Ø�Ø�Ø_�Bk'�C@BM'#O�.�����"8

nS� ��!�� �"!L#&�È@B��7U4�=,!?�9#&%'�)4��"!D(i��!?7e=,��@B�)�,(
#&%'�A�E�-���"!&�"�K#9=0+23E��!O�.#&%'7e�L��� �E�-���"!?�"�K#9�'=,#B=��O�"#��"]G/G�
@B��7U4�=`!&��#?%'�b!&�B+>=,#O�.Y��b�"!&!&�E!C8�VG%�=,#d�>�"] /y�\+.� ��xe=,#G#&%'�b!?�B+�=`#O�.Y��N½K¾W� �Br��'�C�9=E� @[½K¾pÕ �½ B4DIF¾ @�� �½ B4DIF¾ ]'/l%'�"!&�
½K¾
�>�W#?%'�b7N�.� �27NM'7 Y0=,!D��=`��@B��@B!O�.#&�"!O�.���)��M'#?4'M'#y�`(�=Nx �*7U�C=,���1�BkH�C@BM'#O�.����8

3 ��� � �²¼ �\½ ������� ��� � �!����� ���S¼ �Ç½g¾Ç¼ � � � º
n^�5#&% �>�e�D�C@B#O�.����]W/G�P�"7U4 �.!O�>@"=Z+-+.XI� �"#&�"!&7N�.�'�)#&%'�9� M'7N6��"!L�,(b�BkH�C@BM'#O�.�����a�,(
#&%'�P!B=,��� ��7N�.�"�C�5xK�*7a�C=,���
7U�"#&%'�'�'�b�'�C@B�C�?�&=,!&XA6J�B(i�E!&�e/G�U3E�"#es"@?+.�K�O�Ct$#&�9#?%'�e@B��7U4'M'#&�C� ��4'#O�.7NM'7<�C�D#O�.7e=,#&��8<SA�e� �Br��'�Ësm@?+2� �O�Ct
=��W=a!&�B+>=,#O�.Y��_�"!&!&��!1+2�C�?�W#&%�=`�9��!W�C�EM�=Z+�#&�9ÖCØ ��� 8WVG% �>�l�KM'7N6��"!l�>��@?%'�K�O�"�$6��C@"=,M��D���E��@B�
#&%'�N@BM'7�M +>=,#D�2YE�
7N�.� �.7NM'7 �`(y#&%'�N!&�B+>=,#O�.Y��$½ ¾ �>��/G�.#&% �.�Ë#&% �>��6���M'���g]��2#_�B�.#&%'�"!
/G��M +>�)6J�e�"�"!&�J]g��!b/G��M +>�A�O#�=ZX9/l%'�"!&�N�.#
�>��(i��!b#?%'�U!&�"7e=Z�.� �.�'3)�BkH�C@BM'#D�2�E���"89VG% �>�_�"7U4 �.!O�>@"=Z+W7U�"#&%'�'�$�>�N=,x��.�A#?�Pr����E�.�'3)#&%'�U4��`�2� #U=,#b/W% �>@?%Ë/G�
=,!&�_(^=Z�.!O+.XA@B�"!&#�=Z�.�A#&%�=`#b/G�.#&%A% �.3�%A4'!&�E6�=,6 �-+[�.#OXA/G�U=,!&�N/G�.#&% �.��=P�O7e=Z+-+�4��"!B@B�"�K#�=`3��U�,(G#&%'�U6��C�D#�=,���O/G�"!
x �*7U�C=,���d�>�1+[�.x��B+.X$#&�N#&�U�"Y��"!Gr����j��=,#d+.�C=��O#\/G�.#&% �.� = ÖE] Ø�Ø�Ø��BkH�C@BM'#O�.��������8

�}�.3�M'!?�?8��D%'�0/\��#?%'�b!&�C�OM +.#��l�,(p#&%'�
=ZY��"!�=`3���@BM'7NM +>=,#O�.Y��_7N�.� �.7�M'7;�,(�#?%'�b!&�B+>=,#O�.Y��N½K¾l4 +2�E#��d(*��! ! Ø�Ø�Ø
�Bk'�C@BM'#O�.������=ZY��"!B=,3��C�a�0YE�"!W#&%'�
@B��� #&!O�.Y��C�P=,����#&%'�b!&�C=Z+��'=,#�=N�O�"#��W�D�"4�=,!�=,#&�B+.X�8

��+2�C=`!O+.X�]Z�2�_6���#?%b#&%'��!&�C=0+H=,���b@B��� #&!O�.Y��C�_�'=,#�=']"6 XUÖCØ�Ø1�BkH�C@BM'#O�.�����m],/y��=`!&��Y��"!&Xb@?+.�K�O��#?�W#&%'�y@B�E7U4'M'#&�C�
7N�.� �.7NM'798Ô����!U#&%'�)@B��� #&!O�.Y��C�z�Bk�=,7U4 +.��]G/G�9=,!&�P/G�.#&% �.� ��M'!e� �C�S�.!&�C��ÖCØ ��� 6J��M'���g]W=,��� (*��!U#&%'�$!&�C=Z+
�Bk�=,7U4 +.��]b#&%'�A� �C@"=ZXI=Z(i#?�"!vÖCØEØz�BkH�C@BM'#O�.�������>�P�'�"3,+-�.3,�.6 +.�È@B��7U4�=,!&�C�É#&�Ë#?%�=,#P6��B(*��!&�ÈÖZØ�ØA�Bk'�C@BM'#O�.�����"8
VG%'�"!&�B(*��!&��]H�2�)=Z+-+��OM'6��O�C�EM'�"� #�=,��=0+2X'�S�>�l/y�bM��D�b�BkH4J�"!O�.7U�"�K#B��@B���������D#O�.�'3e�,(WÖCØ�Ø_�Bk'�C@BM'#O�.�����"8

3 ��� � � � � ¾�½ � º
� � ����¼���� � �»½ �!� � �²¼�� ���»º
n^�$#&% �>�W�O�C@B#O�.���$/G�
@B��7U4�=,!&�b#?%'�b4��"!O(*��!&7e=`��@B�
�,(p#?%'�
#&%'!&�"�b!B=,��� ��7N�.�"�C�P%'�"M'!D���D#O�>@"�\7U�"�K#D�2�E�'�C�9=,6J�0YE��8

����!b�C=�@?%Q�'=`#�=9�O�"#Z]�/G�e4J�"!O(*��!&7 =`� / 	 �*/ 3I5+.0/ � 1 � ØP#O�.7U�C�"8$~�=�@?%Ë�Bk'4��"!D�27a�"�K#U@B�����S�>�O#B�
�`(1!?M'�'� �2�'3
#&%'�P4�=,!?#O�>@BM +�=`!e!�=`��� ��7N�.�"�C��x �*7U�C=,���_(*��!PÖCØ�Ø / 	 /I7 ��145 �
� � =,����@"=Z+>@BM +>=,#O�.�'3�#&%'�9@BM'7NM +>=,#O�.Y��$7N�.� �.7�M'7
�^#&%'�_7N�.� �.7�M'7 �O�"�"�v�D�U(^=,!"�G�,(�#&%'�_!&�B+>=,#O�.Y��L½K¾C8\VG%'�"!&�B(*��!&��]J�C=�@?%94�=,!&#D��@BM +>=,!b!B=,��� ��7N�.�"�C�)Y,=,!O�>=,� #��,(�x �
7U�C=,�����>��!?M'��=�#&��#�=Z+��`( � Ø�Ø�Øb#D�27a�C�"8��}�2��=0+[+.X�]J#&%'�W!&�C�DM +2#D�2�'3a7e=,#&!O�>@B�C�d=,!&�b�E�2YE�>� �C�a�.�K#&�U�O�"4�=`!�=,#&�W3E!&��M'4��"�
@B��� #&!O�.Y��C�L=,���L!&�C=Z+.�*/G��!O+>�g8TS5�.#&% �.�P�C=�@?%e3E!&��M'4�] #&%'�\!&�C�OM +.#��W=,!?��=ZY��"!�=`3��C�U=,���L�E�>�O4 +>=CXE�C�9=��d#&%'�b�OM'!O(^=�@B�
4 +.��#��W�D%'�0/l�P6��B+.�,/
8

�}�.3�M'!?�A�9�O%'�,/��b#&%'�a!&�C�OM +.#���(i�E!
#&%'�L7U�"7U��!?X�+.�C�&��!�=,��� ��7N�.�"�C��=Z+.3��E!O�.#&%'7989����!
6J��#&%A#&%'�L!&�C=Z+W=,���
@B��� #&!O�.Y��C�5�'=,#�=A�O�"#B�"]y�D��7U�P�.� �.#O�>=Z+b�'�,�>�O�A��M �>@?x�+.X56��C@B��7U�C�u�.���S�.3�� �-rT@"=,� #A��=,6J��M'#9ÖCØ ��� �B8Ô��M'!&#&%'�"!C]d�'�
�Bk'4��"!O�.7U�"� #U!&�C�EM �.!&�C�A7a��!&�U#&%�=`�;	�Ø��BkH�C@BM'#D�2�E���
#?�v=�@?% �.�"Y��P#&% �>�_�"!&!&��!C]��.��� �"4��"��� �"� #e�,(W#&%'�P�'=,#�=$�O�"#C8
VG%'�"!&�B(*��!&��],!?M'�'� �2�'3N7U�"7a��!&XE+2�C�?��!�=,��� ��7N�.�"�C�axK�*7a�C=,����=\7U�'� �C�O#��KM'7N6J�"!��,(g#O�.7U�C��@"=,�N3�!?�C=,#O+.Xb�.��@B!&�C=��D�
#&%'�
@?%�=,��@B�C�l�,(��E6'#�=Z�.� �.�'3e#&%'�b6J�C�O#W!&�C�DM +2#l+-�.x��B+.X9#&�U6J�
��6'#B=Z�.�'�C�g]�=,#G+.�C=��O#l/G�.#&% �.� = Ö�]hØ�Ø�Ø_�BkH�C@BM'#D�2�E���"8

Ö�Ö



0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�.3�M'!&� �K� � �"!O(*��!&7L=,��@B���,(�7a�"7U��!&XE+.�C�&��!�=,��� ��7u�2�"�C�_x �*7U�C=,����=Z+.3���!O�.#&%'7$8�V1%'��k'�^=Zk �>�p�O%'�,/��}#&%'�G� M'7�6J�"!
�,(��Bk'�C@BM'#O�.�����b�`(y#&%'�U=Z+.3���!D�2#?%'798bVG%'�NXK�^=Zk �>�
� �"7U�E���O#&!�=,#?�C�W#&%'�N�"!&!?��!�!?�B+�=`#O�.Y��N#&�e#?%'��7u�2� �.7NM'7 �?@B�"�'�
=Z(*#&�"! = ÖCØ�ØEØP�Bk'�C@BM'#O�.�����P�S!&��M'3�% +.XË=A�'=ZXJ�b�,(�#&%'�9=Z+.3��E!O�.#&%'79]�/W% �-+.�9#?%'�P�"�^=ZkK�>�U�D%'�0/\�
#?%'�P�BkH4J�"!O�.7U�"�K#
� M'7�6J�"!C8�����!W#&% �>�G3�!B=,4'%�] � ØN�Bk'4��"!D�27a�"�K#��l�,(yÖZØ�ØN�Bk'�C@BM'#O�.�����W�C=E@&%P/G�"!&�b�Bk'�C@BM'#&�C�g8

0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�23EM'!&�?�'� � �"!O(*��!&7L=,��@B���`(pr'k'�C� �*!&�"#&�"� #O�.���'4�ÓÔØ'Á.Ö\!�=`��� ��7N�.�"�C�Px �*7U�C=,���W=0+23E��!O�.#&%'798

Ö !



0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�23EM'!&�?�'� � �"!O(*��!&7L=,��@B���`(�� �C@"=ZXE�2�'3E�*!&�"#&�"� #O�.���9!�=`��� ��7N�.�"�C�Px �*7U�C=,���\=Z+.3���!O�.#&%'7$8�n^� �.#O�>=Z++4L�>�WØ'8 = 8
�}�.3�M'!?�?�U�O%'�,/��W=U���27u�[+>=,!b4 +.��#l(*��!W#&%'�\r'k'�C� �*!&�"#&�"� #O�.���A�O#&!�=`#&�"3�XU/W%'�"!?� 4�]'#?%'�b4��"!&#&M'!?6�=,#O�.���94'!?��6�=,�

6 �-+-�2#OX�]J�>�lr'k'�C�9=,#bØ'8.Ö�8lcW6��O�"!&YE�
#&%�=,#l#&%'���&@"=0+2�C�\�`(��}�.3�M'!&� �e=`���9�}�.3�M'!&� �K]�=,�����2�$(^=�@B#�=Z+-+��OM'6��O�C�EM'�"�K#
�OM'!O(^=�@B�W4 +.��#B�"]K=,!?�G�>� �"�K#O�>@"=Z+^]��D�\�[(��O��7U�"#&% �.�'3�+2� ��x'��+>=,!&3E�G�.�e���'��]E�.#��>��+�=`!&3��G�.�P=,�'��#&%'�"!C8�:b��@"=,�a6��b�O�"�"��]
#&%'�lr'kH�C� �*!?�"#&�"�K#D�2�E�v�O#&!B=,#&�"3�XN/G�.#&% 4PÓÔØ�Á.ÖW�'�"Y��"!\��M �.#&�
=�@?% �.�"Y��C�G#&%'�b�&=,7a��!&�B+>=,#D�2YE�b�"!&!&��!G���P=ZY��"!�=,3��\=��
#&%'�_7U�"7U��!&XE+.�C�&�\�O#&!�=,#?�"3�X�8G:��$�BkH4 +>=,��=`#O�.���$(i��!\#&% �>�l6��"%�=ZY��.��!\�>�\#&%�=`#W/G�.#&%v�DM�@&%A=L�O7e=Z+-+p4J�"!&#&M'!&6�=,#D�2�E�
4'!&��6�=`6 �[+-�.#OX�]G#&%'�"!&�L�>�L=P+.�,/�+-�.x��B+-�.%'�K�'� �,(b�C�&@"=,4 �.�'3)(*!&��7 +.�'@"=Z+�7N�.� �.7e='85VG%�=,#_�>�"]��E��@B�9/G��=`!&�9=,#U=
!&�C=��D����=,6 +.�U6'M'#
�'�E#
��4'#O�.7e=0+y�O�,+.M'#O�.����]�=L4��"!&#?M'!&6�=,#O�.���A4'!?��6�=,6 �-+-�2#OXA�`(lØ�8.Ö_�>�b�'��#\+>=,!&3E�U�"�'��M'3�%A#?�P3��"#
M��_��M'#
�`(�#&%'�LY0=Z+-+.�"XA�.��#&%'�P�O�,+.M'#O�.�����O4�=�@B��8$n^�z+>=,#?�"!
�Bk�=,7U4 +.�C�"]d/y�a�BkH4J�"!O�.7U�"�K#a/G�.#&%Q=�+>=,!&3E�"!br'k'�C�
4��"!?#&M'!&6�=,#O�.���$4'!&��6�=,6 �-+-�.#OX�8

�}�.3�M'!?� �5�O%'�,/��L#&%'�)4 +.��#P(*��!P#&%'�z� �C@"=CXE�.�'3��*!&�"#&�"� #O�.���F�O#&!�=`#&�"3�X�/G�.#&%I#?%'�j�D#�=,!&#O�.�'3�4J�"!&#&M'!&6�=,#D�2�E�
4'!&��6�=`6 �[+-�.#OX9�C�EM�=Z+-�.�'3�Ø'8 = 8�VG%'�
4 +.��#l+.�K��x'�W�S+-�.3�% #O+.X9/G��!��D��#&%�=`�Lr'kH�C� �*!&�"#?�"�K#O�.����(i�E!W#&%'��@B�E�K#&!D�2YE�C�P�'=,#�=']
=,���U=`6���M'#�#&%'�\�&=,7U�d(*��!�#&%'�W!&�C=0+2�*/G��!D+��a�'=,#�='8�cWM'!��Bk'4 +�=`��=,#O�.���N�>�����27u�[+>=,!��=�4��"!&#&M'!?6�=,#O�.���U4'!&�E6�=,6 �-+[�.#OX
�,(yØ'8 = ��!G+.�C�&�l�>�\�'��#W% �.3�%)�"�'��M'3E%v#?�U3��"#\M��W��M'#\�,(�+.�H@"=Z+�7u�2� �.7e=�8�VG% �>�l�.7U4 +-�.�C�"]�6�=�@?xE�2�'3PM'4$�"Y��>� �"��@B�
4'!&�,YE��� �C��6KX9�}�.3�M'!?� � ]'#&%�=,#l#&%'���O4�=E@B�
@B�����S�>�O#��l��� +.XP�,(�=U�O7e=Z+-+��KM'7N6J�"!W�,(y=,#&#?!�=�@B#&��!B��/G�.#&%$Y��"!&Xa+�=`!&3��
�OM'!&!?��M'���E�.�'3AY0=Z+-+.�"X'�"8ËVG% �>�N�O�"�"7e�u#&!&M'�U!&�"3 =,!��E+.�C�&�N�,(W#&%'�P�'=,#�=)�O�"#Z8vVG% M��"]��.#_�>�_6��C�O#U#?�9�Bk'4 +2�E!&�P#&%'�
�"� #O�.!&���O�`+2M'#D�2�E�v�O4�=�@B�b!B=,#&%'�"!W#&%�=`�L(iM'!&#?%'�"!W�BkH4 +.��!D�2�'3L4'!&�"YE�.��M��S+.Xv�E�>�&@B�,Y��"!&�C��Y0=Z+-+.�"X'�"8

:b�N=)��M �>@?xQ=������ ��]G=A@B��7a7U������M'�C�O#D�2�E��!&�"3K=,!��E�.�'3)#&%'�C�O�P4 +.��#B�_�>�N/W% XË� �)#&%'�"XQ=`#�#D�27a�C�_+.�K��xz�O�
�E�>�&@B!&�"#&�,ÍIVG%'�U4'!D�27L=,!&X9!?�C=��O���$�>�b#&%�=`#\�2�z=Z+-+y@"=��O�C�"]}7e=,� X9�,(G#&%'�U�'=,#�=P�O�"#��\%�=ZY��U=�@?% �.�"Y��C�A=L!&�B+>=,#D�2YE�
�"!&!&�E!�#&%�=`#G�>�\�C�&�O�"� #O�>=Z+-+2X$�"�"!&�P6 X9=,�9�C=,!D+2XP�Bk'�C@BM'#O�.���A� M'7N6��"!C8\VG%'�WqOM'7U4��b=,!?��@"=,M��O�C���.�j=a4�=,!&#D��@BM +>=,!
�Bk'4��"!O�.7U�"� #b6KX9=L�'=,#�=L�O�"#\/G�.#&%v=u+-�.�'3��"!O�.�'39�'���'�*�"�"!?�e!&�B+>=,#D�2YE���"!?!&��!C8W�d�C@"=,M��O�N�,(�#&%'�_+>=,!&3��_�KM'7N6J�"!��,(
!&�B+>=,#O�.Y��_�"!&!&��!B�W=Z+.!&�C=�� X$�"�"!&��]�=L�OM��'� �"�Lq�M'7a4P�.�9#&%'�_!&�B+>=,#O�.Y��N�"!&!&�E!G(i�E!��OM�@?%v=L�'=,#�=U�O�"#b@"=,�$4'!&�H� M�@B�N=
+>=,!&3��GqOM'7U4��2�$#&%'�
=ZY��"!�=,3E��]H=`���L#&%'�"!&�B(*��!&�b#&%'�b3�!B=,4'%�8

V1%'�Px��"XA#&�)#&%'�C�O�P3E!�=,4'%����>�e@B��������� �"!D�2�'3�=,�z�BkH�C@BM'#D�2�E�È� M'7�6J�"!e=�@B!&� �&�N=Z+-+��BkH4J�"!O�.7U�"� #��"8zn*(
=,#U=
4�=,!&#D��@BM +>=,!_�BkH�C@BM'#D�2�E��]��?=CX9Ð�]�=Z+-+��BkH4J�"!O�.7U�"�K#B�
�O%'�,/F�'�P!&�B+>=,#O�.Y��a�"!&!&��!C]g#?%'�"�Ë=Z+-+�#&%'�U�'=,#�=P�O�"#B�b=,#b#&%�=,#
�Bk'�C@BM'#O�.���P�KM'7N6J�"!W%�=ZY���=_�"�"!&�N!&�B+>=,#D�2YE�b�"!&!&��!C8USA�b@"=,�P#&%'�"!?�B(i��!?��6J��@B��� rT� �"� #W#&%�=`#1=0(i#&�"!GÐ$�BkH�C@BM'#O�.�����
�,(�#&%�=,#G4�=,!&#D��@BM +>=,!b=Z+.3���!D�2#?%'79]'/G�b%�=ZY��
=�@?% �2�"YE�C�9=N�"�"!&�a!&�B+>=,#O�.Y��b�"!&!&�E!C8

V1%'�
!&�C�OM +.#��\�`(�#&%'�C�O�N4 +.��#��\�O�"�"7�#&�P� �"7U�����O#&!B=,#&�
#?%�=,#W#&%'�N7U�"7U�E!&X�+.�C�&�\x �*7U�C=,���l��M'#&4J�"!O(*��!&7e�l#&%'�
��#&%'�"!L#O/G��]�=,#N+.�C=��D#e/W%'�"� M��S�.�'3z#&%'�9!?�B+�=`#O�.Y��z½K¾e=�@?% �.�"Y��C� =Z(*#&�"!9ÖCØ�Øv�2#?�"!�=,#O�.�����"8I�dM'#C]G/G�$%�=CYE�PX��"#
#&�$#&!&X$+>=,!&3��"!_4��"!&#&M'!?6�=,#O�.���z4'!&��6�=,6 �-+-�.#O�.�C�"8z���"!&#�=0�2� +.XA/l%'�"� 4 �>��r'kH�C�z=,#eÖE]p/G�e�D%'��M +>�Ë� �A=���/y�B+-+W=��
#&%'�P7U�"7a��!&XE+2�C�?�e�O#?!�=,#&�"3�Xz�S�.��@B�v#?%'�"XQ=,!?�P�C��M �.Y0=0+2�"� #C8IVG% �>�a�'��#O�.���R���u(*M'!&#&%'�"!U�Bk'4 +.��!&�C�z�.�5#&%'�9�'�Bk'#
�OM'6��O�C@B#D�2�E��8

Ö 	



0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�.3�M'!&�eÖZØ'� � �"!O(i�E!&7e=,��@B�\�,(�r'kH�C� �*!&�"#?�"�K#O�.���$!�=,��� ��7u�2�"�C��xK�*7a�C=,����=0+23E��!O�.#&%'798+4����lØ'8 ! � 8

0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�23EM'!&�UÖ�Ö�� � �"!O(*��!&7e=`��@B�b�,(pr'k'�C� �*!&�"#&�"� #O�.���$!�=,��� ��7N�.�"�C��xK�*7U�C=`���W=Z+.3���!O�.#&%'7$8+4L�>��Ø�8 � 8

3 ��� � ��� �\½ � � ¼���¾�� � �\º � ���SA�d�'�0/�@B��7U4�=`!&��#&%'�G!&�C�DM +2#B���,(�#?%'��r'k'�C� �*!&�"#&�"� #O�.���N!�=,��� �E7N�.�"�C�
x �*7U�C=,����=0+23E��!O�.#&%'7�/G�.#&%
4J�"!&#&M'!&6�=,#D�2�E�
4'!&��6�=`6 �[+-�.#O�.�C�L�C�EM�=Z+-�2�'3ÈØ�8 ! � =`���ÈØ'8 � =,���z#?%'�9� �C@"=CXE�.�'3��*!&�"#&�"� #O�.���57U�"#&%'�'�z/G�.#&%z�.� �2#D��=0+�4J�"!&#&M'!&6�=,#D�2�E�
4'!&��6�=`6 �[+-�.#O�.�C�\�C�EM�=Z+-�2�'39Ø�8 � � =,���)Ö�8 Ø�8

�}�.3�M'!?�eÖCØU�D%'�0/\�W#&%'�_4��"!O(*��!&7L=,��@B�
�,(�#?%'�br'k'�C� �*!&�"#&�"� #O�.���A�O#&!�=,#?�"3�X�]'/W%'�"!&� 4L�>�lr'k'�C�)=,#�Ø'8 ! � 8WVG%'�
3�!�=`4'%��W�O%'�,/I�'�U��6 YE�2�EM��d�.7U4'!&�,Y��"7U�"� #G(*!&��7�#&%'�
@"=E�O�
/W%'�"!?��4PÓÔØ'Á�Ö�]'=,���a�.�P(^=�@B#G+.�K�ExH�l/G��!��O�l(i�E!W#&%'�
@B��� #&!O�.Y��C�$�'=,#�='8ln^��@B!&�C=����2�'3 4$�"Y��"�$(*M'!&#&%'�"!C]g�}�.3�M'!&�eÖEÖ��O%'�,/��1#&%'�N4��"!O(*��!&7e=`��@B�
�,(�#&%'��r'kH�C� �*!?�"#&�"�K#D�2�E�
�O#&!B=,#&�"3�XN/W%'�"� 4PÓÈØ'Á � 8�w�#D�[+-+^]J�'�
��6 Y��.��M����.7U4'!&�,Y��"7a�"�K#d�>�d4'!&�C�O�"� #C]'=Z+.#&%'��M'3�%L#&%'�b@B���K#?!O�.Y��C�e�'=`#�=�+2� ��x'�
�S+-�.3�% #O+.XP6��"#&#&�"!Z8

�}�.3�M'!?�UÖ ! �O%'�,/��G#?%'�b4��"!O(*��!&7e=`��@B�b�,(�#?%'��� �C@"=ZX��.�'3��*!?�"#&�"�K#D�2�E�v�O#&!B=,#&�"3�XU/l%'�"!&�
#&%'�\�.� �.#O�>=Z+ 4L�>�\Ø'8 � � 8
n^7a7U�C�E�>=,#&�B+.X�]g/G�
�O�"�
�'�U�E6KYE�.��M��G�.7U4'!?�0YE�"7U�"�K#l�0YE�"!W#&%'�b4'!&�"YE�.��M��Gr'k'�C� � 4)=,#&#&�"7U4'#B�"8��}�.3�M'!&�LÖ 	U�O%'�,/��
#&%'�\!&�C�OM +.#��G/l%'�"�e#&%'�\�.� �.#O�>=Z+�4a�>�bÖ�8hØ'8�cW6��O�"!?Y��b#&%�=,#d/W%'�"� 4LÓ�Ö�Á Ø�]�#&%'�b!&�"#?�"�K#O�.���P�O#&!B=,#&�"3�XU� �"3��"�'�"!�=`#&�C�
�.�K#?�U#&%'�b7U�"7U�E!&X�+.�C�&�l�O#&!�=,#?�"3�X�8�VG%'�b!&�C�OM +.#��d+.� ��xL6��"#&#&�"!Z]�=,���a�.�L(o=E@B#�=,!&�b�O�C@B��������� +.Xe#&�U�}�.3�M'!&� �K] #&%'�
7U�"7U�E!&X�+.�C�&�G�O#?!�=,#&�"3�X�8���+.�C=,!O+.X�]'#&% �>�d7NM��O#�6J�b�,/G�.�'3
#&�_#&%'�W+>=,!?3��W�.� �.#O�>=Z+�4a/W% �>@&%9=0+[+.�,/G�C�U#?%'��=Z+.3��E!O�.#&%'7
#&�es"@?+-�.7N6e�EM'#�t\�,(p=,� X
�.� �.#O�>=Z+g+.�H@"=0+T7N�.� �.7e='8��dM'#G=���#&%'�W!&�C�DM +2#B���`(��}�.3�M'!&�
Ö2	,:I�O%'�,/
],�"Y��"�U#&% �>�d7U�"#&%'�'�
�>�W�'�E#���M �.#&�
=E�G3�� �H�P=��1#&%'�
�S�.7U4 +.�N7U�"7U��!&XE+.�C�&�W�O#?!�=,#&�"3�X�8

:l+.#&%'��M'3�% /G�)%�=ZY��"��f�#P�Bk'%�=,M��O#&�C�5#&%'�A�O4�=�@B� �,( 4 Y,=Z+.M'�C�"]l�2#)�O�"�"7e�a+-�.x��B+.XI#&%�=,#P#?%'�v7a�"7U��!&XE+.�C�&�

Ö =



0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�.3�M'!?�eÖ ! � � �"!O(*��!&7L=,��@B���`(�� �C@"=ZXE�2�'3E�*!&�"#&�"� #O�.���9!�=`��� ��7N�.�"�C�Px �*7U�C=,���\=Z+.3���!O�.#&%'7$8�n^� �.#O�>=Z++4L�>�WØ'8 � � 8

0
20

40
60

80
100 0

10

20

30

40

50

0

5

10

15

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

:N�g���E�K#&!D�2YE�C�

0
20

40
60

80
100 0

10

20

30

40

50

0

0.05

0.1

0.15

0.2

0.25

Execution Number

Experiment Number

M
in

 J
e 

so
 fa

r 
fo

r 
ex

ec
ut

io
n.

���J�G�C=Z+

�}�.3�M'!&�UÖ2	'� � �"!O(i�E!&7e=,��@B�b�,(�� �C@"=ZX��.�'3��*!?�"#&�"�K#D�2�E�9!�=,��� �E7N�.�"�C�Px �*7U�C=,���W=Z+.3��E!O�.#&%'798�nS� �2#D��=0+ 4L�>�_Ö�8 Ø'8

Ö �



Data Set

Memoryless
p = 0.1

p = 0.25
ip = 0.75 

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Memoryless ip = 1 p = 0.1 ip = 0.4 p = 0.25

p = 0.5 ip = 0.75 
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