
���������
	��
����������������������	��! #"��%$&�'��()�*�+()���,��-����.�
���/�

021436587�96:;5=<?>?@?9�A
0�BC3�BC@#BD9�AE96F�GHAIFJ96<#KL1.>?BCM=@4NPO�AQBD365=<R@?BD>TSE96F,UWVQBXA
:�YQ<?Z�[

\^]T_I`6aQb
c�d�e6`.f�g�b
h�]HiIj,]lkPm

n [QBC@o5qp�>r54A�VI54Vs1.:�@r>r<#16Mq>�Z�BD3654@^1&:�16@?BCM�BCAt>r<?9PVQYQMq>?BD9�Au>r98>?[I5�16BXKL@�96Fv18AI5=wyxQ<?9{zr54Mq>=N�F|YQAQVQ54VL:�S
>?[I5^UWYI<?96x;5416A~}�9�KLKLBX@?@?BD9�A�N{9�A�>?[I5�5qp�x;5=<#BCKL54A
>?16�P16AQ16�DSP@?BC@'96F��C1.<#Z65�K�YQ�D>?BD�T1.Z654A
>)@rSP@r>r54KL@=� n [I5
xQ<?9{zr54Mq>�BCA
369��C3654@�>?[I5LO�AQBD365=<#@?BC>TS�96F�UWV�BCA
:�YI<?Z�[��|��AQVQ5=<#@r9�A�Nv�Q9�YI<#KL16A�N'7�96:;5=<?>?@r9�A�N)�P16AQAI54�C�X1PN
��16@?Mq9�AQMq54�D9�@=NP��16�D>r9�A��RN�>?[Q5�GHAQ@r>?YI>r5�F�96<���<?>?BC��M=BC16�IGHA
>r54�X�CBDZ654AQMq5�BXA���1.<#Mq54�D9�AQ1E�|��Z�Y�@r>?BlNQ�P1.:�1.>r5=<4N
�PBD5=<?<#1
��16A�Vs>?[I5�O�AQBD365=<#@?BC>TSE96F��'BD365=<?x;9t9����|�)1.<#@?9�AQ@=NQ�%9�9��CVI<#BXVIZ65��R�
UWAIZ�BCAQ5=5=<#@�wo96<?�PBCAIZ�9�As�C1.<?Z656NIVQBC@?>r<#BD:�YI>r54V�NtK�YQ�D>?B��T1.Z654At>^@rS�@?>r54KL@�FJ16Mq5�1�xQ<?96:��D54K�w�[QBCM#[sVQBD��5=<#@
F�<?9�K�Mq9�A
3654At>?BD9�AQ16��@r96FJ>Tw�1.<?5�54AIZ�BCAI5=5=<#BXAIZI� n [Q5=SE:�YQBC�CVs@r96FJ>Tw�1.<?58@rS�@?>r54KL@�w�[�BCM#[�K�YQ@r>�Mq9t5qpIBC@r>
w�BD>?[L96>?[Q5=<�@?S�@r>r54K�@o1.:;9�YI>ow�[QBCMR[��CBD>r>?�C5�KL14S�:�5���AQ9 w�A�NtS65=>�wo5�w�BC@?[L>?[I5�9�365=<#16�C��:;54[Q143PBD9�YI<o96F
>?[I5&x;96x�Y��C1.>?BD9�A�96Fo@rS�@?>r54KL@2>r9u:;5�xQ<?54VQBXMq>?1.:��D5&BXA�Mq5=<?>?16BCA!w�14SP@�VI5=x;54AQVQBCAQZL9�A!>?[I5�VQ9�KL16BCA¡96F
1.xQx��CBCM=1.>?BC9�A�� n [Q5=<?5oBC@'1��C9t9�@r5�16AQ16�D96Z6S�>r9�>?[I5�:�BD9�@#M=BD54AQMq54@=N{w�[I5=<?5�>?[I5�@?M=BD54At>?BD��M�<#54@rx;9�AQ@r5W>r9�>?[I5
xQ<?96:��D54K¢96F�YQAQVI5=<R@r>?16AQVQBCAQZ�x;96x�YQ�C1.>?BC9�A¡:;54[Q1 3�BC9�YI<�[Q16@2:;5=54A£>r9�:�YQBC�XV¡KL1.>?[Q54KL1.>?BCM=16��K~9PVI54�C@
1.>�3{1.<RBD9�YQ@�VQB��;5=<?54At>��D5=3654�C@�96F�Z6<#16A�YQ�C1.<RBD>TS¡96F�VQ5=>?16BC�,16AQV�YQ@?5~>?[I54@r5L>r9�[Q54�Dx%F�96<RK¤[
S�x;96>?[I54@r54@
1.:�9�YQ>o>?[I5�VI<RBD3�BXAIZ�F�96<RMq54@^BCA�365=<#SuMq9�K~x��C5qp�54Mq9��D96Z�BCM=16��@rSP@r>r54KL@4�,�%521.<#5�:;5=Z�BCA�AQBCAIZ�>r98FJ9��C�D9 w¥1
@?BCKLBC�X1.<�x�1.>?[�BCA¦16AQ16�DSP@?BCAQZ8K�YQ�D>?BD�T1.Z654A
>�@?S�@r>r54K�@=�
n wo9�>r54M#[QAQBXM=16��xQ<?5=<#54§tYQBX@?BD>r54@�F�96<�@r9��D3PBCAIZ�>?[QBC@�xQ<?96:��D54K¥1.<#5W1^FJ<#16K~5=w�96<?�2w�BD>?[QBCA�w�[�BCM#[�>r9�VI54@?BDZ�A
16AQV¨<RYQA¨5qpPx;5=<#BCK~54At>?@u9�A©K~9PVI54�C@u96F��C1.<#Z65!1.Z654At>¦@rS�@?>r54KL@s16AQV©M=�C541.<s@?96F�>�w�1.<?5%54AQZ�BCAI5=5=<#BCAQZ
K~5=>?[I9PVQ@�w�[QBCM#[+16�C�D9�wª>?[I5u<?54@?YQ�C>?@�96F�5qpPx;5=<#BCK~54At>?16�W16AQ16�CS�@r54@&>r9!:�5�<?54�C1.>r54V�>r9!1.Z654At>8VI54@?BDZ�A
M#[I9�BCMq54@4� n [I54@r5�M=YI<#<?54A
>?�CS+VI9�AI96>~5qpIBC@r>=� n [I5=<?5¦1.<?5�A�YQK~5=<?9�Y�@~1.Z654A
>�VQ5=x��D9 SPK~54At>L@rSP@r>r54KL@
:�YI>WAI9�Mq9�A
3PBCAQM=BXAIZ�@rSP@r>r54KL@oF�96<�K~9PVI54�C�CBXAIZ�1.Z654A
>�x;96x�YQ�C1.>?BC9�AQ@�16AQV�>?[I54BD<W5=369��XYI>?BD9�A�� n [I5=<#5�1.<?5
AtYQKL5=<?9�YQ@�@r96FJ>Tw�1.<?5�54AIZ�BCAI5=5=<RBCAIZ�K~5=>?[I9PVQ@�:�YI>�AI9�AI5�96F;>?[I54@?5�>r<#16AQ@?�X1.>r5�5416@?BC�CS&>r9�1.Z654A
>�VI54@?BDZ�A��
��<?9�3�BCV�BCAIZ�1�Mq9�K&:�BCAQ1.>?BC9�A~96F�16AQ16�DSP@?BC@,16AQVuVI54@?BDZ�A~BCAL>?[QBC@�1.<?541�K&YQ@?>�>?[I5=<?5=FJ96<?5�:;5�1�Z6<#9�YQAQVP�TYIx
5qp�5=<#M=BX@r56N�VI<#1 w�BCAIZ~YIx;9�AsFJ<#1.Z�K~54At>?@�96F�<?54@r541.<#MR[�FJ<?9�K«<?54�X1.>r54V�1.<?5416@=�
��54Mq>?BD9�A¦¬�Z�BD3654@�16A89�365=<?3�BC5=w*96F�w�[�1.>�w�5^[I96x;5�>r9216MR[QBD5=365�:�S�>?[Q5�54A�V&96F�>?[I5�xQ<?9{zr54Mq>=�W��54Mq>?BD9�AL­
Z�BD3654@�1�®�14369�YQ<�96F)>?[I5�@r96<?>�96F,16AQ16�CS�@?BX@^:tS¦w�96<?�PBCAIZ~>?[I<#9�YIZ�[�1�:�16@?BCM�5qpI16K~x��C5�Mq9�AQ@r>r<#Y�Mq>r54V¡BCA
>?[I5��Q<#@?>�w�5=5=�P@�96F)>?[I5�xQ<?9{zr54Mq>=�

¯ ° ±8²�³µ´y¶¸·«¹�ºu¶«³�¹¼»�½v±~¾?¶�¿�¶

��A~9�365=<?3PBD5=w¨96F;9�YI<�x�<?96x;9�@r54V8F�<R16K~5=wo96<#�8BX@,@?[I9 w�ALBCA~�)BDZ�YI<?5�¬.�,GHA8>?[I5�Mq54At>r<?5�96F�>?[I5�VQBC1.Z6<#16K
BC@�1s�C1.:;96<#1.>r96<#S�@rSP@r>r54KÀBCA¡w�[QBCMR[�5qpPx;5=<#BCK~54At>?@�1.<#5�<RYQA�9�A£K�YQ�D>?B��T1.Z654At>�K~9PVI54�C@=� n w�9EKL1�zr96<
xQ<?9PMq54@?@r54@�@?YI<?<#9�YQAQVL>?[Q5��C1.:;96<#1.>r96<#S6� n 9�>?[I52�D5=F�>�BC@o>?[I5�VI54@?BDZ�Au96Fv1.Z654At>?@�w�[QBCMR[uBX@oMq9�AQ@?>r<#16BCAI54V
:tSLVI54@#BDZ�AL<#Y��D54@��|VI5=>r5=<RKLBCAQBCAQZ��65=SLFJ541.>?YI<?54@�1.Z654A
>?@^M=16As[Q1 365��W16A�V�[Q1.Á41.<#VE16AQ16�DSP@r54@2�Jw�1.<RAQBCAIZ�@
96F�>?[I<?541.>?@2Mq<?541.>r54V!:�S�VI54@?BDZ�A!M#[I9�BXMq54@R�R� n [I54@r5&Mq9�At>r<?9��C@�9�A!VI54@?BDZ�A¡1.<?5�5qp�>r54AQVQ54V!16A�V�<?5=3PBC@r54V
BCAE>?[I5��CBDZ�[t>�96F�16AQ16�CS�@r54@�FJ<?9�KÂ�X1.:�96<R1.>r96<?S�5qpPx;5=<#BCK~54At>?@=NI16�C�D9�w�BCAIZ8YQ@�>r9~FJ5=54V¦54K~x�BD<RBCM=16��<?54@?YQ�D>?@
<?54�C1.>?BCAIZ2>r9�@rSP@r>r54K/:;54[Q1 3�BD9�YQ<�:�16M?�8BCA
>r9�>?[Q5�VQ5=��AQBD>?BD9�A&96F;VI54@?BDZ�A8Mq9�At>r<?9��C@)��1¦ÃH3PBD<?>?YI9�YQ@,MqSPM=�D54Ä
96F�VI54@?BDZ�AÆÅÇ5qpPx;5=<#BCK~54At>�Å <?54VI54@?BCZ�A�� n [I5E@r54Mq9�AQV�KL1�zH96<�xQ<?9PMq54@?@s�J>r9¡>?[Q5�<#BDZ�[t>R��VI5=3654�D96x�@
16A%9 365=<#16�X��>?[I5=96<?S6N'F�96<�9�YI<�5qpPx�5=<RBCK~54At>?16��@?S�@r>r54K�@=Nv96F�>?[I5L<?54@?x�9�A�@r5896Fo54Mq9�@rSP@r>r54K¼xQ<?96x;5=<?>?BD54@
>r9�VQ54@?BDZ�AÈVI54M=BC@?BD9�A�@=� n [�BC@�BCAQ®�YI54AQMq54@u>?[I5£Mq9�AQVQYQMq>E96F�@?YI:�@r54§tYQ54A
>E5qp�x;5=<#BXK~54A
>?16��16AQ16�DSP@r54@=N
w�[QBCMR[�1.<?5�YQ@?54V%>r9�<?54BXAIF�96<RMq5L16AQV%5qpP>r54AQV�>?[I5�5qp�x;5=<#BCKL54A
>?16�,>?[Q5=96<?S6�uG�>�BC@�16�C@r9�Mq9�K~x�1.<?54V�>r9
M=16@r5¡@r>?Y�VQBD54@8FJ<?9�KÉ<?5416�D��wo96<#�XVÆ@rS�@?>r54KL@Lw�[�BCM#[�54BD>?[Q5=<uMq9�AI�Q<RKÊ>?[I5¦5qpPx�5=<RBCK~54At>?16�C�DSË96:�@r5=<?3654V
:�54[�143PBD9�YI<296<�Z654AI5=<#1.>r5L5qpIMq5=xQ>?BD9�A�@2>r9�BD>=� n [I54@?5�5qpIMq5=xQ>?BD9�A�@2xQ<?9�K~xQ>2>?[I5=96<#S�<?5=3PBC@?BD9�A�N�Z�BC3�BCAQZ
1�@?54Mq9�AQVÌÃH3�BD<#>?YI9�YQ@EMqS�M=�D54Ä�96F�5qpPx;5=<#BCK~54At>sÅ >?[I5=96<RBC@r5�Å 3.16�CBCV�1.>r5%Å <?5q��>?[I5=96<RB�@?5%Å <?5q�
5qp�x;5=<#BCKL54A
>=�



Resources

Hazard analysis

Design rules

Experimental analysis

Application case studies

Theory revision

Behavioual theory

Species

Laboratory ecosystem

Design

�)BDZ�YI<?5~¬.Í�}�9�AQMq5=xQ>?YQ16�;9�365=<?3�BC5=wÎ96F)>?[I5�xQ<?9{zr54Mq>

Ï YI<s16BCKÐBC@E>r9�BXAQAI9 3.1.>r5%BCA©>?[I5%VI54@?BDZ�AÈ�CBDFJ54MqS�M=�C5!16AQVÈ3.16�CBCVQ1.>r5!w�BD>?[©<?54@rx;54Mq>s>r9�54Mq9�@rSP@r>r54K
�CBDFJ54MqS�M=�D54@4�v�%5o1.<#5WBCAt>r5=<?54@r>r54V�BXA�<?54�C1.>?BCAQZ^>?[I5WK~5=>?[I9PVQ@vwo5WY�@r5�>r9�VQ54@?BDZ�A�54Mq9�@rSP@r>r54K
BCAQ[Q1.:�BD>?16A
>?@
>r9�1.Z6Z6<?5=Z�1.>r58:;54[Q143PBD9�YI<#@�96:�@?5=<?3654V�1.>�>?[Q5�54Mq9�@rSP@r>r54K¸�D5=3654���

Ñ ÒQÓ�³;Ô�¹�ÕLÖ8½�³�¹�Ô;×ÙØ�Ú�²�ÛÜº~Ý?¶

n [I5�x�YI<?x;9�@r5�96F�>?[QBC@�@r54Mq>?BD9�A8BC@'>r9�Z�BC365�1�@r>r<#16BCZ�[
>rFJ96<?w�1.<#V�5qpP16K~x��D5o96F�16AQ16�DSP@?BCAIZ�1�<#Y�VQBCK~54At>?1.<?S
1.Z654A
>�@rSP@r>r54K¦���)BD<#@r>,w�5�VQ54@?Mq<#BD:;5^>?[I5�@rS�@?>r54KÞ>r9�:�5�KL9�VI54�X�D54V�ß�>?[I54AEVI54@?Mq<RBD:;5�>?[Q5�K~9PVI54�QBD>?@?54�DF�ß
>?[I54A�x;5=<?FJ96<#K�@r9�K~5�5qp�x;5=<#BCKL54A
>?@�w�BD>?[�>?[I5&K~9PVI54�lß;16AQV¡��AQ16�C�CSE@?[Q9 w/[I9 wà1ux�96>r54At>?BC16�'>?[I<?541.>
9�M=M=YI<#<#BCAIZ~BCAs>?[I5&K~9�VQ54��KL14Ss:;5�Mq9�YQAt>r5=<?54V��

á)âTã äuåWæ¨ç�è�é ê6æ�ë ê.ìÈí^æÆî«ì,ï�æ�ð�ð�æ�ï

G�Au>?[I5���AQ16AQM=BC16��BCAQV�YQ@r>r<#BD54@)w�5�AI9 wy��A�V�@rSP@r>r54KL@�w�[I5=<#5�@r9�K~5�Mq54At>r<#16�C�DSL[Q54�CV�<#54@r9�YI<#Mq52M=16AQAI96>
BCAExQ<#16Mq>?BCMq5�:;52VQBC@r>r<#BC:�YI>r54VEVQBD<?54Mq>?�DS�F�<?9�KÌ>?[Q52Mq54At>r<?5�:�YI>�K�YQ@r>^:;52VQBC@r>r<RBD:�YI>r54Vu3�BX1�KL54VQBC1.>r96<#@=�
n 9Æ16�C�D9�wÀMq9�AQ@?YQK~5=<R@u96F&>?[I5£<?54@r9�YI<RMq5¡>r9Æ:;5£VI5416�D>Ew�BD>?[ÈxQ<?9�K~x�>?�DS6N�5416M#[¥KL54VQBC1.>r96<�[Q16@sBD>?@
9 w�A£@rSP@r>r54Kñ96F�:;9�96�t�65=5=x�BXAIZE16A�V!16YQ>?[I96<#BD>�S�F�<#9�K�>?[Q5�Mq54At>r<?58>r9¦VI54M=BCVI5�w�[QBCMR[¡Mq9�A�@?YQK~5=<#@�>r9
@?YIxQx��CS6�)ò�54@?@?1.Z654@^x�16@?@r54Vu:�16M?�u>r9�>?[Q5�Mq54At>r<?5�16�C�D9�wÈ>?[Q5�9�365=<#16�C�;x�1.>r>r5=<#AE96F�<#54@r9�YI<#Mq52YQ@r5�>r98:�5
K~9�AQBD>r96<?54V��
��A!5qpI16K~x��D5�96F�>?[QBC@�>TS�x;5896FW@rSP@r>r54KÀBC@�BCA�:�16AI��16M=Mq9�YQAt>�>r<#16AQ@?16Mq>?BD9�A�@=� n [I5�<?54@r9�YI<#Mq5~BCA�>?[QBC@
M=16@r5¦BC@�>?[I5EKL9�AI5=SËBCA+>?[I5s:�16AI���£G�>?@8Mq9�AQ@?Y�K~5=<#@�1.<?5¦M=YQ@r>r9�K~5=<#@8w�BD>?[�:�16AQ�Ë16M=Mq9�YQAt>?@=� n [I5
K~54VQBC1.>r96<#@¦1.<#5%>?[I5£x�9�BXA
>?@s96F�Mq9�A
>?16Mq>¡F�96<�16M=Mq9�YQAt>�w�BC>?[QVI<#1 w�16�C@4Í+1.>�1�:Q<#16A�M#[�N�>?[I<?9�YIZ�[¥1
>r54�D5=x�[I9�AI5&M=16�C��Mq54At>r<?5�96<�3PBC1~16A¡BCA
>r5=<RAI5=>�@?BD>r56�oUW16M#[¡96F�>?[I54@r5�x;9�BCAt>?@�96F,Mq9�A
>?16Mq>2KL1 S¦�65=5=x¡BD>?@
9 w�AEVQ1.>?1.:�16@r5�96F�M=YQ@r>r9�KL5=<�16M=Mq9�YQAt>�VI5=>?16BC�C@o16AQV�>?[Q54@r5�FJ<?54§�YI54A
>?�CS�w�BC�C�P:;5�<?54Mq9�AQM=BX�D54VLw�BC>?[L9�AI5
96<�K~96<?5�Mq54At>r<#16�'16M=Mq9�YQA
>?@�VQ1.>?1.:�16@r54@4�



á)â�á äuåWæ�îÂì)ïWæ�ð

n [I581.Z654A
>?@&BCA�>?[Q58KL9�VI54�)16AQV!>?[I54BC<�x;96>r54At>?BC16�)BCAt>r5=<#16Mq>?BD9�AQ@21.<?5LBC�X�CYQ@r>r<#1.>r54V¡BCA£�)BDZ�YI<?5~­����%5
M=16A*[Q14365¡16A
S�AtY�K�:;5=<~96F2Mq54A
>r<#16��<?54@r9�YI<#Mq5�1.Z654At>?@¡�|�X1.:�54�X�D54V�7Â9�A�>?[I5�BC�X�CYQ@r>r<#1.>?BC9�A��R�+Uo16M#[
96F�>?[Q54@r5u[Q16@&@r9�K~5EAtYQK&:;5=<�96F^K~54VQBC1.>r96<R@u�|�C1.:;54�C�D54V�ò£�216AQVËwo5E@?[Q16�C�,16@#@?YQK~5LFJ96<&@#BCK~x��CBXM=BD>TS
>?[Q1.>u>?[�BC@�A�YQK&:�5=<uBC@�>?[Q5¡@?16K~5¡F�96<E5416M#[yMq54At>r<#16��<?54@r9�YI<RMq56� n [I5=<?5¡M=16A©:;5�16AtS*A�YQK�:;5=<u96F
Mq9�AQ@?YQK~5=<R@8�|�X1.:�54�X�D54V!}���16AQV!5416MR[�KL14S!BCAt>r5=<#16Mq>2w�BD>?[¡9�AI5896<�K~96<?58Z6<?9�YIx�@�96FoKL54VQBC1.>r96<#@~�|BCA
>?[I5�BC�X�CYQ@r>r<#1.>?BC9�A�Nt}2¬�16A�Vs}^­�BCAt>r5=<#16Mq>ow�BD>?[L>?[I5�K~54VQBC1.>r96<R@�FJ96<�7&¬�w�[�BC�D5�}^ó�BCA
>r5=<R16Mq>?@Ww�BC>?[L>?[I5
K~54VQBC1.>r96<#@�F�96<�7&¬�16AQV�7�­��R�

M2M1

C1 C2 C3 C4

R1

M3 M4

R2 Central resources

Mediators

Consumers

�)BDZ�YI<?5�­�Í Ï 365=<#16�C��1.<#MR[QBD>r54Mq>?YI<#5�96F)>?[I5�K~9PVI54�

n [I5W9�A��DS�K~54@?@?1.Z654@�w�[�BCM#[�1.<?5�x�16@?@r54V&:;5=>Tw�5=54A�1.Z654At>?@��|Mq96<?<?54@?x�9�A�VQBCAIZ�>r9�>?[I5�1.<#M=@�BCA&�)BDZ�YQ<?5�­��
1.<?5�16@^FJ9��C�D9�w�@=Í

ô �/Mq9�AQ@?YQKL5=<�M=16A¦<?54§�YI54@r>�1�§tYQ16At>?BD>�Su96F)<?54@r9�YQ<#Mq5�F�<#9�KÂ1LK~54VQBX1.>r96<4�

ô �/K~54VQBC1.>r96<�M=16A�Mq<?54VQBC>�1�Mq9�AQ@?YQK~5=<�w�BD>?[¦@r9�K~5&§tYQ16At>?BD>�Su96F)<?54@r9�YQ<#Mq56�

ô �ÈK~54VQBC1.>r96<�M=16ALBXAIF�96<RK
BC>?@,Mq54A
>r<#16�Q<?54@r9�YI<#Mq5�>?[Q1.>�BC>)[�16@�@?YIxQx��CBD54V�1�§�YQ16At>?BD>TS�96F�<#54@r9�YI<#Mq5
>r9�1�Z�BC3654ALMq9�AQ@?YQKL5=<4N�16�D9�AIZ�w�BC>?[8>?[I5�@r>?1.>?YQ@W96F�>?[I5^<#54@r9�YI<#Mq5�16M=Mq9�YQAt>WFJ96<,>?[Q1.>WMq9�A�@?YQK~5=<
1.>�>?[I5�>?BCK~5�96F,@?YIxQx��DS6�

ô �ÞMq54At>r<#16�'<?54@r9�YI<#Mq5�M=16A!Z�BD365�9�AI5�96F�BD>?@�K~54VQBC1.>r96<R@�YIx�VQ1.>r54V¡16M=Mq9�YQA
>�BCAQF�96<#K�1.>?BD9�A¦FJ96<�1
M=YQ@r>r9�KL5=<4�

G�A�>?[I5^1.:�@r54A�Mq5^96F�Mq9�AQ@?Y�K~5=<#@�>?[I5^Mq54A
>r<R16�I<?54@r9�YI<RMq5�>r54A�VQ@�>r9�BCAQMq<?5416@r5��|BDF�>?[I5�<?54@r9�YI<#Mq5^BC@)K~9�AQ5=S
>?[I54A!>?[QBC@2BCAQMq<?5416@?5�BC@2VQYQ5&>r9s<?5=>?YI<RAQ@�9�A%BXA
3654@r>?KL54A
>?@296Fo>?[I58FJYQA�V��R�2�%5816@#@?YQK~58>?[Q1.>2>?[QBC@�BC@
xQ<?96x;96<?>?BD9�AQ16�P>r9&>?[I5�>r96>?16��16K~9�YQAt>oBCA8>?[Q5�F|YQAQV��,}�9�AQ@?YQKL5=<#@��D9�@r5�<?54@r9�YI<#Mq5�1.>Ww�[Q1.>Wwo5�16@?@?YQK~5
BC@'1��IpP54V�<R1.>r5�9�365=<,>?BCK~52�|BDFI>?[I5�<?54@r9�YI<#Mq5�BC@�K~9�AI5=S�>?[�BC@'�C9�@?@'BX@v>?[I<#9�YIZ�[�x;5=<#@?9�AQ16��5qpPx;54AQVQBD>?YI<#5��R�
G�F�>?[I5�F|YQAQVQ@�<?54K�16BCAQBCAIZ~BCA¦1~Mq54At>r<#16�v<?54@r9�YI<#Mq5�96<�Mq9�AQ@?YQKL5=<�<?54VQYQMq5�>r9�Á=5=<?9L>?[Q1.>�1.Z654At>�V�BD54@=�
}�9�AQ@?YQKL5=<#@,M=16A~54K~x��C9 S8VQB��;5=<?54A
>�@?>r<#1.>r5=Z�BD54@�FJ96<W16M=§�YQBD<#BXAIZ2<?54@r9�YI<#Mq54@4���%5�K~9PVI54�P>Tw�9�96F;>?[I54@r56Í

ô �õÃrM=1.<?5=FJY��CÄs@r>r<#1.>r5=Z6S£BCA!w�[QBCMR[!1¦Mq9�A�@?YQK~5=<�1.xQx��XBD54@�>r9�1¦@#BCAIZ��D5�1.xQxQ<?96xQ<RBC1.>r5~K~54VQBC1.>r96<
5416M#[�>?BXK~5uBD>�w�16At>?@�<?54@r9�YI<#Mq5E16AQV+w�16BD>?@�YQAt>?BC��BD>�[Q16@&<?54Mq54BD3654V�Mq<?54VQBD>&F�96<�>?[I5�<#54@r9�YI<#Mq5
:;5=F�96<#5��D9t96�PBCAIZ~FJ96<�K~96<#56�

ô �ÙÃHZ6<#5=54VIS�Ä%@?>r<#1.>r5=Z6S�BXA+w�[QBCM#[�1£Mq9�AQ@?YQKL5=<81.x�x��CBD54@�16@896F�>r54AÆ16@8x;9�@?@#BD:��D5uF�96<~1!Z�BD3654A
§�YQ16A
>?BC>TS896F�<#54@r9�YI<#Mq5�>r9&16�C�P>?[I5�K~54VQBX1.>r96<#@=N�w�BC>?[8>?[I5�16BCK/96F;96:Q>?16BCA�BCAIZ216@WK�YQM#[~<#54@r9�YI<#Mq5
16@�BC>�M=16A�16@�@r9�9�A�16@�BD>�M=16A��

n [QBC@216�C�D9�w�@�YQ@�>r9¦<RYQA£>?[I5LK~9PVI54��w�BD>?[%VQBD��5=<?54At>�@r5=>r>?BCAIZ�@�F�96<�3.1.<#BD9�Y�@2x�1.<#16K~5=>r5=<#@�BCAQM=�CYQV�BCAIZ
>?[I5�FJ9��C�D9 w�BCAIZ��|1~<#16AIZ65�BX@^Z�BD3654A¦w�[Q5=<?5�wo5�3{1.<#BC54Vs>?[I5�x�1.<#16KL5=>r5=<�VQYI<RBCAIZ816AQ16�DSP@?BC@R��Í



��1.<R16K~5=>r5=< ��5=>r>?BCAIZ
n [I5�BCAQBC>?BC16��A�YQK&:;5=<^96F�<#54@r9�YI<#Mq54@=� ö
n [I5�BCAQBC>?BC16��A�YQK&:;5=<^96F)Mq9�A�@?YQK~5=<#@4� ¬=÷6÷8�Wö�÷6÷
n [I5�A�YQK�:;5=<^96F)K~54VQBC1.>r96<R@^x;5=<�Mq54A
>r<R16��<?54@r9�YI<RMq56� ­
n [I5Ex�5=<RMq54A
>?1.Z65s96F�Mq9�A�@?YQK~5=<#@�16�C�D9�wo54V�>r9%BCAt>r5=<#16Mq>8w�BD>?[+5416M#[
Mq54A
>r<#16��<?54@r9�YQ<#Mq5��J>?[I5£M#[Q9�BCMq5¡96F�BXAQVQBD3PBCVQYQ16�X@�:;54BCAIZ�1+<#16AQVQ9�K
@?YI:�@r5=>E96F�>?[I5£>r96>?16�2x;9�9���96F�Mq9�A�@?YQK~5=<#@sMR[I9�@r54A¥16M=Mq96<#VQBXAIZ+>r9
>?[QBC@�x;5=<#Mq54At>?1.Z65��R�

­6ø�ù

n [I5Ex�5=<RMq54A
>?1.Z65�96F�Z6<?5=54VIS�Mq9�AQ@?YQK~5=<R@~BCAË>?[Q5¦>r96>?16�^Mq9�AQ@?YQK~5=<
x�96x�YQ�C1.>?BD9�A��

÷{�#¬=÷6÷
ù

á)â�ú û&ü,ý^æQþtÿTëÈæ��'ê�ÿ������¡ÿlê�åÎê�å�æ�î«ì,ï�æ�ð

�µx�<?96x;5=<?>TSu96F)BXA
>r5=<?54@?>�BCAs>?[QBC@^@?S�@r>r54K�BC@�>?[I5�1.:�BC�CBD>�S�96F,BD>?@^Mq54At>r<#16��<?54@?9�YI<#Mq54@�>r9�:�5�@#YQ@r>?16BCAI54V
YQAQVI5=<25qpPx��D9�BD>?1.>?BD9�A£:�S£VQB��;5=<?54A
>2xQ<#96x�96<#>?BD9�AQ@�96FoZ6<#5=54VIS!Mq9�A�@?YQK~5=<#@4�&�%5�BXA
3654@r>?BCZ�1.>r5L>?[QBC@�:�S
�IpPBXAIZ2>?[I5�BCAQBC>?BC16�P�D5=3654�I96F�Mq54A
>r<R16�Q<?54@r9�YQ<#Mq5�16AQV~<RYQAQAQBCAQZ�>?[I5�KL9�VI54�Qw�BD>?[~VQB��;5=<?54At>�BCAQBD>?BX16��A�YQK8�
:�5=<R@�96F^Mq9�AQ@?YQK~5=<R@=� n [I54@r5L<#Y�AQ@�1.<?5�<#5=x��CBCM=1.>r54V%w�BD>?[%>?[I<?5=5uVQB��;5=<?54A
>�xQ<?96x;96<?>?BD9�AQ@296F�Z6<?5=54VQS
Mq9�AQ@?YQK~5=<R@=Í�¬=÷6÷
ùEN�ø.÷
ù«16AQV¡÷
ùE� n [I5�<?54@?Y��D>?@�1.<?5�@#[I9 w�A�BCA��)BDZ�YI<?5�ó�� n [I5&[QBDZ�[I5=<�M=YQ<?3654@�BCA
5416M#[¡96F�>?[Q5�>?[I<?5=5�V�BC1.Z6<#16KL@�1.<#5�F�96<�<#YQAQ@�w�BC>?[��D9 w�5=<�A�YQK&:;5=<#@�96F,Mq9�AQ@?YQK~5=<R@=NQ@?BCAQMq5�>?[Q54@r5�VI5q�
x��D5=>r5�>?[Q5�Mq54At>r<#16��<#54@r9�YI<#Mq52�D54@?@=� n [Q5�>r96x�K~9�@r>�M=YI<?365�96F�5416M#[EZ6<#1.x�[�N�1.>�¬=÷6÷�BXAQBD>?BC16�IMq9�AQ@#YQK~5=<#@=N
@?[I9 w�@&>?[�1.>�1.>8>?[QBC@&x;96x�YQ�C1.>?BC9�AË@?BDÁ=5E>?[I5sMq54A
>r<R16�o<#54@r9�YI<#Mq5s<?54Mq9�365=<#@~§tY�BCM?�P�DS%FJ<?9�K¼BXAQBD>?BC16�W5qpt�
x��D9�BD>?1.>?BD9�A�� n [I5�5q��54Mq>?@�96F�[Q143PBCAIZLKL96<?5�Z6<?5=54VQSsMq9�A�@?YQK~5=<#@�1.xQx;541.<�K~9�@r>�@r>r<?9�AIZ��CSE1.>�1.<?9�YQAQV
ó.÷6÷�BCAQBD>?BX16�vMq9�AQ@?Y�K~5=<#@=N�w�[Q5=<?58>?[I5~Mq54A
>r<#16��<?54@r9�YI<#Mq5~VQBXKLBCAQBC@#[I54@�>r9¦Á=5=<?9�16�XK~9�@r>�BCKLK~54V�BC1.>r54�DS
w�[I54As16�C�;96<^5=3654A�[Q16�CF�>?[I5�1.Z654At>?@�1.<?52Z6<?5=54VIS6N�w�[I5=<?5416@^BD>�<?54Mq9�365=<#@�1.FJ>r5=<�Mq9�KLBXAIZ~M=�D9�@r52>r9LÁ=5=<?9
BDF'AI9u1.Z654A
>?@�1.<?5�Z6<?5=54VIS6�

-10000

0

10000

20000

30000

40000

50000

60000

70000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-0.5-10-20-2000_rr’
’foo-1-100-200-4-2-0-50-0.5-10-20-2000_rr’
’foo-1-100-300-4-2-0-75-0.5-10-20-2000_rr’

’foo-1-100-400-4-2-0-100-0.5-10-20-2000_rr’

-10000

0

10000

20000

30000

40000

50000

60000

70000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-1-10-20-2000_rr’
’foo-1-100-200-4-2-0-50-1-10-20-2000_rr’
’foo-1-100-300-4-2-0-75-1-10-20-2000_rr’

’foo-1-100-400-4-2-0-100-1-10-20-2000_rr’

-10000

0

10000

20000

30000

40000

50000

60000

70000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-0-10-20-2000_rr’
’foo-1-100-200-4-2-0-50-0-10-20-2000_rr’
’foo-1-100-300-4-2-0-75-0-10-20-2000_rr’

’foo-1-100-400-4-2-0-100-0-10-20-2000_rr’

No greedy agentsAll agents greedy 50% greedy agents

�)BDZ�YI<#5�ó�Í�}�54At>r<#16��<?54@r9�YQ<#Mq5�3.1.<#BC1.>?BD9�A¦BCAs<#54@rx;9�AQ@r5�>r9LxQ<#96x�96<#>?BD9�AE96F�Z6<#5=54VIS¦Mq9�AQ@?YQK~5=<R@=�

n [I5�Mq9�AQ@?Y�K~5=<#@�BCAL>?[QBC@�K~9PVI54�I[Q1 365�1�:�16@?BCM^@r>r<#1.>r5=Z6S�96F;M=�X16BCKLBCAIZ2<?54@?9�YI<#Mq5^w�[I54AQ5=365=<W>?[I5=S~M=16A
�|K~9�V�YQ�D9L>?[I5�Z6<?5=54VIS�96<�M=1.<?5=F|YQ��@r>r<#1.>r5=Z6SQ��w�[QBCMR[�K~5416AQ@�>?[Q1.>�>?[I5=S¦5qpI[Q16YQ@r>�>?[I54BD<�16�C�D9PM=1.>?BD9�AQ@
1.<?9�YQAQVyKLBCVQw�1 S*>?[I<?9�YIZ�[È>?[I5%@?BXK&YQ�X1.>?BD9�A©16A�V©>?[Q54AÈ@#�D9 w��CS¨VQBD5¡96F&@r>?1.<?3.1.>?BD9�A�� n [QBC@uZ�BD3654@
>?[I5�x�1.>r>r5=<#A*96F2@#[Q1.<?xÆ<?54@r9�YQ<#Mq5�BCAQMq<?5416@?5�F�9��X�D9 w�54VÆ:�S�@?�C9 wÂ>?16BC�D��9.�y@?[Q9 w�A*BXA�>?[I5�Z6<#1.x�[�@896F
��BCZ�YI<?52ö¡�J5416M#[�96F'w�[QBCM#[sZ�BC3654@^>?[I5�Mq9�AQ@?Y�K~5=<#@��P3PBD5=w¥96F'>?[Q5�Mq96<?<?54@rx;9�AQV�BCAIZ&@#BCK&Y��C1.>?BD9�AE<#YQA¦BCA
��BCZ�YI<?5=�QZIÍ :�16@#BCMq5qp�x�>4¬ �R� n [I5�x;541.�sBC@=NQYQAQ@#YI<?xQ<#BX@?BCAIZ��DS6N�KL9�@r>�16M=Mq54At>?YQ1.>r54V!w�BD>?[sZ6<?5=54VISs1.Z654At>?@=�

á)â
	 �uì
���'ê6æQþ�����ê�ÿ������ÈäuåWþ�æ���ê

�ª@?YQ<?xQ<#BC@#BCAIZLFJ541.>?YI<?5~96Fo>?[I5~Z6<#1.x�[%BCA£�)BDZ�YI<#5=�QZIÍ :�16@?BCMq5qpPxQ>4¬ ��BCAt369��D3PBCAIZEZ6<?5=54VIS£1.Z654A
>?@&BC@2>?[Q1.>
>?[I5�Mq54At>r<#16�P<?54@?9�YI<#Mq5�M=16A&:;5�VI5=x��D5=>r54V&>r92:�54�C9 w�Á=5=<?9I� n [QBC@'BC@'12@?BXVI5�5q�;54Mq>,96F�[Q143PBCAIZ2K~96<?5�>?[Q16A
9�AI5^K~54VQBC1.>r96<#@)16YI>r9�AQ9�K~9�YQ@?�DS�V�BC@r>r<#BD:�YI>?BCAIZ^>?[I5�@?16K~5�<?54@?9�YI<#Mq5�:;54M=16YQ@r5�Z6<?5=54VIS�Mq9�AQ@#YQK~5=<#@�w�BC�X�
1.>r>r54K~xQ>�>r9¡Mq9��C�D54Mq>�<?54@?9�YI<#Mq5~FJ<?9�K¤16�C�,K~54V�BC1.>r96<#@�@?BXK&YQ�C>?16AI5=9�YQ@?�DS6�~Uo16M#[ËKL54VQBC1.>r96<4N�[I9 w�5=365=<4N
[Q16@vBD>?@�9 w�A&@r5=x�1.<#1.>r5o��AI9�w��D54VIZ65W96FP[Q9 wËK�YQM#[�<?54@r9�YI<RMq5�5416M#[�Mq9�AQ@?YQKL5=<'BC@�16�X�D9�M=1.>r54V��'���D>?[I9�YIZ�[



0

5000

10000

15000

20000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-0.5-10-20-2000_cr’
’foo-1-100-200-4-2-0-50-0.5-10-20-2000_cr’
’foo-1-100-300-4-2-0-75-0.5-10-20-2000_cr’

’foo-1-100-400-4-2-0-100-0.5-10-20-2000_cr’

0

5000

10000

15000

20000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-1-10-20-2000_cr’
’foo-1-100-200-4-2-0-50-1-10-20-2000_cr’
’foo-1-100-300-4-2-0-75-1-10-20-2000_cr’

’foo-1-100-400-4-2-0-100-1-10-20-2000_cr’

0

5000

10000

15000

20000

0 20 40 60 80 100

’foo-1-100-100-4-2-0-25-0-10-20-2000_cr’
’foo-1-100-200-4-2-0-50-0-10-20-2000_cr’
’foo-1-100-300-4-2-0-75-0-10-20-2000_cr’

’foo-1-100-400-4-2-0-100-0-10-20-2000_cr’

No greedy agentsAll agents greedy 50% greedy agents

�)BDZ�YQ<?5�öIÍ�}�9�AQ@#YQK~5=<�<?54@?9�YI<#Mq5�3.1.<#BC1.>?BD9�A�BXAs<?54@rx;9�AQ@r52>r9�1.Z654At>�KLBDp�>?YI<#5

>?[QBC@2BCAQBD>?BX16�C�DS¦BC@�Mq9�AQ@?BX@r>r54A
>�w�BD>?[!>?[I5LMq54A
>r<R16�,<?54@r9�YI<RMq58BC>�:;54Mq9�K~54@�BCAQMq9�AQ@?BX@r>r54A
>�BDFoK~96<?5~>?[Q16A
9�AI5�K~54VQBX1.>r96<�@?BCK�YQ�D>?16AI5=9�YQ@#�DS�1.Z6<?5=54@&>r9�1s<?54�D5416@?5~96F�<#54@r9�YI<#Mq5~FJ96<�>?[I5L@?16KL5�Mq9�AQ@?YQKL5=<4Nv16AQV
>?[QBC@�M=16A!M=16YQ@r5�K~96<?5&<?54@r9�YI<#Mq5&>r9�:;5�xQ<#9�KLBC@r54V¦>?[�16A�>?[I5�Mq54A
>r<R16�v<?54@?9�YI<#Mq5&[�16@�143.16BC�C1.:��D56���I96<
BCAQ@r>?16AQMq5uBDFo>?[Q5�<?54@r9�YQ<#Mq5�16�C�D9PM=1.>r54V�:�S�7�¬L>r9£}2¬uBCA%�)BDZ�YI<?5u­�BC@L¬=÷¡YQAQBD>?@�>?[Q54A+ò+¬�16AQV�ò¡­
KL14S�@#BCK&Y��D>?16AI5=9�YQ@?�CS�16�C�C9 w }2¬�>r9�:;96<?<?9�w
¬=÷�YQAQBD>?@4��7&¬�AI9�w¥[Q16@W>r98[I9�AI9�YQ<o1�Mq9�KLKLBD>?K~54At>�96F
­.÷~YQAQBD>?@�16�D>?[I9�YQZ�[u9�A��DS�¬=÷8w�5=<?5�BCAt>r54AQVI54V�� n [QBX@Wx�[Q54AI9�K~54AI9�AsBC@��PAI9 w�Au>r9~9PM=M=YI<�BCAE:�16AQ��BCAQZ
@rS�@?>r54KL@=N�w�[I5=<?5�BC>�BC@�x�9�@#@?BD:��D52>r9Ew�BD>?[QVQ<#14wÎKL96<?5&K~9�AQ5=S¦>?[Q16A�S69�Y![Q1 365�BCA�S69�YI<216M=Mq9�YQA
>�:�S
KL1.��BXAIZLK&Y��D>?BDx��D5�w�BD>?[�VI<#14w�16�C@�>?[I<#9�YIZ�[¦VQB��;5=<?54At>�K~54VQBC1.>r96<#@4�
�%5�w�9�YQ�CVL�XBD�65�>r9�:;5�1.:��D5�>r9&Mq9�Y�A
>r5=<#16Mq>�>?[QBC@�>?[I<?541.>W:�YI>�w�5�M=16AQAI96>�16@?@?YQKL5�>?[I5�5416@?SL@r9��CYI>?BD9�A
96F;@?S�AQMR[I<?9�AQBX@?BCAIZ2Mq54A
>r<R16��<?54@?9�YI<#Mq54@�16AQVuK~54VQBC1.>r96<R@,5416M#[u>?BCK~5�1&K~54VQBC1.>r96<WBX@�VI54M=BCVQBXAIZ2w�[I5=>?[I5=<
>r9L16�C�D9PM=1.>r5�<#54@r9�YI<#Mq5�>r9L18Mq9�AQ@?YQK~5=< ����As16�D>r5=<#A�1.>?BD365�BC@�>r98Mq<#541.>r5�1�AQ5=wÈ>�Stx;5296F'1.Z654At>=N�M=16�C�;BD>
16A�16YQVQBC>r96<4NQw�[QBXM#[�1.>�<?5=Z�YQ�C1.<�BCA
>r5=<#3{16�C@�16@r��@�1LK~54V�BC1.>r96<�16AQV¡BD>?@�Mq54At>r<#16�v<?54@r9�YI<#Mq5&w�[Q1.>�>?[Q5=S
>?[QBCAI�8BC@�>?[Q5�YQA�YQ@r54V�16�X�D9�M=1.>?BC9�ALFJ96<o1�Z�BC3654A�Mq9�AQ@?Y�K~5=<4�)G�F;>?[I5=<#5�BC@o1�VQBC@#Mq<?5=x�16AQMqS8BD>�:Q<#9�16VQM=16@r>?@
1�w�1.<#A�BCAIZÆK~54@?@?1.Z65Ë>r9*16�C��K~54VQBC1.>r96<R@sw�[I9*M=16A¥>?[I54Ay:��D9�M#�¨F|YI<?>?[I5=<¦<#54§tYI54@?>?@¦F�96<¦<#54@r9�YI<#Mq5
F�<?9�K�>?[Q1.>2Mq9�AQ@?YQKL5=<4N�54AQ@#YI<#BCAIZ~>?[�1.>�BD>�@r>?1.<?3654@�>r9sVI541.>?[�� n [I5�1.<?<#16AQZ654K~54A
>2BC@�BC�C�CY�@r>r<#1.>r54V�BCA
��BCZ�YI<?5�ø�NIw�[I5=<?5216YQVQBD>r96<���¬�§tYI5=<RBD54@�ò+¬216AQVs7�¬21.:;9�YI>��|@?14SQ�^}^ó�16AQVE��AQVQ@�18VQBC@?Mq<#5=x�16AQMqSL@r9
:Q<?9�16VQM=16@r>?@�1~w�1.<#AQBCAIZ8>r9uò+¬.N�ò!­�N�ò!ó~16AQV�ò�öI�

M2M1

C1 C2 C3 C4

R1
A1

M3 M4

R2

�)BDZ�YI<#5�ø�ÍW��A�16YQVQBD>r96<&�|��¬ ��BCAt>r5=<#16Mq>?BCAQZLw�BD>?[s>?[I5�<#54@r9�YI<#Mq5�@?S�@r>r54K

n 9�BCAt3654@r>?BDZ�1.>r5^w�[I5=>?[I5=<,>?[QBC@)[Q16@,1�@#BDZ�AQBD��M=16At>�5q��54Mq>�9�A8>?[Q5�<#54@?BC�CBD54A�Mq5o96F�>?[I5^<?54@r9�YI<RMq54@,1.Z�16BCAQ@r>
1.>r>?16M?�s:tS�Z6<?5=54VISuMq9�A�@?YQK~5=<#@�@?BCK�YQ�C1.>?BC9�AQ@�w�5=<?52<#YQAuw�BD>?[só.÷6÷8Mq9�AQ@?YQK~5=<R@=NQø.÷
ùÞ96F'w�[QBCMR[�w�5=<?5
Z6<?5=54VIS6NWw�BD>?[��Q<#@r>8÷%16YQVQBD>r96<R@s�|16@8:;5=FJ96<?5���>?[I54A¥¬=÷6÷%16YQVQBC>r96<#@=ß�>?[I54A*­.÷6÷%16YQVQBD>r96<R@=���%5�M=16A
@r5=5¦>?[I5s<?54@?YQ�C>?@&96F�>?[QBC@8BCA��)BDZ�YI<?5�������>L÷%16YQVQBD>r96<#@�>?[I5s<?54@?9�YI<#Mq5�Mq9��C�C1.x�@r54@�>r9%Á=5=<?9I�+�yBD>?[
Z6<?541.>r5=<�A�YQK&:�5=<R@�96F�16YQV�BD>r96<#@^BD>�<?54Mq9�365=<#@�§�YQBCM#���DSE1.F�>r5=<�16A�BCAQBD>?BX16��VQBCx�NI16@^>?[I5�w�1.<#AQBCAIZ�@^1.:;9�YI>
Z6<?5=54VIS£Mq9�AQ@?YQK~5=<R@25qpPM=�CY�VI58>?[I9�@r5LMq9�AQ@?Y�K~5=<#@2FJ<?9�Kñ>?[I5~<?54@r9�YQ<#Mq54@=���%5�[Q14365uAI96>�Z69�AI5~9�A%>r9
16AQ16�DSP@r5^w�[I5=>?[I5=<,>?[Q5=<?5�BC@,16A896xQ>?BCK�YQKàA�YQK&:�5=<)96F;16YQVQBD>r96<R@,1.>,w�[QBCMR[~16VQVQBCAIZ2K~96<?5^Z�BC3654@��D9 w�5=<
BCAQMq<?5416@r54@�BCAsxQ<?96>r54Mq>?BD9�A�>r9L>?[I5�@rSP@r>r54K¸:�YI>^>?[QBC@^@?5=54KL@��CBC�654�DSL>r9�:;52>?[I5�M=16@?56�



-5000

0

5000

10000

15000

20000

25000

30000

35000

0 20 40 60 80 100

’foo-1-100-300-4-2-0-75-0.5-10-20-2000_rr’
’foo-1-100-300-4-2-100-75-0.5-10-20-2000_rr’
’foo-1-100-300-4-2-200-75-0.5-10-20-2000_rr’

�)BDZ�YI<?5���Í��I[QBDFJ>�BXA¦M=1.<?<?SPBCAIZ~M=1.x�16M=BD>�S�BCAs<?54@rx;9�AQ@r52>r9�16Y�VQBD>?BCAIZ


