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ì&í�î@`[PUeûð^MQS �;� �Hì&í�î � �Øì0MQS  UXZT[M�ð�]^X%'AS�bfS�ò÷SAbf]�ðfõ�ðfMQSw`hú,õ[GUP�ð\õ[ò�]^S�P�ð\óQGJð�GQPJI
`[KNYOPQõ®ù4jZSAeJT�SAeûeU`®ðf`�XZP1ð^MUS3]uSAPUeJSAb�� ]dóQG�&_S�b��Ûì0MQXÕ]  UXZT[M�ð+]^X�'�S[V¶X£P1ðfGQb^P¶V�XZ]Ðó�õ�GQPUeJSge
ó 
3ð^MQS+ù4X£P�eJõ®ù@`�e��[SAbuðfXZ]^SAe�ó�
3ðfMQS�bfSAK�S�X��[S�b��$�mRUõ[b4ðfMQS\ðfbf`�eJX�ðfX£õ�PU`hjZj�
�]uðf`®ðfXZK[VUeJS�òØ`hGQj£ðAV
 Uõ®ù0I�K�õ[P�ð^bfõ[jUù4X£PUeQõ®ù `[]�]uMUõ®ù4PÙX£P�R!X£T�GQb^S ��2�ð^MQSdK�õ�PQT[Sg]sðfX£õ�PÙù4XZPUeJõ®ùÜô�GQXÕKNY�j�
,T[bfõ®ù�]
`hPUe1ó.SAK�õ[ú,SA]Ðbf`hð^S�I�jZX£ú,X£ð^SAeHó�
�ð^MQSÙbfSAK�S�X��[SAb�� ]\]uúw`[j£j���þªI 8 �ï`�e��[SAbuðfXZ]^S�ú,S�P�ð\ò÷õ�b�ð^MUS
 Uõ®ù0I�K�õ[P�ð^bfõ[j�ù4X£P�eJõ®ù � I P3ðfMQSdõhð^MUS�b0MU`hP�e�V���� ��`[j£jZõ®ù�]DðfMQSdb^SgK�SAX%��S�bmð^õ,`[e���S�b^ð^XÕ]uS#`
ù4X£PUeQõ®ùy]^X�'�S4ðfMU`®ð:XÕ]Dbfõ[GUT[MQj�
�ðsù4XÕK�S&ð^MQS�jÕ`hbfT[Sg]sð  �X£T�M�ð�]uX�'�S&]^S�SAP,ð^õÐeU`®ð^S �÷XZP3K�`�]uS�Vhð^MUS
K�õ[PUPQSAK�ð^XZõ[P3XÕ]�X£P�]^j£õ®ùÜ]uðf`[buð � �Jì0MOGU]�V�ðfMQS  UX£T�M�ð0]^X%'AS�XÕ]�õ[PQj�
ÙK�õ�PU]uð^bN`hXZPQSAewó�
,ðfMQS\K�õ[PQI
eJX�ðfX£õ�PU]\XZP1ð^MQSwPUS�ðsù�õ[bfY.V�X�� S �ZV¶K�õ�PQT[Sg]sðfX£õ�P�ù4XZPUeJõ®ù � �Jj£õ®ù/]sðN`hb^ð�K�õ[P�ðfX£POGQSg]dò÷õ[b\ú+GUKNM
j£õ�PQT[SAb,`[PUe ]sðfõ[öU],õ�PQj%
 ù4MQS�PyöU`�KNY[S�ð,jZõ�]f],õOKAK�GQbN]	� � ðwðfMQXÕ]wö�õ�X£P�ðgV�ð^MQSaK�õ[PQT�SA]uð^XZõ[P
ù4X£PUeQõ®ù/]uðf`[óQXZj£X�'�Sg]Ðõ�P(`  UXZT[M�ð�]^X�'�SwðfMU`®ð,XZ]Ðb^õ�GQT[MUj%
1]uS	�[SAP1ð^XZú�Sg]ÐMUX£T�MQS�b+ð^MU`[Pñð^MUS
K�õ[P�]sðfbf`[X£PQSge  UXZT[M�ð4]uX�'�S#õhòÛð^MQS\]uðf`hð^XÕK�KA`[]^S � � PUe�PQõ[ð4K�õ[XZPUK�XÕeJSAP�ðfXZ`[j£j�
[V�ðfMQXZ]4]^S*��S�PJIÔò÷õ[jÕe
X£PUK�b^Sg`[]^S�XZP�ð^MQS\`��[SAbf`[T[S! �X£T�M�ð4]^X%'AS�ðfbf`[PU]^jZ`hð^SA]mXZP�ðfõ�ð^MQS\]f`hú,S#]^S*��S�PJIÔò÷õ[jÕeÙXZPUK�b^Sg`[]^S�XZP
ð^MQbfõ[GQT�MQöQGJð�]^MQõ®ù4P�X£P7R!X£T�GQbfS � �

øLP�`�eQeJX£ð^XZõ[PU`[j_ð^SA]uðf]AVQù�SdõOKAK�`�]uXZõ[PU`[j£j�
,õ[óU]^S�b��[S#XZPUK�bfSA`�]uSge3ô�GQS�GUS�XZPQTweJS�jÕ`�
3K�`[GU]^SAe
ó 
1ðfMQS7K�õ�PQT[Sg]sðfX£õ�P ù4XZPUeJõ®ù T�b^õ®ù4XZPQTajÕ`hbfT[SAbÐðfMU`hP*ð^MQS7`��®`hXZjÕ`hóQjZS3óU`[PUeJù4XÕeOð^M"�Dì0MQXZ]
K�`hG�]uSg]#ð^MQSÙbfS�ðfbf`[PU]^ú�X£ð\ð^XZú,S�b\ðfõ7S��JöQXZb^SÙ`[PUeHb^Sg]uS�ð\ð^MQS�K�õ[PUT[SA]uð^XZõ[PHù4XZPUeJõ®ù ð^õ7õ[PUS
S*�[SAPHð^MQõ�GQT[M�ð^MQS3õ[bfX£T�X£PU`[j!ð^bN`hPU]^ú,XZ]f]uXZõ[PHõhò�ð^MUSwöU`[KNY�S�ð\ù�`�]\`[KNYOPQõ®ù4jZSAeJT�SAe�]uMQõ�buðfj%

ð^MQSAb^Sg`®ò�ð^SAb	�
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� '�( ��� 0,���( �����7� - ' ������D����' ��� RÛXZT[GUb^Sg] �H`hP�e �ûð^bN`[K�S3ðfMQS�ù4X£PUeQõ®ù ]^X%'AS�`[PUe
 UX£T�M�ð�]uX�'�Sûõhò�eJS�òØ`[GQj£ðuIL]uX�'�Sge ì&í�î `hPUe �;� � ì&í�î/õ��S�bÙ` � �	8�ú�õJeJSAú ����SAKA`hGU]^S
��� ��öQbfõ�OXZeQSA]mð^MQS\]^S�PUeQS�b4ù4X£ð^M�X£PUeQX£bfSAK�ð�ò÷SASAeJó�`[KNY3`[ó�õ�GJð0ð^MQS\`[KNMUX£S	�[SAeÙð^MQbfõ[GUT[MQöQGQð
bf`hð^S[V �;� �*`[KpðfGU`hjZj�
(K�`hG�]uSg]�`Hì&í�î �4S�PQõ1]^S�PUeJSAb�ð^õHX£PUeQGUK�S �*������K�õ[PQT�SA]uð^XZõ[P `[PUe
ò÷S�ù�S�bÐbfS�ðfbf`[PU]^ú�XÕ]f]uXZõ[PU]dõ��S�b�ó�`hPUeJù4XÕeOðfMJIÔjZXZú�X£ð^Sge K�õ[PQPQSgKpðfX£õ�PU]*� � j£ð^MQõ�GQT[M1ðfMQS3õ��S�b^I
`hjZjmðfMQbfõ[GQT�MQöQGJð�ú�Sg`[]^GQbfS�ú,S�P�ðf]Ðò÷õ[b,ó.õhðfM*K�`�]uSg]+`[b^S �OX£b^ð^GU`[j£j�
1XZeQS�P�ð^XÕK�`[j�V!ð^MUS�]uðf`hð^XÕK
�ØeJS�òØ`hGQj£ð ��ù4X£PUeQõ®ù T�S�PQSAbf`[j£j�
ÙMU`�]4ú,õ[bfSdeU`®ðf`,XZP  UXZT[M�ð�`�]4S*�OXÕeJS�PUK�SAe�ó�
ÙðfMQS�bfõ[GQT�MQj%

þ )BA�XZPUK�bfSA`�]uSÙXZP(ðfMQS3POGQú+ó�SAb+õ[ò�b^S�I�ðfbf`[PU]^ú�XÕ]f]uXZõ[PU]Ð]uMQõ®ù4PñXZP*R!XZT[GQbfSaý�) ��ì0MQXZ]�`[eJI
eJX�ðfX£õ�PU`hjDeU`®ðf`�XZP  UX£T�M�ðdXÕ]\]^X£ú,öQj�
ûeJbfõ[öQö.SAeHó.SAKA`hGU]^S�ð^MQS,jZX£PQYHK�`[PQPQõhð�]^GQöQö.õ[b^ðdð^MU`hð
ð^MQbfõ[GQT�MQöQGJð��

�����7�?
����7��' � ì0MQS'=¶X£POG �(þ�� �.� ��Y�S�bfPQS�j:K�õ[P�ðf`[X£P�]ÐK�õ�ú,öQj£SAú,S�P�ðf`[b 
ûò÷SA`®ðfGQbfSA]dðfõ ���-�
ð^MU`hð�`[b^S:eQSA]^X£T�PQSAedðfõ&bfSAeJG�K�S:ú,SAú�õ�b 
#GU]f`hT�SDõ[P�óUGU] 
dù�S�óÐ]^S�b��[SAbf]�ð^MU`hð!`[b^S:ð^bN`hPU]^ú,X�ð^I
ð^XZPQT�eQ`hðf`wõ�PajÕ`hbfT[S\POGQúÐó.S�bN]�õ[òDPQS�ðsù�õ[bfY�IÔó.õ[GUPUe�ì&í�îÜK�õ�PQPQSAK�ð^XZõ[PU]	�4�&PUeJSAb�PQõ�b^úw`[j
K�XZbfK�GQúw]sðN`hPUK�SA]AV_ð^MQS'=¶X£POG �(þ�� ��Y[SAb^PQSAjDbfSA]uð^bfXZK�ðf]dSA`�KNMñK�õ[PUPQSAK�ð^XZõ[P�� ]\]uSAPUe1óQG�&_S�bN]dðfõ
ó�S(8sG�]sð:jÕ`hbfT[S0SAPQõ[GQT�MÐðfõ 1UjZjJð^MUS&K�GQbfbfS�P�ðDK�õ[PUT[SA]uð^XZõ[P�ù4XZPUeJõ®ù �hF MQSAP,ð^MQS�ð^õhðN`hjQú,SAú+I
õ[b�
�GU]^SAe1S��QK�S�SgeQ]Ð`að^MQbfSA]^MQõ�jZe�V¶ð^MQS�ú,S�ú,õ[b�
�G�]uSgeñó�
�Sg`[KNM(K�õ�PQPQSgKpð^XZõ[PñXÕ]Ðò÷GQbuðfMQS�b
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K�õ[P�]sðfbf`[X£PQSge ��ì0MOGU]AV�ù4MQX£jZS�=¶X£POG �Ùþ�� ��öQbfSAK�XZ]^S�j�
�ó�õ�GQPUeQ]�]uSAPUewóQG &.SAbf]AV �;� �ÙöQb^SgK�XÕ]uSAj%

ó�õ�GQPUeQ]4bfSAK�S�X��[SAbuIL]uXÕeJS#]uSAPUe�óQG�&_S�bN]*�

� �+* ��!2��� , /�� � � I ����� ���?!BI
	 0,���

RQõ[b�SA`�KNM �[SAbf]^X£õ�Pwõhò ����� ��eJbN]^R�ì4î�VO]sðfõOKNYwR�ì4î�VO]sðN`®ð^XÕK�`[j£j�
�I�ðfGQPQSgeÙR�ì4î��pV�ù�S�ð^bN`hP�]sò÷SAb
ý	) )hI�W � 1Uj£Sg]Ñõ�[SAb!ð^MQS�]f`hú,S4S�ú+GQjÕ`®ð^SgeÐF � , ù4X£ð^MÙ`�ý	) )®I�úw] ��ì4ì eJS�jÕ`�
 � � ]D`dóU`�]uS�I
j£XZPQS[VJù�S#GU]uS\]uð^õJKNYÙR�ì4î ù4X£ð^M�ì&í�î óQG�&_S�bN]0]uS�ð4`hð � �G8 � �JW7õ�]sð4ú,õJeJS�bfP3õ�ö�SAbf`hð^XZPQT
] 
J]uð^S�úw]0]^S�ð�ð^MQSAX£b4eJS�òØ`hGQj£ð�ì&í�î óQG &.SAbf]mð^õ � �78 �#V���þ@8 �#VOõ[b�S*��S�P�j£Sg]^]	�Jì0MQS�bfS�ò÷õ�b^S�V
ð^MQXÕ]�POGQú+ó�SAbÐbfS�öQbfSA]^S�P�ðf]\ð^MQSÙMUX£T�MJIÔSAPUe1õhò I ��ILeJS�òØ`hGQj£ð+ì&í�î óQG�&_S�b,]^X%'ASA]	��F�SÙð^MQSAP
ð^SA]uð#eQbf]fR�ì4î�V�`hjZjZõ®ù4X£PQT,ðfMQSÐóUG�&.SAb#]^X�'�S�ðfõ �®`hb�
�XZPabfSA]^ö�õ�PU]^S\ð^õÙPUS�ðsù�õ[bfY�K�õ�PUeJX£ð^XZõ[PU]
ù4MQX£jZS0]sðN`hb^ð^XZPQT�`hð � �08 �ñ`[]ÛX£P�]sðfõJKNYdR�ì4î �3=¶`�]sðfj%
�Vgù�S:ó.S�P�KNMQúw`hbfYd`�]sðN`®ðfXZKA`hjZj%
�IÔð^GQPQSge
R!ì4î�V¶õ[PQS,ðfMU`®ð\ðfGQPQSA]+ì&í�î@óQG�&_S�bN]\õ[PUK�SÙ`®ðÐK�õ[PQPQSgKpðfX£õ�P1]^S�ð^IÔGUö�ðfX£ú,S �¶ì¶õ�ðfSA]uð�ð^MUS
S��Oð^bfS�ú,SA]�õhò�ð^MQXÕ]�öQbfõ[óUj£SAú�VÛùmS,ðfSA]uð�ð^MUS3]sðN`®ðfXZKA`hjZj%
�IÔð^GQPQSge1R!ì4î ù4X£ð^M1ðsù�õaeJX%&.SAb^SAP�ð
�ª`[j£GUSA]�:Cõ[PUSÐ]uS�ð&ðfõwð^MQS+ú,X£PQXZúÐGUú?óU`hPUeQù4XZeOðfMJILeJS�jÕ`�
�öUb^õJeJGUK�ð � � �#î��&`hPUe7õ�PQS\ðfõ
ð^MQS\úw`$�JXZúÐGQú �



�UlNrf�sÓ�qsl4�m|A�slNnD�}�wÞ!|A�\~�Ó[�slfq U[rN�}lN��rNl  N¢

0

10

20

30

40

50

60

0 5 10 15 20 25 30 35 40 45 50

C
um

ul
at

iv
e 

R
et

ra
ns

m
its

Seconds

Static
Dynamic

����� Í�����Í k:lf�LquoA��nL�\��nLnL�}|A��nD�}�w��|p�ÑÖ���oA���[�D���[�st,���}���hn

/ �	!�� ' ! � 0,���� RÛXZT[GUb^S\ý�ý�]uMQõ®ù�]!ðfMQS&`���S�bN`hT[Smð^XZú,S4ð^õdðfbf`[PU]uò÷S�b:`,ý�) )®ILW � 1�j£S�`[j£õ�PQT
ù4X�ðfM3ðfMQSdbf`[PQT[S�õ[ò¶ðfMQS�M�`hj£ò�IÔù4XÕeOð^M�õhò¶ð^MQS � �BA K�õ�P 1�eJSAPUK�S#X£P�ðfS�b��ª`[j.K�S�P�ð^SAb^Sge3`[b^õ�GQPUe
ð^MQSû`���S�bN`hT�S � ��õhð^MyðfMQSûeJbN]fR!ì4î `[PUey]sðN`®ðfXZKA`hjZj%
�IÔð^GQPQSge R�ì4î/öQb^õJeJG�K�Sa`1ò÷õ�GQbuIÔò÷õ[jÕe
X£ú,öQbfõ�[SAú�SAP�ð�õ��S�b4]sðfõJKNY3R�ì4î �

F MQS�P\ðfMQS:ú,XZPQXZúÐGQú �®`hjZGQSA]!`hbfSÑGU]^SAedò÷õ�b�ðfMQSm]uðf`hð^XÕK�`hjZj�
�IÔð^GUPQSAe�R�ì4î�ðfõ�]^S�ð �������UV
ð^MQS,`[K�ð^GU`[j � ��î  UGUK�ð^GU`hð^SA]#]^X£T�PQXG1.K�`hP�ðfj%
�ó.S�jZõ®ùï`hPUea`[ó�õ��Sdð^MQS,]^S�ð-�®`[j£GQS+õ�[SAb�ð^MUS
K�õ[GUbf]^S7õhòdð^MUS 1UjZSað^bN`hP�]sò÷SAb	�:ì0MUXZ]3b^Sg]uGQj£ðf]ÙX£PÜ` ��S�b�
 jÕ`hbfT[S �®`hbfXÕ`hóQXZj£X£ð�
 XZPyð^bN`hP�]sò÷SAb
ð^XZú�Sg]�V�`�]d]uMQõ®ù4P�X£P1R!X£T�GQbfS�ý�ý � ��õ®ù�S*��S�bgVUðfMQS,ú�SAú,õ[b�
7GU]^`[T[S,]sðN`�
J]&bfS�jÕ`®ðfX%��S�j�
7j£õ®ù
ù4MQS�PñK�õ�ú,öU`hbfSAeûð^õ�ð^MUS3]sðN`®ðfXZKA`hjZj%
�IÔð^GQPQSge�R�ì4î ù4MQSAb^S,úw`$�JXZúÐGQú �®`hjZGQSA]\`[b^S,GU]^SAe�V
`[]4]^MQõ®ù4P�XZP7R!X£T�GQb^S,ýªþ��

F MQS�P�ð^MQSwúw` �OXZúÐGUú �®`hjZGQSA]\`[b^S,GU]^SAe�V_ðfMQS,ð^bN`hP�]sò÷SAb�ðfX£ú,SwXÕ]\K�õ�ú�ö.S�ðfX�ðfX%��S,ù4X�ðfM
eJbf]fR�ì4îyóQGJðd`®ð4ð^MUSÐS��Jö.S�PU]^S\õhòÑGU]^XZPQT3`�ð^bfS�ú,SAPUeJõ[G�]&`hú,õ�GQP�ð�õhòÑú,S�ú,õ[b�
 �Uì0M�`®ð&XÕ]�V
ð^MQS4óQG &.SAb:]uX�'�Sg]Ñ`hbfS�]^S�ðDjÕ`hbfT[S�S�PUõ[GQT�MÐðfMU`®ðÑðfMQS�]sðN`®ðfXZKA`hjZj%
Ð]^S�ð �®`[j£GQS0õ[ò �������dXÕ]ÑPQS	�[SAb
S��QK�SASAeJSge �

� ]D]^MQõ®ù4P�X£PÙR!XZT[GQbfSA]0ý�ý0`[PUe�ýgþQV[eJbN]^R�ì4î1]uXZúÐGUj�ðN`hPQSAõ[GU]^j%
+`[KNMQXZS*��SA]!òØ`[]uðÑð^bN`hP�]sò÷SAb
ð^XZú�Sg]!�ØK�õ[ú,öU`hbN`hóUj£S:ð^õd]sðN`®ð^XÕK�`[j£j�
�I�ðfGQPQSge+R�ì4î�ù4X�ðfM+úw`$�JXZúÐGQú �®`[j£GQSg]�`hPUeÐò÷õ[GQb!ðfX£ú,SA]
òØ`[]uð^S�b,ðfMU`hP ]uð^õJKNY R�ì4î��,`[PUe*b^SAjZ`hð^X��[S�j�
ñjZõ®ù0IÔú,S�ú,õ�b 
ñGU]f`hT�S �ØK�õ�ú,öU`hbN`hóQjZS�ð^õ1ð^MUS
]sðN`®ð^XÕK�`[j£j�
�I�ðfGQPQSge�R�ì4îyù4X£ð^M�ú,X£PQXZúÐGUú �®`hjZGQSA] � �

� ��çmä&ê #ué �Oësç:ä

øLPdð^MQXÕ]�öU`[ö�SAbAV�ù�SÑöQbfSA]^S�P�ð^Sgede�
OPU`hú,XÕK�b^XZT[M�ðuIL]^X%'AX£PQT ����� �.�pVª`hP\`hGJðfõ[úw`®ðfSAe�V�j£XZT[M�ðsù�S�XZT[M�ðAV
`hPUey]fK�`hjÕ`hóUj£S�ð^SgKNMQPQXÕô�GQS�ò÷õ[bwSAPQMU`hP�K�XZPQT1T[bfXZe ö.S�b^ò÷õ[bfú,`[PUK�S � I �[SAb,`Hð�
OöQXÕK�`[j4F � ,
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