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} K�cWHJAUFIaGA�_�f'_�eGeGHJcO_�[x�+��cWEGf\a+�#_.��Aªm�A�A�M`NQc�FIKLeGfIADK�ADM-N Nh�GASeGHhc�Nhc/[DcWfIPB_�Mga�NQADPJN ��HQ_�KLA^�
��cWHh� FIM<_�[�c�K�eGf\ADNhA�f\] PJFIK8Egf _yNhA�a A�MO�lFIHhc�MGK�ADMON.? ��c�FIMGs`Phc+��cWEGf\a eGHJc��lF\aGA2[DcWMONQHhc�f�c��WADH
_�f\f��y_�HJF _�mGf\A�Pd_�MGa�]lFIADfIa�KLcWHhA~_�[�[DEGHQ_)NQA�HJA�PhEgf\NQPD? � �GA	PQ_�KLA�PJADN c��'NhA�PJNhP [�cWMgaGEG[DNhA�a«FIM�NQ�GF\P
NQ�gA�PhF\P¨MGA�ADa�NQc m�AU[._�HJHhFIADa«cWEgN¨FIM`_ [�c�K�eGf\ADNhA�f\]2PhF\K8EGf _)NQA�a,ADMO�/F\HhcWMgK�ADM-NBm�A ��cWHJAU_�MO],§#M#_�f
[�c�MG[�f\EGPhF\cWMGP¨[._�M«m�AUK2_�agA�?

�
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k/EGege�cWPJA2]Wc�EGHª[DcWK�eG_�MO]6EgPhA�P8_+K8EGf NQF ��EGPhADHUK�ADaGF _«[�cWM ��A�HhADMG[�A«_yeGeGfIF\[._yNhFIcWM4?,X�K�eGf\c�]WA�ADP
[._yMLeG_�HJNhFI[�F\e#_yNhA ��HhcWK _�MO]-�¨�GA�HJAuF\M8NQ�GA¨mGEgFIfIagFIMGsG�ycWHZA^�WA�M ��HhcWK HhADK�c�NhA�fIcl[._)NQFIc�MGPZ_yN cyNQ�GADH
c�YL[�ADP _�fIf/c���A�H�NQ�gA¨��cWHJfIa ?Zk/FIMG[DA�NQ�GADPhABmGEGPJFIMGADPhP [�cWM ��A�HhADMG[�ADPd_yHhA eGHJF\�y_yNQAy�WNQ�GAB_�egeGfIF\[._yNhFIcWM
A�Mg[�HJ]legNhP NQ�GA	a#_)Nx_ªNQHh_�MGPJK�F NhNQADa ? � �GA	ADMG[�H�]legNQF\cWM«EGPhADPu_8�yAD]�Nh�#_yN F\P�sWADMGA�Hh_yNQADa`mO]2EGPhF\MGs
[�c�M-NhHhF\mGEgNQF\cWMGP ��HJcWK©_yfIfgNh�GA e#_�H�NQFI[DFIe#_)NQFIMgs�K�ADK8m�A�HhPD? � �GF\P�A�MGPJEGHhADP�Nh�#_yNZNh�GA¨��AD] F\PZEGMGF\C-EGA
NQc�NQ�GA�e#_�HJNhFI[DFIe#_yNhFIMGs«KLA�K8m�A�HJP8_�Mga eGHhcyNQA�[^NQP _ysO_�FIMgPJNT_yNhNQ_�[x��ADHhPD? � �¨cWMGA�c�� NQ�GA�e#_�H�NQFI[DF �
e#_�MONhP�
�egHhcl[�A�PJPZNQADHhKLFIM#_yNhA�P�EGMGA{zge�A�[^NQADaGf\]��OF\NZF\P�F\K�e�cWH�Nx_�MON ��cWH�Nh�GA _�egeGfIF\[._yNhFIcWM	NQc~sWA�MGADHQ_yNhA
_8MGA^� �yAD] ��cWH�NQ�GA	HJA�K�_�FIMGF\MGsªs�HhcWEGe,KLA�Kªm�ADHhP Phc8Nh�#_yN¨_yM`F\MONQHhEgaGA�H�[�_�M«MGc�N K�_�PJClEgA�HQ_yaGA
_�PBNQ�GA �&_�FIf\A�a`eGHhcl[�ADPhP�? � � _�eGHJc/[DA�PhP �&_�FIf\EGHhAUFIPuMGc�NuaGADNhA�[^NQA�a C-EGF\[x�lf ]`F\NusWF\��A�P�_yM¦_yNhNQ_�[x��ADH
_�M cWeGe�cWHJNhEGMGF N|] NQc`HhAD[�A�F �WALsWHhc�EGe6KLA�PJPQ_�s�A�P���_�MGa sWF\��A�M6A�MGcWEgsW� NhFIKLA���NQ�gALc�eGe�c�HJNQEgMGF\N|]
NQc agFIPh[Dc��WA�H¨NQ�gA	��AD]�EGPhADa ��cWHdA�MG[DHJ]legNQF\cWM ? � ��NQ�GF\P��#_�eGe�A�MgP¨Nh�GAUFIMONQHJEGaGADH��¨FIfIf��#_.�WAS_�[D[�ADPhP
NQc2FIM ��cWHJK2_)NQFIc�M`PJA�MON	m�ADN|��A�ADM egHhcl[�A�PJPhADP�? � �GFIPBNQ�GHJA._yN~FIPB�¨�-] _�M F\K�e�cWHJNQ_�MONBe#_�HJN~c���NQ�gA
_�eGegfIFI[�_yNQF\cWM8F\P��Gc��:F\N aGA^NQAD[DNQP NQ�gA �&_yFIfIEgHhA�C-EGF\[x�lf ] cWMLAD��A�HJ] �gcWPJN�? ��_yPJN aGA^NQA�[^NQF\cWM�egHhc�NhA�[DNhP
_�sO_yFIMGP�NB_yNhNQ_�[x��ADHhP�_yMGa�ADMGPhEgHhA�PBNQ�GASeGHJF\�y_�[D]�c���Nh�GAT[DcWM ��ADHhA�Mg[�A�?d}~[�[DEGHQ_y[D]«FIPB_�f\Phc FIKLe�cWH��
Nx_yM-N�PhFIMg[�A��yAD]�s�A�MGADHQ_yNhFIcWM,[�_�M,m�A�_�M�A^z/e�A�MGPJF\��ASc�e�ADHQ_yNhFIcWM ?�k/cªNQ�gAU_�eGeGf\FI[._)NQFIc�M�MGADA�aGP�Nhc
m�ASPJEGHhA	Nh�#_yNu_ �GcWPJNB�#_yPBHJA._�f\f\] �&_�FIf\A�a,m�A ��cWHJAUA^z/A�[DEgNQF\MGsLNh�GAU��A^]«sWA�MGADHQ_yNhFIcWM«eGHJc/[DA�aGEgHhA�?

bdcWMGPJFIaGADH¨_�M«_�eGegfIFI[�_yNQF\cWM�Nh�#_yN KLcWMGF NQcWHJP�_8sWHJcWEGe,c���PJ�#_�HhADa«HhA�PJcWEGHJ[�A�P¨cWM,K�_�MO]�agF���A�HhADMON
�GcWP�N�[DcWK�egEgNQADHhP�? � �GA8�GcWP�NQP�K�_.]«m�AªfIcl[._yNhA�a+F\M+K�_�MO]`aGF���A�HJA�MON�HJA�KLc�NQATfIcl[._yNhFIcWMGPD? � �GA
_�eGegfIFI[�_yNQF\cWMLeGHhc��lFIaGADPd[DfIFIADMON�eGHJc/[DA�PhPJA�P��¨F NQ�,_�[D[�ADPhP�NQcTNQ�GAuHhA�PJcWEGHJ[�A�P�Nh�GAD]�MGADA�a ?�k/EGege�cWPJA
_«[�cWKLeGEgNhA�H�NQ�G_yNS�GcWPJNhPTc�MGA c���Nh�GALPh�#_�HJA�a HhADPhcWEGHJ[�ADP �&_�F\fIP�EGMgA^z/e�AD[DNhA�aGf ]W? � �gA2_�egeGfIF\[._)�
NQF\cWM aGclA�P	Mgc�N	��_yM-N	Nhc,e�c�FIMON	[�f\FIADM-NhP~NQc,EgM#_.��_yFIf _ymGfIASHhADPhcWEGHJ[�ADP�? � �GA �gcWPJNhPSHJEGMGMGF\MGs�NQ�gA
_�eGegfIFI[�_yNQF\cWM8MGADA�aLPhcWKLA ��_.] c �4aGA^NQAD[DNQF\MGsSF ��cWMGA¨c���NQ�GADK �&_�F\fIPZPJcUNh�#_yN NQ�gABf\FIP�N�c���_.��_yFIf _ymGfIA
HhADPhcWEgHh[�ADPd[�_�M�m�A¨EGe�a#_yNQADa2_y[�[�c�HhaGF\MGsWf\]�? �|M NQ�GF\P�[._�PJABNh�GA NQ�GHJA._yN NhcSNh�GAB_�eGeGf\FI[._)NQFIc�M8FIP�NQ�gA
e�cWPhPJFImGF\fIF\N|]�c��daGA�[DHhA._yPhA�aie�A�H ��cWHhK�_�MG[DA�? � �GA�EgPhA ��EgfIMGADPhPªc �dNQ�gA2_�egeGfIF\[._yNhFIcWM¦aGADe�ADMGaGPTcWM
�Gc�� �&_�PJNuNQ�GA f\FIPJNuFIPuEGe�a#_yNQADa _�P�MGA^�©HJA�Phc�EGHh[DA�P	m�A�[�c�K�A _.�y_�F\f _�mGf\AUcWH�A^z/F\PJNQF\MGs�HJA�Phc�EGHh[DA�P
m�A�[�c�K�ASEGM#_.�y_�FIfI_�mGf\A�? � �GA8_�[D[�EGHh_�[D]`c���NQ�GASHhADPhcWEgHh[�ATfIF\PJNBaGA�e�A�MgaGP~MGcyN~cWMgf\],cWM��Gc�� �&_�P�N
EGM#_.�y_�F\f _�mGf\A~HJA�Phc�EGHh[DA�Pu_�HhA	HJA�KLc���A�a �#mgEgNB_�fIPJc cWM,NQ�GA��&_�[^N NQ�#_)N¨HhA�PJcWEGHJ[�A�P Nh�#_yNB_�HJAU_��y_�F\f �
_�mGf\AU_�HhAUMGcyN¨K�F\PJNx_y��A�Mgf\]�HJA�KLc��WA�a ��Hhc�K NQ�GAUf\FIPJN�?

� �GADHhA FIP~_2[�c�K�KLcWM+Nh�GA�KLAªEGMgaGA�HJf\]lFIMGs�Nh�GA�PJAªN|��c`A{zg_�K�egfIA�PD?�� �GA _�egeGfIF\[._yNhFIcWMGPBFIMO��cWf\��A
eGHJc/[DA�PhPJA�PTHhEGMGMgFIMGs`cWM K2_�MO] aGF��4ADHhADM-NS�Gc�PJNT[�cWKLeGEgNhA�HhPD? � �GAL[�c�K�eGE/NQA�HJPTK�_.]¦m�ALc�HhsO_)�
MGF\��A�aTFIMS_uf\c/[�_�fO_�HJA._¨MGADN|��cWHJ�TcWH'A^�WA�M8_¨�¨F\aGAd_yHhA._¨MGA^N|�dcWHJ��?���ADNhA�[DNhFIMGs¨�¨�GADM8cWMGA c��gNh�GA�PJA
[�c�K�eGE/NQA�HJP �&_�FIf\PdcWH��¨�GA�M,NQ�gAU_�eGeGf\FI[._)NQFIc�M2eGHJc/[DA�PhP¨HJEGMGMGF\MGs cWM�NQ�gA	[�cWKLeGEgNhA�H�NQADHhKLFIM#_)NQA�P
EGMGA{z/e�AD[DNQADaGf\]6FIPSFIKLe�cWHJNQ_�MON	NQc+m�c�Nh�<_�egeGfIF\[._yNhFIcWM A^zg_�KLeGf\A�P�? � �gA�_�eGegfIFI[�_yNQF\cWMGP	MGADA�a<Nhc
HhADf\]«cWM�PhcWKLASPhcWH�N~c�� �&_�FIf\EGHhAUaGA^NQA�[^NQF\cWM+[DcWK�e�cWMGADMON.?�� �GF\P~[�c�K�e�cWMGADM-NuFIP¨HJA�Phe�cWMGPJFImGf\A ��c�H
aGA^NQA�[^NQF\MGs2eGHJc/[DA�PJP �&_�FIf\EGHhADP C-EGFI[x�-f\]�_�Mga _�[D[�EGHh_yNQADf\]W��_�P¨�dADfIf�_�PuK2_��-F\MGs NQ�GF\PuF\M ��cWHhK�_yNhFIcWM
_.�y_�FIfI_�mGfIA�Nhc�Nh�GAªEGege�ADH~fIA^�WADf�_�egeGfIF\[._yNhFIcWM«f _.]�A�H�? � �GA8_�eGeGf\FI[._)NQFIc�M`[�_�M�Nh�GA�M¦HJA._�[^NuNhc2NQ�gA
�&_�F\fIEGHJA�PB_�[�[DcWHhagFIMGsWf ]W?d¥dA�PJFIaGADP~m�A�FIMgs �&_�P�N�_yMGa _�[D[�EGHh_yNQAy��Nh�GA �&_yFIfIEgHhA	aGA^NQA�[^NQcWHuFIKLeGfIADK�ADM/�
Nx_)NQFIc�M<MGADA�aGP8Nhc K2_y��A�PJEGHhA2Nh�#_yN �&_�FIf\EGHhADP8_�HJA2aGA^NQA�[^NQADa c�Mi_�fIf �GcWP�NQPD�Z�¨�GADNh�GA�H8Nh�GHhcWEgsW�

�



FIMgaGA�e�A�MGagA�MON~agFIPh[Dc��WA�H�]«cWH FIMONhA�HhegHhcl[�A�PJPu[DcWKLK8EGMGF\[._yNhFIcWM ?

� �GA �Jc�m<c�� Nh�GA �&_�F\fIEGHJA aGADNhA�[DNhFIcWM<[�cWKLe�c�MGA�MON8KLFIs��-NSPJcWEGMGa �&_�F\Hhf ]¦PhF\K�eGf\A�?���EGP�N aGA^NQA�[^N
�¨�GADM�_UeGHhcl[�ADPhP �&_�FIf\P��O_�Mga�K�_���A Nh�GAuagADNQAD[DNhFIcWM�_.��_yFIf _ymGfIA NQcUNQ�GABEGeGe�A�H f _.]�A�H c��4Nh�GAB_�eGeGf\F �
[._)NQFIc�M ?8r`cWHhA F\M-��A�P�NQFIsW_yNQF\cWM¦FIMONQc�Nh�GA aGADPhFIs�M6_yMGa FIKLeGfIADK�ADM-NQ_yNQF\cWM`c���_ �&_yFIfIEgHhAªagADNQAD[DNhcWH
HhA^�WA�_�fIP~Nh�#_yNuNQ�GF\P~FIPuMGc�N~A^zg_�[DNhf\]`NQ�GAª[._�PJA�?���HQ_�agA^�|c �4P�A{z/FIPJN~m�A^N|�dADA�M PhcWKLAªc ��NQ�GATeGHhcWel�
A�H�NQF\A�P~c � _ �&_�F\fIEGHJASagADNQAD[DNhcWH�?�}uM A^zg_�KLeGf\ATF\P~�Gc�� _�[D[�EGHh_�[D]�K2_.]`m�AªfIc�PJN~�¨F NQ��FIKLeGHhc��WADa
Phe�A�ADa�c ��agADNQAD[DNhFIcWM ? � �gA�HhAS_�HJA�PhA^�WADHQ_�f�eGHJcWe�A�HJNhFIADPdNQ�#_)NB_ �&_�FIf\EGHhABaGADNhA�[^NQcWH¨MGADA�aGP NQc �G_���A
NQcUm�AB_U�y_�f\E#_�mGf\A _�eGeGf\FI[�_yNQF\cWM8[�c�K�e�cWMGADM-N�?Z} �&_�FIf\EGHhAdaGADNhA�[DNhcWH MGA�ADaGP NQcSm�A��&_�P�N.�-_�[D[�EGHh_yNQAy�
A�MgPhEGHJAdNQ�#_)N�_ �&_�F\fIEGHJA FIP�aGADNhA�[DNhA�a _yN�AD��A�HJ]ª�GcWP�N.��PJ[._�fI_�mGf\A Nhc	_�[�[DcWKLK�cla#_yNhA fI_�Hhs�A�M-EGK8m�A�HJP
c���eGHJc/[DA�PhPJA�PD�gADYL[DFIA�MON FIM8NhA�HJK�P�c���KLA�PJPQ_�sWADP EGPhADaLNhcSf\FIKLF\N�MGA^N|�dcWHJ� fIcO_ya �O_�MGa f\FIsW�ON|��A�FIs��-N
Phc NQ�G_yN NQ�GATb�� t FIP¨_.�y_�FIfI_�mGfIA ��cWH¨_�eGegfIFI[�_yNQF\cWM�A{zgAD[�EgNhFIcWM4?

� �GA«��_.] _ �&_�F\fIEGHJA�aGADNhA�[^NQcWH [�c�K�K8EgMGFI[�_yNQADP aGADNhA�[DNhFIcWMgP Nhc¦NQ�GA«EGeGe�A�HLf _.]�A�H c��BNQ�GA�_�e/�
eGf\FI[._)NQFIc�M6F\PªNQ�GHJcWEGsW�6NQ�GA,EGPJA�c��u_+PJEGPhe�A�[^N�f\FIP�N.? } PhEGPJe�AD[DNLfIF\PJNTFIP _+K�_�eGegFIMGs�c��BMGc/agA
FIagA�MONQF §#A�HJPUNhc`_,NhFIKLA PJNQ_�K�e c�� �¨�GADM6NQ�G_yNSMGc/agA8��_�PSaGA^NQA�[^NQADa ?2XZ��A�HJ] MGclaGA K�_�FIMONx_yFIMGP
F\NhP c��¨M+PhEgPhe�A�[DNufIF\PJN�?�� �GA�M�_LMgc/aGAUaGA^NQAD[DNQPu_�MGcyNQ�GADHBMgc/aGAS_�P��&_�F\fIADa,F\N¨_�agaGP~_yM`ADMONQHJ],Nhc
NQ�gA	PhEGPJe�AD[DN¨fIF\PJN�? � �GFIPdA�MONQH�]�[�c�M-NQ_�FIMgP�NQ�GA �&_yEGf\N|]�MGclaGA 
�P FIaGADMONQF\§GA�H�_yMGa,NQ�GA�[DEGHhHJA�MON NQF\K�A
PJNQ_�KLe ? � ��Nh�GA�EgeGe�ADHTfI_.]WA�HSc���Nh�GA�_�eGeGf\FI[._)NQFIc�M ��_�MONhPTNQc��-MGc����¨�#_yNTMGc/agA�PUNQ�GA �&_�FIf\EGHhA
aGA^NQA�[^NQcWH�PhEGPJe�AD[DNhP _�P �&_�FIf\A�a�_yN�_�MO]�s�F\�WADM2KLcWKLA�MON.�-F\N �JEGP�N�f\c/cW�-P _yN NQ�GA �&_�F\fIEGHJABagADNQAD[DNhcWH�
�P
PhEgPhe�A�[DNufIF\PJN�?

k/AD[DNQF\cWM8N|��cTc���Nh�GA�NQ�GADPhF\PZ�¨FIfIf/A^zg_�KLFIMGA�NQ�GA �&_�F\fIEGHJAdaGA^NQAD[DNQF\cWM eGHJcWe�ADHJNhFIA�P�egHhAD�lF\cWEGPhf ]8KLA�M/�
NQF\cWMGADa<_�P	��A�f\f�_yPSPJcWKLA�_yPhPhEgK�egNhFIcWMgPSK�_�aGA Nh�GHhcWEgsW�GcWEgNUNh�GA�eG_�e�ADH�? � �GA NQ�GF\Hha PhA�[^NQF\cWM
�¨FIf\f'FIMONQHJc/aGEg[�AªNh�GA �uA�_�HJNhm�A�_yN�� ¦�¦��%�����	�%����p
� ����>
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� �
_�MGa �Uc�PhPhF\e�� ¦�p	� ��� ¦����%��� ¦�>
�%� �&_�FIf\EGHhA	agADNQAD[DNhFIcWM`eGHhcyNQcl[�cWf\P���_�P¨�dADfIf�_�Pu_�@B_�MGagcWK�F\��ADa+��FIMgs
eGHJc�NQcl[�cWf�FIMONQHJc/agEG[�ADa¦m-]¦bd�#_�MGagHQ_g���	cWfIagPh��KLFIa/N.��_�MGa �	EGegNx_�FIM�� o�� ? � �GA ��c�EGHJNh�¦PhA�[^NQF\cWM
�¨FIf\f'eGHhADPhA�MONU_�MGAD� �&_�F\fIEGHJASagADNQAD[DNhFIcWM egHhc�Nhc/[DcWf�NQ�#_yN~FIPBm#_�PJA�a¦cWM bd�G_�MGaGHh_g���	cWfIagPh��KLFIa/N.�
_�MGa,�UEGe/Nx_ 
�P�eGHJc�NQcl[�cWf%? � �GA�§ �£NQ��PJA�[DNhFIcWM��¨FIfIf�[DcWK�eG_�HhABNQ�GA�egHhc�Nhc/[DcWfIPd_�MGa�K�_���A~[�cWMG[DfIE/�
PhF\cWMGPUcWM �¨�GFI[x�6eGHhcyNQcl[�cWf\PU_�HhALm�ADPJNTPhEGF NQADa ��cWHUaGF��4ADHhADM-NT_�egeGfIF\[._yNhFIcWM¦aGADK2_yMGaGP�?�k/A�[^NQF\cWM
PhF z,�¨FIf\f aGADPh[�HJFIm�A	NQ�GASFIKLeGfIADK�ADMONx_yNhFIcWMGP�c���Nh�GAUeGHhcyNQcl[�cWf\P�NQ�GADK�PJA�f\��A�PD? k/AD[DNQF\cWM`PhAD��A�M+�¨F\fIf
aGF\Ph[�EgPhPUNQ�GA ��HQ_yK�A^�dcWHJ�+EGPJA�a NQc,NQADPJNUNQ�GA eGHJc�NQcl[�c�fIP�? k/A�[^NQFIc�M ADFIsW�ON	�¨F\fIf�egHhA�PJA�MONTA^z/e�ADHhF �
KLA�MONQP�agcWMGA~Nhc8FIMO�WADPJNhFIsO_yNhA~NQ�gA�e�ADH ��cWHJK2_yMG[�Auc���NQ�GA �&_�FIf\EGHhABaGADNhA�[^NQFIc�M���_yHhF _yM-NhP�_�P��dADfIf _yP
NQ�gA~HhADPhEGf NQP�c�� NQ�gcWPhA�A{z/e�ADHhFIKLA�MONhP�? k/cWKLA¨§#M#_�f�[�cWMg[�fIEgPhFIc�MGP�_�HJAuegHhA�PJA�MONQADa«FIM2PJA�[^NQFIc�M�MGFIMgA
_�MGa`PhAD[DNhFIcWM,NQADM�agFIPh[DEGPhPJA�P~_�HhA�_�P���cWH ��EgNQEgHhA	�dc�Hh��?

�



� � � � � � ��� � �~�Z��� � � ��� � ��� � � ��� 	 �	����
 �8��� � 
Z
 � 	 ���
� � �L�¦


	�

� �(����� tvu ���1����� �
� �GADHhA�_yHhA¨PhA^�WA�Hh_�f4HJA�C-EGF\HhA�KLA�MONhP Nh�#_yN aGADNhA�HJK�F\MGA NQ�GABe�ADH ��cWHJK2_yMG[�AB_�MGa�EGPhA ��EGfIMgA�PhP�c���_yM-]
�&_�F\fIEGHJAªaGA^NQA�[^NQF\cWM¦PJ]lPJNhA�K`? k/c�K�A8c � Nh�GA�PJA eGHhc�e�ADHJNQF\A�P	_yHhA aGF\Ph[�EgPhPhADa6F\M aGA^Nx_�F\f�FIM�� ���%��� v
� �
_�MGa �w�	� ? � �GA ��cWEgH�K�_��JcWH�HhADClEgFIHhADK�ADMONQP�Nh�#_yN�NQ�GF\P�Nh�GA�PJFIP ��c/[DEGPhADa8cWMªF\MG[�f\EGaGA ADYL[�F\A�MG[^]8_yMGa
[�c�K�eGf\ADNhA�MGADPhP��'PJ[._�fI_�mGFIf\F\N|]��4KLA�PhPh_�sWA [�c�K�eGf\A^z/F\N|]��'_�MGa [�c�K�eGE/Nx_yNhFIcWM#_yf�[�c�K�eGf\A^z/F\N|]�? X _�[x�
c��uNQ�GADPhA+HJA�C-EGF\HhA�KLA�MONhP2Ph�gcWEGfIa1m�A«Nx_y��A�M1FIMONQc [�c�MGPhF\aGA�Hh_yNQF\cWM �¨�gA�M aGADPhF\sWMGFIMgs<_ �&_�FIf\EGHhA
aGA^NQA�[^NQF\cWM�egHhc�Nhc/[DcWf ?

 ��&���&� ���i�O��(l��� � "#��� �T��56;�$�(O��(l��(l7.7
� MGA8MGAD[�ADPhPQ_yHJ] egHhcWe�A�H�N|]+c�� _yM-] �&_�F\fIEGHJASagADNQAD[DNhFIcWM egHhc�Nhc/[DcWf�F\P~[DcWK�egfIADNhA�MGADPhPD?�� �GA8[DcWK �
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 ��&���\� � (l7.7D"G¢�(��`7D"G¢�(
� �GA _�egeGfIF\[._yNhFIcWMGP¨NQ�G_yN	aGADe�ADMGa cWM �&_�FIf\EGHhATaGADNhA�[^NQFIc�M¦eGHhc�Nhc/[DcWfIPuK2_.]�m�Aª[�cWKLK8EGMGF\[._yNhFIMGs
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NQ�gAD]«_�HJAS_��y_�F\f _�mgfIA ��c�H c�NQ�GADHB_�eGeGf\FI[._)NQFIc�M�aGA�K�_�MGagP�?

	�
 	 � �,� ������� t�� � �
 ��\ �&� ��(O� �8����

�uA^N|�dc�Hh�8ag]lM#_yK�F\[�P�[._yMLagHQ_�P�NQFI[�_�fIf ]S[x�#_�MGsWA Nh�GA aGA�PJFIsWM c���_��&_�F\fIEGHJAdaGA^NQA�[^NQF\cWM eGHhc�Nhc/[DcWf ? � �
_	eGHhcyNQcl[�cWfGF\P�aGA�PJFIsWMgA�a ��cWH�EGPhA¨c��WADHd_	HJA�fIFI_�mGf\AdMGA^N|�dcWHJ� f _.]WADH��ONQ�gA�MLF\N�KLcWPJN f\FI�yA�f\]S�¨FIf\fgMGcyN
m�A�EGPhA ��EGf4F\M,_�M,EGMgHhA�f\F _�mgfIA¨MGADN|��cWHJ��PhA^NhNQF\MGsG? � �gA	eGHhc�Nhc/[DcWfIP aGF\Ph[�EgPhPhADa+_yMGa�FIKLeGf\A�KLA�MONQADa
FIMiNh�GFIP NQ�gA�PhF\P�F\MO�WA�P�NQF\sO_yNQF\cWMi�dADHhA«NQADPJNQADa c��WADH�_¦MGA^N|�dcWHJ� c��~��cWHh�-P�Nx_yNhFIcWMGPLFIMiNh�GA+@ � �
[�c�K�eGE/NQA�HBPh[DFIADMG[�ATaGA�e#_yHJNQKLA�MON�?�� �GATagA�f _.],NhFIKLASc �Ze#_�[x�yADNhP�PhADM-N~c��WA�HBNQ�GF\PuMgADN|��cWHh�,�d_�P
MGc�N,�y_�HJFIADa:FIM NQ�gA¦A^z/e�ADHhF\K�ADM-NhP«_�MGa:�d_�P`_�PhPJEGK�ADa:NQcim�A¦K�F\MGFIK�_�f ? � �GA e#_�[x��A^N`fIcWPJP
HQ_)NQAªF\M�Nh�GAªMGA^N|�dc�Hh���d_�P	_yfIPhc2_�PhPJEGKLA�a NQc�m�ATK�F\MGFIK�_�f�_yMGa FIM�K�c�PJN�F\MGPJNQ_�MG[DA�P~ADC-E#_�f�Nhc
��ADHhcG? ��c+FIMONhHhclaGEG[�A�MGADN|��cWHJ�6EGMgHhA�f\F _�mgFIfIF N|]+F\MONQc�Nh�GA�NhA�P�NQFIMgs+A�MO�lFIHJcWMGKLA�MON.��K�AD[x�#_�MGF\PhKLP
��cWH PJFIK8EGfI_yNQF\MGs8MGA^N|�dc�Hh�,e#_�[x�yADNufIcWPJP �dADHhAS_�aGaGADa�Nhc Nh�GA	NQADPJNQF\MGs ��HQ_�KLAD��cWHJ��?

 ��\ �\ �T���#�����W��$ ��(l7.7�"g¢�(l7
}~f\fZKLA�PhPh_�sWADPTPJA�MON8m�ADN|��A�ADM MGclaGA�PSFIM¦NQ�gA �&_�F\fIEGHJA8aGA^NQA�[^NQF\cWM<eGHJc�NQcl[�c�fIP	FIP	agcWMGALPhc`EGPhF\MGs
t~�	��? � �GADHhA ��c�HhA e#_�[x�yADNQPT_�HJA PhA�MONSm�A�PJNUA �4c�HJNUmGEgNUF N	FIPU_yPhPhEgK�ADa Nh�#_yN	Nh�GAD]¦HJA._�[x�¦Nh�GA�F\H
aGADPJNQF\M#_yNhFIcWMGP�F\M K�c�PJN [._yPhA�PD? �|M NQ�GA¨HhA�_�fg��cWHhf\a e#_�[x��A^NQP K2_.]ªm�A aGHJcWeGe�A�a�_yN _�MO] KLcWKLA�MON.?
}:eGHJc�NQcl[�cWf 
wP _ymGFIf\F\N|]UNQcU�#_�MgaGfIA¨KLA�PhPh_�sWA f\cWPhP��¨FIf\fgm�A�NQADPJNQADa2mO]8�y_�H�]/F\MGs	NQ�GA¨MGA^N|�dc�Hh� aGHJcWe
HQ_)NQA�?

 ��\ �\� �����%�����h�����h�����%��� �T��5<5 �����%�W"g���&���
� �GHJcWEGsW�Gc�EgNuNh�GFIP¨NQ�gA�PhF\P~_yfIf�MGclaGA�PB[�c�K�K8EgMGFI[�_yNQADa�mO]`PhADMGaGFIMgs2e�cWFIMON¨NQcLe�c�FIMONBK�ADPhPQ_ysWA�PD?
¥dHJcO_�aG[�_�PJN~_�MGa�K8EGf\NhFI[�_�PJN¨[�_�e#_�mGF\fIF NQFIADPd��cWEGfIa�A�MG�G_�MG[�ASNQ�GATeGHhcyNQcl[�cWf\PBagFIPh[DEGPhPJA�a¦_yMGa+F\K �
eGHJc���ATNh�GA�F\HBA^YL[�FIADMG[D]�? � �GAT_�PhPJEGKLegNQF\cWM�F\P NQ�#_yNuPhEg[x�+[._ye#_�mGF\fIF\NhFIADP�K2_.]«MGcyNum�AS_.��_yFIf _ymGfIA
_yN�_�fIf�NQF\K�ADP~_yMGa FIM _�fIf'MGA^N|�dcWHJ�-P�?Sk/c2Nh�GFIPBNQ�GADPhF\P�FIMO�WADPJNhFIsO_yNhA�a egHhc�Nhc/[DcWf�e�A�H ��cWHhK�_�MG[DAªF\M
NQ�gAU��cWHJPJNB[._�PJATPJ[�ADM#_�HhF\c �¨�GA�HJATcWMgf\]�e�cWF\M-N���Nhcy�|e�cWFIMONd[�cWKLK8EGMGF\[._yNhFIcWM���_�Pu_.�y_�FIfI_�mGfIAy?

¦��



 ��\ � ¡ !'"G�%$&����(+*«(O��(l��������� �'7 � � �����'; ��(l5 ��(-�)7����&;
}�aGF Y�[DEGf\NdNx_�PJ�2FIM �&_yFIfIEgHhA~agADNQAD[DNhFIcWM«FIP�NhHJ]lFIMgs8NQc aGADNhA�HJK�F\MGA~�¨�GA^NQ�GADHu_ MGclaGA	F\P �&_�FIf\A�a�c�H
FIP�FIMGP�NQA�_�a2PJfIA�ADeGFIMgsG�geGHJc/[DA�PJPhFIMgs8c�NQ�gA�H�NQ_�Ph�-PD�gNQADK�e�cWHQ_yHhFIf ]8EGMG_��y_�F\f _�mgfIA��-A^NQ[�? � �gFIP�NhcWeGF\[uF\P
aGF\Ph[�EgPhPhADa FIM � ¦.v
�%? �|M«NQ�gFIP NQ�GADPhF\P¨Nh�GASaGA�[DFIPhF\cWM«c����¨�gA�M _ MGclaGAUPh�Gc�EGfIa`m�AUHJA�KLc���A�a ��HhcWK
NQ�gALs�HhcWEGe¦F\P	MGc�NUHJA�fIA^�y_�MON.? � �GAL_�PJPhEGKLegNhFIcWM¦F\P�NQ�#_yN	Nh�GFIP	agA�[�F\PhF\cWM �dc�EGfIa m�ALf\A �£N	Ege Nhc
_�M EGeGe�A�HS_�eGegfIFI[�_yNQF\cWM¦f _.]�A�H�? � �GF\PTfI_.]WA�H	��cWEGf\a6KLcWMGF NQcWHBNQ�GA �&_�FIf\EGHhAªaGADNhA�[DNhcWH�
�PSPhEGPJe�AD[DN
fIF\PJNB_�Mga�K�_���ASsWHJcWEGe`K�ADK8m�ADHhPJ�GFIe`aGA�[DFIPJFIcWMGP¨m#_yPhA�a+cWM��gc�� fIcWMGsL_ MGclaGAª_yeGe�A�_�HhPBFIM«NQ�gA
PhEgPhe�A�[DNSf\FIPJN�� cWH��gc�� K�_�MO]+NQF\K�ADP�F\N~�#_�P	m�A�ADM<_�agaGA�a¦NQc�Nh�GA fIF\PJN.? � �GF\P�NQ�GADPhF\P���_�P	c�MGf\]
[�c�MG[�ADHhMGADa��¨F\Nh�«�Gc�� _ MGc/agASF\P¨_�aGaGADa`Nhc NQ�GAUPhEgPhe�A�[DNufIF\PJN�?

 ��\ � � � ������;�� � �O(l7
� �GA�_�PhPJEGKLegNQF\cWM���cWH�NQ�GF\P NQ�GADPhFIP�_�m�cWEgN�sWHJcWEGeUPhF\��A ��_�P'NQ�G_yN�_�MO]��&_�FIf\EGHhA�aGADNhA�[DNhFIcWMSeGHJc�NQcl[�cWf
Ph�gcWEGfIa2Ph[._yfIA~��A�f\f�Nhc _�MO]2s�HhcWEGe2PhFI�DA��g_�MGa�NQ�gA�HhA ��cWHhA~MGcªNx_yHhsWA^N�sWHJcWEGe�PJFI��Au��_�PdEGPhADa ? � �GA
sWHJcWEGe2PJFI�DAB�d_�PdMgc�N��y_�HJFIADa�cWMgf\] �¨�GADM�F\N �d_�PdMGAD[�ADPhPQ_yHJ]2NhcT�gcWfIaLF\N [�c�MGPJNQ_�MONdNQcSNQADPJN�cyNQ�GADH
A�MO�lFIHJcWMGKLA�MON��y_�HJF _�mgfIA�PD? � �GA�cWMGf ]UfIF\K�F Nx_yNhFIcWM�c�MªsWHJcWEGe8PJFI��ADP��d_�PZF\MSNh�GA�NhA�PJNZA�MO�lFIHhc�MGK�ADMON
�¨�GADHhAUNQ�GAUM-EGK8m�A�H¨c����GcWP�NQPB_.��_yFIf _ymGfIAB��_�PBfIF\K�F NQADa�_yN¨NQF\K�ADP�?

� ��� � � ����� ��� � ��� �Z� �¨� �.


� 

� 	 � s�u � � � s �
} �WADHJ] m#_yPhFI[ �&_yFIfIEgHhAªagADNQAD[DNhcWHS_�fIsWc�HhF\Nh�GK FIP~Nh�GAL�uA._yHJNQm�A._)NUeGHhc�Nhc/[DcWf ? � �GA m#_�PJFI[ �GA�_�HJN��
m�A._yN�_�fIsWc�HhF\Nh�GK¬F\Pue�cWeGEGfI_�HBaGEGATNhc�F\NhPuPJFIKLeGfIF\[�F N|]«_�Pu��A�f\f�_yP~F\NhPuPJe�ADA�a¦F\M K�c�PJNu[._�PJA�P�? ��N
FIP [DcWMGPJFIaGADHhA�a+_�

������� %����  �_�fIsWc�HhF\Nh�GK�PhFIMg[�AUMGclaGA�P NQH�]�NQcLPhADMGa+c�H�

�����`FIM ��cWHhK�_yNQF\cWM�Nhc
c�Nh�GA�H	MGclaGADPSF\M NQ�GA s�HhcWEGe4? �|M¦NQ�GA m#_�PJFI[8�gA._�H�NQm�A._yNT_�f\sWcWHhF NQ�GK Mgc/aGADPUe�ADHhFIclaGF\[._�f\f\]«PhADMGa
�GA�_�HJNhm�A�_yN�KLA�PJPQ_�sWADP~NQc�_�fIf'c�Nh�GA�H�Mgc/aGADP�?�} �GA._yHJNQm�A._)N�KLA�PhPh_�sWA8F\P~_yP�PhF\K�eGf\AS_�P�PhADMGaGF\MGs
NQ�gA~FIagA�MONQF §#A�H�c�� NQ�gA~PhADMGaGF\MGs8MGclaGA�? ��A^NQAD[DNQF\MGs8_ �&_�FIf\A�aLMGc/agA~FIP �JEGP�N _�P�PhFIKLeGf\A�? � ��_TMGc/agA
PJNhcWeGP HhAD[�ADF\�lFIMGs �GA�_�HJNhm�A�_yNQP ��Hhc�K _�MGcyNQ�GADH MGc/agA��dF N _�PJPhEGKLA�P NQ�#_)N NQ�GA«PhF\fIADM-N Mgc/aGA«�#_yP
�&_�F\fIA�a4?��uA�_�HJNhm�A�_yN¨eGHhcyNQcl[�cWf\P¨_�HhA	aGF\Ph[DEGPhPJA�a F\M �w�
�%� � ¦�¦��%� ��p
� � ��>
�%� ��V
� � � ¦�>
�%� � v
� � � ¦��%�#_�MGa � o�� ?
}:MGADsO_yNQF �WA¨[�c�MGPhADClEgA�MG[DA~c���NQ�GA PJFIKLeGfIF\[�F N|]TF\P�NQ�gAu_yK�cWEgM-N c ��KLA�PJPQ_�s�A�P EGPhADa2F\M8NQ�GA¨eGHJc�NQcy�
[�c�f ?�¥�_yPhFI[~�uA�_�HJNhm�A�_yN eGHJc�NQcl[�cWf\P�agc MGc�N�PJ[._�f\A~��A�fIf�aGEGA�NhcªNQ�gA�f _�HJsWABMlEgK8m�ADH�c��'KLA�PJPQ_�sWADP
EGPJA�a ? �uEgK�ADHhcWEGP�eGHhcyNQcl[�cWf\P�A{zgF\PJNdmGEGFIf\aGFIMgsTc �`c���Nh�GA~mG_�PhF\[~�GA�_�HJNhm�A�_yN _�f\sWcWHJF\NQ�gK�?'}~M,A{z-�
_�KLeGfIAdc��4PJEG[x��_	eGHJc�NQcl[�c�f#_�aGaGF NQF\cWM8FIP _yaGaGFIMgsSP�NQHJEG[DNhEGHhA NQc	Nh�GA¨sWHhcWEge �-PhEG[x��_�P cWHhsW_�MGFI�DFIMGs
NQ�gASMgc/aGADP¨FIMONQcL_ NQHhADA�? � NQ�GADH¨eGHhc�Nhc/[DcWfIP�NhHJ]�Nhc EGPhAT_ [�A�MONhHQ_�f\FI��ADa�Mgc/aGAUcWH PJA�H��WA�H ��cWH NQ�gA
�GA�_�HJNhm�A�_yN�aGADPJNhFIM#_yNhFIcWMgP��#�¨�GFI[x�+HhA�agEG[�ADP�NQ�GATMlEgK8m�ADH~c��ZK�ADPhPQ_ysWA�P�EgPhA�a4? � �GA8�uA._yHJNQm�A._)N
eGHJc�NQcl[�cWf/aGFIPJ[�EGPJPhADaLNh�GHhcWEgsW�GcWEgN�NQ�GF\P�NQ�GADPhF\P�HhA ��ADHhP�cWMgf\]SNQc�NQ�gA m#_�PhF\[ �GA._yHJNQm�A._)N _�fIs�cWHhF NQ�GK`?

¦�¦



���&���&� *«(l7.�W�)��;����&���
�|M6_`�GA�_�HJNhm�A�_yNSPh[x�GADK�A�A._�[x�6K�ADK8m�A�H	PhADMGaGPª_`�GA�_�HJNhm�A�_yN���� � � �! ���� � �8K�ADPhPQ_ysWA NQc�_�fIf
c�Nh�GA�HTMGc/agA�P _yNªA._�[x� �	��

��������

��� NhFIKLA�F\MONQA�H��y_�f ? � �GA2NhFIKLAL�y_�f\EGA�EgPhA�a ��c�H �	��
���������
����BFIPT_
eGHJc�NQcl[�cWf�e#_�Hh_�KLADNQADHuNh�#_yN�K�_.]`m�ATeGHhADaGADNhA�HhKLFIMgA�a¦cWHuag]lM#_�KLFI[._yfIf\],_�a��JEGP�NQA�a _yP~NQ�GAªeGHhcy�
NQcl[�c�f c�e�ADHQ_yNhA�P�? �|M<NQ�gFIPTNh�GA�PJFIPTFIMO�WADPJNQF\sO_yNhFIcWM NQ�GA�NQFIKLA e�ADHhF\c/a ��_�Pª[�cWMg§GsWEGHhADai_yNªMGc/agA
FIMgF\NQFI_�fIF\�._yNhFIcWM4? �	��
���������

������_yfIEGADPT[�_�M6Hh_�MGsWA ��HJcWK KLFIfIf\FIPJA�[�c�MGaGP~Nhc`PJA�[DcWMGaGPTcWHUAD�WADM KLFIM/�
EgNhA�P�? X _�[x�«KLA�K8m�A�H�K2_�F\MONx_�F\MGPd_8f\FIP�N�c���_�f\f�Nh�GA	c�Nh�GA�H�KLA�Kªm�ADHhP�F\M2NQ�GA	s�HhcWEGe4? � �GA�NQF\K�A
PJNQ_�KLe8c���NQ�GAdf _�P�NZHhAD[�ADF\�WADa �GA._�H�NQm�A._yN�FIPZP�NQcWHJA�a ��cWH�A._�[x� KLA�K8m�A�H�FIMªNh�GA�f\FIPJN�?'}~M A^zg_�KLeGf\A
c���_8sWHhc�EGe«EGPhF\MGs NQ�GAU�BA._�H�NQm�A._yNBeGHJc�NQcl[�cWf�FIP sWF �WADM`F\M�§#sWEGHJA�¦W? X _�[x��Mgc/aGA	F\MGF\NhF _�f\FI�DA�P F\NhP
fIF\PJNuc���NQF\K�AUP�Nx_�KLeGP	_yNuNQF\K�ASFIMONQADHJ�y_�f �	�.?�� �GAT§#sWEGHJA8Ph�Gc��¨P	MGclaGAT}©PhADMGaGF\MGs,�GA._yHJNQm�A._)N
KLA�PhPh_�sWADP NhcU_�fIf/c�NQ�gA�H�MGclaGA�P _)NZNQF\K�A�F\MONQA�H��y_�f ���^? ��NZFIP�FIKLe�cWHJNQ_�MON�NhcSMgc�NQA�Nh�#_yNZNh�GA §#sWEGHJA
��cl[�EGPJA�P~c�M`Nh�GATPJA�MGa+eGHhcl[�ADaGEGHhATA^z/A�[DEgNQADa¦_yNuMGclaGAU} cWMgf\]W�#mgEgN~F\M�HJA._�f\F\N|]«_yfIf ��cWEgHBMgc/aGADP
��cWEGfIa m�A A^z/A�[DEgNQF\MGs«NQ�GA PQ_yK�A PJA�MGa eGHhcl[�ADaGEGHJA�? }~M A{zG_yK�eGf\A c�� NQ�GA [Dc/aGA A{zgAD[�EgNhA�a6m-]
MGclaGAU}�FIP¨_�P���cWf\fIc��¨P�?

� ��"G5<;�$�(��`(-"G������(-"g�L�T�����W(l������(+"/���'���'(¦9��
��� �"!$#"%'&)(+*-,.(/(0� 12! 32,547698 :<;=(>� 12! 32,54?6A@A8.( � @CBEDF( � @CGHDI(<J K � @ML>NM;5:

4+!+(21POQ!"4$4+#5R2!P6Q�-(S*>T UWV$X<Y5Z<[<B5X<Y5[\D]Y^U`_
N

A B

C DA

AB

B

C C

DD

D C

B

A

0

0

0

0

0

0

0

0

0

0

0

0

HB A HB A

HB A

��FIsWEgHhA
¦Sa �Bc/aGAU} k/ADMGaGF\MGs2�BA._�H�NQm�A._yN~r�ADPhPh_�sWA�P

}n�gA._�H�NQm�A._yN2K�ADPhPQ_ysWA+F\P�eGHJc/[DA�PJPhA�a mO]1A^zg_�KLFIMGF\MGs Nh�GA+F\aGA�MONhF\§#ADH2c���Nh�GA+PJA�MGagA�H�? � �GA
HhAD[�ADF\�WADH�MGclaGAªNh�GA�M¦EGe�a#_yNhA�P~Nh�GA8[DcWHhHJA�Phe�cWMGagFIMGs2NhFIKLATP�Nx_�KLe F\M+F\NhP~f\FIPJNuc���NhFIKLATP�Nx_�KLeGP�?
��F\sWEGHhA8>2aGA�egFI[DNhP�NQ�GA s�HhcWEGe¦PJF\NhE#_yNQF\cWM _��£NQA�H	Mgc/aGADP	¥~�'b~� _�MGa ��eGHhcl[�ADPhP�Nh�GA �GA._yHJNQm�A._)N
KLA�PhPh_�sWADP	PhA�MONUmO] Mgc/aGA }T?�k/F\MG[�ATNQ�GA MGclaGADP	HhA�[DA�F �WA8NQ�gA K�ADPhPQ_ysWA�PU_yNuNQF\K�ATFIMONQADHJ�y_�f ���^�
NQ�gAD],EGe�a#_yNhA	NQ�GA	NQF\K�A~PJNx_yK�e ��cWH } FIM,Nh�GA�F\H�Nx_�mGf\A�P��¨F NQ�,NQF\K�A�F\MONQA�H��y_�f ���^? }~M«A^zg_�KLeGf\A
c���NQ�GAU[Dc/aGAUA{zgAD[�EgNhA�a mO],Mgc/aGADPB¥~��b~��_�MGa�� F\P¨_�P���cWfIf\c��¨P�?

¦�>



9,� � ���&5<(`"g�������'( �����
,?�/�2!"%+!Q,��"! UWV$X<Y$Z$[<B5X<Y$[ D (+*SU 8
��� 12#+6"!M(+* � ��� 

	 ��� ��� _

N

A B

C DA

AB

B

C C

DD

D C

B

A

0

0

0

1

0

0

1

0

0

1

0

0

��F\sWEGHJAS>2a �uclaGA�PB¥~��b~��_yMGa+� � F\Nh�`tue�a#_yNQADa���F\PJNQP

� �GADM _ � � ��� 
�
����SFIMONQADHJ�y_�f¨c��	NhFIKLA��#_yP2e#_�PJPhADa PJFIMG[DA�Nh�GA f _yPJN��GA._�H�NQm�A._yN2K�ADPhPh_�sWA �#_yP
m�A�A�M HhA�[DA�F �WA�a ��c�H2_ sWF\��A�M MGclaGAy��NQ�#_yN�MGclaGA+F\P�[DcWMGPJFIaGADHhA�a �&_�FIf\A�a ? � �GA � � ��� 
�
����	NQF\K�A
�y_�fIEgAªFIP�_2eGHhcyNQcl[�cWf�e#_�Hh_�K�A^NQADH�PhF\K�F\f _�H�Nhc �	�W

��������
�����?���c,[x�GAD[x����cWH	_ �&_�FIf\EGHhAy��A�_�[x� MGc/agA
Ph[�_�MGP¨F\NhP�fIF\PJN PJEGmgNhHQ_�[^NQFIMgs A._�[x�«NQF\K�AuPJNx_yK�e ��Hhc�K�Nh�GAU[�EGHJHhA�MON NhFIKLA�e�ADHhF\c/a ? � ��Nh�GA	HhADPhEGf N
FIPTsWHhA�_yNQADHTNh�#_�M � � ��� 
�
��W����Nh�#_yNTMGclaGA�FIPT_�aGagA�a NQc�NQ�GA�PhEGPJe�AD[DN fIF\PJN�?+��F\sWEGHJA2p+agA�eGF\[DNQPª_
PhF NQE#_)NQFIc�M��¨�GADHhAªNh�GA8sWHJcWEGe aGA^NQAD[DNQP�_ �&_�FIf\EGHhAy? �|M Nh�GFIPBA^zg_�KLeGf\AªMGclaGA b NhA�HhKLFIMG_yNQADP �JEGP�N
_ �£NhA�H¨PhADMGaGFIMgs2�GA�_�HJNhm�A�_yNBK�ADPhPQ_ysWA�P¨NQc NQ�GASc�Nh�GA�H¨MGclaGA�Pu_�MGa�eGHhcl[�ADPhPJFIMGsL�GA._yHJNQm�A._)NQP ��HhcWK
¥ _�MGa`�8?#�uclaGADPu}T�#¥~��_�MGa�� �#_.�WASPhA�MONu_�MGa`eGHJc/[DA�PhPJA�a�K�ADPhPQ_ysWA�PBPhADM-N~_�MGa«HJA�[�ADF\��A�a _)N
NQF\K�ATFIMONQADHJ�y_�f ���.? � �GA � � ��� 
�
���� ��_yfIEGA8F\P~ADClEG_�f�NQc«p��&p��GA._yHJNQm�A._)N	FIMONQADHJ�y_�f\P��^?U�Bc/agA�P	}ª�
¥~��_yMGa ��[x�GAD[x� NQ�GADFIH	f\FIPJNhP	_�MGa MGcyNQFI[DA8NQ�#_)N	NQ�GA [�EgHhHhADMONSNhFIKLA8FIMONhA�HJ�y_�f�� �����~KLFIM-EGPSb 
�P
NQF\K�A	P�Nx_�KLe�� >���HhADPhEGf NQPBFIM�_ �y_�f\EGA��&v��dNh�#_yNBFIP¨sWHJA._yNhA�H NQ�#_yM�NQ�gA � � ��� 
�
�����e�ADHhF\c/a��%p��{?�}uP
_8HhADPhEGf N MGclaGA�P }T�G¥~�g_�MGa«� _�aGa,Mgc/aGA	b:Nhc8NQ�GADFIHdPJEGPhe�A�[^NBfIFIP�N.?�}~M«A^zg_�KLeGfIAuc��'NQ�GA	[Dc/agA
A^z/AD[�EgNhA�a mO],}T��¥~��_�MGa`� FIP¨_�P���cWf\fIc��¨P�?

� ��"G5<;�$�( 
 �%56(l����� � ��(l��
1�S�����W(l���'��(0�
��� �"!$#"%'&)(+*-,.(/(0� 12! 32,547698

,?��� % � �$�2!+(<6 6>, OQ! � (S* � ��� 
�	 ��� �!�#" [ � ��� 
�
����%$ 8
#S1$1P(+*�60�/4 � 4 � !"%?6 32,$4?6 _

N
N

¦�p



A B

C DA

AB

B

C C

DD

D C

B

A

6

2

6

1

2

2

6

2

6

6

6

2

(6 − 2) > 3
addSuspect( C ) (6 − 2) > 3

addSuspect( C )

(6 − 2) > 3
addSuspect( C )

��F\sWEGHJAUp"a �uclaGA�P¨}T��¥~��_�MGa`� ��ADNQAD[DN~b

}~f NQ�Gc�EGsW� }ª��¥~� _�MGa � �#_.�WA _yaGaGA�a MGc/agA b Nhc Nh�GA�F\H�PJEGPhe�A�[^N,fIF\PJN.� NQ�GA^] [�cWMONQF\M-EGA`Nhc
PhADMGa,�GA�_�HJNhm�A�_yN�KLA�PJPQ_�sWADP�Nhc b~?/� HJc/[DA�PJPBb K2_.] m�AuNQADK�e�cWHh_�HhF\f\]8EgM#_.��_yFIf _ymGfIA aGEgA~NQcTMGADN��
��cWHh��egHhcWmGf\A�KLP��g_�MGa«K2_.]2m�AD[�cWKLAU_.��_yFIf _ymGfIABFIM,NQ�gA	MGA._�H ��E/NQEGHJA�? �uclaGASb 
�PB�gcWPJN¨K�_.]�m�A
mGEGP�]��¨F NQ� cyNQ�GADH�K�c�HhASEGHhsWADMONU_�eGeGf\FI[�_yNQF\cWMGP�? ��N	F\P~_yPhPhEgK�ADa NQ�#_yNuNQ�GAªEGeGe�A�H	_�egeGfIF\[._yNhFIcWM
f _.]�A�H �¨FIf\f�aGA�[DFIaGA«�¨�GADM1NQc HhADK�c���A+_ MGclaGA ��HhcWK Nh�GA«sWHhc�EGe ��_yMGa �¨F\fIf�[Dc/c�HhaGF\M#_yNQA«_yM-]
HhADK�c��y_�f egHhcl[�A�agEGHhAy?

� �GADMGAD��A�H,_ MGc/agA�HJA�[�ADF\��A�P,_ K�ADPhPQ_ysWA ��HJcWK _�MGcyNQ�GADH�MGclaGA`F\NL[x�GAD[x�lP,F N

�P�PJEGPhe�A�[^N�f\FIPJN
_�MGa1HhADK�c��WADP�Nh�GA�Mgc/aGA`F �uF\NLF\P Nh�GA�HJA�? bdc�MGPhF\aGA�H NQ�GA�PhF NQE#_yNhFIcWMi�¨�GADHhA+_ MGclaGA`FIP NQADK �
e�cWHQ_�HJFIf ] EGM#_ymGfIA NQc`PhADMGa �GA�_�HJNhm�A�_yNªKLA�PJPQ_�s�A�P8_yMGa6Nh�GA2c�Nh�GA�HSMGclaGA�PSFIM NQ�gA2sWHJcWEGe<�G_���A
PhEgPhe�A�[DNhA�a«F\Nd_�P �&_�FIf\A�a ? � �GA�M�Nh�GA�MGclaGA~HJA�[Dc���A�HJP¨_�MGa�[DcWMONQFIM-EGADP�PhADMGaGF\MGs8�GA�_�HJNhm�A�_yN�KLA�P��
PQ_ysWA�PD�gNQ�GA	cyNQ�GADH�MGclaGA�PdNh�#_yN HJA�[DA�F\��A�NQ�GA	KLA�PJPQ_�s�A�P [x�GAD[x�2NQ�GADFIH�PhEGPJe�AD[DNBfIF\PJNQPd_�MGa,HJA�KLc���A
NQ�gASegHhAD�lF\cWEGPhf ],PhEgPhe�A�[DNhA�a�MGc/agA�?

���&���\ *`�&7.�O��7.7.�����
k/F\MG[�AUAD��A�H�]«MGc/agASPJA�MGagP�_ �GA._yHJNQm�A._)NuKLA�PJPQ_�s�AUNhc AD�WADHJ]`c�Nh�GA�H¨MGclaGAUAD��A�HJ]«HJcWEGMGa4��� ����� �
KLA�PhPh_�sWADP�_yHhA¦PhADMON�A^�WADHJ] �	��
���������
����Te�ADHhFIcla �¨�¨�GA�HJA M F\P�NQ�GA¦M-EGKªm�ADH,c��ªMgc/aGADP,FIM:NQ�gA
sWHJcWEGe ? }~P	Nh�GA MlEgK8m�ADHUc���MGclaGADPSF\M¦NQ�GA sWHJcWEGe sWHhc��¨P��'NQ�gALMgADN|��cWHh� �¨F\fIfZA^�WA�MONhE#_�fIf ]¦m�A
� clc/agA�a��¨F\Nh� �&_�FIf\EGHhABaGA^NQA�[^NQF\cWM«K�ADPhPQ_ysWA�PD? � �lEgP��#NQ�GA~ClEG_�aGHQ_)NQFI[~M#_yNQEgHhA	c���Nh�GA	�GA._yHJNQm�A._)N
_�f\sWcWHhF NQ�GK f\FIKLF\NhPBF NQP�A �4AD[DNhF\�WADMGA�PJPª_yPU_�M¦ADYL[�F\A�MONS_�MGa �GF\sW�Gf ]�PJ[._�fI_�mGf\A �&_�F\fIEGHJAªaGA^NQA�[^NQF\cWM
eGHJc�NQcl[�cWf%?

��c�PhcWf �WASNQ�GATK�ADPhPQ_ysWA8EGPh_�sWAªegHhcWmGf\A�K`���uA._yHJNQm�A._)N�eGHJc�NQcl[�cWf\Pu[�_�M EGPJA8aGADaGFI[�_yNQADa HhADfIF _ymGfIA
MGclaGA�PL_�P �GA�_�HJNhm�A�_yN PhADHJ��A�HhPD? X _�[x�1K�ADK8m�A�H8[�_�M1PJA�MGa NQ�GADFIH8�gA._�H�NQm�A._yNhP Nhc¦NQ�GA«PhADHJ��A�H
MGclaGAUFIMGP�NQA�_�a«c��Z_yfIf�Nh�GAUMGclaGA�P¨FIM,Nh�GAUsWHhcWEge ? ��N¨FIP�Nh�GA�M«NQ�GAUPJA�HJ��A�HBMGclaGA 
�PuHJA�PJe�cWMgPhFImgFIfIF N|]

¦.v



NQc,NhHQ_�[x� Nh�GA �GA._�H�NQm�A._yNUNhFIKLA�P	c�� NQ�GALsWHJcWEGe K�ADK8m�A�HhPS_�Mga Nhc`agADNQAD[DNS�¨�GA�M<_`Mgc/aGA �#_yP
�&_�F\fIA�a4?�}~f NQ�GcWEgsW� NQ�GAª[�A�MONhHQ_�f\FI��ADa¦PhADHJ�WADHUm#_�PhADa �GA._�H�NQm�A._yNUPJ[x�GA�KLA�PUHJA�aGEG[DA8NQ�GA M-EGKªm�ADH
c���KLA�PhPh_�sWADPBPJA�MONu_�MGa�Nh�GAUc���A�Hh_�fIf b�� t�EGPh_�sWA	cWM,Nh�GA	MGclaGA	�GcWP�NQP��/NQ�GA	PJA�HJ��A�HJP~_�HJA	PhF\MGsWfIA
e�cWFIMONQP�c�� �&_�F\fIEGHJAu_yMGa,[._�M2HhA�MgaGA�H�Nh�GA �&_�F\fIEGHJAuagADNQAD[DNhFIcWM�P�]lPJNQADK¬EGPJA�fIADPhP�F � NQ�gAD] �&_yFIf#NQ�GADK �
PhADf\��A�P�?8tuPhF\MGs`_�M¦A�f\A�[^NQFIc�M _�fIsWc�HhF\Nh�GK NQc«_�PJPhF\sWM MGAD� PhADHJ�WADHTMgc/aGADP	[�cWEgfIa¦�GADfIe¦�¨F\Nh� NQ�GF\P
eGHJcWmGfIADK���mGE/N�agcWFIMGsBPhcBK�_�]�m�A A^z/e�A�MGPJF\��AdFIMUNQADHhKLP'c��GKLA�PJPQ_�sWADP�EgPhA�aª_�MGaSA^z/A�[DEgNQF\cWMTNhFIKLA�?

}~Mgc�NQ�GADHU_�f\NhA�HJM#_yNQF �WA8KLA�MONhFIcWMGADa¦FIM Nh�GA fIF NQA�Hh_yNQEgHhAªF\P~NQc«cWHJsO_�MGF\��ASNQ�GA sWHJcWEGe FIMONhc«_�HhFIMgs
PJNhHhEG[^NQEGHJA~_yMGa PhA�Mga2�GA�_�HJNhm�A�_yN K�ADPhPh_�sWA�P _�HJcWEGMGa NQ�gA HhFIMgsG? � �GA¨eGHJcWmGf\A�K©�¨F NQ� NQ�GF\P�PJNhHhEG[{�
NQEgHhA¦FIP,HJA�[Dc���A�HJFIMGs ��Hhc�K K8EGf NQF\eGfIA�MGc/agA �&_�FIf\EGHhADP�? � �GA �uA._yHJNQm�A._)N«eGHhc�Nhc/[DcWf~agFIPh[DEGPhPJA�a
NQ�gHhcWEGs��GcWEgN�Nh�GFIP�Nh�GA�PJFIP	HJA ��A�HJP	cWMGf ]�Nhc�NQ�GA m#_yPhFI[8�uA._yHJNQm�A._)NUeGHhc�Nhc/[DcWf ? �|M PhEgK�K�_�HJ]`NQ�gA
m#_�PJFI[8�gA._�H�NQm�A._yNS_�f\sWcWHJF\NQ�gK FIP�PJFIKLeGfIAª_�MGa �&_�PJN�� mGEgNUF N�EGPJA�PS_�f _yHhsWAª_�K�c�EGMON	c�� MGADN|��cWHJ�
m#_�Mgag�¨FIagNh�+_yMGa`_�PB_ HJA�PJEGf\NBFIP Mgc�NB�GFIsW�gf\]�Ph[._yf _�mGf\A�?

� 
 	 � t ���
}~Mgc�NQ�GADHSN|]le�A2c�� �&_�FIf\EGHhA aGA^NQAD[DNQF\cWM _yfIsWcWHJF\Nh�GKnF\PSNh�GA�egFIMGs`m#_�PJA�a P�NQHQ_)NQA�sy]W?`��FIMGs`m#_�PJA�a
�&_�F\fIEGHJAuaGA^NQAD[DNQc�HhP¨_�HJA�PhF\K�F\f _�HZNhc �uA._yHJNQm�A._)N eGHhcyNQcl[�cWf\PdFIM�NQ�#_yN�NQ�GA^],_�HJA	_�f\Phc8C-EGF NQA~PJFIKLeGfIA
_�MGa+A._�PJFIf\]`F\K�eGf\A�KLA�MONQADa ? � ege�cWPJF\NhATc�� �BA._�H�NQm�A._yN~eGHhcyNQcl[�cWf\P�_�MGa�NQ�GA 

����� � %����  �4��FIMgs
eGHJc�NQcl[�cWf\P _�HhABA^zg_�KLeGf\A�P c�� 

�  " � %����  _�f\sWcWHJF\NQ�gK�PZF\MLNh�#_yN NQ�gAD] EGPJA~KLA�PhPh_�sWADP Nh�#_yN�ClEgA�HJ]
MGclaGA�P ��cWH�F\M ��cWHJK2_yNhFIcWMª_�MGaLHhADClEgFIHhA¨_	HJA�Phe�cWMGPJA ��HJcWK Nh�GA¨MGclaGA�PD? �|M�_Um#_�PJFI[ eGF\MGs	eGHJc�NQcl[�cWf
A._y[x�+MGclaGAUe�ADHhF\c/aGF\[._�f\f\] eGF\MGsWPB_�f\f c�NQ�gA�H¨MGclaGA�PD? } eGF\MGs K�ADPhPh_�sWAS[._�M`m�A	Nh�GcWEGsW�ONBc���_�PB_
HhADC-EGA�P�N K�ADPhPh_�sWA�? � �gA�HhAD[�A�F �WADH�c��'_SeGFIMGsTHhADPhe�cWMGaGPd�¨F NQ�,_yM�_�[x�-MGc��¨fIADaGsWKLA�MON.? � �'_TMGc/agA
PJNhcWeGPuPhA�MgaGFIMGs�_�[x�-MGc��¨fIA�agsWK�ADMONQP~Nhc2eGF\MGs2KLA�PJPQ_�sWADP���NQ�GADM+NQ�GATMGclaGATF\P~_yPhPhEgK�ADa+NQc��G_���A
�&_�F\fIA�a4?���FIMGs eGHJc�NQcl[�cWf\P _�HJASagFIPh[DEGPhPJA�a�FIM �w�	� � � ¦�>	�%��_�MGa � o�� ?
}~PUKLA�MONQF\cWMGADa �¨F NQ�¦NQ�GA��uA�_�HJNhm�A�_yNSeGHhcyNQcl[�cWf\P���FIKLeGHJc���A�KLA�MONQPU[�_�M6m�A K2_yaGA NQc,NQ�GALm#_)�
PhF\[ _�fIs�cWHhF NQ�GKRNQc,NQH�]¦_�Mga6F\K�eGHJc��WA ADYL[DFIA�Mg[D]W? � HhsW_�MGFI�DFIMGs�Nh�GA MGclaGA�PUFIMONhc�_,PJcWK�A8N|]le�A
c��dPJNQHJEG[DNhEGHhALK�_�] FIKLeGHhc��WA A^YL[�FIADMG[D]���mGE/NTagcWFIMGs«PJc�HJA�C-EGFIHJA�PSPhcWKLA K�A�_�MGPUc��d[�clcWHhaGF\M#_)�
NQF\cWM �#_yP¨��A�f\f'_�P¨A^zlNQHh_LKLA�PJPQ_�s�A�P¨NQc K2_yFIMONx_�F\M2NQ�gASP�NQHJEG[DNhEGHhAT_�P¨MGclaGA�P �JcWFIM«_yMGa�f\A._.�WAUNQ�gA
sWHJcWEGe ? � �GA,��FIMgs+eGHJc�NQcl[�cWf aGF\Ph[DEGPhPJA�aiNQ�GHJcWEGsW�gcWEgNªNh�GFIPUNQ�gA�PhF\PªHJA ��A�HJP8cWMGf ]¦NQc+Nh�GA2mG_�PhF\[
��FIMGs eGHJc�NQcl[�c�f ?

���\ �&� *«(l7.�W�)��;����&���
XZ�WADHJ] HJcWEGMGa:c ��NQ�GA+m#_�PhF\[ ��FIMgs eGHhcyNQcl[�cWf¨A._y[x�:MGc/agA PhADMGaGP«_<eGF\MGs9����� ��( % � �! ���� ��� �
KLA�PhPh_�sWA,NQc AD��A�H�]1cyNQ�GADHLMgc/aGA«A^�WA�H�] � ��� J
	 NhFIKLA,FIMONQADHJ�y_�f%? � �GA � ��� J�	 NhFIKLA,FIMONQADHJ�y_�f�F\P
_�eGHJc�NQcl[�cWf�e#_�Hh_�KLADNQADH~PJFIKLFIf _yH¨Nhc2NQ�gA �	�W

��������
���� NhFIKLAªF\M-NhA�H���_yf�aGA^§#MGADa6F\M+NQ�GA8�uA._yHJNQm�A._)N
eGHJc�NQcl[�cWf%?ª��FIsWEGHJA8v«aGA�egFI[DNhPU_,sWHhcWEge �¨F NQ�¦MGclaGA KLA�K8m�A�HJP	}ª��¥u�'b~�'_�MGa �8? � �gALMgc/aGADP
FIMgF\NQFI_�fIF\��A~Nh�GA�F\Huf\FIP�NQPu_yN~NhFIKLASF\MONQA�H��y_�f �	��? � �GAª§GsWEGHhAªPh�Gc��¨P�MGclaGAT}©PhADMGaGF\MGs�eGF\MGs2KLA�P��
PQ_ysWA�PUNQc,NQ�gA�c�Nh�GA�HUMGclaGADPSF\M¦NQ�GALsWHhc�EGe _yNUNQFIKLA8F\M-NhA�H���_yf ���^?��Bc/agA�PT¥~��b~�'_�MGa6� �¨F\fIf
_�f\Phc«A^z/A�[DEgNQA NQ�gALPh_�KLALegFIMGs,eGHJc/[DA�aGEgHhA�_�PU} _yNUNQFIKLA8F\M-NhA�H���_yf ���^? }~M A^zg_�KLeGfIA c �dNQ�gA
[�claGAUA^z/AD[�EgNhA�a mO],MGclaGAU} FIP¨_�P ��c�fIfIc��¨PD?

¦��



� ��"G5<;�$�(+�T�&��¢ �T�����W(l������(�"g���'���'(¦9��
��� �"!$#"%'&)(+*-,.(/(0� 12! 32,547698 :<;=(>� 12! 32,54?6A@A8.( � @CBEDF( � @CGHDI(<J K � @ML>NM;5:

4+!+(21POQ!"4$4+#5R2!P6Q�-(S*>T U��������ED Y U`_
N

A B

C DA

AB

B

C C

DD

D C

B

A

0

0

0

0

0

0

0

0

0

0

0

0

PING A PING A

PING A

��FIs�EGHhA	v�a �Bc/agAS} ��F\MGsWPB¥~��b~��_�MGa`�

� �GADM _¦K�ADK8m�A�H HhAD[�ADF\�WADP2PJEG[x� _¦eGF\MGs K�ADPhPQ_ysWA«F\N PhADMGaGP�_�M1_�[x�-MGc��¨fIA�agsWK�ADMON-����� �
�! ���� � ��KLA�PJPQ_�s�ATm#_y[x�2NQc NQ�GAUPJA�MGaGADH�?���FIs�EGHhAS� Ph�Gc��¨PBMGclaGA�PB¥~��b~��_�MGa`� HhA�PJe�c�MGaGFIMgs Nhc
} 
�P eGF\MGs K�ADPhPh_�sWA�P mO]2PhA�MgaGFIMGsL_�[x�-MGc��¨f\A�aGsWKLA�MON¨KLA�PJPQ_�sWADP NQc }ª? � �GA�M�_8MGclaGA�HJA�[�ADF\��A�P
_�M,_y[x�lMgc��¨f\A�aGs�K�ADM-N¨KLA�PJPQ_�s�A��/Nh�GA�eGF\MGsWADa�MGclaGA�FIP�[�cWMgPhFIagA�HhADa�NQc8m�A	_�f\F\��AuEGMONhFIf�NQ�GA�MgA^zlN
eGF\MGs�e�A�HJFIcla ?��|M�§GsWEGHhA8�LMGclaGAS}©HJA�[�c�HhaGPBNQ�GAT_�[x�-MGc��¨fIADaGsWKLA�MONQP�HJA�[DA�F\��A�a¦mO]�¥~��b~�4_yMGa
� mO] EGe�a#_yNhFIMGs«NQ�gA�f\FIPJN	�¨F NQ�6_�¦ ��cWHUA._y[x� HhAD[�A�F �WADa _�[x�-MGc��¨fIADaGsWKLA�MON.?,}uM6A{zg_�K�egfIA c��
NQ�gA+[�claGA�A^z/A�[DEgNQADa:m-]1MGclaGA�P2¥~�db~�d_�Mga �8� _�P���A�f\f~_yPLNh�GA _�[x�-MGc��¨f\A�aGsWKLA�MON,egHhcl[�A�PJP
eGHJc/[DA�aGEGHJATA{z/A�[�E/NQA�a�mO]«} _�HhAS_�P���cWf\fIc��¨P�?
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[�ADF\��A�a<�¨F NQ�GF\M Nh�GA � � ��� 
�
���� e�ADHhF\c/a PhF\MG[�ALNQ�GA NQF\K�A8Nh�GA2eGF\MGs«��_�PSPhADMON.?`��FIs�EGHhA �«Ph�Gc��¨P
MGclaGA�P }ª�l¥~�l_�Mga�� agADNQAD[DNhFIMGsSNQ�GA �&_�FIf\EGHhA c��4MGclaGA�b~?l�Bc/aGADP�}T�l¥~�l_�MGa�� PhADM-NdeGFIMgsTKLA�P��
PQ_ysWA�P~Nhc«b~� _yMGa+NQ�gA � � ��� 
�
���� e�ADHhF\c/a��#_�P~A{z/eGFIHJA�a ?U�Bc/aGA8b �&_�FIf\A�a�_�MGa aGF\a MGc�N~HhADPhe�cWMGa
�¨F\Nh� _�[x�-MGc��¨fIA�agsWK�ADMONªKLA�PJPQ_�sWADP�?2k/FIMg[�A NQ�GA � � ��� 
�
��W�de�ADHhF\c/a �#_�PUA{zgegFIHhADa ��MGc/agA�PU}ª�'¥~�
_�MGa<� Ph[�_�M<Nh�GA�F\HTf\FIPJNhPTPJA._�HJ[x�GFIMgs ��cWHSK�F\PhPJFIMGs�_�[x�-MGc��¨fIADaGsWKLA�MONQPD?+�Bc/aGADPª}T��¥~��_�Mga �
MGc�NhFI[DA2NQ�#_)N8NQ�GA^]iaGF\aiMGc�N HJA�[�ADF\��A�_y[x�lMgc��¨f\A�aGs�K�ADM-NhP ��cWHªNQ�gA�FIHªeGFIMGs+K�ADPhPQ_ysWA�P NQc b~?�}
� � ��� 
�
����de�ADHhFIcla¦�#_�P	eG_�PhPJA�a<PJFIMG[DA8NQ�GA eGF\MGs��d_�PUPhA�MON���PJc�Mgc/aGADP	}ª�'¥~� _�MGa � _yaGa MGc/agA
b NQc`NQ�GADFIHTPhEGPJe�AD[DN f\FIPJNhP�?`�#cWHUNQ�GA�PQ_�KLA�HJA._�PJcWMGP8agA�Ph[DHhF\m�ADaiFIM6Nh�GA��BA._�H�NQm�A._yNTeGHJc�NQcl[�cWf
PhAD[DNhFIcWM ��Mgc/aGADPU}ª��¥~� _�MGa ��[DcWMONQF\MlEgALPJA�MGagFIMGs«eGF\MGs,K�ADPhPh_�sWA�P	Nhc`Mgc/aGALb�AD��A�M NQ�GcWEgsW�
NQ�gAD]T�#_.�WA �JEgPJN�_yaGaGA�aLb6NhcuNh�GA�F\H�PJEGPhe�A�[^N�fIF\PJNQPD? � �gA �&_�FIf\EGHhA [x�GAD[x�ªeGHJc/[DA�aGEgHhAdF\P�_yP ��cWf\fIc��¨P�?
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� �GA	eGHJc/[DA�aGEgHhA ��cWHdHhA�KLc��lFIMGs _TMGc/agA ��HhcWK NQ�gA�PhEGPJe�AD[DN¨F\P�PhF\K�F\f _�HZNhc8NQ�GA	�BA._�H�NQm�A._yN�eGHhcy�
NQcl[�c�f ? � �GA�MgAD�WADHª_�Mgc/aGA HJA�[DA�F\��A�PS_,K�ADPhPh_�sWA ��Hhc�Kn_�Mgc�NQ�GADH	MGclaGA8F\N�[x�GA�[x�-PSF\NQP~PhEGPJe�AD[DN
fIF\PJN¨_yMGa�HJA�KLc��WA�P¨NQ�gASMgc/aGA	F ��F N FIP F\M,NQ�GAUfIF\PJN�?

���\ �\ *`�&7.�O��7.7.�����
}~M�cWmO�lFIcWEGPuaGF���A�HJA�MG[DATm�ADN|��A�ADM¦NQ�GAT�uA�_�HJNhm�A�_yN~egHhc�Nhc/[DcWf�_�MGa ��F\MGs�egHhc�Nhc/[DcWf'FIP¨NQ�#_yNBNQ�gA
��FIMGs6eGHhcyNQcl[�cWf¨EGPJA�P2N|�¨F\[�A�_�P2K�_�MO] K�ADPhPh_�sWA�P�_�PLNh�GA �BA._�H�NQm�A._yN2eGHhcyNQcl[�cWf%? � �GA¦��FIMgs
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��F\sWEGHJA �"a �uclaGA�P¨}T��¥~��_�MGa`� aGADNhA�[DN�b

eGHJc�NQcl[�cWf�P�NQF\fIf�EGPJA�P � ��� � ��KLA�PJPQ_�sWADP~e�A�HBHhcWEgMGa ��mGEgNBNQ�GF\P¨A�PJNhFIK�_yNQF\cWM«�GFIagA�P¨NQ�GA �&_�[DNhcWH¨c��
>ªNQ�#_)NuF\P¨_�[DNhE#_�f\f\]�eGHhADPhA�MONB�¨F\Nh�«Nh�GAS��FIMGs eGHJc�NQcl[�cWf%?

k/F\K�F\f _�HLNQc �GA._�H�NQm�A._yN`PJ[x�GA�KLA�PD�SegFIMGs eGHhcyNQcl[�cWf\P,[._�M EGPhA HhADfIF _ymGfIA agA�aGF\[._yNhA�a Mgc/aGADP+_yP
eGF\MGsWFIMgs�PhADHJ�WADHhPD? � �GA�PJA�PJA�H��WA�HJPS_�HhA HJA�Phe�cWMGPJFImGf\A ��cWH�egFIMGsWF\MGs2Nh�GA c�NQ�gA�H	sWHJcWEGe¦KLA�K8m�A�HJP
_�MGa�aGADNhA�HJK�F\MGFIMGs	�¨�GA^NQ�GADH�cWH MGc�Nd_TMgc/aGAB�#_�P �&_�F\fIA�a4?�k/EG[x��_TeGHJc�NQcl[�cWf#agA�PhF\sWM��¨F\fIf#HJA�aGEG[DA
NQ�gA�M-EGK8m�A�HUc��dK�ADPhPh_�sWA�PSEGPJA�a ��mGEgNSF\NS_�f\Phc«[�HJA._yNhA�PT_ ��A^��eGHJcWmGfIADK�PD?L� F\MGs`PhA�H��WADHhPT�¨F\fIf
[�HJA._yNhA��Gc�N�Phe�c�NQP�HJA�PJEGf\NhFIMGs8F\M��GA�_��-]2MGADN|��cWHh�2fIcO_�a�FIM�PJcWKLA	_�HhA�_�P�?�}ufIPJc8eGFIMgs8PhADHJ�WADHhPB_�HJA
PhF\MGsWf\A8e�c�FIMONQP	c�� �&_�F\fIEGHJA8_�Mga6K�_.]+HJA�C-EGFIHJA [�clcWHhaGF\M#_yNhFIcWM+_�MGa K�cWHJA8KLA�PhPh_�sWADPUNhc«m�A PJA�MON
NQc PJA�fIAD[DNu_ MGAD� PhA�H��WADHuMGclaGAy?

k/F\K�F\f _�H Nhc~NQ�GA��uA._yHJNQm�A._)NZeGHJc�NQcl[�cWf%�yNh�GA ��FIMGsueGHhcyNQcl[�cWflaGclA�PZMGcyN�Ph[�_�fIA �dADfIf/Nhc�f _yHhsWA sWHhc�EGe
PhF\��ADP�?�� �GADMLNh�GA¨M-EGK8m�A�H�c���MGclaGA�P FIM8Nh�GA sWHJcWEGe sWHhc��¨PD�-Nh�GA¨HQ_yNhA _yN��¨�GF\[x��egFIMGs	KLA�PJPQ_�sWADP
_�HJA�PhADM-N�K8EGPJN�m�A	_ya��JEGPJNhA�a«PhcTNQ�#_yNdNQ�GA�MgADN|��cWHh��FIPdMgc�N c��WADHhfIcW_�aGA�a��¨F NQ��KLA�PJPQ_�s�A�P�? }uP _
HhADPhEGf N~Nh�GAªPJe�ADA�a¦c�� �&_�F\fIEGHJAUaGADNhA�[DNhFIcWMgP~Ph�gcWEGfIa+aGA�[DHhA._yPhA _�PusWHhcWEge+PhF\��ADP�sWHhc��U?u}~f\Nh�GcWEGs��
NQ�gA���F\MGs«eGHhc�Nhc/[DcWfZ[�_�M6agADNQAD[DN �&_�FIf\EGHhADP�C-EGFI[x�-f ] _�MGa _�[�[DEGHQ_)NQA�f ]W�'NQ�GADPhALeGHhc�e�ADHJNQF\A�P	PJE �4ADH
_�PBNQ�GA8egHhc�Nhc/[DcWf�PJ[._�f\A�P ��cWH~fI_�HhsWADHus�HhcWEGe+PhFI�DA�PD?�� �GA8e�A�H ��cWHhK�_�MG[DAªc���Nh�GA �uA�_�HJNhm�A�_yN	_yMGa
��FIMGs¦egHhc�Nhc/[DcWfIPS�¨FIfIf m�A�[�cWKLe#_�HJA�a Nhc NQ�GA,e�A�H ��cWHhK�_�MG[DA�c��BPhA^�WA�Hh_�f c�Nh�GA�H8PJfIF\sW�ONQf\] KLcWHhA
[�c�K�eGf\A^z �&_�F\fIEGHJAuaGA^NQAD[DNQF\cWM«_�f\sWcWHhF NQ�GKLP��-PJEG[x�`_�PdNQ�gA	@u_yMGaGcWKLFI�DA�a,��FIMgs8eGHhcyNQcl[�cWf4_�MGa�NQ�gA
�	cWPhPJFIe«eGHhcyNQcl[�cWf%?

� 
 � � ���,�kt �
�	cWPhPJFIe`PJN|]lfIASeGHhcyNQcl[�cWf\P¨_yNhNhA�KLegN¨NQcLaGADNhA�[DN �&_�FIf\A�a,MGclaGADP~mO]«�#_.�lFIMGsLA._�[x��MGclaGA�� % ���W� 
 F\NhP
�lFIA^� c�� NQ�GA sWHJcWEGe¦NQc«c�Nh�GA�HUHh_�MGaGcWKnK�ADK8m�ADHhPD?L�UcWPJPhF\eGFIMGs,KLA._yMGP�NQ�#_)Nª_yfIf�Mgc/aGADPUe�ADHhF �
claGFI[�_�fIf ] PhA�Mga Nh�GA�F\H8�-MGc��¨fIA�agsWA«c��¨NQ�GA,sWHJcWEGeiNQc¦cyNQ�GADH HQ_�MGagcWK sWHJcWEGeiKLA�K8m�A�HJP�? � �GA
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�-MGc��¨fIADaGsWA NQ�#_yNSF\PSPJA�MONTFIPS_,fIFIP�NUc���F\M ��cWHJK2_yNhFIcWM+[�cWMONx_yFIMGF\MGs,cWMGALfIF\MGA e�ADHUMGc/agA�? �|M6NQ�gA
m#_�PJFI[ª�Uc�PhPhF\e�egHhc�Nhc/[DcWf NQ�GF\P¨fIFIMgASc �ZFIM ��cWHhK�_yNQF\cWM�F\PBMgc�NQ�GF\MGsLK�cWHJA	NQ�#_�M+_�M+F\aGA�MONhF\§#ADHu_yMGa
FIMONhA�sWADHd[�c�EGMONQA�Hde#_�FIHD?�� �GADM«_ªMGclaGA~[DcWKLe#_�HhADPdF NQPdc��¨M�f\FIP�N��¨F NQ�,_SHhA�[DA�F �WA�a«f\FIPJN��-F\N���A�ADeGP
NQ�gATKLcWHhAUHJA�[�ADMONQf\]`EGe�a#_yNhA�a f\FIMGADP�?d¥dA ��cWHJATPJA�MGagFIMGsLNQ�GATfIFIP�N.�#A�_�[x�+MGclaGASEGe�a#_yNQADPuNh�GATf\FIMGA
NQ�G_yN¨HhA ��A�HhP NhcLF NQPJA�f ��?�}~P¨fIcWMgs _�P A._�[x��MGclaGA	��ADA�eGPBEGe�a#_yNQF\MGs F\NhP�c��¨M�f\FIMGA�F\M,NQ�GAUfIF\PJN��/NQ�gA
FIM ��cWHhK�_yNQF\cWM8�¨FIf\f#HhA�_�[x�,_�f\f�KLA�Kªm�ADHhP aGEGAuNhcTNh�GAus�cWPhPJFIeGF\MGsªM#_)NQEGHJAuc��4NQ�GAusWHhcWEge ?�� �GADM,_
MGclaGA��&_�FIf\P��lF\N Mgc�f\cWMGsWADH�FIP¨_�mgfIA�NQc EGe�a#_yNhA	F\NhP FIM ��cWHJK2_)NQFIc�M ? � �gATc�Nh�GA�H Mgc/aGADP¨aGADNhA�[DNBNQ�gA
�&_�F\fIA�a Mgc/aGA��¨�gA�M�Nh�GAD]8HhA._yfIFI�DA�NQ�#_)N F\NQP�f\FIMGAd�#_�P m�AD[�cWKLA PJNQ_�fIA¨_yMGa��G_�P MGc�N m�A�A�MLEGe�a#_yNhA�a
�¨F\Nh�GFIM«_ [�ADHJNQ_�FIM«e�A�HhF\c/a,c ��NQF\K�Ay?

� �GA¦m#_yPhFI[¦�UcWPJPhF\e eGHhcyNQcl[�cWfuFIP2agFIPh[DEGPhPJA�a FIM agADNx_yFIf~F\M � ¦�p��%? � �gA¦eGHhc�Nhc/[DcWfIP�eGHhADPhADM-NhA�a
FIM � ¦.����_yPª�dADfIf�_�PªNh�GA2cWMgA�P8F\M PhAD[DNQF\cWM v c � � ¦�p
� ��_yMGa PhAD[DNhFIcWMivG?wp+c�� � ¦�>	�dmGEgFIfIa6cWM NQ�gA
m#_�PJFI[��	cWPhPJFIe eGHhcyNQcl[�cWf�_yMGa NhHJ] Nhc`_�eGeGf ] PJNhHhEG[^NQEGHJA�a c�HhsO_�MgFI�._)NQFIc�M+NQc,NQ�gALs�HhcWEGe NQc«F\K �
eGHJc���A�ADYL[DFIA�Mg[D]i_yMGa HhADaGEG[DA�MGADN|��cWHJ�<fIcW_�a ?�k/FIMg[�A�Nh�GFIPSNQ�GADPhF\PªFIMO��A�PJNhFIsO_)NQFIc�M<FIP ��cl[�EGPJA�a
cWM �&_�FIf\EGHhAªaGADNhA�[DNhFIcWM eGHJc�NQcl[�cWf\P�MGc�NSHJA�C-EGFIHJFIMGs«A{z/NhHQ_«eGHhcl[�ADPhPJFIMGs`cWHUK�ADPhPh_�sWA e#_�PJPhFIMgs ��c�H
K�_�FIMONx_yFIMGF\MGs2_yM¦cWHhsO_yMGFI�DA�a¦PJNhHhEG[^NQEGHJA�� Nh�GAL�Uc�PhPhF\e¦eGHhcyNQcl[�cWf�K�ADMONQFIc�MGA�a Nh�GHhcWEgsW�GcWEgN~NQ�GF\P
e#_�e�A�H �¨F\fIf4HJA ��ADH¨Nhc NQ�GAUm#_�PJFI[S�	cWPhPJFIe`eGHhcyNQcl[�cWf%?

���\� �&� *«(l7.�W�)��;����&���
� �GA�m#_�PhF\Pªc��dNQ�GA2�Uc�PhPhF\e<eGHJc�NQcl[�c�f F\PTF\M6Nh�GA � % ���W� 
  �� � � a#_yNQ_�P�NQHhEg[DNQEgHhA2K�_�F\M-NQ_�FIMgA�a m-]
AD��A�H�]iMGclaGA�? X _�[x�iMGclaGA�F\M<NQ�gA�sWHhc�EGeiK2_yFIMONx_�F\MGPT_+fIF\PJNTc��B[�cWEGMONhA�HhP _yMGa NQF\K�ALPJNQ_�K�egP
��cWHS_�f\f�c�NQ�GADHTMgc/aGADPªF\M Nh�GA�s�HhcWEGe4?«X _y[x� MGclaGA�F\MGF\NhF _�f\FI�DA�P�_yfIf�[�c�EGMONQA�HJPTNhc+��ADHhcG��_�MGa<_�fIf
NQF\K�ATPJNQ_�K�egP~NQc�Nh�GA [�EGHJHhADM-N	NhFIKLA�?	}uM A{zg_�K�egfIA8sWHJcWEGe¦F\P~aGADeGFI[^NQA�a F\M §#sWEGHJA �/? �|M NQ�GF\P
sWHJcWEGe�Nh�GATNhFIKLA�HJPB��A�HJAªFIMgF\NQFI_�fIF\��ADa�NQc�NhFIKLAUe�ADHhFIcla+�DA�HJcG? �|M A._�[x��Nx_�mGf\ASNh�GAT§GHhPJN~[�cWf\EGKLM
HhADeGHhADPhADM-NhP�_8MGclaGAUFIagA�MONQF §#A�HD�/NQ�gASPJA�[DcWMGa`[�cWf\EGK�M,F\P�NQ�GA	[DcWEGMONQADH ��c�HdNQ�#_)N¨FIaGADM-NhF\§#ADH��#_yMGa
NQ�gAU§GM#_�f�[�c�fIEGKLM,FIP�Nh�GA	NQFIKLA�e�A�HJFIcla ?

}�N,A^�WA�H�] � 	 
 	�	 � � NQF\K�A`FIMONhA�HJ�y_�f%� A._�[x� KLA�K8m�A�H�FIMG[DHhADK�ADM-NhP�F\NhP2c��¨M [�cWEgM-NhA�H«_�Mga:HQ_�M/�
aGcWKLf\] PJA�f\A�[DNhP��RcyNQ�GADHªKLA�K8m�A�HJPTNQc�sWcWPJPhFIe<F\NQPSfIF\PJNUNQcg? � �GA�� �y_�fIEGALFIPT_�Mi_ya��JEGPJNQ_�mGf\A
�	cWPhPJFIe eGHJc�NQcl[�c�f�e#_yHQ_�KLADNhA�H�?~}©sWcWPJPhF\e K�ADPhPh_�sWA8[DcWMONx_�F\MGP~NQ�gAªFIMgaGF\�lFIagE#_�f 
�PBc��¨M¦[DcWEGMONQADH
_�f\cWMGs �¨F\Nh�«Nh�GASFIaGADM-NhF\§#ADH¨_�MGa�[�cWEGMONhA�H ��cWH AD��A�HJ]`MGclaGAUFIM,Nh�GATf\FIP�N.?�}~PBaGADPh[�HJFIm�A�a�FIM � ¦.p�� �
NQ�gAuNQF\K�F\MGsUc�� Nh�GA~sWc�PhPhF\e2eGHJc/[DA�aGEgHhA~m�ADN|��A�ADM«MGc/agA�PdF\P�Mgc�N�P�]/Mg[x�GHhcWMgFI��ADa �GmGE/N�[�f\c/[x� agHhF �£N
Ph�gcWEGfIa MGADsWfIF\sWFImGf\A�? � �gA+sWcWPJPhF\e egHhcl[�A�agEGHhA ��cWH MGclaGA�}RA{zgAD[�EgNhFIMGs<_yN NQF\K�A�e�A�HJFIcla ¦«F\P
aGADeGFI[^NQA�a«F\M�§#sWEGHJA	Vg?�}~PJPhEGKLA�NQ�G_yN NQ�GA~sWHhcWEge«�d_�P [DcWMg§#sWEgHhA�a,�¨F NQ����� >/? �|M,NQ�GF\P�[._�PJA
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��cWH�A�_�[x�`[._yNhA�sWcWH�]W? ��c [._�f\[�EGfI_yNQABNQ�GA��&_�[^NQcWH ��c�H _8MGclaGA��GA�_�[x�`c���F\NQP���_yfIEGADP _�HhA	[DcWKLe#_�HhADa
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NQc�Nh�GA�m�A�P�NZ�y_�fIEGADP ��cWH�Nh�GA�[DcWHhHJA�Phe�cWMGagFIMGs	[�_yNQADsWcWHJ]�? � �GA e�A�HJ[�ADM-NQ_�sWADP�_yHhAdNh�GA�M8Nhc�Nx_�f\A�aªNhc
eGHJc/aGEg[�A	NQ�GA	Mgc/aGA 
wP¨Hh_yNQF\MGsG? � �GF\P HQ_yNhFIMGs [DcWEGf\a`m�A	EGPJA�a`FIM,NQ�GA	egFIMGs PJA�fIAD[DNhFIcWM«eGHJc/[DA�aGEGHJA
�¨�GF\[x��F\P aGFIPJ[�EGPJPhA�a+FIM�NQ�gASMgA^zlN~PJA�[^NQFIc�M ?

� �GA,[DcWMG[�ADegN c��BMGclaGA�[x�#_yHQ_�[^NQA�HJFI��_yNQF\cWM [._yMim�A�A{z/e#_�MGaGADa1mO] _�a��JEGP�NQFIMgs+NQ�GA,Hh_yNQF\MGs ��c�H
NQ�gA	�GcWPJN¨agAD�lFI[DAUNh�#_yN A�_�[x�`MGc/agA	HhEGMGP c�M ? � ��Nh�GA	aGA^�/F\[�A	F\P PhK�_�fIf��¨F\Nh�,fIFIKLF\NhA�a�HhA�PJcWEGHJ[�A�PD�
NQ�gA�M«NQ�GA	Hh_yNQF\MGs ��cWHdNh�#_yN¨MGclaGA	[�c�EGfIa«m�AU_�a��JEGP�NQA�a�_�[D[�cWHJaGFIMGs�f\]LNQc HhADaGEG[�A	Nh�GAUMlEgK8m�ADH c��
NQF\K�ADPuF N�F\P~eGF\MGsWA�a4? � �GF\P~[�c�EGfIa HJA�aGEg[�A HhADPhcWEgHh[�A [DcWMGPJEGK�e/NQFIc�M+cWM¦f\FIKLF\NQADa«�GcWPJN�aGAD�lFI[DA�PD?
� �GF\Pd[�c�MG[�ADegN¨�#_�P�Mgc�N�m�A�ADM,FIKLeGfIADK�ADM-NhA�a�cWH�NhA�PJNhA�a �gmGEgN ��EgMG[DNhFIcWM#_yfIF\N|] A{z/FIPJNhP�FIM�NQ�GABNQA�P�N
��HQ_yK�A^�dcWHJ�2NQc aGA^§#MGAS�GcWP�NuagAD�lFI[DA�P�?

¡��\ �\� � (l$�(/�����&��� � "G7�(l� ��� � �'"G��"#����(-�)� �O"/���&���
�|M�NQ�gA	HhcWEGMga/�|HJcWmGFIM2eGFIMGsªPhA�f\A�[^NQFIc�M,eGHhcl[�ADaGEGHhAy�GA._y[x��MGclaGA�[DcWMGPJFIaGADHhA�a,Nh�GA�HhADfIFI_�mGFIf\F\N|] Hh_yNJ�
FIMgs,c�� NQ�GA [�EgHhHhADMONTegFIMGs,F\MGaGA^z�? � �GA eGHhcWmG_�mGFIf\F\N|]«NQ�G_yNS_�MO] sWF �WADM Mgc/aGA8�¨F\fIf�m�A PJA�fIAD[DNhA�a
FIMg[�HhA�_�PhADPB_�P NQ�#_yN¨Mgc/aGA 
wP¨HJA�fIFI_�mGF\fIF\N|]8HQ_yNhFIMGs aGAD[�HJA._�PJA�P�? � �GAUFIaGA�_ m�AD�GFIMGa,Nh�GFIP F\P�NQ�#_yN¨f\A�PJP
HhADfIFI_�mGfIA	Mgc/aGADP~PJ�GcWEGf\a+m�AªeGF\MGsWA�a�K�c�HhAUc��£NQADM+NQ�G_�M+HJA�fIFI_�mGf\A	cWMGA�PD?u}uP�_LHhA�PJEGf\NuaGA^NQA�[^NQF\cWM
NQF\K�ADP Ph�Gc�EGfIa«aGAD[�HhA�_�PhASPhF\MG[�A	Nh�GAUfIA�PJP¨HhA�f\F _�mgfIA�MGclaGADPu_yHhAUK�c�HhA�f\FI��ADf\]�NQc �&_�FIf%?

� MGAdc���A�Hhf\c/c���A�aªaGADNQ_�FIf-FIMUNQ�gA�NQ�gcWEGsW�ONZegHhcl[�A�PJP�F\P�Nh�GAdPJF\NQEG_yNQF\cWMTF\MTNh�GA�s�HhcWEGeªA�MO�lFIHhc�MGK�ADMON
NQ�G_yN¨�¨FIfIf NQ_���ASeGfI_�[�ASK�c�PJNBc���Nh�GAUNQFIKLA�? � �GF\PuF\P¨Nh�GAS[._�PJAT�¨�GADM¦_�fIf4aGAD�lFI[DA�P~_�MGa�Nh�GASMGADN��
��cWHh�,m�A��#_.��ATF\M�_ MGc�HhK�_�f�_�MGa`eGHJA�aGF\[DNx_ymGfIA��d_.]W? �|M`Nh�GFIP¨PhF NQE#_)NQFIc�M«_�fIf�MGc/agA�P¨�¨FIfIf��#_.�WAT_
HhADf _yNhF\��A�f\]8A�C-E#_�f�HQ_yNhFIMGsG�l_�Mga�_�Pd_THhADPhEGf NdNh�GA~eGF\MGsSPhA�f\A�[^NQFIc�M2eGHJc/[DA�aGEGHJA�Ph�-F\eGP�Nh�GHhcWEgsW�2NQ�gA
MGclaGA�P¨KLcWHhA	c �£NQA�M,Nh�#_�M�_�[DNhE#_�fIf ]2PJA�f\A�[DNhFIMGsL_ MGclaGA�NQc eGF\MGsG? � �GF\P���_yPJNQADP	b�� t NQF\K�A	_yMGa
_�[^NQE#_�f\f\]¦F\MG[�HJA._�PJA�PTaGADNhA�[DNhFIcWM6NQFIKLA�PD?,} �£NhA�HTNh�GA�PJA2A �4AD[DNQPT�dADHhA�cWmgPhA�H��WADa �¨�GFIf\AL��cWHh�-F\MGs
cWM¦NQ�gA FIKLeGHhc��WADK�ADMON.� NQ�gA eGFIMGs,PJA�f\A�[DNhFIcWM¦egHhcl[�A�agEGHhA �d_�PU[x�#_�MGsWADa6mG_�[x�+NQc�Nh�GA cWHJFIsWF\M#_�f
PhF\K�egfIA�HJcWEGMGa/��HhcWmgFIM«PhADfIA�[^NQF\cWM«aGA�PJ[�HhF\m�ADa�A�_�Hhf\FIADH�?

� �GA	HJA�fIFI_�mGF\fIF\N|]8HQ_yNhFIMGsT[._�f\[�EGfI_yNQF\cWM2[DcWEGfIa,P�NQF\fIf�m�A	EgPhA ��Egf FIM�cyNQ�GADH _�HhA�_�P c���Nh�GAU_�fIs�cWHhF NQ�GK`?
��_yHQ_�KLADNhA�HhP8��A�HJA+_yaGaGA�aiNhc Nh�GA«_�f\sWcWHhF NQ�GK Nhc NhHQ_�[x� NQ�GA,NhcWe�� MGclaGA�PL_�MGa m�c�NhNhcWK �

MGclaGA�P F\M2NQADHhKLP�c���Nh�GA�F\H�HhADfIF _ymGFIf\F\N|]8Hh_yNQF\MGsWPD? � �GA	FIaGA�_ªm�A��GF\MGa�NQ�GF\Pd�d_�PdNQ�G_yN�NQ�gA �2Mgc/aGADP
EGPJA�a<F\M¦NQ�GALPJ�d_�HhK egHhcl[�A�agEGHhAL[�cWEgfIa C-EGFI[x�-f\] m�A PhADfIA�[^NQADa ��Hhc�K NQ�gA�e�c/c�fZc�� NQcWe MGclaGA�PD�
_�MGa«NQ�gATHJA�PJNuHQ_yMGaGcWKLf\]2PhA�f\A�[^NQA�a+F � �����S?�k/A�eG_�HQ_yNhASNhFIKLA�H�NQ_�Ph�-Pu��A�HJATEgPhA�a�NQcLeGFIMGs NQ�gA
m�c�NhNhcWK � MGc/agA�PU_yNS_�M¦F\MONQA�H��y_�fZaGA^NQA�HJK�F\MGA�a¦mO] _,eGHJc�NQcl[�c�f�e#_�Hh_�KLADNQADH�? � �GA A ��A�[^NQPUc��
NQ�gA�PhAUN|��c�eGHJc�NQcl[�c�f�_�aGaGF NQF\cWMGP _�HJAUaGFIPJ[�EGPJPhA�a�FIM«PhAD[DNhFIcWM`vG?wpg?

¡��\ � ¡ � ���)7D� ���#���&�W(l7
��c~aGA^NQA�[^N _uMgc/aGA �&_�FIf\EGHhAy�)_uMGclaGAdKªEGPJN�§#HhP�NZeGF\MGsuNh�GA �&_yEGf\N|]	Mgc/aGAy��NQF\K�ADcWEgN�_�MGaTPhADMGa eGFIMgs
HhADC-EGA�P�NQPuNhc �«MGclaGA�PD��_�MGa«NQ�GADM��d_�F\N���cWH¨_yM+_�[x�-MGc��¨f\A�aGsWKLA�MON�? � ��MGc2_y[x�lMgc��¨f\A�aGs�K�ADM-NBF\P
AD��A�H¨HhAD[�ADF\�WADa�Nh�GA�M«NQ�GA	c�HhFIs�FIM#_�f�PhADMGaGF\MGs MGc/agAU_�aGaGP NQ�gA��&_�EGf\N|]2MGclaGA�NQc F\N�
wP PJEGPhe�A�[^NBfIFIP�N.?
}~M _�a��JEGPJNhK�ADM-N	�d_�PUK�_�aGAªNhc«Nh�GA _�f\sWcWHhF NQ�GKRPJc«Nh�#_yN��¨�gA�M6_«Mgc/aGA _yaGaGPU_�MGcyNQ�GADH	MGc/agA
NQc F NQP�PJEGPhe�A�[^N¨fIF\PJN�F N _�f\Phc �WmgEGHhP�NQP �8Nh�GA	FIM ��cWHhK�_yNQF\cWM NQc _�f\f�c�Nh�GA�HdMGc/agA�P�? � �GA	Mgc/aGADP�NQ�#_)N
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HhAD[�ADF\�WATPhEG[x�+_LmgEGHhP�N�KLA�PhPh_�sWA	§#HJPJNu[x�GA�[x�«NQ�GADFIH¨c��¨M+PJEGPhe�A�[^N�fIF\PJN�? � �ZF\NB_�f\HhA._yag],[�c�M-NQ_�FIMgP
NQ�gASPJEGPhe�A�[^N�MGclaGAy�GNQ�GADM�NQ�gAD]«aGcLMGc�Nh�GFIMGsg? � Nh�GA�H��¨FIPhA	Nh�GAD]«eGF\MGs NQ�GASPhEgPheGF\[�FIc�EGP¨MGc/agAUNhc
[�c�Mg§#HhK NQ�GASaGADNhA�[^NQFIc�M ? � �GFIP¨HhADaGEG[DA�P¨NQ�GAT_�KLcWEGMON¨c����dcWHJ�,MGA�ADaGA�a`NQcLaGADNhA�[^NuNh�GA��&_�FIf\EGHhA
cWM Nh�GA�F\H~c��¨M ��_�Pu�dADfIfZ_yP~NQ�GATNQFIKLASMGA�ADaGA�a NQc2��cWHJ��NQ�gA�FIHB��_.]�NQ�GHJcWEGsW� Nh�GA�F\H~sWHJcWEGe f\FIPJN
EGPJFIMGs NQ�gASHJcWEGMGal�|Hhc�mGFIM«eGF\MGs PhA�f\A�[^NQFIc�M ?

� �GA�mGEGHhP�N�MGcyNQFI[DA+_yaGaGF\NhFIcWMi�d_�P2F\K�egfIA�KLA�MONhA�a1_�MGa1NhA�P�NQA�a4? �|M _6e�A�H ��AD[DN2MGADN|��cWHh� A�Ml�
�lFIHJcWMGKLA�MON �¨�GA�HJA`Nh�GA«MGADN|��cWHJ�iaGHhcWe e�A�Hh[DA�MONx_ysWA,��_�PLA�C-E#_yf�NQc ��A�HJcG� NQ�GA«mGEGHJPJNLMGc�NhFI[DA
aGHh_�K2_)NQFI[�_�fIf ] F\K�eGHJc��WA�a<aGADNhA�[DNhFIcWM NhFIKLA�PD�Z_�f\K�cWP�NTNhc+NQ�gA�e�c�FIMONT�¨�gA�HhA,K�_)z/FIKªEGK���KLFIM/�
FIKªEGK���_�MGa:_.�WADHQ_�s�A aGADNhA�[^NQFIc�M NQFIKLA�P ��A�HhA¦ADC-E#_�f ? � �GA¦_�agaGF\NhFIcWM _�fIPJc<K�_�aGA+KLFIMgFIK�_�f
FIMg[�HhA�_�PhADP�FIMLNQADHhKLPdc���egHhc�Nhc/[DcWf�KLA�PJPQ_�s�A�P�EGPJA�a ? klEG[x�`_�M2F\K�eGHJc��WA�KLA�MONdPhA�ADK�ADa�NQclcªsWclcla
NQc m�A	NQHhEgA��#mGEgNu_�P �¨F NQ�«c�NQ�gA�H¨FIKLeGHhc���A�KLA�MON¨FIaGA�_�P�NQ�gA�HhAU�d_�PB_ [�_yNQ[x�4?

addSuspect( C )

addSuspect( C )

A B

C D

A B

C D

PING B, C, A

PING D, C, A

No ACK From C
addSuspect( C )

BURST C

BURST C

(b)(a)
��FIs�EGHhA
¦ �2a �%_���¥ _�MGa`� eGFIMGs�FIMGs MGclaGATb~� �&m �Bb PhADMGaGFIMgsL}Bb �	P¨NQcL¥~���8�#_yMGa�}

� �GA mGEGHJPJNª_�aGaGF NQF\cWM [._yEGPhADa<eGHJcWmGfIADK�P��¨�gA�M EGPhADa<FIM _«MGA^N|�dcWHJ� �¨�GA�HJA e#_�[x��A^Nªf\cWPhPU[�_�M
cl[�[�EgH�? }uP�eG_�[x��A^N�fIc�PhPLFIMG[DHhA._yPhA�PD��KLcWHhA«FIMg[�cWHJHhA�[^NLaGADNhA�[DNhFIcWMgPLNQ_���A`eGf _y[�A���HhADPhEGf NQFIMgs6F\M
M-EGKLA�Hhc�EGPdmGEgHhPJNdMGc�NhFI[�ADP�? X _�[x�,mGEgHhPJNdMGc�NhFI[�ABEGPJA�P�M/��>SKLA�PJPQ_�sWADP�Nhc8MGc�NhF �£]8Nh�GA~HJA�PJNdc���NQ�gA
sWHJcWEGe%�&A{zg[DfIEGagFIMGs	NQ�gA PhA�MgaGFIMGsSMGclaGA¨_�MGa Nh�GA��&_�EGf\N|]TMGclaGA��{�l_�PZ�dADfIf�_�P�Ml��>�K�c�HhA�KLA�PJPQ_�sWADP
��cWHZA�_�[x� c���NQ�GA Mgc/aGADP�HhAD[�A�F �lFIMGs�Nh�GA mGEGHJPJN MGc�NhFI[DA�NQc	PhADMGaL_�[�cWM/§#HhKLFIMGs	egFIMGs~Nhc	NQ�GA �&_yEGf\N|]
MGclaGA�? � �GA2F\K�eG_�[DN�Nh�GALeGHhcl[�ADaGEGHhA��#_�PUcWM NQ�GALc��WA�Hh_�fIf�egHhc�Nhc/[DcWf�e�ADH ��cWHJK2_yMG[�A FIMg[�HhA�_�PhADP
_�P NQ�GA`MGA^N|�dcWHJ�1agHhcWe HQ_yNhA�F\MG[�HJA._�PJA�PD? � �GA+F\MG[�HJA._�PJA�F\M1KLA�PJPQ_�sWADP2EGPJA�a:_y[DNQEG_�fIf ] �-EGHJNhP
e�A�H ��c�HhK�_�MG[�Au_�P NQ�GAuMGADN|��cWHh�Lm�A�[�c�K�ADPdKLcWHhA �&_�EGf N|]W?Z}uP�_THJA�PJEGf\Ndc�� NQ�gFIP cWmGPhADHJ�y_yNhFIcWM �-NQ�gA
mGEGHJPJNBeGHJc/[DA�aGEGHJAS�d_�P¨[x�#_�MgsWA�a�Phc NQ�#_)NB�¨�gA�M�_ Mgc/aGAUHJA�[�ADF\��A�Pu_ mgEGHhP�N~MGcyNQFI[DA	F\N F\K�KLA�agF �
_yNhA�f\]+_�aGagP�NQ�GA PJEGPheGF\[�F\cWEGP	MGclaGA8NQc,F NQP�PJEGPhe�A�[^NSfIFIP�N�F � F\N	F\P�MGc�NU_yfIHhA�_�ag]`NQ�GADHhAy? ��_�H�N �%_��
c��'§#sWEgHhA)¦ �8PJ�Gc��¨P¨MGc/agA�}�_�aGagFIMGs MGclaGAUb NQc F NQP�PhEGPJe�AD[DNBfIF\PJN _��£NQA�H �&_�FIf\FIMGsUNQc HJA�[�ADF\��AU_�M
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_�[x�-MGc��¨fIADaGsWKLA�MON ��HJcWK b aGEGHJFIMGs�_�P���_yHhKReGHhcl[�ADaGEGHJA�?u��_�H�N ��m �¨PJ�Gc��¨P�MGclaGAS}©PhADMGaGF\MGs
mGEGHJPJN¨MGcyNQFI[DA�PdNhc MGclaGA�P¨¥:_�Mga«�8? � �GADM`Mgc/aGADP ¥ _�MGa«� HJA�[�ADF\��AUNh�GA�mGEgHhPJN¨Mgc�NQF\[�A�P ��HhcWK
}ª��NQ�GA^]¦_�aga b�Nhc2NQ�gA�FIHuPhEGPJe�AD[DNSfIF\PJNhP �&_�PhPJEGK�F\MGs2Nh�GA8PhEgPhe�A�[DNSf\FIPJNhP~aGc2MGc�NU_�f\HhA�_�ag]`[�cWMl�
Nx_yFIM b��{? � �GF\P~A�f\FIKLFIM#_)NQA�P Nh�GA8A^zlNhHQ_�eGF\MGs�KLA�PhPh_�sWA8EgPhA�a¦Nhc�[�cWM/§#HhKRNQ�GAªaGADNhA�[DNhFIcWM4?�� �GA
[�c�MGPhADClEgA�MG[DA2c���HhADK�c��lFIMGs,Nh�GA [�cWM/§#HhKLFIMGs,egFIMGs«FIP�Nh�#_yNUF �d_,MGclaGA KLFIPJNQ_���ADMGf\]�aGA^NQA�[^NQPT_
[�c�HhHhAD[DNSMGclaGA�_�P��&_�FIf\A�a _�MGa MGc�NhF\§#ADP	NQ�GA HhADPJNSc���NQ�GA sWHJcWEGe ��NQ�gA�M6Nh�GA HhADPJNSc��dNh�GA sWHhc�EGe
�¨FIf\f _�fIPJc+�#_.�WA�Nh�GA�F\MG[�cWHJHhAD[DN8agADNQAD[DNhFIcWM F\M F\NhPªPJEGPhe�A�[^N fIFIP�N.? � �GA�m#_yPhFIPTc�� NQ�gA,@u_yMGaGcWK
��FIMGsªeGHhc�Nhc/[DcWf�FIPdF NQP�F\K�egHhc��WADa�ADYL[�F\A�MG[^]�EGPJFIMGs8Nh�GA�P���_�HJK egHhcl[�A�agEGHhAy? � �gA	mGEGHhP�N MGc�NhFI[DA
KLc/aGF §#[._)NQFIc�M2FIP c�MGf\]2_�M«FIKLeGHhc���A�KLA�MON¨F �'NQ�gAU_�[�[DEGHQ_�[^],c���NQ�GA	EgMGaGA�HJf\]lFIMgs�@B_�MGagcWK¬��FIMgs
eGHJc/[DA�aGEGHJAT�gcWfIaGPD?

��
 � � tv��� � �,�kt�� �
� �GF\fIAd��cWHh�-F\MGs	cWM NQ�GA egHhc�Nhc/[DcWfGKLc/aGF §#[._)NQFIc�MGP�F N�m�A�[._yK�A¨_�ege#_�HhADMON�NQ�#_yN�Nh�GA FIagA._�m�A��GF\MGa
KLcWPJNuc��ZNh�GA�K �d_�P � _.��A�a ?~r+_�F\M-NQ_�FIMgFIMGsLFIM ��c�HhK�_yNQF\cWM«_�m�cWEgNBNQ�GATc�NQ�GADH~MGclaGADP ��cWHB[._�f\[�E/�
f _)NQFIMgs�_2HJA�fIFI_�mGF\fIF\N|]2HQ_yNhFIMGs2K2_.]`PhADA�Knf\FI�yA8_�sWclc/a�FIaGA�_g�4mgEgN�NQ�gAª��_.]+F\N~�d_�P	m�A�F\MGs�EGPJA�a
�d_�P	MGc�N	�gA�fIegFIMGs2Nh�GA8e�A�H ��cWHhK�_�MG[DA8c���NQ�gA eGHhc�Nhc/[DcWf ?	r+_��-FIMGs�Nh�GA8eGHJc�NQcl[�c�fZ_�sWs�HhA�PJPhF �WA8F\P
MGc�N	Nh�GA eGHhc�mGfIADK�? � �GA eGHhcWmgfIA�K FIP~Nh�GA aGFIHJA�[^NQFIc�M¦FIM �¨�GF\[x� Nh�GAL_�sWsWHJA�PhPJF\��A�MGADPhPSFIP	m�A�FIMgs
_�eGegfIFIADa ? � �gA`c�HhFIs�FIM#_�f FIMONhA�MON ��_yP Nhc K2_��yA�NQ�GA«eGHJc�NQcl[�c�f _�sWsWHJA�PJPhF\��A«FIM NQ�G_yN F\N8��cWEGf\a
_yNJNQA�KLegN¨NQcLeGF\MGsL��A._y��A�HuMGclaGA�PBK�c�HhAUc��£NQADM�Nh�#_�M«NQ�GASHhADfIF _ymGfIA	MGclaGADP���HhADPhEGf NQFIMgs�F\M �&_�P�NQADH
aGA^NQA�[^NQF\cWMiNQFIKLA�PD?6} [DcWMGPJA�C-EGA�Mg[�A+c �uNh�GFIP _ysWsWHhADPhPJFIcWM FIPTNQ�#_yNL_yM _�fIHJA._�ag]6�dA�_�� P�]/P�NQADK
KLFIsW�ONT[�HQ_yPh� _�P8_ HJA�PJEGf\Nªc��¨NQ�GA�egFIMGs c���A�Hhf\cO_�a ?+} �&_�FIf\EGHhALaGA^NQA�[^NQF\cWM _�fIs�cWHhF NQ�GK PJ�GcWEGf\a
_�[D[�EGHh_yNQADf\]`aGADNhA�[^N	MGclaGA �&_�F\fIEGHJA�Pu_�P �&_yPJN	_yP~e�cWPhPJFImGf\A���mGEgN�F N~PJ�GcWEGf\a MGc�Num�A8_2mGEgHhaGADM¦cWM
��A._��,P�]/P�NQADK�PBcWH m�AUNh�GAUHhclc�N¨[._yEGPhAUc���_L[DHQ_�PJ� ?
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Phc�K�A�NhFIKLA~��_yPBNQ_���ADM`NhcLHJA � AD[DNucWM«F\NhP � _.�¨P�? � FIKLA~��_yP~_�f\Phc8NQ_���ADM�NQc HJAD�lFIA^� NQ�gAScyNQ�GADH
eGHJc�NQcl[�cWf\P�? � �GAL�uA�_�HJNhm�A�_yNS_�MGa ��FIMGs,egHhc�Nhc/[DcWfIP	_yHhA _�s�sWHhADPhPhF �WA FIM Nh�#_yN	Nh�GAD]+PhA�Mga6KLA�P��
PQ_ysWA�PdNhc AD��A�HJ]2MGclaGA�AD��A�H�]�Hhc�EGMGa ? � �GF\P�K�_���ADPdNQ�GADK �&_yPJN.�/mGEgN�Nh�GAD]�EGPJAU_ªf _�HJsWA~M-EGKªm�ADH
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A�agsWA�PJ�#_�HJFIMGs«eGHJcWe�ADHJN|] F\P�NQ�GALm�A�_�EgN|]¦c �dNQ�gA2�	cWPJPhFIe6_�f\sWcWHhF NQ�GK`? � �gA�eGHJFI[DA Nh�GA��Uc�PhPhF\e
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KLA�K8m�A�HJP��WNQ�gABf\FI�yA�fIF\�Gclc/aSNQ�#_yN�Nh�GA FIMgF\NQFI_yNQc�H�HJA�[�ADF\��A�P�_�ML_�[x�-MGc��¨fIA�agsWK�ADMON�F\MG[�HJA._�PJA�PD? � �GA
FIagA._8m�A��GF\MGa,NQ�GF\P eGHhcl[�ADaGEGHhA	F\P�NQ�#_)N�NQ�GAUF\MG[�HJA._�PJA�a`_�[�[DEGHQ_y[D]��¨F\fIf4c�EgN|�dADFIsW�`_�MO],MgA�sO_yNhF\��A
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��cWH	NQ�gA�K NQc`aGc�FIP	NQc`PhADfIA�[^NTNh�GALm�ADPJNTeGHhc�Nhc/[DcWf _�MGa6FIKLeGfIADK�ADMON	F\NSFIM _ �&_�FIf\EGHhA agADNQAD[DNhcWH
[�c�K�e�cWMGADM-N ��cWH�Nh�GA�F\H�_yeGeGfIF\[._yNhFIcWM4? � �gFIP�PJcWEGMGagPZfIF\��A�_ �&_�FIHJf\]	PJFIKLeGfIA eGHJc/[DA�PhPD?���EGP�N�[x�GclcWPhAy�
[�claGAy��_�MGa«FIMONQADsWHQ_)NQA�NQ�gAU§GMGFIPJ�GA�a`[�cWKLe�cWMGA�MON �¨F NQ�,NQ�GAUHJA�PJNBc���NQ�gAT_yeGeGfIF\[._yNhFIcWM4?�}�C-EGA�P��
NQF\cWM«cWMGA	K�_.],�#_.�WASFIP �Gc�� aGFIa,NQ�gAD],aGAD[�F\aGAS�¨�gFI[x�`eGHhc�Nhc/[DcWf F\P m�ADPJN��

�~_.�lFIMgsª_UK�A^NQHJFI[ ��cWH [�c�K�e#_yHhFIMgs�NQ�GABeGHhcyNQcl[�cWf\PZ�dcWEgfIa2m�A¨FIaGA�_�f ��cWH aGAD[�FIagFIMGs	�¨�GF\[x�2eGHJc�NQcy�
[�c�f#FIPZNQ�gABm�A�P�N.? � �gABKLADNhHhF\[��dcWEgfIa eGHhclaGEG[DA¨PhcWKLA ��_yfIEGA¨_�f\fIc��¨FIMgs�A._�P�] [�c�K�e#_yHhFIPJcWM ?���_�H�N
c���NQ�GF\P¨Nh�GA�PJFIP¨��_yPuNQcLaGA^�WA�f\cWe+PJEG[x�¦_ K�A^NQHJFI[�? � �GATK�A^NQHhF\[��dc�EGfIa`m�ASm#_�PJA�a c�M�KLA�PJPQ_�sWADP
EGPJA�a � _�[D[�EGHh_�[D] �&KLFIMGF\K2_�f�M-EGKªm�ADH8c��BA�HJHhcWHJP��^��PJe�ADA�a c��¨aGA^NQAD[DNQF\cWM � _�MGai[DcWKLeGEgNx_)NQFIc�M#_�f
[�c�K�eGf\A^z/F\N|]�? } �£NQADHuA{zg_�K�F\MGFIMgs8NQ�GASeGHhcyNQcl[�cWf\P cWMGAU[._�M�PhADASNh�#_yNBA._�[x��c���NQ�GADKR_�HhAUEGMGF\C-EGA
FIM«NQ�gA�FIH¨c��¨M��d_.]W?�� �GA^]`A._�[x���#_.�WAªP�NQHJA�MGs�Nh�GP�_yMGa���A._��-MGADPhPJA�P�?u�~_.�lFIMgs2_LPhFIMgsWfIA	KLADNhHhFI[
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M#_yNhF\��ASPJcWfIE/NQFIc�M`F\P�NQcLFIMG[DHhA�_�PhAUNQ�GAUM-EGK8m�A�HBc���NQF\K�ADcWEgNQP¨_yfIfIc���A�a`m�A ��cWHhAS_ MGclaGASFIP¨_�aGagA�a
NQc�Nh�GA¨PhEGPJe�AD[DN fIF\PJN�? � �4_�MGclaGA¨_�[DNhE#_�f\f\] �&_�FIf\P��yNh�GA�M F NZ�¨FIf\f/�#_.��A¨NhcUm�A eGF\MGsWADa PhAD��A�Hh_�f#NQFIKLA�P
EGMONQF\f�F\N �#_�P�mGHhA�_�[x�GADa2NQ�GA¨NQF\K�ADcWEgNhP�_yfIfIc���A�aLm#_�HJHhFIADH�?Z}uPd_SHhADPhEGf N�agADNQAD[DNhFIcWMLNQFIKLA�P��¨F\fIf#m�A
�GF\sW�GA�HD?

k/F\MG[�AUA._y[x��c���NQ�gA	eGHhc�Nhc/[DcWfIP [�_�M«m�AU[DcWMg§#sWEgHhA�a«NQc m�A��&_�PJN¨cWH¨_y[�[�EgHQ_yNhASF N aGclA�P¨MGc�NBPJA�A�K
�&_�F\H�NQc«[�fI_�FIK NQ�#_yNUc�MGA�egHhc�Nhc/[DcWfZFIP 
 NQ�GA m�A�P�N

 ?��#HhcWK NQ�GA eGHJAD�lFIc�EGPTagFIPh[DEGPhPJFIcWM F\N	��cWEGf\a
PhADA�K Nh�#_yN�
 NQ�gA	m�ADPJN

geGHhc�Nhc/[DcWf4F\PdNQ�gA�cWMGA�Nh�#_yN [�_�M«m�A�[DcWMg§#s�EGHhADa«Nhc m�A��&_yPJN cWH�_�[�[DEGHQ_yNhA
�¨F\Nh�+NQ�gAªfIA�_�PJN�_�KLcWEGMON�c��ZMGA�sO_)NQF\��A8PhF\aGAªA �4AD[DNhP�?U��EGASNQc2Nh�GA�F\HuF\M#_�mGF\fIF\N|]2NQc2PJ[._�f\Aª��A�fIf�F\N
��cWEGfIa`_�ege�A�_�H NQ�#_yN Nh�GAS�uA�_�HJNhm�A�_yNu_�MGa`��FIMGs eGHJc�NQcl[�cWf\P��dc�EGfIa«�#_.�WAUNQ�gASfI_�Hhs�A�PJN¨M-EGKªm�ADH
c���PhFIagASA �4AD[DNhP�? �|Mg[�HhA�_�PhF\MGs�Nh�GAUHQ_yNhAS_yN¨�¨�GFI[x��K�ADPhPQ_ysWA�Pu_�HhAUPJA�MON~F\P¨HhFIPJ�O],mGEGPJFIMGADPhPu�¨�gA�M
NQ�gA eGHhc�Nhc/[DcWf�F\P�PhADMGaGF\MGs � �&M � �~K�ADPhPQ_ysWA�P	e�A�H	HJcWEGMGa ? � �GAL�	cWPhPJFIe¦eGHJc�NQcl[�c�f 
�P	_�mGF\fIF\N|],Nhc
FIM ��A�[DN¨Nh�GAUsWHhcWEge`�¨F NQ�`FIM ��cWHJK2_)NQFIc�M2Ph�gcWEGfIa�_�f\fIc�� F N NQc aGA^NQA�[^N �&_�F\fIEGHJA�P�C-EGF\[x�-f\]W�#�¨F NQ� ��AD�
aGA^NQA�[^NQF\cWM¦A�HJHhcWHJP�? � �GA @u_yMGaGcWK ��FIMGs,eGHJc�NQcl[�c�f�Ph�gcWEGfIa¦m�A _�[D[�EGHh_yNQA PJFIMG[DA F\N~[�cWMg§GHhKLP	_
e�cWPhPJFImGf\A �&_�F\fIEGHJA	EGPhF\MGs2Nh�GAªP���_�HJKReGHhcl[�ADaGEGHhAy?�klFIMG[DAªF\NBcWMgf\]«eGF\MGsWP~c�MGATMgc/aGATe�ADH~HJcWEGMGa �
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F\NuK�_�]�MGc�N~m�Aª_�mGf\ATNQc2aGADNhA�[DN��&_yFIfIEgHhA�Pu_�P �&_�PJNU_yPuNQ�gA �Uc�PhPhF\e eGHJc�NQcl[�cWf%? � �GAª}~sWsWHJA�PJPhF\��A
eGHJc�NQcl[�cWf 
wPTPJ�d_�HhK eGHhcl[�ADaGEGHJA�K�claGF §#[._yNhFIcWMgPTPJ�GcWEGf\a K2_y��A�F NªA^�WA�M KLcWHhA2_�[�[DEGHQ_yNhA2NQ�G_�M
NQ�gA @u_yMGaGcWK ��FIMGs	eGHJc�NQcl[�c�f ? � �GA mGEGHJPJN�eGHJc/[DA�aGEgHhA Ph�gcWEGfIa K�_��yAdNQ�GA egHhc�Nhc/[DcWf �&_yPJNQADH��OmGE/N
NQ�gFIP eGHJcWe�ADHJN|]��¨F\fIf�aGADNhA�HhF\cWHQ_)NQAU_�P�Nh�GAUMlEgK8m�ADH c���e#_�[x��A^NQPBfIcWP�N¨FIM�Nh�GAUMGADN|��cWHh�,F\MG[�HJA._�PJA�PD?
� �GA NQADPJNhP�eGHhADPhA�MONhA�a2F\M PhAD[DNQF\cWMLVU_�MGa aGF\Ph[�EgPhPhADa2F\M PhA�[^NQF\cWMLo~�¨FIfIf/eGHhc���ABc�HZaGFIPJeGHhc���A¨Nh�GA�PJA
�O]le�c�Nh�GA�PJA�PD?

��
 � q � ��� � ��� t � �
} �&_�F\fIEGHJAuagADNQAD[DNhFIcWM,eGHJc�NQcl[�c�f�PJ�GcWEGf\a,m�AuaGA�PJFIsWMGADa«Phc8NQ�G_yN�F N�FIP�fIF\sW�ON|�dADFIsW�ON _yMGa,aGclA�P�MGcyN
[�c�MGPhEGKLASf _�HJsWAS_�K�c�EGMONQP¨c���HJA�Phc�EGHh[DA�P~c�H~b�� t NQFIKLA�? }~f\f�c���Nh�GAªegHhc�Nhc/[DcWfIP F\M`Nh�GFIP NQ�gA�PhF\P
A^z/AD[�EgNhA ��A�H�] PhF\K�egfIA8_yfIsWcWHJF\Nh�GK�PD? � �GALb�� t©NhFIKLATMGADA�aGADa Nhc�A^z/AD[�EgNhA Nh�GA�PJA eGHhcl[�ADaGEGHhADP
Ph�gcWEGfIa�m�ATFIMGPJFIsWMgF\§#[�_�MON.? � �GAªHhA._yf�mgEGHhaGADM NQ�#_)N�_ �&_�FIf\EGHhA	aGA^NQAD[DNQc�H�eGf _y[�A�PBcWM`NQ�GATaGAD�lFI[DA
EGPJFIMGsSF\N [�c�K�ADP ��HJcWK©Nh�GABNhFIKLA¨_�MGa�HhA�PJcWEGHJ[�A�P�MGA�ADaGA�a�NQcSeGHhcl[�ADPhPdKLA�PJPQ_�s�A�P m�c�Nh��PJA�MON _yMGa
HhAD[�ADF\�WADa8mO]UNQ�GA eGHhcyNQcl[�cWf%? � Mª_ufIF\K�F NQADa	HhA�PJcWEGHJ[�AdagAD�lFI[DA�PJEG[x� _�P�_u� �¨}ª��NQ�GF\P�[�_�Mªm�A�[DcWKLA
_2PJA�HhF\cWEGPuFIPhPJEGA�?~}~PhPJEGKLFIMGs,_yfIsWcWHJF\Nh�GK¬[�c�K�eGE/Nx_yNhFIcWM�FIPBK�F\MGFIK�_�f4Nh�GA�M¦F N~K�_���ADP�PhADMGPhA8Nhc
[�c�K�e#_yHhA¨NQ�GABeGHhcyNQcl[�cWf\P F\MLNhA�HJK�P c�� KLA�PJPQ_�s�A~[�c�K�eGf\A^z/F\N|]�? � �GF\P�F\PhPJEGAu�d_�PdF\MO�WA�P�NQF\sO_yNQADa2F\M
PhAD[DNhFIcWM+�/? ¦W?

��
�� � ��� � s�u �
� �GA ��cl[�EgPZc��#NQ�gFIP�Nh�GA�PJFIP��d_�PZNhc�aGAD��A�f\cWe _~MGA^� eGHJc�NQcl[�c�f/m#_yPhA�a c�M bd�#_�MGagHQ_g�l�	cWfIagPh��KLFIa/N.�
_�MGa �UEgegNx_ 
�PBeGHhc�Nhc/[DcWf NQ�G_yNu��cWEGf\a+m�A �&_yPJNQADH~_yMGa+KLcWHhASADYL[DFIA�MON�? } �£NQADHuA{zg_�K�F\MGFIMgsLA�_�[x�
eGHJc�NQcl[�cWf�FIM aGADNQ_�FIf�_�MGa [�cWKLe#_�HJFIMGs�Nh�GA�K`��PhA^�WADHQ_�f �O]le�c�Nh�GA�PJA�PS�dADHhA ��cWHhKLA�a ? � �GA�PJA2�O]O�
e�c�NQ�GADPhADPB�¨F\fIf4m�AUEGPhADa��¨�GADM�A{zg_�K�F\MGFIMgs8NQ�GA	NQADPJNBHhADPhEGf NQP¨eGHJA�PhADMONQA�a+FIM«PhAD[DNQF\cWM�Vg?

¦W?B��EGA NhcTNQ�gA�FIH � ��M � ��K�ADPhPh_�sWAB[�cWKLeGfIA{z/F\NQF\A�PD�WNQ�GAu�uA�_�HJNhm�A�_yN�_yMGa2��F\MGsTegHhc�Nhc/[DcWfIP _�HJA
F\MGADYL[�F\A�MONB[�cWKLe#_�HJA�a,NQc Nh�GAT�UcWPJPhF\e �#@B_�MGaGcWK¬� F\MGsG�#_yMGa�}usWsWHJA�PhPJF\��ASegHhc�Nhc/[DcWfIPD?

>/? �|M8NhA�HhKLPZc���PJe�ADA�a �WNh�GA¨�uA�_�HJNhm�A�_yN.�O��F\MGsG�-�	cWPhPJFIe �W_�MGa }~s�sWHhADPhPhF �WA eGHJc�NQcl[�c�fIP�PJ�GcWEGf\a
m�A8[�c�K�e�ADNhF\NQF �WAy�4mGEgN~NQ�GA @B_�MGagcWKn��F\MGs�eGHJc�NQcl[�cWf��¨FIf\f�m�A PhEgm/�|e#_yH�m�AD[._�EgPhA c�� NQ�gA
Hh_�MGaGcWK eGFIMGs PJA�f\A�[DNhFIcWM«eGHJc/[DA�aGEgHhA�?

pg? � �GA PJe�ADA�a<c ��Nh�GA }~sWsWHJA�PJPhF\��A eGHhc�Nhc/[DcWf��¨F\fIf�agADNQADHhF\cWHQ_yNhA _�P	NQ�GA MgADN|��cWHh�¦m�A�[DcWK�ADP
KLcWHhA	EgMGHhADfIF _ymGfIAy?

vG? � �GA @B_�MGagcWKn��F\MGs,_�MGa¦}usWsWHJA�PhPJF\��A eGHhc�Nhc/[DcWfIPuPh�Gc�EGfIa¦K�_�FIMONQ_�FIM+_�[�[DEGHQ_�[^]¦_�P~MGADN��
��cWHh�2HhA�f\F _�mgFIfIF N|] aGA�[DHhA�_�PhADP�?

�/? � �GA��Uc�PhPhF\e�egHhc�Nhc/[DcWf 
�P cWMGf\]ª�dA�_��-MGA�PJP¨_�eGe�A._�HJP NhcTm�AufI_�Hhs�ABKLA�PJPQ_�s�AuPJFI��ADP ��cWH fI_�HhsWA
sWHJcWEGeGPD?

�g? � �GAT}~sWs�HhA�PJPhF �WAªegHhc�Nhc/[DcWf'Ph�GcWEgfIa+m�A �&_�PJN~_�MGa+_�[�[DEGHQ_yNhA���mGEgNuNQ�GADPhAªegHhcWe�A�H�NQFIADPB�¨F\fIf
aGA^NQADHhFIc�HQ_yNhAU_�P¨MGADN|��cWHh�,HJA�f\F _�mGF\fIF N|] aGA�[DHhA._yPhA�PD?
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� �GATaGA�PJFIsWM ��cWH NQ�GASeGHhcyNQcl[�cWf'FIKLeGf\A�KLA�MONx_yNhFIcWMgP�FIP��&_�F\Hhf\]2PhF\K�eGf\A�?�bdcWK�KLcWM ��EGMG[^NQFIc�M#_�fIF N|]
HhADC-EGFIHJA�a�mO]�_�fIf#c � NQ�GABeGHJc�NQcl[�cWf\P�F\P FIKLeGfIADK�ADM-NhA�aLFIM NQ�GA~��AD�lFI[DA�? �h_.��_T_�mGP�NQHQ_y[DN�mG_�PhAu[�f _yPhP�?
� �GA ��c�EGHuegHhc�Nhc/[DcWfIPu_�HhATFIKLeGfIADK�ADMONQA�a`FIM�PhEGm�[�fI_�PhPJA�P�agA�HhF �WADa ��HhcWK¬Nh�GA ��AD�lF\[�A�? �h_.�y_�m#_�PJA
[�fI_�PhPD?S��FIsWEgHhA >K¦8Ph�Gc��¨P	NQ�gA8aGA�PJFIsWM c���Nh�GA eGHJc�NQcl[�cWf�[�fI_�PhPJA�PD? � �GA ��A^�lFI[�A8_�mGPJNhHQ_�[^N	m#_�PJA
[�fI_�PhP�FIPd_yNdNh�GA~NQc�e�c���NQ�gAu§#sWEgHhA�? � �GAu§#HhP�N PhA^N c���KLADNh�Gc/agP�FIM�F\Nx_yfIFI[DP _�HhAuaGA�[Df _�HJA�a,eGEGmgfIFI[
_�mGP�NQHh_�[DN���_�MGa«A._�[x�`c���NQ�GA	egHhc�Nhc/[DcWf PhEgm�[Df _�PJPBKªEGPJN¨eGHJc��/F\aGAS_�M«FIKLeGfIADK�ADMONx_yNhFIcWM�c���Nh�GA�PJA
KLADNQ�gc/aGPD? � �GA�HJA,FIP _yfIPhc`NQ�GA,PJFIMGs�fIALeGEGmGf\FI[2KLADNh�Gcla ��sWADNxk/EGPJe�AD[DNQPD��agAD§#MGADa FIM<Nh�GA�m#_�PJA
[�fI_�PhPD? � �GA���cWEGH eGHJc�NQcl[�cWf4PhEGm�[�fI_�PhPJA�P�_yHhA	Ph�gc��¨M�m�ADfIc�� NQ�GAS��AD�lF\[�AUm#_�PJAS[Df _�PJP�?

addNode
beginDetection
endDetection
pauseDetection
processDetectPacket
removeNode
resumeDetection

getSuspects
public

public abstract

Device

RandomPingNodeGossipNodeHeartbeatNode PingNode

��FIsWEgHhAU>,¦+a � HJc�NQcl[�c�f'bdf _�PJPuklNQHJEG[DNhEGHhA

� 

� � �5� � u s � � � � �4t � � � s�� � q � s��,�
� �GA���AD�lFI[DA�? �h_.��_¦m#_yPhA«[�fI_�PhP FIP8Nh�GA ��cWEGMGaG_yNQF\cWM mGEGFIf\aGFIMgs mGfIcl[x�<c �uNh�GA �&_�FIf\EGHhA�agADNQAD[DNhcWH
[�c�K�e�cWMGADM-NhP�? ��NZA�Mg[._�eGPJEGf _)NQA�P�NQ�GA ��EGMG[DNhFIcWMG_�fIF N|]�NQ�#_)N���cWEGf\a8m�A ��cWEGMga8FIMSNQ�GA�EGeGe�A�H�fI_.]WA�HJP
c���Nh�GA�_yeGeGfIF\[._yNhFIcWM EGPJFIMGs`NQ�GA �&_�FIf\EGHhA aGA^NQAD[DNQc�H�� _�PU�dADfIf�_�P ��EgMG[DNhFIcWM#_yfIF\N|]���cWHTPJFIK8Egf _yNhFIMGs
MGA^N|�dcWHJ�,[�cWMgaGF\NhFIcWMGPD?

���&���&� �ª��5 5 �����&�W"g�������
� �GA�K�_�F\M6NQ�gHhA._yaic�� NQ�GA���AD�lFI[DA�? �h_��y_ [Df _�PJPª[�c�M-NhFIM-E#_�f\f\] HJA�[�ADF\��A�PL_�MGa A{zg_�K�F\MGA�P �&_�FIf\EGHhA
aGA^NQA�[^NQcWHTK�ADPhPh_�sWA�PD? ��_�F\fIEGHJALagADNQAD[DNhcWHªKLA�PJPQ_�sWADP _�HJA�ADMG[._�egPhEGfI_yNQADaiFIM tu�	� e#_�[x�yADNQPD? � �
NQ�gA,FIMG[DcWK�F\MGs KLA�PJPQ_�sWA,F\P c��u_ ��_yfIFIa6N|]/e�A�� NQ�gA�NQ�GHJA._�a [._yfIfIP8_ KLADNh�Gcla NQc¦eGHJc/[DA�PhP NQ�gA
[�c�M-NhA�MONQP	c ��NQ�GA8KLA�PJPQ_�s�A�?�� �GAªK�A^NQ�Gcla FIPuaGAD§GMGA�a _�P~_�mGPJNhHQ_�[^N	FIM+��AD�lFI[DA�? �h_.��_/?	X _�[x�¦c��
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NQ�gA�eGHhcyNQcl[�cWf\PT�¨FIf\f�F\K�egfIA�KLA�MONSNQ�GF\PªKLADNh�Gc/aiF\M<NQ�gA�FIHTPhEGm�[�fI_�PhPJA�PD?6}¬PJA�[DcWMGa K�A^NQ�Gcla F\P
aGA^§#MGA�a ��cWH~PhA�MgaGFIMGs,c�EgNQsWc�FIMGs �&_�FIf\EGHhATaGADNhA�[DNhcWH�KLA�PJPQ_�sWADP�? � �GA eGHJc�NQcl[�cWf�PhEgm�[Df _�PJPhA�PU[�_�M
[._yfIf�Nh�GFIP~K�A^NQ�Gcla¦_�MGa¦Nh�GA8KLA�PhPh_�sWA [DcWMONQA�MONhPU�¨F\fIf�m�A eG_�[x��ADa6F\M t~�	� e#_�[x��A^NQPS_�MGa PJA�MON
NQc Nh�GA�F\H aGA�P�NQFIMG_yNQF\cWMGP�?

} PhAD[�cWMGa NQ�GHJA._�a FIP	[DHhA�_yNQADa6F\M Nh�GA [�cWMgPJNQHJEG[DNhcWHUc��dNh�GAL��AD�lFI[DA�? �h_.��_,[Df _�PJP�? � �GFIP	Nh�GHhA�_�a
[�c�M-NhFIM-E#_�f\f\],f\FIP�NQA�MgP ��c�H �Bb��:[DcWMGMGAD[DNQF\cWMGPD?��Bb�� [DcWMGMGAD[DNhFIcWMGP~_�HhASEGPJA�a+Nhc�[DcWK�KªEGMGFI[�_yNQA
KLA�PhPh_�sWADPuNQ�G_yNBK8EGPJNum�ATHJA�[�ADF\��A�a mO]«AD��A�H�]+MGclaGAy?�X�zg_�K�egfIASK�ADPhPQ_ysWA�P¨NQ�#_)N~HJA�C-EGFIHJAUPhEG[x�
HhADfIFI_�mGfIA	[DcWKLK8EGMGF\[._yNhFIcWM`_�HJAªHhADC-EGA�P�NQP���Hhc�K¬NQ�GASNQA�P�NQF\MGs2[DcWK�e�cWMGADMON~NQc2_�aGa¦_yMGa+HJA�KLc���A
MGclaGA�P ��HhcWK�NQ�GA2sWHhcWEge �ZPJNQ_�HJNªNQ�GA �&_yFIfIEgHhALaGADNhA�[DNhcWH8eGHJc/[DA�PJP�� _�MGaiHJA�C-EGA�P�NQP ��cWHª_+MGclaGA 
�P
PhEgPhe�A�[DNSf\FIPJN�? � �GADM A^�WADM-NhPª_yHhA8sWADMGA�Hh_yNQADa _yNU_2MGclaGA PJEG[x� _�P	Phf\A�A�egFIMGsG���JcWFIMgFIMGsG���&_�F\fIFIMgsG�
cWH fIA�_.�/F\MGsUNQ�GABsWHhc�EGe �ONQ�GABMGclaGAB[�cWKLK8EGMGF\[._yNhA�P��¨F\Nh�LNh�GA¨NQA�P�NQF\MGsT[DcWKLe�cWMgA�MONdEgPhFIMgs �Bb���?

��N�F\PdF\K�e�cWHJNQ_�MON NQc8aGF\Ph[DEGPhPdNh�GA�e�cWPhPJFImGF\fIF N|] c��'KLA�PhPh_�sWA ��HQ_�sWKLA�MONQ_yNQF\cWM�PJFIMG[DA	t~�	�iF\PdEGPJA�a
��cWH�NhHQ_�MGPJe�c�HJNQF\MGs �&_�FIf\EGHhAªaGADNhA�[DNhcWHSK�ADPhPQ_ysWA�PD? � ��NQ�GALPhF\��A c�� NQ�GALK�ADPhPh_�sWA�PUPJA�MON8F\P	f _�HJsWA��
KLA�PhPh_�sWA ��Hh_�sWKLA�MONx_yNhFIcWM+K2_.]�c/[D[�EGHU_yN~NQ�GA ��� fI_.]WA�HD? � � ��HQ_ysWK�ADMONx_yNhFIcWM cl[�[DEGHhPD� NQ�GADHhA F\P
NQ�gA�e�c�PhPhF\mGFIf\F\N|] Nh�#_yN cWMgA�c���NQ�gA ��HQ_�s�K�ADM-NhP�FIP�MGc�N HJA�[DA�F\��A�a«cWM�Nh�GA�c�Nh�GA�H�ADMGa`_�MGa�Nh�GA�A�Ml�
NQF\HhAUKLA�PhPh_�sWASFIP¨fIc�PJN.?�k/c ��c�HBegHhc�Nhc/[DcWfIP�Nh�#_yNuPhA�Mga+f _yHhsWAUKLA�PhPh_�sWADP���A�Phe�A�[DF _�f\f\]�NQ�GAª�Uc�PhPhF\e
eGHJc�NQcl[�cWf%�#K�ADPhPh_�sWA ��HQ_�sWKLA�MONQ_yNQF\cWM«[._�M �G_���AªMGADsO_yNhF\�WASFIKLe#_�[^NQPD?¨k/FIMg[�ASK�ADPhPQ_ysWA�PuK2_.]«m�A
aGHJcWeGe�A�a<agEGA�Nhc�f\cWPJN ��HQ_�s�K�ADM-NhP���fIADPhPSK�ADPhPQ_ysWA�PS�¨FIfIf�HJA._�[x� NQ�GADFIHSaGA�P�NQF\M#_yNQF\cWMGPD��[DHhA._)NQFIMgs
NQ�gA2e�cWPhPJFImGF\fIF\N|]���cWHTF\MG[�c�HhHhAD[DNªaGADNhA�[DNhFIcWMgP�?¦r`A�PhPh_�sWA ��Hh_�sWKLA�MONx_yNhFIcWM �d_�P8_��y_�HJF _�mgfIA NQ�#_)N
�d_�PuMgc�NB[�cWMONQHJcWfIf\A�a«FIM«NQ�gAUNhA�P�N~ADM-�lF\HhcWMGKLA�MONuEGPhADa+F\M«Nh�GFIP Nh�GA�PJFIP���_�Mga�K�_.],�#_.�WAT�#_�a�_�M
FIKLe#_�[^N cWM«NQ�GAUHJA�PhEgf\NQP¨c���NQ�gAUNhA�P�NQP¨[�cWMgaGEG[DNhA�a ?

� �GADHhAªF\PB_�fIPJc Nh�GASe�cWPJPhF\mGFIf\F\N|]LNQ�#_yN �&_�F\fIEGHJA�aGADNhA�[^NQcWHBK�ADPhPh_�sWA�P~_�HhAUfI_�HhsWADH�NQ�#_yM�NQ�gATK�_)z/F �
K8EGKRe#_.]lfIcW_�a+c���_2t~�	�:e#_y[x��ADN~�¨�GFI[x� F\P �W�/�j�ypO�LmO]-NQADP�?	klAD�WADHQ_�f�t~�	�:e#_�[x�yADNhP�K2_.]`m�A
MGADA�aGADaLNhc	PhA�Mga2_�PJFIMGsWf\A �&_�F\fIEGHJAdaGA^NQA�[^NQcWH�KLA�PJPQ_�s�A�? k/F\MG[�A¨tu�	� F\P�_�M EGMGHJA�f\F _�mGf\A�egHhc�Nhc/[DcWf �
NQ�gA�HhA F\PZNQ�GA e�cWPJPhFImgFIfIF N|]	NQ�#_)N _Ut~�	� e#_�[x��A^NdK�_.]ªMgc�N HhA�_�[x� F\NQP�aGA�P�NQFIMG_yNQF\cWM ?�klc	F ��NQ�GA PJFI�DA
c�� �&_�FIf\EGHhA�agADNQAD[DNhcWHuKLA�PJPQ_�s�A�PBaGA�e�A�MGagP~cWM«NQ�GAUsWHJcWEGe`PhF\��A���e�A�H ��cWHhK�_�MG[DA	K2_.],aGADsWHQ_yaGAª_yP
_�PBNQ�GATsWHhcWEge PhF\��ASFIMG[DHhA._yPhA�PD? ��c,_.�WcWF\a+NQ�gAªMGADsO_yNQF �WAª_�Phe�A�[^NQP~c � K�ADPhPQ_ysWA ��Hh_�sWKLA�MONx_yNhFIcWM
_�MGa NQ�GALMGADA�a ��cWHSK8EGf NQF\eGfIA tu�	� e#_�[x�yADNQPªe�ADHTKLA�PJPQ_�sWAy��eGHJc�NQcl[�c�f _�a��JEGP�NQKLA�MONQPTK2_.] m�A
MGADA�aGADa ? �|M�Nh�GA�[�_�PhA	c��'Nh�GAU�	cWPhPJFIe,eGHJc�NQcl[�cWf%�/A�_�[x�«sWcWPJPhFIe,KLA�PJPQ_�s�A�[�cWEgfIa,m�A	_�a��JEGP�NQADa`PJc
NQ�G_yN	F\N~cWMGf ]+F\MG[�f\EGaGA�P�_�e�cWH�NQF\cWM c���Nh�GA MGclaGA8FIagA�MONQF §#A�HJPU_�MGa¦[�c�EGMONQA�HJP�? � �GA HhADPJNUc�� NQ�gA
fIF\PJN [DcWEGf\a`m�AUPhADM-NuFIM«fI_yNQADH�K�ADPhPh_�sWA�PD?

���&���\ �~��(/��� � (l��(-��"g�������
��_yHJN c���Nh�GA ��EGMg[DNQF\cWM#_�f\F\N|] c���Nh�GA~NhA�PJNhFIMGs ��Hh_�KLAD��cWHh�L_�MGa �&_yFIfIEgHhABaGADNhA�[DNhcWH�[DcWK�e�cWMGADMONQP�F\P
NQ�gA	_�mGF\fIF\N|] Nhc8Phe�A�[DF �£]�NQ�GA�A{zg_�[DN�NhFIKLAu�¨�GADM`_ªMGclaGA �JcWF\MGPdcWHdfIA._.��A�P�NQ�gA�sWHhc�EGe �gPJfIADA�eGP ��c�H
_,sWF\��A�M _�KLcWEGMONUc�� NQF\K�Ay� cWH��&_�F\fIPD? � �GADPhALAD�WADMONQPT_�HhA aGA^§#MGADa<FIM Nh�GA fIF ��ADNQF\K�ASc��d_,MGc/agA
FIM«NQ�gAªFIMgeGEgNB§#fIADPuEGPJA�a+�¨�gA�M _ MGc/agAªFIP¨[DHhA._)NQA�a4? � �GATFIMGegEgN¨§#fIADPu�¨FIf\f�m�ASaGF\Ph[�EgPhPhADa¦FIM�_
f _)NQA�H PJA�[DNhFIcWMLc���NQ�GF\P�e#_ye�ADH�? k/A^�WADHQ_�f�FIMONQADHhM#_yf#[�f _yPhPhADP�_�HJA¨aGAD§#MgA�a ��cWH A�_�[x��c���NQ�GABe�c�PhPhF\mGfIA
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AD��A�MONQPD? } NhFIKLA�HuFIP	EGPJA�a NQc«Ph[x�GADaGEGf\ALA{z/A�[�E/NQFIc�M6c�� NQ�gA AD�WADMONQP8_)N�NQ�GA NhFIKLA8Phe�A�[DF\§#ADa6F\M
NQ�gASF\MGeGEgN §GfIA�?

���&���\� ����7�;�(l����� �&7D�
} �~_�PJ��r+_�eLFIP�EgPhA�a�FIM8Nh�GAB��AD�lFI[DA�? �h_��y_U[�fI_�PhPZNhcS�yA�ADe�NQHh_�[x� c���NQ�GA Mgc/aGADP Nh�#_yN�Nh�GA��&_�FIf\EGHhA
aGA^NQA�[^NQcWH PJEGPhe�A�[^NQPL_�P �&_yFIfIADa ? � �GA��~_�PJ��r+_�eiNx_y��A�P F\MONQA�s�A�H8MGclaGA�F\aGA�MONhF\§#ADHhP _�MgaiK2_�egP
NQ�gA�K Nhc aGADNhA�[DNhFIcWMiNhFIKLA�P�? � �GA,NQADPJNhFIMGs¦[DcWK�e�cWMGADMON [._�M K�_���A«_ HJA�C-EGA�P�N ��c�H _ MGclaGA 
�P
PhEgPhe�A�[DNUf\FIP�N.? ��N�[�_�M _�fIPJc2F\MG[�f\EGaGAT_�M FIagA�MONQF §#A�H~_�HhsWEgK�ADM-N�? � ��Nh�GAªF\aGA�MONQF §#A�H~_�Hhs�EGK�ADMON~F\P
FIMg[�fIEgaGA�a Nh�GA MGclaGA e�ADHhF\c/aGF\[._�f\f\],[x�gA�[x�-PSNh�GA �~_yPh��r+_ye ��c�H~NQ�GA F\aGA�MONhF\§#ADH�? � ��F N	FIP~FIM NQ�gA
K�_�e ��NQ�GADM6Nh�GA�PJEGPhe�A�[^Nªf\FIP�NUFIPUPhADM-NSNQc«NQ�gALNhA�PJNhFIMGs`[�c�K�e�cWMGADM-N�? � ��NQ�GA FIagA�MONQF §#A�HUFIPUMGcyN
FIM�NQ�GATK2_�e4��NQ�gA�M NQ�gA8MGclaGAT�d_�F\NhP	_�MGa+[�cWMONQF\M-E#_�fIf ]«[x�GA�[x�-PUNQ�GATK2_ye EGMONQF\f�Nh�GA8MGclaGA8�#_yP
aGA^NQA�[^NQADa�NQ�gA	MGc/agA�? � MG[�A	F NB_�eGe�A._�HJP FIM�NQ�gASPJEGPhe�A�[^NBfIFIP�N.�lNQ�GAUMGclaGA	PhADMGaGP¨NQ�GA	f\FIP�N�NQc NQ�gA
NQADPJNhFIMGs [�c�K�e�cWMGADM-N�?
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}nPJA�[^NQFIc�M c��	NQ�gA+FIMgeGEgN2§GfIA�P�aGAD§GMGA�P�Nh�GA+[x�#_yHQ_�[^NQA�HJFIP�NQFI[DP�c���Nh�GA �Gc�PJN�agAD�lFI[DA+NQ�#_)N2NQ�gA
�&_�F\fIEGHJA�aGADNhA�[^NQcWHLFIP HhEgMGMGFIMgs6cWM4? k/c�K�A«c��uNQ�GA«[x�#_�Hh_�[DNhA�HJFIPJNhFI[DP�F\MG[�f\EGaGA�NQ�gA�eGHJcWm#_�mgFIfIF N|]
NQ�G_yNB_ e#_�[x��A^N~F\P�[�c�HhHhAD[DNhf\],eGHJc/[DA�PJPhA�a�mO]�NQ�GA	agAD�lFI[DA��#cWH��¨�GA^NQ�GADHuc�H�MGc�NB_ e#_�[x�yADNuFIP PJA�MON
[�c�HhHhAD[DNhf\]���HJcWK Nh�GA aGAD�lF\[�A�?�r�A^NQ�GclaGPS_�HJA aGAD§#MgA�a<F\M NQ�GAL��A^�/F\[�Ay? �h_.�y_,[�f _yPhP	NQc,PJFIK8EGfI_yNQA
NQ�gA�PhAT[x�#_�Hh_�[DNhA�HhF\PJNhFI[�PBEGPJFIMGsLNQ�GASe#_�Hh_�K�A^NQADHhPBaGAD§#MgA�a F\M�NQ�gATF\MGeGEgN¨§#f\A�P�?�� �gAªe�A�Hh[DA�MONx_ysWA
c���e#_y[x��ADNhP�aGHhc�eGe�ADa FIMªNh�GA�MGA^N|�dc�Hh�ªF\P�_yfIPhc�_�M8FIMgeGEgN�§GfIAdeG_�HQ_�KLADNhA�HD?�} KLADNh�Gcla8FIP�aGAD§#MgA�a
FIM���AD�lFI[DA�? �h_��y_TNhc PhF\K8EGf _)NQA¨�¨�GADNh�GA�H cWH�MGc�N�_8e#_�[x��A^N¨FIP�aGHhcWege�ADa ? � �GFIPdK�A^NQ�Gcla�FIP�[._�f\fIADa
eGHJFIcWH�NQcuPhADMGaGFIMgs�_ �&_yFIfIEgHhA�aGA^NQA�[^NQF\cWMªe#_y[x��ADN�? � �GA�HhADNhEGHhMT��_yfIEGA c��GNh�GA K�A^NQ�GclaªaGA^NQADHhKLFIMGADP
�¨�GA^NQ�GADHucWH Mgc�N¨NQ�GAUe#_�[x�yADNuFIP PJA�MON.?
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X _�[x� c���NQ�GA�eGHhcyNQcl[�cWf\PSA{z/[�A�e/N ��cWHUNQ�GAL}~s�sWHhADPhPhF �WA�eGHhc�Nhc/[DcWf��dADHhA�FIKLeGfIADK�ADM-NhA�a FIM6PhEGml�
[�fI_�PhPJA�P	c�� Nh�GA ��AD�lF\[�A8m#_yPhA [�fI_�PhPD? � �GA }~sWs�HhA�PJPhF �WA eGHJc�NQcl[�cWf ��A._yNhEGHhADPU_�HhAªmGEGFIf N~F\MONQc�NQ�gA
@B_�MGaGcWK���FIMGsW�uclaGA2[Df _�PJP�? � �gAD] _�HJA2NQEgHhMGADa1cWM �¨F NQ� _¦[�c�MGPJNhHhEG[^NQcWH e#_yHQ_�KLADNhA�H�?6X _�[x�
PhEgm�[Df _�PJP eGHhc��lFIaGADP¨FIKLeGfIADK�ADM-NQ_yNQF\cWMGP c��'NQ�GAUKLADNh�Gc/agP�EGPhADa`Nhc PJNx_yHJN.�gPJNQc�e �#_�MGa«e#_yEGPhA	NQ�gA
�&_�F\fIEGHJA�aGA^NQAD[DNQF\cWM eGHhcl[�ADaGEGHJA�P�? � �GAD] _yfIPhc~eGHhc��lFIaGA F\K�egfIA�KLA�MONQ_yNQF\cWMGP'c���NQ�GA KLADNh�Gcla8[._�f\fIADa
NQc eGHJc/[DA�PJPuF\MG[�cWKLFIMgs �&_�FIf\EGHhA~aGADNhA�[DNhFIcWM`e#_�[x�yADNhP�?

X _�[x�«c��'NQ�GA	egHhc�Nhc/[DcWfIP�e�A�H ��cWHhK�Phc�K�A��-F\MGa«c��'Nx_�PJ�2c��WADH¨_�MGa«c��WA�H¨_ysO_�FIM4?��#cWH�Nh�GAU�uA�_�HJN��
m�A._yN~eGHhc�Nhc/[DcWf�NQ�GASNx_�PJ�«FIPuNhc2PJA�MGa¦�GA�_�HJNhm�A�_yN�KLA�PJPQ_�s�A�PuNhc,_�f\f�sWHhcWEge K�ADK8m�A�HhPD?~�#cWH¨NQ�gA
�	cWPhPJFIe`eGHhc�Nhc/[DcWf NQ�gATNx_yPh�,FIP Nhc�PJA�MGa+Nh�GASfIFIP�NBc��ZF\aGA�MONQF §#A�HJP~_yMGa+[DcWEGMONQADHhPuNhc2_ ��AD��cyNQ�GADH
HQ_yMGaGcWKLf\]2PhA�f\A�[^NQA�a�K�ADK8m�A�HhPD? X _y[x�+eGHJc�NQcl[�cWf4[�f _yPhP¨EGPhADPuNhFIKLA�HhP�Nhc A^z/A�[DEgNQASNQ�GADFIH EGMGF\C-EGA
Nx_yPh�-P�? � �gA�Nx_yPh�-Pª_yHhALA^z/A�[DEgNQADai_yNSe�ADHhF\c/aGF\[ FIMONQADHJ�y_�f\PSagAD§#MGADa mO] _�M FIMGeGE/NS§GfIALe#_�HQ_yK �
ADNhA�HD?+klFIMG[DA�A�_�[x� eGHJc�NQcl[�cWf [Df _�PJPTF\Pª_�M6FIMGP�Nx_�Mg[�A2c �¨_+��A^�/F\[�Ay��NQ�gA�K�_�FIM NQ�gHhA._ya<c�� A�_�[x�
MGclaGA~F\P Nh�GABK2_�F\MLNh�GHhA�_�a�c��4NQ�GA~��AD�lFI[DA�? �h_��y_S[�f _yPhP�Nh�#_yN�eGHhcl[�ADPhPJA�P�F\MG[�cWKLFIMgsTtu�	� �&_�FIf\EGHhA
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aGA^NQA�[^NQF\cWM2e#_y[x��ADNhP�?�k/cTPhA�eG_�HQ_yNhABNh�GHhA�_�aGPd_�HhA¨EGPJA�a2NhcªA^z/AD[�EgNhAuNQ�gABNQ_�Ph�-PdHJA�C-EGF\HhA�a�mO]�A�_�[x�
eGHJc�NQcl[�cWf%?ZklFIMG[DA�NQ�GA�Nh�GHhA�_�aGP��dc�EGfIa m�A¨_�[�[DA�PJPhFIMgsT[DcWK�KLcWM8aG_yNx_	PJNhHhEG[^NQEGHJA�PD�lP�]lMG[x�GHhc�MGFI��_)�
NQF\cWM«K�AD[x�#_�MGF\PhKLP��dADHhASEGPhADa`�¨�gA�HhAS[�c�MG[�EGHJHhADM-N~_�[D[�A�PJPu�d_�PB_ e�cWPJPhF\mGFIf\F\N|]W?

��c+_�aga<_,MGA^��eGHhcyNQcl[�cWf�Nhc`Nh�GA ��HQ_�KLAD��cWHJ� PhA^�WA�Hh_�f NQ�GF\MGsWP	MGADA�a6Nhc«m�A aGcWMgA�? � MgA NQ_�Ph�
FIP NhcLF\K�egfIA�KLA�MON�Nh�GASeGHhc�Nhc/[DcWf F\M�_ PhEgm�[Df _�PJPuc�����AD�lF\[�A�? �h_.�y_g? � �gATMGA{zlNuNQ_�Ph��F\P NQc�_�a��JEGP�N
NQ�gA	��A ��PD? �h_.�y_T§#f\A~Phc8Nh�#_yNdF\N�FIMG[DfIEGaGADP�Nh�GA�MGA^� eGHJc�NQcl[�c�f�_yPd�dADfIf4_�P�Nh�GA�e#_�Hh_�KLADNQADHdM#_yK�ADP
NQ�G_yNT��cWEGf\a6m�ALEGPhADa FIM FIMGegEgNT§GfIA�PD? � �GA2��A ��P�? �h_.�y_�[�fI_�PhPSFIPUaGF\Ph[DEGPhPJA�aiFIM NQ�gA�F\MGeGEgNU§#f\A
PhAD[DNhFIcWM ? � �GAUfI_�PJN P�NQADe�F\P�NQcL_�aGa`_ K�A^NQ�Gcla«FIM�Nh�GATk/ADNhEGe�[Df _�PJP ��cWH [�HJA._yNhFIMGs F\MGPJNQ_�MG[DA�P¨c��
NQ�gASMgAD��eGHJc�NQcl[�c�f [�fI_�PhPD?
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� �GA�NhA�PJNhFIMGs ��HQ_�KLAD��cWHh� [DcWMGPhF\PJNhP c�� ��cWEGH�K2_�F\M2[DcWK�e�cWMGADMONQP�? � �gA	[�cWKLe�c�MGA�MONQP�_�HhAuFIMGeGE/N
§#f\A�P��-��_�HhPJA�HD? �h_.�y_g����ADPJNhA�H�? �h_.�y_g�l_�MGa�k/ADNhEGe ? �h_.��_/? � �GA � A^z/F\mGFIf\F\N|]Sc���NQ�GA�NhA�P�NQFIMgs ��Hh_�KLAD��cWHh�
[�c�K�ADP ��HJcWK Nh�GAUFIMGegEgN §#fIADP¨EGPhADa ?
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� � � �����	� t � � �
bdcWMGPJFIaGADH�NQ�GA¦PJF\NhE#_yNQF\cWM �¨�GADHhA cWMGA+�#_�P,FIKLeGf\A�KLA�MONQADa:_�fIfuc��UNQ�GA¦egHhc�Nhc/[DcWfIPLNQ�#_yN,��A�HJA
aGF\Ph[�EgPhPhADaiFIM eGHhA^�lFIcWEGPTPhAD[DNQF\cWMGPTc���NQ�gFIPSe#_�e�A�H�? � �gA2MGA{z/N8PJNQADe FIPUNQc«NQADPJNTNQ�GA�eGHhc�Nhc/[DcWfIP
_�MGa PJA�A«�Gc�� Nh�GAD]<e�ADH ��cWHJK F\MiaGF���A�HJA�MON A�MO�lFIHJcWMGKLA�MON [�cWMgaGF\NhFIcWMGPD? ��Nª�dcWEgfIa m�A,EgPhA ��Egf
NQc��#_.�WA2Nh�GA�_�mGFIf\F\N|] Nhc��y_�H�] K2_�MO] [�c�MGaGF\NhFIcWMgPSF\MG[�f\EGaGF\MGs,NQ�GA�fIcWPJPTHh_yNQA�c��dNh�GA2MGA^N|�dc�Hh���
NQ�gA�eGHhcyNQcl[�cWf EGPJA�a �ZNh�GA�eGHJc�NQcl[�cWf e#_�Hh_�KLADNQADHhPD��NQ�GA�[�cWMgaGF\NhFIcWMGPSc�� Nh�GA2�Gc�PJN HJEGMGMGF\MGs+NQ�gA
_�eGegfIFI[�_yNQF\cWM ��NQ�GA M-EGKªm�ADH c ��Mgc/aGADP�FIM8Nh�GA sWHhc�EGe �-_�MGa Nh�GA AD��A�MONQP NQ�#_)NZNx_��yA¨eGf _�[DA ��cWHZA�_�[x�
MGclaGA�? � �GF\P � A^z/F\mGFIf\F\N|]L��_�P¨NQ�gASagHhF\�lF\MGs ��cWHh[DAUm�AD�GFIMGa,Nh�GAUFIMGeGE/N §#fIADPBEgPhA�a�FIM,NQ�gFIP�NQ�gA�PhF\P�?
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k/EGege�cWPJAUcWMGA	��_yM-NhP NQc NQADPJN¨NQ�GAS��FIMgs eGHhc�Nhc/[DcWf F\M�_8��A�HJ]�PhFIKLeGf\A�A�MO�lFIHJcWMGKLA�MON¨�¨F\NQ�,c�MGf\]
N|��c,MGc/agA�P�? � �GAªMgADN|��cWHh��Ph�GcWEgfIa m�A �&_�F\Hhf ],HhADfIF _ymGfIAy? � MgAªMGclaGAT�¨F\fIf'HhEgM cWM _��GcWPJNuNQ�#_)N
FIP~K�cWHJAªP�Nx_�mGf\AªNQ�G_�M NQ�GA cyNQ�GADH�? � �GA MGclaGA�P��¨F\fIf �JcWF\M+NQ�GA s�HhcWEGe _)N�NQ�GAªPQ_�KLAªNQF\K�Ay�4mGE/N
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� �GA ��ADPJNQADHT[Df _�PJPTA{zlNQA�MgaGPªNQ�gA�k/A^NQEGe6[�fI_�PhPT_�MGa6�#_�PT_�fIf�Nh�GA ��EGMG[DNhFIcWMG_�fIF N|] c���NQ�GA2k/ADNhEGe
[�fI_�PhP _yP��dADfIf#_yP�c�NQ�GADH�K�A^NQ�GclaGPZMgA�A�agA�a ��cWHZsWHJcWEGe cWHhsW_�MGFI��_yNQF\cWM8_yMGa a#_yNQ_U[DcWfIf\A�[^NQFIc�M ? � �GA
��A�PJNhA�H [Df _�PJPTNx_y��A�P8Nh�GA2Nhc�Nx_�f M-EGK8m�A�H8c � MGclaGA�P8Nh�#_yNª�¨F\fIf m�A�FIM NQ�GA�s�HhcWEGe _�P _�Mi_yaGaGF �
NQF\cWM#_�f�e#_yHQ_�KLADNhA�H�? � �GFIPd_�HhsWEgK�ADM-N�FIP�MGA�ADaGA�a,PJFIMG[DA�cWMGf ]L_ ��AD� Mgc/aGADP�K�_�] m�A~[DHhA�_yNQADa,m-]
NQ�gA ��A�PJNhA�H�eGHhcl[�ADPhP�? � �GAdHJA�PJN��dc�EGfIaTm�A [�HJA._yNhA�a8cWMTc�NQ�gA�H��GcWPJN�[�cWKLeGEgNhA�HJP�F\MTNQ�gA�MGA^N|�dc�Hh��?
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�uclaGADP�[�cWMONQ_�[DNuNQ�GA ��A�P�NQADH�[�cWKLe�cWMGA�MON�Nhc2MGcyNQF �£]`F Nu�¨�GADM NQ�GA^] �Jc�FIM+c�H~fIA�_.�WATNh�GA8sWHJcWEGe �
_�MGa<_�fIPJc��¨�GADM<NQ�gAD] �&_�FIf%? ��NTFIPUNQ�GADM<NQ�GA ��ADPJNhA�H�
�P8HJA�Phe�cWMGPJFImGF\fIF N|]+NQc+_�[DNªcWM6Nh�GA�PJA2MGcyNQF �
§#[�_yNQF\cWMGP�? � �GADM<_�MGclaGA �JcWF\MGP�cWH~fIA._.��A�P	NQ�GA s�HhcWEGe4� NQ�GA ��A�P�NQA�HUHJA�[�c�HhaGP�Nh�GA �GcWP�NUM#_�KLA
_�MGa6e�c�HJNUNQ�#_)NSNh�GALMGc/agA �¨F\fIf�m�A HhA�[DA�F �/F\MGs �&_�FIf\EGHhA aGA^NQAD[DNQF\cWM<eG_�[x��A^NQP8_)N.? ��Nª_�f\Phc«MGA�ADaGP
NQc`MGc�NhF �£] _�fIf�NQ�GALc�NQ�gA�HUMGclaGA�P	NQ�G_yNT_�HhAL_�f\HhA._yag] F\M Nh�GA sWHhcWEge<_�m�cWEgN	Nh�GA MGAD� MGc/agA�? ��N
PhADMGaGPUNQ�GA �Gc�PJNT_�MGa e�cWHJNUF\M ��cWHhK�_yNhFIcWM�c���Nh�GA MGAD� MGc/agA8NQc`_�fIf�c���Nh�GA MGclaGA�PS_�f\HhA._yag] F\M
NQ�gAªsWHJcWEGe ��_�MGa+_�fIPJc�PJA�MGagP~NQ�GAT�GcWP�N�_�Mga+e�cWHJNuFIM ��c�HhK�_yNQF\cWM,c���Nh�GAªMgc/aGADP�_�f\HhA�_�ag],F\M�NQ�gA
sWHJcWEGe,NQc NQ�gASMgAD� Mgc/aGAy? � ��_8MGclaGAUfIA�_.�WA�P Nh�GAUsWHhcWEge �gNQ�gA ��A�P�NQADHBMgA�A�agPBNhcLMgc�NQF �£]�_�f\f4NQ�gA
MGclaGA�PS_�m�cWEgN	Nh�GA fIA�_��lF\MGs«K�ADK8m�ADH�? � �gA�M6_`MGclaGA �&_�F\fIPD�4NQ�GA ��A�P�NQA�HSFIMgPJNx_yMG[�A �#_�PUKLcWHhA
[�c�K�eGf\A^z�HhA�PJe�c�MGPhF\mGFIf\F\NQF\A�PD?

� ��_ªMGclaGA�MGcyNQF\§GA�PdNh�GA���A�PJNhA�H NQ�G_yN�F N�FIP�_�m�c�EgNdNhc �&_�FIf%�ONQ�GA���A�P�NQA�H A{z/A�[�E/NQA�P¨PJAD�WADHQ_�f NQ_�Ph�-PD?
� �GA¨§#HhP�NdF\PZNQcSHhADK�c��WABF\N ��HJcWK©F NQP a#_yNQ_	PJNQHJEG[DNhEGHhAuPJNhcWHhF\MGsUFIM ��cWHJK2_)NQFIc�M _�m�cWEgN�NQ�gAu[DEGHhHJA�MON
MGclaGA�PBFIM«NQ�gASs�HhcWEGe4? � �GASPhAD[�cWMGa�Nx_�PJ�,FIP NQcLHhAD[�cWHJa�NQ�gAUNhFIKLA�NQ�#_)NuNh�GAUMGc/agA �&_�F\fIADa ? � �GA
f _yPJNZNQ_�Ph�TFIP�Nhc	PhA^Nd_~NhFIKLA�H�NQc	eGHJFIMON�PhEgK�K�_�HJ]Sa#_)Nx_g?�¥dA ��cWHJA�NQ�GA PJEGKLK2_�H�]ª[�_�M m�A eGHhF\M-NhA�a �
NQ�gA���ADPJNQADH PhADMGaGP¨K�ADPhPh_�sWA�P�Nhc _�fIf�NQ�gA	MGc/agA�P¨_�PJ�lF\MGs8NQ�gA�K Nhc PhADMGa,NQ�GADFIH�PJEGPhe�A�[^Nuf\FIP�NQP�? ��N
_�f\Phc FIMG[DfIEGagA�P NQ�GAUF\aGA�MONQF §#A�H c ��Nh�GA �&_yFIfIADa,MGclaGA�? � MG[�AT_�f\f4c���NQ�GAUPhEgPhe�A�[DNufIF\PJNhP �#_.�WASm�ADA�M
HhAD[�ADF\�WADa,F\N�eGHhF\MONQP�_TPhEGKLK2_yHJ] HhADe�c�HJN�c � NQ�GA~aGADNhA�[DNhFIcWM�NQFIKLA�PD?�}uM,A^zg_�KLeGfIABc���_TKLFIMgFIK�_�f
PhEgK�K�_�HJ]2HhADe�cWH�N¨FIP¨_�P���cWf\fIc��¨P�?
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� �GA�§#HJPJN N|��c¦fIF\MGA�P8F\aGA�MONhF �£] NQ�GA,[DcWfIEgK�MGPTc��¨NQ�GA�NQ�GF\HhaifIF\MGA�? � �gA,[�cWf\EGK�MgPªFIM6NQ�GF\P8HhA{�
e�cWHJN¨_yHhA~Nh�GA�KLFIMGF\K8EGK`�lK�_)z/FIKªEGK��l_�Mga«_���A�Hh_�sWA	aGA^NQA�[^NQF\cWM,NQFIKLA�PD�lNh�GA	M-EGK8m�A�H c��'Mgc/aGADP
NQ�G_yN�[�cWHJHhA�[^NQf ]UaGADNhA�[DNhA�a8Nh�GA�Mgc/aGA �&_�F\fIEGHJA��.NQ�gA�M-EGK8m�A�H�c��GMgc/aGADP�F\MSNh�GA sWHhcWEge �)Nh�GAdM-EGKªm�ADH
c�� HhADeGfIF\A�P~Nhc�NQ�GA PJEGPhe�A�[^NSfIFIP�N�HJA�C-EGA�P�N.��NQ�gA8NQc�NQ_�f�M-EGK8m�A�H	c � �&_yFIfIEgHhASaGADNhA�[DNhFIcWM KLA�PJPQ_�sWADP
PhADMON�mO]8Nh�GA¨MGclaGA�PD�-Nh�GA NQc�NQ_�fgM-EGKªm�ADH c �4mO]-NQADP�PJA�MON.�ONQ�gAu_.��A�HQ_ysWA¨m-]-NhA�P e�ADH�K�ADPhPQ_ysWA¨PhA�MON��
NQ�gA	MlEgK8m�ADH c���A�HJHhcWHJP �&MGcWMl� �&_�F\fIA�a2MGc/agA�P HhADe�c�HJNQADa`_�P �&_�FIf\A�a �{�lNh�GA	HQ_yMGaGcWK eGFIMGs PJA�MGa`aGA{�
f _.]���Nh�GA��¦�y_�f\EGA EGPhADa ��cWH	NQ�GALPJ�d_�HJK eGHJc/[DA�aGEgHhA���_�MGa §#M#_�f\f\] Nh�GALNhFIKLA�cWE/NS�y_�f\EGA�PSEGPJA�a
FIMONUNQ�gA�@B_�MGagcWK���FIMGs«eGHJc�NQcl[�cWf%?�} KLcWHhA aGA^Nx_�F\fIADa HJA�e�cWHJNS[�_�M6m�ALcWmgNx_yFIMGADa6aGADe�ADMGaGF\MGs
cWMLNQ�GABaGA�mgEGs8fIA^�WADf�EgPhA�a4? � �gAuaGA^Nx_�F\fIADa�HJA�e�cWHJN�FIMG[DfIEGagA�P ��EGfIf#f\FIPJNhFIMGs�P�c�� A^�WA�H�] �&_yFIfIADa MGc/agA
�¨F\Nh�+NQ�gA8MGclaGAªF\aGA�MONQF §#A�HJP�_�Mga NQ�GASNQFIKLAUNQ�GA^] aGA^NQA�[^NQADa NQ�GA �&_yFIfIEgHhA�? � �GA8PJEGKLK2_�H�]�_�fIPJc
FIMg[�fIEgaGA�PB_�MO]«MGclaGA�P Nh�#_yN¨�dADHhASFIMG[DcWHhHJA�[^NQf\]�HhA�e�cWH�NQA�a�_�P��&_�F\fIA�a«_yfIcWMGs �¨F NQ�,NQ�GASFIagA�MONQF §#A�HJP
c���NQ�GAUMGclaGADP¨Nh�#_yNBHhADe�c�HJNQADa`Nh�GA�K`?

k/F\MG[�A�K2_�MO]iNhA�PJNhP2��A�HhA+HhEGM F\M _ Ph[�HJFIegN�§#fIAy�dNQ�gA���A�PJNhA�H�[Df _�PJP�_�f\Phc6�#_�P�Nh�GA ��EgMG[DNhFIcWM/�
_�f\F\N|] NQc8A{z/F\N¨_ �£NhA�H�egHhFIMONhFIMGs _8PJEGKLK2_�H�]LHhA�e�cWH�N.? � �GA	PJ[�HhF\egNQP¨_yfIPhcªMGA�ADaGA�a«NQc8HJA�aGF\HhAD[DN NQ�gA
cWEgNheGEgNBc���NQ�GA ��A�P�NQA�HB[�fI_�PhP PJFIMG[DAUF\N¨eGHJFIMONQP NQc Nh�GAUPJNx_yMGa#_�HJa�cWE/NQeGEgN�?
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��F\sWEGHhAS>yp PJ�Gc��¨PBNh�GASFIMONQADHQ_�[^NQFIc�M,c���Nh�GA ��ADPJNQADH~_yMGa klADNQEge�[Df _�PJPhA�P¨�¨F\Nh� �&_�FIf\EGHhA�agADNQAD[DNhcWH
MGclaGA�PD? �|MiNQ�gA`A{zg_�K�egfIA,_ k/A^NQEGe cWm �JAD[DN [DHhA._)NQA�P MGclaGADP ¦�_yMGa >/?<} ��A�P�NQADHLc�m �JA�[^N cWM
_�MGcyNQ�GADH �GcWPJNB[DHhA._)NQA�Pu_ MGclaGA��¨F\Nh�`F\aGA�MONhF\§#ADH¨pg? � �GASMGA^zlNBAD��A�MON~F\P MGclaGA�¦SMgc�NQF �£]/F\MGs8NQ�gA
��A�PJNhA�HBNQ�#_yNuF\NBF\P �JcWF\MGFIMgs Nh�GASsWHhcWEge ?¨�uclaGAª>��JcWF\MGPuMgA^zlN.��_�MGa`NQ�GA ��ADPJNQADH~cWm��JA�[DN~MGc�NhF\§#ADP
MGclaGA ¦8Nhc«_�aGa¦MGclaGA >/?�� �gA ��ADPJNQADHS_�fIPJc�MGc�NhF\§#ADP�MGclaGA >LNhc«_�aGa¦MGclaGA ¦W?S�Bc/aGA8p �JcWFIMGP
NQ�gA~sWHJcWEGe�MGA{zlN.? � �GA���A�P�NQADH�MGc�NhF\§#ADPd_�f\f#NQ�GAuMGc/agA�P�_ym�cWE/NdNQ�gA~c�Nh�GA�H�MGc/agA�PdF\M�Nh�GA~sWHJcWEGe ?
� �GA MGA{z/NUA^�WADM-NTFIP~MGc/agAL>2MGc�NQF �£]lFIMGs2Nh�GA ��A�PJNhA�H	NQ�G_yNUF\N~FIPU_�m�cWEgN�Nhc �&_�FIf%?U} Ph�Gc�HJN	NQF\K�A
f _)NQA�H�Nh�GA ��A�P�NQADH�cWm �JAD[DN�PhA�MgaGP�KLA�PhPh_�sWADP�NQcSMGclaGA�P4¦�_�Mga�pUHhA�C-EGADPJNhFIMGsªNh�GA�F\H PhEGPJe�AD[DN f\FIPJNhP�?
� �GAUN|�dc�MGclaGA�PBHhADPhe�cWMGa«�¨F\NQ�«NQ�gA�FIH¨PJEGPhe�A�[^N~f\FIPJNhP�? � �GA ��ADPJNhA�H~c�m �JA�[^N~eGHJFIMONQPB_ HhADe�cWH�N¨c��
NQ�gA	aGADNhA�[DNhFIcWM«NQF\K�ADP _�MGa,Nh�GA�M`A^z/F\NhP�? k/F\MG[�A	Mgc/aGASpª�d_�P¨HhEGMgMGFIMGs F\M�NQ�GAUPQ_yK�A�egHhcl[�A�PJP~_yP
NQ�gA ��A�PJNhA�H	cWm��JA�[DN~F\NuA^z/F\NhP�_�PB�dADfIf%? � �GAªeGHhcl[�ADPhP�HJEGMGMGF\MGs2MGclaGA ¦ª_�MGa+Nh�GA klADNQEge¦cWm �JA�[^N
cWM,NQ�gAScyNQ�GADHB�gcWPJN¨��A�HhAS�-FIf\fIA�a4?
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addNode 2

join 1

join 2

addNode 1

Node 3

join 3
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nodeFailure 2
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EXIT
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� �GALNQA�P�N8ADM-�lF\HhcWMGKLA�MONªeGHhc��lFIaGADP ��cWEgHTK�_�FIM �y_�HhFI_�mGf\A�P���cWH	NQADPJNQF\MGsG? � �GADPhA2�y_�HJF _�mGf\A�PS_�HJA
NQ�gA�eGHhcyNQcl[�cWf�e#_�Hh_�K�A^NQADHhP��lNQ�GA~MlEgK8m�ADHdc��'Mgc/aGADP�FIM�NQ�GA�s�HhcWEGe4�/NQ�gA~HhADfIFI_�mGFIf\F\N|]ªc���NQ�GA~MGADN��
��cWHh����_�MGa Nh�GA HhADfIF _ymGFIf\F\N|],c�� Nh�GA aGAD�lF\[�A A._y[x�6MGclaGA HJEGMGP	cWM ? � �GA NQADPJNhFIMGs,P�NQHQ_)NQA�sy]+�d_�P
NQc��y_�H�] A�_�[x�6c � Nh�GA�PJA ��_yHhF _ymGfIADP�FIMGagF\�lFIaGEG_�fIf ]��¨�GFIf\A8�GcWf\aGFIMgs2NQ�GA c�Nh�GA�HJP	[�cWMgPJNx_yM-N�? � �GF\P
PJNhHQ_yNhA�s�]«HJA�PJEGf\NhPuF\M+_LPhADNuc���eGHhc�Nhc/[DcWf'e#_�Hh_�K�A^NQADHhP���cWHu_LsWF �WADM+A�MO�lFIHJcWMGKLA�MON.��A�_�[x� eGHJc�NQcy�
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�P�e�ADH ��cWHJK2_yMG[�AU_�P s�HhcWEGe,PJFI�DA	FIMG[DHhA._yPhA�P���cWH�_8[�cWMg§GsWEGHhADa�PJADN¨c���eGHJc�NQcl[�cWf�e#_�Hh_�K�A^NQADHhP��
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A._y[x�6eGHJc�NQcl[�c�f 
�P	HhA._y[DNQF\cWM¦NQc«aGAD[�HhA�_�PhADa MGA^N|�dcWHJ�¦HhADfIF _ymGFIf\F\N|]W��_�MGa §#M#_yfIf\]�A._y[x�<eGHJc�NQcl[�cWf 
wP
e�A�H ��c�HhK�_�MG[�A	F\M`_�M«A�MO�lFIHhc�MGK�ADMONB�¨�gA�HhASMGclaGAUe�ADH ��cWHJK2_yMG[�A	[�_�e#_�mGF\fIF NQFIADP�_�HJAUEGMGA�C-E#_yf ?

}~f\f¨c���NQ�gA`NhA�PJNhP�FIM NQ�GF\P�PJA�[^NQFIc�M1��A�HhA+[�cWMGagEG[DNhA�a:cWM k/EGM �6cWHh�-P�Nx_yNhFIcWMGPLFIM @Bcl[x�GADPJNQADH
�|MGP�NQF\NhEgNQAuc�� ��A�[x�GMgcWfIcWsy] 
�P�[DcWK�egEgNQADH�PJ[�FIADMG[�A~aGA�e#_yHJNQKLA�MON�? ��c�H�[DcWMGPhF\PJNhA�MG[^]�Nh�GA~Ph_�K�ABPhA^N
c���K�_�[x�GF\MGA�P¨��A�HhATEGPhADa �¨�GA�MgAD�WADH�e�cWPhPJFImGf\ATm#_yPhA�a+cWM _.�y_�FIfI_�mGF\fIF\N|]�_�Mga+[�c�MGPhF\aGA�Hh_yNQF\cWM ��c�H
[�c�fIfIA�_�sWEGADP�?
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m�A�EGPhADa«FIM ��EgNhEGHhA~A^z/e�ADHhF\K�ADM-NhP�? � �GF\Pd��_yP�aGcWMGA	mO]��GcWf\aGFIMGsSNQ�GA	M-EGKªm�ADH�c��'MGclaGA�PdFIM�NQ�gA
sWHJcWEGe8[DcWMGPJNQ_�MON _yNF¦.�W�g�yNh�GA�MGA^N|�dc�Hh�8aGADfIF �WA�H�]Se�ADHh[�ADMONx_�sWA¨_)NF¦��W���,�W_�MGa A._y[x� aGAD�lFI[DAd�¨F\Nh�
¦��W��� K�ADPhPQ_ysWATegHhcl[�A�PJPhF\MGs,_�MGa�PhADMGaGFIMgs�[._�eG_�mGFIf\F\NhFIA�PD?�kl[�HhF\egNQPB�dADHhAS�¨HhF\NJNQADM�NQ�G_yN~f\c/c�e�ADa
NQ�gHhcWEGs��<_«PhADHhFIADPTc �de#_yHQ_�KLADNhA�HhP���cWHUA�_�[x�<eGHJc�NQcl[�c�f ? � �GALa#_yNQ_«�d_�PUNQ�GADM<Phc�HJNQADa<mO]¦NQ�gA
M-EGK8m�A�Huc�� A�HJHhcWHJP�_�MGa _���A�Hh_�sWAªagADNQAD[DNhFIcWM+NhFIKLA�PD?u} PhADN~c���e#_yHQ_�KLADNhA�HhPB��_yP~NQ�GADM [x�GcWPJA�M
m#_�PJA�a1cWM Nh�GA«PhcWH�NQADa1a#_)Nx_g? � �GF\PLPJADN�c��ue#_�HQ_yK�A^NQA�HJP ��_�PLEGPJA�a F\M ��EgNQEGHJA«A^z/e�ADHhF\K�ADM-NhP
�¨�GADHhAUNQ�GASeGHhcyNQcl[�cWf eG_�HQ_�KLADNhA�HJPBMgA�A�agA�a�Nhc�m�AU�GA�f\a�[DcWMGP�Nx_�MON.? � �GASa#_yNQ_ ��cWH A�_�[x�+c ��NQ�gA
eGHJc�NQcl[�cWf\P FIP eGHJA�PJA�MONQADa+FIM`_�ege�ADMGaGF z,}ª? � �GAUHhADPhEGf NQF\MGs PhADNBc���e#_�Hh_�KLADNQADHhP¨FIP¨_yP ��c�fIfIc��¨PD?
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��NSFIPUMGc�NSe�cWPhPJFImGf\A NQc`[�cWMG[DfIEGagA�_)NSNh�GFIP	NhFIKLA8�¨�GADNh�GA�HTcWH	MGc�NSNQ�GADPhALe#_�Hh_�K�A^NQADHhPS_�HhA NQ�gA
cWegNhFIK�_�f�PhADN ��cWH	A�_�[x� eGHhc�Nhc/[DcWf ?8��FIMGagFIMGs2Nh�GA cWegNhFIK�_�f�PJADNSc���e#_�Hh_�K�A^NQADHhP���cWEGfIa HhADC-EGFIHJA
HhEgMGMGFIMgsªA._y[x��eGHhcyNQcl[�cWf#�¨F\Nh�2A^�WA�H�]2e�cWPJPhFImgfIAB[�cWK8mgFIM#_yNhFIcWM c�� e#_�HQ_yK�A^NQA�HJP�? �|M2_TPhF\K8EGfI_yNQADa
A�MO�lFIHJcWMGKLA�MON«A._y[x� NhA�PJN`[DcWEGfIa:m�A¦[._yHhHhF\A�a cWEgN«C-EGF\[x�-f\] �¨F NQ�Gc�EgN«�#_.�lFIMGs Nhc [Dc/c�HhaGF\M#_yNQA
eGHJc/[DA�PhPJA�PLcWM aGF���A�HJA�MON ��cWHh�-PJNQ_yNQF\cWMGPD?ik/F\MG[�A,HJEGMGMGF\MGs _+NQA�P�N ��cWH8AD��A�H�] [�cWK8mgFIM#_yNhFIcWM6c��
e#_�Hh_�KLADNQADHhP �d_�P¨MGc�NBe�c�PhPhF\mGfIA��¨F NQ�«NQ�GA	NhA�PJN ��Hh_�K�A^�dc�Hh��EGPJA�a �#Nh�GAUcWMGA�PB[x�GcWPJA�M��GA�HJAT[�_�M
cWMGf ]�m�AU[�cWMGPJFIaGADHhADa+_�M�_�eGegHhc.z/FIK�_yNQF\cWM�c���NQ�GAUcWe/NQFIK�_�f�PhADNBc���e#_�Hh_�KLADNQADHhPD?
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� �GA�PhA�[DcWMGa NhA�PJN�
wPTeGEGHJe�cWPJA��d_�PTNhc+PJA�A��Gc���A�_�[x�ieGHJc�NQcl[�cWf�e�A�H ��cWHhKLA�a6c��WA�Hª_�Hh_�MGsWALc��
sWHJcWEGe¦PhF\��ADP�?�� �GA eGHJc�NQcl[�c�f�e#_yHQ_�KLADNhA�HhP ��cWEGMGa¦F\M+NQ�GAªeGHhA^�/F\cWEGP~NhA�P�N��dADHhA �GADfIa [DcWMGPJNQ_�MON
c��WADHBs�HhcWEGe,PJFI�DA�P¨HQ_�MgsWFIMGs ��HhcWKD¦�� MGclaGA�P EGe,NhcL>��W�8MGclaGA�PD? � �GAUMGADN|��cWHh�2HhA�f\F _�mgFIfIF N|]8�d_�P
�GADfIa [�cWMgPJNx_yM-NS_)N�¦��W� � K�ADPhPh_�sWA aGA�f\F\��A�HJ] _�MGa A._y[x� Mgc/aGA agAD�lFI[DA �d_�PU�GADfIa [�cWMgPJNx_yM-NS_)N
¦��W���nK�ADPhPQ_ysWA2eGHJc/[DA�PJPhFIMgs _�MGa<PhA�MgaGFIMGs�[._�eG_�mGFIf\F\NhFIA�PD? � �GF\PSNhA�PJNT�dc�EGfIa6aGADNhA�HhKLFIMgA��Gc��
FIKLe�cWHJNQ_�MON¨F\NBFIP ��cWH¨NQ�GASeGHhcyNQcl[�cWf\P¨Nhc2m�ATa/]/MG_�K�F\[�?¨�~]lM#_�KLFI[UF\M`Nh�GFIPB[�cWMONhA^zlN�KLA._�MgPuNQ�gA
eGHJc�NQcl[�cWf\P~�¨FIf\f�MgA�A�a NQc`_�a��JEGPJN	Nh�GA�F\H�e#_�Hh_�K�A^NQADHhP	cWM¦NQ�gA � ]¦_�P�Nh�GA M-EGK8m�A�H	c�� MGclaGA�PUF\M
NQ�gA	sWHhcWEge,FIMG[DHhA._yPhA�P¨cWHdaGA�[DHhA._yPhA�PD? � ��FIKLeGf\A�KLA�MONQF\MGsTNh�GA	eGHhcyNQcl[�cWf\P�NQc m�A	ag]lM#_�KLFI[~FIP�MGcyN
_�M c�egNQF\cWM �#NQ�GADM¦F\NuK2_.]`m�ATNQ�gAª[._yPhAªNh�#_yN~Nh�GAªEgeGe�ADH�f _.]�A�H~c �ZNQ�GA8_�eGeGf\FI[._)NQFIc�M«�¨F\fIf'MGADA�a
NQcUKLcWMGF NQcWH�Nh�GA �&_�FIf\EGHhA�agADNQAD[DNhcWH _�MGaLK2_��yA¨eGHhc�Nhc/[DcWfGe#_yHQ_�KLADNhA�H _�a��JEGP�NQKLA�MONQP F\M�HJA�Phe�cWMGPJA
NQc sWHJcWEGe`PhF\��A	[x�#_�MgsWA�PD?

� �GASa#_yNQ_ EgPhA�a«NQcLsWADMGA�Hh_yNQA	NQ�gA ��c�fIfIc��¨F\MGs8sWHh_�eG�GP¨FIP egHhA�PJA�MONQADa FIM«_yeGe�ADMGaGF z`¥~?
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GROUP_SIZE vs MESSAGES

"aggressive.DAT" using 1:8
"gossip.DAT" using 1:8

"heartbeat.DAT" using 1:8
"ping.DAT" using 1:8

"random.DAT" using 1:8

��F\sWEGHhAS>)v�a �UHJcWEGe�k/F\��A	�lP�?�r�A�PJPQ_�s�A�P	klA�MON

��FIs�EGHhA`>yv Ph�gc��¨PLNQ�GA«M-EGK8m�A�HLc��~K�ADPhPQ_ysWA�PLPhADM-N�mO] A._�[x�1eGHhcyNQcl[�cWf¨_�P Nh�GA�M-EGKªm�ADH
c��	Mgc/aGADP�F\M1Nh�GA�s�HhcWEGe1FIMG[DHhA�_�PhADP�? � �GA+s�HQ_�eG�1Ph�Gc��¨P2Nh�GA � �&M � � KLA�PhPh_�sWA�[�cWKLeGfIA{z/F\N|]
c���Nh�GA��BA._�H�NQm�A._yN8_�MGa<� F\MGs+egHhc�Nhc/[DcWfIPD? � �gFIPSsWHQ_�eg� PhEGege�cWH�NQPª�B]le�cyNQ�GADPhFIP�¦W�ZPJFIMG[DA�NQ�gA
c�Nh�GA�H eGHJc�NQcl[�cWf\P��-A�PJe�AD[�FI_�fIf ]ªNQ�gABs�cWPhPJFIeLeGHhc�Nhc/[DcWf �O�G_���A�_�P sWclclaLc�H m�ADNJNQADH agADNQAD[DNhFIcWMLNQFIKLA�P
NQ�G_�M�NQ�GA��uA._yHJNQm�A._)N _�MGa«��F\MGs8eGHJc�NQcl[�cWf\PdEGPJFIMGsªfIA�PJP�KLA�PhPh_�sWADP�? � �GA	A^z/[DA�egNhFIcWM ��cWH NQ�GF\PdF\P
NQ�gA�@B_�MGagcWK ��FIMGs`eGHJc�NQcl[�cWf%�4�¨�GF\[x�<�#_�PU�GF\sW� _.�WA�Hh_�sWA�_�MGa K2_�zgF\K8EGK aGADNhA�[DNhFIcWM NQF\K�ADP�?
�	HQ_�eG�gP ��cWH�_.�WA�Hh_�sWAd_�MGa8K�_)z/FIK8EgK aGADNhA�[^NQFIc�MªNQF\K�ADP�_yHhAdPJ�Gc��¨M FIMS§#sWEGHJA�P�> �~_�MGa >W�/? � �GA
sWHh_�eG�,_�f\Phc8PJ�Gc��¨P�NQ�#_)N _�P NQ�GA�s�HhcWEGe,PJFI�DA~sWHJc��¨Pdm�A^]WcWMGa ¦����SNQc#¦�>��ªMGclaGADPdNQ�GA~eGHhc�Nhc/[DcWfIP
_�[^NQE#_�f\f\]6PhADMGa1f\A�PJP K�ADPhPQ_ysWA�PD? � �GA«aGA�[DHhA�_�PhA«FIM KLA�PJPQ_�sWADP FIP [�_�EGPhADa1mO] Nh�GA,eGHJc�NQcl[�cWf\P�

FIMG_�mGFIf\F\N|]«NQc`�#_�MgaGfIA8Nh�GA FIMG[DHhA._yPhALFIM MGclaGA�PD? �|M PhEGKLK�_�HJ]�NQ�GA sWHh_�eG� Ph�Gc��¨PTNh�#_yNUEGMgfIA�PJP
NQ�gA�eGHhcyNQcl[�cWf�FIPdF\K�egfIA�KLA�MONhA�a2Nhc8m�A~ag]lM#_�KLFI[��lNQ�GA~MGc/agA�P���cWEGfIa,�G_���A�NQc m�A�HhAD[�cWM/§#sWEGHJA�a
_�P NQ�gASs�HhcWEGe«PJFI��AU[x�#_yMGsWA�PD?
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GROUP_SIZE vs ERRORS

"aggressive.DAT" using 1:11
"gossip.DAT" using 1:11

"heartbeat.DAT" using 1:11
"ping.DAT" using 1:11

"random.DAT" using 1:11

��F\sWEGHJAS>W�2a �	HhcWEGe�k/F\��A	�lP�? ��ADNhA�[^NQFIc�M�X�HJHhcWHJP

��FIs�EGHhA2>W�,Ph�Gc��¨PªNh�GA�Nhc�Nx_�f M-EGK8m�A�HTc�� �&_yfIPhALaGA^NQA�[^NQF\cWMGPªK�_�aGALmO] NQ�GA�MGc/agA�P8_yPTNQ�gA
M-EGK8m�A�H�c��/MGclaGA�P�F\M�NQ�GA�s�HhcWEGeUF\MG[�HJA._�PJA�P�? � �GFIP�s�HQ_�eG�	PJ�Gc��¨P�Nh�#_yN Nh�GA }~sWs�HhA�PJPhF �WA�eGHJc�NQcl[�cWf
FIP Mgc�N�_�[�[DEGHQ_yNhA ��cWH sWHhc�EGe PhFI�DA�PLf _�HJsWA�HTNQ�#_�M F\N F\P [�cWM/§#sWEGHJA�a ��cWH�? ��N�_�f\Phc Ph�Gc��¨P NQ�#_)N
NQ�gA¦eGHhc�Nhc/[DcWfu�¨F\fIfBA�F NQ�GADH,MGA�ADa Nhcim�A¦a/]/MG_�K�F\[ cWH�m�A¦HhAD[�cWM/§#sWEGHJA�a _�P2NQ�gA¦sWHhcWEge PJFI�DA
[x�#_�MgsWA�PD�Zc�NQ�gA�HJ�¨F\PhA NQ�GA�K�claGF §#[._yNhFIcWMgP��¨FIfIf�MGc�NTFIKLeGHhc��WA NQ�gA2_�[D[�EGHh_�[D] c��dNQ�GA�@u_yMGaGcWK
��FIMGs eGHJc�NQcl[�c�f �gmgEgNBFIM �&_�[DN¨K�_��yASF N fIADPhPB_�[D[�EGHh_yNQAy?
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GROUP_SIZE vs AVG_TIME

"aggressive.DAT" using 1:4
"gossip.DAT" using 1:4

"heartbeat.DAT" using 1:4
"ping.DAT" using 1:4

"random.DAT" using 1:4

��F\sWEGHJAU>��"a �	HhcWEge+klFI��A	�lP�? }B�WA�Hh_�sWAT��ADNhA�[DNhFIcWM � F\K�A

��FIs�EGHhA�>��TPJ�Gc��¨P�NQ�GA	_.��A�HQ_ysWA~NQF\K�ABMGADA�aGADa`mO]2_ªMGclaGA�F\M2NQ�GAusWHhc�EGe2NQcªaGADNhA�[DNB_TMGc/agA
�&_�F\fIEGHJAT_yPuNQ�gAªM-EGK8m�A�Huc���MGclaGA�P~FIM�Nh�GAªs�HhcWEGe�sWHhc��¨PD? � �GF\P~sWHh_�eG� PJEGeGe�cWHJNhP��B]le�c�NQ�gA�PhF\P
><_�Mga Ph�Gc��¨P��gc��RNh�GA @B_�MGaGc�K ��F\MGs<eGHJc�NQcl[�c�fB�G_�P,_6�gFIsW�GADH2_.��A�HQ_ysWA aGA^NQA�[^NQF\cWM NQF\K�A
[�c�K�e#_yHhA�aUNQc Nh�GA c�NQ�GADH ��cWEGH'eGHhcyNQcl[�cWf\P�? � �GA sWHQ_�eg�ª_�f\Phc¨Ph�gc��¨P'NQ�G_yN'NQ�GA _.�WADHQ_�sWA aGA^NQA�[^NQF\cWM
NQF\K�ADP�FIMG[DHhA�_�PhA ��cWH _�f\fGc���NQ�GABeGHhcyNQcl[�cWf\P�e#_�PJN�_UsWHhc�EGe PhFI�DAuc ��¦.vW�UMgc/aGADP�? � �GF\P K�A�_�MGP�NQ�#_)N
NQ�gA+eGHJc�NQcl[�cWf¨e#_yHQ_�KLADNhA�HhPL�GcWf\a EGe ��cWHLf _�HJsWA�HLsWHhc�EGeGPLmGEgN�c�MGf\] EGe1NQc _ [�ADHJNx_yFIM e�cWF\M-N
m�A ��cWHJAUNh�GAD]2�¨FIfIf�MGA�ADa�NhcLm�AUHhAD[�cWMg§GsWEGHhADa ?
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GROUP_SIZE vs MAX_TIME

"aggressive.DAT" using 1:3
"gossip.DAT" using 1:3

"heartbeat.DAT" using 1:3
"ping.DAT" using 1:3

"random.DAT" using 1:3

��F\sWEGHhAS>��2a �UHJcWEGe�k/F\��A	�lP�?�r+_)z/FIKªEGK¬��A^NQA�[^NQF\cWM � FIKLA

��FIs�EGHhA2>W�`F\PªPJFIKLFIf _yH~NQc+§GsWEGHhA�>��+_yMGai_�f\Phc+PJEGeGe�cWHJNhP8�¨]/e�c�Nh�GA�PJFIP >/? �|M<Nh�GFIPSsWHQ_yeG�
NQ�gA K2_)z/F\K8EGK aGADNhA�[DNhFIcWM¦NhFIKLAªFIP~eGfIc�NJNQADa F\MGPJNhA._�a c�� Nh�GA _.�WA�Hh_�sWA aGA^NQA�[^NQF\cWM¦NQFIKLA�? � �GF\P
sWHh_�eG� Ph�Gc��¨P2�gc�� NQ�GA�@u_yMGaGcWK ��F\MGs6egHhc�Nhc/[DcWf �#_�P�_ �gFIsW� K2_�zgF\K8EGK aGADNhA�[DNhFIcWM NQF\K�A
aGEGATNQc�Nh�GA8Hh_�MGaGcWKLMGADPhP~c � F\NQPBeGF\MGs�eGHJc/[DA�aGEGHJA�? � �GA8HhADPJN	c �ZNQ�GAªeGHhc�Nhc/[DcWfIPB�#_.�WAªPhFIKLFIfI_�H
K�_)z/FIK8EGK aGADNhA�[DNhFIcWM`NQF\K�ADPBEge+NQc ¦.vO�LMGc/agA�P¨�¨�GA�HJAªNQ�GA^]`PJNx_yHJNBNQcLFIMG[DHhA._yPhA8_yMGa+MGADA�a+Nhc
m�ASHJA�[DcWMg§#sWEgHhA�a4?
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GROUP_SIZE vs BYTES_PER_MSG

"aggressive.DAT" using 1:10
"gossip.DAT" using 1:10

"heartbeat.DAT" using 1:10
"ping.DAT" using 1:10

"random.DAT" using 1:10

��F\sWEGHJAS>�V"a �	HhcWEGe�k/F\��A	�lP�? ¥�]-NQADP�klA�MONu��A�H~r�ADPhPQ_ysWA

��FIs�EGHhA2>�V+eGf\c�NQPUNQ�gA2M-EGK8m�A�H8c � mO]lNhA�P e�A�HTK�ADPhPQ_ysWA2PJA�MON ��cWHSA._�[x�ic � NQ�GA�eGHhc�Nhc/[DcWfIP
_�PSNQ�GA�MlEgK8m�ADH8c�� Mgc/aGADP8FIM NQ�GA�sWHhc�EGe FIMg[�HhA�_�PhADP�? � �gA2sWHh_�eG� PJ�Gc��¨P �Gc���NQ�GA�M-EGKªm�ADH
c���mO]lNhA�PBe�ADH¨K�ADPhPQ_ysWAUPhA�MON ��cWH�NQ�gAS�UcWPJPhF\e`egHhc�Nhc/[DcWf FIMg[�HhA�_�PhADPuf\FIMGA�_�Hhf ] �¨F\NQ�«NQ�gASM-EGKªm�ADH
c���Mgc/aGADPuF\M�Nh�GATs�HhcWEGe4���¨�GF\fIAUHhADK2_yFIMGF\MGsL_�fIKLcWPJNB[DcWMGPJNQ_�MON ��cWH Nh�GAªc�Nh�GA�H ��cWEGHBeGHJc�NQcl[�cWf\P�?
� �GA � EG[^NQE#_yNhFIcWMgP ��cWH	Nh�GA��	cWPJPhFIe eGf\c�NUK2_.]¦�G_���A2m�A�ADM [._�EgPhA�a6mO] ��Hh_�sWKLA�MONx_)NQFIc�M ? � �GA
sWHh_�eG�,PhEgeGe�c�HJNQP¨�¨]le�c�Nh�GA�PJFIPB�8_�Mga,Ph�Gc��¨P �Gc�� K�ADPhPQ_ysWA	PhF\��A�K�_.]2m�A	_ª��A._��-MGADPhP ��cWHdNQ�gA
�	cWPhPJFIe«eGHhcyNQcl[�cWf�_yMGa�f\FIKLF\N�F\NhP¨_�mGFIf\F\N|] NQcLPh[�_�fIA�Nhc f _�HJsWA	sWHhc�EGe«PhFI�DA�PD?
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� �GA�s�cO_�f c���Nh�GA2NQ�gFIHha NQADPJNª�d_�PªNhc PhADA��Gc���_+eGHJc�NQcl[�c�f 
�PTe�A�H ��cWHhK�_�MG[DA�[x�#_yMGsWA�P8_�PªNQ�gA
HhADfIFI_�mGFIf\F\N|]«c���NQ�GA MGA^N|�dc�Hh�¦aGAD[�HhA�_�PhADP�?,�#cWH�Nh�GFIP�NhA�P�NTNh�GA eGHhc�Nhc/[DcWfZe#_yHQ_�KLADNhA�HhP���HJcWKnNQ�gA
§#HJPJN	NQADPJN	��A�HJA EGPhADa<_�Mga¦�GA�f\a¦[�cWMGP�Nx_�MON�? � �GA M-EGK8m�A�H	c ��Mgc/aGADP	FIM+Nh�GA sWHJcWEGe �d_�P	�GA�f\a
[�c�MGPJNQ_�MON _yN4¦��W�g?�X _�[x�,MGclaGA 
�P�agAD�lFI[DAu�d_�Pd[DcWMg§#sWEgHhA�a ��cWH4¦.�W� �©KLA�PhPh_�sWABeGHhcl[�ADPhPJFIMGs _yMGa
PhADMGaGF\MGs�[._ye#_�mGF\fIF\NhFIADP�? � �gAªe�A�Hh[DA�MONx_ysWA8c���eG_�[x��A^NQP�aGADfIF �WA�HJA�a mO]«NQ�gAªMGA^N|�dcWHJ�`�d_�P~�y_�HJFIADa
��Hhc�K ¦��W��� Nhc6���,?<} MGADN|��cWHh�i[DcWKLe�cWMgA�MON PhEG[x�1_�PL_ Hhc�EgNQADHLc�H8PJ�¨F NQ[x� K2_.] m�A�[DcWKLA
c��WADHhfIcW_�aGA�a¦c�H~sWc�agc��¨M¦ADMONQFIHJA�f ]�[�_�EGPJFIMGs«_2K�_��JcWHB[x�#_�MgsWA FIM�MGADN|��cWHh�+[�cWMGagF\NQF\cWMGPD? � �GF\P
NQADPJNu�dcWEgfIa PJ�Gc�� �gc�� A�_�[x�¦eGHJc�NQcl[�cWf���cWEGf\a e�ADH ��cWHJKRFIM�Nh�GA �&_y[�Aªc ��PhEG[x� _�MGADN|��cWHh�`A�Ml�
�lFIHJcWMGKLA�MON¨[x�#_�MGs�A�?

� �GASa#_yNQ_ EgPhA�a«NQcLsWADMGA�Hh_yNQA	NQ�gA ��c�fIfIc��¨F\MGs8sWHh_�eG�GP¨FIP egHhA�PJA�MONQADa FIM«_yeGe�ADMGaGF z�b~?
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DROP_PERCENTAGE vs MESSAGES

"aggressive.DAT" using 1:8
"gossip.DAT" using 1:8

"heartbeat.DAT" using 1:8
"ping.DAT" using 1:8

"random.DAT" using 1:8

��FIsWEgHhAS>�o"a �BADN|��cWHh�«��ADfIF �WA�H�],��A�Hh[DA�MONx_ysWAT�lP�?�r�ADPhPh_�sWA�P�k/A�MON

��FIs�EGHhA¨>yo�Ph�Gc��¨P�NQ�GA�Nhc�Nx_yfGM-EGK8m�A�H�c���KLA�PhPh_�sWADP�PhA�MON mO]8NQ�gA eGHhc�Nhc/[DcWfIPZ_�P�NQ�gABM-EGKªm�ADH
c��¨KLA�PJPQ_�sWADP8aGHJcWeGe�A�aiFIM NQ�GA2MGADN|��cWHh�6FIMG[DHhA�_�PhADP�? � �GA2sWHQ_�eg�iPh�Gc��¨P8�Gc�� NQ�gA,@u_yMGaGcWK
��FIMGs`_�Mga6}usWsWHhADPhPJF\�WALeGHJc�NQcl[�cWf\P	PhADMGa<KLcWHhA KLA�PJPQ_�s�A�PT_�P	NQ�GA MGA^N|�dcWHJ� aGHhcWe e�A�Hh[DA�MONx_ysWA
FIMg[�HhA�_�PhADP�? � �GFIPuFIP¨aGEGATNQc�Nh�GASPJ�d_�HhK eGHhcl[�ADaGEGHJA�? � �GAª}usWsWHhADPhPJF\�WAªeGHhc�Nhc/[DcWf'PhADMGaGP�KLcWHhA
KLA�PhPh_�sWADP�NQ�#_�M�NQ�GA	@B_�MGagcWK ��F\MGs8eGHJc�NQcl[�cWf�aGEGAuNQcªNh�GA�mGEGHJPJN¨eGHJc/[DA�aGEgHhA�? � �GA~K�claGF\§G[._)�
NQF\cWMGP�FIKLeGfIADK�ADMONQA�aSFIMSNQ�GA�}~sWs�HhA�PJPhF �WA�eGHJc�NQcl[�c�f/_y[DNQEG_�fIf ]	[._�EgPhAdNh�GAdeGHJc�NQcl[�c�f-Nhc~PJA�MGa KLcWHhA
KLA�PhPh_�sWADP�NQ�#_�M Nh�GA8c�Nh�GA�H ��cWEGH�eGHJc�NQcl[�c�fIP�? � F\NQ� ��ADClEG_�f�NQc2vG�4NQ�gA8}~sWs�HhA�PJPhF �WA eGHJc�NQcl[�cWf
PhADMGaGP¨KLcWHhAuK�ADPhPQ_ysWA�P�Nh�#_�M�NQ�gA	c�NQ�GADH ��cWEGHdeGHhc�Nhc/[DcWfIPd_ �£NQADH _8MGA^N|�dcWHJ�2aGHJcWe,HQ_)NQA�c���vO���,?
�#cWHBMGADN|��cWHh��aGHhc�e e�ADHh[DA�MONx_�s�A�P	fIADPhP~Nh�#_�M¦p�� ����NQ�gAª}~s�sWHhADPhPhF �WA eGHJc�NQcl[�c�f�F\P~[DcWK�e�ADNhF\NhF\�WA
�¨F\Nh�LNh�GAu�Uc�PhPhF\eL_�MGa�@u_�MgaGcWK���FIMgsTeGHJc�NQcl[�c�fIP�FIM NhA�HhKLP c���K�ADPhPQ_ysWA�P PhADM-N�? �#cWH�aGHhc�e�e�A�H��
[�ADMONx_�sWADPTf\A�PJPUNh�#_�M vO� � NQ�GA sWHh_�eG� PhEGeGe�cWH�NQPS�B]le�c�NQ�GADPhF\Pz¦���PJFIMG[DA NQ�GA c�Nh�GA�HUeGHJc�NQcl[�cWf\P��
A^z/[DfIEGaGF\MGs,NQ�GAL@B_�MGaGc�K ��FIMGs«eGHJc�NQcl[�c�f � cWm/Nx_�F\M¦[�cWKLe�A^NQF NQF\��A8aGA^NQA�[^NQF\cWM¦NQFIKLA�P	EgPhFIMgs`f\A�PJP
KLA�PhPh_�sWADP�?�k/A�AU§#sWEgHhA�PBpN¦S_�Mga+pO> ��cWH agADNQAD[DNhFIcWM«NQF\K�A�[DcWKLe#_�HhF\PhcWMgP c���Nh�GAUeGHhcyNQcl[�cWf\P�?
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DROP_PERCENTAGE vs ERRORS

"aggressive.DAT" using 1:11
"gossip.DAT" using 1:11

"heartbeat.DAT" using 1:11
"ping.DAT" using 1:11

"random.DAT" using 1:11

��FIs�EGHhAUpW�2a �uADN|��cWHJ�«��A�fIF �WADHJ],��A�HJ[�A�MONQ_�sWAT�lPD?���A^NQAD[DNQF\cWM`X�HhHhc�HhP

��FIs�EGHhA�pW��PJ�Gc��¨P8NQ�GALNQc�NQ_�f �&_�fIPJA�M-EGKªm�ADHªc��¨aGA^NQAD[DNQF\cWMGPTK2_�agA�mO] NQ�GA�MGc/agA�P8F\M6NQ�gA
sWHJcWEGe _yPSNh�GA2M-EGK8m�A�HSc�� Mgc/aGADPTF\M6Nh�GA�s�HhcWEGe6FIMG[DHhA�_�PhADP�? � �GA�_y[�[�EgHQ_�[^]6c � A._�[x�<c���NQ�gA
eGHJc�NQcl[�cWf\PªaGA^NQADHhFIc�HQ_yNhA�Pª�¨F NQ� NQ�gA�MGADN|��cWHJ� e#_�[x�yADNLaGHhc�eie�ADHh[�ADMONx_�sWAy? � �gA,sWHQ_�eg�iPh�Gc��¨P
NQ�G_yNZNQ�gAB�UcWPJPhF\e eGHhc�Nhc/[DcWfgF\P�NQ�gA K�cWP�N _�[D[�EGHh_yNQAy����c�fIfIc���A�a8mO]8Nh�GA¨@B_�MGaGcWK ��FIMGs	egHhc�Nhc/[DcWf ?
� �GA	sWHh_�eG�,_yfIPhcªPh�Gc��¨P�NQ�G_yN�NQ�gA�K�claGF §#[._yNhFIcWMgP F\K�egfIA�KLA�MONhA�a�F\M2NQ�GA~}~sWsWHJA�PJPhF\��A�eGHJc�NQcl[�cWf
aGc MGc�N«F\K�egHhc��WA+Nh�GA _�[�[DEGHQ_y[D]:c��SNQ�gA @u_�MgaGcWK ��F\MGs eGHhc�Nhc/[DcWf ? ��F\sWEGHhA pW� aGFIPJeGHhc���A�P
�B]le�c�NQ�gA�PhF\P v PJFIMG[DA«m�c�Nh�iNQ�GA,}usWsWHhADPhPJF\�WA�_�MGa @B_�MGaGc�K ��FIMGs eGHJc�NQcl[�c�fIP8f\cWPhA«_�[D[�EGHh_�[D]
_�PªNh�GA,MGA^N|�dcWHJ� HhADfIFI_�mGFIf\F\N|]+aGA�[DHhA._yPhA�PD? � �GA,sWHh_�eG�iPJEGeGe�cWHJNhP �B]le�cyNQ�GADPhFIP � FIM NQ�G_yN8NQ�gA
_�[D[�EGHh_�[D] c���NQ�gA }~sWsWHJA�PJPhF\��AuegHhc�Nhc/[DcWfGaGA^NQA�HJFIcWHh_yNQADPZ�¨F\Nh� Nh�GA¨MGADN|��cWHJ� HhA�f\F _�mgFIfIF N|]S_�f\Nh�GcWEGs��
F\Nu��_yP	MGc�N	eGHJA�aGF\[DNhA�a¦NQ�#_)N�NQ�GA _y[�[�EgHQ_�[^] c�� NQ�gA8}~sWs�HhA�PJPhF �WA eGHhcyNQcl[�cWf'�dc�EGfIa¦aGA^NQADHhFIc�HQ_yNhA
PhcLC-EGFI[x�-f ]W?
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DROP_PERCENTAGE vs AVG_TIME

"aggressive.DAT" using 1:4
"gossip.DAT" using 1:4

"heartbeat.DAT" using 1:4
"ping.DAT" using 1:4

"random.DAT" using 1:4

��FIs�EGHhA	p,¦Sa �uA^N|�dcWHJ�«��A�f\F\�WADHJ]«��A�HJ[�A�MONQ_�sWAU�/PD? }u�WADHQ_�s�Aª��A^NQA�[^NQF\cWM � FIKLA

��FIs�EGHhA+pN¦¦Ph�Gc��¨P�Nh�GA¦_.�WADHQ_�sWA NhFIKLA+MGADA�aGADa m-] _ MGclaGA FIM1NQ�GA s�HhcWEGe Nhc aGA^NQA�[^N`_
MGclaGA �&_yFIfIEgHhAU_�PBNQ�GATMlEgK8m�ADH~c��ZMGc/agA�P~F\M�Nh�GAªsWHJcWEGe�sWHhc��¨P�? � �GFIPBsWHh_�eG� PJ�Gc��¨P~NQ�GAT�GFIs��
_.�WADHQ_�sWA agADNQAD[DNhFIcWM¦NQF\K�A ��cWH~Nh�GA @u_yMGaGcWK ��FIMGs,eGHJc/[DA�aGEgHhA����¨�GF\[x� PhEGeGe�cWH�NQPU�B]le�c�NQ�gA�PhF\P
>/? � �GA~sWHQ_�eg�«_�fIPJc8Ph�Gc��¨P�Nh�#_yN¨_�P�NQ�GA�MgADN|��cWHh��HhA�f\F _�mgFIfIF N|] aGAD[�HhA�_�PhADP��GNh�GA�eGHJc�NQcl[�cWf\PdP�Nx_�H�N
NQc�aGADNhA�[^N�MGclaGA�PBm�A ��cWHJATNQ�gAD]`_�[^NQE#_�f\f\] �&_yFIf ? � �GFIPBA^z/eGfI_�FIMgPBNh�GATM-EGKªm�ADHuc��ZA�HhHJcWHhPBPhADA�M¦F\M
§#sWEgHhA�pW�g? � �gFIP�sWHQ_�eg�ªPh�gc��¨P�NQ�#_)N�Nhc�_.�WcWF\aªeGHJA�K�_yNQEgHhA�_�MGa �&_yfIPhA aGA^NQA�[^NQF\cWMGP'NQ�GA�eGHhc�Nhc/[DcWfIP
��cWEGfIa2MGA�ADa«Nhc8m�A~ag]lM#_�KLFI[uPhc8Nh�GAD]�[._�M,HJA�[DcWMg§#sWEgHhA~Nh�GA�KLPhADf\�WADP FIM�HhA�PJe�c�MGPhA�Nhc8MGADN|��cWHJ�
[�c�MGaGF\NhFIcWMgP�� c�NQ�gA�HJ�¨F\PhA«NQ�GA^] ��cWEGfIa MGADA�a1Nhc m�A«HhAD[�cWM/§#sWEGHJA�a mO] _�M EGege�ADH2_�egeGfIF\[._yNhFIcWM
f _.]�A�H�?
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DROP_PERCENTAGE vs MAX_TIME

"aggressive.DAT" using 1:3
"gossip.DAT" using 1:3

"heartbeat.DAT" using 1:3
"ping.DAT" using 1:3

"random.DAT" using 1:3

��FIsWEgHhAUpO>2a �BADN|��cWHh�«��ADfIF �WA�H�],��A�Hh[DA�MONx_ysWAT�lP�?�r+_�zgF\K8EGK ��ADNQAD[DNhFIcWM � FIKLA

��FIs�EGHhABpO>	FIP PhF\K�F\f _�H�NQcU§#sWEGHJA~p,¦B�¨F NQ� NQ�GABK2_�zgF\K8EGK aGADNhA�[DNhFIcWMLNQF\K�A eGf\c�NhNhA�aLFIMGP�NQA�_�a
c���Nh�GA _.��A�HQ_ysWA+aGA^NQAD[DNQF\cWM1NhFIKLA�? � �gFIP2s�HQ_�eG�1eGHhc���A�P,�¨]/e�c�Nh�GA�PJFIP,>l��Ph�Gc��¨F\MGs �Gc�� NQ�gA
HQ_yMGaGcWKLMGA�PJPuc �ZNQ�GASeGF\MGs�egHhcl[�A�agEGHhAT[._�EGPJA�Pu�GFIsW�`aGA^NQA�[^NQF\cWM�NhFIKLA�P���cWH¨NQ�GAT@u_yMGaGcWKR��FIMgs
eGHJc�NQcl[�cWf%? �|MTNQADHhKLP�c �#K2_�zgF\K8EGK aGADNhA�[DNhFIcWMSNQF\K�ADP'Nh�GAds�HQ_�eG�SaGF\PheGHJc���A�P��¨]le�c�Nh�GA�PJFIP�pg�W_yMGa
FIMgPJNQA�_�a PJ�Gc��¨P�NQ�#_yNuNQ�GAªK2_)z/F\K8EGK aGA^NQA�[^NQF\cWM NQF\K�ASc���NQ�gA8}~sWs�HhA�PJPhF �WA8eGHJc�NQcl[�c�f�HJA�K�_�FIMGP
HhADf _yNhF\��A�f\]�[�c�MGPJNQ_�MON�_�P Nh�GAUMGADN|��cWHh�,HJA�f\F _�mGF\fIF N|] aGA�[DHhA._yPhA�PD?
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DROP_PERCENTAGE vs BYTES_PER_MSG

"aggressive.DAT" using 1:10
"gossip.DAT" using 1:10

"heartbeat.DAT" using 1:10
"ping.DAT" using 1:10

"random.DAT" using 1:10

��FIs�EGHhAUpWp2a �uADN|��cWHJ�«��A�fIF �WADHJ],��A�HJ[�A�MONQ_�sWAT�lPD?�¥ ]lNhA�P~k/A�MON~��ADH~r`A�PhPh_�sWA

��FIs�EGHhA«pWp¦F\P FIMG[DfIEGaGADaiNQc eGHhc���A+�¨]/e�c�Nh�GA�PJFIP2�/? ��N Ph�Gc��¨PLNQ�GA«PhF\��A,F\M mO]-NQADP�c �~NQ�gA
KLA�PhPh_�sWADPBPJA�MONBmO]2NQ�gA	eGHhc�Nhc/[DcWfIP�_�P�NQ�GA	MgADN|��cWHh�,HJA�fIFI_�mGF\fIF\N|]8aGA�[DHhA._yPhA�PD?�}uP¨A^z/e�AD[DNhA�a«NQ�GF\P
�y_�fIEgA~HhADK2_yFIMGP [�cWMgPJNx_yM-N ��cWHdA�_�[x�,c���NQ�gA�eGHhcyNQcl[�cWf\P��lPhFIMg[�A~Nh�GA~sWHJcWEGe�PJFI�DA�aGFIa2MGc�N�[x�G_�MGsWAy?
� �GA sWHh_�eG�¦Ph�gc��¨PS�Gc�� NQ�GA PJFI��A c ��Nh�GA K�ADPhPh_�sWA�PUPJA�MONSm-]�NQ�GA��	cWPhPJFIe¦eGHJc�NQcl[�c�f�FIP~K8EG[x�
f _yHhsWADHdNQ�#_yM`Nh�GAUPhFI�DAUc���Nh�GAUK�ADPhPh_�sWA�P¨PJA�MON~mO],Nh�GAUc�NQ�GADH ��cWEGH¨eGHJc�NQcl[�cWf\P�?

�O�



� 
�� � ��� � � � � t � � qPs � se�=t � t � t � �
� �GAicWHJFIsWF\M#_�f	eGHJcWe�cWPhADa _yaGaGF\NhFIcWMgP ��cWH¦bd�#_�MGaGHh_g� �	EGegNQ_g�T_�MGa �	cWfIaGPJ��KLFIagN�
wP`eGHJc�NQcl[�cWf
��cWEGfIaªeGHhc��lFIaGA�[._�eG_�mGFIf\F\NhFIA�P Nhc�aGA^NQA�[^N���A._��TMGclaGA�P�_�MGa8K�_���A�eGHhcyNQcl[�cWfl_�a��JEgPJNQKLA�MONhPZm#_�PJA�a
cWM¦NQ�gcWPhA Hh_yNQF\MGsWP�? � �GFIP��d_�P�Nh�GA HhA._yPhcWM m�A��GF\MGa¦NQ�GA8NhA�PJNUADMO�/F\HhcWMgK�ADM-N�
wPU[�_�e#_�mGF\fIF NQFIADPBNhc
Phe�A�[DF �£] NQ�GA2aGAD�lFI[DA�[x�#_�Hh_�[DNhA�HJFIPJNhFI[DP ��cWH8_ Mgc/aGAy?¦}~f NQ�GcWEgsW�6Nh�GA�PJA«_�aGaGF NQFIc�MGPT��A�HJA«_�m#_�M/�
aGcWMgA�a �d_¦NhA�P�N��d_�P PJNhFIfIfd[�cWMGagEG[DNhA�a1Nhc PhA�A`�Gc��R_¦eGHJc�NQcl[�cWfde�ADH ��cWHJK�P8�¨�GADM MGclaGADP�HJEGM
cWM aGAD�lF\[�A�PU�¨F\Nh� EGMGA�C-E#_yf�e�A�H ��cWHhK�_�MG[DA [._�e#_ymGFIf\F\NQF\A�PD?8}~PUFIM¦Nh�GA�egHhAD�lF\cWEGP	N|�dc`NQADPJNQPUNQ�gA
eGHJc�NQcl[�cWf�e#_�Hh_�KLADNQADHhP~��A�HJA �GA�f\a [�cWMgPJNx_yM-N	�¨F NQ� Nh�GAª�y_�fIEgA�P ��cWEgMGa¦FIM+Nh�GAª§#HJPJN	NhA�PJN�? � �GA
e�A�Hh[DA�MONx_ysWAuc �4e#_y[x��ADNhPdaGADfIF �WA�HJA�aLmO] NQ�GA¨MGA^N|�dcWHJ�8��_yP��GADfIa [�c�MGPJNQ_�MON�_yN�¦.�W� ��? � �GABM-EGK �
m�A�H~c � MGc/agA�P�F\M�NQ�gA8sWHhc�EGe+�d_�P��GADfIa [DcWMGPJNQ_�MONU_yN ¦��W�g?~�#cWHuA�_�[x�¦HhEgM �'���LMGc/agA�P~��A�HJA8c��
NQ�gA aGA �&_�Egf\N~N|]le�A��'_�Mga NQ�GA c�Nh�GA�H	������A�HhA cWMgA8c�� NQ�GAªaGAD�lFI[DA8N|]le�ADPSagAD§#MGADa m�ADfIc��U? � �GA
a#_yNQ_	EGPhADa�NQcUsWADMGA�Hh_yNQA Nh�GA¨sWHQ_�eg�GP FIM8NQ�gFIP PhAD[DNQF\cWM FIP�eGHJA�PJA�MONQADa�FIML_�eGe�A�MgaGF z �8? � �GABMGc/agA
aGA^�/F\[�ADPT��A�HhAL�y_�HhF\A�a ��HhcWK [DcWKLeGfIA^NQA�f ]¦HhADfIFI_�mGfIATNQc+e�clcWH�? � �GA2agAD�lFI[DALN|]le�A2aGAD[�f _yHQ_yNhFIcWMGP
EGPJA�a _yHhA	sWF �WA�M`m�A�fIc��U?

[�� �<X)@PL"!S�2# � 376
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @�
 � �
�$Z 
$GSX ��� � ��� L$X��<Y�� [����<X � ���)@ �
�$Z 
$GSX ��� � ��� L$X��<Y�� [����<X �2Y�
)@ �
B�� ��� ���5X$X � �$Z 
5B$Y$B �	���'[�� @ � � �
���5X<X � [����<X � ���)@ �
���5X<X � [����<X �2Y�
)@ �
�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@�
 � �
X��5L [����$X

[�� �<X)@ �23$� �/X�
5[<X��5L �PL"!S�"# � 376
B�� ��� ���5X$X � �$Z 
5B$Y$B �	���'[�� @ � � ��

���5X<X � [����<X � ���)@ 
 �
���5X<X � [����<X �2Y�
)@ 
��
X��5L [����$X

[�� �<X)@ 
56<�2#��23$� �)X�
5[<X��5L � �23$� �
B�� ��� ���5X$X � �$Z 
5B$Y$B �	���'[�� @ � � 

���5X<X � [����<X � ���)@ 
 �
���5X<X � [����<X �2Y�
)@ � �
X��5L [����$X

[�� �<X)@ ���<4$4
�PX�
$[$X��5L �CL�!S�2# � 3 6
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @ � ��� 

�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@ � ��� 

X��5L [����$X

�WV



[�� �<X)@ 
56<�2#����<4$4 �)X 
5[$X��5L�� �Q�<4$4 �
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @ � ���
�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@ � ���
X��5L [����$X

[�� �<X)@ �23$� � ���<4$4 �)X 
5[$X��5L�� �"3$� �
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @ � ��� 

�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@ � ��� 

X��5L [����$X

[�� �<X)@ 
56<�2#��23$� ��
$6<�2#����24$4 �AX 
5[$X��5L��ML�!S�2# � 3 6
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @ � ���
B�� ��� ���5X$X � �$Z 
5B$Y$B �	���'[�� @ � � 

���5X<X � [����<X � ���)@ 
 �
���5X<X � [����<X �2Y�
)@ � �
�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@ � ���
X��5L [����$X

[�� �<X)@ �Q�$� �CX�
5[<X��5L �PL"!S�"# � 376
�<Y<G 	$X$[ �$Z 
$GSX ���+X<L �$Z 
SB$Y<B �	� �'[�� @ � ���
B�� ��� ���5X$X � �$Z 
5B$Y$B �	���'[�� @ � � �
���5X<X � [����<X � ���)@ � �
���5X<X � [����<X �2Y�
)@ 
 ���
�<Y<G 	$X$[ �+X��$[ �$Z 
SB$Y$B ��� �'[��9@ � � �
X��5L [����$X

X _�[x�+agAD�lFI[DASF\P K2_yeGe�ADa,NQcL_�M`FIMONQADsWA�H F\M«Nh�GAUsWHQ_yeG�GP NQ�#_)N���cWfIf\c�� a
� � ��A �&_�Egf\N
¦ � ��cWPhP�]
> � k/fIc��
p � k/fIc�� ��cWPJPJ]
v � �~NhHQ_ ��cWPJPJ]
� � �~NhHQ_Ok/f\c��
� � �~NhHQ_Ok/f\c�� �~NQHh_ ��cWPhP�]
� � �<c�HhPJN

�Wo



 0

 100000

 200000

 300000

 400000

 500000

 600000

 700000

 800000

 900000

 0  1  2  3  4  5  6  7

M
E

S
S

A
G

E
S

DEVICE_TYPE

DEVICE_TYPE vs MESSAGES

"AGGR.DAT" using 1:8
"GOSSIP.DAT" using 1:8

"HB.DAT" using 1:8
"PING.DAT" using 1:8

"RANDOM.DAT" using 1:8

��F\sWEGHhA�p�v�a ��AD�lF\[�A � ]le�A�P¨�lP�?dr�A�PJPQ_�sWADP�klA�MON

��FIs�EGHhALp�v`Ph�Gc��¨PSNQ�GA NQc�NQ_�f�M-EGK8m�A�HSc���KLA�PJPQ_�s�A�PSPhA�MON ��cWHUA._�[x�6c��dNh�GA�agAD�lFI[DA�N|]le�ADP
NQADPJNhA�a ? � �GF\P2sWHh_�eG� PJ�Gc��¨P�Nh�#_yNLNQ�GA �UcWPJPhF\e1eGHJc�NQcl[�c�f 
�P�e�A�H ��cWHhK�_�MG[DA`F\M1NhA�HhKLPLc���NQ�gA
M-EGK8m�A�H c���K�ADPhPh_�sWA�P PhADMONdF\P�MGc�N�_ ��A�[DNhA�aLmO] NQ�GA¨aGA^�/F\[�A N|]le�ADP�c �4NQ�gABMgc/aGADP FIM NQ�GA¨sWHJcWEGe ?
� �GA�sWHQ_�eg� _�f\Phc<PJ�Gc��¨P2NQ�G_yN�Nh�GA+}usWsWHJA�PhPJF\��A _�MGa @u_�MgaGcWK ��FIMGs6eGHhcyNQcl[�cWf\PLPJA�MON,KLcWHhA
KLA�PhPh_�sWADP ��cWH�Nh�GA NQA�P�NQP �¨F\Nh�LNh�GA¨fIA�PJP�HJA�f\F _�mGf\A�aGA^�/F\[�ADP Nh�#_�M ��cWH�NQ�GA¨KLcWHhA¨HhADfIFI_�mGfIAdaGAD�lFI[DA�PD?
� �GF\PuF\PB[�_�EGPJA�a mO],NQ�gATP���_�HJKReGHhcl[�ADaGEGHhATA^z/A�[DEgNQF\MGs2KLcWHJASc �£NQA�M�aGEGAUNQc NQ�GASfIADPhPBHhADfIF _ymGfIA
aGA^�/F\[�ADP��#�¨�GFI[x�`FIP A{z/e�AD[DNQADa ?
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DEVICE_TYPE vs ERRORS

"AGGR.DAT" using 1:11
"GOSSIP.DAT" using 1:11

"HB.DAT" using 1:11
"PING.DAT" using 1:11

"RANDOM.DAT" using 1:11

��F\sWEGHJA	pO�2a ��A^�/F\[�A � ]/e�A�P¨�lP�?���ADNhA�[DNhFIcWM`X�HhHJcWHhP

��FIs�EGHhASpO� Ph�Gc��¨PuNh�GATNhc�Nx_yf �&_�fIPJASM-EGKªm�ADH~c���aGADNhA�[DNhFIcWMgP ��cWH¨A._y[x� c���Nh�GAªagAD�lFI[DATN|]le�ADP
NQADPJNhA�a ?���N���cWEGf\a¦_�eGe�A._yH ��Hhc�KRNh�GFIPusWHQ_yeG�+NQ�G_yN�NQ�gA8��FIMGs2eGHhc�Nhc/[DcWf�FIPuNh�GA8cWMgf\]«eGHJc�NQcl[�cWf
NQ�G_yN«�#_�P«aGAD[�HhA�_�PhADP�F\M _�[�[DEGHQ_�[^] �¨F\Nh� fIA�PJP«HhA�f\F _�mgfIA+agAD�lFI[DA�P�? � �GF\P,FIP,MGcyN«[�cWKLeGfIA^NQADf\]
[�c�MG[�f\EGPhF �WA�PJFIMG[DA~NQ�GADHhA	_yHhA	_ªM-EGKªm�ADH�c��'EGMG[DcWMONQHJcWfIf\A�a2�y_�HJF _�mGf\A�P FIM2Nh�GAuNhA�P�N¨A�MO�lFIHhc�MGK�ADMON
NQ�G_yNLK2_.]i�#_.��A�[�_�EGPhADa1Nh�GA � EG[DNhE#_yNQF\cWMGPD? � �GA«sWHh_�eG� aGclA�PLPh�Gc��¬Nh�#_yN NQ�GA«c�Nh�GA�H ��cWEgH
eGHJc�NQcl[�cWf\P HhADK2_�F\MGA�a«_y[�[�EgHQ_yNhASF\M,NQ�GA��&_�[DASc ��f\A�PhP¨HJA�fIFI_�mGf\A�aGAD�lF\[�A�PD?
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DEVICE_TYPE vs AVG_TIME

"AGGR.DAT" using 1:4
"GOSSIP.DAT" using 1:4

"HB.DAT" using 1:4
"PING.DAT" using 1:4

"RANDOM.DAT" using 1:4

��FIsWEGHJAUp �"a ��A^�/F\[�A�� ]le�ADPu�lP�? }u��A�Hh_�sWAT��ADNQAD[DNhFIcWM � FIKLA

��FIs�EGHhA~p �8Ph�Gc��¨P NQ�gA	_.�WA�Hh_�sWA	NQF\K�ABMGADA�aGADa�mO],_8Mgc/aGAuNQc aGA^NQA�[^NB_ �&_�FIf\EGHhA ��cWHdA�_�[x�«c��
NQ�gA�aGAD�lF\[�AdN|]le�A�PZNQADPJNhA�a ?Z}uPZPhADA�M FIMTNQ�GA�egHhAD�lF\cWEGP�N|��c�NQADPJNQPZNh�GA @B_�MGaGc�K ��F\MGs�eGHJc/[DA�aGEGHJA
�#_�PS�GF\sW�<_.��A�HQ_ysWA2aGA^NQAD[DNQF\cWM6NhFIKLA�P	[DcWK�eG_�HhADa6NQc«NQ�gA2c�Nh�GA�HUeGHJc�NQcl[�cWf\P��'NQ�-EGPTPhEGeGe�cWH�NQFIMgs
�B]le�c�NQ�gA�PhF\P >/? � �GAucyNQ�GADH ��cWEgH�eGHJc�NQcl[�c�fIP K2_yFIMONx_�F\M _THJA�f _)NQF\��A�f ]8PJNQ_�mGf\A~_.�WADHQ_�s�A~aGA^NQA�[^NQF\cWM
NQF\K�A ��cWH¨_�fIf4c���Nh�GAUaGAD�lF\[�A	N|]le�ADP�?
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DEVICE_TYPE vs MAX_TIME

"AGGR.DAT" using 1:3
"GOSSIP.DAT" using 1:3

"HB.DAT" using 1:3
"PING.DAT" using 1:3

"RANDOM.DAT" using 1:3

��F\sWEGHhA�pO�2a ��AD�lF\[�A � ]le�A�P¨�lP�?dr+_)z/FIK8EgK¬��ADNhA�[^NQFIc�M � F\K�A

��FIs�EGHhA,pW��FIP _yMGc�NQ�gA�H8sWHh_�eG� Ph�gc��¨F\MGs NQ�gA,�GFIsW�<K2_)z/F\K8EGK�aGADNhA�[^NQFIc�M NQFIKLA�P ��cWHªNQ�gA
@B_�MGaGcWK ��FIMGs egHhc�Nhc/[DcWf4[�_�EGPhADa�mO]2F\NQPdeGFIMGs PJA�f\A�[DNhFIcWM,egHhcl[�A�agEGHhAy? � �gASs�HQ_�eG�«_yfIPhcªPh�Gc��¨P
NQ�G_yN NQ�GA	cyNQ�GADH ��cWEGH�eGHJc�NQcl[�c�fIP _�HJA	MGc�N¨F\K�e#_y[DNQADa,mO]2NQ�gASagAD�lFI[DA�N|]/e�A�PBFIM�NhA�HJK�P�c ��K�_)z/F �
K8EGKRaGA^NQAD[DNQF\cWM�NhFIKLA�PD? � �gAª}~s�sWHhADPhPhF �WA8egHhc�Nhc/[DcWf'Ph�Gc���A�a¦NQ�GATPQ_�KLASe#_yNhNhA�Huc���aGA^NQA�[^NQF\cWM
NQF\K�ADP�� �JEGPJNªcWMi_`fIc��dADHTPJ[._�f\A��ZegHhc��lFIMGs`NQ�#_yNSNQ�gA2KLc/aGF §#[._)NQFIc�M agFIa FIM �&_y[DNTaGA�[DHhA._yPhA�NQ�gA
@B_�MGaGcWK¬� F\MGs eGHJc�NQcl[�cWf 
wP �gFIsW�«K�_)z/FIK8EGK�aGA^NQA�[^NQF\cWM`NhFIKLA�?
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} �£NhA�HBA^zg_�KLFIMGF\MGs NQ�GATeGHhcyNQcl[�cWf\PBF\M�agADNx_yFIf'_�MGa`�lFIAD�¨F\MGs�Nh�GAUNQA�P�N�HJA�PhEgf\NQPBF\N¨��cWEGf\a _�eGe�A._yH
NQ�G_yN�NQ�gA �Uc�PhPhF\e¦eGHhcyNQcl[�cWf�FIP~Nh�GA8m�A�P�NUc���A�Hh_�fIf�eGHhc�Nhc/[DcWf ?~}~P	eGHJA�aGF\[DNQADa¦FIM¦�¨]le�c�Nh�GA�PJFIPS�/�
NQ�gA,cWMGf\] cWmO�lFIc�EGP8�dA�_��-MGA�PJP�c �BNh�GA«�	cWPhPJFIeieGHJc�NQcl[�c�fdFIPSNQ�GA,M-EGKªm�ADH c��Bm-]-NhA�P EGPJA�a e�ADH
sWcWPJPhF\e K�ADPhPh_�sWA�?S�#cWHBsWHhc�EGe¦PhF\��A�Pu�¨�GA�HJA K�ADPhPQ_ysWA ��HQ_ysWK�ADMONx_yNhFIcWM�FIP~Mgc�NU_2eGHJcWmGf\A�K`��NQ�gA
PhF\��A`c��~Nh�GA`sWcWPhPJFIe K�ADPhPh_�sWA�P�Ph�Gc�EGfIa MGc�N��#_.�WA�_�MO] MGA�sO_)NQF\��A«A ��A�[DNhP2cWM NQ�GA`eGHJc�NQcl[�cWf 
wP
e�A�H ��c�HhK�_�MG[�Ay?

�|M �&_�F\Hhf ]¦HhADfIF _ymGfIA MGA^N|�dcWHJ�<PJADNhNhFIMGs�PTNQ�gA2}~s�sWHhADPhPhF �WA�egHhc�Nhc/[DcWf�agc/ADPªFIM �&_�[DNªFIKLeGHhc���A�NQ�gA
�GF\sW� _.�WA�Hh_�sWAu_�MGa K�_)z/FIK8EGK aGA^NQA�[^NQF\cWM NQFIKLA�P�c���Nh�GA¨@B_�MGaGcWK � F\MGs	eGHJc�NQcl[�cWf%? � �gABKLclaGF �
§#[�_yNQF\cWMGP FIKLeGfIADK�ADM-NhA�aLFIMLNQ�GAu}~sWsWHJA�PJPhF\��A~eGHJc�NQcl[�c�f�agFIa2Mgc�NdF\K�egHhc��WA¨NQ�GA~_�[�[DEGHQ_y[D]�c�� NQ�gA
@B_�MGaGcWK ��FIMGs,egHhc�Nhc/[DcWf ? �|M �&_�[^N	NQ�GA^]¦_�[^NQE#_�f\f\]`K�_�aGAªNh�GA eGHhcyNQcl[�cWf�fIA�PJP	_�[D[�EGHh_yNQAy? ��N	F\P
MGc�NB[DfIA._yHu_)N NQ�GF\P¨NhFIKLA��¨�#_yN¨NQ�gATHJc/c�N¨[�_�EGPJATF\P ��c�H�NQ�GASaGA�[DHhA�_�PhATFIM`_�[�[DEGHQ_y[D]W? � �GASmGEGHhP�N
eGHJc/[DA�aGEGHJA~[DcWEGfIa�m�ABcWMGAue#_�H�Ndc��4NQ�GABFIMG[DHhA�_�PhAuFIMLA�HhHJcWHhP�PhF\MG[�ABF\N�PheGHJA._�agP�_ �&_yfIPhABaGA^NQA�[^NQF\cWM
NQc«_yfIf�MGc/agA�P	FIM�NQ�GA sWHJcWEGe ?StBMG[�cWMONhHhcWf\fIA�a���_yHhF _ymGfIADP~FIM Nh�GAªNhA�PJNUADMO�/F\HhcWMgK�ADM-NUK�_.]+�G_���A
_�f\Phcª[�_�EGPJA�a�PJcWK�Auc�� Nh�GAuegHhcWmGf\A�KLP�? ��NdFIP�_�fIPJcTe�cWPJPhFImgfIA¨NQ�#_yN NQ�gA~PhA^N�c�� e#_�HQ_yK�A^NQA�HJP ��cWEgMGa
FIM,Nh�GA	§#HhP�NBNhA�P�NB��A�HJATMgc�N¨cWegNhFIK�_�f ?

} �£NhA�H~��cWHJ�lF\MGs,cWM Nh�GFIP~Nh�GA�PJFIP	F N��#_�P~m�AD[�cWKLA _�eGeG_�HhADM-N	Nh�#_yN	�-MGc��¨f\A�aGsWA PJ�#_�HJFIMGs,_yK�cWMgs
NQ�gA�MGclaGADPTF\M Nh�GA�s�HhcWEGe FIP	Nh�GA��yAD] NQc�_ �&_yPJNT_�MGa<_�[�[DEGHQ_yNhA �&_yFIfIEgHhA aGA^NQA�[^NQF\cWM6egHhc�Nhc/[DcWf ?
� �GF\PBF\aGA._ FIP¨_)NBNh�GAS�GA._�H�NBc���Nh�GAT�UcWPJPhF\e�eGHJc�NQcl[�c�f �#_�Mga+_�PB_ HhADPhEGf NuF N¨FIP NQ�gASm�A�P�N�_yK�cWMgs
NQ�gA eGHhc�Nhc/[DcWfIP~A^zg_�KLFIMGADa¦FIM NQ�gFIP	FIMO��A�PJNhFIsO_)NQFIc�M ? � �GA mGEGHhP�NSeGHhcl[�ADaGEGHhA F\PU_�M _yNJNQA�KLegN�Nhc
_�aGa��-MGc��¨fIA�agsWAuPJ�#_�HJFIMGsSNQcUNQ�GAu@u_yMGaGcWK ��FIMgsTeGHJc�NQcl[�c�f �OmGEgN�F\N F\P � _���A�a2FIM NQ�#_yN�F\N ��c�Hh[�ADP
_,aGADNhA�[^NQFIc�M c�M-Nhc«c�NQ�GADH	MGclaGA�P	F\M Nh�GA sWHJcWEGe �'_�Mga F\M¦PhcWKLA [._yPhA�P	Nh�GA aGADNhA�[DNhFIcWM K�_.] m�A
FIMg[�cWHJHhA�[^N.? �|M _�HhADfIFI_�mGfIASMGA^N|�dcWHJ�+�¨F\Nh� PhK�_�f\f�sWHJcWEGeGP��¨�gA�HhA8Nh�GA8M-EGK8m�A�H	c � K�ADPhPQ_ysWA�P	F\P
MGc�N	_2eGHhc�mGfIADK���NQ�GA �BA._�H�NQm�A._yN	_�MGa ��FIMGs,egHhc�Nhc/[DcWfIPBe�ADH ��cWHJKn_yP~�dADfIf�_�P�NQ�GAªK�cWHJAª[DcWK �
eGf\A^z eGHJc�NQcl[�c�fIP�? � ��Nh�GAu_�eGeGf\FI[._)NQFIc�M8HhADf\]lFIMGsUcWM Nh�GA��&_�FIf\EGHhA�agADNQAD[DNhcWH�F\P�MGc�N A^z/e�A�[^NQFIMgsTfI_�HhsWA
sWHJcWEGe`PhFI�DA�PD�GNQ�GADM�NQ�gAT�BA._�H�NQm�A._yNu_�Mga+��FIMgsLegHhc�Nhc/[DcWfIP K�_.]�m�AT_ sWclc/a«[x�Gc�FI[�AUPJFIMG[DAUNh�GAD]
��cWEGfIaim�A�A�_�PJ]6NQc K�_�FIMONQ_�FIM ? � �WA�Hh_�fIf NQ�gA,}~sWsWHJA�PJPhF\��A,eGHhcyNQcl[�cWf FIPª_ PJNx_yHJN F\M<NQ�GA2HhFIs��-N
aGF\HhA�[^NQF\cWM ��cWH FIKLeGHhc��lFIMgsªNQ�GAS@B_�MGaGc�K ��FIMGs eGHJc�NQcl[�cWf%�gmGE/NuF N¨HhADClEgFIHhADP¨K�cWHJA��dc�Hh�,m�A ��cWHJA
F\N¨[�_�M«m�AUPh_�FIa,NQ�G_yNBF\N F\P¨_�M�F\K�egHhc��WADK�ADM-N¨F\M`_�fIf4_�HhA�_�P¨c�� �&_yFIfIEgHhA�aGA^NQAD[DNQc�HBe�A�H ��cWHhK�_�MG[DA�?
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� �GAB�dcWHJ� aGcWMGABFIMLNQ�GF\P Nh�GA�PJFIP�FIP �&_�H ��HhcWK�[DcWK�egfIADNhA��-fIA�_.�/F\MGsSK2_�MO]L_�HJA._�P cWe�A�M ��cWH ��E/NQEGHJA
��cWHh��? � MGA~K�_��JcWH�_�HhA�_ ��cWH ��EgNQEgHhAu��cWHJ��F\P Nhc8aGA�PJFIsWM�_ª[�cWKLeGf\ADNQADf\] PJFIK8Egf _yNhA�a ��Hh_�KLAD��cWHh�
NQc�NhA�P�NZNQ�GA egHhc�Nhc/[DcWfIP�FIM ?�}~MGc�Nh�GA�HZ_�HhA�_ ��cWH ��EgNhEGHhA���cWHJ�ªFIP�NQc	F\K�eGf\A�KLA�MON�NQ�GA eGHJc�NQcl[�c�fIP�PJc
NQ�G_yN�Nh�GAD]U[�_�Mªa/]/MG_�K�F\[._�f\f\]~HhA�[DcWMg§#s�EGHhA NQ�GADK�PJA�f\��A�P�FIMSHhA�PJe�c�MGPhA NQcBA�MO�lFIHhc�MGK�ADMON�[x�#_yMGsWA�PD?

� �GADHhA ��A�HhA PJAD�WADHQ_�f~EGMG[�c�M-NhHhcWf\fIADa ��_yHhF _ymGfIADP�F\M NQ�GA+NhA�P�N ��HQ_�KLAD��cWHh� EGPJA�a FIM Nh�GFIP�NQ�GA{�
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/!5�1 5�8!3�. 3�3�8 2�2�.�5�101�. <�308�.0/!3�. 6>9;7�5�7 1 <�1�1 /!1�1
/>2�5 2�8!7�5 3�303 2�1�.�1�3?2=8 <42=8�.08!3�7 6>9;7�. 1 30/!1 /!1�1
/!1�3 2�/�8!5 3�7�/ 2�.08!3�<�8�/ 7�.0/42�5�.�6 6>9;7�.�. 1 60/!1 /!1�1
.42�5 2=.�6�5 7�601 3�.08!.060/ /!<�305�<�<�3 6>9;7�.42 1 2�1�1�1 .�1�1
8>2�. 5�8!3�. 7�605 3�3�.�1030/ 642�2=7�1�508 6>9;7�5�7 1 70/!1 8!1�1
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/!142 2=7�6�5 7�303 2�2�1�<�.07�6 <�6�<0.�1�.0/ 6>9;7�5�7 1 <0/!1 /!1�1
/!.�1 2�/�/!1 7�307 <�<0/�80/�8 /!.�<�8!.�5�7 6>9;7�.42 1 2�10/!1 /!1�1
.�<�5 2�/!1�1 2�1�5�8 3�542=8�50/ /!6�70508�8!1 6>9;7�. 1 2�2�1�1 6�1�1
/>2�5 501�50/ 2�10808 2�1�6�1�101�3 <�.080/!6�6�6 6>9;7�. 1 3�1�1 /!1�1
.�1�< 2=642�7 2�1�707 <�3�5�.�/!1 /�8!5?2=/!<�1 6>9;7�. 1 2�2�1�1 .�1�1
608!7 505�<0/ 2�2�<01 2�142�50/�742 <�142�8!142�< 6>9;7�5�< 1 30/!1 6�1�1
<�1�3 501�708 2�5�1?2 7�7�1�6?2�1 6�3�6?2=8!542 6>9;7�5�6 1 3�1�1 <�1�1
3�1�3 50.�6�5 2�5�.�/ 3�7�6�60.42 6�542=.08�8!5 6>9;7�. 1 2�1�1�1 3�1�1
3�108 2=608!. 2�50/�< 2�1�.�7�30542 <�5�1�8�/!6�< 6>9;7�5�7 1 3�1�1 3�1�1
3�7�. 50108>2 2�5�6�/ 3�50/!<0.�< /!<�50508!5�1 6>9;7�. 1 2�2�1�1 <�1�1
6�<�1 2=3�642 2�5�7�/ 7�7�7�30.42 6�7�5�8!7�6�< 6>9;7�5�6 1 30/!1 <�1�1
<�5�7 50142�2 2�.�507 308!3�10708 /!3�<0<�.�<0/ 6>9;7�. 1 2�10/!1 <�1�1
7�7�. 2=7�<08 2�.08�. 3�30/!505�. 642�.�/>2�.�1 6>9;7�.42 1 2�1�1�1 2=1�1�1
3�7�1 2=<�3�7 2�.�<06 2�142�<�707�6 <�10/�.�7�7�7 6>9;7�5�7 1 7�1�1 7�1�1
3�1�1 2=308!5 2�.�30< 3�.�.�.�/!6 /!<�<�8!742�6 6>9;7�. 1 2�10/!1 3�1�1
708!7 50.�<�3 2�.�703 <�7�1�103�3 /�8!<�8!70/>2 6>9;7�. 1 2�2�1�1 7�1�1
<0/!3 2=7�<�1 2=8�8�5 3�<0/�8�3�3 6�1�60608!<�. 6>9;7�5�7 1 70/!1 <�1�1
3�<08 2=7�1�1 2=8�8�5 <08!5�10.�7 />2=8�5�5�3�. 6>9;7�. 1 2�2�1�1 3�1�1
7�1�7 .01�.�5 2=/>2=3 3�1�642�/!6 /�/!306�.�6�7 6>9;7�. 1 2�10/!1 7�1�1
30/!6 50<08!5 2=/!50< 3�6�.�<?2�3 /!7�3�8!.�542 6>9;7�5�7 1 70/!1 7�1�1

2�10/!3 506�7�6 2=/�80/ <�<�7�70708 /�8!1�8!6�<�7 6>9;7�5�7 1 2�2�1�1 2=1�1�1
7�50/ 50<42�6 2=/!7?2 3�<�6�3�8!7 6�1�<0608�/!. 6>9;7�. 1 2�1�1�1 7�1�1

2�1�<�1 503�.�. 2�6�7�/ 3�5�.�103�7 /!<�10.08!1�7 6>9;7�5�7 1 2�10/!1 2=1�1�1
6�7�< 2=7�60/ 7�706 2�2�<�<�607�1 342=/�7�7�.�7 6>9;7�5�7 2 <�1�1 <�1�1
<�.�7 .010/!1 2�2�5�8 742�1�6�8>2 6�.�10342=/!. 6>9;7�5�< 2 7�1�1 <�1�1
3�3�5 506�<0/ 2�.42�/ 70/!5�.01�5 60/!7�/!.42=/ 6>9;7�5�6 2 30/!1 3�1�1
60/!< 2=6�6�< 2�.�505 3�3�<�1�/!. 642=8�<�642�< 6>9;7�. 5 2�1�1�1 6�1�1
.�1�7 2=<�<�6 342=6 2�2�3�<�3�8!. 3�5�.?2�.�.�7 6>9;7�. 7 <�1�1 .�1�1
/!6�6 2�/>2�5 2�2�503 708!6�301�1 60/!6?2�2�7�. 6>9;7�. 7 70/!1 6�1�1
.�60/ 2=6�1�1 3�.06 2�1�1�3�.�/!5 6�7�30<0/!3�3 6>9;7�. 2�2 3�1�1 .�1�1
<08!7 5?2=8!1 2�2�60. 3�742�506�. 642�<�8>2�<�3 6>9;7�5�< 5�1 7�1�1 6�1�1
642�2 501�7�. 2�1�606 2�2�2=8!5�8!6 <�<42=30/!.�< 6>9;7�5�< .0/ <0/!1 6�1�1

@ .�642�< 605�.�3 <�703 2=8!3�7�7�8!3 2�1�.42=<42�.42 6>9;7�508 8!< /!1�1 8!1�1
@ <�< 2=.�3�5 <0/�. 2=8!108!.0642 7�<�.01�<0/!6 6>9;7�5�7 70/ 6�1�1 /!1�1

@ 50/!. 2=.42�2 /�808 2=8�/!5�<0508 2�1�1�<0542=/!7 6>9;7�.�. 2=5�1 6�1�1 .�1�1
@ 2�1 2=7�3�3 708�7 2=8!<08!<07�5 2�1�542=<�6�6�3 6>9;7�5�3 2=.�. 6�1�1 6�1�1

@ 8�8>2 308�8 5�<0< 2�7�.08!5�8!7 2�.08!1?2�7�.0/ 6>9;7�5�7 505�. 8!1�1 8!1�1
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@ 2�108 2=.42�6 5�<06 2�<08!308�6�6 2�542�2�/!5�.08 6>9;7�5�7 .01�7 8�/!1 8!1�1
@ 5�642 2�8!342 />202 2�60/!5�50508 2�2=8�8�608�/>2 6>9;7�5�3 .?2�5 8!1�1 .�1�1
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842�5 2=1�.�. 6�1�5 2=6�5�3�.�1 2!9 2 ��� 1�3 6�<08:9;.08!3 1 2�101 80/!1 8 8�/!1
842�7 7�3�1 6�<�6 501�1�1�7�3 2!9;.0/ ��� 1�3 6�<08:9;1�<�< 1 2�101 8�1�1 / 8!1�1
8�3�< 7�7�. <�6�3 2=3�508!30/ 2!9;5�. ��� 1�3 6�<42!9;.�708 1 2�101 8�1�1 / 8!1�1
8�.�5 202=/!. <�<08 2�/!<08�/!5 2!9;1�6 ��� 1�3 6�<�.>9 /�8�/ 1 2�101 80/!1 8 8�/!1
2�8!7 /!70/ .�6�. 2=<�608>2�1 2!9 2�3 ��� 1�3 6�<�1>9;.�6 2 2�101 501�1 / 50/!1
2=7�1 3�5�7 8>2�1 5?2�3�1�70/ 2!9 8!6 ��� 1�3 6�<42!9;.�1�3 2 2�101 5�/!1 6 .�1�1
505�1 2=508!3 8>2�. 2=342=/�8!1 2!9;5�5 ��� 1�3 6�<42!9;5�.�5 2 2�101 501�1 / 50/!1
501�. 6�60/ 8>2=/ 2=6�<�30/!. 2!9 2�5 ��� 1�3 6�6�3>9;<�5�6 2 2�5�/ 501�1 / 50/!1
506�3 3�5�5 /!5�. 2�/>2�5�.�1 7�7�8!30/!.42=6 60/!<>9;308>2 2 2=/�1 5�/!1 6 .�1�1
5�7 708!1 /!50/ 70/!<�<0/ 642=60/�/�8!<�/ 608!.>9;<0/!. 2 5�101 .01�1 / .�<0/

8�3�6 202�2=8 <�5�< 2�8!3�6�6�1 7�70308!.�.0/�5 6�<42!9;6�5�5 2 2�101 8�1�1 8 8!1�1
8�30/ 202�<0/ 3�508 2�8!7�508!3 2 ��� 1�3 6�<42!9;708!. 2 2�101 80/!1 8 8�/!1
202�6 8!5�7 50/!3 2=3�3�3�30/ 2!9;5�< ��� 1�3 6�<�5>9;.42�3 5 2�101 501�1 / 2�50/
50.0/ 608�/ 8!5�7 2=6�1�5�5�3 2!9;1�3 ��� 1�3 6�<�.>9;708!3 5 2�101 501�1 8 5�1�1
50<08 <�6�7 /!3�5 2=142�542=/ 60/08!<�3�.�301 608!6>9;7�508 5 5�101 .01�1 / .0/!1
.03�1 7�<�3 6�60/ 2�8!3�6�3�1 7�703�30/�8!503 6�<42!9;342=/ 5 2�101 80/!1 8 8�/!1
202�6 708!. /!1�1 7�.�70/!1 6�10.�3�10/!301 608!5>9;6�3�3 . 5�5�/ .01�1 / 8!1�1
.�/!3 7�108 608!1 7�5�.�.�6 6�10.08>2�2�303 60/!.>9 8!7�6 . 2=/�1 .�/!1 8 50/!1
5?2�6 /!<08 8!1�5 2=30/!642�1 2!9;50/ ��� 1�3 6�<42!9;3�7�< 8 2�101 501�1 / 5�<0/
5030/ <�608 8!708 2�/�/!1�608 2!9;108 ��� 1�3 6�<�.>9;1�<�. 8 2�101 5�/!1 8 .�1�1
2=6�1 /!3�5 .�3�< 2=508!6�3�1 342=708�8�/!.�/ 60/!<>9;5�.�7 / 2=/�1 5�/!1 / .�1�1
/!< /!7�3 .�3�3 2�/!142�1�3 2!9;142 ��� 1�3 6�<�5>9 2�108 / 2�101 501�1 8 .�1�1

.0142 <�5�1 /!5�5 2=6�5�1�<�5 2!9;1�7 ��� 1�3 6�<08:9;.�.�6 / 2�101 .01�1 8 50/!1
8�10/ 308!< 642=8 2�/!6�70/!6 2!9;1�6 ��� 1�3 6�<�.>9 8>2�3 6 2�101 8�1�1 8 50/!1
2=1�. 6�608 .�742 3�5�1�60/ /!501�.�642=/0/ 6�.08:9;1�30/ < 50/�1 .01�1 / .�<0/
2=.�7 />2�7 .�1�5 2=<�108!3�1 2!9 2=8 ��� 1�3 6�6�7>9;50/!< 3 2�5�/ 501�1 / .�1�1
5�1 /!.�3 .�5�1 2=6�6�.�7�1 2!9 2�2 ��� 1�3 6�6�3>9 8�/!< 202 2�5�/ 501�1 / 5�50/

2=742 6�642 .0/!3 2=30/�8!<�1 2!9;50/ ��� 1�3 6�<42!9;3�<42 202 2�101 501�1 / 50/!1
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2=30/ 6�.42 .�60/ 501�6�6�708 2!9;.�3 ��� 1�3 6�6�7>9 /!60/ 202 2�101 501�1 6 50/!1
5010/ /!7�5 .�608 505�308!7�3 2!9 /�8 ��� 1�3 6�<�5>9 /!5�7 2=5 2�101 501�1 6 .�1�1
7�6 6�608 8>2�7 2�8!<0/!6�3 7�7?2�1�7�<08�3 6�<42!9;6�542 2=. 2�101 5�/!1 8 50/!1

506�6 7�5�3 /�8>2 2=3�<�3�.0/ 2!9;5�6 ��� 1�3 6�<�5>9;5�6�. 2=. 2�101 5�/!1 / .�1�1
5?2�3 6�5�< 8>2�6 2�/!142�.�5 2!9;142 ��� 1�3 6�<�5>9 2�142 2�8 2�101 501�1 8 50/!1
503�3 3�142 /�/�8 2=1�.�1�.�1 6�60<0/!1�6�<01 608!<>9;3�<�6 2�8 5�101 .01�1 / .�50/
2=.08 /!60/ 5�<�< 2=3�7�1�1�1 2!9;5�< ��� 1�3 6�<�5>9 8!5 2=6 2�101 501�1 / 2�<0/
2=6�5 />2�7 .�1�7 501�642�342 2!9;.�7 ��� 1�3 6�<08:9;708 2=6 2�101 501�1 / 2=/!1
@ 3�3 <�<�. 8�8>2 3�3�6�50/ /!606�.�6�7�601 6�.�7>9;1�6�. 2=< 5�5�/ .01�1 / .�1�1
2�/!< 6�.�3 .42�7 50.�5�<�6�6 2!9 /!< ��� 1�3 6�<�.>9;508�8 505 2�101 501�1 6 5�1�1
8!6 .�.�7 2�7�. 2=3�70/!<08 2!9;50/ ��� 1�3 6�6�1>9;7�6�7 5�8 2=/�1 501�1 < 2=/!1

@ 5�< 3�1�3 .�<�. 7�342�1�3 608�.�7�.0/!706 60/!6>9;.0/�8 5�/ 2=/�1 5�/!1 8 .�1�1
202=8 /�/!3 .�5�1 2�8!3�60/!1 7�30<�<�142�<�/ 6�608:9 8�8!3 50< 2�5�/ 501�1 / 5�<0/
2=3�3 6�<�5 8!5�6 2�8!60/!1�1 7�30.0/!5�7�<06 6�<42!9;.0/>2 503 2�101 501�1 8 50/!1
@ 2�2 <�1�5 8�8!. 7�.�.42=/ /!707�.�.�<0/0/ 608!5>9;5�<08 503 5�5�/ .01�1 / 50/!1
5�3 3�10/ 8�/!. 2=.08!7�5�1 3�7?2�.�5�6�<�/ 6�6�1>9;6�.08 503 2=/�1 501�1 / .�1�1

2=3�1 6�1�< 8!1�5 2=3�6�3�5�1 2!9;5�6 ��� 1�3 6�<�5>9;1�<�3 507 2�101 501�1 / .�1�1
.�< <�6�< 8!<�6 70/!3�1�1 642=6�<42�6�.01 608!.>9;<0/�8 507 5�101 .01�1 / 5�50/

.0.�5 2=1�.�. /!<�6 7�7�<�<�1 60808!608!5�3�/ 608!6>9 2�5�7 507 5�5�/ .01�1 / .0/!1
642 608!5 .0/!3 2=3�7�5�7�1 2!9;5�< ��� 1�3 6�<�5>9;.�3�6 .05 2�101 501�1 / 5�1�1

@ 5�1 70/!1 /!.�6 2=10/!3�1�6 6�30<�1�1�7�<05 608!7>9;.42�2 .05 5�101 .01�1 / 8!1�1
2�5 8�8!. 5�<�7 2�/!7�70/�8 2!9;1�6 ��� 1�3 6�6�1>9;508�8 .06 2=/�1 501�1 6 2=/!1
.0/ 6�708 8>2�7 202�7�1�6�1 <�<07�7�7�5�101 60/�/:9 2�50/ .03 2=/�1 501�1 / 5�<0/

2=3�6 <�508 8�8!. 742�6�1�1 /!30<�5�<�542=1 608>2!9 2�5�< .03 5�5�/ .01�1 / .�50/
/!6 <�6�3 8!<�< 7�5�.�6�1 /!7050/!742�.�/ 608>2!9;642 .07 5�5�/ .01�1 / 5�1�1

2=<�6 <�.0/ .�7�7 742=8!70/ /!3060/!1�.�<01 608>2!9;1�5�. 842 5�5�/ .01�1 / 5�<0/
5�/�/ 608!7 8�8!6 2=1�.�5�.0/ 6�603�7�<�5�101 608!3>9;1�1�7 842 5�101 .01�1 / 5�1�1
2=708 <�3�3 .�7�< 2�/!5�<�108 2!9;1�. ��� 1�3 6�<�5>9;6�5�7 8�. 2�101 501�1 8 50/!1
@ <�1 <�3�3 .�7�< 342=/�8!1 />2=6�6�7�<08�1 6�.�.>9;6�<08 808 50/�1 .01�1 / .�50/
@ 3�6 7�1�3 642�6 2=1�.�5�7�1 6�607�5�7�.�.01 608!<>9;7�<0/ 80/ 5�101 .01�1 / 50/!1
@ 2�1 708!3 .0/!7 2=5�642�50/ 3�5070/!7�7�601 60/!<>9;<�6 8�6 2�<�/ 501�1 / 5�1�1
@ .�< 3�342 /�8!. <�742�.0/ 8!707�<�7�.�101 6�.42!9 /!< 8�6 50/�1 .01�1 / 5�1�1
2�7 742�7 /!<08 3�3�5�30/ /!60.�7�6�6�3�/ 6�.�3>9;3�1�. 8�6 5�5�/ .01�1 / 5�50/

@ 50.08 8�/!7 508!7 2=508�/!3�1 342=3�<42=/!<01 60/!<>9 2�342 8�7 2=/�1 501�1 / 2=/!1
2=60/ 60/!7 .�<42 2=6�3�.�7�1 2!9 2�. ��� 1�3 6�6�3>9;3�342 /�1 2�5�/ 501�1 / 2=/!1
@ 7�1 6�1�1 5�7�3 6�.�5�10/ .�303�142�1�<01 642�.>9;3�7�5 /08 .�101 .01�1 / 5�50/

@ 50<42 3�.�5 /!.�5 308!708!1 /�8�10/>2=8!<01 6�.�6>9;.08!7 /08 50/�1 .01�1 / .0/!1
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@ 2�. 6�308 8>2=8 2=1�7�<�<�1 <42�8!3�1�30/0/ 60/>2!9 2�3�3 /0/ 2�<�/ 501�1 / .�1�1
2�. 308�8 .�342 2=5�.�108�/ 3�10<�7�3�1�601 60/!6>9;60/�/ /�6 2=/�1 501�1 / 2�<0/
8!7 7�6�7 /!5�7 70/�/>2�1 642�8!6�3�7�<01 608!.>9 /!3�< /�6 5�5�/ .01�1 / .�<0/
2 6�3�7 .�7�< 202�<0/�/!1 <�60708�8!542=1 60/�8:9 /!6�6 /�< 2�<�/ 501�1 / 5�50/

@ />2 6�5�5 .�1�1 202�<�542=/ <�60<�1�3�108�1 60/�8:9 8!5�5 601 2�<�/ 501�1 / 2�<0/
@ 5�6 6�5�3 .�.�3 2=.42=8!<0/ 3�60<42=8!3�1�/ 60/!7>9 /�/�8 601 2=/�1 501�1 / 50/!1
@ 308 /!10/ 508>2 2=5�<�.�6�1 3�.03�508!7�701 60/!3>9 2�<08 6�/ 2=/�1 501�1 / 5�1�1

@ 2=3�7 3�542 .�<�7 /�8!1�1�1 .�50.�.08!1�5�/ /!7�3>9;<�<�3 6�/ .0/�1 .01�1 / .�50/
@ 8!6 708!. /�8!< <42�2�6�1 8�8�.�<�7�3�5�/ 6�5�.>9;6�6�. 606 .�101 .01�1 / 8!1�1
2�/!3 /!30/ .�3�1 2�8!<�3�5�1 7�3?2�3�7�<�1�/ 6�608:9;50/!5 60< 2�5�/ 501�1 / 5�1�1
5�5 7�.�6 /�/!6 <08!3�3�1 8!607�3�642�<01 6�5�<>9 8!3�6 60< 5�<�/ .01�1 / .0/!1

@ 5�. <08!7 8!508 2=1�10/!60/ 60/�1�5�1�<�101 608!6>9 /�/�8 <05 5�101 501�1 / 5�<0/
@ 6�7 <�608 8!.�6 60/!1�.0/ 8!101�3�1�30/0/ 642�6>9;5�7�< <05 .�101 .01�1 / .�1�1
6�6 6�.42 8>2�5 202=/!742=/ <0/�<�7�542�<�/ 60/!.>9;3�6 <0. 2�<�/ 501�1 / 50/!1

@ .�6 7�142 /!.�1 <�3�30/�/ 8!70<�<�<0/!101 6�.42!9;50/�8 <0. 50/�1 .01�1 / 50/!1
2�2 /�/�8 .42�6 202�50/>2�1 <�.�8!1�.0/!7�/ 60/!5>9 8>2�3 <�/ 2�<�/ 501�1 / 5�<0/

2�8�8 6�.�1 .08!< 2=1�5�6�7�1 6�6�/!1�7�50/�1 608!<>9;6�< <06 5�101 501�1 / .�1�1
2�/!1 6�<�5 8>2�< 2=1�1�308�/ 60/�542=/!.�1�/ 608!6>9;6�3�7 <06 5�101 501�1 / 50/!1
@ <�7 342�2 8!3�< <0/!.�<�1 8!<0.�.0/!<�5�/ 6�5�3>9;108�/ <06 50/�1 .01�1 / .�1�1
2�2 60/!5 .�5�7 3�3�608!1 /!6060/!1�3�301 6�.�7>9 2�2�5 <0< 5�5�/ 501�1 / 50/!1

@ /!. 2=108!. 6�7�7 <�642�7�1 8!<0742�1�6�5�/ 6�5�3>9;3�.42 <0< 5�<�/ .01�1 / 5�1�1
3�6 342�< /�/>2 <�308>2=/ 8!7�8!<�5�70/0/ 6�.�1>9;742�5 <07 50/�1 .01�1 / 5�50/

@ 742 <08!7 8�/!6 <08!7�<0/ 8!<010/!7�.�7�/ 6�5�<>9;6�6�3 305 5�<�/ .01�1 / .�<0/
@ 2=.�1 308!5 8!5�1 <�308�8!1 8!7�8!3�70/!101 6�.�1>9;7�5�5 30. 5�<�/ .01�1 / 8!1�1

5 8!608 .�5�. 2=<42�3�3�1 2!9 2=/ ��� 1�3 6�6�749;/ 3�8 2�5�/ 501�1 / 2�1�1
3�5 <08!. 8!3�1 2=1�<�<�3�1 <�101�3�.�.�6�/ 60/!1>9;508�/ 30< 5�101 .01�1 / .�1�1

@ 5�8�/ 2=5�708 /�8!7 6�1�.�<�1 .�60342�142�2=1 6�1�7>9;<08!5 30< .�5�/ .01�1 / 8!1�1
<42 8!3�. 2�7�5 5?2�5�1�7�. 2!9;8 ��� 1�3 6�6�1>9 2�2�5 303 2=/�1 501�1 3 2=/!1

@ 5�/!3 <�5�6 8!5�1 3�7�.0/!1 /!<?2=8!.0/�/0/ 6�.�7>9 /�8!< 701 5�5�/ 501�1 / 5�<0/
@ /�608 7�5�6 /!5�5 6�7�3�10/ 8!.�8!.42�6�1�/ 6�5�5>9 2�30/ 70. .�101 .01�1 / 5�<0/
@ /!1 6�<�. .�308 2=1�308!108 <42=6�542�2�601 6�6�1>9;6�3�< 7�8 2=/�1 501�1 8 2=/!1

@ 2=<�1 2=108!7 642�3 60/!5�50/ 8!10542=8!.�.�/ 642�6>9 /�8!3 7�/ .�5�/ .01�1 / .�<0/
@ 3�5 6�.08 .�108 7�6�1�7�1 642=3�3�1�3�5�/ 608!.>9;7�3�3 2�142 5�101 501�1 / 5�50/
@ .�< 202�.�7 6�.�. 6�7�5�<�1 8!.010/!30/�8�1 6�542!9;6�108 2�1�5 .�101 .01�1 / .�<0/
@ /�8 <�5�3 8�/!3 3�608!6�1 /�/42�2�608�8�1 6�.�<>9 8!<�7 2�1�. 50/�1 .01�1 / 5�<0/

@ 2=5�6 <�3�1 .�7�< <�342�10/ 8!7050/!70/!3�/ 6�.�1>9;6�308 2�10/ 5�<�/ .01�1 / 5�<0/
@ 3 3�3�3 /!.42 608!<�1�1 .�70308!.�1�5�/ 642=/:9;342�5 2�10/ .�5�/ .01�1 / 5�50/

VO>



@ 2=5�3 <�1�5 8!108 <�5�<�.�1 8�/08!342�2�701 6�50/:9;.08!. 2�1�6 .�101 .01�1 / 5�1�1
2=.�< 742�< />2�7 3�5�<�<0/ /!5�/!.42=8!6�/ 6�.08:9;6�. 2�2�. 50/�1 .01�1 / 8!1�1

@ .03�1 2=10/!. /!.�6 /!6�6�.�1 .0842�342�642=1 6�1�.>9 /!70/ 2�2=8 .0/�1 .01�1 / .�<0/
@ 2�1 8!<�5 5�5�< 7�6�1�50/ 642=3�.42�2�3�/ 608!.>9;7�1�< 2�2�3 5�101 501�1 / 5�1�1
@ .�7 3�<�3 8!6�3 /�/!.�<0/ .�.0.�108�/>2�/ 6�142!9 8!.�6 2�2�3 .0/�1 .01�1 / 50/!1
@ 508 /!<42 .08!3 2=10/>2�70/ 6�305�<42�6�7�/ 608!7>9;1�142 2�542 5�101 501�1 / 2�50/

@ 5?2�. <�6�< .08!6 <08�8>2�1 8!6060/!70/!<�/ 6�5�<>9;1�642 2�5�5 5�<�/ .01�1 / 50/!1
@ .030/ <�608 .�30/ /!3�70/�/ .0/�342=8�8�8�1 6�1�<>9 8!3�3 2�5�. .�<�/ .01�1 / 5�<0/
@ 342 2=108!. 608!5 6�3�1�60/ 8!505�1�30/!701 6�5�1>9 2�5�5 2�5�. .�5�/ .01�1 / .0/!1

@ .0.�1 7�608 8!508 6�.42�7�1 .�30<�30/>2�7�/ 642�.>9;<�3�< 2�5�< .�101 .01�1 / 50/!1
8!. />2�. .0/!1 2�8!1�5�.�1 7�503�6�.0/!1�/ 6�6�5>9;5�5�. 2�5�7 2=/�1 501�1 / 2�1�1

@ 2�/>2 6�3�6 .08!. 742�708�/ /!307�<08!<08�1 608>2!9 8>2�. 2�.�1 5�5�/ 501�1 / .�1�1
2�5 <0/!6 .08�/ 2=10/!1�1�1 6�3?2�.0/!.�501 608!3>9;7�1�3 2�.�6 5�101 501�1 / 2=/!1

@ .06�1 202�<�1 /!7�1 8!742�10/ 5�307�7�308!1�/ /!7�1>9 /!.�7 2�.�6 8!101 .01�1 / .0/!1
@ 2=1�7 7�708 642�1 6�60/>2=/ 8>202�5�508>2�/ 642�3>9;508!. 2�.�7 .�5�/ .01�1 / .�1�1
@ <�< <�6�< 8!1�5 608�8!<0/ .�706�3�70/!1�/ 642=/:9 /!3 2=8!1 .�5�/ .01�1 / 50/!1

@ 2=308 308�8 8!.�6 <42�3�<0/ 8�8�3�<�7�7�<�/ 6�508:9 8>2�< 2=8�8 .�101 .01�1 / .0/!1
@ 8�5�7 <�<�< .�6�< 8!<�5�<�1 5�<03�708!.0/�1 /!7�1>9 2�1�< 2=8!6 8!101 .01�1 / 8!1�1
@ 2=7�1 /!708 5�642 30/!642=/ /�80/!5�3�708�1 6�.�6>9;7�1�7 2=/!1 50/�1 501�1 / 50/!1
@ .0.�7 2=5�30/ 6�5�3 /�/!1�.�1 .�.01�6�1�6�6�/ 6�1�1>9;<�<0/ 2=/!5 .�<�/ .01�1 / .�<0/
@ 2�8!3 2=108�/ /�8�/ /!<0/!50/ .08�342�5�5�.�/ 6�10/:9 2�6�< 2=/!. .0/�1 .01�1 / 8!1�1
@ 505�1 2=1�6�< 8�8!5 /!1�7�6�1 .�105�.�<08!101 /!7�.>9;.0/!6 2=/!< 8!101 .01�1 / .�<0/
@ 2�. <�<�3 8�8�8 <�6�5�5�1 8!<07�.�1�3�7�/ 6�5�3>9;308!7 2=/!3 50/�1 501�1 / 5�50/

@ 2=<42 3�.42 8�8!. 6�10/>2�1 .�607�1�7�5�6�/ 6�1�7>9;7�< 2=/!7 .0/�1 .01�1 / 5�50/
@ 2=142 708!6 8!7�. /!.42=/!1 .42=<08!5�7�601 /!7�<>9;5�.�. 2�6�1 .�<�/ .01�1 / .�1�1
@ 2=.�. 60/!5 .�.�< 7�1�1�10/ /!<0642�142�.�/ 608!1>9;1�<�< 2�642 5�5�/ 501�1 / 5�50/

70/ /!.�5 5�<�3 2=.�608!3�1 7�105�5�6�5�.�/ 6�642!9;1�70/ 2�6�. 2=/�1 501�1 / 5�50/
@ 742 6�<�6 8!.42 3�542�6�1 /!501�70/!<0/0/ 6�.08:9;1�<�< 2�6�. 50/�1 501�1 / .�1�1

@ 842�2 2=1�<�< /!<42 /!7�.0/!1 .�601�7�5�.08�1 6�1�3>9 2�5�< 2�608 .0/�1 .01�1 / .�1�1
@ 7�6 2=1�5�6 /!.42 />2�<�3�1 .�10<�7�30/!<01 /!708:9;<�7�< 2�6�7 8!101 .01�1 / .�1�1
@ 2�5 7�1�. /�8!1 <�108!.0/ 8!.03�<�10/!501 6�5�5>9;30/>2 2�6�7 5�<�/ .01�1 / .�50/
@ 342 708>2 /!<42 6�7�<�10/ 8!.0.�642�50/�1 6�5�5>9;1�6�3 2�<�1 5�<�/ .01�1 / .�1�1

@ 50108 <42�6 .�3�6 608!142=/ .�70.�6�1�5�101 642=8:9;30/!7 2�<42 .�5�/ .01�1 / .�50/
@ 2�/!5 7�<�6 /!.42 /�/!1�<0/ .�.01�7�.42�2=1 6�1�1>9;3�<08 2�<�. .�<�/ .01�1 / .�50/
@ 2=.�7 /!7�7 5�7�1 3�6�7�10/ /�/08!.�10/!.�/ 6�.�<>9;3�5�7 2�<0/ 5�5�/ 501�1 / 5�1�1
@ 5�8!1 /!<�< .�1�6 7�5�142=/ /!70142�3�3�3�/ 608>2!9 8!10/ 2�<�< 5�101 501�1 / 2�<0/
@ 2=5�1 2=542�1 642�6 /!6�108�/ .�.0<�<42�6�<�/ 6�1�5>9 /!342 2�<�< .�<�/ .01�1 / 8!1�1
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@ 2=.�. /!708 .42�5 2=542�.�1�1 <�7�/!<�30/!.01 60/!6>9;108!< 2�3�1 2�<�/ 501�1 / 2�50/
@ 2=5�< 2�8�8!1 8!7�3 /�/!5�3�1 .�.05�.�5�5�1�/ 6�142!9 2�642 2�3�. .0/�1 .01�1 / 5�1�1
@ 5�6 30/�/ 8!.0/ 2=1�1�.�70/ 608�3�7�<0/!<01 608!6>9 8!5�5 2�30/ 5�101 .01�1 / 5�<0/
@ 7�5 708!1 8�/!< <�<�1�.�1 8!3�/!1�5�6�101 6�5�7>9;60/!7 2�3�7 50/�1 501�1 / 5�1�1
@ 3�5 608!. .�5�1 <�.�6�60/ 8!6?2=8!1�3�<01 6�5�6>9;.�642 2�7�. 5�<�/ 501�1 / 50/!1
@ 6�1 2=10/!7 6�542 /�8!.�70/ .�50642�142�101 /!7�7>9 /!10/ 2�708 .�<�/ .01�1 / .0/!1

@ .0.�3 60/!3 5�3�3 /!5�7�6�. .42=6�1�.�.�.?2 /!7�6>9;<�1�6 5�142 .�<�/ .01�1 / 5�50/
@ 2=3�3 2=1�6�< /!608 6�.08>2�1 .�30708!10/!701 642=8:9 2�1�3 5�1�5 .�5�/ .01�1 / 5�<0/
@ 50342 /!<�6 5�<�3 7�1�642�1 /!301�.�<08!.�/ 608!1>9 />2�7 5�10/ 5�5�/ 501�1 / 2�<0/
@ .?2=8 6�6�6 .�5�3 /!3�<42=/ .0/�6�.�7�5�1�/ 6�1�6>9;7�3�6 542�. .�<�/ .01�1 / 50/!1
@ 5�< 6�<�1 .08!6 <�108>2�1 8!.030/�/�/!301 6�5�5>9;3�6 542�. 5�<�/ .01�1 / 5�50/
202=/ 7�1�3 /!5�< 642�.�10/ .�<�8!642=/>2=1 642�2!9;1�6�3 542=/ .0/�1 .01�1 / 5�<0/

@ 2=1�7 <0/!7 5�7�1 <�6�1�<�1 8!<03�5�.�1�101 6�5�3>9;6�<42 542�3 5�<�/ 501�1 / 2=/!1
@ 5?2�< 2=1�142 8�/�8 /�8>2�70/ .�5�8!<�5�.�7�/ /!7�7>9 2�<�< 542�7 8!101 .01�1 / 50/!1

2�5 308!5 8�8>2 6�7�3�.0/ 8!.�8�/!1�6�101 6�5�5>9 2�3�7 5�5�5 .�101 .01�1 / .�50/
@ 202�. <08!1 .0/!7 6�3�7�10/ 8!50<�708!6�<�/ 6�542!9;1�6�3 5�5�. 5�<�/ 501�1 / 5�1�1
@ 2=742 30/!7 8!1�< <0/!108!1 8!<?2�1�5�7�301 6�5�<>9;<�10/ 5�5�. 5�<�/ 501�1 / 5�<0/
@ 708 30/�/ 8!5�5 /!7�6�<�1 .�60.�1�3�6�7�/ 6�1�3>9 8!7�5 5�5�< .�5�/ .01�1 / 5�1�1

@ 2=608 202�2�1 8!7�6 642�1�.0/ .�<05�<�5�7�<�/ 642�1>9;6�3�5 5�5�3 .0/�1 .01�1 / .0/!1
@ <�1 6�7�6 .0/!7 708!608!1 6�103�6�1�<�1�/ 608!.>9;1�<�6 5�.42 5�5�/ 501�1 / 2�50/

@ 505�7 /!5�< 508!1 <�.42�10/ 8�/�<08�/!50/0/ 6�50/:9;<08!< 5�.�5 5�<�/ 501�1 / 5�50/
@ 2=.�3 3�708 8�8�/ 608!542�1 .�7�/!1�5�6�5�/ 642=/:9;542 5�.�. .�101 501�1 / .�1�1
@ 2=3�1 202�<�3 8!6�7 8!<08!70/ 5�301�5�<�7�601 /!7�1>9 2�508 5�.�. 8!101 .01�1 / .�50/
@ 2=742 642=8 5�3�. 3�.�708!1 /!.0.08!308!.�/ 6�.0/:9 /�/�8 5�.0/ 50/�1 501�1 / 5�<0/
@ 2=5�5 <�.�. .42�1 <�6�3�3�1 8!30.�708!7�301 6�5�7>9 8!3�< 5�.�3 50/�1 501�1 / 2�50/
@ 202�< 6�.�1 5�3�1 60/!3�.0/ 8!10608>2�6�5�/ 642�<>9;.�5�6 508!5 .�101 501�1 / 50/!1
@ 2=7�1 <�<�< 5�3�5 />2�2�50/ .�10.08!6�142=1 /!7�.>9 /!60/ 508!5 8!101 .01�1 / 5�<0/
@ 503�. 608!7 .�.0/ 8!3�6�<0/ 5�30<�.�<�708�1 /!7�1>9 8!10/ 508!6 8!101 .01�1 / 5�1�1
@ 7�< 2=1�1�3 .�6�6 342�3�3�1 />2=7�1�6�3�<01 6�.�.>9;7�.�3 50/!5 50/�1 501�1 / 2=/!1

@ 503�< 642�5 50/!3 /!.�.08�/ .42=3�<�642�<01 /!7�<>9 /�8!< 5�6�5 8!101 .01�1 / 5�50/
@ 5�/!1 7�1�1 .42�1 6�6�<�7�1 8>2=.42=/�8!701 642�3>9 /!3�3 5�6�< .�101 501�1 / 5�<0/
@ 5?2�2 308!7 .�108 <0/!7�1�1 8!<0<�1�6�3�301 6�5�3>9 /�8!7 5�<�. 50/�1 501�1 / 2�1�1
@ 7�5 6�<�6 .�5�3 <08!.�30/ 8!60608!<08!701 6�5�<>9 2�1�7 5�<08 5�<�/ 501�1 / .�1�1
@ 7�6 8�8!3 50/�/ 202�7�6�.0/ <�3�8!1�5�1�701 60/�/:9;.08�8 5�3�6 2�<�/ 501�1 / 2=/!1

@ 50<42 6�.42 508!6 6�542�2=/ .�301�5�<08!501 642�5>9;542 5�3�< .�101 501�1 / 5�50/
@ 202�. 8!.�5 2�<�< <�6�<�7�3 8!30.08!1�6�<?2 6�5�7>9 8�/!5 5�7�1 50/�1 501�1 / 2�<0/
@ 503�7 /!7�. 5�60/ 6�6�.�.�1 8!107�3�3�642�/ 642�<>9;70/ 5�742 .�101 501�1 / 5�1�1
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@ 2�8!7 /!30/ 542�< <42�6�<0/ 8�8�<08>2=8!.�/ 6�508:9;5�5�< 5�708 5�<�/ 501�1 / 2�50/
@ 507�7 8!<�1 2�7�5 /!3�3�6�1 .0/�<08!308!.�/ 6�1�<>9;.08!< 5�7�< .�101 501�1 / 2=/!1
@ 507�1 7�.�6 5�.�7 60/!<42�1 8!1�/�/!.�3�7�/ 642�<>9 2�60/ .�1�. .�101 501�1 / 2�1�1
@ 2�/!< 3�<�3 .�<�< 8!7�7�6�1 5�7�/!7�1�5�5�/ /!7�5>9;5�<�3 .�1�< .�<�/ .01�1 / 5�1�1
@ 2=342 8!30/ 5�5�3 30/!6�60/ /�80/!642�2=/�1 6�.�6>9;742�. .42�. 5�5�/ 501�1 / 2=/!1
@ 5�8!1 8�8>2 5�.�. <�10/�8!1 8!.0708!.�6�<�/ 6�5�5>9;7�642 .42=8 .�101 501�1 / 2�<0/
@ 2�1 6�5�. .0/!3 2=642�30/!. 2!9;1�3 ��� 1�3 6�6�<>9 /!5�3 .42=/ 2�5�/ 501�1 / 2�<0/
@ 6�5 6�<�< .�5�5 <�7�.�.�1 /!1?2�2�6�742�/ 6�.42!9;<0/!5 .08!7 5�<�/ 501�1 / 2�<0/

@ .�8�/ 2=1�5�7 5�<�6 608�/!<�1 .�70<0/!.�6�<01 642=/:9;6�6�3 .0/!< .�101 501�1 / 2�50/
@ .06�7 5060/!1 /�/!. <08�8!<42 8!60<�1�.�7�<0< 6�5�<>9 2=8!. 8�/>2 5�<�/ 501�1 / 2�1�1
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<42 8>2�8!508 608!.08 /42�1�7�3�. 8!6�50/>2=742 7>9;10/!5 1 <01 6 5�1 .�1

2�/!1 .�30.�7�1 <�6�.�5 8�7�108!7�7 8�8!.�<�6�/!5 7>9;108!< 1 <01 8 .�1 5�1
<�7 /!.0<�1�. <�<0/�/ /42�1�7�3�5 8!642�708�7�5 7>9;108 1 <01 6 .�1 5�1

/�5�6 .�605�3�6 <�342�. 8�7�3�<08�/ 8�/!142�605�7 7>9;1�5�6 1 <01 8 5�1 .�1
2=3�7 .�1�/!1�7 <�308�/ /42=8!3�.08 8!60/>2�2�/!< 7>9;1�.08 1 <01 / 8!1 5�1
2�8�/ 8!30742=8 <�7�342 8�70/!<08!. 8�8!742=/�7�6 7>9;1�6 1 <01 / .�1 .�1
202�2 60/�1�.08 342�5�1 8�<42�<0/!< 8!5�30/�8�.�1 7>9;1�308 1 <01 5 5�1 .�1
2=1�< .�6?2�5�1 342�7�3 8�<�5�7�508 8!.�108!<0.42 7>9 2�1�5 1 <01 . .�1 5�1
2=142 /�/08!3�1 3�.�308 /�1�6�7�<08 8�/!3�<�105�3 7>9;108!3 1 <01 / 5�1 8!1
30/ 8>2=.�.�1 30/!.�. /42�2�6�7�5 8!6�5�.0/0/!7 7>9;1�.�6 1 <01 2 8!1 5�1

5?2�5 /�/�.�<�5 3�<�5�< /42�7�.�.�< 8!6�7�1�<0142 7>9;1�.�5 1 <01 8 5�1 8!1
50608 /!.05�6�. 7�<08�/ 8�7�.�<�3�3 8�/!50/!7�8�8 7>9 2�6�6 1 2�101 6 .�1 /!1
2=.42 /!7?2�.�1 2=10/!3�< 8�<�7�5�6�5 8�8>2�2=/�70/ 7>9;5�10/ 1 2�101 8 8!1 8!1
202�7 /!70<�<�. 2=1�<42�2 8�7�608!50/ 8�/�/!3�50<�< 7>9 2�3�5 1 2�101 6 5�1 6�1
.050/ 642�8!542 202�2�50/ 8�30/�/!<08 8�8�/�/!<0.�5 7>9 2�<�6 1 2�101 8 .�1 6�1
50708 8!<0108!3 202�30/!6 /�1�6�50/!. 8!6�.�60/�3�< 7>9 2=/!7 1 2�101 6 .�1 6�1
.010/ <0/�1�60/ 2=5�.�.�6 /42�<08!<0/ 8!<�50/!50<�6 7>9 2�.42 1 2�101 5 .�1 /!1
50.08 6�3?2�.�5 2�/�8!7�< 8�308!<�.�3 8�/!1�<�3?2�. 7>9;5�7�7 1 2=/�1 2 .�1 2�1�1
8�3�5 308�<�7�< 2=642�5�6 8�<�7�642�. 8�8!6�5�30<42 7>9;.�10/ 1 2=/�1 8 .�1 2�2�1
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.�8!3�2�108�<�6�7 2=6�<�.�. 8�308!508!. 8�/>2�<�1?2�2 7>9;.�5�3 1 2=/�1 8 .�1 2�1�1
.01�6 3�501�3�. 2=<�1�<�7 8�308!5�742 8�/!108>2=5�1 749 . 1 2=/�1 2 5�1 2�2�1
2=<�7�2�1�.07�3�1 2=<08!5�5 /08!.�6�7�5 /!108!3�30108 7>9;5�3�6 1 2=/�1 / .�1 2�1�1
2=6�3 3�.0<�.42 2=3�5�<�1 8�6�6�.�50/ 8!.08!6�7�8�/ 7>9;.�5�5 1 2=/�1 . .�1 2�2�1
/08>2 2�1�1�/!542 2=3�<42�5 /42�3�3�3�< 8!30/!.�506�7 7>9;.0/!. 1 5�101 . 8!1 2=8!1
501�7�2�1�<06�6�6 2=742�308 /08!1�<�1�< /!142�.�.01�7 7>9;5�<�5 1 2=/�1 8 8!1 7�1
50608 3�605�1�3 50142�2=8 /42�.�6�7�5 8!3�142�2=.08 7>9;.08!6 1 5�101 . 8!1 2=/!1
5?2�2 308�1�30/ 5?2�5�6�7 /�108!.�708 8!<42�<�30<�1 7>9;.0/�8 1 5�101 / 5�1 2�<�1
5�/>2 .08�608!5 <�6�5�7 8�708!6�.�< 8�/!142�606�3 7>9 2�142 2 <01 / .�1 5�1
/�5�7 8!605�1�7 3�6�7�. /�1�.0/!608 8�/!6�.�106�7 7>9;1�6�5 2 <01 / 5�1 .�1
505�6 .�30.�<�< 3�<08�8 /42�108�/�/ 8!642�<�10.0/ 7>9;108�/ 2 <01 6 .�1 .�1
<0/ 8!70.08�/ 3�<0/!5 /�1�<08!6�7 8�/!3�3�.03�6 7>9;108!5 2 <01 8 8!1 2�1
30/ /!.0<�1�6 70/!.�3 8�7�.�<�<�< 8�8!30/�808!6 7>9;1�308 2 <01 6 8!1 2�1

2=.�< .�701�1�3 70/�8!3 /42=/!6�<08 8!6�<�.�601�3 7>9;1�6�. 2 <01 . .�1 .�1
2=5�5 8!6?2=8!. 7�7�1�7 8�6�7�7�.�3 8!.�5�5�10.0/ 7>9 2�7�< 2 2�101 / 5�1 6�1
2�8!< 8�/�608!< 7�7�6�3 /08!542�7�7 8!7�10/!701�1 7>9;108!3 2 <01 8 .�1 .�1
2=<�1 8!5?2�<08 2=1�1�1�3 8�<42�<�1�< 8!.�.�.�305�6 7>9 2�3�3 2 2�101 5 8!1 /!1
5�8!3 642=7�.08 2=142=/!< 8�3�608�/>2 8�8�8!5�.?2�1 7>9 2�.�5 2 2�101 2 .�1 /!1
5?2�. 8!60742�5 2=1�.42�1 8�342�.�1�1 8�8!508!506�< 7>9 2�7�5 2 2�101 / 5�1 <�1
2=5�. /�8�30/!1 2=1�.08!3 8�<08�8�/!5 8!.0/>2�3�8!3 7>9 2�<�5 2 2�101 . 5�1 <�1
507�6 8!<0342=8 2=10/!542 8�<�108!<�7 8!.08!7�703�< 7>9;508!6 2 2�101 6 8!1 /!1
506�3 6�70<42�6 202�50/!3 8�<�5�5�1�1 8!.�.�6�503�7 7>9 2�3�. 2 2�101 . .�1 6�1
2=<�1 30/0/!5�5 2=.�3�6�5 8�6�1�1�7�3 8!5�6�<0/�.�7 7>9;5�<0/ 2 2=/�1 5 5�1 2�2�1
.03�< <�.0308!3 2=6�60/!3 8�7�30/!7�1 8!6�508!605�6 7>9;5�<0/ 2 2=/�1 . 5�1 2�5�1
/�.�5�2�108�10/!5 2=<�.�1�< 8�<�6�508>2 8�8!60/!10108 7>9;.�<�6 2 5�101 8 .�1 2=/!1
507�7 308�7�7�< 2=7�7�.�5 8�3�6�3�1�3 8�/�/!742=1�< 7>9;.�60/ 2 5�101 8 .�1 2�6�1
50342 742�8�/!< 5?2�.08!. 8�708!7�3�6 8!6�.�70/�3�7 7>9;.�<�. 2 5�101 6 5�1 2�6�1
80/!< 3�6�/�8!3 505�6�60/ /42=8!<�<08 8!342�5�107�1 7>9;.08!3 2 5�101 5 .�1 2�6�1
6�/!1�2�108�6�.�7 50.42�2�2 /42�<0/!30/ 8!308!3�.030/ 7>9;.�6�< 2 5�101 8 8!1 2=8!1
5?2�<�2�2�7010/!7 5�8!<�5�7 /08!1�70/!. /!10/!1�606�< 7>9;.�.�< 2 5�101 6 .�1 2=/!1
2=5�. .08�<�3�< 6�542=/ 8�<�7�1�<�1 8!.0/!50/�<42 7>9;1�30/ 5 <01 5 8!1 2�1
2=6�1 />2=5�.�7 <�508!1 /42=/!<�50/ 8!60/�8!70<�1 7>9;1�5�6 5 <01 . 8!1 2�1
5?2�< .�70<�.0/ <�<42�5 8�3�.�1�.�1 8!.�<08!7�/!7 7>9;10/!< 5 <01 2 8!1 2�1
7�1 .�703�3�6 342�2�1 8�7�3�308!. 8�/!5�708�5�6 7>9;1�3 5 <01 8 8!1 5�1

.01�3 /!.07�10/ 3�.�7�. /42=8!6�<�< 8!608>2=8�5�3 7>9;142�3 5 <01 . 5�1 8!1
8�1�7 .�60<�.�< 308!.�6 80/!7�5�5�. 8>2�3�342�8!. 7>9 2�5 5 <01 2 .�1 .�1
2=<�7 8!601�.�6 708!50/ 8�7�7�.�5�3 8�/!<�3�5?2=8 7>9 2�6�7 5 2�101 8 .�1 /!1
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503�6 /�/�5�.�< 2=1�7�6�5 8�708�/>2�6 8�/!5�7�30.42 7>9 2�6 5 2�101 . .�1 /!1
2=.�1 8>2=.�10/ 202�2�<�3 /�1�10/!.�. 8�/!742�705�. 7>9 2�<08 5 2�101 / 8!1 8!1
2=308 /!60.�6�3 2�8�/!6�7 8�642�.08!7 8!5�7�<42=6�< 7>9;.42=8 5 2=/�1 / 5�1 2�5�1
808!3 /!.0742�5 2�8!3�.�7 8�6�3�<�342 8!.�6�.�.06�. 7>9;.�1�3 5 2=/�1 . 8!1 7�1
506�7 6�<0<42�< 2�8!3�3�7 8�6�<�3�1�5 8!.�6�7�1�8!< 7>9;.08 5 2=/�1 6 8!1 2�1�1
50.�6 6�6�/!7�< 2�/!1�7�7 8�6�3�5�6�< 8!.0/!7�<0.�< 7>9;.42 5 2=/�1 8 5�1 2�5�1
.?2=/ 7�605�6�< 2�/�/�8!7 /42=/�/>2�< 8!<�708!50308 749 . 5 2=/�1 8 8!1 2�1�1
2=3�7 <�50308>2 2=6�1�1�1 8�308!.�<�5 8�/>2�6�103�1 7>9;.�508 5 2=/�1 6 .�1 2�1�1
.01�. <�3010/!1 2=<�7�<�< 8�708!7�<�3 8�/!7�<�<�/!6 7>9;5�3�7 5 2=/�1 6 5�1 2�5�1
5?2=8 2�14202�1�1 5?2�5�1�5 /�5�7�1�1�7 8!7�.�3�303�7 7>9;.�.�6 5 5�101 2 8!1 2=8!1
/08!1 3�301�5�5 505�.�.42 /42�6�.�3�5 8!3�.42=/�1�7 7>9;.0/!6 5 5�101 5 8!1 2=8!1
50.�1�2�2�1?2�1�5 50508!6�. /42�70/!5�< 8!30/�8!30.�1 7>9;.08�/ 5 5�101 8 8!1 2=/!1
2=<�6 /!.?2�.�7 <�5�6�1 8�<�108!3�6 8!5�3�.08�3�5 7>9 2�108 . <01 . 5�1 .�1
2�8>2 8!1010/!6 <�7�.�5 8�<�1�<�5�< 8!5�342�306�7 7>9;1�7�6 . <01 5 .�1 5�1
<08 .�<�/!3�. 3�6�5�1 /�5�6�6�1�6 8!<0/!.�30608 7>9;1�5�< . <01 6 8!1 5�1

2�8!. .�50.08!1 3�<�70/ 8�6�308�/!5 8!.42�2=842�3 7>9;5�108 . 2�101 6 5�1 <�1
2=.42 /�8�5�6�3 7�5�3�7 8�342�<�<08 8�8>2�3�7�8!< 7>9 2�<�5 . 2�101 8 5�1 6�1
.�8!< /!5�8!7�7 2=1�5�.42 8�6�5�3�3�1 8!5�6�7�.01�6 7>9;5�5�. . 2�101 2 8!1 8!1
2=5�. 642=308!. 202�142�1 8�<�3�3�3�5 8�8!1�108�30/ 7>9 2�3�7 . 2�101 2 5�1 6�1
.05�5 <�<05�5�5 2�8!5�6�7 8�<�342�7�7 8�8�8�8>2=3�6 7>9;5�708 . 2=/�1 5 5�1 2�5�1
2=7�< 6�103�308 2�/!<�1�5 8�30/�/�8!< 8�/!1�1�30742 7>9;5�< . 2=/�1 2 8!1 2�1�1
2=608 6�<?2�1�3 2=642�<�6 8�3�5�<�3�3 8�/!1�.08�5�1 7>9;.�5�3 . 2=/�1 . .�1 2�1�1
.0.�<�2�1�<�/!.0/ 5?2�5�6�3 /�1�.08!<�1 8!<�5�5�506�3 7>9;.�<�7 . 5�101 / 5�1 2�6�1
5�8!<�2�2�503�<�6 5?2�6�3�3 /42�1�5�6�1 8!<�6�<�<�/�8 7>9;.08�8 . 5�101 2 .�1 2�6�1
50.�7 5�30<�70/ <08�8!3 8�7�308!5�. 8�/!.42�506�1 7>9;1�742 8 <01 / 8!1 2�1
2=30/ 8!6?2�2�7 3�5�5�6 8�7�5�508�/ 8�8�/!<�7?2�5 7>9;10/!6 8 <01 5 8!1 5�1
.07�. <�.�/!3�< 2=5�7�608 8�<�3�6�1�. 8�8!1�1�3�8!< 7>9 2�70/ 8 2�101 . 8!1 8!1
50.�. 30/�6�<�. 2�/!6�.0/ 8�<�142�508 8!.�<0/�8�5�. 7>9;.�1�< 8 2=/�1 / .�1 2�2�1
2=7�. <�70742=/ 2=642�5�5 8�608!1�6�< 8!.42�6�.0108 7>9;.�142 8 2=/�1 5 8!1 7�1
5?2�3�2�1�70<�6�6 2=608!<�7 8�<08!708!. 8�8>2�<�1?2�. 749 . 8 2=/�1 6 5�1 2�2�1
8�<�< <0/�.�6�< 2=<0/!3�3 /�1�3�<�.42 8!<�5�5�.07�5 7>9;5�3�. 8 2=/�1 . 5�1 2�2�1
8�1�. <�305�6�3 2=742�.�6 /42�7�3�3�< 8!3�6�70/�508 7>9;.�6�< 8 5�101 / 8!1 2=8!1
.?2�1�2�2�10.�7�< 2=7�30/�8 8�3�3�6�342 8�/!30/!10642 7>9;.�3�. 8 5�101 2 .�1 2=/!1
<0608 2�2�707�3�5 5�/!5�.�7 /�.08!142�7 8!7�7�642=<�1 7>9;.0/!6 8 5�101 6 .�1 2�6�1
2=342 .�106�.�< <08!342 8�6�6�<42�1 8!5�7�60/08!. 7>9;5�1�6 / 2�101 . 5�1 6�1
506�1 .�601�5�< 3�.42�5 8�70/!6�7�7 8�8!7�.�<0.�1 7>9;1�60/ / <01 6 5�1 8!1
2=5�7 8!6�8!642 30/�8�/ 8�7�308!.�< 8�/!1�70/�1�3 7>9;108!< / <01 2 .�1 5�1
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2=508 .�3�8>2=8 7�5�6�6 8�6�.08�/�8 8!50/!7�101�1 7>9 2�7 / 2�101 2 5�1 <�1
50.�1 6�106�5�5 2=10/!5�6 8�6�5�<�1�1 8!5�<0/!1?2=/ 7>9;5�.�7 / 2�101 5 .�1 6�1
501�7 /!6�/!.�. 2=1�<�3�1 8�<�<08!6�6 8!.�3�70/0/!1 7>9 2�7�. / 2�101 5 5�1 <�1
202=/ 642�/!3�. 202=8!3�. 8�642�10/!3 8!508!6�706�7 7>9;542�2 / 2�101 5 5�1 6�1
5060/ 2�1�3�8!7�< 2=<�7�1�< 8�7�1�<�<�< 8�/�8�/!5050/ 7>9;5�642 / 2=/�1 2 .�1 2�2�1
501�. 6�.�8!<�5 2=108!<�< 8�3�1�3�<�3 8�8>2�608�308 7>9 2�308 6 2�101 2 8!1 /!1
2=6�. 8�/08�8!< 2=1�60/!3 8�30/�8!.�6 8�8!6�.�5�8�/ 7>9 2�708 6 2�101 / .�1 /!1
842�. 7�107�608 2=60/>2�3 80/!5�542�1 8!542=/�8�1�5 7>9;.�5�5 6 2=/�1 6 .�1 2�2�1
8�60/ 7�.0642�7 2=<�5�3�6 /�5�142�7�1 8!3�6�642=6�1 7>9;.0/�/ 6 2=/�1 / 8!1 2�1�1
/08!7�2�108�608>2 2=708�/!6 /42�3�<42�2 8!3�708!7?2�3 7>9 8!.�< 6 5�101 8 5�1 2�<�1
5�8!3 3�<0<�<�. 2=7�7�1�1 /42�5�6�1�7 8!3�1�7�3�8!1 7>9;.�3�. 6 5�101 6 8!1 2=8!1
50608 7�.0142�1 50142�308 8�742�2�1�< 8�/!708�/0/!5 7>9;.0/!6 6 5�101 . 5�1 2�6�1
507�3�2�2=8�<�60/ 5?2�<�.�3 /42�508!<�3 8!3�1�3�7?2=8 7>9;.�308 6 5�101 6 8!1 2=/!1
8�.�5 /!30<�.08 2=6�1�1�3 8�7�1�3�708 8�/!608!505�1 7>9;5�7�3 < 2=/�1 8 5�1 2�2�1
6?2�6�2�2�<�8!.�5 2=<�3�5�3 8�7�5�<0/�/ 8!642�6�.07�< 7>9;.�6�7 < 5�101 5 8!1 2=/!1
3�3 .�.06�.�1 <�742=8 /42�108!3�5 8!642�.080/!7 7>9;1�.�< 3 <01 . 8!1 5�1

.05�5 8!103�342 202�142�2 8�6�642�2=8 8!5�7�.0/�1�. 7>9;542�2 3 2�101 2 .�1 6�1
60<�1 708�1�742 2=308�/!1 8�308>2�608 8�/!.�.08�1�< 7>9;.�6�. 3 5�101 . 5�1 2�<�1
.01�3�2�5�5�8!5�7 2=7�70/�/ 8�7�142=8!6 8�/!<�6�503�1 7>9;.�.�< 3 5�101 . .�1 2=/!1
.0742 .0/42�<08 202=/�8!3 8�3�.�1�608 8�8�8>2�2�8>2 7>9 2�708 7 2�101 8 5�1 <�1
6�/!6 3�506�<�6 501�7�6�5 /�1�.�<�7�. 8!<�108!50.�1 7>9;.�.�3 7 5�101 . .�1 2�6�1
5060/ 3�105�5�7 505�1�1�3 /08!7�7�.08 />2�.�1�<�/!. 7>9;.�. 7 5�101 2 8!1 2=/!1
5�/!6 308�<08!5 50542=8�8 /�10/!.08!1 8!<�5�1�603�1 7>9;.08!5 7 5�101 2 5�1 2�6�1
2�/�/ 708�<�.�6 2�8!60/!. 8�<0/!542�7 8�8!.�108�108 7>9;.�5�. 2�1 2=/�1 5 .�1 2�1�1
202=8 .�607�1�7 3�50/!5 8�3�7�1�6�5 8�8!.�642=.�. 7>9;1�<42 2�2 <01 2 5�1 8!1
2=7�6 .42=1�1�6 30/�8!< /�1�<�60/�8 8�/!742�.0.�5 7>9;108�8 2�5 <01 5 .�1 .�1
2=308 8!7010/�8 7�608!7 /�10/�/!3�. 8!6�.08�/42�1 7>9 2�6�< 2�5 2�101 6 8!1 8!1
8�5�7 6�701�50/ 2=.�3�7�1 8�3�<�7�142 8�/�8>2�<0<08 7>9;.�1�7 2�5 2=/�1 / 8!1 7�1
.�/�/ 7�107�1�< 5�/�/�8!3 /�.42�5�<�3 8!7�642�2=.�< 7>9;.�.�3 2�5 5�101 / .�1 2=/!1
50<�3 8!7�/!<�3 30/!<�3 8�3�10/!142 8!.�6�1�.03�3 7>9;1�<0/ 2=8 <01 2 5�1 .�1
8�1�. 8!.0608!7 2=1�5�<�6 8�<�5�7�542 8!.08�/!1�8!5 7>9 2�3�3 2=8 2�101 / 8!1 /!1
606�7 />2=6�.�. 2�/�/�8!3 8�<�108>2�6 8!.�342�60142 7>9;.42=8 2=8 2=/�1 5 .�1 2�2�1
506�5 3�507�.0/ 2=7�5�.�< /�1�1�542�7 8!6�3�1�603�3 7>9;.0/!< 2=8 5�101 6 5�1 2�<�1
50508 2�5�1�/!3�3 2=7�5�.�1 8�3�7�.�6�. 8�/!30/!60.�7 7>9;.�<42 2=/ 5�101 5 .�1 2=/!1
2=7�3 8!50<0/!6 202�2=/!7 8�6�5�.0/!5 8!50/!.�30342 7>9;5�142 2�6 2�101 5 8!1 8!1
505�1�2�2�2=6�642 50.�708!6 /42�1�5�7�3 8!<�3�70/08!6 7>9;.�3�6 2�6 5�101 8 5�1 2�6�1
50.�. 7�<06�.�6 50542�2=8 /�.�7�10/!7 /!1�.0/>2=.�6 7>9;.08>2 2�3 5�101 / 8!1 2=/!1
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505�. 3�.03�7�1 2�8!.�10/ 8�<�7�<�.08 8�8!642=/0/!3 749 . 5�1 2=/�1 6 8!1 7�1
8�.08 /!6�8!<�< 202=8!508 8�7�508�/�/ 8�/>2�.�106�3 7>9 2�608 542 2�101 . 8!1 /!1
50.0/ 3�50<�<42 5?2=/!5�7 /�108�/!10/ 8!<�.�1�305�3 7>9;.�<�< 542 5�101 / .�1 2�6�1
5?2�2 7�.070/!5 2=6�<08�/ /�1�142�.42 8!6�.�5�5�/>2 7>9;5�6�5 5�. 2=/�1 2 5�1 2�5�1
.050/ <�30.08!3 2�8!7�6�7 8�<�5�7�<0/ 8!.�30/!70.�7 7>9;5�<�. 5�6 2=/�1 2 8!1 7�1
2=<08 2�1�10<�5�1 2�/!1�<�1 8�<�<�708!< 8�8!.�7�7�8!7 7>9;5�7 5�6 2=/�1 5 8!1 2�1�1
50<�1�2�1�5�/!642 50.�<�10/ 8�7�<�1�.42 8!60/�8!101�7 7>9;.�608 5�7 5�101 2 5�1 2�<�1
5?2�7 8�/�.�6�. 2=.�10/>2 80/�/!1�308 8!5�608�8�.�6 7>9;.�<42 .�1 2=/�1 / 5�1 2�2�1
2�/!. 70/�5�<�1 202�.�5�7 8�7�30/!.�3 8�/�/!7�30.42 7>9 2=8!6 .�5 2�101 8 8!1 /!1
/�308 <�.0<�1�6 2=<�642=/ 8�7�.�<�.08 8!642�7�70<�. 7>9;.0/!< .�5 5�101 5 5�1 2�6�1
808�8 30/�.�3�6 501�6�7�6 /�142�5�.�3 8!6�<�5�701�6 7>9;.�5�. .�3 5�101 5 5�1 2�<�1
2�8!6 8!707�<�< 7�3�642 /�1�5�7�70/ 8�/!7�3080/�8 7>9 2=8!5 .�7 2�101 / .�1 6�1
2=.�3 8!703�5�1 708!108 /42�2�2�<�1 8!642�<�50.�. 7>9;1�.�. 6�. <01 5 5�1 8!1
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 )%* 2 )%* 5
@ 542�605 /!1�6 @ 2�642�2 8�<�1�<42�7 8>2�7�.�107�. 3>9;7�1�3 1 2=/�1 . 8!1 2�1�1
@ 5�1�7?2 8!108 @ 2�1�.�3 <�8�8�8�8!. 6�6�.�7�<�/!7 3>9;742�7 1 <01 8 8!1 2�1
@ 2�2=/�1 2=142=/ @ 6�1�. /�3�742=/!3 /!5�3�<42�/�8 3>9;7�<08 1 2�101 6 8!1 /!1

@ 2=8!5�505 5�.�5 308 /�5�50/!30/ 8!6�.�308�1�5 3>9;3�<�6 1 2=/�1 8 8!1 2�1�1
708 2�6�1 2�142 /�508>2�7�. 8�/!342�2=3�7 3>9;<08 1 <01 2 5�1 .�1

2=1�. 2�6�5 2�1�3 /�342�708>2 />2�3�6�<�8!< 3>9;742�. 1 2�101 . 8!1 /!1
@ /�<�. 2�6�1 2�2�6 /42=/�/�8!< 8�/�8!742=7�1 3>9;3�508 1 2�101 2 5�1 6�1

@ 2=/!50/�3 2�/�8>2 2�5�7 /�1�3�642�. 8�/�/�8!5�/!. 3>9;70/�8 1 5�101 . .�1 2�6�1
2=50/ .�108 2�.0/ /0/>2�6�6�1 8!3�7�<�105�< 3>9;3�<�< 1 2�101 8 5�1 6�1
2�8!6 5�5�3 2=/!< /�<�708!6�< />2�.�6�.010/ 3>9;3�608 1 2�101 8 .�1 /!1
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2=<�1 2�<�< 2�<�. 8�7�<0/�8�/ 8�8!542�607�5 3>9;3�3�< 1 2=/�1 8 8!1 7�1
202�1 30/!3 2�<�< /08!5�108�/ 8!<�30/>2=7�5 3>9;3�5�3 1 <01 2 5�1 8!1
2=<�. 5�1�. 2�3�1 /�<0/!7�7�3 /!1�7�7�60.0/ 3>9;30/�8 1 2�101 8 .�1 6�1
2=<�3 5�7�7 2�7�5 /08!7�342�1 8!3�<08!1010/ 3>9;3�60/ 1 2�101 2 5�1 <�1
2=3�6 2�7�< 2�7�5 6�8!<�<�<42 /!<�6�.�70708 3>9;3�7�3 1 <01 8 5�1 .�1
2=3�7 542�3 2�7�. /�6�708�/!< /!10/>2=8�<42 3>9;3�<42 1 2�101 5 .�1 /!1
5?2�. 5�5�5 542�6 8�30/�/�/�8 8!.0/!6�1?2�1 3>9;7�<42 1 5�101 2 .�1 2�6�1
5?2=8 5�5�5 542�3 8�7�3�308�/ 8�8�/!.�<05�6 3>9;7�5�3 1 5�101 8 .�1 2=/!1
50.08 508!5 5�.�3 /42�108!<08 8�/!<�7�10.�3 3>9;7�< 1 5�101 / 5�1 2�<�1

@ /�8!7�8 .�1�5 508!1 /�108�/!508 8�8!3�<�701�. 3>9;3�70/ 1 2=/�1 5 5�1 2�2�1
@ .01�6 <0.�<08 508!. /0/!3�<�542 8!742�1�307�5 3>9;<�7 1 <01 . 8!1 5�1
5�8>2 5�<�5 508!< /�1�708!<�. 8�/�/!.�.05�. 3>9;7�.�< 1 2=/�1 5 5�1 2�5�1
5�/�8 5�6�5 50/!3 /�108�/�/>2 8�8!<�7�60.�< 3>9;3�<�3 1 2=/�1 2 5�1 2�2�1
5�/!3 5�60/ 5�642 8�7�.42�1�< 8�8!5�142=7�6 3>9;7�608 1 5�101 2 5�1 2�<�1
50<08 5�3�. 5�<�7 /�<�5�7�3�3 /!1�3�6080/!5 3>9;3�<�< 1 2�101 8 8!1 /!1
5030/ 5�742 5�3�3 /42�1�60/!3 8�/!3�.�601�< 3>9;7�<�6 1 5�101 8 5�1 2�<�1
50<�3 8!608 5�7�1 8�708!3�.�7 8�8�8>2�<0708 3>9;7�<�6 1 5�101 . 5�1 2�<�1
503�< 5�7�6 5�742 8�<�1�<08�/ 8!5�1�1�.03�5 3>9;7�5�. 1 5�101 2 .�1 2=/!1
50708 .�142 5�7�< /42=8!708>2 8�/!308!70.�5 3>9;7�108 1 2=/�1 8 5�1 2�2�1
5030/ /!5�1 .�142 8�3�.�608!1 8!.42�1�<01�1 3>9;742�. 1 5�101 . .�1 2=/!1
.0108 8!3�5 .42�5 /�5�308!.�3 8!<�5�50/42=8 3>9;7�.�< 1 2=/�1 8 5�1 2�5�1
.01�. 8>2�< .42�6 /42�508�/!5 8�/!30/!<03�7 3>9;708!7 1 2=/�1 . 5�1 2�5�1
.060/ .�<08 .�6�7 /�.�.�.�6�< 8!<0/!<08�3�5 3>9;7�5 1 2=/�1 / 5�1 2�5�1
808!6 /�/!5 8!<42 8�7�5�6�10/ 8�8!5�1�707�. 3>9;7�<0/ 1 5�101 . 8!1 2=/!1
6�8!7 6�<0/ 6�642 8�3�3�.�<�7 8!.0/!1�10<�6 3>9;7�1�< 1 2=/�1 2 8!1 2�1�1
<�8!3 <0/!< <0/!5 /�6�1�.�70/ 8!742=/>202�3 3>9;<�<42 1 <01 5 5�1 .�1

@ <0/!6�8 80/!5�< 2=8!7�7 /�142=/!<0/ 8�/!1�.�.0642 3>9;7�<�3 1 5�101 6 8!1 2=/!1
@ 8!.�706 5�.42 @ 2�<42=/ /0/!7�1�742 8!7�6�1�6�8!. 3>9;3�<�. 2 2�101 / .�1 /!1
@ 708!70. /�.0/�/ <0/!1 /�542�5�<0/ 8!6�.�<�<?2�1 3>9;3�7�< 2 2=/�1 8 .�1 2�2�1

501�6 542�. 5�1�7 8�708�/!6�< 8�8!1�30808�/ 3>9;742=8 5 5�101 . 8!1 2=8!1
.0.�5 .08!3 .�.�< /42�642�7�5 8�/!742=8�1�1 3>9;3�70/ . 2=/�1 . 5�1 2�2�1
8�1�3 8>2=/ 8>2�2 8�7�6�<�5�3 8�8!142�607�< 3>9;3�642 . 2=/�1 6 8!1 7�1
505�5 5�5�7 5�5�6 8�30/!3�.�5 8!.�.�3�1�/>2 3>9;7�5�7 8 5�101 2 5�1 2�6�1

@ /42=/ 6�6�1 6�.�1 8�7�<�5�142 8�8!.�308�.�5 3>9;7�5�< / 5�101 . 5�1 2�6�1
@ 3�3�607 8!7�5 @ /!.�1 /�.�7�7�<�3 8!<�3�.�107�3 3>9;30/!3 6 2�101 5 5�1 <�1

7�7 8!<�7 2�.42 6?2�.�7�342 /�8!542�70<08 3>9;3�.42 6 <01 6 .�1 .�1
50708 8!6�5 .42�3 8�3�.08!.�3 8!.�50/!50<0/ 3>9;708!< 3 5�101 5 .�1 2=/!1
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<05�3 3�70/ <08!< /�108!1�7�< 8�/!5�.�70<�7 3>9;7�<08 3 5�101 / 8!1 2=/!1
@ 8�/>2=3 2=3�7�6 @ 708 /�<�742=/!. /!1�7�<0/�6�1 3>9;3�1�5 7 <01 . 5�1 .�1

808�/ /�/�/ 8!6�1 605�7�.�.�< /�8!7�1�50<�7 3>9;<�508 7 <01 . .�1 .�1
@ 8!.42=< 6�7�< @ 2�6�<08 /�.�6�7�6�5 8!<�6�6�307�7 3>9;3�<�3 2�1 2�101 8 8!1 8!1

2�8�/ 5�1�6 2=/!5 /�<42�7�7�< /!1�<�7�.07�. 3>9;3�3 2�1 2�101 / 8!1 /!1
@ 50/!3�/ /!1�5 @ 2=/!1�6 /�<�6�708!< />2�2�742=70/ 3>9;3�<�. 2=8 <01 6 5�1 8!1

808!7 8�/!< 8�/�8 /0/!1�642=8 8!3�<0/>2=3�< 3>9;30/�8 2�7 2�101 2 8!1 /!1
.0.�6 8!.�6 .�642 /42�.42=/!7 8�/!.�1�601�< 3>9;3�5�7 542 2�101 6 5�1 <�1
.07�1 .�7�7 .�708 8�<42=8!6�7 8!5�5�6�<?2�< 3>9;7�60/ 5�. 5�101 / .�1 2=/!1

@ 5�508�6 5�642 @ 2�5�1�. /�<�5�508!1 /!142�<�<05�3 3>9;<�6�7 508 <01 5 8!1 5�1
@ .�<42=< 5�3�3 @ 2�1�7�. /�6�.08�8�8 8!7�<�<�505�7 3>9;3�.08 50/ 2�101 2 8!1 8!1

3�3 2�6�/!6�6 .08!6 /�1�<�<�6�< 8�/!5�3�10.08 3>9;742�3 5�< 2=/�1 6 .�1 2�2�1
2�/!. 542�< 2�642 /�342=/!1�. />2�6�1�.�/!6 3>9;3�<08 5�7 2�101 2 .�1 6�1
2=7�6 5�108 5�142 /�542�708�/ 8�/!742�505�< 3>9;<�7�6 5�7 2�101 . 5�1 <�1

@ .�708�. <�8!<0/ 2�5�7�6 /�1�6�<�1�. 8�8!7�6�.�/>2 3>9;3�<08 .�1 2=/�1 . .�1 2�1�1
2�8!< 5�5�5 2=/!7 /�.�608!5�1 8!<08!3�6050/ 3>9;30/!5 .08 2�101 / 5�1 <�1

@ 3�7�305 607�1�. 8�8!6 8�7�308!5�1 8�8>2�50/�10/ 3>9;30/!. .08 2=/�1 2 .�1 2�1�1
@ 2�3�7�70. /!742 .�<�6 8�3�742�2�7 8!.�7�1�<�8�8 3>9;7�<�< .0/ 5�101 8 8!1 2=/!1

@ /�.�1 6�142 8�8!< 6�/!6�6�<08 /!3�<�.42�8>2 3>9;708�8 .0/ 2�101 / 5�1 6�1
<�7 2�<�7 3�7 /�.�708!30/ 8!<08!5�103�6 3>9;<�7 .�< <01 / 8!1 2�1

@ .�6�<0. 3�.�3 @ 2=8!3�5 8�6�50/!5�7 8>2�.42�7�/�8 3>9;7�.�. .�3 2=/�1 2 8!1 7�1
@ 8!1�<0. 842=/�/ @ .0/!< 8�708!1�508 8�8>2�7�607�1 3>9;708!6 .�7 5�101 / 8!1 2=8!1

2=.�1 642�7 2=8!7 /0/!7�5�.42 8!3�7�3�10<�. 3>9;<0/!7 8>2 <01 2 .�1 .�1
5�/!7 5�6�< 5�6�. 8�7�1�108>2 8!.�6�1�<�8!5 3>9;3�7�7 8>2 2=/�1 6 .�1 2�1�1
.0.0/ .08!. .�.�7 6050/!<�<0/ /�/!6�542=1�1 3>9;3�3�3 8>2 2�101 6 .�1 6�1
6?2�1 6�5�1 642=8 6�/>2�342�< /!<�<�3�50608 3>9;3�60/ 8>2 <01 2 .�1 5�1

@ /!<�505 202�108 @ .�< /08!5�<�6�. 8!3�5�3�50<�6 3>9;3�7�6 8!5 <01 5 5�1 8!1
507�3 8!<�3 .42=8 /42�108!.�1 8�/�8!<�3�/!1 3>9;742 8!5 2=/�1 / .�1 2�2�1

@ 5010/ .42�2 @ 3�. <05�<�5�7�< 608>2�<�50<08 3>9;3�5�. 8!. <01 . .�1 5�1
2�/!3 5�60/ 2�60/ /�30/!1�<�. />2�60/>2=6�< 3>9;3�5�3 8!. <01 . 5�1 8!1

@ 50<�< 5?2=8!3 5�.�3 60.�6�7�5�. /!<42=/�/�1�5 3>9;7�<08 8!. 2�101 / 8!1 8!1
@ 6060/ 7?2�5�5 2�1�1�. /42�<�7�6�3 8�/!7�5�3�8!1 3>9;3�6�< 8�/ 2�101 . 5�1 6�1

@ /�/!70< 5030/!1 2�2�2�5 701�308!508 3�5�5�6�.�/!3 7>9;10/!6 8�/ <01 6 8!1 2�1
2=5�1 2�.�5 2�50/ /�30/!642�1 />2�3�6�6�/>2 3>9;30/!< 8!< <01 5 .�1 5�1

@ 2�142=8�7 /�.�6�< 2=8!30/ 8�708!<�3�3 8�8�8!108�1�6 3>9;7�<08 8!3 5�101 / .�1 2�6�1
7�6 2=/!< 2�1�< /08!<�108!< 8!342=/!.06�3 3>9;3�1�5 8!7 <01 2 8!1 5�1

2=1�. .�10/ 2�1�7 /�7�542=/!3 /!5�642�2=142 3>9;3�30/ /!1 2�101 . .�1 /!1
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@ /�/!506 5�.�7 2=/!1 /�6�.08�8!3 8!7�3�.�605�7 3>9;308�/ /!1 2�101 . .�1 6�1
2=5�< 5�608 2=8�/ /�.�<42�3�5 8!<0/!.0/�7�1 3>9;308!7 /�8 2�101 8 5�1 <�1
2=708 5�142 2�7�< /�5�<�7�.�< 8!<42�2�2=3�5 3>9;7�508 /�8 2=/�1 6 5�1 2�5�1

@ 708!<0< .�8!.�5 2�5�.�1 /�108!.42=/ 8�/>2�6�<03�6 3>9;70/!6 /!< 5�101 5 5�1 2�<�1
@ 307�3 <�6�5 @ 8!.�5 /�1�642�2=8 8�/>2�3�607�7 3>9;7�5�3 642 2=/�1 / 5�1 2�2�1
3?2�3 3�5�6 3�5�5 /�1�.�5�7�. 8�/!5�.08�<08 3>9;7�3�3 6�. 5�101 6 5�1 2�<�1
8�3�3 /!1�1 8!7�5 8�70/�8!<�7 8�8!.0/!1?2=/ 3>9;70/>2 608 5�101 8 .�1 2�6�1

@ /�8!10< .0.42�< 2�2=8 8�7�.�7�.0/ 8�8>2�6�30<�6 3>9;708!5 60/ 5�101 8 8!1 2=8!1
.�/!7 .�<�3 .�6�. 8�70/>2=/!1 8�8>2�2�106�6 3>9;7�1�7 60/ 2=/�1 / .�1 2�1�1

@ 2�708�3 6�/!7�5 <�1�1 /42�6�6�.0/ 8!6�508!<?2�6 3>9;70/!5 6�3 5�101 5 .�1 2�6�1
@ /!64202 2�5�3 @ 7�<08 60.42�<�508 /�/!7�7�<?2�2 3>9;3�608 6�7 <01 8 .�1 .�1
@ /�.�3 <�1�. @ .08!. /�6�7�7�<�< /!1�70/!303�< 3>9;708>2 6�7 2�101 5 .�1 6�1
2=5�< <�.�1 2�3�7 /�<08!3�7�1 />2�2�742=3�. 3>9;7�10/ 6�7 2�101 / .�1 6�1

@ 8�8�8�. 202�5�7 @ .�5�5 6�/!<�60/!1 /!<�7�7�703�6 3>9;342�7 <42 <01 / .�1 .�1
@ <�.�101 /!342 2�3�1 /�308�/�8!. />2�2�3�305�1 3>9;<0/!< <�. <01 2 8!1 2�1

808!3 8�/!7 8�/!5 /42�6�10/!5 8�/!742�3?2�< 3>9;3�7�3 <�. 2=/�1 2 .�1 2�2�1
2=<�3 50/!7 2�30/ /�6�<�30/!7 /!142�.�601�3 3>9;3�5�7 <0/ 2�101 6 5�1 6�1

@ /�/!306 5�.�3 7�1 /�542�70/�/ 8!6�5�.0/�6�< 3>9;30/!3 <�6 2�101 5 5�1 6�1
<06�< <�<0/ <�<42 /0/�/�8!3�< 8!3�708!1�/!6 3>9;342 <�< 2�101 . 8!1 8!1

@ 60/�8�1 307�6�6 2�542=8 /�1�3�60/!5 8�/>2�<�30.�5 3>9;3�3�5 3�1 2=/�1 5 .�1 2�2�1
2=.�3 8!1�6 2�608 8�<�3�.08!< 8!50/�/�/0/!7 3>9;3�7�6 342 2=/�1 5 8!1 7�1

@ /!10/0/ 5�6�5 @ 3�1�< /�3�6�1�3�3 />2�7�5�<01�1 3>9;3�6 3�. <01 / 8!1 5�1
501�1 5�.�3 5�108 /42�30/�/!3 8!642�<�60.�3 3>9;7�10/ 3�< 2=/�1 6 8!1 2�1�1
2=.�7 .08>2 2=8!3 6�8!6�642�. /!<�5�6�<0<�< 3>9;30/!< 3�3 <01 / 5�1 8!1

@ 2�6�70< /�542�2 />2�. 8�7�.�6�.�3 8�8�8!5�.�8!7 3>9;7�7�7 3�3 5�101 6 .�1 2�6�1
.07�1 8!142 .�7�6 60108>2=8!6 /!.�5�3�.01�1 3>9;3�5 3�7 <01 5 .�1 .�1

@ <�1�<03 642=8 @ 5�7�1�6 /�1�3�1�7�5 8�/!.42=80/!. 3>9;742�7 7�6 2=/�1 / 8!1 2�1�1
@ 2�5�303 50/�/ 5�.0/ 8�70/�/�/!7 8�8!1�3�101�7 3>9;3�70/ 7�6 2=/�1 5 .�1 2�1�1

202�1 .�60/ 2�5�6 /0/!1�1�60/ 8!3�7�1�70508 3>9;3�7�5 2�1�5 2�101 2 .�1 /!1
@ /0/!< .�1�3 @ .�3�. /08�8>2�6�3 8!3�.�.080/!< 3>9;3�3�5 2�1�. 2�101 6 8!1 8!1
/42�2 /!5�1 />2=8 8�708>2�2�5 8�8!5�3�<01�3 3>9;7�6�. 2�2�2 5�101 5 8!1 2=/!1
.03�7 .�7�6 .�7�5 /�3�<�5�3�3 />2�<�6�50<�3 3>9;342=8 2�2=/ <01 8 5�1 8!1
2=3�3 /�8!6 5�1�< /�108!7�<�7 8�8!3�6�.01�1 3>9;3�308 2�2�7 2=/�1 / 8!1 7�1
2=1�1 5�742 2�2�5 /�<42�<�<�3 /!108�8�/�5�6 3>9;3�5�. 2�5�< <01 . 8!1 2�1
2�8�/ 2�<�7 2=/!5 607�5�5�<�5 6�508!<42=<�6 7>9;1�508 2�.�. 2�101 6 .�1 /!1
202�5 542=8 2�.�1 /�<0/�/!5�1 /!10/!10/�.�. 3>9;<�<�6 2�.�< <01 6 8!1 5�1

@ 2�1�.�6?2 /!6�. 5�508 60108�8!70/ /!.�<08�8�5�3 3>9;3�742 2=8>2 2�101 5 8!1 /!1
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5�/!< 5�6�< 5�642 8�<�6�6�.�3 8!50/!.�<0<�< 3>9;7�50/ 2=/!6 5�101 2 8!1 2=8!1
.0<�1 8�8!. .�<�7 8�7�30/!3�< 8�8�/!3�60.�5 3>9;708!. 508!6 5�101 6 5�1 2�6�1

@ /�8�8�5 .�.42 5�6�7 8�3�<0/!7�< 8!.0/!<42�8!< 3>9;7�.�6 5�3�1 5�101 6 .�1 2=/!1
@ 8!10/�1 .06�6�5 50/!3 6?2�.08�/!. /�8!5�34202�< 3>9;308!3 .�108 <01 8 .�1 5�1

5�/!1 5�6�6 50/�8 /�1�708!<42 8�/!.�342=.�7 3>9;7�1�3 .�5�6 5�101 / 5�1 2�6�1
8�<�6 8!708 8!3�5 8�6�.0/!<0/ 8>2=8!.0/�1�6 3>9;7�.�3 .�.�1 5�101 5 8!1 2=8!1
/�<�. /!3�5 /!<�< 8�<�.�6�<�7 8!5�5�642�/!7 3>9;7�5�5 .08!1 5�101 5 5�1 2�6�1
3�1 70/!7 2�5�3 <?2�6�<42�6 608!10/!50<�7 3>9;7�.�< .08>2 <01 6 5�1 .�1

@ /!3�706 2=3�1�3 5�7 /0/!<�3�.08 8!3�3�6�60.�3 3>9;<�6 .�<0/ <01 8 8!1 5�1
@ .07�< 2=5�6�1 <�. <01�<�3�7�< 6�.�6�.�707�7 3>9;7�7 .�70/ <01 / 5�1 .�1

@ /!.42�/ 508>2 <�. /�.�742�1�3 8!<�<08!7?2�7 3>9;30/!< 8!10/ 2�101 5 8!1 8!1
507�5 .�108 5�7�6 8�708!.0/!7 8�8!1�6�50542 3>9;742�. 8!3�< 5�101 8 5�1 2�6�1
.0.�5 .08!1 .�.0/ 8�7�542�7�5 8�8>2�108�1�< 3>9;7�642 8!7�7 5�101 2 8!1 2=/!1

@ 2�1�108�< 2=50/!7 @ 2�6�3�. /0/!1�.�.42 8!7�1�6�701�. 3>9;742�6 /!5�< 2=/�1 6 5�1 2�2�1
50.�. 508!6 5�.�7 8�<42=/!508 8>2�7�30/�.42 3>9;7�108 /!.�1 2=/�1 5 8!1 2�1�1

@ 7�7�50< <0/!5 @ 508�/!5 /42�1�5�5�6 8�/�8!1�1030/ 3>9;3�7�3 /!<�6 2=/�1 . 8!1 7�1
5?2�. 5�.�7 542�< /�1�142=/!6 8�8!6�.�10<08 3>9;7�5�. 6�542 2=/�1 . .�1 2�2�1
2�/!5 2�<42 2=/!7 /42�2�7�7�3 8�/!.�60/�.�3 3>9;3�6 <�1�. 2=/�1 8 .�1 2�1�1

.0808!. .�8�/!5 .08�8!< /08!6�6�608 8!3�6�342=.�3 3>9;7�10/ 7�5�5 5�101 6 8!1 2=8!1
2=5�5 />2�2 2=8>2 /�7�7�3�10/ /!.�1�<�601�7 3>9;308!7 2�5�.�6 <01 5 8!1 2�1
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2�1 8!.�7 6�<�7 /!1�3 2�1�601�1 8�80/!5�1 8:9;5 1 60/!1 <�101 <�1�1
5�1 /!342 <�<�1 6�3�< 8>2�601�1 2�3�705�3�1 8:9 /�/ 1 60/!1 <�101 <�1�1
.�1 .42�7 7�<�7 /�/�8 7�1�701�1 8!5�<05�.�1 8:9;< 1 60/!1 <�101 <�1�1
8!1 5�642 742�7 /!742 2=/!3�1�301 <0/�/�1�3�1 8:9;<�<�< 1 60/!1 <�101 <�1�1
/!1 .0/!5 2�10/!1 6�5�3 508!6�7�101 2�2�7�1�8!1�1 8:9;3�542 1 60/!1 <�101 <�1�1
6�1 60/!5 2�.�6�1 7�3�. .08�/!6�601 2�6�<�6�8!6�1 8:9;30/ 2�7 60/!1 <�101 <�1�1
<�1 .0/�/ 2�1�642 3�1�. 8!.�7�342=1 542=8!50308!1 8:9;3�<�5 1 60/!1 <�101 <�1�1
3�1 />2�1 2�.�5�< 30/!1 /!542�7�501 50/�/>2=<�6�1 8:9;3�3�7 1 60/!1 <�101 <�1�1
7�1 .08>2 2�142�1 <�<�6 /!7�6�508�6 5�7�5�5�/�/!1 8:9;7�1�5 1 60/!1 <�101 <�1�1

2=1�1 8!.�7 2�542�5 7�142 6�5�.�7�603 .�1�<�60608!1 8:9;7�.42 5 60/!1 <�101 <�1�1
202�1 2�5�5 342�7 .0/!. 642�1�<�501 .�1�6�70.�.�1 /:9;1�5�6 1 60/!1 <�101 <�1�1
2=5�1 /!7�1 2�5�<�1 3�1�1 642=8�8�8�6 .42�.0/�6�608 /:9 2�1�. 8 60/!1 <�101 <�1�1
2=.�1 8>2�5 2=8!1�5 6�6�3 6�7�1�.�101 .0/!<�1�/!3�1 /:9 2�<�. 1 60/!1 <�101 <�1�1
2�8!1 .�5�5 2�2�.0/ /!3�7 <�1�7�.�105 .�<�5�501�<�1 /:9;508!3 2�. 60/!1 <�101 <�1�1
2�/!1 .�.�7 2�.�1�. 6�1�6 />2�.�6�.0< 5�<42=/�.�<�5 /:9;5�3�< 1 60/!1 <�101 <�1�1
2=6�1 /!1�7 2�2=/!1 <42�3 .�142�2�2=1 2�6�1�601�7�6 /:9;.�.08 1 60/!1 <�101 <�1�1
2=<�1 2�5�5 /!508 .08!6 5�.�7�6�70< 2�.42�50542�5 /:9 8!<08 5�6 60/!1 <�101 <�1�1
2=3�1 .03�6�6 /�8!1�5 8>2�5�7 2�.�308!305 <�6�5?2�60/ /:9 /!108 6 60/!1 <�101 <�1�1
2=7�1 703�6�. 202�6�.�< 2�142=/�/ 2�542�50808 608!.0<�7�< /:9;.42 5�< 60/!1 <�101 <�1�1
501�1 5�5�/>2�7 5�/>2=8!7 5�5�3�30/ 2=8!50/�80/ <�6�701�60/ /:9;.�70/ .�6�6 60/!1 <�101 <�1�1
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2�1 2=5�1�7 2�.�.07 2�5�<0/ 2�.�7�<01 306�642=8 6>9 5 1 2=1�1�1 8!101
5�1 8!<08 2�.�507 3�7�. /�8!<�<01 .0/�3�342�3 6>9 /�/>2 1 2=1�1�1 8!101
.�1 8>2=/ 2�.�<0. <�<�3 2�2�3�<�101 <�7�/!.�1�< 6>9 < 1 2=1�1�1 8!101
8!1 8!7�7 2�2�2�/ 308�8 5�142=8!301 2�.�60/�1�5�< 6>9;<�<0/ 1 2=1�1�1 8!101
/!1 6�.�1 2�10842 <�3�6 .42�3�3�601 542�<080/!.�< 649 3�5 1 2=1�1�1 8!101
6�1 8!70/ 2�.�6�/ 308�/ 8�/!.42�305 .42�108�.�7�< 649 30/ 1 2=1�1�1 8!101
<�1 8!.�1 2=8>2=1 6�<08 /!7�<�1�5�8 8>2�1�50<�<0/ 6>9;3�<�5 1 2=1�1�1 8!101
3�1 8�8>2 2=8!5�8 2�1�1�7 <42�2�3�1?2 8!7�1�50742�. 6>9;3�3�3 1 2=1�1�1 8!101
7�1 8!.�6 2�1�601 <�<�< <�7�5�7�701 /�8!<42�/>2=8 6>9 7 1 2=1�1�1 8!101

2�1�1 6�7�5 2�.0/�6 2�1�742 7�.0/!6�7�8 608!30/42�2�1 6>9;7�.42 1 2=1�1�1 8!101
2�2�1 .�3 2=/>2=3 2�10/!. 7�3�<�70/�5 6�7�.08�6�7�. <>9;142�7 2�3 2=1�1�1 8!101
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2�5�1 8>2�< 2=/!.05 2�2=/�8 2=1�1�.�.�.03 <42�508�3�5�1 <>9 2�142 2 2=1�1�1 8!101
2�.�1 @ /0/!6 2=8�8�< 2�10/!. 7�.�742�.05 6�<�.0/08�8!7 <>9 2�<�5 2 2=1�1�1 8!101
2=8!1 @ 2�50<�1 2=8!303 6�7�< 2=10/!5�<08�5 <�642�<?2�5�< <>9;5�.�6 /!< 2=1�1�1 8!101
2=/!1 60/!. 2=8!6�/ 7�3�3 <�3�6�6�<01 /!<�.0/08!6�. <>9;5�742 8!3 2=1�1�1 8!101
2�6�1 2�<42=3�7 2�3�7�605 2=<�6�6�1 2�.�<0/>2=. 2�1�1�60<08�8 <>9;.�542 5�6�6 2=1�1�1 8!101
2�<�1 .0/!7�/!< .�308!30< .0608!<�< 2�2=8�/!1�8 3�.0.�1�7�< <>9;5�<�6 5�5�5 2=1�1�1 8!101
2�3�1 />2�307�. /!.�608�3 /�508!.�. 2�.�.�.42�8 7�60642�6�1 <>9;508!< 5�10/ 2=1�1�1 8!101
2�7�1 6�60/42�7 6�3�.�103 60<�1�.�5 2=/!6�5080/ 2�2�.0/�7�60/ <49 5�< 5�3�1 2=1�1�1 8!101
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2�1 6�8!7 <�3�7 <�505 506�6�<�5 2�342=3�3�1�3 6�3>9 2�7�5 1 2�101 8�/!1 8 8�/�1
5�1 8�1�< 742�3 6�10< /�.�.�7�5 <�5�70108�8!1 2�.06>9;/08!6 1 2�101 8�/!1 8 8�/�1
.�1 /�542 2�10/!1 /!7�8 <�8!6�1�1 2=/!50/0/!<�7�5 5�1�8:9;/�142 1 2�101 8�/!1 8 8�/�1
8!1 808!5 2�1�5�5 6�7�/ 703�6�3�1 5�6�7�106�.�.�6 5�<05>9 606�. 1 2�101 8�/!1 8 8�/�1
/!1 842=8 3�70/ <�507 2�50.0/!6�1 8!542�2=7�<�508 .08�1>9 3030/ 1 2�101 8�/!1 8 8�/�1
6�1 8�3�7 3�5�. 6�60< 2=8�.�.�<�5 /!30/!706�6�1�1 8!103>9 <01�. 1 2�101 8�/!1 8 8�/�1
<�1 80/!< 2�10/!6 3�105 2=/�30/>2�5 <0/�8!<01�308!3 8!<06>9 2=542 1 2�101 8�/!1 8 8�/�1
3�1 /�1�< 2�2�5�< 308�3 2�6?2�2�2�5 3�<�.0/42�5�1�3 /�8�5>9 2=<�< 1 2�101 8�/!1 8 8�/�1
7�1 /08!3 2�1�50/ 30/42 2=/�6�7�3�1 70/!5�60.�3�1�1 6�106>9 3�/!. 1 2�101 8�/!1 8 8�/�1

2�1�1 8�608 7�<42 60/�6 2=8�6�.08�8 7�3�508�50/!6�1 6�<?2!9 .?2�. 1 2�101 8�/!1 8 8�/�1
2�2�1 8�3�5 2�2�5�1 <�305 2=8�1�5�108 2!9;108 ��� 1�3 <08�.>9 5�/!. 6 2�101 8�/!1 8 8�/�1
2�5�1 808!5 2�1�3�7 <08�1 2�506�3�5�1 2!9;1�. ��� 1�3 34202!9 202�7 5�. 2�101 8�/!1 8 8�/�1
2�.�1 842=/ 2�5�1�5 <42=3 6?2�508!3 /!1�1�7�/!7�6�1 342�<>9;7�5 1 2�101 8�/!1 8 8�/�1
2=8!1 /0/!7 2�5�.0/ <�70< 70/!.�5 <0/!<050/!50/ <�7�8:9;8�.�5 . 2�101 8�/!1 8 8�/�1
2=/!1 2�3�3�<?2 5?2�5�7�6 2�7�5�1?2 202�.�6�. 7�3�.?2�.�.08 3�6�/:9 501�6 542 2�101 8�/!1 8 8�/�1
2�6�1 .0/>2�7�/ .0<�.�108 .0/�8!6�8 3�308!7 <�7�301�3�30/ 7�1?2!9 307�< 2�3 2�101 8�/!1 8 8�/�1
2�<�1 8!<42=/42 8�7�6�.0/ 8!<08!70. 2=3�.�6�< 2�3�6�7�/!708!3 2�1?2�<>9;742 /!6 2�101 8�/!1 8 8�/�1
2�3�1 6�5�<�5?2 6�8!<�.�1 6�.42=/�5 2�/!<08!5 2�6�3�50<42�.�7 2�1�603>9 70.�. 7 2�101 8�/!1 8 8�/�1
2�7�1 <�308!703 3?2=8>2�7 <�3�7�1�/ 501�.�1�3 5�.�.08�742�7�6 2�2=8�7>9 <�/�8 .�5 2�101 8�/!1 8 8�/�1
5�1�1 2�1�508!307 2�1�.0708!< 2�1�5�<�706 2=.�1�6�7 2=/!5�<07�108!1 2�2�607>9 2=1�6 6�<�. 2�101 8�/!1 8 8�/�1
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2�1 2�7�1 5�3?2�1 2�2=1�7 2�<�708>2 2�2�5050/!6 6>9;50/!< 1 <�1 8 501 .�1
5�1 7�1 <�301�1 2�703�< .0/�8>2�2 5�.08�5�1�5 6>9;642=8 1 <�1 8 501 .�1
.�1 7�3 <0/�<�< 5�503�5 /!.�5�<�5 .�6�505�3�7 6>9;3�142 1 <�1 8 501 .�1
8!1 542=8 7�5?2=8 5�<05�5 6�3�7�5�7 8!<�506�50/ 6>9;30/!< 1 <�1 8 501 .�1
/!1 2�6�6 .�<�.01�< /!505�< 3�3�6�6�< 642�.0.�7�7 6>9;742�3 1 <�1 8 501 .�1
6�1 2�3�1 5�.08�1�7 8!506�. 2=10/�8>2�7 <�.42=7�1�< 6>9;708!. 1 <�1 8 501 .�1
<�1 5�<�1 5�<�306�3 /!306�7 2=5�.�.�1�< 3�6�10.08!< 6>9;7�<�< 1 <�1 8 501 .�1
3�1 2�5�< 5�5�.�8!< 8!<�/�/ 2=5�608!<�7 3�308�1�708 6>9;7�7 1 <�1 8 501 .�1
7�1 <�3 .�10808!7 <�3030/ 2=5�30/!.�6 7�1�50<�7�. <>9;1�508 1 <�1 8 501 .�1

2�1�1 2=/!1 .�6�3�8�8 <�307�. 2=.08!3�<08 70/!706�6�6 <>9 2�2=/ 1 <�1 8 501 .�1
2�2�1 2=8!6 5�6�<�/!6 6�601�5 2=508>2�3�3 3�7�101�7�5 <>9 2�6�< 1 <�1 8 501 .�1
2�5�1 2�6�7 .0/!307�. 2�10/�.�3 2=108�/!5�6 <0/!7�/�/!3 <>9;5�6�< 1 <�1 8 501 .�1
2�.�1 .�5�7 8!.�70608 7�.07�. 342�<�5�. 6�142=50/!. <>9;.0/!< 1 <�1 8 501 .�1
2=8!1 <0/ 6�3�1�8!. 2�2�7?2�7 <�.�7�3�< /�/!.07�642 <>9 8!3�< 1 <�1 8 501 .�1
2=/!1 60/!142 742�<05�7 2�7�101�6 /!<�<0/>2 8!.080/!<�1 <>9 /!50/ 1 <�1 8 501 .�1
2�6�1 2�/!<�5�6 2�1�6�306�6 5�308�608 6�108!50/ 8�/�8�.08!1 <>9 />2�7 1 <�1 8 501 .�1
2�<�1 .�/!1�5�1 2�1�1�6�/�8 8!3�<07�1 6�3�6�3�3 /!542�/>2�6 <>9 /!7�. 1 <�1 8 501 .�1
2�3�1 8�5�3�342 2�.�342=5�< /!3�1�/>2 342=/>2�7 6�5�607�10/ <>9;6�7 1 <�1 8 501 .�1
2�7�1 <06�3�60/ 2�6�5�1�8>2 7�5�50<0/ 3�608!142 6�6�5?2�<08 <>9;6�608 1 <�1 8 501 .�1
5�1�1 303�10/!. 2=/!342=6�. 2�108!30108 7�70/�/!. <�<42=308�/ <>9;<0/!. 1 <�1 8 501 .�1

� 
 � � � � u � �N�kt�� � � u � � � �4t � � � s � s
kg��� � �GA	NQF\K�A~FIMONQADHJ�y_�f�m�ADN|��A�A�M�eGFIMgsLKLA�PJPQ_�s�A�P�?
� � � �GAUMlEgK8m�ADH¨c���Mgc/aGADPuEgPhA�a`FIM`_ PJ�d_�HJK eGHhcl[�ADaGEGHhAy?
� � ¦ � � �GAUNQFIKLA�c�EgN��y_�fIEgA���cWH�NQ�GAS_�[x�-MGc��¨f\A�aGsWKLA�MONBc���_�M`FIMGF NQF _yf�eGF\MGs KLA�PhPh_�sWAy?
� � > � � �GAUNQFIKLA�c�EgN��y_�fIEgA���cWH�NQ�GAUP���_�HJK¬eGHJc/[DA�aGEGHJA�?

�
���!� � ����� ����� ��	
� �
����� ��������� ������������� ���%� ���"�!� � &(' 
 )%* 2 )+* 5
2�1 .�5�7 .�.05 .�.42 2�5�7?2�6 3�1�3�1�< 6>9;50/!6 1 2�101 8 5�1 601
5�1 2=8!1 2=8�5 2=8>2 50/>2=7�7 2=6�6�.0/!. 6>9;6�1�5 1 2�101 8 5�1 601
.�1 2�2=/ 2�706 2�5�1 .�<�301�5 5�/!60/!7�3 6>9;<�3�3 2 2�101 8 5�1 601

o �



8!1 50/>2 50/0/ 50/!. 8!7�30.0/ .�8>2=8�8!6 6>9;30/!5 1 2�101 8 5�1 601
/!1 2�10/ 2�2=7 2�2�1 6�.�60<�5 80/>2�<�308 <>9;1�70/ 1 2�101 8 5�1 601
6�1 2�2�1 2�2=7 2�2=8 <�.�70708 /42�3�3�5�1 <>9;142�5 2 2�101 8 5�1 601
<�1 2�2�< 2�50< 2�508 3�.�30<0/ /�3�7�5�1�1 <>9;1�50/ 1 2�101 8 5�1 601
3�1 2�2�< 2�.01 2�542 308�8�<�7 /�3�342�6�1 6>9;7�6�5 1 2�101 8 5�1 601
7�1 5�7�< .42=1 .�142 3�3�.01�5 6050/!<�.�3 <>9;1�3�6 1 2�101 8 5�1 601

2�1�1 />2=/ /!5�/ /!5�5 3�3�<�/!6 605�7�742=8 <>9;1�7�< 2�3�6 2�101 8 5�1 601
2�2�1 /!5�3 /�8�1 /!.0/ 7�<�70.08 <�/!5�<�.�. <>9;6�3�6 308!< 2�101 8 5�1 601
2�5�1 2�1�7 2�501 2�2�. 608!<03�. 8�308!6�108 <>9;8�3 5�30/ 2�101 8 5�1 601
2�.�1 5�5�1 5�.0. 5�508 /!50/�30/ 842=8!1�<�7 <>9;3�<08 /�/!5 2�101 8 5�1 601
2=8!1 2�342 50/08 5�1�1 2�<�10<�3 2�8!6�.�1�. 3>9 /!6�< />2�< 2�101 8 5�1 601
2=/!1 8�<�142 8!<�30< 8!<�.0/ 5�105�3 2�<�1�.�3 3>9 8!142 .�642 2�101 8 5�1 601
2�6�1 508!.�8!7 508�/>2�/ 5�8!.�3�5 .�10542 5�<�3�.�6 7>9;542=8 1 2�101 8 5�1 601
2�<�1 8>2�10642 8>2�.�.?2 842�1�7�7 8!10.�3 .�<�642�5 7>9;.42=/ 2�.�8!1 2�101 8 5�1 601
2�3�1 /!742�8!1 /!7�5�7�8 /�742�308 5�60.�1 542�742�2 3>9;.�.42 5�<�< 2�101 8 5�1 601
2�7�1 6�.�70.�1 608!1�3�8 60.�7�6�6 2�1�70<�1 2=142�3�108 7>9 503 308�/ 2�101 8 5�1 601
5�1�1 7�5�.�8!3 7�508!501 705�.�<�6 /!103�< 8>2�642�5 3>9 2=3 2�342 2�101 8 5�1 601

� � �~� �¬� ��� � ��� � ��� � � � ��� � �T� �

aGHJcWe � � � �GATe�A�HJ[�ADM-NQ_�sWASc���e#_�[x��A^NQPBaGHhc�eGe�ADa�F\M,NQ�GAUMGA^N|�dcWHJ��?
KLFIM�� � �gATKLFIMGF\K8EGK�NQF\K�A ��cWHB_ Mgc/aGA	NhcLagADNQAD[DN¨NQ�gA �&_yFIfIEgHhA�?
K�_)z�� � �GATK�_)z/FIKªEGK�NhFIKLA ��cWH¨_ MGclaGA�NQcLaGADNhA�[^NBNh�GA��&_�FIf\EGHhAy?
_.�ls � � �GAª_.��A�HQ_ysWA	NQFIKLA ��cWHB_ MGclaGA	NQc aGA^NQA�[^N¨NQ�GA��&_�F\fIEGHJA�?
KLPhsWP � � �gAUNhc�Nx_yf M-EGK8m�A�H¨c��ZKLA�PJPQ_�s�A�P¨PhADM-NumO]�NQ�gASMgc/aGADP�?
mO]-NQA�P � � �GA	Nhc�Nx_�f4MlEgK8m�ADH¨c���mO]-NQADP~PJA�MONBm-],Nh�GAUMGclaGA�PD?
mO]-NQA�P �yKLPhs � � �GAS_.�WA�Hh_�sWASM-EGK8m�A�H¨c���m-]-NhA�PBe�ADHBKLA�PJPQ_�s�ASPJA�MON.?
A�HJHhcWHJP � � �GAUNQc�NQ_�f M-EGK8m�A�H¨c�� �&_�f\PhA	aGA^NQA�[^NQF\cWMGP�?

q 

� 	 � s�u � � � s � � ��� � �pu�� �(� � t se�=t � t � � � s � s
kg��� � �GA	NQF\K�A~FIMONQADHJ�y_�f�m�ADN|��A�A�M��GA._yHJNQm�A._)NuKLA�PJPQ_�s�A�P�?
� � � � �GAª�BA._�H�NQm�A._yN NhFIKLA�cWE/N��y_�fIEGAy?
b���� � �GA	NQF\K�A	F\M-NhA�H���_yf m�A^N|�dADA�M�Ph[._yMGP ��c�H �&_�FIf\A�a,MGclaGA�PD?

�>�"����� � � � ����� ��	
� �
����� ��������� ������������� ��� ����� �!�"� &(' )+* ,-'
1 .42=/ 2�108!6 6�1�1 <�1�3�6�60. .08!70808!<�3 8:9;7�.42 1 60/!1 <�101 <�1�1

1>9;1�5 @ 8!.0/ 60/!1 8!.08 60/!1�7�.07 .�542�2=7�5�< 8:9;7�.08 2 60/!1 <�101 <�1�1
1>9;108 .�7 2=/!1�6 2�1�<�3 642�5�.08�7 .�1�542=1�7�. 8:9;7�.08 8!5 60/!1 <�101 <�1�1

oO�



1>9;1�6 @ 30/!< 2�1�1�. <�.42 /!6�708!30< 5�342�10108!5 8:9;7�.08 5�5 60/!1 <�101 <�1�1
1>9;1�3 @ /!3�3 7�742 6�.�1 />2�6�342=6 50/�8!301�1�. 8:9;7�. /�8 60/!1 <�101 <�1�1
1>9 2 @ 508 2�5�<�6 3�5�6 6�142�3�30< 5�7�6�3?2�7�6 8:9;7�.42 6�1 60/!1 <�101 <�1�1

1>9 2�5 @ 2�108 2�50/!< 308�8 /!1�308!6�8 50/!1�305�6�5 8:9;7�.�. 6�< 60/!1 <�101 <�1�1
1>9 2=8 @ 2=108�8 308>2 .�3�6 /!5�6�3�.�/ 50/!7�306�6�< 8:9;7�.�. /�8 60/!1 <�101 <�1�1
1>9 2�6 @ 2=3�5�7 3�3�5 5�.�. /!.�642�705 5�608!6?2�<�. 8:9;7�.0/ 2�.�7 60/!1 <�101 <�1�1
1>9 2�3 @ 642�< 2�.42�5 <0/!1 /�8!.�1�<�8 5�6�<�3010/!3 8:9;7�.42 /!6 60/!1 <�101 <�1�1
1>9;5 @ 2=1�10/ 2�5�6�7 3�3�3 8!642=8!.0. 5�5�<�60508!6 8:9;7�.�. <42 60/!1 <�101 <�1�1

1>9;5�5 @ 2=1�608 2�1�7�1 /!6�7 8!3�.�.�<01 5�.�3�.�8!1�< 8:9;7�.42 3�< 60/!1 <�101 <�1�1
1>9;508 @ .�<�< 2�5�<�. 3�7�< 8!6�.�1�301 5�5�3�.?2=8>2 8:9;7�. 2�1�3 60/!1 <�101 <�1�1
1>9;5�6 @ 6�6�. 2�.42�5 6�60/ 8!6�<08>2=5 5�.�10/0/!30/ 8:9;7�.�. 2�3�3 60/!1 <�101 <�1�1
1>9;5�3 @ .�/>2�7 2�.�342 6�5�1 8!642�.�<?2 5�5�<0842�6�7 8:9;7�5�7 2�708 60/!1 <�101 <�1�1
1>9;. @ 2=7�3�3 7�.�. 2�3�1 8!60/!608�7 5�5�7�<0742�6 8:9;7�.0/ 2�3�5 60/!1 <�101 <�1�1

1>9;.�5 @ 808�8!1 2�50/�8 6�1�3 8>2�1�<�30. 5�1�5�6?2�1�3 8:9;7�.�5 2�.�5 60/!1 <�101 <�1�1
1>9;.08 @ 5050/!. 2�2=8!3 .42=8 8!5�.�1�106 5�1�30/�<�1�6 8:9;7�.42 5�508 60/!1 <�101 <�1�1
1>9;.�6 @ 2=6�.�3 2�5�<�. <�1�< 8!1�5�.�<0< 2�7�3�.03�6�1 8:9;7�. 2=/!5 60/!1 <�101 <�1�1
1>9;.�3 @ 5�/>2�7 2�.�7�< 8!.08 8>2�6�30/�6 5�10/�/�7�3�3 8:9;7�.�5 5�6�5 60/!1 <�101 <�1�1
1>9 8 @ 5010/!6 3�1�7 /�1 .�5�1�508�6 2=/!<�70.42�5 8:9;7�.�5 5�7�< 60/!1 <�101 <�1�1

1>9 8!5 @ 50342�2 <0/!5 2�108 .08�/!<�703 2�<�10/0/!7�5 8:9;7�.�5 .�5�6 60/!1 <�101 <�1�1
1>9 8�8 @ .0.42�3 2�2�308 .�742 .�5�<�6�7?2 2�642�<�8�8!5 8:9;7�.�6 5�<�1 60/!1 <�101 <�1�1
1>9 8!6 @ .0742=/ 2�1�60/ 5�.0/ .�.�6�.�505 2�60/!30<�7�3 8:9;7�.�5 5�<�5 60/!1 <�101 <�1�1
1>9 8!3 @ 2=7�.�< 2�1�<�6 2=/!6 .�5�.�1�.0. 2=/!7�5�8!5�. 8:9;7�. .�108 60/!1 <�101 <�1�1
1>9 / @ .0.�3�. 2�10/!. .�<�1 .42=8!3�.�8 2=/�/!5�/!6�6 8:9;7�.42 .�6�1 60/!1 <�101 <�1�1

1>9 /!5 @ /�5�<42 3�6�5 @ .�.�. 5�70/!.42=6 2=8�/!606�<�7 8:9;7�.�. .�<�3 60/!1 <�101 <�1�1
1>9 /�8 @ 60.�5�1 708!. @ 30/ 5�<08�/!10. 2�.0/�842�3�6 8:9;7�.�. 8>2�. 60/!1 <�101 <�1�1
1>9 /!6 @ 3�8!1�. 7�6�7 @ .�5�7 5�708!<�105 2=8�/!.01�3�< 8:9;7�.42 .�70/ 60/!1 <�101 <�1�1
1>9 /!3 @ /�3�<08 6�<�3 @ .�6�5 508�/!108�7 2�5�1�307�608 8:9;7�.08 .08!7 60/!1 <�101 <�1�1
1>9;6 @ /�5�10/ 2�.08>2 2�142 50/�/�/!<05 2�5�6�1�8!.�< 8:9;7�.�5 .�6�6 60/!1 <�101 <�1�1

1>9;6�5 @ /�5�3�7 3�6�5 @ .�<08 508!6�<�.0. 2�542�6�/!342 8:9;7�.42 8!.�1 60/!1 <�101 <�1�1
1>9;608 @ 8�742=8 2�1�7�. @ 2�3�7 5�1�508!603 7�7�30742�7 8:9;7�.08 8�/�8 60/!1 <�101 <�1�1
1>9;6�6 @ 3?2�2=/ 2�142�< @ .�3�7 5�1�.0/!301 2�1�1�.070/!6 8:9;7�.�5 8!<�. 60/!1 <�101 <�1�1
1>9;6�3 @ 601�5�< 6�.�6 @ 7�1�7 542�1�6�.�8 2�1�.�306�142 8:9;7�.42 8!642 60/!1 <�101 <�1�1
1>9;< @ 6�/�/�/ 7�1�7 @ 7�5�6 2�3�542�106 3�7�<06�308 8:9;7�5�7 /!6�3 60/!1 <�101 <�1�1

1>9;<�5 @ 2�5�5?2�1 /�/!6 @ 2�5�.�. 2�608!3�6�8 342�.0142=8 8:9;7�.42 8!3�1 60/!1 <�101 <�1�1
1>9;<�6 @ 2�.�<?2�2 <�142 @ 2=/�/!< 2�.�7�50/08 6�3�60<�10/ 8:9;7�.42 /!6�5 60/!1 <�101 <�1�1
1>9;<�3 @ 2�.�6�8!< 3�3�1�. @ 508!< 2�.42�6�<?2 608!70108>2 8:9;7�5�7 /!1�3 60/!1 <�101 <�1�1
1>9;3 @ 2�1�70<�< 3�3�1 @ 2�<�6�1 2�50/!1�3�8 642�<010/!< 8:9;7�.�. 6�5�. 60/!1 <�101 <�1�1

oWV



1>9;3�5 @ 7�8!142 2�508�/ @ 2�.�<�7 2�1�60/�/�< /!50/08�/!< 8:9;7�.42 6�10/ 60/!1 <�101 <�1�1
1>9;308 @ 5�5�705�1 3�5�7 @ .�3�<�5 2�1�.08>2=3 /!1�70742�. 8:9;7�.42 <�108 60/!1 <�101 <�1�1
1>9;3�6 @ 5�1�607�. <�142 @ .�<�<�< <08!10.�. .�60/�1�708 8:9;7�.�5 <42�. 60/!1 <�101 <�1�1
1>9;3�3 @ 5�5�.0<�5 2�2=/!6 @ 8�/!.42 608!10.�. .42=/�<�708 8:9;7�.�5 <42�. 60/!1 <�101 <�1�1
1>9;7 @ 5�7�50<�1 2�508!1 @ /!1�7�7 6�542=342 .�1�6�/>2=8 8:9;7�5�7 <�5�< 60/!1 <�101 <�1�1

1>9;7�5 @ .08�8�6�6 308!1 @ /!<�7�3 8!.�.06�5 542�.0342=8 8:9;7�.42 3�5�1 60/!1 <�101 <�1�1
1>9;708 @ .�6�7?2�2 3�.�7 @ 308!308 .0/�/08!6 2�<0/�5�3�< 8:9;7�.42 342�. 60/!1 <�101 <�1�1
1>9;7�6 @ .�<�70<08 8!7�3 @ 2=5�<�7�. 5�.�607�. 2�2�6030/�8 8:9;7�.�5 3�5�3 60/!1 <�101 <�1�1
1>9;7�3 @ .�6�503�1 6�<42 @ 5050/!70/ 2�2=808�/ /!6�8�8!. 8:9;7�.�5 3�6�< 60/!1 <�101 <�1�1

2 @ .�6�5?2�2 1 @ .06�1�6�3 1 1 � 3�742 60/!1 <�101 <�1�1

q 
 	 � t ��� � � � � �pu�� �(� � t se�=t � t � � � s � s
kg��� � �GA	NQF\K�A~FIMONQADHJ�y_�f�m�ADN|��A�A�M�eGFIMgsLKLA�PJPQ_�s�A�P�?
}Bb � � � � � �GAUNQF\K�ADcWEgN��y_�f\EGA���cWH¨_ eGF\MGsL_�[x�-MGc��¨fIA�agsWK�ADMONuKLA�PJPQ_�s�A�?

�>�"� ��� ����� ����� ��	
� �
����� ��������� � ����� � � � ��� � ��� � � � & ' � ,�
 )%*
1 8>2�. 2=/!30. <08!1 30/!7�<�603 /!7�642=1�1�1 6>9;7�.�. 5 2=1�1�1 8!101

149 1�5 @ 2�.0<�3 2�.�707 <42�1 3�.�.08�8�3 /!<�<0/0/!<42 649 7�. 5�. 2=1�1�1 8!101
149 108 @ 508�6�6 2=8!7�8 3�3�5 <�342�3080/ /�8>2�70308!7 6>9;7�.�5 .08 2=1�1�1 8!101
149 1�6 @ 5�10642 2�.�505 3�.�6 <0/!<42�501 /!508!<0<�5�1 6>9;7�.42 60/ 2=1�1�1 8!101
149 1�3 @ <03�7 2=8!307 308!< 6�7�742�606 8!308!606�<�3 6>9;7�.�5 5�< 2=1�1�1 8!101
1>9 2 @ 2=8�5�1 2=8!601 308�8 <�1�7�60/08 8!742�7?2�542 6>9;7�.�5 6�3 2=1�1�1 8!101

149 2�5 @ 5080/!1 2=8!107 8!.�< 6�60/!5�<�8 8!642�1�8>2�7 649 7�. 2�3�< 2=1�1�1 8!101
149 2=8 @ .08�<�1 2�.�70< 8�/!5 608�/!30/42 8�8!<0/�<�5�. 649 7�. 2�30/ 2=1�1�1 8!101
149 2�6 @ .�.03�1 2=8!106 /�8!< 6�108!608�1 8>2�7�1�8!3�< 6>9;7�.42 2�5�6 2=1�1�1 8!101
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