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monlprqkW,hisitumovw\yx_z[{

\ycr|6|}pQn~hy�gW
nlWa��S�Wanl��S6W��H���gYO�Q��Z {�crn�`y�r�Q�r��Z��e��|6ce�eWa`

�J���a�"�.���e�e� tu�(hlS���`)|6ce|}Wana���)Wi�gWa`l�,nl���}WihbS�W
z�|ghb��VX�¡ aWa�J¢£�¡�6¤(¥¦hlc.hlW�\_pQdghb������monbpehbpg�,pQ§�¨©z[¢�¥g\iª
« Ya¬.­L� « �e�®­©�rcy|�nlpQcQ��hb��¯eW°nlped�hb�����y|�nlprhlp¦�"pe§e±²pen�{³pe����§�Wµ´_�¦¶©S�pg�w·ivwR£�)penl¤g`w¨¸{�´i·ivwR�`�ª�¹�º=WwWa¯®ce§¡d}c.hbW
�¡hl`�|HW"nb±²penlV(cr�6�"WohlS�nbpQd��eS�W,fgS6ced6`khl�¡¯QW)`b��V�d�§»c.hl�¡pQ�6`£d}`~�����[hbS�W_·iW,hk�)penl¤
¥g�¡V�d�§�crhbpQn°��¨²�}`l�Qª « Y�­©�ecr�}�
�"peVX|6cenbW
�_�¡hbS�pehbS�Wan�cQ�¦¶LS6p¦��|�nbpehbpg�,pQ§�`a�}`b|HWa�,�¡¼}�acr§�§¡j�hbS�W�´_�¦¶©S�pg��z��g¶u½iWaV(cr�6�³½���`~hlce�6�,W�¾°Wa��hlpen
¨¸´iz[½_¾[ª « �r­ynlped�hb�����¿|�nbpehbpg�,pQ§ycr�6�ÀhbS6W�½ij¦�6ceV��»��¥¦pQd�nl�"W³\_pedghl�¡�6��¨¸½[¥�\iª « �®­i|�nlprhlpg�,pe§L¹�ºÁW
`~hbd}�gjÂhlS�W³|�nlprhbpg�"pe§»`�d6�6�gW"nJ¯®cenbj¦�����Ã�,pQ�6�g�¡hb��pe�6`³¨Ä��pg�gW³VXpe����§¡�¡hkje�)��W"hk�µpQnb¤À��W"�6`b�Åhkj�ªXce�6�À�_�¡hbS
¯.cenbj¦�����_hbn�c.Æ �y¨¸Rixµm��®Ç�½im��r�g�¡ÈDW"nlW"��h��¦d�V��}Wan�pe±6�,pe�6��Wa�,hb��pe�6`�É.`~hbnlWaceVX`�ª}hbp�|�nlp.¯��»�gWwc�Ê�d6cr§��Åh�c.hl�¡¯QW
cQ`b`bWa`l`bV�Wa��h)pe±£hbS6W�cr|�|�§��»�"cr�6�¡§��ÅhkjJpr±�hbS�W
|�nlprhlpg�,pe§»`)�¡�³�g�¡ÈDW"nlW"��hy`b�"W"�6cenb��pQ`a¹
Ë³Ì�ÍDÎlÏ�Ð �.Ñ��e� ´_�gS�pg�Ò��W,hk�)penl¤g`"�µ\_pedghl�¡�6�¿ce§¡�Qpenl�ÅhlS�V��)z[¢�¥�\
�°�6`��®¶u`~��V�d�§»c.hl�¡pQ�Ó�o|HW"nb±²penlV(cr�6�"W
Wa¯.cr§�d6c.hl�¡pQ�Ó�g|�nlprhbpg�"pe§Ô�,pQV�|}crnl��`bpe�Ó¹
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nlped�hlcr�QW
|�nlpQce�,hb�¡±o�,pe���,d³|Hped�n�§¡WO`inl^a`bWacedgf�VXpe�6�¡§�Wa`[ce��S�pg��¨Ä{�´�·yvwRyª,¹D·iped6`i^"¯.cr§�d�pQ�6`i`bWa`i|}Wan~¶
±²pQnbV(ce�6�,WO`
�en�
e�"W����gWa`�`b�¡V�d�§�crhb��pe�6`�W,f¦hbWa�6`~��¯eWO`��6cQ`~^aWa`�`~d�n�§¡W�`~��V�d�§»c.hlW"d�n��6`�� « Y"­L��W"h���pQd6`�§�Wa`
�"peVX|6cenbpQ�6`wc®¯QWa�i�"W"§�§¡WO`T��� cedghbnlWa`µ|�nlprhlp¦�"pe§�Wa`)�gW[nbpQdghlce�eWe�¦�gpQ�QhTW"��|6crnbhb�»�,d6§¡��W"n_´iz[½_¾ « �r­ÓW,h_½[¥g\
« �O­©¹�·ypQd6` ^"hbd6�g��pe�}` §�Wa` |6nbpehbpg�,pQ§¡WO` `~pQd6`J��Wa`J�"pe�6���Åhl�¡pQ�6`(¯.crnl�¡^aWa`�¨ÄVXpe����§¡�¡hb^Q�i�gWa�6`~�¡hb^®ª(W"h�c®¯eWO�
��Wa`whbn�c.¼}�a`µ�gW
�gpQ����^"WO`)¯®cenb��^a`�¨ÄRixµm���Çi½�m��gV�d�§¡hb��|�§����"�Åhl^
�gWa`T�,pQ����WO��hb��pe�}`lªwc.¼6�Ò�gW�|6nbpg�gd���nlWid���W
WO`khl�¡V(crhb��pe��Ê�d6ce§¡�¡hlcrhb��¯eWT�gWa`��"pe�6�g�¡hb��pe�}`°��� ce|�|�§����acr����§��Åhl^)�gWO`�|�nlprhbpg�"pe§�Wa`�`~pQd6`����ÅÈD^"nlW"��hl`°`l�,^a�6crnl��pQ`a¹
��Ð �O� Î ��� � ��� nlUa`bWacedgf�ce��S�pg�r�}cr§��epenl�¡hbS�VXW
�gW
nlpedgh�cr�eWQ�g`~��V�d�§»c.hl�¡pQ���}`l����^"¯.cr§�d6crhb��pe���gW
|}Wan~±²pQn~¶
V(ce�6�,WQ���,peVX|6cenlce��`bpe���gW
|�nlprhbpg�"pe§�Wa`
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cenbW�hbpÒ�}W(ce��§¡W�hbp
�"peVXV�d6�����ac.hlWe¹
´ ¤QW"jF��`l`~d6W³�¡� {�´�·yvwR�` �»`(hlS�W³��WO�,Wa`l`b�ÅhkjÀhbS6crh hbS�W�nbpQdghb�����¿|�nlprhbpg�"pe§»`XV�d6`~hJ�HW�cr��§�W�hbp

nlWa`b|Hpe�6�Xn�cr|��»�g§�j�hlp
hbpQ|}pQ§¡pQ�e�»�"cr§}��S6cr���QWa`°���(hlS�Wy��W"hk�µpQnb¤D¹�´)hwhbS6Wi`bceVXW_hb��VXWe�g�gd�W_hlp
hbS6Wi§��¡VX�¡hbWa�
�}cr�6�g�_�»�¦hlSÀc®¯.cr��§�ce��§¡W hbS�nlped��QSÂVXpe����§�WJn�ce�g��p����QhlW"nb±Äce�"Wa`a���¡hX��`��¡VX|HW"n�c.hl�¡¯QW(hbS6crh�hlS�W�ceVXped���h�pe±
�"pe��hbnlpe§HhlnlcrÆ(�e�g�eWa��W"n�c.hlWa� �¦jJhbS�W
nlpedghl�¡�6��|�nlprhlpg�,pe§»`)��`y¤eW"|�h_crhic�V�������V�d�V�¹
¥¦Wa¯eWanlce§�|6nbpehbpg�,pQ§�`�W,fg�»`khO�£ce����nbWO`b`b�¡�6�JhlS�WX|�nbpQ��§�W"V(`[pr±µnlped�hb���������¿VXpe����§¡WXce�g¶LS�pg����W"hk�µpQnb¤g`a¹

¥gd6��S¿|�nbpehbpg�,pQ§�`
cenbWQ�ÓhlnlcQ�g�Åhl�¡pQ�6cr§�§�je�����¡¯¦�»�gWa�¿����hbp�hk�)p��,§»ce`l`~WO`"���gW"|HW"�6���¡���³pQ�Ã�_S�W"�Ãc���pg�gW�ce��¶
Ê�d���nlWa`wc�nbpQdghbWihbp�c��gWO`khl�¡�6crhb��pe�Ó¹ �8�B�1&,��
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� |�nlprhlpg�,pe§»`wcenbW���S6crn�ce�,hbW"nl�� "Wa���¦jX��pg�gWa`)ce�aÊ�d��¡nl������cr�}�
V(ce�¡��hlce�¡�6�¡���JnbpQdghbWO`ipQ�g¶©��W"V(cr�6�Ó¹itu���QW"��Wanlce§¸�}�_S�W"�=c nlpedghlW
hbpÒcr��d��6¤��6p.�_���gWa`~hb���6crhb��pe���»`inlW,¶
Ê�d���nlWa���¦j�c
��pg�gWQ��c
Ê�d�Wanbj���`DC}p�pg�gWO�Xpe��hbp
hlS�Wy��W"hk�µpQnb¤�cr�6��nlW"|�§��¡WO`"���,pQ�Qh�cr���������
|}p�`b`b����§¡W_nlped�hbWa`
hlp�hbS�W��gWa`~hb���6c.hl�¡pQ�Ó��crnlW(nbW"hbd�nl��Wa�Ó¹Jv°f�crVX|�§�Wa`�pr±_nbWOce�,hb��¯eWX|�nlprhbpg�"pe§»`
�¡�6�"§¡d}�gW(hbS6WFE~´_�Ãsipg�Jz��
½�W"V(ce�6�¿½i�»`kh�cr�6�"WX¾°Wa��hlpen�\ypedghl�¡����monlprhlpg�,pe§HG�¨¸´iz[½_¾[ª « YJIO­µcr�6�KEb½ij¦�6ceV��»� ¥¦pQd�nl�"W(\_pedghl�¡�6�
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��J� |�nlprhbpg�"pe§»`µcenbW
��S6crn�ce�,hbWanb�� "WO�(�¦jJcr§�§Ô��pg�gWa`)V(cr����hlce�¡�������XnlpedghlWa`µhbp(cr§�§Ô�gWa`~hb���6crhb��pe�6`
���ÒhbS�W
�6W,hk�)penl¤ c.hycr§�§Ôhb��VXWa`a¹oRTS¦d6`Td6`b�¡���(c�|�nlpQcQ��hb��¯eW[|�nlprhlp¦�"pe§L��c���pg�gW
��`T��VXVXWa�g�»c.hlW"§�j�cr�6§¡W[hbp
nlped�hbWX¨²peny��nbpQ|}ª)c�|}ce��¤eW"ha¹�v°f�crVX|�§�Wa`Tpe±�|�nlpQcQ��hb��¯eW[|�nlprhlp¦�"pe§»`)�¡�6�"§¡d}�gW[hbS�W�EbR£pQ|}pQ§¡pQ�ejNM)nbp�ce���ace`~h
�}ce`bWa�
pQ��\_W"¯QW"n�`~W"¶Lm°crhbS.O�pQnb�Tcrn��g�����
G°nlpedghl�¡����|�nlprhbpg�"pe§}¨¸RPMT\_m>O°ª « Ya�.­¦ce�6�
hlS�WQElz�|ghl�¡VX�� "WO��¢Ó����¤
¥¦hlc.hlW
\_pedghl�¡�6�(monbpehbpg�,pQ§RGX¨Lz[¢�¥�\iª « YO¬®­©¹
tu�ÃhlS��»`�|6ce|}Wana��hlS�W�z�|ghl�¡VX�� "WO�Â¢Ó����¤�¶u¥¦hlc.hlW�\_pQdghb������mwnbpehbpg�,pQ§w�_��§¡§)�}W�|�nlWa`bW"��hbWO�Ô¹�º=WJ�_��§¡§

��Wa`l�,nl�¡�HWihlS�W
|�nlprhbpg�"pe§L�¦cQ`)�µWa§¡§ÓcQ`µW"fg|}p�`~W
`~pQVXW[pe±ÓhbS6W
|�nbpehbpg�,pQ§ � `µ�6ce`b���[��S6cenlcQ��hbWanb�»`~hb�»�"`whbS�nlped��QS
`b��V�d�§»c.hl�¡pQ�6`"¹³º=W �_��§¡§µhbS6W"�À�"peVX|6crnlW�z[¢�¥�\ �_�ÅhlSÃhk�)p³nbWOce��hl�¡¯QW |�nlprhlp¦�"pe§»`"��´iz[½_¾�ce�6�Ã½
¥g\
¹
tu�À|6crnbhb�»�,d�§»crnl§�je���µW��_�¡§�§)±²pg�,d6`�pe�ÂWO`kh�cr��§��»`~S�������hbS�W�±Äce�,h�hbS}c.hJz[¢�¥g\-cQ`�c�|�nlpQce�,hb��¯eW(|�nlprhlpg�,pe§
�"peVX|�§�W"VXW"��h�`)hbS�W
nlWacQ��hb��¯eW[|�nlprhlp¦�"pe§»`"¹
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RTS6W_nbWaVXce�¡�}�gW"n�pr±HhbS6��`°|}cr|HW"no�_��§¡§6�}W_pQnb��cr���� "WO��ce`�±²pQ§¡§�p.�y`Ld£���X`bWa�,hb��pe� �g�e�µW_�gWO`b�"nb���}WThlS�W�z[¢�¥�\
|6nbpehbpg�,pQ§�cQ`[c�|�nlpQcQ��hb��¯eW�nbpQdghb�����Ò|�nlprhbpg�"pe§�±²pen
{�´i·ivwR�`"��W"VX|�S6cQ`~�� "������hbS�W�hbS6nbWaW����6�gWa|}Wa�6�gW"��h
�"peVX|Hpe��Wa�Qh�`�V(cr¤¦�¡�6�[d6|�hlS�W_|�nlprhlp¦�"pe§L¹£º=Wycr§»`~p
|�nlp.¯¦����WT`bpeVXWT���6`~���eS�h�`"�r��cr����Wa��hbS6nbpQd��eS�W,fgS6ced6`k¶
hl�¡¯QW
W,fg|HW"nl�¡VXW"��h�`ycr�6�³`b��V�d�§»c.hl�¡pQ�6`"�6pe�ÒhbS�W��gWa`b�¡�Q��pr±�hbS�W�|6nbpehbpg�,pQ§¸¹µtu��`~WO��hb��pe�³�6���µW
����hbnlpg�gd6�,W
hlS�W nlWacQ��hb��¯eWX|�nlprhlpg�,pe§»`
���Ã�eWa��W"n�cr§L��ce�6�¿�gWa`l�,nl�¡�HWJ´iz[½_¾-ce�6�Ã½
¥g\ ���Â`~pQV�W ��W,hlce�¡§L¹ÒºÁW(hlS�W"�
|6nbpg�,WaWa�Ô�g���³`~WO��hl�¡pQ���}���¦jJ�gWa`l�,nl�����¡�6��pQd�ny`b�¡V�d�§�crhb��pe�ÒW"�¦¯¦�¡nlpe�6V�Wa��ha�g���6�,§�d6�g������hbS�W�`b�"W"�6cenb��pQ`µ�µW
d}`~WQ¹�RTS6nbpQd��eS(|�nlp.¯¦�����¡����c
§�cenb�QWi`bW,hµpe±£n�cr�6�gpQVX§¡j��eWa��W"n�c.hlWa�(`l�,W"�}crnl�¡p�`"�ece§¡§D�,pQ�g±²penlVX�¡�6�
hbpX`~pQVXW
�QW"��Wanlce§g`b�"W"�6cenb��p[`b|HWa�,�¡¼}�ac.hb��pe�}`"�Q�µW_cr��V>crh°|�nbp.¯¦�»�g�����
d��¦����cQ`~WO��`b��V�d�§»c.hl�¡pQ�6`"¹°¥¦WO��hb��pe�(�[|�nlWa`bW"��hl`
ce�6�Ò�g��`l�,d}`b`bWa`_`bW"§�Wa�,hbWa��nlWa`bd�§Åh�`Tpr±�ped�ny`b��V�d�§»c.hl�¡pQ�6`"�gce�6��hbS�W
|6ce|}Wan_��`_�"pe�6�"§¡d}�gWa�Ò���Ò`bWa�,hb��pe�fe�¹
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RTS6WXz�|ghl�¡VX�� "Wa�Á¢Ó����¤�¶u¥¦hlc.hlW�\_pQdghb�����Òmonlprhbpg�"pe§µ¨©z[¢�¥g\�ªy�»`�c�|�nlpQcQ��hb��¯eW
§�����¤�¶©`~hlcrhbW�nlped�hb�����J|�nlpr¶
hlpg�,pe§L�¦W"VX|�§�p.j¦�¡����|}Wanb��pg�g����VXWa`l`bce�eWyW"f���S6cr���QWyhlp�d�|D��c.hlW[hbpe|Hpe§�pe�Q���acr§}�¡�g±²pQnbV(crhb��pe� ���JWOce��S ��pg�gW
���ÃhlS�W��6W,hk�)penl¤H¹Áº S���§¡WÒS6c®¯¦�¡�6��`~pQVXW��,pQVXV�pQ�6cr§��¡hb��Wa`��_�ÅhlS�z
¥¦m>O « Ya�®­©�)z[¢�¥g\ �»`�`b|}WO�,�¡¼}�"ce§¡§�j
��Wa`b�¡�Q��Wa�Âhbp=pe|HW"n�c.hbWÒ���ÂhbS6W��"pe��hbW"f¦h�pe±[{�´�·yvwR�`"�µ�¸¹ We¹F�¡� �6ce�6�g�_�»�¦hbSg¶u�,pQ�6`~hbn�cr����Wa�Ô�o��j��}crVX���
�6W,hk�)penl¤¦`a¹
tu��hbS��»`y`bWa�,hb��pe�Ó�¦�)W[|6nbWO`~Wa�Qh_�gW"hlcr��§»`Tpr±ÓhlS�W
|�nlprhbpg�"pe§L��cQ`T�µWa§¡§Ôce`_��Wa`l�,nl�¡�HW[`bpeVXW[pr±�hbS�W
pe|HW"n�c.¶

hl�¡pQ�6cr§ÔW"fg|}Wanb��W"�6�"Wa`)hlS6c.hyS6c®¯QW�����C6d6W"�6�"Wa��hbS�W���W"¯eWa§¡pQ|�VXW"��h_pr±�hbS�W
|�nlprhlpg�,pe§Ô�gWO`~���e�£¹
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W"§�W"VXWa�Qh�` d_cJV�WO��S6cr�6��`bV ±²pQni��Wa�¡�QS¦�}pQn�`bW"�6`b�¡�6�6�}c
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§���¤eW"§�j¦S�p¦pg�Jpe±��,pQ���eWO`khl�¡pQ�6`Tcr�6���gnlpe|}`"�¦�HprhbS����³ÊQd6W"d�WO`_cr�6�Ò����hlS�W
VXWa�g�»c�¹

O����ed�nlW���cr�6��¼6�ed6nbW��Ò`bS�p.�&hlS�W�����`b|}Wanl`b��pe��pe±ohbS6W�|6cQ��¤eW"h[�gnlpe|6`�¨Ä��d�W�hbpÒ§�cQ��¤Òpe±ohbpQ|}pQ§¡pQ�ej
���g±²pQnbV(c.hl�¡pQ�}ª�cr�6�FhlS�W��g�»`~|HW"n�`b�¡pQ�Fpe±�hlS�W��¦d�V��HW"nJpr±
nbWO�,W"��¯eWO�À|}ce��¤eW"hl`a¹ t©h ��`Jpe�6`bW"nl¯eWO�Ô�ohlS6c.h
hlS�W(�g�»`~|HW"n�`~��pe�Á�_�ÅhlSÒqk�ÅhbhbW"n
�»`
`bVXce§¡§�W"n[hlS6cr�=�_�ÅhlS�ped�ha¹(RTS��»`
V�WOcr�6`�hlS6c.h
hbS6W(|}Wan~±²pQnbV(cr�}�,W��_�¡hbS
Wa�g±²pen��,WO��qk�¡h~hlW"ny�»`T��pehype��§�j �HW,h~hlW"nO����dghice§�`bpXVXpenlW[`~hlce��§¡W
hlS6cr�Ò�_�¡hbS�pQdgh°qk�ÅhbhbWana¹
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z[¢�¥g\F��`°c[|�nlpQcQ��hb��¯eWµ|�nlprhbpg�"pe§L�.VXce�¡��h�cr�����¡�6�[���g±²pQnbV(c.hl�¡pQ��ce�}pQdgh°nbpQdghbWO`�hbp
cr§�§��gWa`~hb���6crhb��pe�6`�c.hoce§¡§
hl�¡VXWO`"¹°RTS�Wi�"pe�6`bWaÊ�d�Wa�6�,W_pe±}hlS��»`µce|�|�nlpQce��S��»`�hbS6crhwhlS�WicrVXpQd���hopr±Ó�,pQ�QhlnbpQ§ghbn�c.Æ �T�»`o���6�gWa|}Wa�6�gW"��h
pe±�hbS�W�ce��hld6cr§£hbn�c.Æ ��ce�6��VXpe����§¡�¡hkj�|6c.hbhbWanb�6`i�¡��hbS�W��6W,hk�)penl¤H¹y´i��cr§¡hbWanb�}c.hb��¯eW�ce|�|�nlpQcQ��S��»`yhlS6c.h
pe±�nlWacQ��hl�¡¯QW�|�nlprhlpg�,pe§»`a¹DMTcQ`~�»�"ce§¡§�je�gcXnlWace�,hb��¯eW[|�nlprhbpg�"pe§ÔnlWace�,hl`µhbpXhlS�W
hbn�c.Æ �[����hbS�W
��W"hk�µpQnb¤D�gcr�}�
�"pe�6`~hbnld6�,hl`)nbpQdghbWO`T�_S�W"����WaWa�gWO��¶wcr�6��pe��§�j(hlpXhbS�p�`~W
��pg�gWO`)hbp(�_S��»��SÒcXnlped�hbW[��`_�6W"Wa��Wa�Ô¹
RTS�W[�,pQV�VXpQ�(W"§�W"VXW"��hµ��� nlWacQ��hb��¯eWi|�nbpehbpg�,pQ§�`o��`whbS�W�VXWa��S6ce����`bV d6`~WO�X±²pen)�g�»`b�"p.¯eW"nl�����
nbpQdghbWO`"¹

RTS6W�`~pQd�nl�"W��6p¦��W
W"VX�Åh�`ycXnlWaÊ�d�Wa`~h_VXWa`l`bce�eWe�gnlWaÊ�d�WO`khl�¡�6�Xc�nlpedghlW[hbpXhbS6W��gWa`~hb���6c.hl�¡pQ����pg�gWe¹wRTS6��`
VXWO`b`lcr�QWi�»`>C}p�pg�gWO�Ô�g�L¹ WQ¹°nbWa§�c®jQWa�X�¦jJcr§�§D��pg�gWa`)���JhlS�W
��W,hk�)penl¤D�Qd6�Qhl�¡§Ô�¡h_nbWOce��S�WO`ohlS�W
�gWa`~hb���6crhb��pe�Ó¹
RTS6W�|6crhbS³±²pQ§¡§�p.�µWO���¦j�hlS�W�nlWaÊ�d�WO`kh[VXWa`l`bce�eW
�»`inlWa�"pen��gWa�����³hbS6W�VXWa`l`lcr�eWQ�}ce�6�³nlW,hbd6nb��WO��hbpJhbS�W
`bW"�}�gW"n_�¦j(hlS�W��gWa`~hb���6crhb��pe�Ó�gpQn_��jJ�¡��hbWanbVXWO�g��crhbW
��pg�gWO`T�_�ÅhlS³`~dgÆ �"�¡Wa�Qh_hlpe|Hpe§�pe�Q���acr§D�¡��±²penlVXcrhb��pe�Ó�
���¿cJnlW"|�§�j³VXWa`l`bce�eWQ¹�RTS�d}`�V�d�§¡hb��|�§¡WXnlW"|�§�j³VXWa`l`bce�eWO`yV(c®j³nbWO`~d6§ÅhO�Ôj���W"§»�g�����ÒV�d�§¡hb��|�§�W�|}c.hbS}`[¶Tpe±
�_S6����S�hbS�W�`bS�pQn~hlWa`~hT�»`)hbp(�HW
d6`bWa�Ô¹
tu�ÒhbS6��`y`bWa�,hb��pe�Ó�6�µW
����hbnlp¦��d6�,W[hk�)p�nlWacQ��hl�¡¯QW�|�nlprhlpg�,pe§»`a��´iz[½_¾�cr�6�Ò½
¥g\
�6�_�¡hbSÒhlS�W�|�d�nl|HpQ`bW

pe±�|�nlp.¯¦�����¡���Xc(�,pQ��hbW,f¦h_���Ò�_S6����SÒ�µW
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Number of packets in lost due to route unavailability in thousands
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With jitter
Without jitter
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tu�ÂhbS�W�´_�Âsypg�³z��g¶u½iWaVXce�6�Â½���`~hlce�6�,W�¾°Wa�,hbpen�|�nlprhlp¦�"pe§[¨Ä´iz[½_¾
ª����_S�W"�Fc�`bped�n��,W nlWaÊ�d���nlWa`�c
|}c.hbS�hlp hlS�W��gWO`khl�¡�}c.hb��pe�£�Hc 	B�
��� ��	B��� ���,*(� V�WO`b`lcr�QW
��`�C6p¦pg�gWa�����³hlS�W���W"hk�µpQnb¤D¹_Çy|Hpe��nbWO�,W"��¯¦�¡�6�
`bd6��S�ciVXWa`l`lcr�eWQ�.ci��pg�gWTW"fgceVX�¡��WO`��Åh�`�§�pg�"ce§�nlped�hbW,¶u�"cQ��S�Wohlp[��S6Wa��¤
�¡±Hci±²nbWO`~S�nbpQdghbWµhbp�hbS�WTnlWaÊ�d���nbWO�
��Wa`~hb���6c.hl�¡pQ�Á�»`�c®¯.cr��§�ce��§�We¹Xt©±T`bp6�ÓhbS�W(��pg�gW(d6�����ace`~hl`
c 	������%�N	��%� )R� VXWa`l`bce�eW�hbp�hbS6W `~pQd�nl�"W��_�¡hbS
���g±²pQnbV(c.hl�¡pQ�Fce�}pQdgh�hlS�W�nbpQdghbWQ¹ zihbS6W"nl�_��`bWe�°hlS�W 	��
��� �K	���� ���o*o� ��`XnlW,hlnlce�6`bV��¡h~hlWa�Àd6`~�����¿c�|6d�nbW
C}p�pg�g������V�WO��S6cr�6��`bV �_�ÅhlSÁ§�pg�"cr§��gd�|6§¡�»�"crhbW�W"§��¡VX���6c.hl�¡pQ�Ó¹
´i`
cr�Ápe|ghl�¡VX�� ac.hl�¡pQ�Ó�Ô´iz[½_¾ W"VX|�§�p.j¦`
ce��EkW"fg|6cr�6���¡���
nl�����
G C6p¦pg�g�¡�6�6���_S�W"nlWic 	������%�8	���� ���o*o� �»`µ��`l`~d6Wa�X�_�¡hbS c
§��¡VX�¡hbWO� R_R_¢o¹�t©±Ô��p 	������%�
	B�%� )R� V�WO`b`lcr�QWX��`�nbWO�,W"��¯eWO���_�¡hbS6�¡�Âc³�"W"nbhlcr���=hb��VXWe��hbS�WJV�WO`b`lcr�QWX��`
�»`l`~d�WO�¿cr�Qce�¡�¿�_�¡hbSÂc�§»crnl�eWan
R_R_¢w¹gt©±�`~hb��§�§Ó��pXnbWa|�§�je�ghlS�W�R_R_¢=��`T���6�,nlWacQ`~WO�J���³`khlW"|6`a�gd���hb��§£cX�,Wan~h�cr����V(crf¦��V�d6V-¯.cr§�d�We¹
º S���§�W�hlS���`�nlpedghlW��g�»`b�"p.¯eW"nljJ�»`�|}Wan~±²pQnbVXWa�Ó�Hce��jÒtum°¶©|6ce��¤QW,h�`ThbpJhbS�W��gWa`~hb���6c.hl�¡pQ��crnlW���d�ÈHWanbWO�

����hlS�W(`~pQd�n��,W��6p¦��We¹�º S�Wa�=c�nlpedghlW��»`[Wa`~hlcr�6§¡�»`~S6Wa�Ô�DhlS�WX|6ce��¤QW,hl`[crnlW�hlnlce�6`bV��¡h~hlWa�Ô¹�t©±w��p�nlpedghlW
�acr�Ò�}W
WO`kh�cr��§��»`~S�WO�Ô�¦hbS6W
|6ce��¤QW,hl`TcenbW
�gnlpe|�|HWa�Ó¹
º S�Wa� c
§¡����¤���`o��W,hbWO��hlWa��hbp
�HWy��nlpe¤QW"��¨ÄW"�¡hbS�WanohlS�nbpQd��eSXc
��Wa�¡�QS��Hpeno����`l�,p.¯QW"nlj[|6nbpehbpg�,pQ§¸�ecQ`°���

z[¢�¥g\
��penwhbS�nlped��QSJc�§�����¤�¶L§»c®jeWano��prhl�Å¼H�"c.hl�¡pQ�}ª���hlS�W[��W,hbWO��hl�¡������pg�gW[��`l`~d6Wa`wc 	��
��� �.� 	o	��
	 VXWO`b`lcr�QW
hlp�hlS�pQ`bW[��W"���eS¦�Hpen�`w�_S�pXS6c®¯QWi�HW"Wa��d6`b������c�nlpedghlW�p.¯QW"nµhbS�W
��p.� ��nlpe¤QW"��§¡����¤D¹°RTS�Wa`bW��6p¦��Wa`T�_��§¡§
hlS�W"��S6c®¯QWihlp(��`l`bd�W
��W"� 	��
��� �.	B��� ���,*(��* hbp(nlW"|}cr��nµhlS�W
��nlpe¤QW"�Jnlped�hbWa`a¹
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Number of received packets in thousands
0−2 2−4 4−6 6−8 8−10 10−12 12−14 14−16 16−18 18−20

With jitter
Without jitter
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RTS6WJ½ij¦�6ceVX���J¥gped�n��,W \_pQdghb������|6nbpehbpg�,pQ§oW"VX|�§�p.jg`
hbS�WÒ`bceVXW(�6ce`b��� V�WO��S6cr�6��`bV8pe±_pe�g¶u�gW"V(ce�6�
C}p�pg�g������c 	��
��� � 	B��� ���,*(� cr�6�Ãc®�Tcr�¡hb������hlS6c.h�hbS�WÒ�gWa`~hb���6c.hl�¡pQ�Ã��pg�gWe��pQn�cr�Ã����hbWanbVXWa����crhbW ��pg�gW
�_�¡hbS�¯QW"nl�Å¼6WO�J¯.ce§¡�»�J���g±²pQnbV(c.hl�¡pQ�Ó�gnlW"|�§��¡WO`T�_�ÅhlS³c 	B�
��� �Y	�� � )R� ¹
½
¥g\�WaVX|�§¡p.jg`y`bped6nl�"W�nbpQdghb�����}�6�HprhbSÁce`ic �)c®j�pr±ope��hlcr��������� §�p¦pe|�±²nlW"Wa��peV cr�6��cQ`yc �Tc®jJpe±

Eb`bS6crnl�¡�6�
G�cy��pg�gWa`£nbpQdghbWo�ace��S�W°�_�¡hbS�pehbS�Wan£��pg�gWO`Ô���
hbS�Ww��W,hk�)penl¤ dÓ`~���6�,WwWace��S
��crhlc_|}ce��¤eW"h£�,pQ�Qh�cr���
nlped�hb���������g±²pQnbV(c.hl�¡pQ�Ó�.��pg�gWO`�ce§¡pQ���[�Åh�`�|6c.hlSÓ�ece`��)W"§�§gce`���pg�gWa`��_S6����S�p.¯eWanbS�WOcrnÔhlS�WThbn�cr�}`~VX�»`b`b�¡pQ�6`a�
V(c®jJ�"pe§�§¡WO��hycr�}���ace��S�W[hbS6W
nbpQdghbW
���g±²penlV(c.hb��pe��±²pen_§»c.hlW"n_d6`bWe¹
\_pQdghbW=V(cr����hbW"�}cr�6�"WÁ�»`Ò�6ce`bWa� pQ�;WOce��S S�pQ|;nlWa�"W"��¯������ cr� cQ��¤¦��p.�_§¡WO�g�eVXWa�QhJ±²pen�cÀ|6cQ��¤eW"h

�HW"������±²penl�)cenl��Wa�Ã¨²Wa�ÅhlS�W"n
hlS�nlped��QS�§¡����¤�¶©§�c®jQW"ni�6prhb�¡¼}�ac.hb��pe�£�DhbS�nlped��QS�p.¯eWanbS6Wacrnl�����XhbS�WX��W"f¦h~¶©S�pe|6`
±²pQnb�Tcrn��g������pr±�hbS�W�|}ce��¤eW"h_pen_hlS�nbpQd��eSÒnlWaÊ�d�Wa`~hb�����(c(½
¥g\T¶u`~|HWa�"�Å¼}��ce��¤¦��p.�_§�Wa�g�QV�Wa��h�ª�¹°t©±ocX��pg�gW
hlS¦d6`_�gW,hlWa�,hl`_c���nlpe¤eWa� nlpedghlWe��c 	��
��� ��� 	o	��
	 �»`µnlW,hld�nl��Wa�Jhbp�hbS6W
`bped6nl�"We¹°Çy|Hpe�ÒnbWO�,Wa�¡¯¦������c 	������%�
� 	o	���	 �¦hbS�W
`bped�n��,W�nbWaV�p.¯QWa`ohbS�W
��nlpe¤QW"� nlpedghlWi±²nlpeV �¡hl`Tnlped�hb�������ace��S�WQ¹�t©±�cr�Òcr§¡hbW"nl�6crhb��¯eWinlped�hbW[��`
c®¯.ce�¡§»cr��§�We�g�¡h�V(c®j��}W�d}`~WO�J±²pQnynlW"V(cr��������� ��c.h�c�hbp(hlS�W��gWO`khl�¡�}c.hb��pe�Ò¶Tcr§¡hbW"nl�6crhb��¯eW"§�je�}cX��W"�&nlpedghlW
����`l�,p.¯QW"nlj��»`_�����¡hb�»c.hbWO�Ô¹
¢£�¡¤QW�´iz[½_¾���½
¥g\���dgÈDW"n�`�tum>|6ce��¤QW,hl`��¡�ÂhbS�W�`~pQd�n��,W ��pg�gWÒ�_S���§¡W�nbpQdghbWÒ�g�»`b�"p.¯eW"nlj��»`�|}Wan~¶
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ºÁWXd6`bWXc |�S¦jg`~�»�"ce§�§�c®jQW"nO�
`b��V�d�§»c.hl�¡���[hlS�Wy�HW"S6c®¯¦��pen�pr±Dtuvovov 
 �Q��¹¡YQY « �,­Hce`°���6�,§�d6�gWO���_�ÅhlS(�6`l�6d£WOce��S���pg�gW_S6ce`wc�n�ce���¡p
n�cr���QW
pe±T�Q�r��V�W"hbWana���_S�W"�¿��p�pe�}`kh�ce�,§�Wa`
cenbW�|�nlWa`bW"��ha��cr�6�=cÒ��peVX���6cr§°�6ce�6�g�_�»�¦hbS¿pe±T�Ò{³���¡h�Ér`"¹ RTS�W
{�´ix `l��S�W"VXW
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hlpe|Hpe§�pe�Q���acr§Ô���g±²penlV(c.hb��pe�³����hbS6W���W"hk�µpQnb¤D¹T´ VXWa��S6ce����`bV��}{³mµ\T¶�C}p�pg�g�����}�6±²pQniW,Æ �"�¡Wa�Qhl§¡j��g�¡ÈHd}`k¶
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hlS6c.hO�Ó±²pQn�`~pQVXW
`l�,Wa�6crnl��pQ`a�®hbS�Wi�6c.hlc
��W"§��¡¯QW"nlj�n�c.hbW_pe±�z[¢�¥g\ �»`°§¡WO`b`ohbS6ce��hbS6crhwpr±DhbS6WynbWOce�,hb��¯eWT|�nlprhbpg�"pe§»` d��_�ÅhlS�pedgh
�6dgÈHWanb�����}��c��6c.hlc�|6ce��¤QW,hwWa�ÅhlS�W"nTc
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# tcp streams

Traffic sent and received

OLSR received
OLSR sent
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�HW
hbpX���6�,nlWacQ`~W�hbS6W
nlcrhbW
pr±°�,pQ�QhlnbpQ§Hhbn�c.Æ �r¹�º=W
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hbS6��`ihbpJhk�µp V(ce�¡��±ÄcQ��hbpQnl`LdTRixµm°¶¸hlnlcrÆ �
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nlped�hbWa`��HprhbS�±²nbpQV `~pQd�nl�"Wohlp[�gWO`khl�¡�}c.hb��pe��cr�6��±²nbpQV��gWa`~hb���6c.hl�¡pQ�
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�»`a��hbS6crh�Rixµm��»`��6W,hk�)penl¤Á|HW"nb±²penlV(cr�6�"W �,pe��±²penlVXce��hLd�hbS�W�nbpQdghbW��g��`l�,p.¯QW"nljÁ�"pe��hbnlpe§whbn�c.Æ � cr�}�
hlS�W���d�ÈHWanb����� pe±�tum |}ce��¤eW"hl`_�_S6�¡§�W�nlpedghlW��g��`l�,p.¯QW"nlj �»`ype�6�epe�����(�,pQ§¡§��»�gWa`_�_�¡hbSÁRixµm C6p.� �"pe��hbnlpe§
�����¡hb�»cr§��¡ Oc.hl�¡pQ�Ó¹
tu�Â�"pe�6�"§¡d6`b��pe�Ó���µWX¼6�}�Ô�£hlS6c.h(z[¢�¥g\
��ce`�c��Qp�pg�¿�"ce�6�g�»��c.hlWX±²pen�c�|6nbp�ce��hl�¡¯QWX|�nbpehbpg�,pQ§¸�£|}Wan~¶
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# tcp streams

Traffic sent and received

AODV received
AODV sent
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 �Q�®¶�YeYQ�Q´�·�¥¦tbÉ.tuvovov;¥�h�� 
 �Q��¹¡YQYe�HYa¬Q¬e¬�¹
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¹Ó½[ce`a¹(´_�=S�pg�(z���¶©½�W"V(cr�}�
½��»`kh�cr�6�"W)¾°WO��hlpenT¨Ä´iz[½_¾
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%'& g�%)(



���������
	�����
��
���������
���������
����
��! #"$	����%�'&(�
)+*��,�
	.-/�10,
�)2�.3���4�56�'&87:9.;=<>�
	�?
* �e�

0

5000

10000

15000

20000

25000

30000

6 8 10 12 14 16 18 20

by
te

s

# tcp streams

Traffic sent and received

DSR received
DSR sent
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# tcp streams

Control traffic overhead

AODV
DSR

OLSR
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