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Zva¼u9^FlhZvg�bÉ¦�lhmoi �+iHaHndpÉehm�����iHa�Ã,´M`v`Yp�lhg�bdZv¨;ehZvmo]�g;Å�p7g;lhZy�
iHg;]WehaY^Flhg�bdm9]�g¿mo]2b�g;exlhg�]_b�g�b+b�^�eA^¹�kZveh°�Ð�gNlhmª^�uwgNlA^9[og9ÃS®�°�g
Î�´M©)X%iHmWb�g�`r¦Um9lYeh°�g¿p7m���g;ltn�axg�a�m'b�g�`\^�c�g�b�axZv[o]�^9`�ah^9iHpd`vg�a�q
nd]�Zy¦=mFlhiH`yc¿axp_^9¨;g�b¾m�uwgNl¡eh°�gM��~MiHa¯iHg�iHm9lxc�q�^Fa¡lhg�[9lhg;axaxZ\m9]¹u9^FlhZy�
^F|�`vg�a�ÃD®�°�gti¼^FÅ�Zvi�n�i ]Wn�i�|7g;l�mF¦�|_^FaxZ\a.¦Un�]�¨NehZ\m9]�ak^�lhg¾�9��^F]_b
eh°dg�`vg�uwg�`�m9¦_Z\]�ehg;lA^F¨;ehZvmo]¼²WÃ}®�°�Zva}afexlhn�¨;ehn�lhg�Zva}¨N°dmoaxg�]�ehmt|7gQlhZv¨N°
g;]�mond[o°%ehm�iHmWbdg�`r^�[9lhg�^FeYuo^�lhZ\gNezcªm9¦�¦�^9bdZv]�[Hp�^Fexehg;lh]da�Ã % Zv]�g�^�l
p�lhg�bdZv¨;ehmFlha)^�lhg¾eÍ��mª« ¥ ©ÇË�`vehgNlha�q7n�axZv]�[¼g�Zyeh°dg;lS^F`\`���²w�Hah^9iHpd`\g;a
Zv]�eh°dgHiHg�iHm9lxc2m9l�mo]d`yc�eh°�g¤m�ah^FiHp�`vg�a¾n�axg�b�|�c2eh°�gªÎ�´Y©tX
iHmWb�g�`�Ã
®¯mS[9g;e�^F]Hg�afehZvi¼^Fehg.mF¦r°dm��p�lhg�bdZv¨;eA^F|�`vg.eh°�g�ehZviHg.axg;lhZvg�a�^�lhgoq
eh°dg.i�n�ehn_^9`�Zv]d¦Um9lhi¼^FehZvm9]H|7g;ez�Qg�g�]�eh°dgMp7m��Qg;l�^�e���rfZ�^9]_b�eÍ��m
b�g�`\^�c�g�biHg�^Faxndlhg�iHg;]Wehaa;�6¤= Ý 4�6F>@4�6KADÀ?ÞtZva'g;afehZ\i¼^�ehg�b?ÃÇ®�°�g
lhg�^9axmo]¼ehm¾n�axgMmo]�`ycHeÍ��m¾bdg�`\^�c�a�ZvaQehm¾ßwg�g�p¹eh°dgt^F¨�¨�ndlA^F¨;c¼m9¦?eh°�g
i�ndehn�^9`�Zv]d¦Um9lhi¼^FehZvm9]�g�afehZvi¼^FehgH°dZv[o°�^F]_b�afehZv`\`D°_^�uwg¾eh°�g¹g;ÅWexlA^
afexlhnd¨;ehndlA^F`7Zv]d¦=mFlhi¼^FehZvmo]¼eh°�gMaxg�¨�m9]_b¼bdg;`�^�c¼[9Z\uog�a�Ã}staxZv]�[¼��µw¤Q^9]
ndp�p7g;l�|7mon�]�b'm9]'eh°dg){Dj�¦=mFlt^F]�c¼pdlhg�b�Z\¨Nehm9lkn�axZv]d[�ez�Qm�`\^9[9[og�b
u9^FlhZ\^F|�`vg�ak�kZveh°dZv]%eh°�g)iHg;iHm9lxc¼Zvakg�afehZvi¼^Fehg�bÂÃ�®�°�g¿bdg;`�^�cªaxp_^F¨;�
Zv]d[ � Zvat¨A°�m9axg�]�ehmH[oZvuwgSeh°dgS°�Zv[o°dg�afe){DjÙ�kZveh°dZv]�eh°�g¿iHg�iHm9lxc
� � i ��~2iHaA¤NÃ ¥ ]É«¡Z\[�Ã��9qQeh°dg%^�uwg;lA^F[og�mF¦teh°dg%mop�ehZvi¼^9`kbdgN�
`\^�c�axp_^F¨�Zv]�[2ZvaHpdlhg�axg�]�ehg�b�¦Um9l¹eh°dg�bdZyÜÂg;lhg;]We�|_^F]_b��kZ\bWeh°�a¹^F]_b
p�lhg�bdZv¨;ehZvm9]Zv]�ehg;lhuo^F`va�Ã��}uwg�]�eh°�mond[o°Éeh°�g%p�lhg�bdZv¨;ehZvm9]Zv]�ehg;lhuo^F`
Zv]d¨;lhg�^9axg;aQ¦Ulhm9iÛ�MiHa�ehm¾²o�SiHa�eh°dgM^�uog;lA^9[9gtb�g�`\^�c�axp_^F¨�Zv]�[¿[oZvu��
Zv]d[�eh°dgª°dZv[o°�g;afeH{DjÛZv]�¨;lhg�^9axg�a¹`vg�axa�eh°_^9]É~�iHa�Ã�®�°Wn�a¾�k°�g�]
eh°dg%p�lhg�bdZv¨;ehZvmo]ÉZv]�ehg;lhuo^F`.ZvaHZ\]d¨;lhg�^Faxg�bÉeh°dg%iHg�iHmFlxc�axZvÐ�g+b�m�g�a
]dm9eM°_^�uwgYehm�Zv]�¨;lhg�^9axg¾^9¨�¨;m9lAbdZv]d[o`yc�Ã

0 5 10 15 20 25 30
4

5

6

7

8

9

10

11

Prediction interval (ms)

A
ve

ra
ge

 d
el

ay
 s

pa
ci

ng
 (

m
s)

     5 MHz
  2.5 MHz 
1.25 MHz  

Á²Â ÃgÄ�ÅºÆ0Ç�ÈÊÉ�Ë�ÆGÅºÌ�Ã�Æ+Í�Æ�Î ÌJÏfÐSÑ�ÌGÒNÂ¡ÓNÃ0ÔGË�ÆGÅ5Ì�Î Î�Õ
ÆIÌNÐJÄ�ÅºÆGÕ
ÆGÓ$Ö�Ð�Ã�Â Ë$×Â¡ÓNÃ�ÖJØ�Æ�Ø�Â ÃgØ�ÆJÐBÖ�ÙOÚtÛ!Ô�Å�ÖSØ�Æ�ÑGÔ$Ü]ÆGÅKÝ{ÆJÐWÖFÂ�Õ
ÌNÖ�ÆIÍ1ÜÞÂ ÖSØhÖSØ�Æ1Õ�Ä$ÖJÄ�Ì�ÎÂ¡Ó$Û!Ô�Å[Õ�Ì$Ö?Â ÔgÓ/Ì�Î Ã�Ô�Å!Â ÖJØ�Õ/È
´Ya.axg;g�]�Zv]+«¡Zv[dÃQ�¾eh°dg)`vmo]�[H`vZv]�g�^FlkË_`yehg;lM°_^Fak°�Zv[o°dg;lY{QjÇ¦=mFl
ax°dm9lxe�pdlhg�b�Zv¨;ehZvmo]ÊZv]�ehg;lhuo^F`va¾eh°�^9]�eh°dg'mFeh°�g;l�pdlhg�bdZv¨;ehm9lha�Ã+®�°�Zva

Zva)|7g�¨�^9n�axg¾eh°�g¾`vmo]�['`vZv]�g�^�l)Ë_`yehg;lt¨�^9p�ehndlhg�ateh°dg�`vm�¨�^F`}axiHm�m9eh°d�
]dg�axa�q��k°�Zv¨A°¼eh°dgkaxn�|�ah^FiHp�`vg�b¹ax°dm9lxe.« ¥ ©Ë_`yehg;lQ^9]�b¹eh°�gYÎ�´Y©tX
iHmWb�g�`}^FlhgHnd]_^9|d`vg�ehm�b�mdÃ¹jtmoZv]�[ªehm%`vmo]d[og;l¾pdlhg�bdZv¨;ehZvmo]2Zv]WehgNlx�
u9^9`va¡eh°�g�b�c�]_^FiHZ\¨;a�m9¦_eh°dg�afc�afehg�iÙ|7g�¨�m9iHg�a�ZviHp7m9lxeA^F]We�^9]_b¿eh°�g
Î�´M©)X)pdlhg�bdZv¨;ehm9l¡mondehp7gNlx¦=m9lhiHa?eh°�g�`vZ\]dg�^Fl}p�lhg�bdZv¨;ehmFlha�Ã}®�°�gD{Dj
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ÁoÂ ÃgÄ�ÅºÆ�ßoÈàÉ�Ë�ÆGÅºÌNÃ�ÆáÙ{ÚwÐ¤Û!Ô�Å,ÖJØ�Æ'ÑGÔNÜ]Æ�Å�ÌNÖÊÇ�È ßGâ°ã1äwåtæ�Ì²Ó�Í�×ÜÞÂ Í�ÖJØ²Ý{ÄNÐ?Â�ÓNÃ¤Õ�Ä$ÖJÄ�Ì�ÎgÂ�Ó$Û!Ô�Å[Õ
ÌNÖFÂ ÔgÓ/ÆSÐWÖ?Â�Õ
Ì$Ö@Æ<Ô�Û�ÙOÚ'ÜÞÂ ÖJØ,Ö[Ü�Ô1Í�ÆS×Î ÌJÏNÐJÝ:ã�É�ç{è�ÑGÅ�ÆJÍoÂ ÒSÖ�Ô�Å�éKê�Â�Ó�Ñ�Ä$Ö�Ë�Ì�Å8Â Ì²æ�Î ÆSÐFëJÝDÎ ÔgÓNÃ1Î Â�Ó�ÆIÌ�Å�ÑGÅºÆIÍoÂ ÒSÖWÔ²Åé@ÇIì�í�Â¡Ó�Ñ�Ä$Ö�ÐFëÞÌ�Ó�Í¤ÖJØ�Æ�ÐJØNÔ�Å�ÖhÎ Â�Ó�ÆIÌ�Å�ÑGÅºÆIÍoÂ ÒSÖWÔ²Å�é[Ð@Ì²Õ
Æhê0Â�Ó�Ñ�Ä$ÖWÐ5Ì�Ðã�É�ç{è�ëJÈ
|7m9n�]_b'¦=m9ltpdlhg�b�Zv¨;ehm9lhaYn�axZv]�[Hez�QmH`\^9[o[9g�b�uo^�lhZ�^F|�`vg�a�q7g;afehZ\i¼^�ehg�b
eh°�lhmon�[9°�eh°�g'i�n�ehn_^9`�Zv]d¦Um9lhi¼^FehZvm9]rq}Ë�lhafe¹b�lhmopda�²��Ïµ�bdÌ4�k°dg�]
eh°dgMp�lhg�bdZv¨;ehZvm9]'Zv]�ehg;lhu9^9`_Zva�Zv]d¨;lhg�^9axg�bH¦�lhmoiÛ�Mehm¿µ¿iHaD^9]_b¹eh°dg�]
lhg�i¼^FZv]�aD¦=^9Zylh`ycH¨�m9]�afeA^9]�et�£^9`vaxm�axg;g�]¼Z\]'«¡Zv[dÃ�²o¤NÃ�®�°�ZvaQZv]�bdZv¨�^Fehg;a
eh°�^Fe��k°�g�]�eh°dgMb�c�]_^FiHZ\¨;aD^�lhgkß�]dm��k]¹ZyeQZvaQp7m9axaxZv|�`vgMehmSZv]d¨;lhg�^9axg
eh°dgHpdlhg�b�Z\¨NehZ\m9]ÊZv]WehgNlhuo^F`��kZyeh°Êmo]d`yc�^�axi¼^F`\`D`vmoaxa¾m9¦Y^9¨�¨;ndlA^9¨Nc�Ã
®�°dgHb�lhm9p�Zv]�eh°dgH{Dj |7mon�]�b��k°dg�]�lhg�bdnd¨�Zv]�[ªeh°dg¹|_^F]_bW�kZ�bWeh°

0 5 10 15 20 25 30
10

11

12

13

14

15

Prediction interval (ms)

P
re

di
ct

io
n 

ga
in

 (
dB

)      5 MHz
  2.5 MHz 
1.25 MHz  

ÁoÂ ÃgÄ�ÅºÆ0ìgÈ�É�Ë�ÆGÅºÌNÃ�Æ'ÙOÚàæ�ÔoÄ�Ó�ÍyÛ!Ô�Å�ÖSØ�Æ�Ñ�Ô$Ü]ÆGÅ
ÔGË�Æ�Å,Ì�Î Î�ÑGÔ$Ü]ÆGÅÕ
ÆIÌNÐJÄ�ÅºÆGÕ
ÆGÓ$Ö�ÐJÝ:ÆSÐWÖ?Â�Õ
Ì$Ö@ÆIÍ1ÛWÅîÔgÕ�Õ�Ä$ÖSÄ�Ì²Î�Â�Ó$Û�Ô²Å[Õ
Ì$Ö?Â ÔoÓfÄNÐ?Â�ÓNÃ�Ö[Ü�Ô
Í�ÆGÎ ÌJÏNÐIÈ
Zva�b�n�g.ehmSeh°�gMbdg;g�p7g;lQ¦=^ob�g�a�^F]_bHiHm9lhg.lA^9pdZ\b¹¨N°�^9]�[9g�aD¦Um9l.`vm���gNl
|�^9]_bW�kZ\b�eh°�a�Ã

¬¯Òº|ÂÒ * µN¯o½w¾!¿�¸$¾ » · »�ïS½/ð ±�·w·:¯gñ * ±eµN±�¶�¯²¸I¯²µG³
{�lhg�bdZv¨;ehmFlha¾¦Um9l¿eh°�gH`\^�lh[og�afe¾eA^9pda¾Zv]�eh°dg¹¨�m9iHp�`vg;Å2ZviHp�n�`vaxg�lhgN�
axp7m9]�axgoq_¦Um9ltg�^9¨A°�m9¦}eh°dg¾�o~¹iHg�^9axn�lhg�iHg�]�eha�q�^Flhg¾bdg�axZv[9]�g�b+^F]_b
ehg�afehg�b?ÃM®�°�g¾]Wn�i�|7g;lkm9¦}eA^9pdaYndaxg�b+bdg;¨;lhg�^9axg;at�kZyeh°�eh°�g¿|_^F]_b��
�kZ\b�eh°ª¦Ulhmoi/³¾eA^9p�a.¦Um9lt~¹Îf(tÐ)ehmH~¾eA^9pdak¦Um9l¿�oÃ �9~HÎf(tÐoÃ



«�mFl�Î�´M©)XÉiHmWbdg�`vZv]�[�mF¦¿eh°�g+¨�m9iHp�`vg;Å�eA^9pda�qMeÍ��mÊiHmWb�g�`va
°�^�uwgMehm¾|7gM|�n�Zv`ye�q�mo]dgYg�^F¨N°¼¦=mFl.eh°�gklhg�^9`Â^F]_b¼Zvi¼^9[oZv]�^FlxcHp�^Flxeha�Ã
ÌDm9eh°HiHmWbdg;`\a}ndaxgkeh°dg.ah^9iHg.Zv]�pdnde�m9¦OmSb�g�`\^�c�g�b�iHg�^Faxndlhg�iHg;]Weha
mF¦S^2axZ\]d[o`vg�¨�m9iHp�`vg;ÅÊeA^FprqDaxg�p_^�lA^Fehg�bÉZ\]Élhg�^9`M^F]_b�Z\i¼^F[oZv]_^�lxc
p�^Flxeha�q}lhg�axnd`vehZv]d[2Zv]!����Zv]�pdndeha�Ã2®�°dgfm�bdg;`�^�c�a¹^�lhgªnd]�Zy¦=mFlhiH`yc
axp�^9¨�g�b,m�uwgNlªeh°dg2iHg;iHm9lxc�Ã4®�°dg�i¼^�ÅdZvi�n�i1]Wn�i�|7g;l'm9¦¾|_^��
axZvaM¦=n�]d¨;ehZvmo]dat^�lhg¹�F�'^F]_bªeh°dg¿`\g;uwg�`¯mF¦�Z\]�ehg;lA^F¨;ehZvmo]��Wq7^9`v`vm��kZv]d[
¦Um9l�i�n�`yehZvp�`vZv¨�^�ehZ\uogªZv]�ehg;lA^9¨NehZ\m9]�a�Ã " ]Ê^�uwg;lA^F[og+~9�%lhg�^9`y�Ïuo^F`vn�g�b
p�^FlA^FiHg;ehg;lha¹^�lhg%ndaxg�bÊ|Wc�eh°�g%Î�´Y©tX�pdlhg�b�Z\¨Nehm9l�Ã�®�°dgª`vZv]�g�^�l
p�lhg�bdZv¨;ehmFlha.°_^�uwgMeh°�gMah^9iHg)afexlhnd¨;ehndlhgt^9aQ¦Um9lMp7m���g;l.p�lhg�bdZv¨;ehZvm9]rÃ(Yg;lhg¹eh°�gHndaxgHm9¦k¨�m9iHp�`vg;Å2axZv[o]�^9`va¾lhg;axn�`yeha�Zv]�p�lhg�bdZv¨;ehmFlha¾�kZyeh°
g;Zveh°dg;l¿��²o��m9l
m�¨�m9iHp�`vg;Å'p_^�lA^9iHg;ehg;lha�Ã]&Ym9eMmo]d`vc¼eh°dgS¨�moiHpd`\gNÅ
¨;m�g;ÆH¨�Zvg�]�eha�^Flhg�p�lhg�bdZv¨;ehg�b?qo^9`vaxmteh°�gDp7m���g;l}mF¦_eh°�g�eA^9p�a�qFeh°_^�e�Zva
eh°dg¿ah¬Wn�^Flhg�b�i¼^F[o]dZvehn�bdgSmF¦�eh°dg¿¨�m�g;ÆH¨�Zvg�]�eha�qr^Flhg¿p�lhg�bdZv¨;ehg�b+^Fa
ax°dm��k]HZ\]¼«¡Zv[�Ã}µdÃ�®�°�gYÎ�´M©)X�p�lhg�bdZv¨;ehZvm9]H¨�^9p�ehndlhg�a}eh°�g.¦�^9bdZv]�[
p�^Fexehg;lh]'g�uwg;]¼eh°dmond[o°¼eh°�gMpdlhg�b�Z\¨NehZ\m9]%Zv]�ehg;lhu9^9`_Zvak^9a.`vm9]�[¹^Fat���
iHa�qW�k°dZ\¨A°�ZvakiHm9lhgteh°�^9]%eh°dgtezc�pdZ\¨�^9`rbdndlA^�ehZvmo]%mF¦�^�¦�^9bdgoÃ
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Á²Â ÃgÄ�ÅºÆ�òeÈ0ó�Å[Ä�Æ1Ì�Ó�Í'ÑGÅºÆIÍoÂ ÒSÖ�ÆIÍ0Ð@ôeÄ�Ì�ÅºÆIÍ�Õ
Ì�ÃoÓ�Â ÖJÄ�Í�Æ+éFÙ{Ú°Â Ð�âoÈ õÍ�ö:ë5Û�Ô�Å]ÖSØ�Æ1Î Ì�ÅºÃ�ÆJÐWÖ5Ö@Ì�Ñ+Â�ÓaÔgÓ�Æ¤Õ
ÆIÌNÐJÄ�ÅºÆGÕ
ÆGÓ$Ö�ÌNÖ
â�ã¤äwå¤æ�Ì²Ó�Í�×ÜÞÂ Í�ÖSØ²ÈyóÞØ�ÆÊÑGÅºÆIÍoÂ ÒSÖ�ÆIÍtÑGÔ$Ü]ÆGÅ�Â ÐhÒIÌ�Î ÒGÄ�Î Ì$Ö@ÆIÍ0ÛBÅºÔoÕ�ÖJØ�Æ¤ÒJÔgÕ�Ñ�Î ÆF÷Ö�Ì²Ñ²Ý/Ñ�ÅºÆIÍoÂ Ò?Ö@ÆIÍnÇ$ø�Õ
ÐfÌ²Ø�ÆJÌGÍtÜ�Â ÖSØtÌnã�É5ç{èùÑ�ÅºÆIÍoÂ ÒSÖ�Ô�ÅKÈYó�Ø�ÆÕ
ÆGÕ5Ô�Å�Ï�é[Ð�ÔoÎ Â Í�Î Â�Ó�Æ$ë,Ì²Ó�ÍtÑ�ÅºÆIÍoÂ Ò?Ö?Â ÔoÓ�Â¡Ó$Ö@ÆGÅ�Ë�Ì�Î]éKÍ�Ô�ÖWÖ�ÆIÍtÎ Â�Ó�Æ$ë�Ì�Å�ÆÂ¡Ó�ÍoÂ ÒIÌ$Ö@ÆIÍ�Â�Ó,ÖJØ�ÆhÎ ÔNÜ]Æ�Å�Î Æ?Û�ÖÞÒSÔ²Å[Ó�ÆGÅKÈ
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Á²Â ÃgÄ�ÅºÆ,âgÈ�É�Ë�ÆGÅºÌ�Ã�Æ1Ù{Ú'Û!Ô�Å:ÖJØ�ÆaÕ
ÆIÌNÐJÄ�ÅºÆIÍ1ÒJÔgÕ�Ñ�Î Æ?÷hÖ@Ì�ÑNÐ�Ì$Ö�Ç�È ßGâã1äwåtæ�Ì²Ó�Í�ÜÞÂ Í�ÖSØ²ÈYã1Ä$ÖSÄ�Ì²Î�Â�Ó$Û�Ô�ÅKÕ
Ì$Ö?Â ÔoÓ�ÆSÐWÖ?Â�Õ
Ì$Ö@ÆÊÔGÛ+ÙOÚuÜÞÂ ÖJØÖ[Ü�Ô�Í�ÆGÎ ÌJÏNÐIÝDã�É5ç{èfÑGÅºÆIÍoÂ ÒSÖWÔ²ÅKÝoÎ Â�Ó�ÆIÌ�Å{Ñ�ÅºÆIÍoÂ ÒSÖ�Ô�ÅeÌ²Ó�Í/Ì
ÐJØNÔ�Å�Ö�Î Â�Ó�ÆIÌ�Å
ÑGÅºÆIÍoÂ ÒSÖWÔ²ÅeÄNÐ?Â�ÓNÃ\ÖJØ�Æ�Ð@Ì�Õ
Æ�Í�ÆGÎ ÌJÏIÆIÍÞË�Ì�Å8Â Ì²æ�Î ÆSÐ�ÌNÐOÖSØ�Æ
ã�É�ç{è�Õ
Ô²Í�Æ�Î¡È

®�°�g.{Dj�¦=mFl}eh°�g.b�ZvÜÂgNlhg�]�e�¨�m�g;ÆH¨;Z\g;]We�p�lhg�bdZv¨;ehmFlha�°_^�uwg.^MaxZ\i¹�
Zv`\^Flª|7g�°_^�uWZvm9lª^9a¼eh°�g%p7m��Qg;lªpdlhg�b�Z\¨NehZ\m9]Ù��axg�g2«¡Zv[dÃÙ~o¤NÃÇ®�°�g
Î�´M©)X�pdlhg�b�Z\¨Nehm9l¾mo]�^�uog;lA^9[9g'[9Zvuwg�a¾²F�Ïµ+bdÌÇ°�Zv[o°dg;l�{Qj eh°�^9]
eh°dg¹`vmo]�[ª`vZ\]dg�^Fl¾p�lhg�bdZv¨;ehmFl¾¦Um9l¿p�lhg�bdZv¨;ehZvmo]�Z\]�ehg;lhu9^9`vaSmF¦)���'iHa�q
^F]_bªeh°dg¾i�ndehn�^9`ÂZv]d¦=mFlhi¼^FehZvmo]�iHg�^Faxndlhg�iHg;]Weha.Zv]�bdZv¨�^FehgSeh°�^FeYZve
ax°dmon�`\b'|7gtp7moaxaxZv|d`\g)ehm¾[w^FZv]�axZv[o]�ZyË�¨�^9]�eh`yc'iHm9lhgY�kZyeh°'eh°�gYlhZv[9°We
¨A°�m9Z\¨;gSm9¦}]�m9]�`vZv]�g�^�lMafexlhn�¨;ehn�lhgoÃ

ú?Ò ½¹Ö Õ ½/�QØ+¸ Ó Ö Õ ¸
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