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Ï"Î�Ì�Å#ÆµÒeÏ^Ûuà"Ä^ÊµÐ�É¹Ô}Ï�Í²Ì ô2Í�Ï
Ë^Ç�Ò¹Ì¬ÍßÆ�Ì¬Í±È±ÉeÈ±É¨Ä�Ê�É¨Ê�Ë.Ä¬á%ÌÆ@
Ô}É¨ÅVÏ
ÊµÐ±ÉeÄ^ÊµÌ¬Ò$Ð±ÆµÌ^à"Ï�Ý ï ÕdÇ�Ï�Í±Ù¶È±ØµÌ¬ÈGÉ¨Ð�È�Ø�ÏâÉ¨Ê^È�Ï
Í�Ð�ÏAà�È�ÉeÄ^Ê
Ä¬á5ÈXÑ®Ä�ó�@7© + ô�ÓYÔ�ÉeÅVÏ
Ê�Ð�É¨Ä�ÊµÌ�Ò�ØvÙvÆRÏ
Í±ÓWÆ�Ò¹Ì¬ÊµÏ�Ð/É¨ÊdÈ±Ï�Í�Ð±Ï�à"È�Ð ô R��µI
Ö�Çµà�ç^Ï"È�Ð
Ý\ð�ÊPÈ±Ø�Ï # Í�Ï
Ë^Ç�Ò¨Ì�Í5ÆµÌ�Í�È�ÉfÈ�ÉeÄ^Ê�É¨Ê�Ë(Ä¬áµÌ ê Ó�Ô}É¨Å#Ï�ÊµÐ±ÉeÄ^ÊµÌ¬Ò
Ð±ÆµÌ�à
Ï&Ï"Î�Ì�Å#ÆµÒeÏVÌ¬ÖRÄmä�Ï^ÛDÐ±Çµà�ØhÌ�ÕdÇ�Ï
Í�Ù�ÆµÌ¬Í±È±É¹Ì¬Ò¨Ò¨Ù�É¨ÊdÈ±Ï�Í�Ð±Ï�à"È�Ð*�ê 2&Ä^Ç}È(Ä¬á +�W�*�# È±Ä¬È�Ì¬ÒbÖµÇµà�ç�Ï
È�Ð�Ý
Ã®ÒeÏAÌ¬Í�ÒeÙ^Û�È±Ä¯Ì^à�Ø�É¨Ï
ä�Ï�Ì�à�à"Ï
Æ�È�Ì¬ÖµÒeÏ�Ì�à
à
Ç�Í�Ì�à"ÙòÌGÈ�Ï�à�Ø�ÊµÉ¨ÕdÇ�Ï
ØµÌ^ÐPÈ±ÄhÏ
ÉeÈ±Ø�Ï�Í&Ï
Ê�Ð�Ç�Í�ÏsÈ�ØµÌmÈ$È�Ø�Ï8ÔµÌmÈ�ÌhÔ}É¨Ð�È±Í�É¨Ö�Ç}È±É¨Ä�ÊtÑ�ÉeÈ±ØµÉeÊ
Ï�Ì^à�Ø¶Ö�Çµà�ç^Ï"È�É¨Ð�à"Ò¨Ä^Ð±ÏGÈ�Ä%ÇµÊ�ÉfáîÄ^Í±Å�ÛjÄ�Í�Ï
ÊµÐ±Ç�Í�ÏGÈ±Ø�ÌmÈ�Ï�Ì^à�Ø
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Í�Ï"áîÄ^Í±Ï
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Ê�Ð�ÉeÈXÙ3Ñ�ÉfÈ�Ø�ÉeÊßÏ�Ì�à�ØÜÖµÇµà�ç�Ï
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Ì@ä�Ï�Í�Ì�Ë�Ï�Ô}Ï
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ðYá(È�Ø�Ï8ÖµÇµà�ç�Ï
È�Ð&Ì�Í±Ï8Ê�Ä�Ê�ÓWÄmä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�ËµÛ5È±Ø�É¹Ð#Í±ÏAÐ�Ç�ÒeÈ�Ð'É¨Ê^È�Ä¯Ì
ÆµÌ�Í�È�ÉfÈ�ÉeÄ^Ê�ÉeÊµËtÉeÊdÈ±Ä # Í�Ï
Ë^ÉeÄ^ÊµÐ�Ý¶ú¯ÏhØµÌ@ä�Ï�È±Ä%Ì�Ð�Ð�Ç�ÅVÏ�È±Ø�ÌmÈ
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Ñ¢Ï'ÇµÐ±Ï # Ämä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�ËLÖµÇµà�ç�Ï
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Ì¬ËdÌ¬É¨Ê¶ç�Ï�Ï
ÆþÄ�Ê�Ò¨Ù # ÊvÇ�Å'Ö�Ï�Í�Ð�Û	ÏAÌ�à�ØþÄ¬á$È�Ø�ÏtëuÍ�Ï
Ë^ÉeÄ^ÊµÐLÉ¹Ð
È±ØµÏ8É¨ÊdÈ±Ï
Í�Ð±Ï�à�È�ÉeÄ^ÊâÄ¬á	Ô�ÉfåDÏ
Í�Ï
ÊdÈVÖ�Çµà�ç�Ï
È�Ð#Ì¬ÊµÔuÉfÈ�Ð'Ô�Ï
ÊµÐ±ÉfÈXÙtÉ¹Ð
Ï�Ð�È±É¨ÅsÌmÈ�Ï�ÔqÔ}ÉeåDÏ
Í�Ï
ÊdÈ±Ò¨Ù�ÝX'�Ä^Í±Ï�Ämä�Ï
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Í�Ï
ÊdÈOÏ�Ð�È±É¨ÅsÌmÈ�Ï�ÔVÔ}Ï
Ê�Ð�ÉeÈXÙ�Ý�ÞªØ�Ï
ÊvÇ�Å&ÖRÏ
Í6Ä¬á�É¨ÊdÈ±Ï�Í�Ð±Ï�à"È±É¨Ä�ÊµÐwÉ¨Êµà
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ý É¨Ë�ÇµÍ±Ï + õ�ÞªØ�Ï'Ð�Ì¬ÅVÏ * ÓYÔ}É¨ÅVÏ
ÊµÐ±É¨Ä�ÊµÌ�Ò\Ð±ÆµÌ�à
Ï$É¨Ð	ÆµÌ¬Í±È±ÉeÈ±É¨Ä�ÊµÏ�Ô
ñµÍ�Ð�ÈhÉ¨ÊdÈ±Ä # Í�Ï
Ë�É¨Ä�Ê�Ð
ÛTÇµÐ±ÉeÊµË # Ê�Ä�Ê}ÓYÄmä�Ï�Í±Ò¹Ì¬ÆµÆ�ÉeÊµË%Ö�Ç�à�ç�Ï"È�Ð
ó>Ì@ä�Ï�Í�Ì�Ë�ÏOÔ�Ï
ÊµÐ±ÉfÈ�ÉeÏAÐ�Ì¬Í�Ï¢ÌµÛmÖbÛ�àªÌ¬Ê�Ô&Ôµô"Û¬È±ØµÏ
Ê#ÉeÊdÈ±ÄTëjÍ±Ï�Ë�É¨Ä�ÊµÐ�Û
ÇµÐ�É¨Ê�Ë # Ämä�Ï�Í±Ò¹Ì¬ÆµÆ�ÉeÊµËjÏAÕ^Ç�Ì¬ÒeÓYÐ±ÉeÚ�Ï�Ô'Ö�Çµà�ç^Ï"È�Ð�ó<Ô}Ï
Ê�Ð�ÉeÈ±É¨Ï�Ð/Ì�Í±Ï�ÌµÛ
ÖbÛ/à¬Û�ÔwÛ/Ì��jÖbÛ\Ö���à¬Û�à���ÔwÛ�Ô���ÌµÛ�Ì��jÖ���à ��Ôµô�Û�Ì¬ÊµÔòñ�ÊµÌ¬Ò¨ÒeÙ
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Ë^Ç�Ò¹Ì¬Í
Ë�Í�É¨ÔwÛ(Ì�ÊµÔãñµÊµÔ3Ñ�ØµÉ¨à�ØÜÖ�Ç�à�ç�Ï"È�ÐqØµÌ@ä^Ï�È±Ø�Ï¯Ò¨Ì�Í±Ë^Ï
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ÍAÛ�É¨ÊµÐ�È±Ï�Ì^Ô�Ä¬á®Í±Ï�Å#ÄmävÉ¨Ê�ËsÈ�Ø�Ï
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ÊdÈ±É¨Í±ÏâÔ�Ï
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ÛPÑ¢ÏtÄ�Ê�Ò¨ÙßÍ�Ï
ÅVÄmä^ÏòÏ�Ê�Ä�ÇµË�Ø²Æ�Ä^ÉeÊdÈ�Ð
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ÅVÄmä�ÏAÔwÝ»ð�ÊÜÈ�Ø�Ï
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ðYÈªÉ¹Ð�à"Ò¨Ï�Ì�Í¢È±ØµÌ¬ÈªÉ¨Ê ê Ô�ÉeÅVÏ
Ê�Ð�É¨Ä�ÊµÐ¢ÅVÄ^Ð�È�ÅVÏ"È±ØµÄvÔµÐ�Ô}ÄVÊ�Ä¬È
Ä¬åDÏ
Í®ä�Ï�Í±Ù#Ø�É¨Ë�ØLÌ^à
à"ÇµÍ�Ì^à"Ù�Û�áîÄ�Í¢Ð�ÅsÌ¬Ò¨ÒDÕ^ÇµÏ
Í�ÉeÏAÐ/É¨ÊqÆµÌ¬Í±È±É¹à"ÇµÒ¨Ì�Í�Ý���-�7�(ð�ù}ÞTÛAÈ�Ø�ÏªÅ#ÄdÐXÈ�Ì�à�à"Ç�Í�ÌmÈ�ÏOÄ¬áµÈ±Ø�Ï¢ÅVÏ"È±ØµÄvÔµÐ\Ñ¢Ï/È�Ï�Ð�È±ÏAÔwÛ
Ä¬åDÏ
Í�ÐOÌ�ÊqÌ�à�à"Ç�Í�Ì�à
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Í�ÉeÏAÐ&É¨ÊuØµÉeË^Ø%Ô}É¨ÅVÏ
ÊµÐ±ÉeÄ^ÊµÐ
Ì¬Í�Ï	Ò¨É¨ç�Ï
Ò¨Ù#È±Ä#Ö�ÏTÐ±ÅVÌ�ÒeÒWÝ ý Ä^Í®Ï
Î}Ì�ÅVÆ�ÒeÏ^Û^É¨Ê8Ð±ÉeÎLÔ}ÉeÅVÏ�ÊµÐ�É¨Ä�Ê�Ð®Ì
Í�Ì¬Ê�Ë^Ï�ÕdÇ�Ï�Í±Ù�Ä¬ádÈ±ØµÏ�áîÄ�Í�Åüó&> O G�I ~ W O ê ôQf O�O�O f�ó�> O G · ~ W O ê ô
Ä�ÊµÒeÙuà
Ämä�Ï�Í�Ð I

�L�
MtÞ ¶àß *
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Í ê

Ô}É¨ÅVÏ
ÊµÐ±ÉeÄ^ÊµÐLÈ±ÄuÖRÏ¯à
ÒeÄdÐ�ÏhÈ±ÄuÈ±Ø�Ï¯ÒeÉ¨ÅVÉfÈ�ÌmÈ�Ñ�Ø�É¨à�ØßÑ®Ïòà
Ì¬Ê
Ð�È±É¨ÒeÒ$Ï
Î}Æ�ÏAà�ÈhÌ¬Ê»Ì^à
à"ÇµÍ�Ì¬È±Ï�Ï�Ð�È±É¨ÅsÌmÈ±É¨Ä�ÊþÈ±Ä3È�Ø�ÏâÐ±Ï
Ò¨Ï�à�È�ÉeävÉeÈXÙ
Æ�Í�Ä�Ö�Ò¨Ï
Å�Ý
ð�Ê3Ì�Ê�Ä¬È�Ø�Ï
ÍsÐ±Ï"ÈqÄ�ájÏ"Î}ÆRÏ
Í�ÉeÅVÏ�Ê^È�ÐVÑ®Ï�à
Ä�ÊµÐ±É¨Ô�Ï
ÍsØ�ÄmÑíÈ�Ø�Ï
É¨Êµà"Í�Ï�Ì^Ð�ÏqÄ^ÊâÈ�Ø�Ï�Ô�ÉeÅVÏ
Ê�Ð�É¨Ä�ÊµÌ�ÒeÉeÈXÙtÌmåDÏ�à"È�Ð&È±Ø�Ï�Ì�à�à"Ç�Í�Ì�à
Ù¯Ä�á���-�7�(ð�ù}ÞTÝ�ð�Ê ý É¨Ë�ÇµÍ±ÏAÐ +K* Ì¬ÊµÔ +�ö Ñ®Ï8Æ�ÒeÄ�È'È�Ø�Ï�Ì@ä�Ï
Í�Ì¬Ë^Ï
Í�Ï
Ò¹ÌmÈ±É¨ä�Ï�Ï
Í�Í�Ä�Í®áîÄ�Í?���-�7�(ð�ù}ÞTÛváîÄ^Í ö Û # Ì¬ÊµÔ ê Ô�ÉeÅVÏ
Ê�Ð�É¨Ä�ÊµÐ�Û
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Ð±Ø�ÄmÑ È±Ø�Ï�Ð±ÉeË^Ê�ÉfñRà
Ì¬ÊdÈVÔ}Ï
Ë^Í�Ì^Ô�ÌmÈ�ÉeÄ^ÊtÉeÊuÈ±Ø�Ï�Ì�à�à"Ç�Í�Ì�à
ÙGÈ±Ø�ÌmÈ
Ì�à�à"Ä^Å#Æ�Ì¬Ê�É¨Ï�Ð®È±ØµÏPÉeÊµà
Í±ÏAÌ�Ð±ÏTÉeÊ�Ð�Æ�Ì�à"ÏPÔ}É¨ÅVÏ
ÊµÐ±É¨Ä�ÊµÌ�ÒeÉeÈXÙ�Ý
ý É¨ÊµÌ�ÒeÒ¨Ù�ÛTÑ�Ø�Ï�Ê×à
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Ì¬ÊµÔ Ï
ÎvØµÉeÖ�ÉeÈ%à
Ä�Í�Í±Ï�Ò¨Ì¬È±É¨Ä�ÊµÐ�Ý ð�Ê È±ØµÉ¨ÐuÏ
ÊvävÉeÍ�Ä�Ê�ÅVÏ�Ê^ÈâÏAÌ�à�Ø
ä@Ì�ÒeÇµÏ�Ì�Æ�Æ�ÏAÌ¬Í�ÐOä^Ï
Í�ÙVÉeÊ}áîÍ�Ï�ÕdÇ�Ï�ÊdÈ±Ò¨Ù�ÝX'�Ä^Ð�ÈªÄ¬á5Æ�Í�Ï
ävÉ¨Ä�ÇµÐ®Ñ¢Ä�Í�ç
à"Ä�Ê�Ð�É¹Ô}Ï
Í�Ð#Ä�Ê�Ò¨ÙuÔ}É¹Ð�à"Í�Ï"È±Ï
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Í�Ì¬Ò¨ÉeÚ�Ï�Ô3Ø�É¹Ð�È±Ä�Ë^Í�Ì�Å È±Ï�à�ØµÊ�É¨ÕdÇ�Ï ���-�7�(ð�ù}Þ È�Ä
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Å�Ý
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È±ÉeÈ±É¨Ä�Ê�É¨Ê�ËGÈ�Ï�à�Ø�ÊµÉ¨ÕdÇ�ÏAÐ$ÖRÏ�à
Ì�ÇµÐ±ÏsÉfÈ#ÇµÐ�ÏAÐ$Ämä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�Ë�Ö�Çµà�çdÓ
Ï"È�ÐòÄ�áLämÌ¬Í�ÙdÉ¨Ê�ËßÐ±É¨Ú
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ÊµÏ
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Å#Ï�ÊµÐ±ÉeÄ^ÊµÐ
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0

10

20

30

40

50

60

70

80

90

100

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

1
-n

o
rm

 A
v
e

ra
g

e
 R

e
la

ti
v
e

 E
rr

o
r 

(i
n

 %
)

Ý

Number of Stored Values

GenHist
Random Sampling

Wavelets
Kernels

AVI

ý ÉeË^Ç�Í�Ï " õXß�ù + ÔµÌmÈ�Ì^Ð�Ï
È�Û�ÕdÇ�Ï�Í±ÙqÑ¢Ä�Í�çvÒeÄdÌ�Ô * Û ê Ó�Ô}É¨Å�Ý

0

10

20

30

40

50

60

70

80

90

100

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

1
-n

o
rm

 A
v
e

ra
g

e
 R

e
la

ti
v
e

 E
rr

o
r 

(i
n

 %
)

Ý

Number of Stored Values

GenHist
Random Sampling

Wavelets
Kernels

AVI

ý É¨Ë�Ç�Í�Ïjëµõ ý Ä�Í�Ï�Ð�ÈªÃ®Ämä�Ï�ÍOÔ�ÌmÈ�Ì�Ð±Ï"ÈAÛdÕdÇ�Ï�Í±Ù#Ñ®Ä^Í±çvÒ¨Ä^Ì^Ô * Û
ê ÓYÔ}É¨Å�Ý

Ï
ämÌ�ÒeÇµÌ¬È±Ï3Ì¬ÊµÔ à"Ä^Å#Æ�Ì¬Í�ÏuÈ�Ø�Ï<���-���	ð�ù}Þ È�Ï�à�Ø�Ê�É¹ÕdÇ�ÏÜÌ¬ÊµÔ
È±ØµÏòÅ'Ç�ÒeÈ±ÉeÓYÔ}É¨ÅVÏ
ÊµÐ±É¨Ä�ÊµÌ�ÒPç�Ï
Í�Ê�Ï�Ò�ÏAÐXÈ�ÉeÅsÌ¬È±Ä�Í�Ð8Ämä�Ï
Í�Í�Ï�Ì¬ÒPÌ¬È�Ó
È±Í�É¨Ö�Ç}È±ÏAÐ
ÛsÑ�ÉeÈ±Ø ÌþÊdÇµÅ&ÖRÏ
ÍtÄ¬á8Ï"Î}É¨Ð�È±É¨Ê�ËþÈ±ÏAà�Ø�Ê�É¹Õ^ÇµÏ�Ð�õüÌ¬È�Ó
È±Í�É¨Ö�Ç}È±Ï�É¨ÊµÔ}Ï�Æ�Ï�ÊµÔ}Ï
Ê�à"ÏGÌ�Ð�Ð±Ç�ÅVÆ}È±É¨Ä�ÊbÛ®Ñ¢Ì@ä^Ï
Ò¨Ï"ÈsÔ}Ï�à
Ä�ÅVÆRÄ^Ð±ÉfÓ
È±É¨Ä�Ê5Û�')�(ð�ù�Þ¢Ó * Ì¬Ê�Ô�Ð�Ì¬ÅVÆ�Ò¨É¨Ê�ËµÝ
Ã®Ä�Êµà
ÒeÇµÐ±É¨Ä�ÊµÐTÑ¢Ïsà
Ì¬Ê�Ô}Í�Ì@Ñ»áîÍ�Ä�Å�Ä^Ç�ÍPÏ"Î}ÆRÏ
Í�ÉeÅVÏ�Ê^È�Ì¬Ò�Í�Ï"Ó
Ð±Ç�ÒfÈ�Ð¶É¨Êµà"Ò¨ÇµÔ}Ï^õ�ó + ô<�������	ð�ù}Þ ÈXÙdÆµÉ¨à�Ì¬Ò¨ÒeÙ.Ä�Ç}È�Æ�Ï�Í�áîÄ^Í±ÅsÐ
Ä¬È�Ø�Ï
ÍòÈ�Ï�à�Ø�Ê�É¹ÕdÇ�Ï�Ð¯É¨ÊøÈ�Ø�Ï%Í�Ì¬ÊµË�ÏuÄ�á8Ð±ÆµÌ�à
ÏãÔ}É¨ÅVÏ
ÊµÐ±É¨Ä�ÊµÌ�ÒfÓ
ÉeÈXÙþó ö È�Ä ê ô'È�ØµÌmÈqÑ¢Ï�Í±ÇµÊãÏ
Î}Æ�Ï�Í±É¨ÅVÏ
ÊdÈ�ÐVÄ^ÊbÝ ���-�7�(ð�ù}Þ
à
Ì�ÊhÖRÏ#È±Ø�Ä^Ç�Ë�ØdÈ$Ì�ÐTÌ8Å&Ç�ÒeÈ±ÉeÓYÔ�ÉeÅVÏ
Ê�Ð�É¨Ä�ÊµÌ�Ò�Ø�É¨Ð�È±Ä^Ë�Í�Ì¬Å.È±Ø�ÌmÈ
Ì¬Ò¨Ò¨ÄmÑ(Ð#áîÄ�ÍqÄmä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�Ë�ÆµÌ¬Í±È±ÉeÈ±É¨Ä�Ê�É¨Ê�Ë�ÝßÞªØ�ÏGÏ
ÎvÆRÏ
Í�É¨Å#Ï�ÊdÈ�Ð
Ð±Ø�ÄmÑøÈ�ØµÌmÈ$Ämä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�Ë�ÆµÌ¬Í±È±ÉeÈ±É¨Ä�Ê�É¨Ê�ËGÐ±Ø�ÄmÑ(ÐPÌ¬Ê�É¨ÅVÆ�Í±Ämä^Ï"Ó
ÅVÏ
ÊdÈuÄmä^Ï
ÍtÊ�Ä^Ê}ÓWÄmä^Ï
Í�Ò¨Ì�Æ�Æ�É¨Ê�ËßÆ�Ì¬Í±È±ÉeÈ±É¨Ä�Ê�É¨Ê�ËµÝ ó * ô '�Ç�ÒeÈ±ÉeÓ
Ô}É¨ÅVÏ
ÊµÐ±ÉeÄ^ÊµÌ¬Ò5ç�Ï
Í�Ê�Ï�ÒwÏ�Ð�È±É¨ÅVÌ¬È±Ä^Í�Ð�Ä�åRÏ�Í�Ë�ÄvÄ}Ô�Ì�à
à
Ç�Í�Ì�à"Ù^Û�Ì¬ÊµÔ
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ÅVÏ
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