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Algorithm coverage MAE ROC-4

All nbors  99.8% 0.776069 0.72593
min-abs-corr=0.1  99.4% 0.770466 0.73011
min-abs-corr=0.2  84.0% 0.792018 0.73942
min-abs-corr=0.3  60.9% 0.757773 0.76919
min-abs-corr=0.4  42.9% 0.781000 0.76581
min-abs-corr=0.5  19.6% 0.762424 0.82114
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¸9ªz¤�¥9«¨¦H z«¨¡N°�¦H¡)¬N¤HªR£6±6¤NÂ

� ¹Q¤®Qªz²w ð z¤�¦R¹Q°9«�³g�9¤N½g�Q²¼¤�¥W©'µ û ¹Q£)ªR¥Q£)°K£)°K¥·£6°Q¥ Þ £6¤�²3ä êgå)çá½g«¨²Æ z¡
²¼¤H -£6°÷£)©Q²¼¡6§�" z¤�¦�¡6ª¼ªz¤�§£� z«¡6°â z¹"ªz¤�²¼¹Q¡6§¥<½�Å¹Q¤?ªz¤A£)§¨§y°Q¤H«±6¹'©O¡6ªz²
Å«¯ z¹Ç£)©Q²¼¡6§�" z¤�¦�¡)ª¼ªz¤�§£) z«¨¡N°9²�±6ªz¤3£� z¤Hª� z¹K£)°Ò£É±N«¨¬o¤H°â z¹"ªz¤�²¼¹Q¡6§�¥
£)ªz¤�²¼¤�§¨¤�¦H z¤�¥<Â û ¤? ¼ z«°9±�£·¹Q«¨±N¹� z¹"ªz¤�²¼¹Q¡6§�¥�§¨«¨¢·«¯ z²�µo¡N�9ª[°Q¤H«±6¹'©O¡6ª¼¶
¹Q¡g¡'¥· z¡�¦�¡N°g R£6«¨°9«°9±|¬N¤Hª¼µ·±N¡g¡'¥	¦�¡6ª¼ªz¤H§�£� z¤�²�½9©Q�9 Zº»¡)ª�¢�£6°gµ·�9²¼¤Hªz²
¹Q«¨±6¹�¦�¡6ª¼ªz¤H§�£� z¤�²�£�ªz¤&°Q¡6 y£3¬N£)«¨§�£)©Q§¨¤N½Kªz¤H²¼�Q§¯ z«¨°Q±·«¨°�£W²¼¢�£6§¨§<°Q¤�«¨±6¹9¶
©O¡6ªz¹9¡g¡'¥A z¹K£� �¦3£)°Q°Q¡) �¸9ªz¡�¬'«�¥"¤0¸"ªz¤3¥9«¨¦H z«¨¡N°�¦�¡�¬o¤HªR£6±6¤Wº»¡)ª|¢�£)°gµ
«¯ z¤�¢·²�Â � ¹9«¨²k«¨²ò¥9¤�¢·¡6°Q²w ¼ªR£� z¤3¥�«°�ßk«¨±N�"ªz¤ 2g½6Å¹9«¦R¹�¥9¤�¢·¡6°Q²w ¼ªR£� z¤�²
 z¹Q¤�§¨¡N²¼²�¡)ºÆ¸"ªz¤3¥9«¨¦H z«¨¡6°A¦�¡�¬o¤?ªR£6±N¤�Å¹Q¤�°��9²¼«°9±-£)°¾£6©Q²¼¡6§¨�9 z¤0¦H¡6ª¼¶
ªz¤�§£) z«¨¡6°� z¹"ªz¤�²¼¹Q¡6§¥<Â û ¤H ¼ z«¨°Q±�£W§¨¡3Å1¤Hªy¦�¡6ª¼ªz¤�§£� z«¡6°� z¹9ªz¤�²¼¹9¡N§¥-ªz¤H¶
²¼�Q§¯ z²	«¨°÷£�§£)ªz±6¤A°'�Q¢|©O¤Hª·¡)º&§¡3ÅÆ¤Hª�¦�¡)ª¼ªz¤�§£) z¤�²�½[°'�Q§¨§¨«¯ºIµ"«¨°Q±� z¹9¤
¸Q�"ªz¸O¡N²¼¤&¡6ºð z¹9ªz¤H²¼¹Q¡N§¥"«°9±9Â � ¹Q«¨²[¦3£6°¾£6§¨²¼¡	©O¤&²¼¤�¤�°�«¨°�ßk«±6�9ªz¤ 2'½
Å¹Q¤?ªz¤&£6°�£)©Q²¼¡6§�" z¤�Å1¤�«¨±6¹' � z¹"ªz¤�²¼¹Q¡6§¥�¡6º�±"Â¨å�¸9ªz¡�¬'«¥9¤�²�£)¸Q¸9ªz¡3ã"«¯¶
¢�£) z¤H§¨µ� z¹9¤�²z£6¢·¤�£)¦�¦��"ªR£6¦Hµ-£6²�Q²¼«¨°9±W£6§¨§< z¹Q¤�£3¬6£6«¨§£6©Q§¨¤��9²¼¤Hªz²«°
 z¹Q¤�¥Q£) R£)²¼¤H 3Â
� ¹Q¤0²¼¤�¦�¡N°Q¥A z¤�¦R¹Q°9«�³g�9¤0«¨²� z¡�¸Q«¨¦R´� z¹Q¤W©O¤H²w &°�¦�¡)ª¼ªz¤�§£) z¤�²&º»¡)ª0£
±N«¨¬o¤H°	°<Â � ¹Q«¨²Æ z¤�¦R¹Q°9«³'�9¤¸O¤Hª¼º»¡)ªz¢·²Æªz¤3£6²¼¡6°K£)©Q§¯µ·Å1¤�§¨§î½Q£6²1«¯ �¥"¡g¤�²
°Q¡) �§«¨¢·«¯ �¸9ªz¤3¥"«¨¦H z«¨¡N°�¦�¡�¬o¤HªR£)±N¤NÂ�ýy¡3Å1¤�¬N¤Hª3½ò¸Q«¨¦R´'«°9±�£�§£)ªz±6¤Hª0°
Å«¨§¨§Æªz¤�²¼�Q§¯ |«¨°� z¡g¡�¢0�9¦?¹A°Q¡N«¨²¼¤·º»¡)ª0 z¹9¡N²¼¤WÅ¹Q¡�¹Q£3¬o¤·¹Q«¨±N¹�¦H¡6ª¼¶
ªz¤�§£) z¤H²�Â�þð«¨¦R´'«°9±�£	²¼¢�£6§¨§¨¤Hª�°A¦3£)°�¦3£)�Q²¼¤W¸O¡g¡)ª�¸9ªz¤3¥"«¦? z«¡6°Q²�ºI¡6ª
 z¹Q¡6²¼¤·�Q²¼¤Hªz²�Å¹9¡�¥9¡�°9¡6 �¹K£3¬o¤W£6°gµ¾¹Q«¨±N¹*¦H¡6ª¼ªz¤�§£) z¤H²�½ð£6§¯ z¹Q¡6�Q±N¹
«¨°�¡N�9ª1¤Hã"¸O¤Hªz«¨¢·¤�°g z²�½o z¹Q«¨²Æ¤?àT¤�¦H �¥"«¥�°9¡6 Æ¡g¦�¦��9ª1�Q°g z«¨§Q z¹Q¤�°Q¤�«¨±6¹9¶
©O¡6ªz¹9¡g¡'¥Á²¼«¨×�¤	Å�£)²0ªz¤3¥9�9¦�¤3¥�©O¤�§¨¡3Å�å7±'Â iÆ¡6 z¹É¡)º[ z¹9¤�²¼¤-¤HàT¤H¦H z²
¦3£)°�©O¤�¤�°�²¼¤�¤�°�«¨°�ßk«¨±N�"ªz¤&ë"Â
ßk«¨±N�"ªz¤�z�²¼¹Q¡3Å²·£6°É¡�¬o¤Hªz¬'«¨¤HÅõ¡)º[ z¹9¤�©O¤H²w ·¸O¤Hª¼º»¡)ªz¢·«¨°Q±�°Q¤�«¨±6¹9¶
©O¡6ªz¹9¡g¡'¥*²¼¤�§¨¤�¦H z«¨¡N°Á£)§±6¡6ªz«¯ z¹Q¢·²�Â � ¹Q¤·Å1¤�«¨±6¹' � z¹9ªz¤H²¼¹Q¡N§¥"«°9±�£6§¯¶
±N¡)ªz«¯ z¹Q¢%�9²¼«¨°Q±|£�¹9«±6¹	 z¹"ªz¤�²¼¹Q¡6§¥	¸O¤Hª¼ºI¡6ªz¢·¤3¥W z¹9¤[©O¤�²w 3½"©9�9 1²z£)¦H¶
ªz«¯®K¦�¤�¥	 z¡g¡·¢0�9¦?¹�¦�¡�¬o¤?ªR£6±N¤6Â � ¹9¤�©O¤�²w ¼¶¿°-¢·¤H z¹9¡'¥�¸"ªz¡)¬'«¥9¤�¥� z¹9¤
©O¤�²w �¸O¤Hª¼º»¡)ªz¢�£6°9¦�¤�Å«¨ z¹÷°9¡�§¨¡N²¼²-«¨°Ä¦H¡)¬N¤HªR£6±6¤NÂÔÚÆ¡N¢|©Q«¨°Q«¨°Q±É£
§¨¡3Åõ²¼«¨¢·«§£�ªz«¨ Ñµ*Å1¤H«±6¹g 0 z¹9ªz¤H²¼¹Q¡N§¥�Å«¯ z¹É©O¤�²w ¼¶¿°* z¤�¦R¹Q°Q«³g�Q¤H²0¥"«�¥

Algorithm Coverage MAE ROC-4
mi
U
nV -ab
W

s-corX rX =0.3  60.9% 0.757773 0.76919
mi
U
nV -ab
W

s-corX rX =0.5  19.6% 0.7624
Y

24
Y

0.82114
Y

min-ab
W

s-corr=0.1, nnb
W

ors=20  99.4% 0.763836 0.73447
mi
U
nV -ab
W

s-corX rX =0.1, nV nV b
W

orX s=4
Y

0  99.4
Y

% 0.7654
Y

92 0.73134
Y

max-nb
W

ors=20  99.8% 0.765686 0.73228
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\ � �gÍXÎÆÏÆ�"Ð Ì µ÷� � �s�KÎÆÐ¿�"�6Ð¿Í Ì
4y°9¦�¤� z¹9¤&°Q¤�«¨±N¹'©O¡)ªz¹Q¡g¡'¥�¹K£6²[©O¤�¤�°�²¼¤�§¨¤�¦H z¤�¥<½T z¹Q¤�ªR£) z«¨°9±N²yº�ªz¡N¢
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¸O¡6²¼²¼«©9§¯µ�²¼¦3£6§¨«¨°Q±� z¹Q¤�ªR£� z«°9±N²y z¡	£W¦�¡6¢·¢·¡N°�¥"«¨²w ¼ªz«©9�9 z«¨¡N°<Â � ¹9¤
©Q£6²¼«¨¦1Å�£�µ& z¡y¦�¡6¢0©9«°9¤�£6§¨§' z¹Q¤1°9¤�«¨±N¹'©O¡6ªz²�ü)ªR£) z«¨°9±N²X«¨°' z¡y£[¸"ªz¤3¥9«¨¦H¶
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£3¬o¤HªR£)±N¤¥"¤�¬'«�£� z«¨¡N°0¡)ºT£y°9¤�«¨±N¹'©O¡6ª3ü ²òªR£) z«¨°Q±�ºIªz¡6¢Ö z¹K£) X°9¤�«¨±N¹'©O¡6ª3ü ²
¢·¤3£)°�ªR£) z«¨°Q±"½TÅ¹Q¤Hªz¤� z¹Q¤�¢·¤3£6°�ªR£� z«°9±�«¨²y R£)´o¤�°�¡�¬o¤Hª�£6§¨§ò«¯ z¤�¢·²
 z¹Q£) � z¹9¤0°Q¤H«±6¹'©O¡6ª&¹K£)²�ªR£) z¤3¥TÂ � ¹Q¤¯DRBPw7FLX<JLFIM<N�c ]PAvM<U cIU>BCX<NÁ£)¸9¶
¸"ªz¡o£6¦R¹�«¨²[¥9¤�¢·¡6°Q²w ¼ªR£) z¤�¥�«¨°50Z³g�Q£) z«¨¡N°�å6Â � ¹9¤�ìw�Q²w z«¯®Q¦3£) z«¨¡N°�ºI¡6ª
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£�ªz¡N�Q°Q¥É¥9«¯àT¤Hªz¤�°g |¸O¡N«¨°g z²�Â^4y°9¤	�9²¼¤HªW¢�£�µA z¤�°K¥� z¡�ªR£) z¤	«¯ z¤�¢·²
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 z�9«¨ z«¨¬o¤H§¨µg½K«¨ºZ£��Q²¼¤Hªy«¨°9ºIªz¤�³'�9¤�°g z§¯µ�±N«¨¬o¤H²[ªR£) z«¨°9±N²�¡)º 6g½O z¹Q¤�°� z¹Q£) 
�9²¼¤Hªð²¼¹Q¡N�9§¥|°Q¡) Xªz¤�¦�¤�«¨¬o¤�¢�£)°'µ&¸"ªz¤3¥9«¨¦H z«¨¡6°Q²X¡6º�6[�9°Q§¨¤�²¼²ò z¹Q¤?µ�£)ªz¤
¤Hã' ¼ªz¤�¢·¤H§¨µW²¼«±6°Q«¯®K¦�£6°g 3Â � ¹Q¤�£3¬o¤?ªR£6±N¤�¥9¤�¬'«£) z«¨¡N°�ºIªz¡6¢% z¹Q¤[¢·¤3£6°
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��°�¤Hã' z¤�°Q²¼«¨¡N°� z¡· z¹9¤ ÿ ªz¡6�Q¸�9<¤�°Q²[£6§¨±6¡6ªz«¯ z¹Q¢ø«²[ z¡�£6¦�¦�¡6�Q°g yºI¡6ª
 z¹9¤�¥9«¯àT¤Hªz¤�°9¦�¤�²«¨°�²¼¸9ªz¤�£N¥-©O¤H ÑÅ1¤�¤H°��Q²¼¤Hªz²�ü"ªR£) z«¨°9±�¥9«¨²w ¼ªz«¨©Q�9 z«¨¡6°Q²
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«¨°� z¹Q¤|¥Q£) R£'½<¤Hã"¦�¤�¸9 �«°A£6°�«¨°9º�ªz¤3³g�Q¤�°g �¡)àO¶¿§«¨°9¤0¢�£6°9°Q¤Hª3Â � ¤�¦R¹9¶
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�¾�Yr Ì ÍD�¯	À�KÎ=µ�½� Ì �6� ßQ�Q°Q¥9«¨°Q±	º»¡)ª| z¹9«²�ªz¤�²¼¤�£)ªz¦R¹�Å�£)²|¸"ªz¡6¶
¬'«¥9¤3¥â«°Ò¸K£�ª¼ �©'µÀ z¹9¤*Ü�£� z«¡6°K£)§ û ¦�«¨¤�°Q¦�¤Éß9¡N�Q°Q¥Q£� z«¡6°Ç�9°K¥9¤?ª
±6ªR£)°g z²pÃ¼Ã û æ6ë"å ;NæNë<±"½NÃ¼Ã û æY2<;<k<kYkoê'½'£)°K¥�Û ÿ 0�æY6Y63kR6'å72'Â û �9¸Q¸O¡)ª¼ 
Å�£)²ò£6§¨²¼¡[¸9ªz¡�¬'«�¥"¤3¥�©gµ�Üy¤? kþk¤Hªz¦H¤�¸9 z«¨¡N°9²kÃ�°9¦NÂpÈ�¤ðÅÆ¡N�9§�¥&£)§²¼¡[§¨«´N¤
 z¡ z¹K£6°9´y¢·¤�¢|©O¤Hªz²<¡6º" z¹Q¤ ÿ ªz¡N�Q¸9§¨¤�°Q²pªz¤H²¼¤3£)ªz¦R¹� z¤�£6¢�½)¤�²¼¸O¤�¦�«£)§§¯µ
ý�£)°Q°'�	ýy�Q¹Q¥Q£)°Q¸K£6£�ºI¡6ªy¥9¤�¬o¤H§¡6¸Q«¨°Q±� z¹Q¤�«¨°Q«¯ z«£6§< z¤�²w z©O¤3¥TÂ

o �D�v�Q�R� Ì �b�K�
ä¯å?ç��[Ú Þ Â û ¸O¤�¦H«�£)§D«¨²¼²¼�9¤�¡N°	«¨°9º»¡)ªz¢�£) z«¨¡N°	®K§¯ z¤Hªz«¨°Q±"Â Ã M<UVU ÆyN�cHKFIX<JLFIM<N�ejM�] Jg`�B Ä Ã8� ½�;Y6"íwå3êNï?½KÛy¤�¦�¤�¢|©O¤Hª�å3æ6æoê'Â
ä ê3ç Þ £)ªz´o¡�i1£6§£)©K£6°9¡�¬��� ¦	£)°K¥¡ Æ¡N£3¬ û ¹9¡N¹K£)¢�Â&ßK£)©Dö�ÚÆ¡N°g z¤�°g ¼¶©K£6²¼¤�¥<½o¦H¡N§¨§£6©O¡6ªR£� z«¨¬o¤�ªz¤H¦�¡N¢·¢·¤�°Q¥Q£� z«¡6°DÂ Ã M<UVU ÆyN�FIHEX<JLFLM<N�eM�] Jg`�B Ä Ã8� ½�ks±"íI;oï?ö ëNëOZb26ê'½ Þ £)ªz¦R¹�å�æNæs2gÂ
ä ;�ç|ÚÆ¹"�9¢·´'«�i1£)²¼�D½<ý�£�µ"¢øý[«¯ªz²¼¹D½D£6°Q¥�ÈÄ«§¨§¨«£6¢óÚÆ¡6¹Q¤�°<Âj8[¤H¦H¶
¡N¢·¢·¤�°Q¥Q£) z«¨¡6°�£6²D¦�§£6²¼²¼«¯®K¦3£� z«¨¡N°Döp�Q²¼«¨°Q±²¼¡g¦�«£)§'£6°K¥�¦H¡N°g z¤�°g ¼¶
©K£6²¼¤�¥�«¨°9º»¡)ªz¢�£) z«¨¡N°�«°Aªz¤�¦�¡N¢·¢·¤H°K¥Q£� z«¨¡N°DÂ�ÃÑ°+"mACM7HÅBEBCD<FSNyQ<eM�]:Jg`�B£¢¥¤¥¤¥¦�§�MGA©¨Gev`�MP?OM<N«ª|BCHEM<UVU>BPNWDsBPA & ÇGeEJ�BPU ez½"¸K£6±6¤�²
åNå[ZQå36gÂT�y�[�[ÃZþXªz¤�²¼²�½K�[�9±N�Q²w �å�æNæ<z"Â

ä k)ç&Û�£6°9«¤H§WiÆ«¨§¨§²¼�9²�£6°Q¥ Þ «¨¦?¹Q£6¤�§T�9Âgþò£6×�×3£)°Q«îÂ�9D¤3£�ªz°Q«¨°Q±&¦�¡6§¨§�£)©9¶
¡6ªR£) z«¨¬o¤·«¨°"º»¡6ªz¢�£� z«¨¡N°*®K§¯ z¤Hªz²�Â�Ã�°+" AvM7HPBEBCD<FSNRQ<e�M�] Jg`�B¬¢¥¤¥¤¥¦
§�M<A¨Gev`�MP?�M<N®ª BCHÅMGU U>BPN�DRBPA & ÇGeEJ�BPU ezÂQ�y�y��ÃðþXªz¤�²¼²�½Q�[�"¶
±N�Q²w &å�æNæYz'Â

ä 63ç��N¡N¹9° û ÂGiZªz¤�¤�²¼¤N½6Û�£3¬'«¥�ý[¤�¦?´N¤Hªz¢�£6°<½)£6°K¥�Ú1£�ªz§b°&£6¥9«¨¤NÂb0X¢W¶
¸Q«¯ªz«¨¦3£6§'£)°K£6§¯µ"²¼«¨²p¡)ºQ¸"ªz¤3¥9«¨¦H z«¨¬o¤ð£6§¨±6¡6ªz«¯ z¹Q¢·²pºI¡6ªp¦�¡N§¨§£6©O¡)ªR£) z«¨¬o¤
®K§¯ z¤Hªz«¨°Q±"ÂZÃÑ°¯"mACM7HÅBEBCD<FSNyQ<e�M°]jJg`�B±¢³²�Jg` Ã M<NO]7BPACBPNWHÅB M<Nµ´�N�cHPBPAÅJÀX<FSN�JLÇ]FSN Ä APJLF x
HKFIXYu·¶ÅN�J�BKuSu FÂQRBPN�HÅB®¸¹´ Ä ¶Pc°¤¥¦³º�½<¸Q£6±N¤H² ks;OZ6Nê'½ û £)°�ß9ªR£)°Q¦�«¨²¼¦�¡"½W�N�9§¨µ-ê3k¹Z"ê)ë�å3æNæ<z"Â

ä ë�ç�iZªz¤�°g ��"Â�Û�£6¹9§¨¤�°D½:�N¡6²¼¤�¸Q¹â��Â
°�¡N°9²w R£6°D½:�N¡6°÷ýy¤Hªz§¨¡g¦R´o¤Hª3½
Ü�£) z¹Q£6°9«¤H§ ÿ ¡g¡'¥<½ò��§1iÆ¡6ªz¦R¹Q¤?ªz²�½k£)°K¥ �N¡N¹9°�8�«¤�¥9§îÂV�N�Q¢·¸"¶
²w R£)ª¼ z«¨°Q±�¢·¡�¬'«¤H§¤H°Q²�ö·ñ[²¼¤HªW©O¤�°9¤H®Q z²�¡6º[²w R£)ª¼ z«¨°9±A£�¦�¡6§¨§�£)©9¶
¡6ªR£) z«¨¬o¤�®Q§¨ z¤?ªz«°9±É²wµ9²w z¤H¢ Å«¯ z¹ùèw¥"¤3£N¥÷¥9£) R£)é9Â � ¤�¦R¹Q°9«¨¦3£6§8[¤�¸O¡)ª¼  � 8Öæ<z)¶�±"å72'½Kñ[°Q«¨¬o¤Hªz²¼«¯ Ñµ�¡)º Þ «¨°Q°9¤�²¼¡6 R£'½kå3æ6æYz"Â

ä 23ç û ¦�¡) ¼ XÛ�¤�¤Hª¼ÅÆ¤�²w z¤Hª3½ û �Q²z£6° � ÂNÛy�Q¢�£6«¨²�½ ÿ ¤�¡6ªz±6¤1ÈÖÂNßQ�9ªz°Q£6²�½� ¹Q¡N¢�£)²1°l9D£6°Q¥Q£6�9¤Hª3½'£)°K¥ 8�«¨¦?¹Q£)ªR¥0ýy£)ªz²¼¹Q¢�£)°DÂ9Ã�°Q¥9¤Hã"«¨°Q±
©'µA§£) z¤�°g 0²¼¤�¢�£6°g z«¨¦	£6°K£)§¯µ9²¼«¨²�Â¼»yM<ÆyAÅNWXYu M�]�Jg`�B Ä U�BPAPFLHÅXGN
& M7HKFÀBPJLÇ½] MGA¾¶ÅNO] M<AÅU�XGJLFIM<N & HKFIBPNWHÅB?½�k"åoíáëoï?ö ;6æ"å[Zsks±Y2'½Xå3æ6æY±"Â

ä z�ç&Û�£3¬"«¥ ÿ ¡6§¥9©O¤Hªz±"½WÛ�£3¬'«¥ÇÜy«¨¦R¹Q¡N§¨²�½ iZªz«£6° Þ Â�4y´'«î½|£6°K¥
Û�¡N�9±N§£6² � ¤?ª¼ª¼µgÂ/ñ[²¼«°9±�¦�¡6§¨§�£)©O¡6ªR£� z«¬N¤�®K§¯ z¤Hªz«¨°Q±¾ z¡AÅ1¤�£�¬N¤
£6°	«°"º»¡)ªz¢�£) z«¨¡N°� R£6¸O¤�²w ¼ª¼µgÂ Ã M<UVU ÆyN�FIHEX<JLFLM<N�e M�]:Jg`�B Ä Ã8� ½;s6"íwå3êNï?ö ë"åKZb2G±"½TÛ�¤�¦H¤�¢0©O¤Hª�å�æNæNê'Â

ä æ�ç�È÷«¨§§�ý[«¨§§î½m9p£)ª¼ª¼µ û  z¤3£N¥T½ Þ £�ªz´^8[¡6²¼¤�°Q²w z¤H«°<½1£)°K¥ ÿ ¤�¡6ªz±6¤
ßQ�9ªz°Q£6²�ÂW8�¤�¦�¡6¢·¢·¤�°K¥"«°9±�£6°Q¥W¤�¬6£6§¨�K£� z«°9±�¦?¹9¡N«¨¦�¤�²Æ«°�£�¬'«¯ª¼¶
 z�K£6§T¦�¡6¢·¢0�9°Q«¯ �µ0¡6ºk�9²¼¤NÂòÃÑ°¡"mACM7HÅBEBCD<FSNyQ<e�M°] Ä Ã8� Ã8¿ ¶ÁÀ ¤ÃÂÃ M<NO]7BPACBPNWHÅB>M<N ¿ ÆbU X<NÅÄ�XsHKJÀM<AÅe FSN Ã MGU�?�ÆyJLFSNRQ & Ç<eEJ�BPUVeR½
¸K£6±6¤�²�å3æGk¹Z"êG±"å6½òå3æNæY6'Â

ä¯å7±�ç&ýy¤�°"ª¼µ^°&£6�" z×N½ i1£�ª¼  û ¤�§¨¢�£)°D½Æ£6°K¥ Þ ¤�¹'�Q§ û ¹K£6¹<Â 8[¤HºI¤Hª¼¶
ªR£6§kÈ*¤H©DöyÚÆ¡N¢|©Q«¨°Q«¨°Q±�²¼¡g¦�«£)§Z°9¤H �ÅÆ¡6ªz´'²�£6°Q¥�¦�¡N§¨§£6©O¡)ªR£) z«¨¬o¤
®K§¯ z¤Hªz«¨°Q±"Â Ã M<U UVÆyN�FIHEX<JLFIMGN�eOM�] Jg`�B Ä Ã8� ½ ks±"íI;oï?ö ëY;OZ'ës6g½
Þ £)ªz¦R¹�å3æ6æs2'Â

ä¯åNå?ç��N¡N²¼¤�¸9¹À��Â=°�¡N°9²w R£6°D½|iðªR£N¥9§¨¤Hµ/Ü|Â Þ «¨§§¨¤Hª3½[Û�£3¬'«¥ Þ £6§¯ z×N½�N¡N°Q£) z¹K£)° 9ðÂ�ýy¤?ªz§¡g¦R´o¤Hª3½^9D¤�¤�8&Â ÿ ¡)ªR¥9¡6°D½�£)°K¥Ñ�6¡N¹Q°8[«¨¤3¥"§áÂ ÿ ªz¡N�9¸�9D¤H°Q²�ö0�[¸Q¸9§¯µ9«¨°9±-¦�¡6§§£)©O¡6ªR£) z«¨¬o¤	®K§¯ z¤Hªz«¨°Q±� z¡
ñy²¼¤�°9¤H �°Q¤?Å²�Â Ã M<UVU ÆyN�FLHÅXGJLFIM<N�e M�]VJg`�B Ä Ã8� ½�ks±"íI;oï?ö 2Y2ÆZzs2'½ Þ £)ªz¦R¹�å3æ6æs2gÂ

ä¯å�ê3ç�þò£) ¼ z«¨¤ Þ £)¤�²�Âð�[±6¤�°g z²1 z¹K£) Æªz¤3¥9�9¦�¤[ÅÆ¡6ªz´	£6°Q¥	«¨°9ºI¡6ªz¢�£� z«¡6°
¡�¬o¤Hªz§¨¡o£6¥<Â Ã M<U UVÆyN�FIHEX<JLFIMGN�e¯M°]¯Jg`�B Ä Ã8� ½=;s2'íÀ2Nï?ö ;Y±OZRkY±"½�N�Q§¯µ�å3æ6æ<k"Â

ä¯å7;�ç&Û�£3¬'«�¥ Þ £)§¯ z×0£)°K¥¯°&£) z¤�0X¹9ªz§¨«¨¦?¹<Â�þk¡6«°g z«¨°Q±· z¹9¤&Å1£�µ<ö���¦H¶
 z«¨¬o¤/¦�¡6§¨§�£)©O¡6ªR£� z«¬N¤À®Q§¯ z¤Hªz«¨°Q±9Â Ã�°Ç" AvM7HÅBÅBCD<FgNyQ<e½M�] Ä Ã8�Ã8¿ ¶ÁÀ ¤ÃÂ Ã M<NO]7BPACBPNWHÅB[M<N ¿ ÆbU X<NÈÄ�XsHKJÀM<AÅe5FSN Ã M<U:?�ÆyJLFSNyQ
& ÇGeEJ�BPU ez½K¸Q£6±N¤H²�êG±oêOZ'ê<±6æ"½òå3æ6æs6gÂ

ä¯å k)ç��o£6¢·¤H² � Â Þ ¦�ÚÆ§£�¬N¤�£6°Q¥	ß"ªR£6°Q´·ý�Â'Û�«¨¤H ¼ªz«¨¦?¹	Ã¼Ã?Â & JÀXGJLFSeEJLFIHKezÂ
Û�¤�§¨§¨¤�°�þX�Q©9§«¨²¼¹9«°9±�ÚÆ¡N¢·¸Q£6°gµg½Oå3æ<zYz'Â

ä¯å363ç Þ £6²z£)¹Q«¯ªz¡ Þ ¡6ªz«¯ R£�£)°K¥É Z¡N«¨¦R¹Q« û ¹Q«¨°Q¡'¥9£"Â·ÃÑ°9º»¡)ªz¢�£) z«¨¡N°�®K§¯¶
 z¤Hªz«¨°Q±�©K£)²¼¤3¥�¡N°��9²¼¤Hª�©O¤�¹Q£3¬"«¨¡)ª�£)°K£6§¯µ"²¼«¨²�£6°Q¥�©O¤�²w �¢�£� z¦?¹
 z¤Hã' Xªz¤H ¼ªz«¨¤�¬N£)§îÂOÃ�°Ê" AvM7HPBEBCD<FSNRQ<e M°]|Jg`�B & BPw<BPN�J�BEBPN�Jg` Ä N�N�Æ�XYu
¶ÅN�J�BPAÅNWX<JLFLM<NWXYu Ä Ã8�Ë& ¶¹ÌÍ¶ª Ã M<NO]7BPACBPNWHÅB�M<NÎª|BPeKBCX<ACHÅ`]XGNWD
Ï BPw<BKu_MP?�U>BPN�J:FSNÐ¶ÅNÆ] M<AÅU�X<JLFIMGNÐª|BPJLAÅFÀBPwGXYu ½p¸K£)±N¤�²|êY26êOZ'ê<z"å6½
å3æ6æ<k9Â

ä¯å3ë�ç�È÷«¨§¨§«£)¢Õý|Â)þòªz¤�²¼²�½RiZªz«£)°WþkÂ6ßk§�£)°Q°9¤Hª¼µg½ û £6�9§'��Â � ¤��9´o¡N§¨²¼´gµg½
£6°Q¥|È÷«¨§¨§«£)¢ � ÂY�Z¤H ¼ z¤?ªz§«¨°9±9Â(*�ÆyU>BPAÅFIHEXYuÑª BCHKF ?�BPe³ÒÔÓ�`�B Ä APJM�] & HKFÀBPN�JLF x
H Ã M<U�?�ÆyJLFSNRQ6Â¾Ú1£6¢|©9ªz«¥9±6¤·ñy°9«¬N¤Hªz²¼«¯ �µ�þXªz¤�²¼²�½
Üy¤HÅÕ Z¡6ªz´O½"ÜÖ |½<å�æYz6ë"Â

ä¯å323ç�þò£6�9§R8[¤�²¼°9«¨¦?´O½)Üy¤�¡6¸Q¹gµ' z¡N²DÃw£6¦H¡)¬N¡N�D½ Þ «¯ z¤�²¼¹ û �9¦?¹Q£6´O½6þk¤H z¤HªiÆ¤Hªz±6²w ¼ªz¡N¢�½"£6°Q¥��N¡N¹9°>8[«¨¤3¥"§áÂ ÿ ªz¡6�Q¸9§¤H°Q²�öð�[°0¡N¸O¤�°	£)ªz¦R¹Q«¯¶
 z¤�¦H z�"ªz¤	ºI¡6ª·¦�¡6§¨§�£)©O¡6ªR£� z«¬N¤�®K§¯ z¤Hªz«¨°Q±¾¡6º[°Q¤H z°9¤HÅ²�Â�ÃÑ°È"mACM<cHÅBÅBCD<FgNyQ<e®M�] Ä Ã8� Ã×&�Ã §ØÀ ¤Æ² Ã M<NÆ]7BPAEBPN�HPB�M<N Ã M<U�?�ÆyJ�BPAPc
& Æ3?s?bM<AÅJ�BCD Ã M7MP?�BPAvX<JLFSw<BÉ§]M<A¨)½K¸K£)±N¤�²�å72Y6OZQå7z6ë"½òå3æ6æ<k"Â

ä¯å7z�ç�0ð§£)«°9¤ 8�«¨¦?¹<Âyñ[²¼¤Hª�¢·¡'¥9¤H§«¨°9±	¬'«£·²w z¤Hªz¤�¡) �µ"¸O¤�²�Â Ã MEQ<N�FSJLFSw<B
& HKFÀBPN�HÅB?½W;"ö ;<;s6OZR;Në6ë"½òå3æY26æ'Â

ä¯å3æ�ç ÿ ¤HªR£)ªR¥ û £6§¯ z¡N°�£)°K¥ ÚÆ¹"ªz«²w z¡6¸Q¹9¤Hª iÆ�9¦?´'§¨¤HµgÂ � ¤Hªz¢W¶
Å1¤�«¨±6¹' z«¨°9±�£)¸Q¸9ªz¡N£6¦R¹Q¤�²0«°Á£)�9 z¡N¢�£� z«¨¦	 z¤Hã' |ªz¤H ¼ªz¤�«¨¬N£)§îÂ¼¶ÅN�c
] M<AÅU�X<JLFLM<NÙ" AvM7HPBPeEeEFSNRQÛÚ � X<NWX7QRBPU�BPN�Jî½�ê3kQíÀ6Nï?ö 6gå7;ÜZy6NêG;"½
å3æ<zYz"Â

ä ê<±�ç�i1£N¥'ªz�Q§ Þ Â û £)ª¼Å1£)ª3½Y�N¡N²¼¤H¸Q¹���Â7°�¡6°Q²w R£)°D½)�[§siÆ¡6ªz¦R¹Q¤Hªz²�½<�N¡6°
ýy¤Hªz§¨¡g¦R´o¤Hª3½�iZªR£N¥ Þ «¨§§¨¤Hª3½K£6°Q¥]�N¡6¹Q°�8�«¨¤3¥9§îÂòñ[²¼«°9±0®K§¯ z¤Hªz«¨°9±
£6±6¤�°g z²0 z¡A«¨¢·¸"ªz¡)¬N¤�¸"ªz¤3¥9«¨¦H z«¨¡N°Ù³g�K£)§«¯ Ñµ�«¨°Á z¹9¤�±)ªz¡N�Q¸9§¨¤�°Q²
ªz¤�²¼¤3£�ªz¦?¹�¦�¡N§¨§£6©O¡)ªR£) z«¨¬o¤Æ®Q§¯ z¤Hªz«¨°Q±�²wµ9²w z¤H¢�ÂoÃ�°±"mACM7HÅBEBCD<FSNyQ<e M�]
¢¥¤Ã¤¥¦ Ã M<NO]7BPACBPNWHÅB M<N Ã M<U�?�ÆbJ�BPA & Æ3?s?bMGAPJ�BCD Ã MYuSu_XsaEM<AvX<JLFSw<B
§�MGA©¨)½9Üy¡�¬o¤�¢|©O¤Hª�å�æNæYz'Â

ä ê'å?ç&ñy¸O¤�°Q¥"ªR£ û ¹K£�ªR¥Q£)°K£6°Q¥Ç£)°K¥Öþò£� ¼ z« Þ £6¤H²�Â û ¡g¦�«£6§W«¨°9ºI¡6ª¼¶
¢�£) z«¨¡N°*®Q§¯ z¤Hªz«¨°Q±9ö���§±6¡6ªz«¯ z¹Q¢·²�º»¡)ª�£6�" z¡N¢�£) z«¨°9±�é6Å1¡)ªR¥Á¡)º
¢·¡N�" z¹Qé9ÂTÃÑ°Ý" AvM7HÅBÅBCD<FgNyQ<e�M°] Ä Ã8� Ã8¿ ¶ÁÀ ¤ÃÂ Ã MGNO]7BPACBPNWHÅB�MGN
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