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­@[,l�«'viW�w@^mW.¯BY�agW>«'s,\�rgs:h ¼UlnZ¡f0½,ZGf4lnagW!a�l�¼ebGs,W.agbG½Bw�`8hM«SW
Y�agaG½,cDW'bGlq¯BW�rolnZgZGW�r£b�²�»'s0WeZGWFaGb'l�¼:bgs,\ia�agW�robg\]lm[>f,ZgW!aGWF[8bga
bGs0W�w@W!f4W![Bw@WF[8b�cDW�Y�ag½,ZGW!a�Y�[BwD\i[Bw@WFfBW![4w@W![@b�ÂnY�ZG\�Y�¯,viW!a'l�¼
\i[@bGW!ZgW!aGbRhBY�vilm[,^¡«'\ibGsDaGlncDW's@`8f4lnbgs,W!agW!a(Y�¯Blm½,bkÒW� a�viW�Y�ZG[@Ã
\i[,^e¯4W!sBYRÂ@\ilnZR²�.ÌW�bgs,W![.w@W!a¾r£ZG\i¯BW'bgs,WS[BY�bg½,ZGWSl�¼Bbgs,W�bgZ¾Y�\i[@Ã
\i[,^(Y�[Bw�bgW!aGbMaGWFbGa�½,agW�w%\][%ln½,ZMaGbg½Bw@\iW!aR² %:\i[BY�viv]`@ho«SW�ZgW!fBlmZGb
bGs0W'ln½,borolncDW�l�¼Ïlm½,Z�WoÁ,f4W!ZG\ic>WF[8bga�Y�[4w�rolmc>fBY�ZGWSbGs,WFaGWeZgWoÃ
aG½0v]bga'bGl.lm½,Z's@`8f4lnbgs,W!agW!a�²

8 I�� ���Q��5@A�T�>Ì58/Ä+�*03���*,A�T6* �M365�E�*,/�O _D7Q��?4+RL25,EF5,E
»'s,ZgW!W'c�Y�\][�¼�YmrobGlmZGaMaGs0ln½,v�w%\][��B½,W![Br£W'bGs,W'¯4W!sBYRÂ@\ilnZMl�¼XÒ>²
»'s,W%ÑBZGagb�\]a�bGs,W.[@½,c.¯4W!Z'l�¼�bGZoY�\i[,\i[,^�rFY�aGWFa¡bGs,WqviW�Y�Zg[,\i[,^
aG`@agbGW!cÔsBY�a�ln¯0aGW!ZgÂnW�wX²%�evibGs0ln½,^ms¿Ò�\iae[,lm[,\i[BroZGWFc>W![@b¾Y�v�h
«SW�r!Y�[%aGbG\ivivn^mW![,W!ZoY�bgW�8 viW�Y�Zg[,\i[,^ero½,ZgÂnW!a��R¯8`�cDW�Y�ag½,ZG\i[,^SbGs,W
f4W!Z�¼UlmZGc�Y�[BroW=l�¼,bGs,W=ZGW!Â@\iaGW�w�¼�Y�½,vibXs,\iW!Z¾Y�Z¾rgs@`�Y�¼UbGWFZ:W!ÂmW!ZG`"!
bGZoY�\i[,\i[,^�\][0aGb¾Y�[BroW!aR²M»'s,\iaM«'\]viv@^n\iÂmW�½,a�\i[@¼UlmZGc�Y�bG\ilm[(Y�¯4ln½0b
bGs0W(ZoY�bgW¡l�¼Mv]WRY�ZG[0\][0^�Y�[BwD\]bgaeY�ag`8cDf,bGlmbG\�r'f4W!Z�¼UlnZgc�Y�[4roWn²
��aGW�rolm[BwµroW![@bGZoY�vS¼�YmrobGlmZ�\ia¡bgs,W>boY�Zg^nW!bq¼�Y�½,vib¡s,\iW!ZoY�Z¾rgs@`@²
.ÌWÌ«'\iviv([0lnb�ÂnY�ZG` bGs,\ia�bgW!ZGc \i[àln½,Z�WoÁ,fBW!Zg\ic>W![@bGaRh�Y�a
ln½0Z�c�Y�\][ Y�\ic \ia�bglPW!ÂnY�vi½BY�bGW�Òs� a¿Y�¯,\iv]\ib�`PbglØYnrFÐn½0\]ZgW
bGs0WÀrolmZGZGWRrob�`�aZb��dcea&f �0g s,\iW!Z¾Y�Z¾rgs@` ¼UlnZ�bgs,W ����� w@l�Ã
c�Y�\i[:² %0lnZ¡bgs,W�f,½,ZgfBlmaGW�l�¼ebGs,W!agW�WoÁ,f4W!ZG\ic>WF[8bga�h=«�W�Y�a�Ã
aG½0c>W�bGsBY�b�bGs,W�Ñ4W!v�w@W�w ­8[0l�«'v]WRw@^nW�¯4Y�aGW�\]aDbGs,WNb¾Y�ZG^mW!b�h
Y�[4wq¼U½,ZgbGs,WFZGc>lmZGW�bGs4Y�bS\]bga�agbGZg½BrobG½0ZGWq\]aSZGWFf,ZGW!agW![@b¾Y�bG\iÂnWql�¼
`�aZb��dcea&f �0gN¼�Y�½,vibes,\iW!ZoY�Z¾rgs,\iW!a�¼UlmZelmbGs,W!Z¡Y�f,f,vi\�r!Y�bg\]lm[,a�²�#
®�½,Z�WoÁ,fBWFZG\ic>W![@bga�«SW!ZgW¿f4W!Z�¼6lnZGcDW�w ½,aG\i[,^µY�rolm[,[,W�robgW�w
aG½0¯,^nZoY�f,s�l�¼�bGs,W�¼6½,viv4¼�Y�½,vibSs,\iW!Z¾Y�Z¾rgs@`�«'s,\�rGs�\][4rovi½Bw@W!a#�B�
½,[,\�Ðm½,WqbGW!agbGa¡bgsBY�b¡Y�ZGWqlnZG^@Y�[,\$ !WRw�\i[@bGl � �q¼�Y�\ivi½,ZGW¡[0l�w�W!a�h
«'\ibGss�n±%fBlmaGaG\i¯,viW�ZGW!fBY�\iZGa'ZGWRYnrgsBY�¯0v]W�bgs,ZGlm½,^nsD~B°�Y�vibGW!Zg[BYRÃ
bG\iÂmW�fBY�bgs,a�²M»'s0\]aÄaG\$ !WS\ia2b�`@f,\�r!Y�vnl�¼ÏYerolm[,[,W�r£bGW�w�aG½,¯,^mZ¾Y�f,s
\i[>bgs,W ������¼�Y�½,vib�s0\]WFZ¾Y�Zorgs8`@²
»'s,W�w�\]agb¾Y�[BroW�¯4W!b�«SW!W![qbGs,W�\i[,\ibg\¤Y�v�Y�[Bw�b¾Y�ZG^nWFb:s,\iW!ZoY�Z¾rgs@`�\ia
bGs0W�bGs,\iZow�\ic>f4lnZGboY�[@b0¼�YnrobglnZR²�.ÌW�^nWF[,W!Z¾Y�bGW'Y�[�\i[,\ibG\�Y�vR¼�Y�½,vib
s,\iW!ZoY�Z¾rgs@`¡¯@`�Y�f,f,vi`@\][0^'\][@ÂmW!ZGagW!a�l�¼4bGs,W'viW�Y�ZG[,\i[,^�bGZ¾Y�[,a�¼6lnZ�Ã
c�Y�bG\iln[0aX¼UZglnc _@W�r£bG\iln[dm0² ��bgl(bgs,W'b¾Y�ZG^mW!b�s,\iW!ZoY�Z¾rgs@`@hnÂnY�ZG`mÃ
\i[,^�bgs,W�w@\iaGb¾Y�[BroW�¯@`¿\i[@bGZgl,w@½Bro\i[,^Ìw@\ÇÍÏWFZGW![@b.[@½,c.¯4W!ZGaql�¼
aG½4rGs�8 ¯,½,^ma��i² %Ä\i^n½,ZgWRmq^n\iÂmW!akY%aG\icDf,viWeWoÁBY�cDf,viW'\i[>«'s,\�rgs
bGs0W¿ag«'\]borgsØlmfBW!ZoY�bglnZ�bGZoY�[,a�¼UlnZgc>a>bgs,WNb¾Y�Zg^nW!b�s,\iW!ZoY�ZorGs@`
\i[@bGl�Y�[Ì\i[,\ibG\�Y�v�ln[,Wm² ��[ÌbGs,\ia�r!Y�aGWnhMbgs,W�w�\]agb¾Y�[BroW>\ia¡lm[,Wnh
¯,½,bq½,agW>l�¼'c.½,vibG\if,viW¡bgZ¾Y�[,a�¼UlmZGc�Y�bG\ilm[,a¡r!Y�[Åf,ZGl,w@½Br£W>\i[,\ÇÃ
bG\�Y�v2s0\]WFZ¾Y�Zorgs,\iW!a�c>lnZgW�w@\iaGboY�[@b'¼6ZGlnc bgs,W.b¾Y�ZG^mW!b�²�$�'�Y�aGW�w
ln[Ì\i[,agfBWRrobG\iln[Ål�¼'bGs,W�w@W!ÂmW!vilnf,cDW![@b¡s,\iaGbglnZG`Nl�¼ebgs,W������
aG`@agbGW!cNh�«SW�sBYRÂnW�aGW!viW�robgW�w bGW![P¯0½,^na.bgsBY�b>Y�f,fBWRY�Z>b�`@f@Ã
\�r!Y�v�hM\i[Brovi½Bw�\][0^�¼Uln½0Z¡WoÁBY�cDf,viW!a¡l�¼e[0l�w�W�cDl�ÂnW!cDW![@b(Y�[Bw
b�«Sl>r!Y�agW!a¡W�YmrGs�l�¼�aG«'\ib¾rgs,\i[,^D[,l,w@W!aRhÏYmw,w@\i[,^>Y�v]\i[,­Xh,Y�[Bw
w@W!viW!bg\i[,^¡Y'vi\i[,­X² .ÌW�r£lnc.¯,\i[,W�bgs,W!agW'bGl�^nW![0W!Z¾Y�bGWew@\ÇÍXW!ZGW![@b
WoÁ,f4W!ZG\ic>WF[8boY�vXagb¾Y�ZgbG\i[,^.f4ln\i[@bGaR²

% �Uë>í�õoòRù�ú8íFë�ôÊòRë�õoòRé�únèmï'ò!þ:êDt�ú@êoé6ôÊù(êoë�ì�ïoøQyMê'ènï�êoî�í�î�ô þ]ü
þ�êoé�ê¾ë�ì=ìGí!éTpRêoìMþUí!èvuÊì�x�ôÊê¾éGíFé�õ<x�÷Rø,ìGíI��êoë%þ�é�ò�ù í�î�ô�&,êoé�êoë�ì'�@ê-uÊînêoî
íFúnúGu ôÊõ!íFì6ôÊò�ë0z | xnòRï�ê�é�êoï�èvuÊì�ï�íFé�êqënòRì(é�êoú@òRé�ì�ê¾î xnêoé�ê�íFïeìTxmêo÷
íFé�ê'ê¾ï�ï�êoë�ì6ô]í5u uÊ÷>ìTxmê'ïGí!ù�êeíFï�ìTxmê'ò�ëmê¾ï=înêoï�õoé6ôÊó8êoîDó8ê-uÊòEy z

(*) êoõ!íFènï�ê�î�ô�&,êoé�êoë�ìeï�êoì�ï'ò!þMì�éGí!ëmï6þ�ò�é�ù¡íFì6ôÊò�ëmïeõ!í!ëDúné�ò�îmènõoê
ìTxnê�ïGí!ù�êªþËíFèGuÊìex�ôÊêoéGí!é�õ-x�÷�ø0yMê'õ¾òRù�ú8íFé�ê�ìTxnêeù�ènìGíFì�êoîUx�ôÊêoéGí!é6ü
õ<x�÷>yMôÊìTx�ìTxmê�ìGíFéTpRê¾ì=ì�òeõoò�ù�úmènì�ê'ìTxnêSù�ôÊë�ôÊù�ènù î�ôÊï�ìGí!ëmõoê$�&yMê
ènï�ê'ìTx�ôÊï�ù�ê!íFï�èné�êeòFþ:î�ôÊï�ìGíFënõoêªôÊë.ò�èmé�êDt�ú8êoé6ôÊù�êoë�ì�ïDz
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Initial  Knowledge  Base: KB ITarget  Knowledge  Base: KB T

%Ä\i^n½,ZgWWm0È'»'s,W.viW�Y�Zg[,\i[,^>bgZ¾Y�[,a�¼UlmZGc�Y�bG\ilm[,aS¼UZGlmc Ò r!Y�[N^nWF[,W!Z¾Y�bGW>Y�[¿\i[,\ibG\�Y�vd`�aZb��dc a f �0g�s,\iW!ZoY�Z¾rgs@`�¼UZglnc bgs,W�boY�Zg^nW!b
s,\iW!ZoY�Z¾rgs@`@²�äªW!ZGW�aG«'\iborGs0\][0^�[0l�w�W!a�bgZ¾Y�[,a�¼UlmZGcDa(bgs,W>boY�Zg^nW!b�¼�Y�½,vib¡s,\iW!ZoY�ZorGs@`@hbq r t h:«'s0\¤rgsÌbgW!aGbga��N¯BW£¼UlnZgW��XhX\i[@bGl�bGs,W
*G\i[,\ibg\¤Y�v ,(s0\]WFZ¾Y�Zorgs8`@h7q r s «'s,\�rgs�fBWFZ�¼UlmZGc>a'bgs,W!agW¡bGW!agbGa�\][�bgs,W�ZGW!ÂmW!ZGagW�lmZ¾w@W!ZR²

»'s,WD^nl8Y�v�l�¼(Ò#\ia�bgl�ZGWFÂ8\iagW�bgs,W�\i[,\ibG\�Y�vM¼�Y�½,vib¡s,\iW!ZoY�ZorGs@`
\i[>«'YR`@a'bGsBY�b'\]cDf,ZGl�ÂmW'\ibGaeY�¯0\]vi\ib�`qbGlqf,ZGlmfBlmaGW�rolmZGZgW�robeZgWoÃ
fBY�\]Zga�²�»'s,\iaeag½,^n^mW!aGbga�w@\�Y�^m[,lnagbG\�r¡YnrFro½,Z¾Ymro`¿Y�aebGs0W�[BY�bG½@Ã
Z¾Y�v:f4W!Z�¼6lnZGc�Y�[Br£W¡c>W�Y�aG½,ZgW¡\i[�ln½0Z'aGbG½4w@\iW!a�²¡äªl�«�W!ÂmW!Z�h4«SW
«Sln½,v�wÌY�viagl¿vi\i­nW�Ò bglÆrFY�ZGZg`�lm½,b�Y�[�W���r£\]WF[8b.agW�Y�ZorgsPl�¼
bGs0W>aGf4YnroWDl�¼'ZGW!Â@\iaG\iln[0a�hM«'s,\�rgsÌaG½,^m^nW!agbGaqbGs,WD[@½,c.¯BWFZ¡l�¼
ZGWFÂ8\iag\]lm[ÌaGbgW!f,a.w@½,ZG\i[,^�viW�Y�ZG[,\i[,^�Y�aqY>agW�rolm[Bw�w@WFfBW![4w@W![@b
c>WRY�aG½0ZGWn²
»'s,W!agWÌ\i[Bw@W!f4W![Bw@WF[8bNY�[Bw w@W!f4W![Bw@WF[8b�ÂnY�ZG\�Y�¯,viW!a>ag½,^n^mW!aGb
bGs0ZGW!WÅs8`@f4lnbgs,W!aGWFaÆY�¯Blm½,b�bGs,WÅ¯BW!s4YRÂ8\ilmZ�l�¼�Ò�h�W�YmrGs l�¼
«'s,\�rgsØagW!W!cDa�w@W!ag\iZ¾Y�¯0v]W�¼UlmZJY bGs,WFlnZG` ZGW!Â@\iaG\iln[ aG`@agbGW!cN²
%Ä\iZGaGbRh�bGs,W Ynr!ro½0Z¾Ynr£`Él�¼¿bgs,W ZGW!Â@\iaGW�w ­@[,l�«'viW�w@^mWÀ¯4Y�aGW
aGs0ln½,v�w \i[BroZgW�Y�agWØcDln[,lmbGlm[,\�r!Y�vivi`Ø«'\ibgsÉbGs,W [8½0c.¯BW!ZÅl�¼
bGZoY�\i[,\i[,^¡\i[,agb¾Y�[BroW!aRhBY�aS«'\ibGsDc>lnagb�\i[Bw@½Br£bG\iln[DbGW�rgs,[,\�Ðm½,W!aR²
Î�lmZGWS\]cDfBlmZGboY�[@b�hRbGs0W�[@½,c.¯4W!Z:l�¼ÏbgZ¾Y�\][0\][0^(r!Y�aGW!a�ZgW�Ðm½,\iZGW�w
bGl�ZGW�Ymrgs�Y�ag`8cDf,bGlmbG\�r:Ymr!ro½,ZoYnro`%aGs,lm½,v�w�^nZgl�«¿lm[,vi`evi\i[,W�Y�Zgvi`
«'\ibGs�bgs,W�w@\iagb¾Y�[4roW�¯4W!b�«SW!W![Ìbgs,W¡\i[,\ibG\�Y�v:Y�[Bw�boY�ZG^mW!b�s,\iW!Z�Ã
Y�Zorgs,\iW!a�²�%:\i[BY�viv]`@h,bgs,W.[@½,c.¯4W!Zel�¼�ZGW!Â@\iaG\ilm[�aGbgW!f,aqbGsBY�b(Ò
b¾Y�­nW!a�w@½,Zg\][0^>viW�Y�Zg[,\i[,^.aGs0ln½,v�w�aor!Y�viW¡«SW!viv �UWn² ^B²ih0v]\i[,WRY�ZGvi`+�
«'\ibGs�bgs,W�w@\iagb¾Y�[4roW�¯4W!b�«SW!W![Ìbgs,W¡\i[,\ibG\�Y�v:Y�[Bw�boY�ZG^mW!b�s,\iW!Z�Ã
Y�Zorgs,\iW!a�h�^m\iÂnW![.Y'ag½���ro\iW![@bM[8½0c.¯BW!ZÄl�¼BbgZ¾Y�\][0\][0^'\][0aGb¾Y�[BroW!aR²

8 I � <>5@/25@A�*,+RT6?B/Ì? �R9�A�*0TU/MT6/21�*,/�O 9=5,E!+.CD*,+R*

�evibgs,ln½,^ms�«SWSc.½,aGbÄ½,aGW�Y�ZGbg\ÇÑÏro\�Y�v,w,Y�b¾Y�bGl�W!ÂnY�v]½4Y�bGW'ÒDhn«SW
«Sln½,v�w�v]\i­mW.ln½,Z¡\i[,agb¾Y�[BroW!aqbGl�ZgW�Y�vi\iaGbg\�r!Y�vivi`�aG\ic.½,v�Y�bGW¡¯,½0^
ZGWFfBlmZGbGa�¼UZGlmc bGs0W�ÑBW!v�wX²µä'W!ZgW�«SWJY�aGag½,c>W�bGs4Y�b.Y�ÑBW!v�w
W![,^m\i[,W!W!Z�f4W!Z�¼UlmZGcDa(w@\�Y�^m[,lnagbG\�r�bgW!aGbga�Y�a�aGf4W�ro\ÇÑBW�wN¯@`�bGs,W
\i[,\ibG\�Y�v
`�aZb��dc a f �0g�s0\]WFZ¾Y�Zorgs8`�Y�[Bw hn\Ç¼:bGs0WeaG½0^n^nWFaGbGWRw>ZgWoÃ
fBY�\]Z'w@l@W!a'[,lmb�aglnviÂnW�bGs,W�f,Zgln¯,viW!cNh�bGs0W(WF[,^n\i[,W!WFZeroln[,ag½,vibGa
bGs0W�w@lmc�Y�\][DWoÁ,fBWFZGb�hÄ«'s,lDZGW�rolmc>cDW![Bw@a�Ynw,w@\ibg\]lm[BY�vÄbGW!agbGa
bGs4Y�b¡viW�Ymw�bgl�bGs,W>r£lnZGZgW�robqZGW!f4Y�\iZ�² .ÌW�«'\iviv�Y�aGaG½0c>WqbGsBY�b
bGs0W(W£Á�f4W!Zgb�� a�aG½,^m^nW!agbG\iln[,aeY�ZGW¡Y�vi«'YR`@akrolmZGZgW�rob�²
ä'WF[BroWnhSY>¯0½,^�ZGWFfBlmZGbq\][4rovi½Bw@W!a�YDbgZ¾Y�[0a¾roZg\]f0b�l�¼kbgs,W>bgW!aGb
ÂnY�vi½,WFa�W!vi\�ro\ibGWRwÌ¯@`N¼Ulnvivil�«'\i[,^>bgs,W�\i[,\ibG\�Y�v�s0\]WFZ¾Y�Zorgs8`@h�Y�[@`
Ynw0w@\ibG\iln[BY�vnbgW!aGb�ÂnY�vi½,W!aM^n\iÂnWF[¡¯@`¡bGs,W'W£Á�f4W!Zgb�h@Y�[Bw%bGs,Wer£lnZ�Ã
ZGWRrobew@\�Y�^m[,lnag\]aR²X»MZ¾Y�[,a¾roZg\if,bGaSl�¼2r!Y�aGW!a'bgsBY�b=«�W!ZgW��o���F�¾�o�o�����
w@\�Y�^m[,lnagW�w.¯@`qbGs,W�\i[,\ibG\�Y�v8s0\]WFZ¾Y�Zorgs8`�Y�ZgW(Y�viagl¡½,aGWRw>¯@`qbGs,W
viW�Y�Zg[,\i[,^qaG`@aGbgW!c¿²Mz'lmbGW�bGsBY�b�\i[D¯BlmbGs�rFY�aGWFa�h,bgs,W�bGZoY�\i[,\i[,^
\i[,aGboY�[Br£W�\i[Brovi½Bw@W!aÄln[,vi`�aGlncDWMl�¼,c�Y�[8`'f4lnagaG\i¯,viW�bgW!aGbga�hnY�[Bw
bGs0W>ln[0W!a¡\i[Brovi½Bw@WRw�Y�ZgW>w@W!bgW!ZGcD\][0W�wN¯@`¿¯4lnbgsÌbGs,WD\][0\]bg\�Y�v
s,\iW!ZoY�Z¾rgs@`�Y�[4wÌbGs0W>WoÁ,f4W!ZGbR²Ì»'s,\ia�¼UW�Y�bG½,ZgW�w@\iaGbG\i[,^m½,\iaGs,WFa
ln½0Z'«�lmZG­.¼6ZGlnc lnbGs0W!Z'ZGW!agW�Y�Zorgs¿lm[�bgs,W!lmZG`>ZgW!Â@\iaG\iln[:²

»Mlµ^nW![,WFZ¾Y�bgWÀw,Y�b¾YÅl�¼.bGs0\]aJ¼UlnZgc¿h�«�W�rolm[,aG½0v]b�bGs,WÌboY�Z�Ã
^nWFbU`�aZb��dcea&f �0g�s,\iW!ZoY�ZorGs@`@h:«'s0\¤rgsNs,W!ZgW>f,v�YR`@a�bGs,W.ZglnviW
l�¼qbGs,WÌw@lnc�Y�\i[�W£Á�f4W!Zgb�²�»'s,W�ÑBZGagb�agbGW!fà\i[P^mW![,W!ZoY�bg\][0^
Y�bgZ¾Y�\i[,\i[,^�\][0aGb¾Y�[BroWD\][@ÂmlnviÂnW!a�ZoY�[Bw@lmc>vi`�agW!viW�robG\i[,^NaGlmc>W
fBY�bGs>bgs,ZGlm½,^ns.bgs,W�b¾Y�ZG^nWFb�s,\iW!ZoY�ZorGs@`@²:»'s0\]aSf,Zgl�Â8\�w@WFakY�agWoÃ
Ðm½,W![Br£W(l�¼:bGW!agbGaeY�[BwqbGs,WF\]Z'Y�agaGl,ro\�Y�bgW�w.ÂnY�vi½,W!a�h@Y�vilm[,^�«'\]bgs
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b¾Y�ZG^mW!b�s,\iW!ZoY�Z¾rgs@`¡\i[ %:\i^m½,ZGW�m,h�«'s0\¤rgs.roln[@boY�\i[,aMbGs,ZgW!W'aG½4rGs
fBY�bGs,aRÈ � ; � % ; � 6 � ; � % ; � % ;�� 6 h8Y�[Bw � ; � % ; p % ;
	 6 ²
z'lmbGW'bgsBY�bMbGs0W!aGW�fBY�bgs,aMaGf4W�ro\Ç¼U`qbGs,W'bgW!aGbga�bgsBY�bMbGs0W��¾���!�¾�o�£�
`�aZb��dcea&f �0g s,\iW!Z¾Y�Z¾rgs@`À«Sln½0v¤w ^nW![0W!Z¾Y�bGWn² %0lnZ.YN^n\iÂmW![
aG\ibg½BY�bg\]lm[:hXs,l�«SW!ÂmW!Z�hÄbGs,W.\i[,\ibg\¤Y�vMs,\iW!Z¾Y�Z¾rgs@`¿c�YR`>f,Zglnf4lnaGW
\iZGZgW!viW!ÂnY�[@b�bgW!aGbga#�6\�² Wn²ih�bgW!aGbga'«'s,lnagW'ÂnY�vi½,W!aSY�ZGW¡�4�R��[,W!WRw@W�w
¯@`�bGs0W.b¾Y�Zg^nW!b�s,\iW!ZoY�ZorGs@`+�¡Y�[Bw�lmc>\ib'ZGWFv]WFÂnY�[@b¡ln[0W!a��U\�² Wn²ih
bGWFaGbGa=«'s,lnagW�ÂnY�v]½0W!ae���¾�=[,WFW�w@W�wq¯@`¡bgs,W�boY�Zg^nW!bMs,\iW!ZoY�Z¾rgs@`+�!²
%0lnZeWRYnrgs¿\iZgZGW!viW!ÂnY�[8b�bGW!agb¡ÂnY�vi½,W%ZGW�Ðm½,W!agbGW�w ¯@`�bgs,Wq\][0\]bg\�Y�v
s,\iW!ZoY�Z¾rgs@`@hÏÒ�\i[,agW!ZGbga�Y.ZoY�[Bw�lnc ÂnY�vi½,W�\i[@bGlDbGs,WqbGZoY�\i[,\i[,^
r!Y�aGWnh4Y�[Bw�¼UlnZSW�Ynrgs�lncD\ibGbGWRwqZGW!viW!ÂnY�[8b'bgW!aGbRhBÒ \i[,agW!ZGbga'bGs,W
ÂnY�vi½,W>r£lnZGZgW!aGf4ln[4w@\i[,^ÌbGlNbGs,W�rolmZGZgW�rob.fBY�bGs:h=bGlNaG\ic.½,v�Y�bgW
Ynw�Â8\�roW�^m\]ÂmW![>¯@`DbGs,W¡W£Á�f4W!Zgb�²
%0lnZMWoÁBY�cDf,viWnh�roln[,ag\�w@W!ZSbGs,WSÑBZgaGb�f4Y�bGs.Y�¯4l�ÂnWmh � ; � % ;_� 6 ²
.Ps,WF[Ø½,ag\i[,^µbGs,WÌf,Zgln¯,viW!c�Y�bg\¤rJ\][0\]bg\�Y�ves0\]WFZ¾Y�Zorgs8`aqDr s8h
aGs0l�«'[Àlm[µbGs,W�Zg\i^ns@b.l�¼ %Ä\i^n½,ZgWym0h?`�aZb��dc a f �0gØ«Sln½,v�w
rolm[,aG\�w@W!ZÌbgs,Wµ[,l,w@W r ��Y�[Bw fBlmaGaG\i¯,vi`�� ��¯4Wo¼UlnZgWProln[@Ã
aG\�w@WFZG\i[,^�
 Y�[Bw M.² zªlnbg\¤r£WØs,l�«SW!ÂmW!ZµbGsBY�b�bGs0WØboY�Z�Ã
^nWFbàs,\iW!Z¾Y�Z¾rgs@` q r t ln[0v]` f0ZGl�Â@\�w@W!a bgW!aGb ÂnY�vi½,W!a ¼UlmZ
. � Y�[Bw . � h�¯0½,b�[,lmbÌ¼UlmZ�W!\ibgs,W!Z�.7pÓ[,lmZ .�	e² .ÌW
bGs0W!ZGWo¼6lnZGW�r£ln[,ag\¤w�W!Z¿Y�viv�fBlmaGaG\i¯,viWNÂnY�vi½,W!a�l�¼�. p Y�[4wK. 	
rolm[,aG\iaGbgW![@b¿«'\ibgsàbGs,WÅfBW!Z�¼UlnZgc�Y�[BroWNW!viW!c>W![@b�� a�bGZ¾YRÂmW!ZGaoY�v
l�¼�bGs,Wµ\i[,\ibG\�Y�v¡s,\iW!Z¾Y�Z¾rgs@` S"��������hTP X È � ; pR% ; 	g% ; � % ;_� 6 h
P \ È � ;_p % ;�	 % ; � % ; � 6 heY�[Bw P h È � ;_p % ; � % ; � 6 ² »'s,W!aGW
bGZoY�\i[,\i[,^N\i[,aGboY�[BroWFa�r!Y�½,aGW�bgs,W�fBWFZ�¼UlmZGc�Y�[BroW�W!viW!cDW![@b�bgl
ZGWFbG½,Zg[ w�\¤Y�^n[,lmaG\ia��.h � �RÃ����U�����B���!�i�nh.Y�[Bw M.hqZGW!agfBW�r¾Ã
bG\iÂmW!vi`8²µj'Y�agWyP X ag\]c.½0v¤Y�bGW!aqYN¯,½,^NZGW!f4lnZgb>\i[µ«'s,\�rGsÅbGs,WWoÁ,f4W!ZGbMaG`@agbGW!c�� aMYnw@Â@\�roW�viW�Ymw@a:bgl(Y�[(\i[Br£lnZGZgW�rob�w�\¤Y�^n[,lmaG\ia�² �
j'Y�agW�P \ ag\]c.½0v¤Y�bGW!a¡Y�ZgW!f4lnZGbql�¼ebgs,W>W£Á�f4W!Zgb.aG`@aGbgW!c#¼�Y�\]vÇÃ
\i[,^�bGl¡Y�ZgZG\iÂnW'Y�b�Y�w@\�Y�^m[,lnag\ia:¯4W�r!Y�½0aGWebgs,Werolm[@ÑBZGcD\i[,^ebgW!aGb
;_pà\ia¡YDZGW�w s,W!ZGZg\i[,^B².j'Y�agWdP h viW�Ynw@a�bgl�bgs,W>rolmZGZGWRrob>w@\ÇÃY�^m[,lnag\ia�h@bGs0ln½,^msJY�[�½,[,[,W�r£W!aGaoY�ZG`�bGW!agb�. p \ia'lnZ¾w�W!ZGW�w ²�Ò
� �Uì4ôÊïXê!íFï�÷eì�òMôÊù¡íIp!ôÊëmê�xmòEy����qõoòRèGuÊî¡õoòRë �@é�ù í
þUí!èvuÊìXôÊë��

ê ��êoëqìTxnòRè9p�x��ÅôÊï�ëmò�ì�íFõoì�è8í5u uÊ÷qþUí!èvuÊìU÷�z��Ëþ�� y2êoé�êSînêoú@êoënînêoë�ì
òRë���ø:ìTxnêoë����Pí5uÊòRënêqùeôqp�x�ì¡ëmê��Rêoé2x8í �Rê�ó@êoêoë�ôÊë�ì�êoënîmê¾îÌì�ò
î�ôÊï�õoé6ôÊù�ôÊë8íFì�ê��Åþ�é�òRù���ønènëvuÊêoï�ï�� � y2êoé�ê'úmé�ê¾õoêoînêoî.ó�÷�í�ì�êoï�ì
ì�ò �8é�ï�ì�é�èvuÊêeòRènì��?z



number of training examples

te
s
t 
s
e
t 
a
c
c
u
ra

c
y

0 50 100 150

4
0

6
0

8
0

1
0
0

Dist %incorrect    95% conf intervals
  1      17.4       (0.97,0.22,0.19,0.12)
  2      31.8       (1.48,0.37,0.43,0.25)
  3      49.9       (8.91,1.82,1.19,1.20)
  4      49.3       (6.09,2.32,1.55,1.07)
  5      52.1     (11.97,1.53,1.43,1.18)
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� ;_� % ; pg% ;'� % ; �_% ; 	d6 ²:»'s0\]aXaorgs,W!c>W=W![,aG½0ZGW!aMbGs4Y�b:Y�[@`
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