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���E�M������ 
¡ {�p!~vrYty�Yx9ru�Yp���iqnqp�~zmvty�Tru���yhji+rY��{���i-t��Fmonqp�h��%w�{yp!�yh�iY¢9ru¢ymv~zmzw�£Bi � rOx��jp#h��yh�iu¤
k]monqmvty��r��F�Cp��#m¦¥9��§+xyp#h�£��-mzk-p#t�w�{�rlw�wj{yp�x��jp#h/¨ �smzt � i-hj�OruwjmviYt�typ�p�n�mo���jruwjmo��¥�p/n
rYt�n�|gpY¨ h�pB��i-t��Fmonqp�hjmvty�Er©��p�hFw�rumvt_nqiq��xy��p�t-w/e[�ªt_��i-t-w�h�r-��w/«�wj{yp��s�q�©��iqnqp#~
��iqnqp�~v�Vwj{yp��yh�iY¢�rY¢ymz~vmzw�£�i � �-p#typ�h�ruwjmvty��r!�j�Cp���mz¥9��nqiq��xy��p#t+wg�YmvkYp#t�w�{�rlw%r!��p�hF¤
w�rumvt�§-x�p#h�£T|gr-�%�F�Cp��#m¦¥�p/n�rut�nBwj{yp�x9�Fp�h�¨ �%mzt � iYh���ruwjmviYt¬typ#p/n¬mv����rlw�mv�F¥�p�n­e

®ye%��p��#rY~z~]w�{�rlw¯|�{�p#t�|�p%|gp#h�p�nqp#h�mzk]mvty��wj{yp�~oruty�-x�ru�-p���iqnqp�~zmvty�!����iYh�mvty� � x�t��°w�mzi-t
mvt���~orY���#«yrYt�mvt+wjp�hj��p�nymvruwjp���w�p#��i � wj{yp�p/§+x�rlw�mzi-t�|%rY��±

P (Q = q|R = y, D = d)P (R = y|D = d)

² xyh�mzt���wj{�p�nqp�hjmvklrlwjmviYt�|gpVr-�j�jxy��p�n³|gpV��i-xy~on³p#mzwj{yp�h�mv�Ytyi-hjp�w�{yp
P (R = y|D =

d)
w�p#h��¬«�iYhsr-�j�jxy��p³wj{�ruw

R
rYt�n

D
|gp#h�p�mvt�nqp��9p�t�nqp�t-w/«9|�{�mv��{�ru~v~vil|�p/n�x9�%wji

mv�Yt�iYh�p%wj{ymo�¯w�p#h��´x�t�nqp#h�h�rYtyµIe�¶©psnqmonTr-nq��m¦w/«-{yil|gp#k-p#h/«lwj{9rlwVw�{ymo�Kwjp�hj�·��i-xy~on
¢Cpsmv���9i-hFw�rut+wVxyt9nqp#h%��p�hFw�rumvt��#mzh���x����Fw�rYt���p/�#e�f¯h�ilk]mvnqp�rutOp�¸yrY�@��~zp�|�{�p#h�p�wj{yp
mvt��#~zx��jmviYt�i � wj{yp

P (R = y|D = d)
w�p#h��¹��i-xy~onB¢Cp�x��jp � xy~4e
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º �³|�p�nqmo�j�#x����Fp/n�mvt»~vp���wjxyh�pY«

P (R = y|D = d)
�yhjilk]monqp���x��³r��@p/rY�jxyh�p�i � r

nyi]�#xy��p#t+w�¨ ��mzt+wjh�mvt��Fmo���yh�iY¢9ru¢ymv~zmzw�£¬i � ��rlwjmo� � £+mvty�Ow�{yp�x9�Fp�h�¨ ��mvt � iYh��Orlw�mzi-t�typ#p/n
mvt�nqp��9p�t�nqp�t-w�i � r_�j�9p/��mz¥9�E§+xyp�hj£¼�½w�{yp[r��yh�mzi-hjm��yh�iY¢�rY¢ymz~vmzw�£}i � hjp�~zp�klrut��#p/�°e
¡ {�p#h�p�rYhjp�r©klruh�mzp#w�£¾i � �#mzh���x����Fw�rYt���p/�@xyt�nqp�hO|�{ymv��{¿w�{ymv�O�#iYxy~on}¢9p�x��jp � x�~5e
¡ {�p!�ªt+wjp#h�typ#w�mv��i-typ�p#t]k]mvhji-ty��p#t+w�|�{yp#h�p!�Fx9��{�r@w�p#h��À�#iYxy~on¬¢9p�k-p#h�£Bx��jp � x�~5«
rYt�n�mvt � rY��w�Á�i]iY�Y~vpY¨ �VÂFfKru�Yp/��rut�µYÃ�wjp/��{ytyiY~viY�-£��jp#h�kYp/��r � xyt���wjmviYt�k-p#h�£B��x9��{
~vmvµYp!w�{ymo�sw�p#h���±���p#hjw�rYmzt�nyi]�#xy��p#t+w���ruh�p��#iYt��jmvnyp#h�p�n�w�iB¢Cp�¢Cp�wFw�p#h�rut9�F|gp#h��%wji
w�{yp��jp�wTi � ru~v~��Ci-���Fmv¢y~vp�§+xyp�hjmvp���¢Cp���rux��jp¬wj{yp�£}rYhjp���i-t��jmvnqp�hjp/n�w�i[¢9pBÂF��iYh�p
mv���9i-hFw�rut+w�Ã�i-h%ÂFh�p#�yxqw�ru¢y~vp°Ã�nyi]�#xy��p#t+w���mvt�wjp�hj�O��i � wj{yp@p#t+wjmvh�p���i-hj��x��#e³�ªtEr
�jp#t9�Fp-«K£YiYx���rut¾w�{ymvtyµ[i � wj{�mv��wjp�hj�Är-��r�Âj��h�p�nymz¢ymv~vm¦w�£-ÃOwjp�hj��«¯rut9n¾m¦w��#rYt�¢9p
x9�Fp/n@wji�tyi-hj�Oru~vmvÅ#p�r���i-~z~vp���wjmviYt�|�{yp#h�p��jiY��p�nqiq��xy��p#t+w��Vruh�p���i-t��Fmonqp�hjp/n!w�i!¢9p
klr-��w�~z£���iYh�p�i-h�~vp�����mz���CiYhjw�rut+w�wj{�rYtEiYwj{yp�h���e�Æ � ��iYx�h��jpY«Iiuw�{yp#h³ru���y~zmo�#ruwjmviYt��
rYhjp³�Ci-���Fmv¢y~vpYe
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Ç�eg¶�{]£¬nqi�|�p���rX£Owj{�ruw�wj{yp³w�p#h�� tfj(C)
|C|

� p#p�~v�¯Âjrut+w�m¦¤7mvn � Ã³mvt¬t�rlw�xyhjpXÈ
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¡ {�p�mvnqp/r�i � x��jmzty�Or

idf
wjp�hj�¹mv��wj{�ruwsnqiq��xy��p#t+w��%|�{ymv��{��#iYt+w�rYmzt�wjp�hj�O�%w�{�rlw

iq����xyh@mzt � p#|ÉiYwj{yp�h@nqiq�#xy��p#t+w����ÊrYt�n[w�{yp#h�p � i-hjp¬ruh�pBnqmo��w�mzt���wjmvkYpX���j{yiYx�~vn¾h�p�¤
�#p#mvkYpO��iYh�pO|gp#mv�Y{+w!mzt¾h�rut�µ+mvty��w�{�rut¾nqiq��x��@p�t+w��!|�{�mv��{��#iYt+w�rYmzt»wjp�hj�O��w�{�rlw
rYhjpT�#iY����iYt[w�i��Orut]£»nqiq�#xy��p#t+w���e ¡ {ypOwjp�hj�Ëru¢CilkYpO��hjilk]monqp��³p#¸qr-�°w�~z£»wj{yp
i-�y�Ci-�jm¦w�p�mzt+wjx�m¦w�mzi-t­±�mzwVh�p#|%ruh�ny��wjp�hj�O�K|�{ymo��{Oruh�p%�yhjp/�Fp�t+w�mvtO�Orut]£�nqiq�#xy��p#t+w��
ilk-p#hgwj{�i-�jp�w�{�rlw�iq����xyh�mvt�kYp#h�£ � p#|Ìnqiq��x��@p�t+w���e

Í eg�ªt:~vp���wjxyh�p�|�p�ru~o�Fi[��rumon�w�{�rlwOw�{yp�ru¢CilkYp�wjp#h�� (

tfj (C)
|C|

) �OruµYp/���Fp�t��Fp�mvt¿r
�-p#typ�h�ruwjmvkYp��@iqnqp�~5«]¢yxyw�r-�%r!h�rutyµ]mvty����iqnqp#~Mmzw��Fp�p#�O�gmz~v~zi-�Ymo�#rY~5e�¶»p�nqmo����x����Fp/n
|�{]£�m¦ws|%rY�%mv~v~zi-�Ymo�#ru~­r-��r�h�rutyµ]mvty���@iqnqp�~­mvt�wj{yp!~orY�Fws§+xyp��FwjmviYtÎe¯¶�{]£¬nqi]p/��m¦w
�OrYµYp��Fp�t��jp³r-��r@�Yp#t�p#h�rlwjmvkYp���iqnqp#~½È
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��p��#rY~z~�w�{�rlw³wj{9rlw³mzt©iYxyh���x�~¦w�mztyi-��mvrY~�w�iY�ymo���@iqnqp�~5«Iw�{yp@wjp�hj� tfj (C)

|C|

mv�³�9ruhjw
i � w�{yp³wjp�hj�

θj

e ¡ i��yxqwsmzw�mvt¬�#iYt+wjp#¸+w�mzw�mo�%��ruhjw�i � wj{yp�p/§-x9rlwjmviYtÎ±

P~θ(d)(~q) = f(~q, d) · k(~q) = k(~q)
∏

j

(

tfj (d) + µ × tfj (C )/|C |

|d| + µ

)

¶©p��+rXkYp�wj{yp�mvt+wjxymzwjmviYt@wj{9rlw
f(~q, d)

|%rY��w�{yp��yh�iY¢�rY¢ymz~vmzw�£!i � �Fp�p#mvty��wj{ypVÂj�jiYhjwjp�n
k-p#h��FmviYtqÃ�i � §�mzt¾nqiq�#xy��p#t+w�nMeO�ªt»wj{ymo�!�#r-�Fp-«Mwj{�pO�yhji-¢�ru¢�mz~vm¦w�£�r�w�p#h��Ïi � wj{yp
§+xyp�hj£�mv�s��iYt+w�rumvtyp�n�mzt¬w�{yp�nqiq��x��@p�t+ws�F{yi-xy~on�mvt��#hjp/rY�jp���hji-�9i-hFw�mzi-t�ru~v~z£�w�i�wj{yp
~vmvµYp#~vmvtyp����%i � �Fp�p#mvty��wj{�ruw�wj{�ruw�wjp#h���mvt�wj{yp!�#iYh��yx���rY��r@|�{yi-~zp-e
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