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sim(dq, dj) = dq · dj =
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M
t_~�ouxyxyv_x

cj ∈ {c1, ..., cM}
§

¶��3v>�ui}ou~]iuhKo�t_~�olxyxyrs«3vwk5r�x�qni?�Avwqnvwknm?rsg3vNqn��v<��kniu�Rol�3rs~srsq´¤[qn�3olq5o
£��3vwky¤�iuk
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dq

r�g�qn��v���i�t_��m?v_g�qKt_id~s~sv_twqnrsiugV��vw~�iug3�ux
qni>v�outz�?t_~�ouxyx

cm

§}×�x8qykzours�d��q
hjiuky��olkz�Voug3��t_idm?m?iug3~�¤��3xyv���t_~�olx8�
xyr�«Rt�obqnr�iug�m?vwqn�3iO��rsxBqn�3v

K
�ªg3v�obknv_x8qNg�v_rs�d�O��id�Aknx��

K
�ªg�g���t_~�ouxyxyr��

«Rvwk� 3rsg����3rstz�
dq

r�x5ouxyxyrs�ug3v��$qni�qn��v>t_~�ouxyx5��r�qn�$qn��v>mpob¦1iuknr�q1¤[iuh
g3v_rs�u�A��iu��knx�rsg�o$xy�3��vwknvpolkniu�3gR�

dq
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K
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Km

rsxKqn�3v�gO�3m���vwkiuh®qn��v
K
g�v�olknv_x8q

g3v_rs�u�A��iu��knx�iuh
dq

rsg�t_~�ouxyx
cm

 7qn�3v_g�qn��v?��kniu�Rou��rs~�r�q´¤�ilh
dq

��vw�
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cm

r�xxyrsm?��~s¤�vwx8qnr�mpobqnv���olq
P (cm|dq) = Km/K

§
K
�ªg3g>t_~�ouxyxyr�«3vwknxt�oug���v
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tf i,j @
� �3��g$ü��b¸lþ�iu�3xyvwkn|dv���qn�Robq�Á �nÑ ��Ñ�Ò��jÒ���¾��

� �<»�� ����¼���¿z»lÒ��¬¾���¾�	�Ñ� ��½�»������n§�Ï�knv�£���v_g�qn~s¤��3xyv��?qnvwknm?xGr�g[o���i�tw�
��m?v_g�qGolknvNrsm?��ilkyqzoug�qWh�iuk�qn�3olq��Ai�t_�3m?v_g�q�§}¶]vwknm!h¢knv�£��3v_g�tw¤� dqn��v
xyrsm?��~�vwx8q
qnv�knm �Wv_rs�d��qnrsg3�>m?vwqn��iO��iuqn��vwkKqn�Rolg?�3rsgRobky¤��Wv_rs�d��qnrsg3�� 
olxyxyrs�dg3x��Wv_rs�d��qnx�v�£��3ou~Rqni�qn�3vBgA��m���vwk
ilh]qnrsm?v_x_ 

tf i,j ,
qn�3olqGqnvwknm

i
i�t_t_�Aknx�r�g���i�t_��m?v_g�q

j
Á

wi,j = tf i,j

� �}�

A =CB&5 `l\ 5EDGF c ; 7 5�= ^H8ª` 5I:G;<5�= c	>�?
idfi @

¶��3rsxNm?v�qn�3iO�$rsxNt_iug��
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twid~s~sv_twqnrsidgprsxG~srs{}v_~�¤�qni>��vBrsm?��ilkyqzoug�qKhjiuk
knv_�Aknv_xyv_g�qnrsg3�<qn�3iuxyvB��i�tw�
��m?v_g�qnx�rsg[����r�tz�$r�qBi�t_t_�Aknx_§�¨�v_rs�d��qnxBolknv�ouxyxyrs�ug3v���olx_Á

wi,j = idfi = log
J

dfi
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����vwknv

J
rsx�qn�3vBgA��m���vwkGiuhJ��i�t_��m?v_g�qnxWrsgpqn�3vBt_id~s~sv_twqnrsidg$ougR�

dfirsxEqn�3vNgA��m���vwk�iuhK�Ai�t_�3m?v_g�qnxErsg[qn��v<t_iu~�~sv_t�qnr�iug�t_idg�qzoursg�r�g��
ti

§
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tf × idf
m?v�ouxy�Aknv�ü Ã!�wþ®xyr�m?��~�¤�t_ium��

�3rsg3vwx�qn��v
tf
oug3�[qn�3v

idf
��vwr��u��qnx_Á

wi,j = tf i,j × log
J

dfi
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~sidg3�uvwk��Ai�t_�3m?v_g�qnxpid�Aqzoursg3rsg�����r��u�3vwk[��v_rs�u�Oqnx�xyr�m?��~�¤���v_t�ol�3xyv
qn�3vw¤[obknv>|}vwkn��idxyvu§R¶���v<knv_xy�3~�qnrsg3���Wv_rs�d��qBrsx_Á

wi,j =
tf i,j

ndlj
log

J

dfi

� �}�
���3vwknv�qn�3v�g�iuknmpol~�rsxyv�� ��i�tw�3m?v_g�q<~sv_g��uqn�

ndlj = dlj/avdl
 ®qn�3v

o�|}vwkzou�uv��Ai�t_�3m?v_g�qB~sv_g3�lqn�
avdl = 1

J

PJ

j
dlj
olgR�$qn�3v�~sv_g��uqn��iuh

��i�t_��m?v_g�q
j
rsxK��vwg3iuqnv_����¤

dlj
§u×¥m?ilknvWxyiu�3�3rsx8qnrst�obqnv�����i�tw�3m?v_g�q

g3ilknmpou~srsxnolqnrsidg�m?vwqn��iO�Vrsx���knvwxyv_g�qnv��[rsg�ü Ã��lþª§
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~sr�g�v�olk©��i�t_��m?v_g�q�~sv_g��uqn��g�iuknmpou~srsxnolqnrsiug&olgR�Íqnvwknm h�knv�£���v_g3tw¤
��v_rs�u�Oqnx_Á

wi,j =
tf i,j × (k + 1)

k × ((1 − b) + (b × ndlj)) + tf i,j

×
J

dfi
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b
ougR�

k
�Robkzoum?vwqnvwknx
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b
�3olkzoum?v�qnvwkt_iugOqykniu~sx
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b = 1

ouxyxy�3m?vwx
|}vwkn��iuxyvE��i�t_��m?v_g�qnxJolgR�

b = 0
olxyxy�3m?v_xm��3~�qnr��ªqniu�3rstG��i�t_��m?v_g�qnx_§

¶��3v
k
qnvwknm��Avwqnvwknm?rsg3v_x>qn��vVxyvwg3xyr�qnrs|Ar�q´¤©iuh

wi,j

qni�tz�Rolg3�dvwx�rsg
qn�3v�qnvwknmSh¢knv�£��3v_g�tw¤�§7²Widm?m?iug�|dol~s�3v_x>obknv

b = 0.75
oug3�
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qnvwknm'�Wv_rs�d��q���vw��v_gR�Av_g�qNiug qn��v�|uou~s�3v_xNiuhEop|}v_t�qniuk>ilh��Robkzoum?vw�
qnvwknx�iuk���vwr��u��qnx_ 

θ
Á
wi,j = g(d̄lj , t̄f i,j , d̄f i; θ)
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ÿNvwknv

d̄lj
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ougR�
d̄f i.
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