
Mixture of Two Unigram Language Models
• Data: Document d 
• Mixture Model:  parameters L=({p(w|qd )}, {p(w|qB )}, p(qB), p(qd ))

– Two unigram LMs: qd (the topic of d); qB (background topic)
– Mixing weight (topic choice):  p(qd )+p(qB)=1

• Likelihood function: 

• ML Estimate:

Õ
ÕÕ

=

==

qq+qq=

qq+qq=L=L
M

1i
)d,w(c

BiBdid

|d|

1i BiBdid
|d|

1i i

)]|w(p)(p)|w(p)(p[

)]|x(p)(p)|x(p)(p[)|x(p)|d(p

)|d(pmaxarg* L=L L

1)(p)(p1)|w(p)|w(p Bd
M

1i Bi
M

1i di =q+q=q=q åå ==Subject to
27




