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What is summarization?What is summarization?

• Given a (set of) document(s), find a 
sentence to summarize the content(s)( )

• Query-focused summarization
Q  i– Q1:J: queries

• title, summary, narrative, concepts (key words)
• title provide much information

– D1:K: documents
– rJ×K: relevance judgments
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BayeSumBayeSum

• Given: q, r, w
• zk,s,n~Mult(z|πk,s)

– distribution indicatordistribution indicator

• πk,s~Dir(πk,s|α)rk(πk,s)
– rk(π)

• Constraint for limiting words to generate only from 
specific distribution (pqj, pdk, pG)
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BayeSumBayeSum
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Expectation PropagationExpectation Propagation

U d   bl  i i• Used to construct tractable approximation
probability distribution in the form of

( )∏∝ i xxp ψ)(
– Most of exponential family are in this form

( )∏
i

ip ψ)(

• Pros/Cons
– Global approximation, better than ADF
– But may not converge
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Expectation PropagationExpectation Propagation

( )∏• Use q(x; θ) to approximate ( )∏∝
i

i xxp ψ)(

• Assumed Density Filter approximation
( )i– q(x; θi) ( )∏i

j
ψ xj

– θi =argminθKL( ψi(x) q(x; θi-1)|| q(x; θ))
The order of approximation matters– The order of approximation matters
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EP: the algorithm(1)EP: the algorithm(1)

• Initialization
– i, mi(x)=1, ( )∏∝ i xxq m);( θ, i( ) , ( )∏

i
iq );(

( ) );( *xq θ–

A  d t  ti  f di  t ( )

( )
);(
);(m ii xq

qx −=
θ

• An update ratio of q according to ψi(x)
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EP: the algorithm(2)EP: the algorithm(2)

• Iteration
1. Choose some i

2 is normalized
xqxq i );();( θθ ∝−2. is normalized( )x

xq
im

);( θ ∝

3. θ* =argminθKL( ψi(x) q(x; θ-i)|| q(x; θ))

)( *θ
4. ( )

);(
);(m ii xq

xqx −=
θ
θ
);(q
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Measurement of the experimentMeasurement of the experiment
• Precision

– {relevant & retrieved} / {retrieved}
• R-prevision

– Precision at R-th position in the ranking of results for a query Precision at R th position in the ranking of results for a query 
that has R relevant documents

• P@n:
Precision which only cares about the top n ranked results– Precision which only cares about the top n ranked results

– (P@2)
• MAP: mean average precision

– { Σq AveP(q) } /Q
– AveP(q) = average P@k for a query q, where

k {k: rank k doc is relevant}
• MRR: mean reciprocal rank

– { Σq 1/rankq } /Q ,
where rankq is the rank of correct result of query qq q y q
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Experiment ResultExperiment Result
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Noisy Relevance JudgmentsNoisy Relevance Judgments
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DiscussionDiscussion

• Any guideline to choose a language model 
for IR tasks?
– pd(q), pq(d), KL(pq || pd)
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