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Hard inference problems

Large treewidth Combinatorial space S

Zθ =
∑

x

exp〈T (x), θ〉︸ ︷︷ ︸
fθ(x)

1[x ∈ S]



Approximation
Inferential SituationInferential Situation

Approximation
Large Treewidth Combinatorial Space

MCMC Gibbs Metropolis-Hastings

Variational Message passing,
Structured mean field Measure factorization

Goal:

Assumption: 

Z =
∑

x∈S

f(x)

Zi =
∑

x∈Si

f(x)

S =
⋂

Si such that:
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Functions

Examples of measure factorization



Application: Multiple Sequence Alignment

Types of constraints
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Generalized setup

S ⊂
⋂

Si

At our poster: algorithms, 
analysis, more examples

Monotonicity Transitivity Poset 
structure


