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p(θ|D) and VB q(θ) p(θ|D) and EP (EC) q(θ) EP + 1st order correction

• Use exponential family q(θ) as surrogate for p(θ|D) (in a Bayesian context).

• Moment-matching between q(θ) and all qn(θ), where

qn(θ) ∝ factor n × cavity distribution .

• Express exact posterior and marginal likelihood in terms of “small parameters” εn(θ) = (qn(θ)−q(θ))
/

q(θ):

p(θ|D) =
1

R
q(θ)

∏

n

(1 + εn(θ)) and Z = ZEP R , where R =

∫

dθ q(θ)
∏

n

(1 + εn(θ)) .

• Use expansion
∏

n

(1 + εn(θ)) =

(

1 +
∑

n

εn(θ) +
∑

n1<n2

εn1
(θ)εn2

(θ) + . . .

)

to various orders.


