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Structured 
SGMCMC

True Posterior: 𝑝 𝜃 𝒟

Approximate Posterior: 𝑞 𝜃 ≔ ς𝑖=1
𝑀 𝑞𝑖 𝜃𝑖 = exp −σ𝑖=1

𝑀 𝑈𝑖
𝑆
(𝜃𝑖)

𝑞𝑖
∗ 𝜃𝑖 ∝ exp −𝑈𝑖

𝑆
𝜃𝑖 where 𝑈𝑖

𝑆
𝜃𝑖 = −𝔼෩𝜃¬𝑖∼𝑞¬𝑖 log 𝑝 𝜃𝑖 , ෨𝜃¬𝑖 , 𝒟

Structured SGLD:

𝜃+ = 𝜃 −
𝜖

2
∇𝜃 ෡𝑈

(𝑆) 𝜃; ෩𝒟 + 𝜉, 𝜉 ∼ 𝒩 0, 𝜖𝐼

Mini-batch ෩𝒟

෡𝑈(𝑆) 𝜃; ෩𝒟 =෍
𝑖=1

𝑀

𝔼෩𝜃∼𝑞 ෡𝑈 𝜃𝑖 , ෨𝜃¬𝑖 ; ෩𝒟

Approx. Structured Energy Function:

7

Approximate 𝔼෩𝜃∼𝑞 with MC Samples:

෨𝜃𝑖 ∼ ො𝑞𝑖 𝜃𝑖 = 𝜃𝑖
1
, 𝜃𝑖

2
, …



Posterior Visualization
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Posterior Visualization
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