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MCMC: Goal
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MCMC: Pros and Cons
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MCMC: Basic ideas
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Basic of Markov chains
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Basic of Markov chains
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Metropolis-Hastings algorithm
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Nightmare: random walk behavior
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Nightmare: random walk behavior
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Gibbs sammpling
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Gibbs sammpling
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Gibbs sammpling
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Gibbs sammpling
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Gibbs sammpling: examples
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Gibbs sammpling: correctness
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Gibbs sammpling: An instance of MH
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Gibbs sammpling: An instance of MH
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Gibbs sammpling: inefficient exploration

CIS 5930: Probabilistic Modeling Spring 2025 43/68



Outline

CIS 5930: Probabilistic Modeling Spring 2025 44/68



The MCMC algorithms we learned so far
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Hybrid Monte-Carlo Sampling
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Hamiltonian system
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Hamiltonian system
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Hamiltonian system
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Numerical Integration
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General theorem (proof omitted)
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However, (do not know solution)
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Numerical Integration
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Leapgrog method
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Leapgrog method (ϵ, L)
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Leapgrog method (ϵ, L)
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General theorem (proof omitted)
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HMC based on leap-frog
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HMC based on leap-frog
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HMC-correctness
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HMC applications
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HMC discussion
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What you need know
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