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Learning Objectives

• Describe the basics of 
Markov Chain Monte 
Carlo (MCMC) 

• Review Bayes in 
Univariate Distribution 
with RMC-BestFit

Cougar Dam
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Univariate Distribution Analysis: Review
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Likelihood Function

• Which frequency curve has a higher 
likelihood (better fit) given the 
observed data?
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Monte Carlo Method (1 of 2)

• Uses random sampling to solve various problems
• Optimization
 RMC-BestFit

• Integration
 Risk model

• Uncertainty
 RMC-RFA
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Monte Carlo Method (2 of 2)

• Basic steps:
1. Build model
2. Assign probability distributions 

to model inputs
3. Sample the model inputs 

based on their probability 
distributions

4. Record the output(s)
5. Evaluate the probability 

distributions of the model 
output(s)
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Markov Chain
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Found 
something
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Markov Chain Monte Carlo
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https://youtu.be/OTO1DygELpY 

Bivariate Plot Density 
Function

MCMC Iteration

https://youtu.be/OTO1DygELpY
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Bayes’ Theorem

𝑷𝑷 𝜽𝜽|𝑫𝑫 =
𝑷𝑷 𝑫𝑫|𝜽𝜽 � 𝑷𝑷 𝜽𝜽

∫𝑷𝑷 𝑫𝑫|𝜽𝜽 � 𝑷𝑷 𝜽𝜽 � 𝒅𝒅𝒅𝒅

Normalizing constant
P(θ|D) sums to 1
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Informative Prior

• Prior distribution for parameters
• Parameter = Skew
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Causal Information

• Prior distribution for quantiles
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Explore Graphical Results
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Explore Tabular Results
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Explore Parameter Sets
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Explore Kernel Density
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Explore Kernel Density
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Explore Histogram
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Explore Bivariate
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Diagnose Mean Likelihood
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Diagnose Autocorrelation
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Diagnose Markov Chain Traces



Questions
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