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Review

• Monte Carlo Method is a class of computational algorithm that rely on 

repeated random sampling to compute results.

• Monte Carlo methods, or Monte Carlo experiments, are a broad class of 

computational algorithms that rely on repeated random sampling to 

obtain numerical results.

• Developed in the 1940’s by Neumann, Ulam, and Metropolis, while they 

were working on Manhattan Project in the Lost Alamos National 

Laboratory.

• Named from the Monte Carlo casino.

• Also called parametric bootstrap. 
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Big Question

•How can we believe that result?

•How much do we set the credibility for that result?

•How can we compute the confidence interval?
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What is p-value?

 



Example for Confidence Interval

 



Example for Confidence Interval

 



 

max: 85, mean = 70, my score = 55, otherwise.

Example (Nonparametric Statistics)
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Result from Example
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Components of Bayesian Inference

 



Bayes’ Theorem
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Example

 



Example (Cont’d)

 



Likelihood principle

 



Sufficiency principle

 



Weak conditionality principle

 



Birnbaum’s proof(1962)

 



Bayesian Inference
 



Step 1: Priors

 



Step 2: Priors

 



Posterior
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Prior odds, Posterior odds

 



Jeffrey’s criteria

Not worth more than a bare mention

Positive/Substantial

Strong

Very Strong/Decisive



Several Point Estimators
 



Two-sided Test
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Credible Interval
 



Example (Bayesian Statistics)

 

max: 85, mean = 70, my score = 55, otherwise.
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max: 85, mean = 70, my score = 55, otherwise.

 



Several priors
 



Normal model
 



Normal model (Cont’d)
 



Normal model (Cont’d)

 



Normal model (Cont’d)
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Example (Bayesian 
Statistics)

 

max: 85, mean = 70, my score = 55, otherwise.
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Markov
Chain

STEP 1

Gibbs
Sampling

STEP 3

MCMC

STEP 2

Metropolis-
Hastings

STEP 4

Problem
•Q) What if we do not use Normal model?

•A) We cannot acknowledge what the posterior distribution is. Also, we 

might not be able to compute the posterior distribution.

•Remind that even using Normal model, we got Normal-Inv-gamma 

distribution.

•To deal with this computation problem, we need new method!



Markov Chain Monte Carlo

 



Markov Chain
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MCMC-Gibbs Sampler/Sampling
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Example (MCMC-Gibbs Sampling)

 

max: 85, mean = 70, my score = 55, otherwise.



Example (MCMC-Gibbs Sampling)
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Example (MCMC-Gibbs Sampling)
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Example (MCMC-Gibbs Sampling)



MCMC-Metropolis-Hastings
 



MCMC-Metropolis-Hastings
 



Extra) Betting
 



Extra) Betting- Example
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