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Monte Carlo Markov Chain:


examples

Issues in Monte Carlo simulation studies

MCMC examples

Simple proportions  (example from S.A. Bashir)

Let r1 ~ bin(0.25, 250)

Let r2 ~ bin(0.35, 150)

Calculate p, the common proportion 

MLE:  p = (r1 + r2)/400 = 0.2875

Surgical institutions

Twelve hospitals that perform cardiac surgery in infants provided mortality rates.

Model the number of death ri as a binomial outcome with true probability pi

ri ~ Bin(pi,ni)

1.  Assume death probabilities are independent for each hospital:


use pi ~ beta(1,1):

noninformative uniform prior

2.  Assume death rates are similar across hospitals:


logit(pi) = bi

bi ~ N((,()

Data:

  Hospital
   No of ops
      No of deaths




__________________________________



A
  47
    
 0



B
148
     18



C
119
    
 8



D
810
     46



E
211
    
 8



F
196
     13



G
148
    
 9



H
215
     31



I
207
     14



J
  97
    
 8



K
256
     29



L
360
     24

Issues in Monte Carlo simulation studies

Purpose of a Monte Carlo study?

To address questions of "how does this (model, statistic, etc) act under these conditions?

ex:  missing data problem:

How do the regression parameters change if:  

5, 10, 20, 30% of the data are missing

completely at random


in x1


in x2


in y

nonrandomly:


missing y at high values of x1


missing y at high values of y

etc?

Pose a "what happens" or "what if" question under a variety of hypothetical conditions.

Strategy:

define the pseudo-population in accordance to your model

draw the pseudo-samples in accordance with your hypothesized conditions

Answer the question:  what happens?

Limitations/issues

1.  Artificiality

Testing under specified, often unrealistic, conditions.

Most data are not normal.  Most data probably aren't unimodal.

Outliers?

Usually testing under optimized conditions.

In epi disease models, assumptions may be too rigid for reality.

2.  Generalizability:  related to (1)

Can you generalize the results from the often pristine conditions tests to less than optimal conditions?

How far can you generalize?

Can't test all possible conditions:  justification for making inferences about conditions you didn't test?

3.   Errors in programs

How do you know the simulation study you're reading was programmed correctly?

How do you make sure people reading your study know it was programmed correctly?

corroboration by other studies from other researchers would be nice

web?

4.  Errors introduced by the computer:

rounding error

random-number generation


algorithm errors 

5.  Random error

Simulation studies are based on sampling from a distribution.  There is always random error.


Report standard errors?


Interpret without ignoring the CI about the statistics


Increase the number of iterations to reduce the magnitude of the standard error


multiple iterations vs. one long one?

Limiting the Limitations
use realistic conditions, and lots of them

lots of iterations

test your program against known quantities

report specifics in your paper

remember and report standard errors

Presentations
Plan to talk for 12-13 minutes, and allow 2 mins. for questions.

Presentation should include:

Title of talk (project)

Intro:  what is the problem are you addressing and why is it a problem, defining all necessary terms, etc.

Of key importance here is to get a good idea on the knowledge level of the audience.  

Background:  What have other people done to address this problem?

The present study:  

Your approach to the problem

Methods.  Include enough of the method to let the audience know you did a good study, but not you don't have to include every last detail


Results.  Be selective.  Show results that get your point across, but don't try to include everything.    Graphs are good; tables full of tiny numbers are not.


Discussion:  What do your results mean?  How does your study supplement the background info?


Summary:  where do we go from here?

Display (slides or transparencies) tips:

Use BIG fonts so that everyone can read it.  24 pt. font is great; smaller than 16 is bad.

8 or fewer lines of text per slide is the rule of thumb

With graphs, don't get too cute; remember to label axes, plots, etc.

Fonts, like Arial and Univers, are easier to read than Times Roman  or Courier.

A limited number of equations is okay, but derivations are out.  

Keep it simple:  forget the cute graphics, etc.

Preview your slides.

Timing
General rule:  one slide or overhead for every minute of talk.

Slow down and speak clearly.

Practice.

Write up of project should include the same items as the presentation, but more completely.  Due Friday class, 11/3.
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