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Project #23 – Bayesian Networks   
Purpose:
A young woman, Daphne Koller, on the faculty of Stanford University, has been doing some interesting research using Bayesian inference to attack many different types of problems in machine learning, image analysis, bioinformatic analysis, etc.  Read this quick overview of her work in the NYTimes: http://www.nytimes.com/2008/05/03/technology/03koller.html?ex=1367553600&en=c4d4ea3eca2581c7&ei=5124&partner=permalink&exprod=permalink, then visit her website: http://ai.stanford.edu/~koller/. 
She says: “My work builds on the framework of probability theory, decision theory, and game theory, but uses techniques from artificial intelligence and computer science to allow us to apply this framework to complex real-world problems.”

Look through the references and search on keywords and links from her site to see if you can find things of interest to explore, by reading, thinking, and perhaps writing some code.

Requirements:

What you should do with this project is to learn a few things and have some fun this summer.  If I were doing this I would do some web searches, starting from her site, but quickly get some more basic books and articles and try to digest enough of them to do some experiments with programs.  You might consider using text, and especially code, as targets of this analysis.  What you do is up to you.  But you should make a firm contract with yourself that you will, by the end of the summer, document what you learned in a report that you would be proud to show me.
Here are some questions you might try to answer:

1. What is Bayes theorem?  Give some practical interpretations.

2. What is Bayes inference?

3. What are Bayes networks and why are they interesting?

4. What is decision theory?

5. What is game theory and is it related to any of the above?

6. How does this relate to Artificial Intelligence?

If you do a good job with this, it could be the basis for a very interesting Master’s Project, and something you could show to prospective employers during your interview process.

Here is a somewhat related article:

Sorting out the Genome, Brian Hayes, American Scientist

http://www.americanscientist.org/template/AssetDetail/assetid/55848?&print=yes
Anything written by Brian Hayes, columnist for American Scientist is worth reading:
http://bit-player.org/about-the-author/publist
