Math 30 – Course Paper Topics

The following is a list of starting articles (you probably will want to look at one or two of the references in each as well) to choose from.  Basically, I want you to see how the techniques we discuss are utilized in real problems. After reading and researching (some), write a short paper describing what the article discusses, provide background on techniques utilized, perhaps an example application, and highlight important results. Idea: Let’s say you picked Bayesian Inference on a Proportion Believed to be a Simple Fraction. Then in your paper you can discuss Bayesian inference as we developed in class, the application in the paper, and related topics (perhaps the background had an interesting theorem you went and looked up).  You might go so far as to try to find an example where you could apply it.
Topic list: (see me to look through the articles and then get a copy of the one you like)
Bayesian Inference on a Proportion Believed to be a Simple Fraction (61,3)

Capital Growth and the St. Petersburg Game (61,3) (requires learning what the St. Petersburg Game is)

The Boxer, the Wrestler, and the Coin Flip: A Paradox of Robust Bayesian Inference and Belief Functions (60,2)

On the So-Called “Huber sandwich Estimator” and “Robust Standard Errors” (60,4) – MLE topic

Characterizing Density Crossing Points (61,1) – discussion of when pdfs (normal, t, etc.) cross

Sufficiency in Finite Parameter and Sample Spaces (62,3)
A Surprising MLE for Interval-Censored Binomial Data (62,2)

A General Proof of Some Known Results of Independence Between Two Statistics (62,2) – relates to Basu’s theorem and requires mgfs

Detecting Bias in Jury Selection (61,4) – some use of MLEs, probability models

Confidence Interval Estimation of a Normal Percentile (61,4) – comparison of 6 CI methods

Testing Fisher, Neyman, Pearson, and Bayes (59,2) – hypothesis testing discussion

A Quick, Compact, Two-Sample Dispersion Test: Count Five (59,1) – hyp test for variances

The Role of Likelihood in Interval Estimation (62,1)

Confidence Intervals for a Discrete Population Median (62,1)

A Comparison of Bayes – Laplace,Jeffreys, and Other Priors: The Case of Zero Events (62,1) – comparison of priors in the Binomial-Beta conjugate family
Alternative Topics (talk with me about sources): Design (Latin Squares, Factorial Designs, Fractional factorial designs), Nonparametric Tests (Sign, Signed Rank, many others), Simulating Data, MCMC
