Example – Multinomial Distribution – 2000 Election

Setting: In the 2000 election the percentage vote for Bush/Gore/Other was 48%/48%/4%. Thus voters were classified as in the following based on probabilities (proportions):

Candidate
Probability

Bush
.48

Gore
.48

Other
.04

Suppose that n=3000 voters were to be selected at random from this population, and asked to reveal who they voted for. 

· Give the distribution of the random variable (XB, XG, XO):

· Give the expected values of XB, XG, XO
· Give the variances and standard deviations of XB, XG, XO
· Give the covariances among all pairs of XB, XG, XO
· Give the mean, variance, and standard deviation of   XB-XG
· Repeat the past 4 steps for the proportions, where p* = X/n for each category (candidate)

· The shape of the distribution for the difference XB-XG (as well as the difference in their proportions) is approximately normal. Give a range of values that you would expect the difference in the sample proportions to lie in for approximately 95% of all samples of size n=3000.

Source: National Council on Public Polls (and virtually any election source)

