STA 4322/5328 – Project 2 – Spring 2010
Due Tuesday March 2
Part 1: Acidity Levels in a Lake
A biologist is interested in the acidity levels in a lake. The levels vary along a normal distribution with a mean of 6.0 and a variance of 0.16 (which she is not aware of). She is planning on sampling n=9 water specimens, and using them to estimate the mean and variance of the acidity levels for the entire lake. She proposes 2 estimators for the mean: the sample mean and the sample median. She will use the sample variance to estimate the population variance.

1. Generate 10000 random samples of n=9 from a N(6.0,0.16) distribution.

2. For each sample, obtain the sample mean, median, and variance

3. Give the mean and variance for each of the 3 estimators

4. Give histograms of each estimator

5. Give the estimated efficiency of the mean relative to the median  eff(mean,median)

6. Based on the sample mean and variance, obtain 95% confidence intervals for the population mean and variance. What proportion of the intervals contain the true values?
Note: For a normal distribution with n=9: SE(Median) = 1.2226*SE(Mean)
Part 2: Lifetimes of Electrical Components
An engineer is interested in the distribution of lifetimes of a particular type of battery. The lifetimes follow an exponential distribution with a mean of 400 hours (which he is not aware of). He is planning on sampling n=16 batteries and using them to estimate the mean and median of the distribution.

1. Generate 10000 random samples of n=16 from a Exponntial(400) distribution.

2. What are the theoretical mean and median of the distribution?

3. For each sample, obtain the sample mean and median

4. Give the mean and variance for each of the 2 estimators

5. Give histograms of each estimator

6. Obtain a 95% Confidence Interval for the mean for each sample. What proportion of the intervals contain the true value?

Some useful EXCEL functions:

· =AVERAGE(Cell1:Celln)   - Sample Mean of items in cell1-celln

· =VAR(Cell1:Celln)  - Sample Variance

· =STDEV(Cell1:Celln)  - Sample Standard Deviation

· =MAX(Cell1:Celln) – Maximum Value

· =MIN(Cell1:Celln) – Minimum Value

· =COVAR(Range1,Range2) – Covariance of series in Ranges 1 and 2
· =PERCENTILE(Cell1:Celln,p)  - Sample 100p-percentile of items in cell1:celln
