STA 4322/5328 – Project 1 – Spring 2010
Due Thursday Feb. 4

Part 1: Customers arriving at a Restaurant 

The number of customers arriving at Cow-Fil-A between 11:30 and 1:30 on weekdays follows a Poisson distribution with mean =25 per 10 minute period. The manager observes the number of arrivals in each 10 minute period (and treats them as independent observations). Thus on a given day, she observes:
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 ~ Poisson(=25) and each day she computes: 
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1. Give the mean and variance of Y
2. Give the theoretical mean and variance of 
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3. If  
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~N(2), what would be the distribution of  (n-1)S2/2?
4. Obtain m=10,000 random samples of n=12 from the Poisson (=25) distribution, and obtain the sample  mean and variance of each sample. 
a. Give histograms of the sample means and variances

b. Give the empirical mean and variance for the sample mean and variance:  
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c.  In what fraction of the samples does the sample mean fall within 2 standard errors from the mean from your result from part 2?
d. In what fraction of the samples does (n-1)S2/2 fall between  2(.975) and 2(.025) from your result from part 3?

5. When the rate parameter () gets large, the distribution of a scaled Poisson random variable converges to a normal distribution where: 
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 . Transform your original Y values to Z values and repeat parts a-d form part 4 on the Z values.
Part 2:  Length of Wire Spools

A manufacturer of speaker wire sells spools that are advertised to be of length 100 feet. In actuality, the lengths are normally distributed with  =102.5 and =1.5. A customer buys n=9 spools, which can be thought of as a random sample of spools from the population. Thus for any given sample, 
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~N(102.5,1.52=2.25)   and for each sample he computes:
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1. Give the mean and variance of Y
2. Give the theoretical sampling distribution of 
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3. What is the distribution of  (n-1)S2/2? What is E(S2)? What is V(S2)?
4. Obtain m=10,000 random samples of n=9 from the N(102.5,1.52) distribution, and obtain the sample  mean, variance, minimum, and median) of each sample. 

a. Give histograms of the sample means, variances, minimums, and medians.
b. Give the empirical mean and variance for the sample mean, variance, minimum, and median.  

c.  Give the empirical 2.5 and 97.5 percentiles for your sample means and compare them with their theoretical values from part 2. 
d. Give the empirical 2.5 and 97.5 percentiles for your sample medians and compare them with the results for the means in part c.

e. In what fraction of the samples does (n-1)S2/2 fall between  2(.975) and 2(.025) from your result from part 3?

f. In what fraction of the samples does the minimum fall below 100?

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
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