Biostat 200 Assignment 4 

Assignment 4 -- 80 points
Due date: Thursday, October 15, 10:30 a.m.
Purpose:  The purpose of this assignment is to explore the central limit theorem and to calculate confidence intervals for means and proportions by hand and using Stata.
1. (5 points) We have said that the distribution of systolic blood pressure among 18-74 year old U.S. males follows a normal distribution with mean 129 and SD 19.8 mm Hg. If we want to know the proportion of the population with SBP>150, we first calculate a z-statistic (Slide 78, Lecture 3). Why do we calculate a z-statistic?

2. (15 points) To make the plots below, I drew samples from a Poisson distribution with mean =1.5. I made histograms of the distributions of the sample means that I calculated when I drew samples with n=1, n=2, n=5, n=10, and n=50 from these data.  I did the same using the uniform distribution.
a. Compare the histograms for the distribution of the means of samples with varying n when the underlying distribution is uniform to the histograms created by from means of the same sample sizes when the underlying distribution of the data are Poisson.  Comment on which distributions of means looks more normally distributed and why.
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b.  What are the means, standard deviations, minimum, and maximum of the raw Poisson data (i.e. n=1), n=2, n=5, n=10, and n=50?  Use Poissmeans.dta , poiss1=samples of size 1, p2=means with n=2, etc.).
c. As the sample size increases, what happens to the mean, range, standard deviation of the sample means?  
3.  Chapter 8 problem 8 (35 points)  For e-g, be aware that when the authors are talking about the proportion they mean the probability.  
4.  Confidence interval for a mean (10 points)

a. Using the result of the summarize (summ) command in Stata, calculate the 95% confidence interval for the mean cash carried by the students on the first day of class.  Use the dataset Biostat 200 class coins_v2.dta and the variable cashvalue. 
You may calculate the mean using Stata, but do the calculations to get the interval by hand or using display (di) in Stata.  
Hint: To get the t-value needed, use di invttail(df,.025) in Stata

b. Confirm your answer using one of the ways to calculate confidence intervals in Stata.

5. Confidence interval for a proportion (15 points)

a. Using the same data set, make a new variable for having any coins, with no coins=0 and yes any coins=1.  Use the tab command to make a table of the original variable as well as the new variable.  Make sure there are no missing values and show your code.
b. Calculate the 95% confidence interval for the proportion having at least some pocket change, using the normal approximation.  
c. What is the confidence interval using the exact binomial distribution?
