Biostat 200 Assignment 3 

Assignment 3  (125 points)
Due date: Thursday, October 8, 10:30 a.m.  
Purpose:  The purpose of this assignment is to demonstrate your facility with the concepts of probability and theoretical probability distributions (Lecture 3).
For all calculations for the following questions, please show enough steps of your work so that we know how you arrived at your answer, including your Stata code if relevant.  

Binomial distribution
1. (20 points)  

(a) The probability of being selected by random digit dialing for a political survey in your area code is 0.025. The surveys are conducted randomly each month for one year.  What is the probability that you will not be selected in the entire year (i.e. the probability you will not be selected in any of 12 months)?  Use the binomial formula to get the answer and show your work.

(b) What is the probability that you will be selected at least once? 
(c) What is the probability of being selected 1 or 2 times?

(d) Using binomialtail, what is the probability of being selected 2 times or fewer?

2. (30 points)
(a) (15 points) Use the following Stata code to make bar graphs of the binomial distribution with n=10 trials and varying probability of success.

clear

set obs 11

gen x1=_n-1

list

gen binomx50=binomialp(10,x1,.5)

list

twoway (bar binomx50 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.5) name(binom_n10_p50, replace)

gen binomx18=binomialp(10,x1,.18)

twoway (bar binomx18 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.18) name(binom_n10_p18, replace)

gen binomx82=binomialp(10,x1,.82)

twoway (bar binomx82 x1,  fcolor(blue)), title(Binomial distribution n=10 p=.82) name(binom_n10_p82, replace)

graph combine binom_n10_p50 binom_n10_p18 binom_n10_p82

 What do you observe about the 3 bar graphs/distributions with respect to:

· Skewness

· What is the mean of each (show the formula and give the values)?  
· What is the standard deviation of each (show the formulas and give the values)  
(b) (10 points) Repeat (a) for a distribution with n=100.  The code is as follows (fyi).

clear

set obs 101

gen x1=_n-1

list

gen binomx50=binomialp(100,x1,.5)

list

twoway (bar binomx50 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.5) name(binom_n10_p50, replace)

gen binomx18=binomialp(100,x1,.18)

twoway (bar binomx18 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.18) name(binom_n10_p18, replace)

gen binomx82=binomialp(100,x1,.82)

twoway (bar binomx82 x1,  fcolor(blue)), title(Binomial distribution n=100 p=.82) name(binom_n10_p82, replace)

graph combine binom_n10_p50 binom_n10_p18 binom_n10_p82

· What is the mean of each (use the formula) ?
· What is the standard deviation of each (use the formula)
(c) (5 points) How do the graphs with n=10 compare to the graphs with n=100 with respect to skewness/symmetry?

3.  (20 pts) According to the CDC, 20% of all adult men in the U.S. smoke cigarettes.  

a. If you selected repeated samples of size 12 from all adult males in the U.S., what would be the mean number of men who do not smoke? What would be the mean number of men who smoke? What would be the standard deviation?

b. Suppose you select a sample of 12 men and find that 6 of them smoke.  Assuming .20 is the true probability of smoking among men, what is the probability that you would have a sample this extreme?
4.  (15 pts) Pagano and Gauvreau, Chapter 7 problem 8 (b-d). In writing your answers, please write the appropriate probability statement that coincides with the question.  E.g. P(X≥3) = …

Normal distribution
5. (25 points) Pagano and Gauvreau, Chapter 7 Question 17.  Write down the probability statement and all steps leading to your answer.
6.  (15 points) Pagano and Gauvreau, Chapter 7 problem 18. Write down the probability statement and all steps leading to your answer.
