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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 (5 points)

Treatment of Kidney Cancer:  Suppose we have n = 40 patients who will be receiving an experimental therapy which is believed to be better than current treatments that historically have had a 5-year survival rate of 20%, i.e. the probability of 5-year survival is p = 0.20.  Thus the number of patients out of 40 in our study surviving at least 5 years has a binomial distribution.

(a) Suppose that the new treatment finds that 16 out of the 40 patients survive at least 5 years past diagnosis.  Does this suggest that the new therapy is better?  Calculate the binomial probabilities for 20% survival and the 5-year survival of the new therapy.  How do they compare?
(b) If the new therapy is in fact no better, what is the probability of seeing 16 or more successes out of 40 if the true success rate is 20%?
(c) What is the probability of seeing exactly 16 successes?
(d) What is the average number of successes you should see in a sample of size 40 with probability 20% of success?
(e) Given the results above, would you continue to develop this new therapy?

Normal Distribution (4 points)

Length (in days) of a randomly chosen human pregnancy is a normal random variable with mean (mu, μ) = 266 and standard deviation (sigma, σ) = 16.

(a) Find the first quartile, the median, and the third quartile
(b) What is the probability that a pregnancy will last less than 255 days?  266 days?  277 days?
(c) What is the probability that a pregnancy will last less than 246 days?  More than 400 days?
(d) What is the probability that a pregnancy will last between 235 and 295 days?

Read the Penman article on the changing shape of the BMI curve in populations. (3 points)

(a) What is Penman suggesting is wrong with applying a single intervention to the total population of the BMI curve?
(b) Is the Normal distribution the correct curve for the BMI distribution?  Comment on the shape (skewness or not) and the ability of BMI to take on very low and very high values.
(c) This article was published in 2006.  What do you think has happened to the curve in the last 11 years?


