Exam 2, Biostatistics 341
31 October, 2011

Please show all your work and perform all calculations to whatever degree of
exactness you are able. This test is closed book and no calculators are allowed:

1. (20) Let X,Y, and Z be random varlables and a, b, and c constants.
fio})  a. Starting with the definition of covariance, prove that Cov(aX + bY cZ) =
#  acCov(X, Z) + beCov(Y, Z).
(3 b. What is Cov(aX +bY,cZ) if Y and Z are independent?
) e What is the correlation between aX and cZ?

a kd ‘%

2. (20) Let X follow a Poisson() distribution. Let ¥'|X be normally distributed

W1th mean f + B X and variance o
(#) a. What is the joint distribution (pdf) of X,Y? (no need to snmphfy)
(e) b. What is E(Y)?
{a} c. What is Var(Y)?

3. (60) Let X and Y be independent random variables that follow an exponential :
distribution with mean 1. Let U = X/(X +Y) and V = X +Y. : ﬂ“
i3} a. What is P(X >Y)? o
fa3 b. What is the joint distribution (pdf) of U, V?
/%) c. What is the marginal distribution (pdf) of U? Give its name.
2} d. What is the marginal distribution (pdf) of V'? Give its name.
(5 3 e. What is the conditional distribution of U given V'?
{5} f What is the conditional distribution of V given U?
s} g Is V a member of an exponential family distribution? Why or why not'?
h. Are U and V independent? Why or why not? »
i. What is the distribution of Z = oU + p, where ¢ > 0 and p are constants"
7¢y  j. What is greater, E(V/2) or (E(V))l/ 2? Why? :
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