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Instructions: Answer the following questions. Make and state your own assump-
tians for questions where the information is not sufficient for you to solve them. For
example, if you need the corresponding p-value of a normally distributed random
variable evaluated at 2.5, you may indicate the value s, say, Pr{z > 2.5}, where
z ~ A0, 1).

1. (50 points} Suppase there are 4 boxes, Iabeled 1, 2, ..., 4. Five balls, labeled
1, 2, ..., 5, are distributed at rarndom to these boxes (Note: there will be cne
ball left}. Let X; denote the number of the ball contained in box i. Alse, let 3
denote & random variable which equals 1 if the number of the ball contained in
the box 1 is also £, and zero otherwise,

{a) (10 poinst) Calculate the mean and variance of X,.
(b} {10 poinst) Caleulate the mean and variance of 5.
(c} (10 points) Calculate the correlation of X; and Xj, ie., corr( X, X5).
(@) (10 points) Caleulate the correlation of S, and 5, Le, corr(Sy, S)).
(€) (10 points) Caleulate the probability that S+ .+ 8 =2.
2. {20 points) Suppose you are testing Hy : p = 1/2 agalnst H, : p = 1 for a
binomial variable with = 2. List all critical regions for which the type I error

& < 1/2. Which of these ciritical regions minimizes the sum of type [ and type
IT errors (o -+ 3)7

3. (10 points) Suppose & random variable z is knows ta have a chi-square (x?)
distribution with v degress of freedom, and w = 27, Calculate B{w)} and
Var{w). What do you know about the distribution of w7

4. (20 points) Let ry, ¢ = 1, -1, denote an vid random varaible with a normal
distribution whose mean is # and varjance is 1.

(a} (10 points) Caleulate the mean and variance of the number of r,'s that are
greater than 0. (you may express your answer in terms of normal cdf.)

(b} (10 points) Derive a test statistic to test the nu]l hypothesis that the mean
i s zero, ie., Hy:p=10,



