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1.

(10%") How many ways are there to allocate 8 teachers to 3 schools if each school has at
least 2 teachers.

(10%") An urn contains 3 red balls and 4 blue balls. A ball is drawn. If the ball is red, it is
kept out of the urn and a second ball is drawn from the urn. If the ball is blue, then it is
put back in the urn and a red ball is added to the urn. Then a second ball is drawn from
the urn. What is the probability that the first drawn ball was blue, given that the second
drawn ball is red?

(204") The joint probability density of X and Y is given by

1,—(y+z/y)
fxy(z,y) = ye v £>0,9>0
’ 0 otherwise.

Find E(X) and Cov(X,Y).

(20%") Let X1, --, X, be independent and identically distributed random variables with
probability density function given by

f(z;0) = Oze—%ezz, z>0,0>0.

(a) Find the maximum likelihood estimator of 6.

(b) Find the method of moment estimator of 4.

(20%") Let X be a binomial distributed random variable with parameters 2 and 6. Suppose
we want to test the null hypothesis Hy : § = 1/4 against H; : § = 3/4 at the significant
level at most o = 1/16.

(a) Find the rejection region R of the uniformly most powerful test at the significant level
at most a = 1/16.
(b) Suppose we observe that X = 2. Find the p-value for this observation of the test.

(20%") For bivariate data on n cases {z;,y;}, consider the linear model with no intercept:
Y; = Bz;+e¢i, i=1,--- ,n where ¢; are independent and identically N'(0, 02) distribution
with fixed but unknown variance o2 > 0.

(a) Let Y; = Bz; be the fitted equation obtained by the least square method. Find the
distribution of 3.

n

(b) What is the distribution of the residuals sum of the squares, SSgss = >~ (v; — Bmi)2,

i=1
for the least square fit and what is the unbiased estimator of o2.
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