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1. Let X have a distribution function F(x) defined by

{0, xr<0, [
x° /4, D=x<l,

Fix)=4112, 1=x<2, = M=
xi3 2sx<3,; — —
1, 3sx

Please find the mean and variance for the random variable given by F(x) above. (10%)

2. Llet x,,.-,x, bearandom sample from the exponential distribution with p. d. f.

flandr= én-", lcx<m Bell={@0<f<m.

Please prove that the maximum likelihood estimator for ¢ is 6=¥=-3 X, (18%)
L

3. Suppose that the weight of cereal in 2 “10-punce b box” follows one normal distribution

N(me’). Totest H,:u=10.1 against H,: 4 >10.1, we take a random sample of size

n—16 and observethat X =104 and s=04.

(a) Do we accept or reject K, at the 5% significance level ?7(5%)

(b) What is the approximate p-value of this test? (6%)

4. Let X have the p.d.f. S el —

: - N Dsx=m, _
flx)= )
1] elsewhere.

r"'-.f |
(a) What is the moment-generating function M () 25%)

(b) Please find the mean and variance with M(1). (6%)

5. Consider the following regression model: y, = fx, +u,. satisfying all linear regression

assumptions except that Vw )=ox}, for +=;2. =+, n.
(a) Derive the weighted LS estimator g for ,,&-:'UQ'*-’@;}_

(b)Let /# denote the LS estimator for A. Explain-why 4 is more efficient than B.
(10 %)
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6. Suppose that the data generating process is: y, = fix, +u,and u, = pu,, +e,, where x is

non-stochastic, ¢, is IID with mean zero and variance o, |o|<1. forall (=12, n.

Answer the following questions.

(a) What is the variance of 7 (10%) .
(b) Suppose that the regression model is y, = fix, =v,. Derive the LS estimator § for
£.010%)

(c) According to (b). is 4 unbiased for~#2(10%)—
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