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1. Let Xand Y be two random variables. Suppose that
E(XIY) = 1.5 + 0.5Y, Var(X]Y) = 0.75Y%, E(Y) =0, and E(¥*)=1.
Then we can obtain that E(X) = {a) , Var(X) = {b) , and
Cov(X,Y) = (c) . Now suppose that E(Y]X) = a + BX, where a and

are two non-stochastic parameters. Then a = {d) and B = (e) .

2. let X; ~i.id.N(0,1), i =1,...,n. Also let f(x,,...,x,) be the corresponding
joint probability density function. Then f(xy,...,x,) = (f) . Consider
the sample mean: X, = n"* 3%, X;. We can find that E(Y,,) = {g) and
EXE (X —X)% = (h) . Now suppose that M(t) is the moment
generating function of X,,. Then M(t) = {i) ety <V, <o <Y, be
the order statistics of X,,...,X,,. Suppose that g{(y,) is the probability density

function of Y,,. Then g(3,) =___ (j)
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Note: You should carefully state the reasons or calculations in the following
questions in order to get the points. A short answer, such as “Yes” or “No” will NOT

receive any point.

1. Consider the simple linear regression model ¥; = o+ 5, X;+u;, i=1,...,7n.

Assume all the general assumptions hold for the linear regression. Let

Y; 1 X Uy
Y:(El),X=(E 31),u=(5)andﬁ (gﬂ)
Yn i Xn Un 1

then the matrix form of the model is ¥ = Xf + u, where Var(w) = ¢%I,,. The
ordinary least squares (OLS) estimator of § is

£ = (’;0) = (XTX) 1XTY.

i

(a) Find (XTX)"! and XTY. (10%)

{b) Use the result from {a) to show that Bo = Y - Eﬁ. {10%)

{c) Given the matrices E, Y and XTY, how can we use them to compute the
coefficient of determination R%? (10%)

(d) Show that Var(f) = ¢2(XTX)~1. (10%)

(e) ff we want to test the hypothesis Hy:f, + f; = 1 against the alternative
hypothesis Hy: i, + B # 1. How can we use the above result to conduct the

test? Please be specific about the test statistics. {10%)






