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STA 302 2014 Quiz 5A

1. (%points) Let Yy ~ Ny(py,31) and Yo ~ Ny(p,, Xo) be independent multivariate
normal random vectors. Find the distribution of Y = Y; + Y,. Show your work.
You may use the fact that for random vectors (as for scalars), the moment-generating
function of a sum is the product of moment-generating functions.
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2. (6 points) Let Z ~ N,(0,L,), and let 3 be a p x p symmetric non-negative definite
matrix with spectral decomposition X = CDC’. Using moment-generating functions,
find the distribution of Y = CDY2Z + u. Show your work.

Just to be clear, the formula sheet says that if Y ~ N,(u, X), then AY ~ N, (Au, AXA’).
Do not use this theorem; use moment-generating functions.
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STA 302 2014 Quiz 5B

A model for simple regression through the origin is Y; = fx; + ¢;, where zq,... ,xn are

fixed constants and eq,...,€, are independent with expected value 0 and variance a In

homework, you found that the least squares estimate of [ is /3 2ic 2 , and that [5' is an
j=1%

unbiased estimator of 5.

1. (1 points) The estimator 3 is a linear combination of the Y; values: 3 = S 1(0) Y.
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2. (3 points) For a general linear combination of the form L = Y7 | ¢Y;, what condition

on the ¢; values makes L an unblased estlmator of 57 O-b%am,the—ee&;d—r&en—aw

What are the constants c;
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3. (6 points) Show that the variance of L is minimized by choosing ¢; = ¢ for i =
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