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STA 302s13 Quiz 5A

For reference, the general linear model in matrix form is Y = X3 + €, where X is an n x (k + 1) matrix of
observable constants, the columns of X are linearly independent, 3 is a (k+1) x 1 vector of unknown constants
(parameters), and € is an n x 1 vector of unobservable random variables with E(e) = 0 and cov(e) = 0?1,

where 02 > 0 is an unknown constant parameter. The least squares estimator of 3 is 8 = (X'X) " 1X'Y.

1. (1 point) Suppose we want to estimate a’3 based on sample data. What estimator is the most natural
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2. (2 points) Show that the estlmator you have proposed is unbiased. Sh O ’/Z\D -(; // C /Q/
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3. (2 points) The natural estimator is a linear unbiased estimator of the form c{Y. What is the n x 1
vector cg? Make sure your answer has the correet dimension. Y
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4. (5 points) As you saw in homework and lecture, the best linear unbiased estimator is ¢;’Y. An important

part of the proof is to show (¢ — ¢p)'co = 0, using the constraint X'c = a. Please carry out the
calculation.
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STA 302s13 Quiz 4B

For reference, Y ~ N, (i, £) means My (t) = et'#+2¢' St You may use these facts without proof: May (t) =
My (A't) and My 4c(t) = et My (t).
1. %oints) Let Z = 3/ 2(Y — p). What is the distribution of Z? Show your work. Circle your final

answer.
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2. (gmints) What is the distribution of Z'Z? Give reasons for your answer. You may just cite well-known
fats about functions-ef-nermal random variables.
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