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STA 302f 2015 Quiz 5

1. (5 points) For the general linear regression model on the formula sheet, suppose that (X'X)~!

exists. Show either that

@ he columns of X are linearly independent, or
(b) The columns of X are linearly dependent.

Pick one and prove it.
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2. (5 points) For simple linear regression through the origin, the model is Y; = Bix; + ¢; for
it =1,...,n, where €1,...,€, are a random sample from a distribution with expected value
zero and variance 2. The numbers zi,...,z, are known, observed constants, while the
parameters 3; and o2 are unknown constants.

(a) Viewing this model as a special case of the general linear regression model, what is the
X matrix?
matrix =,

X A2
X,
(b) Clearly, 31 = E for this problem. Calculate ,57 expressing the answer in terms of x; and

y; values, and the sample size n. Circle your final answer. Show your work. Answers
that could not be computed from a set of x; and y; values will get no marks.
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