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STA 302 2014 Quiz 2A
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L. (3 points) Let Y = X + Xy, where X| and X, are independent, X, ~ x*(v) and
Y ~ x*(v; + 1), where vy and vy are both positive. Show Xy ~ 2 ().
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2. m Let Y; = Bz;+¢€ fori =1,...,n, where €, .. ., ¢, are a random sample from
distributi ith ted val d vari 2 and d o? k

a distribution with expected value zero and variance ¢°, an and ¢° are unknown

constants. The numbers z1,...,z, are known observed constants. In homework, you

derived the least squares estimator B Lo Just use this; don’t derive it again.

1= 1332
For these questions, you may use well known properties of the expected value and
variance without proof.

(a) (1 pomt) What is E(Y;)? Show some work.

BDC;

(b) (1 point) What is Var(Y;)? Show some work.

Var ()= Van ( BX:T &) = Ve (¢;,) =c— <

(c) (2 points) Recall that a statistic is an unbiased estimator of a parameter if the ex-
pected value of the statistic is equal to the parameter. Is # an unbiased estimator
of 87 Answer Yes or No and show your work. /
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STA 302 f2014 Quiz 2B

1. (5 points) Let X1,..., X, be random sample from a N(u,o?) distribution. Find the
distribution of the sample mean X. Zero marks for the correct answer without a proof.
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2. (5 points) Let Y; = Bz;+¢; fori = 1,...,n, where €1, ..., €, are a random sample from
a distribution with expected value zero and variance ¢, and 8 and ¢? are unknown
constants. The numbers x4, ..., x, are known, observed constants.

(a) Find the Least Squares estimate of 5 by minimizing the function

n

Q(B) =) (Vi — Bz;)?

i=1

over all values of 8. Let 3 denote the point at which Q(8) is minimal. Circle
your formula for 5. Don’t bother with the second derivative test.
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(b) CalCUlf;tQ p flor the following data set. YeuT answer is a number. Show some
work. & in L (» )(Gu/\ aniwe, 2 _
x* 9 25 3¢ b ¥ A" =40
x 3 5 6 4 2
y -6 -4 -22 12 7

Ny -3 -2-32 4% ¥ Toav=-108
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