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1. Which of the following are random variables, under the standard model of linear least squares
regression?

(a) xi

(b) yi

(c) ei

(d) σ2

(e) (β0, β1)

(f) (β̂0, β̂1)

(g) Cov(β̂0, β̂1)

(h) (s2
β̂0
, s2

β̂1
)

2. The Arrhenius equation in chemistry, given by

k = Ae
−Ea
kBT ,

relates the rate of a chemical reaction k to the temperature T . For a particular reaction, we are
given pairs (Ti, ki) of rates and temperatures, and we want to find the coefficients A and Ea (kB
is a known constant). Set this up as a linear least squares problem, identifying yi, xi, β0, and β1.

3. [14.5] Three objects are located along a line at points 0 < p1 < p2 < p3. These locations are not
precisely known. A surveyor makes the following measurements, each of which has some unknown
amount of error.

(a) He stands at the origin and measures the three distances from there to p1, p2, p3. Let these
measurements be denoted by Y1, Y2, Y3.

(b) He goes to p1 and measures the distances from there to p2 and p3. Let these measurements
be denoted by Y4 and Y5.

(c) He goes to p2 and measures the distance from there to p3. Denote this measurement by Y6.

Using matrix notation, explain how to set up a least squares problem to find p1, p2, p3 from these
measurements.

4. [14.28b] Let X1, . . . , Xn be independent random variables with means µ1, . . . , µn and variances
σ2 for all i = 1, . . . , n. Find the expectation of

Q =

n∑
i=1

n∑
j=1

XiXj

using one of the rules we learned for random vectors. Verify your answer in a different (simpler?)
way.
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