
IEOR 165 – Practice Questions forMidterm

1. Suppose we havemeasured pairs of price for a single can versus number of pop cans purchased.
The data of price for a single can is 1.00, 1.20, 1.10, 1.15, 1.05, 0.95 and the data for number
of pop cans purchased is 30, 20, 30, 31, 36, 40. Construct a linearmodel to predict the number
of purchased pop cans as a function of the price for a single can. Let p be price for a single
can of pop, and let d be the number of pop cans purchased.
Answer: d = −58.9 · p+ 94.4

2. For the previous problem, let p be price for a single can and suposeE[ϵ2|p] = p. Use weighted
least squares to construct a linear model to predict the number of purchased pop cans as a
function of the price for a single can.
Answer: d = −45.3 · p+ 80.8

3. Suppose the amount of electricity through a scientific equipment is exponential in distance.
That is, consider a functional form of I = k · exp(x), where I is current, x is distance, and
k is a parameter. If we measure distances 7.1, 0.3, 2.8, 0.5, 1.0 with corresponding currents
2300, 3, 32, 5, 53, then estimate the parameter k.

Answer: k̂ = 1.9

4. Consider a random variable Zi = i · θ ·Xi, where Xi ∼ N (0, 1) are i.i.d. Given data Zi for
i = 1, . . . , n, what is the MAP estimate for θ2?
Answer: θ̂2 = 1

n

∑n
i=1(Z

2
i /i

2)

5. Suppose X ∼ N (µ, 1), and that P(µ = +1) = 1/2 and P(µ = −1) = 1/2. What is the
MAP estimate for µ using a single data point X?
Answer: µ̂ = +1 if X > 0 and µ̂ = −1 if X < 0. If X = 0, then the MAP is nonunique:
Either µ̂ = ±1 is correct.
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