
ECON207 Session 8: Review Exercises

AY2024/25 Term 1

In this review exercise, you are asked to elaborate on some of the derivations in Session 8
slides:

Question 1 (Slide 19) Show that

𝐸(𝑌 − 𝛽0 − 𝛽1𝑋) = 0 and 𝐸((𝑌 − 𝛽0 − 𝛽1𝑋)𝑍) = 0

implies 𝛽1 = Cov(𝑍, 𝑌 )/Cov(𝑍, 𝑋).
Question 2 (Slide 44) Show that

̂𝛽𝑚𝑚 = (𝑋T𝑍𝑍T𝑋)−1𝑋T𝑍𝑍T .

(You can skip the second order conditions.)

Question 3 (Slide 64) Show that solving the minimization problem

̂𝛽𝑔𝑚𝑚
𝑊 = argmin ̂𝛽 (𝑍T𝑦 − 𝑍T𝑋 ̂𝛽)T𝑊(𝑍T𝑦 − 𝑍T𝑋 ̂𝛽)⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟⏟

”𝐽(𝑊)”

produces
̂𝛽𝑔𝑚𝑚
𝑊 = (𝑋T𝑍𝑊𝑍T𝑋)−1𝑋T𝑍𝑊𝑍T𝑦 .

(You can skip the second-order conditions).

Question 4 (Slide 65) Show that if 𝑀 = 𝐺 then ̂𝛽𝑔𝑚𝑚
𝑊 , ̂𝛽𝑚𝑚 and ̂𝛽2𝑠𝑙𝑠 all reduce to the IV

estimator formula given on slide 28.
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