
「Econometrics II」 Homework No.2

Deadline: 10:20AM, January 25, 2024

• The answer should be written in English or Japanese.
• Your name and student ID number should be included in your answer sheet.
• Bring your answer sheet in this classroom and hand it to me.
• DO NOT send me the answer sheet by email.

１ Consider the following regression model:

yi = xiβ + ui

for i = 1, 2, · · · , n. xi and β are 1 × k and k × 1 vectors. ui is mutually independently distributed
with mean zero and variance σ2.

(1) When xi is correlated with ui, show that the OLS estimator β̂ is inconsistent.

(2) When xi is not correlated with ui, show that
√

n(β̂−β) −→ N(0, σ2M−1
xx ), where the OLS

estimator is β̂, and Mxx = lim
n→∞

1
n

n∑

i=1

x′i xi.

(3) Suppose that we have another 1× k variable zi, which is not correlated with ui. In the case
where xi is correlated with ui, using zi, construct a consistent estimator of β, denoted by
β̃.

(4) Show that
√

n(β̃ − β) −→ N(0, σ2M). Obtain M, utilizing the followings:

Mzx = lim
n→∞

1
n

n∑

i=1

z′i xi Mzz = lim
n→∞

1
n

n∑

i=1

z′izi

(5) We consider testing whether xi is correlated with ui. Explain the testing procedure for
choice of either β̂ or β̃.

２ Consider the following regression:

yi = xiβ + ui i = 1, 2, · · · , n
where the error term ui is correlated with xi. Assume that ui is independent of u j for i , j.
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(1) Consider another regression model: xi = ziΓ + vi, where xi, zi, Γ and vi are 1 × k, 1 × r,
r × k and 1 × k vectors or matries for r > k. Suppose that zi is not correlated with ui and
vi. Estimate Γ by OLS, which is denoted by Γ̂. Utilizing Γ̂, obtain a consistent estimator
of β.

(2) Derive the aymptotic distribution of the consistent estimator of β given by (1).
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