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1. Take the linear model

yi = x′iβ + ei

E (ei | xi) = 0

E
(
e2i | xi

)
= σ2(xi)

Consider two approximations to the conditional variance σ2(x)

γ1 = argminE
(
σ2(xi)− x′iγ

)2
γ2 = argminE

(
e2i − x′iγ

)2
Show that either γ1 = γ2 or derive their difference.

2. Consider the short and long projections

yi = xiγ1 + ei

yi = xiβ1 + x
2
iβ2 + ui

(a) Under what condition does γ1 = β1?

(b) Now suppose the long projection is

yi = xiθ1 + x
3
i θ2 + vi

Is there a similar condition under which γ1 = θ1?

3. Take the linear model

yi = xiβ + ei

E (ei | xi) = 0

with n observations and xi is scalar (real-valued). Consider the estimator

β̂ =

∑n
i=1 x

3
i yi∑n

i=1 x
4
i

Find the asymptotic distribution of
√
n
(
β̂ − β

)
as n→∞

4. Take the linear model

yi = α+ x′iβ + ei

E (ei) = 0

E (xiei) = 0

with n observations. Consider the restriction

β = 0 (1)

(a) Find the constrained least-squares (CLS) estimator of α under (1).

(b) Find an expression for the effi cient minimum distance estimator of α under (1).


