Methods of Economic Investigation IT (EC403)
Problem Set #3

Oliver Linton

Instructions: Prepare for the week of 13th November.

1. Let
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where the usual assumptions hold. However, some data are missing, due to
careless data recording. In fact, complete data on y is available, while x is only
present for the first n; = n/2 observations. Let
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be the OLS estimates of @ and § based on the first n; observations. Now
consider the augmented estimator
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where 7, = n; 32", x; and X, is n by 2.
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(a) Derive the bias, if any, of the above estimators.
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(b) Show that var(a*) < var(ay), while var(3,) = var(3).
Hint: you may find it convenient to rewrite ﬁ* in deviation from means
form

2. Construct an example of a random sequence X,, and limit random variable X
such that X, Z X but X, does not converge in probability to X. Suppose that
T(6 — 27) % N(0,1), then show that T'sind -5 N(0,1).

3. Let
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where the usual assumptions hold about wu;; in particular, E(u?) = o*. Suppose
that the data were grouped into .J unequal categories, thus: Y; = L 3™ o,
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Yo = =302 1Y, Yy = =30 yi, and X; = M 7, Xy =

g ny ~~i=nj_1+1 n1
n% Y1 Ty, Xy = % en,_ 41 Xi- Here, 23'7:1 n; = n. Now suppose
that we estimate 3 by the no intercept OLS regression of Y; on Xj, i.e. f =
{>7L, X2} 37, X;Y;. Derive the limiting distribution of 5. Construct a test

of the null hypothesis that 3 = 0 based on the grouped data.Reverse Regression
Suppose that we have a linear regression model
y =z +u,

with k& = 1. Define the reverse regression estimator [from regressing z on y]
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Derive the asymptotic distribution of BT making clear any assumptions you
make.



