
TA SESSION # 8

ECON 341: ECONOMETRICS

J. MARCELO OCHOA

Problem 1. Assume the following model:

yi = x0i� + ei

E(ei jxi) = 0

zi = (x0i�)
 + ui

E(ui jxi) = 0

You goal is to estimate 
. You use a the following two-step estimator:

(i) Estimate �̂ by OLS using yi and xi .

(ii) Estimate 
̂ by least squares of zi on x
0

i �̂.

Is 
̂ consistent? What is the asymptotic distribution of 
̂.

Problem 2. You have a sample (yi ; x1i ; x2i) for i = 1; : : : ; n. You estimate two LS regressions:

yi = x 0
1i
~�1 + ~"i

yi = x 0
1i �̂1 + x 0

2i �̂2 + "̂i

and calculate the residual variances estimates:

~�2 =
1

n

n∑
i=1

~"2i

�̂2 =
1

n

n∑
i=1

"̂2i

Show that for any w 2 (0; 1), there is a constant a 2 (0; 1) such that:

1

n

n∑
i=1

[w"̂i + (1� w)~"i ]
2 = (1� a)�̂2 + a~�2
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Problem 3. Assume you have the following model:

y = X� + "

E("jX) = 0

E(""0jX) = 
 =


�2
1

0 0 0

0 0 �2
1

0

0 0
. . . 0

0 0 0 �n
1


then,

E(�̂2jX) =
1

n
tr(M
)

where �̂2 is the error variance estimator, and M = I � X(X0X)�1X0. Show that:

E(�̂2jX) =
1

n

n∑
i=1

�2i �
1

n
bn

with

bn

p
�! tr(Q�1D)

Find Q and D.

2


