CAMPBE L

ECONOMETRICS FIELD EXAM. MAY 13, 2005. PART II

Do all problems.
Part A: Conceptual

1) The course was about the linear regression model in the presence of non-spherical emors:
y = X8 + e E[g]X] = 0, E[ee'[X] = ¢’Q = E (using the book notation for what is a vector and
what is 2 matrix, but vou better know in any case!)

a) Suppose one knows I (which one in practice never will). What is the BLUE estimator
for B? (You can write either its name or its formula)

b) Suppose now you do not know I but you know the functional dependence of X on
some parameter B (if 8 is a vector, it has relatively few elements).

i) What is the powerful result about a Feasible General Least Squares Estimator
that is used to justify its use when we use it?

{1) What is the condition on the estimator of € that is necessary to be sure that the
result in part b- 1 holds?

¢) Now suppose vou know only that E is heteroscedastic.

i) What estimator would you use for f?

ii} Consider finite properties - is this estmator unbiased?

iii} Consider finite properties - 15 this estimator BLUE?

iv) Consider asymptotic properties - is this estimator consistent?

v) Consider asymplotic properties - to tell how (asymptotically) good an estimate
one has, one will need know the asyvmptotic distribution of the estimator. What is its asymptotic
distribution?

vi) You will need an estimate of the variance of the estimator to build confidence
intervals. If you know that the heteroscedasticity is not comrelated with the vanables in the model,
it will not be misleading™ to use what simple estimator for the variance of your estimator of f?
{(which it would not be appropriate to use if they were correlated). You can cither simply name
this estimator or give its formula.

vii) Now supposing there might be comrelation between the heteroscedastieity and
the variables, Now what estimator for the variance of your estimator of B would you use, that is
appropriate both with and without such correlation? Again, you can cither simply name this
cstimator or give its formula.

2} When we went to aulocorrelation, we had to develop a whole machinery about stationarity and
ergodicity, that we did not need for the material on heteroscedasticity.

) What was the important result that we developed for heteroscedasticity without all that
new machinery, that we used in discussing our estimations when we had heteroscedastiticy, that
we could not get for autocorrelation without all the new machinery?

b} In words describe what part of the proof of the result for heteroscedasticity discussed
in part 2 - a is what broke down in considering autocorrelation (the breakdown, again, being why
we had to intreduce all the new machinery).






