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Econometrics 1

Time: 2 Hours Full Marks: 30

Answer any five of the following questions. . 6 x5=530

1. Consider the linear regression model y; = x;3 -+ u; where X; is non-stochastic and
E(usuy) = o2 if i = j, E(uuy) = po? if |i — j| = 1 and E{uay) = 0if [i — 5| > 1.

(a) What is a consistent estimator of var(3)7?
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(b) Is White’s heteroskedasticity consistent robust estimate of var(3) consistent
here?

2. Consider the three equation model: y = Sz +u, ¢ = M-+ and z = ye+v, where the
mutually independent errors are normally distributed with zero mean and variances
02, 02 and o2, respectively.

(a) Is Bors consistent? What is the asymptotic bias in Borg if any?

(b) Is By consistent if 2 is used as an instrument for z?
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3. Suppose y has the pdf f(y|x,8) = (E) e XB y>0.
(a) What are F(y|x) and var(y|x)?
(b) What is the GLS estimator of 37

4. For the simple regression model y; = u + &, v (0,0?), consider the estimator
. N i

po= i Wilh, Wi = m

estimator of u.

Prove that this is a consistent but inefficient

5. Consider the population model E(y|x, z) = x8 + vz with var(ylx, z) = o%; where y
and z are scalars, x is 1x K and @ is K x 1. Let E(x 2) = 0. Consider two estimators
of B based on N independently and identically distributed sample observations: (i)
3 from regression of y on x and z, and (ii) B from regression of ¢ on @ alone. Show
that AvarvN(3 — B8) — Avarv'N (B — B) is always positive semidefinite.

6. Discuss Hausman Specification Test for random effects in a model with pane] data.

7. Consider the contribution made by observation ¢ in the loglikelihood function of
the binary choice model: ylogF(x3) + (1 — y;)log(1 — F(x8)). Show that this
contribution is globally concave with respect to B if the function F(.}, its derivative
f(.) and its second derivative f'(.) satisfy the following conditions: f'(w).F(w) —
f*(w) < 0 and F(—w) =1 — F(w).
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8. Consider the model y; = 2,8, + a1Y2 + u, where y, is endogenous. Consider the
reduced form for ya: yo = 27y + vy, where 2z, has at lcast one exogenous element,
more than z,. Estimate the reduced form by OLS and save the residuals in Uy,
Estimate the following by OLS: 4, = z;8; + a1Yz + p102 + error. Show that OLS
estimates of §, and «; from this equation are identical to the 2SLS estimates of the
same parameters.



