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MECE-001 : ECONOMETRIC METHODS 

Time : 3 hours 	 Maximum Marks : 100 

Note : Answer any two questions from Section A and any 
five questions from Section B. 

SECTION A 

1. The relationship between variables Y and X is 

linear i.e. Y = a + 13X + E. Assume, however, that 

the classical homoscedasticity assumption is 

violated. Specifically, for the first n1  

observations, the variance of the error term c is 

1, whereas for the remaining n2  observations, 

the variance of the error term e is 4. 

(a) What problems arise if you estimate a and (3 
by OLS ? 

(b) How would you estimate a and (3 by 
generalized least squares ? 	 20 
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2. The relationship between 2 variables, Y and X, is 
as follows : 
Y = a + 13X + c. Your data set consists of 6 
observations and is as follows : 

Y 4 2 0 3 2 1 
X 1 1 1 2 2 2 

(a) Using OLS regression, obtain estimates of 
a and 13. 

(b) What is the coefficient of determination 
(i.e. R2) of your regression ? 	 20 

3. Assume that the true model in deviation form is 

Yi = 13xi  + ci  and let the variance of ei be a2. 

Assume that the variable y*, instead of y, is 

obtained in the measurement process, where 

y'! = yi  + vi. Assume that the variance of vi  is 

a2v  and Cov (vi, xi) = 0. You run a regression with 

y* as the dependent variable and x as the 

independent variable. Let 11 be the OLS 

estimator of 11 

(a) Is 13 an unbiased estimator of r3 ? Provide a 
proof for your answer. 

(b) Show that the variance of 13 is increasing in 

a2 
, the variance of the measurement error. 20 
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4. Let the dependent variable Yi  assume two 
values : 0 and 1. Let xi  denote the set of 
independent variables, some of which may be 
continuous. Assume that you build a linear 
probability model to study the impact of xi  on 
Yi — i.e., Yi  = xi13 + £i, where ei  is normalized to 
have zero mean. 

(a) Show that for each ;, the error term ei  can 
take just two values. 

(b) Show that Var I xi), the variance of Ci 

given ;, is equal to xif3 (1 — xi(3). 

(c) In the model, why is the probability that 
Yi = 1 given xi  not constrained to lie in the 
interval [0, 1] ? 	 20 
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SECTION B 

5. On the basis of n observations, let the statistic A 

be as follows : A = 0 with probability 1 — 1/n2  

and A = 2 with probability 1/n2. 

(a) Is the statistic consistent ? 
(b) Is the statistic unbiased ? 
(c) Is the statistic asymptotically unbiased ? 	12 

6. The relationship between variables Y and X is 
linear — i.e. Y = a + 13X + E. 

(a) State all the classical assumptions for 
ordinary least squares (OLS). 

(b) Let 13 denote the OLS estimator of 13. Show 
that all the classical assumptions are not 
required to demonstrate A  that 3  is an 
unbiased estimator (i.e. E 63) = (3). 	12 

7. The relationship between variables Y, X1  and X2  
is linear — i.e. Y = a + (31X1  + 132X2  + E. 

A 

(a) Let 131  be the OLS estimator of 131. If the 
correlation coefficient between X1  and X2 is 
increased (holding fixed the variances of 
X1, X2 and E), does the variance of 131  
increase or decrease ? Discuss. 

(b) In the context of this question, outline how 
you would use Ellen's method to determine 
whether multicollinearity is a problem. 	12 
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8. Suppose that you have time series data for two 

variables, X and Y. Your model is as follows : 

Yt  = 131  + 132)4 + ut, t = 1, 2, ..., T; ut  = put_i  + et, 

where Et  is i.i.d. normal with mean 0 and 

variance a2. 

(a) Show how you will use the Breusch-Godfrey 

test to detect autocorrelation in the error 

term, ut. Remember to specify the 

distribution of the test statistic under the 

null hypothesis of no autocorrelation. 

(b) Assuming that ut  is autocorrelated, show 

how you would use the Cochrane-Orcutt 

method to estimate pi  and 132  after 

correcting for autocorrelation of ut. 	 12 

9. Consider the following distributed lag model : 

Yt  = 1304 + I31Xt_1  + 132Xt_2  + ut, where ut  has 

mean 0 and is independent of the regressors. 

(a) What is the short-run multiplier — i.e. the 

immediate response of Yt  to a unit change in 

Xt ? 

(b) What is the long-run effect — i.e. equilibrium 

multiplier — of a unit change in Xt  ? 

(c) Will an OLS regression provide an unbiased 

estimator of the model's parameters ? 	12 

MECE-001 	 5 	 P.T.O. 



10. You have time series data for two variables : 
Yt  and Xt. The model that applies for the first T1  

periods is as follows : 

Yt  = a + I3Xt  + pX t2  + ut, t = 1, 2, ..., Ti. 

For the remaining T2 periods, the model that 

applies is as follows : 

Yt  = a + f3Xt  + ext3  + ut, t = 	+ 1, ..., 	+ T2. 

(a) Using the dummy variable approach, show 
how the two models can be combined into a 
single model that applies for all the T1  + T2 

periods. 

(b) How would you test the hypothesis that 
P = 0 ? Specify the distribution of the test 
statistic under the null. 	 12 

11. Consider the following simple model of a market 
where Qs  denotes the quantity supplied, Qd  

denotes the quantity demanded, and P is price. 

Qd = ai + RlP  + yizi + y2z2 + ui 

Qs = a2 132P u2 

Qd Qs (=- Q) 

(a) Write down the reduced form equation for P. 

(b) Can the parameters of the reduced form 
equation derived above be consistently 
estimated by OLS ? Explain. 	 12 
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