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MECE-001



MASTER OF ARTS (ECONOMICS) Term-End Examination December, 2014 MECE-001 : ECONOMETRIC METHODS Time : 3 hours



Maximum Marks : 100



Note : Section A answer any 2 questions. (2x20=40 marks) Section B answer any 5 questions. (5x12=60 marks) SECTION — A 1.



The relationship between variables Y and X1, X2 20 is linear - i.e. Y = a + R1X1 + 132X2 + E. When you run an OLS regression to estimate the three parameters - i.e. pi, 132 and a - your estimated A



A



and 132 are both 0. Prove that the coefficient of determination of your regression (i.e. R2) must be 0. 131



2.



The relationship between two variables, Y and X, is as follows : Y = a + 13X + c. Assume that all the classical assumptions of OLS are satisfied. Your data set consists of 6 observations and is as follows : Y



X (a) (b)



MECE-001



4 1



2 1



0 1



3 2



3 2



20



3 2



Using an OLS regression, obtain estimates of a and 13. Provide an unbiased estimate of cr2, the variance of the error term c. 1



P.T.O.



3.



The relationship between variables Y and X is linear - i.e. Y = a + I3X + c. Assume, however, that the classical homoscedasity assumption is violated. Specifically, for the first n1 observations, the



20



variance of the error term c is 43-2i whereas for the remaining n2 observations, the variance of the error term c is 22 . Suppose you estimate a and [3



a



by OLS. A



A



Let a and [3 be OLS estimators of a and [3. A



(a) Show that [3 is an unbiased estimator of [3 = (b) Show that the variance of f3 A is as follows : 2 22 v niX2 2 + ni +n Y. • cr 0-21 -Ert Ei=ril i t 1 [Lti=



n i±n2 2 12



LLi=1



Xi



4. Let the dependent variable yi assume two 20 values : 0 and 1. Let xi denote the set of independent variables. You wish to study the impact of xi on yi and build the following (logit) model : Prob (yi =1 I xi) = exp(xi13)/ [1 + exp(xi13)]. You obtain a random sample of n-observations from the population where observation 1 is (yi, x1), observation 2 is (y2, x2), and so on. (a) You wish to estimate r3 using the method of maximum likelihood. Derive the sample log-likelihood function. MECE-001



2



(b) From the first order condition, demonstrate A



that the estimate 13 satisfies the following condition : i=1 Y1



exf1-3 1 + exi



xi = 0



SECTION - B 5.



You are given a random sample of n =100 12 observations from a population. The sample mean is 25. The mean of the population is p, and the standard deviation r is given to be 25. Outline how you would construct the confidence interval for p„ with 0.95 confidence level.



6.



The relationship between variables Y and X is 12 linear - i.e. Y = a +13X + E. State the classical assumptions for ordinary least squares (OLS). Let A



P denote the OLS estimator of 13. Given the classical assumptions, demonstrate that iRA is BLUE. 7.



You have time series data from two periods. The 12 models for the two periods are as follow : (a) Yt = a1 + a2Xt + ct, t = 1, 2, ...., ni for period 1 and (b) Yt =131 +132Xt + vt, t = 1, 2, ...., n2 for period 2. Outline how one can do a Chow test to check whether there is a break across periods. Ensure that you write down the test statistic of the Chow test and specify its distribution under the null of structural stability.
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P.T.O.



8.



Assume that the true model in deviation form is y, = (3x, + ci and let the variance of ci be au2 .



12



Assume that the variable x*, instead of x, is obtained in the measurement process where x, = x, + v, . Assume that the variance of vi is cr2v



and cov(xi, vi) =0. You run a regression with y as the dependent variable and a constant and A



as independent variables. Let 13 be the OLS estimator of X*



Prove that the probability limit of is less than 13 when



13



> o.



9.



Consider the Koyck distributed lag model : ) + ut, where Yt = (3 (XtOt(I)2Xt-2+ 141 < 1 and ut has mean 0 and is independent of the regressors. (a) What is the short-run multiplier (i.e. immediate response of Yt to a unit change in Xi) ? (b) Show that the Koyck model can be rewritten to assume the following form : + 13Xt + (ut - (kit _1) Yt = (c) Will an OLS regression of Yt on Yt _1 and Xt provide an unbiased estimate of the model's parameters, 13 and (1) ? Discuss.



12



10.



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



12



periods is as follows : Yt = a + 13iXt + 132Xf + t = 1, 2, T1. For the remaining T2 periods, the model that applies is as follows : Yt =a+€11Xt +€12Xf , t=T14-1,



MECE-001



4



, TI + 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) Outline how you would test whether the data are poolable ? Ensure that you specify the distribution of the test statistic under the null of data poolability. 11.



Consider the following simple model of a market where Qs denotes quantity supplied, Qd denotes quantity demanded, and P is price. Qd = a1 + 131P + r1Z1 + r2Z2 + QS = CL2 + 132P



12



u2



Qd = Qs Z1, Z2 are exogenous variables. (a) Using the order condition, check whether the Qd equation is identified. (b) You wish to estimate the parameters a2 and 132 in the Qs equation. Can these parameters be estimated by running a regression of (equilibrium) quantity on a constant and (equilibrium) price ? Discuss. (c) Very briefly outline how you would estimate a2 and 132 by 2SLS ?
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