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Instructions: Answer all the questions. ''--

1. Comments on the following statements with justification/proof: 2 x 8 = 16 

(a) The Durbin-Watson test for autocorrelation is not applicable if the random· 
disturbance term suffers from the prob I em ·of heteroscedastic ity. · 

(b) If the coefficients of a multiple regression model have high standard errors, 
explanatory power of the model will be low. 

(c) For the regression equation Y, =a+ j3X1 + u,deflating Y and X by Z will result in 

higher estimates of f3. 

(d) If a qualitative variable has more than one category, choice ofthe benchmark category 
can influence the regression results significantly. 

(e) In the presence of heteroscedasticity, the method of OLS raises the standard errors of 
the regression coefficients. 

(f) The Granger test is a test of precedence rather than a test of causality. 

(g) While computing the variance inflation factors (VlFs) one should use the adjusted R2, 

and not the ordinary R 2 of the auxiliary regressions as the former is corrected for the 
loss degrees of freedom due to addition of extra explanatory variables. 

(h) [n the regression model~ =a+ j31X 11 + /32X 21 + /33 ~_ 1 + u~' ~- 1 can be used as an 

instrument for ~-1 • 

k 

2. (a) A researcher is trying to estimate the regression model, ~ =a+ l..,f31X11 + ul . It is 
/=1 

observed that some of the statistically significant regression coefficients are not 

significantly (pair-wise) correlated with the dependent variable. What are the possible 

reasons behind such observation? 
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(b) While estimating the multiple regression model, ~=a+ l..,fJ,X,, +u, a researcher is 

facing severe multicollinearity problem. He knows that ratio transformation of the 

independent variables can reduce the problem of multicollinearity, but he is confused 

which independent variable to use as the de~ominator. Can you help him out? Will the 

OLS estimators ofthe transformed model be efficient? Justify your answer. 
3 

(c) Suppose you are required to make seasonal adjustment to a time-series Y, using the 

method of dummy variables. How will the seasonally adjusted time-series differ if you 

estimate the regression equation ~ =a+ f31Dlt + f32 D1 , + {J3 D3, + u, instead of the 

regression equation ~ = y1D1, + y2D 2, + y3D3, + y4D4, + v,? 
2 
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(d) While estimating the multiple regression model :r; =a+ "[j31X 1, + u, a researcher is 
i~l 

trying to test if the estimated model suffers problem of heteroscedasticity. The Koerker

Bass@t test concludes that there is no heteroscedasticity, whereas the White's general 

heteroscedasticity test suggests for presence of the same .. What may be the possible 

reasons behind such contradictory finding? What should the researcher do? 

3 

3. (a) Consider the model :r; =a+ (Jlx; + (32z; + u, where x; = .-tlx, + (1- AI )X,*_l 

and z; = .-t2Z, +(I- .-t2 )Z,*_1 • Express Y, in terms of observable quantities of X and Z.. Can 

the derived model be estimated applying the method ofOLS? Justify your answer. 
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(b) Consider the regression model:r; =a+ (JX, + u,. If Y1_1 is included as an additional 

explanatory variable into the model, how will the value of R2 differ from that of the initial 

model? Give reasons in support of your answer. 

2 

(c) Consider the regression model :r; =a+ (JX, + u,. If u, = p 1uH + p 2uH + v, and v1. 

satisfies all the classical assumptions, how will you estimate the model? 

2 

(d) What will be the mean lag of the model :r; = a 0X, + a 1XH + (J:r;_1 + u,? What does 

the mean lag signify for such a model? 

2 

4. (a) Prove that for the regression model r; =a+ fJX, + u, with var(u;) = (),2 , 

II 

"· ~o L., U;-

E( (5 2 ) * () 2 , where (i is the variance of ui if it is homC?scedastic, and C5 2 = ~. 
n-2 
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(b) Consider the regression model~= (JX; + u; fori= 1,2. Assume that u 1 ~ N(O,(J 2 ).and 

u 2 ~ N(0,2() 2). If X takes two values, viz., 1 and -I, what will be the weight least squares 

(WLS) estimate of~ and its variance? How will they differ from their OLS estimates? 

3 

5. (a) Prove that for regression the model 

2 
~ ~ -r12() 

cov((J1, (32) = . 
7 7 7 where r12 stands for the pair-wise correlation 

(1- rl;)~Ix~~ LX2; 

coefficient between X1 and X2. 

4 

(b) Explain ho·w standardisation of the independent variable in a polynomial regression 

model can reduce the severity ofmulticollinearity. 
2 

(e) Suppose you want to examine if income of the rural households in India varies 
depending on their hours of work, skills, education and gender and landholding. Specify 
the regression model that you will estimate for this purpose. 
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