
1 
 

WOMEN’S CHRISTIAN COLLEGE 
2020 

B.Sc. Semester IV (Honours) Examination 
ECONOMICS – HONOURS 

CC 10 
Introductory Econometrics 

Full Marks – 50 
Time – 2 Hours 

 
Group – A 
(Theory) 

 
Answer any TWO questions 

 

1. (a) Show that the least square estimators of 𝛼 and 𝛽 in the model 
 𝑌𝑖 = 𝛼 + 𝛽𝑋𝑖 + 𝑢𝑖  are unbiased. Write down the variances of the estimators. 

               (3+3) 
(b) Consider the following regression equation: 

 𝑌�̂�  =  59.13 −  2.60𝑋𝑖 

     𝒔. 𝒆. = (8.67)     (0.71) (Standard errors are in parentheses) 

 𝑅𝑆𝑆 = 2872.85         𝐸𝑆𝑆 = 2986.88 
 

(i) What is the part of variation which is not explained by the regression line? 
(ii) Obtain the unbiased estimate of the error variance when Y is regressed on X? 

             (1+5) 
(c) Argue whether the following statement is true / false: 

In the context of a 2 – variable regression model  𝑟2 =
[𝐶𝑜𝑣(𝑥,𝑦)]2

𝑉𝑎𝑟(𝑥).𝑉𝑎𝑟(𝑦)
  is equivalent to 

the expression  𝑟2 =
𝐸𝑆𝑆

𝑇𝑆𝑆
 .             (4) 

 

2. (a) Define 𝑅2  and �̅�2  statistics. State the relation between 𝑅2  and 𝐹  statistics.

 (2+3+3) 
(b) Suppose we increase the number of explanatory variable in a multiple regression 

model. What will happen to the values of  𝑅2 and adjusted  𝑅2  ?        (4) 

 
(c) The following estimated equation was obtained by OLS regression using 
quarterly data for 1960 to 1975 inclusive (n = 64): 

𝑌�̂�  =  2.20 + 0.104𝑋1𝑡 + 3.48𝑋2𝑡 + 0.34𝑋3𝑡  
 
The explained sum of squares (ESS) was 112.5 and the residual sum of squares 

(RSS) was 19.5. Calculate 𝑅2 and �̅�2.    (2+2) 
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3. (a) What do you mean by presence of autocorrelation in an econometric model? 
Discuss the Durbin Watson test for the detection of autocorrelation.    (2+4) 
 
(b) Explain whether the following statements are true or false? 
(i) If heteroscedasticity is present, the conventional t-test is invalid. 
(ii) Linearity in both variables and parameters is essential for a Classical Linear 
Regression Model.    (2+2) 
 
(c) How would you test statistical significance of individual partial regression 
coefficients in multiple regression model? How would you examine overall statistical 
significance of an estimated regression model?    (3+3) 
   

 
Group –B 

(Internal Assessment) 
 
4. (a) Distinguish between pooled data and panel data. 

 
(b) Explain whether the following statement is true / false: 
“If heteroscedasticity is present, the conventional t – test is invalid”.    (2+3) 
 
 

Group –C 
(Tutorial) 

 

5. (a) In a linear regression model  𝑌𝑖 = 𝛼 + 𝛽𝑋𝑖 + 𝑢𝑖  , the error term is 

heteroscedastic with 𝑉𝑎𝑟(𝑢𝑖) = 𝜎𝑢
2𝑋𝑖  , 𝑋𝑖 s are known. Show that the weighted 

least squares (WLS) estimator of 𝛽 with 
1

√𝑋𝑖
 as weight would be Minimum Variance 

Unbiased Estimator. 
 
(b) Why is heteroscedasticity found more in cross – section data? Explain with an 
example.             (4+4) 
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