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[Use a separate Answer Book for each group] 
     

   Group - A  
    

1. Answer any four questions : [4×5] 

 a) In a simple linear regression model show that TSS = ESS + RSS. 

  where TSS = Total sum of squares 

  ESS = Explained sum of squares 

  RSS = Residual sum of squares. [5] 

 b) How would you estimate the slope parameter of a regression model without the intercept 

term? How will you settle for the suitable R
2
 formula in this case? [2+3] 

 c) In the classical linear regression model, explain the relationship between R
2
 & F statistic. 

  (where, R
2
 = Coefficient of determination, F statistic is the statistic used for testing 

significance of all the parameters taken together.) [5] 

 d) Explain how variation in the independent variable(s) can influence the estimated regression 

parameters. In this context, explain the role of outliers. [3+2] 

 e) Distinguish between the economic interpretations of the coefficients of the two regression 

equations below: 

  a) i i iY X    

  b) i i iln Y ln X   , where  i e iln Y log Y . [5] 

 f) A researcher tried two specifications of a regression equation: 

  
'' ' '

y x u

y x z u

  

     
 

  Explain under what circumstances the following will be true (a ''hat'' over a parameter 

denotes its estimate): 

  i) 'ˆ ˆ    

  ii) If iû and i

'û are the estimated residuals from the two equations respectively, 

2 2

i i

'ˆ ˆu u  . [3+2] 

 Answer any two questions from Question Nos. 2 to 4 : [2×15] 

2. a) Sir Francis Galton, a cousin of James Darwin, examined the relationship between the 
height of children and their parents towards the end of the 19th century. It is from this 
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study that the name “regression” originated. You decide to update his findings by 
collecting data from 122 college students, and estimate the following relationship: 

  Studenth = 19.6 + 0.73×Midparh, R
2
= 0.45  

              (7.2) (0.10) 

  where Studenth is the height of students in inches, and Midparh is the average of the 

parental heights. (Values in parentheses are estimated standard errors for the 

estimated intercept and slope coefficients.) 

  If children, on average, were expected to be of the same height as their parents, then this 

would imply two hypotheses, one for the slope and one for the intercept. (i) What should 

the null hypothesis be for the intercept? Calculate the relevant statistic and carry out the 

hypothesis test at the 1% level. (ii) What should the null hypothesis be for the slope? 

Calculate the relevant statistic and carry out the hypothesis test at the 5% level. [5+5] 

 b) Prove : 
XY X,Y Y,Xr       

  where, rXY = Correlation Coefficient between X & Y 

   i,j = Slope Coefficient of regression equation where i = dependent variable & j = 

independent variable. [5] 

3. a) You are given the following information regarding the joint distribution of X (the age of 
a person) and Y (the number of days they choose to spend at a meditation camp) : 

  Values  of   Y 
 0 1 2 3 

Values of X 

20 
0.25 0.02 0 0 

40 
0.25 0.06 0.02 0 

60 
0.15 0.12 0.08 0.05 

 

  Considering X as the independent variable and Y as the dependent variable, find the 
PRF (Population Regression Function) values as X =20, 40 and 60. Looking at the 
calculated PRF values, do you find any trend? [10] 

 b) Distinguish between R
2
 & adjusted R

2
 in the context of multiple linear regression model. 

Justify why adjusted R
2
 should be considered as a superior measure of goodness of fit 

relative to R
2
. [3+2] 

4. a) Consider the following regression-through origin model: i i iY x u  for i 1,2 . You're 

told that  2

1u N 0, and  2

2u N 0,2  and they are statiscally independent. If 

1x 1  and 2x 1  , obtain the weighted least squares (WLS) estimate of  and its variance. 

Is this variance better than the variance of the OLS estimator had you incorrectly assumed 

that both  2

1 2u & u N 0,  [5+5] 



 
 

(3) 
 

 b) In studying the movement in the production workers' share in the value added (i.e 

labour's share), the following models were considered, based on annual data for 1949 – 

1964. 

  Model A : 2

tY 0.4529 0.0041t; R 0.5284, d 0.8252     

  Model B : 2 2

tY 0.4786 0.0127t 0.0005t ;R 0.6629, d 1.82      

  where Yt = Labour's share and t = time. Find out whether there is serial correlation in both 

the models A & B. [5] 

 

Group - B 

     

5. Answer any four questions : [4×3] 

 a) Discuss the Lender's Risk Hypothesis to address the incidence of exorbitantly high rates on 

credit in rural economies of developing nations.  

 b) Why do you think a contract with eviction may be widely employed in the context of land 

markets in developing nations? 

 c) What do you mean by asymmetric information? 

 d) Distinguish between Fixed rent contract and Share cropping contract. 

 e) Define Rent Seeking. 

 f) Mention two limitations of the Lewis model. 

 g) What is Nairobi Puzzle? 

 h) Mention the key assertions in Sen's idea of surplus labour. 

 

6. Answer any one question : [1×8] 

 a) Discuss, in detail, the efficiency criterion in different types of land rent contracts. 

 b) Define institutions. Why are institutions critical for economic development? Answer with 

suitable examples. 

7. Answer any two questions : [2×15] 

 a) i) What is the Marshallian efficiency argument in a tenancy contract? [2.5]  

  ii) Why is share cropping inefficient? [2.5] 

  iii) Argue why even more than 100 % retention of output in fixed rent tenancy contract is 

considered to be inefficient even through the tenant has positive incentive to put in extra 

effort. [2.5] 

  iv) Argue why the practice of share cropping tenancy contract is predominant in rural land 

markets while the fixed rent contract is a better option form a societal point of view. [5] 

  v) What are the alternatives to the share cropping tenancy contract for a risk neutral landlord? 

What are the problems with those alternatives? [2.5] 
 

 b)  What do you mean by the economic roles of the government in economic development? 

What are the major reasons behind government failure? Explain the emergence of rent-

seeking activities in this context. When are such activities classified as forms of 

corruption? [5+4+3+3] 
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 c) i) Use a nutrition-based model of labour market analysis to show the coexistence of 

voluntary and involuntary unemployment at equilibrium, which the formal labour market 

analysis fails to address. Why do you think this is the case? [8] 

  ii) Discuss the effect of inequality in asset holding (in terms of asymmetric land distribution 

that works as a source of non-wage income) on rural labour market for casual labourers. [7] 
   

 d) Show that zero marginal productivity of labour is neither necessary nor sufficient for the 

existence of surplus labour in Sen's model. [15]  
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