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Instructions for Candidates

1.

B

Write your Roll No. on the top immediately on receipt of this question paper.

Answer any Five questions out of Six.

3. All questions carry equal marks.

4. Use of simple non-programmable c.alculator is allowed. Statistical tables are attached
for your reference.

5. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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1. (a)
(b)
(©
2. (a)

2

Consider the following regression equation

a

G, =3.2 +0.07Ti
R?= 0.632
Where G, = Grade of st_udents in econometrics course
T, = Total number of hours spent studying econometrics

Interpret the regression coefficients and the value of the coefficient of
determination. What is the grade of student who has spent 55 hours studying
econometrics?

Briefly explain the relationship between Total, Explained and Residual -

Sum of Squares in a two variable regression model given by

Y, =B, +BX + e,

Discuss any three assumptions of the Classical Linear Regression Model.
(6x3=18)

The price of refrigerators is determined by the following regression equation

Y, = 240.32 + 7.653X,, + 19.729X,

se (3.082) (8.992)
R? = 0.81 ;
n=19

Where, Y = the price of refrigerators (in dollars)
X, = the energy efficiency rating of refrigerator
X, = capacity of refrigerator (in liters)
se = standard error

The variables X, and X, are expected to have positive coefficients. Create
and test the appropriate hypothesis to evaluate these expectations at 5-
percent level of significance.
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(b) A researcher wants to find the relationship between annual salary (Rs. ‘0000)

received by employee of a firm and their work experience (years) using the
equation Salary, = B = + B Experience, + ¢,. The sample data collected is
given in the table below. '

Salary |20 |30 [15 |80 |10 |70 [120 [45 |59

Experience | 5 7 3 18. 12 15 |30 10 13

(_0.)

Estimate the slope and intercept coefficients using the Ordinary Least Square
method.

Explain briefly the unbiased and minimum variance properties of ordinary

least squares estimators. (6x3=18)

Consider the following regression equation

Y, =590.3 + 14.5X, + 18.5X,,
s = | (5.08) (8.5)
R2=0.79
Where, Y = monthly salary of an analyst in an organization (in $)
X, = years worked by the analyst in an organization
X, = total work experience of the analyst (in years)
se = standard error

If the coefficient of determination of the auxiliary regression bétweenX2 and
X, is 0.9, find the value of Variance Inflation Factor. What are the advqrse

effects of multicollinearity on a regression model fitted to a sample?

PT.O.
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4. (a)
(b)

4
Briefly explain different forms of heteroskedasticity found in cross sectional

datasets.

Consider the following model of School teacher wages in the Northern,

Southern and Western regions of the country :
Wa.gesi = Bl s BzDzi % BaDsi +u,
Where,
D, = 1 if the school is in Northern region '
= 0 otherwise
'D.n = 1 if the school is i.n Western region .
= 0 otherwise
Wages = Wages of school teachers in rupees
Interpret the coefficients and determine the mean wages for school teachers

in all the three regions of the country. : (6x3=18)

Briefly describe a few methods used to remedy problem of multicollinearity

in regression models.

Consider the following regression output :
Y, = 102,192 — 9075N, + 0.3547P, + 1.288I.
(2053) (0.0727) (0.543)

N:=33 R*=.579 -
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Where,
Y, = gross sales volume at “Dine Out” restaurant

N, = Competition: the number of direct market competitors within

a two-mile radius of the “Dine Out” restaurant’s location

P. = Population: the number of people living within a three-mile

radius of the “Dine Out” restaurant location

I. = Income: the average household income of the population’

measured in dollars

An auxiliary regression with the squared residuals of the above model as
dependent variable on competition, population, income, square of competition,
square of population, square of income, cross product of corhpetition and
population, cross product of population and income, and cross product of
income and competition is estimated. It was found that R-square of this
auxiliary regression'is 0.0441. Test for heteroscedasticity at 5% level of

\

significance.

What are the consequences of omitting the intercept term from a regression

" model. (6x3=18)

3. {a)

Consider a model of annual employe€ earnings as a function of the age of

each employee and education.

Earmings, = 5.83 + 0.324ge; — 0.0015Age?, + 6.23Education;

Interpret the coefficients of Age and Age?in the above estimated model.

Also graph the above estimated function holding education constant.

P IO
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Explain the concept of concurrent regressions, coincident regressions, parallel

regressions and dissimilar regressions in the context of Dummy Variables.

Explain the application of the Jarque-Bera test fof evaluating the normality

assumption of error terms in the regression model. (6x3=18)

The production function for output Q as a double Log function of labour (L)
and capital (K) is :
InQ, = B, + B,InL, + B,InK, + g

A researcher investigated the production characteristics of wheat and rice

industries and obtained the following estimates. -

Industry B; E; B; R?
Wheat 0.97 0.92 0.12 0.98
‘Rice 2.70 0.59 0.33 0.80

What are the partial elasticities of output with respect to labour and capital
for each industry as per the estimates? Explain the economic significance of

([31 +l32) for the two industries considered in the above regression.

Explain the concept of pure and impure serial correlation using suitable
examples.

‘What are the assumptions of Durbin Watson test of serial correlation? Also

explain the relationship between the Durbin Watson statistic and the coefficient

of serial correlation using suitable examples. (6x3=18)
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