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(b) What are the problems in using time series data
for purpose of econometric analysis?
(c) A researcher estimated the following model to

analyze the trend in the share of manufacturing in
GDP from 2000 to 2018:

Y= 0.3890-0.0035t

se=(0.0011)

se= standard errors

R? = 0.4721, DW= 0.7214

where Y, is the share of manufacturing in GDP,
and t is time. Test for the presence of serial
correlation at the 5% level of significance. (6+6+6)
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1. a) Define R? . What are the theoretical limits of R
squared in regression analysis?

b) A researcher runs a multiple linear regression of
monthly consumer spending (Y) on two
explanatory variables—disposable income (X, )
and interest rate (X, ). The resulting model yields

an R?=0.85. Does an R? value of 0.85 necessarily
mean that disposable income and interest rate each
individually have a statistically significant impact
on consumer spending? Why or why not?

c) Based on 12 years quarterly data on GDP growth
and inflation, both measured in percentage terms,
the following model has been estimated:

Ainflation = By 4+ BoAGDP growth + u

The results havé been represented in the form of a
table given below:
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6. (a) What is meant by serial correlation ? What are

the practical consequences of estimating a
regression model in presence of serial correlation?

P.T.O.
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a) The following auxiliary regression results were

obtained using OLS residuals (u;) of the original

regression model,
Y, =Bo+PiXy + e
. uf=-25+19.57X; — 10.54X?

R? = 0.1423 n =80

Perform White’s test for heteroscedasticity at 5%
level of significance. State null and alternative
hypothesis. Do you find any evidence of
heteroscedasticity? Are the OLS estimators still | &
and best in the
heteroscedasticity?

unbiased presence of

&

b) The following regression for 240 observations:

Y =g + P Xy + BoXp + BaX3 +u
The residuals from above regression have skewness

and kurtosis —0.097 and 2.56 respectively. Test

the normality assumption of residuals for level of

significance, ¢ = 5% Dby clearly stating null and
alternative hypothesis. Is the test valid for small

sample?

c) Briefly explain the consequences and remedies for

multicollinearity? (6+6+6)
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Coefficient Standard error
0.0882. 0.388
0.7438 0.214
R-square = 0.832

Test at 5% level of significance claim that there is

a proportionate increase in inflation as GDP of the

(6+6+6)
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2. a) State the ‘Gauss Markov theorem’ in regression
analysis. Explain briefly the properties of Ordinary
Least Squares estimators.

b) A researcher is studying how monthly sales (Y)
depend on two factors: advertising expenditure
(X, ) and price (X,). The proposed regression
model is: Y = B]_ + BzX]_ + Bng +u

After collecting data from 20 monthly observations,

the researcher obtains estimated coefficients and their

respective standard errors. Apriori what do you expect

the signs of the intercept and slope cofficients?
Explain. Suppose the researcher obtains a test statistic

t =2.3 for By, then at 5% significance level, should

the researcher reject or fail to reject the null

hypothesis? Briefly explain.

c¢) Calculate the OLS coefficents based on following
data on Income and Consumption and comment.
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¥, = 200.091 + 16.186X; + 3.853D;
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X; = size of the house(in hundreds of square feet)
D; = 0 for house i, if does not face the park

= 1 for house i, if it faces the park

Interpret the estimated coefficients. Test whether
the presence of park in front of the house
increases the assessed value of the house. Use
5% level. of significance and standard error of

b) Explain Jarque-Bera test for normality of the error
term. Is the test valid for small samples?

c) Consider the following model:

Y, = By + ByDy; + B3D3; + By(Dy;D3;) + BsX; +
Y = the annual salary of a college teacher

X = years of teaching experience

D, =1 if male and 0 otherwise

D, =1 if white and 0 otherwise
What does the term (D,;D3;) represent? What is the
meaning and expected sign of B,? Find
E(;|D,=1,D3 =1,X;) al_ld nterpret it.  (6+6+6)
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Y(Income in'000) 20124]28]30]32]35 38404245
X(Consumptionin ‘000) | 1.5 [ 1.7]2.0(2324{28{3.0]32|33 |36

(6+6+6)
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3. a) Explain the concept of dummy variable trap with

the help of relevant example. T W TR wRE 3w wR ¥ R ofeeme @) @
b) Explain the interpretation of the slope and elasticity s@ie (D) & e PR e 21 SR g

of Y with respect X for: the linear and double-log (wa) ¥, wier '000s (Re), e (0 A 5) ( Ra),

functional form of regression. #ma Rs. (p) F S PeRifRae wReEe e

¢) A researcher wants to find out what are the factors

which determine the number of installs (I) of an log! =1.329 + 0.2356 S + 0.4320 log(R,) — 0.2678P + 1.9281og(R,)

application (app) from a famous app store. Size in ! ’ se = (0.63) 0242) (1.29) (0.001) (0.156)
Mbs (S), Reviews in ‘000s (R,), Ratings (0 to 5) % w . Standard B
(Rg), Price in ‘Rs (P). She ran the following se: Standard Errors
regressions: R? = 0.734
logl = 1.329 4+ 0.2356 S + 0.4320 log(R,) — 0.2678P + 1.928log(R,) n =156
se = (0.63) (0.242) (1.29) (0.001) (0.156) R 3k P & wois o =men S9fw Tod sera
a 2 ’
se: Standard Errors R v & ®R & fw 1w (P) & ik wew
a o
2 _
R* = 0.734 AT DT o =59 AsA A,
n =156 ' '
4, a) The following regression was estimated using data from
Interpret the coefficient of R, and P. Also, test for a sample of 15 houses
statistical significance of price (P) for level of )
significance, g =5% in the model. (6+6+6) ¥, = 200.091 + 16.186X; + 3.853D;

Y; = assessed value of a house(in Rs. lakhs)
P.T.O.




