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Instructions for Candidates

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

2. Use of simple non-programmable calculator is allowed. Statistical tables are
attached for your reference

3. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Answaor any Five questions out of Seven, A1l questions carry equal marks.

1.  Slale whether the fol:owing stabemerts are True or Falsa Give reasans far your answar.

(i Inarder for OLS estimators to poessss the Best Linear Unkblased Exdrmstar (BLUE)
property, the assumptlens of the Classical Linear Regregsicon Model (CLRM] must
be satistiad.

. The lamque-Bera test for nomality is based on the skewness and kurtosis of the
OLS regjduals, and under tve null ypothesls of normnality, e test stabistie follows
a chi-sguare distributdon with 2 degreses of ireeddm.

{ifi) 1 cases of high muklicollinearity, it i net poszible ta assess the individual
gignificence of one or mora pardal regressian costiidents.

(ivy  Hetercecedasticity causes OIS o consistently uncdereslimats $he standard errors
afthe regrassian cogficients

il The Durbin \Walson d test assumes that the watianse of the emrar f=rm is
horoscedasiic. ’

i} IF an amitted variable is uncoreleted with the Included regressce, the OLS
estimetor af the incleded regressar’s coefficiant will still remgin unbissed even
though the variabte iz left out of the model (Swh=15)

PT.O.
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2 Youare given the following OLS regression results based anati Me-serias sampie:

Model [:

%, = 9734.2 — 3782.2%p, + 28715Xy

t = [3.3705) (-6.6070) (29712}, R? = 0.7706, R® = 07353
hiodel 11

%, = 16894 - 2073.5X;,

t = (8.5152) (-4.7280), R® = 0.6149

{1 Canyou find the sample size (1) underlying these resi|ts?
i) Test between the resticted and unrestricted regression at 10% leval of
significance.

(B) The estimated wage equation for 200 individuals is as follows:

. Wiage = =7.09 + 1.9339 Educatior: + 0.6433 Experiance
se: (1.85) (0.4200) (0.1550)
R? = 0194, n = 200

To test for heteraskedasticity, an awdliary regression is estimated using the souared
residuals from the above model as the dependent variable, The independert variables
in this awxiliary regression include education, experience, the square of education, the
square of exparience, and the cross product of experience and education. [t was faund
that the R-square of this ausxiliary regression is 0.0614. Test for heteroscedasticity at 5%

level of significance, (9x2=18)

(ay The monthly demand for eleciricity (in units) in a city is given by the following
regression output

= 31045 + 6.218X.3 + 22 41083/
se (5832} e7s)  (fda20)
R*=07% n=25

wWhere Y = Monthly electricity dermand {in units)

¥; = Average temperature (in *C)
¥s = Number of lectrical appliances owned

) Test at the 5% leval whether ¥, has a significant positive effect on electricity

demand.
(il  Tast whether ¥y has a significant positive effect at the 5% level.

(i) Assess the overall significance of the reqression modet using the F-test at the 5%
lewel.
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bl Carmsider the following sample data {in deviadon form: xf = X Xy s -
ot = 200, ByF =450, mii=780, n=10
Darpmtion of QLS estimatars  from the objective af minimising dwe Sum of
Scuared Residuals [S5R = 2. Caloulate fo, Varfiy), and SE[f), given &* = 5.7
QuZ=15)
4 (3] Censider the following multple regression autpuc
fo= TIOE + 1B.3%. + 21.7%,
cer [145,30] (10.25) (2.800
RP=083 n=30
Wheare ¥ = Manthly salary of a software angirser [($
¥a = Years of experienca i the current company
¥a = Total years of work experience

If the R? of the auxiliary regression between X; and X, is 0.85:

i Caloalabe the WIF for Xy [and Xg), What does this indicate?
a3 Caleulate the 95% confidence intersal for Pz and Po. Are they individually

significant at S%?7
(il Canductan F-test for the jaint significance of X; and X; at o = 5%.

(b) Briefly explain different patbarns and forms of hatereskedasticity Gy pically found
in cross-sechoral data sets. Give twa real=warld examples, [9=2=18)

5. im  What are the prohlemng of multicollingarity, and what are its remedias?
(bl Feor B particular cefeteria, the following equation was estimated using yearly diata
an cups of chooolate-flavoured cold coffes sold:
logQy) = 1.534 - 0250 lagiFy) + Q025 (P )

se = [0,2007) 02 0.01&]
B2 =0804 TES =4803 t=1991-2023)
‘Whara:

{1, = Cups of chocolate-flevoured cold coffee scid
Py = Price per cup of chocolate-flavoured cold coffes (in rupess]
P = Price per cup af vanilla-flavoured cold coffee {in nepes)
Mote: All cups in the cafeteria are of B2 same siza,
(il  What can you say abaut the cwn-price and cross-pries alasticlty of detmand
for chocolata- flavored coffeet
(il Test the hypothesis that the own-prioe clasti<ity of demand for chaoalate-
fenvourad coffae i aniteny elastic ot 10 |evel of significence.
B ko the ANCVA table Tor the regresstan equation. Also calculate B
{6+ 72=1E)
B, (&  Consder the fallowing estirmated eamings madel:
F:amlngm = 420 + Q,33Age - I}.mw-.ﬁ.gezz + 5. 10Educaticn
sen (1.83) (0.085) (0006 (1,200
R =042, n =30

PT.O.
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{ii)

(iif}
(i)

4

Why is the age coefficient positive, and why is the age square coefficient
negative?

Compute predicted samings for a person aged 3 with 12 years of
eduration. Also predict for age 40, same education. By how much do
aarnings change?

Interpret the coefficient of Eduration. If a person has 16 years of education
inctead of 12, what is the predicted difference in samings at age am?

Tast the overall significance of the model, B

4 study examines monthly sales (¥, Rs. '000) for male- and female-owned retail
shops, with D = 1 for male-owned and D = 0 for fernale-owned, and X = years of
operation. N=13

The combined estimated model is; ¥ = 50-+ 3X + 200 + 1.5{0xX)

1)
{ii)
{iii)

Interpret each coefficient. What types of regressions does this represent
(paratlel, concurrent, coincident, or dissimilar)?

Pradict sales for a female-ownad shop with 5 years of operation and a male-
owned shop with 5 years. By how much do they differ?

Tha standard errar of the coefficient of the interaction term {D=X] is seffia)
= 085, Tast whether the slope of years of operation differs significantly
hetween male-owned and female-owned shaps at e = 5%. {O2=18)

The Cobh-Douglas production function is estimated as:
InC = Po + Bilnks + Balnnks -+ F
The QLS estimates obtained from a sample of n = 25 finms for each industry are

reparted below: B

|_an:i:_1"51ry fio i & R ]
| Cotton 112 | o8 0.26 0.95

| Sugar | e 055 | 038 0.82

@M Interpret the partial elasticities far both industries. Determine whether each

(i)

{iil)

industry exhibits increasing, decreasing, or constant retlrns ta scale.

i [abour increases by 10% in the Cotton industry (halding K constant), what
is the percertage change in output?

Test Hy: fi + fz = 1 for the Cotton industry, given var(fl) = (.04, Var(f) =
001, Covifhy, fa) = ~0.01. Use a = 5%.

(b) In estimating the share of agriculture in a country’s value added, the following results
were obtained fram annual data for the years 1999 0 20174
¥, = 04529 - 0.0047 £
R = (.52B4, DWW = 08252
where ¥ = agricultural share in value added and t = time trend.
Test for the presence of first-order serial {autocorrelation at the 5% level of
significance using the Durbin-Watson tesi State the null and afternative
hypotheses, the decision rules {dL and dUJ from the tabls), and your conclusion.

(G=2="18}

@

(500)



