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l. (a)

2

Consider the following regression equation

Gr=3.2+0.07Ti

R' O.632

Where G - Grade of students in econometrics course

T - Total number ofhours 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 srudfng
econometrics?

(b) Briefly explain the relationship between Total, Explained ind Residual
Sum of Squares in a two variable regression model given by

Y,:Fo+9,X,+e,.

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

2. (a) The price of refrigerators is determined by the following regression equation

i, = ZlO.lZ + 7.653X2i+ tg.72gx3i

se

Where,

(3.082) (8.ee2)

Rr = 0.81

n = 19

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,: Fo: + p,Experience * e.. ThE sample data collected is

given in the table below.

Salary 20 30 15 80 l0 70 t20 45 59

Experience 5 7 3 18 2 l5 30 10 13

Estimate the slope and intercept coefficients using the Ordinary kast Square

method.

(c) Explain briefly the unbiased and minimum variance properties of ordinary

least squares estimators. (6x3:18)

3. (a) Consider the following regression equation

x : 590.3 + 14.5X:i + l8.5x3i

SE : (e.08) (8.s)

R'?: 0.79

Where, Y : monthly salary of an analyst in an organization (in $)

X, : years worked by the analyst in an organization

X3 : total work experience of the analyst (in years)

se = standard error

If the coefficient of determination of the auxiliary regression between X, and

X, is 0.9, find the value of Variance Inflation Factor. What are the adverse

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

P..T.O.
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(b)

4

Briefly explain different forms of heteroskedasticity found in cross sectional

d ataset s.

(c) Consider the following model of School teacher wages in the Northern,

Southern and Western regions of the country :

Wages : B, + 0rDr, + prDr, + u.

Where,

D, : I if the school is in Northern region

: 0 otherwise

D, = I if the school is in 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 ofthe country. (6x3:18)

(a) Briefly describe a few methods used to remedy problem of multicollinearity

in regression models.

(b) Consider the following regression output :

Yi: 102,192 - 9075Ni + 0.3547Pi + l.288Ii

(20s3) (0.072'7) (0.s43)

4

N=33 R'?:.579
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5

5

Where,

Y, : gross sal.es 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 (Jut" restdurant location

I : Income: the average household income of the population

measured in dollars

An auxiliary regression with the squared residuals ofthe above model as

dependent variable on competition, population, income, square of competition,

square of population, square of income, cross product of competition and

population, cross product of population and income, and cross product of

income and competition is estimaled. It was found that R-square of this

auxiliary regression is 0.0441. Test for heteroscedastic ity at 5o/o level of

significance.

(c) What are the consequences of omitting the intercept term from a regression

model. (6x3:18)

(a) Consider a model of annual employed earnings as a function ofthe ale of

each employee and education.

Eaffigs, = 5.83 * 0.32Agei - 0.ao75Age2,+ 6.23Educationi

Interpret the coefficients of Age and Age2 in the above estimated model.

Also graph the above estimated function holding education constant.

P.T.O.
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(b)

6

Explain the concept of concurrent regressions, coincident regressions, parallel

regressions and dissimilar regressions in the context of Dummy Variables.

(c) Explain the application ofthe Jarque-Bera test for evaluating the normality

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

(a) The production function for output Q as a double Log function of labour (L)

and capital (K) is :

lnQ, = Fo + p,lnl., + prlnK + e

A researcher investigated the production characteristics of wheat and rice

industries and obtained the following estimates.

Industn' fr fr fr p2

Wheat 0.97 0.92 o.t2

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

(0, *0r) for the two industries considered in the above regression.

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

(c) What are the assumptions of Durbin Watson test of serial correlation? Also
explain the relationship between the Durbin Watson statistic and the coefiicient
of serial correlation using suitable examples. (6x3:18)

6

0.98
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2

7

s6r G = ifi{BR\nds'fiTi6rdr6rlsl

T. = s{RR 6I imrq< 6l+ + fds R-dlc.ls !E-d Ea * tgt t

nft{rr;r Wn-ql sti Miq Uuno t qrr d qrqt dfrgr q{hR 6I sqq-q qt{i

i ss *ffiqresraqrlcHll?

(€) Y,: go + B,x. + e,er<rfr{wtwufrIrfi{rd+Ei{,qrer str fl-cftqsril

+ftr++q+<-md{&cdqqdfr{t

(re) wrfuc-o tftt qRrrrt {rd d E* fi-t qrqtra} vt wf dfrqt (6x3=ls )

(o.) tffi< fr *Im ffikt vft.r$rrfu{u ant ffia d qrfr *

i,: zlo.lz + 7.653x2;+ l9:729xr.

(3.082) (8.ee2)

(e-) ffifta vfrrrrFrtso'ilr qt frqn dfrq:

dr=3.2+o.o7Ti

R'z: 0.632

SC

R'? : 0.81

n - i9

ffbi, Y =lfffra*frct (lim+)

X, =lffiutdrqlea-triPrr

X, =lDr*afr rrtr (fra+)

se = q-45'1fr

P.T.O.
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q( x, qtr x, + {qrc. rrrrcfi a+ 6 stm d vrfr ir gr st{tu} qr s yRm
qrts * RR ct {lri6-{ 5'+ + frC 3qgR iliHr e<rEs str srfi qtqsr

irllllgl

(e) WM, Salary,:0, = + B,Experience + rr*fi.oTcrscfrrrcT$q-o"6{
dc{qrtarrnqqrma+dr (r. 'oooo) st(v{+6r{ lr1q-{ (sql) +{-{Ru
Hrfi uErFtT qrrar *r qq.kd qnrlcr {+ A r€ ilfr€rr+ frqr rrqt il

a-r{ 20 30 15 80 10 70 120 45 59

q-*lE 5 7 3 18 ) l5 30 l0 13

rrrarE qrffi q{t fr& tn vcfr.r c,rt aart str wtm U,qla ?5r Jq{Fr Erflrqgt

(rr) munur qm vri wgcrrd + ft,wq st ef{il{ fuq {fr d d*q d qq
dfusr (oxs=re)

t (o') ffifur yfurr;r<ftm'.{ur rt frsR dfrs

i = SeO.f + l4.5Xzi+ lSt5Xri

(e.08) (8.5)se :

R'?:0.79

dd, Y = !tt6.srr6{+ ffiqm 6r qrfu +dT * ($ +)

X, = ffiq5 enr rrrzrrd frs rrs q,14 * c{ tr

X, = ffiqq.6rEd614 eEmt (<{+)

." -qam'38
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aR x, alt x, * fu <rrrro nRrrff + MrUI qr {una' o.c *, R} ffiror $rsffR
ql<c'.q't qia arc ffir ffi q$ x fta ftc w nRrF {sc ct cg[F{dr

*wrffiqrvqrsA+S?

fr) etu i-erra tzrlc d vls il+ sre ttfodifuk& + Rtuq {+ d & I *r*t
dfrcr

(.r) fur + Tflt, qftA *( qRd H t rqr fiErd + tc< * ffpqRkd {ga ct

fr-qn dfrq:

Wages, : P, + BrDr, + P3D3i + u

D,=lqftqrrat+{dfu(i
:0 il{Fll

D,=tqQqrvRufr&?{kdi

: 0 Srrq{fi

Wages = rqr M qr wt i tt-q

gqrd * qrsr dPds ilt( trr + fr+ H { qr M * fts slm A-fl{ Hrd

dfrsr (6x3=ro)

(e,') ffirn-<ffi * <-gwwe-<r d tqsr * rmqm * frr rgm Eo frEr& qr q&c
4

* sot{dRsr

P.T.O,
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(<) ffiRra ytuw{ mscge w fun dRs:

Yi= l02,l92 - 9075Ni + 0.3547P + 1.288I

(2053) (0.0727) (0.543)

N=33 R'?=.579

IIET,

Y :'EnFr trJ{'tdRe Rfr d Ea crrr il

N : yfreuf: oET{.r rsr, td. + *t,,{ A +d * sr* + c-sq

qrqTr rRsffl+ * rr{qr

Pi : B;TqiEzlr: "Erqir iNrJU' llfre + *{ +f, + qrR + {E+ qA

fttt'd (er

I = fEI: w{€er fr t'fil( + q}ra Aq vrc

yM, r<{@r, src, yRrcal q,r s|t, ir{{ier qr qtf, iffiq 6-r qlt, yM iltr

fffiisr 6r *ir rdqrq, s{S@r flt srq q,t Eir ysn, nqr src *r yRmf + d.{

s6rn rR wfra qt *sq{scts({w +q{ ffiftit- +"rEqq.q6rr6.yRrrfi

i[T Sq.rFrimrcr rrqr *r rrr qrq llqr fr Ea (3Er6'gfrrff;r6r tR-rrffiqt g.g441

ir sz qra * <t c( i:ffifttft& m qtaq dftqr

(rr) ffirrrrmro * mttr< nq d Ea+ + wr cftrrq At l? (oxs =re )
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s (iF) r+*, 6*qrt d arg intt ftat e) wrmt w { cri+ Es qrffit, 6{qrt iflrc * {rn
qt fun dfrqr

Eafffigs, = 5.83 * o.32Agei - o.oo7SAge2 r* 6.23Educationi

sctffi ngrtR( rffso ] Age att Age, + nqrd fr qrer dftqr frrn d Rn

rct gvwt-m ilTcrfu rsrFrril ett€ rt *qn dfrcr

(e) sS qt t ff i <r-{tr vfuFm, rr+{ nfuff{, rrrtqrrt qR{T$r *t fis<rT

cfrrrfi d ffrunor q) rgta dFusr

(rr ) ftrrr< mro fr gE r{ 6 crnvar ERUIT * T:qrffr * fts vrd -t{r cArfi"r * f,rrl
i* * qrqr dFuqr (6x3=18)

(q) ryc (L) st {fr (K) + aR tir qer* w t srrqe a $ ftq Biqrnr u,il{

t,

lnQ, : Fo + p,lnl-, + PrlnK. + e

qt, rM ttq *r qre-fiirffi d$qrfiftfrq<rq) * flqfr ft'ffifrt
r{crr ct< frqr

g-frrr fr fr, fr R2

rti o.97 0.92 o.t2 0.98

q?rfr 2.70 0.59 0.33 080

6.

P.T.O.
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oqqm+ q$Rn-*+.s+lr*fr$ ryq ft{fi+frir+ssrrtd am*'*q

wr l? octffi nfrrrrti ffid A g.ffi + frv (0, *0,) 6 qrHq. rre d
qrqr dfrqr

(e) scgf lr{E{'frffscfr{radEcga att irga Uffir{@fr q-{qrislr6}He

dFqvr

(u ) gqar rewu * s6a- qr.fi ctaur * qrq-<rs Hr i ? lrgm var<ot m ssftr

q.<t gv e6r-srcr{{iM ft Z€dr ffirEa gutn6 + fu {qtr o} rt rgta

dfust (cxs=ta)

* *
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