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Note : Answers may be written eirler in English or in Hindi; but the same medium should be

used throughout the paper.
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The question paper consists of seyen questions. Attempt any /ve questions.

Each question carries 15 marks. Use of simpre non-progmmmable calcurator is a owed.

Statistical tables are attached for your reference.
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Are the following statements correct ? Justifr your aru;wers carefirlly and provide proofs

whereVer necessary :

(a) The value of R2 is always greater than R2.

(6) Ifwe multiply both Y and X by 100 and re-estimate the regression, the slope coefficient

will get multiplied by 100.

constant.

(d) In case of exact multicollinearity, you would not be able to calculate the regression

coefficients ofa multiple regression model'

(e) Yi= p9+ g1X; + e, is estimated * I =p0 + p,X,. Here 01 is a random variable,

e, is a constant and B, is unknown. 3x5

q1 ftqfufiqd 6eH qd t ? 3rct e-rrt A fo< vn*lffio <-d ffcs q qd

slF[{{fi d qd cqlq m ffqS : \-

(p) R2 6I sH Etvn R2 q qftl-*. d-cr tr

(b) qR qq Y q x *fr +1 roo t Yn 6t q rTsrrf,qul d gqnr ql*.fsd 6t,

rt ero Wtm too TII d vrEnl

( dv\
(c) In the double log model, the elasticity is variable while the rt.pe [r.,} is constant.--. 

-

But for the linear in variables model, the ,r"* (#) is variable and the elasticity is

Double log rrsd t qt 61 ds qffim a-fr t E-qfdF *. (*) *

iln tr wq qt t Uq fsd t "" [*) qRqffi€ d-dr t q-crn dq

fisn d-fr tr

(c)
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(d) zl{t{ (exact) sEmu-dl s1 f€rft i enq qf qg-rrrrrfl?M {b€r (multiple

regression model) * ITqIry.M guli+1 
"1 

nu111 afr o-< qr(t 
r

(e) Yi: go + plx, + e,+1 elofuc q"S tr< y, =00 *6,x, vr< tar tr l.rfp,

\rfi qgfffi vt t, e, qfi fuRiqr * uor 0, ertra tr

(a) Explain what is meant by dummy variable trap.

(r) For a project work in econometrics, suppose two studenrs A and B together have collecred

data on savingq irrcome and household size for 23 households in Delhi. Then they considered

two different regression models using same data set.

Student A : lnSav, = 0r * Bz lnlnc, + 03 Hhs, + po lnMexp, + z,

But Student B imposed the resrrictions 0z = Ft = 0 and estimated the following model

Student B : lnSav, = 0t + 0Z lnMexp, + u,

wlrere

ln : natural log

Sav : Annual savings in lakhs of rupees

Inc : Annual disposable income in lakhs of rupees

llhs : Size of the household (number of family members)

Mexp : Annual medical expenditure in lakhs of rupees.

P.T.O.



Dependent Variable

coefficient coefficient

lnlnc

coefficient

Hhs lnMexp

coefficient

p2 TSS

lnSav 1.422

(.876)

0.23t

(.058)

4.379

(.14)

-{.021

(.03)

0.8752

lnSav

(0.s61)

4.412 4.23

(.04)

0.6t23 37.949

(4) 33 t2

37.94

The regression results are given below :

Standard errors iue written in parentheses

(4 Draw the ANOVA table for the multiple regression equation of student A.

(iA Test the overall signifrcance ofthe multiple regression equation of student A at 5%

level of significance.

Qii) Test the validity of the restrictions imposed by student B on student A's model

at 5% level of significance. 3,4+4+ry-

(a) gCT qt qlEI (dummy vanable trap) tF{l 6 / qq{f{q I

(r) qH dfuS fu A Erdl t fotr*.{ 3relfufr + qffiffr *.rd * if,q ffi
* z: qfieril + fds qi[a, B{FI e qkqn * end6n 'rt 3ItsB qfi-{ isqr

gs* qrE g-di B-d sfimq +1 s6r+dr t i ereq-ere,r {qtrim q?el qt

f+qn t+qr r

Ellt A: lnSav, = gr * gz lnlnc, + 93 Hhs, + p4 lnMexp, + u, 
:

lntercept
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qr{ 6H s i cFrq;.tr Fz : F: = 0 drnq q ftqfufu6 qi.sd eTrfifmd

f+qr :

El5I B : lnSav, = dt + dz lrMexp, + v,

E-d

h :grf-lilm' egTTurfi

gu, ' qftf5 q-a €rq Fqql t

1ng . qrFh y*q enq dre Fqfr d

Hhs , cftdR 6r etFF'R (ckqR + Fcd o1 riqr)

Mexp : Elr{gt q{ srftffi. qq ercr Ecd t
qqr,r{IUI qRunq +E f<S ,rS t ,

m-* Zffi qlsasit i ffi ei tr
(, d;r A * Tg-{IIIT{M qfs-d tg ANovA snql qnqqr

ftst{ an 3{tt:EI\rS

TUrr6

lnlnc

furrfr

Hhs

{ql6

InMexp

YJUI-6

p2 TSS

lnSav 1.422

(.876)

0.231

(.0s8)

4.379

(.14)

-{.021

(.03)

0.8752 37.949

lnSav

(0.561)

4.442 4.23

(.04)

0.6123 37.949

P.T.O.
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(r, srr e * Tg-qqrqzm {qtfi{ur qfl vupt srtr+-dr q;1 5o7o qlfqaT K{ :

c{ q0sM eliqSr

(,,, in B 6RI d:I a * dtso ct dqrq rrq vtil{{il d a?rdr 6-r qfrqq

t"7 qref6-dr st qr qlfqqr

3. (a) Write the assumptions of CLRM for a two variable case. Which assumption of thq-.

CLRM is required for performing hypothesis testing ? Discuss the rationale of this ;-

assumption.

(b) Consider the following estimated regression equation based on data collected in 2014

for 365 consumers in a country :

frpc;, = zo-zao(ttnc,)

Where

ExpCar : Expenditure (in lakhs) on Cars

Inc : Disposable Income in lakhs

(r) Interpret the intercept value

(ir) Find out the threshold level ofdisposable income below utrich a car is not purchased.

Also draw the estimated regression function on the income-expenditure plane.

(iii) What is the elasticity of car expenditure with respect to disposable income, at the

point ? (Inc = 15, ExpCar =.9)
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(c) Explain how the Park test for heteroscedasticity formalises the gra.phical test ofexamining

a residual plot..For a particular case the null hypothesis ofthe Park test was not rejected.

Does this imply that heteroscedasticity is not a problem ? 5,1+3+2,4

(r) sJ qr qd ftqfr d foq cr,nrra +1 qrq-dr( frfusr qRq-erfleJ * cfrqul

fu cr-nrra 61 t*..s qpq61 fr sncr[+F-dr d-fr t z Es qrrrdr * $f{s *l
fqi-+t qifrqr

(b) 2014 d fifi-S tvr * ros scqtffBil & rn;Rd Bfim-d * srrtm cr srrdlsd

fiTqfufud rTqrr{M qfi-+-rur q{ fs-qR qlFqq :

frPcar, = 26-260(l/lnci)

q-6t

ExpCar : q-rt w qc (dr€l i)

Inc : Yrllel slfq ef€II q

(D srrr:Ero-€ * qrq 6-r qreqr Eifqqr

(r, r*q Bnq in 
"16 <R $d 61trS ffi +a a.R Td s{-fi qrfi tt

oTrq.fifd vqrgrqq s(Fr iil snq-aFr q{f€ i erte fi T{r{Sr

(rr) +r q{ qq qfi sq}q eTrc d qriq *q fft t ? (rnc = 15,

ExPCar = 9)

P.T.O.
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(c) qs{ur-fqqqf,f (heteroscedasticity) tE.T cfd vfrfrut llurt's tesg erqRnii d fux

(residual ptog * vfr{ut 61 3ltqqrfc+- Fc +i t, qqqr{qr ffi <i rr{ f+vfr

i crd * qfrsTur t Eq cR-m-tq{r ui qsl-+n rfr fsqn Hr {etn iltrd

T6 t f6 yq{q-flscq-dr +1 qrsr td{qn rfr q1 ?

4. (a) Data were collected on 344 corporate executives to find out the effect of MBA degree

and work experience on their salary. The following model was estimated :

lnSal, = 2.3501 + 3.6306 Dzi + 2.6354 D3i + 0.1527 WE, + 0.234 (D3, * WE,)

se = (1.86) (1.67\ (0.762) (0.02) (0.0e)

R2 = 0.8968

ln : Natural log

Sal : Annual gross salary in Lakhs of Rupees

WE : Work exprience in years

D2, = I if one has MBA degree

: 0 otherwise

D3, = I for a male executive

= 0 for a female executive

(, Write the regression equations for female MBA executives and male non MBA

executives separately.
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(', Find the relative change in sarary due to one year increase in work experience

for male and female executives. Do they differ statisticaly at 5o/o level of

sigrificance ?

(tt Now suppose out of this sample of executives, 4g are female MBA executives

and 156 are male MBA executives. To find out the relation between income eamed

and work experience, we run tkee regressions.

Regression A : for 156 male MBA executives :

ln Inc WE; RSSA : 3.70I

Regression B : for 48 female MBA executives :

tn ii,=d WE RSSB = 4.803

Regression C : with 204 (156 male + 4g female) MBA executives :

WE RSSC = 9.7602

Using the above data, at l0% revel of significance, check whether statisticalry there

is an improvement in doing a Regression C as compared to other two subsample

rcgrcssrcns.

(b) Illustrate with an example how with the use of extraneous information one can control

the problem of multicollinearity. 2+6+3,4

=d.+i

,*0,

=i,*6,Inc.In

P.T.O.
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(a) MBA t{ 6''rqtgjIq A fuii q{ sqFI tn q-G tg fTrlcl * 344 srfmrfr

erftr*lFeJ i 3f*B {'Jfd( fus 'rqr frqfuEa fs-d 3rr*.fud f*-q Tq :

n6ii, :2.3501 + 3.6306 D2, + 2.6354 D3i + 0.1527 wE, + 0.234 (D3, * wE,)

. se = (1.86) (1.67) (0.762) (0.02) (0'0e)

. p2 : 0.8968

ln : Yrf-|il* dgrrur6

sal : qftiq' qqq +fr{ drd Fcd i

we : +lqi-Jsrq qff il

Dzi:lsR ffi * crsNaseffi t

= 0 elqql

D:, : I 5€s 3rfir6r0 ?g

= o qFrf,r 3rfir6rfr ?g

(,) qFrer rrasa e{lr*rFd e 5w tn-une efir+tfid fu oro.t-emn q+rerqsl

qfr+.{q frfsqt

(i,) gw e faor orflr+rfr-d tg EFIqEqq t qo q{ qi qk * orqq ta-t

i ai qTa qlqqr qFBdq 556 +1lvqr wr i sx qld:4ifrr RI q1 qifl€q-+tq

Fqtfirqt 7
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(,,, srs qn dfqc fo e{ffirii * rs yRr<sf { t +s qFeer lase

erfirort t q rso g{q MBA 3Tfirfirfr tr erffa errq q orqhgre *
sq qq*r atd q.'.G tg Eqi 6n sql2xqur l6.qr

II8I[9I{Iq[ A : 156 S{q uea ernr+rfr<) fu 3

ff, = 6,+ 6, wr, RSSA = 3.701

TITIEI{IUI B : +a qkor rr,Ina afi6ffi fu .

Inc.
I

WE RSSB : 4.803

ITTIDT{IuI C : 204 (1s6 g{s + 48 af6oq rraoa efirq;rFrql tg :

WE RSsc = e.7662

tsc{ffi dm-d +1 somr I l0% qrf*-dr H{ q{ gs.qfrqTor 6itqq, qo M
* teS f*. +rr qrrrer{M c q1 +-sn, *d sq-1ffi * qqrrquil +l qli
* 5-*.rdd siffiq sq t i-e*r tr

(r) ert qu-* *1 strq-m t f*-s u-on egvtem ql qqsr ei ffid
f*qr qr v*m t, 95' 8il6{ur *1 wocdr t {q-flr{qt

(a) Prove that the slope coefficient from a regression ofy, on X, is the same as the slope

coefficient from a regression ofy, on x;, where y, and x, are deviations of y, and X,

from their respective means.

=&,+0,

ii,=y,+8

5

P.T.O.
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(b) Consider the following regression output :

i:o.zo:r+0.6560X.

se : (0.0976) (0.1961)

RSS = 0.0544

where

Y : expenditure on food in thousands of Rupees

X : income in thousands of Rupees.

The regtession results are obtained from a sample of 19 households. Suppose the income

Q<$ is 0.5S. On the basis of the regression results given above, what is the mean expenditure

on food ? Establish a 950lo confidence interval for the predicted mean expenditure on

food, given that X :0.5.

(c) A researcher eslimated the following demand function for money

lnM, : 2.6027 - 0.4024 ln R, + 0.59 ln Y, + 0.524 ln M, I

se = (1.24) (0.36) (0.34) (.0ee2)

R2=0.92 d=1.23

ln : Natural log

M, : real cash balances

n=41
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\ : long term interest rate

Y, : aggregate real national income

(r) Test at 107o significance the presence offirst order autocorrelation (conduct a two-

tailed test).

(it) 'ln the light of the above resurt, is the researcher correct in using the t+est to check

the impact of long term interest on demand for money ?

0ii) Based on the information given above, can you conduct the Breusch Godfrey test

to check for first order autoconelation ? Give reasons. 2.6,5+l+1

(ut ftr6 61tqq fu v, * xi rR {rqrsrqq tl aro Wn* {fi +fl d f+. y, * r,
qt qrIIg-{M t tn, s-dyi Er x,, y; e x, * 3Tci_eTci qrt;it t fe-{€r tl

(b) fqefufoa qrrrr{M qfrumif qi fs-qR stFqq .

!:o.zor+0.6560X;

se : (0.0976) (0.1961)

RSS : 0.0s44

Y = S-d{ qr qq, E{rt srd d

q-d

x: qrq, E-.qrfr wqj i

P.T.O.
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re clrdrt * q6 vRK{t t qqrxqq qRrrn srq ffi qlt tr qn dfqc

fr e{rc Qh) o.ss X' 3q{fr TFIIaFM qftqrfi a ctttm c{ *qq q{ utq

qq flI { : qpa * Tffiq( qn tg 95o70 frss1q61 erarre $a altqq,

qR x = o.s.

(c) q6 rtr6-dt i gxr d ftrq fTafmfud qtq q-w 
"Tfu 

t*qr :

6M; = 2.6027 - 0.4024 lt R, + 0.59 ln Y, + 0.524 ln M, - t

se = (1.24) (0.36) (0'34) (09s2)

R2:0.92 d=t.23 n=41

ln : Yfff'fu'r cgrrq6

M, : tlrklfrfi -ffi-q ts

n, ' tffit 
qrci <{

Yr: 1TrI[ qRdfu{ {r*c alrq

(r) l0% qrf{-dl Kt c{ cqq mq * ss-6qq*I 61 scRqfr tE qfre{tl

aitsqr 1G-5et< (two-tailed) qfrqlur 6ifrq t

(r,) t,rffi qqltrqur cftqrd + clrig i HI frf,*-dt ERr 5fi +1 qiq c{

{ffit qrq Et * sqrs d qtefll fu r-vfrwur ql sqftl f*qr qrt

v&t z

-



I

(ls) TD
(,,,) ss{ffi cM * erqR qr BrT srFr yQrrr mq t sgrsq-*r *

qfrqq tE q$r-rfss1 TIfrqur lBreusch-Godfrey tesr) iF-{ €fia t ? 6Rq

dfrqr

(b)

Yi:0r + lzXzi + 03 X3, + 7-

How will you transform the model to obtain homoscedastic errors under each ofthe

following cases, assuming alr other cLRM assumptions for a, hold ? Do the transformed

regressions in each of the cases have an intercept term ?

(,) u, : e{X2;)

(,, elrll : o21x3;t/2

It is given that €, - N (mean = 0, variance = o2).

From the arurual data for the manufacturing sector for 1 g99- I 992 the following regression

results were obtained :

[i=2.81 -0.53 lnK+0.61 lnL+0.047 I .......(l)

se = (1.38) (0.44) (0.14) (0.006)

* = O.Sl p-value of F test : 0.000

Where

ln : Natural log

P.T.O.

6. (") Let the population regression function be :
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Y : index of real output

K : index of real capital input

L : index of labor input

/ : time or trend.

Using the same data, he also obtained the following regression result :

Y
ln = - 0.11 + 0.18 ln + 0.006 r .......(2)

L (:)

se : (0.03) (0.05) (0.002)

R2 = 0.95 P-value of F test : 0.000

(l) In regression (1), what are the a priori signs of the coefficients log K and log L ?

Do the results conform to this expectation ?

(r,) Is there multicollinearity in regtession (1) ? How do you know ?

I

(iir) In regression (2), interpret the coefficient "r,"[:)

(a) ffi dtqs 6 qqfu rrrilsr{M 56q frq r*'n t :

(iv) Do you suspect multicollinearity in second regression ? Why or why not ?

Yi:Fr +lzXzi+P"Xt,+u,

3+3,4+2+3


