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(iii)  rfe  rfu  sTa  qq  20  wi  €,. th  .in  iFr  3fro

tiqT€Hifitl  RT  (mean forecast value)  iTIFT anl

ira fl, fir iiT iqT erfS i} -its in a qTRE

.qQqT€qi@tl  3fro TS. i* iae 95 Hfin fa" 3fRE

irfuael    '
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5.      The values provided in statistical tables should not be

rounded off.

6.      All relevant tables ale attached to the paper All final
calculations  should  be  rorinded  off to  two  decimal

places.

7.    `Question   1   is   compulsory,   and  attempt  any  four

questions  from the remaining  six  questions.

8.    °Answers  may  be  written  either  in  English  or.Hindi;
but the  same medium should be used throughout the

Paper.

irfuaiap.iafa

gH RT-qa Er ice ft giv iaT iTT ire iqTF qr giv
engivirm,   .

rfu Hdi a 3fqT iTm.a. I

THmdr-inaagiv5Twhedthor5Ffa€ifflTqifr
di*infflffirfuaTREwh%.I

wh qHqffi TiuiqiT¢ 4 ed ed aF ipffRI ch wh
rful
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¥£ = p 1 + p2x£ + u£, .TIE- ¥ iffl era a iaem ffl Sap (wh

a.)  Sir x fir at a Ffa 5ia iFq  (wh a.)I  iiirtlRqtl fa

i3tTRE a: -

P=3.09              g=9        Ey£*T£=  -15.1

z#{?=ii6        £.y€2=2.27       ri=7

(wh X 6ir y ch ifro RI (deviation form) -S iin rm

a,).

(i)  q"aa.   aife  rfu  TITRE  en.  t}   3IIrFT  Hrcd  .

EHEE]

(ii)  EaTTgiv ar te 95 edie iaRT SIRE..(confidence

interval) un eel fflT enq ga in qa
ditRE EN i* TTtrfu igfflF giv 0 a7   a

P.T.O.



6124                                   ,   22.

(i)  Tire i}  tiqin giv  (intercepedt coefficient.)  di

in ini  enq iFT q5ap qT th  (zferes%07d)

iRT Sit rfu ffl tigiv RE in ¥7

(ii)  rfe 3Tha .Hifro a.. HTta gil T35FT-ffiu HHrFTiTF

(big.-her-order  autoregressive)   Hah  iFT   RI5H{OT .

qwh¥,thRT-iFTalieffl5rfuchrfui%itrvtF

Tthm iffl ire REi Tth a ed a `iir a
qaT#l

(iii)  Hgr fa  yt = p[ + p2 ± + tfe, a., qR p ffla

th, a rfu ifeT ifr iFTRIT 5r atTRI evmaFT fflT

€`FT?

\

\,)`,     .      7. qa T!E]T wh Er itr iaf quT ed ed. a. RE. a aFT

Gis rfu.5Ta tqzT ifr rfu Eat iifeT €, ffifro ire 5T

FT ian TTqT:
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5.      tlii}pHq^.`Iq aTRE ¥ itr TIT wh. ch ipfifro ffi iaFT.T5TPIT

fflto I.   .

6.    whHTife tlirctcbi¥-in Sirm.wi%i wh rfuria
€¥mRT wh. i]iF ipffffa tft ifflR qrfae I

7.  a  i]¥F 1  rna a, 3ife fu iis HFff a. a Eat th ai{ iT=T i5a

EH:

8.     guiTH-TT5rffltrffl 3irm"iania5thviiT anqTSan, afifa
• rfu.ed tEr qTan gEF a rfu rfu I

1.      State  whether  the  following  stateme-nts  are  True  or

False. .Give  reasons/justifications  for your answer.

(i)   In  simple  linear  regr?ssion  models,  r2  value  is

invariant to changes in the unit of measurement.

(ii)   In  a multiple  regression model  Y; =  P]  +  P2X2i

+  P3X3£  + u±,  testing a joint restriction Ho:  P2. =

P3 = 0`is the  same as testing for Ho:  P2 I 0  and

Ho:  P3  -0.

P.T.O.
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(iii)   In the presence  of heteroscedasticity,  the usual

OLS  method 'always. overestimates  the  standard

errors  of estimators.

(iv)   In a bivariate regression, the F-statistic is equal

to  the  t-statistic  for the  slope  coefficient.

(v)   Consider the following multiple li.near. regression`

model  :  Y£  =  P]  +  P2X2j  +  P3X3£  +  u£.  ASsume

that  the   95%   confide;ce   interval   for   P2  is

[-0.254,   0.878].   Therefore,   P2  is   statistically

different  from  1  at  a  50/o  significance  level.

(vi)   A sample correlation coefficient of 0.95 between
' two independent variables, both included in the

regression model,  causes  OLS  estimators  to  be

biased.

2.      A  researcher  obtained  the  following  ordinary  least

squares   (OLS)   estimates   for  a  firm's   stock  price

using monthly  data  from 2000  Ml  to  2009  M12  (all

6124 21

ch qfin 11 a. ffiiafa at iPr thru ifr rfu ed
ifrifrcaifewhhaiio%iT5a,(significance)

RIP  tST  wh  tftca`  wh ias .,q*J TFTtE  TRT a

qtllEK I

(iii)  qFT rm iaT 6fro the 8m  (I) ch H@ ae a T@-

rmr iTqT €1 E5a fflT Tin an7  3TF, qfe qEFa ian

HiaT  (+) ch TTan ae a mT rfu a, a iHa quT

qRE an?

6+      ABc  Tii5q  i*  an.  ifr  itr  RqrtlRqd  giv  q3F   (En8ei

curve)  5T. s]grFT a]TizlT rm a,  wh  V  ffii@ qq tT{ qq

ch rfu € 3ft{ X q5a arm ch wh f I iF dsT ffl 3maiaF

of  i99O  a  2022  aqF  FimaT  iTqT  gi

1p£-2.8-6E

se-(1.I)   (0,02)
R2 = 0.8248        d = 0.7243

P.T.O.
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iFT5To  y=aq5a ian qTan,  N=urtu-TliH a Hfan ted th

wh,  p=3TTH-Trm ch GTwh,  3ife  I=3rm-Trm ia  3fro

faR RT a,   .

ti>  wi EN iaT rfu a.. F in tq{ A tar ito I]::
erTqfu  (re-estimated) iin Tfflar'€, iHff A  = wh.

a qa a 3ffin a 3fqT i.I ira iae iTT tirm HRrffl

TR faFT qffi :

Regress€orL JJ: Pz = 98.125 -8975 IV[ + 0.360 P! + 1.301 J€ + 58.07 A{
se=        (265)           (2082)      (0.074)          (0.550)     .(95.21)

n=33    R2=0.623        F=0.569.

fflT  ChTqch  iRT{  te  iTT  Hfin  11  S  iaRI  S

(sp4ecification error)  ffl ife A?  an ae a fflT

qRI a wh %'?

(ii)  rfe chrfu fflfafha. Hfin a RT a pf i+ qffi Sire

Hal. a in Hfha 11 ch iin a wh  (rerun) TqTr

life in a 3ir R2 ch  0.785  i} RI a. ilTTa Tq5{aT a,

6124

variables in logarithms). The following regression was

obtained:

1==; = 0.87 -0.541np£ + 0.65 lnyf + 0.341nr€ -0.321nm€

se=   (0.24)       (0.3.0)             (0.12)             (0.24)      (1.07)

R2=0;3'4    RSS=1.24   F4,ii5= 14.9i

st  =  stock  price,  pt  =  profits,  yt  =  output  in  the

economy,    rt   ==    expenditure-   on    research    and

development,   and  mt  =  expenditure® on  marketing.

Figures  in parentheses  are  standard  errors,  and RSS

is  the  Residual  Sum  of Squares.

(i)   Interpret  the  partial  regressiori  coefficients  of

the   above   regression   and   test   their  joint

significance   at  Ci = 5%.

(ii)   Test  the  hypothesis  that  the  elasticity  of stock
6

price with respect to output is unit elastic versus

it  is  inelastic.  Use  or = 10/o.

P.T.O.
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(in)   Describe a test to show no significant difference
a   between  the   coefficients   of  ekpenditure   on

research  &   d.evelof)ment  and  expenditure  on

marketing.                                                              (6, 6, 6)

3.     c(a) An  investigator  estimated  the  following  demand
a  function  for. cars  in  relation  to  the  price  of cars

(X2)  and  Consumer  income  (X3)  using  quarterly

data  from.2000  to  2019  as

P! =  145.37 -2.7975X2€ -0,3191X3£
se =.(120.06).    (0.8122).              (0.4003)

R2 = 0.9778

(i)  Are  the `partial  re.gression  coefficients

statistically significant? Do you think there

could   be   a   problem  .with   the   above

regression?

6124 19

(iii)  TTF- rm iaT chat qa TiEqian 5{5T € iar qF

ifea a. .a2Qti;eRtR]E\ it iFTtoT HTen an 6ir i5T¥

Eta  (of  3ir fa 3FTTff a ira)  3ife 5{en ai

qth...<iriinc£\- 5T T]FT 23.789  iin €i  fflr wh

ias S whHed ffl €TqT Ha €f qFT ae ifa qa

q|qT iHm a i± cr€2 = a2/I;SE}  €, ch.'-€E-€Ita-srtERia

tft i]qET ch .tan di fan iHr tTqffl €7

5.     ¥15t a Hrh ffl5g ulRqiRch RE ffl life edifr fu, 3H

RE ifi  HqRE ifr iaiin quTrichtlTdi * tFaa ifr FT S

ffiitrRE th qqiF ian qiar t& ed i* its FT Hfin
Tire ffiT wh in ira €i qa fi± Tin (qF)
tR iaffl{ iRT a :

Regressfo7t I: Pi = 102192 -9.075 IVz + 0.3547P! + 1.288 J£
se =   (389)            (2053)      (0.0727)          (0..543)

n=33    R2=0.618   F=0.579

P.T.O.
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(i)  .fflT g5q  3ife rfu fffaTRfi i* aFT S  tiiiTqucb`q  FT

a  alan-eran a? rfe ae  erF chHed vqF th.qT

•  tar qRrfu 5{aT a, .ifr ueendi a ifr .1 ck 6in

0 ffiT qFT in a, ch Tfin giv i} erIrFT iaFT FtST¢

RE ffi?

(ii)   8TIT 3qfro Hiha a. iiiTRE ch  ffliaifro Fq` a

rfu .ri a its ire ch ifu i]zFII F: iife

(respecify)  EN :

(F)  Tap TIT iin iFT lan-H`±qi+Taii-a. ENTFI  a]Tq ga

i{fi€ri5i\¢icii   i*   <tri€±ic*i¢i  TTRT  lit  Ten  ifu

7rqFT qan?

(iF) TIT ap ian tft erTg a. 50 a 5i ti di ifa.
in ch gFTT ti  erlg a.  25 a  26 ti qfr da

an 5T Tap q{  erfha.iiuTq qtr?  an gH

giv ifr ice ia5H wh  (sign) th whit ed
¥?
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(ii)  What   are   the    consequences    of   the

problemdetected in part i  of the  question

above?

(b`)  Show that the coefficient of d.etermination, R2, can

also be.obtained as the squared coITelation between

`    actual Y values  and the Y values  estimated  fro.in

the  regression  model,  where  Y  is  the  dependent

a variable.                                                                           (6,6,6)

4.      The   wage   rate   per  month   (in   `000   RS.)   for   50

employees  (25  males  and 25  females)  was  regressed

on  education  (in  years),  experience  (in  years),  Age

(in  years),   and  a  dummy`variable  which  takes  the

value  1  for  males  and  0  otherwise.

i7afa =  648  +  i32Ed%c{  +  38.OExper;  -5.83A9G{ +  488D£
se=        (383)        .(31.7)                       (13.o)            /     c(7.69)         (147)

R2.r= o.457  .

P.T.O.
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(i)   Do   wages   of  male   and  female.  employees
`''-

differ  statistically?  How  will  the   estimates

of  the   regression   coefficients   change   if

another  researcher  defines  a  dummy  variable,

which  tak6s   the  value   1   for  females  .and  0

oth.erwise?

(ii).  How   would   you   respecify   the   model   to

additionally   includ6   the   followi.ng   in   the.

regression  above :

(a)  The  gender-sensitive  impact  of  education

on wages. How will.you test the statistical

significance of this sensitivity?

(b)  Belief that  an increase  in  age  from 25  to

26. years  will  have  more  impact  on wages

thtsan  if the  age  increased  from  50  to  51?

What    sign  .do    you    expect   for   this

Coefficient?

`   6124 17

ti> fflT fflfis HRE rfe tliiTquch^M FT a T5ap

¥7fflTerTqj}in%i*rfuqfin¥ae
- a un a?

(ii) 3qha ilRT Er in I S qT§ Tis i]qRIT i} qth

(consequences)  ffl  a.?

(iF)  ifeth TFTfqT R2 ifr qTEalfa y qF# 3ft{ Hrh ifa

a  3Erfu  ¥  wh. i} rfu  ri rfuT  (squared

correlation)aFTSthmaiinenHiFaT€,iH5T°

y rfu iR a, rfui

4.      50 qfaTRat  (25 95q Sir 25 TRE) Erifrrfu`TTaTxp

iR  (`000 ¥. S) ch iin  (Tffi a+),` slg`Iq  (rd a.), 3]ig  (rd

¥) Sir iF in aT a ant q{ Hfha iin ", ch giv
i} iae in 1  at 3RT 0 in €i

17a§lej  =  648  +  132Edrc£  +  38.oExpG7i£  -5.834gez +  488D{
se=        (383)           (31.7)                       (13.0)               .     (7.69)         (147)

R2 - 0.457

P.T.O.
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(i)  Gqha Hfin i} griRE ± TTfaff ifi qTen
as  8ife  Ch = 50;0 TR Gis giv T5ri ffiT Tin

EHREl

(ii)  gH qRi5FT iFT qth RE i* EFTi€T a rfu ¥
in qu ifl dr iat in (unit elastic) wi
erfu  (inel.astic)  €i  or = 1% iFT wh eel .

(iii)   giv 6ife faiRT TR iFq Sit iaFT TR iFF ifr gil

i rfu as qgrd 8fRT qti a qa an i} itv par
qun ffl rfu REi

3.      (ffl).ian ffliatfflaq$ 2Ooo a 2019 RE.a ian HfeS.

5r wh rd gg rd ri iife (x2) Sir 3qfu
enq(x3)acara.ri.*iaeiaqiRErfuTFFT

ffl qu in :

•       Pi  =  145.3.7-2.7975X2€-0.3191X3{

se = (120.06)      (0.8122)                (0.4003)
R2 =. 0.9778

6124

(iii)   Suppose  the  researcher  hypothesizes  that  the

original   model   is   bound   to   suffer   from

hetero;c°edasticity  and  conducts  White's  Test

(with squares and cross products).  ihe value-of

the test  statistic turns  out to  be  23.789.  Would

you conclude that the researcher's claim is correct?

Suppose it is postulated that of crz2 = cr2/{EaJ ,

h6w   is   the   problem  of-heteroscedasticity

corrected?                                                                (6,6,6)

5.      To  decide  the  best  family  restaurants  in  the  city,  a

a  regression  model  is  used  to  explain  the  gross  sale;

volume of various restaurants as a function of different

descriptors   of  the  location  of  that  restaurant.   He:

coisiders the following regression (original) :

Regres.s!o7t I: P£ = 102192 -9075 IV! + 0.3547Pi + 1.288 Jz
se=   (389)            (2053)      (0.0727)        .(0.543)

n=33    R2=0.618   F=0.579

P.T.O.
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where  Y  =  gross  sales  volume,  N  =  the  number  of

competitive.restaurants  nearby,  P  =  the  population

nearb.y, and I = the av.erage household inc.ome nearby.

(i)   Suppose  the  model  is  re-estimated  by  adding

another variable A, where A = th; last two digits

of  .the   r.estaurant's   address.   Consider   the
a  modified regressi.on given below :

Regress!o7} JJ: P5 = 98125 -8975 JV{ + 0.360 P! + 1.301 J{ + 58.07 A{
se=       (265)           (2082)      (0.074)         (0.550).     (95.21)
n=33    R2=0.623        F=0.569

Do   you   rsuspect   a   spoecification   error   in

Regression   11   abov;?   What   could   be   the

consequences  of  such  an  error?

(ii)   Carry  out the Ramsey RESET  test to  check for

the likelihood of specificatioh error in Regression

11 if the researcher  decides  to  rerun Regfession

11  with  squares  and  cubes  of  Pf  as. additional

regressors  and  obtains  R2  as  0.785.  Use  a  10%

level   of  significance.   State  your  conclusion

clearly.

6124 15

(vi). a ed ed., as Hffro ire a. rfu, i%O rfu 0.95
t5T Tat qqFT H8tifer TJTfa OLs  fflIrTffi iir Tan

-al.

2.      PEFT tifea a-2000 Mi  a  2009  Mi2  iTqT i} qTRrqT in

(chfr at HgITUTEFT ti) 5T in wi XPEF vi a iEfqT gr

ifr itr ii± mai{uT iHaF rf  (OLs)o erIrFT "EFT

ifui fiinHiinmaiinTTqT:      .

Hr¥ = 0.87 -0.541npf + 0.651riyf + 0.34lnr€ -0.321nmt

se=   (0.24)       (0,30)             (0.12)            (0.24)      (1.d7)

R2=0.34    RSS=1.24   F4,ii5= 14.91

a   st  =  iafa rfu,  pt  =  an,  yt  =  erfaan ti T5EqTH.,

rt i giv vi fatrm q{ qq-, 'rfu int = ifro q{ iFZT

€i in ¥ fir Tri ap ffliEF ffi` a., aan Rss qffi T5T

3Tqfha rfu al

P.T.O.
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(ii)   TqiTRRE Hfhaaea ¥£. = p] + p2x2£ + p3x3; + uj,

S, giv RE  (restriction)  Ho:  P2 = P3 = 0 tHT

Tth iFen  HO:  p2 = o  3ife  HO :  p3 =  o  ffl qgiv

ed a ira al

(iii)   %a`i<fSsrtcPecr`i . (heteroscedasticity)  th 3qiae ¥,

enTF OLs iai5 rfu giv di TiiiFT gil.. ch

Hffro  fflian  €1

(iv)  ia5ffl ifro Hfha  (bivariate regression)  S, €fflF

rfe i± te  F-HfRE t-ffliRE a a{Ia{ an
al

(v) iffi-R\RE- € tiha Hfro ffi til ia" ira:
¥£  =  p[  +  p2x2£  +  f53x3±  +  u£.  qTEr ae  far   p2

i iae  95% ia"  3fRT  (confidence in;erval)
a[_o.254,  o.8.78]  %1  galtr,  P2  5%  qaFT ia{  tR  1

a thPerfu RT a iin ¥i

`+

6124 11

(iii)   Suppose  average  household  incoine  (I)  is  not

measured correctly. What are the consequences?

Now, if the gro.ss sales volume (Y) is incorrectly

measured,  then  what  are  the  consequences?

•   (6,6,6)

6.      Following  Engel  curve  was  estimated  for  people  of

the  AB.C  state,  where  Yr denotes  expenditure  on  a

commodity and X the.total  income.  The relationship

was  estimated  from  1990-2022.

1-
P€-2.8-6E

se=(1.1)    (0.02)       a

R2 = 0.8248        d = 0.7243

(i)   Interpret the  intercept coefficient of the model.

What is the critical or fferes'¢o/d level of income

and the  satiety level  of consumption?

(ii)   If the  errors  obtained .in  tie  above  regression

follow  a  higher-order  autoregressive  process,

then describe a test to check for first-order serial

correlati.on.  Give the  steps  of the te.st.in  detail.

P.T.O.
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(iii).Inaregressionmodely€=Pt+#2±+tie,What

would be the possible remedy to the problem of

serial  correl.ation  iff;  is  known?        .      .  (6,6,6)

6124 13

7.      To  find  out  if  there  is   any  relationship  between

teachers'  salary and per-student expenditLre in public
',

schools,  the  following model ivas  suggested :

Y£  =  S]  +  P2Xj  +  u[,  where  Y  stands  for  teacher's

salary   (in   Rs.)   and  X   stands   for  per.  student

expenditure  (in Rs.).  The  following data is  available

P=3.09            g=9      Zyi#i=-15J

Z*,?=116        Zy£?=2.27       n=7

(where  x  and y  are  given in  deviation  form)

(i)   Obtain the estimates of the parameters and their

standard  errors.

(ii)   Establish   a   95   percent   confid?nce   interval

for  the   slope <coefficient.   Would  you  reject

the hypothesis that the true  slope coefficient is

•0?

(iii)   Obtain the mean forecast value of salary if per-

strident spending is Rs.  20.  Also,  establish a 95

percent confidence interval for the true predicted

mean  values  of  salary  for  the  given  spending .

figure.

I      -a-HrtlRqti. 5qT  ch  ¥  "  TTcai   3ri  €i]I  a  T]en  ¥

fflFT;3ife.ini

(i)  H{F RE Hfin (simple linear regression) ire

S`,  r2 qlF qFT th Eat ¥ RE i} rfu erqfiRE

(invariant) ¥1

P.T.O.


