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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:

Yt=     0.3890-0.0035t

se-(0.0011)

se=  standard    errors

R2  =  0.4721,  DW=  0.7214

where  Yt  is  the  share  of manufacturing  in  GDP,
and  t   is   time.   Test  for  the  pre.sence   of  serial

correlation at the 5% level of significance. (6+6+6)

(iF) RE ifer a tFqT wh a? RE ifeT ift
GqRI S Hfha iffi tFT ergrFT wh i} qulciEIRqi
qfin ffl ¥?

(RT) 8peffRE lan i± rfu a ft RT ri fa tFT
ch ed a tFqT Hqffl€ a.i

(TT)  VEF rfuTred  i  2000  a  2Oi8  tiEF HtfiH €ieh SHIT a
fen di ire fi H5fa ffiT itch ed i} ft
RHrtlRqtl  rfu  EFT  3IgrFT iTTTTqT:

Yt=    0.3890-0.0035t

se-(0.0011)

se=  standard    errors

R2  =  0.4721,  DW=  0.7214

wit  ¥t HEFF tha® 3HTa ti fan tfiT fin €,  Sit
t tTffl €i  5% iT5tq i} tat tR RE ifel th
± i> Pe qftRIUT qrmi
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2.     i5aSa ffiiffi tfa Hffi ai3fflrml

3.     enPrwh tRtT"  3fa¥`

4.     vE H{a th-fiha  atlc9ac{ i± wh ch  8TIrfa %i

5.     erTqii di ta ft  tlii?quch^Iq  fflrm wh ¥1

6.     gaiTFT-TTafflFT 3fintIT ian ian vtFT a]mSrm, ffi
enfr ed EFT qTenF qtF a in fflfeT I

1.      a)   Define  R2  .  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 (X2 ). The resulting model yields

an R2=0.85.  Does  an R2 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 = Bi + 82AGDP growth + i4

T.he  results  have  been  represented  in  the  form  of  a

table given below:
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(tF) TF Hfha life a fro 3Tqffi tFT wh qTS
RHrtlRqtl H5TqtF Hfha Tin TTTtH iir TTT,    (4,)

yi - fio + PIxli + ei

ir;? = -25 + 19.57x£ -io.54x£2

I?2   =  0.1423              7t=80

5o;0 qEEF i} td{ tR a2atij}€rtraa i} ft iETEE ffl

qftem qftyi RI Sit aFTfro TRqirm ail quT
wh  -a-a-`Iad}srtcfacr`I  ffT  tar  Hqu  tin  a?  tFqT

oLs fflIqTm anPr th iin E dr -a2aaa€rttracl` th
EqRE ti Hais ¥7

(iF)  240  3Tqffi ii to ii.+i?Ii€itl- Hfha

y = Po + ELjYi + f}2X2  + P3X3 +u

Gqha Hfha.a TiiTFT REan S ith 3ft{ gil -iFF¥T:
0.097  3it  2.56  €i q8H t} tat i} ft  8Tqan th Hrmqen

€zT{uTT ffT qltrm ERE,. c¥ = 5 o/0   RI 6it aqTRqtFT qRqien

ch FTCE` FT a iT5Tqi{i  fflT Faan im rd a itr ftT €7

(Tr)  q§tlHqqtlr  Er  qffi  3ft{ nd.  di  rfu S  qTen
EHEid

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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5.      a)   The  following   auxiliary  regression  results  were

obtained using  OLS  residuals  (tt£) of the original

regression model,

yi  - flo + PIxli + Gi.

.   tt,? = -25 + 19.57Xi - 10.54X£2

I?2   =  0.1423               71=80

Perform White's  test for heteroscedasticity  at 5%
level   of  si.gnificance.   State  null   and  alternative

hypothesis.   Do   you   find   any   evidence   of
heteroscedasticity?  Are  the  OLS  estimators  still

unbiased     and     best     in     the     presence     of
heteroscedasticity?

b)  The  following  regression  for 240  observations:

y = PO + PIX1 + P2JY2  + P3X3 +u

The residuals from above regressi_on have skewness

and  kurtosis  -0.097  and  2.56  respectively.  Test

the normality .assumption of residuals for level of

significance, c¥ = 5%    by 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

economy  increases.                                                     (6+6+6)

(tF)  R2 ch qftrfu qrm` Hfha ffich ti R ffliq{
qPr aEffha two ffl ¥7

(iF) gE ch7q5ffi it EqTenfflqT Fti  -  rfu an (xL  )  6ir
qia E{  (x2 ) t]{ TTRrqT enin tFZT  (¥) 5T vffl qg

tiha Hrci`iui-aenen £  I Fife life R2  =0.85 in

€1  fflT  0.85  ifr  R2 qFT ffl  aTQi qa  €  ffiT  Hha  37TZT

3it qTFT i={ Hdr tfiT O:+iitliltl FT a enin iFq t]t
-tlii?pHct^Iq RI a T5rd 7irm TTgrT %? idi qT F5f Ffi?

(TT)   Hffa tfaQGEqia $ 3ir © t]< i2 Tffi t} ian
3TfaTS ifr an7R TIT,  (an ri Hfin i} RI S Tnt TTqT

a),  -@Hrtlf}qtl  life  ffT  3IgrFT aTmaT  TiqT  €

AFTFffi  =  8]+82    ARE EB.+u

qfro ffi fl Tte fflfin a RI S qggH fiiT iTT a.:

P.T.O.
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TTUTqT TTTRE  rfe
® e

0.0882 0.388

0.7438 0.214

SIR-fflTq{  =  0.832

5 fro ifa q{ qth a Ten qfflT a fir ha a
H5H EfaQ GHTa a. ER iR HTq giv ti aft fflT5FTfha pe

anal
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  (X2).  The  proposed  regression

model is:  y = Bi + 82Xi + 83X2 + tt

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  Bi,  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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-
yL = 200.091 + 16.186Jfi + 3.853Di

Y£=iR th ire  (rm wh ti)

X£=qt 5T  3TTqm(loo  wh Tit)

D;=  0,i a itr q{,qfe q{ i} wh qTq5 qti a

=  1   f TqT  q{ i,ife q{  a wh qTq5 €

ffl5mffa Trfe# th iEITHT qm  I qaeruT qan fat fflT q{
t} wh qTqs tft GTRalPr qt ifr TFTffiiF qu ch ap a I

5% TT5tF H{ Sit iTPIE ¥ E5T wh ap D]   =i.24ii

(-RT) da 8Tqia ch rmTqaT ifr ft wh-ch Taam tfr tqTen
rfui HT qa qth ae TTff a ft deT €7

(TT)  iaHrtlT?qtl  life tT{ fa" iifir

Yi =  Bi + 82D2i + 83D3i + 84CD2iD3t) + Bsxi + ut

¥ = vtF ife ilte7E 5T ffi aFT
X = fuen qu ifr q¢
D2  =  1  qfa EFT a  Sir  0  6TFT

D3  =  1  qR wh a  3ft{  0  8TFT

¥TaE   (D2z.D3)  tfflT  wh  €?  B4  ffl  3TQi  8it  8TIfha

rfu tFqT €7  E(y{iD2 = 1,D3 = 1,.x£)   " RT
Bit i- qrm'

P.T.O.
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Xi = size of the house(in hundreds of square feet)

Di =  0 for house i, if does not` face the pal-k

=  1 f or house i,if it  f aces the park

Interpret  the  estimated  coefficie.nts.  Test whether

the  presence   of  park   in   front   of  the  house
increases  the  assessed  value  of  the  house.   Use

50/o   level.  of  significance  and  standard  error  of

Di  -1.241.

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

c)  Consider the following model:

Yi =  Bi + 82D2i + 83D3i + 84(D2tD3i) + 85Xi + ui

Y = the annual salary of a college teacher

X = years of teaching experience

D2 = 1  if male and 0 otherwise

D3 =  1  if white and 0 otherwise

What does the term (D2iD3) represent? What is the

meaning and expected sign of 84? Find

E(yi|D2 =  1,D3  = 1,Xi) andnteapretit.        (6+6+6)

(E)   15 Fti tfr rda HTta 3Tfe@ ifiT wh ed fiHrtlRqtl
Hfin tFT  er="F iFmaT iiqTI
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Y(Incomein'000) 2.0 2.4 2,8 3.0 3.2 3.5 3.8 4,0 4.2 4.5

X(Consumptionin`000) I.5 I,7 2,0 2.3 2,4 2.8 3.0 3.2 3,3 3.6

(6+6+6)

(tFT)  Hfha iawh  S  `Tife wh  wh'  qaTFTi  HmaTVT
iHaT ti  3giv ia giv ch H.in ti HFETETi

(F) vE wiTTed qa ffltlqzFT tF{ T5T f iaT ThRffl ian  (¥)
ffiiH rut a FTREff ql ffi`fr qidi a: iin iFq (x])
3ft{ ire  (x2)i Htrfu Hfha Tiha €:

y = Bi + 82Xi + 83X2, + u

2o rfu }eroff a fa vtfia rd tfr aTF, drnd giv
rfe 3ft{ di wifha TTrm give TTTta tFlaT £`  an q5a
a ft 6TqwiFT 3it EaFT giv a tfan dfr fflT when ed
¥? wi` TTFT RE fit chffi 8  1  ifr ffiT vffl Taam
Hffca  t   =   2.3  TTTca  tfi{aT  £,  ch  5%  iT5iF  ia{  TR,  tFqT

rit]ed ch qu qRqirm Ea 37tfu tfit]T ffltr Th 3Tth
ed ti fitFT in fflfeT7  tiin ti HqHTT®i

arm  3ft{ enin tT{  RHrtlf}qtl  Sap a  arm{ tR  ch.ng.:vq:

TTfaT th TTUFTT rm  air ian api

P.T.O.
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Y(3TFT  000  #) 2.0 2.4 2.8 3.0 3.2 3.5 3.8 4.0 4.'2 4.5

X(  '000 # FT) 1-.5 1.7 2.0 2.3 2.4 2.8 3.0 3.2 3.3 3.6

3.      a)   Explain the concept of dummy variable trap with
the  help  of relevant  example.

b) Explain the interpretation of the slope and elasticity
of Y with respect X for:  the linear and double-log
functional  form  of regression.

c)   A researcher wants to find out what are the factors
which  determine  the  number  of installs  (I)  of an
application (app) from a famous app store.  Size in

Mbs  (S),  Reviews  in  `000s  (j{c),  Ratings  (0  to  5)

(Rfl),   Price   in   `Rs   (P).   She  ran  the  following
regressions:

1ogJ  = 1.329 + 0.2356 S + 0.43201og(Rfl) -0.2678P. + 1.92810g(J}e)

se=      (0.63)          (0.242)        (1.29)        (0.001)        (0.156)

se: Standard Errors

Ji2 = 0.734

n -156

Interpret  the  coefficient  of Ra  and  P.  Also,  test  for
statistical   significance   of  price   (P)   for  level   of

significance.,  c¥ = 5%   in the model.                    (6+6+6)
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(tF)   HRfPe  T3ET5{uT  fi  H5TqEIT  a  di  aRRT  *  th
3TquT"  ch  HTHTFTl

(RT) ha a fro Sit €aa-ch qmaha 5T a ft x
ii thT S  ¥ t* EfflT 3frt fa th qTen   qffii

(TT) vE whffi t7a T]EIT rmffl aT5ilT € ffiT a qir-a tFTFT

¥ ifi ian Hfie tr dr a. ian vfETin en) i*
RE  (I)  th wh ffitrriRFT ed ¥i  erTq5Tt giv

(F)  a,  iEFften  '000s  (Re), ifEin   (0  a  5)   (  Ra),
fro  Rs.  (p) a.i ed 'F]HrtlRqtl  Hfha aenqT

IogJ = 1.329 + 0.2356 S + 0.4320 log(j]a) -0.2678P + 1.928 log(Re)

se=      (0.63)         (0.242)        (1.29)        (0.001)        (0.156)

se: Standard Errors

R2 = 0.734

n -156

Ra   3it  P tE TJrfeT th tqTen irmi  ed  3Trm,
Ra  TEE i± Ht i± tr qu  (p) i± Hffirfu TT5iF

tFT Tth qrm  c¥ =5%  Tiro S.

4.      a)   The followingregressionwas estimatedusing data fi.om

a sample of 15 houses.

E=
y[  = 200.091 + 16.186Xi  + 3.853D,..

Yi = assessed value of a liouse(in Rs. Iakhs)
P.T.O.


