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Qs 1 (a) What is the Gauss-Markov Theorem? List the properties required for it and explain the
significance of the theorem in regression analysis.

(b)

yi =  102,192 -9075Xi£ + 0.3547 X2£ + 1.288X3i

SE

t-
N-33

(2053)         (0.0727)     (0.543)

-4.42              4.88              2.37

R2  - 0.579

(i) Define Type I and Type 11 errors in the context of this test and explain their practical
implications. State the null and alternate hypothesis clearly for each coefficient.

(ii) Calculate the test statistic and determine whether the result is statistically significant for X2£
at 5 % level of signiflcance.
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(6+6+6)

(c ) Explaln what is meant by a confidence interval in this context.

Qs 2  You are given the following data set with three observations:

Observations X Y
1 1 5
2 2 8

3 3 10

Calculate the estimates of the slope coefficient Pi and intercept 4o using Ordinary
Least Squares (OLS). Using the estimated equation, predict Y when X=4.
Explain the difference between the error term and the residual in regression analysis.
Consider the estimated regression equation:

i?i - 10 + 5Xi

Ifxi = 4 and the actual observed yi = 32, calculate residual Gi.                 (6+6+6)

Qs 3 (a) List and briefly explain the classical assumptions of Ordinary Least Squares (OLS)

(b) Consider the following regression model based on 5 observations:

Sum of Squared Residuals (SSR) = 60

Total Sum of Squares (TSS) = 200

Calculate the coefficient of deterlnination (R2) and interpret your answer.

(c) Consider the following equation:

sizei =  -290 + 3.62 prfcei

Where size = size of the ith house (in sq feet)

Price = price of that house (in thousands of dollars)

i.           Explain the meaning of estimated regression

ii.          How will the interpretation change if we had measured price in dollars and not in
thousands of dollars.

(6+6+6)
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Qs 4 (a) What is meant by serial correlation? How would you detect serial correlation in the
residuals?

(b) Consider the regression model:

St = 27.7 -0.llPct + 0.03PFt + 0.23Dlt

N=29            R2=0.9904              d=0.99

Y = per capita milk consumption
PC = price of milk
PF = price of almond milk
DI = disposable income

Hypothesis testing would be uureliable if serial correlation exists.

(i)         Explain the estimated regression.
(ii)        If the critical values are dL = 1.20 &  du = 1.65, what is your conclusion about serial

correlation? State the null, altemate hypothesis and decision rules clearly.          (9+9)

Qs 5  Consider a cross-sectional model of petroleum consumption by state:

pf5iTs£ = 4101 + 0.16j3eg£ -1885prfce£;

N=50             R2=0.76

where pcons = petroleum consumption in the ith state

reg = motor vehicle registrations in the ith state

price = price of petrol in the ith state

(i) Interpret the estimated regression. Are the signs of the coefficient according to your
expectation?

(ii) To investigate the possibility of heteroscedasticity caused by variation in the size of the
states, explain the steps in White's test methodology.

(iii) If the estimated R2= 0.85 for the auxiliary regression, what do you conclude? State the null
and altemate hypotheses clearly. What will be the degree of freedom? Critical chi-square value .at
5% level of significance being 11.07.

(6+6+6)
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Qs 6 (a) Define multicollinearity with examples. What are the consequences of severe
multicollinearity for the OLS estimates? How can you detect multicollinearity in a regression
model, and what remedial measures do you suggest to address it?

(b) Suppose you are studying the effect of gender on starting salaries after graduation. You have
the following estimated regression model:

Scizczryi  = 30 + 5GG7iczGr; + 2GP4

where:

Salary is measured in thousand rupees per month,

GENDER is a dummy where Gender = 1 if the graduate is male, 0 if female,

GPA is the grade point average on a 10-point scale

I(i)         What is a dummy variable? Why are dummy variables important in econometric

modelling

(ii)        Interpret the coefficient of the dummy variable GENDER.
(iii)      What is the expected salary for a male graduate with a GPA of8? What is the

expected salary for a female graduate with a GPA of 8?

(iv)        What is the salary differential between male and female graduates, holding GPA
constant?

(v)        Whatis the dummyvariable trap? (8+10)

REFT  1  (a) Jfitr-qT# gha (Gauss-Markov Theorem)  FqT ap Err fir 3iraeqE ap Efr qu aaiEF
3fi{ giaJiffl fa3aFT (regression  analysis)  # EH rfu aT HEEF EPr €qicaT fliaTi

(b)

yi = 102,192 -9075Xii + 0.3547 X2z + 1.288X3{

SE

t-
N-33

(2053)         (0.0727)     (0.543)

-4.42              4.88              2.37

R2  -0.579

(i)  Eg qft8]OT aT fa+ # ETgcr I.3ir ETF ii  gr (errors) * qiserfu rm 3ife 3ife 5qi-d6Ir`ch
fafanaff (practical  implications)  EPr EqicaT EfriaTi  qFaF giv (coefficient)  a7 far Q`Fzr 3it

affifha  t]r{qic,i]oii  (null  and  alternate  hypothesis)  a} Eq-I Fq. a fafaTrl
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(ii) qfteFT 3fiap (test statistic) ft apiaT Efriir 3ir fatife fliaTr f¥ a=qT qitr 5 HfaQH
HTrfu Far  (level  Of  significance)  qT x2£  aT iaTr tlifTsqch^iq  Fq- a HEEaTat gl

(c)  gH fat H ia3aTH 3iiTFT  (confidence  interval)  a5T a=qT 3T* a,  at EqTcaT Efrfiri

(6+6+6)

pea 2  3Trqri an 3ic]oi\chail  (observations)  aT 5ier laHlaTGci  fa dr fir 7iqT a:

3Taha X Y

1 1 5

2 2 8

3 3 10

i.  5TqTquT =qFaH al (OLS)  aFT 3qdr ed gF 5TF giv (slope  coefficient)  41  Sir 3ja:ds

(intercept) 40  aT Hff5ffi rfu 7iuiaT Efrfirl  aF x=4 a, al HTHiaF H]flan 5T 3qdr ed gF,  y
FT giv aTngTrl

ii.  qiaJIH fa?in (regression  analysis)  # S qi| (error term)  3fl{ 3Ta?tq (residual)  a rfu 3jH
- EPrfaTI

iii.  iaHiaitad  :iic!-hiaci  uiadidiul  <idi\ch+ui  (estimated  regression  equation)  qT faFT Era:

PE = 10 + 5jfi

rfu x£  =  4  3it ql+dTach  ffi y£  =  32  a al,  3TF3tq  8€  EPr 7iuffl Ermi    (6+6+6)

mar 3  (a)  tirmtoT =zFaH al  (OLS)  a}  3TTErfu HTan3ff  (classical  assumptions)  EPr qF afflEF
3ir chin # 3atPr €qitET rmi

(b)  5  3iachchoii  qT 3iitTrffa  iad+itltad  wfadldioi  ire TIT iaiFT tfrfaTr:
3]aQtT ffi FT dr (SSR)  =  60 a

F ffi aFT dr ITss) = 2oo a
fatin giv (R2)  EPr Fltrm flfarF Sit 3Tqa 3FElr rfu EqitHT EfrfaTi

(c)  fad+1tiiad  <idiich<ul  tit iaFT flfaTr:
si2e{ =  -290 + 3.62 prfcei

agT® size  =  ia Elr a5T 3fflT  (al gE ap  Fi

price  =  3H E]T Efr Efro (5qiT ire try  F[
i.  :Iicrchfad  tlfadidict  (estimated  regression)  aT 3T* ft EqTcaT Erml

ii.  rfu Err fro Fir E5TT 5fFT H * era t]T 5faT'H HicIT giv,  al €qTcaT (interpretation)  ffu
5IEi{ aIFT GTrun                                                                                                                                 (6+6+6)
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F3] 4  (a)  g5iaE grr (serial  correlation)  fr a:zlT aTEqd er  3iTrr 3iEran (residuals)  H rfu
tlgiv ffl qFT ae a7TTen

(b)  -TaHTafaci-    qfaTTH Jifea  (regression  model)  qT faffl{ EfriaTr:
9t = 27.7 -0.llPct + 0.03PFt + 0.23Dlt

N=29                       R2=0.9904 d=0.99

y = rfu Eqifa Ir Efr € g[
PC  =  qEr ear ERE frorice  of  milk

pc  = H aPr Efro *i
pF  = aTap gr EPr Efro ¥[
DI  =  q=ha 3Trq-  (disposable  income)  gl

qfa rfu qEchT  (serial  correlation)  faiHffl a,  Efr Li-r`che.i]aii- qftFT  (hypothesis  testing)

3Tia3ach ani

(i)  qTffifaH gfaTTH  (estimated  regression)  EPr EqTcaT armi

(ii)  qfa ajiaffir am (critical  values)  dL  =  1.2o  &   du  =  1.65   a,  al # eel aT at a 3]itltFT
q=qT fawl: ap  3F qRE5©,  aE5fin qRa5HIT 3ife iarfu aT fan (decision  rules) al =qcE 5q
a faiaTri

(9+9)

qQa 5 {ii=q aai{T qaiaH gqa aT iaHiffi 3]=Ht2T 5TE ifeH (Cross-sectional  model) qT faFT
ch-lfa-|r

pZ6iis, = 4101 + 0.16Reg£ -1885prfcei;
N=50                          R2=O.76

ail pcons = i-a IT=F # agiv Efr 5tla *i
reg  = La li=q H Jir aiEa dditRT *1
price  =  La ITGF # giv Efr RE €1
(i)  qi± 9faTTH  (estimated  regression)  EPr EqicaT EPrfaTri  a:qT ap a faEF  (signs  Of the
coefficient)  3TTqifr  3rfuFT aT  3igq- gr

(ii)  wh aT 3]iqFT{ fi faEIT aT q5TquT an 5T@ rat]diraciiTacii-  (heteroscedasticity)  EPr chTffl Efr
chiEr q5d aT far,  €8TEE qfrgFT  (white's  test)  Efr -qi-IdHUHch`  * wh EPr EqitHT rmi

(iii)  :q.ia qETap qiaJH (auxiliary  regression) a fat HT± R2=  o.85 a,  al 3]TqET iard FqT
aTIT?  3Fq 3fl{ ai5iis qRa5tFT3fl aft Fqq 5q- a iafdri  Frfu EPr ae (degree  of freedom)
q=qT ian7  5 rfuFT 5Tfu Eat q{ 5iiaiF rfiLEi:aiq{ (chi-square)  HIT  1 1 .07 ¥i

(6+6+6)
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meFT  6  (a)  agL<i6<i<+\wlchdi  (multicoIIinearity)  a} alETRT qftenfir EPrfiri  3fiTr"  (oLs)  gTffian

aT iaF ri8fiT agL<i6<i<j\dchdi  * FqT qftr an gr  3TTTr fan 9ffro rfu fi agL<+6<i¢iidchdl- a5T
qaT faRT qFTT am nd g 3fl{ 3]iq Ea IF rd * fat ae 5HEii`Icdich 3qTal aFT gFitr an

(b) aia chfir f¥ 3TTtT E]raE q3aFT Fife aH aJ 5riT # aiin (gender) * gang 5T 3TeEqa
5T ¢ €i  3flq* tin fad+1aTGci  wiq.a,fact  :AfaMioi  5jifu a:

Salaryi--30+5Genderi+2GPAi
5TFu:

Salary  (aH)  qfaHTF EqiT ed H HTh Th g[
GENDEF3 JF (dummy) aT a ]5¥ rfu taT5tF g5T a al Gender =  1  a 3flT qfa 5TatF gil a,  al
Gender  =  0  a  I

GPA io-fafia th TIT fa fafia air 3ife Fi

(i) JF aT (dummy variable)  ¥qT or 3T© Effi (econometric modelling)  a 5th a{ Fat
HFFaF a?

(ii)  JEF ET  GENDER  a; giv  (coefficient)  EPr EqTtHT rmi

(iii) 8 GPA alit g5T HraEF ffl 3rifha aH a=qT giv 8 GPA an qtr graE FT 3Tffi aH
FT giv

(iv)  GPA aft feFT ed gTT,  g5q 3flT afgiv ERE aT rfu affl aFT 3jH (salary  differential)  fin
Ir

(v)  F FT er  (dummy  variable  trap)  a=qT ap

(8+10)
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