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The question paper consists of seven questions. Attempt any five questions.
Each question carries 15 marks. Use of simple non-programmable calculator is allowed.
Statistical tables are attached for your reference.
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Are the following statements correct ? Justify your answers carefully and provide proofs

wherever necessary :

(@
(b)
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(e)

The value of R2 is always greater than RZ.

If we multiply both Y and X by 100 and re-estimate the regression, the slope coefficient
will get multiplied by 100.

In the double log model, the elasticity is variable while the slope [:ix_) is constant.__

LA : e
But for the linear in variables model, the slope (EJ is variable and the elasticity is

constant.

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

coefficients of a multiple regression model.

Y= BO + B]XI. + ¢ is estimated as Y, = Bo + lei' Here B] is a random variable,

€; is a constant and Bl is unknown. 3x5
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Y (exact) dgHi@d &I feafd § 9 ©w IF-THIHEW ASA (multiple
regression model) & HIHI ﬂ“ﬂﬂfﬁ EARRIE ?ﬁ =TS W@I

Y; = By + ByX; + ¢; B Il FA W ¥, = B, + f,X, I AwM ¥ T B,
Th AfF W T, ¢, W forid § aw f W@ ¥

Explain what is meant by dummy variable trap.

For a project work in econometrics, suppose two students A and B together have collected
data on savings, income and household size for 23 househelds in Delhi. Then they considered

two different regression models using same data set.
Student A : InSav; = B, + B, Inlnc; + By Hhs; + B, InMexp, + u;
But Student B imposed the restrictioﬁs B, = B3 = 0 and estimated the following model
Student B : InSav; = o; + o, InMexp; + v,
where
In : natural log
Sav : Annual savings in lakhs of rupees
Inc : Annual disposable income in lakhs of rupees
Hhs : Size of the household (number of family members)

Mexp : Annual medical expenditure in lakhs of rupees.

PIL.
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The regression results are given below : :
Dependent Variable | Intercept InIne Hhs InMexp R?2 TSS
coefficient | coefficient | coefficient | coefficient
InSav 1.422 0.231 -0.379 -0.021 0.8752 | 37.949
(.876) (.058) (.14) (.03)
InSav 4.442 —0.23 0.6123 37.949‘-:
(0.561) (.04) Z
Standard errors are written in parentheses
(/) Draw the ANOVA table for the inultiple r.egression equation of student A.
(i)  Test the overall significance of the multiple regression equation of student A at 5%
level of significance.
(iif) Test the validity of the restrictions imposed by student B on student A’s model
at 5% level of significance. 3. 4+4+4—~
(@) TH I A (dummy variable trap) EF’ilT g ? WEQI

(b) mﬁmﬁaﬁ%ﬁwaﬁﬁhﬁqﬁqﬁwmﬁrmﬁc—vﬁ
% 23 e & fou =@, 3@ 9 UfeR & &R W HAiwe THA U
TS A% o %l SAihel HI TeEd W QA STO-TET TSIV Hge W

foam fan

B A : InSav; = B, + B, Inlnc; + B3 Hhs; + B, InMexp; + y;
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W O B A Ufdsy B, = B; = 0 @M 9 fr=fefea Atee smEwfea

fea .

B B : InSav; = o) + o, InMexp; + v,

i

In : WEHTF TR

Sav : AIY% d9d @@ F9& H

Inc : oM YA 39 @@ w9l §
Hhs : IRER &1 AR (WRER & "=l # den)

Mexp : @WFH W oifis =9 @@ w941 §

qHIgFe oy e few o €

i

At == A= @Us InInc Hhs InMexp R? TSS
InSav 1.422 0.231 —0.379 —0.021 | 0.8752 | 37.949
(.876) (.058) (.14) (.03)

InSav 4.442 023 | 06123 | 37.949
(0.561) (.04)
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Write the assumptions of CLRM for a two variable case. Which assumption of th__
CLRM is required for performing hypothesis testing ? Discuss the rationale of this /~

assumption.

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

for 365 consumers in a country :
ExpCar, = 26 — 260(1/Inc, )
Where
ExpCar : Expenditure (in lakhs) on Cars
Inc : Disposable Income in lakhs
(/) Interpret the intercept value

(i) Find out the threshold level of disposable income below which a car is not purchased.

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

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

point ? (Inc = 15, ExpCar = _9)
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Explain how the Park test for heteroscedasticity formalises the graphical test of examining
a residual plot.-For a particular case the null hypothesis of the Park test was not rejected.

Does this imply that heteroscedasticity is not a problem ? 5,1+3+2.4

3 = g feafa & fau cLRM &t T fafau | afteegied & gdem
®J CLRM &I Ty Ar=al &+ savaswdl ol € 7 39 Hradl & Siifad &l
faa=m =ifsu

2014 H TRt 39 & 365 UM 8] WUfed sfiwgl & YR W SAehfcd
frefafad wagEn et W faar e .

ExpCar, = 26 — 260(1/Inc, )
Tl
ExpCar : R W =4 (/@ H)
Inc : WA S el
() WIS & UH Hl AT HifT |

() T 3@ w1 9 W A HIU fod Y HR 96 @il a6 $)
FHfAd TSI Hed & AE-FT GHaA B ARE W FART
(i) R U FF HI YEIST A H o " F & ? (Inc = 15,

ExpCar = 9)
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TEL-faUHAT (heteroscedasticity) &1 UTeh TUAETT (Park’s test) 3Taf¥rsd] & fo=
(residual plot) & TO&0 &1 Mu=ifies ®9 4 ¥, gugmu | fwdt & v foufy
0 o % THT A YA IHew I STEieR @ fwar e gue aed
7% ® f& yoo-fawga &t woen faemm =& o 2

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 :

InSal, = 2.3501 + 3.6306 D, + 2.6354 D3, + 0.1527 WE, + 0.234 (D3, * WE))

se = (1.86)  (1.67) L0762 (002 (0.09)

RZ

Il

0.8968
In : Natural log
Sal : Annual gross salary in Lakhs of Rupees
WE : Work exprience in years
; = 1 if one has MBA deg_reé
= 0 otherwise
Dj; = 1 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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(i) Find the relative change in salary due to one year increase in work experience
for male and female executives. Do they differ statistically at 5% level of

significance ?

(7if) Now suppose out of this sample of executives, 48 are female MBA executives
and 156 are male MBA executives. To find out the relation between income earned

and work experience, we run three regressions.

Regression A : for 156 male MBA executives

In Inc, = & + b WE, RSSA = 3.701
Regression B : for 48 female MBA executives
In Inc, =&, +B, WE, RSSB = 4.803

Régression C : with 204 (156 male + 48 female) MBA executives :
In Inc, = ¥, + 5, WE, RSSC = 9.7602

Using the above data, at 10% level of significance, check whether statistically there
is an improvement in doing a Regression C as compared to other two subsample
regressions.

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

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

P
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(@) MBAamEﬂaﬁﬁwummmﬁgﬁ?ﬁ%smmm -
sfufEl ¥ sifwe dufea ey o frefafaa Ates sefed foar T ¢

inSal, = 2.3501 + 3.6306 D,; + 2.6354 Dy; + 0.1527 WE; + 0.234 (D3; * WE)

,se = (1.86)  (1.67) (0.762) (0.02) (0.09)
RZ = 0.8968 -
In : Whideh TALTOR =
Sal : oM THU Y9 @l T A
WE : &ya a8 §

D,; = 1 9% fret & u MBA feilt &
= 0 3=
Dy, = 1 Te9 St o
= o ofeen AfUwR =g
() i MBA SusTEl o Tew TR-MBA SRl BY STe-3Ter TS
gt fafen) |
(i) &% 9 Hieen sfumfc ¥g erigye § o a6 gs B FO S
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Gi) 319 WA difee fe sfyeial & 3 gfaesl § 9 48 wfeem MBA
ARl € 9 156 9 MBA sfusit ¥ affa o 3 wmipE &
T &Y Jd A ' 8FA a9 gEisEe fEwu)

WHISEUT A : 156 89 MBA sfyamifai =g :

Inc, = a, + b, WE; RSSA = 3.701
|EIAUT B ;48 Higel MBA fusfEt R -
Inc, = &, + B, WE; RSSB = 4.803

WHISEUT C ;. 204 (156 T&W + 48 Hfgem) MBA sfuwfEl 29 -

Inc, = 4, + 8, WE, RSSC = 9.7602

STH AHS F AT A 10% WlHd TR W TH wew T, a8 @y

& fau o =0 wmyEw ¢ =1 w5, A Su-vhes 3 usEt | w5

% YHEd difegsEa 9 4 e T

R I H weE@ ¥ fRE ywR wg@ed # gwen s fatsm
fovar <1 wh@ %, ™ REW W wEEa ¥ gumEw)
Prove that the slope coefficient from a regression of Y; on X, is the same as the slope

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

from their respective means.

RT.O.
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(b) Consider the following regression output :

(©)

~

¥, = 0.2033 + 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 regression results are obtained from a sample of 19 households. Suppose the income
(X() is 0.58. On the basis of the regression results given above, what is the mean expenditure
on food ? Establish a 95% confidence interval for the predicted mean expenditure on

food, given that X = 0.5.
A researcher estimated the fqllowing demand function for money
InM, = 2.6027 — 0.4024 In R, + 059 In Y, + 0.524 In M, _,
e = t1.24) (0.36) (0.34) (.0992)
R? = 0.92 d =123 n = 41
In : Natural log

M, : real cash balances
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(b)
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R, : long term interest rate

Y, : aggregate real national income

O]

(if)

(i)

Test at 10% significance the presence of first order autocorrelation (conduct a two-

tailed test).

In the light of the above result, is the researcher correct in using the r-test to check

the impact of long term interest on demand for money ?

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

to check for first order autocorrelation ? Give reasons. 2,6,5+1+1

ﬁ?@ﬁﬁmﬁY,%x!.wwmﬁmﬂvﬁaaéamsﬁ%yi%xi
W TN H OB, Wy, Ax, Y, T X, B AT-A wEd § frge §

ﬁw%@awmuﬁmﬁwfaam#ﬁq:

Y, = 02033 + 0.6560X;

se = (0.0976) (0.1961)

RSS = 0.0544

el

Y

Il

Il

WSH W 49, g9/ w94 o
A&, TR T W

P.T.O.
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19 TRER & T whied @ TmsEw wRom W fRY S ¥ WA et
fmaﬂu(xo)o.ss%lW‘wwmﬁéwwm%ﬁmmmw
mw%?mw%qﬁarmm%ggs%ﬁﬁmmaﬁﬂm,
g X = 05.

@@mﬁﬁﬁmmmwmmh
inM, = 2.6027 - 04024 In R, + 0.59 In Y, + 0.524 In M, _

se = (1.24) (0.36) (0.34) (.0992)

R2=092 d=123 n =41
In : Thfdeh TTLTUH

M, : STEdfas e W

R, : SreeMed <Al

Y, : 9 Sdfosh T E

(i) 10%mﬁﬂwmummﬁwaﬁmﬁaﬁ%§uﬂm
FIfSw | (B-T=54 (two-tailed) T HITSQ) |

(if) Wwwqﬁvﬁiﬁqﬁﬁ&qﬁmmﬁmmaﬁmw
AFFET SIS X F TN & TAe ¥ ~THE0 H ST fRA S
T % ?
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(i) ITYH GROTH B YR W FN Y YUW F J wEegEl @

T RG GY-TMSH T (Breusch-Godfrey testj F HHd § 7 FRU
gifm |

Let the population regression function be :
Y =B+ By X + By Xy, + oy

How will you transform the model to obtain homoscedastic errors under each of the
following éases, assuming all other CLRM assumptions for u; hold ? Do the transformed

regressions in each of the cases have an intercept term ?
D u; = e(Xy)

@) E@?) = o%(X3)'"?

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

From the annual data for the manufacturing sector for 1899-1992 the following regression

results were obtained :.

Il

InY =281 -053 InK+061InL + 0047 ¢ ... (1)

se = (1.38)  (0.44) (0.14) (0.006)
R2 = 0.97 P-value of F test = 0.000
Where

In : Natural log

BET.O.
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Y = index of real ou.tput
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 . K
ln(—) =_0.11+ 0.18 In (—) 00061 .l (2)
L L
se = (0.03) (0.05) (0.002)
RZ = 0.95 P-value of F test = 0.000

(i) Inregression (1), what are the a priori signs of the coefficients log K and log L ?
Do the results conform to this expectation ?
~
(i) Is there multicollinearity in regression (1) ? How do you know ?
i ; ’ ; : K

(iif) In regression (2), interpret the coefficient of In (1—] :

(iv) Do you suspect multicollinearity in second regression ? Why or why not ?
3+3,4+2+3

(@ WM ifau f& gafe gmsEwm wed fe TR § o

Y, =B+ By Xp B3 Xy t gy



