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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions carry equal marks.

3. Use of a simple non-programmable calculator is allowed. Statistical tables are

attached for your reference.

4. All intermediate calculations should be rounded off to 4 decimal places.

5. The values provided in statistical tables should not be rounded off.

6. All final calculations should be rounded off to two decimal places.

7. All relevant tables are attached to the paper

8. Question 1 is compulsory, and attempt any four questions from the remaining six

questions.

9. Answers may be written either in English or Hindi; but the same medium should

be used throughout the paper.

Nk=kksa ds fy, funsZ'k

1- bl ç'u&i=k ds feyrs gh Åij fn, x, fu/kZfjr LFkku ij viuk vuqØekad fyf[k, A

2- lHkh ç'uksa ds vad leku gSa A

3- lkèkkj.k ukWu&çksxzkescy dSydqysVj ds mi;ksx dh vuqefr gSA vkidh lgk;rk ds fy, lkaf[;dh;

rkfydk,¡ layXu gSa A

4- lHkh eè;e x.kukvksa (intermediate calculations) dks 4 n'keyo LFkkuksa rd iw.kkaZfdr fd;k

tkuk pkfg, A

5- lkaf[;dh; rkfydkvksa esa fn, x, ekuksa dks iw.kkaZfdr ugha fd;k tkuk pkfg, A

6- lHkh vafre x.kukvksa dks nks n'keyo LFkkuksa rd iw.kkaZfdr fd;k tkuk pkfg, A

7- lHkh çklafxd rkfydk,¡ isij ds lkFk layXu gSa A

8- ç'u 1 vfuok;Z gS] vkSj 'ks"k Ng ç'uksa esa ls fdUgha pkj ç'uksa ds mÙkj nsa A

9- bl ç'u&i=k dk mÙkj vaxzsth ;k fganh fdlh ,d Hkk"kk esa nhft,] ysfdu lHkh mÙkjksa dk ekè;e ,d

gh gksuk pkfg, A
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1. State whether the following statements are True or False. Give reasons/

justifications for your answer.

(i) A regression result based on OLS using 42 observations and 5 explanatory

variables reported an R2 = 0.142. The Adjusted R2 should be negative.

(ii) The slope coefficient of a regression obtained through OLS is 2.11. Since

this value is now known and constant, the slope coefficient is not a random

variable.

(iii) In the presence of high multicollinearity, it becomes difficult to assess the

individual statistical significance of partial regression coefficients due to

inflated standard errors.

(iv) Weighted Least Squares (WLS) produces efficient and unbiased estimates

even in the presence of heteroskedasticity

(v) A dummy variable regression, such as  provides a

framework for testing whether the conditional mean of  differs across two

groups defined by .

(vi) The first difference transformation to eliminate autocorrelation assumes that

the coefficient of autocorrelation must be –1. (6×3=18)

2. Suppose we have a regression equation relating consumption expenditures (y) to

income (x) for 20 families in a certain region. Both y and x are measured in

thousands of rupees. The estimated regression is as follows
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(i) Interpret the slope coefficient in the above regression. Test the overall

significance of the regression at the 5% level of significance. Suppose y and

x are measured in lakhs of rupees, instead of thousands of rupees, then how

would the coefficients of the above regression be affected? Interpret the

new slope coefficient thus obtained.

(ii) Suppose the plot for estimated residuals with respect to x in the above

regression indicates that the error variances are not constant but increase

with the value of x. Will this cause a problem in OLS estimation? What will

be the consequence of such a problem?

(iii) In order to test the presence of the above problem, a formal test (Glejser

test) was conducted, and the following result was obtained

How would this help in confirming the problem identified in part ii above?

State the null hypothesis of this test. (6×3=18)
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3. A researcher aims to predict the Return on Assets (ROA) of Micro-Finance

Institutions (MFI) using the following model:

Where NoB is the number of borrowers, FM is the percent of female borrowers,

and LO is the number of Loan Officers. Based on 54 MFIs, the following results

were obtained using OLS:

(i) Interpret the coefficients of NoB and FM.

(ii) Based on the results above, how would you check for the presence of

Multicollinearity in the regression? If found, will the aim of the researcher be

difficult to achieve?

(iii) The Variance Inflation Factor for NoB was reported to be 17.3. How do

you think this number was obtained? (6×3=18)

4. A researcher studies monthly household water consumption (in kilolitres) in different

regions.

The following regression model is specified :
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Where :

C
i
: Monthly water consumption

HHSize
i
: Household size (number of members)

Income
i
: Monthly household income (in Rs. 10,000s)

D
M,i

 = 1if the household uses a metered water connection, 0 otherwise

D
A,i

 = 1if the household lives in an apartment, 0 otherwise

The estimated Regression Result based on 39 households using OLS is

(i) The researcher wants to calculate the effect of income on water consumption

for non-metered, non-apartment households and for Metered, non-apartment

households. What does she calculate, and is the difference statistically

significant at 1% level of significance?
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(ii) The researcher also wants to find the impact on the consumption of water

of a non-metered apartment on average if another member is added who

earns `50,000 per month. What will be her finding?

(iii) The researcher realised that she had forgotten to test for heteroscedasticity.

Which of the parts above will she have to rework, and why? (6×3=18)

5. (a) A regression model is specified as  where u and X satisfy all

the basic OLS assumptions. Two estimators of β have been proposed.

Which of the two estimators is unbiased?

(b) Suppose we run a regression  where Y
i
 = log of

production per worker, X
i
 = log of the wage rate, and the subscript i refers

to the ith firm in industry A. The parameter β
2
 may be interpreted as a

measure of the elasticity of substitution between labor and capital. The least

squares results for industry A are

Show that .
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(c) Consider the model  for which all of the basic assumptions

are satisfied except that u
t
 = ρu

t–1
 + v

t
 where v

t
 is a white noise process

(i.i.d. with mean zero and constant variance). Can OLS estimation still be

applied? Show with a derivation a suitable transformation to correct for this

problem. (6×3=18)

6. A researcher wants to model the monthly sales (Y) of retail stores in a city as

a function of different location and demographic variables. The original regression

model is estimated as :

Where :

N = Number of competitors nearby, P =Population in the neighborhood (in

thousands)

I = Average household income (in Rs. ‘1000), n = 40 observations

The model is re-estimated by adding a variable A = the last digit of the store’s

postal code:
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(i) Do you suspect a specification error in Regression II? Explain why.

(ii) What are the possible consequences of such an error for OLS estimation?

(iii) Suppose the researcher decides to test for specification error by including

squares and cubes of fitted values in Regression II. After rerunning the

regression R2 = 0.85. Carry out the Ramsey RESET F-test at the 10%

significance level. State the formula and steps clearly. Draw a conclusion

about the presence of specification error. (6×3=18)

7. The following cost function for electricity generation was estimated for 29 firms

in an economy

where Y = total cost of production

X = output in kilowatt hours

P
1
 = price of labor input

P
2
 = price of capital input

P
3
 = price of fuel

u = disturbance term
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The estimated model is as follows

After imposing the restriction that the sum of price elasticities is one

(α
1

+ α
2

+ α
3

= 1), the transformed estimated regression is

(i) Interpret the regression slope coefficients in Model I and Model II.

(ii) How would you find out if the restriction (α1 + α2 + α3) = 1 is valid?

Show your calculations.

(iii) Construct an ANOVA table and then check for the overall significance of

Model II at 5% level of significance. (6×3=18)

1- crk,a fd fuEufyf[kr dFku lR; gSa ;k vlR;A vius mÙkj ds fy, dkj.k@vkSfpR; nsaA (6×3¾18)

(i) 42 voyksduksa (observations) vkSj 5 O;k[;kRed pjksa (explanatory variables) dk mi;ksx

djrs gq, vks,y,l ij vkèkkfjr ,d çfrxeu (regression) ifj.kke esa R2 = 0.142 ntZ

fd;k x;kA ^lek;ksftr R2* (Adjusted R2) Í.kkRed gksuk pkfg,A
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(ii) vks,y,l ds ekè;e ls çkIr çfrxeu dk <ky xq.kkad (slope coefficient) 2-11 gSA pw¡fd ;g

eku vc Kkr vkSj fLFkj gS] blfy, <ky xq.kkad ,d ;kn`fPNd pj (random variable) ugha

gSA

(iii) mPp cgq&lglacaèk (multicollinearity) dh mifLFkfr esa] c<+h gqbZ ekud =kqfV;ksa (standard

errors) ds dkj.k vkaf'kd çfrxeu xq.kkadksa ds O;fDrxr lkaf[;dh; egRo dk vkdyu djuk

dfBu gks tkrk gSA

(iv) Hkkfjr U;wure oxZ (Weighted Least Squares - WLS) fo"kerk (heteroskedasticity) dh

mifLFkfr esa Hkh dq'ky vkSj fu"i{k vuqeku çnku djrk gSA

(v) ,d Meh pj çfrxeu] tSls fd , ;g ijh{k.k djus ds fy, ,d <kapk

çnku djrk gS fd D;k  }kjk ifjHkkf"kr nks lewgksa esa  dk l'krZ ekè; (conditional mean)

leku gSA

(vi) vkWVks&dksfjys'ku (autocorrelation) dks [kRe djus ds fy, ^çFke varj :ikarj.k* (first

difference transformation) ;g ekurk gS fd vkWVks&dksfjys'ku dk xq.kkad &1 gksuk pkfg,A

2- eku yhft, fd gekjs ikl ,d fuf'pr {ks=k ds 20 ifjokjksa ds fy, vk; (x) vkSj miHkksx O;; (y)

ls lacafèkr ,d çfrxeu lehdj.k gSA nksuksa y vkSj x gtkj #i;ksa esa ekis x, gSaA vuqekfur çfrxeu

bl çdkj gS %
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(i) mijksDr çfrxeu esa <ky xq.kkad (slope coefficient) dh O;k[;k djsaA 5% lkFkZdrk

Lrj ij çfrxeu dh lexz lkFkZdrk (overall significance) dk ijh{k.k djsaA

(ii) eku yhft, fd y vkSj x gtkj #i;ksa ds ctk; yk[k #i;ksa esa ekis tkrs gSa] rks mijksDr

çfrxeu ds xq.kkad dSls çHkkfor gksaxs\ bl çdkj çkIr u, <ky xq.kkad dh O;k[;k

djsaA

(iii) eku yhft, fd mijksDr çfrxeu esa x ds lacaèk esa vuqekfur vo'ks"kksa (residuals)

dk IykWV ;g n'kkZrk gS fd =kqfV fHkUurk,a (error variances) fLFkj ugha gSa cfYd x

ds eku ds lkFk c<+rh gSaA D;k blls vks,y,l vuqeku esa dksbZ leL;k gksxh\ ,slh leL;k

dk ifj.kke D;k gksxk\

bl leL;k dh mifLFkfr dk ijh{k.k djus ds fy,] ,d vkSipkfjd ijh{k.k (Glejser test)

vk;ksftr fd;k x;k] vkSj fuEufyf[kr ifj.kke çkIr gqvk %
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;g Åij Hkkx (ii) esa igpkuh xbZ leL;k dh iqf"V djus esa dSls enn djsxk\ bl ijh{k.k dh

'kwU; ifjdYiuk (null hypothesis) crk,aA

3- ,d 'kksèkdrkZ fuEufyf[kr ekWMy dk mi;ksx djds ekbØks&Qkbusal laLFkkuksa (MFI) dh laifÙk ij

çfrQy (ROA) dh Hkfo";ok.kh djus dk y{; j[krk gS %

tgk¡ NoB mèkkjdrkZvksa dh la[;k gS] FM efgyk mèkkjdrkZvksa dk çfr'kr gS] vkSj LO Í.k

vfèkdkfj;ksa dh la[;k gSA 54 MFIs ds vkèkkj ij] OLS dk mi;ksx djds fuEufyf[kr ifj.kke çkIr

gq, %

(i) NoB vkSj FM ds xq.kkadksa dh O;k[;k djsaA

(ii) mijksDr ifj.kkeksa ds vkèkkj ij] vki çfrxeu esa cgq&lglacaèk (Multicollinearity) dh

mifLFkfr dh tkap dSls djsaxs\ ;fn ;g ik;k tkrk gS] rks D;k 'kksèkdrkZ ds y{; dks çkIr djuk

dfBu gksxk\

(iii) NoB ds fy, ^osfj,al bUÝys'ku QSDVj* (NoB) 17-3 ntZ fd;k x;k FkkA vkidks D;k yxrk

gS fd ;g la[;k dSls çkIr gqbZ\ (6×3=18)
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4- ,d 'kksèkdrkZ fofHkUu {ks=kksa esa ekfld ?kjsyw ikuh dh [kir (fdyksyhVj esa) dk vè;;u djrk gSA

fuEufyf[kr çfrxeu ekWMy fufnZ"V gS %

tgk¡ %

C
i
: ekfld ikuh dh [kir

HHSize
i
: ifjokj dk vkdkj (lnL;ksa dh la[;k)

Income
i
: ekfld ?kjsyw vk; (10]000 #i;s esa)

D
M,i

 = 1 ;fn ?kj esa ehVj okyk ikuh dk dusD'ku gS] 0 vU;Fkk

D
A,i

 =  1 ;fn ifjokj vikVZesaV esa jgrk gS] 0 vU;Fkk

OLS dk mi;ksx djrs gq, 39 ?kjksa ij vkèkkfjr vuqekfur çfrxeu ifj.kke gS %
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(i) 'kksèkdrkZ 'fcuk ehVj okys] xSj&vikVZesaV* ?kjksa ds fy, vkSj 'ehVj okys] xSj&vikVZesaV* ?kjksa ds

fy, ikuh dh [kir ij vk; ds çHkko dh x.kuk djuk pkgrk gSA og D;k x.kuk djrh gS] vkSj

D;k varj 1% lkFkZdrk Lrj ij lkaf[;dh; :i ls egRoiw.kZ gS\

(ii) 'kksèkdrkZ vkSlru ,d 'fcuk ehVj okys vikVZesaV* dh ikuh dh [kir ij iM+us okys çHkko dks

Hkh tkuuk pkgrh gS] ;fn ,d vkSj lnL; tksM+k tkrk gS tks çfr ekg 50]000 #i;s dekrk gSA

mldh [kkst D;k gksxh\

(iii) 'kksèkdrkZ dks ,glkl gqvk fd og fo"kerk (heteroscedasticity) dk ijh{k.k djuk Hkwy xbZ FkhA

mls Åij ds fdu fgLlksa ij fQj ls dke djuk gksxk] vkSj D;ksa\ (6×3=18)

5- (d) ,d çfrxeu ekWMy  ds :i esa fufnZ"V gS tgk¡ u vkSj x lHkh cqfu;knh OLS

ekU;rkvksa dks iwjk djrs gSaA β ds nks vuqekud (estimators) çLrkfor fd, x, gSaA

nksuksa esa ls dkSu lk vuqekud fu"i{k (unbiased) gS\

([k) eku yhft, fd ge ,d çfrxeu  pykrs gSa tgk¡ Y
i
 ¾  çfr

Jfed mRiknu dk ykWx] X
i
 ¾  etnwjh nj dk ykWx] vkSj lcfLØIV i m|ksx A dh i&oha

QeZ dks lanfHkZr djrk gSA iSjkehVj β
2
 dks Je vkSj iwath ds chp çfrLFkkiu dh yksp (elasticity

of substitution) ds eki ds :i esa le>k tk ldrk gSA m|ksx A ds fy, U;wure oxZ ifj.kke

gSa %
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fn[kk,¡ fd  gSA

(x) ekWMy  ij fopkj djsa ftlds fy, lHkh cqfu;knh èkkj.kk,a larq"V gSa flok;

blds fd u
t
 = ρu

t–1
 + v

t
 tgk¡ v

t
 ,d OgkbV ukWbt çfØ;k gSA D;k vHkh Hkh OLS vuqeku

yxk;k tk ldrk gS\ bl leL;k dks Bhd djus ds fy, ,d mi;qDr :ikarj.k (transformation)

O;qRifÙk (derivation) ds lkFk fn[kk,¡A (6×3=18)

6- ,d 'kksèkdrkZ ,d 'kgj esa [kqnjk LVksjksa dh ekfld fcØh (Y) dks fofHkUu LFkku vkSj tulkaf[;dh;

pjksa ds dk;Z ds :i esa ekWMy djuk pkgrk gSA

ewy çfrxeu ekWMy dk vuqeku bl çdkj yxk;k x;k gS %

tgk¡ %

N ¾  ikl ds çfrLifèkZ;ksa dh la[;k] P ¾  iM+ksl dh tula[;k (gtkjksa esa)]

I ¾  vkSlr ?kjsyw vk; (1000 #i;s esa)] n ¾ 40 voyksduA
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,d pj A ¾  LVksj ds fiu dksM dk vafre vad] tksM+dj ekWMy dk iqu% vuqeku yxk;k x;k gS %

çfrxeu 

(i) D;k vkidks çfrxeu II esa fofunsZ'k =kqfV (specification error) dk lansg gS\ Li"V djsa D;ksaA

(ii) OLS vuqeku ds fy, ,slh =kqfV ds laHkkfor ifj.kke D;k gSa\

(iii) eku yhft, fd 'kksèkdrkZ çfrxeu II esa fQV fd, x, ekuksa ds oxZ vkSj ?ku dks 'kkfey djds

fofunsZ'k =kqfV dk ijh{k.k djus dk fu.kZ; ysrk gSA çfrxeu dks fQj ls pykus ds ckn R2 =

0.85 vkrk gSA 10% lkFkZdrk Lrj ij jSels fjlsV (Ramsey RESET) F&ijh{k.k djsaA lw=k vkSj

pj.kksa dks Li"V :i ls crk,aA fofunsZ'k =kqfV dh mifLFkfr ds ckjs esa fu"d"kZ fudkysaA

(6×3=18)

7- ,d vFkZO;oLFkk esa 29 Qeks± ds fy, fctyh mRiknu ds fy, fuEufyf[kr ykxr Qyu dk vuqeku

yxk;k x;k Fkk %

tgk¡ Y ¾  mRiknu dh dqy ykxr]

X ¾  fdyksokV ?kaVs esa vkmViqV]

P
1
 ¾  Je buiqV dh dher]

P
2
 ¾  iwath buiqV dh dher]



1546 17

P.T.O.

P
3
 ¾  bZaèku dh dher]

u ¾  xM+cM+h (disturbance) inA

vuqekfur ekWMy bl çdkj gS %

ekWMy 

;g çfrcaèk yxkus ds ckn fd ewY; yksp (price elasticities) dk ;ksx ,d gS (α
1

+ α
2

+ α
3

= 1)]

:ikarfjr vuqekfur çfrxeu gS %

ekWMy 

(i) ekWMy I vkSj ekWMy II esa çfrxeu <ky xq.kkadksa dh O;k[;k djsaA

(ii) vki dSls irk yxk,axs fd çfrcaèk (α1 + α2 + α3) = 1 ekU; gS ;k ugha\ viuh x.kuk

fn[kk,aA

(iii) ,d ANOVA rkfydk cuk,¡ vkSj fQj 5% lkFkZdrk Lrj ij ekWMy II dh lexz lkFkZdrk dh

tk¡p djsaA (6×3=18)
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