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Instructions for Candidates

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

2. The question paper consists of six questions.
3+ Q1 is compulsory. It carries 10 marks.

4, Do any four out of five questions from Q2 to Q6.
Each question carries 20 marks.

5. Use of simple non programmable calculator is allowed.

6. Statistical tables are attached for your reference.
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7. Answers may be written either in English or Hindi;
but the same medium should be used throughout the

paper.
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1. (a) Consider the following multiple regression model
containing three independent variables, satisfying
assumptions of classical linear regression model:

[ T L

¥

r

4581

(ii)

(iv)
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(ii)
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¥€ Wiset W, I quiHt (coefficients) I =en fra
AR A7

e we seE & am%am‘%mv{,uﬁ
fafire 3féal (idiosyneratic errors) u,, ¥ Wit wegsd
B, W G TN I B G B 7

T gt TQe fohe TR S Pt e s
(fixed effects estimator) & R wwzar & Rt

(degrees of freedom) & BWH?

What do you understand by the term ‘weak
instrument’ in an instrumental variables (IV)
regression. Why are weak instruments a
problem? What is the rule of thumb for checking
for weak instruments in a model with a single

endogenous regressor?

What factors govern the use of Logit, Probit
and Linear Probability Model? Discuss.

(10x2=20)
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T I 3¢ ¥ R FER AT w61 i WY, 1™ ¢
¥ o | @ o v I & i T TR w31
E I2T 54 B D G A, REei e 9§ ¥ 0 o g
&, S au, 1987, 1988 3R 1989 & fow &1 Mt v wH
JearEhel B GoEl N AR WG wEiwd (S K grant,
W @ B) & WIE W SR wE W Bl WEw A
T - A B e e & o s aw (des, ds9)
e 1 s wi-fafite w9 (unobserved firm-
specific effects) (a,) =REA™AR =R (explanatory vari;bles)
® WY GEEdreE 2

wtew PR RffEe 2

log(scrapi) = Po + P1 granty + Bp granty_ +

B3 d88 + ﬁ4, d89 + a; -+ Uit

() =@ "ol W Fifiew wwe sgweer  (fixed effects
estimator) I IUGFT B, T QI

(i) Ffwm wwa aRew (fixed effects transformation)
fore 7R W - fafine SR fewwer (unobserved

heterogeneity) SR WIS Hea B 7

4581 3
y = Bo + B1x1 + Bzxz + l33X3 +tu

You are interested in estimating the sum of the
parameters on x, and x,; call this 6, = B, + B,.

(i) Show that & =f;+f, is an unbiased

estimator of 0,.

(i) Find Var(§,) in terms of Var(f,), Var(§,)

-

and Corr(f,,f,)-

(b) Which of the following can cause OLS estimators
to be biased? Explain.

(i) Heteroskedasticity
(i) Omitting an important variable

(iii) A sample correlation coefficient of .95
between two independent variables both

included in the model. (5%2=10)

() & EEa W e FeliRae og wiewe sl (multiple
regression model) W @R i, W wew WRaw
ke s (classical linear regression model) @t
AEIST Al G0 S ©
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y=B0+BIX1+BZX2+B3X3+u
I x, AR x, W W@ 9, = B, + B, & AN @

AT HEN BT 2,

(1) :H"Ez ﬁ; é1=Bl+l§2’ e] a’Tr W ﬁW&T
AR B

(i) WRROT (f,), VRO (f§,) SR w@-w&T (,,5,)

W E W TR (§,) T i

(@) FekiRas % & & @ OLS ITwMel &l Jeraradut
T GHA 7 GHEIEC
(i) TRURIRREN
(i) BFt el T A BiF oW
(iif) wfee % A & wET T D qT .95 A ARET
Feaae uieh|

2. Four hundred driver’s license applicants were
randomly selected and asked whether they passed their
driving test (Pass, = 1) or failed their test (Pass; = 0);

-

~~—
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The model is specified as :

log(scrapy) = Po + P1 granty + Bz granti—, +

ﬁg ds8 + ﬂ4, d89 + a; + Uit

(i) Explain why the fixed effects estimator is

appropriate in this context.

(i) How does the fixed effects transformation
eliminate the firm-specific unobserved

heterogeneity?

(iii) In this model, how would you interpret the

coefficients?

(iv) Based on your knowledge of fixed effects
estimation, what potential problems could u, arise
if there is serial correlation in the idiosyncratic

errors?

(v) How would you test for this? What will be the
degrees of freedom for the fixed effects

estimator? (4x5=20)
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() a® o, 20 IMa,=0%8, @ y, s Fw w fen

e (I i G i 1

(i) 9% o, #0,0,#0 W a, 0,8, Ay, & ke
w0 fFr T W T ARm

(iv) 3 o, =0, a0, 0 3 o = a, 8 A =y, A

w9 T T &9 27 4R €, W TR

(v) = SR SR A & IEm W W o # o, T e
H WIET 27 qHaEyl

Consider a panel data set where the dependent variable
Y, represents the log of firm productivity for firm in
year t. The data is for three years; 1987, 1988 and
1989, on the 54 firms that reported scrap rates in
each year. You are interested in estimating the impact
of a job training program (indicated by a binary
variable grant,) on firm productivity. The model
includes year dummies (d88, d89) to control for time-
fixed effects. The unobserved firm-specific effects

(a,) are correlated with the explanatory variables.

—— e e
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data were also collected on their gender (Male, = 1
if male and = 0 if female) and their years of driving
experience (Experience, in year). The following table

summarizes the resul’gs from the estimated Probit

model :

Dependent Variable: Pass
Explanatory variable (D
Experience 0.041

(0.156)
Male -0.174
(0.259)
Male x Experience 0.015
(0.019)
Constant 0.806
(0.200)

Note: The figures in column (1) indicate estimated
coefficients and the figures below in parenthesis

indicate standard errors.

Using results in Column (1),

P.T.O.
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(i) Akhil is a man with 10 years of driving
experience. What is the probability that he will

pass the test?

(ii) Julie is a woman with 2 years of driving
experience. What is the probability that she will

pass the test?

(i) Does the effect of experience on test

performance depend on gender? Explain.

(iv) Can we use a logit regression for the above

model? Explain your answer. (5%4=20)

SERT EE @ UK W ARGR W AgRew ¥ ¥ g @
3R IR T T fR e SR s gl ¢ I e
form & (Pass, = 1) o g e ¥ sigaiet @ € (Pass,
= 0); I ForT ¥ Haeh, Al v & W (Male, = 1) 3K
Ife e & W (Male, = 0) 3R I gl = sy
st ¥ (Experience, in years) et JeT vaa e W 21
I Wie wiiee (estimated Probit model) & wRowa =
TR T a et W far e 2
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() If a, # 0 and a, = 0, find the reduced form for

Yo

(i) Ifa, # 0, a, # 0 and o, # a,, find the reduced

form for y,.

(iv) Does y, have a reduced form in case a, # 0,

a, # 0 and a, # a,? If yes, specify.

(v) Is the condition a,; # a, likely to be met in
supply and demand examples? Explain.

(4%5=20)

o 3R R T w W Wy, (typically “quantity”) &
wa IR ST W % w7 ¥ - e womet )RR
W

¥y = oy, t Bz

Y1 = 0y, t Byz, tu,

() @ 0, =0 a,=0 T, T wEEe &y, & fw
T foFar i w9 (reduced form) T fremmT 21
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(i) W WY fF U um @ siRem =R, 16 9§ =t
g i Frereaw we @ g0 (dschool) SR Trereew
wictar o U (dcollege) ¥ weifer JeT 71 == g
fF @ A 33 We (instruments) B YHT T

(iii) T T B 31T Iuge Hied & STHE (instruments)
¥ dschool 30 dcollege ol WEF & & ¥ ITANT Her
g1 fer & R Ser fFar o w7 (reduced form)
feiRa

(iv) o Raferr sy ey q5a Swiam wwr (iii) ¥ wiest
® AUl TErT o ol 2l

Consider a two-equation system in “supply and demand
form” with the same variable y, (typically “quantity”)

appearing on the left-hand side:
Y=oy, t Bzt oy
Vi = 0¥, * Bz, tu,

() Ifa, =0o0ra,=0, explain why a reduced form

exists for y,.

————

4581 7
R
T TR (1)
] 0.041
(0.156)
T -0.174
(0.259)
T xS 0.015
(0.019)
Reien 0.806
(0.200)

Ac: wem (1) % Ry T ey s Jonet (estimated
coefficients) @@l ¥ 3 wivaw (parenthesis) ¥ BT Wy
s W Fied (standard errors) Rt T@I &)

wem (1) % f7v @ aRoml & SvanT o gu Fefiaa
A A : -

() fee gev B, "R 10 af =1 gl s 8 Se
AL I FA W WA (probability) @ 87
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(i) et wRer 8, RR 2 wd @ gERv sy )
Jgeh TUUT I HT @ wrE (probability) T
77

(iif) o TAOT ¥ FEIT W IIHT B UG el I R
R ek o 37 SEEn

(iv) = & S wWied & fo e wRewer (logit
regression ) Tl SUERT X Tehot 87 U STR < T
I

Consider the following model of earnings :
In(earnings)) = B, + B, age; + B, education, + u,

where earnings is hourly earnings, age is in years,
education is highest qualification obtained, u is the

unobservable component of the model, i indexes the

observation and the f’s are the unknown parameters.

(i) What could be the problem in using OLS to

estimate the above model?
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(i) Suppose you have data on two additional
variables, distance to nearest school (dschool)
and distance to nearest college (dcollege) at 16
years of age. Discuss whether these are likely

to be good instruments.

(i) Suppose you use dschool and dcollege as
instruments in the estimation of the above model.

Write down the reduced form for education.

(iv) State the conditions under which the parameters
of the model in part (iii) above are identified.
(5x4=20)

s & Fekiae dise w AR ARe
In(earnings,) = B, + B, age;, + B, education, + y,

WEl earnings WY He 31 ¥, B 99 ¥ ¥, education Wi
Joom ARAdl 8, u Hisd O I ¥esh  (unobservable
component) ¥, i ST (observation) Y SRR

(indexes) wam & 3R F’s IEIE IFIX B

() SR A H e (estimate) F g R w0
I R T G B el 7
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