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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 carrie$ 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. The following equation describes the median housing
price in a community in terms of amount of pollution
(nox for nitrous oxide) and the average number of

rooms in houses in the community (rooms) :

e

Y
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(iv)
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e waa aRem (fixed effects transformation)
Torg yerR e - fafte s fwmr (unobserved
heterogeneity) @ |HIwT YT 87

@ WS W, 9 Ul (coefficients) & = e
WeRR A ?

i o9E e @ 3T WM B SR W, 4R
ffire 34N (idiosyncratic errors) u,, ¥ it wseser
B, W F AT S I 8 el B 7

3T g Qe fore TR w7 e e s
(fixed effects estimator) & Tw wd=rr =t R
(degrees of freedom) =T BRI?

What is maximum likelihood estimation? What
are the advantages of using maximum likelihood
estimators such as logit and probit, instead of
linear probability model? How would you choose
between the probit and the logit?

What are natural experiments? Discuss how you
would obtain the average treatment effect in

case of a policy change? (10x2=20)

P.T.O.
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T e Yo ¥ R fRR i w6l e Wy, 9 ¢
A wi D g el SemEw @ | w afiRRe e 8)
g FaT 54 G o guer |, Reel v af wh o) 9 g
R, T AN, 1987, 1988 3 1989 & Tw Bl Il =T
JeEeRd @ deler ¥ AR ARG FwEwA (WE W grant,,
W R 3) & wE W smRee ER ¥ 21 AEd A
o - e el vt P e & forg <5 o (des, dsg)
e ¥ SR Wi -fafite wwE (unobserved firm-
specific effects) (a,) sREAS =R (explanatory variables)

H A gEdERn B

wigw TR Rffde 2

log(scrapy) = Bo + By granty + B, granty -+

ﬁg d88 + B4, dg89 -+ a; + Ui

() =@ "o ¥ Fftum wvm sgeme  (fixed effects

estimator) T IUIET 8, TE TG

— e e wn
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log(price) = B, + B, log(nox) + B, rooms + u

(i) What are the probable signs of B, and 3,7 What
is the interpretation of B,? Explain.

(i) Why might log(nox) and rooms be negatively
correlated? If this is the case, does the simple
regression of log(price) on log (nox) produce an
upward or a downward biased estimator of [3,?

(ili) Using the data, the following equations were
estimated :

log(price) = 11.71 — 1.043 log(nox), N =506, R%= 264

log(price) = 9.23 —.718log(nox) + 306 rooms, N =506, R? = .514

Is the relationship between the simple and
multiple regression estimates of the elasticity of
price with respect to nox what you have
predicted given your answer in part (ii)? Does
this mean that -.718 is definitely close to the
true elasticity than -1.043?

(iv) State whether the following statement is true or
false. Also provide justification for your answer:

‘Multicollinearity and micro-numerosity are

identical concepts.’ (2.5%4=10)

P.T.O.
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WEWUl o W (FiEcw siedss & P nox) iR wEE 9
WA HE A NG S (rooms) & HeW ¥ Iq wHE™
A Fuw S o Gue FRleiRae SeRer o R
B

log(price) = B, + B, log(nox) + B, rooms + u

() B, 3R B, = wwifew Weha (probable signs) g7
B, T 314 (interpretation) ¥7 W HIRE

(i) = log(nox) 3R rooms TRRIHH & ¥ TGSl
(negatively correlated) 81 Wt B 7 AT eI T
| gegsite 8, W == log(price) on log (nox)
WA AR (simple regression) B, T SERL
(upward) =1 JFENWTT (downward) TEERIGY SR
(biased estimator) I T 7

(i) ST 1 I Ha §¢ FefcRaa Ee @ S
TAMAT I
log(price) = 11.71 — 1.043 log(nox), N =506, R?>= .264

log(price) = 9.23 —.718log(nox) + 306 rooms, N =506, R* = 514

nox & Wy ¥ waueH 9 o (elasticity) & WA
3Rk 9§ WRWE S ( simple and multiple regression

4769 13

The model is specified as :

log(scrapy) = Bo + Py grant,, + p, grant,. +

ﬁ3 d88 + ﬁ4, d89 -+ a; -+ Ui

(i) Explain why the fixed effects estimator is

appropriate in this context.

(ii) 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 arise
if there is serial correlation in the idiosyncratic

errors u it?

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

estimator? (4x5=20)

P.T.O.
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} estimates) & T ¥t IH T W MU WWr (i) A
I ITIR W QAT T 87 T FEH A 98
alcohol = y, + y; log(earnings) + y,educ + y3 log(price) + u, B - 716 Bt €1 3 1043 S
W&l price IR T A oA qEehlE €, Rred e A (true elasticity) & s 27
1 T IR T W g W i BR educ 3R
% price sfdsiia (exogeneous) & |

log(earnings) = By -+ By alcohol + B, educ + u,

(iv) @y for FliRee oo o0 € srmr s st
I W ST S SaEy: Sgee iR genae

i @ TR B, By 1y 7, Wy, A W T A P (Multicollinearity and micro-numerosity) &R
| B, A i o e Rige (identified) fRe JEEReTy 81’
’ W 87

_ | 2. (a) Four hundred driver’s license applicants were
(ii) ST Iq AT H FFAT T FHR 7 randomly selected and asked whether they passed

their driving test (Pass, = 1) or failed their test
(Pass, = 0); data were also collected on their

|
i
! 5. Consider a panel data set where the dependent variable ) g . )
\ < © the 1 e ductivity for firm | f gender (Male, = 1 if male and = 0 if female). The
! o represents the c'>g OF T proQuctivity ot fm 1 following table summarizes the results from the
f in year t. The data is for three years; 1987, 1988 and estimated models :
E 1989, on the 54 firms that reported scrap rates in
‘ each year. You are interested in estimating the impact %
. .. . . ' Dependent Variable: Pass
5 of a job training program (indicated by a binary |
" . . .. ; Explanatory variable ) ) 3)
‘[ variable grant,) on firm productivity. The model Probit Logit LPM
| includes year dummies (d88, d89) to control for time- Male -0.333 0.622 -0.071
|
. o | (0.161) | (0.303) | (0.034)
fixed effects. The unobserved firm-specific effects } Comsiant 1583 5197 5500
(a,) are correlated with the explanatory variables. 0.124) (0.242) (0.022)

| P.T.O.
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Note: The figures in column (1) indicate
estimated coefficients and the figures below in
parenthesis indicate standard. errors.

Using results from Column (1) to (3),

(i) Compute the estimated probability of
passing the test for men and for women

for each of three models.

) (ii) Are the models in (1) — (3) different? Why

or why not? Explain your answer.

(b) What measures of fit are typically used to assess

binary dependent variable regression models?

Discuss. (12+4+4)

(w) SR wEdE @ AR 9 SHeER W agRew ¥ ¥ T
T R SR TSt @ R Y o gEfew o o It
gC & (Pass; = 1) ar gl (Pass, = 0); BT B
I R & deg ¥, afe oW & @ (Male, = 1)
sl af e S & (Male, = 0), & o1 wdie foman
T e wferen W S wea o uRer @
uR fear T @
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(D If By, By, ;5 ¥, and y, are all different from
zero, which equation is identified?

(i) How would you estimate that equation?
(4%5=20)

(@) =% IR e @ @ ¥ W y, (typically “quantity”)
@ W ‘o S W w w97 | - weieRr womelt
R TR iy :

Yy = oy, + Bz + oy
Y1 = 0y, + Byz, tu,
() aRk o, =0 o, =0 3, | wr By, &

fore @ Reer war w7 (reduced form) =Y
formmer 21

() o o, %0 a, =02, WAy, & fw ==
[ e | G L

(iif) A o, % 0, @, 2 0 R o, # o, 3, W y, I
y, & e &= o W ¥ (reduced form) s
LI

(@) W= <ifke fF aife s sk e & @aa @l
iR Temae e Aisa (simultaneous equation
model) R TreiRa frer s 2

A

P.T.O.




4769 10 4769 7
4. (a) Consider a two-equation system in “supply and ‘[
demand form” with the same variable y, (typically }
. ST TR Pass

“quantity”) appearing on the left-hand side :

‘ D =] ) (2) 3)
Y1 = oy, + Bz + [

-0.333 0.622 -0.071
_ .\ . { gy ©.161) | (0.303) | (0.034)
Yy = 0y, + Byz, tu, A 1.282 2.197 0.900

(0.124) (0.242) (0.022)

() f o, =0 or a, = 0, explain why a reduced
form exists for y,.

' Ae: wiewm (1) ¥ Ay S qUie Toia 8 3K
(i) If @, # 0 and o, = 0, find the reduced Y wew A R W@ g weew IR R i

form for y,.

(iii) If oo, # 0, o, # 0 and o, # a,, find the
reduced form for y, and y,. *

FefelRes 7 =i,

(i) W e W ¥ TRAE & R e sl wfgemey
& forg wderor & I B A ST weTEET
(estimated probability) &l orFT =HifeQl

(b) Suppose that annual earnings and alcohol
consumption are determined by the simultaneous

! wew (1) ¥ (3) ¥ R 7 qRom = S = 59
I
l

equation model:
@) = (1) - (3) W wiew StewT- 3w 27 Al ¥ @

o I Al T A 8 27 U IR T
EAinI

log(earnings) = By + By alcohol + B, educ + u,
alcohol = yq + y4 log(earnings) + y,educ + y3 log(price) + u,

(@) =W ¥ =R ke Wisw  (binary dependent

where price is a local price index for alcohol,
which includes state and local taxes. Assume
that educ and price are exogeneous.

variable regression models) @l SMEHTFT T & R
AR W fe & @ ¥ T (measures) T STENT
rar e 27 Wt SR

P.T.O.
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3. 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 B’s are the unknown parameters.

®

(i)

(i)

(iv)

What could be the problem in using OLS to

estimate the above model?

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.

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

Write down the reduced form for education.

State the conditions under which the parameters
of the model in part (iii) above are identified.
(5%4=20)
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I & Fefoiae Wity W 9IRSk
In(earnings;) = B, + B, age;, + B, education, + u,

el earnings Wi B¢ 3™ 8, age TW & 8, education W=t
JoaaW Al 8, u Wiew Wl I ¥ew  (unobservable
component) ¥, i SEEET (observation) W IR
(indexes) wam 8 3 P’s I IR B

(i) SR WS 0 SR (estimate) & forg OLS =t
I A K FA A B el 87

(i) W AR & s m R Rl W/, 16 9 @
g ¥ frereaw TRt 9 g0 (dschool) 3R frepem™
et & U (deollege) ¥ SR 32T 31 T FIRY
for or ¥ 33 W (instruments) B ERY T

(iii) ¥ AR T 10 Suder Wiee & SR (instruments)
¥ dschool 3R dcollege T @M & & § ITANT et
T fer & fow Ster frr @ = (reduced form)
[Siici

(iv) ¥ Rafen sy e w5 Swdem W (iii) o s
@ WIS W TEEE S W 8|

P.T.O.




