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Instructipns for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. Answer any Ssix questions out of seven.
3., Al questions carry equal marks.
4, Use of a simple non-programmable calculator is allowed.
5 Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper. )
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1. (@)
(b)

2. (a)
(b)

2

Explain the Conditional Independence Assumption (CIA) and discuss its
significance in the context of matching methods.

f

State the three requirements that need to be fulfilled by an instrument. Also
state the Local Average Treatmeqt Effect (LATE) theorem. (8,7)

Write the first stage, second stage and reduced form equations.in two-stage
least squares (2SLS) framework with one instrument; Given Y: outcome, D:
causal variable, Z: Tnstrument.

Suppose Scholarship is given to students scoring > 50 marks in a qualifying
exam. We want to know the effect of the scholarship on final exam scores.
The following information is given

Y : Final exam score
D : Scholarship received (1=yes)

X : Qualifying score

Student X | D B Y
- a7 | 0 65
2 48 0 R
3 49 0 70
4 50 1 | 77
5 51 1 ; 79
6 52 1 80

(i) Compute mean Y for X < 50 .and for X > 50

(i) Compute Regression Discontinuity (RD) estimate as the difference in
means of final exam score (sharp cutoff).
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(iii) What does the above result tell us about scholarship impact at the
cutoff? 8,7)

(a) State the assumptions/conditions for Fixed Effects Regression Models.

(b) Consider the following two models :
Y = BrXu+ o+ A+ U
and

Y = Bo +72D2i + -+ Dy + BiX i+ 02B2; + -+ Oy BTy + Uie

where D2, = 1 ifi=2 and 0 otherwise, B2, = 1 if t = 2 and 0 otherwise,
and so forth. How are the coefficients (Bg, V2, > Vs 83, ..., 0p) related to
the coefficients (&7, «» Cys Ay s A7)? ' (8,7)

(a) Consider the following cross-section regression results for 2500 observations
from the Linear Probability Model (LPM). The definitions of variables used
are as follows:

’

. DENY = 1 if application for loan by an income-earning-individual is
denied by the bank; 0 otherwise '

- CREDIT_SCORE = credit score of loan applicant.

« RURAL = 1 if the loan applicant resides in rural area; O if the loan
applicant resides in urban area

Dependent variable: DENY

Linear Probability Model (LPM)

Constant | 0.084 (0.031)
CREDIT_SCORE -0.142 (0.021)
RURAL | 0.163 (0.027)

Note: The figures in parentheses indicate standard errors.
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5.

6.

() Interpret the estimated slope coefficients in the LPM. Are they
statistically significant?

(i) Would you recommend using a Logistic Regression to estimate the
model? Why?

(b) Explain the Probit Model. Why is it better than the Linear Probability Model?

Explain. (8,7)

(a) What is selection bias, and how can.the use of randomization help reduce
it?

(b) Consider the following model :
Yie = Bo+ BiXie +v2D2; + v3D3; + y,D4; +uy,:

wherei e {1,...,4};t e {1,....,T}; D2, D3, and D4, are binary Tegressors;
and D2, + D3, + D4, = X, Where Xo,it =1 for all i and t. What is the
problem in estimating this model? Explain. ’

(a) “Explain the Mean Squared Forecast Error (MSFE)? Discuss the two sources
of randomness that contribute to the MSFE.

(b) Usfng autoregressive models, AR(p), of the U.S. GDP growth rates with

’ data from 1962:Q1 to 2017 :Q3, the results are given below. Here, SSR
denotes the sum of squared residuals, p is the order of the AR model, and
T =223. 1t is also given that In(T)/T = 0.024 when T = 223.

p [SSR(p)/T]__ | In[SSR(p)/T]

0 10.477 2349

1 0247 = |2224

2 8.954 2.192

3 | 8.954 2.192
Given the above information : ¢

(@) Calculate the Bayesian Information Criterion (BIC) for BIC(0), BIC(1),
BIC(2), and BIC(3).

PPl

wh}' .




5098 . 5

(i) Using the estimated values of BIC from the above, determine the
appropriate lag length and explain your reasoning. 8,7

«

7. (a) Explain the concept of the unit root in an AR(1) model for detecting the
stationarity of a time series. What would be your conclusion about stationarity

if all the roots in AR(p) are found to be greater than one in absolute value?

(b) Describe the Dickey-Fuller test applied to an AR(1) model for testing the
presence -of a unit root. (8,7)

1L (%) aoe wEe IO < S <o T R R & west ¥ weet weer w

Hifel
T (@) Tt Seer B o ot SE et S s o SEe we S e S ST
- e T o i) _ (8,7)

2. (%) TF SYERT B WY A- KON =red T (2SLS) wRwT F o wweo, i o
' STaRE T RiRag; wet Y: aRum, D: SROTETs W), T Z: SUER B

(@) i ARG 7 s wen ¥ 50 Sich a1 SO S S W R A el s\
SEGRT W& N S 31 B SR AR TOe W SR WO S e
F Fwfilae s @ i 2 ' '

7 Y : o uen W W Sw
D : SEERy W 8 (1 = #)

",;’(_ X : i qlen ¥ WS e

? % ' Student X D Y
1 47 0 65
2 48 0 67
3 49 0 70
4 50 1 77
5 51 1 79
6 52 1 80
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() X <50 3R X =50 g Y =t 3w 99 7 FiRm

(i) SR TAET JieAl D MG B AR & w0 § I Rl (RD) o
(fa T - 3w & o) aRefm HilvwL,

(iil) STfer aRom &% e - 3w g W SEERT & wiE & aR ¥ 9 S
27 , (8.7)
3. (=) FerR wia wRere dea & R saws aronst /7@t = i
(@) P < Hel ® BER A

Yie = BiXue + a; + A +uye
3K

Yie = Bo + ¥2D2; + - + v D0y + BiX 50 + 6,B2¢ + - + 6¢BTy + 1y

WEf D2, =13k i=2 3R 0 =M, B2, = 1 4R t =2 R 0 3w, 7o 30
AR

TOUE (B Vs wves Vs 820 vees 1) T (@ wovy Oy Ay wovy Ap) ORI A T WETRT
87 (8,7)

4. (=) FeliRas 2500 JEeiEl W SNETRS g~ AT ARoRE qRvm IR widiar
e ¥ I §Y TR W A IR i ¥

- DENY = 1 aft smr- aiftia ot oot <l o 291 i Soh 31 Sl
o fear S B; SFaem 0

 CREDIT_SCORE = %0 Jaaeh &l Hhise ©hiK

» RURAL = 1 4% 9 J&den T &= 3 Fam o 2; 0 9t 320 smkew
WA 89 ¥ e w2
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(@) MR e ot e fRe 75 e wiEE dsa ¥ R JER Ao 27 we

7
snfd =) : DENY
War wlkew wEd
Constant 0.084 (0.031)
1 CREDIT SCORE -0.142 (0.021)
RURAL 0.163 (0.027)
FISH A q T dEw “W_ gfedt 3

() YR TR et ¥ SRR WAl QUUCH! Y AT SIS TR A QiR
T A AETAY BT ;

-

(i) TN I T ded B AT B g Aifiesd IR 6 TR R
" s AT A

HINYI . (8,7)

- (=) Wqﬁugm%wu@ﬁgﬁwwmgﬁaﬁmﬁﬁﬁmmméﬁr

27 e Fifiel

(@) FfaRae Wiser | faar wiie:
Yie = Bo+ BiXie +v2D2; +y3D3; + vy D4 + Uit

S i e {1,..,4}; t € {1,..,T}; D2, D3, 3R D4, T fasmandisnya =R ¥ 3
D2, +D3,+ D4, =X,,, & X, = 1 @R & e i 3 t | 70 Ao & wfewrw
¥ o G 87 T il

() aﬂaaaﬁaqj@rﬁgﬁﬁmml MSFE ¥ drrer 3% o agRowd &
& 9 w e B

—
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(&) 93w U5T SRRST & Gl e 99k gfe T @ FIg 1962:Q1 ¥ 2017:Q3 W
& JeRSl o STENT e §¢ - e AR(p) IR e 1w 81 aRume
A= few e 2 98 SSR @A) B T @ AN, p T - WREER Wied o %9 8, qu
T =223 2195 0 Rar v & & 590 T =223 A In(T)/T = 0.024 |

e TISSRGYT] |in[SSRGYT] | :
10 10.477 2.349
1 9247 2.224.
2 8.954 2.192
3 8.954 2.192
TR G T AHER D He A
(i) BIC(0), BIC(1), BIC(2) 3t BIC(3) & forg S3itaet Gl wiFige it Iur
ST
(i) SWEFT ¥ W BIC & FTAFT AR AT IUENT eh SUGFT N1 - S
FuiRe IR T J@ o N we it (8,7)

7. (@) AR(1) e ¥ Bt - sEen o R B e W ¥ ‘e w1 @

FEERIN hY TIT FTEL AR’ AR(p) & Wit 9 URamr ¥ v ¥ it ww o, &
oo & aR & JaeRt ey o= Bn? .

(=) AR(1) Weer ¥ afie & ot SuRey & wle 3 Y Ref - o w0 v
QiR (8,7)

(5000)
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