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1.     (a)   Explain the conditional Independence Assumption (CIA) and discuss its

significance in the context of matching methods.

(b)   State the tbree requirements`that need to be fulfilled. by an instrument. Also
state the L`ocal Average Treatment Effect -(LATE) theorem.                     (8,7)

2.     (a)    Write the first stage, second stage and reduced form equations.in two-stage

least squar`es (2SLS) framework with one instrument; Given Y: outcome, D:
causal variable, Z: Instrument.

(b)   Suppose Scholarship is given to students scoring 2 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
IIIIIillllllllllllll-

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

(i)  Compute mean Y for X < 50 .and for X 2  50,
~,~

(ii)  Comp.utQ Regression Discontinuity (RD) estimate ;s the difference in
means of final exam Lscore (sharp cutofD.



(iii)  What does the above result tell us ,about ;scholarship impact at the01\
cutoff?
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3.     (a)    St-ate the assumptions/conditions for Fixed Eff.ects Regression Models.

(b)   Consider the following two models :

Yit =  Pixtt +  cxi + ht + Wit

and

Yit=Po+y2D2i+...+ynDni+Pixi,it+6282t+...+6TBTt+ui.t

where D2L =  1  if i = 2 and 0  otherwise, 82t =  1  if t = 2  and 0 otherwise,

and so .forth. How are the coeffi'cients (Po, y2 ,..., ytt, 62 ,..., 6r) related to

the.coefficients  (crj,.„ , crtt, Aj, „. , AT)?                                                                (8,7)

4.     (a)    Consider the following cross-section regression results for 2500 observations
fromtheLinearProbabilityModel(LPM).Thedeflnitionsofvariablesused
are as follows:,                                                                                                   ,

a.DENY=1ifapplicationforloanbyanincome-earning`individualis

denied by the bank; 0 otherwise
\

•  CREDIT  SCORE = cr?dit score of loan applicant.

•  RURAL = 1 if the loan applicant resides in rural area; 0 if the loan

applicant resides in urban area

Dependent variable: Lj.Ei` I

I,inear Probability-Model (LPM)0.084(0.03'1)

ConstantCREDIT  SCORERURAL
-0.142  (0.0-21)

0.163  (0.027)

Note: The figures in parentheses indicate standard errors.

P.T.O.
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5.

6.

4

(i)  Interpret  the  esti-mated  slope  coefficients  in  the  I,PM.  Are  they
stati stic ally significant?

(ii)  Would you recommend using a Lo.gistic Regression to es'timate the
model? WLy?

(b)ExplaintheProbitModel.WdyisitbetterthantheLinearProbabilityModel?
-..Explain.                                                                                                               ,

(8,7)

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

a)   Consider the following model :

yit.=  pO +  p|xit + y2D2i + y3D3i +  r4D4i + Wit.i

where i  €  {i ,..., 4};  t  €  {.1 ,..., T};  D2£,  D3£ and D4j aTre binary regressors;

and  D2£ +  D3£  +  D4£  =  Xo,jt,  where  Xo,£t = I  for  all  i  and  t.  What  is  the

problem in estimating this model? Explain.

(a)`ExplaintheMeanSquaredForecastErior(MSFE)?Discussthetwosources`
of randomness that contribute to the MSFE.

@)   Usi.ng autoregressive models, AR(p),  of the U.S.  GDP growth rates with
data. from  1962:Ql  to  2017:Q3,  the results  are  given below.  Here,  SSR
denotesthesumofsquaredresiduals,pistheorderoftheARmodel,and
T = 223.  It is also given that ln(T)/3T = 0.024 when T = 223.

I SSR /T ln[SSR     IT]2.349
0 10.477
I2 9.247 . `2.224

8.954 2.1922.192
3

` 8.954

Given the above information :

(i)CalculatetheBayesianIIiformationCriteriop(BIC)forBIC(0),BIC(1),
BIC(2),  and BIC(3).
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(ii)  Using the  estimat.ed values  of BIC  from the  above,  determine the
appropriate lag 1?ngth and explain your reasoning.                          (8,.7)

7.     (a)    Explain the concept of the unit root in anAR(1) model for detecting the
stationarity of a time series. What would be -your coliclusion .about stationarity
if all the roots in AR(p) are found to be greater than one in absolute value?

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

+-``

1.      (iFT) HH5Frfu e]T{u[TjhiHTen REarmitriae'i}faia. EHafrT5arTRed
aENtrl

(RT)ianGqqi{urgi{r®afrwhqT@tiREiT5qaTFTiimaawh.3fro3qaR
Ham rfu th iaei                                                                            (8,7)

2.     (E) FTT3qrm i±q[q a-whiFTti (2SLs) fuE i[qai*{uT, iREa{uT
adr grqrfu afro ire; qti.y: Tin, D:  cr,i`ullri-ch tq{, aHr z: T3qEF{uT a.I

(RT)  qFT rm iaT Hfa qin ¥ 50 3fa ffl ri fflRts 3i* Htta ed qfa ia3rfen iri
ap qEFT ch wh €i T5F xp 5T rfu Tha i} 3fafr. tR 3rma iHfflr nd
gi  fiqrtlRqd- idTrfu it Tte a:

y :  rfu rfuIT a. Tnta 3ir

D : xp rna in (1 = ¥`)
x : rfe qthn E il[ta 3f5

Student X D Y

1 47 0 65

2 48 0 •67

3 49 .0 7.0

4 50 1 •77

5 51 1 79

6 52 1 80

P.T.O-
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(i)  x < 50 3fi{ x 2 50 i± ice y tit 3fro qFT aTa irmi

(ii) rfu rfun 6fqff i% 3fro i} 3fa{ a RI ¥ ian fetchrcu.c`i  (RD )  s]grFT
(th 5E-rfe ifr itr) qRrfu qENini.

(ifi) Eqgiv TRm 5¥ ffiE-Gin ffi5 qr xp ii ENTa ifr ck ¥ ifflT qarm.
a?                                                                                                                         (8,7)

3.     (qT) ifro rmTq Hffrofa i± its amTqqT €rmTTdiAI ia irml

(RT) ia± a ffi. TR ia" in :

Yit -  PIxit +  ai + ht + utt

6k

Yit = Po + Y2D2i + ... + YnDni + Pixi,it + 6282t + ... + 6TBTt + viit

ca D2i =
RE whl

1 rfe   i = 2  6ir 0  GIFT, B2t = 1 rfe t = 2  3ife 0  3]qqT, aqT Eat

TJriqi (Po, y2 ,..., ytt, 62 ,..., 6T) iFr   (crj ,..., crtt,1j ,..., AT) Trria# a iHTaqcar
a?                                                                                                                                     (8,7)

4.    (R)  fad+-rdRa-a-2500 Hare tR enrfu rfu-inqfroqfrofro HTin
ire a 3TTta gF -gi .3T9qH 5ff ch TRanqri iaqiaf}aci- a. :

• DENT = 1 TR 6ma-rfu ed ri rfu iFr HUT rfuife EI{r ffledt5a

H iin rm a; 3RT 0

•  CREDIT  SCORE = 3EtlT de'fflifetat

•  RURAL = 1 rfe T5EUT rfe rfu dr ¥ ifro i5{aT €; 0 rfe taEUT Hha

un ha a iin ira a
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6.

rfu iR : DENT

ife HTRirm iisF

Constant 0.084  (0.031)

CREDIT  SCOR`E -0.142  (0.021)

RURAL 0.163  ,(0.027)

tffi S it Tis ffi TFTRE dan,¥i

(i) }RaiRHTharfuti givqquTgiv.ifrqTenap] fflTafflifca
RI a q5EqTpe a.g

(ii) fflT 3TTq` EH ife ta a]grm Er its EffiRE Hfha lit rfu ed tft

giv Fan? ed?

• (H) aiaE I;api3isT ch iEien aei tTa ae HTha ire a fi5H HEm fro €7 Hq=

tfifde I                                                                                                                      (8,7 )

(iH)fflipeffl€aqr-qi€rte9cnhi-qi+q5TrfuSiFTedtiia5HHa5RHBFTFam
a? Hq rm,             .,

(RT)  fa]i+hdRTqTa ife q{ iaFT rfu :

¥tt =  pO +  p.]xtt + y2D2t + y3D3t +  y`4D4t + intt.,

iaa i  €  {i ,..., 4}.; t €  {i ,..., T}; D2j, D3j 3ife D4; ngqT i±anrfu ffl a 3ife

D2£+D3:+D4£=xO,£t,chxO,tt=ienfti±iaei3ft{tiRTtifaiaHfatffl

¥ fflT Hqen a? dr trmi

(E)3@aaqffii[{;=fiFTg±aqRITan`iMSFE¥haenriqT5EErma
a ffi TT{ ed irmi

P.T.O.
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(ia)giv<ienHaRitifrH5aiRa.T5iqraquediitoi962:Qia2.`oi7:Q3aaT
ii 3ap. en wh ed gr a-Hfan iisa AR(p) gil iaiT lip ¥i th
ffiteiTp¥iqffssRHafud.i±ffi5Tdr,,pH-TrmifeifiTim£,i]vT
T = 223 ¥1 zT8 th fen iTqT a iaT iHa T = 223 ch in(T);T = 0.024` I

P [SSR(p)IT] 1n[SSR(p}ff]
0 10.477 2.349
1 9.247 2.224.
2` 8.954 2.192
3 8.954 2.192

tEq{ ft Trfu Gmarfu a tics a :

(i) BIc(0), BIG(i`), BIc(2) 3ft{ Blc(3) a iaeaafdrIrqTife a iTUPIT
t+

ififtrl

(ii) 3qha a "ta Blc i± gil TTfi ch wh qTa 3q9iH th-giv€
ia€ffi ap an wh ad5 ch RE ifei                             (8,7)

.

7.     (E)  AR(1).ife¥ ia5@RE-giv aft fin 5Tqen edg5 "gr qa;' qfr
erauTIUTTch'HtEtrmlifeAR(p)i}whqFfua.ngafflRTaTq[pri,ch
iin ii ri a. enqi5T iatrf HT in7

(iF)AR(1)ihaSqu5aift3qRqfaifrqenfa3]giHica-grqthiFrrfu
rml                                                                                     (8,7 )

(5000)


