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Instructions

There are two Sections, A & B with a total of 6 questions.
Question 1 from Section A is compulsory.

Answer any 4 out of the 5 questions from Section B.
Marks are given at the end of each question.

Use of simple calculators is allowed.

Section A

1. (a) State the Stable Unit Treatment Value Assumption (SUTVA) and explain its two

components with examples.

(b) Explain the difference between the Average Treatment Effect (ATE) and the Local Average

Treatment Effect (LATE). Under what conditions are they equal?

(c) When treatment effects are heterogeneous, an additional bias term appears in the SDO
decomposition beyond the selection bias. State this decomposition (with all three terms) and

explain the role of the heterogeneous treatment effect bias.
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(d) Consider the following hypothetical data where both potential outcomes are observed for 8
individuals:

Individual Y(0) Y(1) D (Treatment)
1 5 9 1
2 6 10 1
3 4 7 1
4 7 12 1
5 2 5 0
6 3 4 0
7 1 3 0
8 2 6 0

Compute the ATE, ATT, and ATU for this population. Compute the Simple Difference in
Outcomes (SDO). Using the SDO decomposition, compute the selection bias. Interpret your
findings.

4+4+4+6)

Section-B

2. Under the Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA),
unskilled agricultural workers are entitled to a statutory minimum daily wage. In a particular
state, the daily wage cutoff for a wage top-up subsidy is ¥250 per day — workers with a pre-
program baseline daily wage below 3250 are eligible for the top-up, while those earning 3250

Oor more are not.

A researcher uses a sharp RDD to estimate the causal effect of the wage top-up on the number
of days worked per month. The running variable is baseline daily wage, and the cutoff is 3250.

Data from workers with wages between 3200 and X300 are used:
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Days_Worked; = a + 1-D; + f(Wage; — 250) + g

where D; = 1 if the worker's baseline wage < 3250 (eligible for the top-up).

Variable Coefficient Std. Error p-value
Intercept 18.0 0.7 0.000
Eligibility (D =1) 4.2 1.5 0.006
Wage - 250 (}) 0.08 0.03 0.010

(a) What is the estimated causal effect of the MGNREGA wage top-up on days worked per

month? Interpret the RDD estimate.

(b) What is the predicted number of days worked per month at the wage threshold for a worker

who just qualifies for the subsidy?
(c) Is the estimate statistically significant at the 5% level? Justify your answer.

(d) What is the key identifying assumption required for this RDD to yield a valid causal

estimate?

(e) How might workers or employers manipulating reported baseline wages around the 3250

cutoff affect the validity of the RDD? What type of bias could this introduce?

(f) Describe a diagnostic test or visual analysis that could help assess whether the RDD

assumptions hold in this context. B+2+2+4+4+3)

3. In 2023, a state government launched a rural road construction program targeting villages
with a connectivity index score below 50 (on a 0-100 scale). Villages scoring 49 or below
received all-weather road connections; villages at 50 or above did not. A researcher estimates
the impact of road connectivity on annual agricultural productivity (X per hectare) using two

methods:
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Regression Discontinuity Design (RDD): Villages with connectivity index scores between 40

and 60 are used in a local linear regression around the cutoff of 50.

Difference-in-Differences (DiD): The researcher compares villages below and above the

cutoff in 2022 (pre-program) and 2024 (post-program), using all villages in the data.

RDD Results (Local Linear Regression, Bandwidth = 10)

Productivity; = a + t-D; + f(Index; — 50) + &;

Variable Coefficient Std. Error p-value
Intercept 28,000 1,100 0.000
Treated (Index < 50) 3,800 1,400 0.008
Index (centered) 500 150 0.001
DiD Results

Productivityi = o + 98- Post; + y-Treated; + t- (Post- Treated:) + &i

Variable Coefficient Std. Error p-value
Intercept 26,500 900 0.000
Post 1,500 1,000 0.135
Treated -800 950 0.400
Post x Treated 2,400 1,100 0.031

(a) Assuming the RDD is valid, why might the RDD estimate (%3,800) be larger than the DiD

estimate (32,400)?
(b) Explain how the comparison groups differ between the two methods in this context.

(c) Discuss a situation in this setting where the DiD estimate would be preferred over the RDD

estimate.
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(d) What are the external validity limitations of the RDD in this context?

(e) Under what conditions would DiD provide biased estimates, even if the RDD design

appears valid?

(f) Discuss the advantages of combining RDD with DiD (a local DiD around the cutoff) to

strengthen causal identification in this setting. B+3+3+3+3+3)

4. A development economist studies the causal effect of maternal education on child health
outcomes. Since maternal education is endogenous, the researcher uses exposure to a school
construction programme during the mother's childhood as an instrument for years of schooling.

The child health outcome is BMI-for-age z-score. The following results are obtained:

Dep. Variable Indep. Variable Coefficient | Std. Error t-stat
First Stage (Mother's | School construction 1.20 0.35 343
Schooling)
Constant 6.5 0.5
Rz2=0.15
Reduced Form School construction 0.36 0.15 2.40

(Child BMI z-score)

Constant -0.80 0.2

R2=0.06
IV Estimate (2SLS) | Mother's Schooling 0.30 0.13 2.31
(Child BMI z-score)

Constant -1.15 0.3

(a) Interpret the coefficients from the first-stage and reduced-form regressions in the

context of this study.



2501

(b) Use the Wald estimator to manually compute the IV estimate. Show your working.

(c) Discuss the relevance and exclusion restriction assumptions for school construction as
an instrument. Use numerical evidence where available.

(d) Suppose the OLS estimate of the effect of mother's schooling on child BMI z-score is
0.15. What can explain why the IV estimate is larger? Discuss at least two possible
explanations.

(e) In the context of the LATE framework, who are the “compliers” in this study? What

does the IV estimate tell us about them? @4+3+4+4+3)

5. The following table presents estimates from a study evaluating the effect of the Pradhan
Mantri Jan Dhan Yojana (PMJDY) financial inclusion program on annual household savings

(in %) using Propensity Score Matching (PSM) on observational data.

Estimation Method ATT Estimate () Standard Error t-statistic
PSM (Nearest 4,820 1,650 2.92
Neighbour)
Radius Matching 4,550 1,720 2.65
(0.03)
Kernel Matching 4,970 1,600 3.11
OLS 7,380 1,900 3.88

(a) What do the estimates say about the program's impact on annual household savings?

(b) Explain the concept of common support in the context of propensity score matching. Why
is it important for valid inference?

(c) What is a Linear Probability Model (LPM)? Why is logit or probit preferred over an LPM
for estimating the propensity score?

(d) Why use matching over OLS in this context? What does consistency in results across
matching methods suggest?

(e) When will propensity score matching fail to give unbiased estimates of treatment effects?

B+4+5+3+3)
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6. In 2025, State A banned single-use plastic bags in retail stores. State B, with a similar
economic and demographic profile, did not implement any such ban. You have monthly data
on the average quantity of plastic waste collected (in tonnes) from both states for 2024 (pre-

treatment) and 2026 (post-treatment). The following DiD regression is estimated:

Yie = Bo + By - Post; + B, - Treated; + B3 - (Treated; X Post;) + €;;

Variable Coefficient Std. Error p-value
Intercept 850 20 0.000
Post (2026 = 1) -30 25 0.230
Treated (State A = 1) 50 22 0.025
Treated x Post -180 35 0.000

(a) What is the estimated causal effect of the plastic ban on monthly plastic waste? Interpret
the DiD coefficient.

(b) Is the DiD effect statistically significant at the 5% level? At the 1% level? Justify using the
p-value.

(c) What is the predicted average monthly plastic waste in 2026 for State A? Show your
computation.

(d) State the parallel trends assumption in this context. Suggest a graphical or statistical method
to test its plausibility.

(e) Suppose State A also launched a large-scale recycling awareness campaign in 2025. How
could this confound the DiD estimate? In which direction would the bias operate?

(f) A colleague suggests adding individual fixed effects and time-varying controls (e.g.,
population, GDP) to the DiD model. Discuss the benefits and risks of adding controls to a DiD
specification.

4+2+2+3+4+3+4)
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g 3N
1. (a) TR IS 3UUR Hed YRUT (SUTVA) FaTSU 3T 361801 Higd $H GUEcshl
STEAT FITAT|

@) 3iEd 3TAR g9 (TES) 3R T 3T 3TUR 99T (TATES) & S 371EY TS
Hrforv| foret aRFEUTaT & I @ SR g 872

(3N) ST 3UAR GG FAVH g0 &, J0TIeT qaTarg & 3Telrar THsI3 3qees # veh 3ifaled
qaTaIg e Yehe GIHT & | $8 3ees (il gel Higd) huease HSv 3R fave 37ur gemma
qaTaTg I ${fAhT FHSSV|

@ fFAfaf@a Freufas 0 Fsr W TR ffSv Fem safFaar & v gmEr agad
IROTH ¢& 9T &

safFa ars(0) ars(1) 31 (3T9R)
1 5 9 1
2 6 10 1
3 4 7 1
4 7 12 1
5 2 5 0
6 3 4 0
7 1 3 0
8 2 6 0

S STTHEAT & TolT ATE, ATT 3R ATU & 37071 hIfT | IROTAT & TeT 38R (SDO) dhr
ITUTAT TSV | v TALANOT ST SUADT ek AT YATAG el VT SISV | 3T TAsehsit

Fr egrEaT HIfAT| 4+4+4+6)
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2. AGTCHAT TR TeERT FTHAIOT IHETR IRET 3RTATH (THSATAD BoNT) o T8, 3herel

i HfAenl dHodeniaren ~gAdH S ATl e it I SR & | fhe faay T 7,
dclel gefer FieHsl & forw Sfen Astedr s AT 2250 Ui féeT § - HRIshA Y& gl & 0gel
R250 U hH T ~YATH Sfoleh HIGY dTel AT S8 It & 017 &, STaieh 250 AT 38H

37 A arel SfAs 0T AT £

Teh QMerehcll AT 1o & Fereil T TEAT 0T Acfel Jefe & HROT glel dlel THIT T AT
I & foT T 3TRENET (AT &k faerr eX) fafer 7 30T 3T &1 =) 3meR
&fieh aae &, 3R Fe3iw 2250 1 2200 R 2300 & & IcfeT 0T aTel HTHBT & ST H
30T R SIrar 8

1A & 18T = o + D + f(FSIG - 250) + &

STET D; = 1 A #1{fe a1 TURST Ade < 3250 (210-310 & fow o,

Gl IUTH A A AT
IR 18.0 0.7 0.000
OTaT &= 1) 42 1.5 0.006
daeT - 250 (3) 0.08 0.03 0.010
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(a) THONUANRS ST HoT H SGIcRT T Yic HIE e T 1T feait 0T 3gATiad HRITTR

THIT FAT 87 ITRSTST AT T e RSV

(@) gieaaY & fow 017 gl arel AfA & fow 3asr & 03 ufa A 1 frw S arer fear

Y AT FaT FaT8?

(3T) AT Y AT 5% R 0T AT F0 § HAgea o7 §? 30 3o 1 e ey

Hifae

(&) 9 RS2, A A HROT AT Yol et o [T TG Y@ 0§l Feell eRom

FATE?

(3) 3250 1 HAT & A0 ROWE fFT T ITURST dcfaT 7 §IH H arel AfAF AT

TorierdT, 3TN, Shr AT BT hdy THTTAT Y Hehel o7 Y fohd TehX T [&Talg Sclaet
Bl HehdT 87

(=) Ueh sAeTieter 0H&TOT AT 37 Ta2eINT &7 quiel RTSAT ST T§ 3Meholed el H HeG
HohdT & T FIT 50 HGH A IR.313T. T AIAN AT & |

B+2+2+4+4+3)
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3.2023 H, T ToT TIHR o 50 H e haliFerdel ssad T (0-100 & HTT 0T) arel Imar
I ATEI I §U Ueh ITHIOT Tk TAATOT rdsha L& fehaT| 49 AT 3T ohaf T aTel IT7at
I G AT H S0 TNT ANTT TS HOS U1 §U; 50 IT IHA 3778k TR aled 3G 1 T HOH
oTE AT | Teh QMTerehell &F TATErT &7 30T ik aTfdeh Y Sereerdr (K Tid §eFed)) 0T

Hseh QO o FeITd T AT ST 8

Rarersr Basfeagd Bomsa e FafFcfadt s3 TR 40 3R 60 & e arer arfat
T SO 50 & FHETH & IMH0T TATHT IS FfaemH " 7 fhar srar gl

HAT-V-37aT (DiD):2MershdT 2022 (%A J 0ge) 3R 2024 (FRIFH F d1¢) H Fe3iip F
ATl 3 F0T o I17aT T JeralT ST H Hislg Tl ariat 1 S0 AT ek LT 8|

I aftoma (T @« gfaeree, dsfaga = 10)

SclTgehdT; = o + 1 D; + f(EHTh; — 50) + &
W AUTH ATAH gi% AT
A 28,000 1,100 0.000
RIGIEG] (qu < 3,800 1,400 0.008
50)
W (a;@\'a') 500 150 0.001
2g gRome

3clrgahdTy = o + 8- 01EC, + y-30ATRA; + - (0FC,- 30TAR,) + &

11
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Bl I[OTH AT e AT
e 26,500 900 0.000
g & 1,500 1,000 0.135
309R -800 950 0.400
30TR & 1€ x 2,400 1,100 0.031

(a) If¢ RDD d% &, A RDD 37eJATeT (33,800) DiD 3T #TeT (32,400) H 31f8eh 3T g1 Fehcr
g7

(@) 39 T3 At fafert & drar g wegh 7 3R &1 Tnse Ao

(31 38 Fedy H O TR 0T =l ITSTT STgT TRSIST 3eTATET T Joiall # TSET 3eTATeT l
T AT &F SestT|

(1) 39 ey H 3TEN.3Y. 7 I Jerar HATT a7 &2

(3) foreT IRTEUTT # S13MSEY D&TOTANTT AT FeleT I, el &1 HRSIST FSaTrgeT dtr
ERIGEI ¥

() 3H G F HROT 0FTT Hl AT el & Tl RDD &l DiD (Fe3ih & HIMN Teh

TUTT DiD) & AT FAIToTd et & oTHT 03 Tt Hifaw| B+3+34+3+3+3)

4.7 T 3Rt A et & R Taeeg 0ROMAT 07 037 dre HRI0T Ja91a i
TEAA YT & | ek HIe] RIGTT Teh 3TcToilcl hReh &, SHTIT ATeTehcll HIAT o S0 & aRTeT
TaeaTerT THATOT HRIshA 7 HTINCERY & Fehell [RAGT & st & ToIv Teh ATET & &0 7 30N
T & | TRIY Fareed 0RO 3MY-aR NTANS Si5-FhR ¢ | oAt 0RO gred gl
g

12
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AT = SECER OTH AeE AR | awe
Ol TOT (AT Hr = CATE 1.20 0.35 3.43
fvem
R 6.5 0.5
R>=0.15
TeIed ¥ (T &l Tohel faraoT 0.36 0.15 2.40
HTHITS SE-THR)
e ~0.80 0.2
R>=0.06
IV 3eJHTeT (2SLS) AT Fr 8w 0.30 0.13 2.31
(ST SITHTS A3-
TH)
e ~1.15 0.3

(a) 3 NEATA & Hel H TUHA =TT 3R Tl ® FTIHA @ UIec I[UTiehT
SITEAT SIS |
(b) ATeS TEETHET T SOTNT Flch HG3Tel T A IV AT T A0TAT HITST| 30T

IUTAT T T fe@y |

(c) TaeTera fAAToT &l Ueh AT 3 &0 H 0T FA o TeaT H Trifehar 3R 3maste

gfaeer ety A3t 03 I HIfSFT| FET 30T &Y, TEITHS 18T T 30AT

ENE I

13
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(d) AT NTAT F T & NTHNS AS-THR 0T AT FT AT & 987a 1 N0y

ITAT 0.15 § | STSAT 37T AT 3HTeeh AT &, SR HRUT AT &1 Hebell 7 HH A HA
ar genfad T0 SRl 0T 9t HIfa|

(e) vt ShHT o HEH H, S HEATA F "3eJ0Ieleh" Flet §7 IV HeTHTST Sofeh IR H g
FIT IATAT 82

@+3+4+4+3)

sﬁmﬁlﬁaaﬁwaﬂw%ﬂnzmmwm(mwmwm@
aTf¥er eel F=Id (] #) 0T FUTeT FHAT ST &0 Alofell ((TUASISIaTS) e HATARNT SR

o THTT T Hedichel hlal dlel Teh HETYeT A YTocl HeTHTAT Pl TEIT AT & |

3e7AT fafer TEE A () AT T &Y 3ifepar
Mg (Feean 4,820 1,650 2.92
0T
=T f&e (0.03) 4,550 1,720 2.65
Feter fHramT 4,970 1,600 3.11
HroeT 7,380 1,900 3.88

(&) 3TTATAT Q TR T Tl 0T HIIshd o T oh SR H 4T 0T ol &7

@) i e TR AT & Teal 7 Sl T0YE AT TURON I TS HIfAw| der sy &
forw ag &4t Agcanot 2

() Nzt afaferdy Alser (LPM) & §? W0 ST TR T 3T AT ol & fT LPM &t
Jetetr 3 aiifore a1 Nfde i sraffedr & s §2

14
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() 39 T H INTATH &1 JoraTt 3 AT &7 30AVeT FT fomar smee ARer afeat
0ROTHAT S Harfer 4T G2t &7

(3) SUTR eTall o fersneT 3regeret =¥ & Wl e Tk AT avel fahet glai?

B+4+5+3+3)

6.2025 H, TS A 7 GeT Gehlal H Uehel-30 AN aTel CeTiEeeh a1 0¥ Sfdeer o feam| T3
B, foraer 3T R AT NHTS AT HATT ¢, o TAT IS Ffaaer o] oAer
fRaT| 310 0T ale It § 2024 (30TR § 0ge) 3R 2026 (30AR & d16) & ToIT Thiad
Cefeeeh e T AT AET (€ H) F AT 3§ | FAeATafed DiD Ifasrae 1 3egaret

STIMAT IAT 8

Yi: = Bo + By - Post; + B, - Treated; + 33 - (Treated; X Post;) + &;;

ELd oTH A JfE N-ATT
TR 850 20 0.000
d1G H (2026 = 1) -30 25 0.230
3T (GEATA = 1) 50 22 0.025
3T x 9Fe -180 35 0.000

15
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(a) CelTiEeeh FfAEr T ATAH CATECH FHTRMR AT HRIOTH FTd FT &2 DiD 0TI
T SATEAT HITAT|

(&) FAT 5% TR W DiD T WETHT T HIAGaUT &2 FT 1% FAX I I Heeaqor
? W-HAT &1 3UANeT eI e AT gy Hifav|

(m) T[T A AT aY 2026 F AT 3T AT TelliEee TS fehcaT ram? 31
IT0TAT ERATST|

(5 3 T3 H HATATR GGl hr RO TAT8T| SHT HedT T TET0T FHIAHI AT Ueh
Iftheher IT AIFETHT Al gorsT|

(3) AT AT 7o Tog T ABN 2025 H Ueh SATTh AUhRUT SRR TG Y& fahar|

SHASS HeTATE fohd FehR THTTac 81 Hehell 87 YaTalg Tohe fam # sy aveam?

(f) T TEHAT AMDID Al H eafFderd AfRaa ysmat 3R Feg-aRadt A= @G
ST, SIS T SATSAER FeATd fer| DiD fafareer # forasor shgeememe ik sifgst

R AT ST (4+2+2+3+3+4)

(100)
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