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Instructions for Candidates

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

2. There are two Sections, A & B with a total of 6 :luestions.

3. Question 1 from Section A is compulsory.

4. Answer any 4 out of the 5 questions from Section B.

5. Marks are given at the end of each question.

6. -Use of simple calculators is allowed.

7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Section A

Express the Simple Difference in Outcomes (SDO) in terms of the Average
Treatment Effect (ATE), selection bias and the heterogeneous treatment effect
bias.

With regard to part (b), how does unit randomisation solve the selection bias
and the heterogeneous treatment effect bias?

What if selection into treatment is independent only of Y° and not of Y!?
Explain the assumptions involved in SUTVA

A researcher evaluates the effect of a job training program on participants’
employment status. However, some participants later mentor or refer their
friends (in the control group) to informal opportunities. Does this situation
violate SUTVA? If so, which part? What are the implications for causal
inference? (6+3+2+4+3)

Section B

2. A government introduced a cash transfer program in 2022 for low-income

households with an annual income below ¥300,000. The benefit was a monthly
transfer of 1,500. A researcher used a sharp regression discontinuity design
(RDD) to estimate the impact of the program on annual household consumption
(in %) using data from 2023.

The running variable is household income, and the cutoff for eligibility is ¥300,000.
The outcome variable is annual household consumption. The researcher estimates

the following local linear regression model on either side of the cutoff:

Variable Coefficient Std. Errer p-value
Intercept 240,000 3000 0.000
Treatment (D) 18,000 5,000 0.001

Income -300,000 0.15 0.02 0.000
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What is the estimated causal effect of the program? Interpret the coefficient
on the treatment variable clearly.

How does the RDD estimate differ conceptually from an OLS regression of

consumption on treatment status and income?

What is the key identifying assumption of the RDD used here? Why is it
important?

Describe one test the researcher could use to assess whether the running
variable (income) was manipulated around the cutoff.

Why is bandwidth choice important in RDD? What happens if it’s too wide
or too narrow?

Suppose a placebo test was performed at ¥350,000 (where no policy exists),
and the estimated effect was statistically significant. What would this imply?
(3+4+4+3+2+2)

3. A development economist is studying the effect of household income on children’s

educational attainment in rural farming regions. Since income may be endogenous,

they use rainfall deviation as an instrumental variable. The following regression

results are presented:

Dependent Variable [ Independent Variables Coefficient | Std. Error | t-stat
First Stage (Income) | Rainfall deviation (inmm) | 1.5 04 3.75
Constant 5.0 1.0
Rz=0.18
Reduced Form Rainfall deviation (inmm) | 0.6 0.25 2.4
(Years of Schooling) | Constant 6.2 0.5
R2=0.12
IV Estimate (2SLS) | Income (in $1000s) 0.40 0.17 2.35
Constant 5.7 0.6
(a) Interpret the coefficients from the first-stage and reduced-form regressions.

(b)

Use the Wald estimator to manually compute the IV estimate.
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(c¢) Discuss assumptions for rainfall as a valid instrument. Comment on the strength
of the instrument in this case using the information that is provided.

(d) What additional information would you require to use a thumb rule check for
weak instruments in this context? Discuss the implications of having a weak

instrument.

(e) What explains a larger IV estimate compared to OLS in the case of a valid

IV estimation? (4+3+5+3+3)

4. A state government implemented a new minimum wage law in 2022 that increased
the hourly minimum wage from $10 to $15. Another similar state did not implement
this policy. You are given data from both states for the years 2020, 2021 (pre-
treatment) and 2023 (post-treatment). The variable of interest is Average Weekly

4

Hours Worked (AWHW) by low-wage workers.

You run the following DiD regression:

AWHW,, = By + By.Post, + p,.Treated; + B; Treated;. Post, + &;

Where :

—  Treated, = 1 if the individual is in the state that raised the minimum wage,
0 otherwise.

— Post, =1 for the year 2023, 0 for 2021 and 2020.

!
1
+
1
I
1
:

Variable Coefficient Std. Error p-value
Intercept 32.0 05 0.000
Post -12 0.7 0.092
Treated 04 0.6 0.500
Post.Treated -2.5 0.8 0.002




P ——

-

7550
(2)

(b)

(©)
(d

(e)

5

What is the estimated effect of the minimum wage policy on average weekly
hours worked? Interpret the DiD coefficient in plain language. Based on the
regression table, is the effect statistically significant at the 5% level? Justify

your answer using the appropriate values.

What is the predicted average weekly hours worked in 2023 for workers in

the treatment state?
What is the identifying assumption of the DiD method? Why is it important?

Suppose the treatment state was experiencing a downward trend in hours
worked even before the policy change. How would this violate the identifying

assumption? What impact could this have on the DiD estimate?

Explain one robustness check or alternative approach that could help validate
the DiD assumption in this context. (4+2+4+4+4)

5. A nonprofit organization offers a job-readiness training program to unemployed

youth. Participation in the program is voluntary. The researcher suspects that

those who choose to participate differ systematically from those who don’t (e.g.,

in education and motivation). To estimate the causal effect of the program on

monthly earnings (measured in Rs.), the researcher uses propensity score matching

(PSM). The propensity score is estimated using a logistic regression model based

on pre-treatment covariates: education, age, and baseline earnings.

After matching treated individuals with similar untreated individuals (One-to-One

nearest neighbor matching with replacement), the researcher estimates the following

regression on the matched sample:

Y.=oc+1:.Di+ €,

1

where :

Y, : Monthly earnings for individual i

D, : Indicator for participation in the program

P.T.O.
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Variable

Coefficient

Std. Error

p-value

Intercept

8,500

400

0.000

Treated (D)

2,200

600

0.001

@
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Interpret the coefficient on the “Treated” variable. What does this estimate
represent?

Why is a logit model preferred over a Linear Probability Model in constructing
the propensity score?

What is the Conditional Independence Assumption (CIA) in the context of
PSM, and why is it critical?

Describe a method to assess whether the common support assumption is
met.

Suppose some treated units have no comparable matches in the control
group. What issue arises? How might you address it?

What are the potential limitations of using nearest-neighbor matching with

replacement? (3+3+3+3+3+3)

6. 1In 2021, the government introduced a performance-based grant program for
public schools that scored below 60 on a standardized quality index. The goal
was to improve student learning outcomes by providing additional resources and
training to these lower-performing schools. The policy was implemented nationwide.
Schools with an index score of 59 or lower received the intervention, while those
scoring 60 or above did not. A researcher wants to estimate the impact of the

program on average student test scores using two methods:

Regression Discontinuity Design (RDD): Schools just above and below the
cutoff (scores between 50-70) are used in a local linear regression.

Difference-in-Differences (DiD): The researcher compares schools below and
above the cutoff before (2020) and after (2022) the policy.
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RDD Results (Local Linear Regression, Bandwidth = 10)

Y, = a + ©.D, = f(Score, — 60) + &_i

Variable Coefficient Std. Error p-value
Intercept 65.0 15 O;OOO
Treated (Score <60) [ 3.2 1.1 0.004
Score (centered) 0.4 0.1 0.000

DiD Regression Results

Y, = o + 8.Post, + y.Treated, + t.(Post.Treated)) + ¢_it

Variable Coefficient Std. Error p-value
Intercept 66.0 0.9 0.000
Post 1.1 0.5 0.030
Treated 0.6 0.7 0.400
Post. Treated 20 0.8 0.010

(2)

(b)
(©
@
()

®

RDD appears valid?

Assuming that the RDD is valid, why might the RDD estimate be larger than
the DiD estimate?

Explain how the comparison groups differ between the two methods.
Discuss a situation where the RDD estimate would be preferred over DiD.
What are the limitations of using only schools near the cutoff in RDD?

Under what conditions would DiD provide biased estimates, even if the

Are there any advantages if we combine RDD with DiD (having a double

difference taken locally around the cutoff) to strengthen causal claims?

(3+3+3+3+3+3)
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WWEHR 9 2022 | ¥300,000 ¥ FH MG A Il HF @ Il IRAN & R e
TEIROT SRR I TRl SERT 1 1,500 ST Ik SEAeReT 2Tl T Seshal = 2023
& TC T ITANT EXeh aes TRe] @O (T o) R FRHA & WG Al ST o0 & g
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2
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dictie (D) 18,000 5,000 0.001
319 -300,000 | 0.15 0.02 0.000

(%) HEHT A ST HRUTSS TG F 87 Cledie T W IUIH 6 T AT

HI

(@) edic Red 3R - R ST & ANA0E TAHET § SRSl S SR €9 9
%y T 27

b il Rt A s 4T s 0, TS




et b

e e U e v et ol Nt el Vot N T s AP N N

iy

7550

9

(1) E TR Y T RSSO Y WSS SO e 87 UE weeyy o 87

() e wE v e e ST W 98 Wie & o oR g 8 6
T A D AN IT ARG () | BRAe e @ =

(F) arSS ¥ Jelagy o v o ey e 87 A defagy wga st =er a1 v
THd B, W T WA TS 27

(=) AR R <3,50,000 T (STEF S AR W S 2) v o e e @,
3R AT T R T o AETaI0l Uil el SEe R I B¢

(3+4+4+3+2+2)

e fae sl TR R 8 TRaRe ST S dh AN ST W ANE
I I TR T B U I R (STARe w7 ¥ WEE) 8 g 8, il 9w
Tt F B O e S U ST TR B TG ITANT Rl B A 9T Y TR

ST TR E=LERCH e | Tk | oaifeea
auf fogem (el d) | 1.5 0.4 3.75
T RO (3M) | fRRi® 5.0 1.0
Rz=0.18
.| aifaEeE (@ d) | o6 0.25 2.4
%’g&;ﬁg%m fRRfE 6.2 0.5
R2=0.12
IV A 3T ($1000s T) 0.40 0.17 235
(28ETRE) RRI® 5.7 0.6

(%) WO RO AR TY-FT WIWEA & TRl st R il

(@) IV A ot {g3Td 0T Fe & folg ares SWHs ol ST it

(31) oo S TR dE TR T H T A ST FE & (oY 7T gROnSt S nawaenar
Bl 7, =T Shiog! 3T T SR T SUENT R 5T T9 AR W ST Sl TR
R Rl Fiivml

PTO.




7550 10

() =9 oo A TSR ST & Y o7 T H ST B ST A @ IG SIRT
i G SAARFT SIS ST BRI 7 HASIK STl B & HiRael =« ==t
Ei

(¥F) & A IV I & A A SNQeed ot o & 53 IV S Sl S SARe B 7
(4+3+5+3+3)

4. TS T OGHR T 2022 W U A AGH 90 S ] fhar, e 98q ui we =raw
AT $10 ¥ SeTER $15 TR far Tl S e T T UF A $9 A Sl AN el R
FERl A I ¥ 9 2020, 2021 (Sede | 9B 3K 2023 (Sede @ W) & e e
foar R 81 SevE w1 R IO 9 SR B SiEd AR SR B (AWHW) Bl

3 R=fifad SoEsS TMIWET 9o ® ¢

AWHW,, = By + f1.Post, + B,.Treated; + B3 Treated;. Post, + &;

WET

A A A et st e PP St P At P, AN o T AP oo R e ey Mw—‘::,\(
3

—  Treated, = 1 it =ifem 3@ wow ¥ 2 Rww ~gaaw 397 9gRN 3, ST O
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