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Randomized Controlled Trials (RCTs) in Development Economics

In 2019, Michael Kremer, Esther Duflo, and Abhijit Banerjee won the Nobel Prize in economics
for their promotion of RCTs and their “experimental approach to alleviating global poverty”
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RCTs in Development Economics: Busia, Kenya

photo: Stephanie Skinner / Deworm the World

• Michael Kremer convinces NGO ICS Africa to randomize interventions in Kenyan schools

• Study of deworming (w/ Edward Miguel) effectively launches RCT movement
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RCTs in Development Economics: Mexico’s Progresa

photo: Curt Carnemark / World Bank

• Mexican government piloted conditional cash transfers (CCTs) in the mid-1990s

• Economists within president’s office pushed for randomized roll out of pilot

• IFPRI researchers published initial findings in late 1990s
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Selection Bias When Program Participation is Endogenous

eligible population choose to participate

do not participate
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Random Assignment Eliminates Selection Bias

eligible population treatment: invited

control: not invited
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Random Assignment Eliminates Selection Bias

applicants to program treatment: admitted

control: not admitted
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Treatment and Control Groups Similar in Absence of Program

Treatment, control are representative samples

• Proportion apples (eg.) same as population

• Impact: difference in means (T − C )

Above is true on average (“in expectation”)

• Sometimes treatment group has more apples

• Could difference have occured by chance?

Test hypothesis that T and C have same mean

• Confidence interval: mean ±1.96× SE

treatment: admitted

control: not admitted
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RCT Example: Deworming

Distribution of Treatment, Control Schools

Economics 372 Lecture 19
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RCT Example: The Impacts of Deworming
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Variance (and Standard Error) of Mean Depend on Sample Size

Thought experiment: population (N=100 or N=1000) is half apples and half mangoes;
randomly assign half to treatment; what is the T − C difference in proportion apples?
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Randomized Evaluations of Social Policy

When a program is randomly assigned, the difference in average outcomes between the
treatment group and the comparison group provides an estimate of the program impact

• We also need to ask whether the difference is statistically significant

• We gauge statistical significance by looking at the p-value

▶ Given the sample size and the variability of X , what is the probability that a difference in
average outcomes as large as the one we actually observe could have occurred by chance?

▶ We say that the effect is statistically significant if p < 0.05

• We can also look at the t-statistic (point estimate/standard error)

▶ A t-statistic of 1.96 is equivalent to a p-value of 0.05

We will examine program impacts using a t-test: are means the same in treatment vs. control?
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tabulate and summarize

The Stata command tabulate x reports the observed values of x and their frequencies

The Stata command summarize x reports the means, standard deviation, etc. of x
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tabulate and summarize

The Stata command tabulate x reports the observed values of x and their frequencies

The Stata command summarize x reports the means, standard deviation, etc. of x
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Stata Syntax: Abbreviations and if Statements

tabulate and summarize can be abbreviated

• sum x is equivalent to summarize x

• tab x is equivalent to tabular x

We can add an if statement to (almost) any Stata command restrict the analysis sample

• tab x if treatment==1 would tell us the values of x in the treatment group
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Stata Syntax: help

You can review the syntax for any command by typing help command
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sum x, d

summarize x, detail also reports the variance of x and some of the percentiles
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The Variance of a Dummy Variable

In this example x is a dummy variable equal to either 0 or 1

• x̄ is the mean of the dummy variable, i.e. the proportion of observations with x = 1

The variance of a dummy variable is S2 = 1
N−1

∑
N(x − x̄)2 = x̄(1− x̄)

(
N

N−1

)
• The standard deviation is the square root of the variance

• The standard error is the standard deviation divided by
√
N

• You don’t need to know any of this, but it explains what Stata is telling us

The 95 percent confidence interval for the mean of x is:[
x̄ − 1.96×

√
x̄(1− x̄)/(N − 1), x̄ + 1.96×

√
x̄(1− x̄)/(N − 1)

]
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Confidence Intervals for Means

0.5 - 1.96*SE 0.5 + 1.96*SE
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Sample of 500 Observations
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ttest

The ttest command tests the equality of means (syntax: ttest y, by(treatment) )
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Lab: Subsidizing Malaria Treatment in Kenya
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Lab: Subsidizing Malaria Treatment in Kenya
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