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INTRODUCTION
Randomly assigning subject to control and treatment groups:


Ensures that treatment is not correlated with individual characteristics (even unobservable
characteristics)



Ensures that any difference in outcomes between the treatment and control groups are attributable
to the treatment, and not to other differences between the two groups.

We have two ways of estimate effects of randomized experiments:

Difference in Means

Regression Analysis
𝑌 = 𝛽0 + 𝛽1 𝑇𝑅𝐸𝐴𝑇 + 𝑢

Estimation

TREAT is a dummy variable indicating
person is in treatment group.

𝐼𝑚𝑝𝑎𝑐𝑡 = ̅̅̅
𝑌𝑇 − ̅̅̅
𝑌𝐶

Impact: 𝛽1 = 0
Hypothesis
Testing

Conduct a t-test for the difference in
means:

Conduct a t-test to determine whether 𝛽1 is
significantly different from zero:

𝐻0 : 𝑢𝑟 − 𝑢𝑐 = 0

𝐻0 : 𝛽1 = 0
Can include additional controls to improve
the precision of the estimate:

Additional
Benefits of
Method

𝑌 = 𝛽0 + 𝛽1 𝑇𝑅𝐸𝐴𝑇 + 𝛽2 𝑋2 + ⋯ + 𝛽𝑘 𝑋𝑘
+𝑢
where 𝑋2 … 𝑋𝑘 are several characteristics at
baseline
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POLICY QUESTION: DOES DEWARMING RAISE STUDENTS PERFORMANCE?
Each year, approximately 1.3 billion people suffer from hookworm and roundworm infections.
There is concern that poor health due to such infections may reduce students’ performance in developing
countries.
Policy Question:
What are the effects of implementing a deworming program on students’ performance?
TRICHURIS TRICHIURA, GROWTH AND STUDENTS’ PERFORMANCE
EVIDENCE FROM JAMAICA
Simeon DT, Grantham-McGregor SM, Callender JE, Wong MS (1995): “Treatment of Trichuris trichiura
infections improves growth, spelling scores and school attendance in some children,” Journal of Nutrition,
125, 1875-83.
Study design:


407 children in ages 6-12 in grades 2 to 5 from 14 public schools



Schools chosen on the advice of local health professionals: children already infected with Trichuris
trichiura infections were recruited for study



Individual students were then randomly assigned to:
o

Treatment: Deworming drug given

o

Control: Placebo drug given



Length of study: 6 months



School attendance, performance, and anthropometric data were collected before and during the
intervention (only available for 264 children due to loss of class registers in some schools/grades)

What do researchers mean by “residualized gain scores for each outcome variable”
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Trichuris trichiura, growth and school performance: Evidence from Jamaica: Team Work #1

Looking at Table 2 above, would you say there is significant evidence that deworming in these schools in
Jamaica is associated with:


Improvements in students’ performance?



Increases in school attendance?



Better anthropometric measures (height-for-age and body/mass index)?
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Trichuris trichiura, growth and school performance: Evidence from Jamaica: Team Work #2

When researchers switch from comparing means to regression analysis (Table 3), what is the sample
regression function with interactions they are running?

What additional information do the interactions provide in this specification?
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THREATS TO INTENAL VALIDITY
Threat #1: Unbalanced Groups


If the treatment and controls group are different to begin with, the estimated treatment effect is
likely to be biased.



Are the treatment and control groups balanced here (Table 1)?
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Threat #2: Imperfect compliance


In practice, the researcher may not be able to enforce that the treatment protocol is followed



There are two forms of imperfect compliance:
o

No-shows: Not all the treatment group members get treated (i.e. take-up rate <100%).

o

Crossovers: Some control group members get treated.

Suppose some children assigned to the treatment group never took the deworming drug. Will the mean
difference in table 2 be larger or smaller than the true effect of taking deworming drugs?

Suppose some children assigned to the control group ended up taking deworming drugs. Will the mean
difference in table 2 be larger or smaller than the true effect of taking deworming drugs?

Summary: no-shows and crossovers lead to ______________ estimation of the true treatment effects.


Jamaica study: no direct evidence of non-shows and crossovers.



We will learn statistical solution (instrumental variables) to estimate the treatment effect even in
the presence of no-shows and crossovers.
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Threat #3: Attrition


Attrition – or non-response – means that some individuals disappear from the final sample. This
may lead to an attrition bias.
o

If attrition is not correlated with treatment status, this does not create bias (but smaller
sample size reduces precision).

o

If attrition is correlated with treatment status (i.e. those who left treatment group differ
from those who left control group), this creates a bias i.e. attrition bias.

In the Jamaica study, 10 children from the treatment group and 5 children from the control group changed
schools and thus were not in the final sample. Is this a threat to the internal validity of the experiment?
Under what conditions is the answer yes?

Threat #4: Spillover Effects


If the treatment affects outcomes of control group members indirectly, there are spillover effects.



We will ____________________ estimate the true treatment effect if some control group members
are affected indirectly by treatment.

Could there be spillover effects in the Jamaica deworming experiment?
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TAKEAWAYS


To assess the validity of any study, we should focus on both internal and external validity.



Randomization is a particularly useful way of improving internal validity.



We should still consider whether any of the problems discussed today (unbalanced groups,
imperfect compliance, attrition, spillovers) might create bias in our estimates.



In particular, we should think hard about whether the experimental design used correctly mimics
the public policy measures that would be enacted in reality.

IN PREPARATION FOR MONDAY´S CLASS WITH LANT PRITCHETT


Randomized experiments were once considered the “gold standard” for estimating causal effects
and all World Bank programs were subject to a “specific program evaluation” (RCT)



RCTs absorbed much of the funds available for development research and compromised funding
for other disciplines addressing more comprehensive questions (with potentially larger impacts)



Context matters: In trying to adapt every policy/program to the specifics of each context, we give
studies lots of internal validity but compromise entirely external validity
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VOCABULARY


Randomized experiment: an experiment in which participants are randomly assigned to a control
group, which receives no treatment, or to a treatment group, which receives a treatment.



Selection bias: is the bias introduced by the selection of individuals, groups or data for analysis in
such a way that proper randomization is not achieved, thereby ensuring that the sample obtained is
not representative of the population.



Internal and external validity (review):



o

Internal validity: when inferences about causal effects in a statistical study are valid for the
population being studied.

o

External validity: when inferences and conclusions from a statistical study can be
generalized from the population and the setting studied to other populations and settings.

Threats to internal validity:
o

Unbalanced groups: whether treatment and controls are indeed similar at the beginning.

o

Imperfect compliance:

o



No shows: participants who are randomized to the treatment group, but do not
received the treatment or did not follow the treatment protocol.



Cross-overs: participants who are randomized to the control group, but acquire
the treatment by other means.

Attrition: loss of subjects from a study after assignment to the treatment or control group.


o

Attrition bias: If the reason for attrition is related to the treatment itself, then the
attrition results in a biased OLS estimator of the causal effect.

Spillover effects (in the context of experiments): Occur when treatment affects outcomes
of control group members indirectly, there are spillover effects.
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