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Today´s class: Randomized Experiments

• Introduction

• Policy question: Does deworming raise students’ performance?

• Trichuris trichiura, growth and students’ performance: Evidence from 
Jamaica

• Takeaways

• In preparation for Monday´s class with Lant Pritchett

• Vocabulary



API202B – Empirical Methods II / Session 10: Randomized Experiments 3

Introduction to Randomized Experiments

• Randomly assigning subjects to control and treatment groups:

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

• Ensures that any differences in outcomes between the treatment 
and control groups are attributable to the treatment, and not to 
other differences between the two groups
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Introduction to Randomized Experiments

• We have two ways of  estimate effects of  randomized experiments:
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Policy question: Does deworming 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? 
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Trichuris trichiura, growth and students’ performance
Evidence from Jamaica: Description

• 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:

• Treatment: Deworming drug given 

• Control: Placebo drug given 

• Length of  study: 6 months

• School attendance data were collected before and during the intervention (only 
available for 264 children due to loss of  class registers in some schools/grades)
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Trichuris trichiura, growth and students’ performance
Evidence from Jamaica: Description

• What do researchers mean by “residualized gain scores for each outcome 
variable”

They run a univariate 
regression between each 
outcome measure post-RCT 
(𝑌"	) and their corresponding 
levels pre-RCT (𝑌"$%	) and use 
residuals as their outcome 
variables. When they do this, 
they are stripping away the 
post-RCT result from all its 
correlation with pre-RCT 
levels on those same measures



API202B – Empirical Methods II / Session 10: Randomized Experiments 8

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Team Work #1
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• Looking at Table 2, 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)?

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Team Work #1

There is no significant evidence of  any relationship between deworming and 
students’ performance. Difference in post-RCT means score in arithmetic (-0.1), 
spelling (-0.7) and reading (-0.7) are not statistically different from zero (and 
besides, have the opposite sign: treatment lower than placebo!)

There is no significant evidence either supporting the hypothesis that deworming is 
associated with school attendance. Difference in post-RCT mean attendance (-2.0) 
are not statistically different from zero (and have the opposite sign: treatment lower 
than placebo!)

There is no significant evidence associating deworming to height-for-age or body 
mass index. In the case of  body-mass index there is even a difference between 
baseline BMI (higher for placebo group) that is statistically significant at 10% level. 
In any case, post-RCT BMI are not significantly different from zero.
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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, what is 
the sample regression function with interactions they are running?

Regression #1 and #3 (only changes the 𝑌𝑟' , residual spelling scores in the first one, 
residual body mass index in the third one) 

𝑌𝑟' = 𝛽* + 𝛽%𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡	 +	𝛽2𝐴𝑠𝑐𝑎𝑟𝑖𝑠𝐼𝑛𝑡 +	𝛽8𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ∗ 𝐴𝑠𝑐𝑎𝑟𝑖𝑠𝐼𝑛𝑡 +

𝛽:𝑎𝑔𝑒 + 𝛽<𝐹𝑒𝑚𝑎𝑙𝑒 + 𝛽?𝑠𝑜𝑐𝑖𝑜 + 𝛽A𝑠𝑐ℎ𝑜𝑜𝑙 + 𝑒'

Regression #2 (𝑌𝑟' , residual school attendance) 

𝑌𝑟' = 𝛽* + 𝛽%𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡	 +	𝛽2𝑆𝑡𝑢𝑛𝑡𝑖𝑛𝑔 +	𝛽8𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ∗ 𝑆𝑡𝑢𝑛𝑡𝑖𝑛𝑔 + 𝛽:𝑎𝑔𝑒 +

𝛽<𝐹𝑒𝑚𝑎𝑙𝑒 + 𝛽?𝑠𝑜𝑐𝑖𝑜 + 𝛽A𝑠𝑐ℎ𝑜𝑜𝑙 + 𝑒'



API202B – Empirical Methods II / Session 10: Randomized Experiments 11

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Team Work #2

• What additional information do the interactions 
provide in this specification?
The interactions allows to determine if  treatment was 
more effective (or effective at all) for children that already 
infected or stunted. The results (Table 3) suggest:
Spelling residual scores and intensity of  infection:
• Deworming treatment and intensity of  infection seem 

to be unrelated to spelling scores, although there is 
some evidence that treatment is more effective among 
the most intensely infected…

Body mass index and intensity of  infection:
• Deworming treatment is positively and significantly 

associated to body mass index, although the impact is 
higher at low levels of  infection intensity

School attendance:
• Deworming treatment has significant and positive 

impacts on school attendance for stunted children, the 
large the degree of  stunting, the higher the impacts
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• 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)?

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #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:

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

• Crossovers:  Some control group members get treated.

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #2
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• 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?

Not giving the drug to students on the treatment group will result in underestimating the 
impacts of  deworming.

• 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?

Having people in the control group taking the deworming drugs will result in 
underestimating the impacts of  deworming.

• Summary: no-shows and crossovers lead to under 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.

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #2
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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.

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

• 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

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #3
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• 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?

Only if  attrition is correlated with treatment status will it pose an internal 
validity threat.

If  those who left treatment in the treatment group were somehow more likely 
to suffer from worms (i.e. they left the school because they live in rural areas 
and had to walk a lot), this would lead to a situation where the impacts of  
deworming will be overestimated.

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #3
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• Threat #4: Spillover Effects

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

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

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

This particularly type of  infections seem to be contagious, that poses a 
problem because: a) we miss externality benefits from treatment-group 
to control group, and b) lower contagion within the treatment group 
might leads to underestimating the impact of  deworming 

Other papers correct for this possibility by randomizing at the school 
level (not at the student level as in Jamaica).

Trichuris trichiura, growth and school performance
Evidence from Jamaica: Threats to Internal Validity #3
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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
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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 experiments
• Selection bias
• Internal and external validity (review)
• Threats to internal validity:

• Unbalanced groups 
• Imperfect compliance

• No shows
• Cross-overs

• Attrition
• Attrition bias
• Spillover effects (in the context of  experiments)


