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P L A N  F O R  T O D A Y

The “Gold” Standard

The magic of randomization

Running and analyzing RCTs



T H R E A T S  T O  V A L I D I T Y

Internal validity
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Statistical conclusion validity

Omitted variable bias Trends

Study calibration Contamination



I N T E R N A L  V A L I D I T Y

Omitted variable bias

Trends

Study calibration Contamination
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T H E  M A G I C  O F  
R A N D O M I Z AT I O N



W H Y  R A N D O M I Z E ?

Fundamental problem of causal inference

�i = Y 1
i � Y 0

i
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Individual-level effects are 
impossible to observe



W H Y  R A N D O M I Z E ?

Average treatment effect

ATE = E(Y1 � Y0) = E(Y1)� E(Y0)
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W H Y  R A N D O M I Z E ?

This only works if subgroups 
that received/didn’t receive 

treatment look the same

� = (Ȳ |P = 1)� (Ȳ |P = 0)
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W H Y  R A N D O M I Z E ?

With big enough numbers, the magic of randomization 
helps make comparison groups comparable



R example



How big of a sample?



T H E  “ G O L D ”
S TA N D A R D



T Y P E S O F R E S E A R C H

Experimental studies vs. 
observational studies

Which is better?





T Y P E S O F R E S E A R C H

Experimental studies vs. 
observational studies

Medicine Social scienceEpidemiology

DAGs in RCTs?





RCTs are great!

Super impractical to do
all the time though!





“Gold standard” implies that all 
causal inferences will be valid if 

you do the experiment right

We don’t care if studies are 
experimental or not

We care if our causal 
inferences are valid

RCTs are a helpful baseline/rubric for other methods



Moving to Opportunity



Randomization fixes a ton 
of internal validity issues

R C T S  &  V A L I D I T Y

Selection
Treatment and control

groups are comparable;
people don’t self-select

Trends
Maturation, secular 
trends, seasonality, 

regression to the mean 
all generally average out



RCTs don’t fix attrition!

R C T S  &  V A L I D I T Y

Worst threat to internal validity in RCTs

If attrition is correlated with 
treatment, that’s bad

People might drop out because of the treatment, 
or because they got/didn’t get the control group



A D D R E S S I N G  A T T R I T I O N

Recruit as effectively as possible
You don’t just want weird/WEIRD participants

Get people on board
Get participants invested in the experiment

Collect as much baseline 
information as possible

Check for randomization of attrition



Randomization failures

R C T S  &  V A L I D I T Y

Check baseline pre-data

Noncompliance

Intent-to-treat (ITT) vs. Treatment-on-the treated (TTE)

Some people assigned to treatment won’t take it; 
some people assigned to control will take it



O T H E R  L I M I T A T I O N S

RCTs don’t magically fix construct validity 
and statistical conclusion validity

RCTs definitely don’t 
magically fix external validity





W H E N  T O  R A N D O M L Y  A S S I G N

Demand for treatment exceeds supply

Treatment will be phased in over time

Treatment is in equipoise

Local culture open to randomization

When you’re a nondemocratic monopolist

When people won’t know (and it’s ethical!)

When lotteries are going to happen anyway



W H E N  T O  N O T  R A N D O M L Y  A S S I G N

When you need immediate results

When it’s unethical or illegal

When it’s something that happened in the past

When it involves universal ongoing phenomena 



R U N N I N G  &  
A N A LY Z I N G  R C T S





R A N D O M  A S S I G N M E N T

Coins
Dice

Unbiased lottery

Atmospheric noise
random.org

Random numbers + threshold



R example



RCT with Qualtrics


