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previous literature

• Innovative yet appropriate use of 

data

• Appropriate causal inferences
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An example of a randomized experiment:

the Polio Vaccination Trial

Results from the Salk vaccine trial of 1954. 

Rate of cases per 100,000

Size Rate

Treatment 200,000 28

Control 200,000 71

No consent 350,000 46

Source: Adapted from Freedman et al Statistics. 4th Edition, p.6.

• Polio is a disease of hygiene, implying 

that low income people are less likely to 

contract the disease -- poorer hygiene 

during the early years implies that 

children develop antibodies by having 

come into contact with a weak form of the 

virus

• Low income people are less likely to 

participate in the experiment and consent 

to receive the vaccine

• Participants are more likely to be from 

higher income families and therefore 

more prone to the disease
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The Self Selection Problem

Some notation

• Let i index individuals,

with i=1 ... N

• Let d index program participation

d=1 means a program participant

d=0 means a nonparticipant

• Let Yij indicate an outcome of 

interest for individual i

and j=1 or j=0 indicates receipt 

and non-receipt of the treatment
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1. We wish to estimate the impact on 

the outcome for individual i when 

treated.

Δ = Yi1 - Yi0

but we cannot observed the same 
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So we conduct the analysis on a 

group of individuals, i=1 ... N, and 

seek to estimate the mean or 

expected difference

E( Δ ) = E(Yi1 - Yi0 ) 
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• Let i index individuals,

with i=1 ... N

• Let d index program participation
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• Let Yij indicate an outcome of 

interest for individual i
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2. E( Δ ) = E(Yi1 - Yi0 )

is the intention to treat (IT)

In designing an experiment we 

actually estimate

E( Δ │d=1)  = E(Yi1 - Yi0 │d=1)

which is the impact of the treatment 

on the treated (TT)



The Self Selection Problem

Some notation

• Let i index individuals,

with i=1 ... N

• Let d index program participation

d=1 means a program participant

d=0 means a nonparticipant

• Let Yij indicate an outcome of 

interest for individual i

and j=1 or j=0 indicates receipt 

and non-receipt of the treatment

3. To estimate E(Yi1 - Yi0 │d=1)

we need to estimate E(Yi0 │d=1)

but this cannot be estimated from 

E(Yi0 │d=0). If we did this would lead 

potentially to a selection bias

Δ~ = E(Yi1 │d=1) – E(Yi0 │d=0)

= E(Yi1 │d=1) + E(Yi0 │d=1) 

– E(Yi0 │d=1) – E(Yi0 │d=0)

= E(Yi1 │d=1) – E(Yi0 │d=1) +

E(Yi0 │d=1) – E(Yi0 │d=0)



The Self Selection Problem

Some notation

• Let i index individuals,

with i=1 ... N

• Let d index program participation

d=1 means a program participant

d=0 means a nonparticipant

• Let Yij indicate an outcome of 

interest for individual i

and j=1 or j=0 indicates receipt 

and non-receipt of the treatment

4. The true effect is

E(Yi1 │d=1) – E(Yi0 │d=1)

The selection effect is

E(Yi0 │d=1) – E(Yi0 │d=0)

it arises because of missing 

information on the common factors 

that affect participation and the 

outcomes

non-participants differ from 

participants in the non-participation 

state



The advantages of

randomized controlled trials

• Addresses the biases 

that arise from the 

selection problem

1. Selection arises from the fact 

that there is missing information 

on the factors that affect both 

the participation in the program 

and the outcome

2. By randomly denying treatment 

it creates variation in exposure 

to the treatment that is 

independent of the decision to 

participate

3. Observational studies rely on 

collecting more information, or 

using more sophisticated 

statistical methods to model the 

selection process
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Assignment questions to be discussed next 

class

• What are the disadvantages of randomized 

controlled trials?

• What are the challenges in implementing a 

randomized controlled trial in the social sciences?

• How does the Self-Sufficiency project reflect these 

advantages and address these challenges?
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