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Notation

Indexing experimental subjects/units: subscript i refers to
subjects 1 through N.

Defining treatment: The variable di indicates whether the ith
subject is treated.

di = 1 means the ith subject receives the treatment.
di = 0 means the ith subject does not receive the treatment.

It is assumed that di is observed for every subject.
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Recap: Potential outcomes

Yi (1) is the potential outcome if the ith subject was treated.

Yi (0) is the potential outcome if the ith subject was not
treated.
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Recap: Conditional potential outcomes

Yi (0) | di = 1 : untreated potential outcome for subjects that
receive the treatment.

Yi (1) | Di = 0 : treated potential outcome for subjects that
would not receive the treatment under a hypothetical random
assignment.
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Random assignment

"Experiment": a study in which subjects are assigned to
treatment (and control) with a known probability between 0
and 1.

Random assignment: the probability of assignment to
treatment (and control) is equal for each subject.

That means no subjects has a higher probability to be treated
than another subject. There is no attribute that can
systematically predict treatment assignment.
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Random Assignment

Types of random assignment:

1 Simple random assignment: Each subject is allocated to the
treatment group with probability m/N, where m is the number
of subjects assigned to treatment.

2 Complete random assignment (exactly m units are assigned to
treatment).

3 Block-random assignment (exactly m units within each
subgroup defined by pre-treatment covariate are assigned to
treatment).
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How to randomize?

Can we done in Excel using the RAND() function.

Much better: Use the randomizr package in R (Coppock,
Cooper and Fultz 2019),
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The three core assumptions

Independence

Excludability

Non-interference
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Non-interference assumption / SUTVA

The values of the potential outcomes for subject i depend only
on whether the subject itself is treated (whether d equals 1 or
0).

Each subject is unaffected by the treatments and assignments
of other units.
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Non-interference assumption

Yi (d): the potential outcome that would be expressed based
on the treatment that subject i receives.

Yi (d): the potential outcome that subject i would express
based on the assignments that all other subjects receive.

Yi (d) = Yi (d)

The equality means that subject i is unaffected by the
treatment of other subjects.
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Interference between subjects is common on social media

But what if there is interference/interaction between subjects
(as is often the case on social media)?

1 Contagion

2 Communication

3 Social comparison

4 Inference across platforms including displacement.
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Interference between subjects

What to do if potential outcomes are likely to depend on other
subjects’ treatment status?

1 We can expand the schedule of potential outcomes and
redefine the estimator.

Yi (1, 1) Yi (0, 0)
Yi (1, 0) Yi (0, 1)

2 We can obtain a measure of the network pre-treatment and
assign subjects in the same network together to treatment or
control (cluster-random assignment)

Florian Foos Social Media Experiments July 27, 2021 20 / 22



Some basics
Random assignment

Examples
Non-interference

Your own social media expriment

Interference between subjects

What to do if potential outcomes are likely to depend on other
subjects’ treatment status?

1 We can expand the schedule of potential outcomes and
redefine the estimator.

Yi (1, 1) Yi (0, 0)
Yi (1, 0) Yi (0, 1)

2 We can obtain a measure of the network pre-treatment and
assign subjects in the same network together to treatment or
control (cluster-random assignment)

Florian Foos Social Media Experiments July 27, 2021 20 / 22



Some basics
Random assignment

Examples
Non-interference

Your own social media expriment

Interference between subjects

What to do if potential outcomes are likely to depend on other
subjects’ treatment status?

1 We can expand the schedule of potential outcomes and
redefine the estimator.

Yi (1, 1) Yi (0, 0)
Yi (1, 0) Yi (0, 1)

2 We can obtain a measure of the network pre-treatment and
assign subjects in the same network together to treatment or
control (cluster-random assignment)

Florian Foos Social Media Experiments July 27, 2021 20 / 22



Some basics
Random assignment

Examples
Non-interference

Your own social media expriment

Interference between subjects

What to do if potential outcomes are likely to depend on other
subjects’ treatment status?

1 We can expand the schedule of potential outcomes and
redefine the estimator.

Yi (1, 1) Yi (0, 0)
Yi (1, 0) Yi (0, 1)

2 We can obtain a measure of the network pre-treatment and
assign subjects in the same network together to treatment or
control (cluster-random assignment)

Florian Foos Social Media Experiments July 27, 2021 20 / 22



Some basics
Random assignment

Examples
Non-interference

Your own social media expriment

If you could conduct a randomized experiment using social
media, what would it be?

What would the research question be?

Which platform would you use?

What would be the treatment?

Any complications to keep in mind?
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Time for questions.
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