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Learning goals for today

At the end of class, you will be able to:

1. Understand the logic of instrumental variables

2. Derive the average effect among compliers in experiments
with noncompliance



Instrumental variables: Experiment with noncompliance
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Two ideas

1. Intent to treat effect

2. Average effect among compliers
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Instrumental variables: 1) Intent to treat effect
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Instrumental variables: 2) Average effect among compliers

Imbens, G., & Angrist, J. (1994). Identification and estimation of
local average treatment effects. Econometrica, 62(2), 467-475.

https://www.nber.org/papers/t0118
https://www.nber.org/papers/t0118


Instrumental variables: 2) Average effect among compliers
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Key insight: The effect of Z on Y operates entirely through A

1. Study the effect of Z → Y (we just did)

2. Study the effect of Z → A

3. Learn about A→ Y since Z → Y is Z → A→ Y
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The effect Z → A has four principal strata:
latent sets of people who respond to Z a particular way

Compliers AZ=0 = 0 AZ=1 = 1 (follow assignment)

Always takers AZ=0 = 1 AZ=1 = 1 (always take treatment)

Never takers AZ=0 = 0 AZ=1 = 0 (never take treatment)

Defiers AZ=0 = 1 AZ=1 = 0 (defy assignment)

Discuss: In which strata is the effect Z → Y zero?
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Instrumental variables: 2) Average effect among compliers

Deriving the general case:

E(Y Z=1 − Y Z=0)

=
∑
s

E(Y Z=1 − Y Z=0 | S = s) P(S = s)︸ ︷︷ ︸
Denote

πs

= E(Y Z=1 − Y Z=0 | S = Complier)πComplier

+ E(Y Z=1 − Y Z=0 | S = Always-Taker)πAlways-Taker

(= 0)

+ E(Y Z=1 − Y Z=0 | S = Never-Taker)πNever-Taker

(= 0)

+ E(Y Z=1 − Y Z=0 | S = Defier)πDefier

(= 0)
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Instrumental variables: 2) Average effect among compliers

E(Y Z=1 − Y Z=0) = E(Y Z=1 − Y Z=0 | S = Complier)πComplier

Average effect
of instrument

= Average among
compliers

× Proportion
who comply

Among compliers, (Z → Y ) = (A→ Y ).

E(Y Z=1 − Y Z=0) = E(Y A=1 − Y A=0 | S = Complier)πComplier

Rearrange to get the complier average treatment effect

E(Y A=1 − Y A=0 | S = Complier) =
E(Y Z=1 − Y Z=0)

πComplier

=
E(Y Z=1 − Y Z=0)

E(AZ=1 − AZ=0)
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Learning goals for today

At the end of class, you will be able to:

1. Understand the logic of instrumental variables

2. Derive the average effect among compliers in experiments
with noncompliance


