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Paper overview

1 Review of critiques of RCTs and responses

2 Review of literature(s) on external validity: programme
evaluation; experimental economics; medicine; philosophy;
structural econometrics; time-series econometrics

3 External validity as a problem of interaction: framework,
possible solutions and implications
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Background

RCTs have become very important in (development)
economics but also controversial:

Internal validity: (when) do RCTs identify a causal effect of
interest?
External validity: what can we infer about causal relationships
in non-experimental populations from RCT results?
Can RCTs address the ‘big’ questions of development?

Overlap obscures the fundamental problem of external validity,
so I focus on extrapolation from an ideal experiment.
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Interaction: the fundamental challenge to external validity

Definition Simple external validity

E [Yi (1)− Yi (0)|Di = 1] = E [Yi (1)− Yi (0)|Di = 0] (1)

“all...threats to external validity [can be described] in terms of
statistical interaction effects” (Cook and Campbell, 1979)

Straightforward to show that if treatment variable interacts
with some covariate(s) (W ) then simple external validity fails
where E [W |D = 1] 6= E [W |D = 0]
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Illustrative example: class size and test scores

Class size has been important example in EV debates (Angrist
and Pischke, 2010), but empirical studies are based on an
additive educational production function.

Alternative (simple) theory: class size matters because of
what happens in the classroom

Formally:

4Aijgk = 4α0ig+α1Hig+β(1−δCgj)f (q∗gj ,Rgj , α0·jg )+α2Ggk+εigjk
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Sampling and replication

Cook and Campbell (1979) frame problem in terms of
interaction and solution in terms of sampling or replication.
(More recently, see Allcott and Mullainathan (2012)).

First option: ‘random sampling for representativeness’

Second option: ‘deliberate sampling for heterogeneity’
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Conditional external validity

Definition Conditional external validity

E [Yi (1)− Yi (0)|Di = 1]

= EW [E [Yi |T1,Di = 0,Wi ]− E [Yi |T0,Di = 0,Wi ]|Di = 1]

Hotz et al. (2005) show three conditions are sufficient. Successful
randomization plus:
Location independence

Di ⊥⊥ (Yi (0),Yi (1))|Wi (2)

Overlapping support

For all w , δ < Pr(Di = 1|Wi = w) < 1− δ, (3)

for some δ > 0 and for all w ∈W
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Problem 1: Empirical requirements

Table: Empirical requirements for external validity
(assuming an ideal experiment, no specification of functional form)

R1 The interacting factors (W ) must be known ex ante

R2 All elements of W must be observed in both populations

R3.1
Empirical measures of elements of W must be comparable
across populations

R4.1
The researcher must be able to obtain unbiased estimates of
the conditional average treatment effect (E [4|D = 0,W ])
for all values of W
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Problem 2: Inconsistency

Manski (2013a,b) has noted asymmetry in dealing with
internal and external validity. Above framework elucidates one
simple aspect of this.

Assumptions required for non-experimental matching
methods?

1 Unconfoundedness/selection on observables
(Ti ⊥⊥ (Yi (0),Yi (1))|X )

2 Overlapping support (across T = 0 and T = 1)

But these are equivalent in form to requirements for
conditional external validity...using X and T , instead of W
and D
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Implications

External validity problem is currently unresolved

Therefore:

1 Either more caution in claiming policy relevance of randomised
evaluations;

2 Or acceptance that qualitative (subjective?) assessment of
external validity is inconsistent with insisting on randomization
for internal validity.

3 Replication (maybe also random sampling) cannot answer
external validity question without information on interacting
variables.

‘Theory’ may help by providing guidance on what the
interacting factors might be, but empirical obstacles remain
impressive and may be insurmountable in some (many?) cases
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