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Research Question
• How much do we learn from an impact evaluation?

How Much Can Impact Evaluations Inform Policy Decisions? Eva Vivalt



Introduction Model Method Data Results Conclusions

Motivation
• Policy decisions move a great deal of money and have the

potential to do a lot of good.
• Evidence-based policymaking requires three things:

• Evidence
• Policymakers to update correctly based on that evidence
• Policymakers to care about outcomes

• Vivalt and Coville (2017): How do policymakers update?
• This paper: In an ideal world, in which policymakers care

about outcomes and are Bayesian updating based on the
results of impact evaluations, how much good does an impact
evaluation do?
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Model
• We know that each study is really quite different.
• Still, to a certain extent we can use results from one context

to predict results in another (Vivalt, 2016).
• Bayesian hierarchical models are ideal for modeling the data.
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Meta-Analysis Models
There are two main models used in meta-analysis: fixed effect or
random effects models.

• Fixed effect:
Yi = θ + εi

where Yi is the result, θ is the true effect and εi is the error.
• Random effects:

Yi = θi + εi

= θ̄ + ηi + εi

where θi is the effect size for a particular study, θ̄ is the mean
true effect size, ηi is a particular study’s divergence from that
effect size, and εi is the error.
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Prior for θi

• Assume between-study normality where µ and τ are unknown
hyperparameters:

θi ∼ N(µ, τ2) (1)
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Likelihood for θi

Assume data are normally distributed:

Yij |θi ∼ N(θi , σ
2) (2)

where i indexes the study, j indexes the individual. We do not have
the individual, but can use the sufficient statistics:

Yi |θi ∼ N(θi , σ
2
i ) (3)

where Yi is the sample mean and σ2
i is the sampling variance.
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Posterior for θi

θi |µ, τ,Y ∼ N(θ̂i ,Vi ) (4)

where

θ̂i =

Yi
σ2

i
+ µ

τ2

1
σ2

i
+ 1

τ2
, Vi =

1
1

σ2
i

+ 1
τ2
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Hierarchical Bayesian Model
Priors for µ|τ and τ : uniformly distributed.
Update based on the data.

More

Computation:

1 Simulate τ

2 Simulate µ

3 Simulate θi

How Much Can Impact Evaluations Inform Policy Decisions? Eva Vivalt



Introduction Model Method Data Results Conclusions

Meta-Analysis Models
• Sometimes one wants to do moderator / mediator analysis,

including explanatory variables Xn.
• One way is a mixed model with linear meta-regression:

Yi = β0 +
∑

n
βnXn + ei + ui
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Policymaker’s Problem
• Policymaker is deciding between a program and an outside

option.
• Program has unknown effect θi . Outside option’s effect is θ∗.
• Prior for θi :

θi ∼ N(µ, τ2) (5)

where µ and τ are unknown hyperparameters.
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Policymaker’s Problem
• Policymaker can observe signal of program’s effects via an

impact evaluation.
• Likelihood:

Yi |θi ∼ N(θi , σ
2
i ) (6)

where Yi is the observed effect size of a particular study and
σ2

i the sample variance.
• Signal has a cost, c > 0.
• Policymaker updates estimate of θi .
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Solving Policymaker’s Problem
• Estimate µ.
• Simplest model: Policymaker is making a mistake if µ̂ > θ∗

and µ < θ∗ or vice versa, costing the value of |µ− θ∗|.
• Even with µ̂ = µ, there can be a lot of prediction error.

Extension: θ∗ ∼ N(µ∗, τ∗2
)
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Marginal Benefits of an Additional Study
• The marginal benefits of a study, B, are:

B = p+ · (|µ− θ∗|)− p− · (|µ− θ∗|)

where p+, the probability of being pivotal in nudging
policymakers towards the correct decision, is
P(µ̂n+1 > θ∗) ∪ P(µ̂n < θ∗) if µ > θ∗, and p−, the probability
in being pivotal in nudging policymakers away from the
correct decision, is P(µ̂n+1 < θ∗) ∪ P(µ̂n > θ∗) if µ > θ∗.
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Marginal Benefits of an Additional Study
• As |µ− θ∗| increases, B may rise, but as it continues to grow,

the probability that a result will be pivotal also falls, leading
to lower B.

• As the variance of past studies rises, B rises.
• As the precision of the new study increases, B rises.
• As n rises, the likelihood that the new study is pivotal falls, so

B falls.
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Marginal Benefits of an Additional Study
• Use µ̂N to approximate µ.
• Assume θ∗ = 0.9µ, 0.5µ, etc.
• Form each possible order of studies’ results within an

intervention-outcome, calculate whether the n + 1th study
would be pivotal and in which direction, then take the
expected value of the benefits across all the different possible
ways to move from n to n + 1 studies.
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Data
• AidGrade’s data set of impact evaluation results, gathered in

the course of meta-analyses.
• 20 types of interventions covered.

Table: List of Development Programs Covered

2012 2013
Conditional cash transfers Contract teachers
Deworming Financial literacy training
Improved stoves HIV education
Insecticide-treated bed nets Irrigation
Microfinance Micro health insurance
Safe water storage Micronutrient supplementation
Scholarships Mobile phone-based reminders
School meals Performance pay
Unconditional cash transfers Rural electrification
Water treatment Women’s empowerment programs
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Data
• Any impact evaluation attempting to measure counterfactual is

included.
• Published papers and working papers both included.
• Heterogeneity in programs and samples. Program and sample

characteristics coded but frequently too sparse to use.
• “Strict”, “loose”, and “broad” outcome definitions.
• For specification searching and publication bias: 15,021 results

across 647 papers.
• For generalizability and this paper (requires common outcomes and

reduced to one per paper): 591 results on common outcomes across
268 papers.

• Double-entry coding for everything.
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Marginal Benefits of an Additional Study

Table: Marginal Benefits of an Additional Study, θ∗ = 0.9µ

B1,2 B5,6 B10,11

20th percentile 0.0000 0.0000 0.0000
40th percentile 0.0001 0.0001 0.0001
60th percentile 0.0003 0.0002 0.0003
80th percentile 0.0008 0.0007 0.0005
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Marginal Benefits of an Additional Study

Table: Marginal Benefits of an Additional Study, θ∗ = 0.5µ

B1,2 B5,6 B10,11

20th percentile 0.0001 0.0001 0.0000
40th percentile 0.0006 0.0006 0.0002
60th percentile 0.0018 0.0010 0.0004
80th percentile 0.0076 0.0024 0.0019
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Marginal Benefits of an Additional Study

Figure: Marginal Benefits to Doing An Additional Study Under a Mixed
Model
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Conclusions and Extensions
• Earliest studies are much more valuable.
• Seemingly low gain for an individual case, however, studies are

public goods.
• Policymakers may also elect to do impact evaluations only

when the effect may be large and pivotal.
• Policymakers may also not be unbiased.
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