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Key Ideas

1. Causal inference is challenging because the same unit cannot be
observed in more than one state of the world simultaneously.

2. Experimentation is a vital tool used to solve the causal inference
problem, allowing us to lend insights into two Experimental
Problems.

3. Experimental Problem 1 (EP1) pertains to quantifying economic
fundamentals, measuring treatment effects, and identifying key
mediators and moderators in an ethically responsible manner.

4. Experimental Problem 2 (EP2) relates to predicting whether the
causal impacts of treatments from one environment transfer to
spatially, temporally, scale-, or population-differentiated
environments.
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Mind’s Eye
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Introduction

▶ Yesterday’s economist theorized at the pin factory

▶ Today’s economist models disruptions and generates data

▶ Tomorrow’s economist controls the assignment mechanisms to
provide causal evidence and transfer insights to other environments
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Causal Inference

▶ Empirical researchers are knowledge creators

▶ The foundation to begin acquiring the knowledge necessary to test
theories and inform decision makers arises in the form:
▶ Does variation in X cause Y to change?
▶ In what direction and at what magnitude?
▶ What are the mediators and moderators underlying the observed

causal relationship?

▶ Thus, the standard problem of causal inference has been a key cog
in the fundamental problem of knowledge creation

▶ The causal inference problem arises from the fact that it is
impossible to observe the unit of observation in multiple states of
the world simultaneously

▶ Causal inference is inherently a missing data problem

Textbook section 1.1
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Causal Inference

▶ Researchers tackling causal inference seek to understand the
mechanism determining which values are observed and missing
▶ From there, the counterfactual state of the world can be understood

▶ Under the potential outcomes framework, every potential
outcome corresponds to a different treatment level; or likewise, all
causal questions are linked to specific treatments

▶ Through the lens of a general potential outcomes framework, we will
explore how to use economic experiments to address two scientific
evaluation problems:

1. Experimental Problem 1 (EP1)
2. Experimental Problem 2 (EP2)
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Experimental Problem 1

▶ Quantifying economic fundamentals, measuring treatment
effects, and identifying key mediators and moderators in an
ethically responsible manner

▶ EP1 can be broken down into three parts:

1. Measuring preferences, beliefs and constraints and using theoretical
benchmarks as counterfactuals

2. Understanding the “effects of causes”, which the literature denotes
as establishing internal validity

▶ The confidence that we have in whether we are observing a causal
effect revolves around whether the maintained assumptions within the
potential outcomes framework hold

3. Learning the “causes of effects”
▶ We strive to have confidence in determining relevant mediators and

moderators and whether they are causal
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Experimental Problem 2

▶ Predicting whether the causal impacts of treatments from one
environment transfer to spatially, temporally, scale-, or
population-differentiated environments

▶ EP2 subsumes what the literature denotes as external validity
▶ The external validity problem refers to whether we can transport

insights gained from one population or domain to another. In scaling
parlance, it is referred to as horizontal scaling

▶ But it contains elements that go beyond simply exploring treatment
effect transference, there is also the notion of vertical scaling

▶ When scaling programs, policymakers need to consider both
horizontal and vertical scaling, but often they consider only one (or
neither).

▶ This commonly leads to a voltage effect whereby promising initial
results are not delivered at scale

9 / 19



Causal Inference

▶ With optimal experimental design, the wisdom gleaned about
mediators and moderators in EP1 helps to inform the success we
should expect in EP2 concerning external validity and scaling

▶ We can design our data generation and counterfactual construction
within EP1 in an optimal way to answer questions that naturally
arise within EP2

▶ This chore involves proper backward induction, envisioning how
target settings vary from the experimental setting and designing the
data generation process taking account of this fact

▶ For those interested in policy, this view shifts the experimental
approach from solely providing evidence-based policy to one of also
focusing on creating policy-based evidence
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Causal Inference

▶ The tools provided during this course begin to assemble what is
necessary to tackle the most difficult of chores: Predicting the
causal impacts of treatments never historically experienced

▶ This question is beyond the goals of this book, as addressing it
requires past experience, modeling the choice setting, and deeper
theory to forecast the consequences of such policy interventions

▶ In this manner, one might denote this issue as a fundamental
problem in knowledge in the Knightian sense. To the data generator,
a reasonable response might be:

The existence of a problem of knowledge depends on the future
being different from the past, while the possibility of a solution of
the problem depends on the future being like an experiment
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Causal Inference

▶ That is precisely the path this course follows in providing the tools
to be an optimal data generator. Experimentation permits us to
solve this type of fundamental problem in knowledge

▶ Short of that opportunity, critical thinking, abstract models, and
reasoning must connect the future to ingredients from the past to
shed light on the expected impacts of treatments never historically
experienced

▶ Within economics, this is the focus of structural estimation,
amongst other approaches
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The Book’s Gameplan

▶ The book is arranged into six parts:

1. Part I: Sets up the basic causal inference framework, explores
treatment effect estimations and statistical testing, presents the
potential outcomes model, and statistical approaches to data

▶ In terms of the experimental approaches, the discussion revolves
around laboratory experiments and three types of field experiments:
artefactual, framed, and natural field experiments

2. Part II: Explores designing experiments

▶ We discuss optimal design, randomization techniques, how to
measure heterogeneity and mediation paths, longitudinal designs, and
within-subject versus between-subject designs

Textbook section 1.2
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The Book’s Gameplan

3. Part III: Describes situations when the four identifying assumptions
are not met, and how not to assess the validity of the identifying
assumptions, and what qualitative information researchers should
report

▶ We analyze various issues that occur in experimental data, such as
non-compliance, attrition, interference, and statistical dependence

4. Part IV: Focuses on aspects of experimentation that allow us to go
beyond internal validity – key aspects include reliability, replication,
and publication bias

▶ We discuss generalizability and scaling, including a presentation of
how thoughtful design can be leveraged from the beginning to inform
the external validity problem
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The Book’s Gameplan

5. Part V: Discusses the ethical and practical sides of economic
experiments, key administrative steps the researcher needs to take to
start the project, and the optimal allocation of experimental
resources

▶ A general lesson is that insights from a simple economic model
govern design choices for the optimizing experimenter

6. Part VI: Showcases applications of experiments through “How-To”
chapters

▶ We discuss experiments in markets, organizations, and with children,
as well as how to measure preferences, beliefs, and constraints

▶ The epilogue summarizes how to complete the final piece of the
scientific process: diffusion of research insights

▶ We focus on two key considerations: paper structure and writing
style
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What have we learned?

▶ Causal inference is inherently a missing data problem because the
same unit cannot be observed in multiple states of the world
simultaneously

▶ Economic experiments help address two scientific evaluation
problems:
▶ EP1, which concerns measuring economic fundamentals, treatment

effects, mediators, and moderators

▶ EP2, which concerns whether causal impacts transfer across
environments (vertical and horizontal scaling)

▶ The book develops the tools needed to design, generate, analyze,
and interpret experimental data; we next turn to the major
experimental approaches and alternative methods for constructing
the counterfactual
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