regression discontinuity designs in economics

regression discontinuity designs in economics are a powerful statistical tool used to identify causal effects of
interventions or treatments in various economic contexts. This method is particularly useful when random
assignment to treatment and control groups is not feasible. By leveraging a predetermined cutoff point,
regression discontinuity designs allow economists and researchers to infer causal relationships with a high
degree of precision. This article will delve into the fundamental aspects of regression discontinuity designs,
their applications in economics, the methodological intricacies involved, and their advantages and
limitations. Furthermore, we will explore case studies that exemplify the effectiveness of this analytical

approach in real-world scenarios.
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Understanding Regression Discontinuity Designs

Regression discontinuity designs (RDD) are quasi-experimental designs that exploit a cutoff point to assign
subjects into treatment and control groups. This design is particularly advantageous when randomization is
not possible, enabling researchers to estimate treatment effects more reliably. The core idea is that
individuals just above and below the cutoff are likely to be similar in all respects except for the treatment

received, thereby mimicking a randomized experiment.

In essence, RDD takes advantage of the sharp changes in treatment assignment that occur at a threshold.
For instance, if a scholarship is awarded to students who score above a certain test score, those who score
just above the threshold can be compared to those who score just below. This comparison can provide

insights into the impact of the scholarship on educational outcomes.



Methodological Framework

Types of Regression Discontinuity Designs

There are primarily two types of regression discontinuity designs: sharp and fuzzy designs. Understanding

these types is crucial for appropriate application and interpretation of results.

o Sharp Regression Discontinuity Design: In sharp RDD, the treatment assignment is strictly
determined by whether an observed variable crosses a predetermined cutoff. For example, if a
student must score at least 70 to receive a scholarship, all students scoring 70 or above receive the

treatment, while those below do not.

o Fuzzy Regression Discontinuity Design: In fuzzy RDD, the assignment to treatment is probabilistic
rather than deterministic. For example, a scholarship program may increase the likelihood of
receiving treatment for those above the cutoff but does not guarantee it. Thus, some individuals

below the threshold may still receive the treatment, and some above may not.

Estimation Methods

Estimating causal effects in regression discontinuity designs typically involves using regression models to
approximate the relationship between the outcome variable and the running variable. The most common
approach is to use local linear regression or polynomial regression around the cutoff. This method allows

researchers to estimate the average treatment effect at the discontinuity.

Additionally, researchers must ensure that they control for potential confounders and test for the validity of
the design. It is essential to check that there is no manipulation of the running variable around the cutoff, as

this could bias the results. Various diagnostic tests can be employed to validate the assumptions of the RDD.

Applications in Economics

Regression discontinuity designs have been widely applied in various fields of economics, including
education, labor economics, and public policy. Their versatility makes them valuable in addressing

questions that require causal inference.



Education

One of the most prominent applications of RDD in economics is in the field of education. Researchers have
used RDD to evaluate the impact of financial aid programs, scholarship policies, and educational
interventions. For example, studies have shown that receiving a scholarship can lead to increased college

enrollment and improved academic performance.

Labor Economics

In labor economics, RDD has been utilized to assess the effects of minimum wage laws and unemployment
benefits. By comparing employment outcomes for individuals around the wage threshold, researchers can

uncover the causal effects of policy changes on labor market behavior.

Public Policy

Regression discontinuity designs have also been instrumental in evaluating various public policies, such as
healthcare interventions and social welfare programs. For instance, RDD has been employed to analyze the

impact of healthcare subsidies on access to services and health outcomes.

Advantages of Regression Discontinuity Designs

The use of regression discontinuity designs offers several advantages over other causal inference methods.

These advantages include:

e Strong Causal Inference: RDD provides a credible way to estimate causal effects, as it closely

resembles a randomized controlled trial.

¢ Flexibility: RDD can be applied in various contexts and disciplines, making it a versatile tool for

researchers.

e Clear Identification Strategy: The cutoff point provides a clear identification strategy, making it easier

to interpret results.

¢ Rich Data Utilization: RDD can utilize existing data without the need for new experimental data

collection.



Limitations and Challenges

Despite its advantages, regression discontinuity designs are not without limitations and challenges. Some of

the key issues include:

e Local Effects: RDD estimates are local to the cutoff, which may limit their generalizability to other

contexts or populations.

¢ Manipulation of the Running Variable: If individuals can manipulate their position relative to the

cutoff, this can bias the results and threaten the validity of the design.

e Data Requirements: RDD requires a sufficiently large sample size around the cutoff to achieve

reliable estimates, which may not always be available.

Case Studies

To illustrate the practicality of regression discontinuity designs in economics, several case studies can be
examined. One notable example is the study of the impact of tuition subsidies on college enrollment. By
analyzing data from students who just qualified for a subsidy versus those who did not, researchers were

able to demonstrate significant increases in enrollment rates among those receiving financial assistance.

Another case study involved evaluating the effects of a new minimum wage law in a city. Researchers
utilized RDD to compare employment outcomes for workers just above and below the minimum wage

threshold, revealing insights into how wage increases affected employment levels in the local economy.

Future Directions in Research

As regression discontinuity designs continue to evolve, future research is likely to explore more
sophisticated methods for addressing the limitations of RDD. Innovations may include the integration of
machine learning techniques for better estimation and validation of causal effects. Additionally, researchers
may increasingly apply RDD in new fields, such as environmental economics and behavioral economics,

expanding its utility and relevance.



Moreover, the growing availability of large administrative datasets may enhance the application of
regression discontinuity designs, allowing for more extensive and robust analyses. As scholars continue to

refine these methodologies, RDD will remain a critical tool in the economist's toolkit for causal inference.

Q What is a regression discontinuity design?

A: A regression discontinuity design is a quasi-experimental design that estimates causal effects by
exploiting a predetermined cutoff point to assign subjects to treatment and control groups, allowing for

comparisons between individuals just above and below the cutoff.

Q: How does regression discontinuity differ from randomized controlled
trials?

A: Unlike randomized controlled trials, which randomly assign participants to treatment and control
groups, regression discontinuity relies on a cutoff that determines treatment assignment, which can

introduce biases if not properly controlled.

Q What are the key assumptions behind regression discontinuity
designs?

A: The key assumptions include that there is no manipulation of the running variable around the cutoff
and that individuals just above and below the cutoff are comparable in all respects except for the treatment

received.

Q: In what fields is regression discontinuity used?

A: Regression discontinuity designs are used in various fields such as education, labor economics, health

economics, and public policy to evaluate the impact of interventions and policy changes.

Q What are the limitations of regression discontinuity designs?

A: Limitations include local effects that may not generalize to other populations, potential manipulation of

the running variable, and the need for large sample sizes around the cutoff for reliable estimates.



Q: Can regression discontinuity designs be used with non-linear

relationships?

A: Yes, regression discontinuity designs can be adapted to account for non-linear relationships by using

polynomial regression or other flexible modeling techniques around the cutoff point.

Q What is the difference between sharp and fuzzy regression
discontinuity designs?

A: Sharp regression discontinuity designs strictly assign treatment based on the cutoff, while fuzzy
regression discontinuity designs allow for probabilistic treatment assignment, where not all individuals

above the cutoff receive treatment and some below may receive it.

Q How can researchers validate regression discontinuity designs?

A: Researchers can validate regression discontinuity designs by conducting tests for manipulation of the
running variable, checking for balance in covariates around the cutoff, and employing sensitivity analyses

to assess the robustness of results.

Q What future developments can be expected in regression discontinuity

research?

A: Future developments may include the integration of machine learning for improved estimation,
applications in new fields, and the use of large administrative datasets to enhance the robustness and

applicability of regression discontinuity designs.
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