
Sixth STATA lab
The Research Discontinuity Design 
(RDD) Method



Introduction
• The Research Discontinuity Design (RDD) method can be used for causal inference in a particular

case...

• There is a policy, law, or particular intervention that is administered/enters into force based on the 
attainment of a threshold

• For example: all individuals with an ISEE-wealth score (which we denote by Z) below threshold z
receive a basic income. All those for whom Z>z do not qualify for income.

• Formally, in this case we can denote our treatment as.

𝑋 = #
1 𝑖𝑓 𝑍 ≤ 𝑧
0 𝑖𝑓 𝑍 > 𝑧

In the RDD jargon we call the variable Z a running variable.

-Z can have an influence on our dependent variable of interest (Y). The basic assumption of this method 
is that, in the absence of intervention X, the relationship between Y and Z would be continuous around 
threshold z.



Intuition of the RDD estimator
• The presence of a threshold for access to the policy or a particular intervention creates the conditions for 

a “natural experiment.”

• We expect those with ISEE-income score slightly above or slightly below z to be similar. If we observe a 
discontinuity in Y at point z, we can attribute this effect to intervention X

• There are plenty of concrete cases where this method can be applied. What is the running variable in each
of these examples?

Ø Scholarships whose access depends on income (income)
Ø Minimum score in the undergraduate grade for access to certain professions (undergraduate

grade)
Ø Policies applied in only one of two neighboring regions (distance from regional boundary, this

method is also called “Spatial RDD”)
Ø Application of Article 18 of the Workers' Statute only to enterprises with more than15 

employees (number of employees)
Ø Decontribution for newly hired young people who are under 30 years old (age)



An example: 
Hijzen et al. 
2017

• Hijzen et al (2017) study whether there are 
differences in the proportion of fixed-term
contracts in firms above/below the 15-
employee threshold in Italy.

• Above 15 employees, Article 18 of the 
Workers' Statute applies to all permanent
contracts, resulting in greater restrictions on 
the ability to dismiss. If permanent contracts
are more “expensive” in large firms, are fewer
of them used?

• The answer seems to be positive, can you tell
why by looking at this graph?



Specifications of the RDD estimator
Formally, there are two methods for estimating the effect of intervention X using the RDD approach

-Based on the parametric method, the regression of interest is
𝑌 = 𝛼 + 𝛽!𝑋 + 𝛾!𝑍 + 𝛾"𝑍" +⋯+ 𝛾#𝑍# + 𝑒

𝛾!,…, 𝛾#: estimate of the (nonlinear) effect of Z on Y using a polynomial specification of degree k

𝛽!: estimate of the effect of intervention X. If statistically significant, it means that there is a discontinuity in outcome
Y upon reaching eligibility threshold z

-Based on the nonparametric method, the regression of interest is
𝑌 = 𝛼 + 𝛽!𝑋 + 𝛾!𝑍 + 𝛾"𝑍𝑋 + 𝑒

𝛾!: estimate of the (linear) effect of Z on Y when X=0

𝛾": estimate of the (linear) effect of Z on Y when X=1

𝛽!: estimate of the effect of intervention X. If statistically significant, it means that there is a discontinuity in outcome
Y upon reaching eligibility threshold z

It is also possible to extend the nonparametric approach to the polynomial case, for example, by including 𝛾$𝑍" and 
𝛾%𝑍"𝑋 …



Assumptions of the RDD estimator
Formally, two basic assumptions must be met:

-The conditional function of Y with respect to Z is continuous around the eligibility threshold z

-Individuals cannot manipulate Z, that is, they cannot decide to acquire more/less Z to self-select in/out 
of intervention X

There are some implications arising from these hypotheses that can be tested empirically:

-You can test whether the distribution of the variable Z is continuous around the z-threshold (ideally it
should be, otherwise you may suspect manipulation if there is an excess mass of observations and/or a 
deficit of observations just above/below the threshold)

-You can test whether the conditional distribution with respect to Z of the variables that are 
predetermined at intervention X is continuous around threshold z (ideally it should be, otherwise there
are significant differences in the composition of the sample above/below the threshold)



Application: Lalive (2008) on unemployment
duration

• The study by Lalive (2008) that we replicate in STATA examines a reform that extended the 
duration of unemployment benefits in Austria from 30 weeks to 229 weeks.

• However, this extension of duration affected only people over the age of 50 and some 
Austrian regions. Lalive (2008) exploits two types of RDDs (called sharp RDDs-terminology
we will explain shortly):

• Discontinuity in the duration of unemployment benefits at age 50 (age is the running variable) -> we replicate with 
STATA

• Discontinuity by region of residence (distance from regional boundary is the running variable) -> we do not
replicate

The main research question is whether benefiting from an unemployment benefit that
potentially lasts longer (X=1) has an effect on the length of the unemployment period (Y).



Lalive (2008): test on 
threshold manipulation
• For men, a continuous age distribution is observed

around age 50.

• For women, an excess mass is observed above age 50.

• In fact, for women, the reform is equivalent to a pre-
retirement: with a duration of 229 weeks of
unemployment benefits, they can reach the age to
qualify for the old-age pension without having to
return to work.

• As a result, many more women enter unemployment
upon reaching age 50: it is as if they are retiring, and
they are therefore likely to be statistically different from
women who enter unemployment before age 50.



Lalive (2008): test on the 
continuity of 
predetermined variables

• For men, no significant
differences are observed in the 
last wage earned before
unemployment above/below age
50

• For women, differences in this
pre-determined variable
above/below 50 are visible.



•

•



Lalive (2008): Fuzzy RDD
• If we want to study what is the effect of unemployment duration on the level of wages earned in the first job 

upon exiting unemployment, we can use the discontinuity at age 50 as an instrumental variable.

• The reform, by increasing the maximum duration of the benefit, has an influence on the duration of 
unemployment -> it is a relevant instrument (first-stage)

• If having a subsidy with a longer maximum duration influences the post-unemployment wage only because
it influences the duration of unemployment, the instrument will also be valid (exclusion restriction)

• This estimation approach is called fuzzy RDD, different than the sharp RDD we saw earlier. Discontinuity in 
this case is used to estimate a relationship between the variable influenced by reform X (our variable Y) and 
a third variable (W).

• Structural equation: W = a + bY + cZ

• First-stage: Y = a + bX + cZ

• Reduced form: W = a + bX + cZ

• The IV estimate of the fuzzy RDD effect is given by b_iv = b_reduced / b_first



Lalive (2008): Does a 
longer unemployment
duration help finding a 
better job?

• Based on fuzzy RDD estimates, an extra week spent in 
job search has a positive effect of 2.5 percent on the 
wage you earn once you find a new job.

• Under the F-test, the instrument is relevant. Do you
consider the exclusion restriction credible in this
setting?


