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Random assignment

Randomized and natural experiments have some mechanism
that randomly assigns observations to treatment or control.

What can we do if this isn’t the case?
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Causal effect of sentencing on crime

We are interested in whether threats of harsher sentences
reduce the probability of recidivism. Consider the regression

yi = β0 + β1di + εi,

where yi is an indicator of whether a released criminal is
convicted of a new crime and di is an indicator for the
possibility of receiving a harsh sentence.

We are worried that the harshness of a sentence is going to be
related to omitted factors—how connected the individual is to
the criminal community, the payoffs he can get from crime
relative to work, the opportunity to commit crime, etc.

Minors versus adults

Let’s consider a particular case: 17–19 year-olds in Florida.

Age 18 divides minors from adults in terms of criminal
sentencing in this state. Prosecution as an adult results in
higher sentences.

Across age comparisons

Just comparing 17 year-olds to 18 year-olds can be misleading.

17 year-olds are different: They haven’t graduated from high
school, meaning that they might have lower earnings potential
and, if they are in school, may not be able to work full-time. 18
year-olds may have better job opportunities due to completing
a high school degree, making crime less attractive.
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A better comparison

But, someone who is 17 years, 11 months old is probably not
that different from someone who is 18 years, 1 month old.
Educational attainment and job opportunities should be similar;
so should the opportunities for crime. Plus, we probably don’t
think that one person is more likely to be arrested/caught than
the other, especially if both have been arrested before.

Idea: People just under 18 are probably quite similar to people
who are just over 18 in terms of observable and unobservable
factors influencing the decision to commit a crime, other than
the fact that the older person would be charged as an adult.

Regression discontinuity

A regression discontinuity design considers the impact of a
treatment T on an outcome y, where treatment status is
determined by some other assignment variable x; specifically, if
x is above some threshold c, then the individual receives
treatment, but does not receive treatment otherwise.

Key assumption: The individual cannot control precisely which
side of the threshold he is on.

In this example, we can rephrase this: people just above the
threshold are similar on all observable and unobservable
features to those just below the cut-point.

Put one more way, being above or below the threshold (Ti) has
to be uncorrelated with everything else (εi).

First application

The first use of RD was by Thistlewaite and Campbell (1960).
In this case, students took a national exam and top-scoring
students received the National Merit Scholarship. The authors
wanted to consider the impact of receiving a scholarship on
college attendance.

Since students can’t precisely control their scores, students just
above the threshold for the scholarship are likely similar to
students just below the threshold.
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Election example

As another example, suppose we are interested in a treatment
of being elected to political office.

A politician can raise money, give speeches, campaign
door-to-door, place ads, etc. to move himself closer to victory.
But he can’t do just a minimal amount of stuff to ensure that
he gets exactly x = 51% of the vote to win. With that amount
of effort, he may get 55% or 45%—random forces determine the
outcome within that range.

Comparing the groups

Recall in the case of randomized and natural experiments, we
can look at the means of observable covariates in the treatment
and control groups and show that they are the same.

This provides some justification for assuming that these groups
are similar in terms of unobserved factors as well.

We can perform the same comparisons for our treatment and
control groups right near the threshold.

Lee and McCrary

Lee, David S. and Justin McCrary. 2005. “Crime, Punishment,
and Myopia.” Working paper.

We consider individuals who were arrested before age 17 and
determine whether they were arrested again anytime by age 19.

We know that these people have some propensity to commit
crime. They were also likely warned about the severity of the
adult judicial system. Hence, this population should be
sensitive to changing sentencing. Officers won’t show leniency
to already convicted criminals. We also know that these are
individuals that do not have juvenile records expunged, so we
won’t be biased toward finding just adult crimes.
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Results

Estimated discontinuity: -0.018 (SE = 0.0474)

Little evidence of change in criminal propensity in response to
threat of stricter punishment.

Potential reasons:

Incorrect beliefs about punishment severity

Don’t care about punishment severity

Myopia

Irrational responses
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Summary of the RD design

A RD design needs:

The probability of treatment jumping discontinuously at
some threshold of an assignment variable, while

No other observable or unobservable factors also change
discontinuously at the threshold point, meaning that

Individuals just above and just below the threshold of the
assignment variable should be similar on observable and
unobservable dimensions.

The latter can be achieved when

The value of the assignment variable is out of their control
(e.g., age) or

They can control the assignment variable somewhat, but
random noise can push them just above or just below the
threshold (e.g., vote share).

Choosing the window

We have a similar trick here as in event studies: We need to
choose a window around the threshold that is big enough so
that we have plenty of data, but small enough so that those
above are similar to those below.

Anti-discrimination laws

The Equal Employment Opportunity Commission (EEOC)
oversees hiring practices for all firms larger than 15 people.
These firms may not discriminate based on the person’s race,
color, religion, sex (including pregnancy), national origin, age
(40 or older), disability or genetic information.

Question: Does EEOC coverage cause more minorities to be
hired by a firm?
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Idea

We can compare firms with just under 15 employees to firms
with just over 15 employees and see whether the percentage of
minority employees at these groups of firms differ.

Hahn, Jinyong, Petra Todd, and Wilbert Van der Klaauw. 1999.
“Evaluating the Effect of an Anti-discrimination Law Using
Regression Discontinuity Design.” NBER working paper 7131.

Assumption

We need to assume that firms with just under 15 employees are
similar to firms with just over 15 employees.

One way to think about this is that the number of employees
that a firm hires is random within a small window; random
chance pushes some firms to be larger than 15 employees and
others to be just smaller.

Put another way, firms cannot willingly decide to have fewer
than 15 employees in response to this coverage.

Possible violation

Why might this not be believable?

Firms that really want to discriminate would keep a smaller
number of employees by not growing, closing for part of the
week, or encouraging overtime rather than exceed the threshold
and be subject to federal scrutiny.

How can the authors try to convince us that this is not a
problem?

Show that the groups are similar on all observable aspects, in
particular the number of female employees and whether they
are located in the south.
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Results

Only a small amount of evidence the EEOC protection increases
the percentage of employees within a firm that are black.

This could be because firms increase the probability of hiring a
black applicant or because minorities are more likely to apply to
firms covered by EEOC.

If there was a selection issue where discriminatory firms
purposefully stayed below the threshold, would this estimate be
too big or too small?
Too big.
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