
ESTIMATING DETERRENCE II:

QUASI-NATURAL EXPERIMENTS



More creative diff-in-diff

• Comparing groups within population that are treated 

differently

• Levitt, S. D. (1998). Juvenile Crime and 
Punishment. Journal of Political Economy, 106(6), 

1156-1185.



Year-to-year percentage changes in crime rates by age cohort



Year-to-year percentage changes in crime rates by age cohort





Individual data & quasi-natural experiment 

• Drago, F., Galbiati, R., & Vertova, P. (2009). The 

deterrent effects of prison: Evidence from a natural 

experiment. Journal of political Economy, 117(2), 

257-280. 

• Large amnesty in Italy in 2006 produced unique 

differences in the sentence for otherwise identical 
released prisoners if they commit another crime

• Must serve the sentence forgiven => shorter 

sentence for those who came to prison earlier









Key concepts 

• Estimating causal effects of p and F on crime – why 

can’t use simple correlations

• Quasi-natural experiments

• Difference-in-differences

• Difference within group over time, then difference treatment 

and control after

• Regressions: dummies pick up the unobserved effect of a 
region, year, cohort etc

• Diff-in-diff studies generally find some deterrent effect 

of punishment on crime



• Empirical knowledge (in economics and other 

social science topics, for that matter)

• How does it develop?

• How can we tell whether intervention X indeed 
affects Y?

• What to do about conflicting studies?

• The case study: abortion and crime



Abortion and crime

• Donohue, J. and Steve Levitt (2001): Legalized 

Abortion and Crime, Quarterly Journal of Economics.

• Main claim: Legalizing abortion in the early 1970’sin 

the U.S. was a significant factor in the decline of 

crime during the 1990’s



Institutional background

• Abortion historically illegal

• Options: illegal abortion, travel abroad

• 1970: legalized by NY, CA, WA, HI, AK

• 1973 Supreme court case Roe vs Wade: nationwide 
legalization

• Gradual increase in abortions since legalization



Theoretical mechanisms

• Crime and age/social status profile

1. Cohort size

2. Selection effects



Empirical evidence 1

• The paper presents evidence that legalizing abortion 

cut crime

• Each piece of evidence requires less stringent 

assumptions to establish a causal effect

1. National time series





Time series (just a glimpse at data)



Evidence 2: Early vs late legalizers

• In the early legalizing states, crime rates began to fall 

few years earlier and the drop was more pronounced 

than in the rest of the country



Early vs. late legalizers: diverging trends (raw diff-in-diff)



Evidence 3: Panel data regressions 

• Changes in crime are negatively related to effective 

abortion rates

• Regressions explaining the crime rate as a function of 

the effective abortions, socio-econ control variables

• State and year F.E.



Percentage change in crime correlates with the abortion rate



Percentage change in crime correlates with the abortion rate



Percentage change in crime correlates with the abortion rate



Evidence 4: Indicators of the selection effect 

• Age-specific arrest rates negatively correlated with 

the effective abortion rate. 

• Arrest rates measured per number of people 

below/above 25. 



The relationship bw abortion and crime holds only for cohorts
affected by abortion (under 25)



Evidence 5: The alleged hallmark

• Cohorts affected (cumulatively) more by abortions 

have fewer arrests

• Regressions at the state-year-age level 

• Controlling for state, year, and state-year effects

• Further, controlling for state-age effects



Table 7: within a state, cohorts with higher abortion rate 
experience a decline in violent arrests



Economic significance

• Findings imply that as much as 50% of the large 

decline in crime during the 1990’s is attributed to 

abortion

• Authors very careful with normative statements (but 

read Freakonomics for crude welfare analysis)



Follow-ups

• Foote, Ch. L. and Christopher Goetz (2005): Testing 
Economic Hypothesis with State-Level Data: A Comment 
on Donohue and Levitt (2001), Federal Reserve Bank of 
Boston working paper.

• Donohue, J. and Steve Levitt (2005): Measurement Error, 
Legalized Abortion, the Decline in Crime: A Response to 
Foote and Goetz, unpublished manuscript, 2005.

• Joyce, T.: Did Legalized Abortion Lower Crime? (2004 ) 
Journal of Human Resources.

• Donohue, J. and Steve Levitt (2004): Further Evidence That 
Legalized Abortion Lowered Crime: A Reply to Joyce, 
Journal of Human Resources.



Issues raised by Foote & Goetz

• No dispute about the (weaker) evidence 2-4. 
• All the dispute is about Table 7 

1. Donohue and Levitt used raw number of arrests, rather 
than arrests per capita (cohort size effect)

2. Programming error



Foote and Goetz (2005)

• Re-estimate without error
• Run the regressions on arrests per capita
• Emphasize the importance of state-year, state-age 

effects
• Crack cocaine epidemic



Foote and Goetz (2005)



Donohue and Levitt (2005) reply

• Acknowledge the error 
• Counter-critique

• Arrests are a proxy, population measured with 
error: cumulating measurement error

• Alternative dataset on the number of abortions
• Use as instrument

• Sharpening the measurement error in abortions
• Mobility to obtain abortion
• Mobility after abortion
• Assigning abortion year to year/age of arrest



Removing the measurement error



Per capita regressions



Big conceptual issue

• The state-year, state-age etc effects may remove too 
much variation from the data

• These methods are asking ``too much’’ of the 
available data

• After all, a highly crude natural experiment



Abortion in a different context

• Pop-Eleches, C. (2006). The Impact of an Abortion Ban on 
Socioeconomic Outcomes of Children: Evidence from
Romania, Journal of Political Economy. 



Monthly birth rates in Romania around the abortion ban







Abortion and crime: Who’s right?



It is easy to be perplexed or mislead

• Empirical research is necessary for understanding the 
world but it is hard

• Theoretical hypothesis: X => Y
• Empirical research:

• Many studies test one claim
• Frequently opposing results
• Bitter fights between academics
• Publication bias
• Selective interpretation by the media, lobbies, 

think-tanks, researchers with agendas etc.
• Is there a truth?



Some guidance

• Empirical research  => evidence supporting or 
contradicting a hypothesis

• One paper is never enough to reject/accept a 
hypothesis!

• We never “prove” a theory with empirical research!

• Rather, we gradually accumulate evidence that 
eventually supports or rejects the hypothesis with a 
relatively large degree of confidence 



Some guidance

• Never cherry-pick one study!
• Do not let your ideology or priors see the desired 

conclusions
• Findings based on obvious, exposed errors should be 

discarded 
• Findings based on obviously wrong, inadequate, 

obsolete methodologies should be discarded
• Studies vary in quality – more weight put on findings 

from high-quality studies



Hierarchy of methods (effects of interventions)

Randomized experiment

Natural experiment (IV, regression 
discontinuity, diff-in-diff)

Panel data

Time series or cross-section analysis

Graphs and descriptive statistics

Donohue (2016): Empirical Evaluation of Law: The Dream and the Nightmare 



Hierarchy of methods (effects of interventions)

Randomized experiment

Natural experiment (IV, regression 
discontinuity, diff-in-diff)

Panel data

Time series or cross-section analysis

Graphs and descriptive statistics



Národohospodářská fakulta VŠE v Praze

This work is licensed under the Creative Commons Attribution-ShareAlike 4.0
International License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-sa/4.0/ or send a letter to Creative
Commons, PO Box 1866, Mountain View, CA 94042, USA.

http://creativecommons.org/licenses/by-sa/4.0/



