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ABSTRACT

My dissertation covers topics in the economics of crime and the interesction be-
tween behavioral and development economics. The first chapter provides causal
evidence that sentencing low-level offenders in the State of Michigan to prison rather
than probation lowers their future criminal behavior but only through incapacitation,
that is, during the time they spend in prison. We identify two sources of incapac-
itation: primary, from the original sentence, and secondary, from higher rates of
future imprisonment among those who were initially sentenced to prison. The sec-
ond chapter studies how economic decision making changes along the transition from
college to the labor market. By collecting panel data from students in a university
in Colombia, we are able to track changes occurring after students who are in their
last semester of college receive and accept a job offer, and after they receive a pay-
check relative to a comparison group of students who remain in college. We find
evidence that students who transition to the labor market are less present-biased,
more generous, and report having lower stress about finances and higher access to
resources after the job offer. After starting to work and receiving a paycheck, they
perform worse on cognitive tasks and report being more worried and frustrated than
students in the comparison group. This suggests that there may be greater cogni-
tive load associated with becoming more independent and earning money. We also
highlight the role of incorporating phychological measures in experimentally-elicited
preference tasks. Even though it seems that last-semester students become less risk
averse when receiving and accepting a job offer, this result vanishes when control-
ling for psychological factors. In the third chapter, we study gender differences in
beliefs regarding performance and in the updating process in the developing country

context. Students in the sample are enrolled in a test-preparation course to take a



high-stakes college entrance exam. They are randomized into receiving or not receiv-
ing feedback about their relative ability in the five areas covered by the exam. The
findings suggest that there are substantial biases in assessing own ability. Across all
areas of the test, between 50 and 70 percent of the students fail to correctly predict
the quartile in which their score will be. Moreover, women are more biased and more
likely to underestimate their performance in math and overestimate in text analysis
relative to men. I show evidence that feedback may help close the gender in gap in
confidence as women report being more positive about their chances of admission to

this university while the men seem less sure of this outcome.
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CHAPTER 1

Estimating the effects of imprisonment on
recidivism: Evidence from a regression

discontinuity design

1.1 Introduction

The dramatic increase in the number of people incarcerated in the United States over
the last three decades (Western, 2006; West et al., 2010) has generated a discussion
among policy makers, criminal justice officials, researchers, and citizens about the
causes and consequences of mass incarceration and ways of reducing the size of the
nation’s prison population without compromising public safety (e.g., Raphael & Stoll,
2009; Travis, 2005; Alexander, 2012; National Research Council, 2008). One of the
central questions in this discussion is whether sentencing a convicted felon to prison -
at considerably higher cost than alternative sentences such as probation - will reduce
the likelihood that the person will reoffend in the future.

Despite the centrality of these questions to scholarly and policy debates, studies
on the economic and social consequences of incarceration often base their inferences
on nebulous counterfactual comparisons and usually fail to adequately rule out com-
peting explanations for the putative effects of incarceration they estimate, leading
some observers to conclude that “existing research is not nearly sufficient for making
firm evidence-based conclusions for either science or public policy” (Nagin, Cullen,
& Jonson, 2009). In recent years, a new wave of studies has used quasi-experimental

designs that leverage the random assignment of judges to felony cases to estimate

'In the state of Michigan it is estimated that the annual cost of a bed in prison is about $34,000
while the cost of probation supervision is around $3,000.



the effects of incarceration on measures of subsequent recidivism, employment, and
earnings (Abrams, 2009; Nagin & Snodgrass, 2013; Berube & Green, 2007; Green &
Winik, 2010; Kling, 2006; Loeffler, 2013; Aizer & Doyle, 2015; Mueller-Smith, 2016).

The current paper contributes to this literature by implementing a quasi-experimental
design to estimate the effect of being sentenced to prison compared to probation on
the probability of prospectively being (a) convicted of a new felony offense, (b)
severity of the new offense, (¢) imprisonment due to technical violations of parole or
probation,? and (d) imprisonment due to new felony convictions. We use data on
a sample of convicted felony offenders in the state of Michigan sentenced between
2003 and 2006. The research design emerges from the structure of the sentencing
guidelines and capitalizes on discontinuities in the probability of being sentenced to
prison based on the formal system that is used for scoring and classifying convicted
offenders in pre-sentence investigation reports, as dictated by the Michigan Sentenc-

ing Guidelines.

Empirically, the discontinuities in the probabilities of receiving a prison sentence
can be analyzed under a fuzzy regression discontinuity (RD) design framework. Given
the concordance between the fuzzy RD and the instrumental variables (IV) estima-
tors, we propose an IV approach to provide the causal effect of imprisonment on
recidivism. Rather than pooling all cutoffs together to construct a single cutoff as
in other RD papers, we use the individual cutoffs as multiple instruments in the IV
regression and obtain tighter standard errors as a result. Our setup is different than
other RD applications in the sense that it contains a series of complexities such as a
discrete and very rugged discrete running variable. We employ and adapt the recent

methodologies in the RD literature to overcome these challenges.

Our identification strategy allows us to conclude that, among low-level offenders
who are sentenced to prison, the recidivism rates for all post sentence periods an-
alyzed and some of the post-release periods are lower than among those sentenced

to probation. We present evidence that lower recidivism is fundamentally a conse-

2Technical violations are violations to the conditions of the original sentence by an offender
under supervision (parole or probation). Examples of technical violations include missing a curfew,
failure to report to office visits, or testing positive for alcohol or drugs.



quence of incapacitation. First, as previously documented in the recidivism litera-
ture, we observe incapacitation associated with the original prison sentence. Second,
there is incapacitation resulting from higher future imprisonment rates among those
originally sentenced to prison. We distinguish these two types of incapacitation as
primary and secondary, respectively. Our results from decomposing future impris-
onment into the part due to new sentences and the part due to technical violations
of parole indicate that the higher rate of re-imprisonment among those sentenced
to prison is primarily explained by technical violations. Furthermore, our results
suggest that rehabilitation is not a channel explaining lower recidivism rates among
those sentenced to prison. When analyzing the type of felonies of those who are
convicted of a new felony, we find that those who were initially sentenced to prison

are more likely to engage in high-severity crime.

To our knowledge, this is the first paper to causally show that re-imprisonment
is a causal effect of imprisonment itself. We call this effect “secondary” incapacita-
tion to distinguish it from the standard (“primary”) incapacitation effect reported
extensively in the literature. We also identify that the mechanism for this secondary
incapacitation effect is violations of parole conditions rather than engaging in crimi-
nal activity that leads to new sentences. In addition, this is one of the first papers in
the recidivism literature to use a natural experiment leading to a regression discon-
tinuity design as an identification strategy. Finally, from a methodological point of
view we extend the widespread analysis of pooling multiple cutoffs together to using

the individual variation of each cutoff, which increases the precision of our estimates.

The paper proceeds as follows: Section 1.2 provides a brief theoretical motivation
and discussion of previous studies, section 1.3 presents the details of the Michigan
Sentencing Guidelines on which our research design in based, and section 1.4 discusses
the data sources and presents descriptive statistics for our analytical sample. Section

1.6 presents the results. The last two sections discuss robustness checks and conclude.

1.2 Theoretical motivation and prior research

Contemporary criminological accounts emphasize three general mechanisms through

which incarceration can reduce the likelihood that a person will reoffend in the fu-



ture: (1) incapacitation, (2) rehabilitation, and (3) specific deterrence. Although
being incarcerated has a clear mechanical effect on suppressing crime for the dura-
tion of one’s custodial sentence, the effectiveness and efficiency of incapacitation as a
crime-control strategy are open to question. One limitation on its effectiveness is that
by removing offenders from the community, incarceration may create criminal oppor-
tunities for new offenders through so-called “replacement” effects (Miles & Ludwig,
2007). Incapacitation is also a financially costly way to control crime, with a bed in
a state prison or local jail costing an average of roughly $26,000 per year, compared
to average expenditures of $2,800 per parolee and $1,300 per probationer (Schmitt
et al., 2010). Moreover, it is very difficult to disentangle the incapacitative effects of
prison from its behavioral effects, which could operate through rehabilitation, spe-
cific deterrence, or other mechanisms. Finally, the magnitude of any incapacitation
effects depends on the criminal behavior of the comparison group, those who are not

sentenced to prison but rather remain in the community.

After the decline in the support for rehabilitation as the guiding philosophy of
the American penitentiary system (Bushway & Paternoster, 2009; Cullen & Jon-
son, 2011), there has been a resurgence of interest in and support for rehabilitation
in recent decades brought about by new research on corrections programs (Cullen,
2005; Cullen & Jonson, 2011). A general conclusion of this research is that there
are successful programs that curb recidivism, but their effectiveness hinges on the
way they are matched to the needs of individual offenders and the extent to which
they maintain program integrity (Bushway & Paternoster, 2009; Cullen & Jonson,
2011). Some scholars also argue that exposure to programs and interventions that
are inappropriately matched to an offender’s needs - especially those that violate the
“risk principle” by exposing low-risk offenders to excessive interventions — can have

criminogenic effects (Nagin et al., 2009).

Specific deterrence is another theoretical framework used to motivate studies of
the effects of incarceration on reoffending. It refers to the possibility that an of-
fender will be less likely to engage in future criminal activity after being punished
for a previous crime (Bushway & Paternoster, 2009; Nagin et al., 2009). Its focus on
deterring people who have already been punished for previous crimes distinguishes

it from the notion of general deterrence, which refers to the broader deterrent effects



that punishments may have on members of society, regardless of their prior experi-

ence with crime and punishment.

Despite the emphasis placed on the three crime-suppressive mechanisms outlined
above, other theoretical perspectives suggest that incarceration may increase crim-
inal behavior, in part through the potential effects of incarceration on employment
(Western, 2006) and the subsequent effects of employment on crime (e.g., Sampson
& Laub, 1995). First, prisons and jails can have “labeling” effects that can operate
through stigma (and social reaction to the label) or through transformation of one’s
identity (the internalization of the label), and both of these can be reinforced through
interactions inside and outside of prison (Nagin et al., 2009). Labeling is often evoked
as one of the main reasons that former prisoners have trouble finding jobs (Pager,
2008). Also, insufficient opportunities for education and job training in prisons, along
with the atrophy of job skills one brings to prison and lost job experience can all
be viewed from a human capital perspective as reasons why returning prisoners may
have more difficulty (re)connecting with the labor market than probationers (Kling,
2006; Loeffler, 2013; Tyler, Kling, et al., 2007). Prisons and jails are viewed by
social learning theorists as “schools of crime” where pro-criminal attitudes, values,
skills, and roles can be transmitted through informal interactions (Jaman, Dickover,
& Bennett, 1972). To the extent that prisoners acquire pro-criminal skills and expe-
rience human capital deficits that make it harder for them to find jobs in the formal
labor market, they may face more strain and differential opportunities that make
crime more accessible and profitable than legal forms of work. Finally, incarceration
- especially imprisonment - can deplete the social capital that one can access after
prison (Loeffler, 2013). The combination of time and distance away from home can
make it difficult to stay connected to relatives and friends, especially “weak ties”
that can be especially useful for finding jobs (Rees, 1966; Granovetter, 1973).

It may also be the case that imprisonment increases the probability of future in-
carceration without increasing criminal behavior by subjecting the offender to greater
surveillance and monitoring. According to the Bureau of Justice Statistics, nation-
wide nearly 80 percent of released prisoners are released onto parole supervision
(Hughes & Wilson, 2003). These individuals can be re-incarcerated for technical

violations of parole that are not crimes, such as curfew violations, failure to report,



or consuming alcohol, or that are minor crimes that would not ordinarily result in
imprisonment, such as drug use, petty theft, or fighting. Although individuals sen-
tenced to probation also face surveillance and monitoring, it is generally less intensive
than parole supervision, involving larger caseloads and fewer restrictions (Petersilia,
2011). Criminologists have long argued that greater surveillance will lead to greater
detection of technical violations (e.g., Austin & Krisberg, 1981; Palumbo, Clifford, &
Snyder-Joy, 1992), which account for almost 30 percent of all prison admissions na-
tionwide (Carson & Golinelli, 2013). Of course, imprisonment for technical violations
may prevent crime through incapacitation. Our analysis differentiates between vari-
ous forms of recidivism, including differentiating between new felony convictions from
imprisonment, between more and less serious new felony convictions, and between

imprisonment for new convictions and technical violations of parole or probation.

In terms of prior research, a small set of studies have utilized quasi-experimental
or experimental designs to study the effects of incarceration on recidivism and em-
ployment. A pair of studies using data from the Superior Court of the District of
Columbia (Berube & Green, 2007; Green & Winik, 2010) use randomly assigned
judges as instruments and find no statistically significant relationship between in-
carceration and reoffending among drug offenders. Abrams (2009) also uses an
instrumental variables design in a comparison of recidivism among prisoners and
probationers in Clark County, Nevada, but in his case, the instruments come from
the random assignment of public defenders and his treatment is sentence length
(rather than sentence type). He finds that there is a relationship between sentence
length and recidivism but it is complex and non-monotonic - negative for both the
shortest /weakest and longest sentences, and positive for mid-range sentences. Nagin
and Snodgrass (2013) use the random assignment of judges to felony defendants in
Pennsylvania who were sentenced during 1999 to estimate the effects of incarcera-
tion (compared to non-custodial sanctions) on recidivism. Aizer and Doyle (2015)
use the random assignment of judges to defendants in a juvenile court in Chicago,
[llinois between 1991 and 2006 to study the effects of juvenile incarceration on high
school completion and incarceration in adult facilities later in life. Finally, Mueller-
Smith (2016) uses the random assignment of “courtrooms” (combinations of judges
and prosecutors) to misdemeanor and felony defendants sentenced in Harris County,

Texas between 1980 and 2009, to estimate the effects of sentence type and length on



recidivism, employment, wages, take-up of food stamps, marriage, and divorce.

In a study of sentences in Washington juvenile courts, Hjalmarsson (2009) used a
regression discontinuity design that capitalizes on large discrepancies between neigh-
boring cells of the sentencing grid in the probability of being incarcerated in a state
detention facility (for 15-36 weeks) vs. a “local sanction” (which could include com-
binations of time served at a local detention center, community supervision, and
community service) and found that incarceration reduced future offending by 35
percent. Although similar in spirit to our regression discontinuity design, this study
had a very different substantive focus - the juvenile justice system where the treat-

ments are qualitatively different.

Kuziemko (2013) also uses a regression discontinuity framework, but focuses on
the effects of time served on recidivism among individuals serving around two years
in prison. Given the endogeneity of time served, she exploits the sentencing guide-
lines in the state of Georgia as an exogenous source of variation in the number of
months served. Her findings indicate that an additional month in prison reduces the
3-year recidivism rate by about 1.3 percentage points. Mueller-Smith and Schnepel
(2016) take advantage of discontinuities in conviction status and type of sentence
generated by the transitions between harsh to lenient regimes at two points in time
in Harris County, Texas. They find that first-time drug offenders on the lenient side
of the cutoff are less likely to reoffend compared to those in the harsh side of the
cutoft.

As a whole, this small group of studies using quasi-experimental designs to ana-
lyze the impacts of incarceration on employment and recidivism yield several general
conclusions. First, most of the quasi-experimental studies of the adult criminal jus-
tice system found no significant effects of either sentence type (e.g., incarceration
vs. a non-custodial sanction) or length on recidivism outcomes. The only excep-
tion was the Mueller-Smith (2016) study, one of the few to separate the effects of
incapacitation (comparing individuals currently in prison or jail to those who re-
ceived non-custodial sanctions) from the longer-run effects of incarceration after the
incarcerated group has been released back to the community. This study found that

(a) incarceration was negatively associated with recidivism when currently incarcer-



ated individuals were compared to those released to the community on non-custodial
sanctions (i.e., an incapacitation effect), but (b) incarceration was positively associ-
ated with recidivism when both groups were compared post-release. The two studies
of the juvenile justice system produced discrepant results. Using the identification
strategy based on random judge assignment, Aizer and Doyle (2015) found that
juvenile incarceration increased the likelihood of recidivism, defined as future incar-
ceration as an adult. Hjalmarsson (2009), however, found that juvenile incarceration

was associated with lower probability of future incarceration as a juvenile.

1.3 Michigan Sentencing Guidelines

The sentencing guidelines manual contains recommendations for the type of sen-
tence and the sentence length that judges impose. With the exception of offenses
for which there is no sentencing discretion,® the sentencing guidelines describe in
detail the recommended sentences and sentence lengths for an offender based on the

current offense, prior criminal history, and type of crime. *

The guidelines are indeterminate in that they (a) provide a range of minimum
sentences within each cell from which judges choose, and (b) present recommended
rather than mandatory minimum sentences (Deming, 2000).° Because the sentencing
guidelines are only recommendations, judges are free to “depart” from the recom-
mended range,® but departures are relatively rare, occurring in less than 2 percent

of the cases analyzed in this sample.

The guidelines divide offenses into nine classes based on their severity as defined

by the maximum term of imprisonment set by statute for the offense (classes A-H,

3Examples of felonies excluded from the guidelines are first degree murder, which carries a
mandatory life sentence, or felony firearm, which carries a mandatory two-year “flat” sentence
(sentence to prison for a minimum of 2 years and maximum of 2 years).

4The version of the Michigan sentencing guidelines for our sample applies to felonies com-
mitted on or after January 1, 1999. The current version of the guidelines can be found online:
https://mjieducation.mi.gov/documents/sgm-files/94-sgm/file. The links to all prior manuals can
be found here: https://mjieducation.mi.gov/felony-sentencing-online-resources.

SMaximum sentences are set by statute in Michigan.

6 Judges must justify any departure in writing and are precluded from basing departures on any
information already taken into account in the guidelines or on race, gender, ethnicity, nationality,
religion, employment, or similar factors.



with A being the most severe, H the least severe, and class M reserved for second-
degree murder). Each class has its own sentencing grid, with cells divided according
to scores on two measures, the offender prior record (PR) and offense severity (OS),
which are each computed as sums of scores on component measures. There are seven
components to the PR score and 20 components to the OS score.” The total PR
scores are divided into seven intervals to generate the prior record variable (PRV)
level. The PRV cut-points are the same for all grids. The OS scores are also divided
in intervals which determine the offense severity variable (OV) level. The number
of OV levels and the cut points defining them are not the same across grids. Each
cell defined by the intersection of PRV and OV levels contains a range of possible
minimum sentences in months. In the example grid (see Appendix 1.9.1) the low-
est minimum sentence (in months) is the large number on the left of the cell while
the four numbers on the right of the cell are the highest minimum sentence lengths
in months. These four subdivisions correspond to the offender’s “habitual” status
for offenders with prior felony records (Michigan Judicial Institute, 2016), and their
function is basically to increase the upper limit of the minimum sentence of the ap-

propriate cell by a fixed percentage.

Judges are responsible for guideline score calculations, but in practice this work
is done as part of the pre-sentence investigation and sentencing information report
that is provided to the judge by the Michigan Department of Corrections (MDOC)
and typically prepared by an MDOC probation officer.® The officer relies on police
reports, interviews with victims, and criminal history searches to calculate the prior
record (PR) and offense severity (OS) scores and to determine the offender’s habitual
status. The probation officer is also the person who typically places the offender in a
cell on the relevant grid based on the calculated guidelines scores. Our conversations

with probation officers suggest that judges rarely request that scores be recalculated.

For our purposes, a key aspect of the sentencing guidelines is that cells on most

"Our understanding is that many other states have a more discrete sentencing guidelines system
for classifying offenders based on prior record. Our use of the regression discontinuity design in this
study depends on the fairly continuous nature of the prior record variables in Michigan.

8Michigan is somewhat unique compared to other states in that the Department of Corrections
handles probation supervision of all offenders sentenced to felony probation. Offenders sentenced
to jail or jail followed by probation for a felony also appear in MDOC records because MDOC
conducts all pre-sentence investigations for all circuit courts throughout the state.



grids (classes B-G) are divided into three categories based on the types of sentences
recommended: (1) “Intermediate” cells, including jail, probation and other (rarely
used) sentences like fines, drug treatment, or house arrest; (2) “straddle” cells, in
which any type of sentence is possible, and (3) “prison” only cells.” In the example
grid in the appendix, intermediate cells are marked with asterisks, straddle cells are
shaded, and prison cells are unmarked. As we will explain in section 1.5, our research
design exploits the discontinuous jump in the probability of going to prison when
crossing from an intermediate cell to a straddle cell. While four sentence types are
possible in the ranges of the prior record score we study (prison, probation, jail,
and jail with probation), we focus on the comparison between prison and probation.
These two sentences constitute the two most extreme sentence types for offenders

who are near the cutoffs and presumably have similar baseline characteristics.

1.3.1 Manipulation

There is the possibility of manipulation in assigning points to the components of
the scores, but we consider this far more likely for offense severity scores than for
prior record scores. Offense severity scores include potentially subjective aspects of
the crime, such as whether there was psychological injury to a victim or a victim’s
family member or whether a firearm was discharged in the direction of a victim,
whereas prior record scores include objective characteristics of the offender’s prior
criminal history, such as whether the offender was on parole or probation at the
time of the offense and how many prior misdemeanors, low severity felonies, or high
severity felonies the offender had been convicted of in the past (with severity defined
by the exact crime of the prior conviction). For this reason, we focus on variation in

sentence type generated by prior record scores, as described below.

Another potential source of manipulation is the plea bargaining process, as prose-

cutors and defense attorneys are well aware of the details of the sentencing guidelines

9Grids M and A contain only prison cells. Grid H contains intermediate and straddle cells
but no prison cells. Intermediate cells have ranges in which the upper recommended limit for the
minimum sentence is 18 months or less. When offenders in intermediate cells are sentenced to jail,
their jail term can be 0-12 months (or zero to the statutory maximum if the statutory maximum
is less than 12 months). Straddle cells have ranges in which the lower limit of the range of the
minimum sentence is 5 to 12 months and the upper limit is at least 19 months. When offenders in
straddle cells are sentenced to jail, their jail terms can be 0-12 months.
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system. In our analytic sample, 97 percent of convictions occurred through a plea
bargain (as opposed to a bench or jury trial). If a prosecutor were to base plea
agreements on the exact grid cell that the individual would be placed in and on her
expectations of the probability of recidivism from the likely sentence in that cell,
then such manipulation would be a threat to the validity of our regression discon-
tinuity design. However, our conversation with the probation officers who prepare
pre-sentence investigations and sentencing information reports for judges lead us to
doubt that such extreme and intentional manipulation is occurring. First, the cases
in our analytical sample are typical cases that are processed very quickly, leaving
little time and attention for such careful calculation or concern. Second, we believe
that most plea bargaining occurs over the exact crime the offender will plead guilty
to, and therefore which crime severity grid will govern his or her sentencing. Our

analysis only makes comparisons within sentencing grids.

1.4 Data

We draw primarily on administrative data from the Michigan Department of Correc-
tions (MDOC), which provided information on all individuals convicted of a felony
between 2003 and 2006. The pre-sentence investigation records, called the “Basic
Information Report” (BIR), contain the individual sentencing guidelines scores and
components, identifiers for the sentencing grid and cell for each case, legal codes for
the offense charged and convicted, habitual offender status, type of conviction (plea,
bench trial, jury trial, etc.), offense date, conviction date, sentence date, days spent
in jail (“jail credits”), sentence(s) imposed, and IDs for judges, defense attorneys,
counties, and circuits. Additionally, the BIR records offender demographics, prior

convictions and arrests, and substance abuse history.!®

The main outcome of interest we analyze in this study is recidivism. Recidi-
vism is measured in three ways: new felony convictions, severity of the new felony,

and future imprisonment due to new sentences and technical violations. Data on

0Demographic and economic characteristics used in the analysis include age, race, gender, mar-
ital status at arrest, years of schooling, and age at first arrest. A few characteristics in the PSI are
crudely measured (i.e., whether or not the offender has a history of mental illness, drug abuse, or
alcohol abuse) but were nonetheless retained in the analysis as they serve as important pre-sentence
variables.
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new felony convictions (convictions recorded after the original sentence and for of-
fenses occurring after the original sentence) are drawn from the BIR from MDOC.
Severity of the felony is coded according to the statutory maximum sentence: a con-
viction with 0 to 48 months is low severity, 49 months or more includes medium
or high severity and 73 or more months is high severity. Supervision records from
MDOC document subsequent incarceration in prison, for a technical violation or a
new sentence.'! Conviction and imprisonment records are available through 2013.
We analyze recidivism outcomes 1, 3 and 5 years after sentence and after release. In
this paper we do not analyze more minor forms of recidivism that might be captured

by misdemeanor convictions.'?

An important distinction that we make concerns the start of the risk period for
the outcome. One approach taken by many previous studies is starting the risk pe-
riod at release. This means that for a probationer, the risk period starts at sentence
but for the other three sentence types it starts once the period of incarceration in
prison or jail ends.'® An alternative approach is to define the risk period as beginning

at the date of sentencing for offenders in all sentence types.

We view both approaches as having strengths and weaknesses and therefore
present estimates from both approaches. Starting the risk period at release allows

for comparisons with prior research and removes any incapacitation effects during

1 Our access to data on multiple forms of recidivism and to MDOC data on the supervision
of all parolees and probationers allows us to capture moves to prison for parole and probation
violations that are not recorded in arrest records, a potentially important form of censoring that is
not addressed in many studies.

12WWe also do not consider arrests as an outcome. We are unable to construct a comparable arrest
measure for prisoners and probationers. Individuals on parole might be taken into custody by a
parole officer instead of being arrested so they will not appear in the arrests data. For probationers,
their “held in custody” events are not recorded in the data. Since the measurement of arrests and
held in custody events are likely not the same for prisoners and probationers, we do not use these
variables.

13For those sentenced to jail or jail followed by probation, we must estimate the date of release
from jail based on the jail credits at sentencing and the sentence length because MDOC does not run
the jails or track jail inmates who are not also under MDOC supervision or custody (e.g., parolees
or probationers serving jail time, prisoners temporarily housed in local jails for court appearances).
In an unknown number of cases these release dates are overestimates due to early release from jails,
which is at the discretion of the local jail and often due to overcrowding. Given the short length
of most jail sentences and because we are not concerned with estimating the effects of jail or jail
followed by probation sentences, we do not see this as a problem for the present analysis.
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incarceration. However, estimates under this approach may confound the effects of in-
carceration with period and aging effects. We overcome this problem by residualizing
the after-release outcomes on calendar year and age at the moment of measurement.
Moreover, starting the risk period at release has the potential to allow some endo-
geneity to creep back into our estimates, as release dates are potentially a function of
behavior in prison. In addition, those sentenced to particularly long minimum sen-
tences will not have post-release outcomes, especially for time periods furthest from
release, creating potential for sample selection bias. Measuring outcomes starting
at sentence avoids these problems, but produces estimates that may be dominated
by incapacitation effects. Starting the risk period at sentence may also have more
policy relevance because legislators and judges surely consider incapacitation effects
in making decisions or policies related to sentencing or release from prison. In what

follows, we report results from both approaches.

The analytic sample excludes re-sentences, “flat” or mandatory sentences (in-
cluding life sentences), community service and fines sentences, as well as records

14 We retained only the “car-

from specialty courts (e.g., drug and family courts).
rying offense” (the offense that determines the type of sentence, usually the most
serious offense) and associated sentencing outcome when the offender was convicted
of multiple offenses (around 77 percent of all cases). We perform all analyses using
records for non-habitual offenders only as this category contains the vast majority
of observations. The analytic sample for the RD analysis consists of around 18,000
individual records from 83 counties in Michigan whose PRV score (the running vari-

able) is within 16 points of the relevant cutoff.*

Table 1.1 shows basic descriptive statistics by sentence type around a narrow

window from the cutoff. Among all offenders in the sample, about 30 percent are

144Flat” sentences are those for which the minimum and maximum are the same and the mini-
mum sentence is also set by statute. In Michigan, these are primarily sentences for “felony firearms”
offenses, in which a firearm is used in the process of committing another crime, either a felony or
misdemeanor. Re-sentences refer to individuals previously sentenced to probation who are sen-
tenced again due to technical violations of the terms of probation. In Michigan, probation violators
must be sentenced again by a judge. The re-sentences can be for prison, jail, or longer probation.
We note that re-sentences are not included in the initial selection into the analytic sample, but
probationers resentenced to prison who are already in the sample are included in our measure of
imprisonment for a technical violation as a recidivism outcome.

15Tin section 1.5 we explain how we choose the bandwidth of 16 points.
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Table 1.1: Descriptive statistics of offenders sentenced to prison or probation

Sentence type

Probation Prison
% of observations in sample 0.30 0.10
% of women 0.19 0.09
Age at sentence 31.00 32.99
% white 0.48 0.58
% married 0.14 0.13
% with less than high school 0.45 0.43
Age at first arrest 20.44 19.47
On parole at sentence 0.01 0.15
Total number of arrests before sentence 6.40 9.89
% with mental illness 0.18 0.20
% with drug addiction 0.49 0.53
% with alcohol addiction 0.32 0.49
Months employed within a year before sentence 4.20 3.60
Months employed within 2 years before sentence 8.64 7.92
Minimum sentence length (months) 26.87 17.54
Time served (months in prison) 22.13

Notes: All figures correspond to means of the variables within 16 points from the cutoff.
Less than high school does not include GED.

sentenced to probation and 10 percent to prison. The rest is sentenced to either jail
or jail with probation (see Appendix Table 1.9 for descriptive statistics of all sen-
tence types). The table shows means of the baseline covariates and average sentence
length and time served in prison. The sample of offenders is primarily male, white,
and non-married. Irrespective of sentence type, almost half of the individuals have
very low education, 20 percent have a mental illness, and around 50 percent have an
addiction to drugs and alcohol. On average, at the time of sentence the offenders
were in their early thirties, and were first arrested when they were 20 years old.
Finally, employment was very low, with the average offender working in the formal

labor market only about a third of the time before sentence.'® The average minimum

16Pre-sentence employment data come from matched records from the Michigan unemployment
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sentence length is 27 months for a probationer and 18 months for a prisoner. The ac-

tual average time served in prison is 22 months on average for offenders in this sample.

Descriptive statistics for the outcomes are presented in Table 1.2 (and for all
sentence types in Appendix Table 1.10). As mentioned above, we analyze both after
sentence and after release risk periods for individuals within a small window around
the cutoff. Panel A shows average felony recidivism for prisoners and probationers.
Within 1 year after sentence, the incidence of new felonies is below 10 percent for all
offenders (this reflects in part the fact that we measure new felonies at the conviction
date, not the offense date, because offense dates were more frequently missing and in
some cases unreliable). It increases monotonically with time for both sentence types,
even though the levels are always higher for probation sentences. An incapacitation
effect seems to be present for offenders sentenced to prison particularly in years 1
and 3 after sentence in which recidivism rates are substantially below those of of-
fenders sentenced to probation. Five years after sentence around 25 percent of those
originally sentenced to prison and 32 percent of those in probation have committed

a new felony.

The incidence of recidivism is also low within 1 year after release for both groups.
However, in contrast to the after sentence statistics, the increase in the recidivism
rate is similar in both sentence types, reaching around 25 percent and 33 percent
on average within 3 and 5 years after release, respectively. For prison sentences,
recidivism rates start slightly smaller 1 year after release and end up slightly higher

5 years after release when compared to probation.

Panel B of Table 1.2 describes the severity of the new felony. The upper part of
Panel B shows the medium- or high-severity crime rates of those originally sentenced
to probation or prison. In this table and hereafter, a value of one is given when the
offender commited a medium or high severity felony and zero if the new felony is
low-severity or there is no new felony. Similarly, the dummy for high severity (lower
part of Panel B) takes the value of one when the new felony is high severity and zero
if there was no felony or the new felony is classified as low- or medium-severity. After

sentence, there is a higher proportion of probationers engaging in medium and high

insurance system, which records only formal employment.
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Table 1.2: Descriptive statistics of outcomes of interest

After sentence After release

1 year 3 years 5 years 1 year 3 years 5 years
Panel A. Any new felony
Probation 0.07 0.23 0.32 0.07 0.23 0.32
Prison 0.00 0.12 0.25 0.06 0.24 0.36
Panel B. Severity of new felony
Medium and high severity
Probation 0.05 0.14 0.19 0.05 0.14 0.19
Prison 0.00 0.08 0.16 0.04 0.15 0.22
High severity
Probation 0.02 0.07 0.09 0.02 0.07 0.09
Prison 0.00 0.04 0.07 0.02 0.07 0.10
Panel B. Future imprisonment
Overall
Probation 0.03 0.11 0.16 0.03 0.11 0.16
Prison 0.01 0.16 0.28 0.11 0.28 0.34
Due to new sentence
Probation 0.02 0.08 0.12 0.02 0.08 0.12
Prison 0.00 0.06 0.14 0.03 0.13 0.19
Due to technical violation
Probation 0.01 0.04 0.05 0.01 0.04 0.05
Prison 0.01 0.10 0.17 0.08 0.17 0.21

Notes: Robust standard errors. The outcomes are defined as the variables in italics in the time frame
specified in the headings of columns 2 to 7 (e.g. any new felony within 1 year after sentence). The figures

represent the means for probationers and prisoners for each outcome.

severity crime and the average rates are fairly similar between the two sentence types
after release. In the case of high-severity felonies only, we see that the averages for
prisoners and probationers are virtually the same after release and slightly smaller

for prisoners in the after-sentence period.

Panel C of Table 1.2 describes the rates at which offenders sentenced to each
sentence type are imprisoned 1, 3 and 5 years after the original sentence and after
release. In all periods after release and 3 and 5 years after sentence overall impris-
onment rates of offenders originally sentenced to prison are higher than the rates of
those sentenced to probation. One year after sentence, only 31.5 percent of prisoners

have been released to the community which makes the future imprisonment figure
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smaller for prisoners than for probationers.!” Decomposing future incarceration into
the parts due to a new sentence and due to technical violations of parole or probation
we see that the average of prisoners and probationers charged with a new sentence
is similar in the after sentence outcomes but substantially higher for prisoners when
we look at technical violations. After release, the averages in Panel B are higher for
those originally receiving a prison sentence but the difference between prisoners and
probationers is substantially larger in the case of technical violations relative to new

sentences.

1.5 Empirics and first stages

A simple OLS analysis in this setting is likely to confound potentially omitted vari-
ables with sentence type assignment. For example, factors unobserved by the re-
searchers but observed by the judges may lead them to assign prison sentences to
individuals who are more likely to recidivate. Hence, a regression of the recidivism
outcomes on a treatment indicator for prison does not represent the causal effect of
receiving a prison sentence on recidivism but rather a combination of causal effects
and omitted factors. For this reason, we exploit the quasi-random variation provided

by the Michigan Sentencing Guidelines.

Our analysis exploits the exogenous change in the probability of being sentenced
to prison arising from the marginal increase in prior record (PRV) scores that moves
an offender from an intermediate cell (where the presumptive sentence is something
other than prison) to a straddle cell (where recommended sentence types include
prison). In other words, offenders with similar PRV scores face different probabili-
ties of going to prison depending on whether their PRV score lies to the left or right
of a cutoff that determines the boundary between an intermediate and a straddle cell.
This setting naturally leads to a fuzzy regression discontinuity design (RDD) because
the increase in the probability of goi