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Abstract 
 
This paper examines relationship between local labor market conditions and ex-prisoner 
employment in Ohio.  It asks: How do local labor market conditions (i.e., county-level 
unemployment rates) affect (1) the time it takes ex-prisoners to find a first job upon 
release, and (2) their ongoing post-prison employment experiences (during the first two 
years post release from prison)?  It uses administrative data on persons released from 
Ohio state prisons that have been linked with the state’s unemployment insurance records 
to track both pre- and post-prison employment experiences of prisoners released during 
1999 and 2000.  It develops discrete duration models to analyze the length of the spell of 
initial unemployment that ensues upon release from prison and individual-level fixed 
effects models of the probability of employment during the first 8 quarters post-release 
from prison.  It finds, first, that county unemployment rates are negatively associated 
with the time to find a first job upon release from prison.  The marginal effect of a one-
percentage point increase in county unemployment rates is to decrease the probability of 
exiting the initial spell of unemployment by about 2 percentages points (from a baseline 
exit rate of 16%).  Second, pre-prison employment experiences have much larger and 
enduring effects on the probability of exiting the initial spell of unemployment than do 
local labor market conditions.  An additional quarter of pre-prison employment increases 
the probability of exiting unemployment by 6%.  Third, despite these effects of local 
labor market conditions, more than one-third of ex-prisoners had not found a first job by 
the end of the 8th quarter after release.  Fourth, using propensity score methods, the paper 
finds that obtaining a vocational training program certificate reduces the probability of 
exiting the initial spell of unemployment and also of quarterly employment.  For 
offenders who were employed prior to prison and who obtained the vocation certificates, 
employment probabilities increased.  Finally, local labor market conditions are negatively 
associated with quarterly post-prison employment probabilities during the first two years 
following release from prison. The marginal effect of a one-percentage point change in 
county unemployment rates on the baseline (36% average) probability that ex-prison will 
be employed post-prison is estimated to be about 5 percentage points. 
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Introduction  
 
The growth of the U.S. prison population that occurred between 1980 and 2000 has been 
well documented.  The number of persons in federal, state, and local correctional 
facilities increased from 330,000 in 1980 (Gilliard and Beck 1996) to more than 2 million 
in 2002 (Harrison and Beck 2003).  The per-capita rate of incarceration almost 
quintupled, from 96 to 468 persons per 100,000 population (Pastore and Maguire 2000).  
In addition, between 1974 and 2001, more than 5.6 million persons were estimated as 
having ever served time in state or federal prison, including those currently incarcerated 
(Bonczar 2003).  These 5.6 million persons amount to 2.7% of the adult U.S. population.   
 
The growth in the prison population has occurred with much churning of persons into and 
out of prison and with vigorous expansion of the prevalence of incarceration to include 
more persons entering prison for the first time (Lynch and Sabol 2001).  But by the end 
of the 1990s, the annual number of persons admitted and released from U.S. prison 
exceeded more than 600,000 offenders.  The shear size of the ex-prisoner pool and the 
volume of offenders released annually from prisons raises questions about the capacity of 
labor markets to absorb them.  As Freeman also point out, the 600,000 prisoners released 
annually amount to about 30% of the annual 1990s growth of the labor force (Freeman 
2003).  Not all of these offenders participated in the labor market, and about half can be 
expected to prison within three years of release, if recent trends hold (Langan and Levin 
2002).  Nevertheless, Freeman’s suggestion of the released prisoner to new job growth 
ratio as a measure of the potential impact on labor markets is instructive, and he cautions 
that if the growth in the workforce slackens, the ratio of released prisoners to the growth 
in the labor force could rise and affect the capacity of the labor market to absorb 
returning ex-prisoners. 
 
The relationship between the prisoner release population and labor market opportunities 
is important to understand because the post-prison employment experiences of ex-
prisoners tend to be poor.  Data from Ohio (shown below) and Washington State (Pettit 
and Lyon 2002) show post-prison quarterly employment rates peaking shortly after 
release from prison at from 40% to 50% of release cohorts, and then declining to about 
30% of offenders within 2 years of release.  Yet at the same time, post-prison 
employment is cited as a factor that can help reduce the likelihood that an ex-offender 
will re-offend or return to prison (Uggen 2000; Sampson and Laub 1997; Harer 1994; 
Saylor and Gaes 1997; Bushway and Reuter 2002; Bushway 2003).   Despite the putative 
benefits of post-prison employment, ex-prison efforts to get jobs are compounded by 
employers’ reportedly low preferences for their labor (Holzer et al. 2003).  It is a matter 
of speculation whether tight labor markets can increase employers’ preferences for ex-
prisoner labor.  
 
The relationship between local labor market conditions and ex-prisoner employment is 
the focus of this paper.  The paper builds upon the framework presented by Raphael and 
Weiman (2002) by seeking to assess whether variation in local labor market demand for 
labor affects the timing and persistence of ex-prisoner employment.  It asks two inter-
related questions: How does the local (county-level) unemployment rate affect (1) the 
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time it takes ex-prisoners to find a first job, and (2) their ongoing post-prison 
employment experiences (during the first two years post release from prison)?  It uses 
administrative data on persons released from Ohio state prisons that have been linked 
with the state’s unemployment insurance records to track both pre-prison and post-prison 
employment experiences of ex-offenders released during 1999 and 2000.  The paper uses 
(a) discrete duration models to analyze the length of the spell of initial unemployment 
that ensues upon release from prison; (b) propensity scoring methods to assess whether 
obtaining an in-prison vocational training program certificate increases the probability of 
exiting that initial spell of unemployment; and (c) individual-level fixed effects models of 
the probability of employment during the first 8 quarters post-release from prison.  
 
The paper finds, first, that county unemployment rates are negatively associated with the 
time to find a first job upon release from prison (or what is described in the paper as the 
conditional probability of exiting the initial spell of unemployment).  The marginal effect 
of a one-percentage point increase (decrease) in county unemployment rates is to 
decrease (increase) the probability of exiting the initial spell of unemployment by about 2 
percentages points (from a baseline exit rate of 16%).  Second, the paper finds that pre-
prison employment experiences have much larger and enduring effects on the probability 
of exiting the initial spell of unemployment.  One additional quarter of pre-prison 
employment (i.e., moving from having had 1 quarter of employment during the year prior 
to incarceration to 2 quarters) increases the probability of exiting unemployment by 6%.  
Third, despite these effects of local labor market conditions, more than one-third of the 
ex-prisoners in the sample had not found a first job by the end of the 8th quarter after 
release.  
 
Fourth, the paper finds that obtaining a vocational training program certificate reduces 
the probability of exiting the initial spell of unemployment and also of quarterly 
employment.  For offenders who were employed prior to prison and who obtained the 
vocation certificates, employment probabilities increased.  Finally, local labor market 
conditions are negatively associated with quarterly post-prison employment probabilities 
during the first two years following release from prison.  The estimated marginal effect of 
a one-percentage point change in unemployment (evaluated at the mean level) is to 
reduce the probability that an ex-offender will be employed by about 5 percentage points 
(on an average employment probability of 36%).  However, pre-prison employment has 
comparatively larger effects on post-prison employment outcomes than does variation in 
local labor markets. An additional quarter of employment during the year prior to 
incarceration can increase the probability that an offender is employed during the two 
years following release by about 10 percentage points.   
 
These findings suggest that while ex-prison employment prospects are affected by local 
labor market demand, that pre-existing attachments to labor markets are more important 
for predicting post-prison employment than local labor market conditions.  These 
findings are consistent with employer demands for skill and work experience prior to 
hiring ex-prisoners.  
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Background: Local labor market conditions and post-prison employment 
 
Prisoners and ex-offenders are typically on the margins of the labor market.  Surveys 
show that prisoners have relatively low employment rates and earn less than workers with 
similar characteristics (Western 2002).  Nationwide, about 55% of prisoners reported 
being employed full time prior to their incarceration, and one-third reported being 
unemployed.  Prisoners also have comparatively low levels of formal education.  About 
41% of the inmates in state and federal prisons during 1997 and about 31% of 
probationers had not completed high school or its equivalent.  By comparison, 18% of the 
general population aged 18 and older had not completed high school or its equivalent 
(Harlow 2003).  In addition, most ex-offenders have multiple barriers to employment, 
including low skills and literacy, poor work histories, and behavioral and health issues.  
And, surveys show that employer preferences for ex-offenders are lower than for 
members of other marginal populations, such as welfare recipients (Holzer et al. 2004).  
 
Because ex-prisoners face difficulties in finding a job, programming within prisons is 
viewed as one way to enhance the employability of ex-prisoners.  But while evaluations 
of these programs indicate that they might show promise, with notable exceptions, the 
evidence base for concluding that in-prison programs are successful is thin.  Bushway 
(2003), for example, in reviewing a recent meta-analysis of 33 prison education and 
vocation programs (Wilson et al. 2001), finds only four studies that were of sufficient 
methodological rigor to be able to assess program effects.  None of the three experiments 
in this group found support for program effects, although the one quasi-experiment, 
which used statistical controls for selection bias, did find an effect of the Federal Bureau 
of Prisons program (Saylor and Gaes 2001).  Thus, it is probably too soon to conclude 
that prison programs will produce the 20% gains in employment cited by Petersilia 
(2002). 
 
In addition to prison programs possibly improving the post-prison experiences of ex-
offenders, labor market conditions may facilitate entry into job markets, especially if 
demand for labor is tight.  Evidence for considering a relationship between 
macroeconomic conditions and post-prison employment comes from several sources.  
There is some evidence to suggest that the economic conditions are related to aggregate 
crime rates, especially property crimes (Grogger 1997; Gould et al 2002).  Raphael and 
Winter-Ember (2001) also show that state and county property crime rates are lower with 
unemployment is lower.  That an aggregate relationship between unemployment and 
crime holds for the general offender population is suggestive that it might also hold for 
the ex-prisoner population.   
 
While the associations between aggregate unemployment and crime are consistent with 
the view that labor market conditions affect the criminal activities of released prisoners, 
this proposition has not been directly tested.  Moreover, running somewhat counter to the 
view that tight labor market conditions can improve the post-prison employment of ex-
offenders is Freeman’s (2003) take on the recidivism rates of prisoners released during 
1983 and those released during 1994.  At first glance, aggregate labor market conditions 
do not appear to be related to reductions in recidivism rates of ex-prisoners.  Freeman 
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refers to the two Bureau of Justice Statistics studies of the recidivism rates of offenders 
released from state prisons – in 1983 and 1994.  They find that while 41% of the 1983 
sample returned to prison within three years of release, 51% of the 1994 sample returned 
to prison within three years (Beck and Shipley 1989; Langan and Levin 2002).  Of the 
1994 sample, about half of the returns to prison were for technical violations of 
conditional release and about half were for new crimes.  Although the data for the two 
studies were drawn from selected states (rather than a random sample of prisoners 
nationwide), and the offense composition of two release cohorts differed, nevertheless 
labor market conditions in 1994 were much tighter than those in 1983.  For example, 
during 1983, the average unemployment rate was near 10%, while in 1994, it was 
between 5% and 6%.  The implication of this, as Freeman (2003) points out, is that the 
1990s job market did not reduce recidivism of ex-prisoners even though it contributed to 
the reduction in aggregate crime rates during the same period.   
 
Of course, the issue is more complicated than the simple comparisons of recidivism rates 
between two periods with different aggregate labor market conditions, but the simple 
comparison gets at one of the key issues: If post-prison employment is supposed to 
reduce recidivism, and if post-prison employment is affected by labor market conditions, 
then is it inappropriate to expect that recidivism rates would be lower during periods in 
which the demand for labor was tighter?   
 
Further, as Raphael and Weiman (2002) point out, the aggregate relationship between 
unemployment and crime identified above is and the recidivism rates of ex-prisoners over 
time are both consistent with an interpretation that so-called hardened offenders (such as 
ex-prisoners) are insensitive to labor market conditions, and the changes in crime rates 
are driven by offenders who have not been incarcerated or are on parole.  Grogger’s 
(1995) finding that sanctions short of prison – such as probation or fines – do not have 
longer-run impacts on employment and earnings of offenders is also consistent with this 
interpretation. 
 
With these considerations in mind, local labor market conditions can affect the post-
prison employment of ex-prisoners in several ways.  On the supply side, they can affect 
offenders’ decisions to engage in legitimate activities.  On the demand side, they can 
affect employers’ demands for low-skill, ex-prisoner labor.  
 
Local labor market conditions can affect the decisions of ex-prisoners.  If offenders are 
presumed to make choices between crime, leisure, and legitimate labor market activities 
based upon the relative risks and returns to each activity, then lower local unemployment 
rates coupled with job growth and increases in wages contribute to increase the relative 
attractiveness of legitimate labor market activities.  Ex-prisoners’ willingness to seek 
work and continue to apply for jobs even if initially turned down should increase under 
these conditions, provided the demand for their labor and the returns to legitimate labor 
are high enough.   
 
On the other hand, one of the “Catch-22” aspects of this relationship is that changes in 
local labor market conditions cannot directly enhance the skills and abilities of ex-

 Page 5 



prisoners to perform work until or unless they are employed.  Employers may demand a 
certain level of skill and experience prior to hiring, even when labor markets are tight.  
Given the relatively low skill levels and low degree of labor market attachment prior to 
entry into prison, the supply of employable ex-prisoners to the labor market may be 
relatively inelastic, or local labor markets may need to become especially tight in order to 
draw offenders into the legitimate labor market pool.  
 
Second, tight labor markets can affect the demand for ex-offender labor.  Presumably, as 
unemployment rates lower, especially in low-skill sectors, employers will demand more 
ex-prisoner labor.  During the boom of the 1990s, for example, employers consistently 
reported that they could not hire or retain unskilled workers.  These same surveys 
revealed, however, that employers tended to hire welfare recipients, immigrants, and 
persons without high school diplomas to fill these positions, rather than ex-offenders.  
Holzer et al. (2003) speculate that as the 1990s boom went on, anecdotal evidence 
suggested that an increasing number of employers were willing to hire ex-offenders.   
 
On the other hand, their involvement with the criminal justice system and the attendant 
stigma associated with their criminal justice experiences may continue to make ex-
prisoners undesirable in the eyes of employers.  The stigma of a criminal conviction 
(Schwartz and Skolnick 1962; Weiman et al. 2001) suggests that individuals can be 
labeled or categorized by the criminal justice system as “essentially deviant” or 
untrustworthy and less likely to abide by rules.  Other institutions react to the criminal 
justice system’s labeling of individuals as deviant and use the label as a signal of the 
person’s status, rather than searching for and obtaining additional information that might 
change the status indicated by the label.  To the extent that employers need workers to fill 
positions of trust and employers respond to the stigma of a record, they may continue to 
seek other sources of low-skill labor to meet their needs even when labor markets are 
tight.  
 
Alternatively, time in prison may contribute to the erosion of the limited human capital 
that most offenders bring with them upon entry into prison.  The erosion of human capital 
refers to the loss of skills and habits that are productivity related, and hence, contribute to 
the lessening post-prison employment.  Imprisonment may also undermine the 
development of human capital and the acquisition of skills.  In some respects, prison 
vocational training programs attempt to mitigate these effects.  More generally, at a time 
when most young persons are starting their employment careers, learning skills, and 
developing social job connections, young persons who are incarcerated are not develop 
these skills, thereby lessening their value to the labor market (Waldfogel 1994).  For jobs 
that require training or specific capabilities, time spent out of the labor force reduces a 
worker’s competence in relevant areas.   
 
Related to the development of human capital, research suggests that a “life course” 
perspective can explain why ex-prisoners have difficulty developing and maintaining 
attachments to labor markets. Sampson and Laub (1993, 1997) argue that periods of 
incarceration, particularly those that occur during the transition from adolescence to 
adulthood, can disrupt young men’s transition to stable career employment.  Early 
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incarceration can contribute to an accumulation of disadvantage that eventually leads to 
poor performance in school, weak attachments and bonds to labor markets, and 
increasing crime in adult life.  Young males whose lives have been punctuated by periods 
of incarceration can find career jobs inaccessible for several reasons:  First, the stigma of 
incarceration can make ex-offenders unattractive for entry level or union jobs that require 
high levels of trust.  Second, civil disabilities (i.e., legal exclusions and prohibitions to 
work) can affect ex-offenders’ access to career employment in the skilled trades or public 
sector.  Third, employers may be unwilling to invest in developing the specific skills 
required for long-term employment in a particular sector for ex-offenders.  All of these 
factors contribute to segmenting ex-offenders into spot and secondary labor markets 
having few prospects for earnings growth (Western 2000; Nagin and Waldfogel 1998).   
 
Thus, the barriers to post-prison employment are high, and it also suggests that labor 
markets must be especially tight if employers are going to hire ex-prisoners, or employers 
are dipping deeply into a pool of relatively low-skill labor.  Administrative data from 
Washington State (Pettit and Lyon 2002) and Ohio (below) show that between 35% and 
40% of prisoners were employed at least part-time in a sector covered by unemployment 
insurance in the quarter prior to their admission into prison.  Further, upwards of 20% of 
prisoners have some condition – mental and physical problems – that limit their ability to 
work.  This is about twice the level of all persons who report such conditions nationwide 
(Freeman 2003).  Further, relatively few unskilled jobs do not require at least a high-
school degree or its equivalent, along with some work experience and some skills.  But 
more than 40% of prisoners nationwide have not completed high school or its equivalent 
(Harlow 2003).  When coupled with their criminal records, the personal characteristics of 
ex-prisoners make them relatively unattractive to employers, even to fill unskilled jobs 
(Holzer et al. 2003).   
 
This short review of the barriers that ex-prisoners face in obtaining employment suggests 
that for labor markets to affect post-prison employment, they must be especially tight, or 
there must be some mechanisms that can facilitate post-prison employment prospects.  
In-prison programs are seen as one of these mechanisms.  The evaluation literature has 
some strong evidence from non-experimental studies that suggest that prison programs 
improve post-prison employment outcomes (Saylor and Gaes 1997).  The meta-analyses 
of adult correctional programs suggest that, while potentially promising, the programs 
may work modestly, but that the research designs are flawed in ways that create 
uncertainty about the findings.  All of these considerations should dampen expectations 
that local labor market conditions – the focus of this paper – should have dramatically 
large impacts on post-prison employment.  
 
Description of the Ohio data  
 
The principal data sources for this analysis are administrative records from the Ohio 
Department of Rehabilitation (ODRC) and Corrections and the Ohio Department of Jobs 
and Family Services (ODJFS).  The ODRC data are individual-level offender records of 
46,000 offenders released from Ohio state prisons during 1999 and 2000.  These records 
contain demographic information about offenders, along with information about their 
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offense at commitment, sentences imposed and time served, methods of release, and form 
of supervision.  In addition, in the ODRC data include a social security number for each 
offender.  The social security numbers were used to link ODRC offender records with 
ODJFS unemployment insurance records. 2  Information on all of the jobs recorded in the 
ODJFS data for the period from 1993 through 2002 was appended to each offender 
record for which there was a match.   
 
The availability of UI wage data imposed a limitation on the construction of the dataset.  
The ODJFS has made UI wage data available going back to 1993.  This meant that 
offenders who were admitted into prison prior to 1993 did not have pre-prison 
employment data, and consequently, they are also omitted from the construction of the 
dataset on post-prison employment.  To allow for one-year of pre-prison employment 
experience, the sample of offenders who were included in the “employment sample” for 
analysis was limited to offenders admitted to prison during or after 1994.  This limits the 
analysis to offenders who left prison during 1999 and 2000 but who entered prison in 
1994 or later.  For the most part, the maximum length of sentence served by offenders in 
the employment sample was 7 years in prison net of jail credits.  Based on the time 
frames needed to obtain pre- and post-prison employment records, more than 39,000 
offender records were available for analysis.3   
 
The UI wage data provide information about the number of jobs and earnings per quarter.  
They do not provide data on the dates that jobs were obtained or on the number of hours 
worked.  This and other limitations of UI wage data have been analyzed elsewhere 
(Kornfeld and Bloom 1999), who found that for the purposes of comparing impacts of 
employment and training programs UI wage data and survey data were generally 
comparable.  Survey data on earnings were generally higher than earnings reported in UI 
wage data.  This difference may arise from the fact that UI wage data provide information 
on employment only in formal labor markets and in sectors covered by unemployment 
insurance.  To the extent that ex-offenders find employment in informal or secondary 
labor markets that operate on cash or barter, their employment is unobserved by UI wage 
data.  To the extent that there are large numbers of uncovered sectors, then potentially 
large numbers of legitimate jobs can go uncounted.  In Ohio, more than 99% of jobs are 
covered by unemployment insurance.  Despite the possibility that ex-prisoners obtain 
employment in informal labor markets, this analysis of participation in formal labor 
markets is important, as it provides a measure of the extent to which ex-prisoners are 
reintegrated into mainstream, legitimate institutions.   
 
The UI wage data provide indications of whether persons were employed during a 
quarter, the number of jobs held during a quarter, the industrial sectors in which the 
employment occurred,4 and quarterly earnings in each job.  From this information were 

                                                 
2 The social security numbers were used only for linking purposes and in accordance with Internal Review 
Board protocols maintained at Case Western Reserve University, where this research was conducted, the 
social security numbers were eliminated from analysis files after the ODRC and ODJFS data were linked.  
3 Subsequently, missing data on prison program participation and other key variables reduced the analysis 
sample size to about 35,000 offenders. 
4 As is well-known, UI wage data do not provide information on occupations. 
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constructed variables that indicated whether a person had at least one job in a specific 
quarter, the number of jobs in a quarter, total quarterly earnings, and the sector of 
employment having the largest quarterly earnings.  Quarterly employment and earnings 
data are available until the end of 2002, so that each offender has a minimum of 8 
quarters of employment post prison.   
 
The ODRC data also provide information on the county of sentencing.  This variable is 
used as a proxy for the county of release, a variable that is only recently and sporadically 
available.  Support for this decision comes from two sources.  First, in the ODRC, the 
address of release is available only for offenders who are released onto supervision.  
More than 60% of the release cohort in this study was released onto some form of post-
prison supervision.  Data on the address of release were geocoded for supervised 
offenders released into 5 counties that comprise the main counties of the Cleveland 
metropolitan area.  For this subset of offenders, county of sentencing and county of 
release corresponded in over 90% of the cases.  Additionally, Raphael and Weiman 
(2002) report that in the California data that they used, only 10% of parolees were 
returned to a county other than the county of sentencing.  
 
County of sentencing is also important because it, along with the date of release, provide 
the variables to link ex-offenders to county unemployment rates at a specific point in 
time.  County unemployment rates are one of the key explanatory variables, providing a 
measure of the local demand for labor.  In the analysis, quarterly average county 
unemployment rates are constructed from the three-month county unemployment rates.  
Quarterly county unemployment rates are linked to individual offender records based on 
the date (quarter) of release and county of sentencing.  Data on up to 12 quarters post 
release are appended, depending on the length of time that an offender is in the sample.   
 
Other measures of offender characteristics  
 
The ODRC data contain information that was used to construct other variables to 
measure offender attributes and that can explain variation in post-prison employment.   
The ODRC data describe the most serious offense at admission, which is identified by the 
offense having the longest sentence.  Offenses are categorized into fairly homogenous 
classes that include: homicide,5 rape, aggravated assault, robbery, other violent, burglary, 
theft, other property, drug trafficking, drug abuse, weapons, and public order.  These 
classes are coded as dummy variables equal to 1 to represent a class.6   
 
In addition to the offense category, the degree of the felony level of the most serious 
offense is indicated.  In Ohio, the lower the number associated with a felony level the 
higher the severity of the offense; thus Felony 1 offenses are more severe than Felony 5 
offenses.  Felony 1 and life sentences are combined into the “felony 1” category. 
 

                                                 
5 Most of the homicides among the offenders in the employment sample (admitted and released between 
1994 and 2000) were manslaughter or other less-serious homicides, as opposed to murder. 
6 In the regressions that follow, drug offenses are the excluded classes of offenses. 
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Prior prison admissions are measured in two ways: First, a count of the number of prior 
incarcerations is created.  Second, an indicator variable is created to distinguish whether a 
release is from a first term (or admission to prison on a conviction for a new crime) or a 
subsequent release from a term (i.e., a release from a commitment as a conditional release 
violator).   
 
The ODRC data provide indications of the method of release and the form of post-prison 
supervision.  Ohio sentencing laws changed in 1996, as a result of reforms begun in the 
early 1990s that came to be known as Senate Bill 2 (or SB2), for the original legislation 
that proposed the reforms.  These reforms introduced “truth in sentencing” (or TIS), 
which was associated with the elimination of parole release decisions and indeterminate 
sentences.  Under TIS sentences, offenders were required to serve all or most (97%) of 
their imposed terms, as they could receive only small amounts of good time reductions.  
Replacing the “old law” forms were determinate sentences and “post-release control” (or 
PRC) supervision.  Under TIS, offenders are released by expiration of sentence and are 
required to be supervised by PRC if they were sentenced for a felony that was either of 
the 1st or 2nd degree or they committed a sex or violent offense that was a 3rd degree 
felony.  Offenders who committed 3rd degree nonviolent offenses or 4th or 5th degree 
felonies that were not sex offenses are eligible for PRC, but supervision for these 
offenders is discretionary.7  The length of PRC supervision terms varies between 3 and 5 
years.  
  
In addition, Ohio has a form of release known as judicial release.  Under judicial release, 
eligible offenders may apply for release.  When a judicial release is granted, offenders are 
placed under community supervision by the probation department.  The court reserves the 
right to re-impose the sentence that was reduced pursuant to the judicial release if the 
offender violates the sanction.  Under judicial release, the period of community 
supervision is limited to a maximum of five years; this term may be reduced by the time 
offenders spend in prison or jail.  
 
The conditions of supervision are similar across forms of release.  The Adult Parole 
Authority supervises ex-prisoners.  According to La Vigne and Thompson (2003), ex-
prisoners are supervised at different levels – Intensive, Basic High, Basic Medium, Basic 
Low, and Monitoring Time.  The different levels of supervision have different reporting 
requirements and may require additional requirements.  Additionally, supervised 
offenders with special conditions may be required to take drug tests.  The ODRC data 
provided for this analysis do not contain information about the level of detail of 
supervision.   
 
Length of stay in prison is calculated as the difference between dates of admission and 
release, plus jail time credits, which are reported in a separate variable.  The inclusion of 
jail time credit provides a measure of the total time that an offender is incarcerated.   
 
The ODRC data also provide several education-related measures.  Shortly after 
admission, the ODRC examines each inmate using the Test of Adult Basic Education (or 
                                                 
7 For more on Ohio’s law changes and supervision, see La Vigne and Thompson (2003). 
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TABE) test to determine whether an offender can qualify for the General Equivalency 
Degree, as well as to make classifications for participation in particular types of training 
programs.  The TABE test scores are generally associated with a grade level; hence, a 
TABE score of 9 can be thought of as the equivalent of a 9th grade education.  The ODRC 
data also indicate whether an offender completed a GED during prison, as opposed to 
entering prison with the GED. The race, age at release, and year of release, are also 
available.   
 
Finally, the literature has raised questions about the efficaciousness of prison programs in 
reducing recidivism, especially because of the relatively weak methodological quality of 
evaluations of prison programs.  The ODRC data provided here do not allow for detailed 
measures of involvement in prison programs; hence the analysis that follows can make 
only limited contributions to the methodological literature on the effects of prison 
programs.  Regardless, several measures that indicate whether offenders participated in 
education, substance abuse, and vocational training are available.  In addition, the ODRC 
data identify inmates who obtained certificates upon completion of an ODRC 
apprenticeship vocation training program.  For these inmates, the date of certification is 
available.  For all other program participants, the only data that are available are 
indicators that an inmate participated in a particular type of program. The data are not 
available on the extent of participation in these programs.   
 
Empirical model: The duration of initial unemployment 
 
The paper analyzes two dependent variables: The duration of the initial unemployment 
upon release from prison and quarterly employment during the first two years after 
release from prison.   
 
Duration of initial unemployment and quarterly employment  
 
Figure 1 shows the hazard rate – or conditional probability of exiting the initial spell of 
unemployment and finding a job – for the 34,081 offenders in the employment sample of 
offenders released during 1999 and 2000.  The hazard rate represents the probability of 
exiting unemployment and finding a job for those at risk of finding an initial job.  Thus, 
offenders who found an initial job in quarter 1 are omitted from the probability 
calculations in quarter 2, and so on.8  The initial spell of unemployment is defined by the 
number of quarters until an offender finds his first job or until his observation is 
censored.  Offenders who obtain employment in the quarter of release are coded as taking 
one quarter to find their first job.  Offenders’ initial spell of unemployment is censored if 
they have not found a job by the end of the 2002.  For offender released during 2000, this 
amounts to 8 full quarters of data; for those released during 1999, this amounts to 12 
quarters of data.   
 
Figure 1 gives the impression that the probability of exiting unemployment (and finding a 
job) declines very rapidly after the end of the 2nd quarter (or fewer than 6 months) after 
                                                 
8 In addition, offenders who returned to prison prior to finding a job are removed from the set of offenders 
at risk of exiting unemployment and finding a job. 
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release.  The conditional probability of finding a job hovers at about 31% or 32% during 
the first two quarters, but by the end of the third quarter, it declines to less than 15%.  By 
one year after release, the offenders who still have not found a job, had less than a 10% 
chance of finding a job.  By the end of two years, the chances of finding a job, given that 
an offender still did not have a job, were about 3%.   
 
Note shown in a figure is the survivor function that is associated with this hazard curve.  
However, it would show that by the end of the 2nd post-release quarter, 53% of the release 
cohort had survived, that is, had not yet exited the initial spell of unemployment.  By one-
year after release, 42.5% of the cohort remained unemployed; and by the 8th post-release 
quarter, 33% of the release cohort was still unemployed.   
 
Figure 2 shows the quarterly employment rates, pre-and post-prison.  The data are 
organized by quarter, so that the pre-prison quarters refer to the quarter prior to 
admission, regardless of the year in which an offender was admitted, and the post-prison 
quarters refer to the quarters following release, regardless of the date of release.  The 
periods labeled “Pre-Q01” and “Post-Q01” refer to the quarters of admission into prison 
and quarters of release, respectively.  Because UI wage data were organized by quarter, 
information is lost about the actual dates of entry into and release from prison, and some 
admits and releases are observed for less than a full quarter during the quarters of 
admission and release.  In addition, note that the employment rate does not fall to zero 
after admission into prison.9
 
Figure 2 shows an increase in the percent of offenders employed in the 2nd post-prison 
quarter, as compared to the pre-prison average.  The post-prison quarterly employment 
rates are shown in two ways: (1) the number employed in a quarter is divided by all 
releases, regardless of whether an offender had been observed as returning to prison; and 
(2) the number employed is divided by the number of offenders “at risk” of employment, 
in that the ODRC data did not yet record them as having returned to an Ohio prison.10  
Both measures of post-prison employment show short-term employment gains, followed 
by longer-run returns to pre-prison employment levels.   
 
In the 5 quarters prior to prison admission, about 35% to 37% of the release cohort was 
employed in any quarter.  In the 2nd quarter post-release, the employment rate reaches 
almost 50% (using either measure of quarterly employment), but by the 6th quarter post-

                                                 
9 As described by Kling (2002), who used UI wage data to examine the effect of sentence length on 
earnings, there are several reasons why employment rates do not drop to zero after admission into prison.  
First, with the UI data, we have only quarters of employment; it is therefore likely that some offenders 
entered or were released from prison during the same quarter that their UI wage data were recorded.  
Second, there may be some individuals who are working for private employers while in prison and their 
earnings are recorded in the state’s UI data.  Third, earnings may be reported by individuals who use 
offenders’ social security number – either inadvertently or fraudulently – or because an offender either 
fraudulently or inadvertently used another persons social security number.  
10 The denominator in this calculation shown by the solid line still overestimates the number at risk, as the 
ODRC data provided for this project did not record all offenders returned for new crimes.  In addition, 
offenders who moved out of state should be excluded, but then again, they also could be employed in their 
new state of residence.   
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release it falls by 10 percentage points to 40%, in the rate based on omitting returning 
prisoners from the employment rate calculation.  And, based on calculations using the 
entire cohort, by the 18th month after release, the quarterly employment rates are below 
their pre-prison level of 35%.   
 
The roughly 35% pre-prison employment rate obtained from the UI wage data is lower 
than the 45% employment rate reported by the 1996 Intake Study of offenders entering 
Ohio’s prisons (Norton 1998).  There may be several reasons for the differences.  First, 
the Intake Study uses self-report employment data (as compared to the official UI wage 
data), and there was no effort made to verify that the self-report data were correct.  
Second, the Intake Study reports on the 1996 entering cohort, whereas the data in Figure 
III-6 are based on data from members of several cohorts that entered prison before and 
after 1996.  The selectivity of admissions years can lead to differences in employment 
measures.    
 
The pattern of a short-term gain in offender employment rates early in the post-release 
period followed by a longer-run decline to pre-prison employment rate levels was also 
observed by Pettit and Lyons (2002) in their analysis of employment of ex-offenders in 
Washington State.  In the Washington data, the quarterly pre-prison employment rates 
were reported to be about 29%, and the early period post-release quarterly employment 
rates reached 50%.  But the post-release employment rates declined from 50% to their 
pre-prison levels of 29% within 2 years. 
 
Local labor market conditions 
 
During the late 1990s, local labor market conditions varied widely both within and 
among Ohio’s 88 counties (Figure 3).  This variation is used to asses the impact of local 
labor market conditions on post-prison employment.  Quarterly unemployment rates are 
computed as the average of the unemployment rates for the three months comprising a 
quarter.  Monthly unemployment data from the Ohio Department of Jobs and Family 
Services Local Area Unemployment Statistics are used in the calculations.11   
 
For each offender in the sample of releases, two measures of county unemployment rates 
are constructed, linked to a county and a specific month of release, and subsequently used 
as the key explanatory variables.  First, the quarterly county unemployment rate at the 
time of release is constructed.  This variable enters duration models (described below) as 
the county unemployment rate at release from prison.   
 
Second, given that labor market conditions varied within counties over time, and given 
this paper’s interest in variation in local labor market effects, quarterly unemployment 
rates for each quarter subsequent to the quarter of release in the county of release were 
calculated and appended to each offender’s release record.  The quarterly unemployment 
rates begin with the quarter of release and continue through the next 12 quarters.  In the 
duration models, these enter as time-varying covariates.  Thus, based upon the month of 
                                                 
11 For a description of the methodology used by ODJFS to calculate the local area unemployment statistics, 
see: http://198.234.34.242/LAUS/LAUS-Concepts.htm.  
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release, each offender record has up to 12 quarters of data on county unemployment rates.  
In the models of the probability of employment during the first 8 post-prison quarters, the 
8 post-prison quarters of county unemployment rates that are linked to the quarter of an 
offender’s release are used in analysis.  
 
Figure 3 shows the quarterly county unemployment rates for selected Ohio counties.  The 
counties of Cuyahoga, Franklin, and Hamilton contain Ohio’s three largest cities 
(Cleveland, Columbus, and Cincinnati, respectively).  Adams and Monroe are smaller 
population size counties.  The unemployment rates in the larger counties are less than 
those in the smaller counties, and they follow a relatively common pattern: During 1999 
and 2000, the unemployment rates tend to exhibit minor fluctuations around a 
comparatively low level.  After 2000, the rates increased, and by the end of 2002, the 
unemployment rates had increased by 50% to 100%, depending upon the county.  For 
example, in Cuyahoga County, the 1999 unemployment rate was slightly more than 4%; 
by 2000 it declined to 4%, but by 2002, it reached 7%.  In the smaller counties, the 
unemployment rates fluctuated somewhat widely around much higher average levels than 
the average levels in the larger counties.   
 
In the analysis that follows, the time path of county unemployment rates is fixed to a 
specific quarter of release from prison, and the variation in unemployment rates over time 
within counties is allowed to affect the probabilities of employment. 
 
Discrete hazard model 
 
In this first analysis, the dependent variable is conceptualized as a discrete event: The 
conditional probability of exiting the initial spell of unemployment (that occurs upon 
release from prison) and finding a job.  These conditional probabilities are referred to as 
hazards or exit rates.  The paper analyzes only the first observed (complete or right 
censored) spell of unemployment for the exit rate hazards.   
 
Figure 1 showed the hazard rates for exiting the initial spell of unemployment.  Given the 
limitations of the UI wage data as described previously, the length of spells is measured 
in terms of the number of post-release quarters.  The quarter of release is counted as the 
first post-release quarter.  Table 3 shows the sample size and length of the spell of this 
initial period of unemployment, where the length of spells is measured in terms of the 
number of quarters.  Seventy-five percent of the spells were completed by the end of the 
second quarter.  Table 1 also shows that that about one-third of offenders survived the 12 
quarters without finding a first job.  
 
The basic element of the discrete duration model is the hazard rate or transition 
probability, P(t, X), which captures the probability of leaving a state in the tth period given 
continuous participation in that state for the last t-1 periods and a group of covariates, X.  
 
Using the hazard rate, it is possible to construct the duration distribution (or the 
probability that an individual experiences a spell of length t) and the survivor function (or 
the probability that an individual will experience a spell of at least t periods. Both of 
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these distributions are conditional on the covariates and on initial entry into a state, in this 
case, returning to prison.  As Hoynes (2000) and Hosmer and Lemeshow (1989) shows, 
for a given specification of the transition probability and the covariates, the parameters of 
the model can be estimated using conventional maximum likelihood methods.  Spells 
may be uncensored or censored.  An uncensored spell contributes of a given length 
contributes the duration distribution to the likelihood, and a right-censored spell of a 
given length contributes the survivor function to the likelihood.   
 
The hazard rate is modeled as a logit probability:  
 
  )]}(exp[1{/])([exp),( '' XXXtP tt βαβα +++=
 
This specification of exits from spells has been used in the literature on the duration of 
welfare spells (Bane and Ellwood, 1983; Blank and Ruggles, 1996; Hoynes 2000), and it 
is attractive because it allows for time varying covariates and a flexible form for the 
effects of time in the spell on exits.  The αt are dummy variables for the length of spell to 
date, and they account, non-parametrically, for the basic duration properties of the model.  
These duration effects create a baseline hazard, and the covariates (X) scale the exit 
probabilities up or down uniformly.  
 
Means of variables 
 
Table 2 shows the means (proportions) for the variables used in the analysis sample.  
These are based on the “offender-period” unit of observation used to construct the dataset 
used to analyze the spells of initial unemployment.  The variables identified previously 
are shown in the table; their definitions are summarized.  The labor market variables 
show, for example, that the mean quarterly county unemployment rate across all 
observations was about 4.4%, and the average number of quarters worked during the year 
prior to admission into prison was 1 quarter.12   
 
The release cohort had on average 1 prior incarceration, but 94% of the sample was in the 
first admission of a term of incarceration.  About 60% received one or another type of 
post-prison supervision.  Almost three-quarters were released from a truth in sentencing 
(TIS sentence), and the average length of stay in prison for the sample was about 2 years. 
Offenses tended to fall into the lesser severity categories: About 65% were 4th or 5th 
degree felonies.  Relatively small percentages of offenders participated in prison 
programs. 
 
Results 
 
The results of the analysis of the duration of initial unemployment are described in three 
parts: First, the effects of labor market variables on the probability of exiting 
unemployment (and getting a job) are discussed; second, the effects of the other variables 

                                                 
12 As indicated on Table 2, the pre-prison employment measures are actually based upon 5 quarters of pre-
prison time: The quarter of admission plus the 4 quarters in the year prior to the quarter of admission. 
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in the models are discussed.  Third, given the importance of prison programs in the 
discussion of ex-offender employment, the results of an analysis of the outcomes of 
offenders who obtained a vocational training certificate that relied on propensity scores 
are discussed. 
 
Labor market variables 
 
Table 3 shows the parameters for the labor market variables in 8 models of the duration 
of initial unemployment.  All of these 8 models were estimated with both the labor 
market variables and the other, individual-level variables that were described previously.  
However, for ease of exposition, these other parameters are not shown here.  They are 
shown for Models (5), (7), and (8) in Table 5 when the effects of other variables are 
discussed.      
 
Table 3 shows four pieces of information for each parameter: (1) the estimated parameter 
(in the row corresponding to the variable name); (2) the standard error of the estimate (in 
the row below the parameter); (3) the marginal effect, that is the effect on the probability 
of exiting unemployment of a 1-percentage point change in a continuous variable or a 
shift between categories for a dichotomous variable; and (4) the statistical significance of 
the estimated parameter (in the column beside the parameter).   
 
The results for models (1), (2), and (3) are based on using county unemployment rates at 
the time of exit as a fixed (or time-independent) covariate.  The results for models (4) 
through (8) are based on using time-varying (quarterly) county unemployment rates (that 
have been linked to the quarter and county of release of each individual offender).  Pre-
prison employment appears in the models in two different ways: First, it appears as a 
count of the number of quarters with at least one job, and second it appears as a set of 
dummy variables that indicate whether a person was employed in a particular quarter.  
Finally, county fixed effects are estimated in models (7) and (8).  
 
There are four general sets of findings from these analyses.  First, in Models (1) and (4), 
where county unemployment rates are the only labor market measures in the models, and 
they enter as time independent (Model 1) or time-dependent variables (Model 4), the 
county unemployment rate variable is signed as predicted (i.e., there is a negative 
relationship between county unemployment rates and the conditional probability of 
exiting unemployment), and it is statistically significant.  However, the marginal effects 
of a 1 percentage point change in county unemployment rates calculated around a 
baseline rate of exit of 16% are comparatively small; they range from four-tenths of one 
percent (in Model 1) to eight-tenths of one percent (in Model 4).  (The marginal effects 
are evaluated with all variables at their mean levels.)  Thus, although small, the effects in 
Models (1) and (4) suggest that local demand for labor can affect the post-prison 
employment opportunities of ex-prisoners. 
 
Second, however, when pre-prison employment is included in the model, the effects of 
the county unemployment rate diminishes.  In Models (2) and (3), which use 
unemployment rates at the time of exit as fixed covariates, the signs of the county 
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unemployment rate variable remain negative, but they fall from statistical significance.  
The estimated marginal effects also decrease, to one-tenth of one percent.   
 
In Models (5) and (6), where unemployment rates are allowed to vary over time, when 
pre-prison employment is added the effects of county unemployment decrease but do not 
fall to insignificance.  The marginal effects decrease from eight-tenths of one percent to 
one-half of one percent.   
 
Third, in addition to decreasing the effects of local labor market conditions on the 
duration of the initial unemployment (or probability of finding a first job), the effects of 
pre-prison employment on the probability of finding a first job are large.  In Models (2) 
through (5), the effects of pre-prison employment are substantial and also invariant across 
specifications.  Whether included in models that use time-independent or time-varying 
measures of county unemployment the estimated parameters for the number of pre-prison 
quarters with a job are the same (0.415).  The marginal effects of an additional pre-prison 
job are also comparatively large, as a 1-unit change in the number of quarters employed 
(around the mean of 1.2 quarters employed) increases the baseline conditional probability 
of exiting unemployment of 16% by 6 percentage points.13  
 
In Models (3) and (6), where pre-prison employment enters as a set of dummy variables 
equal to 1 if the offender was employed in a specific pre-prison admission quarter, the 
effects of pre-prison employment show somewhat of an inverted “U” shape, as they are 
larger in the 2nd and 3rd quarters than in the 1st, 4th, and 5th.  The estimated marginal 
effects are comparatively large.   
 
Third, when county fixed effects – for the county of release – are introduced, the effects 
of county unemployment rates increase markedly.  In Models (7) and (8), county dummy 
variables are added to control for the differences in the levels of unemployment among 
the counties.  As Figure 3 showed, there may be substantial differences in the average 
levels of unemployment between counties, and these differences appear to obscure some 
of the variation in the probability of exiting initial unemployment that is due to the time-
dependent variation in county unemployment rates.  The estimated coefficients on the 
county unemployment rates in Models (7) and (8) are -0.1340; by comparison, the 
estimated coefficients on the county unemployment rates in Models (5) and (6) were -
0.037.  Further, in Models (7) and (8), the marginal effects of a 1-percentage point 
increase in the county unemployment rate on the probability of exiting the initial spell of 
unemployment is close to 2%, which is from 3 to four times the magnitude of its 
estimated marginal effect in Models (5) and (6).   
 
Fourth, the effects of pre-prison employment are not changed by adding the county 
effects to the models.  The estimated coefficient of the number of pre-prison quarters 
employed in Model (7), which contains the county dummy variables, is 0.414 and equals 
the estimated coefficient in Model (5), which is its analogue without the county dummies.  
Moreover, as indicated by model (8), the effects of pre-prison employment on the 
                                                 
13 As shown in Table 4 (below) these effects are non-linear, and they decrease with the number of pre-
prison employment quarters.  

 Page 17 



probability of exiting unemployment appear to diminish only very slightly over time.  
Model (8) adds an interaction term, in which pre-prison employment is interacted with 
time (post-prison quarter), to examine whether the effects of this variable change over 
time.  The coefficient on the interaction term is negative, suggesting that the effects of 
pre-prison employment diminish with time, but it is small, which suggests that there is 
very little diminution of this effect.    
 
In sum, these regressions show that local labor market conditions affect the timing of ex-
prisoners’ efforts to find a first job upon release from prison.  A one-percentage point 
change in county unemployment rates, from about 4% to 5% (with all other variables 
evaluated at their mean levels) results in about a 2-percentage point change in the 
baseline probability of exiting the initial spell of unemployment (where the baseline 
probability was 16%).  These county-level unemployment effect emerge most strongly 
when controls (county dummies) for the structural differences between counties in the 
level of unemployment are introduced.  Individual-level pre-prison employment 
experiences mitigate some of the effects of local labor market conditions, as when 
measures of pre-prison employment are introduced into models, the magnitude of the 
effects of county unemployment rates diminish somewhat.  Moreover, the magnitudes of 
the effects of pre-prison employment on getting a job post-prison are substantially larger 
than the effects of local unemployment rates.  Finally, over time, the effects of pre-prison 
employment on the post-prison time to first job diminish only very slightly. 
 
Table 4 shows the simulated survivor curves for various levels of county unemployment 
and the number of pre-prison employment quarters.  These simulations are based on the 
estimated coefficients in Model (7) and the means of the variables.14  Both panels of the 
table show the estimated percentages surviving in the initial spell of unemployment for 
durations of up to 2, 4, 6, and 8 quarters.  The top panel of the table shows the estimates 
for various levels of county unemployment rates; the bottom half shows the estimated 
percentages surviving at various levels of pre-prison quarters of employment.  In 
addition, the right side of each panel shows the differences in the simulated survivor 
functions of moving from a lower level category to the next higher category.  For 
example, the first row in the “differences in survivor function over changes in county 
unemployment rate” represents the difference between the 4-percent estimated survivor 
function and the 2-percent function.  
 
The mean unemployment rate across counties and periods was slightly more than 4 
percent; so the 4 percent row provides basis for comparison with the other levels.  An 
increase in county unemployment rates from 4 to 8 percent would increase the 4-quarter 
percent surviving from 42% to 49%, and it would increase the 8-quarter percent surviving 
from 36% to 42%.  By comparison, the average number of pre-prison quarters employed 
was slightly more than 1; hence, using 1 pre-prison quarter of employment as the basis 
for comparison, increasing pre-prison employment from 1 to 2 quarters shifts the 2-
quarter survival percentage down from 46% to 35% (or by 9-percentage points); such a 

                                                 
14 The simulations are based on all of the parameters and variables in Model (7).  The estimated coefficients 
for the other variables in Model (7) are shown in Table 5 below. 
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change results in a slightly larger (11.5 percentage point) shift down in the percent 
surviving to 8 quarters, from 39% to 27%. 
 
In addition, the right-half of the table, which shows the differences in survivor functions 
between categories, demonstrates that the effects of increasing unemployment and 
increasing the number of pre-prison quarters are not linear.  Rather, an increase in 
unemployment rate from 4% to 6% produces about a 2 percentage point difference in the 
survivor function for each quarter.  However, an increase in the unemployment rate from 
6% to 8% produces about a 4 percentage point difference in the survivor function.   
 
Similarly, the changes in the estimated survivor function that are associated with 
additional quarters of pre-prison employment are non-linear.  Looking only at the 4 
quarter (or one-year) survival probabilities, about 60% of offenders with no pre-prison 
employment are expected to be in their first spell of unemployment.  By comparison, 
about 47% of offenders with one quarter of pre-prison employment are expected to be in 
their first spell at the end of one year; this is a 13 percentage point difference.  However, 
among offenders with 2 pre-prison quarters of employment, about 35% are expected to 
remain unemployed one-year after release.  There is an 11 percentage point difference 
between theirs and the one-year survival rate of the offenders with one quarter of pre-
prison employment.  Similarly, with each additional quarter of pre-prison employment, 
the one-year survival probabilities continue to decrease, but at a declining rate.   
 
As strange as it may sound, these findings suggest that even minor improvements in 
efforts to attach potential prisoners to labor markets prior to their incarceration can have 
beneficial longer-run outcomes for their post-release employment experiences.  
 
Other variables in the models  
 
The parameter estimates for the other variables included in the models are shown in 
Table 5.  There, the estimates for Models (5), (7), and (8) are shown, along with 
indications of their level of statistical significance and their estimated marginal effects 
(with all variables evaluated at their means).  Each of these three models included time-
varying measures of county unemployment rates; Model (5) excluded the county dummy 
variables; Model (7) included the county fixed effects; and Model (8) assessed the 
interaction between pre-prison employment and time. 
 
First, across these three models, the estimated effects of the other variables do not change 
when the labor market variables are introduced into the models in different ways; nor do 
the effects of the other variables change when the county fixed effects are estimated.  
These results are not too surprising given that the other variables generally measure the 
attributes of individual offenders that offenders brought with them as they entered prison, 
or represent attributes that were assigned to offenders in prison.  For example, prior 
incarcerations and type of offense are attributes that offenders brought with them upon 
entry; type of supervision onto which offenders were released represent variables that 
were assigned to them, as are the types of prison programs in which they were involved. 
None of these variables are necessarily expected to correlate with the time paths of 
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county unemployment rates within counties; hence, it comes as no surprise that their 
estimated values do not change across specifications. 
 
Interest here centers on prison policy variables that can affect post-prison employment.  
Key among these are: The form of release and type of supervision variables; the type and 
length of sentence; and the education and prison program participation variables; and the 
type of offense.  Given these interests, look first at the demographic variables that appear 
at the bottom of the table.  Note that there are small racial differences in the probability of 
exiting the initial spell of unemployment, as blacks are slightly less likely than whites to 
exit this unemployment spell.15  There is a slightly curvilinear relationship between age 
and the duration of initial unemployment. (The reference group is offenders over 40 years 
of age.)  And offenders released during 1999 are only slightly more likely than those 
released during 2000 to exit unemployment more quickly. 
 
Looking at the prison policy variables, first, the form of supervision and type of release 
variables all are significant and positive.  In general this means that supervised offenders 
have higher probabilities of exiting the initial spell of unemployment (and getting a job 
more quickly) than unsupervised offenders.  In Ohio, supervised offenders generally fall 
into two categories: Pre-truth in sentencing prisoners who were released onto parole (for 
offenses committed prior to July 1996); and post-TIS prisoners who committed less 
serious felonies.  Unsupervised TIS offenders consist largely of drug offenders; and drug 
offenders are generally younger than other offenders.  Although not required, a condition 
of post-prison supervision may be to get a job, or at least to look earnestly for one 
(LaVigne and Thompson 2003).   
 
In particular, parolees have the highest probability of exiting unemployment, followed by 
offenders released judicially and then by TIS offenders who were released onto post-
release control.  For parolees, the marginal effect is about 5 to 6 percentage points; for 
offenders released judicially or onto PRC, the marginal effect is between 2 and 3 
percentage points.  It was expected that offenders released judicially might have the 
highest probabilities of exiting unemployment, given that these offenders must petition 
the court for their release.  Nevertheless and despite the differences among supervision 
types, in general offenders released onto some form of post-prison supervision had better 
initial employment outcomes than unsupervised offenders.  These differences may arise 
from either side of the supervision process: Parole officers may be able to help offenders 
find jobs, or offenders may be more motivated to quickly find a job given that they are 
under supervision.   
 
Second, the offense severity and criminal history variables have differing effects on the 
probability of exiting the initial spell of unemployment.  Prior incarcerations increase this 
probability, while belonging to the first term group lowers it.  This may be due to the fact 
that offenders in the first term group are less likely to be supervised than offenders with 
prior admissions, and the effects of supervision may outweigh the effects of membership 
in a prior prison category. 
                                                 
15 Hispanics make up less than 3% of the prisoners in this sample; they are included among blacks and 
whites as designated by their combination of race and ethnicity.  
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The type and length of sentence are correlated with the time to first job.  Offenders are 
classified into TIS and pre-TIS sentences, and the length of stay is measured.  New law 
offenders sentenced under Ohio’s TIS laws are less likely to exit the initial spell of 
unemployment than are old law offenders.   
 
More substantively, Holzer et al. (2003) suggest that employers prefer drug offenders 
over violent and property offenders.  The offense type variables provide mixed support 
for this conclusion from the employer surveys.  Serious violent offenders – such as 
rapists – are less likely to exit the initial spell of unemployment than are drug offenders 
(the excluded category of offense types), but offenders convicted of assault and robbery 
are more likely than are drug offenders to exit initial unemployment.  Again, offense type 
correlates with supervision status, as drug offenders are less likely to be supervised than 
are persons convicted of robbery and aggravated assault.  Conversely, burglars also have 
higher initial employment probabilities than drug offenders.  For the other offense types, 
there are no statistically significant differences in the estimated time to first job.   
 
A similar set of findings obtains when looking at the offense severity level variables.  In 
Ohio, a higher felony level number represents a less severe felony.  In these regressions, 
5th degree felonies are the omitted category.  While there are no statistically significant 
differences between 1st, 2nd, and 5th degree felons, the coefficients on the Felony 1 and 
Felony 2 variables are negatively signed, indicating a lower probability of exiting 
unemployment than less degreed felons.  Offenders convicted of 3rd and 4th degree 
felonies are significantly less likely to exit initial unemployment than are the 5th degree 
felons and also less likely to exit unemployment than 1st or 2nd degree felons.  Once more, 
these findings may suggest a more complex interaction between supervision and degree 
of felony.16   
 
Turning to the prison education and program variables, most of the indications of 
participation in prison programs are not significant.  For example, participation in 
vocation work assignments, in substance abuse programs, and obtaining a GED in prison 
have no effects on the probability of exiting the initial spell of unemployment.  However, 
higher TABE scores increase the probability of exiting unemployment, although only 
slightly, and obtaining a certificate from the ODRC vocational training program actually 
decreases the probability of obtaining a job.  The sign on the vocation program graduate 
variable is in the opposite direction from that predicted, as it was expected that 
completing the program would enhance ex-prisoners’ chances of finding a job.  However, 
this effect may arise from the fact that the comparison between those who complete the 
vocation program is against all prisoners, when in fact there are systematic differences 
between the two groups.  For example, vocation program graduates serve more than 
twice the average length of stay in prison as non-graduates.  In the next subsection, this 
issue is addressed in more detail using propensity scoring methods. 

                                                 
16 Regressions in which interactions between supervision status and the degree of the felony, prior 
incarcerations and first term group are added to the model support this contention.  In general, the 
interaction between these offense and offender history statuses and supervision are positive and (generally) 
significant.  These are available upon request from the author. 
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In summing up the main effects of the individual offender level variables, post-prison 
supervision status is positively correlated with the probability of exiting the initial spell 
of unemployment.  These effects are fairly large and consistent across specifications.  For 
example, the marginal effect of moving from being a non-parolee to a parolee is to 
increase the probability of exiting unemployment by 5% (with all other variables at their 
means).  Offense type and offense severity exhibit mixed patterns of effects on initial 
unemployment exit probabilities.  Most surprisingly, though, offenders who obtained a 
vocational training certificate were significantly less likely to exit the initial spell of 
unemployment than were all other offenders.  While the marginal effect of this difference 
was comparatively small (at an estimated 1.5% with all variables at their means on the 
baseline exit rate of 16%), the direction of the sign is troubling, as it was expected that 
completing this program would increase the probability of exiting unemployment.  This 
issue is explored in more detail next. 
 
Propensity scores and estimating vocation training program effects 
 
The data on vocation program completion are non-experimental, and participation in the 
program is not randomly assigned.  The regressions that were estimated above were a 
first step to control for differences in individual attributes that might be associated with 
the probability of exiting unemployment, but those regressions were limited primarily to 
the main effects of key variables, and they did not assess the differences in characteristics 
between the two groups of offenders – those that obtained the vocation certificate and all 
other releases. 
 
To assess whether there are program effects, propensity score methods were adopted and 
used to estimate differences in the probabilities of exiting in the initial spell of 
unemployment for 5 categories of offenders (Rosenbaum and Rubin 1984; Saylor and 
Gaes 1997). Within each of these 5 categories, offenders shared similar characteristics, 
and comparisons were made between vocation program certificate offenders and the 
other offenders in the group.  The creation of the 5 categories was done as follows: 
 
First, a propensity score – the propensity to obtain a vocation program certificate – was 
estimated as a function of observed individual characteristics thought to be meaningfully 
related to this propensity.  The propensity score was the predicted probability from a 
logistic regression of the dichotomous variable “obtained a vocation program certificate” 
on a set of regressor variables.  The regressors included variables to measure the offense 
severity level and offense type, sentence type and length, the TABE score, race, prior 
prison experiences, and pre-prison employment experiences.  The results of this 
regression are shown in Table 6. 
 
Second, from the predicted probabilities, offenders were subclassified into five groups, 
based on quintiles of the distribution of the predicted probabilities (i.e., the 20th, 40th, 60th, 
and 80th percentiles of the distribution). Within these five groups, offenders have the 
same probability of being exposed to the treatment (i.e., obtaining the vocation program 
certificate) or not, even though different numbers of offenders actually had the treatment.   
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Third, after classifying offenders into the five groups, comparisons were made between 
vocation program certificate offenders and other offenders on a set of characteristics.  
The subclassification methods should result in the two categories of offenders within 
each class having similar values on the attribute variables.  Table 7 shows the means on 
selected variables for the 5 “K-groups” that resulted from the propensity score 
classification.  (K-group is simply the designation for the sub-class.)  Within each K-
group, the “Voc.pgm” label refers to offenders who obtained the vocation program 
certificate and “Non-voc” refers to all other offenders.  Within each K-group on most 
variables, the vocation program offenders and other offenders are comparable.  Within K-
group 1 and 2, which contain offenders who served the least amount of time in prison – 
about 10 months on average – there are differences between the vocation program and 
non-vocation groups on variables.  These differences arise in part from the small number 
of vocation program completers who served shorter sentences and who were therefore 
available to be classified into these groups.  Within K-groups 3, 4, and 5, where the 
sentence served is longer and there are more vocation program offenders available to be 
classified, they and the non-vocation group share very similar values of variables. 
 
Two final steps were undertaken to assess the effects of vocation program completion on 
the probability of exiting the initial spell of unemployment.  A discrete time logit model – 
that is similar in form to the models used in the previous section – was estimated using 
the K-group classes and interactions between the vocation program certificate variable 
and the K-group classes, along with other variables.  The model was estimated with 
county dummy variables as before. These results are shown in Table 8.  From this 
regression, predicated probabilities of exiting the initial spell of unemployment were 
derived (with all variables at their means).  These are shown in Table 9. 
 
The regression results in Table 8 show two important findings.  First, offenders who 
participated in the vocation training program and who had pre-prison employment had 
higher probabilities of exiting unemployment than did all other offenders.  This effect is 
shown on the “Vocation program certificate by pre-prison employment interaction” 
variable.  The estimated marginal effect of the transition into this category is 1%; in other 
words, each additional quarter of pre-prison employment interacted with vocation 
program completion increases the probability of exiting the initial spell of 
unemployment.  This interaction suggests that for offenders with prior labor market 
experiences, the vocation training certificate can enhance their employment prospects.  
Alternatively, for offenders with no pre-prison employment, obtaining a vocation training 
certificate does not enhance post-prison initial employment opportunities.   
 
Second, the vocation program graduate by K-group interaction shows that as the level of 
the K-group increases for offenders who completed the vocation program, the probability 
of exiting the initial spell of unemployment decreases.  This key finding suggests that as 
the data are compared with the K-groups from which the majority of vocation program 
certificates came (K-groups 3, 4, and 5) the probability of exiting unemployment 
declines.  This is consistent with the perversely signed coefficient in Models (5), (7), and 
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(8) that were previously discussed, and it essentially confirms that the vocation training 
program has not resulted in increases in the chances that ex-offenders will find jobs.  
 
Finally, Table 9 summarizes the results of the regressions by showing the mean predicted 
probabilities of exiting the initial spell of unemployment.  These predicted probabilities 
came from the regression in Table 8, and were obtained with all variables at their mean 
levels.  Note first that the mean differences between vocation program certificates and 
other offenders within the 5 categories are small, and about equal to 1 percentage point 
for all groups except groups 3 and 5.  For group 3, the mean difference is less than one-
half of one percent, but for group 5 it is almost 3 percentage points.  The relatively small 
differences within the classification groupings suggests that within these groupings of 
offenders who share similar propensities to obtain a certificate, there are small or no 
differences in the average probability of exiting the initial spell of unemployment.  This 
result does not support the contention that the vocation program certificate offenders are 
doing better than other, statistically similar offenders at finding jobs.  Moreover, for 
groups 4 and 5, where the majority of vocation program graduates are drawn, the 
differences in mean probabilities favor the non-vocation program offenders.   
 
The lack of favorable prison program participation outcomes is perplexing.  A previous 
evaluation of the Ohio Penal Industries (OPI), for example, showed that offenders who 
had meaningful participation in OPI and who were released during 1992 had lower 
recidivism rates than those who did not participate (Anderson 1995).  Anderson reported 
that there was a 5.3 percentage point difference in recidivism rates (defined as return to 
Ohio prison within 2 years of release) between the two groups.  The recidivism rate for 
the OPI group was 24.6%.  The comparison group consisted of all other releases in 1992 
who had a TABE test score of 6 or above.17   
 
Although this study does not measure recidivism, several explanations are offered for the 
outcomes observed herein on the probability of exiting initial unemployment.  First, the 
propensity score method takes into account more variables than were taken into account 
in the 1995 study.   
 
More substantively, one reason for the negative effects of completing the vocation 
program on employment outcomes may be that there is a “spatial mismatch” between the 
occupations and trades in which offenders are trained and the demand for these trades in 
the local labor markets into which offenders are released.  Offenders trained to be barbers 
or to plaster drywall may not be demanded by local labor markets.  Additionally, for 
some trades, there may be legal barriers to entry.   For example, offenders trained in 
barbering and cosmetology may require licenses to practice, but it is not clear that they 
would be able to readily obtain a license given their criminal conviction. 
 
Another reason for the negative impact of completing the vocation program is that the 
program may be designed primarily to serve internal, correctional labor markets, rather 
than external markets.  This is related to the mismatch argument.  Here, however, 
                                                 
17 According to Anderson (1995), this was the level of TABE score that was required for offenders to 
participate in OPI. 
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prisoners may be trained to provide the labor needed by the corrections department.  
Evidence for this comes from the fact that the average time from obtaining a vocation 
program certificate to release from prison is 30 months.  If vocation training certificates 
were part of a reentry program, the gap between completion and release might not be so 
long.  On the other hand, obtaining a certificate in a trade and remaining in prison for 
some time provides an offender with the opportunity to fill demands within the prison for 
labor.   
 
Finally, offenders who complete the training program and obtain a certificate in a 
particular trade may become discouraged if they do not quickly find a job in their trade.  
If offenders attempt to specialize in seeking occupations and they are unable to find jobs 
in their specialty trades, either because the trades are not demanded locally or because 
employers prefer to hire persons other than ex-offenders, the specialization could 
contribute to delays in finding work and exiting the initial spell of unemployment.   
 
Quarterly employment during the first two post-release years 
 
The final set of analyses address the question of the impact of local labor market 
conditions on post-prison employment during the first two years (8 quarters) following 
release from prison.  These regressions include many of the same variables that were 
included in the models of the probability of exiting the initial spell of unemployment.  In 
addition, it tracts all offenders for the same length of time, thereby allowing changes in 
local labor market conditions to affect the post-prison employment experiences of the ex-
offenders who obtain a job in, say, the first or second quarter of release.  This exposes all 
offenders to local labor market conditions, as the analysis allows the quarterly probability 
of being employed to vary with the quarterly county unemployment rates.  
 
There are also inevitably unobserved factors that may influence the quarterly 
employment probabilities. The array of covariates that have been used to assess initial 
employment outcomes are pressed into duty here to look at quarterly employment 
outcomes.  However, the models of post-prison employment are estimated using 
individual-level fixed effects models to address unobserved heterogeneity and robust 
standard errors. 
 
Table 10 shows the characteristics of the sample of male offenders whose post-prison 
employment outcomes are analyzed.  Across the 8 quarters, their average employment 
probability was about 36%.  Their average characteristics are otherwise similar to the 
means and proportions in Table 2, with some notable differences due to the differences in 
the ways that the samples were constructed.   
 
Table 11 shows the parameter estimates for the labor market variables for 4 models of 
post-prison employment.18  The first model does not include county dummy variables; it 
is directly comparable to Model (2), which uses county dummy variables.  What obvious 
(as occurred in the analysis of the spells of initial unemployment) in comparing the 
                                                 
18 As was done in discussing Table 3 (above) these regressions include all of the variables shown in Table 
12, but for ease of exposition, the other covariates are not shown here. 
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results of Model (1) to Model (2) is that the magnitude of the effects of county 
unemployment increased.  When the differences in the levels of unemployment that 
occurred across the counties are taken into consideration, the time-dependent nature of 
the relationship between local unemployment and ex-prison labor becomes more 
apparent.  In Model (1), for example, the marginal effect of a 1-percentage point change 
in local unemployment on the probability of post-prison employment is 1.5%.  By 
comparison, when the county fixed effects are taken into consideration, there is an 
increase in marginal effect of local unemployment to 5 percentage points.   
 
Also, as occurred in the analysis of the spells of unemployment, the effects of pre-prison 
employment on the probability of post-prison employment are large.  In Model (2), for 
example, the marginal effect of an additional quarter of pre-prison employment is to 
increase the probability of post-prison employment by about 11 percent.  (The effects of 
pre-prison employment are consistent across specifications.)  
 
Model (3) builds upon Model (2) by introducing the one-quarter lagged value of post-
prison employment.  Its effects on current post-prison employment are positive, 
indicating that offenders who were employed in a prior quarter are more likely to be 
employed in a current quarter than offenders who were not employed in a prior quarter.  
Other effects remain the same. 
 
Finally, Model (4) assesses the post-prison employment experiences of the sample of 
offenders who had at least one pre-prison quarter of employment.  For these offenders, 
the effects of county unemployment mirror its effects for the entire sample of offenders.  
The persistence of the effect of county unemployment rates between Models (3) and (4) 
suggests that demand for ex-prison labor is not limited only to offenders with some pre-
prison employment.  Otherwise, in Model (4) the effects of pre-prison employment are 
smaller than in Model (3), but this arises from the omission of the comparison with 
offenders having no pre-prison employment. 
 
Finally, Table 12 shows the parameter estimates for all of the other variables in Models 
(2), (3), and (4).  These variables are fixed covariates, unlike county unemployment rates; 
hence, their effects are expected should be relatively stable across specifications, taking 
into account the differences in the samples. 
 
Several factors are important to note.  First, post-prison supervision increases the 
probability of post-prison employment.  In Models (2) and (3) – without and with lagged 
post-prison employment – the marginal effect of these two types of supervision ranges 
from 3 to 5 percentage points.  Second, as before, prison program participation in general 
and obtaining the vocation certificate in particular, reduces the probability of post-prison 
employment.  Third, black offenders actually have slightly higher probabilities of being 
employed post-prison than do white offenders; this result only obtains when controls for 
pre-prison employment are included in the models.   
 
These findings are similar to those that were observed in the analysis of the initial spells 
of unemployment: Supervision seems to matter, but prison programs do not show the 
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theoretically expected associations with post-prison outcomes.  If they do (as occurs with 
substance abuse program participation), their effects are not statistically significant.   
 
Summary and conclusions 
 
In sum, across the two post-prison employment outcome variables, several patterns of 
relationships emerged.  First, local labor market conditions – as measured by county 
unemployment rates – seem to matter and affect the chances that ex-prisoners find jobs.  
In the analysis of the initial spell of unemployment, the marginal effect of county 
unemployment rates on the probability of exiting the initial spell was 2 percentage points; 
in the analysis of quarterly employment, the marginal effect was reached 6 percentage 
points.  County unemployment rates equally affected the post-prison employment 
probabilities for offenders with no pre-prison employment and those with some pre-
prison employment.  Thus, in these Ohio data at least, the speculation that tight labor 
markets can improve employment opportunities for ex-prisoners finds some tentative 
support.   
 
At the same time, these findings are tentative.  Despite the support for the central issue in 
this paper – that local unemployment rates matter – the unemployment rates observed 
during much of this period were relatively low.  This suggests that the results that were 
obtained may have come primarily from increases in unemployment leading to job loss, 
rather than the other way around.  If the Ohio prisoners released during 1999 and 2000 
benefited from the relatively tight labor market conditions that have not been observed 
since 2000, then this period may represent the maximum gains for ex-prisoner 
employment that can be obtained from decreases in unemployment.  
 
Additionally, these speculations also highlight one of the limitations of this paper – its 
reliance only on unemployment rates to measure local labor market conditions.  Future 
research should expand upon the measure of local labor market conditions to include 
factors such as the size of the labor force, the sectoral composition, new job growth, 
wages, and other measures of the supply of and demand for labor.  These analyses might 
give more clues about whether and how ex-prisoners can be absorbed when labor markets 
are not as tight as they were throughout much of this period.  
 
A second major finding is that a little bit of pre-prison employment seems to go a long 
way towards facilitating post-prison employment.  Ex-prisoners with as little as one-
quarter of employment in the year prior to admission into prison exiting their initial 
unemployment more quickly than did offenders with no pre-prison employment during 
the year prior to admission, and they had post-prison employment probabilities that were 
as much as 10 percentage points higher than those with no pre-prison employment.  If, as 
shown in these findings, pre-prison attachments to labor markets make a big deal for 
post-prison employment, then a major way to improve ex-prisoners’ employment 
prospects is to expand employment opportunities for “potential prisoners” prior to their 
incarceration.  What this finding suggests – in conjunction with the research findings on 
employment and crime – is that a cause of both poor post-prison employment of prisoners 
and the crime leading to their incarceration is the degree to which offenders are detached 
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from labor markets.  Policies that improve these attachments can benefit both crime 
reduction and post-prison reintegration. 
 
Third, the poor performance of prison programs in this analysis is perplexing, 
discouraging, and meriting additional work to better measure program participation.  The 
negative outcomes for the vocation certificate recipients can be understood in terms of 
their role in the prison, the possibility of a spatial mismatch between the trades in which 
they are trained and local demands for these skills, and the discounting of prison labor by 
employers.  In the analysis of the vocation program outcomes, the offenders who were 
employed prior to prison and obtained a certificate did better at finding a first job than 
either other vocation certificate recipients or other offenders.  However, offenders who 
had no pre-prison employment but who obtained the certificate actually did worse than 
other offenders.  If these results were to hold after additional tests, they would suggest 
that prison programming does little to enhance the capacity of offenders to compete in 
local labor markets unless these offenders already bring labor market skills and 
experiences.  Where prison vocation programs to focus only on offenders who have prior 
work experiences, they would not only “cream” the offenders who are most likely to 
succeed, but they would also fail to serve the majority of offenders who have poor pre-
prison labor market experiences.  Nevertheless, if employers discount at the training 
received by prisoners who had no pre-prison employment experience, then perhaps 
corrections departments should consider these alternatives and devote more resources to 
the offenders that are more likely to succeed.  In any event, additional research on 
employer preferences for offenders with work experience who participated in programs 
might be merited.  
 
Fourth, post-prison supervision also makes a difference.  Whether this arises from 
offenders attempting to comply with conditions of supervision or from parole officers’ 
efforts to locate jobs and help in the reintegration effort is not known.  This is a much 
needed area for future research, especially as the number of ex-prisoners who are 
returned to prison due to technical violations of conditions of supervision has increased.   
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Figure 1.  Hazard rate, or probability of exiting the initial spell of unemployment (finding a 
job) upon release from prison, conditional upon the length of unemployment
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Figure 2.  Percent of offenders released during 1999 and 2000 who were employed during any 
quarter, by pre- and post-prison quarters
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Figure 3. Quarterly unemployment rates for selected Ohio counties --
1999:Q01 through 2002:Q02
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Table 1.  Spells of initial unemployment (upon release from prison).

Cumulative
percent Survival

Quarters complete probability
1 44.8% 73.2%
2 76.3% 53.3%
3 85.8% 46.3%
4 90.7% 42.5%
5 94.1% 39.9%
6 96.2% 38.2%
7 97.6% 37.0%
8 98.5% 36.0%
9 99.2% 35.1%

10 99.7% 34.4%
11 99.9% 33.9%
12 100.0% 33.5%

Count 25764
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Table 2.  Descriptive statistics for estimation sample used in the analysis of exits from the initial  spell of unemployment upon
release from prison.

Standard
Variable Definition Mean deviation
Labor marktet variables

County unemployment rate Time varying county unemployment rate, quarterly 4.37 1.29
Number of pre-prison quarters Number of quarters worked, 1 year plus 1 qtr prior to admission 0.96 1.43
Employed pre-prison Q01 Dummy variable = 1 if employed during admit quarter 0.09 0.29
Employed pre-prison Q02 Dummy variable = 1 if employed during 1st quarter prior to admit 0.19 0.39
Employed pre-prison Q03 Dummy variable = 1 if employed during 2nd quarter prior to admit 0.22 0.42
Employed pre-prison Q04 Dummy variable = 1 if employed during 3rd quarter prior to admit 0.23 0.42
Employed pre-prison Q05 Employed during 4th quarter prior to admit quarter (omitted) 0.22 0.42

Prior prison
Prior incarcerations Number of prior incarcerations 0.92 1.39
First term group Dummy variable = 1 if admit is first on a term 0.94 0.24

Form of release/supervision
Parole supervision Dummy variable = 1 if release was onto parole 0.19 0.39
Post-release control (PRC) supervision Dummy variable = 1 if release was onto PRC 0.29 0.45
Judicial release Dummy variable = 1 if release was judicial 0.09 0.28

Type and length of sentence
TIS sentence Dummy variable = 1 if sentence on most serious offense was TIS 0.71 0.46
Time served Total length of time served in prison plus jail credit 24.33 24.22

Offense severity level
Felony 1 Dummy = 1 if offense was a 1st degree felony or life 0.05 0.21
Felony 2 Dummy = 1 if offense was a 2nd degree felony 0.13 0.33
Felony 3 Dummy = 1 if offense was a 3rd degree felony 0.17 0.38
Felony 4 Dummy = 1 if offense was a 4th degree felony 0.30 0.46
Felony 5 Omitted offense severity level category 0.35 0.48

Offense type
Homicide (manslaughter) Dummy = 1 if offense was homicide 0.01 0.07
Rape Dummy = 1 if offense was rape 0.03 0.16
Aggravated assault Dummy = 1 if offense was aggravated assault 0.11 0.31
Robbery Dummy = 1 if offense was robbery 0.08 0.27
Other violent Dummy = 1 if offense was other violent 0.02 0.15
Burglary Dummy = 1 if offense was burglary 0.12 0.32
Theft Dummy = 1 if offense was theft 0.09 0.28
Other property Dummy = 1 if offense was other property 0.10 0.30
Drugs Omitted offense category 0.33 0.47
Weapons Dummy = 1 if offense was weapons 0.03 0.18
Public order/other Dummy = 1 if offense was public order 0.09 0.28

Education level and prison program participation
TABE total score Total TABE test score 7.06 3.41
Vocation program graduate/certificate Dummy = 1 if offender received the vocation training certificate 0.03 0.17
Vocation work assignments Dummy = 1 if offender participated in work assignments 0.03 0.17
GED in prison Dummy = 1 if offender obtained a GED in prison 0.07 0.26
Substance abuse program Dummy = 1 if offender participated in a substance abuse program 0.07 0.25

Race and age
Black Dummy = 1 if offender was black 0.56 0.50
Less than or equal to 20 Dummy = 1 if offender was 20 or under at release 0.08 0.27
21 through 25 Dummy = 1 if offender was 21 thru 25 at release 0.22 0.41
26 through 30 Dummy = 1 if offender was 26 thru 30 at release 0.18 0.38
31 through 35 Dummy = 1 if offender was 31 thru 35 at release 0.15 0.36
36 through 40 Dummy = 1 if offender was 36 thru 40 at release 0.15 0.36
41 plus Omitted age category 0.23 0.42

Release year
Released during 1999 Dummy = 1 if offender was released during 1999 0.57 0.50

Number of observations 154130
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Table 3. Paramter estimates for labor market variables: Dependent variable = conditional probability of exiting unemployment (getting a job) upon release from prison.

Labor market variables (8)
County unemployment rate -0.0310 *** -0.00658 -0.00662 -0.0571 *** -0.0369 *** -0.037 *** -0.1363 *** -0.1340 ***

(0.00608) (0.00634) (0.00634) (0.00633) (0.0066) (0.00661) (0.0152) (0.0152)
[-0.4%] [-0.1%] [-0.1%] [-0.8%] [-0.5%] [-0.5%] [-1.8%] [1.8%]

N of quarters with pre-prison employment 0.4156 *** 0.4148 *** 0.4140 *** 0.4277 ***
(0.00517) (0.00517) (0.0052) (0.0081)

[6%] [6%] [6%] [6%]
N quarters pre-prison by time interaction -0.0060 *

(0.0027)
[0.01%]

Employed pre-Q1 0.3859 *** 0.388 ***
(0.0244) (0.0244)

[5%] [5%]
Employed pre-Q2 0.4553 *** 0.4543 ***

(0.0214) (0.0214)
[6%] [6%]

Employed pre-Q3 0.4476 *** 0.4463 ***
(0.0214) (0.0214)

[6%] [6%]
Employed pre-Q4 0.3357 *** 0.3336 ***

(0.0218) (0.0218)
[4%] [4%]

Number of observations 144,316 144,316 144,316 144,316 144,316 144,316 144,316 144316
Log likelihood -52955 -49623 -49614 -52927 -49607 -49598 -49502 -49465
Degrees of freedom 46 47 51 46 47 51 134 135
Duration dummies Yes Yes Yes Yes Yes Yes Yes Yes
County fixed effects Yes Yes
   Notes: Estimates are based on a logistic regression model in which the dependent variable equals 1 for exiting the initial spell of post-prison unemployment.  Each
specification also includes individual level offender variables and duration dummy variables.  Standard errors are in parentheses.  Asterisks indicate that the coefficient is
statistically significantly different from zero at the 10% (*), 5% (**), and 1% (***) levels. 
Bracketed values are marginal effects of variables, evaluated at their mean levels.  Unemployment rates are measured as percentages.

County unemployment rate at release
(4) (5) (6)

Quarterly (time varying) county unemployment rate
(7)(1) (2) (3)

 

 Page 37 



Table 4. Simulated survivor functions for changes in
  local labor market conditions and pre-prison employment

County unemployment rate 2 4 6 8 2 4 6 8
2 percent 52.6% 41.9% 37.5% 35.2%
4 percent 52.8% 42.3% 38.1% 35.9% 0.2% 0.4% 0.5% 0.7%
6 percent 55.1% 44.6% 40.4% 38.0% 2.3% 2.4% 2.3% 2.0%
8 percent 58.8% 48.5% 44.2% 41.7% 3.7% 3.9% 3.8% 3.8%

10 percent 58.6% 49.3% 45.4% 46.7% -0.2% 0.8% 1.3% 5.0%
12 percent 62.6% 56.4% 53.1% 52.3% 4.0% 7.1% 7.7% 5.6%
14 percent 67.3% 58.6% 57.2% 55.2% 4.7% 2.2% 4.1% 2.9%

Number of pre-prison quarters
with some employment 2 4 6 8 2 4 6

0 68.8% 59.6% 55.7% 53.5%
1 57.9% 46.4% 41.5% 38.9% -10.9% -13.3% -14.2% -14.6%
2 48.5% 35.4% 30.2% 27.4% -9.4% -10.9% -11.3% -11.5%
3 39.7% 25.6% 20.2% 17.5% -8.8% -9.9% -10.0% -9.9%
4 32.7% 18.1% 13.0% 10.6% -7.0% -7.5% -7.2% -6.9%
5 27.3% 12.9% 8.3% 6.3% -5.4% -5.1% -4.6% -4.2%

Differences in survivor function over
changes in county unemployment rate

Differences in survivor function over
changes pre-prison employment qtrs

first job by the end of quarter:

first job by the end of quarter:

Simulated percent who did not find a

Simulated percent who did not find a

8
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Table 5.  Parameter estimates for all variables in models (5) (7) and (8).

Change in Change in Change in
Variable Parameter exit rate++ Parameter exit rate++ Parameter exit rate++

Intercept -3.5369 *** -2.9909 *** -2.9631 ***
Labor market variables

County unemployment rate -0.0369 *** -0.5% -0.1341 *** -1.8% -0.1340 *** -1.8%
Number of pre-prison quarters 0.4148 *** 5.6% 0.4140 *** 5.6% 0.4277 *** 5.7%
N of pre-prison by time interaction 0.0% 0.0% -0.0060 * -0.1%

Prior prison admissions
Prior incarcerations 0.0246 *** 0.3% 0.0262 *** 0.4% 0.0263 *** 0.4%
First term group -0.0971 * -1.3% -0.0886 * -1.2% -0.0881 * -1.2%

Form of supervision/release
Parole supervision 0.4205 *** 5.7% 0.4170 *** 5.6% 0.4181 *** 5.6%
PRC supervision 0.1687 *** 2.3% 0.1636 *** 2.2% 0.1634 *** 2.2%
Judicial release 0.2261 *** 3.0% 0.2061 *** 2.8% 0.2060 *** 2.8%

Type and length of sentence served
TIS sentence -0.1583 *** -2.1% -0.1543 *** -2.1% -0.1541 *** -2.1%
Time served 0.0218 *** 0.3% 0.0214 *** 0.3% 0.0214 *** 0.3%
Time served squared -0.0004 *** 0.0% -0.0004 *** 0.0% -0.0004 *** 0.0%

Offense severity
Felony 1 -0.0303 -0.4% -0.0225 -0.3% -0.0216 -0.3%
Felony 2 -0.0599 -0.8% -0.0519 -0.7% -0.0502 -0.7%
Felony 3 -0.0775 ** -1.0% -0.0712 ** -1.0% -0.0711 * -1.0%
Felony 4 -0.0756 *** -1.0% -0.0748 *** -1.0% -0.0744 *** -1.0%

Offense type
Manslaughter 0.0105 0.1% 0.0180 0.2% 0.0158 0.2%
Rape -0.3246 *** -4.4% -0.3224 *** -4.3% -0.3204 *** -4.3%
Aggravated assault 0.0707 * 1.0% 0.0748 * 1.0% 0.0746 * 1.0%
Robbery 0.1313 *** 1.8% 0.1389 *** 1.9% 0.1377 *** 1.9%
Other violent -0.0112 -0.2% -0.0273 -0.4% -0.0279 -0.4%
Burglary 0.1165 *** 1.6% 0.1175 *** 1.6% 0.1169 *** 1.6%
Theft 0.0312 0.4% 0.0330 0.4% 0.0347 0.5%
Other property 0.0148 0.2% 0.0128 0.2% 0.0118 0.2%
Weapons -0.0629 -0.8% -0.0740 -1.0% -0.0764 -1.0%
Public order/other 0.0476 0.6% 0.0375 0.5% 0.0373 0.5%

Education level and prison program variables
TABE total score 0.0060 * 0.1% 0.0059 * 0.1% 0.0050 * 0.1%
Vocation program graduate/certificate -0.1147 * -1.5% -0.1184 * -1.6% -0.1200 * -1.6%
Vocation work assignments -0.0290 -0.4% -0.0312 -0.4% -0.0316 -0.4%
GED in prison 0.0004 0.0% 0.0008 0.0% 0.0004 0.0%
Substance abuse program 0.0289 0.4% 0.0285 0.4% 0.0268 0.4%

Race and age
Black 0.0330 0.4% 0.0489 * 0.7% 0.0487 * 0.7%
Less than or equal to 20 0.2825 *** 3.8% 0.2824 *** 3.8% 0.2830 *** 3.8%
21 through 25 0.3527 *** 4.7% 0.3254 *** 4.4% 0.3522 *** 4.7%
26 through 30 0.2674 *** 3.6% 0.2678 *** 3.6% 0.2689 *** 3.6%
31 through 35 0.2799 *** 3.8% 0.2834 *** 3.8% 0.2833 *** 3.8%
36 through 40 0.2405 *** 3.2% 0.2451 *** 3.3% 0.2457 3.3%

Release year
Released during 1999 0.0209 0.3% 0.0308 * 0.4% 0.0293 0.4%

Duration dummies Yes Yes Yes
County effects Yes Yes
Log likelihood -49607 -49502 -49465

Notes: * = 5%; ** = 1%; *** = 0.01%
++ Exit rate change based on mean levels

Model (8)Model (5) Model (7)
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Table 6.  Parameter estimates: Probability of having obtained a vocation program certificate

Variable Parameter Sig
Intercept -5.4651 ***
Offense severity level

Felony 1 0.2414 **
Felony 2 0.0506
Felony 3 -0.0198
Felony 4 0.0683

Offense type
Manslaughter 0.5203 ***
Rape 0.0460
Aggravated assault -0.0429
Robbery -0.2035 ***
Other violent -0.6202 ***
Burglary -0.4128 ***
Other property -0.2902 ***

Sentence length and type
Sentence length 0.0466 ***
Sentence length squared -0.0002 ***
TIS sentence -0.3489 ***

TABE score
TABE total score 0.1067 ***

Race
Black -0.0027

Prior prison
First term group 0.1481 **
Prior incarcerations 0.0153

Pre-prison employment
Zero quarters, pre-prison employment 0.1193 **
One quarter, pre-prison employment 0.0386
Two quarters, pre-prison employment 0.0832
Three quarters, pre-prison employment -0.1649 *
Four quarters, pre-prison employment -0.2836 ***

-2 Log likelihood 36940
Log likelihood -18470
Notes: Asterisks denote statistical significance at the 5% (*),

1% (**), and 0.01% (***) levels.  
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Table 7.  Characteristics (i.e., means and proportions) of the five "K-groups" derived from the propensity scores.

Characteristic
Offense severity

Felony 1 0.000 0.015 0.000 0.005 0.000 0.004 0.045 0.032 0.223 0.191
Felony 2 0.032 0.040 0.014 0.031 0.042 0.055 0.165 0.161 0.411 0.407
Felony 3 0.079 0.111 0.085 0.121 0.127 0.169 0.294 0.266 0.221 0.238
Felony 4 0.368 0.295 0.263 0.336 0.381 0.377 0.351 0.339 0.143 0.159

Offense type
Manslaughter 0.000 0.004 0.000 0.000 0.000 0.001 0.014 0.005 0.025 0.016
Rape 0.000 0.009 0.014 0.017 0.063 0.027 0.070 0.062 0.018 0.028
Aggravated assault 0.047 0.071 0.096 0.092 0.098 0.099 0.067 0.120 0.205 0.174
Robbery 0.032 0.038 0.058 0.038 0.004 0.048 0.070 0.084 0.228 0.209
Other violent 0.032 0.054 0.017 0.021 0.033 0.014 0.018 0.010 0.000 0.004
Burglary 0.068 0.120 0.051 0.088 0.066 0.072 0.178 0.095 0.173 0.204
Other property 0.321 0.156 0.130 0.119 0.050 0.085 0.077 0.063 0.018 0.032

Sentence length and type
Sentence length 9.168 11.916 9.908 10.491 12.353 13.685 28.400 25.090 70.503 66.947
TIS-sentence 0.916 0.887 0.966 0.939 0.897 0.885 0.625 0.672 0.039 0.048

Age
Less than or equal to 20 0.174 0.099 0.038 0.108 0.147 0.102 0.052 0.058 0.000 0.003
21 through 25 0.374 0.210 0.253 0.247 0.219 0.240 0.249 0.240 0.145 0.159
26 through 30 0.100 0.160 0.314 0.151 0.138 0.157 0.177 0.182 0.273 0.246
31 through 35 0.021 0.165 0.020 0.134 0.175 0.143 0.181 0.144 0.195 0.177
36 through 40 0.232 0.158 0.113 0.144 0.144 0.135 0.127 0.142 0.168 0.157

Prior prison
Prior incarcerations 0.579 0.833 1.410 0.983 1.011 0.987 0.864 0.951 0.901 0.905
First term group 0.995 0.976 1.000 0.995 1.000 0.991 0.927 0.953 0.775 0.763

Pre-prison employment
N quarters with a job 1.105 1.257 0.812 1.074 1.188 0.954 0.941 0.939 0.327 0.405

TABE score
TABE total score 2.540 3.716 7.130 6.514 8.631 8.233 8.849 8.891 8.459 7.898

Race
Black 0.563 0.544 0.686 0.585 0.600 0.583 0.419 0.539 0.602 0.571

Estimated probability
Vocation program certificate 0.006 0.007 0.012 0.011 0.016 0.016 0.032 0.029 0.120 0.103

Number (of person quarters) 190 44704 293 28581 457 28405 841 28022 3058 25809

K-group = 5
Voc.pgm. Non-voc.

K-group = 3
Voc.pgm. Non-voc.

K-group = 4
Voc.pgm. Non-voc.

K-group = 1
Voc.pgm. Non-voc.

K-group = 2
Voc.pgm. Non-voc.
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Table 8.  Parameter estimates for vocation program certificate propensity score models:

Probability of exiting unemployment (getting a job) upon release from prison
Change in

Variable Parameter exit rate++

Intercept -2.7345 ***
Labor market variables

County unemployment rate -0.1404 *** -1.9%
Number of pre-prison quarters employed 0.4173 *** 5.6%

Vocation program variables
Vocation program certificate by pre-prison employment interaction 0.0829 ** 1.1%
Vocation program graduate 0.0132 0.2%
K-group 1 0.0131 0.2%
K-group 2 0.0104 0.1%
K-group 3 0.0277 0.4%
K-group 4 0.0874 *** 1.2%
Vocation program certificate by K-group interaction -0.0659 -0.9%

Release and supervision types
Parole supervision 0.3516 *** 4.7%
PRC supervisions 0.1967 *** 2.7%
Judicial 0.1686 *** 2.3%

Release year
Released during 1999 0.0527 ** 0.7%

Duration dummies Yes
County effects Yes
Log likelihood -18470
Notes: Asterisks denote statistical significance at the 5% (*),

1% (**), and 0.01% (***) levels.

 
 
 
 
 
Table 9.  Estimated probability of exiting unemployment (getting a job) upon release from prison

By vocation program certificate completion and K-group

K-group
differences

in means
Standard (Voc.pgm 

Group Mean deviation minus non-)
K-Group 1 1.1%

Vocation program certificate 19.4% 20.1%
Non-certificate 18.3% 17.5%

K-Group 2 -1.1%
Vocation program certificate 15.4% 17.1%
Non-certificate 16.5% 16.4%

K-Group 3 0.4%
Vocation program certificate 16.3% 18.5%
Non-certificate 15.9% 16.2%

K-Group 4 -1.1%
Vocation program certificate 16.2% 18.0%
Non-certificate 17.3% 17.1%

K-Group 5 -2.7%
Vocation program certificate 8.7% 11.1%
Non-certificate 11.5% 12.3%

Exit probabilities
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Table 10. Descriptive statistics for sample used in post-prison employment analysis.

Standard
Variable Mean deviation
Post-prison employment probability 0.359 0.480
Labor market variables

County unemployment rate (quarterly) 4.381 1.297
Number of quarters employed pre-prison 1.601 1.683

Offense severity level
Felony 1 0.041 0.198
Felony 2 0.129 0.335
Felony 3 0.175 0.380
Felony 4 0.306 0.461

Offense type
Homicide 0.005 0.069
Rape 0.027 0.162
Aggravated assault 0.120 0.325
Robbery 0.079 0.269
Other violent 0.024 0.154
Burglary 0.130 0.336
Theft 0.080 0.272
Other property 0.093 0.291
Weapons 0.031 0.173
Public order/others 0.095 0.293

Prior prison
Prior incarcerations 0.883 1.346
First term group 0.949 0.219

Type and length of sentence
TIS sentence 0.734 0.442
Time served 22.672 21.590

Release type and form of supervision
Judicial release 0.100 0.299
Parole 0.170 0.375

Education and program participation
Substance abuse program 0.069 0.254
Vocational program certificate 0.028 0.164
GED in prison 0.073 0.260
TABE total test score 7.088 3.428

Race and age at release
Black 0.544 0.498
20 and under 0.083 0.277
21 to 25 0.249 0.432
26 to 30 0.180 0.384
31 to 35 0.154 0.361
36 to 40 0.146 0.353

Release year
Released during 1999 0.472 0.499

Number of observations 34081
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Table 11.  Parameter estimates of post-prison employment: Male offenders released during 1999 and 2000 and tracked for 8 post-release quarters.
  Within subject (offender) fixed effects in all models; robust standard errors.

Marginal Marginal Marginal Marginal
effect on effect on effect on effect on

employment employment employment employment
Variable Parameter probability Parameter probability Parameter probability Parameter probability
Intercept -1.57666 *** -0.07318 *** -0.7168 *** -0.3496 ***
Quarterly county unemployment rate -0.0653 *** -1.5% -0.2156 *** -5.0% -0.2240 *** -5.2% -0.2378 *** -5.9%
Lagged post-prison employment 0.1024 *** 2.4% 0.0371 ** 0.9%
Number of pre-prison quarters employed 0.4649 *** 10.8% 0.4645 *** 10.8% 0.4732 *** 11.1% 0.3818 *** 9.5%
Time (quarterly) dummies Yes Yes Yes Yes
County dummies No Yes Yes Yes
Number of observations 262674 262674 229391 135820
Log likelihood -151017 -150335 -131159 -85639
Mean probability of employment 36.7% 36.7% 37.5% 49.9%
Notes: Marginal effects are estimated at the mean levels of all variables. Asterisks indicate statistical significance at the 5% (*), 1% (**) and 0.01% (***) levels.

All releases All releases Lagged employment Pre-prison employed
Model (1) Model (2) Model (3) Model (4)
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Table 12.  Parameter estimates of post-prison employment:
  Male offenders released during 1999 and 2000 and tracked for 8 post-release quarters.
  Within subject (offender) fixed effects in all models; robust standard errors.

Marginal Marginal Marginal
effect on effect on effect on

employment employment employment
Variable Parameter probability Parameter probability Parameter probability
Intercept -0.0732 *** -0.7168 *** -0.3496 ***
Quarterly county unemployment rate -0.2156 *** -5.0% -0.2240 *** -5.2% -0.2378 *** -5.9%
Lagged post-prison employment 0.1024 *** 2.4% 0.0371 ** 0.9%
Number of pre-prison quarters employed 0.4645 *** 10.8% 0.4732 *** 11.1% 0.3818 *** 9.5%
Felony 1 0.1823 ** 4.2% 0.1915 ** 4.5% 0.3023 * 7.6%
Felony 2 0.1797 ** 4.2% 0.2159 ** 5.1% 0.2513 * 6.3%
Felony 3 0.0680 * 1.6% 0.0833 * 2.0% 0.1156 * 2.9%
Felony 4 0.0012 0.0% 0.0133 0.3% 0.0353 * 0.9%
Homicide 0.2242 * 5.2% 0.2523 * 5.9% 0.3223 * 8.1%
Rape -0.1580 ** -3.7% -0.1431 ** -3.4% -0.0509 -1.3%
Aggravated assault 0.1718 ** 4.0% 0.1686 ** 4.0% 0.2223 * 5.6%
Robbery 0.1047 * 2.4% 0.0822 * 1.9% 0.0762 1.9%
Other violent 0.0568 1.3% 0.0623 1.5% 0.0626 1.6%
Burglary 0.0671 1.6% 0.0571 1.3% 0.0461 1.2%
Theft 0.0106 0.2% 0.0040 0.1% -0.0259 -0.6%
Other property -0.0548 -1.3% -0.0768 -1.8% -0.0516 -1.3%
Weapons -0.1114 * -2.6% -0.1122 * -2.6% -0.1116 -2.8%
Public order/other 0.0487 1.1% 0.0431 1.0% 0.0892 ** 2.2%
Prior incarcerations -0.0434 * -1.0% -0.0570 * -1.3% -0.0920 ** -2.3%
First term group 0.2164 * 5.0% 0.2648 * 6.2% 0.4319 ** 10.8%
TIS sentence -0.1323 * -3.1% -0.1355 * -3.2% -0.1101 * -2.8%
Time served 0.0152 ** 0.4% 0.0130 ** 0.3% -0.0019 0.0%
Time served squared -0.0003 ** 0.0% -0.0002 ** 0.0% 0.0001 0.0%
Judicial release 0.1397 *** 3.2% 0.1598 *** 3.7% 0.1500 ** 3.7%
Parole 0.2469 *** 5.7% 0.2074 *** 4.9% 0.0978 * 2.4%
Substance abuse program 0.0013 0.0% 0.0020 0.0% -0.0155 -0.4%
Vocational program certificate -0.1111 * -2.6% -0.1113 * -2.6% -0.0601 -1.5%
GED in prison -0.0086 -0.2% -0.0113 -0.3% -0.0158 -0.4%
TABE total test score 0.0049 ** 0.1% 0.0056 ** 0.1% 0.0031 0.1%
Black 0.0326 * 0.8% 0.0388 * 0.9% 0.0543 ** 1.4%
Less than 20 at release -0.0846 -2.0% -0.1194 -2.8% -0.2607 * -6.5%
21 through 25 0.0585 1.4% 0.0341 0.8% -0.0833 -2.1%
26 through 30 0.0851 2.0% 0.0798 1.9% -0.0321 -0.8%
31 through 35 0.1301 * 3.0% 0.1189 * 2.8% -0.0059 -0.1%
36 through 40 0.1582 ** 3.7% 0.1429 ** 3.3% 0.0687 1.7%
Released during 1999 0.1848 ** 4.3% 0.2239 ** 5.2% 0.3338 8.3%
Time (quarterly) dummies Yes Yes Yes
County dummies Yes Yes Yes
Number of observations 262674 229391 135820
Log likelihood -150335 -131159 -85639
Mean probability of employment 36.7% 37.5% 49.9%
Notes: Asterisks indicate statistical significance at the 5% (*), 1% (**) and 0.01% (***) levels.

Model (2) Model (3) Model (4)
All releases Lagged employment Pre-prison employed
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