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The Pace of Recidivism in lllinois

SURVIVAL ANALYSIS: f?‘?? f:’ 3 Most studies of recidivism measure only z‘hfe percent -
AN OVERVIEW R o , , age of former offenders who return fo crime by the

end of a specified follow-up period (for example, a
year}, What these studies fail to account for is what
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To help answer these and other questions about the
pace of recidivism in Illinois, the Illinois Criminal Jus-
tice Information Authority decided to analyze repeat
offenders using a methodology called “survival
analysis!” This bulletin employs this technigue fo ex-
amine the rate at which former inmates “survive” fol-
lowing their release from State prison--that is, the
rate at which they do not recidivate for each month fol-
lowing release. By plotting these survival rates (and
corresponding “failure” rates) throughout the follow-
up period, we can uncover hot only how many former
prison inmates are apt to recidivate by the end of the
period, but also the pace at which they are likely to
recidivate during that period.
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Within the last decade, survival analysis has been
used increasingly outside the f{ields of medicine
and engineering. In criminal justice, for instance, it
has proved valuable in assessing recidivism rates.
If you consider the cancer treatment example
above, the logic becomes clear. With recidivism,
the observation period begins with each inmate's
release f{rom prison. The occurrence of
recidivism~-whether it be an arrest, conviction, or
incarceration--marks the onset of "symptoms,” or
the failure, in effect, the three detfinitions ot
recidivism represent various levels in the severity
of recidivistic acfivity. So just as a medical re—
searcher develops different measures ot success

or fafiure based on 'dl!ferent c'rlterca used to define month period of 1983. The first ROP bulletin, released
a symptom, the criminal justice researcher must

choose the definition ot recidivism that {s most {n November 19851 analyzefi the criminal activity of the
. . . . : inmate sample during the first 18 to 20 months follow-
appropriate for answering the questions of his . . . .
study ing their release. The first report also discussed sur-
’ vival analysis briefly and presented some relevant find~
" Survival analysis provides many advantages over zngs. This bulletm. uses su.rvzval analysis to examine a
et A R wider scope of issues, including a comparison of
a "fixed interval observation,” the methodology . . .
. R . . recidivism rates among various subgroups of the ROP
most often applied in recidivism studies. This - ; .
method measures simply the proportion of a sample. In addition, the survival analyses presented in
: Py prop this bulletin are based on the most recent arrest and

;:?;g;e tyhizaxcédw:;f 2?{5“258 deitr;(ojn:l{as;)r%l;ig incarceration data available (27 to 29 months following
) LYP year. i release). .

might reveal’ that 30 percent of the sample

This bulletin is the second in a series of reports from
the Authority's Repeat Offender Projeci {ROP), a mul-
tifaceted study of recidivism among a group of former
inmates released from Illinois prisons during a three-
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The ROP Sample

were released from custody of the #linois Depart-n
| ment of Corrections (lDOC) between Aprll 1, 1983!
' and June 30, 1983. This’ tlme perlod ‘provided - a-

three—month ”wmdow" of varying release dates

The ROP - sample -also contams inmates who_"
received a variety: of release types, including

parole other types of condltlonal release and un-
condltlonal release. , : v

So far, analysxs has been llmxted to 539 of the 759
releasees in the fuli ROP sample. Excluded have

been 230 releasees who were previously on
parole ‘but received their final dlscharge stafus .
during the three months when the sample. was '

drawn. These releasees were excluded because,

theoretlcally, they couid have already been in the .
community and commlttmg crlmes before their of—'
ficial-discharge and. inclusion in the ROP sample A
subséqguent ROP report will analyze the crlmlnal .
: actlvxty of this subgroup :

In addmon the composrtlon of the ROP sample
probably ‘was affected by two. crlmmal “justice
.policies that were in place when the sample was
drawn the IDOC’s "forced-release” program. “and

the - admission of mtsdemeanants ln the general

prison populatlon

June - 1980 untll July 12, 1983 when the llinois

- released
SR sentences were set free dunng this perlotl

“The forced—release program ‘was ll’) effect from*

e§upreme Court struck dow,n the pracltlce Under
_the. program, the director of correétions could

The~ Repeat Offender ﬁroject is trackmg the “award to selected inmates (usually non~vsolent

 criminal activity of a cohort of 769 inmates who ~ time on top of their regular statutoryi'good-time-

“credits.. This practice allowed many. ol’fenders to
- be released from prison sooner and at a taster

property offenders) additional lncrements ‘of good

rate than. prior or current correctlontll pollctes
would permit. Consequently, morg: mmates were

‘released during the time.the pollcy was Wi effect,
* and some offenders who would not hlve been

conditions. spf 1§t their

under normal
: : o ‘fx\‘ :

The other policy mvolved the detentuon of mis-
~demeanants in State prisons. Before Jul)r 1883,

_persons . convicted of misdemeanors ln\ . lllinois
. ‘could be sentenced to the IDOC. After that date,
~however State law  was changed,
demeanants were no longer admitted to ‘State |

and mis -~

prisons.  Thus, if the ROP sample were nlrawn
today, it would not inciude any mlsdemeanants but

" would probably contain’ many more serlous of -

fenders than the 1983 sample. : l

i
W

| It-is difficult to assess precisely how theseland

other criminal Justxce policies atfected the maktaup
of the ROP sample and the findings from the stv.l\dy
While these two pollcles represent pertinent Is-
sues ' to keep in mind, it ls“lmportant to remember
that there wnll always be historical events wnthl
the crlmlnal Jjustice system that affect the coml
~position of both the prison populatlon and the

_ populatlon of releasees. : S

recidivated (by arrest) within one year after
release from prison.

But does the sample recidivate at the same pace
across the follow~up period? That is, did the same
proportion of non-arrested individuals get arrest-
ed in each successive month during the follow-up
period? Or, is recidivism more likely to occur
during certain times of that period? Fixed period
observations do not address such questions.

Survival analysis, on the other hand, specifies the
proportion of releasees who survives by not
recidivating (and conversely, the proportion who
fails by exhibiting  criminal behavior) across
specified intervals within the follow-up period.
Thus, a researcher can determine the proportion
of the sample who survives and the proportion
who fails within every month, week, or even day
of a specified follow-up period, As a result, sur-
vival analysis provides more precision and
specificity than does the fixed observation
method.

Survival analysis is also a more practical ap-
proach for several reasons. First, the technique
affords certain sampling advantages over the
fixed observation method. As the ROP study has
shown, individuals' in a sample often are not all ex-
posed to the risk of recidivism for the same period
of time. While fixed interval methods do not con-
trol for difterent exposure times, survival analysis
does. (This feature is discussed further in this
bulletin.)

Second, survival analysis is well suited for com-
paring two different samples or different sub-

groups within the same sample. The benetits of.

precision and specificity are especially salient In
these comparisons. For instance, the fixed inter-~

val method may reveal that an equal portion of

two subgroups (for example, younger vs, older
releasees) were arrested after two vyears.
However, survival analysis could reveal that the
rate of arrest of one subgroup was considerably
higher during the first several months following
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Data Sources and Definitions

“The Computerized Crlmlnal Histor'y (CCH) system ‘

maintained by . the llinois Department of ' State
Police. (DSP) is the source of reported criminal
hlstory record information used in the Repeat Of~
fender Project. The CCH transcript- (or "rap

‘sheet”) is meant to be a cumulative record of an

individual's activities within the lllinois criminal jus-
tice system. The rap sheet also -contains  iden~

titication information, such as the offender's race,

sex, date of birth, physical characterlstlcs and

: fingerprint classification.

The Authority tracked the criminal actlvny of the
- 539 releasees in the ROP sample by periodically

asking the DSP to search through the CCH
database for additions to the offenders' rap
sheets, Because the study depends solely on the
CCH system for individual criminal records, only
those events reported to the DSP could be

analyzed. o o

For survival ahalysis, tle ROP study uses two :

definitions of recidivism: 7

e Arrest after release, which refers to the first
arrest recorded on the CCH system after the date.

the offender was released from prison; and

® Incarceration after release, Wthh includes theg:
first CCH—recorded incarceration m State prison .

occurring: after the base ‘prison: release date.

(This definition of recndrvtsm requires special con-

siderations when using survival analysis: these
considerations are explamed in the text.)

Another posslble defmltlon of recidivism, convnc—
tion after release, was not used because past

audits of the CCH system have indicated that-ap-
proxumately 50 percent of the arrest events on
the system lack final dispositions. This missing

disposition mformatlon made Convictions recorded:

on the CCH system an unreliable measure of
recrdlvrsm

It Is important to use both measures--arrest and

incarceration--when examlnlng ‘recidivism in I~
linols. Each definition yields different results,.and

each set of results has unique policy implications
- for ditferent criminal. justice officials,
ample, arrest as a measure of recidivism has lm—.

For- ex-

plications for law-enforcement and court person-

~ nel. Recidivism as measured by incarceration af-
tects the decisions of State correctional planners.

release from prison than the arrest rate of the
other subgroup.

DEFIMING AND MEASURING
RECIDIVISM

Applying Recidivism Definitions
for Survival Analysis

Generally, recidivism refers to the recurrence of
criminal behavior following a given event, usually a
correctional event such as release from prison.
The length of time before an individual recidivates
depends on both the starting event and the ter-
minal ~ event, or' how recidivism is defined.
Recidivism has been defined in various ways, The
event that initiates the follow-up period, for in-

- stance, may be a release from prison, the onset of

a probation term, or the completion of a community
treatment program. Likewise, the event that

+ defines the recurrence ot criminal behavior may be

an arrest, conviction, or incarceration that ocaurs
during a specified follow-up period.

The events that define the "survival time" depend
largely on the purpose of the study and the avail-
able data. For example, if a study is evaiuating
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how well probationers perform, it may consider
every violation of probation conditions or every
arrest during probation as an act of recidivism~--a
"failure." However, if the study is trying to deter~
mine what effect the probationers’ recidivism has
on prison population, the termjnal event would be
more narrowly defined as "return to prison.” Of
course, any approach is feasible only to the ex-
tent that an accurate, reliable, and complete
source of data is available,

For the ROP study, recidivistic activity was
defined both in terms of arresis and incarcera-~
tions in State prison that occurred during the
specified follow-up period and were recorded on
the Statewide Computerized Criminal History
(CCH) system.! Analysis of recidivism based on
conviction was impossible because of the extent
of missing conviction information on the CCH sys-
tem. Therefore, the ROP analysis includes two in-

BRI i
1 ccH system records contain felony and serious misdemeanor

arrests. that |ocal law enforcement agencies report to the
Department of State Police (DSP). These records do not neces—-
sarily contain all the arrests for an individual, since less serious
arrests are excluded and because the DSP may experience
delays in receiving or posting information to the CCH system. In-
carcerations in the ROP study are limited to commitments to the
lllinols Department of Corrections (IDOC) facilities. Commitments
to local jalls or Federal facllities do not routinely appear on the
CCH system and were extluded from the study.
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dependent survival analyses based on the two
definitions of recidivism.

Measuring Recidivism Using Survival Analysis

The survival analysis for recidivism based on ar-
rest defines the survival time for each of the 539
cases according to two possible cutcomes:

o For cases that experienced a recorded CCH ar-
rest during the follow-up period, the survival time
was equal to the number of days between the date
of release from prison and the date of the first
CCH arrest, These cases become “tailures” and
are no longer considered as surviving past this
point. The first arrest, then, is the "terminal event”
that marks the end of survival time and, by defini-
tion, renders the individual no longer at risk.

® For cases that did not experience a recorded
CCH arrest, the survival time was equal to the
number of days between that individual’s release
date and August 28, 1885, the end of the follow—
up period. These cases are defined as "censored
observations” and are considered as surviving
only as long as they were exposed to risk. (This
concept is explained more fully later in the
bulietin.)

For the survival analysis based on incarceration,
the survival time was defined similarly, except that
the “"terminal” event was defined as the first
recorded CCH incarceration, rather than the first
arrest. Cases that did not experience an incar-
ceration in the follow-up period were considered
as surviving for the entire time ihe individual was
at risk, based on the same censored observation
technique.

The daily survival times were collapsed into
monthly (30-day) survival periods. (Such monthly

intervals are consistently used in recidivism
research.) Thus, cases that had experienced an

arrest or incarceration between 1 and 30 days
following release were considered terminal events
in the first month, between 31 and 60 days in the
second month, and so forth.

For recidivism defined by incarceration, note that
not all incarcerations were preceded by an arrest.
There were a few incidents where arrest informa-
tion was .missing for an incarcerated person or
where the individual was incarcerated for a tech-
nical violation of conditional release.

Controliing for "Censored Observations”

Incorporating "censored observations” into sur-
vival-analysis controls for the possibility that cer-

tain cases may withdraw, or cease to be exposed
to risk, for reasons other than terminal events. in
medical research, for instance, if a cancer patient
died by accidental causes before the .onset of
cancer~reieated symptoms, the individual should
be considered as surviving up to that point. The
individual would no longer be considered as "sur~
viving,” yet it would be inaccurate to count the
case as a terminal event. Survival analysis statis-
tically controls for such occurrences by treating
them as withdrawing, but not terminating, from the
sample at the point where they can no longer be
considered at risk.

As in the medical example above, individuals in the
ROP sample also may have "withdrawn” from the
sample before terminating. It is likely that certain

individuals, either through death or other evenis

(such as an individual no longer residing in the
State), were no longer at risk of being arrested or
incarcerated. - Unfortunately, reliable data were
not available to determine these cases.

Censored observations were relevent in the ROP
because of the three-month window of release
dates used in selecting the sampie. Given this
three-month window and the fixed end date of
August 28, 1885, actual exposure/survival time

for those cases that survivid the entire follow ~up
period without arrest or incarceration ranged

between 27 and 29 months.

To give each surviving person credit for only that
amount of time he or she was exposed to arrest
or incarceration, cases were treated as censored
observations at the appropriate monthly interval.
An individual released in the last month of the win-
dow (June 1983) who remained unarrested for the
entire  follow-up period was considered  as
withdrawing in the 27th month following release.
The survival rate and other measures were ad-
Justed in the last three intervals to account for
these censored observations. This technique en-
sures that individuals who withdrew trom risk in a
given interval were no longer considered at risk
(that is, surviving) beyond that interval. (See the
explanatory box for a more specific discussion ot
how censored observations atfect various ROP
calculations.) '

Recidivism Rates and Measures

The remainder of this bulletin focuses on determin-
ing the rate at which the sample recidivated, both
by arrest and incarceration, and. on -comparing
recidivism rates across various subgroups of the
sample. The rate of recidivism plots the propor-
tion of the sample yet to be arrested or incar-
cerated at the erid of ‘each monthly interval, That

is, the rate represents the proportion "surviving”
across successive monthly intervals of the
follow~up period. '

Another measure used in survival analysijs. is the
hazard rate. The hazard rate measures the
likelihood that an individual who survived to the
beginning of an interval would terminate during that
interval. For the ROP analyses, the hazard rate
measures the proportion of the at-risk popuiation

(those who previously have not been censored or
terminated) who failed sometime during a given
interval.

PATTERNS OF RECIDIVISM
FOR THE ROP SAMPLE

During the 27- to 29-month period following
release, approximately 60 percent of the 539
prison releasees in the ROP sample were arrested,
while approximately 42 percent of the sample
were incarcerated. either for a new offense or a
violation of conditional release.2 The tixed interval
method would have vyielded only the proportion
"surviving” at the end of the entire follow-up
period, not the proportion surviving at each month-
ly interval. By specifying monthly survival rates

The survival curve for recidivism defined by incar-
ceration reveals a markedly different pattern from
the arrest curve (see Figure 1). The "critical
period,” the intervals in which the rate of incar -~
ceration is highest, ranged roughly between the
6th and 18th month after release. These tindings
also reflect those of the previous analysis.4

When the survival plots for both definitions of
recidivism are compared, the critical period for in-
carceration trails behind the critical period for
arrest. This pattern probably results from the
time it takes to process arrestees in those cases
that result in incarceration. Whether the releasee
was returned to prison for a new offense or for a
violation of conditional release, the time between
the arrest, prosecution, and court processing (or
conditional release review proceedings) delays
actual confinement in prison.5

Figures 2 and 3 plot the hazard rates for both
definitions of recidivism. The hazard rate s
presented in two ways for each definition of
recidivism. The jagged plot line indicates the
monthly hazard rate in each interval. A line seg-
ment fit (based on spline regression anaiysis) is
superimposed on the raw data to reveal patterns
more clearly.6

across the follow-up period, survival analysis
produces more detailed and revealing findings.

As Figure 1shows, the survival curve for arrest
recidivism indicates that the rate was not con-
stant across the 27- to 29-month follow-up
period. Generally, the decrease in the prcportion
of releasees "surviving” (indicaied by the slope of
the survival curve) during each interval was
greatest during the earlier intervals. These find -
ings confirm what the previous ROP analysis
(based on an 18- to 20-month follow=~up) found:
the "critical period” for arrest occurs in the first
nine months following release, and the rate of ar-~
rest recidivism levels off after that time. The cur-
rent analysis shows this leveling trend persists
across the extended follow-up period.3

2 In this analysis, no distinction was made between releasees
who were returned to prison for violations of conditional release
and those who were sentenced to prison for a new offense. A
subsequent ROP publication will address this issue,

3 The arrest survival curve presented in the first ROP bulletin
differs slightly from the comparable period of the present
analysis (the first 20 months). The resuits differ because the
present analysis included some arrests that had occurred in the
18- t& 20~month period following arrest, but that had not been
posted to the CCH system when the data were collected for the
previous apalysls, The present analysis indicates that ‘56 per-~

cent of the sample were arrested after 20 months, whereas the
previous analysis Indicated that 48 percent were arrested in the

18~ to 20-month follow-up period. However, some of the dif-

L4

ference may be accounted for by the fact that certain individuals
in the initial analysis were exposed for only 18 or 19 months at
the time of the previous analysis (censored observations), but
were arrested in the 19th or 20th interval and were included in
the present analysis. It would also be expected that the later in-
tervals in the present (27~ to 28-month) survival analysis were
subject to the effects of the data lag. The actual survival rate
might have been slightly lower if the analysis had included’ such
missing (or delayed) information,

4 Again, the survival curve for incarceration in the previous 18-
to 20-month analysis does not exactly mirror the comparable
(20-month) period presented in this analysis. This analysis indi-
cates that 37 percent of the sample were incarcerated 20
months. after release, whereas the previcus bulletin showed that
33 percent were Incarcerated in the 18- to 20~month follow-up

period. This difference results principally from a lag in posting in-

formation to the CCH system.
5 For purposes of the ROP analysis, the focus is on the length of

time that elapsed between release and return to prison. - The
length of time it took a releasee to return to' prison was
determined by two events! (1) the length of time that transpired
before a releasee was arrested (or a violation of -a conditional
release was filed), and (2) the criminal justice processing: time
between arrest and return to prison, However, if the focus of
the research had been concerned only with the behavior of the
releasees, the date of the arrest (or violation) which fed to in-
carceration could have been used to define the survival time.
This factor would eliminate the effects of processing time.

8 For a more specific discussion of spline regression analysis
see, for example, Block and Miller (1 982),
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Arrest

Recidivism Rates Based‘on Arrest and
lncarcerattion Reveal lefere'nt Patterns

Flgure 1 Recrdmsm Rates Defmed by Arrest and lncarcoratuon :

Proportlon “SurVvang“ ‘at End of Month

Incarcer—
ctlon

I I IS |

c v - B e 12

Months Since Release

L. | 1 H
18 24 29

These hazard rates underscore the information

contained in the survival piots. Those intervals in

which the ‘hazard rate is high corréspond to those
intervals in which there are steep drops-in the

proportion of releasee surviving on the survival
curve. '

: e e
The plot of the hazard rate for recidivism defined
by arrest reveals that the releasee’s risk of arrest

- generally declined across time. Although the data

plot fluctuates, the underlying pattern reveais that
the longer an. individual survives, the less likely
that individual is to be arrested ln subsequent
intervals. - :

In this sense, the ROP saniple parallels recidivism
‘patterns revealed in other studies.
“these studies suggest that the surviving portion ot
the sample will experience a -continually diminishing

As a whole,

risk of arrest over time, For instance, a 1977

analysis found this pattern existed for a cohort of ~
Federal prison parclees tracked over ‘an 18-year

'p_yxeri,od.7 A 1984 study of IDOC parolees revealed

7 See Howard Kiichner, Annesley K. Schmidt, and Daniel Glaser,
 "How Persistent Is Post —Prison. Success°" Federal Probatlon 44,

8-15,

the same phenomena, elthough the foltow—up
penod-—22 months--was consrderably shorter. 8

The ‘hazard rate for recndrvrsm defmed by Incar-—

prp

- ceration indicates that the-period in which the rate

ot return-to prison is highest falls between the 6th

~and 18th month following release. The rate was

initially low over the first several months, varied
roughly between 2 percent and 4 percent for
several months, ‘and then generally _diminished,
Since our definition of survival time for recidivism

based on ancarceratron fs’unique because it is af-
_fected by criminal justice processing time, there Is -

little basis for comparing our findings with other
studies.. However, a comparison of the areas of
highest risk for .arrest recidivism with those for
incarceration .recidivism again reveals the lag
caused by crlmmal justice processing time

Usmg‘Models to Analyze and

Progect Remd:v:sm

The ROP fmdings based ‘on arrest recid;vnsm con—~ )
‘ ﬁrm the. general findings of other arrest recrleism»

- 8 See Mlchael D. Maltz Recldrvism Academlc Press, Orlando,
Hmwa :

fa ¥

Ri‘sk'of Arrest Generally Declines over Time

Figure 2: Hazard Rate for Recidivism Defined by Arrest

Line Seg—

Hazard
ment Fit

Rate -

OProportion'of‘AT—RlSK Population Failing

0.08}
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Months Since Release

‘Risk of lncarceration Is Generally
Highest between the 6th and 18th Months

/ I Flgure 3: Hazard Rate for Recidivism Defined by Incarceration
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studies that have used survival analysis. These
studies have consistently found the rate of arrest
following a correctionai event is highest soon af-
ter the starting event (usually release from prison,
but sometimes specific types of conditional
release or the onset of probation) and that this
rate progressively declines over time. While there
may be variations, especially among. dissimilar
populations or situations (for example, habitual of-
fenders  vs. minor offenders ‘or probation vs.
priscn release), the general pattern persists.
These studies also support the idea that a certain
proportion of any sample can be expected to
"survive" without arrest for the entire follow-up
period. Again, this proportion varies greatly with
different populations and across different situa-
tions, but there is no evidence of a sampie (or
subgroup) experiencing total failure (the propor-~
tion surviving reaching zero). After tracking ar-~
rest contacts during an exhaustive 18-year
follow-up period, researchers in a 1877 study
found that approximately one~third of the cohort
had not failed and were not expected to fail.8

Given these patterns, coupled with the assumption
that a proportion of the sample will "survive,”

numerous models based on arrest have been
developed to help interpret and predict recidivism

rates.

When the ROP arrest recidivism findings were
analyzed using a model developed by Maltz
{1984}, they were found to be extremely close to
a "normal” survival rate. Normal here connotes
that there is a typical, or standard, rate of arrest
recidivism to which specific findings can bs com-

pared. lts use here is analogous to that of depict-

ing a normal distribution of a demographic variable
by a bell-shaped curve.

The model also projected the proportion of the
sample that ultimately would be expected to fail by
arrest--63 percent (or between 58 percent and
87 percent, with a 95 percent confidence interval).
The projected rate indicates that of the total
proportiori of the sample expected to fail (63 per-
cent), a vast majority (60 percent of the total
sample) will have failed within 29.months following
release; based on model projections. Very few of
those individuals who had "survived" without ar~
rest through the most recent update wouid be ex~
pected to fail at some future date.

COMPARING RECIDIVISM RATES
ACROSS SUBGROUPS

The ROP study used survival analysis 1o compare

recidivism rates for various subgroups ot the ‘

9 Kitchner et.al, 1977

sample, Subgroups were defined by age at
release, the security level of the  institution at
release, violent vs. property offenders, prior ar-
rest history, and prior incarceration history,

Note that these subgroup analyses do not atford
the same attention to recidivism based on incar-
ceration as to recidivism based on arrest. This is
because different definitions of recidivism have

different limitations and implications. As stated; -

the lag in recidivism measured by incarceration
resulted, at least partially, from criminal justice
processing time, in this sense, incarceration
recidivism is an artifact of arrest recidivism,
When subgroup comparisons were run for incar-
ceration recidivism, the effect of c¢riminal justice
processing time was not necessarily constant
across all subgroups. ,

Although c¢riminal justice processing time had
some effect on the rates of incarceration
recidivism, it is impossible to deterniine how this
factor atfected incarceration time for the entire
sample, nor why this effect varied across
subgroups.19 To avoid introducing ambiguity to
these subgroup analyses, the comparisons are
summarily described at the end of this section.
These tindings shouid be viewed solely as a de-

" scription of the rate at which these various sub-
groups return to prison. Comparisons should not

be made across definitions of recidivism rates; for
example, the age subgroup recidivism rates based
on arrest should not be compared with the cor-
responding rates based onincarceration.

Arrest Recidivism: Comparing Across Age
Subgroups :

Figure 4 plots the rate ot recidivism for three sub-
groups defined by age at release from prison:
releasees age 17 to 20 (92 individuals), age 21 to
25 (160), and - age 26.and older (287).

The graph shows the youngest subgroup of
releasees, those age 17 to 20, were the most! like-
ly to be arrested during the 27- to 289-month
follow~up period and were arrested at a more
rapid pace. About 76 percent of-the youngest
subgroup were arrested by the end of the follow~
up period. A majority of this subgroup (53 per-

cent) were arrested within the tirst eight months -

after release, as the steep drop in the proportion

surviving over the first eight months following

release illustrates.

e st . .
10 Maitz (1984) actnowledges the utility of return to prison as
a recidivistic event for practical applications {that is, projecting
occupancy. rates for' prisons), but he notes that it is not ap-
propriate from a theoretical (and predictive) point of view in
which the focus of analysis is the teleasee’s behavior. For these
reasons, it is clear why Incarceration recidivism recelves scant
attention in the literature, which is mostly theoretical in nature,
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Younger Releasees Are More Likely to Be Arrested

Figure 4: Using Survival Analysis to Measure
Arrest Recidivism Based on Age at Release
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Releasées from Higher Security Prisons Are
Arrested More and at a Faster Rate

Figure 5: Using Survival Analysis to Me.asure
Arrest Recidivism Based on Security Designation
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in contrast, the two older subgroups-~those age
21to 25 at release and those 26 and older—--were
less likely than the youngest subgroup to be
arrested during the follow-up period. The propor-

fenders across all security designations. The
three institutional security leveis that were com-

 pared were maximum (188 inmates), medium (258),

and minimum (49). .
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Arrest Rates Are Highest for
Releasees with the M.ost Prior Arrests

BT R cricay ST P

Figure 6: Survival Analysis to Measure Arrest
Recidivism Based on Nimber of Previous Arrests
1-to-4 5-to-9

at End of Menth

tion of releasees arrested by the end of the
follow-up period was aimost identical for both
subgroups: 57 percent and 58 percent,
respectively.

The differences in the survival curves of these
three subgroups are clear. While 65 percent of the
releasees from maximum-security - institutions
were arrested 'in the 27- to 29-month follow-up

10-or—-more

Pfoportion “Surviving"

But, while the proportions failing and surviving at
the end of 27 to 29 months were virtuaily identical,
the two older subgroups demonstrated markedly
different rates of arrest recidivism in the follow-
up period, specifically during the first 16 months
following release. During the first two months fol-
lowing release, both subgroups recidivated at a
fairly equal rate. However, the 26~and-oider sub-
group continued to recidivate at a relatively rapid
pace up until the ninth month; after that, the rate of
recidivism decreased markedly. Conversely, for
the 21-to-25 subgroup, the survival rate declined
earlier, but more evenly, after the second monthly
interval. In other words, this subgroup exhibited a

more constant rate of recidivism and a more security releasees. Medium-security releasees ! 0.2¢

gradual leveling off. generally demonstrated a more even rate of i 4
recidivism than the other two subgroups. Finally,

At the interval representing 16 months after releasees from —minimum-security institutions ; 0.0L4_ 3t 1 3 v 1 v b o1t L lBJ 1 1214( (o1 1219

reiease, the proportions of the two older sub- generally recidivated at a slower rate than the ! 0 6 12 !

groups surviving were virtually identical: 52 per-
cent of the subgroup 26 and older and 53 percent
of the 21~ to 25-year-old subgroup had been ar-

rested. And from the 16th interval througi the end

ot the follow-up period, the rates of recidivism for
these two subgroups were almost
indistinguishable.

In general, no clear relationship between age and
recidivism emerged from the ROP sample. Al-
though the relationship in the ROP sample between
arrest recidivism and age at release does not
suggest a direct, or linear, relationship, these find-
ings do confirm a theme common -throughout
criminal justice literature: youthful offenders are
more  criminally . active - than their  older
counterparts. :

Arrest Recidivism: Comparing Across
‘Security Designations

Figure 5 compares the survival rates of three sub~
groups of releasees defined by the security level
of the institution they were released from. This
comparative analysis was based on 495 cases
which allowed such a determination. Excluded
were cases ‘with missing information (26) and
female releasees (18). All females in the sample
were released from the Dwight Correctional Cen-
ter, which, unlike. the male institutions, does not
have a .unique security designation. - instead,
Dwight is the only State institution for female.of~
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period, approximately 59 percent of the medium-~
security releasees and 41 percent of  the
minimum-security releasees were arrested. Fur-
thermore, the distinctions in the proportions sur-~
viving at monthly intervais persist throughout the
feliow =up period.

Of the three subgroups, the survival curve for the
maximum-security releasees dropped most dras-
tically in the early intervals and then jevels off. By
comparison, medium-~security releasees
recidivated at a nearly equal rate in the initial three
monthly intervals, but their recidivism rate began
to slow sooner than it did for the maximum-

others, ' The relative ‘uneveness of this curve
results from the low number of cases, 49. Even a
minor numerical change in "survivors" in  this
subgroup causes a large proportional change.

These findings seem to indicate that a relationship
exists between recidivism and the security level
of the institution the individual was released from.
Based on this sample, prisoners released from
higher security institutions were more likely both
to have recidivated by the end of the follow-up
period and to have recidivated at a faster pace
than did prisoners released from lower security
inatitutions.

Arrest Recidivism: Comparing Across Prior
Arrest Histories

Figure 6 presents the arrest recidivism rates for
three - subgroups deéfined by the number of
CCH-recorded arrests that occurred prior to:the
releasee’'s base incarceration (that is, the incar-
ceration the sample was based on).  The three
subgroups were identified based on the frequency
distribution of the number of previous arrests per
releasee.. With the sample divided roughly into
thirds, the subgroups indluded releasees with 1.to
4 previous arrests (199), those with 5 to 9
previous arrests (167), and those w‘th 10 or more
previous arrests (173).

B o

[

e e
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Months Since Release

The graph confirms expected overall patterns. In
general, those releasees with a greater number of
previous arrests were more likely to have been
arrested in the follow-up period and were arrest-
ed at a more rapid pace. The proportions surviv-
ing for each subgroup remained distinct across the
entire follow-up period. Seventy-siX percent of
the releasees with 10 of more previous arrests,
63 percent with 5to 9, and 45 percent with 1io0 4
were arrested by the end of the follow-up period.

Arrest Recidivism: Comparing Across Prior
Incarceration Histories

Figure 7'preser"1“ts the arrest recidivism rates for
three subgroups of releasees based on the hum-
ber of prior incarcerations in lllinois prisons.. The

three subgroups Included releasees with 1
previous incarceration (that  is, the Dbase

incarceration; a total of 322 releasees), releasees
with’ 2mcarceratlons (108), and releasees with 3

or more lncarcerattons (‘l 12).

Again, these findings confirm the expected the
rates of arrest recidivism and the proportion% ar-
rested by the end of the follow=up period were
clearly related to the number of previous Incar-

4 b

cerations. In general, relcasees with a more ex-
tensive history of State incarcerations were more
likely to be arrested during the follow-up period
and were arrested at a more rapid rate. However,
by comparing the subgroup with 2 incarcerations
and the subgroup with 1 _incarceration, we see
nearly identical rates the first two monthly inter-
vals. After this point, there is a steep drop in the
proportion "surviving” for the subgroup with 2 in-
carcerations. For the rest of the follow-up period,
the proportions surviving for the subgroups
remained distinct.  The proportions arrested by
the end of the follow-up period were as follows:
releasees with 1incarceration, 53 percent; those

~ with 2, 66 percent, and those with 3 or more, 76
.percent.

Arrest Recidivism: Comparing Across Violent
and Property Offenses

Figure 8 illustrates the arrest recidivism rates for
two subgroups defined by the releasee’s "holding

“offense.”. The holding offense is the offense for

which the inmate was sentenced to State prison
and which ultimately ied to the inmate's inclusion in
the ROP sample. The IDOC determines the holding
offense for each inmate. When an offender is sen-
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Arrest Rates Are Lowest for Releasees Complettng
Their Flrst Prison Terms o

Figure 7: Survival Analysis to Measure Arrest Rectdiuisr'n
Based on Number of Prior Incarcerations
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tenced for muitiple offenses, the holdmg offenseis
the one that carried the longest 'sentence. Two
subgroups were analyzed: releasees with a
violent holding offense (207) and releasees with a
property holding offense (263). Releasees with

holding offenses categorized as drug (19) and

other (33) were excluded from this analysis be-
cause the subgroup size was insufficient to
conduct survival-analysis. Also excluded were 17

releasees whose holding offense was mlssmg v

from the CCH system records. -

The subgroup of releasees held for property of-
fenses was more likely to have been arrested
during the follow-up period, and they recidivated
at a faster pace. The proportion of the property

subgroup arrested by the end of the tollow—up ¢

period was 76 ‘percent, compared with 66 percent
for the violent subgroup w _ . &

lncarceratlon Reclduvrsm Comparmg Varlous

8ubgroups

T

This sectton descr.bes the rates at whtch various.
subgroups of the ROP sample returned to llinois

.prisons during the follow= ~up period. These sub-

group compansons of lncarceratlon recidivism

revealed several trends. -

o The younger the iimate was upon release from

prison, the ‘more quickly he or she ‘was likely ‘to
- return to prison. When three subgroups based on

age at release were compared, the Authority

- found that the youngest subgroup (those 17 to 20

years old): returned to prison at the most rapid
rate, while the incarceration survival rates for the

- two older subgroups (those 21to 25 and 26 and

older) were nearly identical across the 27- to
28~-month follow-up period. For both olzer sub-

groups, approximately 38 percent had been incar—-

cerated at least once by the end of the follow~up

period, compared’ with 55 percent of the youngest
subgroup. - v : :

.....

. tncarceration recuduvusm rates tncreased with the:

level " of institutional security ~inmates -were
released from. That is, the rate of tncarceration
recidivism increased progresslvely for minimum-,

“medium~, and mammum-securlty releasees.  The

proportions - surviving for all three: subgroups
remained distinct across the follow—up period.. By

- the end of that perlod 31 percent of mlnimum-—

security inmates, 33“percent of. medium-security

mmates and- 45 percent of maxlmum—securlty
12 SR

inmates had been incarcerated again in State
prison at least once.

e The incarceration recidivism rate for violent of-
fenders was almost identical to the rate for
property offenders during the first six monthly in-
tervals. After that, however, the incarceration
recidivism rate for the subgroup of property of-
fenders continued at a more rapid rate. By the
end of the tollow-up period, 35 percent of the
violent offenders and 48 percent of the property
otfenders had been ihcarcerated.

o Offenders with the most previous arrests clear-
ly were more likely to return to prison. Fifty~four
percent of the subgroup with 10 or more previous
arrests had been incarcerated at least once by
the end of the follow-up period.. This subgroup
also recidivated at a more rapid pace. However,
the two subgroups with fewer prior arrests, 1to 4
and 5 to 9, did not exhibit different rates of incar-
ceration recidivism until the 17th monthly interval.
Atter the 17th month, the rate of the subgroup

with & to 9 arrests grew more rapidly. Ap~ -

proximately 31 percent of the subgroup with 1to
4 arrests had been incarcerated by the end of the

follow-up.period, compared with 40 percent of the
subgroup with .5 to 9 arrests.

® Releasees who had completed their first incar-
ceration were least likely to be incarcerated
during the 27- to 29-month follow-up period; 35

percent had been incarcerated in State prison by

the ‘end ot the foliow-up peériod. This subgroup
also returned to prison at the slowest rate.
Meanwhile, the two other subgroups analyzed,

'those with 2 prior incarcerations and those with 3

or more, exhibited no clear difference in incarcera-
tion recidivism rates during the first 15 monthly in=
tervals. After that, the rate of incarceration

. recidivism for the subgroup with 3 or more prior

incarcerations continued at a relatively rapid pace.
Forty-two percent -of the subgroup with. 2 prior
incarceration had beenincarcerated by the end of

© the follow-up period, compared with 55 percent of

the subgroup with 3 or.more.

SUMMARY AND CONCLUSIONS

Using the statistical technique of survival analysis
to-assess recidivism rates has revealed many find-
ings that more traditional approaches would not.

For example, survival analysis told us how: quickly
members of the ROP sample recidivated, in terms
of both arrest and incarceration, during the

Property Offenders Are Arrested

at a Faster Rate Than Violent Offenders

Figuro‘a‘: Using Survival Analysis to Measure
Arrest Racidivism Based on Holding Offense
Violent Property

,Proportion "Surviving" at End of Month
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Survrva! Analysrs Calculatrons

Survrval analyses for the Repeat Offender Pro;ect

survival - analysis procedure . derives:

vival analyses; this assumptlon means that-once a

of.” fallmg" again); and 2) "censored observations’”

"failed"” or "survrved " but rs simply dropped from
the analysrs)

ROP study: s

~were conducted ‘using a procedure provided by -
‘the SPSS software package (update 7-9). This -
various:
measures that are based on two critical assump- -
;tlons 1) “terminal” cases cease to remain "ex=
posed to risk” atter. they termmate (for ROP sur=_

each interval measures the likelihood that an in=
dividual "surviving” to the beginning of any monthly
~interval will be arrested (or mcarcerated) during
that mterval

expressed for intervals without censored obser-
‘ply the number of persons arrested (or incar~
cerated) during an interval, divided by the number
of- "survrvors who entered the lnterva!

ample suppose 100 releasees had not yet been

20 of them were then arrested during that interval.
The propor'uon of termmal events would be O 2

However i some censored observations occurred

tions remain ‘exposed to risk for only half of- the
interval, the number eXposed to risk would equai

mterva! Surwval analysrs assumes. that the

For mstance suppose that in: the example above
five peop!e (none of whom had been arrested) be~" -
‘came "censored” in the 18th, interval The propor=
tion famng ‘would ‘be slightly hlgher than in_ the

The proportion oif terminal events is 'Vmo‘st easily'

For ex-"

“arrested by the beginning of the 18th interval, but

during the interval, the number exposed to risk of-
recidivating would pe -adjusted. Based on the as-.
“sumption that, on- ihe average, censored observa=" -

the number entermg the interval, minus one—haif
the number of censored observatrons in that

average exposure/survrval ot all censored obser-
vations for that interval is based on one-half the -
ftotal number ot censored observatrons : :

. five censored individuals Wwere exposed for only

"0203 compared wrth 0.2 for
_example

releasee recidivates, he or she is'no fonger at risk -

“are treated as non-terminating "withdrawls™ when
“they no ‘longer are -at risk - (for eXample it a-
releasee dies, he or she is not.considered to have

Several survival analysrs measures ‘Were par--
ticularly relevant for analyzmg recrdrvrsm in the

@ The proportion of arrestw(or mcarceratlons) in .~

-vations. In these instances, the proporhon is sim=""

“tioh terminating in the interval,

7

half the month.  When the censored observations
are accounted for, ihe termlnal rate would be
the prevrous

e The. proporuon "surviving” in _a monthiy interval
measures the proportion of releasees who enter
an interval and do not terminate during that inter-
val. In other words, the proportion surviving is
simply the mathematical ~complement of the
oroportion of terminal events in an interval. Using

- the previous examples, the proportion surviving

would be 0.8 without the tive censored observa-

- tions and 0.797 with the censored observations.

# The cumulative proportion surviving measures
the proportion-of the total sample surviving at the
end of:any: given interval; these values constitute
the "survival curve. The cumulative proportion
surviving can be described as the proportion of
the total sample-who have not yet been arrested

' (or*incarcerated)“at the end of any given interval,

For example, the cumulative proportion surviving
at the end of the 18th interval is derived by muiti-
plying the proportion surviving for intervals 1
through 18,  However, since the cumulative

“proportion surviving is based on the proportion

‘surwvlng in each interval, it also is subject to
‘shgrrt adjustments if censored observations oc-
curred in any preceding intervals,

" @ The hazard rate measures f,he'probability that |

an individual who survives to the beginning of an
interval will fail during that interval. The hazard
rate for any given interval is similiar to the propor-
However, the
hazard rate computes the number exposed to risk
-of recidivating by adjustmg the rate to. assume
that terminating cases fall out, on the average ‘
halfway through the interval. (This is “the same

“rlogic used to adjust for censored observations
*When calculatmg the proportron terminatmg )

.'kf:Both the hazard rate and the proportion terminat-— '
. Ing estimate the probabllity that a releasee will {all

distribution of censored observations within an in- -~
' tervalis evenly (randomly) distributed. Hence, the

' durlnq“a given interval.. The proportion terminating -

is based on the assumption that all non-censored.
cases , whether or not they terminate in that inter~ |
val, are exposed to risk for thé entire interval.

'Smce terminating events normally occur at dif~"

“ ferent times within an interval, and releasees are
;actually exposed for only a portion of the lnterval
“‘the ‘hazard: rate is"a  more logical and: precise

“‘measure,. ’-lDWever unless the number of cases in

»prevrous calculauon because on. the average the

f,bstudy, e

a sample is very !arge. the difference betweenw the -

- proportion survivlng in an interval and the hazard

‘rate ‘will be: mmimal Such is: the case in the ROP

G
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follow-up period. The fixed interval approach
would have determined only what proportion of
releasees had been arrested or incarcerated by
the end of the follow-up period. Using survival
analysis also allowed us to compare recidivism
rates across different subgroups of releasees in
the sample. This analysis helped us determine
whether these subgroups exhibited different rates
of recidivism. As a result, we have begun to ad-
dress the issue of what type of offender is more
likely to recidivate.

For recidivism based on arrest, our analysis indi-
cated that 60 percent of all releasees in the ROP
sample had been arrested at [east once during the
27- to 29-month follow-up period. Furthermore,
the rate of arrest recidivism for the entire sample
was highest in the earlier intervals; especially the
first 8 months after release. The anlysis also
revealed that 42 percent of the ROP sample had
returned to prison at least once by the end of the
follow-up period. Releasees were most likely to
return to prison in the middle of the follow-up
period, somewhere between 6 and 18 months af-

Initial phases of the Repeat Offender Project were
funded in part by a grant from the Bureau of Jus--
tice Statistics, U.S. Department of Justzce (Grant ‘
No. 83-BJ-CX~K029). ‘ }

* Printed by authority of the State of Illinois -
. Printing Order Number: 86-59
Number of Copies: 2,500
‘March 1985 .
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ter releasee.

Comparisons of subgroups of the ROP sample
yielded diverse results. Younger offenders (those
age 17 to 20 at release) were arrested more of-
ten following release and more quickly than were
their older counterparts. Not surprisingly,
releasees who had many previous arrests were
arrested at a quicker pace than were individuals
with fewer previous arrests. Similarly, releasees
with several previous incarcerations were
arrested more rapidly than those who had been
released from their first State . prison
incarceration. Releasees incarcerated for proper-
ty offenses were arrested more rapidly than
those incarcerated for violent oiffenses. And.in-
mates released from institutions with higher
security ratings were arrested at a more rapid
pace than those released from lower security
institutions.

As these and other examples indicate, the various
survival analyses applied to the ROP sampile
vielded more robust findings than traditional and
simpler methods of assessing recidivism would.

This bulletin forms a basis for applying survival
analysis to other areas of recidivism research.

The next ROP bulletin provides a comparative
analysis of releasees who have recidivated vs.
those who have not, a preliminary analysis of
criminal career types, and a more detailed analysis
of varying levels of prior criminal histories. A
subsequent ROP report will present the survival
data for those releasees excluded from this
bulletin--those releasees who were on parole and
released trom prison before the ROP sample was
drawn. The report also will compare that sub-
group with other subgroups in the sample.



ILLINOIS ;
CRIMINAL JUSTICE
INFORMATION AUTHORITY

120 South Riverside Plaza
Chicago, 1linois 60606

it i it S s e gfnen s e

BULK RATE
U.S. POSTAGE

PAID
CHICAGO, IL
PERMIT NO. 4273

TANL A BITK OUTOF

Foi mote iformation contact

McGRUFF

}20 South Riverside Plaza
Chucago, Winois 60606:3997

1-800-4-McGRUFF

™~
/
N




¥

ke

d
m

SRR

Ly

e R

W : .
¥ . :
Hes . Ed
[ . 2
- =
e X & » N
it e
kY o ! *
o . oo : o
o
“ - *
. %
N }
i
b : s
B




