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PERCENTAGE OF INCREASE AND LINEAR REGRESSION

- BEffective and efficient corrcctional'planning depends
to a great extent on the ability to accﬁrately predicc the
future inmate population. In response~to‘this‘need the
Department'of Offender Rehacilitation has spent consider-
able time in attempting to develop more satisfactory pro-
jection techniques; | . | ~ N

} For several years priof-coAl973; the Department used
the simple technique of projeccing the pésc percentage of
change to estimate future‘population. The assumption under
this method was that the population would change by the same
percentage in che future as it had done in the.recent past.
Thus, if the inmate population had grown by 4% over the past
year,. the projected growth rate for the future would also be
4%. In this technique, only two data points are used in mak-
ing projections. T e T

In 1973,.the Department began to utilize the technique

of linear regxessmon, because of its promise of greatel
accuracy In the appllcatlon of this technique by the
Depaxtment, the past values for the inmate population (the
total number of inmates at the end of each month) are used to

predict the future values. Graph 1l illustrates the operation

of this technique. ‘ } . | ;
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Tﬁe graph shows that the inmate population increased
by 50 each month (solid line). There were 100 inmates the

first'month, 150 the second moﬁth, 200 the third month, and
250 the fourth month. Linéar'regressibn‘ﬁékeé the known
past values and projects thesé into the future. Since the
e
inmate population has grown by 50 each mohth, it is project-
ed that the population will continue to grow by 50 each month.
Thus the population for the sixth month, for example, would
be expected to reach 350.
The past data does notbhave to form a straight line, as

in Graph 1. Graph 2 illustrates a possible array of past

data points:
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The object is to make the distance to the points above
and below the line as small as vossible. The projection of
the future population is dbﬁe in the same way as in Graph 1,
that is, by extending the line forward. ‘

Thus, in linear regression the prediction of future
events is wholly based on a series of historical events. Cne

L

of the advantages to this technlque is the relatlve ease of

data collection required to genelate pr039ctlons. In the case

~of inmate population, all that is needed are the past figures

on the population that are readily avallable tc the Department
of Offender Rehabllltatlon

Another advantage of linear regression is that it can

provide reasonably accurate predictions of the future inmate

population so long as a particular trend has been stable in
the past, and is expected to continue. What the trend is

docs not affect the accuracy of the technique, so long as

L -3-




it is a stable and linear one, For example, there may be a ‘
continuous steady increase in the- inmate population, or a
continuous gradual decline. The primary assumption of the

.

linear regression technique is that whatever has happened

in the past will c¢ontinue to happen in the future.

Obviously, real systems do not‘necessarily perform in
linear fashion. There are times when the inmate éopulation
fluctuates widely just as there are times when a stable

.
pattern shifis abruptly. Under these conditions linear re-
gression is much less useful and may in fact be highly mis-
leading. This is the results of limitations of the linear
regression technique in responding Fo major changes in critical
variables. |

Graph 3 illustrates a situation in which linear regression
will not produce an accurate estimate. In this case there has

been a slow pattern of growth for the first thiree months,

followed by a sudden shift to a very rapid rate of growth.
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;f the dété points for the first five-honths are
used,}the projection shown above results. Thig is bécause
the line is always drawn so that the distance of the points
above and below it are miniﬁal. In the above case, the use
of the Jlnear regre551on technlque causés an overestimation
of the future lnmate populatlon. As can be seen in Graph 3,

the inmate population returned to a slower rate of growth

« —_— tes . L% e

after the fifth month.
" Linear regression is also sensitive to outlyers. Out-
lyers are extreme values in a array of points. Graph 4 shows

this case:
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;.The poihts circled reprgsegéiﬁhé auﬁlyers. Tﬁe array
of points shows constant growth for thé first three months;
rapid growth for the follbwing two months, and a return to
conéﬁant growth. The regression line will fit the array of
points so'tﬁat the distance of the'poinis abové and below
the line is minimal. It ié clear in Graph 4 that the pro-
jeptiQnS‘will be higher than the actual inmaté ﬁopulation.
The reason is that the'extremé values (outlyers) pulled the
projectibn line up. The dotted line rép;esepts the expect-
ed growth of the inmate populatioﬁ. -

' How well has linear regression performed in the recent
estimates of inmate population? This has depended on

whether or not the rate of growth was constant. For instance,




if linear regression had been used to predict the inmate

population prior to 1974, the estimates would have been
very accurate because the rate Qf grthh was constant.
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Graph 5 shows a constant increase in inmates. from 1970

through 1973, % Prgjections of the 1974 inmatc population
approximated the 1974 actual iﬁﬁéte popuiétioﬁ bécausé tﬁe
1974 inmgtc population increased a£ the sahe rate as did

the 1971, 1972, and 1973 inmate population. In this case,

llnear regression was very accurate,

: Durlng 1975 tne lnmate populatlon lncveascd drama+1val—

- - L - o

ly. Projection of the 1975 inmate pooulatlon, using data

bases prior to 1975, dld not approxmmate the actual 1975

‘inmate population, as can be seen in Graph 6.

- . PRI
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*In its use of linear regression, the Department actually used a
large number of data points, each one of which represented an end-

-- of-month population. The presentation here of only a few points
representing yearly populaLlon is made only for purposes of illus-

trating the technique. _ - -
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1975 to be approximately 12,000.:

In eésence,

Linear regression estimated the inmate povulation for

The actual inmate

the 0ro¥-

jectlon underestimated the 1975 lnmate oopulatlon because the

data base. showed slow growth (thus predicting slow future

._ growth),

rapldly

whereas the inmate population actually increased

By contrast, llnear regression using end o;—month popu-

Y

'lation in 1975 as a data base overestimated the 1976 inmate

.. population (Graph 7).
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The method prcfected the inmdﬁe population for June,
1977 to be 20,000.. The_actuai inmate popuiation at that
time was 19,534, S ) I “

Similarly, if'thé rate of growth of the prison popu-
lation begins to decrease, projections using the 1975 or
197§ inmate populatiohs will overestimate future populations.
In order to circumvent these problems, rolling data bases

or continuous updates were implemented.

t

™™
.
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- PTHE STMMODG MODEL

‘As we have indicated, the linear regression technique
ssss histdrical events exclusively in the prediction of
future events. In the case of inmate population, tﬁe
hlstorlcal events used are the past figures for Lotal in-
mate.poPulatlon. The future inmate population is seen as

following direétly from the past inmate population. Fairly

_representative predictions are possible when the historical

trend has beeﬁ stable, and.liﬁearvin ﬁature, but not when
sudden sh*FLs occur. N o o

The problem thh using the linear régre551on tcchnlque
for the prediction of the futurs inmate population is that
there are ﬁany volatile factors which may cause major shifts
in the popuiation level. The crime rate, for example, may
havehheld steady for the Derlod of time covered by the pro-
jection, thereby lncreaSLng user confldence 1ﬁ“the‘outcsﬁe.

This does not mean, however, that these conditions will con-

tinue unchanged over an indefinite period. On the contrary,

e S

‘the crime rate may suddenly start 1ncreas1ng at a rapld pace.

Using linear regression, there is no way to ant1c1pate these
important changes. ' e :
Faced with the obvious limitations of the linear re-

gression téchnique, the Department of Offender Rehabilitation

-10-




surveyed and utilized other technigues in an attempt to
‘improve the confidence level of predictions developed by
the Departmene. ‘ i
The SiMMODG model was developed in“early 1976. Rather

.than simply examining the past inmate popoiation, the
SIMMODG model considers the criminal justice s&stem as a
whole. This model examines the interrelationship of prison,
parole, prooation, and arrests. | . -

‘ ‘Altﬁough the model does not allow long terﬁ prediotiohs,
it does make better shoro term predictions possible. The
ba31c nodel is forﬂulated as a sot of linear estlmatlons

predlct1ng prison, parole, and probatlon oopulatnons at lee~i

(i + 1) using rates and population levels at time i.

Nj + 1 =ARi + rPy + vLy + (1 -M)Ni

Pi + 1 =bNj + (L-r-q)Fi

o+ (l-v-w)li

Li +1

.The Qariables N3 éi' and Lj represeat tﬁe populations
for‘prison, parole, apd probation, respeotively; A; denotes
-the number of arrests at timej. The time increment is usually
. chosen to represent one month. >Besides the initiai values
of Nl'.?i, and L; at tlme i ='o;;the renalnlng constants

are calculated using the hlstorlcal data avallable in the

’model data base.

~-11-




A - hew prison admissions
-total arrests —

v = parole violator admissions
number on parole

b o= total released
prison population

v = DPxobation violator admissions
number on probation

C e = released to parole
' total released

released from parocle

) %:2 number on parole
O = new additions to probation caseload
W= Zreleased from probation

number on probation

b .. released to parole
prison population

. . . / = . .._ . '," v .
Means for the above ratios are computed using the time

period indicated while running the model. For the constant
A , admissions per arrests,'a lag.time is associated between
arre;ts and admissions; lag time is defined to be the expected
time Eef&eéﬂiarfeét and incarceration. It is élso possible to
add another key variable, crimes reported to the police, to
this simulation model.

~ _The datg needéé for the use of thié model is relatively
easy to obtain. Daﬁa on crimes and arrests are taken from the
Uniform Crime Reports, while data on the parole, probation,

and prison systems are found in the Monthly Management Report

" and Monthly Field Recap Report, published by the Department.

~12-~




For the SIMMODG model, the proljections are valid for
only 6 months, since the primary variable is the arrest
rate/ time lag (which at this time is estimated to be six
months between arrest and commitment). Any projections
exceeding 6 months are based on estimated arrest figures,
and are thus less reliable.

. The main advantage of the SIMMODG simulation model over
the linear regression technique is that important changes in
the‘prisén populétion can be anticipated to some extent. The
linear regression technique discussed earlier in this papér
does not enable the Department to foresee shifts in the prison
population because it assumes that past trends will continue.

With the SIMMODG model, on the other hand, the impact
of changes in the criminalvjustice system (especially arrest
rates) on the prison population can be gaugeé.

This model represented an important advancement over
linear regression insofar as it used developments ia the crimin-
al justice system instead of merely relying on the end-of-month
prison population figures. Applications, ho@eve;, are l%mited
in that projections cannot be made with confidence for an
extended time frame. When attempts were made to apply the
model, it became apparent to the Department that projections
for an extended period (three years, for example) would depénd
on making estimates of future arrest rateé. This is, at

present, very difficult to do with any degree of confidence.

-313=




III

THE SPACE MODRL

Another model that was developed for the prcdiction
of the inmate popw-lation is the SPACE model. This model
was developed by the Council of State Governments in the
early part of 1977. Like the‘SIMMODG model, SPACE attenpts
t6 simulate the workings df the overall criminal justice
system. The éﬁrpose is to trace the fiow of'pffenders from
. the time of their arrest to the'time that they are released
from prison. : | | '

The principal purpose of the SPACE model is to predict
short-range changes in the correctional Qopulation, short-
range denoting % perioé of not more than"a‘year and a half.

The SPACE model can also be used to simulate the pfobable im-
pact of policy changes (such as longer sentences, greater
use of incarceration, etc). |

There are some significant differences between the SPACE
model and the SIMMODG model. The SPACE model useé the éro-
porfion of arrests piaced on, probation rather than using a
constant number of néQ probations. Also, this model has a time
lag built inﬁo-each item that uses a rate, a featuie that should

increase the accuracy of the predictions.

-14-
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This model enables short-range predictions to be made
that turn out to be reasonably accurate. It is remarkcd that:
The Florida tesj:; results confirmed the potential utility’
of SPACE as a valid population projection device. Using
data for the period form July, 1972 until January, 1976,
. the program projected prison population forward to October,
1976, with an average margin of error of three percent.

As in the case of the SIMMODG model, the SPACE model
possessed important advantages over linear regression. Once
again, hoyever, the model's usefulness was greatly limited by
the fact that only short-range predictions were posgible.
.Predictions for a period of more than a year and a half afe
neceséary for purposes of capiéél improvements and buaget
preparation. ' |

As’étresult, Ehe SIMMODG.AQd SPACE models Qére not
utilized. In 1976 thc'Departmenﬁ aecided tao continue uging
linear regression with a moving éata base while considerable
effort was made to devélop improved methodologies. In the
same fear, population projections were produced by applying
log éransformaﬁions to the data base, and also by using =2
quadratic equation.with a sine cuxve. . The proje;tions thaf
resulted from the use of these techniques indicated a huge
increase in population which appeared to the Departﬁeﬁt’to
be unrealistic. = As a result, these techniques were not given
further consideration. 1In late 1976, work was begun on fhe
SIMMS modei.‘ Work on this complex model is still in progress.
gn 1977, the Department queried the other states on their Dro-

jection methodolegies. It also developed and began utilizing

a promising now model.
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SURVEY OF METHODOLOGY IN OTHER STATES

In its efforts to develop more satisfactory projections
of the inmate population, the Florida Debartment of Offendor.
Rehabilitation conducted a survey of populaﬁion projection
methooologlcs and approaches 1n all of Lhe other states and
the Dlstrict of Columbla L | o

OurAsurvey shows a ploture as vafiod as on; might eﬁ-:
pect from such a lafgé number of di&erse jurisdictions; |
Some sfateé eschewod‘populaﬁioo'orojections enoirely,‘while
others héd developed rather sophisticaéed‘projeotion models.
In those states that havo.dooe projections,}and that resoondcd
to our‘éufvey iﬁ some depth;'there appears to Se a general
awareness of the considerable difficulties involved in trying
to accurately predict the future inmate population.

One of the notable flndlnqs of the survey is the recog-
nition, in many states, that the application of linear re-
gression, using past inmate populatlon as the oole data base,
leaves a great deal to be de31red This recognition may have
come about as these states experlenced Lhe same sudden and
unexpectod suLge'ln 1nmate population as occurred in Florida.

As we mentioned in Section 1 of this paper, linear regression

is of guestionable value when there is a dramatic shift in a

-16-




giQen pattern. This shift—-tq much ‘higher populations--
occurred in many states between 1873 and 1975. The sudden
increase in population resulted %n.crises in mény Statcé.
These crises involved severe prison overcrowding, the use
of emergency facilities to house inmates, and the effort to
quiqkly build ‘many new facilities. This'@ituation couid not
be anticipated using the method of linear regression. This
has led a number of states ta attempt to develop more sophis--
ticaﬁed methodologies.

These methodologies have often taken the form of either
~multiple regression or simulation models. The multiple re-

"

gression models are still "lineér, but they utilize more

than one‘factor (as the name implies), and move away from past
inmate population levels as a predictorvof future population.
The simulation models attempt to recreate the actual workings
of the criminal justice system, or part.of that system, in
order to gauge the impact on inmate population levels.

Several states have éecided'against'using a strict method-
ology. Instead, they have opted for a "multi-factor" approach
that takes into account a large variety of factors, including
some that are difficult to gquantify. 1In éhis approach a range
§f estimates is frequently made, rather than a single estimate.

It is appar;nt that there is at this time no ﬁechnique

or approach that offers a "vision into the future" with a sure

prospect of accurate population projections. Although much

-17-
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valuabhle informatipﬁ has begn prgducgd by this survey; it is
diffiéulﬁ to assess the vaerJof‘the competing techniques |
and apéroaches, for two reasons. . Pirst of all: siﬁce most
of the promising tééhniqucs have been developed only re&cntly,
" there has not.been time to determine their usefulness and
degree of accuracy. It may take severai years to do sé.
Secondly, conditions in the different states are not the same.
There are urban states and rural states; states with a high
crimé rate and those with low rates; states with a high rate
- of incarceratioﬁ and states Qith a low rate of imprisonment,

and so on. A technique that is effective in one state may not

be effective in another state that has a different set of con-

°

ditions. Coe o T ‘ o
Tdb}e 1 shows the work that the diffefent states héve done

in the area of population projections.

-18-
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_REASONS FOR DEVELOPMENT OF THEL NEW MODEL

The unexnected arowth of the Florida inmate population

since 1873 has greatly heightened the need for more effective

forecasting tocls. The inmate population, which stoed at

10,669 in June, 1873, reached 19,534 by June, 1977, an increase
. of 83.1 percent in_just—feur—years. |

' The very extent of this increase--in sheer numbers--makes
it essential that more accurate predictions be provided. The -
size of the Florida systém dictates requirements for faciiity
construction and capital outlay that are radically differcnt
from those in a state with a small prisonsystem. In a system

. with 1,000 inmates._ig;_examp%eT—an—énefease—eé_gs%_wculd_mgan
the addition of 830 individuals. A similar percentage increase
in Florida added nearly 9,000 inmates tc the system. The re-
quireménts for additional bed spaces in the small system could
be met by the construction of one or two faciiities. In a
svstem the size of Florida's, on the other hand, an increase
of 83% in four years translates into overcrowded conditions,

¢

tfggggggx_gmengencv housing, the need for extensive construction

and huge capital outlays.
/7 . X ..
Until recently, efforts made to predict future inmate
population levels centered around the linear regression method-

ology. As we have stated earlier in this report, the specific

-19-




application of linear regression used by the Department
employed the moving end~df-month inmate population as the
sole data base., While utlllzataon of this technique dld
not enable the Department to foresee the recent dramatlc N
increase in inmate populatlon, 1t also fails to show when
this increase will level off. 1In keeping with the logic of
this method, it is assumed that a Very high rate of growth
would continue indefinitely. ‘This is because the period

. df rapid'increase was beiné used as the data base. It was
planned that‘adjustments‘would be made to these projections
when the increase slowed allowxng the departnent to avoid -

underestlmatlon in the face of unprecedented growth.

The SIMMODG and SPACE models offered the possibility

. of more reliable predictioné, since they monitored develop-

ments in other parts of the criminal justice system (such as
arrest rates). The limitation of both SIMMODG and SPACE was
that predictions could be made ;ith confidence only for a
oo relatively short time period.

During the period of rapid increase 1in the inmate popu-
lation, speculation centered around the guestion as to when
thie rate of increase‘would level off. This speculation
became more intense during the first six months of FY 1976-77,
as a result of a'slight downturn in DOR admissions, and of re-

|- ported decreases in both crime and arrest rates.

A popular assumption was that those inmates admitted

during the period of rapid increase in FY 1874-75 would be

T ———




released at the same rate as they had entered-the—inmate
proulation., It was.expected that the average time to be

served by inmates SEill in prison would approximate the

amount of time served by inmates who had already been re-
l%eased from custody. It was therefore believed that. if
the average length of time serveg,masazi;mgﬂ%hs.az_ngé,
that over half the population admitted in FY 1974-75 would
be released by the end of FY 1976-77. Monthly reports of
.._Pet gains and losses were carefully scrutinized; each )

month that releases exceeded-admissions,—speculation grew

that inmate population growth had, at last} leveled off.

It was erroneous to assume, however, that releases

~

would continue to exceed admissions and that the inmate

population would stabilize, This assumption resulted from

the failure to recognize the significant differences in ad-
missions and releases on ah_individual basis. Overall ad-
missions and aggregated releases were dealt with as a
. homogeneous entity, and it was therefore believed that the .
average length of time served by those already relecased was
representative. of the time that has been and will be served
by the entire DOR population. The residual prison population
was ﬁothelineated, and its characteristics were not.analyzed;
- The significancé of theseuactqgl.characteristics of the
inmate population may be understood if a hypothetical group
of admissions and releases is examined in a simple illus-
tration. If there are 100 new admissions and 50 releases in

a given month, the inmate population would increase in size.

[}
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If the converse were to occur (100 releases and 50 admissions)
resulting in a net monthly loss of 50 persons, there would

be an immediate short-term decrease in the size of the_inmate

—

poPuIEficﬁT-’HSWEVer, if DOR released 100 persons who were

s;;;EE§‘tW6:§E;r sentences and admitted 50 inmates under

twenty-five year sentences, the population in custody,yould
ulﬁimafefy grow over the long run as the short-term population

replaced itself in future months. In fact, there would have

to bera prolonged decline in admissions of inmates serving
relatively long sentences before a significant leveling would
occur in the growth of the inmate population, and this simply
has not happened. It is estimated that it would take about
twenty-five years for the inmate population to stabilize and
reflect current moderate déclines in admission withogé signi-

ficant changes in sentencing policy by the courts.

—22— . ‘ .l




VI

<

DESIGN OF SIMULATED LOQSES/ADMISSIONS
MODEL: PREDICTION OF RELEASES

The design of the Simulated Losses/Admissions Modcél
addresses certain characteristics of the DOR inmate popu-
lation that have not been effectively considered in other
foreqasts.\ .

Historically, the growth of thé'DOR inmate population
has been analvzed iﬁ terms.of gross édmissions and releases.
Linear projection and computatiqn éf net gains/losses treats
each release and each admission as being statistically equal.
Prior comparisons of numbers of admissions with number of
releases were appropriate for prpviéing static head counts
but proved inadequate for making long-term or even short-term
projections. .

P;evious inmate population forecasts did not account for
the fact that the offender flow consists of a number of in-

dividual cases, each differing in length of sentence, offense,

and other demographic and circumstantial characteristics that

define the length of -time—that-an-offender will reméig\én

-custody.

Monitoring the numbers at intake and release without

‘determiningthe length of time that offenders are likely to

remain in the status population makes estimation of the size

.
+ .
o

* . *

. ~23-
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S and/or characteristics of the future residual population
impossible. Consideration of the characteristics of each’
offender that are significhnt.to the ;mount of ,time he.will

' actually serve is esscntial to determing the rate Qf release
of both.the residual population and the new admissions.

For example, the admission of‘an offender with a twenty-
year sentenge cannot be accurately compared (on a one-to-one,
gross release subtracted from grdss admission basis) to the
}eleqse of a perscon with a three-year senéence. In terms of

the size of the residual inmate population, the admitted in-

mate repléces the released inmate for an initial three-year

period but tﬁe long-range implication over the additional

’ time servéd will not be measurébie under previously'used
methodologies. | L k

In order to determine an indicator'of the time an offendF

er would actually remain in prison, a number of variables
were examined. Among these were offense, length of sentence,
race,; gge, and prior commitment to DOR.‘ The highest correla-
tion with time served (r= .66) occurred with the length of

% sentence. : . f-

| Once it has been established that length of sentence
correlates most strongly with actual time served, it is
necessary to qﬁantify the relationship so that‘it may be

|- simulated. The greatest problem in case-bj—c%se preaiction

of release dates is that the only data available on length




of time served is data derived from the records of inmates
who have already been released. This data has been signifi;
cantly biased as a result of the dramatig increase in ad-
missions over the past four yearé.' . -
As a representative sample, the automated data hase for
releases as compared to the unprecedenfed number of recent
admissions and the current status population is extremely -
limited. While there may be-aé hény as 95% of the one-year
‘and two-year admissions accounted for on the release tapes
lfﬁinée FY 1974-75, the perqe;t of releases for longer sentences
is extremely small. For ihstance, the number of releases rel
ported for pexrsons sentencea to.life imprisonment was 127 ovex
the two year ﬁeriod. However, there are currently more than
1,650 offendérs in DOR institutions serving life sentences,
Of these released, the lpngest time served on a life sentence
was about 18 years while some of those not released have served
more than 30 years at this time. '

[

In order to predict release dates, we examined: 1) the

amount of timethat has been served by those already released,
\’__/—-T-__ —

2) the amount of time that has been served by those still in

pr}son, and 3) the estimated amount of remaining time to be

éerved by those still in prison based upon the available sample

of historical data derived from 1 and 2. -~
.Initially, only the average length of time served b;

selected length-of-sentence classes was examined. The results

of adding the average time served to each admission date for
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those in custody, counting the numgers released.over time,
and then comparing.the release pattern over the samec pe;iod
with the actual releases; proved to be unacceﬁtable.‘ It

was determined that Ehe “standara deviation" or the amount
of variance in distributicn of féleages érom the mean
(average) had to be considered. Releééé d;stribution'curves
weré thus constructed for eacn of the length;of«sgntence
classes to be used as a basié for the simulation. .

" The first paft of the release module was designed to
produce a series of distributions of length-of-time served
for fourteen length-of-sentence classes. These were used
to simulate the actual rate of';elease of inmates and to pre-
dict future releases.

There.wgre just over é,OOO admissions in FY 1976-77. 1In
order to predi&t“the number of inmates among 8,000 admissions
who would be released aftér serving some number of months
(36 months for example}, the computer tapes listing offenders
released during FY 1874-75 and FY 1975-76 were examined to
determine the actuwal number released after 36 months.

These inmates would have been admitted during FY 1971-72 and
FY 1972-73 when admissions were about 5,000 per year. Assum-
ing the examination of this historical data indicated that 50
inmates per year had been released after 36 months, then it

would be predicted, based upon a constant proportion, that 80

out of 8,000 offenders admitted in FY 1976-77 would be releasecd .
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after 36 months. Since 8,000 is 1.6 times 5,000, each
of these 50 inmates in the historical sample would have
to be assigned a weight of 1.6 so that ﬁﬁey would represent
80 inmates in the reléase distributions. Therefore,'the
program is designed so that a weight is éésigned to each
release record according to the inmate's year of admission
as a méans of adjustiné for the inordinate increase in
admissions that‘has occurred over the last few years.
.In'addition, the length of time served for ceach release
record was multiplied by a varying factor for each length of
sentence class. The reason that the length of time servéd
had to be increased was that the unadjusted release distrib-
utions (derived from an analysis of time served by the set
of inmates who have been feleased) were not representative
of the time served by inmates étill in the prison systen.
Especially for longer sentences, the unadjusted release dis-
tribu?ions were based upon relatively small samples compared
with the number of inmates still in prison. Some of those
inmates not yet'réleased have already serveé terms consider-
ably longer than thé sample of inmates who have been released'
and upon whose recérds the unadjusted release distributions
are based. Adjustment of the actual release aistributions
was also made to compensate for unusual levels of releases
in the parole sector. After the two adjustmentslwere made

for each release record, the fourteen length-of-sentence
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relcase distributions used in the simulation were generated
on a monthly basis.

The next part of the program‘wofks in thisnmanner: for
the first length of sentence class, the release diétribution
is called N(t); where t represents the number of months to
be served and N(t) represents the number of inmates who would.
serve exactly t months. A new funcéion, A(t), is defined as
fecllows:

‘ A(E) = N(1) + N(2) + ... + N(£).

A(t) represents the numbeerf inmates who would serve t monthsb
or fewer. The inverse of A(t) is célled T(n), where n rep-
resents a numnbering of inmates to be.released with respect

to this distribution in the order that they would be released.
T(n) represents the number of months.after which the nth in-
mate would be released. These functions are used in the second
part of the releasé module. Similar functions were defined for
the other length of sentence classes.

The second pait of the release module predicts monthly
releases by assigning a predicted release date té each inmate
currently in custod§ or admitted to the prison system. The
Juné 30, 1973, computer status tape and the admission tapes
for FY 1973-74, FY 1574—75, and FY 1975-76 were used as the

data base and the program predicting the releases is called

the Release Prediction Program.
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For each inmate admitted to prison after June 30, 1873,
the adjusted release distribution N(t), along with A(t).ana
T(n) is selected corresponding to the inmate's length of
sentence. A number, K, represent;ng the inmate to be released,
is chosen at random along the vertical axis. T(K), therefore,"
wiil be the predicted length of time to be served for this
inmate. Adding this time to the admissién date provides a
predicted releasé date. This type of selection assures that
wheneVer-the ﬁumber of admiésions-is equal to the number of
inmates represented by the distribution, the distribution of
the predicted lengths of time to be served will be almost
identical to the distribution N(t). Modifications were made
for inmates already in prison on June 30, 1973, and for inmates
who had received mandatory minimum sentences of three years
or twenty-five yéars.

After some further necessary adjustmeqts,‘the projécted
monthly populations weré calculated,‘ﬁased on monthly admission
and release figureé. ThHese were cémpared with the actual
monthly populationg. The length of sentencé.factors were then
adjusted in order to give close monthly predictions for the
fozr years from June 30, 1973 to Jnne 30, 1977.

The release module is driven by projected admissions..

The assumption is that the distfibution of gémissions in.the
future will be proportional to the admissions for FY 1975-76

N
when distributed by length of sentence and by month of ad-

mission.
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VII

DESIGN OF THE MODEL: PREDICTION OF ADMISSIONS

Since the model is driven with numbers of admissions

—_—

to the correctional system, it has becn necessary to develop
a wmethod for predicting admissions. After consideration of

many possible variables, it was found that popﬁlation at

risk ,and” the state unemployment rate correlate most strong-

ly with admissions.

Projected figures forvboth of these variables were
+ readily available to the Department. Predictions on the
population at risk have been made through the year 2020 by
the Bureau of Economic and Business Research at the University
of Florida. Projected unemployment rates through 1979 are
‘available from the Florida Department of Administration,‘
Economic and Tax Research Unit.

The rationale behind the use of population at risk is
as follows: within the general population, there is a subset
that contributes disproportionate numbers to thoée.arrested,
convicted and incaréerated. Although the exact ages to be
included in this "population at risk" may vary somewhat from
study to study, the group almost invariaEly consists of young
males. The Department has found that the group consisting of

males between the ages of 18 and 29 is a particularly gooa

candidate for the appellation "population at risk". The
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percentage of admissions to DOR represented by this group
has been consistently over 50 percent since 1960. Further-
more, that percentage has been g;owing. While the population
at risk accounted for 55.8 percent of admissions in FY 1960-61,
it represented‘73.5 percent of admissions.in FY 1975-76.

Inmate admissions were therefore projected using a
multiple regression analvsis of the population at risk and
the Florida unemployment rate. The population at risk and

the unemployment rate for a given calendar year were used

to project inmate admissions for the fiscal year beginnihg

that year.

The correlation coeffiéiené for admissions with the popu-
lation at risk was .32 and for admissions with the unemploy—
ment rate was .67. The multiple correlation coefficient for
‘admissions with.thé population at‘risk and the unemployment
rate was .99.

Three year projecéions of admissions were based on both
the population at risk and the unemployment rate. The re-
gression equation was:

ADM = 12'.194*POPRISK+337.4*UNEMP-—3928.3

The long range projections of admissions--covering a
period of twenty~three—years—-were based solely on the popu-
lation at risk. The regression equation waé:

ADM = 14.436*POPRISK~3337.6
The two .sets of projected admissions were fed into the

release module producing short-term and long-term projections

.of releases and population.
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VIII

SUMMARY

-

In summary, the Department has expended  considerable
effort in trying to develop more effective methodologies

for the prediction of the future inmate population.

The carliest attempts tO make population projections
centered around projécting.the past perceﬁtage increasé, and
the linear regression method. In the application of linear
regression utilized by thé Department, the data base was
the past inmate population. This ﬁarticular method has some

 important advantages. The necessary data is available and
is relatively easy to céliect. Another advantage of this
technique is that reasonably accuraﬁe predictions are bossible
when tpere has been a stabie and linear historical trend,}
and when that trend is expected to éonéinue. On the otﬁe£
hand,~this form of linear regression has serious limitations.
The limitations involve the inability of the technique to
reveal upcoming major changes in the inmate popﬁlation level.
An example of the strengths and weaknesses of the method is
furnished by the éxperiences of the past several years. Be-
cause the pattern of growth had been fairly stable unti;_1974,
projections using linear regression were qﬁite accurate. The
projections were very wide of the mark, however, for the

ﬁeriod after 1974, when the inmate population suddenly began




growing at an unusually rapid pace.’
/

In order to try and overcome the ﬁajor weaknesses of
linear regression, the Department considered using the SIMMODG and
SPACE models. The 6bjgctive of these models was to simulate
some of the workings of the criminal justice system. By ex-
amining the number of arrests at a given'time, aé well ‘as the
status of the population on probation and parole, it appeared
possible to aptiéipate important changes in the correctional
populatién. This type of predicﬁion model avoids the weakness
of linear regression in that it does not automatically assume
a continuation of a given historical pattern. On the contrary,
it is assumed that a major change at the arrest stage of the
criminal 5ustice system will be reflected several months later
in the prison population. |

The major weakness of these models is the short time frame
for which projections are possible. Pfojections coverigg an
exténded period, say three orvten yeafs, are not possible.

That is not an acceptable state of affairs for the Department,
which hust plan for the construction of many new facilities
and the resulting capital outlay. |

The Department has therefore developed new techniques in
order to more accurately predict the future inmate population.
The Simuldted Losses/Admissions Model breaks down the predigtioﬁ
into releases and admissions. Different methods are used for
‘each. For releases, a simulation model has been used in order

to predict a probable release date for those currently in
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custody, as well as for those not yet admitted to prison.
This mcthod gives a far more complete picture of _releases
than simpiy recording the gross number of annual releases.
In particular, this method makes it possible to study the
£;sidual population-that group of inmates serving-long
sentences that has been building uo in the priggﬁ_éléﬁﬁm.'

\ For predicting admissions, the Department has emploved
a multiple regression equation. It has been found that there
are strong correlations between the number of inmate admissions
and both the population at risk and the state unemployment

rate. This method of predicting admissions has clear advantages

over the methods previously used by the Department. Unlike

_the linear regression method, no assumption is made that past

trends in inmate population growth will continue indefinitely
into the future: On the contrary, inmate admissions are pre-
dicted to rise or fall depending on expected changes'in the
predicting factors. Tﬁe multiple regression method has a

major advantage over the SIMMODG and SPACE models in that pre-

N v
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dictions can be made for a far longer time sﬁaﬂ. o qﬁfiu”
At present, the Depértment would like to simulate the

workinés of the entire criminal justice system in order to

improve still fﬁrther its ability to predict admissions. The

closest approximation to such a simulation appears to have

taken place in Maryland. In that state correctional planners

analyzed arrests, the probability of varying dispositions

following arrests, and the expected changes in the composition
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of the state's population. The major hindrance to a
methodology of this sort in Florida has been the paucity
and frequent'unreliability of court data. When and if
reliable court data becomes avaiiable, the Department will
utilize it in order to improve tﬁe accuraéy of predictions.
At present, the Department is confident that the current
methods used for the prediciton of the future inmate popu-

lation represent'a significant advancement over those employ-

ed’in the past.
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