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SURVEY OF PROJECTION TECHNIQUES

The Research and Evaluation Unit of the Kentucky Bureau of Cdrrections

is present1x/engaged in a study to develop a method of accurately predicting

the future prwson inmate popu]at1on o In an’ effort to identify the popu]at1on

~projection methodologies currently being utilized, the Research and Evaluation

Unit has conducted a survey;of the corrections agencies in each state and the

District of Columbia.

of the current "state-of-the-art" in projecting prison populations.

The results of the survey provide a comprehensive view

The purpose of ‘this report is to provide an overview of projection method-

ologies current]y‘being utilized throughout the nation, dncluding a description

of the techniquées and informa&ion used to generate the projection.

|

In addition

~to comparing -and contrasting=current methodologies, the existence of a similar

survey of projection techniques conducted in 1977 by the Florida Department of

FOffender“Rehabilifatﬁcn

iy

enables us to view the progress and/or changes that

corrections agencies have made in this area in the last three years,

Survey Description

and the DiStrict of Columbia.

A survey questionnaire was mailed to corrections agencies «in each state

to the fo]]ow1ng quest1ons

1.

Does your. agency utilize a method(si<7} popu]at10n estimation u\ v

Sdioor pred1ct1on?

2.
3.

Method(s) used7

Are current methods being revised or new methods be1ng

developed?

\

=g

The questionnaire asked the agencies to respond
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‘lA Survey of "Population Projection Methodologies in the States and the Dis- «

. trict of..Columbia, Florida Department of Offender Rehab111t‘%1on Bureau of

S

P]ann1ng, Research and Stat1st1cs, September 1977.
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a remarkab]e _response rate of 98%.

| apparent when'reviewing the results of the survey.

'kzPrison;Pbpu1étion and Policy Choices, Volume 1:

4. Are methods being used®(or going to be used) for long or
: short-range projections? :

5. How are (or will) phojections be used?

9

:B.H'How frequently are projections prepared?
7. How would you rate the re11ab1]1ty of your predictions?
In addition, each agency was asked" to provide any existing and relevant

materials to further docunent their methodology.

iﬁ Fifty of the fifty-one correct1ons agencies surveyed sent replies, for

In add1t1on, fifteen of the responding

states also sent materials documenting their projection methodology. A keen

- interest in the area of population projection was conveyed by the respondents,

a majority of whom requested a copy of the surney results. The Research and
Evaluation Unit greatly appreciates the efforts of those who took time to

P
answer the suryey.
Y

- Projection Technigues

A report by the National Institute of Law Enforcement and Criminal Justice

statescthat no precise methods of predicting population exists, and that "the

n2 The truth of this statement becomes very

task is complex and pibneering.
There is no sing]e method-
Qo]ogy which has been adopted by a majority of the states, nor has any one
techn1que cons1stent1y supp11ed the most re11ab1e predictions.

Meihodo1og1es presently being utilized range in sophlst1cation,from a
“best‘QUess" or “business-as-usuaT" apphoaéh td%computer-based'mu1tip]e
"nEgression”and'simu]ation models. For the purposes of’this report, the’

Preliminary Report'td Cdngress,

' Natiena] Institute of Law Enforcement and‘CrngnaT Justice,,§eptember;~1977,bp. 5.g

2
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prdjection methodologies were grouped into five general cafegories. The
categories are 1fstedzbe10w, followed by the number of states utilizing
that type of method. The numbers total more thén the 51 agenciesbincluded‘
in the survey because several states utilize more than one methodology.
The categories are: o

1, Lineer Regression - 17

2. Ratio - 10

3. Multiple Regression/Regression Analysis - 13

4. Simulation Model - 15

& No formal or informal method of popu]at1on prediction
or estimation utilized. - 8

The descriptions of projection téchniques which fo]]d& review the Jnder-
lying assumptions on which the projections are based, as well as the advanfages
and limitations of each of the hespective methodo]ogies
ologies and re]1ab111ty of pred1ct1ons among states using similar projection

techniques can be made by referring to the state-by-state descriptions in

~ Appendix C.

Linear Regression

Linear regression projects population based on trends in historical data.

The reliability of these projections depends on the validity of three key

assumptions:‘3

1. 'Presenf\trends will cantinue at the same rate.

2. Population is a function of t1me not other under1y1ng
v factors. -

3. dTrends or changes in other areas of the system will. not
- affect popu1at1on growth

The Art and Methods of Cr1m1na1 Justice Forecast1ng, by Allen R ‘Beck,
Sam Houston State Un1vers1ty, May, 1978 p. 147. v

3

Compar1sons of method-
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Other methods of prediction}which utilize projection based on historical
trends and which may be included in the general category of linear projec-
tion are curvefitting,ﬁtrend analysis, "business-as-usual”, and line of
best fit. ” | | .
A]though linear regressionshas been the most common method of predict-
ing population within the criminal justice system, the unre1jab111ty of
these predictions has, in many instances, raised questions about the validity
and utility of this technique. Critics of linear reghessioh pofnt out that
because it fails‘fo consider the composicion,of‘the inmate‘popu1ation in terms
of sentehce Tength and other demographic variables, as we]]\as external factors
such as legislative changes, total population trends, etc., which influence the
prison population, 1inear regression cannot accurately predict population when
changes occur or are about to OCCUP.4
Of the states responding to the survey, the largest humber, seventeen,
utilize Tinear regressions in preparing population prdjecfaons; However, |
only seven of these states utilize Tinear regression as the sole method of
projecting the future inmate population. The remaining states supplement
Tinear projections with other projection methods, such as combining them with
assumptions‘about future changes in the system or by using data produced by a
linear regression to geherate a multip]ehregwession or a-simulation model.
Because linear regreseioh haS the greatest pdtentja] for success in pro-

jecting for a term of “from one to five years,5 uperhaps the general acceptance

k4Inmate Population PrOJect1ons‘— Short and Long Range Estimates - 1977-1980

and 1977-2000, Florida Department of Offender Rehabilitation, Bureau of P]an—
n1ng, Research and Statistics, Ju]y, 1977, pp. 7, 13. ,

SBeck; p. 147, - e ST
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. factor, for example, the state's "population-at-risk", the subsection of

‘6"Ana1ys1s of Population’ Proaect1dn Methods", Pat Ray Reese Kentucky Bureau

cf linear regression projections by mcst gf the corrections agencies is due
to the time frame of their projections. A1l but four of the states attempt
to project the future population for a max%qum of five years. It may be
reasonable to conclude, therefore, that the states with "acceptable" projec-
tions;do not experience drastic changes in trends between projection revisions,
or that the projections are revised to take into consideration any changes in

trends.

Ratios
One method of population projection which was not included in the previous
Florida syrvey is the use of ratios. The underlying assumption of this method-

ology is that the prison population will vary ih proportion to some other

society which according to statistics is most 1ikely to commit crimes. Ten
of the surveyed states utilize this method, five exclusively and five in con-

junction with other methods.

Multiple Regression

Mu1t1p1e regress1on is a popular method used by thirteen states to pro-
ject the prison popu]at]on Regression analysis is used to identify predictor
variab]es’which affect ‘the prison population, which are then used in a regres-
sion formula to project;thehpopu1ation. When multiple regression 1s\hsed to
predicf key components within the system, such as future commitments, the pro-
jeétiohs‘can alert administrators to drastic changes-in population thends.6

£

e

of Corrections, Research and Eva1th1on ‘Unit, _December, 1977
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Although it is a more sophisticated projection technique than linear
-regression, multiple regression projections are subject to a number of limi-
tations. Since multiple regression predicts linearly, projections may miss
turning points and fluctuations in the prison popu]ation¢7 Also, due to a “
lack of data, indicators identified by regression‘ana1ysis are often selected
according to convenience rather than potent1a] validity. Even if a high cor-
re]at1on exists between as predictor var1ab1e an\\the popu]at1on, prison popu-
1et1on growth cannot be adequately represented b>\a single factor because one
indicator cannot represent all of the forces at work in a complex social
system. The use of predictor variables is further complicated by the fact
_ that even though the predictor variables and the population may be positively
correlated, mathematical relationships do not necessarily imply casual rela-

8 !
tionships.

S1mu1at1on Mode1ls

Simulation modeling 1nv01ves an attempt to replicate stat1st1ca]]y the
| movement of offenders through components of the ‘justice system over a period
of time. The hypothesis of this technique is that future prison populations
kcan be predicted by combining future admissjons with the current population
and subtracting future releases. Expressed as a formula, ;his would” read:

Future')

- Current - (. Future
Re]eases)

Popuﬂation (Admissions

Future
Population

F1fteen of the states utilize some form of s1mu1at1on modeling. There is

a niﬁeerange of sophist1cat1on among the methods used to project the components

L/

7Ibid.

Q

8Back, pp. 209-210.

T R R

ject future prison populations.

population projections because of constent revisions to their criminal code.

of the model. These range from simpler methods of estimations or linear
regressions to more complex techniques, such as multiple regressjons and
matrices’of outcome probabilities, to project future commitments and

releases. By far, the most prevalent means of projecting admissions is by

_the use of assumptions to produce scenarios of how the commitment rate will

change. ' The most common method of projecting rate of releases is based on
an analysis of actual time served by past releasees to determine how long
an offender can be expected to stay ;n the institution or system. This flexi-
bility in projecting the components allows the agency to choose methods which
provide the most reliable results and/or which ones are most feasible based

on available resources.

No Projections

Seven of the responding states reported that they do not attempt to pro-
Two of these states, Iowa and New Hampshire,
stated that projections are no longer prepared because those prepared in past

years had been so unreliable. West Virginia explained that they do not prepare

///
/
/

How Projections Are Used

The uses of projections are fairly standard among the states. Listed

be}on are the %urposes for which theﬁprojections are most often used:
1. To plan the budget
2. To determine’faci]ity/capita] deveTopment needs ;
3. To aid - in policy/program planning;
4, ‘To determine bed space requ1rements, ~ [
5. To determine the 1mpact of 1eg1s]at1ve changes,'
;‘é.” To estimate staffing requirements; |

ej
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7. To ascertain projected probation and parole caseloads; and
8. To obtain a profile of the offeﬁﬂgf population.

- e
Information Used to Generate Projections '

Numerous factors or variables which aré hbelieved to affeéf the prison
population are utilized to generate the projections. The factors or combi-
nation of factors vary as much from state-to-state as do thezbrojection
methods used. The information utilized, listed from most frequently used
to least frequently used, is as follows:

1. commitment rate;

2. "population-at-risk";
previous inmate population;
length of stay;
st;Eé population;

sentence length;

N

unemployment rate;

0 N oY B~ W

1egis1at1vé or policy changes;
9. release rate;

10. Parole Board actions;

11. jail backlog; |

12. loss of good time;

13. ‘revocation rate;

14. arrest rate;

15. past release performance;

16. number of indictments;

e
%

17. parole eligibility dates;
18. 'bed space capacity; and
19. U.S. military strength.

TR AT AR S
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Reliability of Projections

The open format of the questionnaire allowed responding states to rate
(I

4

the reliability of their projections according to what they consider to be
a logical gauge of reliability. This resulted in some states rating their

projections as falling within a percentage of error, whi1é‘others rated theirs

-according to.such terms as fair, good, and poor. These two distinct measures

of reliability allow only a limited degree of comparability. A relative
assessment of the projection's reliability by the agency is the only deter-

mination that can be made based on the survey's responses. For the purpose

of this report, the following measures will be used to raté the reliability

of projections:

GOOD: The‘projections are consistently accurate with an
acceptable margin of error.
FAIR: Projection figures are used and are acceptable
~ within a Timited set of circumstances.
POOR: = Projection figures are unacceptable and/or are

not used.
Most of the responding states which utilize population projections report
a fair to good degree of reljability in their projections.Q It was observed -
that the reliability rating of the projection tended to improve slightly as
the sophistication of the projection technique increased. In addition, muéh l
of the discontent with ;inear and multiple regression methodologies reported ’ g
in E]orida's 1977 survey was not evident in the responses to this survey. ;

g

. Of the seventeenistates using linear regressions, eight states feel

4
#

theif projections are fair, whi]erfouf’view their projections as being good.

!
D

Only itwo states, Kentucky and Indiana, rank their projections as being poor.

Surpﬁﬁsing]y, two of the folr agencies which rate their projections as being

i
n-
i
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good, Connecticut and Maine, generate their projections based solely on past Population Size

inmate populations. " Low less than 1,000 inmates
Feedback on the reliability of projections in staté& utilizing a multiple |

Eight of the eleven states

Low - Medium 1,000 to 4,999 inmates

5,000 to 9,999 inmates

Medium - High
High

There seems to be no cons1stent relationship between the size of the

iregress1on technique is also generally favorab]e
10,000 or more inmates:

report the reliability of their projections as being either good or fajir;

while only two, Mississippi and Oregon, rate theirs as being poor. Few
inmate populatjon and methodo]ogy used or reported reliability of projec-

I

assumptions can be drawn from the ratihgs of reliability of those states
tions. When population is categorized according to low, Tow-medium, medium-

There are almost an equal rjumber of

The tech-

using the ratio method of projection.
high, and high, there is no single projection technique which dominates within

states who rate their projections as “being good, fair, and poor.
any one classification, nor does any one Size class report a higher degree of

nique which exhibits thé-most reliability in prediction is simulation model-
reliability than does another. However, 1f the two Tower categories are com-

ing.

projections as being good; while only one state feels their projections are bined and the two h1gher categories comb1ned, it can be seen that of the states

ut11121ng 11near regress1on methodo]og1es,rtwe1ve of seventeen fall into the

poork
class of states with smaller prison populations. rurthermore, all eight of

However, it should be po1nted out that many of the agencies which rated

i

5

|

1

{

{

%
Eight of the fifteen states utilizing simulation models rate their I
S

5

|

|

g those states which do not attempt to project future prison population also

the1r proaect1ons as being good qua11f1ed their statements by explaining that

Also, fall into"the smaller population category. Fifteen of the nineteen states

their projections are usually only accurate for short-range projections.
falling into the larger population category have adopted either a multiple

since most of these projections are revised on a regular basis, often monthly,
- ’ : ' , X
| regression or simulation model methodology.

their ratings actually apply to projections which cover only a few months at
There is Tittle distinction between the 1arger and smaller popu]at1on

the most. ‘ s
' ] Q ’ ’ B groups on ratings of reliabilit
Size of Incarcerated Population » J ¥ of projections. Thirteen of the Targer f
. ' < ) states rate their rojectio “bein i i ; ;
The size of the prison population in each state was examined to determine 5 o Projections as being good or fair, while the ratings of 5
ot R ; : the smaller states are dist £
if there was any relationship between population size and the type of method- y istributed evenly throughout CateQOP1ES of the rat1ng :
: i o . scale. N
Because the number of . T ‘ , = .

ology chosen or the degree of sutcess'experienced.
S - Comparison With 1977 Florida Survey g

inmates varies greatly from state to state, some 1og1ca1 means of ranking

The f0]10w1ngkrank—yv Thek"state-of-the-art" in prison popu]at1on projection has chanqed quite

prison popu]at1ons was des1red for comparative purposes

et o

dramat]ca11y in the three years since the Florida Department of Offender

ing system was used in this report:

10 " | ‘ ; ‘ ‘ i
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Rehabilitation surveyed projegtion techniques in 1977. ATthough increasingly L

R e i i R

~sophisticated projection methodologies are being hore widely adopted, fhe time than they did in 1977, while eleven states have reduced the scope of

general dissatisfactign with the re]iabifity of projéctions'indicates that : | their projections. ,
the science of prediction has actually advanced Tittle in three years. i ‘ Despite the many changes which have occurred in the realm of population
The changesv;n projection methodologies have been numerous. The Florida | ,i | progect1on 1n(?he past three years, the "state- of-the-art" has by no means

reached an u]t1mate reso]u*yon With the proliferation of computerized

survey identified on]ykfhree types of projection methodo]ogies which were being

ut11.wed in 19775 Tinear regression, multiple regression, and simulation models. 1nformat1on systems and the continuing desire for more and better information

0f these, linear regression was the technique u§ed by the vast major?ty of the and pred1ctab111ty, it can safely be assumed that population projection tech~“

states. Since 1977, a fourth technique, utilizing ratios, has been adopted by nfques will continue to undergo refinement. This probability is evidenced by

a number of states. In additipn, corrections agencies have become less depend- the fact thé? projection techniques in fourteen states are subject to constant

ent on linear regression, with much more emphasié currently being placed on the revision, and fourteen others are presently either planning to develop or are

use of simulation models which analyze the interaction of components within in the process of developing new methodologies. It would seem, therefore,

the corrections system to project futiibe population (see Appendix A). that while the exact nature of future population Projections is uncertain, it

In all, thirty of the fifty responding agencies had adopted a different 1s certain that the next three years will produce much new information.

projection methodo]ogy in 1980 than the one they used in 1977. Three states | . '4¥ ‘ Summar , o
which former]y did not prepare projections three years ago now do, éfd seven- ') : ‘;. . , Pefhaps the bottom 1ine concerning prison population projection is that
beer others nave adopted more. soph1st1cated methodo]og1es Converse]yg seven ‘ § , | ?y no Onekmethodology has yet been developed which will Consiétent]y proauce
i states which prepared pred1ct1ons 1n 1977 no longer do, and three others have’ | ‘; Valid,kfe1iab1e oredictions for all systéms. It appears that any given method
> abandoned their prev1ous techn1QueS in favor of a s1mp1er, 1ess\§8ph1st1cated ,  . ‘ | : i capab]e of producihg,fairly accurate results on short-range projections if
mEthOd of populat1on p”OJEC“1°n Reasons that were given for abandoning a ’f‘ e :E : they are revised to compensate for changes in POPu]at1on trends and errors in
SPEC1f1C methodology or for re1°ct1ng popu]at.on PPOJeCt1GnS a]togetner incTluded | ; ; | past predictions. But even this data man1pu1at1on cannot, 1n most instances,
the lack of reliability for prOJect1ons, d1rf1cu1ty in 1dent1fy1ng key variables | ~:% B  predict when poTicy or population frisids Wit change e e ey 1mportantk
or in obtaining 1nformat1on on these var1ab]es,“changes in re]evan? 1eg1s1ai:on, AR : :; : . | o necessary o accurate pr6d1ct1ons - fUture 1nmate S
and the opening~qr‘closing of an institutioh. Along with thevchanﬁes in‘Pro- | ’v‘ é ‘ wot subJect to contro] <,
Je?:1on methodp]og1es, the t1@egi;?me of{pfo?gct1qns has undergone@subfténtmaj : | "; ;':f i ' The i promising method .of prOJect1on ety be1ng et i
change- ‘Fwelvetstates prepare the1r progectn;zs to cover.a ;fngef period Qf' ‘Vv | 'f;;‘fi y'0  o be the s1mu1at1on mode] wh1ch proJects Popu1at1on based on adm1ss1on/re1ease

ana1y51s Th1s methodo]ogy is most 11ke1y to accurate1y proaect population
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because it considers so many possible predictive variab]es.‘ Whén mu1tip1e

regression or influencing variables are used to project admissions and either

‘an analysis of time served or Parole Board actions is used to project releases,

the corrections agency'can most adequately utilize information on the many fac-
tors which affect the population, in a:manner which more accurately represents
the wofkings of the system. This methodology should improve the'ability to
adequate]y predict future popu]at1on figures as better information systems

are developed to prov1de the necessary data, and more var1ab1es are 1dent1f1ed
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NONE

Idaho

Towa

Kansas

New Hampshire
North Dakota
Oklahoma
Rhode Island
West Virginia

e W—rfmt:r::?wﬂrwwwz—:t*”:ﬁwtﬂr«A'“~*---

TABLE A

Projection Techniques ‘Used By Corrections Agencies*

LINEAR REGRESSION

.Alaska

Connecticut
Delaware
District of Columbia
Hawaii
Indiana
Kentucky
Louisiana
Maine
Massachusetts
New Jefsey
New Mexico

.Pennsylvania

Utah
Vermont

" Virginia

Wisconsin

*Several states uSe,a combination of techniques.

"‘(},‘

MULTIPLE REGRESSION

" RATIO

Alaska ‘Alabana
Arkansas Arizona =
New Mexico District of Columbia
Ohio Hawaii
Oregon o Nlinois
South Dakota Mississippi
Tennessee Missouri
Vermont ’ Nevada
Washington North Carolina
wybming Oregon

v Sduth Carolina

Texas »
i
]
. 4

R S R e

i

&

~ SIMULATION MODELS

Alaska
Arizona
California
Colorado

" Flordia

- Georgia
Maryland

é;%f%higan
Minnesota
Montana

_ New York _
South Carolina
Virginia
Washirngton
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; TABLE B ;
it ’ . ;
’z E C]assification_ of States A;cordi'ng to S_ize of Prison Population* ° /’
R . - : ’ En g
5 LOW (LESS THAN 1,000) LOK. - MEDIUM (1,000 - 4,999) MEDIUM - HIGH (5,000 - 9,999) . HIGH (10,000 OR MORE) . j {
3 7 , . ‘ ~ ‘ y
! - Alaska //"* Arizona Alabama California . L
I Hawaii / Arkansas Indiana Florida "
Idaho Colorado Louisiana Georgia ;
Maine : Connecticut Maryland I11inois {
Montana Delaware Missouri i Michigan
) New Hampshire District of Columbia New Jersey New York
. North Dakota Iowa Pennsylvania North Carolina i
; ‘Rhode ‘Island Kansas South Carolina Ohio
: South Dakota Kentucky Tennessee : P Texas
: Utah Massachusetts Virginia
Vermont - Minnesota
Wyoming: Mississippi
; ‘ Nebraska .
: Nevada
- New Mexico
; Oklahoma
° : Oregon " = ' ‘f
v o Washington B
West Virginia g
b S Wisconsin
? . *Based on population figures of December 31, 1979, National Prisoner Statistics Bulletin, May, 1980, “
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METHOD(S)} OF PROJECTION

HOY METHOD(S) ARE BEING REVISED/

LENGTH AND FREQUENCY

AREAS WHERE PROJEC-

HOW AGENCY ESTIMATES

e s i e

STATE NEW-HETHOD(S) BEING DEVELOPED OF PROJECTIONS TIONS ARE USED THE RELIABILITY OF .
' : iTS' PROJECTIONS
Alabama multiple regressiohiand time-series méthodo]ogy is currently under re- ﬁong-range: 10 years T)construction fore- moderate reliability
analysis o vision short-range: 2-5 years casting \, |due to the number of
' : prepared as variables 2)budget \“ unknown variables
i ‘ o , change | :
Arizona Time-series analysis, using ARIMA (p,d, [Model is constantly being refined to |5 years 1)budget projections appear to

q) model, is used to forecast admissions, identify better "lead indicators",

average length of. stay, and releases. o

no standard interval for
preparing nrojection

2)construction/remodel-~
ing

be very reliable

b ki

R s

Y
o pseprig
Ao,

e s i

S e,

i

1ikely, and high) are used to project

future admissions and releases,. Th
predictions are pregared using a st
tical model driven 3

1)unemp10vment rate -

[V o

-by: key assumptions ‘
which consider the following variables:

e
atis-

prepared semi—anﬁually or

violation .of any of the
assumptions used in the

previous projection

>

annually, depending upon

2)facility planning
3)program planning

These factors are combined to form the o 3)staffing
projections.
©-+ Arkansas The prison population is assumed to |New methods are Currently being through 1980, The error in predic-
: increase in proportion to the increase developed and should be operable in last project was prepared , tion for the first 8
in the "popu1ation-at-risk". +~Predic- early 1981, ; in 1977 months of 1977 ranged
tions_also consider recent legisiative - from .08% aftep ]
“|changes in parole eligibility. . month to 6.28% after
‘ ‘ ] 8 nonths. For ilay of
¢ 1980, the predicted
. population was 3,727
while the actual popu-
) lation of May 22, 1980
' was only 2,757.
. y hy
California Input/reiease analysis is used.to pre-
dict future population. Future admis-
sion and release rates are determined
using assumptions developed fronm examin- >
ations of historical trends in_the
following .variables: S S N
1)"popu1ationiat-risk" (males-ages 18:49 ) :
2)rate of parole release
3)rate of parole revocation
4)median .length of tifie“served . A
5}incidents resulting in -good-time Joss ~
16)Jail credit . )
7)sentence length - ,
Colorado Three sets of predictions (low, most constant review = | 5 years 1)budget yery good, although -,

the assumptions have

under-estimated i

actual population i

_changes. . )
- .T;,,_,‘_ : -

S T S e -
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HOY METVHOD(S) ARE BEING REVISED/
NEW METHOD(S) BEING DEVELOPED

LENGTH AND FREQUENCY
OF PROJECTIGNS

a

|

AREAS HH[RE PROJEC-
TIONS ARE USED

o)

THE RELIABILITY OF

by studying past trends

more data is received. Presently,
the Offender Based State Corrections
Information System (OBSCIS) s under
development .

no standard frequency of

projection

2)to develop an alter-
native to incarcera-
tion program

STATE METHOD(S) OF PROJECTION
ITS PROJECTIONS
Colorado 2)percen£age of commitments with con- ) ¢
{CONT.) secutive sentences N i
- (3)distribution of sentences within the e S
presumptive range: T . J{
4)average length of 1ncarcerat10n e
® 5)other legislative, judicial, or admin-
istrative changes. °
Connecticut |linear regression, using one year, 1.5 years 1)budget good
18 months, 24 months, ‘and 36 months 3 prepared monthly 2)constriction
data bases -
Delaware tinear predictions, modified somewhat Improved methods will be developed as |5 years ~ 1)construction fairly reliable for
short-range predic~

tions

District of
Columbia

tultiple regression and 1inear regress-
ion

o

long-range: 3 years
prepared semi-annually
short-range: 1 year
prepared quarterly

\,\/}

1)budget
2)to assess resource

needs of the Depart-“

ment

Most projections have
been within a 5%
error range, but

|| recent policy snifts
and the.closing of
.one facijity will

cause a much higher
Yevel of error.

L on
; Ak

‘, Wi

Florida

o)

{

:1of probability functions for each of

:The simulated Losses/Adm1ssions Model

(SLAM) is presently in its second phase.
This model projects admyssions using a
multiple regression of tue "population-

at-risk" and the unemp1oyment rate.
Releases are-determined using a series

fourteen length-of-sentence classes to
fepresent the probability of an offend-
er remaining incarcerated at the end of
each month over the perlod of his
sentence.

SLAM will be revised because of new
objective parole guidelines. - Pre-
sumptive parole release dates will
be input to the model when data is
available.

I
5
=

long-range: 20 years
short~range: 5 years
prepared annually

1)budget
2)construction

° §

N Tbe model was veny

reliable (w1th1n
after 31 months) when
there, were no major
po11cy changes !

i
Wl
1

Y 3
R R T PRIV

HOW AGENCY ESTIMATES. .

.05% .

Coschom



g

o

e A AT i e, s e
ek P s

Indiana

N

ness-as-usual"” assumption

9.

prepared as the need
arises ;

I'minate sentencing.

tial impactvof deter-

By

N
‘§§\ 47j
S '
|
o i
!
H
, HOY METHOD(S) ARE BEING REVISED/ LENGTH AND FREQUENCY AREAS WHERE PROJEC- HOW AGENCY ESTIMATES. |
STATE METHOD(S) OF PROJECTION NEW HETHOD(S) BEING DEVELOPED OF PROJECTIONS TIONS ARE USED THE RELIABILITY OF
i . ITS PROJECTIONS :
Georgia., A .computer simulation model is used 10 years Projections are used to
which employs data on the following Projections are altered as|forecast potential de-
variables: senténcing or raelease mand for bedspace.
y 1 )admissions policies are changed. . ,
i 2)time served by sentence Tength )
3)projections of the future state popu-
: lation
I8 Projections can be run using available
i data or by introducing hypothetical
; "scenarios". The projections do not
: assume:
i a)population growth will be constrained
| by available space, or
; b)sentencing or release policy will be
significantly altered to control
! population growth. . .
! Hawaii 1inear regression, multiple regression, |A criminal justice flow model is "I long-range: 20 years 1)budget In the past, the pro- ;
i ; and several non-linear wmodels currently being developed to provide | short-range: 2 years 2 )program planning Jections have proven ok
i : case process statistics on past, pre- | prepared quarterly, 3}resource allocation to be adequate for .
: sent,. and future conf1aurat1ons of annua]]y : planning. The statis-" ||
i the systen. tical reliability has -
i been Tow, but actual
{ outcomes have not ¢
| differed significant- .,
: i 1y. !
i Idahe none
S A : - = K ﬁ
i  I1linois Projections based on a combination of lMethod to project the release rate Tong-range: & years 1)bedspace Project for first
! graphtc solutions and multiple regres-. |from actual data on committed persons | short-range: - 6-24 months |2)program planning 6 months {ending in
i sion. Variables used to estimate (on the order of Florida's SLAM) prepared annually, with . 3)budget July, 1979} was
f admissions are: . is being developed. . quarterly update= T adequate.
i 1)"population-at-risk”
§ 2)unemployment , .
3)previous admissions rate .
} mredictions prepared based on a "husi- 2 years to plan foﬁ%the poten- | Unreliable. In the
past 10 months, four

records have been set
for new commitments.

Commitments for 9 of
Fhe‘10 mon. were much

R

e Ty
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METHOD(S) OF PROJECTION

HOY HETHOD(S) ARE BEING REVISED/
NEW METHOD(S) BEING DEVELOPED

LENGTH AND FREQUENCY
OF 'PROJECTIONS

-AREAS WHERE PROJEC-
TIONS ARE USED

HOH- AGENCY ESTIMATES
THE RELIABILITY OF
ITS "PROJECTIONS

none o

4

The development of a,projection tech~
. [nique has been discussed with an out-
side consultant.

4

-jnone,

linear regression

A study 1is underway to develop a
computerized proaect10n model that
will forecast charges in population
trends and generate more reliable
proaect1ons

long-range: 5 years
short-range: 2 years
projections are updatedr/

|.on.request 1/ﬂ¢

1)budget

2)impact of 1egislation

'3)program and policy
planning

| current projections
have been -inadequate
for meeting depart-

mental needs

Tinear regression

long-range: 5 years

| short-range: . 1 year -

pregared annually .

1)p1§hning

; 2)budget

acceptable

sl predicted popu]atlon for the forthcom1ng

The previous year's population=data {s
converted to the number of inmate .days
for each quarter.. These figures are!
then expressed as a percentage of the
total inmate days for that year.  The
mean of these four percentages is cal-
culated and inserted into a linear
regression equat1on to determine the,

e Ny ’

year. This figure is broken down to
quarterly popu]at1ons according: to ‘the
prev1ous yea“ s proportions. :

A each qu@rter s popu]at1on flgures
become availalile, the percentage
difference between the actual and
the predicted populat1on is calcula-
This percentage is used to
adJust the predicted popu]at1ons of
succeed quarters.

1 yaar
“prepared semi-annually
to test for accuracy

1)bedspace
2)funding

)

within-a + 5% error

marg1n

A AN A U e i

An 1nput/outputcana1ys1s of future pro-
jections.of the arrest rate, the prob-

‘of stay «is utilized. L1neargregress1on
projections which were used in the.past
indicated a need to double or tr1p1e
the ava11ab1e bedspace.

o

FRT P

ability of incarceration, and the length

N
i3

Sy

16 'years

-

bedspace needs

Ry

g

e b et o s s i g ot e T

From 1970-76,:the .
correlation co-effic-
-jent.iof actual popula-
tioh to projected pop=
ulation was .98.

‘suggests that projec~
tions are reasonable.
provided that the
criminal justice sys-
tém: does not change

rad1ca11y.




Nl TR

ti ,'é : b ¥ .
Re ’ s ,oes W
§ .
4 L
| A7
ki 144 -+
1 :
|
= i
[e]
. : , ; . HOY HETHOD(S) ARE BEING REVISED/ LENGTH AND FREQUENCY AREAS WHERE PROJEC- HOW AGENCY ESTIMATES:.: !
2 ! STATE METHOD(S) OF PROJECTION. NEW HETHOD(S) BEING DEVELOPED OF PROJECTIONS TIONS ARE USED THE=RELIABILITY OF )
Loy , p ITS PROJECTIONS :
I, . Massachu- estimates of future prison population Tong and short-range 1)to determine full no problems Ly
3 ‘setts based on trend analysis of past commit- estimations | utilization of 1nst1- .
¢ P ments and the makeup of the prison no standard frequency of tutions * ¢ i
& ‘F‘\‘ population projection 2)to obtain a profile “ ;
8 "(\N : of the inmate popu1a- ;
b - tion -;
L Michigan Intuitive assumpttons about intake are |Changes in legisiation affecting 2 years ~ 1)bedspace Some predictions have !
; combined with a mathematic model of past|intake or release rates require prepared semi- annua?ly or |2)operating costs been very accurate, "
E . release. performance to prepare comput- |changes in the release paradigm. annually i while others have :
[ A lerized predictions of future releases. ' : been off by several ;
P Yo ; : . .t hundred. - B
; Minnesﬁfé predictions based on projected commit- |Under new sentencing gu1de11nes, 5 years . 1)institutional needs fair to good on ;
[ ¢ . |ments and estimated Tength of stay length of stay will be known, but the prepared as needed 2)capital budgets ;short-range projec-
k o ’ . .+ limpact of the guidelines on commit- : : 3)biennial budgets | tions
£ : . ments will -not be known for a year . ‘
g ‘ ” or more. o
: Mississippi |Projections. are developed utilizing More dynamic methodology for predic- | long-range: 5 years 1)fiscal plianing The department has T
4 i regression analysis of the average ting future inmate population is short-range: - 2 years 2)program planning expressed dissatisfac- _;
5\\ . finmate populations in previous years and|currently under development. The first projection was |3)capital outlay tion with current pro- .|}
§o) their relationship to chang s in both prepared in December, ’ jections, as the pre- !
- L the state population and § \\number of / 1978.  The “second is in dicted average daily ’
R R . {indictments. - / S, 1V progress. population for 1980 of -:
i ' i : g . 3,364 is substantially |/
; 7 ‘ S g Tower than the current ..
@ . population of 3,800.: g
Missouri linear multiple regression mode] “=0 The current model is being refined. Tong-range:. " 5. years 1)budget - very accurate, error. i~
, ; L , . : : ‘ short-range: 1 year 2)cap1tal improvements less than .5% ]
vy ! ' ‘ - prepared quarterly i
Montana Progect1ons are nade us1ng a simulated | Refinements include the use of more Tong-range: - 5 years 1)to choose between fair - only accurate
: i admissions and release model (SARM). accurate population forecasts. and short-range: 1.year policy alternatives | for short-range pro-
Q i An incarceration ratio is applied to the application of weighting for the | prepared at-varying in- 2)construction needs | jections
L /i R _{an-“at-risk" group (males, ages 18-60) probability of certain age groups ‘tervals currently, soon ' '
i (i "[to project admissions. Analysis of time| to commit crimes. to be every other month.
, o g 'served was used to develop a release s ~ o
o B i matrix. Releases are calculated by 0 5
: h taking the number admitted in a year - , !
° E . |-and locating the release factor for ¢ o g
. i p “Vthat vear nn the matriv_fn determine .
3 . i : . a = i
5 .0, 1{5 ' : - - i . v a g' :
""M" > g e e RS - < ’L_, - g -
R SRR LS . . ¥ ¥ . i :) N e "‘ﬁ T
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HOY METHOD(S) ARE BEING REVISED/

~ LENGTH AND FREQUENCY -~

AREAS WHERE PROJEC-

HOW AGENCY ESTIMATES

- e
NN .

The overall method is a dynamic model
utilizing decay matrices and regression
analysis to examine both demographic
growth patterns in the total state pop-

Julation, as:well as existing and chang- |

ing: 1aw, administrative practices, and
policies that govern the operat1ons of
the many agenc1es of the cr1m1na1 Jus—

“to be served based not only upon the
sentence and parole eligibility, but
also on the the specific commitment
offense and prior criminal record.

-

Projections are prepared
at the close of the leg-
islative session each

year _to-incorporate the

effect. of new laws on .the{ 4)budget

criminal justice system.

Projections are -monitored

throuqhout the year o

R T TR HAQ%NHH IR A U

2)progran/inmate re-.
quiremenss

3)1eg1s]at1ve/po11cy
changes

range of actual exper—

| jence. The continu-
ing utilization of

these figures by

' various agencies

attests to their use-~ -

fulness..

- STATE METHOD(S) OF PROJECTION NEW HETHOD(S) BEING. DEVELOPED oF PROJECTION? TIONS ARE USED THE RELJABILITY OF
, ITS PROJECTIONS _
Nebraska = . ‘;%
. b
.
Nevada A computer multiple regression model hasiTrying to develop a computer model long-range: 3 years 1)budget, Short-term projections é
been utilized since January, 1980. Pre-|that will project not only prison pop-| short-range: = 1 year 2)bedspace Seem;tﬂ;be successful. -
vious attempts to project prison popula-|ulation, but parole and probation dataj prepared quarterly 3)respond to legislativd Evaluations of Jong-
tion using the computer model S.P.A.C.E.jas well. -~ requirements term projections ;
(Simulation of Population from Arrest +|4)program planning cannot be made until o
to Corrections Exit), were unsuccessful ‘ January, 1983. S
1due to the inability to provide the vast} § N
amount of data needed to run the model. -
New None. " Past projections have been:so
Hampshire {poor as to be meaningless. - An increase
in prison population is anticipated to 5
correspond to increases in the general ;
population.
’ - - ; ; B
New Jersey Statewide projections by age and race 5 years ! satisfactory o °
are compared to institutional admission -prepared for each fiscal :
trends by age and race and a linear _year .
re]atvonsh1p’is established. HWeighting
is_given to factors in unusual or
abnormal circumstances.
New Mexico . [Tinear regression and population ratio .{A request for proposals:has been made
- ; to update methods of projections.
The project should be f1nxshed in . . .
"July of 1980. 5
New York Several methods are used to proJect 18 | A methodo]ogy is being developed to Tong-range: 10 years T)capital construction/| Projections generally .- ST
various admission/release categories. provide a specific anticipated time short-range: 2 years land acquisition fall within a 5% Sl :

o e

G
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STATE

HOY METHOD(S) ARE BEING REVISED/

LENGTH AND FREQUENCY

0

AREAS WHERE PROJEC-
TIONS ARE USED

S

HOW AGENCY ESTIMATES .. :
THE RELIABILITY OF

A e ettt s

METHQD(S) OF PROJECTION NEW HETHOD(S) BEING DEVELOPED OF PROJECTIONS
S ‘ <y ITS PROJECTIONS L
New York changes to provide up-to-
{Cont.) date figures.
North Multiple 1inear regression of stock Methodology, .revised in February, 198010 years 1jjbudget fairly good for as )
Carolina population against the product of sen- [provides for trend analysis of annual |prepared biennially 2$departmenta1 planning | Tong as present trends.
‘ tence length ‘and admission rates, admissions and average sentence continue
Tagged one and two years. lengths, predictions of releases by a
‘ "life-table" approach, and the addi- -
tion of predicted net-change to the
previous year's population. o
AN
North None . 4 >
Dakota .
Ohio Predictions based on: ~ 2-4 years 1)budget very good on short-
1)plotting commitments from court on a prepared biennially 2)bedspace range forecasts, de-
monthly basis and observing the ratio » 3)confinement and pending upon influ-
of commitments to total cases handled community corrections | encing variables being
by state courts. = needs- identified prior to
2)subjective identification of influ- their impact. (e.g.
encing variables : permissiveness, :
3)long-range forecasts within the career criminal pro- 5
unified Ohio Correctional ‘Master Plan. i ject;, crime cycles, . =
. ) etc. : . o
Oklahoma None - During the 1980 session of the EN
Oklahoma Stage Legislature a bill was !
passed which set a Timit on the depart-
ment's-population capacity. The estab-
lishment of strict capacity levels has :
tended to negate the need for project- o ®
ing populations.
Oregon Three ‘methods are utilized: The computer-based system is very Projections made at three |1)budget fair at best - the
' 2)program/organization-| predicted population

1)historical: .population of the system
varies directly with the risk group
(males, ages 15-29), inversely modi-
fied by U.S. military strength, dir-
ectly modified by the unempioyment
level

2)Analysis of intake patterns, coupled
with Parole Board ‘actions

new.. Other  methods are continuously
reviewed.

Tevels: .

1)for remainder of 1979-81
biennium

2)for the 1981-83 biennium

3)through the year 2000

prepared biennially

N

al planning
3)facility construction

| jection beyond 1 ‘year.

predictable (shifts ’

seldom comes within

5% of the actual pOp--_Al i 

ulation for any pro-

Too many. factors
impinge which are un-

T P VD NIURI IS & |
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- HOY METHOD(S) ARE BEING REVISED/ LENGTH AND FREQUENCY AREAS WHERE PROJEC- HOW AGENCY ESTIMATES
STATE METHOD(S) OF PROJECTION NEW HETHOD(S) BEING DEVELOPED OF PROJECTIONS TIONS ARE USED THE RELIABILITY OF
; ITS PROJECTIONS .
Oregon: 3)computer-based regression analysis of ;:kgzd1c;:;ig$§;?;:n
{Cont.) associated factors (offense and-arrest changgg changes in
patterns, risk group, etc.). Parole Board policies,
, etc.) :
ial 1inear regression e Tong-range: 20 years budget predictions have been ' :
Pennsylvania 1 I R short-range: 5-years fairly accurate :
prepared semi-annually '
Rhode None °
Island
South . |Regression analysis is used to determine|The methodology is refined as addi- | Tong-range: 10 years . |1)capital improvements .| The predicted average
Carolina |the future admissions rates of three. tional data becomes available. short-range: 2 years 2)budget population for FY'1979
-jaroups: “regular offenses, youthful , - 3)program needs was 7,767, which com-
offenders, and others (paro]e violators, [ . @ , pared to the actual
| transférs, etc.). Predictors uSed in average population
the regression analysis are "population- . was ©8.1% accurate.
at-risk" and unemploymient. Future re- ° The predicted average
leases are determined by a matrix of - population for FY 1980
parole eligibiiity dates and earned- was 7,928, and after §
work credit release dates. months, the actual
g ' : y W average population was
< ° 724 .
South The prison population is estimated by “predictions are prepared | budget fair
. Dakota. observing changes in the population of annually : =
‘. | those in the "law-breaking" age bracket )
and the number of people in county >
o jaiis. ;
Tennessee The Nat1ona1nCIearinghouse prepared the | There is current]y dlscuss1on in. long-rarge: 5 years . .. : 11)capital construction
nost recent projection based on prior reqard to adopting formalized methods| short-range: 1 year .} 2)budget
" | prison and state populations. Previous.|of population projection. to be used | last projection was
’ ‘predictions were based on past comit-. - on a consistent basis. . prepared in 1977
ment . trends and the projected growth in| 5 e '
. 5 the state's popu]at1on of persons aqed
B e ]8 29 . ) ¢
g = i e
N s ‘ : S .
: Yy v : °
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HOY METHOD(S) ARE BEING REVISED/
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LENGTH AND FREQUENCY

AREAS WHERE PROJEC-

TR

HON AGENCY ESTIMATES

ol nd i

STATE METHOD(S) OF PROJECTION NEW METHOD(S) BEING DEVELOPED OF PROJECTIQNS TIONS ARE USED THE RELIABILITY OF
' ITS PROJECTIONS

Texas As of July,.1978, a composite curye 3-5 years 1)budgat t 5% maximum error
with 1ead” Indicators Tas been usgd. updated at the end of each | 2)capital construction since implementation

of each year

Utah Long-range projections are based on an [ constant revision to arrive at a best|long-range: 10.years 1)to” identify the not bad
examination of linear regression of estimate “ short-range: 1 year effects of changes inl
past prison and state populations. prepared when it seems policy and practices
Methods used to make short-range pro- v appropriate 2)facility and staff
Jjections are: needs .
1)use of the previous year's increase
2)in/out analysis
3)modification of base populatjon to - R ’

correspond with policy changes.
Vermont Projections based on 3 factors: Other states will be contacted to 3-5 years 1)construction needs too early to tell
@ 1)1inear regression of past population | revise the current model or deve]op prepared when requested 2)staffing needs
2)public sentiment and the size of the«| a new one. B} 3)planning neads
"population-at-risk"
3)number of beds available. .

Virginia A series of linear regressions are used| New projections must be developed to |long-range: 5 years Short-term projections | Projections have been
to project those factors which affect adjust. for the impact that recent short-range: 3 months are used to evaluate accurate to within
the growth\qf the prison population. legislative changes will have on the |prepared at the end of and emphasize the +0.1% of the actual
These inpclude the number of new commit-{ prison population. each fiscal year effects of short~term | population figures
ments, their break-down according to ' policy changes. for periods up to -
sentence, the proportion of those parole 7 three years in the
as opposed to those remaining incarcer- future, i
ated, and the actual ‘Jength of stay for 9
each of these g?oups. In addition,
other related agencies are monitored to .
guard against being unprepared to deal ° ’
with any sudden changes’in the system. N

Washington In/out analysis which projects admis- The main thrust at this time coricerns Tong-range: through in preparation of both | quite good (especially

sions on the basis of their ratio to
the "at-risk" population and by offense
grouping. Projected monthly admissions

and the current resident population arej.

run through a Tength-of-stay probabil-
ity distribution based on data on re-
cent releases to estimate monthly re-

refining .the present methddology,
although a project to review predic-
tion methodologies will begin soon.

"’\»

™

FY 2000

short-range: through

FYy 1985

prepared annually -
interim adjustments made
to coincide with changes
in Taw, policy, etc.

s

0

operating and capital
budgets

in comparison with
former estimates),
although predictions
tend to be somewhat
conservative

v

&

N

b)
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METHOD(S) OF PROJECTION

1

HOM METHOD(S) ARE BEING REVISED/
NEW HETHOD(S) BEING DEVELOPED

LENGTH AND FREQUENCY
OF PROJECTIONS -

@

AREAS HIIERE PROJEC-
TIONS ARE USED

HON AGLNCY ESTIMATLS
THE RELIABILITY OF
ITS PROJECTIONS

" “Washington

(Cont.

leases: 'The resulting baseline pro-
jection is adjusted to account for the
estimated impact of anticipated diver-
sion programs or changes in law and/or
poliqy. ) i R

West
Virginia

None

The ‘legistature has been in the pro-
cess of revising the criminaljcode
for several years. Until that pro-
cess is complete, no reliable pre-
dictiops can be prepared.’

R,

Wisconsin

The average population for 16 quarters
analyzed using the statistical package
for the social sciences (SPSS). The
slopes and standard error of estimate
are used to calculate a linear extra-
polation. This projection is used‘as a
starting point for the corrections
staff, who use their knuwledge of pro-
grams, policies, laws, and other influ-
encing factors to arrive at their best
prediction, ‘

S1ight modifications to projections
are made based on administrative
policy decisions.

a

N,

16 ‘quarters maximum
prepared quarterly

1)budget ’
2)general information

not estimated

<D

Wyoming

Current rates of incarceration (per

1,000 people in general population) are
compared with projections of the gen-
eral population which are promulgated
by public utilities.

long-range: 10 years
short-range: 2 years
prepared quarterly,
annually

1)budget
2)program planning
3)resource allocation

Previous projections
have been 92%
reliable.
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