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SURVEY OF PROJECTION TECHNIQUES 

The Research and Evaluation Unit of the K,entucky Bureau of CorrectioJ1s 

is presently/~~g~ged in a study to develop a method of accurately predicting 
I ' 

the future ~r'i~on inmate popul ati on. u In an" effort to identify the popul ati on;::) 

projection methodologies currently being utilized, the Research and Evaluation 

Unit has conducted ~ survey of the correctipns agencies in each state and the 

District of Columbia. The results of the survey provide a comprehensive view 

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

The purpose of this report is to provide an overview of projeetion method­

ologies currently being utilized throughout the nation, jncluding a description 

of the techni qties and informa\~i on used to generate the projecti on. In 

to comparing and contrasting=~urrent methodologies, the existence of a 

additi on 

similar 

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

OffenBer RehabiliiatioR~ enables us to view the progress and/or changes that 

correct)ons agencies have made in this area in the last three years, 

Survey Description 

A survey questionnaire was mailed to corrections agencies dn each state 

and the District of Columbia. The questionnaire asked the agencies to respond 

to the following questions: 

1. Does your agency utilize a method(s05~tpoPul::ation estimation 
or predicti on? 

l: 

2 ~ Method (s) used? \ 

~. Are" current methods being r~vised ~'or new methods being co 

developed? 

\ 

1/\ Survey of "Population Projection Methodologies in the States and the' Dis-' 
tri ct ofr;)Col umbi a,,, florH:la Department of Offender. Rehabi 1 ita'tTon, Bureau of 
Planning, Research and Stati~tics, September, 197Z. )~ N CJ RS 
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4. Are methods being used(?(or going to be used) for long or 
short-range projections? 

5. How are (or wi 11) projecti ons be used? 

~. How frequently are projections prepared? 

7. How would you rate the reliability of your predictions? 
:~j, 

In addition, each agency was asked 40 provide any existing and relevant 

materials to further document their methodology .. , 
\1 , ,:. 

(~ 

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

a remarkable response rate of 98%. In addition, 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 survey resul ts. The Research and 

Evaluation Unit greatly appreciates the efforts of those who took time to ~ 
r--

answer the suryey.---;'3v 
-Y 

Projection Techniques 
() 

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

states(\ that no precise methods of pre~icting population exists, and that "the 

tas ki ~ complex and pi oneering. ,,2 The truth of thi s statement becomes very 

C' ap~arent when reviewing the results of the survey. There is no single method­

e 01 ogy \,/hi ch has been adopted by a majority of the states, nor has anyone 

techniq~e consistently supplied the most reliable predictions. 
Vi 

Methodologies presently being utilized range i~ sophistication from a 

'Ibest guess ll or "business-as-usual" approach to computer-based multiple 

'. regression ,and simulation models. 
. .n 

For the purposes of this report, the 

2prisolJ,; Population and Policy Choices, Volume 1: Preliminary Report to C6ngreSS, 
National Institute of Law Enforcement and Criminal Justice, September, 1977~ p. 5. 

() 

2 

r 
I C' 

1 

projection methodologies were grouped into five general categories. The 

categories are listed below, followed by the number of states utilizing 

that type of method. The numbers total more than the 51 agencies included 

in the sur~ey b~\cause several states utilize more than one methodology. 

The categories are: 

1. Linear Regression - 17 

2. Ratio - 10 

3. Multiple Regression/Regression Analysis - 13 

4. Simul at; on Model - 15 

5). No formal or informal method of population p:rediction 
or estimation utilized. - 8 

\\ 
The descriptions of projection techniques which follow review the under-

lying assumptions on which the projections are based, as well as the advantages 

and limitations of each of the respec~ive methodologies. Comparisons of method­

ologies and reliability of predictions among states usin~ similar projection 

techniques can be made by re'ferring to the state-by-state descriptions in 

Appendix C. 

Linear Regression 

Linear regres~ion projects population bas~d on trends in historical data. 

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

assumptions: 3 

'-' 
1. Present trends will continue at the same rate. 

2. Population is a function of time, not other underlying 
factors. 

3. Trends or changes in other areas of the system will not 
affect population growth. 

3The Art and Methods of Criminal Justice Forecasting, by Allen R. Beck, 
Sam Houston State University, May, 1978, p. 147. 
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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, trend analysis, IIbusiness~as-usualll, and line of 

best fit. 

Although linear regression has been the most common method of predict­

ing population within the criminal justice system, the unreliability of 

these predictions has, in many instances, raised questions about the validity 

and utility of this technique. Crltics of linear regression point out that 

because it fails to consider the composition. of the inmate population in terms 

of sentence length and other demographic variables, as well as external factors 

such as legislative changes, total population trends, etc., which influence the 

prison population, linear regression cannot accurately predict population when 

changes occur or are about to occur. 4 

Of the states responding to the survey, the largest number, seventeen, 
fJ 

uti 1 ize linear regressi ons in preparing popul ation projections. However, 

only seven of these states utilize linear regression as the sole method of 

projecting the future inmate .population. The remaining states supplement 

linear projections with other projection methods, ~uch as combining them with 

assumptions about future changes iTi the system or by using data produced by a 

linear regression to generate a multiple regression or aGsimulation model. 

Because linear regression has the greatest potential for succes.~ in pro-
::} 

o 

5 c ~ 

jecting for a term off/from one to five years, perhaps the general acceptance 

4Inmate Popui ati on Projecti ons - Short .and Long. Range Estimates - 1977-1980 
and 1977-2000, Flor'ida Department of Offender Rehabil itatton, Bureau of Plan­
ning, Research and Statistics, July, 1977 y ~p. 7, ~3. 

5-_ Beck, p. 147. 0 ~ 

4 
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of linear regression projections by most of the corrections agencies is due 

to the. time frame of their projections. All but four of the states attempt 

to project the future popu18tion for a max~um of five years. It may be 

reasonable to concl ude, therefore, that the sta.tes with lIacceptableli 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 survey is the use of ratios. 
\j The underlying assumption of this method-

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

factor, for example, the state1s IIpopulation-at-riskll, the subsection of 

society which according to statistics is most likely to commit crimes. Ten 

of the surveyed states utilize this method, five exclusively and five in con-

junction with other methods. 

Multiple Regression 

Multiple regression is a popular method used by thirteen states to pro-

ject the prison population. Regression analysis is used to identify predictor 

variables which affect the prison population, which are then used in a regres-

s'; on formul a to project the pop.ul at; on. When multiple regression is used to 

predict key compohents within the system, such as future commitments, the pro-

jections can alert administrators to drastic change? in population trends. 6 

.-d-\ 
611Analysis of Population Projection Me'thoos ll , Pat Ray Reese, Kentucky Bureau 

of Corrections, Research and EvalUCition Unit, December, 1977. 

5 
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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 pOPulation~7 Also, due to a 

lack of data, indicators identified by regression analysis are often selected 

according to convenience 

~~lation exists between 
() '.' 

lation growth cannot be 

rather than potential validity. Even if a high cor-
"'\ 

a',) predictor variable a~, the population, prison popu-

adequately represented bla single factor becaus~ 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

tionsl1ips.8 
j\ 

Simulation Models 

Simul~tion modeling involves an attempt to replicate statistically the 

movement of offenders through components of the justi ce system over a peri o'd 

of time. The hypothesis of this technique is, that future prison populations 

can be predicted by combining future admissions with the current population 

and subtracting future releases. Expressed as a formula, this would~read: 

Future 
Population ,,) = Current 

Popu'lation + ( Future 
(Admissions 

Future) 
"Releases) 

,,~-=c; 

Fifteen of the states utilize some form of simulation modeling. There is . 
a wi~e ra~ge of sophistication among the methods used to project the components 

7Ibid . 
o 

8Beck , pp. 209~210. 

" 6 
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of the model. These range from simpler methods of estimations or linear 

regressions to more complex techniques, such as multiple regressions 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 assumptio~s 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 in the institution or system. Th is f1 exi-

bi1ity 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

ject future prison populations. 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. 

population projections because 

West Vltginia explained that they do not prepare 

of constlnt revisions to their criminal cqde. 
/ 

How Projections Are Used 

The uses of projections are fairlY standard among the states. Listed 
-, \\ 

below are the purposes for which the projections are most often used: 

1. To plan the budget; 

2. To determine facility/capital development needs; 

3. To aid in policy/program planning; 
, \k 

4. To determine bed space requirements; 

5. To determine the impact of legislative changes; 

6. To estimate staffing requirements; 
I 

7 
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7. To ascertain projected probation~nd parole caseload$; and 

8. To obtain a profile of the offerllje'r populatjon. 

Information Used to Generate. Projections ,. 

Numerous factors or variables which are believed to affect 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 the ~projection 

methods used. The information utilized, listed from most frequently used 

to least frequently used, is as follows: 

1. commitment rate; 

2. IIpopulation-at-riskll; 

3. previous inmate population; 

4. length of stay; 
r'\ 

5. stit~ population; 

6. sentence length; 

7. unemployment rate; 

8. legislative or policy changes; 

9. re 1 ease 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; 

17. parole eligibility dates; 

18. bed space capacity; and 

19. U;S. military strength. 
8 
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Reliability of Projections 

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

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, while others rated theirs 

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

of reli'ability 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 rate 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 limited 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 reliability in their projections. It was observed 

thq.t the relia~nity rating of the projection tended to improve slightly as 

the sophistication of the projection technique increased. In addition, much 

of the discontent with linear and multiple regression methodologies reported 

in F:lorida's 1977 survey was not evident in the responses to this survey. 
o 

,Of the seventeen states using linear regressions, eight states feel 
., 

thei)" projections are fair, while.~ four view their projections as being good. 

Only,two states, KentuckY and Indiana, rank their projections as being poor. 

SurprJsingly, two of the four .agencies which rate their projections as being 

" 

:'7 



good, Connecticut and Maine, generate their projections based solely on past 

inmate populations. 

Feedback on the reliability of projections in statJs utilizing a multiple 

regression technique is also generally favorable. Eight of the eleven states 

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

while only two, Mississippi and Oregon, rate theirs qS being poor. ,Sew 
g 

assumptions can be drawn from the ratings of reliability of those states 

using the ratio method of projection. There are almost an equal number of 

states who rate their projections as'~being good, fair, and poor. The tech­

nique which exhibits thi?" most reliability in prediction is simulation model­

ing. Eight of the fifteen states utilizing simulation models rate their 

projections as being good; while only one state feels their projections are 

poor. 

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

their projections as being good qualified their statements by explaining that 

their projections are usually only accurate for short-range projections. Also, 

;ince most of these projections are revised on a regular basis, often monthly, 

their ratings actually apply to projections which cover only a few months at Q 

the most. 

Size of Incarcerated Population 

The size of the prison population in each state was examined to determine 
~ 

if there was any relationship between population size and the type of method-

ology chosen or the degree of success experienced. Because the number of 

inmates varifts greatly from state to state, some logical means of ranking 

prison populations was destired for comparative purposes. The following rank­

;pg system was useod in thi s r.eport: 

10 

Population Size 

Low - less than 1,000 inmates 

Low - Medium - 1,000 to 4,999 inmates 

Medium High 5,000 to 9,999 inmates. 

High - 10,000 or more inmates' 

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

inmate population and methodology used or reported reliability of projec-
Ii 

tions. When population is categorized according to low, low-medium, medium-

high, and high, there is no single projection technique which dominates within 

anyone classification, nor does anyone size class report a higher degree of 

reliability than does another. However, if the two lower categories are com­

bined and the two higher categories combined, it can be seen that of the states 

util1,zing linear regression methodologies, twelve of seventeen fall into the 

class of states with smaller prison populations. Furthermore, all eight of 

those states which d~ not attempt to project future prison population also 

fall intoC~the smaller population category. Fifteen of the nineteen states 

falling into the larger population category have adopted either a multiple 

regression or simulation model methodology. 

There is little distinction between the larger and smaller population 

groups on ratings of reliability of projections. Thirteen of the larger 

siltates rate their projections as being good 9f fair, while the ratings of 

the smaller states are distributed evenly throughout categories of the rating 

scale. 

Comparison With 1977 Florida Survey 

The "sta~e-of-the-art" in prison population projection has changed quite 

dramatically "in the three years since the Florida Department .of Offender 

11 
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Rehabilitation surveyed proje4tion techniques in 1977. Although increasingly 

sophisticated projection methodologies are being more w;d~,ly adopted, the 

general dissatisfactign with the reliability of projections indicates that 

the science of p.Y.',ediction has actually advanced little in th"ree years. 
\ .............. ~: 

The changes in projec~ion methodologies have been numerous. The Florida 

survey identified onl/:~hree types of projection methodologies which were being 

utili)led in 1977; linear regression, multiple regressi'on, and simulation models. 
. ,1/ 

Of these, linear regression was the technique used by the vast majority of the 

states. Since 1977, a fourth technique, utilizing ratios, has been adopted by 

a number of states. In addition, corrections agencies have become less depend­

ent on linear regression "with much more emphasis currently being placed on the 

use of simulation models which"analyze the interaction of components within 
(- . " " 

the correcti ons system to project futu~e popul ati on (see Appendi x A). 
f,) 

In all, thirty of the fifty respondihg agencies had adopte.d a di fferent 

projection methodology in 1980 than the one they used in 1977. Three states 

which formerly did not prepare projections three year~ ago now do, and seven­
v 

teen others have adop~~d more.sophisticated methodologies. Conversel~, seven 

states which prepared predictions in 1977 no longer do, and three, others have 

abandoned their previou~ techniques in favor 'of a simpler, less~sophisticated 

method of pOPulatio~ prOje'ction. Reasons that were given for ab~dOninga ~ 
speci fic methodology or for t~!1ectingc,p'~ul~~~0~:.projecti(}ns":a.lt09~,ther il1cl uded 

the lack of reliability for pr~je;ti~n~: di';fic~'lty in identif§ingC:key variables 

or in obtaining information on these variables '0 changes in relevant legislation, 
,~ 

and the opening or closing of an institution. Along with the chan'~es in pro-

jection methodologieS, the time frame of projections has undergone",substantG.:al 

cha~ge. Twelvec:states prepare t'~ir projections to cover a longer period of 
r 

12 
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time than they did in 1977, while eleven states haxe reduced the Scope of 
C_,·f 

their projections. 

Despite the. many changes which have occurred in the realm of population 

projection in the past three" years, the IIstate-of-the-art II has by no means 

reached an ultimate resolu(jon. With the proliferation of computerized 

information systems and the continuing desire for more and better information 

and predictability, it can safely be assumed that population projection tech-
o ~I 
niques will cbntinue to undergo refinement. This probability is evidenced by 

the fact that projection techniques in fourteen states are subject to constant 

revision,' and fourtee,n others are presently either planning to develop or are 

in the process of developing new methodologies. It would seem, therefore, 

that while the exact nature of future population projections is uncertain, it 

is certain that the next three years wi 11 produce much new information. 

Summary .::::::::) 

Perhaps the bottom line concerning prison population projection is that 

no one methodology has yet been developed which will consistently produce 

valid, reliable predictions for all $ystems. It appears that any given method 

is capable of producing fairly accurate results on short-range projections if 

th'ey are revised to compensate for changes in p.qpulation trends and errors in 

past predictions. But even thi~ data manipulation cannot~ in most instances, 

predict when pol icy or population trends wi 11 change. Thus, two very important 

factors necessary for accurate predictions about future inmate population are 

not subject to control. 

The most promising method ,of projection currently being utilized seems to 

be the simulation model which projects population based on admission/release 

ana lys; s . This methodology is most likely to accurately project population 
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because it considers so many possible predictive variables. When multiple 

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 c~n most adequately utilize information on the many fac­

tors which affect the population, in a manner which more accurately represents 

the workings of,the system. This methodology should improve the ability to 

adequately predict future populatiQ!} figures as better information systems 
d-r 

are developed to provide the necessa:ry data, and more variables are identified 

which signal changes in population trends. 
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TABLE. A 

Projection Techniques Used By Corrections Aaencies* 

Idaho 
Iowa 
Kansas 
New Hampshire 
North Dakota 
Oklahoma 
Rhode Island 
West Virginia 

LINEAR REGRESSION 

,Alaska 
Connecticut 
Delaware 
District of Columbia 
Hawai i 
Indiana 
Kentucky 
Louisiana 
Maine 
Massachusetts 
New Jersey 
New Mexico 
Pennsylvania 
Utah 
Vermont 
Virginia 
Wisconsin 

*Several states use a combination of techniques. 

)) 

C\ 

B!lliQ MULTIPLE REGRESSION 

Alaska Alabama 
Arkansas Arizona 
New Mexico District of Columbia 
Ohio Hawai i 
Oregon III inoi s 
South Dakota Mississippi 
Tennessee Missouri 
Vermont Nevada 
Washington North Carol ina 
I~yoming Oregon 

South Carol ina 
Texas 

o 

~., 

SIMULATION MODELS 

Alaska 
Arizona 
California 
Colorado 
Flordia 
Georgia 
Maryland 

0 ~~fchigan 
Minnesota 
Montana 
New York 
South Carolina 
Virginia 
Washington 

() 

, . 
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LOW (LESS THAN 1,000) 

Alaska 
Hawaii 
Idaho 
Maine 
Montana 
New Hampshire 
North Dakota 
,Rhode Island 
Sbuth Dakota 
Utah 
Vermont 
Wyoming 

o 

TABLE B 

.Classification of States According to Size of PrisonPopulation* " 

LOH - MEDIUM (l,OOO - 4,999') 

Arizona 
Arkansas 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Iowa 
Kansas 
Kentucky 
Massachusetts 
Minnesota 
Mississippi 
Nebraska 
Nevada 
New ~lexico 
Oklahoma 
Oregon 
Washington 
West Virginia 
vIi sconsin 

~." 
MEDIUM - HIGH (5,000 - 9,999) 

Alabama 
Indiana 
Louisiana 
Maryland 
Missouri 
New Jersey 
Pennsylvania 
South Carolina 
Tennessee, 
Virginia, 

*Based on population figures of December 31, 1979, National "Prisoner Statistics Bulletin, May, 1980. 
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,HIGH (lO,OOO OR MORE) 

Cal ifornia 
Florida 
Georgia 
III inois 
Michigan 
New York 
North Carol ina 
Ohio 
Texas 
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STATE 

Colorado 
(CONT. ) 

.. . , 

~'ETHOD( S) OF PROJECTION 

2)percentage of commitments with con­
secutive sentences 

3)distribution of sentences within the 
presumptive range =~" 

4)average length of incarceration 
5)other legislative, judicial, or admin­

istrative changes. n 

Connecticut linear regression, uSi,ng one year, 
18 months, 24 months,and 36 months 

De1a~/are 

data bases ' 

linear predictions, modified somewhat 
by studying past trends 

District of ~ultiple regression and linear regress­
Columbia ion 

Florida \' The simu1 ated Losses/Admissions Model 
(SLAM) is presently in its second phase. 
T«1is model projects admissions .using a 
multiple regression of trl'e "population­
at-risk" and the unemplo.Yl11ent rate. 
Releases are'determined using a series 
of probability functjGilS for each of 
fourteen length-of-sentence classes to 
represent the probability of an offend­
er remaining incarcerated at, the end of 
each month over the period of his 
sentence. " 

o 
o 

HOH "E'1iUOD(S) ARE BEING REVISED/ 
NEW ~lETHOD(S) BEING DEVELOPED 

Improved methods will be developed as 
more data is received. Presently, 
the Offender Based State Corrections 
Information System (OBSCIS) is under 
development. 

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. 

o 

LENGTH AND FREQUENCY 
OF PROJECTIONS 

1.5 years 
prepared monthly 

5 years 
no standard frequency of 
projection 

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

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

.) 

". 

o 

AREAS WHEIIE PROJEC­
TIONS ARE USED 

1 )budget 
2)construction 

l)construction 

Ie· 

2)to develop an alt.er­
native to incarcera­
tion program 

l)budget 
2)to assess resource 

needs of thE! Depart-' 
ment . 

. " 
.' . 

.. ' 
HOW AGENCY ESTINATES, 
THE RELIABILITY OF 

ITS PROJECTIONS 

good 

fairly reliable for 
short-range predic­
tions 

Most projections have 
been within a 5% 
error range, but 
recent pol icy s~lifts 

, and thaclosing of 
,one facility will 
cause a much higher 
'level of error. 

1 )budget 
2)construction 

" The mod~l was vt~ry 
reHable (within .05% , 
a ftel~ 31 months) when 
there. were no major 
po 1 i d, changes. ", 
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STATE 

Georgia, 

Hawai i 

METHOD(S) OF PROJECTION 

A computer simulation model is used 
which employs data on the following 
variables: 
l)admissions 
2)time served by sentence length 
3)projections of the future state popu-

lation 
Projections can be run using available 
data or by introducing hypothetical 
"scenarios". The projections do not 
assume: 
a,)population growth will be constrained 

by available space, or 
b)sentencing or toelease policy will be 

significantly altered to control 
population growth. • 

linear regression, multiple regression, 
and several non-linear models 

Idaho none 

Illinois 

Indiana 

'" 

Projections based on a combination of 
graphic solutions and multiple regres-o 
sion. Variables used to estimate 
admissions are: 
l)"population-at-risk" 
2)unemployment. 
3)pr,evious admissions rate 

p-edictions prepared based on a "busi­
ness-as-usual" assumption 

-----~~~----

------~---------~~ ... ----.. --. 

HOH I1ETHOD(S) ARF. IlEING REVISED/ 
NEW tlETHOD(S) IlEING DEVELOPED 

A criminal justice flow model is 
currently being developed to provide 
case process statistics on past, pre­
sent, and future configurations of 
the system. 

11ethod to project 'i:he release rate 
from actual data on committed persons 
(on the order of Flori da 's SLAM) 
is being developed. , 

:r 

D 

LENGTH AND FREQUENCY 
OF PROJECTIONS 

AREAS WHERE PROJEC­
TIONS ARE USED 

HOW AGENCY ESTIWITES· 
THE RELIABILITY OF 

ITS PROJECTIONS 

10 y!!ars Projections are .used to 
Projections are altered as forecast potential de-
sentencing or release mand for beds pace. 
pol icies are changed. 

long-I"ange: 20 years 
short··range: 2 years 
prepaloed ~I!arterly, 
annuallY" 

long-range: 5 years 
short-range: 6-24 months 
prepared annually" with ~ 
qua rterl y updates -" 

2 years ~) 

prepared as the need 
artses 

Q 

l)budget 
2)program planning 
3)resource allocation 

1 )bedspace 
2)program planning 
3)budget 

\.i " 
to plan for the poten-
tial impact·Jof deter­
minate sentencing. 

In the past, the pro­
jections have proven 
to be adequate for 
planning. The statis­
tical reliability has 
been low. but actual 
outcomes have not 
differed signif'icant­
ly. 

Project for first 
6 months (ending in 

'" July, 1!J(9) was 
adequate. 

Unreliable. In the 
past 10 months, four 
records have been set 
for new commitments. 
Commitments for 9 of 
the 10 mono were much . 4. ~ .. 
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STATE 

Iowa 

Kansas 
" 

Kentucky 

Louisiana 

Maine 

I-Iaryland 

. . 

r·IETHOD( S) OF PROJECTION 

none 

none, 

1 inear regression 

linear regression 

-;":I 

HOH IIETHOD(S) ARE BEING REVISED/ 
NEW "lETHOD(S) BEING DEVELOPED 

The deyelopment of a projection techJ-

nique has been discussed with an out­
side consultant. 

A study is underway to develop a 
computerized projection model that 
will Jorecast cha~iges in popul ation 
trends and generate more reliable 
projections.' 
~ 

Ii 
The previous year's population data 1:s A-; each ql!~rter's population fjgures 
converted to the number of inmate da)is become av<iHaEle, the percentage 
for each quarter. These figures are li difference between the actual and 
then expressed as a percentage of the the predicted population is calcula-
total inmate days for that year. The ~ed. This percentage is used to 'L 

mean of these four percentages is cal- adjust the predicted populations of 
culated and inserted into a linear ,succeed quarters. 
regression equation to determine the .. 
predicted popul ation for the forthcoming 
year. Thjs figure is broken down to 
quarterly populations according)to the 
previous year's' prop(lt'tions. ., 

An input/output analysis of future pro­
jections.of the arrest rate, the prob­
ability of incarc~ration; and the length 
of stay is /Jtilized. Lineararegression 
projections which were used in the past 
indicated a need to double or triple 
the available bedspace. G 
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LENGTH liND FREQUENCY 
OF piWJECTlONS 

<) 

.. 

'r 

~ MEAS WHERE P~OJEC­
T IONS liRE USED 

" 

long-range: 5 years l)budget 

H01~ r.GENCY EST INA n.s 
THE RELIABILITY or 

ITS PROJECTIONS 

short-range: 2 years 2)impact of legislation 
current projections 
have been inadequate 
for meeting depart- " 
mental needs 

projections are updated~ . ..c~·3)program and' policy 
/ei'P- . on request:? planmng 

]ong':range: 5years 
~ short-range: 1 year' 
pre~ared annually 0 

l_year 
lirepared semi -anl)cua 11 y 
to,test for accuracy 

16 years 

1 
I 

1 )pl'anning 
2)budget 

1 )bedspace 
2)funding 

bedspaceneeds 

'" 

" 

acceptable 

within a ~ 5% error 
margin 

From 1970-76, the 
correlationco-effic-

den:t<pf actual popula­
tion to projected pop'" 
ulation was .98. This 
suggests that projec­
tions are reasonable 
provided th,at the 
criminal justice sys­
tem does not change 
raclically. H 
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STATE 

i ,~lassachu-r setts 

11ichigan 

o 

~IETHiJD( S) OF PROJECTION 

estimates of future prison population 
based on trend analysis of past commit­
ments and the makeup of the prison 
population 

HOH IIETHOD(S) ARE BEING REVISED/ 
NEW HETIIOO(S) BEING DEVELOPED 

o 

LENGTH J~ND FREQUENCY 
OF PROJECTIONS 

long and Short-range 
estimations 
no standard frequency of 
projection 

AREAS WHERE PROJEC­
TIONS liRE USED 

l)to determine full 
utilization of insti­
tutions 

2)to obtain a profile 
of the inmate popula­
tion 

.~. .', 

", 

HOW r,GENCY EST !NATES' 
THE~'RELlABILITY OF 

ITS PROJECTIONS 

no problems 

Intuitive assumptions about intake are Changes in legis-riltion affecting 2 years . 1 )bedspace Some predictions have 
combined with a mathe})1atic model of past intake or release rates require prepared semi-annua'Jly or 2)operating costs been very accurate, 
release performance to prepare comput- changes in the release paradigm. annually while .others have 

/-\ .erized predictions of, future releases. oeen off by several 
} ~ hundred. 

----~~~-r~'~~--------------------------------+-------------------~----------+---------------------1-----------------~~~~~------------
~Iinnesota predictions based on projected corrrnit- Under new sentencing gui~el ines, 5 years 1 ).institutiona1 needs fair to good on 

Mississippi 

11issouri 

~Iontana 

(] 

ments and estimated 1 ength of stay 1 ength of stay will be known ,but the prepared as needed 2)capital budgets .short-range projec-
impact of the guidelines on commit- 3)biennial budgets 'tions 
ments will not be known for a year 
or more. 

Projections are developed utilizing More dynamic methodology for predic-
regression analysis of the average ting future inmate populat'ion is 
inmate popul ationsi n previous years and currently under development. 
their relationship to chaPr~~~ in both 
the state population and ljhe':1!.umber of 
il)dictments. } "~.. P 

II 
/"/ 

linear mult1ple regression model't .. ~) 

Projections are made using a simulated 
admissions and release model (SARM). 
An incarceration ratio is applied to 
an "at-risk" group (males, ages 18.,60) 

,'I to project admissions~ "Analysi"s of time 
served was used to develop a release 
matrix .. Releases are calculated by 
taking the number admitted in a year 
and locating the release factor for 
th~t vp~r nn thp m~triv tn rl~tprmi"n 

The current model is being refined. 

Refinements include the use of more 
accurate population forecasts and . 
the application of weighting for the 
probabil ity oLcerta i n age groups 
to corrrnit crimes. 

long-range: 5 years 
short-range: . 2 years 
The first projection was 
prepared in December, 
1978. The"secbnd is in 
pro'gress. 

long-range: 5 years 
short-range: 1 year 
prepared quarterly 

long-range: 5 years 
short-range: 1 year 
prepared at varying in­
tervals currently, soon 
to be every other month. 

1 )fiscal pt~lning 
2)program planning 
3)capit~1 outlay 

The department has 
expressed dissatisfac­
tion with current pro­
jections, as the pre­
dicted average daily 
population for 1989. of 
3,364 is substantially 
lower than the current 
population of 3,800., 

1 ~budget very accurate, error, 
2)capital improvements less than .5% 

\::::: 

l)to choose between 
policy alternatives 

2)construction np.eds 

fair - only accurate 
for short-range pro­
jections 

-----_ ............. . ' .. _ .. _-_._---
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New 
Hampshi re 

New Mexico 

New York 

None. Past projections have been so 
poor as to be meaningless. An increase 
in prison population is anticipated to 
correspond to increases in the general 
population. 

Statewide projections by'age and race 
are compared to institutional admission 
trends by age and race and a linear 
relationship is established. Weighting 
is given to factors in unusual or 
abnormal circumstances. 

linear regression and population ratio 

Several methods are used to project 18 
various admission/release dhegories. 
The overall method is a, dynamic model 
util izing decay matrices and regression 
analysis to examine both demographic 
growth patterns in the total state pop­
ulation, as well as existing and chang­
inglaw. administrative practices, and 
pol icies that govern the operations of 
the many agencies of the, criminal jus-. ' . 

HO!'I rIETUOD(S) ARE BEING REVISED/ 
NEW r'lETHOD( S) BEING DEVELOPED 

A request for proposa 1 s chas been made 
to update methods of projections. 
The project should be finished in 
July of 1980. 

A methodology is being developed to 
provide a specific anticipated time 
to be served based not only upon the 
sentence and parole eligibility, but 
also on the the specific conmitment 
offense and pri or crimi na 1 ,record. 

5 years j' 

prepared for each fiscal 
year 

long-range: 10 years 
short-range: 2 years 
Projections are prepared 
at the close of the leg­
islative session each 
year to incorporate the 
effect of new laws on the 
criminal justice system. 
Projections are monitored 
thr?ughout the year,to . 

l)capital construction/ 
land acquisition 

2)program/inmate re­
quiremer.~s 

3) legi s 1 afi ve/pol icy 
changes 

4)budget 

sati sfactory 

Projections generally 
fall within a 5% . 
range Of actual exper­
ience. The continu­
ing utilization of 
t~ese figures by 
various agencies 
attests to their use- ' 
ful nes,s. 

= 
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STATE 

New York 
(Cont. ) 

North 
Carolina 

North 
Dakota 

Ohio 

Oklahoma 

Oregon 

---------- - -----~ ---------~- ---- -------~--------~ ----- -----------~-- --------- -

. , 

~'ETHOD( S) OF PROJECTION 

Multiple linear regression of stock 
population against the product of sen­
tence length and admission rates, 
lagged one and two years. 

None 

Predictions based on: 
1 )p10tting commitments from court on a 

monthly basis and observing the ratio 
of commitments to total cases handled 
by state courts. 

2)subjective identification of influ­
encing variables 

3)10ng-range forecasts within the 
unified Ohio CO.rrectional Master Plan. 

None - During the 1980 sessi.on of the 
Oklaho~ Stage Legislature a bill was 
passed which set a limit on the depart­
ment's population capacity. The estab­
lishment of strict capacity levels has 
tended to negate the need for project­
ing populations. 

HOH f1ETHOD(S) ARE BEINg REVISED/ 
NEW tlETHOD(S) BEING DEVELOPED 

Methodology, revised in February, 1980 
provides for trend analysis of annual 
admissions and average sentence 
lengths, predictions of releases by a 
"life-table" approach, and the addi­
tion of predicted net-change to the 
previous year's population. 

Three methods are utilized: The computer-based .system is very 
1 )hi storical.: popul ation of the system newoo Other methods are conti nuously 

varies directly with the risk group reviewed. 
(males, ages 15-29), inversely modi-
fied by U.S. military strength. dir-
ectly modified by the unemployment 
level 

2)Ana]ysts of intake patterns, coupled 
With Parol e Board actions 

LENGTH AND FREQUENCY 
OF PROJECTIONS 

(:) 
changes to provide up-to­
da te fi gures . 

10 years 
prepared biennially 

2-4 years 
prepared biennially 

Projections made at three 
1 evel s: 
l)for remainder of 1979-81 

biennium 
2)for the 19(31-83 biennium 
3)through the year 2000 
prepared biennially 

o • 

AREAS WHERE PROJEC­
TIONS ARE USED 

. ') 

HO\-l AGENCY ESTHIATES 
THE RELIABILITY OF 

ITS PROJECTIONS 

l~!budget fairly good for as 
2\~departmental planning long as present trends 

continue 

l)budget 
2)bedspace 
3)confinement and 

community corrections 
needs 

1 )budget 
2)program/organization­

al planning 
3)facility construction 

very good on short­
range forecasts, de­
pendi ng upon i nf1 u-" 
encing variables being 
identified prior to 
their impact. (e.g. 
permissiveness, 
career criminal pro­
jects, crime cycles, 
etc. ) 

fair at best - the 
predicted population 
seldom comes within 
5% of the actual pop-. 
ulation for any pro­
jection beyond 1 year. 
Too many factors 
impinge which are un­
predictable (shifts 
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STATE 
'0 

11ETHOD( S)OF PROJECTION 

Oregorf' 3)computer':based regression analysis of 
(Cont. ) associated factors (offense and arrest 

patterns, risk group, etc.). 

Pennsylvania linear regression C~, 

Rhode None 
Island 

South 
, 

Regression analysis is used to determine 
Carolina the future admissions rates of three 

£Iroups: regul ar offenses. youthful 
offend~rs, and others (parole violators, 

. transf~rs, etc.). Predictors used in 

'~ 

the regreSSion analysis are "popu1ation-
at·o ri5k" and unemployn:ent. Future re-
1 eases are deter'mined by a matri x of 
parol e el-igibi11ty dates and earned-
work credit release dates. 

(I 

" 

South The prison population is estimated by 
Dakota., observing changes in the population of 

" those in the "law-breaking" ag~ bracket 

0 

and the number of people in county 
ja 11 s. 

Tennessee The NationaJ", Cl earinghouse prepared the 
most recent"'projection based on prior 

,. pri son and sti,lte popul ations. Previous 
predictions were based on past commit-
ment trends and the projected growth in 

~ 
() the state I s population of persons aged 

' .. l8-?9. ,-
.;,;:,u 

i;: ~ 

0 

0 

_~ ____ o _____________ _ 

HoH 11ETHOD(S) ARE BEING REVISED/ LENGTH AND FREQUENCY A~~~~SW~~~EU~~g~EC-NEW "1ETHOD(S) BEING DEVELOPED OF PROJECTIONS 

.~ 

long-range: 20 years budget 
short-range: 5 -years 
prepared semi-annually 

, 
, 

,. 
<;;\ 

" c 
The methodology is refined as addi- long-range: 10 years 1 ~caPital improvements, 
tiona1 data becomes available. short-range: 2 years 2 budget 

3)program needs 
u Q 

. 
,', 

,. 

" 
\.) 

. ~,f 
'".J 

"predictions are prepared budget 
annually 

" '0 

-
1 )capital construction There is currently discussion in long-rilnge: 5 year$ 

regard to adopting formalized methods short-range: 1 year ~ --', 2)budget 
of population projection to be used last projection was 
on a consistent basis. 

" 
prepared in 1977 

" 

, 

0, 

f, 

.::;.. 

0 " 
q 
( 

. 

HOH AGENCY ESTI~~TES 
THE RELIABILITY OF 

ITS PROJECTIONS 

in judicial decision 
making, legislative 
changes, changes in 
Parole Board policies, 
etc.) 

predictions have been 
fairly accurate 

'0 

The' predicted average 
popu1 ation for FY 1979 
was 7,767, which com-
pared to the actual 
average population 
was ~8.1% accurate. 
The predicted average 
population for FY 1980 

was 7,928, and after 8 
months, the actual 
average population was 
7..724 -
fair -
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STATE 

Texas 

Utah 

Vermont 

Virginia 

Washington 

00 

.. 

~lETHOD(S) OF PROJECTION 
HOH I1ETHOD(S) ARE BEING REVISED/ 

NEW r-1ETHOD( S) BEING DEVELOPED 
LENGTH AND FREQUENCY 

OF PROJECTIONS 
AREAS WHERE PROJEC­

TIONS ARE USED 
HOIl r,GENCY EST/NATES­
THE RELIABILITY OF 

ITS PROJECTIONS 

As of JulY J" 19781 a composite curVfl 
with lea~ lndicators hilS been uspd. 3-5 years 1 )budgq,t ,:!: 5% maximum error 

updated at the end of each 2)capital corlstruction since implementation 
of each year 

Long-range projections are based on an 
examination of linear regression of 
past prison and state populations. 
Methods ysed to make short-range pro-
jections are: _ 
l)use of the previous year's increase 
2)in/out analysis , 
3)modification of base popula~ion -to 

correspond with policy changes. 

Projections based on 3 factors: 
l)linear regression of past population 
2)pub1ic sentiment and the size of the' 

"popu1ation-at-risk" 
3)number of beds available. 

A series of linear regressions ape used 
to project,those factors which affect 
the growtli,'qf the prison population. 
These incltide the number of'new commit­
ments, their break-down according to 
sentence, the proportion of thoseparo11 
as opposed to those remaining incarcer­
ated, and the actual length of stay for 
each of t~ese groups. In addition, 
other related agencies are monitored to 
guard against being unprepared to deal 
with any sudden changes "in the system. 

constant revis\on to arrive-at a best 
estimate ) 

Other states will be contacted to 
revise the current model or develop 
a new one. " 

New projections must be developed to 
adjust for the impact that recent 
1egi$lative changes will have on the 
prison population. 

(J 

long-range: 10 "years 
short-range: 1 year 
prepared when it seems 
appropriate 

3-5 years 
prepared when requested 

long-range: 5 years 
short-range: 3 months 
prepared at the end of 
each fiscal year 

(J 

In/out analysis which projects aqmis­
sions on the basis of their ratio to 

The main thrust at this time co~ierns long-range: through 
refining the present methodology, FY 2000 

the "at-risk" population and by offense 
grouping. Projected monthly admiSsions 
and the current resident population are 
run through a length-of-stay probabi1- ~~ 
ity distribution based on data on re- (~r' 
cent releases to estimate monthly' re-

although a project to review predic- short-range: through 
tion methodo10gi.es will begin soon. FY 1985 

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

l)to~identify the not bad 
effects of changes in' 
policy and practices 

2)facility and staff ~, 
needs 

l)construction needs 
2)staffing needs . 
3)planning needs . 

Short-term projections 
are used to evaluate 
and emphasize the 
effects of short-term 
policy changes. 

.' in preparation of both 
operating and capital 
budgets 

il 

too early to tell 

Projections have been 
accurate to within 
+ 0.1% of the actual 
population figures 
for periods up to 
three years in the 
future. 

quite ~ood (especially 
in comparison with _ 
former estimates), 
although predictions 
tend to be somewhat 
conservative 
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" HO!-l '1ETHOD(S) ARE BEIN,G REVISEIJ/ 
STATE "'ETHOD( S) OF PROJECTION NEW HETI10D(S) BEING DEVELOPED 

"'Wa s h i nJton 
(Cont. 

leases. The resulting baseline pro-
jection is adjusted to account for the 
estimated impact of anticipated diver-
ston programs or changes in law and/or 
pol ~Cy. ~ 

0 

" West None The'legislature has been in the pro-
Virginia " cess of revising the criminali"-code 

for several years. Until that pro-
cess is complete, no reliable pre-
dictions can be prepared.' 

','. 

Wisconsin The average population for 16 quarters Slight modifications to projections 
analyzed using the statistica1 package are made based on administrative 
for the social sciences (SPSS). The policy decisions. 
slopes and standard error of estimate " 
are used to calculate a' linear extra-
polation. This projection is used"as a 0 

'" -::-0 

starting point for the corrections 
staff, who use their knowledge of pro-
grams, policies, loWS, and other influ-
encing factors to arrive at their best 
prediction. 

Wyoming Current rates of incarceratibn (per 
1,000 people in general population) are 
compared with projections of the gen-
eral population which are promulgated 
by public utilities. 
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LENGTH AND FREQUENCY 
OF PROJECTIONS 

., 

1\ 

f) 

16 quarters maximum 
prepared quarterly 

., 

long-range: 10 years 
short-ral')!ie: 2 yea rs 
prepared quarterly, 
annually 

0'':; 

,:. 

0 
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,~ 
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AREAS ~/IIE.RE PROJEC-
TIONS ARE USED 

'. 

1 )budget 
. 

2)general information 

1 )budget 
2)program planning 
3)resource allocation 
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HOI~ r.CiI;JICY f.S WlIl n:; 
THE RELIABILITY OF 

ITS PROJECTIONS 
~ 

.) 

not estimated 

(' 

Rrevious projections 
have been 92% 
reliable. 
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