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PREFACE 

This report is based on a survey conducted of all State Departments of 
Corrections on their prison population projection methods. It represents 
information gathered early in 1981. Funding for this report by the 
Illinois Department of Corrections, Bureau of Policy 
Development/Research, was provided by the III inois Law Enforcement 
Commission. Points of view or opinions stated in this document are 
those of the authors and do not necessarily represent the official 
position or policies of I.L.E.C. 
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I. INTRODUCTION 

Early in 1981, the Illinois Department of Corrections, Bureau of Policy 
Development, received a Management Systems, Research and Procedures 
Assistance Grant from the Illinois Law Enforcement Commission*. The 
focus of this grant was twofold: design and validation of prison 
classification instruments and improvement in the Department's prison 
population projection methods . 

This report, one of two being prepared on prison population projections, 
is aimed at improving IDOC's knowledge of current projection techniques 
used by various state correctional agencies. It is primarily based on 
responses to requests from other states regarding population projection 
methods currently used, with additional input based on our own 
experience. Material from the growing literature on prison population 
projection methods is also included in the discussion. 

As part of this information gathering effort, the project research staff 
requested Directors of Corrections in states throughout the nation to 
supply information on the projection techniques used by their 
departments. The response has been magnificent. To date, we have 
received replies from 45 states, Washington, D.C., Puerto Rico, the 
Federal Bureau of Prisons, Guam, and Canada. 

The requests included the following questions: 

1. What method(s) have you used? (It would be most helpful if the 
details were sufficient to allow us to replicate Y0ur method on our 
population. ) 

2. What are the projections for your prison population in the near and 
distant future? (Even if you do not have formal projection 
methods, your estimates of prison population changes are useful.) 

3. 

4. 

How accurate have past projections been? (Both the difference 
between the actual and projected population and the lag between 
projection being made and projected to date are of interest.) 

Who used your projections? (Did the projections help the state 
legislature decide on your appropriation? Were the projections used 
internally to plan staff and t'esource allocation?) 

The responses to the first question were generally quite specific. 
However, this was not alway~ universal since several states do not have 
detailed written accounts of their methods. With the increasing 
sophistication of techniques, short descriptions leave many unanswered 
questions. Some of the more detailed accounts are written for internal 
consumption and assume that the reader has considerable knowledge of 
the workings of the particular system. 

*1 LEC Grant No. 3890: Management Systems, Research and Procedures 
Assistance, February 1, 1981 - September 30, 1981. 
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Appendix I provides a summary description of the methods used by each 
responding jurisdiction. * 

This survey of projection techniques is not the first one conducted in 
the United States. At least two surveys have been previously conducted 
by other states. The Florida Department of Offender Rehabi I itation 
conducted a similar survey in 1977, and the Kentucky Department o~' 
Justice completed another one in 1980. A comparison between these two 
surveys indicates several changes between 1977 and 1980. Our survey 
shows that still more changes have occurred since the 1980 Kentucky 
survey. These will be discussed in Appendix II. 

Responses to the second question were very specific. Almost all 
jurisdictions supplied us with their most recent projections of anticipated 
prison population, for the near and distant future. Not all jurisdictions, 
however, make projections on an annual basis. 

The responses to the last two questions were less specific. Determining 
accuracy on the basis of published reports is not an easy task. Prison 
projections are based on certain assumptions concerning future 
developments. As the system moves toward the target date of tl1e 
projection, one is able to judge the accuracy of these assumptions and 
adjust projections accordingly, narrowing the degree of uncertainty. 

Subsequent reports do not always distinquish between the original 
projection and latel~ adjustments. This fact renders any efforts at error 
measurement highly suspect. I n addition, while a department may use 
one particular method today, it may also have accurate data on other 
methods utilized in previous years also. Several jurisdictions, however, 
have no data at all, due to a lack of long term experience with 
projections. Judging accuracy is also very subjective. While some 
departments seem to be satisfied with approximate projections, other,s 
require a much higher degree of accuracy. Appendix III looks at the 
accuracy of the method used where the data are provided by a state. 

With respect to the last question, the majority of respondents indicated 
that projections have been used by departments and legislatures. 
However, most were not sure about the specific impact of the 
projections, especially with regard to appropriations by the legislature. 

*If the present report indicates that we have misunderstood the 
techniques in some of the states, we would very much appreciate their 
comments so corrections could be made in any future publication. 
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II. THE OBJECTIVES OF PRISON PROJECTIONS 

Forecasting future trends is one of the more difficult tasks confronted 
by analysts and administrators. Difficulties may arise due to a lack of 
sufficient data, a lack of long term experience with projection 
techniques, or the need to rely on forecasts from other fields (see 
Chapter III, The Logic Behind Projections). Despite these difficulties, 
almost all states are engaged in making some form of prison population 
projections. Of the 4S jurl'sdictions responding thus far, only two (West 
Virginia and New Hampshire) do not try to project their prison 
population. Two other jurisdictions not currently making projections are 
in the process of instituting procedures to make them. In all other 
~ta~es! . projections are ma~e on. ~ more or less regular basis. Many 
jurls?I':i.lons have ~ecently intensified projection efforts by utilizing more 
sophisticated techniques and by investing additional monies and effort in 
this activity. 

The mo~ement toward use of more sophisticated projection techniques 
stems, In part, from recent court decisions agC\inst crowding conditions 
in prisons. This issue will be discussed later. Another reason for the 
will~ng~ess . to invest time and money in making prison population 
projections IS the fact that jurisdictions view these projections as a very 
Important management and budgetary tool. 

A. How Projections Are Used In The States 

What are the objectives of this projection tool? The answer to this 
question has more than a mere theoretical significance. Different 
objectives requi re different !evels of accuracy, different techniques, and 
diffel~ent time lags (how far In advance the information is needed). 

Most states share similar goals for their projections. Nevertheless 
differ~nces ~o 7xist am~ng the states in the actual use and application~ 
of thel~ p~ojectlons. Dlf~erences also exist in circumstances surrounding 
the projections. These differences are likely to influence the actual uses 
of forecasts. Table 2-1 presents some of the similarities and some of the 
differences. Since the table includes items which were not specifically 
requested, there is insufficient information for inclusion of jurisdictions 
under each head~n~. The percentages of lIyes ll responses represent, 
therefore, the minimum number of states for which a particular situation 
applies. 

It is evident that legislative budget requests are a major concern of 
departments of corrections. They try to use projections in support of 
these. re~uests. Only three jurisdictions do not do so. The significance 
of ~hls. Issue puts many departments under pressure to produce quick 
proj~~tlons. Several ~tates indicated that these projections are then 
modlfle~ by the leglslatu~es, mostly by reducing the projected 
pop~latlon. Some of .the legislatures also attempt to get projections from 
outside sources. It IS unclear whether this apparent mistrust has been 
caused by unreliable past projections or simply by a belief that the staff 
of a department of corrections would want to see its budget grow and 
would, th~refore, tend to overproject. 
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TABLE 2-1. PERCENTAGE USES OF PROJECTIONS BY STATES AND OTHER JURISDICTIONS 

I 
IARE SEPARATE METHODS 
USED FOR LONG & SHORT 
TERM PROJECTIONS? 

I I 
IARE PROJECTIONSIIF PROJECTIONS 
ISUBMITTED TO ARE SUBMITTED 
ILEGISLATURE, TO LEGISLATURE, 
EXECUTIVE? EXECUTIVE, ARE 

THEY EFFECTIVE, 
"INFLUENTIAL"? 

I . 
I ARE PROJECTION 
TECHNIQUES USED 
IN IMPACT 
STUDIES? 

I 
IARE ALTERNATIVE 
ISCENARIOS PROVIDED 
IFOR PROJECTIONS? 
I 
I 
I 

------------------------------ ----------- ----------------------__ ----1 
YES 

NO 

INSUFFICIENT 
INFORl'lATION 

TOTAL PERCENT 

.. 
( 

.~-

14.0 

76.7 

9.3 

100.0 

43 

72.1 

7.0 

20.9 

100.0 

43 

( f 

.... 

22.6 44.2 37.2 

9.7 46.5 51.2 

67.7 9.3 11.6 

100.0' 100.0 100.0 

31 43 42 
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B. Long Term vs. Short Term Projections 

It is advisable to distinguish between short and long term projections, CiS 

at least six states do. * While short term projections are used for 
personnel and budgetary planning, long term projections are required 
for long range planning of capital outlays, such as adding new prisons 
and renovating eXisting ones. 

The required lead time for personnel and budgetary purposes is between 
one and two years. This lead time is needed to plan the budget request 
and is used in support of the request in legislative hearings. Long 
range projections are needed because of the lead time required for the 
construction of new prisons or the renovation of existing ones. Prison 
construction is expensive and time consuming and does not allow for 
many shortcuts. It may take up to 5 years, or even longer I to complete 
a maximum security prison. If we add to that the time needed to submit 
and approve a request for appropriation and the time needed to purchase 
land and settle potential law suits, the necessary lead time may reach 
10 years. 

During the 19701s, prison authorities around the country were often able 
to adjust to rising prison populations within relatively short periods of 
time by double ceiling and by acquiring mental health facilities. The 
deinstitutionalization policy in the mental health fieid, which had started 
in the late 1950 l s (in some states) and continued in the 1960's, had 
considerably reduced populations of many state hospitals (and in some 
cases causing a shift of a portion of that population into the criminal 
justice system). Departments of corrections we~'e able to convert several 
closed mental institutions to prisons. In Illinois, this method led to the 
reopening of Logan and East Moline Mental Health facilities as prisons. 
It should be obvious that this approach cannot last forever. Even when 
closed mental institutions are available, it may take years to convert 
them to prisons, or overcome public resistance to having a prison in the 
community. 

Unfortunately, whether because of budgetary constraints or because of 
lack of faith in prisons projections, legislatures have tended in the past 
to approve new prison constructions when there were already strong 
pressures on the system. When new prisons were finally completed, 
they were quickly filled, leading many to conclude that prison 
populations will always strive to reach capacity. Since very few prisons 
have been built under no pressures of crowding, it is very difficult to 
disprove this point. Nevertheless, there have been periods when 
prisons remained empty, or half empty, for several years. For example, 
Illinois prison population declined from 1961 to 1973 without any major 
decline in capacity. In 1972, felony admissions started to rise again. A 
year later the size of the inmate population started to increase. Yet, 

*The major concern in these states is the time needed for projections. 
For short term projections, a short-cut technique may be used, even 
when its accuracy is suspect, simply because projections are needed 
often and quickly. 
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in 1974, the department decided to reduce the rated capacity by 
adopting the individual cell concept. 

Fortunately, long term projections require less accuracy than do short 
term projections. As we shall see, errors in projections tend to 
accumulate through the years. Usually, the longer the range, the 
larger the error. (Sometimes, there are lucky errors. These occur 
when one error compensates for another.) 

It is important to understand that the definition of "Iong" and "short" 
are very subjective. What may be considered short by one jurisdiction 
may be considered long by another. For example, Oregon regards 
projections of up to two years as short and projections of up to 20 years 
as long. The District of Columbia, on the other hand, views projections 
of up to one year as short and projections of up to thl~ee years as long. 
For Alaska, projections of up to five years are still regarded as short. 
The different distinctions are probably caused by different 
circumstances. Whatever their definition, very few states project beyond 
20 years, and few states project beyond five years with any degree of 
confidence. It is possible that the length of the projection period will 
increase if and when forecasters have more experience with their 
projection techniques. 

It is also important to note that long, as well as short, term projections 
are not necessarily used for increasing the capacity of the prison 
system. Efforts to counteract possible increases in prison populations 
may lead to the introduction of alternatives to incarceration, early 
release programs and legal and administrative changes (such as reducing 
the number of parole revocations, increasing support to county facilities, 
and probation subsidies). 

The possible use of prison projections for counteracting potential future 
trends may lead to viewing these projections as inaccurate. It is a 
paradox that good projections may be regarded ~ highly inaccurate-BY 
pOlicy makers 9.!l!.Y. because these ~ policy makers ~ these 
projections to counteract expected trends. As long as prison projections 
are used by authorities to determine policy changes, these authorities 
should realize that their action may alter the conditions which led to the 
particular projections. This fact must be considered in evaluating 
existing projection techniques. Good forecasters are always careful to 
spell out the assumptions under which they make their prediction. 

C. 9ther Important Distinctions 

Besides th(i! distinction between long and short range projections, the 
literature r'eveals another important goal for projections. Projections are 
used to help departments in studying the impact of new legislation or 
recent court decisions. 

Some states use their projection techniques for straight impact studies. 
Others merely provide different "scenarios" of future trends because of 
shifts in policy. 
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We feel that the difficult task of impact projection will eventually be 
?et~er. s.erved through a clearer understanding of processes in other 
Jurisdictions. After all, new legislation in one state may be old 
legislation in another. 

The pressur.es under which projections are made deserve special 
attention. Since the early 70s, prison populations in most jurisdictions 
have increased dramatically. The sudden, and mostly unexpected, rise 
has led to a stronger felt need for projections. This need has been 
intensifi7d. ~ately by extreme conditions of crowding and by several court 
or~e~s 11~ltl~g ~he number of persons that can be housed in many of the 
eXisting institutions. In at least seven respondent jurisdictions, there 
~as . be:n a recent court order limiting populations at some or all of the 
InS~ltutlons. (Sometimes the court order is directed at the conditions 
which are caused by crowding; sometimes it directly limits the size of 
~he. population.) Besides these seven, three othet' states have also 
Ind.lca~ed to .us that they operate under extreme crowding conditions. 
This. information had been unsolicited by us and the actual numbers may 
be higher. For example, Illinois, which is not one of the seven states 
is currently involved in a court battle over the crowding issue. A~ 
temporary me~s.u:es', states have resorted to early release programs, use 
of county facilities to hold new admissions sentencing guidelines and 
expans!ons of ~'alte:natives. to incarceratio~lI. $ince new prison~ are 
expensive and require relatively long lead times, policy makers want to 
know whether the ,increases are temporary or not. While state 
gov7rnments may be ~illing t~ tolerate crowded prisons for short periods 
of t.lmes, they recognize that If there is no relief in sight, it is better to 
begin to prepare for it. 
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III. THE LOGIC BEHIND PROJECTIONS 

Forecasters of prison populations have been using several techniques in 
their attempts to accurately project future prison' populations. Although 
these techniques differ substantially from one another in important 
respects, they do share common logical presuppositions. A better 
understanding of this logic will help the discussion of indicators and 
projection techniques contained in Chapters V and VI. 

It is best to start with a fundamental caveat: all projection techniques 
involve assumptions. 

While intuition may playa major role in making projections, they should, 
nevertheless, be based on measurable information regarding the past and 
present. Forecasters study various past and present relationships 
between "indicators" and the lito be projected" variable. They then 
generally assume that these relationships will continue into the future. 

Since more people are familiar with horse racing than with projections, it 
is possible to explain the logic of projections by equating it with 
handicapping horses. The handicapper studies previous performances 
and present conditions of the horse and uses that information to 
determine the likelihood of success in the future. The forecaster uses 
similar logic. However, unlike the handicapper, the forecaster often 
does not have distinct criteria of past success and present health. 
He/she has to explore many possible past relationships and determine 
which of these relationships "explain" cho.nges in prison population in 
the past and whether they are likely to continue into the future in some 
predictable fashion. Projection techniques differ in outcome depending 
on the types of past relationships being explored and un the assumptions 
about the nature of these relationships in the past and in the future. 

All techniques have to assume that some present relationships will, or 
will not, continue into the future. Other' assumptions also have to be " 
made (for example, the assumption that a relationship is linear). That 
is why the same technique may be accurate under some circumstances 
and inaccurate under others. Good forecasters try to collect as much 
information as possible in support of their assumptions. 

The sensitivity of projections to incorrect assumptions may not be the 
same for all assumptions. While some projections may remain fairly 
accurate despite certain assumptions being incorrect, others may be vital 
to the accuracy of the projections. A small error in such assumptions, 
may lead to substantial projection inaccuracies. 

The previous discussion leads to an inevitable conclusion: much depends 
on the kind of information available. When very little information is 
available, the simpler techniques may be far superior to the more 
sophisticated ones, since they require fewer assumptions. When more 
data are available, this may change. 

There are also times when it is clear that certain assumptions cannot be 
justified. For example, when new legislation supplementing probation 
services is passed, it cannot be assumed that past patterns of 
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commitments to prison will continue into the future. It would· also be a 
mistake to assume that they will not continue. 

I mpact studies are frequently used in such cases to estimate the impact 
of change on the current situation. Since new legislation is involved, 
lack of previous experience hampers the attempt to estimate impact. In 
some circumstances, experience in other jurisdictions may be helpful to a 
degree. However r since jurisdictions are different in many respects, 
similar legislation may produce different results because it interacts with 
different sets of variables. While impact studies may be sufficient to 
point toward the general direction the system is going, it is unlikely 
that they can produce, or even prretend to produce, an accurate picture 
of the future. 

Our questionnaire did not measure this problem directly, but several 
states have indicated that their criminal justice systems have undergone 
important legislative and policy changes. The major types of changes 
are listed in Table 3-1. Commentary by several respondents suggested 
that these changes made their efforts at projections more controversial. 

It must be emphasized that Table 3-1 represents unsolicited information. 
The actual number of states experiencing major legislative and policy 
changes is much higher, reflecting the current feeling that existing 
1I0ld ll methods have failed. That so many jurisdictions discuss the issue 
in reporting their projections is an indication of the awareness that 
legislation and policy changes affect projections. Several states, in fact, 
have had to change their projection techniques in recent years because 
their methods no longer were satisfactory after such a major change. 

Among the more problematic are changes affecting length of stay. It 
takes years to assess the impact of these changes. Fortunately, most of 
the recent changes in this area have established determinate sentencing. 
Under some of the determinate sentence laws, length of stay can be 
estimated without waiting for the actual release of inmates. For the long 
run, determinate sentencing will probably improve projections, provided 
states can establish adequate recording of Good Time Credits and better 
offender tracking information systems. 
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TABLE 3-1. MAJOR LEGISLATIVE AND POLICY CHANGES DISCUSSED 
BY STATES REPORTING ON 

THEI R PROJECTION TECHNIQUES 

TYPE OF CHANGE NUMBER OF STAT ES REPORTI NG 

1. Legislation Affecting 
Sentencing 3 

2. Legislation Affecting 
Length of Stay 6 

3. Parole Board Policy 
and Reorganization 7 

4. Other Changes 2 

Total 18 
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IV. CRiTERIA FOR METHODS ASSESSMENT 

Our review of the literature has revealed several methodological 
approaches to projecting prison populations. In Chapter VI the major 
"techniques" will be reviewed. However, in reality, almost every 
jurisdiction has its own unique method. Differences between 
jurisdictions in terms of the structure of the correctional and criminal 
justice system and the nature of available data are responsible for much 
of the variety. Furthermore, lack of communication/information transfer 
between jurisdictions has also led to the use of different methods by 
"similar" jurisdictions. We.\ hope that the present publication will 
encourage greater information exchange between states. When a state is 
considering improving its projection capabilities, it will need some 
criteria which will be helpful in its decision-making process. The 
present chapter discusses some essential criteria for making that needed 
assessment. 

The purpose of this chapter is not to provide an agency with a tool to 
determine the best method. Such a method does not exist. Each 
jurisdiction ---should analyze. its own situation and adopt or devise the 
method best fitted to its unique circumstances. In Chapter VI, the most 
commonly used methods are assessed on the basis of the criteria 
presented below. 

As part of our criteria development efforts in Illinois, twelve assessment 
criteria have been identified. Here they are divided into four groups: 
the first group includes criteria dealing with external validity; the 
second group deals with the tasks faced by projection methods; the third 
group includes criteria of internal validity; and the fourth group 
includes a long list of' practical considerations which should be taken into 
account. 

A. Criteria of External Validity 

All projection techniques strive to be as accurate as possible. The 
accuracy of a method or the likelihood that it will be accurate will always 
be considered in assessing projection techniques. 

1. Accuracy 

Projections are designed to help policy makers in their decision-making 
processes. A better understanding of what the future holds, it is 
assumed, will lead to more rational decisions. Money will not be spent 
on unneeded prisons or services but will be appropriated when the need 
for them is projected. Accurate projections are, therefore, extremely 
important. 

While accUl'acy should always be strived for, it should nevertheless be 
put in the proper perspective. 

First, the definition of what is "accurate" is very subjective. While 
some systems are satisfied with a 10% error rate, others are dissatisfied 
with anything above 1%. Obviously, the need fot:' accuracy rises with 
increasing crowding conditions and the need to plan new prison 
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construction or renovation. If the system can easily handle errors in 
projections, the importance of accuracy is diminished. 

Second, present methods have not been around long enough for accurate 
data to be available. Thus, when new projection techniques are 
considered, their accuracy and applicability assessment may not yet be 
available. One way to solve this probjem is to use historical data to 
predict the recent past. This solution and its limitations will be 
discussed under criterion validation. 

Third, there is the problem of self-fulfilling and self-defeating 
prophecies. When projections are taken into account in the decision
making process, some decisions may act to conteract the projections. 
For e~ample, when forecasts suggest a large increase in prison 
population, the Parole Board may be encouraged to release an increasing 
number of inmates. In this instance, the projection will lead to its own 
defeat. Under other circumstances, a similar projection may lead to a 
decision to build additional prisons and the reduction in overcrowding 
Alay then convince some judges to sentence offenders to prison even 
though they would not have done so under previous conditions. In this 
instance, the projections would be self-fulfilling. 

Even if it is determined that one method is more accurate than others it 
is not necessarily the best method for a particular jurisdiction if it 
scores low on some of the other criteria. Furthermore, similar methods 
may produce different results in different jurisdictions. Even within the 
same jurisdiction, a method may be accurate during some periods and 
inaccurate during others. 

2. Validation 

Validation is a process of testing the accuracy of one or more methods. 
I n this process, projections on what is already known can be used to 
test for accuracy. 

Valid~tion is an. importar:t step in choosing the appropriate projection 
technlqu,e .. It IS v:ry II k~ly that a correctional agency considering a 
new P\Oj~ctl?n. technique Will not have sUffi<;Jent data on its accuracy in 
ot~er jurisdictions. Even if it did, there would be no guarantee that 
this accuracy would be duplicated. Validation is a partial solution to 
this problem. 

In assessing the feasibility of a projection method it is important to 
getermi~e first if it lends itself to validation. The~retica"y, validation 
IS possible for all methods; in practice this is not always so. Sometimes 
enough data are available fot' a particular projection technique but not 
for the val idation process. ' 

Since validation requires more historical data, the problem is serious in 
~tates who have only recently begun to collect systematic and reliable 
Info~mation on th.e criminal justice process. For example, a state may 
consider a technique which seems to require certain data on at least 
three years. For projections done in 1981, 1978 through 1980 will be 
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chosen. Reliable data exist only since 1978. Under these conditions, 
projections can be done, but a validation of the method is impossible. 

Ideally the time span used for validation should ?e .equal to the time 
span needed for projections. I,f fiv~ year projections are needed, 
validation for a five ypar span IS desirable, for a. total of 10 yea~s. 
This requirement increases the likeliho~d ~hat major legal or poliCY 
changes will affect current and future validation efforts. 

B. Versatility of TElsks Reguired of the Method 

Some jurisdictions may need more from their projection techniques than 
others r and additional tasks may require new approaches. 

1. Measurement of Change 

Sometimes a method will produce overall accurate, results bu~ will still. be 
rejected because it lacks adaptability to a~ en~lfronment with chang~ng 
circumstances. Some jurisdictions place prime Importance on measurl.ng 
the impact of new legal and/or policy c~an~es. These iml?act, studies 
involve much more than population projections. The proj,ectl~n part 
provides two projections - one without the change a~d one with It., ~he 
projection of the population with the change, minus th~ proJectl~n 
without it, provides policy makers with the expected net gain ?r loss In 
population due to the change. As. we shall :ee, some techniques are 
more readily adapted than others to Impact studies. 

It should also be noted that even inaccurate methods may still be 
adequate for impact studies. Since only the difference between two 
projections is measured, a bias in the projections may be accepted 
provided it is consistent. 

2. Ability to Project Turning Points 

While some correctional systems proceed for years with no dram,atic 
cbanges in their incarceration trends, others undergo .severe fluctuations 
in the size of their prison populations. Not enough IS known about the 
causal factors related to these fluctuations. Some explanations blame 
economic changes while others emphasize demographic chan.ges ~such ,as 
migration patterns and the size of II r isk" groups). Shifts I~ social 
values level of criminal activity and/or law enforcement practices are 
also s~ggested as possible causes for the ups and downs in the size of 
prison populations. (I ncarceration rates decline during wars but, even 
then, not enough is known about the process.) 

The Illinois institutional population may serve as a good example, ~or 
sudden reversals of incarceration trends. Figure 4-1 shows a definite 
turning point for Illinois in 1973. Several other states (but not all of 
them) underwent similar changes in the 19701s. 

Some methods are not equipped to project any turning point. Others, 
are likely to project some. None are sensitive enough to project all ~f 
them. If it is suspected that a turning point in the near future ~s 
likely, it has to be determined what the likely causes will be. AnalYSIS 
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of previous trends, plus common sense and understanding of the system, 
are important to such a determination. When the likely causes are 
selected, the technique best suited to project the turning point may then 
be tested. Both accuracy and validation assessment may be an important 
step in determining the ability of a method to project certain turning 
points. 

3. Level of Specificity Reguired 

Some jurisdictions are satisifed with end of year or average population 
projections. Others require more specific projections. For example, it 
may be necessary to distinguish between males and females or felonies 
and misdemeanors (in states where some. misdemeanors are housed in 
state institutions). In some jurisdictions, the need may arise to project 
even in greater detail the composition of the prison population. 

Two such possibilities are: projecting future needed capacity for 
maximum, medium, and minimum security prisoners and separate 
PTojeC"~jons for admissions and length of stay. For example: 

o The cost of housing a maximum security prisoner is higher 
than the cost of keeping a minimum security one. 

o A system with high turnover (short length of stay, high 
admissions) will be more expensive to maintain than a system 
with low turnover even if end year populations are equal 
because of mounting processing expenses (.::Iassification, 
admissions, and release procedures). 

C. Criteria of Internal Validity 

These criteria are important under all circumstances but they assume 
special importance when external validity cannot be determined. 

1. Theory 

There is a certain attitude in the n: ;.j of projections that if it works, it 
is good, whether or not it makes sense. This attitude eventually spells 
disaster. All projection techniques rely on time series measurements. 
The use of conventional statistical techniques in measuring relationships 
between different time series variables is a risky business. Two 
separate time series may co-vary during certain periods due to the 
impact of outside variables or even due to pure chance. Consequently, 
measured relationships in the past may not continue into the future. 
This problem. cannot be eliminated, but confidence in relationships will 
increase if they are supported by some theoretical or at least logical 
explanations. Obviously, theory is instrumental in choosing indicators 
once a method is selected. 

2. Reliance on Outside Projections 

Most prison projections cannot completely avoid a reliance in their 
projections of some outside indicators which are themselves projections, 
e.g., state population, unemployment. The need to rely on these 
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outside projections creates a major problem. In order to project prison 
populations, prison experts have to project c~anges in indicatorsabo~t 
which they know very little. This problem arises when un~mploymen.t IS 

used as an indicator of changes in the levels of incarceration. 
Economists widely disagree in their projection~ of un7mploym~n~ and 
several of their projections miss the target by wide margins. Criminolo
gists or statisticians are even less equipped to project unemployment, 
yet several of them reluctantly rely on projected unemployment as ,an 
indicator for making their projections. 

A rule of thumb in this regard is that a forecaster should rely on 
projected outside indicators only if he/she feels more confidence in using 
them than in projecting prison populations directly. 

3. Reliance on Assumptions 

Every forecaster has to rely on some assump~ions. . The. most common 
assumption in projections is that past trends wl.1I contlnu~ In the fut.ure. 
Another common assumption that external indicators will behave In a 
certain way, has already been discussed earlier. While making 
assumptions in forecasting is Lmavoidable, some important steps should 
be taken to reduce risk: 

o Assumptions should be spelled out. 

o 

o 

Assumptions should be rationally supported by available 
information' and, at the very least, should be theoretically 
sound. 

The number of needed assumptions per projection method 
should be weighed against the degree of confidence in these 
assumptions. 

Sometimes reliance on several assumptions in a sophisticated technique 
will prod~ce projections which are less accurate. than a simpler tech~i~ue 
with fewer assumptions. This may occur especially when several similar 
assumptions are made with similar biases '(creating a cumulative effect). 

D. Practical Considerations 

While it is always nice to have lithe best", practical considerations are of 
prime importance in choosing a projection technique. Most states are 
well aware of it. Some of the more important considerations we have 
identified include: 

1. Money 

Some techniques are very cheap to handle. While they may produce less 
accurate projections (but not necessarily so), the price to pay for 
increased accuracy is not worth the effort. This will be particularly 
true for some small jurisdictions which have undergone very little change 
in recent years and do not have crowded institutions. 
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2. Personnel for Instituting Projections 

More sophisticated techniques require personnel with specializations not 
always available "in house". An agency may choose to hire someone to 
do their projections or rely on outside consultants. Either way, the 
result is extra cost. 

3. Personnel for Maintenance 

Once a technique is established, there is constant need to maintain it by 
updating the data base or by adapting (lituning the model") to changing 
circumstances, e.g., new legislation, changes in indicators. 

More sophisticated techniques require a larger data base, more computer 
programming and more testing, and research staff with strong experience 
in statistical techniques. It would be a mistake to get into a new 
technique without calculating the maintenance requirements in staff time 
and money. (This error has been made in the past by some of the 
reporting states.) Equally problematic is the hiring of outside 
consultants, to institute projections who then leave without a built-in 
maintenance capability. The availability of an ongoing maintenance 
capability is an important criterion in choosing a technique and in 
choosing consultants. 

4. Time 

Many jurisdictions operate under time pressures. Projections are 
required often and quickly. This frequently precludes the use of more 
sophisticated methods. For this reason I several states have instituted 
two projection techniques - one for quick projections and one for more 
deliberate projections. 

5. Nature of Data 

Any technique is only as good as its data base, and data cannot be 
forced or " created". If the data needed for a sophisticated method do 
not exist, or are highly inaccurate, a simple method may produce equally 
reliable results. 

A sophisticated technique with an inferior data base should be used only 
if other criteria indicate a need for it and plans are underway to 
improve the data base. When this is done, the technique should not be 
used for actual projections until the data base matches the sophistication 
of the technique. 
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V. THE INDICATORS 

Indicators are the backbone of every type of forecasting. At the very 
least, past behavior is used as an indicator for projecting into the 
future. Indicators come in all shapes and forms and display different 
characteristics. Each indicator is unique and may be best suited for a 
specific type of forecasting. The selection and use of an indicator 
depends on several factors. 

Certainly, the relationship between an indicator and the projected 
phenomenon should be strong. In statistical terms, the indicator(s) 
should explain a large part of the variation in the dependent variable. 
If one indicator does not do an adequate job, it can be combined with 
several others. For reasons of efficiency, however, it is not good to 
ii'lclude an endless number of indicators. 

Besides the strength of the relationship, other criteria play important 
roles in deciding which indicators are more suited than others. Since 
projections deal with time series relationships, lagging the 'indicators is 
of utmost importance. Lagging a time series means its transformation to 
another time series which is made up of its previous observations. A 
strong relationship between a lagged indicator and the dependent 
variable (admissions, prison population) is more beneficial than a strong 
relationship between unlagged variables. If changes in the indicators 
precede changes in the dependent variables, the forecaster can rely on 
solid indicators for projecting prison populations. Otherwise, separate 
projections of the indicators themselves will have to be made 
(necessitating another "tier" of indicators). This lagging of indicators 
actually transforms them into lIieadiiig indicators ll • 

It is highly unlikely that projections of' prison populations will ever be 
based solely on leading indicators. The required lead time is simply too 
long. Under these circumstances, 'indicators which are easier to project 
are preferable over others, even if the relationships between them' and 
the dependent variables are not as strong. 

A. Types of Indicators 

Numerous indicators have been presented in the literature for use in 
projecting prison populations. One of the efforts of this project was to 
identify and review the applicability of various indicators to prison 
population projections. This discussion concentrates on five groups of 
indicators: 

o Demographic Indicators 

o Economic Indicators 

o Social Indicators 

o Criminal Justice Indicators 
~, t 

o Correctional System Indicators 
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Table 5-1 provides by group indicators currently reported in use by 
states in their prison population projection efforts. 

A brief look at the Table reveals that social indicators are not currently 
in use, even though they are much talked about. Social Indicators have 
emerged as an area of special scientific interest only recently and the 
historical data base is very limited. This may account for their lack of 
use in prison projections. When data on fear of crime and punitive 
attitudes toward criminals are consistently collected for longer periods of 
time, they may be important additions to the list of variables currently 
in use. 

B. Discussion of Current and Potential Future Indicators 

A review of the current types of indicators· (Table 5-1) also raises 
serious questions and suggests that additional indicators not currently in 
use may be potentially beneficial (Table 5-2). 

1. Demographic Indicators 

The use of demographic data as indicators of incarceration is based on 
the assumption that when the population at risk increases, the number of 
persons committed to institutions increases as well. This would make 
sense if "all things being equal ll is added. Unfortunately, many times 
things are not equal. Other variables such as crime rates, arrest rates, 
and conviction rates may have to be added to the equation. I n the 
1970's, many states experienced increases in general population and 
admissions to prisons. This relationship had not always existed and may 
not exist in the future. 

Since there is strong evidence that certain groups are more likely to be 
incarcerated than others, several states measure the changes in the size 
of these particular risk groups only. Others use the entire general 
population but disaggregate it into risk groups with different risk 
levels. This approach may indicate increases in incarceration even when 
there is no increase in general population, as long as the composition of 
the general population changes (larger' high risk groups). This issue 
will be discussed in more details in Chapter VI. 

The most common risk factors used are sex, age, and race. Sometimes, 
location is added (city - non-city; urban - rural). In general terms, 
young, non-white males from urban areas form the highest risk group. 

Demographic indicators enjoy a definite advantage over other types of 
indicators: due to the vast experience in population projections, they 
are more reliable than projections of most other indicators. 

2: Economic Indicators 

Only unemployment data are currently in use. There are two prevailing 
approaches to the relationship between unemployment and incarceration. 
According to one approach, unemployment creates financial distress, idle 
time, and frustrations which lead to crimes and admissions to prison. 
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TABLE 5-1. INDICATORS USED IN PROJECTING PRISON POPULATIONS 
IN 44 u.s. JURISDICTIONS AND CANADA 

TYPE 

Demographic 
Indicators 

Economic 
Indicators 

Criminal 
Justice 
Indicators 

Correctional 
System 
Indicators 

# OF STATES 
INDICATORS USiNG THE INDICATOR 

General Population 5 
Risk Group(s) (2) 17 

Total # of Jurisdictions 
Using Demographic Indicators (1) 21 

Unemployment Rates (Lagged 
or Unlagged) 
Unemployment Numbers 

Total # of Jurisdictions 
Using Economic Indicators (1) 

# of Crimes 
# of Arrest 
# of Convictions 
# of Prison Sentences (3) 
Sentence Length 
Other Court Information (4) 
Commitments to Detention, 
Jail Population 
Legislation 

Total # of Jurisdictions 
Using Criminal Justice Indicators (1) 

# of Admissions 
Length of Stay 
Prison Popl,lation (Primary Only) 
Prison Behavior and Movement 
# of Releases 
Parole Data (5) 

Total # of Jurisdictions 
Using Correctional System Indicators (1) 

6 

1 

2 
3 
4 
3 
5 
5 

2 
2 

15 
15 
17 

3 
2 
4 

6 

15 

34 

(1 ) 

(2) 

Totals are not summations of individual indicators because 
jurisdictions may use more than one indicator in a given type. 
Includes disaggregated general population (entire population is 
divided into groups with different risk probabilities). 

(3) 

(4) 
(5) 

.~--------

Including probabilities foral! major alternative dispositions 
(Minnesota) . 
Court intake, indictments, unspecified. 
# of parole hearings, # of parole grants, "parole actions", parole 
population, participation in parole programs. 
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The other approach stresses unemployment. Decision-makers (policemen, 
prosecutors, probation officers, judges, parole officers, and parole 
boards) treat the employed and unemployed person differently. An 
employed person facing the judge is more likely to receive probation than 
an unemployed one. Similarly, a person with a job to come back to is 
more likely to be paroled than a person with no employment prospects. 
Even for two unemployed persons, a court disposition may reflect the 
potential for employment which is low in periods of unemployment and 
higher during periods of low unemployment. 

The first approach leads to lagging unemployment because of the ti'Xle 
gap between the commission of crime and admission to prison. Tne 
second approach requires no lag. It should be noted that the two 
approaches are not necessarily mutually exclusive. Current evidence is 
not conclusive as to their relative merits. (Our own initial analysis for 
Illinois shows the highest correlations at time lag=O, giving added 
support to the second approach.) 

Both approaches suggest that unemployment numbers 
indicators than unemployment rates. Unemployment rates 
unemployment but also the size of the work force. 
numbers reflect only the size of the unemployed group. 

may be better 
reflect not only 

Unemployment 

Since it is still unclear whethet' unemployment should be lagged or not, 
and whether numbers should be used instead of rates, some forecasters 
have opted to use lagged unemployment together with unlagged 
unemployment and the number of unemployed together with the rate of 
unemployment. This may make sense as long as it is supported by the 
data. It should also be remembered that when independent variables are 
highly correlated, the multiple regression analysis between them and the 
dependent variable may be distorted (problem of II mu lticulinearity ll). 

Another distinction between types of unemployment data is almost 
completely ignored in the literature of prison projections. Unemployment 
information is available adjusted (through X-11) and unadjusted. 
Unadjusted figures reflect the real numbers and rates of the 
unemployed. Adjusted numbers and rates smooth the differences 
between seasons. While both may be used, it would be useful if 
forecasters would specify which of the two they are using. If only 
annual data are used, the question of seasonality is obviously irrelevant. 

It is reasonable to expect relationships between unemployment and 
incarceration. However, some of the states rely on regression analyses 
based on very few observations. The increases in unemployment and 
admissions to prison during the 1970's may still be coincidental and may 
not reflect true relationships. Some states produce correlations well 
over .9 for very few annual observations. It is very unlikely that these 
correlations will remain that high for longer periods. 

Since evidence suggests that the likelihood of incarceration is high for 
certain "risk" groups, it would seem likely that unemployment in these 
particular groups would be a better indicator of imprisonment than 
general unemployment. Nevertheless, none of the states which use 
unemployment as an indicator, relies on risk group unemployment. This 
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may be caused by a lack of accurate historical data or confidence in 
projecting it. 

This problem exists for general unemployment as well. Projecting 
unemployment is a task economists find difficult to accomplish and there 
is no reason to believe that criminologists will do a better job. Previous 
government projections of unemployment have been proven wrong. With 
that track record, it makes little sense to use unemployment as an 
indicator for long term projections. For short term projections, 
unemployment may be a useful indicator, especially when lagging it is 
possible. 

While unemployment is the only economic indicator currently in use, 
other economic indicators are available for use. Among them are gross 
national product (per capita); index of leading economic indicators; 
number of business and corporate failures; rate or number of persons 
below proverty line (family, individual; white, non-white); stock market 
indexes (Dow Jones, Standard & Poor); number or rate of persons on 
welfare or other state or federal support. Some of these indicators may 
be easier to project. The index of leading economic indicators may be 
particularly useful, because it precedes economic changes and, 
therefore, has a "built in" lag. 

3. Criminal Justice Indicators 

The relationship between criminal justice data and prison population is 
obvious. Changes in the number of crimes, arrests, and convictions can 
easily be tied to changes in the number of pr,ison admissions and prison 
populations. Other criminal justice trends may also affect imprisonment. 

I n view of this ~pparent relationship, the number of states relying on 
criminal justice information is surprisingly small. The reason for this 
neglect is the difficulty in using these criminal justice indicators to 
directly project admissions to prison and prison populations. Further, 
some. of these indicators II lead" prison admissions by a year and, 
sometimes, even more. This is the time it takes from the initial crime to 
the final sentence to prison. Since a large portion of crimes are 
commited by juveniles, the lead ~ime may be even longer. A juvenile 
crime wave in 1980 may precede an adult crime wave in 1983, and an 
adult incarceration wave in 1985. (Here we must consider the time 
needed for a juvenile criminal group to move into the ranks of the adult 
criminal group, the time needed for apprehension and conviction and 
some time under probation supervision for first offenses as adults.) 

Other points of consideration suggest that using criminal justice data has 
definite benefits. When the early stages of the criminal justice system 
are projected and are then used to project later criminal justice and 
system indicators, a system of "assumption checks" is produced. If 
projections turn out to be inaccurate, it would then be possible to 
pinpoint the error to a particular assumption or a particular "internal" 
projection. The error could then be analyzed and corrected, when 
necessary. (Some of these lIerrors" may be due to temporary conditions 
and may not require corrections.) 
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Furthermore, since not all crimes carry the same risk of incarceration, it 
would be feasible to use data on early criminal justice stages for only 
certain serious crimes and to give different weights to different crime 
groups. (This would be done automatically in a stepwise multiple 
regression analysis.) 

Other types of criminal justice indicators listed in Table 5-1 need special 
attention. II Legislation ll is unique because it cannot be incorporated 
formally into a mathematical or statistical model. It is used informally by 
two jurisdictions. We suspect that other jurisdictions also use legislative 
changes informally to adjust their formal models. Legislation is not 
mentioned because its use is informal. The high emphasis placed by 
several jurisdictions on impact studies suggests that the impact of recent 
or proposed legislation is not taken lightly. 

The other indicator in need of special attention is IIsentence lengthll
• It 

is used as an indirect indicator of IIlength of stayll or as an intermediate 
process in determining length of stay. Sentence length is used in states 
with new determinate sentencing legislation, where IIlength of stayll 
cannot be determined. It is also used by some states to '1elp determine 
release on parole since parole eligibility depends on sentence length. 

Criminal justice indicators which are not currently used, but may be 
considered for the future as leading indicators, are admissions to 
juvenile institutions', court backlogs (as an indicator of the lag between 
arrest and conviction), and estimated size of the criminal population 
(persons on probation, and parole are the highest risk group). 

Further exploration is needed of the lag between future crime rates and 
of prison populations. 

4. Correctional System Indicators 

The number of inmates in a correctional system is a function of the 
number of offenders admitted and their length of stay. All the system 
indicators listed in Table 5-1 except one are direct or indirect measures 
of these two variables. 

The indicator IIprison population" deserves special attention. Prison 
population is the independent variable of prison projections. Populations 
of prior years are always part of the projection process. If some 
indicator IIprojectsll prison populations in the past, it is assumed that it 
will be able to project it in the future. IIPrison populationsll in Table 
5-1 refers to those cases where it is used only as a IIprimaryll indicator, 
i.. e., that future population is projected solely on the basis of past 
trends in prison populations. 

System indicators are used more than others because forecasters of 
prison populations know them better and have more confidence in them. 
Many of thel'iI, however, are used only as secondary indicators; namely, 
they are projected by some outside indicator and are then used to 
project the population. 
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The three most used system indicators ("admissions ll , IIlength of stayll, 
and IIprison populationll) are frequently disaggregated into major groups 
(felony-misdemeanor, first admissions-readmissions, etc.) and are also 
used in conjunction with other types of indicators (for example, number 
of admissions of young, non-whites from certain counties). 
Disaggregation will be discussed in more detail in Chapter VI. 

A system indicator which has come into prominence with a recent report 
on prison projections done for the National I nstitute of Justice is not 
currently in use. That report raised the possibility that prison 
populations are a function of prison capactiy and developed a 
methodology which incorporates capacity as an indicator. (U.S. 
Department of Justice, American Prisons and Jails, Vol. 'I: Population 
Trends and Projections, 1980.) 

Although Table 5-1 lists only six system indicators, it should be 
realized that these are very general in nature. IILength of Stayll, for 
example, incorporates several operational definitions and several different 
procedures of measuring it. For some states, parole eligibility date may 
be a necessary ingredient. For others, it may be insignificant. Some of 
the major procedures for determining admissions and length of stay will 
be discussed in Chapter VI. 

C. Summary 

Our discussion has revealed a wide open field of indicators. Many 
indicators are currently in use but others deserve consideration in the 
future. Table 5-2 provides a partial list of promising indicators. More 
research, extended data bases, experimentation and theory will lead to 
the identification of other promising indicators. 
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TABLE 5-2. POSSIBLE INDICATORS OF PRISON POPULATIONS 
(INDICATORS NOT CURRENTLY IN USE) 

Type 

Economic 
Indicators 

Indicators Comments 

10 Gross National Product I 
I Per Capita IWhen any economic indi-
10 Index of Leading Economic Icator is used in a time 
I Indicators Iseries, it is important 
10 Number of Business and Ithat it will be standar-
I Corporate Failures Idized. For example, all 
10 Rate and Number of Person Imoney indicators should 
I Below Poverty Line Ibe with constant dollars. 
10 Stock Market I ndexes I 
10 Number and Rate of Person I 
I on Welfare I 

~------_I--~--~~----------_I 
Social 10 Fear of Crimf! IWhat is needed is more 
Indicators 10 Attitudes Towards Criminals Iconsistent observations 

I I for longer periods and 
I I more studies on the 
I I relationships between 
I I social indicators and 
I Ithe criminal justice 
I Isystem. 

~~~----_I I~~ ___ ~ ___ ~~ __ _ 
Criminal 10 Juvenile Arrests I Police and court data, 
Justice 10 Admissions to Juvenile Iwhile usually available 
I ndicators I I nstitutions I in some form, do not 

10 Estimate of Criminal I always correspond to 
I Population Icorrectional data. 
10 Court Backlogs ISome problems in this 
, 'area will be discussed 
, lin Chapter VI. 

~-:--____ I I '::---=-=-_---:~_.....,..,..,...--
System 10 Capacity 11. The problem with 
Indicators I I system indicators is 

I I not that they are not 
I I used but that some-
I I times they are used 
I I when they should not 
I , be. The quality of 
I I data in many jurisdic-
I I tions is still lacking, 
I I despite tremendous im-
I I provements in recent 
I I years. What is needed 
I I most of all is time to 
I I develop good and con-
I I sistent data bases. 
I 12. Capacity is very sub-
I I jective and its defin-
I I ition changes con-
I , stantly. This should 
, I always be taken into 
I I consideration. -------------, ,-----------------
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VI. THE METHODS 

Forecasters of prison populations have followed a path similar to the one 
taken by forecasters in other fields. The similarities between the 
history of prison projections and projections of the general popuiation 
are of particular interest. Early projections of the U.S. population 
extrapolated past trends in general population into the future. In the 
19301s, attempts were made to project the general population by 
projecting separately birth rates, death rates, and migration. I n the 
1950 1s, these ~hree components were further disaggregated. For 
example, projections of birth rates were no longer based on the general 
birth rate of previous years. Instead, birth rates were calculated 
separately for young women and older ones. The disaggregation did not 
result in immediate improvements in projections, but it made sense, 
because it allowed forecasters to trace specific trends and adjust 
projections more easily when necessary. Prison projections have 
generally followed this same path, with one exceotion: there is a recent 
trend for uSing time series analysis. The time' series models currently 
in use are merely more sophisticated models of extrapolating past trends. 

Current projections of the U.S. population have a good reputation for 
accuracy. It remains to be seen whether the newer methods in 
projecting prison populations will enjoy a similar reputation. It seems 
that prison projections have to rely on more unpredictable variables. 
While birth rates, death rates, and migration patterns do not usually 
undergo sudden and dramatic changes, factors such as crime rates, 
arrest rates, length of stay, and several others are more susceptible to 
such changes. 

Previous surveys by the states of Kentucky and Florida, as well as by 
other's, have identified five distinct types of projection methods. 

1 , Linear regression. 

2. Multiple regression. 

3. Ratio. (Not included in the Florida survey.) 

4. Simulation, 

5. Time series analysis and non-linear approaches. (Not included in 
the Florida and Kentucky surveys.) 

Table 6-1 reviews the use of these five methods by the jurisdictions 
reporting to our survey. Note that several jurisdictions use more than 
one method. Only projection techniques currently in use are included in 
the table. 

The most popular method right now is simulation, but, as we shall see, 
sever'al simulation models are used. Simulation users also apparently 
hav~ . enough confidence in the method to rely on it exclusively, In 
addition to the 18 jurisdictions which use simulation, at least four others 
are in the process of implementing a simulation model. One state is 
implementing multiple regression, another is working on a combination of 
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multiple regression and time series, and another is implementing a ratio 
model. While linear regression is still popular, several jurisdictions 
are in the process of replacing it. Of the five states which use "other" 
methods, four rely on informal analysis of information and intuition. 
One state (Vermont) uses rate of growth which may be regarded as a 
linear model or a non-linear one, depending on how it is used. 

The following discussion of methods is an effort to simply explain what 
they do and what are the limitations of each. Every effort has been 
made to use non-technical descriptive language. However, some 
mathematical symbols have been used. 

For the purpose of continuity, the present discussion will rely on the 
distinctions used by others. However, with the exception of linear 
regression, each of the methods has several variations and differences 
between variants may be significant. Even linear regression has 
undergone some recent innovations which have introduced some variety. 

In the following pages, the five types and the major subtypes will be 
reviewed. This review is not designed to present the mathematical and 
statistical methodologies. Reviews of these methodologies can be found 
in several books and articles, some of which are included in the 
bibliography. What will be provided here are the logical steps involved. 
Mathematical and statistical equations will be included only when they 
contribute to the general understanding of these logical steps. 

A. linear Regression 

Fifteen jurisdictions use linear regression for projections, six of them 
exdusively. 

I n linear regression, a relationship between two variables is expressed 
as a straight line. An equation for a straight line is y=ax+b, where a is 
the slope of the line and b is the y intercept. I n order to identify the 
line which best describes the relationship, it is customary to choose a 
line for which the sum of the squares of the differences between yls on 
the line and their corresponding real y is a minimum. The attempt is to 
minimize the expression ~ (y_yl)2 or L [y-(ax+b)]2. (The two 
equations are equal because in a straight line yl = ax+b.) 

The values of a & b can be determined through matrix algebra 
techniques. 

The way in which linear regression can be used to make projections is 
obvious: in a solved equation, if we determine the value of x, we can 
project the value of the corresponding y. 

linear regression can be used with any independent variable (x), but in 
projections of prison populations it is customary to take "time" as the 
independent variabl.a. I n a time series, "time" only goes up. (After 
1980 there will always be 1981, never 1979.) Consequently I linear 
regression projects a continuation of the straight line established for 
prior observations. "Time", in a sense, is used here as a "dummy 
variable". I n reality, past trends of y detei~mine its future values. 

30 

1 , 

1 
-
,-

q-
II 
"'~ 

f 

!i 
'\ 

" 

I 
i 

1 
I 

]" 

When linear regression is discussed as a projection method, the 
dependent variable is always the projected prison population. However, 
linear regression as a statistical technique may also be employed as a 
part of other projection methods. 
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TABLE 6-1. USE OF FIVE PROJECTION MODELS AMONG 
U.S. JURISDICTIONS AND CANADA 

Linear 
Regression* 

Multiple 
Regression 

Ratio** 

Simulation 

Time 
Series 

Other 

None 

Total 

Number of Jurisdictions 
Relying on the Mf~thod 

15 

6 

5 

18 

4 

5 

7 

60 

Number of Jurisdictions 
Relying on the Method 

Exclusively 

7 

1 

1 

14 

1 

5 

7 

36 

*This includes non regression linear models. 
**Includes combination of ratio and exponential function (Guam). 
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While the role of the slope and the intercept in projecting future trends 
is clear, equally important are two additional quantities associated with 
regression analysis -- the coefficient of correlation and the distribution 
of the residuals. Regression analysis chooses the "best" fitting line. 
The coefficient of correlation (r) tells us how good is this "best" fit. 
Many times even the best fitting line for a particular relationship does 
not inspire confidence in predicting accurately the value of y from the 
value of x. This would occur whenever the actual values of y differ 
significantly from the corresponding yls. Only very high coefficients 
are usually accepted for linear regression (as a projection technique). 

The distribution of the residuals usually receives less attention than the 
correlation. This may be a mistake. The residuals are actually the 
deviations of the actual yls, from their corresponding yls on the "best 
fit" line. If these residuals are not distributed randomly (or equally) 
around the regression line, the relationship between the variables is not 
linear and projecting the linear line into the future would produce grave 
errors. The importance of a careful examination of the residuals is 
commonly demonstrated in the following example: Suppose we are 
studying the relationships between the first ten integers and their 
squares. These numbers and their corresponding squares are: 

1 1 

2 4 

3 

4 

5 

6 

9 

16 

25 

36 

7 49 

8 64 

9 81 

10 100 

The correlation coefficient (r) of the regression is very high (.97). We 
would normally be happy with much smaller correlation coefficients. 
Despite the high correlation, the regression analysis fails to predict 
observation No. II accurately (99 instead of 121) and the discrepancy 
between the expected value of y (yl) and the observed y keeps widening 
with each additional observation. Even when 11 and its square are 
added to the regression equation, the correlation coefficient is still a 
high .93. The non-linearity of the relationship between the numbers 
and their squares is evident in viewing a scattergram of the values of 
the two variables, and even more evident in viewing a scattergram of the 
residuals and the fitted line, as demonstrated in Figure No. 6-1. 
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The linearity of the relationships between two variables can be tested in 
several ways. A standard program such as IDA analyzes linearity 
through scattergrams of the residuals, "runs" of the residuals, normal 
cumulative probability plots of the residuals, Skewness and Kurtosis, 
coefficients, and a plot of the residuals. IDA also provides warnings 
whenever the residuals are excessively auto-correlated, an indication 
that they are not randomly distributed around the regression line. 
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FIGURE 6-1. 

~C~lT[ft PLOT OF 10 Sr~UDARDIZED VALUES OF 50 

J 

2 

0 
- w 

Ul 

-I I I 

·-2 

-3 

- - - - : - - - - : - : - - - --3 

VERT. VAR. 
IIORIZ. VilR. 
SAtlf'l E S IlE 

-2 -I o 

HEAN STD.DEV. 
3.B500EtOI J.4174EfO' 
5.5000EtOO J,0211EfOO 

= 10 

----------------------

r-- -~i 

VS. NUN 

- - - - : - - - - : -
2 J 

.'L 

r r- I 

SChTIER fLOT OF 10 SIAN~ARDIZED VALUES OF RESIDU VS. FITlEO 

J 

2 

0 

-I 

'-2 

'-J 

; - - - - . - -. - - : - : - - - -
-3 

VERT. V,\R. 
IIOR IZ. VftR. 

-2 

IIEAII 
O.OOOOEH)O 
3.0500E.01 

-I o 

5T[I. (lEV. 
a.1240EtOO 
J.;nO~HO' 

._---: 
2 

fl 

i 

! 
I 

~ 
I 

j 

II 
rl 

I 
1 



" : 

---------------------------------------------------------------------

.. ~. ..' '. . 
The issue of linearity raises a related problem. 'Choosing the base 
period for the regression may affect the projections. Figure 6-2 
presents again Illinois Prison Population between 1965 and 1980. 
Included in this figure are the regression line for the entire period and 
a two segment regression line. It is clear that the base period 1965-1980 
would provide a different projection than the period 1974-1980. Even 
when the differences between base periods are not so obvious, the 
decision about the proper base period does make a difference. Table 6-2 
provides three sets of projections for the Illinois Prison System. The 
first set is based on the period 1965-1980, the second on 1974-1980 and 
the third on 1977-1980~ 

It is clear that using the entire period as the basis of projections will 
lead to grave errors. In fact, the 1981 projection is 2000 inmates under 
the 1980 actual population. Less obvious is the difference between the 
two other base periods. Without any clear turning point between 1974 
and 1980, the two base periods still produce widely divergent 
projections. Choosing the right base period requires better 
understanding of the system. In Illinois, the difference between the two 
base periods probably has something to do with: 1) The practice of 
early releases of prison inmates which started in December 1980, first as 
a result of a court order and then as part of departmental policy of 
reducing crowding conditions in the system; 2) Temporary effects of the 
new 1978 determinate sentencing legislation. 

A regression analysis may provide a standard error for the predicted 
population. This error appears in parentheses in Table 6-2 (I DA would 
do it automatically for projections of future values of y). This error is 
a function of the deviation of the residuals from the line, the length of 
the base period and the length of the projected period (the longer the 
projection -- the higher the error). Forecasters should not ignore this 
standard error. If it is not within their acceptance of error range, they 
should not rely on the projections produced by the regression. 

I n assessing the feasibility of using linear regression, some definite 
advantages of the method emerge. It is very easy to validate, does not 
rely on any outside projections, and employs few assumptions (actually 
only one assumption, although it is a big one: that the past trend will 
continue into the future). In addition, it scores high on all the 
practical considerations: It is cheap to maintain, requires no specialized 
personnel and very little maintenance efforts, can be produced fast and 
often and requires a set of data (end year or average population) which 
is visually more reliable than most. 

If linear projections in the past have proved to be accurate, linear 
regression may be a good tool. However, it will fail to measure the 
impact of changing circumstances, will not project turning points, and 
will provide very little specificity for the projections (at most, separate 
linear regressions can be used for separate sub-populations). 
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FIGURE 6-2. 
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TABLE 6-2. PROJECTED ILLINOIS PRISON AND CENTER POPULATION 
FOR THE YEARS 1981-1983 (END YEAR) 

THROUGH LINEAR REGRESSION WITH 
THREE BASE PERIODS 

(S. E. OF PREDICTED POPULATION) 

I 1981 Projected "j1982 Projected 11983 Projected I 
Base Period 1980 Population Population Population I Population I 
________________________________________________________ ---------------_1-----------------

1965-1980 12,5.39 

1974-1980 12,539 

1977-1980 12,539 

10,335 
(1,640) 

14,029 
(572) 

12,823 
(282) 
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10,515 
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14,985 
(580) 

13;343 
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10,696 
(6,648) 
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(589) 

13,863 
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It is also hard to find any theoretical justification for it. 

A recent improvement to linear regression -- the two segment line -
does provide a better analysis of past turning points, but cannot project 
these turning points into the future. 

As is true for all projection methods, linear regression should always be 
supplemented by a careful analysis of past trends. If past turning 
pOints are better understood, their likelihood in the future can then be 
estimated and linear regression can then be used only when no turning 
point is expected. 

We have emphasized the importance of analyzing the residuals to 
determine linearity. Sometimes, non-linearity can still be corrected by 
manipu!ating the dependent or the independent variables. A common 
practice is· to log the independent variable. Technically, this procedure 
actually transforms the function to a non-linear one, although it is not 
treated as such here. When data transformations such as these are 
needed in order to transform a non-linear function into a linear one, 
specialized personnel may be needed. 

Finally, while linear regression is at best a crude method of projection, 
with very little effort, it could be used as a supplemental method for 
fast, short term projections, even when other, more sophisticated, 
methods are available. 

B. Multiple Regression 

Linear regression is actually a special case of multiple regression, but 
when multiple regression is referred to, it is implied that there are two 
or more independent variables. An additive function which describes 
this relationship may get the form: 

y=a + b1x 1, + b 2 x 2+····.··. bkxk 

Again, the values of a and b can be estimated and a best fit line 
established. The preceeding discussion on linear regression applies to 
multiple regression as well. The relationship itself cannot be graphically 
illustrated the way linear regression can because it is multi-dimensional. 
The residuals, however, can be graphically illustrated and should be 
vigorously analyzed for signs of non-linearity or non-randomness of any 
other kind - (seasonally, for example). 

While it is conventional wisdom that "multiple regression" implies at least 
two independent variables, for our purposes, every regression analysis 
in which the independent variable is not "time" is regarded as multiple 
regression (only one state uses one non-time independent variable). 

Unlike time, other independent variables in a regression may go up and 
down in a time series. Therefore, while the regression line will always 
be straight, the projection line will not. For example, if it is 
determined that prison population would go up and down with 
unemployment, if unemployment is projected to go down, so will prison 
population. 
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The two major indicator groups used in' multiple regression have been 
unemployment and risk group population. Criminal justice data have also 
been used. 

Presently, risk group population has "'two advantages over other 
indicators. There is a considerably longer data base and future 
populations can be projected witl"! some confidence. 

Unemployment data, on the other hand, have been consistently collected 
only in the ,'ecent past and are very hard to project. In Illinois, 
consistent disaggregated and non-disaggregated data on unemployment 
are available o!1ly since 1970. Total unemployment data have been 
collected and published since 1948, but the methodology of calculating 
unemployment was changed in the 1H70's. Data for the period after 1970 
were adjusted to the new methodology (differences between the two 
methodologies are substantial). 

For lack of lengthy series of data bases, forecasters have relied on 
multiple regressions with' very small n1s (frequently less than 10). Some 
states have tried to combat the problem by moving to monthly 
observations. Doing so may only introduce "noise" (random error) into 
a time series which is still very short. 

With very short time series, high correlations may be coincidental. In 
the 19701s, unemployment and prison populations soared. This has 
produced very high correlations between the two variables. Table 6-3 
presents a list of disaggregated unemployment data which have produced 
correlations of .85 or better with male felon prison population for Illinois 
(based on the period 1970-1980, no lag). 

The breakdown to disaggregated groups is very helpful here. Of the 11 
coefficients, none is for male unemployment. Of twenty-seven 
coefficients over .80, only three are for male groups. Fourteen are for 
female groups. 

The high correlations between unemployment of women and mal.e prison 
populations, at the very least, raises the possibility that unrelated time 
series just happened to co-vary during a short span of time. We 
suppose that some hypothetical explanation for this phenomenon can be 
found. Nevertheless, this example should serve as a warning against 
taking things for granted. More specifically, those using total 
unemployment in multiple regressions should consider disaggregating it to 
see if their theoretical reasons for including uoemployment are 
supported. ~ 
The problem of short time series for the independent variables may be 
improved in time if federal and state agencies stop changing their 
definitions and methodologies. Potentially more serious is the difficulty 
in projecting the independent variables I a problem which was discussed 
in Chapter V. 
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TA8LE 6-3: HIGHEST CORRELATION COEFFICIENTS AMONG 
198 DISAGGREGATED UNEMPLOYMENT DATA AND 

FELON PRISON POPULATION IN ILLINOIS (N=11) 

Age Group (1) , Location (2) ISex (3) IRace (4) 'Type (5) I Correlation with I 

i 
I, 

~ 
fi 
" u -

25-44 

25-44 

16+ 

25-44 

20-24 

18+ 

25-44 

25-44 

16+ 

20-24 

20-24 

Note: 

(1) 

(2) 

(3) 
(4) 
(5) 

I I I I I Felon Population' 
I I I , I 
I I I I I 
I T I F I NW I N I .89 
I I I I I 
I I I I , 
I T I T I NW , N I .87 
I I I I I 
I I I I I 
I T I F I T I N I .87 
I I I I , 
I I I I I , SMSA , T , NW I N I .86 
I I I I I 
I I I , , 
I ecc I T I T , R I .86 
I I I I I 
I I I I I 
I cce I F I T I R I .86 
I I I I I 
I I I I I 
I CCC I T I NW I N i .85 
I I I I I 
I I I I I 
I T I F I T I N I .85 
I I I I I 
I I I I I 
I SMSA I F I T I N . I .85 
I I I I I 
I I I I I 
I SMSA I F I T I N I .85 
I I I I I 
I I I I I 
I CCC I F I T I R I .85 
I I I I I 

198 unemployment variables were used overall, the disaggregations 
were: 

I 
I , 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 

Age group = 4 (16-17; 18-19; 20-24; 25-44) except for Chicago SMSA 
where 16-19 replaced 16-17 and 17-18. 
Location. = 3 (To.tal, Chicago Center City, Chicago §.tandard 
Metropolitan §.tatlstical Area SMSA). 
Sex = 3 (Male, female, Total-) .--
Race = 3 (White, Non-White, Total). 
Type = 2 (Numbers, Rates). -
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Since forecasters have difficulties in pr'ojecting economic and criminal 
justice data, they tend to assume that continued levels of. the 
independent variables will remain unchanged, will go down I or will go 
up. Under these circumstances it may be wise to make similar 
assumptions directly for prison populations. After all, these forecasters 
know the prison system at least as well as they know the yps and downs 
of the economy. Even with criminal justice data as independent 
variables we feel that forecasters may be batter off projecting prison 
populatio~s directly, because here they are aware of some definite 
constraints, such as prison capacity. 

This discussion does not mean that multiple regression should not be 
used with economic and criminal justice data as the independent 
variables. Such an analysis does provide much insight into the changes 
in prison population and may provide reasonable estimates for comparing 
the impact of two or more economic or criminal justice scenarios. 

Unlike most other indicators, population data have been available for 
several years. Census data are considered reasonably accurate and data 
for in-bE'!-tween periods can be extrapolated by the forecaster or may 
already be available in federal or state agencies (state agenices 
interested in this kind of information are budget ,bureaus, departments 
of education and commerce and planning agencies). Our own experience 
with projections of Illinois disaggregated populations has shown 
reasonable accuracy, although some migration patterns have not been 
fully anticipated. 

Any time multiple regression is used for projecting prison populations or 
as part of any other projection technique (see discussion on simulation), 
the impact of multiculinearity on the regression analysis should be 
considered. Some degree of multiculinearity exists whenever independent 
variables have a correlation other than zero. It creates problems when 
this correlation is very high. Multiculinearity may lead to high standard 
errors, among other things. A way to avoid the problem is to modify 
one of the variables in a way that will negate its relationship with 
other(s) independent variable(s) but not with the dependent one. This 
difficult task may be done on a trial and error basis or on the basis of 
more solid theoretical and logical foundations. 

Multiple l"'egression will be able to project certain turning points, may 
have some theoretical support and scores high on all practical 
considerations (but not as high as linear regression). It cannot measure 
the anticipated impact of most changes and provides no specificity. It is 
easy to validate, but this may mean reducing a number of observations 
which may already be too small. It relies on outside pl~ojections and will 
fail whenever these projections are proved to be incorrect. A reliance 
on few past observations may put too much emphasis on shakey 
assumptions. 

C. Ratio 

The relationship between ,two variables can always be expressed in 
ratios. If the ratio and one of the variables can be projected, the other 
variable can be projected as well. 
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If r = -y
x 

then 
y = r x, 

where r is the ratio and x and yare the two variables. 

In this equation y can be projected when the future values of x and the 
ratio can be reliably estimated. Several states do feel that this can be 
done, in particular with demographic indicators such as the general 
population or any risk group. 

The first step is to establish past ratios which can easily be done and 
can be graphically illustrated. Figures 6-3 and 6-4 provide graphic 
illustrations of the ratio of Illinois male prison population per males 
between the ages of 17-39. Figure 6-3 charts changes in the rates of all 
male prisoners and Figure 6-4 is" confined to felons only. For 
convenience, the ratios have been multiplied by 100,000 to provide rates 
of persons in institutions per 100,000 members of the risk group. 

Some social scientists claim that incarceration rates in a society tend to 
stay at an equilibrium. We suppose that it could be argued in a very 
general sense that Figures 6-3 and 6-4 support the claim. However, at 
least for prison populations, the fluctuations should not be ignored. 

Whenever these rates fluctuate, forecasters have to determine what rates 
to rely upon. 
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FIGU;'E 6-3. 

RATES OF INCARCERATION IN ILLINOIS:1941-1980 
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FIGURE 6-4. 

RATES OF INCARCERRTI~N IN ILLIN~IS:1941~1980 
(HALE FELONS ONLY PER 100.000 
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The conventional wisdom is that recent ratios are probably more 
indicative of future trends than old ones. If even recent periods show 
considerable variations in ratios, researchers can either average the 
ratios in the significant period or establish a trend and continue it into 
the future. Averaging makes sense only if ratio differences are ass.umed 
to be random error. If this assumption cannot be made, any sUitable 
statistical method can be used to establish the nature of the trend, 
including linear regression (with or with0u.t mOdi~ications), non-linear 
smoothing, moving averages, and any other tIme serIes approach. 

Some states use the ratio model in steps. I nstead of calculating the 
ratios of prisoners per population, they calculate ratios for several 
intermediate criminal justice steps. For example, 1) crimes per 
population; 2) arrests per crimes; 3) convictio~s per arre~ts; 4) 
admissions to prisons per convictions; and 5) prIson populatIon per 
admissions. Seemingly, this procedure will not improve the initial 
projections. After all 8 x 1a will always equal 8 x ~ x~. Howev~r,. the 
advantage of the procedure is that whenever an error In the projectIons 
occurs it can be traced to a particular step, leading to a better 
understanding of the mechanisms involved. This better understanding 
will eventually lead to better projections. Even for initial projections/ 
future ratios for each step may be fine tuned to produce better 
projections. 

If the age composition of the prison population is known, ratios can be 
used separately for different age groups. Doing so in combination with 
the inclusion of some intermediary steps brings the ratio approach closer 
to some of the simulation models. 

Although we discussed here ratios per population, the same approach can 
be used with any other conceivable indicator as long as it makes sense, 
can be supported by some theoretical arguments and produces go~d 
results. The advantage of demographic indicators is merely that theIr 
projections are more reliable than most. 

The method receives high marks for ease of validation, reliance on 
minimum outside projections, and on all practical considerations. 

The level of specificity it provides is low, its versatility is limited and it 
can project only turning points produced by p~ojected drastic ch~n.ges ~n 
the indicator. Consequently, the method IS not very sensItIve In 

measuring the impact of proposed sentencing legislation. This legislation 
affects sentencing directly and prison population only indirectly. There 
is always a time lag between the full impact on the two and the ratio 
method cannot produce estimates on this time lag. Assuming that 
enhanced or reduced numbers of releases will simply compensate for 
sentencing changes will lead to grave results, as indicated by the vast 
increases of prison populations in the 19701s. 

The method will therefore produce better results in states with proven 
stability of rates of incarceration and no plans for major changes in the 
criminal justice system. 
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D. Simulation 

Simulation seems to be the most popular approach in recent years. More 
and more states are trying to adopt it. The sketchy data on accuracy 
of projection methods do not provide evidence yet that this approach 
leads to more accurate projections. Even so, many states are still 
interested in it. It is primarily due to some potential benefits which will 
be discussed later. 

Despite these potential benefits, states should not rush into any 
simulation technique without careful preparations and a long test period 
in which the procedure is tested and is supplemented by other methods. 

Although the method generally requires more special programming than 
any other, we believe that the most difficult steps involve preparing the 
files for the simulation procedure and not using the procedure itself. 

Previous surveys discussed simulation as a single technique. In reality, 
simulation is only a general category of several techniques which have 
some things in common but are different in some important details. 

All simulation techniques can usually be expressed in one or the other of 
the following two general equations: 

1. Population = admissions x length of stay, or 

2. P = P 1+ A-R, wher:, P is the projected end year population for the 
year in question, P is the population in the previous year, A is 
the number of admissions during the year in question and R is the 
number of releases during this year. 

I n order to simulate the process which leads to projecting P, two 
parameters have to be estimated--admissions up to the date(s) for which 
the projections are made and releases up to that point. That is why 
simulation techniques are sometimes referred to as inflow-outflqw models. 
Actually some crude simulation approaches project population without 
really projecting releases" because they are based on equation No. 1 
without getting into the specificity of equation No.2. 

Simulation models will generally (but not always) involve separate 
procedures for "aging" the population already in prison and for "aging" 
the offenders yet to be admitted (the term "aging" will refer to the 
release patterns from institutions). Since more is known about inmates 
already in institutions, projecting their release can be done with more 
confidence. 

One of the first steps in developing a projection technique is to chart 
the criminal justice and correctional systems. The charts should include 
all stages of dispositional decisions which affect admissions or length of 
stay. Figure 6-5 provides a flow chart of inmates admitted to the state 
correctional system in Illinois. The solid lines represent the physical 
flow of inmates through major stages. The dotted lines represent 
behavior or dispositional decisions which affect the length of stay in 
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FIGURE 6-5. FLOW CHART OF INMATES ADMITTED TO THE ILLINOIS DEPARTMENT OF CORRECTIONS 
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institutions. Not included in the chart are external variables such as 
age, sex, and race of the offenders These variables ·should be 
considered in building the simulation files because they may affect both 
admissions to, and releases from, the system. 

When the entire system is charted, decisions can be made whether 
simulation would be a reasonable approach and if it is--what particular 
technique should be used. In making these decisions, the nature of the 
available data base should receive the utmost consideration. Some of the 
questions to be asked are: 

o II Are good data available for all or most of the stages and the 
disposition decisions?1I 

o IIAre the data available for individuals or only in aggregates?1I 

o "If some data are not available, can their impact be estimated?" 

o "I s the information computeriz·ed?" 

o "I s it available in a form which can be utilized by a simulation 
program, and if not--what transformations are necessary?" 

The simUlation methods currently in use differ in their approaches to 
projecting admissions and projecting releases . 

1. Projecting Admissions 

Technically, projection of admission is not part of the' simulation itself, 
but it is, nevertheless, an important part of any simulation model. 
There are three major approaches: 

a. Projecting admissions through linear regression. The eat~lier 
discussion on linear regression applies here almost in its entirety. 

b. Projecting admissions through multiple regression. The earlier 
discussion on multiple regression applies here almost in its entirety. 

c. Projecting admissions through r·atios. The earlier discussion on 
ratios applies here almost in its entirety. Establishing ratios for 

. intermediate steps is the goal several states are striving for. 

The only issues in the previous discussions on the three methods which 
do not apply here are those related to the attempts to directly project 
end year populations. For example, all three approaches suffered from 
lack of specificity. This problem is reduced in simulation models because 
admissions and releases are projected separately. 

Although currently only these three general approaches are in use, 
admissions in the future can be projected through exponential smoothing, 
moving averages or more sophisticated univariate or multivariate time 
series techniques . 
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Within the three general approaches to projecting admissions, there is 
room for additional sophistication. The most prominent improvement is 
di sagg regation . At the moment, it is done main I y wi~h ratios, . but. can 
easily be adapted to linear regression. The goal of dlsagg.rega~l~n IS to 
isolate divergent impacts on the system so they could be Identified and 
measured. The most common disaggregations are by age, race, sex, and 
type of crime, but other disaggregations are possible (urban-rural, for 
example). 

Disaggregation leads to the creation of several cells. For example, 
disaggregatipn by sex (2 categories), race (2) and age (5) would 
produce 20 cells (2 x 2 x 5). If five types of crimes are added to the 
disaggregation, 100 cells would be produced. The problem with too 
much disaggregation is that it will produce too many cells, several of 
them empty. Because the rate of women admitted to state prisons is 
low, full disaggregation of females is, therefore, not recommended. 

The merits of dis,aggregation can be demonstrated by a few examples. 

a. I n a certain jUi~isdiction, most offenders committed to the state 
system are of certain age groups. If the size of this "risk" group 
is expected ttl decline in the future, admissions to prison will be 
expected to decline accordingly. While rates of admissions for «:ach 
disaggregated group remains the same, the general rate of prison 
commitments may still decline. 

b. New legislation affects admissions of a certain class of offenders. 
Since past sentencing patterns for this group are known, the 
impact of the legislation on the group can be estimated and through 
it -- the impact on overall admission rates. 

The preceding discussion introduces not only some possible merits for 
disaggregation but also introduces its major prerequisite: the need for 
a good data base on sentencing patterns of disaggregated groups .. This 
condition cannot be always fulfilled. Even when good data are available, 
they are usually available only for the most recent years, not enough to 
establish trends. 

When data on disaggregated groups are not available, states estimate 
their parameters using several sets of assumptions, hoping that several 
likely errors will cancel each other. 

2. Projecting Releases 

True simulation means an attempt to recreate the movement of an inmate 
through the system until he/she leaves. 

Ideali y , probabilities are assigned to each stage in the criminal justice 
and correctional flow charts. This invites the use of a model such as a 
Mclrkov chain in which a matrix of probability vectors is assigned to 
movements between states in the chain. Note that we are not only 
interested in the probability of movement from one state to another but 
in the probability that this will happen during the year in question. 
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Our own definition of simulation is less strict and includes every method 
in which admissions and releases are projected separately. In many 
states, the data base will not support anything more than the most basic 
simulation approach. 

The simplest methods for projecting releases involve linear regression 
and ratios. I n linear regression, past trends of release determine future 
ones, regardless of admission trends. This approach was suggested by 
the ABT report, but we have not found it in use in any of the 
jurisdictions we have surveyed. The ratio approach projects releases on 
the basis of their past ratios to admissions. 

Another technique ignores the projection of releases altogether. 
Projected admissions are multipled by projected length of stay as a way 
to estimate resident population. This requires producing estimates of 
the length of stay. The traditional method of averaging the length of 
stay of persons released from institutions over-represents short termers. 
Disaggregation may reduce this problem but not solve it. A system of 
weights may also be used to correct the imbalance, but setting the 
weights may require information which is hard to obtain. 

The best solution in our OpiniOn, is to estimate length of stay by 
dividing population (P) by admissions (A). 

~ = estimated average length of stay. 

The advantage of this approach is that the same relationships are 
actually projected into the future. 

P = A x estimated average length of stay. The most accurate 'approach 
to estimating length of stay requires following a cohort of admissions 
until all members are released. This is an impractical approach for 
states using the simple approach of multiplying admissions by length of 
stay. These states probably use the simple approach because others are 
too expensive, time-consuming, and cumbersome. Following cohorts for 
many years is very expensive, time-consuming, and cumbersome. In 
addition, this procedure is not sensitive to recent changes. If the 
maximum sentence for a particular offense is five years, following the 
cohort for 'five years to establish an average stay may reflect a five year 
old sentencing policy and not a more recent one. 

The more sophisticated techniques of estimating re·:3.3ses involve some 
type of "probi;tbility functions". (The term is used here in a very broad 
sense. ) 

Releases are projected by applying these release probabilities on 
offenders projected to be admitted into the system. These probability 
functions are estimated from prior experience. When 30% of an inmate 
group are released within a year, tl,e probability of staying at least one 
year is estimated as .70. 

These probability functions 
cohorts until their release 

are 
and 

determined 
other times 
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Whatever the process, several assumptions have to be made before the 
probabilities are estimated. 

One of the techniques used to estimate release probabilities is by 
incQt'porating the average sentence length in an e)(ponential function 
which describes the start of release probabilities arl:lund the average. 
This procedure relies on the ability of the forecaster to determine a 
reliable average and on the "fitll between the exponontial function and 
real data. 

The problem of estimatin~J release probabilities is reduced in states with 
determinate sentences when the length of stay is more predictable. 

Disaggregation of offenders can be used for simulating releases the same 
way it can be used to estimate admissions. By doing so, it is possible 
to measure the impact of changes in the composition of the prison 
population on the expected number of releases. It also makes it possible 
to assess the impact of legislation affecting the length of sentence of 
particular offender groLlps (such as increasing penalth-=s for certain 
offenses) . 

Since II simulation ll refe,l"s to a variety of techniques, it is not easy to 
discuss the merits and demerits of the model. Nevertheless, some 
general comments can be made. 

The major advantage of a good simulation technique is the diversity of 
tasks it can perform. It can measure change, project some turning 
points and provide a level of specificity which is higher than other 
methods. Despite these definite advantages, its drawbacks should not 
be overlooked. 

A simulation program is an expensive proposition. It requires computer 
time, programmers, and other personnel to develop the technique. 

The job does not end with the program in place. Data files have to be 
continually updated, assumptions employed have to be continuously 
checked and the entire program should be continuously under inspection. 
While the program may be designed, instituted, and maintained with the 
help of outside consultants, personnel inside the depar'tment should also 
be trained for updating and running it. I n short, simulation is a long 
term investment and not a one shot deal. 

When the program is set in motion, it will not always be able to produce 
immediate projections at all times upon request because of the time and 
expense involved. A backup technique for fast short term projections 
may be necessary. 

Simulation programs do have to rely on several assumptions about 
commitment rates and length of stay of several groups of defenders 
passing through several stages in the correctional system. 

If these assumptions are tested and readjusted, they may be used to the 
advantage of the forecaster. If subsequent tests of the model cannot 
test the accuracy of these assumptions, this problem is likely to generate 
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serious difficLllties. For example, some states may not have good 
computerized data bases on the practice of good time or jail time credits. 
If assumptions are made and the projections are inaccurate, newer 
assumptions will be based on no more than educated guesses. 

.!.! is not sufficient to readjust assumptions !£ their overall impact will 
produce good post-dictive projections. Two bad assumptions which 
cancel each others ~rror in ~ validation study may not do !£ for future 
projections. For example, it may be assumed that all classes of 
offenders gain or lose equal amount of good time per unit time. This 
general assumption generates a set of assumptions about prison behavior 
of different classes of offenders. Good time can then be adjusted to 
produce good results. These adjustments will not improve projections if 
some classes lose or gain credit more than others. Error in projections 
will occur whenever the distribution of offenders admitted to prison 
changes. 

The validation of simulation programs is another potential problem. 
Since some states have had reliable computerized data bases only for a 
few recent years, the tendency is to validate the simulation of the period 
which served as the basis for estimating the parameters of the model 
(numbers of persons admitted, length of stay). This usually leads to 
successful validations, but will not guarantee accurate projections in the 
future. 

Despite the pitfalls discussed here, the price may not be too high to pay 
for systems interested in specificity, measuring the impact of legal, 
administrative, and even demographic changes or long term improvements 
in projecting turning points. If the decision is ti~t proceed with 
developing the technique, it should be done with great care as a 
long-term project which may take years to perfect. 

E. Time Series or Non-Linear Methods --
Non-linear or semi-linear techniques have not been used extensively in 
projecting prison populations. The field is still wide open for 
exploration and it seems that in recent years attempts to use such 
models have increased. The same techniques used for projecting prison 
populations directly may be used for projecting admissions in simulation 
models. The benefit of time series techniques may indeed be greater in 
that capacity. 

Some jurisdictions use curve smoothing in their projections more as an 
art than as a science (simply following the general line of the curve). 
At the other extreme, some jurisdictions rely on sophisticated ARIMA 
models (autoregressive integrated moving averages) which identify type 
of the time series (autoregressive, moving averages, or mixed), identify 
its characteristics (stationarily, seasonality) and estimate the parameters 
of the equation which describes it. Rarely used--if at all--are several 
other possible techniques such as exponential smoothing and others. 

All of these methods require some expertise in mathematical models. 

53 



" : 

Even though ARIMA models are available in several packaged computer 
programs with easy to follow steps, using them for projections requires 
more than following some prescribed formula. 

Models may indeed provide a definite improvement over linear regression. 
I II away, AR IMA models start as multiple regression models in which 
prior values of yare the independent variables in the equation: 

y = a + b1 Y1 + b2 Y2 + .... bkyk + u: 

Where yk represents the value k years prior to the year in question to 
which x is being projected. 

These models rely heavily on autocorrelations and partial autocorrelations 
in determining characteristics such as seasonality and stationarity (a 
system is stationary when no trend is detected). 

For ARIMA models to be effective, the series has to be stationary - a 
rare occurrence in social sciences in general and prison populations in 
particular. Consequently, differencing the time series at least once 1s 
almost always a must (differencing transforms a time series x 1 ' x 2 ' 
x 3······· .xn to a series of x 2-x1 ' x 3-x2 ' x n -xn - 1). 

Differencing a series reduces the number of observations by one. 
Autocorrelations reduce the number of observations by the number of 
lags used in the autocorrelation. That is why AR IMA models require at 
least 40 to 50 observations. It is unlikely to see definite population 
patterns for the last 40 to 50 years, a period which included three 
wars. That is why ARIMA models would be more beneficial with monthly 
data for short term projections. In this capacity, ARIMA models are 
superior to linear regression because of their capacity to give more 
weight to recent observations. (Since observations at time t usually are 
correlated more with observations in time t-1 than they are with 
observations at t-2, t-3, etc.) These models can also be used 
successfully in determining the impact of any type of intervention in the 
process (new legislation, for instance). However, they cannot anticipate 
the impact of future observations. 

ARIMA or any other non-linear approach should be considered whenever 
the residuals of the linear regression are not distributed i~andomly 
around the regression line. 

The general literature on projections discusses many linear and 
non-linear techniques which have not been used at all in, projecting 
prison populations. Some, such as multi-variate time series analysis, 
may hold some promise. Others are more available for economic analysis. 
I n fact, time series techniquas and non-linear models are merely 
borrowed by prison forecasters from other fields. Many have to be 
adjusted to the special problems involved in projecting prison 
populations. 
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F. Reviewing the Method 

! n this chapter, w~ hav~ reviewed. the major projection methods currently 
In use.. We hav: intentionally avoided technical analyses of the methods. 
There IS vast literature on several of the methods discussed and on 
several otllers which are not currently being used for prison projections. 
A sho:t selected. bibliography is included at the end of this report for 
those Interested In the mathematical and statistical steps involved. 

The five majo~ t~?es of projection techniques discussed in this chapter 
are c0!1lp~red In I able 6-3. The comparison is done on the basis of the 
13 criteria. for assessment discussed in Chapter I V. Much of the 
assessment IS based on our subjective judgment. 

A~curacy is ? question mark f?r all methods. Only time and experience 
~III. ~ell. whIch method provIdes better projections for a particular 
Jurls.dlctlon •. A .method receives a 11+" whenever it rates favorably on a 
partIcular criterIon and "_II whenever it is judged unfavorably. "+_" 
me.ans that much depends on circumstances or that there are some good 
POints and some bad ones. The table includes two comments whenever 
our .crude .scoring system needs to be supplemented, or whenever it is 
considered inapproprIate. 

-/ 

\ 
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TABLE 6-3 COMPARING MAJOR PROJECTION TECHNIQUES 

Accuracy 

Validation 

tieasurement 
of Change 

Ability 
to Project 
Turning 
Points 

" Level of 
Specificity 

Theory 

Reliance 
on 
Outside 
Projections 

I 

Linear 
Regression 

? 

+ 

None 

Minimal 

IVery little 
I theoretical 
I contribution 

+ 

Multiple 
Regression 

? 

+ 

Ratio 

? 

+ 

Simulation ITime Series, 
I Non-Linear 
I Models 

? ? 

+ 

+ 
+ IMeasure Impact 

lof past 
I intervention 

+- +- I + +-
ISome, when ISome, when ICan be adjust-ISome, short 
Iturning points I turning points led to proj~ct Iterm fluctua
lin the indica-lin indicator Iturning pointsltions more 
Itors can be lean be pro- Imore l.ikely tolexperience 
Iprojected. Ijected. loccur. I necessary. 

I Minimal 
I 

+-
,Some possi
Ibilities 
I 

I 
'(except for 
,demographic 
,indicators) 

+
Minimal to 
Moderate 

+-
Some possi
bilities 

+-

+ 
Best 

+ 

+
IMinimal to 
Ito Moderate 

+-
Several ISome possi-
Possibilitieslbilities 

I 

+- + 

Reliance 
on 
Assumptions 

I"Past trend I"Past trend I"Past 
'will continue"'will continue"lwill 

trend I Several 
continue" I assumptions 

Ion the 

IPast trend 
orlpatterns will 

'continue 

Money 

Personnel fori 
Institut.ing I 

Personnel fori 
Maintenance I 

Time 

+ 

+ 

+ 

+ 

Nature of 
Data 

I Minimal 
I needed. 
I 
I 
I 

data 

I , 
I I 
I I 
I , 
I I 
I I 
I I 

+ 

+ 

+ 

+ 

+-

+ 

+ 

+ 

I continuation 
lof several 
Itrends and 
Ion parameters 
lof simulation 
I model. 

I 
I 
I 
I 
I 
I 

+-

+-

+-

+-

IGood only for 
I recent years. 

IMinimal data I Requires IMinimal data 

I 
I 
I 

Ineeded but maylseveral data I needed. 
Ibe expanded. Ibases. May bel 
I I a serious I 
56 Iproblem. I 
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VII. SUMMARY AND CONCLUSIONS 

This report was not intanded to teach the art of projecting prison 
populations or to develop new methodologies. It should be viewed merely 
as an attempt to review what is being done in the field by U.S. and 
Canadian jurisdictions and what issues are of major concerns to these 
jurisdictions. 

It is clear that the field is still in its infancy. The study of potential 
indicators has not yet produced anything more than adequate guesses 
about the future relationships between indicators and prison populations. 
Great strides have been made in improving methodologies. Nevertheless, 
much has yet to be done. Much of the current methodology is borrowed 
from other fields, particularly from economic and demographic 
forecasting. Forecasters of prison populations have yet to develop their 
own methodologies, suitable for solving problems which are unique to the 
criminal justice system. 

We feel that improved lines of communications among forecasters, policy 
makers, and other interested parties are a necessary condition for 
improving methodologies in the futu\'"e. 

I n developing these new methodologies, policy makers, as well as 
forecasters, should not ignore some very important considerations. 

The first and foremost of these considerations is the definition of the 
goal(s) of the projection model: What does it have to accomplish? Are 
short term projections sufficient or are long term projections also 
necessary? Should the model be strictly limited to projections or also 
used as an instrument for effecting policy decisions? Is it going to be 
used extensively for studying the impact of new conditions or only for 
presenting a few alternative scenarios? 

Once the goals are set, the available data bases should receive prime 
consideration. It can not be overstated that any projection technique is 
only as good as the data which support it. Therefore, while striving 
toward more sophisticated approaches is commendable, a simultaneous 
attempt must be made to improve data bases. Currently, most data 
bases are designed to inform administrative problems but are not easily 
adaptable to prison projections. 

An important third consideration is that any method can only supplement 
the use of common sense and the reliance on an overall understanding of 
criminal justice processes. Several jurisdictions have indicated reliance 
on the environmental approach to forecasting but now there is a tendency 
to get away from that. We feel that it is absolutely essential to 
incorporate the informal approaches into more formal models. It is 
surprising that only one jurisdiction attempts to incorporate the "Delphill 
technique into its projection methodology. This technique formalizes the 
informal opinions of a diversified group of experts. 

Finally, while jurisdictions may feel an apparent need for projections, 
patient practice should be exercised when introducing new methodologies. 
Any new method requires testing of assumptions and experimentations 
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with the data before it can be used reliably. As this survey was going 
on, we also developed a new simulation model for the State of Illinois. 
While we feel confident in the model, we also understand that several of 
the underlying assumptions need more testing. And the quality of the 
data base requires further improvement. Further testing will probably 
leave the general structure of the simulation model intact, although it 
may change its projections. Hard as it may be, thoroughness in imple
menting new approaches, even in the face of strong pressures to produce 
quick results, is recommended. In the field of forecasting, there are 
no simple solutions. 
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A. 

JURISDICTION METHOD 

Alabama No response 

Alaska l. Linear Regression 

2. Ratio 

Arizona l. Simulation 

2. Simulation 

3. Time Series 

Arkansas Ratio 

California 1. Simulation 

2. Unclear 

Colorado Simulation 

.... 
1" 

~ .. ~ .. 

SUMMARY TABLE 

MAJOR INDICATORS 

"Time" 

General Population 

General Population 
Unemployment Rates 

"Time", Length of Stay 

Past Prison Populations 

General Population 

Risk Group (18-49) , 
Offense distributions, 
Other factors affecting 
Length of Stay 

Risk Group ~M, 18-49), 
Unemployment 

1.;., 

COMMENTS 

Short Term (Two segment line) 

Long Term 

Admissions - M - R 
Releases - Unknown 

Admissions - L - R 
Releases - Probabilities (7) 

ARIMA (7) 

Last Projections: 1975 

Admissions - Unknown 
(M - R; Ratio (7» 
Releases - probabilities 
Trace Vectors. 

Admissions - M-R 
Releases - Propagation Table 

,.~ 

~"'--'-"'r 
) f.' 

..,. I<f { 
I 
I 

! 
:1 

J 
I 



f r 
JURISDICTION METHOD 

Connecticut Time Series 

Georgia Simulation 

Guam Ratio 

[' r f t r'~ i' 

.... 
\' 

MAJOR INDICATORS 

Past Prison Populations 

"Time" 

Risk Group (20-36) 

General Population 

General Population, 
Convictions, Prison 
Sentences 

Past Prison Populations 

Risk Group (M, 18-29), 
Unemployment, Length of 
Stay 

Disaggregated 
General Population 
(County, Race, Age, Sex), 
Length of Stay. 

General Population, 
Arrests, Guilty 
Adults, Prison Admissions. 

t "> 

"It 
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[ '1: t b I: ( )\ 
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COMMENTS 

"Auto reg" in SAS 

Averaging the percentage of 
growth in last ten years. 

Admissions M-R 
Releases - Probabilities 

Admissions - Ratios (7) 

Releases - Length of Stay (7) 

,., "' ] [""R /",." 'lj ] ~" " 
.' t \L .. 1\ ~, ,..,.. ~ 

,·"·",,,,-·_,.,,,,,,,.,-A_~,,,, '-'~ _~.:. _--.. 'h' 

,J 

I 
II 
II 
il 
fi 

~ 
i. 

r 
! 
{' 



r r { I r 
JURISDICTION METHOD 

Hawaii Linear Regression 

Idaho Simulation 

Illinois Linear Regression 

Indiana No response. 

Iowa No response. 

Kansas Linear Regression 

.'-

" 

( I. 1 

MAJOR INDICATORS 

"Time" 

Male and Female 
State Populations, 
Admissions, Releases 

"Time" 

"Time" 

COMMENTS 

Weights are used to fit 
exponential function 
to linear model 

Admissions - Ratio 

Releases - Ratio of Releases 
to Admissions 

Two Line Segmen.ted Linear 
Regression. 
Simulation Model is in 
progress. 
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JURISDICTION 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

! [' ...• r' ~ 

METHOD 

Simulation 

Ratio 

Multiple Regression 

1. Linear Regression 

2. Simulation 

Informal 

1. Simulation 

2. Simulation 

r ." r f 

.--- .... \..--

MAJOR INDICATORS 

Lagged Unemployment 
Length of Stay 
Several Adjustments 

No Information 

"Risk Groups (18-34) 

"Time" 

Disaggregated 
General Population 
(Age, Sex, Race), 
Admissions by Type of 
Crime, Average Stay. 

Intuition, Population at 
Risk, Court Reform, 
Sentencing Patterns 

Intuition, Sentence 
Distribution 

Intuition, Average Length 
of Stay 

I 

COMMENTS 

In progress 
Admissions - M - R 
Releases - Length of Stay 

In progress 

Independent variable was 
logged, and different weights 
were used for different age 
groups. 

Three different base periods 

Admissions - Ratios, Possibly 
combined with M-R 
Releases - Length of Stay (7) 

Short Term (2 Yrs) 
Admissions - Intuition 
Releases - Estimated Sentence
Distribution 

Long Term 
Admissions - Intuition 
Releaees - None 
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JURISDICTION ;:'lliTHOD 

Minnesota Simulation 

Mississippi Multiple Regression 

Missouri 1. Multiple Regression 

2. Linear Regression (1) 

::-:-----_. __ ... _--- -::-----:::-:-'---::---:-:-'---------
Montana 1. Simulation 

2. Simulation 

Nebraska 1. Multiple Regression 

2. S Curve 

Nevada No Response 

. _______ , __ -. ______ , ______________________ ----..!Lo., ... --

10.). 

l r 

MAJOR INDICATORS 

Sentencing, Revocation 
Probabilities, Several 
Individual Characteristics 
of Offenders, Length of 
Stay 

General Population, 
Number of Indictments, 
Unemployment 

General Populat.ion 
Economic and Labor 
Indicators 

"Time" 

Risk Group (M, 18-60), 
Release Matrix 

Disaggregated Population 
(Age) 

Unemployment 

Rates of Incarceration 
Per Risk Group (M, 20-29) 

'COMMENTS 

Admissions - "Growth 
Parameter" (1), Sentencing 
Probabilities (Ratios 1) 
Releases - Probabilities 

There is probably a move 
toward the adoption of d 

Simulation Model 

It is being replaced by 
an unspecified method 

Temporary until new method is 
operational 

Admissions - Ratio 
Releases - Probabilities based 
on Length of Stay Distribution 

Admissions - Ratio (1) 
Releases - Unknown 

Three Unemployment 
Indicators Current and 
Two Lags 
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JURISDICTION 

New Hampshire 

New Jersey 

New Mexico 

New York 

Nor.th Carolina 

North Da~ota 

Ohio 

( 

I' , 

METHOD 

None, except for intuition 

Simulation 

Combination of Multiple 
Regression and Time Series 

Simulation 

Simulation 

Intuition 

Linear Regression 

c·· 

,'\;, 

MAJOR INDICATORS 

Disaggregated Population 
(Age, Race), Length of Stay 
by Type of Offense 

Economic Indicators (7) 
Disaggregated Offender 
Information (Age, Sex, 
Race, Education) 

Population at Risk (15-34) 
Rates of Parole 
Readmissions 

"Time" Sentence Length, 
Length of Stay 

Economic, Demographic 
Legislation 

"Time" 

I 

COMMENTS 

Admissions - Unclear 
Releases - Estimate 
Probabilities or Average 
Length of Stay 

In progress. 
Previously - L - Rand M - R 

Admissions - M - R 
Releases - Unclear 

Admissions - L - R 
(For some scenarios) 
Releases - Probabilities 
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JURISDICTION METHOD 

Oklahoma 

Oregon 

Puerto Rico 

South Carolina 

ih+ . 

MAJOR INDICATORS 

"Time" 

Risk Group (15-29 7) 

Past Prison Populations 

Several Unclear 

"Time" 

Population at Risk, 
Past Prison Populations 

• t. 

COMMENTS 

Two Base Periods 

Smoothing the cur.ve and 
continuing it into the future. 

Was not adopted 

Admissions - Ratios 
Releases - Probabilities 
(Estimated from avere,ge length 
of stay) 

Several Sets of Projections 



JURISDICTION 

South Dakota 

Tennessee 

Texas 

C)) 
co 

Utah 

Vermont 

Virginia 

{---'= r""''''' r~'- r~ -'" r .0_ ~ .... 

,..~"'''"~'- ",-~.-•. ,,-........ 

" b 

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

METHOD 

Informal Analysis of 
Trends 

Multiple··Regression 

Simulation 

No Response 

"Rate of Growth" 

Simulation 

r r .r 
I. 

." 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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MAJOR INDICATORS 

Length of Sentences, 
Parole Actions 

Risk Group 
(15-39 or 20-39), 
Unemployment Rate, 
Unemployment Number 

General Population, 
Length of Stay 

Past Prison Populations 

"Time", Sentence 
Distribution, 
Parole and Release Data 

COMMENTS 

Admissions - In Progress 

In Progress 
Admissions - L - R 
Releases - Propagation 
Table of Probabilities 

Admissions - L - R 
Releases - Probabilities (?) 
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JURISDICTION METHOD 

Washington Simulation 

Washington, D.C. 1. Linear Regression 

2. Multiple Regression 

West Virginia None 

Wisconsin 1. Linear Regression 

2. Ratio 

Wyoming No Response 

Canada Simulation 

.'L 
,1, 

I . 

MAJOR INDICATORS 

Disaggregated Risk Group 
(18-39; by Sex and Age), 
Parole Revocations 

COMMENTS 

AdmissiQns - Ratios 

Releases - Probabilities 

"Time" Short Term (Up to one year) 

Parole Population, Jail Long Term (Up to Three Years) 
Population, Number of 
Parole Grants, Arrests for 
Part I Offenses, Number of 
New Commitments to Detention 

"Time" 

Risk Group (18-44) 

Several Rates and Time 
Delays, involving all 
stages of the Criminal 
Justice System 

Details are Vague 

Admissions - Ratios 
(Exact Procedure is unclear) 
Releases - Probabilities for 
Different Types 
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B. More Detailed Descriptions of State Projections Methods 

ALABAMA 

No response. 

ALASKA 

Alaska is one of the states with separate methods for short and long 
terms. For short term it relies primarily on a least squares line of best 
fit. Although the Department of Health and Social Services has used 
curvilinear as well as straight lines, it has published only reports which 
are based on straight lines. Another interesting feature is the use of 
the segmented line in a way similar to the way it has been used in 
Illinois. 

For long term projections, the state has used the ratio method. The 
state, with the help of outside consultants, established the current ratio 
of prison population per general population. This ratio was then 
projected to the future. I n doing that, Alaska was faced with two major 

. problems which are unique to that state: first, there is an imbalance in 
the composition of the state. As a "frontier" state, it has higher than 
average males and a relatively younger population. It is hard to project 
whether this imbalance will continue into the future. The forecasters 
made the assumption that the Alaska population composition will drift 
toward the national average. Consequently, they adjusted their pro
jections downwards. Second, Alaska is a fast growing state and is 
affected by unpredictable migration patterns. This makes the projections 
of the general population very speculative. Several highly divergent 
projections of the general population were available to the state fore
casters and they found it difficult to choose among them. As a result of 
these two problems, the state has at least two different sets of long term 
projections and they differ both in the projected future ratio and in the 
projected population base. As far as accuracy is concerned, short term 
projections do "surprisingly well", but the "long range estimations seem 
to have moved progressively further from reality". 

ARIZONA 

Several recent developments have led this state to intensify its effort to 
improve its projection capabilities. A successful suit against the 
Department of Corrections on behalf of inmates seeking relief from over
crowding conditions has resulted in a court order forcing the department 
to improve conditions. While litigation on the law suit was going on, a 
new criminal code was enacted into law and became effective in 1978. 
The new code mandated prison sentences for several types of offenders, 
increasing the pressure on the system even more. Finally, the 
department was advised in 1979 by the attorney general that it .should 
change itB method of computing eligibility for certain types of releases. 
The change resulted in longer sentences for some inmates, increasing the 
pressures on the system even more. The department realized that 
previous projection efforts were inaccurate and commissioned three 
outside experts to come up with three competing models. 

71 



r=-

r 

.,,------

I 
f I 
f J 
'I 
l) 

II 

l,~~=====c==c===c===o== 
' I 

11 
Ll 



Not enough information is available to us about the particular techniques 
used by the experts. It seems that two of them used simulation models. 
I n one model (Kososki), admissions Wt~re projected through multiple 
regression analysis, using general population and unemployment rates as 
indicators. Release patterns were lIinferred from DOC's actual release 
experiences II , possibly (but not necessarily) through a linear regression. 

I n the other simulation model (Galbraith), admissions were projected 
either through linear or non-linear regression. It seems that this model 
uses some form of probability of l~eleasEl date for those entering the 
system to project their length of stay. The third expert (McCleary) 
used time series ,analysis for his projections. Using probably an ARIMA 
model, he tried to find patterns in past observations and project them 
into the future. 

The three mude;s have produced different projections. For the first two 
years of projections, the differences are rather small, but one of the 
models (Galbraith) projeC'!:s a much higher population growth for the 
period after that. 

ARKANSAS 

Attempts to develop reliable projection methods last year were 
unsuccessful. In the past, the department used both linear regression 
and ratios to project prison population. The last projection was made in 
1975 and was based on the ratio of prison population to the general state 
population. Recent legal changes (new parole law, new sentencing law) 
mo:lke any projection effort unreliable. 

CALIFORNIA 

California has been using a progressively sophisticated simulation model 
since the mid-seventies. Recently, however, many of the assumptions of 
the model could no longer be used, because of the move toward 
determinate sentencing in the state. Consequently, the state no longer 
uses the simulation model exclusively. The modelers use sophisticated 
mathematical and probability manipulations and an attempt to simplify 
them in a limited space will do the model great injustice. Interested 
readers should read IIPopulation Projection Methodology with Emphasis on 
Simulation Techniques ll by W. C. Pannel. While the paper elaborates on 
the mathematical foundations of the California model, it is rather brief in 
describing indicators of admissions to prisons. It seems that admissions 
are projected from rates of projected California residents between the 
ages of 18 and 49. The model relies heavily on charting the movement 
of California prisoners in flow charts. For inmates in any particular 
stage, the program applies some criteria which will determine what their 
next stage will be and how soon they are likely to get there. Criteria 
used for newly received from court, for example, are offense, 
aggravation, jail credits, and others. Since these projected criteria are 
unknown (for persons not yet admitted, at least), the selection is made 
randomly within the range of possible values the criterion may take 
(based on prior experience). This involves probability mass functions 
(for discrete variables) and probability density functions (for continuous 
variables). Although particular values are assigned randomly, every 
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value has its own probability. Thus, not all values within a range have 
equal chance. In practice, ecH:h inmate, and anticipated il1mate, is 
assigned trace vectors which follow his movement through the system (0 
when he is not there and 1 whfEm he is). These vectors cumulatively 
represent the projected population. Initially, the model starts from two 
different starting points: pris(:m,ers received from court and parole 
violators (projected as lagging one year behind releases on parole). It 
the~ fo~lows each inmate until he reaches one of several exit points. 
Callfornta has not yet evaluated the accuracy of its model but is 
planning to do so in the near future. It should be noted that this model 
requires, among othei~ things, an e:<cellent record keeping system which 
many states do not have. 

COLORADO 

Colorado is one of several state's which have enacted determinate 
sentence legislation in recent years. The new legislation resulted in 
significant changes in the length of sentences. Unlike many other 
s~ates, the initial analysis showEld a decline in length of sentences. 
Since the number of parole revoc:ations has also dropped recently, the 
Department of Corrections expects t.he prison population to stabilize after 
steady increases in recent years. In the past, new court commitments 
~ere projected through multiple linear regression with unemployment and 
risk group (males, ages 18-49) a:s indicators. Also mentioned in past 
reports is the distribution of court commitments among quarters. It 
seems likely that this distribution has been used only as a guide for 
assigning anticipated commitments to more exact dates. The most recent 
report refers only to unemployment, but since it is referred to as 
~ultiple regression, one or two of the other indicators are probably 
Included also. After projecting admissions, the department uses a 
"propagation matrix ll based on anticipated proportion of consecutive 
sentences, the anticipated average sentence and the anticipated length of 
stay for classes of offenses. The propagation table produces expected 
release dates ~nd. the final product shows how many from each particular 
cohort of admissions are expected to remain in institutions In future 
da~es. A ~ummary of members of all cohorts expected to stay at a given 
pOint provides an estimate of prison population at that point. The 
department is satisfied with its short range projections (less than 1% 
error for one year) . The error rate increases for longer term 
projections. 

CONNECTICUT 

The Department of Corrections uses the "autoreg ll procedure of SAS. 
The procedure estimates the parameters of a linear model whose residuals 
are assumed to be autoregressive. The procedure essentially looks for 
patterns of relationships among the residuals and projects these patterns 
I~t~ the futu~e. T~e determination of the best fit line is basically 
~Imllar to ordinary linear regression. The projection, however, tak~~s 
Into account the relationships among the residuals and the order of thl1 
autoregressive process. 

We have no data on the uses of the projections and no subjective 
evaluation of its accuracy. Accuracy ranges between close to zero error 
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to over 3% but we do not have information on the length of the pro
jection period used in validating projections. 

DELAWARE 

Projections based on linear regression have had IIvarying degrees of 
successes and failures ll . The Statistical Analysis Center of the 
Governor's Commission on Criminal Justice has been trying to come up 
with a better method but has not yet done so. During the late 1970's, 
sharp increases in prison population led to a court order limiting 
overcrowding. Based on the 1978-79 increases, the Department of 
Corrections projected sharp increases for 1980. However, the population 
actually declined during that year. 

FEDERAL SYSTEM 

The Federal Bureau of Prisons reports that its experience with 
projections has been IIless than satisfactoryll. The bureau makes an 
annual composite projection based on four different models. The average 
projection of the four models is the composite projection. Three of the 
models are ratio models and one is linear (but not linear regression). 
The three ratio models are: 

A. Last year's ratio of incarceration per U.S. population between the 
ages 20 to 30, multiplied by projected U.S. population for the same 
age group (Flanagan). 

B. The same approach but for entire U.S. population (Blumstein). 

C. Ratio of convictions per population, multiplied by the ratio of 
incarcerations per convictions, multiplied by the ratio of institution 
population per convictions (University of Illinois). The basic ratios 
are arrived at by averaging each ratio category over a selected time 
span. 

The linear model averages the percentage of growth or decline in the 
last ten years and projects it into the future. 

The bureau also sent us data of a linear regression analysis which 
projects an increase far exceeding any of the increases projected by the 
above methods. 

All the models projected slight increases for 1979, but the prison 
population actually dropped by more than 3000 inmates. 

The bureau also studies legal and constitutional trends to subjectively 
estimate future prison populations. 

FLORIDA 

The current projection method in Florida is a product of extensive 
research in the field, including a 1977 survey of projections in other 
states. The method is called SLAM II (Simulated Losses and Admissions 
Model Phase II). Phase II was developed after SLAM I was off in its 
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projections of releases from institutions. Both phases have used a 
multiple regression analysis to proj1ect future admissions. The 
independent variables used have been the population of young (18-29) 
male adults and unemployment rates. SLAM II calculates incarceration 
probability functions for each sentence group separately. To do so, 
Florida attempts to rely on the most rec,ent data available. The length 
of time served for those released from prison is a poor indicator of th~ 
length of stay probabilities, because it does not take into account those 
still in prison from any particular cohort. Solving the problem by 
waiting for' an entire cohort of admissions to be released makes the 
release probabilities obsolete, especially for longer sentences. 
Therefore, in calculating probabilities of release, SLAM II includes in the 
equation of all those released during a year plus all those still in prison 
with a system of weights that attempts to neutralize increasing numbers 
of admissions in recent years. 

The incarceration probabilities have been applied separately for current 
population and anticipated admissions. The Department of Corrections 
was very happy with the results of its projections until the Fiorida 
Parole Commission established new criteria for setting presumptive parole 
release dates. This increased the average monthly error rate from .36 
to over 5%. Subsequent adjustments have reduced the rate of error to 
.64% for the next 10 months. 

GEORGIA 

The institution population in Georgia has grown by approximately 70% 
since 1973. This rise has led the Department of Offender Rehabilitation 
to the realization that old projection methods were inadequate. With the 
help of other state agencies, scientists from Emory University, and tile 
California Department of Corrections, a new computerized simulation 
model has been developed recently. We only have sketchy information on 
the model. It seems that it relies on disaggregations of the state 
population by county, race, sex, and age. These disaggregations 
determine the size of the admitted population (probably by using rates). 
It is unclear how length of stay is determined. The department relies 
on introducing different scenarios for admissions and 'for length of stay 
into the simUlation model to fit changing circumstances. The model looks 
interesting and we hope that more information on it will be available 
soon. For the first 10 months of' the model, the cumulative error rate 
was 2.6% The undercount was attributed to a policy of early release by 
the Parole Board. The department is satisfied with the model not only 
because it is more accurate than earlier ones but because it can also be 
adjusted to changing policies. 

GUAM 

In 1975, the Guam Department of Corrections projected the 1980 prison 
population, using a ratio model. Instead of using a direct ratio of 
prison population/island population, the Department calculated a series of 
intermediate ratio steps: the ratio of arrests per population; the ratio 
of guilty adults per arrests; the ratio of prison admissions per guilty 
adults; and the ratio of average daily population per admissions. Three 
scenarios were used. In one, the 1966 to 1969 ratios were assumed to 
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be valid for 1980; in another, a 15% increase in efficiency capabilities by 
police, prosecutions, courts and corrections was assumed; in the last -
it was simply assumed that a 10% annual increase in admissions to t~e 
system would occur. Since the increase was assumed to compound, thiS 
implied an exponential function for the increase. 

Under all 
population 
this ratio 
that. 

three scenarios, it was assumed that the average daily 
would be 70% of the number of admissions. The rationale for 
is unclear because historically the ratio was much lower than 

The first scenario projected a population of 84 for 1980, the second -
105 and the third - 140 (actually, a mistake was made in the third option 
and our calculations indicate that the projection should have been 134). 
The actual average daily population in 1980 was 112. 

Forecasts made in 1980 project an inmate population of 240 for 1984. For 
this projection, a 58.33% increase above the 140 projection for 1980 was 
assumed. (Again, 14.58 compounded annually.) 

HAWAII 

The Hawaii De':)artment of Social Services and Housing has eight formulas 
at its disposal' but generally uses one - linear regression - to determine 
the future trend of several types of institutional populations. Since 
some of the populations seem to rise exponentially, in order to give more 
weight to recent measurements, a weighting factor is introduced into the 
formula. The resulting projection is still linear in nature. 

We do not have specific details on the exact procedure. The department 
has considered other methods such as ratios, multiple regression, and 
simulation, but all were rejected because of the insuffic.iency of the 
institutional data base. Some of the projections seem to have a 
cumulative error rate of 25% for a two year period. It seems that the 
system has been expanding in recent years and this makes projections 
very difficult. 

IDAHO 

Due to shortage of money and personnel, the I daho Department of 
Correction has not made new projections since 1977. The 1977 
projections used a simplified simulation approach. Admissions were 
projected based on the past trend in the ratio of admissions to total male 
and female state populations. Since the rates of commitments for both 
had been increasing up to the projection study, the increase was 
projected to continue into the future. 

Releases were then projected on the basis of the average past ratio of 
releases to admissions (.841 for males and .690 for females). 

The projections were IIfairly accurate ll for the first two years but not for 
1980-81. 
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ILLINOIS 

Several projections of the Illinois prison population were made during the 
1970·s. Most of them were conducted by groups outside the Illinois 
Department of Corrections. The department itself entered the field only 
in 1978. Projections mads that year relied on subjective assesments and 
have been proven to be highly inaccurate. All the projections by the 
outside groups have also been unsuccessful. In 1979, the department 
issued its first formal projections. These projections relied on multiple 
regression with the size of the Illinois young adult population and the 
unemployment rate as the independent variables. In 1980, the 
department used linear regression. Monthly data for the period between 
1965 and 1980 were used. Prior to 1973, the prison population declined 
considerably. The trend was reversed during that year and from then 
on it has consistently increased. The department chose two line 
segmented linear regression. The regression equation of the second line 
was used to project the future prison population. The projections have 
proven to be fairly accurate (less than 1% error for the last two years). 
Nevertheless; the department is attempting to impr'ove its projection 
capabilities. Several major concerns have led to the cur'rent attempt to 
come up with a new projection technique: 

o 

o 

o 

In 1978, the Illinois legislature enacted new legislation which 
incorporated determinate sentences and severe prison sentences 
for several offense groups. (Specifically, a new class of 
offenses - Class X - was created with a minimum sentence of 
six years. Existing classes also underwent many changes and 
life imprisonment was prescribed for IIhabitual criminals ll .) 
The full impact of the new legislation has not yet been felt, 
but if changes do occur, linear regression will not be sensitive 
enough in measuring their impact (initial analysis indicates 
longer time served). 

In the last year, the prison population came very close to 
exceeding its rated capacity. This was avoided through early 
releases of thousands of offenders. The early release program 
reduced the 1980 year end prison population by close to 700 
offender5. In addition,' the Prisoner Review Board (formerly 
the Parole Board) responded to the pressures on the system 
by reducing the number of parole violations. Linear 
regression, which is based on data from earlier periods, 
cannot be sensitive enough to these recent changes. (It 
should be noted that some early releases resulted from a court 
decision which led to the use of a different formula in 
calculating Good Time.) 

There is a very strong feeling in the depar'tment that its 
chosen projection method should be able to predict a "turning 
pointll. If linear regression had been used in 1972, it would 
have missed its mark by a mile. If the upward trend is 
reversed again in the future, linear regression would again be 
highly inaccurate. 
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INDIANA 

No response. 

IOWA 

No response. 

KANSAS 

The Kansas Department of Correction started projecting the future 
prison population only recently. The method which was used in pro
jecting 1981 and 1982 average daily population (ADP) was linear 
regression. Since projections were not made in the past, information on 
the degree of accuracy is not yet available, but the department feels 
that, based on current trends, lithe projection for fiscal year 1981 will 
be vindicated. II 

KENTUCKY 

Here is another state which is under a court order to reduce prison 
overcrowding. ,I n the past, the Bureau of Corrections relied mostly on 
linear regression in projecting prison population.' The results were 
"relatively worthless ll

• In addition, the department relied in the past on 
a semi-simulation technique to determine the impact of policy changes. 
The method used did not provide accurate projections in terms of 
numbers. It was merely used to assess the degree of change due to new 
policiE!s (assuming continuation of past trends under an assumption of 
equilibrium and then changing one component, such as length of stay). 
Currently, the bureau is in the midst of an effort to develop a new 
technique, using the simulation approach. The new technique will 
pl"ovide estimates for the length of stay of inmates already in institu
tions, will use linear regression with unemployment lagged three months 
as the independent variable to project future court commitments, and will 
use prior experience to determine the number of other admissions and 
length of stay. It will also use standard rates as adjustments for 
escapes, deaths, and similar occurrences. 

LOUISIANA 

The Office of Management and Finance has used linear regression in the 
past. Recognizing the limitations of the technique for long range 
projections, the office is in the process of adopting a ratio technique. 
The ratio model has not been fully implemented. 

MAINE 

In the past, the Maine Department of Mental Health & Corrections relied 
exclusively on straight linear projections and viewed the results as 
satisfactory (less than 2% error, apparently with quarterly adjustments). 
However, the department felt that using "year" as the base for the 
regression implies an increase lIinfinitum" of the prison population. 
Therefore, they decided to move toward an approach which leaves the 
door open for a possible decline in the size of its resident population. 
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The Maine Criminal Justice Data Center has recently come up with an 
alternative method. Linear regression is still used for projecting the 
size of the average daily population, but risk group (ages 18-34) has 
replaced year as the independent variable. Some other adjustments have 
also been made. First, since the ADP showed a slight curve rather than 
a straight line, the independent variable was logged, a common practice 
or "curing" certain non-linear relationships. Secqnd, a careful 
examination revealed that there was no uniformity of admissions within 
the risk group. For every person between the ages 25-34 who was 
admitted to the system, 2.4078 persons between the ages 18-24 were 
admitted. I n order to take it into account, the younger group received 
a weight of 2.4078. 

The independent variable was, therefore, taken to be the logarithm of 
the sum of persons 25-34 years ol.d and the weighted number of persons 
18-24 in the state population. It is too early to tell how accurate this 
method is, but the Department of Mental Health and Corrections seems 
confident. 

MARYLAND 

The Maryland Department of Public Safety and Correctional Services has 
used in the past projections developed mostly by the Governor1s 
Commission on Law Enforcement and Justice. The methods used have 
been linear regression and a simulation model. The simulation technique 
analyzed arrest rates for specific types of crimes as a function of age, 
sex, a~d race of. the state population. (It is unclear whether multiple 
regression or ral.!OS were used.) It then relied on current probabilities 
for being convicted and sentenced to state correctional institutions and 
the average dUration of incarceration (for specific types of offenses) to 
determine admissions and length of stay. We do not have data on the 
exact procedure, but it seems to be similar to the one used by Blumstein 
in Pennsylvania. ,. 

The simulation model ant.! three linear regressions (using different base 
periods). se~m to have missed their mark by a considerable margin. All 
the projections have usually overestimated prison population, sometimes 
by as much as 20% or more. Present plans call for new construction of 
additional 1028 beds, but some legislators feel that even more beds are 
~eeded.. An. outside consulting agency was hired, and in January, 1981, 
It submitted Its report to the legislature. The consultants - Correctional 
Services Group - recommended increasing the capacity by close to 1000 
beds above and beyond present construction plans. 

The method used by the CSG is not spelled out in detail. It seems that 
they followed the flow (simulation) model of the 1977 ABT report to the 
U. S. Department of Justice. Whatever the method used, it relies on 
past trends of crimes, arrests, court intakes, releases and other 
criminal justice dispositions to determine future admissions' and releases 
(possibly all are projected through a linear regression). What is clear is 
that CSG provides three different scenarios for future developments (one 
assumes an implementation of a proposed program, another assumes a 
continuation of recent developments, and a third assumes a return to 
historical trends). 
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MASSACHUSETTS 

Projections are made by the Massachusetts .Dep.a~t~ent of. Correction but 
the "approach has not been p,articularly SCientIfIC. I ndlcators such as 
population at risk, court reform, sentencing. pat~erns, and others ar~ 
used informally. The current prison populatlo.n IS well .over the. rate 
capacity or even the bed capacity. It IS projected to Increase In the 
next five years. 

MICHIGAN 

Like so many other states, Micnk,an has been under court order not to 
exceed capacity. Consequently, the recent practice in t~e Department ~~ 
Correction is to project that the population of the prIson system ~I 
reach capacity. For more normal times, th~ departf!1ent relies 
considerably on intuition to supplement its. proj:ctlon technl.ques. . FO~ 

rojections up to two years, a quasi-sImulatIon model IS applIed. 
~dmissions for the next 24 months are p:oje~ted. intuitively. To these 
numbers, the computer applies sentence dIstrIbutIons based on th.e most 
recent past experience. The program provides the department wIth the 
estimated number of releases during the next twelve months: .For longer 
term projections, the current annual intake number is multIplIed by the 
average length of time expected to be served. 

The department feels that the accuracy of its previous projec~ions has 
been better than anticipated for short terms. For longer perlO?S, the 
errors have been larger (usually underprojecting). Sti", "wlth few 
exceptions, the errors have been on the order of hundreds rather t~an 
thousands in a two year period II • (I n October 1979, the populatIon 
projection for January 1, 1981 was 15,047. The actual number was 
15,121.) 

MINNESOTA 

Minnesota uses one of the most complicated simulat.ion models we have 
seen, a mod~~1 which requires a good and extensIve data base. No 
summary will do justice to the model. The .intere~ted. reader s.ho~ld 
refer to a publication by the Minnesota Sentencing GUIdelines CommIssIon 
titled Population Projection Program User's Manual, (Feb. 1981). The 
Department of Correction has modified the model. 

The program relies on several data files, some of which are: 

o 

o 

o 

A probability file provide~. grids o~ probabilities for being 
sentenced to prison, receIving a mlsdemea.n?~ sentence and 
being revoked from probation. The probabllltl.es may be r.eal 
or perceived (if the purpose is to estimate the Impact of polIcy 
changes) . 

A base file contains information on the existing prison 
population, including their scheduled release months. 

A Micro Data file contains information on individual offenders 
(felonies) . 
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o An adjustment file contains adjustment factors for the duration 
component in the Micro Data file. 

In addition to those files, other parameters are also built into the 
projection model. Since the model is limited to the probability of 
sentencing disposition and to duration of stay, a growth parameter is 
used to try to anticipate the growth of the convicted felon population 
(this will affect future admissions). It should also be noted that 
information in the subfiles is disaggregated. The probability file, for 
example, provides separate probabilities of imprisonment and 
non-imprisonment dispositions for 10 different categories of offenses. 
The base file is disaggregated by three demographic and three criminal 
justice categories. 

A special program is applied on all the files to project likelihood of 
commitment and length of stay, leading to the projection of future prison 
populations. According to the Minnesota Department of Corrections, the 
accuracy of projection up to now has been "within the ballpark". The 
designers of the model view its major benefit as assessing impact of 
policy changes rather than straight projections based on the continuation 
of past experience. 

MISSISSIPPI 

A 1972 court decision by a federal judge was issued against the state of 
Mississippi for "unconstitutional conditions ...... [in] the state 
~e~itentiaryll. A 1975 court order closed several inmate camps and 
lImIted severely the capacity of the system. These developments have 
led to a backlog of inmat'3s in the county jails. In 1978, the Department 
of Corrections used multiple regression in projecting the prison 
population up to 1981. The indicators used were state population and 
the number of indictments. The department was not satisfied with the 
accuracy of the projections (the error rate is unclear but the projection 
~as close to 10% under the actual population for mid 1980). Attempts to 
Improve the model in 1980 by adding indicators to the equation 
(unemployment, prime interest rate) did not improve its prediction. It 
seems that the department is currently moving toward an adoption of a 
simulation model. In the meantime, a 1980 report projected the popu
lation up to 1982 using 'In unspecified method (possibly linear 
regression). 

MISSOURI 

Multiple regression has been used in the past by the Missouri Division of 
Cor.rections, but the results have been disappointing. As independent 
varIables, the regression equation has included Missouri population 
economic and labor indicators, previous population levels and recidivis~ 
r'ates. Currently, the Department is developing a new projection 
technique of an unspecified nature. I n the meantime, it seems that 
linear regression (or another linear approach) is used until the new 
projections become operational. 
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MONTANA 

The prison population in Montana more than doubled between 1974 and 
1979. In 1979, the state replaced the old prison with a new one but in 
1981 its population already exceeded its capacity. Three efforts to 
project the population of the state prison were done in 1979. One was 
made for the corrections master plan by outside consultants. We do not 
have any information on the method used, but it is clear that it over
projected the population by a significant number. 

The Department of I nstitutions itself developed later in the same year a 
simulation model which is called SARM (Simulated Admissions and 
Releases Model). 

The model projects future admissions from past ratios of admissions per 
risk group (males between the age 18-60). Releases are projected by 
applying a release matrix on the admitted (and current) population. The 
release matrix is based on the length of stay distribution for the last 18 
months (through August 1979). It is unclear if and how the overrepre
sentation of lighter sentences in the released population was taken care 
of. 

A 1979 consultant's report to the Governor1s Office of Budget and 
Program Planning provided more refined projections of admissions. In 
that report, the risk group was disaggregated by age to provide 
projections of admissions which are more sensitive to changes in the age 
composition of the risk group. 

The Department of Institutions is generally satisfied with its projections. 
Error rate has ranged between close to zero and 10%. 

NEBRASKA 

Nebras~<a has only recently developed a projection methodology. It 
utilizes two different methods - multiple regression and S-curve fitting. 
The multiple regression relies on the relationship between unemployment 
and incarceration, but it has a slight twist to it. Since it is unclear 
what the exact nature of the relationship is, the Department of 
Correctional Services has chosen to use three different measures of 
unemployment as independent variables in the regression equation. The 
first is the rate of unemployment, the second is the rate of 
unemployment lagged one year, and the third is unemployment lagged 
two years. Four different scenarios of future unemployment rates are 
used. Since the methodology is new, the department does not have data 
yet on the level of its accuracy. 

S-curve fitting is based on historical data. Rates of incarceration per 
risk group (males aged 20-29) are determined. The trend in rates is 
then projected into the future. Specifics of the methods are unavailable 
to us. 

NEVADA 

No response. 
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NEW HAMPSHIRE 

Past attempts to project the population of the state prison through a 
variety of statistical techniques were "so inaccurate as to be useless". 
Consequently, the state has dropped its effort to project the prison 
population statistically and relies currently only on intuitive projections 
"which seem to be as accurate and considerably less expensive". 

NEW JERSEY 

We have very few details on the projection method used in this state. It 
is a simulation technique similar to the one used in Pennsylvania and 
some of the other states. Admissions are projected from past rates 
within age/sex/ethnic groups. Past length of stay serves as the basis 
for future projections and this is computed for each of several general 
types of offen ses (person, property, and other). 

Projected admissions are for totals only, the distribution among offense 
types is estimated from past trends combined with judgment and future 
expectations. It is unclear whether probabilities of release are estimated 
or average length of stay is used. The New Jersey Department of 
Correction tries to project the distribution of its population among 
different security levels (using basically current distribution as a 
criterion). In earlier years, the error rate for the method was high, 
but it has improved in recent years. 

NEW MEXICO 

I n the past, the New Mexico Corrections Department used both linear 
and multiple regressions to project its prison population. The indicators 
used were arrest, conviction, and admission rates. These methods were 
unreliable. Currently, the department is in the midst of developing a 
new methodology which will combine multiple regression and time series 
analysis. It will use economic indices as well as disaggregated offender 
information (age, race, sex, education). 

NEW YORK 

The population of the New York prison system increased by 72% between 
1972 and 1980 and the increase is expected to continue in the next five 
years. The Department of Correctional Services uses simulation for 
projecting the future size of its population. Admissions are projected 
through an initial use of multiple regression which is then adjusted and 
modified to reflect recent and anticipated legal and policy changes. It 
seems that "population at risk" (i .e., youth between the ages 15-34) is 
the major indicator. Adjustments reflect added commitments caused by 
the violent felony offender laws (effective since September, 1981) . 
Parole readmissions are projected on the basis of past experience (rates 
of return over time). It is unclear how releases are projected. Past 
projections have been "reasonably accurate". Data for the last four 
years show errol~ rates from .3% to 1.3% for the projections of end year 
populations. Projections are adjusted annually. 
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NORTH CAROLI NA ,-

Presumptive sentences were due to go into effect this yeclr, but impact 
studies conducted by the Department of Correction convinced the legis
lature to scale down these sentences in view of the anticipated pressures 
on a system which is already crowded. The model used by the 
department involves simulation of admissions and releases. Felony 
admissions increased steadily from FY 68-69 through FY 76-77. I n the 
next two years, felony admissions declined slightly. The projection 
method used tries to project future admissions for separate sentence 
length categories. The method uses three possible scenarios for 
admissions: 

A. Steady state admissions and their distribution among sentence 
lengths will remain at the 1978-1979 level. 

B. Steady admissions/increasing sentence lengths, admissions will 
remain at the 1978-1979 level but the average length will 
continue rising at the same level it has increased in the last 
eleven years C'best estimate"). 

C. Maintaining the eleven year trend, both overall admissions and 
distribution among sentence levels will continue to rise at the 
rate experienced in the last eleven years. (This assumes that 
the recent declines have been temporary.) Assumptions Band 
C lead to linear regressions of admission trend (C only) and 
distribution of admissions among different sentence lengths 
(both) . 

Release probabilities are calculated for each sentence group. Since each 
group includes a range of sentences, the probabilities are applied to the 
average sentence in each sentence group (there are seventeen such 
groups). Admissions during a year are assumed to be distributed 
equally throughout the year and the expected length of stay is 
calculated frorn the hypothetical date of admission. Release probabilities 
are based on 1977-1978 releases. Release probabilities are calculated 
separately for four different groups of sentence length (each of them 
includes several of the categories used for calculating distributions of 
admissions). The method calculates how many of any particular sentence 
length will serve a certain fraction of their sentence. It then calculates 
the average stay of this group and proje'cts release dates accordingly. 

The department provides separate projections for felons and committed 
youthful offenders. 

Two more significant points: First, the releases of persons admitted 
prior to 1968-1969 are projected to follow a pattern of exponential decay 
(a constant percentage of the remaining population is projected to drop 
every year). Second, the department assumes no change in parole 
policies in the future, although it realizes that parole policies are subject 
to unpredictable changes. 

I n fact, only recently, parole legislation and parole policies changed in a 
number o'f points leading, probably, to a decline in length of stay. It '13 
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unclear how these changes affected the probabilities of release. When 
prison populations ilre projected on the basis of 1977-1978 releases for 
the period 1970-1979, the error rate ranges from 0.9% to 5%. (The error 
rate for 1978-1979 is 3.6%.) 

NORTH DAKOTA 

This is a small state with a small prison population. It has a biennial 
budget; which means that about 3\ years elapse between the initial 
sta~es ~f the b~dget and the final expenditures. In the past, the state 
penitentiary r 711ed on national and state rates of change to project its 
futur~ population, but the current preference is to rely on intuition and 
take Into account such intangibles as inflation demographic changes 
and pending legislation. ' , 

A New York firm was recently commissioned to do a twenty year 
development plan which, apparently, included some form of population 
projection. We do not have a copy of its report. 

OHIO 

Si.nce 1974, the Ohio prison population has continued to expand. In 
slightly more than six years, the prison population almost doubled. 
Throughout this period, the Department of Rehabilitation and Correction 
have relied on simple linear regression for its projections and views the 
results as livery accurate". Error rate has ranged from 0 to 59, but it 
is not clear what base periods were used for computing the o/errors. 

I n addition to projecting the prison population, the department also 
invests considerable effort in projecting admissions only. 

OKLAHOMA 

This is ~11~ther state with severe crowding problems. Like many of the 
?th,:rs, It. I: curre~~I~ under court order to restrict the total bedspace 
In Its eXisting facilities. I n addition to crowded prisons there is a 
backup of inmates in county jails awaiting to be admitted' to the state 
system. The Oklahoma Department of Corrections is trying to combat 
~he pro?lem b~ advoc,at.lng several programs which will serve as 
alterna~lves to Incarc~ratlonll. As part of this effort, the department 

has pr~Jected future Increases of its population by using two linear 
r~gresslon analyses. In one of them, the base period included the last 
SIX years (yearly averag.e daily population). In the other, only the last 
two years were Included In the regression (monthly ADP). 

I n addition, the department has tried to assess 
alternative programs on the projected population. 
the Oklahoma legislature are expected, if passed 
from crowding. ' 

OREGON 

the possible impact or 
Some pending bills in 

to provide some relief 

Recent changes in the criteria used in parole, legislative approval for 
extending work release programs, and a court order to reduce population 

85 



,I 

in some institutions, have made prison projections in Oregon. difficult. 
The Oregon Law Enforcement Council (OLEC) developed in 1980 a pro
jection methodology which relies on multiple regression to project prison 
commitments and average daily populations. 

It seem:::. that for ADP, several risk groups were used as independent 
variables. Initially, the mw: ;~jple regression used for projecting short 
term admissions relied on 45 variables. It is unclear how many of them 
proved beneficial enough to be included in the final regression equation. 
The Correction Division of the Depar'tment of Human Resources had 
several other projection methods at its disposal and did not choose the 
OLEC projections because these projections did not take into account the 
recent changes in parole. Instead, the division relied on a ratio and a 
curve fitting method. In the ratio method, the size of a risk group 
(probably 15-29) was projected into the future. Based on past ratios of 
prison populations, future ratios were projected. The curve fitting 
technique took note of the apparent slowing of the long term population 
growth and extended the smooth curve into the future. 

Since all the techniques covered here have been used in Oregon only 
recently, no data on accuracy levels are available. 

PENNSYLVANIA 

The Pennsylvania Bureau of Corrections relies' on projections done by 
the Urban Systems I nstitute at Carnegie Melon University. Their. 
projections were published in 1980 in the Journal of Criminal Justice 
(A. Blumstein et ai, IIDemographically Disaggregated Projections of 
Prison Populations"). 

The article should be useful to anybody inter.ested in projections. The 
method projects admissions to prison by using past rates of admissions 
per risk groups. Risk groups are the general population disaggregated 
by age, sex, race, and offense. Unlike many others, Blumstein, et ai, 
do not arrive at admission rates directly. Instead, they follow the 
entire process of the criminal justice system. 

In simplified form, population (or risk group), multiplied by probability 
of committing crimes, multiplied by probability of being arrested, 
multiplied by probability of being adjudicated, multiplied by probability 
of being sentenced to. prison would result in the estimate of admissions 
to prison. Probabilities are based on the average of past ratios wnen no 
definite trends are detected, and on linear regression when a definite 
trend does exist. Some of the probabilities may be unknown. For 
example, it is unlikely that anybody knows the probability of committing 
crimes per risk group. Until a criminal is apprehended, his/her age, 
sex and race are unknown. In this case, it is possible to jump over a 
stage (using probability of arrest per risk group). The advantage of 
the method is that it will detect changes in admissions due to 
demographic changes only, even when the general policy toward crime 
remains unchanged. An added advantage is that if projections are 
incorrect, it is possible to pinpoint what stage in the criminal justice 
process produced the error. The disadvantage is that a large data base 
is required including many cells (336 for Pennsylvania). Not all the 
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necessary data are available for all states. In fact, several of the cells 
in Pennsylvania were estimated from the marginals. The same 
disaggregation categories were also used to project length of stay 
probabilities. These probabilities were estimated from the average length 
of stay under the assumption that time served in prison is exponential. 
Separate probabilities were· assigned to persons in institutions at the 
beginning of the year and persons admitted during the year'. When the 
model was used on the data from the data base period it proved to be 
fairly accurate (correlation of .888 for 1970-1977 and .994 for 
1971-1977). We have no data on the accuracy of the actual projection;;. 

PUERTO RICO 

Puerto Rico uses the least squares method. Projections done in 1975 
o~:rest!mated 1976 population by about 35%. The population has been 
rising In recent years but recent revised projections estimate that the 
projected 1976 level will not be reached within the next four years. 

RHODE ISLAND 

The ~hode I sland Department of Corrections has no formal prOjection 
technique beyond projecting a continuation of past trends in rate of 
growth. Nevertheless I the department was recently successful in 
lobbying against mandatory sentencing bills. In a report to the 
le~islature, the depa~tment was able to show how definite mandatory 
prison se.ntences may Increase the numbers of persons admitted to prison 
for certain offenses. The department claimed that passage of the bills 
would require enormous expenses for prison construction. The 
legislature was apparently convinced' enough to defeat the proposed 
legislation. . . 

SOUTH CAROLINA 

The simulation technique used by the South Carolina Department of 
Corrections projects admissions of three separate cohorts through 
multiple regressions •. 

The initial regression analysis included several possible indicators, but 
?nly few of them were chosen as predictors. The cohorts (and the 
I~dlcators) are: regular offenders admitted from court (population at 
risk) I youthful offen~er. admissions (population at risk and unemployment 
rate), and other admiSSions. (None showed promise and, therefore, the 
average of past observations is added to the admission figures.) The 
department uses a separate but similar formula to estimate releases of 
those already in the system and those expected to enter it in the future. 
For the existing population it is assumed I based on past experience that 
65% of parole hearings will result in parole. Another factor included in 
the formula is the lIearned work credit releasell • The number of releases 
pr.ojected to be released in a year includes all those serving full 
sentence (excluding work credits) who have not been paroled before 
plus 65% of those eligible to have a parole hearing. PrOjecting length of 
stay for future admissions uses actually the same formula but it does 
require making additional assumptions on future work credit distribution 
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and the anticipated sentence lengths. The 1978 projections were "within 
2% of forecasted level". 

SOUTH DAKOTA 

No formal statistical projections are made in this state::. Instead, the 
state penitentiary analyzes several t:ends, such as length of sentences, 
seasonal lnfluxes, and parole actions. It also surveys courts to 
determine the number of potential admissions. The legislature has 
tended in the past to reduce p.rojections and to fund at lower levels. 

A new Parole Board has increased recently the number of persons 
paroled each year and, consequently, earlier projections turned out tOI 
be on the high side. 

TENNESSEE 

In +he past the Tennessee Department of Corrections relied on least 
squ~re estim~tes but was not satisfied with it. Currently, the d~p~rt.
ment is in the midst of an attempt to improv~ proj.ectio,: capabilltl~s;. 
The method being explored is multiple regression with risk populatlcln 
(ages 15-39 or 20-39), unemployment rate and unemployr:nent number as 
independent variables. Correlations between these variables and ADP 
range between .65 and .85. No projections have been made yet using 
this approach. 

TEXAS 

It seems that no form~ projections have been utilize~ in. Te~as . up to 
this year. CurrentIY':~ team from Sam H~uston University IS In. ithe 
process of developing a projection model sUitable for the state. SlI1ce 
the project is in progress, the method may still undergo s~vE!ral 
changes. In general terms, howe~er, ~dmissions to the system ~III be 
projected through a linear regression with the total state po~u.l~tlon ~s 
the independent variable (R2=.97). Length of stay prob?blllties wll! 
most likely be estimated in a way similar to the one used In Color,3do. 

UTAH 

No response. 

VERMONT 

The Vermont Department of Corrections ha~ r~lied up to now on the rate 
of growth of prison population as an Indlcato~ for future trends. 
However, in the last six months, the population In,cr~ased at a ra~e of 
229.:: while the expected rate of increase, based on pr"evlpus observations, 
wa~ only 6.3%. This rendered the projections "in~dequ~te". The 
Department hopes to develop a more sophisticated technique In the near 
future. The feeling is that the current rate of growth cannot last 
forever. 
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VIRGINIA 

The simulation model developed by the Virginia Department of 
Corrections seems complicated because of the nature of the data and 
because of the nature of the system. The state cannot accommodate all 
convicted felons. Some felons are in local jails awaiting transfer to the 
state system and the model attempts to accommodate this group in the 
projection. Admissions are projected on the basis of historical trends, 
probably through linear regression. However, the department also 
monitors arrest data lito, make sure there are no surprises". (The 
historical rate of commitments per arrests is used as a guideline.) 

The model then projects the distribution of sentences among future 
admissions on the basis of historical trends. Then, for each separate 
sentence length ,~he de'partment projects the likelihood of parole and the 
Ii kely date of release (through parole or expiration of sentence). 
Separate projections are done for persons already in prisons. These 
projections, done in a similar way, require fewer assumptions. 

It seems that previously the department used total population and 
economic indicators in projecting admissions. The discrepancy between 
projected population and actual population between 1977 and 1979 has 
ranged from a high of -8.0% in 1978 to a low of -.6% in 1979. (It is 
unclear whether adjustments were incorporated into the comparisons.) 
At least part of the problem is that the DOC population has exceeded 
bed capacity for several years. This leads to extended use of local 
facilities, sometimes through emergency legislation. 

WASHINGTON 

This is yet another state with a simulation approach to projections of 
prison populations. The state population between the ages 18-39, 
further disaggregated by sex and age is used as the basis for projecting 
prison commitments. Conviction rates per 1000 population at risk are 
then· forecasted on the basis of historical trends. Projected convictions 
are disaggregated by sex, offense, and age (the latter, for males only). 

This creates 56 cells for males and 10 for females. For each of these 
cells, a probability of prison sentence is estimated again, based on past 
experience. To account for persons outside the risk group population, 
admissions are adjusted by multiplying them by 1.05. Parole revocations 
are estimated separately through an unspecified process. Recent 
changes in parole policies and recording of information make the 
projection of revocation difficult. The changes are attributed to a 1978 
Supreme Court decision (Akridge) which held that parolees convicted for 
the commission of new felonies are entitled to on-site hearings before 
their paroles are revoked. The Department of Social and Health Services 
has had more difficulties in projecting the number of releases; this is 
because releases depend on policy decisions of the Parole Board and 
these are hard to predict. In 1978, the Parole Board introduced 
objective guidelines for setting the minimum sentence. This necessitated 
the use of four different approaches for four different subgroups (those 
admitted prior to guidelines, those admitted after but to whom guidelines 
do not apply, and two groups with different sets of guidelines). 

89 



I'~ 

I 

\ 

" 

P'/'obabilities of release for persons admitted prior to the guidelines are 
b \sed on hi ~tor\:al data. Probabilities for post guidelines, inmates are 
ba~.~d on <:;Clt?d tIme release dates (1/3 off) and additional reductions of 
time allo\',":{.j lJHd, 'i" the new guidelines. Estimated length of stay for 
future @dmL..;j,jp::; Is derived from past experience. Washington is one of 
the few states which subject their assumption to sensitivity tests. This 
allows the department to estimate the error rate if one or more of its 
assumptions are incorrect. 

WASHINGTON D.C. 

The Department of Corrections uses both linear and multiple regression. 
Linear regression is used for short term projections (up to one year) 
while multiple regression is used for longer periods of time (up to three 
years). Accuracy studies indicate that the multiple regression is be~ter 
for short periods also. The initial attempt to develop a multiple 
regression equation involved several possible indicators. Among them 
were arrest data (with and without lags), felony and misdemeanor 
filings, guilty dispositions~ delays between arrests and dispositions, 
number of sentences imposed (with and without a lag), probation 
popu lation, commitments to detention (with and without a lag), sentence 
length information, and parole data. The initial process has led to the 
current reliance on five indicators: the parole population, the jail 
population, the number of parole grants, arrests for Part I offenses 
lagged one year, and the number of new commitments to detention. The 
parole data are negatively correlated with the prison population, while 
the other indicators show a positive correlation. 

The department projects that these five indicators will continue past 
trends into the future. It seems that at least some of them are 
projected through linear regression. 

The error level for a period of one year is over 7% for the linear 
regression and between 3% and 4% for the multiple regression. The 
average error level for one year or over is between 3.1% and 3.9% (only 
up to 21 months). 

The department feels that the multiple regression technique has 
"provided accurate population estimates ll but is reserving judgment on its 
accuracy for periods over 21 months. 

WEST VIRGINIA 

This state is one of very few fortunate states. The population of adult 
institutions has remained virtually unchanged for the last twelve years. 
No projection techniques are used, but the Department of Corrections 
had relied on studies done in other states to assess the possible impact 
of determinate sentencing on the pri'son population. 

WISCONSIN 

The Wisconsin Department of Health and Social Services uses two 
projection techniques. One is simple linear regression where the last 
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sixteen quarterly averages of the average daily populations are used to 
project the population in the next sixteen quarters. 

The other technique is less clear. The statewide population for adults 
(ages 18-44) is used to estimate ratio of prison population per risk 
group. It seems that the ratios for the last 16 quarters at~e then used 
to project the ratios for the next 10 quarters. This is done either 
through linear regression or through some other technique. (This part 
is not clear, but since a slope is involved, linear regression seems a 
likely possibility.) 

There is no information about the accuracy of the methods _ The linear 
projection leads to a projected increase in population and the ratio 
method leads to a projected decrease. 

WYOMING 

No response. 

CANADA 

Since 1976, Canada has developed its Offender Projection System (OPS). 
After many trials and tribulations, the Correctional Service of Canada 
now feels that it has a working simulation model which will not only 
project future populations under current conditions, but will also be able 
to estimate the impact of legislative and policy changes. in developing 
the model, special emphasis was placed on "conditional simulation" -
simulating input and output into the system under different sets of 
conditions, as they are specified by the users of the model. The -model 
recognizes the interrelationship between the correctional system and 
other systems, such as the courts, police, the parole board, and other 
agencies. One of the difficulties in implementing the model is that while 
Canada has a federal system, each province has its own unique police, 
courts, legislatures, and policies .. 

In order to project prison populations, the model stimulates the flow of 
'offenders in the entire criminal justice system. Several indicators were 
considered for inclusions in the model. They were finally reduced to 9 
key rates and 10 time delays. It would be far beyond our scope here to 
describe the entire simulation process _ I n essence, it simulates rates of 
admissions (disaggregated by type) and factors affecting length of stay 
(sentence, participation in prison programs). ~ 

The model also takes into account factors affecting the Ii kelihood of 
parole revocation and factors affecting recidivism in general. It is 
important to note that delay factors are incorporated into the model so 
that not only probabilities of incarceration but release are considered. 
For example, certain parole programs may not change the probability of 
revocation but will delay it, thereby affecting the size of the prison 
populatior" The Correctional Service of Canada has several publications 
describing the model. 

Assumptions incorporated into the model are arrived at through the use 
of a variant of the Delphi method. In this method, several experts in 
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the field project future trends and their estimates are relied upon for 
the projections (through averaging or other manipulations). 

Accuracy tests performed on the period which served as the basis for 
the i3ssumptions employed by the model show an error rate ranging from 
5% to -3.3% (averaging out to zero for an eleven year period). The 
Service feels that the ability of the model to "predict" the past should 
give planners confidence in its ability to serve them in planning the 
future. 
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SURVEY COMPARISONS 

At least two other surveys of projection methods in the U. S. have been 
done in recent years. 

One of these surveys was published in 1977 by the Florida Department of 
Offender Rehabilitation. (IIA Survey of Population Projection 
Methodologies in the States and the District of Columbia ll , Document 
#77-R-065, September 23, 1977.) 

The other survey was published in 1980 by the Kentucky Department of 
Justice. (IISurvey of Projection Techniquesll, November 3, 1980.) 

A comparison between these two surveys and our own may serve as a 
general indicator of recent trends in projections of prison populations. 

Many of the differences among the three surveys may be due to different 
interpretations of incomplete information supplied by some of the states. 
Nevertheless, a trend can easily be detected: projections rely more and 
more on more sophisticated techniques and among the more sophisticated 
techniques the one which has gained the most is simulation. 
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A general comparison between the three surveys is provided in the 
following table: 

NUMBER OF JURISDICTIONS USING VARIOUS PROJECTION TECHNIQUES 
IN THREE SEPARATE SURVEYS 

(CATEGORIES ARE NOT MUTUALLY EXCLUSIVE) 

Current 
Florida (1977) Kentucky (1980) Survey (1981) 

Linear Regression 23 17 1~ .-
Multiple Regression 7 12 9 
Ratio Not Included 10 7 
Simulation 8 14 19 

Time Series, Non-Linear 0 3 4 

No Projections 3 8 3 
Other 

3 
No Response, No Data, 
Not Included in Su"vey 

25 5 6 
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Following is a more detailed state by state comparison. There is no 
attempt to reconcile differences even when it is obvious that 
interpretation and misinformation cause discrepancies. 

STATE BY STATE COMPARISON 

Code for abbreviations: 
L. R. = Linear Regression 
M.R. = Multiple Regression 
R = Ratio 
SIM = Simulation 
T .S. = Time Series 

Florida 

Alabama L.R. 

Alaska No Information 

Arizona L.R. 

Arkansas L.R. 

California SIM 

Colorado L. R., M.R. 

Connecticut None 

Delaware None 

r-ederal Not Included 

Florida L. R., M.R. , SIM 

Georgia SIM 

Guam Not Included 

Hawaii L.R. 

Idaho L. R., SIM 

Illinois L. R., M.R. 

Indiana No Information 

Iowa No Information 

Kansas Insufficient Data 

Kentucky L.R. 

Kentucky 

M.R. , T.S. 

L. R., R, SIM 

M.R. , SIM 

R 

SIM 

SIM 

L.R. 

L. R. 

Not Included 

SIM 

SIM 

Not Included 

L. R., M.R. 

None 

M.R. 

L.R. 

None 

None 

L.R. 
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Current Survey 

No Response 

L. R., R 

SIM, T.S. 

R 

SIM 

SIM 

T.S. 

L.R. 

L. R., R 

SIM 

SIM 

R 

L.R. 

SIM 

L.R. 

No Response 

No Response 

L.R. 

SIM 
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Florida 

Louisiana No Response 

Maine No Response 

Maryland L. R., SIM 

Massachusetts L.R. 

Michigan No Information 

Minnesota SIM 

Mississippi None 

Missouri No Response 

Montana No Information 

Nebraska L.R. 

Nevada L.R. 

New Hampshire No Information 

New Jersey No Information 

New Mexico L.R., M.R. 

New York No Information 

North Carolina No Information 

North Dakota No Information 

Ohio L.R. 

Oklahoma L. R. 

Oregon No Information 

Pennsylvania L. R. 

Puerto Rico Not Included 

Rhode I sland No Information 

South Carolina No Information 

South Dakota No Response 

Tennessee No Information 

f38 

Kentucky 

L.R. 

L.R. 

SIM 

L.R. 

SIM 

SIM 

M.R. 

M.R. 

SIM 

No Response 

M.R. 

None 

L.R. 

L. R., R 

SIM 

M.R. 

None 

R 

None 

R, M.R. 

L.R. 

Not Included 

None 

SIM 

R, M.R. 

R 

Current Survey 

R 

M.R. 

L.R., SIM 

Informal 

SIM 

SIM 

M.R. 

M.R., L.R. 

SIM 

M. R., S Curve 

No Response 

None 

SIM 

M.R., T.S. 

SIM 

SIM 

Intuition 

L.R. 

L.R. 

M.R., R, Curve 
Fitting 

SIM 

L.R. 

None 

M.R. 

Informal 

M.R. 
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Texas 

FloridC! 

L.R., M.R. 

Utah L.R. 

Vermont No Response 

Virginia L. R. 

Washington L. R. 

Washington, D. C. 

West Virginia No Information 

Wisconsin L.R., M.R. 

Wyoming No Response 

Canada Not Included 
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Kentucky Current Survey 

Composite Curve{?) SIM 

L.R. 

L. R., R 

L.R., SIM 

R, SIM 

L.R., SIM 

None 

L.R. 

R 

Not I ncl uded 

No Response 

URate of Growth ll 

SIM 

SIM 

L.R., M,R. L.R., M.R. 

None 

L. R., R 

No Response 

SIM 
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APPENDIX III 

CURRENT AND PROJECTED PRISON POPULATION 

OF THE STATES 
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CURRENT AND PROJECTED PRISON POPULATION 
OF THE STATES 

Unless otherwise noted, data on "current prison populations" are taken 
from the U.S. Bureau of Justice Statistics, "Prisoners in 1980", as of 
December 31st. There are some minor discrepancies between these data 
and data submitted to us by several states. Unless otherwise noted 
projected populations are also for end year. 

1980 Actual 
Jurisdiction Population 1981 Projections 1985 Projections 

Alabama 5,961 

Alaska(1) 832 1,077(2) 
900 

Arizona 4,607 4,193 6,433 
4,094 4,394 
4,291 4,743 

Arkansas 2,909 

California 24,579 25,810 31,195 
Colorado 2,784 2,819 2,773(3) 
Connecticut(1 ) 4,308 4,613 
Delaware (1) 1,339 1,582 2,379 
Federal 24,363 29,252 32,624 
Florida 20,742 21,218(4) 25,373 
Georgia '11,932(5) 13,668 14,080 
Guam(1) 

112 240(6) 
Hawaii(1 ) 990 1,005 1,346 
Idaho 817 1,304 
Illinois 13,104 13,595 15,788 
Iowa 2,512 
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Jurisdiction 

'Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Puerto Rico 

Rhode Island(1) 

1980 Actual 
Population 

2,494 

3,608 

8,661 

829 

8,424 

3,251 

15,158 

2,001 

3,374 

5,524 

746 

1,239 

1,839 

325 

6,087 

1,478 

21,819 

15,382 

302 

13,256 

4,648 

3,125 

8,153 

3,907(11) 

823 

104 

1981 Projections 

2,463(7) 

846(8) 

8,524 

3,480 

15,380 

1,757 

3,480 

6,000 

826 

1,308 

22,262(9) 

15,931(8) 

249 

15,044 

3,436 

8,600 

3,913 

825(7) 

1985 Projections 

8,675 

3,850 

15,810 

1,651 

3,850 

884 

1,337 

24,212 

249 

3,781-4,552 

9,500 

4,131(6) 

1,021(7) 
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Jurisdiction 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont(1 ) 

Virginia 

Washington 

1980 Actual 
Population 

7,862 

635 

7,023 

29,866 

932 

476 

8,920 

4,333 

Washington, D.C. (1) 3,145 

West Virginia 

Wisconsin 

Wyoming 

Canada (14) 

1,248 

3,857 

490 

9,270(15) 

1981 Projections 

8,092(8) 

656(12) 

9,493 

4,509(8) 

2,64l13 ) 

(4) 
3,592(4) 
3,464 

9,470(16) 

(1) Jail and prisons combined (one system) 
(2) 1/1985 
(3) 19R6 
(4) J14l1e 1981 
(5) Considerably less than our data indicate 
(6) 1984 
(7) Fiscal Year ADP 
(8) ADP 
(9) End fiscal year 
(10) Estimated from a graph 
(11) 1979 

1985 Projections 

8,922 

12,141 

5,578 

(4) 
3,730(4) 
3,506 

10,020(16) 

(12) Midway point between 1980 actual population and projections 
for 1982 

(13) Third quarter; sentenced adults only 
(14) Males only, end fiscal year 
(15) April 1st 
(16) A median scenario with assumptions based on the focus Delphi 

method 
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