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Summary 
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status quo assumptions. Attention is also given to the impact of the 1980 Alaska criminal code revision 
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SUMMARY OF STUDY 

The number of prisoners incarcerated by Alaska has nearly 

tripled over the past five years from approximately 750 in 1980 

to approximately 2200 in 1985. At the present time correctional 

facilities in the state of Alaska are overcrowded, and construc

tion and renovation projects have been initiated in an effort to 

relieve the situation. To have a basis for long-range programs 

and capital planning, officials of the Alaska Department of 

Corrections ( ADOC) have sought to obtain reliable forecasts of 

the size and makeup of the population who will be under ADOC 

custody in future years. 

Purpose and Scope 

Under contract with ADOC, the University of Alaska, Anchorage 

School of Justice and School of Engineering have undertaken an 

assessment of the feasibility of locating a correctional facility 

on a portion of Fire Island, a 4, 240 acre tract of land located 

in upper Cook Inlet about three miles off Point Campbel•l. The 

project was divided into three major phases: (1) an assessment 

of future bed space needs, ( 2) an evaluation of the physic al 

site, and (3) a cost assessment based on a comparison of costs at 

various prison sites. 

This document is the final report for the first phase. It 

contains long and short-term forecasts of the Alaska incarcerated 

prisoner population and, hence, of bed space needs of the Alaska 

Department of Corrections through the year 2000. 
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Forecast Approach and Results 

The model used in these forecasts was developed by Richard 

McCleary, Ph.D. who has developed similar models which have been 

successfully used in such states as Oregon and New Mexico to pre-

diet prison population growth. l The McCleary model is con-

structed from Cl) factors which historically have had an impact 

on the prison population in a statistically significant manner, 

e.g., length of sentences and (2) which have shown a statisti

cally significant relationship with the prison population, e.g., 

unemployment rates. Various assumptions about past and future 

population growth, unemployment rates and historic prison growth 

have also been incorporated within the model. Those assumptions 

about future prison population growth which presume only a con

tinuation of current socioeconomic patterns and existing influen

tial factors are called status quo assumptions. 

Table 1. 
Alaska Prison Population Forecasts: 1985 through 2000* 

Year Total Unsentenced Sentenced 

1985 2084 521 1563 

1990 4080 863 3217 

1995 6421 1158 5263 

2000 8914 1429 7485 

* Based on status quo assumptions. Forecasts are mean yearly 
population estimates. Includes FBOP population. 

1Appendix A, "Inmate Population Forecasting: Statistical 
Model," contains a description and discussion of the model 
used; Appendix B is a discussion of the JUSSIM forecasting 
model which could not be implemented because of inadequate 
data; Appendix C presents the bibliography of the literature on 
prison population forecasting. 
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Status Quo Forecasts 

The forecast of the most probable yearly prison population of 

Alaska which is presented in Table 1 is derived from a model 

based on status quo assumptions (i.e., assumptions that no struc

tural or substantially disruptive change such as a code revision, 

an unanticipated population shift, or a major policy change in 

the er iminal justice system wi 11 occur). In other words, these 

forecasts are based on the assumption that, aside from normal 

evolution and growth, the situation in Alaska will be more or 

less the same through the year 2000. Without changes from the 

status quo, Alaska's total long-range prison population, both 

sentenced and unsentenced, will total nearly 9,000 inmates by the 

year 2000. The larger portion of the ADOC population, those 

actually sentenced to a prison term, will increase almost five

fold from 1985 levels. 

Status quo assumptions were also used in forecasting the 

expected characteristics of the prison population by type of 

offense (felony or misdemeanor), sex of prisoners, and region 

of incarceration in the state. Overall, the largest increases 

will occur in the male sentenced felon category within the 

Southcentral region. Throughout the state, the number of sen

tenced female felons will also continue to increase, to over 400 

females by the year 2000. 

The status quo model used includes three factors which have 

been identified as affecting the ADOC prison population growth. 

Foremost among these factors has been the criminal code revisions 

of the early 1980s. These revisions, which affected the length 
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of sentences (by an average increase of 1.35 years) , parole eli

gibility and prosecutorial prioritization of crimes, have accel

erated ADOC's population growth in almost all areas. Perhaps the 

most dramatic example of this growth has been the increase in 

sentenced sexual abuse offenders from approximately 50 to nearly 

500 since 1982. 

The other two factors found to have a statistically signifi

cant effect on Alaska prison population levels are the state 

unemployment and armed robbery rates. Increases in these rates 

result in an almost immediate increase in the prison population; 

however, decreases in these rates are followed by only a gradual 

reduction in prison population. This generally accelerated 

growth in inmate population is reflected in the upward sloping 

line between the years 1985 and 1990. 

Alternative Scenarios Impact 

The study also explored the effects of certain hypothetical 

scenarios upon the future Alaska Department of Corrections popu-

lation. These scenarios involve certain demographic, economic 

and crime-related factors. 

Investigation of two extreme alternative scenarios illus

trates the consequences of changes in the Alaska sentencing code, 

the unemployment rate, and the armed robbery rate and demon

strates the range of the possible future ADOC population. One 

scenario, which would involve complete repeal of the 1980 code 

revisions and substantial reductions in both the unemployment and 

armed robbery rates, would result in the ADOC population being 
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over 3000 inmates by the en� of the century. The likelihood of 

such substantial changes in the Alaska situation is very low. At 

the other extreme, the opposing scenario indicates that if the 

code is not repealed or significantly altered or its effects on 

the ADOC population mitigated in some substantial fashion, and if 

the unemployment and armed robbery rates increase significantly, 

the ADOC could have over 20,000 prisoners and an extremely 

serious facilities deficit by the year 2000. Obviously the prob

ability of this scenario being realized is low simply because the 

state probably could not afford to maintain such an enormous 

correctional population and policy and administrative officials 

would be forced by economic realities to develop methods for 

deinstitutionalizing many potential prisoners. 

CONCLUSIONS 

The status quo forecast, which we use to generate the most 

likely future prison population situation in Alaska, lies between 

the best and worst case scenarios which we calculated. We are 

confident of the accuracy of this "most likely" forecast as long 

as there are no major changes in the assumed patterns of the 

state's overall population, the state's economic situation, or 

Alaska crime rates. However, it is very likely that some changes 

will occur and in planning for future bedspace needs ADOC may 

want to consider other possible futures from the range of sce

narios presented in this report. The present tenor of the polit

ical arena would cause one to expect changes to result in higher 

rather than lower levels of incarceration. 
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Our analysis leads us to the conclusion that the only 

variable related to prison population increases_ which both has 

been a factor driving the ADOC population and can be readily 

controlled is the early 1980s code revisions. Of course, methods 

for the early release of inmates can be devised, but such a 

strategy is merely a subversion of mandatory and presumptive sen

tencing. 

The forecast derived from this study provides evidence of the 

need for additional institutional capacity in Southcentral Alaska 

by 1990. Planning should proceed for a capacity of 1, 000 beds to 

be available for use by 1990. 
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SECTION I 

INTRODUCTION 

The growth in the Alaska prison inmate population over the 

past fifteen years has been quite substantial. (See Table 2) 

According to available statistics there were 482 institution

alized adult prisoners under the control of the Alaska Division 

of Corrections in January of 1971; by January of 1985 this 

population had increased to 2073 inmates. 

Year 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

TABLE 2 

Alaska Adult Prison Populations: 
1971 - 85 

Total Adult 
Prisoners 
Statewide 

482 
413 
413 
488 
495 
529 
600 
732 
738 
770 
876 

1069 
1388 
1732 
2073 

Daily Average* 

Subcategories 
Federal Community 

Institutions Corrections 

120 
165 
163 
200 
187 
191 
198 
182 

103 
97 

* Daily average for January of each year. Includes FBOP and CRC
in Statewide total. Federal Bureau of Prisons totals not 
available for period prior to 1978. CRC totals not available 
for period prior to 1984. 
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When seen in relation to the high annual rate of Alaska 

population growth, the growth in the corrections population 

during the 1970s can be viewed as gradual. Since 1980, however, 

despite an approximately 7% rate of annual state population 

growth, Alaska prison population has grown at a rate of approxi

mately 20% annually - nearly tripling overall. 

Past estimates of prison growth have all substantially 

underestimated the populations which ultimately materialized. 

For example, an April, 19761 study predicted that if a mandatory 

sentencing scheme were to be implemented on January 1, 1977, 

Alaska could expect to have a total of 505 prisoners in the 

system in 1985. The 1979 Alaska Corrections Master Plan pre-

dieted that, if a "New Criminal Code" which established mandatory 

sentences and prohibited individuals from being released on their 

own recognizance (ROR) and other forms of prerelease was enacted, 

the Alaska prison population would reach approximately 1569 

inmates in the year 2000. An Al ask a Judicial Council report 

released in June, 1982 concluded that "we believe the increases 

experienced by the Division of Corrections (in 1980, 81, and 82) 

were the result of unusually high sentences rendered during the 

1977-78 period. " leaving the implication that the prison

population growth could be expected to level off in the immediate 

future. The rate of growth has obviously increased, rather than 

diminished, and has produced a total of 207 3 prisoners under the 

control of ADOC in January, 1985. 

1 Peter S. Ring, "Potential Impact of Mandatory Sentencing on 
Existing Division of Corrections Adult Offender Inmate Capacity." 
Anchorage: Criminal Justice Center, April, 1976. 
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This report is the result of a study of Alaska's future pri

son needs which was commissioned by the Alaska Department of 

Corrections in early 1985. It was prepared by the School of 

Justice as the result of one phase of the larger investigation 

undertaken by the University of Alaska, Anchorage on the feasi

bility of using a portion of Fire Island near Anchorage to 

satisfy Alaska's future correctional space needs. 

The prison population forecasts contained in this report 

were derived from the use of a forecasting model discussed in 

detail in Appendix A. The details of this model have been devel

oped by Dr. Richard McCleary in conjunction with School of 

Justice staff and Alaska Department of Corrections administrators 

and planners. The model is designed to use advanced statistics 

to overcome deficiencies in Alaska criminal justice data and to 

produce reliable prison population forecasts up to the year 2000. 

It can be applied to both long-range and short-range forecasting. 

The long-range forecasts should be useful in strategic planning -

in this case deciding whether to build a new prison. Short-range 

forecasts, i.e., one year into the future, are less useful for 

strategic planning but they can be used for routine planning in 

such areas as organizing and scheduling personnel. The next sec

tion will be devoted to the results of long range forecasts; it 

is followed by sections presenting the short-range and regional 

forecasts. 
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SECTION II 

LONG-RANGE FORECASTS 

The most useful statistic, for strategic planning purposes, 

is the average (mean) yearly prison population. The yearly popu

lation mean incorporates month-to-month population fluctuations 

and provides the basic information needed for initiating facility 

plannng. For this reason all of our long-range forecasts are 

stated in terms of mean yearly populations. 

The major planning categories which have been forecast are 

those of sentenced and unsentenced prisoners. Both the unsen

tenced and sentenced subpopulations have been further divided 

according to the categories of sex (male or female) and type of 

charge (felony or misdemeanor). Sentenced prisoners are typi

cally in ADOC custody for longer periods of time, and thus even

tually require greater overall levels of service and security 

than unsentenced prisoners. However, unsentenced prisoners are 

not, from a planning perspective, an insignificant proportion of 

the prison population. Their special security and transportation 

arrangements may require a disproportionate amount of staff 

attention. 

Status Quo Assumptions 

The following initial long-range forecasts are based on an 

assumption that the "status quo" surrounding corrections will 

continue for the fifteen year period covered by the forecast. If 

the "status quo" continues as assumed, all socioeconomic patterns 

will continue through a normal evolution and growth process; no 
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structural or substantially disruptive change such as a criminal 

code revision, or unanticipated population shift, or major crimi

nal justice policy change will occur. 

Three major assumptions have been critical in formulating the 

status quo forecasts of this report. 

follows: 

They can be described as 

( l) ADOC total populations, both unsentenced and sen
tenced, have historically grown by more than five percent per 
year since 1970. At this historic growth rate, ADOC popula
tions would be expected to at least double every fifteen 
years. The forecasts in Tables 3 and 4 assume that this 
historic base rate of growth is associated with normal popu
lation changes which will continue to increase at a five per
cent annual rate for the next fifteen years. 

( 2) In the early 1980s, the Alaska criminal code was
substantially revised. Many criminal code revisions occurred 
in 198 0, but subs tan ti al sections, i.e., those dealing with 
sex crimes sentences, were not fully revised until 1982. 
Good time was established at one day for every four served. 
Presumptive sentences were mandated for certain offenders and 
crimes. Priorities of prosecution were initiated. The fore
casts in Tables 3 and 4 are based on assumptions that the 
early 1980s revisions will remain in effect until the end of 
the century. 

(3) We have found that ADOC's prison population changes
are also as-sociated with unemployment and crime rates. The 
forecasts in Tables 3 and 4 are based on the assumption that 
both indicators will remain unchanged ( on average) for fif
teen years. 

The first of the above three assumptions may or may not be 

warranted, but 1n purely statistical terms, we have strong con

fidence in a five percent historic, statistically based annual 

growth rate. The second and third assumptions, in contrast, are 

probably more subject to change. It is very likely, for example, 

that the impact of the 1980 criminal code revision will be miti

gated by administrative, legislative or executive action before 

ADOC's population growth reaches a crisis stage. Similarly, both 

-5-



unemployment and crime rates are likely to change substantially -

for better or worse - before the end of the century. To account 

for these changes, we have prepared conditional forecasts of 

ADOC's total unsentenced and sentenced population. These varied 

conditional forecasts are the products of statistical models spe

cifically created to test our assumptions or to describe the 

impacts of changes in the policy underlying those assumptions. 

Unsentenced Forecasts 

Table 3 and Graph 2 give forecasts of ADOC's annual mean 

unsentenced populations from 1985 to 2000. All other things 

being equal, ADOC's total unsentenced population will nearly 

triple (1985:521: 2000:1429) in the next fifteen years. This 

growth is based on an assumption of no change in the underlying 

population dynamics, however, and this assumption is probably not 

warranted. We will address this issue at length in the next sec

tion. 
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TABLE 3 - Unsentenced Population Status Quo 
Forecasts by Type of Crime and Sex 

Misdemeanor Felony 

Year Total ( F) (M) ( F) (M)

1985 521 10 98 21 392
1986 592 11 110 24 446
1987 663 12 123 27 501
1988 732 13 136 31 552
1989 798 14 147 34 603
1990 863 15 159 37 652
1991 925 16 169 40 700
1992 986 17 180 43 746
1993 1045 18 190 45 792
1994 1102 19 200 48 835
1995 1158 19 209 50 880
1996 1213 20 218 53 922
1997 1267 21 227 55 964
1998 1321 22 236 58 1005 
1999 1375 23 245 60 1047 
2000 1429 23 254 62 1091 

The male/female ratio of ADOC' s unsentenced population is 

not expected to change substantially by the year 2000. Nonethe

less, despite the fact that the proportion of female prisoners -

approximately six percent - is not expected to change during this 

period, the absolute number of female inmates in Alaska correc

tions will grow to the point where they may present a housing 

problem. The ratio of felons to misdemeanants, approximately 

four to one, is also expected to remain constant through the end 

of the century. (The forecasts of unsentenced population 

according to ADOC regions will be presented in a later section.) 
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Sentenced Forecasts 

Table 4 and Graph 3 present the forecasts for ADOC I s sen-

tenced populations. All other things being equal, ADOC I s total 

sentenced population will quadruple to exceed 7000 prisoners by 

the year 2000. The proportion of sentenced females, approxi-

mately five percent, will not change nor will the approximately 

four-to-one ratio of felonies to misdemeanors. As was the case 

with unsentenced prisoners, the proportion of sentenced female 

prisoners is expected to remain constant even though their abso

lute numbers will grow to the point where ADOC may need an addi

tional special facility for women. 

Table 4 - Sentenced Population Status Quo 
Forecasts by Type of Crime and Sex 

Misdemeanor Felony 

Year Total ( F) ( M) ( F) ( M) FBOP1

1985 1563 23 216 45 1079 200 
1986 1822 28 261 53 1280 200 
1987 2112 34 313 61 1504 200 
1988 2442 40 373 71 1946 012 
1989 281 4 48 442 82 2229 013 
1990 3217 56 519 94 2535 013 
1991 3669 65 606 108 2876 014 
1992 3767 66 6 14 110 2962 015 
1993 4113 73 678 121 3226 015 
1994 4706 86 796 139 3669 016 
1995 5263 98 906 156 4087 016 
1996 5872 111 1027 175 4542 017 
1997 6 485 124 1 150 194 4999 018 
1998 6860 132 1219 205 5286 018 
1999 7160 138 1273 214 5516 019 
2000 7485 144 1332 224 5765 020 

lFederal Bureau of Prisons has a cap of 200 until 1988 when most
will be returned. 

At the present time the Federal Bureau of Prisons houses many 
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Alaska prisoners. The Bureau has limited this population to 

200; in January, 1988 almost all of these prisoners are sched

uled for return to Alaska. Table 4 reflects this population cap. 

Those who remain with the Federal Bureau of Prisons after that 

will be those who for medical, psychological, security or other 

reasons cannot be housed in Alaska. Since the number of prison

ers to remain with the Federal Bureau of Prisons will be deter

mined by management, the numbers are based on an estimate 

provided by Al a ska Department of Carree tions personnel. ( The 

forecast of sentenced population by ADOC region will be presented 

in a later section.) 

Criminal Code Revision Impact: Unsentenced Population 

Since the number of unsentenced inmates will eventually be a 

factor contributing to the sentenced population, the model used 

for analysis includes considerations of the total unsentenced 

population. Table 5 presents a summary of the results of the 

four unsentenced population forecast models discussed in this 

section: (1) a natural growth model which is based on an assump-

tion that nothing has occurred since 1970 which has had an impact 

on prison population growth; ( 2) a status quo model which more 

accurately reflects the growth that actually occurred; ( 3) a 

Sixth Avenue model which demonstrates the effects of transferring 

the total responsibility of the Sixth Avenue facility and its 

inmates to another jurisdiction; and ( 4) a 1990 code revision 

model which describes the impact of revising the criminal code to 

provide sentences equivalent to those in existence prior to the 

1980 code revision. 
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Table 5 - Unsentenced Population Forecast Models 

Natural New Sixth Ave Code Revised 
Growth Status Quo Transferred 1990 

Year ( 1) ( 2 ) ( 3) ( 4 )

1985 463 5 21
1986 477 592
1987 493 663
1988 508 732
1989 5 24 798
1990 541 863
1991 558 925 777 722 
1992 576 986 829 627 
1993 594 1045 878 561 
1994 613 1102 926 493 
1995 632 1158 973 478 
1996 653 1213 1019 455 
1997 673 1267 1065 437 
1998 695 1321 1110 428 
1999 717 1375 1155 420 
2000 739 1429 1201 416 

Forecasts of unsentenced prisoners using the natural growth 

model are presented in column 1 of Table 5. After statistically 

controlling all other possible factors, a base growth rate of 10% 

emerged from the 1970-1984 unsentenced data. This first model 

incorporates this statistically derived natural growth rate and 

disregards all other changes, such as the changes in the criminal 

code which may have caused changes the prison population. The 

base growth rate is not the actual rate at which the prison popu

lation grew between 1970 and 1984 but rather is the growth rate 

stripped of all other influences. We consider this model "naive" 

because of its assumption that nothing has influenced the prison 

population. This first model also assumes that the total unsen-

tenced population will continue its historical pattern of growth 
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to the end of this century. 

The first model is substantively naive in its assumptions. 

The mean unsentenced population did not grow gradually and 

relentlessly from 1970 to 1984. An analysis of the actual time 

series data indicated that there were at least two profound 

interruptions in the series which changed ADOC prisoner popula

tion. We determined these to be, first, the November, 1973 ADOC 

takeover of the Sixth Avenue Anchorage facility and, second, the 

Alaska Criminal Code Revision in the early 1980s. To calculate 

the impact of these known interruptions, we incorporated indepen

dent variables into the first model in an attempt statistically 

to account for the fact that the prison population increases did 

not occur in the manner explained by this slow and steady natural 

growth model. 

From the perspective of the natural growth model, the popula

tion explosion beginning in 1980 is nothing more than a random 

disturbance which will go away and, in the long run, will have 

little permanent impact on the series. The second model, the 

results of which are shown in the second column of Table 5, 

attributes the post-1980 explosion to an independent variable -

the early 1980s criminal code revisions. This second model 

reveals the impact of the 1980 code revision as a permanent 

change in the status quo of the unsentenced population. 

Col.umn 3 of Table 5 shows what theoretically would happen 

if the Sixth Avenue facility and its population were removed from 

ADOC jurisdiction in 1990 by returning them to the control of the 
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Municipality of Anchorage; the mean unsentenced population under 

the control of ADOC would drop by approximately nine percent in 

the next year and this one-time reduction would show up in each 

successive forecast. 

The impact of the 1980s code revisions on the unsentenced 

population is not as easily interpreted. The long-term effect of 

this interruption is an approximately 46 percent increase in 

inmates distributed over the years following 1980, with the full 

impact of the code revisions not fully realized until after 1992. 

We prepared a forecast of the unsentenced population which would 

result if the provision for presumptive sentencing was dropped 

from the criminal code in 1990. These forecasts, shown in column 

4, amount to a sharp reduction 1n 1991, followed by successively 

smaller reductions in each year to 2000. Comparing 2 and 4 illu-

minates the profound, complex impact of the 1980s code revisions 

on the total unsentenced population. 

While one might think that the effects of the revisions would 

show up in one, two, or three years, this is not the case. The 

1980s code revision has had, and, unless changed, will continue 

to have, a cumulative effect on the unsentenced population. On 

the other hand, the impact of a major abatement of the presump

tive sentencing provision in the existing criminal code may not 

be realized for a decade or more. 

The 197 4 plea bargaining prohibition and the late 70s drunk 

driving crackdown may have had an impact on the ADOC population; 

however, such variables did not prove to be statistically signif-
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icant or even helpful in attempts to understand the possible 

range of interruptions and prison population changes. 
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Criminal Code Revision Impact : Sentenced Population 

We replicated the preceding forecasting exercise for the mean 

sentenced population. Graph 5 summarizes the results of the four 

models used in forecasting sentenced populations . The natural 

growth forecasts of the sentenced population , Column 1 of 

Table 6 ,  are not as "naive" as our forecasts of the unsentenced 

population. For one thing , we determined that the unsentenced 

population feeds the sentenced population and included this 

assumption in the model. It is, for example , assumed that a pro

portion of this year's unsentenced population will show up in 

next year ' s  sentenced population. The first model illustrates 

that the mean sentenced population is a function of gradual , 

relentless growth � se in addition to growth in the unsentenced 

population. Compared to the effects of the unsentenced popula

tion, however , the gradual , relentless growth in this series is 

exceedingly small. 

Forecasts of the first model are shown in column 1 of 

Table 6. The natural growth forecast of the sentenced population 

for the year 2000 is slightly over 4500 sentenced prisoners, or 

more than three times the present size. Remember that the pro

jections of the natural growth model are not based on the true 

fluctuations in prison population over the 197 0-84 period but 

rather on the underlying long-term growth rate which resulted 

from naively stripping away all other factors which affect prison 

population growth except the annual 

looking for factors which may help 

increases. We now turn to 

us explain why this naive 

natural growth model for the sentenced population is inaccurate. 
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Table 6 - Sentenced Population Forecast Models 

Flat-time 
Natural Growth New Repealed Total 

70-84 Status Quo 1990 Repeal 

Year 1 2 3 4 

1985 1271 1352 
1986 1387 1602 
1987 1514 1884 
1988 1652 2201 
1989 1803 2557 
1990 1968 2952 
1991 2149 3391 2925 2787 
199 2 2345 3475 2913 2616 
1993 2560 3809 2915 2474 
1994 2794 4393 2956 2356 
1995 3050 4934 2995 2258 
1996 3128 5531 3046 2178 
1997 3433 6131 3107 2113 
1998 3765 6491 3180 2061 
1999 4128 6780 3263 2020 
2000 4524 7092 3 358 1989 

The 1980s criminal code revision has both direct and indirect 

effects on the size of the sentenced population. The revision 

led to an increase in the uisentenced population and this in turn 

leads to an indirect i ncrease in the si ze of the sentenced popu-

lation. The direct effect is that not only have more prisoners 

been sent to ADOC institutions since 1980, but prisoners are also 

serving longer average sentences. The effects of the 1980s code 

revisions on sentenced populations are seen in column 2. When 

the direct effects of the 1980s criminal code revisions are fac

tored into the forecasts, ADOC will have more than 7, 000 sen

tenced prisoners in the year 2000. 

Before we play "what if " with these figures, it must be noted 

-15-



C 
0 

=a 
"3 a. 
� 
C: 
0 

8000 

7000 

6000 

5000 

GRAPE 5 

SENTENCED POPULATION 
FORECAST MODELS 

o Natural Growth--------.. 
□ New Stat. Quo ---------------------1 ...... . . . 

......... . . . . . . 

EB Bffi=!!�.4!.R,.e.
• I�!9J.R�.e!9! ____ 

...................................................................... ·•·········· ...................... .: : ,,i : □ . . , . . , 
l 

• 
JJ . . , : : □'. . . . 

.. .. .. .................... .. .. .. ................. ............................................. ........................ .................. .. , •••••••••• • ,,.. ........................................... 1 . . , : : , . . , 
: : p . . . . . . . . . . , . . , 
: : I ..................................................................... ! ................................................................... t.1······························· · · ·.
: , : : , :

� 4000
! J:{ !

ef : , : . , . ................................... 1 .................... i:1., ........... r ............... 7........ .. ......

3000 

2000 

: ,, : : ... □ : 0 : □ ! ,,- m .... EB : ,, : :;g; .•.. e--·w . , -................................................................ ...,�····t,···m .......... .:n ..... ��__,. •••• f§ •••••..•..•.•••.••..
,'":"::. •••w •••w••• : 

, I .. I 
, : .,.,A .r:t:_ • 

□ v• .... ,, a' ........ rf ,..,,,.,,,. ..... ••--....t.. , V : ·v •••+••-A-........... :.o ............. ....... . .............................. ·r--·--·--........... � .... �--
a' --- � ' --.-.J : 

1000 4-----�;..----
. . ..
i . 

1985 1990 1995 2000 

Year 

- 15a-



that the second model probably provides the most probable uncon-

ditional forecasts of the total ADOC sentenced population. This 

model assumes no changes in the criminal code as it existed in 

1984; this may result in ADOC's mean sentenced population 

increasing substantially by the end of this century. This fore

cast illustrates the profound impact of the 1980s criminal code 

revisions on ADOC populations. 

An important implication of the results of the second model 

for planning purposes at least, is that there are no simple reme

dies to the problem. Column 3 shows what would happen if the 

direct effects of the 1980s criminal code revisions were miti-

gated in the year 1990. For example, if the code's provision for 

presumptive sentences were replaced with a more flexible mecha

nism such as indeterminate sentencing with parole, the change 

would slow the population growth rate within one year but it 

would not appreciably reduce the size of the population because 

ADOC would still be receiving a large number of new prisoners. 

As a result, the sentenced population would steadily increase for 

nearly a decade. 

Column 4 shows what would happen if both the direct and the 

indirect effects of the 1980s criminal code revisions were 

removed, that is, if presumptive sentences were repealed and if 

ADOC received fewer prisoners from the courts. Under this see-

nario, the population would begin to shrink within one year and 

would continue to shrink at a decreasing rate until the end of 

the century. 
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The year 2000 forecasts of the fourth model in Table 6 are 

more or less what would be expected if the early 1980s criminal 

code revisions had never occurred. Even without the impact of 

the rev is ions, ADOC ' s  sentenced popul ation would grow by more 

than five percent annually for the remainder of the century. 

This prompts an obvious question: what factors might be respon

sible for this gradual ,  relentless growth? The next subsection 

discusses the results of at tempts to identify some of these fac

tors. 

Demographics, Economics, and Crime: Sentenced and Unsentenced 

The criminal code revision of the early 1980s preceded the 

substantial growth in ADOC prisoner population. Analyses of time 

series data show that this was no coincidence and that the impact 

of the revisions on ADOC's population is far from complete. The 

early 1980s code revisions wil l  continue to be a main causal fac

tor in prison popul ation growth through the rest of this century. 

It is conceivable that ADOC populations would have grown in 

1980 even without the code revisions because the revisions were 

not the only crucial event of the year which may have influenced 

the prison population. Tables 7 and 8 show the results of the 

evaluation of three additional alternative areas of influences: 

demographic, economic, and crime. If Alaska ' s  population rises 

dramatically, for exampl e, one might expect a concurrent rise in 

ADOC 's population. Similarly, if Al aska's economy goes into 

recession, one might expect crime rates and, in turn, incar-

ceration rates to rise. And finally, if Al aska's crime rate 

rises, one would of course expect a rise in prison population. 
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Table 7 - Sources of Growth - Demographic 

Total Alaska Population 
Population Under Population 

(in thousands) 18 years 18 to 45 years 

Year A B C 

1970 305 120 132 
1971 315 125 137 
1972 325 130 141 
1973 333 130 146 
1974 344 129 151 
1975 370 133 160 
1976 382 142 177 
1977 396 148 191 
1978 401 145  191 
1979 402 146 192 
1980 403 130 204 
1981 416 133 210 
1982 444 140 2 25 
1983 479 154 246 

Table 8 - Sources of Growth - Economic and Crime 

Unemployment Armed Aggravated 
Rate Homicide Rape Robbery Assault 
in % Rate Rate Rate Rate 

Year A B C D E 

1970 10. 3% 12. 2 26. 1 71. 8 168 
1971 11. 9 13. 4 43 . 5 67. 1 231  
1972 10. 5 9. 5 47. 8 66 . 5 253 
1973 10. 8 10 . 0 44. 5 67. 0 263 
1974 10 . 0 13. 6 49. 3 88. 4 302 
1975 8 . 6 12. 2 44. 6 129. 5 353 
1976 8. 0 11. 3 46. 9 124. 9 357 
1977 9 . 4 10. 8 51 . 6 96. 8 284 
1978 11. 2 12. 9 55. 6 91. 3 282 
1979 9 . 2 13. 3 71. 9 109. 6 296 
1980 9 . 7 9 . 7 62. 5 90. 0 317 
1981 9. 3 14. 6 102 . 2 114. 6 384 
1982 10. 0 18. 5 85. 4 134 . 0 386 
1983 10. 3 13. 8 101. 5 97. 0 402 
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Since demographics, economics, and crime all shifted suddenly 

in 1980 one could argue that these social and economic shifts 

rather than the revised criminal code caused ADOC's inmate popu

lation growth. We examined this hypothesis, incorporated several 

growth indicators into the forecasting models and forecast ADOC 

populations under several growth scenarios. 

Columns A, B, and C of Table 7 show Alaska's total 

population, population under 1 8  years of age, and population 

between 18 and 45 years of age. Focusing on total population, we 

see that the population did not grow substantially from 1977 to 

1980�  the rate of growth during this period was substantially 

lower than in previous years. But in 1981 and 1982 the rate of 

growth of the total population increased noticeably. Is ADOC 's 

prisoner population explosion due only to this sudden growth in 

Alaska's population? 

Alaska ' s  population has grown dramatically since the end of 

World War II and this external growth has forced ADOC' s popula-

tion upward to some extent. ADOC 's inmate population did not, 

however, increase at the same rate as population growth. This 

lack of correlation is probably associated with the fact that not 

all people, new residents or otherwise, have the same rate of 

imprisonment. If the bulk of Alaska's population growth con-

sisted of women, men over 35 years of age, and young children -

i . e., families - there would probably be little or no growth in

ADOC populations regardless of growth in the general population 

because such individuals are not associated with traditional 

criminal behavior nor subsequent 
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Conversely , if the bulk of Alaska ' s  population growth consisted 

of young men , there would probably be large increases in ADOC 

populations from relatively small increases in the general popu

lation. 

The population at risk - conventionally defined - is the 

number of young men in the general population who are eighteen to 

twenty-four. This demographic statistic has proved time and time 

again to be the single best indicator of prison admissions. It 

has been confirmed in studies in Washington , Oregon , Arizona and 

New Mexico. 

Since numbers for this precise age grouping was not available 

as a time series for Alaska , the next best indicator of the at 

risk population was used: the eighteen to forty-five year-old 

population , presented in column C. 

little change in the male/female 

U. S. Census statistics report 

ratio in Alaska from 1970 to 

1980. Therefore , it is reasonable to assume that the same ratio 

of males to females continues to exist in the eighteen to forty

five year-old population. The population under eighteen , 

column B ,  is the population least at risk and , in this sense , 

serves as a quasi-experimental control for the at risk popula

tion. 

Column A of Table 8 shows Alaska ' s  annual mean unemployment 

rates as determined by the U. S. Bureau of Labor Statistics Census 

of the Workforce. This is not the only unemployment statistic 

available and it is certainly not an ideal statistic; however , 

this is probably the best of the available employment-related 
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statistics from which an inference concerning unemployment can be 

drawn. Remember, even if the rate of unemployment remains the 

same, increases in the general population will result in a higher 

number of people who are actually unemployed. The population of 

Alaska has obviously grown considerably since 1970; in addition, 

unemployment followed the national trend. Could this increase in 

the numbers of unemployed underlie ADOC ' s  population growth? 

The argument that unemployment produced the increase in 

prison population is not as strong as the argument that the 

increase in population was caused by demographic changes. ADOC 

populations also rose dramatically in 1981, for example, a year 

when unemployment was actually falling. Nevertheless, conven

tional wisdom holds that prison populations are linked with the 

economy, and we will examine this link more closely below. 

Columns B through E contain Alaska's homicide, rape, armed 

robbery, and aggravated assault rates. It might be argued that 

these statistics caused the 1980s criminal code revisions and the 

trends in Table 8 support this argument. All four statistics 

rose in 1979, for example, and since three of the four dropped in 

1980, one might conclude that the code revision had a salutary 

impact by reducing crime in Alaska. On the other hand, beginning 

in 1981, serious crime rates began to trend upwards again, 

raising the possibility that ADOC ' s prison population explosion 

is nothing more than the inevitable result of a crime wave . We 

can assume without fear of contradiction that crime rate trends 

are responsible for at least � of the increase in ADOC popula

tions during this period. The real question is, "How much? " 
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A mathematical basis for exploring this "how much " question 

has been formed by a procedure developed in McCleary and Hay 

(1980). 2 If any of the variables in Table 8 causes ADOC popula

tion growth, we can expect a correlation with ADOC population 

after controlling for all other within-series factors. Table 9 

summarizes the results of these analyses. Only the correlations 

between either the unemployment or robbery variables with sen

tenced ADOC populations are statistically significant. The evi

dence for a causal relationship between these two series and the 

sentenced population is strong. Otherwise, none of these lag 

series explains the growth in ADOC's unsentenced populations. 

Surprisingly, demographics have no statistically causal 

relationship with any ADOC population series. This null rela-

tionship may indicate that these identified demographics play no 

explicit role in ADOC ' s  population dynamics. Alaska ' s  population 

growth since the end of World War II is, after all, a unique phe-

nomenon both quantitatively and qualitatively. But the null 

relationship may only indicate that we have not yet found an 

appropriate demographic indicator. Given the possible value of 

demographic indicators in forecasting, ADOC might find a 

sophisticated study of this issue to be a worthwhile investment. 

2 McCleary , R . L. and Hay , K . C. Applied Time Series Analysis for 
the Social Sciences. Beverly Hills , C�Sage , 1 9 8 0 .  
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Table 9 - Haugh-Box Absolute Correlation Matrix* *

Unsentenced Sentenced 
Lag # ( 0) C l >  ( 2) ( 3) Lag # ( 0) C l >  ( 2)

Variable: 

Under 18 . 05 . 07 . 04 .12 . 12 . 19 . 07 
18-45 . 11 . 25 . 12 .07 .11 . 06 . 09 
Unemployment . 07 . 24 . 34 .03 .44* . 54* . 01 
Homicide . 15 . 21 . O S .29 .21 . 29 . 07 
Rape .09 . 16 .10 .01 . 01 .14 . 10 
Robbery . 22 . 16 .32 . 14 . 51* . 26 . O S 
Assault . 26 . 30 . 11 .07 . 21 .40 . 10 

* Statistically significant at P < .05
* *  Haugh, L. D .  (1976) Checking the Independence of Two

Covariance Stationary Time Series. Journal of the American 
Statistical Association. Vol. 71, pp. 378-385. 

( 3) 

. 26 

. 25 

. 08 

.10 

.08 

. 16 

. 23 

The null finding for three of the four crime indicators may 

also be a statistical artifact: there is too little variation 

over time in the historical series of homicide, rape, and assault 

rates. Armed robbery, in contrast, is highly variable over the 

197 0-198 3 period. Also, armed robbery and armed robbers are 

likely to be dealt with harshly by Alaska's criminal justice 

system and, as a result, drive ADOC's sentenced populations. 

This relationship is weaker than the relationship between 

unemployment and ADOC's sentenced populations, however. If  we 

accept any of the conventional psychological or sociological 

explanations, we would also expect an analogous relationship 

between unemployment and ADOC's unsentenced populations. Finding 

none, we suspect a more pragmatic mechanism: when unemployment 

is high, for example, convictees are obviously less likely to be 

employed and, perhaps, ineligible for probation or other alterna-

tives to incarceration. But for whatever reason, the analyses 
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summarized in Table 9 show that unemployment and armed robbery 

lead ADOC's sentenced population and this means that conditional 

forecasts can be generated from these indicators. 

Alternative Scenarios 

The long-range forecasts of ADOC ' s  unsentenced and sentenced 

populations in Tables 3 and 4 are status quo forecasts. If 

nothing changes, ADOC ' s  total population, including both unsen

tenced and sentenced prisoners, will be nearly 8900 by the year 

2000. It is difficult to imagine a future where nothing changes, 

however, and for this reason, the status quo forecasts are best 

viewed as a benchmark for assessing alternative scenarios. 

Our time series analyses to this point have shown that ADOC 

populations are associated with four forces: (1) the early 1980s 

criminal code revision; (2) Alaska unemployment; (3) armed rob

bery; and (4) natural growth. Natural growth is a misnomer, as 

explained previously. There is nothing at all natural about the 

growth of a prison population. What we mean, explicitly, is that 

after the factors of code revision, unemployment, and armed rob

bery are controlled, ADOC's total populations still grow at about 

a five percent annual rate. This rate is so consistent across  

time that it is  necessarily a component of any scenario. 

Unemployment and armed robbery rates need not be consistent and 

can vary greatly across both time and region. Change in these 

indicators and the major policy variable form the basis of the 

scenarios outlined in Tables 10 and 1 1. 
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Year 

1985  

1990  

1995  

2000  

Year 

( 1 )

Table 1 0 - Alternat i ve Scenarios : "Best Case" 

1980 Code Repealed 1980 Code Repealed in 1985  
in  1985  

Un  sentenced 

5 2 1  

664 

455  

4 1 2  

Unemployment Armed Robbery 
aoes down goes down 

( 2 )  Sentenced ( 3 ) Sentenced ( 4 )  Sentenced 

1563  1562 1563 

2073  2035 2056 

2627 2589 2 5 4 2  

334 3 3284 3267  

Table 1 1 - Alternat ive Scenarios : "Worst Case" 

and . . . 
Unemployment and 

Arme-d Robbery 
go down 

( 5 )  Sentenced 

1562  

2018  

2521  

3225  

1980  Code IS Repealed 1980  Code IS  Repealed and 1980  Code NOT Re_IJealed and 
Unemployment Armed Robbery Unemployment and 
goes up goes up Armed Robbery go UP ( l J Unsentenced ( 2 ) Sentenced ( ) ) Sentenced ( 4 ) Sentenced ( 5 ) Sentenced 

1985  521  1563  1798  1563  1799  

1990  664 2073 2386 2166  4736  

1995  455 2627 3280 2 5 4 2  1 4 0 6 5  

2000  4 1 2  3343 4538  3379 24333 
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We begin with the best case scenarios in Table 10. The five 

columns of Table 10 all assume a mitigation of the 1980 code. Of 

the four exogenous forces driving ADOC populations, the most 

potent is the 1980 code revision. Under · a "best case" scenario, 

the impact of this policy intervention would be mitigated 

beginning in 1985. Theoretically, the process could be started 

by legislative or executive action but, in either case, the 

pressure on ADOC populations would only slowly be relieved over a 

five year period ending in 1990. The following can be concluded 

by reviewing Table 10: 

(1) By 1990, the unsentenced population will be 664, in

contrast to the status quo forecast of 863 from Table 3. 

(2) The effect on ADOC ' s  sentenced population, Column 2, will

be equally dramatic but will be distributed over a longer period 

of time. By 1990, the sentenced population will be 2073, in 

contrast to status quo forecast of 3217 from Table 4 and 3343 

versus 7485 in the year 2000. 

Although the scenarios of Columns 1 and 2 reflect changes in 

the early 198 Os code revision, they assume no change in the 

unemployment or robbery rates which, from 1970 to 1983, averaged 

9. 9 percent and 96.3 per hundred thousand respectively. Compared

to those of other states, these rates are high but, considering 

Alaska's unique social and economic systems, we cannot conclude 

they are high in any absolute sense, nor can we predict whether 

these rates will stay at these levels for the rest of the cen

tury. Nevertheless, continuing with the code revision scenario, 
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let us additionally assume that both rates decline by ten percent 

(on average) over the next fifteen years. 

( 3) If only the average unemployment rate dropped to 9. 0

percent, ADOC ' s  sentenced population would be decreased by nearly 

60 prisoners in the year 2000. Due to the nonlinear logarithmic 

structure of unemployment, the effect builds up in absolute terms 

over the years, but due to natural growth, it grows smaller in 

percentage terms. Nonlinearity precludes a precisely uniform 

representation of the unemployment effect. In the year 2000, 

however, each percentage point decrease in unemployment can be 

translated into 60 fewer sentenced prisoners. Thus, if an eco-

nomic boom of an unprecedented level drov� unemployment down to 

an average of five percent, ADOC would have 300 fewer sentenced 

prisoners. Of course, viewed from a purely statistical 

viewpoint, neither unemployment nor armed _ robbery has any 

measurable impact on ADOC ' s  unsentenced populations. 

( 4) Next, if only the armed robbery rate dropped to 86. 7

crimes per hundred thousand ( on average) , the effect on sentenced 

populations would be we�ker than the effect of a drop in 

unemployment before 1990 but stronger after 1990. This anomaly is 

presumably explained by the relatively long sentences served by 

armed robbers. 

( 5) Finally, if there were an immediate mitigation of the

1980s code revision and if both the unemployment and armed rob

bery rates dropped ( on average) by ten percent, the absolute 

best case scenario would be 3225 sentenced prisoners in the year 
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2000. 

Even the best case scenario, however, is not good because 

ADOC's total population, unsentenced and sentenced, will exceed 

3600 by the year 2000. 

include correctional 
I 

expanded population. 

ADOC's planning must, at a bare minimum, 

services large enough to handle this 

Approaching the absolute "worst case, " let us again assume, 

as we did for the scenarios discussed above, that the major 

policy intervention has been mitigated beginning in 1985. Then, 

from Table 11 we can see that columns 1 and 2 are identical to 

the forecasts in the previous Table 10. In column 3, if the 

unemployment rate rose to 11.0 percent (on average) , ADOC's sen

tenced population would be 4538 by the year 2000. Note here that 

increases and decreases in the unemployment rate do not have 

"mirror image" opposite effects on the sentenced population. 

Instead, at the benchmark 9. 9 percent rate, due to the nonlinear 

structure of the relationship between unemployment and the prison 

population, each percentage point increase in the unemployment 

rate has an exaggerated effect . The models reveal that decreases 

in unemployment are associated with small decreases in the prison 

population but even small increases in unemployment lead to very 

large prison population increases. 

As indicated in column 4, if the armed robbery rate rose by 

ten percent Con average) to 105. 9 crimes per hundred thousand, 

there would be only a slight effect on the sentenced population. 

Increases beyond the historic 96.3 rate have a weaker impact on 

-28-



the sentenced population than decreases. 

Finally, column 5 presents the worst case . If the economy 

stagnated, generating an average 11. 0% unemployment rate, and if 

the armed robbery rate averaged 105.9 crimes per hundred 

thousand, and if the 1980s code revision went unmitigated for the 

rest of this century, ADOC's sentenced population would explode 

beyond all credible limits, exceeding 24, 000 prisoners by the 

year 2000. 

The worst case is exaggerated somewhat by compounded rounding 

error. Nevertheless, anyone with a rudimentary knowledge of 

correctional economics would realize that the state of Alaska 

would have reached the limits of its ability to provide the 

necessary resources well before the year 2000 and emergency pro

visions would be enacted to reduce ADOC's total population 

drastically . The worst case scenario, an institutional popula-

tion comparable to t.hat of Texas by the century's end, emphasizes 

the need for immediate long-range planning by the entire criminal 

justice system . Rational correctional planning is naturally 

directed toward avoiding such a crisis. Considering the range 

from best to worst, there seem to be at least three options worth 

considering: 

Policy Mitigation The 1980s criminal code revision has had, and 

will continue to have, both direct and indirect impacts on ADOC's 

sentenced population. The direct impact could be mitigated by 

returning to a discretionary release ( parole) model, by acceler

ating "good time" provisions, or by otherwise acting to differen-
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tially decrease mean time served. The indirect effect is not as 

·well understood. The 1980s code revision somehow impacted the 

unsentenced population. Since unsentenced prisoners feed the 

sentenced population, any decrease in the unsentenced population 

has an automatic effect on the size of the sentenced population. 

Note that the earlier the policy mitigation process begins, the 

sooner its ameliorating effect will be realized and the larger 

the effect will be. 

Alternatives to Incarceration Even the best case scenario pre

sents a pessimistic view of the future. Using the best ava�lable 

demographic models, it is estimated Alaska's population will not 

exceed 600, 000 by the end of the century. Can this future popu

lation support even the minimal "best case" scenario of 3600 

occupied institutional beds? It seems ADOC will be faced with no 

option but to continue to develop alternatives to incarceration. 

Alaska Unemployment While we cannot explain why Alaska 

unemployment is related to ADOC's sentenced population, it is. 

ADOC cannot control the unemployment rate, of course, but the 

relationship, which may be due to probation eligibility, might be 

ameliorated by continued ADOC emphasis on pre-conviction employ

ment programs. In any event, ADOC may wish to direct resources 

to explaining the link between unemployment and the size of the 

sentenced population .  

And finally, we must note that the natural growth rates used 

in these scenarios are poor proxies for the explicit variables 

which underlie growth. Although we have found no demographic 
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indicator which can explain a · statistically significant propor

tion of ADOC's historical population growth, past experience in 

Washington, Oregon, Arizona and New Mexico convinces us that 

such indicators could produce more powerful and meaningful long

range forecasts. ADOC may wish to identify and collect such data

to improve future forecasts. 

Requested Scenarios 

Forecasts for several additional alternative scenarios were 

requested oy ADOC personnel during the preparation of the this 

report. 

lation 

Table 12 illustrates the effects on the sentenced popu

of changes in "good time" and of the transfer of the 

contract jail beds now under the auspices of the Department of 

Public Safety to ADOC control. An increase in the amount of good 

time awarded from the current one day for every four served to 

one day for every three would have an immediate and substantial 

impact . This effect increases as the years progress, resulting 

in dramatic decreases in the sentenced population from the status 

quo forecast. 

Adding the approximately 208 contract beds and prisoners to 

the control of the ADOC in 1985 has the effect of increasing the 

sentenced population by that amount in every year to 2000. No 

cumulative effects were noted for this interruption in the status 

quo forecast. 

Table 13 illustrates the effect on ADOC' s mean sentenced 

population of the transfer of Anchorage's 3rd Avenue facility and 

its inmates to the control of the city. There is a small 
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decrease in this male subpopulation in 1985 but this reduction 

quickly fades and after five years one sees no effects at all. 
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Table 1 2  - Alternative Scenarios as Requested by ADOC 
Annual Mean, Total Sentenced Population Forecasts 

Add 
Increase Contract 

Year Status Quo Good Time Beds 

1985 1563 1285 1771 
1986 18 2 2 1441 2 030 
1987 2112 1496 2320 
198 8  2442 1673 2650 
1989 2 8 14 1952 30 2 2
1990 3217 2066 3425 
1991 3669 2311 3877 
1992 3767 2376 3975 
1993 4113 258 8 432 1
1994 4706 2977 4914 
1995 5263 3365 5471 
1996 5872 3769 60 8 0
1997 6485 4175 6693 
1998 6860 4431 7068 
1999 7160 460 1  7368 
2 0 0 0  7485 48 12 7693 

Table 13 - Alternative Scenarios as Requested by ADOC 
Annual Mean, Male Sentenced Felony Forecasts 

Year 

1985 
1986 
1987 
198 8 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2 0 0 0  

Status Quo 

1079 
128 0
1504 
1946 
2 2 29 
2535 
2876 
2962 
3226 
3669 
4087 
4542 
4999 
5286 
5516 
5765 

3rd Avenue Transferred 

-3 1 -

1034 
1244 
1477 
1928  
2218  
252 8  
2876 
2962 
3226 
3669 
4087 
4542 
4999 
5286 
5516 
5765 



SECTION I I I

SHORT-RANGE FORECASTS 

Short-range forecasts, i.e, , one year into the future, are a 

by-product of the long-range forecasting models presented in the 

preceding sections. For strategic planning purposes, short-range 

forecasts are of little interest. But for more routine purposes, 

especially scheduling and purchasing, short-range forecasts are 

often invaluable. They identify population highs and lows and 

otherwise provide insight into micro-level population dynamics. 

The short-range forecasts for 1985 presented below allow us to 

monitor the accuracy of our projections as the actual population 

totals were not available when the study began. 

Sentenced and Unsentenced Forecasts 

Table 14 presents the total mean sentenced and unsentenced 

short-range forecasts for each month of 1985. The total popula

tion, including that of the Federal Bureau of Prisons, was 

expected to rise from 1922 to 2057 in December, 1985. The FBOP 

population was set at 200 for each month to reflect the cap 

placed on that portion of ADOC growth. The projections are 

further broken down by sex in Tables 15 and 16 without this FBOP 

addition. 
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Table 14 - Short-range Sentenced and 
Unsentenced Forecasts 

Misdemeanor Felony 
Total* Unsent. Sent. Unsent. Sent. 

January 1922. l 106. 8 201. 8 375. 0 1238. 5 
February 1950. 7 107. 9 217. 4 378. 2 1247. 2 
March 1955.6 107. 0 210. 4 384. 8 1253. 4 
April 1961. 1 107.7 200.7 390. 1 1262. 6 
May 1972.3 107. 9 197.2 395. 5 1271. 7 
June 1973. 6 109. 2 186. 4 397. 9 1280. 1 
July 1985. 8 111.0 180. 3 406. 0 1288. 5 
August 1997.0 111. 8 177.7 410. 6 1296. 9 
September 1995.6 112. 9 179. 7 397. 6 1305. 4 
October 2019. 7 112. 8 194.3 398. 8 1313. 8 
November 204 3. 4  113. l 206. 7 401. 3 1322. 3 
December 2057. 6 113.6 204. 5 408. 8 1330. 7 

* includes the Federal Bureau of Prison population which was set
at 200 for each month.

Female Population Forecasts 

Table 15 gives monthly forecasts of ADOC ' s female popula

tions - sentenced and unsentenced, misdemeanor and felony - for 

1985. One of the most interesting aspects of these forecasts 

is the distribution of means throughout 1985. In every category, 

the low occurs in the early months, usually January, and the 

high occurs in the later months. Some of the variance in this 

table is due to seasonality, of course, but some is due only to 

natural growth. Seasonality notwithstanding, we would expect the 

last six months of 1985 to be higher than the first six months 

because, throughout 1985, these populations are growing larger. 
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Table 15 - Female Population Forecasts, 1985 

Mean Mean - - - Unsentenced - - - - - - Sentenced - - -
Misd. Fel. Misd .  Fel. 

January 6. 7 18. 6 17. 3 35. 6
February 7. 0 19. 1 17. 5 36. l
March 7. 3 19. 3 17. 6 34 . 1
April 7. 3 19. 4 17. 7 35. 2
May 6. 7 19. 1 17. 9 36. 1
June 7. 3 19. 9 18. 0 36. 3
July 8. 3 20. 6 18. 1 36. 5
August 8 . 4 19. 7 18. 3 36. 8
September 8. 8 20. 0 18. 4 37. 1
October 7. 9 20. 5 18. 5 37. 3
November 7. 5 20. 7 18. 7 37. 6
December 7. 2 20. 0 18. 8 37. 9

Table 16 - Male Population Forecasts, 1985 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Mean - - - Unsentenced - - -
Misd . Fel. 

100. 1 356. 4
100. 9 359. 1

99. 7 365. 5
100. 4 370. 7
101. 2 376. 4
101. 9 378. 0
102. 7 385 . 4
103. 4 390. 9
104. 1 377. 6
104 . 9 378. 3
105. 6 380. 6
106 . 4 388. 8

Male Population Forecasts 

- - -
Misd . 

184. 5
199. 9
192. 8
183. 0
179. 3
1 68 . 4
162. 2
159. 4
161. 3
175. 8
188. 0
185. 7

Mean 
Sentenced - - -

Fel. 

1002. 9 
1011. l 
1019. 3 
1027. 4 
1035. 6 
1043. 8 
1052. 0 
1060. 1 
1068. 3 
1076. 5 
1084. 7 
109 2. 8 

Table 16 gives the analogous forecasts for the male subpopu

lations. Through 1985, the male subpopulations are more season-
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ally variant and grow at a slightly higher rate. Nevertheless, 

these forecasts are interpreted in the same way. In January, 

1985 we expect the male sentenced felon population mean to be 

10 02.9, and this figure will continue to rise to 1092.8 by 

December. 

Conclusion 

The forecasts in Tables 15 and 16 will not be very useful in 

practice because these subpopulation categories are art if ic ial. 

In a typical use, short-range forecasting models would be 

constructed for each real population - for example, for each 

institution. These local forecasting models could then be used 

for scheduling vacations, hiring temporary personnel, purchasing 

supplies, and so forth . 

- 3 7-



SECTION IV 

REGIONAL FORECASTS 

The breakdowns of the status quo ADOC population forecasts by 

region are presented in Tables 17 and 18 respectively. The popu

lation estimates from which the regional analyses were con

structed are given in Table 19. The latter figures require 

additional explanations. 

The ADOC areas were defined by ADOC as: ( 1 )  

including those facilities 

including 

including 

in Fairbanks, 

Juneau and 

Bethel, 

Northern, 

and Nome; 

Ketchikan; and (2) Southeastern, 

(3) Southcentral, Anchorage, Eagle River, Palmer, 

( See the following tables. )  The 

the census areas so that the 

Wasilla, Kenai, and Seward. 

ADOC areas corresponded with 

Northern area included census areas such as North Slope Borough, 

Kobuk, Nome, Yukon-Koyukuk, Fairbanks North Star Borough, 

Southeast Fairbanks, Wade Hampton, and Bethel. The Southcentral 

area was defined as census areas Valdez-Cordova, Matanuska

Susitna Borough, Municipality of Anchorage, Kenai Peninsula 

Borough, Dillingham, Bristol Bay Borough, Kodiak Island Borough, 

and Aleutian Islands. The Southeastern area was defined as cen

sus areas Skagway-Yakutat- Angoon, Haines Borough, City and 

Borough of Juneau, City and Borough of Sitka, Wrangell-

Petersburg, Prince of Wales-Outer Ketchikan, 

Gateway Borough. 

and Ketchikan 

The figures for the year 1970 were taken from the U.S. 

Department of Commerce ' s  preliminary estimates (see Table 19, 
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note b) , rather than the Alaska Department of Labor ' s  Alaska 

Population Overview (see Table 19, note a) , because an error in 

addition was found in the state ' s  computations . Rather than 

arbitrarily manipulating the area totals, the federal figures 

were used. (Note: The state and federal figures agreed on the 

statewide total, but not on the census area totals. ) 

· These regional breakdowns indicate that the largest increase,

in absolute number of inmates, will occur in the Southcentral 

region. This is true for both unsentenced and sentenced sub

populations. However, all areas will experience substantial 

growth. 
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Table 17 - Breakdown of Unsentenced Population 
Forecasts Status Quo by ADOC Regions 

Y ear Total Southcentral Northern Southeastern 

1985 521 286 188 47 

1986 592 326 213 53 

1987 663 364 239 60 

1988 732 403 263 66 

1989 798 439 287 72 

1990 863 474 311 78 

1991 925 509 333 83 

1992 986 542 35 5 89 

1993 1045 575 376 94 

1994 1102 606 397 99 

1995 1158 637 417 104 

1996 1213 667 437 109 

1997 1267 697 456 114 

1998 1321 726 476 119 

1999 1375 756 495 124 

2000 1429 786 514 129 
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Table 18 - Breakdown of Sentenced Population 
Forecasts Status Quo by D. O . C .  Regions 

Year Total Southcentral Northern Southeastern 

1985 1563 1110 266 187 

1986 1822 1294 310 218 

1987 2112 1500 359 253 

1988 2442 1734 415 293 

1989 2814 1998 478 338 

1990 3217 2284 547 386 

1991 3669 2605 624 440 

1992 3767 2675 640 452 

1993 4113 2920 699 494 

1994 4706 3341 800 565 

1995 5263 3737 895 631 

1996 5872 4169 998 705 

1997 6485 4605 1102 778 

1998 6860 4871 1166 823 

1999 7160 5084 1217 859 

2000 7485 5315 1272 898 
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Area 

Northern 

South Central 

South Eastern 

Total 

Area 

Northern 

South Central 

South Eastern 

Total 

Table 19 

ALASKA POPULATION BY ADOC 

1960a 

71, 878 

118, 886 

35,403 

226, 167 

1981c

106, 905 

259, 297 

5 5, 985 

422,187 

1970b

83, 321 

176,697 

42, 565 

302, 583 

106, 773 

294,863 

59, 201 

460, 837 

REGIONS 

1975b 

95, 700 

223,600 

51, 900 

371, 200 

112,720 

322,404 

60, 166 

495, 290 

1980a 

98, 763 

249,294 

53, 794 

401, 851 

114, 5 50 

347,621 

60,877 

523, 048 

aThe Alaska Department of Labor, Research and Analysis 
"Population of Boroughs and Census Areas, Alaska 1960, 1970, 
and 1980, " Alaska Population Overview, 1983, p. 24. 

bu . s. Department of Commerce, Bureau of the Census 
"Preliminary Estimates of the Intercensal Population in 
Alaska. " Undated news release from the Bureau of the Census. 

CThe Alaska Department of Labor, Research and Analysis 
"Official Alaska Population, 1980 and 1981, by Census Area, " 
Alaska Population Overview, 1981, p. 2. 

dThe Alaska Department of Labor, Research and 
"Population of Boroughs and Census Areas, Alaska 
1982. " Alaska Population Overview, 1982, p. 6 .  

Analysis 
1980 and 

eThe Alaska Department of Labor, Research and Analysis 
Demographic Unit, 1985; July 8, 1985 news release, 
"Population Estimates for Alaska Boroughs and Census Areas, 
Revised July 1, 1983 and Provisional July 1, 1984. " 
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SECTION V 

CONCLUSIONS 

The time series analyses we performed have demonstrated that, 

since 1980, ADOC populations have increased dramatically as a 

result of, in large measure, the early 1980s criminal code revi

sions and, to a much lesser extent, natural growth, unemployment 

and crime rates. What may be less obvious is that the impact of 

the 1980s criminal code revisions will continue to drive prisoner 

populations upward until well into the next decade. From there 

on, natural growth will drive prisoner populations to all-time 

high levels. But whether ADOC' s total population in the year 

2000 is as low as 3600 or as high as 24, 000, the total prisoner 

population will have substantially increased, and, therefore, a 

new long-term prison facility in the Southcentral region is cer

tainly warranted. 

A major assumption underlying our large growth forecasts was 

that the impact of the early 1980s code revisions will not be 

mitigated. However , judging from the experience of other states, 

where "get tough" codes and "flat-time" 

enacted, this assumption is unwarranted. 

sentencing models were 

In the last five years, 

several states have enacted emergency "safety valve" legislation 

to mitigate the impacts of simplistic criminal codes, and in the 

interests of stability, Alaska ' s  legislative and executive 

branches may wish to follow a similar course. The Alaska prison 

population can still be expected to increase significantly even 

in the face of the policy mitigation. 
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Our time series analyses also reveal several fruitful areas 

for research. First, we have found no demographic indicator that 

explains any of the historic natural growth in ADOC populations. 

This situation is an anomaly. We suspect that the problem is a 

straightforward lack of data, al though recent improvements in 

ADOC data collection procedures hold promise for the future. 

Some effort to collect additional demographic data on a regular 

basis may prove highly valuable. In addition, our analyses show 

that unemployment is an important factor for ADOC populations, 

and this, too, is an anomaly. ADOC planners may wish to explore 

this relationship to discover the causal nexus. 

The overcrowding in Alaska correctional institutions was not 

caused by the Alaska Department of Corrections . It is the result 

of policies and actions by legislative, administrative and judi

cial officials . The ultimate solutions are beyond the control of 

correctional personnel acting alone. A broad-based cooperative 

approach involving legislative, executive and judicial officials 

is critically needed to address the fundamental, yet substantive, 

impending problems. 
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APPENDIX A 

INMATE POPULATION FORECASTING: 

STATISTICAL MODEL 



STATISTICAL MODEL 

This append ix con ta ins material from the preliminary tech

nical memorandum prepared to delineate the statistical basis of 

the study. 

Introduction: Statistical Model 

This section outlines the statistical model of forecasting 

the Alaska Department of Corrections (ADOC) prison population. 

Based on preliminary analyses of ADOC time series, we believe 

that reliable, accurate forecasting models can be constructed for 

most major subpopulations. (Due to statistical constraints, some 

minor subpopulations, e.g., unsentenced females, are unable to be 

forecast. These minor subpopulations are small, however, and of 

little value for planning.) We propose to concentrate our 

efforts and resources on forecasting the major subpopulations of 

greatest policy relevance. 

The 

Table 1: Major Subpopulations 

Unsentenced Populations 

Sentenced Populations 

Total 
Anchorage 

Total 
Male/Female 
Felony/Misdemeanor 
Maximum Security 

Table 1 lists the subpopulations that we propose to forecast. 

major breakdown is unsentenced versus sentenced. 

Historically, unsen tenced prisoners constitute 25 to 3 5 percent 

of the total ADOC population. Since 1978, it has been possible 
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to break down the total unsentenced subpopulation according to 

male/female, felony/misdemeanor, and institution. In some cases, 

however, these breakdowns result in small integer time series 

which are nonforecastable. Preliminary analyses suggest that we 

will be able to forecast the unsentenced subpopulation according 

to the criteria of total and male with reasonable accuracy. 

The sentenced subpopulation is more important than the unsen

tenced from a pol icy per spec ti ve. Sentenced populations are 

typically in ADOC custody for longer periods of time, for 

example, and typically require greater levels of service and 

security. Preliminary analyses suggest that we will be able to 

forecast the sentenced subpopulation by the criteria of total, 

male/female, and felony/misdemeanor. These breakdowns appear to 

have the greatest relevance for ADOC planning. 

For each of the major subpopulations listed in Table 1, we 

propose to build both short- and long-range forecasting models. 

Short-range models will forecast monthly mean subpopulation 

counts one or two years into the future. Long-range models will 

forecast the analogous annual statistics from 1985 to 2000. 

ADOC populations peak in October and fall away to a January 

trough with a secondary peak in December. This is a peculiar 

cycle with no obvious explanation. Mortality series often covary 

with the natural seasons ( June and December) , for example, while 

other series covary with business or government calendars, 

peaking with the start or end of a school or fiscal year. Though 

inexplicable, the October peak is fact and, since peak statistics 
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are the most important for planning, the October statistic will 

be the basic unit of our long-range forecasts. 

Ex trapolating a time series several months into the future 

requires few assumptions and, consequently, short-range forecasts 

are always more accurate and reliable than long-range forecasts. 

The problem with long-range forecasts is that many factors can 

change drastically over a ten or fifteen year time span. We can

not foresee revisions in the criminal code, for example, or 

shifts in the demographic structure. 

sort can wreak havoc on long-range 

status quo assumptions; that is, we 

Structural changes of this 

forecasts. We begin with 

assume that Alaska will be 

more or less the same in the year 2000. However, Alaska will 

certainly undergo many changes between 1985 and 2000. While we 

cannot predict exactly what these changes might be, we can accom

modate a range of likely changes in our long-range forecasts by 

relaxing our �tatus quo assumptions. We cannot predict with cer

tainty future revisions in the criminal code, or changes in the 

demographic structure, but we 

that show what effects these 

can prepare conditional forecasts 

structural changes would have on 

ADOC populations. In the next section, we outline our status quo 

assumptions in great detail and develop a strategy for generating 

conditional forecasts. 
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Status� Quo !,.ssumptions: Policy Interventions 

In June, 1983, the Arizona legislature enacted a felony DWI 

law, providing mandatory one-year prison sentences for third con

victions. The legislature assumed that few people, if any, would 

be imprisoned under the new law. But within 12 months, 800 

felony DWI prisoners were admitted to the Arizona DOC; 2400 more 

cases are pending. This example illustrates the dramatic impact 

a policy intervention can have on a prison population. In our 

present context, an apparently simple intervention can throw even 

the best forecasting model off by several thousand percent in a 

short period of time. No legislature or court would knowingly 

enact a policy that might double or triple a prison population, 

of course, but legislatures and courts often enact new policies 

without understanding or even suspecting what the potential 

impact might be. The behavior of legislatures and courts is more 

or less unpredictable and long-range forecasts are consequently 

fragile. The forecaster accommodates this problem by antici

pating likely policy interventions and generating conditional 

prison population forecasts for each intervention. 

To illustrate the conditional forecasting strategy, consider 

the statistics in Table 2. Column (A) shows the October mean 

total unsentenced population from 1970 to 1984. For all prac

tical purposes, the series seems to grow at a small, steady rate 

for ten years. Then, beginning in 1980, it appears to grow at a 

faster and faster rate. The 1980 Alaska criminal code revision 

might seem to explain these statistics but the overall pattern 
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Table 2 - Total Unsentenced Subpopulation 

Oct. 

mean 

Year (A) Year (B) (C) (D) 

1970 125 1985 506 506 506 
1971 107 1986 544 544 544 
1972 150 1987 584 584 584 
1973 115 1988 624 624 624 
1974 140 1989 667 667 667 
1975 159 1990 711 711 711 
1976 197 1991 756 800°·, 756 
1977 202 1992 802 85 3,•, 802 
1978 193 1993 850 9 04,•, 850 
1979 162 1994 900 9 5 7,·, 900 
1980 213 1995 950 1010,·, 950 
1981 281 1996 1002 1066°'' 802•b': 
1982 360 1997 1056 1123-;, 845°'"'' 
1983 400 1998 1111 1182''' 889""'' 
1984 477 1999 1167 1241>': 9 34,•,-:, 

2000 1224 1302>': 9 7 9,•,,•, 

* Criminal Code Revised in 1990
* * Sixth Avenue Anchorage Closed in 1995
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requires a more comprehensive explanation. First, the total 

unsentenced population was growing prior to 1980 and at an 

accelerating rate. Second, from what we know of the 1980 crimi

nal code revision, we would expect only a one-time increase on 

the unsentenced population, not the explosive growth shown in 

column (A). 

Column (B) gives "naive" status quo forecasts of the total 

unsentenced population to the year 2000; column (C) gives the 

analogous forecasts under the assumption that the criminal code 

will be revised (to its pre-1980 state) in 1990. These are 

conditional forecasts which amount to simple percentage decreases 

from the status quo in each year after 1990. 

But if the 1980 criminal code revision had a negative impact 

on the total unsentenced subpopulation, as we claim, what 

accounts for the dramatic growth in this series between 1980 and 

1984? Some of this growth is due to "natural" causes, especially 

growth in the general population of Alaska, but the bulk of this 

growth is due to a pol icy impact. Within limits, the size the 

total unsentenced subpopulation is expected to increase whenever 

ADOC opens a new facility. Our analyses show an increase in the 

level of this series, beginning in November, 1973, coinciding 

almost exactly with the opening of the Sixth Avenue Anchorage 

facility. We conclude without fear of contradiction that ADOC's 

total unsentenced subpopulation increased substantially due to 

this policy change. We reason, furthermore, that the total 

unsentenced subpopulation will decrease just as substantially if 

the Sixth Avenue facility is closed. Column (D) gives forecasts 
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of this statistic incorporating the assumption that the Sixth 

Avenue facility will be closed in 1995. Closing the facility, 

for whatever reason, will result in the percentage reductions 

shown. 

This finding may seem trivial or obvious. However, we also 

searched for impacts associated with the openings of the Hiland 

Mountain, Ridgeview, Meadow Creek, Cook Inlet, Ketchikan, Palmer, 

Wildwood, and Yukon-Kuskokwim facilities, but found nothing. We 

might conclude from this null finding that regional expansion, if 

implemented slowly, will have no adverse impact on the size of 

ADOC's unsentenced population. This finding is not at all triv

ial or obvious. 

The forecasts in Table 2 are preliminary forecasts, intended 

not as the final word on the future of this subpopulation, but 

rather as an illustration of the conditional forecast strategy to 

be employed. Policy interventions can have major impacts on ADOC 

subpopulations. While we cannot predict future policy interven

tions, we can forecast conditionally the impacts of some possible 

interventions. 
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Status Quo Assumptions: Structural Cha��e 

In practice, policy interventions are well-defined in time 

and, hence, easily analyzed. A policy impact may surprise us but 

we can almost measure it precisely and interpret it. This is not 

the case with "natural" causes of growth, however. As a general 

rule, for example, we expect ADOC populations to grow as the 

state grows. This sort of "natural" growth is incre�ental, 

however, and difficult to predict. 

Table 3 - Lead Indicators of ADOC Population Growth 

Variable 

At-Risk Population 

Recidivism 

Crime 

Economics 

Indicator 

18 Year-Old Men 
Unsentenced Population 

Age at First Sentence 

Total Property Crime 
Total Violent Crime 

Unemployment 
Workforce Participation 

Table 3 lists several "lead indicators" of ADOC population 

growth, that is, independent variables that cause the ADOC popu-

lation to grow. The most important of these lead indicators are 

what we call at-risk populations. As the number of 18-year-old 

men in the general population grows, for example, we expect the 

most important ADOC subpopulations to increase. It should not be 

surprising that the unsentenced subpopulation is a leading 

(sensitive) indicator of the sentenced subpopulation. 

Preliminary analyses show a strong correlation at three, four, 

and five months. The October sentenced subpopulation, in other 
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words, can be predicted from the size of the May unsentenced sub

population, and for our long-range forecasts, last year's unsen

tenced subpopulation is an excellent indicator of this year's 

sentenced subpopulation. 

Recidivism is another sensitive indicator of the sentenced 

subpopulation. As the recidivism rate increases, so does the 

size of the sentenced subpopulation. In principle, ADOC could 

manipulate its recidivism rate through its treatment and correc

tional policies (e.g., through programming) and thereby increase 

or decrease the size of its sentenced subpopulation. Ideally, 

our model requires an annual measure of ADOC' s recidivism rate; 

lacking this, we can assume a constant rate and prepare con

ditional forecasts for deviations from the status quo recidivism 

rate. 

Finally, we include crime and economic indicators. Whi•le 

ADOC has no control over these variables in a policy sense, we 

assume that they are sources of growth in ADOC populations. We 

propose to estimate the causal effects of the indicators in Table 

3 by means of a covariance analysis. If we find that a rise in 

unemployment led to an increase in ADOC populations in the past, 

for example, we will assume that the relationship holds in the 

future as well. We have little ability to forecast these indica-

tors into the distant future. By incorporating these variables 

into our long-range forecasting models, however, we can prepare 

conditional forecasts, showing, for example, the impact of an 

economic slowdown on the size of ADOC subpopulations. 

Conditional forecasts of this sort will give ADOC planners lead 
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time of several years to prepare for the impact. 

With respect to ADOC's sentenced subpopulation, at least, the 

precise relationships between these variables and population 

growth will be determined by dynamic input-output equations. In 

the next three sections, we describe these equations in some 

detail. This material is necessarily technical. Following this, 

we discuss the impact of the 1980 criminal code revision on 

ADOC's sentenced population. Not surprisingly, the dynamics of 

our population model suggest a profound increase in ADOC's sen

tenced subpopulation. 
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A Description of Input-Output Models 

A "model," for our purposes, is an equation or set of 

equations purporting to describe some natural phenomenon, in this 

case the growth of a prison population. An "input-output" model 

is a set of equations describing how uni ts enter and leave a 

system. If we define prisoners as our unit, an input-output 

model for ADOC's prisoner population can be diagrammed as 

Commitment -> [ DOC ] -> Release 

Put simply - a prisoner is committed to DOC and, at a later time, 

is released. For this simple input-output model, there are two 

parameters which determine the size of the DOC population at any 

time. First, the number of prisoners committed to DOC in each

month and, second, the number of prisoners released from DOC -

through parole, expiration of sentence, or death - each month. 

If these two parameters are known, or can be estimated, the size 

of the DOC population can be forecast with extreme accuracy . 

Although the mathematics of an input-output model is dif

ficult to explain to an audience of non-mathematicians, the 

general principles require only common sense and arithmetic. As 

an illustration, consider a city bus that stops at every block of 

its route to let passenters on (inputs) and off (outputs). If 

the number of people on the bus immediately after the kth stop is 

denoted as Pk, a rather simple input-output equation results.

When the bus begins its route in the morning, it is empty, so 

p = 0 
0 

On its first stop, no passengers will get off (because the bus is 

empty) but some passengers may get on. Representing the number 
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who get on at the first stop as 11 - "Input l" - and the number

who get off as o
1 - "Output l" - the number of passengers on the

bus after the first stop is 

P1 = I1 - o1 with o1 = 0

On the second stop, some passengers may get on and some may get

off. The number on the bus after the second stop is thus 

p2 = 12 - 02 + 11 - 01
This is the sum of all the passengers who got on the bus at the 

first and second stops minus the sum of all the passengers who 

got off the bus at the first and second stops. 

point clear, we rearrange terms and rewrite P2 as

To make this 

p2 = 11 + 12 - 0l - 02

L Ik - t Ok k = 1, 2, 3 .. . etc.

We may also write P2 as

P2 = Pl + 12 - 02
This identity for P2, which we call the difference �uation form

of the input-output system, is derived by substitution. Since 

P = I - 0 1 1 1, we simply substitute P1 for cr1 - 01). We will

have much to say about the difference equation form later. On 

the third stop, 

P3 = I3 - 03 + 12 - 02 + 11 - 01

= I Ik - I Ok k = 1, 2, 3 

= p2 
+ 13 - 03

Continuing this argument to its logical conclusion, the number of 

passengers on the bus after the nth stop is equal to the sum of 

all the passengers who got on the bus on each of the stops minus 

the sum of all the passengers who got off the bus on each of the 

stops. That is, 
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pn = 1n - On + 1n-l - 0n-l + . . .  - 11 - Ol 
= � Ik - E Ok k = 1, 2, ••• , n 

= P + I - 0 n-1 n n 

And what these equations say, simply, is that the number of 

passengers on the bus at any time is equal to the total who got 

on at all previous stops minus the total who got off at all pre-

vious stops. This is obviously true and, on the face of it, 

trivial. But by using this simple input-output model and assum-

ing that certain properties and parameters of the model are known 

- or can be estimated - we can forecast the number of passengers 

on the bus at some future time. 

The similarities between the number of passengers on a bus 

and the number of inmates in a prison may not at first be 

obvious. Before outlining these similarities, however, let us 

examine a few crucial properties of the model. The most impor-

tant property of the model is its equilibrium state, the point 

where the number of passengers on the bus is constant or stable. 

Suppose, for example, that two passengers get on the bus at each 

stop and that each rides five blocks before getting off the bus. 

Then 

p = 0 0 

pl
= PO + 11 - Ol 

= 0 + 2 - 0 = 2 

p2 = pl + 12 - 02 
= 2 + 2 - 0 = 4 

p3 = p2 + 13 - 03 

= 4 + 2 - 0 = 6 
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p 4 
= P3 + I

4 
- 0

4 

= 6 + 2 - 0 = 8 

PS
= P4 + IS - 05 

= 8 + 2 - 0 = 10 

Because each passenger rides for exactly five blocks, none has 

yet left the bus. But now the two passengers who got on at the 

first stop have traveled five blocks. These two will get off the 

bus at the next stop, so 

p6 = PS + I6 - 06 
= 10 + 2 - 2 = 10 

Similarly, the two passengers who got on at the second stop have 

at the 1 th stop now traveled five blocks, so 

p7 = p6 + I7 - O7 

= 10 + 2 - 2 = 10 

The equilibrium state, ten passengers, is realized after the 

fifth stop. For the nth stop, then, we confidently predict that 

P = P = P + I - 0 n n n-1 n n 
= 10 + 2 - 2 = 10 

This equilibrium state depends on three assumptions. First, 

everyone who gets on the bus will sooner or later get off the 

bus; second, exactly two passengers get on the bus at each stop; 

and third, everyone rides exactly five blocks . The first assump

tion is not at all problematic, but the second and third assump

tions are obviously not empirically warranted. We may relax the 

second and third assumptions, however, without changing the 

essential properties of the input-output model . Instead of 

assuming that exactly two passengrs get on the bus at each stop 

and that each passenger rides exactly five blocks, we may assume 
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that the average or mean number of passengers getting on the bus 

at all stops is two and that the mean ride is five blocks. Our 

equilibrium state is now an average state and our forecasts are 

subject to error. We are no longer absolutely confident that 

the number of passengers on the bus after the nth stop is ten, in 

other words: rather, depending on the variance of inputs and 

riding times about their means, we are 96 percent confident that 

Pn lies between, say, nine and eleven passengers. We will com-

ment further on forecast confidence intervals at a later point . 

We are generally interested in forecasting the system when it 

leaves its equilibrium state. To illustrate this concept, con-

sider what happens to our bus during rush hour. Throughout the 

day, the number of passengers getting on the bus at each stop is 

relatively constant. During rush hour, the number of inputs 

increases and the system goes out of equilibrium. Suppose that 

the rush hour occurs at the soth stop and that inputs increase by 

50  percent at rush hour. Three people get on the bus at the 
th 50 and each subsequent stop, so 

pso = P49 + 1so - 0so 

= 10 + 3 - 2 = 11 

Psi = Pso + 1s1 - 0s1 

= 11 + 3 - 2 = 12 

p52 = p51 + 152 - 052 

= 12 + 3 - 2 = 13 

p53 = p52 + 153 - 053 

= 13 + 3 - 2 = 14 

P54 
= P53 + 1

5 4  
- 05 4  
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= 14 + 3 - 2 = 15 

At the next stop, the three passengers who got on the bus at the 

first rush hour stop will have traveled five blocks. Thus, 

PSS
= P54  + 1ss - 055 
= 15 + 3 - 3 = 15 

The rush hour equilibrium state is fifteen passengers, and 

because the average ride is still five blocks - rush hour does 

not change this parameter - the rush hour equilibrium is realized 

in five stops. Suppose now that the end of rush hour occurs at 

the 6 0  th stop. Inputs are reduced by 50 percent while outputs 

remain constant for five stops. 

p6 0  = p59 + 16 0  - 06 0  
= 15 + 2 - 3 = 14 

p61  = p6 0  + 161 - 061 
= 14  + 2 - 3 = 13 

p62 = p61 + 162 - 062 
= 13 + 2 - 3 = 12 

p63 = p62 + 163 - 063 
= 12 + 2 - 3 = 11 

p6 4  
= p63 + 1

64 - 06 4  

= 11 + 2 - 3 = 10 

Thus, 

th 
At the next stop, the two passengers who got on at the 6 0  stop 

leave the bus; inputs again equal outputs and the system returns 

to its pre-rush hour equilibrium. 

Rush hour sends the system out of equilibrium by changing the 

level of inputs. A change in the mean ride also sends the system 

out of equilibrium, however. Suppose, for example, that street 
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repairs force the bus to detour from its regular route. 

Passengers adjust to the change in route by riding a few more 

stops. Now if the detour occurs at the 7 0th stop and if each 

passenger adjusts by remaining on the bus for one more block, 

inputs and outputs are equal for the next five stops. But at the 

7 4 th stop, the first two detour passengers stay on the bus and, 

P7 4  = p73 + 17 4 - 07 4 
= 10 + 2 - 0 = 12 

The equilibrium state increases to twelve passengers. The first 

two detour passengers get off at the next stop, however, and 

P75 = P7 4 + 175 - 075 
= 12 + 2 - 2 = 12 

The system is in a new equilibrium state. 

An input-output system is thrown out of equilibrium whenever 

inputs and outputs are not equal. When inputs exceed outputs, 

the level of the system - the number of passengers on the bus in 

this case - increases to a new equilibrium state, and when out-

puts exceed inputs, the opposite is true. In either case, the 

system may be thrown out of equilibrium by either a change in the 

level of inputs or a change in the level of outputs. Since the 

model assumes that every input eventually becomes an output, 

changes in outputs are generally due to changes in the system's 

"holding time, " the length of time each input remains in the 

system. The gross relationship here is 

Equilibrium = Input x Holding Time 

and a change in either independent variable has a predictable 

change in the dependent variable. Adequate forecasts require a 
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forecast of the new equilibrium state and the rate at which the 

system reaches its new equilibrium. As our bus example 

demonstrates, forecasting the equilibrium state is typically an 

easier task than determining rates of change. To accomplish this 

task, we must know why the system has gone out of equilibrium, 

and we must be able to measure the independent variables 

underlJing the change. 
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The Dynamics of a Prison Population 

With one important exception, the input-output dynamics of a 

prison population are the same as the input-output dynamics of a 

city bus. Inputs to the prison population are the number of men 

committed to the prison by the courts in each year and the 

system's holding time is the average length of sentence. Each 

man committed to the system by the courts is eventually released, 

and the system population is determined generally by the number 

of admissions and the mean length of sentence. Denoting the 

prison population in the t
th year by Pt and denoting the number 

of admissions and releases in that year by A
t 

and Rt 

tively, the population is determined by the equation, 

respec-

pt
= pt-1 + A

t 
- R

t 

And, of course, we may write this equation identically as 

p = 
t I A

t-k - I Rt-k k = 0, 1, . . .  

We will ordinarily prefer the difference equation form, however. 

The only real difference between prison populations and the 

city bus is that, unlike the city bus, a prison population is not 

necessarily well represented as a closed system. What this 

means is that the number of admissions to a prison system can 

conceivably increase without practical bound. If prison 

admissions increase by five percent per year, for example, the 

"doubling time" is slightly less than fifteen years. A system 

with 100 admissions in 1950, in other words, will have more than 

200 admissions in 1965, more than 4 00 in 1980, and so forth. Now 

every person admitted to the system is eventually released, so 

releases will also grow by five percent per year. Releases will 
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necessa-rily lag behind admissions, however, and the system will 

"explode. " To illustrate this simple point, let us open a new 

prison in 1950 with 100 new admissions; let admissions grow by 

five percent per year, moreover, and let the average sentence 

length be five years. Then 

Pl95 0 = Al950 = l00 

Pl951 = Pl950 + Al951 
= 100 + 105 = 205 

p 1952 = Pl951 + Al952 
= 205 + 110 = 315 

Pl953 = Pl952 + Al953 

= 315 + 116 = 431 

Pl95 4 = Pl953 + Al95 4 
= 431 + 122 = 553 

At this point, no prisoners have yet been released because none 

has completed the five year sentence. In the next year, however, 

the 100 prisoners admitted to the system in 1950 are raleased. 

Hence, 

p l955 = pl954 + A
l95 5  - R

l9 55 

= 553 + 128 - 100 = 581 

Population growth in 1955 is the smallest one-year increase in 

the system's history. This is an anomaly, however, due to the 

fact that the system has released no prisoners in its first five 

years. In subsequent years, as sentences expire, prisoners are 

released from the system. Population growth continues, driven 

only by growth in admissions. The rate of growth increases each 

year, however. In 1960, 
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pl96 0 = pl95 9 + Al96 0  - Rl96 0 
= 7 06 + 163 - 128 = 741  

And in 1965, 

pl965 = Pl964 + Al965 - Rl965 

= 9 01 + 208 - 163 = 946 

What we see here is a system permanently out of equilibrium. 

Although releases grow each year, they never equal admissions. 

The system's population continues to grow, approaching infinity. 

A prison population, obviously, cannot grow infinitely large. 

But in a small, growing state like Alaska, prison populations can 

grow exponentially for decades, posing a practical dilemma. In a 

period of 50  years, for example, given continued growth and 

increasing crime, Alaska's prison population could grow beyond 

all practical bounds. Technically speaking, a purely nonsta-

tionary or open system cannot be forecast. With a reasonable 

set of assumptions about the nature of the system, however, and 

especially about the causal sources of growth, a powerful and 

accurate forecasting model can be built. The validity of the 

model depends entirely on the validity of our assumptions, 

suggesting caution in making those assumptions. The model pro-

posed here has proved itself in three state correctional systems 

and we may assume that, in its general form, it will provide 

equally powerful and accurate forecasts of ADOC's prison popula

tion. 

The Model 

Our forecasting model is based on the difference equation, 
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pt
= pt-1 + A

t - Rt (l) 

Equation (1) gives an exact value Pt
. It is a purely determin-

istic model, that is, having no parameters to estimate. If 

Alaska's prison system were in equilibrium, we could forecast 

future populations directly from equation (1). But the system is 

clearly not in equilibrium. It is growing and, to account for 

this growth, our model requires a second equation for admissions. 

We write this second equation in its general form as 

A
t

= a +B2X 2t + Y2I2t + n2t <2> 

Admissions are caused by two sets of exogenous or independent 

variables, x2t 
and I2t

, with weights s2 and y2 . When x2t 
and 

I2t are zero - that is, when the system is in equilibrium -

admissions are at an equilibrium level, a. x2t 
and I2t 

give the 

expected number of admissions in the t
th year. The error term of 

equation (2), n2t , gives the variability of the actual number of 

admission about the expected value and, of course, sets the con-

fidence limits of our forecasts. The smaller the val�e of 

n2t is, t�e more accurate t�e �orecast. 

In practice, we estimate the parameters of equation (2), 

extrapolate admissions into the future, and substitute the 

extrapolated admissions into equation (1). To complete the 

input-output dynamic, however, our model requires a third 

equation for releases which we write generally as 

Rt
= a +  B3X3t +y313t + n3t <3> 

Releases are caused by two sets of exogenous or independent 

variables, not necessarily the same variables as in equation (2), 

and by an error term, y2t . Equation (3) is also stochastic and, 
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in practice, is used in the same way as equation (2) . That is, 

parameters are estimated, releases are extrapolated into the 

future and are substituted into equation (1). This is an over

simplification of the forecasting procedure, but it describes the 

essence of our model. 

We will now develop the logic of equations (2) and (3), 

describing how and why Alaska's prison admissions and releases 

change over time. As noted, this task requires a set of reason

able assumptions about the causal sources of population growth 

and the validity of our forecasts depends largely on the validity 

of our assumptions. As it turns out, releases are much easier to 

forecast than admissions; fewer assumptions are required. The 

assumptions required for equation ( 2) are most problematic . To 

forecast future admissions to Alaska's prison system, we must 

make assumptions about migration, demographic change, economic 

expansion, legislative and policy interventions, and other dimen

sions of growth. These variables, for the most part, cannot be 

forecast. We accommodate our uncertainty in these areas by exe-

cu ting forecasts under a range of assumptions. Thus, while we 

cannot predict whether or not the legislature will revise the 

criminal code, we can develop accurate forecasts of Alaska's 

prison population for both assumptions. 
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Admissions and Releases 

Our general forecasting model is driven by admissions and 

releases. In this sense, it is a simple input-output model. In 

its "normal" equilibrium state, moreover, admissions and releases 

are equal. The problem, in simple terms, is that the system has 

been pushed out of its "normal" equilibrium state and our model 

must include the exogenous forces underlying this change. Growth 

in the prison population is ordinarily a function of growth in 

admissions. The exogenous forces underlying growth in prison 

admissions include demographic, economic, social, and politic al 

changes which are not well understood or predictable. Releases 

from prison play a smaller role in population growth. Changes in 

prison releases over time are well understood and predictable, 

however, so we beg in our explication with this component of the 

general model. 

In its general form, our equation for prison releases is 

written as 

Rt = a3 + B3X3t + Y3I3t + n3t (3) 

Here, x2t is a vector of exogenous forces which cause men to be

released from prison. We cannot easily include each of many 

variables in our equation. The most important variable, however, 

is �entence lenill and this variable has a straightforward repre

sentation. In the preceding section, we developed a hypothetical 

input-output model which, for the sake of exposition, assumed 

that each prisoner had exactly five years to serve. This assump

tion is unrealistic for any real prison system, of course. While 

the mean sentence for an incoming cohort may be five years, the 
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actual sentence lengths will be distributed non-uniformly about 

this mean. Using the same hypothetical input-output model, let 

us now assume that ten percent of the incoming cohort will serve 

one year, 30 percent will serve two years, 30 percent will serve 

three years, 20 percent will serve four years, and ten percent 

will serve five years. In the second year then, ten percent of 

the number admitted in the first year are released. That is, 

R
2 

= . 1  Al 
In the third year, ten percent of the second-year cohort will be 

released along with 30 percent of the first-year cohort: 

R
3 

= . 1 A
2 

+ . 3 A
l 

And following this logic, in the fourth and subsequent years, 

In the 

R =4 

R =
5 

R
6 

= 

. 1  A3 + . 3 A
2 

+ . 3 A
1

. 1  A4 + . 3 A
3 

+ . 3 A
2 

+

. 1  AS + • 3 A
4 

+

general case then, for the 

distributed lag of past admissions: 

. 2 A
l 

• 3 A
3 

+ • 2 A
2 

+ • 3

tth year, releases are

A
l 

a 

Rt
= e1At-l + ... + 0nAt-n =L 0kAt-k k 

= 1, 2, ... , n

The number of lagged admissions required for this expression is 

determined by the relative frequency of extraordinarily long sen-

tences. For most states, seven lagged admissions account for 95 

of all releases; 95 percent of all prisoners serve seven years or 

less in other words. The e-weights applied to each lagged 

admission are estimated empirically and, of course, will vary 

from state to state. Finally, since the distribution of sen-

tences varies from year to year, we include an error term. We 

now rewrite (3) as 

Rt
= L 0kAt-k + Y3I3t + n3t (3) 
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In this explicated form, the equilibrium constant, a, is impli

citly represented in the lagged At-k terms. The r3t variables of

( 3) represent policy interventions. If the legislature changes 

the presumptive sentence structure of the criminal code, for 

example, we expect releases to change in some way. We will 

discuss these interventions and their effects on releases and 

admissions in the next section. 

Equation (3) is easily specified because, ultimately, the 

system is closed in part with respect to releases. No prisoner 

can be released without first being admitted, that is, and all 

prisoners admitted to the system will eventually leave. The 

admissions component of our model is not so easily specified 

because the system is open with respect to admissions. There are 

limits to this dictim, of course. The number of admissions to 

ADOC cannot exceed the state's population, for example. But 

given the relatively small base of these numbers, admissions 

could conceivably grow by five percent (implying a fifteen year 

"doubling time") for decades before approaching equilibrium. The 

obvious limits to growth, hence, do not help us. 

In its general form, our equation for admissions is written 

as 

At
= a2 + S2X2t + Y2 12t + n2t (2) 

The I2t variables are policy interventions that might have impact

on admissions; as noted, we will discuss these variables in the 

next section. The x2t variables represent exogenous sources of

growth in admissions, the most obvious being in-migration to the 

state. 
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Alaska's population has grown dramatically since the end of 

World War II and this external growth has, to some extent, forced 

prison admissions upward. We do not expect prison populations to 

increase one-to-one with growth in the general population, of 

course . Such a rate of growth would assume that each new resi-

dent has a fixed, homogeneous probability of ending up in the 

prison - an untenable assumption. Not all people, new residents 

or otherwise, have the same risk of imprisonment. If the bulk of 

Alaska's new residents comprised women, men over 35 years old, 

and children - i . e. ,  families - we would expect little or no 

growth in prison admissions regardless of growth in the general 

population. On the other hand, if the bulk of Alaska's new resi-

dents comprised young men, we would expect large increases in 

prison admissions from relatively small increases in the general 

population. 

The population at risk - conventionally defined as the number 

of young men in the general population - has proved time and time 

again to be the single best indicator of prison admissions. If 

Ml8t denotes the number of 18 year old men in the general popu

lation in the tth year, Ml9t denotes the number of 19 year old 

men, and so forth, then the causal relationship between the size 

of the at-risk population and prison admissions is 

A
t

= cp18Ml8t + ¢19Ml9t + . .. = [ ¢.£<MKt K = 18, 19, . •• , N 

We do not require that the 1-weights sum to unity; they are not 

literally proportions, that is, but proportions weighted for 

risk . The actual value of each ?K is estimated from ADOC 

admissions data; the MKt are ordinarily collected from non-

-27-



corrections sources such as lists of licensed drivers, secondary 

school enrollments and so forth. 

There is another important at-risk population, not reflected 

in the MKt, which often contributes substantially to admissions. 

This population consists of the releasees who are returned to 

prison to complete the remainders of their sentences. Since 

"recidivism" occurs within a year of release in almost all cases, 

this component of admissions can be represented by the lagged 

number of releases, Rt-1' and a "recidivism rate, " p • 

Incorporating this population into the expression, we write 

admissions as 

A = I: t qiKMKt + pRt-1 
When the at-risk population grows due to in-migration or aging of 

the resident population - due to external pressure - the prison 

system behaves as if it were open. Admissions may grow steadily 

over time, thus seeming to "explode . "  On the other hand, when 

the at-risk population grows due to internal pressure, from 

releases and recidivism, the system can react to alleviate the 

pressure. 

Other causal sources of admissions include changes in the 

economy and changes in the criminal justice system. The causal 

effects of these other variables on admissions pose an empirical 

question, so we represent them in the model as the vector Xt. 

Table 2 lists several potential variables to be included in the 

admissions equation. Each will be empirically assessed as a lead 

indicator of admissions. Finally, policy interventions, repre-

sented in the model as the vector It' may have impact on 
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admissions. Including these unexplicated variables, we now write 

our equation (2) as 

At
= a +  82X2t + Y212t + [ ¢K�Kt + pRt-1 + n2t (2) 

There are several problems, some technical, some conceptual, yet 

to be addressed. In the next section, we will discuss the 

effects of policy interventions on admissions and releases. As 

it turns out, these are the most important and difficult 

variables of our model. 
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Policy Intervention Models 

Earlier, we presented preliminary findings on the impact of 

Alaska's 1980 criminal code revision on the total unsentenced 

subpopulation. Our analyses show that, contrary to conventional 

wisdom, the 1980 revision reduced the peak population statistic. 

The impact of the 1980 revision (or any future code revision, for 

that matter) can impact either admissions or waiting time or, 

more likely, both. In this section, we describe the model dyna

mics of the 1980 code revision, demonstrating in a hypothetical 

case exactly how these impacts affect the size of a sentenced 

population. 

Conditional forecasting amounts to generating a range of 

forecasts corresponding to a range of scenarios. The II normal 11 

scenario assumes no major policy interventions ; from this base, 

the assumption of no interventions is relaxed to consider the 

consequences of specific interventions. Conditional forecasting 

requires 

achieving 

some 

this 

knowledge of 

might seem an 

likely policy interventions and 

impossible feat. In practice, 

however, interventions 

length, or both, thus 

siderably. 

can only impact admissions or sentence 

simplifying the task of forecasting con-

Judging from past history, the most likely policy interven-

tion is a criminal code revision. Alaska revised its er iminal 

code in 1980, and further revisions before the turn of the cen-

tury are not unlikely. We note first that a criminal code revi-

sion need have no impact on the prison population. If the 

revision does have an impact, however, it will be realized either 
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through admissions and/or releases. To illustrate the first sce

nario, we suppose that the code is revised to provide mandatory 

imprisonment of convicted burglars; that is, convicted burglars 

are made ineligib le for probation or community supervision . The 

immediate consequence of this policy change is an abrupt increase 

in admissions .  Assuming that the code revision has no impact on 

exogenous pressures (at-risk populations, unemployment, etc . ), 

equation (2) may be abridged to emphasize the immediate impact. 

At
= a + Y2I2t + pRt-1 + n2t <2 ' >  

Defining I2t as a conventional step function or dummy variable 

such that 

I2t = 0 prior to the revision 

= 1 thereafter 

The equilibrium state of equation (2') changes from a to ( a + y) 

with the revision . The precise value of y is unknown, of course, 

but it can be estimated from past revisions and extrapolated to a 

representative range of future revisions . 

The immediate impact on admissions forces the population to a 

higher equilibrium state. If the minimum sentence for burglary 

under the revised code is, say, two years, the new population 

equilibrium will be realized in two years. In addition to this 

most immediate impact, however, the revision will change the 

distribution of sentence lengths, forcing releases out of 

equilibrium. This is a relatively straightforward impact, 

involving the sentence length function of equation (3), and even-

tually feeding back to equation (2'). We might expect a change 

in the statue quo 'recidivism rate," P, for example . 
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A criminal code revision might instead impact sentence 

length. To illustrate this second scenario, we suppose that the 

code is revised to make convicted burglars ineligible for parole; 

that is, burglars must now serve their full sentences . Given 

this intervention, the impact will be felt in releases. 

Abridging our equation ( 3) and defining r3t as a conventional 

step function, releases prior to the revision are given by 

Rt
= [ iA

t-k + n3t 
<3') 

and thereafter by 

Rt
= [ ykS kAt-k + n3t <3 ' >  

A multiplicative form is implied . In any event, the impact on 

populations will be lagged. If the full sentence for burglary 

under the revised code is, say, two years, the population stays 

in equilibrium for three years after the revision. The new 

equilibrium state is calculated as the product of y and the pre

revision population level. 

Let us now apply these general principles to the specitic 

case. Table 4a shows a breakdown of ADOC ' s  prison population by 

crime for 197 9 and 1984. In 1980, the criminal code was substan

tially revised and, one assumes, the dramatic growth in ADOC 

populations from 1979 to 198 4 is due in large part to this policy 

intervention . With one exception (Sex Assault, the category of 

exception, increased by 513 percent, accounting for 28 percent of 

the total 197 9-8 4 growth) the 1980 code revision seems to have 

had a uniform impact on ADOC populations. Assault and robbery 

accounted for 19 percent of the ADOC population in 1979, for 
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Table 4a - Population by Crime , 1979 and 1984* 

1979 1984 Change 

A l l  Homicide 89 16% 188 14% 99 111% 12% 

Sex Assault,'.,'. 45 8% 276  20% 231 513% 28% 

Assault 47 8% 132 10% 85 181% 10% 

Robbery 60 11% 119 9% 59 98% 7% 

Burglary 58 10% 117 8% 59 102% 7% 

Theft 34 6% 51 4% 17 50% 2% 

Drugs 24 4% 67  5% 43 179% 5% 

Misdemeanor 72  13% 195 14% 123 171% 15% 

Probation 62 11% 105 7% 43 69% 5% 

A l l  Other 64 12% 126 9% 59 82% 7% 

Total 555 100% 1376 100% 821 148% 100% 

,'. Source : ADOC Annual Report 1984 , p .  70 
** Sex Assault covered under 1982 revision as wel l  

Table 4b - Old and New Sentence Structures* 

Old New 

Mean Mean Change 

Unclassified 3% 6 . 83 9 . 50 139% 

Class A Felony 55% 5 . 66 7 . 29 129% 

Class B Felony 23% 3 . 16 4 . 07 129% 

Class C Fel ony 19% 3 . 19 4 . 03 126% 

100% 4 . 66 6 . 01 129% 

,,. Source : ADOC Annual Report 1984 , p .  71 
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example, and 19 percent in 198 4 .  It is impossible to determine 

from this simple breakdown, however, whether the growth is due to 

a rise in admissions, to an increase in mean sentence length, or 

to some combination of factors. 

This dilemma can be solved somewhat by isolating the presump-

tive sentence provision of the 198 0 code. Let us first assume 

that the Alaska DOC population is at equilibrium in 197 9. 

Standardizing the 197 9 population at 1000 inmates then, 

p7 9 
= 100 

By implication, admissions and releases are equal. Table 4b 

shows a distribution of mean sentence length for a sample of pri-

soners before and after the 1980 code revision. From this 

distribution, the abridged release function prior to 198 0 is 

Rt
= . 03At_3 + . 55At_6 + . 42At_3 + nt (3 ' )  

After 198 0, the mean prison sentence increases from 4 . 6 6  to 6. 01 

as shown in Table 4b. This policy change has no impact on our 

simple model , however, because prisoners released in 198 0 were 

sentenced under the old code . This continues until 1982. In 

that year, prisoners serving sentences for Class B- and C felo

nies, who would ordinarily be released, must now serve an extra 

year. Reflecting this change in the system, the release function 

changes to 

Rt
= . 03At_7 + . 55At_6 + . 42At_4 + nt 

And the population leaves its pre-198 0  equilibrium. 

Specifically, 

P83 = P02 + • 42A0 0  
In the next year, admissions and releases are again equal and the 
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system is again in equilibrium - temporarily. In 1986, prisoners 

serving sentences for class A felonies, who would ordinarily be 

released, must serve an extra year and the release function 

changes again : 

Rt
= .03At_7 + . 55At_7 + .42A

t
_4 + nt 

And the population again leaves equilibrium : 

P86 
= Pas + · 55Aa o  

This difference equation can be simplified to emphasize a most 

important point. From 198 4 to 1986, the system was in 

equilibrium, neither growing nor decaying. 

substitution, 

p86 
= 

p84  + .SSA8 0  

Thus, by backward 

And in 1983, the system jumped out of equilibrium, so 

Pa6 = Pa2 + • 42Aa o  + · 55Aa o  

Combining terms and continuing the backward substitution, 

Pa6 
= Pao + · 97Aa o  

And from this result, we see that the 1986 population is equal to 

the 198 0 population plus 97 percent of the "class of 1980. " The 

system does not realize a new equilibrium state in 1987. Tha t 

year, prisoners serving sentences for Unclassified Felonies, who 

would ordinarily be released, must serve an extra three years. 

As a result, in 1987, 198 8, and 198 9, 

Pa 1  
= Pa o + · 97Aa o  + · 03Aa o  

Paa = Pa o + ABO
+ . o3A8l 

P89  = Pa o + Aa o  + •03Aa1 + . o3Aa2 

Prisoners sentenced for Unclassified Felonies in 1980 will be 

released in the next year and the system returns to equilibrium. 

The equilibrium release function, 
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Rt
= . 03At-lO + . 55At-? + . 42At_4 + nt 

is identical, within rounding, to the post-1980 distribution 

shown in Table 4b .  

Based on this simplest model, ADOC's population will not 

return to equilibrium until 1990. This is a "best case" see-

nario, of course. It assumes that the only impact of the 198 0 

criminal code revision is the provision for presumptive sen

tencing and that DOC admissions will remain constant. Under this 

assumption, 

t = At+k = a 

where a is the equilibrium admission state. The 1990 ADOC popu

lation may thus be expressed simply as 

p90 = Pa o + l. 0GA8 0  
If admissions remained constant, in other words, and if the 198 0  

code revision had only the simplest impact - an increase in the 

mean sentence served - ADOC's population would still experience 

substantial growth until 1990; the asymptotic growth would be 106 

percent of the number of prisoners admitted in 198 0. 

This example demonstrates the input-output algebra of a 

policy intervention, that of the 198 0 criminal code revision . In 

practice, of course, the algebra is more complicated than this 

oversimplified example suggests . Nevertheless, 

simplest model points to the obvious conclusions : 

even this 

the rapid 

growth in ADOC's population during the last decade has not run 

its course. 
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Conclusion 

This section of this appendix has described the statistical 

model's assumptions and variables. Our analyses of ADOC time 

series to date suggest that the maj or subpopulations listed in 

Table 1 can be forecast in short-range models two or more years 

into the future and in long-range models, to the year 2000. 

Long-range forecasts are problematic in the sense that they 

require the _status quo assumption that ADOC subpopulations will 

continue to grow in the future as in the past and that the causes 

of growth will remain constant . With respect to two sources of 

growth - policy interventions and structural change - the status 

quo assumption is implausible . We propose to accommodate this 

problem with conditional forecasts, demonstrating the effects of 

any change in the statu_s quo assumptions on key ADOC sub

populations. 

Policy interventions are relatively simple to accommodate. 

Assuming that we can foresee the range of likely interventions -

criminal code rev is ions, court dee is ions, etc. - and assuming 

that we can rely on historical impacts, accurate and reliable 

conditional forecasts are possible. While ADOC cannot control 

the legislative or judicial processes, the conditional forecasts 

will allow ADOC several years lead time to prepare for the impact 

of any policy intervention. 

Structural change is more difficult to handle. In the long 

run, AOOC populations are driven by Alaska ' s  general population. 

As the number of eighteen-year-old men in the general population 

rises, so will AOOC's population; when Alaska's economoy dips, 
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ADOC 's population might rise and so forth . Our model assumes 

that the at-risk population, 

in the future more or less 

crime, and economics will continue 

as in the past. If this status quo 

assumption proves warranted in the future, our long-range fore

casts will be acceptable. Otherwise, we propose to generate con-

ditional forecasts demonstrating 

changes in our assumptions . 
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APPENDIX B 

JUSSIM FORECASTING MODEL 

A second, systems, model could be used to project the prison 

population dynamics in Alaska: the Justice System Interactive 

Model {JUSSIM). This model is an interactive analytical computer 

model that allows one to examine the flow of criminal cases 

through the entire er im inal just ice system. It allows one to 

assess the consequences of fluctuations in the justice system and 

to use that information to make relevant policy changes. The 

JUSSIM model was developed at Carnegie-Mellon University under 

the direction of Dr. Alfred Blumstein. 

Operation of the Model 

To operate 

that reflects 

the JUSS IM model one must beg in with a base 

the current operation of the system. One 

case 

then 

creates a test case by making changes in the base case parame

ters. The differences between the test and base cases are 

reflected in changes in the flow of cases, costs, workloads and 

resource requirements. Operating the JUSS IM model to assess the 

-consequences of a system change requires the analyst to make cer

tain assumptions about that change. One of the advantages of the

JUSSIM model is that several policy analysts can explore the same

system changes, each using his or her own assumptions. Such a

dynamic, interactive model would be of great value to Department

of Corrections planning.

While the JUSSIM model is an appropriate selection for 

determining the effects of the entire criminal justice system 
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upon the Alaska Department of Corrections and could be used to 

project increases in the types of offenders ADOC may have 

received, the Alaska data base ( the test case) is not yet suf

ficient. 

Among the data which must be available are: 

(1) list of the crime types to be considered; 

(2) number of reported crimes by crime type; 

(3) outline of justice system stages; 

(4) list of system resources - cost, capacity and availabi

lity; and 

(5) workload units. 

This model could be extremely useful in projecting prison 

population dynamics in future studies. 
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SECTION I 

JOURNAL ARTICLES 

BECK, ALLEN RAY 
1980 "The Art and Methods of Criminal-Justice Forecasting." 

Law Enforcement News (5/12)6:9. 

BLUMSTEIN, A.; COHEN, J.; and GOODING, W. 
1983 "Influence of Capacity on Prison 

Review of Some Recent Evidence." 
29(1):1-51. 

Population - A Critical 
Crime and Delinquency 

This critique does not demonstrate that there is no causal 
relationship between prison capacity and prison population. Some 
judges, no doubt, feel inhibited about sending convicted persons 
to crowded prisons, and providing more capacity could well dimin
ish that inhibition. Isolating the unique influence of prison 
capacity on prison population, however, requires much more reli
able data and careful formulations than have yet been displayed. 
(NIJ-NCJRS) 

BLUMSTEIN, A.; COHEN, J.; and MILLER, H.D. 
1980 "Demographically Disaggregated Projections of Prison 

Populations." Journal of Criminal Justice, 8:1-26. 

This paper develops a model for projecting general population 
demographics, demographic- and offense-specific arrest rates, 
imprisonment probabilities and time served, and the size and com
position of prison populations. The model is used to estimate 
such factors for the State of Pennsylvania and shown to be par
ticularly sensitive to age and race. In Pennsylvania, arrests 
are expected to peak in 1980, prison commitments in 1985, and 
prison population is projected to peak in 1990. 

BLUMSTEIN, A.; COHEN, J.; and NAGIN, D. 
1976 "The Dynamics of a Homeostatic Punishment Process." 

Journal of Criminal Law and Criminology 67(3):317-34). 

This article proposes that a homeostatic process operates 
within a society to maintain a stable level of punishment. 
Adaptive responses to criminal behavior, such as changes in sen
tencing policies and redefining what constitutes a 'criminal act' 
over time, enable a society to maintain a roughly constant pro
portion of the population as 'criminal.' National imprisonment 
rates for three countries (including the U.S.) are presented and 
shown to be trendless time series, each generated by a second
order autoregressive process. Two models were created in an 
effort to identify the process responsible for this stability and 
these models require further development incorporating such fac
tors as deterrence and population shifts. 

-1-



BLUMSTEIN, A. and MOITRA, S. 
1980 "Growing or Stable Incarceration Rates: A Comment on 

Cahalan's 'Trends in Incarceration in the United States 
Since 1880's. '" Crime and Delinquency 26(Jan):91-94. 

1979 "An Analysis of the Time Series of the Imprisonment Rate 
in the States of the United States: A Further Test of 
the Stability of Punishment Hypothesis." Journal of 
Criminal Law and Criminology 70(3):376-90. 

This paper examines the trends in the per capita imprisonment 
rates in forty-seven states and finds that almost half of them 
are stationary. Trends in the remainder are small, less than 2% 
of the mean per year in all cases. These findings are consistent 
with previous work which identified a homeostatic punishment pro
cess at work in societies which keeps the imprisoned or criminal 
percentage of a population stable over time. The study suggests 
that short-term projections of a state's imprisonment rate is 
much more likely to be reliable when done using time-series anal
ysis rather than by extrapolation of a time trend. Demographic 
and migration patterns are also important to such projections. 

CAHALAN, MARGARET 

1979 "Trends in Incarceration in the United States Since 
1880: A Summary of Reported Rates and the Distribution 
of Offenses." Crime and Delinquency 25(Jan):9-41. 

COHEN, J. 
1983 "Incapacitation as a Strategy for Crime Control -

Possibilities and Pitfalls." Crime and Justice - An 
Annual Review of Research 5:1-84. 

In view of the limited crime reduction and enormous increases 
in prison population associated with collective incapacitation 
policies, recent research has explored the potential benefits of 
selective or targeted incapacitation. (NIJ-NCJRS) 

• 

CONRAD, J. P. 
1982 "Research and Development in Corrections." Federal 

Probation 46(1):81-84. 

Findings from a 1980 prison study examine the adequacy of the 
nation's prisons to meet expanding inmate populations, predic
tions about the size of the prison population in the near future, 
and the impact of determinate sentencing on the use of imprison
ment. (NIJ-NCJRS) 
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FLANAGAN, J. 
1975 "Imminent Crisis in Prison Populations." American 

Journal of Corrections 37/6 (Nov-Dec):20-21 & 36. 

JANKOVIC, IVAN 
1977 "Labor Market and Imprisonment." Crime and Social 

Justice 8:17-31. 

LEHTINEN, M.W. 
1977 "Women's Corrections - Problems and Future Prospects." 

Quarterly Journal of Corrections 1(4):34-39. 

MINOR-HARPER, S. 
1983 "Prisoners in 1982." Bureau of Justice Statistics 

Bulletin (April 1983). U.S. Department of Justice, 
Bureau of Justice Statistics, Washington, D.C. 

The male population aged 20-29 years is generally considered 
to be the most prison-prone population group. This group's size 
could continue to drive up the prison population through at least 
1990. Other data look at state and federal prison population 
growth, laws and practices affecting the prison population, pris
oner housing and relief measures for overcrowding, female prison
ers, short-term and unsentenced prisoners, and state prison 
population patterns. Five tables and two graphs are supplied. 
(NIJ-NCJRS) 

MITTRA, SITANSU 
1976 "Population Forecasting Model." American Journal of 

Correction 38(4) (July, .August):19,42. 

This article presents a detailed description of a prison 
population forecasting model used in the state of Pennsylvania. 
The model selected was the Difference Equation for Steady State, 
used by the Georgia Department of Offender Rehabilitation. 
Factors included are monthly population figures (admissions and 
releases), socioeconomic conditions (unemployment) and legal con
ditions (parole policies). 

PETERSILIA, J. and GREENWOOD, P.W. 
1978 "Mandatory Prison Sentences: Their Projected Effects on 

Crime and Prison Populations." Journal of Criminal Law 
and Criminology 69(4):604-15. 

This article attempts to determine how much crime is pre
vented by imposing sentences of varying length on specific 
classes of offenders and what impact these mandatory penalties 
will have on the prison population. Mandatory minimum sentence 
policies are found to reduce crime, but only with substantial 
increases in prison populations. The analysis indicates that for 
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a one percent reduction in crime, prison population must increase 
by 3-10%. The most efficient model appears to be that in which 
all defendants, regardless of prior record, are given mandatory 
sentences. 

STOLLMACK, STEVEN 
1973 "Predicting Inmate Populations from Arrest, Court 

Dispositions and Recidivism Rates." Journal of Research 
in Crime and Delinquency 10(2):141-62: 
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SECTION II 

CONSULTING AGENCY REPORTS 

ALASKA JUDICIAL COUNCIL 
1982 Alaska Prison Population Impact Analysis. Office of the 

Executive Director, June 15. 

This report offers three sets of projection models covering 
five years of future sentenced felon prison populations. These 
include adjustments for various levels of conviction rate growth, 
the impact of attending presumptive sentencing to all felony 
offenders, and the impact of Alaska's new drug law to the above 
models. (These models provide a wide range of possible outcomes 
and scenarios; it concludes that the sudden inmate increase 
during 1980-81 was due to 1977-78 sentencing patterns rather than 
anything unique in the offenses and/or sentences in 1980-81. 

CARLSON, 
1979 

K., ET AL 
"Prison Populaton and Policy Choices, Volume 1 -
Preliminary Report to Congress." ABT Associates, Inc., 
Cambridge, MA. 

CLARK, J.J. 
1979 Correctional Consultant Report, Report to the Alaska 

Division of Corrections, August 13. 

CORY, B.; and S. GETTINGER 
1984 Time To Build? The Realities of Prison Construction. 

New York: Edna McConnell ClarkFoundation. 

The theme of this booklet is that part of the long-term solu
tion to the overcrowding crisis will involve building new prisons 
and jails, but, in many cases, this costly and problematic step 
can be avoided. The true costs of prison construction are iden
tified, including hidden construction costs, cost overruns, 
financing costs, hidden operating costs, long-term costs, and the 
monies lost to other public services because of prison construc
tion. In examining the management of the corrections and court 
systems to reduce prison and jail populations, attention is given 
to planning structures, inmate population projections, setting 
limits on inmate populations, sentencing guidelines, community 
corrections, and regional corrections systems. A review of 
strategies for reducing jail populations categorizes them 
according to reductions in bookings and ways to secure earlier 
releases. A resource guide lists organizations and publications. 
(NIJ-NCJRS) 
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CCC/HOK (CRITTENDEN, CASSETTA, CANNON, HELLMUTH, OBATA & 
KASSABAUM - ARCHITECTS & PLANNERS) 

1977 Detention Requirements for the Anchorage Area, Study for 
the State of Alaska Division of Corrections, March 21. 

This report is an analysis and recommendations for providing 
a sound systsem for the detention of persons arrested and await
ing trial in the Anchorage area. Topics covered include a 
description of available sites and facilities for housing the 
detention population, the probable remodeling for expanding of 
these sites, alternatives in new construction, and costs asso
ciated with construction, remodeling, and annual operation of 
detention facilities. The report includes projections of future 
Anchorage detention population to the year 2000, where the fore
cast is 468 persons arrested. The forecasts project average 
population plus an additional 15% for seasonal peaking periods. 
The projections are based on past ratios of detainees to the 
general Anchorage population and forecast over projected 
increases in the city's population. 

EVERSON, T. G. 
1982 Populations in the Dane County Jail = Past and Future 

Trends =� Special Report to the Dane County Sheriff. 
Madison, WI: Wisconsin Council on Criminal Justice 
Statistical Analysis Center� 

Various factors may contribute to the increased population at 
the Dane County Jail. These include legislative actions, migra
tory patterns, public attitudes, etc. However, except for rising 
arrest figures, all such factors at best only indirectly affect 
jail populations. Thus, jail population forecasts, illustrated 
in the text by tables and graphs, only represent "educated 
guesses." (NIJ-NCJRS) 

HUTTO, T. DON 
1982 Consultant's Report on Population Capacity of the Alaska 

Division of Corrections. American Correctional 
Association, December. 

This 1982 report presents an analysis of capacity within the 
State Corrections Division with an indepth description and recom
mendation for each institution. Recommendations included: 
establishing "Normal Operating Capacity" of 1220 inmates plus 51 
special purpose beds; establishing "Maximum Capacity" of 1286 
inmates; establishing a "population trigger" mechanism which 
would allow the Governor to reduce sentences until normal 
operating capacity could be reached again; and the immediate clo
sure of Ridgeview. 
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JOHNSON, 
1983 

K.: MCCLEARY, R.; ANGELL, J; and EIDSON, J. 
Crime and Arrest Rate Predictions for the States of 
Alaska and Oregon. Justice Center, School of Justice, 
University of Alaska, Anchorage. 

This four volume report presents the results of a statistical 
analysis which resulted in forecasts of both crime rates and 
arrest rates for the States of Alaska and Oregon, and regions 
within those states. Topics covered include the history of crime 
forecasting, with annotated bibliography, and conceptual and date 
requirements needed for performing forecasts. The report pre
sents the results of Box-Jenkins, Panel and Regression Analysis 
employed in the forecasts. The results indicate that, for 
Alaska, violent crime is expected to remain stable through 1987 
with the exception of Anchorage, where it is expected to rise 
modestly. Property crime in Anchorage is also expected to rise, 
at a faster rate than for violent crime, but property crime for 
the rest of the state is predicted to remain constant or even 
decline. In Oregon, most of the state should see violent crime 
remain constant or even decline; in the city of Portland, violent 
crime has appeared to "peak" in the late 1970s. Property crime 
is expected to rise and gradually taper off over the 1980 decade. 

MILLER, DAN 
1981 Prison Population Projection Methods. Springfield, IL: 

Illinois Department of Corrections. 

POCHODA, D. 
1982 Prison Population Explosion in New York State =� Study 

of Its Causes and Consequences With Recommendations for 
Change. New York: Correctional Association of New 
York, NY. 

Study findings and recommendations concern the causes of the 
explosive growth in New York State's prison population, its 
impact on the criminal justice system, and strategies for con
taining this growth. The dramatic expansion is attributable 
mainly to the implementation of public policies and practices, 
such as new laws requiring more frequent mandatory prison sen
tences and longer terms of imprisonment; a decline in granted 
paroles; and a reduction in the use of probation caused by 
funding cutbacks. The increased use of imprisonment has failed 
to stop the growth of crime rates and has resulted in over
crowded, unsafe institutions. State correctional system costs 
have increased by more than 400 percent during the decade. 
Approximately 12 percent of the total prison population could 
have been placed under probation conditions without endangering 
the public. The corrections commission should establish capacity 
limits and space requirements for each institution, including a 
prohibition on double celling. (NIJ-NCJRS) 
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POLICY ANALYSTS, LTD: APPLIED RESEARCH ASSOCIATES, INC. 
ND Benefit/Cost Analysis of Alternative Site Selections of 

the State of Alaska Maximum Security Prison, Prepared 
for the Matanuska-Susitna Borough. 

This report recommends that, in light of operating effi
ciency, impact on the local community, and impact on prisoner 
population, the state of Alaska build its maximum security prison 
at Palmer, as opposed to Valdez or Seward. Within the report are 
projections which forecast the number of felons in the state to 
rise to 1176 by 1986, necessitating at least 300 additional bed 
spaces in correctional facilities. 

RING, PETER S. 
1976 "Potential Impact of Mandatory Minimum Sentencing on 

Existing Division of Corrections Adult Offender Inmate 
Capacity. " Prepared for the Alaska Criminal Code 
Revision Commission, Criminal Justice Center, University 
of Alaska, Anchorage, April. 

This report provides an assessment of the potential impact on 
the Division of Corrections (now the Department of Corrections, 
State of Alaska) adult offender inmate capacity likely to result 
from the enactment of mandatory minimum sentencing provisions in 
Alaska. The study projected that the Division would need at 
least 200 more secure units by 1981 if the mandatory minimum sen
tencing scheme was applied to second or subsequent felony offend
ers for a limited number of violent felony crimes. Application 
of mandatory minimums for second or subsequent felony offenders 
to all felony crimes indicated that the entire capacity of the 
Division would be used within three years after enactment of the 
minimum sentencing guidelines. 

SMITH, L. 
1982 Relationship of Jail Capacity to Jail Overcrowding. 

Rockville, MD: National Institute of Justice. 

A 1980 study by the National Institute of Justice revealed 
that capacity was the only statistically significant indicator of 
current or future prison population levels. In addition, capac
ity had a consistent relationship to the incarceration level. 
The NIJ researchers concluded that the decision to incarcerate or 
release an offender results from a series of discretionary 
actions by individual criminal justice officials in the absence 
of a clear overall correctional policy. The overall effect of 
these individual decisions is for the incarceration rate to 
increase until a facility is crowded and then to remain at the 
overcrowded level. Overcrowding seems to result from the uncer
tain definition of a facility's capacity. Constructing new space 
is extremely expensive and produces new overcrowding problems. 
The American Prisons and Jails study recommends that a community 
should determine the capacity of its correctional institutions 
and should adopt procedures for accelerated release when a facil-

-8-



ity nears capacity. Diversion programs and careful management 
of other alternative programs are also recommended. (NIJ-NCJRS) 

TOUCHE, ROSS & CO. 
1982 Management Plan. Alaska Division of Corrections, 

September. 

YOUNG, ARTHUR and CO. 
1982 "Analysis of Prison Population, " Report to the Alaska 

Division of Corrections, March. 
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SECTION III 

FEDERAL/STATE REPORTS 

ALASKA, OFFICE OF ATTORNEY GENERAL 
1982 "Analysis of Corrections Population Projections," 

Memorandum to the File, Wilson L. Condon, Attorney 
General, Nov. 23, 1982. 

ALASKA, DIVISION OF CORRECTIONS 
1982 Adult Corrections in Alaska: � Five Year Summary. 

This report presents an overview of the dynamic changes that 
took place in adult corrections from 1978 to 1982. Topics 
covered include development of a Master Plan, establishment of a 
community Corrections Program, Corrections staffing and budget, 
history of the capital program for the department, legislative 
history including sentencing guidelines, litigation and program 
development. Also included is an inmate population forecast with 
projections of 190 new inmates per year and by January, 1990, a 
total of 2870 inmates. 
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Analysis, Government of the District of Columbia, 
November. 

DISTRICT OF COLUMBIA OFFICE OF PLANNING AND PROGRAM ANALYSIS 
1982 Population Projections for the Department of Corrections 

1982-1985. Washington, D.C.: Department of 
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Arrest Patterns. Des Moines, IA: Iowa Office for 
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Planning and Programming Statistical Analysis Center. 

This volume presents and analyzes statistical data on 
reported crimes and arrests in Iowa between 1960 and 1978. The 
relationships between crime patterns and the general population's 
age distribution is discussed and future crime trends in Iowa are 
predicted. Trends indicate that crime will shift from youth
oriented property crime to adult-oriented violent and Part Two 
crime. 
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This report presents a revised methodology for developing 
inmate population levels using the computer-based, input/output 
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SLAM-Phase II, and discusses the application of SLAM-Phase II. 
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correctional policy, must be challenged on the bases of effec
tiveness, efficiency, economy, and humaneness. The Sentencing 
Guidelines Commission's recommendation that violent offenders be 
incarcerated for longer sentences while less serious offenders 
receive sanctions that deemphasize total confinement is advo
cated. The report further advises that national research has 
demonstrated that prison overcrowding cannot be successfully 
addressed through additional prison construction. (NIJ-NCJRS) 
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Olympia, WA: Washington State Legislature Legislative 
Budget Committee. 
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reviewing general policies and procedures throughout the country 
for addressing the problem of prison overcrowding, a needs 
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process, definitions and types of cost, cost estimates of archi
tect and estimator, cost estimates to other states, and design 
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to-imprison percentages. (NIJ-NCJRS) 
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Years 1983-1996 = Assumptions and Findings. Olympia, 
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Division of Forecasting and Estimation. 

The major finding of this forecast is that the Washington 
state prison population, after growing at an all-time high rate 
in fiscal 1982, is expected to continue to grow at a rapid rate 
during fiscal 1983, with the rate of growth expected to decline 
during the remainder of the forecast. This forecast does not 
presume to predict the future, but rather states what the future 
prison population will be if the crime, demographic, and criminal 
justice system factors follow their projected paths. The fore
cast does not take into account proposed determinate sentencing 
nor the early release program planned by the Board of Prison 
Terms and Paroles. The basic formula by which the forecast 
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Washington, D.C.: U.S. Department of Justice Bureau 
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This report focuses on the projected prison population for 
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ponents, methodology, and findings are emphasized. The forecast 
methodology involved application of the following formula: the 
future prison population equals the present prison population 
pius new prison admissions plus parole failures minus prison 
releases. The six components of the resultant prison population 
forecast include crime categories, sex and age structure of the 
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at-risk population, conviction rates, judicial decision to 
imprison, length of stay, and the rate of return of parolees to 
prison. The major finding of this forecast is that the prison 
population may nearly double by 1995 because admissions will 
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1988, it is expected that the violent crime conviction rates will 
stabilize. (NIJ-NCJRS) 
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double by 1995, and that admissions will exceed releases 
throughout the forecast period. (NIJ-NCJRS) 
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of Forecasting and Estimation. 

This computer model allows for a 15 year forecast with the 
option of reporting the monthly or annual prison population for 
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process involving six programs, eight data input files, four sub
population forecast files, and two reports. (NIJ-NCJRS) 
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into alternative treatment or shortening the time served, and 
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