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INTRODUCTION

The need for improved prison population forecasts has become critical as the
need for correctional facilities and programs are increasing at the time that
resources are decreasing. Prison populations have been rising rapidly during
the past decade resulting in overcrowding in the prison ~ystems of most states
in the country. A prime example ic the crisis that several states are facing
today with "overcrowding" at their correctional facilities. Recent figures °
from the National Criminal Justice Association indicates "...37 states and
territories are currently wrestling with federal court orders to eliminate
institutional overcrowding and to improve 1iving conditions in pm’sons."1

Oregon was among this group of states and a U.S. District Court judge ordered,
in mid-1980, that Oregon was to reduce its institutional population by 750
inmates by March 31, 1981.%

The increase in prisoners is still occurring nationwide. Figures released by
the Bureau of Justice Statistics (BJS) for the end of the first quarter

(March 31, 1982) showed total prisoner population under the jurisdictions of
state and federal institutions at 384,316. Oregon's figures at the end of the
quarter were 3,476 compared to 3,063 the previous year (see Appendix A).

Traditionally, corrections departments have had 1ittle control over the in-
coming population either sentenced to institutions or placed on probation.
However, corrections' officials, together with the Executive and Legislative
branchesy have the responsibility and problem of planning and budgeting to
provide a complex variety of services, including facility space. A recent
document entitled Criminal Justice and Corrections (published by the National
Governors' Association Center for Policy Research) discusses these issues and
problems, plus a review of possible alternatives (Feeley, M. M. & Ohlin,

L. E., February, 1982).

e

1Natigna1 Criminal Justice Association "NEWSRELEASE," (82-1),
Washington, D.C., July, 1982.

2This decision was later appealed and "suspended" by the U.S. Ninth Circuit
Court of Appeals.
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Thus, a major issue facing the states (with great fiscal and legal implica-
tions) 1is how long this upward trend in prison populations will continue and
what level of capacity and services will he required.

Forecasting

A brief discussion is included relating to the general area and methods of
forecasting. Forecasts can be based on various techniques or methods. There
are two broad categories of forecasts--(a) intuitive methods and (b) mathemati-
cal or statistical methods. Intuitive methods are those that rely on personal
experience, general knowledge, or a combination. "Intuitive methods have the
advantage of being able to incorporate all 1nf0rmation that is relevant. One
may anticipate the effects of some factors that, as yet, may not have occurred.
For instance, the impact of a legislative statutory change cannot be mathemati-
cally analyzed before the effects have been realized" (Oregon Law Enforcement
Council (OLEC), 1980, pg. 1).

Mathematical, or quantitative, methods have the advantage of being able to
analyze a given set of data from the past with considerably more precision.
Makridakis and Wheelwright (1978, pg. 7) indicate that:

"...quantitative forecasting can be applied when three conditions
exist:

"1. There is information about the past.

2. This information can be quantified in the form of data.

"3. It can be assumed that the pattern of the past will
continue into the future.

“This last condition is known as the assumption of constancy and it
is an underlying premise of all quantitative and many technological
forecasting methods, no matter how sophisticated they may be."

In support of the quantitative approaches Makridakis and Wheelwright (1978,
pg. 8) state:

"Persons unfamiliar with quantitative forecasting methods often think that
the past cannot describe the future accurately because everything is

constantly changing. After some familiarity with data and forecastin
techniques, however, it becomes clear that although nothing remains the

same, history does repeat itself in a sense. Application of the right
method can often identify the relationship between the factor to be fore-
casted and time itself (or several other factors), thus making accurate
forecasting possible."”

Chambers et al. (1971) and Makridakis and Wheelwright (1978) provide an array
of techniques that may be applied depending on your purposes, data restraints,
and resources. The I1linois Department of Corrections recently published a
review of methods used to project prison populations (Miller, 1981). Some of
the recognized authorities in forecasting prison populations have been the
work of A. Blumstein, et al. (1980) and S. Stollmack (1973).

Previous forecasting work has been completed for the Oregon Corrections Divi-
sion. A small group was formed (Department of Human Resources Contingency
Task Force on Corrections Division's Institution Populations) in November,
1979 to explore forecasting methods which might supplement the projections
developed by the Corrections Division. The group agreed that two forecasting
methodologies had the potential to improve the Division's projections: (1)
multiple regression and (2) time series analysis.

The statistical staff of the Oregon Law Enforcement Council, working with the
Corrections Division, developed some short-range (1-3 years) and long-range
(5-20 years) population subgroup estimates utilizing multiple regression analy-
sis. The results and forecasts from this effort were provided in a report pub-
Tished in June, 1980 (Oregon Law Enfc -cement Council, 1980).

CURRENT FORECASTING WORK

The current work and results in developing forecasts of various Corrections
Division subgroups' population are presented in this section. The forecasts
were developed through the use of two different forecasting techniques:

(1) multiple regression and (2) time series analysis, specifically ARIMA

1ARIMA s the acronym derived from AutoRegressive Integrated Moving Average
models. This time series forecasting Technique was originalTly deveToped in
the 1930's but did not become widely known until Box and Jenkins publications.



models originally developed by Box and Jenkins (1976). The forecasts devel-
oped by these techniques will be discussed separately.

Multiple Regression

This statistical technique was utilized to develop short-range forecasts for
two Corrections Division subgroups populations: (1) New Commitments to the
institutions and (2) Felony Probation receptions. For the lay person, this
technique provides for the analysis of the relationship between a dependent

variable (what we want to forecast) and a set of independent or predictor vari-
ables. The forecast equations were developed utilizing the step-wise multiple

regression routines within the SPSS™ computer software program. The pro-
cedures followed and variables utilized this year were very similar to those
used two years ago. The predictor variables utilized to develop the "best"
forecast equations included the selection from the following variables:

Offense Data - Seven (7) Part I (Index) crime offenses of:

Murder Burglary
Rape Larceny
Robbery Motor Vehicle Theft

Aggravated Assault

Arson was not included in the offense group as it did not become an
Index crime until 1979.

Adult Arrests Data - The numbers of adult arrests for the following crimes

were available for the development of the forecast equations:

Murder Other Assaults Drugs

Rape Arson Gambling

Robbery Forgery Family Offenses
Aggravated Assauit Fraud DUII

Burglary Stolen Property Liquor Laws
Larceny Vandalism Disorderly Conduct
Motor Vehicle Theft Weapons A11 Other Offenses

Sex Offenses

lspss--statistical Package for the Social Sciences, (2nd ed.)

2This differs from the previous work which utilized the numbers for total
(adults and juveniles) arrests by crime offense.

PR

Circuit Court Filings

The numbers of cases filed annually in the Circuit Courts for the
following three (3) categories of cases.

Criminal
Civil
Dissolution (Divorce)

Employment Data

Data was obtained from the Employment Division for the numbers of

(a) Total Employment and (b) Total Unemployment in the civilian labor
force. The annual average figures were utilized.

Population Data

Population estimates (by year) for the following age and sex groupings
were obtained from the Center for Population Research at Portland State
University. The 1980 figures are from the official U.S. Census.

Males 15-19 years of age Total Males
Males 20-24 Total Females
Males 25-29 Total Population
Males 30-34 '

The age by sex groupings were more refined this time contrasted to the
groupings of males 15-29, males 30 and over, and males 0-14"in the pre-
vious analyses.

The unit of measurement is on a county basis and the 36 counties have been
aggregated into seven (7) geographical subgroupings. A 1ist1ﬁg of the coun-
ties forming each subgroup, together with their location, is provided in
Appendix B. We think that more accurate forecasts can be developed on sub-
groupings of counties due to major demographic (urban-rural) factors and some
criminal justice system variations (such as Community Corrections programs),
as opposed to the state as a whole.




The forecast values developed for the various regions (groupings of counties)
are summed to provide the forecast for the total state.

Additionally, the county groupings may be helpful to the Corrections Division
Field (probation and parole) Management, particularly for the Felony Probation
receptions, as the Division has three regional chiefs who assist in policy and
program operations for specific geographical regions. ‘

We have utilized a Tagging procedure for the short-term forecasts of one- and
two-years forward. As an example, to develop the forecasts for one year for-
ward we lag the 1974 independent variables values with the 1975 dependent vari-
ables values and so on through the 1980 predictor values with the 1981 depend-
ent variable values. Similar lagging procedures are followed to develop the
forecasts two years forward (1973/1975 thru 1979/1981). Following this pro-
cedure, forecasts can be developed from the predictor values that are current-
ly available and one does not have to forecast the future values of this set -
of variables, which would be a major task.

Forecasts of New Commitments

Utilizing the procedures discussed above, the number of actual and forecasted

new commitments by year are shown in Table 1. New commitments are the subgroup
of inmates sentenced to incarceration for the commission of a new crime.

The forecast values developed from the one-year and two-year lag procedures
are shown in the top and bottom half of the table respectively. The predictor
variables in the equations together with the regression coefficient values,

multiple R, and standard error values for each of the seven subgroups of coun-
ties are presented in Appendix C and D.

1New commitments comprise approximately 70-75 percent of total admissions
to the institutions. The majority of the balance comes from "parole revoca-
tion and suspension" cases with a small number from recommits and other state
and federal prisoners. g




TABLE 1
FORECAST AND ACTUAL TOTAL NEW COMMITMENTS BY YEAR
1-Year Lag Procedures

1975 1976 1977 1978 1979 1980 1981 1982

Forecast 1,255 1,376 1,552 1,657 1,782 1,687 1,608 1,624

Actual 1,260 1,385 1,536 1,666 1,785 1,682 1,604

Difference -5 -9 16 -9 -3 5 4
Difference as

a Percent of
Actual (0.40%) (0.65%) (1.04%) (0.54%) (0.17%) (0.30%) (0.25%)

2-Year Lag Procedures

1975 1976 1977 1978 1979 1980 1981 1982 1983

Forecast 1,251 1,380 1,632 1,648 1,794 1,683 1,615 1,775 1,741
Actual 1,260 1,385 1,536 1,666 1,785 1,682 1,604 .
Difference - =9 -5 -4 -18 9 1 11

Difference as
a Percent of

Actual (0.71%) (0.36%) (0.26%) (1.08%) (0.50%) (0.06%) (0.69%)'
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The difference between the forecast and actual number of new commitments as
well as the difference expressed as a percent of actual are also presented in

Table 1. The reader is cautioned that the past accuracy may not be maintained
because the forecasting equations are derived from the data over those years

and the variables are selected in such a manner as to minimize the difference
between the forecast and actual values.

The confidence boundaries for the forecasted values are presented in Table 2.

These upper and lower boundaries are based on the standard error of estimate
Values are given for both the 95 percent and 65 percent

for the subgroups.
confidence intervals.

These levels translate to "expectations" of the fore-

casted values to be within these bounds 19 out of 20 times for the 95 percent

level and 2 out of 3 times for the 67 percent level.

TABLE 2

l-year Lag

Forecast 95% Boundar
(Lower) (Upper)

CONFIDENCE BOUNDARIES OF NEW COMMITMENT FORECASTS
FOR 1-YEAR AND 2-YEAR LAG PROCEDURES

67% Boundar
(Lower) (Upper)
1,652 to 1,722
1,573 to 1,643

1,687 1,617 to 1,757

1,608 1,538 to 1,678

1,624 1,554 to 1,694
Zlyear Lag

Forecast 95% Boundar
(Lower) (Upper)

1,589 to 1,659

67% Boundar
(Lower) (Upper)

1,639 to 1,727
1,571 to 1,659

- wm em e e A wa em et e e e e W e e v m e e e s W E m W m w = m W e

1,683 1,593 to 1,773

1,615 1,525 to 1,705

1,775 1,685 to 1,865

1,741 1,651 to 1,831
-8-

1,731 to 1,819
1,697 to 1,785

Forecasts of Felony Probation Receptions

Forecasts of Felony Probation Receptions (including compact cases in-state)
from the courts were also developed using the same procedures.l Table 3
contains the actual and forecasted numbers received on a calendar year basis.

The forecasts developed utilizing the one-year lag procedures are shown in the
top part with the two-year lag values in the lower part. The difference be-
tween the forecast and actual number of felony probation receptions, including
the difference expressed as a percent of actual are also provided.

The predictor variables in the forecast equations, together with the regres-

sion coefficient values, multiple R, and standard error values for each of the
seven subgroups, are presented in Appendix E and F.

The confidence boundaries for the forecasted values are'presented in Table 4.
The upper and Tower boundaries are based on the standard error of estimate for
the subgroups. Similarly, the values are given for both the 95 percent and 67
percent confidence intervals. The confidence interval is smaller (less wide)
for the two-year lag procedures than for the one-year lag procedure.

1 o

These specific forecasts do not include misdemeanant ca i

probation. The reporting of misdemeanant cases in thg Sgitaﬁiégﬂgg ggen as
coniplete as for the felony cases. The Corrections Division reported 635 mis-
demeanant receptions in 1975, 1,113 in 1979, and 2,925 in 1981. Misdemeanant
and felony probation receptions were forecast by ARIMA models in Series 4.
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TABLE 3

FORECAST AND ACTUAL FELONY PROBATION RECEPTIONS BY YEAR

1-Year Lag Procedures

1975 1976 1977 1978 1979 1980 1981 1982
Forecast 2,721 2,112 2,630 2,873 3,557 3,780 4,009 3,950
Aétua] 2,742 2,029 2,680 2,855 3,510 3,835 3,975
Difference ~-21 83 -50 18 47 ~55 34
Difference as )
a Percent of
Actual (0.77%) (4.09%) (1.87%) (0.63%) (1.34%) 1.43%) (0.86%)

2-Year Lag Procedures

1975 1976 1977 1978 1979 1980 1981 1982 1983
Forecast 2,751 2,019 2,710 2,855 3,473 3,750 3,977 4,263 3,832
Actual 2,742 2,029 2,680 2,855 3,510 3,835 3,975
Difference 9 -10 30 0 -37 -85 2
Difference as
a Percent of :
Actual (0.33%) (0.49%) (1.12%) (0.00%) (1.05%) (2.22%) (0.05%)
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TABLE 4

CONFIDENCE BOUNDARIES OF FELONY PROBATION RECEPTION FORECASTS
FOR 1-YEAR AND 2-YEAR LAG PROCEDURES

l-year Lag
Year Forecast 95% Boundary 67% Boundary
—_'_" - (Lower) (Upper) (Lower) (Upper)
1980 3,780 3,512 to 4,048 3,647 to 3,913
1981 4,009 3,741 to 4,277 3,876 to 4,142
iQéZ- S 5,&56 ST 5,885 ;0-4:2i8 ----- 3:8i7-t; £,68§
2-year Lag
Year Forecast 95% Boundary 67% Boundary
(Lower) (Upper) (Lower) (Upper)
1980 3,750 3,536 to 3,964 3,644 to 3,856
1981 3,977 3,762 to 4,191 3,871 to 4,083
1982 1,23 4,009 to 4,477 4,157 to 4,369
1983 3,832 3,618 to 4,046 3,726 to 3,938

Time Series Analysis (ARIMA Models)

In addition to the forecasts of new commitments to the adult institutions and
felony probation receptions, the Corrections Division has the need for other

subgroups' forecasts. The Division maintains monthly records for management/
administrative purposes of population counts in various subgroup categories/

locations.

The development of forecasts for the majority of these groups requires a dif-
ferent analytical approach. Administrative policy decisions and Parole Board
actions are larger factors in influencing population counts ih these various
subgroup categories than in the previous two sets of forecasts. Additionally,
the multiple regression analyses were developed utilizing individual county
measures grouped in the seven regions. Hence, for the forecasts of these par-
ticular subgroups we have applied a different technique--Time Series Analysis.

-11-




Specifically, the forecasts were developed through the application of AutoRe-
gressive Integrated Moving Average (ARIMA) statistical models developed by

Box and Jenkins (1976) and Box and Tiao (1965, 1975). There are several books
in addition to the above discussing the models' descriptions and applications.
Some of the more recent are those by Makridakis and Wheelwright (1978),
McCleary and Hay (1980), and Ostrom (1978). A very brief overview of ARIMA

TABLE 5
SERIES OF FORECASTS FOR POPULATION SUBGROUPS

statistical models and the steps involved in the development of forecasts is T - De¥$g;ped Nug?er
included in Appendix G. , - . : Series Time Period Months
| | » 1. Total admissions to institutions | 7/73 - 6/81 96
The forecasts that follow were developed by Dr. Richard McCleary and Dr. L. A. ] o

Wilson at Arizona State University working with the Council's statistical staff . gggrgg?Tgﬁge?ggtggﬂ?;gg;ons) o the Oregon 7175 - 6r8l 2
and the Corrections Division. Using the PACK computer software, ARIMA models 3. Total admissions to field supervision 2173 - 6/81 o5
were jdentified for each of the univariate time series. Using the estimation

procedures, the various specified parameters were evaluated for adequacy and, 4. Total admissions to probation 7/75 - 6/81 72

(includes felony, misdemeanants, and
once a model was diagnosed as both adequate and parsimonious, the univariate in-state compact cases)
forecasts were prepared. 6. Institutions totals plus work-release 7/75 - 6/81 72
plus other out

Table 5 lists the various subg}qups' categories and/or locations for which 7. Institutions totals (bedspace total) 7/75 - 6/81 -
forecasts were developed. All of the series were developed from monthly data g Total number of fie]d’c&ses e and’ 1175 - 681 ,
covering the time periods indicated. Two of the series are based on 96 obser- " out-of-state N 2
vations but the majority are based on 72 data values (from July, 1975 through 3 ‘i : 10. Total number of probation cases includi

June, 1981). | : oObaof gy uding 7/75 - 6/81 72
The individual subgroup forecasts for the next 36 months (beginning July, 1981) | :; 1 gﬁﬁ?lngTgig of parole cases including 7/75 - 6/81 72
together with the 95 percen? confidence 1n?eryal (lower and upper Tlimits) are : i 12. Total in-state responsibility 2175 - 6/81 .
presented below. Accompanying each table is a graph of the actual values (from

July, 1975 through June, 1981) together with the forecast values for the next 13. Total number of probation cases in-state 7/75 - 6/81 72
36 months. The forecast values are indicated as the mid-points between the’ ' ; g 14. Total number of parole cases in-state 7/75 - 6/81 72
lower and upper 95 percent confidence interval values. ' § ‘ 15. Total Corrections Division responsibility 7/75 - 6/81 72
A brief discussion of each of the subgroups model(s); description of the model |

parameters (components); strength or weakness of the model, etc. is provided

in Appendix H. The discussion is fairly technical and those individuals who

use the forecasts as well as those interested in the specifics of the ARIMA

models are encouraged to review this material.
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(Includes Upper and Lower Values for the 95% Confidence Interval)

FORECAST OF TOTAL ADMISSIONS! TO INSTITUTIONS
For 36 Months-~Jduly, 1981 through June, 1984

SERIES 1-A
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

I | o, !
July 1981 182 l 136 228 July 1982 176 | 101 251 July 1983 176 | 86 266
Aug. 1981 181 133 228 Aug. 1982 176 99 252 Aug. 1983 176 | 85 267
Sept. 1981 178 | 126 230 Sept. 1982 176 | 98 254 Sept. 1983 176 | 84 268
Oct. 1981 179 | 124 233 Oct. 1982 176 i 97 255 Oct. 1983 176 | 83 269
Nov. 1981 76 | 116 235 Nov. 1982 176 | 96 256 Nov. 1983 176 g2 270
Dec. 1981 173 | 110 235 Dec..1982 176 ' 94 257 Dec. 1983 176 ; 81 271
Jan. 1982 180 : ii4 246 Jan. 1983 176 : 93 259 - Jan. 1984 176 L 80 272
Feb. 1982 174 I 105 243 Feb, 1983 176" | 92 260 Feb. 1984 176 £ 273
Mar. 1982 176 | 107 245 Mar. 1983 176 | 91 261 Mar. 1984 176 |78 274
Apr. 1982 175 | 104 246 Apr. 1983 176 | 90 262 Apr. 1984 176 ! 77 275
May 1982 176 104 249 May 1983 176 88 263 May 1984 176 | 76 276
June 1982 176 | 102 250 June 19832 176 : 87 264 June 1984 176 | 75 277

f i |
lTotal Admissions include new commitments, parole revocation and suspension, and other cases.
2End of FY 81-83 Biennium

_ 1981 1982

July Aug. Sept. Oct. Nov. Dec. Jan., Feb, Mar. April May June

*Actual Values 195 145 171 206 165 210 186 188 228 211 216 197
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FORECAST OF TOTAL ADMISSIONSY TQ INSTITUTIONS

For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 1-B WITH TREND

Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value
July 1981 186 : 140 232 July 1982 190 : 116 265 July 1983 200 E 112 288
Aug. 1981 185 137 233 Aug. 1982 191 115 266 Aug. 1983 200 112 289
Sept. 1981 183 ¢ 132 235 Sept. 1982 192 | 115 269 Sept. 1983 201 | 111 291
Oct. 1981 185 f 130 239 Oct. 1982 192 { 115 270 Oct. 1983 202 : 111 293
Nov. 1981 183 ; 124 243 Nov. 1982 193 | 114 272 Nov. 1983 203 l 111 295
Dec. 1981 181 i 118 243 Dec. 1982 194 ‘ 114 274 Dec. 1983 204 l 111 297
Jan. 1982 190 ¢ 125 256 Jan, 1983 195 i 114 276 Jan. 1984 204 ! 110 298
Feb. 1982 185 116 253 Feb. 1983 196 I 113 278 Feb. 1984 205 : 110 300
Mar. 1982 187 | 119 256 Mar. 1983 196 113 280 Mar. 1984 206 . 110 302
Apr. 1982 187 | 117 258 Apr. 1983 197 113 282 Apr. 1984 207 i 110 304
May 1982 189 | 118 261 May 1983 198 112 284 May 1984 208 t 110 305
June 1982 189 | 116 262 June 19832 199 112 286 June 1984 208 r 110 307
| 2 |
17otal Admissions include new commitments, parole revocation and suspension, and other cases. :
2End of FY 81-83 Biennium.
1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. ~Feb. Mar. April May June

*Actual Values 195 145 171 206 165 210 186 188 228 211 216 197
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- FORECAST OF NEW COMMITMENTS TO INSTITUTIONS
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 2

Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

o ' i |
July 1981 130 | 93 167 July 1982 128 | 87 170 July 1983 128 ¢ 87 170
Aug. 1981 131 | 94 169 Aug. 1982 128 | 87 170 Aug. 1983 128 87 170
Sept. 1981 133 , 94 172 Sept. 1982 128 : 87 170 Sept. 1983 128 : 87 170
Oct. 1981 118 | 80 157 Oct. 1982 128 87 170 Oct. 1983 128 . 87 170
Nov. 1981 119 81 158 Nov. 1982 128 | 87 170 Nov. 1983 128 { 87 170
Dec. 1981 129 | 91 168 Dec. 1982 128 | 87 170 Dec. 1983 128 ; 87 170

| | |
Jan. 1982 121 ! 82 159 Jan. 1983 128 Y/ 170 Jan. 1984 128 f 87 170
Feb. 1982 28 I 89 167 Feb. 1983 128 i 87 170 Feb. 1984 128 ; 87 170
Mar. 1982 124 | 86 163 Mar. 1983 128 t 87 170 Mar. 1984 128 . 87 170
Apr. 1982 121 | 83 160 Apr. 1983 128 : 87 170 Apr. 1984 128 87 170
May 1982 132 | 94 171 May 1983 128 : 87 170 | May 1984 128 - 87 170
June 1982 128 : 87 170 June 19831 128 .87 170 June 1984 128 87 170

1end of FY 81-83 Biennium.

1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June

*Actual Values 156 114 127 155 119 171 145 138 165 175 173 157
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FORECAST OF TOTAL ADMISSIONS! TO FIELD SUPERVISION
For 36 Months-~July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 3

Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value Value Value Value Value Value Value Value Value

. v r |
July 1981 678 | 522 882 July 1982 639 | 465 879 July 1983 704 | 457 1084
Aug. 1981 681 | 516 899 Aug. 1982 645 | 464 896 Aug. 1983 710 | 457 1101
Sept. 1981 726 543 972 Sept. 1982 650 463 913 Sept. 1983 715 | 457 = 1119
Oct. 1981 803 | 592 1090 Oct. 1982 655 | 462 929 Oct. 1983 721 | 457 1137
Nov. 1981 771 : 568 1046 Nov. 1982 660 [ 461 946 Nov. 1983 727 | 457 1154
Dec. 1981 703 | 518 954 Dec. 1982 666 : 460 963 Dec. 1983 733 | 458 1173
Jan. 1982 700 ! 516 951 Jan. 1983 671 | 459 980 | .Jan. 1984 739 : 458 1191
Feb. 1982 685 | 504 930 Feb. 1983 676 | 459 997 Feb. 1984 745 | 458 1210
Mar. 1982 695 | 512 944 Mar. 1983 682 | 458 1014 Mar. 1984 750 l 459 1228
Apr. 1982 687 | 505 933 Apr. 1983 687 | 458 1031 Apr. 1984 757 l 459 1247
May 1982 655 | 482 890 May 1983 693 | 458 1049 May 1984 763 | 459 1266
June 1982 634 | 467 862 June 1983° 698 | 457 1066 June 1984 769 | 460 1285

| | |

1Total Admissions include probation + parole + other.

2End of FY 81-83 Biennium

1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. Feb., Mar., April May June

*Actual Values 764 726 767 857 812 932 897 825 1076 1012

(See discussion on Felony and Misdemeanant Probation (p. 43) and Parole Forecasts (p.44-45.)
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FORECAST OF ADMISSIONS TO PROBATIONI

For 36 Months--Jduly, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 4
Forecast Lower Uppér Forecast Lower Upper Forecast Lower Upper
Value Value Value Value Value Value Value Value Value
_ | | !
July 1981 510 ' 370 702 July 1982 600 | 341 1058 July 1983 673 | 337 1344
Aug. 1981 533 381 747 Aug. 1982 606 | 340 1080 Aug. 1983 679 i 337 1369
Sept. 1981 577 | 399 835 Sept. 1982 612 | 339 1103 Sept. 1983 686 | 337 1395
Oct. 1981 555 | 367 839 Oct. 1982 618 339 1126 Oct. 1983 692 l 337 1421
Nov. 1981 553 | 356 858 Nov. 1982 624 : 339 1149 Nov. 1983 699 | 337 1448
Dec. 1981 569 | 356 909 Dec. 1982 630 I 338 1172 Dec. 1983 706 | 338 1475
Jan. 1982 564 | 343 926 Jan. 1982 636 | 338 1196 | .Jdan. 1684 712 F 338 1502
Feb. 1982 573 l 347 946 Feb., 1983 642 ! 338 1220 | Feb. 1984 719 | 338 1530
Mar. 1982 579 | 345 972 Mar. 1983 648 | 337 1244 Mar. 1984 726 | 338 1558
Apr. 1982 583 | 342 992 Apr. 1983 654 b 337 1268 Apr. 1984 733 339 1586
May 1982 589 | 343 1014 May 1983 660- I 337 1293 May 1984 740 | 339 1615
June 1982 595 | 341 1036 June 19832 667 | 337 1318 June 1984 747 : 340 1644
| | }
lincludes Felony + Misdemeanant + Compact Cases
%End of FY 81-83 Biennium
1981 1982
July Sept. Oct. Jan. Feb. Mar. April May June
*Actual Values 632 674 744 783 699 926 904

(See discussion on Felony and Misdemeanant Probation (p, 43-44.)
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FORECAST OF INSTITUTIONS® TOTAL RESPONSIBILITY!

For 36 Months--July, 1981 through June, 1984

(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 6
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value
» [ ] l
July 1981 3392 | 3329 3456 July 1982 3606 | 3217 4043 July 1983 3832 | 3244 4526
Aug. 1981 3416 | 3315 3520 Aug. 1982 3624 3216 4084 Aug. 1983 3851 3245 4566
Sept. 1981 3425 | 3280 3576 Sept. 1982 3643 l 3216 -4126 Sept. 1983 3871 | 3254 4605
Oct. 1981 3437 | 3259 3625 Oct. 1982 3661 | 3217 4167 Oct. 1983 3891 | 3259 4645
Nov. 1981 3448 | 3242 3667 Nov. 1982 3680 | 3219 4207 Nov. 1983 3910 | 3265 4684
Dec. 1981 3476 | 3244 3724 Dec. 1982 3699 | 3220 4248 Dec. 1983 3930 | 3270 4724
| I |
Jan. 1982 3498 | 3243 3773 Jan. 1983 3717 | 3223 4288 | .Jan. 1984 3950 | 3276 4763
Feb, 1982 3516 | 3235 3822 Feb. 1983 3736 | 3226 4328 Feb, 1984 3970 | 3282 4803
Mar. 1982 3534 | 3228 3868 Mar. 1983 3755 | 3229 4368 Mar. 1984 3990 | 3288 4843
Apr. 1982 3552 | 3224 3913 Apr. 1983 3774 | 3232 4407 Apr. 1984 4011 | 3294 4883
May 1982 3570 | 3220 3957 May 1983 3793 | 3236 4447 May 1984 . 4031 ' 3301 4922
June 1982 3588 | 3218 4000 June 19832 3813 | 3240 4487 June 1984 4051 ' 3308 4962
| |

ITotal based on cases in categories of those in the institutions, on job search leave, former work release

program, and other outs (including absconds/escapes).

2End of FY 81-83 Biennium.

July
3362

Aug.

*Actual Values 3384
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FORECAST OF INSTITUTIONS' BEDSPACE TOTAL
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 7
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

I I |
July 1981 2684 | 2582 2787 July 1982 2758 | 2276 3240 July 1983 2832 2158 3506
Aug. 1981 2690 2520 2861 Aug. 1982 2764 2264 3265 Aug. 1983 2838 | 2151 3525
Sept. 1981 2697 | 2479 2915 Sept. 1982 - 2770 | 2252 3289 Sept. 1983 2844 | 2143 3545
Oct. 1981 2703 | 2446 2960 Oct. 1982 2777 | 2240 3313 Oct. 1983 2850 [ 2137 3564
Nov. 1981 2709 | 2418 3000 Nov. 1982 2783 | 2229 3336 Nov. 1983 2856 l 2130 3583
Dec. 1981 2715 : 2394 3036 Dec.'1982 2789 | 2219 3359 Dec. 1983 2863 | 2123 3602
Jan. 1982 2721 | 2373 3070 Jan. 1983 2795 : 2209 3381 Jan. 1984 2869 | 2117 3620
Feb. 1982 2727 | 1235 3101 Feb. 1983 2801 2200 3403 Feb. 1984 2875 | 2111 3639
Mar., 1982 2734 ! 2336 3132 Mar. 1983 2807 | 2191 3424 Mar. 1984 2881 2105 3657
Apr. 1982 2740 | 2319 3160 Apr. 1983 2813 | 2182 3445 Apr. 1984 2887 | 2100 3675
May 1982 2746 | ‘2304 3188 May 1983 2820 | 2174 3465 May 1984 2893 | 2094 3693
June 1982 2752 ! 2290 3214 | June 19831 2826 } 2166 3486 | June 1984 2899 | 2089 3710

I | | '
lEnd of FY 81-83 Biennium

1981 1982

July  Aug. Sept. Oct. Dec., Jan. Feb. Mar. April May June

*Actual Values 2718 2766 2826 2807 2853 2858 2927 2989 3031 3069 3142 3182
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FORECAST OF FIELD CASES IN AND OUT OF STATE
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 9
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

15,993 19,440 July 1983 20,093 | 17,409 23,190
16,094 19,743 Aug. 1983 20,313 | 17,544 23,518
16,198 20,047 Sept. 1983 20,535 | 17,681 23,849
16,306 20,353 Oct. 1983 20,760 | 17,820 24,184
16,418 20,659 Nov. 1983 20,987 | 17,962 24,521

16,533 20,968 Dec. 1983 21,217 | 18,105 24,862

15,480 15,941 July 1982 17,632
15,437 16,091 Aug..1982 17,825
15,432 16,237 Sept. 1982 18,020
15,430 16,563 Oct. 1982 18,218
15,426 16,933 Nov. 1982 18,417
15,455 17,273 Dec. 1982 18,619

July 1981 15,709
Aug. 1981 15,761
Sept. 1981 15,830
Oct. 1981 15,987
Nov. 1981 16,162
Dec. 1981 16,339

Jan. 1982 16,518
Feb. 1982 16,698
Mar. 1982 16,881
Apr. 1982 17,066
May 1982 17,253
June 1982 17,441

16,650 21,278 Jan. 1984 21,449 | 18,251 25,207
16,770 21,590 Feb. 1984 21,683 | 18,399 25,555
16,893 21,905 Mar. 1984 21,921 | 18,549 25,906
17,018 22,222 Apr. 1984 22,161 | 18,701 26,261
17,146 22,542 May 1984 22,403 | 18,855 26,620
17,277 22,864 June 1984 22,648 | 19,011 26,983
»

15,504 17,598 | Jan. 1983 18,822
15,566 17,913 | Feb. 1983 19,028
15,638 18,223 | Mar. 1983 19,237
15,718 18,529 | Apr. 1983 19,447
15,804 18,833 | May 1983 19,660

|
I
I
|
I
I
|
|
|
|
I
| 1
| 15,896 19,137 | June 1983" 19,875
L.

1End of FY 81-83 Biennium

1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June
*Actual Values 15,705 15,921 16,058 15,895 15,626 15,993 16,088 16,616 16,837 17,193 17,485 17,716

(See discussion on p. 43-45,)
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FORECAST OF PROBATION CASES IN AND OUT OF STATE
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 10
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

July 1981 12,218
Aug. 1981 12,356
Sept. 1981 12,536
Oct. 1981 12,709
Nov. 1981 12,726
Dec. 1981 12,830

12,056 12,379 July 1982 13,485
12,128 12,584 Aug. 1982 13,588
12,239 12,833 Sept. 1982 13,692
12,342 13,076 Oct. 1982 13,796
12,301 13,152 Nov. 1982 13,899
12,353 13,307 Dec. 1982 14,003

|

12,560 14,410 July 1983 14,729 | 13,266 16,192

12,607 14,569 Aug. 1983 14,833 | 13,334 16,331

12,658 14,726 Sept. 1983 14,936 | 13,402 16,470
|

—_— — e —

12,711 14,880 Oct. 1983 15,040 13,472 16,608
12,767 15,032 Nov. 1983 15,144 13,542 16,746

12,824 15,182 Dec. 1983 15,247 13,612 16,883

Jan. 1982 12,889
Feb. 1982 12,966
Mar. 1982 13,070
Apr. 1982 13,174
May 1982 13,277
June 1982 13,381

12,366 13,413 | Jan. 1983 14,107
12,400 13,533 | Feb. 1983 14,211
12,416 13,724 | Mar. 1983 14,314
12,442 13,905 | Apr. 1983 14,418
12,476 14,078 | May 1983 14,522
12,516 14,246 | June 1983! 14,625

I

I
12,883 15,330 | Jan. 1984 15,351 13,684 17,019
12,944 15,477 | Feb. 1984 15,455 13,755 17,154
13,006 15,622 | Mar. 1984 15,558 | 13,828 17,289
13,070 15,766 | Apr. 1984 15,662 | 13,901 17,423
13,134 15,909 | May 1984 15,766 | 13,975 17,557
13,200 16,051 | June 1984 15,870 | 14,049 17,690

|

l
|
|
|
|
|
|
|
|
|
|
l
1

lend of FY 81-83 Biennium

1981 1982
July Aug. Sept. Oct. Nov. Dec. dJan. Feb. Mar. April May June
*Actual Values 12,222 12,397 12,575 12,785 12,899 13,454 13,729 14,330 14,594 14,912 15,188 15,412

(See discussion on p. 43-44,)




Oregon L.w Enforcement Council

= : ' T e — 8

+

T : - H " —t 4 - > T ;) : T -t T 1 L
= = =S —F—F = FoR CAsy :OF: PROBATION, CASES' IN AND DT R STATE S G :
Pl : - ~ for—35 Months~~July,~ 1991 LhroughJine, {1951 ~ ‘ 106

: T $-{Tnciudes - Uppér] and Lower Values For the 95%: mﬁi'i@ﬁcgfgrhy'ejyfw »

N 4 s @i w *
I P ¥ P - —— T ~ef—t -+t + —

e e e e — < SERTES- T0 = : ——— = =

. PSP S g

g : SN R A [P AU Rve . - . "
/5 000 ‘ ——retusT-VaTues : forprastaines =50/ p00

+ e e | -

— - : — —e e e
2000 i L T — : e L /7000
lb,000 g6 = e = i Hoo0
[ T B Y ! . T ey s
8 /sow : = o e o — - ;——i : : - e—— s, 2 —* = s
5 - —t + ey Toges prmiumrsael ftadores v : ' o T
g Pty N ety : i : eehet St T o~ o o] RS reoh [PR Spns R Roompeysanst S dons
ALY 1 — - : —- - e e H K, a0
/3,000 - — - — = + = -..M-,:._ : s _~._m,.. = - - - /3,00
- : P —1L ‘ : ,_.__:...._-.-j bl i .'-.:-_f;- it aswssme i -~ 4 —
/Ao & — : —= — T R s e e = s0/5000
TN MBI s — — - . . < . - ¥ —ts -
DO (ORI SRR, 4~ v eom et i ana 4 1 i !
&y 74000 = - /000
= - - -
000 56 ——150,/0,000
.
2 oo ' . = Goov
{ ] e R e o et . = — — = : e s P T -
2t Jovo 58 ‘ ; " ' i : i — : = . ‘ 8200
s N * v - I
7 — - " RIS ! f MERtNNEY § LNl ST ST : —
Z000 : : e : : + : 7,000
Dt I baotetd — AT b:’T:If:": ettt IRl el Easar st i b e e e e et
00006 36 : . ——— : : : = 26,000
— — : ' r : — - i
j‘ﬂda gt et '-:-.—-.»v.—:- o m . L3 e . - v v —— ¥ - PRy - -5:000
i Kl Y i i :

Y000 36 ' : e A : = = = 26 %000

3000

- . Joovo

2000 0] - — . ( o , 4 200
i A,‘, > N - . ! 1;"“““{‘ - ——t ot s et
/()()o " i — : — : . a + - i 14 K1 1 i ek /)000
/d > T T t v > 1 =Y - 1 o R H "
- H T + = et
o = [ [ o N [N = o
$23:385%%5; PP IS S RIS PR R AT T R E R TN P R R A FE D R TR E R )

S
el
[
Ape
[
Jurn
Ity
A
Sept
at
N
e
san
et
Mar
Apt
Way
Jure
huy
f
Sett
Ot
oy
Dot
S
[
Mar
Ay
Moy
Jure
July
Aiat
-
n
tre
[
Lars
ters
Ve
Ma
& My

Qe
rh

P

5
e
L Jo~

B

R

19.25,:. é‘ 19_74__‘ ;1 1927 ‘ 19_?!_._. 1




_Zg—

FORECAST OF TOTAL PAROLE CASES IN AND OUT OF STATE
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 11
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value

| T ‘ ‘
July 1981 2715 2614 2819 July 1982 3096 i 2703 3545 July 1983 3530 | 2926 4260
Aug. 1981 2744 | 2602 2894 Aug. 1982 3130 2719 3602 Aug. 1983 3569 2947 4323
Sept. 1981 2775 | 2600 2961 Sept. 1982 3164 | 2736 3660 Sept. 1983 3609 l 2968 4387
Oct. 1981 2805 | 2602 3024 Oct. 1982 3199 | 2753 3718 Oct. 1983 3648 | 2990 4451
Nov. 1981 2836 | 2608 3085 | Nov. 1982 =~ 3234 | 2770 3776 Nov. 1983 3688 | 3013 4516
Dec. 1981 2867 ] 2615 3144 Dec. 1982 3270 | 2788 3835 Dec. 1983 3729 ‘ 3035 4581
Jan. 1982 2899 | 2625 3202 Jan. 1983 3306 | 2806 3894 | Jan. 1984 3770 l 3058 4648
Feb. 1982 2931 | 2635 3259 Feb. 1983 3342 | 2825 3954 Feb. 1984 3812 3082 4714
Mar. 1982 2963 | 2647 3317 | Mar. 1983 3379 | 2845 4014 Mar. 1984 3854 | 3105 4782
Apr. 1982 2996 l 2660 3374 Apr. 1983 3416 | 2864 4075 Apr. 1984 3896 | 3120 4850
May 1982 3029 | 2674 3431 May 1983 3454 | 2884 4136 May 1984 3939 | . 3154 4920
June 1982 3062 | 2688 3488 June 19831 3492 | 2905 4198 June 1984 3982 | 3178 4989

l | l
lgnd of FY 81-83 Biennium

1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June

*Actual Values 2722 2768 2749

(See discussion on Parole forecasts on p.
forecast and actual values from October,

2371 2000

1771 1649 1569 1520 1557 1589 1605

44-45 for explanation of large discrepancy between
1981 forward. )
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FORECAST OF TOTAL NUMBER IN-STATE RESPONSIBILITY
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 12
Forecast Lower Upper Forecast Lower Upper Forecast Lower  Upper
Value* Value Value Value Value Value Value Value Value

14,017 14,423 | July 1982 15,898
13,957 14,532 | Aug. 1982 16,071
13,991 14,741 |Sept. 1982 16,246
13,988 15,029 |Oct. 1982 16,423
14,008 15,283 | Nov. 1982 16,602
14,069 15,550 | Dec. 1982 16,782

July 1981 14,218
Aug. 1981 14,242
Sept. 1981 14,361
Oct. 1981 14,499
Nov. 1981 14,632
Dec. 1981 14,791

14,583 17,330 | July 1983 18,104 | 15,929 20,577
14,680 17,593 | Aug. 1983 18,302 16,057 20,861
14,780 17,856 | Sept. 1983 18,501 16,186 21,147
14,884 18,121 | Oct. 1983 18,703 16,317 21,437
14,990 18,386 | Nov. 1983 18,906 16,450 21,729
15,099 18,653 | Dec. 1983 19,112 16,585 22,024

15,211 18,922 | Jan. 1984 19,320
15,325 19,192 |Feb. 1984 19,531
15,441 19,465 | Mar. 1984 19,743
15,560 19,739 | Apr. 1984 19,959
15,681 20,016 | May 1984 20,176
17,909 | 15,804 20,295 | June 1984 20,396

Jan, 1982 14,917
Feb. 1982 15,059
Mar. 1982 15,223
Apr. 1982 15,389
May, 1982 15,557
June, 1982 15,726

14,107 15,773 | Jan. 1983 16,965
14,168 16,006 |Feb. 1983 17,150
14,239 16,275 |Mar. 1983 17,337
14,318 16,541 | Apr. 1983 17,526
14,402 16,805 |May 1983 17,716
14,490 17,068 | June 1983}

16,722 22,322
16,861 22,623
17,002 22,927
17,145 23,234
17,290 23,544
17,436 23,857

l
I
|
I
I
I
I
l
|
|
l
l
|
l
!
l

e it e ——— — — —— e a——— ———

1End of FY 81-83 Biennium

1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan, Feb. Mar. April May June
*Actual Values 14,160 14,347 14,416 14,272 14,057 14,425 14,54{ 15,046 15,212 15,551 15,803 16,009
(See discussion on p, 43-45,)
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(Includes Upper and Lower Values for the 95% Confidence Interval)

FORECAST OF TOTAL NUMBER PROBATION CASES IN STATE

For 36 Months--July, 1981 through June, 1984

SERIES 13
Forecast Lower Upper Forecast Lower Upper Forecast Lower -Upper
Value* Value Value Value Value Value Value Value Value
July 1981 11,282 | 11,064 11,504 | July 1982 12,973 | 11,810 14,250 { July 1983 15,073 [ 13,115 17,323
Aug. 1981 11,373 | 11,064 11,691 | Aug. 1982 13,136 11,904 14,497 | Aug. 1983 15,262 l 13,238 17,596
Sept. 1981 11,519 | 11,137 11,915 | Sept. 1982 13,302 | 12,001 14,743 | Sept. 1983 15,454 | 13,364 17,872
Oct. 1981 11,669 | 11,185 12,175 | Oct. 1982 13,469 12,101 14,991 | Oct. 1983 15,649 13,492 18,151
Nov. 1981 11,775 11,206 12,374 | Nov. 1982 13,638 | 12,204 15,241 | Nov. 1983 15,846 l 13,621 18,433
Dec. 1981 11,932 i 11,284 12,617 | Dec. 1982 13,810 | 12;310 15,493 | Dec. 1983 16,045 | 13,753 18,719
Jan. 1982 12,051 | 11,332 12,815 { Jan. 1983 13,984 I 12,418 15,747 | Jan. 1984 16,247 l 13,887 19,008
Feb. 1982 12,187 | 11,401 13,027 | Feb. 1983 14,160 | 12,529 16,003 [Feb. 1984 16,451 f 14,023 19,300
Mar. 1982 12,340 11,472 13,274 | Mar. 1983 14,338 | 12,641 16,262 |Mar. 1984 16,658 14,160 19,597
Apr. 1982 12,496 | 11,550 13,519 | Apr. 1983 14,518 | 12,756 16,523 | Apr. 1984 16,868 14,300 19,896
May 1982 12,653 | 11,632 13,763 | May 1983 14,701 ’ 12,874 16,787 |May 1984 17,080 14,442 20,200
June 1982 12,812 | 11,719 14,007 | June 1983} 14,886 l 12,993 17,054 | June 1984 17,295 | 14,586 20,507
I ] |
lEnd of FY 81-83 Biennium
1981 1982
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June
*Actual Values 11,173 11,333 11,454 11,634 11,728 12,242 12,493 13,072 13,288 13,599 13,855 14,063

(See discussion on p. 43-45,)
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FORECAST OF TOTAL NUMBER OF PAROLE CASES IN STATE
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 14
Forecast Lower Upper Forecast Lower Upper Forecast Lower Upper
Value* Value Value Value Value Value Value Value Value
S l T
July 1981 2186 I 2119 2255 July 1982 2452 ‘ 2093 2873 July 1983 2783 | 2209 3506
Aug. 1981 2231 2127 2340 Aug. 1982 2478 2100 2924 Aug. 1983 2813 2221 3561
Sept. 1981 - 2254 | 2130 2393 Sept. 1982 2504 | 2108 - 2976 Sept. 1983 2842 | 2234 3617
Oct. 1981 2266 | 2003 2407 Oct. 1982 2531 | 2116 3028 Oct. 1983 2873 | 2247 3673
Nov. 1981 2254 | 2083 2438 Nov. 1982 2558 | 2124 3080 Nov. 1982 2903 | 2260 3730
Dec. 1981 2278 | . 2076 2498 Dec. 1982 2585 | 2134 3132 Dec. 1983 2934 | 2273 3787
I
Jan. 1982 2302 : 2073 2555 Jan. 1983 2612 : 2143 3184 Jan. 1984 2965 l 2287 3844
Feb. 1982 2326 2073 2610 Feb. 1983 2640 2153 3237 Feb. 1984 2996 2300 3903
Mar. 1982 2351 | 2075 2664 Mar. 1983 2668 ' 2164 3290 Mar. 1984 3028 | 2315 3962
Apr. 1982 2376 | 2078 2717 Apr. 1983 2696 | 2175 3343 Apr. 1984 3060 | 2329 4021
May 1982 2401 | 2082 2769 May 1983 2725 | 2186 3397 May 1984 3093 | 2384 4081
June, 1982 2426 : 2087 2821 June 19831 2750 | 2197 3451 June 1984 3125 : 2359 4142
| | l .
1End of FY 81-83 Biennium
1981 1982

July Aug. Sept. Oct. Nov. Dec. dJan, Feb. Mar. April May June
*Actual Values 2226 2258 2228 1905 1602 1469 1341 1257 1201 1228 1240 1247

(See discussion on p. 44-45 for explanation of large discrepancy between forecast and actual
values beginning with October, 1981 forward,)




47 3732

—68_

1 YL ARy (Y MGIETHS X 116 DIVISONS

PELIIIC A LI N maam i d

KE

Oregon Law Enforcement Council
14 T ; — : - wo”

; : - T -
;) T + t — 1 IS U
4 H UG SUSERNENED 5 1 -

166 ' = ~—t"FORECAST OF  TOTAL MUMBER OF_PAROLE CASES I STATT! oo
. . H : . I’ Fop 3f Moaths<-iduly; (1981 throughl June]. 19847 "
{IncTudes=Upper! and; Lowér: Val ués] for. the! 955 Confidenca InIaYVAl)

G 4¥o00

h
i

o d
t

LT A tual Yatues T

I Forecast Values STif il
' S I T anbe ovietapntbpmispasnl

: H200

¥

]
Aol

0 H000

3800 e - Sl B Py S ———— P w——— - ] — —— ko0
3400 20 l - : B : t - ' : - = '. - w16 4

340%

- : . 3200

= e e e e
——r— “’ . N ) 3"’
g s - ——is0d8 8)
T T = — Eam— —o et -
- " I ". a4 82
7 =t o
- — 3 ;1 RSN DIPSISURERFIINY REERU A

T e w1400

- e = 2200
3le00
Pt S " Bel B f . v 1508
- A;...."" iagOnsial Nt ;if;’.’f;:': .Z_I'_I.S,"..i“"" - . .
oa T ._; - : : - 2 )60l
: e - : [SSUDIDRE BRI Sptmey —~ T i " N : ‘-
= : . — e - — : = ; 3 s40d
prt o mse s f o - =iz
= — " —— w1200
— " " 1000
1 T 1 T T
> < -+ 3 N :41 ‘ T T' —1 j : ; ?
¥
<

L
oty
Mot
Apr
Moy
Tuew
Suly
A
Seph
Ont
Mo
Jan
ird
Mar
Ape
May
Juee
hay
A
Sept
ot
e
i
Jan
ten,
Mar
Aot
My
Sure
Sy
Rt
‘ol
ty
Hew
(o
Jan
fed
Mar
R
Oy
}:Q'M
hiaty.
Aig
Sopt
(4]
tiere
(o
Jao
bed
Mar
v |20
O firy
June
|
(o]
HNov
O
Jan
feb
Mar
I8 Ll &
WMy b
e
ity
Avg
Sept
Oct
Nov
— {0
Jan
fet
Mar
198
© [y
tune
Juty
g
Seatptl]
xt
Hon
__.I.._Sf"'< 2




FORECAST OF CORRECTIONS DIVISION TOTAL RESPONSIBILITY!
For 36 Months--July, 1981 through June, 1984
(Includes Upper and Lower Values for the 95% Confidence Interval)

SERIES 15
Forecast Lower Upper Forecast Lower Upper Forecast Lower  Upper
Value* Value Value Value Value Value Value Value Value

T .
July 1981 19,093 | 18,860 19,329 | July 1982 21,340 | 20,158 22,591 | July 1983 23,975

Aug. 1981 19,214 ' 18,883 19,550 | Aug. 1982 21,548 | 20,306 22,866 |Aug. 1983 24,209
Sept. 1981 19,367 ' 18,959 19,783 | Sept. 1982 21,758 | 20,457 23,142 |Sept. 1983 24,445
Oct. 1981 19,555 | 19,033 20,092 {Oct. 1982 21,970 | 20,610 23,420 |Oct. 1983 24,683 ' 22,644 26,905
Nov. 1981 19,746 | 19,128 20,384 |Nov. 1982 22,184 ' 20,767 23,699 |Nov. 1983 24,924 ' 22,828 27,211

{ 22,105 26,003

l

I

|
Dec. 1981 19,939 19,235 20,668 | Dec. 1982 22,401 | 20,925 23,980 |Dec. 1983 25,167 ] 23,015 27,520

l

]

l

|

I

22,283 26,301
22,452 26,602

Jan. 1982 20,133 | 19,351 20,947 | Jan. 1983 22,619 21,087 24,262 | Jan. 1984 25,412

_OV.-

23,203 27,831
23,394 28,145
Mar. 1982 20,527 | 19,602 21,497 | Mar. 1983 23,062 21,417 24,834 | Mar. 1984 25,910 23,586 28,462

Feb. 1982 20,392 19,474 21,222 | Feb. 1983 22,840 |

Apr. 1982 20,728 | 19,735 21,770 | Apr. 1983 23,287 | 21,586 25,123 | Apr. 1984 26,163 23,781 28,782
|
I
I

21,251 24,547 | Feb. 1984 25,660

May 1982 20,930 l 19,873 22,043 | May 1983 23,514 21,756 25,414 | May 1984 26,418 23,978 29,105
June 1982 21,134 | 20,014 22,316 | June 19832 23,743 21,930 25,707 | June 1984 26,675 | 24,178 29,431
! L

ITotal Responsibility includes Institutions' total and Parole and Probation's total (including those
out-of-state)

2End of FY 81-83 Biennium
1981 1982

July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June
*Actual Values 19,067 19,305 19,458 19,343 19,137 19,438 19,636 20,227 20,509 20,925 21,252 21,546

(See discusston on p, 43-45,)
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DISCUSSION

The following discussion is offered to emphasize some of the previous material,
some precautions, and plans for future work.

New Commitments to Institutions

We have provided forecasts for this population subgroup using two separate
analytical techniques--multiple regression and time series analysis (ARIMA
models). The forecasts for calendar year 1982 derived from multiple regres-

sion from the one-year and two-year lag procedures are 1,624 and 1,775, respec-

tively (see Table 1). The forecast from the ARIMA model for the 12 months
equals 1,522 (see Series 2 Table). Based on the actual total from January
through July, 1982, of 1,101 new commits, if a monthly average of 157.29 were
to continue through the end of the year the institutions would receive a total
of 1,887 new commitments. The 95 percent upper limit from the two-year lag
procedure is 1,865 (Table 2) while the upper limit value from ARIMA is 2,010
(Series 2).

If this monthly average continues through the last five months of 1982, the
Corrections Division will have received approximately 280 more new commits
than for 1981 (1,604) as well as surpassing the previous high of 1,785 in 1979.
Obviously, the figures for the full calendar year of 1982 will be of great in-
terest to the analysts, as well as the Corrections Division.

Felony Probation Receptions {Includes compact cases in-state)

Forecasts for 1982 developed for this population subgroup by the multiple re-
gression one- and two-year lag procedures amounted to 3,950 and 4,263 recep-
tions, respectively (Table 3). Actual receptions for the first half of 1982
equal 2,083, for a monthly average of 347.17. Extending this average for 12
months would provide a total of 4,166 receptions, well within the 95 percent
confidence intervals for either the one- or two-year lags.

Felony and Misdemeanant Probation Receptions (Includes Compact Cases In-state)

This population subgroup contains the misdemeanant cases as well as the felony
and in-state compact cases. Forecasts for this population subgroup were
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developed by time series analysis (ARIMA models) as presented in Series 4.
Dr. Wilson and Dr. McCleary indicated in the discussion for this series that
the model “...is complex. This forecasting model contains both autogressive
and moving average parameters, as well as a significant trend parameter"
(Appendix H-1).

By inspecting the graph for Series 4 (page 23), one can observe the trend
increase of monthly receptions that began in early 1979. An indication of the
growth in this population subgroup is the change in annual receptions moving
from 4,040 in 1978, 5,570 in 1979, 6,428 in 1980, to a total of 7,089 in

1981. The total receptions for 1981 represents a 75 percent increase over the
total for calendar year 1978.

Some probable factors that are contributing to this large increase are the
Community Corrections programs that operate within the state under the
Community Corrections Act, as well as some regions or counties that are
providing services and/or now reporting a backlog of cases of offenders
convicted of misdemeanor(s). The reduction in the length of parole period to
six months has reduced the parole case counts and allowed placing additional

offenders on probation (see Parole discussion immediately following this
narrative).

The actual figures for receptions from July, 1981 through April, 1982 are
provided at the bottom of the data for Series 4 (page 22). If these very

Targe increases in monthly receptions for this subgroup do not begin to
stabilize or decrease, one should consider using the forecast values for the
upper confidence 1imit in planning and budgeting resources.

Parole Subgroup(s) Forecasts

Forecasts were developed by ARIMA models for several population subgroups that
involved parole cases. Due to a change in the Oregon law (H.B. 2327) that
shortens the period of parole to six months (effective late July, 1981) a dras-
tic decrease in the number of active parole cases (counts) has occurred in the
subsequent months. Consequently, the forecasts developed from the data sets
ending with June, 1981 figures could not account for this policy change and
the forecast values will be too high.

-44-

The forecast series most directly affected by this administrative policy
change are Series 11 - Number of Parole Cases In- and Qut-of-State and
Series 14 - Number of Parole Cases In State. The actual figures for the
period of July, 1981 through June, 1982 are provided at the bottom of these
respective tables and one can observe the large discrepancy that occurs.

Parole case counts are a component of other population categories/location
forecasts and the decrease in active parole cases can be expected to influence
them also. The ARIMA forecasts for Series 3, 9, 12 and 15 involve parole case
counts. The decrease in number of parole cases has been offset to some extent
by an increase in probation case counts. Consequently, the forecast values
for these respective subgroups and the actual counts to date over the past 12
months (July, 1981 - June, 1982) have been fairly close and within the confi-
dence interval Timits.

Future Forecasting Work

The following comments are offered regarding future work and updating of the
forecasts provided.

Multiple Regression (Lag Procedures)

We plan to combine some of the adult arrest categories in order to have a
smaller number of predictor variables to develop the forecast equations. We

will also examine the results from combining the seven offense variables into,
perhaps, two to four larger categories. The objective is tc reduce the number

of predictor (independent) variables.
In developing and updating future forecasts of Felony Probation Receptions we

plan to omit the first two years (1975 and 1976) of the data set. The recep-
tions for 1976 vary greatly from the 1975, 1977 and later years counts. The
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Corrections Division reported 2,742 in 1975, 2,029 in 1976, and 2,680 in
1977. Some possible factors that may have contributed to this large decrease,

apart from a major change in sentencing dispositions by the courts, could be a
decrease in resources and programs provided by the OLEC/LEAA in the counties.

Several of the community corrections programs operating via these resources
were phasing out or greatly reduced at that time. County/regional programs

began operating under the state funds provided by the Community Corrections
Act in 1978 and later. Hopefully, the drastic change in the number of recep-

tions for 1976 is not a factor of changes in reporting to and within the
Division.

ARIMA Models

A benefit from forecasts developed from ARIMA models is that the analyst, Cor-
rections Division, and others can begin to receive almost immediate feedback
in terms of the forecast precision. We are not recommending that the fore-
casts' users totally accept or reject the precision of the forecasts based on
only a few months of comparing forecast and actual values but an indication
may be obtained in five to eight months. This feature does not occur with
forecasts on an annual basis unless one arbitrarily divides the annual figure
into quarterly or monthly values.

Additionally, the analyst has the option of re-examining the models' adequacy
and/or updating the forecasts with the additional months of more recent data.

It is recommended that the various series forecasts developed by ARIMA models
be re-examined by including the most recent 12-15 months of actual values.
The ending data value for the ones herein was June, 1981. This would extend

the base for most .of the series to seven years (84 months). The series fore-
casts based entirely on parole cases (Series 11 and 14) should be withheld
unless the consultants can statistically adjust for the drastic decrease in
parole case counts due to the law change.

Forecasts of Institutions Releases

The forecasting work completed to date has primarily focused on the admissions

component to the institutions without explicitly accounting for the length of
stay and number of releases leaving the institutions. We have not examined
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and developed this component of the over-all operation determining average
daily population and/or "turn-over" of prisoners. The factors of length of
stay and releases have been intrinsically considered in the ARIMA univariate
forecasts for the counts in the various subgroup populations of Series 6, 7,
9, 11, 12, 14, and 15.

We hope to examine these factors in a more explicit manner in future work .

The methods discussed by Lonnie Fouty of the Florida Department of Corrections
and Tom Crago of the Colorado Department of Corrections for their respective
states at a National Workshop on Prison Population Forecasting in May, 1982
provides us with different analytical techniques to consider (see documents
and reports by Charles Friel, 1982; Florida Department of Corrections, 1978;
Colorado Department of Corrections, February, 1982).

CONCLUSIONS

In summary, we think it is crucial that the State of Oregon continue to work
on Corrections prison and field (probation and parole) population forecasting.
We think forecasting is a necessary component of management for operations and
budgeting. The size and growth of the a) institutional and b) field popula-

tions of the Corrections Division have tremendous fiscal and planning implica-
tions.

We have now established a data base of crime and arrest information, court
filings, population estimates and characteristics (demographics), and employ~-
ment/unemployment statistics that provide the possible correlates for fore-
casting in this area. We urge the regional and county units of Corrections to
continue to give high priority in providing timely, reliable, and valid
administrative statistics to the Corrections Division. This is especially

¢ritical for monthly data that is utilized in forecasts developed through
ARIMA models.

Experience from other states indicates it takes time and effort to develop
forecast techniques that provide reasonably precise forecasts for a specific
state. It will take the involvement of Corrections administrative and
managerial personnel and others working with technical staff to develop and

understand "what works" for a particular state and their system.
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FORECAST EQUATIONS FOR NEW COMMITMENTS
BY COUNTY GROUPS

(1-year Lag Procedure)

Group 1 - Multnomah County

Variable

A
Y Robbery Adult Arrests
New Commits =

(Constant)

Stolen Prop. Adult Arrests
Motor Veh. Theft Adult Arrests

B

Regression

APPENDIX C

Multiple Standard
Coefficient R

Error

.50163
1.92048

.92139
-94.00931

Group 2 - Administrative Districts 1 and 2 (Less Multnomah

A
Y Divorce Filings
New Commits = Larceny Qffenses
Motor Vehicle Theft Offenses
(Constant)
Group 3 - Administrative District 3
A
Y Burglary Adult Arrests

New Commits = Larceny Adult Arrests

Civil Filings

(Constant)
Group 4 - Administrative District 4
A
Y Divorce Filings
New Commits = Larceny Adult Arrests

Other Assault Arrests

(Constant)

Group 5 - Lane County
A
Y Rape Offenses
New Commits = Ag. Assault Adult Arrests
A1l Other Adult Arrests

(Constant)

-1

.26428
-.03452
-.12828

-54.16876

1.14953
-.24031

.04607
-20.08376

.27354
-.22106

.83851
-215.5032

.92083
.20002

.02901
47.17327

.99604

County)

.99374

.98978

.99149

.98916

7.59971

+3.59452

3.45547

6.46177

7.81412

W:M
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| _ APPENDIX D
FORECAST EQUATIONS FOR NEW COMMITMENTS ;
BY COUNTY GROUPS g
g : : FORECAST EQUATIONS FOR NEW COMMITMENTS
(1-year Lag Procedure) BY COUNTY GROUPS
Continued)
( (2-year Lag Procedure)
B
Regression Multiple Stgndard Group 1 - Multnomah County
Variable Coefficient R rror
—— B
Group 6 - Administrative Districts 6, 7, and 8 ‘ Jariable Egg¥$?2§ggt Mu]t;ple Stgﬁgg:d
A 40 2.17523 '
ts .11604 .998 A
- Ag R Arreeie -1 07601 ‘ Y Larceny Offenses 01720  .99723  6.35592
New Commits = Burglary Adult Arests -.10196 . New Commits =  Stolen Prop. Adult Arrests 1.01177
Males 20-24 .01066
185.0207
(Constant) (Constant) -365.6318
_ Admini jve Districts 9-14 L .
Group 7 - Administrative Distr Group 2 - Administrative Districts 1 and 2 (Less Multnomah County)
Q Weapons Adult Arrests .60963 .99554  4.64079 A . .
. . ts -1.10349 Y Motor Vehicle Theft Offenses .19975 .99554  3.03445
New Commits = Forgery Adult Arres . _
Other Assaults Adult Arrests .16848 | New Commits =  Males 20-24 -.00783
; Larceny Adult Arrests .02094
181.1343
(Constant) (Constant) -27.08830
Group 3 - Administrative District 3
A
Y Robbery Offenses 1.16758 .98328  4.41202
New Commits = Males 20-24 -.02549
Civil Filings -.05713
(Constant) 374.8074
| Group 4 - Administrative District 4
A
Y Males 20-24 .02539 .99578  4.55830
New Commits = Rape Offenses 1.92501
Other Assault Arrests .20726
(Constant) '-262.9201
Group 5 - Lane County
A
Y Drugs Adult Arrests .20033 .95156 16.36388
New Commits =  Unemployed Total -.00653
Criminal Filings -.07364
(Constant) 198.7746




FORECAST EQUATIONS FOR NEW COMMITMENTS
BY COUNTY GROUPS

(2-year Lag Procedure)

(Continued)
B
Regression Multiple Standard
Variable Coefficient R Error
Group 6 - Administrative Districts 6, 7, and 8
e
Y Drugs Adult Arrests .05851 .98802  5.94009
New Commits = Fraud Adult Arrests -.28119
Motor Vehicle Theft Offenses .09948
(Constant) 125.7684
Group 7 - Administrative Districts 9-14
N
: Y Males 20-24 .04605 .99462 5.09461
New Commits = Sex Offense Adult Arrests -1.64477
Larceny Offenses .01821
(Constant) -402.2698
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FELONY PROBATION RECEPTIONS

BY COUNTY GROUPS

(1-year Lag Procedure)

Group 1 - Multnomah County

APPENDIX E

B
Regression Multiple Standard
Variable Coefficient R Error
A
Y Males 20-24 -.03624 .98685 43.62113
New Receptions = Unemployed Total -.03007
Disord. Cond. Adult Arrests -.44667
(Constant) 2882.644
Group 2 - Administrative Districts 1 and 2 (Less Multnomah County)
A .
Y Males 20-24, .11819 .99492 20.16088
New Receptions = Motor Vehicle Theft Offenses -1.05652
A11 Other Adult Arrests .06978
(Constant) -231.5635
Group 3 - Administrative District 3
A
Y Males 20-24 .10986 .99834  7.50370
New Receptions = Other Assault Adult Arrests -.87992
A11 Other Adult Arrests .04327
(Constant) -1113.821
Group 4 - Administrative District 4
A
Y Larceny Adult Arrests .26926 .99214 11.03682
New Receptions = Burglary Offenses .15754
Motor Veh. Theft Adult Arrests .70823
(Constant) -383.7499
Group 5 - Lane County
A
Y Drugs Adult Arrests .61882 .93887 33.53798
New Receptions = Liquor Laws Adult Arrests .11412
‘ Disorderly Adult Arrests -.74969
(Constant) -103.6109
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FELONY PROBATION RECEPTIONS
BY COUNTY GROUPS

(1-year Lag Pro edure)

Multiple Standard
R Error

(Continued
B
Regression
Variable Coefficient
Group 6 - Administrative Districts 6, 7, and 8
Q Total Popu]atio? .8%%82
i = Employment Tota .
New Receptions LiguogmLaws Adult Arrests .11198
(Constant) -833.5613
Group 7 - Administrative Districts 9-14
Q Employment Total .21%%%
New Receptions = Burglary Offenses -.19

Motor Vehicle Theft Offenses .20973

(Constant) -1080.608

E-2
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FELONY PROBATION RECEPTIONS
BY COUNTY GROUPS

(2-year Lag Procedure)

Group 1 - Multnomah County

APPENDIX F

B
Regression Multiple Standard
Variable Coefficient R Error
. — “
Y A11 Other Adult Arrests .49381 .99667 22.01299
New Receptions = Drugs Adult Arrests -.44373
: DUIT Adult Arrests .13145
(Constant) 423.1447
Group 2 - Administrative Districts 1 and 2 (Less Multnomah County)
A
Y Aggrav. Assault Adult Arrests. .82643 _, .99335 23.06474
New Receptions = Larceny Offenses’ T -.04914 '
~ Motor Veh. Theft Offenses .77540
(Constant) - -360.8583
@Group 3 - Administrative District 3
A .
Y Aggravated Assault Offenses .47852 .98498 22.50583
New Receptions = Weapons Adult Arrests -1.62464
Larceny Offenses 01176
(Constant) -43.57922
Group 4 - Administrative District 4
A
Y Criminal Filings .38127 .99267 10.65725
New Receptions = Burglary Offenses -.22624
A11 Other Adult Arrests .04043
(Constant) 367.2970
Group 5 - Lane County
A
Y Motor Veh. Theft Offenses .83280 .99356 11.03686
New Receptions = Agg. Assault Offenses .42015
A1l Other Adult Arrests .13090
(Constant) -777.9724
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FELONY PROBATION RECEPTIONS
' BY COUNTY GROUPS

(2-year Lag Procedure)
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(Continued)
B
Regression Multiple Standard
Variable Coefficient R Error
Group 6 - Administrative Districts 6, 7, and 8
A
Y Males 20-24 , . 12082 .99982  3.15047
New Receptions = Liquor Laws Adult Arrests -.34795
Larceny Adult Arrests .19143
(Constant) -909.4663
Group 7 - Administrative Districts 9-14
A
Y Males 20-24 .17070 .99780 16.85996
New Receptions = Liquor Laws Adult Arrests ~-.16029
A1l Other Adult Arrests -.06755
(Constant) ~1250.525
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APPENDIX G

McCleary and Hay (1980) (p. 21) describe a time series as n...a set of:N
time-ordered observations of a process. Each observation should be an
interval and measurement of the process and the time separating successive
observations should be constant." '

The first stage in the development is the identification of an ARIMA model for
the dzta series. This involves the statistical and a judgemental analysis to

define/select the three structural parameters, p, d, and g of the model. The

b parameter is involved with the patterns of autocorrelations and partial auto-
correlations. The d parameter is involved with providing stationarity or as
discussed by McCain and McCleary "...a stationary series is one that has no
secular trend--i.e., there is no systematic increase or decrease in the level
of the series as’it drifts upwards or downwar&s“ (p. 236). If it is deter-
minad that the series is nonstationary, onehusua11y can attain stationarity
through the process of differencing the scores, i.e., subtract the first obser-
vation from the second, the second from the third, etc.

The pzrameter g Jefines the moving average order of an ARIMA (p, d, q) model.
Some time serijes are characterized by the persistence of a random shock from
one observation to the subsequent observation. These series are described by-
the moving average models, in the models class where q is greater than zero.

#icCleary and Hay (1980) describe the next stages as estimation and

dizgnosis., These stages are defined as foilows:

Next, the parameters of the tentative model are estimated.
A1l parameter estimates must 1ie within the bounds of sta-
tionarity-invertibility and must be statistically signifi-
cant. If the parameter estimates do not satisfy these cri-
teria, a new model must be identified and its parameters
estimated. '

After a tentative model has been identified and its param-
eters satisfactorily estimated, it must be diagnosed. To
pass diagnosis, the residuals of the tentative model must
be white noise. If this criterion is not satisfied, the
tentative model is inadequate and must be rejected; the
model-building procedure begins anew. Another model is
identified, its parameters estimated, and its residuals
diagnosed. The iterative identification/estimation/diag-
nosis procedure continues until an_adequate model has been
created for the time series (p. 93). .
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Series 1-A and 1-B - Total Admissions to Institutions
(Includes New Commitments, Parole Revocation and Suspension, and Other Cases)

Two univariate forecasts have been prepared for this series. One contains
trend and the other does not. Currently, the trend is not a significant par-
ameter for this series but, if the series were longer, the trend might become
significant. Comparing the forecasted values for July, 1981 throuch December,
1981 with the actual values recently reported for that same pericd shows that
the model containing the trend parameter has smaller forecasting errors. Con-

sequently, one should probably choose to select the model containing trend
(Series 1-B).

Series 2 - New Commitments to Institutions

Two different models were tested for this series: one in which there is an
autoregressive parameter and one in which there is a moving average parameter.
In comparing the residual mean squares of the two models, the value for the
moving average model (333) is smaller than- for the autoregressive model (383).
Consequently, one is led to adopt the moving average model as the appropriate
one. The scatter of the residuals for this model is good and there is no ap-
parent trend. While the forecasted values seem to be pretty good, when com-

pared with the actual values for July-December, 1981, even better forecasts
should be expected with a longer series. '

Series 3 - Total Admissions to Field Supervision
(Includes Probation + Parole + Other)

A moving average model was selected for this series. Using a log transforma-
tion for these data, there is a nice scatter to the residuals. The trend for
this series is marginally significant. With a longer series, it should be
expected that the trend would increase in significance and, therefore, has
been left in the model. Although we have no actual values with which to com-
pare the forecasts, it would appear to be a pregty good model.

‘Series 4 - Total Admissions (Receptions) to Probation

Among the models evaluated to this time, this is,the most complex. This fore-
casting model contains both autoregressive and moving average parameters as

well as a significant trend parameter. Again, there is no actual data against

H-1




which to compare the forecasted values but there is no evidence of significant
outliers among the residials. This is thought to be a good model.

Series 5 - (Subset was too short to forecast)

Series 6 - Institutions' Total Responsibility

A1l parameters in this model are statistically significant. Comparison with
the actual values (July through December, 1981) indicate that the forecasts
are quite good. This would appear to be a series that can be very well fore-
cast. With a longer series, one should expect excellent forecasts with some
consistency.

Series 7 - Institutions' Bedspace Total

This series was analyzed using both log énd nontransformed data. When using
the nontransformed data, the trend parameter, while positive, was statistic-
ally nonsignificant. Once log transformed, however, this parameter does
achieve statistical significance.

While this would appear to be a good model, a comparison of the univariate
forecasts with the actual observations (July through December, 1981) indicates
that this model gives biased forecasts (it systematically underestimates the

observed values). The bias in these forecasts appears to have it origin in
the last six months of the series (based upon an analysis of the residuals).

Series 8 - (Forecast was not developed for this series at this time)

Series 9 - Total Number of Field Cases In and Qut of State

This series appears to be biased in its forecasts, as well. While the first
forecasted value appears to be quite accurate, larger and larger deviations
from observed values are found in subsequent months. An update of this model
(with the inclusion of additional data) might significantly improve its abil-
ity to forecast. One should not put a great deal of faith in this model at
present.

S

Series 10 - Total Number of Probation Cases (Including Out-of-State)

A1l parameters in this model™are statistically significant. There is a nice
scatter to the residuals, although there are some outliers. The nature of
this series indicates that, overall, forecasts should be very good for this
model. Occasional deviations from the forecasted values should be expected,

however. One should expect to get better forecasts from this model as the
series gets longer.

Series 11 - Total Number of Parole Cases (Including Qut-of-State)

This appears to be nothing more than a random walk model with a trend parameter
in it. As such it is not a very good series to forecast. The residuals of
this model appear to be random with a couple of outliers at 24th, 25th, and
68th observations. The forecasts of this series appear to be typical of a
random walk model in which the first three observations appear to be good but
Tater forecasts are in error. One should not have much confidence in fore-
casts derived from such a model. (See DISCUSSION section re Parole subgroups.)

Series 12 - Total In-State Responsibility

A1l parameters of this model are statistically significant. The residuals
Took very good with only one outlier at observation 56. There is a very sub-
stantial trend in this series. Of the last five observations, four of the
residuals are negative. Although there is no bias apparent in a comparison
with the observed values (July through December, 1981), an analysis of the
differences between expected and observed values indicates more error in the
forecasts than one would desire. This is thought to be a "borderline" fore-
casting model.

Series 13 - Total Number of Probation Cases In-State

This would appear to be a pretty good model. It contains both moving average
and trend components which are statistically significant. An evaluation of

the residuals indicate a few outliers toward the end of the series which may
serve to bias the forecasts in a positive direction.
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Series 14 - Total Number of Parole Cases In-State

A1l parametérs are statistically significant. There are outliers at the 68th,
69th, and 71st observations. The series seems to trend in a definite way and
then drop suddeniy. One should investigate the possibility of a policy shift
and then use a transfer function to account for it. This change in policy
might very well affect the muitivariate model as well. (See DISCUSSION

section.)

Series 15 - Total Corrections Division Responsibility

A]lyparameters are statistically significant. Forecasts for this series might

be overwhelmed by the very strong trend that is evident in this series, how-
ever. The residuals look good with the exception of the last six residuals
which are all negative. This might be accounted for through the use of a
dummy variable. Otherwise, the forecasts are likely to be underestimates of

the actually observed values.

SUMMARY of Univariate Models

The following table lists the various equations for the univariate forecasts
that have been presented above. These models are thought to best approximate
the underlying process, given the limited amount of data with which we were
working. Some of these series (e.g., Series 14) would be improved through
inclusion of possible information relating to a shift in policy which might
have a direct impact upon the observed data series. '

&
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TABLE H-1

UNIVARIATE FORECASTING MODELS

Series ARIMA Model
1 (1,1,1) 1-¢ B-¢ BZ-¢ B3)(1- =(1-9 B8
‘ (1-¢ B-¢ B2-¢ B3)(1-B)Y,=(1 8 8%)a,
2 (0,0,]) Yi=(1-8 B- 2. 11
t ( 1 BZB 6118 )at
3 (0,1,1) (1-B)Y¢=(1-6 B-¢ B*-8 B!2)a, -
1 4 12 t
4 (1,1,1 1-¢ B-¢ BZ)(1- =(1-p B7
) (1-¢ B-¢ _B2)(1-B)Y,=(1 8 B")ay
5 series too short to forecast
6 (0,1,1)  (1-B)Y{=(1-6 B-0 B2-g B7)a
S R R "
7 (051,1) U—B)Yt=(1—elB)at
8 yearly data not forecast
9 (0,1,1) (1-B)Y;=(1-6 B-o 82)at
10 (0,1,1) (1- B)Yt (-6, 82-9 33-9 38) a;
1 (0,1,0) (1-B)Y=
12 (0,1,1) (1 B)Yt—(l -9 82 ;] B3 9 BS) a;
13 0,1,1) = 3.9 B8
(0,1,1) (1- B)Yt (- eaB 688 )at
14 - =(1-e B-6 B>
(0,1,1) (1-B)Y;=(1-0 B ess a,
15 (0,1,1) (]~B)Yt=(1-6383)at
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