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MEMORANDUM
TO: Umeo Hashiro
Planner

Master Plan Office ' o "f
‘Department of Soc1al Services & Housing o .

FROM: W. R. Arbe1t;/§?é/(
Administrator
Research & Statistical Analy51s Section -
Office of Correctional Informatlon & Statlstlcs

SUBJECT"X%HY INMATE POPULATION'PROJECTIONS CHANGE A‘7ﬁ M[

The purpose of this memorandum is to clear up con-
fusion -about - why our inmate-: population projections. have.
changed occasionally and why we use different statistical .
models to project the inmate population. Specifically,
it is-intended to answer questions .raised about why our
projections of the adult felon population, excluding fel-
ons who are incarcerated -in Community Correctional facili-
ties, have recently changed from those in the past.

T. ' GENERAL BACKGROUND.

Projecting inmate populations, as in any attempt at
predicting the future, is imprecise and risky. Innumera-
ble factors -- or, to use a statistical term, wvariables --
affect the outcome of what the future will be at any given
time. The best we can do is make an educated gquess about.
what is going to happen. In statistics, there are mathe-
matical methods of .making educated guesses, and these ed-
ucated guesses are called projections.
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Projections are based on one to any number of factors,

‘ofr ‘variables, that can affect the ‘Future. In real llfe,

the number of variables are endiess. All the statistician
can do is select the variables he feels are most important
in affecting the future, then use one of the many mathema-
tical methods available to "predict" what will happen.

In any on-going operation of making projections, such
as ours, the statistician can use only the information he
has available to him and choose the mathematical method ‘
that works best.

At the OCIS, we have reasonably accurate information. .
on two variables ~- time and the past inmate population. ’
Our pro;ectlons are based on the dally head count of in-

- mates going back to. July 1, 1975.  We do not have as ‘acct~ -

rate information on a number of unpredictable variables
that affect the inmate population. These variables can 'in-
clude corrections administrative or policy decisions, the
state of-the economy, the unemployment rate, the school
dropout rate, etc. - For example, the number of inmates can
depend on the makeup of the judiciary and parole board,
whether those agencies are "strict" or "lenient" in placing
people in prison or in paroling them.

Given our limited base c¢f information, we can only

- detect trends in the inmate population, based on the past

inmate population, and select from a number of statistical

- methods to try to predict how these trends will behave in

the future.

" IT.  ° STATISTICAL MODELS

To praoject inmate- populatlons, Wwe use seven basic
statistical models. Each is based on the two varlables
of time and past number of inmates. . -

Using these models, we can tell you, for example, that

the number of male felons'is increasing or decreasing and
at what rate, and we can project how much the population
likely will increase or decrease at any given date in the
future. But we cannot tell you why the felon population ;.
is rising or falling (without further study), nor can we
tell you, for example, what the effect of a new parole
board chairman or a change in jud1c1ary pOllCleS w1ll have
on the population trend.
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In short, the statistical methods we use detect trends
in the past inmate population and, based on these trends,
project them into the future. So far, these methods: have
proved to be accurate in making relatively short-range pro-
jections -- that is, six months to a year into the future.

The following is a list of the statlstlcal formulas
we use. The variables are X (time) and ¥ (number of in-.
mates). The other letters of the alphabet, A and B, are
fixed numbers which are determined by the varlables of time
and past number of inmates.

Here are the’fqrmﬁlas:

1. ¥ =X (X = mean of X)

2. ¥ =1Aa+ BX

3. ¥ '=Aa ¥ B/X

4.  1/9 = A + B/X

5. ?=A+Bx :

6. Y = Ae(BX) (e = base of natural logarithm)
7. = axB . : .

8. Y = A + BlnX (InX = natural logarithm of X)

What all these statistical formulas do is take the
same data and project the current inmate population trends
into the future. What we do in deciding which is the best .
model to use in our projections is select the one that fits
best -- that is, works best. 1In other words, we use the
one that most accurately projects the" inmate population -
within reasonable limits. For example, some models may
predict a minus population one, twg or three years hence.
In this case, we know the inmate population may decline,
but we also know that it will not decline to zero and that
it cannot possibly drop to, say; minus 23. .So we would
reject projections that show negative inmate populations.

There are also mathematical formulas to give you the
model of best fit, but to describe them would take a" long
memorandum in itself. Suffice it to say that we choose
the model that works"best.

In practice, we almost always use Formula 1 ﬁ?-= §)
or Formula 2 (Y = A + BX), called linear regression, for :
two reasons: They are the simplest and they usually give .
the best fit. Generally, it is best to avoid unnecessarily
complex formulas in making prOJectlons SO long as the sim-
pler ones work. :
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The progectlon methods we use differ considerably
from-those used in the Hawaii -Correctional Master-.-Plan.
Ours are less complex, but more important, ours have proved
to be much more accurate in projecting future 1nmate pop-
ulations.

There are as many projection methods as there are
statisticians, and no method is perfect. But as Hideto

Kond, Director of the Department of Planning and  Economic =

Development p01nted out in a memorandum last year (see

Appendix A), you must use the methods that work best under.'
the circumstances. . .

ITI. MALE FELON POPULATION

In our quarterly reports.in inmate population projec-
tions (see Appendix B), we have mostly used Formula 2.
We use it because it works. So far we have been accurate
in using the formula, as our monitoring of our projections
shows. The linear regression model, Formula 2, so far has
accurately determined trends in the inmate population and
projected them with a high degree of accuracy into the
future. But it must be remembered that as population trends
change over time, so do the projections. That's because
they are based on past trends. "

The population .trend for male felons has changed con-
siderably from what it had been in the past.  During the .
previous calendar year, the population of convicted male
felons in all facilities except the CCC's had been de-
clining steadily. But starting last January, the popu-
lation trend reversed itself and started climbing again.
It Lias been rising ever since. Why this reversal in the
porulation trend? We don't know. That information must
come from a separate study. What our data clearly does-
show is that since the first of the year, there has been
a continuing increase in the male felon inmate population.

Because Formula 2 (in fact, all the formulas we use)
projects the future inmate population based .on the past
population, it did not accurately reflect the most recent
trend. The reason for this was .that it projected the -
future population from the entire base -- that is, from .
the daily head count population going back to July 1, 1975 —-
giving-equal weight to all the data, whether old or recent.

What we decided to do, then, was project the popula-
tion using only the most recent trend. So we discarded
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past population figures going back beyond January of this
year, the month in which the male felon population started
to rise. We calléd this method Model B (see Appendix B).

Both Model A (which uses the entire base) and Model B
use the same mathematical formula in making inmate projec-
tions. They differ only in their use 6f data bases: Model A
uses the daily head count population going back to July 1,
1975; Model B, the dally head count populatlon gOLng back

Because of the change in the trend of the population, .
Model A was consistently underestimating the projected male ,
felon population. For this reason, w2 decided to use Model B;
and we found it to be more accurate than Model A 1n proyec—
ting the male felon population. A :

In our quarterly projection report, we showed projec-
tion. figures for both Medel A and Model B, allowing you
to choose which projection model to use in making your de-
cisions. Because the Model ‘B projection proved to be more
accurate, however, we recommended that you use it.

We are continuing to monitor and test our projections,
and if the admission pattern for male felons starts to
decline and Model B to prove faulty, we will let you know
immediately. Indeed, if any of our statistical models .
start to fail, we w1ll discard them for ones. that wo*k L
better. -

It 'should be pointed out, however, that we receive
more information -- that is, as the data base expands with
the addition of new information -- the progectlon figures
w1ll change




'APPENDIX A:
Memo On Uniformity And Consistency

In Population Projections




GEURGE R. ARIYOSHY i

Cuvernne

DEPARTMENT OF PLANNING | woergiono |
: AND ECONOMIC DEVELOPMENT © | FRANKSKRIVAGCK

Kanasalu Building, 250 South King St., Honolult, Hawm ® Mailing Addu-ss P.0.Bax 2359, Honclulu Hawali 96203

MEMORANDUM - o May 5, 1976 ]
. T0: - A]T FederaT State County and Pr1vate Agenczes ﬂ

Usung Hawa11 Populat1on Proaectxons

© FROM: f H1deto Kono, D1rector DPED

A recurr1ng diffieulty in Federa], State, County and Pr1vate planning work
=7+ in Hawaii has been the need for uniformity and consistency, as well as validity,.
72 . in the preparation and use of Hawaii popu]at1on progect1ons. Such projections_ .
?;jf{i“;are cr1t1ca1 to sound p]ann1ng R L ’. Tareoon

... duties of the Director of the DPED, states that the Director “shall cooperate - o

" with-all public agencies to ensure an onno1ng,'0n1forn and valid base of data :
- and projections" to fulfill the responsibility for the deve]opment and coordi- .
‘:-nat1on of a State Plan. o ) R ‘ ﬂ.".,w,;.wﬁfﬁfﬁ'ifté

Chapter 225 2 (b)(]4) Hawa11 Rev1sed Statutes re]atnng to powers and

, As one response io that 1eg1s]at1ve mandate, our Department has prepared a

© . major report, The Population of Hawaii, 1958-2025: Recent Trends and Projections.

" It follows eariier, similar reports., It summarizss more than 20 separate studies---

: nub]1c and private--of the future p0pu1at1on of the State or the City and County
-0 Honolu]u (or both), and offers nine new series of proaectlons to the year 2’2:

N The nine series are based on three fertility assumptions; three m1qrat1on S
“assumptions, and one mortality assumption. The resuliing series were ccmpared . . :
- with findings of the DPED Economic Model. This comparison indicates that the
s -2 prejections titled Series E-2 have been the most consistent with our economic
e analys1s ard are probab]y the most sat1sfactory for plann1ng purposesa

- Everyone engaged in th1s f1e1d of work recogn1zes that there can be no per- o
fection in projections. It is also recogn1zed that a lack of uniformity in the

use of progect1ons for p]ann1nq bv various agencies caiises cons1derab1e d1ff1cu1tv N
and conrus1on T -‘~,; S -_.;-. D g;fT?L¢

Given our ]egts]at1ve mandate to encourace un1form1ty and va11d1ty in data
and projections, I request that all agencies involved in population prOJectlons
use the Serjes E-2 to promote that uniformity.
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In response to the on—-going need for the up—to—déte
estimates of future incarcerated offender population,'we
present here a series‘of quartérly reports on this fopic- :
These latest projections:arxe based'on data through Septemr'ufi~
ber 30,1977. ' | '

As 1is appropriate for examining facility capacity andu“f=}~ :

related issues, these projections are based on the "head®”
counts (i.e. persons.physicallf incarcerated in Hawaii |
correctional facilities).rather than:"assigned” counts. .
Were éssiéned counts ﬁsed; all tﬁe figures would havé been -
higher, especially male felons (a significant number.6£
whom are not physically held in éur-local institutioné{-
The use of étandard head counts éaﬁfies.other impiibatigns‘

of which the reader should be aware. First, felons incar-

cerated on the mainland-(a raéidly increasing group) are
not consideréd; This'éiclusion causes a significanéfdef
crease in the projection figures for this group. Seéond,
the recent implementation of tﬁe furlough programs ét Hawaii o

State Prison again reduces the projected populdtion- This

occurs because the actual "head" count is reduced while..

these persons are not physically incarcerated. Thizxg, whiIE'
Kauai CCC is included for the first time in this report;

the projections should be considered quite tentative because

-1 -




the data base for this group is preéently inadequate.
Throughout this report the reader should keep in mind

these factors and their implications.

The methodology used to develop these projectioné is
essentlally'the same - as has been used by the Office of
Correctlonal Informatlon and Statlstlcs.ln.the past. The
total population (in this casé,'the Corrections Diﬁision. B
adult head coun*) is segmented 1nto meanlngful groups,
and prOJectzons are 1ndependently determ;ned for each -
segment by using regre551on~analy315. The data base used
.was daily gopulatiop'couhts from July 1, 1975, to SEPtEM‘n;

ber 30, 1977 (éxcept for  Kauai, which began June 20, 1977).

Preparing valid projections of the correctional popﬁ;
lation requires undérstanding not only of statistics;.but‘.
also of Hawaii's criminal justice system. In detérmiﬁing‘
the appropriate methodology to use;.thelanalyst must'usé'
his professional judgment, drawiné on his knowledge of
both statistics and the crimi.na-l"'juAstice‘system.~ In thé
past we have represented the Hawaiil incarcerated ﬁale féloni

population l.sa nongrowth population segment. This

1 For purposes of this report, male felons incarcerated
in the Hawaii, Maui and Kauai Community Correctional Fac1ll—
ties are not 1ncluded in this category. »



conservative assessment produced low estimates of future
population size. Since then, we have re-examined our in-

terpretations and offer the following as a speculative-

and tentative alternative.

Recent trends hoth in.sentenqing and. in the sétting
of minimum fetms appear to differ from those in‘thé‘past-i‘
The impact of such changes} if'reél, woﬁid.haVE‘délayed:
effect on the felon popﬁlationl _And asstming_thaﬁ,sudh‘
changes represent practiceS'fhat'will cdntinuﬂ_in thé;
future, the use of a data base ﬁhat incluaes the effects
of older practices is not fully warranted. In othe; woras;
.instead of determining projections from.as large a data -
base as feasible, c¢ne should’use only recent datﬁ to makéf.
projections. . The danger of such an approach,~however;.is
that an appéréﬁﬁ tren& exténdin§~oﬁer~a few months may
not represent a "true" long-term trend. o |

Fof this,réason,.twévﬁrdjéctioné aré feéoft;&'ﬁe;é-EQr
: the non-CCC male felohs.'-Model A uses the same ﬁethcdolcgy
as all the other pro;ect;ons 1n ﬁhls report, and Model B ‘
utilizes only the dally p0pulatlon counts for 1977 At thls El?
"point, it is dlfflcultv;f npt-;mPOSSLble to choose’ between |
Models A and B; while both have merit,uthe truth'érobably;‘ |

lies somewhere between the two.




Two numbers are generated on each projection. One
indicates the expected average population about that date.

The other serves a.dual purpose of estimating the probable

bed capacity need and the upper limit of the expected -aver-

- age population.



PROJECTIONS ~ DECEMBER 31, 1977

~ Expected
Averaga

Oahu - misdemeanant

males 25 -
Oahu - not sentenced .

males ‘ 120
Oahu - all females 23
Maui CCC -~ all residents. 13
Hawaii CCC - all residents 21
Kauai CCC — all residents 10

Male felons (excluding CCC's)
Model A ‘ o 312

" Male felons (excluding CCC's)
Model B . ' 331

39

131
27
18

" 29

18

326 .

338




PROJECTIONS — JUNE 30, 1978

Expectsd. = Expected

Average . High
Oahu ~ misdemeanant . - 7
males Vo : 25 . ‘ 39
Oahu - not sentenced | . ‘ S
males . = ' 130 140 -
Oahu - all femdles . 25 29
Maui CCC - all residents 13 7 o1g
Hawaii CCC - all residents 22 31
Kaual CCC - all residents -5 20
Male felons (excluding CCC's) ' I
Model A 312 a 326 .
Male felons (excluding CCC's) :
Model B : 349 356



PROJECTIONS - DECEMBER 31, 1978.'

Oahu - misdemeanant
' males

Oahu ~ not sehtenced-
males

Ozhu - all females
Maui.CCC - all residents
Hawaii CCC - a]'.lb residents
Kauai CCC - all residents

Male feloﬁs (excluding CCC's)
Model A '

Male felons (excluding CCC's)
Model B v -

Expected

Averagé C

25 -

- 139

28

13

24
NA

312

.366

Expectad .
High' '

39

32 .
18"
32
NA

326 o

374




PROJECTIONS —~ JUNE 30, 1879

Oahu - misdemeananﬁ
: males

ozhu — not senktenced.
males

Oahu - all-females

Maui CCC - all residents
Hawaii CCC - all'regidénts'
Kauai CcCC - all residents

Male felons (excluding CCC's)
-Model A

Male felons (excluding CCC's)
Model B oo .

Expected

Average

25
148
30
13
25

. NA
312

384

Expectéd 

"High

39
159
34 -
18
R 34
NA
' 326

392




PROJECTIONS — DECEMBER 31, 1978

Expected - = Expectéd, - 17 ;"i
Average = - High N
Oahu - misdemeanant : ~ S L s
males , , 25 . .39 -
Ozhu - not sentenced . - ; S
males - 158 . .- les’
Oahu ~ all females . 33 . 31
" Maui CCC - all residents 13 - 18
Hawaii CCC - all residents 26 B ;35
Kauai CCC - all residents _ NA ‘ NA -
Male felons (excluding‘CCC‘s) .
Model A - 312 . 326 .
Male felons (excluding CCC's) : L
Model B . 402 - 411

r e ;e aieme r s mmen it 4 e e measaemin et WA A A e T o s Sl memietg 3 St



TRENDS

-

The growth rates derived from the data used for fﬁe '
projections in this report enable us to comprehend not
only the long tezm:tfendS'but aléo changes in these‘érands.'“-w
One may assume'thaé these chénges'in g;owth'rates will - '
themselves continue in the future, in other words, there
may be an underlyiﬁg trend of the growth rates incieaéigé.»
‘Where (and if) thié"is the case: the projections brésented

in this report will be underestimétes

The following tgbieS'present‘the same giowth data in
two different wéys. First, showing the population gain
per year; and second, Showing the number of days needed to

increase the population by one. . i'“

- 10 -
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POPULATION GROWTH RATES

FOR INCREASING GROUPS : -

I. Average Net Number of Persons Gained Per Year:

’s

Data‘Ease"ﬂ

| 1/1/77 = /3177 - L/1/77 -A9/30/77

Male felons {(excluding CCC's) _ e
Model B - -~ .. 30 - - 35

Data Base .  ~

7/1/75 - 3/31/77. 1/1/75 - 9/30/77

Oahu - not senﬁenced'

males , 16 - : 719

Oahu - all females . - 5 . 54

Hawaii CCC - -all residents : A; 3.~ L 3
- 11 - -




POPULATION GROWTH RATES

FOR RAPIDLY INCREASING GROUPS:

II. Average Number of Days Needed to Increase the Net

Population by One Person.

Data Base

1/1/77 - 3/31/77 1/1/77 = 8/30/77

Male felons (excludlng CCC's) ) ‘ ‘ -
Model B , ‘ . 12 4 g - 10

Data Base

7/1/75 - 3/31/77 - 7/1/75 - 9/30)7#

Oahu - not senteced

males : 23 ' . - 20
Ozhu - all females ' .71 77
Hawaii CCC - all residents | 125 125

- 12 -




Clearly, the male felon population (excluding the
CCC's) 1is the most rapidly grdwing group. The rate of
increase éiso accelerates when the last two quarters...
are considered. Note, however, that this holds only for
projection Model B. While the reader is free to choose

Abetween the two models, the weight of evidence is clearly

in favor of Model B. -

e

The Oahu not sentgnéed'malés~tontinues-to ﬁe alproblgm_.
and this problem is growing worsé;:.Becaﬁse the. group is .
so heterogeﬁeously defined -- it is a catch ail.térm for
all'persons who cannot be clearly labled as félops,or“
misdemeanants -- the provenience of the'increasé is:extreme-;

ly difficult to determine.

The Oahu female group while still growing rapidly, - .

‘has evidenced some slow down, aad this is a hopefulsign.

Hawaili CCC continues its slow growth rate. While the .
rate of increase is relatively low, the planned facilitiesT 

will be incapable:of handling the increase.

- 13 -




PROJECTION VALIDATION

In order to test the adequacy and validity of these
projections, a special data base was constructed. This con-
sisted of ell the éopulation daily counts up to March 31,
1977.  Using the identical methodology as above, projec— .
tions werevmade to September 30, 1977. 'Im fhis way we
could compare, on a post hoc basis, prajections with

. actual population figures.

The followmng “table compares our projections w1th the

average head count for- September and October, 1977

- 14 -




PROJECTIONS -~ SEPTEMBER 30, 1977

-
-

Actual Average ) .
Projection of Sept & Oct - Differencs

Oahu — misdemeanant males 26 20 -6
Oahu - not seﬂteﬁcéd males . 111 : ’ 1;6 'T: ' +5
Ozhu - all females - 22 f_' 18 - -4
Maui CCC - all residents 14 . 13 S | '-1“_ '
Hawaii CCC - all residents . 20 19 - -"-‘14’
Male felons (excludlng CCC’s) o T E
Model A _ | 312— | : . +14
o " 326
Male felons (excluding CCC's) i : ‘~ ' o
Model B A 320— - | ‘ +6
Total Using Model A 505 * 512
; ‘ Total Using Model B ' - 513 ‘ s 512

- 15 -
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Again, as in past reports, the accuracy of the OCIS

projection methods stand up to the harsh light of reality.

Whether this will remain so is a question that can be | .

answerad only by continuing to monitor" the actual popula-

tion counts.

The issue of the most appropriate model for projec—-

ting the male felon population aPPears to have receiéedl . B .

L at least a fentative answer. Model B predicted.within..
| . acceptable ‘limits, whilé the projection for Mo&el:A'Qas
"out of control". (The phrése "out of control™ in the cén—ﬂ.
| o text of projéctions refers to a projectioﬁ model which is.
) unable to pioduce accurate Preaiction;.) Normally a‘modei
producing out of control projections is droppéd enﬁirely_ C  ‘§
from‘consideration, but webwill continue to use ‘it foé..' |

- comparison purposes only.

- 16 -
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