If you have issues viewing or accessing this file contact us at NCJRS.gov. S

| Microfilfning procedures used to create this fiche comply with

National Criminal Justice Reference Service i .
M~ T . =
ncjrs |
“This microfiche was produced from documents received for-
inclusion in the NCJRS data base. Since NCJRS cannot exercise
control over the physical condition of the documents submitted,
the individual frame quality will vary. The resolution chart on ’
this frame may be used to evaluate the document quality. 2
|
a I s fj2
b I.O ﬁ m"a=2- == .\ ‘ .
== = = |22 ! 4
=LE B
ul 1] £ 22
=== ‘ 1.8 _
&
22 s pe
b (= =]
¥ ;l
: MICROCOPY RESOLUTION TEST CHART
‘ NATIONAL BQREAU OF STANDARDS-1963-A

. n
it o gz

T e T e B R

S .
el

e

the standards set forth in 41CFR 101-11,504.

wy

Points of view or opinions stated in this document are
those of the author(s) and do not represent the official
position or policies of the U. S. Department of Justice.

~ T
* National Institute of Justice

United States Department of Justice
Washington, D.C. 20531

)?(

(v

S, S

b




et e

e

A FROPOSAL FOR DEVELOPING AN IMPROVED
PRISON POPULATION PROJECTION METHODOLOGY

g

October 23, 1980

79729
Instifite of

y as received from the
f view or opinions stated

uthors and do not. necessarily

€ of the aut
cies of the National

h

ing it, Points of

re those of th

n this document are th

partment of Justice

National Institute of Justice
produced exactl

~ COMMONWEALTH OEchNTUCKY"

position or poli

U.S. De|

DEPARTMENT OF JUSTICE

ganization originall

Bureau of Corrections

This document has been.re

person-or or
represent the official

N

N

Offwce of Adm1n1strat1ve and F1sca1 Affa1rs
\‘\

D1v1s1on of Management Informat1on Systems :

Research and Eva]uat1on Un1t

fPrepared By-

James C. Warmbrodt |
' Pat, Ray Reese e

R

opyrighted material has been

Permission to reproduce this ¢

granted by

Kentucky Bureau of
Corrections

to the National Criminal Justice Reference Service (NCJRS).

o

RS system requires permfs-

production outside of the NCJ|
-slon.of the copyright owner,

Further re

<

T

L'Clnzguapfm
| —eu=FA }‘f;

N T

o
o

e

A PROPOSAL FOR DEVELOPING AN IMPROVED
PRISON POPULATION PROJECTION METHODOLOGY

Introduction o

. “ - N
This report is the second phase of a study be1ng conducted by the Research

?nd Eva]uat1on Un1t to develop an 1mproved method of population pred1ct10n In

~the initial phase, projection techn1ques be1ng utilized by other corrections

"agencies were examined through a review of current literature, as well as through

a nationwide survey.?

The purpose of this report {s to recommend a methodology to be used'co pro;
ject~the‘future?prison population in Kentucky. Areas to be discussed include:
the dissatification With current projeccjgiﬁtechniques; the need for improved
projections;ﬁobjectives in de&e]oping a new methodo1ogy; a review of various

projectidn techniques; the recommended methodology; and implementation.

- Current Methodology

The Kentucky Bureau of correct1ons has prepared prison popu1at1on proaect1ons ,

on an 1rregu1ar bas1s in the past using ]1near regressions of historical data.

&

As was po1nted out in an ear]1er feas1b1]1ty studyz, prOJectlons using Tinear

regress1on have been SO 1naccurate as to render them 1nadequate for administra-

Il
=0

~\‘\

this techn1que a two-year prOJect1on of month]y prison popu‘at1on f1gures from :

May,’ 1978 to Apr1] 1980 was: prepared based\gn the month]y popu]at1on data from

5 ~“the two prev1ous years (see Tab]e I) A compar1son of the progected figures
]A Nat1onw1de Survey oﬁﬁPr1son Popu]at10n Projection Techn1ques, Kentucky Bureau
of*Correctwons, Research and Eva]uat1on Unit, July, 1980. o B

it

2Prehmmary Proposa] for a Pr1son PrOJect1on Techn1que ine Kentucky, Susan C11ck
Kentucky Bureau of Correct1ons,qResearch and Eva]uat10n Un1t December,,L 1978.
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‘with the actual population over the two-year period shows that the projected

figures te]]“uithin the §5% margin of error generally consideted acceptable
for projections for only slightly more than half the months. - The error in
projection was as high as 12.4% after only the fifth projected month, when <
the projected figure exceeded the actual population by 407 inmates. In
addition, while the Tinear regression proaect1on suggested a steady increase ;7
in population, the actual popu1at1on figures showed two marked changes in
trends; first decreasing rapidly by twa hundred, then stead1}y 1ncreas1ng'“

’1
LO a point wnere it exceeded the prOJect1on

“The general inconsistency and
the inability to forecast changes in trends great]y limits the decree of re11—.
ability which can be expected: from projections uh1ch utilize only 11near regres-

sions.

The Need for Reljable Projections

 have been requested.

~ during the ]980 Genera] Assemb]y

The ability to make ac%"ate pred1ct1ons of the future pr1son popu]at10n can

be -an invaluable asset to the corrections.administrator.

S
)

are routinely used by corrections agenciesjthroughout the country for budget

Population projections

preparation, determining needed bedspace 1in connection with capita]/fati]ityq
deve]opment, as an aid in policy and program planning, and to determine the

3 In Kentucky, there have recent]y‘been sévera]

impact of 1eg1s1at1ve changes
s1tuat1ons for which pr1son population projections and/or impact statements

The following are some examples of'these-requests:

--In 1978, the Goyernor's Commission on Sentencing and the Release of Criminal

v

Offenders was created to study the feasibility of adopting determinate sentenctngi

" The Commissﬁon»requested impact statements on the effects that severa] propoSed :

S

o ,changes in sentenc1ng and re]ease procedures wou]d have on the pr1son popu]at1on

'--Several bills propos1ng changes in the cr1m1na] statutes were. 1ntroduced

,The Governorﬂs 0ff1cerrequested that,the :
P S | ' o k R D el ﬂ,,:f
AkNat1onw1de Survey o : : :

I

b Y e, b i

e

@ 4Kendmck Vs Blan

.changes in their release policies wou1d~haue in teducing the.prison‘popu1%tion.k

o
“the needs of Kentucky's Bureau of Correct1ons \ ) i

-3-
Research and Evaluation Unit prepared impact statements on the effects these
changes would have on the inmate popu]ation. Projections calculated using an

untested modeling methodology werefinstrumental in the Govennor's veto of a

'billjwhich,would haue enhanced the bena1ties for certain drug offenses.

--During :the recent 1itigattgn involving the Reformatory and the Pem'tentiary,4
the Research and Evaluation Unit prepared popu]atidn projections to be used in the
The consent decree which settled the Titigation

Bureau of Corrections' defense.

in April, 1980, has as one of its requirements, that the populations of the
Reformatory and the Penitentiary, Kentucky's two Tlargest correctiona] institutions,
be reduced by a total of 600 inmates within six months. In response to this

mandate, the Parole Board requested an impact statement on the effectiveness that

It seems?1ike1y that the need for prison population projections similar to
those requested in the past few years will continue. To better respond to the
increasing information demands from within the Bureau and from other‘agencies,~

it is imperative‘that a re]iable,projettionwmethodo1ogy'be‘deve]oped. The advances

-being ﬁade by other states, as well as the rapidly improving information sources

here in Kentucky, will soon make the adoption of a better, more sophisticated

methodo]ogy poss1b]e Now is the time to develop a techn1que wh1ch will meet

ObJect1ves of Methodo1ogy Deve]opment

'system, certa1n cr1ter1a must be met:

‘ D
In ta1]or1ng a prOJect1on nethodo]ogy to ameet the spec1f1c needs of Kentucky S

1) The prOJect1on must use ava1]ab1e and eas11y access1b1e data. Theh

Offender Records Informat1on Operat1ons Network (ORION), which is‘soon

to be in operat1on will be essent1a1 in prov1d1ng the s1zeab1e data base

I
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needed to make accurate population projections. No sampie of inmates’
currently exists which will provide the data on commitments and releases”
necessary to develop a more sophisticatedﬁprojection technique. The
massive collection effort necessary to accumu]ate this information R

by hand would be unfeasible. In addition, a sample such as this would

be limited in its uti]ity, as such information quickly becomes outdated.

Projections must be‘resoonsive tokf]uctuations in prison populations.

One of the most notable shortcomings ofgthe projection methodology

clrrently being utilized is 1ts inability to predict changes in popu]ation\

trends.’ Perhaps the must important capability of a projection techntque’

is that it must be able to forecast when the population will begin to |
-4

increase or decrease.

The projection methodojpgy must be able ‘to incorporate hypothetical "what

if" scenarios to analyze possib]e policy alternatives. Projections must

be able to determine what impact proposed po]1cy or statutory changes

“will have on the 1nmate popu]at1on N _ "

The projection methodo]ogy must be adaptab1e It should be flexible
enough,to be updated or refined as better information or more sophisti-
cated techniques become ava1]ab1e :

~ The projected techn1que must be converted to a computer1zed form. Members

: of the Research and Eva]uat1on Unit shou]d be able to prepare proaect1ons
using electronic data process1ng equ1pment with a minimum of manual

ca]cuTat1ons

PrOJect1ons must produce cons1stent]y valid and reliable predictions.

Time, energy, and money shou]d not be wasted deve]op1ng a sophlst1cated
proaect1on technique if the progect1onsvthemselves»arenno more re]1ab1e

“than those resulting from the‘present 1inear regressiohkmethod.

)

‘ev1dent in. the pr1son popu]at1on

<5-

£}

If these obJect1ves can be realized in developing a projection methodology,

- the end resu]t will be a versatile information resource which can be utiTized by

the varwous facets of the Bureau

<

Review of Methodologies RS
. This section will provide a brief review of prison population projection
techniques being utilized b; other corrections~agenc?@s. The information was
obtained through a review of current literature ori the SUbject, as well as the
Evaluation Unit's survey of corrections agencies; The main focus will be to
describekin general how the projectionris prepared, and what are the advantages

and Timitations of each technique.

k4

Ratios

This projection technique assumes that "the prtson pohu]ation will fluctuate
directly tn proportion»to some segment of society whose change is an indicator of
change within the prison population. Indicators often used are the general popula-
tion or that portion of the population most”]ike]y to commtt crimes.

~ Ohio and Wyoming are two”states wh1ch enjoy success using this technique. :The
:greatest advantage of using ratios is that proaect1ons are relatively simple to
prepare They are probab ty most usefu]hto correct1ons researchers and administra-
tors as a pre]1m1nary predictions to be refined dsing other 1nformation about the

system

A]though ratios have the potentia] to warn_of changes in population trends,

]

it is doubtfu] that changes in the prison popu]at1on can be explained by f]uctua—

tlons in one segment of the popu]at1on There s a]so a prob]em in determ1n1ng how

B

Jlong a per1od of -time w111 elaspnse before changes in the 1nd1cator group w111 become -

»
2
4

L1near Regression - v 3
X @'7/' 3

5

L1near regress1on prOJects popu]at1on based bn trends in h1stor1ca1 data. This

B
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;the numerous cr1U1cisms which have been leveled at.it, most si

‘;1imitations} Since it projects 11near1y, mu]tib]euregression may‘fa11 to identify

~

-0 -

report has already touched on some of the criticisms of this projection tech-

‘nique as they apply to past projections prepared by the Kentucky Bureau of

Corrections. Because populations are“projected linearly, they cannot predict

changes in popu]étion‘trends. Furthermore, they fail to consider the composi-

‘tion of the inmate population 1in terms of those variables such as sentence Tlength

o

which affect the inmate population.

[19]

Linear regressidn is the most commonly used projection t chnique. Despite

-/

ot

a§?s consider
their linear regression projections to be at least fairly reliable. Besides

Kentucky, only Indiana rates these projections as being poor. These projections

'are probably most useful in making short-term‘predictioné for as long as trends

remain the same.

Multip]e Regressioh

N

Multiple regression is usgd to predict both the prison population as a whole
and components of fhe»popu1ation, In addition, regression analysis is used to |
identify those factors which ingicate changes in the prison population. Like
ratios, mﬁ]tip]e regression assumes that.the priébn populatioﬁ will fluctuate
ac@prding to changes in predictor factors} ’ |

Although mu]tip]eureggessﬁon is a more sophisticated projection technique

- than-either ratiosyof linear regression, it is subject to many of the same .

&

kchangés in p0pu1at10n trends. Due to -the ]ack of data, the pred1ct1ve variables

are often chosen accord1ng to convenience rather than va11d1ty

The advantage of multiple regress1on over e1ther rat1os or‘linEar regressicnsk

s s that'thEy‘consider%a>greater‘number ofivariables&wh1ch increases the potent1a]

for more valid projections. = ‘ ) ;,," e e

2

—

4
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Simulation Models

This projection technique attempts to project the future rates of those
components of the system which combine to form the prison population. Other
projgction téchniques are used to project future commitments and releases,
which are then combined with the current population to arrive at a future
population. - The system's components are combined using the following formula:

future population = future admissions + current population

- future releases. ‘ ; =

Criticisms of this system focus on the attempt to describe a complex system‘
using only axfew~sfmp11fied componentsf Computerized simu]atfdn models such as
F]orida‘sn31mu1ated Losses/Admissions Model (SLAM) reduire a great deal of data

not often accessible by the corrections agency. In addition, computerized -

“ models require substantially more expense and a greater degree of technical

expertise than do less sophisticated techniques.

; Adyahtages of this methodo1ogy are that it provides a description of offenders
entering the system, and follows them as they(pTugress through each- component
until they exit the systém. Also, the abi]ity to use any type of projection
technique to project the future rates of each component ai]ows the individua?
agency &Q develop the methodology according to available ihformation and/or the

methods which are-most valid for the state.

Recommendation

<

The National Institute of Law Enforcement‘and Criminal Justice, in its

‘preliminary report to Congress on prison populations, in September of 19?7‘stated

that

“Pr1son popu]at1on is no( a natura] phenomenon respond1ng solely to the

dynamics of past trendsj It is subJect to soc1a] and po]1t1ca1 1nf1u-

_3:,-——_—/—4
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-8-
ences, ranging from the availability of community correct1ons resources
to political pressures on parole boards and state legislators. w5
It is for this reason that they maintain that any re11ab1e'pr03ect1on of future
inmate populations requires at least some understanding of the individual .
corrections system and the policy decisions thaf may;affect it.6

With this in mind, I’propose that the Kentucky Bureau of Correctiohs develop
a cimu1ation model to prcﬁect‘the future prison population. This methodology
will %ncorporate knowledge of policies and procedures within the justice system
to project the commitment, incarcerated popu1atjon, and release components of
this modelj i ;

Knawledge about those factors which affect the inmate population, in the form
of key assumptions, will determine the information to be used to project each

component, as well as the method of -projection. In”rea1ity,ka1] projection

statistics are the conseqgence of one or a series of assumpt1ons rather than a

* statement about the future. The accuracy of the resu1t1ag projectionsg depends ~

)

on the validity of the assumptions,,.7 For example, Tinear regression:ﬁrojections

“assume that historical crende will continue into the future, while multiple

regression projections assume that the prison ﬁopu]ation/wi]] fluctuate accord-
ing to changes in seyeral pkedictor variables. Projections developed as a result

of combining the future proaect1ons of each component allow the utilization of an

- optimum number of key assumpt1ons concern1ng those var1ab]es which can produce

~the most valid resu]ts.

Pre11m1nary Report to Congress.,*
National Institute or Law Enforcement and Criminal Justice, LEAA, U.S. Department
- of Just1ce September, 1977, p 131

6Ibid, p. 139

£

71bid, p.132 - | e

e

B q}?‘“

Comm1tments

Comm1tment to a Bureau of Correct1ons 1nst1tut1on will be the entry stage
of this methodo]ogy. Commitment is jrecommended as the entry point because proaec;
tions based on entry at an earlier stage, such,as ac arrest or conviction, would
have to be based on too many subjective assumptions. In additioh, the Research
and Eva]uation Unit's experiences in these areas indicate that available data
would be unreliable for our use. - ) ;

There is presenf]y no single most acceptable method of projeccing future
commitments. Either linear regression or mu1t1p1e regression utf]izing unemploy-~
ment and "population-at-risk" would be best suited for preliminary projection
attempts. This is where the use of key assumptions will be valuable. Based on
anticipated changes in policies and/or procedures, as well as an examination of
existiné trends, several assumptions can be formulated about future admisSﬁons.
These assumptions can be used to prepare a series of projections, such as "low",
"high"z and "most likely" ‘projections of future admiséions. Along these same
]%nes, the assumptions of anticipated changes can be used to determine the impact

that such changes will have on the inmate population.

“the future 1nmate popu]at1on o A]though the time served by 1ncarcerated inmates

'Cerated popu]at1on figure is basically the end result of the pyoagct1on Pr0cess, s .

An inspection of demographic information about those adm]tted to the system, o \
evespec1a11y their sentences should become a routine procedure. Bes1des prov1d1ng ; X
insight into sentencing trends, it will serve as an indication of the comp051t1on ; '\
of the future inmate population as well as a predictor of changes in the expected é \
time to be served. | | | \
Y
Incarcerated Population ‘ :
Changes in the incarcerated population are not really considered in projecting 4

i

can be used to mod1fy the t1me served f1gures obtained from releases, the 1ncar-“

T oty s ettt i



Y

-10-

Information pertaining to the incarcerated population, however, is more

frequently reqoested than that for either admissions or releases. The demo-

graphic information that will become available concerning current and projected

incarcerated populations will be an invaluable data resource.

Releases |
Two primary factors will be used to determine releases; the average time

- served by offenders according to'their sentences, and an analysis Qf Paro]e Board

| irati nt deferred,
actions to ascertain the percent who serve to expiration, the gerce

and the average length of deferment. A comprehensive examination of a sample

of releases over several years must be conducted to determine each of these factors.
\\\
Once this information is derived, offenders committed to the system can be charted

‘through the system from admission, t?’paro]e review, to deferment, to release.

fe

Special Considerations |
In addition to the usual factors which can influence population projections

in unpredictah1e ways, suchgas changes 1in statutes, policy shifts anc political

pressures, projections of Kentucky's prisoh population will have to address several

] ’ i i the
special considerations. First, the previously mentioned consent decree mandates

estab1ishment of'maximhm capacity levels at the Reformatory and the Penitentiary.

A similar mandate in Oklahoma prompted their Department of Corrections tovremark

that the capacity 1imit negated their’need to project populations. I must disagree

with this remark when considering the potential ramifications of such a mandate.
To observe fhis 1imit, some drastic changes 1in sentencing; release, and classifica-

tion polhcies must be made. The potential increase in the probation and parole

. caseload may require that we EXtend our projections to this area.

A]so the open1ng of the new forepsic unit will compound the problems app1y1no

' to institutional capacity. Admissions and transfers to the new fac111ty may off—

set current pOpuTation trends. Key assumpt]ons may be the on]y means of dealing-

~17=

with thesé unforeseen or unpredictable major changes in the corrections setting.

©

Data Resources

’1 The rapidly improving information systems in Kentucky have developed to the
po1nt that the Bureau will soon have access to accurate and current population
and offender data.  Previous data collection efforts required manipulation of
unwieldly hand-maintained records.

The ORION information system currently being developed by Computer Services
is the key to this proposed proaection model. The vast amounts of demographic
1nformat1on essential to these projections are not ava11ab]e from any other
source., Other sources of information which may be used routinely to prepare
proaect1on includes the Department for Human Resources, Bureau for Manpower
Services, which provides unemployment statistics to the Research and Evaluation
Unit on a regular basis. Another source of unemployment statistics is the Kentucky
Council of Economic Advisors, who have developed a computer-based econometr1c model
which projects future unemployment rates. Also, the State Data Center of Kentucky,
a statewide computer information system, could be espec1a]1y useful in preparing
proaect1ons because they provide future projections of both unemployment and

general popu]at1on f1gures based on U.S. Census data.

Projection Format

Once the projection methodology is fully developed, it will he converted for
use on electronic data processing equipment. I suggest that information from
ORION, a]ong w1th past inmate popu]at1on f]gures, unemployment and general popu]a-‘
tion data -be incorporated into a single computer program us1ng the Statistical
Package for the Social Sciences (SPSS) computer language. SPSS is the computer
1anguage most familiar to members of the Research and Evaluat1on Unit, so its use
would seem to be the most Togical cho1ce Having all this 1nformat10n ava11ab]e

in one centra11zed data base will enable the user to prepare the proaect1ons
3
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Tt syt



T SRR T R AR e,
[

‘o

-12-
1 CQ ‘
Th1s should facilitate the{abi]ity of the

~easily, with few manuaT calculations
\Y
Bureau to progert the, prison popu]at1on on a regu]ar basis, as well. as making

3}

information updates and refinements to proJect1ons more conven1ent

Testing the Methodology - @
A limitation involved U, adopting this proposed projection model will be the
The most commonﬁmethod of

(X3

difficulty in testing re]iabiTityqu the projections
testing prediction techniques 15 to deVe1op projections based on historical data.

The pojected popfﬁat1on estimates are then compared w1th actua] population f1gures
However,'due to the absence of
The

to determine the reliability of the predictions
easily acquired historical data, this prior testing is virtually impossible

only-recourse available is to prepare the “actual future projections, evaluating
4 ‘ :
the results and modifying the model as the reliability of the projections become
apparent. ‘ ' |
Y B

Summary
It will require no information, facility, or personnel resources
; " -

It has the capability to incorporate

Q

The proposed technique meets the objectives which have been set for a projec-

tion technique.

not already available or being developed.
those variables into the progection whioh may forecast changes in population trends

Trexible enough to be prepared using asSumptions about real or proposbd condi-

It is Frexd -
tions in relat1on to comm1tments or re]eases and can be ref1ned as new or better
The projections w1]1 be s1mp]e to prepare and

F1naT]y,“the use“of

methodelogies become available.
rep]1cate, using 1nformat1on converted to a computer program

more soph15t1cated 1nformat1on and prOJect1on methods shou]d resu]t in much more

re11ab1e projections than have been ava11ab]e in the past.

N

From a pract1ca1 standpo1nt the 1mp1ementat1on of the proaect1on mode] w111

requ1re a substant1a1 expendlture of twme ana energy to convert the var1OUS data

¥

~-13-
. Cooperation i

resources into a form which correéponds to the model's requirements
with the Computer Serv1ces section 1§ essential to the success of this project
due to the‘yast amount of programmer assistance which will beé™heeded to draw out
N specific variables 1in the form needed for the model from the broad base of informa-
' 0, ‘

tion tontained in ORION.
The adoption of a simulation model to proaect the inmate population wm]] pro=
I

vide a.statistical techn1que to rep]1gate the movement of offenders through the
Hopefully, this technique will provide not only more're]iab]e

i

o correct1ons system.
projectionss but also an improved 1nformat1on resource capab]e of prov1d1ng infor- «

mation consistent w1th needs within the Bureau

<
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TABLE I

A COMPARISON OF PROJECTED PRISON POPULATIONS*
TO ACTUAL POPULATION FIGURES

MONTH

PROJECTED '
POPULATION

ACTUAL
POPULATION

ERROR IN
PROJECTION

% ERROR IN
PROJECTION

May, 19783
June '

~July

August
September
October

-November

December

January, 1979
February
March

April

May

-June

July
August
September
October
November
December

January, 19803

February
March

~April

3,676
3,678
3,680
3,683
3,685

3,687

3,690
3,692
¢

3,694

3,697
3,699
3,701
3,704
3,707
3,708
3,711
3,713
3,715
3,718
3,720

3,722 .
3,725

3,727

3,729

>ev1ous(cwo years,

7

L w

3,454
3,414
3,363
3,355

3,278 .

3,363
3,389
3,390

3.416
3,488
3,482
3,526
3,540

3,583

3,602
3,61%
3, 663
3, 712
3,692

3,730
13,775

3,833
'f3,824

3,555

) -

222
264
317
328

407

324
301

302

© 278

209
217
175
164
152
125

109
102

52
6
28

-8

-50
-106
ik

3
oo
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~*Prepared us1ng a 11near regress1on of the month]y popu]at1on f1gures of the |
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