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. Overview

The DESTINY conputer program package is designed to project
popul ations and estimate quantities related to popul ation. The
estimated quantities may be occurrences of events, such as school
enrol I ments or prison adm ssions or occurrences of diseases or
accidents; or they may be special populations of interest, such as
t he popul ation of students, of nursing home beds, or persons having
certain disabling conditions.

An overall description of the DESTINY system and its uses is
presented in a separate manual, DESTINY Planning and Forecasting
System Description of Capabilities (Reference 1). This User's
Manual provides a detailed description of procedures for using the
system

A primary objective of the DESTINY systemis to enable the user to
make popul ation projections and popul ation-related estimates using
readi |y avail abl e denographi ¢ data about the general popul ation and
target or service populations of interest. |In addition to describing
how to use the DESTINY conputer prograns, nuch of the information
presented in this nmanual is intended to identify sources for the
needed programinput data, or show how to obtain the needed data from
related data, in cases where the exact data desired are not
avail abl e.

The DESTINY conputer program package consists of three conputer
prograns, called PARAM CHECK, and PRQJ. Three separate prograns are
used instead of one in order to mnimze the internal nmenory, direct-
access (core) storage requirenments of the package. The PARAM program
sets up a paraneter file, which contains denographic information
about the popul ation of interest, and programmatic information about
the target popul ations and service system under study. The CHECK
programis used to print out the contents of the paraneter file, so
that a "hard copy" printout of all parameters can be retai ned as
docunentation for the projection runs. This programis also used to
make m nor adjustnments to sone of the service-system paraneters. The
PRQJ program operates on the data files created by PARAM and CHECK

and generates the desired popul ation projections and forecasts of
programrel ated quantities of interest, such as service requirenents,

resource utilization, and cost.

Figure 1, Major Conponents of the DESTINY System illustrates the
relationship of the three progranms, PARAM CHECK, and PRQJ. In
Figure 1, the data files created by PARAM CHECK and PRQJ are called
AZ803. DAT and AZ803CS. DAT. (A reconmended procedure for namng files
is discussed later. Wth this procedure, each letter of the file
nane i ndi cates sonething about the nature of the file. 1In the nane
AZ803CsS. DAT, for exanple, AZ stands for Arizona, 80 for 1980, 3 for 3
races, C for geographic disaggregation by county, and S for soci al
services.) In running the program the user has the option of giving
what ever names he desires to these files. The two data files
AZ803C. DAT and AZ803CS. DAT are "paraneter" files created by PARAM




Figure 1. Major Conponents and Functions of the DESTINY System
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The PARAM programis used to set up a paraneter file, or to update a
parameter file. The first time that PARAMis used, there is no "ol d"
paraneter file -- the programis used the first time to set up only a
"new' paraneter file, AZB03C. DAT, which is stored on the conputer's
disk. After this first paraneter data file is created, it is then
referred to as an "ol d" paraneter file, and it may be nodified (for
exanpl e, by changing an infant nortality rate or a nmigration rate, or
by addi ng service-systemdata.) These changes are incorporated into
a "new' paraneter file, AZ803CS.DAT, which is also stored on disk

The "ol d" paraneter file, AZB03C.DAT, is unchanged -- it renmains on
the disk exactly the same as before.

After the paranmeter file (AZ803C DAT the first time, AZ803CS.DAT in
| ater runs) has been created, the program CHECK should be run. This
programprints out all of the paraneter values that are contained in
AZ803CS. DAT. This printout is useful in two ways -- first, it
facilitates a detailed review of all of the paranmeter val ues, which
review should be conducted to be sure that all of the paraneter
val ues have been entered correctly; and second, it represents a
permanent record of the paraneter val ues stored in AZ803CS. DAT, which
record would be retained as docunentation for the projection runs
produced by the PRQJ program using the paranmeter file AZ803CS. DAT.

In addition to producing a hard copy printout of the contents of the
paranmeter file, CHECK also prints out information concerning the
Total Fertility Rate specified in the paraneter file. It estinates
the Total Fertility Rate from the base-year crude birth rate and
age/ sex popul ati on distribution, so that the user may conpare it to
the value specified for the first five-year projection period. It
al so estimates the annual net migration for the past ten years.

If the user wishes to nodify any of the data values in the data file,
he may rerun the PARAM programto change them If the user w shes
only to nake scaling adjustnments to the values of service-system
paraneters (w thout changing the nunbers of paraneters in the file),
this may be done nore easily by rerunning the CHECK program (than by
rerunning PARAM . This option is used after the user has made his
first run of the projection program PRQJ, and nay wi sh to nodify
some of the service-system paranmeters in order to "calibrate" the
nodel to match certain known base-year quantities (such as total
budgets.)

The PARAM program asks the user to enter the nanme of the old and new
parameter files, and the values of the various paraneters required to
make projections. The CHECK program asks for the name of the
paraneter file, and, if it is being used to nodify service-system
paraneters, for the values of the adjustnent factors.

After the prograns PARAM and CHECK have been run, the program PRQJ is
executed to construct the desired projections. The PRQJ program asks
the user for very little data -- the nunber of five-year periods to
project, the kinds of crosstabul ations that are desired, and whet her
si ngl e-year projections (between successive five-year intervals) are
desired (and if so, for which years). The PRQJ program reads the
data file created by PARAM (and perhaps nodified by CHECK).



The precedi ng paragraphs have descri bed the overall way in which the
DESTI NY package works. The follow ng chapters describe in detail how
to use each of the three conponent prograns, PARAM CHECK, and PRQJ.



Il. How to Use the PARAM Program to Create Parameter
Files

A. Overview

The PARAM program sets up a paranmeter data file containing the
foll owi ng categories of information:

o File Nanes; File Structure (Il nput Option) Paraneters

o Denpgraphic Paraneters (one conplete set of data is
required for each race)

oTotal fertility Rate

oFertility Age Distribution

olnfant Mortality Rates or Expectation of Life at Birth

oBase- Year Popul ati on, O her Base-Year Data, and Data for
the Ten-Year Period Prior to the Base Year

oRegi onal Popul ations (if the nodel includes nore than one
region; for base year and ten years previous)

oExternal M gration Paraneters

olnternal Mgration Paraneters (if the nodel includes nore
t han one regi on)

o] Servi ce- System (Program Rel at ed) Paraneters (Optional)
Program Data Paraneters

Target Popul ati on I ncidences or Preval ences

Servi ce Popul ati on Service Ratios

Service Unit Data

Resource Unit Data

Cost Data

OO0OO0OO0O0O0

o] Nanes ( Requi red)

Race/ Et hni ¢ Group Nanes
Regi on Nanes

Target Popul ati on Nanes
Servi ce Popul ati on Nanes
Servi ce Nanes

Resour ce Nanes

Cost Category Nanes

OO0OO0OO0OO0OO0O0

The sections that follow define each of the wvariables which
characterize the above information categories, and describe in detail
how to input themto the conputer termnal. Appendix A indicates
likely sources for the data required by PARAM Appendi x B contai ns
data entry forns that can be used to record the data in an organi zed
format, prior to entry into the conputer. Appendix D includes sone
technical information concerning the anal ytical nethodol ogy used by
t he DESTI NY package.



B. File Names; File Structure (Input Option) Parameters;

Names of Races and Regions

The PARAM programis executed by typi ng PARAM at the Ms-DOS pronpt.
The first information required by the programis an Authorization
Code -- an eight-digit code which nust be input by the user before
the program will work. The Authorization Code is recorded on the
DESTI NY Lease Agreenent Form The PARAM program prints the follow ng
line on the video nonitor:

ENTER AUTHORI ZATI ON CODE:
If the Authorization Code were ABCl23, for exanple, the user would
type ABCl23 on the keyboard (using capital letters), and then depress
t he ENTER key:

ABC123 ( ENTER)
(Note: the synbol (ENTER) indicates that the "ENTER' key on the
keyboard is to be depressed.) No spaces should be typed before the
code, or between any of its characters.
Next, the PARAM program states:

ENTER 0 TO MO FY EXISTING FILE, 1 TO CREATE FILE FROM
SCRATCH:

The first time the programis used, there is no existing file which
can be nodified, and the user nust enter all of the data from

scratch, i.e., a "1" should be entered:

1 (ENTER)
For subsequent uses, the user wll generally update an existing
paranmeter file, and enter a "0". For exanple, the user will probably

create a base-year population file containing only denographic
i nformation, and update this file on numerous occasions to create
files that contain data on certain target populations. 1In such a
case, all of the denographic data in the "denographic" file are
simply copied into the new file w thout change, and the new target-
popul ati on or service-systemdata are added to the file.

If the user inputs a "0" (to update an existing paraneter file), the
programreads through the file section by section, and shows the user
what paraneter values are stored in the existing file. The program
then asks for each section whether to use the existing values, or
whet her different values are desired. |If the user chooses to accept
the existing values in a section, he types a "0" (or nothing), and
depresses the ENTER key. If the user wi shes to input different
values in a section, he enters a "1" (i.e., types a "1" and depresses
t he ENTER key). Since the manner in which updated data are entered
in each section is exactly the sane as the nmanner in which new data
are entered the first tine PARAMis run, we shall discuss in this
section only the latter case, in which a new paraneter file is being
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constructed from scratch. W assune that the user enters a "1" in
response to the question:

ENTER 0 TO MODIFY EX STING PARAMETER FILE, 1 TO CREATE
FI LE FROM SCRATCH. .

The next request printed by the programis:
ENTER NAME OF NEW PARAMETER FI LE (12X)

The notation (12X) in parentheses is a format descriptor. It
indicates that up to 12 characters may be used in the file nane. The
user may input any valid M5-DOS file name (eight-digit al phanuneric
name begi nning with a letter, followed by a period, followed by three
addi ti onal characters), such as US801. DAT or AZ803C. DAT. The use of
easi | y-renmenbered mmenoni cs whi ch suggest the contents of the file is
recomrended. It is suggested that the first two characters be used
to denote the geographic region (e.g., US or AZ); the next two
characters the last two digits of the base year (typically a census
year, such as 80 or 90); the next character the nunber of races (or a
| etter denoting one of two races); and the next the type of region.
The seventh character may describe the nature of a target popul ation
to be described by the file, e.g., S for social services. The eighth
character may be used for any purpose, such as a file version nunber
(e.qg9., 1, 2, a, b). The final three characters (the "file
extension," following the period), nmay be any characters, such as DAT
(for "data"), or DBF (for "data base file"). (It is best to use the
sane three-character extension for all data files, to facilitate
copying of those files to a floppy disk by means of a conmand such as
COPY *. DAT A:/V .)

For exanple, the mmenoni c AZ803CS. DAT refers to a paraneter file
containing data for the state of Arizona (AZ); base year 1980, 3
races; countries; and social services to the elderly.

To input the file name, sinply type it on the keyboard, using capital
letters, and depress the ENTER key. For exanpl e,

AZ803C. DAT ( ENTER)
On later runs, the user will usually be updating an existing file,
and will enter a "0" in response to the request concerni ng whet her an
exi sting paraneter file is to be nodified, or a newfile created from
scratch. The user woul d be instructed:

ENTER NAME OF OLD PARAMETER FI LE:
to which request he night enter:

AZ803C. DAT ( ENTER)
The next command woul d t hen be:

ENTER NAME OF NEW PARAMETER FI LE:

to which request he night respond with the entry:



AZ803CS. DAT ( ENTER)

The next information requested by the programis a "header"” for the
paranmeter file -- a descriptive title for the paraneter file,
consisting of up to 80 characters. The program prints out:

ENTER FILE HEADER I NCLUDE NAME OF GENERAL POPULATI ON;
NATURE OF RACI AL/ ETHNI C AND REG ONAL DI SAGGREGATI ON:
NATURE OF TARCGET POPULATI ONS AND SERVI CE SYSTEM  FORVAT 80X. :

The header would include the follow ng information:
o Nane of the general popul ation being projected

o Nature of the racial/ethnic and regi onal disaggregation
0 Nature of the target popul ati ons and service system

For exanple, if the paraneter file will refer to the resident
popul ati on of the state of Arizona, will be disaggregated by three
races (white, Indian, and other), will include 14 countries, and w ||

i nclude data concerning social services to the elderly population,
then the user mght enter the follow ng header

ARl Z RESIDENT POP, BY RACE (WI/O AND COUNTY: SOCI AL
SERVI CES TO THE ELDERLY .

After the header, the programpronpts the user to enter the base year
to which the population applies. This nunmber is typically a
decennial census year (for which nuch denographic data are
avail abl e), such as 1980 or 1990. This nunber should be four digits
long, e.g., 1980. The programrequests:

| NPUT BASE YEAR
to which the user night respond, for example,
1980 ( ENTER)

After the file nane(s), header, and base year have been entered, the
next input paraneters required by the PARAM program al |l ow the user to
specify which of a nunber of options he wshes to wuse, in
constructing the paraneter data file. These options indicate both
the types of data to be specified by the user, and the |evel of
detail of the data. The seven parameters (denoted by P1, P2,..., P7
in this docunent) are as foll ows:

P1: Number of Races (1-3)

P2: Number of Regions (1-14)

P3: Vital Statistics Parameter Option (1 or 2)

P4: Life Table Option (1 or 2)

P5: External Mgration Paranmeter Option (0, 1, or 2)
P6: Internal Mgration Paraneter Option (0 or 1)

P7: Service System Qption (0 or 1)

The significance of each parameter option is as foll ows.
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P1: Nunber of Races (1-3)

The program requests:
ENTER NO OF RACI AL/ ETHNI C GROUPS (1-3):

The user specifies the nunber of races (from1l to 3) for which he
plans to enter a conplete set of denpgraphic data (fertility rates,
mgration rates, base year popul ations, and so forth). The user
shoul d enter the nunber of racial/ethnic groups for which he wants
breakdowns of the data in the projections, or for which he wi shes to
specify different denographic or progranmmatic paraneters. | f
projections are to be made for a state in which there are three major
raci al/ethnic groups, and projections are desired by race, then a "3"
should be entered (by striking a "3" on the keyboard, followed by
"ENTER") . Alternatively, if the wuser is not interested in
projections broken down by race, he could specify a "1" for the
nunber of races, in which case all subsequent denographic paraneters
entered to the program would refer to the entire state (i.e., the
total population of all races conbined).

It is enphasized that all of the denographic data itens (descri bed
| ater) mnmust be entered for each race specified.

P2: Nunber of Reqgions (1-14)

The program requests:
I NPUT NO OF REG ONS (1-14):

The user may specify up to fourteen geographic regions. If no
regions are specified, the user enters a "1" (or a "0" or nothing).
By specifying nore than one region, the user may later request in a
PRQJ run that the projections be broken down by region. |If two or
nore regions are specified, then the user nust (at a later step)
specify the popul ation of each region, for each racial/ethnic group.

P3: Vital Statistics Paraneter Option (1 or 2)

The program requests:
ENTER VI TAL STATI STI CS PARAMETER OPTION (1 OR 2):

The Vital Statistics Paraneter Qption allows the user to specify that
the foll owi ng paraneters:

o Total Fertility Rate

o Fertility Age Distribution

o Infant Mrtality Rate

0 Expectation of Life at Birth

are either the sanme for all future tine (i.e., for all ten five-year
projection periods), or are different for each of the ten five-year
projection periods. The user enters a "1" for the former option



(paranmeter values the sane for all the future) and a "2" for the
latter option (different paraneter val ues for each five-year period).

P4: Life Table Option (1 or 2)

The program requests:
ENTER LI FE TABLE OPTION (1 OR 2):

The DESTI NY package uses the Coal e-Deneny "West" nodel life tables to
deternine the probability that an individual survives each five-year
period of his [ife. These tables specify the survival probabilities
either as a function of the infant nortality rate or as a function of
the expectation of |life at birth. The user indicates which table to
use by specifying a value for either one of these two paraneters.
The Life Table Option paranmeter is set equal to "1" in order to use
infant nortalities to determne the appropriate life table, and "2"
to use expectations of life as the determ ning paraneter. It is
reconmended that Qption 1 be used for countries having high nortality
rates (e.g., nost devel oping countries) and Option 2 for countries
having relatively low nortality rates (e.g., the US).

P5: External Mggration Paraneter Option (0, 1, or 2)

"External" mgration refers to mgration between the area under study
and outside areas, e.g., migration into and out of a state or into
and out of a country. "Internal" mgration (the subject of Input
Paraneter P6) refers to population novenents anong the various
subregi ons of the area under study, such as popul ati on novenents
anong states, provinces, or regions in the case of a country, or
novenents anong countries or other substate regions or districts in
the case of a state.

The program requests:
ENTER EXTERNAL M GRATI ON OPTI ON (0-2):

The five options that are available for specifying external mgration
are as follows:

o] Option 0. No net external mgration, either into or out
of the geographic area under study, is allowed, i.e.,
there is no net inmmigration ("in-mgration") or emgration
("out-migration").

o] Option 1. The same migration rate is used for all ten
five-year projection periods (of the next fifty years), or
the same m gration anpunt, or nunber, is used for all ten
five-year proj ection periods. (Not e: Since all
denographi ¢ paraneters are specified separately for each
race, a different rate or nunber nmay be specified for each
race.)

o] Option 2. A separate nmigration rate or nigration nunber
is specified for each of the ten five-year projection
periods. (Note: These paraneters may vary by race.)
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A mgration rate is the average proportion of the popul ati on novi ng
out of the area each year; the rate is expressed in the net nunber of
persons entering or |leaving an area per 1,000 persons per year. A
m gration nunber is the average nunber of persons noving into or out
of an area each year. The migration rate or the mgration nunber are
used to specify net immgration (in-mgration). The user may specify
either a migration rate or nunber, but a (negative) nmigration rate
shoul d be specified in cases of net population |oss and a (positive)
m gration nunber should be used in cases of net population gain
(although there is no requirenent for this convention). Additional
di scussion of migration rates and nunmbers will be presented |ater.

Option O would be used in a run to deternmne the "rate of natural
increase" -- i.e., the growmth rate of a popul ation due to births and
deat hs, ignoring changes due to migration

P6: Internal Mgration Paraneter Option (0 or 1)

"Internal migration" refers to the redistribution of the popul ation
anong the region to area under study, due to novenents of the
residents of one region to another region, to settlenent of the
external mgrants (fromoutside the area), and to emigration of the
residents of regions to places outside the area under study.

The program requests:
ENTER | NTERNAL M GRATI ON OPTION (1 or 2):

Two options are available for specifying internal nigration:
o] Option 0. No internal mgration.

o] Option 1. For each region, the user nust specify an
annual growmh rate or anount, net of births, deaths, and a
proportional allocation of external migration to the
regi ons. (Note: Different paranmeter values nmy be
specified for each race.)

Since internal mgration is an inter-regional phenonenon, the
Internal Mgration Option operates only if there is nore than one
region. |If there are no regions specified, Option O is used.

The growth rate is the average rate of popul ation change in a region
per 1,000 popul ati on per year.

P7: Service System Option (0 or 1)

The program requests:

ENTER SERVI CE SYSTEM OPTION (0 OR 1):
The DESTI NY package may be used solely to rmake projections of the
general population, or to nake projections of target popul ations

(subpopul ations of interest), programservices, resources, and costs.
To make only general popul ation projections, enter a "0"; to use the
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full capability of the programto forecast the programrelated itens
as well, enter a "1".

After the denographic parameter options have been specified, the
program asks for the nanes of the races (or ethnic groups) and
regions (if any). The request is:

ENTER NAME FOR RACE NO i (8X):

where i ranges from1l to the nunber of races specified (i.e., 2 or
3). The user may specify any eight-character nane for the race, such
as WH TE, BLACK, OTHER, HI SPANI C, or AMERI ND

The program next requests the user to input the nanes of the regions,
if two or nore regions are included in the nodel:

ENTER NAME FOR REG ON NO i (8X):

For a country, the regions might be states, provinces or ngjor
geographic regions. For a state or province, the regions m ght be
districts or counties. For a local area such as a city, the regions
m ght be the netropolitan and nonnetropolitan areas. |f names such
as "REA ON 1" are used, a space nmay separate the word and t he nunber
as long as the total nunber of characters, including blanks, is |ess
than or equal to eight. Hence, "REGON 10" is not allowed -- if it
were entered, the eleventh character (the "0") would be dropped.

If PARAM is being used to update an existing paraneter file, the user
will be asked whether he wi shes to keep all of the Denographic Option
Paraneters the sane as in the old file, or whether he w shes to
change (all of) them |If he keeps themthe same, PARAM sinply reads
them fromthe old file and wites theminto the new file. If he
wi shes to change them he nust input the new values through the
keyboard. This process (i.e., accept the old file values or enter
new val ues) is used for all of the remaining paranmeter categories
that foll ow

C. Demographic Parameters and Data

A conpl ete set of denopgraphic paraneters nust be specified for each
race represented in the paraneter data set. Wien PARAMis used to
construct a "new' paraneter file fromscratch (such as is the case
the first tinme the DESTINY package is used), the program input
section nmakes one conplete input "cycle" for each race, and requests
the user to enter values for all of the required denographic
par anet ers. If program is used in the update node (i.e., a new
paraneter file is being constructed by nodifying an existing file),
then the programinput section cycles through each of the races in
the old paraneter file, each tinme asking whether the user w shes to
save (i.e., wite to the newfile) or update the data for that race.
Then, after all of the races of the old paraneter file have been
reviewed (and either saved or updated), the program recycles to
permit entry of additional races. This process stops when
denogr aphi ¢ data have been nodified or input anew for as nany races
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as were specified in the Input Option Paraneter section. For each
cycle, the following information is requested:

o] Total Fertility Rate(s)

o] Fertility Age Distribution(s)

o] Infant Mbdrtality Rate(s) or Expectation(s) of Life at
Birth

o] Base- Year Popul ation

o] External M gration Paraneter(s)

o] Regi onal Populations (if regions are included in the

nodel ; for the base year and ten years previous)
o] Internal Mgration Paraneter(s) (entered if the nodel
contains nore than one region)

The paragraphs that follow describe the data entry procedure for each

of the preceding information categories. The data entry is
illustrated with sanple values, wthout describing the source of
t hose sanpl e val ues. Later chapters will describe in detail the

procedures for obtaining proper values for the nodel paraneters.

Total Fertility Rate(s)

The total fertility rate is the average total nunmber of live births
per female in her lifetine. For the US population in 1975, this
nunber was 1.799 (1.708 for white, 2.322 for black and other).

If Input Qption Paraneter P3 is a "1", then only one rate is required
(per race), and this rate applies to all future time periods. In
this case, the program requests:

ENTER 1 TOTAL FERTILITY RATE(S) (10X XXX): |,

and the wuser nust enter one deciml nunber. If Option P3 is
specified as a "2", then the programrequests:

ENTER 10 TOTAL FERTILITY RATE(S) (10X XXX): |,

and the user nust input ten decimal nunbers. The rules for entry of
t hese nunmbers will now be descri bed.

The format X. XXX in the data entry request indicates that the Total
Fertility Rate nust be entered to the conmputer as a decimal nunber
(e.g., 1.799), with no nore than one digit before the decimal and no
nore than three digits after the decimal. |If a rate of 2.0 were to
be specified, it nust be entered as "2.", or "2.0", or "2.00", or
"2.000", with the decimal point, not as "2" with no decimal point.
Each ti me PARAM requests one or nore nunerical values to be entered,
it indicates the format of the nunber by nmeans of an expression such
as "X', "7TX", "16XX XX', or "8XXXXXXXXX.", where a digit is to be
substituted for each "X" (or, in the case of nanes, any al phanuneric
character is to be substituted for each "X'.) The prefix nunber (7

16, and 8 in the precedi ng exanpl es) indicate how many values are to
be specified (if available) before depressing the "ENTER' key. The
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position of the decimal point does not matter, as long as it is
present somewhere in the nunber. For exanple, if the user wanted to
enter the following ten Total Fertility Rates (one for each of the
ten five-year projection periods) according to the format 10X. XXX,
then the following entry would be acceptabl e:

1.875,1.85,1.8,1.75,1.75,1.75,1.75,1.75,1.75,1.75 (ENTER).

Note that it is not necessary to have three digits follow ng each
deci mal point, as suggested by the format. The nunbers may not,
however, have nore than one digit before the decinmal, nor nore than
three digits after the decimal. If the user violates these rules,
the extra digits will be lost, and the wong values entered into the
paraneter file.

The user has a choice of either following the specified format
exactly, or separating each nunber by commas. For exanple, if the
format were 3X XXX, and the user w shed to enter the nunbers .75,
1.2, and .9, then either of the following entries would be
accept abl e:

0. 75+1. 2++. 9 (ENTER)

where * represents a bl ank (obtai ned by depressing the space bar), or
.75,1.2,.9 (ENTER)

If commas are not used, each nunber nust utilize exactly the sane
nunber of positions (including digits, decimal point, mnus sign, or
bl anks) as specified in the format descriptor. In the preceding
exanpl e, each nunber of the entry nust take up exactly five positions
if no coomas are used. In general, it is sinpler to use conmas to
separate all decinmal nunbers, but to use no commmas when entering
smal | integer numbers. For exanple, if the user wished to enter the
nunbers 1,0,1,1,0,1,0,0,1 according to the format 9X, it is sinpler
to enter

101101001 (ENTER) ,
rat her than
1,0,1,1,0,1,0,0,1 (ENTER

Fertility Age Distribution(s)

The Fertility Age Distribution indicates what proportion of a wonman's
children are born in each five-year period of life. For exanple, in
the US in 1978, these proportions are as foll ows:

Birth Rate
(per 1000 wonen in
Age of Mother specified age group) Proportion

Under 20 53.6 .15
20-24 112. 3 .31
25-29 112.0 .31
30- 34 59.1 .17
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35-39 18.9 .05
40+ 4.1 .01
360. 0 1.00

Note that the Total Fertility Rate (1.799) is equal to the sum of the
birth rates (360.0) divided by 1000 (the nunmber of wonen) and
multiplied by 5 (the nunber of years), i.e., 1.799 = 360.0 x 5.0 /
1000. (The arithnetic would actually produce 1.800, not 1.799; the
value 1.799 published in vital statistics docunents for 1978 is the
result of nore precise conputations, which carried nore decinal
places in the birth rates.) Possible sources of denpbgraphic data
such as the fertility age distribution are identified in Appendi x A

If Input Option Paraneter P3 is a "1," the user need input but a
single Fertility Age Distribution, consisting of six decimal nunbers
that total to 1.0. The programrequests:

ENTER FERTILITY ACE DI STRIBUTION (6 ENTRIES, FORMAT
6X. XXX) FOR PERI CD NO 1:

To enter the Fertility Age Distribution illustrated in the precedi ng
exanpl e, the user would enter:

.15,.31,.31,.17,.05,.01 (ENTER)
If Input Option Paraneter P3 is a "2,, the user nust enter ten such
si x-nunber distributions, one for each of the ten five-year
proj ection periods.

Infant Mortality Rate(s)

The Infant Mrtality Rate is the nunber of infant deaths per 1000
live births (where an "infant death" is the death of an infant under
one year of age, excluding fetal deaths.) For the US in 1975, the
infant nortality rate was 16.1. Note that the Infant Mrtality Rate
is specified to the PARAM program for both sexes conbined, not
separately for each sex.

The PARAM programwi || accept Infant Mortality Rates whose values lie
bet ween 11.25 and 530. 76.

If Input Option Parameter P3 is a "1," the programrequests:
ENTER 1 | NFANT MORTALI TY RATE(S) (10XX. XX): ,

to which the user night respond, for exanpl e,
13.8 (ENTER)

If Input Option Paranmeter P3 is a "2," ten such nunbers nust be
entered, one for each five-year period into the future.

Expectation of Life at Birth

The Expectation of Life at Birth is the average nunber of years to be
lived by a newborn, assuming that the nortality rates for each age
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group renmain constant in the future. For persons born in the US in
1975, this nunber was 72.5. Note that the expectation of life at
birth is specified to PARAM for both sexes conbi ned, not separately
for each sex.

PARAM wi | | accept val ues of the expectation of life at birth between
19. 02 and 75.70.

If Input Option Paraneter P3 is a "1," the programrequests:
ENTER 1 EXPECTATION(S) OF LIFE AT BI RTH (10XX. XX): ,
to which the user mght respond
70. 00 ( ENTER)

If Input Option Paraneter P3 is a "2," then ten such nunbers nust be
ent er ed.

Note that, depending on the value of the Life Table Opti on Paraneter
P4, the user specifies either Infant Mdrtality Rates or Expectations
of Life at Birth, but not both.

Base- Year Popul ation, G her Base-Year Data, and Data for the Ten-Year
Period Prior to the Base Year

Base- Year Popul ation The program requests entry of the base-year
popul ation by thirty-two age x sex categories -- sixteen five-year
intervals by two sexes. To illustrate, the follow ng table presents

the US resident population for 1980, categorized by these two
vari abl es:

Age Mal e Femal e

0-4 8,360,135 7,984, 272

5-9 8,537,903 8, 159, 231

10- 14 9, 315, 055 8, 925, 864
15-19 10, 751, 544 10, 410, 123
20- 24 10, 660, 063 10, 652, 494
25-29 9, 703, 259 9, 814, 413
30- 34 8, 675, 505 8, 882, 452
35-39 6, 860, 236 7,102,772
40- 44 5, 707, 550 5, 960, 689
45- 49 5,387,511 5,700, 872
50- 54 5, 620, 474 6, 088, 510
55-59 5, 481, 152 6, 132, 902
60- 64 4,669, 307 5,416, 404
65- 69 3,902, 083 4,878, 761
70-74 2,853,116 3,943,626
75+ 3, 547, 402 6, 419, 145

Tot al 110, 032, 295 116, 472, 530
Grand Tot al 226, 504, 825

Source: 1980 Census of Popul ation, Suppl enentary Reports, PC80-S1-1,
Age, Sex, Race, and Spanish Oigin of the Popul ati on by Regions,
Divisions, and States: 1980, Table 1. "Population of the United
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States by Age, Sex, Race, and Spanish Origin, 1980, US Departnent of
Commerce, Bureau of the Census (for sale by the Superintendent of
Docunents, Washington, DC 20402), issued May, 1991. This report
presents resident population, i.e., excluding Arned Forces overseas.

The program requests:

ENTER BASE- YEAR POPULATION, BY AGE (16 ENTRIES, FORVAT
GXXKXXKXXXX. ) FOR SEX = i:

where i = MALE or FEMALE. The format 8XXXXXXXXX. indicates that
these data are to be entered as decimal nunber of up to nine digits
each (plus a decimal), eight at a tinme. |In the preceding exanple,

the data woul d be entered in four steps, as foll ows:

8360135. , 8537903. , 9315055., 10751044. , 10660063. , 9703259. , 8675505. , 6860

236. (ENTER)

5707550. , 5387511. , 5620474. , 5481152. , 4669307. , 3902083. , 2853116. , 354740
2. (ENTER)

7984272. , 8159231. , 8925864. , 10410123. , 10652494. , 9814413. , 8882452. , 7102
772. (ENTER)

5960689. , 5700872. , 6088510. , 6132902. , 5416404. , 4878761. , 3943626. , 641914
5. (ENTER)

Each of the four sets of entered data should be typed on a single
line, not on two |lines as shown here. Note that commas may be used
as delimters between the data values, but they nust not be used
wi t hi n each number.

Exactly eight population entries nust be typed prior to each
depression of the ENTER key. If fewer than eight entries are typed,
the remaining entries (up to eight) will be recorded as zeros. |If
nmore than eight entries are typed, they will be | ost.

Note that, just as is the case for all other denographic paraneters,
a separate set of base-year population figures is required for each
race being considered. 1In the preceding exanple, no racial structure
woul d have been specified for the nodel, and the popul ati on val ue for
each age x sex category includes persons of all races.

Q her Base-Year Data The follow ng additional base-year data:

o crude birth rate
o crude death rate
oinfant nortality rate

are entered. The first two of these data el enents are used, along
with the base-year population, to determine an estimate of the Tota

Fertility Rate for the base year. This estimate nay be used if
reliable data on the Total Fertility Rate are not available from
publ i shed sources. The last data item(infant nortality rate for the
base-year period is not presently used in the nodel conputations; it
is entered for display purposes along wth other denobgraphic data.
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The program nakes the follow ng three requests:

ENTER CRUDE Bl RTH RATE ( PER 1000) FOR BASE YEAR ( FORMAT
XXX, XX) :

ENTER CRUDE DEATH RATE (PER 1000) FOR BASE YEAR ( FORVAT
XXX, XX) :

ENTER | NFANT MORTALI TY RATE (PER 1000) FOR BASE YEAR
( FORMAT XXX. XX) :

to which the user might provide, for exanple, the values 15.90, 8.70,
and 13. 80.

Data for the Ten-Year Period Prior to the Base Year In order to
estimate migration, the programuses the following data for the ten-
year period preceding the base year:

0 Popul ation ten years prior to the base year

0 Average crude birth rate for the ten-year period prior to the
base year

0 Average crude death rate for the ten-year period prior to the
base year.

In addition, for display/conparison purposes, the followi ng data
el enent is requested:

0 Average infant nortality rate for the ten-year period prior
to the base year.

The program nakes the foll ow ng requests:

ENTER POPULATI ON TEN YEARS PRI OR TO BASE YEAR ( FORVAT
XXXXXXXXX. )

ENTER AVERAGE CRUDE Bl RTH RATE (PER 1000) FOR PREVI OUS
TEN YEARS ( FORMAT XXX. XX):

ENTER AVERACGE CRUDE DEATH RATE ( PER 1000) FOR PREVI QUS
TEN YEARS ( FORMAT XXX. XX) :

ENTER AVERACE | NFANT MORTALI TY RATE (PER 1000) FOR
PREVI QUS TEN YEARS ( FORMAT XXX. XX) :

to which the user m ght provide, for exanple, the values 203302301.
15.90, 8.70, and 13. 80.

External Mgration (Total Net Mgration for Al Reqions)

As nentioned earlier, the PARAM program al l ows five options for entry
of mgration infornmation. The migration data describe the total
mgration for all regions. The manner in which the migration is
associated with the various regions of the nodel (if the nodel
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contains nore than one region) is described in the follow ng section
(on internal migration).

The data entry for the five external migration options (0-2) are
descri bed bel ow.

0 Option 0. No net external migration; no data entered.

0 Option 1. The user specifies (for each race) a single annua
mgration rate or a single annual mgration nunber (anount),
which apply to all future five-year projection periods. (In
the nodel, the total nunber of net mgrants (inmmgrants and
emgrants) is allocated to each age x sex cohort (category) in
proportion to the size (popul ation) of each cohort.)

0o Option 2. The user specifies a separate nigration rate or
m gration nunber for each of the ten five-year projection
peri ods. (As with Option 1, the nodel allocates the tota
nunber of net migrants (inmmigrants or emigrants) to each age x
sex cohort in proportion to its size.)

The nmigration rates and nigrati on nunbers are annual val ues, and the
rates are per 1,000 persons. The migration rate is the average net
nunber of inmmigrants (persons noving into the area) per 1,000 persons
per year. The mgration nunber is the average net nunber of
immgrants per year. The term"net" refers to the difference between
immigrants and emigrants. Net migration may be positive or negative.

Net mgration rates and nunbers may be either positive (net gain in
popul ation frominmgration and em gration) or negative (net loss in

population from imrigration and enigration). For exanple, a
mgration rate of -1.0 represents a net emigration of one person per
1,000 population per year from an area. Simlarly, a mgration

nunber of -7,000 represents a net emigration of 7,000 persons from an
ar ea.

Mgration rates and nunbers are intended to represent total net
mgration for the race under consideration, and typically only one of

these two paranmeters is used. 1In (very) rare instances, however, the
user might specify nonzero values for both paraneters. One such
instance is the testing of alternative nodels. In another instance,

nonzero val ues mght be used for both paraneters in the situation in
whi ch accurate data were available separately for emigration and

immgration. 1In this case, the em gration woul d be represented by a
negative mgration rate and the immgrati on woul d be represented by a
positive mgration nunber. In nost situations, accurate data wll
not be available for emgration and i nm gration separately. |Instead,

estimates will be available for total net mgration (immgrants |ess
emgrants), and the total net mgration my be expressed either as a
net nmigration rate (if negative) or a net mgration nunber (if
positive).

Al though mgration rates and nunbers may be positive or negative, it
is highly reconmended that positive net migrations be represented by
(positive) values of the net nmigration nunber and that negative net
m grations by represented by (negative) values of the net nmigration
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rate. Because migration rates are typically used in cases in which
an area is losing popul ati on, we shall sometimes refer to a migration
rate as an emigration rate; simlarly, because mgration nunbers are
typically used in cases in which an area is gaining population, a
m gration nunber shall sonetines be referred to as an immgration
nunber. This term nol ogy may be confusing, however, since strictly
speaking both the nmigration rate and the migrati on nunber measure
immgration (nigration into an area.

The rationale for the convention of wusing migration rates for
negative mgrations (net popul ation | osses) and nunbers for positive

m grations (net population gains) is both |ogical and practical. In
the first instance, a country that is gaining population through
imrgration (such as the US) may enforce nunerical limts on

i mmi gration, whereas popul ation shrinkage due to emgration is |ess
subject to control and nore logically represented as a percentage of
the country's remaining population. From a practical viewoint,
large net positive immgration |evels should definitely not be used,
since they quickly lead to absurdly high popul ati on projections. As
a general rule, mgration nunbers should always be positive
(representing net positive immigration) and mgration rates should
al ways be negative (representing net positive emgration).

Under External Mgration Option 1, the programfirst requests:

ENTER 1 NET M GRATI ON RATE(S) (ANNUAL, PER 1000,
BXXXX. XXX) ©

(to which the user m ght respond, for exanple,

-8.3 (ENTER) ),
and

ENTER 1 NET M GRATI ON NUMBER(S) (ANNUAL, 8XXXXXXXXX.):
(to which the user m ght respond, for exanple,

500000. ( ENTER) ).

As di scussed above, typically at nost one of these two entries would
be nonzero.

Under Option 2, the program requests ten nmigration rates and ten
mgration nunbers. (Note: Since the format for the mgration nunbers
is BXXXKXXXXX., two data entries are required, the first line
consisting of eight nunbers and the second |ine consisting of two
nunbers.)

Note on O her Factors Included in External M gration

Changes in the size of a population of a specific race may result
fromfactors other than births, deaths, and net external mgration.
O her factors that may contribute to changes in the size of a
popul ati on of a specific race include changes in race declarations,
changes in procedures, criteria, or categories used to collect race
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data, and crossbreeding anbng races. Changes in the size of a
popul ati on of a specific race beyond those associated with births,
deat hs, and external mgration are referred to as "race
transitioning."”

In the DESTINY nodel, race transitioning is included in externa
m gration. For exanple, if the net external mgration of a
popul ation of a specific race over a particular tine interval is
1,000, this could refer to 1,000 immgrants and no em grants; or
4,000 immgrants and 3,000 emgrants; or no imigrants, no emgrants,
and 1,000 births that are not classified as the race of the nother;
or 1,000 individuals who declare their race differently at the end of
the time interval from what it was at the beginning of the tine
interval .

Under the convention that external mnmigration includes race
transitioning, external mgration nmay be defined sinply as the tota
amount of popul ati on change (for a particular race) net of births and
deaths. This convention not only sinplifies the nodel specification,
but nore inportantly it sinplifies the problemof estimating val ues
for the nodel input paraneters. Fromavailable data, it is a sinple
matter to estinate the popul ati on change net of births and deaths --
the problem of attenpting to deconpose this quantity into a portion
due to migration and a portion due to race transitioning is
form dabl e.

It is noted that the popul ation change that occurs over a tine
i nterval beyond that associated with specified birth and death rates
(or, nmore properly, with specified fertility and nortality rates) is
not linmted to external mgration and race transitioning. If the
fertility or nortality rates change fromthe specified values, the
size of the population will differ fromthe projected size associated
with the specified values. Wile external mgration may be a major
factor explaining why a future population differs fromthat projected
for a specified fertility and nortality rate, it is not the only
factor.

Reqgi onal Popul ati ons

If the user entered "1" (or "0" or blank) for the nunber of regions,
the programwill not ask for regional populations. If any nunber
greater than one were entered, then the user nust enter the tota
popul ati on of each region. A separate set of regional populations is
required for each race being entered into the paraneter file.

If regional structure is being incorporated into the nodel, the
program r equest s:

ENTER BASE- YEAR POP' N BY REG ON (8 XXXXXXXXX. ) :

The regional populations are entered with the same format as the

base-year popul ati ons by age and sex -- eight values per entry. O
course, if there are fewer than eight regions, then fewer than ei ght
values will be typed. As an exanple, suppose that there are twelve
regions. In this case, two entries will be required -- eight val ues

for the first entry, and four entries for the second.
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The sum of the regional popul ati ons nust equal the sum of the base-
year popul ations by age and sex. |If they do not, the programrejects
the entered regional populations, and requests the user to enter
correct val ues.

The program then requests the regional popul ations for the year ten
years previous to the base year (same format as above). The sum of
t hese regi onal popul ati ons nmust equal the total population ten years
prior to the base year. If they do not, they are rejected and
correct val ues request ed.

Internal Magration (Including Allocation of External Magration to

Regi ons)

As remarked earlier, internal migration refers to the redistribution
of the popul ati on anong the regions of the area, due to novenent of
the residents from one region to another, to settlenent of
immigrants, and to emigration. Under Option O, or if there are no
regions in the nodel, there is no data entry.

If Internal Mgration Qption O is specified, the popul ati on change of
each region fromone projection period to the next (due to births,
deaths, and external mgration) is proportional to the current
regi onal population (of a particular race), for every race. 1In this
case, any differences in growh rates anong the regions are solely
due to differences in birth and death rates resulting fromdifferent
raci al compositions of the regions. Watever external migration was
specified in the preceding section is allocated to the regions of the
nodel in proportion to their populations (of the race under
consideration). (Under Option O, if there were but a single race
represented in the nodel, all regions would grow at the sane rate.)

Under Option 1, the program represents internal mgration as the
popul ati on change (nunber or rate per 1,000) net of births, deaths,
and external mgration allocated proportional to the regiona

popul ation (of the race under consideration). In other words, the
internal mgration paraneters specify the average annual amount of
change or rate of change (per 1,000 population) in the regional
popul ati on beyond that attributable to births, deaths, and a
proportional allocation of external mgration to the regions. As
used in the DESTINY system the term "internal mgration" hence
includes not just interregional population novenents but also
nonproportional allocations of external migration to the regions.

If external migration is estinated as the popul ati on change net of
births and deaths, the regional internal mgration anounts will sum
to zero over all regions (the regional internal nmigration rates do
not necessarily sumto zero, except by coincidence). The sum of the
regi onal popul ati on changes conputed fromthe rates (by multiplying
each regional rate by the regional population) is not necessarily
zero, although it should be close to zero. The programresolves this
i nconsi stency through the use of an adjustnent procedure anal ogous to
that discussed previously in the section on external mgration (under
the option that permts the entry of age/sex-specific external
mgration rates). Wth this procedure, changes in regional
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popul ati ons due to internal mgration are proportional to the user-
specified regional growth paraneters. If the sum of the regiona
popul ati on changes resulting fromthis procedure is not zero (so that
the population total is changed), all populations are proportionally
adj usted (scaled) to bring the total population back to the val ue
prior to application of the internal mgration process.

The user may specify an internal migration rate and/or an internal
m gration anmount for each region. As usual, it is recomended that a
rate be used if the paraneter value is negative, and an anount be
used if the paraneter value is positive.

Unl ess accurate data on external mgration are available and race
transitioning is negligible, it 1is recommended that external
m gration be estinmated as popul ati on change net of births and deat hs,
so that the sumof the internal migration anbunts is zero.

Under Option 1, the program requests:

ENTER n REG ONAL | NTERNAL M GRATI ON RATES ( ANNUAL, PER
1000, 8XXXX. XXX):

where n denotes the number of regions. The user mnust specify one
internal migration rate for each region. The rate for a region is
the annual rate of population growh per 1,000 net of births, deaths,
and proportional allocation of external migration to the regions.
The format is 8XXXX XXX, and at nost fourteen regions are allowed, so
that all nunbers are to be entered as a single data entry.

The program then requests:

ENTER n REG ONAL | NTERNAL M GRATI ON AMOUNTS ( ANNUAL,
GXXXXXKXXXXK. )« .

If nmore than eight entries are needed, nore than one line will be
required for data entry. The internal mgration amount for a region
is the average annual popul ati on change net of births, deaths, and
proportional allocation of external migration to the regions.

If the convention of using rates for negative nunbers and anounts for

positive nunbers is followed, the user will be required to enter
rates for some regions and anounts for other regions, but only one of
t hese paraneters will be nonzero for each region.

Wth the completion of the internal mgration input, the denographic
data entry cycle is conpleted for one race, and the programrecycles
to request the denographic data entry for the next race (if any.)

D. Service-System (Program-Related) Parameters and Data

If the user indicated that no programrel ated data were to be entered
(by entering a "0" for the service system option P7 in the Input
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Option Paraneter section, then this input section is skipped by the
program Qherwi se, the data entry is as follows.

Servi ce- System Par aneters

There are five service-system paraneters, corresponding to five
subsections of the service-systemdata section of the PARAM program

S1. Nunber of Target Popul ations (1-4)
S2: Service Population Option (0,1, or 2)
S3: Number of Services (0-10)

S4: Nunmber of Resources (0-7)

S5: Nunber of Cost Categories (0-4).

The programrequests entry of each of these service-system paraneters
by neans of five separate requests, as follows:

ENTER NO OF TARGET POPULATIONS (1-4):

ENTER SERVI CE POPULATI ON OPTION (0,1, OR 2):
ENTER NUMBER OF SERVI CES (0-10):

ENTER NUMBER OF RESOURCES (0-7):

ENTER NUMBER OF COST CATEGCRI ES (0-4):

After each of the preceding requests, the user types the appropriate
nunmber, and depresses the ENTER key. For all but the second
paraneter, the nature of the paraneters is self-evident. For the
second paraneter, the options are as foll ows:

0 Option 0. There is no service popul ation.

0 Option 1. The service population is identical to the target
popul ati on.

0 Option 2. The service population is proportional to the
target population. The factor of proportionality may be | ess
than or greater than unity. That is, the size of the service
population nmay be less than or greater than the target
popul ati on.

The five paraneters S1-S5 determ ne how nuch data entry follows. |f
any parameter is zero, the corresponding data entry section and al
succeedi ng data entry sections of the service-systemdata section are
ski pped. For exanmple, if the five entries were 1, 0, 1, 1, and 1
then only target popul ation data woul d be accept ed.

After the user enters the five service-systemparaneters, the program
requests the user to enter nanes corresponding to all of the target
popul ati ons, service popul ations, services, resources, and cost
categories that have been specified. These requests are as follows:

ENTER NAME FOR TARGET POPULATION NO i (8X)
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ENTER NAME FOR SERVI CE POPULATION NOj (8X):

ENTER NAME FOR SERVI CE NO k (8X):

ENTER NAME FOR RESOURCE NO m (8X):

ENTER NAME FOR COST CATEGORY NO n (8X): :
where i varies from1l to the nunber of target populations, j varies
from1l to the nunber of service populations, k varies from1l to the
nunber of services, mvaries from1l to the nunber of resources, and n
varies from1 to the nunber of cost categories.

Note that in ordinary speech the service popul ation and the target

popul ation will often have the sane name, e.g., the term "elderly"
could refer either to "all elderly persons,” or to "elderly persons
served. " In giving nanes to these two populations (the target
popul ation and the served population), however, it wll avoid

substantial confusion in the PRQJ printout if different names are
used. For exanple, the acronym ELDERLY coul d be used for the target
popul ation, and the acronym ELD(SV) could be used to denote the
served elderly. Then, in the PRQJ output, no confusion will arise --
for exanple, it wll be clear that a crosstabulation |abeled
"DI STRI BUTI ON OF ELDERLY BY ACGE AND SEX" refers to the total elderly
popul ati on, not just the served el derly population.

Simlarly, in namng services, resources, and costs, use different
| abel s, e.g., COUNSLNG for counseling services, COUNSELR for a
counselor (a resource), and COUNCOST or COUNSLR$ for the cost of
counseling, so that the PRQJ printouts are unanbi guously |abeled. |If
the single word COUNSELR were used for all three entities, the |abels
whi ch PRQJ prints out on the various tables would be confusing.

The nanme may consi st of any eight characters, including blanks. For
exanpl e, suppose that there are two cost categories -- direct costs
and administrative costs. Nanmes for these two cost categories could
be as foll ows:

DI R COST and ADM COST
where the blank is typed using the space bar on the consol e keyboard.

Each of the five data subsections of the Service System Data section
will now be described. The five subsections are discussed in the
fol | owi ng order:

Servi ce Paraneters

Resource Paraneters

Cost Paraneters

Target Popul ati on Paraneters
Servi ce Popul ati on Paraneters.

[eNeNeNeoNe]

Al t hough specification of the target population and service
popul ati on paraneters would |logically precede the specification of
t he other service-system paraneters, they are entered last, in order
to permit certain efficiencies in the program conputer code.
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Servi ce Paraneters

For each service popul ation, the user nust enter the average nunber
of service units of each type expended per case served per year. By
nmeans of exanple, suppose that there are two target popul ations, two
servi ce popul ations, three services, and that the average nunbers of
service units are as foll ows.

Service Units

Servi ce Popul ati on Servi ce Type [ Casel Year
1. Child Abuse 1. Counseling (COUNSLNG 24.0 hrs.
(CH ABUSE) 2. Physical Therapy (PHYSTHRP) 0.0 hrs.
3. Day Care (DAY CARE) 200. 0 hrs.
2. Disabl ed 1. Counseling 12.0 hrs.
(DI SABLED) 2. Physical Therapy 80.0 hrs.
0.0 hrs.

In this case, the program woul d request:

SERVI CE POPULATI ON = CH ABUSE
ENTER AVERAGE NO OF SERVICE UNITS (XXXXX. XXXX) PER CASE
SERVED, FOR SERVI CE TYPE = COUNSELNG

The data entry in this case woul d be:
24. (ENTER)
The program woul d then request:

SERVI CE POPULATI ON = CH ABUSE
ENTER AVERAGE NO OF SERVICE UNITS (XXXXX. XXXXX) PER CASE
SERVED, FOR SERVI CE TYPE = PHYSTHRP: |,

to which the user would respond:
0. (ENTER)

The programwoul d repeat a simlar request for service type Day Care,
and then neke three simlar requests for the service popul ation
Di sabl ed.

Note that the average nunber of service units requested by the
program is the average over all served clients in the service
popul ation, over an entire year. It is not the conditional average,
given that the client receives at |east some of the service (this
[atter quantity would be nuch | arger).

Resour ce Paraneters

For each service, the user nust enter the average nunber of resource
units of each type required per service unit. It is enphasized that
this paranmeter is the average per service unit, not per case. For
exanpl e, suppose that there are two resource types (counselors and
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contract services), and that the average nunber of resource units per
service unit are as follows.

Resource Unit

Servi ce Type Resource Type [ Service Unit
1. Counseling 1. Counsel or (COUNSELR) . 0005 cnslrs/hrs
(COUNSLI NG 2. Contract Service 0.0
(CONT SVO)
2. Physi cal 1. Counsel or 0.0
Ther apy 2. Contract Service 25.0 cntrct svc
units / hour
3. Day Care 1. Counsel or 0.0
(DAY Care) 2. Contract Service 30.0 cntrct svc

units / hour

In this exanmple, it is assuned that the state does not enploy
physical therapists or provide day care services. I nstead, both
physi cal therapy and day care services are provided by outside
contractors (service providers). |In this case, the resource units
are in fact dollars. It is assuned that each counsel or works 2000
hours per year, so that the average nunber of counselors (the
resource) per counselor hour (the service) is (1 counselor)/ (2000
hours of service) = .0005 counsel ors per hour of counsel or service.

The program first requests:
SERVI CE TYPE = COUNSLNG
ENTER AVERAGE NO OF RESOURCE UNITS (XXXXX. XXXX)  PER
SERVI CE UNIT, FOR RESOURCE TYPE = COUNSELR
to which the user responds:
. 0005 ( ENTER)
The program next requests:
SERVI CE TYPE = COUNSLNG
ENTER AVERAGE NO OF RESOURCE UNITS ( XXXXX. XXXX) PER
SERVI CE UNI T, FOR RESOURCE TYPE = CONT SVC. |,
to which the user responds:
0.0 (ENTER)
The programthen goes on to the next service type (Physical Therapy),
and asks for the average nunber of units of each resource type. The
same is then done for the third service type (Day Care), and the
Resource Paraneter section is finished.

Cost Paraneters

For each resource, the user nust specify the average cost (for up to
four cost categories) per resource unit. It is enphasized that this
is the average cost per resource unit, not per client or per service
unit. For exanple, suppose that two cost categories are of interest
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-- state personnel costs and contract services costs -- and that the
average cost per resource unit are as foll ows:

Cost
Resource Type Cost Cat egory / Resource Unit
1. Counsel or 1. State Personnel $20, 000. 00/ counsel or
( COUNSELR) (DIR SV 9$)
2. Contract Service 0. 00/ counsel or
(PUR SV 9%)
2. Contract Svc 1. State Personnel 0. 00/ contr act
(CONTR SV) service unit
2. Contract Service $1. 00/ contr act

service unit

Since the contact service units are actually dollars, the nunber of
dol l ars per contract service unit is 1.00.

The program requests:

RESOURCE TYPE = COUNSELR
ENTER AVERACE COST (XXXXX. XXXX) PER RESOURCE UNIT, FOR
COST CATEGORY = DIR SV $:

to which the user responds:
25000. (ENTER)

This question is repeated for the second cost category (Contract
Services), to which the user responds with the entry 0.00. The
guestion is then repeated two nore tinmes for the second resource type
(Contract Services), conpleting the data entry for the cost
par amet er s.

Note that in the preceding exanple, the resource associated with
counsel ing services was defined to be a counsel or, and the cost was
$20, 000. 00 per counselor (one year's salary plus overhead). W m ght
just as easily have defined the resource in this case to be a
counsel or - hour, in which <case the cost woul d have been
$20, 000. 00/ 2000 = $10/ counsel or - hour.

Tar get Popul ati on Par aneters

The programrequires a set of incidences (or preval ences, as the case
may be) for each target popul ation. Incidences (used in the case of
t he occurrence of acute nedical conditions or events such as prison
adm ssions) indicate the rate of occurrence of each type of condition
in a single year (not in a five-year period). Prevalences (used in
the case of chronic conditions) indicate the proportion of the
popul ati on that has each condition at a point in tine. Both rates
(incidences or prevalences) refer to the population, e.g., an
i ncidence of .01 signifies that 1% of the total popul ation acquires
the condition defining the target population at sone tinme during the
year, each year. Simlarly, a prevalence of .01 signifies that 1% of
the total popul ation has the condition defining the target popul ation
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at any given point of tinme in the year. In the discussion that
follows, we shall use the term"incidence" or "rate," rather than the
nore correct but cunbersonme "incidence or prevalence."” Note that
i ncidences may exceed one in value (since the average nunber of
occurrences of a condition m ght exceed one per person), but that
preval ences (which refer to a subset of a population) are | ess than
or equal to one.

There are ten different ways in which the user nay enter incidences,
depending on the | evel of detail desired. These ten ways are called
"stratifications." They are defined as foll ows.

o] ST1. A single rate is specified for the entire popu-
lation. (Strictly speaking, this case corresponds to "no
stratification.")

o] ST2: A separate rate is specified for each age category.

o] ST3. A separate rate is specified for each sex category.

o] ST4: A separate rate is specified for each race.

o] ST5: A separate rate is specified for each age x sex
cat egory.

o] ST6: A separate rate is specified for each age x race
cat egory.

o] ST7: A separate rate is specified for each sex x race
cat egory.

o] ST8. A separate rate is specified for each age x sex X
race category.

o] ST9: A separate rate is specified for each region.

o] ST10: A separate rate is specified for each race x region

cat egory.
Wi ch | evel of detail, or stratification, is selected depends on two
factors: what level of detail is present in avail able data, and what
|l evel of detail is desired in the cross- tabulations of the PRQJ
proj ections. For exanple, if the user wants breakdowns of the

popul ation by race, and there are differences in the incidence by
race, then stratification option ST4 should be used.

Note that the level of detail of the crosstabulation projections
should ordinarily not exceed the |evel of detail of the input data.
For exanple, if a single incidence is specified for the entire
popul ation, then projection cross- tabulations should not be
specified by age x sex x race, unless it is known that the incidence
is in fact the sane for all age x sex x race categories.

The user will usually be able to find reasonably good national -1 eve
data which indicates incidences for the general popul ation, so that
option ST1 may be used. Furthernore, for many target popul ations,
i nci dences by age, by sex, by race, or by combinations (e.g., sex X
race) are available. Incidences are generally not avail able by age x
sex X race, except for conditions that have been studied rather
extensively. If several |owdinensional crosstabulations are
available (e.g., by age, by sex, and by race), procedures are
available for statistically estimating a higher-dinmensional
crosstabul ation (e.g., age x sex x race) fromthese | ower-di nensi ona
crosstabul ati ons.
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There are two different ways in which incidences are entered to the
program For options ST1l, ST3, ST4, and ST7, the programinstructs
the user to enter incidences for each and every stratum "cell"
(combination of levels of the variables of stratification), in a
particul ar order specified by the program and al so specified on the
data entry forns of Appendi x B

For exanpl e, suppose that the follow ng incidence matrix applies:

Race
W O
M .02 .04
Sex
.03 .05

That is, the user w shes to specify incidences by sex and race
(option ST7). In this case, the data entry is as foll ows.

First, the programprints out the follow ng on the video screen

THE FOLLOW NG TYPES OF STRATI FI CATI ON ARE AVAI LABLE:

SEX X RACE

AGE X SEX X RACE

REG ON

REG ON X RACE

ENTER TYPE OF STRATI FI CATI ON (1-10):

=
QN TRWNH
>
f
o
£
i

Since stratification type 7 is desired, the user enters
7 (ENTER)

The program then requests:
ENTER 4 | NCl DENCE PREVALENCE RATES (8X. XXXXXXXX) :

In accordance with the sequence specified by the data entry form of
Appendi x B, the user nust enter the four rates as foll ows:

.02,.03,.04,.05 (ENTER)

The order in which the entries are nade in the data entry fornms is as
foll ows:

I ncrenment age, followed by sex, foll owed by race.

Hence, in the preceding exanple, two age values were input for the
first race, followed by two values for the second race. | ncr enent
age in increasing order of age, sex by nmale followed by fenmal e, and
races in the order in which they were entered in the PARAM data entry
program (and are di splayed by the CHECK progranj.
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The preceding exanple illustrates the data entry procedure for
options ST1, ST3, ST4, and ST7. For the other options, ST2, ST5,
ST6, ST8, ST9, and ST10, the user nust specify up to nine different
rates, and then specify, for each stratumcell, which rate applies.
(This approach is used for all stratification options in which the
total nunber of stratumcells exceeds nine.) For exanple, suppose
that the option ST2 is used, i.e., stratification is desired by age.
Suppose that the incidences are as foll ows:

Age Cat egory I nci dence
0-4 0.0
5-9 0.0
10- 14 .01
15-19 .05
20- 24 .02
25-29 0.0
30- 34 0.0
35-39 0.0
40- 44 0.0
45- 49 0.0
50- 54 0.0
55-59 0.0
60- 64 0.0
65- 69 0.0
70-74 0.0
75+ 0.0

In this exanple, the programwill request:

ENTER TYPE OF STRATI FI CATION (1-10): ,

to which the user will respond:
2 (ENTER)

The programw || then request:

ENTER 9 | NCl DENCE/ PREVALENCE RATES ( 8X. XXXXXXXX) :
to which the user will respond:

0.0,.01,.05,.02 (ENTER

The user enters four different rates, since there are only four
different rates specified in the tabl e shown above. There is no need
to explicitly enter five additional zeros; by depressing the ENTER
key after only four values, the next four values will automatically
be taken as zeros. Since the programrequires that nine val ues be
entered, but the format only allows for the entry of eight val ues at
a time, the ENTER key must be depressed a second tinme, to allow for

the entry of the ninth value (a blank, in this exanple). In an
exanpl e in which nine different values were entered, eight would be
entered on the first line (followed by ENTER), and one would be

entered on the second line (followed by ENTER. )

31



The program next requests:

ENTER 16 |NDICES (ONE FOR EACH AGE COHORT), EACH OF VALUE
1-9 (16X): ,

to which the user nmay respond either with:
1,1,2,3,4,1,1,12,1,1,1,1,1,1,1,1 (ENTER) ,
or
1123411111111111 (ENTER)

The i-th index nunmber in this list indicates which of the four
entered rates applies to the i-th age category. For exanple, the
index "2" in the third position of the index list signifies that the
second rate (.01) applies to the third age category (ages 10-14).

There are limts on the nunber of stratifications of each type (in
addition to the overall limt of four target populations in all. The
followi ng table specifies the maxi num nunber of stratifications of
each type

ST1
ST2
ST3
ST4
ST5
ST6
ST7
ST8
ST9
ST10

B S S i e SR S

From this table, we see that the incidence rates for up to four
target populations can be specified using stratification type ST2
(stratification by age), but only one target population can be
specified using stratification type ST8 (stratification by age, sex,
and race).

The user is requested by the programto enter incidences for each of
the target popul ations specifi ed.

Servi ce Popul ati on Paraneters

Wth regard to service popul ations, there are three different cases
(corresponding to the three options of the Service-System Paraneter
S2). If a "0" is specified for the value of Service-System Paraneter
S2, then no service popul ation data are requested, and the Service
System Paraneter section is skipped. If S2 = 1, then the tota
target population is taken as the service population, i.e., the
service population is all of the persons in the target popul ation.
If S2 = 2, then the service population is a proportion of the target
popul ati on. The factor of proportionality may be less than or
greater than one. These factors, called service ratios, may vary by
the same variables of stratification (age, sex, race, or region) as
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were described for the incidences/prevalences of the Target
Popul ati on Paraneter section, and the procedure and formats for the
data entry of the service ratios are exactly the sane as for the
Target Popul ati on Paraneters.

For exanpl e, suppose that there is only one target popul ation under
study, and that a flat 10% of the target population is served

regardl ess of age, sex, or race, then the user would specify option
ST1 (no stratification), and enter a "1" when requested to enter the
type of stratification. The programwould then pronpt for the rate,
whi ch woul d be entered as ".1" (format X. XXXXXXXX) .

Note that the services, resources, and costs do not vary by
denmographic characteristics of the served population. Any
dependencies of service on age, sex, race, or region nmust be
reflected in the definition of the target population or the service
(served) popul ation. Because of this restriction, it may be
desirable (if services, resources, or costs vary by denographic
characteristics of the person served) to define a service popul ation
as a nunmber of person-years or a nunber of occurrences of a
condition, rather than a nunber of individuals (subset of the target
popul ation).

This conpletes the data entry for the PARAM program

A Note on Updating a Paraneter File

When creating a new paraneter file froman existing paraneter file,
it is often the case that the user retains nmuch of the old data in
the new file, w thout change. For exanple, the user may w sh sinply
to append sone target popul ation data to an exi sting denographi c-data
paraneter file. In this case, the programw || pronpt the user many
times with a request such as:

ENTER 1 TO CHANGE DATA, 0 OTHERW SE

The response in nost cases will be:
0 (ENTER)

To save tine, there is no need to actually enter the "0" -- the user
may sinply depress the ENTER key, and the programw || automatically
interpret that a "0" was entered. 1In this way, the user may very
qui ckly run through those portions of the file which are not to be
changed (such as the denographic paranmeters, in the exanple
specified.)
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lll. How to Use the CHECK Program to Print a Parameter
File

The CHECK program has two uses. Its main use, described in this
chapter, is to print out the contents of a paraneter file. A second
use, to adjust the service paraneters of a paraneter file, is
described in Chapter V.

After using the PARAM program to enter the paraneters, it is
important to review themwith a CHECK run. It is easy to enter a
wong digit, or toinvert two digits, in entering the data to PARAM
Also, if a string of data were entered using the wong format, the
data values will be recorded wong in the paraneter file. For
exanpl e, suppose that a series of fourteen nunbers were required for
entry by PARAM using format 8F10.0, but the user entered ten entries

on the first line and four on the second line (instead of eight
entries on the first line and six on the second line). In this case,
the last two entries on the first |line would be ignored by the

program resulting in an incorrect data entry. The user would not be
aware of such an error until running the CHECK program when it woul d
be seen that two of the entries had been | ost.

In addition to using CHECK to review new data input, it can be used
to obtain a permanent hard-copy record of the contents of the
paranmeter file. The reason for doing this is that the PRQJ program
does not print out any paraneters -- it prints only projections (or
sunmari es of the base-year data). A CHECK printout of the paraneter
file should be attached to the DEST printout, so that the anal yst can
be certain of the paranmeter values to which the PRQJ run corresponds.
The paraneter file name is printed at the beginning of both the
CHECK and PRQJ printouts, for ready conpari son.

The CHECK programis executed by typing CHECK at the Ms-DOS pronpt.
The first request the CHECK program nmakes is:

ENTER 0 TO PRINT EXI STING PARAMETER FILE, 1 TO INPUT NEW
SERVI CE- SYSTEM PARAMETERS FROM  SERVI CE- SYSTEM  ADJUSTMENT

FACTORS: ,
to which the user responds:

0 (ENTER) ,
in order to obtain the desired printout.
The program s next request is:

ENTER NAME OF PARAMETER FI LE (12X)
The user should enter the nane (a valid M5-DOS file nane) exactly as
he defined it in the PARAM run. For exanple, if the file name is
AZ03CS. DAT, the user responds wth:

AZ03CS. DAT ( ENTER)
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The programthen prints the paraneter file. The user may direct the
output to the video nmonitor, the printer, or to a file named
CHECKQUT. FI L .
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IV. How to Use the PROJ Program to Make Projections

The PRQJ program conputes projections based on the paraneter val ues
in the paranmeter file. The PRQJ programis executed by typi ng PRQJ
at the M5S-DOS pronpt. After the program begi ns execution, the user
specifies the nanes of the paranmeter files, the nunber of five-year
periods to project, and the anount of printed output desired.

After printing out a copyright notice on the video screen and on the
line printer, the PRQ programs first request is:

ENTER NAME OF PARAMVETER FI LE (12X):
to which the user responds with entry of the nane that was specified
in the PARAM program run which created the paraneter file, e.g.,
AZ803CS. DAT . The PRQJ programprints out (on the line printer) the
nane of this file, the file header, and the base year.

The program then asks the nunber of five-year periods to project.

Thi s nunber nust be between 0 and 10. If a zero is entered, the
program will analyze the base-year data, but not construct any
projections. The nunber of years to be projected is five tinmes the
entry, e.g., if a"3" is entered, then the programwill project up to

fifteen years into the future. The nunber specified by the user is
printed by the Iine printer. The video request is:

ENTER NO OF FI VE- YEAR PERI ODS TO PRQJECT (0-10):

(Note: If the user enters "1," after the nunber of periods to

project, the program will print out all of the cohort-specific
survival probabilities. Since these quantities are of limted
interest in many applications, the program does not pronpt the user
concerning their printout. If three five-year periods are to be

proj ected, and the survival probabilities are desired, the data entry
iS:

3,1 (ENTER) .)
Next, the programprints the foll owi ng nessage:

THE FOLLOW NG TABLES OR CROSSTABULATI ONS ARE AVAI LABLE:
TOTAL

AGE

SEX

RACE

AGE X SEX

AGE X RACE

SEX X RACE

AGE X SEX X RACE

REG ON

10: REG ON X RACE

SPECI FY CROSSTABS DESIRED (10 NCS, 0 OR 1, FORVAT 10X):

‘O.O?E‘F’?.U.‘ﬁ."?!\?"‘
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This pronpt allows the user to specify which crosstabul ati ons he
wants for the base year. The programw |l repeat this request for
each five-year period, so that different crosstabulations nay be
specified for each five-year projection period.

The user answers this request by typing ten nunbers, each 0 or 1. |If
the i-th nunber of this ten-tuple is a 1, then the i-th type of table
or crosstab will be printed out. For exanple, if only a crosstab of
sex X race is desired for the base year, the user would type:
0000001000 ( ENTER)
If a table by age is also desired, the user would type:
0100001000 ( ENTER)
If the user does not select any tables or crossbulations, then the
anal ysis proceeds to the next projection period. O herwi se, the
program next requests:
ENTER 1 TO SKI P SERVI CE- SYSTEM ANALYSI S, 0 OTHERW SE:

If the user enters a 1 in response, the programw || print out only

demographic information, and not any service-systemrelated
information (on the target populations, service populations,
services, resources, or costs). If a 0 is entered, a full printout

(with both denographic and service-systemdata) will be done. After
responding to this request, the line printer then prints out the
crosstabul ations that were requested by the user.

The programthen prints the follow ng i nformati on and request on the
vi deo screen

PRQIECTI ON PERI GD NO 1
YEARS: 19XX TO 19XX

and repeats the request for the user to specify which crosstabs are
desired, for the first five-year projection period.

After the user specifies the desired crosstabs, the program then
requests:

ENTER 1 TO SKI P SERVI CE- SYSTEM ANALYSI S, 0 OTHERW SE,

to which the user responds 0 or 1, as desired. Next, the program
requests:

ENTER 0 TO PRINT 5-YEAR PRQIECTIONS, 1 TO PRINT 1-YEAR
PRQIECTI ONS: .

If the user specifies a 0, the programwi ll print out the projection
for the fifth year out. |If the user specifies a 1, the programw ||
print internmediate years, and pronpt the user to specify the
i nternmedi ate years for which printouts are desired with the follow ng
request:
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ENTER WHI CH YEARS TO PRQJECT (5 INTEGERS, 0 = NO, 1 = YES,
FORMAT 5X) :

The user enters five nunbers, each O or 1. If the i-th nunber is a
1, then a projection will be printed out for the i-th year. For
exanple, if the user enters 11111, then the programw |l print out

projections for all five years. These internediate-year projections
are conputed by linear interpolation between the results for two
adj acent five-year projection periods.

The program then proceeds to print out all the requested
crosstabul ations for the specified years. After conpletion of this
printout, the programgoes on to the next five-year period (if any),
repeating the requests for the user input described above for each
five-year period.

The user may direct the output to the video termnal, a printer, or a
file nanmed PRQIQOUT. FIL .
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V. How to Use the CHECK Program to Adjust Service-
System Parameters

The service, resource, and cost nodels which are incorporated into
the PRQJ programare very sinple in concept -- they are |inear nodels
i nvolving small nunbers of paraneters. Although these nopdels are
particularly well-suited to investigation of the inpact of naking
mar gi nal changes in a service system it is unlikely that they wll
produce exactly the sane estimtes of service l|evels, resource
| evel s, and cost levels, that are observed in real life -- the actua
systemw ||l be far nore conplicat ed.

After the wuser has specified the target population, service
popul ati on, service, resource, and cost nodels in terns of the
paraneters available in the PARAM program the PRQJ program shoul d be
run for the base year to see how closely the target population
| evel s, service population |evels, service levels, resource |evels,
and cost levels are to known, observabl e, base-year anounts. They

will likely differ somewhat. |If the differences are small, the user
may proceed to nake projections with PRQJ. |[|f sone of the difference
are substantial, however, the user should reexam ne the paraneter
values to nmke certain that they are correct. Once any nmjor
di screpancies are resolved, and the user is satisfied that the
paraneter values are correct, there will still probably remain sone

m nor di screpanci es between the actual base-year anmounts and the PRQJ
base-year anounts.

At this point, the user has a choice to nmake. If the differences are
not significant from a substantive point of view, he may proceed
directly to making PRQJ runs. Alternatively, he may choose to adj ust
the paraneter values so that the PRQJ base-year |evels of the target
popul ati ons, service popul ations, services, resources, and costs
mat ch the actual base-year |evels exactly. If the analyst is
interested in estimating the cost or service changes that will occur
if some change is nade in the service system then mnor
di screpanci es (between PRQJ base-year |evels and actual base- year

levels) in the absolute level are not inportant. In other
situations, however, the user may be interested in estimating the
actual |evel of sone quantity (rather than a relative change). In

such cases, it is best if the base-year |evels conputed by the PRQJ
program are exactly matched to the actual base-year values. This
mat chi ng procedure is called nodel calibration. It is simlar to the
Dem ng- Stefan statistical adjustment procedure ("raking"), or the
"ratio estimation" procedure of sanple survey analysis. The user can
acconplish this match by adjusting the various system paraneters
(target popul ation incidences, service popul ation, service ratios,
service paraneters, resource parameters, and cost paraneters), and
updating the paraneter file with a PARAMrun. Using PARAM solely to
adj ust service-system paraneters is sonewhat cunbersone, however,
since the program first cycles through all of the denopgraphic
paranmeters and data, none of which changes. The CHECK program on
the other hand, can be used to quickly incorporate adjustnents into
the service-system nodel paranmeters, w thout having to run through
all of the PARAM denographi ¢ paraneter and data cycles.
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The CHECK program all ows the user to specify an adjustnment factor, or
adjustnment ratio, for each target population, service popul ation,
service, resource, and cost total that the PRQJ program conputes and
prints out. These adjustnent factors are the ratio of the actual
(observed) base-year |evel of each quantity to the base-year |evel
estimated by PRQJ. The CHECK program uses these adjustnent factors
to create a new paraneter file containing all of the sane denographic
information as the original file, but corrected service-system
paraneters in place of the old service-system paraneters.

Suppose, for exanple, that there is a single target popul ation,
service population, service, resource, and cost, and that the
fol |l owi ng actual - base-year and PRQJ-base-year estinmates are observed.

Act ual PRQJ
Base- Year Base- Year Rati o
Val ue Val ue = Act ual / PRQJ
Target Popul ati on No. 1 5, 362 4. 897 1. 095
Service Population No. 1 2,148 2,099 1.023
Service No. 1 317 246 1.289
Resource No. 1 117 122 . 959
Cost No. 1 33,976 38, 943 . 872

The last colum of the table contains the adjustnent factor, which is
the ratio of the actual base-year values to the values conputed by
PRQJ for the base year. The CHECK programrequests the user to enter
t hese adjustnent factors. These factors are used to nodify the
servi ce-system paraneters of the paraneter file, such that when the
next PROJ run is made, it will match the base-year val ues exactly.
Thi s paraneter adjustnent procedure is much faster than the procedure
of adjusting the service-system paraneters through another run of the
PARAM program which allows the user to nodify all paraneters, both
denmographi ¢ and service-systemrel at ed.

In order to use the CHECK program to adjust the service system
paraneters, the user proceeds as follows. As usual, the programis
begun by typing CHECK at the MS-DCS pronpt. In response to the first
request nmade by CHECK,

ENTER O TO PRI NT EXI STING PARAMETER FILE, 1 TO | MPUTE NEW

SERVI CE- SYSTEM PARANMETERS FROM SERVI CE- SYSTEM ADJUSTMENT

FACTORS: ,
the user responds with the entry:

1 (ENTER)
The program then responds with:

ENTER NAME OF OLD PARAMETER FI LE (12X): ,

to which pronpt the user responds with the nanme of the existing
paraneter file, which contains the paranmeters to be adjusted, e.g.,
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AZB803CS. DAT ( ENTER)
The program then request:
ENTER NAME OF NEW PARAMETER FI LE (12X):

to which the user responds with the entry of a different (unused)
file nane, e.g.,

AZ03CTS2. DAT (ENTER)

The program then instructs the user to enter one adjustnent factor
for each target popul ation, service popul ation, service, resource,
and cost total. For exanple, for the target population totals, the
program requests:

ADJUSTMENT FACTORS FOR TARG POP. . .

ENTER ADJUSTMENT FACTOR ( X. XXX) FOR nnnnnnnn:
wher e nnnnnnnn denotes the nane of the first target population (e.qg.
ELDERLY, or DI SABLED). The user would respond with entry of the
appropriate data. 1In the exanple presented in the above table, this
woul d be:

1. 095 (ENTER)

In simlar fashion ratios are entered for all of the target
popul ati ons, service popul ations, services, resources, and costs
included in the nodel. When wused to adjust service-system
parameters, the CHECK produces all of the sane printout as when it is
used sinply to print out a paraneter file. |In addition, however, it
also prints out the adjustnent factors, and both the old and new
val ues of the service-system paraneters.
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VI. Example 1: National Population Projection, Single-
Race Model

A. Projection Objectives; Data Sources

Projection Ohjectives This and the next several chapters of this
manual present a nunber of exanples of applications of the DESTINY

program package. The purpose of the exanples are several -- to show
in detail howto obtain the data required by the nodel, to illustrate
how to use the nodel, and to provide an indication of the accuracy of
t he nodel projections. For the exanples, the nodel will be set up

with data from 1980 and before, and used to project up to 1990.

Thi s chapter and the followi ng one present exanples which illustrate
in detail the use of the DESTINY package to nake projections of the
US resident population from the base year of 1980. The exanpl es
identify the data sources that were used to construct the paraneter
(using the PARAM progran), and describe the contents of the paraneter
file by means of a CHECK printout. The PRQJ programis then run to
produce a ten-year-out projection of the popul ation.

Thi s chapter addresses a "single-race" nodel, in which all races are
conbi ned. The follow ng chapter addresses a three-race nodel

DESTINY projections may be disaggregated to the sanme |evel of
di saggregation as is represented in the population input data. In
the present chapter, the population i nput data are di saggregated by
age and sex, and the projections may be di saggregated by age and sex.

In the followng chapter, the population input data are
di saggregated by age, sex, and race, and the projections may be
di saggregated by any conbination of those three variables. In

addition to disaggregation by age, sex, and race, later chapters will
illustrate disaggregation by region and by region and race.

In order to permit an assessnment of the reliability of the DESTINY
projections, the projections in this exanple wll be based on
denographic data for the base-year of 1980 that were available in
1982. The DESTINY projections for the year 1990 will be conpared to
US Census data for 1990.

Data Sources A prinmary objective of the DESTINY package is to enabl e
projections to be made using readily accessible denographic data,
available in many libraries. Exanples of such sources are US Census
publications (avail able decennially), the Statistical Abstract of the
United States (avail able every year), the Vital Statistics of the
United States (natality and nortality volunmes avail abl e each year),
and the County and City Data Book (supplenment to the Statistical
Abstract, various years). A major advantage of the Statistical
Abstract is that it is published regularly and contains quite recent
data. Sinmilar publications are available for each state. Al of the
denmographi ¢ data used in the exanples presented in this docunent is
avail able from such sources.
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The denographic data required for the present exanple are avail able
fromthe follow ng three publications

o] CP80 Census of Popul ation, Supplenentary Report PC80-S1-1,
Age, Sex, Race, and Spanish Oigin of the Population by
Regions, Divisions, and States: 1980. Bureau of the
Census, US Department of Conmerce (for sale by the
Superi ntendent of Docunents, Washi ngton, DC 20402), issued
May, 1981. (Data for other years are published in Current
Popul ati on Reports, Series P-25.) This report presents
resi dent popul ati on, i.e., excluding Arned Forces
over seas.

o] VS78: Vital Statistics of the United States, 1978. Vol une
| -- Natality, and Volune 11 -- Mortality, Part A
National Center for Health Statistics, US Departnent of
Heal th and Hunan Services, Hyattsville, MD, 1982.

o] SA81: Statistical Abstract of the United States, 1981.
Bureau of the Census, for sale by the Superintendent of
Docunents, Washi ngton, DC 20402, 1981

These three publications will be referred to in the remainder of this
chapter as CP80, VS78, and SA81, respectively. CP80 provides a
crosstabul ati on of the population by age, sex, and race, where the
age categories are in five-year intervals up to age 85, and 85+.
VS78 provides vital statistics data (birth rates, death rates, infant
nmortality rates, total fertility rates, fertility age distributions,
and life expectancy at birth), also by age, sex, and race. SA81
popul ation data are not sufficiently detailed for use as DESTINY
i nput, since the five-year categories go only to age 65, and 65+.
(DESTINY requires popul ation by five-year age intervals up to age 75,
and 75+.)

Al three publications present data not only for the United States as
a whole (for use with the national-level nodel in the present
chapter), but for regions of the US and for individual states (for
use with the state-level nodels in later chapters). A problemwth
VS data is that, although the data are detailed, there is a four-year
| ag between the | atest year docunmented and the year of publication
(e.g., the data published in 1982 conprise the "1978" edition). SA81
provi des selected vital statistics data on a nore tinely basis (e.g.,
a one- or two-year lag), but the data are generally not as
di saggregated. For exanple, the fertility age distribution presented
in SAB1 is for the US as a whole; VS78 nust be consulted to obtain
the fertility age distribution by race. The SA81 does provide

however, total fertility rates and infant nortality rates by race.

Since the DESTINY package is concerned with popul ati on projections,
t he user should enter paraneter values corresponding to his beliefs

about the denographic situation in the future. It is not necessary
that the denographic paraneter values mrror the val ues experienced
in recent history. Unless the user is perfornming a "what-if"

expl oratory analysis or sensitivity analysis, however, the input
val ues would normally correspond to recent history. For this reason
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much of the discussion of this chapter is concerned with the
identification of estimates derived from historical data. If the
user believes that the future denpographic situation will depart in
sonme fashion from recent history, however, the input values wll
differ fromthe historical val ues.

Wien using historical values of paraneters, the user should nornally
use paraneter values corresponding to the base year, unless there is

substantial year-to-year variability in the paraneter val ues. In
this case, the user should use an average, such as a five-year
average value, as the specified value. |If state or |local-area data

are suspect because of small sanple sizes or rapidly changing
denmographic trends, it would probably be preferable to use nore
stabl e regi onal or national paraneter values, rather than the state
or | ocal -area val ues.

The exampl e presented here does not describe every line of input data
entered into the PARAM CHECK, and PRQJ prograns. I nstead, the
requi red data are described. The user can readily see the order of
i nput of the paraneters from the CHECK printout, which closely
follows the data entry order of the PARAM program

Note on Mgration Data Prior to specifying the data for the desired
run, it is necessary to nmake a few remarks about mnigration data.
Publ i shed mgration data refer to legal mgration, and the actua
mgration in recent years in the US has been nore than double the
| egal amounts. For this reason, SA81 is of little help in providing
data for the DESTINY runs. The approach for obtaining reasonable
mgration data is to nake a single-race projection (as in the present
chapter), and use mgration estimtes produced by the CHECK program
for input to the two-race projection (as in the follow ng chapter).

It may be asked why the CHECK program cannot be used to provide
mgration estinmates from the two-race data. The CHECK program
estimates the difference after ten years between the total popul ation
and the popul ation | evel associated with natural increase (population

growh due to births and deaths, excluding mgration). 1In a single-
race nodel, this difference is a reasonable estinmate of the anount of
mgration over the ten-year period. 1In a nulti-race nodel, however,

this difference is a poor estimate of mgration (by race). There are
two nmain reasons for this. First, race data are very subjective

they are based on the respondent's declaration of race. Amnbi guous
responses nmay be provided to race questions, or a respondent's race
declaration nmay differ in tinme. In addition, the criteria and
procedures for making race classifications have changed over the
years. Second, over a period of years the racial conposition of a
nmul ti-race popul ati on becones interm xed, because of cross-breeding.
A third source of error is associated with the fact that the DESTINY

program estinmates net mgration. If the racial conposition of
emgrants and imrigrants is different, the racial conposition of the
resident population will change over tinme even if there is no net
m gration.
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B. PARAM Run Parameters

| nput Option Paraneters

In running the PARAM program the name USB01. DAT was given to the
paraneter file, and the base year was identified as 1980. The file
header, "US Resident Popul ation,” was used. The seven Input Option
Paraneters were as foll ows:

P1: Nunber of races =1

P2: Nunmber of regions =1

P3: Denographic Parameter Option = 1 (i.e., the denographic
paranmeters are to be the sanme for all ten five-year
proj ection periods)

P4: Life Table Option = 1 (i.e., the survival probabilities
for the population will be determned by the Infant
Mrtality Rate, rather than by the Expectation of Life at
Birth)

P5: External Mgration Option = 1 (i.e., a single mgration
rate and/or mgration nunber wll be specified, to be
used for all projection periods)

P6: Internal Mgration Qption = 0 (no regions are specifi ed,
so there is no internal mgration)

P7: Service System Option = 0 (i.e., no service system
paraneters are included in the nodel).

The program next requests the names of the races. The name "Al" was
ent er ed.

Since the present nodel includes but a single race, just one conplete
set of denographic data is required. These data are given in the
par agraphs that foll ow

An issue that arises immediately is how the values for the node

paraneters shall be determined. In sone instances (e.g., base-year
popul ati on), a base-year value is requested by the nodel. |In other
cases (e.g., infant nortality rate for the first projection period),
it is not obvious what val ue should be used -- the base year val ue,
the average value for the preceding five years, the average val ue for
the preceding ten years, or the extrapolation of a trend of five-year
averages. |In general, the values specified for the first (or later)
projection periods should be the values the user considers nost
i kely for those periods, whether these are continuations of current
values or the results of extrapolations. In general, it is better to
use nulti-year averages for estimates of the future values of
paraneters rather than the base-year value, because of the
significant amount of variability in single-year values for nany
denogr aphi ¢ paraneters.

For the present exanple, we shall generally use the average val ue of
a paraneter for the five years preceding the base year, as the val ue
for the first and | ater projection periods.

Total Fertility Rate
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Total Fertility Rates for the US popul ation are given on page 58 of
SA81, in Table 84, entitled, "Total Fertility Rate and Intrinsic Rate
of Natural Increase: 1940 to 1979." The average val ue for the years
1975-79 is 1.81. (Note that the table values are per 1000 wonen, and
must be divided by 1000 to obtain the per-woman val ues required by
PARAM )

Total Fertility Rates (TFRs) are al so presented on page |-9 of VS78,
in Table 1-6, entitled, "Total Fertility Rates and Birth Rates by Age
of Mot her and Race: United States, Specified Years 1940-55, and Each
Year 1960-1978." The SA81 data are nore recent than the VS78 data
(i.e., for year 1979 vs. 1978).

Fertility Age Distribution

The Fertility Age Distribution for the total US population is found
on page 59 of SA, in Table 85, entitled, "Births and Birth Rates:
1950 to 1979." The last part of the table provides the follow ng
data for the year 1979:

Birth Rate
Age of Mot her per 1000 Wnen
10- 14 years 1.2
15-19 53. 4
20-24 115.7
25-29 115.6
30-34 61.8
35-39 19. 4
40- 44 3.9
45- 49 2
Tot al 371.2

TFR x 1000 (Tot x 5) 1856.

The Fertility Age Distribution data do not vary much from year to
year, and so the single-year (1979) data were used rather than nulti-
year aver ages.

The PARAM program accepts a Fertility Age Distribution (FAD for only
six age categories, i.e., for ages 15-44, rather than for the eight
categories presented above. Combining the two end age categories of
the above table with the adjacent age group nakes a very small
difference in the FAD, and yields the follow ng table:

Birth Rate
Age of Mot her per 1000 Wnen Per cent age

15-19 54.6 . 147
20- 24 115.7 . 312
25-29 115.6 . 312
30-34 61.8 . 166
35-39 19. 4 . 052
40- 44 4.1 . 011
Tot al 371.2 1. 000
TFR x 1000 1856.

(Total x 5)
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Note that the value 371.2 (the sumof the birth rates) is equal to
the Total Fertility Rate of all US persons for 1979 (1.856)
multiplied by 1000 and divided by b5. The "percentage" is the
percentage of total |ifetime births occurring to females in each of
the five-year age cohorts. The set of percentages conprise what will
be referred to henceforth as the Fertility Age D stribution, or FAD

The VS78 source (the same table in which the TFR is presented)
provides the FAD for 1978 (a year ol der than the SA81 source).

Infant Mortality Rate

Infant Mortality Rates are found on page 73 of SA81, in Table 111,

entitled, "Infant, Maternal, and Neonatal Mrtality Rates, and Feta

Mortality Ratios, by Race: 1940 to 1978." The average of the val ues
for years 1975-78 is 14.80. (Mrtality data are also available from
VS78 (Volune I, Part A), but the SA81 data are nore recent.)

(Had a "2" been specified for the Life Table Option paraneter (Input
Option Parameter P4), it would be necessary to enter the Expectation
of Life at Birth instead of the Infant Mortality Rate to the PARAM
program These val ues are found on page 69 of SA81, in Table 105,

entitled, "Expectation of Life at Birth: 1920 to 1979." The average
of the values for years 1975-79 is 73.12. Life expectancy data are
al so available in VS (Volune |1, Part A), in Table 5-1, entitled,

"Abridged Life Tables by Color and Sex: United States, 1978.")

Base- Year Popul ati on by Age and Sex

Base-year popul ation data by age and sex are published in CP80. SA81
al so contains population data, but these data are not usable as
DESTI NY i nput since the age categories above age 65 are conbi ned.

The 1980 resident popul ation data published in CP80 are presented in
the table which follows.

Age Mal e Fenal e

0-4 8, 360, 135 7,984,272

5-9 8, 537, 903 8, 159, 231
10-14 9, 315, 055 8, 925, 864
15-19 10, 751, 544 10, 410, 123
20-24 10, 660, 063 10, 652, 494
25-29 9, 703, 259 9, 814, 413
30-34 8,675, 505 8, 882, 452
35-39 6, 860, 236 7,102,772
40- 44 5, 707, 550 5, 960, 689
45- 49 5, 387, 511 5, 700, 872
50- 54 5, 620, 474 6, 088, 510
55-59 5, 481, 152 6, 132, 902
60- 64 4,669, 307 5,416, 404
65-69 3,902, 083 4,878, 761
70-74 2,853,116 3,943, 626
75+ 3,547, 402 6, 419, 145

Tot al 110, 032, 295 116, 472, 530
Grand Tot al 226, 504, 825
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Crude Birth Rate for Base Year

From SA81, Table 85, the value for 1979 is seen to be 15.09.
(Al t hough 1979 is not the base year (1980), it is the |atest year
avail able, and is a suitable proxy for the 1980 val ue.)

Crude Death Rate for Base Year

From SA81, Table 108, the value for 1979 is seen to be 8.7.

Infant Mortality Rate for the Base Year

Tabl e 111 of SA81 provides the value of 13.8 for 1978.

Popul ati on Ten Years Prior to Base Year

The next data elenment required is the population ten years prior to
the base year. This data itemis available from nunmerous tables of
SA81, such as Table No. 29, page 26: "Resident Popul ation, by Age,
Sex, and Race: 1960 to 1980." The 1970 population is 203, 302, 031

(Note: The figure 203,302,031 is a revised figure, due to corrections
for errors found after the tabul ati ons of SA81 were done. The figure
203, 235, 000 appears in many of the tables of SA81.)

Average Crude Birth Rate for the Ten-Year Period Prior to Base Year

From SA81, Table 85, the average for years 1973-79 is seen to be
15. 14.

Average Crude Death Rate for the Ten-Year Period Prior to Base Year

From SA81, Table 108, the average for years 1973-79 is seen to be
8. 96.

Average Infant Mrtality Rate for the Ten-Year Period Prior to Base
Year

From SA81, Table 111, the average for years 1972-78 is seen to be
16. 08.

External M gration

The final denopgraphic data required by the program are nigration
paranmeters. Mgration data for the US as a whole are found in SA81
Tabl e 628, "Inmigration, 1820 - 1979." The table shows an annual net
m gration of 2.0 per 1,000 for the period 1960 - 1979, and 1.7 per
1,000 for 1970 - 1979. These data are not satisfactory for use by
the DESTINY program The problem is that they reflect |eqal
immgration, and illegal immgration, which is not reflected in these
figures, may be substantial and even exceed legal immigration in
magni t ude.
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Because of the problens inherent in published inmmgration figures, it
is better to estinate net mgration directly fromavail able data on
crude birth rates, crude death rates, and the popul ation ten-year
growmh rate. The procedure is illustrated bel ow

First, we shall derive an estimte of the annual popul ation change
net of births and deaths. For a single-race nodel, the popul ation
change net of births and deaths is due to mgration. There are two
ways to proceed, depending on whether it is desired to represent
mgration as a rate or a nunber. As discussed earlier, if the net
mgration is positive (i.e., the nunber of immgrants into the
country exceeds the nunber of emi grants out of the country), it is
represented as a nmigration nunber, and if the net mnmigration is
negative, it is represented as a mgration rate. The following wll
show the procedures for estimating mgration both ways (as a rate and
as a nunber), but the mgration nunber will be used in the node

specification, since the net migration is positive.

In terns of the annual birth rate, death rate, and migration nunber,
an approxinate expression for the population in year t+l as a
function of the population in year t is:

P, = (1+b-d)p, + M
wher e

p, = population in year t

b = crude birth rate
d = crude death rate
M = annual (net) mgration nunber,

and all of the parameter values represent average values over the
ten-year period prior to the base year

Solving this equation for M in terms of p, and p, yields the
fol | owi ng:

M= (P, - Po(1+b-d)™) (b-d)/((1+b-d)™-1)

Substituting b=.01514, d=.00896, p,=203, 302,031, and p,=226, 504, 825
yields the estinate:

M = 1, 000, 075.

That is, the average net annual number of immgrants per year is
estimated to be M = 1,000,075, which is about double the |ega
i mmigration published in SA81, Table 128.

This is about 5 per thousand popul ation per year. This level is nore
than double the legal mgration rate of 2 per thousand popul ati on per
year. (The legal net migration rate would be even less.) (A certain
anount of the net mgration anmount estinmated above corresponds to a

49



decrease in the Census undercount from 1970 to 1980, and changes in
raci al classification procedures between 1970 and 1980.)

The estimated 1,000,075 is an estimate of mgration (including race
transition) under the assunption that the birth and death rates of
t he popul ation are as specified.

The figure 1,000,075 may be entered to the PARAM program as the
estimate of the annual mgration nunmber. The annual migration rate
is entered as zero (since nigration is specified either by the
m gration nunber or the migration rate, but not both).

As was nentioned, mgration may be represented either as a number (as
above) or as a rate. If migration is represented as a rate, the
fornmula for the population at tinme t is:

p., = (1+b-d+mp, ,

where all of the synbols introduced earlier are defined exactly as
before, and

m = annual net nigration rate.
Solving this equation for min terns of p, and p, yi el ds:
m= (pl0/p0) "' -1 - b + d.

Substituting b=.01514, d=.00896, p,=203, 302,031, and p,=226, 504, 825
inthis fornula yields the estinate:

m = . 004769,

or 4.686 per 1,000. (Note that this is just slightly different from
t he approxi mate val ue M (average of popul ations for base year and ten
years previous) = 1,000,075 /(.5(203, 302, 031+226, 504, 825) = 4. 654 per
1, 000.)

As di scussed, since the net migration into the country is positive,
the migration nunber, M= 1,000,075, will be entered into the PARAM
program and the nmigration rate will be specified as zero (not as
4. 654).

The CHECK program perfornms the conputations required to determ ne
both Mand m As an alternative to performng the conmputations by
hand, zeros nmy be specified initially as the values for the
m gration nunber and rate (in the PARAMinput), and the CHECK program
may be run to obtain the preceding estimtes. The PARAM program nay
then be rerun to change the initial value of zero to the estimted
value (the mgration nunber, M if the net mgration is positive, or
the migration rate, m if the net migration is negative).

Note that the net migration estimte derived for use in the single-

race nodel of this chapter will be used to derive net mgration
estimates for use in the nulti-race nodel of the next chapter.
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This conpletes the data specification for the construction of the
file US801. DAT.

C. Results of CHECK Run

The out put of a CHECK run of the file US801. DAT is shown in Listing 1
(in Appendix D). The programfirst prints out all of the input data.
A review of Listing 1 reveals that all of these input data are as
descri bed above, with the exception of the population figures, which
do not agree past the seventh digit. This minor discrepancy results
fromthe fact that the conputer on which the CHECK run was made is
precise only to seven digits. After printing out the input data, the
program then proceeds to print out additional information, which can
hel p the user assess the validity of the input data.

The programprints out the expectation of life at birth (73.96 years)
corresponding to the infant nortality rate specified for the first
projection period (14.80 deaths per 1,000 live births). (Had the
user specified a life expectancy at birth as the paraneter for
selecting the life table used by the nodel, the program would have
printed out the corresponding infant nortality rate.)

In general, if the user enters the infant nortality rate to specify
the life table (i.e., Life Table Option 1), he should exam ne the
expectation of life at birth for reasonabl eness. Alternatively, if
the expectation of |life at birth is specified, (i.e., Life Table
Option 2), he should examine the infant nortality rate for
r easonabl eness.

If requested by the user (at the beginning of the CHECK run), the
CHECK programprints out a table of survival probabilities by age and
sex.

After printing out the input data, the program provides a nunber of
addi ti onal estimtes. The first is an estinmate of the Total
Fertility Rate estinmated fromthe base-year birth rate and the base-
year population distribution. This estimate, 1.833, is seen to be
gquite close to the value specified for the first projection period,
1. 810.

The program estinmates the general fertility rate (birth rate per
1,000 fenal es of ages 15-44) as 68.18. This conpares with the val ue
of 68.5 found in Table 85 of SA81.

Next, the programestinates the net migration. As discussed above,
the estimated annual net migration nunber is 1,000,075, and the
correspondi ng annual net nmigration rate is 4.686 per 1, 000.

The approxi mate projected popul ation growh rate corresponding to the
nodel parameters specified for the first projection period is 9.62
per 1,000. For the previous ten years, the population growmh rate
per 1,000 was 10. 87.
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The CHECK run reveal s no unusual features in the data. The estinated
base-year and projected total fertility rates are sinmlar, and the
projected annual growth rate is close to the historical growh rate.

A maj or purpose of the CHECK run is to enable the user to carefully
exam ne the nodel input data, to nake sure that no input errors have
occurred.

D. Results of PROJ Run

Listing 2 illustrates a run of the PRQJ program which projects the
popul ation two five-year periods out, fromthe base year of 1980 to
the year of 1990. Fromthe base year of 1980, this run projects a
resident US 1990 popul ation of 250,026, 462. The actual resident
popul ation in 1990 turned out to be 248,710,000 (Statistical Abstract
of the United States 1992 (referred to henceforth as SA92), Table No.
16, "Resident Population, by Race and Hispanic Oigin, 1980 and
1990," page 17. The projection for the total population is hence
seen to be in error by only one-half of one percent.

Since the popul ation data in the present nodel are di saggregated by
age and sex, the projections may be di saggregated by these vari abl es.
Listing 2 includes projections for all possible disaggregations.
(To conserve space, |later projections will often project just a few
of the possible tables and crosstabul ations.) These projections nay
be conpared in detail to data presented in the 1990 Census of
Popul ation, General Population Characteristics, United States
(referred to henceforth as CP90), 1990 CP-1-1, US Departnent of
Commerce, Bureau of the Census, issued Novenber 1992 (available in
nost public libraries). For exanple, the nunber of male persons aged
under five years in 1990 is 9,392,409, and the nunber projected by

DESTINY is 9,229,281 (error of less than two percent).

In general, the relative (percentage) nagnitude of the projections
increases as the level of disaggregation increases. That is,
projections for a particular category (e.g., nmales aged 0-5) are not
as accurate in relative terns as nore-highly-aggregated projections.
Al'so, the magnitude of the errors increases with the distance
(nurmber of years out) of the projection.

The principal conclusions fromthe present exanple is that the data
required for the US-population conbined-race nodel are readily
avai l abl e, and that the DESTINY projections are of a high |evel of
accuracy in this application.

The projection shown in Listing 2 prints the projection only for the
tenth year out. The user nay specify that the projection be printed
in any future year, and a different selection of tables and
crosstabul ations nmay be selected for each year. For exanple, the
user may request that the grand total be printed for every year, and
detail ed crosstabul ations printed in the final projection year.
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VIl. Example 2: National Population Projection, Two-Race
Model

A. Projection Objectives; Data Sources

Projection Objectives This chapter presents an exanple in which the
DESTI NY program package is used to nmke projections of the US
resident population by race. The race categories used in this
exanple are "white" and "other than white.” As in the preceding
chapter, the nodel will be constructed using data available prior to
1980, and used to nake projections to the year 1990. Since the nodel
i nput data are di saggregated by age, sex, and race, the projections
may al so be di saggregated by any conbi nati ons of those vari abl es.

Data Sources The present exanple will use the sane data sources as
the preceding chapter, i.e., CP80, SA81, and VS78. The 1990
conpari son data (for the projected popul ations) are found in CP90 and
SA92.

Mgration Data As discussed in the preceding chapter, one of the
nmotivations for making the single-race projection of that chapter was
to obtain an estinate of the total net mgration. Fromthe CHECK run
of the preceding chapter, the value of 5,000,376 was obtai ned as an
estimate of the five-year net mgration for the US. This nunber will
be used in determning the mgration paraneter values for the two-
race nodel .

B. PARAM Run Parameters

| nput Option Paraneters

In running the PARAM program the name USB02. DAT was given to the
paraneter file, and the base year was identified as 1980. The file
header, "US Resident Popul ation by Race (WO ," was used. The seven
I nput Option Paraneters were as follows:

P1: Nunber of races = 2

P2: Nunmber of regions =1

P3: Denographic Parameter Option = 1 (i.e., the denographic
paraneters are to be the sanme for all ten five-year
proj ection periods)

P4: Life Table Option = 1 (i.e., the survival probabilities
for the population will be determined by the Infant
Mrtality Rate, rather than by the Expectation of Life at
Birth)

P5: External Mgration Option = 1 (i.e., a single emgration
rate and/or mgration nunber wll be specified, to be
used for all projection periods)
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P6: Internal Mgration Option = 0 (no regions are specified,
so there is no internal mgration)

P7: Service System Option = 0 (i.e., no service system
paraneters are included in the nodel).

The program next requests the nanes of the races. The nanes "Wite"
and "Qther" were entered.

The PARAM program requests entry of the denographic data race by
race. |In the present exanple, all of the required data are to be
entered for the "white" race, followed by all of the required data
for the "other" race. To facilitate the discussion in this chapter,
however, the data shall be presented by denographic category. For
exanple, the total fertility rate will be presented for both races,
followed by the fertility age distribution for both races, and so on.

As in the preceding exanple, we shall generally use the average val ue
of the paranmeter for the five years preceding the base year, as the
val ue of paraneters in the projection period.

Total Fertility Rates

The Total Fertility Rates for the two races included in this exanple
(i.e., "white" and "other than white") are given on page 58 of SA81
in Table 84, entitled, "Total Fertility Rate and Intrinsic Rate of
Natural I|ncrease: 1940 to 1979." For whites, the value (average of
data for 1975-79) is 1.717, and for black and other races, the val ue
is 2.334.

Fertility Age Distribution

For the preceding exanple, the Fertility Age Distribution for the
total US population were found on page 59 of SA81, in Table 85,
entitled, "Births and Birth Rates: 1950 to 1979." \Wile these data
were appropriate for the conbined-race nodel, they are not very
suitable for a multi-race nodel, since fertility varies significantly
fromrace to race

Since the DESTINY package is to be used in the present exanple to
make projections by race (white and other), it is desirable to
specify FAD data for the two separate races. Better results are
obtai ned by specifying race-specific data for the Fertility Age
Distribution. Such a distributionis found in Table I-6 of VS78.

The following table is derived from Table I-6 of VS78:

Wi te O her
Birth Rate Birth Rate
Age of Mbther per 1000 Wonen per 1000 Wonen

10- 14 .6 4.1
15-19 43. 6 99.1
20- 24 106. 3 145. 7
25-29 111.1 117.3
30-34 57.9 66. 7
35-39 17.6 27.0
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40- 44 3.5 6.5
45- 49 2 .4

Combi ning the extrenme age categories (to acconmodate the DESTINY

i nput categories), we obtain:
VWi te O her
Birth Rate Birth Rate

Age of Mbdther /1000 Wohnen Proportion /1000 Wnen Proportion
15-19 44, 2 . 130 103. 2 . 221
20- 24 106. 3 . 312 145. 7 . 312
25-29 111.1 . 326 117.3 . 251
30-34 57.9 . 170 66. 7 . 143
35-39 17.6 . 051 27.0 . 058
40- 44 3.7 . 011 6.9 . 015
Tot al 340. 1. 000 466. 8 1. 000
TFR x 1000 1704. 2334.

Note that the Total
the suns of the birth rates by age of nother,
di vi ded by 1, 000.

Fertility Rates (1.704 and 2.334) for 1978 are
multiplied by 5 and

It is seen fromthe preceding display that there is somewhat of a
difference in the Fertility Age Distribution between the races, and
it is hence preferable to use the race-specific data. (It is noted,
however, that the value of the Total Fertility Rate has a nuch nore
pronounced effect on the birth rate than does the Fertility Age
Distribution, and the difference in results introduced by using the
conbi ned Fertility Age Distribution in place of the separate ones
woul d not have been very large.)

Infant Mortality Rate

Infant Mortality Rates for whites and bl ack and other races are found
on page 73 of SA81, in Table 111, entitled, "Infant, Mterial, and

Neonatal Mortality Rates, and Fetal Mrtality Ratios, by Race: 1940
to 1978." The rates (averages for 1975-78) are 12.95 for whites and
22.62 for black and other races.

Base- Year Popul ation by Age, Sex, and Race

Base-year population data by age, sex, and race are published in
CP80. The 1980 popul ation data published in CP80 are presented in

the table which follows. The data for the white race are presented
explicitly in CP80. The data for the other race are obtained by

subtracting the white anounts fromthe total anounts for all races.
Wiite O her
Age Cat egory Mal e Fenal e Mal e Feral e
0-4 6, 482, 766 6, 148, 431 1,877,369 1, 835, 841
5-9 6, 684, 406 6, 346, 611 1, 853, 497 1,812,620
10- 14 7,407,610 7,052,673 1, 907, 445 1,873,191
15-19 8, 631. 389 8, 326, 152 2,120, 155 2,083,971
20- 24 8,680,290 8,603, 095 1,979,773 2,049, 399
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25-29 8, 004, 161 7,978, 484 1, 699, 098 1, 835, 929
30-34 7,298, 603 7,344, 080 1, 376, 902 1, 538, 372
35-39 5, 830, 238 5,928, 994 1, 029, 998 1,173,778
40- 44 4,849,123 4,976,012 858, 427 984, 677
45- 49 4,638, 090 4,817, 869 749, 421 883, 003
50-54 4,918, 050 5, 238, 845 702, 424 849, 665
55-59 4,852, 081 5, 384, 727 629, 071 748,175
60- 64 4,172,521 4,801, 456 496, 786 614, 948
65- 69 3,841, 097 4,329,974 420, 986 548, 787
70-74 2,551, 944 3,542, 234 301, 172 401, 392
75+ 3, 187, 257 5, 851, 527 360, 145 567, 618
Sex Totals 91,669,626 96,671, 164 18, 362, 669 19, 801, 366
Race Total s 188, 340, 790 38, 164, 035

G and Tot al 226, 504, 825

Crude Birth Rate for Base Year

From SA81, Table 85, the value for 1979 is seen to be 14.8 for whites
and 22.8 for others 1979.

Crude Death Rate for Base Year

From SA81, Table 108, the value for 1979 is seen to be 8.8 for whites
and 7.8 for others.

Infant Mirtality Rate for the Base Year

Tabl e 111 of SA81 provides the value of 12.0 for whites and 21.1 for
ot hers for 1978.

Popul ati on Ten Years Prior to Base Year

From SA81 Tabl e No. 29, page 26: "Resident Popul ation, by Age, Sex,
and Race: 1960 to 1980," the 1970 population is seen to be
178,098,000 for whites and (by subtraction from the tota
203, 235, 000) 25, 137,000 for others.

Average Crude Birth Rate for the Ten-Year Period Prior to Base Year

From SA81, Table 85, the average for years 1973-79 is seen to be
14.13 for whites and 21.77 for others.

Average Crude Death Rate for the Ten-Year Period Prior to Base Year

From SA81, Table 108, the average for years 1973-79 is seen to be
9.04 for whites and 8. 33 for others.

Average Infant Mrtality Rate for the Ten-Year Period Prior to Base

Year

From SA81, Table 111, the average for years 1972-78 is seen to be
14.11 for whites and 24.19 for others.
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External M gration

As discussed earlier, published data on immgration refers to |egal
immgration, and is not suitable for use in the DESTINY nodel. From
the discussion of the single-race data in the preceding chapter, an
estimate of 1,000,075 was obtai ned for the annual total net mgration
nunber. The problemrenmains as to how to apportion this total net
m gration nunber anong the two races of the present nodel.

M gration nunbers and rates vary considerably by race, and so it is
not satisfactory sinply to allocate the total in proportion to the US
popul ation race totals. One indication of the relative racial
conposition of inmgrants is provided in SA81 Table 131, entitled,
"Imm grants, by Country of Birth: 1951 to 1979." The data of this
table nay be used to determine an approximtion of the numnber of
white and ot her inmgrants.

The followi ng data are extracted from SA81 Tabl e 131:

Regi on | mm grants, 1975-79

Eur ope 350.4

Asi a 879. 2
North Anerica 854.7
Sout h Aneri ca 155. 8
Africa 48. 8

Australia 6.9
New Zeal and 2.6

O her 10.5
Tot al 2,308.8

This table shows that the legal inmgration from Europe, Anerica,
Australia, and New Zeal and for the years 1975-79 was 1, 368,400. To

estimate imrigration by race, the legal imigrants from these
countries will be classified as white, and all other inmmgrants
(legal or otherwise) will be classified as other. The five-year

figure of 1,368,400 corresponds to an annual nunber of 273, 680.
Subtracting this figure fromthe DESTINY estinate of 1,000075 total
immigrants (legal or otherw se) per five years, this yields 726, 395
as the estimate of inmigrants for the other race category.

These two inmigration estinates are very approximte, since somne
l egal immgrants from Europe, Anerica, Australia, and New Zeal and are
surely nonwhite, some legal inmmgrants from other countries are

surely white, and sone illegal inmmgrants (fromany countries) are
surely white. Also, emigration fromthe US has been ignored. From
readi ly avail abl e published sources, however, little infornmation is
avail able on total immgration (legal and illegal) by race. The
estimate for whites is an approxinate lower limt and the estimate
for others is an approximte upper limt (since all illegal

immigrants are classified as other). Wat this nmeans with respect to
popul ation projections is that the projections for whites are likely
to be low, and the projections for others are likely to be high.

Another limtation of the preceding estimates is that they do not
account for popul ati on changes associated with race transitioning
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(which is included in the external mgration paraneters of the
DESTI NY nodel ).

In summary, published data on migration are of limted value for use
in the DESTINY system Because of the unavailability of satisfactory
publ i shed data on nmigration by race, migration paraneters wll be
estimated as the popul ation change (rate per 1,000 or anount) net of
births and deaths, as was done in the case of the all-races-conbi ned
nmodel . As has been discussed earlier, this estimte includes
popul ati on changes associated with race transitioning (changes in
race declarations, changes in race classification procedures,
intermarriages) as well as with migration. Since the two-race node

is adfferent parametric specification of the popul ation, the sum of
the external mgration estimates for the two races nmay differ a
little fromthe external migration estimate cal culated for the two
races conbi ned.

The fornulas for estinmating net external migration, either as a rate
or an anmount, were given earlier. The fornmula for the anmount is as
foll ows:

M= (p, - P(1+b-d) ™) (b-d)/((1+b-d)™-1) ,
where the synbols are defined as before.

Substituting b=.01413, d=.00904, p,=178, 098, 000, and p,=188, 340, 790
for the white race yields the estimte:

M = 94, 517.

Substituting b=.02177, d=.00833, p,=25, 137,000, and p,=38, 164, 035 for
the other race yields the estimte:

M = 888, 003.

The sum of these two estimates is 982,520, which differs sonewhat
from the estimate of 1,000,075 for both races comnbi ned. These
estimates are sonewhat different fromthe rough mgration estinates
presented above of 273,680 for whites and 726,395 for others
(exclusive of race transitioning). At this point, a decision nust be
made concerni ng whether to use these estimates, derived fromthe data
for the ten-year-period preceding the base year, as the paraneter
values for the projection period, or whether sonme other val ues,
considered nore likely to apply in the projection period, should be
used. The primary factor is whether it is expected that the
mgration rates during the projection period will be simlar to those
for the preceding ten-year period. Another factor to consider is
whet her the ampount of race transitioning for the projection period is
expected to be simlar to that in the past. Since the figure of
273,680 was considered to be an approximte |ower bound for white
m gration (exclusive of race transitioning), the estimte of 94,517
net external white migration may be sonewhat |ow for the projection
peri od. If changes in race classification procedures caused
relatively fewer people to be classified as white in 1970 than in
1980, and if this trend was not expected to continue, a higher figure
shoul d be used for the projection period.
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The goal of the present exanple is to project the population fromthe
base year of 1980, using data that were readily available in 1980.
To keep the exanple as sinple as possible, the estinmated popul ati on
change net of births and deaths (94,517 and 888,083) will be used for
the values of the external migration paraneters, but in should be
understood that other values may be used. For exanple, if it is
believed that illegal imrmigration will increase, higher values would
be indicated. O, it may be desired to construct several alternative
projections under different assunptions about external mgration
| evel s.

This conpletes the data specification for the construction of the
file US802. DAT.

C. Results of CHECK Run

The output of a CHECK run of the file US802. DAT is shown in Listing
3. For each race, the program first prints out all of the input
data. No discrepancies are observed fromthe data presented above.

The estimated Total Fertility Rates for the two races are 1.748 and
2.335, which are in close agreement with the rates specified for the
first projection period (1.717 and 2.334, respectively). The race
transition paraneter values as calculated by the program are
identical to the values cal cul ated manual |y above.

D. Results of PROJ Run

Listing 4 illustrates a run of the PRQJ program which projects the
popul ation two five-year periods out, fromthe base year of 1980 to
the year of 1990. Since the input popul ati on data are di saggregat ed
by age, sex, and race, the projections may be also. The tota
projected population for 1990 is 250, 738,546, which corresponds to
the actual value for 1990 of 248,710,000 (SA92, Table No. 18,
"Resi dent Popul ation, by Age, Race, and Hi spanic Oigin: 1980 and
1990"). This is an error of 1% The projected popul ation for this
exanple differs from the projected population for the previous
(conbi ned-race) nodel since the denographic specification is
different -- nore detailed (two races vs. one) -- and the projection
nodel is nonlinear

The projection yields values of 197,443,844 for white and 53, 294, 702
for other. These correspond to the actual 1990 val ues of 199, 686, 000
for white and (by subtraction fromthe total 248, 710,000) 49, 024, 000
for other (SA92, Table No. 18). These race-specific projections are
inerror by -1.1%and 8.7% respectively. The white race projection
is slightly low and the other race projection is sonmewhat too high.
Since the Total Fertility Rate for black and other races was steadily
i ncreasing over the period 1980-1990, the reason for the overshot is
that the migration nunber specified for the black and other races for
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the projection period was too |arge. This is a not unexpected
result, in view of the fact that the value used for the external
nm grati on nunmber (888,003) for others exceeded the approxi nate upper
limt (726,395) for other nigration. (Based on this result, the
mgration nunbers could be revised to obtain nore accurate
projections froma |ater base year, such as 1990. It is noted that
if the values 273,680 and 726,395 are used for the mgration anounts,
the 1990 projection is 199,252,780 whites and 51, 620, 900 ot hers, both
of which are somewhat closer to the actual 1990 val ues.)
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VIll. Example 3: State Population Projection, Single-Race
Model

A. Projection Objectives; Data Sources

Thi s chapter presents an exanple illustrating the use of the DESTINY
package to make a projection of the population of the state of
Arizona fromthe base year of 1980. The purpose of this exanple is
primarily to obtain a mgration estimate for the three-race nodel
presented in the follow ng chapter

In addition to the national denpbgraphic data sources cited earlier,
the following state data sources were used:

o] CPAZB0: 1980 Census of Popul ati on, Vol une 1,
Characteristics of the Population, Chapter B, General
Popul ati on Characteristics, Part 4, Arizona, PC80-1-B4),
i ssued April 1982, Bureau of the Census, US Departnent of
Conmer ce, Washi ngton, DC

o] VSAZ80: 1980 Arizona Vital Health Statistics, Arizona
Departnment of Health Services, Phoenix, Arizona

These two publications will be referred to in the renmainder of this
chapter as CPAZ80 and VSAZ80, respectively. CPAZ80 includes data on
the state popul ation by age, sex, and race. VSAZ80 includes data on
birth and death rates.

Anot her source of denpgraphic data for Arizona is the Arizona
Statistical Abstract: A 1990 Data Handbook published by the Coll ege
of Business and Public Admi nistration of the University of Arizona,
Tucson, Arizona.

For conpari ng DESTINY projections for 1990 to actual 1990 val ues, the
1990 Census of Population, General Population Characteristics, United
States, 1990 CP-1-1 ("CPUS90"), contains data by age, sex, and race
for each state. Data on county by race (including white, black,
I ndi an, and Hispanic status) are presented in the County and City
Data Book 1994 ("CCDB94"), and also in 1990 Census of Popul ation

General Popul ation Characteristics, Arizona, 1990 ("CPAZ90").

The exanple presented in this chapter is particularly illustrative of
a state-level application of the DESTINY package, since it reveals
the difficulties in obtaining accurate state-level data, and shows
how these difficulties are overcone.

As in the preceding exanples, we will generally use, if available,

the average for the five years preceding the base year as the val ue
of paranmeters in the projection period.
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B. PARAM Run Parameters

The exanpl e presented here includes a single racial group and region,
representing the total population of the state.

In the run of the PARAM program the nanme AZ801. DAT was given to the
paraneter file, and the base year was stated as 1980. (In the file
nane, AZ stands for Arizona, 0 stands for 1980, and 1 is the nunber
of races.

P1: Nunber of races =1

P2: Nunber of regions =1

P3: Denographic Paranmeter Option = 1 (i.e., the denp- graphic
paraneters are to be the sanme for all ten five-year
proj ection periods)

P4: Life Table Option =1 (i.e., the survival prob- abilities
wll be determined by the Infant Mrtality Rate, rather
than by the Life Expectancy at Birth)

P5: External Mgration Option = 1 (i.e., a single mgration
rate and/or mgration nunber wll be specified, to be
used for all projection periods)

P6: Internal Mgration Qption = 0 (no regions are specifi ed,
so there is no internal mgration)

P7: Service System Option = 0 (i.e., no service system
paranmeters are included in the nodel)

The foll ow ng paragraphs describe the denographic data input to the
PARAM pr ogr am

Fertility Age Distribution; Total Fertility Rate

Total Fertility Rates are not available for Arizona from published
state vital statistics sources. VSAZ80 presents crude birth rates
(CBRs), but not Total Fertility Rates (TFRs). The TFR will be hence
be estimated from the CBR and base-year popul ati on data.

The following fornmula relates TFR to CBR and the base-year
popul ati on:

TFR = . 005* CBR* POPT/ BFAC
wher e
TFR = total fertility rate
CBR = crude birth rate
POPT = total popul ation
BFAC = * FAD*FPOP
and
FAD = the "fertility age distribution," i.e., the

62



percentage of total lifetine births occurring to
females in the i-th five-year age cohort

FPOP = femal e population in the i-th five-year age
cohort.

Al'l of the preceding paraneters refer to the base year.

The crude birth rate for Arizona for 1979 is given in on page 60 of
SA81, Table No. 71, "Live Births -- Nunber and Rate, by States, 1960
to 1979": 19.1. Note that this differs sonewhat fromthe 1979 rate
presented in VSAZ80, which is 17.7 (the state 1980 value is 18.4).
Since the state value is nore recent (i.e., for 1980 rather than
1979), we shall use it (i.e., 18.4).

The total population for the base year is 2,718,215 (from CPAZ80).

Since no state-specific data are available on the fertility age
distribution, the national (all-race) data are used. These data,
from SAB1 Table No. 85, were presented on the chapter dealing with
the US single-race nodel, and are presented below, along with the
femal e popul ation for the relevant age cohorts (the full base-year
popul ation distribution by age and sex, from CPAZ80, is presented
later):

Fertility Age Femal e
Age of Mot her Distribution, FAD Popul ati on, FPOP
15-19 . 147 123,734
20- 24 . 312 130, 297
25-29 . 312 116, 911
30- 34 . 166 102, 909
35-39 . 052 82, 540
40- 44 . 011 68, 279
Tot al 1. 000

Substituting in the formula presented above, we obtain

BFAC = .147(123,734) + .312(130,297) + .312(116, 911)
+.166(102, 909) + .052(82,540) + .011(68, 279)

= 117, 443. 837
and so
TFR = . 005(18.4) (2, 718, 215)/ 117, 443. 837
= 2.129 .

Infant Mortality Rate

Data on infant nortality for Arizona are found in SA81, VS78, and
VSAZ80. SA81 presents IMRs for whites and bl acks, but not for all
races conbined (later editions of the SA also report for the total).
VS78 reports IMRs for white and other races, but the data are for
1978, not for 1980. The nobst recent source is VSAZ80. VSAZ80
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reports (Table 3.11) the infant nortality rate for 1980 as 12.4. The
average for years 1975-80 is 13.56; this value will be used for the
first projection period.

Base- Year Popul ati on by Age and Sex

Popul ati on data by age and sex are presented for the year 1980 in
CPAZB0. These data are as foll ows.

Age Mal e Fennl e

0-4 109, 075 104, 808
5-9 107, 650 103, 417

10- 14 111, 583 107, 990
15-19 128, 283 123, 734
20-24 133, 486 130, 297
25-29 119, 140 116, 911
30- 34 104, 855 102, 909
35-39 80, 333 82, 540
40- 44 66, 836 68, 279
45- 49 61, 538 63, 533
50- 54 60, 295 66, 454
55-59 61, 155 71, 352
60- 64 57, 682 66, 718
65- 69 53, 009 61, 835
70-74 39, 867 47, 409
75+ 43, 155 62, 087

Tot al 1, 337,942 1, 380, 273
G and Tot al 2,718, 215

Crude Birth Rate for Base Year

In VSAZ80, Table 2.8, the crude birth rate for Arizona for 1980 is
reported as 18. 4.

Crude Death Rate for Base Year

In VSAZ80, Table 3.3, the crude death rate for 1980 is reported as
7.8.

Infant Mortality Rate for the Base Year

In VSAZ80, Table 3.13, the infant nortality rate for 1980 is reported
as 12. 4.

Popul ati on Ten Years Prior to Base Year

Nunmerous tables in SA81, such as Table No. 8, page 9 ("Resident
Popul ation -- States 1970 to 1980") report the 1970 resident
popul ati on of Arizona as 1, 775, 000.

Note that CPAZBO reports (Table 20) a slightly different figure --
1, 770, 900. The 1,775,000 figure is cited nore frequently, and
appears in later editions of SA. For use in the nulti-race nodel of
the next chapter, however, the 1970 ©population is needed
di saggregated by race. Since these data are presented in CPAZ80
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(Table 17) but not in SA8l, the CPAZ80 data (i.e., the value
1,770,900) will be used, solely for the sake of consistency.

Average Crude Birth Rate for the Ten-Year Period Prior to Base Year

From VSAZ80, Table 2.8, the average for years 1971-80 is seen to be
18. 32.

Average Crude Death Rate for the Ten-Year Period Prior to Base Year

From VSAZ80, Table 3.3, the average for years 1971-80 is seen to be
7.71.

Average Infant Mortality Rate for the Ten-Year Period Prior to Base
Year

From VSAZ80, Table 3.11, the average for years 1971-80 is seen to be
14. 94.

External M gration

As was done before, the annual migration amount will be estinated as
the average annual popul ation change net of births and deaths, which
is:

P, = (1tb-d)p + M
wher e

p, = population in year t

b = crude birth rate
d = crude death rate
M = annual (net) m gration nunber,

and all of the parameter values represent average val ues over the
ten-year period prior to the base year.

Solving this equation for M in terms of p, and p, yields the
fol | owi ng:

M= (p, - P(1+b-d)™) (b-d)/((1+b-d)*-1)

Substituting b=.01832, d=.00771, p,2=1,770,900, and p,=2,718, 215
yields the estimate:

M= 71, 507.

This conpletes the data specification for the construction of the
file AZB801. DAT.
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C. Results of CHECK Run

The output of a CHECK run of the file AZ801.DAT is shown in Listing
5. The printout reveals no errors in the data entry.

The run shows that the manual conputations of the Total Fertility
Rate (2.129) and the annual net mgration nunmber (71,507) were
correct.

D. Results of PROJ Run

Listing 6 illustrates a run of the PRQJ program which projects the
popul ation two five-year periods out, fromthe base year of 1980 to
the year of 1990. Since the input popul ati on data are di saggregat ed
by age and sex, the projections may be also. The projected tota
popul ation for 1990 is 3,694,625, which corresponds to the actual
val ue for 1990 of 3, 665,000 (SA92, Table No. 25, "Resident Popul ation
-- States: 1970 to 1991"). This is an error of less than 1%
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IX. Example 4: State Population Projection, Three-Race,
14-Region Model

A. Projection Objectives; Data Sources

Thi s chapter presents an exanple illustrating the use of the DESTINY
package to nmke a nulti-race, multi-region projection of the
popul ati on of the state of Arizona fromthe base year of 1980. The
races are white, Anerican Indian, and other. The regions are the 14
counties of Arizona.

In the foll owing chapter, the DESTINY package will be used to project
social services to the elderly. That projection will use the
popul ati on nodel constructed in this chapter.

The data sources used for this exanple are the sane as those of the
preceding chapter. A mnor problemthat arose in the present exanple
in that popul ation data were not inmediately avail able by county and
race for 1970 (i.e., 10 years prior to the base year). In order not
to delay preparation of the projections, the 1970 county-by-race data
were estimated. Later, the actual (1970 Census) county-by-race data
were obtained. |In order to illustrate the procedure for estinating
ten-year-prior region-by-race data (for applications in which the
ten-year-prior region-by-race data are unavailable), the estimtion
procedure will be illustrated, and the estimates will be conpared to
the actual val ues. The estimates will be used in this exanple,
rather than the actual values; in a real application, the projection
woul d be redone using the 1970 actual race-by-county val ues.

The special features illustrated in this exanple are the estimtion
of net migration nunbers by race, and the procedure for estinating
regional growth rates and migrati on.

B. PARAM Run Parameters

The exanple presented here includes three racial groups (white

American Indian, and other) and fourteen regions (the fourteen
counties of Arizona in 1980). (Note: In 1983, Yuma County was split
to formthe two counties of Yuma and La Paz. The Yurma County of the
exanpl e presented here refers to the union of the present Yuma and La
Paz Counties.) |In the run of the PARAM program the nane AZ803C. DAT
was given to the paranmeter file, and the base year was stated as
1980. (In the file nane, AZ stands for Arizona, 80 stands for 1980,
3 is the nunber of races, and C stands for county.) The seven | nput
Option Paranmeters were as follows:

P1: Nunber of races = 3
P2: Nunber of regions = 14

67



P3: Denographic Paranmeter Option = 1 (i.e., the denp- graphic
paraneters are to be the sanme for all ten five-year
proj ection periods)

P4: Life Table Option =1 (i.e., the survival prob- abilities
wll be determined by the Infant Mrtality Rate, rather
than by the Life Expectancy at Birth)

P5: External Mgration Option = 1 (i.e., a single mgration

rate and/or mgration nunber wll be specified, to be
used for all projection periods)

P6: Internal Mgration Option =1 (i.e., internal mgra- tion
anong the counties will be specified)

P7: Service System Option = 0 (i.e., no service system

paranmeters are included in the nodel)

The foll ow ng paragraphs describe the denographic data input to the
PARAM program As in the previous chapter, the data are presented
denogr aphi c- cat egor y- by- denogr aphi c-cat egory, rather than race-by-
race (the order requested by the PARAM program)

Total Fertility Rates; Fertility Age Distributions

Total Fertility Rates are not available by race for Arizona from
published state vital statistics sources, and they are not avail abl e
by state in VS78. Hence, the TFRs will be estimated, using the
formul a

TFR = . 005* CBR* POPT/ BFAC

given earlier. In order to use this fornula, data are required, by
race, for crude birth rates for the base year, for the total
popul ation in the base year, for the fertility age distribution, and
for the femal e populations in the child-bearing age categories.

The required popul ation data are avail able from CPAZ80 (Table 17,
"Race by Sex: 1900 to 1980"). The total popul ations for 1980 for the
three races of the nodel are 2,240,761 for whites, 152,498 for
Anerican I ndians, and 324,956 for others.

obtai ning data on crude birth rates for 1980 is problematic. VS78
presents crude birth rates by state or by race, but not by race for
each state. Al t hough data on births are available by race from
VSAZ80, the racial «classification used for these data do not
correspond to the racial classifications used for the popul ation
figures available from the Census. For this reason, it is not
possible to construct rates directly from the birth-by-race data
presented in the Arizona vital statistics report (VSAZ80).

The follow ng table presents the 1980 US Census data on the Arizona
popul ati on by race (CPAZ80, Table 17. "Race by Sex: 1900 to 1980"),
and the 1980 Arizona vital statistics data on Arizona births by race
(VSAZ80, Table 2.12).

Ari zona Ari zona
1980 1980 Cr ude
Popul ati on Race Births Birth

Race (CPAZ80) Percent of Child (VSAZ80) Percent Rate
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Wite 2,240,761 82.4 VWi te 42,308 84.6 18.9
I ndi an 152, 498 5.6 I ndi an 5,061 10. 1 33.2
Bl ack 74,977 2.8 Bl ack 2,062 4.1 27.5
O her 249, 979 9.2 Asi an 618 1.2
Total 2,718,215 100.0 Tot al 50, 049 100.0

The problemis apparent: the Asian birth category of VSAZ80 does not
correspond to the G her popul ation category of CP80. Evidently, many
births that would be classified as "other" using US Census race
classification criteria are included in other categories in the state
birth counts. Birth rates estimated fromthe preceding data woul d be
seriously biased (low for the "other" race category (nonwhite,
nonl ndi an) of the nodel.

Note that since the nodel will be projecting the popul ati ons obt ai ned
fromthe CP80 source, it is the birth rates that must correspond to
t hose popul ati on categories, and not vice versa.

To overcone the conparability problem crude birth rates will be
estimated for the white and Indian categories fromthe VSAZ80 data,
but the US crude birth rate will be used for the other category.
Thi s approach produces 18.9 for the white crude birth rate (VSAZ80,
Table 2.12), 33.2 for the Indian crude birth rate (also Table 2.12),
and 22.8 for the other crude birth rate (SA81, Table 85).

The remaining data required by the TFR estimation fornmula are the
fertility age distributions and the populations of fermales in the
fertile age categories.

For the fertility age distributions, the national-level data
presented in VS78 will be used (no state-level FAD data are avail abl e
from VSAZ80). These data are available for total, white, all other
and bl ack races. The data for the "all other" race category will be
used for the Indians and other race category of the nodel. These
data were presented earlier in the chapter dealing with the US two-
race nodel, and are presented in the follow ng table.

Fertility Age Distribution

Age Wiite I ndi an O her
15-19 . 130 . 221 . 221
20- 24 . 312 . 312 . 312
25- 29 . 326 . 251 . 251
30- 34 . 170 . 143 . 143
35-39 . 051 . 058 . 058
40- 44 . 011 . 015 . 015
Tot al 1. 000 1. 000 1. 000

The final data required are the nunbers of fermales in the fertile age
cohorts. These counts are available from Tabl e 20 of CPAZ80, and are
presented in the following table (the conplete population
distributions are presented |l ater).

Femal e Popul ati on
Age Wi te | ndi an O her
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15-19 95, 899 9, 973 17, 862
20-24 104, 137 7,979 18, 181

25-29 95, 364 6, 237 15, 310
30- 34 85, 981 4,988 11, 940
35-39 69, 718 4,054 8, 768
40- 44 57, 394 3,522 7,363

Wth the preceding data, the TFR estimates may now be cal cul ated for
the three race categories.

For whites, we have:

BFAC = . 130(95, 899) + .312(104, 137) + .326(95, 364)
+.170(85,981) + .051(69, 718) + .011(57, 394)

= 94, 850. 00
and
TFR = . 005*18. 9*2, 240, 761/ 94, 850. 00 = 2. 232.
For 1 ndi ans, we have:

BFAC = .221(9, 973) + .312(7,979) + .251(6, 237)
+ .143(4,988) + .058(4,054) + .015(3,522)

= 7,260. 214
and
TFR = . 005*33. 2*152, 498/ 7, 260. 214 = 3. 487.
For others, we have:

BFAC = .221(17, 862) + .312(18,181) + .251(15, 310)
+ .143(11, 940) + .058(8, 768) + .015(7, 363)

= 15, 789. 193
and
TFR = . 005*22. 8*324, 956/ 15, 789. 193 = 2. 346.

Infant Mortality Rates

Infant Mortality Rates are available fromVS78 by state, for the race
categories total, white and all other (Table 2-6, "Infant Mortality
Rates by Color: United States, Each Division and State, 1974-78").
(Later editions of VS also present data for the black race category.)

SA81 presents I MR data by state for white and bl ack races. VSAZ80
presents birth and infant death data for white, Indian, black, and
Asi an races.

Estimation of the Infant Mrtality Rate (IMR) for Arizona faces
simlar problens to those encountered in estimation of the Tota
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Fertility Rates, nanely the inconparability of the Arizona vita
statistics race categories with the Census popul ati on race categories
(which are used for the nodel popul ation categories). The data
presented in VSAZ80 for births (Table 2.12) and infant deaths (Table
3.12) are as foll ows:

Ari zona
Ari zona 1980
Race 1980 Race I nf ant I nf ant
of Births of Deat hs Mortality
Child (VSAZ80) Percent Child (VSAZ80) Percent Rate
Wi te 42, 308 84.6 \Wite 497 80. 3 11.7
I ndi an 5, 061 10.1 I ndi an 82 13.2 16. 2
Bl ack 2,062 4.1 Bl ack 40 6.5 19. 4
Asi an 618 1.2 Asian 0 0.0 0.0
Tot al 50, 049 100.0 Tot al 619 100.0 12. 4
W shall use the IMRs calculated from the VSAZB0 state data for
whites (11.7) and Indians (16.2), but use the SA81 national data for
bl ack and other races (21.1 for 1978, from Table No. 111) for the
ot her race category.
Base- Year Popul ation by Age, Sex, and Race
Base-year population data by age, sex, and race are presented in
CPAZB0O (Table 20, "Age by Race and Sex: 1910 to 1980").

Unfortunately, these data are presented for white and bl ack (and, by
subtraction, for other than white or black), but not for white

I ndian, and other than white or Indian. The Indian population is
presented by age and sex for all counties except G eenlee and Santa
Cruz. For these two counties, the population is presented by age and
sex, but only the total Indian population is specified. The Indian
popul ation by age and sex for these counties was estimted by
nmul tiplying the age-sex distribution of the county by the proportion
Indian in each county (.0200772 for Geenlee and .0027861 for Santa
Cruz.) The age x sex Indian population distribution was added for
all counties to obtain the age x sex Indian popul ation distribution
for the entire state.

The age by sex population distribution for Arizona for 1980 for the

three racial groups of interest is as foll ows:
Wi te I ndi an O her
Cat egory Mal e Fenal e Mal e Fenal e Mal e Fenal e
0-4 79, 351 76,208 9,853 9,732 19,871 18,868
5-9 80, 415 76,578 9,288 9,237 17,947 17,602
10- 14 85, 306 82,032 9,575 9,465 16,702 16,493
15-19 99, 026 95,899 9,931 9,973 19,326 17,862
20- 24 106, 315 104,137 7,250 7,979 19,921 18,181
25- 29 96, 311 95,364 5,681 6,237 17,148 15,310
30- 34 87, 382 85,981 4,817 4,988 12,656 11,940
35-39 68, 203 69,718 3,524 4,054 8,606 8,768
40- 44 56, 493 57,374 3,120 3,522 7,223 7,363
45- 49 52,916 54,059 2,532 3,103 6, 090 6, 371



50- 54 53, 052 58,170 2,123 2,579 5,120 5, 705
55-59 55, 155 64,721 1,758 2,122 4,242 4,509
60- 64 53, 162 61,749 1,362 1,555 3, 158 3,414
65- 69 49, 283 57,527 1,154 1,382 2,572 2,926
70-74 37,022 44,379 928 916 1,917 2,114

75+ 39, 590 57,863 1,349 1,409 2,216 2,815
Sex Tot. 1,098,982 1,141,779 74,245 78,253 164, 715 160, 241
Race Totals 2,240,761 152, 498 324, 956
G and Tot al 2,718, 215

Crude Birth Rate for Base Year

As discussed earlier, we shall use the birth rates derived from
VSAZ80 (births) and CPAZ80 (population) for the white and Indian
races, and the SA81 data for the other race category. These val ues
are 18.9 for whites, 33.2 for Indians, and 22.8 for others.

Crude Death Rate for Base Year

Crude death rates are available by race or by state from SA81 and
VS78, but not by state and race. Data on deaths by race are
avai |l abl e from VSAZ80. As was the case with the VSAZ80 data on
births, these data are not conparable with the CPAZ80 popul ation
data. The follow ng table presents the death data from VSAZ80 (Tabl e
3.5).

Ari zona Ari zona

1980 Race 1980 Cr ude
Popul ati on of Deat hs Deat h
Race (CPAZ80) Percent Child (VSAZ80) Percent Rate
White 2,240,761 82.4 Wi te 19, 631 92.4 8.8
I ndi an 152, 498 5.6 I ndi an 988 4.7 6.5
Bl ack 74,977 2.8 Bl ack 552 2.6 7.4

O her 249, 979 9.2 Asi an 55 0.3

Total 2,718,215 100.0 Total 21, 226 100.0
W shall use the crude death rate fromthe VSAZ80 data for whites and
Indians (8.8 and 6.5 respectively), but the national-level data from
SA81 for the other race category (7.8 for 1979, Table 108).

Infant Mirtality Rate for the Base Year

As di scussed earlier, we shall use | MR data derived from VSAZ80 f or
the white and Indian races, but national-level data presented in SA81
for the other race category. These rates are 11.7 for whites, 16.2
for Indians, and 21.1 for other.

In VSAZ80, Table 3.13, the infant nortality rate for 1980 is reported
as 12.4.

Popul ati on Ten Years Prior to Base Year

Data for the 1970 popul ation by race are avail able from CPAZ80 (Tabl e
17, "Race by Sex: 1900 to 1980"). These data are as follows:
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1,604,948 for whites, 95,812 for Indians, and (by subtraction from
the total of 1,770,900) 70,140 for others.

Average Crude Birth Rate for the Ten-Year Period Prior to Base Year

Data on birth rates by race for the entire ten-year period prior to
the base year are available frompast editions of the Arizona Vital
Health Statistics, but these data are not readily available. For
this reason, the base-year data presented above shall be used (18.9
for whites, 33.2 for Indians, and 22.8 for others).

Average Crude Death Rate for the Ten-Year Period Prior to Base Year

For the same reason given in the preceding paragraph on crude birth
rates, the base-year data presented above will be used (8.8 for
whites, 6.5 for Indians, and 7.8 for others).

Average Infant Mortality Rate for the Ten-Year Period Prior to Base
Year

For the sane reason given above, the base-year data presented above
will be used (11.7 for whites, 16.2 for Indians, and 21.1 for
ot hers).

Base- Year Popul ati on by Reqi on ( County)

CPAZ80 presents the popul ati on of each county, by race. The data are
presented in the table which foll ows:

Popul ati on by Race (Base Year, 1980)

County VWi te | ndi an O her Tot al

Apache 11, 902 39, 024 1,182 52,108
Cochi se 73, 261 489 11, 936 85, 686
Coconi no 49, 235 20, 904 4, 869 75, 008
Gla 30, 147 5,083 1, 850 37,080
Gr aham 17, 085 2,740 3, 037 22, 862
G eenl ee 9, 357 229 1, 820 11, 406
Mar i copa 1, 307, 455 22,788 178, 809 1, 509, 052
Mohave 53, 477 1, 462 926 55, 865
Navaj o 32,543 32,122 2,964 67, 629
Pi ma 442,888 14, 880 73, 675 531, 443
Pi nal 61, 849 8, 487 20, 582 90, 918
Santa Cruz 16, 515 57 3, 887 20, 459
Yavapai 65, 322 997 1, 826 68, 145
Yunma 69, 725 3,236 17,593 90, 554
Tot al 2,240, 761 152, 498 324, 956 2,718, 215

External M gration

External mgration will be estimated, as before, as the change in
popul ation net of births and deaths. Using the sane formula (M= (p,
- p,(1+b-d) ™) (b-d)/ ((1+b-d)*-1)) as before, the estinmates 44,535 for
whites, 2,462 for Indians, and 22,756 for others are obtained. These
estimates are considered "rough," since the data on fertility rates
by race were approxinmate, especially for the other race category.
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Errors in the fertility rate will affect the migration estinate
(since this estimate is the population net of estimated births and
deaths, and the estimated births is uncertain), but these errors tend
to conpensate (i.e., if the TFR for others is too |l ow, the externa
mgration estimate will be too high, and vice versa).

Regi onal Popul ati ons Ten Years Prior to Base Year

As nentioned earlier, county-by-race data were not immediately
avail able (fromthe US Bureau of the Census) for the year 1970, and
so these data were estinated. Later, the actual 1970 data were
received. The followi ng paragraphs illustrate a procedure for
estimating region-by-race data for a ten-year-earlier year, using
base-year regi on-by-race data.

The data that were initially available for 1970 were the popul ati on
totals for the three races and the population totals for the 14
counties (i.e., the "marginal" totals are available for race and
county). For 1980, the data were available for county-by-race.
These data may be used to conpute estimates of the proportion of
popul ation in each race-by-county category. Wat is desired is to
determine an allocation of the 1970 popul ati on over the various race-
by-county categories that matches the marginal race and county
totals, for which the race-by-county proportions are "close" to the
1980 val ues.

The problem of determining a set of race-by-county category counts
that matches the specified marginal totals and is close to the
specified cell proportions is called "statistical adjustnment of

data." The recommended procedure for solving this problemis to
determine the adjustnments by the nmethod of |east-squares, using a
procedure known as "Dem ng-Stefan raking." To avoid the conplexity

of this (iterative) nmethod, we shall use a sinpler procedure.

The procedure we shall use involves two steps. First, we shall
apportion the total 1970 popul ation for each race to the counties in
proportion to the 1980 county popul ations for the race. The probl em
that arises is that the county popul ations (sumred over all races)
obtained in this way may not match the known 1970 totals. To address
this problem the popul ation values for the white race (usually the
| argest in every county) will be adjusted (in each county) to force
the county total to natch the known 1970 county total

The result of applying the first step produces the follow ng table:

Popul ati on by Race (Estimated, 1970, Unadj usted)
Unadj ust ed 1970

County Wi te | ndi an O her Tot al Tot a
Apache 8, 525 24,518 255 33, 298 32, 298
Cochi se 52,473 307 2,576 55, 356 61, 910
Coconi no 35, 265 13, 134 1, 051 49, 450 48, 326
Gla 21, 593 3,194 399 25, 186 29, 255
G aham 12, 237 1,721 656 14, 614 16,578
G eenl ee 6, 702 144 393 7,239 10, 330
Mar i copa 936, 466 14, 317 38, 595 989, 378 967, 522
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Mohave 38, 303 919 200 39, 422 25, 857
Navaj o 23, 309 20,182 640 44,131 47,715
Pi ma 317, 219 9, 349 15, 902 342,470 351, 667
Pi nal 44, 299 5,332 4,443 54,074 67,916
Santa Cruz 11, 829 36 839 12, 704 13, 966
Yavapai 46, 787 626 394 47, 807 36, 733
Yuma 49, 941 2,033 3,797 55, 771 60, 827
Tot al 1, 604, 948 95, 812 70,140 1,770,900 1,770,900

The result of adjusting the white county amobunts so that the three
races sumto the correct county totals (by adding the 1970 total |ess
t he unadjusted total to each white anount) is as follows:

Popul ati on by Race (Estimated, 1970)

1970
Count y VWi te | ndi an G her Tot al
Apache 7,525 24,518 255 32, 298
Cochi se 59, 027 307 2,576 61, 910
Coconi no 34, 141 13,134 1, 051 48, 326
Gla 25, 662 3,194 399 29, 255
G aham 14, 201 1,721 656 16,578
G eenl ee 9, 793 144 393 10, 330
Mari copa 914, 610 14, 317 38, 595 967, 522
Mohave 24,738 919 200 25, 857
Navaj o 26, 893 20, 182 640 47,715
Pi ma 326, 416 9, 349 15, 902 351, 667
Pi nal 58, 141 5, 332 4,443 67,916
Santa Cruz 13, 091 36 839 13, 966
Yavapai 35, 713 626 394 36, 733
Yuma 54,997 2,033 3,797 60, 827
Tot al 1, 604, 948 95, 812 70,140 1,770,900

The entries of this table are entered into to programas the regional
popul ati ons ten years prior to the base year

The followi ng table shows the actual 1970 regi on-by-race val ues, for
conmparison to the estinmated values. (The source of the data is 1970
Census of Population, Volume 1, Characteristics of the Popul ation,
Part 4: Arizona, US Departnent of Commrerce, Bureau of the Census,
Washi ngton, DC 1972. The other val ues are obtai ned by subtraction of
the white and Indian values fromthe total.)

Popul ati on by Race (Actual 1970)

1970
Count y Wi te | ndi an O her Tot a
Apache 7,734 23,994 570 32, 298
Cochi se 59, 250 152 2,508 61, 910
Coconi no 34,512 11, 996 1,818 48, 326
Gla 24, 409 4,591 255 29, 255
G aham 14,124 1, 682 772 16, 578
G eenl ee 10, 099 124 107 10, 330
Mar i copa 914, 464 11, 159 41, 899 967, 522
Mohave 24, 850 869 138 25, 857
Navaj o 23,425 23,023 1, 267 47,715
Pi ma 329, 278 8, 837 13,552 351, 667
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Pi nal 57,516 6, 405 3,995 67,916

Santa Cruz 13, 740 22 204 13, 966
Yavapai 35, 754 686 293 36, 733
Yuna 55, 793 2,033 3,001 60, 827
Tot al 1,604,948 95,812 70,140 1,770,900

In general, the estimated values are close to the actual values.
Large relative errors occur for sonme of the counties having very
smal | nunbers of Indian and other races. Except for these instances,
using the estimted val ues instead of the actual values will have a
negligi bl e inpact on the projection results.

Internal M gration

As discussed earlier, the paranmeters used to determine internal
mgration are the anpunt (or rate) of population change net of
births, deaths, and net external nmigration allocated proportional to
region (county) popul ation si ze.

The fornulas for estimating the internal migration paraneter val ues
are simlar to those used for estimating external mgration
par aneters.

The fornmulas for the internal nigration amount (N) and the internal
mgration rate (n) are:

N = (P - Po(1+b-d+m) ) (b-d+m)/ ((1+b-d+m) - 1) - M
and

= ((pM)/p) " -1 - b +d-m

=]
|

wher e

C = " (1+b-d+mr)' ,

the sumis from 1l to 9, and the other synbols are as previously
defined. 1In this case, however, p, refers to a county popul ation of
a particular race in the base year, and p, refers to the county
popul ation of a particular race ten years previous. Al so, the value
of M for each county is the total external mnmigration for the race
times the proportion of the race in that county, where the externa
mgration is estimated (as above) as the popul ati on change net of
births and deaths.

The fornula for the anbunt is a closed-form expression, whereas the
fornula for the rate is not (i.e., n occurs on both sides of the
equation and it is not possible to obtain a closed-form expression
for n). The CHECK program eval uates both of these expressions (using
an iterative nethod for the rate), and so it is not necessary to
performthe conputations by hand.

As an approximation for the rate, the anount divided by the
popul ation, times 1,000, may be used.
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The following table presents the values of the internal mgration
anounts and rates (per 1,000) for the three races, as determ ned by
the preceding formula for Nand n. As discussed earlier, the anount
will be used (entered to the PARAM progran) if the estimate is

positive (or zero), and the rate will be used otherw se.
Internal Mgration Amounts and Rates
VWi te I ndi an O her
Count y Amount Rate Anount Rate Anount Rate
Apache 106 11. 257 0 . 001 0 . 021
Cochi se -692 -10.599 0 . 070 0 . 005
Coconi no 119 2.290 0 -.003 0 -.002
Gla -430 -15.539 0 -.013 0 . 033
Graham -207 -13.399 0 . 027 0 -.031
G eenl ee -327 -34.043 0 -.079 0 -.018
Mar i copa 2,309 2.130 0 . 002 0 . 000
Mbhave 1,433 39. 480 0 -. 045 0 -. 027
Navaj o -379 -12.877 0 -.001 0 -.016
Pi ma -972 -2.576 0 -.001 0 . 001
Pi nal -1,462 -24.442 0 . 004 0 -. 005
Santa Cruz -133 -9.132 0 -. 486 0 -.001
Yavapai 1,170 24, 387 0 . 059 0 . 014
Yuma -534 -8.687 0 . 006 0 . 004
Tot al 0 0 0

The internal mgration anmounts for Indians and others are zeros for
all counties because the populations for 1970 for those races were
estimated for each county as proportional to the 1980 popul ati ons.

Sone of the internal migration rates are so large that it is
difficult to inmagine that they would continue for very long. The
value 39.480 for the white race in Mbhave County, for exanple,
corresponds to a migration of about 4% per year, net of births

deat hs, and proportional allocation of external mgration. Al though
the estimted values will be used for this exanple, in a real
application consideration would be given to reducing the magnitudes
of migration paraneters that are very large (since continuation of
hi gh rates for many years is unlikely).

This conpletes the data specification for the construction of the
file AzZB803. DAT.

C. Results of CHECK Run

The output of a CHECK run of the file AZ803C DAT is shown in Listing
7. The printout reveals no errors in the data entry.

The run shows that the manual conputations of the Total Fertility
Rates (2.232, 3.487, and 2.346) were correct.
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D. Results of PROJ Run

Listing 8 illustrates a run of the PRQJ program which projects the
popul ation two five-year periods out, fromthe base year of 1980 to
the year of 1990. Since the input population data are di saggregated
by age, sex, race, and region, the projections may be al so. The
total projected population for 1990 is 3,735,219, which corresponds
to the actual value for 1990 of 3,665,000 (SA92, Table No. 25,
"Resi dent Population -- States: 1970 to 1991"). This is an error of
1. 9%

Note that the 1990 total - popul ati on projection of this nodel differs
slightly fromthe 1990 total -popul ation projection of the single-race
nodel of the preceding chapter (3,694, 625). It is not quite as
accurate, probably a result of the difficulty of estimating net
m gration by race.

The projections for 1990 by race are 2,886,323 for whites, 228, 240
for Indians, and 620,656 for others. These may be conpared to the
actual 1990 figures available fromthe 1990 Census (1990 Census of
Popul ati on, General Population Characteristics, United States, 1990
CP-1-1, issued Novenber, 1992, US Departnent of Conmerce, Bureau of
t he Census, Washington, DC (henceforth referred to as CP90), Table
262, "Age and Sex by Race and Hispanic Origin: 1990"): 3,665,228
total, 2,963,186 for whites, 203,527 for Indians, and (by
subtraction) 498,515 for others. The errors in these race-by-race
projections are -2.6% for whites, 12.1% for Indians, and 24.5% for
others. These results are displayed in the follow ng table.

1990 Projected 1990 Actual Percentage

Race Popul ati on Popul ati on Error
White 2, 886, 323 2,963, 186 -2.6
| ndi an 228, 240 203, 527 12. 1
O her 620, 656 498, 515 24.5
Tot al 3,735,219 3, 665, 228 1.9

The projection for the other race is poor. The reason for this is
that the explosive growmh in this racial group from 1970 to 1980
(70,140 to 324,956, or an average annual rate of 16.6% dropped
dramatically for the 1980-1990 decade (from 324,956 to 498,515, or an
average annual rate of only 4.4%. It is not known whether this
dramatic drop in the growh rate of the other race category is the
result of substantial changes in race classification procedures
racial mxing, or a real drop in the nunber of other-race persons
mgrating to Arizona.

The projections for 1990 by county may be conpared to the 1990 actua

values, available from the County and City Data Book, 1994, US
Departnent of Conmerce, Bureau of the Census, Washington, DC. The
following table conpares the 1990 county projections and the 1990
actual val ues.

1990 Projected 1990 Actual Percentage
Count y Popul ati on Popul ati on Error
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Apache 72, 497 61, 591 17.7
Cochi se 97, 683 97, 624 .1
Coconi no 97,171 96, 591 .6
Gla 40, 759 40, 216 1.4
Graham 26, 383 26, 554 -.6
G eenl ee 11, 039 8, 008 37.8
La Paz * 13, 884 *
Mar i copa 1, 893, 992 2,122,101 -10.7
Mohave 83, 827 93, 497 -10. 3
Navaj o 84, 127 77, 658 8.3
Pi ma 649, 633 666, 880 -2.6
Pi nal 101, 590 116, 379 -12.7
Santa Cruz 24,075 29, 676 -18.9
Yavapai 95, 609 107, 714 -11.2
Yuma 108, 068 106, 895 - 10. 5*
Tot al 3,735, 219 3, 665, 228 1.9

No projection is available for La Paz County, since that county was
created in 1983, and was not included in the nodel. Since that
county was created from Yuma County, the sum of the 1990 actual
popul ations for La Paz and Yuma Counties (120, 779) should be conpared
to the projection for Yuma County (108, 068). The error in this
projection is -10.5% The largest projection error is for Geenlee
County, for which the popul ation decreased from 11,406 to 8,008
bet ween 1980 and 1990.

The average absol ute projection error for the county projections is
10.4% For 10-year-out projections for highly disaggregated |oca
areas in a state in which the population is growi ng rapidly because
of mgration, errors of this magnitude are considered very
reasonabl e. The nmagnitude of the errors for nearer-term projections
woul d be | ess.

The following table shows the 1990 projections by race and county and
conpares themto the 1990 actual values. The actual values are from
CCDB94, with the "other" race obtained by subtracting the white and
I ndi an anobunts fromthe county totals.

1990 Popul ation by Race and County

Wi te I ndi an O her
County Projected Actual Projected Actual Projected Actua
Apache 15, 397 12,456 55,256 47,803 1, 844 1, 332
Cochi se 78, 373 79, 724 692 790 18,618 17,110
Coconi no 59, 977 61,836 29,599 28,233 7,595 6, 522
Gla 30, 676 30, 776 7,197 5, 238 2, 886 4,202
G aham 17, 766 20, 603 3, 880 3,951 4,737 2,000
G eenl ee 7,876 6, 835 324 183 2,839 990
La Paz * 10, 335 * 2,402 * 1, 107
Mari copa 1,582,814 1,799,420 32,267 38,017 278,911 284, 664
Mohave 80, 313 88, 834 2,070 2,145 1, 444 2,518
Navaj o 34, 020 34,205 45,483 40, 417 4,623 3, 036
Pi ma 513, 643 524,976 21,069 20,330 114,920 121,574
Pi nal 57, 469 87,219 12,017 10,785 32,104 18,375
Sta Cruz 17,931 22,159 81 64 6, 063 7, 453
Yavapai 91, 349 103, 106 1,412 1, 740 2, 848 2, 868
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Yuma 76, 044* 80, 702* 4,582* 1,429* 27,442* 24, 764*
Tot al 2,886, 323 2, 963, 186 228, 240 203, 527 620, 656 498, 515

Even though the level of disaggregation is quite high and the nunber
of years out is far (10 years), the projections are reasonably cl ose

to the actual values in magnitude in nobst cases. Subst ant i al
relative errors may occur for counties having small popul ati ons of
the other race category. The relative projection error may be

reduced by conmbining (adding together) counties having snal
popul ati ons of the other races.

Recall that the actual totals for La Paz and Yuma Counties is to be
conpared to the projected for Yuma County.
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X. Example 5: Projection of the Hispanic Population

A. Projection Objectives; Data Sources

This chapter presents an exanple illustrating the use of the DESTINY
package to project the Hispanic popul ation of the state of Arizona.
The nodel is a "two-race" one, in which the two "race" categories are
H spani ¢ and other (non-H spanic). The nodel includes representation
of the 14 Arizona counties of 1980.

Any racial, ethnic, or other classification of a population nmay be
represented as a "race" in the DESTINY nodel. The classification
H spanic/other is not a racial one, the nodel treats ¢this
classification in the sane fashion as it does actual races. To
mai ntain parallelismof the presentation of this chapter with that of
previ ous chapters, the discussion of this chapter will refer to the
two categories of the H spanic/other classification as "races" of the
nmodel , even though they are not races in the ethnic sense.

There is the likelihood of sone confusion in the descriptors used for
the racial categories of this nodel, when references are being nmade
to some of the other nmulti-race nodels. The problemis that the term
"other" becomes anbi guous when several different nmulti-race nodels
are under discussion. It may refer to "other than white," or "other
than white and Indian," or "other than H spanic." To avoid
confusion, and yet avoid using such awkward descriptors (particularly
in table titles), we shall nmake occasional use of terns such as
"nonwhite" and "nonHi spanic," despite the current "politica
i ncorrectness"” of ethnic category descriptors having the prefix
"non."

One needed data el ement needed for the present exanple that is not
available fromthe referenced sources is the 1970 Arizona popul ation
by Hispanic status (for the whole state and by county). The 1970
county-by-Hi spanic-status data will hence be estinated. Hispanic-
status data are available for 1980 and l|later years, so this is no
| onger a problemin using the programto nake forecasts from a base
year of 1990 or later.

The approach used earlier to estimate 1970 popul ations for whites,
I ndi ans, and others does not work here, since the 1970 popul ation
totals are not avail able for Hi spanics and nonHi spanics. Hence, it
is not possible to apportion a known 1970 race popul ation total over
the counties in the same proportions as observed for 1980. |Instead,
it will be assuned that the relative proportion of the races
(Hi spani ¢ and nonHi spanic) in each county was the sanme in 1970 as in
1980, and apportion the 1970 total county popul ation (which is known)
between the two races accordingly. This procedure provides estimates
of the popul ation of each county by race and, by sunm ng, estinates
of the total population of each of the two races.

81



B. PARAM Run Parameters

The exanpl e presented here includes two ethnic groups (H spanic and
other) and fourteen regions (the fourteen counties of Arizona in
1980). (As noted earlier, in 1983, Yuma County was split to formthe
two counties of Yuna and La Paz. The Yuna County of the exanple
presented here refers to the union of the present Yuma and La Paz
Counties.) |In the run of the PARAM program the nane AZ80OHC. DAT was
given to the paraneter file, and the base year was stated as 1980.
(In the file nane, AZ stands for Arizona, 80 stands for 1980, H
stands for Hispanic, and C stands for county.) The seven | nput
Option Paraneters were as follows:

P1: Nunber of races = 2

P2: Nunber of regions = 14

P3: Denographic Paranmeter Option = 1 (i.e., the deno- graphic
paranmeters are to be the sanme for all ten five-year
proj ection periods)

P4: Life Table Option = 1 (i.e., the survival prob- abilities
will be determined by the Infant Mrtality Rate, rather
than by the Life Expectancy at Birth)

P5: External Mgration Option = 1 (i.e., a single nigration

rate and/or migration nunber will be specified, to be
used for all projection periods

P6: Internal Mgration OQption =1 (i.e., internal mgra- tion
anong the counties will be specified)

P7: Service System Option = 0 (i.e., no service system

paraneters are included in the nodel)

The foll owi ng paragraphs describe the denographic data i nput to the
PARAM program As in the previous chapter, the data are presented
denogr aphi c- cat egor y- by- denogr aphi c-cat egory, rather than race-by-
race (the order requested by the PARAM program)

Total Fertility Rates; Fertility Age Distributions

Total Fertility Rates are not available by Hi spanic status for
Arizona from published state vital statistics sources, and they are
not available by state in VS78. Hence, the TFRs will be estinmated,
using the formul a

TFR = . 005* CBR* POPT/ BFAC

given earlier. |In order to use this fornula, data are required, by
Hi spanic status, for crude birth rates for the base year, for the
total population in the base year, for the fertility age
distribution, and for the femal e populations in the child-bearing age
cat egori es.

The required popul ation data are avail able from CPAZ80 (Table 16,
"Total Persons and Spanish Oigin Persons by Type of Spanish Oigin
and Race: 1980"). The total populations for 1980 for the two races
of the nodel are 440,701 for Hispanics and 2,277,514 for others.

The crude birth rates for 1980 are estimated from data on births
presented in VSAZ80. For 1980, Table 2.12 reports 13,082 Hi spanic
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births out of a total of 50,049 births, inplying (by subtraction)
that there are 36,967 in the other (nonH spanic) category. Dividing
these figures by the respective popul ati ons produces the crude birth
rate of 29.7 for Hi spanics and 16.2 for others (nonH spanics).

The remaining data required by the TFR estinmation forrmula are the
fertility age distributions and the popul ations of fermales in the
fertile age categories.

For the fertility age distributions, the national-level data
presented in VS78 will be used (no state-level FAD data are avail abl e
from VSAZ80). These data are available for total, white, all other
and bl ack races. The total fertility rates for these four categories
are 1.799, 1.708, 2.312, and 2.284, respectively. Data are not
avail abl e by Hi spanic status. Hispanic persons nmay be of any race.
Since the Hi spanic group has a very high birth rate, its fertility
rate is high. Goups having high fertility rates typically have a
FAD that has larger probabilities in the | ower-age categories, such
as the "all other" and "black" FADs. This suggests using either the
"all other"™ or "black" FADs for the Hi spanic category.

Wth respect to the "other" (nonHi spanic) category of the nodel, it
is observed that it is heavily white, since the conbined size of the
ot her racial groups (Indians, blacks, etc.) is small. This suggests

using the "white" FAD for the nonHi spanic category.

In view of the preceding considerations, we shall use the "all other"
FAD for the H spanic category and the "white" FAD for the nonH spanic
category of the nodel

The FAD data for these categories were presented earlier, in the
chapter on the US two-race nodel, and are repeated here.

Fertility Age Distribution

Age of Mbther Hi spani c G her (NonHi spani c)
15-19 . 221 . 147
20-24 . 312 . 312
25-29 . 251 . 312
30-34 . 143 . 166
35-39 . 058 . 052
40- 44 . 015 . 011
Tot al 1. 000 1. 000

The final data required are the nunbers of females in the fertile age
cohorts. These counts are available from Tabl e 45 of CPAZ80 ("Age by
Race, Spanish Oigin, and Sex for Counties: 1980"). The data in this
table are presented county by county, and nust be totalled to obtain
the total populations for all counties. The conpl ete popul ation
distributions are presented |ater.

Femal e Popul ati on

Age Hi spani c O her (NonHi spani c)
15-19 24,824 98, 910
20-24 22,734 107, 563
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25-29 19, 195 97,716

30-34 15, 780 87,129
35-39 12, 241 70, 299
40- 44 10, 217 58, 062

Wth the preceding data, the TFR estinmates nay now be cal cul ated for
the two race categories.

For Hi spanics, we have:

BFAC = .221(24, 824) + .312(22,734) + .251(19, 195)
+ .143(15,780) + .058(12,241) + .015(10,217)

= 20, 516. 83
and
TFR = . 005*29. 7*440, 701/ 20, 516. 83 = 3. 190.
For others (nonHi spanics), we have:

BFAC = . 147(98, 910) + .312(107,563) + .312(97, 716)
+ .166(87,129) + .052(70,299) + .011(58, 062)

= 97, 344. 462
and

TFR = . 005*16. 2*2, 277, 514/ 97, 344. 462 = 1. 895.

Infant Mortality Rates

Infant Mortality Rates are available from VS78 by state, but not by
H spanic status. VSAZ80 presents data on births by H spanic status,
but not infant deaths by H spanic status. Infant deaths are reported
for the categories all races, white, and nonwhite. Rather than nake
somewhat tenuous assunptions about which of these categories m ght
approxi mate the | MR experience of Hi spanics, we shall sinply use the
overall IMR for both Hi spanics and nonHi spanics. For 1980 the birth
data are 50,049 total births, and the infant death data are 619.
Di vi di ng these nunbers yields the rate 12. 4.

Base- Year Popul ati on by Age, Sex, and H spanic Status

Base-year population data by age, sex, and Hi spanic status are
presented in CPAZ80 (Table 45, "Age by Race, Spanish Oigin, and Sex
for Counties: 1980"). Summi ng over the counties produces the
foll owi ng popul ation distribution by age, sex, and Hi spanic status
for the state.

Hi spanic O her ( NonHi spani c)

Cat egory Mal e Femal e Mal e Femal e
0-4 27,940 26, 823 81, 135 77,985
5-9 25, 652 25, 079 81, 998 78, 338
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10-14 24,234 23,538 87, 349 84, 452

15-19 26, 081 24, 824 102, 202 98, 910
20-24 23, 080 22,734 110, 406 107, 563
25-29 20,171 19, 195 98, 969 97, 716
30-34 15, 889 15, 780 88, 966 87,129
35-39 11, 668 12, 241 68, 665 70, 299
40- 44 9, 644 10, 217 57,192 58, 062
45- 49 8, 380 9, 015 53, 158 54,518
50- 54 7,608 8, 290 52, 687 58, 164
55-59 6, 317 6, 759 54, 838 64, 593
60- 64 4,672 5,073 53, 010 61, 645
65- 69 3,525 3, 986 49, 484 57, 849
70-74 2,545 2,938 37,322 44,471
75+ 2,840 3,963 40, 315 58, 124

Sex Tot. 220, 246 220,445 1,117,696 1,159, 818

Race Total s 440, 701 2,277,514

G and Tot al 2,718, 215

Crude Birth Rate for Base Year

As di scussed earlier, we shall use the birth data avail able in VSAZ80
to calculate the crude birth rate of 29.7 for H spanics and 16.2 for
ot hers (nonHi spani cs).

Crude Death Rate for Base Year

Data on deaths by Hi spanic status are not avail able from any of the
referenced sources. VSAZB0 reports the death rate for all persons in
Arizona (based on a total of 21,226 deaths) as 7.8. This nunber will
be used for both Hi spanics and nonHi spani cs.

Infant Mortality Rate for the Base Year

As discussed earlier, we shall use the single IMR 12.4, for both
Hi spani cs and nonHi spani cs.

Popul ati on Ten Years Prior to Base Year

As discussed in the introduction to this chapter, data are not
avail abl e on Hispanic status of the Arizona popul ation for the year
1970, and the hypothetical nunbers 282,293 and 1,488,607 will be used
in place of the actual nunber of Hispanics and nonHi spanics. This
nunber does not affect the projections, but it does affect the
popul ati on growth estimates produced by the CHECK program

Average Crude Birth Rate for the Ten-Year Period Prior to Base Year

In lieu of better estimates, the base-year crude birth rate estimates
of 29.7 and 16.2 will be used.

Average Crude Death Rate for the Ten-Year Period Prior to Base Year

The base-year crude death rate of 7.8 will be used for both H spanic
and nonHi spanic statuses, in |lieu of better estinates.
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Average Infant Mrtality Rate for the Ten-Year Period Prior to Base
Year

For the sanme reason given above, the base-year data presented above
w Il be used (12.4 for both Hi spanics and nonHi spanics).

External M gration

As before, external mgration will be estinated as the popul ation
change net of births and deaths. Using this procedure, the estimates
of net external migration are 8,159 per year for H spanics and 63, 450
for nonH spanics. (Note that the total of these estimates, 71,609

is close to the net external migration estimte of 71,507 obtained
for the combi ned-race nodel .

Base- Year Popul ati on by Reqi on ( County)

CPAZB0O presents the Hispanic popul ati on of each county, by Hispanic
status (Table 16, "Total Persons and Spanish Oigin Persons by Type
of Spanish Origin and Race: 1980"). The data are presented in the
tabl e which follows:

Popul ati on by Hi spanic Status (1980)

County Hi spani c O her (NonHi spani c) Tot al
Apache 1, 983 50, 125 52, 108
Cochi se 22, 846 62, 840 85, 686
Coconi no 7,315 67, 693 75, 008
Gla 7,723 29, 357 37, 080
G aham 5, 457 17, 405 22,862
G eenl ee 5, 446 5, 960 11, 406
Mari copa 199, 003 1, 310, 049 1, 509, 052
Mohave 2,148 53, 717 55, 865
Navaj o 4,538 63, 091 67, 629
Pi ma 111, 418 420, 025 531, 443
Pi nal 26, 752 64, 166 90, 918
Santa Cruz 15, 229 5, 230 20, 459
Yavapai 4,205 63, 940 68, 145
Yuma 26, 638 63, 916 90, 554
Tot al 440, 701 2,277,514 2,718, 215

Regi onal Popul ati ons Ten Years Prior to Base Year

As nmentioned earlier, county-by-race data were not collected unti

the 1980 Census, and so such data are not available for the year
(1970) ten years prior to the base year of this exanple. W shal

estimate the 1970 county popul ati ons by race by apportioning the 1970
popul ati on of each county between the races in the sane proportion as
existed in 1980. The result of this procedure is shown in the
following table. The popul ations under the colum | abeled "Total"
are known (not estimated). The other two popul ations in each row are
estimated. This is a rough estimate, since the fertility rates for
H spanics and nonH spanics are believed to be substantially
different. A nore elaborate procedure could be used to obtain better
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estimates, but these estinmates are quite adequate for illustration
pur poses.
Popul ati on by Hispanic Status (Estimated, 1970)

Count y Hi spanic O her ((NonHi spani c) Tot al
Apache 1, 229 31, 069 32,298
Cochi se 16, 507 45, 403 61, 910
Coconi no 4,713 43, 613 48, 326
Gla 6, 093 23,162 29, 255
Graham 3, 957 12,621 16,578
G eenl ee 4,932 5,398 10, 330
Mar i copa 127, 590 839, 932 967, 522
Mbhave 994 24, 863 25, 857
Navaj o 3,202 44,513 47,715
Pi ma 73,728 277,939 351, 667
Pi nal 19, 984 47,932 67,916
Santa Cruz 10, 396 3,570 13, 966
Yavapai 2,267 34, 466 36, 733
Yuna 17,893 42,934 60, 827
Tot al 293, 485 1,477,415 1, 770, 900

Internal Mgration

As before, internal mgration is estinmated as the popul ati on change
net of births and deaths and proportional allocation of externa
mgration to the regions. The follow ng table presents the results
of this estimation (using the forrmulas for the rate, n, and the
anount, N). The rate is per 1,000 people. As noted before, there is
no need to conpute any of the internal mgration paranmeter estinates
(table entries) by hand, since the CHECK program conputes them and
di spl ays them

Internal Mgration Amounts and Rates
Hi spanic NonHi spani c

Count y Amount Rate Anount Rat e
Apache 10. 6. 697 151. 3.852
Cochi se -145. -7.581 -486. -9.138
Coconi no 18. 3.079 31. . 579
Gla -107. -15.731 -431. -16.613
G aham - 36. -7.913 -139. -9. 445
Greenl ee -147. -28.458 -160. -28.348
Mar i copa 555. 3.535 1035. . 991
Mohave 49. 34.036 1045. 28. 402
Navaj o - 20. -5.378 -375. -7.120
Pi ma 53. .593 -573. -1.684
Pi nal -244. -10.672 -660. -11.968
Santa Cruz - 29. -2.304 -19. -4.317
Yavapai 60. 19. 723 734. 15. 632
Yuma -17. -.801 -154. -2.955
Tot al 0 0

As usual, the rate is used if it is negative and the anount is used
if it is positive.
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is conpletes the data specification for the construction of the
| e AZ80HC. DAT.

C. Results of CHECK Run

The output of a CHECK run of the file AZ80OHC DAT is shown in Listing
9. The printout reveals no errors in the data entry.

The run shows that the manual conputations of the Total Fertility
Rates (3.190 and 1.895) were correct.

D. Results of PROJ Run

Listing 10 illustrates a run of the PRQJ program which projects the
popul ation two five-year periods out, fromthe base year of 1980 to
the year of 1990. Since the input population data are di saggregated
by age, sex, race, and region, the projections may be al so. The
total projected population for 1990 is 3,702,132, which corresponds
to the actual value for 1990 of 3,665,000 (SA92, Table No. 25,
"Resi dent Population -- States: 1970 to 1991"). This is an error of
approxi mately 1%

Note that the 1990 total - popul ation projection of this nodel differs
slightly fromthe 1990 total-popul ation projection of the single-race
nodel for Arizona presented earlier (3,694,625). It is not quite as
accurate, probably a result of the difficulty in estimting net
m gration by race.

The projections for 1990 by race are 647,662 for Hispanics and
3,054,470 for nonH spanics. These nay be conpared to the actual 1990
figures available fromthe 1990 Census (1990 Census of Popul ati on,
General Popul ation Characteristics, United States, 1990 CP-1-1,
i ssued Novenber, 1992, US Departnent of Conmerce, Bureau of the
Census, Washington, DC (henceforth referred to as CP90), Table 262,
"Age and Sex by Race and Hispanic Oigin: 1990"): 3,665,228 total,
688, 388 for Hi spani cs, and (by subtraction) 2,976,840 for
nonH spanics. The errors in these race-by-race projections are -5.9%
for Hispanics and 2.6% for others. These results are displayed in
the follow ng table.

1990 Projected 1990 Actual Percentage

Et hni ¢ G oup Popul ati on Popul ati on Error
Hi spani c 647, 662 688, 388 -5.9
O her (nonHisp.) 3,054, 470 2,976, 840 2.6
Tot al 3,702, 132 3, 665, 228 1.0

The projections for 1990 by county and Hi spanic status nmay be
conpared to the 1990 actual values, available from the County and
Cty Data Book, 1994, US Departnment of Commrerce, Bureau of the
Census, Washington, DC. The follow ng table conpares the 1990 county
proj ections and the 1990 actual val ues.
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Hi spani c_Popul ati on

1990 Projected 1990 Actual Percentage
Count y Popul ati on Popul ati on Error
Apache 2, 867 2,599 10. 3
Cochi se 29, 228 28, 379 3.0
Coconi no 10, 332 9, 696 6.6
Gla 9, 098 7, 486 21.5
G aham 6, 958 6, 682 4.1
G eenl ee 5, 633 3, 456 63.0
La Paz * 3,139 *
Mar i copa 281, 931 345, 498 -18. 4
Mohave 3, 602 4,919 -26.8
Navaj o 5, 936 5, 652 5.0
Pi ma 153, 500 163, 262 -6.0
Pi nal 33,174 34, 062 -2.6
Santa Cruz 20, 544 23,221 -11.5
Yavapai 6, 584 6, 899 -4.6
Yuma 36, 480 43, 388 -21. 6%
Tot al 647, 662 668, 338 -5.9

No projection is available for
and was not
county was created from Yuna County,

in 1983,

La Paz County,
i ncl uded

in the nodel.
t he sum of

since that county was
Si nce that
the 1990 actual

popul ations for La Paz and Yuma Counties (46,527) should be conpared
to the projection for Yuma County (36, 480). The error in this
projection is -21.6%

The nean absol ute deviation of the relative projection errors for the
race-by-county H spanic popul ation projections is 14.6% As night be
expected, the relative (percentage) error is largest for counties
having snmall Hispanic popul ations. For ten-year-out regional
projections of a small mnority in a state whose population is
changing very rapidly, the accuracy of the projections is considered,
overal |, quite good.

NonHi spani ¢ Popul ati on

1990 Proj ected 1990 Actual Percentage
Count y Popul ati on Popul ati on Error
Apache 62, 147 58, 992 5.3
Cochi se 69, 032 69, 245 -.3
Coconi no 81, 880 86, 895 -5.8
Gla 29, 898 32,730 -8.7
Gr aham 19, 061 19, 872 -4.1
G eenl ee 5, 383 4, 552 18. 3
La Paz * 10, 705 *
Mari copa 1, 589, 762 1,776, 603 -10.5
Mohave 77,062 88,578 -13.0



Navaj o 70, 732 72,006 -1.8
Pi ma 497, 322 503, 618 -1.3
Pi nal 68, 501 82, 317 -16. 8
Santa Cruz 6, 031 6, 455 -6.6
Yavapai 85, 688 100, 815 -15.0
Yuna 74,720 63, 507 e
Tot al 3, 054, 470 2,976, 890 2.6

No projection is available for La Paz County, since that county was
created in 1983, and was not included in the nodel. Si nce that
county was created from Yuma County, the sum of the 1990 actual
popul ations for La Paz and Yuma Counties (74,212) should be conpared
to the projection for Yuma County (74, 720). The error in this
projection is 2.6%

The nmean absol ute deviation of the projection errors for the ten-
year-out race-by-county projections for the nonH spanic population is
7.3% This level of accuracy for regional projections of a
particular ethnic group is quite good.

Both the Hispanic and nonHi spanic results show that the relative
error of a ten-year-out projection can be substantial for counties
having small respective popul ations. As nmentioned earlier, the
relative projection error may be reduced by conbi ning counties having
very small popul ations (of a particular race).
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Xl. Example 6: Rehabilitation Services, Projection of the
Work-Disabled

A. Projection Objectives; Model Structural Parameters

This chapter illustrates a typical use of the DESTINY program-- the
estimati on of a target popul ation, based on avail abl e inci dence or
preval ence data. This exanple illustrates the application of the
t echni que of "synt hetic estimation,"” by whi ch nati ona

i nci dence/ preval ence rates by denographic category are used to
construct state estimates. This procedure assunes, of course, that
the national rates do in fact apply to the state.

In order to use the DESTINY system it is necessary to enter data on
t he incidences or preval ences of conditions of interest. |In sone
cases, such data are available directly from published sources, but
in many cases the available data are not in the exact formrequired
for input to the program and sonme additional processing or
assunptions are required to obtain data in the exact form needed.
The exanples presented in this and the following chapters wll
illustrate in detail the way in which the required data nay be
obt ai ned from avai |l abl e dat a.

Servi ce-system data nay be specified to the programin varying |evels
of detail, ranging fromval ues (neans or proportions) for the entire
popul ation to rates by age, sex, race, and region. The | evel of
detail used for the data entry shoul d match, whenever possible, the
| evel of detail desired for the output. For exanple, if it is
desired to nmeke projections of the nunber of persons with a work
disability by age, then the prevalence of persons with a work
disability should, if possible, be specified by age. If it is
desired to nmake projections by race, then the preval ences shoul d be
specified by race (unless it can be shown or safely assuned that the
preval ences do not vary nuch by race).

The exanple of this and the next several chapters will illustrate the
use of the DESTINY system to project the nunmber of persons wth
havi ng various conditions for the state of Arizona, and the services,
resources, and costs associated with these "target" popul ations.
These exanples will use the three-race, 14-region popul ation data
base (paraneter file) that was presented earlier. The PARAM program
is used to derive the data base for these exanples from the
AZ803C. DAT data base presented earlier. Wen the programrequests

ENTER NAME OF OLD PARAMETER FI LE (12X)
the user enters AZB03C. DAT, and when the programrequests

ENTER NAME OF NEW PARAMETER FI LE (12X)
the user enters, for exanple, AZ803CD.DAT ("D' for "work disabled").
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Fromthis point on, the programprints out sections of the AZ803C DAT
paraneter file, requesting the user to accept the original values or
to nodify them

The first change to the data base is to change the val ue of the Input
Option parameter P7 to reflect the fact that a "service systeni will
be included in the nodel:

P7. Service System Qption = 1 (i.e., service system paraneters
are included in the nodel)

The program prints out all of the input option paraneters, and
requests:

ENTER 1 TO CHANGE PRECEDI NG PARAMETERS, 0 TO LEAVE AS | S:

The user enters a 1 and reenters the values as before, except for the
Service System Option paraneter, for which the value is changed from
a0Otoal Fromthis point on, the user accepts all of the original
file parameters, since the denographic specification is exactly as
before. Wen the denographic-paraneter section of the programis
finished, the programrequests entry of the target-popul ati on and/ or
servi ce-system paraneters.

As discussed earlier, service system data include data on target
popul ati ons, service popul ations, services, resources, and costs.
The exanple of the present chapter wll include just target
popul ati on data, but the exanples of later chapters wll include nore
el aborate servi ce-system specifications.

In sone cases, service-system data may be available for the sane
political wunit of the population data base (in these exanples,
Arizona). In many cases, however, it wll be necessary to use
national -1evel data as a proxy for the state data.

The present exanple will estimate the nunbers of persons with work
disabilities. There are two target popul ations: persons with severe
work disabilities and persons with partial work disabilities. The
target popul ation and service-system paraneter values to be specified
to the PARAM program are as follows:

No. of target populations = 2 (i.e, severely work-di sabl ed and
partially work-di sabl ed)

Service Population Option = 0 (i.e., no service-system data
wi Il be included in the nodel)

Nanes of target popul ati ons: WRKDI SSV, WRKDI SPT .

B. Data

Informati on about work disabilities is presented in SA81, Table 555,
"Persons with Work Disability, by Selected Characteristics: 1978." A
portion of this table is presented bel ow In this exanple, it is
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assuned that the national data on the preval ence of work disabilities
may be used as a proxy for the state preval ences.

Persons with Work Disability (percent)

Characteristic Severely Partially
18- 24 years old 2.2 4.0
25-34 years old 3.0 7.2
35-44 years old 6.5 8.5
45-54 years old 11.3 12.8
55-64 years old 24.9 12.1

There are two problenms with the available data, from the point of
view of data entry to the DESTINY system First, the data are
relative to the civilian noninstitutionalized popul ati on and nmenbers
of Armed Forces living off post or with their famlies on post. The
popul ation included in the three-race, 14-regi on AZ803C. DAT data base
are resident population. The total resident population of the USin
1980 was 226,505,000, and the total civilian noninstitutionalized
popul ati on was 220, 208, 000 (227, 020,000 total population (Table 30
SA81) less 2,051,000 mlitary population (Table 602 SA81) |ess
5,786, 000 population in institutions and other group quarters (1970
est., Table 77 SA81) + 1,025,000 in mlitary barracks already

subtracted (Table 77 SA81) = = . Since the population data in the
data base are resident population, all incidences and preval ences
must be expressed relative to that popul ation. The percentages
presented in the above table will be converted to percentages of the
resi dent popul ati on by mul ti pl yi ng by t he factor
220, 208, 000/ 226, 505, 000 = .972199. Multiplying by this factor
produces the following table. (Had data on the civilian

noni nsitutionalized population of Arizona in 1980 been avail abl e,
this adjustnment factor would have been obtained from the state
rather than the national, populations.)

Persons with Work Disability (percent)

Characteristic Severely Partially
18- 24 years old 2.1 3.9
25-34 years old 2.9 7.0
35-44 years old 6.3 8.3
45-54 years old 11.0 12. 4
55-64 years old 24.2 11.8

The second problemw th the available data is that they do not match
the five-year age categories of the DESTINY program (0-4, 5-9, 10-14,
15-19, 20-24, etc.). The rates for the desired age categories are
obt ai ned by assuming the rate specified in the preceding table for
each individual age category, and averaging. For exanple, the
severel y-disabled rate for the age category 15-19 is estinated as:

(0 (for age 15) + 0 (for age 16) + 0 (for age 17)
1 (for age 18) + 2.1 (for age 19))/5

= .84 .
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Appl ying this process produces the follow ng table, which includes
preval ences for all of the age categories used by the DESTINY
program Values of zero are used for ages bel ow 14 and above 65. In
this table, the percentages have been converted to fractions, since
it is fractional rates, not percentage rates, that are entered into
t he PARAM program

Persons with Work Di sabi |

ity (percent)
Age Severely Partially

0-4 0 0
5-9 0 0
10-14 0 0
15-19 . 0084 . 0156
20- 24 . 021 . 039
25-29 . 029 . 070
30- 34 . 029 . 070
35-39 . 063 . 083
40- 44 . 063 . 083
45- 49 . 110 . 124
50- 54 . 110 . 124
55-59 . 242 . 118
60- 64 . 242 . 118
65- 69 0 0
70-74 0 0
75+ 0 0

Al t hough the preval ence data are now avail able by the age categories
used by the DESTINY system they cannot be entered in the sane formnat
as above. As di scussed, the PARAM program accepts at npbst nine
di fferent incidence or preval ence values (per condition). Up to nine
values are specified, and the index of one of these values is
specified for each cell of a stratification table.

In the present case, the data are avail abl e by age category, so the
age stratification table is used. The program presents the follow ng

pronpt :
THE FCLLCNVP«E TYPES OF STRATI FI CATI ON ARE AVAI LABLE:

SEX X RACE
AGE X SEX X RACE
REG ON
10: REG ON X RACE
ENTER TYPE OF STRATI FI CATION (1-10): ,

©CONOUDWNE
P
ﬁ%
X
n
2

to which the user enters a 2 (for stratification by age). The
program t hen requests:

ENTER 9 | NCI DENCE/ PREVALENCE RATE(S) (8X. XXXOOXXXX) :
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For the partial disability condition, there are seven different
val ues entered in the preceding table -- 0, .0084, .021, .029, .063,
.110, and .242. A total of nine different values nust be entered, so
t he user responds:

0., .0084, .021, .029, .063, .110, .242, 0., O.

Next, it is necessary to specify which of these seven stratum val ues
is used by each of the 17 age categories. This is done by specifying
the stratumindex for each of the 17 age categories. These are as
foll ows:

Age Stratum | ndex
0-4 1 (corresponding to the val ue 0)
5-9 1
10- 14 1
15-19 2 (corresponding to the val ue .0084)
20- 24 3 (i.e., the value .021)
25-29 4 (i.e., the value .029)
30- 34 4 (i.e., the value .029)
35-39 5 (i.e., the value .063)
40- 44 5 (i.e., the value .063)
45- 49 6 (i.e., the value .110)
50- 54 6
55-59 7
60- 64 7
65- 70 1
70-74 1
75+ 1

The program requests:

ENTER 16 | NDI CES (1 FOR EACH AGE COHORT) EACH OF VALUE 1-9
(16X): .

to which the user responds:

1112344556677111 .
Simlarly, for the partial work disability, the user specifies the
stratification type as 2, the nine incidence/preval ence rates as 0,
. 0156, .039, .0v0, .083, .124, .118, 0., 0., and the nine
stratification indices as 1112344556677111.

The fornms of Appendix B may be used to record the stratification
val ues and indices, prior to data entry.

The CHECK programmay be run to display or print the entered service-

systemdata, so that it may be reviewed for correctness. Listing 11
presents the CHECK run for this exanple.
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C. Projection Results

Listing 12 presents a projection of the work-disabled population to
the year 1990. The projection is disaggregated by age. The base-
year work-di sabl ed population is also printed out.

In the printout, the acronym WRKDI SSV stands for "Severely Wrk-

Di sabled,” and the acronym WRKDI SPT stands for "Partially Wrk-
Di sabl ed. "
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XIl. Example 7: Education, Projection of School
Enroliment

A. Projection Objectives; Model Structural Parameters

This exanple is sinmlar to the previous one, since it deals with the

estimation of a specific target population -- in this case, those
enrolled in schools. This exanple carries the estinmation process a
little further, in also estimating the nunber of elenmentary and

secondary school teachers. The nunber of teachers is estimted for
0-18 year olds, assum ng a student/teacher ratio of 20. The tota
salary cost of the teachers is also estimted, assunmi ng an average
sal ary of $17,200 per year

As in the previous exanple, the PARAM programis executed to devel op
a new paraneter file fromthe AZ803C. DAT popul ation data file. The
new file is called AZBO3CE. DAT ("E' for education). The Input Qption
paraneter values are the sane as in the previous exanple, i.e.,
Servi ce-System Option = 1.

The target population in this exanple is all students, and the served
popul ation is all students in elenentary and secondary schools. The
service is teaching, the resource is teachers, and the cost is the
dol l ar cost of the teachers' salaries.

The target population and service-system paraneter values to be
specified to the PARAM program are as foll ows:

No. of target popul ations 1 (i.e, school students)

Servi ce Popul ation Option 2 (i.e., service-systemdata wll
be included in the nodel, and the service population is taken
to be sonme subset of the target popul ation)

No. of services = 1 (teaching)

No. of resources = 1 (teachers)

No. of cost categories = 1 (salaries)

The nanmes entered for the various nodel variables are as follows:
Nanme of target popul ation: STUDENTS
Nanme of service popul ation: ELEM SEC
Nanme of service: TEACH NG
Nanme of resource: TEACHERS
Nanme of cost category: SALARIES
The anpbunt service provided to each served person is one "unit" of

t eachi ng. As mentioned, the projection will be done assuming a
student/teacher ratio of 20, so that the amunt of resources
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(teachers) expended per student served is .05. For the projection,
an average teacher salary of $17,200 will be assuned.

The preceding data are entered in response to the various program
requests. At this point, the structure of the target popul ati on and
servi ce system has been specified. What remains is to specify the
i nci dence/ preval ence data for the target popul ation and the service
ratios that specify what proportion of the target population is
served.

B. Data

Tabl e No. 225 of SA81, "School Enrollnment and Rate, by Age, Sex, and
Race: 1960 to 1980," provides data on the proportions of the
noninstitutional civilian population that are enrolled in school. It
is assuned that the state enrollnent rates are simlar to the
national rates. The enrollnment rates do not vary nuch by sex or

race, so the preval ence of students will be specified only by age.
The following table, which is extracted from the previous table,
presents enrollnent rates by age for 1980. As was done in the

precedi ng exanple, the rates are adjusted by the factor .972199 to
convert to the rates to proportions of the resident popul ation.

Enrol | nrent Rate

Age Noni nst Civ_Pop Base Res Pop Base
3-4 . 367 . 357
5-6 . 957 . 930
7-13 . 993 . 965
14- 15 . 982 . 955
16-17 . 890 . 865
18-19 . 464 . 451
20-21 . 310 . 301
22-24 . 163 . 158
25-29 . 093 . 090
30-34 . 064 . 062

The age categories used in this table do not correspond to the age
categories used in the DESTINY nodel. The estimates for the DESTINY
age categories will be estinmated by the sane procedure used in the
precedi ng exanple, viz., by assuming the rates specified in the
preceding table for individual years and averagi ng over five-year
intervals. For exanple, the rate for the 0-4 age category is:

( O (for age 0) + O (for age 1) + O (for age 2)
+ .357 (for age 3) + .357 (for age 4) )/5 = .143 .

Application of this procedure results in the follow ng table:

Age Enrol |l nent Rate
0-4 . 143
5-9 . 952
10- 14 . 963
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15-19 717
20-24 . 215
25-29 . 090
30- 34 . 062
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65-69
70-75
75+

[ejololololololoNe]

These preval ences are stratified by age, and so, as in the preceding
exanple, they will be specified to the nodel using stratification by
age. The nine stratumvalues are .143, .953, .965, .717, .216, .090,
.060, 0.0, and 0.0, and the 16 stratumindices are 1234567888888888.

The next itens to be specified are the service ratios -- the
proportion of the target population that is served, by age category.

In this exanple we are interested in the students in el enentary and
secondary school s. It will be assuned that these are all of the
students aged 0-18. Under this assunption the service ratios are 1.0
for the first three age categories, .874 for the fourth age category,
and zero for all later age categories. The nunber .874 (for ages 15-
19) is obtained as:

(.955+. 865+. 865+. 451+0 )/ (. 955+. 865+. 865+. 451+. 451)

= .874
This computation is based on the assunption that the nunbers of
students in each age category (of the cohort 15-19) are identical
all students through age 18 are served, and no students aged 19 are
served.

Age Service Ratio

0-4 1.0 (i.e., all are served)

a1

@

ol

N
ejejojojolojolojoliofoie by
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These preval ences are stratified by age. The nine age-stratum val ues
are 1.0, .874, and seven zeros. The 16 age-stratum indices are
1112333333333333.

Listing 13 presents the CHECK run for this exanple.

C. Projection Results

Listing 14 presents a projection of the elenentary and secondary
school student popul ation by age and region. The projection also
shows the projected nunber of teachers and sal aries by region.

In the printout, the acronym ELEM SEC stands for "Elenentary and

Secondary School Students." Also, in the distribution of teachers
and teachers' salaries by age, "age" refers to age of students.
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Xlll. Example 8: Criminal Justice, Projection of Prison
Admissions and Operating Cost

A. Projection Objectives; Model Structural Parameters

This exanple illustrates the use of DESTINY to project prison
adm ssi ons and operating cost.

As in the previous exanpl es, the PARAM programis executed to devel op
a new paraneter file fromthe AZ803C. DAT popul ation data file. The
new file is named AZ803CP. DAT ("P" for prison population). The |nput
Option paranmeter values are the sanme as in the previous exanple,
i.e., Service-System Qption = 1.

The approach taken in this exanmple will be somewhat unusual, in that
the target population will be taken to be prison adm ssions, rather
than prison inmates. The size of the target population will hence be
specified in terns of incidences (adm ssions per capita per year),
i nstead of prevalences (inmate population as a proportion of the
resi dent popul ation). Furthernmore, the system will be used to
estimate the expected cost of care until the earliest possible
rel ease date associated with the adm ssions of each year, rather than
t he annual cost of care. The reason for this approach is that the
average tinme served to parole eligibility is increasing, and it is
desired to project the contingent liability associated wth
i ncarceration

In this exanple, the service population will be the sentence-years
associ ated with the adm ssions. The service will be incarceration,
the resource will be cells, and the cost will be operating cost per
cell. The reason for defining the service popul ati on as sentence-
years rather than admissions (i.e., identical to the target
popul ation) is that sentences vary substantially by sex, but the
service, resource, and cost paraneters do not vary (in the DESTINY
nodel ) by the denographic features of the person served. It is
necessary to reflect dependencies on denpgraphic characteristics
either in the target popul ation incidences/preval ences or the service
popul ati on service rati os.

The target population and service-system paraneter values to be
specified to the PARAM program are as foll ows:

No. of target populations =1 (i.e, prison adm ssions)
Service Population Option = 2 (i.e., service-systemdata wll
be included in the nodel, and the service population will be
proportional to the target popul ati on)

No. of services = 1 (incarceration)

No. of resources =1 (cell)

No. of cost categories = 1 (operating cost per cell)

The nanes entered for the various nodel variables are as foll ows:
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Nanme of target popul ation: ADM S NS
Nanme of service popul ation: SENTYR
Nanme of service: | NCARC N

Nanme of resource: CELL

Nanme of cost category: OP COST

The service provided to each service population unit (a sentence-
year) is a one-year incarceration. For each one-year incarceration
the resource expended is a prison cell (for one year). For each
cell, the cost will be taken as $16, 000 (for one year).

The preceding data are entered in response to the various program
requests. At this point, the structure of the target popul ati on and
servi ce system has been specified. What remains is to specify the
i nci dence/ preval ence data for the target popul ation and the service
ratios that specify the served population as a proportion of the
target popul ation

B. Data

The data for this exanple were obtained fromthe Arizona Depart nent
of Corrections. The $16,000 figure cited earlier was the approxi nate
per-inmate operating cost in 1980 (source: Arizona Departnent of
Corrections Information O fice).

The following data are available from Arizona Correctiona
Statistics, 1980. The average tinme to serve to parole eligibility in
1979 was 35.8 nonths for men (sanple size 1,338) and 27.7 nonths for
wonen (sanple size 741). |In 1979, the nunber of adm ssions, by age
and sex, was as follows:

Adul t Adm ssi ons

Age Mal e Fenal e
15-19 254 25
20-24 560 25
25-29 345 28
30-34 224 17
35-39 104 8
40- 44 55 4
45-49 43 4
50-54 36 2
55-59 16 1
60+ 13 0

Tot al 1, 652 114

Di vi di ng these nunbers by the Arizona resident popul ation in each age
category produces the followng table of adm ssions rates. (For
exanmpl e, 254/128,283 = .00198, and 25/123,734 = .00020.)
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Admi ssion Rate

Age Mal e Fenal e
15-19 . 0020 . 00020

20- 24 . 0042 . 00019

25-29 . 0029 . 00024

30- 34 . 0021 . 00016

35- 39 . 0013 . 00010

40- 44 . 00082 . 00006
45- 49 . 00070 . 00006
50- 54 . 00060 . 00003
55-59 . 00026 . 00001
60+ . 00007 0

These data are stratified by age and sex, and so the age-by-sex
stratification option will be used to enter them into the PARAM
program At nost nine stratification values are allowed. These
values will be taken as 0., .002, .004, .003, .001, .0003, .00007,
. 0002, and .00002. The index values are 1112342555567777 for nmal es
and 1118888777991111 for fenales. Note that there are nore than nine
different values in the incidence table, but that a maxi mum of nine
different stratumvalues is allowed. In this case, an approximation
is made, and the actual incidences are represented by nearby val ues.
This approximation will have little effect on the overall estinate
of admi ssions, but projections should not be nmade by age and sex
jointly (since individual cell incidences are not correct for some of
the smaller cells).

Service ratios (the nunber of sentence-years per admission) will be
conputed from the average nunber of nonths to parole eligibility.
For nen, this average is 35.8, corresponding to 3.0 years. For
femal es, the average is 27.7, corresponding to 2.3 years. These
service ratios are stratified by sex, and so the stratification-by-
sex data entry option will be used. The stratum values are 3.0

(male) and 2.3 (ferale).

Li sting 15 presents the CHECK run for this exanple.

C. Projection Results

Listing 16 presents a projection of adm ssions and obligated cost
associated with the admi ssions. Recall that the term"cost"” in this
exanple is the total sentence-long operating cost associated with
(obligated by) the adnissions of a particular year, not just the
expense during that year. (To estinate the expense for particul ar
years, the nodel should be respecified with inmates as the target
popul ation and service population, instead of adm ssions as the
target popul ati on and sentence-years as the service population.)

In the printout, the acronym ADM S' NS denotes "admi ssions,"” SENTYR

denotes "sentence-years," CELL denotes "prison cell,” and OP COST
denotes the cost of care for innmates (exclusive of capital costs).
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In an actual policy analysis, a nunber of runs simlar to the exanple
woul d be required. For exanple, to deternmine the effect of
sentencing only violent crimnals to prison, and at different
sentence lengths fromcurrent practice, a run would be required which
i ncl uded not just one but several innmate ("target") popul ations, each
representing a different |evel of violence and past behavi or.
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XIV. Example 9: Health Care, Projection of the Need for
Short-term and Long-term Beds

A. Projection Objectives; Model Structural Parameters

This exanple illustrates the projection (by year) of bed needs for
short-termcare (less than 30 days) and for long-termcare (30 days
or nore). This exanple illustrates the application of DESTINY to

estimate four different target popul ations sinmultaneously.

The PARAM programis run to construct a new paraneter file fromthe
AZ803C. DAT file. The new file is called AZ803CH DAT ("H' for
health). In this exanple, there will be four target popul ati ons but
no service popul ation. The four target populations are short-term
stay hospital beds, nursing-hone beds, psychiatric-hospital beds, and
ment al - hospi tal beds.

The target population and service-system paraneter values to be
specified to the PARAM program are as foll ows:

No. of target populations = 4 (i.e, four bed types)
Service Population Option = 0 (i.e., no service-system data
will be included in the nodel)

The nanes entered for the various nodel variables are as foll ows:

Nanmes of target popul ation: ST BEDS, NH BEDS, PSY BEDS, and MH
BEDS

The preceding data are entered in response to the various program
requests. The incidence/preval ence data for the target popul ations
wi Il now be specifi ed.

B. Data

The need for beds will be measured by applying the national nunber of
short-termstay beds per 100,000 population to the Arizona
popul ati on, and applying the national proportions of the popul ation
inlong-termcare institutions to the Arizona popul ati on.

Data on short-termstay beds are found in Table 179 of SA81,
"Hospital Uilization Rates, by Sex and Age of Patient: 1965 to
1979." The rates are relative to the total civilian noninstitutiona
popul ation; as before, they are converted to the resident popul ation
base by nultiplying by .972199

Beds/ 100, 000
Age G v _noni nst _pop Res pop
Under 1 360 350.0
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1-4 93 90.4
5-14 58 56.4
15-24 180 175.0
25-34 249 242.1
35-44 262 254. 7
45- 64 440 427.8
65+ 1, 146 1,114.1

The rate for the 0-4 age category is estimated as .2(350) + .8(90.4)
= 142.3. Using the stratification-by-age option for data entry, the
ni ne age stratum values are (dividing by 100,000) .00142, .00056,
. 00175, .00242, .00255, .00428, .01114, 0. and 0., and the 16
stratification indices are 1223344556666777.

Data for long-termstay beds are found in Table 182 SA81, "Long-Term
Care Institutions -- Sunmmary: 1976," a portion of which is shown
bel ow.

Nunber of Residents (US, 1976)

Age Nur si ng Home Psychiatric Mentally Handi capped
0-17 9, 000 28, 000 56, 000
18- 64 154, 000 32, 000 125, 000
65+ 989, 000 5, 000 6, 000

Additional data for nursing honmes are found in Table 184 SA81,
"Nursing and Personal Care Homes -- Sel ected Characteristics of Hones
and Residents, and Primary Sources of Paynment: 1964-1977," a portion
of which is shown below (excluding personal care hones wthout
nur si ng) :

Nunber of Residents (US, 1973-74)

Age Mal e Fenual e
Under 65 52, 000 62, 000
65-74 65, 000 98, 000
75- 84 102, 000 283, 000
85+ 98, 000 315, 000

From Table 30 SA81, the total population in the various age
categories of the preceding tables may be determned. The proportion
mal e is taken fromthe Coal e-Deneny nodel life table for the US for
life expectancy 74 years. The 1974 and 1976 popul ati ons are obtai ned
by multiplying the 1980 populations by the ratios of the 1974 and
1976 popul ations (213, 342,000 and 217,563,000, from Table 8 SA81) to
the 1980 popul ati on (226,505, 000). The popul ations of the table are
in mllions. The vertical bars above and below the entry 24.49
i ndi cates that that value includes the popul ations for the preceding
and foll owi ng age categori es.

Tot al Est 1974
1980 Prop Res Pop Est 1976
Age Pop Male Male Female WMale Fennl e Res Pop

0-17 63.7 .508 32.4 31.3 30.52 29.48 61.18
18- 64 137.7 .49 67.5 70.2 63.58 66.12 132.26
65- 69 8.8 .43 3.78 5.02 3.56 4.73 |
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70-74 6.8 .41 2.79 4.01 2.63 3.78 24. 49
75+ 9.9 .34 3.37 6.53 3.17 6.15
226.9 226.9 213.72 217.94

Di viding the popul ations into the nunbers of residents produces the
followi ng results.

Proportion of Population in Indicated Facility, 1976

Nur si ng Mental |y
Age Hone Psychiatric Handi capped
0-17 . 00015 . 00046 . 00092
18- 64 . 00117 . 00024 . 00095
65+ . 0404 . 00020 . 00024
Proportion of Population in Nursing Hones, 1974
Age Mal e Fenal e

0- 64 . 00055 . 00065

65-74 . 0105 . 0115

75+ . 063 . 097

Combi ning the preceding results for nursing honmes produces the
fol |l owi ng tabl e:

Proportion of Population in Nursing Hones, 1974 and 1976

Age Mal e Fenal e
0-17 . 00015 . 00015
18- 64 . 0012 . 0012
65-74 . 011 . 012
75+ . 063 . 097

Resi dents of nursing hones, psychiatric, and nentally handi capped
facilities will be used as a proxy for beds.

The preval ence data for nursing hone beds are stratified by age and
sex, and so they will be entered using the corresponding option. The
nine stratum values are .00015, .0012, .011, .063, .00015, .0012,
.012, .097, and O. The 16 stratification indices for nales are
1111222222222334, and the indices for fermales are 1111222222222556.

The preval ence data for psychiatric facility beds are stratified by
age. The nine stratification values are .00046, .00024, .00020, and
six zeros. The stratification indices are 1111222222222333.

The preval ence data for nmentally handi capped facilities are also
stratified by age. The stratification values are .00092, .00095
. 00024, and six zeros. The stratification indices are
1111222222222333.

Listing 17 presents the CHECK run for this exanple.
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C. Projection Results

Listing 18 presents a projection of the need for the four types of
beds by year to 1990.

In the printout, ST BEDS refers to beds in short-stay hospitals, and
t he acronynms NH BEDS, PSY BEDS, and NH BEDS refer to beds in |ong-
term care facilities (nursing hones, psychiatric facilities, and
facilities for the nentally handi capped, respectively).

108



XV. Example 10: Social Services, Projection of
Counselors and Budget Needed to Provide Social
Services to the Elderly Population

A. Projection Objectives; Model Structural Parameters

This exanple illustrates the use of the DESTINY programto project
service levels, personnel, and budget |levels required to provide
social services to the elderly. The data used in this exanple are
hypothetical. In a real application, the service ratios would be
estinmated fromclient casel oad data, and the unit of service, unit of
resource, and unit cost data would be estinmated from program
adm ni strative records.

This exanple will build on the three-race, 14-region popul ati on data
file for Arizona, AZ803C DAT. The PARAM programis run to construct
a new paraneter file from the AZB03C. DAT file. The new file is
cal | ed AZ803CS. DAT ("S" for social services). In this exanple, there
will a single target population (the elderly) and a single service
popul ation (a subset of the target popul ation), seven services, three
resources, and three cost categories. The seven services are
counseling, chore services, honemaker services, substitute care, day
care, transportation, and other. The three resources are counsel ors,
purchased services, and paynents. The three cost categories are
di rect services, purchased services, and paynents.

The target population and service-system paraneter values to be
specified to the PARAM program are as foll ows:

No. of target populations =1 (i.e, the elderly)
Service Population Option = 2 (i.e., service-systemdata wl|
be included in the nodel, and the service population wll be
proportional to the target popul ati on)
No. of services =7
No. of resources = 3
No. of cost categories = 3

The names entered for the various nodel variables are as foll ows:
Nanmes of target popul ati on: ELDERLY
Nanme of service popul ation: ELDR(SV)

Nanmes of services: COUNSLNG CHORE SV, HOVEMAKR, SUBSCARE, DAY
CARE, TRANSPRT, OTHER

Names of resources: COUNSELR, PURCHSVC, PAYMENTS
Nanmes of cost categories: DI RCTSV$, PURCHSV$, PAYMENTS .
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B. Data

The preceding data are entered in response to the various program
requests. The incidence/preval ence data for the target popul ation
wi Il now be specified. As nentioned, hypothetical data will be used
for this exanple. This exanple assunes that approximately five
percent of the elderly population requires social services
(specifically, 3% of those aged 65-69, 5% of those aged 70-74,and 7%
of those aged 75+).

Tar get Popul ati on Par aneters

In the present exanple, the target population is all persons aged 65
or older. The prevalence of the target population in the genera
popul ation is hence to be specified in terns of age categories. The
data are hence entered into the programby selecting stratification
option nunber 2 (ST2), in which a separate rate is specified for each
five-year age category. Under this option, the user nmay enter up to
nine different prevalences. |In the present exanple, however, only
two are needed: the prevalence is 0.00 (0% for all persons whose
age is less than 65, and 1.00 (100% of those whose age is 65 or
over.

The following table indicates the nine preval ences entered to the
PARAM program (only the first two are of concern in this exanpl e:

| ndex Rat e

©CO~NOUAWNEF
COOOO0O00OrRO
o
o

Next needs to be specified which of the preceding rates applies to
each of the sixteen age categories. The first rate (0.00, Index = 1)
applies to the first 13 age categories (ages 0 - 64), and the second
rate (1.00, Index - 2) applies to the last three age categories (ages
65+.) The list of indexes to be entered is hence as foll ows:

Stratum (Age Cat egory) | ndex

0-4
5-9
10- 14
15-19
20-24
25-29
30- 34
35-39
40- 44
45- 49

RPRRRPRRRRRR
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50- 54
55-59
60- 64
65- 69
70-74
75+

NNNRFR R

Servi ce Popul ati on Paraneters

The service population is assuned to be 3% of the target popul ation
aged 65-69, 5% of the target popul ation aged 70-74, and 7% of the
target popul ati on aged 75+. Once again, since these preval ences
depend only on age, stratification option ST2 is used. There are
four rates of interest: 0.00 (0%, .03 (3%, .05 (5%, and .07 (7%.

The following table indicates the nine preval ences entered to the
PARAM program (only the first four of which are of interest in this
exanpl e.):

&

| ndex

©CO~NOURWNE
COOOO0O000
o
o

The four preval ences apply to the last four age categories, in order.
The list of indexes to be entered to the program

Stratum (Age Cat egory) | ndex

0-4
5-9
10-14
15-19
20- 24
25-29
30- 34
35-39
40- 44
45- 49
50-54
55-59
60- 64
65- 69
70-74

75+

ARWNRPRRRPRRRRRPRRRRRR

Servi ce Paraneters
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The following table indicates the average nunber of units of service
of each type provided to each served client per year

Aver age Nunber of Service Units Per Case Per Year

No. of Service Units

Servi ce per Case per Year
S1. Counseling 2 hours
S2. Chore Services 16 doll ars
S3. Honmemaker Services 750 dollars
S4. Substitute Care 12 doll ars
S5. Day Care 7 dollars
S6. Transportation 10 doll ars
S7. Oher 10 doll ars
In this exanmple, counseling is the only "direct" service, i.e

service provided by the state social service staff. Al of the ot her
services are purchased from "service providers," and the unit of
service is taken to be equal to one dollar

Resour ce Paraneters

The average nunber of service units per served client is as specified
in the follow ng table:

Aver age Nunber of Resource Units Per Service Unit
(Service types as defined in the preceding table)

No. of Resource Units per
Service Unit (by Service Type)

Resour ce S1 S2 S3 S4 S5 S6 SY
R1. Counsel or 1 0 0 0 0 0 0
R2. Dol l ar (Purchase) 0 1 1 1 1 .5 .5

R3. Dollar (Paynment) O 0 0 0 0O .5 .5

In this exanple, half of the TRANSPRT service (S6) is a paynent to
the client, and half is a paynent to the service provider. The sane
is true of the OTHER service.

Cost Paraneters

It is assunmed that the cost of counselor service is $15 per hour.
Since the other services are in fact dollars, their cost is $1 per
dollar. The follow ng table summarizes these costs:

Aver age Cost Per Resource Unit
(Resource types as defined in the precedi ng table)

Cost per Resource Unit
(by resource type)
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Cost Cat egory R1 R2 R3

Cl. Direct Service 15 0 0
C2. Pur chased Service 0 1 0
C3. Paynent 0 0 1

Listing 19 presents the CHECK run for this exanple.

C. Projection Results

Listing 20 presents a projection of the social services served

popul ation, services, resources, and costs. In this exanple we show
a three-year-ahead projection, as opposed to the ten-year-ahead
projections that were illustrated in the other exanples.

The printout shows the services, resources, and budget required to
provi de services to the served popul ation

The DESTINY program could be used to estinmate the changes in the
budget that would occur if different service levels or different
service costs were adopted. Used in this way, DESTINY is an idea
tool in the evaluation of alternative strategies for rationing socia
servi ces.

The exanple illustrates several of the different types of
crosstabul ati ons that can be constructed by the DESTINY program The
total nunber of possible crosstabs is very large, and typically only
a few of themwould be selected by the user for printout. Up to nine
denographi c distributions or crosstabs nay be constructed for each of
the many variables forecast by the program (general popul ation,
target population (the elderly), seven social services, three
resources, and three cost categories). These include crosstabs by
age, sex, race, age by sex, age by race, sex by race, age by sex by
race, region, and race by region. In addition, nine different
service-systemrel ated distributions or crosstabs may be specified:
distribution of services by type

distribution of resources by type

distribution of costs by type

distribution of services by served popul ation

distribution of resources by served popul ation

di stribution of cost by served popul ation

distribution of resources by services

distribution of costs by services

distribution of costs by resources

[eNeleoNeoNeNoNeNoNel

In this exanple, we present only a small fraction of the possible
out put tables.

Data such as these may be used to back up legislative budget
requests, to prepare Conprehensive Annual Services Program plans, or
to estimate staffing |evels. Additional runs could reveal the
budgetary i npact of changes in service levels or costs.
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Appendix A. Data Sources, Model Parameterization and
Model Calibration

There are two types of information required by the PARAM program in
order to construct a paraneter file for use by the DESTINY package --
denmographic information and service-system information. The
denographic information consists of a nunber of denographic
paraneters, such as birth and death rates, and sonme denographic
vari ables, such as population totals by age, sex, race, and
geogr aphi ¢ region. The service-system information consists of
i nci dences or preval ences for target popul ations of interest, service
rati os, and various service, resource, and cost paraneters.

Denogr aphi ¢ _Speci fication

The denographic data (paraneters and variables) required by the
DESTI NY program are very basic quantities, and nost of them are
avail able at the national and state levels. For the United States,
t he publications which are of greatest value in obtaining these data
are the follow ng

1. Statistical Abstract of the United States (annual) (various
years)

2. Vital Statistics of the United States (annual), Volune I,
Natality and Volune Il, Mrtality, Part A

3. Census of Popul ation (decennial)

At the state level, major data source is the County and Cty Data
Book supplenment to the Statistical Abstract; it is published in
vari ous years. Each state publishes state-level versions of the
statistical abstract and vital statistics reports; the 1980 Census
data are available at the state level as well.

The Census of Popul ation presents detail ed popul ati on breakdowns by
age, sex, race, and geographic region. The Vital Statistics and
Statistical Abstract present denographic parameters such as birth and
death rates.

Most countries other than the US have publications simlar to those
cited above, at least for the national |evel. For sonme devel oping
nati ons, however, even basi c denographi c paraneters such as fertility
rates are not available on a reliable or tinely basis, and other
sources must be consulted. Such sources include:

1. World Fertility Survey

2. United Nations Denpgraphi c Handbook
The DESTI NY program popul ation projections are based on a five-year
time interval, and the required paranmeters refer to future five-year
periods. The program nmakes projections corresponding to whatever
denogr aphi ¢ assunptions the user w shes to specify about the future,
and the user's specified values may differ from historical val ues.
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If historical data are used to determne these paraneters, the
average val ues over the last five years should normally be used. |If
data for a recent five-year period are not available, data for the
| at est avail able year may be used. |If historical values fluctuate
substantially fromyear to year, a several-year average woul d usually
be preferable to an estinate based on a single year. If a
denmographi ¢ paraneter appears to be changing over tine (e.g., a
declining trend in the birth rate), the value entered to DESTINY nay
be based on the five-year average of values derived from a
statistical time-series forecasting nodel.

Even in the US reliable information on Total Fertility Rates (TFRs)
and Fertility Age Distributions (FADs) may not be avail able at the

state level for different races. If reliable state data are not
avail able, national-level data nay be used. Per haps the nost
critical paraneter of all is the TFR, since it has a substantial
i mpact on even the nearer-term popul ation projections. |If state data
are used for the TFR, the user should always nake a CHECK run to
exam ne the reasonabl eness of the state TFR If the ratio of the

estimated base-year TFR to the user-specified TFRis quite different
fromunity, the user should attenpt to ascertain why the popul ation
is evidently so unstable. If no reason is apparent, it would be
prudent to revise the specified TFR

The user nust deci de whether to characterize the popul ation surviva

rates by the Infant Mortality Rate (I MR) or the Expectation of Life
at Birth (ELB), corresponding to Life Table Option paraneter val ue
equal to 1 or to 2, respectively. As a general rule, use Option 1
(i.e., specify the IMR) for countries in which the IMRis high, and
the ELB for countries in which the IMRis |low For whichever option
the user specifies, the CHECK programwi |l print out the val ue of the
non-speci fi ed paraneter, according to the Coal e-Deneny "West" node

life table.

For exanpl e, suppose that the user has specified Life Table Option 1
(specify the IMR), but he is particularly interested in projections
of the elderly population. |If the CHECK printout indicates that the
user-specified value of the IMRinplies an ELB value that is quite
different fromthe observed value, it would be advisable to respecify
the nodel in ternms of Life Table Option 2, and enter the desired
Expectation of Life at Birth.

Servi ce- System Par aneters

Because of the tremendous variety of target popul ati ons and service
systens to which the DESTINY program nay be applied, it is not
possible to identify standard sources from which information
pertaining to these nodel aspects may be obtained. Wth regard to
target populations, local-level data are often not available on
i nci dences and preval ences, and national- or regional-1evel data, by
age, sex, or race nust be used. Such data are available in published
formfrom nati onwi de surveys, such as the Disability Survey of 1972
or the National Health Interview Survey.
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Wth regard to service-system data, nost health or social service
prograns are operated at the state or local level, and data on
program services, resources, and costs are often available from
admi ni strative records nmai ntai ned at these levels. A major problem
that nay be encountered is that the DESTINY program needs these
paraneters on an annual basis (e.g., average nunber of cases per
year, average nunber of service units per case per year), and many
organi zations do not collect client caseload data this way. This
situation is changi ng, however, as the awareness of the need to do
pl anni ng based on paranetric nodels is increasing.
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Appendix B. Data Entry Forms

This appendi x includes data entry forns for use in collecting the
data required by the PARAM and CHECK prograns. The data entry fornmns
list the data in order of entry to the PARAM program To assist the
user in renenbering where each data el enent was obtai ned, space is
provided to record the "source" of each el enent.

The data entry fornms do not describe the neaning of the various
options that are available for each input paraneter. Those
descriptions are presented in the text of this user's manual. The
forns do specify, however, the format required for each data el enent.
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PARAM Form 1: Basic File Structure Paraneters

Paraneter File Nane (12X):

General Popul ation Description (80X):

Base Year (4X):

Basic File Structure Paraneters:

P1: Nunber of Races (1-3):

P2: Nunber of Regions (1-14):

P3: Denographic Parameter Option (1 or 2):

P4: Life Table Option (1 or 2):

P5: External Mgration Paraneter Option
(0, 1, or 2):

P6. Internal Mgration Parameter Option
(Oor 1):

P7: Service System Option (0 or 1):

Nanmes of Races (8X): RAl

RA2__
RA3
Nanes of Regions (8X): REl RES
RE2 RE9
RE3 RE10
RE4 RE11
RES5 RE12
REG RE13
RE7 RE14
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PARAM Form 2: Denographi ¢ Paraneters and Vari abl es

for Race = (one conplete set needed for each race)

Total Fertility Rate(s)

Sour ce:

If P3 =1, specify 1 TFR (X XXX):

If P3 = 2, specify 10 TFRs (10X XXX), one for each 5-year
proj ection period:

Fertility Age Distribution(s)

Sour ce:

If P3 =1, specify 1 FAD (6X XXX):

If P3 = 2, specify 10 FADs (6X XXX), one for each 5-year
proj ection period:

Infant Mortality Rate(s) (required if P4 = 1)

Sour ce:

If P3 =1, specify 1 I MR (XXX. XX):

If P3 = 2, specify 10 IMRs (10XXX. XX), one for each 5-year
proj ection period:

Expectation(s) of Life at Birth (required if P4 = 2)

Sour ce:
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If P3 =1, specify 1 ELB (XX XX):

If P3 = 2, specify 10 ELBs (10XX. XX), one for each 5-year

proj ection period:

Base- Year Popul ati on

Sour ce:

For Males ((8XXXXXXXXX. ) :
: : : : ; , , (CR)

For Femal es ( XXXXXXXXX. ) :

1 ) 1 1 1 1 1 (CR)

Base-Year Infant Mortality Rate (XXX XX):

Sour ce:

Base-Year Birth Rate (XXX XX):

Sour ce:

Base- Year Death Rate (XXX XX):

Sour ce:

Popul ati on Ten Years Prior to Base Year (XXXXXXXXX.):

Sour ce:

Infant Mortality Rate Ten Years Prior to Base Year (XXX XXXX):

Sour ce:

Birth Rate Ten Years Prior to Base Year (XXX, XXXX):

Sour ce:

Death Rate Ten Years Prior to Base Year (XXX XX):

Sour ce:

External Mgration Paraneters (data required only if P5 is
greater than zero)

Sour ce:
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If P5 = 1:
Annual M gration Rate (XXXX. XXX)

Annual M gration Number (XXXXXXXXX.)

If PS5 = 2:

Specify ten annual mgration rates (10XXXX. XXX), one for each
5-year projection period:

Specify ten annual mnigration nunbers (8XXXXXXXXX.), one for
each 5-year projection period:

Regi onal Popul ation (data required only if P2 is greater than 1)

Sour ce:

Regi onal Popul ation Ten Years Prior to Base Year (data required only
if P2 is greater than 1)

Sour ce:

Internal Mgration Paraneters (Data required only if P6 is greater
t han zero)

Sour ce:

Specify one annual internal mgration rate for each region
(BXXXX. XXX) :

Speci fy one annual internal mgration anmount (nunber) for each
regi on ( 8XXXXXXXXX.):
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PARAM Form 3: Servi ce-System Paraneters

(Required only if P7 = 1)

Servi ce-System Structural Paraneters

S1: Nunmber of Target Popul ations (1-4):
S2: Service Population Option (0, 1, or 2):
S3: Nunmber of Services (0-10):

S4: Nunber of Resources (0-7):

S5: Number of Cost Categories (0-4):

Nanes of Target Popul ations (8X):

TP1:

TP2:

TP3:

TP4:

Nanes of Service Popul ations (8X):

SP1:

SP2:

SP3:

SP4.

Nanes of Services (8X)

S1:

S2:

S3:

S4:

S5:

S6:

S7:

S8:

S9:
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S10:

Nanes of Resources (8X)

R1:

R2:

R3:

R4:

R5:

R6:

R7:

Nanes of Cost Categories (8X):

Cl:

c2:

C3:

.

Servi ce Paraneters

Servi ce Popul ation

Servi ce Type
S2 S3 S4 S5 S6 S7 S8 SS9 Si10

S1
Nane Names:
s
sP2:.
SP3:
sP4.
Not e:
separately,
etc.

Resour ce Par aneters

Servi ce Type

R1
Nane

Each table entry ((XXXXX. XXXX)
readi ng across the first

is entered to the program
row, then the second row,

Resource Type
R RB R R R Rf RB RO RIO
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S3:

S5:

S6:

S7:

S8:

S9:

Not e: Each table entry (XXXXX. XXXX) is entered to the program
separately, reading across the first row, then the second row,
etc.

Cost Paraneters

Resource Type

Nane Nanes:

S

R4:

R5:

R7:
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(Required only if P7
each target

Dat a Source:

PARAM Form 4: Target Popul ati on Paraneters

for Target

Popul ati on =

1, in which case one formis needed for

popul ation.)

Stratification Option:

Specify 1 Opti on:

___ST1 No stratification (single rate for entire
popul ati on)

___ST10

ST2
ST3
ST4
ST5
ST6
ST7
ST8
ST9

Stratify
Stratify
Stratify
Stratify
Stratify
Stratify
Stratify
Stratify
Stratify

Enter data in the section
Option sel ected above.

by
by
by
by
by
by
by
by
by
be

Age

Sex

Race

Age x Sex

Age x Race

Sex x Race

Age x Sex x Race
Regi on

Regi on x Race

| ow corresponding to the Stratification

Option ST1: No Stratification

Specify a single rate for the entire popul ati on:

Option ST2: Stratification by Age

Age Cat eqgory

0-4
5-9

10- 14
15-19
20-24
25-29
30- 34
35-39
40- 44
45- 49
50- 54

Rat e
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55-59
60- 64
65- 69
70-74
75+

Option ST3: Stratification by Sex

Sex Rat e

Mal e
Femal e

Option ST4: Stratification by Race

Race Rat e

Option ST5: Stratification by Age x Sex

Sex = Mual e

Age Cat egory Rat e

Sex = Femul e

Age Cat egory Rat e

0-4
5-9
10- 14
15-19
20-24
25-29
30- 34
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35-39

40- 44 -
45- 49 o
50- 54 -
55-59 .
60- 64 -
65- 69 -
70-74 -
75+

Option ST6: Stratification by Age x Race

Race = RA1__

Age Cat egory Rat e
0-4 _
5-9 _
10- 14 o
15-19 _
20- 24 _
25-29 .
30-34 o
35-39 -
40- 44 _
45- 49 .
50-54 o
55-59 -
60- 64 _
65- 69 .
70-74 o
75+ -

Race = RA2__

Age Cat eqgory Rat e
0-4 .
5-9 .
10- 14 -
15-19 _
20- 24 .
25-29 o
30-34 -
35-39 _
40- 44 .
45- 49 o
50-54 -
55-59 _
60- 64 .
65- 69 .
70-74 -
75+ _

Race = RA3
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Age Cat egory Rat e

Option ST7: Stratification by Sex x Race

Race = RAl

Race

S

Race = RA3

Mal e

Option ST8: Stratification by Age x Sex X Race

Sex = Mual e

Age Cat egory Rat e

0- 4
5-9
10- 14
15-19
20- 24
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Sex = Fennl e

Age Cat eqgory Rat e

0-4
5-9
10-14
15-19
20- 24
25-29
30- 34
35-39
40- 44
45- 49
50-54
55-59
60- 64
65- 69
70-74

75+
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Sex = Fenunl e

Age Cat eqgory Rat e

0-4
5-9
10-14
15-19
20- 24
25-29
30- 34
35-39
40- 44
45- 49
50-54
55-59
60- 64
65- 69
70-74

Sex = Fenunl e

Age Cateqgory Rat e

0-4
5-9
10-14
15-19
20- 24
25-29
30- 34
35-39
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40- 44

45- 49 -
50-54 o
55-59 -
60- 64 -
65- 69 -
70-74 -
75+

Option ST9: Stratification by Region

Regi on Rat e
REL o
RE2_ -
RE3____ -
RE4 -
RES -
RE6 -
RE7 -
RES_ -
REO -
RE10_ -
RE11____ -
RE12____ -
RE13_______ -
RE14___ -

Option ST10: Stratification by Region X Race

Race = RAl
Reqgi on Rat e
REL o
RE2 o
RES _
RE4 _
REG o
RE6 o
RE7 _
REB _
REG o
RElO o
RE11 _
REl2 _
RE13 o
RE14 o
Race = RA2
Regi on Rat e
REL _
RE2 o
RES o
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PARAM Form 5: Servi ce Popul ati on Paraneters

for Service Population =

(Needed only if P7 =1 and S2 = 2, in which
case one formis needed for each service
popul ation.)

Dat a Source:

Stratification Option:

Specify 1 Option:

____ST1 No stratification (single rate for entire
popul ati on)

ST2 Stratify by Age

ST3 Stratify by Sex

ST4 Stratify by Race

ST5 Stratify by Age x Sex

ST6 Stratify by Age x Race

ST7 Stratify by Sex x Race

ST8 Stratify by Age x Sex x Race

ST9 Stratify by Region

____ST10 Stratify by Region x Race

Enter data in the section bel ow corresponding to the Stratification
Opti on sel ected above.

Option ST1: No Stratification

Specify a single rate for the entire popul ation:
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CHECK Form 1

(This form is needed only if the CHECK program is used to
adj ust the service-system paraneters.)

Actual Base- Year PRQJ Base- Year Act ua
Tar get Popul ati on Val ue Val ue Rati o = PRQOJ
™
TP2
TP3
TP4

Servi ce Popul ati on

SP1
SP2
SP3
SP4

Servi ce

Resour ce

2

RBQR
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Appendix C. Technical Notes

Denpgr aphi ¢ _Proj ecti on Egquati ons

Thi s Appendi x presents the basic denographic equati ons which define
t he cohort-conponent nethod for naking popul ation projections. Only
a summary description of the denographic equations is presented here.

For detail ed discussion of the cohort-conponent nethod, refer to a
demogr aphi c text such as:

Shryock, Henry S., Jacob S. Siegel and Associ at es,
The Methods and Materials of Denography, Fourth
Printing (rev.), US Bureau of the Census, US
Governnent Printing Ofice, Washington, DC 1980

The fornul as presented bel ow correspond to External Mgration Option
1 and Internal Mgration Qotion 0. In the nodel, the conplete set of
forrmulas is used once for each race represented in the nodel, with
appropriate changes in the val ues of the paraneters.

The following notation is introduced. The index t refers to tine.
The index k refers to five-year age cohort. There are sixteen age
cohorts, first one being ages 0-5, and the |ast being ages 75+.

TFR = total fertility rate at tinme t (the average
nunber of children born to a worman in her
lifetinme)

FAD (k) = fertility age distribution density function
(probability that a woman giving birth bel ongs
to age cohort k) at tine t

S'(1) = probability at tinme t that an infant of sex j
survives to age 1 (j =1, 2)

S/(k) = probability that a person of sex j in cohort k-1
alive at tinme t survives to tinme t+5 (k = 2, 3,

L, 17 ) =1, 2)

S/ = (S/(k) + S'"(k))/2

I M = nunber of immgrants intinet to tine t+5

EM = rate of emigration in tine periodt to t+5
(nunmber of enigrants divided by the tota
popul ati on)

P.(k) = total population in age cohort k at tine t

R(m = population in region mat tine t

BSR = birth sex ratio (proportion of newborns that

are mal es)
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BI R = births in time periodt to t+5

In terns of the preceding notation, the follow ng formul as define the
popul ation at the tinme t+5, given the population at tinme t.

1. Survivors, Age Cohorts 2-15:

PS. (k) = P/(k) S '(k+1) (k=2,3,...,16)
2. Survivors, Last Age Cohort:

PS./(16) = PS./(16) S''(17)

3. Births
9

BIR = TFR T FAD(k) (P*(k) + PS.(k))/2
k=4

4. Survivors, First Age Cohort
PSHS"(l) = BIR St"*(l)
5. Total Survivors Plus Births

TS = = PS./(K)
ik

6. External Mgration (Option 1)
Total Net Mgration = TM=1M - EM TS
F=1+ TMTS
P.j(k) = PS, (k) F

7. Total Population at Tine t

TP = X P/(K)
ik

8. Internal Mgration (Option 0)

Rs(m = R(m (TS + TM/TP

External Mgration Options 2-4 and Internal Mgration Qption 1 are
simlar to the above.
Ser vi ce- Syst em Par anet er Adj ust ment Equati ons

In the CHECK program the user has the option of entering an
adj ustment factor, or calibration factor, for each target popul ation,
servi ce popul ation, service, resource, and cost total that the PRQJ
program conputes and prints. Each adjustnent factor is the ratio of
the actual (observed) base-year |evel of each quantity to the base-
year |evel estimated by PROJ.

139



After the user enters the adjustnment factors, the CHECK program
nodi fi es each incidence, service ratio, service, resource, and cost
paraneter, and creates a new paraneter file containing the nodified

par anet ers. The paraneters are nodified so that the base-year
estimates printed by the PRQJ programw |l each be multiplied by the
adj ust ment factor. The formulas which the CHECK program uses to
nodi fy the paranmeters are as foll ows:

tpR' :fR‘ptpR (R:].,Z,...,ntp)

spy = 57 spl/ f¢P) (R=1,2,...,n,)

sa = f.° sal/fP) (k =1,2,...,n5 R=1,2,...,n,)

r. =f"r (Ut (G =12,...,n; k=12,...,n)

¢, =ffc, (Ut ( =212...,n; ) =12,...,n)
wher e

t ps = ol d incidence

tpy = new incidence

SPy = old service ratio

Spy = new service ratio

Sg = old nunber of units of service type k per served

case of type R

s, = new nunber of units of service type k per served
case of type R

M = ol d nunber of units of resource type j per unit
of service type k

r,, = new nunber of units of resource type j per unit
of service type k

C,, = ol d nunber of dollars of cost type i per unit of
resource type j

c," = new nunber of dollars of cost type i per unit of
resource type j

fi* = adjustnent factor for target popul ation R

f* = adjustnent factor for service popul ati on R

f = adjustnent factor for service type k

fr = adj ustment factor for resource type |

—
o
1

adj ustment factor for cost type i
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tp

nunber of target popul ations
nunber of service popul ations
nunber of service types

nunber of resource types

nunber of cost categories.

141



Appendix D. Computer Program Output Listings
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10.

11.

12.

13.

14.

15.

16.

17.

Comput er Program Qut put Li stings

CHECK Run for Exanple 1 (National Popul ation
Proj ection, Single-Race Mdel) 157

PRQJ Run for Exanple 1 (National Popul ation
Proj ection, Single-Race Mdel) 159

CHECK Run for Exanple 2 (National Popul ation
Proj ection, Two-Race Mddel ) 161

PRQJ Run for Exanple 2 (National Popul ation
Proj ecti on, Two-Race Model ) 165

CHECK Run for Exanmple 3 (State Popul ation
Proj ection, Single-Race Mdel) 168

PRQJ Run for Exanple 3 (State Popul ation
Proj ection, Single-Race Mdel)170

CHECK Run for Exanmple 4 (State Popul ation
Proj ection, Three-Race, 14-Region Mdel) 172

PRQJ Run for Exanple 4 (State Popul ation
Proj ection, Three-Race, 14-Region Mdel) 180

CHECK Run for Exanmple 5 (Projection of the Hi spanic
Popul ati on) 182

PRQJ Run for Exanple 5 (Projection of the H spanic
Popul at i on) 188

CHECK Run for Example 6 (Rehabilitation Services,
Projection of the Wrk-Di sabl ed) 190

PRQJ Run for Exanple 6 (Rehabilitation Services,
Projection of the Wrk-Di sabl ed) 193

CHECK Run for Exanple 7 (Projection of School
Enrol | ment) 195

PRQJ Run for Exanple 7 (Projection of School
Enrol | ment) 198

CHECK Run for Exanple 8 (Criminal Justice, Projection
of Prison Adm ssions and Operating Cost) 203

PRQJ Run for Exanple 8 (Crimnal Justice, Projection
of Prison Adm ssions and Operating Cost) 206

CHECK Run for Exanmple 9 (Health Care, Projection of
the Need for Short-Term and Long- Ter m Beds) 208
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18. PRQJ Run for Exanple 9 (Health Care, Projection of
the Need for Short-Term and Long- Ter m Beds) 212

19. CHECK Run for Exanple 10 (Social Services, Projection
of Counsel ors and Budget Needed to Provide
Soci al Services to the El derly Popul ation)215

20. PRQ) Run for Exanple 10 (Social Services, Projection

of Counsel ors and Budget Needed to Provide
Soci al Services to the Elderly Popul ation)219
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Listing 1. CHECK Run for Exanple 1 (National Population Projection,
Si ngl e- Race Mbdel )

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 10: 49: 59

NAME OF PARAMETER FI LE = US801. DAT
GENERAL POPULATI ON DESCRI PTI ON:
UNI TED STATES RESI DENT POPULATI ON

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 1
NO OF REGONS = 0
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM OPTION = 0
NAVE(S) OF RACE

ALL

1
0

PARAMETERS FOR RACE = ALL
TOTAL FERTILITY RATE(S). ..
1. 810

FERTI LI TY AGE DI STRIBUTION(S). ..

.147 .312 .312 .166 .052 .011
| NFANT MORTALITY RATE(S)...

14. 80
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQIECTI ON PERI OD = 73. 96
BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMVALE MALE FEMALE

0 . 9793 . 9852
0-4 8360135. 7984272. . 9967 . 9977
5-9 8537903. 8159231. . 9981 . 9989
10-14 9315055. 8925864. . 9974 . 9987
15-19 10751544. 10410123. . 9960 . 9980
20-24 10660063. 10652494. . 9953 . 9973
25-29 9703259. 9814413. . 9951 . 9966
30-34 8675505. 8882452. . 9940 . 9954
35-39 6860236. 7102772. . 9913 . 9933
40- 44 5707550. 5960689. . 9857 . 9894
45- 49 5387511. 5700872. . 9757 . 9830
50- 54 5620474. 6088510. . 9586 . 9731
55-59 5481152. 6132902. . 9321 . 9567
60- 64 4669307. 5416404. . 8913 . 9265
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65- 69 3902083. 4878761. .8282  .8727
70- 74 2853116. 3943626. .7358  .7856
75+ 3547402. 6419145. .4891  .5275
TOTAL  110032295. 116472530.
TOTAL BASE- YEAR POPULATI ON ( POPBASE) = 226504825,
CRUDE Bl RTH RATE FOR BASE YEAR = 15. 90
CRUDE DEATH RATE FOR BASE YEAR = 8. 70
| NFANT MORTALI TY RATE FOR BASE YEAR = 13.80
POPULATI ON ( POPPREV) TEN YEARS PRI OR TO BASE YEAR = 203302031.
AVERAGE CRUDE BI RTH RATE FOR PREVI OUS TEN YEARS = 15. 14
AVERAGE CRUDE DEATH RATE FOR PREVI OUS TEN YEARS = 8. 96
AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 16. 08
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
1000075.
TOTAL FERTI LI TY RATE (TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
1. 833
TOTAL FERTI LI TY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
1. 810
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 68.18
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE
AND DEATH RATE FOR PREVI OUS TEN YEARS) =  1000075.
ESTI MATED ANNUAL RATE PER 1000 = 4. 686
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQJECTI ON PERI D =
1000075.
ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PROJECTI ON
PER OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MVNO ANDY OR
M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
1000075.
APPROX ANNUAL RATE PER 1000 PCPULATION (M GR) =  4.415
CRUDE BI RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 14.573
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTI ON PERI CD = 9. 799
AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( ( POPBASE/ POPPREV(I R)) **. 1-1) = 10.87
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARAVETERS):

1000( ( POPPRQJ/ POPBASE) **. 2-1) =  9.62
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND MGR = CBR CDR+M GR = 9. 19
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Li sting 2.

PRQJ Run for

Exanpl e 1 (National

Popul ati on Proj ection,

Si ngl e- Race Mbdel)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON

1.0

PROGRAM NAME: PRQJ

DATE OF RUN ( DD/ MM YYYY):
TIME OF RUN (HH: MM SS):

11: 39:

PARAMETER FI LE NAME: US801. DAT
GENERAL POPULATI ON DESCRI PTI ON:
STATES

UNI TED

BASE YEAR 1980

5/ 6/ 1995

2

RESI DENT

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2

YEAR 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN =

250026462.

DI STRI BUTI ON OF POPULATN

BY AGE
0-4
5-9

10- 14

15-19

20-24

25-29

30- 34

35-39

40- 44

45- 49

50- 54

55-59

60- 64

65- 69

70-74

75+

18150140.
18340630.
16961798.
17341700.
18916165.
21907018.
22038919.
20150596.
18063934.
14262631.
11763287.
10935458.
11141584.
10411490.

8156979.
11484134.

DI STRI BUTI ON OF POPULATN

BY SEX
MALE
FEVALE

122714472.
127311990.

CROSSTABULATI ON OF POPULATN
BY AGE AND SEX

0- 4

MALE
9229281.

FEVALE

8920859.
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5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

9321578.
8668490.
8858743.
9644578.
11108700.
11004406.
10003094.
8909808.
6987165.
5721375.
5251952.
5234019.
4745989.
3592512.
4432781.

9019052.
8293308.
8482957.
9271587.
10798317.
11034512.
10147502.
9154126.
7275467.
6041912.
5683506.
5907564.
5665501.
4564467 .
7051353.
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Listing 3. CHECK Run for Exanple 2 (National Population Projection,
Two- Race Mbdel )

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12:16: 20

NAME OF PARAMETER FI LE = US802. DAT
GENERAL POPULATI ON DESCRI PTI ON:
UNI TED STATES RESI DENT POPULATI ON BY RACE (WO

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 2
NO OF REGONS = 0
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM OPTION = 0
NAVE(S) OF RACE

VW TE

OTHER

1
0

PARAMETERS FOR RACE = WH TE
TOTAL FERTILITY RATE(S). ..
1.717

FERTI LI TY AGE DI STRIBUTION(S). ..

.130 .312 .326 .170 .051 .011
| NFANT MORTALITY RATE(S)...

12. 95
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQJIECTI ON PERI OD = 74. 67
BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMALE MALE FEVALE

0 . 9820 . 9874
0-4 6482766. 6148431. . 9974 . 9982
5-9 6684406. 6346611. . 9984 . 9991
10- 14 7407610. 7052673. . 9977 . 9989
15-19 8631389. 8326152. . 9965 . 9983
20-24 8680290. 8603095. . 9959 . 9978
25-29 8004161. 7978484. . 9957 . 9972
30-34 7298603. 7344080. . 9948 . 9961
35-39 5830238. 5928994. . 9923 . 9942
40- 44 4849123. 4976012. . 9871 . 9904
45- 49 4638090. 4817869. . 9774 . 9843
50- 54 4918050. 5238845. . 9609 . 9749
55-59 4852081. 5384727. . 9350 . 9592
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60- 64 4172521. 4801456. . 8951 . 9298

65- 69 3481097. 4329974. . 8327 . 8771
70-74 2551944, 3542234. . 7411 . 7910
75+ 3187257. 5851527. . 4938 . 5322
TOTAL 91669626. 96671164.

TOTAL BASE- YEAR POPULATI ON ( POPBASE) = 188340790.
CRUDE Bl RTH RATE FOR BASE YEAR = 14. 80
CRUDE DEATH RATE FOR BASE YEAR = 8. 80
| NFANT MORTALI TY RATE FOR BASE YEAR = 12.00
POPULATI ON ( POPPREV) TEN YEARS PRI OR TO BASE YEAR = 178098000.
AVERAGE CRUDE BI RTH RATE FOR PREVI OUS TEN YEARS = 14.13
AVERAGE CRUDE DEATH RATE FOR PREVI OUS TEN YEARS = 9. 04
AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 14. 11
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
94517.
TOTAL FERTI LI TY RATE (TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
1.748
TOTAL FERTI LI TY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
1.717
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 64.59
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE
AND DEATH RATE FOR PREVI OUS TEN YEARS) = 94517.
ESTI MATED ANNUAL RATE PER 1000 = .518
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQJECTI ON PERI D =
94517.
ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PROJECTI ON
PER OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MVNO ANDI OR
M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
94517.
APPROX ANNUAL RATE PER 1000 POPULATION (M GR) = . 502
CRUDE BI RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 13. 566
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTI ON PERI CD = 10. 145
AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( ( POPBASE/ POPPREV(I R))**.1-1) = 5.61
PROJECTED POPULATI ON GROATH RATE (G VEN SPEC FI ED PARAVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) =  4.46
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND MGR = CBR CDR+M GR =  3.92

PARAMETERS FOR RACE = OTHER
TOTAL FERTILITY RATE(S). ..
2.334
FERTI LI TY AGE DI STRIBUTION(S). ..
. 221 .312 . 251 .143 .058 .015
| NFANT MORTALITY RATE(S)...
22.62
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EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST
PRQIECTI ON PERI OD = 70. 99

BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON

PERI CD. . .

MALE FEMALE MALE FEMALE

0 . 9675 . 9757
0-4 1877369. 1835841. . 9941 . 9956
5-9 1853497. 1812620. . 9969 . 9979
10- 14 1907445. 1873191. . 9961 . 9976
15-19 2120155. 2083971. . 9939 . 9963
20-24 1979773. 2049399. . 9928 . 9952
25-29 1699098. 1835929. . 9923 . 9941
30-34 1376902. 1538372. . 9907 . 9926
35-39 1029998. 1173778. . 9871 . 9898
40- 44 858427. 984677. . 9802 . 9850
45- 49 749421. 883003. . 9683 . 9773
50- 54 702424. 849665. . 9491 . 9655
55-59 629071. 748175. . 9196 . 9462
60- 64 496786. 614948. . 8756 . 9122
65- 69 420986. 548787. . 8091 . 8541
70-74 301172. 401392. . 7136 . 7629
75+ 360145. 567618. . 4691 . 5074
TOTAL 18362669. 19801366.

TOTAL BASE- YEAR POPULATI ON ( POPBASE) = 38164035.
CRUDE Bl RTH RATE FOR BASE YEAR = 22. 80
CRUDE DEATH RATE FOR BASE YEAR = 7. 80
| NFANT MORTALI TY RATE FOR BASE YEAR = 21.10
POPULATI ON ( POPPREV) TEN YEARS PRI OR TO BASE YEAR = 25137000.
AVERAGE CRUDE BI RTH RATE FOR PREVI OUS TEN YEARS = 21.77
AVERAGE CRUDE DEATH RATE FOR PREVI OUS TEN YEARS = 8. 33
AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 24. 19
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
888003.
TOTAL FERTI LI TY RATE (TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
2.335
TOTAL FERTI LI TY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PER OD =
2.334
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 90.02
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON BI RTH
RATE
AND DEATH RATE FOR PREVI OUS TEN YEARS) =  888003.
ESTI MATED ANNUAL RATE PER 1000 =  29.199
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQJECTI ON PERI D =
888003.
ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PROJECTI ON
PERI OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MVNO) ANDY OR
M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
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888003.
APPROX ANNUAL RATE PER 1000 POPULATION (M GR) =  23.268
CRUDE BI RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 20. 621
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERI OD = 7.636
AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( (POPBASE/ POPPREV(I R)) **.1-1) = 42.64
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARAVETERS):
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 34.74

APPROX. ANNUAL POPULATI ON GROMH RATE PER 1000, BASED ON CBR,
CDR, AND M GR = CBR-CDR+tM GR = 36. 25

TOTAL POPULATI ON (ALL RACES) = 226504825.

ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER ( BASED ON Bl RTH RATE
AND

DEATH RATE FOR PREVIOUS TEN YEARS, TOTAL FOR ALL RACES IN THE
MODEL)

= 939359.

ESTI MATED ANNUAL RATE PER 1000 = 4. 402
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Listing 4. PRQJ Run for Exanple 2 (National Population Projection,
Two- Race Mbdel )

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12:17: 5

PARAMETER FI LE NAME: US802. DAT

GENERAL POPULATI ON DESCRI PTI ON:

UNI TED STATES RESI DENT POPULATI ON BY RACE (WO
BASE YEAR 1980

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2

YEAR: 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN =  250738546.

DI STRI BUTI ON OF POPULATN
BY AGE
0-4 18669617.
5-9 18806048.

10- 14 17101239.
15-19 17460667.
20-24 19000300.
25-29 21967328.
30-34 22058888.
35-39 20138388.

40- 44 18001916.

45- 49 14192279.

50- 54 11705971.
55-59 10862325.

60- 64 11041520.

65- 69 10298760.
70-74 8064410.

75+ 11368890.

DI STRI BUTI ON OF POPULATN
BY SEX

MALE 123028940.

FEVALE 127709605.

DI STRI BUTI ON OF POPULATN

BY RACE
VWH TE 197443844.
OTHER 53294702.
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CROSSTABULATI ON OF PCPULATN
BY AGE AND SEX

MALE FEVALE

0-4 9492151. 9177466.

5-9 9556684. 9249364.

10- 14 8735127. 8366112.
15-19 8915115. 8545552,
20-24 9682667. 9317633.
25-29 11135944. 10831384.
30-34 11007309. 11051579.
35-39 9985651. 10152737.
40- 44 8867066. 9134850.
45- 49 6942907. 7249371.
50- 54 5685799. 6020171.
55-59 5209615. 5652710.
60- 64 5180874. 5860647.
65- 69 4692481. 5606280.
70-74 3550310. 4514099.
75+ 4389239. 6979651.

CROSSTABULATI ON OF PCPULATN
BY AGE AND RACE

VWH TE OTHER

0-4 13386385. 5283232.

5-9 13621659. 5184390.

10- 14 12648435. 4452804.
15-19 13055499. 4405168.
20-24 14468046. 4532254,
25-29 16941640. 5025688.
30-34 17251096. 4807792.
35-39 15930166. 4208222.
40- 44 14547949. 3453967.
45- 49 11604716. 2587563.
50- 54 9575698. 2130273.
55-59 9022988. 1839336.
60- 64 9362446. 1679074.
65- 69 8906125. 1392635.
70-74 7060025. 1004385.
75+ 10060972. 1307918.

CROSSTABULATI ON OF POPULATN
BY SEX AND RACE

MALE FEMVALE
VWH TE 97116269. 100327575.
OTHER 25912671. 27382030.

CROSSTABULATI ON OF POPULATN
BY AGE, SEX, AND RACE
VWH TE
MALE FEVALE
0-4 6808785. 6577600.
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5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

0-4
5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74

75+

6925470.
6486648.
6690797.
7400519.
8607548.
8649989.
7966863.
7239716.
5738483.
4701144,
4377281.
4439947 .
4080277.
3124926.
3877875.

OTHER

MALE

2683366.
2631214.
2248479.
2224318.
2282148.
2528396.
2357320.
2018788.
1627350.
1204425.
984655.
832334.
740927.
612203.
425384.
511364.

6696189.
6161786.
6364702.
7067527.
8334093.
8601107.
7963303.
7308232.
5866234.
4874554,
4645708.
4922499,
4825848.
3935098.
6183096.

FEMVALE

2599866.
2553175.
2204325.
2180851.
2250106.
2497292.
2450472.
2189434.
1826618.
1383138.
1145617.
1007002.

938147.

780432.
579001.
796554.
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Li sting 5. CHECK Run for Exanple 3 (State Population Projection,
Si ngl e- Race Mbdel )

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12: 22: 47

NAME OF PARAMETER FI LE = AZ801. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARl ZONA RESI DENT POPULATI ON

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 1
NO OF REGONS = 0
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM OPTION = 0
NAVE(S) OF RACE

ALL

1
0

PARAMETERS FOR RACE = ALL
TOTAL FERTILITY RATE(S). ..
2.129

FERTI LI TY AGE DI STRIBUTION(S). ..

.147 .312 .312 .166 .052 .011
| NFANT MORTALITY RATE(S)...

13. 56
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQIECTI ON PERI OD = 74. 44
BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMVALE MALE FEMALE

0 . 9811 . 9867
0-4 109075. 104808. . 9972 . 9981
5-9 107650. 103417. . 9983 . 9990
10- 14 111583. 107990. . 9976 . 9988
15-19 128283. 123734. . 9963 . 9982
20-24 133486. 130297. . 9957 . 9976
25-29 119140. 116911. . 9955 . 9970
30-34 104855. 102909. . 9945 . 9959
35-39 80333. 82540. . 9920 . 9939
40- 44 66836. 68279. . 9866 . 9901
45- 49 61538. 63533. . 9769 . 9839
50- 54 60295. 66454. . 9601 . 9743
55-59 61155. 71352. . 9340 . 9583
60- 64 57682. 66718. . 8938 . 9287
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65- 69 53009. 61835. . 8312 . 8757

70-74 39867. 47409. . 7393 . 7893
75+ 43155. 62087. . 4922 . 5307
TOTAL 1337942. 1380273.
TOTAL BASE- YEAR POPULATI ON (POPBASE) =  2718215.
CRUDE Bl RTH RATE FOR BASE YEAR = 18.40
CRUDE DEATH RATE FOR BASE YEAR = 7.80
I NFANT MORTALI TY RATE FOR BASE YEAR = 12.40
POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 1770900.
AVERACE CRUDE Bl RTH RATE FOR PREVI QUS TEN YEARS = 18. 32
AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS = 7.71

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 14.94
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
71507.

TOTAL FERTI LI TY RATE (TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
2.129
TOTAL FERTI LI TY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
2.129

GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)

FOR BASE YEAR = 80.07

ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE

AND DEATH RATE FOR PREVI OUS TEN YEARS) = 71507.

ESTI MATED ANNUAL RATE PER 1000 =  33.170
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQJECTI ON PERI D =

71507.

ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PROJECTI ON

PER OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MVNO ANDY OR

M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
71507.

APPROX ANNUAL RATE PER 1000 POPULATION (M GR) =  26.307
CRUDE BI RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 16. 896
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERI OD = 9. 272
AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS

= 1000( (POPBASE/ POPPREV(I R)) **.1-1) = 43.78
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARAVETERS) :

1000( ( POPPRQJ/ POPBASE) **. 2-1) = 32.50

APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,

CDR, AND M GR = CBR CDR+M GR = 33.93

157



Listing 6. PR Run for Exanple 3 (State Population Projection,
Si ngl e- Race Mbdel )

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12: 22: 57

PARAMETER FI LE NAME: AZ801. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON
BASE YEAR 1980

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2

YEAR 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3694625.
DI STRI BUTI ON OF POPULATN
BY AGE
0-4 308528.
5-9 309834.
10- 14 265533.
15-19 262196.
20-24 272382.
25-29 312138.
30- 34 326384.
35-39 291639.
40- 44 255842.
45- 49 199194.
50- 54 163155.
55-59 147819.
60- 64 144704.
65- 69 142762.
70-74 121020.
75+ 171493.
DI STRI BUTI ON OF POPULATN
BY SEX
MALE 1827212.
FEVALE 1867413.

CROSSTABULATI ON OF POPULATN
BY AGE AND SEX
MALE FEVALE
0-4 156914. 151614.
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5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

157507.
135307.
133601.
138207.
158591.
164894.
146991.
128908.
97980.
80273.
71925.
67382.
63623.
53404.
71705.

152327.
130226.
128596.
134175.
153548.
161490.
144649.
126934.
101214.
82882.
75893.
77322,
79139.
67616.
99788.
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Listing 7. CHECK Run for Exanple 4 (State Population Projection,
Three- Race, 14- Regi on Mbdel)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12:52: 1

NAME OF PARAMETER FI LE = AZ803C. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM OPTION = 0
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAMVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUMA

1
1

PARAMETERS FOR RACE = WH TE
TOTAL FERTILITY RATE(S). ..
2.232

FERTI LI TY AGE DI STRIBUTION(S). ..

.130 .312 .326 .170 .051 .011
| NFANT MORTALITY RATE(S)...

11. 70
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQJIECTI ON PERI OD = 75. 14
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BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMVALE MALE FEMVALE
0 . 9839 . 9889
0-4 79351. 76208. . 9978 . 9986
5-9 80415. 76578. . 9986 . 9992
10- 14 85306. 82032. . 9979 . 9991
15-19 99026. 95899. . 9968 . 9986
20-24 106315. 104137. . 9963 . 9981
25-29 96311. 95364. . 9962 . 9975
30-34 87382. 85981. . 9953 . 9966
35-39 68203. 69718. . 9930 . 9947
40- 44 56493. 57394. . 9880 . 9911
45- 49 52916. 54059. . 9786 . 9852
50- 54 53052. 58170. . 9624 . 9761
55-59 55155. 64721. . 9370 . 9608
60- 64 53162. 61749. . 8976 . 9321
65- 69 49283. 57527. . 8357 . 8801
70-74 37022. 44379. . 7446 . 7947
75+ 39590. 57863. . 4970 . 5354
TOTAL 1098982. 1141779.
TOTAL BASE- YEAR POPULATI ON (POPBASE) =  2240761.
CRUDE BI RTH RATE FOR BASE YEAR = 18.90
CRUDE DEATH RATE FOR BASE YEAR =  8.80
I NFANT MORTALI TY RATE FOR BASE YEAR = 11.70
POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 1604948.
AVERACE CRUDE BI RTH RATE FOR PREVI QUS TEN YEARS = 18. 90
AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS = 8. 80

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 11.70
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
44535,
POPULATI ON BY REG ON. ..
BASE YEAR TEN YEARS PRI OR

APACHE 11902. 7525.
CCCHI SE 73261. 59027.
COCONI NO 49235. 34141.
G LA 30147. 25662.
GRAHAM 17085. 14201.
GREENLEE 9357. 9793.
MARI COPA 1307455. 914610.
MCHAVE 53477. 24738.
NAVAJO 32543. 26893.
Pl VA 442888. 326416.
Pl NAL 61849. 58141.
STA. CRUZ 16515. 13091.
YAVAPA| 65322. 35713.
YUVA 69725. 54997.
TOTAL 2240761. 1604948.

TOTAL FERTILITY RATE ( TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
2.232
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TOTAL FERTI LI TY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
2.232
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 83.29
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE
AND DEATH RATE FOR PREVI OUS TEN YEARS) = 44535,
ESTI MATED ANNUAL RATE PER 1000 = 23.836
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQJECTI ON PERI D =
44535,
ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PROJECTI ON
PERI OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (| MVNO) ANDY OR
M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
44535,

APPROX ANNUAL RATE PER 1000 POPULATION (M GR) =  19.875
ESTI MATES (BY REG ON) OF THE ANNUAL | NTERNAL M GRATI ON NUMBER AND
RATE ( PER
1000) BASED ON THE EXTERNAL M GRATI ON ESTI MATE:
RATE
AMOUNT APPROX  EXACT
APACHE 106.  8.874 11.257
COCHI SE : -692. -9.450 -10.599
COCONI NO 119.  2.411 2.920
GALA -430. -14.259 -15.539
GRAHAM -207. -12.143 -13.399
GREENLEE: -327. -34.897 -34.043
MARI COPA: 2309. 1.766  2.130
MOHAVE 1433. 26.796 39. 480
NAVAJO : -379. -11.634 -12.877
PIMA -972. -2.194 -2.576
PINAL -1462. -23.642 -24.442
STA. CRUZ: -133. -8.073 -9.132
YAVAPAl : 1170. 17.909 24.387
YUA -534. -7.661 -8.687
TOTAL 0

SPECI FI ED AND INPLI ED VALUES (BY REG ON) OF THE ANNUAL | NTERNAL
M GRATI ON
NUMBER AND RATE ( PER 1000):

SPECI FI ED | MPLI ED

AMOUNT RATE AMOUNT RATE
APACHE 106. . 000 106. 8. 906
COCHI SE 0. -10.599 -776. -10.599
COCONI NG 119. . 000 119. 2.417
G LA : 0. -15.5839 -468. -15.539
GRAHAM 0. -13.399 -229. -13.399
GREENLEE: 0. -34.043 -319. -34.043
MARI COPA: 2309. . 000 2309. 1.766
MOHAVE 1433. . 000 1433. 26.797
NAVAJO : 0. -12.877 -419. -12.877
Pl VA : 0. -2.576 -1141. -2.576
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Pl NAL : 0. -24.442 -1512. -24.442

STA. CRUZ: 0. -9.132 -151. -9.132
YAVAPA| 1170. . 000 1170. 17.911
YUMA : 0. -8.687 -606. -8.687
CRUDE Bl RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 17. 463
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERIOD = 9.938

AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( (POPBASE/ POPPREV(I R)) **.1-1) = 33.94
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARANVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 26.75
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND M GR = CBR CDR+M GR = 27.40

PARAMETERS FOR RACE = AMERI ND
TOTAL FERTILITY RATE(S). .
3. 487

FERTI LI TY AGE DI STRI BUTI O\(S) . .

. 221 .312 .251 .143 .058 .015
| NFANT MORTALITY RATE(S)...

16. 20
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQIECTI ON PERI OD = 73. 43

BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMALE MALE FEVALE
0 L9772 . 9835
0-4 9853. 9732. . 9963 . 9973
5-9 9288. 9237. . 9979 . 9987
10- 14 9575. 9465. . 9972 . 9985
15-19 9931. 9973. . 9956 . 9977
20-24 7250. 7979. . 9949 . 9969
25-29 5681. 6237. . 9946 . 9961
30- 34 4817. 4988. . 9934 . 9949
35-39 3524. 4054. . 9906 . 9927
40- 44 3120. 3522. . 9848 . 9886
45- 49 2532. 3103. . 9744 . 9820
50- 54 2123. 2579. . 9569 . 9717
55-59 1758. 2122. . 9298 . 9548
60- 64 1362. 1555. . 8885 . 9239
65- 69 1154. 1382. . 8248 . 8694
70-74 928. 916. . 7318 . 7816
75+ 1349. 1409. . 4855 . 5239
TOTAL 74245. 78253.
TOTAL BASE- YEAR PCPULATI ON ( POPBASE) = 152498.
CRUDE BI RTH RATE FOR BASE YEAR = 33. 20
CRUDE DEATH RATE FOR BASE YEAR =  6.50
I NFANT MORTALI TY RATE FOR BASE YEAR = 16. 20
POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 95812.
AVERACE CRUDE BI RTH RATE FOR PREVI QUS TEN YEARS = 33. 20
AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS =  6.50

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 16. 20
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
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. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
2462.
POPULATI ON BY REG ON. ..
BASE YEAR TEN YEARS PRI OR

APACHE 39024. 24518.
COCHI SE 489. 307.
COCONI NO 20904. 13134.
G LA 5083. 3194.
GRAHAM 2740. 1721.
GREENLEE 229. 144.
MARI COPA 22788. 14317.
MCHAVE 1462. 919.
NAVAJO 32122. 20182.
Pl VA 14880. 9349.
Pl NAL 8487. 5332.
STA. CRUZ 57. 36.
YAVAPA| 997. 626.
YUMA 3236. 2033.
TOTAL 152498. 95812.

TOTAL FERTILITY RATE ( TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
3:I'LC1)$'Z\L FERTI LI TY RATE (TFR) SPEC FI ED FOR FI RST PRQIECTI ON PERI CD =
> 4?-;_NERAL FERTI LI TY RATE (Bl RTH RATE (BRFF) PER 1000 FEMALES ACED
e 42)0? BASE YEAR = 137.76
R,Eﬁz-l MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON BI RTH

AND DEATH RATE FOR PREVI QUS TEN YEARS) = 2462.
ESTI MATED ANNUAL RATE PER 1000 =  20.873
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQIECTI ON PERI OD =
2462.

ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PRQIECTI ON
PERI CD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MMNO ANDI R
M GRATI ON RATE (EMRATE) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
2462.

APPROX ANNUAL RATE PER 1000 PCPULATION (M GR) =  16. 144
ESTI MATES (BY REG ON) OF THE ANNUAL | NTERNAL M GRATI ON NUMBER AND
RATE ( PER
1000) BASED ON THE EXTERNAL M GRATI ON ESTI MATE:
RATE

AMOUNT APPROX  EXACT
APACHE 0. .000  .001
COCHI SE : 0. .054  .070
COCONI NO 0. ~-.002 -.003
G LA 0. -.010 -.013
GRAHAM 0. .021  .027
GREENLEE: 0. -.062 -.079
MARI COPA: 0. .002  .002
MOHAVE 0. ~-.035 -.045
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NAVAJO 0. -.001 -.001
Pl VA 0. -.001 -.001
Pl NAL : 0. . 003 . 004
STA. CRUZ: 0. -.380 -.486
YAVAPA| 0. . 046 . 059
YUMA 0. . 004 . 006
TOTAL 0.

SPECI FI Eb AND | MPLI ED VALUES (BY REG ON) OF THE ANNUAL | NTERNAL
M CGRATI ON
NUMBER AND RATE ( PER 1000):

SPECI FI ED | MPLI ED

AMOUNT RATE AMOUNT RATE
APACHE 0. . 000 0. . 000
COCHI SE 0. . 000 0. . 000
COCONI NG 0. . 000 0. . 000
G LA 0. . 000 0. . 000
GRAHAM 0. . 000 0. . 000
GREENLEE: 0. . 000 0. . 000
MARI COPA: 0. . 000 0. . 000
MCHAVE 0. . 000 0. . 000
NAVAJO 0. . 000 0. . 000
Pl VA 0. . 000 0. . 000
Pl NAL : 0. . 000 0. . 000
STA. CRUZ: 0. . 000 0. . 000
YAVAPA| 0. . 000 0. . 000
YUMA : 0. . 000 0. . 000
CRUDE Bl RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 28. 208
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERIOD = 5.230

AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( ( POPBASE/ POPPREV(I R)) **.1-1) = 47.57
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARANVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 37.84
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND MGR = CBR CDR+M GR = 39. 12

PARAMETERS FOR RACE = OTHER
TOTAL FERTILITY RATE(S). ..
2. 346

FERTI LI TY AGE DI STRIBUTION(S). ..

.221 .312 . 251 .143 .058 .015
| NFANT MORTALITY RATE(S)...

21.10
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQJIECTI ON PERI OD = 71.57
BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEVALE MALE FEMALE
0 . 9698 . 9775
0-4 19871. 18868. . 9946 . 9960
5-9 17947. 17602. . 9971 . 9981
10- 14 16702. 16493. . 9963 . 9978
15-19 19326. 17862. . 9943 . 9966
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20-24 19921. 18181. . 9933 . 9956

25-29 17148. 15310. . 9929 . 9946
30-34 12656. 11940. . 9913 . 9931
35-39 8606. 8768. . 9879 . 9905
40- 44 7223. 7363. . 9813 . 9859
45- 49 6090. 6371. . 9697 . 9784
50- 54 5120. 5705. . 9509 . 9670
55-59 4242, 4509. . 9220 . 9482
60- 64 3158. 3414. . 8787 . 9150
65- 69 2572. 2926. . 8128 . 8577
70-74 1917. 2114. . 7179 . 7673
75+ 2216. 2815. . 4730 . 5113
TOTAL 164715. 160241.

TOTAL BASE- YEAR PCPULATI ON ( POPBASE) = 324956.

CRUDE BI RTH RATE FOR BASE YEAR = 22.80

CRUDE DEATH RATE FOR BASE YEAR = 7.80

I NFANT MORTALI TY RATE FOR BASE YEAR = 21.10

POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 70140.

AVERACE CRUDE BI RTH RATE FOR PREVI QUS TEN YEARS = 22.80

AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS =  7.80

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 21.10
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
22756.
POPULATI ON BY REG ON. ..
BASE YEAR TEN YEARS PRI OR

APACHE 1182. 255.
CCCHI SE 11936. 2576.
COCONI NO 4869. 1051.
G LA 1850. 399.
GRAHAM 3037. 656.
GREENLEE 1820. 393.
MARI COPA 178809. 38595.
MCHAVE 926. 200.
NAVAJO 2964. 640.
Pl VA 73675. 15902.
Pl NAL 20582. 4443.
STA. CRUZ 3887. 839.
YAVAPA| 1826. 394.
YUMA 17593. 3797.
TOTAL 324956. 70140.

TOTAL FERTILITY RATE ( TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
le'%fll'iL FERTI LI TY RATE (TFR) SPEC FI ED FOR FI RST PRQIECTI ON PERI CD =
5 3LCl-LE':iNEF\’AL FERTI LI TY RATE (Bl RTH RATE (BRFF) PER 1000 FEMALES ACED
e 4ILPCR BASE YEAR = 93.28

ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON BI RTH
RATE\ND DEATH RATE FOR PREVI QUS TEN YEARS) = 22756.

166



ESTI MATED ANNUAL RATE PER 1000 =
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQIECTI ON PERI OD =

22756.

150. 698

ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PRQIECTI ON
. 000

PERI CD =
ANNUAL NET M GRATION (M G

| MPLI ED BY M GRATI ON NUMBER (1 MMNO ANDY CR

M GRATI ON RATE (EMRATE) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =

22756.

APPROX ANNUAL RATE PER 1000 PCPULATION (M &R) =

70. 028

ESTI MATES (BY REG ON) OF THE ANNUAL | NTERNAL M GRATI ON NUMBER AND

RATE ( PER

1000) BASED ON THE EXTERNAL M GRATI ON ESTI MATE:

APACHE
COCHI SE
COCONI NG
G LA
GRAHAM
GREENLEE:
MARI COPA:
MCHAVE
NAVAJO

Pl VA

Pl NAL :
STA. CRUZ:
YAVAPA|
YUMA
TOTAL

M CGRATI ON

NUMBER AND RATE ( PER 1000):

APACHE
COCHI SE
COCONI NG
G LA
GRAHAM
GREENLEE:
MARI COPA:
MCHAVE
NAVAJO

Pl VA

Pl NAL :
STA. CRUZ:
YAVAPA|
YUVA

CRUDE Bl RTH RATE PE

RATE
AMOUNT  APPROX  EXACT
0. . 012 .021
0. . 003 . 005
0. -.001 -. 002
0. . 018 . 033
0. -.017 -.031
0. -.010 -.018
0. . 000 . 000
0. -.015 -.027
0. -. 009 -.016
0. . 001 . 001
0. -.003 -.005
0. .000 -.001
0. . 008 . 014
0. . 002 . 004
: 0.

SPECI FI ED AND | MPLI ED VALUES (BY REG ON) OF THE ANNUAL | NTERNAL
SPECI FI ED | MPLI ED
AMOUNT RATE AMOUNT RATE

0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
0. . 000 0. . 000
R 1000 (CBR) FCR FI RST PRQIECTI ON PERI GD = 20. 349
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERIOD = 5.571

AVERAGE ANNUAL PCPULATI ON GROMH RATE PER 1000 FOR PREVI QUS TEN YEARS

= 1000( ( POPBASE/ POPPREV( | R)) **. 1- 1)
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PROJECTED POPULATI ON GROATH RATE (G VEN SPEC! FI ED PARANVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 73.94

APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND MGR = CBR CDR+M GR = 84.81

TOTAL POPULATI ON (ALL RACES) =  2718215.

ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUVBER (BASED ON Bl RTH RATE
AND

DEATH RATE FOR PREVIOUS TEN YEARS, TOTAL FOR ALL RACES IN THE
MODEL)

= 69311.

ESTI MATED ANNUAL RATE PER 1000 =  32.163
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Listing 8. PR Run for Exanple 4 (State Population Projection,
Three- Race, 14- Regi on Mbdel)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12: 53: 32

PARAMETER FI LE NAME: AZ803C. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O
BASE YEAR 1980

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2

YEAR: 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3735219.
DI STRI BUTI ON OF POPULATN
BY RACE

VWH TE 2886323.
AMERI ND 228240.
OTHER 620656.

DI STRI BUTI ON OF POPULATN

BY REG ON

APACHE 72497.
CCCHI SE 97683.
COCONI NO 97171.

G LA 40759.
GRAHAM 26383.
GREENLEE 11039.

MARI COPA 1893992.
MCHAVE 83827.
NAVAJO 84127.

Pl VA 649633.

Pl NAL 101590.

STA. CRUZ 24075.
YAVAPA| 956009.

YUVA 108068.

CROSSTABULATI ON OF POPULATN
BY REG ON AND RACE

VWH TE AMERI ND OTHER
APACHE 15397. 55256. 1844.
CCCHI SE 78373. 692. 18618.
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COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MCHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPA|
YUMA

59977.
30676.
17766.
7876.
1582814.
80313.
34020.
513643.
57469.
17931.
91349.
76044.

29599.
7197.
3880.

324.

32267.
2070.

45483.

21069.

12017.

81.
1412.
4582.
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7595.
2886.
4737.
2839.
278911.
1444,
4623.
114920.
32104.
6063.
2848.
27442,



Li sting 9. CHECK Run for Exanple 5 (Projection of the Hi spanic
Popul at i on)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12:59: 28

NAME OF PARAMETER FI LE = AZ80OHC. DAT
GENERAL PCOPULATI ON DESCRI PTI ON:
ARl ZONA RESI DENT POPULATION BY H SPANIC STATUS AND REGQ ON

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 2
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM OPTION = 0
NAVE(S) OF RACE

H SPANI C

NON HI SP
NAVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUVA

1
1

PARAMETERS FOR RACE = HI SPANI C
TOTAL FERTILITY RATE(S). ..
3.190

FERTI LI TY AGE DI STRIBUTION(S). ..

.221 .312 . 251 .143 .058 .015
| NFANT MORTALITY RATE(S)...

12. 40
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQIECTI ON PERI GD = 74. 88

BASE- YEAR PCPULATI ON AND SURVI VAL PRCBABI LI TI ES FOR FI RST PRQIECTI ON
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PERI CD. . .

MALE FEMALE MALE FEMALE
0 . 9829 . 9881
0-4 27940. 26823. . 9976 . 9984
5-9 25652. 25079. . 9985 . 9991
10- 14 24234, 23538. . 9978 . 9990
15-19 26081. 24824, . 9966 . 9985
20-24 23080. 22734. . 9961 . 9979
25-29 20171. 19195. . 9959 . 9973
30-34 15889. 15780. . 9950 . 9963
35-39 11668. 12241. . 9926 . 9944
40- 44 9644. 10217. . 9875 . 9907
45- 49 8380. 9015. . 9780 . 9847
50- 54 7608. 8290. . 9616 . 9754
55-59 6317. 6759. . 9359 . 9599
60- 64 4672. 5073. . 8962 . 9309
65- 69 3525. 3986. . 8340 . 8784
70-74 2545, 2938. . 7427 . 7926
75+ 2840. 3963. . 4952 . 5337
TOTAL 220246. 220455.
TOTAL BASE- YEAR PCPULATI ON ( POPBASE) = 440701.
CRUDE BI RTH RATE FOR BASE YEAR = 29.70
CRUDE DEATH RATE FOR BASE YEAR = 7.80
I NFANT MORTALI TY RATE FOR BASE YEAR = 12.40
POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 293485.
AVERACE CRUDE BI RTH RATE FOR PREVI QUS TEN YEARS = 29.70
AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS =  7.80

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 12. 40
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
8159.
POPULATI ON BY REG ON. ..
BASE YEAR TEN YEARS PRI OR

APACHE 1983. 1229.
CCCHI SE 22846. 16507.
COCONI NO 7315. 4713.
G LA 7723. 6093.
GRAHAM 5457. 3957.
GREENLEE 5446. 4932.
MARI COPA 199003. 127590.
MCHAVE 2148. 994.
NAVAJO 4538. 3202.
Pl VA 111418. 73728.
Pl NAL 26752. 19984.
STA. CRUZ 15229. 10396.
YAVAPA| 4205. 2267.
YUVA 26638. 17893.
TOTAL 440701 293485

TOTAL FERTI LI TY RATE (TFhEST) ESTINA%ED FROM BASE- YEAR Bl RTH RATE
3.190
TOTAL FERTILITY RATE (TFR) SPECI FI ED FOR FI RST PRQJECTI ON PERI GD
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3.190
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 124. 67
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE

AND DEATH RATE FOR PREVI QUS TEN YEARS) = 6901.
ESTI MATED ANNUAL RATE PER 1000 = 19. 592
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PRQIECTI ON PERI OD =
8159.

ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PRQIECTI ON
PERI CD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (I MMNO ANDI R
M GRATI ON RATE (EMRATE) SPECI FIED FOR FI RST PRQJECTI ON PERI OD =
8159.

APPROX ANNUAL RATE PER 1000 POPULATION (M GR) = 18.514
ESTI MATES (BY REG ON) OF THE ANNUAL | NTERNAL M GRATI ON NUMBER AND
RATE ( PER
1000) BASED ON THE EXTERNAL M GRATI ON ESTI MATE:
RATE
AMOUNT APPROX  EXACT
APACHE 10. 5.193  6.697
COCHI SE : -145. -6.362 -7.581
COCONI NO 18.  2.435 3.079
GLA -107. -13.829 -15.731
GRAHAM -36. -6.653 -7.913
GREENLEE: -147. -26.947 -28.458
MARI COPA: 555. 2.789 3.535
MOHAVE 49. 22.846 34.036
NAVAJO : -20. -4.458 -5.378
PIMA 53. 475  .593
PINAL -244. -9.114 -10.672
STA. CRUZ: -29. -1.877 -2.304
YAVAPAl : 60. 14.260 19.723
YURA -17.  -.648 -.801
TOTAL 0

SPECI FI ED AND INPLI ED VALUES (BY REG ON) OF THE ANNUAL | NTERNAL
M GRATI ON
NUMBER AND RATE ( PER 1000):

SPECI FI ED | MPLI ED

AMOUNT RATE AMOUNT RATE
APACHE 10. . 000 10. 5. 043
COCHI SE 0. -7.581 -173. -7.581
COCONI NG 18. . 000 18. 2. 461
G LA : 0. -15.731 -121. -15.731
GRAHAM 0. -7.913 -43. -7.913
GREENLEE: 0. -28.458 -155. -28. 458
MARI COPA: 555. . 000 555. 2.789
MOHAVE 49, . 000 49. 22.812
NAVAJO : 0. -5.378 -24. -5.378
Pl VA : 53. . 000 53. . 476
Pl NAL : 0. -10.672 -285. -10.672
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STA. CRUZ: 0. -2.304 -35. -2.304

YAVAPA| 60. . 000 60. 14.269
YUMA : 0. -.801 -21. -.801
CRUDE Bl RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 26. 087
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTION PERIOD = 4.570

AVERAGE ANNUAL POPULATI ON GROAMTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( ( POPBASE/ POPPREV(I R)) **.1-1) = 41.49
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARANVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 38. 40
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND M GR = CBR CDR+M GR = 40. 03

PARAMETERS FOR RACE = NON HI SP
TOTAL FERTILITY RATE(S). .

1.895
FERTI LI TY AGE DI STRI BUTI O\(S) . .

.147 .312 .312 .166 .052 .011
| NFANT MORTALITY RATE(S)...

12. 40
EXPECTATI ON OF LI FE AT BI RTH CORRESPONDI NG TO | MR FOR FI RST

PRQIECTI ON PERI OD = 74. 88

BASE- YEAR PCPULATI ON AND SURVI VAL PROBABI LI TI ES FOR FI RST PRQIECTI ON
PERI CD. . .

MALE FEMALE MALE FEMVALE
0 . 9829 . 9881
0-4 81135. 77985. . 9976 . 9984
5-9 81998. 78338. . 9985 . 9991
10-14 87349. 84452, . 9978 . 9990
15-19 102202. 98910. . 9966 . 9985
20-24 110406. 107563. . 9961 . 9979
25-29 98969. 97716. . 9959 . 9973
30- 34 88966. 87129. . 9950 . 9963
35-39 68665. 70299. . 9926 . 9944
40- 44 57192. 58062. . 9875 . 9907
45- 49 53158. 54518. . 9780 . 9847
50- 54 52687. 58164. . 9616 . 9754
55-59 54838. 64593. . 9359 . 9599
60- 64 53010. 61645. . 8962 . 9309
65- 69 49484. 57849. . 8340 . 8784
70-74 37322. 44471. . 7427 . 7926
75+ 40315. 58124. . 4952 . 5337
TOTAL 1117696. 1159818.
TOTAL BASE- YEAR POPULATI ON (POPBASE) =  2277514.
CRUDE BI RTH RATE FOR BASE YEAR = 16. 20
CRUDE DEATH RATE FOR BASE YEAR = 7.80
I NFANT MORTALI TY RATE FOR BASE YEAR = 12.40
POPULATI ON ( POPPREV) TEN YEARS PRI CR TO BASE YEAR = 1477415.
AVERACE CRUDE BI RTH RATE FOR PREVI QUS TEN YEARS = 16. 20
AVERACE CRUDE DEATH RATE FOR PREVI QUS TEN YEARS =  7.80

AVERAGE | NFANT MORTALI TY RATE FOR PREVI OUS TEN YEARS = 12. 40
ANNUAL EXTERNAL M GRATI ON RATE(S) (PER 1000) (ENMRATE)...
. 000
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ANNUAL EXTERNAL M GRATI ON NUMBER(S) (1 MWNO). ..
63450.
POPULATI ON BY REG ON. ..
BASE YEAR TEN YEARS PRI OR

APACHE 50125. 31069.
COCHI SE 62840. 45403.
COCONI NO 67693. 43613.
G LA 29357. 23162.
GRAHAM 17405. 12621.
GREENLEE 5960. 5398.
MARI COPA 1310049. 839932.
MCHAVE 53717. 24863.
NAVAJO 63091. 44513.
Pl VA 420025. 277939.
Pl NAL 64166. 47932.
STA. CRUZ 5230. 3570.
YAVAPA| 63940. 34466.
YUMA 63916. 42934.
TOTAL 2277514, 1477415

TOTAL FERTI LI TY RATE (TFREST) ESTI MATED FROM BASE- YEAR Bl RTH RATE =
1.895
TOTAL FERTILITY RATE (TFR) SPECI FIED FOR FI RST PRQJECTI ON PER OD =
1.895
GENERAL FERTI LI TY RATE (BIRTH RATE (BRFF) PER 1000 FEMALES AGED
15- 44)
FOR BASE YEAR = 71.00
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMBER (BASED ON Bl RTH
RATE
AND DEATH RATE FOR PREVI OUS TEN YEARS) = 64622.
ESTI MATED ANNUAL RATE PER 1000 =  35. 829
ANNUAL NET M GRATI ON NUMBER SPECI FI ED FOR FI RST PROJECTI ON PERI CD =
63450.
ANNUAL NET M GRATI ON RATE PER 1000 SPECI FI ED FOR FI RST PRQJECTI ON
PERI OD = . 000
ANNUAL NET M GRATION (M G | MPLI ED BY M GRATI ON NUMBER (1 MWNO ANDI CR
M GRATI ON RATE ( EMRATE) SPECI FI ED FOR FI RST PRQJECTI ON PERI OD =
63450.

APPROX ANNUAL RATE PER 1000 POPULATION (M GR) =  27.859
ESTI MATES (BY REG ON) OF THE ANNUAL | NTERNAL M GRATI ON NUMBER AND
RATE ( PER
1000) BASED ON THE EXTERNAL M GRATI ON ESTI MATE:
RATE

AMOUNT APPROX  EXACT
APACHE 151.  3.022 3.852
COCHI SE : -486. -7.727 -9.138
COCONI NO 31. 463  .579
GLA -431. -14.684 -16.613
GRAHAM -139. -8.002 -9.445
GREENLEE: -160. -26.903 -28.348
MARI COPA: 1035. 790  .991
MOHAVE 1045. 19.454 28. 402
NAVAJO : -375. -5.950 -7.120
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Pl VA

Pl NAL :
STA. CRUZ:
YAVAPA|
YUMA
TOTAL

-573. -1.363

-660. -10.290

-19. -3.549

734. 11.479

-154. -2.411
0

-1.684

-11. 968

-4, 317
15. 632
-2.955

SPECI FI Eb AND INPLI ED VALUES (BY REG ON) OF THE ANNUAL | NTERNAL
M CGRATI ON
NUMBER AND RATE ( PER 1000):

SPECI FI ED | MPLI ED

AMOUNT RATE AMOUNT RATE
APACHE 151. . 000 151. 3.012
COCHI SE 0. -9.138 -574. -9.138
COCONI NG 31. . 000 31. . 458
G LA : 0. -16.613 -488. -16.613
GRAHAM 0. -9.445 -164. -9.445
GREENLEE: 0. -28.348 -169. -28.348
MARI COPA: 1035. . 000 1035. . 790
MOHAVE 1045. . 000 1045. 19.454
NAVAJO : 0. -7.120 -449. -7.120
Pl VA : 0. -1.684 -707. -1.684
Pl NAL : 0. -11.968 -768. -11.968
STA. CRUZ: 0. -4.317 -23. -4.317
YAVAPA| 734. . 000 734. 11.480
YUMA : 0. -2.955 -189. -2.955

CRUDE BI RTH RATE PER 1000 (CBR) FOR FI RST PRQJECTI ON PERI OD = 15. 027
CRUDE DEATH RATE PER 1000 (CDR) FOR FI RST PRQJECTI ON PERI OD = 9. 939
AVERAGE ANNUAL POPULATI ON GROAWTH RATE PER 1000 FOR PREVI QUS TEN YEARS
= 1000( (POPBASE/ POPPREV(I R)) **. 1-1) = 44.23
PROJECTED POPULATI ON GROATH RATE (G VEN SPECI FI ED PARANVETERS) :
1000( ( POPPRQJ/ POPBASE) **. 2-1) = 31.55
APPROX. ANNUAL PCPULATI ON GROATH RATE PER 1000, BASED ON CBR,
CDR, AND MGR = CBR CDR+M GR = 32.95
TOTAL POPULATI ON (ALL RACES) = 2718215.
ESTI MATE OF ANNUAL NET EXTERNAL M GRATI ON NUMVBER ( BASED ON Bl RTH RATE
AND
DEATH RATE FOR PREVI OUS TEN YEARS, TOTAL FOR ALL RACES IN THE
MODEL)
= 71553.

ESTI MATED ANNUAL RATE PER 1000 =  33.191
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Li sting 10. PRQJ Run for Exanple 5 (Projection of the Hi spanic
Popul at i on)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12: 59: 49
PARAMETER FI LE NAME: AZ80HC. DAT
GENERAL PCOPULATI ON DESCRI PTI ON:
ARl ZONA RESI DENT POPULATION BY H SPANIC STATUS AND REGQ ON
BASE YEAR 1980
NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2
YEAR 1990
DI STRI BUTI ONAL ANALYSI S OF POPULATN
TOTAL POPULATN = 3702132.
DI STRI BUTI ON OF POPULATN

BY RACE
H SPANI C 647662.
NON HI SP 3054470.

DI STRI BUTI ON OF POPULATN

BY REG ON
APACHE 65014.
CCCHI SE 98260.
COCONI NO 92212.
G LA 38996.
GRAHAM 26019.
GREENLEE 11016.
MARI COPA 1871693.
MCHAVE 80664.
NAVAJO 76668.
Pl VA 651822.
Pl NAL 101675.
STA. CRUZ 26575.
YAVAPA| 92273.
YUVA 111200.

CROSSTABULATI ON OF POPULATN
BY REG ON AND RACE
H SPANI C NON HI SP

APACHE 2867. 62147.
COCHI SE 29228. 69032.
COCONI NO 10332. 81880.
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G LA
GRAHAM
GREENLEE
MARI COPA
MCHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPA|
YUMA

9098.
6958.
5633.
281931.
3602.
5936.
154500.
33174.
20544.
6584.
36480.

29898.
19061.
5383.
1589762.
77062.
70732.
497322.
68501.
6031.
85688.
74720.
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Listing 11. CHECK Run for Exanple 6 (Rehabilitation Services,
Projection of the Wrk-Di sabl ed)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13:17: 49

NAME OF PARAMETER FI LE = AZ803CD. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM CPTION = 1
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAMVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUMA

1
1

PRI NTOQUT OF DEMOCGRAPHI C PARAMETERS SUPPRESSED.

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
WORK- DI SABLED POPULATI ON (SEVERELY AND PARTI ALLY WORK- DI SABLED)

NO OF TARGET POPULATIONS = 2
SERVI CE POPULATI ON CPTION = 0
NAVE(S) OF TARG PCP. ..

VIRKDI SSV
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VRKDI SPT

TARCET

TYPE OF STRATI FI CATI ON =
| NCl DENCE/ PREVALENCE RATE(S). ..

I NDEX

OCO~NOOITA~WNPEF

I NDI CES, BY STRATUM ..
0-4
5-9

10- 14
15-19
20-24
25-29
30- 34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

TARCET

TYPE OF STRATI FI CATI ON =
| NCl DENCE/ PREVALENCE RATE(S). ..

I NDEX

OCO~NOOITAWNPEF

I NDI CES,

POPULATI ON = WRKDI SSV

RATE

. 00000000
. 00840000
. 02100000
. 02900000
. 06300000
. 11000000
. 24200000
. 00000000
. 00000000

PRPRRPN~NOOUIUIRDNWNRR PR

POPULATI ON = WRKDI SPT

RATE

. 00000000
. 01560000
. 03900000
. 07000000
. 08300000
. 12400000
. 11800000
. 00000000
00000000

BY STRATUM ..

0-4 1
5-9
10- 14

1
1
15-19 2
3

20-24

2

2
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25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

PRPRPRPN~NOOOOGIOIR D
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Listing 12. PR Run for Exanple 6 (Rehabilitation Services,
Projection of the Wrk-Di sabl ed)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13:18: 6

PARAMETER FI LE NAME: AZ803CD. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O
BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
WORK- DI SABLED POPULATI ON (SEVERELY AND PARTI ALLY WORK- DI SABLED)

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2
YEAR 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3735219.
DI STRI BUTI ON OF POPULATN
BY AGE
0-4 338816.
5-9 338489.
10- 14 268314.
15-19 263875.
20-24 272520.
25-29 312009.
30-34 326222.
35-39 290907.
40- 44 253597.
45- 49 196686.
50- 54 161169.
55-59 145678.
60- 64 142066.
65- 69 139466.
70-74 117950.
75+ 167454.

DI STRI BUTI ONAL ANALYSI S OF WRKDI SSV
TOTAL WRKDI SSV = 169750.

DI STRI BUTI ON OF WRKDI SSV
BY AGE
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0-4 0.

5-9 0.
10- 14 0.
15-19 2217.
20-24 5723.
25-29 9048.
30-34 9460.
35-39 18327.
40- 44 15977.
45- 49 21635.
50- 54 17729.
55-59 35254,
60- 64 34380.
65- 69 0.
70-74 0.
75+ 0.

DI STRI BUTI ONAL ANALYSI S OF WRKDI SPT

TOTAL WRKDI SPT = 182943.
DI STRI BUTI ON OF VWRKDI SPT

BY AGE

0-4 0.

5-9 0.

10- 14 0.

15-19 4116.
20-24 10628.
25-29 21841.
30-34 22836.
35-39 24145.

40- 44 21049.

45- 49 24389.

50- 54 19985.
55-59 17190.

60- 64 16764.

65- 69 0.
70-74 0.

75+ 0.
TOTALS OF TARGET PCPULATI ON( S)
V\RKDI SSV 169750.
VRKDI SPT 182943.
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Listing 13. CHECK Run for Exanple 7 (Projection of School Enrollnent)

DESTI NY PLANNI NG AND FORECASTI NG COVPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13: 25: 32

NAME OF PARAMETER FI LE = AZ803CE. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM CPTION = 1
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAMVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUMA

1
1

PRI NTOQUT OF DEMOCGRAPHI C PARAMETERS SUPPRESSED.

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
ELEMENTARY & SECONDARY SCHOOL ENRCLLMENT; TEACHERS, SALARI ES

NO OF TARGET POPULATIONS = 1
SERVI CE POPULATI ON OPTION = 2
NO OF SERVICES = 1

NO OF RESOURCES = 1

NO OF COST CATEGCRIES = 1
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NAVE(S) OF TARG PCP. ..
STUDENTS

NAVE(S) OF SERV PCP.. .
ELEM SEC

NAVE(S) OF SERVICE ...
TEACH NG

NAVE(S) OF RESOURCE. . .
TEACHERS

NAVE(S) OF COST
SALARI ES

SERVI CE PARAMETERS FOR SERVI CE PCPULATI ON = ELEM SEC
TEACH NG 1. 0000

RESOURCE PARAMETERS FOR SERVI CE = TEACH NG
TEACHERS . 0500

COST PARAMETERS FOR RESOURCE = TEACHERS
SALAR ES 17200. 0000

TARCET  POPULATI ON = STUDENTS

TYPE OF STRATIFICATION = 2

| NCl DENCE/ PREVALENCE RATE(S). ..

I NDEX RATE

. 14300000

. 95200000

. 96300000

. 71700000

. 21500000

. 09000000

. 06200000

. 00000000

. 00000000

I NDI CES, BY STRATUM ..
0-4
5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

OCO~NOOITA~WNPEF

OO NOOUTA,WN -

SERVI CE POPULATI ON = ELEM SEC
TYPE OF STRATIFICATION = 2
SERVI CE RATI (S). . .

INDEX  RATE
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1 1. 00000000
2 . 87400000
3 . 00000000
4 . 00000000
5 . 00000000
6 . 00000000
7 . 00000000
8 . 00000000
9 . 00000000
I NDI CES, BY STRATUM ..
0-4 1
5-9 1
10-14 1
15-19 2
20-24 3
25-29 3
30-34 3
35-39 3
40- 44 3
45- 49 3
50- 54 3
55-59 3
60- 64 3
65- 69 3
70-74 3
75+ 3
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Listing 14. PRQJ Run for Exanple 7 (Projection of School Enrollnent)

DESTI NY PLANNI NG AND FORECASTI NG COVPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13: 25: 44

PARAMETER FI LE NAME: AZ803CE. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O
BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
ELEMENTARY & SECONDARY SCHOOL ENRCLLMENT; TEACHERS, SALARI ES

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2
YEAR: 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3735219.
DI STRI BUTI ON OF POPULATN
BY AGE
0-4 338816.
5-9 338489.
10- 14 268314.
15-19 263875.
20-24 272520.
25-29 312009.
30-34 326222.
35-39 290907.
40- 44 253597.
45- 49 196686.
50- 54 161169.
55-59 145678.
60- 64 142066.
65- 69 139466.
70-74 117950.
75+ 167454.
DI STRI BUTI ON OF POPULATN
BY REG ON
APACHE 72497.
CCCHI SE 97683.
COCONI NO 97171.
G LA 40759.
GRAHAM 26383.
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GREENLEE 11039.
MARI COPA 1893992.

MCOHAVE 83827.
NAVAJO 84127.
Pl VA 649633.
Pl NAL 101590.
STA. CRUZ 24075.
YAVAPA| 95609.
YUMA 108068.

DI STRI BUTI ONAL ANALYSI S OF STUDENTS

TOTAL STUDENTS = 925175.
DI STRI BUTI ON OF STUDENTS
BY AGE
0-4 48451.
5-9 322241.
10- 14 258386.
15-19 189199.
20-24 58592.
25-29 28081.
30-34 20226.
35-39 0.
40- 44 0.
45- 49 0.
50- 54 0.
55-59 0.
60- 64 0.
65- 69 0.
70-74 0.
75+ 0.
DI STRI BUTI ON OF STUDENTS
BY REG ON
APACHE 22833.
COCHI SE 23786.
COCONI NO 26060.
G LA 10332.
GRAHAM 6812.
GREENLEE 2769.
MARI COPA 457268.
MCHAVE 19512.
NAVAJO 24616.
Pl VA 159357.
Pl NAL 26920.
STA. CRUZ 5960.
YAVAPA| 22237.
YUVA 27238.

DI STRI BUTI ONAL ANALYSI S OF ELEM SEC
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TOTAL ELEM SEC = 794438.

DI STRI BUTI ON OF ELEM SEC

BY AGE
0-4 48451.
5-9 322241.
10- 14 258386.
15-19 165360.
20-24 0.
25-29 0.
30-34 0.
35-39 0.
40- 44 0.
45- 49 0.
50- 54 0.
55-59 0.
60- 64 0.
65- 69 0.
70-74 0.
75+ 0.
DI STRI BUTI ON OF ELEM SEC
BY REG ON
APACHE 19933.
COCHI SE 20393.
COCONI NO 22522.
G LA 8897.
GRAHAM 5865.
GREENLEE 2377.
MARI COPA 392016.
MCOHAVE 16710.
NAVAJO 21394.
Pl VA 136725.
Pl NAL 23184.
STA. CRUZ 5112.
YAVAPA| 19040.
YUMA 23393.

DI STRI BUTI ONAL ANALYSI S OF TEACHI NG

TOTAL TEACHI NG = 794438.
DI STRI BUTI ON OF TEACHI NG
BY AGE
0-4 48451.
5-9 322241.
10- 14 258386.
15-19 165360.
20-24 0.
25-29 0.
30-34 0.
35-39 0.
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40- 44 0.
45- 49 0.
50- 54 0.
55-59 0.
60- 64 0.
65- 69 0.
70-74 0.
75+ 0.
DI STRI BUTI ON OF TEACHI NG
BY REG ON
APACHE 19933.
CCCHI SE 20393.
COCONI NO 22522.
G LA 8897.
GRAHAM 5865.
GREENLEE 2377.
MARI COPA 392016.
MCHAVE 16710.
NAVAJO 21394.
Pl VA 136725.
Pl NAL 23184.
STA. CRUZ 5112.
YAVAPA| 19040.
YUMA 23393.

DI STRI BUTI ONAL ANALYSI S OF TEACHERS

TOTAL TEACHERS = 39722.

DI STRI BUTI ON OF TEACHERS
BY AGE

0-4 2423.

5-9 16112.

10- 14 129109.
15-19 8268.
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

©OCoooo00000000

DI STRI BUTI ON OF TEACHERS
BY REG ON
APACHE 997.
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COCHI SE 1020.

COCONI NO 1126.
G LA 445,
GRAHAM 293.
GREENLEE 119.
MARI COPA 19601.
MCHAVE 836.
NAVAJO 1070.
Pl VA 6836.
Pl NAL 1159.
STA. CRUZ 256.
YAVAPA| 952.
YUMA 1170.

DI STRI BUTI ONAL ANALYSI S CF SALARI ES

TOTAL SALARIES =  683216526.

DI STRI BUTI ON OF SALARI ES
BY AGE

0-4 41667598.

5-9 277127660.

10- 14 222212066.
15-19 142209203.
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

ocoooo00000000

DI STRI BUTI ON OF SALARI ES
BY REG ON
APACHE 17142535.
CCCHI SE 17538363.
COCONI NO  19369276.
G LA 7650993.
GRAHAM 5044023.
GREENLEE 2044383.
MARI COPA 337133416.

MCHAVE 14370726.
NAVAJO 18399076.
Pl VA 117583189.
Pl NAL 19938284.
STA. CRUZ 4396677.
YAVAPA| 16374272.
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YUMA 20118045.
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Listing 15. CHECK Run for Exanple 8 (Gimnal Justice, Projection of
Pri son Adnissions and Qperating Cost)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13:29: 1

NAME OF PARAMETER FI LE = AZ803CP. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM CPTION = 1
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUVA

1
1

PRI NTOQUT OF DEMOCGRAPHI C PARAMETERS SUPPRESSED.

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
PRI SON  ADM SSI ONS; PRI SON  CELLS; CBLI GATED COPERATI NG COST

NO OF TARGET POPULATIONS = 1
SERVI CE POPULATI ON OPTION = 2
NO CF SERVICES = 1
NO OF RESOURCES = 1
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NO OF COST CATEGORIES = 1
NAVE(S) OF TARG PCP. ..
ADM S' NS
NAVE(S) OF SERV PCP.. .
SENTYR
NAVE(S) OF SERVICE ...
| NCARC N
NAVE(S) OF RESOURCE. . .
CELL
NAVE(S) OF COST
OP COST
SERVI CE PARAMETERS FOR SERVI CE PCPULATI ON = SENTYR
| NCARC N 1. 0000
RESOURCE PARAMETERS FOR SERVI CE = | NCARC N
CELL 1. 0000
COST PARAMETERS FOR RESOURCE = CELL
OP COST  16000. 0000

TARCET  POPULATI ON = ADM S' NS
TYPE OF STRATIFICATION = 5
| NCl DENCE/ PREVALENCE RATE(S). ..
I NDEX RATE
. 00000000
. 00200000
. 00400000
. 00300000
. 00100000
. 00030000
. 00007000
. 00020000
. 00002000
I NDI CES, BY STRATUM ..
MALE
0-4
5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+
FEVALE
0-4
5-9

OCO~NOOITA~WNPEF

N~N~NNOOGOOITOINDAWNR PP

[N
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10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

PR R R OO~~~ M -

SERVI CE POPULATI ON = SENTYR
TYPE OF STRATIFICATION = 3
SERVI CE RATI (S). . .

MALE 3. 00000000

FEMALE 2. 30000000
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Listing 16. PRQJ Run for Exanple 8 (Crininal Justice, Projection of
Pri son Adnissions and Qperating Cost)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13:29: 55

PARAMETER FI LE NAME: AZ803CP. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O
BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
PRI SON  ADM SSI ONS; PRI SON  CELLS; CBLI GATED COPERATI NG COST

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2
YEAR: 1990
DI STRI BUTI ONAL ANALYSI S OF POPULATN
TOTAL POPULATN = 3735219.
DI STRI BUTI ON OF POPULATN
BY SEX
MALE 1849940.
FEVALE 1885279.
DI STRI BUTI ONAL ANALYSI S CF ADM S' NS
TOTAL ADM S' NS = 2262.
DI STRI BUTI ON OF ADM S' NS
BY SEX
MALE 2118.
FEVALE 145.

DI STRI BUTI ONAL ANALYSI S OF SENTYR

TOTAL SENTYR = 6686.
DI STRI BUTI ON OF SENTYR
BY SEX
MALE 6353.
FEVALE 333.

DI STRI BUTI ONAL ANALYSI S OF | NCARC N
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TOTAL | NCARC N = 6686.

DI STRI BUTI ON OF | NCARC N

BY SEX
MALE 6353.
FEVALE 333.

DI STRI BUTI ONAL ANALYSI S OF CELL

TOTAL CELL = 6686.
DI STRI BUTI ON OF CELL
BY SEX
MALE 6353.
FEVALE 333.

DI STRI BUTI ONAL ANALYSI S OF OP COST
TOTAL OP COST = 106971223.

DI STRI BUTI ON OF OP COsT

BY SEX

MALE 101648203.
FEVALE 5323019.
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Listing 17. CHECK Run for Exanple 9 (Health Care, Projection of the
Need for Short-Term and Long- Ter m Beds)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13:32: 33

NAME OF PARAMETER FI LE = AZ803CH. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM CPTION = 1
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPAI

YUMA

1
1

PRI NTOQUT OF DEMOCGRAPHI C PARAMETERS SUPPRESSED.

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
NEED FOR SHORT- TERM & LONG TERM BEDS (LONG TERM NURSI NG, PSYCH,
MENTAL HAND. )
NO OF TARGET POPULATIONS = 4
SERVI CE POPULATI ON CPTION = 0
NAVE(S) OF TARG PCP. ..
ST BEDS
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NH BEDS
PSY BEDS
MH BEDS

TARCET

I NDEX

OCO~NOOITAWNPEF

0-4
5-9
10-1
15-1
20-2
25-2
30-3
35-3
40- 4
45- 4
50-5
55-5
60- 6
65-6
70-7
75+

TARCET

I NDEX

OCO~NOOITA~WNPE

RATE

. 00142000
. 00056000
. 00175000
. 00242000
. 00255000
. 00428000
. 01114000
. 00000000
. 00000000
I NDI CES, BY STRATUM ..

4
9
4
9
4
9
4
9
4
9
4
9
4

N~NNOOOOOODOUITORRPRWWNNPE

RATE

. 00015000
. 00120000
. 01100000
. 06300000
. 01200000
. 09700000
. 00000000
. 00000000
. 00000000
I NDI CES, BY STRATUM ..

MALE

0- 4
5-9

1
1

POPULATI ON = ST BEDS
TYPE OF STRATI FI CATI ON =
| NCl DENCE/ PREVALENCE RATE(S). ..

2

POPULATI ON = NH BEDS
TYPE OF STRATI FI CATI ON =
| NCl DENCE/ PREVALENCE RATE(S). ..

5
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10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+
FEVALE
0-4
5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

A OWWNNNNNNNNNREPRE

ODUIANNNNNNNNNRRRRE

TARCGET  POPULATI ON = PSY BEDS

TYPE OF STRATIFICATION = 2

| NCl DENCE/ PREVALENCE RATE(S). ..

I NDEX RATE

. 00046000

. 00024000

. 00020000

. 00000000

. 00000000

. 00000000

. 00000000

. 00000000

. 00000000

I NDI CES, BY STRATUM ..
0-4
5-9
10- 14
15-19
20-24
25-29

OCO~NOOITA~WNPEF

NNRFP R R P
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30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

WWWNNNNNNDN

TARCET  POPULATI ON = MH BEDS

TYPE OF STRATIFICATION = 2

| NCl DENCE/ PREVALENCE RATE(S). ..
I NDEX RATE

1 . 00092000
2 . 00095000
3 . 00024000
4 . 00000000
5 . 00000000
6 . 00000000
7 . 00000000
8 . 00000000
9 . 00000000
I NDI CES, BY STRATUM ..
0-4 1
5-9 1
10- 14 1
15-19 1
20-24 2
25-29 2
30-34 2
35-39 2
40- 44 2
45- 49 2
50- 54 2
55-59 2
60- 64 2
65- 69 3
70-74 3
75+ 3
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Listing 18. PRQJ Run for Exanple 9 (Health Care, Projection of the
Need for Short-Term and Long- Ter m Beds)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13:32: 50

PARAMETER FI LE NAMVE: AZ803CH. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:

NEED FOR SHORT- TERM & LONG TERM BEDS (LONG TERM NURSI NG PSYCH,
MENTAL HAND. )

NO OF FI VE- YEAR PERI ODS TO PRQIECT = 2

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 2718215.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 8883.

NH BEDS 13025.

PSY BEDS 837.

MH BEDS 2337.

YEAR 1981

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 2819125.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 9219.

NH BEDS 13656.

PSY BEDS 867.

MH BEDS 2423.

YEAR 1982

DI STRI BUTI ONAL ANALYSI S OF POPULATN
TOTAL POPULATN = 2920035.
TOTALS OF TARGET PCPULATI ON( S)

ST BEDS 9555.

NH BEDS 14287.
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PSY BEDS 897.
MH BEDS 2510.

YEAR 1983

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3020944.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 9891.

NH BEDS 14918.

PSY BEDS 927.

MH BEDS 2596.

YEAR 1984

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3121854.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 10227.

NH BEDS 15549.

PSY BEDS 957.

MH BEDS 2682.

YEAR 1985

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3222764.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 10563.

NH BEDS 16180.

PSY BEDS 986.

MH BEDS 2768.

YEAR 1986

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3325255.
TOTALS OF TARGET PCPULATI ON(S)
ST BEDS 10889.

NH BEDS 16852.

PSY BEDS 1018.

MH BEDS 2857.

YEAR 1987
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DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3427746.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 11214.

NH BEDS 17523.

PSY BEDS 1050.

MH BEDS 2945,

YEAR 1988

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3530237.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 11539.

NH BEDS 18195.

PSY BEDS 1082.

MH BEDS 3034.

YEAR 1989

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3632728.
TOTALS OF TARGET PCPULATI ON( S)
ST BEDS 11864.

NH BEDS 18867.

PSY BEDS 1114.

MH BEDS 3122.

YEAR 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3735219.
TOTALS OF TARGET PCPULATI ON(S)
ST BEDS 12189.

NH BEDS 19538.

PSY BEDS 1146.

MH BEDS 3211.
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Listing 19. CHECK Run for Exanple 10 (Social Services, Projection of
Counsel ors and Budget Needed to Provide Social Services to the Hderly

Popul at i on)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: CHECK
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13: 36: 38

NAME OF PARAMETER FI LE = AZ803CS. DAT
GENERAL PCOPULATI ON DESCRI PTI ON:
ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O

BASE YEAR = 1980

NO OF RACI AL/ ETHNI C GROUPS = 3
NO OF REG ONS = 14
VI TAL STATI STI CS PARAVETER OPTION = 1
LI FE TABLE OPTION = 1
EXTERNAL M GRATI ON OPTI ON
| NTERNAL M GRATI ON OPTI ON
SERVI CE SYSTEM CPTION = 1
NAVE(S) OF RACE

VW TE

AVER ND

OTHER
NAVE(S) OF REG ON

APACHE

COCHI SE

COCONI NO

G LA

GRAHAM

GREENLEE

MARI COPA

MOHAVE

NAVAJO

Pl MA

Pl NAL

STA. CRUZ

YAVAPA

YUVA

1
1

PRI NTOQUT OF DEMOCGRAPHI C PARAMETERS SUPPRESSED.

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:

SCCI AL SERVI CES FOR THE ELDERLY; 8 SERVICES, 3 RESCURCES, 3 COST
CATEGORI ES

NO OF TARGET POPULATIONS = 1

SERVI CE POPULATI ON OPTION = 2

NO OF SERVICES = 7
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NO OF RESOURCES = 3
NO OF COST CATEGORIES = 3
NAVE(S) OF TARG PCP. ..

ELDERLY
NAVE(S) OF SERV PCP.. .
ELDR( SV)
NAVE(S) OF SERVICE ...
COUNSLNG
CHORE SV
HOVEMAKR
SUBSCARE
DAY CARE
TRANSPRT
OTHER
NAVE(S) OF RESOURCE. . .
COUNSELR
PURCHSVC
PAYMENTS
NAVE(S) OF COST
Dl RCTSV$
PURCHSV$
PAYMENT$
SERVI CE PARAMETERS FOR SERVI CE POPULATI ON = ELDR( SV)
COUNSLNG 2. 0000
CHORE SV 16. 0000
HOMEMAKR ~ 750. 0000
SUBSCARE 12. 0000
DAY CARE 7. 0000
TRANSPRT 10. 0000
OTHER 10. 0000
RESOURCE PARAMETERS FOR SERVI CE = COUNSLNG
COUNSELR 1. 0000
PURCHSVC . 0000
PAYMENTS . 0000
RESOURCE PARAMETERS FOR SERVI CE = CHORE SV
COUNSELR . 0000
PURCHSVC 1. 0000
PAYMENTS . 0000
RESOURCE PARAMETERS FOR SERVI CE = HOVEMAKR
COUNSELR . 0000
PURCHSVC 1. 0000
PAYMENTS . 0000
RESOURCE PARAMETERS FOR SERVI CE = SUBSCARE
COUNSELR . 0000
PURCHSVC 1. 0000
PAYMENTS . 0000
RESOURCE PARAMETERS FOR SERVI CE = DAY CARE
COUNSELR . 0000
PURCHSVC 1. 0000
PAYMENTS . 0000
RESOURCE PARAMETERS FOR SERVI CE = TRANSPRT
COUNSELR . 0000

206



PURCHSVC . 5000

PAYMENTS . 5000

RESOURCE PARAMETERS FOR SERVI CE = OTHER
CQUNSELR . 0000
PURCHSVC . 5000
PAYMENTS . 5000

CCST PARAMETERS FOR RESOURCE = COUNSELR
DI RCTSV$ 15. 0000
PURCHSV$ . 0000
PAYMENTS$ . 0000

CCST PARAMETERS FOR RESOURCE = PURCHSVC
DI RCTSV$ . 0000
PURCHSV$ 1. 0000
PAYMENTS$ . 0000

CCST PARAMETERS FOR RESOURCE = PAYMENTS
DI RCTSV$ . 0000
PURCHSV$ . 0000
PAYMENTS$ 1. 0000

TARCET  POPULATI ON = ELDERLY
TYPE OF STRATIFICATION = 2
| NCl DENCE/ PREVALENCE RATE(S). ..
I NDEX RATE
. 00000000
1. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
I NDI CES, BY STRATUM ..
0-4
5-9
10- 14
15-19
20-24
25-29
30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

OCO~NOOITA~WNPEF

NNNRRRRRRRRRRERRRER

SERVI CE POPULATI ON = ELDR( SV)
TYPE OF STRATIFICATION = 2
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SERVI CE RATI O(S). .
INDEX  RATE

. 00000000

. 03000000

. 05000000

. 07000000

. 00000000

. 00000000

. 00000000

. 00000000

. 00000000

| NDI CES, BY STRATUM ..
0-4
5-9
10- 14
15-19
20- 24
25- 29
30- 34
35- 39
40- 44
45- 49
50- 54
55- 59
60- 64
65- 69
70- 74
75+

OCO~NOOITAWNPEF

ARWNRRPRRPRRRRRPRRERRRRERR
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Listing 20. PRQJ Run for Exanple 10 (Social Services, Projection of
Counsel ors and Budget Needed to Provide Social Services to the Hderly

Popul at i on)

DESTI NY PLANNI NG AND FORECASTI NG COVMPUTER PROGRAM PACKACE, VERSI ON
1.0

PROGRAM NAME: PRQJ
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13: 36: 48

PARAMETER FI LE NAME: AZ803CS. DAT

GENERAL PCOPULATI ON DESCRI PTI ON:

ARI ZONA  RESIDENT  POPULATION BY COUNTY AND RACE (WI/O
BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:

SCCI AL SERVI CES FOR THE ELDERLY; 8 SERVICES, 3 RESCURCES, 3 COST
CATEGORI ES

NO OF FI VE- YEAR PERI ODS TO PRQJECT = 1

YEAR: 1983

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3020944.
DI STRI BUTI ON OF POPULATN
BY SEX

MALE 1490114.
FEMVALE 1530830.

DI STRI BUTI ON OF POPULATN

BY REG ON

APACHE 56418.
COCHI SE 86046.
COCONI NO 78946.

G LA 37068.
GRAHAM 23057.
GREENLEE 10853.

MARI COPA 1564786.
MCHAVE 62054.
NAVAJO 70367.

Pl VA 545662.

Pl NAL 90021.

STA. CRUZ 20673.
YAVAPA| 73847.

YUVA 91888.

DI STRI BUTI ONAL ANALYSI S CF ELDERLY
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TOTAL ELDERLY = 344542,

DI STRI BUTI ON OF ELDERLY

BY SEX
MALE 151885.
FEVALE 192658.
DI STRI BUTI ON OF ELDERLY

BY REG ON
APACHE 3592.
CCCHI SE 10119.
COCONI NO 7908.
G LA 4198.
GRAHAM 2481.
GREENLEE 1232.
MARI COPA 186166.
MCHAVE 7886.
NAVAJO 5903.
Pl VA 63245.
Pl NAL 9106.
STA. CRUZ 2345.
YAVAPA| 9390.
YUMA 10114.

DI STRI BUTI ONAL ANALYSI S OF ELDR(SV)

TOTAL ELDR(SV) = 17254.
DI STRI BUTI ON OF ELDR( SV)
BY SEX

MALE 7505.
FEMALE 9748.

DI STRI BUTI ON OF ELDR( SV)

BY REG ON

APACHE 181.
COCHI SE 507.
COCONI NO 396.

G LA 210.
GRAHAM 124.
GREENLEE 62.

MARI COPA 9322.
MOHAVE 395.
NAVAJO 296.

Pl MA 3167.

Pl NAL 456.
STA. CRUZ 117.
YAVAPA 470.
YUVA 506.

DI STRI BUTI ONAL ANALYSI S OF COUNSLNG
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TOTAL COUNSLNG = 34507.

DI STRI BUTI ON OF COUNSLNG

BY SEX
MALE 15010.
FEVALE 19497.
DI STRI BUTI ON OF COUNSLNG

BY REG ON
APACHE 361.
CCCHI SE 1013.
COCONI NO 793.
G LA 421.
GRAHAM 248.
GREENLEE 123.
MARI COPA 18645.
MCHAVE 790.
NAVAJO 592.
Pl VA 6334.
Pl NAL 911.
STA. CRUZ 235.
YAVAPA| 941.
YUMA 1012.

DI STRI BUTI ONAL ANALYSI S OF CHORE SV

TOTAL CHORE SV = 276057.
DI STRI BUTI ON OF CHORE SV
BY SEX

MALE 120083.
FEVALE 155973.

DI STRI BUTI ON OF CHORE SV

BY REG ON

APACHE 2890.
CCCHI SE 8106.
COCONI NO 6343.

G LA 3366.
GRAHAM 1988.
GREENLEE 987.

MARI COPA 149160.
MCHAVE 6322.
NAVAJO 4740.

Pl VA 50668.

Pl NAL 7292.

STA. CRUZ 1878.
YAVAPA| 7527.
YUVA 8100.

DI STRI BUTI ONAL ANALYSI S OF HOVEMAKR
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TOTAL HOMEMAKR = 12940160.

DI STRI BUTI ON OF HOVEMAKR

BY SEX
MALE 5628914.
FEVALE 7311246.
DI STRI BUTI ON OF HOVEMAKR

BY REG ON
APACHE 135452.
CCCHI SE 379987.
COCONI NO 297316.
G LA 157762.
GRAHAM 93181.
GREENLEE 46267.
MARI COPA 6991865.
MCHAVE 296350.
NAVAJO 222174.
Pl VA 2375079.
Pl NAL 341809.
STA. CRUZ 88026.
YAVAPA| 352815.
YUMA 379681.

DI STRI BUTI ONAL ANALYSI S OF SUBSCARE

TOTAL SUBSCARE = 207043.
DI STRI BUTI ON OF SUBSCARE
BY SEX

MALE 90063.
FEVALE 116980.

DI STRI BUTI ON OF SUBSCARE

BY REG ON

APACHE 2167.
CCCHI SE 6080.
COCONI NO 4757.

G LA 2524.
GRAHAM 1491.
GREENLEE 740.

MARI COPA 111870.
MCHAVE 4742,
NAVAJO 3555.

Pl VA 38001.

Pl NAL 5469.

STA. CRUZ 1408.
YAVAPA| 5645.
YUVA 6075.

DI STRI BUTI ONAL ANALYSI S OF DAY CARE
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TOTAL DAY CARE = 120775.

DI STRI BUTI ON OF DAY CARE

BY SEX
MALE 52537.
FEVALE 68238.
DI STRI BUTI ON OF DAY CARE

BY REG ON
APACHE 1264.
CCCHI SE 3547.
COCONI NO 2775.
G LA 1472.
GRAHAM 870.
GREENLEE 432.
MARI COPA 65257.
MCHAVE 2766.
NAVAJO 2074.
Pl VA 22167.
Pl NAL 3190.
STA. CRUZ 822.
YAVAPA| 3293.
YUMA 3544.

Dl STRI BUTI ONAL ANALYSI S OF TRANSPRT

TOTAL TRANSPRT = 172535.
DI STRI BUTI ON OF TRANSPRT
BY SEX

MALE 75052.
FEVALE 97483.

DI STRI BUTI ON OF TRANSPRT

BY REG ON

APACHE 1806.
CCCHI SE 5066.
COCONI NO 3964.

G LA 2103.
GRAHAM 1242.
GREENLEE 617.

MARI COPA 93225.
MCHAVE 3951.
NAVAJO 2962.

Pl VA 31668.

Pl NAL 4557.

STA. CRUZ 1174.
YAVAPA| 4704.
YUVA 5062.

DI STRI BUTI ONAL ANALYSI S CF OTHER
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TOTAL OTHER = 172535.

DI STRI BUTI ON OF OTHER

BY SEX
MALE 75052.
FEMALE 97483.
DI STRI BUTI ON OF OTHER
BY REG ON
APACHE 1806.
OOCHI SE 5066.
COCONI NO 3964.
G LA 2103.
GRAHAM 1242.
GREENLEE 617.
MARI COPA 93225,
MOHAVE 3951.
NAVAJO 2962.
Pl MA 31668.
Pl NAL 4557.
STA. CRUZ 1174.
YAVAPAI 4704.
YUVA 5062.
TOTALS OF SERVI CE(S)
COUNSLNG 34507.
CHORE SV 276057.
HOVEMAKR ~ 12940160.
SUBSCARE 207043,
DAY CARE 120775.
TRANSPRT 172535.
OTHER 172535.

DI STRI BUTI ON OF SERVI CE( S)
BY SERVED POPULATI ON(S)
COUNSLNG CHORE SV HOVEVAKR SUBSCARE DAY CARE
TRANSPRT OTHER

ELDR( SV) 34507. 276057. 12940160. 207043. 120775.
172535. 172535.

TOTAL 34507. 276057. 12940160. 207043. 120775.
172535. 172535.

DI STRI BUTI ONAL ANALYSI S OF COUNSELR

TOTAL COUNSELR = 34507.
DI STRI BUTI ON OF COUNSELR
BY SEX
MALE 15010.
FEMALE 19497.

DI STRI BUTI ON OF COUNSELR
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BY REG ON

APACHE 361.
COCHI SE 1013.
COCONI NO 793.
G LA 421.
GRAHAM 248.
GREENLEE 123.
MARI COPA 18645.
MCOHAVE 790.
NAVAJO 592.
Pl VA 6334.
Pl NAL 911.
STA. CRUZ 235.
YAVAPA| 941.
YUMA 1012.

DI STRI BUTI ONAL ANALYSI S OF PURCHSVC

TOTAL PURCHSVC = 13716570.
DI STRI BUTI ON OF PURCHSVC
BY SEX

MALE 5966649.
FEVALE 7749921.

DI STRI BUTI ON OF PURCHSVC

BY REG ON

APACHE 143580.
COCHI SE 402786.
COCONI NO 315155.

G LA 167228.
GRAHAM 98772.
GREENLEE 49043.

MARI COPA 7411377.
MCHAVE 314131.
NAVAJO 235504.

Pl VA 2517584.

Pl NAL 362317.

STA. CRUZ 93307.
YAVAPA| 373984.
YUMA 402462.

DI STRI BUTI ONAL ANALYSI S OF PAYMENTS

TOTAL PAYMENTS = 172535.
DI STRI BUTI ON OF PAYMENTS
BY SEX
MALE 75052.
FEMALE 97483.

DI STRI BUTI ON OF PAYMENTS
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BY REG ON

APACHE 1806.
OOCHI SE 5066.
COCONI NO 3964.
G LA 2103.
GRAHAM 1242.
GREENLEE 617.
MARI COPA 93225.
MOHAVE 3951.
NAVAJO 2962.
Pl MA 31668.
Pl NAL 4557.
STA. CRUZ 1174.
YAVAPAI 4704.
YUVA 5062.
TOTALS OF RESOURCE( S)
COUNSELR 34507.
PURCHSVC ~ 13716570.
PAYMENTS 172535.

DI STRI BUTI ON OF RESOURCE( S)
BY SERVED POPULATI ON( S)

COUNSELR PURCHSVC
ELDR( SV) 34507. 13716570.
TOTAL 34507. 13716570.

DI STRI BUTI ON OF RESOURCE( S)
BY SERVI CE(S)

COUNSELR PURCHSVC
COUNSLNG 34507. 0.
CHORE SV 0. 276057.
HOVEMAKR 0. 12940160.
SUBSCARE 0. 207043.
DAY CARE 0. 120775.
TRANSPRT 0. 86268.
OTHER 0. 86268.
TOTAL 34507. 13716570.

DI STRI BUTI ONAL ANALYSI S OF DI RCTSV$
TOTAL DI RCTSV$ = 517606.

DI STRI BUTI ON OF DI RCTSV$

BY SEX
MALE 225157.
FEMALE 292450.
DI STRI BUTI ON OF DI RCTSV$
BY REG ON
APACHE 5418.
CCCHI SE 15199.
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172535.
172535.

PAYMENTS

cococoo

86268.
86268.
172535.



COCONI NO 11893.

G LA 6310.
GRAHAM 3727.
GREENLEE 1851.
MARI COPA 279675.
MCHAVE 11854.
NAVAJO 8887.
Pl VA 95003.
Pl NAL 13672.
STA. CRUZ 3521.
YAVAPA| 14113.
YUMA 15187.

DI STRI BUTI ONAL ANALYSI S OF PURCHSV$

TOTAL PURCHSVS$ = 13716570.
DI STRI BUTI ON OF PURCHSV$
BY SEX

MALE 5966649.
FEVALE 7749921.

DI STRI BUTI ON OF PURCHSV$

BY REG ON

APACHE 143580.
COCHI SE 402786.
COCONI NO 315155.

G LA 167228.
GRAHAM 98772.
GREENLEE 49043.

MARI COPA 7411377.
MCOHAVE 314131.
NAVAJO 235504.

Pl VA 2517584.

Pl NAL 362317.

STA. CRUZ 93307.
YAVAPA| 373984.
YUMA 402462.

DI STRI BUTI ONAL ANALYSI S OF PAYMENT$

TOTAL PAYMENTS = 172535.
DI STRI BUTI ON OF PAYMENT$
BY SEX
MALE 75052.
FEMALE 97483.
DI STRI BUTI ON OF PAYMENT$
BY REG ON
APACHE 1806.
CCCHI SE 5066.

217



COCONI NO 3964.

G LA 2103.
GRAHAM 1242.
GREENLEE 617.
MARI COPA 93225.
MCHAVE 3951.
NAVAJO 2962.
Pl VA 31668.
Pl NAL 4557,
STA. CRUZ 1174.
YAVAPA| 4704.
YUMA 5062.
TOTALS OF COST CATEGORY( | ES)
DI RCTSV$ 517606.
PURCHSV$  13716570.
PAYMENTS$ 172535.

DI STRI BUTI ON OF COST CATEGORY( | ES)
BY SERVED POPULATI ON( S)
DI RCTSV$ PURCHSV$ PAYMENTS$
ELDR( SV) 517606. 13716570. 172535.
TOTAL 517606. 13716570. 172535.

DI STRI BUTI ON OF COST CATEGORY( | ES)
BY SERVI CE(S)
DIRCTSV$  PURCHSV$  PAYMENTS

COUNSLNG 517606. 0. 0.
CHORE SV 0. 276057. 0.
HOVEMAKR 0. 12940160. 0.
SUBSCARE 0. 207043. 0.
DAY CARE 0. 120775. 0.
TRANSPRT 0. 86268. 86268.
OTHER 0. 86268. 86268.
TOTAL 517606. 13716570. 172535.

DI STRI BUTI ON OF COST CATEGORY( | ES)
BY RESOURCE( S)
DIRCTSV$  PURCHSV$  PAYMENTS

COUNSELR 517606. 0. 0.
PURCHSVC 0. 13716570. 0.
PAYMENTS 0. 0. 172535.
TOTAL 517606. 13716570. 172535.
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