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l. Introduction

Al though planning and policy analysis are perhaps ten percent
retrospection and ninety percent prospection, the amount of conputer
software available to assist these functions is vastly weighted in favor
of analyses of historical data, rather than on forecasting the future
i mplications of alternative policies or denographic devel opnents. The
software for statistical analysis is well-known and ubiquitous -- SAS
SPSS, BVDP -- with powerful versions available for desk-top
m croconputers. Wile recent years have seen the advent of much-i nproved
time series analysis forecasting packages, the software available for
supporting sinulation or projections under alternative assunptions about
denmographic or programmatic changes is, by conparison, |imted and
relatively little-used.

A major factor is cost -- a single application of a major mcrosimlation
forecasting program for exanple, can cost thousands of dollars to set
up, thousands of dollars in conputer time to inplenent, and weeks of tine
may pass before the final results are available. Furthernore, such runs
require massive amounts of conputer core and disk or tape storage on a
| arge mai nfrane conputer. The exigencies of npbst planning situations do
not allow for the luxury of such slow high-cost, data-intensive and
| abor-intensive techniques. Faced with only a few hours to obtain, for
exanple, an estimate of the budgetary inplications of a proposed new
programregul ation or policy, the analyst often has to resort to "back-
of -t he- envel ope guesstinates."

Ti mes have changed! The DESTINY Pl anni ng and Forecasting System has been
devel oped to provide the planner with a | ow cost, easy-to-use neans for
maki ng detail ed forecasts of target popul ations, the need for services,
the requirenment for facilities, equipnent, and personnel, and the cost

under varying programmatic and denographic assunptions. The time
required to inplement a DESTINY run ranges froma few mnutes to a few
hours, and the conputer cost is negligible -- a few m nutes on a desktop

m croconputer. The DESTINY systemis a powerful new tool for the planner
who needs detailed, state-of-the-art forecasts on a quick-turnaround,
| ow cost basi s.

The essence of planning and policy analysis is the ability to identify
pot enti al demographic and economic devel opnents, to synthesize
alternative responses to those devel opnments, and to eval uate the inpact
of those responses. The DESTINY Pl anni ng and Forecasting System has been

devel oped to play a crucial role in this process -- it offers the user
the ability to make fast, detailed population projections, and to
forecast quantities linked to growh or structural changes in the

popul ati on.

DESTI NY can offer the planner or policy analyst valuable help in naking a
w de range of forecasts...

In Population Planning, DESTINY can be used to forecast the
popul ati on by age, sex, and race, or by geographic region and race.




In Education Planning, DESTINY can forecast |ocal-area school
enrol Il ments, based on recent trends in birth rates and regional
m gration.

In Health Systens Pl anni ng, DESTINY can project the requirenent for
heal th servi ces personnel (nurses, physicians) and equi prent (beds,
CAT scanners), by geographic region.

In Social Services Planning, DESTINY can be used to forecast the
| evel s of need for various social services (counseling, day care,
protective services, chore services), the requirenent for agency
per sonnel (counselors) and for contract services, and the associ ated
budget. These forecasts can be specified by geographic region, or
broken down by age, sex, and race. The budget estimates may be
di saggregated by service, by resource (e.g., counselor), or by
demographic characteristics of the served population (e.g., age,
sex, race, or region).

In Market Research, DESTINY can be used to estimate demand for
products or services whose denmand is related to denographi c changes.

In Grininal Justice Planning, DESTINY can nake projections of the
prison i nmate popul ati on, and thereby be used to assist planning for
prison construction requirenments under different sentencing
pol i ci es.

The preceding are but a few exanples of DESTINY applications. Wth
DESTINY, the user can nmke forecasts such as the above quickly and
easily. The systemcan be used to nake forecasts at national, state, or
local levels. The analyst can use DESTINY to answer a w de range of
"what-if" type questions. DESTINY eliminates the analyst's dependence on
"standard"” popul ati ons projections that may be too highly aggregated, or
may correspond to assunptions that are no |onger reasonable. Detailed
forecasts, corresponding to alternative denpgraphic or programatic
assunptions, nmay be developed in a matter of minutes or hours, in nost
cases wusing information that 1is readily available from standard
statistical sources.

The DESTINY Pl anning and Forecasting System is an essential technical
resource for anyone engaged in planning who needs to be able to produce
det ai | ed denographi c-based forecasts quickly and at reasonabl e cost.

This Dbrochure describes the DESTINY system and illustrates its
capabilities by neans of several exanples.



Il. What DESTINY Does

DESTINY is a conputer-programsystemthat is used to forecast the genera
popul ati on, special "target" or "service" populations of interest, denmand
for services to these populations, and the amounts of resources
(personnel, facilities, equipment, supplies) and cost required to provide
these services to the target population. It is designed to provide fast,
detail ed forecasts in applications in which the itens of interest (target
popul ati ons, service popul ations, services, resources, and cost) vary
roughly in proportion to the sizes of various segnents of the general
popul ati on, such as age/sex/racel/ geographic-regi on categories.

A major use of the DESTINY system is to support policy analysis and
program evaluation in service-oriented fields, such as health care,
soci al services, education, and public safety. DESTINY can be used to
devel op service forecasts and budget estinmates under a variety of
denmographic and programmatic assunptions, and to generate detail ed
br eakdowns (tabl es and crosstabul ati ons) of these forecasts by age, sex,
race, and geographic-regi on categories.

Forecasting nodels based on population projections are not new. In
general , however, the anmount of data and conputation required to devel op
a detail ed popul ati on-based forecast is substantial, since to achieve an
acceptabl e | evel of accuracy the nmethod requires estimtes of the future
popul ati on broken down by age, sex, race, and region. Wile a fewtotal-
popul ati on projections nmay be readily available fromnational or state-
| evel agencies, it is usually not possible to obtain detail ed projections
(di saggregated by age, sex, race, or region) quickly, corresponding to
arbitrary denographi c assunptions, particularly at the |l ocal level. ne
of the major features of the DESTINY systemis its ability to generate
detai |l ed popul ati on projections rapidly, corresponding to a w de range of
denogr aphi ¢ assunptions (concerning fertility, nmortality, and mgration).

Except in the field of popul ation planning, nost forecasting applications
are not directly concerned with projections of the general popul ation
but instead with special "target" subpopul ations, such as the physically
or nmentally ill, the disabled, the student population, or the prison
popul ati on. The DESTI NY system can be used to provide forecasts of these
speci al subpopul ations, and forecasts of the resources and cost required
to provide specified services to them Furthernore, these forecasts can
be broken down, or disaggregated, by detail ed denographic characteristics
-- by age, sex, race, and geographic region.

At the local level, planners are often confronted with the problem of
estimati ng nunbers of persons with certain characteristics (e.g., acute
illnesses, chronic health conditions, disabilities, or social problens)
or the nunmber of population-related events (e.g., school or prison
adm ssions), but there is wusually no usable Census or sanple survey
i nformati on on incidences or preval ences of these characteristics at the

local level. What is often avail able, however, are national or regiona
sanpl e survey data that indicate the incidence or preval ence, broken down
by detail ed denographi c categories, such as age, sex, and race. 1In the

absence of |ocal-1evel incidencel/preval ence data, the planner nust use
this national or regional information to devel op |ocal-area estinates.

5



In this situation, a recommended procedure for estimating the nunbers of
persons having the specified characteristics in the local area is
synthetic estimation. Wth this procedure, the national incidences or
preval ences for various age-by-sex-by-race categories are multiplied by
the total nunbers of persons of the general |ocal-area population in
these categories, to obtain estinmates of the nunbers having the specified
characteristics in the |local area. DESTINY has the capability for
rapidly conputing synthetic estimates. Wth this feature, the |ocal
pl anner can quickly construct reasonable target population estinates
whi ch nake full use of avail abl e regi onal or nat i onal
i nci dence/ preval ence dat a.

While the DESTINY system can be quickly used to construct target-
popul ation estimates based on available incidence/prevalence rates
(specific to age x sex X race categories), it can also be used in
conjunction with other forecasting procedures to produce high-precision
forecasts. For exanple, an analyst may use a multiple regressi on nodel,
or an autoregressive integrated noving average (AR MA or Box-Jenkins)
time-series nodel, or a dynamic systens nodel to develop a precise
forecast of a future incidence rate for a specific denographic category
(e.g., arrest rates for nales aged 20-35). This estinated arrest rate
can then be input to the DESTINY system to forecast total nunber of
arrests for a local area, taking into account not only trends in the
arrest rate, but also anticipated trends in birth rates, death rates,
m gration, and popul ati on agi ng.

DESTI NY has been designed to enable the planner to obtain forecasts of
t he general popul ation, target popul ati ons, service popul ati ons, service
needs, and the resources and cost required to provide these services.
These projections can be made under a variety of "what-if" assunptions
concer ni ng denographi ¢ and progranmmati c conditions. The anal yst can make
alternative assunptions regarding popul ation growth, target popul ation
i nci dences or preval ences, program service ratios, and costs. The
corresponding projections can be conputed quickly, and can be
di saggregated by age, sex, race, and geographic region. DESTINY offers
the user the ability to make detailed forecasts quickly and easily, at
substantial savings over manual or partially-autonated procedures.

lll. How to Use the DESTINY System

The DESTINY system was designed to provide a substantial analytical
capability to the user, but it was also designed with ease-of-use in

nm nd. The DESTINY system works by setting up a mathematica
representation, or "nodel," of the population, and using this nodel to
project the future. To use the system the user needs to set up a

"paraneter" file containing the follow ng information

Denogr aphi c | nformation

Total Fertility Rate

Fertility Age Distribution

Infant Mortality Rate or Expectation of Life at Birth
Base-year Popul ation, by age and sex (race optional)

[eNeNeoNe)
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0 External Mgration Rates or Anmpunts

0 Regional Popul ations (optional)

0 Regional Mgration Rates or Anpbunts (if regions are included in
t he nodel)

Target Popul ation Information (Optional)

o] Incidences (rates of occurrence of events) or Preval ences
(proportions of the general popul ati on bel ongi ng to subpopul ati ons
of interest), either overall or by age and/or sex and/or race and/ or
regi on

Service Population Information (Optional)

0 Service Ratios (proportions of the target popul ations that are
served), either overall or by age and/or sex and/or race and/or
regi on

Service Information (Optional)

0 Average nunber of service units per year per case served

Resource Information (Optional)

0 Average nunber of resource units per year required per service
unit expended

Cost Information (Optional)

0 Average cost per resource unit
Nanes

o The nanes of the races, regions, target populations, service
popul ati ons, services, resources, and cost categories.

If only general population projections are desired, (i.e., no target
popul ation or service projections are desired), the user need specify
only the denographic paraneters. |f a detailed programcost estimate is
desired, all of the information nust be specified. The denpgraphic data
are available from standard statistical publications, such as nationa

and state vital statistics annual reports or statistical abstracts. The
target popul ation incidence/preval ence data are available from Census
publications, national sanple survey reports, agency publications, and
statistical abstracts. The service, resource, and cost data are
general ly avail abl e from program adm ni strative records.

The process of setting up the paraneter file requires a little effort,
but once the data are input to the conputer, they are stored on di sk and
are easily updated.

VWile running the program the user needs also to specify the foll ow ng
paraneters:

o how many five-year periods to project



o what crosstabulations are desired for the various popul ation
service, resource, and cost projections

o for which years hard-copy printout are desired

Wth regard to output, the program conputes projections for the follow ng
itemns:

the general popul ation

the specified target popul ations
the specified service popul ations
service units

resource units

cost

OO0OO0OO0O0O0

The program can generate aggregate projections for each of the above
quantities, and wll (at the wuser's option) provide disaggregated
proj ections, by age and/or sex and/or race and/or region.

Version 1.0 of the DESTINY systemis set up to accommobdate up to three
races, fourteen regions, four target populations, ten services, seven
resources, and four cost categories.

IV. Special Features of the DESTINY System

The DESTINY systemis designed to accormodate a wi de range of detail in
both the input and output. |In setting up the paraneter file, the user
may specify that the same value of a denographic paraneter (such as
fertility rates, infant nortality rates, and mgration rates) for the
entire population for all future time. On the other hand, quite detailed
denogr aphi c or programmati c specifications nay be nmade, to obtain highly
"condi ti oned" projections.

Wth regard to specifying incidencel/prevalence rates for the target
popul ati ons, DESTINY offers the user the choice of ten different
demographic "stratifications.” The user may specify that the sane rate
applies to the entire general population, or that the rates vary
according to various denographic classifications, or stratifications, of

the general popul ation. Specifically, the user may specify rate
stratifications by age, sex, race, age X sex, age X race, Sex X race, age
X sex X race, region, or race X region. Wth this flexibility, the

anal yst may nmake use of a wide variety of available crosstabul ati on data
from national surveys, to construct synthetic estinmates of target
popul ati ons for the local area.

In technical terns, the DESTINY systemuses the "cohort-conponent” mnethod
for making its population projections. This nethod is the nost wi dely-
used anal ytical method for preparing regional population projections.
(Shryock, Si egel , and Associates, The ©Mthods and WNhaterials of
Denogr aphy, US CGovernnent Printing Ofice, Washington, DC, 1980, presents
a detailed description of this nmethod.) For the target population
estimates, the program uses the nethod of synthetic estimation (also
known as cohort-conponent participation rates).
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The systemis set up to enable paraneter input and updating interactively
through the video terminal. The specified paraneters are stored on disk
for future use. The projections may be directed to the video screen, to
a printer, or to afile.

The user may specify either brief aggregated projections, or detailed
di saggregated projections, in the formof tables or crosstabul ati ons by
age, sex, race, or region. In addition to denographic crosstabul ations
(such as a breakdown of service utilization by race or region), the user
may request crosstabul ations of services by target popul ation; resources
by service, or target population; and cost by resource, service, or
target popul ation

V. Examples

This section presents a nunber of exanples of DESTINY applications.
These exanpl es incl ude:

o Projection of the General Popul ation

o Projection of Various Target or Service Popul ations
o School enrollnents
o0 Persons with certain health or disability conditions
o The elderly in need of social services
o Prison adm ssions

o Projection of Service Needs
o Social Services

o Projection of Resource Requirenents
0 Teachers
0 Short-termand long-termhealth care beds
o Social services counselors

o Projection of Program Costs
o Prison operating costs
o Social service program costs

The followi ng exanples illustrate the wi de range of applications of the

DESTI NY system They also illustrate the varying |levels of detail which
are possible. On the one hand, the user may use the programto construct
a single estimate of the total population; on the other hand, the user
may request a detail ed breakdown of a target population (e.g., the blind)
by age, sex, and race, or a breakdown of costs for purchased soci al
servi ces by service type or geographic region

VWhile the exanples presented here illustrate the possible |evels of
detail of DESTINY projections, they do not represent exanples of policy
anal ysis exercises. |In a real planning or policy analysis situation, the

user would very likely nmake a set of DESTINY runs, under a w de range of
al ternati ve denographi c and programmati ¢ assunptions. DESTINY is ideally
suited for such use, since it stored all of the input data in a



"paraneter” file, which the user nay easily nodify with the touch of a
few buttons on the conputer keyboard. Hence, while the first DESTINY run
requires sonme effort (to assenble the needed data and set up the
paraneter file), successive runs are easily and qui ckly acconpli shed.

The exanples are presented in order of increasing conplexity. The
exanples and the principal features of each are |isted bel ow The
nati onal projections are for the United States, and the state projections
are for the State of Arizona. The exanples are illustrated using actua

programout put listings (or extracts fromlistings). The projections are
made froma "base year" of 1980 to the year 1990. The user may structure
the program output in a variety of ways, requesting projections for
various years and requesting different tables and crosstabul ations for
each year. These exanples illustrate the wide variety of the program
out put .

Exanpl e 1. National Population Projection, Single-Race Mdel
Denogr aphi ¢ representation: single race, single region
Servi ce-system representation: none

Exanpl e 2. National Population Projection, Two-Race Mde
Denogr aphi c representation: two races (white, other),
singl e region
Servi ce-system representati on: none

Exanple 3. State Population Projection, Single-Race Mdel
Denogr aphi c representation: single race, single region
Servi ce-system representati on: none

Exanple 4. State Population Projection, Three-Race, 14-Regi on Mdel
Denogr aphi c representation: three races (white, Indian,
other), 14 regions (counties)

Servi ce-system representation: none

Exanmple 5. Projection of the Hispanic Popul ation
Denogr aphi c representation: two ethnic groups (H spanic,
nonHi spani ¢c), 14 regions (counties)
Servi ce-system representation: none

Exanple 6. Rehabilitation Services, Projection of the Wrk-D sabl ed
Denogr aphi c representation: three races (white, Indian,
ot her), 14 regions (counties)

Servi ce-system representation: two target popul ations
(severe and partially work-disabl ed)

Exanpl e 7. Education, Projection of School Enroll nent
Denogr aphi c representation: three races (white, Indian,
other), 14 regions (counties)
Servi ce-system representation: one target population
(students), one service population (elenentary and
secondary school students) one resource (teachers), one
cost (teachers' sal aries)

Exanple 8. Criminal Justice, Projection of Prison Adm ssions and
Qper ati ng Cost
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Exampl e 9.

Exanpl e 10.

Denographi c representation: three races (white, Indian,
other), 14 regions (counties)

Servi ce-system representation: one target population
(admi ssions), one service popul ation (sentence-years),
one service (incarceration), one resource (cell), one
cost (operating cost)

Health Care, Projection of Short-term and Long-term
Heal th Care Beds

Denogr aphi c representation: three races (white, Indian,
other), 14 regions
Servi ce-system representation: four target popul ations
(beds in non-federal short-stay hospitals, nursing
hones, and long-term care institutions for psychiatric
and mental |y handi capped patients)

Projection of Social Services for the Elderly
Denogr aphi c representation: three races (white, Indian,
other), 14 regions
Servi ce-system representation: one target population
(the elderly), seven services, three resources, and
three costs

11



Exanple 1. National Population Projection by Age and Sex

This exanple illustrates the nost basic application of DESTINY --
projection of a general population by age and sex. In this exanple, the
resident population of the United States is projected fromthe base year
of 1980 to the "projection year" of 1990. The program output includes
all possible tables and crosstabul ati ons involving age and sex: a table
of the population by age, a table by sex, and a crosstabul ati on by age
and sex.

The data on which this projection is based were taken from Statistica

Abstract of the United States, 1981, US CGovernment Printing Ofice
Washi ngt on, DC. The accuracy of the projection nmay be assessed by
conmparing the projected 1990 population estimates to the 1990 Census
values (in Statistical Abstract of the United States, 1994). For
exanpl e, DESTINY projected a resident US popul ation of 250,026,462 for
1990; the 1990 Census value is 248,701,000. This is an error of about
one-hal f of one percent. DESTINY projected 9,229,281 nal es under the age
of five for 1990, conpared to the 1990 Census value of 9,392,409 (an
error of less than two percent).
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Listing 1.

PRQJ Run for

Exanple 1 (National

Popul ati on Projection,

Si ngl e- Race Model )

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0

PROGRAM NAME: PRQJ
DATE OF RUN ( DDY MM

TIME OF RUN (HH: MM SS):

5/ 6/1995

11:39: 2

PARAVETER FI LE NAME: US801. DAT
GENERAL POPULATI ON DESCRI PTI ON:

UNI TED

BASE YEAR 1980

NO OF FI VE- YEAR PERI CDS TO PROJECT = 2
YEAR: 1990

STATES

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
FEMALE

122714472.
127311990.

CROSSTABULATI ON OF POPULATN
BY AGE AND SEX

0- 4
5-9
10- 14
15-19
20- 24

MALE
9229281.
9321578.
8668490.
8858743.
9644578.

FEMALE
8920859.
9019052.
8293308.
8482957.
9271587.
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11108700.
11004406.
10003094.
8909808.
6987165.
5721375.
5251952.
52340109.
4745989.
3592512.
4432781.

10798317.
11034512.
10147502.
9154126.
7275467.
6041912.
5683506.
5907564.
5665501.
4564467.
7051353.
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Exanple 2. National Population Projection by Age, Sex, and Race

This exanple extends the population nodel det ai | to include
representation of two races in the nodel -- white and other. In this
case, the projection may be di saggregated by age, sex, race, age-by-sex,
age- by-race, sex-by-race, and age-by-sex-by-race.

The projection is based on data fromthe 1981 edition of the Statistica
Abstract of the United States, and nay be conmpared to 1990 Census val ues
in the 1994 edition. For exanple, DESTINY projects 197, 443,844 whites
and 53,294,702 others in 1990. The corresponding 1990 Census figures are
199, 686, 000 for whites and 49, 024,000 for others -- errors of or -1.1%
and 8.7% respectively.

15



Listing 2. PRQJ Run for Exanple 2 (National Popul ation Projection, Two-
Race Model)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12:17: 5

PARAVETER 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 CDS TO PROJECT = 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.

FEMALE 127709605.

DI STRI BUTI ON OF POPULATN

BY RACE
VWH TE 197443844.
OTHER 53294702.

CROSSTABULATI ON OF POPULATN
BY AGE AND SEX
MALE FEMALE
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0-4 9492151. 9177466.

5-9 9556684. 9249364.
10-14 8735127. 8366112.
15-19 8915115. 8545552,
20-24 9682667 . 93176383.
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 POPULATN
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 FEMALE
VWH TE 97116269. 100327575.
OTHER 25912671. 27382030.

CROSSTABULATI ON OF POPULATN
BY AGE, SEX, AND RACE

VWH TE

MALE FEMALE

0-4 6808785. 6577600.

5-9 6925470. 6696189.

10-14 6486648. 6161786.
15-19 6690797. 6364702.
20-24 7400519. 7067527.
25-29 8607548. 8334093.
30-34 8649989. 8601107.
35-39 7966863. 7963303.

40- 44 7239716. 7308232.



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.

5866234.
4874554,
4645708.
4922499.
4825848.
3935098.
6183096.

FEMALE
2599866.
2553175.
2204325.
2180851.
2250106.
2497292.
2450472.
2189434.
1826618.
1383138.
1145617.
1007002.

938147.
780432.
579001.
796554,
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Exanple 3. State Population Projection by Age and Sex

This exanple illustrates the use of DESTINY to nmake projections of the
resi dent popul ation of the State of Arizona fromthe base year of 1980 to
1990. For this projection, all of the population is conbined, i.e., the
nodel involves a single "race" (consisting of the total state popul ation)
and a single "region" (consisting of the entire state).

The data were obtained fromthe 1981 Statistical Abstract of the United
States and Arizona 1980 Vital Health Statistics, and nmay be conpared to
1990 Census values in the 1990 Census of Population or the 1994
Statistical Abstract. From the base year of 1980, DESTINY projects a
state popul ation of 3,694,625 for 1990, conpared to the 1990 Census val ue
of 3,665,000 -- and error of |ess than one percent.
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Listing 3. PRQJ Run for Exanple 3 (State Population Projection, Single-
Race Model)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12: 22: 57

PARAVETER FI LE NAMVE: AZ801. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON
BASE YEAR 1980

NO OF FI VE- YEAR PERI CDS TO PROJECT = 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.
FEMALE 1867413.

CROSSTABULATI ON OF POPULATN
BY AGE AND SEX

MALE FEMALE
0-4 156914. 151614.
5-9 157507. 152327.
10-14 135307. 130226.
15-19 133601. 128596.
20-24 138207. 134175.
25-29 158591. 153548.
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30-34
35-39
40- 44
45- 49
50- 54
55-59
60- 64
65- 69
70-74
75+

164894.
146991.
128908.
97980.
80273.
71925.
67382.
63623.
53404.
71705.

161490.
144649.
126934.
101214.
82882.
75893.
77322.
79139.
67616.
99788.
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Exanple 4. Population Projection by Age, Sex, Race, and Region

This exanple illustrates application of DESTINY to project the Arizona
popul ation from 1980 to 1990, by age, sex, race, and region. For this
exanpl e, three racial groups were selected -- white, Anerican |Indian, and
other. The regions of the nodel are the 14 Arizona counties. Population
data on these racial groups and counties is presented in the 1980 Census
of Population, and vital statistics data are available from the 1991
Statistical Abstract of the United States and Arizona 1980 Vital Health
Statistics.

This projection is based on the assunption that fertility and nortality
rates continue at 1980 levels, and that the state experiences a net
annual inmmgration of approxinmately 70,000 persons per year.

The projected val ues may be conpared to 1990 Census figures presented in
the 1990 Census of Popul ation. For exanple, DESTINY projects a 1990
white popul ation of 2,886,323 for 1990, conpared to a 1990 Census val ue
of 2,963,186 -- an error of -2.6% The projected popul ati on of Maricopa
County (where Phoenix is located) for 1990 is 1,893,992, conpared to a
1990 Census value of 2,122,101 -- an error of -10.7% DESTINY projects
the 1990 Indian popul ation of Pima County (where Tucson is |ocated) as
21,069, conpared to a 1990 Census value of 20,330 -- an error of 3.6%
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Listing 4. PRQJ Run for Exanple 4 (State Popul ation Projection, Three-
Race, 14-Regi on Model)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 12: 53: 32

PARAVETER FI LE NAME: AZ803C. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON BY COUNTY AND RACE (WI/0
BASE YEAR 1980

NO OF FI VE- YEAR PERI CDS TO PROJECT = 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.
COCHI SE 97683.
COCONI NO 97171.

G LA 40759.
GRAHAM 26383.
GREENLEE 11039.

MARI COPA 1893992.
MOHAVE 83827.
NAVAJO 84127.

Pl MA 649633.

Pl NAL 101590.

STA. CRUZ 24075.
YAVAPAI 956009.

YUMA 108068.

CROSSTABULATI ON OF POPULATN
BY REG ON AND RACE

VWH TE AMERI ND OTHER
APACHE 15397. 55256. 1844.
COCHI SE 78373. 692. 18618.
COCONI NO 59977. 29599. 7595.
G LA 30676. 7197. 2886.
GRAHAM 17766. 3880. 4737.
GREENLEE 7876. 324. 2839.
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MARI COPA
MOHAVE
NAVAJO
Pl MA

Pl NAL
STA. CRUZ
YAVAPAI
YUMA

1582814.
80313.
34020.

513643.
57469.
17931.
91349.
76044.

32267.

2070.
45483.
21069.
12017.

1412.
4582.
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1444,
4623.

114920.

32104.
6063.
2848.
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Exanple 5. Projection of the Hi spanic Popul ation

This exanple presents a projection of the population by Spanish origin
("Hispanic" vs. nonHi spanic) and region (county), from 1980 to 1990
Data on Hispanic status by county are available fromthe 1980 Census of
Popul ati on (or the County and City Data Book).

The projected val ues may be conpared to 1990 Census figures presented in
the 1990 Census of Population or the County and Cty Data Book 1994.
From the base year of 1980, DESTINY projects 1990 Hispanic and
nonH spani ¢ popul ati ons of 647,662 and 3, 054, 470, conpared to 1990 Census
values of 688,388 and 2,976,840 -- errors of -5.9% and 2.6%
respectively.

(Note: The total-population estimate for 1990 for this exanple differs
slightly fromthe total -popul ati on estinmate for 1990 for Exanples 3 and
4, since the denographic paraneter specifications are not equivalent.)
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Listing 5. PRQJ Run for Exanple 5 (Projection of the Hispanic
Popul at i on)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 12: 59: 49
PARAVETER FI LE NAMVE: AZ80HC. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARI ZONA  RESI DENT  POPULATION BY H SPANIC STATUS AND REG ON
BASE YEAR 1980
NO OF FI VE- YEAR PERI CDS TO PROJECT = 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.
COCHI SE 98260.
COCONI NO 92212.
G LA 38996.
GRAHAM 26019.
GREENLEE 11016.
MARI COPA 1871693.
MOHAVE 80664.
NAVAJO 76668.
Pl MA 651822.
Pl NAL 101675.
STA. CRUZ 26575.
YAVAPAI 92273.
YUMA 111200.

CROSSTABULATI ON OF POPULATN
BY REG ON AND RACE

H SPANI C NON HI SP

APACHE 2867. 62147.
CCCHI SE 29228. 69032.
COCONI NO 10332. 81880.
G LA 9098. 29898.
GRAHAM 6958. 19061.
GREENLEE 5633. 5383.
MARI COPA 281931. 1589762.
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MOHAVE
NAVAJO
Pl MA

Pl NAL
STA. CRUZ
YAVAPAI
YUVA

3602.
5936.
154500.
33174.
20544.
6584.
36480.

77062.
70732.
497322.
68501.
6031.
85688.
74720.
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Exanpl e 6. Rehabi litation Services, Projection of the Wrk-Di sabl ed

This exanple illustrates a typical use of the DESTINY system -- the
estimation of a target population, based on available incidence or
preval ence dat a. 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 denographi c category are used to construct
state estinates. This procedure assunes, of course, that the nationa
rates do in fact apply to the state.

The followi ng table indicates the preval ence of work disability by age
group (the preval ence does not vary nmarkedly by sex or race). The table
rates are proportions of the total resident popul ation.

Persons with Work Disability (percent)

Age Severe Parti al
18- 24 2.1 3.9
25-34 2.9 7.0
35-44 6.3 8.3
45-54 11.0 12. 4
55- 64 24.2 11.8

Source: Derived from Table No. 555, Statistical Abstract of the
United States, 1981. Data are for 1978. Source table figures
adjusted fromG vilian Non-institutional Popul ation base to Resident
Popul ati on base.

In the printout, the acronym WRKDI SSV stands for "Severely Work-
Di sabl ed," and the acronym WRKDI SPT stands for "Partially Wrk-D sabl ed."
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Listing 6. PRQJ Run for Exanple 6 (Rehabilitation Services, Projection
of the Wrk-Di sabl ed)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13:18: 6

PARAVETER FI LE NAME: AZ803CD. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON BY COUNTY AND RACE (WI/0
BASE YEAR 1980

TARCET/ SERVI CE POPULATI ON DESCRI PTI ON:
WORK- DI SABLED POPULATION  (SEVERELY AND PARTIALLY WORK- DI SABLED)

NO OF FI VE- YEAR PERI CDS TO PROJECT = 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 WWRKDI SSV = 169750.
DI STRI BUTI ON OF WRKDI SSV

BY AGE

0-4 0.

5-9 0.

10-14 0.

15-19 2217.

20-24 5723.
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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 VRKDI SPT = 182943.
DI STRI BUTI ON OF VWWRKDI 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 POPULATI ON(S)
VRKDI SSV 169750.
VIRKDI SPT 182943.
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Exanple 7. Education, Projection of School Enroll nent

This exanple is sinmlar to the preceding one, since it deals with the
estimation of a specific target population -- in this case, school
enrol | nents. This exanple carries the estimation process a little
further, in also estimating the nunber of elenentary and secondary school
t eachers. The nunber of teachers is estimated for 0-18 year olds,
assuming a student/teacher ratio of 20. The total salary cost of the
teachers is also estimated, assumng an average salary of $17,200 per
year.

The following table presents the school enrollnment rates for 1980, by
age. The rates do not vary appreciably by sex or race.

Enrol | nrent Rate
Age Noni nst Ci v 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

Source: Table No. 225, Statistical Abstract of the United States,
1981. Data are for 1980. Source table figures adjusted from
Civilian Non-institutional Population base to Resident Popul ation
base. National data used as proxy for state data.

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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Listing 7. PRQJ Run for Exanple 7 (Projection of Schoo

Enrol | ment)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0

PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13:25: 44

PARAVETER FI LE NAMVE: AZ803CE. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON BY COUNTY
BASE YEAR 1980

TARGET/ SERVI CE POPULATI ON DESCRI PTI ON:
ELEMENTARY & SECONDARY  SCHOOL  ENROCLLMENT;

NO CF FI VE- YEAR PERI CDS TO PROJECT = 2
YEAR: 1990
DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 37352109.
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 3120009.
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.
COCHI SE 97683.
COCONI NO 97171.
G LA 40759.
GRAHAM 26383.
GREENLEE 11039.
MARI COPA 1893992.
MOHAVE 83827.
NAVAJO 84127.
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TEACHERS;

(WI1/0

SALARI ES



Pl VA

Pl NAL
STA. CRUZ
YAVAPAI
YUMVA

649633.
101590.
24075.
956009.
108068.

DI STRI BUTI ONAL ANALYSI S OF STUDENTS

TOTAL STUDENTS =

DI STRI BUTI ON OF STUDENTS

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+

DI STRI BUTI ON OF STUDENTS

BY REG ON
APACHE
COCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl VA
Pl NAL
STA. CRUZ
YAVAPAI
YUMVA

48451.
322241.
258386.
189199.

58592.

28081.

20226.

©coo0o000000

22833.
23786.
26060.
10332.
6812.
2769.
457268.
19512.
24616.
159357.
26920.
5960.
22237.
27238.

DI STRI BUTI ONAL ANALYSI S OF ELEM SEC

TOTAL ELEM SEC =

DI STRI BUTI ON OF ELEM SEC

BY AGE
0-4
5-9

10- 14

15-19

48451.
322241.
258386.
165360.
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20-24
25-29
30-34
35-39
40- 44
45-49
50-54
55-59
60- 64
65- 69
70-74
75+

DI STRI BUTI ON OF ELEM SEC
BY REG ON

APACHE
COCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPAI
YUMA

COO000000000

19933.
20398.
22522.
8897.
5865.
2377.
392016.
16710.
21394.
136725.
23184.
5112.
19040.
23398.

DI STRI BUTI ONAL ANALYSI S OF TEACHI NG
TOTAL TEACHI NG =

DI STRI BUTI ON OF TEACHI NG

BY AGE
0-4
5-9

10-14

15-19

20-24

25-29

30-34

35-39

DI STRI BUTI ON OF TEACHI NG
BY REG ON

APACHE
COCHI SE

48451.
322241.
258386.
165360.

COCOOOOOO000

19933.
20393.
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COCONI NO 22522.

G LA 8897.
GRAHAM 5865.
GREENLEE 2377.
MARI COPA 392016.
MOHAVE 16710.
NAVAJO 21394.
Pl MA 136725.
Pl NAL 23184.
STA. CRUZ 5112.
YAVAPAI 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 12919.
15-19 8268.
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 TEACHERS
BY REG ON
APACHE 997.
COCHI SE 1020.
COCONI NO 1126.
d LA 445,
GRAHAM 293.
GREENLEE 1109.
MARI COPA 19601.
MOHAVE 836.
NAVAJO 1070.
Pl MA 6836.
Pl NAL 1159.
STA. CRUZ 256.
YAVAPAI 952.
YUMA 1170.

DI STRI BUTI ONAL ANALYSI S OF SALARI ES
TOTAL SALARI ES = 683216526.
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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

o
@
a1
N
COCOOOOOO000

DI STRI BUTI ON OF SALARI ES
BY REG ON
APACHE 17142535.
COCHI SE 17538363.
COCONI NO  19369276.
G LA 7650993.
GRAHAM 5044023.
GREENLEE 2044383.
MARI COPA 337133416.

MOHAVE 14370726.
NAVAJO 18399076.
Pl VA 117583189.
Pl NAL 19938284.
STA. CRUZ 4396677.
YAVAPAI 16374272.

YUMA 20118045.



Exanpl e 8. Crimnal Justice, Projection of Prison Adm ssions and
Qper ati ng Cost

This exanple illustrates the use of DESTINY to predict the prison inmate
popul ation in 1990, fromthe base year of 1980. 1In 1979, the adm ssions
rate and average tines to parole eligibility were as follows. The

admissions rate is calculated as a proportion of the total Arizona
resi dent popul ation

Adm ssi on Rat e

Age Mal e Fennl 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

Average Tine to Serve to Parole Eligibility

Mal e:  35.8 nonths
Femal e: 27.7 nont hs

Source: Derived from Arizona Correctional Statistics, 1980
(admi ssion nunbers for 1980 were divided by the 1980 resident
popul ati on for each age-by-sex category)

The per-inmate operating cost in Arizona is approximtely $16, 000 per
year (source: Arizona Departnent of Corrections Information Ofice).

In the printout, the acronym ADM S NS denotes "Adm ssions,"” SENTYR
denotes "sentence-years," CELL denotes "cell," and OP COST denotes the
cost of care for inmates (exclusive of capital costs).

In an actual policy analysis, a nunber of runs sinmlar to the exanple
woul d be required. For exanple, to deternine the effect of sentencing
only violent crimnals to prison, and at different sentence | engths from
current practice, a run would be required which included not just one but
several inmate ("target") populations, each representing a different
| evel of violence and past behavi or.
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Li sting 8. PRQJ) Run for Exanple 8 (Crimnal Justice, Projection of
Pri son Adni ssions and Qperating Cost)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0
PROGRAM NAME: PRQJ

DATE OF RUN (DD MM YYYY): 5/ 6/1995

TIME OF RUN (HH: MM SS) : 13: 29: 55

PARAVETER FI LE NAME: AZ803CP. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON BY COUNTY AND RACE (WI/0
BASE YEAR 1980

TARCET/ SERVI CE POPULATI ON DESCRI PTI ON:
PRI SON  ADM SSI ONS; PRI SON CELLS; OBLI GATED  OPERATI NG  COST

NO OF FI VE- YEAR PERI ODS TO PROJECT = 2
YEAR: 1990
DI STRI BUTI ONAL ANALYSI S OF POPULATN
TOTAL POPULATN = 3735219.
DI STRI BUTI ON OF POPULATN
BY SEX
MALE 1849940.
FEMVALE 1885279.
DI STRI BUTI ONAL ANALYSI S OF ADM S' NS
TOTAL ADM S' NS = 2262.
DI STRI BUTI ON OF ADM S' NS
BY SEX
MALE 2118.
FEMALE 145.

DI STRI BUTI ONAL ANALYSI S OF SENTYR

TOTAL SENTYR = 6686.
DI STRI BUTI ON OF SENTYR
BY SEX
MALE 6353.
FEMALE 333.

DI STRI BUTI ONAL ANALYSI S OF | NCARC N

TOTAL | NCARC N = 6686.
DI STRI BUTI ON OF | NCARC N

BY SEX
MALE 6353.
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FEMALE 333.
DI STRI BUTI ONAL ANALYSI S OF CELL

TOTAL CELL = 6686.
DI STRI BUTI ON OF CELL
BY SEX
MALE 6353.
FEMALE 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.
FEMALE 5323019.
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Exanple 9. Health Care, Projection of the Need for Short-term and Long-
t er m Beds

This exanple shows a ten-year projection (by year) of bed needs for
short-term care (less than 30 days) and for long-term care (30 days or
nor e) . This projection assunes the bed rates in the table presented
below. The bed rates are expressed in terns of the ages of the bed users
for short-stay hospital beds, and in terns of the ages of the residents
for the long-termfacility beds. The rates are relative to the resident
popul ati on.

Long-term Care Facilities
Short - stay Nur si ng Home Mental |y
Age Hospitals Mal e Fenal e Psychi atric Handi capped

0-4 . 00142 . 00015 .00015 . 00046 . 00092
5-14 . 00056 " " " !
15-19 . 00175 " " } "

20-24 . 0012 . 0012 . 00024 . 00095

25-34 . 00242 " " " "

35-44 . 00255 " " " "

45- 64 . 00428 " " " "

65-74 . 01114 . 011 . 012 . 00020 . 00024

75+ " . 063 . 097 " "

Sour ce: Derived from Tables 2, 29, 30, 77, 178, 179, 182, 183, 184,
185, 188, 530, and 597, Statistical Abstract of the United
States, 1980. Rates are derived from age and facility

distributional data from 1974 and 1976.

In the printout, ST BEDS refers to beds in short-stay hospitals, and the
acronyns NH BEDS, PSY BEDS, and NH BEDS refer to beds in long-termcare
facilities (nursing hones, psychiatric facilities, and facilities for the
ment al | y handi capped, respectively).

This exanple illustrates the application of DESTINY to address four

different target populations (i.e., beds in the four types of facilities)
si mul t aneousl y.
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Listing 9. 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 COMPUTER PROGRAM PACKAGE, VERSION 1.0

PROGRAM NAME: PRQJ
DATE OF RUN (DD MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13: 32: 50

PARAVETER FI LE NAME: AZ803CH. DAT
GENERAL POPULATI ON DESCRI PTI ON:
ARl ZONA RESI DENT POPULATI ON BY COUNTY AND RACE (WI/0O

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 PRQJECT = 2

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 2718215.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 8883.

NH BEDS 13025.

PSY BEDS 837.

VH BEDS 2337.

YEAR 1981

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 2819125.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 9219.

NH BEDS 13656.

PSY BEDS 867.

IVH BEDS 2423.

YEAR: 1982

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 2920035.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 9555.

NH BEDS 14287.

PSY BEDS 897.

IVH BEDS 2510.

YEAR: 1983
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DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3020944.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 9891.

NH BEDS 14918.

PSY BEDS 927.

IVH BEDS 2596.

YEAR 1984

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3121854.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 10227.

NH BEDS 15549.

PSY BEDS 957.

IVH BEDS 2682.

YEAR: 1985

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3222764.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 10563.

NH BEDS 16180.

PSY BEDS 986.

IVH BEDS 2768.

YEAR: 1986

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3325255.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 10889.

NH BEDS 16852.

PSY BEDS 1018.

IVH BEDS 2857.

YEAR: 1987

DI STRI BUTI ONAL ANALYSI S OF POPULATN
TOTAL POPULATN = 3427746.
TOTALS OF TARGET POPULATI ON(S)

ST BEDS 11214.

NH BEDS 17523.
PSY BEDS 1050.
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IVH BEDS 2945,
YEAR: 1988
DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3530237.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 11539.

NH BEDS 18195.

PSY BEDS 1082.

IVH BEDS 3034.

YEAR: 1989

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3632728.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 11864.

NH BEDS 18867.

PSY BEDS 1114.

IVH BEDS 3122.

YEAR: 1990

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3735219.
TOTALS OF TARGET POPULATI ON(S)
ST BEDS 12189.

NH BEDS 19538.

PSY BEDS 1146.

IVH BEDS 3211
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Exanple 10. Social Services: Forecasting the Counselors and Budget to
Provide Certain Services to the Elderly Popul ation

This exanple illustrates the use of the DESTINY program to project
service levels, personnel, and budget levels required to provide soci al
services to the elderly. The data used in this exanple are hypothetical.
This exanple assunes that approximately five percent of the elderly
popul ati on requires social services (specifically, 3% of those aged 65-
69, 5% of those aged 70-74,and 7% of those aged 75+). The follow ng
tabl es indicate the average nunbers of units of several types of service,
resources, and cost required to provide social services to this served
popul ati on.

Aver age Nunber of Service Units Per Case

Servi ce No. of Units

S1. Counseling 2 hours

S2. Chore Services 16 doll ars

S3. Honenmker Services 750 dol | ars
S4. Substitute Care 12 dol l ars

S5. Day Care 7 dollars

S6. Transportation 10 doll ars

S7. Oher 10 dol l ars

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)

Resource S1 S2 S3 A4 S5 S6 57
R1. Counsel or 1 0 0 0 0 0 0
R2. Dol lar (Purchase) 0 1 1 1 1 .5 .5
R3. Dollar (Paynent) 0 0 0 0 0 .5 5

Average Cost Per Resource Unit
(Resource types as defined in the precedi ng table)

Cost Per Resource Unit
(by Resource Type)
Cost Cat egory R1 R2 R3

Cl. Direct Service 15 0 0
C2. Pur chased Service 0 1 0
C3. Paynent 0 0 1

In the social services exanple presented here, we show a three-year-ahead
projection, as opposed to the ten-year-ahead projections that were
illustrated in the other exanpl es.
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The printout shows the services, resources, and budget required to
provide services to the served population. |In a real application, the
service ratios (3% 5% and 7% would be estimated fromclient casel oad
data, and the unit of service, unit of resource, and unit cost data woul d
be estimated from program adm ni strative records.

The DESTINY program coul d be used to estimate the changes in the budget
that would occur if different service levels or different service costs
wer e adopt ed. Used in this way, DESTINY is an ideal tool in the
eval uation of alternative strategies for rationing social services.

The exanple illustrates several of the different types of tables and
crosstabul ations that can be constructed by the DESTINY program The
total nunber of possible crosstabs is very large, and typically only a
few of them would be selected by the user for printout. Up to nine
different tables or crosstabul ati ons may be constructed for each of the
many variables forecast by the program (general population, target
popul ation (the elderly), service population (those receiving socia
services), seven social services, three resources, and three cost
categories). These include tables or 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-systemrelated 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 ati on
distribution of cost by served popul ation
distribution of resources by services
distribution of costs by services

distribution of costs by resources

[eNeleolNoNelNoNeNoNel

In this exanple, we present only a snmall fraction of the possible output
t abl es.

Data such as these may be used to back up | egislative budget request, to
prepare Conprehensive Annual Services Program plans, or to estimate
staffing levels. Additional runs could reveal the budgetary inpact of
changes in service levels or costs.
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Li sting 10. PRQJ Run for Exanple 10 (Social Services, Projection of

Counsel ors and Budget Needed to Provide Social Services to the Elderly

Popul ati on)

DESTI NY PLANNI NG AND FORECASTI NG COMPUTER PROGRAM PACKAGE, VERSION 1.0

PROGRAM NAME: PRQJ
DATE OF RUN (DD/ MM YYYY): 5/ 6/1995
TIME OF RUN (HH: MM SS) : 13: 36: 48

PARAVETER FI LE NAMVE: AZ803CS. DAT

GENERAL POPULATI ON DESCRI PTI ON:

ARl ZONA RESI DENT POPULATI ON BY COUNTY

BASE YEAR: 1980

TARCET/ SERVI CE POPULATI ON DESCRI PTI ON:

SOCI AL SERVICES FOR THE ELDERLY; 8 SERVI CES,
CATEGORI ES

NO OF FI VE- YEAR PERI CDS TO PROJECT = 1

YEAR 1983

DI STRI BUTI ONAL ANALYSI S OF POPULATN

TOTAL POPULATN = 3020944.
DI STRI BUTI ON OF POPULATN
BY SEX

MALE 1490114.
FEMALE 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.
MOHAVE 62054.
NAVAJO 70367.

Pl MA 545662.

Pl NAL 90021.

STA. CRUZ 20673.
YAVAPAI 73847.

YUMA 91888.

DI STRI BUTI ONAL ANALYSI S OF ELDERLY

TOTAL ELDERLY = 344542,
DI STRI BUTI ON OF ELDERLY

BY SEX

MALE 151885.
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FEMALE 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.
MOHAVE 7886.
NAVAJO 5903.
Pl VA 63245.
Pl NAL 9106.
STA. CRUZ 2345,
YAVAPAI 9390.
YUVA 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.
YAVAPAI 470.
YUMA 506.

DI STRI BUTI ONAL ANALYSI S OF COUNSLNG

TOTAL COUNSLNG = 34507.
DI STRI BUTI ON OF COUNSLNG
BY SEX
MALE 15010.
FEMALE 19497.

DI STRI BUTI ON OF COUNSLNG
BY REG ON
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APACHE
CCCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPAI
YUVA

361.
1013.
793.
421.
248.
123.
18645.
790.
592.
6334.
911.
235.
941.
1012.

DI STRI BUTI ONAL ANALYSI S OF CHORE SV

TOTAL CHORE SV =

DI STRI BUTI ON OF CHORE SV

BY SEX
MALE
FEMALE

DI STRI BUTI ON OF CHORE SV
BY REG ON

APACHE
COCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPAI
YUMA

120083.
155973.

2890.
8106.
6343.
3366.
1988.
987.
149160.
6322.
4740.
50668.
7292.
1878.
7527.
8100.

DI STRI BUTI ONAL ANALYSI S OF HOVEMAKR

TOTAL HOVEMAKR =

DI STRI BUTI ON OF HOVEMAKR

BY SEX
MALE
FEMALE

DI STRI BUTI ON OF HOVEMAKR
BY REG ON

APACHE
CCCHI SE
COCONI NO
G LA

5628914.
7311246.

135452.
379987.
297316.
157762.

12940160.
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GRAHAM 93181.

GREENLEE 46267.
MARI COPA 6991865.
MOHAVE 296350.
NAVAJO 222174.
Pl VA 2375079.
Pl NAL 341809.
STA. CRUZ 88026.
YAVAPAI 352815.
YUVA 379681.

DI STRI BUTI ONAL ANALYSI S OF SUBSCARE

TOTAL SUBSCARE = 207043.
DI STRI BUTI ON OF SUBSCARE
BY SEX

MALE 90063.
FEMALE 116980.

DI STRI BUTI ON OF SUBSCARE

BY REG ON

APACHE 2167.
COCHI SE 6080.
COCONI NO 4757.

G LA 2524,
GRAHAM 1491.
GREENLEE 740.

MARI COPA 111870.
MOHAVE 4742,
NAVAJO 3555.

Pl VA 38001.

Pl NAL 5469.

STA. CRUZ 1408.
YAVAPAI 5645.
YUMA 6075.

DI STRI BUTI ONAL ANALYSI S OF DAY CARE

TOTAL DAY CARE = 120775.
DI STRI BUTI ON OF DAY CARE
BY SEX
MALE 52537.
FEMALE 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.
MOHAVE 2766.

49



NAVAJO
Pl VA

Pl NAL
STA. CRUZ
YAVAPAI
YUVA

2074.
22167.
3190.
822.
3293.
3544.

DI STRI BUTI ONAL ANALYSI S OF TRANSPRT

TOTAL TRANSPRT =

DI STRI BUTI ON OF TRANSPRT

BY SEX
MALE
FEMALE

DI STRI BUTI ON OF TRANSPRT
BY REG ON

APACHE
COCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl MA

Pl NAL
STA. CRUZ
YAVAPAI
YUMA

DI STRI BUTI ONAL ANALYSI S OF OTHER
TOTAL OTHER
DI STRI BUTI ON OF OTHER

BY SEX
MALE
FEMALE

DI STRI BUTI ON OF OTHER
BY REG ON

APACHE
CCCHI SE
COCONI NO
G LA
GRAHAM
GREENLEE
MARI COPA
MOHAVE
NAVAJO
Pl VA

Pl NAL
STA. CRUZ

75052.
97483.

1806.
5066.
3964.
2103.
1242.
617.
93225.
3951.
2962.
31668.
4557.
1174.
4704.
5062.

75052.
97483.

1806.
5066.
3964.
2103.
1242.
617.
93225.
3951.
2962.
31668.
4557.
1174.
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YAVAPA 4704.
YUMA 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)

TRANSPRT
ELDR( SV)
172535.
TOTAL
172535.

DI STRI BUTI ONAL ANALYSI S OF COUNSELR

COUNSLNG
OTHER

34507.

172535.

34507.

172535.

CHORE SV

276057.
276057.

TOTAL COUNSELR = 34507.

DI STRI BUTI ON OF COUNSELR

BY SEX
MALE 15010.
FEMALE 19497.

DI STRI BUTI ON OF COUNSELR
BY REG ON

APACHE 361.
CCCHI SE 1013.
COCONI NO 793.
G LA 421.
GRAHAM 248.
GREENLEE 123.
MARI COPA 18645.
MOHAVE 790.
NAVAJO 592.
Pl VA 6334.
Pl NAL 911.
STA. CRUZ 235.
YAVAPAI 941.
YUVA 1012.

DI STRI BUTI ONAL ANALYSI S OF PURCHSVC

TOTAL PURCHSVC = 13716570.

DI STRI BUTI ON OF PURCHSVC

BY SEX
MALE 5966649.
FEMALE 7749921.

HOVEMAKR
12940160.
12940160.

SUBSCARE
207043.
207043.

DAY CARE
120775.
120775.



DI STRI BUTI ON OF PURCHSVC

BY REG ON
APACHE 143580.
COCHI SE 402786.
COCONI NO 315155.
G LA 167228.
GRAHAM 08772.
GREENLEE 49043.
MARI COPA 7411377.
MOHAVE 314131.
NAVAJO 235504.
Pl VA 2517584.
Pl NAL 362317.
STA. CRUZ 93307.
YAVAPAI 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
BY REG ON

APACHE 1806.

CCCHI SE 5066.

COCONI NO 3964.

G LA 2103.

GRAHAM 1242.

GREENLEE 617.

MARI COPA 93225.

MOHAVE 3951.

NAVAJO 2962.

Pl VA 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 PAYMENTS
ELDR( SV) 34507. 13716570. 172535.
TOTAL 34507. 13716570. 172535.

DI STRI BUTI ON OF RESOURCE( S)
BY SERVI CE(S)
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COUNSELR

COUNSLNG 34507.
CHORE SV 0.
HOVEVAKR 0.
SUBSCARE 0.
DAY CARE 0.
TRANSPRT 0.
OTHER 0.
TOTAL 34507.

PURCHSVC

0.
276057.
12940160.
207043.
120775.
86268.
86268.
13716570.

DI STRI BUTI ONAL ANALYSI S OF DI RCTSV$

TOTAL DI RCTSVS$ =

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.
COCONI NO 11893.
G LA 6310.
GRAHAM 3727.
GREENLEE 1851.
MARI COPA 279675.
MOHAVE 11854.
NAVAJO 8887.
Pl MA 95003.
Pl NAL 13672.
STA. CRUZ 3521.
YAVAPAI 14113.
YUNVA 15187.

DI STRI BUTI ONAL ANALYSI S OF PURCHSV$

TOTAL PURCHSVS$ =

13716570.

DI STRI BUTI ON OF PURCHSV$

BY SEX
MALE 5966649.
FEMALE 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.
MOHAVE 314131.
NAVAJO 235504.
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Pl VA 2517584.

Pl NAL 362317.
STA. CRUZ 93307.
YAVAPAI 373984.
YUMVA 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.
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.
YUNVA 5062.
TOTALS OF COST CATEGCORY( | 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)

DI RCTSV$ 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)
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BY RESOURCE(S)

DI RCTSV$
COUNSELR 517606.
PURCHSVC 0.
PAYMENTS 0.
TOTAL 517606.

PURCHSV$

0.
13716570.
0.
13716570.

PAYMENTS$
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Cost of Using DESTINY

The cost of nmking a forecast includes three conponents -- the anal yst
time used in assenbling the required data and in setting up the run (data
entry), the conputer running cost, and the program use charges (purchase
or lease). For the DESTINY runs presented here, the analyst tine varied
froma few mnutes to several hours. (These estinates assune that census
and vital-statistics publications are readily available; otherw se,
delays will be incurred in obtaining them) The several -hour run was the
first one, in which the base-year popul ation data and other denographic
paraneters had to be collected. The health-care exanple required about
an hour to extract the bed-use rate by age from several Statistical
Abstract tables, none of which contained the information in the desired
form The other exanples generally required only a few mnutes to
assenbl e the required data.

DESTINY runs are very fast, so that the anmount of mcroconputer tine
involved in nmaking the projections is small. Apart frominitial data
entry, the major conponent of conputer time involves exam ning different
nodel specifications (changes in structural paraneters or paraneter
val ues).

The major cost conponent of DESTINY application is the cost of the
analyst's tine in assenbling the required data and entering it into the
system Conpar ed to dat a-i ntensi ve nmet hodol ogi es such as
m crosi mul ation, the cost of analyst tinme would be | ow.

56



Joseph George Caldwell, PhD, devel oper of the DESTINY system is a
consul tant specializing in program pl anni ng, eval uation, and policy
analysis. His consulting career has included nmuch work in studies,
anal ysi s, and system devel opnent in these disciplines, in a variety of
application areas.

As president of Vista Research Corporation, he directed the project to
devel op the prototype M CROSI M nicrosimulation forecasting program for
the US Departnent of Health and Human Servi ces, and the Econom c and
Soci al | npact Analysis / Wnen in Devel opnment project for the

Gover nment of the Philippines.

He conducted needs assessnent and client satisfaction surveys under
the project, “Measuring the Effectiveness of Social Services,” for the
State of West Virginia. He developed the sanpling plans for a nunber
of maj or nationw de surveys, such as the Survey of Institutionalized
Persons, the El enmentary and Secondary School Civil Rights survey, the
Nati onal Center for Health Services Research (NCHSR) Survey of

Hospital Costs and Utilization, the Profession Services Review

Organi zation (PSRO Data Base Devel opnent Study, the US Departnent of
Housi ng and Urban Devel opnent (HUD) Housi ng Market Practices Study,
and the Vocational Rehabilitation Follow up Study.

He devel oped the sanpling manuals for a nunber of government
statistical reporting systens, including the Social Services Reporting
Requirements (SSRR), the Ofice of Child Support Enforcenment Reporting
Requi rements, and the Utilization Review of Medicaid; conducted cost-
benefit studies of day care and al coholismtreatnent centers; directed
the Health Care Financing Adm nistration (HCFA) study of the cost

i mpact of Skilled Nursing Facility / Internediate Care Facility
(SNF/ 1 CF) standards on nursing hones; and devel oped i nproved

mat chi ng/ al |l ocation fornulas for distributing funds to states under
the Medicaid, Aid to Families with Dependent Children (AFDC), and
Vocati onal Rehabilitation prograns. He served as manager of
nonitoring and eval uation for the Egypt Local Devel opment Il —
Provincial project, the largest |ocal-level infrastructure devel opnent
project in the world funded by the US Agency for International

Devel opnent .

In the field of information technol ogy, he devel oped the Personnel
Managenment | nformation System for the Governnment of Malaw civi
service, and the data processing and reporting conponent of the
EdAssi st Educati on Managenent |Information System used by the

Gover nment of Zanbia Mnistry of Education (Acadeny for Educationa
Devel opnent / US Agency for International Devel opnent / Zanbi a

M ni stry of Education).

He devel oped TIMES, the first conmercially-avail abl e general - purpose
Box-Jenkins time series forecasting program and the popul ar short
course, “Sanple Survey Design and Anal ysis.”

He is the author of several books, including The Val ue- Added Tax: A
New Tax System for the United States and Can Anerica Survive?

Dr. Caldwell received his BS degree in mathematics from Carnegi e-
Mel l on University and his PhD degree in mathematical statistics from
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the University of North Carolina at Chapel Hill. He previously served
as Director of Managenent Systens for the Bank of Botswana; as Manager
of Research and Devel opnent and Principal Scientist at the US Arny

El ectronic Proving G ound s El ectromagnetic Environnental Test

Facility; and as Adjunct Professor of Statistics at the University of
Arizona in Tucson, Arizona.
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