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FOREWORD

Projecting future enrollments is one of the more arduous tasks of the educational
planner. Methodologies and procedures for making forecasting less troublesome
and more accurate have been a major interest of Project Simu School: Santa Clara
County Component since its inception. Late in 1974, the Project produced a docu-
ment which described ENSIM, &n enrollment simulation model based on the analysis
of land use data. The Foreword of that paper explained that the model had been
developed for use in a semi-rural but rapidly growing school district and that

its usefulness was thus limited to the predictionm of increasing student populations.
A further limitation was ENSIM's inability to forecast the race-ethnic composi-
tion of future enrollments. The Foreword concluded with a promise that future
efforts of the Project would be aimed at adapting the simulation model to address’
a wider range of school plamning settings. '

This paper presents the rationale and procedures of the adapted enrollment simula-
tior model. ENSIM II was developed during a master planning effort undertaken by
Project Simu School in Alum Rock Union School District, a district in the older, -
east San Jose area and one whose enrollment has been on the decline in recent
years. With the largest concentration of minority students in the county, Alum
Rock was an especially appropriate site for adapting the original ENSIM model to
produce projections of future race/ethnic composition.

Working with the Center for Urban Analysis, a project of the County Executive's
Office with extensive and sophisticated computer capabilities, Project staff
added to the land use analysis component of the earlier model a series of
computer subroutines that would simulate migrational patterms, income changes
and changes in residential vacancy rates. The final output of the Alum Rock

‘projection effort was enrollments by age, race in small geographic areas onme,

five, seven and ten years into the future.

Although the ENSIM II Model has not been used since the Alum Rock effort, its
designers feel the reasonableness of its forecasts in that field tests clearly
warrant continued use and testing. This user's manual contains the procedures
and documentation necessary for using the computer model in a variety of plan-
ning settings., The authors recognize that modificatioms in the model may be
necessary, particularly insofar as input requirements are concerned, and an

‘effort will be made to pr- ide assistance to users who wish to install the system

in their-district. Tapes of the model's computer programs are available.

The Center for Educational Pianning continues to function as the Santa Clara

County Component of Project Simu School under local funding. Federal funding
for the project expired June 30, 1975, but user assistance can be secured by
calling (408) 299-4247.

Lester W. Hunt, Director
Center for Educational Planning

The project presented or reported herein was performed pursuant to a grant from
the U.S. Office of Education, Department of Health, Education and Welfare. How-

ever, the opinions expressed herein do not necessarily reflect the position or
policy of the U.S., Office of Education, and no official endorsement by the U.S.

Office of Education should be inferred.
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I. INTRODUCTION

A.

Background

Projecting school enrollments over the long term has become an important, if
somewhat hazardous, component of the educational planning process. Important
because as resources grow more and more scarce, their prudent and equitable
digtribution becomes necessary to the survival of public instruction; and
hazardous because the entire range of factors--gocial, economic and
political--which tend to affect enrollment from year to year are in an
accelerating state of change.

It is precisely because those factors are in continual flux and because

their impact on student populations is far from direct that traditional
methods of forecasting have, for the most part, ignored them. Most school
enrollment projection techniques share at least four basic shortcomings:

they rely extensively on past trends or lack clear guidelines for estimating
future trends; they place too much emphasis on the determinants of enrollments
that are easiest to deal with (i.e., retention rates, dropout rates) and lack
detail on the major determinants (i.e., migration rates, new housing); they
do not utilize or even consider socio-economic data on students, despite

the fact that many school districts regularly collect such data; and they
make no use of geographic data in distributing projections over space.

When used to formulate plans and develop strategies, these traditional
projection techniques can translate into empty or overcrowded classrooms.

This paper presents the rationale and processes for ENSIM II, a computer
based long-range enrollment simulation model designed to consider variables
not usually addressed in traditional projection techniques. The first
ENSIM model was constructed for districts facing extensive residential
growth and had as its primary focus the analysis of land use data and the
projection of new housing development. ENSIM 11, which also generates
residential development and which, like the original model, uses a basic
cohort survival. technique as its primary computational procedure, is
appropriate for districts with either increasing or decreasing enrollments.
Basic inputs into the model include historical enrollment information,
census data and land use data. ENSIM II produces enrollment forecasts by
age, race/ethnic composition and geographical area. .

The simulation model is based on two central hypotheses: first, that in a
district nearing residential saturation, the major factor in enrollment
change is household mobility; and second, that four household characteristics
influence migration--income, size, race/ethnic makeup and tenure (owvn/rent).
Further, a major assumption which guided development of the model was that
the procéess of school planning is never completed. Conditions which affect
enrollment patterns, facility needs’ and program requirements are constantly
changing and must be monitored regularly if planning information is to be
kept current. For this reason, ENSIM II was designed to facilitate easy

..update and annual "reforecasting' by user district staff.



The ENSIM II Model was developed for and field tested in Alum Rock School
District, San Jose, California. Because its primary data source was a
special school census, implementation of ENSIM II will be limited to those
areas where similar kinds of data are available. Despite this limitation,
however, it is believed that the model will significantly advance the cause
of accurate long-term enrollment projections wherever it -is used. '

........
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\B.  General Description of ENSIM II

-

1. Logic Flowchart

. The purpose of this section is to provide the reader with a‘general
' overview of the various processes that comprise the ENSIM II Model.
. . The model's Logic Flowchart, which is presented in Figure 1, will
o be described in terms that will give the hon-programmer a sense of
‘ ’ the model's parameters, What are the required inputs? When are

' . they entered into the model? What are the ENSIM II outputs?

i It should be noted that, for purposes of explanation, the "steps"

“ ‘ or "sub-processes'" required for completion of the major program
processes (i.e., Out-Migration Process, etc.) are described as
though a proper sequence existed. In the actual operation of the
program, however, many of the "steps" are, for all practical _
purposes, done simultaneously. Moreover, many input data processes
are done ''outside" the mcdel; these have been depicted as such

in the flowchart.

2t

. a. Out-Migration Process

. ' The Out-Migration Process is the first of the seven ENSIM II -
processes depicted in the Logic Flowchart. The purpose of this
process is to project the numbers and characteristics of house-
holds and children who will leave the district under study
during a given year of the projectiéﬁtperiod. Houses left

- vacant because of out-umigrating households are also a product

.ﬂ . of this process.

Figure 2
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Figure 1 (cont.)
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. As shown in Figure 2, Special Census Data (a) is summarized (b) into

household and housing data .(c). In this sub-process, households and
housing units are geographically located by analysis zone and typed
according to the characteristics below: :

Characteristic §# of Values Suggested Values

HOUSING ,
kind of dwelling 2 single family
B ' © multiple family

Thus, there are two housing unit types.

HOUSEHOLDS =
race/ethnic status 3 others
o Spanish-American
Negro

structure type of . single family

household residence 2 multiple family
(owner/renter
preferable if
available)

income 3 0-$10,000
$10,000-~$15,000
$15,000 and up

number of children 0
members of household 4 1
2
3 or more

age of female (spouse) 4 : 15-19
20-29
30-44
) . 45 and up
Thus, there are 288 household types.”

With the completion of this sub-process, each analysis zone in the dis-
trict under study will have been identified as having had a given number
of single and multiple family:houSing units as well as a given number of
families whose characteristics placed them in one of the 288 household
types at the time of the census.- The product of this sub-process, House~
hold and Housing Data (c), flows into the Out-Migration Process (i).

Next, length of residence data from the Special Census (a) and the

'U.S. Census (q) are used to calculate (e) out-migration rates (f) for

each household type. Out-migration rates (f) flow into the Out-
Migration Process (j).

In the next sub-process, Special Census Data (g) is summarized (h)
into child cohort data (i). This child cohort 'data (i.e., the numbers
of children by age, by race, who lived in each zomne at the time of
the special census, flows into the Out-Migration Process (j).

14
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" Qutputs of the Qut-Migration Process (j) are vacant housing units
(1), staying households (m) and staying children (n). Also, out-
migration data is summarized (k), and this out-migration data (o)
becomes the first of the model's printed output. A sample of the
out-migratior data printout, produced at the end of a complete runm,
appears below: e

Figure 3

» Year

1972 1973 1974 1975
Out-Migration Others 0 1721 1756 1781
Qut-Migration Spanish 0 2012 2106 2166
Qut-Migration Negro 0 335 346 354
Qut-Migration Total 0 4068 4208 4301
Out-Migration Ages 0-4 0 1194 1264 1314
Qut-Migration Ages 5-8 0 1249 1301 1337
Qut-Migration Ages 9-11 0 987 1002 1008
Out-Migration Ages 12-13 0 638 643 642

b. Aging and Births Process

The purpose of this process is to age certain members of the house-
holds (child-bearing aged females and children) one year for each
year of the projection period and to forecast new births.

Figure 4
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As shown in Figure 4, Special Census Data (a) is analyzed (b) and used,
along with other birthrate data (c) such as that which can be obtained
from local health departments, to produce final input birthrate

data (d). Birthrates are developed for each of 48 female types. Charac-
teristics and their suggested values tused in female typology include:

Characteristics . # of Values Suggested Values
race/ethnic . 3 other
Spanish-American
Negro
-parity (refers to number of 4 0
previous children born into 1
household 2
3 or more
age 4 15-19
20-29
30-44
45 and up

Thus, there are 48 classifications for females. -

- Next, birthrates (d) are applied to staying households (e) and births are
projected. Staying children (£) also flow into the aging and birth pro-
cess (g) and are aged with staying households one year. Thus, outputs
of this process are aged households (h), aged children (i), and births
(j). Note that aged children and births are set aside and not reintro-
duced until later in the model. Vacant housing (k), which was an out-
put of the preceding process, is also stored for later use.

c. Income Transformation Process

The Income Transformation Process is used to simulate the movement of
households from one income status to another over time. Households are
moved on the basis of their income in the previous time period, their
race/ethnic status, and the age of the household head's spouse (used

as a proxy for the household head's age). The percentage of households
moved depends upon factors input by the user of the model. '

Figure 5
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As shown in Figure 5, user data (@) is used to establish income
transformation rates (b), and those rates, along with aged house-
holds (c), flow into the Income Transformation Process (d) to
produce aged households with transformed incomes (e). The supply
of vacant units is also passed on. '

1t should be noted that the Income Transformation Process is optional
and is not required for completion of the simulation.

Analysis Zone Classification Process

In this process, all analysis zones are typed so that the charac-
teristics of households moving into the zones can be predicted.

Figure 6
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As shown in Figure 6, Special Census Data (a) is analyzed (b) to
establish analysis zome typology (c). The characteristics and their
values used to type analysis zones with existing residential

. development include:

Characteristics # of Values Suggested Values
average value B 3 low
of housing . middle
high
average number 4 1 or less
of children 2

in households ' 3
: 4 or more

Three additional types, based on projected average housing values
(high, middle and low) are used to classify analysis zones which have
no existing residential development. Thus, there are 15 analysis
zone types. :

10 17



Once the analysis zone typology has been established, Special Census
Data (a) is summarized (d) to determine the average value of housing
_ (e) in each zone. Finally, aged households (f) are examined to
. determine the average number of children per household, by zone.
 This data flows with analysis zone typology (c) and average value
‘of housing (e) into the Analysis Zone Classification Process (g)
to determine analysis zone type (h). Thus, all analysis zones are
classified into the 15 zone types according to average housing values
and average numbers of children per household.

e. In-Migration Process

The purpose of the In-Migration Process is to predict the numbers
and types of households, by analysis zone, that will be moving into
the district under study. And, sin:e a characteristic used in
typing households is number of children, in-migrant children is
also an output of this process.

Figure 7

Vacant Analysis
Housing Zones by
Units (e) Type

- ; Rates (4)

Summarize In-
Migrant Data

f X

In-Migrant . In-Migrant
Households Children

In-Migration
Process

 /

In-Migra-
.tion Data

Wnfta (b}




The In-Migration Process can best be understood as two separate sub-
processes: the first predicting the numbers of households to in-
migrate into each analys1s zone; and the second predicting the types
‘of households to move into'each analysis zone.

‘(1) Prediction of Numbers of In-Migrants

(2)

Numbers of in-migrating households are predicted on the basis
of available housing. Thus, key inputs into this sub-process are:

~~vacant housing units, or the number of housing units left
vacant after the Qut-Migration Process by analysis zone;

--new housing units, or the number of new dwellings predicted
to become available in thé projection year by analysis zone
(new units are assumed filled); and

--vacancy rates, or the percentage of the total number of units
that is predicted to remain vacant even after in-migration.

As chown in Figure 7, user data (a) i3 used to forecast new
hou:ing units (b), by analysid zone and by type, and the new
housing unit data flows into the In-Migration Process. Next,
user data (c) is used to establish vacancy rates (d), and the
vacancy rates flow into the In-Migration Process. Finally,
vacant housing units (e) flow directly into the In-Migratiom
Process. Thus, the formula for predicting the numbers of in-~
migrating households is:

- vacant housing new housing units
units, by + “units, by - vacant
analysis zone analysis s 1

o zone
total numbears total numbers of
of available in~-migrating
= housing units, = households, by
by analysis - analysis zone
zone ‘

This calculation is done for single family units and again for
multiple family units. Thus, the output of the sub-process is
in-migrant households by single and multiple units.

Prediction of In-Migiant Household Types

Special Census Data is analyzed and distributions of in~migrant

_households are established and. flow into the In-Migration

Process. .Analysis zones by type also flow into the In-Migration
Process. '
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The underlying assumption made in predicting the types of house-
holds that will in-migrate into a particular analysis zone is
that:

7 HOUSEHOLDS MOVING INTO A PARTICULAR AREA (ANALYSIS
ZONE) WILL TEND TO SHARE THE CHARACTERISTICS OF
HOUSEHOLDS ALREADY RESIDING IN THAT AREA.

Thus, key inputs into this sub-process are:

--analysis zone by type - all of the analysis zones classified
into one of 15 types according to average house values and
average numbers of children per household.

--distributions of in-migrant households - arrays of households
that have recently in-migrated into the dnalysis zones are
compiled. These arrays, one for each of the 15 analysis
zone types, are then used as a probability vector for
predicting the distribution of in-migrating households
across household types.

Figure 8-

- Sample Probability Vector

HOUSEHOLD DISTRIBUTION VECTOR
. FOR ANALYSIS ZONE TYPE "X"

Houmgehold type 1 2 3 & 5 —6.. 140 141 142 143 144
' = 100% of HH
single Family fﬁ% 013%21.7%1 4%1 O < <ii. 2%10 O (2% ) living in SF

Household type 1 2 3 & 5 6 140 141 142 143 144
_ 100% of HH
Multiple Family 0 |5% ¢ 1% .3%1.3% 0_{ <3% 1%21 6%1 2%1 O - liVinZ in MF

As shown in Figure 8, the sample vectors array recently
in-migrated households according to the characteristics used
for household typology. Since the assumption is made that
households moving into a particular area will tend to share
the characteristics of households already residing there,
each cell in the sample vector contains the percent of in-
migrating households that can be expected to be a particular
. type. For example, in all analysis zones classified as "X",

’ 67 of households moving into the zones' single family dwellings
would be expected to have household type 1 characteristics.
Similarly, it would be expected that 1% of the households

B moving into single family dwellings would have household type
140 characteristics.
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Once these percent distributions are establishedy they flow into
the in-migration process and are applled to the projected numbers
of in-migrating households to project in-migraat households and -

in-migrant children. Also, 1n-m1grat10n data is summarized and

becomes the second of the model's printed output. A sample of

the in-migration data printout appears below. As in the previous
..... example, the printout would not be produced until all calculatlons

were completed.

- 1972 1973 1974 1975
In-Migration Others 0 1809 1865 1752
In-Migration Spanish 0. 2292 2282 2311
In-Migration Negro 0 360 358 341
In-Migration Total 0 4461 4506 4404
In-Migration Ages 0-4 0 1633 1651 1615
In-Migration Ages 5-8 0 1390 1401 1375
In-Migration Ages 9«11 0 908 916 893

. In-Migration Ages 12-13 0 530 535 520

f. Update Process

The ﬁurpose of the update process is to derive household and child
cohort data.

Figure 9 ' Ry

\ Y

Update House-
In-Migrant In-Migrant hold Dsta and
Hous zholds Childrea . Child Cohorts
(n) (b) pata (c)
1 i |

Output
Data

Summarize
Output Data
(£)

(8)
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As shown in Figure 9, in-migrant households (a) and in-migrant
children (b) flow directly into the Update Process (c). Next, aged
households with transformed incomes (5), and aged children (2)
and births (3), both of which were output in the Aging and Births
- Process, flow into the Update Process (c). In this process, in-,. .
migrant households are added to existing households to produce ’
households and housing data (d), and in-migrant children and births
- are added to aged children to produce child cohort data (e). Also
in this process, output data is summarized (f) to produce output
data (i.e., out-migration data) (g). A sample of the output data
printout appears in Figure 10. o

Figure 10

1972 1973 1974 1975

Out-Migration Others 0 1720 1756 1781

Qut-Migration Spanish 0 2013 2106 2166

Qut-Migration Negro 0 335 346 354

Out-Migration Total 0 4068 4208 4301

Qut-Migration Ages 0-4 0 1194 1264 1314

Qut-Migration Ages 5-8 . 0 1249 3101 1337

Qut-Migration Ages 9-11 0 987 1002 1008

. Qut-Migration Ages 12-13 0 638 643 642

g. Repeat/End Process

In this the final process, a determination is made to either repeat
the computer run or to end it.

Figure 11

Repeat
7 For One More
Year
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C. Choosing Basic Anmalysis Zomnes

The ENSIM II projection model has a two-level spatial dimension. Calcula-
tions are made for the entire school district and also for subareas of the
district termed basic analysis zones. Analysis at this small geographical
level allows enrollment forecasts to be made in aggregations useful for
individual attendance area planning, and is thus a key feature of the

ENSIM II model which sets it apart from more traditional forecasting tech-
niques. The purpose of this section is to outline the criteria for selecting
basic analysis zomnes.

1, Homogeniety

Analysis zones should partition the school district into zomes with
relatively homogeneous housing stock and population characteristics.
The more homogeneous the zones, the more accurate the generalizations
made about them in later steps of the analysis.

Size and Number of Zones

N
.‘

The ENSIM II program was written with an arbitrary limit of 287 zones.
Thus, if a greater number of zomes are desired, the program's parameters
will need to be revised. It should be noted that the cost of the

ENSIM II analysis is in proportion to the number of analysis zomnes

used (i.e., the fewer the zones, the less the cost).

In general, zones-should contain enough housing units to characterize

the development trends in a given area. One house, for example, could

not accurately suggest a zone's future residential character. However,
ten houses, in an area with the potential for 20 housing units, could be
seen as an indication of the zone's future character. Finally, zones
must be drawn at a level that allows the aggregation of census data. In
Figure 12, analysis zones were established at a level generally consistent
with census blocks. Naturally, the availability and nature of census
information will dictate the minimum analysis zone size in a given
situation. ‘

3.' Zone Boundaries

School atcendance area boundaries should be considered wherever possible
in drawing basic analysis zome boundaries. If the district under study
has firm plans for changing boundaries in the near term, these lines
should also be considered. Attendance boundaries can be very important
in establishing zones because they provide a point of reference for
comparing current and projected data which is familiar and useful to
district planners. In effect, attendance areas are split into smaller
zones, providing a starting point for planning future staffing and alter-
ing school boundaries for the purpose of balancing enrollment levels

and racial compositioms.

-

Within the attendance area, zones should conform to other useful physical
or political boundaries. “Streets sre the most obvious and desirable,
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since they make mapping and data collection much simpler. If streets

cannot be followed, property lines may be used since the analysis

of individual housing units, and ultimately of households, is a major

objective of the ‘ENSIM II Model. Prominent topographic features such

as transmission 11nes, may be used where settlement is very sparse and
zones are large.

Political boundaries such as city limits may be useful in instances in
which the presence of two.separate political jurisdictions will have an
effect on the rate of growth, social composition, tax base, or other
issues of importance to the district. This will almost always be the
case with districts covering more than one local governmental unit. In
instances in which it is expected that a city's boundaries will change
frequently, it may be useful to make some' assumptions about where the
city is expected to grow when drawing basic analysis zones. If official
"spheres of influence' have been established among two or more cities
which define the area within which annexation will be allowed for each
jurisdiction, the creation of study boundaries is greatly simplffied.

In summary, analysis zones should be homogeneous, they should be drawn
to conform with all other boundaries which will aid in the analysis of
future growth or which can be used to examine the impact of growth on
the district under study, and they should be approximately the same
size, except in areas with little or no development.
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II. DATA PREPARATION

This chapter provides a general guide for the preparation oﬁ data neces ary for
the ENSIM II Model. In actual use of the model, the user will: undoubtedly find

- it necessary to make some. modifications based on data availab11ityL computer
hardware and unique district features. o e

- A.  Land Use Data

The purpose of this section is to determine the"data elements data sources
and analysis techniques required in the residential development projection
.phase of the ENSIM II Model.

1., Inventory of Vacant Land - oy

I

The first step in the land use analysis is the 1dentif1cation of all

vacant land within the district under study.” It is 1mportant that vacant

land be located on a good quality, convenient scale map, -and it is’

essential that the map include property lines. Generally speaking, a

1,000 scale map (1" = 1,000') is the smallest size on’which small urban

lots can be accurately measured for land ared. “The mgp should show all .

existing and proposed roads, railroads, water courses ‘and; preferably,

utility lines. Topographic features are important to thg analysis,

but may need to bé obtained on another map. Suitable mags can be found : =~

at pub11c works and planning departments, the; assessor's off1ce, or

perhaps the parks and recreation department. i .( :
o . wat .

The first place to turn for information on vacant 1and°i§ to the public

works and planning departments of thé local- jurisdlction. These agencies

often have land use inventories which ident1fy vacantrland and which,

once updated with field checks or aerial photos; will*gy atly simplify

this step in the analysis. Should such: inventories not e available,

determination of vacant parcels can be made- using ae;ial photos alone,

Interpretation of aerial photographs is ‘an accomplishéd: skil] snd should

be done by competent personmnel. Sources, for the. photographs ;":%9de public.

works and planning departments,-utzlities companies, and in . .. ihstances,
the U.S. Geological Survey. If aerials are. not availqble; ot -:1 too

out of date to provide accurate data on vacant land, d.difstric: iy choose;
to have its own aerial photography done. This would only ‘be feasible, &

however, if the district under study was extremely 1arge

Barring the availability of vacant land inventories\or aerial photographs,‘f
a field survey, done by driving or walking the ent1re district, must bel
conducted. Such an effort is made more manageable by enlistlng the a1d - -
of each school in inventoring the vacant 1land in.its: ,own. attendance area
) by using a clear and sufficiently detailed map- and by br:efing all
. participants to ensure accuracy and conformity to a common format.
Once vacant land has beeti located, the size of each . parcel must be caf!
culated using the dimensions of the land and?the appropriate mathematical
formula, provided the parcel is regularly shaped, or, q planemeter if it
is irregular. (A planemeter is an instrument "which- culates area by
registering the number of square units’ traveled by a sme41 pointer over
the boundary lines on a map.) Vacant.land should be tabulated by .
T
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analysis zone which in turn requires that the zone's boundaries be super-
imposed on the vacant land map when calculating area.

The sizes of large parcels of land which will not Hé déveloped for many
years or which will not be developed at all can be approximated, This
will ensure that all vacant land in the district under study will be

accounted for.

Development Policy

In the next step of the analysis, the policies regulating the use of
vacant land in the district are identified. Plans developed by appro-
priate jurisdictions must be ascertained and their applicability to
vacant parcels determined.

The most common starting point for this effort is at the municipal general
plan. This document defines the land uses which are desired for the
community. The general plan may also include a timetable for develop-
ment as well as a capital improvement plan for the service infrastructure
required to support growth. With this information, a determination of
how vacant land is planned to develop within the municipality can be

made.

Tt is essential to check the general plan against the zoning ordinances
of the municipality. Zoning ordinances define the allowable uses of land
at present, whereas the general plan defines land uses which are desired
for the future. The two land use policies may or may not be the same.
(In California, zoning and general plans must agree.) If zoning is
‘considerably different than the general plan, particularly in regard

to residential land uses, it must be given equal weight in short-term
projections. :

in addition to the municipal policies for specific pieces of land, the
more.general policies, which may apply to large sectors of the ‘tity,

must be considered. For example, a sector of the community may be

placed in reserve status where development will be prohibited for a given

number of years.

The development policy toward each vacant parcel of land designated for
residential use must be identified. Policies will tramslate into allow-
able densities, as expressed in housing units per acre.’ A suitable
percentage of residentially designated vacant land must be subtracted
for streets and utilities. (This is normally 20-25%.) The remaining
vacant land (in acres) is multiplied by the density (in dwelling units
per acre) to arrive at the capacity of the land in dwelling units. 1In
this way, the residential development potential of the district is
calculated and made ready for tabulation by analysis zone.

" Development Issues

Once all major policies have been identified, an analysis of key
development issues must be accomplished. Development issues are
generally political questions whose resolution will significantly
influence the course of growth, or physical constraints or stimulants
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which will affect development. A few examples should serve to clarify
the meaning of development issues here.

--Approval of major new commercial center

A major new shopping center, consisting of a large department
store, specialty shops, restaurants, a theater and professional
offices, is proposed for a site just outside of the school dis-
trict. It is expected to generate other commercial ventures in
the area-and will attract considerable residential growth, espe-
cially apartments. Several environmentalist and homéowners
groups have expressed opposition to the proposal, and*égrly
indications are that it may face stiff opposition in ‘the Planning
Commission.

--Lack of sewerage lines

The presence or lack of many municipal services can greatly influ-
ence the course of development. The lack of sewerage lines, and
consequently, of access to a centralized sewage treatment facility,
is a very common service deficiency and one that may prohibit the
residential development of vacant land. If no funds are available,
the jurisdiction having control could choose to disallow further
development. More often, however, densities are altered and

septic tanks are used for sewage treatment.” This invariably
necessitates larger lots to accommodate leach lines and perhaps a
water well, since lack of municipal water often accompanies lack
of sewerage lines. The larger the lot size, the lower the demsity,
the fewer the new homes, and the more scattered the growth pattern.
All are important considerations for the ENSIM II analysis.

--Transportation networks

Improved access through.the completion of a new freeway or mass’
transit system wiil have an important effect on both the timing
and extent of residential development. All information about such
projects should be obtained, and contact Should be maintained with
the agencies which are responsible for its implementation.

Other factors which could have significance for the land use analysis
include flood plain areas, topographic features, open space proposals,
airport noise zones, redevelopment projects, agricultural preservation
measures and water supply projects. The list of possibilities is endless,
but the common theme is thé same--impact which affects the future course
of residential development and ultimately the future emrollments of the
school district under study. '

‘Growth Rate

At the heart of the ENSIM II projections is the forecast of annual housing
development. The assemblage of develcpment policies and issues described
in the two previous sections should provide a good indication of the
relative magnitude of future growth. Often, specific projections of
future growth are made available by local or regional governmental
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agencies, and these ghould be utilized when possible. However, even
when such projectiong are in existence, they often do uot coincide with
the geographic @rea of the district; too, such projections quite often
prove to be inaCcurate. “In any event, growth rates must be selected
for their reasoMableness given what is known about the development
potential of th€ district. o

In order to makeé that reasonable selection, a growth history, going

back at least £iVe years, should be assembled. Ideally, the informa-
tion gathered Would include the actual number of houses and apartments
constructed as Wel]l as the number of mobile homes installed. This
information is NOrmally available at the jurisdiction having control
over building iR the district. Should data on housing units constructed
not be available, the number of building permits issued, or the number
of applications for residential development submitted, may be useful.

Once the data 1S collected, it should be translated into an average
annual growth rate, in housing units. The standard compound interest
formula, shown bPelow, can be used to calculate average annual growth.

1/n

(P2) /

i = (Pl) = 1

where i = average annual growth (expressed as fractiomr; i.e., 0.06=6%)
P2 = number. of housing units at end of period

[}

P1 = number of housing units at beginning of period
N = number of years between P2 and Pl.

Another source of projection data might be the backlog of approved
residential developments kept by many governmental agencies. This source
frequently provides the best indication of growth expected in the short

term. In fact, it ig recommended that greatest emphagis be placed on develop-
ments already aPProved in establishing short-term growth rates (construc-
tion may lag behingd approval by months or even years).

It is important that more than one growth rate be established so that a
range of develoPhent possibilities is anticipated. We see at the national
level a number Of rapid economic and political changes that can drastically
affect housing Construction at the local level. So too, local issues

can often result in high or low growth rates depending on their resolution.
A high, medium and low growth projection provides the kind of flexibility
and utility neceSsary for responding to the ever-changing economic climate.

The growth rates, expressed in annual percentage growth and in dwelling
units, should be applied against the district's current number of housing

units, and the increase, in units, added on each year. The table which
follows represelts a simplified example of this process. .
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CURRENT HOUSING: 5000 UNITS

Total Total ' Total
New Units New Units New Units
Yearly Growth Units After - Units After Units After
Rate 1st Yr. 18t Y. 2nd Yr. 2nd yr. 3rd Yr. 3rd Yr.
High Growth
Rate - 8% 400 5400 430 5830 465 6295
Medium Growth '
Rate = 6% 300 5300 320 5620 340 5960
Low Growth
Rate - 3% 150 5150 154 5304 160 5464

Two further refinements to the 8roWth rate process are possible. First,
different rates can be used for 8ingle gnd multiple family units; and
second, the yearly growth rate may be yaried over time. The latter is
particularly useful since, as can be geen in the table above, the same
growth rate will produce an increasing pumber of units each year. A
more practical approach might be to reduce the rate of growth in later
years so that the number of mew Units each year does not become
unrealistically high. '

Distribution of Growth

The previous step of the analysis estgpiished the magnitude of district-
wide growth. Below, two techniques for distributing that growth, in
housing units, through the district wij1] be described. The first tech-
nique provides a basis for the 8econd,

The object here is to develop a logicg] and rational basis for determining
how much growth an area will receive, fThe "area" in this context is
the individual school attendance area, of which there will be several
throughout the district under study. (pLater, a quick method for appor-
tioning growth to zones within the attepdance areasg will be discussed.)
The rationale for distributing 8rowth jg that an -area will attract
development in proportion to: (a) the amount of vacant land available
for residential comstruction; (P) the total number of housing units
that could be built on that land; and (c) the size of vacant parcels.
The size of the parcels is important hecause one large parcel is more
likely to attract. development than Seyeral small ones.

In the second step of the land USe anglysis, the amount of vacant land avail-
able was tabulated by attendance area, 1In the third step, the number of
dwelling units that could be bullt on that land, as defined by the general
plan or zoning ordinances, was determined. In addition to these data
collections, it is necessary to tabulate the total areas of vacant land

by size of parcel. The sizes moSt appropriate for this tabulation

depend .on the range of parcel siZes that exist in the district. If,

for example, there are many parcels of more than 20 acres, and a sig-
nificant number at sizes rangingrfOWnWard, the total acres of vacant land
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in parcelg exceeding 20 acres would be most @PPropriaté for the tabula-
tion. If, howeVer, ngo vyacant parcel exceeds 15 acres, ard many are under
10 acres, z different pange of sizes would be tabulated: The idea here
is to rank each attendance area according to the amount °f land it
contains jp larg8e parcels.

For each jtem of datg..total vacant land, nutber of dwelling units and
vacant parcel SiZe-~the attendance area's share of the district total is
required, for eXample, if there are 10,000 acres of vacant land in the
district apd @M attendance area has 28C acreS of vacant land, the area's
share of this 93ta itep would be 28%. So to0 With dwelling units and
vacant lapgq, Another example: a district h8S a large aWount of vacant
land, say 550 acres, jip parcels of greater tban 15 acreS. An attendance
area has 175 acres of 1and in parcels greater than 15 acres. “Thus, the
attendance ared Would have 32% under this dat2 item, 7The example below
provides gp e*3Wple of a11 the data items arradyed in tabular form.

Dwelling Acreage in parcels
Vacant pand Unit Capacity of 1 Acres or More
% of : % of % of
. Attendance Total Dist. Total Dist, Total District
Area Vacant  fotal Units  Total  Acres Total
A 500 50% 2,000 407, 400 567%
B 200 207 1,000 207 100 14%
c 175 17.5% 500 107, 170 247,
D 125 12.5% 1,500 30% 50 6%
Total 1,000 100% 5,000 1007, 720 100%

To distribyte 8Y¥OWth gyer attendance areas, @ Composité of the three

data itemg is c@lculated for each area by adding the percentage value

in each categof¥ and Jividing by three. ThuS, in the above example,
attendance are@ A hag s50% of all vacant land, 40% of the total possible
dwelling ypitS Which could be constructed on this 1and, and 50% of all
14nd greater than 15 gcres. Adding the perceltage valueS and dividing

by three results in 47y Therefore, attendaRce area A Would be allocated
47% of the district's gotal growth in any oné Year, '

Although this technique for apportioning groWth offers 2 clearly defined
and easily duplicated methodology, development in real life is not dis~-
tributed by a Mathematjcal formula. Rather, 8Towth hapPenS where it
happens and when it happens for many and varied reagons- Therefore,

_ the allocation °f growth based on the method described @bove must ‘be
modified op the basis of actual residential &rowth histOorY¥ in the district
under Study, S°© then, for example, even though areg D iR the table above
seems to have feWer factors to attract growths it may be better located
to attract dev310pment, and consequently, should be gllocated a greater
percentage of COMStryction activity than would be ipdicated by the
mathematicg] formula, Modifying growth in aréa D to better reflect

real life woulds of course, require lowering the growth in one or more
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of the other areas. This two-stepped process for apportioning growth
districtwide is recommended because it offers an objective and easily
defined point of departure for the more subjective approach which
congiders actual conditions.

The final task in this stage of the land use analysis is to distribute
residential growth through zones within each attendance area. The tech-
nique described above should be followed, with one exception: total
vacant land should be used as a criteria for allocation, with suitable
modification based on any subjective data available (i.e., specific
information about housing developments, etc.). This task should be
addressed with a less formal, shorthand approach, since the accuracy

of allocation at this level is not high. This is partly due to the

fact that there are too many local factors which can intervene and upset
the apportionments. As with all projection efforts, the larger the area
projected for, the greater the accuracy of the results.

Synthesis of Projection Data

To clarify the steps of the land use analysis discussed in this section
and to briefly address how data produced by the analysis may be applied
to a continuous planning process, a short summary is presented below.

Inventory of vacant land - All vacant land is located and depicted on a

map of the district. The map indicates where new development can occur.
As development proceeds after the initial inventory has been completed,

future projection efforts can update the inventory simply by eliminating
already developed land from possible future development.

Development policy - The amount of vacant land that could be developed
for residential uses is determined by defining the municipality's land
use policies as they are reflected in the general plan and zoning
ordinances. This determination allows the calculation of the number and
type (single or multiple family) of housing units which are possible in
the district at a given point in time by multiplying the acres of vacant
land by the allowed housing units per acre. The notion of "at a given

point in time" is important here because general plan and zoning policies

can and do change. It is for this reason that all vacant land must be
located in this step of the analysis, regardless of whether or not its
current zoning allows residential development. '

Development issues - Those important factors which will influence the

rate and location of residential growth in the district are identified

in this step. These can be political issues, such as a controversy

over a growth-stimulating industrial development, or a parks and open

space proposal which could constrain housing construction. Other

factors might be physical constraints on development, such as steep
topography, flood hazards, lack of sewers and water, etc. All these -
factors, even those of a political nature, may cause the modification

‘of the development policies identified earlier.

The identification of development issues provides a means of urderstanding ..
the dynamics of growth in the district through careful and ongoing analysis
of the forces which stimulate and constrain development.
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Growth rate - A range of high, medium and low growth rates is established
for the district by examining the projection rates established by other
agencies, if available, and by analyzing past and recent growth trends.
These rates may relate directly or indirectly to the development issues
identified earlier. The rates may thus vary over time, as issues are
resolved and as new ones emerge. The application of yearly growth rates
.to the current number of housing units yields the yearly increase in new
units. The rate is applied until all vacant land is exhausted.

Distribution of growth - Growth is distributed through attendance areas
(or through any grouping of zones desired) on the basis of each area's
share of vacant land, its potential for new housing, and.the acres of
vacant land in large parcels. Subjective data regarding actual growth
in the district provides a means for altering distributions toward a
more realistic outlook should the need arise. When an attendance area
has exhausted all its vacant land, it is dropped from consideration in
future growth distributions. Distributing new housing through analysis
zones can be a less than formal process since too many variables can
intervene at such a small level of detail. A distribution based on
available vacant land and subjectively modified by knowledge of specific
development activity is a workable approach.
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B.

Household Related Data

The purpose of this section is to describe the requirements, sources and
preparation of household related data for the ENSIM II Model.

1,

Special Census Data Requirements

ENSIM 1 utiliées special census data as its primary data input source.
The special census data must contain records of individual households
within the user district. The records must contain the following
information for each household:

a. Household race/ethnic status;

b. Household population;

c. Type of dwelling unit;

d. Age, sex and school status of each member of the household;

e. Length of residence at the household's current address; and

f. A geographical code relating to the location (by analysis zone)
of the household's residence.

Should this information be unavailable or incomplete, the user must
estimate values for the missing data.

. Household Data File

The ENSIM II Model requires that households be indeixzed by their character-
istics. Each characteristic is assigned one of several alternative
values. Figure 13 lists the housek '1 characteristics used in the model
and suggests possible values to be ~ ad for each. It should be noted

that the user is restricted to the 2alues listed irp Figure 13 in assign-
ing the number of children characte.istic and the afe of household head's
spouse characteristic. For households with no femaie present (i.e.,
households with unmarried male heads), age of the household head is
substituted for age of the female (spouse). .

Since each household is assigned one value for each ef the characteris-
tics, the total number of household types is 288. Thaze 288 household
types are arrayed in Figure 14. The total number of households in each
cell of the array is tabulated for each of the analysgis zones within the -

user district.

For the purpose of computer processing, the tzbulated households are
stored in a vector which decomposes the arrsy yfown in Figure 14 into a
linear record 288 units long. The values in each cell of the array
indicate the order in which they appear in the household vector. The
cells are first divided on the basis of race/ethiitc status: the first
96 designate "others;" the second 96, Spanish Americans; and the last
96, Negroes. Each race/ethnic grouping of 96 cells is then divided into
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two groups of 48, this, on the basis of structure type of the housing
unit occupied by hougeholds. The final divisions are by income, number
of children and age of female, respectively. The program which compiles
the vectors for each zone is essentially a cross-tabulation program
classifying the households living in each analysis zone,

Figure 13

HOUSEHOLD CHARACTERISTICS AND THEIR VALUES

Characteristic # of Values Suggested Values
HOUSING:
kind of dwelling ‘ 2 single family
multiple family
HOUSEHOLDS :
race/ethnic status 3 Others
Spanish-American
Negro
structure type of single family
household residence 2 multiple family
income : 3 0-$10,000
: $10,000-$15,000
$15,000 and up
number of children, 0
members of household 4 1
2
3 or more
age of female (spouse) 4 15-19
: e 20-29
30-44
45 and up

Figure 15 offers a sample layout of the household vector. The reader
will note that five more cells are attached to the end of the vector.
The first two are blank and are included for working space. The next
two cells store the count of vacant single and multiple family housing
units, respectively. The final cell stores the numerical designation
of the geographical area (i.e., analysis zone) to which the data relate.

Average Number of Childreh;pér'Household‘Vector

This vector is used to establish the average number of children in each
type of household. The average number of children per household vector

is compiled once for the entire school district. The reader will recall
that one of the characteristics of households relates to the number of
children members of the household. Thus, for most households, once the
characteristics of the household are known, the number of children members
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‘D1str1butlons "6£.Child Age & B

in that household has also'been established. This is not true for house-~ -
holds w1th three or more children, however, and it is for the purpose of

. determlnlng the average number of children in these households that this

vector 1s«employed ‘ - N
ﬂ&

The layout of the Average Numﬁﬁi of Children per Household Vector is

exactly the same as that of the Household Vector depicted in Figure 15.

Each cell in the vector stores a number which relates the average

number of children that are members of households stored in corresponding

cells of the household vector. Figure 16 illustrates the layout of the

Average Number of Children per Household Vector. *

Data for this vector is compiled from the special census data. First,

the. total number of children members of each household type is found.
These numbers are then divided by the total number of households in each
‘respective type. As shown in Figure 16, the results for households with
0, 1 or 2 children are trivial. :

[ o
As has been explained, the householdg%ector supplies the ENSIM II Model
with data on the number and types ofkkouseholds living in each analysis
zone within the usgr}district. The Average Number of Children per
Household Vector supplies information about the number of children
members of particular household types. The child age distributioms
described in this section, supplies data regarding the distribution of
the ages of children in particular household types. With these three
pieces of data, the number of children, by age, who are members of a
diverse collection of household types can be estimated.

The ENSIM II Model utillzes 144 child age distributions, each of which
is a probability vector that sums to a value of one. Since thé model
stores data on children age 0 (less than 1) through 19, each distribu-
tion is 20 units long. Each cell of a distribution stores a value
relating to the probability that a child is of a particular age. Each
distribution relates the probabilities that children from a particular
type of household are of particular ages.

Figure 17 illustrates the layout of a single distribution. Various
household characteristics influence the probabilities that children in
a given household will be of a certain age; households with a spouse in
the oldest age status present, for example, would be expected to have
older children. A large number of children present in a household
would tend to indicate a fairly even distribution of ages should be
expected. ENSIM II allows all household characteristics, except structure
type, to influence the distribution of children's ages. Thus, 144
separate distributions are compiled for the operation of the model.
These distributions are stored as a vector 2880 cells long (20 x 144 =
2880). Figure 18 depicts the order of distributions in this vector.

The child age distribution vectors are compiled from the special census
data. The number of children, by age, for each of the 144 combinations

of household characteristics is first compiled, Next, the total number
of children who are members of households in each of the 144 combinations
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Figure 17 o e )

CHILD AGE DISTRIBUTION* .
Cell 1 = Pr (Age O) .
Cell 2 = Pr (Age 1) .
Cell 3 = Pr (Age 2) . .
- Cell 4 = Pr (Age 3) . . .
. .!u
S .‘. :
Cell 20 = Pr (Age 19) . . .
{;.3-:

%* Pr ( ) stands for the probability of the occurrence
of the event in the brackets. 1In this case, a
child from a particular household type being a
particular age. The entries in the distribution .
sum to a value of one. o
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is compiled. Then, the total number of children in each of the 144
combinations is divided into the number of children at each of the 20
age groups for each of the 144 combinations. The regult is the desired
distributions of child age. Child age distributions.are compiled once
for the entire school district under study,

Child Cohort Data

The child cohort data stores the counts of children living in each
analysis zone. The numbers of children in each race/ethnic status

and in each age group are compiled for each of the user district's
analysis zones. Child cohort data for each zone is stored in a vector
60 cells long: the first 20 cells store children counts by age for
the "others" race/ethnic status observed in the household vector; the
second 20 stores the data for Spanish-American; and the third 20, for
Negro. Figure 19 illustrates the child cohort vectors layout.

Like the other data sets, the child cohort data is derived from the

special census data. This data set is essentially a cross-tabulation
of the children living in the user school district. The child cohort
data should be available for each basic analysis zone in the district.

Qut-Migration Rates and Their Derivation

The ENSIM II Model uses migration rates to estimate which households
will move out of the district during a given year. Migration rates
are expressed by the percentage of households in a household type that
will move in one year. The purpose of this section is to describe

a methodology that can .be used to derive these rates,

With the exception of number of children and structure type, all house-
hold characteristics used for the derivation of migration rates are
defined here as they have been in the above sections. The number of
children characteristic is expanded into a family size characteristic
that assumes the following values:

. 1 person family;

. 2 person family;

. 3 person family;

. &4 person family; and

. 5 or more person family.

Do obh

Type of structure is replaced by tenure (own/rent), probably a more
reliable characteristic for projecting a household's movement.

Four household characteristics are hypothesized to influence out-migration.
They are: income, size, race/ethnic status, and tenure. By selecting

one value for each of these four characteristics, household chasses are
generated. As a result, 90 household classes are created, and for them,

90 migration rates are estimated (3 income designations x 5 family size
designations x 3 race/ethnic designations x 2 tenure designations = 90
household classes). Figure 20 arrays these 90 household classes.
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Figure 19

LAYOUT OF CHILD COHORTS*

Others Children

ol 1] 21} 3 : : : i : : 18 | 19
W C cells 1-20
Ages
Spanish American

of1]2)3} " 18 | 19

tcells 21-40

Negro

of 1]2]3] " " - 18 ] 19

t cells 41-60

% Values in the cells relate to the age of the children whose

total number a8re gtored in the cells.
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By dividipg the count of households in each of the 90 ¢lasses in 1970
into thoge that remgjined until mid-year 1972, 2% year retention rates.
are obtajped.- A trapsformation of these rates generat®$ 1l year out-
migration rat®S. A brief account of the methods yged tO Prepare the
1970 and 1972 data for analysis, "backdating" the 1972 data for the
calculatjon of the retention rates, follows- :

In order to PTePare the 1970 census data fol amalysis, it is necessary
to obtain the following crosstabulations:

1) pouseholds by size, income and tenure;

2) pouseholds by race/ethnic class, siZe and income;

3) pouseholds py race/ethnic class, si%e and tenVIe; and
4) pouseholds by race/ethnic class, inCome gnd t€nure,

A crosstapulation of pouseholds by race/ethnic class, size, income and
tenure is pot 9irectly available and must, therefore, Pe estimated by
utilizing the above gata. To accomplish thiS, each cell in crosstab (2)
is dividedfinto owne.rs and renters on the basis of the Proportions
observed in these categories at each income level for €ach race/ethnic
category in c¢fO88tab (4). The result of this operation is used as a
first approxifation of the desired crosstabulation, The approximation
is then adjusted Proportionately by using the four tables mentioned
above as expected marginal control totals. The final result is the
crosstabyjatio® of households by race/ethniC categorys income, size and
tenure, ’

The preparation? of the 1972 data involves obtaining twO Crosstabulationms
of households by race/ethnic category, inco®€, size, strfucture type
(single familY> Multiple family) and length Of residen¢®. The first
crosstabujlatio® has g11 children less than WO years of age subtracted

~ from the pousehold popylation variable; the Second, all children less
than three ye3rs of gge. The count of households observed in each house-
hold category 1D each crosstabulation is them averaged: The overall
effect of taking this gverage is to subtract all children less than two
years of age from the household population 35 well as OR€ half of those
‘between two 80d three years of age. The final step in the preparation
of 1972 qata 1S backdating.

In this analYS?S, backdating 1972 data refersS mainly t© removing house-
holds that arrived petyeen the two censuses from the household count in
each category and removing recently bornm children from the household
population variable, in the case of households with 8 tWo-to three

year length of residence, one-half were assumed to have® been regidents

at the tigpe of the 1970 census. Several attempts yere Made at backdating
income fgor e??h household to its expected 1970 census value, 7The results
of this procesS showed that stationary income may sometimes give the

best resylts ©°Ptainable in light of the available jnformation,

Because ﬂou53h°1ds in the census data available in 1972 Were not indexed
by tenure tyP®: an jipdirect estimation procedure is used to estimate
this dimepsion for persons who maintained their regidence from the 1970
to the 1972 cemsus, ghe first step of the PFocedure 18 to assume that
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7.

tenure by race/ethnic category and structure type was the same’as that
of the area under study in 1970. This assumption provides data for a
first approximation of retention rates. The second step involves
-assuming that tenure for each household cateogry in the backdated 1972
data (as indexed by race/ethnic category, size and income) would be the
same as the proportions observed in 1970. This assumption implies
equivalent migration rates for owners and renters. The number of
owners and renters in each race/ethnic category resulting from this
assumption is then compared to the number that would result from

" assuming the 1970 owner/renter proportions by race/ethnic category and

structure type. The number of owners and renters in each race/ethnic
category is then adjusted proportionally to agree with the number
generated by assuming the 1970 owner and renter proportions. This
final step completes the preparation of 1970 data--comparison of
1970 and 1972 data now allows the calculation of retention rates.

The use of these rates within the model requires a simplifying assumption.
If it is assumed that on the average each household will have two adults
present in addition to the number of children that are.members of the
household, these rates can be used directly. The rates for two person
households would be used for households with no children; the rates for
three person households, for households with one child; the rates for
four person households, for households with two children; and the rates
for five+ person households for households with three or more children.
An alternative to this process would be the calculation of out-migration
rates on the basis of the number of children present in households.

The methodologies used should be determined by the data available for
each particular study and by the judgment of the user.

Birthrates and Their Derivation

For the ENSIM II analysis, birthrates are calculated for females by
race/ethnic status, age, and the number of previous children born into
the household. The classification scheme for birthrates is illustrated
in Figure 21. Birthrates are derived from special census data. To
derive them, a crosstabulation of households, by age of female, race/
ethnic status, the number of children in the household that are age o,
and the number of children older than 0 must be obtained. From this
crosstabulation, birthrates can be calculated for each of the class-
ifications in Figure 21. The number of children age O that are members
of households in each classification should be compared to the number
of households in each classification.

A certain number of households will have unmarried, male household
heads. The direct calculation of births on the basis of the estimated
birthrates will overestimate births. Two remedies to this situation..
can be employed. The first is to estimate births on the basis.of the

[

entire count of households in each cell of the birthrate classification .2 %

scheme, with or without married male heads. The use of these rates
would then assume that the levels of households with ummarried male
heads, observed at the time the special census was conducted, will
rontinue into the future. The second alternative is to simply not
include these households and their housing units in the input data of
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the model. Where their numbers are small, this second alternative is
simplest. A large number of households with unmarried male heads will
have no children, and these are not of any particular interest to the
user. The exclusion of these households simply implies that their
present numbers will be maintained and will continue to occupy the
present housing units. If this second alternative is used, any children
in the excluded households should be entered into the child cohorts.

If birthrates are not calculated from special census data, those used
should be adjusted to account for child mortality at birth. In addition,
the rates should apply to both married and unmarried females.

A factor to raise or lower the overall rate of births can be entered
into the ENSIM II Model. This factor will express the level of births
in a given time period as a function of the birthrates in the previous
time period. A factor of .95 will lower the birthrates 5% for each
time period of the projection. A factor of 1.05 will raise births 5%
for each time period of the projection.

8. Distribution of In-Migrant Households

The reader will recall that ENSIM II uses an analysis zone typology and
a set of probability distributions of households that corresponds to this
typology in deriving the characteristics of in-migrant households.
Fifteen different types of analysis zones exist for the purposes of
in-migration: the first 12 relating to the in-migration of households
into housing units located in analysis zones with some existing develop~-
ment; and the remaining three to zones of new development. The analysis
zone typology is based upon the average number of children present in
households resident in zones before in-migration occurs, and the average
value of housing units in zones. In working with the model, the follow-
ing values have been used in the zone typology: analysis zone types 1
through 3 relate to zones where the average number of children per
household is less than or equal to one; types & through 6, less than or
equal to two children; types 7 through 9, less than or equal to 3
children; and 10 through 12, greater than three children. Within each
of the divisions formed by the average number of children present in
households, the lowest analysis zone type relates to zones with the
lowest average value of housing, the next, to zones with the middle
range valued housing; and the least to zones with the highest average
value of housing (see Figure 22). The analysis zone types that relate
to zones of new development are based upon the average housing unit
value of the new development (see Figure 23).

For each of these analysis zone types, two distributions of in-migrant
households must be derived. The first of these relates to households

that will in-migrate to single family housing units, and the second,

to multiple family units. Both of these distributions are probability
vectors that sum to a value of one. The order that household types

relate to successive cells of these vectors is similar to the order
established for the household vector. Each of the distributions is

144 cells long, and both sum to: a-value of one. 1In each of these distribu-
tions, the first 48 cells relate to the first race/ethnic status in the
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Figure 22

ANALYSIS ZONE TYPOLOGY AND ZONE CHARACTERISTICS
FOR ZONES WITH EXISTING DEVELOPMENT

Analysis Zone Type Characteristics

Zones where households average less -
than or equal to 1 child, and:

1. ... e e+ . lowest valued housing
2 . . . i 4 4 e 4 e e e 4 s+« s . middle valued housing
3 ' « ¢« ¢« « « o highest valued housing-

Zones where households average less
than or equal to 2 children, and:

4 . . . 4 s e i i 4 e e« e s e s o » lowest valued housing
5 ¢« v v e 4 < s e s s s s ¢« ¢« « « o middle valued housing
6 . . ¢« « + v v s e« o+ e s e« .+ . highest valued housing

Zones where households average less
than or equal to 3 children, and:

e 4 4 4 4 s e 4« o s s o s o o s+ o lowest valued housing
« » » o+ o o middle valued housing
9 . . « v « « s 4 4 s ¢« s s o o o« o highest valued housing

00~

Zones where households average more
than 3 children, and:

10 . . . « « + 4 ¢« ¢« s+ s s s« e s + » lowest valued housing
11 . . « ¢+ &« « + « « « o+ s+ » ¢« « +» » middle valued housing
12 . . . ¢ ¢ v ¢« « ¢+ + s « + s o + « highest valued housing
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Figure 23

ANALYSIS ZONE TYPOLOGY AND ZONE CHARACTERISTICS
FOR ZONES OF NEW DEVELOPMENT

Analysis Zone Type L Characteristics
AY
13 . . v . « « 4 ¢ o s s o s s+ s s+ + » lowest valued housing
14 . v ¢ ¢« v « v v ¢« + + + ¢« s+ s+ s+ +» » middle valued housing
15 . .. ......4+. 4.4+ ... . highest valued housing
i ad
“\
.
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household vector (i.e., Others), the second 48 to the second race/ethnic
status (i.e., Spanish American), and the last 48 to the last race/ethnic
status (i.e., Negro). Within each race/ethnic status, the first 16 cells
relate to households in the lowest income status, the second 16 to house-
holds in the middle income status, and the last 16 to households in the
highest income status. The next two divisions relate to number of child-
ren status and the age of female status respectively. Figure 24 displays
the household classifications for the two basic types of in-migrant

‘household distributions (i.e., single and multiple family housing unit

vectors).

The processing of the in-migrant households involves the decomposition
of the arrays shown in Figure 24 into two Vectors 144 cells long. This
decomposition is similar to the one performed for the household vectors.
Figure 25 displays the layout of the in-migrant household vector for
in-migrants into single family housing units. The values that appear
in the cells of Figure 24 relate to the order of household characteris-
tics displayed in Figure 25.

The user must input the values that define the analysis zone typology.-.
Vaiues are input for the three break-off points of.the average numbez of
children characteristic, and the two break-off points of the value of
housing characteristic. The three average number of children break-off
points will define four average number of children classes, while the
two average housing unit value break-off points will define three
average housing unit value classes. The combinations of these ftwo

sets of classes will define the typology. The estimation of in-migrant
household distributions is based on the use of special census data.

The break-off values that define the block typology are selected omn

the basis of those that help explain the average number of children
that accompany in-migrating households. - e

In-migrant household distributions are calculated by compiling arrays of
the households that have recently in-migrated into the analysis zones of
the district under study. Once arrays have been compiled for recent
in-migrants, into single and nultiple family housing units for each type
of analysis zone, the total number of households it :zuh array is
divided into the number of households in each cell z ¥ ¥}y firray. The
result of this operation is the desired distributionms. '

Average Value of Housing Units

For each analysis zone of the school district under study, data must be
collected on the average value of housing units. This data, which can
probably be obtained from the assessor's office, is used to classify
analysis zones by comparing the housing unit values to the typology of
analysis zomes. It is important that housing unit values are those set

at the time that the census being utilized was conducted. If average
housing unit value data is not available, average household income can

be used as a substitute, provided analysis zone typology is made to

relate to household income levels. Also, value data collected on housing
input data for new construction should then be divided by a fixed household
income to housing unit value ratio. These ratios can normally be estimated
from U.S. Census materials or other data sources.
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10.

11.

5
4

The user has the option of appreciating or dépreciaﬁing average housing- :
unit values. This-is done through the use of a fixed factor input into

the model: a factor of 1.05 would appreciate housing values 5% for eachyﬂf

time period of the projection; .95 would lowgf values 5% for each period.
Ty

Income Transform Data

If desired, the ENSIM II user can change household income. Income
changes are made by moving certain percentages of households from one
income level to another. The percentage moved depends on factors which
are entered once and operate for each time period of the projection.
Households are moved from one income status to another on the basis of
their income in the previous time period, their race/ethnic status and
the age of the household head's spouse (used as a proxy for the household
head's age). ‘ '

Thus, income can be lowered or raised for households .of various types.
An array of the various factors used to transform income is illustrated
in Figure 26. b

Vacancy Ratés

Vacancy rates for single and multiple family housing units are the last

of the input data to be derived for use in ENSIM II. TheSe rates are
uniform for the entire school district and operate for all time periods

of the projection. They cannot be changed during the projection period.
The effect of these rates is to withhold specified percentages of the
district's housing stock from in-migrant occupancy. The housing is
withheld as it becomes available through the out-migration of households.
A certain number of housing units will also be vacant .at. the beginning ..,
of the projection, these forming the ipitial stock of vacant units, -
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II. SPECIFICATIONS FOR INPUT DATA SETS

A. Introduction

The following sub-sections describe the specifications for the input data

sets whose preparation was described above. The description will be pre-
sented as follows: (a) data formats for the input data sets will be out-
lined first; (b) the data sets will be discussed in the order in which they
were presented above; (c) a summary table of the physical characteristics

of data sets residing on direct access data storage devices will follow;

and finally (d) a description of the card deck set up required for operation
of ENSIM II will be presented. Figure 27 presents a flowchart of the computer
program structure of ENSIM II. The entire program is written in FORTRAN IV.

B. Specifications of Land Use Input Data

The land use data input into ENSIM II relates to the construction of housing
units in each of the analysis zones within the district under study. Data
summarizing all of the construction activity expected to occur within the
yearly intervals of the projection is input for each zone. This data is
stored on punched cards. - The format of a single card is illustrated in
Figure 28.

The first three columns of the housing input data should be coded with the
zone number to which the data relates; columns 4 through 13 to the number of
single family housing units to be constructed; columns 14-23 to multiple
family housing units; and columns 24-33 to the average value of this housing.
The remainder of the card may be coded to indicate in which time period the

construction is to occur.

All of the housing units to be built within a given period of the projection
are input at one time. The units to be constructed in the first year are
input first; the second year, second; and so on for the remaining time
periods. The cards relating to successive years of the projection are
separated by a single card, with a value punched in the first three columns
of the card. This value should equal the total number of analysis zones

in the district plus one. Thus, if 120 analysis zones are used, a value of
121 is punched onto the separator cards. The FORTRAN format of the housing
input cards is I3.3F10.4. Figure 29 illustrates this card deck set-up.
This data deck must end with a separator card following the input for the
final time period of the projection. The FORTRAN format of the separator
cards is I3, If no housing is to be constructed in a particular year, only
a separator card need be input for that year.

C. Household Data File

The household data file should be stored on magnetic disk or some other
direct . access data storage device. The reader will recall that this data
set is composed of vectors 288 cells long, with five cells tacked onto the
end. Before running the projection, this data set is copied for processing.
A second data file, with the same physical characteristics as the household
data set, must also be provided. This. data file is used for working space.
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PROGRAM STRUCTURE FLOWCHART

Read Number of
Zones in School
District

Y

Read Number of
Years for Projection

Read in
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I

Read in Qut-
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Read in Average
Housing Unit
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Read in

Appreciation Rat
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y
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Read in Child
Age Distributions
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Adjust Child Age
Distributions to = 1
Insure They Sum

to One

Read in Average
Number of Child-
ren Vectors

Read in
Birthrates

|

Read in Factor
to Alter Birth-
rates

|

Read in Rates to

Transform Income /

J

\L\ N

Read in In-Migrant .
Houschold Distri--
butions

{

Adjust In-Migrant
Household Dist,
to Insure They
Sum to One
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SUBROUTINE OUTMIG

Read in
Vacancy Rates
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SUBROUTINE AGEALL
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Figure 28

FORMAT OF HOUSING INPUT DATA CARD*

Column 1 of punched card

|
s

(if;one (:;z;ber of Single CT;j;ber of Multiple | <1-_Average Value

Number Family Housing Units Family Housing Units

* Columms 1-3 store the zone number, 4-13
single family housing units, 14-23
multiple family housing units, and 24-33
average value of housing units. Zone
numbers should be right justified. Format
of each card is (13,3F10.4). Dots in
specific columns signify the placement
of decimal points.
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third year construction \\\\\

separator card

FIGURE 29
DECK SET UP FOR HOUSING INPUT DATA*

-

final separator card
fourth year constrution

s

)

%

separator card

o

#*
e

e

rawig
c:"}&k’. 4

AT
\1

yd

5

5y
SH

o

separator card

gsecond year construction

housing units congtructed in first year

*Example of deck set up for four year projection.
Deck must end with a separator card,
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The ENSIM II program reads and writes to both of these data sets throughout
the entire projection. Thus, copying the household data set is necessary to
preserve the original data--otherwise the household data would have to be
recreated for each projection.to be made. It is recommended that a system
utility be used to copy the household data set and then pass the copied data
set to the job step-that contains the ENSIM II program.

The household data set is processed as a FORTRAN IV unformated data set.

The record format is variable, spanned and blocked (RECFM=VSB), with a

logical record length and block size of 1172 (LRECL-1172, and BLKSIZE=1172).
Thus, each household vector is stored as a logical record. FORTRAN device
number 1 is reserved for this data set (GO.FTO01F00l). The physical charac-
teristics of the working data set are the same as those of the household

data file. TFORTRAN device number 3 is reserved for this data set (GO.FTO3F001).

The first vector in the household data set should relate data on housing
units in the first analysis zone, the second vector, zome 2, the third
vector, zone 3, and so on. The last vector in the household data file
should be a districtwide summary of the household data of all the analysis
zones. This summary is derived by taking the sum of the household vectors"
that store data on household residents in each analysis zone. This last
vector stores data on the number of househoids by type of resident in the
entire school district under study. The crder of the zonal data and
household summary is illustrated in Figure 30.

Average Number of Children Per Household Data Set

This data set relates information on the average number of children that are
members of particular household types. The data should be stored as a single
vector 288 cells long, with FORTRAN format of 288F8.5, on a direct access

data storage device. The data set should be fixed and blocked (RECFM=FB),

with a logical record length and block size of 2304 (LRECL=2304, and BLKSIZE=
2304). The data is read once for each projection. Device number 8 (GO.FTO08F001)
is reserved for this data set. .

Child Age Distributions

The 144 child age distributions should be stored on a direct access data
storage device. Each distribution is stored as a single vector 20 cells
long with FORTRAN format 20(F4.2,5x). This data should be fixed and blocked
(RECFM=FB) with a logical record length of 180 (LRECL=180), and any
convenient block size. The data set is read once for each projection and
device number 9 (GO.FT09001) is reserved for it.

Child Cohort Data File

The child cohort data set is composed of vectors 60 cells long, each of which
stores data on the child cohorts present in each analysis zone in the district.
The first vector of this data set should store the data for analysis zone 1,
the second Vector for analysis zone 2, and so on. The last record in this

. L J
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Figure 30

ORDER OF HOUSEHOLD VECTORS IN HOUSEHOLD DATA SET*

Households Entire District [¢— Last Record

Households Zone 3 E&— Third Record
Households Zone 2 — Second Record
Households Zone 1 First Record

"% Last Record is districtwide summary formed
by taking sum of records for all analysis
zones,
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data set should store a districtwide summary of the data for analysis
zones. This districtwide summary is formed by taking the sum of all the
vectors fer analysis zones--it stores data on children, by age and race/
ethnic status, resident in the entire school district.

The child cohort data set is processed as a FORTRAN IV formated data set.
The format of the cohort vectors is 60F10.4. This data set is fixed and
blocked (RECFM=FB) with a logical record length of 600 (LRECL=600) and any
convenient block size. Thus, each child cohort vector is stored as a
separzte record. The data is read once for each projection and FORTRAN
device number 10 is reserved for it (GO.FT10F001).

The first record in the child cohort data set should store the child cohort
data for the first analysis zone, the second record for the second analysis
zone, and so on. The last record is the districtwide summary. Figure 31
iliustrates the set-up for the child cohort data set.

Format ¢ £ Qut~-Migration Rates

Out-migration rates are input to ENSIM II through the use of punched cards.
Four rates are punched on each card, and since thére are 72 out-migration
rates, 18 cards are input to the model. The FORTRAN format of each card is
4F5.4. TFigure 32 illustrates the format of one card. Because out-migration
rates relate to specific types of households, they must be placed on the
punched card in a specific order as illustrated in Figure 33.

~ Format of Birthrates

Birthrates are also input on punched cards--four on each, in FORTRAN format
4F6.5. The individual rates are input in a form that relates to the per-
centage of women who are members of particular types of households and who
will give birth to children within one time period of the projection. A

rate of .15 would indicate that 15% of the women who are members of households
of a particular type will give birth to children. Figure 34 illustrates

the format of a single birthrate input card. Figure 35 illustrates the deck
set-up and order of birthrates on punched cards. Sixty-two birthrates, and
therefore 12 cards, are input to the model.

The factor to alter birthrates is input in a single card in FORTRAN format
F5.3. Figure 36 illustrates the format of the card It should be input
after the birthrate input cards. '

In-Migrant Household Data

The data utilized by ENSIM II to compute the characteristics of in-migrant
households requires the use of a typology of analysis zones and distributionms
of in-migrant households that relate to this typology. The data used to
define analysis zone typology is input on punched cards and defines the
cut-off points for the two analysis zone characteristics used in the block
typology. A single card is input for the cut-off points that relate to the
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Figure 31

ORDER OF CHILD COHORT VECTORS IN CHILD COHORT DATA SEL*

Cohorts Entire District &— Last Reco:d

Cohorts Zone 3 k&—-Third Record
Cohorts Zone 2 <— Second Record
Cohorts Zone 1 l&— First Record

* Last Record is districtwide summary formed
by taking sum of records for all analysis
zones. TFormat of these records is 60F10.4.
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Figure 32

FORMAT OF OUT-MIGRATION RATE CARDS*

Colum 1 of punched card

IMnnm

\\‘\(;,_/’\-; ,__/\..\V,_,—ls;_;,_;aJ
1st Rate 2nd Rate -3rd Rate 4th Ra .

* First rate is stored in columns 1 through
5, second 6-10, third 11-15, and fourth
16~20., Dots in specific columns signify
the placement of decimal points.: This
format is used for all 18 out-migration
rate cards. The format of these cards
is 4F5.4,
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Figure 34

FORMAT OF BIRTHRATE CARDS*

Column 1 of punched card

TR i
\‘I;:\ﬁ’:;//\;;;NE;;;T’} 3rd Rate 4th Rate

% Dots in specific columms relate to the
placement of decimal points. Column 1
through 6.state first birthrate, 7-12
second, 13-18 third, and 19-24 fourth.
This format is used for all 12 birthrate
cards, The format of this card is 4F6.5.




Figure 35

CARD ORDER FOR BIRTHRATE INPUT DATA*

‘ Age
Card No. | Race/Ethnic{ Parity | 15-19 4 2029 | 30-44| 45-up

12 Negro - 3+ ‘ E— Card

11° .} Negro 2 .

10 Negro 1 .
9 Negro 0 | .
8 Spanish 3+ .
7 Spanish 2 .
6 Spanish 1 ) .
5 ‘Spanish 0 .
4 | ° others’ 3+ .
3 Others 2 .
2 Others 1 - Card
1 Others 0 . e~ Card

% Birthrates are indexed by the characteristics of the
households they relate to.
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o

S Figure 36

FORMAT OF FACTOR TO ALTER BIRTHRATES*

Column 1 of punched card

|

‘

e
%A
L

RO el

¥

* This card should be input after
birthrate cards, The format of
this card is F5.3.
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averége value of housing characteristic and the average number of children
characteristic. The FORTRAN format of this card (5F6.2) is illustrated in
Figure 37. The average number of children characteristics are coded onto
the card first, with the average value of housing characteristics follow1ng
In both cases, the lowest break-off points are coded first. :

The distributions of in~-migrant households are stored on magnetic disk,
This data set is a FORTRAN formated data set in 144F10.4 format. 1Its
record format is fixed and blocked (RECFM=FB) with a logical record length
of 1440 (IRELL=1440) and any convenient block size. Thus, each distribu-
tion is stored as a separate record. The first record in this data set
should be the distribution of households that will in~migrate into single
family housing units located in analysis ' zones classified as type 1. The
second record should be the distribution of households that will in-migrate
to multiple family units in analysis zone type 1. The distributions for
analysis zone type 2 follow these two distributions, then zone 3, and so on
up to zone type 15, Figure 38 illustrates the order of these records. The
distributions are read once for each projection and FORTRAN device number
14 (GO.FT14001) is reserved for them.

Average Housing Unit Value Data Set

The average housing unit value data set stores data on the value of housing’
units located in analvsis zones. The data is stored in a single vector 287

cells long. The firsc cell should store data on the average value of units

located in analysis zone 1, the second cell in analysis zone 2, and so on up
to the last zone. Since the vector is restricted to a length of 287 cells,

those cells not used should be coded to zero. If, for example, an applica-

tion of ENSIM II involved the use of 120 zones, cells 121 through 287 would

be coded to zero.

This data set is FORTRAN formated (287F10.4). TFORTRAN device number &
(GO.FT04F001) is reserved for it.

It should be noted that an appreciation factor for hc.:ing unit value can
also be input by the user of the model. This appreciation factor is stored
on a single card in FORTRAN format F5.3.. Figure 39 illustrates the format
of this card. ) ' .

Income Transform Data

The ENSIM 11 user has the optlon of altering household income. The rates
used to transform household income are input on punched cards=--9 cards with
8 rates per card total the necessary 72 rates. The FORTRAN format of these
cards is 8F5.3. Figure 40 illustrates the format of onme of the income
transform cards.

Since the income transform rates are used to move specific types of house-~
holds from one income status to another, the placement of the rates on the
input data cards must be in a particular order. This order is illustrated
in Figure 41. The values in the cells shown in the diagram are the order

in which the rates should be placed on the input cards. Rates 1 through 8

81~ ‘
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Figure 37

ANALYSIS ZONE TYPOLOGY INPUT CARD#*

Colum 1 of card PR
Low Value Med Value High Value , Low Value High Value

Average Number of : g Average Value of
Children Characteristic v Housing Characteristic
o

% Columms 1 through 6 store low value of average
number of children characteristic, 7-12 med value,
13-18 high value. Colummns 19-24 store low value
for average losing value characteristic, 25-30
high value. Dots in specific columms relate to
the placement of decimal points. Format of this
card is 5F6.2, o
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Figure 38

DATA FILE LAYOUT OF DISTRIBUTIONS OF IN-MIGRANT HOUSEHOLDS*

In-migrants to multiple family
units, zone type 15 <— 30th Record

In-migrants to single family :
units, zone type 15 &— 29th Record

. o °

In-migrants to multiple family
units, zone iype 2 — 4th Record

In-migrants to single family
units, zone type 2 <— 3rd Record -

In-migrants to multiple family
units, zone type 1 kK- 2nd Record

In-migrants to single family
units, zone type -1 )&— 1st Record

%* Fortran Format i3 144F10.4.
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Figure 39

APPRECIATION FACTOR FOR HOUSING VALUE*

Columm 1 of Card

)
Lo

. zﬁ, Appreciation Factor

* Dot in specific colummn
represents placement of
decimal point. Format
of card is F5.3.
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Figure 40

FORMAT OF INCOME TRANSFORM DATA CARDS*

R Enmmm

* Dots in specific columns represent the placement of decimal points.
The FORTRAN format of this card is 8F5.3.
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will go on the first card, 9 through 16 on the second card, and so on up to
rates 64 through 72 on the 9th card. The rates shown in Figure 41 are
indexed by the characteristics of the household they relate to and the
changes they incur. Figure 42 illustrates upon which cards the rates should

be placed.

Vacancy Lates

Vacancy rates fof;single and multiple family housing units are input on a
punched card, FORIRAN format 2F5.4. The rate for single family urits
should appear first on the card, as showa in Figure 43.

Number of Years for Projection, Number of Zones in Districk

Two cards are input to the model to furnish data on the tota. -umber of
analysis zones in the district under study and the total numbers of years
for which the projectiow is being done. Total number of analysis zones
is coded onto the first 3 columns of a punched card. If the total number
of zones is less than 180, this number should be right justified, A
second input card containg the number of years of the projection. This
number is placed in the first 2 columns of its card. I1f the total number
of years is less than 10, this number should be right justified. The
FORTRAN formats of these cards are I3 and 12, respecgively. Figure 44
illustrates these card formats. ' '

Card Deck Set Up

Figure 45 illustrates the card deck set-up for the ENSIM II operation.
,Cards should be input in the following order:

1) Number of zones card

2) Number of years for projection
3) Out-migration rates

4) Appreciation rate for housing
5) Birthrates . '

6) Factor to alter birthrates

7) Rates to transform income

8) Vacancy rates

9) Block typology
10) Housing i+ % date

Figure 46 summarizes some useful data for the input files stored on the
direct access data storage device.

‘
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Figure 43

FORMAT OF VACANCY RATE CARD*

Columm 1 of card

/

1:"Vacancy rate for multiple
family housing units

Vacancy rate for
single family units

* Dots in specific columms relate
to the'placement of decimal points.
The FORTRAN format of this card
is 2F5.4.
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Figure 44

FORMATS OF TOTAL NUMBER OF ZONES CARD

Colum 1 of card

Total Number of Zones

Column 1 of card

l

Total Years of Projection

* Numbers should be right justified
and in 13 and 12 format.

30
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FIGURE 45
CARD INPUT DECK SET UP FOR ENSIM II¥*

housing unit input data

block typology card input

rates to transform income

~

factor to alter birth rates

out-migration rates

\k\\\\\\\ vacancy rates

birth rates

(r appreciation rate for housing

number of years card

number of zones card

-

v

*Cards are placed in back of ENSIM II program deck in the order illustrated abocve.
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SPECIFICATIONS OF OUTPUT DATA SETS AND SUMMARY PROGRAM

A.

Introduction

Three data sets are output by the ENSIM II Model. The first of these stores
data on the in and out-migration of children--this data relates to individual
analy31s zones. The second data set stores data on the number of children
resident in each analysis zone and the final set stores districtwide summaries
of the data stored in the first two sets. The following sub-s<ctioms will
review the file layouts and physical characteristics of these data sets.

Analysis Zone Data on Migration

ENSIM II outputs data on children of junior high school age and younger
(i.e., 0 through 13 years old). Data on migration into and out of analysis
zones contains the following information:
1) Total out-migrating Spanish children
2) Total out-migrating black children
3) Out-migrating children by the following age groups:
a) ages 0-4
b) ages 5-8
c) ages 9-11
d) ages 12-13
4) Total in-migrating Spanish children
5) Total in-migrating black children
6) In-migrating children by the following age groups:
a) ages 0-4
b) ages 5-8
c) ages 9-11
d) ages 12-13

The migration data is stored in a sequential form. For the first time
period of the projection, all of the data that relates to out-migration is
stored first, beginning with zome 1, then zone 2, and so on up to the last
analysis zone. The in-migration data follows and is stored in the same
manner. Data for successive time periods of the projection follows the data
for the first time period. Figure 47 illustrates this file layout, and
Figure 48 illustrates the data layout of the out-migration and in-migration
records. Data for each zone is stored in a separate record.

This data set is FORTRAN formated (6F10.4) and is fixed and blocked (RECFM=

FB) with a logical record length of 60 (LRECL=60) and any convenient block
size. TFORTRAN device number 16 (GO.FT16F001) is reserved for this set.

Zonal Data on Children :y Age

Zonal data on children by age includes:

1) The number of children by age for ages -1 through 13;

53
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Figure 47

MIGRATION DATA FILE LAYOUT

In-Migration Data L_

Last Time Period <% Last Series of Data —
Out~Migration Data

Last Time Period o .

In-Migration Data
Second Time Period
Qut-Migration Data
’ S Second Time Period
oo . In~Migration Data
s B First Time Period
Yo o Qut-Migration Data
' First, Time.Period

- Fourth Series of Data

f-gThird Series of Data

[l -
[&— Second Series of Data

first Series of Data

I -0'
i -

Data for last zone ~—3

Data for third
Data for second zone —7|
Data for first

I

S1




*#°01d9 ST SpIooaa 9sayl JO JBWIOT. pICIDY x

pIooay juealin-ul \M

€1-¢1 so8y

11-6 s93y 8-G sasy %-0 s93y usIPTTYD UsIpIIYd
uaIpTTN0 uaIpITYD u2IPTIYD ulIpTTYD ox3eN ystuedg
. 8ur3yea8ry-uy | Surjea8iKW-ul | SurjealIN-ul | Sur3zeaBtIN-ul | Surzea8IH-ul | Surjzea8rw-ul A
o @
pI02992Y JuRa3IW-INO ~
K
€1-21 s98y 11-6 se38y 8-G sasy #-0 sody uaIpTTyd ulaIpIIYd
ulaIpIIYD UaIPTIYD u2IpTTIYD uaIpIIYD ox3aN ystuedg
3ut3ea8IN~3Ing | Sur3zea8IW-~-InQ | Suriea8TH-3nQ | Sur3zea8TH~-3n0 | Surlzeasin~-Ing | Suriea8TH~3INQ
¥SAQY0DTY NIYATIHD INVMOIW-NI ANV INVYOIR-INO
g% @2an3tg
O
&l

Aruitoxt provided by Eic:

E



2) The number of Spanish children by the fgilowing age groups:
a) ages 0-4 _ ) .
b) ages 5-8 ’ .
c) ages 9-11
: d) ages 12-13
3) The number of Negro children by the age group shown in 2 above.

Records for the first time period of the projection are stored first, the
data for the socond time period, second, and so on up to the last time
reriod. Within each time period, the data for zone 1 is stored first,

zone 2, second, and so on up to the last zone. This file layout is similar
to the one illustrated in Figure 48. Figure 49 illustrates the location of
the data elements in each record. - -

The .format of this data set is 22F10.4. It is fixed and blocked {RECFM=FB)
with a logical record length of 220 (LRECL=220) and any convenient block
size. Device number 15 (GO.FT15F001) is reserved for this datza set.

D. OQutput File for Summary Program

5.

The output data file that provides districtwide summaries contains both
migration data and summaries of children, by age, that are in the school
district at the end of each time period of the projection. The records
written to this data set are in exactly the same layout as the records

{ written to the zonal data sets. Formats at 6F10.4,160X for the wigration

data and 22F10.4 for the children by age data. The reader shoul# refer to
Figures 48 and 49 for illustrations of these data records.

The records in this data set are fixed and blocked (RECFM=FB) with a
logical record of 220 (LRECL=220) and any convenient block size. The first
record in the set relates to the districtwide out-migration data for the
first time period, the second contains districtwide in-migration data for
the first time period, and the last record, the children by -age summaries
for the first time period. This pattern is repeated for ‘each time period
of the projection (see Figure 50). Device number 33 (GO.FI33F001) is

- ~~reserved for this data set, The summary program uses device number 55
(GO.FT55F001) to read this data set.

The districtwide summary program also requires card input data containing
data on children by age living within the school district at the beginning
of the first time period of the projection. In addition, the base year and
the number of years for which prjéEfions were made are entered by card.
Figure 51 illustrates the data that the card input to the summary program
should contain. Figure 52 illustrates the formats of these cards.

The first card should contain the total number of years the projection was
run, plus a value of one to the initial input data on cards. The second
tard should contain the year the initial input data was collected, minus a
value of one. Formats of these cards are 12 andxl4 respectively. The
following two cards, containing data’ on children by age; have formats of
11F6%0 and 8F6.0 tespectlvely The last card contains data on the race/
ethnic composition of children in the d1strict at the beginning of the
first projection time period. The format for this card is 3F5.4.

96 o
89 et
Qo , R L i;,g: . 25?

o




©

*$°01dZZ ST paodaax sTYl Jo jvmaod x

]
o
(=
(=2
SII92 ZZ 3O paod9y

€1-21 | 116 8-S | %-0 |ci-2T1 | T1-6 |8-G [(v-0|€cT |2ti|t11|o1 |6 |8 |2 |9 )ls |+v|eclzlti]| oo
noad ady Aq noxd a3y Aq 23y Aq U2IpIIY) 1BIO0T
usapiTyd USIpPTTYd
oa8eN ystuedg

¥SQY0OHY OV A9 NHYATIIHD 30 INOAVI

6% 2an81d

O

Aruitoxt provided by Eic:

E



Figure 50

FILE LAYOUT OF DISTRICTWIDE SUMMARY DATA*

Children by Age Last Time Period

}{&— Last. Record

In-Migration Data Last Time Period

Qut-Migration Data Last Time Period

Children by Age Second Time Period

Ih-Migration Data Second Time Period

Qut-Migration Data Second Time Period

Children by Age First Time Period

&— Third Record:

In-Migration Data First Time Period

K— Second Record

Qut-Migration Data First Time Period F&—— First Record

% Format of migration data is 6F10.4,160X. Format of

children by age data is 22F10.4.
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Figure 51

DATA ON SUMMARY PROGRAM INPUT CARDS

I Card Number 1

K_ Number of years projected for plus 1

Card Number 2

A_ Initial year of data minus 1

Children by Age

0 1 2 3 4 5 6 7 8 9 10 | card Humber 3
Children by Age Children by Age Group
11 12 13 | Total | 0-4 | 5-8 [ 9-11 112-13 ¢arg Number &

% Children by Race

Others| Spanish | Negro Card Number 5
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Figure 52

FORMATS OF INPUT CARDS FOR OUTPUT SUMMARY PROGRAM*

l;L_L- Card Number 1

J&-Card Number 2

VUL DLk o e s

Repeated for 8 more times.
Card number 4 has same
format for 8 numbers

L b sor s cnmee

% Card formats are: I2; I4; 11F6.0; 8F6.0; and 3F5.4
respectively. Dots in specific columns relate to
the placement of decimal points.
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V.

PROGRAM OPERATIONS

A.

Computer Environment

ENSIM II is designed to operate in an IBM 360/370 environment. Both the
ENSIM II program and the summary program that accompanies it are written
in FORTRAN IV. The physical characteristics of the data sets stored on
magnetic disk, or some other direct access data storage device, are based
on IBM standards. The use of direct access storage is suggested primarily
for efficiency considerations. In particular, the storage of the household
data file on such a device, in unformated form, incurs a considerable
savings in processing times. This data set is repeatedly read and written
by the ENSIM II program and must necessarily be processed in the most
efficient manner. If necessary, all of the other data sets, including the
output sets, can be conveniently stored on magnetic tape. Tapes are
inexpensive and can later be processed for extraction of data relating to
particular sub-areas of the district under study.

Conversion of the ENSIM II program to a non-IBM environment shoulad

present no difficulties. It is recommended that the user skim the listings

of the program's subroutines to insure that the FORTRAN statements used in

the program are compatible with available computer facilities. The current
version of the ENSIM II program has been processed exclusively with a FORTRAN G
compiler., In addition, the job control language needed to execute the program
will have to be tailored to the standards of particular installatioms. The
information reviewed above on the physical characteristics of the data sets
used by ENSIM II should be sufficient to allow these modifications. ’

The names of the subroutines in the ENSIM II program are listed in Figure 53.
Figure 54 illustrates the deck set-up used to process ENSIM II in a batch
environment. Because the ENSIM II program is lengthy, it may be desirable
to catalog it for batch processing. The main program must be the first
program in the ENSIM II deck. The main program must preceed the ENSIM 11
subroutines. Figure 53 lists the subroutines in the order they are called

for in processing.

Job Control Language

ENSIM II has been executed through the use of the FORTGCLD cataloged procedure.
Both of these procedures are standard at most IBM installations. The physical
characteristics of the data sets used by ENSIM II are reviewed in Figure 46.
The necessary JCL used to process ENSIM II can be derived from the data in
this summary. With the exception of the household data file, the initial
disposition of all ENSIM II data sets is OLD. The final disposition of all
ENSIM IT data sets should be KEEP (DISP=OLD, KEEP).

The household data file is copied for processing by ENSIM II. The copied
data set is then passed to the ENSIM 11 program. The final disposition of
this data set is DELETE. The only other data set passed from one job step
to another is the districtwide summary data set. This data set can also
be deleted after its data is ex;racted by the summary program.
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Figure 53

ENSIM II SUBROUTINES*

Order in Deck Subroutine

i 1 MAIN (MAIN is main program)

) OUTMIG

3 OUTCHD

%) SUBKID

(5) AGEALL

(6) ADJUST

) INCOME

(8) : BLOCK
) (9) NEW

(10) TYPE
< (11) INKID:

(12) . .CLEANI

% Order of subroutines in program deck relates to order in
listing provided. i
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. FIGURE 54
CARD DECK SET UP FOR ENSIM II BATCH PROCESSING

summary program data deck

summary program

ENSIM I1 data deck

ENSIM I1 program deck

.
summary program job
% control language deck
3
// ENSIM IT job control language deck

system utility used to
copy household data set
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The districtwide summary program is also written in FORTRAN. This
program is also executed through the use of the FORTGCLD or FORTGCLG
procedures,

Storage and Processing Times

ENSIM II is designed to run at a region of 256K. This parameter is input
to the cataloged procedure to insure that the proper amount of space is
available for processing. At the present time, no overlay structure is
used with the program.

In its test application, the ENSIM II mcdel was run on an IBM 370/158
computer. Experience has shown that, with a system of 287 zones, the

processing times run about one minute per each time period of the pro-
jection. Naturally, this figure will vary depending upon the computer used.
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'I. DETAILED PROGRAM DESCRIPTION

A. List of Subroutines and Their Functions

Subroutine Name Functions
(1) Main Program Reads the following data items: number of years

for projection, number of zones in school district,
out-migration rates, child cohorts, average value
of housing, factor to appreciate housing value,
birthrates, factor to alter birthrates, distribu-~
tions of in-migrant households, child's age dis-
tributions, average number of children per house-
hold data, and rates to transform household income.

Calls subroutines OUIMIG, INCOME and CLEANI.
Rewinds and closes all data sets.

(2) OUTMIG Reads in vacancy rates. Reads household data and
computes vacant housing units. Writes household
data for further processing. Appreciates housing
value, and adjusts the zonal child cohorts to
districtwide marginal control totals. Computes
the numbers and types of out-migrant households.
Calls subroutine OUTCHD.

(3) OUTCHD Computes the number and ages of out-migrant child-
ren. Summarizes out-migrant children data and
writes this data to an output file. Calls sub-

routine SUBKID and AGEALL.

(4) SUBKID o Subtracts out-migrant children from child cohorts
then returns to subroutine OUTCHD.

(5) AGEALL Ages all households and children. Computes births
and increases household sizes to account for these
births. Passes the number of 20 years olds leaving
households to subroutine ADJUST.

(6) ADJUST Adjusts the household size characteristic to account
for 20 year old children leaving home.

(7) INCOME Reads household data processed by previous 6 sub-

routines. Reads in analysis zone typology data.
Transforms household income. Calls subroutines
BLOCK AND NEW, Adjusts household data to zonal
control totals composed of counts of occupied housing

- units. -
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Subroutine

Functions

(8) BLOCK Calculates block characteristics to be compared to
analysis zone typology. Reads in new housing
data. ’

(9) NEW Computes numbers and types of new households.

Calls subroutine TYPE and INKID.

(10> TYPE Determines the analysis zone type of various
analysis zones.

(11) INKID Computes the numbers and ages of in-migrant

children.

Summarizes the in-nigrant children

data and writes this data to an output file.

(12) CLEANI Summarizes children by age data and writes this
data to an output file.

)

List of Arrays and Their Uses

Array Dimension
A 72
H1, H2 and V3 ' 288
VAL 287
AVE 288
CHD (20, 144)
OUTKID & SKIDS (20, 3)
RATES 48
CHANGE 72
BMAX B (144, 30)
CHAR (287, 6)
ITYPE 287
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Use
Stores out-migration rates.
Working space for household data.
Stores average housing value.

Stores average number of children
data.

Stores child's age distributions.

Working space to compute out-~
migrant and in-migrant children.

Stores birthrates.
Stores income transformation rates.

Stores distributions of in-migrant
households.

Stores analysis zone characteristics.

Stores analysis zone type code for
various analysis zones.



Array
DBLC

AGE

CHILD

Dimension

(z, 135)

22

(20, 864)

167
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Use
Stores summary data on the number
of vacant housing units by
analysis zone type.

Working space for summary data
on children by age.

Stores child conorts.



