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Preface

The School Facility Planning System has been developed to assist public school
administrators in their planning for educational space. The System has been made possible
by a grant from the National Science Foundation to a consortium of institutions in St.
Louis, Missouri. To date the System has had relatively limited test experience. All users who
identify deficiencies in the procedures or documentation are encouraged to notify the
Executive Director of the Council of Eduecational Facility Planners, 29 West Woodruff
Avenue, Columbus, Ohio, 43210; and/or the Director of Planning, St. Lonis County
Government Center, Clayton, Missouri, 63105.
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Executive Summary

Most school administrators appreciate the problem of long-range facility planning. Recent
fluctuations in school enrollments, facility standards, and financial resources have
emphasized the need for a structured and systematic approach to educational planning. The
School Facility Planning System presents a set of techniques for persons confronted with
elementary and secondary public school planning decisions.

Purpose. The School Facility Planning System is designed to assist administrators in
forecasting the need for primary and secondary schoo: facilities and ir: critically evaluating
proposals to satisfy that need. Two versions are offered: one is designed for tie district with
easy access to a computer, the second requires only a desk calculator. When used by school
personnel with 2 knowledge of local conditions, the System should provide a rational
environment in which to consider the closing or construction of school buildings.

Components. Four basic components have been ceveloped that allow the analysis required
to project future conditions and test alternative proposals.

1. Enrolirrent Component. This component assists the user in forecasting the
“demand” for public school education. The number and geographic location of
students by grade may be forecast for each year over a long-range planning period.

2.  Facility Component. This component translates projected students into the
number of teaching stations andfor square feet necessary to house them.
Calculations are designed to reflect the district’s unique standards and policies
regarding school operations. A comparison of existing and planned space with
projected needs establishes the anticipated excess or shortage of space.

3. Fiscal Component. This component helps the user in forecasting bonding

9 1
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capacity, tax revenue from different levels of government, and expected operating
and capital costs. The fiscal implications of alternative facility plans may be
examined and compare.

4. Geographic Component. This component assists the user in considering locational
questions, how best to draw attendance boundaries, and where to build or close a
facility. The transportation ‘““‘costs” associated with alternative plans are calculated
in light of the projected enroliment for different sub-areas of the district.

Two additional chapters are provided for those administrators desiring further insight into
the facility planning process. Considerations are presented for organizing a major planning
project (Chapter 6), and for selecting alternative plans, assembling data, and periodically
re-running the system (Chapter 7).

Capability. The School Facility Planning System will not automatically improve the quality
of longrange capital planning decisions. As with most planning tools, the utility of the
product will be highly dependent upon the assumpticns that enter into each calculation. The
System must be used by individuals with an understanding of local demographic and
economic conditions and of acceptable school board policies. However, when such
individuals can be assembled, the System should enable a more rigorous and comprehensive
planning process than has been previously possible.

10
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“Chapter 1: Introduction

The American public spends billions of dollars annually for tne construction and
modernization of public school facilities. In recent years, the form of these capital
expenditures has begun to change as school closings have become as prevalent as openings
and school remodeling has competed with new school construction. Many districts that until
recently were growing in both population and assessed valuation have leveled off. Others
that stabilized in the late 1960’s are in the midst of a significant enrollment decline.
Alternative approaches to local public education continue to be explored with emphasis on
new curricula, instruction techniques, and forms of school organization. All of these factors
have dirert implications for school facilities. Thus, capital planning and budgeting for school
systems in the years ahead will continue to be characterized by uncertainty.

1.1 The School The School Facility Planning System (SFPS) is a method for helping school administrators
Facility work in an environment of uncertainty. Developed under a National Science Foundation
Planning grant, this system represents the effort of a research consortium, consisting of a local
System planning agency, a computer-oriented consulting firm, the departments of urban studies and

education at a university, and an architectural firm.*

The System has been reviewed by a 19-member review committee that included school
administrators, representatives of related professional organizations, and several academic
and private consultants. It has also been evaluated by a number of local school systems,
primarily in the St. Louis, Missouri, area.

*N.S.F. Grant GI;43109 was awarded. to St. Louis County, Missouri, in May, 1974, in
response to N.S.F. Program Solicitation Number 73-27. The project began in June, 1974 and

terminated in October, 1975.
11 _ 3
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1.2

Systems
Capability

The following document explains the procedures for using tne manual version of tne School
Facility Planning System. Interested readers are referred also to tne computer-based version
(SFPS Volume 2) and to the final comprehensive report (SFPS Volume 3) The latter
document contains a detailed descript.on of:

Project Orpanization. The process by wnich the project was organized and carried out,
including a review of tne researcn pnases, tne resources used, and the individuals and
agencies :nterviewed.

State of tne Art. An overview of pgublic school planning as practiced today, based on a
review of current literature and juestionnaires received from state departments of education
and local education administrators

System Components. A detailed review ot the specific tecanigues selected for inclusion in
the system.

Systems Utilization. A review of different ways of using tne system, with emphasis on
interpreting the results.

A successful capital improvement plan depends on an accurate appraisal of several supply
and demand factors. The number and location of required school facilities will depend
ultimately on the number of expected students and the quality of education considered
appropriate for them. These projected reguirements must then be evaluated in light of the
existing facilities and the apility to pay for the development and operation of new facilities.
The likelihood of unacceptable deterioration of existing facilities, of growth in the tax base,
and of the passage of bond issues or tax rate increases must all be considered.

Given the diversity of necessary considerations, it is understandable that long-range capital
improvement plans have trad:lionally been d:fficult to prepare. Such plans have often failed
as a result of forecasts based on crude teckniques and unwarranted assumptions. For
example, extrapolations of prior enrollments or assessed valuation growth rates often have
failed to recognize tne saturation limits within a community. In other situations the problem
has resulted from unique events, sucn as the location of a hignway or the loss of a major
government contract, events which could not nave been foreseen.

The ideal school planning system would monitor all migration into and out of the district,
and all changes in the district’s tax base. Based on this information, it would yield highly
accurate long-range forecasts of district needs and resources. For most school systems such
forecasts are not possible. What is possible is a systematic set of procedures for forecasting
future conditions and evaluating the impact of specific proposals in light of those conditions.
This is what the School Facility Planning System attempts to provide.

The ultimate decision to close or puild a school will usually depend on the school district’s
approach to risk, and particularly its perception of the dangers of over-estimating or
under-estimating projected trends. In a situation where nothing can be absolutely certain as
to the number of future students, the standards which will apply to their education, or
expected revenues and expenses, the school board must evaluate the cost of making a poor
capital planning decision versus making a decision to postpone constructing or closing a
facility. These costs will vary with the situation. In a growing diz¢rict the decision to build a
school sooner than necessary (1.€., based on a higner than realistic eniol!ment forecast) may
prove wise if the facility ultimately would be necessary. Such a decision would minimize
crowding and would save funds that might otherwise be lost to inflation if the district had
waited on its deciston. However, if after the decision to build, the enrollment trends actually
peaked, stabilized, or declined, an unneeded school would have been constructed.

Similarly, in a district with deciining enroliment, the costs of a bad estimate must be
considered. The decisicn to sell an unnecessary school may prove wise if enrollments
continue to decline. On the other hand, should future enroliment levels stabilize and begin
to climb again, a mucn wiser deciston would have been to lease or moth-ball the unnecessary
school uatil it was required again.

The School Facility Planning Syster cannot determine the school administrator’s or school
board’s position on such unquantifiable issues. Such positions must be adopted subjectively.
The System can, however, provide an administrator with a range of likely future conditions

12



bascd on selected assumptions. It also provides a mechanism for evaluating policies designed
to address such conditions.

1.3 System The School Facility Planning System is a series of distinct components each requiring
Components certain information inputs and producing certain information outputs. Some of the
components are further broken into specific system modules. Figure 1-1 presents the
interaction of these components. Once a project is identified, most users will develop
enrollment. projections, followed by facility, fiscal, and geographic analysis. However, the
Svstem has been designed so that a component may be skipped which is of no interest, or
for which information has been acquired from an independent source. In addition the user
has the ability to re-analyze any component, using a new set of assumed input variables.
Each component contains a general description of its purpose and design, followed by a set
of specific procedures, which are printed on colored paper to facilitate reference to them.
Examples of all calculations have been included on forms at the end of the document.
Several blank forms are also presented which can be reproduced.

FPROJ ECT ORGANIZATION

Identify Study Purpose,
Guide and Resources

J

a N
/

( ENROLLMENT COMPONENT\ FISCAL COMPONENT w
Project the Number Project the District
and Distribution of Revenues and Expenses
Future Students (Capital and Operating)

N J g Y

( FACILITY COMPONENT GEOGRAPHIC COMPONENTx
Projected Space Needs Determine Attendance
Based on District Boundaries and/or School
Standards, Policies and Sites to Minimize Student

Existing Facilities Travel )
\ Y, _
_ J
L

/ PLAN SELECTION \

Identify the Facility

Plan That Best Meets
Projected Conditions
and Goals
(N /
FIGURE 11 SCHOOL FACILITY PLANNING SYSTEM 5
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Prior to the mmtiation of any analysis, the school system must conduct some basic
organizational activity. Depending upon the scope of tne project, this will usually include
the assembly of a study team, review of the overall district situation, and some initial
decistons as to the version of tne School Facility Planning System that 'wvill be used (i.e.,
manual or computer-based). The level of detailed analysis to be conducted must be
determined, as must the available data sources which might be used. These and other
organizational considerations will be famihar to many schoo! planners. Thase individuals
wishing to review the many steps that enter into the planning process are encouraged to read
Chapter 6. “Project Organization,’ before initiating the study.

The first analytical ecomponent projects future public scnool enrollments. These projections
will vary with the number of fannles expected to live in the community and their
characteristics 1 terms of famuly size, income, religion. and other social and economic
factors.

As described in Chapter 2, the manual version of the School Facility Planning System
recommends thiat several forecasting techniques be considered. The traditional cohort
survival or grade progression technique is suggested for those districts needing specific
forecasts for grades over a short-or medium-range time span. An extrapolation technique
may also be appropriate for extendiing time senes data on a linear or non-linear basis. For
longer range forecasts in an area wnere re  .ble independent population projections already
exist, the ratio method may be applicable. The ratio method can also serve as a quick check
on the enrollment totals produced by some otner technique.

Communities characterized by rapid expansion or reduction of their housing stock may want
to consider the dwelling unit method. This approach requires forecasts of future numbers of
dwellings and future students per dwelling. It, as well as the other techniques, may be
supported by a district-wide census or enumeration.

In addition to the district-wide projections, sub-area forecasts may be desired by certain
school districts. Chapter 2 provides a metnod of projecting “regional” enroliments and then
allocating those totals to smaller “areas’™ within each region. This geographic dimension will
enable the attendance boundary adjustment and site selection procedures that are described
in Chapter 5. Tecnniques for projecting racial composition and adjusting projections for
unique events within a district also are presented.

The next step is to determine the ability of the school system, given its existing and
expected schootl plant, to house tne projected students. The Facility Component is used to
translate projectod students into the actual space required to serve them. This needed space
can be measured i square feet. teaching spaces, or both. When compared to the district’s
existing space, an indication is g:v¢h of the projected shortage or excess of facilities. Chapter
3 describes the formula whicn yields the specific space requirements and provides the forms
and instructions necessary to make the calculations. The user is presented with tne option of
examining facility needs on a district-wide basis, a school-by-school basis, or, where
necessary, a subject-by-subizct basis. While the input data varies, the basic formula remains
the same in all situations.

School capacity varies significantly, depending upon the district’s standards and policies. The
Facility Component encourages the district to examine the impact of changes in the desired
utilization rate, sessions policy, students per teaching space, and grade organization.
Temporary adjustments in one or more of these vanables may eliminate the need to
construct or close a building. Chapter 7, “Planning Considerations,” reviews many of the
alternatives that a school system may want to examine in its efforts to reduce the gap
between expected space needs and actual capacity.

Any tentative building program must be evaluated in light of its fiscal impact. Thus Chapter
4, “The Fiscal Component,” provides tne ability to forecast expected revenues and expected
expenditures in ight of any scnool facility configuration. The component allows the district
to examine the following elements: '

Capital Resources. The user is provided witn the ability to calculate current and future
honding capacity in light of projected cnanges in assessed valuation and possible new bond
issue efforts.

14
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Geographic
Analysis

Projections
Under
“Uncertainty

L3

Future Revenues. The user is providea with the ability to forecast revenues from different
levels of povernment that will be available for both operating and capital requirements.

Future LExpenditures. The user is provided with the obility to project the future costs
associated with any building program and to evaluate those costs in hght of expected
revenue.

Long-range fiscal analysis is especially difficult because of the impact resulting from national
and state. as well as focal conditions Future assessed valuation wiil fluctuate with
residential, industrial and commercial buillding rates and prices, and local reassessment
policies. Revenue will vary with local tax base trenas and tax rate decisions, state allocation
formulas, and national legislative programs. Expenditures will reflect national inflation and
interest rate conditions, as well as loca! construction costs, teacher contracts, and other
specific situations. 'Throughout the Fiscal Component the user is encouraged to consider
alternative assumptions regarding probable revenues and costs.

The final component addresses the question of location. Previous analysis has considered the
need for more or fewer schools and the district’s ability to pay. but not the important,
questions as to where a scnool should be opened or closed and who should attend that
school. Chapter 5 will assist the districts in considering two important locational issues:

Site Selection. The user is provided with a technique for deterninin  :he general location of
school sites within a distriet that would minimize transportation custs in ligat of long-range
enroliment projections.

Attendance Boundarnes. The user is provided with a technique for designating the
attendance boundaries of existing schools so as to munimize transportation costs and
improve racial balance.

Geographic analysis can be extremely complicated, given the diversity of special
considerstions that must be taken into account. In addition to the projected location of
students, examination must be made of the path of a railroad, major street artery. or limited
access highway: historical attendance areas; bussing policy; and local political attitudes.
Because of this complexity the manual version of the School Facility Planning System
proscits a relatively simple method, but one which requires considerable insight and
ecommon sense on the part of the user.

Colleetively the four components present a versatile set of techniques that can be applied to
many kinds of schoo! planning problems. Experienced administrators with a clear idea as to
the scope and focus of a probiem to be analyzed should not examine those chapters
describing the relevant components. Users wita less clearly defined planning problems should
review a)l chapters, starting with Chupters 6 and 7 and skipping over the procedures sections
of each component. Ali potential users are encouraged to consider ways of dealing with
“uneertainty” as outlined betow.

By itself the School Facility Planning System will not provide all the necessary answers.
While it can be supported by quantitative techniquis, school planning is essentially more an
art than a science. The probletn of obtaining add:tional school space or finding use for excess
space would be difficult enough if the schoo! administrator's perception of future conditions
were completely accurate. As this is not the case, the planning process is more complicated.

Every forecast generated in the following components will be based on certain assumptions
and will be subject to statistical forecasting errors. Future enroliments will deviate from the
projected levels as birth rate and migration patterns vary. School system standards and
policies may also change as educational philosophies and goals evolve. Existing facility
conditions will change because of age, vandalism, and other unforeseen events. Costs and
revenues will fluctuate with national and local economic conditivns and voter attitudes.

The success of the planning effort will depend largely on the quality of the assumptions on
which the projections are based. These, in turn, must rest upon the judgement and intuition
of the individuals on the school planning team. Their combined perception of subjective

7
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probabilitizs are critical to the formulation of a relevant plan,

The analysis of a problem under conditicns of uncertainty requires that a distinct set of
procedures be [oliowed: tne options available for gathering information must be listed; the
possible events that eould occur must be eonsidered: the probability that any particular
event will occur must be evaluated: and preferenees for alternative courses of action must be
stated. 1t is important that the decision maker seek a course of action consistent with his
personal judgements and preferences and that he consciously monitor the consistency of his
subjective inputs and tneir implications for action

Anyone making the statement that a single forecast of population, fiscai resources, or any
other variable will be 100 pereent aeceurate either believes he has an audience of fools or is
fooling himself, Very few forecasts have been “‘right on the money.” Placing an upper and
lower limit on forecasts represents a traditional technique for gaining more confidence in the
projections whiech are denived. Confidence intervals can be determined objectively by using
established statistical procedures. or subjectively by making reasonable assumptions.

Statistical procedures exist for calculating the probability that the mean of a population will
fall within a certain interval based on the statistical variation and the relative size of a sample
of that population. For example, given the heights of 100 of the 400 sixth grade children
Within a hypothetical school district. one could calculate a confidence interval or band based
on the variance in height of the 100 sixth graders and the size of the sample population
refative to the total population. This interval might be calculated so that there would be a
ninety-five pereent chanee (or some alternative. depending on the desired confidence level)
that the average height of all 100 sixth graders would fall within that confidence band,

At first glance these statistical procedures might seem useful to school facility planners in
their ealculation of enrollment or fiscal projections. However, since confidence intervals
must be based on the variance in historical data. one would. in effect, be assuming that the
variance in future data would be the same as it has been. If, as in the above example, the
variance in the data was known. it could be said with 100 percent certainty that the
confidence band would offer a ninety-five nercent chance that the mean of the total
population would fall within the band. But when. as in the case of projections, the variance
in the data is not known. the above statement no longer applies. No longer could a planner
be certain that a given confidence band would offer the desired confidence level. Even
though the historical data might suggest that a projection would fall within, for example,
plus or minus thirty students of the actual number ninety-five percent of the time, in reali'y
the impact of future conditions might insure that this range was only an cighf_v percent
confidence interval. Stated another way for any given projection there might be only a fifty
percent chance that plus or minus thirty students would in fact constitute a ninety-five
percent confidenee b~:

In situations that requu. orecasting. subjectively determined upper and lower limits offer
more useful guidehines with which to work. Several precautions must be taken into
consideration when determining these upper and lower limits. In most cases the upper limit
should not be determined by assigning maximum values to all the variables involved in the
foreeast. This would result in a grossly exaggerated limit because of the fact that there is
very little chance that all the variables incorporated in the forecast would reach their
maximum values in the same time period. A more realistic approach would involve assuming
maximum feasible values for each variable, one at a time. The resulting forecasts would be
recorded to determine which variable had the most influence on the forecast. After making a
subjective assertion as to those variables most likely to obtain their maximum values, an
upper limit could be derived, using maximum values for the variables identified as most
volatile and influential. The same procedure could be followed to determine a lower limit,
beginning with minimum feasible values for each variable.

Regardless of whether a confidence interval is determined statistically or subjectively, it
should be noted that the forecast certainty will vary inversely with time. Therefore a
confidence band must expand over time to maintain any given confidence level. This infers
that a point in time exists beyond which the certainty of a forecast, including its confidence
band, is so diminished as to render it worthless for planning purposes. A second factor must
also be considered in the process of making projections, the length of the planning period.

If there were no uncertainty associated with enrollment and fiscal forecasts, the planning
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pericd would usually extend to the normal life of a school building. A facility that could be
used for forty years would be designed and located in light of forty-year forecasts. However,
because forecasting error increases, often exponentially, with time, such a long-range time
frame will rarely make sense. The question is how far into the future a forecast should be
made before it is considered useless.

Since the life of most school facilities will exceed the time beyond which a forecast will have
totally lost its reliability. the planning period will usually be shorter than the life of a
building. In situations involving new construction it might be advantageous to match the
planning period with the bond or loan retirement period so that the projected utility of the
building would extend for at least as long as the time for which the building was being paid.
In some cases this also may be an unattainable goal since a normal debt retirement period of
tweitty wezrs may often exceed the period for which an enrollment forecast is reliable. One
constraint that should be observed in establishing the minimum :2ngth of a planning period
is the capital construction time. A planning period should extend at least as far into the
future as the time necessary for fund raising, iand acquisition, and construction of the
facility. Otherwise, a building could become obsolete before it was ever occupied.

The determination of an outer limit to the length of the planning period requires subjective
considerations regarding forecasting error. Assume that an enrollment forecast of plus or
minus thirty students from the actual total enrollment was believed acceptable for a
hypothetical school district. Further assume that a decision was made not to use forecasts
extending beyond that point in time where there was less than a 50-50 chance of
maintaining the above confidence interval. Based on characteristics particular to an
individual school district, considerations could be made to determine how far into the future
the certainty of a given confidence interval would be maintained.

This approach defines “uncertainty” as the probability of exceeding predefined confidence
intervals for a given projection. If, for example, the hypothetical school district had
experienced steady enrollment growth and there were no indications that this trend would
vary significantly, the school planner might judge that forecasting error would increase by
only two percent per year. Beginning with the current year, where “uncertainty’’ is zero, the
“uncertainty” factor could be compounded two percent a year until fifty percent
“uncertainty” was reached, thus delimitii:g the planning horizon. For the first year in the
planning period there would be only two percent “uncertainty” that the enrollment
projection would not fall within thirty students of the actual enrollment. In the second year
of the planning period, using the formula (1+u) -1, where u is the percent change in
“uncertainty” per year, and n is the year of the planning period ‘“‘uncertainty” would equal
(1.02)“ -1, or 4.04 percent. This progression would continue until year twenty when
“uncertainty’ would reach 48.6 percent The planning period based on a two percent change
in “uncertainty” per year would be twenty years. If conditions in the school district were
such that a five percent increase in “‘uncertainty’ per year appeared more likely, the
planning period would be cut almost in half, as shown in Figure 1-2.

PERCENT UNCERTAINTY

50% b e  — e e e g — e o MR G T G e s G Seews s
5 % per year 2 % per year

PLANNING PERIOD
1 3

L

5 10 1I5 2;) 2l5 (YEARS)
FIGURE 1-2 ALTERNATIVE PLANNING HORIZONS

In addition to the deterioration in forecasting confidence, a second factor may be important
in establishing the planning period. Many users will want to consider the cost of making a
mistake. Even in situations that are unstable to the degree that no confidence is warranted in
the forecasts beyond a few years, it may be desirable to examine the consequences of a
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decision if certain unexpected events, and hence projections, did materialize,

This approach is based on the premise that while it is often not possible to make long-term
projections with any certainty, the ease or difficulty of dealing with alternative ‘“‘scenarios”
can be examined. If the cost of being unprepared for a particuler set of enrollment or fiscal
conditions was great, the district might want to retain obtioas for dealing with this
eventuality, despite the probability of its occurrence being small. Users concerned with the
consequences of possible enrollment or fiscal conditions may want to extend the planning
period beyond that point for which there is reasonable certainty regarding specific
projections. In most ¢ases a minimum ten-year planning period is recommended.

Once the length of the planning period has b 1 established, the school planner must focus
attention on when during the planning period facility changes should take place. Relevant
subjects for consideration are the direct relationship between forecast error and time,
economies of scale, interest rates, and building cc .. inflation.

Since one can be more confident in the accuracy of short-range as opposed to long-range
forecasts, 1t follows that planning facility changes to meet immediate demand will be safer
than building far ahead of projected demand. If the years of the, planning period were ranked
according to an “‘uncertainty” schedule such as those developed above, attention would
focus on the earlier years in the planning period. For example, a fifteen-year enrollment
forecast for a hypothetical school district might dictate the need for a 2,000 student
capacity facility at a particular location by the twelfth year of the planning period.
Construction of the facility early in the planning period, far ahead of demand, could offer
the best facility mix over the entire period if the enrollment projections proved to be
accurate. But the uncertainty schedule for this district might indicate the enrollment
projections during the last years of the period to be so indefinite that it was deemed unwise
to build the entire facility. Instead, a smaller facility might be approved in a different
location designed to serve the demand forecasts for the first five years of vne period.
Economies of scale. The relative accuracy of short-range forecasts is only one of the factors
which must be considered in the timing of facility decisions. Economies of scale constitute a
second factor; however, in the school planning context, this concept cannot be assigned its
traditional meaning. Normally, economies of scale measure different levels of output
corresponding to facilities of different size. Unfortunately there is no easy way to measure
educational output. One can judge. but not measure, whether the size of a facility has any
bearing on the quality of education offered. For purposes of school facility planning,
economies of scale can only be measured in terms of operating and building costs for
facilities of different size. Given this qualification. some users may choose to estimate
potential savings due to economies of scale in the following manner:

1. Collect construction cost data on various large and small facilities within the district or
metropolitan area. To the extent possible these should be characterized by a similar level of

amenities.
2. Correct the construction cost figure of each facility for inflation using the following

formula:

x ) CCp
CCI
B CCID

where:

X = construction cost corrected for inflation,

CCl,, =local construction cost index in the base year (usually 100},

CClD = |ocal construction cost index for the period in which the facility was built, and
CCD = actual dollar amount of the construction costs.

3. Divide each inflation corrected construction cost by the fiour spuce for the associated
building. This will result in a dollars-per-square-foot figure for enci: facility. Comparison of
these figures should indicate which schools, larpe or small, k. iistorically been more
economical to build in the area.

4.  Another economy of scale consideration involves operating costs, including custodial
and administrative overhead. Personnel and maintenance costs must be allocated to each
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school according to staffing patterns. Then divide the operating expenses of each school in
the district by the corresponding number of square feet of floor space for each school and
compare the figures. This may reveal any economies of scale in the operating expenses for
lacilities of various size.

The above information will provide a second guideline for the timing of facility changes.
Consider the previous example, where a long-range forecast dictates the need for “x”
amount of additional space. The additional space could be built in stages with the
construction of several small facilities to hedge against the possibility of a downturn in the
demand for space. Or one iarge facility could be constructed which would have the required
additional space for the entire period. If the economies of scale associated with the large
building outweigh the uncertainty of the long-range forecast, then the larger facility should
be built in advance of projected demnand. :

Interest Rates. Interest rates, or the cost of money, is a third factor that should relate to the
staging of planned facility changes. Bonded indebtedness has traditionally been the common
source of revenue for financing school facility construction and modernization. Interest rates
on municipal bonds may vary as much as one percent within a year. Additional rate variation
may occur depending on tne type of bond, size of the issue, and bond rating of the issuing
authority. The probable directicn of long-term inierest rates and the district’s bond rating
will have to be analyzed. If it is suspected that interest rates will increase (and/or the bond
rating fall), there will be pressure to build sooner rather than later. Alternatively if there isa
chance that the bond rating may increase in the future (and/or interest rates may fall), then
there may be an incentive to postponc construction. A combined increase or decrease in
interest rates and bonding rating could offset each other, thus offering no guidance in
deciding when to build.

Inflation. The effect of building cost inflation must be considered in conjunction with
interest rates and the district’s bond rating. The basic question is whether the impact of
inflation on a school district’s expected revenue: will be comparable to the impact on
construction costs. Several possibilities exist. Costs and revenues could increase or decrease
at the same rate, resulting in no incentive to build at one point in time over another. Costs
could rise at a slower rate than revenue, in which case postponement of construction would
be favored, or vice versa.

Differences in the cost of money and ¢onstruction must also be considered. An evaluation
will be especially difficult when material and labor costs are expected to rise in conjunction
with falling interest rates. An attempt should be made to estimate when, and if, rising
material and labor costs will offset potential savings due to declining inte:est rates.

Subjective assertions are necessary in every category of school planning. A major element in
the success of any planning e{fort will be the knowledge and understanding that each
planner has of a particular school district. Confidence intervals can assist in the forecasting
effort and should play a role in determining the length of the planning period. Once the
planning period has been identified and the projections made, judgements regarding
uncertainty, economies of scale. interest ra'es, and iflation must all be considered jointly in
the timing of facility cnanges.
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Chapter 2. Enrollment
Component

The objective of this chapter is to assist in the forecasting of future public school
enrollments. Procedures are provided for the development of forecasts for total school
system enrollment levels, errollments in each grade, the geographic distribution of
enrollments, and the racial coniposition of future public school students.

\

The general approach emphasized throughout the chapter is based on the assumption that no
statistical forecasting technique is adequate unless it is tempered by professional judgement
and experience that recognizes the unique characteristics of an individual school district.
Projections gencrated by the procedures in this chapter should not, therefore, be accepted
without reservation or modification. These forecasts should be viewed as an initial baseline
from which to deviate when conditions are not sufficiently explained by the assumptions
inherent in the procedures used.

Section 2.2 includes four distinct techniques which may be used for forecasting total school
system enrollment levels. The basic rationale of each technique is described briefly and the
associated computational procedures are outlined in this section.

The cohort survival technique is presented first. This method is generally used as a
short-range forecasting tool (i.e., one-to-five years). It is based on the calculation of 2 series
of survival rates, each of which indicates the fraction of students in one grade in a given year
who ‘survive’ to the next grade in the next year. The survival rates will thus encompass all of
the individual factors influencing enrollments, such as migration and retention rates.
Enrollments in the initiai grade are estimated independently on the basis of past birth data.
This technique may be particularly appropriate for school districts where the principal
source of uncertainty as to future enrollment levels can be attributed to changes in the birth
rate or the age distribution of the population, and where other factors such as migration
rates are expected to remain stable or continue to change at the same rate as they have in the

past.
21
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The second technique & entitled time trend projections. This method also lumps the effect
of individual phenomena togetner and simply extrapolates the specified enrollment trend.
An advantage of this technique is that the user is allowed considerable freedom in the
selection of an appropriate trend curve. Therefore, the projections are not entirely
constrained to an exact replication of past trends, but reflect the user’s perception of the
most likely pattern of future enrollments.

The ratio method is presented next. Foreeasts derived using this technique are based upon
currently available projections of trends for some larger region of which the local school
district is a part. In general larger regional forecasts are more reliable than forecasts for a
s.nall geographie area. Thus. if the relationship between the larger area and the local school
system is reasonably stabie, this technigae may be useful in deriving longer range forecasts.

The dwelling unit multiplier technique is the fourth method presented for projecting total
school system enrollments. This technique involves the generation of separate forecasts of
future dwelling unit growth (by type of dwelling) and of the yield of public school
enrollments applicable to these dwellings. This method may be especially appropriate in
growing school districts where a major portion of the enroliment growth is expected to stem
from future residential development.

The user is encouraged Lo examine these techniques carefully to determine those which may
be appropriate in eacli school system. It is further suggested that several techniques be
utilized. Comparisons of several forecasts whicn have been derived independently using
different techniques may provide valuable insights into future enrollment patterns. If these
forecasts are quite similar, the associzted uncertainty may be of less significance. If they are
very dissimilar, it may be possible to ‘ocaix the source of the discrepancy and thus avoid the
possibility of relying on forecasts wh ch ure based upon an invalid set of assumptions. The
task of reconciling several sets of forecast values is discussed at the end of this section.

Of the four ¢nrollment forecasting techniques presented in Section 2.2, only the cohort
survival technique specifically derives estimates of enrollments by grade. Section 2.3 thus
contains a method whereby an estimate of enrollments in each grade may be generated. A
modified formulation of the cohort survival technique is used to allocate the total
enrollments which have been previously forecast to various individual grade levels.

Section 2.4 1s concerned with the geographic distribution of future enrollments. Two levels
of geographic detail arc considered.In the first part of this section, projection techniques for
relatively large regions within the school system are considered. These regions are defined as
the largest areas within a district about which generalizations can be made concerning past
and expected future densities and growth patterns. Each region thus defined will consist of
relatively homogeneous neighbornoods. The suggested forecasting approach for these regions
is simply to reiterate the most appropriate of the total enrollment forecasting techniques,
using input data which pertains only to that region. The second part of Section 2.4 involves
the allocation of total regional enrollments (or system wide enrollments if no regional
breakdown has been undertaken) to a number of smaller areas contained in the region. The
enrollment in each of these smaller areas is initially forecast, using a modified dwelling unit
multiplier technique. These initial area forecasts are then adjusted so that they conform to
the forecast for the region, as it is assumed that these regional forecasts are more reliable
than forecasts derived for the smaller areas.

The racial composition of future enrollments is examined in Section 2.5. The approach
suggested in this section involves a reiteration of any of the previous procedures, substituting
wherever appropriate non-white enroliment data for total enrollment information.

The last section of this chapter, Section 2.6, briefly looks at the uncertainty associated with
the enrollment forecasting. An attempt is made to measure the extent of this uncertainty by
presenting a procedure for calculating confidence intervals for the initial forecasts. This
procedure involves the reiteration of previously described procedures, using reasonable
expectations of the likely high and low values which various inputs might take in each year
of the planning period.

None of the techniques included in this chapter can adequately handle all of the multitude

of possible contingencies. Adjustments should be made to the basic forecasts wherever it is
possible to anticipate and quantify any future conditions which might cause the actual
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2.2

2.2.1.1

Total Enrollment
Forecasts

The Cohort
Survival Technique

General Design

enroliment level to deviate from the lurecast value. This adjustment process is discussed in
the second part of Section 2.6.

Prior to tre execution of the procedures contained in the balance of this chapter, an
appropriate planning horizon must be chosen. The length of the planning period may be
influenced by the specific forecasting tecknique chosen. However, as stressed in the first
chapter, many additional factors should be cons:dered.

Capital planning and budget.ingwis essentially a long-range activity. The user is therefore
encouraged to consider a planning period of at least ten years for enrollment forecasting
purposes. While the degree of uncertainty will increase rapidiy as forecasts are extended
farther into the future. some measurement of long-range demands srould pe attempted.

Four techniques are presented below for projecting the total number of students within a
school district: cokorl suiviva', time series anaiysis, the rat:o method, and the dwelling unit

method.

The cokort survival { or grade progression) tecknique is the most commonly used enrollment
forecasting metnod. The data requitements are not extensive and the necessary
computations are relatively simple and straigitforward.

This forecasting technique involves the calculation of a series of ‘survival rates’ which reflect
the proportion of students in a given grade and year who progress or ‘survive’ to the next
higher grade in the next school year. These rates may be calculated using the equation
below:

E

SR Bivr, o1 1 B

i+l
where SR represents the survival rate from grades i to i+1, and E; ; the enrollment in grade i
in school vear j. For example, suppose that there were three hundred (300) students enrolled
in the fourth grade in il:e 1973-74 school year, and that there were two hundred and
eighty-five (285) students enroiled in tke fifth grade in the 1974-75 school year. The cohort
survival rate in this case would equal 0.95 (i.e.. 285/300) Survival rates are calculated
similarly for several previous years. The average of these past survival rates is then applied to
current enrollment data to obtain estimates of future enrollment levels. For example,
suppose that the average survival rate for students progressing from grade four to grade five
was calculated from historical enrollment figures and found to equal 0.97. If there were
three hundred (300) students enrolled in the fourth grade in the current school year, then
ninety-seven percent (97% or 0.97) of these students would be expected to ‘survive’ to the
fifth grade in the next school year. The estimated enrollment in the fifth grade for the next
school vear would thus be two-hundred and ninety-one (i.e. 0.97 x 300 = 291). Average
survival rates for each pair of consecutive grades may be similarly computed and applied to
current enrollments to derive forecasts for each grade. These average survival rates may be
further applied to subsequent years over the planning horizon so that enrollment forecasts
may be generated as far into the future as desired.

All of the factors which may influence the progression of students from one grade to the
next are Jumped together and mea-ured simultancously by the cohort survival rate. These
factors include migration patterns, drop-out, retention and death rates, as well as public
versus private school preferences. For this reason, the survival rates may be either greater or
less than one depending on the net effect of all such factors. The use of the cohort survival
technique does not facilitate an examination of any of these factors individually. The use of
the average of previous survival rates in the generation of forecasts implicitly assumes that
historical trends in these factors will continue relatively unchanged.

Where this assumption is thought to be appropriate, the cohort survival technique should
provide reasonably valid enrollment projections. However, in school systems where these
factors are expected to deviate from patterns exhibited in the past, the use of this technique
may result in serious forecasting errors. The user in this case should rely upon the cohort
survival method only for that period of time over which such factors are expected to remain
stable or continue to change at rates similar to those exhibited in the past. For this reason
the cohort surviva! method is frequently used in generating short-range forecasts, from one

to five years.
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Cohort survival rates cannot estimate the initial grade enroliment for kindergarten or first
grade. This task must be accomplished independe:.tly. The technique used here to forecast
enrollments in the initial grade involves an examination of the historical relationship
between the initial grade enrollment and the number of births which occurred five years
previously. A six-year lag would be appropriate where kindergarten is not offered. Births
occurring within the school district boundaries, or county-wide (or municipal) birth data,
may be used. A ‘birth survival’ rate will be used to reflect the relationship between the two
variables. This rate may be computed as follows:

BSR = El,t / Bt'ﬂ
where BSR represenis the ‘birth-survival’ rate, Ey , represents the enrollment in the initial
grade in year t, and B, , represents the number of births in year t-a, a being the average age
of students enrofled in the initial grade. The average of birth-survival rates for several
previous years may be ipplied to subsequent birth data to provide an estimate of future
initial grade enrollments.

The relationship between initial grade enrollments and births oceurring within the school
system’s boundaries should represent a more reliable predictive measure than would the
relationship between initial grade enrollments and county births if, of course, these two
jurisdictions are not contiguous. However, in cases where school system boundaries are not
contiguous with a county or municipality, birth information may be unavailable or quite
difficult to obtain. In addition, where county birth projections are likely to be available
through some public agency, e.g., the county department of planning, school system
projections may not be as readily available or as reliable. If school system births are available
and forecasts of future births for this jurisdiction have been generated and are accessible,
they should be used in the calculation of ‘birth-survival® rates. If school system birth data is
available but forecasts of these births are not, this measure may still be appropriate where
the planning horizon of the user does not exhaust the historical birth data, The choice of the
precise measure of birlhs to be used in the ealculation of birth-survival rates is left to the

discretion of the user.
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PROCEDURES FOR FORMS A, B, C, D.

COHORT SURVIVAL PROCEDURES

This section presents a series of steps for projecting enrollments using the cohort survival technique. The
necessary computations require the use of four forms. Examples of completed versions of these forms are
illustrated at the end of this section. Data requirements are limited to historical enrollment information by grade
and birth statistics. Birth projections are necessary when the planning period is to exceed five years.

Step 1. First determine the number of years of historical data which are to be considered in deriving the survival
rates. No single criterion is appropriate in making this decision and hence the selection will, of necessity. be an
arbitrary one. The user is encouraged to reiterate the procedures outlined in this section, using a varying number
of previous years to determine the extent of any differences which might arise. If the enrollment forecasts vary
greatly, depending on the amount of historical data used, this variation may indicate that ihe assumptions
underlying the technique itself are inappropriate. The user in this case may wish to consider alternative
forecasting techniques.

Label the years for which historical data will be considered at the top of Form A, with the earliest year at the far
left and progressing consecutively to the current or most recent year at the right of this form. These same years
should also be labeled at the top of Form B.

Step 2. Label the grades encompassed by the school system on Form A, beginning at the top with the highest
grade and continuing down to the lowest grade at the bottom. These grades should be similarly labeled on Form

D.
Step 3. Enter the enrollments in each grade for each year labeled on the corresponding lines of Form A.

Step 4. Calculate the survival rates and enter them into the boxes found on Form A. The number to be entered
in each box may be computed by dividing the number on the line immediately to the upper-right of the box, by
the number found on the line immediately to the lower-left of this same box. An example of this procedure is
presented in Figure 2-1.

_785 - 934
765 735 787
— 934
787 711 711 = 960
960 o
741

FIGURE 2—1 SURVIVAL RATE CALCULATIONS

Step 5. The average survival rate from one grade to the next is found by taking the average of each row of boxes
on Form A. These averages should be entered in the last column on the right of Form A and in the first or left

hand column of Form D.

Step 6. Enter enrollment in the initial grade, either kindergarten or first grade when kindergarten is not offered,
on the first row of Form B for each of the years labeled.

Step 7. The age at which students enter the initial grade should now be subtracted from the years appearing
above the first row in Form B and the results entered above the second row of this form.

Step 8. Enter the selected measure of births for each of the years indicated on the second row of Form B.

Step 9. Divide each of the valueson the first row of Form B by the value on the second row. Enter the results on
the third row of this form. These values represent the birth-survival rates.

Step 10. Compute the average of the birth-survival rates on the third row of Form B and enter the value at the
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bottom of the form.

Step 11. Label the years of planning horizon in the spaces provided directly above the second row of Form C,
not including the current year, beginning with the first year of the foreeast period at the far left and progressing
consecutively to the last year of the chosen planning horizon.

These same years should be similarly labeled at the top of Form D, this time, however, beginning with the current
year and continuing through the last year of the planning horizon.

Step _12. As was done in Step 7, subtract the age at which students enter the initial grade from the years
appeuring above the second row of Form C, and place the resulting values above the first vow of this form.

Step 13. For each of the years indicated above the first row in Form C, enter on the first row the number of
births, either using historical data, or forecast values where appropriate.

Step 14. Multiply each of the values found on the first row of Form C by the average birth survival rate found at
the bottom of Form B. Enter the products on the second row of Form C. Enter these same values on the row
corresponding to the initial grade enrollment found on Form D for each of the corresponding years over the
planning period, beginning with the first year of the forecast period, i.e., tha first, or far left, value on the row
corresponding to the initial grade, should be left blank at this time.

Step 15. In the second column of Form D, enter the correct enrollments for each of the grades labeled.

Step 16. The forecast enrollments may now be estimated for each grade in each year over the planning period.
Multiply the value found on any line in Form D by the average survival rate four:d in the far left-hand box on the
same row, and enter the resulting product on the line immediately to the upper-right of the initial line. An
example of this procedure is shown in Figure 2-2.

647 625 566 938 x 646 = 606
934 669 606 587 934 x 606 = 566
938 646 626 970

FIGURE 2—2 FORECASTING ENROLLMENT USING AVERAGE SURVIVAL RATES

Step 17. Finally, calculate the estimated total enrollment for each year over the planning horizon. This is done
by summing the values in each column of Form D and entering this sum on the last row of the form.
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Time Trend
Projections

General Design

Curve Selection
Considerations

A frequently used method of projecting total enroliment is .imply to extrapolate the past
trend. This mav be done by statistically estimating the curve which appears to best fit the
historical observations. Used in conjunction with a generous portion of sound professional
judgement regarding future enroliment trends, this technique may represent a useful
forecasting tool.

This technique requires that the user specify the general shape of the curve which is most
likely to reflect the expected enrollment trend over the chosen planning period. The
selection of a particular type of curve is more important in obtaining an accurate enrollment
forecast than the statistical estimation of that curve. For this reason careful consideration
should be given to all potentially important factors prior to making this selection. These
factors would include expected birth rates, migration. retentions, dropouts, deaths, public
versus private school preferences, and future housing patterns. Although not explicitly
considered, expectations regarding 2ll of these factors will influence future paiterns of
enrollment growth or decline and should be subjectively examined before specifying a
particular curve tvpe.

Once a specific type of curve has been chosen, the historical total enrollment data may be
used to statistically estimate the exact configuration of this curve. The curve which has been
thus fitted to historical observations can then be used to derive future enrollment estimates.
The only data required is historical total enrollment figures, and in some cases, depending on
the type of curve chosen, an estimate of the ultimate maximum or minimum level of total
enrollment. Specification of these maximum or minimum values will once again require
careful judgement on the part of the user.

The procedure to be used in the estimation of the ‘best fit’ curve is that of simple linear, or
straight line regression. The total enrollment data is regressed against time. Since several of
the curves presented are nonlinear, various data transformations are necessary. These
transformations will depend on the nature of the curve tvpe and are described below, as are
the steps necessary to perform the regression procedures and the calculation of forecast
enrollment levels.

Two fundamental tasks are involved in the generation o7 enroliment forecasts using time
series projections: 1) The selection of a curve which is thought te b= the most reflective of
the future trend in enrollments, and 2) The actual computations involved in the statisticai
estimation of future enrollments. Three types of curves are presented below. The selection
of a particular curve will determine which of the specific procedures should be executed.

Each of the curves described below represents a different set of assumptions about the likely
pattern of future enrollment growth or decline. The user should select the most appropriate
of these curves, but is encouraged to repeat the procedures, using several different curves, in
order to examine and evaluate their relative impact on the subsequent enrollment forecasts.
These curves are grouped and presented according to the data transformations associated
with their selection. Prior to the selection of a particular curve, the user should carefully
graph the historical enrollment data. This will assist in the selection process by allowing a
visual comparison of previous enrollment patterns with any potential future trend.

Tvpe A: Linear Growth or Decline. The least complicated of potential future enrollment
patterns may be represented by a straight line, as in Figures 2.3 and 2-4, which show
examples of straight line growth and decline respectively. In both of these curves the rate of
absolute change in enrollment is seen to remain constant. If past enrollment trends exhibit
such straight line growth or decline, and if this same type of pattern is expected to continue
over the chosen plunning horizon, then this simple linear relationship may be the appropriate
projection curve te use.

It must be cautioned, however, that the use of a straight line curve implies that the absolute
rate of growth or decline will continue over the entire planning horizon. This may be a valid
assumption, particularly where this rate of change is gradual, the curve does not slope
steeply upward or downward, or where the planning horizon is relatively short. However, it
should be kept in mind that in a school district with fixed geographic boundaries,
enrollments are unlikely to increase or decrease without bounds. It is more likely that, in the
case of growth, there is some reasonable upper limit beyond which the school district’s
enrollment will not pass. This limitation stems from the fact that there is a limit on the
amount of land within the school district’s boundaries which is available or suitable for
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residential development. A similar limit to the ultimate level of decline would be expected to
exist. The straight line curve will usually be appropriate only in cases where the expected
growth over the chosen planning horizon does not approach the upper limit of such growth,
or where *he expected decline does not approach the expected lower limit.

ENROLLMENT ENROLLMENT

/

TIME TIME
FIGURE 2—3 LINEAR GROWTH FIGURE 2—4 LINEAR DECLINE

Tvpe B: Nonlinear Growth. All nonlinear growth patterns will be statistically estimated
using a logistics curve. The general configuration of the logistics curve is shown in Figure 2-5.
This curve is commonly used by demographers in forecasting population growth trends. It is
based on the assumption that there is some upper limit to the ultimate level of population. A
similar upper limit is likely to apply to school enrollments as well. The pattern of growth
exhibited by the logistics curve is one in v hich the school system progresses through a
period of rapid growth, but as the enroliment level approaches the upper limit to growth, the
rate of growth begins to diminish and eventually beccmes negligible.
L]

ENROLLMENT

TIME

FIGURE 2--5 LOGISTICS CURVE

Though the historical enroliment trend may not appear to follow a logistic growth pattern,
the logistics curve muy still be applicable. Suppose, for example, that the historical
enrollment data follows a pattern such as that shown in Figure 2-6. This growth pattern
cannot continue unabated over any appreciable period of time. If it did, enrollments would
reach unreasonably high levels. As the upper limit to enrollment is approached, the growtth
rate will begin to slow down, even though the absolute growth may occur beyond the choszn
planning horizon. In this situation, the S shape of the logistics curve may not be evidenced,
but it is nonetheless implied for some time period beyond the planning horizon selected for
examination. A similar situation may occur where the historical enrollment data follows a
pattern such as that shown in Figure 2-7. In this case, the rate of growth has already begun
to diminish so that the period of very rapid growth is not in evidence. Again the logistics
curve may be used to estimate this growth trend. The lower portion of the S curve will be
implied even though it has not been exhibited by the available historical data.

If a nonlinear growth trend is thought to be the most reflective of historical and expected
future enrollment levels, an upper limit to enrcllment will need to be specified. This upper
limit should be estimated in light of the amount of undeveloped, but developable, land
remaining within the school district boundaries, the likely impact of future birth and death

28



rates. the expected age distribution of the population, and so on. Because of the
uncertainties involved in the specification of such an upper limit, the user is encouraged to
repeat the procedures, specifying various values for this limit in order to examine the impact
of changing the assumptions about the future characteristics of the school system.

ENROLLMENT ENROLLMENT

TIME TIME
FIGURE 2—6 INCREASING FIGURE 2—7 DECREASING
RATE OF GROWTH RATE OF GROWTH

Tvpe C: Nonlinear Enrollment Decline. Nonlinear, or curved, decline patterns may be
statistically estimated with an inverted logistics curve which has a general configuration such
as that shown in Figure 2-8. This curve is based on the assumption that enrollment decrease
may not continue forever, but that the rate of decrease will diminish as the enrollment level
approaches surne lower limit. As in the case of the nonlinear growth curve, the historical
trend May not appear to follow the inverted logistic decline pattern, but this curve may still
be useful. Suppose. for example. that the historical enrollment data follows a pattern such as
that shown in Figure 2-9. Clearly this rate of decline cannot be maintained for any
appreciable length of time, or it would result in negative enrollment levels. The rate of
decline must diminish at some point, even though this point may occur beyond the chosen
planning horizon. Alternately the historical enrollment pattern may appear as in Figure
2.10. In this case, the rate of decline has already begun to decrease. The inverted logistics
curve may still be used to estimate the remaining portion of the trend. The upper portion of
the S curve will be implied even though it has not been evidenced by the available historical
data.

ENROLLMENT

TIME
FIGURE 2—-8 INVERTED LOGISTICS CURVE
ENROLLMENT ENROLLMENT

TIME TIME
FIGURE 2—9 INCREASING FIGURE 2—10 DECREASING
RATE OF DECLINE RATE OF DECLINE
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If a nonlinear pattern of decline is thought to be applicable, a lower limit to the level of
enrollment must be specified. This lower limit should be estimated on the basis of expected
future vacancy rates, community renewa! plans, and demographic trends. Again the
uncertainties associated with identifying a limit to enrollment decline should encourage the
user to reiterate the procedures and to examine the impact of different values of this limit.

The three types of curves presented previously represent varying assumptions regarding
future enrollments. The user should identify the particular curve type which is felt to be the
most reflective of future trends in the school district and which is also consistent with
historical enrollment patterns. Once a specific curve type has been chosen, the historical
enroliment data is used to generate estimates of future enrollment levels.
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PROCEDURES FOF. FORMS E, F, G.

TIME TREND PROCEDURES

The procedures to be followed using a time trend projection technique depend upon the nature of the curve
which has been selected. Three separate forins, along with instructions for their completion, are included, one for
viach of the curve types described above. Historic enroliment figures and estimates of the upper or lower
enrollment limits tfor curve tvpes B and C) constitute the only data requirements. An example of each technique
has been prepared to help fllustrate the use of the forms.

Tvpe A: Linear Growth or Decline. Users who have chosen a straight line or linear curve to represent the
expected enrollment growtn or decline over the planning period should follow the instructions presented below

for the completion of Form E.

Step 1. Select an appropriate number of historical observations to include in the subsequent calculations. It is
suggested that between five and ten years of historical enrollment data be used. However, because Type A curves
are linear, this decision should not be entirely arbitrary, but rather influenced by the nature of previous
enrollment trends. For example, suppose that ihe past enrollment data was graphed and appeared as in Figure
2.11. If all the historical data were used, the estimated trend would resemble Line A in this figure. This is
obviously not an appropriate trend line since it shows a continually increasing enrollment pattern, even though
enrollments have decreased for the last five consecutive years. In the absence of other information, a continued
enrollment decline would be expected. For this situation, only the last five years of data should be used because
these years show the trend which the user expects to continue. If only the last five years of data were used, the
estimated trend would resemble Line B in Figure 2-11, which appears to be a more realistic curve. The observed
enrollment data should therefore begin with the first year in which the trend expected in the future is evidenced

by the historical data.

ENROLLMENT

TIME
FIGURE 2—11 SAMPLE HISTORICAL DATA

The years included in the selected historical data set should be labeled on Line 1 (Form E), beginning with the
earliest year and progressing consecutively to the current, or most recent, school year. The current school year
must appear in Column 10. Where less than ten years of historical observations are used, there will be columns on

the left-hand side of Form E which will be left blank.

Step 2. On Line 2 number the years for which historical observations are used, beginning with the first year.

;

Step 3. Compute the average of the numbers on Line 2 and enter this average in the space provided on Line 3.

;

Subtract the value on Line 3 from each of the numbers on Line 2 and enter the results on Line 4.

wn
=
(3]

:.‘;

Square each number on Line 4 and erter the results on Line 5.

wn
lg
o,

Total the numbers found on Line 5 and place this total in the space provided on Line 6.

F’
[nd
1]
o

Enter the total enroliment for each of the years identified in Line 1 on Line 7.

wn
=
1]

~

Compute the average of the values found on Line 7. Enter this average in the space provided on Line 8.

F’
[nd
3]
*

Multiply each of the values on Line 4 by the corresponding value on Line 7. Enter the resulting products

F’
I
(2]
(-]

on Line 9.
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Step 10. Total the value on Line 9. Enter this total in the space provided on Line 10.
Step 1i. Divide the value on Line 10 by the value on Line 6. Enter the result on Line 11.

Step 12. Multiply the value on Line 11 by that on Line 3. Enter the result on Line 12:

Step 13. Copy the values found on Line 1 onto Line 13. Beginning in Column 11, label each year over the
n!anmng horizon. Line 13 will thus contain the years covering the historical data period, as well as the years of

the planning period.
Step 14. On Line 14 consecutively number (beginning with one) each of the years which are shown on Line 13.

Step 15. Subtract the value on Line 12 from the value on Line 8. Enter this same number in each column of Line
15 (ignoring those columns on either the extreme right or the extreme left in which there is no corresponding

value found on Line 14).

Step 16. Multiply each of the values on Line 14 by the value on Line 11. Enter the products on Line 16.

Step 17. Add each of the values on Line 15 to the corresponding value on Line 16. Enter the resulting values on
Line 17. I hese values represent the estimated enrollment for each of the years identified on Line 13. The values
through Column 10 will give an indication of how closely the fitted curve comes to approximating the actual
enroliments. The values in the remaining columns, Column 11 on, represent the forecast level of enrollments for

each year over the planning horizon.

Tvpe B: Nonlinear Enrollment Growth. Users who have chosen a nonlinear growth curve to represent the
expected enrollment trend should follow the instructions outlined below for the completion of Form F.

Step 1. Select an appropriate number of historical observations to include in the subsequent calculations. In
general between five and ten years of historical enrollment data should be used. If, however, some substantial
period or enrollment decline occurred at the beginning of any potential span of observations, as in Flgure 2.12,
the data for these years should not be used in this procedure.

ENROLLMENT

OBSERVATIONS THROUGH
! YEAR “A” ARE DISCARDED

TIME

FIGURE 2—-12 SAMPLE HISTORICAL DATA

The years included in the selected historical data set should be labeled on Line 1 of Form F, beginning with the
earliest year and progressing consecutively to the current, or most recent, school year. The current school year
must appear in Column 10. Where less than ten years of historical data is used, there will be columns on the far

left-hand side of Form F which will be left blank.

Step 2. On Line 2 number the years for which historical observations are used, beginning with the first year.
Step 3. Compute the average of the numbers on Line 2 and enter this average in the space provided on Line 3.
Step 4. Subtract the value on Line 3 from each of the numbers on Line 2 and enter the results on Line 4.
Step 5. Square each of the values on Line 4 and enter the results on Line 5.

Step 6. Total the numbers on Line 5 and place this total on Line 6.
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Step 7. Enter the total enrollment for each of the years identified in Line 1 on Line 7.

Step 8. Enter the expected ultimate maximum enrollment level that it is believed the school district will achieve
on Line 8.

Step 9. Divide the value on Line 8 by each of the values on Line 7. Enter the resulting values in the appropriate
columns of Line 9.

Step 10. Subtract one (1.0) from each of the values on Line 9 and enter the resulting values on Line 10.

Step 11. Determine the natural logarithm of each of the values on Line 10 and enter these logarithmic values on
Line 11. Natural logarithmic values of real numbers may be found in any handbook of mathematical tables.

Step 12. Compute the average of the values on Line 11 and enter this average on Line 12.

Step 13. Multiply each value on Line 11 by the corresponding value on Line 4. Enter these products on Line 13.
Step 14. Calculate the total of all of the values on Line 13 and enter this total on Line 14.

Step 15. Divide the value on Line 14 by the value on Line 5. Enter the resulting value on Line 15.

Step 16. Multiply the value on Line 15 by the value on Line 3. Enter this product on Line 16.

Step 17. Copy the values on Line 1 onto Line 17. Beginning in Column 11, label each year over the planning
horizon. Line 17 will thus contain the years covering the historical data period as well as the years of the planning

period.
Step 18. On Line 18 consecutively number, beginning with one, each of the years which are labeled on Line 17.

Step 19. Subtract the value on Line 16 from the value on Line 12, Enter this same value in each column on Line
19, ignoring, of course, those columns on either the extreme right or the extreme left in which there is no

corresponding value found on Line 18.
Step 20. Multiply each of the values on Line 18 by the value on Line 15. Enter the products on Line 20.

Step 21. Add each of the values on Line 20 to the corresponding value on Line 19. Enter the resulting values on
Line 21.

Step 22. Determine the natural antilogarithm of each of the values on Line 21. Enter these antilogarithms on
Line 22. Antilogarithmic values of real numbers may be found in any handbook of mathematical tables.

Step 23. Add one (1.0) to each value on Line 22 and enter the resulting values on Line 23.

Step 24. Divide the value on Line 8 by each of the values on Line 23. Enter the results on Line 24, These values
will represent the estimated enrollment for each of the years identified on Line 17. The values through Column
10 will give an indication of how closely the fitted curve comes to approximating the actual enrollments on Line 7.
The values in the remaining columns, Column 11 on, represent the forecast level of enrollments for each year over

the planning horizon. -

Type C: Nonlinear Enrollment Decline. Users who have chosen to use the inverted logistics curve to represent
the expected enrollment decline pattern should follow the instructions outlined below for the completion of

Form G.

Step 1. Select an appropriate number of historical observations to include in the subsequent calculations. Again,
between five and ten years of historical enrollment data should be used unless there was a significant period of
enrollment growth which occurred at the beginning of any potentizl span of observations, as in Figure 2-13. Data
for these years should not be used in the procedure.

In a subsequent step, the user will have to specify the maximum enrollment level for the school district. Since a
Type C decline curve has been selected, this peak enrollment level should be easily identified from the historical
data. The time period containing this peak enrollment level must not be included in the historical observations
used in the subsequent operations of this procedure. In other words, the historical data set must begin in some
time period after the maximum enrollment level was reached. If there are not a sufficient number of observations
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to make the exclusion of this peak value feasible, then the user should subsequently specify the maximum value
as being equal 1o one hundred and one percent of the actual peak enrollment; i.e., multiply the peak enrollment
by 1.01 and use the resulting product as the maximum.

ENROLLMENT

\
/ AN ORSFRVATIONS THROUGH
\ YEAR “A” ARF, DISCARDED

A TIME

FIGURE 2—13 SAMPLE HISTORICAL DATA

The years included in the selected historical data set should be labeled on Line 1 of Form G, beginning with the
earliest year and progressing consecutively to the current, or most recent, school year. The current school year
must appear in Column 10. Where less than ten years of historical data are used, there will be blank columns on

the far left-hand side of Form G.
Step 2. On Line 2, number the years for which historical observations are used, beginning with the first year.

Step 3. Compute the average of the numbers on Line 2 and enter this average on the space provided on Line 3.

Step 4. Subtract the value on Line 3 from each of the numbers on Line 2. Enter the results on Line 4.

Step 5. Square each of the values on Line 4 and enter the results on Line 5.

Step 6. Total the numbers on Line 5 and place this total on Li'ne 6.

Step 7. Enter the total enrollment for each of the years identified on Line 1 on Line 7.

Step 8. Specify on Line 8 the expected lower limit to the future enrollment level.

Step 9. Subtract the lower limit on Line 8 from each of the values for enrollments on Line 7. Enter these values

n Line 9.

[=]

Step 10. Enter the maximum enrollment level on Line 10.
Step 11. Subtract the value on Line 8 from that on Line 10. Enter the result on Line 11.

Step 12. Divide the value on Line 11 by each of the values on Line 9. Enter the resulting values in the
appropriate columns of Line 12.

Step 13. Subtract one (1.0) from each value on Line 12. Enter the results on Line 13.

Step 14. Determine the natural logarithm of each of the values on Line 13 and enter these logarithmic v2lues on
Line 14. Natural logarithms may be found in any handbook of mathematical tables.

Step 15. Compute the average of the values on Line 14 and enter this average on Line 15.

Step 16. Multiply each value on Line 14 by the corresponding value on Line 4. Enter these products on Line 186.
Step 17. Calculate the total of all the values found on Line 16 and enter this total on Line 17.
Step 18. Divide the value on Line 17 by the value on Line 6. Enter the result on Line 18.

Step 19. Multiply the value on Line 18 by the value on Line 3. Enter this product on Line 19.
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Step 20. Copy the values on Line 1 onto Line 20. Beginning in Column 11, label each year over the planning
period. Line 20 will thus contain the years covering the historical data as well as the years of the planning period.

Step 21. On Line 21 consecutively number, beginning with one, each of the years which are labeled on Line 20.

Step 22. Subtract the value on Line 19 from the value on Line 15. Enter this same value in each column of Line
22, ignoring, of course, those columns on either the extreme left or the extreme right in which there is no

corresponding value on Line 21.
Step 23. Multiply each of the values on Line 21 by the values on Line 18. Enter the products on Line 23.

Step 24. Add each of the values on Line 23 to the corresponding value on Line 22. Enter the resulting values on
Line 24.

Step 25. Determine the natural antilogarithm of each of the values en Line 24. Enter these antilogarithms on
Line 25. Antilogarithmic values of real numbers may be found in any handbook of mathematical tables.

Step 26. Add one (1.0) to each value on Line 25 and enter the resulting values on Line 26.
Step 27. Divide the value on Line 11 by each of the values on Line 26. Enter the results on Line 27.
Step 28. Add the value on Line 8 to each of the values on Line 27. Enter the resulting values on Line 28.

These values represent the estimated enroliment for each of the years identified on Line 20. The values through
Column 10 will indicate how closely the fitted curve comes to approximating the actual enrollments on Line 7.
The values in the remaining columns, Column 11 on. represent the forecast level of enrollments for each year over

the planning period.

The Ratio The ratio technique is an alternative method for projecting local school district enrollments

Technique based upon projections of the population or enrollment for some larger geographic area. This
larger area may consist of the county, Standard Metropolitan Statistical Area (SMSA), or
even the state which contains the local school district and for which there are reliable
population or enrollment forecasts available. This technique assumes that the relationship
between school system enrollments and the population, or enrollment, of the larger area will
remain constant, or that it will continue to change at the same rate as it has in the past. If
this assumption appears to be acceptable, then the ratio technique may represent a useful
forecasting tool.

General Design The ratio method initially involves the calculation of the historical ‘ratio’ between local
school system enrollment and the population, or enrollment, of the larger area. A typical
ratio would be computed as follows:

Ry = Ly | A

where R, is the ratio in time period t, L, is the enroliment level in the local school system in
year i, and A, is the population, or enroﬁlment, of the larger area, also in the year t.

Based on historical values, this ratio may then be projected: If no trend is discernible, then
the average of these past ratios may be used as the forecast value of this variable. If,
however, some trend, either increasing or decreasing, is exhibited by the historical ratios, a
method is included to extrapolate this trend using a regression technique against time. As in
Figure 2-14, a linear or straight line is fitted to a series of ratios which have been computed
from past data. This line is then simply extrapolated to obtain future ratios. It is assumed
that the ratio is not expected to change drastically over the chosen planning horizon, and
that the relationship between the school system and the larger area will remain relatively
stable. The use of this extrapolation technique should be used only where the ratio changes
gradually, and should be confined to a planning period which includes only those years in
which the ratio does not become absurdly large or small.
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FIGURE 2—14 EXTRAPOLATION OF HISTORICAL RATIOS

The forecast ratio is then applied' to an available forecast of the larger area population in
order to derive an enrollment for the local school district for any year during the planning

period.
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2.2.3.2

PROCEDURES FOR FORM H

RATIO TECHNIQUE PROCEDURES

Prior to the execution of the actual procedures, an appropriate larger area and a suitable measure of trends within
this larger area must be selected. If both historical data and acceptable enrollment forecasts are available for the
larger area, this measure may be the most effective variable to use as a measure of trends in the larger area.
Reliable forecasts of population are also acceptable measures and are usuaiiy more likely to be available. The
principal criterion for the selection of a larger area will be the availability and reliability of forecasts. In general,
the smallest area containing the local school district for which valid forecasts are available should be used. This
generalization is based upon the assumption that conditions in a local school district are likely to be more
reflective of conditions in a smaller area, such as the city or county (in which the school district is located), than
of conditions in a larger area, such as the entire SMSA or the state.

Once the larger area has been specified along with the appropriate measure the following steps are used to derive
local school district enrollment forecasts using Form H.

Step 1. Select an appropriate number of historical observations to include in the subsequent calculations. Five to
ten years of historical data are recommended. If a significant discrete change in the ratio occurred in a particular
year, as illustrated in Figure 2-15, the user may wish to consider using only those years after this unusual change
took place. It would be useful, however, to investigate carefully the conditions that caused any discrete jump in
the ratio in order to determine if such a change is likely to reoccur. The decision regarding the appropriate
number of historical observations to use should be influenced by the previous trend exhibited by the ratio. For
example, suppose that a graph of the ratio against time resembled that shown in Figure 2-16. If all the historical
observations were used, the forecast trend would resemble Line A in this figure. This is obviously not an
appropriate trend line since it shows a continually increasing value for the ratio, even though the most recent (and
therefore the most relevant) history of this ratio would suggest a decline in future years. In this case, only the last
several years of data should be used, thereby resulting in a projected trend which would resemble Line B in Figure
2-16, a more believable projection. In general the observed ratios should begin with the first year in which the
trend expected in the future is suggested by the historical data.

RATIO RATIO
A
[ ]
! . B
]
|
L
a  TIME TIME
FIGURE 2—15 SAMPLE FIGURE 2—16 SAMPLE
HISTORICAL RATIO DATA HISTORICAL RATIO DATA

The years included in the selected historical data set should be labeled on Line 1 (Form H), beginning with the
earliest year and progressing consecutively to the current or most recent school year. The current year must
appear in Column 10. Where less than nine years of historical observations are used, there will be columns on the
far left-hand side of Form H which will remain blank. Two examples of the ratio technique have been prepared;
the first illustrates the case where no trend in the historical values of the calculated ratio was evidenced so that
the average of these past ratios was used as the projected future value. The second example demonstrates an
extrapolation of the trend exhibited by past values of the ratio.

Step 2. On Line 2 number the years for which historical observations are used beginning with the first year.
Step 3. Enter on Line 3 the total enrollment of the local school district for vach year identified in Line 1.

Step 4. Enter on Line 4 the population or enrollment of the selected larger area which contains the school
district for each of the years considered.

Step 5. Divide each of the values on Line 3 by the corresponding values on Line 4. Enter the resulting values on
Line 5. These values represent the historical values of the ratio between local school district enrollments and

37 29



30
Q

ERIC

Aruitoxt provided by Eic:

larger area population or enrollment.
Step 6. Compute the average of the values on Line 5. Enter this average on Line 6.

If there 1s no discernible trend evidenced by the historical ratios, then the average of these past ratios may be used
as the estimated tature value. If this 1s the case, omit Steps 7 through 14, and proceed directly to the instructions
for Step 15 If, however, some trend is evidenced by the ratios on Line 5, the user should execute Steps 7 through

14.

Step 7. Compute the average of the values on Line 2 Enter this average in the space provided on Line 7.
Step 8. Subtract the value on Line 7 from each of the values on Line 2. Enter the resulting values on Line 8.
Step 9. Square each of the values on Line 8 and enter the results on Line 9.

Step 10. Sum the values on Line 9 and enter the total on Line 10.

Step 11 Multiply each of the values on Line 8 by the corresponding value on Line 5. Enter these products on
Line 11.

Step 12. Sum the values on Line 11 and enter the total on Line 12.
Step 13. Divide the value on Line 12 by the value on Line 10. Enter the resulting value on Line 13.
Step 14. Multiply the value on Line 13 by the value on Line 7. Enter the resuiting product on Line 14.

Step 15. Copy the values on Line 1 onto Line 15. Beginning in Column 11, label each of the years over the
planning horizon. Line 15 will thus contain the years covering the historical data period as well as the years of the

planning period.

Step 16. On line 16 consecutively number (beginning with one) each of the years which are shown on Line 15.

If no trend was identified from the historical ratios on Line 5, and Steps 7 through 14 were omitted, omit Steps
17 and 18 and proceed to the instructions for Step 19 If some trend was evidenced and Steps 7 through 14 were

executed, continue to Step 17.

Step 17. Subtract the value on Line 14 from the value on Line 6. Enter the resulting value in each column of
Line 17, ignoring those columns on the far right or the far left where no year is identified on Line 15.

Step 18. Multiply each of the values found on Line 16 by the value onLine 13. Enter the resulting products on
Line 18. Proceed to the next step.

Step 19. If no trend was found to exist among the past values of the ratio on Line 5, the user should place the
average value of the ratio on Line 6 in each column of Line 19 and proceed to the instruction for Step 20. If
instead a trend appeared and Steps 7 through 14 as well as Steps 17 and 18 were executed, then the user should
add each value on Line 18 to the corresponding value on Line 17. The resulting values should be entered on Line

19. :

Step 20. On Line 20, begmnning in Column 11, enter the forecast values for the population or enrollment level of
the larger area used [or each year over the planning period.

Step 21. To complete Line 21 through Column 10, multiply each value on Line 4 by the corresponding value on
Line 19, entering the resulting values on Line 21. To complete the remainder of Line 21, i.e., from Column 11
on, multiply each value on Line 20 by the corresponding value on Line 19 and enter these resulting values in the

appropriate column of Line 21,

The values now appearing on Line 21 will represent the estimated enroliment level for each of the vears identified
on Line 15. The values through Column 10 will give an indication of how closely the enrollmeﬁi levels estimated
using the ratio technique match the actual values on Line 3. The values in the remaining cSlumns, Column 11 on,
represent the forecast level of enrollment for each year over the ptanning horizon for the local school district.
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Dwelling Unit
Multiplier
Technique

General Design

The dwelling unit multiplier technique may represent a useful alternative to the three
previous forecasting techinigues. It should be particularly applicable to rapidly growing
school systems where a large portion of the increase in enrollment has been and is expected
to be attributable to residential development. This technique requires more extensive data
than do the other techniques and thus may not be feasible for some districts. The items for
which historical data is required are the number of dwelling units by type of unit, if possible
and the vield factor applicable to these dwelling units, i.e., the average number of public
school children in each dwelling unit, by dwelling unit type if possible.

The technique may be applied for all dwellings grouped together, regardless of type, or for
cach specific category of dwelling units within the district. As fine a breakdown as possible
should be used, with the deciding factor being the availability of data. In general, separate
analysis of single and multiple family dwellings will be desirable, because the yield of public
school children typically varies substantially between these two types.

Three basic procedures are involved in the estimation of future enrollment levels, using the
dwelling unit multiplier techi:ique. The first of these is the calculation of historical yields for
each type of dwelling unit to be explicitly examined. Where data is already available for
these vield factors, this initial procedure may be omitted. Where the past values of these
yields are not known. a sampling procedure may be used to estimate them. This procedure
requires that a random sample of the total enrollment be selected for each of the years
included in the historical time span. The type of residence of each of the students in this
sample is determined from any available files or, if necessary, observation in the field. Using
the sample results, an estimate can then be made of the number of students who have
resided in each housing type.

These yield factors must be forecast. If no trend is discernible from the historical values,
then the average of these past yields may be used as the forecast value. If, however, either an
increasing or decreasing trend is exhibited, a method is included to extrapolate this trend.
Past yield factors may be regressed against time in order to forecast the yield for each type
of dwelling unit. A description of this projection technique has been presented in Section
2.2.2. (See Curve Type A). The technique assumes that the yields will change in a slow and
consistent manner during the planning period. If a more rapid or erratic change is expected,
then another forecasting technique may be required.

The next step is to forecast the number of dwelling units of each type expected during each
year of the planning period. A logistics curve is recommended. The characteristics of this
curve have been presented in Section 2.2.2 (See Curve Types B and C). It assumes that a
community’s growth or decline will reflect an “S” curve: gradual initial growth (or decline),
followed by accelerated change, which in turn tapers off at an upper (or lower) limit that
can be estimated.

Once forecasts have been prepared of future housing levels, the expected yield factors are
applied to produce estimates of future total enrollment levels for each year during the
planning period.
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PROCEDURES FOR FORMS 1, J, K.

DWELLING UNIT TECHNIQUE PROCFDURES

The procedures necessary to eomplete the dwelling unit multiplier technique may be performed by completing
three forms. One copy of each should be used for each type of housing unit examined. The enrollment forecasts
derived on each copy of Form K should be added together in order to obtain a total enrollment forecast for the

entire school system.

Prior to the exeeution of the proeedures, the user should select the appropriate dwelling unit types which are to
be examined. This seclection is unrestricted by the mechanics of the procedures themselves, but is highly
dependent on the availability of data as well as the time and effort that the user wishes to devote to the collection
of this data. In determining the extent to which specific dwelling unit categories should be identified, the
characteristics of the existing and expected future housing stock must be carefully studied. If, for example, the
vast majority of dwellings in the school distriet are single family units, and this is expected to remain the case
over the planning horizon, then all housing units may be grouped into one type. If, on the other hand, muitiple
family units constitute a significant portion of the total housing stock, then several categories should be
considered. The extent to which multiple family units are divided into categories, such as duplexes, garden
apartments. and condominiums, should be a function of the degree of variance in the expected yields from each
of these types. If the vields are similar and this condition is expected to continue to be the case over the planning
horizon. then one eategory for multiple family units may be sufficient.

Part A: Determination of Past Yield Factors (Form I). The first task in the generation of enrollment forecasts
using the dwelling unit multiplier method is to determine the historical vield factors for each dwelling unit type.
Users who already have values for the past yield factor associated with each dwelling unit type being examined or
who choose to employ some other method for determining these yields may omit this section and proceed
direetly to Part B. If the procedure presented here is to be used, one copy of Form I should be completed for
each type of dwelling unit under study. The specific dwelling unit category must be identified at the top of each
copy of Form [.

Step 1. Select thc number of historical observations to be included in subsequent calculations. In general
hetween five and ten years of historical data will be appropriate. The years chosen for inclusion in the historical
data set should be labeled on Line 1 (Form I) beginning with the earliest year and progressing consecutively to
the current or most recent school year. The current year must appear in Column 10. Where less than nine years of
historical observation are used, the columns on the far left-hand side of the form will remain blank.

Step 2. Number the years on Line 2 for which historical observations will be used, beginning with one. The
number found in Column 10 of Line 2 should thus represent the number of years of past data being considered.

Step 3. Enter on Line 3 the total enrollment of the local school district for each of the years identified in Line 1.

Step 4. Enter on Line 4 the number of dwelling units of the particular type being examined. This data may be
difficult to obtain, especially in instances where the boundaries cf the school system are not contiguous with
other jurisdictions for which such data may be available. The planning division of the county or municipality
which contains the school district may have the information or may be able to provide assistance in obtaining it.
Census data may be used but is generally available only every ten years. One estimating method would involve
determining from census data the initial number of units in the census year, and using housing permit data to
estimate the number of additional units constructed or demolished in each subsequent year. If this method is
used, it should be remembered that not all housing permits necessarily result in the construction ( or demolition)
of a dwelling unit. Furthermore, housing permits may lead actual construction and occupancy by a considerable
length of time. Occupancy permits, utility company accounts, and even aerial photography may provide
alternative information sources.

If only one type of dwelling unit is being examined, then Steps 5 through 8 may be omitted, and the user should
proceed directly to the instructions for Line 9. If more than one type of dwelling unit is considered, however,

then the user should proceed to the next step.

Step 5. To determine the yield from a particular type of dwelling unit, it is necessary to determine the number of
students who reside in each type of dwelling. If this information is available by year, the number of students
residing in the dwelling unit type being examined may be entered directly onto Line 8 and the user may proceed
to Step 9. If, however, this data is not available, Lines 5 through 8 present a method for estimating such data. It is
only one of many potential techniques which could be used. If an alternative method is preferred the user should
again place the estimates so derived in the appropriate columns of Line 8 and proceed directly to Step 9.
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historical observations to use may be influenced by the trend exhibited by past yields. For example, suppose that
a graph of past yields over time appeared as in Figure 2-18, If all the historical observations were used, the
forecast trend would resemble Line A in this figure, This would probably not be approprnate since Line A shows
increasing yield factors even though more recent evidence would indicate a different trend. In such a situation,
only data pertaining to the past several years should be used, thereby resulting in a more reasonable projected
trend whieh would resemble Line B. It is therefore suggested that the observed ratios begin with the first year in
which the expected future trend begins to be evidenced by the historical data.

D.U. YIELD D.U. YIELD
A diserete change °
\\ in the yield is . .
seen to veeur °
in yeur “o% / . *
;; TIME TIME

FIGURF 2—17 SAMPLE FIGURE 2—18 SAMPLE
DWELLING UNIT YIELD DATA DWELLING UNIT YIELD DATA

The years chosen for inclusion 1 the historical data set should be labeled on Line 1 of Form J, beginning with the
earliest year and progressing consceutively to the current or most recent year, which should appear in Column 10.

Step 2. Number the years for which historieal observations are used, beginning with the first year, on Line 2. The
number found in Column 10 of Line 2 should thus represent the number of years of past data being used.

Step 3. Comnpute the average of the numbers on Line 2. Enter this average on Line 3.
Step 1. Subtract the value on Line 3 from each of the values on Line 2. Enter the resulting values on Line 4.

Py

Step 5. Square each of the values on Line 4 and enter the resulting numbers on Line 5.

d

Py

. Total the values on Line 5. Enter this total on Line 6.

F
=
>

]

n
~
-~

. For each year dentified on Line 1, enter the historic yield factor for the appropriate dwelling type on
Line 7. These values may be found on Line 9 of Form I if the procedures outlined in Part A were conducted.

Step 8. Compute the average of the vield factors listed on Line 7. Enter this average on Line 8.

r;,:

Step 9. Multiply each value on Line 7 by the corresponding value on Line 4. Enter these resulting products on
Line 9.

Step 10. Total the values on Line 9. Enter this total on L 10.
SU.'E 11. Divide the value on Line 10 by the value on Linz 6. Enter the result on Line 11.
Step 12. Multiply the value on Line 11 by the value on Line 3. Enter this product on Line 12.

Step 13. Copy the year information found on Line 1 on Line 13, Beginning in Column 11, label each of the years
for the chosen planning period. Line 13 will thus contamn the years covering the historical data p~iod as well as

the years up to the planning horizon.

Step 14. On Line 14 consecutively number, beginning with one, each of the years which are labeled on Line 13.

Step 15. Subtract the value tn lLine 12 from the vi.ue on Line 8. Enter the resulting value in each column of
Line 15. ignoring those columns on the far right or te: Car left where no year is labeled on Line 13.

Step 16. Multiply each of the values on Line 14 by the value on Line 11. Enter the resulting products on Line

16. 4 1
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Step 17. Add each value on Line 16 to the corresponding value on Line 15 and enter the resulting values on Line
17. These values will represent the estimated yield factor for each year labrled on Line 13. The values up to and
including Column 10 will give an indication of how closely the fitted cuzve comes to approximating the actual
past yields. The values in the remaining columns, Column 11 on. represent the forecast yield factor values for
each year over the planning horizon for this type of dwelling. If for what ever reason the projected yield factors
appear unreasonably small or large, the user is encouraged to modify them so that a more acceptable forecast is

obtained.

Part C: Forecasts of Dwelling Units and Enrollments. Future yield values may be applied to dwelling unit
forecasts in order to estimate enrollment levels. The first step is, therefore, to develop a forecast of dwellings.
This task may be accomplished by executing Steps 1 through 24 on Forin K. One copy of Form K should be
completed for each dwelling type under consideration. The specific dwelling type should be labeled at the top of

each copy of the form.

Users who have reliable dwelling unit forecasts available may omit Steps 1 through 23 and proceed to the
instructions associated with Step 24.

Step 1. Select an appropriate number of historical observations to include in the subsequent calculations, in
general between five and ten years of past dwelling unit data. The years included in the selected historical data set
should be labeled on Line 1 of Form K, from left to right. The current year must appear in Column 10. Where
fewer than nine years of past data are used, the columns on the far left-hand side of Form K will remain blank.

Step 2. On Line 2 number the years for which historical observations are used, beginning with the first year. The
number in Column 10, Line 2, should thus represent the number of years of past data being used.

Step 3. Compute the average of the values on Line 2. Enter this average on Line 3.
Step 4. Subtract the value on Line 3 from each of the values on Line 2. Enter the restiling values on Line 4.
Step 5. Square each of the values on Line 4. Enter the resulting values on Line 5.

Step 6. Total the values on Line 5. Enter this {otal on Line 6.

Step 7. Enter on Line 7 the number of dwelling units of the type identified at the top of Form K for each year
ide:tified on Line 1.

Jtep 8. Specify the expected upper limit to the number of dwelling units of this type on Line 8. This upper limit
represents the user’s estimate of the maximum number of units of this type, regardless of whether this limit is
reached during the chosen planning herizon or at some time period beyond this horizon. A simple method of
estimating this upper limit is to determine the fraction of the total land zoned and likely to be developed for the
particular type of dwelling unit that has already been developed, and then to divide the current number of
dwelling units of this type by the fraction. This initial estimate of the upper limit assumes that future
development will occur at existing densities. It should therefore be adjusted to expectations regarding future

densities.

Because of the uncertainties associated with the specification of the upper limit, the user is encouraged to
experiment with various assumed values. To do this, simply reiterate Steps 8 through 24, each time specifying a
different potential upper limit. While laborious, such a process may provide valuable insight into alternative

scenarios of growth.
Step 9. Divide each of the values on Line 7 by the value on Line 8. Enter the resulting values on Line 9.
Step 10. Subtract one (1.0) from each of the values on Line 9, entering the resulting values on Line 10,

Step 11. Determine the natural logarithm of each of the values on Line 10. Natural logarithms may be found in
any handbook of mathematical tables. Enter these logarithms on Line 11.

Step 12. Compute the average of the values on Line 11. Enter this total on Line 12.

Step 13. Multiply each of the values on Line 11 by the corresponding values on Line 4. Enter the resulting
products on Line 13.

Step 14. Sum the values on Line 13. Enter this total on Line 14.
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Step 15. Dnade the value on Line 14 by the value on Line 6. Enter this value on Line 15.
Step 16. Multiply the value on Line 15 by the value on Line 3. Enter the product on Line 16.

Step 17. Copy the numbers on Line 1 on Line 17. Beginning in Column 11, label each year over the planning
horizon. Line 17 will then contain the vears covering the historical data as well as the years of the planning

period.
Step 18. Number consecutively on Line 18 beginning with one, each of the years identified on Line 17.

Step 19. Subtract the value on Line 16 from that on Line 12. Enter the resulting value in each column of Line
19.

Step 20. Multiply the value on Line 15 by each of the values on Line 18, and enter the resulting products on
Line 20.

Step 21. Add each value on Line 20 to the corresponding value on Line 19. Enter the resulting values on Line 21.

Step 22. Determine the natural antilogarithm of each value on Line 21. Enter these antilogarithms on Line 22.
Antilogarithmic values may be found in any handbook of mathematical tables.

Step 23. Add one (1.0) to each of the values on Line 22. Enter the resulting values on Line 23.

Step 24. Users who have chosen to use an independently derived forecast of dwelling units of the type being
eramined and have therefore omitted Steps 1 through 23, should first label each year of the planning horizon on
Line 17, beginning in Column 11, and then enter on Line 24 the forecast dwelling unit values for each of the
years thus identified.

If this is the case, the user should proceed to Step 25. If the logistic curve fitting method was used and hence
Lines 1 through 23 were completed, the user should perform the following instructions.

Divide the value on Line 8 by cach value on Line 23. Enter the resulting values on Line 24. These values represent
the estimated number of dwelling units of this type in each of the years identified on Line 17. The values through
Column 10 will give an indication of how closely the fitted curve comes to approximating the actual number of
dwelling units on Line 7. The values in the remaining columns, Column 11 on, represent the forecast level of
dwelling units of this type in each year over the planning horizon.

Step 25, Beginning in Column 11 of Line 25, enter the forecast yicld factor for each year over the planning
horizon. These forecast values have been independently derived or were generated through the completion of
Form J (See Line 17).

Step 26. Multiply cach value on Line 25, beginning in Column 11, by the corresponding value on Line 24. Enter
the resulting products on Line 26. These values represent the forecast enrollment levels associated with housing of
the type identified at the top of Form K for each vear of the planning period.
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Multiple
Forecast
Reconciliation

Four separate techniques have been presented to estimate future total school district
enrollment. None of these techniques has been proven clearly to be superior. It is more
likely that cach may be an appropriate method under different sets of conditions. Whenever
it is unclear which of the techniques is the most valid for a particular school district, it is
both legitimate and potentially enlightening to use two or more techniques. The resulting
divergence of forecasts derived from several techniques may in fact, provide more insight
into future enrollp.ent trends than the specific forecast values themselves. If, for example
forecasts generated ‘rom the use of two different techniques were very similar, as illustrated
in Figure 2-19, the user is more likely to have confidence in the forecast values. Each
technique is based upon a slightly different set of assumptions. If both sets lead to the same
conclusions regarding futurc enrollments, then each technique will tend to lend credence to
the forecasts produced by the other. If, on the other hand, forecasts derived from two
techniques are quite dissimilar, as shown in Figure 2-20, then the user should be alert to the
possibility that some invalid assumptions may have been made. In such situations, a detailed
review of the calculations associated with each technique should be made in an attempt to
trace through the effect of various assumptions and perhaps identify the source of the
discrepancy. Suppose. for example, that technique A in Figure 2-20 was the cohort survival
technique, and technique B was the time trend projection technique employ:ing a logistic
growth curve, ie., Type B curve. Technique B clearly shows a leveling off of the rate of
growth in enrollments, while technique A demonstrates a constant rate of growth over the
entire planning period. Two possible sources for this divergence are immediately apparent.
Either the enrollment level is approaching a peak as residential development reaches a
saturation point, and the cohort survival technique has not adequately accounted for this
phenomenon, or the eventual maximum limit to enrollment growth has been underestimated
in executing the logistic time trend projection. Re-evaluation of these possibilities may lead
to useful insight into the sensitivity of enrollments to changes in these assumptions as well as
the relative validity of the two sets of forecast values.

ENROLLMENT ENROLLMENT A
B
TIME TIME
FIGURE 2—19. SIMILLAR FIGURE 2—20 DISSLMILAR
FORECAST RESULTS FORECAST RESULTS

In some cases where two or more techniques have been used and where the projections are
reasonably similar, it may be desirable to produce one set of projections which summarizes
the trend indicated by each of the techniques. When it is not possible to determine which of
the forecasts is the most valid, an average of the forecast values might be used to serve asa
crude synthesis of all the techniques used. If the average in each year of the forecast
enrollments exhibited in Figute 2-19 was computed, it would appear as Line C in Figure
2-21. Such an average forecast might be useful in reducing confusion which could result
from the presentation of two or more forecasts, and might conceivably represent the most
valid forecast available. This averaging technigue should be used only in cases where the
forecasts derived from several techniques are quite similar and where there is no set of
criteria upon which to evaluate the relative accuracy of the individual techniques.

In certain instances, the user may have more confidence in one technique for a certain
number of years during the planning period, while placing more faith in the results of some
other technique for the remainder. Suppose, for example, that the cohort survival technique
appeared to be the most valid to use in the short run, eg., one to five years, whereas the
ratio technique appeared to be more valid for longer range forecasts, e.g. six to ten years.
Further suppose that projections generated by these two techniques resembled line A and B
in Figure 2-22, respectively. If the cohort survival forecasts were used for the first five years
of the planning horizon and the ratio method was used for the next five years, a large
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discrete and unaccountabie decline would appear in enrollments in the sixth year as seen in
Figure 2-23. A method s therefore needed whereby the two forecasts can be linked

together.
ENROLLMENT

TV

FIGURE 2—21 AVETF. (. ORECAST VALUES

ENROLLMENT ENROLLMENT

“a” represents B
the 5th year

of the planning /

horizon A /

a TIME, TIME

FIGURE 2—22 FORECASTS FIGURE 2—23 TWO UNRECONCILED
USING TWO TECHNIQUES FORECASTING TECHNIQUES

One method for reconciling two forecasts is as follows: First; the tochnique which is
thought to be more valid for the short run should be used, beginning with the first year of
the forecast period and continuing up to but not to include the year in which some other
technique is believed more appropriate. In the above example. the cohort survival technique
would be used to derive the envollment forecasts for the first five years of the planning
horizon. Next the technique believed to be more vahid for the remaining years of the
planning period should be initiated, us:ag the forecast enrollment values which were
generated with the first technique as historical data. For example, all of the forecast values
shown on Line A in Figure 2-23 would be treated as Listorical observations and used 1n the
ratio technique for forecasting the enrollments during the remaining years. The enrollment
forecasts over the entire planning horizon might thus appear as in Figure 2-24.

ENROLLMENT

2 TIME

FIGURE 2—24 TWO RECONCILED FORECASTING TECHNIQUES
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2.3

2.3.1

Enrollment
Forecasts
by Grade

General Design

There should be no difficulties whenever the desired technique for the longer range forecast
is the time trend projection method since the only required input data is previous
enrollments, which will have been forecast by some other technique over the short range.
When the cohort survival technique is preferred for the longer range projection, some
difficulties will be encountered since the other techniques do not provide the enrollment
forecasts for each grade. This data is required to calculate the survival rates. It will not b2
possible, therefore, to easily link several techniques when the cohort survival technique is
used for the longer range forecasts. This situation is unlikely however, since the cohort
survival technique is generally viewed as a short run forecasting tool.

A different problem develops when the dwelling unit multiplier method is used for making
the longer range projections. Two essentia. elements are forecast in the process of executing
this technique, future dwelling units and yields. While the dwelling unit projection will be
unaffected by the short run forecasts derived with the use of some other technique, the
yields associated with the various dwelling types may be altered. As no acceptable method
for directly modifying these yiclds is available, the linkage must be handled in a different
manner.

The steps of this alternative procedure require first using the technique thought to be
appropriate in the short run up to, but not including, the year in which the dwelling unit
multiplier technique becomes more valid. Then forecasts are generated using the dwelling
unit multiplier method for each year of the planning period.

Next, subtract the enrollment forecast derived by using the dwelling unit multiplier
technique, from the forecast derived by using the preferred short run technique for the last
year in which the short run technique was used. The resulting value will act as an adjustment
factor. Finally, beginning with the first year of the planning period for which the dwelling
unit multiplier method is preferred, add the adjustment factor calculated in the previous step
to the dwelling unit multiplier forecast in each of the remaining years of the planning
horizon. The results of such an adjustment process might appear as Line A in Figure 2-25.

ENROLLMENT

B REPRESENTS THE
ORIGINAL DWELLING UNIT

MULTIPLIER FORECAST,
C REPRESENTS THE
ADJUSTMENT FACTOR.

TIME
FIGURE 2—25 ADJUSTED DWELLING UNIT MULTIPLIER FORECAST

Determining the precise year of the planning period in which the results of one technique
become more valid or reliable than another is, of course, arbitrary. The process of linking the
two techniques iay, however be useful in avoiding confusion or concern which might arise
from a discrete change in the forecasts from one year to the next, especially where the
magnitude of the adjustment required is relatively small.

Several procedures have been presented in Section 2.2 by which the total enrollment level
for the school system may be projected. Total enrollment estimates should provide useful
information about the gencral magnitude of future facility needs. The specific nature of
these needs will, however, vary according to the distribution of the total enrollment among
the different grades included in the school district. The objective of this section is to provide
a methodology whereby enrollments may be determined for each grade level.

The recommended procedure is based on the assumption that the estimated total enrollment
level for any particular year represents a more accurate and valid estimate than an estimate
for any particular grade in the same year. All of the factors contributing to the uncertain
nature of the total enrollment forecast will also be applicable to the forecasts for a particular
grade. Additional factors might however, affect the enrollment within each grade more than
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the total enroliment forecast. For example, the retention rate for all grades taken together
may remain very stable, even though the retention rates for various grades might fluctuate
significantly. Therefore, the initial estimates for each grade generated by the following
technique are adjusted so that their total equals the total enroilment forecast previously
derived.

The method for deriving initial enrollment forecasts for eacn grade is the cohort survival or
grade progression technique. As described in Section 2.2.1, it is based upon the calculation
of a series of ‘survival’ rates from historical data. A survival rate indicates the fraction, either
less than or greater than one, of students in a given grade and school year who ‘survive’ to
the next grade in the next year. These estimated survival rates are then applied to current
enrollments to generate estimates of the enrollment in subsequent years.

The estimates of enroliment for each grade are then adjusted according to the relative
magnitude of the cohort survival total enrollment estimate and the estimate of total
enrollment derived from some alternative procedure, the latter value acting as a control
total. An adjustment factor is calculated for each year as follows:

where a, is the adjustment factor for vear t of the planning horizon, E_ is the total
enroliment forecast serving as the control total, and St is the total enrollment forecast
derived from the use of the cohort survival technique. The grade specific estimates generated
using the cohort survival technique are then multiplied by this adjustment factor to derive
the adjusted estimates.

Users who have generated the total enrollment forecast by employing the cohort survival
technique will already have estimates for each grade and may therefore omit the procedures
outlined below. If, however, the time trend projection (Section 2.2.2), the ratio method
(Section 2.2.3), or the dwelling unit multiplier (Section 2.2.4) was used, or if some
alternative method was used which did not encompass specific grade-by-grade estimates, the
adjustment technique may prove useful in allocating total enrollments to the various grade
levels.

This same method can be applied to the smaller geographic sub-regions or areas which are
defined in Section 2.4. In this situation, the total enroliment forecast for the region or the
area would act as the control total in adjusting the estimates for each grade. This would, of
course, require historical data on enrollments in each grade level.

This method may similarly be applied to non-white enrollment forecasts, which are
described in Section 2.5. Non-white enrollment estimatas would be used as the control total
in this case.
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. PROCEDURES FOR FORM L.
2.3.2 ENROLLMENT BY GRADE FORECASTING PROCEDURES
A set of guidelines is presented below for adjusting the cohort survival estimates of enrollments in each grade so
that these estimates are consistent with the total enroliment forecast which has been generated.

Step 1. The first step in the allocation of total enroliment to various grades is to perform the cohort survival
technique as described in Section 2.2.1.2 of this chapter. The calculations associated with the survival method
should be carried out for each year of the planning period for which there are total enrollment forecasts. Upon
completion of these steps the user will have estimates of future enrollments for each grade in each year over the

planning period on Form D.

Step 2. Label the years of the planning period on Line 1 of Form L starting in the first column and continuing to
the planning horizon.

Step 3. Enter on Line 2 of Form L, the total enrollment forecast which is to serve as the control total and to
which the estimates of enrollments by grade are to be reconciled.

Step 4. For each year calculate the total future enrollments in all grades which have been estimated with the use
of the cohort survival technique; i.e., sum the values in each column of Form D. Enter thesn totals on Line 3 of

Form L.

Step 5. Divide each of the values on Line 2, by the corresponding values on Line 3. Enter the resulting values on
Line 4. This is the adjustment factor.

Step 6. Identify on the extreme left-hand column of Line 5 through 17 the grades which are included in the
school district. These same grades have been similarly identified on Form D.

Step 7. For each year of the planning period, multiply the value on Line 4 by each of the estimates of
enrollments by grade on Form D. Enter the resulting products of this multiplication for each year on the

appropriate lines of Form L.

The values on Lines 5 through 17 represent the adjusted estimates of projected enrollments by grade. The sum of
these grade specific estimates for any given year should be equal to the total enrollment forecast on Line 2 of

Form L.

2.4 Geographic The preceding sections have been concerned with the task of forecasting enrollments on a
Distribution district-wide basis. The geographic distribution of future enrollments will also be important
of Enrollment for many school districts, especially where the location of schools to be closed or

constructed is of interest. This section is provided to assist in projecting the distribution of
enrollments. The projections for sub-geographic areas within the boundaries of the school
district may then be reconciled with forecasts which have been made for the district as a

whole.

Two levels of analysis are presented. A system for projecting enrollments for relatively large
regions within the school system is described in Section 2.4.1. This geographic level of
analysis may be particularly appropriate for school districts that encompass several regions,
each readily distinguishable from another in terms of expected growth patterns, population
densities, and other social or demographic characteristics. A second level of analysis is
presented in Section 2.4.2 wherein the forecast enrollments for either the entire school
system or for the larger regions are allocated to a number of smaller sub-geographic areas.
The allocation process incorporated in this analysis is based primarily on the expected
number of dwelling units in these small areas. The small area forecasts may be used as input
data to the procedures in the Geographic Component (Chapter 5).

2.4.1 Regional Many school districts contain distinct regions which are characterized by differential rates of
Forecasts enrollment growth or decline. A school district may consist of a densely populated, highly
developed urban region and a more sparsely populated suburban region in which future
growth is likely. In such situations, a forecast generated for the school district as a whole
would cover up differences that could be revealed through region-by-region analysis.

Sub-geographic area analysis may be especially important where one forecasting technique
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PROCEDURES FOR FORM M.

REGIONAL I ORECASTING PROCEDURES

The procedures for the generation of regional enrollment forecasts are presented very generally. The detailed
steps associated with each specific forecasting technique have been set forth in Section 2.2 of this chapter. The
following discussion therefore concentrates on interpreting the results of these procedures when applied on a

regional rather than system-wide basis.

Step 1. The first step is to define several regions within the school system which are to be examined. The number
of such regions should be kept reasonably small because of the amount of data collection and subsequent
calculations involved, but more importantly because any single school district is unlikely to contain a large
number of regions which are sufficiently different to warrant individual examination. Generally the school
district should be separated into no more than four regions. This is, of course, an arbitrary specification; in many
cases fewer regions will suffice, while in a few cases it is conceivable that more than four regions may be

appropriate.

The basic principle to follow in dividing the district into regions is to define each region so that it includes the
largest possible area about which generalizations can be made concerning current and expected enrollment
patterns. Each region should contain a relatively homogeneous set of neighborhoods with respect to existing and
expected population density and age distribution, zoning, racial composition, income level, and so on. If a school
district was composed entirely of neighborhoods exhibiting similar characteristics, no division would be needed.
If, on the other hand, one part of the school system was basically urban, fully developed, and composed of older
families, while another geographic region was characterized by younger families and a large amount of
undeveloped land, the need as well as the criteria for geographic division would be clear.

Specific data may be unavailable with which such homogeneous regions can be rigorously identified. In this case a
comprehensive first-hand knowledge about the characteristics of individual neighborhoods within the school

district is essential.

An additional consideration in the selection of regions within the school district should be noted. Since data for
forecasting enrollments will need to be gathered on a regional basis, it may be practical to select boundaries which
coincide with existing geographic divisions for which historical records have been maintained, such as school

attendance or enumeration area boundaries.

Step 2. Once a set of regions has been identified, enrollment forecasts may be produced. The techniques
presented in Section 2.2 may be used to accomplish this task. That technique which seems most appropriate for a
particular region should be used with the exception that the data must pertain only to the region, rather than the
complete district. The same or different techniques may be used for each region that has been identified. This
decision should be based on the specific characteristics of the region as well as the availability of data.

Forecasts of future enrollments derived for each region should be entered on Form M. First label the years
included in the chosen planning period on Line 1 of this form. Next, on the far left-hand side of Lines 2 through
5, identify the regions which have been examined. (If, for example, only two such regions have been examined,
Lines 2 and 3 would be used and Lines4 and 5 ignored.) Finally, the forecast of total enrollments in each region
should be entered on the appropriate line for each year of the planning horizon.

Step 3. The final step is to examine the system-wide implications of the regional enrollment forecasts which have
been generated. First, add the regional forecasts together to derive the total schooi system enrollment. The
relevant values on Lines 3 through 5 of Form M should be totaled for each year of the planning period and
entered in the corresponding columns of Line 6.

If a disaggregated approach for projecting total system-wide enrollments is thought to be appropriate, the values
on Line 6 of Form M will represent the most valid estimates of future total district enrollments. In this case, no
adjustment of the regional estimates is needed and the remaining lines of Form M may be omitted. If, however,
the user has greater confidence in an independently calculated forecast of total school district enroliments,
adjustments may be made to each regional forecast of enrollments so that their total is equal to the more
acceptable system-wide forecast. In this situation, the user should enter the independently generated system-wide
enrollment forecasts on Line 7. Next, each value on Line 7 should be divided by the corresponding value on Line
6. The resulting values should be entered in the appropriate columns of Line 8. These values will represent the
annual adjustment factor which must be applied to each of the regional forecasts on Lines 2 through 5. The
region names or identification codes should be re-entered to the left of Lines 9 through 12. Finally, for each year
of the planning horizon, the adjustment factor on Line 8 should be multiplied by each of the regional forecasts
on Lines 2 through 5, and the results entered on Lines 9 through 12. The values on Lines 9 through 12 will
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represent the adjusted forecasts for the enrollments of each region in each year of the planning period.

Small Area
Forecasts

General Design

If a more refined level of geographic detail is desired the system-wide or regional enroliment
forecasts may be allocated to a series of smaller geographic areas. The enrollments forecasts
for these small areas could provide valuable insight into future geographic patterns of
enrollment growth or decline. In addition, these forecasts will provide necessary information
for the Geographic Component presented in Chapter 5, in which the issues of attendance
area boundaries and site selection for either school closings or construction are addressed.

The method for estimating future enrcllments in small areas is similar to the dwelling unit
multiplier method as described in Section 2.2.4 of this chapter. A modified dwelling unit
multiplier approach, in which the yield factors for each type of dwelling remain constant
over time, is applied to the expected number of units of this type in order to derive an initial
enrollment forecast for the area. The initial forecast for each area is then adjusted so that the
enrollment total for all areas is consistent with the enrollment level previously forecast for
the school district as a whole or for the region which contains the smaller areas. Growth
which is attributable to residential development in a particular area is thus explicitly
considered. Changes in all other variables affecting enrollments, such as the age distribution
of the population or birth rates, are assumed to occur uniformly in each area within the
region, or the entire school district where no breakdown into homogeneous regions has been

undertaken.

A necessary input to this procedure is an estimate of future dwelling units in each area. For
this reason, it is suggested that the previously described dwelling unit multiplier method be
used in generating enrollment forecasts for the larger region or the school system as a whole
where no regional breakdown is employed. As a necessary step in this procedure, dwelling
units by type are projected. Such regional or system-wide estimates may be allocated to the
small areas on the basis of available land in each area, and on sound professional judgement
as to the outlook for future residential development in these individual areas. The mechanics
of the procedure outlined below are independent of the method used in deriving the regional
or system-wide forecasts.
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2.4.2.2

PROCEDURES FOR FORMS N, O, P.

SMALL AREA FORECASTING PROCEDURES

The procedures for allocating enrollment forecasts to small geographic areas are divided into seven major
tasks: A) the division of the school district or region into smaller geographic areas, B) the selection of an
appropriate number of dwelling unit types for consideration, C) the calculation of current yield factors in each
area for each dwelling type used, D) the generation of dwelling unit forecasts by type, E) the generation of an
initial set of enrollment estimates for each area, F) the adjustment of these estimates, and G) the determination
of grade specific enrollments.

Part A: Area Definition. In Section 2.4.1, a technique is presented wherein the school district is divided into
several geographic regions. Each of these regions should exhibit characteristics which distinguish it from other
regions. Within an individual region, however, it is assumed that the neighborhoods are relatively similar. Where
the school district has been divided into a number of regions, each region should be divided again into small areas
or grids. Each region should consist of a discrete number of these smaller areas. In other words, no two regions
can contain parts of the same smaller area.

The number of smaller areas or grids chosen is not constrained by the mechanics of the procedures. However, the
greater the number of such areas, the greater will be the computational burden. In addition, as forecasts for
smaller and smaller geographic areas are made, the validity of such forecasts will decline rapidly. As few areas as
possible should be defined while still providing sufficiently detailed forecasts for use in the Geographic
Component. Since the purpose of the Geographic Component is to allocate students to schools, the number of
areas defined should be greater than the number of elementary schools. The exact number chosen will depend on
the size of the district and the number of schools it contains. Thirty small areas are manageable with the
technique and will usually suffice as a maximum. However if the school district is especially large or the number
of elementary schools greater than ten. this suggested maximum may need to be exceeded to make the geographic
analysis useful.

The shape of the defined areas or grids need not be uniform. Figures 2-26 and 2-27 provide examples of two of
the many ways to delineate areas within a school district. An important consideration is the availability of data.
Data necessary for forecasting enrollments for each area must be collected for that area. It may, therefore, be
practical to select boundaries which coincide with geographic divisions for which historical information is
available, such as census blocks or enumeration zones. An attempt should be made, where possible, to select areas
which encompass approximately equal population levels. While equal-sized areas are desirable, if necessity dictates
the collapse of several areas into one, those with lesser densities should be chosen.

grids. /

three regions o a series of
L e .
- subdivided into s ("‘\\ irregular
> rectangular N =7 N\ grids.
3 ! N

FIGURE 2—26 SAMPLE SCHOOL DISTRICT FIGURE 2—27 SAMPLE SCHOOL DISTRICT

Part B: Selection of Dwelling Unit Types. Different types of dwelling units are likely to exhibit different yields
of public school enrollment. However, because of the increased number of computations associated with a very
fine breakdown of dwelling types, it is suggested that a distribution be made only between single and multiple

family units.

Part C: Current Yiclds. The next major task is to determine the current yield for each area. Form N is provided
to assist the user in computing these factors.

Step 1. One copy of Form N must be completed for each dwelling unit type in each region that has been defined
within the district. For example, if enrollment forecasts for three large regions have been estimated, and if two
dwelling unit types are being considered, then six copies of Form N will be necessary. The region and the dwelling
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unit type should be iaentified at tae top of Form N. Each row in Form N will apply to a specific area contained
in the region. These rows should be labeled in order to identify the areas being examined.

Step 2. Enter in Column 1 of Form N the number of dwelling units of the type identified at the top of this form
which currently exists ir each of the areas under consideration.

Step 3. Enter in Column 2 of Form N the number of currently enrolled public school students who reside in the
particular type of dwelling unit identified at the top of this form, for each area listed.

If the data required in Steps 2 and 3 is not readily accessible from existing school records, it may be possible to
obtain this information from a survey of currently enrolled students. The address of each student will be known.
If the type of dwelling is not easily determined from these addresses, the students could be asked to identify the
type of resideace in which they live. This survey would not need to cover the entire student body but could
include only a random sampling from each area. Inferences about the number of students residing in a particular
type of dwelling could be drawn from this sampling. Sandburn maps, aerial photos and/or municipal or county
files may also be useful as sources for the housing inventory data.

Step 4. Divide each of the values in Column 2 by the corresponding values in Column 1. Enter the resulting
values in Column 3. These values will represent the yield in the current year for dwelling units of the type

identifier: at the top of the form in each area.

Part D: Dwelling Unit Forecasts. Next, a dwelling :n1: ‘orecast by type must be generated for the school system
or for the regions identified within the school system. The recommended procedure involves first the
specification of an upper or lower limit to the nuinber of units in the system or region. Previous dwelling unit
data is used along with this limit to estimate a logistics curve. As reflected in Figure 2.28, the curve is then
extrapolated in order to derive future dwelling unit forecasts. Using this technique, the user will be able to
calculate estimates of the number of new units expected to be constructed in each year. The geographic
distribution of these newly constructed units among the smaller areas must now be estimated. No specific
procedure is presented for this allocation process. The allocation should be made on the basis of first-hand
information and insight about the characteristics of each area. In the areas that are fully developed, little
significant growth will be expected. Other areas may be unlikely candidates for growth because of zoning
restrictions. In those areas which have land available for development, dialogue with local developers may provide
useful information regarding the likely location and timing of future construction. When all available knowledge
is exhausted, the user should allocate new construction which has not been previously accounted for in each year
according to the amount of undeveloped but developable land remaining in each area.

DWELLING UNITS

- - Tz T T A
A REPRESENTS THE UPPER
A LIMIT TO GROWTH,
. B REPRESENTS THE
: CURRENT TIME PERIOD.
.
[ ]
»
B TIME

FIGURE 2—28 DWELLING UNIT FORECAST

Label each year of the planning period at the top of Columns 4 through 13 on Form N. For each year, enter the
estimated number of dwelling units in Sub-column “a” on the appropriate lines. Repeat this process for each

region and for each dwelling unit type.

Part E: Initial Enrollment Forecasts. Dwelling unit forecasts by type of unit for each area and for each year are
now available in Sub-column *‘a.”” The current yield calculated in Part C may be applied to these dwelling unit
forecasts to derive a set of initial enrollment forecasts. For each area, multiply the current yield found in Column
3 by each of the dwelling unit estimates found in Sub-column “a” of Columns 4 through: 13. Enter the resulting
values in Sub-column “b” for each year over the planning period. These values represent the estimated
enrollments attributable to the type of dwelling identified by year in each area if the yield of public school

students from each unit were to remain constant. 5 2
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Part F: Adjusted Enrollment Forecasts. The initial forecasts of enrollments derived for each type of dwelling
unit in Sub-column “‘b”’ are based on the assumption that the yield factor for each area will remain constant. In
actuality, shifts in birth rates, age distribution, public versus private school preferences, and a variety of other
factors will typically alter the yield. The approach recommended below assumes that the forecasts generated for
the region or for the district as a whole will, in fact, incorporate such changes. The forecasts for each area should
be adjusted to conform to the regional or district-wide forecasts so that the probable shifts in dwelling yield are

reflected.

Step 1. Identify the years included in the planning horizon on Line 1 of Form O. This must be done for each
region for which an individual enrollment forecast has been generated. Only one copy of Form O should be
completed where no regional analysis was performed. Identification of these regions should be recorded at the
top of Form Q.

Step 2. Enter on Line 2 of Form O the estimated future envollment in the region for each year of the planning
horizon.

Step 3. Compute the total initial enrollments attributable to each dwelling unit type for each year. This may be
accomplished by summing the values in Sub-column “b” in Form N. Enter these totals on the bottom line of
Form N. These values represent the expected number of students enrolled in the region who reside in the
particular dwelling unit type identified at the top of the form. '

Step 4. For each region and for each year of the planning period, total the enrollments on the bottom line for
each Form N completed for the region. Enter these totals in the appropriate columns on Line 3 of Form O.

Step 5. Divide each of the values on Line 2 by the corresponding value on Line 3 of Form O. Enter the resulting
values on Line 4. These values indicate the adjustment factors applicable to each area within the region.

Step 6. Multiply the adjustment factor on Line 4 of Form O by the initial enrollment estimates for areas within
the region in Sub-column “b” of Form N. Enter the resulting products in Sub-column “c” of Form N. Repeat the
process for each year of the planning horizon. These values will represent the adjusted estimates of enrollment by

dwelling type.

Step 7. One copy of Form P should be completed for each region for which enrollment estimates have been
derived. Identify the region at the top of the form. Also identify in the far left column each of the smaller areas
contained in the region. Above each column in Form P, label the years included in the planning period.

For each area in each year, add together the enrollments attributable to the various dwelling unit types that have
been recorded on Form N. Enter these totals in the appropriate spaces of Form P. These values represent the total
enrollment estimates for each area in each year covered by the planning horizon. The sum of these area estimates
for a given year should equal the regional estimate for that year.

Part G: Grade Specific Forecasts. The Geographic Component will typically be used to analyze the attendance
boundaries or site selection of schools for elementary, middle, or high school students. In many cases, it will thus
be necessary to disaggregate the area forecasts to specific grade combinations. The recommended procedure is to
determine the percentage of total students expected to be in the particular grades of interest at the regional or
district-wide level, for each year in the future. These factors are then multiplied times the total enrollment
forecasts for all areas within the region. The regional or district-wide factors may be calculated by performing the
cohort survival technique, adding together the grade totals that make up a particular grade organization, and then
dividing that sum by the total student body. The resulting fraction will indicate the percent of all students in a
given combination of grades for a particular year.
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The expected racial composition of future enrollments may be of interest to manyschool
systems in terms of educational needs and racial balance among schools. No unique
technigue has been designed to forecast non-white enrollments in this chapter. Rather, the
suggested approach is to repeat previously described procedures in each case replacing all
data pertaining to enrollments with data for non-white enrollments only. The following brief
discussion is intended to provide some guidance in the use of the various techniques.

The cohort survival technique may be used to forecast future non-white enroliment levels by
substituting non-white enrollment by grade whenever enrollment data is needed in the
procedures described in Section 2.2.1. If possible, birth data by race should be used in the
derivation of initial grade enroliments.

In instances where the racial composition of enroliments is changing very rapidly, the cohort
survival rates are apt to vary considerably from one (1.0). These rates may also exhibit a
large degree of fluctuation over time as the racial composition changes. This possibility
renders the cohort survival technique less appropriate since the method itself assumes stable
rates of change. Extreme caution should be used when employing this method.

The procedures described in Section 2.2.2 for extrapolating past trends may be an
appropriate technique to use in projecting non-white enrollment levels. The only required
data is historical non-white enrollment information. Again, if a dramatic change has been
occurring in racial composition, the use of this technique will involve a high degree of
uncertainty, especially if a Type A, linear or straight line curve is used to represent future
trends. A nonlinear pattern is more likely to yield acceptable results. In specifying tlie upper
or lower limit for the non-white enrollment level, the user should examine the limit which
was specified for total enrollments. An estimate of the percent of this eventual total
enrollment limit thought to be non-white could then be used to derive the limiting value to
apply when forecasting non-white enrollments. It should be cautioned, however, that in
some districts while total enrollments may be decreasing, non-white enrollment may be on
the rise. Extreme care should be exercised when selecting an appropriate curve.

The ratio method may also be used to forecast non-white enrollments. The enroliment data
used should pertain to non-white students only. A stronger relationship might be expected
to exist between non-white enrollments in the local school system and the level of non-white
population or enrollment for the county. SMSA, or state, than between local non-white
enrollment and total population or enrollment for the larger area. If forecasts of non-white
population or enrollments are available for the larger area, they should be used as the
appropriate measure of future areawide trends.

When this technique is used to forecast non-white enrollments, non-white student yields
should replace total enrollment yields. The dwelling unit inventory and subsequent forecasts
of this variable would be similar to that used in the generation of forecasts of total
enrollment levels. .

If the racial composition in the school system has been changing rapidly, caution should be
used in the extrapolation of yield factors for non-white enrollments. If these yields have
increased or decreased significantly in the past, then an extrapolation of this trend may
result in unrealistically high or low forecast values.

Forecasts of non-white enrollments in each grade may be generated in exactly the same
manner as that presented earlier. The enrollment data would, however, encompass only

non-white students.

Perhaps the most important planning aspect of future non-white enrollments is their
geographic distribution. This may be estimated by following the procedures exactly as
presented in Section 2.4 of this chapter, using non-white rather than total enrollment data.
The region or area boundary definitions should be identical to those used in predicting the
distribution of total enrollments. The total enrollment estimates for each region or area may
be used as a check on the validity of similar estimates generated for non-white students.

In summary it is quite possible to use the procedures described in previous sections of this
chapter to derive forecasts of non-white enrollments, thereby drawing inferences regarding
the likely racial composition of students in the school system. Caution should be used
because the variance in non-white enrollments may be greater than that of total enrollments,
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Uncertaiaty

The Measurement
of Uncertainty

thus adding to the degree of uncertainty associated with these forecasts.

In the preceging sections, technigues have been presented for projecting total enroliment
levels, enrollments in each grade, and the geographic distribution and racial compo-ition of
future public school students. Each of these projections wili be characterized by uncertainty.
the nature and extent of which w:ll vary from one tecinique to the next. and from one
school d:strict to another. The objective of this section is to examine approaches for
constdering t2is ui.. -“tainty. The concepi of confidence intervals introduced in Chapter 1is
further exarmmed as  means for measuring tae uncertainty associated with a particular
enrollment forecast. : 'vond this a set ol factors is identified which might cause actual
enrollment levels to diverge from forecast levels. Procedures for adjusting the forecast values
in light of expectations regarding these specific factors are suggested as a means of reducing

uncertainty.

Confidence intervals or bands may be used to measure the uncertainty associated with a
particular enrollment forecast. A confidence interval shows the range of values which might
be expected to occur for a specified confidence level. Suppose. for example, that the
confidence interval illustrated in Figure 2-29. was estimated for a confidence level of 0.95.
The user would be ninety-five percent certain that the enroliments in each vear would fall
within the range bracketed by the upper and lower limits shown as Lines A and B

respectively.

ENROLLMENT

TIME

FIGURE 2- 29 SAMPLE CONFIDENCE INTERVAL

Reliable estimates of such confidence intervals might be used to assist the user in the
decision-making process. For example. suppose that the estimated enrollments in each year
of the planning period appeared as Line A 1n Figure 2.3 and that the student capacity was
represented by Line B. This fipure indicates that enroliments would be expected to exceed
capacity in the sixth vear of the planning period. However, because of the uncertainty
involved in the forecast, this shortage of space might well be encountered at an earlier or
later date. A confidence interval may be estimated for this forecast, as illustrated in Figure
2.31. This interval would indicate that there was a possibility within a nine. /-five percent
confidence level, that this shortage could occur as early as the fourth year of the planning
veriod, and the user could be more than ninety-five percent sure that the shortage would
exist by at least the ninth vear of the planning period. The sixth year would still represent
the most probable estimate of the shortage; however, the introduction of confidence
intervals weould provide added insight into the flexibility which might be desirable in the
future facility plan and into the risks associated with various alternatives.

As noted in Chapter 1, several distinct approaches could be used in estimating confidence
intervals for enrollment forecasts. The statistical approach would involve estimating
confidence intervals based on variation in the historical data used to derive the forecast
itself. The calculations using this approach would, in most cases, be both complex and
laborious, and the potential additional insight gained would probably not be sufficient to
offset the additional required effort A more fundamental objection stems from the fact that
these confidence intervals would be based almost entirely on historical data and would not
facilitate the incorporation of expected future conditions in the school system. For these
reasons. specific procedures are not presented for the calculation of confidence intervals
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FIGURE 2—30 ENROLLMENT FORECAST AND SCHOOL CAPACITY
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FIGURE 2—31 ENROLLMENT FORECAST WITH CONFIDENCE INTERVAL

The alternative subjective approach tnat is recommended is based upon user specified
potential high and low values for certain inputs to the basic forecasting techniques already
described. These procedures are repeated using first the high estimates and then the low
estimates. The resulting forecasts represent the likely upper and lower limits for future
enroliment trends. While statistically less rigorous, this approach may have more intuitive
appeal and is likely to make better use of first-hand knowledge concerning the unique
characteristics of the school district.

The most difficult aspect of this subjective approach is the specification of high and low
values for the various inputs. For this reason several values for high and low specifications
may be used to determine a series of confidence intervals. Wkile the validity of the high and
jow estimates will be difficult to test, tac assumptions upon which subsequent forecasts are
based will be avalable for scrutiny. The impact on the confidence band resulting from
changes to these high and low spec:lications w'll itself be of interest. If the impact of two
different sets of likely high and low values can be shown to be very slight, for example, then
the need for extensive debate concerning the precise snecification of high and low values will

have been eliminated.

The estimation of confidence intervals using the subjective approach for each of the
enrollment forecasting techniques outlined in Section 2.2 is briefly described below.

This technique involves the computation of a series of survival rates using past enrollment
data. These past rates are averaged or extrapolated and applied to current enrollments to
derive forecasts of future enrollment levels for each grade. The initial grade enrollment is
estimated on the basis of births five or six years previously. The projected grade-survival
rates and the projected birth-survival rates may, of course, over-or under-estimate the actual
rates which will prevail during the planning period. On the basis of variations in the previous
values for these rates and the user’s perception of future trends, a high and low value for
each may be specified. For example, if the average survival rate for students progressing from
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the sixth to the seventh grade was egua! to 1.05, the mest probable forecast would be
derived using this value. If the user believed that each of tke survival rates could conceivably
be ten percent higher or lcwer, the high and low survival rates would be specified as 1.155
(i.e., 1.05 x 1.10) and .945 (i.e.. 1.05 x 0.90) respectively. These values would represent the
user’s best perceplion as to the reasonable maximum and minimum values which the survival
rates could take. In other words. it would be theught quite unlikely that future values for
this survival rate would be greater trian 1.155 or less than 0.915.

The procedures of the cohort survival technigue should be repeated twice, using first likely
maximum survival rates and then likely mimimum survival rates. The resulting two additional
sets of forecasts will represent a contidence band for future enroliments as illustrated in

Figure 2-32.
ENROLLMENT

A REPRESENTS THE MOST
PRORABLE ESTIMATE, AND
H AND L THE LIKELY HIGH

AND LOW ESTIMATES
RESPECTIVELY.

TIME
FIGURE 2—32 CONFIDENCE INTERVALS--COHORT SURVIVAL

Confidence intervals for Type B curves may be derived by specifying high and low estimates
of the eventual maximum enrollment level (Line 8, Form F). The procedures described for
extrapolating this curve would then be performed using first the high and then the likely low
values for this maximum. The resulting sets of forecasts would represent the limits for the
confidence band for future enrollments. A typical confidence band thus derived is 1llustrated

in Figure 2-33.

ENROLLMENT

———————————— ’ A AND B REPRESENT THE
LIKELY HIGH AND LOW

VALUES FOR THE MAXIMUM
ENROLLMENT LEVEL.

TIME

FIGURE 2—33 CONFIDENCE INTERVALS—LOGISTICS GROWTH CURVE

Confidence intervals for Type C curves may be similarty determined by specifving the
eventual minimum enrollment level (Line 8, Form G) first with a high and then with a likely
low estimate as illustrated in Figure 2-34.

These likely high and low values may be c¢stimated by making different assumptions
reparding future densities, zoning patterns, birth rates, and other factors influencing
deve opment. An analogous procedure i< not avadable for Type A curves.

57



Q

2.6.1.3

2.6.1.4

2.6.2

ERIC

Aruitoxt provided by Eic:

Ratio Method

Dwelling Unit
Multiplier
Technique

Forecast
Adjustments

ENROLLMENT

A AND B REPRESENT THE
LIKELY HIGH AND LOW
VALUES FOR THE MINIMUM
ENROLLMENT LEVEL
I N~ RESPECTIVELY.
B
TIME

FIGURE 2—34 CONFIDENCE INTERVALS—LOGISTICS DECLINE CURVE

Confidence intervals may be derived for enrollment estimates using the ratio method by
making assumptions about the potential high and low value for the larger arca population or
enrollment forecasts, and/or the ratio itself. High and low estimates for the larger area may
already be available. If not, the user is encouraged to experiment with several sets of such
values that seem reasonable. Initial nigh and low specifications for the ratio will be more
difficult to determine since this ratio is not linked to any single measure of local or regional
conditions. The procedures of the ratio method may be reiterated using these high and low
estimates for future large area forecasts and for the ratios. The resulting forecasts will
represent the limits of the confidence band.

Confidence intervals for enrollment estimates using the dwelling unit multiplier method may
be generated by specifying high and low assumed values for the eventual maximum number
of dwelling units as well as the projected student yields. The high and low estimates for the
number of dwellings of each type may be obtained by considering the impact of alternative
local economic conditions, and local government development policies. Likely maximum
and minimum values for the yield factors may be estimated by using different assumptions
about the future age distnbution of the population and/or birth rates. The set of high
estimates can be used to derive the upper boundary of the confidence band, and the set of
low estimates used to generate the lower limit by reiterating the forecasting procedures.

The most difficult task in the estimation of confidence intervals using this approach will be
specifying realistic and appropriate high and low values. All available previous data should be
carefully examined. In addition, assistance mignt be sought from sources such as a locai or
regional department of planning or bureau of vital statistics.

The validity of these confidence intervals will be dependent upon the quality of the high and
low values used. The use of a subjective approach in determining these values presents an
opportunity for the integration of sound professional judgement with explicit statistical

forecasting procedures.

it may be possible to further reduce forecasting uncertainty by examining several contingent
trends in factors not explicitly dealt with in the projection techniques. Each of the
previously discussed enrollment forecasting techniques is based upon a specific set of
assumptions. The procedures themselves merely translate past data into forecast values on
the basis of these assumptions. Certain events which may not be accounted for in the
mechanics of the forecasting technique will significantly impact future enrollment patterns.
A list of such phenomena is presented below. This list should be carefully examined to
determine which, if any, of the potential situations might be of importance in the particular
school district, In those instances where the events have not been adequately incorporated
into the technique used to derive the initial enrollment forecasts, an adjustment should be
made. For example, suppose that a relatively large trailer court was expected to be
developed at soine point in the future. If no significant trailer court development activity
had occurred in the past, tnen none of the forecasting techniques would be expected to pick
up the discrete increas~ in enrollments which might result. The number of additional public
school stuuents attributable to this future complex should, therefore, be independently
estimated. The previously developed enrollment forecast would then be adjusted by adding
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the estimated trailer court enroliments to it.

This adjustment process may be performed at any level of detail as long as it is possible to
identify the additional students by geographic location, age, race. or any combination
thereof.

It should br emphasized that enrollment adjustments for a particular phenomenon or unique
event should be made only if it was clearly not considered by the previously used forecasting
technique. Careful thought must be given to precisely which phenomena have and have not
been addressed. If the user believes that the future trend in one or more of the factors
considered in the original forecasting tecnnique will significantly differ from the historical
trend. an adjustment to the initial forecast may be appropriate. For example, suppose that
the trend in public versus private school preferences among families residing within the
district resembled that curve shown in Figure 2-35.

PERCENT OF A
STUDENTS s
ENROLLED IN - < “a” REPRESENTS
PUBLIC SCHOOLS < THE CURRENT

AN TIME PERIOD

| \'B

1

1

}

[

|

a TIME

FIGURE 2—35 ADJUSTMENTS DUE TO CHANGE IN TRENDS

If this trend were expected to continue as illustrated by dotted Line A, then explicit
consideration need not be given to this factor as its effect on public school enrollments
would be implicitly incorporated into each of the forecasting techniques. If, on the other
hand, this trend were expected to shift dramatically so that the pattern resembled dotted
Line B, an adjustment would be necessarv. Thus, whenever an abrupt change in the trend of
any factor influencing public school enrollinents is expected, the magnitude of this change
should be evaluated and an adjustment to the basic forecast considered.

A second type of potential change that might not be incorporated into the forecasting
techniques would be a unique, discrete alteration in some factor influencing public school
enrollments. For example, suppose that the past trend exh:bited in public versus private
schoo! preferences appeared as in Figure 2-36. Again, if the trend was expected to continue
relatively unaltered, as shown by dotted Line A, no adjustment would be necessary, If,
however, the user, possibly through personal contact with local private school officials,
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FIGURE 2—36 ADJUSTMENTS DUE TO UNIQUE EVENTS
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expected a major discrete change in this preference, then the future pattern might appear as
Line B. This phenomenon could occur as the result of the closing of one or more private or
parochial schools. An adjustment to the public school enrollment forecasts would then be
called for in cach year of the planning period, beginning with the year in which the discrete
change was expected.

The following list briefly describes some of the changes which may warrant forecast
adjustments. Additional considerations are presented in Chapter 7.

Public versus private schooi preferences. A change in private school demand mzy be brought
about by a shift in the religious composition of the population, or may result from a change
in the availability of nearby private or parochial schools. A review of private school trends
should focus on the entire region, as private and parochial school trends in surrounding
school districts may impact the local public school system enrollments. Particular attention
should be devoted to the possibility of major private school closings or openings.

Residential development. An adjustment might be appropriate if a very large subdivison or
apartment complex was scheduled for construction or demolition at some point over the
planning period. Similarly. a significant change in the number of families residing in trailers
or mobile homes could also rapidly alter future public school enrollments. In all cases these
proposed compiexes should represent a distinct departure from existing trends. Where the
proposed development appeared to be a continuation of existing patterns, it might well
already be accounted for in the basic forecasting technique.

Birth trends. The abrupt alteration of birth rates which occurred in the 1960’s significantly
affected enrollments in many school districts. Birth rate forecasts should be reviewed at the
national, state, or local level to examine recent and expected local birth trends.

Migration trends. Fundamental causes of inter- and intra-regional migration should be
reviewed in an effort to detect the possibility of a distinct shift in migration trends. An
abrupt change in the regioral economy could influence migration into or out of the
metropolitan area. A major road, utility extention or commercial development could
influence migration from one schoo!l district to another within a metropolitan area.
Indications regarding the likelihood of a disruptica in historical migration patterns may
nacessitate an enrollment adjustment.

Age distribution. The age distribution of families residing within the boundaries of the local
public schgol system will significantly affect enrollment lzvels. in many neighborhoods,
families tend to remain at the same residence after theit children have gomne through the
school system. As these fainilies reach retirement age (izy are mere likely to leave the
district, vacating homes which may be reoccupied by younger {amilies with school age
children. In cases such 2s new suburban commtnities where a iarge number of persons
moved into the district during the same time period, many are slso likely to move out at
roughly the same time. A dramati: and rapid change in the average age of the school
district’s population and hence enrollments could occur. Wheve this ‘cycling’ effect is
expected, an adjustment of future enrollment estimates may be necessary. A careful
erxamina* nn of any available data refiecting the age of residents withiu the school system
will assist in identifying the potential for such rapid neighborhood turn-over. and the likely
magnitude of its const Juences.

Annexation/Mergers. The annexsiisn of additional land by the school system will, of
course, affzct future enroilment. Since tkis one-time event would not be included in any
historicai data, its pcterntial effect on enrollments must be independently estimated and
added to ihe basic forecasts which have been derived. Also, when several school systems are
combined intc one, enccidment forecasts for each of the school systems wourd need to be
caiculated separately, and then added together.

Institutional changes. A major change in the disposition of a military base or cther federal
installaticn may occur very suddenly, often with significant impact on the surrounding
comn:unity. The closing or op»ning of a major industrial plant, university or other large scale
emplayment center would have a similar effect. Knowledge of this kind of major community
imract will necessitate adjusting the enrollinent forecasts.

“he above list is not inclusive, but is intended tc suggest the types of phenomena which
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should be considered, and if relevant, adjusted for in the enrollment forecasts. Where it is
believed probable that a major shift in trends or a unique event has not been accounted for
by the forecasting technique, the user should attempt to estimate the magnitude of shifts
and adjust the initial forecast accordingly. If used with discretion, this adjustment, should
increase the validity of the enrollment forecasts. Blind adherence to a set of forecast values
simply because they have been statisticallv derived, should be avoided. An initial forecast
developed with any of the above techniques should be viewed as a base line from which to
deviate when warranted by the user’s judgement and knowledge of the school district. The
accuracy and validity of the enrollment forecasting techniques will, in the final analysis,
depend largely on the skill and diligence with which they are applied.
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Chapter 3: Facility
Component

The objective of the Facility Component is to examine the impact of expected enrollment
levels on future facility needs. These expected facility requirements may then be compared
to the school district’s existing facilities so that any shortage or surplus of educational space

can be identified.

The Facility Component serves as the link between future enrollment forecasts and the
development of capital planning strategies. It requires that enrollment forecasts be available,
whether generated by ths previous component or independently derived. The procedures
will assist in translating enrollment forecasts into the estimated number of teaching stations
or amount of square footage, or both, necessary to accommodate them. Comparison of the
projected space requirements with existing or planned school buildings will indicate the

dimensions of the planning problem.

With this information the user may formulate alternative strategies for resolving any serious
excess or deficit space situations. Guidance for developing such strategies is presented in
Chapter 7, “Planning Considerations.” Once identified, a strategy may be ‘“tested” by
entering the proposed standards, policies, andfor structural modifications into the
appropriate parts of the System and examining the facility, fiscal, and geographic
implications.

The required teaching stations or square footage implied by a given enrollment forecast will
be dependent upon the educational programs and policies unique to each school district.
This is recognized in the System by requiring that the user specify several critical standards
and policies which may impact future facility demand. Additional flexibility is provided that
allows the analysis to be conducted on a district-wide, on an individual school, or on a
subject area or educational space basis, depending on the needs of the school district. Thus,
for example, some districts will be satisfied to examine the overall excess or deficit of space,
while others will want to examine probable conditions for a particular school or for special

kinds of space.
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The user is encouraged to repeat the analysis in order to examine the impact of modified
standards or policies. Similarly the effect of alternative enrollment forecasts might be
considered. By using several enroliment forecasts, the user will better understand the extent
to which future facility needs may be dependent upon unpredictable variables in the
community itself.

The next section of this chapter briefty outlines the technique used in the translation of
enroliment forecasts into facility needs and examines the assumptions underlying this
technique. The third section presents the step-by-step procedures necessary to carry out the
basic calculations. A final section is included to assist in analyzing and interpreting the
technique itself along with the resulting output. An example is included to illustrate the
necessary steps.

The technique employed in this component requires the conversion of expected student
enrollments into a measure of the effective impact of this enrollment. This measure is
expressed in terms of the average number of students which must be accommodated at any
given time during a typical school week. The concept becomes especially important where
the analysis is to be conducted on a subject area level of detail. This “effective enrollment”
level is then translated into a measure of concomitant facility needs. The translation may be
done in terms of the number of teaching stations which will be needed, or the amount of
square footage which will be required, or both. Finally, the chosen measure(s) of facility
needs is compared to the corresponding measure(s) of existing facilities in order to identify
the nature and magnitude of any potential future shortage or surplus of educational space.

The technique used to translate the absolute number of enrolled students into the number of

students which must be accommodated at any given time, i.e., the level of ‘‘effective
enrollment.”” may be summarized by the following mathematical expression:

{ aw /
(1) E —.\’N g U.

ij ) I B A ij

The variables used in this expression are defined as follows:

Eij : the ‘effective enrollment’ level (i.e., the number of students expected to be
physically in attendance at any given time during a typical school week)

N, the number of students enrolled

Aij : the average number of courses taken by each of the N students

Wij : the average number of periods per course each student attends in a typical school
week

Pij : the number of periods per dav in which classes are held

Dij : the number of days per week in which classes are held

U.. : the desired' maximum utilization rate (i.e., the average percent of educational

space which is occupied at any given time over a typical school day)

The subscripts i and j associated with the variables refer to the school and subject area (or
educational space type) being examined respectively. For example, Eij may be read as the
effective enrollment in school i in subject area j.

As noted, the level of analysis should be varied depending upon the needs of each school
district. The task of estimating future effective enrollments may, therefore, be performed for
any of several levels of detail. The user who wishes to examine each school individually
should simply interpret each of the variables in equation 1 as applying to a particular school
i. Those who wish to conduct the analysis for the district as a whole should ignore the
subscript i and treat each variable as being applicable to the entire school system. Similarly,
the option of computing the expected effective enrollments for individual subject areas or
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educational space types is availabie. The numbcer of such subject areas and the criteria for
allocating a particular course or group of courses to a specific category must be left to the
discretion of each user. Thus, for example, some districts will want to consider all academic
courses individually. others wil! want to separate those requiring “regular’’ versus “large”
classrooms, and still others will be content to lump them all together.

In considering possible subject areas. the ultimate use of the estimates should be kept in
mind. Because the component is intended to identify the nature and magnitude of future
facility needs, distinctions between various subject areas should generally be confined to
those which reflect somc actual physical differences between educational space
requirements. In situations where the district wishes to examine all educational space types
together, the j subscripts should be ignored. The variables should then be interpreted as
applying to all educational space Lypes combined. This latter approach will usually be more
appropriate at the elementary school level where special facilities such as science labs or
industrial arts workshops ure less prevalent.

The logic .in equation 1 represents a modification of techniques developed by Professors
Marion Conrad and Basi! Castaldi. The product A W represents the number of periods
per week the average student attends classes, at a pargncular school i in subject area j, if
appropriate. Suppose that a district wishes to estimate the effective enrollment at a
particular school i in subject area j, e.g.. academic subjects requiring standard sized and
equipped classrooms. Further suppose that each student at this school takes an average of
three classes in this subject area each semester, and that each of these classes meets five
periods per week. 1% W would therefore equal fifteen. This would mean that an average
student spends fifteen penods per week attending courses within subject area j.

The product Py D] is the number of periods per week that classes are held. If a speciﬁc
school holds cldsses for six periods each day (Pl ), five days per week (D ), then P.. 1

would be equal to thirty. This figure represents the total number of penogls per wee¥( tha

classes of this type may be held. In this example, A W /P D;; would be equal to fifteen
divided by thirty, or one-half. This ratio would represent t‘he fraction of the school week
that an average student spends attending courses in subject area j at the school in question,
and would imply that, on average. only one-half of the total number of students (N;) are
actually attending subject area j classes at any given point in time. For this subject area the
effective enrollment is one-half of N; . Therefore the required facility for subject area j need
only be large cnough to accommodate one-half of the total students at a time. If total
enrollment was 800, then only 400 of these students would be expected to attend classes in
subject area j during an average class period during the school week. This assumes that class
scheduling could be arranged so that all educational space is occupied in each of the periods
throughout the school week.

This latter assumption is, of course, often not necessarily possible or desirable. A “utilization
factor” is thus incorporated into the equation whereby the user may maintain some desired
level of flexibility As specified by the user, this utilization rate may theoretically range from
zero to one. More commonly it will range from .80 to .95, depending on grade level
organization and on the unique features associated with a particular school or group of
schools. The application of a utilization factor which is less than one serves to increase the
implied level of effective enrollment, thereby maintaining a certain amount of space
flexibility. If, for example, the district specified a utilization rate of .85, the effective
enrollment for the school- in the previous example would be 400 divided by .85, or
approximately 470. With equation 1 the example can be summarized as follows:

( Vo
A, W. /
1] 1] /

Elj = Nl }/Uu

Pi Djj/y /
\ J/ /
= ¢800 3X"); //.85

X /

)

= 470
It can readily be seen that a change in any of the variables in equation 1 will significantly

impact the resulting measure of effective enrollments. If the school system wished to
maintain a higher degree of flexibility, for example, it might choose a lower utilization rate.
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With a utilization rate set at .80 instead of .85 in the above example, the effective
enrollment level would increase to 500:

\ 3x5 2
E; = /800 [22° 80 = 500
! j 6x5

N

If instead. the user wished to reduce the effective level of enrollment, a staggered sessions
policy might be considered. With the establishment of a one hour stagger, classes would be
held seven periods each day instead of six, and the effective enrollment level would fall to

approximately 403:
( v/

Ej - isoo (3'\:5)2//.85 - 403
; ;

7x5

Each district is encouraged to ex, riment with alternative values for the variables in the
equation. However, it must be remembered that these variables represent actual standards or
policy decisions and their modification may involve serious educational program and fiscal
drawbacks. The trade-offs associated with such policy changes must be carefully evaluated.

The equation described above serves as a mechanism by which the effective enrollment of a
particular school and subject area may be estimated. The next step is to translate this
effective enrollment level into some physical measure(s) of the requisite educational space.
As previously noted, each district may elect to measure the space in terms of the required
number of teaching stations, or the number of square feet, or both. In the case of teaching
stations, the effective enrollment is divided by the user specified value for the desired
maximum number of students per teaching station as in the following equation:

(2)  RTS; = Ej [ Ty

where RTS;; represents the required number of teaching stations, in school i, subject area j,
and where 1I'i- represents a standard for the desired maximum number of students per
teaching station, as specified by the district.

If, for example, the effective enrollment level (E;; ) had been estimated at 400 students, and
if the district desired no more than thirty students at each teaching station (ie., T;; =30),
then the required number of teaching stations would be equal to 13.33. Most districts would
then choose to round up to the next highest teaching station.

RTS;; = 400 | 30 = 13.33 or 14 (rounded)

If the district wished to compute a square footage measure of future facility needs, the
estimated level of effective enroliments would simply be multiplied by the desired minimum
number of square feet per student, as in the following equation:

where RSFi- represents the required amount of square footage, in school i, subject area j,
and Fj; is the desired minimum number of square feet per student. If, for example, the
district’ wished to allocate a minimum of twenty-five square feet to each student, i.e., F;; =
25, then the amount of square footage required to accommodate an expected effectlwe
enrollment level of 400 would equal 10,000.

RSF'ij = 400 x 25 = 10,000 sq. ft.

Both the students per teaching station and the square footage per student standards will
require that each district establish precise definitions of teaching stations and square footage,
i.e., gross or net of hallways, storage space, etc. The only requirement of these definitions is
that they be strictly and consistently adhered to throughout the Component.

The final task involves a comparison of the reguired facilities with existing school space. This

comparison will represent the estimated gap between future facility needs and the existing
facilities. Information regarding the direction and magnitude of any such gap should assist

65



3.24

ERIC

Aruitoxt provided by Eic:

Calculating
Required
Teachers

the district in evaluating the ability of its existing facilities to accommodate expected future
enrollments, while maintaining school standards and policies within an acceptable range.
Calculation of the space surplus or deficit will, of course, necessitate that the required and
existing facilities be measured in the same units. Either of the following equations may be
used:

(1) CDij = RTSij - ETSij
and/or
6] CDij = RSFiJ — ESFU-

where CD represents the capacity differential or need, RTS represents the required teaching
stations, ETS represents existing adequate teaching stations, RSF represents the required
square footage, and ESF represents existing adequate square footage. When CD is a positive
number, there is a space shortage, because requirements outstrip existing facilities.
Alternatively when CD is negative, existing facilities exceed requirements, causing an excess
or surplus space situation. In all cases the capacity differential may be calculated for
individual subject area space, individual schools, and/or thie whole district.

To complete the previous example, if the existing teaching space within a school consisted of
ten adequate classrooms and a requirement for fourteen had been calculated, a space deficit
would exist.

CD,., = 14 — 10 = 4

Similar calculations could be made using net or gross square feet as a measure, providing, of
course, that required and existing space were both measured with a similar definition in
square feet.

A critical consideration in the above calculations is the adequacy of the existing space. Any
analysis that includes unsatisfactory teaching stations or square footage as part of the
measure of existing space may seriously distort the final estimates of space need. It is
important that a traditional school building survey be conducted to identify inadequate
space and those maintenance or rehabilitation costs necessary. This space should then either
he removed from the existing space inventory, or retained with the realization that specific '
improvement costs be included in the Fiscal Component. A number of e<f1blished survey
techniques are referenced in the bibliography.

These considerations are further complicated by the fact that the comparison of required to
existing space must be forecast for a series of vears. Any space expected to become
inadequate at some point during the planning period will have to be recognized in the
analysis.

The projected capacity surplus or deficit c:nst'iirtes the major product of the Facility
Component. Some school districts will alsw vznt to consider the number of teachers
necessary to serve the projected student enrollment. This will be especially important for
those districts interested in forecasting future operating costs as part of the Fiscal

Componen..

Two approaches may e used to project required teachers. Those districts with a distinct
student-teaz-her ratio in mind and interested in overall teacher requirements rather than
specific subject area requirements may convert projected enrollment into teachers by using
the following equation:

Ni -+ STR
(6) RTi =
TA

where RT.i: the required teachers for school i or for the school district as a whole; Ni
represents the projected enrollment; STR represents the average student-teacher ratio; and
TA represents che average number of periods taught by a teacher expressed as a percent of

all the periods in > school day.
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Thus, for example, in a school with a projected enrollment (Ni ) of 800 and a desired ratio
(STR) of twenty-four students for every teacher, approximately forty teachers would be
required it the average teacher taught five out of every six classes (i.e., TA = .83).

800 +— 24
RT. = = 402

i
.83

A second approach may be more appropriate for districts that want to calculate the required
teachers for specific subject areas.

) (Eij x wij) + STR;

(I RT

TAij

All the terms have been previously defined. The numerator is the number of student periods
per week divided by average classroom size which yields class periods per week for a given
subject area. The denominator is the average number of classes taught each week by a
teacher for this subject area. Note, in this case the average should be expressed as a total
number of classes, rather than as a fraction as contained in Equation 6.

Using this formula, if 600 students wanted to take subject area X, in a school distriet where
the average teacher of this subject area taught twenty-five classes per week, and the average
class size consisted of twenty-two students, then approximately six teachers would be
required.

(600x5):— 72
RT; = '\ L = 55

25
Independent of the approach used, the number of required teachers will have to be

expanded to account for counselors, librarians, administrative and other support personnel.
A sugpested approach is presented in the Fiscal Component.
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PROCEDURES FOR FORMS A & B.

FACILITY COMPONENT PROCEDURES

The basic instructions necessary to carry out the facility analysis can be completed with the use of two forms.
Form A provides the basic work sheet with which space requirements can be calculated for any time period into
the future. Form B uses historical information to determine two of the important variables that are subsequently
used on Form A. The completion of these two forms will allow analysis at any level of detail desired.

‘The procedures require the assemblage of an extensive amount of information. Specific data categories are
- summarized below, along with their typical source and sample values. These values are used to illustrate the

Facility Component procedur:s in the example at the end of the report.

Form Information Sample Values Source
AB School Name T.J. High User supplied
AB Subject Area “Academic”—10 courses User defined
A Planning Period 10 years User defined
A Projected Enroliment 880 (1975) to 479 (1985) Enrollment Component
B Historical Course 180 in Math I (1971), etc.

Enrollment User supplied
B Historical Periods 5 times per week—Math I

per Course (1971), etc. User supplied
A Periods per Day 6 User defined
A Days per Week 5 User defined
A Utilization Rate 90 User defined
A Desired Students per

Teaching Stations 25 User defined
A Existing Teaching

Stations 12 User supplied
A Desired Sq. Ft. per

Student 30 User defined
A Existing Sq. Ft. 9000 User supplied

At the outset several preliminary decisions must be made regarding the time frame, focus, and measures of space
to be used in the procedures.

Step 1. Planning Period. Select an appropriate time horizon. Those school districts that have conducted the
Enrollment Component will have already evaluated the trade-offs between the need for an adequately long
planning period and increasing levels of uncertainty. Those that have not yet established a time horizon must
attempt to arrive at some reasonable balance between these two conflicting considerations. The procedures
outlined below are applicable for any number of years.

Once a time frame has been selected, indicate the forecast years above each column in Form A, beginning with
the current year and extending through the last year of the planning period. The current year is included to
provide a check on the validity of the procedures being used.

Step 2. School and Subject Focus. Select the appropriate level of detail at which to conduct the analysis. The

fonger the planning horizon is extended, the more difficult detailed analysis will become. Subject area enrollment
is likely to vary considerably in response to long-term social, legal, and economic trends. Therefore, in very
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long-range planning situations, many districts will want to focus on district-wide requirements, Where a shorter
time-frame is used, indwidual school and subjeet area forecasts may be more useful. Experimentation with
different levels of analysis is eneouraged,

Those districts wishing to conduct the analysis of future facility needs on a district-wide basis for all courses
together should complete only one copv of Form A and Form B. {n this case, each variable used in Form A and
Form B will represent a district-wide measurs, and subscripts i and j referring to a particular school and subject
area should be ignored.

Those wishing to conduct the analysis separately by sehool will need to complete Forms A and B for each school
within the schocd system. In this situation the resulting values on each copy of Form A must be added together to
derive totals for the school district as a whole,

Districts wishing to eonduet the analysis by subject area must define each variable in Form A and B for one
subject area only. completing separate forms for each subject area or educational space type to be examined.
Finally, those wishing to examine specific subject areas within a particular school must consider each variable in
Form A as it applies to the particular subject area j within school i. In this case i times j copies of Forms A and B
would have to be completed to analyze the entire district. The subsequent steps may not always explicitly refer
to the school or subject arca. However, it must be kept in nund that the treatment of each variable is implicitly
associated with a particular school and/or subject area if the district has ¢husen to pursue those levels of detail.

Once the level of analysis (and therefore the number of forms) has been selected, the headings must be
eompleted. Fill i the lines at the top of Forms A and B, identifying the appropriate school name and subject area
or educational space type, if applicable.

Step 3. Measure of Space. [dentify appropriate definitions for teaching sta’ 'ns and/or square footage. The
district should seieet those defirations with which it is most familiar. The pr. ¢ definition given to these two
measures of educational space will not affect the reliability of the procedures. as long as the definitions are used

consistently,

If only the teachmn: station measure is to be used, all reference to square feet (Form A, lines 16, 17, 18 and 19)
should he blocked nut. Alternatively. it only square feet will be used. then reference to teaching stations (Form
A lines 12,130 14 and 15) may be disregarded.

In all cases the definitions associated with whichever measures are used should be written and agreed upon by all
members involved in the Sady.

Form B Instructions. ‘The data colicetion necessary to eondu .t the analysis begin . with Form B. Its purpose is to
make pessible the computation of historical salues for the average number of courses taken by each student and
for the average number of class periods ror hours) per course cach student attends in a typical scheol week
(varables A, and W, respeetively). The historreal values are caleulated in order to assist in estimating future

i i
values for these \':ll‘lilhd‘.\' whteh serve as input to Form A,

Step 4. Historical Course Offerings, Identify those courses which have been offervd within this subject area or
educationa! space type in recent vears. The past five vears is suggested. These course titles should be placed in the
first column of Form B, 1t should be re-empnasized that the criteria used to differentiate between various subject
areas should reflect potential differences in physical space requirements, If, for example, two seemingly different
courses, such as music and social studies, have similar types of physical space requirements, then the two courses
should be placed in the same educational space category. The number of educational space categories and the
specific criteria for their delineation are left to the discretion of the user. Those who do not wish to examine
explicitly the demand for varicus types of space may treat all educational space types in a single category. Those
who do not want to differentiate courses, e.g.. iy some elementary school situatinns, may simply enter the words

“all courses.™

Step 5. Historical Years. Indicate the years for which the historical data is to be ecri:-:ited above each of the
remaining five columns on Form B: include the current schcol year. In the intereri «( = g time, some districts
may prefer to collect fewer than five years of historical data.

Step 6. Course Enrollment. Fach year on Form B encompasses three sub-columns. For each course identified in
the first column of Form B, determine the course enrollment. i.e., the number of students that signed up for that
course, during the previous and current school years. Place this course enrollment information in sub-column a
for each vear, When any individual courses have been grouped together, o.g., if three different subjects are
combiued into social science or history, care must be taken to insure that the course enroliment equals the sum of

individual enrollments in each course
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Step 7. Course Periods per Week. Enter into sub-column b the average number of class periods per course which
each student was required to attend during a typical school week. This number should also be entered for the
previous and current years.

Step 8. Student Instruction per Week. For each year and each course identified on Form B, multiply the course
enrollment in sub-column a by the number of class periods per course which each student attended weekly in
sub-column b. Enter the resulting produets in sub-column c. At this point the basic data necessary to calculate the
average number of courses taken per stude:} (Ai' ) and the average number of periods per course attended by a
student in a typical week (wij ) has bec i assembled. The data might look like the following for a secondary
school situation where three science courses were being analyzed in one subject area category because of similar
space requirements. Note that only (wo of the five-year columns have been completed in this example.

SCHOOL (i) T. 1. HIGH SCHOOL

COURSLS PER STUDENT (Aij),
PERIODS PER COURSE (wij) by SUBJECT AREA

Year 197172 Year 1972—173
?‘E - -~ E - -
z : g = 2
g £ g £ & £ & % £ g ¢ 8 g 3
~ £ = C = T - 0 = O = o -
Z E :FEox 3 & 3 E 3% % 3 5
C = S 7 o O = (STl m o
COURSE NAMF a b c a h ¢
CHEMISTRY | 180 5 900 191 5 955
CHEMISTRY 11 35 2 70 60 3 180
BIOLOGY 87 3 261 84 3 252

EXAMPLE—FORM B: SECONDARY SCHOOL

In this subjec: area, 180 students took Chemistry 1 during the 1971-72 school year, meeting five times per week.
As such 900 Chemistry 1 “seats* were occupied during a typical week. By contrast Chemistry II had far fewer
students and met only twice a week.

If all elementary space requirements were being analyzed on a district-wide basis and there was no desire to
separate specific courses or space types. the data might be entered as below. This example assumes 800 students
in 1971.72 attending six classes per day. five days per week.

Of course, in this simple example, the information would not be necessary to obtain variables A.. and Wi. . In

situations where two or three elementary space types were under consid=ration, ¢.g., regulss .claselg, music rl»om,
and art room, separate subject areas would be appropriate.
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SCHOOL (i) G. WASHINGTON ELEMENTARY

COURSES PER STUDENT (.»\ij),
PERIODS PER COURSE (wij) by SUBJECT AREA

Year 1971 - 72 Year 1972—173
P £ uox g % g
v = g £ < = A = L O £ 4
£s L3 g2 i EEZ =
z = 5 & & 25 ° & 25 5 =
T2 O = = T e O O & T oo
COURSE A b ¢ » h c
All elementary -
o 4800 5 | 24000 5100 5 25500
EXAMPLE--FORM B: ELEMENTARY SCHOOL

Step 9. Average Courses per Student (A;; ). Add the course enroliments, sub-column 3, for all courses identified
in Form B, for each of the pist years and enter the respective totals on line 1 of the form. Then enter the total
number of students enrolled for each of these years, including the current year, on line 2 of Form B. This
information will have been assembled as part of the Enrollment Component. Finally, for each of the previous
years under consideration, divide line 1 by line 2 and enter the result on lit:e 2 of Form B. These values will
represent the average number of courses in a given subjret area taken per student (Aij ) in each of the previous

years.

Step 10. Average Periods per Course per Week (W ). The next step is designed to calculate the average number
of periuds that a course meets during a week. Add the values found in sub-column ¢ for all courses identified on
Form B8, for each of the previous years. Enter the respective totals on line 4 of the form. For each of the years,
divide the value on line 4 by the value on line 1. This quotient (Wi- ) should be entered on line 5 of the form. The
caleulations required in steps 9 and 10 should be entered on the‘:ottom half of Form B, in accordance with the

following example. The subject area consisting of three science courses for a sccondary school is again presented.

Year 1971 - 72 Year 1972 -—173
a = Course Enrollment
b = Course Periods Per Week
¢ = Students Per Week
Sub.columns Sub-columns

1. Total: sum of
sub-column a

DL
335 ////////

Gp
%

, 7 7
264 {/ /////

2. Number of
students
enrolled

3. Line 1/Line 2
(Ai-) Courses
_per student

hN

44
1231 %/////%//A 1387
L

| W7/
ws )

4. Total: sum of
sub-column ¢

5. Line 4/Line 1
I (W;;) Periods
' per courst )

EXAMPLE—FORM B: SECONDARY SCHOOL
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In the elementary grade example, where all spaces are being treated together as one subject area, the lower left
portion of Form B would appear as follows:

Sub-columns Sub-enlimns
A ’ b g
" 1. Column a. 4800 o
! Total
1 - s —— ———
+ 2. Number of i
' Students 800
Enrolled
3. Line 1/Line 2:
' (A;;) Courses 6
: per Student
P 7
4. Total: sum of // s
sub-column c. S ',"f//
///,r S "‘///
5. Line 4/Line 1: g . !
(wij) Poriods S :/’/f A AR
_per Course /// i e, R S

EXAMPLE—FORM B: ELEMENTARY SCHOOL

In this simple problem, it will be noted that the calculated variables (A;; and W; ) are not ditfsrenl from the
hasic input data used in the previous steps. Every student is expected to a{tend class six times per i, and every
class meets five times per week.

Form A Instructions. Onee the above entries have been completed for a given subject area, all subsequent
caleulations can be recorded on Form A, It should be reealled that for every Form B there should be a
corresponding Form A, for that specifie schoot and/or subject area.

Step 11. Enroliment (N. ). Enter the current and the forecast levels of enroliment on line 1. If the district is
conducting the analysis for each individual school within the district, the number of students entered on Form A
should represent the expected enrollment levels at this school only. In this situation a method may have to be
devised for allocating total system enroliments to individual schools. This method might be based on relative
school capacities where attendance area boundaries are flexible. In situations where these boundaries are more
rigid, it might be based on sub.geographic area forecasts generated in the Enrollment Component or derived

independently.

Step 12. Average Courses per Student (A.. ). The historical values of Aic recorded on line 3 of Form B may now
be used to assist in estimating future values for this variable, Enter the current value of A.. in the current-year
column of line 2 on Form A. If some trend is suggested by the historical values recorded on Horm B, the user may
choose to extrapolate this trend and enter the estimated future values of Al on line 2 of Form A. If there is no
discernible trend from the previous values of A;; » an average value for this L.riable can be calculated and used as
an estimate for future years. In either case, careful consideration should be made of all factors likely to have a
potential impact on the average number of courses of a particular ty pe which might be taken by students in each
year during the planning period. The future values for Aij should reflect these considerations accordingly,

Step 13. Course Enrollment (N.. x A. ). Multiply line 1 by line 2 and enter the resulting products on line 3 for
the current year and all future years over the planning period. These values will represent the expected course
enrollment at school i, in subject area }, if applicable.

Step 14. Periods per Course per Week (W;. ). The historical number of class periods or hours per course which
each student is expected to attend in a typical school week (W; ) has been recorded on line 5 of Form B. They
may now be used to assist in estimating future values for this \?]ariahle. Transfer the current value of W.. from
Form B to the current year column of line 4, in the corresponding copy of Form A. Again, if some trenﬂ in the
historical values is apparent, future values may be extrapolated. If no trend is discernible, the district may wish to
use the historical average as an estimate of future values for wi. . Any factors which may serve to influence the
future values of this variable should be considered as part of this process. The estimnated average number of class
periods or hours per course each student attends in a ty pical school week should be entered on line 4 of Form A

for each year out to the planning horizon,

Step 15. Student Periods per Week (N; x Ai; x W.. ). Multiply line 3 by line 4 of Form A and enter the results
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on line 5. The values found on hine 5 represent the total number of student-periods per week which will be
required in cach year over the planning period.

Step 16. Periods per l)“".ifj;.l- FEnter the eurrent and expected number of class periods per day in which classes

are held on line 6 of Forus A,

Step 17, “tudent Davs (N. x Ai x W == P ), Divide line 5 by line 6, Form A, and enter the resulting
quotients on hne 7. These values will représent the number of student-days, where a school day is equal to P
periods, per wevk which must be accommodated in the current time period and in each year over the planning
period.

Step 18. Davs per Week (1. ). Enter on line 8, Form A, the current and expected number of days per week
during whieh classes are to be held. this will usually be five.

Step 19. Enrollment per Period (N; x A x W, = P. = D.. ). Divide line 7 by line 8, Form A. Enter the
results of the division on line Y. This figure will represent the number of students which are expected to be in
attendance al zny point in time during the school week. Sufficient space must be provided to accommodate
them.

Step 20. Utilization Rate (U, ). Enter the desired maximum utilization rate for eaci, year on line 10 of Form A.
This rate must be equal to or’less than one; it will insure the flexibility necessary to resolve scheduling and other

administrative problems.

Step 21. Effective Enrollment. Divide fine 9 by tine 10, Form A, and enter the results on line 11. The values will
represent the effective enrollment  expected in each year up to the planning horizon, for school i and/or subject
area j.

At this point, the most laborious part of the analysis has been completed. The expected effective enrollments for
cach year may now be converted into measures of facility needs, either in terms of the number of teaching
stations or the amount of square footage which will be necessary.

School districts wishing to consider the square footage measure of facility needs should proceed immc liate'y to
the instructions for step number 26. Those preferring to compute the implications of the expected future
effective enrollments in terms of teaching stations should start with the instructions for step 22.

Step 22. Studenls per Teaching Station (T..). ldentify the desired maximum number of students per teaching
station and enter the value on line 12, Form A. Note that this standard can be varied, if desired, for different

vears in the future.

Step 23. Required Teaching Stations (RTS.; ). Divide line 11 by line 12 and enter the resulting quotient on line
13 of Form A. These values represent futdre facility needs as messited in terms of the required number of
teaching stations.

Step 24. Existing Teaching Stations (ETS; ). The final aspect of the analysis requires a comparison of future
facility needs with the existing school plan€. Enter existing teaching stations that are considered adequate for use
on line 14. If any new stations are already programmed for the future, e.g., if a new addition is under
construction, or if some stations are in such bad shape that they are expected to become unusable, these
anticipated changes should be noted for the appropriate years. If more than one subject area or educational space
type has been defined, caution should be used in assigning the existing teaching stations among the various
subject areas or educational space types in order to avoid double counting.

Step 25. Teaching Station Need. Subtract line 14 from line 13 and enter the results on line 15 of Form A. These
values will indicate the existing and future shortage or surplus of teaching stations over the planning period. If the
vasdes on line 15 are positive, this indicates a shortage of teaching stations. Additional space will be needed, or
some of the district standards and policies must be changed in order to accommodate expected future
enrollments. If, on the other hand, the values on line 15 ure negative, a surplus of teaching stations is implied.

Step 26. Square Feet per Student (F;; ). If the space need is to be measured in square feet, the desired minimum
number of square feet per student should be entered on line 16 of Form A. The user may define this standard in
net or gross square feet, as long as the same definition is used for all facilities.

Step 27. Required Square Feet (RSF..). Multiply line 11 by line 16, Form A. The resulting products provide a
measure of future facility needs in terthis of the required amount of square footage. Enter these values on line 17.
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Step 28. Existing Square Feet (ESF.. ). Enter the existing amount of square footage on line 18. If more than one
category of educational space or subject area has been examined, caution must be exercised in allotting the total
amount of square footage to the various subject arca categories so that no double cennting occurs.

Step 29. Scuare Footage Need. Subtract line 18 from line 17, and enter the results on line 19 of Form A. These
values previde a measure of the existing and projected surplus er shortage of square feet for each year up to the
planning horizon. If the valiue on line 19 is positive, this meanrs that a space shortage exists or is expected. If the
value on line 19 is negative, a surplus is indivated. The value itseif wili serve as an approximation of the size of the
surplus or shortage in terms of square feet.
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Analysis

Selecting
Standards
and Policies

Definitions

The completion of Forms A and B as desenbed in the preceding section yields an initial
measure of the nature and tnagnitude of the school svstem’s future facility needs. These
needs will obviously vary in response to some factors, such as enrollment or state imposed
standards, that are largely beyond the control of the local school district. Other factors, such
as a utilization rate. will be directly susceptible to local district manipulation. It is important
that the procedures be repeated to examine the impaet of a change in local conditions,
standards. and policies. 1t is equatly important that alternative capital plans be tested using
the procedurcs.

The district’s standards and polieies should be considered in light of the district’s ability to
meet the educational needs of the commumty. Thus, some possibilities, such as “double
sessions,” may automatically be bevond consideration as a potential facility deficit solution
because of their perceived educational shortcomings.

If the user is relatively unfamiliar with certain variables found in the procedures, the initial
entries may be determined by caleulating current values from existing historical data.

For example, the current utilization rate or space per student may be calculated and used. In
specifying desired standards and policies, many factors should be taken into consideration.
Professional teachers’ organizations, for example may exert a significant influence on policy
decisions, such as the desired maximum number of students per teaching station. The public
in general may express strong concern over some standards or policies, such as the length of
the school day. In addition to the interests of local individuals and groups, current and
expected national trends in education should also be considered. For example. for many
years square footage standards were based on the number of square feet required by a pupil
sitting at a stationary desk. As individualized instruction has becoine more important in
contemporary educational thinking, the instructional settings are less restricted by stationary
desks. It is important to remember that the ~nly proper values for the standards or policies
to be used are those tailored to the educational needs of the community.

A considerable range of values for certain of the standards and policies may be acceptable to
the needs and goals of school districts. The user is thus encouraged to repeat the procedures
of this component in order to evaluate the impact of altering these standard or policy
variables. The possibility of averting a critical shortage of educational space by relaxing the
students per teaching station standard or by using staggered sessions might be explored.
While some of these solutions will not seem ideal or even desirable, they may nonetheless be
preferable to the large expenditures associated with the construction of a new school or the
expansion of an existing facility. This will be especially true if a projected shortage is
expected to he a short-lived phenomenon. Reneating the procedures using alternative
enrollment forecasts may also yield valuabie insight into the risks associated with the
forecasts and with any proposed capital plan int. .-ded to address the facility needs problem.

One potential policy alternative. the twelve-month school year, has not been explicitly
incorporated into the procedures of this component. A twelve-month school year may fave
some serious drawbacks. such as the necessity of school air conditioning, but it can represent
a feasible alternative to expected over-crowding. In order to examine the implications of
such a policy. the school district should repeat the procedures outlined in the previous
section. modifying the expected number of students enrolled (Ni) by multiplying this
number by three fourths (.75). This would reflect the fact that only three-fourths of the
total number of students would be attending school in any given month.

Each variable included in the procedures of this component has been briefly defined. If the
definitions provided are inadequate for a school system’s needs, the user is encouraged to
modify or expand them as long as such modifications do not interfere with the basic logic
used in the technique. Any modified definitions should be clearly specified and agreed on by
all of those directly associated with the implementation and subsequent interpretation of the
facility planning project. As previously noted, it is important that all definitions be
uniformly applied throughout the procedures.

The selection of an appropriate measure of future facility needs, either in terms of teaching
stations or square footage or both. has been left entirely to the district. While the use of
teaching stations or classrooms will be most familiar, it has not been shown to be a
necessarily supcrior measure. In view of the current popularity of “open’ classroom design,
the square footage measure may be more appropriate in some cases. This measure may be
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Capital
Planning

defined 1n terms of gross square footage or net square footage (i.e., gross square footage less
hallway, storage areas, and other non-teaching space). As long as the district exercises care in
the consistent use rf one definition or the other, no serious difficulties should be
encountered. School systems which are considering renovation may wish to use the gross
measure of square footage because of tiie potential convertability of certain
“non-instructicnal” areas into learning space.

The measures of facility needs on line 15 and/or line 19 of Form A provide much of the
basic information with which specific capital planning strategies can e formiltated. The
school system is encouraged to consider a variety of possible solutions ¢:.7 %..: *: 2xamine
their facility impact. This will involve changing the values on the approprisis 2 - of Forin A
for the proposed year in which they would take ffect, and recalculating the formula.

Specific plans will, of course, vary with the nature and magnitude of the problem. A
problem that is concentrated in a few grades or a few geographic sections of the district may
be resolved by changing the grade organization. reassigning specific classes to different
schools, or revising the attendance boundaries. Other problems will pervade all grades
throughout the entire district

In a declining enrollment situation, the impact of allowing fewer children per teaching space
(Form A, line 12) or more square feet per child (Fortn A, line 16) might be explored.
Similarly the effect of devoting a greater amount of space to non-teaching or community
uses could be tested by changing the utilization rate (Form A, line 10). The impact of
disposing of certain facilities could be examined by adjusting the existing teaching stations
(Form A, line 14) or square feet (Form A, line 18) for the correct years.

In a growth situation the same kinds of poscibilities would be considered but in the opposite
direction. The space implications of more children per teaching space and less space per
child. of higher utilization rates, of a new sessions policy, and, finally, of new facilities could
all be evaluated. While further plan formulation considerations are presented in Chapter 7,
the essential process of designing alternatives cannot be reduced to a check list. Ultimately,
the user must develop these based on his judgement, experience, and knowledge of the
district.
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Overview

General Design

Chapter 4: Fiscal
Component

In Chapter 2, the demand for educational services as determined by projected student
enrollment was estimated. In Chapter 3, that demand was translated into facility needs.
Chapter 1 will examine the demand for educational services, in terms of their fiscal
implications. 'This necessitates the forecasting of capital requirements, operating
expenditures. and revenues, and the development of a fiscal plan whereby revenues and
expenditures nay be compared and, if necessary, adjusted.

It is evident that foreecasts of both revenues and expenditures must consider economic
conditions and legal rest ictions, While this component does not attempt to address all
possible situations, it does possess the flexibility that will allow school planners to consider
unique conditions which may characierize their district. The result of this flexibility requires
that the user make decisions s to how variables will be projected. Also, the uncertainty
associated with cach variable must be taken into account. However, the user’s knowledge of
the community and how 1t is affected by economic factors will ultimately determine the
predictive accuracy of the model. Becanse of fluctuations in economic conditions and policy
decisions within the school district, an exact method of dealing with uncertainty cannot be
presented. Instead, throughout this component an attempt has been made to isolate those
factors which contribute the greatest amount of uncertaintx to a forecast and to estimate
the oiTect of these factors on the overall problem of decision making.

Chapter 4 is divided into four sections. Section 4.3 deals with future capital expenditures,
which may include the construction of new facilities, the improvement of existing facilities,
or both. A technique is provided for estimating expected costs in light of general infiationary
trends and unique local conditions. Section 4.4 is concerned with forecasting operating
expenditures, Two major categories of expenditures are dealt with specifically: employees’
salaries and benefits. and other operating costs and services. However, more detailed analysis
of separate expenditure categorics is possible. The user is encouraged to select that level of
analysis necessary to address the particular school proolem. Redefinition of the generalized
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accounts to fit the district’s specific accounts may also be in order.

Section 4.5 deals with the projection of revenue from federal, state, and local sources. The
forecasting of revenue from local sources is heavily dependent upon forecasting assessed
valuation since it is the primary source of local revenue. State aid may be forecast in two
manners: first, as a function of assessed valuation per student, and second, as a function of
enrollment. The user must choose one technique or design 2 new technique, depending upon
the specific state allocation formula. Total federal revenue is forecast as a percentage of total
cost. This approach is recommended because of the differences between school districts in
their reliance on federal grants-in-aid. Section 4.5 concludes with the projection of the
school district’s current bonding capacity. In most cases, the gross bonding capacity is set by
law as a percentage of assessed valuation. Current bonding capacity is calculated as gross
bonding capacity minus outstanding bonded indebtedness. A tentative bond retirement
schedule for any planned bond issues must be developed and a net bonding capacity
calculated. At the conclusion of this section, the user will have completed a forecast
of: (1) capital requircments, (2) operating expenditures, (3) revenues, and (4) bonding
capacity.

In Section 4.6 procedures for developing a fiscal plan are presented. Empbhasis is placed on
the analysis of the cash flow indicated by a comparison of expenditures and revenues. If the
cash flow is positive throughout the planning period and there are no planned bond issues,
the only further analysis necessary is evaluating the possibility of a tax reduction. If the cash
flow is positive and a bond issue is planned, the schedule of payments must be compared to
the school district’s revenue to determine if these obligations can be met. If, as the result of
a proposed bond issue, the cash flow becomes negative, adjustments will be necessary in the
number of bonds retired in any given year, and corresponding changes in the interest
payments on the outstanding bonds.

Should it appear that the cash flow will be negative during any of the years of the planning
period, changes in either expenditures or revenues must be made. A tax increase, a decrease
in services. or a change in some of the s‘andards regarding class size might be considered. In
most cases these changes will have an impact on the entire fiscal plan rather than only on the
immediate area affected. Moreover, these changes will, of course, influence other aspects of
the educational program. Possible fiscal alternatives and their impact are reviewed in this
section.

A set of forms is provided to aid in forecasting the particular variables throughout the
chapter. In addition, summary forms are provided for purposes of recording the individual
projections and comparing revenues and expenditures. These forms will also be used ‘> make
adjustments where necessary because of negative cash flows. Each variable such as “assessed
valuation.” “revenue from property tax,” etc., should be entered on the summary forms in
keeping with the sequence presented in the text. A line number will be assigned to each
variable. Historical data need not be entered on these forms; however, if such data is desired
for comparative purposes, the user could modify the forms to include this information. A
complete example for all the forms has been included at the end of this report.

After completion of the Facility Component, the district will have determined its need for
additional space or for the improvement of existing facilities. Because of the influence of
future economic conditions on the construction industry, current costs cannot be used for
estimating future expenditures. Nor is it within the scope of this chapter to present a
detailed technique for projecting construction costs. To incorporate the impact of economic
variables on future costs, use of an independent building cost index is recommended. One
example is the Dodge Manual for Building Construction Pricing and Scheduling. Projection
of the index is based on the percentage change in the index over the past ten years and the
user’s expectations about future rates of inflation. Form E is recommended to carry out the
necessary calculations.

-
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Projections of future capital costs can be carried out in cight steps, using Form E. Historical building cost figures
in the form of an index and estimates of the current costs of each proposed capital improvement are the required
data items.

Step 1. Historical Data. Lnter the years on Line 1 for which historical data has been collected and those of the
planning period. The most recent year for which data is available is entered in Column 10. If fewer than ten years
of historical data are available, some columns will be left blank. Enter historical data for the building cost index

on Line 2.

Step 2. Percentage Change. Calculate the percentage change in the index (%/ABCI). This equals the value of the
index in year t, divided by the value of the indeX in year t-1, minus 1.00. Most users will want to multiply this
figure by 100 to convert th number from a decimal to a common percentage. For example, if the index was 281
in 1965 and 288 in 1966, the calculations would yield 2.5 percent, as follows:

% /ABClL = [ (BCI, -+ BCl, ;) —1.00] 100
= [ (288 -+ 281)~1.00] 100
= (1.0249 —1.00) 100
= (.025) 100
=235
These historical percentages should be entered in the appropriate columns of Line 3.

Step 3. Percentage Change Proujection. A projection of the future rate of change in the building cost index must
be made on the basis of past trends and expectations regarding future rates of inflation in the local construction
industry. For example, if the percentage change in the index has been increasing over the past decade but is
expected to level out soon, an average of the past five years’ changes or the current year's change could be used
for the future values of the index. In light of the uncertainty associated with projecting future rates of inflation,
the user is encouraged to plot the historical values of the index to determine if there is a discernible trend. Next,
several projections should be made assuming different percentage rates of growth. By doing this, for example, the
impact of a seven percent versus an eight percent rate of change will be made apparent. Lines 3a and 3b have been
provided, in addition to Line 3, for comparing different assumed rates of change. The projections for the
percentage change in the construction index are entered in each row {or all the years of the planning period.

Step 4. Cost Index Projection. Project the building cost index using the following formulas:

(1) %ABCIL x BCI, | = ABC!t

(2) ABClt + BCI, ; BCI

t

Equation (1) requires that the value on Line 3 for time period t be expressd in decimal form and multiplied by
the value on Line 2 for the period t-1. In Equation 2 thisresult is then added to the value on Line 2, time t-1, and
entered on the same line for the following year. The subscript t refers to the year. Thus, for example, the
projected building cost index for one year into the future (year t+1) would be calculated as follows, in a situation
where the current index was 467 and a 7.4 percent increase was anticipated:

(1) 074 x 467 = 34.6

it

(2) 34.6 + 467 501.6 or 502

If alternative projections of %Z\BCI have been entered on Lines 3a and 3b, two additional estimates of the
building cost index will be pussible. These should be entered on Lines 2a and 2b respectively. Some users will, of
course, shorten the above steps by multiplying the building cost in year t times one plus the anticipated
percentage change in year t + 1 to obtain the new index. The calculations should be repeated for each year of the

planning period.
-
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Step 5. Facility Cost Estimates. Estimate the cost of any additional facilities or improvements to existing
facilities as determined in the Facility Component, in terms of current costs. Local authorities such as architects
or builders should be consulted in making these estimates. Enter the estimates on Line 4 in the column
corresponding to the year in which the additions or improvements will be initiated.

Step 6. Deflated Building Cost. Divide each entry in Line 4 by the entry in Column 10 of Line 2. Enter these
figures on Line 5. When multiplied by 100 this procedure will yield what the facility might have cost in the
index’s base year (i.e., the year when BCI = 100).

Step 7. Future Building Costs. Muitiply the entries on Line 5 by the corresponding entries on Lines 2, 2a, and
2b. Enter these figures on Lines 6, 6a and 6b respectively. This will reflect the expected cost in “‘inflated” dollars

for the year in which the facility is to be built.

The entries on Line 6 should be recorded on Summary Form A on Line 101. If more than one estimate has been
made, enter the one which appears most reasonable. However, the user is encouraged to retain the other estimates
for evalnating the fiscal plan.

Step 8. Planned Land Expenditures. In cases where additional facilities are needed, it may be necessary to
acquire land. The cost of land will vary directly with local conditions such as the availability and proximity of
land to the population to be served. Again consultation with local sources is encouraged to assist in the cost
estimation. Planned Land Expenditures are entered on Line 102 of Summary Form A for the appropriate years.
Total Capital Expenditures is the sum of Lines 101 and 102. This total is entered on Line 103 of Summary Form

Al
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The previous steps may be summarized with an example using data compiled for a fictitious
school district. Form E and Summary Form A have been completed at the end of this
document according to the procedures stated above. The planning period is for ten years.
Historical data for the building cost index was collected for the period 1965-74. The most
recent vear for which data was available is 1974; hence the 1974 information is assigned to
Column 10.

As suggested in the procedures, S:/\BCI has been calculated three different ways. The first
projection, Line 3, Form E, is based on the assuniption that past trends will stabilize and
remain constant. A five vear average has been calculated, vielding a 7.4 percent annual
increase in the BCI, which is projected to continue for the next ten years. A second
projection (Line 3a) is based on the assumption that the %/\BCI will remain constant at a
slightly higher level than that of the current figure. The third projection is based on the
assumption that the z/ABCI will fall gradually and level off at a rate more in line with
historical trends over the past thirty-five years, namely, a constant rate of increase of
approximately four percent a vear.

The example assumes that the school district will build new facilities in 1975 and 1976
which would cost $175,000 and $700,000 respectively if they were constructed now (Line
4, Form E). Line 5 represents the cost (divided by 100) of the buildings if they had been
built in the index base year, the year in which the BCI = 100. These deflated costs have been
multiplied by the BCI for the vears in which the facilities are supposed to be built (Lines 6,
6a, 6b) to vield future building costs.

Planned land expenditures have been proposed for 1975-79 (Line 102, Summary Form A).
The effect of expected inflation has been included in these estimates.

The procedures outlined in this section .. organized to coincide with the Recommended
Code of Accounts for Expenditures, established by the United States Office of Education.
This code includes the following general categories: Salaries and Benefits (Category 100 &
200), Purchased Services (Catcgory 300), Supplies and Materials (Category 400), Capital
Outlay (Category 500), and Miscelluneous (Category 600). These categories and their
associated sub-categories are defined in detail in Handbook II (revised) of the State
Edueational Research and Report Series, published by the United States Office of

Education.

For forecasting purposes, Categories 100 and 200 have been combined under the gener!
heading “‘Salaries and Benefits.” Categories 300, 400, and 600 are combined unde
general heading “Supplies and Services.” Category 500 has already been treated separat: .
Section 4 3. These three categories represent a minimum set of variables for analysis. 1i «
more precise breakdown is desired, sub-classifications of these categories may be projected,
using the same techniques outlined below. In districts where a quite different set of accounts
is used, redefinition of the expenditure categories in this component is encouraged so that
they are applicable to the local situation.

Operating expenditures can be calculated three ways. First, they can be calculated for each
school and summarized to obtain a total for the entire district. Second, thev can be
calculated for only the proposed new schools, or schools to be closed, with the district total
developed independently. Third, district totals can be developed without reference to
individual schools. In general, it is recommended that expenditure forecasts be made on an
individual school basis, for each schoot directly affected by the facility plan.

The following approach is geared to the analysis of an entire school district; it is equally
applicable to an individual school.

To forecast salaries and benefits, it is necessary to obtain an estimate of the number of
teachers expected for each year of the planning period. The number of teachers required to
support projected enrollments may be obtained from the Facility Component. If there is
reason to believe that actual teachers will vary from those required, adjustments will have to
be made.

The total number of employees is forecast by projecting the historical ratio between teachers
and total employees and applying this ratio to the projected number of teachers.
Alternatively, some districts may elect to add specific categories of er. ees to the
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projected teachers, based on knowledge of their administrative and maintenance
requirements.

Most districts will determine the future ratio of teachers to total employees, using an
historical average or the current value. In some districts, however, the number of employees
per teacher will be increasing or decreasing rather than constant. For example, if it is
anticipated that a school or schools within the system will be closed, the number of teachers
may remain fairly constant while the total number of employees decreases. In view of these
situations, the use of a constant as the projected employee/teacher ratio may not always be
adequate.

A linear projection of the employee/teacher ratio offers one alternative in such cases;
however, its limitations must be noted. It would project the employee/teacher ratio, using a
constant rate of increase or decrease in the ratio based on past trends. The assumption that
the rate of increase or decrease would be constant in a district might be valid where a gradual
change in the ratio had been experienced and was expected to continue. But a linear
projection based on rapidly changing historical r: “ios could result in completely unrealistic
employee/teacher ratios over the long run. In such situations professional judgement will be
requived to make appropriate udjustments to the projections.

To project a varying ratio of employees per teacher, a linear regression technique is
recommended. The procedures for this technique are similar to the Curve Type A approach
used for tir.c-trend projections in the Enrollment Component.

Average Employee Salary. After determining the expected number of total employees in the
future, it is possible to project their total salaries and benefits. The recommended approach
relies on the calculation of a projected average salary-benefit per employee, which is then
applied against total employees. The technique used to project the average expenditure per
employee rests on a number of assumptions; first, that a relationship exists between the
average salary in the school system and per capita income in the community; second, that
this relationship is not linear; third, that the relationship will remain constant throughout
the planning period; and fourth, that accurate independent projections of per capita income
for at least the metropolitan area can be obtained. If any of thesc assumptions does not hold
in a particular school system, the resulting projections should be reviewed with caution.

The recommended forecasting technique assumes an exponential relationship between
average teacher salaries and benefits and per capita income. It rests on the assumption that
average salaries and benefits llave risen faster and will continue to rise faster than per capita
income. In long-range forecasting situations this may yield unreasonably high average
expenditures. If there is evidence that a linear relationship exists between the two variables,
some Users may choose to forecast the average salaries and benefits, using a linear rather than

exponential regression.

[t is alse: evident that the third assumption will oftenn be su nect. The abscence of a
consistent relationship between per capita income :..d salarie.. 's hxely to be especially true
in districts where the average salary has risen rapidly in 'he past and is expected to level off
in the future. In these cases, the user is encouraged to view the results with caution and to
adjust them where necessary. Of ¢uurse, in all cases inflation will continue to exert an
upward pressure on salaries and benefits, as well as on per capita income in general.

Independent projections of per cupita income may be obtained from the Office of Business
and Economic Research Statistics (OBERS) within the Department of Commerce. in some
areas, local banks, planning agencies. or business and industrial growth associations may also
have recent projections. The :hallenge wi.. be to obtain a set of projections that appear
reasonable in light of current inflationary patterns. If such projections cannot be obtained,
or if unique school district factors scem likely to prohibit a constant relationship between
average salary-benefit expenditLres and per capita income, the user is encouraged to seek a
different forecasting technique. Selection of a percentage increase rate based on a review of
past increases, and judgement s to future conditions may be an adequate approach. Steps
similar to those outlined for projc 'tiny the building cost index would be used.

Projected Salary. Given a forecast of total employees and of expected average salary-benefit
expenditures, total school district outlays for personnel can be estimated for each year of
the planning period. If a long-range planning horizon is being used, the amount will probably
appear extremely large in the latter y=~ars, thereby reflecting the impact of inflation.

82



Considerably more detailed salary forecasting techniques may be devised by those users with
the time and interest. This will be especially true if attention is devoted to the number of
teachers by salary grade; those likely to be hired, promoted, and retired; the philosophy of
the teachers’ union and school board; and the salary structure of surrounding districts.
However, for long-range forecasts therc is no evidence that these mcre disaggregated
approaches will be me~e accurate than that recommended above.
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TAND BENEFIT FORECASTING PROCEDURES

Foree G teial school distriet expenditures for salariex e Lewfits are earried out in two parts, a forecast of
tetal cnlovees and o foreeast of average expenditures @ -oplodee. When multiplied togetier, the resuit is an
et e of total salane and benefit outlavs over the - iing pericsd. All procedures can be carried out using

Porwe FLoorFloand G

Lt Houtine Fmplosee Projections. This apt ouch uses " um F. Reguired data items are historical

formatien regarding totad teavkers and ¢+ sl e gt vees swithin the district, and forecasts of future teachers by

Ve

Step 1. Historical Data. Line 1 of Form ¥ ~.::50 as the years, with the most recent yvear for which data exists
eniered tn Column 10. Enter historical stz vn the total number of employvees on Line 2 as determined from
schcol records. Enter historical and projected numbers of teachers on Line 3.

Step 2. Emplovee-Teacher Ratio. Calculate the number of employees per teacher. This is achieved by dividing

Line 2 by Line 3. The figures are entered in the 2~ “nte cotu -as of Line 4.

Step 3. Projected Ratio. Project the number « #. s per teacher. The projection method used will depend
upon past trends and the user’s expectations a - developments. If the number of employees per teacher
has been approximately constant in the past . ..pected to remain the same. project Line 4 by using the

average of the historieal entries in Line 4, or the last historical entry. Enter the projected ratio in the remaining
columns of Line 4. As noted, some users may want to project the ratio based on the rate at which it has been
changing hiv.o - LUy, in which case the alternative method is recommended.

Swp 4. » - rmployees. Multiply the ratios on Line - times the projected number of teachers on Line 3,
correspoikis- .. the years in the planning period. Enter the projected employce totals in the appropriate

columas of Line 2. Proceed to Task I1.

Task 1: Altemnative Emplovee Projeciions. This approach is recommended when the user desires to mak¢ a linear
extrapolation of the empiovees per teacher ratio. Form F1 is used. It corresponds to Form E in the Enroliment
Compaonent which is used to make linear projections (Curve Tvpe A). Historical employee per t.acher ratios are
the only necessany data. Reference to the Type A Time Trend Procedures in the Enroliment Component is

secomended.

Step 1. Complete Lines 1 through 6 as indicated in Steps 1 through 6 of the Enroliment Component, Time Trend
Projection, Type A,

Step 2. Enter historical data on the number of employees per teacher in the appropriate columns of Line 7.

S.ep 3. Complete Steps 8 through 17, entering the data in the corresponding lines of Form F1. Line 17 will
contain the projection of employvees per teacher. Complete Line 4 of Form F with the corresponding entries from
Line 17, If the projected ratios appear unreasonable, they should be adjusted accordingly.

Step 1. Multiply Line 4, Form F times Line 3 and complete Line 2 with the resulting product. This yields
projected employees for each vear of the planning period.

Task U: Salarv and Benefit Projections. Form G is used to forecust -otal annual sehool district expenditures for
salary and henefits by multiplving the projected number of employees, determined above, times the projected
average expenditure per emplovee. The average expenditure is for cust as an exponential regression against an
independent forecast of per capita income in the community. Historical annual outlays for salaries and benefits,
historical total emplovees, and historical and projected per capita inco..:v are tie data requirements.

Step 1. Line 1 contains the years with the current year entered in Column 10. Enter the historical and projected
total employees on Line 2. Enter historical data on total salaries and benefits on Line 3. To facilitate use of the
form, this may be recorded in tliousands.

Step 2. Cal:ulate the average salary and benefit per empluyee by dividing Line 3 by Line 2. The results are
entered on Line 4.
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Step 3. Fnter per capita income projections on Line 5. These may be obtained from the Department of
Comnierce’s Office of Business and Economic Research Statistics.

Step 1. Using a natural logarithm -able, find the logarithms of the average salary per emplovee. Enter these
figures on Line 6.

step 5. Caleulate the arithmetic average of Line § and cater this in Column 1 of Line 7.

Step 6. Calculate the arithmetic average of the tutries on Line 5 for which there are corresponding entries on
Line 4, For example, if ten years o! historical data ‘or both average salary per employee and per capita income
have been collected, these ten entii:s on Line 5 may be used, Ilowever, if only seven years of historical data exist

for average salary, then only seven years of per vapita income projections may be used. The first three historical
years would be disregarded. This average is entered in Column 1 of Line 8.

Step 7. Subtract the value on Line S from each entry on Line 5 which was used to compute the average. Enter

e e

the«  ligures on Line 9.

Step 8. Square each entry on Line 9 and enter the resuits in the corresponding columns on Line 10.

Step 9. Calculate the sum of Line 10. Enter this figure in Column 1 of Line 11.

Step 10 Multiply the entries on Line 9 times the corresponding entries on Line 6. Enter these figures on Line 12.
Step 11. Caleulate the sum of the eniries vn Line 12. Enter this figure in Column 1 of Line 13.

Step 12. Divide the entry on Line 13 by that on Line 11. Enter this figure in Column 1 of Line 14.

Step 13. Multiply the entry on Line 14 by the entry on Line 8. Enter this figure on Line 15,

Step 14, Subtract the entry on Line i3 fron: the eniry on Line 7. Enter the difference on Line 16.

Step 15. Multiply the entry on Line 14 times the projected per capita income for each year of the pianning
period on Line 5. Add these products to the entry on Li - 16, and place in the appropriate columns of Line 17.

Line 17 now contains the natural logarithms of the projected average salaries and benefits.

Step 16. Using a natural logarithm table, determine the antilog of each figure on Line 17 and enter these antilogs
on Line 18. The figures are the projected average salaries and benefits for the school district over the planning
period.

Step 17. Multiply the entries on Line 18 times these on Line 2, which correspond in both cases to the projected
totals. These products are the projected total salaries and benefits and are entered in the remaining colun.ns of
Lit ¢ 3. The user should examine these totals and adjust where necessary on the basis of prior knowledye or
txpertations. Enter these totals on T ine 104 of Summary Form A,

cC
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The use of Forms F, F1, and G have been illustrated at the end of the report with sample
data for hypothetical school districts. The employee/teacher ratio has been forecast by
simply extending the current value {(1.90) into the future. Note, that if all nine years of
historica! ratios had been used, a lower average value (1.84) would have been calculated.
However, given the upward trend since 1970, use of the current ratio appears appropriate.
The alternative technique has been used in a different district to extrapolate the ratio. This
district also has a rising trend which is projected to grow linearly. The results should be used
cautiously, especially for long-range forecasts.

Using Form G, saluries and benefits have been projected to rise from their 1974 level of
approximately $20,348,000 to aimost $34,000,000 in 1984. Historical data, including total
employees, total salaries and benefits, and per capita income, was available for the period
1966-1974. Notice that “total emplovees” was not listed for 1965. Therefore, 1965 was
eliminated frcm all calculations. The projections have been carried out to the nearest
thousand, and recorded on Summary Form A. In the example, the first projected value for
average salaries and benefits (Column 11) is less than that of the previous year, even though
the long-range projection indicates a rapid increase. This initial decline is the result of the
forecasting technique, and the fact that in some past years (e.g., 1971 to 1972) there was a
decline, rather than increase, in the value. If this decline appears unreasonable, an
adjustment for the immediate {orecast might be considered.

In most school districts, salaries and benefits will constitute between seventy-five and ninety
per ent of the total operating costs. Because the ex enditures for supplies, services, and
other non-salary operating costs are often relatively insignificant, some users may elect nct
to project them directly. If this is the case, total operating costs may be projected by
calculating the historical ratio between salary and benefits ind total operating costs, and
then applying either an average or projected ratio against the future salary and benefits. For
example, if a school district had historically devoted ninety percent of its operating costs to
salaries and benefits and believed that percentage likely to continue in the future, it could
divide any projection of salary and benefit costs by .9 to obtain totz} operating costs. The
projected total operating costs are then recorded on Line 107 of Summary Foerm A.

On the other hand some districts will want to project non.salarv expenditure czategories
directly. In general this should be performed on a disaggreaated ba:is. Each major supo! -
service category should be analyzed to determine the ext. 1t to which it varies. prir
relation to the number of students, the number of teachers, or the nur’xy¢ an
facilities. The volume or amount of service and supply requirements in the futuse.

pe forecast as a ratio of an independent forecast of teachers, stuents, or buitaiags.
Projections of unit costs for each supply or service category «ze .ec. sary e comgletn: the
process. They can "e extrapolated in light of historizy) values and ‘udgenent as to
inflationary trends .lultiplication of the unit cost forecast cines the vzlue forscast yields a
projected expendi- .re per category for each yeer into the future.

A compromise approach is illustrated in the following prucedi.res. The total cost of suppiies
and services is forecast on the basis of expected cost ner student limes th» puol-uted
enrollment. This approach involves more work chan the simnie tati~ techaigrc wutlined
above, but far less effort than a detailed category-by-c:t~zary analysis.
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The technigue recommended for projecting the cost of supplies and services requires that historical cost data be
assembled. as well as the past and projected enrollments. Form H is used.

Step 1. Historical Data. Enter the yeiss for which historic::' data has been collected and the future years for
which the projections are to be made on Line 1 of Form H. Column 10 should represent the year for which the
most recent data is available. Enter historical and projected enrollment information on Line 2. Enter historical
dat: regavding the total cost of supplies and services on Line 3.

stop 2, iswvide Line 3 by Line 2 to ohtain the historical cost per student of supplies and scsvices. Enter these
.sgures 1n the appropriate columns of Line 4.

iten 2. Caiculate the incremental change in cost per student from year to year. The change for year t is

e

calculated by subtracting the Line 4 figure in year t-1 {r:w the {igure in year t. These totzls ave entered on Line
5. Note that in situations where the cost has dropped {. v, one vear to the next, a negative number will result.

Step 4. Calculate the annual percent..ge change in the cost per studeni hy dividing the entries on Line 5 by the
corresponding entries on Line 4. The totals are recorded on Line 6.

Step 5. Calculate the arithmetic average of line 6 and enter this figure in Coiumn 10 of Line 7. If the recent
historical data appears substantially different from the older data, it may be approoriate to calculate the average
using only data for the past several years.

Step 6. Add one to the quantity entered on Line 7 and enter thes: figures in each column of Line 8
corresponding to the year for which projections are to be made. The first entry should be in Column 11.

Step 7. Number the columns on Line 9 with consecutive numbers, starting witk the number 1, corresponding to
each year of the planning period. Thus, Column 11 should contain 1, 12 shouid contain 2, etc.

Step 8. Raise each entry on Line 8 to the power indicated by the number in the corresponding column on Line
9. For example, 1.09 raised to the seccnd power will equal 1.188 (i.e., 1.09 x 1.09 = 1.188). Record these totals

in the appropriate columns of Line 10.

Step 9. Multiply the entry in Column 10 of Line 4, times cach entry on Line 10. Enter these totals on Line 11.
These totals are the projections of cost per student.

Step 10. Multiply the projected cost per student on Line 11 by the corresponding projected enrollment on Line

5 to obtain the total cost for supplies and services for each year of the planning horizon. These totals should be
entered in the remaining columns of Line 3 and on Line 105 of Summary Form A.
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An example of the technigue for projecting future non-salary expenditures as a function of
anticipated enrollinent is illustrated on Form H. In this ¢iturtion. an average increase of nine
percent in the cost per student is anticipated anunially in the coming vears. This increase
would result in a cost per student of approximately S612 in 1984 or (assuming a projection
of 24,575 students) just more than $15,000,000.

As noted above, many users wili desire a finer br ai.cown which will necessitate forecasting
different items independently. The same “procedures can be used. The projections should be
based primarily on expectations regarding futurs rates of inflation. If the user expects an
absolute increase or decrcase in these expenditures for any other reason (e.g., a cutback
because of financial pressures or an increase because of the desire to provide more of a
specific service or supply item), the increase or decrease per student should be calculated and
added or subtracted to the average cost pur pupil (Line 7, Form H) before completing the
remaining steps.

Any additional expenditures may be entered on Line 106 of Summary Form A. The total of
Lines 104, 105, and 1(. ; should be entered vn Line 107 of Summary Form A and the sum of
Lines 103 and 107 eatered on Line 108. Form A is now complete. Total capital and
operating expenditures have been forecast.

In this secticn, methods are presented for forecasting school district revenues from local,
state, and federal sources. In generai, local revenues will be based primarily on a forecast of
assessed valuu'ion; state revenue will be based on forecasts of enrollment and/or assessed
valuation; z++' . deral revenues will be based primarily on the historical percentage of total
revenue contniputed to the district by the federal government. As with the calculation of
expenditure projections, many levels of analysis are possible. Some districts may choose to
forecast only the maior revenue sources, with all other amounts added on as a percentage.
Alternatively, every : ,urce of funds may be forecast directly.

The , Hperty tax constitutes the main source of revenue from local sources to most public
school systems. Additional sources of revenue "~om local taxation, such as sales, income, or
corporate taxes, vary from school system to school system. In most cases, revenue from
these specific taxes may be forecast on the basis of either projected enrollment or assessed
valuation. If alternative sources of local school district revenue are not covered in this
section, the user is encouraged to project these revenues, using the most applicable of the
t: .niques described below.

Two factors contribute to the change in a community’s assessed valuation: first, the
development of property. including residential, commercial, and industrial activity; and
second, inflation as it is reflected in the reassessment of existing structures and 4o vitue of
new structures. In a sense, these two factors represent two tvpes of granvth: real growth
based on the increase in the actual number of structures, and monctury growth us reflected
in a higher value for new and old structures. To capture both effects, assessed valuation is
projected, first, by forecasting the amount cf new residential, industrial, and commercial
property which will be developed duriz3 the planning period; and, second. by adjusting the
assessed valuation of existing structures for inflation.

Depending upon the particular school syster, assessed valuation can be predicted, uai-..
gross or disaggregated data. Gross data, in which no distinction between types of propesty
made. i3 recorm:nded for those districts wwhere one type of property dominates, fr=
example, a community that is primariiy residential, with little or no industrial or comme’ ¢!
property. Disaggregated data is recommended for thuse districts in which more tnan =12
type of prcperty development is significant and/or shows divergent growth rates.

The <teps outlined below can be carr=c out, using either gross or ‘isaggregated data. If the
disagrregat>d approach is used, the steps will have to be carried cut individually for each
data group. It is also possible for the user to lump two categories together, e.g., commercial
ity ndustrial. In this case, the steps will have to be carried out twice, once for each data

group.

Those users with very little time or data may substitutr a simpler approach for calculating
assessed valuation. Instead of aralyzing real growth and i lationary growth separately, they
may simply extrapoiate nistorical assessed valuation tota's, using the linear (Type A) or
-+ unear (Type B or ©) curves described below.
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Community
Development
Analysis

Assessed
Valuation and
Tax Yield

The initial task in forecasting asscssed valuation is to identify a trend or curve which is
believed most likely to reflect the future pattern of land development in the schoci district.
In order to specify a curve. the user must decide (a) whether the community is growing,
remaining stable, or declining. and (b) whether these trends can be expected to continue
throughout the planning period in light of the present and expected economic conitions.
Trends in interest rates. availability of credit. unemployment, labor force. and similar factors
stiould be considered, if possible, in consultation with business and economic analysts in the
community .

In the Enrollmer.t Component, Section 2.2.2, “Time Trend Projections,” three curves have
buen described and the steps necessary for their computation presented. If the user has not
already done so. this section should be read. These curves will be used to project land
development. Of the curves described, one is linear and two are nonlinear. Use of a linear
curve, whether for growth or decline, impiies that the rate of change will remain constant.
While this may be 2 valid assumption where the rate of change is gradual, it should be kept in
mind that there are limits to both growth and decline within a community. In the case of a
growing community the actual amount of land available for development as defined by
physical space. zoning restrictions, water and sewage supply, transportation, etc. represents
an upper limit to growti. In the case of a declining community the demolition or vacancy
of buildings will not continue indefinitely without an equally drastic decrease in population.
The user is cautioned to apply the linear curve only in those cases where the community is
relatively stable. with growth or decline taking place only gradually, or where a very short

planning horizon has been selected.

Two nonlinear curves are presented, the first representing growth and the second
representing decline. Both are logistic curves. In most cases, the nonlinear curves should be
used as they require the t-er to specify an upper limit to growth or a lower limit to decline.
These limits represent the “‘practical” maximum amount of growth or decline a community
could achieve. given its physical, social, and economic characteristics. The pattern of growth
exhibited by the logistic curve is one in which development progresses through a period of
rapid growlh. diminishes and eventually becomes negligible as the upper ‘imit is approached.
As explained in the Enroliment Component, because communities may be in different
p ases of development. the historical data may not appear to follow a logistics growth
 atzern. However. the curve will ofien remain applicable

nlinear decline patterns may be estimated with an inverted logistic curve. The curve is
ba.cd on the assumption that the demolition or vacancy of existing property will not
continue forever and that the rate of decrease will diminish as a lower limit is approached.
As with tne nonlinear growth curve, in some cases the historical trend may not appear to
follow the inverted logistics declii e pattern. but the curve may still be useful.

Before sclecting a curve, the user should graph the his‘orical data and compare the graph
with the varieus fignies presented in Chapter 2. This proc ure will assist in selecting a curve
by providing u vizual comparison hetween previous trends and potential future trends.

Once an initial selection has been made. the impact of future economic conditions should be
considered. This consideral:on should be done with particular care in cases where
development is expected. Factows to be examined should include: (a) interest rates on
loans, (b) availability of loans. (¢) construction costs and the impact of inflation on these
costs, and (d) - urces of employment in tiic area. An increase in factors (a) or {c), and/or a
decrease in (bj or {d) will have a negative effect on future growth. Consideration of zoning
restrictions, and the availability «f transportation and utilities must also be made. Often
rezoning an area for development or extending a utility line will initiate or accelerate
growth. Once all factors have been considered, a final selection of a curve is made, an upper
or lower limit to growth or decline is specified, and tiie necessary historical data is collected.

After the number of dwellings and the amount of commercial 423 industrial activity have
heen projected, an estimated value must be determined. The assessed valuation is usually
calculated as a percentage of the true value of rexl property. However, in many communities
the recalculations necessary to reflect changes in the value of land and improvements are
made infrequently. Therefore the projections involve several considerations. The average
assessed valuation associated with a rew structure or a demolished structure is calculated.
When multiplied times a projection of the total new or demolished units, the addition or loss
to the tax base is calculated. Second, prucedures are provided so that the impact of the

£9



municipal or county reassessment policy can be determined.

The theoretical tax vield is calculated by mutliplying the assessed valuation forecast times
the tax rate. In communities where tax delinguency is a problem, this potential yicld may be
multiplied times a collection rate to determine a more realistic yield.

millions of dollare
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4.5.1.4

PROCEDURES FOR FORMS .1, 1.2. 1.3, & J.

LOCAYL PROPERTY TAX FORECASTING PROCEDURES

For asts of local property tax revenue require several activities: the projection of community growth or decline,
tk- projection of assessed valuation, and the application of a tax rate. Procedures for carrying out these aetivities
urv organized into two tasks.

Task I: Community Development Projections. The procedures for projecting community growth or decline have
been explained in Section 2.2.2.3. Formn L1 is recommendrd for projecting linear growth or decline, Form 1.2 is
rececmmended for the nonlinear growth situation and Form 1.3 is recommended for the nonlinear declining
situation. Instructions are presented for those stéps that differ from the specific proceuures described in Chapter

9

Forecasts made with the three curve extrapolation techniques will require the collection of historical data. Most
projections of development will be made in terms of structures; however, acres of land or square feet of building
space can be used as an alternative basis for analysis. The procedures are presented for a community examining
the probable increase or decrease in structures. If a disaggregate approach is selected, individual totals for
resichential, commercial, and industrial land use categcries are needed. If two categories are grouped together, two
totals are needed: and if the gross data approach is used, only one total will be needed. Historical numbers of
structures may be difficult to obtain. particularly if the school district boundaries do not coincide with those of
any other local jurisdictions. Buildirz permits may suffice as a proxy for the actual number of units. These are
generally available from the local gevernment. In some cases, the use of aerial photography for past years may be

appropriate.

Once the user has selected the number of land use categories to be examined and the appropriate curve, the steps
described below must be carried ont. If desired, a separate curve could be selected for cach land use type.

Tvpe A Communities—Linear Growth or Decline. Form 111« used to forecast land development if a linear curve

has been selected.

Step 1. Select the appropriate number of historical observztions to be used. This selection will depend upon the
number of vears for which a linear trend nas been discernible. For example, if development of most residential
units has taken place only in the last five years, compared with very limited growth in the previous years, then
~nly the last five years would he used. Enter hictorical and future years on Line 1.

Step 2. Complete Steps 1 through 6 as described in Chapter 2, Section 2.2.2.3. Curve Type A. The lines on Form
1.1 correspond to those indicated in the Curve Type A steps. The only substi :lion necessary is in Step 7. Here,
the total number of structures (acres or square feet) of the type being forecast must be substituted for envoliment

on Line 7.

Step 3. All remaining steps are then complele. . Line 17 will contain the actual projections. The values through
Column 10 will provide an indication of how closely the fitted curve approximates the actual values. The values
in the remaining columns represent the forecasts. If the user feels the forecast values are not correct, it is

suggested that a nonlinear enrve be considered.

An example of a schoo! district’s projected development is presented on Form I.1 at the back of the report.
Residential growth has been {orocast in terms of future dwelling units, using ten years of historical data. Based on
the assumption of linear growth, the district is projected to grow fror: its 1974 size of 2,658' to more than 5000

units in (984,

Tyvpe B Communitics—Nonlinear Growth. Forr: 1.2 will be used to forecast development if a nonlinear growth

curve s tEed

Step 1. Select the approximate number of historical observations to be used in the calculations. It is suggested
that between five and ten years of historical data be used. If, however, some substantial period of decline in
development orcurred at the beginning of any span of observations, the daiu for these years sould not be used.
The lines ot Form 1.2 correspond to those described in the steps for Curve Type B, Section 2.2.2.3, Chapter 2.
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Step 2. Complete Steps 1 through 6 as described in Chapter 2.

Step 3. Complete Step 7 as deseribed in Chapter 2; however, substitute data on the number of structures for
enrollment on Line 7.

Step 1. Enter on Line 8 the estimated upper limit of structures to be developed in the community, given its
estimated holding capacity and probable future growth.

Step 5. Complete Steps 9 through 2.4; Lines 1 through 24 should now be completed. Line 24 will coutain the
estimated number of structures projected to exist in each vear of the planning period.

An example of a school district’s projected development using this approach is presented on Form 1.2, Residential
growth has been forecast in terms of future dwelling units, using five vears of historical data. Based on the
assumption of a nonlinear growth pattern. this district is projected to grow from 2200 units in 1974 to aimost
21400 in 1984,

Tyvpe C Communities—Nonlinear Decline. Form 1.3 is used to forecast development when a nonlinear decline in
the number of structures is expected. The lines in Form I.3 will correspond to those described in the steps in
Chapter 2, Section 2.2.2.3, Curve Tvpe C.

Step 1. Select the appropriate number of historical observations for use in the calculations. If any growth
occurred during the beginning of the historical period, data for these years should not be included.

Step 2. Complete Steps 1 through 6 and Lines 1 through 6 as indicated in Chapter 2.
Step 3. In Step 7. substitute data on the number of structures for enrollment or: Line 7.
Step 4. In Step 8, enter the estimated lower limit for the number of structures in the community on Line 8.

Step 5. Complete Steps 9 through 28. Line 28 will contain the actual number of structures projected to exist in
each vear of the planning r..od.

An example of a district’. rojected decline is presented on Form [.3. Residentiai decline has been forecast in
terms of future units, using seven years of historical data. Based on the assuraption of noutiinear decline that
would approach a limit of 3000 units, the district is expected o nave approximately 3100 units in 1984,
compared with 1500 iy 1971 and 6000 in 1968.

Task II: Assessed Valuation:Tax Revenue Forecasting Procedures. After the number of structures, acres, or
square feet have been projected for each year of the planning period. the user must calculate the projected
as<essed valuation and tax vield. Form J will be used. If more than one category of land was analyzed, the
jieliowing steps must be completed for each ty pe. The district’s total assessed valuation will equal the sum of the
individual land tyvpe assessed valuations. Required ‘nput dulu includes his.. rical assessed valuation information,
historical numbers of new and demolished units, expected inflation rates, expected local government reassessment
poliey, and the expected tax and tax collection rate.

Step 1. Line 1 contains the years, with the current year in Column 10. Enter the historical data used o project
the number of structures (acres, or square feet) and the projections on Line 2. If less than ten years of past data
are used, then :ome of the columns on the left should be blank. For example, if only four years of »‘storical data
are used, Columns 1 through % will be left bHlank. Enter historical assessed valuation data for the same years on
Line 3. If residential property is being considered, then only the assessert valuation for residential siructures
should be recorded. If commercial or industrial acres or square feet are being analyzed, commerciz! rr industriai
assessed valuation is recorded.

Step 2. Calculate the annual incremental change on Line 2. Enter these figures on Line 4. These figures represent
the net ncrease or decrease in structures (acres or square feet) that has occurred in the past and is expected in the

future

In most communities the numbers on Line 2 will be positive reflecting aclual or projected new units. A few
communities will be characterized predominantly by demolition or abandonment, with very few new units
expected. In (! ¢ cases the values on Line 2 will be negative. Still other communities may be charzcterized by
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significant amounts of construction and demolition activity concurrently. Each situation demands a different set
of steps as outlined in the following options.

1. Predominant Decline. If majer decline is projected in the community with little or no new construction
expected. Steps 3 and 4 must be completed, and values entered for Lines 5 and 6. Steps 5 through 14 will
not be completed, thereby leaving Lines 7 through 17 blank. This will produce a projection of assessed
valuation decrease because of the demolition of structures.

2.  Predominant Growth. If community growth is anticipated and little or no demolition Steps 3 and 4 are not
necessary. Steps 5 through 14 must be carried out, and values entered on Lines 7 through 17. This will yield
a projection of assessed valuation increase because of the construction of new structures.

3. Mixed Construction and Demolition. If both construction and demolition activity are anticipated, all steps
should be carried out. This will produce independent projections of the loss in tax base because of
demolition and the growth in tax base because of new construction. The difference is the net tax base
change attributable to changes in total structures.

Step 3. Estimate the average assessed value of structures to be demolished in the coming years. Enter this figure
in all columns of the planning period on Line 5. The estimate may be determined from an inspection of assessor
records, and /or conversation with municipal or county building permit officials. In most cases, the figure should
be less than the average assessed value per unit for the totiai community (Line 3 divided by Line 2). In situations
where the user has reason to believe that the average value of structures to be demolished will increase (because of
general inflation or demolition activity in a particular neighborhood) or decrease (because of reappraisal),
adjustments can be made in the appropriate columns.

If the change in assessed value contributed by both demolition and construction is to be examined (Option 3),
the number of structures to be demolished must be estimated. In certain instances this might be projected, using a
Type A Curve; however, an estimate based un review of past demolition activity and future local government
policy is likely to be more accurate. This projection should be recorded as a negative figure on Line 6 starting
with Column 11. Notice that the sum of expected demolitions (Line 6) and construction (Line 8) must equsl the
net change in structures (Line 4).

Step 4. Mhuiltiply the average assessed valuation of structures to be demolished on Line 5 by the number of
structures estimated to be demolished. If Option 1 has been selected, these values are found on Line 4, starting in
Column 11 and continuing throughout the planning period. If Option 3 has been selected, thes~ values are found
in the same columns on Line 6. Enter the product on Line 7, in the appropriate years of the planning period.
These figures represent the amount of assessed valuation expected to be subtracted from the tax base because of
demolition. The numbers should be negative. Users who have selected Option 1 should now p. oceed to Step 15.

Step 5. Esumate the annual number of new structures built in recent years and expected during the planning
period, If little or no demolition activity is anticipated {Option 2), this estimate will already exist. The structures
refercinced on Line 4 can all be assumed to be new structures. If significant demolition and construction is
expected (Option 3), estimates of new construction must be prepared. The projections must equal the difference
between the projected net change in structures (Line 4) and demolition(Line 5). Enter these new figures on Line
8.

Step 6. Enter historical data on assessed valuation for new structures on Line 9. If there have been no reappraisal
of existing structures and no demolition this amount will constitute the difference between two successive years

on Line 3.

Step 7. Divide the values in the historical and current year columns on Line 9 by the values on Line 4 (if Option
2 is selected) or Line 8 (if Option 3 is selected). Enter the results in the corresponding columns of Line 10. These
figures represent the average assessed valuation of new structures built in each year of the historical period.

If the data recessary to complete Line 9 is not readily available, the user may select a random sample of new
structures buift in each year and divide their combined assessed value by the sample size {o obtain an average
value. The figures ar. cntered on Line 10.

Step 8. Calculate the annual incremental change of the values on Line 10. Enter these figures on Line 11, These
figures are the yearly increase in average assessed valuation for new structures.

Step 9. Determine the annual percentage increase in average assessed valuation for new structures by dividing the
values on Line 11, year t, by the values for the previous year, t-1, on Line 10. Enter the results on Line 12.
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Step 10. Project the rate at which the average value of new structares will grow in the future. Given the rapid
inflation in construetion in recent years, this figure will be difficuit to estimate. One approach is to select the
most recent rate of inerease. which is contained in Column 10 Lin: 12. A second approach is to calculate an
average, using several years of historical data. Some users may want to extrapolate the rate of increase. or perhaps
use the same percentage rates assumed in the building cost index projections (Lines 3 3a, 3b, Form E). Whatever
riutes are sclected should have one (1) added to them and should be entered on Line 13 in the appropriate
columns of the planning period. The first entry must be placed in Column 11.

Step 11. Enter consecutive numbers on Line 14, starting with a one (1) in Column 11 and continuing through
that column which represents the year of the planning horizon.

Step 12. If the same growth rate has been projected to apply in cach year of the planning period, raise each entry
on Line 13 to the power indicated by the number in the corresponding column on Line 14. For example, the
vilue in Column 11 wiil be raised to the first power; the value in Column 12 to the second power, etc. Enter these

figures on Line 15.

Step 13. If the same growth rate has been used throughout the planning period, multiply the entry in Column 10
of Line 10 times each entry on Line 15. The resulting prcjections of average assessed valuation for new structures

should be entered on Line 16.

If different growth rates have buen selected for separate years of the planning period, they must be applied
individualiy agiirst the aversre assessed valuation for new structures in the previous year. For example. the
estimiited parcesiage increase in Cehimn 11, Line 13 would be multiplied times the current average assessed
vaiuaiion per pew structure in Column 10. Line 10. The resulting product would then be multiplied times the rate
m Column 12, Line 13. ete. Enter all projected figures on Line 16.

Step 14. Multiply the entries on Line 16 by the expected nember of new structures for corresponding years.
These figures are recorded in Columns 11 through the planning period of Line 4 (if Option 2 is selected) or Line 8
{if Option 3 is selected). Enter * . products on Line 17. These figures represent the increase in school district
assessed valuation for each year of the planning period because of the construction of new structures.

Step 15. Calculate tke net change in assessed valuation because of construction andfor demolition activity by
subtracting the values on Line 7 from the values on Line 17. Enter the results on Line 18. If Option 1 or 2 was
selected, there will be no change because either Line 7 or Line 17 will contain blanks. If Option 3 was selected, a
new net change to the tax base, in light of both expected demolition and construction, will be calculated.

The remaining steps focus on changes in the assessed valuation of existing structures because of reassessment, and
on the application of a tax rate.

Step 16. Select a random sample of structures which have been in existence throughout the historical period.
Enter their total assessed valuation on Line 19 for each historical year.

Step 17. Divide each entry on Line 19 by the entry in the preceding column of that line. For example, if ten
vears of historical data have been used. the entry in Column 2 will be divided by the entry in Column 1; the entry
in Column 3 wili! be divided by that in 2; etc. Enter these totals on Line 20.

Step 18. Subtract one (1) from each entry on Line 20 and place the new number on Line 21. These figures
represeni the percentage increase in the assessed valuation ol existing structures. No specific method for
projecting this rate will apply in all communities; each district must select that which appears most appropriate . If
land is reassessed on a regular yearly basis, the projected rate of increase should correspond roughly to the
inflation rate expected for existing residential, commercial, or industrial space. 'The percentage increase used to
project the building cost index may provide a useful guide. If property is not reassessed annually, the projection
will depend upon the user’s expectation as to how often the property will be reassessed, keeping in mind the rate
of inflation. The projected figures are entered on Line 21 for each year of the planning period.

Step 19. The final computations needed to project assessed valuation canpol .emade with Form J. The user must
calculate each total individually and then enter the amount in the proper coltienn of Line 3. The same equations
will be used to compute total assessed valuat' n for declining (Option 1), growing (Opt: - 2), and mixed (Option
3) communities.

W AV (XD o+ AV, o+ Aav,

t

where AV, equals assessed valuation in year t.
t equals 1, 2,..... n and corresponds to each year of the planning period.
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AV, 1 equals the assessed valuation in year t-1.
X, equals the percentage increase in the assessed value of existing property in year t (Line 18).
DAV equals the increase in assessed value because of new and for demolished structures (Line 15).

This equation can be formulated and carried out in the following manner:

AV = AV (1+X) + AAV,

Column11 = Col. 10 (1 +Col.11) + Col. 11,
Line 3 Line 3 Line 21 Line 18
Column 12 = Col.11 (1+Col.12) + Col. 12, etc.
Line 3 Line 3 Line %1 Line 18

For example, in a school district with an existing assessed valu.!ion of $17,143,000, which was expected to
increase annually by three percent, and with an anticipated increase of $903,300 resulting from new
construction, the new assessed valuation would be determined «nd rounded as follows:

AVt = 17,143,000 (1 +.03) + 903,300

= 17,657,290 + 903,300

= 18,560,590

= 18,561,000
Alterna: v in a district where the change in assessed valuation of existing structures was expected to be +.015
annually | ..umn 11, Line 21), the current assessed valuation was $106,500,000 (Column 10, Line 3), and the

net change in assessed valuation because of demolition and construction activity (Column 11, Line 18) was
expected to be a loss of $1,500 000 in the coming year, the calculations would be carried out as follows:

it

AV 76,500,000 (1 +.015) + (-1,500,000)

t
= 108,097,500 — 1,500,000

= 346,697,500
= 106,598,000

Again the process is repeated until Line 3 is completed for all years of the planning horizon. With the completion
of assessed valuation forecasts, tax revenue my3 =2 estimated.

Step 20. Enter the property tax rate for each year of the planning period on Line 22. The current tax rate may
be entered for the entire planning period, or the user may enter an assumed value based on an expected increase

or decrease in the rate.

Step 21. Multiply Line 22 times Line 3, and enter the results on Line 23. This will yield projections of the taxes
to be levied on real property for each year of the planning period. If there is a significant difference between
taxes levied and taxes collected, the actual collection rate may be calculated and entéred in Columns 1 to 10 of
Line 24. This rate is determined by dividing the taxes levied during the pasi several years by the amount actually
collected. The future rate should then be estimated, entered in the remaining columas of Line 4, and multiplied
by each entry on Line 23. This procedure will yield an estimate of actual property tc«< revenue which the district
is expected to reccive. Enter these figures on Line 25.

Finally the projections should be transferred to Summary Form B. Enter the values on Line 3 of Form J to Line
201 of Summary Form B; the values on Line 22 to Line 202 of Summary Form B zid the values on Line 25 (or

Line £3) to Line 203 of Summary Form B.

In the finai section of this component, procedures are offered for creaiing a fiscal pian based on a comparison of
estimated expenditures and revenues. As part of this analysis, the district m:y want to examine the impact of an
increase or decrease in the tax rate. In these cases, the entries on Line 202 of the Summary Foun B will have to

be changed and Line 203 recalculated.
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4.5.1.5 Other Local Local school district revenue may also be generated from other taxes and/or from non-ta
Revenue sources. Addiiional tax revenue might be derived {rom sales, income, and a variety ¢
miscellaneous local taxes. Non-tax revenue typically derives from specific school program
such as tuition. transportation fees, interest on investments, food service, and pup

activities.

In situations where this additional revenue is relatively small, and historically appears to b
about the same percentage of the total local revenue, a ratio may be used. This ratio of locz
property tax revenue to t~tal school district revenue should be calculated for previous years
An average or projected ratio should then be applied against the projected property ta
revenue for future vears.

Some districts will want to 2nalyze other tax revenue separately from non-tax revenue an
to project each category independently. Suggested ideas for conducting such analysis ar
outlined below. However, because each district will have a-unique fiscal setting, it is no
possible to present comprehensive procedures for all situations. Consideration of alternativ:
techniques is encouraged. In general. it is recommended that mosi of the revenue categorie
be projected as a function of some other variable, such as dwelling units or enrollment tha
has already been forecast. Linear regression methods are recommended. Some users may
want to experiment with exponential regression, as used in F. rm G, to better account fo
inflation.

In most communities revenue from a sales or merchants tax will correlate with the numbe
and size of retail sales outlets in the district, or more specifically, with the number of squar
feet of retail floor space. Income tax revenues will usually be related to the number o
dwelling units or business units, depending upon whether it is 2 personal income tax, or
corporate or business tax. In the preceding section, future commercial and residentia
development was estimated. Therefore, sales or income tax revenue may be projected as :
tunction of one of these variables. If a corporate, business, or sales tax is a source of revenus
for the school system and nnly total property development was forecast, this figure may be
used as a surrogate variable.
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+5.1.6

PROCEDURES FOR FORM K.

OFHER LOUAL TAN REVENUL FOLECASTING PROCEDURES

’ reeinue. te Bocer eatrapolation method. Curve Type AL will be used as
ponreal. I each casel the tax revenue 1o be projected is the
e instructions, The number of dwelling units, business units,

Fo procect socid sab o meome o

preseated o Seetion 3ol ine Eorodiment Co

depeadent sanable and i replaces enroliment

space er bnd are e depesdent swrables, replaen s fime i the instructions, Form K presents an example of
Bowoone of these e cadegones mohit be osianated ea T revente s the dependent vartable to be projected.
Phomnbor efcomirn reat wersctunc s o U andependent sariables A sueh, both historicad and projected numbers

ST evnh Fend St e o beweainbn s The fos oncborm Kocorrespond to those deseribed in the steps in

Sten Lo Comphet L Dod borm B meeated o Step 1 the Bnrolinient Component. In Step 2 substitute
histonval and provcted datn o e pinber o eoparerciad units for the number of years,

Step 2 Complete Steps s

iroeacte b os o mdieated,

Sibe e hstoniead dade o sdestnessn phice of eoroliment. e Step Tand enter these figures on Line

Step b Complete Steps = throuch 17 Lire 87 will contum projections of ~sudes tax revenue for cach vear of the
phannma period,

e pevenues witiel are based on properts and or icomte sadues will imercase or decrease as a function of either
anonerease or decneose dn the amonnt of property snd/or income in the district; or an incrase or decrease in
lition The methed outhned shove projects mereises or deereases i tax reventes only as a lunetion of changes
#1propertiy. Thitsoof s belesed that e projections of the tax revenues are too low, the user may adjust them
upsard based on expeetations of Cuture rates of inflation. 1 more than one kind of local tax exists. in addition to
the property Ly thes several projections switl be necessary, using Form K. In each case. the independent variables
selected for use o the proection must be L) muadable Tor the historical and projected planning period, and (b)
Hy orandirectly relatad 1o the L Beny srojected. Resenue from all other local taxes is entered on Line 204
of mummary Fortn B Totad tas revenue trom et sources s the stin of Lines 203 and 204, This total is entered

vy L 200 of Swimmany Form i

il

FPROCEDURES FOR FORM L& M,

NOMNJAN BEVENUE FORFCASTING FROCED{URES

Pros e o ol el s s ob resese wathin kool suems vompizendes e adentification of standard
B t

Torceastiny procedsrec A uet doent e other fran the property taxs the user s encouraged to develop

Techararpes that Dt the e desireet it Severad possible approdeies ave outhoed below:

Poenue Foom Twegon, Tuien sare abstontialls o an important source of revenue, Public schooi tintion

prectnents are o taeetinn ot the wn ber of wradents attendimg sehools within the distriet set residing outside its

deodraphie boundari ~ Mo speaitie pethiod of projectimg tuition can be provided here,The tser should estimide
P amber o Stud i outade the detriet s ur sdicton that are expected to attend sehools within the system,

the board ™ pol o ardi el atn cdnnee amd e peababadity of imereased tation o future vears,

Bevenie bron Stadend . A wariens of oo souro s wail be dueetiy related to the aumber and preferences of

stadenits, Thes mebrde Tood servee pieomen s transportation fees activity fees, and other miscellianeous charues,
Phe it forcn g approach soto determine edonead!y sohat pereent of the student body has participated in
the program. aed wlhiat the eran onntrthution per stadeat bis been, Fatimates can then be made as to the
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crapected perecst of ctudents Bhely 1o participaie o otpe Tuture and the expectod average charge per student,

Muleplvicg tese two fizures by e number of copected future students, os projected in the Enrollment

. .
Component, provictes a netenue forecast.

Pror ihese categories, using e Curve Tvpe A regression U this case revenue
Lroa atven calegory ds the depends variadic, end enrothnent the independent sariable, o 50 L oprovides an
Cxmnple of how selocted wetivity fees might be projected. As with the otier Curve Tyvpe A forvaasts, the fines on
3ol Chupter 2

Licewr oreests ey be aecomplisl

Forie Lovernepond tothe steps deseribeed 1o Section 2.2.2,

Siep b Compiete Lane 1ot Form ey mdieated in Step 1o the Enroliment Component. In Siep 2, substitute
A p——————— .

Wistoriewd and projecie < enrotinient for the number of vioars,

Complete steps 3 through 6 o indicated,

fees i place of cirolinuent, in Step 7. Place these figures on Line

Sap G Enter Lestornead data on pupib st

i

Step b Curaplete Steps N otherough 07 s mdieated, Line 17wl contuin thie projection ot activity fees for each

HILEE Derod.

Plecw oot profestons vl Geoouade on e pas of cnrodinient and vl not account for the impact of

N i

sration, W the user Belleves 2hat the projections are binses downward, then miav be adjusted aecordingly . base
sfhation, 40 ; e project 1 v downward, the v be adjusted rdingly. based

crespeclations about futdre rates of nfiation

onrest o lnvestenent s A fnad souree of recenues for consideration 1s the imterest on investnients, Earnings on

e limients ane 4 tunetion of the tme-lag Setween the receipt of revenues and the pavment of expenses, They are
ahwr mthuenced by the rate of dnterest being puid oo shorttenm nvestiments. Earnings from long-tenin investments
could abuw contribute o thi catvgors but will not be applicable to most districts, [Cis reconmmended that

a Turetion of total loeal taxes received. Form M ois used to record these

b progeetod

ps e vends, wath the carrent vear in Columin 10, Enter fustoriead and projected data on

Step

i
totid ecal s revenues cecenvedt o the corresponding columas of Line 20 This mformation is on Line 205 of

Sumimary FKorm B FEner historiead data oon earmngs on investitients o Line 3.
tep 2 Divide fne 5 by Bie 2ond epter thew totals on Line 1
Step 30 seliet da o canning-assaepereent-ol-tases fnure expected in fuitre years. This may he achieved by

computing the arithmette averape of Line 1, Enter this figure i Column 1 of Line 5. Alternatively, 19> most
recent vear valtue nun be used (Line 4 Colmmn 10, or the historieal figures may be projected.

Sten b NMultiply the entres an Line 2 corresponding to the planning period. Column 11 on, by the entry on Line
S0 Heenrd these totids on Line 6. The totals cepresent projections of caritings on investinents for the planning

pericd.

Vi bad fo preeiing caenan g an s Don b eanmes that aoe fativeh constant pereontage ol totai thx
e coisontestod cach tear U the peroenimie 1 tot constant, tie user mnst decide what factors contribute to
tre Thictiations, Movements in Shoftom anterest rates piay be animpertant consideration: however, these are

Afreuls o predict e sl s believed Lo be e ondy vause of flacticdion s consultiiion with local authorities
aitehid be approsnate to deropgine e estend teowhiel rates are enpected to continue to merease. If, however.,
the ehaie 1w the pesilt of other poliev Lariables, the user should again consider what the trend will be in the

Sortave sod compleie Lane Dot Faem Loon the basrof this judgement.
sith e beecal dhatenet reventies ane <ublect Goosiel broad dediition and svarsstions that they can onty be estimated

A
B and mduionent, Adadn, carhier decisions regarding expected rates of inflation

Chase of the s Browledae

ardcormel s declopent sioutd he Bept o nond winle making these dectsions,

Vi reve e tromn tiee abees ard other o bas soncoes v Bach anie ppis 1o pecihie sehood dbiriet shouald be
tolalodd wal entencd on Lare 20y of Seonare Farnse B
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4.5.2

Intermediate
Sources of
Revenue

State and
Federal
Revenue

There are two general cases in which a school system may receive revenue from intermediate
sources. The first is the situation in which the district is not a legal taxing entity and derives
all of its local revenues from a city or county which supports the district out of general
revenue funds. In this case. the city or county’s general revenue will have to be forecast, and
the school system’s share will be computed as a percentage of the total general revenue.

In the second case. the school system is a legal taxing cntity that receives some of its revenue
from the intermediate source. either because of locat legislation or because the system has
delegated the tax collection function. In this situation the collection;distribution function
may be strictly a pass-through. or the intermediate source may exercise some diseretion in
the allocation of collected funds.

If either case exists in the school system. the user must obtain a forecast of intermediate
revenues for eaeh year of the planning period. These totals are entered on Line 209 of
Summary Form B.

To obtain total local revenues from all sources. Lines 205. 206. and 209 are summed, and
the totals are entered on Line 210 of Summary Form B.

The school district’s local revenue is increasingly being supplemented by assistance from the
state and federal government. This results from the ability of higher levels of government to
raise tax monies more easily and redistribute monies on the basis of need. While many kinds
of state aid exist. most programs can be grouped into one of four major categories discussed
in this section: (1) unrestricted grants-in-aid. (2) restricted grants-in-aid. (3) revenue in lieu
of taxes. and (4} revenues for or on behalf of the school system. Federal aid is usually so
small as not to warrant subdivision into scparate categories as part of this analysis.

Unrestricted Grants-in-Aid. Unrestricied grants-in-aid are the primary source of revenues
from the states. In recent vears this category has constituted a considerable portion of the
school system’s revenues. Approximately thirly-one percent of total school revenues came
from unrestricted grants-in-aid provided by the states in 1971.72. These unrestricted
grants-in-aid are made by using one or more of five basic techniques for distributing funds.
As defined by the National Education Finance Project, the techniques include: Flat Grants,
Straver—Haig—Mort, Percentage Equalization, Guaranteed Valuaticn on Tax Yield, and
Complete State and Federal Support. Within each of these techniques there are so many
variations tha: it would be impossible to create a precise formula which could explicitly
include all the variables. Also, in most cases a large amount of uncertainty characterizes the
activities of the typical state legislature in regard to state aid. In view of this complexity, two
methods of forecasting state aid are presented. The first uses total enrollment as the
independent variable, and the second uses assessed valuation per student as the independent
variable. In both cases. the steps outlined in Section 2.2.2.3 of Chapter 2, Curve Type A, are
used to make a linear projection. If neither method appears to provide a useful forecast
because of the particular formula governing the state aid program, the user is encouraged to
devise @ new technique.

Restricted Grants-in-Aid. Restricted grants-in-aid at the state leve! include several categories
of special purpose programs such as Special or Exceptional Education Grants, Vocational
Education Grants, Transportation Grants, School IHousing Grants Textbook, Library
Equipment and Supply Grants. Driver Education Grants, and School Lunch Grants.
Individual school systems may or may not qualify for these programs, and even when they
do some may elect not to participate. Simi larly no standard projection techniques can be
prescribed for all situations. Users must forecast restricted grant monies based on knowledge
of state programs, past associations, and the district’s ability and desire to quatify.

Revenue in Lieu of Taxes. Revenue in licu of taxes is available from some states to

compensate for the fact that the state may own or control property within the school
district on which Ad Valorem taxes are not paid. Revenues of this nature are relatively
constant except for variations in the amount of property owned by the state. and variations
in local reassessment policy Forecasts must be made based on knowledge of the state
legislation and existing state holdings within the district.

Revenues for or on Behalf of the School System. Revenues for or on behalf of the school
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system include any revenue collected by the state on behalf of the system and ‘‘passes
through” without redistribution Thus some portion of the state sale or income tax that is
collected in the district may automatically be returned to it. Forecasts in this case would be
similar to those procedures used in Section 4.5.1.6 to determine other local tax revenue.

Federal Revenue. On the federal level, the revenue categories are the same as on the state
level. However, unrestricted grants-in-aid at the federal level are not a significant source of
revenue, and the distinction between restricted and unrestricted grants-in-aid is mainly for
accounting purposes. Since in most districts the revenue from federal sources represents such
a small percentage of total school system revenues, there will usually be no need for such a
detailed breakdown.

In some districts the amount of federal aid will be so small, or so variable, as to be hardly
worth projecting. In this situation, the user may want to estimate an overall amount, using
personal judgement. For those districts that choose to project federal revenue on a more
rigorous basis, a technique is presented which makes the assumption that federal revenue per
pupil will not change substantially as a percent of cost per pupil from its historical pattern.
Therefore, to determine future federal revenues, federal revenue per pupil as a percentage of
cost per pupil is projected. This percentage is then multiplied times the projected cost per
pupil to obtain revenue per pupil. In turn, it is multiplied by projected total enrollment to
obtain total federal aid. All the calculations are recorded on Form P. This technigue will not
be appropriate for all districts. Users are encouraged to substitute their own method: once
they determine that forecasting federal revenue in their district is worthwhile.
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PROCEDURES FOR FORMS N AND O.

STATE REVENUE FORECASTING PROCEDURES
Techniques for projecting state aid must be tailored to the particular legistative programs that apphv The
procedures outlined below should be considered initial approaches to be refined in light of the school distriet’s

unique setting.

State Md as a Fupection of Earolhuent: Form N. In many eases state aid is awarded on a per student basis. using
cither enrollment or average duily attendance. In some instances, it may be awarded on a per teacher basis. in
shich case. historical and projected data on the number of teachers should be substituted for enrollmeat. Form N
is used o project state ald as a funetion of enrolliment. Its lines correspond to those described for Curve Type A

in Section 2.2.2.3, Chapter 2.

Step 1 Line 1 contains the vears. with the current year in Column 10. Enter historical and projected enroliment

tfigures on Line 2.

Step 2. Complete Steps 3 through % s indieated in the Enrollment Component, completing Lines 3 through 6.
Columns 1 through 10.

Step 3. Enter historical data on state aid. in place of enrollment, in Step 7. Line 7.

Step 4. Complete Steps 8 ihirough 17, Line 17 contains projections of total state aid in unrestricted grants-in-aid
for the school system for each yeur of the planning period. The projeetions should be transferred to Line 215 on
Summary Form B.

State Nid as a Funetion of Assessed Valuation: Form O. The second method for projecting state aid uses state
aid per student 15 the dependent variable and assessed valuation per student as the independent variable. The
projections of state 2id per student are then multiplied times enrollment projections to obtain total state aid.

‘The rationale behind projeeting state aid as a function of assessed valuation per student derives from the fact that
man: states are taking steps to equadize the quality of education. This process often involves providing more
support tor poor:r districts, where the ref.ive wealth of a district is measured in terms of its assessed valuation
pre student. Form O will be used to make the projections. The method is again a linear extrapolation using Curve
Type AL Additional lines must be added. e.g.. 1a-1d and 18. for which there are not corresponding steps in
Chapter 2. These additional steps are listed below. All other lines correspond to those described in Chapter 2.

Step 1. Line | contains the vears, with the current vear in Column 10 Enter iiistorical and projeeted enrollment
on Line la. Enter historieal and projeeted total assessed valuation on Line 1b. These figures may be obtained
from Line 201 of Summary Form B. Enter historical data on unrestricted grants-in-aid on Line Tc.

Step 2. Divide Line Tc by Line Ta, Enter the resulting state aid per student figures on Line 1d.

Step 3. Divide Line 1h by Line [a. Enter the resulting assessed valuation per student figures on Line 2.

Step 1. Complete Steps 3 through 6 as indicated in the Enrolment Component. Enter the results on Lines 3
through 6 on Form 0.

Step G, Move the state aid per student figures from Line 1d to Line 7, in place of enrollment, in Step 7.

Step 6. Complete Steps 8 through 13

Step 7. Move the assessed valuiation per student figures from Line 2 to Linc 14.

Step 8. Complete Steps 15 through 17, Line 17 contains the projection of unrestricted grants-in-aid per student,
| p P g pro) g P

Step 9. Multiply Line 17 by Line Ia. Enter these figures on Line 18, These figures constitute projections of total

unrestricted grants-in-ard to the district for each year of the planning period. Transfer the projeciion of

unrestrieted grants-in-aid to Line 215 of Summary Form B.

Neither of the two methods for projecting unrestricted state aid specifically account for the uncertainty

associated with state Jegislation. The user is cautioned to view these projections with only the amount of
certainty one has in he achivities of the state legislature. If during the planning period the formula for
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distributing unrestricted grants-in-aid changes. these figures should be recaleulated.

Hestricted State Grants-in-Ald, 11 the district participates i various restzicted aid programs, those variables used
in making the alocations should be identified and projected. I most cases. enrollment, assessed valuations, or
teachers forecasts which have already been made may be used as the independent variables in a Curve Type A
fincar regression. I some cases o simple extrapolation of historieal values may provide reasonable forecasts. In
such instances Curve Type A could again be used with time as the independent variable (See Form 11). All
projected revenue in the restricted grant-in-aid category should be placed on Line 216 on Summary Form B.

Revenue 1m Licu of Taxes. 11 the state pavs revenue in Heu of taxes. calculate the assessed valuation of all land
insolved and the rate of compensation. Enter the wticipated revenue from this souree on Line 217 of Summary

Form B where appropriate.

Kevente tor or on Bebal! of the School Svstem. If the state contribates a portion of the taxes it collects within
the district, projeet the expected tax revenue. The procedures outlined in Section 4.5.1.6 for caleulating other
locyd tax reverue mayv be followed. The fraction of state tax revenue expected to be returned to the district

shovaid be entered on Line 218 of Summary Form B.

the proteons of all revenue from the state, record them on Summary Form B, Lines 215

Alter completing
;

b 28 Enter the Tines 215 through 218 ou Cine 2200

PROCEDURES FOR FORM P.

FEDERAL REVENUE FORECASTING PROCEDURES

IF federal revenue is received by the district, the user should identify the specific programs and the altocation
formula, it anyv. used, Projections by program cutegory should then be made based on judgement as to the
program’s continuation and tie district’s inlerest and ability to gualify.

Those distriets interested in a general forecasting technique may consider the method presented on Formn P. This
approach rests on the assumption that federal revenues to the district will coutinue to cover the same percentage
of cost i future vears gs they have in the past. Thus, federal revenues are forecast to vary in proportion to local

costs,

Data requirenteats inelude historical and projected figures for distrie? enrollments and costs. and the amount of
{ g

federal revenue received by the district in past vears,

Step 1. Planning Horwzon. Line 1 should designate vears with the current yvear period entered in Columi 10 and
vears for which projections are to be made entered in Columns 11 tarcughout the plannmng period.

Step 2. Enrollment. Enter historical and projeeted data on total school enrollment on Line 2.

Jtep 3. Total Cost Information. Enter historical and projected data on operating costs on Line 3. This data will

have been previously caleulatea and entered on Line 108 of Summary Form A.

Step 4. Previous Federal Assistanee. Enter the amount of total feders! rovenues received over the past years on

Line 1.

tep 5. Average Costs per Student. Divide Line 3 by Line 2. Enter the resulting average cost per student on Line

T

Step 6. Aversye Federal Revenue per Student. Divide Line 4 by Line 2. Enter the resulting average federal
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revenue per student on Line 6.

Step 7. Federal Revenue per Student as a Percent of Student Cost. Divide Line 6 by Line 5. Enter these figures
on Line 7. These entries represent revenue per student as a percentage of cost per student. Line 7 can now be

7
projected by entering the average historical value. or the value calculated in Column 10, to each of the subsequent
columns corresponding to years in the planning period. In some districts, extrapolation of the percentage may be
appropriate il it has demonstrated a clear upward or downward trend in the past.

Step 8. Projected Federal Revenue per Student. Multiply the entries on Line 7 corresponding to the planning
period vears (Column 11 on) by the corresponding columns on Line 5. These figures are entered in the remaining
columns of Line 6. They represent projected revenue per student.

Step 9. Projected Federal Revenue. Multiply the projected revenue per student (Line 6) times the corresponding
projucted enrollment on Line 2. The results should be rounded aud entered in the retnaining columns of Line 4.
They represent projected federal revenue for each year of the planning period.

The projection of federal revenue to a school distriet using the above technique is Hlustrated on Forin P at the
cid of this repori. In this example. the school district has grown dra-aatically since the inid-1960s from
approximately 8500 students in 1965-66 to 21 600 in 197.1.75. During this time federal revenue per student
climbed even more substantiatly from $8.75 per student to $32..10 per student. Assuming that the federal revenue
prr student is the same pereentage of eost per pupil in the future as in 1974 (i.e.. 2.7 percent), then federal
resenue per stadent is projeeted to grow to $45.71 in 1984, Whea multipticd by the projected enrollment. the
total federel revenue is forecast to elimb to $1,12:4.000 in 1984,

The projected federal revenue on Line § should be entered on Line 225 of Sununary Form B. Lines 210, 220. and
225 can then be sumimed and the total entered in Line 230, This total represents a projection of the school

svstem's total revenue from all sources.
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Bonding

Capacity

In some cases the revenue raised from local. state. and federal taxes will be sufficient to
defrav eapital as well as operating costs. This may be true if the proposed facility plan is
modest. or il financial mechanisms such as leasing, a construction sinking fund, or a
governmental loan can be arranged. Often. however. the sale of bonds will constitute the
only way to raise construetion or modernization funds. For most districts this will require
that their bonding capacity be examined.

The calculation ol gross bonding capacity is based primarily on a community’s assessed
valuation. In some cases. additional variables will also contribute to the determination of
bonding limits. !f these variables have not already been projected specifically in this chapter,
the user must supply the forecasts or develop them. using one of the technigues already
described.

Gross bonding capacity is defined as a percentage of total assessed valuation beyond which
indebtedness is not permitted. The percentage is established, in most cases. by state law. Net
bonding capacity is the gross bonding capzcity minus any outstanding bonded indebtedness.
Procedures have been prepared to project the aet bonding capacity as it changes in relation
to the assessed valuation the retirement of existing debt. and the retirement of any new
bonds that are issued to support the faeility plan.

These procedures allow the district to identify the extent to which it could raise additional
funds through the bond market without exceeding the permitted indebtedness limit. If
examination of a proposed bond issue reveals that it exceeds the bonding capacity . either the
amount of the proposed issue must be reduced or the terms of the issue adjusted. In the
first instance. decreasing the size of the bond issue would require either cutling back on
planned improvement or covering a iarger portion of planned capital expenditures out of
current income. Consider. for example a situation where. after completing the Facility
Component analysis. a school district determined that an additional wing was needed on an
existing school and that a bond issue was the only way to finance the cost. If the analysis
outlined below revealed that net bonding capaeity was negative (i.e., a bond issue of the
required magnitude would not be legal), then the feasibility of the new wing would have to
be reexamined. The district would have to review existing facilities, revise its space standards
and policies. and/or build fewer new classrooms. Alternatively . the distriet might attempt to
nay a portion of the cost out of current income, assuming that its cash flow and state
legislation allowed this option.

The third possibility would be to rearrange payments on the principal, scheduling more in
those vears where the bonding capacity was positive and less in those years where the
capacity was negative. In cases where the bonding capacity was negative throughout,
pavments on principal might be delayed until a future time pcriod. Again. these choices
would be dependent upon laws regarding debt retirement, the bond market, and upon the
district’s cash balanee.
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PROCEDURES FOR FORM C.

1.5.3.1 JONDING CAPACKTY FORECASTING PROCEDURES
Districts that need o determine whether they have sufTieient capacity to finance a faeility plan by issuing
add dional bonds. should use Summary Form C. knowledge of state legislation concerning bonding limits is
necessary . as well as projections of assessed valuation. pavments on existing debt. and the proposed size and terms

of the new bonds.,

Step 1. Assessed Valuation. Place the years of the planning period on Line 300. Enter the projected total
assessed valu: tion for cach future year on Line 301 of Summary Form C. It is found on Line 201 of Summary
Form B.

Step 2. Other Variables. Enter projections for any other variables thal contribute io the basis on which gross

bonding capacity is calculated on Line 302.

Step 3. Total Capacity Base. Sum Lines 301 and 302 and record the totals on Line 303.

Step 4. Bouding Capacity Pereentage. Fnter the percentage by which gross bonding capacity is determined on
Lime 301

Step 5. Gross Bonding Capacity. Multiply Line 304 times Line 303. Enter the totals on Line 305. These figures
now represent the school district’s gross bonding capacity for each vear of the planning period.

Step 6. Current Indebtedness. Enter the current outstanding bonded indebtedness in Column 10 of Line 306.
This will reflect the amount owed on oulstanding bonds at the end of the current vear.

Step 7. Debt Retirement. Enter the bond retirement schedule in the appropriate columns of Line 307. These
amounts should represent the payments on principal which have been planned for each year in the future to
amortize all existing bonds.

Step 8. Future Indebtedness. Subtract the payment in vear t, Line 207. from the current indebtedness in year
t-1. Line 306. This will yield the remaining indebtedness that ean be expected on existing bonds at the end of

- vear t. after all retirement pavments have been made. The calculation should be carried out for all years of the
planning poriod and recorded in the appropriate eolumns of Line 306.

Step 9. Net Bonding Capacity. The net bonding capacity is caleniated by subtracting the school district’s
indebtedness on Line 306 from its gross bonding capacity on Line 305. Enter the results on Line 308. These
figures will indieate the maximum amouni of additional bonds that could be issued for different years in the
future, based on the projected ehange in assessed valuation and the planned debt retirement schedule

Step 10. Planned Facilitvy_Expenditures. Calculate the probable size and timing of hond issue necessary to
support the planned [acilities. Enter the value of the first proposed issue in Line 309 in the column corresponding
to the year in which it is tentatively planned to be issued. The probable expenditures for new land and new or
renovated facilities have been caleulated in Section 4.3. New boi 1 issues should be considered if it is not possible
to finance these proposed facii':ies out of current revenue, a sinking fund, a leasing arrangement, or a state loan.

Step 11. Planned Retirement Schedule—New Issues. Calculate a teniative retirement schedule for the proposed
future bond issue in light of the expected terms and requirements. The firsi scheduled payment on principal for
the proposed issue should be recorded on Line 310 in the appropriate year.

Step 12, Impaet on Future Indebtedness. Subtract the payment on the proposed bond in vear t+1 from the
indebtedness in yvear t for the proposed bond issue. The entry on Line 310 should be subtracted from the
previous yvear column of Line 509,

Steps 11 and 12 should be used to complete all eolumns on Lines 309 and 310. If a second bond issue is planned,
the value of that issue must be added to the planned bouded indebtedness in the vear of issue, and the retirement
schedule included in the appropriate columns of Line 310. The following formula may be used as a guide to the
caleulation of planned honded indebtedness:

BI[ - BIH - I{St * T\'BL
where,
Bl - bonded indebtedness
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RS retirement schedule
NB - new bond issue

The example illustrated on Summary Form O presents a district that proposes two bond issues: a miition dollars
next year, and two million doilars in four years. The caiculations-of bonded indebtedness in the fourth year (Line
309, Column 1) involve subtracting the S100.000 payment on principal from the previous vear’s $800,000
indebtedness, and then adding the amount ot the new issuc.

Step 13. Propused Net Bonding Capacity. The impact of all proposed indebtedness on the net bonding capacity

iy be ealeulated by subtracting the values on Line 309 from the corresponding values on Line 308. Enter these
new nel bonding capacity figures on Line 311. The values on Line 310 represent the future net bonding capacity
of the school system in light of the proposed bond issues. If any of the totals on this row are negative. the user
must mahe adjustnents hy decreasing the amount of the proposed issues or by rescheduling payments on

pricipal.

The Fiscal
Pian

Phe final requirements of the component is the development ot a fiscal plan by comparing
projected revenues and expenditures. Preparing this fiscal plan may require that severa! of
tive entries on the Summary Forms be recaleufated as alternative conditions and programs
are analyzed, Throughout this process, the user is encouraged to keep in mind all
assumptions underlying the projecied variables. For example. i 4 conservative estimate of
the expected inflation rate was used to caleulate the building cost index. and, therefore,
capital expenditures, the user should insure the ability to meet additional expenditures
should the inflation rate be higher than forecast. This precauiion might be achieved by
reguiring a safety margin either in the cash balance or in the net bonding capacity. The
importance of contingeney planning. so that a district can react eftectively it certain
projections do not materialize, cannot be overemphasized.

Much of the fiscal analysis assoctated with the closing or eonstruction of speeifie buildings
cannot be done with a pre-defined form. Instead, all ineremental changes in both revenue
and costs must be considered. totaled, and then added onto the uppropriate lines of
Summary Forin D, The closing of a school may result in reduced operating costs because of
lower utility. maintenance, insurance. and administrative overhead. These savings may be
partially offset by increased school bussing requirements, demolition, or higher security
costs. School district income might alse be affected it the building and site are leased or sold,

The construction of a new building will pave an equally diverss impact on operating, as well
as capital. ¢adn New requiremnents must be established for changiag light bulbs, plowing
parking loy ;. purchasing library books, and the hundreds of other necessarny supply and
service aet-ities. More difficult will be the determination ot additional staff necessary Lo
meet custo fob and @ministrative requirements, The difference in operating costs due to
utility  transportation. and other factors may be important in deciding between building a
new structure versus adding to an existing one.
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PROCEDURES FOR FORM D.

FISCAL PLAN PREPARATION PROCEDURES.

Preparation ef 2 fiscal plan capable of supporting the proposed facilities can be best accomplished by assembling
previously ealeutated information onto Summary Form D, The impact of poliry alternatives can then be
examined by varving selected entries on this form.

Step L. Projected Revenue. Enter the years of the planning period on Line 400. Enter total revenues projected
from state. federal, and local sources for each future year on Line 405. These are transferred from Line 230 of

Summary Form B,

Step 2. Projected Operating Costs. Enter total operating expenditures on Line 410 for each year of the planning
geriod. These are transferred from Line 107 of Summary Form A.

Step 3. Projeeted Non-Revenue Income. Enter total bond receipts in the year that the system will receive the
income on Line 415. For example, if a bond issue is planned for the fifth year of the planning period, the total
should be entered in Column 15 of Line 415.

Step 4. Principal-Existing Bonds. Fnter scheduled pxyments of principal on bonds already outstanding on Line
421, These are transferred from Line 307 of Summary Form C.

Step 5. Interest—Existing Bonds. Enter scheduled interest payments on bonds already outstanding on Line 422,

Step 6. Principal—Proposed Bonds. Enter planned payments on principal on all proposed bond issues on Line
423, These are transferred from Line 310 of Summary Form C.

Step 7. Interest—Proposed Bonds. Enter planned interest payments for any proposed bond issues on Line 424.

Step 8. Projected Total Bond Payments. Sum Lines 421 through 424 and record the total on Line 425.

Step 9. Projected Capital Cosls. Enter total proposed capital expenditures “or each vear of the planning period
on Line 430. These are transferred from Line 103 of Summary Formi A.

Step 10. Total Revenue. Sum Lines 405 and 415 and record the totals on Line 440.

Step 11. Total Expenditure. Sum Lines 410, 425, and 430 and record the totals on Line 450.

Step 12. Projected Cash Flow. Subltract Line 450 from Line 440 and record the differences on Line 460. Line
460 contains the projected cash flow for each year of the planning period.

Step 13. Projected Balance. Calculate the projected school district cash balance. Enter the current year’s halance
in Column 10. Line 470. Add the projected cash flow in Column 11, Line 460, to the current balance and enter
this number in Column 11, Line 470. The halance for each year of the planning period will be calculated hy
adding the cash flow for that vear to the preceding year’s halance. These totals are recorded on Line 470,

Step 14. Alternative Considerations, Examine the fiscal impact associated with alternative facility plans and
alternative community conditions, by varying the entries on the appropriate lines. Consider, for example, the
effects of a change in assessed valuation, enroliments, or tax rate on the district’s income: and the effects of a
change in the leacher’s contract, interest rate, or inflation on the district s expenses. Review of possible
eventualities. in addition to the most prohable conditions, will be necessary if the unec tainty that surrounds the

future is to be adequately examined.

If. after completion of Summary Forms C and D, the user finds that the net bonding capacity and the eash
balanee are both positive for all vears. and il a sufficiently large margin exists to compensate for the uncertainty
in the foreeasts, the possibility of a tax reduction may be considered. In this case, the user may reduce the tax
rate on Line 202 of Summary Form B and recaleulate Line 203, revenues from property taxes. Next. the user
should adjust the totat on Line 100 of Summary Form D and recaleulate the necessary totals. Several different
passes through the svstem may be required before a feasible tax rate is obtained.

In most cases, however, the problent will not be to reduce taxes, but to increase them. If the cash balance or the
net bonding capacity is negative. adjustments will have to be made. The school district must adjust its fiscal plan
in view of its needs, local policy. and economie conditions. If the cash balance is positive but the net bonding
capacity is negative. the user might consider rescheduling pavments on principal as suggested above. The new
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payment schedule would be entered on Line 423 of Summary Form D and the necessary totals recaleutated.

Apain, several passes through the system may be required betore a new band payment schedule is developed that
g g \ ) 1 iy

prodtees @ positive net bonding eapacity and cash balance.

Another alternative. particularly in cases where the net bonding capacity becomes negative as soon as the
praposed issue is entered, is to divide the proposed hond issue into several smaller issues. Bach new bond issue
would be initiated for the period in which a sufficient amount of the principal on the preceding bonds have been
paid off to permit further indebteduess. In this case Lines 309. 310, and 311 of Summary Form C should be
recalculated.

The interest rate associated with a proposed boud issue must also be examined. When the bond is planned. the
repayment schedule and the legal limits on indebtedness will both be major considerations. However. an equally
important factor is the nneertainty associated with torecasting the interest rate, In developing the tiscal plan. the
user should experiment with different interest rates. including the maximum alfowed in the state.

The impact of different rates on ovroposed interest payments should be determined, entered on Line 424 of
Summary Form D, and then the cash tlow reculeulated. This process may identify an interest rate calling for the
proposed issue which could not be exceeded if the debt is to be retired on schedule. When it appears that market
vonditions must require a higher interest rate. adjustments will again be necessary. either in the size of the issue or
in other factors atfecting the cash balunev. I the cash flow is negative and no further adjustments can be made in
the district's projected revenue or the bond’s repayment terms, the facility plan will have to be scaled down.

When a negative cash balance is projected. the district must eitlier inerease revenues and/or decerease expenditures.
From a practical standpoint, most local school systems have littie or no control over the amount of revenues
received from the state. The possibility of raising the local tax rate may be more feasible. As in the case of
reducing the tax rate, experimentation with several different rates on Summary Forms B and D is recommended
in order to arrive at a workable rate. On the expenditure side. the district may have several options. Since
teachers” sadaries constitute the largest portion of operating expenditures, a decrease in the number of teachers
and or administrators might be considered. Of course. decreasing the number of teachers may well necessitate a
chunge in the pupil-teacher ratio. Trade-off considerations between decreasing expenditures and lowering
standards will be necessary. In making adjustments to the fiscal plan. the district must be alert to the impact these
adjustments will have on all othor aspeets of the educational process.
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General Design

Chapter 5: Geographic
Component

The purpose of the Geographic Component is twofold: 1) To wd in establisning school
attendance area boundaries which will mimmize student travel expense, time, o * distance to
school. and 21 To asst i selecting sites for a new school or school closing. Essentially,
both issues involve the same problem, ie., assigning students to scnools in sueh a way that
tne total distance traveled by all students is minymized.

Designating attendance boundenies and selecting a facility site are difficult assipnments
heciuse of the variety of unique factors tnat must be considered. A radroad track, major
street, or inexpensive parcel of ground are tvpical of the many situations that must be
examnined on a case by case basis.

However, the intuitive solution to a school locational problem that results from looking at a
map often will not be the “*best™ in terms of reducmg the distance that all students must
travel. The Geographic Component is based on the premise tnat a more riporous approach
may be useful, as long as it does not disregard the district’s nnigue characteristics.

Assigning students to various schools within a district is a transportation problem to which
lmear programming iz applicable. This is an established technique for determiing the best or
opiumal allocation of some limited resources te meet a particular objective, As applied nere
the linear program produces a solution whica will iinimize the total distance traveled,
however measured, by all students to their assigned school. The only constraint is the
obvious requirement that no school can accept more stedents than its capacity.

With the computer-based version of the School Facility Planming Sy stem additional analy «.
15 possible, such as that necessary to achieve racial balanee within the distrniect. However, to
scek manuaily an optimal solution under any constraints other than the school capacity
limitations would be impractical because of the substantial increase in time required to
perform the additional calculations. Therefore, the following procedures deal with the
minimization of distance traveled by all students to therr respective schools.
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School
Attendance
Boundary
Procedures

The procedures are based on a particular linear programming technique known as the
“Distribution Method.” This technique is applicable to all schools within a district that fall
within the same system organization category, e.g.. elementary schools, middie schools, or
high schoaols.

The assighment of students from small geographie areas to schools requires the performance
of eight basic steps, some of which are in turn divided into a series of sub-steps. Steps 5
through 7 are repeated un®’ an optimal allocation is identified.

No speeifie form is required to conduct the computations. However, it is recommended that
the mformation be organized in a vonsistent manaoer, as ilustrated in the example that
follows. Three categories of information are neces<arys enrollment, school ecapacity, and
distanve,

Step 1. Data Collection. As.emble the mfonnation necessary to analyze the problem as
follows:

1. Enrollment. Propcted student information must be rollected by small areas or grids,
and by prade organization throughout the distriet. Techmgues for making projections by
area and grade organization are deseribed in Chapter 2, “Enrollment Component,” 1t should
be noted that the model minimizes transportation distance for a particular vear, Therefore,
when attendanve areas are being established to last for more than a year or when a site is
being selected, repeating the procedures for different vears may be appropriate to account
for the anticipated change in projected enrollments.

2. School Capacity. The ability of each school within a grade organization to
act nmodate studenuts must be determined. This will have been calculated in Chapter 3,
“Facility Comprnenl.” Capacity is measured in terms of potential students that could be
housed, given the physical school spiree and the distriet’s spaee standards.

3. Distance. The distance from the approximate center of population of each ..ea to cach
school must be measured in either time, miles, or travel expense. The user should decide
which meusure of distance is most suitable. For example. a school district which covers a
larpe geographic area and contains one or more highways might show large distances between
various residential locations and schools within the district, but, because of the use of
highwayvs, might be characterized by travel times well within acceptable limits, Such a
district should consider measuring travel time as opposed to distance. If the user “hooses to
calculate distance in mileage. the measurement should be done using a street map of the
district to determine the mileage over the most direct street route as opposed to straight line
distances from each grid to vach school.

Step 2. Work Sheet Preparation. The information should be recorded in a tabular or matrix
Tormat so that the columns represent all elementary, middle or high schools to be considered
and the rows represent vach grid or area in the district. The far right-hand side column
should contain the projected total enrollment by grid, and the bottom row should contain
the enrollment capacity per school. The distance from each area to ench school should be
displayved on the right side of every cell in the matrix.

To illustrate this format, assume there is a school district which contains three elementary
schools, yrades K-6, which will be numbered 1, 2, and 3. with enrollment capacities of 300,
100, and 350 respectively. Further assume that the school district has been divided into five
arcas or grids, and that the projected K-8 grade enrollments are as follows:

Grid No. K-t Projected Enrollments
! 100
2 200
3 100
H 300
) 200
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In the example the distanees from the population center of each grid to each school has been
measured in miles using street maps to determine the most direct streel routes. Thus, the
center of population of grid 1 is five miles from school 1 over the most direct route.
Determining the center of population for cach grid must bhe lefl to the user’s judgement.
While necessarily .omewhat arbitrary. the use of such a starung pomnt to determine distance
to schools is scund. Figure 5-1 presents the example information in the recommended
format. Notice that an extra row, grid no. 6 has been allotted and will be vxplained below,

FIGURE 5—1 DISTANCE MATRIX
Projected
vrom/To Schools Enrollments by
Grids
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Step 3. Initial Asstpnments. Once the data has been calculated. students in cach grid should
be ussigned to the nearest school by examming the respoctive distances Using the sample
data, this assignment nught be as (ollows:

Grid 1 containing 100 students is closest to school 20 therefore. the 100 students from grid 1
are assigned t schoel 2. Note that the remaining enrollment capacity of school 2 has now
been decreased from 10 to 300.

Grid 2 with 200 students is closest to school 1: therefore, they are assigned to school 1, thus
redueing the remaining enrollment eapacity of school 1 to 100. The sanwe procedure is
followed for grid 3.

Grid § contains 300 students and 1s closest to school 1, but school 1 has only a 100 student
capacity remaining. Therefore, 100 students from grid 4 are assigned to school 1 and the
remaining 200 students are placed in the next closesi schools, capacities permitting. In this
case all remaining 200 students can be placed in school 2, thus reducing its capaeity to 100.

Grid 5 is handled in the same fashion as grids 1. 2, and 3 since the 200 students from grid 5
could be placed in the closest school without exceeding its capacity .

Notiee that this solution has left excess capacities of 100 and 50 students in schools 2 and 3
respectively. If excess capacity exists for any school, it must be shown as students from an
imaginary grid zero miles from all schools. so that the sum of the students in each column
will exactly equal the earollment capacity of the school that column represents. Therefore
100 students are assigned to school 2 {rom imaginary grid 6 and 50 students are assigned to
school 3. If, by chance. the projected enrollment for all grids cquals the total capacity of all
schouls, then the imaginary grid must not be included in the matrix.

The total distance, D, traveled given this inspection solution can be determine: fayv
multiplving each circled number by its respective distance figure and summing the prociicts
as follows:

D-(200x 2y« 1130 x 1H+(100 x 1)+ (100X 1)+ 4200 x 1) * (200 x ) {100 x 0) + (50
N )y - 2100

The above initial solution is iilustrated in Figure 5-2.
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FIGURE 5—2 INSPECTION SOLUTION
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In order to determine whether the initiad solution represents an optimal”™ assignment of
students to schools, a series of mathematical steps must be performed

Step 1. Fnrollment ldentfrcation. Circle all the enrollment figures present in the matrix.,
This is done to faciitate the location of enroilment figures o the work sl et The number
ol cireles must equa! the number of rows plus the number of columns minus one. In the
example, tnere are 6 grids crows) and 3 schools (columis) so the nunber of cireles must be
{6+3)-1 or 3. In some instances, fewer or more eireled numbers might appear than dictated
by the 0 ol 1 there are fewer cireles, zeros should be placed m the matrix and circled.
The po of the zeros s artbitrary, but the following gutdehne may reduce the number of
caleulatio. -, necessary to tfmd the optimal sotutton. When tne entire enrollment of a grid is
assigtied to one school and that assisnment exhausts the remaining capacity of that school, a
zero should be placed in the next closest school for that same prid I this 1s done each time
the situation occurs, the number of resulting zeros should inerease the number of cireles to
that necessitai d by the formula.

If an excess of circles arses, consolidate tne enrollment of that grid from winch students
were assipned to the largest number of different schools. If there is no single grid in which
this oceurs, choose arbitrarily a grid for consolidation,

I s important that the number of circles equals the number of grids plus the number of
schools mmus one.

Step 5. Identification of "Paths.” A value must be determined for each square in the matrix
not containing a circled enrothnent figure. It tire valae for cach blank square is positive, the
enrollment distribution is optimal. If one or more of the values 1s neg2tive, the distribution
can be improved to further numimize travel distance, time, or expensc.

To obtain the value for a blank square. i path mnst be traced beginnmg and ending with that
blank square in the following manner.

Move in a horizoutal or vertical, never diagonal, dircetion from tre blank square to a square
containmg a circled number. Every subsequent step must be a horizontal or vertical move to
another circlee number except for the Lust step, which will end on the blank square from
which the path origmated. Upon reaching the first circled number, a right-angle turn to
either the left or right is necessary. The path is then traced to a second cireled number and a
right-angle turn is made agsam. This pattern mnust be fallowed uistil a nght-angle turn from a
circled number leads back to the blank square from which rhe path onpmated.

If the matrix has been properly formulate 4 and 1f the path s progerly traced, only one
correct path will exist tor any ewven starting pomint Figure 5.3 itlustrates this process
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beginning with grid 1, serool T ownren has been desigrated “a ™ M -ving from “a™ to grid 2,
school 1 (as represented by the doited line) is o proper =oves Sut apon making a nght-angle
twrn at (200) a path cannot be conunued to another ¢ ml «d nuriber Thegefore this move
cannot be part of the proper path for startmy pomnt *

FIGURE 5—3 ALTERNATIVE PATHS ~STARTING POINT a7
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Moving from "2” to gnd 1, school 1, as designatea by a solid line, represents a more
romising move because, upon making a nﬁ,hl angle tarn lmm(1()().1110[110:‘ circled number
gﬂl) fies in_the path A nghtangle turn tmm( 20 toward gnd 6, sehool 2, dotted line, will
vad to(100)and a ripht-angle turn lnnnc()ﬂ)u) prid 6. school 3, will I('dd t 50 )But a
right-angle wirn !mn/o(l vill not |..|d to any other eircted number that could eventually
trace a path back to starting pomt 2™ therefore. tus path would ot be approprate.
The proper path for “a™ 15 dlustrated by the sohd lines. Al the reguirements for tracing a
path are met.

The solid line in Figure 3-1 traces the proper path for b Any path mav be traced clockwise
or counter-clockwise with no change in results It is possible for a path to cross over itself if
the lines of the path are perpendicular to one another The dotted line path traced for
starting point ¢ in Figure 5-1 ofTers an example.

FIGURE 5—4 ALTERNATIVE PATHS—STARTING POINTS “b™ AND *‘¢”
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Step 6. [“termination of values. When tracing eacn path, alternate plus {(+) and minus ()
sipns are associated with the move 10 cach circled number. Assign a plus to the starting point
distance, a minus to the first circad number distance, a plus to tne next circled number
distance. minus to the next, and so on The distance associated with the eircled number from
which the path will lead back to the starting point is always minus. This is due to the
characteristies of a properly formulited matnx whick is that there will always be an even
number of steps in every patn traced. Since cach path begins with a plus, it must end with a
minus. The distanee figures assoeiated with each step in a path must tnen be added to or
subtracted from :he other distance figures in that patn according Lo the sign associated with
them. This proces. will result in a value tnat must be placed in the box associated with the
starting point of that particular path.

1n the example the values for starting points a through jare as follows:
8 i

a. +3.1+4.3 5
b, +1-1+44.0+0-1 - 6
C. +4.2+0:0+1.1 = 5
d. ~(-100 = 3
. +3-1+1:2 = )
f. +2.0+40-1 - 1
g 230402 - 1
h. «3.3+0-0 -1
i +3.2+1.1+0.0 : -
]. +35-0-0-4 - 1

[

Step 7. Matrix_modification, Review of the values for each blank sguare in the example
reveals one blank square to be negative, thereby indicating that the matrix can be improved.
‘The point at which itie improvement cant be made is in the negative square. If more than one
negitive square exists, selection of the most negative sguare will usually result in a quicker

solution,

In the example square i skould be chosen since it1s the only negative square. Retrace the
path for starting pont =17, assigning plus or minus signs o each step as described above. 'Lhe
matrix must now be changed in accordanee with the following rules:

A, Select the smallest pegative-patn cireled number. Negative-path circled numbers are
those enrollment numbers with nepative signs assigned to their square. The smallest
negative-path errcled number for 1™ i50.

B.  Subtract the above number (rom all negative-patn circled numbers, including itself,
Sublrucl@mn@md from(200xwice. The remainders are 0. 50,and @

C.  Add the smallest negative-path circled number to all positive-path circled numbers. Add

mu 0.@11(\&565)

ED T

These are the only ehanges necessary unless there happens to be another negative value blank
square whose path is completely independent of the path of the first negative value blank
square. Such an additional negative value square would b one wnose path does not step on
any of the crreled numbers traced i the path of the negative value square sclected first. If
the two paths are not independent. the cireled numb- &5 in tre path of the second negative
value square would a'so have been changed under ti «=ove rules. Changes required for ‘he
square *'17" path are shown m Figure b

The savings in travel distance created by altering the matrix is determined by multiplying the
circled number{30)placed 10 square i by the negatve value of square i or (-2). Thus, the
reduction in distance traveled is 50 x -2 = 100

To find vut whether the new enrollment distribution is optimal. blank square values should
again be ealeulated in a search for any new negative values. If none are found, the allocation
of students to schools wili be aptimal. If additional negative values are identified, the matrix
could be improved further. This process should be repeated until no negauive values are
found for any blank squares. :
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FIGURE a—5  MODIFIED AIATRIX
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The tasks reqared mochecking the blank square valites and making appropriate changes are
summuarried beiow :

1o

>

10.

11

12

Seleet any square that does not contan: . cireled number

Trace the patn, stegping onby in cireled squares, except tor the step back to the starting
pomt Nouee that m Foure -5, a check mark (V) has been placed in those squares
where a cireled number as been added or removed. 1f any paths retraced do not step in
a square with a (v), the blank square value for avhich tne path was traced need not be
recalculated sinee it wiil be uncuanged Crom the first tracimg.

Make a nght-angle turn at cach square on the path.

List aiternating pius and minus signs for each move taken on the path,

Relate the distance fipures to the alternating signs.

Total these figures for the path traced. This total is the blank square value.

Retrace the path for sty negative value blank square and mark the path with
alternating signs.

Select the smallest negative-path areled number,

Subtract the smallest negative path circled number from all negative-path circled
numbers. includimg itself.

Add the smallest negative-path circled number to all positive-path cireled numbers,
ineluding the blank sguare contaming the ngative blank square value.

Circle any new enroliment figures and cheek to see that the sum of all circled nurnbers
is equal to the number of rows plus columps minus one. If necessary . add a circled zero,
or cousolidate several enrolimient numbers.

Repeat tasks 1 through 11 until no negative blank square values are found.

Figure 5-5 indieates the blank squars values arising from the changes maie in the matrix
Notiee that now tnere are two negative biank syuare values, Since they have the same value,
there is no reason to chinose one over the othe: to chang the matrix. Figure 5-6 illustrates
the additional changes made in toe direled numbers and the new blank square values arising

from those chanues.

The secord negative blank square value is found in grid o, sehool 2 thus requiring another

change in che matris Figure 3.7 illusirates the results of these ehung

Figures &-6 and 5-7 are illustrated on the following page.
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FIGURE 5—6 MODIFIED MATRIX
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FIGURE 5—7 OPTIMAL SULUTION

Projected
Fram o , Schools Enrollments By
i 1 2 3 Grid
e ___,_,,,T_, S i ‘
1 4 \ 2 @Q) \‘_3___ 2 \\}_ 100
2 [Q@ \2| 1 \5 @D \3| 200
31 4 4 |d0p \2| o 1 100
Grids 3 \— O L \'—-—
£ 100 \1| 1V \4| 3 \5 300
5103 \4|GOVA3 |@GD \2] 200
61 2 \0|ds0 \0| 1 \O
Enrollment . .
Capuivities 300 400 350

This time there are no negative numbers, thus indicating thot an optimal solution has been
reached. Notice that in grid 2. school 1. there is a cireled zerol0 )Adding this circle meets the
requirement that there be as many circled numbers in the matrix as the number of rows plus
the number of columns minus one.

The total distance traveled by students under this tinal enrollment disueibution is:

D= (300 x 1)+ (100 . 3)+ (100 x 2) + (50 x 3} + (150 x 0) + {200 x 3) + (150 x
2) - 1850.

This represents & 250 mile reduction in total required distanee compared to the 2100 miles
that would be traveled under the inspection solution.

Step 8. Draw Boundaries. The optimal solution indicates which students should be assigned
to which schools in order to minimize the tota! distance traveled. In most cases all the
students in a given grid will be assigned to one school. However, in some instances the grid
enrollment must be divided among schools. Notice that 50 students in grid 5 in the example
are assigned to school 2, and 150 are assigned to school 3. This division should be made
judgementally so that the appropriate proportion of students within the grid are assigned to
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the correct schools, whhle wt same time selectsng nataeal or reasonable boundaries. One
approach would be to assume an equal vield of students ner aweiling, and then to allocate
dwellings to schools using a fand use mnap or acriad panotograpn It more detailed information
1« avatlable converning tie distribution of students witamn the grid, ot should, of course, be
used.

The final task is to adjust tre altendance houndaries so that natural division lines arve
respected. Thus highways, cailroad tracks, creeks, and other man-made or natural features
shoutd be selected that are located as dose as possible to the gria boundaries. This process
will depend on tae knowledge and judgement of the user ratner than any mechanical
procedires, Tt will be shuplified i the arsas or gnids were detied using natural, mstead of
arbitrary boundaries.

The distr.bution metaod will abways give an optinial solution wacea properly formulated and
carried out. In fael 1t is nol pecessary to asstgn students fo the closest senool as was done
for the inspection solution. Any feasshle assignment of students to sctools will approach the
stme optmal solution. * The purpose of the inspectzon solution iz sunply to reduce the
number of repetitions necessary to achieve an optimal d:stribution,

It the user wishes to determune the extent te wnieh existing attendance area boundaries in
the district will provide an optimal student distribution. toe inspection solution should be
replaced with the student distribution dictated by the existing attendance area boundaries.

Notiee that the basie distance matrix, Figore 5-1. was used severat Uines, s suggested that
the user make at least five copies of this form m order to avoid tie neeessity of copying the
distance figures caen fime a eihieck for im optimal sotution is required.

The distnbution method may also be useful in analyzmz o secoust kind of geographice
probieni, that ol desiating a site for ine closing or construction of a school. Student
transportation cost s, of course, only oae of many lactors to be constdered in the site
selection process Others have been rdentitied m Chanter 7

In sitations where projected enroliment aecline will pernit the closing of one or more
school- = sapety of concerns must he agdressed. The functional obsolescence, operating
expenses, prosinity o other sehools, potental aiternative uses. and ucighborhood concerns
must all be exannined However, where consideration of these factors fails to produce a single
best school closing site. the total transportation distance required of all students, given cach
school closing alternative. may he worth reviewing

The procedures are tre same as those deseribea i Section 5.2 Simply elim:nate one of the
potential scnool closing stes from tne origimal distance matris. Execute the steps for
determining the optimal solution. and record the total distance traveled under that
distribution. Then. beginning witn the ongial distance matrix, remove an alternative closing
site and follow the procedures for determining the optimai distribution of students given
that configuration ot remnaininy schools. Record the total distance traveled.

Comparison of the total distances traveled under caen alternative school closing will reveal
which school should be clased in order to min'mize tae distance trasvcled by students. This
“best™ alternative snouid then be weighed against otner evaluation eritena before the final
site is seleeted,

In cases demandmy the construction of new facilitses, o finite number of potential school

sites will usually be avalablel If none of tiaese sites 15 an obvious cloice, on the basis of the
school and construction reguirements. ttavel distance considerations may be appropriate.

A feasible distribution is one m winch every student is assigned to a school and the
cnrollment of every school 15 less tnan or equal to the schoal’s eapacity.
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The same procedures will determine whier new site will miuinize combined distance
traveled by students to school, Choose any new site and and it (¢ the original distance
matrix along with the distanees from each grid to that site. Assign the maximum feasible
carollment capaeity to tie new school as determined by construction costs, site size,
availability of funds, and othcr fuctors, Follow steps 3 through 7 as outlined in Section 5.2
to find the optimal distribution. If the optimal solution ass'ans & nwnber of students to the
new site substantially less than the school’s maximum feasible capaeity, then the capacity of
the new site could be reduced with no ehange in the optimal solution. Caleulate the total
distance traveled under the enrollment distribution. Repeat this procedure with a second
new site and record the new total distance traveled under this enrollment distribution. Once
this has been done for all potestial new sites, they may be ranked according to total
distances traveled by students. This. along with enrollinen. eapacity requirements
determined for each new site. can be used in the deeision 25 o which location is most
appropriate.

Analysis One of the shortcomings of tac distribution method is the amount of eomputational work
necessary for a district with many schools and small geographkic arcas. The method is also
hampered by the faet that only enrollment eapacities of sehools can serve as a constraint. If
an extensive number of sehools or prids exist, or if racial and other constraints are
important, the computer-based Geographic Componeant should be considered.

ot
.

The manual approaeh is. however, versatile enough to permit analysis of many situations
that may be unigue to a particular district. Several considerations in formulating the distance
matrix make this possible.

5.4.1 Barriers Every school distriet is charicterized by certain routes between students and schiools that are
either undesirable or impossible to travel. A trip that requires students Lo cross several
railroad traeks or busy arterial streets, or to pass through un industrial or commercial zone
will tvpically be discouraged by school board poliey. Other paths between students and
schools may be relatively short in straight line distanee, but because of barriers like a river or
limited access highway may require considerably longer travel distances.

Impediments of this sort can be easily incorporated mto the distanee matrix. The user must
remember simply to refleet the probable travel distance (or time or cost) between every grid
and sehool, rather than the straight line distance. If, for any reason, it is decided that no
students shoutd be assigned from a given grid to a given school, this can be assured by
designating an arbitrarily high distance for that square in the matrix. A statement to the
effect that there are ninety-nine miles between a particular grid and sehool will effectively
preclude any posstble interaction between that grid and school.

5.4.2 Walking to Some distriets may want to consider a policy whereby all children within some defined
School distance of a school are assigned to that sehool. This will be particularly appropriate where a

distriet requires all students living within one mile of a school to walk, thereby reducing

school bussing costs, This policy may not always be possible if, at the same time, the board

does not desire to expand the capacity of a school and/or wants to minimize total student

trave! distance. However. the poliey ean be explicitly eonsidered in formulating the distance

matrix.

The specitic policy must be geopraphieally displayed on u map containing sehools and grid
boundaries. The simplest approach is to draw cireles around each sehool whose radius is
equal to the required walking distance. Kach circle would have to he modified to account for
any barriers of the tvpe described above. All students falling inside a circle are then assigned
to that school. In some instances the complete grid will be assigned. More often only a
section of the grid will be affeeted. in which cases a proportionate estimate of grid
enrollment will have to be made.

The total capaeity of each school should then be reduced by the number of students
assigned to that school. Similarly. where necessary. each grid must be reduced by the
students designated to walk to a school. A revised distance matrix can then be prepared that
reflects the remaining unused school capacity and unassignzd students in each area. In
situations where the complete school capacity is consummed by walking students, and/or
the complete grid enrollment is assigned, cach must be dropped from the new matrix.
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Once the new distance matrix has heen progiced the basie procedures can be carried out to
determine the optimal alloeation.

Occasionally the minimum travel distance solution will result in an alloeation plan that badly
underutilizes a given school. This will be espeeially true in situations where the distriet as a
whole has considerable excess capacity or the population has shifted away from certain
sections of the city. The school board may understandably identify some percentage of
capacity below which no school is allowed to fall. The policy might be alternatively stated so
that the range between the most utilized and the least utilized school never exceeded a
certain amount.

The effeet of this policy is to include an additional constraint to the allocation problem. The
constraint ean be considered by altering the existing eapacity of schools in the distance
matrix, and recaleulating the minmum travel distance solution. Thus, if the optimal selution
aclieved using actual school capacities revealed one or more schools to be severely
undetutilized, while others were at or near capacity, an adjustiment might be in order.

The difference between total capacity tor all schools and total enrollments is the total exeess
eapacity in the district. In situations where the possibility of school closings is to be
considered, the site selection procedures (Section 5.3) should be used. If an equal
distribution of excess capacity among all schools is desired. new fictitious capacities will
have to be determined. The capacity of each school should be reduced by applving the
pereent of district-wide capacity attributable to that school against the total excess capacity
For example, Elementary School A with capacity for 400 students might constitute eight
percent of the total elementary school capacity. If on a distriet-wide basis 1200 seats of the
5000 total capacity were considered excess. then the new capacity for school A would be
designated as 30 students. or cight percemt of 1200 (ninety-six) subtracted from 100,
School B with an actual capacity of 250 students woul:d be recaleulated to have a capacity of
190 students.

Calculation of the basie wWlocation procedures usine the new school apacity figures will
vield an optimal distribution of students within the guidelines that excess capacity be
equally distributed among all schanls,

The attendance boundaries or proposed closing, construction site that minimizes student
travel distance for one vear. may be far from an optimal solution five or ten years into the
future. This potential disparity will neeessitate a decision regarding the appropriate vear in
the planning period for which to design. For those districts engaged in selecting attendance
boundaries and willing to adjt i these boundaries annually there is no problem. Next vear’s
forecast should be used. However, for those districts interested in establishing boundaries
that will last for several years. or considering construction or closings that will remain in
effect for many vears. the problem is different. The projected enroltment distribution must
be considered.

As suggested in Chapter 1. the year upon which to base the decision must be selected in light
of several considerations. especially the confidence surrounding the enrollment projections
and the cost of u mistake. Wherever there is considerable deubt as to the projected
enrollment pattern and the cost of a poor decision is not sreat. there will be a tendency to
focus on the immediate horizon

Abternatively if the projccted enrollment pattern seems relatively certain. and the “cost™ of
building in the wrong place is thousht to he severe, a longer range perspeetive might be
adopted. In general. any allocations based on a projection of more than two or three years
into the future should be compared with the soluticn for the current grid enrollments.

The distribution method produces an optimal solution in terms of minimized travel to
school by all students within a district. once the distance matrix has been formulated.
However. the formulation of the distance matrix is all important in determining the
relevance of the solution to a schoo! attendance boundary or site sclection probleia.
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FIGURE 6—1  SCHOOL FACILITY PLANNING PROCESS
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Chapter 6: Project
Organization
A school district should recognize the purposé and capabilities of the School Facility
Planning System before deciding to use it. The System is designed to assist in the general
analysis and formulation of a long-range school facility plan. This involves what the Council
of Educational Facility Planner’s Guide calls “the educational facilities survey” and ‘“Master
Plan.” The System does not address that detailed planning which must precede the
construction or remodeling of a specific building. Thus, any school district that has already

made basic decisions as to desired school closings or school construction, and is now
concerned with the implementation of such projects will have little use for this System.

The fundamental steps involved in any major long-range planning effort are reflected in
Figure 6-1. The analytical components have been designed to assist school districts in the
situation analysis and alternative plan preparation stages. Chapter 6 focuses on the
preparatory activity that should precede actual use of the School Facility Planning System
whenever a large scale project is desired.

The idea to initiate development of a general school facilities pian may be derived from
many sources. It may reflect recognition of a need on the part of a school superintendent,
members of the school board, state officials, or citizens within the cormunity.

It may often result from an immediate problem, such as a crowded school or a situation
involving racial imbalance. No matter what the source of the idea, the successful project will
be possible only if it is endorsed and supported by both the superintendent and the school
board.

The success of the project will depend directly on the people assigned to it, and the initial
considerations given to its purpose. These factors are examined below:

Once the project is initiated, the superintendent must provide overall guidance and remain
informed as to the project status. Responsibility for the day-to-day operational control
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should © :ally be delegated to a high-level staff assistant, such as an assistant superintendent,
or, in some of the larger districts, the chief school planner. In most cases the project leader
should be a generalist, able to communicate with a variety of specialized individuals. Direct
access to the superintendent is essential.

Working together, the project leader and the school superintendent must give initial thought
to the kind of study that will be conducted—its breadth, depth, and overall emphasis. At a
minimum, this initial preparation should include:

Statement of the Problem. A written description, in not more than two or three pages, of
the problem. This might include identification of general concern for many aspects, or
specitic concern for erratic enrollment trends, an uncertain fiscal situation, or some similar

issue.

Review of Resources. Consideration must be given to the available talent, funding, and data.

Potential individuals on the school staff, in professional planning agencies, and in the

community at large should be considered in terms of their skill and available time. The

available funding will, of course, determine the amount of data collection activity, data

processing services, and professional consulting advice feasible. Conducting an overview of

available data may require three or four days of local trips and telephone calls. If use of the

computer-based version is a possibility, the survey should include the extent to which school
district information is already in machine readable form, or in such shape that it could easily

be converted. It should reveal any previous studies which have been conducted and may still
be partially relevant, and it should identify potentially useful analysis and projections as

prepared by the local planning department, utility companies, Chambers of Commerce, and

other community institutions.

Review Community Situation. The community served by the school district will possess a
variety of educational concerns. While many of these will have little bearing on the facility
planning process, nevertheless the study must be sensitive to these concerns and the way in
which they might be affected by the study results. If the study focus involves questions of
racial balance, potential bond issues, and/or potential school closings, careful attention must
be directed to the establishrnent of policies for releasing information to the public. The
community review should also identifv potential leaders to participate in the study, either in
a technical or general review capacity.

The above considerations should all be made in light of the analysis that will be possible
using the School Facility Planning System, and/or some similar techniques.* The severity of
the problem, the available resources, and the overall community situation will, in large part,
prescribe the type of analysis that ic feasible and desirable.

A preliminary Study Guide should e developed that reflects these considerations.
Consisting of not more than five or six pages, this report should provide preliminary
suggestions as to the planning process which is believed appropriate. The report should
contain initial recommendations regarding the following:

Manual or Computer-Based Version. A tentative recommendation regarding the use of the
manual or computer-based version should be stated. This should be supported with a brief
analysis of the probable effort required to implement each version. Attention should be
directed to the possible additional benefits to be realized from the computer-based version in
terms of accuracy, time saved and easy examination of alternative policies versus likely

additional costs

The Planning Horizon. A tentative recommendation should be made as to the time pericd
for which forecasts will be appropriate. Some districts may be satisfied with a [ive-year

*Administrators possessing the resources for a major facilities study may want to consider
using products developed under the SIMU School Project. Particular attention is directed to
the ENSIM 1 and 2 programs developed in Santa Clara, California, and the EDPLAN
projection programs developed in Dallas, Texas.
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forecast, whereas others will want to analyze expected trends for a fifteen or twenty-year
period. Considerations outlined in Chapter 1 as to the confidence placed in forecasts, and
the costs of making forecasting mistakes must be reviewed.

System Components. Because the School Facility Planning System’s components are
modular, they may be implemented on an individual or collective basis. Those districts
which do not perceive a problem in a given area, or which already have projections derived
from independent analysis, may choose not to consider a given component.

Level of Analysis. Every component within the School Facility Planning System permits
different levels of analysis. Enrollment projections can be made on a general district-wide
basis, or for specific sub-areas by grade and racial composition. Similarly, the facility and
financial analysis can be conducted at very general or specific levels. The study plan should
attempt to identify that level of analysis considered appropriate.

It must be emphasized that any recommendations presented in the Study Guide should be
made on a very preliminary basis, with the idea that they can be revised after the full study
team has been selected and had a chance to conduct further research.

Having given sorme initial thought to the focus and detail of the fa~ y study, the
superintendent will select and structure the study team.

Team Personnel. The size and compositiun of the tescarch team will vary, depending upon
the scope of the problems to be studied. Small districts that do not envisic: an in-depth
study may be satisfied with only onc or two participants. Larger districts undertaking a
major comprehensive plan may desire a team of six or more individuals.

The degree to which cach individual is involved will vary with the stage of the project. For
example, individuals with demographic skills will probably expend most of their efforts
before those individuals conducting the financial analysis. Nevertheless, it is best to identify
all team members at the beginning of the project and to meet periodically on a group basis.

On most large studies, a professional community planner-architect is recommended. Such an
individual should be capable of providing an independent perspective of probable long-range
community development trends. In some school districts, this kind of individual may be
available from the State Department of Education. In other districts, the services of a local
public or private planning firm may be desirable.

Under the direction of the project leader, the research team’s first assignment should be the
examination and revision of the preliminary Study Guide.

Responsibilities. Research responsibilities should be assigned with careful attention to
indivudual capabilities and the magnitude of the project. Responsibility must be assigned for

each of the components that will be used.

1. Enrollment Forecast, To the extent possible this should be assigned to an
individual with quantitative or statistical skills. He or she may be assisted by one or
more individuals with some experience in long-range planning and the ability to
consider alternative assumptions.

2. Existing Facility Inventory. If a detailed inventory is desired, a professional
architect and engineer should be retained. This will be necessary -if extensive
consideration of the future adequacy of each building is to be made. Districts
undertaking a less detziled inventory mav assign a maintenance supervisor or other
administrative staff member to the task.

3. Standards and Policies. This task should be undertaken by an individual familiar
with the overall educational philosophy and curriculum plans in the district. Some
school districts may want to establish a separate committee to develop or revise a
district-wide organization plan which will yield this information.

4.  Financial Analysis. Typically this will be conducted by the school business
officer, perhaps assisted by a bond attorney or some other individual with financial
experience.

5. Public Relations. Responsibility should be assigned to one individual for
coordinating the release of information to the public. Poorly interpreted information or
its untimely release can be damaging to a research effort; therefore this activity must be
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closely controlied. Prudent communications planning can also result in building a sense
of community awareness and support for the facility plan.

6. Data Collection. Some research projects may be of such magnitude that a separate
team is needed for data collection.

Schedule. The school superintendent and board should establish a research schedule. A
typical schedule may vary anywhere from four to twelve months in duration. The schedule
should include anticipated completion dates of intermediate research phases and
recommended release dates for selected research findings. In addition to these recommended
deadlines, the schedule should provide for a routine meeting of the study group at least
every three or four weeks.

Advisory Committee. In many districts, it will be advisable to supplement the research

activities of the study team with a citizen’s advisory committee. Depending upon the desires
of the school superintendent and the board, such a committee can serve several purposes.
Potential contributions include providing general project direction establishing contacts
with various community agen~irs, and formally endorsing the final school facilities plan.
Some districts may engage the advisory committee in research activities; other districts will
prefer that its role be limited to reviewing plans after they have been prepared by the staff.

The composition. responsibilities, and schedule of both the study team and any advisory
committees must be incorporated into the revised Study Guide. This set of
recommendations should then provide sufficient information to guide all research activities
during subsequent months. The document need not be formal, but it should be reviewed and
endorsed by both the superintendent and the school board. As such, it should clearly state
the nature of the end-product which the board can expect. In some cases, this product will
consist of the one plan which the study team considers best suited to accommodate future
trends in the district. Other boards may prefer a series of alternative plans from which they

can select.

There is no one best approach to the planning process. It must be tailored to the unique
conditions that characterize a given school district. However, in most cases the successful
school facilities plan will directly reflect the amount of thought and commitment devoted to
tae particular planning process by which it was developed.
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hapter 7. Plannig
Considerations

Previous chapters have outlined tne mechanics of the School Facility Planning System and
the considerations to be made in organizing a facility planning project. The purpose of this
chapter is to assist the user in selected aspects of the planning process. The initial section
suggests ideas to consider in the design or formulation of specific facility plans. The next
section provides suggestions for conducting a background analysis and specifies data
necessary to support the System. The final section outlines considerations to be made in
re-running the System and revising the plan in subsequent years.

For some experienced administrators the chapter will be quite basic. Those concerned only
with the specific system instructions, or those who have a distinct facility plan which they
desire to test may wish to skim the material. On the other hand, those with less experience
in facility planning or with no definite solution to their school situation in mind will

probably find it hripful.

The steps that constitute the facility planning process have been reviewed in Chapter 6
“Project Organization.”” They inciude:

Project Initiation

Project Organization
Situation Analysis
Alternative Plan Preparation
Plan Selection

Plan Implementation

Plan Evaluation

_\!_O')O‘-Ka&‘)(ob-l

The four major components that make up the School Facility Planning System have been
develope * to assist in analyzing a unique school district situation, and in the testing and
evaluating that lead to the selection of a plan among several feasible alternatives. However,
no component specifically addresses the procedures whereby alternative facility solutions are
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formulated. With few exceptions, this process cannot be reduced to a specific formula or
series of discrete steps. but must depend on the judgement and intuition of the user.

Prior to discussing specific plan formulation considerations, it may be useful to review the
nature of the facility planning problem. The school planner’s assignment is not unlike that of
many other public or private corporation planners. The first task is to project the demand
for a product (in this case education), and then to translate that general demand into a set of
specific requirements necessary to meet it.

The difference between reguired space and exXisting space (as estimated in the Facility
Component) wili represent a measure of the ability of the school district’s existing facilities
to accommodate expected future levels of demand. When the school capacity is anticipated
to fall below projected demand, or when the projected demand is anticipated to fall far
below existing capacity. a definitive facility plan will usually be required.

In most situations the school district will be presented with a substantial number of options.
Some of these options imply significant investments or disinvestments in the school plant
{e.g.. the construction or abandonment of a school building). Other options may be termed
“non-structural.” Since the capacity of a school may be significantly altered by modifying
district standards and policies, the actual building or closing of a facility should be only one
of many choices to be considered.

When analysis of the local situation reveals that an unsatisfactory condition exists or is
projected to exist, a series of potential solutions must be developed. No one approach is
necessarily more correct than others in formulating these aiternatives.

The challenge is to prepare a reasonable number of options that can be subjected to critical
review by the staff, school board, and community. Typically, a range of alternatives should
be sought that neither concentrates solely on the most expedient solutions nor focuses on
too many “far out” alternatives which from a practical viewpoint could never succeed. The
first approach may miss non-conventional, but potentially feasible solutions; the second
approach will often be conducted at the cost of wasted time, false hopes, and increased
frustration. Unfortunately, there is no way to generalize about the proper focus.
Consideration of the twelve-month school vear, a ‘‘school without walls,” or a tax rate
increase, for example, may be very legitimate options in some communities, while bein !
completely unrealistic in others.

In general. those districts with the time to examine the trade-ol1s associated with a variety of
different solutions will produce a better plan. At minimum, each solution should be
evaluated in light of the following considerations:

~ Capacity. The extent to wnich the solution is likely to uccommodate projected
cnrollments while remaining within the school system’s range of acceptable standards

and policy criteria.

— Existing Facilities. The extent Lo which the solution makes the best possible use or
reuse of the school system’s existing physical plant.

— Educational Philosophv. The extent to which the solution meets the school board’s
and the community’s goals, as reflected by the desired instructional program.

— Financial Resources. The extent to which the solution can be accmplished within
operating and capital cost limits acceptable to the community.

— Location. The extent to which the solution meets the travel time, attendance area
composition. and other geographic guidelines as desired by the local community and
state or federal officials.

A list of the basic options to be considered in formulating alternative plans is outlined
below. These options are presented for two different community situations, projected
enrollment decline and projected enrollment growth.

School districts characterized by substantial surplus capacity should consider the following
options:
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— Revised allocation of students

— Improved educational facility standards

— Increased number of multi-purpose school facilities

— Increased number of community-oriented facilities within the school
— School closing

These alternatives can be examined individually or in combination with one another.

Revised Allocation of Students. A major concern of many school administrators confronted
with surplus space is the geographic distribution of this space. The surplus space may be
concentrated in different grade levels or may be limited to a certain geographic area within
the school system. There may. in fact, be significant shortages of space in some areas even
though the district has an overall excess of capacity. This is a relatively common
phenomenon. especially in those school districts where residential development has occurred
rapidly and unevenly. In these situations several options may be possible. Reassignment of
certain classes from the crowded schools to the less crowded schools may be the simplest
step. Selected high school classes, for example, might be required to meet in elementary
school teaching spaces. Another approach would involve grade reorganization. In a district
characterized by a sutplus of elementary school space and a shortage of secondary space.
reorgarization from a K-6, 7-9, 10-12 system to a K-8, 9-12 system might be desirable. The
impact of any hypothetical reorganization can, of cou:se, be tested using the Facility
Component.

If the problem is one of geographic distribution, with certain sections of the district having
surpius space while other areas are over-crowded, then changing attendance boundaries may
be desirable. Here the primary trade-off will be between less crowded facilities and
potentially higher transportation costs as defined in terms of additional bussing requirements
or student travel time. The Geographic Component should help the user consider the
feasibility of new attendance boundaries and their accompanying cost implications.

Improved Educational Facility Standards. Surplus space within the school system may
permit improvement of certain standards and policies. For example, a school system may be
able to relax its current double or staggered sessions policy, or reduce the number of
students per teaching space. In this situation it is important to examine the extent to which
the excess space is evenly distributed for all types of space and to determine whether
selected facility types are still in short supply. Thus, the opportunity may exist for the
conversion of surpius educational space into needed laboratory or vocational educational
facilities.

A decision to increase the amount of space per child will have implications for the school
system’s operating budget. In most cases a reduction of the number of children per teaching
space implies a need for additional teachers. Janitorial, supply, and other supporting services
may also need to be expanded.

Increase the Number of Multi-Purpose School Rooms. Surplus space may allow a flexibility
that was not previously possible. Teaching spaces may be used for study halls, student club
rooms, special project rooms, and for various other student uses. Similarly, additionzl
storage rooms, teachers’ lounges, meeting rooms, and other spaces useful to the
administration may become possible.

The advantages of this versatility must, of course, be evaluated in light of the ongoing
overhead costs of these spaces as well as the cost of modernizing or rehabilitating them.

Increase the Number of Community-Oriented Facilities. School systems with considerable
unused space may be in a position to serve the community in terms of more than just the
education of children. Excess space may be appropriate for a variety of uses, such as senior
citizen activities, day care centers, public interest group meetings, or even selected municipal
functions such 25 libraries or health clinics.

Introducing this kind of mixed activity into an operating school raises questions about the
effects on traffic, parking, and the educational environment. The use of surplus space for
various community activities must not be allowed to interfere with the primary
purpose — the education of students. Therefore, separate entrances, additional parking, and
other such considerations must be carefully evaluated.
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In situations where the community use of school facilities is possible, the issue of rent or
fees must be considered. This will require an examination of the value of potential revenue if
the going market price were to be charged versus the goodwill which might be obtained from
a nominal rent or fee basis.

School Closing. When the surplus space within a school system reaches a certain level, the
benefits associated with each of the above alternatives may be outweighed by ‘he cost of
maintaining one or more unnecessary schools. In such situations several difficult and
interrelated questions must be addressed: How many schools to close; which schools to
close; when to close them;and how to dispose of them?

How Many Schools to Close? The number of schools to be closed must be decided in light
of many variables. These include:

— The amount of surplus space projected to exist and the user’s confidence in that
projection.

— The desired standards which are to apply to the remaining school space such as the
maximum acceptable students per teaching space or square feet per student.

— The school’s carrying costs in terms of both direct costs, such as insurance,
maintenance, utilities, central administrative staff, and opportunity costs, such as
potential sales revenue to the school system and the community benefits that could be
realized if the school were converted to another use.

— The community concern associated with a school closing and the subsequent
redrawing of attendance area boundaries.

Which Schools to Close? A related issue is the question of which schools to close. Each
pertinen't factor must be examined from the perspective of the school district and the overall
community. Each existing school facility should be evaluated in terms of the following
criteria:

— Structural conditions: What is the current condition of the building in terms of
safety, usability, and amenities? What is the probability of significant problems, such as
the need for a new furnace, major roof repairs, or other large scale maintenance costs?

— Structural flexibility: How readily could the building be modernized to serve
alternative uses? Do the design and construction characteristics lend themselves to
cost-effective rehabilitation?

— School operating costs: What are the current operating costs in terms of
administrators, maintenance personnel, lighting and heating, and vandalism repair?
Note that in deciding between closing two small schools versus one large school, the
amount of space in question may be identical, but the associated operating costs may
be quite different.

— School location: How will transportation times or distances and attendance area
composition be affected by the school closing? Is the school in a neighborhood that is
expected to have more, rather than fewer, children in future years?

—Site conditions: How much of an asset is the school site? What is its value as a
recreation area, a neighborhood park, a community focal point? What potential does
the site have for future school system needs?

— Immediate neighborhood concerns: How strongly do the neighboring citizens feel
about the school? How would they react to alternative public or private uses?

— Land use flexibility: In light of zoning, access, surrounding activity, and available
parking, how compatible would different uses be? Could the school be transformed to
commercial or industrial use without causing major neighborhood disruption?

— Conversion potential: How easily could the school be converted to a new
non-educational use given its facade, interior walls, and construction characteristics?
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What demand for alternative uses exists in the area?

When to Close a School? The timing of any school closing is important. Consideration must
be given to such factors as current and expected interest rates, rates of inflation, as well as
the expected future characterist:cs of the immediately surrounding area.

Disposition. A fourth mterrelated issue concerns the method selected for the disposition of
a school. The school system must decide whether to sell, grant a long-term lease, or simply
“mothball” an unnecessary scnool. This decision will be determined partly by the
confidence the district has in its enroliment projections, and partly by its willingness to

assume risks.

Once a decision to sell or lease the facility nas been made, anotker issue will be that of price.
The district may elect to maximize its revenue by selling to the highest bidder; it may choose
to sell at a reasonable price to a worthy buyer; or 1t may donate the facility at a nominal fee
or free. The district’s fiscal situation and its community relations will have an important
bearing on this decision. State laws pertaining to school district operations may also provide
guidelines. Ultimately. the decision will be based on the costs of keeping the facility. Unlike
a commercial or industrial property. carrying costs will not include local taxes. However,
even if the school is boarded up, thus eliminating most utility and administrative costs, there
will still be insurance, security. and outside maintenance requirements. Moreover, the
carrying costs must be considered from the perspective of the community as well as the
school district. A vacated school building may constitute a fire hazard or a blighting
influence in the neighborhood. Finally, the costs in opportunity of not transforming the
land and structure into some other use must be examined.

In those communities that continue to be characterized by enrollment growth, a different
problem exists. While the issue is that of obtaining more space rather than eliminating excess
space, many of the same questions must be resolved. A check list of considerations similar to
those necessary in an enrollment decline situation is offered.

Revised Student Allocation. The first step should be to examine all schools throughout the
system. A capacity shortage in one geographic area of the district or at one grade level in the
district may be resolved through the reassignment of selected classes to a different school,
reorganization of the grade groupings, and/or the redefinition of attendance boundaries.

The first solution may be the easiest but often the least satisfactory. Assigning selected
elementary classes to a secondary school, or vice versa, may cause an important loss of
school identity. The decision to reorganize the grade organization may be controversial and
expensive. Converting a given school building from elementary to secondary purposes will

_ probably require some new facilities, equipment, and support personnel. A third solution is a

change in attendance boundaries. Longer student travel times or distances may require
additional busses and drivers, not to mention parental cooperation. Though none of these
solutions may be desirable, each should be explored.

Relaxed Educational Facility Standards. As previously observed, a greater number of
children can be placed in a given school building simply by relaxing the space standards or
changing the sessions policy Thus, a decision to allow more children per teaching shace (or
less square footage per child) or a more intensive session policy, such as a siaggered or
double session or a twelve-month school year, might be considered. This option nmay have
particular appeal in those districts characterized by a projected enrollment wave or bulge in
selected grades, followed by subsequent enrollment declines.

In secondary school situations the problem may be partially relieved through the
introduction of new instructional programs, such as work-study, “schools without walls,” or
some other activity that allows students to operate outside the building. Of course, these
programs should be evaluated first on their instructional merit, and only then in terms of
their space implications. In considering those implications, the user must be careful to
examine whether the space requirements will be lowered throughout the school day. or only
at certain times of the day. A work-study program that operates only during the afternoon
may not represent a feasible solution,

Limit the Non-teaching Spaces Within the School. A third approach for accommodating
increased enrollment would be an increase in the number of teacking stations and a decrease
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in the amount of space not used for actual teaching purposes. Thus, space previously used
for study halls, meeting rooms, lounges, etc.. by school personnel, sad :pace used for
non-student purposes would be reduced. Such activities would be reguired to locate
elsewhere. This policy would, in effect, increase the school utilization rate, and hence the
actual capacity of the school system.

Provide More Physical Space. If the above “non-structural” solutions appear inadequate, the
provision of more physical space will become necessary. Again, several interrelated issues
must be resolved: How muckh additional space, where, and what type?

How Much Additional Space? When a shortage of space exists, the question of how much
capacity to provide must be addressed in a slightly different fashion than in the excess space
situation. In the case of the potential school closings, one school is closed or two schools are
closed, but rarely one and one-half schools. In most school growth situations a more
continuous range of possibilities exists. Whether defined in terms of teaching :paces or
square feet, a new school can be built in almost any size.

The amount of space necessary will depend upon the district’s projectcd enrollment, desired
standards and policies, current fiscal burden, and the degree to which the community is
willing to shoulder any additional fiscal commitments.

Locating New Space. Where to locate new space will depend on the magnitude of the space
problem and a variety of existing community conditions. At a minimuin the following five

options should be considered:

— Rehabilitation: In some situations the relatively simple p:ocess of school
modernization will transform previously inadequate space into useful space.
Rehabilitation is particularly recommended where a moderate rise in enrollment is
anticipated on a temporary basis.

— Found Space: Existing vacant structures are proving to be useful, low-cost £5utions.
Store fronts, vacant office buildings, warehouses, supermarkets, or old traiz: stations
constitute just a fraction of the possible resources that may exist.

— Expansion of Existing School: The addition of several classrooms, a new wing, or
new special facilities may be a solution. In this context mobile ~iassrooms may be
appropriate. The advantages of expanding an existing school are severai: the
availability of land, the availability of basic facilities such as office space, parking, cr a
gymnasium, and the availability of administrative staff. These advantages sviil, of
course, have to be evaluated in light of the probable impart on the school site
(especially recreation facilities and adjacent land uses) and the tct~l school sizz. If the
existing school is not well situated considering the geographic distribution of projected
enrollments, the impact on transportation costs should be examined.

— New School on an Existing School Site: A variation to expandin, «::isting schools is
the building of a second school on the same site. This may provide the advantage of
having a unique school on existing school land, with easy access to facilities in the
adjacent school. This solution will require a relatively large site and may be more costly
than expanding existing facilities. It may also suffer from the same locational
shortcomings described before.

— New School on a Separate Site: Traditionally, the most common method of
alleviating a sevcre shortage of space has been the construction of a new school on a
separate site. Because of the ability to select a site that meets the needs of the new
school, this approach may have more flexibility than others. However, the basic
questions remain to be answered: how large a school, in what location and when.

Construction Type. The construction and the level of amenities will also have to be
considered. Materials, landscaping, air conditioning, carpeting, and the many other decisions
that go into a new building will depend principally on the school board’s philosophy of
education and financial situation. These decisions should also be influenced by the
confidence surrc:inding the enrollment and fiscal projections. Where the school board is
committed to the construction of traditional school buildings, characterized by rigid design
and high quality materials, decisions should be based on forecasts with a great degree of
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associated certainty. On the other hand, where the school board and community are
prepared to build flexible facilities that could be easily transformed to another use or
demolished without great cost, less certainty in the enrollment and fiscal projections may be
necessary.

In communities that are characterized by great uncertainty as to future conditions, mobile
classrooms may provide a solution. While not always a panacea, as they have occasionally
been promoted, mobile units can provide a flexible and relatively inexpensive supplement to
existing facilities. Of course, potential building code restrictions, visual disharmony, limited
internal versatility. maintenance problems, and other potential shortcomings may offset the
advantages of this approach.

All of the above analysis will have to be made with an awareness that the projected
conditions necessitating a change in facilities may not occur. Some users will want to
account for this uncertainty by developing brackets or an envelope to surround their
enrollment and fiscal projections. Using the approach outlined in Chapter 1, they will then
consider the impact of the “‘worst” case, evidenced by high enrollments, high costs, and low
revenues. Similarly the impact of the “most likely” and the “best” situations will have to be
examined. Caution must be exercised. The use of high and low estimates may be very
misleading if the brackets are built around a projection or curve that is fundamentally
inaccurate. »

Closing or building one or more schools is a challenging assignment. If a set of alternative
plans is developed in a rigorous fashion, then hard to measure and evaluate trade-offs
between social, educational, economic, and political values will be necessary. With few
exceptions, no optimal solutions can- be identified. Instead, based on intuition and
judgement, the user must strive to identify several reasonable alternatives which can be
critically evaluated using the Facility Planning System components,

Users of the School Facility Planning System will have two categories of concern with regard
to data. First, the specific data input requirements necessary to implement the system
components must be considered. Determination will have to be made as to whether the data
items or reliable substitutes are available within the district, and as to how they might be
collected. Second, a more general understanding of community trends may be desired by
school planners. This would include a general community profile or description against
which specific projections could be made and specific plans drawn up. The following
sections present a checklist of information relevant to school planning. Techniques for
collecting, analyzing, and displaying the data are also suggested.

Each of the procedural sections in the four components indicates specific data requirements.
These items are summarized below, with brief indications as to their importance and
probable sources.

— Studenis by Grade: A tabulation of the public school students for the current and
past years provides basic trend information. Display of this data using a line or bar
graph will heighten the visual impact of specific enrollment trends, and assist in
selecting projection techniques. All the forecasting methods require total student
enrollment for past years. The cohort survival technique requires specific grade data.
Geographic analysis requires enrollment information by different regions and areas
within the district.

— Vital Statistics: The number of births in a community will influence educational

7.2.1 Required
SFPS
Information
BIRTHS IN SMSA
DISTRICT 70 75
A 3114 2199
B 2738 1966
C 7815 7271

%  requirements for many years. This data is mandatory in the cohort survival technique.
A Vital statistics are usually recorded at the municipal or county level. Where the school

29  system boundaries do not coincide with the city or county boundaries, adjustments will
<28  be necessary. These adjustments might be accomplished either manually or by machine
-16 by using the ratio between the school district and the recording level of government or

by the actual allocation of births to the school district.
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— Housing Type and Size: The kinds of dwellings in a community will affect the
number of children. A profile of dwellings by type is required in the dwelling unit
multiplier technique which rests on the premise that single-family homes attract
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1970—1975
HOUSING CHANGE

Single Family

Permits

Multi-Family Permits
Demolition Permits

Net Change

YIELD BY DWELLING TYPE

Single Garden
Age Family Apts,
6-11 346 124
12-14 .200 .048
15-17 .200 .044
.746 .216
Zoning Vacant Potential
Type Acres Dwellings
R-1 100 90
R-2 50 85
R-3 75 140
CS cé%o
SUBJECT STUDENTS
English 1 500
English 11 300
Sacial Studies 450
U.S. History 260
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different kinds of families than multi-ftumily units. The number of dwellings by type
may be determined fromn the United States Census. This figure can be adjusted monthly
by using the Census Burewu’s housing permit and lLousing start figures or using local
building department records. Where the schoo! district does not have the same
boundaries as the local government, data adjustment problems will have to be resolved.
AMany medium and small school systems will be able to measure the number of single
family dwellings from aerial photographs. Some municipal records may reveal the
average number of bedrooms per dwelling type in different sections of the school
system. '

— Housing Yield: The projected number of children per residential type is also
required by the dwelling unit multiplier approach. The type, value, and age of dwellings
will all influence the yield of public school children. Demographic, social, and
economic factors will also have an important bearing. As discussed in the Enrollment
Component the yield of children per dwelling may be determined empirically by using
either a door-to-door or telephone survey in randomly selected neighborhoods. An
approximation of this yield may also be determined from a sample of student records
within the school district.

— Vacant Land: An estimation of the number of future dwellings, and hence children,
can be facilitatzd by examining the available vacant land in each of the community’s
zoning categories. This will indicate the possible number of dwellings that could be
constructed in wach residential category. The probability of rezoning to higher
residential densities must also be examined. This information is important in
establishing upper growth limits for use in the non-linear time trend projections of
dwellings or assessed valuation.

— Housing Buiit and Under Construction: Residential and tax base forecasts will also
need trend data as to construction and demolition activity. In many suburban
communities the amount of new housing expected in the future can often be estimated
by reviewing recent subdivision plans and outstanding building permits. These records
will also indicate the probable size and price of new housing.

— Parochial School Changes: The opening or closing of a private or parochial school
may have a major impact on the public school system. The possibility of such an event
must be examined when projecting future enrollments. If anticipated, a discrete shift
upwards or downwards in the student forecast may be appropriate. The occurrence of
such an event in the past must also be recognized to ensure that it has not caused the
calculation of misleading enrollment trends.

— Major Growth Factors: The projection of student enrollments, dwellings or assessed
valuation should reflect sensitivity to unique events that could severely alter historical
development trends. Thus, a major highway project could induce substantial residential
development or cause the demolition of a substantial number of dwellings. The
implications of a major industrial contract, a building permit freeze, an energy ctisis,
and other unpredictable situations within the community must be recognized.

— Boundary Adjustments: Should a school district annexation or merger occur or if
one has occurred in the recent past, special data may be required. Estimates of the
students, dwellings, or tax base in the area prior to anncxation may be necessary for
continuity during the analysis period.

— Student Curricula: A projection of enroliments by subject area is important in

determining space reguirements by type of school space. This is particulaty true in
secondary schoo! situations where different subject areas may have quite different
room and/or special equipment implications. Historical subject area enrollment, other
measures of student subject interest, and state requirements should all assist in
determining the expected course enrollments necessary in the Facility Component.

— School Sessions Policy: The number of periods available for instruction each week is
a necessary element in translating projected students into required space. Similarly, the
possibility of a staggered session, double session, or twelve-month school year must be
considered. Each of these policies will alter the need for physical space.
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— Grade Organization Policy: A change in the grouping of grades into elementary,
middle, and senior school categories may have a bearing on the calculation of required
space. The board’s willingness to alter the policy from the current grade organization

should be considered.

— Facility Standards: Each school district must select its own standards in light of its
unique characteristics and its educational philosophy. However, certain general rules
may serve as points of departure for those school systems without specific standards in
mind. Based on a survey of recent school planning materials, these are presented below.
Where a range is indicated, the first number reflects typical existing values, whereas the
second number reflects a desired standard for new construction.

Standard

Site Acreage

Elementary
Middle/Junior High
High School

Walking Distances
Elementary
Middle/Junior High
High Sckool

Transportation Times
Elementary
Middle/Junior High
High School

Student Capacity
Elementary
Middle/Junior High
High School

Space Required
Elementary

Self-contained
Flexible spaces
Open spaces
Gymnasium

Middle/Junior High
Learning space
Special facilities
Gymnasium

High School
Learning space
Flexible spaces
Open spaces
Gymnasium
Swimming pool

SEecial Facilities
Pupils/Teaching Space

Administrative Space

Guidance Space

Conference Space

Instructional Materials
Production Area

Seminar Spaces

Teacher Office Space

Remedial Instruction Rooms
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Typical Values

5-15 usable acres
15-25 usable acres
25-35 usable acres

1/2 mile
1 mile
1 1/2 miles

1/2-1 hr. twice a day
1 hr. twice a day
1 hr. twice a day

250-650 students
500-1,000 students
700-1,500 students

85-100 sq. ft./pupil (gross)
30-50 sq. ft./pupil

30-60 sq. ft./pupil
100-120 sq. ft./pupil

40’ x 60’ — 80’ x 120°

95-110 sq. ft./pupil (gross)
same as elementary
kitchen/typing/vocational
75’ x 90" — 100’ x 100’

100-130 sq. ft./pupil (gross)
25-35 sq. ft./pupil

25-40 sq. ft./pupil

60-100 sq. ft./pupil

100°x 110°

75" x 45’

22-34 students

Needs considered

Needs considered

Needs considered

400 sq. ft. per elementary scivoi
1200 sq. ft. per secondary school

1/12 teachers, 350 sq. ft.

1/2 teachers, 100 sq. ft.

3/school, 200 sq. ft.
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Library and Ancillary Space 1,000-2,700 sq. ft. per elementary school
2,000-5,000 sq. ft. per secondary school

Program Enrichment Areas 1/school, 1,200 sq. ft.

Small Project Areas 1/school, 350 sq. ft.

Carrels 15% of enroliment, 15 sq. ft.
Space for Programmed Instruction 1/school, 600 sq. ft.

The appropriate values for these standards will exhibit a tremendous degree of variation
from one school system to another and will reflect the wide disparity of community
needs, interests, goals, and resources. These values are presented merely to assist users
in arriving at some initial figures. Perhaps the easiest way to specify standards during
the planning process is to determine their present value within the district and then
attempt to assess their adequacy.

— Existing Space: The Facility Component requires an inventory of available space,
measured in teaching spaces or square feet. This should include space that is anticipated
in the future as well as current space. The space type may be general (e.g., all
classrooms) or specific (e.g., all large classrooms, all regular classrooms, etc.). The
square feet may be measured in a gross category (e.g., all space in the building) or a net
category (e.g., only space activity used for teaching).

— Facility Adequacy: Only usable or adequate space should be analyzed in the Facility
Component. The level of school huilding adequacy can be measured from many
perspectives. These include relatively objective measures, such as potential safety
hazards and maintenance problems associated with the heating, wiring, ventilation, or
waste disposal facilities. They may also include more subjective factors, such as the
environmental impact on creativity concentration, and other learning attributes. It is
generally recognized that a comprehensive measure of school facility adequacy will
require the combined skills of architects, engineers, educators, and administrators. The
costs of upgrading or repairing inadequate space must be examined if that space is to be
considered available for future use.

— Additional School Svstem Policies: A variety of additional policies must be
considered in light of their space implications:

— Student Drivers: What proportion of the students will want to or be allowed to
drive their own vehicles to school? How much parking will be required?

— Sports: What sports will be offered? Will tennis courts, a football field, a
swimming pool or an ice hockey rink be necessary or desirable? Should parking,
access, and seating capacity be designed to accommodate spectator volumes
substantially in excess of the student body?

— Food: Will a hot lunch be offered? If so, will it be catered or prepared on the
premises? What proportion of the student body should be able to eat at a given
time?

— Amenities: Are carpeting, air conditioning, a media center, a theater, etc.,
considered necessary or desirable?

— Special Use Location: Will special activities, such as machine shop training,
automobile mechanics, and other activities, be taught at each school or at a central
facility?

— Community Use: Will the school be built so that it can readily serve adult
education. senior citizens, and other community wide function*”

Many of these considerations will be important in establishing a desi:cu utilization rate
for each proposed school. If it is desired that there be substantial flexibility in teaching
space so that unused classrooms are often available for meeting rogqms, study hall,
lounges, or storage, a low utilization rate (e.g., seventy-five or eighty percent) may be
appropriate. Alternatively, if these needs have been considered separately and less
flexibility is deemed important, a high utilization rate (e.g., ninety-five percent) may
suffice.

— Site Characteristics: Existing and potential school building sites must be examined in
terms of their positive arid negative characteristics. Is the size sufficient for a school,
incl" possible expansions? Does the topography lend itself to proper drainage,
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recreational opportunities, and easv construction? Are there wooded areas, vistas, or
any other attributes that should be used to advantage? Is the site compatible with the
existing and probable adjacent land uses? These questions, as well as the site’s impact
on student travel distance, must be resolved during the site selection procedures in the
Geographic Component.

— Construction Costs: All potential rehabilitation or new construction projects must
be evaluated in light of the probable construction costs per square foot. These will vary
widely from region to region. based on the availability of building materials and the
characteristics of the labor market. In most cases local architects/contractors will
provide the best source for current and projected figures. A technique for projecting
construction costs is presented in the Fiscal Component. An approach for examining
possible variation in construction costs due to economy of scale factors is presented in
the Handbook Introduction.

— Tax Base: In most cases the local tax base will directly impact the school system’s
capital, as well as operating, budget. Assessed valuation of real and personal property
must be analyzed to determine probable bonding capacity and expected local tax
revenue. Local income and sales taxes may also be important, depending on the tax
structure.

— Revenue: Historical revenues supporting the school district must be examined as to
the amount and trend per source. In some instances the potential uses of these monies
will be restricted to certain expenditure categories. The difference between taxes levied
and actually collected should be analyzed. Also the past and possible changes in state
allocation formulas should be studied. Federal support will be an important element in
some districts.

— Expenditures: Historic expenditures by the district must be analyzed on a total cost
and unit cost basis. Unique local conditions such as union demands and purchasing
regulations must be considered as unit costs are projected. Educational policy regarding
the desired number of teachers, administrators, support personnel, and supplies must
also be examined in order to forecast total probable expenditures.

— School Capacity: The total existing space times the desired number of students per
teaching station (or divided by the desired square feet per student) indicates the
capacity of a school, or the number of students that can be accommodated. If a
utilization rate is used by the district, it should be expressed in decimal form (i.e.. less
than one) and multiplied by the initial capacity to obtain an “effective” capacity.
Individual school capacity information is necessary to implement the Geographic
Component.

—School Distance: The average distance from all students living within small
geographic areas or grids in the district to each school is necessary to implement the
Geographic Component. This information should be calculated for the center of
student population within each grid and may be estimated by using a land use map,
street map or aerial photography. Distance can be expressed in terms of travel miles,
travel time, or travel cost.

In addition to those items required to implement the various system components, further
information may be desired. In some cases this additional data will contribute to better
estimates of the previously described variables. In other cases the information will be useful
in gaining a general understanding of the community; how it is changing over time. and how
it compares to adjacent communities, the state, and the nation. Familiarity with the broad
social and economic trends that influence school district conditions should lead to the
formulation and adoption of a better plan.

— Total Population: The totai population constitutes a basic measure of a community.
This information is available every ten years from the United States Census at the
county . municipal, census tract, and block level. Specific tabulations for school systems
can be obtained from the National Center for Educational Statistics. Local planning
offices and universities may have this information as well as inter-census year estimates.

— Age Composition: An understanding of the age distribution of the population is
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important. Population *‘pyramids” are often used to designate this distribution.
Females of childbearing age, school-age children, and pre-school children are. of course,
the most important cohorts. Age profiles by sub-geographic areas within a school
system may be helpful in identifying those neighborhoods likely to increase or decrease
their percentage of students.

— Minority Group Composition: The number and location of racial minorities are
important to the school system. Racial or ethnic shifts may portend changes in birth
rates and may necessitate revisions in attendance area boundaries. Minority population
data may be determined from the decennial or local school district census, or inferred
from local health department records. Techniques for projecting the racial composition
of students are described in the Enrollment Component.

— Demographic Characteristics: A variety of information regarding income, education,
occupation, head of household, and other socio-economic characteristics is available on
a sample basis from the United States Census. Often it can be supplemented by a local
survey. Analysis of these factors may provide indications as to the kind of people who
live in and are moving into a community. With caution, some inferences may be drawn
as to the likelihood of future families sending their children to private schools and/or
supporting public education. Religious data is not available from the United States
Census. Community trends that might influence the proportion of children attending
parochial schools must be determined from local data.

— Housing Value: The price of dwellings will directly affect the school district.
Communities characterized by more costly housing will typically be chosen by older,
wealthier families with older children. Less expensive subdivisions will tend to
accommodate younger families with younger children. Housing value also affects the
tax base. In communities where reappraisal occurs on a routine basis, rising residential
property values will contribute to a higher tax base. They may also indirectly promote
housing turnover as retired families are pressured to seek communities with lower taxes.

— Housing Age: In many communities the age of housing may be directly correlated
with the number of children. Large subdivisions characterized by similar dwellings
typically attract similar families. Over time, the demographic mix of the subdivisions
broadens as dwellings change hands. However, during the early years (the first ten to
fifteen), a subdivision may be characterized by a very narrow age distribution of
families and children. Knowledge of housing value and age factors should contribute to
a better understanding of probable migration trends.

— Student Drop-Outs: Historical information concerning drop-out rates, retention
rates and intra-district transfers between schools should be examined if readily
available. Major shifts in these rates may imply demographic and migratory trends
useful in selecting an enrollment projection technique, or may modify an exXisting
forecast. The cumulative or net effect of these shifts will be reflected in the historical

cohort survival rates.

— Student Commuters: Some school districts accept students from outside the school
district upon payment of extra tuition fees, or as part of a voluntary program. In
certain school systems, the number of non-resident commuters may be large enough to
have significant facility space implications. Thesc students may constitute a good
revenue source to the school district. They may also be viewed as a first area in which
cutbacks may be made when space shortages are expected.

— Private School Enrollment: Historical enrollment levels will often be desirable for
private/parochial schools in the district’s vicinity. Because these schools will usually not
adhere to public school district boundaries, information should be collected for private
and parochial schools in a considerably larger service area. Some private school systems
may have rerords that allow identification of the public school system in which The
students reside. Gross private school enrollment statistics are also available on a census
tract, municipality, or county basis in the decennial census reports. The trend
information may be useful in selecting a forecasting technique and evaluating the

forecast results.

— General Plan: The comprehensive. master, or general plan in a community may
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provide valuable insights into the future housing supply. Especially where there is no
zoning or a record of continuing rezoning, this document may be the best predictor of
the community’s residential holding capacity. Where available, this information should
be examined in conjunction with the inventory of vacant land within the district.

— Critical Development Factors: In those communities where growth management and
land use controls have become an issue, additional considerations may be necessary,
State land use regulations and state and regional plans may restrict local community
activity in flood plain, wetland, mountainous, and other ““critical”’ areas. Environmental
concerns may also result in moratoria, air pollution restrictions, and other growth
regulating limitations.

— Regional Housing Market: In addition to factors influencing the supply of residential
land, consideration must be given to the demand for housing. The probability of new
housing being built and sold will be directly affected by population and economic
trends within the regin:.. The local realtors association, chamber of commerce. and
regional planning agency may provide insight. Probable shifts in the school district’s
proportion of the regional market must be considered.

— Emplovment: Population growth within a region is usually correlated with the
region’s economic health. Employment trends constitute the most common measure of
economic conditions. Unlike housing, the distribution of employment centers within a
school system is not usually a critical factor, except to the extent that it generates
automobile traffic. Employment centers located within a school district may be major
sources of real property tax, sales tax, manufacturing tax, or other kinds of income.
Employment trends within the regicn will have an important, though hard to measure
impact on migration patterns. Employment information may be gathered from United
States Census reports, County Business Patterns reports, the State Division of
Employment Security. and local business development groups.

— Industrial-Commercial Land: A second measure of local economic conditions is the
amount of industrial and commercial acreage that is developed annually. Local
planning, real estate, and utility firms should have this information available on a
regional basis. Recalculations for the school system will typically be necessary. The
land absorption rutes --illl indicate how fast the economy of the community is changing,
the probable impsci M assessed valuations, and the extent to which the coniMunity’s
general plan remains relevant,

— Additional Economic Indicators: A variety of additional statistics will usually be
available at the metropolitan, county, or municipal levels. Retail sales information is
often available from those jurisdictions collecting sales taxes. Bank assets and related
financial data may be obtained from the federal reserve bank and the state banking
regulatory commission. Business licenses, inventory assessmonts, bankruptcies, and tax
delinquencies may be available locally. Collectively, these trends will suggest the
directior: of the local economy.

— Voter Attitude: The power of the voters to control school finances will vary widely.
depending o “iate enabling legislation. The record of recent tax levy and bond issue
attempts and the reasons for their success or failure should be studied early and
carefully in the planning process. Old newspapers, the Board of Elections Office. and
local governmental officials may provide vzluable ins:ight.

— Tax Effort: The effective tax in the school system siiould be compared to that of
surrounding communities. Differences in assessed valuation should be accounted for.
An attempt should be made to understand why the school district spends more or fess
per pupil than surrounding districts. This may indicate the desirability of adjusting the
state allocation formula or raising local taxes.

— Institutional Cooperation: Review should be made of cwoperative efforts between
the school system and other local institutions. These migh* include the sharing of
municipal workers, such as nurses, social wotkers, and police, and the sharing of transit
authority busses. Relations between the local press and the school system should be
examined.
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- Citizen Concerns: Major community issues surrounding local education should be
identified. Revic. of past school board minutes and of previous school board election
campaigns should provide insignt. An understanding of community aspirations should
enable the creation of a more relevant and acceptable school plan.

Like many plannming actities. scnool faeility planming is most successful when it is
undertaken as a continual process. Those school systems that prepare and adopt a long-range
mastet plan and then do hothing to monitor and revise that plan may encounter difficulties.
Particularly in an environrent characterized by a high degree of uncertainty, every
long-range plan should be re-examimned persodically so that new information, assumptions,
and standards are explicitly considered. In fact, in those situations where the School Facility
Planning System has not rcvealed an obiious need for a new facility or facility closing, it
may make sense to postpene final adoption of a plan until new enrollment, cost, and/or
revenue information become available. At a minimum. each school system should devote
several days each vear to a re-exanutaation of tne plan in hght of new mformation.

When a decision is made to re-examine a plan. the first step will be to compare previously
projected data with actual new informniion. After the difference and hence the
short-comings of the projection have becn identified, an effort must be made to understand
the sources of this forecasting error. In certain cases, these differences may result from a
major unforeseen event. Thus a new shopp'ng center or residential complex, of which the
user was unaware at the time of the first plan, may explain higher enrollment levels or a
higher tax base than was previously expected. In other cases, the difference will result not so
much from a unigue event. but from an inadequate set of initial assumptions. The actual
grade survival rates, prowth in dwelling umts, and tax base should be examimed with this in
mind.

Based upon the preliminary exammation aset of new assuinptions should be made for each
of the System’s components. Specific shifts m actual enrollment or housing permits and
general shifts in zoning or economie activity should provide the basis for revising the
Enrollment Component analysis. New school board members. new issues, and changes in
existing facility conditions should provide the basis for a re-examimnation of the Facility
Component. New e¢ost and revenue trend information should provide the basis for a
re-examination ot the Fiscal Component. A new road or a shift in student residential
patterns may justify review of the attendance boundaries by the use of the Geographic

Component.

Once a new set of independent projections has been generated, the relevance of the existing
facility plan can be tested. In many cases. the difference between the new ard old
projections will ny. justify a major revision. In other cases. new alternatives and a new plan
may be justified. Even where the main elements of the plan are still app: priate. some minor
adjustments in terms of timing may be necessary For example. the new projection might
continue to support the need for a new high school, but indicate that a faster or slower
construction schedule was desirable.

Those school districts interested in using the System on a recurring basis should consider
modifications to their record-keeping procedures which would facilitate the System’s use.
These modifications need not take the form of a major project. In some cases, a simple
written or telephone request to certain governizent agencies may be sufficient. In other
situations, a more detailed study may be appropriate.

The specific record-keeping cnanges will vary with each school system. For example. in
communities where school system boundaries are coterminous with the municipal
government boundaries, vital statistical information may not be a significant problem. In
areas where the boundaries are divergent. efforts might be initiated to record births by
school system on an ongoing basis. This could involve providing a list of school system
addresses to the local government’s vital statistics departrnent with the request that it
summarize births for the school systemi. or a copy of a}l birthsin the municipal jurisdiction
might be obtained by one of the school system’s clerks.

With only minor record-keeping modifications, a more complete picture of migration trends
may be possible. The sehool system’s personnel office may be willing to Xeep a summary
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sheet of selected data for new students entering and leaving the system. Information
recorded would include the grade, the date of the move, the location from which or to
which the student was moving, and the reason for the move.

Some communities monitor the number of pre-school children by age and public/private
school intent. If the school system is small enough, a continuing review of real estate listings
and housing ads will indicate housing turnover and new families that are moving into the
area. These families can be provided with an information packet, through Welcome Wagon or
some similar organization with a form to be returned to the school district. This activity
may be unreasonably time-consuming for a large school system, but, where possible, it will
give a profile of pre-school children, as well as initiate interest in the school system.
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GLOSSARY

The following terms are used frequently throughout the School Facility Planning System documentation. In some
cases the meaning may differ slightly from that conimonly used by educational administrators.

Adequate Spare — All existing facility space considered adequate for teaching purposes, and requiring no
financial investment other than routine maintenance costs. In the Facility Component, adequate space is
compared with required space to determine the expected space deficit or surplus.

Assessed Valuation — The real property tax base against which a tax rate is applied to yield local property tax
revenue. Assessed valuation varies with the level and quality of urban development and local assessing policy.
Techniques whereby it may be forecast are described in the Fiscal Component.

Asymptote — The upper (or lower) limit of a community, whether measured in terms of population, dwellings ar
assessed valuation. Some of the projection techniques used in the Enrollment and Fiscal Components allow
the user to establish this upper (or lower) limit.

Attendance Area - A geographic areawithin aschoo! district from which all public school children attend the same
school. The Geographic Component is designed to help draw up attendance area boundaries.

Alternative School — A “'non-schoo!™ approach oriented to students that are not interested in a traditional high
school format (e.g., Philadelphia’s Parkway Program or Chicago’s Metro High School). This may be an
important consideration in calculating “effective enrollment in the Facility Component.

Bonding Capacity — The maximum bonded indebtedness permitted of a schoo! district under state law. This may
be calculated on a gross basis, usually as a percent of total assessed valuation, or on a net basis after existing

outstanding indebtedness is considered.

Capacity — The number of students that can be accommodated in a school given its physical size and design, and
the policies and standards ¢ndorsed by the school board.

Cohort Survival — A technique for projecting student enrollment by calculating the “survivors” from one grade to
the next. Also known as the “'Grade Succession™ or “"Grade Aging’ technique.

Component — A major sub-system within the School Facility Planning System. The four analytical components
are designed to be used independently or together, depending upon the needs of the user.

Confidence Interval — A range of values within which a projected variable such as enrollent or assessed
valuation will fall a large percentage of the time. Also known as a confidence band, limit or envelop, this
concept is very important in making long-range forecasts.

Course Enroliment — The average number of courses taken daily by individual students in a particular subjact
area multiplied times the number of students in the school or district. As described in the Facility
Component, this variabl» is used to calculate “'effective enrollment.”

Demand -- An expressed need or request for a commodity. A major objective of the School Facility Planning
System is to help school districts forecast the future demand for public education and derive the facility

implications.

Dwelling Unmit Muitiplier — A technique for projecting student enrollment based on a projection of iesicdential
dwellings and expected vield of school children per dwelling. Appropriate in rapidly growing districts,

Economy of Scale — A measure of the unit cost savings for land, labor, and materials that may be uchieved by
building a larger rather than smaller facility. The concept must be used carefully because the contribution to
vducational quality of any two school facilities will rarely be the same. and hence comparing their costs may
be misleading.

Effecuve Enroliment — The number of students expected to be physically in attendance at a specific point in
time dunng a typical school week. The desired teaching station or square foot standard applied against
effective enrollment in the Facility Component yields a mexsure of required space.

Extended School Day, rear — A program for increasing the capacity of a school facility by reducing the number

of children attending school at any specific time. The impact of staggered or double sessions. or a 12 month
school year can all be ‘““tested’” using the Facility Component.
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Facility -~ Any school space or building used to serve students. The user of the Facility Component may consider
the need for any kind of space measured in terms of teaching spaces or square feet.

Found Space — Building space '‘discovered' within an existing school or “non-school” building (e.g., warehouse,
industrial plant) for teaching purposes. An importan' consideration in formulating alternative facility plans.

Gompertz Curve — A special type of logistics et ... - which the rate of change is decreasing exponentially. This
function appears as an 'S’ curve, and h .5 the orm Piep = log K + (log a) (log/r"). It may be used in the
computer-based version of the Enrollmen: and Ficol Components.

Grade Organization — The manner in which a school syste n assigns its grades to elementary and secondary schools
(e, -1, 6-2.1, 6-3-3, etc.).

Grid = The smallest geographic area for which dwellings and students are forecast in the System. Also known as
“areas,” grids may have irregular or rectangular boundaries. Data must be assemble i by grid to support the
Geographic Component,

Home-Base Scitool — A school system in which the building is the **Home-Base" only for students’ activities. High
~chuols with work study programs or a “School Without Walls™ are Home-Base schools with the potential {or
an enlarged student capacity.

Joint Occupancy — A inethod for sharing the cost of a facility between a public school district and some other
vrganization {e.g.. a city government} by sharing the space. An option to be considered in drawing up a fiscal
pian and facility plan.

Lincar Program — /. mathematical technique which allows the value of a linear function to be minimized or
maximized. subject to certain constraints. Linear programming is used in the Geographic Component to assign
students to schools so that transportation costs are minimized.

Logistics Curve — An *'S™ shaped curve resulting froin an exponential function of the form Pt+n ~ K/l + A*bn
Techniques using this function are found in the Errallment and Fiscal Components.

Module — A discrete set of tasks in the computer version of t'.e System. Typically a component can be categorized
1 terms of several module..

Open Campus — An increasingly popular concept that permits high school students to move freely inside and outside
of school when not scheduled for a course. Adoption of an open campus policy will have implications for
regiired teaching spaces, libraries, lounges, and other schoo! space.

Periods Per Course — The average numher of periods per course each student attends in a typiral school week. This
factor s used to heip determine effective enrollment for a given subject area in the Facility Componen®.

Periods Per Day — The number of periods each day during which classes are held. As reviewed in the Facility
Component, this factor will contribute to the calculation of effective enrollment.

Planning Period - The future time period over which forecasts will be made, and for which facility size and location
decisions will be made. The planning horizon is the farthest year into the futare for which facility planning will
be conducted.

Policy — A course of action adopted by the school district which directly or indirectly impacts facility planning
(e g, stagpered sessions, grade organizations, etc.).

Projection — A statement of conditions expected to exist in the future based on 1 set of explicit assumptions. The
terms “'projection” and “forecast’” are used interchangeably throughout the documentation.

Ratio Method — A technique for projecting enrollment whereby students are estimated as a function of a projected
ratio multiplied times an independently derived projection for a larger jurisdiction (e.g., ~ounty, state, or
national).

Region - A geographical homogeneous sub-area of a school district for which independent projec!ions are made.
Thee tvpreal district ¢ in be divided into two to four “regions™ which in turn can be broken into as many as 30

“ands.”

Regression Analysis — A statistical measurement of the form and strength of relationships between variables. Lincar
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and exponential regression techniques may be used ‘n the Enrollment and Fiscal Components for projection
purposes.

Resource Center ~ A particular facility such as a library, art or vocational building which may attract students
from more than one separate school. A consideration in developing a facility plan.

School District — A government entity engaged in the operation of public schools. The term is used
synonymously with *“school system,” “local educatioual authority (LEA),”" and “‘the user’ throughout the
documentation.

School Size — The desired maximum capacity or number of students per school type (e.g., elementary
schools—400 children, high schools—1500 children, etc.). This standard may have an important bearing on a
facility plan.

Square Feet — One of the mrasures of school capacity that may be used in the Facility Component. Gross or net
square feet per student may be used. See Teaching Station.

Standard — A measure or criterion that directly or indirectly impacts facility planning (e.g., desired square feet
per pupil, desired pupils per teaching stztion. etc.) as adopted by the school district.

Subject Area — Any course or combination of courses for which the effective enrollment is to be calculated in the
Facility Component. In general, a particular subject area should be defined in light of similar space type
requirements (e.g., regular classrooms, large classrooms, etc.).

Survey — The traditional approach whereby administrators inventory and evaluate school buildings, curriculum,
and instructional lechniques. The School Facility Planning System does not replace the need for
comprehensive school suryeys.

Teaching Station — Any classroom or learning space as defined by a school district, and used in measuring
capacity in the Facility Component. See Square Feet.

Transportation Costs — A mcasure of the distance, time or meney associated with transportation. The Geographic
Component assists in the design of attendance boundaries, or the evaluation of school sites by indicating the
configuration which will best reduce transporation costs.

Utilization Rate — The average percent of educational space which is occupied at any time during a typical school
day. This factor is used to permit increased flexibility in determining space requirements in the Facility
Component.

Uncertainty — A condition that characterizes all planning activity. especially where longrange forecasts or
projections are involved. The School Facility Planning System has been designed to assist administrators in
explicitly considering the reality of uncertainty.
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These 37 forms are presented in the final section of this handbook.
TITLE

Chapter 2 ENROLLMENT COMPONENT

Cohort Survival Technique — Grade Survival Rate Circulation

Cohort Survival Technique — Birth Survival Rate Estimation

Cohort Survival Technique — Initial Grade Enrollment Forecast

Cohort Survival Technique — Enrollment Forecasts

Time Trend Projection — Type A

Time Trend Projection — Type B

Time Trend Projection — Type C

Ratio Technique

Dwelling Unit Multiplier Technique — Historic Yield Estimates: Single-Family Units
Dwelling Unit Multiplier Technique — Forecast of Yields

Dwelling Unit Multiplier Technique — Forecast of Dwellings and Enrollment
Enrollment Forecast by Grade

Sub-Geographic Region Forecasts

Small Area Forecasts

Small Area Forecasts — Adjustment Computation

Small Area Forecasts — Area Enrollment Totals

Form

CVOZECOAS"IOMEOA®E >

Chapter 3 FACILITY COMPONENT

Form A  Future Facility Needs
B Course Per Student and Periods Per Course

Chapter 4 FISCAL COMPONENT

Form A  Summary of Expenses

B Summary of Revenues

C  Summary of Bonding Capacity
D  Summary of Fiscal Projections
E  Building Cost

F  Total Employees

F.1 Total Employees/Alternative
G  Salaries and Benefits

H  Supplies and Services

I.1 Linear Growth or Decline

1.2 Nonlinear Growth

1.3 Nonlinear Decline

J  Real Property Tax Revenue

K  Sales and Other Local Taxes

L  Activities Fees

M  Earnings on Investments

N  State Aid Based on Enrollment
0O State Aid Based on Assessed Valuation
P  Federal Revenue
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Chzpter 2 ENROLLMENT COMPONENT

Form A Cohort Survival Technique — Grade Survival Rate Circulation
B Cohort Survival Technique — Birth Survival Rate Estimation
C Cohort Survival Technique — Initial Grade Enroliment Forecast
D Cohort Survival Technique — Enrollment Forecasts
E Time Trend Projection — Type A
F Time Trend Projection — Type B
G Time Trend Projection — Type C
H Ratio Technique

1 Dwelling Unit Multiplier Technigue — Historic Yield Estimates: Single-Family Units
4 Dwelling Unit Multiplier Technique — Forecast of Yields

K Dwelling Unit Multipher Technique — Forecast of Dwellings and Enrollment

L Enrollment Forecast by Grade

M Sub-Geographic Region Forecasts

N Small Area Forecasts

0 Small Area Forecasts — Adjustment Computation

P Small Area Forecasts — Area Enrollment Total s
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FORM A: COHORT SURVIVAL TECHNIQUE—

GRADE SURVIVAL RATE CALCULATION

YEAR 1969-70 1970-71 197172 1972-73 1973-714 197475
GRADE ENROLLMENT
12 765 735 684 712 661 647 [
934 .962 .922 .930 923 L
11 787 711 772 711 701 669 [
.960 .923 .932 931 946 L
10 741 836 763 753 707 646 [
972 959 971 978 942 ‘
9 860 796 771 723 686 643 [
1.03 1.01 .985 .988 982
8 771 767 734 694 660 591 [
972 991 1.01 988 .978
7 789 741 690 668 604 572 [
988 1.01 .960 942 .960
6 750 684 696 641 596 571
984 989 .976 972 991 |
5 695 704 657 613 576 578 [
981 947 .958 957 .960 |
4 718 694 640 602 602 499 —
976 980 979 .950 973 |
3 711 653 615 634 513 464 [
.988 970 .980 .957 941 |
2 661 634 647 536 493 462 [
C—— —— 956 .966 97 .961 926
1 663 670 552 513 499 494
- .874 .847 .852 871 994 ,
X 767 652 602 573 497 79 —
— —
L L
—




73-74 1974-75

Average
Survival
Rates
161 647 [T
L .923 ] 934
101 669 B
946 938
07 646
T 1..942 ] .966
186 643
982 .999
60 591
.978 ‘ | .988
04 572 ) .
—.960 972
96 571
— 991 982
76 578
. .960 961
02 499
973 972
13 464 :
—— 941 — 967
93 462
-1 326 956
99 494
994 .888
97 [ .47 ] [ ]
! i

15.




FORM B: COHORT SURVIVAL TECHNIQUE—
BIRTH SURVIVAL RATE ESTIMATION

1 2 3 4 5 6
YEAR (t) 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75
1[ INITIAL ENROLLMENT 767 652 602 973 497 479
YEAR (t-a) 1964-65 1965-66 1966-67 1967-68 1968-69 1969-70
2 BIRTHS 15,039 12,302 10,203 8,953 7.100 8,870
3 B.S.R. .051 .053 .059 .064 .070 .054 :
AVERAGE BIRTH - SURVIVAL RATE 0585
FORMC: COHORT SURVIVAL TECHNIQUE—
INITIAL GRADE ENROLLMENT FORECAST
1 2 3 4 5 6
YEAR (t -a) 1970-711 1971.72 1972-73 1973-74 1974-75
1 BIRTHS 8130 7829 8064 7504 6871
YEAR 1975-76 1976-77 1977-78 1978-79 1979-80
2| enrollment (e) 476 458 472 439 402




4 5 6 7 8 9 10
1972-73 1973-74 1974-75
_ 573 497 479
1967-68 1968-69 1969-70
8,953 7,100 8,870
.064 .070 .054
RAGE BIRTH - SURVIVAL RATE 0585
4 5 6 T 8 9 10
1973-74 1974-75
N 7504 6871
_ 1978-79 1979-80
_ 439 402




FORMD: COHORT SURVIVAL TECHNIQUE—

ENROLLMENT FORECASTS
1 2 3 4
YEAR AVERAGE current 1975-76 1976-77 1977-78 1978-79
SURVIVAL year
GRADE ' RATE
12 €41 625 566 548 500
11 934 669 606 587 535 511
10 .938 : 646 626 570 545 528
9 966 648 590 564 547 544
8 999 591 565 548 545 453
7 088 572 555 552 458 413
6 972 571 568 + 41 425 409
5 982 £78 480 433 417 426
4 961 499 451 434 443 382
3 972 ) 464 447 456 393 391
2 267 } 462 472 406 404 389
1 956 494 425 423 407 419
K ‘ 888 479 476 £58 472 439
TUTAL
ENROLLMENT 7320 6886 6468 6139 5804 ¢
- 136




10

2 3 4 5
7677 | 1977718 | 197879 | 1979-80
6 548 500 471
7 535 511 495
0 545 528 526
4 547 544 453
3 545 453 408
2 458 413 398
1 425 409 418
3 417 426 367
4 443 382 380
6 393 391 376
6 404 389 401
3 407 419 390
3 472 439 402
3 6139 5804 5491

157
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FORME: TIME TREND PROJECTION—TYPE A
1 2 3 6 7 8 9 10 11
SCHOOL YEAR 1970-71{1971-72| 1972-78] 1973-74] 1974-75
T 1 2 3 4 5
T 3
T—T=t -2 -1 0 1 2
t2 4 1 0 1 4
Tt2 10
ENROLLMENT (E) 9277 | 8823 | 8373 | 7795 | 7320
E 8318
Eet -18554 | 8823 | 0 | 7795 | 14640
TE-t 4942
ZEet/ Tt2=B -494
BeT -1482
YEAR 1970-71| 1971-72| 1972-73| 1973-74| 1974-75|1975-76 | 1!
T 1 2 3 4 5 6
E- (BT) 9800 | 9800 | 980c | 9800 | 9800 | 9800 |
BeT 494 | -988 |-1482 |-1976 | -2470 |-2964 |-
ENROLLMENT (E) 9306 | 8812 | 8318 | 7824 | 7330 | 6836

HISTORICAL DATA




8

9 10 11 12 13 14 15 16 17 18 19 20

1972-731 1973-74{1974-75

3 4 5

0 1 2

0 1 4
8373 7795 7320

0 7795 14640
1972-7311973-7411974-75 1975-7§ 1976-7711977-78|1978-79| 1979-80

3 4 5 6 7 8 9 10
9800 9800 9800 | 9800 9800 9800 9800 9800
1482 -1976 =2470 {-2964 -3458 3952 | -4446 -4940
B318 7824 7330 | 6836 6342 5848 5354 4860
ISTORICAL DATA PLANNING HORIZON 159




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

FORMF: TIME TREND PROJECTION—TYPE B
1 2 3 6 7 8 9 10 11
SCHOOL YEAR 1970-71]1971-72|1972-78/ 1973-74|1974-75
T 1 2 3 4 5
T 3
T-T=t -2 -1 0 1 2
t2 4 1 0 1 4
T2 10
ENROLLMENT (E) 8995 | 9399| 9552 9745| 9875
MAXIMUME (K) | 10,500
K/E 1.167 | 1.117| 1.099| 1.077| 1.063
K/E- 1 167 | .117| 099 .077| .063
In (K/E=1)=Y -1.79 | -215| -2.31| -2.56| -2.76
Y -2.314
Yot +358 | +215] 0 -2.56| -5.52
T Yot 2.35
TYet/Zt2 =B | -235
BeT -705
SCHOOL YEAR 1970-71|1971-72|1972-73|1973-74{1974-75 |1975.76 | 1
T 1 2 3 4 5 6
Y - (B+T) -1.609 | -1.609| -1.609 -1.609| -1.609 | -1.609
BsT -235 | -470| -705] -940{-1.175 | -1.410
v 1.844 | -2.079| -2.314 -2.549| -2.784 | _3.019
K/E - 1 159 | .125]  099] .078| .062 | .049
K/E 1159 | 1.125| 1.099| 1.078| 1.062 | 1.049
ENROLLMENT (£) 9060 | 9333| 9554| .9740| 9887 | 10,010
HISTORICAL DATA Pi
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8 9 10 11 12 13 14 15 16 17 18 19 20
1972-7311973-7411974-75

3 4 5

0 1 2

0 1 4

9552 9745 9875

1.099! 1.077| 1.063

.099 077 .063

-2.31f -256| ~2.76

0 -256 -5.52
1972-7311973-741974-75(1975-76 | 1976-77| 1977-781978-79{ 1979-30

3 4 5 6 7 8 9 19
-1.609| -1.609| ~1.609 | -1.609 | -1.609| -1.609 | -1.609{ -1.609
=705 -.940{-1.175 | -1.410 | -1.645| -1.880| -2.115| -2.350
-2.314 -2.5649| -2.784 | -3.019 | -3.254| -3.489 | -3.724| -3.959

.099 .078 .062 .049 .039 .031 024 .01¢
1.099| 1.078| 1.062 1.049 1.039 1.031 1.024{ 1.019
9554 9740 9887 | 10,010 { 10,106{ 10,184 | 10,254} 10,304

PLANNING HORIZON 161
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FORMG: TIME TREND PROJECTION—TYPE C HISTORICAL DATA PLA
1 2 3 6 7 8 9 10 11
SCHOOL YEAR 1970-71 | 1971-72 | 1972-73|1973-74 | 1974-75
T 1 2 3 4 5
T 3
T-T=t -2 -1 0 1 2
£2 4 1 0 1 4
St2 10
ENROLLMENT (E) 10115 | 9587 | 8795 7962| 7321
MINIMUME (M) | 6500
E-M=FE 3615 | 3087 | 2295\ 1462 821
MAXIMUME (K) | 10,500
K-M=K | 4000
K/ E 1107 | 1.296| 1.743] 2.736| 4.872
K'/E - 1 107 | 296| .743| 1.736| 3.872
In (K/E-1)=Y 293 | -1.22| -0.30] 55| 1.35
Y -1.85 B
Yot 446 | 1.22] o0 55| 270
ZYet 8.93
ZYet/ Zt2=B | 893
BeT 2.679
SCHOOL YEAR 1970-71 | 1971-72| 197273 1973-74| 1974.75| 1975-76 [ 19
T 1 2 3 4 5 6 l
Y - (BeT) 4529 | -4.520 | -4.529| -4.529 | -4.529| -4.529
BeT 893 | 1.786| 2679 8572 4.465| 5358
¥ -3636 | -2.743 | -1850| -.957| -.064] .829
K/E - 1 027 | 065|157 383 94| 2.3
K /E 1027 | 1.065| 1157 1.383] 194| 33
E’ 3895 | 3756 | 3457| 2892 2062| 1212
|FrROT LMENT () - 10,395 | 10,256| 9957] 9392| 8s62| 7712
4




ISTORICAL DATA PLANNING HORI+uN

8 9 10 11 12 13 14 15 16 17 18 19 20

)72-73|1973-74 | 1974.75

3 4 5

0 1 2

0 1 4

8795| 7962| 7321

2295 1462 821

1.743| 2.736| 4.872

.743| 1.736| 3.872

-0.30] 55| 135

0 55| 2.0

72.73]1973-74 1974-75|1975-76 | 1976-77 | 1977-781978-79 | 1979-80

3 4 5 6 7 8 9 10

4.529| -4.529 | -4.529|~4529 | -4.529 | -4.529| ~4.529 | -4.529

2.679| 3.572| 4465| 5358 | 6.251| 7.144| 8.037| 893

1.850| -.957| -.064| .829 | 1.722| 2615 3.508 | 4.401

157|383 94| 23 56| 135/ 334 821

1.157| 1.383| 1.94] 33 6.6] 145 344| 831

3457| 2892| 2062] 1212 | 606] 276 116 48
©"392| 8562] 7712 | 71061 6776] 6616 | 6548 163




10
11
12
13
14
15
16
17

18
19

20
21

FORMH: RATIO TECHNIQUE

164

1 2 6 7 8 9 10 11
SCHOOL YEAR 1970-71 | 1971-72 | 1972-73| 1973-74|1974-75
T 1 2 3 4 5
ENROLLMENT (L) 9277 | 8823 | 8373| 7795| 7320
AREA POP. (A) 153,927| 153,930/152,262 150,900 { 149,100
L/A = R (ratio) 0602 | .0573| .0550] .0517| .0491
R 0547
T 3
T-T=t -2 -1 0 1 2
t2 4 1 0 1 4
T2 10
Ret -1204 | -0573| 0 0517| 0982
ZRet -.0278
TRet/ Zt2 =B | -.0028
BeT -.0084
SCHOOL YEAR 1970-71{1971-72|1972-73(1973-74[1974-75| 1975-76 | 19
T 1 2 3 4 5 6 |
R-(B*T) 0631 | .0631] .0631 .0631| .0631 0631
B*T -.0028 | -.0056| -0084 -0112| -.0140| -0168| -
R 0603 | .0575| 05470 0519] .0491 0463
AREA POP, (A) 138,000 1-
ENROLLMENT (L) 9281 | 8851| 8329 7832 7321 6389
HISTORICAL DATA PL



8 9 10 11 12 13 14 15 16 17 18 19 20
]1972-73]1973-74|1974-7%,
3 4 5
8373| _7795| 7320 )
) 152,262 150,900 149,100
0550| .0517| .0491 -
0 1 2
o | L | 4
0 0517| 0982 i
1972-731973-74 | 1974-75| 1975-76 1976-77 | 1977-78 | 1978-79| 1979-80
3 4 5 | 6 7 8 9 10
0631 .0631| .0631] .0631) .0631| .0631} .0631| .0631
-.0084] -0112} -.0140 -.0168| -.0196 | -.0224| -.0252 | -.0280
0547 .0519] .0491] .0463| .0435| .0407| .0379| .0351f _  _
138,000| 146,100 | 144,000 | 141,300/ 138,600
8329 7832| 7321 6389| 6355| 5861] 5355| 4865]
i .
|

HISTO{I[IC;AL DATA
¢

PLANNING HORIZON
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FORMI: DWELLING UNIT MULTIPLIER TECHNIQUE — SINGLE FAMILY UNITS
HISTORIC YIELD ESTIMATES

1 2 3 4 6 7 8 9 10
1 YEAR 1970-71 |1971-72 | 1972-73) 1973-74| 1974-75
2 1 2 3 4 5
3| ENROLLMENT (E) 12,475 | 13,241 | 13,697 | 13,818 | 14,153
4{ DWELLINGS (D) 5467 | 6034| 6419 6734 6902
5| SAMPLE SIZE (n) 191 191 195 192] 200
6| enroliment (&) 170 169 172 170 178
7l ¢ /n=x 890| .885| .882] .885| .890
8 x+E=%§ 11,103 | 11,718 | 12,081 | 12,229 12,596
9| 4D =viELD 2.031| 1942| 1.882| 1.816] 1825

156




10

11

13
14
15
16

17

FORMJ: DWELLING UNIT MULTIPLIER TECHNIQUE—
FORECAST OF YIELDS
1 2 3 4 6 7 8 9 10 11
YEAR 1970-71 [1971-72 |1972-73]1973-74 | 1974-75
T 1 2 3 4 5
T 3
T-T=t -2 -1 0 1 2
t2 4 1 0 1 4
y.2 10
YIELD (Y) 2031 | 1942 1.882| 1.816| 1.825
Y 1.899
$ e -4.062 | -1.942| 0 1.816 | 3.650
S¥et | -538
>¥et/St2 =B -054
BeT -.162
YEAR 1970-71 |1971-72|1972.73|1973-74 | 1974-75| 1975-76| 19
T 1 2 3 4 5 6
Y - (BT 2061 | 2.061] 2.061] 2.061| 2.061] 2.061
BeT -054 | -108| -162| -216]| -.270] -324
YIELD (¥) 2007 | 1.953] 1.899] 1.845| 1.791] 1.737
HISTORICAL DATA PL

-1




8 9 10 11 12 13 14 15 16 17 18 19 20
1972-73{1973-74 |1974-75

3 4 5 -
0 1 2

0 1 4

1.882] 1.816| 1.825

0 1.816 | 3.650
1972-73/1973-74| 1974-75| 1975-76 | 1976-77|1977-78 | 1978-79|1979-80

3 4 5 6 7 8 9 10

2061 2.061| 2061, 2.061] 2061| 2061 2061| 2061

-162l -216| -270| -324| -378| -432] -486] -540

1.899| 1.845| 1.791| 1.737] 1.683] 1629 1575 1.521
IISTORICAL DATA PLANNING HORIZON

O
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FORMK: DWELLING UNIT MULTIPLIER TECHNIQUE—
FORECAST OF DWELLINGS AND ENROLLMENT

DWELLING UNIT TYPE: SINGLE-FAMILY UNITS

169

1 2 3 4 5 6 7 8 9 10 - 11
YEAR 1970-71]1971-72 |1972-.73]1973-74 | 1974.75
T 1 2 3 4 5
T 3
T-T-=t -2 -1 0 1 2
t2 4 1 0 1 4 -
T2 10
DWELLINGS (D) 5467 | 6034 | 6419] 6734| 6902
MAXIMUMD (K) | 7200
K/D 1317 | 1193 1122 1.069] 1.043
K/D =1 317 | 193|122  .069] .043
In (K/D-1) = X <115 | -165| -2.10] -267| -3.15
X -2.144
X ot 230 | 165 o0 267 6.30
TXot -5.02
IXet/ T t2 = B |-502
BsT -1.506 ‘
YEAR 1970711971.72 | 1072 7{1973-74 | 197475 197576 |19
T 1 2 3 4 5 6
X - (B*T) -638 | -638| -638] -638] -638| -638
BeT ~502 | -1.004 | -1.506| -2.008| —2.510| -3.012] -
X -1.140 | -1.642 | -2.144| ~2.646| -3.148| -3.650] —
KD =1 320 | 194|121l  o72] .043] 026
K/D 1320 | 1194| 1121] 1072| 1.043] 1.026
DWELLINGS (D) 5°5 | 6030| 6423] 6716| 6903] 7018
YIELD (%) 1.737
ENROLLMENT (E) 12,190] 1
HISTORICAL DATA PL



[T TYP%  SINGLE.FAMILY UNITS

8 9 10 i 12 13 14 15 16 17 18 19 20
1211972.73|1973-74 1974-75! _ ;
| / |
3 4 5| i | )
| l
B i
| o 1 2
0 1 4 L
1| 6419 6734| 6902
3| 1.122{ 1.069| 1.043
3| .122]  .069] .043
5| -2.10{ -267| -3.15
1K -2.67| -6.30
2[1972-73/1973-74 | 1974-75|1975-76 | 1976-77| 1977-78|1978-79|1979-80
3 4 5 6 7 8 9 10
| -638] -638] -638| -638] -638 | -638| -638 -638
| -1.506| -2.008| -2.510| -3.012| -3.514 | -4.016 | -4.518] -5.02
-2.144| -2.645] —3.148 | -3.650| -4.152 | -4.654| -5.156] -5.658
121  .072] .043| .026] .016| .010] .006] .004
1121] 1.072| 1.043| 1.026| 1.016 | 1.010] 1006/ 1.004
6423) 6716 6903 | 7018| 7087 | 7129 7157 7171
1.737] 1.683 | 1.629| 1575 1.521
12,190 11927 | 11,613| 11,272] 10,907
L }{'”"J"“AL DATA PLANNING HORIZON 1 7 O




FORM L: ENROLLMENT FORECAST BY GRADE

1 2 3 4 5

1 YEAR 1975-76 [1976-7711977-78[1978-79[ 1979-80

ENROLLMENT 1 7182 | 6766 6489 6175 5853

[

3| ENROLLMENT 2 6886 | 6468 6139 5804 5491

4| ADJUSTMENT 1.043 [ 1.046 1.057 1.064 1.066

GRADE LEVEL :

5 12 652| 592 379 532 508
6 11 632| 614 565 544 528
7 10 653 | 596 576 562 561
8 9 615] 590 978 979 483
9 8 539 | 573 576 482 435
10 T 979 | 577 484 439 424
11 6 592| 493 449 435 416
12 5 501 453 441 453 391
13 4 470 454 468 406 405
14 3 466 | 477 415 416 401
L5 2 492 425 427 414 427
L6 1 4431 442 430 446 416
(7 K 496 | 479 499 467 429

FL
[




FORM M: SUB-GEOGRAPHIC REGION FORECASTS
1 2 3 4 C 7 10

1 YEAR 1975-76 |1976-77]1977-7811978-79]1979-80

REGION
2 1 3705 3680 3418( 3160| 3007
3 2 2682 2788 2536 2584 | 2557
4 3 957 401 784 596 482
5
6| ENROLLMENT 2 | 7344 6869 6738 6340| 6046
7|ENROLLMENT 1 | 7182 6766 6489 6175| 5853
8| ADJUSTMENT 978 985 963 .974 968

REGION
9
.0
1 |
2

-3
Ny




FORMN: SMALL AREA FORECASTS
1 2 3 4 5 6
YEAR current year 1975-76 1976-77 1977-78
a b ¢ a b ¢ a b c a b c
AREA
1 154 220 143 284 406 390 315 450 436 418 598 568 | .
2 689 137 201 691 1389 | 1333 703 | 1413 1371 703 | 1413 1342 :
3 477 649 | 1.36 491 668 641 571 77 754 593 8n6 766 [
4 359 528 | 147 509 748 716 582 856 830 598 879 835 !
5 443 806 | 1.82 577 1050 | 1008 668 | 1216 1180 769 | 1400 1330 ’
6 154 223 | 145 154 223 214 154 223 216 154 223 212 ]
1 657 644 98 791 175 | 144 882 864 838 932 913 867 €
3 140 216 | 154 151 233 224 164 253 245 172 265 252 1
9 846 1489 1.76 846 1489 | 1429 848 | 1492 1447 851 | 1498 1423 | &
10 11 12 13
YEAR
a b ¢ a b ¢ a b c a b c a
AREA

173




— 6 7 8 9
7 1977.78 1978-79 1979-80
¢ a b ¢ a b c a b ¢ a b ¢
436 418 598 568 425 608 596 440 629 604
1371 703 | 1413 1342 713 | 1433 | 1404 715 | 1437 1380
754 593 806 766 604 821 805 612 832 799
| 830 598 879 835 703 | 1033 | 1012 | 71Q | 1044 1002
1180 769 | 1400 1330 778 | 1416 | 1388 778 | 1416 1359
216 154 223 212 155 225 221 155 225 216
| 838 932 917 867 962 943 924 | 1036 | 1015 974
245 172 265 252 181 279 273 189 291 279
1447 851 | 1498 1423 856 | 1507 | 1477 887 | 1561 1499
) 13 14 15 16
5 c a b c a b 4 a b c a b c
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FORM O: SMALL AREA FORLCASTS—
ADJUSTMENT COMPUTATION
1 2 3 4 ) 6 10
1 YEAR 1975-76 | 1976-7711977-78 11978-79 [ 1979-80
2] ENROLLMENT 8936 9262 | 10697 9877 | 10400
3| TOTAL OF AREAY 9308 9549 | 11260] 10079 | 10833
4| ADJUSTMENT .96 97 .95 98 .96
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FORM P: SMALL AREA FORECASTS Area Enrollment Totals

Region: __4F 1
1 2 3 4 5 6 7 8
1 YEAR 1975-76}1976-77[1977-7811978-79]1979-80
2 AREA
3 1 435 478 682 685| 640
4 2 1486 1503 1610 1614| 1463
5 3 715 827 919 826| 847
6 4 801 910 1002 1164| 1062
7 5 1124 1294 1596 1596| 1440
8 6 239 236 264 254) 229
9 7 830 919 1040 1063| 1032
10 8 250 270 302 3141 296
11 9 1593 1647 1708 1699} 1703
12
13 . -
14 - - -
15 | | |
16
17
18
19
20
1
2
'3
4
5
6
7 170




Chapter 3 FACILITY COMPONENT

Form A Future Facility Needs
B Course Per Student and Periods Per Course

Q 177
ERIC

Aruitex: provided by Eric




FORMA: FUTURE FACILITY NEEDS School (i) Subject are
YEAR: 1975-76 1976-77 1977-18 1978-79 1979.80 1980-81
1. (N1i) Enrollment
(N'1) Enrollmen 880 845 866 793 783 767
2. (Aij) Courses per
student 1.66 1.70 1.74 1.78 1.82 1.86
3. Line 1 x Line?2 :
Course enroliment 1461 1436 1507 1412 1425 - 1427
4, (Wij) Periods per
course 4.76 4.77 4,77 4,78 4.79 4.80
5. Line 3 x Line 4 :
Student-periods 6954 6850 7188 6749 6326 6850
6. (Pij) Periods per
day 6 6 6 6 6 6
7. Line 5 / Line 6 :
Student-days 1159 1142 1198 1125 1138 1142
8. (Dij) Days per
week ) 5 5) 5 5 5
9. Line 7 / Line 8 :
Enrollment per period 232 228 240 225 228 228
10. (Uy) Utilization
rate .90 90 .90 .90 .90 .90
11. Line 9 / Line 10 :
Eifective Enrollment 258 253 267 250 253 253
12. (Tij) Students per
teaching station 25 25 25 25 25 25
13. Line 11 / Line 17 :
Required Teaching Stations 10.3 10.1 10.7 10.0 10.1 10.1
14. Existing teaching stations
12 12 12 12 12 12
15. Line 13 — Line 14 :
Teaching Station Need -1.7 -1.9 -1.3 -2 -1.9 -19
16. (Fij) Square feet
per student 30 30 30 30 30 30
17. Line 11 x Line 16 :
Required Square Feet 7740 7590 8010 7500 7590 7590
18. Existing square feet
9000 9000 9000 9000 9000 9000
19. Line 17 — Line 18 :
Square Footage Need -1260 -1410 - 990 -1500 -1410 -1410




Subject area (i) _Academic
18-79 1979-80 1950-81 1981.82 1982-83 1983-84 1984-85 1985-86
793 783 767 | 652 602 573 497 479
1.78 1.82 1.86 1.90 1.94 1.98 2.02 2.06
1412 1425 1427 1239 1168 1135 1004 987
4.78 4.79 4.80 4.80 4.81 4.82 4.82 4.83
B749 6326 6550 5947 5618 5471 4839 4767
6 6 6 6 6 6 6 6
1125 1138 1142 991 936 912 806 795
5 5 5 5 5 5 5 5
225 228 228 198 187 182 161 159
.90 .90 90 90 .90 .90 90 90
250 253 253 220 208 202 179 177
25 25 25 25 25 28 25 25
10.0 10.1 10.1 8.8 8.3 8.1 7.2 7.1
12 12 12 12 12 12 12 12
-2 -1.9 -1.9 -3.2 =3.7 -3.9 -4.8 -4.9
30 30 30 30 30 30 30 <0
1500 7590 7590 6600 6240 6060 5370 5310
‘LOOO 9000 9000 9000 9000 9000 9000 9000
1500 -1410 -1410 -2400 -2760 -2940 -3630 -3690
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FGRM Y, COURSES PER STUDENT AND Sche 1 (i) Subiject A
PERIODS PER COURSE
Year 1971—-72 Year 1972—73 !
COUREES PER STUDENT (Aijj), - -
PERIODS PER COURSE (Wij) g % gz g 2 gz
by SUBJECT AREA Z‘ﬁ'-;_ g.‘g% é% g? gé% _;;‘% g:
84 S @ e S & S&& & & CF:
COURSE NAME a b c a b c A
Math I 189 5 900 191 5 955 18.
. bl 185 5 925 180 5 900 19
 sora 87 3 261 84 3 252 8
English 7 115 5 575 121 5 605 12
! English 8 109 5 545 111 5 555 12
-
! Literature 92 3 276 87 3 261 8
Geography 201 5 1005 206 U 1030 21
French | 105 5 525 109 5 545 11
French ]I 103 5 515 103
Spanish [ 156 5] 780 162
r
L
1333 /Z W 1354
1. Colunmina. Total % 7
0
2. Number of Students 884 / %/ 881
Enrolled / é 7/ /f//
5. Line 1/Line2 : () //////
] 1.51 1.54
Courses per Student Z é jy/
/ 7 ‘
4, Column c¢. Total // 7// 6307 %//
/A % /,é
5. Line 4/ Line1 : (wij) ﬁ/ %/ //// v
o Periods per Course / / % 4.73 // ///j

1890




Subject Area (j) _Academic

e s vt ]

Yearm Year 1974—75 Yemm
E .
¢ 5 2 2% 4 22 ¢ g2
5z ik 5E& &2 5 §2& &4

b b

L 955 184 5 920 206 5 1030 192 5 960
900 191 5 955 202 i 1010 206 5 1030
81 3 240 84 3 252 84 3 952
605 199 5 645 138 5 690 135 5 675
555 120 5 600 125 5 625 | 123 5 615
6 88 3 93 3 9 94 3 282
1030 210 5 1050 999 5 1110 214 5 1070
1 e 111 5 555 118 5 590 120 5 600
| 515 i 105 5 | 5% 104 5 520 110 5 | 550
810 171 5 855 183 5 915 181 5 905
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FORM A: SUMMARY OF EXPENSES
(* Indicates figures in thousands of doilars —
VARIABLE
LINE NAME 1 2 3 4 5 & 7 8 9
100 YEAR 65 66 67 68 69 70 71 72 75 |
%;xifdﬁ .
<penditures
101 (Form E. Line §)_ - - 18
102 Land Expenditures 32
'ggtai %@ ital | !
enditures
103 | (Lie 101+Line 102) ! 50
Salaries and
Benefits *
104 (Form G, Line 3) 2
Supplies and ;
105 Services * '4
{Form H., Line 3) ]
Other Operatin
106 penseg £
Total Operating
xpenses *
107 (Lines 104, 105, 106) p.
Total Expenses *
108 (Line 103+Line 107) 27
!
Y 133




8 9 10 11 12 13 14 15 16 17 18 19 20
72 73 T4 75 76 "7 78 79 ’80 "81 '82 ’83 "84
188,114 | 807,923
320,000 | 170,000 | 585,000 | 256,000 | 250,000
508.1 | 977.9 | 585.0 | 2500 | 250.0
20,393 | .i,840| 23,865} 24816 26357 27,859 | 29,456 | 30,884 | 32,273 | 33.875
6,237 6,901 7,7i13| 8,538| 9,425 | 10,363 | 11,396 | 12,514 | 13,722 | 15,037
26,630 | 28,801 | 31,578 33354| ©.,782 | 38,275 | 40,852 43,398 | 45995| 48912
..,138.1] 29,778.9] 32,163 33,604 | 39,032 | 38,222| 40852 | 43,398 | 45995 | 48,912
S P SS—
R
i i
i




FORMB: SUMMARY OF REVENUES
(*Indicates figures in thousands of dollars)
VARIABLE

LINE NAME 1 2 3 4 5 6 7 8 9 10

200 YEAR 65 66 67 68 69 70 71 2 73 14
Assessed Valuation *

201 (Form J, Line 3) 2,136 ] 23,157] 3,784 5772 | 6,468 7,191 | 11,641] 12,394 | 15,578 17,143
Tax Rate

202 {(Form J, Line 22) $536 | $5.36 | $5.36 | $5.36 $5.36 $5.36 $5.36 | $5.36 $5.36 | $5.36 |
Prc_)pertg Taxes *

203 (Line 201xLine 202) | 108.8 160.7 192.7 203.9 | 3294 366.1 592.8 | 631.1 793.3 | 873.0 9
Other Taxes *

204 (Form K, Line 17) 4 6 9 10 14 16 19 28 30 38
Total Tax

205 {-ﬁﬁ’ﬁémmezm) 112.8 ] 166.7 201.7 303.9 | 3434 3821 | 611.8 | 659.1 823.3 | 911.0 1
Non-Tax Revenue *

205 (Forms L, M, etc.) 195.5 | 290.0 | 3435 508.1 600.5 660.7 9584 | 1,023.9 | 1,193.8 | 1,335.1
Intermediate ;

209 Source Revenue * 161.5 | 235.9 287.8 | 4121 562.2 629.2 753.5 | 874.5 1,097.6 | 1,120.7 °
Total
Local Revenue *

210 (Lines 205+206-2¢9) | 469.8 | 692.6 | 833.0 1,224.1 | 1,506.1 | 1,672.0 | 2,323.7 { 2,557.5 } 3,114.7 | 3,366.8 | :
Unrestricted

215 Grants-in-Aid * 1,0004 | 1,749.7 | 2,579.2 | 3,568.6 | 4.411.3 | 4,925.2 | 5310.1 | 5,661.7 | 6,040.1 | 6,259.4 | (
Restricted

216 | Grantsin-Aid * 95.2 | 1460 |127.8 | 667.9 | 8420 | 8580 | 1,0521 | 1,297.1 | 971.0 | 854.2 | ¢
Revenue in Lieu

217 of T...es N/A
Revenue for/on

218 Behalf of District Nii
Total State Revenue ¥

220 2154216+217+218) | 1,095.6 | 1,895.7 | 2,707.0 | 4,236.5 | 5,253.3 | 5,783.2 | 6,362.2 | 6,958.8 7,011.1 ¢ 7,113.6 | 1
Total .

225 Federal Revenue * 74.2 133.8 | 202.0 250.5 217.6 359.7 | 5877 | 675.7 623.2 ] 639.8 (
Total Income * ! ;

236 (Lines 210+220+225) } 1,634.. | 2,722.1 | 3,742.0 | 5,711.1 | 6,977.0 | 7,814.9 | 9,273.6 | 10,192.0 | 16,749 !11,180.2{ 4




8 10 i1 12 13 16 17 15 20
72 "4 "5 76 77 ‘80 '81 ‘82 ‘84
12,394 17'.143 18,439 | 20974 | 23,641 32475 | 35730 | 39,158 46,553
$5.36 $5.36~ $5.36 | $5.36 | $5.36 $5.36 | $5.36 | $5.36 $5.36
631.1 873.0 | 938.6 | 1,067.8 [ 1,203.6 1,654.0 | 1,819.3 | 1,909.5 2,370.3
28 38 40 40 43 47 417 49 51
659.1 911.0 ] 9786 | 1,107.8 | 1,246.6 1,701.0 | 1,866.3 | 1,958.5 2,421.3
1,023.9 1,338.1 | 1,356.6 | 1,499.7 | 1.645.2 2,119.1 | 2,201.0 | 2,386.8 2,851.3
874.5 1,120.7 | 12334 | 1,346.1 | 1,458.8 1,796.9 | 1,909.6 | 2,022.3 2,247.7
2,557.5 3,366.8 | 3,568.6 | 3,953.6 | 4,351.6 5617.0 | 6,066.9 | 6,367.6 7,526.3
5,661.7 6,259.4 | 6479.9 | 6,690.4 | 6,840.7 7,181.3 | 7,271.7 | 7,341.9 7,452.1
1,297.1 854.2 | 866.7 | 906.1 | 925.2 969.1 | 980.5 | 989.3 1,003.3
6,958.8 7,013.6 | 7,346.6 | 7,596.5 | 7,765.9 8,150.4 | 8,252.2 | 8,331.2 8,455.4
575.7 699.8 | 7480 | 796.0 ! 850.0 077.0 | 1,021.0 | 1,060.0 1,124.0
10,192.0 11,180.2 § 11,663.2] 12,346.1 | 12,967.5 14,744.4 | 15,340.1 | 15,758.8 17,105.7
A |
4
o "
186




FORM C: SUMMARY OF BONDING CAPACITY

(*Indicates figures in thousands of dollars)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9 10
300 YEAR 65 66 67 ‘68 69 "70 71 12 73 74

Assessed Valuation *
301 (Form B, Line 201)

302 Other Variables *

Total
Capacity Base *
303 (Line 301+Line 302)

Bonding Capacity
304 Percentage

Gross
. Bonding Capacity *
305 ine 304xLine 303)

Oumintd
. utstandin;
306 Indebtednegs.s*

Retirement Schedule—
307 Existing Debt *

Net Bondmg
Capacity *
308 {Line 305-Line 306)

Proposed Bonded
309 Indebtedness *

Retirement Schedule—
310 Proposed Debt *

Net Bondmg
a
311 | e oL ine 300)




8 9 10 11 12 13 14 15 16 17 18 19 20
72 73 14 75 76 17 78 79 '80 81 ’82 ’83 "84
18439 ] 20974 | 23641 | 26444 | 29387 ) 32475 35,730 ) 39,158 42,764 | 46,553
8,666 9858 | 11,111 ] 12429} 13,812} 15263}] 16,793 | 18,404 | 20,099 ] 21,880
27,105 | 30,832} 347752 | 38.873 | 43,199 47,738] 52,523 | 57.,562| 62,863 | 68,433
10% 10% 10% 10% 10% 10%% 10% 10% 10% 10%
2,711 3,083 3,475 3,887 4,320 4,774 5,252 5,756 6,286 6,843
177.6 170.5 163.2 155.5 147.4 139.1 130.4 121.4 111.9 102.0
6.7 7.1 7.3 7.7 8.1 8.3 8.7 9.0 9.5 9.9
2,535.4 F 29125 | 3,311.8 | 3,731.5 | 4,172.6 | 4634.9 | 5,121.6 | 5,634.6 | 6,174.1 | 6,741.0
1,000.¢ | 900.0 800.0 2,700.0 § 2,360.6 ¢ 1,2¢5.0 7 1,200.0 ! 1.660.0 ; 1,150.0 | 700.0
— 100.0 100.0 100.0 400.0 400.0 400.0 400.0 450.0 450.0
1,533.4 | 2,012.5 | 2,511.8 | 1,031.5 | 1,872.6 | 2,734.9 | 3,621.6 | 4,034.6 | 5,024,1 | 6,041.0
{
18§ y
B W N




FORM D: SUMMARY OF FISCAL PROJECTIONS
(*Indicates figures in thousands of dollars)
VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9 10
400 YEAR 65 66 67 68 69 70 71 72 WE 114 ;
Total Revenue *
_405 (Form B, Line 230) 11,
Total Operating
Expenditures *
410 (Form A, Line 107) 26
Total Revenue
- from Bonded
415 Indebtedness * 1
aymentson
Pnncipal—Emstin% *
421 (Form C, Line 307)
Interest Payments—
422 Existing *
Payments on
Principal—Proposed *
_423 (Form C, Line 310)
Interest Payments—
424 Proposed *
- Total .
_ Bond Payments *
425 (Sum Lines 421-424) 1
Eotal Sa ital . ;
xpenditures
430 (Form A. Line 103) 50
Total Income *
440 (Line 405+Line 415) 12
Total Ex1penses ®
450 (Lines 410, 425, 430) 27
Cash Flow *
460 (Line 440-Line 450) -14
(Line §70, 160
azo__ | (e 47017460) 30,148,7) 15




1 8 9 10 11 12 13 14 15 16 17 18 19 20

71 72 73 74 ‘75 76 7 78 79 "80 81 '82 83 "84

11,662.2] 12.348.1] 12,967.5] 13.570.2} 14,179.1| 14,747.4{ 15,345.1} 15,763.8] 16,523.1} 17,112.7

26,630.0} 28,801.0| 31,578.0| 33,354.0% 35,782.0{ 38,222.0{ 40,852.0] 43,398.0; 45,995.0] 48,912.0

{

1.0G0.¢ — - - 2,000.0 - - 500.0 - -
6.7 7.1 7.3 1.7 8.1 8.3 8.7 9.0 9.5 9.9
3.5 3.4 3.1 2.8 2.6 2.4 2.3 2.1 2.0 1.8
0 100.0 100.0 100.0 400.0 400.0 400.0 400.0 450.0 450.0
0 1.10.0 130.0 120.0 600.0 550.0 500.0 450.0 450.0 400.0

10.2 250.5 240.4 230.5 1,010.7} 960.7 911.0 861.1 911.5 861.7

508.1 971.9 585.0 250.0 250.0 - - - - -

12,662.2) 12,348.1§ 12,967.5] 13,570.2] 16,179.1{ 14,747.4] 15,345.1} 16,263.8] 16,523.1| 17,112.7

27,143.3] 30,029.4] 32,403.4| 33.834.5] 37,042.7] 39,182.7] 41,763.0] 44,259.1} 46,906.5]| 49,773.7

-14,486.1|-17,681.3{-19,435.9]-20,264.3]-20,863.6|-24,435.3|-26,417.9 |-27,995.3|-30,383.4 |-32,661.0

30,1-18.7} 15,662.6 - 2,018.7]-21,454.6|-41,718.9|-62,582.5[-87,017.8}-113435.7{-141,131.0}-171,814.4}-204475.4




FORME: BUILDING COST
VARIABLE
LINE NAME 1 2 3 4 5 ] 7 8 9 10
1 YEAR 65 ‘66 67 '68 69 70 71 P2 73 74
2 BCI 281 288 293 304 325 344 375 402 436 467
2a
2b
3 % /A BCI 2.5 1.7 3.8 6.9 5.8 9.0 12 8.5 7.1 1
3a
3k
Current Building
4 Cost (CBC) 17
Detlated Bidg. Cost
(Line 4 =Lin¢ 2
5 Col. 10} 31
Future Bldg. Cost ‘
6 (Line 2xLine 3) 18
6a 1&
&b 1




8 9 10 11 12 13 14 15 16 17 18 19 20
_ 72 73 14 75 16 77 78 79 '80 81 82 83 84
) 1402 436 467 502 539 | 579 621 667 717 770 | 825 888 954
] 504 545 | 588 635 686 741 800 | 864 934 1008
_ 500 530 | 557 579 602 627 652 | 678 705 733
172 8.5 7.1 7.4 7.4 7.4 74 74 7.4 7.4 7.4 7.4 7.4
8 8 8 8 8 8 8 8 8 8
B 7 6 5 4 4 4 4 4 4 4
) 175,000 | 700,000
$7a1 | 1,498.9
] 188,114 807,923
183,863 | 816,911
i 187,365 | 794,427
;
192




FORM F: TOTAL EMPLOYEES
VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9

1 YEAR ’65 ’66 67 ’68 ’69 70 71 72 73
Total

2 Employees — 798 970 1205 1360 1463 1664 | 1879 2010
Teachers

3 (Facility Component) 438 538 668 778 854 899 967 1020
Emp_/Teacher Ratio

4 (Line 2 = Line 3) 1.82 1.80 1.80 1.74 1.71 1.85 1.94 1.97




10 11 12 13 14 15 16 17 18 19 _20
"4 15 76 17 18 79 80 | 81 82 '83 "84
2128 2194 | 2259 2304 2346 2382 2407 | 2433 2456 2473 2489
1120 1155 | 1189 1213 1235 1254 1267 | 1281 1293 1302 1310
1.90 1.90 | 1.90 1.90 1.90 1.90 1.90 ] 1.90 1.90 1.90 1.90

194




FORMF.1: TOTAL EMPLOYEES/ALTERNATIVE

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR 65 ’66 67 68 ’69 70 71 72 73
2 t 1 2 3 4 5 6
t
3 (average Line 2) 4
(t-t)
4 {Line 2-Line 3) -3 =2 -1 0 1 2
5 l(.me 4)2 9 4 1 0 1 4
2 (tt
6 (Suxgl f.me 5) 26
Employees
7 -+ Teachers 1.8 1.74 1.71 1.85 | 1.94 1.97
Average EJT = X
8 (Avggge ine 7) 1.84
(e
9 Lme 4x me 7) -5.4 -35 1.7 0 +1.9 +3.9
(t-t) e (E
10 (Sum im 9{” 9
11 (Line 1C! -_- Line 6) .0346
txB
12 (Line 3xLine 11) .1385
YI-;:AR ? 2, ? 9, 2 b o P 2 H} ‘
13 | {Line 1) 65 66 67 68 69 70 71 72 73
YEAR t
14 (Line 2) 1 2 3 4 5 6
oxX~t B
15 (Line 8-Line 12) 1.7 1.7 1.7 1.7 1.7 1.7
ﬁ o t
16 (Line 11xLine 14) .035 .07 .105 14 | 175 21
OX(-teB + Bet
17 (Line 15+Line 16) 1.74 1.77 1.81 1.84 | 1.88 1.91
S 190
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FORM G: SALARIES AND BENEFITS

(* indicates figures in thousands)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR 65 ’66 67 68 69 70 "1 M2 "3
Total (t) ‘
2 | Employees 798 970 | 1,205 | 1,360 | 1,463 1664 | 1879 | 2010
Total Salaries
3 | and Benefits * 3,372.1) 4,154.5| 5,198.2] 7,990.1| 11,476.4] 13,173.5| 15,512.3] 16,941.0 | 18,654.8
Avg. Sal. & Ben.=(Y) ‘
4 (Line 3—+Line 2) 5,205 6,100 6,630 8,438 9,004 9,322 9,015 9,281
Per Capita
5 | Income Proj.= (X) 3,320 3450 | 3575 | 3,675 | 3,765 3776 | 3828 | 3980 | 4,125
InY
6 | Natural Log Line 4 8.55642) 8.71605| 8.79936| 9.04074| 9.10498] 9.13992| 9.10610| 9.13652
ZInYy=n
7 | (Avg. Line 6) 8.9738
X)
8 Avg-(Lme5 3824
(X=X)
9 | (Line 5-Line 8) : -374 ~249 -149 -59 -48 4 156 301
X-X)2
10 | (Line 9)2 139,876 62,001f 22,201 3,481] 2,304] 16 24,336| 90,601
Sum (X~X)2 *
11 | (Sum Line 10) 526.3
=X) (InY)
12 Line 9xLine 6) -3,200.1| -2,170.3} -1,311.1{ -5334 | -437.0] 36.5 1,420.5| 2,749.8
Sum (X~X slnY)
13 (Sum Line 12 189.3
B
14 (Line 13--Line 11) .0003
Be X
X= InY~BX
16 (Line 7-Line 15) 1.8266
nY = X + BX
Line 16 + _
17 ine 14 x Line 15)]

Antilog InY
18 (Antilog Line 17)




.10 11 12 13 14 15 16 17 18 19 20
74 15 16 i 18 79 '80 ‘81 ’82 '83 "84
2,128 2,194 2,259 2,304 2,346 2,382 2,407 2,433 2,456 2,473 2,489
0,347.9] 20,393 21,840 § 23,865 24,816 26,357 27,.859| 29,456 30,884} 32,273 | 33,875
9,562
4,250 4,380 4,500 4,700 4,800 4,950 5,100 5,250 5,375 5,500 5,640
3.16535
426
181,476
3,904.4
9.1406 | 9.1766 | 9.2366 | 9.2666 | 9.3116 | 9.3566 | 9.4016 9.4395 | 9.4766 | 9.5186
9295 9668 10358 10578 11065 11574 12107 12575 13050 13610

108




FORMH: SUPPLIES AND SERVICES

(*Indicates figures in thousands of dollars)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR '65 66 67 68 69 70 71 72 73
2 Enrollment 8,482 | 10,351 | 12,420 | 14,888 | 16,990 | 18,272 | 19,232 | 20,109 | 21,053
Cost - Supplies
3 and Services * 1,0184 | 1,465.8 1,645 2,333 2,754 3,189 4,022 4,386 5,087
Cost/Student
4 (Line 3--Line 2) 120.1 141.6 1324 156.7 162.0 174.5 209.1 218.1 241.6
{t)~(t-1)
5 A\ Cost/Student 215 92 24.3 5.3 12.5 24.6 9.0 23.5
% Cost/Student
6 | (Line 5--Line 4) .152 069 .155 038 .072 .118 041 .097

Average % Cost/[Stu.
. (TR

Projected % Change
8 (Line 7 + 1)

Future Year I.D.
9 (Year = t)

oner{t
10 (Line 8)

Projected Cost/Stu.
(Line 10xLine 4;
11 Col. 10)

Q 199




11 12 13 14 15 16 17 18 19 20
75 76 77 78 79 '80 81 82 '83 84
22.150 | 22675 | 23,050 | 23,400 | 23,700 | 23900 | 24,125 | 24,300 | 24450 | 24575
‘ 6,237 | 6961 | 7,713 | 8538 | 9425 | 10,363 | 11,396 | 12,514 | 13722 | 15,037
"‘58.4 |
':.116.8
i.oss
.090
1.09 1.09 1.09 109 | .1.09 1.09 1.09 1.09 1.09 1.09
1 2 3 4 5 6 7 8 9 10
1.09 1.188 | 1295 | 1412 | 1539 | 1678 | 1828 | 1993 | 2172 | 2368
281.7 3070 | 3346 | 3649 | 397.7 | 4336 | 47231 5150 se12 | 6119




FORM1.1:

LINEAR GROWTH OR DECLINE
VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR ’65 ’66 67 ’68 ’69 70 71 72 73
2 t B! 2 3 4 5 6 7 8 9
t
3 (Avg. Line 2) 5.5
ket
4 {Line 2-Line 3) ~-4.5 -35] —25 -1.5 -5 5 1.5 25 35
add |
5 (Line 42) 20.25 12.25| 6.25 2.25 .25 25 225 6.25 12.25
2(t-02
6 (Sum Line 5) 82.5
Structures .
7 (ST) 600 800! 900 1,200 1,300 1,400 2,000] 2,100 2,600
Avg. ST=CX
8 (Avg. Line 7) 1,570
(t-£) x (ST)
9 (Lire 4 x Line 7) -2,700 { -2,800| ~2,250 -1,800 ~650 700 3,000 5,250 9,100
2 [(t-t) x (ST)]
10 (Sum Line 9) 20,450
B
11 (Line 10 -+ Line 6) 248
TxB
12 (Line 3xLine 11) 1,364
YEAR
13 (Line 1) 65 ’66 67 68 ’69 70 71 72 73
; .
14 (Line 2) 1 2 3 4 5 6 7 8 9
X-(tx B)
15 (Line 8-Line 12) 206
.o tx ﬁ
16 (Line 14xLine 11) 248 496 744 992 1,240 1,488 1,736 1,984 2,232
n
ST §
17 (Line 15+Line 16) 454 702 950 1,198 1,44¢ 1,694 1,944 2,190 2,438




20

11 12 13 14 15 16 17 18 19

14 5 76 17 78 79 80 81 82 83 84
0

45
20.25
2,800
1,600
14 15 5 i 8 79 80 81 82 83 84
0 11 12 13 14 15 16 17 18 19 20
2480 § 2,728 2,976 3,224] 3,472 3,720 3,968 4,216 4,464 4,712 4,960
1,686 2,924 3,182 3,430] 3,678 3.926 4,174 4,422 46700 4,918 5,166

202




FORM 1.2: NONLINEAR GROWTH

VARIABLE

LINE NAME 1 6 7 8 9
1 YEAR 70 7 72 73
2 t 1 2 3 4

t
3 (Avg. Line 2) 3
t—t)=x
4 Line 2-Line 3) -2 -1 0 1
)
5 (Line 4)2 4 1 0 1
2 x2
6 (Sum Line 5) 10
7 Structures (ST) 1,500 1,850 | 1,875 2,100
Upper Limit
8 (K) 2,400
. K|ST,
9 (Line 8-+~ Line 7) 1.6 13 1.22 1.14
K/ST -1
10 (Line 9-1) .6 3 22 14
In (K/ST-1)=Y '
11 (In Line 10) -.051 ~1.2 -1.51 . ~1.97
Y =
12 (Avg. Line 11) -1.43
- Y x .
13 (Line 11xLine 4) +.102 +1.20 0 -1.97
2Yx
14 (Sum Line 13) -3.078
Tyx =~ 2x2 = B
15 (Line 14 -~ Line 6) -.3078
Bxt
16 (Line 15xLine 3) ~.9234
17 YEAR 70 71 72 73
18 t 1 2 3 4
. ox-BE
19 (Line 12-Line 16) -.507 -.507 -.507 -.507
. B t-
20 (Line 18xLine 15) ~-3078 | -.6156 | -.9234 |-1.2312
21 Line 20+Line 19 -.8148 |-1.1226 |-1.4304 |-1.782
Antilo7 Line 21
22 (K/ST-1) 4427 .3254 .2392 .1683
Line22 +1 '
23 K/S’l"r 1.4427 | 1.3254 | 1.2392 | 1.1683 -
ST
24 (Line 8 == Line 23) 1663.5 | 1810.7 | 1936.7 | 2054.3




20

) 11 12 13 14 15 16 17 18 19
4
i
|
)0
)
)
75 ’76 17 78 ’79 ’80 81 ’82 ’83 ’84
6 7 8 9 10 11 12 13 14 15
=507 -.507 -.507 ~.507 ~507 ~.507 -~.507 ~.507 ~507 ~.507
-~1.8468 | ~2.1546 | -2.4624 | -2.7702 | -3.078 | -3.3358 | --3.6936 | -4.0014 | -4.5092 | -4.617
--2.3538 | —-2.6616 | ~2.9694 | -3.2772 | -3.585 | -4.8928 | -4.2006 | -4.5084 | -4.8162 | -5.1240
3 .0950 .0698 .0513 0377 0277 0204 01498  .01103 .00809] .0059
3 1.0950 1.0698] 1.0513 1.0377] 1.0277] 1.0204] 1.01498 1.0110 1.00809] 1.00595
2 2191.7 2243.4| 22829 2312.8] 2335.3] 2352.0] 2364.6 2373.8| 2380.8 1 2385.8

20




FORM 1.3: NONLINEAR DECLINE

VARIABLE
LINE NAME 1 4 5 6 7 8 9
1 YEAR 68 69 70 71 72 73
2 t 1 2 3 4 5 6
t
3 (Avg. Line 2) 4
t-t = x -
4 (Line 2-Line 3) -3 -2 -1 0 1 2
. X2
5 (Line 4)2 9 4 1 0 1 4
x2
6 (Sum Line 5) 28
7 Structures (ST) 6,000 5500 | 5,200 5,100 | 4,900 4,700
Lower Limit
8 (M) 3,000
ST-M = E'
9 (Line 7-Line 5) 3,000 2,500 2,200 2,100 1,900 1,700
Maximum ST
10 (K) 6,500
K-M = K'
11 (Line 10-Line 8 3,500
] EI
12 (Line 11 =~ Line 9) 1.1667 | 1.4 1.591 1.6667 | 1.8421 | 2.0588
K'/ELN
13 (Line 12—1) 1667 A4 591 6G57 .8421 | 7.0588 :
log (K'/E'1) = Y
14 (log Line 13) ~1.7921 | -.9163 ~5261 ~.4055 | ~.1719 0572
Y
15 (Avg. Line 14) ~4953
Yx
16 (Line 14 x Line 4) 8.8841 5.376 1.8326 5261 0 1719 1144
1 2 Yx
{Sum Line 1!;) 8.8841
2 ¥x = Zx“=B
18 (Line 17+ Line 6) | 3173
Bt
19 {Line 18 x Line 3) | 1.2692
20 YEAR 68 '69 70 "1 72 73
t
21 (Line 2) 1 2 3 4 5 6
Y- Bt= Cx
22 (Line 15 - Line 19) -1.765 ~1.765 | -1.765 | -1.765 | -1.765 -1.765
Bt
23 (Line 21 x Line 18) 3173 .6346 9519 1.2692| 1.5865 1.9038]
N
Y
24 (Line 23+Line 22) -1.4477 | -1.304 }-.8131 |-.4958 |-.1785 .1388
£ntilog of 'Y"
25 (Antilog Line 24) 2351 .3230 4435 .6091 8365 |1.1489
Antilog of ¥ +1
26 (Line 25 + 1) 1.2351 }1.3230 |1.4435 | 1.6091 | 1.8365 | 2.1489
A
K’ + Antilog of Y+1
27 (Line 11 <+ Line 26) 2833.7 | 2645.5 2425 2175 1906 1629
) a d
{Antilog Y+1)+M
28 ?l‘.hez‘l-ffhe sf 200 5834 5646 5425 5175 4906 4629 -




11 12 13 14 15 16 17 18 19 20
s "5 "6 "1 "8 "9 '80 '81 '82 '83 '84
3
9
4,500
1,500
2.3333
1:.3333
2877
8631
"74 75 "6 "7 "8 79 '80 81 '82 '83 '84
1 8 9 10 11 12 13 14 15 16 17
-1.765 ~1.765 -1.765] ~1.765 -1.765 ~1.765 ~1.765 -1.765] -1.765 ~1.765 -1,765
2.2211) 2.5384 2.8557 [3.173 3.4908 3.8076 41249 4.442214.7595 5.0768 5.3941
4361 1734 1.0907 ]1.408 1.7253 2.0426 2.3599 2.6772] 2.9945 3.3118 3.62981
1.5779 2.1671 29764 [4.0878 5.6142 7.7106 10.5899 14.5443| 199754 27.4345] 37.6789
25779 3.1671 3.9764 ] 5.0878 6.6142 8.7106 | 11.5899 15.5443 | 20.9754 | 28.4345 38.6789
1105 880.19 687.9 529.2 401.8 302 225 167 123 90.488
4105 3880 3688 3529 3402 3302 3225 3167 3123 3091

206



FORMJ: REAL PROPERTY TAX REVENUE

(*Indicates figures in thousands of dollars)
VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR '65 '66 67 '68 '69 70 71 72 73
2 Structures (ST) 600 800 900 1,200 1,300 1,400 2,000 2,100 2,600
Assessed .
3 Valuahon (AV) 2,136 3,157 3,784 5772 6,468 7191 | 11,641 | 12,394]155%8
nge - Structures
4 [(Line 2(t)-
Line 2(t-1)] 200 100 300{f 100 110 600 100 500
AV Per _
5 Demolished Unit 2,200 2,300 2,300 2,500] 2,600 2,800 2,800 2,800 2,900
6 Demolished Units — —40 —20 -35] =20 -15 -25 -40| -25
AV Loss * |
1 {Line 5xLine 4 (6)] -92 —46 -87.5| —52 -33.6 ~70| -2} -725
g | NewUnits 240 120 335 120 115 625 140] 550
9 AV~ ALl New Units * 1,113 694 | 20755] 748 756.6 4,520 865] 3,329
AV Per New Unit
10 {Line 9-+Line 4 (8)] 4,640 5,780 6,200f 6.230 6,580 7,230 6,180] 6,340
Change AV-New Unlt#
11 [(Line 10) t-(t-1)] 1,140 420 30 350 650 | -~1,050 160
Rttien oflCl ange (r)
t
12 | [Ene 148500 ) 25 011 o004 .06 10 -14] .03
13 Projection r+ 1
14 Future Years (t)
15 (c+ 1)t
Project AV
16 Per New Unit
AV Gain
17 {(Line 16xLine 4(8)]
Projected Net AV*
18 (Line 17-Line 7)
AV for Sample of
19 Existing Units 510 521 541 554 567 583 600 605 637
Historic Growth Rate
20 [(ane 19(t‘-'-19(t 1)1 1.02 1.04 1.02] 1.02 1.03 1.03 1.01] 1.05
Growth Rate
Minus One
21| (Line 17-one) 02 04 02l 02 .03 03 01 05 |f
Tax Rate Per |
22 Hundred AV 4.81 4.81 5.05 5.05| 5.36 5.36 5.36 5.36] 5.36
Taxes Levied *
23 (Line 22xLine 3) 102.7 151.8 191.1 291.5| 346.7 385.4 624.0 664.3] 8350
o4 Collection Rate 90 91 91 92 .92 92 92 95 95
Taxes Collected *
25 (Line 24xLine 23) 92.4 138.1 1739 268.2] 319.0 354.6 574.1 631.1] 1793.3




10 11 12 13 14 15 16 17 18 19 20
"4 s | e | mr | 8 | 19 g0 | 81 | 82 | 's3 | ‘84

j 2,800 2.897 3,136 3,375 3.614] 3,853 4,092 4,331 4,570] 4,809 5,048

{7,143 18,561 21,195 24,006 27.,023] 30,286 33,784 37,563 41,631} 46,114 51,031

' 200 97 239 239 239 239 233 239 239 239 239

‘2900 | 3,000 3,000 3,000 3.300] 3,300 3,300 3,300 3,300] 3,300 3,300

: ~55 -50 -50 -50 -50 =50 50 =50 =50 -~50 -50

-159.5 -150 ~150 ~150 -165 ~165 -165 ~165 -165 -165 -165

255 147 289 289 289 289 289 289 289] 289 289
:1,724.5
- 6,760
420
07

1.06 1.06 1.06 1.06 1.06 1. 1.06 1.06 1.06 1.06

1 2 3 4 5 6 7 8 9 10

1.06 1.14 1.19 1.26 1.34 1.41 1.50 1.59 1.74 1.89

7,165 7,706 8,044 8,518] 9,058 9,532 10,140 10,748] 11,762 12,797

1,053.3 2,227.0 2,324.7 2,461.7] 2,617.7 2,754.7 2,930.5 3,106.2} 3,399.2 3,698.3

903.3 2,077.0 2,174.7 2,296.7] 2,452.7 2,589.7 2,765.5 2,941.2) 3,234.2 3,533.3
643
1.01

.01 .03 .03 .03 .03 .03 .03 .03 .03 .03 .03

5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36 5.36

918.9 9949 1,136.1 1,286.7 1,448.4]1,623.3 1,810.8 2,0134 2,231.4f 2,471.7 2,735.3

95 .95 .95 .95 95 .95 .95 95 95 .95 95

873.0 945.2 1,079.3 1,2224 1,375.0) 1,542.1 1,720.3 1,912.7 2,119.8] 2,348.1 2,598.5

| e 1

03




FORMK: SALES AND OTHER LOCAL TAXES

(* Indicates figures in thousands)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR ’65 ’66 67 68 '69 70 71 72 73
Commercial
2 Units (CU) 10 10 10 11 11 12 ° 12 14 20
cu
3 (Avg. Line 2) 13.5
Cu -C.'v
4 (Line 2-Line 3) -3.5 -3.5 -3.5 -2.5 -2.5 -15 -1.5 5 6.5
CU- CL
5 Line 4) 12.25 12.25 12.25 6.25 6.25 2.25 2.25 .25 42.25
2 (CU-CU)2
6 (Sum Line 5) 228.5
Sales Taxes *
7 (ST) 4 6 9 10 14 16 19 28 30
Avg. ST=OX *
3 (Avg Line 7) 174
cu-~ c
9 Line 4x -14 -21 -31.5 ~25 -35 24 -28.5 14 195
2 [(CU-CU) (ST)] *
10 (SL(m Line 9; T)] 467
B
11 (Line 10 —+ Line 6) 2,044
cu B
12 (Line 3xLine 11) 27,594
13 YEAR 65 66 67 68 69 70 71 72 "3
cu
14 (Line 2) 10 10 10 11 11 12 12 14 20
oxCU B
15 (Line 8-Line 12) -10,194
A

CUxB
16 (Line 14xLine 11) 20,440 20,440 20,440 22,484) 22,484 24,528 24,528 28,616} 40,880

fO(-CU B)+(CUxB)
Line 15+Line 16) 10,246 10,246 10,246 12,290} 12,290 14,334 14,334 18,422| 30,686

17

209




10 11 12 13 14 15 16 17 18 19 20
14 5 76 ki 78 Yy '80 '81 82 '83 '84
25 25 25 26 27 28 28 28 29 29 30
11.5
132.25
38
437
| "4 5 76 ki 78 79 '80 '81 '82 '83 '84
25 25 25 26 27 28 28 28 29 29 30
51,00 | 51,100 | 51,00 | 53,144] 55,188 57232 | 57,282 ) 57,232 59,276} 59,276 | 61,320
10,096 | 40,096 | 40,096 | 42,950)44,994 | 47,038 | 47,038 | 47,038 49,082 49,082 | 51,126

Al o v

10




FORM L: ACTIVITIES FEES

(* Indicates figures in thousands)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR 65 66 67 68 ’69 70 "1 72 73
2 | Enroliment (E) 8482 | 10351] 12420| 14,888) 16,990 | 18272 | 19232 20,109 | 21,053
E
3 | (Awg. Line 2) 16,340
_E-E
4 (Line 2-Line 3) -7,858 | -5,989] -3920] -1,452 650 1,932 2,892 3,769 4,713]
E-E)2, +* .
5 ane 4)2 62,4001 36,000] 15,200 2,108 423 3,732 8,363 14,400] 22,100}
2 (E-E)2 '
6 (Sum Line 5) 234,800,000

7 | Activities Fees (AF) 82,701| 123,303| -141,768| 204,189| 257,137 278,610| 346,568] 364,765| 370,463

AF =Cx
8 | (Avg. Line 7) 259,360
E-E) (AF) *
9 Line 4xLine 7) ~645,100 }~739,800 |~553,000 |-306,300 | 180,000 | 529,300 |1,005,100{1,386,200/1.741,400|4
2(E-E) (AF) J,
10 (Sum Line 9) 4,845,50¢,000
A
B
11 (Line 10 -:- Line 6) 20.6
— A
E B
12 (Line 3xLine 11) 336,604
13 YEAR 65 '66 67 68 69 70 71 72 73
E
14 | (Line2) 8,482 | 10,351 | 12,420 | 14,888 | 16,990 | 18,272] 19,232| 20,109 [ 21,053
ox -EB
15 | (Line 8-Line 12) ~77,244

Ex B
16 (Line 14xLine 11) 173,033 | 213,231 | 255852 | 306,693 | 349,994 | 376,403 | 396,179 | 414,245 | 433,692

—A A
OCEB)+(ExB)
17 Line 15+Line 16) 95,789 | 135,987 | 178,608 | 229,449 | 272,750 | 299,159 | 318,935 | 337,001 | 356,448

211




10 11 12 13 14 15 16 17 18 19 20
4 75 76 77 78 79 ’80 81 82 83 84
A21,600 22,150 | .22,675 ] 23,050 ] 23,400 ] 23,700 | 23900 24,125] 24300| 24,450 | 24,575
. 5,260
28,100
424,100
1247,700
Yoy 75 76 ki 78 79 '80 81 82 '83 84
521,600 22,150) 22,675 | 23,050 ] 23400} 23,700| 23900| 24,125 24,300| 24,450 | 24,575
'l:i4,960 456,290 { 467,105 | 474,830 | 482,040 | 488,220 | 492,340 496,975' 500,580 | 503,670 | 506,245
l"67,716 379,046 | 389,861 | 397,586 | 404,796 | 410,976 | 415,096 | 419,731 | 423,336 | 426,426 | 429,001
€]
212




FORMM: EARNINGS ON INVESTMENTS

{*Indicates figures in thousands of dollars)

VARIABLE
LINE NAME ) 2 3 4 5 6 7 8 9
1 YEAR ‘65 '66 67 68 '69 70 71 72 13
2 Total Taxes * 112.8 166.7 201.7] 303.9 343.4 382.1 611.8] 659.1 823.3
3 Interest Earnings 3,497 5,501 6,656 6,990 9,272 | 10,317 | 10,401] 8,568 | 32,109
Ea_rnin§s -+ Taxes
4 (Line 3=~ Line 2) 031 033 033] .023 027 027 017 .013 .039
Average Earnings
5 (Lineag1+n) i 027
Projection of
6 Earnings
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11 12 13 14 15 16 17 18 19 20
EENENEEE 79 | g0 | 81 | 's2 | 83 | ‘84
911.0 977.6 1,109.8} 1,247.6] 1,392.2 1544.3] 1,704.0f 1,871.3 1,963.5] 2,233.4|] 2,428.3
i:24,597

.027
26,395 29,965 33,685 37,589 41,696 46,008 50,525 53,014 60,302 65,564
214




FORM N: STATE AID BASED ON ENROLLMENT

(* Indicates ﬁggnes in thousands

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR '65 '66 67 '68 69 70 71 72 73
2 | Enrollment (E) 8,482 | 10,351 | 12,420 14,888 16,990 } 18,272 | 19,232] 20,109] 21,053
E
3 | (Aw. Line 2) 16,340
E-E
4 | (Line 2-Line 3) 7858 | 5989 | 3,920 1,452 650 1,932 2,892 3,769] 4,713
E -~ §;2 * .
5 Line 4)2 62,400 | 36,000 | 15,200 2,108 423 3,732 8,363] 14,400} 22,100
2 (E-E)2
6 | (Sum Line 5) 234,300,000
State Aid *
7 1 (S4) 861.5 | 1,214.8 | 2,361.2] 3,034.8/3,851.7 | 4,142.4 | 5,604.1| 6,162.2|6,497.5
SA =Ox
8 (Avg. Line 7) 4,150,620
zE -E) (5A) *
9 Line 4xLine 7) -6,805,9004-7,288,800/-9,208,700-4,552,200} 2,696,200{7,870,600 | 16251900{ 23416400|30538300}4
2(E -E) (SA) *
10 (Sum Line 9 94130000
A
11 (Line 10 —:— Line 6) 400.9
EB *
12 | (Line 3xLine 11) 6,550.7
YEAR
13 (Line 1) '65 ‘66 X '68 '69 70 71 72 73
Enrollment
14 [ (Line2) 8,482 | 10,351 | 12,420 | 14,888 | 16,990 | 18272 | 19,232 | 20,109 | 21,053
O¢-EB  *
15 | (Line 8-Line 12) -2,400.1

ExB *
16 (Line 14xLine 11) 3,400.4 | 4,149.7| 4,979.2| 5968.6 | 6811.3] 7,325.2| 7,710.1| 8,061.7 | 8,440.1
( O¢—EB) + (Ex B) *
17 |(Line 15 + Line 16) 1,0004 | 1,749.7 | 2,579.2| 3,568.6 | 4,411.3 | 4,925.2| 5,310.1 | 5,661.7 | 6,040.1

21?




10 11 12 13 14 15 16 17 18 .19 20
74 "5 76 i 78 "9 '80 81 82 83 84
21,600 | 22,150 | 22,675 | 23,050 | 23,400 | 23,700 | 23,900 | 24,125 | 24,300 | 24,450 | 24,575
5,260

28,100

7,776.0

1212800

i

4 75 76 Wi 78 79 '80 '81 '82 '83 84
21,600 | 22,150 | 22,675 | 23,050 | 23,400 | 23,700 | 23,900 | 24,125 | 24,300 | 24,450 | 24,575
b,659.4 8,879.9 | 9,090.4 | 9,240.7 | 9,381.1 | 9,501.3 | 9,581.5 | 9,671.7 | 9,741.9 | 9,802.0 | 9,852.1
b

6,259.4 | 6,479.9 | 6,690.4 | 6,840.7 | 69811 | 7,001.3 | 71815 | 7,271.7 | 7,341.9 | 7,402.0 | 7,452.1




FORM O: STATE AID BASED ON ASSESSED VALUATION

(*Indicates figures in thousands of dollars)

VARIABLE
LINE NAME 1 2 3 4 5 6 7 8 9
1 YEAR 65 66 67 ’68 69 70 71 72 "3
la | Enrollment (E) 8482 | 10,351 | 12,420]14,888 | 16,990 | 18,272 | 19,232 20,109 21,053
Assessed Valuation *
1b (AV) 2,136 3,157 3,784 5,772 6,468 7,191 11,641 12,394] 15,578
State Aid * .
1lc (5A) 861.5 | 1,214.8 | 2,361.2]3,034.8 | 3,8517 | 4,142.4 | 5,604.1| 6,162.2]6,497.2
SAIE | |
1d (Line 1c <+ Line 1a) 101.6 117.4 190.1] 203.8 226.7 226.7 291.4 306.4| -308.6
AV[E
2 (Line 1b - Line 1a) 252 305 305 388 381 394 605 616] 740
AVJE
3 (Avg. Line 2) 478
zAV/E AV/E;
4 Line 2-Line 3 ~226 -173 -173] -90 -97 -84 127 138 262
iAV/E éw/E)2
5 Line 4) 51,076 | 29,929 | 29,929| 8,100 9,409 7,056 | 16,129| 19,044| 68,644
E(AV/E AV/E)2
6 (Sum Line 5) 339,172
SA[E
7 (Line 1d) 101.6 117.4 190.1]| 203.8 226.7 226.7 291.4 306.4] 308.6
SAJE = OX
8 (Avg. Line 7) 233
{AV/E AV/E_)(SA/E)
9 Line 4xLin 92.961.6 |-20,310.2 }-32,887.3 |18,342 }21,989.9 |-19,042.8 | 37,007.8| 42,283.2| 80,853.2
2 (AV/E-AV[E)(SA/E)
10 (Sum Line 9) 138,370.4
B
11 (Line 10 =~ Line 6) 408
| LAVE - B
12 (Line 3xLine 11) 145
13 Y¥EAR 65 66 67 68 '69 70 1 72 73
AV/E
14 (Line 2) 252 305 305 388 381 394 605 616 740
OX- AVIE B
15 (Line 8-Line 12) 38
_AVIE B ‘
16 (Line 14xLine 11) 102.8 124.4 124.4| 158.3 1555 160.8 246.8 251.3] 301.9
(Ox-AV]EB)+(AV/EsB) ~
17 (Line 15 + Line 16)* 1,194 1,677 2,012] 2,844 3,296 3,636 5,481 5812 17,158
0 217
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L0 11 12 13 15 16 17 18 19 20

74 75 76 77 78 79 80 "81 82 ’83 84

:

4600 | 22,150 | 22675 ] 23,050] 23,400 -| 23,700 | 23,900 | 24,125| 24,300} 24,450 | 24,575
'143 | 18,434 | 20,974 | 23,641| 26,444 | 29,387 | 32,475 | 35,730| 39,158] 42,764 | 45,553
76.0

160.0

794 832 925 | 1,025.6] 1,130 1,240 1,359 1,481 1,611 1,749 1,894
316

,856

360

3,760

4 5 76 77 78 "79. 80 81 82 '83 84

794 832 925 1,026] 1,130 1,240 1,359 1,481 1,611] 1,749 1,894
24.0 339.5 377.4 418.6] 461.0 505.9 554.5 604.3 657.3 713.6 772.8
",319 8,373 9419| 10,534] 11,677 | 12,803 | 14,173 | 15488) 16,889 18,386 | 19,930

218
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10 11 12 13 14 15 16 17 18 19 20

74 75 | 6 | ir | 18 | e 80 | 81 g2 | 83 | 84

‘a1600 | 22150 | 22675 | 23050| 23400 | 23700 | 23900 | 24125 | 24,300 24,450 | 24575
2590 | 21710 | 20478 | 81.63 32,760 | 34,626 | 36,185 | 37.804| 39,245| 40,611 | 41,632
6998 | 48 796 8s0| 885 935 977 | 1021 1,060 1,006 | 1,124
1,200 | 1251 | 1300 1365| 1400 | 1461 | 1s14| 1se7] 1.615| 1ee1 | 1,604
3240 | 3378 | 35.10| 36.86| 3780 | 39.44 | 4088 | 4231] 4361 4484 | 4574
Tozo | o2 027 021| 0271 | o2 027 027 021 027 027
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